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AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.1 ®dnnocogums»

O6beM ANCLMM/IMHBI COCTABNSET 3 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NpPoMe-
XKYTOYHOI aTTecTauun.

dopmMa 0TYETHOCTM — 3a4eT.
Copep>kaHue AUCUUNNHBI

Tema 1. dunocous, ee npeameT, METOAbI N YHKLMN

1. MoHATNE «MUPOBO33PEHME» U €ro CTpyKTypa. Crneynduka MupoIormyeckoro n penu-
rMO3HOTO MUPOBO33peHNs. PakKTopbI Nepexosa 0T MUGOIorMmn K ruiocopuu.

2. P1NocoCcKoe MMPOBO33PEHNE M M0 OCOOEHHOCTH.

3. MNpeameT, MeToAbl U QyHKLMKN riocodpun.

4. OCHOBHbIe 3Tarbl PasBUTUA UCTOPUM (UIOCODUN.

Tema 2. dunocogmsa ApeBHein NHanm n ApeBHero Kutas
1. OCHOBHbIe NPVHUWMIMbI LWKO/bI U HanpaBneHWs APEBHENHANIACKONW nnocodumm.
2. OCHOBHbIe YepTbl U LWKONbI hrnocodmm [pesHero Kutas.

Tema 3. AHTUYHasA unocopms

1. OHTOMIOrNYecKasa NpobsiemaTnKa aHTUYHBIX (PUIOCOOB.

2. Bonpockl rHoceonornm.

3. dunocogckas aHTPOMO/Orna B BO33PEHUAX LPEBHErPeYeCcKnX U APEBHEPUMCKUX (DUI10-
codos.

Tema 4. CpefHeBekoBas unocopus

1. TeoLeHTPM3M — CUCTEMOOBPA3YHOLLMIA NPUHLMM CPeaHEBEKOBOI (hruiocodunu.
2. Mpobnema «Bor 1 Mup» B cpeJHEBEKOBOI hrnocodmn.

3. MNpobnema «Bepa n pasym» B ounocomm CpeaHEBEKOBbS.

Tema 5. dunocousa anoxm BospoxaeHns

1. AHTPOMNOUEHTPU3M, T'YMaHU3M U NaHTEN3M Kak OCHOBHble MPUHLMMbLI ()UI0COPCKOro
MbILLIEHNSA B 3MOXY Bo3poxaeHus.

2. Hatypdunocodus PeHeccaHca.

3. CoumanbHo-unocodckue naen B nmnocomm anoxm BospoxxaeHns.

Tema 6. dunocopua Hosoro BpemeHn (XVII — XVII1 BeKoB)
1. Pa3paboTka MeTo[a Hay4yHOro UccneaoBaHus.

2. Mpobnema cybcTaHumm B omnocomm HoBOro BpeMeHu.

3. dunocodusa anoxu MNMpocseLLeHuns.

Tema 7. HemeLKas Knaccuyeckas unocopms

1. ®dunocomckoe Hacneame . KaHTa.

2. QHUMKNoneama unococknx Hayk I. erens.

3. YueHue J1. deiiepbaxa 0 YenoBeke.

4. BO3HVKHOBEHMWE MapKCUCTCKOW (hU10CO(UM, KPYr €€ OCHOBHBIX NPO6/IeM.

Tema 8. CoBpemMeHHas 3anagHasa guiocopusa
1. O6LLas xapakTepucTmka.
2. dunocoursa NO3UTMBU3MA.
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3. «Purnocotms Xmn3Hn» XI1X BeKa 0 CyLLHOCTI YXNU3HN.
4. drNocogCcKoe 3HaYeHNe TeOPUM NMCMX0aHaIn3a.
5. IK3NUCTEHUMIN3M: NOUCK MOL/IMHHOIO Ye/I0BEYECKOTO ObITHS.

Tema 9. Pycckan gpmnocogus

1. OcobeHHOCTM pycCcKoii hmnocoqum.

2. ®opmMMpoBaHMEe 1 OCHOBHbIE MEPUOLbI PA3BUTUA PYCCKO thnniocogum.
3. Pycckas pennrnosHas gmnocogms.

4. PYCCKWiA KOCMU3M.

5. Mapkcuctckas tmnocotms 8 CCCP.

Tema 10. OHTONOrNA. Y4yeHue 0 pa3BUTUN

1. OcHoOBHble BUAbI 6bITUA. BbITUE, CyOCTaHUUA, MaTepus.

2. N\pesa pa3BuTHA B ee NCTOPUYECKOM M3MEHeHUW. KaTeropuu, NpuUHLMMbI U 3aKOHbI pas-
BUTUA.

Tema 11. INpunpoaa yenoBeka U CMbICN ero CyLlecTBOBaHUA

1. Yenosek 1 ero cyLHOCTb. [po6iema CMbICNa YeN0BEYECKOM XKMN3HW.
2. XapaKTepuUCTUKM Ye/IOBEYECKOr O CYLLECTBOBaHUS.

3. Yenosek, NHANBUA, TUYHOCTD.

4. OCHOBHbIE LIEHHOCTM Ye/I0BeYECKOr 0 CYLLECTBOBaHNA.

Tema 12. MNMpob6nembl CO3HaHUS

1. dunocohms 0 NPONCXOXKAEHNMN U CYLLLHOCTU CO3HaHWS.
2. Co3HaHWe n [3bIK.

3. Co3HatenbHoe 1 6ecco3HaTeNbHOe.

4. Co3HaHuVe 1 caMmoCco3HaHue.

Tema 13. INo3HaHMe (rHoceosorus). Hay4Hoe no3HaHme (3NMCTEMOJIONNS)

1. Mo3HaHKe Kak npegmeT (hmnococKoro aHanmsa (06beKT, NpeaMeT, aTanbl U (JOpMbl).
2. Mpobnema NCTUHbI B (hUI0COGUN 1 HayKe.

3. Hayka kak BuA, yXOBHOIO MPON3BOACTBA.

4. MeTofbl 1 (POPMbI HAYYHOIrO MO3HAHKS.

Tema 14. YueHue 06 o6uiecTBe (counanibHas mnocohms)

1. CoumanbHas rnocodus 1 ee xapakTepHble YepTbl. O6LLECTBO KaK camopa3BuBatoLLasn-
s cucTema.

2. Cihepbl 06LL,ECTBEHHOM XM3HW. O6LLECTBEHHOE CO3HAHWE 1 ro YPOBHMU.

3. OCo6eHHOCTM CoLManbHOro NPOrHo3MpPoBaHKS.

Tema 15. dunocogms nctopmm

1. ctoprocous 1 ee OCHOBHbIE NMOHATUS.

2. KynbTypa n LumBuimn3aums: COOTHOLLIEHWE NMOHATURA,

3. ®OpPMaLMOHHBIV 1 LMBUAIN3ALMOHHBIV NMOAXOAb! K UCTOPUN.

Tema 16. Punocodickme nNpobiemMbl HayKM N TEXHUKU

1. CUMEHTU3M U @HTUCLLUEHTU3M.

2. Mpupoaa Hay4HO pPeBONOLUN.

3. NIHhopmaLmoHHOe 06LLeCcTBO: 0COBEHHOCTM NPOABIEHUS.

4. TexHuka. Pnnocoms TEXHUKW.

5. F'no6asibHble NPo6/1eMbl COBPEMEHHOCTUW: OCOOEHHOCTH, COLepXKaHWe 1 MYTW peLLeHNs.
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Tema 17. Byayulee YenoBeyvecTBa Kak husocodckas npobiema

1. PO/b TEXHUKW B pa3BUTUM Y€OBEYECKON LMBUIN3ALNMN.

2. NHopmaLumoHHoe 06LLecTBO: (IMNOCOYCKMI aHaIM3 NpoLecca CTaHOB/EHMS.
3. nobasibHble NPo6/1eMbl COBPEMEHHOCTH.

4. BO3MOXHble CLeHapyn pa3BuTus LMBUAU3aLUn Ha 3emie.
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AHHOTaUMs K paboyeli nporpaMme AUCUMANINHDI
«b1.6.2 NcTopusa»

O6beM ANCLMM/INHBI COCTABNSET 4 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NpoMe-
XKYTOUHOI aTTecTaLmu.

dopmMa 0TYETHOCTM — IK3AMEH.
Copep>kaHue AUCUUNNHBI

Tema 1. MeToA0/10rnsa 1 Teopusi UICTOPUYECKON HayKN

1. MecTo ncTopuun B CUCTEME Hayk.

2. MpeaMeT NCTopUN Kak HayKu, Liefb 1 3a4a4u ee N3yyeHus.
3. CywHOCTb, (hopMbl, (hYHKLMM NCTOPUYECKOTO 3HAHWS.

4. MeTofbl ¥ UCTOYHUKN N3YYEHWNA UCTOPUN.

Tema 2. Ponb CpegHeBeKOBbSA BO BCEMUPHO-UCTOPUYECKOM MpoLiecce. [lpeBHAA Pycb
(IX=XI11 BB.)

1. CogepxaHue NoHATUA «CpeaHeBEKOBLE». CNOpbl BOKPYT NMOHATUS «(heoaindmy.

2. CpefHeBeKoBbl Mup 3anagHoii EBponbl. ®opMupoBaHUe LLeNOCTHOCTU eBPOMENCKOi
LMBUAN3ALUN.

3. Mpouecc opmmupoBaHus [peBHEPYCCKON rocyfapCTBEHHOCTU, ero OCHOBHbIE 3Tarlbl.
CoBpeMeHHble TEOPUM NPOUCXOXKAEHUA rOCYAapCTBEHHOCTM Ha Pycu.

Tema 3. O6paszoBaHue N pasBuUTMe POCCUINCKOro eanHoro rocygapctea B X1V — Hava-
ne XVI B.

1. MpeAnocklIKK, NPUYKHBI 1 0COBEHHOCTM 06Pa30BaHNA e4UHOr0 PYCCKOro rocyAapcTaa.

2. Hayano obbeguHeHUs pycckux 3emeslb BOKPYr MOCKBbI, OCHOBHbIE HarpaB/eHust U
aTanbl 06beAMHUTENBHON MONUTUKA MOCKOBCKUX KHA3EN.

3. bopbba Pycu ¢ MHO3eMHbIM Urom. Mpo6siembl B3aMMoBAnAHUS Pycu n Opapl.

Tema 4. Poccna B XVI B.

1. Pethopmbl «/136paHHO pagbl». CKnagbiBaHWe COCIOBHO-NPEACTaBUTENIbHO MOHapPXUN.

2. MoBOPOT B MOMMTUKE K YCTAHOBNEHUIO PEXUMA HEOrPaHNYEHHON AecnoTUYECKOW BNa-
cTn. CounanbHO-3KOHOMMYECKWIA N MOIMTUYECKNIA KPpU3NC B POCCUIACKOM rocyapcTBe.

3. KpenocTHoe npaso v ero topuamnveckoe ohopmseHune B Poccum.

Tema 5. Poccusa B KoHUe XVI — XVII BB.

1. NpaBneHune desopa ViBaHoBMYa. Npeanocbiikn CMyTbl.

2. CMyTHOe BpeMsi: ocnabeHne rocyiapCTBeHHbIX Havas, fAe3nHTerpayms ooLlecTsa.
3. MNepBble POMaHOBbLI Ha MPeCToie, UX BHYTPEHHASA U BHELLHAS NONUTUKA.

Tewma 6. MeTp | n ero npeeMHKKN: 60pbba 3a NpeobpaszoBaHVe TPaZNLMOHHOIO 0bLLe-
cTBa B Poccum

1. A6contoTnam B Poccum n 3anagHoi EBpone: cpaBHUTENbHAs XapakTepucTka. OCHOB-
Hble 3Tanbl CTaHOB/IEHNSA abcontoTuaMa B Poccun.

2. MpeobpasosaHus MeTpa | . Havano «mogepHuU3aumnm» 1 «eBponensaLnm» CTpaHbl.

3. Poccuiickas nmnepus B anoxy ABOPLOBbIX NepeBopoToB (1725-1762 rr.).

Tema 7. Poccns Bo BTopoin nosioBrHe XVIII Beka
1. Vgen npocsetuteneil B feATeNIlbHOCTU €BPOMENCKMX MOHAPXOB. «[1pOCBeLLeHHbIN ab-
COMOTM3M» B POCCKM: ero 0CO6eHHOCTH, COAEPXKaHVe 1 NPOTUBOPeUNS.
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2. OCHOBHble NPUHLMIMbI BHYTPEHHe NonuTukn Masna MeTposnya.
3. DKOHOMUYecKoe pa3BuTme Poccum.
4. YNpoyeHne MeXxayHapogHOro aBTOpUTETA CTPaHbI.

Tema 8. Poccms B XIX B. MpobrieMbl MoepHM3aLmMn CTpaHbl

1. OCHOBHble TEHAEHLMW Pa3BUTUNSA eBPOMENCKMX cTpaH n CesepHoli AMepukmn. Poccus —
CTpaHa «BTOPOro 3LlesloHa MOAEPHU3aLNN».

2. MonbITKM pedhopMUpoBaHMA NOAUTUYECKON cucTeMbl Npu AnekcaHgpe .

3. Pehopmartopckume 1 KoHCepBaTUBHbIE TEHAEHL MW B NonMTUKe Hukonas .

4. «2noxa Benmkux petopm» AnekcaHapa 1.

5. OcobeHHOCTU NopethopMeHHOr 0 pa3suUTUs Poccuu.

Tema 9. ANbTepHaTVBbI POCCUIACKMM pehopMam «CBEPXY»

1. OxpaHuTenbHas anbTepHaTVBa. Teopus «orLNanbHON HapOAHOCTM.
2. 3anafiHUKK 1 cnaBaHogubl. JInbepasbHas anbTepHaTHBa.

3. PeBO/IIOUNOHHAA a/ibTepHaTMBA.

Tema 10. Poccus B Havanie XX B.: pepopMbl N PEBOOLNA?

1. AvHamuKa 1 NpoT1BOpeYmns passutus Poccuiickor nmnepun Ha pyoexe XIX —XX B..
2. MepBas pesontouus B Poccun (1905-1907 rr.) 1 ee nocneacTeus.

3. MNonntrnyeckne napTum Poccumn: reHesunc, Knaccugukaums, nporpaMmbl, TakTHKa.

4. OnbIT POCCUIACKOr0 NapnameHTapu3mMa.

5. CTONbINMHCKWE pedpopmMbl, MX CYLLHOCTb, MTOMM U NOCNEACTBUS.

Tema 11. Benmkasi poccuinckasi pesonoums 1917 r.

1. ®eBpanb-mapT: BocCTaHWe B [NeTporpage v nageHne MoHapxuun.

2. BpemeHHOe MpaBuUTeNbLCTBO U ero nosmMTuKa. PacCTaHOBKAa OCHOBHbIX MOIUMTUYECKUX
CWN CTpaHbl.

3. Bo3pacTaHue BAaHMS 60/1bLIEBUKOB. MprXxoa K BNacTu 60/1bLUIEBMKOB.

4. BnusaHne pesonounn B Poccum Ha cuTyaumio B Mupe. HoBaa paccTaHOBKa CU/T Ha MeX-
AYHapOAHOI apeHe.

Tema 12. Mepexof 0T Ype3BbIHaNLLMHbI K TOTa/INTapU3My.

1. Kpusuc cuctembl 60/1bLLEBUCTCKON BNacTn B KOHLE 1920 — Havane 1921 r. r. MNepexof K
HOBOI 3KOHOMWYECKOWN NONNTUKE.

2. OKOHOMWYecKas nmbepanmsaums M «3akpyduBaHWe raek» B MNONUTUKe. KaeliHo-
nonmTuyeckas 6opbba B naptum B 20-€ IT. M0 BOMPOCaM pa3BUTUSA CTPaHbl U YTBEPXAEHME pe-
XVMa nm4Hoi Bnactu W. B. CTaimHa.

3. JIukBngauma Hana n Kypc Ha «orocyfapcTeieHue.

Tema 13. MNMonntnyeckasa cucrema 30-x rr. XX B.

1. Co3faHne peXxxuma HeorpaHMYeHHON NIMYHON AMKTaTypbl, BO3pacTaHuWe ponn penpec-
CMBHbIX OpraHoB, MacCoBbI/i Teppop, pasBepTbiBaHne cuctembl MY 1Al a.

2. YCTaHOB/EHWe KOHTPOASA Haj, AyXOBHOM XXMN3HbLHO 00LLEeCTBa.

3. MpUHLMN «CcoLMaIMCTUYECKOTO peasin3Ma» B COBETCKOM Ky/bType.

4. Monutnyeckune npoueccol 30-X IT.

5. TotanuTapusm B EBpone n CCCP: o6Liee 1 0CO6eHHOe, CXOACTBA 1 pasnnuus.

Tema 14. Bennkast OTedecTBeHHas BoHa (1941-1945 rr.)

1. Benvkas OTeyecTBeHHas BOViHA: LN, XapaKTep, OCHOBHbIE 3Tarbl.

2. Nctopuyeckas ponb CCCP B pa3rpome (hatumsma n SnoHCKOro MUanTapusma.
3. VIcTouHmKM nobefbl 1 ee LeHa.
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4. 'epovyecKme 1 Tparmyeckmne Ypokum BOMHbI.

Tema 15. CCCP B nocnieBoeHHOM mupe (1945-1964 rr.)

1. HoBas paccTaHOBKa MOIMTUYECKMUX CWN B MUpe MOC/e OKOHYaHWUs BTopoi MmpoBoit
BONHbI. BOEHHO-3KOHOMUYECKOE W NOANTUYECKOE MPOTUBOCTOSIHWE ABYX CUCTEM: «XO/0f4Has
BOWHa.

2. ANbTepHaTMBbI NOC/IEBOEHHOI O Pa3BUTUS.

3. CmepTb W. CTanuHa 1 60pb6a 3a BNaCTb B BbICLLUMX NAPTUIAHbIX 3LLE/IOHAX.

4. Pechopmatopckue nonbiTkn H. C. XpyleBa B pamkax KOMaHAHO-agMUHUCTPATUBHON
CUCTEMbI.

Tema 16. CoBeTCKOe rocyapcTeo 1 06LLecTBO B cepeanHe 1960-x — cepegnHe 1980-x
rr.

1. Xo3saiicTBeHHas pepopma cepeanHbl 60-X IT. 1 ee NocneacTBus.

2. MNpoTmBopeuns coumanibHO-3KOHOMUYECKOTO M 06LLECTBEHHO-MOIMTUYECKOTO Pa3BUTUS
COBETCKOro 06LLecTBa.

3. BO3HVMKHOBEeHVE 1 pa3BUTNe LUCCUAEHTCKOr0, NPaBo3alnTHOro ABMKEHWS.

4. CCCP B cucTeMe MEXAYHaPOAHbIX OTHOLLEHWIA.

Tema 17. CCCP B rogpl «nepectpoiku» (1985-1991 rr.)

1. KoHuenuwms nepecTpoiikv 1 ee OCHOBHbIe COCTaB/AIOLLMeE.

2. OBONIOLMS NONUTNYECKON CUCTEMDBI.

3. 'nacHoCTb Kak 06LeCTBEHHO-MOMTUYECKOE AB/IEHME NePUoa «NepecTPOKm».
4. MonbITKN 3KOHOMUYECKOI peqopMmbl.

Tema 18. Poccuiickas defepaums B KoHLe XX B.

1. NnbepanbHas KOHLEMNUMS POCCUACKMX pethopM: nepexof K pbiHKY, (opMupoBaHMe
rpaXx4aHCKOro o6LLeCcTBa 1 NPaBoBOro rocyAapcTsa.

2. NonuTtunyeckne Kpusncol 1990-x rr.

3. CouymanbHas LeHa v nepBble pe3y/ibTaTbl PeiopM.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«B1.5.3 OCHOBbI 3KOHOMUKN»

O6beM ANCLMM/IMHBI COCTABNSET 3 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NpPoMe-
XKYTOYHOI aTTecTauun.

dopmMa 0TYETHOCTM — 3a4eT.
Copep>kaHue ANCUUNNHBI

Tema 1. BBeieHMe B 9IKOHOMUKY.

Bnara. MoTpe6bHOCTN, pecypcbl. DKOHOMUYECKUA BbIOOP. DKOHOMMUYECKME OTHOLLEHWS.
JKOHOMMYECKME cuCTeMbl. MeTOoAbl 3KOHOMUYECKO Teopun. OCHOBHbIE 3Tarbl Pa3BUTUS 3KO-
HOMWYECKOW TEOpUMN.

Tema 2. Cnpoc 1 NpeaoXKeHue.

MWKpPO3KOHOMMKa. PbIHOK. Cnipoc v npeanoxeHue. HAMBMAYaNbHbIA W PbIHOYHBLIN
cnpoc. dMeKT Aoxoaa 1 aghdekT 3ameleHms. dakTopbl cnpoca. MpeanoxeHve v ero PakTopsbl.
ONacTUYHOCTb.

Tema 3. Teopns NOTPebUTENICKOro NOBEAEHWS.
MoTpebuTenbCKMe NPeAnoYTEHUS W MpeaenbHas Mose3HOCTb. KonmyecTBeHHbIM aHaiu3
nonesHocTw. MopsaLKOBbI aHaN3 NONE3HOCTY.

Tema 4. OpraHusauusa Npon3BoACTBa.
®urpma. 3aKoH ybblIBatOLLeid NpeaenbHON NPOU3BOAUTENLHOCTU. DheKT MaclwiTaba. Bu-
Abl U3fepxeK. Boipyyuka v npubbiib. MpUHLMN Makcummnsawmm npuobbLIn.

Tema 5. PbIHKM COBEPLLEHHOW M HECOBEPLUEHHOM KOHKYPEHLMW: MOHOMONS,, MOHO-
MOINCTUYECKAS KOHKYPEHLUMS U O/TMTONONMSI.

MpeanoXxeHe COBEPLUEHHO KOHKYPEHTHOW (MPMbl 1 OTpacin. S(hEKTUBHOCTb KOHKY-
PEHTHBIX PbIHKOB. PblHOYHas BnacTb. MoHoMonus. AHTUMOHOMO/LHOE PerynmpoBaHue. MoHo-
MONMCTUYECKAs KOHKYpeHUus. Onmrononus.

Tema 6. PbIHOK (haKTOpPOB Mpon3BOACTBA.

Cnpoc Ha (hakTopbl NPoM3BOACTBa. PbIHOK Tpyda. Cnpoc v npeanoxeHue Tpyda. 3apaboT-
Haa nnaTta U 3aHATOCTb. PbIHOK KanuTana. [poLeHTHas cTaBka N MHBECTULMU. PbIHOK 3eMu.
PeHTa.

Tema 7. Teopus 06LLEr0 paBHOBECUSI U 61ar0COCTOSAHUS.
OG6Lee paBHOBeCKE 1 GnarococTosiHMe. PacnpegeneHne oxonos. HepaBeHCTBO.

Tema 8. Teopns BHELLUHUX 3DGEKTOB N 06LLECTBEHHbIX 6ar.
BHewwHe agdekTbl. O6LLecTBeHHbIE Gnara. Ponb rocyaapctsa B perympoBaHnmM BHELLHNX
3heKTOB M 06LLECTBEHHbIX Bnar.

Tema 9. 3mepeHme pe3yibTaToB IKOHOMUYECKOM LeATe/TbHOCTH.

MakpoakoHOMUMKa. HauunoHa/lbHas 3KOHOMMKA Kak Lienoe. KpyroobopoT 4oX040B U Npo-
[YKTOB.

BBIM v crnocobbl ero n3aMepeHns. HaunoHalbHbIA J0X04. Pacnonaraemblii IMYHBIA JOXOA.
VHAEeKChI LieH.
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Tema 10. MaKp0O3KOHOMUYECKAsA HECTAbMIbHOCTb: 3KOHOMWYECKME LNK/IbI, 6e3pabo-
Tnya n MHNAUUS.
JKoHOMMYECKMe LMKIIbI. Be3paboTuua 1 ee hopmbl. IHQAALKSA 1 ee BUABI.

Tema 11. Obuiee MaKpPO3IKOHOMMNYECKOE paBHOBECKE.
COBOKyMHbIN cripoc. COBOKYMNHOe MpeanoxeHre. MaKpOo3KOHOMUYECKOe pPaBHOBECKE.
CTabunmszaumoHHas NonnTmKa.

Tema 12. MaKp0O3KOHOMNYECKOE paBHOBECKE HA TOBAPHOM PbIHKe.
PaBHOBecMe Ha TOBapHOM pbiHKe. MoTpebneHne n cbepexeHmns. Hsectuumn. Focypap-
CTBEHHbIe Pacxofbl U HaNorn. PMMEKT MY/bTUNIMKATOPA.

Tema 13. BrOAXKeTHO-HaNorosasa NoANTUKA.

Llenm 1 MHCTPYMEHTbI 6HO)KETHO-HA0roBO NONMMTUKMN. [NCKPELMOHHAA U HeLUCKpeL,n-
OHHas OHKETHO-HaI0roBas NoOMMTUKA. BIHOMKeTHble AeUUUTBI U U3ULWKKA U CMOCObbI NX
yCTpaHeHus.

Tema 14. [leHeXXHbI pblHOK. BaHKOBCKasi cuctema. [eHe)XHO-KpeanTHasa nonnTumka.
[eHbrn 1 nx yHKuMnU. PaBHOBECKE Ha [EHEXHOM PbiHKe. [eHeXHbI MyNbTUNINKaTop.
baHkoBCKasa cuctema. [JeHeXKHO-KpeauTHaa NonTrKa.

Tema 15. SKOHOMMYECKWIA POCT 1 pa3BUTHE.
MoHATUE U (PaKTOPbl IKOHOMMYECKOro pocTa. KelHCMaHCKne Mogesin 3KOHOMMUYECKOro
pocTa. Heoknaccuyeckasa mogens pocta P. Conoy.

Tema 16. MexxayHapoaHas 3KOHOMMUKaA.
MoHATUE M BUAbI MEXAYHAPOAHbLIX 3KOHOMWYECKMX OTHOLUEHWA. BHELHAS TOprosns u
TOprogas NoaMTUKa. MNnateXxxHslin 6anaHc. BantoTHbIN Kypc.

Tema 17. Oco6eHHOCTW NEPEXOAHOM 3KOHOMUKKN Poccun.

MpuBaTunzayms. ®opmMbl COOBCTBEHHOCTU. [peAnpUHUMATENLCTBO. TeHeBas IKOHOMMKA.
PbIHOK Tpyfa. PacnpegeneHune n goxogsl. Mpeobpa3oBaHua B coumanbHo cgepe. CTPYKTYpHbIE
CLBUIY B 3KOHOMUKe. POpPMUPOBaHME OTKPbLITOM 3KOHOMUKMN.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.b.4 NpaBoBeaeHME

O6beM ANCLMM/IMHBI COCTaBNSET 3 3a4eTHblE eAVHULbI, BKIOYas TPYA0EMKOCTb NpomMe-
XKYTOYHOI aTTecTauun.

dopmMa 0TYETHOCTM — 3a4eT.
Copep>kaHue ANCUUNNHBI

Tema 1. NocygapcTBO M NpaBo. VX ponb B XKM3HM obulecTBa. MNMOHATME M CYLLHOCTb
rocyaapcrBa.

CocypapcTBo, NpaBo, roCyAapCTBEHHO-MPABOBOE fAB/IEHNE KaK OOBLEKT U3y4eHWUs Hopuau-
yecKomn Hayku. CrucTeMa HopuanYecknx Hayk. @opMupoBaHue rnpaea Kak Hayku. PasBuTue rocy-
[lapCTBa 1 COBEPLUEHCTBOBAHME 3aKOHOB NMPUHUMaeMble FoCyAapCTBOM.

TepMunH npaBoBedeHMe, 3agaum Kypca "lNpasoseseHne”, Lenn npeamMmeTa.

MMoHATUE M NPU3HaKW rocygapctsa. Tunbl U HOPMbl rocyfapcTsa. Teopumn npoucxoxzie-
HUS rocygapcTea. POpMbI NPaBIeHUs, rOCYAapCTBEHHOr0 YCTPOMCTBA, MOIMTUYECKOrO peXKuma.
®yHKUMK rocygapcTsa. [MpaBoBOe rocyfapCcTBo: MOHATNE U NMPU3HAKN.

Tema 2. Hopma npaBa 1 HOPMaTMBHO-MPaBOBbIe aKTbl. CuCTeMa POCCUIACKOro npa-
Ba. OCO6EHHOCTI NPaBOBOIo PErynpoBaHmns 6yayLlei npotecCUoHanbHOM AeATENbHOCTMN.

OCHOBHble NpPaBOBble CUCTEMbI COBPEMEHHOCTU. MeXayHapoAHOe NpaBo Kak ocobast cu-
cTema npasa. VICTOYHNKN POCCUINCKOro npaBa. 3aKOH M NOA3aKOHHbIE aKTbl.

MoHATHe npaBa. MpusHakn npaBa. COOTHOLLEHME MpaBa WM rocygapctea. Hopma npasa:
NOHATUE W CTPYKTypa. Popmbl (MCTOYHMKK) NpaBa. OTpacnn npasa. XapaKTepUCTMKa OCHOB-
HbIX OTpacnel npasa. PyHKUMM NpaBa. OCHOBHbIE MPaBOBbLIE CUCTEMbI MUPA.

dopmMmmpoBaHMe NPaBoOBOW NO3ULIMM MO BOMPOCcam NPoheccnoHabHOM AeATeNIbHOCTY.
OdopmneHne AOroBOPHbIX OTHOLLEHMI B paMKaxX NPoheccMoHaIbHOM AesTeNbHOCTU. KOHTPOb
3a BbIMO/THEHNEM A0r0BOPHbLIX OTHOLLEHNIA. DOPMMPOBaHME NPABOCO3HaHMS Y PabOTHNKOB.

Tema 3. MpaBoHapyLLeHWe U lopuanyeckas 0TBETCTBEHHOCTb. 3HAUeHNEe 3aKOHHOCTY
1 NpaBonopsiika B COBPeMeHHOM 06LLiecTBe. MpaBoBoe rocyAapcTBo.

MpaBomepHoe noBefeHre. PopMbl MPaBOMEPHOro noBeaeHMs. MoHATME, NPU3HAKK 1 CO-
CTaB MpaBOHapyLUeHWs. Buabl NpaBoHapyLUeHWIA. MOHSATME, OCHOBHbIE NPU3HAKN 1 BUAbI HOPY-
[NYECKOI OTBETCTBEHHOCTW. MPUHLMNbI OPUANYECKOA OTBETCTBEHHOCTW. OCHOBaHMS BO3HMK-
HOBEHUS HOPUANYECKOI OTBETCTBEHHOCTU. MPUHLMMbI NPaBOBOrO rocyAapcTBa.

Tema 4. KoHcTUTyumsa Poccuiickon degepaumm - OCHOBHOM 3aKOH rocygapctea. Oc-
HOBbI MPaBOBOro cTaryca YenoBeka rpaxaaHnHa. sbuparensHoe npaso PP. OcobeHHo-
CTU (hefepaTUBHOIo ycTpoincTea Poccuu.

OcHOBa KOHCTUTYLMOHHOIO CTPOS, HapogosnacTue B P®. O6Llas XapaKTepuCThKa KOH-
CTUTYLMOHHOTO (roCy4apCTBEHHOr0) npasa. VICTOYHWKM KOHCTUTYLMOHHOTO npasa Pd. OCHOB-
HOW 3aKOH: P® noHATWE, CYLLHOCTb U opuauyeckmne ceoictea KoHCTUTyummn P®. 3Tanbl KOH-
CTUTYLMOHHOW pedopMbl.

O6LLas xapaKTepncTrKa 06LLEPOCCUICKOrO KOHCTUTYLIMOHHOIO CTPOS. 3HaYeHNe KOHCTU-
TYLUMOHHOrO onpejeneHns Poccuy Kak [eMOKpaTUYecKoro, npasoBoro, ¢efepaTvBHOIO, CyBe-
PEHHOro0, CoLManbHOro, CBETCKOro rocyfapcrea B hopme pecnybnvku. MoHATME OCHOB MpaBo-
BOr0 CTaTyca YefioBeKa U rpaxaaHnHa v ero npuHumnbl. ['pakgaHcTso P®: noHATHe, OCHOBa-
HMS NoyydeHmsi. CUcTeMa OCHOBHBbIX Npas, CBO60A 1 0653aHHOCTY YenoBeka 1 rpaxiaHunHa.

N36vpaTtensHoe NpaBo 1 cucteMa PD: NoHATME, NPUHLMNLI, M36MpaTe/bHbIA NpoLecc.
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MoHATUe, NpUHUMNLI (hefepaTtuBHOro yctpoincTea P®. OCHOBbI KOHCTUTYLMOHHOIO CTa-
Tyca P® u ee cyobekToB. KomneTeHums P®. PasrpaHnyeHne npegMeToB BeAeHUS 1 MNOTHOMO-
ynin Mexxay pegepaumen n ee cyobekTamu.

Tema 5. Cuctema opraHoB rocyfapcTBeHHOW Bnactu B Poccuiickon depepauun.
Mpe3ngeHT P®. UcnonHuTtenbHas Bnactb P®. degepasibHoe cobpaHmne PP. CynebHas cu-
cTema P®.

OCHOBbI KOHCTUTYLIMOHHOIO cTatyca [pe3naeHTa PP, ero noiHOMo4YMsA B CUCTEMe Opra-
HOB rocygapctea. MopsgoK BbIGOPOB M MpeKpalleHnsi nonHoMounii npesngeHta P®. Komne-
TeHUuna MNpesngeHTa P®. MNpaBuTenscTBo PP, ero cTpyktypa v nosiHoMouns. OpraHbl UCNOMHK-
Te/lbHOM BNacTn B cyobekTax P®.

OCHOBbI KOHCTUTYLIMOHHOTO cTaTtyca ®PefepasibHOro cobpaHus P®, ero Mecto B cucTeme
opraHoB rocygapcrsa. Manatsl (efepasbHOro cobpaHus - CoseT (hefepaunu, FocynapcTBeHHas
[yma: coctas, NOpAA0K (hOPMUPOBaHWS, BHYTPEHHSS OpraHn3aLus, KOHCTUTYLMOHHO-NPaBOBOWA
craryc genytata. KomneTteHuus degepanbHOro cobpaHus u ero nanar. Mopsgok aesatesibHoCTH
PefepanbHOro cobpaHns. 3akoHoLaTe bHbIN NpoLecc.

MoHATUE ¥ NpU3HaKK CyaebHON BracTu. KOHCTUTYLMOHHbIE MPUHLMIMbLI OCYLLECTB/IEHNS
cyaebHon Bnactn. CyaebHasa cuctema, ee CTPykTypa: KOHCTUTYUMOHHbIN cyg P®, BepXOBHbIii
cyn P® un oblme cyapl, BOEHHbIE Cyfbl, apouTpaxkHble cyabl. KOHCTUTYLMOHHO-NPaBOBON CTa-
TyC cygeir. OpraHu3aumMoHHOe obecrneyeHme fedTeNbHOCTY CYL0B U OpraHoB CTUuun. Mpoky-
POPCKUIA HaZ30p ¥ opraHbl NPoKypaTypbl. AgBokaTtypa. Hotapmat. MB/L, P® 1 ero opraHsi.

Tema 6. AGQMUHUCTPATMBHbIE NPaBOHAPYLLEHUA N agMUHUCTPaATUBHAA OTBETCTBEH-
HOCTb. TpyaoBoi foroBop (KOHTpakT). TpygoBas AvcUMNIMHA U OTBETCTBEHHOCTb 3a ee
HapyLleHwue.

OCHOBbI aMUHUCTPaTMBHOIO npasa P®. MNoHATNE aAMUHUCTPATUBHOIO npasa. ALMUHN-
CTpaTuBHbIe MNpaBoHapyLleHua. OTBETCTBEHHOCTbL MO aAMWHWUCTPATUBHOMY MpaBy. ALMUHU-
CTpaT1BHO-NPaBoBas OpraHu3aLUus yrnpasneHUs 3KOHOMUKOA, COLMaIbHO-KY/IbTYPHON W afMu-
HUCTPATMBHO-MNONIUTUYECKON Chepamu.

OcHoBbI Tpyaosoro npasa P®. MNoHATUE, NpeAMeT U UCTOYHUKWN TpyAoBOro npaea. pa-
BOBOW CTaTyC CyObLEKTOB TPYyAOBOro npaesa P®. KonnekTMBHbIA AOroBop 1 cornawieHus. Ia-
PaHTUM 3aHATOCTU U TPYAOYCTPOCTBa. TPYA0BOM JOr0BOP: MOHATME, CTOPOHbI U COLEPXKaHWe.
OcHoBaHVe 1 NOPALOK 3aK/YEHUA, U3SMEHEHNA U NPeKpaLleHna TpyaoBoro aorosopa. NoHs-
TWe 1 BMAbl paboyero BpemMeHu, BpeMeHn oTAbixa. AucumnnvHa Tpyga. Onnarta Tpyaa. Marepu-
a/lbHas OTBETCTBEHHOCTb. TpydoBas gucumninHa. OCOBEHHOCTM PerynnpoBaHus TPyda >KeH-
WWH M MOMOAEXN, TPYLOBble Crnopbl. MexaHu3Mbl peanmsauny 1 3awuTbl, TPYLOBbLIX Npas
rpakaaH.

Tema 7. MNoHATWE TpaXKAaHCKOro NpPaBOOTHOLUEHUA. PU3NYECKNE U HOPULNYECKNE
nvua. MNMpaBo cobcTBEHHOCTU. HacneacTBeHHOe Npaso.

OcCHOBbI rpaXkgaHCKoro npasa. lNMoHATME, 3aKOHOAATeNbLCTBO U CUCTeMa FpaXkKAaHCKoro
npa.a. I'paxgaHcKue npaBooTHoLWeHMSA. CyObeKTbl rpaxgaHCcKoro rnpasa P®. O6bEKTbI rpax-
JaHcKoro npasa P®. MoHATME M COCTaB NPaBOOTHOLUEHUSA. Y UYaCTHUKM (CyOBbEKTbI) MPaBOOTHO-
LEeHWA. PU3NYECKNE N HOPUAMYECKME NNLA, X NPABOCMOCOBHOCTL M [,eecnoco6HOCTb. [enunk-
TOCNOCO6HOCTL. Cy6beKTbl MY6IMYHONO npasa. ["oCcyfapCTBEHHbIE OpraHbl U AO/MKHOCTHbIE NN-
ua. MoHATMe KOoMMeTeHUMN 1 NpaBoMounii. CyOGbeKTMBHOE NPaBo W opuanYecKas 0653aHHOCTb:
noHATUE ¥ BUAbl. KOpuanyeckme akTbl KAK OCHOBAHUS BO3HUKHOBEHWSA, U3MEHEHNA U NpeKpa-
LLIeHNS NPaBOBbIX OTHOLLEHWIA.

Caenku. MpeacTtaBnTensCTBO. VICKoBast aBHOCTb. [OHATME M POPMbI NpaBa COGCTBEHHO-
cTu. MpaBo MHTENNEKTYaNIbHOW CO6CTBEHHOCTM. O653aTeNbCTBa B FPaXKAaHCKOM Mpase 1 OTBET-
CTBEHHOCTb 3a UX HapyLleHve. [oroBopHble 06s3aTebcTBa. HacneacTeeHHOe Npaso.
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Tema 8. BpayHo-ceMeliHble OTHOLLEHUSA. B3anMHble npaBa 1 06513aHHOCTW CYMpyros.,
poauTenein n petei. MoHATME NpecTynieHNs. YronoBHasA 0TBETCTBEHHOCTb 3a COBepLUe-
HWe NPeCcTYNIeHNA.

OcCHOBbI cemeitHoro npaea P®. MoHATME 1 NPUHLMNLI CEMEHOro npaBa P®. VICTOUHMKM
cemeitHoro npasa P®. MNoHATNe 6paka M cembu. Permctpayms 6paka. YCcnosus npekpaLleHus
Opaka. OTHOLLEeHMS poauTeneid U AeTel, NIMYHble Y UMYLLECTBEHHbIE OTHOLUEHUS CYNpYros.
MpaBa pebeHKa. OTBETCTBEHHOCTb MO CEMENHOMY MpaBy.

OcHOBbI yronosHoro npasa P®. lNMoHATME 1 334a4M YronoBHOro npasa P®. CTOUYHUKM
Yron0BHOro npasa P®. YT0M0BHbIA 3aKOH 1 NPECTYN/IEHWNe KaK OCHOBHbIE MOHATUS YrO/I0BHOIO
npasa. MOHATME YroN0BHOW OTBETCTBEHHOCTW, ee OcHoBaHMe. CocTas npectynneHns. O6¢Tos-
TeNbCTBA, UCK/OYatoLLme 06LLeCTBEHHYO OMacHOCTb Y NPOTUMBONPaBHOCTL AesHus. Coyyactue
B MpecTynneHnn. MoHATUE W Lenn HakasaHus. Cuctema M BUAbI YIOMOBHbIX HaKasaHWiA, yro-
NOBHast OTBETCTBEHHOCTb. O6LLas XapakTepucTmka OCO6EHHOI YacTX Y TONOBHOMO Kogekca PO.

Tema 9. DKosornyeckoe npaso. NpaBoBble OCHOBbI 3aLWMTbl FOCY4aPCTBEHHOW Tail-
Hbl. 3aKOHOAaTe/IbHble N HOPMATUBHO-MPaBOBble aKTbl B 061aCTV 3alMTbI MH(OpMaLUK
N rocylapCTBEHHON TalHbI.

MoHATMe «MHopMauus» 1 ee BUAbl. OCHOBHbIE NMPUHLMMbLI NPaBOBOr0 PerynnpoBaHUs
OTHOLUEHWIA B cthepe MH(opmauun 1 ee 3almTbl. MOHATUE TaliHbl U ee BUAbI. [TocyaapcTBeHHas
TaliHa. MpUHUMNBI OTHECEHUS CBELEHWI K rOCyfapCTBEHHONW TaliHe M UX 3aceKpeunBaHus. 3a-
KOHOaTe/IbHble U UHble HOPMATMBHbIE NPAaBOBbIe aKTbl B 06/1aCTU 3aLLMTblI MH(POPMALMK 1 roC-
YAApPCTBEHHOM TalHbl.

OcCHOBBbI 3K0/10rMyeckoro npasa P®. MNoHATME U 334a4M 3KONOTMYecKoro npasa P®. Uc-
TOYHMKW 3KONOTMYeCKOro npasa P®. MOHATUE 3KOMOMMYECKON OTBETCTBEHHOCTM, €6 OCHOBaHMe.
MexaHn3M 0XpaHbl OKpYXKatoLLel NPUPOAHON cpefbl. NpaBo COGCTBEHHOCTM Ha NPUPOAHbBIE pe-

CypCbl.
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AHHOTauus K paboyeli nporpaMmme AUCUUNINHbI
«b.1.5.5 VIHOCTpaHHbI A3bIK (QHTTUIACKNIA)»

O6beM AMCUMNINHBI COCTaBNsSeT 6 3ayeTHbIX eAuHUL, BKIOYas TPYA0eMKOCTb MpoMe-
XKYTOYHOI1 aTTecTalum,

dopmMa OTYETHOCTM — 3a4eT, 3a4eT C OLIEHKOIA.
Copep>kaHue ANCUUNNHBI

Pa3gen 1. J/InyHble fjaHHbIe

Tema 1. OnncaHne BHELLHOCTU 1 XapaKTepa NtoLein.

Tunbl BHELWHOCTW. TWMbl XapakTepa, TUMbl TeMnepameHTa. ['paMmMaTuKa. Mopafok cnos B
MPOCTOM NPEeSI0XEHNN.

Tema 2. B3aMOOTHOLLEHUS C APY3bSMUN N CEMbENA.

Buorpadusa ctygeHTa. Pacnopagok aHA. F'pammaTtuka. Hapeums. [pocToe HacTosiLLee Bpe-
MS 415 ONUCaHWS PEryspHO NPOUCXOAALLMX COBLITUI. HacTosLee NPOLO/MKEHHOE BPEMS.

Tema 3. X0661 1 NHTepeCHI.

Buab! yBneyeHunii. HeobbluHble X066K. Mpammatuka. Cnosa ¢ OKOHYaHneM —ing. OTHOCU-
Te/bHble MecToMMeHUs. OTHOCUTE/IbHbIE Hapeyus.

Tema 4. CnopT Kak xo606Mu.

Bugbl cnopta. JTlobutenscknin cnopt. Hawm kymupsbl. 'pammaTuka. Vicnonb3oBaHve be
used to, get used to B NpeaoXeHUN.

Pa3gen 2. MecTa NpoXxKnsaHus.

Tema 5. XXunnua.

Tunbl Xxunuuw. MpaBuna noBefeHNs B MecTax 06wexntms. OnucaHus xxuauwa. IpaMmma-
TuKa. MpocToe HacTosLee Bpems (ynotpebnieHve, 06pa3oBaHue, YTBEPAUTENIbHbIE, OTPULATESb-
Hble 1 BOMpPOoCUTeNbHbIE hopmbl). Cnydan ynoTpebneHns used to.

Tema 6. lJoma 1o BceMy CBETY.

CXO0[CTBa M pasnnuns CTPOEHWUI B pasHbIX cTpaHax. oM moeli MeyTsl. I"pammMaTuka. Mpo-
CTO€ HacTosLLee Bpems CTpafaTeNbHblid 3an0r. MNpollefLlee NpocToe Bpems CTpajaTesibHbIi 3a-
nor.

Pa3gen 3. KynbTypa nuUTaHuA.

Tema 7. Ega 1 HaNnUTKW.

MpeanouteHua B efe. Efa ana yaoBonbCTBUA. ['pammaTtuka. cuncnsemble 1 Hencumcna-
emble cyLecTBuTeNbHble. Some/any, much/many, few/little. HacTosLee nepgeKTHOe BPeMS.

Tema 8. 3gopoBoe NUTaHue

[veTa ans 300poBbs. Cnocobbl NPUroToBAEHMS MWLM, MecTa 06LeCTBEHHOIO NUTaHKS.
"pammMaTvKa. HacTosLee nepteKTHOe NPOLO/IHKEHHOE BPeMS.

Pa3gen 4. MNoKynkwu.

Tema 9. LlonnuHr

CoBepLLeHWe NOKYNOK — 3T0 YA0BONLCTBUE? Y jauHada caenka. ["pammaTtnka. MoganbHble
rnarosbl.

Tema 10. Ogexxaa.

Pacripogaxu. LleHbl 1 ckngkn. bpeHpbl. Mpammatvka. PopMbl BblpaXeHMs Oyayulero
BPEMEHMN.

Tema 11. Mopa.

Ctunn ogexapbl. HanpasneHua B Mmofe. ['pammaTunka. byaylive BpemeHa B CpaBHUTENIbHOM
acnekTe.

Tema 12. Cchepa 06cnyXnBaHus.

MpaBuia 06CNy>XMBaHNUSA KIMEHTOB. MPUYMHBI ycrexa 13BeCTHbIX CyrnepMapKeTos. 'pam-
MaTuKa. Ima npunaratenbHoe.
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Pasgen 5. Cnopr.

Tema 13. CnopT 4nsa Kaxaoro

Cnopt B Amepuke. Bugbl cnopta. CnopTuBHble Kny6bl. MpammaTka. ®pa3oBble rnarosbl.
®pasbl € go, play, do.

Tema 14. HeoObIYHbIe 1 3KCTPeMasibHble BUAbI CropTa.

BuHACepUMHT, NapallloTHBIV CNOPT, napaniaHepusm. "paMmmaTtuka. Mpsmas n KOCBEHHas
peyb.

Tema 15. 13 uctopum cnopra.

3 nctopmm onuMnuiickmx urp. Mobegntenn onuMNUACKMX Urp. Mpammarunka. Y cnoBHble
NpPeaIoKeHus.

Pasgen 6. PasBneyeHus.

Tema 16. Buabl passneveHuin

Limpk, my3eit. MpammaTumka. MpocToe npollesLuee Bpems (MpaBusbHbIE r1arosbl).

Tema 17. Mnp My3bIKW, KNHO, KHUT.

Ntobumble rnbMbl. XKaHpbl My3biku. "pammatuka. OTHOCUTENIbHbIE N COEANHUTENbHbIE
MecToumeHus. MNpowesLiee nepgeKTHOe BPeMs.

Tema 18. KomnbtoTep B HaLLIEN XN3HMW.

Ponb KOMMbOTEpa B MOBCEAHEBHOM >XM3HW. KOMMblOTepHble Urpbl. Mpammatuka. Mpo-
LLeALLIee NPOAOMKEHHOE BPEMS.

Pasgen 7. KynibTypHas XXU3Hb CTpaH Mupa

Tema 19. KynbTypa, 06bl4an 1 Tpagnuumum ctpaH Mmpa.

Mpasuna nosegeHUsa. KynbTypa »KectoB. CyeBepusa 1 npegpaccyakun. I'pammatuka. byay-
LLiee MPoAo/MKeHHOe BpeMs. byayliiee nepgeKTHOe BPeMS.

Tema 20. Obbluan 1 TpaguLmn.

TpaguumoHHas ogexga. Oopaabl U LepeMoHuK. MpasgHukun. pammMaTuka. PasgennTens-
Hbl€ BOMPOChI.

Pasgen 8. lNyTeLlecTBuSA.

Tema 21. Bugbl nyTeLlecTBuIA.

MpUroToBieHns K noesgke. TUMbl NyTELWECTBUNA. IKCKYPCUOHHbIE Typbl. IpammaTuka.
Bonpockl 1 kKpaTkne oTBeTbl. KOCBEHHbIE BOMPOCHI.

Tema 22. TpaHcnopT.

Buabl TpaHcnopTa. Bbibop TpaHCNOPTHLIX CpeicTB. "'pammartuka. BenomoraresbHble ra-
rofnbl.

Pa3gen 9. ObpasoBaHue.

Tema 23. CucTemMa BbICLLEr0 06pa3oBaHUS.

3HauMMocCTb 06pa3oBaHUs. YHUBEPCUTETbI B Poccum 1 3a pybexxom. I'pammatmka. Nepsoe
YCNOBHOE Mpeg10XeHue.,

Tema 24. CTyfeHYecKas XN3Hb.

OCO06EHHOCTUN CTYAEHYECKOW XMN3HWN. IK3aMeHbl. HenpepbiBHOe 06pasoBaHue. I"pammaTn-
ka. BTopoe ycnoBHOe npesnoXeHue.

— 14—
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AHHOTauus K paboyeli nporpaMmme AUCUUNINHbI
«b.1.5.5 VIHOCTpaHHbI A3bIK (HEMELKWIA)»

O6beM AMCUMNINHBI COCTaBNsSeT 6 3a4eTHbIX eAuHUL, BKIOYas TPYA0eMKOCTb MpoMe-
XKYTOYHOI aTTecTauun.

dopmMa OTYETHOCTM — 3a4eT, 3a4eT C OLIEHKOIA.
Copep>kaHue ANCUUNNHBI

Pa3gen 1. J/InyHble faHHbIe.

Tema 1. OnncaHne BHELLHOCTU 1 XapaKTepa NtoLein.

Tunbl BHELWHOCTW. TWMbl XapakTepa, TUMbl TeMnepameHTa. ['paMMaTuKa. Nopsagok cros B
MPOCTOM NPEeSI0XEHNN.

Tema 2. B3aMOOTHOLLEHUS C APY3bSMUN N CEMbENA.

Buorpadusa ctygeHTa. Pacnopagok aHA. F'pammaTtuka. Hapeums. [pocToe HacTosiLLee Bpe-
MS 415 ONUCaHWS PErysipHO NPOUCXOAALLMX COBLITUI. APTUK/Ib B HEMELKOM SA3bIKE.

Tema 3. X0661 1 NHTepeCHI.

Buabl yBrneveHnin. HeobbluHble X066M. MpammaTka. OTHOCUTE/IbHbIE U INYHbIE MECTO-
nmeHna. OTHOCUTENbHbIE Hapeuns.

Tema 4. CnopT Kak xo606Mu.

Nobutensckumin cnopt. Hawm Kymupsl. F'pammatuka. BerniomoratenbHble rarosbl. YKasa-
Te/bHbIE MECTOUMEHNS.

Pa3gen 2. MecTa NpoXxKnBaHus.

Tema 5. XXunnua.

Tunbl Xxunuuw. MpaBuna noBefeHNs B MecTax 06wexntms. OnucaHus xxuauwa. IpaMmma-
TuKa. CTeneHn cpaBHEHUA NpUiaraTenbHbIX.

Tema 6. Joma No BCEMY CBeTY.

CXx0fCcTBa U pasiMuma CTPOEHWI B pa3HbIX cTpaHax. [om Moei MeuTbl. ['pammaTuka.
CTpafiatensHblii 3anor. MpoLuesLlee Bpems.

Pa3gen 3. KynbTypa nuTaHuA.

Tema 7. Ega 1 HaNnUTKW.

MpeanouteHua B efe. Efa ana yaoBonbCTBUA. ['pammaTtuKa. Vicumcnsemble N HEUCUUCHA-
eMble CyLLeCTBUTeNbHbIe. MoaNbHbIe rNaro/bl B HACTOALLEM BPEMEHMN.

Tema 8. 3gopoBoe NUTaHue

[veTa ans 300poBbs. Cnocobbl NPUroToBNEHWS NULWM. MecTa 06LWeCTBEHHOIO NUTaHKs.
Mpammatmka. Mpoweswee Bpems (NepgexT).

Pa3gen 4. MNoKynkwu.

Tema 9. LlonnuHr

CoBepLLeHWe NOKYNOK — 3T0 YA0BONLCTBUE? Y auHada caenka. ["pammaTtnka. MoganbHble
rnarosibl B NPoOLLEALLIEM BPEMEHN.

Tema 10. Ogexaa.

Pacnipogaxu. LleHbl U ckngku. bpeHpbl. Mpammatvka. PopMbl BblpaXeHMs OyayLlero
BPEMEHMN.

Tema 11. Mopa.

Ctunn opexxabl. HanpasneHus B Mofe. ['pammatuka. byaylime BpemeHa B CpaBHUTENIbHOM
acnekTe.

Tema 12. Cchepa 06cnyXKnBaHums.

MpaBuia 06Cny>XMBaHNUSA KIMEHTOB. MPUYMHBI ycrexa NU3BEeCTHbIX CyrnepmapkeTos. 'pam-
MaTuKa. MHOXeCTBEHHOe YMC/IO CYLLLECTBUTENbHbIX.

Pa3gen 5. Cnopr.

Tema 13. CniopT 4na Kaxaoro
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Cnopt B 'epmaHumn. Bugbl crniopta. CnopTuMBHbIE KNy6bl. 'paMmaTmka. CKNOHeHWe Cylle-
CTBUTEJIbHBIX U PO, CYLLIECTBUTENBHBIX.

Tema 14. HeoObIYHble 1 3KCTpeMasibHble BUAbI CriopTa.

BuHACepMHT, NapallOTHBIV CNOPT, napaniaHepusm. "paMmmaTtuka. MNpsmas n KOCBEHHas
peyb.

Tema 15. 13 uctopum cropra.

3 nctopmm onuMnuiickmx mrp. Mobegutenn onuMNUACKMX Urp. Mpammarunka. Y cnoBHble
NpeaIoKeHus.

Pasgen 6. PasBneyeHus.

Tema 16. Buabl passneyveHuin

Limpk, myseit. M'pammaTmka. VIHGUHUTKB C zu 1 6e3 zu.

Tema 17. Mnp My3bIKWN, KNHO, KHUT.

Nobumble Gunbmbl. XKaHpbl My3blkKU. "pammatuka. Mpoweallee Bpems (na0cKBamnep-
(hexT).

Tema 18. KomnbtoTep B HaLLIEN XN3HMW.

Ponb KOMMbOTepa B NOBCEAHEBHOM XM3HW. KOMMbIOTEPHbIe Urpbl. "paMMaTuka. OTHOCK-
TeNbHOe YNoTpebeHe BPEMEH.

Pasgen 7. KynbTypHas XU3Hb CTpaH Mupa.

Tema 19. KynbTypa, 06bl4an 1 Tpagnuumum ctpaH Mmpa.

Mpasuna nosefeHna. KynbTypa XecToB. CyeBepusa 1 npegpaccygku. I'pammatumka. Cnox-
HOCOYMHEHHOE MpPesoXKeHMe.

Tema 20. Obbluan 1 TpaguLmn.

TpaguumoHHas ogexga. Oopagbl n LepeMoHun. Mpa3gHukK. pammaTrka. Pasgenutens-
HbIA TEHUTMB.

Pasgen 8. lNyTeLlecTBuS.

Tema 21. Buabl nyTewecTBUIA.

MpUroToBieHns K noesgke. TUMbl NyTELWECTBUNA. IKCKYPCUOHHbIE Typbl. IpammaTuka.
CNoXKHONOAYMHEHHbIE MPea/ioXeHus (BUAbI).

Tema 22. TpaHcnopT.

Buabl TpaHcnopTa. Bbi6op TpaHCMOPTHbLIX cpeAcTs. 'pammartuka. MecToMMeHHbIe Hape-
yus.

Pasgen 9. ObpasoBaHue.

Tema 23. CucTemMa BbICLLEr0 06pa3oBaHUS.

3HauMmocTb 06pa3oBaHNsA. YHMBEPCUTETLI B Poccum 1 3a pybexxom. 'pammaTtunka. NHgu-
HUTUBHbIE 060POTHI.

Tema 24. CTyfeHYecKas XN3Hb.

OCO06EHHOCTUN CTYAEHYECKOW XMN3HWN. IK3aMeHbl. HenpepbiBHOe 06pasoBaHue. I"pammaTn-
Ka. YncnumrenbHble.




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b.1.5.5 VIHOCTpaHHbI A3bIK ((hpaHLy3CKNiA)»

O6beM AMCUMNINHBI COCTaBNSET 6 3a4eTHbIX eAuHUL, BKIOYas TPYA0EMKOCTb MpoMe-
XKYTOUHOI aTTecTaLmu.

dopmMa OTYETHOCTM — 3a4eT, 3a4eT C OLIEHKOIA.
Copep>kaHue ANCUUNNHBI

Pa3gen 1. J/InyHble faHHbIe.

Tema 1. OnncaHne BHELLHOCTU 1 XapaKTepa NtoLein.

Tunbl BHELWWHOCTU. TUMbl XapakTepa, TUMbl TeMnepameHTa. ['pammaTuka. lMopasoK cnoB B
MPOCTOM MpeAsIoXKeHUn. ApTUKIN. HeonpeaeneHHbIn apTUK/b.

Tema 2. B3aMOOTHOLLEHUS C APY3bSMUN N CEMbENA.

Buorpadua ctyaeHta. Pacnopsgok gHs. Mpammartvka. Hapeums. Hactosiee Bpems A/s
OnucaHns perynspHo NPOUCXOAALLMX COBbITUIA. APTUKIU. OnpeseNieHHbIR apTUKb.

Tema 3. X0661 1 NHTepeCHI.

Buabl yBrneveHnin. HeobbluHble X066M. MpammaTka. OTHOCUTE/IbHbIE U INYHbIE MECTO-
nmeHna. OTHOCUTENbHbIE Hapeuns.

Tema 4. CnopT Kak xo606Mu.

Nobutensckumin cnopt. Hawm kymupsl. 'pammatmka. CyLecTBMTeNbHOE.

Pa3gen 2. MecTa NpoXXnBaHus.

Tema 5. XXunnua.

Tunbl >xunuw,. Mpasuia NoBefeHNs B MecTax o6Lwexuntusa. OnucaHus xxkuauwa. IpaMmma-
TuKa. Hactosuee Bpemsi (ynotpebneHune, 0bpasoBaHue, YTBEPAUTE/NbHbIE, OTPULATE/IbHbIE N BO-
npocuUTesIbHbIE POPMbI). YKa3aTe/lbHble MECTOUMEHUS.

Tema 6. Joma No BCEMY CBeTY.

CXx0fCcTBa U pasiMuma CTPOEHWI B pa3HbIX cTpaHax. [om Moei MeuTbl. ['pammaTuka.
JInyHble mecToMMeHMA. KonmyecTso.

Pa3gen 3. KynbTypa nuTaHuA.

Tema 7. Ega 1 HaNnUTKW.

MpeanouteHua B ege. Efa ana yaosonbCcTBus. ['paMMaTuKa. KauyecTBEHHbIE NpunaraTesib-
Hble.

Tema 8. 3gopoBoe NUTaHue

[veTa ans 300poBbs. Cnocobbl NPUroToBAEHMS NULLM. MecTa 06LeCTBEHHOIO NUTaHKS.
['pammaTrKa. KOHCTPYKLMW C rN1arosiom.

Pa3gen 4. MNoKynkwu.

Tema 9. LlonnuHr

CoBepLueHMe MOKYnoK — 3TO YA0BONLCTBME? Y AayHada chenka. 'pammaTmka. Mectomme-
HWA - nofnexkallee U AOMOTHEHWNA.

Tema 10. Ogexaa.

Pacripogaxu. LleHbl 1 cknaku. bpeHgbl. 'pammaTtuka. Y gapHole (hopMbl, MECTOMMEHME €en,
OTHOCUTEe/IbHble MECTOUMEHUA.

Tema 11. Mopa.

Ctunn ofexabl. HanpasneHusa B moge. 'pammatumka. be3nnyHble KOHCTPYKUUnU. Bo3BpaT-
Hble rnarosbl.

Tema 12. Cchepa 06cnyXKnBaHums.

MpaBuia 06Cny>XMBaHNUSA KIMEHTOB. MPUYMHBI ycrexa 13BeCTHbIX CyrnepMapKeTos. IMpam-
MaTuKa. BpemeHa rnarona. Hactoswee spems rnaronos I, 11 rpynn.

Pa3gen 5. Cnopr.

Tema 13. CniopT 4na Kaxaoro

— 17—
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Cnopt Bo ®paHuun. Buabl cnopTta. CnopTuBHbIE KNYObI. "paMmmaTrKa. BpemeHa rnarona.
HacTtoswee Bpema rnaronos I rpynnei.

Tema 14. HeoObIYHbIe 1 3KCTPeMasibHble BUAbI CropTa.

BuHACepMHT, NapalltoTHLIA CNopT, NapaniaHepusm. MpammMatumka. MNpoLuesLlee cnoXKHoe
3aKOHYeHHOe Bpems.

Tema 15. 13 uctopum cropra.

N3 uctopun onumnuiackux urp. Mobegutent onMMnuiAckux urp. Fpammatvka. bnu-

Xaiwwee 6ygyLee. Mpoctoe byayLlee Bpems.

Pasgen 6. PasBneyeHus.

Tema 16. Buabl passneveHuin

LImpk, my3eit. M'pammaTumka. MpoLuesLlee NpocToe He3aKOHYEHHOE BPeMS.

Tema 17. Mnp My3bIKWN, KNHO, KHUT.

Nobumble unbMbl. XKaHpbl My3blkK. ['paMmaTvka. [Mpolesllee NPoCcToe 3aKOHYeHHOoe
BpeMS.

Tema 18. KomnbtoTep B HaLLIEN XN3HMW.

Ponb KOMMblOTEpa B MOBCEAHEBHOM »XMN3HWU. KoMMbloTepHble Urpbl. Mpammatunka. Corna-
COBaHVe BPeMEH.

Pasgen 7. KynibTypHas XU3Hb CTpaH Mupa

Tema 19. KynbTypa, 06bl4an 1 Tpagnuumum ctpaH Mmpa.

Mpasuna nosefeHua. KynbTypa »kecToB. CyeBepua u npegpaccyaku. ['pammatuka. Corna-
COBaHWe BPEMEH.

Tema 20. Obbluan 1 TpaguLmn.

TpaguumoHHas ogexpaa. O6pagbl U LepeMoHuW. MpasgHukK. FpammaTmka. CpaBHeHue
npunaraTesibHbIX.

Pasgen 8. lNyTeLlecTBuS.

Tema 21. Bugbl nyTeLlecTBUIA.

MpUroToBieHns K noesgke. TUMbl NyTELWECTBUNA. IKCKYPCUOHHbIE Typbl. IpammaTuka.
OTpuuaHwue.

Tema 22. TpaHcnopT.

Buab! TpaHcnopTta. Boi6op TpaHCMOPTHBIX CPeAcTB. ['paMmmMaTvika. BonpocuTesnbHble npes-
NOXKEHUS.

Pasgen 9. ObpasoBaHue.

Tema 23. CucTemMa BbICLLEr0 06pa3oBaHUS.

3HauMmocTb 06paszoBaHMA. YHuBepcuTeTbl B Poccum 1 3a pybexxom. [pammartuka. 4
HaK/NOHeHne (PPaHLy3CKOro A3bIKa.

Tema 24. CTyfeHYecKas XN3Hb.

OC06EHHOCTM CTYAEHYECKOW XM3HWN. IK3aMeHbl. HenpepbiBHOe 06pa3oBaHue. I'pammaTn-
Ka. Y CNOBHOE HaK/OHEHME.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.5.6.1 PyccKuii A3bIK U Ky/bTypa 06LLEHNSI»

O6beM ANCLMMN/INHBI COCTABNSAET 2 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NMpPoMe-
XKYTOUHOI aTTecTaLmu.

dopmMa 0TYETHOCTM — 3a4eT.
Copep>kaHue ANCUUNNHBI

Tema 1. MNpeameT Kypca «PycCKUiA A3bIK U Ky/bTypa 06LLeHUA». MOHATUS «KYNbTY-
pa peyn 1 KynbTypa 06LLEHNS».

OCHOBHble efVHULbI 06LeHMsA. YCTHad M NUCbMEHHAs PasHOBWAHOCTW JIUTEPATYPHOrO
A3blka. HopMaTVBHbIE, KOMMYHUKATUBHbIE, 3TUYECKME acneKTbl YCTHOW U MUCbMEHHON peyu.
OCHOBHbIe NMPU3HaKN Ky/bTypbl peun 1 KynbTypbl 00LieHns. KoMMyHUKaTBHAsA Ky/bTypa B
06weHnn. OCO6EHHOCTH PeYeBoro NoBeLeHNS.

Tema 2. PYHKLMOHA/IbHbIE CTU/IM COBPEMEHHOIO PYCCKOIO A3blKa.

B3avmMogelicTBmne (hyHKLUMOHANbHBIX CTUE. HayuHbId CTunb peun. OCOBEHHOCTM (YHK-
LMOHMpOBaHMs B peun. Creundurka 1Ncnob3oBaHNs 3EMEHTOB Pa3/INUHbIX S3bIKOBbIX YPOBHENA
B HaY4HOW peyn. PeyeBble HOPMbI Y4eOHOM 1 Hay4HOW cep AeATe/IbHOCTU.

Tema 3. OhunymanbHO-4eN10BO CTUMb.

Cdpepa ero (hyHKUMOHMPOBaHMS, YXaHPOBOe pa3Hoobpasme. HA3bikoBble GOpMY/bl 0rL M-
a/TbHbIX AOKYMEHTOB. [pnembl YHU(UKALMMN A3bIKa CNYXKEOHbIX LJOKYMEHTOB.

Tema 4. VIHTepHaLOHa/IbHbIe CBONCTBA O(PMLUMa/IbHO-Ae/10BO MUCbMEHHOW peyln.

ATVKeT [1e/10BOro N1cbma.

Tema 5. Putopuka.

YKaHpoBaa anddepeHumaumns n oTéop A3bIKOBbIX CPEACTB B NMY6ANLMCTUYECKOM CTUNeE.
OC06eHHOCTM YCTHON Ny6AnYHON peun. . OpaTop u ero ayautopus. OCHOBHbIe BUAbI apryMeH-
TOB. [lOAroToBKa peun: BbI6OP TeMbl, Liesib peun. OCHOBHbIe MpreMbl NoMcKa matepuana. Hava-
no, 3aBepLUeHne 1 pa3BepTbiBaHWe peyn. Crnocobbl CNOBECHOr0 OOPMIEHNSA NYGIMYHOIO Bbl-
CTynneHus. MOHATHOCTb, MH(OPMATUBHOCTb, BbIPA3UTEIbHOCTb MY6IMYHON peun

Tema 6. PasroBopHasi peyb B cucTemMe (DYHKLMOHa/IbHbIX Pa3HOBUAHOCTEN PYyCCKOro
NIUTepaTypHOro A3bIKa.

Ycnosus (hyHKUMOHMPOBAHWS Pa3roBOPHONM peyn, posib BHeA3bIKOBbIX (hakTopoB. Kommy-
HVKaTUBHbIE Ka4yecTBa peyu.

Tema 7. 3TUYeCKMe HOPMbI PeyeBOoi KynbTypbl (PeHeBO 3TUKN)

Tema 8. OCHOBHbIE eJHULIbI PeYeBOro 06LLEHNA.

OpraHunsaums BepbasbHOro B3anMogeincTauns. AhHeKTUBHOCTb PeHeBO KOMMYHUKaLUN.

[lokasaTenbHOCTb U Y6eauTelbHOCTb peun. OCHOBHbIE BUAbI apryMEHTOB.

Tema 9. 3TUKeT B [€/T0BOM 06LLIEHUN.

HeBepb6asibHble cpeacTBa 00LLEHMS.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.5.6.2 CouymanbHas ncmxonornsa»

O6beM ANCLMN/INHBI COCTABNSAET 3 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NpoMe-
XKYTOYHOIA aTTecTauum,

dopmMa 0TYETHOCTM — 3a4eT C OL|EHKOIA.
Copep>kaHue ANCUUNNHBI

Tema 1.MpeameT, 3aaaum 1 MeTOAbI COLMAIbHOWM NCUXONOr NN

MoHsTMe coumanbHoii ncuxonorun. CouuanbHble NPOSBNEHNS NCUXMKK (MMAEPCTBO, 3a-
pakeHWe, noapaxaHue un T.4.). dPHEKT coUmanbHOCTH. MOHATHE COLMANbHOM NCUXMKN B (ro-
codhckmx B3rnsaax MnatoHa. ddekT BAnsHUA. COBPEMEHHbIE NPEACTaBNEHNS O NPeaMETe CO-
LmanbHO ncmxonorun. OnpegeneHne coumanbHOM NcMxonorum. TeopeTuyeckre U NPUKNaaHbIe
3a[1a4m coLmanbHol NcmMxonormn. MecTo CoLManbHO NCUXONOrMN B CUCTEME HayK.

MeTogabl coumanbHOM NCMXonorum. Victopms passmtus metogoB. Knaccugumkaums no no-
TMYECKOMY OCHOBAHMIO: YHMBEpPCa/lbHbIE, YHMBEPCaslbHO-Crieunduyeckne, cneuudmnyeckme.
®YHKLMOHAIbHOE pa3ninyuve: MeToabl BO3AeCTBIS, METOAbI UCCNEf0BaHUS, METO/bI KOHTPONS.

Tema 2. icTopus coumnasibHOM NCUX0I0rnn

OCHOBHble UCTOPUYECKME BEXM Pa3BUTUA COLMASIbHOM MCMXOMOMMA. 3apOoXKAeHUe MCuxo-
NOFNYECKOro HamnpaeneHUs B COLMONOrMn. Havano akcnepumeHTasIbHbIX MccnefoBaHuid. Mna-
TOH. ByHAT. Jle60H. Mak-[ayronn. 3asapa Pocc.

Heo61xeB1MOpn3M B COBPEMEHHON COLMANIbHOM NCUXOMOTNN.

[McmxoaHanUTUYecKas MHTepnpeTaumsa CoLmaibHO-MCUX0N0rMYeCcKNX eHOMEHOB.

NHTepaKuMOHM3M B COLMaNbHOM NMCUXONOMUN.

KOrHMTVBM3M KaK [OMUHUPYHOLLAsS OpUEHTaUUs B COBPEMEHHOW COLMaNbHON NCUX0M0-
rmn.

Tema 3. O6LLeHNe KaK coumaibHO-NCUX0I0MMYeCKUiA heHoMeH. OOLLEeHME - KOMMY-
HUKauus

OOLLEeCTBEHHbIE OTHOLWEHUSA. HAMBUAYabHOCTL. CoumanbHas posb. MeXIMYHOCTHbIE
OTHOLLEHMS. MeCTO MEXIMYHOCTHBLIX OTHOLUEHUM (3KOHOMUYECKME, CouMasibHble, MOMUTUYe-
CKMe, Naeonornyeckme). MexnmyHoCcTHbIe OTHOLLEHUS — IMOLMOHASIbHbIE NPOABNEHNS (adtek-
Tbl, 3MOLMM, YyBCTBA). YyBCTBA — KOHBIOHKTVBHbIE, AN3bIOHKTMBHbIE. OOLLEHNEe B CUCTEME 006-
LECTBEHHbIX Y MEX/TMYHOCTHBIX OTHOLLEeHMI. OOLLEeHNe KakK BUf, fedaTeibHoCTU. O6LLeHMe Kak
BO3AeliCTBYE.

CTpyKTypa 06LeHNsa (KOMMYHUKaTUBHAS, MHTEPAKTUBHAA, NepuenTBHas). ®yHKUMK 06-
WweHns (MHMOPMAaLMOHHO-KOMMYHUKATUBHAA, PerynsaTMBHO-KOMMYHUKATMBHAA, al(eKTUBHO-
KOMMYHWKaTMBHas). Cpeactsa KOMMYHUKauun. Pedb Kak CpefcTBO KOMMYHUMKauuu. pouecc
nepegayn MH(HOPMaLMN: MHTEHLMSA — CMbIC/T — KOAMPOBaHWE — TEKCT — feKoauposaHue. Mogesb
KOMMYHWKaTMBHOr O npouecca no Jlaccyany.

HeBepbanbHas KOMMYHUKaums. ®YHKLMN HeBepbasbHON KOMMYHMKaumn. CpefcTea He-
BepbasibHOM KOMMYHMKaLMKN: ONTUKO-KMHETMYECKAas CUCTEMa, Napa- U 3KCTPaIMHIBUCTUYECKas
cucTema, NMPOCTPaHCTBO U BPeMs, BU3yasibHOe 00LLEHMe.

Tema 4. O6LLEHNE KaK B3aMMOLENCTBME

OO6LLeHNe Kak B3ammogencTeme. OpraHnsaums COBMECTHbIX AeCTBUIA. Teopun AenCTBUS.
A. LLlenaHbCKMiA (CTYNeHW pasBUTUS B3aUMOZAENCTBMS): 1) NPOCTPaHCTBEHHbINA KOHTAKT, 2) Mcu-
XWYECKUIA KOHTaKT, 3) COUMa/bHbIA KOHTAKT (COBMECTHas AeATeNlbHOCTb), 4) B3auMoLencTame
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(BbI3BaTb peakumio), 5) coumanbHble OTHOLIEHUS (COMPSXKEHHas cucTema LeincTeuin). TpaH3aKT-
Hblli aHanu3 3.BepHa (poauTenb, B3POC/bIA, pebeHOK). Tunbl B3aUMOAENCTBMIA No Tomacy.
dopmbl [eATeNIbHOCTU: COBMECTHO-MHAMBUAYaIbHAsA, COBMECTHO-MOCef0BaTe/IbHas, COBMeCT-
HOE B3aVIMOAeNCTBUE.

Tema 5. O6LeHVEe KaK BOCNPUATUE NIOAbMW ApYT apyra

O6LleHne Kak BocnpusTue nogbMu apyr apyra. OCHoBa O6LLEHUS: MOHUMaHUE W MPUHS-
Tue. MoHsATNe coumanbHON nepuenumn B KoHuenuun k. bpyHepa. OnpegeneHue counanbHOro
BOoCMpuATUSA. MexaHn3Mbl B3aMMOMOHMMaHUSA: NAEHTU(MKaUMA, amMnatus, pednekcus. Teopus
k. Xonmca. CoumansHoe BOCMpUATME — MHTEpRpeTauus, npunucbiBaHe. KaysanbHas atpuby-
uma . Kennn. YctaHoBKa M coumanbHas ycTaHOBKa (aTTuTiof). DdeKkT opeona. dPdeKTbl
NepBUYHOCTM N HOBU3HLI. CTepeoTunmsaums. Ctepeotun. MexnmnmyHoCTHas aTTpakLms.

Tema 6. MeXXIMUYHOCTHbIN KOHQINKT.

CoupnanbHO-MCMX0M0rMyecKkas XapakTepucTuka MeXINYHOCTHbIX KOH(IMKTOB. CTPYKTY-
pa U AMHaMUKa KOH(IMKTOB. XapakTepucTuKa MCXOLOB KOHMMKTA. DPYHKUMM KOH(IMKTA.
Crtpareruun nosefeHus B KoHAMKTe no K. Tomacy.Cneundrika 1 npogniakTmka KOH(IMKTOB B
npogeccroHabHOW AesTeNbHOCTU.

Tema 7. CoumanbHas NCUXonornst 60/bLLNX U MasbIX FPymn

CoumanbHas NCUxonorus 6obLWNX U MasibiX rpynn. MoHATE rpynnbl B COLMabHOM NcK-
xonormu. 'pynna Kak coLnanbHO-NCUXO0N0MMYeCcKnin (heHOMeH. Knaccudgumkaums rpynn: ycnos-
Hble N pea/ibHble, 1A00PATOPHbIE U CTECTBEHHbIE, 60/bLUME U Masible, CTUXUIAHBIE N YCTONYN-
Bble, CTAHOBSALLMECA W Pa3BUTbIE.

Knaccugukaums masnbix rpynm: nepBuyHble 1 BTOPUYHbIE, (hOpMasibHble U He(hopMasb-
Hble, FPYNMbl Y1EHCTBA U peepeHTHbIe rpynnbl. PYHKUMM pedepeHTHON rpynnbl. MexaHu3mbl
(hopmMMpOBaHUSA Maoi rpynnbl: PeHOMEH FPynnoBoro AasneHns (KOHPOPMHOCTb), FpynnoBoW
cnnoYeHHoCTW. OnpegenieHne rpynnoBoii C04eHHOCTU. JInAaepcTBO B Manoi rpynmne. Teopum
nngepctea. Ctunm nuaepcTsa. MpUHATME rPYNNOBOro peLueHns. APPeKTUBHOCTb AeATeIbHOCTH
Masioli rpynnsl. FpynnoBas guckyccus. Mo3roBoi LTYpM.

Tema 8. CTUXUiIHbIE rPYMMbl N MAcCOBbIE ABUXEHUS.

Mcuxonornyeckme acnekTbl XU3HEAEATeNIbHOCTU CTUXMUIAHLIX HEOPraHM30BaHHbIX 60/ib-
lwmnx rpynn (Tonna, macca, ny6nuka). deHomeH Tonnbl. KpynHble HedopmanibHble 06beanHe-
HUA. MexaHn3mbl BO3AeNCTBUSA NOLeA ApYr Ha Apyra: 3apaXeHue, BHYLUEHMWe, NMojpaxaHue.
Mcrxonorns naHMYecKnx cocTosHMin. CamoonpegeneHve rpynnbl. OCO3HAHHOCTb Y HEOCO3HaH-
HOCTb MPUHAAIEXHOCTU K rpynmne. Mpobnema NcmMxonormyeckoro BO3AencTBus U PyKOBOACTBA
GonbwMMKN 06WHOCTAMM. CyrrecTusi, BHYLLEHME, «3apaXKeHue», yoexaeHue. YyBCTBO «aHO-
HUMHOCTV» B 60/IbLUMX rpynnax. 3awuLeHHOCTb, «Mbl» — YyBCTBO. [pobsiema «npoMbIBaHUS
MO3roB», 1e3nHpopPMaLLMmn, MaHUMYNALUN CO3HAHUEM.

Tema 9. CounanbHaa ncruxonornsa MMYHoOCTU. MeTobl coumasibHO-
NMCUX0I0rMYECKOro BO3JeNCTBUS.

JINYHOCTb B coumanbHol nevxonoruu. MoHaTre coupanusauymm. CTagum npolecca coyma-
nmzauymn. O6LIas XapaKTepUCTUKA WHCTUTYTOB 1 MEXaHM3MOB couuanuaaumu. Moaxodbl K
ONpeAeNeHNo OCHOBHbIX 3TarnoB couuanusaumn. MoHaTVe coumanbHol ycTaHoBKM. ColpanbHo-
MCKXOMOrMYECKNE KauecTBa NIMYHOCTY.




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AKTMBHblE  METOAbl  COLMaNbHO-NCMXOMOrMYecKoro  BosaeicTeusi.  CoumanbHO-
MCUXONIOTMYECKNIA TPEHWHT, COLMANIbHO-MCUXOIONMYECKOE KOHCY/IbTMPOBaHMe. 3HaueHre 1 3a-
[a4m MOBbILLEHUS COLMAIbHO-MCKUX0NOMMYECKON rpaMoTHOCTH.




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.7 Be3onacHoOCTb XU3HeLeATEe/TbHOCTU»

O6beM ANCLMN/INHBI COCTABNSET 3 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NpPoMe-
XKYTOYHOI aTTecTauun.

dopmMa 0TYETHOCTM — 3a4eT C OL|EHKOIA.
Copep>kaHue ANCUUNNHBI

Tema 1. BBegeHune B 6e30nacHOCTb. OCHOBHbIE MOHATUA U oNpesesieHNs

XapaKTepHble CUCTEMbI «4eNOBEK - cpeaa 0buTaHus». pon3BOACTBEHHAS, FOPOACKas,
ObITOBas, NpPUPOLHas cpefa. B3avmMopeicTBMe YenoBeka co cpefoi 06utaHus. MoHATUA «onac-
HOCTb», «0€30MacHOCTb». Buibl 0NacHOCTe: NPUPOLHbIE, aHTPOMOreHHbIe, TEXHOTEHHbIE, /10-
6asibHble. CuCTeMbl 6e30MacHOCTW. OKO/IorMyeckas, NMpPOMbILLIEHHAs, NPOU3BOACTBEHHAs 6e3-
onacHoctun. Bpeg, ywepb, puck — BUAbl 1 XapakTePUCTUKK. Ype3sBblyaiiHble CUTyauumn — MoHs-
TWe, OCHOBHbIe BUAbl. be3onacHOCTb M yCTOWUMBOE pa3BuTMe. Be3onacHOCTb Kak OfHa M3 oc-
HOBHbIX NOTPEOHOCTel YenoBeka. 3HaueHne 6e30MacHOCT B COBPEMEHHOM Mupe. IpUYmnHbI no-
AB/IEHNSA ONacHOCTM. Ponb YenoBeyecKoro haktopa B NpUUMHAX peann3aumy onacHocTen. Ak-
CMOMbI 6€30MaCHOCTY XXN3HeaeAaTeIbHOCTU. be3onacHoCTb U gemorpagus. Mecto 1 ponb 6e3-
0MacHOCTM B NPeAMETHON 061aCTU U NPOYPECCUOHANIbHOW LeATENIbHOCTHU.

Tema 2. Yenosek n TexHochepa

MoHATHe TexHocgepbl. CTPYKTypa TexHOCHepbl M ee OCHOBHbIX KOMMOHEHTOB. JTarbl
(hopmumpoBaHus TexHocgepbl. COBpeMEHHOE COCTOsIHME TEXHOCHEPLI U TeEXHOCHepHON b6e3onac-
HoCTW. KpuTepuy M napameTpbl 6e30MacHOCTM TexHocdepbl. Buibl, UCTOYHUKA OCHOBHBIX
0MacHoCTeN TeXHoCcgepbl U ee OTAe/TbHbIX KOMMOHEHTOB.

Tema 3. igeHTU(MKaLNSA 1 BO3LENCTBME HA YesloBeKa BPeAHbIX 1 ONacHbIX (hakTo-
POB cpefbl 06UTaHNSA

Knaccuunkaums HeratMBHbIX (PaKTOPOB MPUPOLHOro, aHTPOMOreHHOro U TEXHOTEHHOro
npoucxoxzaeHns. BpegHble 1 onacHble HeraTyBHble hakTopbl. CUCTEMbI BOCNPUATUSA U KOMIEH-
caumn opraHM3MOM YesioBeKa BpefHbIX (PaKTOpPOB cpefbl 06uTaHus. lMpefenibHO-A0NyCTUMbIE
YPOBHW OMacHbIX U BPeAHbIX (PaKTOPOB — OCHOBHbIE BUAbI M NPUHLUMbLI YCTaHOB/eHMS. IMapa-
METPbI, XapaKTEPUCTUKM Y UCTOYHUKN OCHOBHbIX BPELHbIX Y ONacHbIX (hakTopoB cpefbl 0buTa-
HWUSA 4YesioBeKa M OCHOBHbIX KOMMOHEHTOB TexHOchepbl. Bo3AeinCcTBME OCHOBHBLIX HEraTuUBHbIX
(haKTOPOB Ha YesioBeKa 1 UX Npese/ibHO-A0MYCTUMbIE YPOBHMU.

Tema 4. 3awmTa YenoBeka 1 cpefbl 06UTaHUS OT BpPeAHbIX M ONacHbIX (PaKTopoB
NPUPOLHOro, aHTPOMOreHHOr0 Y TEXHOreHHOr 0 NMPOUCX0XKAEHUSA

OCHOBHble NMPUHLMNbI 3aWMTbl OT OnacHoCTeil. CUCTEMbI U METOAbI 3aLiMTbl YesioBeKa u
OKpY>KatoLLeli cpefibl OT OCHOBHbIX BUOB OMNacHOro WU BPeAHOr0 BO3L4EeVCTBUSA NPUPOSLHOro, aH-
TPOMOreHHOro 1 TEXHOrEHHOr0 NPOUCXOXKAEeHUA. MeTobl 3alMTbl OT BPeLHbIX BELLECTB, (U3N-
YEeCKMX Moser, MHHOPMALMOHHBIX NOTOKOB, OMACHOCTEN GUOMOMMYECKOro M NCUXOOMMYECKOr0
npouncxoxaeHns. ObLas xapakTepucTnKa 1 Knaccuipukaums 3almTHbIX cpeacTs. MeToabl KOH-
TPO/I 1 MOHUTOPWHTA OMACHbIX N HeraTuBHbIX PakTOPOB. OCHOBHbIE NMPUHLMMNbI U 3Tarbl KOH-
TPONIS U NPOrHo3MpoBaHua. MeTofbl onpefeNieHNs 30H AeNCTBMS HeraTuUBHbIX (DaKTOPOB U KX
YPOBHEIA.

Tema 5. Ob6ecrieveHre KOMPOPTHbIX YC/TOBUIA A1 XKU3HWN N [eATeIbHOCTU YesloBeKa

B3aMmoCBA3b YCNOBUIA XKN3HEAEATENILHOCTM CO 3[40POBLEM W MPOU3BOAUTENLHOCTBIO TPY-
fa. KoMmopTHble (ONTUManbHbIE) YCMOBUA XU3HeLeaTeNbHOCTU. Knmmatuyeckas, BO3ayLUHaS,
CBETOBAas, aKyCTU4ecKas M NCcUxXonornyeckas cpefpl, UX BAUSHNE HA CaMOYYBCTBUE, COCTOAHME
3040p0BbA 1 PaboTOCNOCOOHOCTL YenoBeka. Mcnxohn3nonornyeckme 1 aproHOMUYECKme ycno-
BUA opraHusaumun 1 6esonacHocTn Tpysda. MpuHLMNbI, METOAbI U CPeACTBa OpraHM3auum Kom-
(hOPTHbIX YCNOBUI XKN3HEAEATENIbHOCTU.
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Tema 6. Icrxohm3nonornyeckme 1 3proHOMMYeCKre 0CHOBbI 6e30MacHOCTU

Mcmxmyeckre npoLeccsl, CBOMCTBA M COCTOSHUSA, BAMAIOLLME Ha 6e3onacHoCcTb. Mcu-
XWYecKre NpoLecchl, MCUXMYECKNE CBOCTBA, MCUXMYECKNE COCTOSHMSA, BUAoLWMe Ha 6e3onac-
HOCTb. OCHOBHbIE MCUXOMOMMYECKME NPUYMHBI OLUIMOOK U CO3L4aHMA OMNacHbIX cuTyauuid. Mpo-
(beccmorpamma. VHxeHepHas ncuxonorus. MNcmxogmarHocTrka, npoeccnoHasibHas OpueHTa-
UMs 1 0T6OpP CreunasncToB ONepaTopckoro npoduns. ®akTopbl, BAMSIOWMX HA HafeXHOCTb
[e/CTBUIA OnepaTopoB. Buabl 1 ycnoBus TPYLOBOW AessTeNbHOCT . Buabl TpyA0BOW fedTeslb-
HOCTW: (PU3NYECKMIA N YMCTBEHHbIN TPYA, (DOPMbI PU3NYECKOrO 1 YMCTBEHHOIO TPYyAa, TBOpYe-
CKUin Tpya. Knaccudmkayms ycnosuii Tpyga no TsHXKeCTU 1 HanpsXXeHHOCTU TPYA0BOro npoLec-
ca. Knaccudmkaums ycnosuin Tpyga no akropam npov3BOLCTBEHHON cpefbl. IProHOMUYECKME
OCHOBbI 6€30MacHOCT . DProHOMMUKA KaK HayKa O NpaBu/IbHOI OpraHm3aLmy YenoBeYeCKon ae-
ATEeNbHOCTW, COOTBETCTBUM TPYAa (U3NOIOrMUYECKUM N MCUXNYECKUM BO3MOXKHOCTSAM Ye/I0BEKa,
obecneyeHve aPPEKTUBHON paboThl, He CO3datOLLEN Yrpo3bl AN 340P0Bbs YenoBeka. Cuctema
«4eNoBeK — MallnMHa — cpefa». AHTPONOMETPUYECKas, CEHCOMOTOPHas, 3HepreTuyeckas,
GrvomMexaHnyeckas 1 NCUxounsnonormyeckas COBMeCTUMOCTb Ye/ioBeKa U MallnHbl. OpraHum3sa-
Lms paboyero mecTa.

Tema 7. UpesBblyaliHble CUTyauumn U MeToAbl 3alMTbl B YCIOBUAX UX peanin3aummn

OCHOBHbIE MOHATUA 1 ONpefeNieHns, Knaccuipunkaums YpesBblyainHbIX CUTyauuii 1 06bek-
TOB 3KOHOMWKM MO NOTEHUUabHON onacHOCTU. Pa3bl Pa3BUTMS Ype3BblYaiHbIX cuTyaumil. Mo-
pakatoLye (hakTopbl UCTOYHUKOB Ype3BbIYaHbIX CUTYaLMIl TEXHOrEHHOro xapakTtepa. Knac-
CUUKaUmMA CTUXMIAHBIX 6eACTBUIA U MPUPOAHBIX KaTacTpod. XapakTepucTuka nopaxaroLmx
(haKTOPOB UCTOYHUKOB YpPE3BbIYaNHbLIX CUTYaLUii NPUPOAHOI0 XapakTepa. UpesBblyaliHble CUTY-
aumm 1 nopaxarouime (hakTopbl Ype3BblYaiHbIX CUTyalUMii BOEHHOrO BpeMeHW. Bugbl opyxus
MacCOBOr0 MOpPaXKeHusi, UX 0COBEHHOCTU W MOCNEACTBUA ero npuMeHeHNs. MeTofbl NPorHo3un-
POBaHUA M OLEHKM OOCTaHOBKM MPU Ype3BblyaliHbIX CUTYaUMaX. Y CTONUMBOCTb PYHKLMOHMPO-
BaHNA 06BEKTOB 3KOHOMWKM B UYpe3BblYaiHbIX CUTYaUUsAX. MpUHLMNBLI U CNOCO6bI NOBbLILLEHNS
YCTOMYMBOCTU (DYHKLMOHMPOBaHUS 0OBEKTOB B Ype3BblyaliHbIX cUTyauusax. OCHOBbI OpraHu3a-
LMK 3aLMTbl HaceNleHWs U NepcoHana B MUPHOE 1 BOEHHOE BPeMs, CNOCO60B 3allmTbl, 3aLmT-
Hble COOPYXXeHMS, UX Knaccugukaums. OpraHnsaums sBakyalmmn HacesieHUs U nepcoHata u3 30H
upe3BblYaiHbIX cUTyauuii. MeponpuaTns MeauUMHCKORN 3awmnTbl. Cpeactea UHAMBUAYaIbHO
3alUMTbl M MOPSAOK MX MCNONb30BaHNA. OCHOBbI OpraHM3auuy aBapuiiHo-crnacaTesibHbIX 1 apy-
TMX HEOT/IOXHbIX PaboT Npy Ype3BblYaNHbIX CUTYaLMSsX.

Tema 8. YnpasrieHMe 6e30MacHOCTbH XN3HEAEATE/TbHOCTH

3akoHoaTeNbHble 1 HOPMATMBHbIE MPaBOBble OCHOBbI YNpaB/ieHWsi 6e30MacHOCTLI0 XKN3-
HeaeATeNbHOCTU. CUCTEMbI 3aKOHOAATE/IbHbIX M HOPMATVBHO-MPaBOBbLIX aKTOB, PEryMPYHOLLNX
BOMPOCHI 3KONOMMYECKO, MPOMBILLIEHHOM, NPOM3BOACTBEHHON 6€30MacHOCTU U 6e30MacHOCTM
B 4Upe3BblYaiiHbIX CUTYyaLMsaX. XapaKTepUCTMKa OCHOBHbIX 3aKOHOAATeNbHbIX M HOPMaTWBHO-
MPaBOBbIX aKTOB: Ha3HayeHue, 0OBEKTbI PEryIMPOBaHNSA Y OCHOBHbIE MOMOXKEHUS. DKOHOMUYe-
CKMe OCHOBbI yrpaBneHns 6e30nacHoCTb0. COBPEMEHHbIE PbIHOYHbIE METOAbI SKOHOMUYECKOr0
PerynMpoBaHuns pas/inyHbIX acrnekToB 6e30MacHOCTU: NO3UTUBHbIE N HEraTUBHbIE METOAbI CTU-
MY/IMpoBaHUs 6e30MacHOCTW. MOHATME 3KOHOMMUYECKOrO YyLep6a, ero cocTaB/sAoLmMe U MeTO-
AMYecKune NoAxXoAbl K oueHke. MaTepuanbHas OTBETCTBEHHOCTb 3a HapyLUeHve TpeboBaHMin 6e3-
0MacHOCTK: aBapun, HecHaCTHbIe Clydan, 3arps3HeHre OKpyxatoLleli cpefbl. CTpaxoBaHue puc-
KOB: 3KO/IOrMYeCKOe CTpaxoBaHMe, CTpaxoBaHue OnacHbIX 06bEKTOB, CTpaxoBaHue npodeccno-
Ha/IbHbIX PUCKOB. OCHOBHbIE MOHATUSA, (DYHKLMK, 33fa4M U NPUHLWNLI CTPaXOBaHWUsA PUCKOB.
OpraHbl rocyAapCTBEHHOr0 ynpasfieHns 6e30MacHOCTbIO: OpraHbl YnpasieHns, Haa3opa U KOH-
Tposnisi 3a 6e30MacHOCTLIO, X OCHOBHbIE (hYHKLMK, NpaBa U 0653aHHOCTK, CTPYKTYpa. Kopnopa-
TUBHbIN MEHEPKMEHT B 06/1aCTV 3KOMOMMYeCKoi 6e30MacHOCTH, YCNOBWIA TpyLa 1 340p0BbS pa-
OOTHMKOB: OCHOBHbIE 3aa4u, NPUHLUMMbI U CUCTEMbI MEHEIPKMEHTA.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.5.8 VIH(hopmaTuKa»

O6beM ANCLMN/INHBI COCTABNSAET 3 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NpoMe-
XKYTOYHOI aTTecTauun.

dopmMa 0TYETHOCTM — 3a4eT.
Copep>kaHue ANCUUNNHBI

Pasgen 1. VIH(hopmMaums U MHGOpMaLNOHHbIe MpoLecchl

Tema 1. BBefeHve B UHPOpMATUKY

OvcuynnnHa «VHpopmaTrka», ee MecTo U posib B 06yYeHUn. [TOHATUE «MHopMaLus»,
BUAbI MHOPMaLMK, CNOCOObI XpaHEHUS 1 NepepaboTKu. M3amepeHne KonmyecTBa MH(opMaLmm,

Tema 2. IHhopmaLNoHHbIe NMpoLecchl

MHhopmMaLumnoHHble npoueccesl. MIHpopmalMoHHbIe cucTembl. HOPMaLMOHHbIE TEXHO/IO-
rmn. NHdopmMaumoHHble pecypcbl. Cdepbl NPUMEHEHUS METOAOB W CPeACTB MH(OPMATUKM B
HayKe 1 TeXHUKe.

Pasgen 2. AnnapaTHoe obecrneyveHre KOMMNbIOTEPA U KOMMbIOTEPHbIE CETU

Tema 3. O6wWme NPUHLMNbI OpraHmn3alymmn paboTbl KOMMNbIOTEPOB

CTpPYKTYpHO-PYHKUMOHa/IbHAsA CXeMa KOMMbioTepa. Buabl KOMNbIOTEPOB B COBPEMEHHOM
mupe. Cynep-KoMnbloTePbl. BbluncnntensHble Knactepbl. OCHOBHbIE KOMIMIEKTYHOLINE KOMMb-
totepoB Tuna IBM PC. BHelLHMe yCTpOCTBa OTOOpaXKeHWs,, BBOAA, BbIBOAA U XPaHEHUS| WH-
(hopmauuun. MamxeTsbl.

Tema 4. KOMMbOTEPHbIE CETH

OCHOBHble apXUTEKTYPHbIE peLleHnst B TOKasIbHbIX CeTsX. nobanbHble ceTu. BbICOKOCKO-
POCTHble COBPeMeHHble ceTu. becnpoBogHble ceTn. CnyTHUKOBbIE cucTeMbl. LindpoBoe Belwa-
HMe NO KOMMbIOTEPHbIM ceTAM. KOMMbIOTepHble CeTu ANS opraHu3aumu pacnpegeneHHbIX Bbl-
yncneHnii. ObnavHble BblUMCIEHNS. [LOCTYN K CynepKOMMbITEpPamM MOCPEACTBOM r106a/bHbIX
ceTell.

Pa3gen 3. lNporpammMHoe obecrieveHne KOMNbIOTepa.

Tema 5. NMporpammHoe o6ecrieveHme

OnepaumnoHHble cucTeMbl, 0630p 1 Knaccugukaums. MoHaTHe «dalinosas cuctema». Ko-
AMPOBaHMe TEKCTOBOM, YMC/IOBOM, rpatmyeckor, 3ByKOBOW MH(opmauun. CUCTEMHOE, Crnewu-
afnbHoe, npuknagHoe MO. OnepaunoHHasa cuctema Windows. OnepaunoHHble c1ucTeMbl Ha 6ase
UNIX. OC Android. bpay3epbl rno6anbHbiX CETel, MOMCKOBbIE CUCTEMbI. DPaiTIO0OMEHHUKMN.
O6LeHne 1 06MeH MHopmMauvein B cetn. MynbTumeana TexHonorun. CpefcTsa 3M1eKTPOHHbIX
npeseHTaumin. NeKTPOHHble Tabnuubl. MNpeAcTaBneHne 3BYKOBOW MH(opMaumm B namsatu MK.
[MporpaMMHbIe CpeAcTBa Y TEXHOMOTUM 06paboTKy.

Tema 6. KomnbloTepHasn rpauka

PacTpoBble 1 BEKTOPHbIE POpMaThl XpaHeHUs MHgopMalmn. Bugeodgaiinbl, npourpbisaTe-
nn. PainnoBble pacLUMPEHNs ANa XpaHeHNs rpadnyeckoin nHpopmauun. Ipadmyeckue pesakTo-
pbl M NPOLLECCOpBI.

Tema 7. 3awwmra MHpopMauun.

OcHoOBHble onpefeneHns n KoHuenumn. KoguposaHve nHgopmaunn. LLngposaHve n fe-
LndgpoBaHne nHpopmaumm (063op). KomnbroTepHble BUpYChl. CeTeBas 6€30MacHOCTb.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.5.9 BBegeHue B crienasibHOCTb»

O6beM ANCLMM/IMHBI COCTABNSET 3 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NpPoMe-
XKYTOYHOI aTTecTauun.

dopmMa 0TYETHOCTM — 3a4eT.
Copep>kaHue ANCUUNNHBI

Tema 1. BBegeHue.

BbicLwee TexHUYeckoe ob6paszoBaHune B Poccun. CTPyKTypa BbiCLLEro y4e6HOro 3aBefeHus.
OpraHusaums yyebHoro npouecca. CneyuasibHOCTM U crieumanmnsaymn. Y4ebHolin nnaH. Posb
06LLECTBEHHbIX HayK B (hOpMMPOBaHMM crneuumanucta. bBromkeT BpemMeHW cTygeHTa. HayyHo-
nccnefoBatenibCkas paboTa cTygeHTa. TpeboBaHMS K OCHOBHOM 06pa3oBaTe/lbHOM NporpaMme
Mo Hanpas/IeHWIO NOATOTOBKM AWMNJIOMUPOBAHHOIO Gakanaspa.

Tema 2. XnMmnyeckasa TeXHONOIMNA 1N ee MeCTO B COBPEMEHHOM MUPE.

MOHATMS N ONpeaeneHns XMMUYECKON TexXHoNoruu. Knaccmgpukaums TexHOMOrMYecKmnx
onepaunii. MHoroo6pasme npoLLeccoB XMMUYECKO TexHoNnorum. Knaccugpukaums XMmMmyeckmx
MPOWN3BOACTB MO MpU3HaKam.

Tema 3. AcTopus pasBuUTUS XUMUM U XUMUYECKON TEXHONOMUN.

Xumnsa B JOMCTOPUYECKYHO 3MOXY: NepBble YNOMUHAHUA O XUMUYECKUX MpueMax B LpeB-
HUX KynbTypax Meconotamuu, Ervunta n Kutad. YueHne Apuctotens. anoxa anxumumn. Cpeg-
HEBEKOBbE B 3roxa (DOPMMUPOBaHNA XMMUYECKON TEXHONOIMM KakK HayKu U OTpaciu Npou3Boj-
cTBa. POPMYNMPOBKa OCHOBHbIX TEOPETUYECKUX 3aKOHOMEPHOCTEN: 3aKOH COXPaHEeHUst MacChl
(TomoHocoBa — JlaBya3be), 3aKOH MOCTOSIHHOro coctasa (IMpycTa), 3aKOH KpaTHbIX OTHOLLUEHWI
(JanbToHa).

Tema 4. OCHOBHbIe BUAbI NPOAYKLMM XMMUYECKOM TEXHOMOMMM OPraHnyecKoro CUH-
Tesa.

Knaccugmkaums 0CHOBHbIX BWAOB NMPOAYKLMN XMMWUYECKOIA TEXHOMOMMIU OPraHUYeCcKoro
CMHTE3a M0 CXeMe: CUHTETUYECKIE CMOJIbI, NaKK, NPOAYKThbI NepepaboTKy HeTH, OpraHnYecKme
MUIMEHTbI, CUHTETUYECKME MOIOLLIME CPeACTBA U OTOENMBaTENM, [06aBKM U NpUCaaKy K MOTOp-
HbIM TOMIMBaM ¥ Macnam, (hyHKLMOHa/bHbIE A06aBKU K KOHCTPYKLIMOHHBLIM MaTepuanam.

Tema 5. CUHTETUYECKNE CMO/IbI.

deHondopmanbaernaHble CMOSbl: CBONCTBA, UCTOPUS OTKPLITUSA, XMMUYECKME peakLn 1
TEXHONOMNS NONyYeHUs, NpUMeHeHne. KapbamungodopmanbaerniHble CMO/bI: CBOCTBA, UCTO-
pua OTKPbITUA, XUMUYECKME peakLMu N TEXHONOTUA MoNydeHUs, NpUMeHeHue. ISMNOKCUAHbIe
CMO/bI: CBOWCTBA, UCTOPUS OTKPBITUSA, XMMUUYECKME PeakLMM 1 TEXHONOIMS NOMYYeHUs, npumMe-
HeHune. ANKMAHbIE CMO/bl: CBOMCTBA, UCTOPUSA OTKPbLITUSA, XUMUYECKME PeaKLMM N TEXHONOINS
NOMYYeHUs, NPUMEHEHNE. AKPUIOBbIE CMOJbI: CBOWCTBA, NCTOPUS OTKPLITUS, XUMUYECKME pe-
aKUMM 1 TEXHONOTNSA NONYYeHUs, NPUMEHEHNE: CBOMNCTBA, UCTOPUS OTKPbITUS, XUMUYECKMNE pe-
aKLUMKN NonyyeHus, NPUMEHeHe. HUTpONakun: CBOMCTBA, MCTOPUS OTKPbLITUSA, XUMUYECKUE peaK-
UMW 1 TEXHONOIMS MOMyYeHUs, NpumeHeHne. MonnypeTaHoBbIe Nlakn: CBOWCTBA, UCTOPUS OT-
KPbITUA, XUMUYECKME PeaKkLMn U TEXHOMOTNA NOyYeHUs, MPUMEHEHNE.

Tema 6. MNpofyKTbl NepepaboTKnN HedhTw.
OcHoBHble (hpakumm HetTW. TMpoueccbl M TEXHONOrMYeCKoe 060pyLOBaHMe NepBUYHON
nepepaboTKn HepTU. MeTOAbl OUNCTKM HEe(hTENPOLYKTOB OT NpuMeceil. XMUYecKune rnpoLeccsl
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BTOPUYHOM nepepaboTKu HedhTw: n3oMepunsalms, puhopMUHT, NUPON3, KpeKUHr. CBOICTBa U
06/1aCTN NPUMEHEHUS OCHOBHBIX MPOLYKTOB HeghTenepepaboTKu.

Tema 7. OpraHn4yeckume NUrMeHTbl.

CBolCTBa OpraHMYecKnX MUrMeHTOB. A30MUIMEHTbI: CBONCTBA, UCTOPUS OTKPbLITUSA, XU-
MUYecKune peakuum 1 TexHonorua nonydveHuns. CeefeHns 0 AuasonurmeHTax. ®TanoumaHnHo-
Bble MUIMEHTbI: CBOMCTBA, UCTOPUS OTKPLITUSA, XUMUYECKME PeakL M 1 TEXHONOIUS NOMYYeHNS.
Komnnekcoobpa3oBaHue (hTasioLMaHUHOBBLIX MUIMEHTOB. Ky60Bble MUrMeHTbI: CBOWCTBA, UCTO-
pya OTKPLITUSA, XUMUYECKUE PEaKLIMM U TEXHO/OTMA NOMYYEHUS.

Tema 8. CUHTETUYECKME MOKOLLME CPeACTBa 1 0TbenmBaTenu.

[MoHsATHe peTepreHToB. COCTaB CUHTETMYECKUX MOKOLLMX CPEACTB U Ha3HAYeHWe ero Kom-
NMOHEeHTOB. Knaccugukaumsa noBepxXHOCTHO aKTUBHBIX BeWEeCTB. OKUCNUTENbHbIE OTOENMBATENN.
dnyopecueHTHble oTbenueatenu. Knaccumkayms benogopos. XrMmyeckme peakumm n TeXHO-
NOrnsi NONYyYeHNsi OCHOBHbIX BUAOB 6e/10opoB.

Tema 9. [Jo6aBKM 1 NpUcaaKn K MOTOPHbIM TOM/IMBaAM U Mac/iam.

MoHATME O AETOHALMOHHON YCTOWYMBOCTM MOTOPHBIX TOMAMB. Mpucagku n fobaskun. Me-
TanncofepxKallye nNpucagky K MOTOPHbIM TonmBam. OKCUreHaTbl U MPOCTEALLINE aMUHBbI, Kak
OKTaH noBeLLatoLye A06aBKN. AHTUDPUKLMOHHBIE N PEMUTIM3AHTHbIE MPUCAAKM K MOTOPHbIM
Macnam.

Tema 10. DyHKUMOHANbHbIE A06aBKM K KOHCTPYKLMOHHLIM MaTepuanam.

MoHATME O (PYHKLMOHANbHLIX A06aBKax. PYHKUMOHa/bHbIE A06AaBKM AN MOAMMEPHBIX
MaTepuanoB. YHKLUMOHabHbIE J06ABKMN /11 CTPOUTENbHbIX MaTEPasioB Ha OCHOBE LIEMEHTHO-
ro KamHs.

Tema 11. TexHMKa nabopaTopHbIX PaboT.

OCHOBHbIe BMAbI 006LLEeNabopaTOPHON, Creunann3MpoBaHHON U MEPHOM XMMUYECKON No-
CyAdbl 1 ee HasHayeHue. MpreMbl NepeMeLLMBaHNS XUAKUX cped. MpuemMbl n3MenbyeHns Teep-
AbIX BelecTB. Mpuembl (pUAbTPOBaHWS CycreH3nin. OCO6eHHOCTU (UIbTPOBAHNUA MPU HEO6XO-
AMMOCTUN AanbHENLLIEro NCNonb3oBaHus ubTpaTa U ocagka. [NprMembl NEPEroHKN CMecK Xua-
KnX BewecTs. Mprembl aKCcTpakuuy BewlecT. OCHOBHbIE NMPUEMbl MbITbSt 1a6OPaTOPHOI MOCY-
Abl. TeXHVKa NpOT1BOMNOXapHONM 6e3omacHOCTM npu paboTte B nabopatopuu. MNepsas MeguLMH-
CKasi MoMOLLb B flabopaTopumm.

Tema 12. YcnoBHble 0603Ha4YeHME TEXHO/IOMMYECKOro 060pyA0BaHUA XUMUYECKOM
TEXHOMOTNN.

BykBeHHOe 0603HaueHMe TEXHOMOMMYECKOro 060pyaoBaHus. MapkmpoBka 1 0603Ha4YeHne
Tpy60onpoBOAOB. Y CNOBHblE 0603Ha4YeHMs1 TPYOONPOBOAOB. Y CNOBHbIE 0603HAYEHNSA apMaTypbl
Tpy60npoBOAOB. YCNOBHbIE 0603HAYEHUA annapaToB eMKOCTHOro Tuna. YCNoBHble 0603Haue-
HWS annapatoB TenJ0006MEeHHbIX. YCNOBHble 0603HAYEHWNS annapaToB KOMIOHHbIX. YCMOBHbIE
0603HayYeHNs annapatoB CYLUW/bHbIX. YC/NOBHble 0603Ha4YeHNs OTCTOMHWMKOB W (PMNbTPOB.
YCnoBHble 0603HaYeHMS LEHTPUDYT. Y CNOBHbIE 0603HAYEHNS HACOCOB Y BEHTUNATOPOB.

— 27—
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«Bb1.5.10 3konormnga»

O6beM ANCLMM/IMHBI COCTABNSET 3 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb Npome-
XKYTOYHOI1 aTTecTauum,

dopmMa 0TYETHOCTM — 3a4eT.
Copep>kaHue ANCUUNNHBI

Tema 1. BBefeHMe B 3KOIOMMIO KakK HayKy. QKonorndeckune aktopbl cpebl. B3au-
MOOTHOLLIEHNA OpraHn3ma 1 cpejpbl.

KpaTkas nctopus passutus U CTaHOBMIEHWSA 3KOMOTMWN KakK HayKu. peameT, meTodbl, 3a4a-
yu 1 cpeacTsa sKonormumn. CTpyKTypa 3KOMormu.

OCHOBHbIe NMOHATUA B 3KOIOTUW: NONynaums, 6uoLeHo3, 6MoreoLeHos, 3KocucTema, 6uo-
cthepa, Hoocpepa. OCHOBHbIE 3aKOHbI B 3KO/0MMK: 3aKOHbI KOMMOHepa, 3aKOH MUHUMyMa J1n-
buxa, 3aKOH TonepaHTHocTY LLendgopzaa.

[MoHATME 3KOMOrMYecKoro aktopa cpegpl. Knaccuumkaumsa 3KOM0rmyecknx (akTopos:
abnoTnyeckune, BUOTUYECKNE, aHTPOMOreHHble. MOHATUE 3KOMOTMYECKOl BaleHTHOCTU (Tone-
paHTHOCTW). AfjanTalmmn OpraH13mMoB K 3KONIOrMYECKUM (PakTopam.

Tema 2. Bruocdepa 1 YenoBeK: 3KO0rnsa Nonynaunia, 3IKOCUCTeMbI, CTPYKTypa 6mo-
chepbl.

[amakonorus. MoHATre nonynauun. CTpykKTypa nonynsuui. JuHamuka nonynsaumm: no-
HATUE POXAEMOCTU, CMEPTHOCTU, NMJIOTHOCTb Monynauun. Kpusblie pocTa YMCNEHHOCTU Nony-
NAUMIA. r- n K-cTpaTeruu.

CuHakosnorus. MoHaTue 6uoueHo3a. CTpykTypa 6MoLeHo3a: BUAOBas U MPOCTPAHCTBEH-
HasA. MoHATMe akocmcTeMbl. COCTaB U CTPYKTYpa 3KOCUCTEMbI. DHepreTrka akocmucTeM. MoHA-
THe NPoAyKuMKN 1 Bruomacchl. dkonornyeckne nupammnibl. Mpasuno 10%. MoHATHE CyKLECCUN.
NepBUYHbIE N BTOPUYHbIE CYKLIECCUN.

YueHune o 6uochepe 1 Hooctepe. MoHATHE Grochepbl. paHUubl 6uoctepbl. Buabl Be-
LecTB, cnaraowmx 6uochepy. OCHOBHbIE PYHKLMK 6uocdepsbl. MNoHATME HOOCHEPLI. YCnoBus
nepexofa 6uochepsbl B HoOChEPY.

Tema 3. MnobanbHble NPo6/eMbl OKpPY>KatoLLel cpefbl. AKOMOMMS U 3L0POBbe Yeso-
BeKa.

BnusHue yenoBeka Ha COCTOSIHWE OKpYXKatoLein cpedbl. TOHATME aHTPOMOreHHOro BO3-
[eCTBMA Ha OKpyXKaroLLyto cpedy. 3arpsasHeHus. Knaccugukaums sarpsasHeHnii. OCHOBHbIE 3a-
rPA3HUTENN aTMOCHEPBI, TMAPOCHEPDI, MOYB.

OcHOBHble rnobasbHble NPobneMbl COBPEMEHHOCTU. MPo6aeMbl 3arpsa3HeHns aTMociepb!.
MapHUKOBbIV 3pdeKT. MNobanbHoe noTenneHme. Cmor. KucnoTtHble aoxan. O30HOBbIE AbIpb.

Mpob6nema 3arpssHeHns ruapochepsl. IBTpodrKaums. OCHOBHbIE MOCNEACTBUS 3arpsi3He-
HVA BOLOEMOB.

3arpssHeHue v gerpagaums noys. Mpobnema 0TX0L0B.

AHTPOMOreHHoe BO3AeliCTBME Ha B1MOTMYECKME COOBLLECTBA.

I"nobasnibHble 3KONOrMyeckme Npobembl U 340POBLE Ye/IOBEKA.

3arpsasHeHne BOLOEMOB 1 340POBbE Ye/I0BeKa: TAXKeNble MeTasl/bl, HEOPraHUYyecKune BeLle-
CTBa, PajMoaKkTVBHbIE 3arpsisHeHWs, MUKPOOMOMIOrMYeckoe 3arpsisHeHue, X10popraHuyveckue
BeLLeCTBa.

3arpsisHeHMe NOYB ¥ 3[40POBbE YeN0BeKa: CUHTETUYECKME YA0OPEHMS N SAOXMMUKATbI, TH-
Xesble MeTafbl.
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Tema 4. 3Konoruvyeckue MpuHUUNLI pauyMoHa/IbHOro MCMosib30BaHUA MPUPOAHbBLIX
pecypcoB 1 0XpaHbl NPUPObI.

MpupogHble pecypcbl. Knaccugukauyms npupogHbIX pecypcos. Mpobnema WUCTOLLEHUA
NMPUPOAHbLIX PECYPCOB.

AnNbTepHaTMBHbIE UCTOYHMKU 3Heprun. ConHeyHas 3HepreTuka. BeTpoBas 3HepreTuka.
'maposHepreTuKa. ['eoTepManibHas 3HepPreTka. BogopoaHas sHepreTrka. buotonnmso.

PaunoHansHoe 1 HepalnoHanbHOe npuposonosb3oBaHme. OCHOBHBLIE MPUHLUMMLI paLno-
Ha/IbHOro NPUPOAOMNOJb30BaHUA. Be30TX0AHbIE U Ma/IOOTXOAHbIE TEXHOOTUN.

HopMmupoBaHue KayecTBa OKpYyXKatoLei npupogHoin cpefdbl. OCHOBHbIE HOPMATMBbI Kaye-
CTBa OKpYXXaroLLei cpefbl. HopMupoBaHue 3arpsasHsoLLmX BeLecTs B BO34YXE, B BOAHbIX 00b-
€KTax, B MoyBe.

Tema 5. OKo3alMTHaAA TEXHMKA N TEXHOJIOTUMN.

3awmta aTMocdepbl OT 3arps3HeHnii. OCHOBHbIE CMOCO6bI 3aLMThbl aTMOCKepb! OT 3arpss-
HEHWIA: paccevBaHWe BbIGPOCOB, apPXUTEKTYPHO-M/IAHUPOBOYHbIE  PELLEHWs, CaHUTapHO-
3alUTHbIe 30HbI. IHXeHepHas 3awmTta atMocgepsl. MbineynaesnuearoLiee 060pya0BaHNe: LMK-
NOHbI, CKPY66EpPbI, PUILTPBI, 3NEKTPOPUILTPLI. OUNCTKA BbIOPOCOB OT ra3o00bpasHbIX NpUMme-
celi. Katanutunuecknii metod. A6COPOLMOHHBIA MeTo4. AACOPOLIMOHHbIA METOA,

3awmTa rugpocdepbl OT 3arps3HeHniA. OCHOBHbIe CMOCO0bLI 3aWwmThbl rMapocdepsb! OT 3a-
rPA3HEHWIA: 060POTHOE BOAOCHAOXEHME, 3aKayka CTOYHbIX BOA B r1y60KMe BOJOHOCHbIE FOpU-
30HTbl. OYMCTKA CTOYHbIX BOA Kak OfAMH M3 CNOCOO0B 3alMTbl BOAHLIX 00bEKTOB. MexaHuye-
CKas OYMCTKA: PeLUeTKM, MeCcKON0oBKWU, OTCTamBaHue. PU3NKO-XUMUYECKUE METOLbl OUMCTKM:
Koarynsaums, gnotauus, copoums. XvMnyeckne MeTofbl OUUCTKK: XI0pMpOBaHue, 030HMPOBa-
HWe, HelTpanmnsayms. bruonormyeckme cnocodbl OUYNCTKK: GUONOrMYecKre Npyabl, Nons usb-
Tpauun, aspoTeHKMN, METAHTEHKMW.

Cnoco6bl 3aWwmTbl MOYB OT 3p0o3un. Crnocobbl 6opbObl C 3a60MaunBaHEM, 3aCO/IEHUEM.
TexHuyeckas, 61Uonornyeckas, CTpoUTeNIbHasA peKybTuBaumMs. YTunmsaums u nepepabortka oT-
X0f0B. CKnafupoBaHMe Ha CBasikax 1 NosMroHax. Tepmuyeckune MeToAbl nepepaboTKn OTXOA0B.
KomnocTupoBaHue 0TX0A0B: a3pobHOe KOMMOCTUPOBaHUE B NMPOMBILLIEHHBIX YC/TOBUSX, NOMe-
BOE KOMMOCTMPOBaHNE.

3almTa 6UOTUYECKMX CO0OLLECTB. 3amTa pacTUTe/IbHbIX COOOLLECTB OT B/IUSAHUSA YeroBe-
Ka. bopbba ¢ noxapamu. 3awuta pacTeHWid OT BpeauTeNnein n 6onesHeit. MNonesawmnTHoe neco-
pasBefieHeve. 3alinTa XUBOTHOTO MUpa OT BAUAHUA YenoBekKa. BUOTEXHMYECKME MeponpuUsATUs.
AkkMmatusaums. MNpaBoBas oxpaHa pefkMX BMAOB. KpacHas KHWra: MexzayHapoaHas, peruo-
HasibHas, KpacHas kHura Poccmmn. Ocob0 oxpaHsemble NPUPOLHbLIE TEPPUTOPUN.

Tema 6. OCHOBbI 3KOJ/IOFMYECKOro npasa M MpodeccnoHasibHass OTBETCTBEHHOCTb.
MexayHapoHoe COTPYAHUYECTBO B 06/1aCTM OXpaHbl OKPY>KatoLLielt cpeabl.

MMoHATME 3Konornyeckoro npasa. OCHOBHbIE MPUHUMMBLI 3KONOrMYeckoro npasa. OCHOB-
Hble JOKYMEHTbI 3KO/IOrMYecKoro npasa. MoHATME 1 BUAbLI KagacTpos. CUCTeMa OpraHoB 3K0J10-
FMYECKOro ynpasneHns. IKON0rMUYEeCKNn MOHUTOPUHT. DKO0rM4yeckKas nacnoptusaums. 3Koso-
rmyeckas ctaHfapTmM3aums. SKoNornyeckas akcrneptusa. MNMpasosas oxpaHa 3eMefb, aTMoCHepsbl,
BOAbl. OTBETCTBEHHOCTb 3a 3KO/I0rMYecKne npaBoHapyLLeHNs.

MexayHapogHoe 3Konormyeckoe npaso. OOGbEKTbI MeXAYHapOAHO-NPaBOBOM OXPaHbI.
MexayHapoAHble opraHm3auumn no oxpaHe okpyxatoweii cpeabl: OOH, KOHEN, MCOI, BOS,
®AO, BMO. HenpaBuTenbCTBEHHbIE OpraHM3aLMn OXpaHbl OKPYXXaroLLlein cpeabl: puHNuC,
BceMupHBbIA PoHA ANKOIR Npupogsl, PUMcKMin kny6. OCHOBHble MEXAYHAPOHble KOH(epeHLmMK
M0 BOMpOcam OXpaHbl OKpYXKatoLLein cpefbl. KoHUenums ycToiumBoro passutua P®. Ctpaterum
BbDKVBaHWA Yen0BeYeCcTBa.

Tema 7. OCHOBbI 3KOHOMUKW MPUPOLON0bL30BaHNSA
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MoHsATVE 3KOHOMUKU NPUPOAONO/bL30BaHUsA. MpeaMeT, Lenu, 3afadn 3KOHOMUKU NpUpo-
[0M0/b30BaHNS. OCHOBHbIE MPUHLMMbI. DKOHOMUYECKME MEXaHW3Mbl paLyOHaIbHOTO MpUpo-
[,0M0/1b30BaHKs. OLEHKa CTOMMOCTM NPUPOAHBIX pecypcoB. MnaTta 3a UCMonb3oBaHMe NPUPO/-
HbIX pecypcoB. MnaTa 3a 3arpsisHeHVe OKPYXKatoLLeit cpeabl. dKonornyeckre QoHabl. JKonoru-
yeckoe CTpPaxoBaHMEe. DKOMNOTMUYECKMIA yilep6. MNaTHOCTb MCMOMb30BaHMS MPUPOAHBIX Pecyp-
COB.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.6.11 BbicLUas MaTeMaTuKa»

O6beM AMCUMNINHBI COCTaBNsSeT 8 3ayeTHbIX eAuHUL, BKIOYas TPYA0eMKOCTb MpoMe-
XKYTOYHOI1 aTTecTalum,

dopmMa 0TYETHOCTM — IK3AMEH.
Copep>kaHue ANCUUNNHBI
Pasgen 1. JlnHeliHaa anrebpa 1 aHaIMTMYecKasl reomMeTpus

Tema 1. JlnHeliHasa anre6pa

Matpuubl. Knaccugukaums matpud. Onpegenutenn 2 n 3 nopsgka, ux ceorctea. MuHo-
pbl 1 anrebpanyeckne SOMONHEHUS. [encTBua ¢ matpuuammn. ObpatHas mMaTpuua. PaHr maTpu-
Lbl.

CuUcTeMbl T NIMHEVHbLIX anirebpanyecknx YpaBHEHWI C N HEU3BECTHbIMK. MaTpuyHas op-
Ma 3anucu cucteMbl. MaTpuyHbIin MeTog pelleHus. dopmynbl Kpamepa. MeTog Maycca.

Tema 2. BekTopHasa anrebpa

MpocTpaHCTBO BEKTOPOB. [MPAMOYro/ibHbIA [eKapToBbIN 6a3nuc, KOOpAMHATbl BEKTOpa.
[encTBua Hag BeKTOpaMu B KOOpAMHATHON (hopme. CKansipHOe NMpou3BefeHUe BEKTOPOB, ero
cBoicTBa. Mpu3HaK OPTOroHaIbHOCTY BEKTOPOB. BblunCieHne B KOOPAMHATAX.

BekTopHOe Mpou3BefeHNe BEKTOPOB, €ro CBOWCTBA. 'eOMETPUYECKMIA U MEeXaHUYeCKunin
CMbICN. BbluncneHne B KoopamHatax. CMeLllaHHOe Npoun3BefeHre BEKTOPOB, ero CBOWCTBA, Bbl-
yncneHne B KoopamHatax. FeoMeTpryecKunii cMbic/l. Mpu3HaK KOMNIaHapHOCTY BEKTOPOB.

Tema 3. AHaIMTNYECKasa reomeTpus

JInHMM Ha nnockocTu. MpamMas MHWS. Y paBHEHUS MPAMOIA: C YII0BbIM KO3(MMULMEHTOM,
obLLee, B OTpe3kax, KAHOHUYECKOe, NapaMeTpuyecKmne, HopMaibHOe. Y Ton Mexay npsambIMu.

[710CKOCTb, YpaBHEHUA MIOCKOCTU: 06Llee, B OTPe3Kax, YaCTHble C/lydau COCTaB/IEHUSA
YPaBHEHWA. YTon MexXAy MAOCKOCTAMU, YCN0BUA NapalfieflbHOCTU U NepreHAnKYNspHOCTY
nAocKocTeid. Mpsamas B NPOCTpaHCTBe. YpaBHEHMs NPAMONA: 06LLMe, KaHOHUYECKUe, NapameTpu-
yeckue. BzanmHoe pacnosioXkeHve NpsiMoii U NAOCKOCTW.

JInHum BTOPOro NopsfKa: OKPYXKHOCTb, 3/IIUNC, runepbona, napadona.

Pasgen 2. MaTemaTuUyecKunin aHanmn3

Tema 4. QnddepeHumanbHOe UcUHUCIeHne

MoHATUe hyHKLMK. MpocTeiine cBOMCTBA (hYHKLMK. ['padkn OCHOBHbIX 3/1EMEHTapPHbIX
(yHKUMiA. Mpegen yHKUMM B TOYKE M Ha GECKOHEYHOCTU. ApUMETUYECKMe onepaunn Hag,
npegenamu. MNpegen paynmoHaibHON (YHKLMKW B TOYKE M HA 6ECKOHEYHOCTW. epBblil U BTOPOA
3amMeyvaresibHble Npegesbl.

MpounsBogHas (YHKLUKN, ee TeOMETPUYECKUA U MeXaHUYeCKUin cMbicn. AduddepeHuman
(hyHKUMK. Mpasuna gnddepeHunpoBaHns. MNMpon3BogHbIE OCHOBHBLIX 3/1eMEHTaPHbIX (YHKLMWIA.
Mpoun3BogHas CNOXHOM yHKUMK. Tpon3BOAHbIE (DYHKLMIA, 3aaHHbIX HESIBHO W NapameTpuye-
CKUMW ypaBHeHusAMW. Tpon3BoAHbIe BbICLLUMX MOPAAKOB. Mpasuno Slonutans. ACUMNTOTLI rpa-
(hmKa PyHKLUMW.

MOHOTOHHOCTb ¥ 3KCTPeMYMbI (DYHKUMW. VccnefoBaHve (YyHKLMW C NOMOLLGI0 NepBOiA
MPOM3BOAHON. BbIMYKNOCTb, BOTHYTOCTb, TOUKM Nepernba. ccnegosaHne (yHKLMU C NMOMO-
LLibk0 BTOPOI Mpou3BoAHON. ObLias cxema uccnefosaHns QyHkuun. MpumMeHeHne anddepeH-
LMaIbHOrO MCUYNUCNEHNA B 3KOHOMUKE: HAXOXAEHUE ONTUMa/IbHOIO 3HAYEHNS 3KOHOMMUYECKOr0
rokasarens.
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MoHsATME (YHKLMN HECKOMbKUX NepeMeHHbIX. YacTHble Npou3BogHble. Mpon3BoaHas no
HanpaBneHno. AudepeHLpoBaHNE HESBHO 3afjaHHON PYHKLMK. MOHATME 3KCTpeMyMa (yHK-
LM ABYX MePEMEHHbIX. Y CoBUS 3KCTPEMYMa.

Tema 5. MIHTerpasibHoe ncumncneHme yHKLUNUIA OfHOM NepeMeHHO

MepBooGpa3Has. HeomnpeaeneHHbIn MHTerpan 1 ero ceoiicTea. Tabnmua nHTerpanos. Mpo-
CTeliLuve NpreMbl MHTErPUPOBaHUSA: HEMOCPEACTBEHHOE MHTErPUPOBAHIE, Pas3noXKeHNe NoabIH-
TerpanbHoi yHKLUMKW, NoaBeeHNe NOA 3HaK aAndidepeHLUmana. [1Ba OCHOBHbIX MeTofa MHTerpu-
POBAHWS: MO YacTAM W 3aMeHOl NepeMeHHOIA.

OCHOBHbIE KNacCbl MHTErpupyembix (YHKLMIA. WVHTerprpoBaHMe MPOCTEAWMX paLmo-
Ha/lbHbIX AP06EN M pauMoHanbHbIX QYHKUMIA. VIHTErpupoBaHne TPUrOHOMETPUYECKMX U Mppa-
LLMOHA/BHBIX (hYHKLWIA.

3agaya 0 MNnoWaan KpuBOMMHEWHOW Tpaneumn. TMOHATUE ONpefeNneHHOro MHTerpana.
Ycnosusi  CyllecTBOBaHUsS. CBOICTBa oOnpeaeneHHOro wuHTerpana. <&dopmyna HblOTOHa-
NelibHnLa. MeTofbl MHTErPUPOBaHKS MO YaCTAM U 3aMeHOM NepeMeHHOl B ONpeaeNeHHOM UH-
Terpane.

MprnoXeHns onpefeneHHoro NHTerpana. Mnowaab NIOCKoi urypsl. AavHa gyrum nnoc-
Koii KpuBoii. O6beM Tena BpallleHUs. MNPUMEHEHNE NHTErPaibHOrO0 UCUMCIIEHUS B 9KOHOMMUKE.,
Heco6CTBEHHbI UHTErpan No 6eCKOHEYHOMY MPOMEXYTKY.

Pasgen 3. O6bIKHOBEHHbIe anddepeHLMabHble ypaBHEHMS

Tema 6. O6bIKHOBEHHbIE AuddepeHLnaIbHbIe YpaBHEHNS

du3snyeckue 3agaun, NpuBoAALLME K AnddepeHUMaIbHbIM ypaBHeHUAM. AduddepeHLn-
a/lbHble YpPaBHEHWSA MepBOro MopsaKa, OCHOBHble NMOHATUA. AuddepeHunabHble YpaBHEHUS C
pasgenstownMmcs nepeMeHHbIMU, O4HOPOAHbIE, NIHENHbIe, BepHynn. MeTofbl peLleHus.

AndhepeHumanibHble YpaBHEHNS BbICLLUMX MOPSAAKOB, OCHOBHbIE MOHATUSA. Y paBHeHWs, L0-
MycKaroLiye MoHWKXeHne nopsigka. JInHeiHble OfHOPOAHbIE AnddepeHUMaIbHbIE YPaBHEHUS C
MOCTOSHHbLIMU KO3(hrLmeHTaMn. PyHLaMeHTaIbHas CUCTEMA PELLEHWIA.

JHeiHble HeOAHOPOAHbIe AnddepeHLMabHble YpaBHEHUS C NOCTOSHHLIMK KO3 M-
eHTamu. CTpyKTypa 06LLero pewwexHns. MeTtog Bapmaumm NpPon3BosIbHbIX NMOCTOAHHbIX. YpaBHe-
HWS CO CneuyanbHOM NPaBoi YacTbHo.
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AHHOTaUMs K paboyeli nporpaMme AUCUMNINHDI
«Bb1.5.12 ®dn3nka»

O6beM AMCUMNINHBI COCTaBNSET 7 3ayeTHbIX eAuHUL, BKItOYas TPYA0eMKOCTb MpoMe-
XKYTOUHOI aTTecTaLmu.

dopmMa 0TYETHOCTM — IK3AMEH.
Copep>kaHue ANCUUNNHBI

BBegeHne

MpeameT m3mkn. MecTo (PU3MKM B CUCTEME HayK. 3HaveHue (PU3MKK B U3ydYeHuMn o6LLe-
MPOECCMOHABHBIX 1 CreumabHbIX AucumnavH. ObLas CTpyKTypa 1 3aaum Kypca.

MeTofbl PU3NYeCKUX 1ccnefoBaHnin. PU3NYECKUIA NPaKTUKYM. STaNOHbl 4JIMHbI U Bpe-
MEHMW.

Pasgen 1. PUSNYHECKNME OCHOBblI MEXAHUKN

Tema 1. KuHemaTtuka maTepnasnibHOM TOUKMK

dur3nyeckme 0CHOBbI MEXaHUKW.

Cnocobbl onucaHus [LBWKEHWUSA. YpaBHeHUs [OBUXKEeHMS. KuHeMaTuyeckue ypaBHEHWS.
MyTb. MepemewteHne. CKOPOCTb. YCKopeHue. MpAMOSIMHEHOE U KPUBOJIMHENHOE ABWKEHWS.
TaHreHymanbHOE N HOPMaslbHOe YCKOPEHUS.

Tema 2. lnHaMnKa MaTepuasibHOM TOUKM

[vHamuyeckme xapakTepucTUKN MaTepuasibHOM ToYkM. Macca, cuna, umnysnsc. Hepum-
a/ibHble CUCTEMbI OTCYeTa W NepBblii 3aKOH HbtoTOHA. BTOpol 3akoH HblOTOHa. YpaBHeHMe
[BVDKEHUS MaTepuasibHOM TOYKW. TpeTuin 3aKoH HbtoTOHa. 3aKOH BCEMUPHOIO TAroTeHus. Cuna
TAXECTU 1 BeC. Cunbl TPEHUA W CONPOTUBNEHNA. YTNIPYrue CUibl.

Tema 3. MexaHVKa TBepAoro tena

[MocTynaTenbHoe ABuXeHne TBephoro tena. KnHemaTuka 1 gnHamuka noctynaTenbHoro
ABWKEHNs TBepaoro Tena. LieHTp macc. Y paBHeHWe ABMXeHUS LieHTpa Macc.

KuHematuka BpawaTenbHOro [ABVMXKEHUA TBEPAOro Tena. Yrnosas CKOPOCTb. YT/10BOe
yckopeHue. CBA3b MeXAY YrN0BbIMU U JINHERHBIMW CKOPOCTAMU 1 YCKOPEHUAMM,

[JnHamnka BpallaTensHOro ABMXKEHUA TBepaoro Tena. MoMeHT uHepumu Tena. Teopema
LLiTeriHepa. MOMEHT cu/ibl. MOMEHT MMNy/bca Tena OTHOCUTE/IbHO HEMOABMXKHOM OCK. Y paBHe-
HVe AMHaMWKW TBEPLOrO TeNa, BpallatoLLerocs BOKPYr HernoABWMXKHOM ocu. MnocKoe ABUKEHME
TBEpAOro Tena. MMpockKonsl.

Tema 4. PaboTa 1 aHeprus. 3aKoHbl COXpaHeHUs

PaboTa NOCTOAHHOM M NePeMEHHOI CUJbl, MOWHOCTb. KnHeTnyeckas sHeprus. KoHcepsa-
TUBHbIE CUSibl. [OTeHUManbHasa aHeprus. MonHas MexaHudeckas aHeprus. CBa3b MeXAy CUIoN
noss 1 NOTEHLMa/IbHON 3Heprueil.

KunHeTnuyeckas aHeprua TBepAoro Tena, ABWXKYLLEroca noctynaTtenbHO U Tena, Bpallaro-
LLerocst OTHOCUTE/IbHO HEMOABMXXHOW ocu. PaboTa BHELLHMX CU1 NPY BpaLleHUn TBEPAOro Tena.
KunHeTnyeckas aHeprus TBepLoro Tesa npwv naocKoM ABUMXEHUW.

3aKOHbl CoXpaHeHWs. 3aMKHYTas MexaHnyeckasa cucTema. 3aKOH COXpaHeHUs UMnynbea.
3aKOH COXpaHeHNst MOMeHTa MMMy bCa. 3aKOH COXPaHEeHUS NMOTHON MeXaHUYECKON SHepPrun.

Tema 5. HemHepumuaibHble CUCTeMbI OTCHeTa
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YpaBHeHUs OTHOCUTENbHOTO ABMXEHMS.. Cunbl MHepuuun. BpallatoLyecs HemHepuuanb-
Hble CUCTEMbl OTcyeTa. LieHTpobexHas cuna nHepummn u cuna Kopuonmca. MpuHUMN 3KBMBa-
NEHTHOCTM.

Tema 6. MexaHn4eckne KonebaHns

®u3nka KonebaHwii. MpocTeiume KonebaTeslbHble CUCTEMbI: MPYXWUHHbIA, MaTemaTuye-
CKUIA N (U3NYECKUIA MaSTHUKN.

CBobofHble KonebaHus. AuhepeHumnanbHoe ypaBHeHe CBOOOAHbIX He3aTyxatoLmx Ko-
nebaHWin N aHann3 ero pewleHuns. MapmoHnYeckne KonebaHus. CKOpoCTb U YCKOpeHue Koneba-
HWA.

MeTof BEKTOPHbIX AuarpaMmm. CnoXeHue rapMOHUYECKNX KonebaHWid.

"apMOHUYECKNIA 1 @HTrapMOHUYECKMNIA OCLMNNATOP. SHEPTUSA FAPMOHUYECKNX KOSleBaHWIA.

AndhdhepeHumanbHoe ypaBHeHNe CBOBOAHBIX 3aTyXatolmx KonebaHwin 1 aHain3 ero pe-
weHns. KoapurumneHT 3aTyxaHus. JTorapummnyecknii AeKPeMeHT KonebaHuii,

BbIHY>XA€eHHble KoniebaHus. AudhepeHumanibHOe ypaBHEHNE BbIHYX/AEHHbIX KONebaHuii v
aHasIn3 ero peLleHuns. Pe3oHaHc.

Tema 7. YNpyruve BO/IHbI

®usnka BOMH. PU3NYECKUIA CMbIC CNEKTPA/IbHOr0 pas3nodkeHnsi. KnHemaTyka BO/HOBbIX
npoueccoB. HopmasibHble MOJbI.

O6pasoBaHue ynpyrunx BosH. MpogonbHble 1 nonepeyHble BOMHbI. 10CKMe, chepryeckme
N UMNMHAPUYECKME BOJHbI. FapMOHMYECKME BOSHbI. Y paBHEHMe NAOCKON rapMOHNYeCKOl BOJI-
Hbl. BosiHOBOE ypaBHeHMe. CKOPOCTb BO/HbI. [I/1MHA BOMHLI. BonHOBOe uncho.

CsolicTBa BOMH. MHTepdepeHumns BonH. CTosume BOMHbI. [udpakums BOMH. AKYCTUYe-
CKUiA adhdpekT Jonnepa.

SHeprus ynpyrow BosiHbI. MOTOK 1 NIOTHOCTL MOTOKA 3HEPruy BO/HbI. BekTop YMoBa.

Tema 8. DneMeHTbl MEXaHWKUN XKULKOCT e

KnHemaTvka 1 gnHamMuka XXuaKocTen v razos. OnmcaHme ABMKEHWUSA XXULKOCTEA. JTuHum
N TPYOKM TOKa. YpaBHEHWE HEepaspbIBHOCTW. YpaBHEHWe BepHynnu. VicTeyeHne XULKOCTU 13
oTBepcTUA. BA3KOCTb. JTaMuMHapHOe U TypOyneHTHOe TeueHus. [BUMXKEHUe TeN B XXUAKOCTAX U
rasax. ®opmyna CToKca.

Tema 9. OCHOBbI PENATUBUCTCKON MeXaHMUKN

OCHOBbI PensiTUBACTCKOW MeXaHUKW. TpUHUMN OTHOCUTENbHOCTU B MexaHuke. OmnbIT
MaiikenbcoHa—Mopnu. MocTynatbl iiHWTENHA. MNpeobpaszoBaHus JlopeHua. OTHOCUTENBHOCTb
[JIMH 1 NPOMEXYTKOB BPEMEHU. IHTepBa MeXAy COObITUSMIN N ero NMHBAPUAHTHOCTb. PenaTn-
BUCTCKMIN 3aKOH CNIOXXEHWSI CKOPOCTENA.

PenaTMBUCTCKMIA MMNYNbC. PeNSTUBUCTCKOE YpaBHEHUE AMHAMUKW. PensiTUBUCTCKME Bbl-
PaXXEeHWS 471 KWHETUYECKOW M MONHOW 3Heprun. B3aumocBsA3b MaccChl Y 3HEPrumn. SHeprus no-
KOS VIHBapUaHTHOCTb BennumHbl EZ- pc?. YacTuua c Hynesoit Maccoii.

Pasgen 2. 3JIEKTPOCTATUKA

Tema 10. SneKTpocTaTU4ecKoe rnosie B BaKyyme

JNeKTPUYECTBO 1 MarHeTU3M. NEKTPOCTAaTUKA B BaKyyMe. DNEKTPUYECKMiA 3apas,. 3a-
KOH COXpaHeHWs 3/1eKTPUYECKOro 3apsAga. DneKTpocTaTuyeckoe nose. Hanps)KeHHOCTb 3/ek-
TPOCTaTUYeCKOro noss. MpuHUMN Cynepnosnummn 3neKTpocTaTuyeckux nonei. MoTok Hanps-
YXEHHOCTW 3/1eKTPOCTATMYECKOro nosid. Teopema [faycca 1 ee NMPUMEHeHWe K pacyeTy 3/1eKTpo-
CTaTUYeCKUX Monen.

— 34—
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Teopema O UUPKYNAUUN HanpsXXeHHOCTU 3NneKTpocTaTuyeckoro nond. NoteHyuan. lo-
TeHLUMan nona ToOYeYHOro 3apsaga U cucTeMbl 3apsaaoB. CBA3b HaNpsAXXeHHOCTU U NoTeHLMana no-
nsi. CUNoBbIE NIMHUKN N 3KBUMOTEHLMA/IbHbIE MOBEPXHOCTU. DNEKTPMUUECKNIA ANNOob. MNpoBOAH M-
KM B 3/1eKTPOCTaTUYECKOM Mose. DNeKTPOEMKOCTb. KOHAeHcaTopbl.

Tema 11. DneKTpoCcTaTUYeCcKOe Mosie B AU3NIEKTPUKE

AnekTpocTaTuUKa B BellecTBe. CBA3aHHble U CBOOOAHbIE 3apsabl. DNEKTPUYECKUIA an-
nosib BO BHeLUHeM nofe. Monapn3oBaHHOCTb. [M3NeKTprYeckas BOCMPUUMUYNBOCTb. HanpsykeH-
HOCTb W 3/1IEKTPUYECKOoe CMelleHne (MHAYKUWA) B AM3NEKTPUKe. [uManekTpuyeckas npoHuLae-
MoCTb. Teopema [faycca 4ns 3N1eKTPUYECKOro CMeLLeHns. Mone B AN3NEKTPUKE. SHeprusa anek-
TpU4Yeckoro nong. MNAoTHOCTL 3HePrnn 3N1eKTPUYECKOro Nons.

Paspen 3. 9JIEKTPOMAIHETU3M

Tema 12. MNMOCTOSAHHbI 3NEKTPUYECKNIA TOK

AnekTpuyecknii ToK. Cuna U NNOTHOCTb TOKa. YpaBHeHWe HenpepbiBHOCTU. CTOPOHHME
CUNbl. DNEKTPOABMXKYLLIAs cuna U Hanps»keHne. 3akoH Oma gns O4HOPOAHOI0 U HEeO4HOPOAHO-
ro y4yacTKOB Lienu (B MHTerpanbHom n guddepeHumnansHoin opmax). 3akoH OmMa Ans nosHon
uenu. Pa3eTBneHHble Lenu. Mpasuna Kunpxroga. 3akoH [xoyns—SleHua (B MHTerpasbHOM U
AnddepeHumanbHol opmax). PaboTa n MOWHOCTbL 3/1EKTPUYECKOr0 TOKa.

Tema 13. MarHuTHoe nose B BaKyyme

MarHmTocTaTuka B Bakyyme. MarHutHble B3aumogenctams. OnbiTbl IpcTega 1 Amnepa.
MarHuTtHoe none. VIHAYKUMUA MarHATHOro nond. MarHUTHOe nosie paBHOMEPHO [BUXKYLLIErocs
3apsga. MpuHLMn cynepnosuuum MarHUTHLIX NOMEN.

3akoH bro—Casapa—/lanniaca 1 ero npMMeHeHne K pacyeTy MarHMTHOro noss NpsMoro u
KpYroBoro TOKOB.

MarHuTHbIA NOTOK. Teopema Maycca 415 MHAYKLUMU MarHATHOMO MO,

Teopema 0 UMPKYNALMN MarHUTHOM MHAYKLUUWU 1 ee NMPUMEHEHME K pacyeTy MarHUTHbIX
nonei.

3akoH Amnepa. Cvna u MOMEHT CUJfl, AeNCTBYIOLWMX HA KOHTYP C TOKOM B MarHUTHOM Mo-
ne. MarHWUTHbI MOMEHT KOHTYpa C TOKOM.

PaboTa Ccu/1 MarHUTHOrO Mo Npy NepeMeLLeHn NPOBOLHNKA U KOHTYpa C TOKOM.

[BWKEHNe 3NeKTPUYECKUX 3aPAL0B B 3/1EKTPUYECKUX U MarHUTHbIX nonsax. Cuna JlopeH-
ua. ekt Xonna. YCcKopuTenu 3apsXkKeHHbIX YacTuLl,

Tema 14. MarHuTHoe noJsie B BELLECTBE

MarHuTocTaTyVka B BelecTBe. MarHUTHbIA MOMEHT aTtoma. ATOM B MarHUTHOM Nose.
HamarHnyeHHoCTb. Hanps»kKeHHOCTb M MHAYKUWSA MarHUTHOroO nons B MarHeTuke. Teopema O
UMPKYNALUN HaMpPsSXKeHHOCTU MarHUTHOro noss. Ava- , napa- u deppomarHetuku. Kpusas
HamarHu4mBaHus. ['uctepesuc.

Tema 15. SnekTpoMarHUTHas MHAYKLUNA

AnekTpomarHuTHas MHAYKUMsA. OnbiTbl Papaged. OCHOBHON 3aKOH 3/1EKTPOMarHUTHOM
nHayKunn. Mpasmno fleHua. Mpupoga anekTpoMarHuTHOW nHAyKuun. CamonHayKums. VHayK-
TUBHOCTb. 3AC caMONHAYKLMN. IHAYKTUBHOCTL COMeHoma. B3anmHasa nHAyKUMA. B3anMHas
WHOYKTUBHOCTb. JHEPIUA MarHUTHOIO MONA KOHTypa C TOKOM. QHeprus MarHUTHOro nons.
[MNOTHOCTL 3HEPrMM MArHUTHOIO MNONA.

Tema 16. DNeKTpoMarHUTHbIE KoebaHUs

ANeKTpnYECKnin KonebaTesbHbIi KOHTYP. CBOOOAHbLIE W BbIHY)KAEHHbIE 3NEKTPOMAarH1T-
Hble KonebaHns B KOHType. Pe3oHaHC. epeMeHHbIA 3N1EKTPUYECKUNIA TOK, aKTUBHOE U peaKTUB-
HOe COMpoTMB/eHNS Lenu. 3akoH OMa 4115 NepeMeHHOro ToKa.
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Tema 17. ¥YpaBHeHnA MaKkcBenna

MMpyHLMN OTHOCUTENLHOCTY B 3MeKTPOAMHaMUKE. BuxpeBoe 3nekTpuyeckoe none. Tok
CMeLLeHUns. YpaBHeHNs MakcBenna B UHTerpanbHon u auddhepeHumansHoi goopme. MaTepu-
a/bHble ypaBHeHus. CrcTeMa ypaBHeHM MakcBenia. 3neKTpoMarHUTHOE nore.

Tema 18. DneKTpoMarHUTHbIE BOJIHbI

Bo/fHOBOe ypaBHEHWME 3/1eKTPOMArHUTHOW BOJIHbI. YPaBHEHWE MIOCKOW 3N1eKTPOMarHuT-
HO BO/IHbI. CBOWCTBA 3M1IEKTPOMArHUTHbIX BOJIH. DNEeKTPOMarHMTHas NpMpoja CBeTa.

[MonyyeHne 3NeKTPOMarHUTHbIX BOMH. OnbIT Mepua. M3nyyeHne aunons. JasneHue anek-
TPOMarHWUTHbIX BOJH. MNOTHOCTb SHEPTUM 3M1IEKTPOMArHUTHON BOMHbI. BekTop MoiiHTMHra. VH-
TEHCMBHOCTb 3/IEKTPOMAarHUTHOM BO/HbI. LLIKana anekTpomMarHUTHbIX BOJH.

Pazgen 4. OMTUKA

Tema 19. 911eMeHTbI reOMeTPUYECKON ONTUKM

OCHOBHbIE 3aKOHbl FEOMETPUYECKOIN ONTUKN: 3aKOHbI OTPAXEHUS 1 NPEIOMIEHNS CBETa.
TOHKMe NMH3bI. ONTHYecKoe M306paxkeHWe. V306paxxeHne nNpegmMeToB C NMOMOLLbIO /IMH3. Oc-
HOBHble (DOTOMETPUYECKME BESINYNHBI.

Tema 20. IHTepepeHUMs cBeTa

BonHoBasa ontuka. MNpuHUMN cynepnosvumMmn BOJSIH. YCNOBUA BO3HUKHOBEHUS MHTepge-
peHuun ceeta. VIHTepdepeHL st KOrepeHTHbIX BOMIH. ONTUYeckas pasHOCTb Xoaa. BpemeHHas v
MPOCTPaHCTBEHHAA KOrepeHTHOCTb. Y C10BMSA MaKCMMYMOB M MUHUMYMOB MHTepgepeHuUnn cae-
Ta.

Cnocobbl HabntoaeHus nHTepdepeHunn ceeta. OnbIT KOHra. MHTepdepeHUmns B TOHKNX
nneHKax. onocbl paBHOrO0 HakNoOHa 1 paBHOM ToNWMHbI. Konbua HbtoToHa. MNpuMeHeHns nH-
TepdepeHUMM CBeTa: MPOCBET/IEHNE OMTUKKN, WHTEP(epOMETPbl, NHTEP(EPEHLMOHHbIN MUKPO-
cKon.

Tema 21. Anhpakuns ceeta

MpuHumn MoireHca—®peHens. Qudpakuns dperHens. Metog 30H PpeHens. Audpakums
®peHens Ha Kpyr/iioMm 0TBEPCTUM W HENPO3PaYHOM [MCKE.

Ondpakumsa dpayHrodepa Ha wenn. AudpakumMoHHas peLleTka. YTnoBas avcrnepcus u
paspeLuatoLias cnocobHOCTb ANGPAKLMOHHON pelleTKn. [AugpakuroHHasa pelueTKa Kak Crek-
TpasibHbIN Nprbop. MpuHLMN ronorpapun.

Tema 22. Nongapusauna ceeta

EcTecTBeHHbIN 1 NONAPU30BaHHbIV CBET. MonsapunsaTopbl 1 aHanm3aTopsl. [JBoiHoe nyye-
npenomnaeHve. MNpuama Hukonda. 3akoH Mantoca. Mongpusaums npu OTPaXKeHUU U npeome-
HUK. 3aKoH bprocTepa.

ONTNYecKn aKTUBHbIE BelLlecTBa. BpalleHre naocKocTy nongapusawmm.

JNeMeHTbl Dypbe-0nTUKN.

Pasgen 5. KBAHTOBAA ®UN3INKA

Tema 23. KBaHTOBaA Teopusa 3/1eKTPOMarHUTHOIo N3ny4yeHns

KeaHTOBas (msunka. Buapl nanydyeHus. TennoBoe nsyveHne. XapakTepucTtuKy TemnIoBo-
ro n3nyyeHus. 3akoH Kmpxroga. 3akoH CtethaHa—bosbLMaHa. 3akoHbl BuHa. AGCOMOTHO Yep-
Hoe Teno. dopmyna Penesi—[KnHca U «ynbTpaduoneToBas Katactpoa». mnotesa lMnaHKa.
KBaHTOBOe 06bACHEHWNE 3aKOHOB TEMI0BOI0 M3/yYeHns. POoToI(eKT. YpaBHeHNe DMHLITERHA
Aana otoaghekta. POTOHBI. Mnynbe oToHa. [asneHme ceeta. ekt KomnTtoHa. Kopnyc-
KY/NISAPHO-BO/IHOBOW flya/n3m 3/1eKTPOMarHUTHOIO U3NTyYeHWS.
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Tema 24. OCHOBbI KBaHTOBOW MeXaHUKW

'vnoTesa ge bpoins. 9kcnepumeHTanbHOe NOATBEPXKAEHME rMNoTe3bl ae bpoins. MpuH-
LmMn HeonpeaeneHHOCTK MeiizeH6epra. Andpakumns 3NeKTPOHOB.

OnucaHne COCTOSHUA YacTULbl B KBAaHTOBOMN (hM3MKe: NCU-PYHKLMA 1 ee (U3NYECKINIA
cMbicn. KBaHTOBble coCcTOAHUA. [MpuHUMN cynepnosnuyn. KBaHTOBbIE YpaBHEHUS OBUXKEHWUA.
OnepaTopb! (M3NYECKMX BENNYMH. Y paBHeHne LLipeanHrepa. CTauoHapHble COCTOSHUS.

MprMepbl NpUMeHeHNs ypaBHeHNA LLpeanHrepa. Yactuua B 04AHOMEPHOM NOTEeHUMaIbHOW
Ame. KBaHTOBaHMe 3Heprun. MapMOHMYECKUIA OCLUMNNISTOP B KBAHTOBOM MexaHuke. MNpoxoxae-
HMe YacTuLbl Yepe3 OAHOMEPHbIN MOTEHUMaNbHbLIN 6apbep, TYHHENbHbIA 3dhekT. Kopnycky-
NIIPHO-BO/HOBOW fyann3m B MUKPOMMPE.

Pasgen 6. CTPOEHUE N ®U3NYECKUE CBOWCTBA BELLECTBA

Tema 25. Pu3nkKa atoma

OnbITbl Pe3eptopaa v nnaHeTapHas Mofeslb aToMa. 3aKOHOMEPHOCTU B CMEKTPe M3ny4ye-
HWS aToma Bogopoga. INocTynatel bopa 1 afnemeHTapHas 60poBCKas Teopus aToMa BOLOPOSaA.

KBaHTOBO-MexaHU4Yeckass MOAenb artoma Bofopofa (pesynbTaTbl PelleHns ypaBHEeHWA
LLpeanHrepa). KBaHTOBble uncna. BbipoxKaeHve ypoBHen. KpaTHOCTb BbIpoXaeHWUs. CYMBO/IbI
COCTOSIHMIA. DHEPre TUYECKNIA CNeKTP aToMOB. [NpaBmna oTbopa.

MarHeTnaM MUKpoYacTuL,. MarHUTHbIN MOMEHT atoma. OnbIT LLUTepHa n Mepnaxa. CnuH
3N1eKTPOHA. ATOM B MarHUTHOM rnosie. dPdekT 3eemaHa.

PacripefieneHne 3M1eKTPOHOB MO 3HEPreTUYECKUM YpPOBHAM B atome. [MpuHumn Maynu.
O6onoyka 1 nogobonoyka. Mepnognyeckas cMcTema XMMMUUYECKNX 3/1EMEHTOB.

XapaKTepuCcTUYECKOe PEHTIeHOBCKOE U3yyeHne. PEHTreHOBCKME CNeKTpbl. 3aKoH Mo3nu.

[lByxaTOMHas MO/IeKynia U CXeMa ee 3HepreTUYeCKMX YPOBHEN. DHePreTUYeCKUiA CnekTp
Moneky/. Mpupoga xumMmnyeckoii cessu. KomorHaLMoHHOe paccenBaHue CBeTa.

Tema 26. PusnkKa agpa

ATOMHOE A4p0, Ero cocTaB U XapakTepucTuku. 3otonbl. HaepHble cuibl. Macca 1 3Hep-
rms cBA3mn Agpa. PagnoakTMBHOCTL, 3aKOH PafM0aKTUBHOIO pacnaga. Anba- 1 6eTa- pacnagbl,
y-u3nyyeHvie. FAnepHble peakumn. dneMeHTapHble YacTulbl. Buabl pyHAaMeHTaIbHbIX B3aMMO-
AeNcTBMA. Knaccugumkaums anemeHTapHbIX 4acTul. YacTuupl M aHThyacTmubl. Keapku.

Tema 27. MoneKynsapHO-KMHETUYECKasa TeOPUA rasos

CTaTucTuyeckaa msnka n TepmognHammka. Makpockonuyeckas cuctema. CtatucTu-
YECKMI 1 TePMOAMHAMMWYECKUIA MeTOAbl uccnefoBaHns. OCHOBHOE YypaBHEHUE MOJEKY/SPHO-
KWUHETNYECKON Teopun. CpefHss SHePrus Monekynbl. PU3NYECKMIA CMbIC/T NOHATUA TeMMepaTy-
pbl. 3aKOH PaBHOMEPHOIO pacnpeseneHns 3Heprum no cTeneHsaM cBobopbl. TennoemMmKocTb uae-
a/lbHOr o rasa. YpasHeHune KnaneipoHa—MeHpeneesa. M3onpouecco! B MaealbHOM rase.

Knaccuueckvne v KBaHTOBas cCTaTUCTUKWA. PacnpegeneHne Makceenna. CpegHsas, cpes-
HekBagpaTuyHas 1 Hanbosnee BEPOATHAsA CKOPOCTU MOJEKYN. PacnpefeneHne MOeKy/ BO BHELU-
HeM MoTeHUManbHOM none. bapometpuyeckas opmyna. PacnpegeneHne bonblmaHa. KBaHTO-
Bble CTaTUCTMKM Bo3e—3OlHLWTeliHa 1 PepMu—[mpaka.

KnHeTuueckne seneHus. Auddysmns. 3akoH Puka. TennonpoBOAHOCTb. 3aKOH Pypbe,
BHyTpeHHee TpeHune. 3akKoH HbHOTOHa.

CucTeMmbl 3apA>KeHHbIX YacTuL. KOHAEHCUPOBAHHOE COCTOSHME.

Tema 28. OCHOBbI TEPMOAVNHAMUKMN
TepmogvHamuka. Tpy Havyana TepmMoguHaMuKK. TepMoAMHaMUYecKue yHKLMM COCTOS-
HUSA. BHYTPeHHSAS 3Heprus, KOnMyecTBO TENIOThbl U paboTa B TEPMOAVHAMYKE.
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[MepBoe Hayano TepMOAVHAMUKA U €ro NpUMeHeHue K U3onpoLeccam B naeaibHOM rase.
YpaBHeHne Maliepa. Y paBHeHue MyaccoHa.

BTopoe Hayano TepmoguHamuku. ObpaTMble U HEObpaTHMbIe NPOLECCHl. HTponus. 3a-
KOH BO3pacTaHus 3HTPonMu. Makpo- 1 MUKPOCOCTOAHNSA. CTaTUCTUYECKNIA CMbIC/T MOHATUS 3H-
Tponuu. Mopagok n 6ecnopsfok B NpUPoe.

Linkn KapHo. Tennosble mawwnHbl 1 nx K.

TpeTbe Ha4yau10 TEPMOANHAMUKNA.

PeanbHble rasbl. YpaBHeHne BaH-aep-Baansca. da3oBble paBHOBECUS 1 (Da30Bble Npespa-
LeHNst, DNeMeHTbl HepaBHOBECHON TEePMOANHAMUKM.

Tema 29. DnemMeHTbI ()M3MKU TBEPLOro Tena

CucTeMbl 3aps>KeHHbIX YacTul. KoHAeHCMpoBaHHOe COCTOsHME. Kpuctannbl. ®Pusmye-
CKME TUMNbl KPUCTA/ININYECKMX PELLETOK. TeNnoBble CBOMNCTBA TBEPAbIX TeN. TENN0EeMKOCTb Kpu-
CTa/I/IOB M €ee 3aBUCMMOCTb OT TemnepaTypbl. 3akoH [tofioHra v Mtn. ToHATUEe O KBaHTOBbIX
TEopuaX TEMNOEMKOCTM KPUCTaNN0B DiHLLTENHA 1 [ebas.

OCHOBbI 30HHO Teopun TBepAbIX Ten. PacnpegeneHne ®epmn—/mpaka n aHepreTnyeckme
30HbI B KpUCTannax. dNeKTPOHbI B KpucTannax. MpoBogHNKK, NOMYNPOBOAHNKN N ANINEKTPUKN.




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHOTaUMA K paboyer nporpamme AUCLMUNINHDI
«b1.5.13.1 O6Lan n HeopraHM4ecKas XMMNA»

O6beM ANCLMM/INHBI COCTABNSET 4 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NpoMe-
XKYTOUHOI aTTecTaLmu.

dopmMa 0TYETHOCTM — IK3AMEH.
Copep>kaHue ANCUUNNHBI

Pasgen 1. Xumna n nepuogpnyeckasn cuctema a/1eMeHToB

Tema 1. OCHOBHbIe 3aKOHbI M MOHATUSA XUMUK

OT/numnTENbHbIE 0OCOBEHHOCTU M3ydeHns Xumnn B BY 3e. HeobxoammMoCTb TBOPYECKOroO OT-
HOLLIEHNA K MO3HaHMI0. MecTo XuMun B pAafy HayK O NpUpoAe, ee CBA3b C ApyruMmn Haykamu. Co-
BPeMeHHas KapTuHa Mupa. PasBuTune «norpaHuyHbIX» HayK. MpumMepbl JOCTUXKEHUIA XUMUK B M0-
cnefHve rogbl B Poccun. OCHOBHbIE XMMNYECKME MOHATUA N 3aKOHbI: 3aKOH COXPaHeHs Macchl,
3aKOH MOCTOAAHCTBA COCTaBa, 3aKOH KPaTHbIX OTHOLUEHWi, 3aKOH 06bEMHbIX OTHOLLEHWUIA, 3aKOH
ABOragpo, 3aKoH 3KBVBaJIEHTOB.

Tema 2. DNeKTpPoOHHOE CTPOEHME aToMa

MpefAcTaBneHns 0 CTPOEHUM BeLLecTBa A1 NOHVMaHWS OKPY)XKaloLLero mvpa u siBfieHui
npupoabl. KBaHTOBO-MexaHM4YecKas MOAe/b CTPOeHMs atoma. M130Tonbl, 1306apbl, M30TOHbI. Mo-
penb Pesepthopaa v ee HegocTaTku. Moctynatbl bopa. Hegoctatkm Teopumn Bopa. [1BOACTBEHHaS
npupoda anekTpoHa. Moctynat Oe-bpoiind. MpuHuumn HeonpeaeneHHocT [MeiiseH6epra. Onek-
TPOHHas 060/104Ka aToMa. KBaHTOBbIe YMC/a U UX PU3NYECKUIA CMbICT. DHEPTeTUYECKNE COCTOAHMA
aNeKTpoHa B atome. MpuHumn Maynu. Mpasuno XyHaa. MpaBuno HameHbLUein sHeprmn (Npaswuno
KneukoBCKoro).

Tema 3. Nepuognyeckas cuctema anemeHToB .. MeHaeneesa 1 ee 3HayeHue

Mepuogmnyeckas cuctema .. MeHaeneesa v U3MEHEHME CBONCTB 3/1IEMEHTOB N NX COEANHE-
HWIA. S-, p-, d-, - 3NeMeHTbI - 0CO6EHHOCTI 31IEKTPOHHOIO CTPOEHNS UX aTOMOB. OKUCIUTENBbHO-
BOCCTaHOBWTE/IbHbIE CBOCTBA 3/1EMEHTOB. PafinyCbl aTOMOB (MOHOB), 3HEPrvs OHU3aLMK, 3HEPTUS
CPOZCTBA K 3M1EKTPOHY, 3NEKTPOOTPULATENBLHOCTD. 3MEHEHWe 3TUX BENIMYMH NO Nnepuogam 1 rpyn-
nam.

Pasgen 2. PeakLMOHHasA CNOCOGHOCTb BELLLECTB

Tema 1. Xrmmnyeckas cBA3b

KoBaneHTHas cBsA3b. Teopus Jlbtouca- JloHaoHa. CBOMCTBA KOBAJIEHTHOM CBA3W: Hanpas/ieH-
HOCTb WM HacbILLaemMocCTb. [onapHas KoBasileHTHas CBA3b. [JOHOPHO- akLenTopHasd cBA3b. /OoHHas
CBA3b.

XapakTepucTKa KOBaJIeHTHOM CBA3W: [/IMHA, MPOYHOCTb, Ba/IEHTHbIE YI/ibl. JnHa 1 aHep-
rMA OAVHAPHbIX N KPaTHbIX CBA3EN. o-, P - CBA3WN. D((PEeKTUBHbIE 3apsfbl aTOMOB B MOJEKY/axX.
ANEKTPUYECKUIA MOMEHT Amnosis. OCHOBHBbIE MOMOXKEHUS METOA Ba/IEHTHbLIX CBSA3EN.

PaccMOTpeHve CXeM NepekpbIBaHNSA aTOMHbIX OpbuTasieli Npu 06pa3oBaHmm CBsA3el B MONEKY-
nax. Fbpunan3aLms BOMHOBLIX (YHKLWIA (Sp-, Sp-, SP° - rM6pUAN3aLms).

Tema 2. Tvinbl B3aMMOLENCTBUS MOIEKY/

OCHOBHbIe TWMbl B3aMMOAEMCTBMA MOIeKY/1. Cusibl MEXMOSEKY/ISPHOTO 1 BHYTPUMOEKY/ISP-
HOro B3aMmopelicTems. BogopoaHas CcBsA3b. BnvsiHWe BOAOPOAHONM CBSI3WM Ha CBOWMCTBA BELLECTB.
[lOHOPHO-aKLEeNTOPHOe B3aMMOZENCTBME MONEKY/. DeKTpUUecKas npupoga Cuin MeXMOSEKYsp-
HOro B3amMmopencTemns. OCO6EHHOCTN CTPOEHUS BELLECTB B Fa3000pa3HOM, XMAKOM 1 TBEPAOM CO-
CTOSHMW.
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Paspen 3. XumMnyeckas TepMoAMHaMmKa N KNHETUKA

Tema 1. SHepreTka XMMUYECKKX NPOLLECCoB

BHYTpeHHASA 3Heprus v sHTa/IbNUA. TepMOXUMUYECKME 3aKOHbI U YpaBHEHWS. SHTasbnus 06-
pa30BaHNA XMMUYECKMX COEAMHEHNIA. DHepreTnyeckune athgeKTbl Npu (ha3oBbIxX nepexodax. Tepmo-
XVMUYECKME PacUeTbl. DHTPOMUA 1 ee U3MEHEHMSA NPU XMMUYECKMX NMPOLIeccax U (PasoBbIX Mepexo-
fax. JHeprusa M'moo6ea 1 ee N3MEHEHME MPU XMMUYECKMX NpoLeccax. Y CloBus camornpon3BosibHOMo
MPOTEKAHNSA XMMUYECKMNX PeaKLiA.

Tema 2. CKOpoCTb peakLmmn 1 MeTo/bl ee perynnpoBaHma

MpegMeT XMMUYECKON KUHETUKM 1 ee 3HayeHne. OCHOBHbIe MOHATUSA: CUCTEMA, KOMMOHEHT,
(basa, roOMO- 1 reTeporeHHble peakumm. CKOPOCTb TOMOMEHHbLIX M FETePOreHHbIX XMMUYECKMX peak-
LuiA. PaKTopbI, BAMSIOLLME HA CKOPOCTb XMMUYECKOIA peakLymn: Npupoga pearvpyroLmx BeLLeCTB 1
pacTBopuUTenn, KOHLEHTpauUus, TemnepaTypa, Hainmume B CUCTEME KaTaiM3aTopoB. Teopus akTuB-
HbIX CTONKHOBEHWIA. JHEPrusi akTmeaumn. YpasHeHve AppeHuyca. MoneKynspHOCTb U NOpsgoK
peakummn. Pusnyeckre MeTobl YCKOPEHMS XUMUYECKMX PeakLiA.

Tema 3. XrMnyecKoe paBHOBeCHe

ObpaTtmble peakummn. MoaBUXHOE XMMUYECKOEe paBHOBECKE. XapaKTepucTMKa XMMNYECKOro
paBHOBecus. KOHCTaHTa paBHOBECUSI M ee CBA3b C TEPMOAMHAMMYECKUMU (YHKUMAMUA. TTpUHUMN
Ie-LLlaTenbe. XuMmnyeckoe paBHOBECUE B TOMOIeHHbIX 1 FeTEPOreHHbIX CUCTEMaXx.

Pa3gen 4. XvMn4yeckme CUCTeMbI

Tema 1. lncnepcHble CUCTEMbI

OcHoBHble NoHATUA. Knaccugmkaumsa AMCrepcHbIX c1ucTeM (Mo AUCNEepPCHOCTK, MO arperar-
HOMY COCTOSIHWIO). Y CTOMYMBOCTb ANCMEPCHBIX CUCTEM. Bubl MOBEPXHOCTHbIX ABIEHWIA (COpouus,
azicopbuus, fnecopbums, agresms, Koarynsaums).

Tema 2. PacTBopbl

MexaHn3M npoLecca pacTBopeHus. Tensosble apheKTbl Npeobpa3oBaHMA PacTBOpPOB. HeHa-
CbILLIEHHbIe, HaCbILLIEHHbIE 1 NepeHacbIweHHble PacTBOPbI. PaCTBOPUMOCTL Pas3/INYHbIX BELLECTB B
BoZe. BblpaeHne KOMYeCTBEHHOIO cocTaBa pacTBopoB. OCOOGEHHOCTW BOAbl Kak pacTBOPUTESIS.
YKecTKOCTb BOAbI 1 Crocobbl ee ycTpaHeHMs. OxpaHa BOAHOr0 6acceliHa.

Pa36aBneHHble pacTBOPbI HE3NEKTPOIMTOB U UX CBOMCTBA (OCMOC, OCMOTUYECKOe [iaB/eHue,
[iaB/IeHMEe HaCbILLEHHOTO Napa, 3aKoH Payns 1 CneAcTBue U3 Hero). SNeKTposIMTUYECKas AMccoLma-
LMA 1 ee NPUYnHLI. PacTBOPbI 3/1EKTPOIMTOB U UX CBOMCTBA. TUMbl 3N1eKTPONTOB. CTeneHb 3/1ekK-
TPOMUTUYECKOI AnccoLmaLum.

[Aviccoupaums Bogbl. VIoHHOe npousseseHne BoAbl. BogopoaHbIin nokasarens. Mmaponms co-
neid. CTyneHYaTbli 1 COBMECTHbIN rnaponmns. IHaMKaTopb.

Tema 3. KNCNOTHO-OCHOBHbIE 11 OKVUC/TUTENIbHO-BOCCTaHOBUTESIbHbIE CBONCTBA BELLECTB

MoHATMEe 06 oKMcMTeNbHOM umcne. OKMCeHWe U BOCCTaHOB/eHWe. BoccTtaHoBUTENb 1
oKMcnTeNb. MeTofbl COCTaBNEHNA OKMUC/UTENbHO-BOCCTAHOBUTE/IbHBIX Peakuuin: MeTog, nonype-
aKUMiA N MeTof, 3MeKTPOHHOro GanaHca. DKBMBAIEHTHaA Macca OKUC/UTENS U BOCCTaHOBUTENS.
Knaccugmkaums oKMcImTesIbHO-BOCCTaHOBUTEbHBLIX PeaKLIWiA.

Tema 4. INeKTPOXMMYECKNe CUCTEMDI

[MoHATNA 06 3NEKTPOAHBLIX MOTeHUMaNaxX. dNeKTPOABMKYLLAA cuna U ee namepeHue. CtaH-
[ApPTHbIN BOAOPOAHBIA 3/1EKTPO/, ero YCTPOMCTBO 1 NPUMEHEHNE, LIKana CTaHAAPTHbLIX 3MEKTPOs-
HbIX NOTEHUMaOB. YpaBHeHVe HepHcTa. MNoTeHUanbl METI/TIMYECKUX, Ta30BbIX N OKUC/TNTE/TbHO-
BOCCTaHOBUTE/IbHbIX 3/1EKTPOAOB.
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a/bBaHNYECKME 3MEMEHTbI, 3MEKTPOABIKYLLAA CUMa, HanpsKeHWe M eMKOCTb 3/1eMEHTOB.
TONNMBHbIE 3EMEHTbI. AKKYMY/ISTOPbI Pa3HbIX TUMOB. VX YCTPOIACTBO M NPUMEHEHVE B NMPOMbILL-
NEHHOCTW.

AnekTponms. MocnenoBaTeNbHOCTb AMEKTPOAHBIX MPOLECCOoB. 3akoH dapaaes. Bbixod no To-
Ky. DNeKTPOn3 ¢ PacTBOPUMBIM 1 HEPACTBOPKMbIM aHOA0M. MpaKTUUecKoe NPUMEHEHVE ANIEKTPO-
Nn3a: NoMyYeHe N pauHMPOBaHME META/IOB, MOMyYeHe BOAOPO/A, KNC/OPOAaA U APYriX BELLECTB,
ra/lbBaHOCTErUs U ra/ibBaHOMacTVKA.

Pa3spgen 5. Katanusatopbl 1 KaTa/IMTUYECKME CUCTEMBI

Tema 1. OCHOBHbIe MOHATUA U 3/1EMEHTbI TEOPUM KaTannsa

OCHOBHbIe MOHATUSA: KaTa/in3, aBTOKaTa/In3, KaTa/IMTUYECKNe CUCTEMbI, MPOMOTOPbI (ak-
TMBATOPbI), KaTA/IMTUYECKUE AAbl, UHTMOUTOPbI. DNEMEHTbI TEOPUM KaTasin3a: MexaHu3m roMo-
reHHOro 1 reTeporeHHOro Karaamsa.

Pa3gen 6. HeopraHuyeckas xmmus

Tema 1. O6Lan xapakTepucTKa U CBOMCTBA HEOPTraHWYECKMUX COEAMHEHWUI XUMUYECKMNX
3/1EMEHTOB

s-9nemeHTbl | 1 1l rpynn nepuoanyeckoi cuctembl anemeHToB . . MeHgeneesa. O6Luas
XapaKTepucTuka. HaxoxaeHne B npupoge v nonyyeHune. XMMUYECKMe CBOMCTBA. XKEeCTKOCTb
BOZbI.

p-AnemeHTsl I 1 1V rpynn nepuoanMyeckoin cuctembl anemeHtoB [. V. MeHaeneesa.
O6Lan xapakTepucTmka. MonyyeHne antoMmHUA U 60pa. BaKHeNLLMe XMMMUYECKIEe CBOMCTBA.
AM(OTEPHOCTb aJIIOMUHWS 1 €r0 COEAUHEHUI, X NPUMEHEHNE.

Xvmusa coefuHeHui yrnepoga. O6LLas XxapakTepucTnkKa Ux CBOWCTB. BaHelLmne coefu-
HEHWA N OCHOBHbIE XMMUYecKne cBoiicTBa. O6/1aCTV MPUMEHEHUS 3/IEMEHTOB M UX COeLUHE-
HUIA.

p-3AnemeHThbl V — VII rpynn neproanyeckoin cuctemol anemeHTos . V. MeHaeneesa.

O6Las XapakTepucTKa U BaXKHelLMe CBOMCTBA 3/IEMEHTOB U UX COeAMHeHWiA. Monyye-
HVe 1 CBOMCTBA a30THbIX 1 (DOCHOPHBIX YA0OPEHWIA.

AnemeHTbI MOArpynnbl Knucnopoga. Obulad xapakTtepuctuka. HaxoxzaeHve B npupoge v
nosyyeHve. BaxxHenLLne XMMMYecKmne CBOMCTBa 1 coenHeHUS. MprMeHeHMe.

[anoreHbl 1 Bogopos. O6Lias xapakTepucTvKa. HaxoxzeHve B MpUpoAe U MosyyeHue,
NpYMeHeHne. Ponb BOAOPOLA U rasioreHoB B NpUpoae. KONOrMYecKmne acnekThbl.

d-3nemeHTbl NePUOAMYECKON cucTeMbl 3neMeHToB [. . MeHaeneeBa. XvMus 31eMEHTOB
NOArpynnbl Mean M uMHKa. O6Las XapaKTepucTrKa, NoslydyeHne U CBOMCTBA. DNieMeHTbl MoA-
rpynnsl xpoma. ObLas xapakTepucTmka cBoincTe. O6nactu npumeHeHns. OKcuabl, TMAPOKCH-
[bl, KNCNOTbI X CONMY XPOMa. XpPOMaThbl U AUXPOMATHI.

AnemeHTbl MOArpynnbl >xenesa. B3aMmogeincTere MeTanfioB C MPOCTbIMA U CNIOXHBIMU
BewectBamu. OKMC/IMTENbHO-BOCCTAHOBUTENbHbIE CBOMCTBa ruapokcngos Me(ll) n Me(lll).
BaxxHeriwme conn. O6nacTvi NpUMEHEHNS.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.5.13.2 OpraHnyeckas Xmmmsa»

O6beM AMCUMNINHBI COCTaBNSET 5 3ayeTHbIX eAuHUL, BKItOYas TPYA0eMKOCTb MpoMe-
XKYTOYHOI aTTecTauun.

dopmMa 0TYETHOCTM — IK3AMEH.
Copep>kaHue ANCUUNNHBI

Tema 1. OpraHunyeckas XMMus Kak Hayka

3agaun, cTosmMe nepes opraHUYeckorm xumMueid. OTINYUTENIbHbIE OCOOEHHOCTW OpraHu-
4eCKoi Xummnmn. MecTo e€ B pAay ApYrux HayK O Npupose, eé cBA3b C ApYrMMm HayKaMu. Teopus
CTpoeHus opraHuyecknx sewects A.M. byTnepoBa. Knaccumkaums opraHMyecKnx CoefuHe-
HWIA. Vi3omMepunsi opraHMyecKnx coefiMHeHni. Knaccugukaums n MexaHu3mbl OpraHUYecKmx pe-
aKuuiA. [OCTVKEHWS OpraHNYeckKom XMMMUM B HACTOSALLLEe BPEMSI.

Tema 2. ALUMKNINYECKME YTIEBOAOPOAbI

AnkaHbl. CTpoeHue, nsomepus. HomeHknatypa. Monyyexne, ranyeckme n XMMUYECKNE
CBOICTBa, MpMeHeHVe. MexaHn3M peakLuii paanKaibHOro 3aMeLLeHus.

AnKeHbl. OnpefeneHne 1 Npupoaa ABOWHOW CBA3M 3TUNEHOBLIX YrneBoAopoaoB. Mexa-
HWU3M peakLMn 3N1eKTPOUIbHOIO NpucoeanHeHmns. CylHOCTb npaBmA 3aiuesa U MapKOBHMKO-
Ba. lMonyyeHwne, CBOMCTBA U NPUMEHEHME 3TUNEHOBbIX YTNEBOAOPOOB.

AnkaameHbl. TloHATHE 0 Me3oMepHOM adiekTe. MMonyyeHne no crnocobam JSlebeaesa u
daBopckoro. XvMU4Yeckmne CBOWCTBa YrneBOAOPOA0B C COMPSHKEHHLIMU ABOMHbLIMMW CBS3SIMW.
MoHATME 0 KayyyKax U NoAnmMepax.

AnKvHbl. CTpoeHMe TPOHOW cBA3N. HoMeHKNaTypa, nonyyeHne, GnnYeckmne n Xxmmmnye-
CKMe CBOWCTBA, NCMO/b30BaHMe B HAPOAHOM X0351ACTBe. NpaBnno dnbTeKoBa.

Tema 3. ManoreHyrnesofopoabl

AnvaTyeckne ranoreHyr/neBoA0poabl: NpefesibHble, HenpenesibHble, NOMUMPON3BOL-
Hble. OCOGEHHOCTW CTPOEHUS, NOMYYEHNE, XMMUYECKNE CBOCTBA, NPUMEHEHWE B NMPOMbILLIEH-
HOCTH.

Tema 4. AUMKNNYECKMe KUCNOPOACOAEePKaLLME COeANHEHNS

CnupTbl. Knaccumkaumsa, HOMeHKNaTypa, MosiydeHue, CBOMCTBA, MpuvMeHeHue. Mexa-
HM3M peakLyn 3aMeLLLEHNA N SNNMUHNPOBaHNS.

Anbfiernapl U KeToHbl. CTpoeHMe KapboHWIbHOW FPyMMbl, PeakUMOHHbIE LEHTPbI, XapakK-
TepHble peakLMm No HUM: HYKNeohuIbHOE NPUCOEANHEHNE, 3aMeLLiEHME KapOOHWIBbHOIO K1CNo-
pofa, NOABMXHOCTb O-BOLOPOAHOI0 aToMa, OKMC/IEHNE U MOMMepU3aLus.

KapboHoBble KMcNoTbl. CTpoeHne KapboKCUIbHOW pymnnbl, PeakLMOHHbIE LEEHTPbI: OTPbIB
NPOTOHa (MPOSIBNEHME KUCNOTHbIX CBOMCTB), HYKNeo(hnIbHOE 3aMeLleHne ruapokcnna (obpaso-
BaHMe NPOM3BOAHbIX KApOOHOBBIX KWCMOT), NOABVXHOCTL O- BOAOPOAHOI0O aToMa, peakummn ae-
KapboKcnnnMpoBaHus.

Mpon3BoaHble KAPOOHOBBIX KMUCOT: CMOXHbIE 3(Mpbl, aHIMAPWABI, aMUbl U 3aMeLLEHHbIE
amufbl, ranoreHaHrnapuabl, HATpWNbI. MonyyeHmne, CBOMCTBA, NPUMEHEHNE.

Tema 5. ApomaTnyeckue yrnesonopoabl

ApeHbl psaga 6eH3ona. CTpoeHve 6eH3ona. Visomepus, HOMeHKNaTypa, nonyyeHve, gpusn-
YECKME U XMMMYECKIME CBOMCTBA. MexaHm13M peakunin 3neKTpounIbHOMO 3aMeLLIEHUS: TanoreHun-
pOBaHWA, HATPOBaHWA, CyNb(MpoBaHKA. MpaBuia opreHTaumMm B 6eH30/IbHOM KOfibLe, OpUeH-
TaHTbl MEPBOro, BTOPOro pofa, MPOMEXYTOUYHOI0 AeNCTBUS.
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Tema 6. ApomaTuyeckune KUCNOpPoAcoaep KaLLie coeMHEHNSA

@eHOoMbl U XMHOHbI. HOMEHKnaTypa, MosyyeHuMe U CBOWCTBA (heHon0B. OCOOGEHHOCTM
CBOWCTB XMHOHOB. MNp1UMeHeHNe B MPOMbILLIEHHOCTHU.

ApomaTtunyeckne anbaernibl U KeToHbl. HoMeHKnatypa, nonyyeHne u cBoicTea. MNprme-
HeHve B MPOMbILLIEHHOCTH.

Apomatnyeckne KapboHOBbIE KUCNOTbI: CTPOEHWE, HOMEHKIaTypa, NoyyYeHne, CBOMCTBA U
NMPUMEHEHME.

Tema 7. A3oTcoaepkalime coenHeHNs

Anvgatnyeckme HUTpocoeanHeHUs. OCOBEHHOCTM CTPOeHUs HUTporpynmnbl. OTanyne
HUTPOCOEAUHEHWNIA OT 3(PMPOB a30TUCTOM KMCOTbl. HOMeHKnatypa, nonyveHne, XMMUYecKue
CBOWCTBaA: TayTOMepMs 1 00pa3oBaHue COJMeid, KayeCTBEHHble peakuuy ¢ a30TUCTOW KUCOTOR,
rasoreHNpoBaHne, BOCCTaHOB/IEHWNe, KOHAEeHCaUNa C anberniamu.

ApomaTnyeckne HUTPOCOeLVHeHUs. B3aMMHOe BAWSHWE HUTPOrpynnbl U GeH30/1bHOro
Konbua. MonyyeHne coefvHEHWIA C HUTPOIrPYNMON B KoJbLe M B 6OKOBOW Lenn. OCo6eHHOCTH
XUMUYECKUX CBOMCTB apOMaTUYeCKNX HATPOCOEAMHEHWIA. pUMEHeHWe B MPOMbILLIEHHOCTM.

Anndartunyeckre amuHbl. Knaccugmkauus. onyyeHre M3 ammmaka M asoTcofepxainx
COejUHEHNI. XMMUYECKMe CBOMCTBA: aMWUHbI KaK OpraHMyeckume OCHOBaHMSA, anKUIMpoBaHue,
aunnnpoBaHue, raioreHNPoBaHne, OKUCNIEHNe, Ka4YeCTBEHHAA peakLms Ha aMUHBI.

Apomatunueckne ammHbl. CTpOeHMe, CpaBHEHME MO OCHOBHOCTW C aMMWaKoM 1 anudgaru-
YeCKUMWN aMuHamn. onyyeHne B 3aBUCMMOCTU OT XapaKTepa BOCCTAHOBUTENA W XapaKtepa
cpefbl PasNYHbIX NPOMEXYTOYHbIX MPOAYKTOB BOCCTAHOBMIEHWUS HUTPOCOEAMHEHWIA, a Takxe
nonyyeHve apoMaTUyeCKMX aMMHOB METOLaMWN, aHaIOTMYHBLIMW aLMKINYeCKUM aMuHaMm. OTau-
yme XMMUYEeCKMX CBOMCTB apoMaTUYeCKMX M annaTUyecKnx aMmHOB. MprMeHeHe aMUHOB B
MPOMbILLIEHHOCTN.

[nazocoefnHeHns. CTpoeHMe AMaso- U AMa30HMEBbLIX COeAMHEHNIA. HomeHKNaTypa, peak-
UMS AMa30TUPOBaHKA, peakLuu C BbleNieHeM a3oTa 1 6e3 Bblde/leHNs a3oTa.

ApomaTtunyeckue asocoefMHeHNs. HomeHknatypa. [onyyeHve peakumaMu a3ocoveTaHus,
BOCCTaHOB/IEHUS HUTPOCOEAMHEHNIA N OKUCNEHNSI aMUHOB. XMMUYECKMe CBOMCTBA a30CoeAnHe-
HUN.

Tema 8. ["'eTepoLMKINYECKNE COEANHEHMA

OnpegeneHvie. Knaccnukaumsa. HomeHknatypa. OTAenbHble MpeacTaBUTENN NATUYNEH-
HbIX FeTEPOLMKIINYECKNX COEAUHEHWIA: (ypaH, TUOGeH, NUppon. VX nonyyeHre n XuMuYeckme
cBoicTBa. BaxkHeliwyve npespawieHns. MUPUAKH Kak MpeacTaBuTeslb LUECTUYSIEHHBIX reTepo-
LIMKNOB.

TurocnupTel. TUO3Mpbl. AnndaTuyeckme 1 apomatTmyeckne cynbPokucnoTel. Onpegene-
Hue. HomeHknatypa. Mony4yeHve. CBOWCTBA Y NPUMEHEHNE.

Tema 9. O6LLasA XapaKTepUCTUKa METOLOB OYUCTKW U BbILENIEHUA OPraHNyecKnx coemm-
HEHWIA

®PunbTpoBaHWe, (UIbTPYHOLLIME MaTepuasbl, CKOPOCTb PUIbTPOBaHWA. LieHTpudyrnposa-
Hue. MepekpucTannmsauma 1 apobHas KpucTanmsaums; ycnosus Bolbopa pacteopuTens. Bos-
roHka. lNeperoHka (Npu aTMOC(EPHOM [aB/IEHNW; B BaKyyMe; C BOAAHbIM NapoM). SKCTPaKLUS.
BbicyinsaHue.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.5.13.3 AHa/InTUYeCcKasa XUMNSA N PU3NKO-XUMNYECKIME METOAbI aHam3a»

O6beM AMCUMNINHBI COCTaBNSET 5 3ayeTHbIX eAuHUL, BKIOYas TPYA0eMKOCTb MpoMe-
XKYTOYHOI aTTecTauun.

dopmMa 0TYETHOCTM — IK3AMEH.
Copep>kaHue ANCUUNNHBI

Pa3gen 1. BBefeHue

Tema 1. AHA/IUTUYECKAA XUMUS U XUMUYECKNIA aHasT3

KpaTKnii UICTOPUYECKMIA OYEPK PasBUTUA aHANUTMYECKOW Xumnn. Pa6oTbl M.B. JTomoHO-
cosa, H.A. MeHwyTknHa, A.M. Bytneposa, 4.V. MeHgeneesa, H.C. KypHakoBa, J1.A. Uyraesa.
BKnag, 0TeYeCTBEHHbIX YYEHbIX B Pa3BUTVE COBPEMEHHON aHa/IMTUYECKON XuMun. MeTogonoru-
4ecKne OCHOBbI aHA/IMTNYECKOW XUMUW.

Pasgen 2. TeopeTUYeCKNE OCHOBbI aHA/IMTUYECKON XUMNK

Tema 1. 3aKOH AeliCTBUSA Macc 1 paBHOBECKE XUMUYECKMX MPOLLECCOB.

XuMnyeckoe paBHoBecue. KOHCTaHTa XMMUYECKOTO paBHOBECKS.

cnonb3oBaHWe 3akoHa [eliCTBMS MacC Npu UCCNef0BaHNM CUMbHLIX U CnabblX 3/1eKTpo-
NUTOB. B3aMmoCBA3b MeXAy KOHLEHTpauuen, CTerneHb0 M KOHCTaHTOM Auccoumauun. 3akoH
pasbaeneHmsi B. OctBanbga. loHHOe npou3BedeHne Boabl U pH pactBopoB. [elicTBue 0AHO-
MMEHHOr0 MOoHa. PacyeTbl C NCNOMb30BaHWEM 3aKOHa AelCTBIUA Macc.

KonnyecteeHHOe onucaHue paBHOBECHBLIX MPOLECCOB B CU/bHbLIX 3/1EKTPOINTAaX. AKTUB-
HOCTb M KO3(PMUUMUEHT aKTUBHOCTU MOHOB. IOHHasA cuna pacTBOpoB. CBA3b MeXAY NOHHON Ccu-
NOWA pacTBOpa U KO3(h(ULLMEHTOM aKTUBHOCTU.

By(hepHble pacTBOpPbI, UX Ha3HaYeHWE B XMMWUYECKOM aHasn3e. Tunbl BY(epHbIX CUCTEM.
ByepHas emKocTb. BbluncneHvne pH 6ydepHbIX pacTBOpOB. BbluncneHne 3HayveHuin pH pac-
TBOPOB CO/IEN, NOABEPratoLLMXCs rnaponunsy. BnunsaHme temnepaTtypbl Ha NPOLECCHI MMAPosn3a.
icnonb3oBaHve rnaponm3a B KaYeCTBeHHOM aHau3e.

"eTeporeHHble PaBHOBECUS B CUCTEME 0CaA0K — HACbILEHHbIA PacTBOP MasiopacTBOPUMO-
ro anektponuTta. MpounssegeHne pacTBOPUMOCTH; BbIBOL 06LLel (hOPMY/bl, B3aMMOCBA3b MEXAY
pacTBOPUMOCTbIO BeLLeCTBa W ero npou3BeAeHNeM pPacTBOPUMOCTU. YC/oBMe 06pa30BaHUs
0CafJKOB MaslopacTBOPUMbIX CUJIbHBIX 3NEKTPONUTOB. BnsHMe NOCTOPOHHWUX MOHOB. CONeBOM
aeKT

OcaxaeHune. PakTopbl, OnpefendtoLwme nosHOTY OCaXKAEHUA: PacTBOPUMOCTb OCaKAae-
MOr0 COeAMHeHus, NpMpoLa U KOMMYeCcTBO OCaauTens, MOHHaa cuna u pH pactsopa. 3aBucu-
MOCTb YYBCTBUTENIbHOCTM peakuun OT MPOU3BeLeHNA pacTBOPMMOCTU BelyecTs. [pobHoe oca-
X[eHve. PacTBOpeHUe 0CaIKOB M NpeBpaLleHne OgHUX MasiopacTBOPUMBIX COELUHEHWNIA B ApY-
rve.

Peakuun 06pa3oBaHNsA U Pas3fioKeHUss KOMIMIEKCHbIX COeAUHEHWNIA, NPUMEHSEMbIX B aHa-
NINTUYECKOW XMMUKW. [BOMHbIE N KOMMMEKCHbIE COMW. PaBHOBECUS B PacTBOpPax KOMMIEKCHbIX
COeIMHEHWI. Y CTOMUMBOCTb KOMMIEKCHBIX COeMHEHNA. KOHCTaHTbl HECTOMKOCTY KOMI/IEKCOB.
BHYTpYKOMMNNEKCHbIe coefMHeHns. MeTofbl pa3noXeHns 1 06pa3oBaHNA KOMIM/IEKCOB, NMPUMe-
HAEMbIX B aHa/IMTUYECKON XUMUMN.

Pa3gen 3. KaueCcTBEHHbIN aHan3

Tema 1. NpegMmeT, 3a4a4M N MeTOAbI KAYeCTBEHHOI0 aHaIn3a

MpeameT 1 3aaym KaueCTBEHHOro aHasM3a. MeTofbl KaueCTBEHHOro aHasm3a. Knaccudgum-
KaLuma MeTo40B aHa/In3a Nno Creayowmm npusHakam:

a) No arperaTHOMY COCTOSIHVIO aHa/IM3MPYEMOro 06beKTa U NPOAYKTa peakLumu;
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6) MO KOMMYECTBY MUCMNO/b3YEMOro BELLECTBE;

B) NO TEXHMKE BbIMOJIHEHUSA N U3MEPEHNSA Pe3y/IbTaToB aHa/Im3a.

Knaccugukaums peaktmeoB no yYnuctoTe. CTaHAapTbl HA Cbipbe W BbIMYCKaeMyto MpoayK-
unio: TOCT, OCT, TY.

MoarotoBka o6pasua K aHanu3y. CpefHsisi npoba. OTO60p cpeaHeit Npobbl XMUAKOCTU ©
TBEpAOro Bellectsa. Macca npoobl.

AHanMTMYeCKMe MPU3HaKM BELLECTB M aHAIMTUYECKME peakuun. XapakTepuctuka 4ys-
CTBUTENIbHOCTW aHaIMTUYECKMX PeakLuid 1 ee NoKasaTe/n: OTKPbIBAEMbI MUHUMYM, Mpeaesb-
Has KOHLEHTpauus unv npeaenbHoe pasbaBneHne U MUHMMAabHbIA 06beM MpefebHO pa3bas-
NEHHOro pacTBopa. B3anMocBA3b 3TMX MOKasaTesnein n X NPaKTUYeCKoe MCNob30BaHMe B aHa-
nn3e. MeToAMKa BbIYMUCEHWIA NMOKa3aTenel YyBCTBUTENIbHOCTI PeaKLWid.

Cneunduyeckune n ndmparesnbHble (CENEKTUBHbIE) peareHTbl U peakLmn.

Tema 2. KauecTBEHHbIA aHa/IM3 KaTUOHOB

AHanMTUyecKas Knaccugukauma KaTMoHoB Mo rpynmnam: cepoBogopogHas (CynbquaHas),
KWUCMOTHO-OCHOBHas, aMMuavHo-hocaTHass. CUcTemMaTMUecKnii U Apo6HbIA Xoa aHanu3a. O6-
LeaHaIMTUYECKKe, rpynmnoBble U creumupruyecKmne peakumm 1 peareHTbl.

KnCcnoTHO-0CHOBHAs KflacCM(hMKaumsa KaTMOHOB MO aHaMTU4YecKum rpynnam. Cuctema-
TUYECKNIA aHa/IN3 KaTUOHOB MO KNCI0THO-OCHOBHOMY METOAY.

AHaNN3 cMmecu KaTUOHOB.

Tema 3. KauecTBeHHbI aHaM3 aHNOHOB M CyXOro BellecTBa

KayecTBeHHbIM aHa/IM3 aHWOHOB. Knaccugmkaums aHMOHOB MO aHa/IMTUYECKMM Fpynnam:
Mo CNOCOGHOCTM K 00pa3oBaHMIO ManopacTBOPMMbIX COEAMHEHMI, MO  OKWUC/UTESbHO-
BOCCTaHOBUTE/IbHbIM CBOMCTBaM. [eiiCTBUA rPynnoBbIX peareHToB. YacTHble peakuum aHNOHOB.
AHam3 cMecn aHMOHOB. Mpobbl Ha aHWMOHbI-OKUC/TIMTENIN U aHUOHbI-BOCCTaHOBUTENN. CucTeMa-
TUYECKWIA N JPOBHBIA aHaM3 aHUOHOB.

AHasIM3 Cyxoro BeLecTBa.

Pasgen 4. Konn4yecTBeHHbIN aHann3

Tema 1. NpeamMeT U METOAbI KOSIMYECTBEHHOIO aHasin3a

[MpefMeT KOMMYeCTBEHHOrO aHann3a. Pa3BuTue 1 COBEPLLEHCTBOBaHNE METOAOB aHasIn3a.
Bknaf 0TeUYeCTBEHHbLIX XUMUKOB-aHa/IMTUKOB B CO34aHMe N Pa3BUTUE KOIMYECTBEHHOIO aHaIu-
3a. XUMUYecKure, (M3NKO-XUMUYECKUNEe, PU3NYECKME METOABI.

TpeboBaHus, NpeAbABISEMble K peakuusam B KONMYeCTBEHHOM aHa/In3e.

Cratuctmnyeckas 06paboTKa pe3y/nbTaToOB KOMMYECTBEHHOrO aHanm3a. [MpaBu/IbHOCTb U
BOCMPOM3BOAMMOCTb PEe3y/NbTaToB.

OwmnbKM B KOMMYECTBEHHOM aHanm3e. Knaccudurkaums owmb0K KOMMYECTBEHHOrO aHa-
nn3a (cucTemaTmnyeckas oWmnoKa, CnyyvainHble onoKm).

Tema 2. 'paBMMeTPUYECKIMIA (BECOBOI) METOA aHann3a

CyLLHOCTb PaBUMETPUYECKOrO aHa/n3a. AHa/IMTUYECKME BECbl: YCTPOMCTBO U MpaBunia
paboTbl Ha HUX.

MeTof ocaxaeHuss. OCHOBHbIe 3Tarbl rpaBUMETPUYECKOro aHanmsa. Ocaxaemas 1 rpa-
BUMETpUYeCKasa (opma ocafka. Ocafku KpUCTIIMYECKe N aMmopiHble. PaCTBOPUMOCTb OCaj-
KoB. TpeboBaHMA K OCajkam B KOMMYECTBEHHOM aHaM3e. Bbi6op ocagutens u TpeboBaHus,
npeabsBseMble K 0CaAUTENt0. YCNOBUS OCKAEHUA W MONYYEHNUS rPaBUMETPUYECKON POPMBI.
PacueTbl B rpaBMMeTPUYECKOM aHanm3e.

Tema 3. XuMuyeckme TUTpUMeTpruyeckune (06bemMHbIe) MeTOAbI aHaIM3a

CyLLHOCTb TUTPUMETPUYECKOTO aHan3a. OCHOBHbIE NMOHATUA: aIMKBOTa, TUTPaHT, TUTPO-
BaHVe, TOYKa IKBMBA/IEHTHOCTU, KOHEYHas TOYKa TUTPOBaHWA, UHAMKATOP, KprBas TUTPOBaHUS.

cxofHble BewecTBa v Tpe6oBaHWA K HUM. CTaH4apTHble U CTaHAapTU3MPOBaHHbIE pac-
TBOPbI. PUKCaHAbI.

BbluncneHns B TUTPUMETPUYECKOM aHasm3e. Cnocobbl BbIpaXeHWUS KOHLEHTpaumMm Be-
LLLeCTB B PacTBOpPE: MONSAPHAA KOHLEHTpauus, MONspHas KOHLEHTpaLmMs 3KBBasIeHTa (HOpMasib-
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Has KOHLEeHTpaums), TUTP, TUTPUMETPUYECKUIA (PakTop nepecyeTta (TUTP NO ONpefeniseMomy
BELLECTBY), MOMPaBOYHbIA KOIPMULUMEHT. PacyeT MacChbl CTaHLAPTHOMO BeLLeCTBa, HeOOXoau-
MO AN MPUrOTOBMIEHUA TUTPaHTa. PacyeT KOHUeHTpauuu npu ero cTaHgapTusauun. Pacyet
MaccCbl 1 MacCOBOM [,O/M ONPeLeNiieMoro BeLLecTBa Mo pesy/ibTatam TUTPOBaHWS.

Knaccnukaums MeTofoB TUTPUMMETPUYECKOrO aHain3a: KUC/I0THO-OCHOBHOE, OKMUC/IU-
Te/IbHO-BOCCTAHOBUTE/IbHOE, 0CaAUTENIbHOR, KOMM/IEKCOHOMETPUYECKOE TUTPOBAHME.

Buab! (nprembl) TUTPOBaHWS: NPAMOe, 06paTHOE, KOCBEHHOE (3aMECTUTE/NIbHOE).

3mepuTenbHasa nocysa n ee KannmbposaHue.

Tema 4. MeTo/bl KUC/TOTHO-OCHOBHOIO TUTPOBaHMA

CywHocTb mMetofa. OCHOBHble peakuuu U TUTPaHTbl MeToda. AUUOUMETPUA U aSTKaIn-
MeTpus. TOYKa HETPa/IbHOCTU U KOHEYHAs TOYKa TUTpoBaHus. Kpueble TUTPOBaHMS. TUTpOBa-
HWe CUIbHOW KMUCNOTbI CUMbHLIM OCHOBaHWeM (U1 HA060pPOT); CNaboi KNCMOTbI CUMIbHBIM OC-
HOBaHMeM (MM HAo60pOT); cNaboro OCHOBaHWSA CUIbHOW KUCNOTON (M1 HAo60poT). PacyeTt u
MOCTPOEHME KPUBbIX TUTPOBAHUA.

VHAMKaTOpbl B KACNOTHO-OCHOBHOM TUTPOBaHMKW. Teopus MHAMKATOPOB; MHTepBas nepe-
Xofa vHavkaropa. Boibop nHamkaropa.

PacyeTbl B MeTOax KUCNOTHO-OCHOBHOIO TUTPOBaHWA. [purmMepbl 1UCMO0/Ib30BaHNA AaHHO-
ro MeToa B XMMMYeCKOM aHa/n3e.

Tema 5. MeToabl OKUCNTENTbHO-BOCCTAHOBUTEIbHOIO TUTPOBaHUA

OKMCNNTENIbHO-BOCTAHOBUTE/IbHbIE CUCTEMBI. BiMsiHWE pa3fiMyHbIX (DAKTOPOB Ha BeMYK-
HY OKUC/INTE/IbHO-BOCCTAHOBUTE/IbHBLIX MOTEHLMANOoB.

icnonb3oBaHve peaoKC-MoTeHUManoB A5 OnpefenieHns HanpasneHus OKUCIUTENbHO-
BOCCTAHOBUTE/IbHbIX peakLumii, Bblbopa Hanbosnee aPMEKTUBHOrO OKUCAUTENS U BOCCTAHOBK-
Tena u cpefbl. FNy6rHa NpoTeKaHMA peoKc-peakuni.

OCHOBbl ~ METOZLOB  OKMWC/IEHUS-BOCCTAHOB/IEHUS.  ICNONb30BaHME  OKUC/UTE/NbHO-
BOCCTaHOBMTE/IbHbIX peakumii B KOIMYeCTBEHHOM aHanm3e. Knaccugukauus MeToLoB OKuUce-
HWSA-BOCCTAHOB/IEHUA. PefoKC-NOTeHUMabl U HanpaBieHNs NpoTekaHWs peakumin. KOHCTaHTbl
PaBHOBECWS OKMUC/INTE/IbHO-BOCCTAHOBUTESTbHBIX PeakLyid.

dakTopbl, OnpefenstoLMe CKOPOCTb PeakLMil OKMCNEHUS-BOCCTAHOB/EHUSA. PacyeTbl B
MeTofaxX PefOKCMETPUN.

KpuBble TUTPOBaHUA B METOAAX PefoKCMETPUnN. PUKCMPOBaAHNE TOUKN IKBMUBASIEHTHOCTH.
PefOKC-MHAMKATOPbI.

MepmaHraHaTomeTpus. CyLHOCTb METOAA. YCNOBUA MPOBEAEHUA TUTPOBAHWUA. TUTPaHT,
ero NpuUroToB/ieHMe, CTaHAAaPTM3aLUMSA. Y CTaHOBNEHNE KOHEYHOW TOYKN TUTPOBaHMA. MpuMmeHe-
HVe nepMaHraHaToMeTpun.

NopomeTpus. MogomeTpryeckoe TUTPOBaHWE NS ONpefesieHns OK1cnmTenein (3amectu-
Te/lbHOe TUTPOBaHMWe). MOAOMETpMYECKOe TUTPOBaHWE A1 OrnpeAeneHust BOCCTaHOBUTENeN
(npsimoe 1 06paTHOe TUTPOBaHWE). Paboune pacTBOpbl MX MPUrOTOB/IEHUE, CTaHAAPTM3aLNS,
XpaHeHwe. Mpumepbl NPYMEHeHUA MeTOAaA.

Tema 6. MeToAbl oCaXXaeHuUA

XapakTepucTnka U Knaccumkauus MeTofoB OCaXAeHUs. Peakuuu, nexauiMe B OCHOBE
MeTOL0B ocaxaeHns. CXOACTBO W OT/INYME METOLOB OCaXKAEHUS OT rPaBUMETPUYECKOrO aHau-
3a.

MHankaTopbl MeToAda ocafMTeNlbHOro TUTPOBaHUA: 0CaauTeNbHble, METaIIOXPOMHbIe, aj-
COpPOLMOHHbIE.

ApreHTomeTpuyeckoe TUTpoBaHWe. CyLIHOCTb MeToAa. TUTPaHT, ero MpuUroToB/IeHMe,
CTaHfapTu3auma. PasHOBMAHOCTM MeTOLOB apreHtometpuu: Ponbrapga, Mopa, dasHca—
Puepa—XonaKosa.

PacuyeTbl B METOAAX OCAXAEHUSA, 061aCTN NPUMEHEHNS.

Tema 7. KOMM/1eKCOHOMETPUYECKOe TUTPOBaHMe
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TeopeTnyeckme 0CHOBbI KOMMIEKCOHOMeTpUn. Knaccugukaumsa Metogos. KOMNIEKCOHbI:
SATA, TpynoH b n gp. NHAMKATOPbI KOMNIEKCOHOMETPUM (XPOMOTEH YEpPHbI, 3pUOXPOM, MY-
pekcua v ap). NpriMepbl KOMNIEKCOHOMETPUYECKOrO TUTPOBAHUS.

Pasgen 5. Pn3nKo-xnmmyeckne (MHCTPYMeHTa/IbHbIE) METOAbl aHaIn3a

Tema 1. DN1eKTPOXMMUYECKNE MeTOAbI aHa/IM3a

XapakTepucTnka TUTPUMETPUYECKUX 3EKTPOXMMUYECKMX MeTOL0B aHanmn3a. Knaccudgu-
Kaums metofoB. MeTofbl 6e3 HaIOKEHNUSA U C HUIOXKEHNEM BHELUHEro noteHuuana. MNMpsavbie n
KOCBEHHbIE 3/1eKTPOXUMUYECKNE METO/bI.

1. MoTeHUMoMeTPUYECKUn aHann3 (MO TEHLMOMET pUS)

MpuHumn meToga. OnpefenieHre KOHUEHTpaUMM aHanm3npyemMoro BelecTBa B MPAMO
noTeHUMomeTpun. MpriMeHeHVe NPSAMOI MOTEHLMOMETPUN.

CyLLHOCTb MOTEHLMOMETPUYECKOIO TUTPOBaHNSA. VIHOMKATOPHLIA 3NEKTPOL W 3NEKTPOS,
cpaBHeHus. OnpegeneHne pH pacTeopos. OnpeaeneHne TOUYKN 3KBUBAIEHTHOCTM MO NOTEHLMa-
Ny UHANKATOPHOr 0 3n1ekTposa. KpmBble NOTEHLMOMETPUYECKOTO TUTPOBaHUS.

2. KOHAYKTOMETpUYeCKuiA aHan3 (KOHLYKTOMEe T pus)

MprHUMN MeToAa, OCHOBHblE NMOHATUA. CBA3b KOHLEHTPaLUUW pacTBOPOB 3/1EKTPOIUTOB C
X 3N1EKTPUYECKOIN NPOBOLUMOCTHHO.

Mpamaa KoHAykTOMeTpusa. OnpefesieHne KOHLEHTpaLuMn aHaIu3mpyemoro pactsopa no
[aHHbIM M3MepPeHUs 3/1EKTPONPOBOLHOCTM (pacyeTHbI MeTOA, METOZ, rpagyvipoOBOYHOrO rpagu-
Ka).

KoHayKTOMeTpryeckoe TUTpoBaHue. CyLHOCTb MeToda. TuMbl KPMBBLIX KOHAYKTOMETpU-
4eCKOro TUTPOBaHWS.

Tema 2. ONTUYECKNE MeTOAbI aHa/IM3a

1. KonopumeTpuryeckune 1 CnekTpooTomMe Tprieckme MeTo bl

OCHOBbI KO/IOPUMETPUYECKUX U CNEKTPOOTOMETPUYECKNX METOLOB aHasm3a. 3akoH by-
repa — Jlambepta — bepa. MonsipHblid KO3DPULMEHT nornoweHns. OnTnuyeckas NaoTHOCTb pac-
TBOPOB. Bu3yasibHble 1 POTO3NEKTPOKONIOPUMETPUYECKNE METOAbI aHanm3a. MocTpoeHve Ka-
NMB6POBOYHOIO rpagnka. PoT03NEKTPOKONIOPUMETPbI 1N CNEKTPOPOTOMETPLI. pUMEHEHNS KO-
NOPUMETPUM N CNEKTPOOTOMETPUN.

2. PethpakTOMETPMYECKMNIA METO/ aHaM3a

OCHOBbI pe(pakTOMETPUYECKOrO MeToZa aHasim3a. lokasaTenb npesioMieHus. 3asucu-
MOCTb MOKa3aTend NnpenoM/eHns OT KOHUEHTpauun. PegppaktomeTpol. MNpriMeHeHe pedpakTo-
MEeTpUK.

3. MNonspuMeTPUYECKNin MeTO[ aHann3a

OCHOBbI NONAPUMETPUYECKOT0 MeToAa. [0onapr30BaHHbIN Nyd. M10CKOCTb NOASpU3aLUN.
OnTuyeckas akTUBHOCTb BELLECTB. Y e/ibHOe BpaleHve. OnpeaeneHme KOHLUEHTpauUuii BeLWwecTB
Mo yray BpaLleHWs MNI0CKOCTM nonapusauun. MonsgpumMeTpbl. O61acTb NPUMEHEHWUS NONAPU-
MEeTpUK.

Tema 3. XpomaTorpapuyeckme MeToabl aHa/m3a

OcHOBbI XpomaTtorpaun Ha TBepPAO HeNoABWMXHOM (ha3e. Ma30aacopbLMOHHas XpoMaTo-
rpadus. KoNoHOYHbIN BapuaHT XUAKOCTHO-a4COPOLMOHHON XpoMaTorpagum.

NoHoo6MeHHas xpomatorpadus. VoHuTbl. TOHKOCNoMHas xpomatorpadus. Cop6eHTsbl.
PacTtsopuTtenw.

MpUHUMMBLI XpoMaTorpaum Ha XWUAKOW HernoABWXKHOW (hase. Ma30XMAKOCTHAA U Xna-
KOCTHast aacop6LMOoHHas XxpomaTorpadus (KONOHOYHbIA BapyaHT).

Pa3gen 6. OpraHnyecKue aHa/IMTUYECKME peareHTbl

Tema 1. OpraHMyeckme aHaIMTUYECKUNE peareHThl

OpraHuyeckne aHanuTuyeckune peareHTbl (OAP) B Xumnyeckom aHanmse. Knaccuumka-
ums OAP. Komnnekcoobpasytowme opraHUYeckue aHaMTUYeCKue peareHTbl  (NpUmMepsl).
@®yHKUMOHaNbHO-aHanMTu4Yeckme (PAI) 1 aHanUTUKo-akTMBHble (AAIN) rpynnupoBKu. ToHsA-
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TWe O [eHTATHOCTWM MOJMEKY/T OPraHUYeCKUX aHaIMTUYECKMX PeareHTOB. YCTOMYMBOCTb KOM-
NNeKCHbIX coeguHeHnii ¢ OAP. Teopus aHanoruid. Mpumepbl ncnonb3oBaHns OAP B Xummde-
CKOM aHasn3e.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.5.14 NH)keHepHasa rpadmka»

O6beM AMCUMNINHBI COCTaBNSET 5 3ayeTHbIX eAuHUL, BKItOYas TPYA0eMKOCTb MpoMe-
XKYTOYHOI aTTecTauun.

dopmMa OTYETHOCTM — 3a4eT, 3a4eT C OLIEHKOIA.
Copep>kaHue ANCUUNNHBI

Tema 1. Touka, npsamas, N10CKOCTb.

MeToAbl MPOEUMPOBaHUSA — LEHTpaslbHOE W NapasnenibHoe. [110CKOCTM  MPOeKUUiA.
OpToroHasilbHOe NpoeLmpoBaHve. MNpoeuypoBaHne TOUKK U NPAMON MHUK. TpsMble 06LLero u
4aCTHOro MosioKeHus. B3avMHOe MNOnoXeHWe ABYX MPAMbIX B npocTpaHcTee. OnpeneneHvie
WCTUHHOWA BEeNMYMHLI OTpe3Ka NPsAMOW 06LLero nonoxeHnus MpoeuypoBaHMe MNPAMOro yria.
Cnocobbl 3afaHNA NIOCKOCTU. Touka K npsimas B NJIOCKOCTU. MNOCKOCTU YaCcTHOro MopsiAKa.
MepeceyeHre NPAMOWA NMHWKM C MIOCKOCTbIO. lMepeceyeHue NAOCKOCTel. MapannensHOCTb U
neprneHANKYNAPHOCTb NPAMbIX U NAOCKOCTeN. MO3MLMOHHbIE 3a4a4K.

Tema 2. ["'eoMeTpUYeCcKoe YepyeHmne

CraHgaptbl EKCL. OdopmneHve yepTexein. ®opmatbl. Macwtabbl. JIuHun. LpndThl.
OcHoBHas HaANUCb. dNEMeHTbI FeOMEeTPUM AeTaseil. YKNOH, KOHYCHOCTb, CONPSXKEHUS.

Tema 3. INpoeKUMOHHOE YepyeHue.

OCHOBHbIe Mpasua BbINOMHEHUS N306paxKeHNA. OCHOBHbIe BUAbI. JONOMHUTENbHBbIE U
MeCTHble BuAbl. pOCTble U CMOXHble paspesbl. 306pakeHne rpatmyeckux MaTepuasoB Ha
yepTexax. VHxeHepHas rpaguka. 306paxeHne ceyeHUid. BbIHOCHbIE 3/1eMeHTbl. HaHeceHme
pasmepos.

Tema 4. ['NloBepXHOCTN. AKCOHOMETPUYECKINE MPOEKLUN.

MHororpaHHble MOBepXHOCTWU. [MOBEPXHOCTM BpalleHus. [lepeceyeHne MOBEPXHOCTEN
MIOCKOCTbIO.  B3aMmHOe nepeceveHne MOBEPXHOCTEA. AKCOHOMETPUYECKME  MPOEKLMUN.
[MpAMOYronsHoe U KOCOYronbHOe npoeuupoBaHue. [lpaAMoyronbHad W30METPUYECKas U
ANMETPUYECKAs NPOEKLMN.

Tema 5. Pa3beMHble 1 HepasbeMHble COeMHEHNS.

PasbemHble coeanHeHNs. OCHOBHbIe napameTpbl pe3bobl. V306paxeHne n 0603HayYeHne
pe3bbbl. YTMPOLIEHHbIE U300PaXKEHNS Pa3beMHbIX COEAUHEHWIA GOMTOM, LLMUILKON, BUHTOM,
WTU(TOM, LWNOHKOW. CoeavHeHne Tpyo My(hToN. HepasbeMHble coeanHeHus. 306paxeHe 1
0603Ha4YeHNe Ha YepTeXxax CBapHOro COeAMHEHNS, COeUHEHUNS MANKOM U CKenBaHMEM.

Tema 6. DCKM3bl U paboune YepTeXn geTasnei.

AcKM3bl, UX HasHadveHve. lMocnefoBaTe/lbHOCTb BbINOMHEHNA 3ckm3a. Obmep pa3mepos
fetann. WHCTpymeHTbl A1 obmepa pasMepoB Aetasin. Paboume ueptexxu. [loHATME W
onpefeneHmne. MpaBuna BbINOMHEHUA paboumx uyepTexen getaneil. MacwiTab M306paXKeHMs.
Konunyectso B1AoB. HaHeceHne pa3mepoB.

Tema 7. CO0pPOYHbIN YepTex. [eTanmpoBaHne c60poUHOro veptexa. TexHnyecKas
AOKYMeHTauus.

MocnenoBaTeNlbHOCTL  BbIMO/IHEHUS  YepTexa CO60poyvHOr  eauHuubl.  Cneyundgukayms
n3genns.  dopma crneumdpukaymn.  TOpsSLOK  BHECEHWS  3anuceid B CneuupuKaumio.
MocnenoBaTeNbHOCTL BbIMOMHEHNA Y4eBHOro cH60poYHOro 4eprtexka. KOMMOHOBKa uepTexa
cbopoyHoin efnHMLbl. CornacoBaHne )OpM M PasMepoB COMPSKEHHBIX AeTaseil. Y CNOBHOCTU U
YMNPOLLEHNSA N300paXKEHMIN Ha COOPOYHBIX YepTexax. YNOTHUTE/bHbIE YCTPOMCTBa. HaHeceHne
pa3mepoB. HaHeceHWe HOMepOB No3vuumii. MocnesoBaTelbHOCTL YTEHUS COOPOYHOro YepTexa.
[etannpoBaHme cH60poYHOro ueptexa. OnpedeneHve pasvmepoB AeTann. Bbibop Maclitaba
n306pakeHns. TexHnYeckas LOKyMeHTauus. Popmbl M NOPSAJOK ee 3anoHEHNS.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B5.15 OpraHmsaumsa Hay4Ho-MCccnea0BaTeIbCKOM AeATETbHOCTU»

O6beM AMCUMNINHBI COCTaBNSET 5 3ayeTHbIX eAuHUL, BKItOYas TPYA0eMKOCTb MpoMe-
XKYTOYHOI aTTecTauun.

dopmMa 0TYETHOCTM — IK3AMEH.
Copep>kaHue ANCUUNNHBI

Tema 1. Hayka v ee posib B pa3BuTum obuiectasa

OCHOBHbIE NMOAX0Ab! K ONPeAeneHnto NOHATUIA «HayKa», «HayYHOe 3HaHMe». OTANUNTESb-
Hble Npu3HaKky Hayku. Hayka Kak cuctema. pouecc pasButua Hayku. Llenb n 3agayum Haykw.
CyObeKT 1 00beKT Hayku. Knaccumkaums Hayk. XapakTepHble OCOOGEHHOCTU COBPEMEHHOM
HayKu.

Tema 2. MeTof0/10rM4ecKre 0CHOBbI Hay4YHOr 0 3HaHUSA

[MoHATUE METOLO/IOMMM HAYYHOr0 3HaHWA. YpoBHU MeTogonorum. Metog, cnocob n meTo-
Anka. O6LyeHayyHas 1 hunocogckas MeToA0N0MMS: CyLHOCTb, 06WmMe npuHumnbl. Knaccnudu-
Kaums o6LLeHayYHbIX MeTOA0B Nno3HaHWsA. O6LLenornyeckne, TeOPeETUYECKNe U 3MNUPUYECKMe
MeTOAb! UccnefoBaHus. cnonb30BaHNe CUCTEMHOMO aHaM3a npu N3y4YeHnmn CloXHbIX, B3anMo-
CBA3AHHbIX APYr C ApYroM npobnem.

ONeMeHTbI TEOPUN U METOAOMO0MMM HayYHO-TEXHUYECKOro TBopyecTBa. MeTojb! NCuxono-
FMYEeCKOM aKTMBM3aLMN KOMNIEKTUBHON TBOPYECKOW AeATENbHOCTW: «MO3FOBOW LUTYpM», aniro-
PUTM peLleHns n3obpeTare/ibCKnX 3aau.

Tema 3. ATanbl Hay4YHO-MUCCeL0BATENIbCKOM AeATe/TbHOCTU

OnpegeneHne Hay4HOro uccnefoBaHus. Lienn n 3agadum HayuHbIX UCCeLoBaHNIA, UX Knac-
cUrKaumMa No pasinyHbIM 0CHOBaHWMAM. OCHOBHbIE TPebOBaHWA, NpPeLbsaBIsgeMble K Hay4YHOMY
nccnefoBaHnio. Popmbl U MeTOAbI HAYYHOrO UCCefoBaHUA. TeOpeTUYECKNA YpOBEHb UCCNeL0-
BaHWSA 1 €ro OCHOBHbIE 3/IEMEHTbI. IMMUPUYECKUIA YPOBEHb UCCNEA0BAHUA N €r0 0COBEHHOCTM.
Jtansl HAA. Opradusauma HAL,.

dopMynMpoBaHNe TeMbl Hay4yHOro uccrefoBaHus. Kputepuu, npegbssiseMble K TeMe
Hay4yHOro uccnefosaHus. MoctaHoBKa NpPo6aembl UCCNe0BaHNA, ee aTanbl. OnpeaeneHue Lenu
W 3afady uccnefosaHus. lNnaHWpoBaHVWe Hay4yHOro uccnefosaHusA. Pabouas mporpaMma n ee
CTpyKTypa. CyO6beKT MU 06bEKT Hay4YHOrO McCnefoBaHus. HTepnpeTauns OCHOBHbLIX MOHATUA.
MnaH n ero Buapl. AHaIM3 TEOPETUKO-3IKCNEPUMEHTANIbHBIX UCCnefoBaHui. PopMynnmpoBaHme
BbIBOAOB.

Tema 4. TeopeTUYECKME U IKCNEPUMEHTa/IbHbIE UCCNeL0BaHUA

3agaum 1 MeTofbl TEOPETUYECKUX UCCNeaoBaHWin. MeToabl pacu/ieHeHUs 1 00beAMHEHS
3NEMEHTOB MCCefyeMoin cucTeMbl (06bEKTa, ABNeHNS). OCHOBHbIE MOHATUSA OOLLEA Teopumn Cu-
cteM. [poBefeHVe TEOPEeTUYECKMX WCCNef0BaHWUA: aHan3 (DU3NKO-XUMUYECKOW CYLLHOCTU
MPOLLECCOB, SBMEHWI; (HOPMYNMPOBaHME TMNOTE3bl UCCNef0BaHNSA; MOCTPOeHUe (pa3paboTka)
MOZE/NN; aHa/IN3 TEOPETUYECKMX PELLEHWIA; (HOPMY/MPOBaHME BbIBOLOB.

Knaccutukaumm, Tunel 1 3afa4m aKcrnepumeHTa. MeToamKka 3KCMepUMeHTa M OCHOBHbIE
3N1eMeHTbI M1aHa akcnepMeHTa. O6paboTka 1 aHaIn3 IKCMEPUMEHTa/IbHbIX Pe3y/bTaToB.

Tema 5. OchopMneHne pe3yibTaToB Hay4HOM paboThbl

[MpefcTaBneHne pesynbTaToB UCCNeL0BaHWA B BUAe OTYeTa, 4OKIada, cratbl U T.4. Tpe-
60BaHus, NpeabsABSeMble K HAYYHOM PYKONUCK. A3bIK U CTUIb Hay4HOM paboThl. PefakTnpoBa-
Hue. O6WNIA NiaH U3NOXEHUA HAYYHOW pPaboTbl: Ha3BaHWe, OrfaB/eHune, NpeaucioBue, BBefe-
HVe, 0630p NNTepaTypbl, OCHOBHOE COLEPXXaHWe, BbIBOAbI, 3aK/NHOYEHWE, NepeyeHb NUTepaTyp-
HbIX UCTOYHWKOB, NPUIoXeHus. OthopmneHre Tabnuu, rpagukos, hopmyn, CCbioK. AHHOTaLUMA
1 pedhepaT Hay4YHOW paboTbl.
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OdopmneHne 3aBKM Ha npegnonaraeMoe n3obpeTteHne. O6beKTbI M306peTeHns. Onuca-
Hue n3obpeTeHns. O6NacTb TEXHWUKM, K KOTOPO OTHOCUTCA M300peTeHue. Lienb n3obpeteHns.
MepeyeHb uUryp rpauyeckmx n3oopaxeHnii (Npu Heo6XxoaMMOoCTH). TeXHUKO-3KOHOMUYeCKas
NN NHAs 3PPEKTUBHOCTL. PopMyna n306peTeHns. ViHTennekTyanbHas COGCTBEHHOCTb U ee 3a-
LmTa.

MoAroToBKa 1 3alumTa peteparos, KypCcoBbIX paboT M MPOEKTOB, BbIMYCKHbIX KBAM(MKa-
LIMOHHbIX paboT. PeLieH3mpoBaHue.

YCTHOe npefcTaB/eHre pesy/bTaToB Hay4yHON paboThbl. MOAroToBKa LOKMaja U BbICTYM-
NeHne 1 ¢ JoKnagoM. TpeboBaHUS K LEMOHCTPaLMOHHOMY MaTepuany 1 ero noaroToBka. Y4a-
CTVE B AMCKYCCUUN KaK METOZ Pa3BUTUA HaBblKa KPUTUYECKOTO CYXAEHUS 1 004yMbIBaHUS.

Tema 6. OpraHusauna HA/ Ha npumepe nccnefoBaHNUA KNHETUKN XUMUYECKUX pe-
aKLWiA.

OCHOBHbIE MOHATUS XUMUYECKOW KUHETUKN. CpeaHas U MrHOBEHHAs CKOPOCTb XMMUYe-
CKOI peakumn. Cnocobbl onpegeneHns Ha npumvepe. 3aKoH LeCTBYHOLWMX Macc. 3aKOoH Aeil-
CTBYIOLLMX Macc Ans 06paTMMbIX XMMUYECKUX peakumii. 3aKOH AeNCTBYHOWMX Macc Ans na-
panneNbHbIX XMMUYECKNX peakuuil. 3aKoH AeiCTBYIOWMX Macc AN NocefoBaTeNbHbIX XUMU-
YecKMX peakuuin. MoHATVE UenHon peakymn. OCHOBHblE CTaAMM LENHON peakuun. Moneky-
NAPHOCTb M NOPSALOK peakuuii. XUMMUYecKune peakummn HyNeBoro nopsigka. XnMMnYeckne peak-
LMW NMepBOro nopsaka. XrMM1MYeckne peakumm BTOPOro nopsgka. XnuMmyeckme peakumm 4poo-
HOro nopsigka. 3akoH pacnpeseneHusa Monekyn Makceenna — bonbLMaHa U NpUynHa 3aBUCUMO-
CTW CKOPOCTU XMMMWYECKOIN peakuuu oT Temneparypbl. MNoHATUE 3Heprumn akTueaummn. MNyTb Xu-
MMUYECKOI peakuun. 3akoH ecca. YpaBHeHne AppeHnyca. MeToabl onpegeneHns Koagguym-
€HTOB YypaBHeHUs AppeHuyca. PUNYECKUIA CMbICT MPeAIKCNOHEHTLNAIBHOIO MHOXUTENS
ypaBHeHua AppeHuyca.

Tema 7. Opranusauma HA /L Ha npumepe nccnegoBaHMA KatasiMTUYeCKMX NPOoLEeCcCcoB.

OnpefeneHve Katannsa. FOMOreHHbIN, reTeporeHHbIin Katanms. XapaKTepHble YepTbl reTe-
POreHHbIX KaTa/IMTUYECKMX NPoLeccoB. OCO6EHHOCTU KMHETUKMN KaTa/IMTUYECKUX peakLmiA.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.5.16 KoMnbloTepHble cpeacTBa 06paboTKu rpadiyecKon,
ayamo v BuaeovHgopmaunm»

O6beM AMCLUNMHBI COCTaBNAET 4 3ayeTHble eAVHULbI, BK/OYaA TPYA0EMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma OTYETHOCTU — 3a4€T C OLLEHKOMW.
CopepxaHue gucLnnInHbI
Tema 1. ObnayHble TEXHOIOMMN U CEPBUCHI.

Tunbl 06nakoB. Tunbl cepBucoB. NHgpacTpykTypa kak cepsuc (Infrastructure as a Service,
laaS). Mnardopma kak cepsuc (Platform as a Service, PaaS). NporpammHoe obecrneyeHmne Kak
cepsuc (Software as a service, SaaS). O630p Hanbonee NONYNAPHbLIX CEPBUCOB.

Tema 2. OhMCHble NPUNOXKEHNS 1 CTaHAAPTbI XpaHeHWs 1 Nnepefayn AaHHbIX.

MakeTbl OPUCHBIX NPUNOXKEHWIA. Knaccumkaums, OCHOBHbIe npeacTaBuTenun, coctas. O6-
NayHble NakeTbl, OCHOBHbIE NPeACTaBUTENN, 0COOEHHOCTN, JOCTOMHCTBA, HELOCTaTKW. [lecKTon-
Hble MaKeTbl, OCHOBHbIE MPeLCTaBUTeNN, 0COBEHHOCTU, AOCTOMHCTBA, HEAOCTAaTKN. TUNbl JOKY-
MEHTOB O(IUCHbIX MakeToB. O61acTV UCMOMb30BaHUA, CTaHAAPTbI OPUCHBIX JOKYMeHTOB TOCT /
ISO. MakeTbl oucHbIX NpunoxkeHuin, OpenOffice and LibreOffice: ocobeHHOCTHM, LOCTOUHCTBA,
HefocTaTKu. MakeTbl OPUCHBIX npunoxeHuid, MS Office: 0co6eHHOCTW, LOCTOMHCTBA, Heno-
CTaTKW. A3bIKN CTPYKTYPHOI pasMeTKN AaHHbIX. XML: npegHasHaveHne, CBOMCTBA.

Tema 3. Pa6oTa ¢ rpamyeckoi MHhopmMaLme.

BekTopHas rpajmka: 0CO6eHHOCTW, OCHOBHble (hopMaTbl U NaKeTbl NPUIOXEHWIA. PacTpo-
Bas rpaivika: OCHOBHbIE MOHATUS, XapaKTEPUCTUKK, OCTOMHCTBA HeloCTaTKN. Knaccudukaums
METO/0B CXKaTusi, CXaTuhe 6e3 NoTepb, CXKaTue ¢ NOTePAMM.

Tema 4. PaboTa ¢ ayano- 1 BugeonHpopmamen.

Knaccuukaums opmatoB, MeToabl CxKaTusl. KOHTeNHepbl, KoANpoBaHWe/eKOANPOBaHMe.
O630p NPUKIAAHOro NPOrpaMMHOro obecneveHns Ans paboTbl C ayano- U BUAEONHMDOPMaLMEN.

Tema 5. ba3sbl gaHHbIX

OcHoBHble noHATuA. Apxutektypa CYB/. Mogenn gaHHbIX. Viepapxuyeckaa mogens. Ce-
TeBasd Mogenb. PensaumoHHas wmogenb. OObeKTHO-OpUEeHTMPOBaHHasA Mogesb. OOGbeKTHO-
pensunoHHas Mogesnb. PensaumoHHble 6a3bl JaHHbIX. PensumMoHHas CTPYKTypa faHHbIX. MaHuny-
NPOBaHKe PensaumMoHHbIMK faHHbIMKM. NoSQL 6a3bl gaHHbIX. Kateropmm NoSQL 6a3. 3anpoc
nHpopmaumn y NoSQL 6a3 faHHbIX.

Tema 6. Be3onacHOCTb MHGopMaLUN.
Yrpo3bl 6e30MacHOCTM MH(OPMaLMN 1N NX KnacCuukaums. 3awmnta oT HeCaAHKLMOHMPO-

BaHHOI0 BMELLATE/NbCTBA B MH(OPMALMOHHbIE NMPOLLECChl. BUpYChl U aHTUBMPYChI, Knaccuduka-
s, 0cobeHHOCTU. OCHOBbLI KpunTorpaguu, WndpoBaHne AaHHbIX. TuMbl anropuTMoB LINAGPO-
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BaHMS. CUMMETPUYUHbIE N aCUMMETPUYHBIE aNTOPUTMbI LWN(POBaHUSA. MoHoanhasuTHbIE N NO-
NnangaBuUTHble WNQPbI.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.17 MNpunknagHasa MexaHNKa»

O6beM ANCLMM/IMHBI COCTABNSET 3 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NpPoMe-
XKYTOYHOI aTTecTauun.

dopmMa 0TYETHOCTM — 3a4eT.
Copep>kaHue ANCUUNNHBI

Tema 1. BBegeHue

3agaun Kypca, ero cBssb ¢ 06LeHayUYHbIMK U CrieuuaibHbIMU AucumniMHaMm. OCHOBHbIE
MOHATUA. PacyeTHble cxeMbl. Cxematusauma opm getaneii. OnpegeneHune 6pyca, NNacTWHBbI,
060/104KN. OCHOBHbIE TMNOTE3bl 0 AeOPMUPYEMOM TeNe. YNPYyroctb U NAaCTUYHOCTbL. [edop-
MaLumn NIMHeliHbIe 1 yrnoBble. BHewwHMe cubl 1 nX Knaccugukaums. Cunbl 06beMHbIE U NO-
BEPXHOCTHbIe. [10CTOsHHbIE U BpeMeHHble. CTaTuyeckue 1 guHaMmuyeckume. 3afaHHble HarpysKu.
Peakyun onop. MNpuHumn CeH-BeHaHa. MpuHUMN HE3aBUCUMOCTW AeACTBUA CU. BHYTpeHHME
CWUNbI N METOZ UX ONpeAeneHuns. BHYTpeHHVE CU0BbIe (PAKTOPbI B MOMEPEUHbIX CeYeHUAX bpyca
1 COOTBETCTBYIOLLME UM Aethopmauun. HanpskeHne nonHoe, HOpMaibHOE U KacaTtesibHoe. I1o-
HATME O HaNPSHXKEHHOM AehOPMMPOBAHHOM COCTOSHUN.

Tema 2. PacyeTbl Ha pacTaXXeHue N cxaTume

LleHTpasibHOE pacTsXeHue-cxaTue.

ANemMeHTbl KOHCTPYKLUMIA, paboTatoLLMX Ha pacTsHkeHue 1 cxxaTtune. CTepXKHM, CTEPXKHEBbIE
cucTeMbl, hepMbl, BUCAYME KOHCTPYKLNN.

MpuHumMn CeH-BeHaHa. HanpsXeHuA B NonepeyvHbIX CeYeHUAX CTEPXKHA. MakcuMabHble
HanpskeHns. Jeopmaumm npoaosnbHble 1 nonepedHble. KoadduumneHTt MNyaccoHa. 3akoH Myka.
Mogynb ynpyroct. OnpegeneHne 0CeBbIX NepeMeLLeHNiA MonepeyHbIX CeYeHUI, YKeCTKOCTb
NpY pacTsHKEHUN U oXaTuK. ToTeHUManbHas aHeprua ynpyrom aeopmauymun. YaenbHas no-
TeHUMa/IbHas 3Heprus. PacCMOTpeHne HOPMabHbIX CWA, HOPMaSTbHbLIX HaNpPsHKeHWI B nonepey-
HbIX CEYEHMSIX U  OCEBbIX MEPEMELLEHNIN 3TUX CeYeHUI B Pa3/IMYHBLIX C/lyyasx Harpy>XeHui
CTEePXXHS 0CEBLIMU cunamu. MocTpoeHne COOTBETCTBYHOLLMX 3MHOP.

PacyeTbl Ha NPOYHOCTb M XKECTKOCTb NPU PacTsXXeHUU U oxaTun. PacyeT no ponyckae-
MbIM HarpskeHWsM 1 JOonycKaeMbIM Harpyskam. KosthpumumeHT 3anaca. Tunbl 3a4a4 npu pac-
yeTe Ha NPOYHOCTbL: MPOBEPKA Ha MPOYHOCTb, MOAGOP CEYEHUI M ONpedeneHne LoMyCcKaemoin
Harpysku. PacyeTbl Ha >XeCTKOCTb.

CraTtnyeckn HeonpeenvmMble cuctemsbl. MprMepsbl U NOPALOK pacyeTa. FeoMeTpuyeckme n
(h13nYecKne ypaBHEHUS COBMECTHOCTM fe(hopMaumil. PacyeTbl CTATUYECKM HeonpeLe/IMMOoN
KOHCTPYKLUM NPU U3MEHEHWUMN TEMMEPATYPbI U HIMUYNU HETOYHOCTM U3rOTOBNEHUS MPY COOPKE.

Tema 3. TeoMeTpUYeCKMe XapaKTePUCTUKI NIOCKNX CeUEHUIA

CTatnyeckne MOMeHTbI nowaan. LleHTp cedeHns. OceBble, LEHTPOOEXKHbIE N NONAPHbIE
MOMEHTbI MHepLmMKn. 3aBUCUMOCTM MeXAy MOMEHTaMW MHepLMU npu napaniesibHoOM nepeHoce
0Cel 1 npv NOBOpPOTE OCel. ['NaBHbIE OCU UHEPLUN U TNIaBHble MOMEHTbI MHEpLUK. BbiBog thop-
Myn. OnpegeneHne NOMOXKEHUA [NaBHbIX LEHTPasIbHbIX OCEl 1 BbIYUCAEHME T1aBHbIX MOMEHTOB
VHEPLUN CNIOXKHBIX CEYEeHWA,

Tema 4. PacyeTbl Ha U3rné

BHeLlHWe cunbl, Bbi3biBarOLMe U3rnb cTepxHA. Onopsl 1 OnopHble peakuun. Knaccudgu-
Kauusa B1goB usrnba. Mpsamoin nonepeyHslin n3rnd. OnpegeneHne BHYTPEHHUX CUNOBbLIX (DaKTo-
POB B MOMEPEeYHbIX CeYeHUAX 610K Npu n3rnbe (M3rmbaroLLMin MOMEHT 1 NonepeYHas cuna), ux
antopbl. AngdepeHumanbHble 3aBUCMMOCTI MeXAY U3rnbatoM MOMEHTOM, MOMNEPeYHON Cu-
NOW N MHTEHCMBHOCTbIO pacnpeaenieHHON Harpy3Ku.

BbIBO (hopMy bl 415 OnpefeNieHns HOPMa/ibHbIX HanpsHKeHW Npy YACTOM n3rmbe. 3aBu-
CUMOCTb MeXAy U3rnbaroLLmMmM MOMEHTOM U KPUBU3HOW M30THYTOM OCY Gasikin. YKecTKOCTb npu
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n3rmbe. PacnpocTpaHeHMe BbIBOAOB YMCTOr0 M3rmba Ha NAOCKWUA nonepeyHslin n3rnb. Kaca-
Te/lbHble HaNPSXXeHUs Npy MI0CKOM nonepeyHom nsrmnbe (popmyna A.U. Xypasckoro), npume-
pbl NPUMeHeHUs. [NaBHble HanNpPsHXeHUs Npu m3rnbe. MoOCTpoeHWe 3MOP HOPMa/IbHBIX, Kaca-
TEeNbHbIX Y PacYeTHbIX HaNPsHXKeHWA Npu 13rnbe No TpeTbel rMnoTe3e NPOYHOCTU. PacyeT Ha
NPoYHOCTL. Mogbop ceyeHmin. OnacHoe ceyeHne M OnacHble TOUKM B CeYeHUU. PaumoHaIbHble
ceyeHus 6anok. MoTeHumanbHas aHeprua ynpyroin gegopmauuu. AuddepeHunansHoe ypaBHe-
HMEe M30rHYTON ocn 6ankn. ViHTerpmposaHme andpepeHUMasbHOro ypaBHeEHUA NpU 3afaHHbIX
rPaHNYHbIX YCMIOBUAX COMPSXKEHUS Y4acTKOB. BbIBOA M NPUMEHEHWE YHMBEPCA/IbHbIX YpaBHe-
HWUIA ONs onpeaeneHns npornéa v yrna noBopoTa NonepeyHoro ceveHns 6anku.

Tema 5. PacyeTbl Ha KpyyeHue

KpyuyeHue CTepXXHA KPYraoro v KosbLEeBOro rnorepeyHbIX cedeHnin. BoiBog hopmynbl ons
onpeseneHns Kacate/lbHbIX HaNps>KeHWiA B MOMEPeYHOM CEYEHUN.

Yron 3akpyumBaHus. >KecTKOCTb NPy KpydeHUW. [ naBHble HanpsxeHUs. MNoTeHUnanbHas
3HEprus ynpyromn gegopmauyumn npyu KpyyeHUn. IMopbl KPYTAWMX MOMEHTOB, HaNPSHXKeHUA 1
YI/10B 3aKpyurBaHUs. PacyeT Ha NPOYHOCTb U XKECTKOCTb MPY KPYYEHUN.

OCHOBHble pe3y/ibTaTbl TEOPUN KPY4YeHWUs OpYCbeB HEKPYI/Oro ceyeHus. MembpaHHas
aHanorvs 1 ee NpYMeHeHMe.

CTatnyeckun HeonpeaenvMble 3a4avm npu KpydeHuu. Mpumep.

Tema 6. 3aknoyeHne
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«Bb1.5.18 OCHOBbI 3/IEKTPOTEXHUKU U 3/IEKTPOHUKU»

O6beM ANCLMM/IMHBI COCTABNSET 3 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NpPoMe-
XKYTOYHOI aTTecTauun.

dopmMa OTYETHOCTU — 3a4ET.
CopeprkaHune ANCUUNINHbBI
Pasgen 1. SnekKTpunyecKue Lienm nocToAHHOro Toka

Tema 1. TpoCTbIE U CNOXKHbIE 3NEKTPUYECKME LIeMnn

OCHOBHble NOHATUSA 1 onpefeneHns. MNpocTeiune NMHeHbIE 3NeKTPUYeCKme Lenu. 3aKoH
Oma. Pexxumbl paboTbl 3/1IEKTPUYECKON Lienu. MoTeHuuabHas auarpamma. SHepreTuyeckunin 6a-
NaHC B 3/1EKTPMYECKMX Lensx. MeToapl pacyeTa C/MOXHbIX Lieneli NOCTOSHHOrO TOKa. 3aKOHb!
Kupxroda. MeTog KOHTYpHbIX TOKOB. MeToA HaloXXeHus (cynepnosuumn). MeTog y3/1oBbIX No-
TEHLMaN0B 1 ABYX y310B. MeTo[, 3KBMBa/IeHTHOI O reHepaTopa.

Tema 2. He/lMHelHbIe 3/1eMeHTbI B LensX MOCTOAHHOI0 TOKa

MMOHATUE HENMHEWHbIX 3/1eMEHTOB. BONbT-amMnepHble XapaKTepUCTUKA. AHIMTUYECKUIA U
rpagyeckunii MeToAbl pacyeTa Lienei MOCTOAHHOIO TOKA C HEIMHEHbIMW 3/IEMEHTaMW.

Pasfen 2. OneKTpuyecKue Lenu o4HodasHoro n TpexgasHoro CMHyCoMaa/ibHOro ToKa

Tema 1. Llenn ogHoha3HOro CMHYConaasibHOro Toka

OCHOBHbIE NOHATUA W onpefeneHns. NpocTble Leny CUHYCONAaIbHOMO TOKa.

3akoHbl OMa 1 Kunpxrodha gns Lenei cMHycouaanbHOro Toka. BeKTopHble gnarpammbl TO-
KOB 1 HanpsbkeHWin. Pe3oHaHC HanpshXeHWiA. AKTVBHas, peakT1BHAsA 1 MO/IHAsA MOLLHOCTMW.

Pa3BeTB/IeHHble aeKTpuyeckune uenu ¢ R, L,C anemeHTamu. Pe3oHaHC TOKoB. Koaddum-
LIMEHT MOLLIHOCTU 1 CMOCOObI ero NMoBbILLEHUS.

Tema 2. TpexasHble 31eKTPUYECKUE LieNN CUHYCOMAA/TIbHOMO TOKa

MpenmyLecTBa TpexdasHbIX Lernein .Cnocobbl COeANHEHNS WCTOYHUKOB M NPUEMHUKOB
TpexgasHbix Leneid. COOTHOLLEHMS MeXAY (hasHbIMU U NMMHEHbIMU HanpsXXeHuaMun. CoeauHe-
HMEe MPUEMHUKOB «3BE30i1» NP CUMMETPUYHON U HECUMMETPUYHOM Harpyske. BeKTOpHble
anarpammbl. CoeiUHEHNE MPUEMHUKOB «TPEYrofibHUKOM» NP CUMMETPUYHOW M HECUMMET-
PUYHOW Harpyske. BeKTopHble grarpaMmmMbl . MOLWHOCTb Tpex(a3HO 3N1eKTPUYECKOW Lienu, Cro-
COObl 3MEepPEeHNSI MOLLHOCTU ANS TPEX- U YETbIPEXNPOBOAHBIX Lieneid. 3a3eMneHns 1 3aHyNeHns
B Tpex(asHbIX CETSAX.

Pasgen 3. DnekKTpunyeckKue MallnHbl

Tema 1. TpaHcgopmaTopsbl

HasHaueHve. YCTPOMCTBO M MPUHUMN LelCTBMS TpaHC(OPMAaTOpoB. Pexkumbl paboTbl
TpaHcgopmaTopoB. CemMbl 3ameLLeHUs TpaHcdopmaTopos. K.n.4. v noTepy aHeprum TpaHchop-
MaTOpOB.

Tema 2. ACMHXPOHHbIE MaLLUNHbI

HasHaueHVe M YCTPOMCTBO aCUHXPOHHbIX MaluH. PeXuMbl paboTbl aCUHXPOHHbLIX Ma-
WuH. MpyHUMN gencTBUA aCUHXPOHHbLIX aauratenei (AL). PerynmpoBaHune 4acToTbl BpaLleHUs
A/. Cnocobbl nycka A,

Tema 3. MalvHbI NOCTOAHHOrO Toka (MIMT)
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HasHaueHve 1 yctpoiicteo MIT. Pexumbl paboTtel MIMT. Knaccudgurkauyms no cnocoby
BO30YXAeHWs. MpuHUMN AeAcTBUA ABUraTeNieil MOCTOSHHOIO TOKA, perynmpoBaHue 4acToTbl
BpaLLeHus, cnocobbl nycka. MeHepaTopbl MOCTOAHHOIO TOKa. OCHOBHbIE XapaKTEPUCTUKMN.

Pasgen 4. SneKTpoHUKa

Tema 1. OCHOBHbIE NOHATNA U onpeaeneHna

OCHOBHbI€E MONOXEHWS 30HHOIN Teopuu. MonynpoBOAHMKOBbIE MaTepuasibl. BansHue npu-
MeCei Ha CBOWCTBa NOMYNPOBOAHNKOBBLIX MaTepunano. CBOCTBa p-n nepexoaa

Tema 2. NonynpoBogHMKOBbLIE Nprnbopsl

[MoNynpoBOAHMKOBbIE AMOAbI, Knaccudukaumsa n MapKupoBKa, BONbT-aMMNepHas Xapakre-
PUCTMKa, OCHOBHbIe MapameTpbl, 06/1aCTb NPUMEHEHUS. Heynpasnisemble 1 yrpasaseMble TUPK-
CTOpbI, NX XapaKTEPUCTUKN, MAPKNPOBKa N napameTpbl. [NpuHLMNLI BLINPAMAEHNS NepemMeHHOo-
ro Toka. bUMoNApHbIA TPaH3UCTOP M CXEMbl €r0 BK/IOUYEHWS. YCUUTE/bHbIE CBOWCTBA 6KMo-
NAPHOro TpaH3ncTopa.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.5.19 O6Laa XMMnyeckast TEXHOOrUsI»

O6beM ANCLMM/INHBI COCTABNSET 4 3a4eTHble eAUHULbI, BK/IKOYas TPYA0EMKOCTb NMpPoMe-
XKYTOUHOI aTTecTaLmu.

dopmMa OTYETHOCTU — IK3aMEH.
CopeprkaHune ANCUUNINHbBI
Pasgen 1. BeegeHue. O6LLMe BONPOCHI XUMMYECKO TEXHOOT M.

Tema 1. OCHOBHble 3aKOHOMEPHOCTM XMMUKO-TEXHO/TIOMMYECKOr0 NpoLiecca.

CopiepXxaHne XMMMYeckol TexHonorun. KpaTtkve cBefieHUs No UCTOPUK PasBUTUS XUMU-
YECKOI TEXHOMOrMN. 3HaYeHMe XMMUYECKON MPOMbILLIEHHOCTU B HApOAHOM X03sicTBe. Posb
Kypca «O6Las XuMmnyeckas TeEXHONMOrns» B MOArOTOBKE MHXXeHepa — XMMMKa - TEXHO/ora.

Tema 2. BaxkHelLLIve TEXHO/OrMYECKIe MOHATUS W ONpeaesieHns.

XUMMKO-TeXHonornyeckuii npouecc (XTI) v ero cogepxkaHme. OCHOBHbIE TEXHOMOMYECKIE Mo-
HATWA 1 onpeaeneHys. MaTepuarbHbIiA 1 SHEPreTUYecKuiA GanaHcbl. KauecTBo NpoayKLymn. SKOHOMMYe-
CKasi 3hheKTMBHOCTb XMMIMYECKOTO Npou3BoAcTBa. OCHOBHbIE TEXHUKO-3KOHOMMYECKME MOKA3aTe/n
XUMMYECKOro Npou3BoACTBa (PacXOAHbI KO3((MLEHT, BbIX0A, MPOAYKTA, CTeneHb MpeBpaLLieHus, ce-
NEKTVIBHOCTb, MPOU3BOANTENBHOCTb, MOLLHOCTb 1 MHTEHCMBHOCTb MPOM3BOACTBEA).

Pa3gen 2. ®PU3NKO-XUMUNYECKNE 3aKOHOMEPHOCTU B XUMUYECKOI TEXHOMOTUN.

Tema 3. TepmogMHaMnKa N KUHeTUKa XTT1.

Knaccugunkaums XMMmyecknx peakumin. daktopbl, BIMSAIOLME HA COCTOSHUE PaBHOBECUS.
CaBur paBHOBecUsi Nof BAUAHMEM TemnepaTypbl. CABUT paBHOBECUS MO BAUAHUEM [ABMEHUS.
CpABur paBHOBeCUS MOJ BNVUAHMEM KOHLEHTpaLMM pearvpyrowmnx BeLlecTs U NPoLyKTOB peak-
uMn. KnNHeTUKa XMMUKO-TEXHOMOMMYECKNX MPOLECCOB. OHATME O MUKPO- U MakKpOKUHETUKE.
BivsaHne pas3nnyHbIX akTopoB Ha CKOPOCTb XMMUYECKMX MPOLIECCOB, MPOTEKAOWMX Ha MUK-
pOypOBHe.

Pa3gen 3. XuMnyecKue npoLecchbl.

Tema 4. TUNbl XUMNKO-TEXHOIOMMYECKUX NPOLLECCOB.

["omoreHHble npoueccbl. CKOPOCTb FOMOreHHbIX npoleccos. eTeporeHHble MPOLECChI.
CKOpOCTb reTeporeHHbIX npoueccoB. Cnocobbl onpefeneHns Hambonee MeaneHHON (MMMUTK-
pytoLLeit) ctagmm XMmMuyeckoro npouecca. KoaguumeHT ckopocTy npouecca. MoBepxHOCTb
KOHTaKTa (ha3. [pumKyllas cuna npouecca. MaremaTnyeckoe MOAeNMpPOBaHNE — OCHOBHOW Me-
TOA, pacyeTa XMMMYecKuUx npoueccos. MogennposaHe NpPOLECCOB B CUCTeMe ras — TBeEpPAoe U
XWAKOCTb — TBepAoe. MoJennpoBaHue MpoLeccoB B CUCTEME a3 — XUAKOCTb N XUAKOCTb —
XXNAKOCTb.

Tema 5. Katanutuyeckue npoLiecchbl.

O6Lme 3aKOHOMEPHOCTW KaTa/IMTUYECKUX peakuuid. eTeporeHHbIli katanm3. KuHeTuka
reTeporeHHo - KaTa/IMTUYeCKnX peakumin. CBOCTBa M NPUTOTOB/EHME TBEPAbIX KaTan3aTopoB.

Pasgen 4. O6ume npuHLUMNbI PaspaboTKN XMMUKO-TEXHOMOT MYECKUX MPOLECCOB.

Tema 6. CblpbeBasi U 3HepreTnyeckas 6a3bl XMMNYECKO NPOMbILLIJTIEHHOCTN.
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CblpbeBasi 6a3a XMMUYECKO MPOMbILLNEHHOCTU. PalyoHabHOe Y KOMMIEKCHOE MCMO/Tb-
30BaHME CbIPbeBbIX PECYPCOB. MpuHLMNbLI 06oralleHns Cbipbs. Boga 1 BO3AyX B XMMMUYECKOI
MPOMbILLMIEHHOCTU. SHepreTuyeckast 6a3a XMMWUUYECKOW NMPOMbILLNEHHOCTM. OCHOBHbIE Hanpas-
NEHNS MOBbILIEHNS 3((EKTUBHOCTI MCMO/Mb30BAHNS CbIPbEBbIX M TOMIMBHO-3HEPreTUYECKMX
pecypcoB. OCHOBbI 3HEPrOTEXHOMOTK, €8 3HAUEHME U CYLLIHOCTb.

Tema 7. OpraHmsaumsa XMMUKO-TEXHOIOTMYECKOr0 npoLiecca.

Xumunueckas, NPUHUMNManbHas U TEXHONOrMYeckast CxeMbl. BbiIGOp NapameTpoB npoLec-
ca. Mopa6op annapaTypbl. Bbibop MaTepnanos A1 U3roTOBNEHMS annapaTypbl. Bbi6op KOHTpO-
NIMPYEMBIX 1 PErynnpyembIx NapamMeTpoB.

Pazgen 5. MNMpumMepbl NHXXEHEPHOro 0)OPM/IEHUSA XUMUKO-TEXHOTOrMYECKNX NPOoLec-
COB.

Tema 8. TexHOoM0rnA cBs3aHHOroO asoTa.

CblpbeBas 6a3a a30THOW MPOMBILLIEHHOCTK. [1oNyYeHne TEXHONOMMYECKNX ra3oB. OUmncT-
Ka 0TXOAALMX ra3oB OT OKCUA0B a3oTa. OUnCTKa KOHBEPTMPOBAHHOIO rasa OT OKCUA0B Yrepo-
Aa. CnHTe3 ammmaka. TeXHOMors a3oTHOW KUCNOThI.

Tema 9. TeXHOMNOrnsa CEPHON KNUCNOTbI Y MUHEPa/IbHbIX Y400PEHNIA.
TexHOoNorma cepHoii KUCNOTbI. TEXHONOMMA MUHEPaNIbHBIX YA06peHuniA. OxpaHa OKpyxa-
toLLelt cpefibl B NPOW3BO/ACTBE CEPHON KUCNOTbI U YA0OPEHWIA.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«B1.5.20 Mpoueccbl 1 annapaTbl XUMUYECKOW TEXHOTOT NN

O6beM ANCUMNAMHBI COCTaBNSET 12 3a4eTHbIX eAuHWL, BKIOYas TPYA0EMKOCTb Npome-
XKYTOUHOI aTTecTaLmu.

dopmMa 0TYETHOCTU —3K3aMeH, 3awmTa KI1.
CopeprkaHune ANCUUNINHbBI
Pasgen 1. 'mapomexaHU4Yeckume npoLiecehbl.

Tema 1. O6LMe NOMOXKEHWS.

O6wwme nonoxeHus. MpeameT 1 3agaun Kypca «lpouecchbl 1 annapaTbl XMMUYECKOW Tex-
HONOrMU», KPaTKWIn CTOPUYECKMIA 0YePK pa3BmnTUA Kypca. Knaccumkayms OCHOBHbIX NpoLec-
COB XMMWYECKOW TexHoMornu. OCHOBHbIE TEOPUU NepeHoca: MepPeHOC KOMMYecTBa ABMXKEHUS,
TennoTbl, Maccbl. OCHOBHOE KMHETUYECKOE YpaBHEHME.

MoHATUE O CKOPOCTW MpoLecca, ABWXKYLLEN cuie U conpoTueneHmn. O6wme NpuHLMMbI
TEXHO/IOrMYECKOro pacyeTa annaparoB 1 MaTepuasibHbIN Y 3HepreTnyeckunii 6anaHcbl, KUHeTu-
yeCKue rnapameTpbl, OCHOBHbIe pa3MepbI anmnapaTos.

Tema 2. Teopusi Nogo6ms.

Teopus (IU3NYECKOrO N MaTEMaTUYECKOTO MOAEIMPOBaHNSA NPOLLECCOB XMMUYECKOWA Tex-
Honorun. Teopus nogobms. CoBpeMeHHbIe METOAbI aHa/IM3a U MOAENMPOBaHNSA MPOLeccoB. du-
3M4ecKoe MogenmpoBaHue. MoHATMe 0 NoAotun uUsnYecknx ABneHnid. Knaccol ABneHni, eau-
HWYHOE SIBNEHME W Tpynna Nofgo6HbIX SBMEHWUIA, YCOBUA OLHO3HAYHOCTU. AHann3 auddepeH-
LManbHbIX YpaBHEHUIA MeToAaMun Teopun nNofobus. Kputepum nofobums, KputepuasbHble ypas-
HeHUA 1 nx aHan3. O606LLeHMe ONbITHLIX AaHHLIX KPUTEPUA/IbHBIMU YPaBHEHUAMU W TPaHULbI
MX NPUMEHNMOCTU. MeTog aHam3a pasmepHocTeil. OCHOBbI M1aHUPOBAHWS 3KCNEPUMEHTA.

Tema 3. 'ngpocTaTunka.

OCHOBHble (h13MYecKmne CBOMCTBA XNLKOCTEN U ra3oB. [eiCTBYIOLLME B XXUAKOCTAX CUMbI.
MapocTaTnyeckoe faBfieHVe 1 ero cBoiicTBa. AuddepeHumansHoe ypaBHeHne Jiinepa. OCHOB-
HOW 3aKOH ruapocTaTuku. 3akoH [Mackans. Mpubopbl Ans u3MepeHus fasneHus. [asneHvie
XXUAKOCTU Ha CTEHKM.

Tema 4. ngpoanHaMuKa.

PeXMMbl TEYEHUSA XXMAKOCTU OCHOBHbIE YPaBHEHWSA ABMXXEHUS XMAKOCTen. CTpyiiHas mMo-
[ieNb NOTOKa XWAKOCTU. YpaBHEHVE HEpa3pbIiBHOCTM MOTOKa. AunddepeHunaibHoe ypaBHeHne
[BVKEHUS UAeaNIbHOM W peasibHOM XUAKOCTU. YpaBHeHne bepHynnun. MmapaBnnyeckmne notepu.
[encTaune ABMXKYLLENCA XXMAKOCTN Ha nperpagy.

Tema 5. ['NpoLecc oTcTanBaHUS.

Knaccnurkaums HeofHOPOAHbIX cucTeMm. OTcTamMBaHue: (hm3nyeckas CyLIHOCTb W ero
MPYMEHEHME B XMMMUYECKOI TexHoMornm. OcaxaeHne nog AencTemrem cunbl TsHkectn. OTcTam-
BaHMWe MNof AeNCTBMEM LIEHTPOOEXHbIX CU/1. PacyeT npoueccoB OTcTamBaHUs. PeXXUMbl 1 KpuTe-
puanbHble YpaBHEHMS MpoLiecca 0TCTamMBaHWs. PacyeT N KOHCTPYKLMN OTCTOMHWNKOB.

Tema 6. [ceBLO00XKMKEHHbI CNOA.

OnpepeneHvie. OCHOBHble XapakKTepucTUKK. O6MacTb NPUMEHEHNS. PeXKnMbl NCEBAOOXKM-
XeHusi. OCHOBHbIE pacyeTHble ypaBHeHUs. KputepuanbHble 3aBUCMOCTU. AnnapaTbl, B KOTO-
PbIX OCYLLECTBAAETCS MPOLECC C NPUMEHEHMEM MCEBAOOXKMXKEHHOIO COS.
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Tema 7. MNpouecc puibTpoBaHUA.

dunbTpoBaHMe Noj LelCTBMEM MNepenaja AaBNeHWUIA: C OTIOXKEHMEM OCafKa, C 3a0MBKON
nop unbTpa. OCHOBHOE KUHETMYECKOE YpaBHeHVE (PUNbTPOBaHUSA. PeXXKMbl MOCTOAHHOIO AaB-
NEHNA N NOCTOSAHHON CKOpoCTW. LiMkn paboTbl uabTpa, ONTUMabHOEe BpeMs (UbTPOBaHUS.
Knaccugukaums unbtpytowei annapaTtypbl. KOHCTPYKLMKU 1 pacyeT (hnbTPOB.

Tema 8. INpouecc LeHTPUPYrmpoBaHus.

LleHTpudyrmuposaHve. OcaxpaeHve NOA LeCTBUEM LEHTPOOEXHON cubl. OTCTONHOE
LEHTPUPYrMpoBaHme 1 UMKIOHHBIA Npouecc. PacyeT M KOHCTPYKUMM annapatoB ANs LEHTPO-
OeXHOro ocaxaeHus. PUNbLTPoBaHWE NOL LeCTBUEM LLeHTPOOEXHON cubl. CKOPOCTb npovecca
LLEHTPUYTMPOBAHNA Y KMHETUYECKOE ypaBHEHMe npouecca. KOHCTPYKLMKU U pacyeT uibTpy-
HOLWMX LEHTPUGYr. PasfeneHre CMoXHbIX XXULKMX CUCTEM B LIEHTPOOEXHOM nose. [sukeHve
YXXWAKOCTW B cernaparope, Teopus cenapmpoBaHus. KOHCTPYKLMM CenapaTtopoB M UX pacyerT.

Tema 9. OneKTpoocaxKaeHme.
OcaxaeHve noj AencTBMEM 3M1EKTPUYECKOW cunbl. CylWHOCTb npouecca. KOHCTpYKUmn 1
pacyeT aneKTpoocagnTenei.

Tema 10. NepemeLrLnBaHue.

MepemelLnBaHUe B XXMAKOW cpefe: pur3nyecKas CyLHOCTb NpoLecca U ero NpuMeHeHve B
XUMUYECKOW TEXHOMOTUW. VIHTEHCMBHOCTb M 3(h(heKTUBHOCTL NepeMeLLnBaHns. Tunbl MeLL/IOK.
MepemelLnBaHNe HEHBIOTOHOBCKMX XMAKOCTe. KpuTepnasibHas 3aBUCUMOCTb 18 MexXaHu4e-
CKOro nepemMelumBaHusa. MeToamka pacuyeta mewwanok. FloMoreHusaums, Teopus U cnocoobsbl ro-
mMoreHm3aunn. KoHCTPYKLMM rOMOreH13aTopoB.

Pa3gen 2. TennoBble MpoLecchbl.

Tema 1. OCHOBHbIe NOHATUA.

Tennosble NPOLECCHI U annapaTtbl: OCHOBbI TEOPUM Mepefayn TenN0Tbl, MPOMbILLIEHHbIE
cnocobbl noagoga M 0TBOAA TENa0Tbl B XMMWYECKON annapatype. HarpeBaHue, 3HaueHue
HarpeBaHUs NpPW OCYLLECTBMIEHMN NPOLIECCOB XMMUYECKOW TEXHOMOrMW. HarpeBaHune BOASHbIM
MapoM, TOMOYHBLIMW ra3amMu, MPOMEXYTOUYHbLIMW TEMNJIOHOCUTENAMU, 3NIEKTPUYECKAM TOKOM.
MpUHUMNUaNbHbIE CXEMbl, TennoBon 6OanaHc. KOHAeHCaumMs MOBEPXHOCTHas UM CMELLEHUEM.
Cxema pacyeTa 6apOMETPUYECKOro KoHAeHcaTopa. OxnaxieHue: BOAON, BO3AYXOM, /bAOM.
MpUHUMNUaNIbHbIE CXEMbI, TEM0BOW 6GanaHC. Bblbop Tenn006MEHHMKA M METOAMKa pacyeTta
Tens006mMeHHOro annapara. PereHepauus Tenna. MpsAamMOTOYHbIE U NPOTUBOTOYHbIE pPereHeparo-

Pbl.

Tema 2. BoinapuBaHue.

BbinapusaHue: (hunsnyeckas CyLLHOCTb MpoLecca U ero nNpuMeHeHe B XMMUYECKON Tex-
Hosornn. OCHOBHbIE CBOMCTBA PacTBOPOB U MX BIMSHWE HA NPOLECC BbinapusBaHus. MpuHLMnn-
a/IbHble CXeMbI BbiNapnBaHus: 04HOKPATHOE, MHOrOKpPaTHOe, C TEM/10BbIM HACOCOM.

PacyeT BbINapHbIX YCTAHOBOK, MaTepuasibHbIA U TEMNJIOBON GaslaHCbl, None3Has pasHoCTb
Temnepatyp n ee notepu

PacnpefeneHune None3Hon pasHOCTU Temnepartyp rno Kopnycam, Npesen Yncnia Koprycos v
ONTMMaIbHOE YMCOo KopnycoB. MeToAuMKa pacyeTa BbINapHbIX YCTaHOBOK.

Tema 3. X0/104UNbHbIE MPOLECChI.

XonoAnnbHble NPOLECCHI: NepPeHoc Tenaa C HU3LIEro TeMMNepaTypHOro YpoBHA Ha BbIC-
wniA. ObpaTHbIN LKA KapHo. XonogunbHblid KOahpUumeHT. VI303HTPONMYECKOe U N303HTaSTb-
MNYECKOe pacLLUMpPeHNe CXKaTbIX ras3os.
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YMepeHHoe oxnaxaeHue. Cnocobbl YMEPeHHOro OoXnaxaeHWs. MapoKOMMPecCUOHHas
X0M0AWNbHAsA MaLLVHa, CXeMa, LMK 1 pacuyeT.

Cny6oKoe oxnaxaeHne. MUHMManbHas paboTa CKUXKEHWS ra3oB. LIMK/bI ¢ M303HTpONU-
ueckuM (LMKN Knopaa) v M303HTabnnyeckum (UMK JIMHAE) pacLunpeHnem rasa.

Pa3gen 3. MaccoobMeHHbIe MpoLecchl.

Tema 1. O6wme NoNoXKeHUS.

O6Lme nonoxeHWs npotecca macconepegadn. CyullHOCTb npolecca Macconepeadn u
MPYMeHEHVE B XMMUYECKOW TeXHOoMornnu. Crnocobbl BbipaXKEHUS COCTaBa B3aMMOLEACTBYHOLLMX
(ha3. OOLLUMe CBefeHMS MO PaBHOBECUIO, NMOHATME XMMUYECKOr0O NOTeHLMana u TepMoguHaMmye-
CKOro paBHOBECHS.

HeobpaTumble npouecchl. OCHOBHbIE 3aKOHbI MPOLECCOB MaccornepeHoca, 3aKoH Macco-
OTZa4un, OCHOBHO 3aKOH maccornepesayn, 1 n 2 3akoHbl PUKa, 3aKOH KOHBEKTUBHOW Angdysunn.
Mogenv mexk¢a3zoBoro nepeHoca.

PacueT npoLeccoB Maccornepefayn: ypaBHeHWe MaTepuasibHOro 6anaHca u paboyein nu-
HUKW, ONTUMaIbHOE MOMOXKEHNE paboyeil NMHUK, ABMXKYLLAA Cuia npouecca Macconpegaydu,
ypaBHeHWe 19 CpefHel ABMXKYLLE CUMbl, MOHATUE YACAA eAUHUILL MepeHoca, ONTUMa/bHOe Mo-
NOXKeHne paboyert NMHUN.

[BnxyLlaa cuia npouecca maccornepefaydn, ypaBHeHUe 41 CpefHeld ABUXKYLLEN CUnbl,
MOHATUE YMCNA eAUHNL, MEPEHOCA, CNOCOObI MX pacyeTa.

MoguduLmpoBaHHble YpaBHEHWSA Maccornepeaayn, NOHATUE BbICOTbI eAMHULbBI NepeHoca
N CTYMNEHN U3MEHEHUA KOHLEHTPaLUMI, OT/IMUME peaslbHbIX annapaTtoB OT nAeaibHbIX, CNOCo6bI
onpeseneHns LeiiCTBUTENbHOIO YKCa TapesioK. PacyeT NpoLeccoB ¢ TBEPAOI (ha3oii.

Tema 2. Abcopbums.

Abcopbums: pusnyeckas CyLLHOCTb MpoLecca U ero NpUMeHeHne B XMMMUYECKOM TEXHO/O0-
rn.

PaBHOBeCKe B npoLieccax abcopbumm. MaTtepuranbHblid U TENN0BOKW GanaHckl. Jecopbuus.
KunHeTuka npovecca abcopbuuu.

MpyHUMNnanbHble CXeMbl Npouecca abcopbumm. KoHCTpyKLMn abcopbepoB 1 UX pacyeT.

Tema 3. PekTunkayms.

PeKTU(UKaumMa 1 MONeKynspHasa AUCTUNNALMS, (PU3NYECKas CYLLHOCTb npouecca U ero
NPUMEHeHME B XMMUYECKOI TEXHONOr K. PaBHOBeCKE B CMCTEMAX Nap-XNAKOCTb.

MpyHUMNManbHble CXeMbl MpoLecca PeKTU(MKaUMK: CXema ANA pasfeneHus GuHapHoA
CMecu, MaTepuanbHbIin 1 TENOBOI GanaHchbl.

YpaBHeHUs paboumx NMHUIA M UX MOCTPOEHME Ha (ha30BOIN Amarpamme, MUHUMabHOE,
MaKCUMa/IbHOe 1 ONTUMa/bHOe (h1erMOBOE YMCO.

PeKTnhnKaLmMs MHOTOKOMMOHEHTHbIX CMECe, TOMIbKO C 060raLleHneM UamM ToNbKO C UC-
yepribIBaHWEM, Nepuogmnyeckas pekTurkayms. KnHetmka pektupmkaumm,

Anctmnnauma. OfHOKpaTHOe mucnapeHue. MNMpocTtas neperoHka, NeperoHka B TOKe BOAAHO-
ro napa, MonekynspHas guctunnaums. KoHCTpYKLUMKM annapaToB A/15 NpoLecca pekTugunkaummn m
ANCTUNNIALUAN N X pacyeT.

Tema 4. OKcTparmposaHue

JKCcTparmpoBaHue: (usnyeckas CyLHOCTb MPOLLECCOB U UX NPUMEHEHWNE B XUMUYECKOM
TEXHOMIOrMMN. JKCTParnpoBaHmne TBEPAbIX TeN U XMAKOCTel. PakTopbl BAUAIOLLME HA BENNUYNHY
BHELLHero v BHYTPEHHEro AUMMy3MOHHOIo CONpPOoTMB/IeHUSA. PaBHOBECHE U CKOPOCTL BblLLena-
4MBaHUA. YCTPOICTBO annapaToB A8 3KCTParMpoBaHUA U MeToAbl UX pacyeTa. PaBHOBecKe B
CUCTEME XXMUAKOCTb-XXMAKOCTb. MeTofbl 3KCTparnpoBaHusa XunaKocTed. KOHCTpYKUUKM 1 pacyet
9KCTPaKLMOHHbIX anmnaparos.
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Tema 5. Cywika n cy6numauus

Cylka 1 cybnmmaums: (uranyeckas CyLLHOCTb MpoLecca U ero NpUMEHeHNe B XUMUYe-
CKOM TexHonoruu. Cnocobbl TEMNIOBOI CYLIKN. PaBHOBeCKe B CyLIN/bHBIX npoueccax. CBOMCTBa
BNaXXHOr0 BO3JyXa Ha Auarpamme.

MpyHUMNMaIbHbIE CXeMbl CYLUW/bHBIX MPOLECCOB: TEOpeTMYecKas U [AeincTBUTeNbHAS
CyLLKa (HOpMa/bHbIA BapuaHT), CyLlKa C peLupKynsLmeld, Co CTyneH4YaTbiM NOAOrpeBoM, ¢ 3a-
MKHYTOW UMPKYNALUMER; CXeMbl Ha Auarpamme npouecca CyLIKW, MaTepuasibHbIA U TenaoBon
6anaHc, paboyast IMHUS CYLLKW.

Cywka 6e3 ncnonb3oBaHus rasza-HocmTens. KnHeTrka npouecca CyLKW, pacyeT BpeMeHU
CyLKKN. KOHCTPYKUMM CyLIMNIOK KU nx pacyeT. Cybnumauns. CyuHOCTb npouecca U NpuMeHe-
Hue. PaBHOBecue. MpuHUMNManbHbIE CXeMbl Mpouecca cybnMMaumm, KMHeTuka npouecca. An-
napartbl 415 NPOBeAEHNS NPOLLECCOB CY6IMMALIMM U UX pacuyerT.

Tema 6. Afcopbumsa n NOHOO6MeH

Azcopbums 1 MOHOOOMEH: (hM3nYecKas CYLLHOCTb Mpouecca U ero NpUMeHeHNe B XMMK-
4eCKOiA TexHoNnormn. PaBHoOBeCKe B npoLeccax agcopbunm, Teopun agcopbuum. ALCOP6eHTbI 1
TpeboBaHMsA K HUM. YCnoBus fecopbummn. MateprasibHblil 6anaHe U KMHETUYECKME 3aKOHOMeEp-
HOCTW. TpMHLMNMaNbHbIe CXeMbl MpoLeccoB agcopbumn. AacopbumoHHas annapartypa u ee
pacyer.

oHoo6MeH. KaTMOHWUTBI 1 aHWMOHWTLI. Peakuyuy npu MOHHOM 06MeHe. MaTepuasnbHbIi
6anaHc. PaBHoBecue, 130TepMa MOHHOro 06MeHa, KUHETVKa MOHOO6MeHHOro npouecca. Croco-
Obl NPOBeLeHNSt MIOHOOOMEHHBIX MPOLLECCOB U UX pacyeT.

Tema 7. Kpuctanimsaumsa n pactBopeHmne

Kpuctannusaums n pactBopeHue: (m3myeckas CyLHOCTb npoLecca v ero NpuMeHeHve B
MULLEBON TexXHoMornm. OCHOBbLI TEOPUM KpUCTaIN006pazoBaHns. OCHOBHOe ypaBHEHWE NpoLec-
ca pacTBopeHus. Anpdy3noHHO-KMHETUYECKAsA TeOpUsi pacTBOPEHUS.

Ycnosus onTuMmusauum npolecca Kpuctanamsaumm. KnHetmka pocta TBepfol thasbl U
TennoobmeHa Npu Kpuctanamsayun. MNepuognyeckas U HenpepbiBHas KpucTanmnsaums. KoH-
CTPYKUMW annapatoB A1 KpUCTa/IIU3aLUmMmM Npu BbiNapyMBaHUN U OXNaXAEeHUN. PacyeT annapa-
TOB [/19 KpUCTa//IM3aLun.

Tema 8. Memb6paHHOe pasfeneHue.

MembpaHHOe pasfeneHuve: (m3nyeckas CyLLHOCTb npolecca U npumeHeHve. Mukpono-
pUCTble N MOMMEPHbIE MeMbpaHbl. MembpaHHOe pasfefieHne XXMUAKOCTEN, ra3oB, MeMopaHHoe
ncnapeHvie. Teopusa NPOHULLAHWSA BeLLeCTBa Yepe3 MeMOpaHbl. Annapartypa 415 OCYLLECTB/IeHNS
npotiecca 1 ee pacyer.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.b.21 MatemMaTnyeckoe MoLe/IMpoBaHNE XUMUKO-TEXHOIOMMYECKUX NPOLECCOB»

O6beM ANCLMM/IMHBI COCTABNSET 3 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NpPoMe-
XKYTOYHOI aTTecTauun.

dopmMa 0TYETHOCTM — 3a4eT.
Copep>kaHue ANCUUNNHBI

Tema 1. BBeAeHMe B MaTeMaTUUeCKOe MOLE/IPOBaHME.
Knaccudumkaums mateMaTuyecknx mMopaeneid. tanbl NOCTPOEHUS MaTeMaTuyeckoli moge-
.

Tema 2. MogenvpoBaHme XMMUKO-TEXHOMOTMYeCcKuX npoueccos (XTTIT).

O6Lme MoNoKeHUs. TOMOreHHble XMMUYECKMe npouecchbl. eTeporeHHble XMMuYeckume
npoueccol. Katanutunyeckrie npoLeccol B CUCTemMax ras — Teepgoe (karanusarop) v (ras + xug-
KOCTb) — TBepfoe (Katasmsarop). Maremarnyeckoe onmcaHue CTPYKTYpbl MOTOKOB B annapare.
MeTogfbl nuccnefoBaHMs CTPYKTYpbl NOTOKOB. MogenvpoBaHne rvapoanHaMUYeckKnx pexkumos.
Mogenb naeanbHOro cmelleHus. Mogenb MaeanbHOro BbITECHEHWUA. Augdy3voHHas MOLesb.
fAyeeyHasa mogens. CMellaHHble MOAENN onmncaHns rmapoanMHaMMyecKoro peXxuma annapara.

Tema 3. CTpYKTYypHOE MOAeIMpoBaHue.
O6wwme cBefieHNs. CUCTEMHbIN aHanu3. Teopus rpados.

Tema 4. MogenvpoBaHue XMMUKO-TEXHOMOTMYeCcKux cuctem (XTC)

Obuwan xapaktepuctka XTC. 3agauun, pellaemble npu npoektnposaHmn XTC. CuHTe3
XTC. OcHoBHble MeToAbl pacyeta XTC. NpuMeHeHMe CUCTEMHOrO aHasim3a U Teopun rpados
ana ncenegosaHua XTC. Ontumnsauma XTC.

— 64 —
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.22 CncTtemMbl ynpasieHUA TEXHOIOMrMYEeCKMMM npoLieccamm»

O6beM ANCLMM/IMHBI COCTABNSET 3 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NpPoMe-
XKYTOYHOI aTTecTauun.

dopmMa 0TYETHOCTM — IK3AMEH.
Copep>kaHue ANCUUNNHBI

Tema 1. BBegeHune. ABTomatusauma nponssoactea. CocTtaBnawoLLME MPON3BOACTBEH-
HOro rnpotecca

Llenv v 3agaun gucumnnvHel. MNMoHATHe 06 aBTOMaTM3aLMmM NPOn3BOACTBA. Ponb M 3HaYe-
HWe aBTOMaTM3aLMM NPON3BOACTBA B Pa3BUTUM NMpeanpuaTns. ®opmbl aBToMaTU3aLmMm npu pas-
NINYHBIX TUNAX NPON3BOLACTBA.

HopmaTtumBHasa 6a3a aBToMaTU3aLMm TEXHOMOMMYECKNX MPOLLECCOB 1 NPOU3BOACTB. Tpebo-
BaHWA K CMCTemMaM aBToMaTu3auuu 1 ynpasneHuns. ®akTopbl, BAUAKOLWME HA PeLLeHns no asTo-
matumsaunn. Lienn aBToMmaTn3anmm TeXHOMIONMYeCKNX U NPON3BOACTBEHHBLIX MPOLLECCOB.

Tema 2. Obuime cBefeHUs 06 aBTOMATUYECKOM YMpaB/ieHUUM TEXHOMOrMYECKUMU
npoweccamu, KiaccnmKaumsa cMcTemM aBToMaTUYeCKOro peryimpoBaHus

OCHOBHbIE MOHATUA W ONpefesieHns TeoOpUN aBTOMATUYECKOro perynuposaHus. Nepeaa-
TOYHblEe PYHKUWW TMHENHON cnucTembl. CTPYKTYPHbIE CXeMbl U MX Npeobpa3oBaHus. CTaTuka u
AVHaMMKa CUCTEM aBTOMATUYECKOro perynnposaHus. MoHAT1e 06 yCTONYMBOCTM CUCTEM aBTO-
MaTUYECKOro PerynnmpoBaHus.

Tema 3. PYHKLUNOHaA/IbHbIE CXEMbI aBTOMATU3aLNUM TEXHONOMMYECKNX MPOL,ECCOB

N306paxxeHMe TEXHOMOrMYecKoro o060opyaoBaHMsi U KOMMYHMKauWil.  1306paxeHue
CPefCTB aBTOMaTM3aLMn Ha PYHKUMOHaIbHBLIX cxemax. Cneumgukaums nprubopoB U CpPencTs
aBTomartmsaumm. Peanmsaums OTAe/bHbIX (DYHKUMIA aBTOMaTm3auuu. [MpvmMepbl NOCTPOEHUA
YCNOBHbIX 0603HaYeHM NPUBOPOB M CPEACTB aBTOMaTU3aLUN.

Tema 4. MeToabl 1 cpefcTBa N3SMEPEHUSA OCHOBHbLIX TEXHOIOMMYECKNX NapamMeTpoB

MeTogbl aNeKTPUYeCKUX n3MepeHunii. MeToabl U CpefcTBa M3MepeHus TemnepaTypbl. Me-
TOAbl U CPefCcTBa M3MepeHUs YypoBHA. MeTogbl 1 CpefcTBa U3MepeHUs AasneHus. MeToabl U
CpeAcTBa U3MEepPeHNs pacxosa.

Tema 5. PerynnpoBaHue 0CHOBHbIX TEXHO/IOMMYECKNX NapamMeTpoB

ABTOMaTM3aLUMA TEXHOOMMYECKMX MPOLLECCOB Ha 6a3e NOKasIbHbIX CPeACTB, BblOOp, pas-
paboTKa 1 BHeApeHWe NOKa/IbHbIX aBTOMAaTUYeCKUX cUCTeM. PerynnpoBaHune pacxofa, COOTHO-
LLIeHNe pacxofoB. PerynmpoBaHne ypoBHS: CXema MO3MLMOHHOIO PerynnpoBaHns YPOBHS, He-
MpepbIBHOE PerynmpoBaHne YpoBHA. PerynupoBaHue AaBneHns, nepenaja fasneHus. Perynmpo-
BaHVe Temnepatypbl. PerynnposaHve napaMeTpoB COCTaBa M KayecTsa, perynvmposaHue pH.

Tema 6. ABTOMaTM3aUMA OCHOBHbIX TEXHO/IOrMYECKNX MNPOLLECCOB

ABTOMaTM3aUNA MepemeLLeHNs XNAKOCTEN 1 ra3oB. ABTOMATM3aLUMS CMELLIEHUS XKNLKO-
cTel. ABTOMAaTM3aUMA (PUNLTPOBAHUSA XUAKUX W ra3oBbliX cUCTEM. ABTOMAaTM3auuMs Temnsiooob-
MEHHbIX annapaTtosB. ABTOMaTU3aLUMA NpoLecca BbIMapHbIX annapaTos. ABTomMartm3auns XuMu-
YECKMX PeaKTOPOB C MELLANKOM.

Tema 7. ABTOMATU3NPOBaHHbIE CUCTEMbI YMNPAB/IEHUA TEXHOMOrMYEeCKUMU MpoLiec-
camun (ACY TI)

MoHatne ACY TI1, Tunosasa cTpykTypHaa cxema ACY TI1, pasHoBugHocTn ACY TIT,
GhyHkunmn ACY TI: nH(popMaunoHHble, yripasnstoLwme, BcnoMoraresbHble. ObecneymnsatoLyme
noacuctembl ACY TI1: TexHuyeckoe obecrieyeHune, aBTomatusaums yrnpasneHus Ha 6ase npo-
rpaMMHO-TexHu4Yeckmx Komnnekcos (MTK); nH(popmaLmMoHHOe, MaTemMaTMyecKoe 1 nporpamMmm-
HOe obecreyeHus.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.5.23 XMnyeckune peakTopbl»

O6beM AMCUMNINHBI COCTaBNSET 5 3ayeTHbIX eAuHUL, BKItOYas TPYA0eMKOCTb MpoMe-
XKYTOYHOI aTTecTauun.

dopmMa 0TYETHOCTM — IK3AMEH.
Copep>kaHue ANCUUNNHBI

Tema 1. BBeeHMe B TEOPUIO XMMUYECKOI0 peaKTopa

MoHATUE XUMMYECKOTOo peakTopa. Mokasateny athheKTMBHOCTU paboTbl peakTopa: Npouns-
BOAWTENIbHOCTb, MOLLHOCTb, MPOMYCKHas CrOCOO6HOCTb, MHTEHCUBHOCTb, YAe/bHad NPOn3BOAMK-
TeNbHOCTb. KOHCTPYKUMOHHBIE MapameTpbl peakTopa. TexXHOMorMyeckne napameTpbl peakropa.
Knaccuukaums peakTopos. PexxnMbl paboTbl peakTopa.

Tema 2. O6LLas XxapaKTepUCTMKa MPOLLECCOB B peaKTopax U UxX Knaccupmkaums
HekoTopble BOMPOChI TeOpuM Noao6ms. VIcXofHble AaHHble AN pacyeTa PeakTopoB. YpaBHe-
HWe mMaTepuanbHOro 6anaHca peakTopa. MocTpoeHMe MaTemMaTMyeckoi Mogenu XTI B peakTo-
pe Ha 0CHOBE AaHHbIX 0 CKOPOCTY peakLiMy 1 CTEMNeHN NpeBpaLLeHus.

Tema 3. OCHOBbI XMIMUYECKO KUHETUKMN

O6Lme NonoxeHus. BnnsHue TemnepaTypbl Ha CKOPOCTb XMMWUYECKOI peakumia. Mapan-
NnenbHbIE U NOcNeaoBaTeNlbHble peakumii. OnpeaeneHne CKOPoCTH, KOHCTaHTbl CKOPOCTK, Nopsij-
Ka XMMMYECKOWN peakLmmn 1 cTeneHn npespaleHuns. padmnyeckoe n3obpaxkeHne nyTein Xummye-
CKUX peakuui.

KnHeTMKa anemeHTapHbIX peakuuii Ha OAHOPOAHbLIX KaTa/IMTUYECKMX MOBEPXHOCTAX.
MpnbnmKeHHbIe METOABI pacyeTa KOHCTAHT CKOPOCTEN peakuuun. PaBHoBecue B naeaibHOM aj-
COpOMPOBaHHOM C/M0e C Y4yacTMeM MHOTOLEHTPOBbLIX MOJeKy/. JloKasm3oBaHHas afcopoums.
KnHeTuka peakumii B naeanbHOM aacopbupoBaHHOM C/I0€ C yYaCcTUEM /IOKAIM30BaHHbIX MHOTO-
LLeHTPOBbIX YacTul,

Tema 4. PeakKTopbl C pasnnyHbIMU PeXXMMaMn ABVKEHUA Cpefbl

PeakTopbl nepuognyeckme. PeakTopbl HerpepbiBHOrO AeNCTBMS. PeakTopbl naeaibHOro
BbITECHEHVWS. PeakTop nieasibHOro cMeLleHns HenpepbiBHbIN. Kackag, peakTopoB. PeakTopbl no-
NnyHenpepbIiBHble. CpaBHEHME PEAKTOPOB Pa3/IMYHbIX TUMOB. CTUHHOE Bpems npebbiBaHus. [u-
HaMMUYecKasa XapaKTepUCTrKa peakTopa.

Tema 5. PeakTopbl C pasiyHbIMU TENIOBLIMU PEXXMMaMU

Knaccuukalms peakTopoB ¢ pasMyHbIMU TEMMOBLIMU PEXUMaMU. Y paBHEHWe TEMI0BO-
ro 6anaHca peaktopa. MoONUTPONMYECKUIA peXXUM. ALMabaTUYeCKnil pexxum. 30Tepmmyeckuii
PEXUM. YCNOBWS MOAJEPXKaHWsl YCTOMUMBOIO pexrma paboTbl peakTopa. MapameTpuueckas
YyBCTBUTENBHOCTb. BbIGOP TMMNa peakTopa C y4eTOM TenoBoro pexuma. Co3gaHue onTuMalib-
HOro TEM/I0BOr0 PEXMMa B peakTopax.

Tema 6. PacueT peakTopoB MaeasibHOro cMeLLEHNSA 6e3 yyeTa MaccoobmMeHa
AHaNNTUYECKNIA pacyeT. PeaKTopbl NepUOANYECKOro AencTems. PeakTopbl HENPEPbLIBHOMO
fenicTens. Kackag peaktopoB. I"padmueckuii pacyer.

Tema 7. PacuyeT peaKTOpPOB MAeaIbHOIr0 BbITECHEHUA N CMELLEHUA C YYEeTOM Macco-
obmeHa
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O6LLMe NonoXXeHUs. Teopun MexaH13Ma NnepeHoca BellecTsa. eTeporeHHble NPOLECChl B
CTalMOHapHbIX peakTopax. [OMOreHHbIe 1 reTeporeHHbIe NMPOLEecchl NPU 6eCKOHEYHO GO/bLLION
CKOpoCTY peakuuu. Macconepegaya npy HanMumMm XUMUYECKO peakummn. DKCTPaKLms, conpo-
BOXKZaeMasi XMMIYECKOIA peakLyeld. Pa36aBieHHble pacTBOPbl. KOHLEHTPUPOBaHHbIe PacTBOpbI.

Tema 8. PacueTbl N30TepMUYECKNX PeaKTOopoB

peanbHbI KyOOBbI peakTop Nepuoguyeckoro aeictens. VigeanbHbld TpyoUaTtbii peak-
TOP HEeMnpepbIBHOIO felCTBUSA. VeanbHblil KyOOBbIV peakTop HenpepbiBHOMO felicTBus. Kackas
Ky60BbIX peakTopoB. MeToAbl pacyeTa Kackaga KyboBbiX peakTopoB. Ky6oBbIil peakTop nony-
HEenpepbIBHOIO AelCTBMS. PeakUMOHHble YCTPOWCTBa HEMPepbIBHOIO AENCTBMS C MOMEPeYHbIM
NoToKOM. CenleKTUBHOCTb, BbIXOA M MyTb peakuun. MyTb peakuyun. CpaBHeHWEe paboTbl pasiny-
HbIX MOZE/bHbIX PeakTopoB. Mepnoanyeckoe 1 HenpepbIBHOE NPOU3BOACTBO. Tpy6UaTbii 1 Ky-
00BbI peakTopbl. BnnsHWe BBeLEHNS BELLECTB B PeaKTOP U YNpaB/ieHUs PeakTOPOM Ha 3KOHO-
MUKY npotiecca. NpumeHeHvie O4HOIO U3 peareHToB B U30bITKE.

PeLnpKynsauma HenpespaLweHHOro peareHTa. MakcumanbHas Npov3BOAUTENBHOCTb M Of-
TUMasibHas 3arpy3Ka B peaktopax neprogmnyeckoro LeicTBums.

Tema 9. PeakTopbl ¢ TBepAon hasoi

O6Lwme NonoXeHns. MexaHn3M reTeporeHHO-KaTa/IMTUYECKNX peakuuii. PeakTopbl C He-
MOABWKHBIM crioeM. M'MapoanHaMmKa noToka. OpraHun3aums TennoobmeHa. PeakTopbl ¢ NceBgo-
OXVKEHHBbIM CfloeM. 'mgpaBaMyeckne NOTepy M OpraHmM3aums TemnnoobMeHa. YCTONYMBOCTb
PEXVMOB PaboThl PeakTOpOB.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.b.24 ®unsmyeckasa Ky/nbTypa 1 CriopT»

O6beM ANCLMM/INHBI COCTABNSET 2 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb Npome-
XKYTOUHOI aTTecTaLmu.

dopmMa OTYETHOCTU — 3a4eT.

Copep>kaHue ANCUUNNHBI

Tema 1. O6pa3 XM3HU CTYAEHTOB 1 €ro BIMSHNE Ha 340POBbE

Tema 2. LIeHHOCTHble OpueHTauuy CTYAEHTOB Ha 30POBbIA 00pas3 XMU3HU U UX
OTPaXKEHWE B XXN3HeLeATe/lbHOCTU

Tema 3. CofepxkaTesibHble XapaKTepUCTUKMN COCTABNAIOLLMX 3L40POBOro obpasa
YXW3HW CTYEHTOB (PeXXUM TpyAa U OTAbIXa; OPraHM3aumio CHa; PEXXUM NUTaHUS;
OpraHu3auuio AsuratesibHON akTUBHOCTU; BbIMOIHEHNE TPebOBaHWiIn caHUTapuu,
FUrUeHbl, 3aKanMBaHns)

Tema 4. CogepxxaTte/ibHble XapaKTePUCTMKM COCTaBNAOLLMX 340P0BOro obpa-
32 XKU3HW CTYAEHTOB (MPOMNaKTUKY BpeAHbIX MPUBbIYEK; KyNbTYpy MeXInu-
HOCTHOIO O6LLEHMS; NMCUXOPU3NYECKYIO Perynaumio OpraHn3ma; KynbTypy CeKcy-
aNbHOr0 NoBefeHns)

Tema 5. [MOHATUE «300POBLEX», EF0 COAEPXKAHME N KPUTEPUN

Tema 6. POpPMMPOBaHME 340POBOI0 06pasa XU3HM 1 NpoduIakTKa 3abose-
BaHWI

Tema 7. Bo3sgeictene manyecKnx yrnpakHeHWA Ha CepaevHO-COCYANCTYHO
cucTemy

Tema 8. ®U3NYECKMNE YIIPKHEHMS U CUCTEMA AbIXaHNS

Tema 9. BnunsHue Quanyecknx ynpaxxHeHun Ha ornopHO-ABUraTe/bHbIi anna-
part




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.0A.1 lononHUTEeNbHbIE FNaBbl XUMUN»

O6beM ANCLMM/IMHBI COCTABNSET 3 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NpPoMe-
XKYTOYHOI aTTecTauun.

dopma 0TYETHOCTU — 3a4€T C OLIEHKOM.
CogepxkaHue gucunnanHbl
Pa3gen 1. ®Pn3NKO-XMMUNYECKOE COCTOSAHME BeLLlecTBa

Tema 1. OCHOBbI XMMUYECKO TEPMOANHAMUKN

MpeameT 1 MeToAbl (PU3NYECKOW XUMUK. TTpeaMeT XUMUYECKOW TepMogUHaMUKKN. OCHOB-
Hble MOHATUA. DHeprus cucTeMbl. Popmbl 06MeHa 3HEPrueil CUCTEMbI C OKPYXKatOLLE cpeson.
MepBoe Hayano TepMognHaMuKkKn. ObpaTumMble 1 HeobpaTUMble npoleccbl. BTopoe Havano Tep-
MOAVHAMUKK. SHTponua. CTaTucTnyeckas MHTEPNpPeTauusa aHTponuu. TpeTbe Hayaso TepMo-
AVHAMUKKW. TepMOoLMHAMUYeCKne NoTeHUanbl.

Tema 2. OCHOBbI TEPMOXUMUN

Tennosble 3PPEKTbI XMMUYECKNX peakLmii. 3akoH Mecca. TennoTbl 06pazoBaHus. Tenso-
Tbl CropaHus. 3aBUCMMOCTb Tern/oBbIX 3PQEKTOB OT Temnepartypbl. 3akoH Kupxroga. Pacuert
TEnIoBbIX 3NEKTOB.

Tema 3. TepmogMHaMnKa pacTBOpOB

XapaKTepucTnkKa pacTBoOpoB. Teopun pacTBOpOB. TepMoAMHaMMKa npoLecca pacTBope-
HWs. PaKTOpbI, BMAIOLLME Ha PacCTBOPMMOCTb BeLLeCTB. 3aKoHbl Payns. KonnmraTeHble CBOWA-
CTBa pacTBopoB (MOHWXXEHWe AaBfieHWe Mnapa PacTBOPOB, MOBbILLEHWE TeMnepaTypbl KUMeHWs,
MOHVXeHNe TemrepaTypbl 3aMep3aHns PacTBOPOB, OCMOTMYECKOE [aBfieHune). Sbynunockonus.
Kpurockonus. OcMomeTpus.

Pazgen 2. YnpaBneHue PU3NKO-XMMNYECKMMM NpoLeccamm

Tema 4. Xmudeckue 1 ha3oBble paBHOBECUSA

3akoH [felicTBMst Macc. MpuHUMN MOABVKHOIO paBHOBeCUs. KOHCTaHTa paBHOBECUS W
MakCUMa/ibHast paboTa peakuun. PakTopbl, BANAIOLWME HA XMMUYECKOe paBHOBECUE. Y paBHEHMS
M30TepMbl, 1306apbl N M30X0pbl peakuun. [eTeporeHHble (PasoBble pPaBHOBECUA. YpPaBHEHWE
KnaneiipoHa-Knayauyca. Mpasuno ¢a3 M'moocea.

Tema 5. OCHOBbI KMHETUKN XMMUYECKNX peakLnii

MoHATUE CKOPOCTU XMMMNYECKON peakumn. KuHeTuyeckas Knaccugukaums peakymin. KoH-
CTaHTa CKOpPOCTU peakuunn. MonekynapHocTb U NOpPAA0K peakumu. INpocTblie peakumn, CnoXHble
peakuun. PakTopbl, BAUAIOLLME HA CKOPOCTb peakumn. Teopus GUHAPHbLIX COyfapeHuid. bbicT-
pble peakumn. MeTog, akTUBMPOBAHHOIO KOMIJIeKca. Teopus abCOMOTHBLIX CKOPOCTEN peakLuid.
DOTOXMMUYECKME PeaKLUN.

Tema 6. Katanus

O6Lme 3aKOHOMEPHOCTU KaTa/ln3a. TOMOreHHbI Katann3. [eTeporeHHblii 1 MUKporeTe-
POrEHHbI KaTa/n3, OCHOBHbIE MPeACTaBIeHNA N 3aKOHOMEPHOCTW. Teopun reTeporeHHoro Ka-
Tanmsa. OTpas/eHre U NPOMOTMPOBaHNE KaTan3aTopoB. KMHeTKa reTeporeHHoro Kartaamsa.

Pa3gen 3. 9neKTpoxmmuyecKune npoLiecchbl

Tema 7. PacTBOpbI 3/1EKTPOIUTOB




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

CBoliCTBa pacTBOPOB 3/1EKTPOIMTOB. OCHOBLI TEOPUN 3NIEKTPO/IMTUYECKON AMcCCoumMaLmn.
CusibHble U cnabble 3M1eKTPONUTLI. INEKTPUYECKas MPOBOAUMOCTb PacTBOPOB 3/1EKTPO/UTOB.
NepeHoOC aneKTpunyecTBa MoHamu. NoABMXXHOCTL MOHOB. PaBHOBECKE B pacTBOpax 3/1EKTPO/IU-
TOB. DNIEKTPONN3, 3aKOHbI Papajes.

Tema 8. SneKTpoABXYLLNE CUNBI

TepmoAnHaMMKa 3NEKTPOXMMUYECKUX cuCTEM. CTPOEHME TpaHuLbl 3NIEKTPOL, — PacTBop.
"anbBaHMYECKWNIA 3N1IEMEHT. BennumHa v 3HaK 31eKTpogHoro noteHuvana. Mamepenune 34C. Tu-
Mbl 31eKTPOLOB. KOHLEHTPaLUVOHHbIe 3/1eMeHTbI U AUDEY3NOHHBIA NOTEHLMaN. 3NeKTPOXUMU-
yeckaa Koppo3ua MeTa/ioB. MeTofbl 3aLMThbl METa/1/I0B OT KOPPO3UW.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.0/[].2 CocTaB, CTPOEHME 1 CBOWCTBA OPraHNYeCKNX BELLLECTB»

O6beM AMCUMNINHBI COCTaBNsSeT 6 3ayeTHbIX eAuHUL, BKIOYas TPYA0eMKOCTb MpoMe-
XKYTOYHOI aTTecTauun.

dopmMa OTYETHOCTM — 3a4eT, 3a4eT C OLIEHKOIA.
Copep>kaHue ANCUUNNHBI

Tema 1. OCHOBHble MOHATUSI OPraHNYecKon XMMUN.

MICTOYHMKIN OpraHnN4eckoro cbipbsi. MeTobl BblAeNEHUS, OUUCTKN U NAEHTUDMKALUN Op-
raHM4YeCcKnX coeanHeHni. KauecTBeHHbIV 3N1eMEHTHbI aHann3 (OTKpbITWE yrnepoaa, BOAOPOAA,
asoTa, cepbl, ranoreHos). MPUHUMNBI KONNYECTBEHHOMO 3/IEMEHTHONO aHaIn3a, YCTaHOB/EHNe
MO/IEKYNAPHOIN (OPMY bl COEANHEHNS.

dopmMMpoBaHNE W OCHOBHbIE MOMOXEHUSI TEOPUWN CTPOEHMS OPraHUYECKUX COeAMHEHWI
(Teopusa pagmkanos, Teopus TUNos, Teopus A. M. bytneposa). Knaccudmkaums opraHnyeckumx
COEANHEHMNI. ICTOUHMKN MH(hopMaLmn 06 OpraHNYecKnX COeanHEHUSIX.

Tema 2. CnoXkHble MPon3BOAHbIE OPraHNYeCKNX BELLIECTB

OO6Llee NpeAcTaBNeHME O CNOXHbIX MPOM3BOAHBIX PA3/IMYHbLIX KNacCoOB OPraHMYecKmx Cco-
eIMHEHW. ApeHbl 1 YrneBoAopoabl CMELLAHHOro Tuna. eTepoaToOMHbIE COEANHEHNS CMeLLaH-
HOro Tuna. Kncnotbl, aMMHOKNCIOTbI M CIMPTbI CMELaHHOro Tmuna. CMoAncTo — acanibTeHo-
Bble BewecTBa (CAB). ButamuHbl — Kak MpeACTaBUTENN CMIOXHBIX MPOM3BOAHBIX PasINYHbIX
KMacCoB OpraHM4Yeckux BewecTB. OCOBEHHOCTW MOMYYEHUS,, MPUMEHEHMS W XUMUKO-
(hM3NYECKNX CBOWCTB BUTaMUHOB. HepTb — Kak MCTOUYHUK CAB 1 Apyrux CnoXHbIX Npon3Bos-
HbIX OpraHMYeCcKMX BELLECTB: Kapbonaos, KapbeHoB, achasibTEHOB, Ma/lbTEHOB, CMOA. JINnAbl —
MPOCTbIE M CNOXHbI: HEMTPa/bHbIE aUMArAMLEPONbl, BOCKA. dochonmnugpl. Mnmkosngel. Cte-
ponabl. OCOGEHHOCTU CTPOEHMUS, XMMUUYECKNX U IU3NYECKMX CBOWCTB, NONYYEHUS U NPUMEHE-
HWUS OTAEMbHbIX MPeACTaBUTENen NUNNAO0B, KakK CAOXHbIX MPOM3BOAHLIX OPraHMYecKux Be-
LLLeCTB.

Tema 3. YTneBogabl.

HomeHKnaTypa 1 Knaccuukaums, XapakTepHble XMMUYECKMNe CBOMCTBA. MoHOocaxapuabl.
Crepeonzomepus. KoHurypaumoHHble psgel. KonbyaTo-uenHas TayToMepus, MyTapoTaums.

Peakunn, ncnosb3yemble 11 BbIACHEHUA CTPYKTYPHbIX U CTEPEOXMMUYECKMX XapaKTepu-
CTUK MOHOCaxapuioB: OKUC/IEHWEe N BOCCTAHOB/EHME, auMIMpoBaHmne, aflkKuinpoBaHmue, obpaso-
BaHMe (DEHUNTNAPa30HOB M 03a30HOB, NEPEX0Abl OT HMU3LIMX MOHOCAaXapuaoB K BbICLUMM U 06-
paTtHo.

[On- n nonucaxapuibl, NpPeAcTaBneHe 0 HAXOXAEHWUW YINIEBOAOB B MPUPoLe 1 NyTax nx
ncnonb3oBaHus. CTpoeHKe, N30MePUS, XUMUKO-(PU3NYECKIMe CBOMCTBA NONMCaxXapuaoB.

Tema 4. AMUHOKWUC/IOTbI.

HomeHknaTypa v knaccugukaums. CTPYKTYpHbIe TUMbl NPUPOAHBIX o-aMUHOKUCOT, CTe-
PEOXMMUSA N KOH(UTYpaunoHHble psadbl. CUHTe3bl U3 abernaoB 1 KETOHOB Yepes3 LuaHrngpum-
Hbl, U3 Ma/IOHOBOI0, aLeTOYKCYCHOr0 1 HUTPOYKCYCHOIO 3(DMpPOB, rafioreH- 1 KeTOKapboHOBbIX
KWC/NOT.

MeTofbl CMHTe3a [3- aMMHOKMC/IOT, OCHOBaHHbIE Ha peakumax HerpegenbHbIX U Aukap6o-
HOBbIX KMCNOT. KMCNOTHO-OCHOBHbIE CBOWCTBA aMWHOKMCNOT U 3aBUCUMOCTb UX CTPOEHUSt OT
pH cpeabl. M303nekTpuyeckas Touka. Ob6pa3oBaHMe MPOM3BOAHBIX MO KapOOKCUILHOW 1 aMu-
Horpynne, 6eTanHbl.

B3anmopencTeme ¢ a30TUCTOM KMUCNOTON. MpeBpaLLeHuns, NPoTeKaroLmMe Npu HarpeBaHum
aMWHOKMCNOT N 3aBUCUMOCTb MX Pe3yNibTaTOB OT B3aMMHOIO PacrofiokeHns [ABYX (DYHKLMO-
Ha/IbHbIX rpynn. [peacTasneHns o NeENTUAHOM CUMHTe3e. Kanponakrtam 1 ero TeXHMYeckoe 3Ha-
yeHue. DHaHT.
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Onuronentuabl U nonmnentugbl. CTpoeHWe, CBOCTBA M NonyyeHne 6esikoB. KayecTBeH-
Hble peakuuu Ha 6enku.

Tema 5. [NATUYNEHHbIE FeTEPOLUKIIbI.

O6Lme npeLcTaBNeHNs N KnacCUuKaunsa retepoumkios. MATUYNEHHbIE TETEPOLUKIbI C
OfHVM reTepoaTtoMoMm (thypaH, TMoteH, umppon). ObLime MeTOAbl CUHTE3a U B3aMMONpeBpaLLe-
HUSA (KOpbeB). 3aBUCMMOCTb CTEMEeHN apoMaTUYHOCTM OT NPUPOAbI FeTepoaTtoMa 1 ee BISHWE
Ha 0COOGEHHOCTYM B3aMMOLENCTBUA reTepouuKia ¢ anekTpogunamu. CpaBHUTeNbHAA XapakTepu-
CTMKa (DU3NYECKMX N XMMUYECKUX CBOMCTB (pypaHa, TUOgeHa, nuppona u 6eHs3ona. Peakuum
rMAPUPOBAHNA U OKUCNIEHWS.

®ypypon n TrodeH-2-anbaerng, NMpocamsesas KucnoTa. KUCI0THbIe CBOWCTBA Nppona
M UX UCNOMb30BaHNE B CUHTE3e. AHA/IOMUA B CBOMCTBAX NMppona u geHona. KoHgeHcauus nup-
pona ¢ opManbLerngoM u MypaBbUHOW KUCNOTOW. Muppon-2-anbherng v ero npespatieHve B
NopgnH. MUPPONbHLIN LMK KaK CTPYKTYPHBIA (hparMeHT Xnopodunnia u remoriobuHa. NHgon
N ero nponssofHble. MeTofbl NMOCTPOEHUA MHAOMLHOMO A4pa, OCHOBaHHbIE HA UCMO/b30BaHUN
apoMaTUYeCKMX aMMHOB M apuirnapasoHoB (peakuns duepa). XMMMUYeCKMe CBOMCTBA UHA0NA
Kak aHasiora nupposna. CUHTe3 BaXKHelLMX Mpou3BOAHbIX. MpeacTasneHne 0 NPUPOAHBIX CO-
eIMHEHNSAX MHAOMBHOIO psga, MHAWTO. MoHATME 06 MHAUTOMAHBIX KpacuTensax n KyboBom Kpa-
LLEHNN.

MATMYNEHHbIE TeTepoLMKbI C aTOMaMK a30Ta, Kucnopoga u cepsbl. NMvpason, nMmaason,
TpWa3onbl, TETPA30/1; OKCa30/, TMA30/; OCHOBHbIE METOAbl CUHTe3a, NpeicTaBieHne 06 anek-
TPOHHOM CTPOEHUMW, aPOMaTUYHOCTU U XMMUYECKUX CBOMCTBAX.

Tema 6. LLlecTnuneHHbIe reTePOLNKIIbI

LLlecTnyneHHble TETEPOLUUKILI C OAHUM reTepoaTomMoMm. MupuamH 1 ero romosnorn. Ho-
MeHKaTypa n n3oMepus NpPon3BoAHbIX. APOMATUYHOCTL YU OCHOBHOCTbL MUPUAMHOBOIO LMKNA.
MposBieHne HYKNeOMU/bHBIX CBOWCTB: peakuumn ¢ 31eKTpoduiaMmn no atomy asorta U o6paso-
BaHve N-okucu. OTHOLLEHWE NMUPUAUHA U €r0 TOMO/IOr0B K OKUCAUTENAM. [MapupoBaHne nu-
PUAMHOBOIO Aapa. BnnsHme retepoatoMa Ha peakLMOHHYH CMOCOBHOCTb MUPUAMHOBOMO LMK
B LIe/IOM U ero OTAe/bHbIX NOMOXKEHNA. AHANOMMA B XUMUYECKMX CBOMCTBAaX NUPUAUHA U HUT-
pobeH30a. Peakuumn 3aneKTpoPUILHOIO 3aMeLLeHNs B sape nupuanHa n ero N-okucu. Peakuum
HYKN1eo(hnILHOro 3amelleHns Bogopoda (peakums UmumbabmHa) m atomoB ranoreHa. AKTUB-
HOCTb METW/IbHOM FPYNMbl Y 3aBUCUMOCTb OT ee PacnooXeHUs B MMPUANHOBOM sape. BivsHue
MONOXEHNSA (PYHKLMOHANIbHOW TPynMbl B KOJbLE HA CBOMCTBA MMAPOKCU- Y aMUHONUPUANHOB:
TayToOMepusa ruapokcunupuanHos. Conv NUPUAMHUA, pacLuensieHne NMPUAMHOBOIO UMK/A.

XVHOMVMH 1 ero npocTteive npov3BogHble. MeToAbl NOCTPOEHUS XUHONMHOBOTO A74pa,
OCHOBaHHble Ha peakuusaX aHWMHa C FULEPUHOM U KapOOHW/IbHLIMU COEAUHHUAMMW (CUHTESbI
Ckpayna n [ebHepa - Munnepa). OkucneHne xmHunmHa. CX0ACTBO M pasninume XMMUYECKMX
CBOMCTB NMUPUAMHA U XMHONMHA. VI30XMHONWH. [MpeacTasneHne 0 NpUpoaHbIX COeAMHEHUSX, fe-
KapCTBEHHbIX CPEACTBaX M KpacuTensx - NPOn3BOAHbLIX NUPUANHA.

LLIecTnYneHHbIe a30TUCTbIe TUTEPOLMKIbLI C ABYMA reTepoatoMamun. MNupumuamH. Cnoco-
Obl MOCTPOEHMS NUPUMUAMHOBOTO fAPa, OCHOBaHHbIE HA B3aMOAENCTBMN MOYEBUHBI 1 €e Npo-
N3BOAHbIX C Ma/IOHOBbLIM 3h1poMm, agmpamm B-anbaerno n - ketokncnor. CXOoACTBO U pasfu-
4me XMMUYECKNX CBOMCTB NUPUAMHA U NUPUMUAUHA. TTyPUH 1 ero NPon3BOAHbIE.

[MypuHOBbIE N MUPUMUANHOBbLIE OCHOBaHWA. HyKNenHOBble KUCNOTbl. MOHOHYK/IEOTUA,
MonuHykneotns. OcobeHHOCTU CTPOEHNA 1 CBOMCTBA. MprMeHeHNe.

Tema 7. AnkaHbil.

AnKaHbl. TOMONIornyeckuii pag, HOMeHKIaTypa 1 U30Mepus, alkubHble pagukanbl. Mpu-
POAHbIE UCTOYHMKN. MeTofbl CUHTe3a: TMApPUpOBaHMe HernpegesbHbIX YrieBoLopoL0B, BOCCTa-
HOBNEHWE Pa3/IMYHbIX KNacCOB OPraHWYecKnx CoefUHeHWN, peakums Bropua, ekapbokcnnmpo-
BaHWE N 3N1EKTPONN3 COoMeit KapboHOBbIX KMCNOT (peakums Konboe).

SNEeKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOEHWE a/lkaHOB, A/IMHbI CBA3EN N BaIEHTHbIE YT /bl
Curma - cBa3n. OnucaHne 3NeKTPOHHOrO CTPOEHUSA MeTaHa No MeTOAY MONEKYNAPHbIX opouTa-
nein. BpawyatenbHas M30Mepusi, KOHMOpMaLMM U UX OTHOCWUTENbHbIE 3Heprun. Pusnyeckme
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CBOICTBA a/IKaHOB U WX 3aBUCUMOCTb OT [/IMHbI YIIEPOLHOM Lienn U CTENeHN ee pa3BeTB/IEHHO-
CTW. CneKTpa/ibHble XapaKTePUCTUKMN.

XUMMNYECKME CBOICTBA ankaHOB. TOMONNTMYECKUIA TUN pa3pbiBa cBs3U. CBOGOAHbLIE, pa-
AVKanbl, Ka4eCTBEHHAsA TPAKTOBKA 3/IeKTPOHHOI0 CTPOEHUS, (PaKTopbl, ONpeenstoLmne nxX 0THO-
CUTENIbHYKO CTabWUNbHOCTb. PTOPMpPOBaHWE, X/IOPUPOBaHKE, CYNb(OXI0PUPOBaHKE, CyNb{o-
OKMCieHne; 06pa3oBaHve CoNeld, XI0paHrMapUAoB, 3MPOB U aMUOB CYNb(OKMUCIOT, UX Npu-
MeHeHue. 'napvpoBaHue (KugkogasHoe 1 napogasHoe), OKUCIEHME MO NepBUYHOMY, BTOPUY-
HOMY ¥ TPETUYHOMY aTtoMam yrnepoga. KpekuHr ankaHoBs (pacnag, A1CnponopLyuoHNpoBaHue,
coeanHeHmne). OCHOBHbIE MYTW UCMO/b30BaHUA a/IKaHOB.

Tema 8. ANKeHbI.

AsKeHbl. HomeHKnatypa, nomepus. Cnocobbl NofyyveHns: AernapmpoBaHme ankaHos, Ya-
CTUYHOE TMAPVMPOBaHKE afKMHOB, AErnaporanoreHMpoBaHme 1 npasnno 3aiuesa. E1 n E2 - me-
XaHW3Mbl [ervaporasioreHnpoBaHns, AeraioreHupoBaHune, aermgparayms CnvpToB N ee Mexa-
HU3M.

TepmnyecKoe pasfoXeHne YeTBEPTUYHbIX aMMOHMEBBLIX OCHOBaHWI (peakuus IMogmaHa),
npe.paLLeHne Kapb6oHunbHONW rpynnbl B rpynny C=C (BUTTUr), KPEKWHT He(hTenpoayKTOB.
Mpupoaa ABOINHONM Yrnepoa -yrnepofHon ceasn. Ceoictea M - cBsisn. OnucaHme 3neKTPOHHO-
ro CTPOEHUS 3TWU/IEHa B paMKax MeToja MOSeKYNspHbIX opbuTanein. MeomeTpuyeckas (uuc -
TPaHC -) 30Mepus a/IKeHoB. PU3NYECKME CBONCTBA M CMEKTPa/IbHbIE XapaKTePUCTUKN aIKEHOB.

XMUYecKne CBOMCTBA aKEHOB: FMAPVYPOBaHWe, NPUCOEANHEHUNE TaforeHOBOLOPOLHbIX
KUCNOT, rasloreHoB, BOAbl, 3NeKTPO(UIbHLIN MexaHn3m npucoeamHeHuns no csssm C = C. Cre-
PEOXMMUS 3N1EKTPOPUNBHOIO NPUCOeLMHeHus. paBuio MapKOBHUKOBA U ero MHTepnpeTaLus.
OG6palLleHne opueHTaumm npucoeamHeHns bpomuctoro sogopoga (no Kapatly) Kak pesynbTart
M3MEHEHNS MexaHM3Ma peakummn (nepekncHbIv athgekT). PagukanbHble peakuum ankeHos.

Peakuun OKMCEHNA a/iKeHOB: anokcuamposaHue (Mpunexaes, LLapnnecc), UMC- 1 TpaHc-
rmapokcunnpoeaHue (peakuus BarHepa), paciiennenue cssasm C = C, 030H0mM3. NMonumepursa-
UMS: KaTMOHHasA, CBO6OAHOPaANKa/IbHaA U KOOpPAMHALMOHHasA. Tanomepusaums.

Peakuuns asiKeHOB MO a//IMIbHOMY MOMOXEHWUIO: Ta/l0reHNPOBaHNE, OKUCNEHWE, OKWUCN-
Te/lbHbI aMMOHOMN3. ANNUbHAA  T-3/1IEKTPOHHAA CUCTEMa, p,mt-COMPSXKEHWE, Ka4yeCTBEHHOE
onucaHvie B TepMuHax Teopum MO 1 xapakTtep pacnpefefnieHnst 371IeKTPOHHOR NIOTHOCTK B an-
NN/IbHBIX KaTWUOHE, pajuKane, aH1OHe.

Tema 9. AnlKaguneHsbI.

AnkKagmeHbl. HomeHKnaTypa, Knaccumkaums v nsomepus. BakHelwmve 1,3- gueHbl w
Cnoco6bl MX NOMYYEHNs: LernapupoBaHue asikaH-a/IKeHOBbIX CMECen, AernapoxXiopupoBaHme,
ferngparaums AByxaToMHbIX cnupToB. CuHTe3 aneuHUNa C.B.JlebefeBbiM, MeXaHN3M peakLmm.
Mpupoga yrnepoa-yrnepoaHbIX CBs3el B AMEHOBbIX YIIEBOAOPOAAX. T, 1t- COMPSHKEHMe, feno-
Kann3oBaHHble 71-MO B CONpsXXeHHbIX AVEeHax.

Xunmunyeckme csoicTea 1,3-4MEHOB: KaTa/IMTUYECKOE TUAPUPOBaHUE, 3M1EKTPOPUIbHOE
NPUCOeANHEHNE TA/IOTEHOB N ra/ioreHOBOA0POLO0B, MeXaHU3M npucoefnHeHus. OpueHTaums B
3TUX peakUmsX B YCOBUAX KMHETUYECKOTO 1N TEPMOLUHAMUYECKOTO KOHTPOSIS. JMEeHOBbIN CUH-
Tes.lMoHATMe 0 nNpaBunax Byasapaa - XopdmaHa; npeacTas/ieHne 0 paspeLleHHbIX U 3arpeLLeH-
HbIX M0 CUMMETPUM pPeakumax LMKNONPUCOeLNHEHUSA C NO3ULMIA pacCCMOTPEHUS rpaHnyHbIX MO
peareHToB. [NonmMmMepu3aums n LknoonMromepmnsaums 1,3 -aneHos.

Pa3HOBMAHOCTW NMHENHOW MOMMMEPU3ALMN N ee TEXHUYECKOe 3HauveHve. MpupogHblid v
CUHTETUYECKMIA KaydyK. yTTanepya. MonyyeHvne nsonpeHa n3 aueToHa 1 auetuneHa (Pasop-
CKuin). BynkaHunsaums Kaydyka. MoHaTue 06 nsonpeHongax. rMonveHsl. KapotuHongel. Monna-
LeTuneH. KymyneHbl: 3N1eKTPOHHOE U NPOCTPaHCTBEHHOE CTPOeHMe. CTEPEOXUMMUS KYMY/IEHOB.

Tema 10. ANIKUHBL.

AnKnHbI. HOMeHKnatypa 1 n3oMepus anknHoB. Cnocobbl 06pa3oBaHUS TPOMNHON CBS3MN.
KapbuaHblii U NUPONNTUYECKUIA METOALI NONYYEHUA aueTuneHa, AeiCcTBre CNMPTOBOrO PacTBo-
pa Lienoyv Ha LUrasioreHomnpou3BOLHbIE C TeMUHaIbHBIM U BULMHAIbHBIM PaCcnoNOXeHNeM
aToOMOB rajioreHoB. OnvcaHve TPOMHON CBA3M Ha OCHOBE MpeacTasneHns 06 SP-rmbpuansauuu.
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®un3nyeckme CBOMCTBA M OCHOBHblE CMEKTPa/bHble XapaKTEPUCTUKM aKUHOB. XUMUYe-
CKMe CBOWCTBA: KMUCNOTHBIA XapakKTep, KaTaIMTUYeCKoe BOCCTaHOB/IEHWE HATPUEM B XKULKOM
ammuake, rMapupoBaHue, rasioreHMpoBaHe, TMAPOrasioreHNpoBaHve, ruaparaumns (peakums
M.I". KyyepoBa), NpucoeinHeHNe OpraHNYecKnx KWUCoT, CMMPTOB, LMaHOBOLOPOAA, peakumu
dadopckoro 1 Penne Ha OCHOBE aLUeTUINHA.

HyknogunbHoe NpucoeguHeHVe No TPOMRHONM CBA3W. MpeBpaLleHne aueTuieHa B BUHWUNa-
LleTUIeH, NPOMbILL/IEHHOE 3HaYeHue 3TON peakumun. Linknoonmromepusaumns ankmuHoB. ANKUHBI
KaK AueHo(UNbI.

Tema 11. CnvpTbl, NPOCTbIE 3PUPbI, Ol -OKUCK.

OfHOaTOMHbIe HaCblLLeHHbIe CnMpTbl. HOMeHKaTypa, nsomepus, knaccugukaums. Cno-
cob6bl 06pa3oBaHMsA CMPTOBON MAPOKCUIBHOW FPYNMbl: NPUCOeAMHeHMe BOAbl No cBA3n C=C,
rnmaponus ceasm C-ranoreH, BOCCTaHOB/EHNE KaPOOHWIbHOM 1 CNI0XHO3MUPHOR rpynn.

CUHTE3bI C UCMO/b30BaHMEM META/INI00PraHUYeCKUX COeMHEHN. DNEeKTPOHHAsA Npuposa
1 nonspHocTb cBsAeit C-O n O-H, BofopoLHas CBS3b U ee NPOSB/IEHNE B CNEKTPa/IbHbIX Xapak-
TEPUCTMKAX U (PU3NYECKNX CBOMCTBAX CNUPTOB.

XMMUYecKne CBOWMCTBA: KMUC/OTHO-OCHOBHblE CBOMCTBA, 3aMeLLeHUe TUAPOKCUIIbHON
rpynnbl Npy AeACTBUM CEPHON KUCNOTbI, rafloreHOBOAOPOLOB M raloreHaHrngpuaoB MUHepasb-
HbIX KUCNOT, Aerngpatauns; pacCMOTPeHMe aTUX peakuuidi ¢ No3uuuiA obLmX NpeAcTaBieHnii o
MexaHu3mMe HYK/1eo(pUIbLHOMO 3ameLleHus U OTLWEeneHns B anuatnyeckom psagy. CuHTes,
CBOWCTBa, CUHTETUYECKOE WUCMO/Ib30BaHNE aNIKUIOBbIX 3(MPOB MUHEPa/IbHbIX KMCIOT. [dnme-
TUNICYNbMAT Kak MeTUMPYIOLWMNIA peareHT. MpucoeguHeHne CNPTOB K oniedrHam, aueTuieHo-
BbIM COeIMHEHUAM, 06pa30BaHNe NPOCTLIX APMPOB, B3aUMOLENCTBME C KapOOHWUIbHLIMU COeAN-
HEHUAMMW, KapOOHOBLIMM KUC/IOTaMU U MX MPOU3BOAHBIMU. OKUCNEHWe W LernapupoBaHue
cnupToB; peakuuns OnneHayapa. MeTaHo, 3TaHO/, UX MOMyYeHWe B NPOMbILLIeHHOCTH. OCHOB-
Hble MyTW NPUMEHEHWS CNPTOB.

MHOroaTomMHble CnNUPTbI. [AMKOAKM, CNOCOObI MX MOMYYEHUS, XUMWUYECKME CBOMCTBA;
OKWC/EeHNe TeTpaaLeTaToM CBMHLA M AOLHON KMCNOTON (peakumns Mananpaga), B3aMMoeicTane
c 6OpHOI KMCNOTOW, NpeBpaLLieHre B o-OKMUCH, Aermaparanus, NMHaKoIMHoOBas neperpynnmpoB-
Ka. OTUEHIINKONb, ero CBOWCTBA. [W- 1N NOMAMATUNEHTIMKOAN. [IMLEPUH: METOAbI CUHTE3a,
OCHOBaHHble Ha UCMO/Ib30BaHUW MPOMNUIeHa; 06pa3oBaHe NPOCTbIX U COXHbLIX 3(MPOB, KOM-
MNEKCoB C MOHaMW MeTasNoB, Aerngparauus. FNpuUMeHeHWe rnnueprHa U ero NpPon3BOLHbLIX.
MeHTaspuTpuT. Kennnt, copbuT. A30THbIe 3(Mpbl MHOTOATOMHbIX CMMPTOB.

HeHacblleHHble cnupTbl. [paBuno 3nbTekoBa - JpneHmeriepa. ANAMNOBLIACMNPT.
MeTofbl CMHTE3a, XMMUYECKMEe CBOMNCTBA U MX OCOOEHHOCTU, CBA3aHHbIE C a/I/IN/IbHbLIM MO0Xe-
HWEeM TMAPOKCUNBLHOW Fpynmbl. [ponapruiosblii cnMPT. BUHUNOBLIA CNUPT 1 ero nNpoun3Boa-
Hble. BUHMNaLEeTaT 1 NoNMMEpPbI Ha ero OCHOBE.

MpocTble agupbl. HomeHknatypa, Knaccudukauus. Juankuiosble agupbl: cnocobbl no-
Ny4YeHuns, B3aMMOAENCTBME C MPOTOHHLIMM KUCIOTaMW M KUCNOTamu JIbtouca, pacluensieHue,
okucneHne. ObpasoBaHve rnapornepeknceid, Nx obHapyxeHne n yaanexnue. Linknnyeckue npo-
cTble aupbl. TeTparngpodypaH. 1,4 - AuokcaH. KpayH-agupbl. KomnnekcoobpasoBaHue C
MoHaMn MeTa/10B. MpUMeHeHVe B MeX(a3HOM KaTam3e.

o-Okucy. TMonyyeHune, n3omepunsaums, B3aMMOLENCTBME C rasloreHoBOLOPOAaMM, BOAOM,
cnupTamn, 3TWIEHTIMKONEM, aMMUAKOM M aMMHaMu, MarHUnopraHMYeCKUMN COeAMHEHUAMM.
ANUXNOPrUapviH.

Tema 12. Kapb6oHunbHble coeiHeHNA. HenpeebHble aibAerngbl N KETOHbI.

KapboHubHble coefnHeHns. HomeHknatypa, knaccudukauyms. Crnocobbl o6pa3oBaHus
KapOOHW/IbHOW FPYMIbl: OKUCNEHNE anKaHOB, 030HOMN3 1 KaTaIMTUYEKOE OKUC/IEHNE 0N1etHOB,
OKCOCWHTee3, ruaparauns ankaHos (peakuus Kyuyeposa), rmaponuns reMMHa bHbIX AMrasioreHo-
MPOV3BOAHBLIX M BUHWIOBbLIX 3()MPOB, OKWUC/EHVE N LernapupoBaHne CrnmpToB, OKUCIUTENIbHOE
pacLLiensieHne rnKonei, feiicTBre YpoTponuHa Ha ankunranoreHnabl ( peakuus Commne).

CuWHTe3 afibernioB N KETOHOB M3 KapbOHOBbLIX KUCOT U UX NPOU3BOAHbIX: BOCCTaHOB/Ie-
HWe X/0paHrnapuaoB (peakums Po3eHMyHpa-3aiileBa), BOCCTAHOB/EHME HUTPUJIOB, peakuus
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KapOOHOBbLIX KMC/IOT N MX MPOU3BOAHLIX C METa/1I00PraHNYECKUMU COeLUHEHUAMU, MUPOSIN3
coneit KapboHOBbLIX KWUCMOT U €ro KaTa/IMTUYeCcKmne BapuaHTbl. NEKTPOHHOE CTPOEHME Fpynbl
C=0, pacnpeaeneHune 371eKTPOHHOM MIOTHOCTU U €ro CBs3b C PeakLMOHHON CMOCOOHOCTLIO Kap-
6OHMNbHOM rpynnbl. OCHOBHbIE CNEKTPa/IbHbIE XapaKTEPUCTMKIN U (IU3NYECKIE CBONCTBA.

Xunmunyeckune cBoicTBa. CpaBHEHME PeakLMOHHON CNOCOGHOCTM U NyTel npeBpaLieHns
anbAernaoB 1 KeTOHOB. Peakummn ¢ reTepoaTOMHbIMIU HyKIeo(unaMu: ruapatayms, B3aumomei-
CTBME CO cnvpTamu, (nonyauetanu, auetanm U Ketanun), NATUXIOPUCTbIM POChopoM, rmapo-
cynbhuToM HaTpus. B3aMMogeliicTBme € a3oTcofepXallMmn HyKneogmnnamm: obpasoBaHune OK-
CUMOB, T'Jpa3oHO0B, a3WHOB, 3aMeLLEHHbIX TMAPa30HOB M CeMUKap6a3oHOB, B3aUMOLENCTBME C
BTOPUYHLIMX amMMHaMM 1N 06pa3oBaHe eHaMWHOB, B3aUMOZAECTBME C MEPBUYHBIMW aMUHaMKN Y
o6pasoBaHne ocHoBaHWI LLndia, B3aMoLecTBMe ¢ ammMmuakoM (YPOTponuH), peakums MaHHU-
xa. B3anmogpeiicteune ¢ C-Hykneothmnamn: obpasoBaHMe LMaHTMAPUHOB, NPUCOEAMHEHME Mar-
HUIOPraHNYeCKUX COeAMHEHWA.

KeTo-eHONMbHas TayTOMEpWS M CBA3aHHbIE C Hell CBOWCTBA KapOOHWU/bHBLIX COEAUHEHWIA:
rajioreHMpoBaHne 1 rasloPoOpPMHOe pacLLensieHne, HATPO3NPOBaHWE, alIKUNNPOBaHNE. AfbL0/b-
HO-KPOTOHOBas KOHAEHCaUMsA U ee MexaHu3M Npu KACNOTHOM MU OCHOBHOM KaTtannie. KOHAeH-
caums afibAernaoB N KETOHOB C COEAUHEHUAMM APYTUX TUMNOB, COAEPXKALWMNX aKTUBHYIO MeTue-
HoBYIO rpynny (peakums KHeBeHarens). Linknoonuromepusauma v nonMmepusanms anbiermaos
(TprokcaH, napanbgerna, napagpopm).

OKUCINTENIbHO-BOCCTAHOBMTE/IbHbIE Peakumn anbAerngoB N KeToHoB. OKMCNeHVe anbie-
rMOOB [0 KapbOHOBbIX KWUCMOT, OKWC/MEHME KETOHOB 6e3 pas3pbiBa WM C paspbiBOM Yriepof-
yrnepofHbIx cBsA3el (npasvna MNMonosa). Katanutnyeckoe rmapupoBaHme KapooHUIbHbIX Coeau-
HEHWIA, BOCCTAHOB/IEHWE KOMIM/IEKCHBIMW TUAPUAAMU METaINIoB, CMpTamy B MPUCYTCTBUMN ai-
Koronatos anomMuHus (paBHosecne MeepBeliHa-IMoHHAopha-Bepnes, peakums TULLEHKO),
ama/lbraMMpoBaHHbIM LIMHKOM U CONIHOM K1CNOTON (peakumst KnemmMeHceHa), BOCCTaHOB/IEHME
KETOHOB MeTa/llamy ¢ 06pa3oBaHNEM MeTa/IN-KeTUNOB 1 NMHAKOHOB. B3anMoaecTBMe HeeHO -
3VPYOLMXCA a/bAernioB co wenovamu (peakums KaHHuuLapo), 6eH30MHOBas KOHAeHcauus.

A30TCOAepXKallme Npoun3BoAHble KapOOHWbHBLIX coeanHeHuiA. Obwme npeacTaBneHns o
CXO[CTBE 3M1EKTPOHHOI0 CTPOEHUS U XUMMUYECKUX CBOWCTB KapOOHW/IbHOW W a30MEeTMHOBOW
rpynnbl. BocCTaHOBNEHME OKCMMOB, MMAPa30HOB, LWNG(OBbLIX OCHOBaHWI, BOCCTaHOBUTE/IbHOE
amMVHMPOBaHMe KapOOHW/bHbIX COeUHEHNA. OKCUMbI: reoMeTpuyecKas U30Mepus, npespaLLe-
HUA, KaTaIn3nmpyemMble KUCN0Tamu, neperpynnuposka (bekmaHa) oKcrmMa LMK/IorekcaHoHa v ee
MPOMbILLNEHHOE 3HaYeHne. KaTannsnmpyeMoe 0CHOBaHMEM Pa3/ioXeHve rmapasoHoB Kak crocob
BOCCTaHOB/IEHNS KapOOHW/bHBIX coeAnHeHn (peakums KmkHepa-Bonbtha). KncnotHblili rmgpo-
N3 TMAPOCYNbMUTHBIX NPOM3BOAHBIX, OKCUMOB, MMAPa30HOB, aueTanein U KeTanell Kak MeToj,
BbIAENEHNS N OUNCTKMN KaPOOHUIbHBLIX COeANHEHWIA.

o-[AMKapboHUIbHbIE CoefuHeHUs. HomeHKnaTypa u  Knaccudumkaums. Cnocobbl no-
NIYYeHWs, OCHOBAHHble Ha peakuuMsxX OKUC/IEHUS,, HUTPO3MPOBaHMSA WU  KOHAEeHcauuu-
[VKapboHW/bHbIE COeAUHEHUS. [ IMOKCab, METUTIMOKCA/b: 06pa3oBaHNe YCTOMUMBBIX TUA-
paToB, KaTa/M3npyemMble OCHOBaHMSAMWN NPEBPaLLEHNs B TMAPOKCUMKNCIOTLI. PeakTns Yyraesa u
KOMMJIEKCb! METa/I/I0B Ha ero ocHoBe. B-AuKap6oHW/bHbIE COELUHEHUS, KETO-eHObHAsA TayTo-
Mepus, allKMInMpoBaHne, 0bpa3oBaHme XefaTHbIX KOMIMIEKCOB C MOHaMW META/INIoB Ha NnpumMepe
aueTmnaleToHa.

o,B-HenpeaenbHble anbaernabl ¥ KETOHbI. O6LMe MeTOAbl CUHTE3a: OKUC/IeHWe 0/1e(IMHOB
No a//INNIbHOMY MOMIOXKEHUIO U CNUPTOB a/I/INIbHOIO TWUMa, KPOTOHOBas KOHAeHcauus Kapbo-
HWU/bHbIX COoeAMHeHNn. CUHTE3 akposiemHa Aervaparauueit rnmuepuHa. ONeKTPOHHOe CTPOeHMe
N ero CBsi3b C PeakLMOHHOM CMOCOBHOCTbIO o, B-HenpeaeNbHbIX KapOOHUbHBIX COeAUHEHWIA.
Xnmmyeckme cBoinctBa. CXOACTBO U pasnnume XMMUYECKUX CBOMCTB o,B-HenpeaenbHbIX anbae-
rMAO0B M KETOHOB: KaTa/IMTUYECKOE MMAPVPOBaHME, BOCCTAHOB/IEHME KOMM/IEKCHLIMU rMapnLamm
MeTaINIoB, CNMpTaMu, BOCCTaHOB/IEHWE MeTa/llaMy B NPUCYTCTBUM UCTOYHUKOB NPOTOHOB. Ce-
NEKTUBHOE OKWC/EHNE abAerngHon rpynmbl. Peakumy npucoeanHeHns BOAbI, CNUPTOB, ranore-
HOBOAOPO/AOB, rMApoCybUTa HaTPUS, aMMMaKa 1 aMMHOB, LIMAHUCTOro BOAOPOAA, MarHuinop-
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raHMYeCKMX CoefUHeHWU. Peakumm KoHAeHcaumm ¢ C-H-akTUBHbIMU COeaUHEHUAMMU (peakuus
Mwuxaans). ekt BuHUNOrMN N C-H-aKTUBHOCTb o, 3-HEHaCbILWEHHbIX KapbOHUIbHBIX COeau-
HeHWiA. KeTeHbl: MeToAbl CUHTE3a, peakuuy NPUCoeANHEHNS K KETEHaM KaK pa3HOBUAHOCTb pe-
aKkUuMin aunnmMpoBaHus, AUMepu3saLmu.

Tema 13. Kap60oHOBble KNCM0TbI U UX MPON3BOAHbIE.

KapboHOBble KMC/OTbl U UX MPOM3BOAHbIe. HOMeHKNaTypa n Knaccugpukaums. Metonbl
MonyyYeHNa: OKWUCNEeHWe YrnesoLOpOAOB, CNUPTOB U anbAernaos, CUHTE3bl C UCMO/b30BaHNEM
MarHuii- u IMTUAOPraHNYeCKNX COeLUHEHNI, OKCMAA YrNeposa, MaloOHOBOIO U aLeTOYKCYCHOro
3MpPOB, rMAPOAN3 HATPUIOB U CIOXKHBLIX 3MPOB. CUHTE3 YKCYCHOM KMUCNOTbl KapOOHUNMPOBa-
HVEM MeTaHONa Ha POAMEBOM KaTanmsatope. pupofHble UCTOYHMKM KapOOHOBbLIX KWC/IOT.
SNEeKTPOHHOE CTPOEHME KapOOKCUNBbHOM rpynnbl 1 KapboKcunaT-aHMoHa. Pur3nyeckune CBONCTBa
KapOOHOBbLIX KWC/OT U UX MPON3BOAHBLIX. BofopoaHble CBA3M 1 06pa3oBaHMe OUMEPHbIX acco-
umaToB. XMMUYeCKune cBOMCTBA. KMCNOTHOCTb, ee CBS3b C 3/IEKTPOHHbLIM CTPOEHMEM KapboHO-
BbIX KWC/OT U UX aHWOHOB, 3aBUCUMMOCTb OT XapaKTepa W MONOXEeHUS 3aMeCTUTeNel B a/TKu/lb-
HOW Lenwu. Mpon3BoAHbIE KAPOOHOBBIX KUCOT: COMW, CNOXHbIE 3MpPbI, rafioreHamruapuibl, aH-
TMapUabl, amuabl, TMapasuapl, asuibl, rMapoOKCamMoBble KUC/IOTbI, OPTO3PUPLI, aMUAWHbI, HUT-
publ. XKnpbl - Kak NpeAcTaBUTeNN CMOXKHbLIX 3(DMPOB: CTPOEHMWe, CBOCTBA, NoyyeHue. Jiunu-
Abl. MpefacTaBneHe 0 MexaHW3Me B3aMMOMpeBpaLLeHniA KapboHOBbLIX KUCNOT U UX MPOM3BOA-
HbIX, PO/Ib KAC/IOTHOrO M OCHOBHOIO KaTa/n3a Ha MpuvMepe peakumn aTepudmnkalmin u omMblne-
HWA. BoccTaHOB/IEHWE M ra/loreHnpoBaHne KUCioT (peakuus enng-®onbrapaa-3e/MHCKOro).
BbicLuve KapboHOBbIE KMCNOTbI: MaprapuHoBasi, NalbMUTUHOBas, CTeapuHoBas. NpefcTaBneHuns
06 OCHOBHbIX MYTAX MCMNO/b30BaHNSA KapOOHOBbLIX KWC/IOT.

Mpon3BogHble Kap6OHOBbLIX KMCNOT. Conu: peakums AeKapboKCUIMPOBaHUS U ee KaTalu-
TUYeCKMe BapuaHTbl, aHOAHOE OKMC/eHMe KapboKcunaT-aHMOHOB (peakums Konb6e), aenctaue
rasloreHoB Ha cepebpsiHble conun (peakumsa bopoamHa — XyHcamKkkepa). MNpakTuyeckoe Ucnosb-
30BaHue cosei KapboHOBbIX KMUCNOT. Mblnia. X0paHrMapUAbl: peakuun ¢ Hykneouaamm n uc-
NMonb30BaHWe X0pPaHrMAPUAOB B KayecTBe areHTOB auuinmpoBaHus, peakuum PoseHMyHAa-
3aiueBa, peakLmn ¢ MarHUAoOPraHNYeCKUMI coefuHeHUAMI. CNOXHbIE 3UpPbI: KaTaIMTUYECKOe
rMapvpoBaHne, BOCCTaHOB/IEHE KOMIMMIEKCHbIMU TapuiaMmu MeTannos, peakuuna byso-bnaHa.
Peakuus nepeatepuukatum n CroXXHOIPUPHOA KoHAeHcauun. MpeacTasneHns 06 OCHOBHbIX
MYTAX UCMO/Ib30BaHUA COXHBIX 3(MPOB. AHIUAPUAbI KAPOOHOBLIX KUCMOT: peakuyun ¢ HyK-
neotunamm (aymnmposaHve). AMUAbI: KUCIOTHO-OCHOBHbIE CBOMCTBA, MPUUMHbLI NOHMKEHHOIA
OCHOBHOCTW W MOBbILLIEHHON KUCIOTHOCTM MO CPaBHEHWNIO C aMMMaKOM Y aMUHaMK, OCHOBHbIE
MyTU NpeBpaLleHns B aM1HbI (BOCCTAHOB/EHME, peakLms FomMaHa U POACTBEHHbIE eli MpeBpa-
WeHns ruapasnaoB, asvaoB U FMAPOKCAMOBbLIX KUCNOT), peakums C a3oTUCTON KUCNOTON
(ByBo), npeacTtasnieHe 06 OCHOBHbLIX MYTSAX MCMO/b30BaHWUSA amMyaoB. B3aumonpespalleHus
amuaoB U HUTPWNoB. CBOMCTBa HUTPU/IOB: KaTaJIMTUYEeCKOe MMApUpoBaHne, BOCCTaHOB/IEHME
aIIOMOTNAPUAOM NATUSA, PeakuMn ¢ MarHUMOPraHUYeCKUMU COeANHEHNAMU. AMUAWHBI: NpU-
YMHbI MOBbILLIEHHOW OCHOBHOCTW MO CPAaBHEHMIO C aMUAaMK1 Y aMUHaMU.

Tema 14. ' MAPOKCUKUCNOTbI.

MmapokcmkmcnoTel. HoMeHKNaTypa 1 Knaccugukauma. Anngarmyeckme rmfpoKCUKMCIO-
Tbl. O6LIMe MeTOAbl CMHTE3a, OCHOBaHHblE HA CBOWCTBAX HeMpefenbHbIX, rasioreH-, Keto- u
aMVHOKapOOHOBbIX U AMKAPOOHOBLIX KUC/IOT, MHOFOATOMHbIX CMIMPTOB, MMAPOKCUabaerngoB v
TMAPOKCUHUTPUIOB. CUHTES, B-TMAPOKCUMKUCAOT MO peakuun Pedopmatckoro. MpupogHble nc-
TOUYHUKN N BXKHeNLIMe NPeLCTaBUTENIN TUAPOKCUKNCIOT.

"nnKonesast, Mo/iIoYHasA, A6104Has, BUHHAS, IMMOHHAA KUCNOTbl. XUMMUYECKMe CBOWCTBA.
Peakuun gernaparauum n 3aBUCUMOCTb pe3y/ibTata 0T B3aUMHOI0 PacrosioKeHUs KapooKCub-
HOW ¥ rugpokeurpynnel. MpegcTaBneHne 0 CTepeoXMMnA rMAPOKCUKMCIOT, peakuun ¢ obpalle-
HVEM M COXPaHEeHEM KOH(MTypauum XMpasibHOro LeHTtpa (BasbaeH).

Tema 15. Anbaernzo-  KETOHOKUCNOTHI.

HomeHknatypa u knaccugumkaums. MpocTeliime o-a/ibAeruao- N o- KETOKMCNoThI. MX
noJsiy4yeHne U3 KETOHOB, KapOOHOBbLIX KMUC/IOT 1 MX NPOM3BOAHbLIX. [pefcTaBneHne 0 CBOMCTBaAXx.
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B- Anbfernao- n B-KeTOHOKUCNOTbI, Crneumguka X cBOMCTB. MonyyeHne CnoXHbIX athu-
poB No peakumn KnaiizeHa. ALeTOYKCYCHbIN a¢mp, ero C-H- KNCNOTHOCTL 1 TayToMepus, obpa-
30BaHMe METa/I/IMYECKUX MPOM3BOAHbLIX, UX CTPOEHMe, ABOMCTBEHHas peakLMOHHas Ccrnocoob-
HOCTb W MCMO/Ib30BaHNE B CUHTE3e KETOHOB U KapbOHOBbIX KUC/OT.

Tema 16. LinknoasnkaHol.

Knaccuukaums n HomeHknatypa. CTpykTypaHas nsomepus. Metofbl CMHTe3a HacbILLEeH-
HbIX LMK/IOB: U3 AurasioreHasIkaHoOB No peakumn Bropua, B3aMMOAeCTB1EM AMasomeTaHa C a-
KeHamu, CMHTE3bl Ha OCHOBE Ma/lOHOBOI0 3(hmpa MU AMKapOOHOBbIX KWCMOT, ANEHOBbLIN CUHTES.
MmapvpoBaHmne 1 cyXXeHue UnkoBs (JemMbaHOB). [pOCTPaHCTBEHHOE CTPOEHUE LIMKNOA/IKAHOB.

KoHjopmMaumm umknorekcaHa v ero npon3BoAHbIX, 3KBATOPUA/IbHbIE Y aKCUa/IbHbIE CBSA3MN,
reomeTpuyeckas M3oMepus MPOM3BOAHBIX LMKIorekcaHa. OCO6EHHOCTY MPOCTPAHCTBEHHOIO U
3NEKTPOHHOI0 CTPOEHMS LMKIONPONaHOBOrO KonbLa. OTHOCUTE/IbHAsA YCTOWUYMBOCTb LMK/IOB NO
[aHHbIM TEeMn0T CropaHnsa 1 B3aumonpeBpaLLeHnii LMKI0B pasHbIX pa3mMepoB, ee aHa/In3 Ha oc-
HOBE NPeACTaBNEHWNIA O Pa3IMYHbLIX TUMAX HaMPSKEHNIA,

XunmMunyeckme CBOMCTBA LMKI06GYTaHa, LMKIONeHTaHa U UukiorekcaHa. Ocobble CBOMCTBA
umknonponaHa. O6Lme NpesCcTaBeHNs 0 CPeAHUX UMKIAX U MaKpouuKiax. TpaHCaHHYApHbIe
peakuuu.

Tema 17. Apomatuyeckue yrnesofoposbl (6eH30s1 1 ero romosiorn).

beH30n 1 ero romonoru, HoOMeHKNaTypa, nsomepus. VICTOYHNMKM apoMaTUYECKNX YrneBo-
[0POJO0B. DNEKTPOHHOE CTPOEeHME BEH30/IbHOMO KO/bLAa Y XMMUYECKMe CBOMCTBA 6eH30M1a: OTHO-
CUTE/IbHAA YCTOMYMBOCTb K OKMC/IEHWIO, CKNOHHOCTb K Peakuvsam 3ameLleHuns, TePMOXUMUS
rMAPVPOBAHNA U CropaHus 6eH3ona, ero 06pasoBaHWsA B peakuvn AWCMPONOPLMOHMPOBaHWS
LIMKNOreKCeHa 1 uuknorekcagneHa ("HeobpaTuUMbIin KaTanus™ 3eIMHCKOro), N3oMepu3aums apo-
apoBCKOro 6eH3ona. ®Punsnyeckne CBOMCTBA 1 OCHOBHbIE CMEKTPa/IbHblE XapaKTePUCTUKN 6eH30-
na v ero roMmonoros. MmapvposaHve 6eH30/1a, BOCCTaHOB/IEHME HATPUEM B XXMAKOM amMMUake [o
anrnapobensona (bepy).

Peakuny apoMaTUYecKoro 3/1IeKTPOUILHOTO 3aMeLleHNs: CyNb@upoBaHue, HUTPOBaHMe,
ranoreHNpoBaHne, ankKUIMPoOBaHWe, aLnInpoBaHme. 3HadyeHne 3TUX peakumin ans nepepaboTku
apoMaTUYecKnX YrneBoLOPOA0B, MPeAcTaB/ieHne 06 X MeXaHW3Me 1 ero aKCnepuMeHTa/IbHOM
060CHOBAHWW. T- U 0-KOMMJEKCbI, NeHTaANeHW/IbHas T-3/IEKTPOHHAA CUCTEMaA, ee HECBA3bIBAlO-
wasa MO 1 xapakTep pacnpefeneHns 3MeKTPOHHON NNOTHOCTW. BnansHue 3amectuteneil B 6eH-
30/1bHOM KO/ibLIe Ha M30MEPHbIA COCTaB MPOLYKTOB M CKOPOCTb peakumun. AnKunoeH3onsl. Cno-
CO6bI NOMYYEHNSA C UCNOMBb30BAHNEM PeakLii ankKUIMpoBaHUa 1 aunmpoBaHus 6eH30/a, peak-
ums Bropua-®duttura. Xummyeckme CBOCTBA.

Peakuunn aneKTpopuabHOro 3aMeLLeHns B 6eH30/IbHOM KOJibLie M OCO6EHHOCTN OpUEHTa-
UMM B 3TUX peakumax. MNMpoTOHMpPOBaHWe NONNANIKMHOEH30/10B, 06pa3oBaHne CTabubHbIX ape-
HOHVEBbIX MOHOB. [le3aKnnnposaHue, AMCNPONOPLMOHMPOBaHMe, N3oMepr3aumns anknnbeHso-
noB. Peakuuy pafuKanbHOrO 3aMeLleHns B 6OKOBOIA Lienu, 6eH3WbHas T- 3/1EKTPOHHas cucTe-
ma. CTupon. deHnnaueTuIeH.

Tema 18. ManoreHo-, cysibo- U HUTPOMPOU3BOAHbIE 6EH30/ILHOIO pAa.

ApomaTtunyeckue rasioreHonpon3BogHble. Cnocobbl Nony4veHus. ranoreHMpoBaHne apoma-
TUYECKMX YrNeBOLOPOLOB, CUHTE3 U3 COMeN AMasoHWsA. Peakuuu, 3aTparmsarollime CBA3b yrie-
pof-rasioreH. OCO6eHHOCTY MPOTEKaHMs peakunii HYKNeoMUIbHOIo 3amMeLLEeHNs B apoMaTuye-
CKOM spe, NpefCcTaBeHns 06 MX MeXaHU3Me, KaTanns, BMsHWe 3aMecTuTeneid. Peakumm anek-
TPOPUNLHOIO 3aMeLLeHUs. MoHATME 06 WHAYKLMOHHOM Y Me30MepHOM 3heKTax 3amecTuTe-
neil B apOMaTUYeCKOM pagy. SPQeKTbl aTOMOB ra/loreHoB Kak 3amecTuTenei. beHsunranoreHum-
Abl, Mo/ly4eHne N OCOO6EHHOCTU XUMMYECKMX CBOWCTB. X/I0PMETUIMPOBAHME apOMaTUYECKUX
coefuHeHW ( peakums bnaHa). BeHsanbxnopug v 6eH30TPUXIOPUL: NOMYYEHUE X0PUPOBaHU-
em Tonyona, ruaponus. MNMyTn ncnosnbL30BaHUA rasioreHonpPon3BOAHbLIX apoOMaTUUECcKOro paja.

Apomatunueckue cynb@okncnoTel. CynbdrpoBaHre 6eH30/1a 1 ero romosioroB B A4p0 cep-
HOW Kucnotor n okengom cepbl (VI). MobouHas peakumsi 0bpasoBaHUs CyNb(POHOB. Peakuum
CyNb(OKMCNOT C y4yacTMeM Cy/b(orpynnbl: 0bpa3oBaHMe COMER, XM0pPaHrMAPUA0B, 3(MpOB,
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amngoB, 6eH3oncynbdoanxnopammaa (auxnopammHa b). Peakumm 3amelleHnst Cynbgorpynmbi:
rMAPONN3, LLIEN0YHOE MaBNeHne, CniasneHne coneit CynbOKUCAOT C LuaHnaamu (CUHTe3 HUT-
pUnoB 1 KapboHOBBLIX KMCMOT). Peakumm 6eH30/1bHOr0 A4pa: rasoreHnpoBaHue, HUTPOBaHUe,
cynbthmpoBaHme. Cynbdorpynna Kak MeTa-OpueHTaHT. NMprMeHeHne apoMaTUyecKux Cynbdo-
KUC/OT.

HuTpocoeanHeHNs apoMaTuyeckoro psga. HomeHknatypa u knaccugukaums. Hutposa-
HMe 6eH30Ma 1 ero NPou3BoAHbIX. MexaHn3m HUTPOBaHWA. Y C/NOBUS HUTPOBaHUSA TO/yosa B Af-
po 1 B 60KOBYHO Lenb. HUTpoBaHWe drHoNa, X/opbeH3ona, HUTpobeH3ona. CUHTE3 HUTPOCO-
eIMHEHWI N3 aMMHOB Yepe3 CoNn AnasoHns. OpueHTaums HUTPOrpynbl U CTPOEHNE HUTPOGEH-
30/1a. Peakuun 3n1eKTpOPUILHOIO 3amMeLLeHns. BansgHue HUTPOrpynnsl B OPTO- M napa- noso-
YEeHUAX Ha peakLMOHHYIO CMOCOOHOCTb atoma rasioreHa. MpakTnyeckoe UCnonbL30BaHKe apoma-
TUYECKNX HUTPOCOELUHEHNIA.

Tema 19. M'vapoKcMnponsBogHble 6eH30/1bHOIO paga.

®eHon n ero romonorn. HomeHknatypa. Cnocobbl BBeAEHUS TMAPOKCUILHON rpynnbl B
apoMaTnyecKoe A4PO: LUENOYHOE MaBneHne Conein cynbhoKNCNOT, MMAPON3 raioreHonpouns-
BOZHbIX, 3aMeHa aMVHOrpynMbl Ha TMAPOKCUIT Yepes COMM AMa3oHNs, KYMOJIbHbI crnocob nony-
yeHus (heHona (Ceprees, Y 4puc). XvMuyeckue cBOMCTBa. MPUUMHbI MNOBBILLEHHOW KUCTIOTHOCTU
(hbeHONOB MO CPaBHEHWUIO C aMhaTUUECKMMI CNPTaMK, BUSHWE 3amecTuTenein. ObpasoBaHue
(PeHONATOB, NPOCTbIX U CMIOXHbLIX 3PUPOB. Peakunmn 3neKTpoPuIbLHOro 3aMeLLeHns: raoreHu-
poBaHue, Cynb(npoBaHNe, HUTPOBaHWe, anKuIMposaHue. MeperpynnupoBka (Ppuca) COXKHbLIX
3hmpoB (heHONOB Kak Ccrocob aumnmpoBaHms No Konbly. KoHaeHcaums heHonos ¢ popmanbie-
rmgom, eHongpopmasibaerniHole CMonbl. Peakunm 3neKTpopuiIbHOrO 3aMeLLEHUs, XapaKTepHbIe
Ans heHonoB 1 (HEHONSATOB KaK apoOMaTUYECKUX COEAMHEHWNIA C MOBbILLEHHOW PeakLMOHHON chno-
COGHOCTBIO: KapbOoKCUIMPOBaHNE, HATPO3MPOBaHME, a30coYveTaHve, BBeAEHUE aUWIbHON rpyn-
nbl ( peakummn atTepmaHa, Xewa, Paiimepa-TvmMaHa, Bunbcmaiiepa- Xaaka). M'mapvpoBaHue 1
OKucneHne (peHonoB. CTabusnbHble (DEHOKCU/IbHbIE paauKasibl. PeHoMbHbIe CTabuIn3aTopsbl no-
NNMepPHbIX MaTepuasioB. OCHOBHbIE MYTU UCMO/b30BaHNA 3aMeLLEHHbIX PeHO/I0B.

MHoroatomHble (eHOsbl. MMPOKaTEXUH U TUAPOXUHOH: CMOCO6bI MOTyYeHus, BOCCTaHO-
BUTE/IbHbIE CBOICTBA, 06pa3oBaHMe MOHO- M AM3(UpoB. LiMKnnyeckme aupbl NUpoKaTexmHa.
CMOPOXUHOH 1 Apyrue (eHOsbl KaK NPosiBUTENN (hoTorpamyecknx marepuanos. lNpencrase-
H/Ee O MPUPOAHbIX COEAMHEHUAX - NPOU3BOAHbIX NMUPOKATEXMHA. Pe30pUUH: MonyveHue, peak-
LMK, XapaKTepHble A5 (DeHOI0B, BOCCTAHOB/EHWE O AUTNAPOPE30PLMHA.

Apomatnyeckue cnmpTbl. CUHTe3 6eH31N0BOr0 1 B-heHnN3ITUI0BOro cnupToB. CBONCTBA
N NPUMEHEHNE.

Tema 20. Anbferngbl, KETOHbI, KUCNO0TbI psiga 6eH301a. XUHOHBbI.

MonyyeHune 6eH3anbaernga u3 Tonyona n 6eHsanbxnopuga. CrHTe3 KETOHOB auuIMpoBa-
HVeM apomMaTuyeckmx yrnesogopofos ( peakums ®pugens - Kpagrca). Peakumm apomartuye-
CKUX a/bfernioB U KETOHOB, 00LMe C anmgaTUYeCKUMU anblerngaMmn n KeToHamu. Peakuns
KaHHuyuapo. beH3onHoBas KoHAeHcaums. Peakums lNepkuHa. Peakuumn 371eKTPOpUILHOIO 3a-
MeLLEHNA B apoMaTMYeCKnX a/ibferniax n KeToHax. AuetopeHoH, 6eH30(heHOH. beHsnn, 6eH3n-
NnoBas NeperpynnupoBka. XanKoHbl.

MonyuyeHne opTo- M napa- GEH30XMHOHOB. CBOMCTBA: NOJyYeHWe MOHO- U AMOKCUMOB,
npucoeavHeHNe XI0pOBOAOPOAA, aHUNNHA, YKCYCHOr0O aHrmapuaa, peakumsa ¢ gveHamu. Cono-
CTaB/IeHMe CBOMCTB XMHOHOB U1 d, - HENpeaebHbIX KETOHOB. XUHIMAPOH. MOHATNE O KOMMNEK-
cax ¢ nepeHocom 3apsga (KM3). CeMnxmHoHbl. MoHsATHE 06 MOH- paanKanax.

KapboHoBble Kucnotbl. Crnocobbl nosyyeHnsi. KUCIOTHOCTb, ee CBA3b C 3/1EKTPOHHBIM
CTPOEHMEM Kapb6OHOBBIX KMUC/IOT U MX aHWOHOB, 3aBUCMMOCTb OT XapakTepa 1 NosIoKeHus 3ame-
cTuTenein B 6eH30/1bHOM sifpe. TMOHATUS O KOPPEeNALMOHHBIX ypaBHEHMSX. KOHCTaHTbl MamMMeTa
KaK KO/IMYeCTBEHHAs XapaKTepuCcTMKa 3amecTuteneil. Peakymm 3amelLLeHns B 6eH30/1bHOM KOJlb-
Le. XNOopuCTbI 6eH30MN - MONYYeHME, peakLMOHHas CNOCOBHOCTbL NPU B3aMMOZECTBUMN C HYK-
neornamm, UCNob30BaHME B Ka4YeCTBe peareHTa 6eH30UNMPOBaHNS.
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[vKapboHOoBble KMCMOTbI. [oNyYeHne OKMCMEHWEM apoMaTUYecKMx W apunannpaTunye-
CKMUX YrneBofopoaoB. dTanesas KMCI0Ta U ee NPOW3BOAHBIE: PTaNIEBbIA aHIMApUL 1 ero nNpu-
MEHeHWe NS CMHTEe3a aHTPaxXMHOHA U ero NPOM3BOAHBIX, TPUAPWUIMETAHOBbIX KpacuTenen; (hTa-
NIMMIZ, U €ro UCNo/b30BaHNA A8 CUHTE3a aMMHOB (peakums Mabpuans ) n aHTPaHWI0BOMN Kuc-
NOTbI; CNOXHbIE 3(MPbI U UX MPaKTUYECKOe NpuMeHeHve. PenneneHTsbl, naacTupukaropsl. Te-
pedhTanesas KUCNOTa, AMMETUITEPEdTANAT 1 ero UCMOob30BaHNe.

ApomaTunyeckne TrUAPOKCUKUCNOTLI: NONYYeHUEe TUAPOKCUIMPOBAHNEM (EHONATOB MO
Konbbe-LLUmMnAaTy, B3aumonpeBpaLLeHns Conelt rmapoKCMBeH30MHbIX KUCIOT U BAUSHUE NPUPO-
[bl KaTMOHA LLENI0YHOro MeTanla 1 TemMnepaTypbl Ha HarpaeneHne aTUX peakuuid. MonyyeHune
MPOCTBIX W CMIOXHbIX 3(IMPOB, peakummn azocoyeTaHnsd. Canmuuniosas KACM0Ta, aCrupuH, caor.
MyTn NCNOMb30BaHNSA TMAPOKCUOEH30MHbIX KUCOT Y UX NPOU3BOAHBbIX.

AHTpaHuNoBas 1 napa-aMMHO6GEH30Has KMCNOTbI: METOAbI MOMYYeHUs, CBONCTBA U NYTH
1NCNOMb30BaHNA.

Tema 21. ApomaTtunyeckne amuHbl. [lnaso- 1 a3ocoefHEHUS.

Apomatunueckne ammHbl. Knaccugmkayms, HomeHknatypa. Cnocobbl Noay4eHUs, OCHO-
BaHHbIE Ha Peakumax HYK/IeoMUIbHOIO 3aMeLleHns B raloreH-, r’MapoKCu- U aMMHOMNPON3BOA-
HbIX apOMaTUYeCKuUX YrneBOLOPOAOB, peakuMnm BOCCTAHOB/MEHUS HUTPOCOEAUHEHWUA B
HENTPa/IbHON, KUCNON N LIENOYHON cpefe, GeH3NAMHOBAs M CEMUAMHOBAA NeperpynnupoBKu
(3MHWH). DNEKTPOHHOE CTPOEHMe aHWIMHa. OCHOBHOCTb apomaTuMyecKux amuHoB. CBOMCTBa
apoMaTUYeCKMX aMMHOB: B3aMMOLENCTBYE C 3N1EKTPODUIAMN.

Peakunv ankuiMpoBaHWA U CyNb(MPOBAHNA apoOMaTUYeCKMX amWHOB, CyNb(aHnI0Bas
K1cnoTa n cynbhamuaHble npenaparbl. ALUIMpoBaHMe apoOMaTUYECKMX aMUHOB Kak 3aliMTHas
pakuua 4ns fanbHenLero NpoBefeHns peakumii raoreHMpoBaHus U HATpoBaHus. HUTpo3upo-
BaHME M [1a30TMPOBaHME apoMaTUYeCKMX amuvHOB. OKuCrieHMe. BakHellwmne npeacTaBuTeNn
apoMaTUYeCKMX MOHO-U AMaMUHOB, OCHOBHbIE NMYTU UX MUCNOMb30BaHUA. CUHTE3 reTepoLUKInN-
YECKMX COeUHEHWI U3 OPTO-(heHnIeHaMaMmHa U OPTO-aMUHOGeHONA.

[na3o- 1 asocoefnHeHWsA.JMa3oTpoBaHMe apoMaTUHecKnX amMuHOB ( peakumsa Ipucca).
SNEeKTPOHHOE CTPOEHME, KaTUOH [AMa30HUS KaK 3/1eKTPOubHbIA peareHT. B3avmonpespalLe-
HUS pas/InyHbIX POPM AMa30CcoeAUHEHNI. Peakumn coneil AMa3oHus, NpoTekaroLme ¢ Bblaene-
HVEeM a30Ta, U UX MUCMOMb30BaHWe 419 MOMYyYeHUADYHKLNOHANbHBIX MPOU3BOAHBIX apoMaTmye-
CKUX coeanHeHui ( peakuun 3aHameriepa, HecmesiHoBa). Peakumm coneli gnasoHns, npoTekaro-
Wwye 6e3 BblaeneHNs asota. A30co4eTaHue, 1Ma30- 1 a30COCTaBAIOLWME, 3aBUCMMOCTb YC/I0BUIA
NPoBeeHNs a3ocoueTaHns OT NPUPOAbI a30COCTaBNAIOWEA. CUHTE3, 3NEKTPOHHOE CTPOEHME U
CTPYKTYPHble 0CO6EHHOCTM a3oKpacuTeneil. MaTtunopaH»X 1 KOHIo KpacHbI Kak npeAcTaBuTeNn
KpacuTesiei, NCnosb3yeMblX B Ka4YECTBE MHAMKATOPOB. BoccTaHOBEHNE CONMe AnasoHNs 1 a3o-
coefjuHeHNI. cnonb3oBaHMe 3TUX peakuMin A1 CUHTEe3a MPOM3BOLHbLIX rMApasMHa U aMmUHOB.
Conu anasoHus Kak peareHTbl apuinpoBaHns apoMaTUYeCKNX COefUHEHNIA.

Tema 22. MHorosgepHble apoMaTuU4yecKne COefMHeHUS C HEeKOHAEHCUPOBAaHHbLIMU
6eH30NbHbIMY AgpamMu, TPUGEHUIMETAHOBbIE KpacuTesn.

Andennn. MoHsTMe 0 cnocobax NofyyYeHus, CTPOEHUM U CBOMCTBAX. 3aBUCMMOCTb CO-
MPSYKEHNSA T-3MIEKTPOHHbIX CUCTEM OT CTEMNeHW KOMsaHapHOCTU GeH30/bHbIX faep. ATponu3o-
Mepuvs B pagy AndeHuna.

AndeHnn- n TpudeHnnmeTaH, rekcageHnnaTaH. MoHATMe 0 cnocobax NonyyYeHus 1 CBOI-
ctBax. Au- v TpudeHunxnopmeTaHbl. CTabunbHble CBOOOAHbIE pafnKasbl N KapboKaTMOoHbI, C-
H-K1UCcNoTHOCTb. Aun- 1 TPUPEHNIKAPOUHO/bI, METOABI CUHTE3a U XMMUYECKMe CBOMCTBa. Tpu-
(heHMIMeTaHOBbIE KpacuTenn (ManaxmToBblid 3eN1eHbIN, KPUCTANIMYECKNIA PUONETOBbIN, (eHO -
(pTaNIenH), 3M1EKTPOHHOE CTPOEHME, NPUYMHBLI N3MEHEHUS OKPACKM B 3aBUCUMOCTM OT peakuun
cpeasl.

Tema 23. HalptasinH, aHTpaLeH 1 NX Npon3BOAHbIE.

HadptanvH. VICTOYHWUKM HaTaiHa U APYrMX MHOTOSIAEPHbIX YrNeBOAOPOLOB C KOHAEH-
CUPOBaHHbIMK GEH30/bHLIMK AfpaMn. HoMeHKnaTypa U M30Mepus NPOM3BOAHbLIX HaTaMHa,
ero 3/1IeKTPOHHOEe CTPOEHME N apOMaTUYHOCTb. XUMUYECKME CBONCTBA HahTa/IMHA: KaTaMTnye-
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CKOe rnapunpoBaHne U BOCCTaHOB/IEHME HAaTPUEM B XKUAKOM aMMuaKe, OKUC/IEHNE U BNNSAHUE 3a-
MECTUTENEe Ha HanpaBfeHVe 3TON peakummn. Peakummn aneKTpohnIbHOro 3aMeLLeHNs: (haKTopbl,
BINAIOLLIME HA OPUEHTALMIO B 3TUX peakLmsiX.

Hadgtonbl. 3ameLleHre rmapoKCUrpynmnbl Ha aMMHOrpynny B 2- HadTone ( peakuus byxe-
pepa). HapTOXMHOHBI, Nony4YeHne, NpeacTaBneHne 0 CBOMCTBaxX. HapToOMHbIE KUCNOTbI: NONy-
YyeHne KapboKCUIMPOBaHMEM Ha(TONATOB U MYTW UCMO/b30BaHNA. AHTpaLeH. HoMeHKnaTypa un
N30Mepus NPON3BOAHbIX.

CWHTE3 aHTpaueHa 13 CoeanHeHNA 6eH30MbHOM0 psaa. DNEKTPOHHOE CTPOEHNE M apoma-
TUYHOCTb. Peakumn rmapupoBaHuns, OKUC/EHUS, 3NeKTPOMUIbHOIO NPUCOeANHEHNS N 3aMelLle-
HUA. POTOOKMCIEHNE N hoToAMMepU3aumMs. AHTpaLeH B ANEHOBOM CMHTa3e. TpuUNTULEH. AH-
TPaxXUHOH: NONyYeHne, NPeAcTaBIeHNE O CBOMCTBAX M MPUMEHEHUN.

deHaHTpeH. PeHaHTPEHOBbLIN LUUKN B MPUPOAHBIX COEAMHEHMSX. BeH3nupeH, NoHsTHE 0
KaHLEepOoreHHbIX COeMHEHNSX.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.0/1.3 KaTann3 B opraHM4eCKOM CUHTEe3e»

O6beM AMCUMNIUHBI COCTaBNSET 5 3ayeTHbIX eAuHUL, BKIOYas TPYA0eMKOCTb MpoMe-
XKYTOYHOI aTTecTauun.

dopmMa 0TYETHOCTM — IK3AMEH.
Copep>kaHue ANCUUNNHBI

Pa3gen 1. OcHOBbI KaTa/n3a

Tema 1. BBefjeHMe B KaTa/IMTUYECKNIA OpraHNYeCcKuii CUHTE3

OCHOBHble 0COGEHHOCTU W 3HaYeHNe SBNEHUI KaTansa, ero CywHocTb. Ponb katanmsa B
CTaHOBNIEHMUN N Pa3BUTUM COBPEMEHHON XMMNYECKON NPOMbILLIEHHOCTN. POPMbI MPOMEXYTOY-
HOrO B3aUMO[ENCTBUS KaTa/M3aTOpOB C peareHTaMu B C/lydae Katasm3a B rasoBOW W XUAKOWA
(hazax, a TakxKe Ha MOBEPXHOCTU TBepAbIX Tes. CPOACTBO KaTasm3aTopoB K peareHTam. Cenek-
TUBHOCTb KaTaim3aTopoB. CHMXKEHUE 3HEeprun akTveaumu. BnnsHue pasnnyHbiX (hakTopoB Ha
CKOPOCTb KaTa/IMTUYECKMX peakumil. Cnocobbl NPUroToB/EHNSA KaTa/n3aTopoB. KOHTaKTHble
A4bl (aHTUKaTanm3aTopbl). CpaBHEHME CBOMCTB aKTMBATOPOB ¥ aHTUKaTa13aTopPOB.

Tema 2. Teopuu 1 MexaHU3M KaTasnnsa

OcCHOBbI 06LLEN TEOPUN MEXAHWU3MOB OpPraHNYeCKMX peakumin. KOHKYpeHUMs roMonnTunye-
CKUX W TFeTepoNIMTUYECKNX MEXAHWM3MOB, LieMHbIX U HeuenHbIX. CUHXPOHHbIE MeXaHW3Mbl, UX
MPU3HaKM 1 0CO6eHHOCTU. MeTobl MHULMMPOBaHWA PaguKaibHbIX MpoLeccos. Teopus npome-
XYTOUHbIX COeJMHEHNI. PaHHMe afcopOLMOHHbIE TeopUM KaTanmsa. Agcopbums. OpueHTaums
MOJIEKY/T Ha MOBEPXHOCTU. XeMocopbLms. YpasHeHne agcopbummn SleHrmiopa. MpuHuun Heos-
HOPOAHOCTM NMOBEPXHOCTU. AKTUBHbIE LEEHTPbI 1 UX Npupoga. Teopus nepecbiweHns POrnHCKo-
ro U Teopus reHesnca aKTUBHOIO TBEPZOro BellecTBa (reHesmca Katasm3aTopoB). AKTUBUPO-
BaHHaa afcop6ums. Teopus akTUBMPOBaHHbIX KOMIMIEKCOB. eOMEeTpUYecKnii (haktop B KaTaslun-
3e. MynbTunneTHas Teopus banaHamHa. OCHOBbI TEOPUUN KaTa/IMTUYECKN aKTUBHBIX aHCaMbnel
Ko6o3eBa. [eheKTbl U fedopMaLiv KpUCTaSINIMYECKMX PEeLLETOK. Teopus KaTaIMTUYeCKNX npo-
LLeCCOB Ha HEOLHOPOLHbIX NMOBEPXHOCTAX. DNEKTPOHHbIE Teopun B Kataimnse. LienHoi mexaHnsm
Katanm3sa.

Tema 3. TOMOreHHbIN KaTasin3 U ero KUHeTUYeCKre 3aKOHOMEPHOCTH

KMCNOTHO-OCHOBHbIN KaTann3 B pa3baBneHHbIX Y KOHLEHTPUPOBaHHbLIX pacTBopax U ero
3aKOHOMEpPHOCTU. YpaBHeHNe MamMmeTa, ypaBHeHWe bpeHcTega. CBA3b MeXay TepMoguHaMuye-
CKUMU 1 KMHETUYECKMMW NapaMeTpamu npotiecca. MpuHUUN TMHENHOCTM CBOBOAHBIX SHEPTUIA.
HykneoubHbIA KaTann3 opraHUYecknx peakumii. MeTasioKOMNNIEKCHbIN KaTann3 opraHuye-
CKUX peakuuii. MexasHblil KaTaim3 opraHMyeckmX peakunii. Katanms rerepononivkmucioTamu.

Tema 4. OCHOBHbIe 3aKOHOMEPHOCTU reTepodasHbIX N reTeporeHHbIX KaTaMTuye-
CKUX peakLnii

TeopeTnyeckme OCHOBbLI reTepodasHbIX 1 reTePOreHHbIX KaTaimTuyecknx peakuuii. Oco-
GEHHOCTM NPOTEeKaHWS reTepoiasHblX KaTaIMTUYecKnX peakumid. KnHetnyeckas o6nactb reTe-
pohasHbIX peakuuii. AuddysnoHHas o6nacTb retepodasHbix peakuunii. CenekTUBHOCTb reTepo-
(hasHbIX peakumin. OCO6EHHOCTM FETEPOreHHbIX peakLMil. [eTepPOreHHbIn KaTanns, ero KUHeTu-
Ka, ponb aunddysuu, agcopbumu, Tennonepegaun. KuHeTnyeckas 0651acTb reTeporeHHo-
KaTa/IMTUYECKNX peakuuid, YpaBHEHNS CKOPOCTU M OCHOBHble 3aKOHOMEPHOCTU. KnHeTuka pe-
aKUWin Ha 04HOPOAHOW U HEOLHOPOAHOW MOBEPXHOCTU. [eTepOreHHbI Katanns npyu AMMUTUPY-
towenn agcopbummn (gecopbumm). BHelwHe- v BHYTPUANPPY3NOHHbIE 06/1aCTU FeTepOreHHOro
KaTannsa. CeNneKTUBHOCTb reTeporeHHO-KaTa/IMTUYECKUX peakLuid.

Pa3gen 2. KaTainTn4yeckume npoLieccbl OpraHM4yecKoro CMHTesa
Tema 5. KaTasIuTUYeECKOE OKUC/IEHUE




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

Peakuunmn nonHoro okucneHusa. Katanntnyeckoe okucneHme CO go CO,. oBepxHOCTHOe
cropaHue. CKOpoCTb CropaHns U CTPOeHMe YrneBoLopoLoB. [TopeHune yrieid. Peakuuy HeMnonHo-
ro okucneHus. OKUcneHne npegenbHbIX, HeNpeaebHbIX YrieBogopoAoB, CnnpToB. OKMCeHNe
aNbernioB B K1CNOTbl, aMMHOB B a/ibaernabl. OKUCNeHNe apoMaTUyecKuX coefuHeHuin. OKumc-
nuTeNbHas ruapataums. LecTpyKTUBHOE OKucrieHve. AyTokcupaums. CmonoobpasoBaHue B
OeH3nHax. AyTOKcuauus anbAervgoB M 3(MpoB. BbiCbiXaHWe 3(UPHLIX Macen U >KUPOB.
AyTOKCMAaumMa apomMaTUYecKnx aMMHOB 1 KpacuTeneil. AyTokemaaumns yrien.

Tema 6. KatannTuyeckoe fernipupoBaHune 1 rupmposaHme

[erngpvposaHve NOAMMETUNEHOBBLIX Yr1eBOAOPOA0B. MexaHu3M AervapupoBaHns LnK-
NINYECKNX CUCTEM. [ernapoKoHaeHcauus apoMaTyeckKnx coeuHeHni. JernapuposaHe anku-
napomaTnyeckux YrneBofOpPOA0B, Yr/ieBOAOPOLOB C OTKPbLITOW Lenbio. [ernapounkansauuns.
[ervapvpoBaHue cnupToB. MonyyeHne AMEHOBLIX YrNeBOLOPOLOB M3 CNUPTOB. CROXHO3(Mp-
Has KOHZeHcauus nepBuUYHbIX CNMpPTOB. MoslyyeHne KETOHOB 13 NepBUYHbLIX CMMPTOB. Peakuus
06pa3oBaHMs «4MCMUPTOB». ApOMaTM3aLns KUCIOPOACOLePXKAWMX anntaTUUeCKNX COeauHe-
HWIA. JernapupoBaHmne azoTCcoAepXKaLimMX CoeMHEHWA.

KaTtanusatopbl ruapmpoBaHus. Teopun NPOMEXYTOUHbIX COeAVNHEHWUIA. ALCOPOLMOHHbIE
Teopumn. KnHeTuka rugpuposaHus. MvapuposaHmne anngaTtmyeckmX, NU30LUKINYECKUX, K1CNo-
POACOLEPXKALLMX apOMATUYECKMX, a30TCOAEPXKALLMX apOMATUYECKUX, /IMLNKINYECKUX COeau-
HEHWIA. TnapvpoBaHMe TreTePOLMKINYECKUX COeAUHEHWNIA. 130mpaTenbHOe U KOHKYpUpYtoLee
rmgpupoBaHve. KatanmTnyeckoe BOCCTaHOBMieHWe 6e3 BblenieHus BoAbl. BoccTaHoBneHMe C
Bble/IEHNEM BOAbI, a30Ta, aMMMaKa, XIopoBoLopoAa. JecTpyKT1BHOE rMapupoBaHue.

Tema 7. Katanntuyeckas gerngpatauns, rugpataums n atepumkauns

BHyTpuMonekynspHas gervgpatauuns. Lervgpatayms cnupTtoB. lMonyyeHve [AUEHOB U3
rnvkonen. Odervgpataumsi KapboHWUIbHBIX U KapOOKCUIbHBIX COefUHEHUA. MeXMoneKynspHas
perngpartaums. ronydeHne NpocTbiX 3(MPOB U3 CNUPTOB. onyyeHre CNOXHbIX agupos. [e-
rugpataums rvkosneid 1 BbICLUMX MHOTOATOMHbIX CNMPTOB. derngpataums KapoboHOBbIX KUC/OT.
MonyyeHne KETOHOB U3 KapbOHOBBLIX KUCNOT U MX CMeceil. "eTepokoHAeHcaums. KoHaeHcauus
LMK/IMYECKMX YTNIEBOAOPOAOB CO cnupTamu 1 heHonamn. C1HTe3 apunakpuioBbIX KUCIOT U UX
NPon3BoAHbIX. COBMECTHbIE KaTa/IMTUYECKME AerngpaTaymmn reTepoLmKINYecKNX CoOeaUHEHNIA.
KoHgeHcauoHHas noimmepusauus.

Mmppatayms onetMHOBLIX Yr1eBOLOPOA0B, aUeTUIeHOBbLIX YreBOLOPOA0B. Teopun rna-
ponu3a. M'maponus 6e3 pacnaga monekyn. MMaponns ¢ pacnagom Monekyn. AnKoronms.

Tema 8. KaTanuTtumyeckume nsomepusauns, aikninpoBaHue, apuimpoBaHue

N3omepusayma napaduHOBbLIX, ONEPUHOBLIX, aLeTUIEHOBBIX, AMEHOBbLIX, LMKINYECKMX
YreBof0POA0B. TeXHUYECKOe 3HaYeHMe npoLecca 13omMepu3aummn. ANKUIMPOBaHKe YrieBojo-
pogoB. MexaHun3M anknnupoBaHus. ANKUIMPOBaHUE KUCIOPOACOLEPXKALLMX OpraHNYeCcKnx co-
eIMHEHWI. Peakummn ankKnnnpoBaHusa Asist NoslydeHns a30TCoAepXKaLlmX reTepocoeuHEHNIA.

Tema 9. CUHTE3bl HA OCHOBE YI/1ePOACOAEPXKALLMX ra30B

cnonb3oBaHme NPUPOAHBIX ra3oB M ra3oB HepTenepepaboTkn. CUHTE3bI YIIEBOAOPOLOB.
Pa3nnyHble HanpaBNeHUs CUHTe3a Yr/neBOAOPOAOB M3 OKcMAa Yriepofa v Bogopoja. Teopus
rnpoLecca cuHTe3a YrnesofopofoB. CUHTE3 XMAKOro Tonimea. CUHTE3 KUCMIOPOACOAepKaLLmx
coefuHeHW. CuHTe3 meTaHona. CUHTe3 BbICLUMX CMMPTOB. CUHTE3 anbfernioB M KeTOHOB.
CUHTE3 KapOOHOBbLIX KMUC/OT Y UX NPOM3BOAHBLIX. CUHTE3 a30TCcoAepXKallumx coefnHeHnin. CuH-
Te3 CepoCOAePXKaLLMX COeaNHEHWIA.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.0[.4 NpuknagHoe NporpammMmMpoBaHmne B NPOgecCMoHaIbHON AeATeNbHOCTU

O6beM ANCLMM/IMHBI COCTABNSET 3 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NpPoMe-
XKYTOYHOI aTTecTauun.

dopmMa OTYETHOCTU — 3a4ET.
CopeprkaHune ANCUUNINHbBI
Pa3gen 1. OCHOBHbIe MOHATUA U ONpeLeneHns

Tema 1. MorpewiHOCTb NPUB/IMIKEHHBIX YNCNEHHbIX PacyeToB
ICTOUHUKM 1 KNacCUUKaLMs MOrPeLLHOCTEiA.

MpaBuna pacyeTa NOrPeLHOCT OKPYIEHMS.

CnoXeHne U BbluMTaHVe NPUGINKEHHBIX YNCEN.

YMHOXEHME 1 AeNeHre NPUBAVKEHHBIX YMCen.
BbIUMCINTENbHAS NOTPELLHOCTb.

Tema 2. OCHOBHble CBOMCTBA YMCMEHHbIX METOA0B
KoHeuHble pa3HOCTH.

Annpokcumaums.

CxognmocTsb.

YCTONYMBOCTb.

Pasgen 2. UncneHHble MeToAbl PELLEHMS ypaBHEHWIA

Tema 1. YncneHHble MeTOAbI peLleHNA OANHOYHbBIX YPaBHEHWIA
Knaccuhmkaums ypaBHeHU, NX CUCTEM Y METOLOB peLLeHus
Cxema peLLeHNs He/TMHENHOIo YpaBHEHNS

OTaeneHne KOpHel HeNMMHeNHbIX YpaBHEHWIA.

BTopasi Teopema BeliepLuTpacca.

Mpathmueckmnin cnocob oTaeNeHnst KOPHeW HENMHENHBbIX YPaBHEHWIA.
YTOYHEHWE KOPHEW HESIMHENHBLIX YPaBHEHUI.

MeTog 6rcekumn.

MeToz Xopa.

MeTof HbloTOHA.

MeTo[ CeKyLuX.

MeTog NPOCTbIX UTepauuid.

Tema 2. YncneHHbIe MeTOAbI PeLLeHNs CUCTEM YpaBHEH W
MeTog NpocTbIX UTepauui

MeTog Axobu.

MeTog 3eiigens.

MeToz NBP.

MeToz HbOTOHA 1 ero NPOn3BOAHbIe

Pasgen 3. Annpokcmaums hyHKUNOHa/IbHbIX 3aBUCUMOCTEN
Tema 1. NonnHoMmnanbHas NHTepnonAauma

MocTaHOBKa 3afa4n NPUGAKEHNS PYHKLNIA
VHTepnonauusa nonMHomamn JlarpaHxa
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NHTepnonsaumsa no cxeme SMTKeHa
KOHeYyHO0-pa3HOCTHbIE METOAbI NHTEPNONALUN
MHTepnonaumnoHHble opmysibl HeloTOHA
NHTepnonaunoHHble hopmynbl [Maycca
WHTepnonaumsa no qopmyrne CTupavHra
WHTepnonsaumsa no opmyne beccens

Tema 2. KycovHasa HTepnonauus
KyCO4YHO-/IMHelHas MHTEPMONALKUS.
KycouHo-KBagpaTuyHas NHTepnonaums.
CnnaiH nHTepnonayms.

Tema 3. Hannydwme npnbnmxeHns

CpepHekBafpaTUYHOE NpUGAMKeHVe: METOL HaMMEHbLLMX KBaApaToB
MHOroMepHbIil METOL HaMMeHbLUMX KBapaToB

PaBHOMepPHOE NPUBMKEHNE: METOL OPTOTOHA/IbHBIX MOSIMHOMOB Yebblllesa

Pasgen 4. YucneHHoe pelleHne anddepeHLUManbHbIX U MHTErpasibHbIX YpaBHEHWA

Tema 1. YncneHHble METOAbI PeLLeHNA 06bIKHOBEHHbIX AUpdepeHLManbHbIX ypaBs-
HEHUIA.

MeTog YMCNEeHHOrO pelleHns 3agad Kowwm Ans 04HOro ypaBHEHWS.

Knaccunueckunin metog dinnepa.

MogamnunumpoBaHHbI MeTog Jiinepa.

cnpaBneHHbI MeTod Jiinepa.

MeTog XoiiHa.

MeTopg PyHre-KytTa.

PeLueHMe cucTem 06bIKHOBEHHBIX AndepeHLMaIbHbIX YpaBHEHNI

Tema 2. UncneHHble MeTOAbl peLleHns AngdepeHUnanbHbIX YPaBHEHNIA B YaCTHbIX
MPOV3BOAHbIX

Tema 3. YucneHHOe NHTErpupoBaHme.
O6LLasn cxema YACNEHHOIO MHTErpUpoBaHus.
@dopMy/ibl YNC/IEHHOTO UHTETrPUPOBaHMS.
dopmyna NpPAMOYronbHNKOB.

dopmyna Tpaneumi.

dopmyna CMMCOHa.

KBagpatypHas hopmyna lMaycca.
BbluncneHve Heco6CTBEHHbIX NHTErPasioB

Pa3gen 5. MeTogbl onTuMmn3aLun.

Tema 1. HerpagneHTHbIe MeTOAbI ONTUMU3ALNN.
CyLHOCTb ONTMMM3aLUK

MeTog bonbuaHo

MeTopA 3010TOro CeYeHus

MowaroBbiii MeTOq,

Tema 2. 'pagneHTHble METOAbLI ONTUMKU3ALUN.
MeTog HauckopeiLero cnycka (MeTof rpagueHTa)
MeTog nokoopamHatHoro cnycka (Maycca—3eligens)
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MeTog COnpsPKEHHbIX FPagneHToB




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.O/1.5 TexHONOrnsa KOHTPOIA KayecTBa
NPOAYKTOB XMMUYECKOW MPOMbILL/IEHHOCTU

O6beM AMCLUNNMHBI COCTaBNAET 3 3a4eTHble eAVHULbI, BK/OYasA TPYA0EMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CopepxaHue gucLnnInHbI

Pa3spen 1. BBegeHue
Tema 1. BeegeHue. MNpeameT v 3aga4um Kypca. [NoHATUE KONMYECTBEHHBIX N KAUeCTBEHHbIX
napameTpoB NPOAYKTOB XMMUYECKOIN MPOMbILLIEHHOCTW.

Pa3gen 2. TexHM4Yeckas JOKYMeHTauUusa

Tema 1. CcTeMa TEXHUYECKON [OKYMEHTaUWW perfamMmeHTUPYHOLLE KOHTPO/b KayecTBa
MCXOAHOIO CbIpbs, MPOMEXYTOUHbIX NPOAYKTOB 1 MPOAYKLUMM XMMUYECKO npoaykuun. CocTas
rMOCTuTY.

Pazgen 3. MpsiMble MeTOAbl KOHTPO/S KayecTBa NPOAYKTOB XMMUYECKOW MPOMbILL-
NEHHOCTU

Tema 1 [dnHamunyeckasd U KUHEMaTMyecKasa BA3KOCTb. [110THOCTb. BnarocogepkaHue.
Cyxol ocTaTtoK. 30/1bHOCTb. TemnepaTypbl MMaBMeHUS, KUMNEHUS W CTEKoBaHMS. Pa3mMepbl
TBepAbIX YacTuy,. CogepxaHue QPyHKLMOHabHBLIX Fpynm.

Pasgen 4. KocBeHHble MeTOAbl KOHTPONS KayecTBa NPOAYKTOB XMMUYECKOM Mpo-
MbILLI/IEHHOCTU

Tema 1. YcnoBHasa BA3KOCTb. CTeneHb NepeTupa. Y aapHaa NpoYHOCTL M/IEHOK. Y C/I0BHaA
TBEpAOCTb MN/IEHOK. Bpemsa »enaTnposaHus. Npefen nNpoYHOCTM K/eeBbIX LUBOB. Bpems BbiChI-
XaHus. CTeneHu BbICbIXaHMSA. Y CTONUYNBOCTb K KOPPO3MOHHO aKTUBHbLIM Cpesam.

Pa3gen 5. TexHoMornsa KoHTpona KayectBa CUHTETUYECKUX CMOJ

Tema 1. BHewHwnin Bug. MaccoBas [0/ HepaCcTBOPUMbIX NpUMecei. [uHaMuyeckas Bs3-
KOCTb pacTteBopa cMo/bl. MaccoBas fons cBobofHoro (heHona. Temnepatypa KansenageHus.
MaccoBas fons Bofbl. Bbicota cBo6ogHOro paclumpeHus obpasua. LiseT pactsopa CMO/bI MO
I0LOMETPUYECKON LKasle. BHELIHWIA BUA pacTBOpa CMOJIbl B 3TU/IOBOM CNUPTE.

Pazgen 6. TexHOMorns KOHTPONA KayecTsa OpraHMYecKmMx nMrMeHToB

Tema 1. OTHoCUTeNbHas Kpacallas cnocobHOCTb. OTTEHOK M UMCTOTa OKpacku. Maccosast
[l0N19 OCTaTka Moc/ie MOKPOro npocevBaHuna Ha cute. MaccoBasi 4ons BOLOPaCTBOPUMBIX Be-
ecTB. MaccoBast 4oNs BOAbl U NETYUMX BELLECTB. Peakuus BOAHON BbITSOKKW. TeKyyecTb Kpac-
K. OucneprupyemocTb NUrMeHTa Ans noaurpamyeckmx Kpacok. YCTOMYMBOCTb MUIMeHTa K
BO3[ENCTBMIO pacTBOpa rMApoKCMAa HaTpusi. Y CTOMUMBOCTb NMUTMEHTA K ECTBUIO CBETA, CBETA
M NOrofbl peareHToB, CBA3YIOLLMX M NNaCTUPUKATOPOB.

Pa3gen 7. TexHOMornsa KoOHTPonA KayecTBa Mac/AHbIX JTAKOKPaCOYHbIX MaTepranoB
Tema 1. LIBeT nneHKW. BHeLWHWI BAA NIEHKU. YCOBHAsA BA3KOCTb /IaKOKPACOYHOIo Ma-
Tepuana. CTeneHb pasbaBneHVs NakOKpPacoyHOro matepvasna pactsoputesnieM. MaccoBas [ons
HeneTyumnx BellecTB. CTeneHb nepetupa. Bpemsa BbiCbiXxaHNA. TBEPAOCTb NIEHKN NO MaATHUKO-
BOMY MpMOOp. SMacTUYHOCTL MIEHKU Npu u3rmnbe. MPoYHOCTL MMIEHKW Mpu yaape. Aaresus
nneHkn. CTOMKOCTb MNEHKM K CTaTUYeCKOMY BO3/ENCTBUIO pacTBopa xsopuga Hatpus. Cnoco6-




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

HOCTb NNIeHKK WndoBaTbes. CTOMKOCTb NNEHKN K AEACTBMIO HUTPO3Mann. CTOMKOCTb NNEHKM
K CTaTM4eCcKOMY BO3ZEMCTBMIO MMHEPabHOMO Mac/na. PaccnavBaHMe N1akOKpPacOYHOro Marepua-
na.

Pa3gen 8. TexHoMorusa KOHTPOAA KadecTBa BOLHO-ANCNEPCUOHHbIX JTAKOKPACOUHbIX
MaTepuasioB

Tema 1. LIBeT nneHKM Kpacku. BHeWHWA BUA NieHKW. MaccoBas [ons Henetyumx Be-
LecTB. pH KpacKn. YKpPbIBUCTOCTb BbICYLUEHHOW NAeHKN. CTOMKOCTb MNEHKN K CTaTUYeCKOMY
BO34eMCTBMIO BOAbI. MOPO30CTOMKOCTb KPackun. Y C/loBHasi CBETOCTOMKOCTL. CTeneHb nepetupa.
Bpems BbICbIXaHUA.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.0/1.6 OCHOBbI MPOEKTUPOBAHUA XMMNKO-TEXHOIOMMYECKUX MPOLLECCOB>»

O6beM ANCLMM/IMHBI COCTABNSET 3 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NpPoMe-
XKYTOYHOI aTTecTauun.

dopmMa 0TYETHOCTM — 3a4eT.
Copep>kaHue ANCUUNNHBI

Tema 1. lMOHATUIAHDBIV annapaTt XMMUYECKO TEXHONOTUN.
MpeameT, 3aa4un, METOA0IOMNA Kypca 06Leil XMMMUYECKOM TeXHONOrMn. OCHOBHbIE MOHSA-
TUA XMMUYECKOIN TEXHOMOT UK.

Tema 2. SNeMeHTbI TEOPUM CUCTEM.
OCHOBHbIe MOHATUA Teopumn cucTem. Knaccudukauyms cuctem. CTpykTypa cuctembl. Oc-
HOBHble CBOMCTBa cucTeM. MeToabl n3yyeHus cucteM. CUCTEMHbI NOAXOA.

Tema 3. XMMMKO-TexHonorm4veckume cuctemol (XTC).

CoctaB XTC. ¥YpoBHU nepapxun. Coctas orepaumoHHO cucteMbl. KpaTkas xapaktepu-
cTunka nogcucreM. OCHOBHble MOACUCTEMbI MH(PaCTPYKTYpbl XTC. ®dyHKLUMOHMpoBaHNe XTC.
[MoHaATMe cBasun. CTpykTypa XTC. ®dopmbl NpeacTaBeHnsa CUCTEM.

Tema 4. Pa3paboTKa TEXHONOrMN B NOACUCTEME XMMMNYECKOIO NMpeBpaLLeHns (npoek-
TUPOBaHMe TEXHOI0IUN peakumn).

Cdhepa OeATeNbHOCTM XUMMKa-TEXHOMOra. paBuna TEXHUKU 6e30MacHOCTW, MPOU3BOA-
CTBEHHOI CaHWTapuK, MOXapHOW 6e30MacHOCTM M HOPMbl OXpaHbl TpyAa Ha NPOMbILLIEHHOM
06bekTe. JTanbl pa3paboTKM OMNepauUnMoHHON cucTeMbl. Mporpamma paboT. TexXHONOrMYecKuin
pernameHT. Bugbl pernameHToB. OCHOBHble pa3fenbl. JIormyeckoe NpPoeKTUpPOBaHUE TEXHO/O-
rmn peakumn. OcobeHHOCTU pa3paboTKM TEXHOMOMNWN peakLun B TOMOTEHHON cucteme. Paspa-
60TKa TEXHONOMNM FreTeporeHHONM peakumn.

Tema 5. MNMpOMbILLNEHHbIV KaTanma.
OcCHOBHble MOHATMSA. KnaccudmKaums MeToA0B KaTalMTUYeCcKOl akTuBaumun. eTeporeH-
HbIA KaTann3. [OMOreHHbI KaTaiuns.

Tema 6. NpoMbILLIEHHbIE PeaKTopbl.

KoHTakTHble annapatbl. MHoroasHble peaktopbl. MpobiemMa COBMECTUMOCTU COMPSKEH-
HbIX 3/IEMEHTOB NPU MOAEPHU3aLUN CUCTEM. HennHeliHas AMHaMMKa reTeporeHHOro Kataimsa.
BbicokoTemmnepaTypHble peakTopbl. MacluTabupoBaHne XMMUYECKUX peakTopoB. TpeboBaHWs,
npeabaBnsemMble K KOHCTPYKLUMW peakTopa. PaKTopbl, 0Ka3biBaloLME BINAHNE HA KOHCTPYKLIO
peakTopa.




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.0Of].7 OCHOBbI TEXHOMOIMIA MONYYEHNSI CUHTETUYECKOrO TOMN/IMBa»

O6beM AMCUMNINHBI COCTaBNSET 5 3ayeTHbIX eAuHUL, BKItOYas TPYA0eMKOCTb MpoMe-
XKYTOYHOI aTTecTauun.

dopma oT4eTHOCTU — 3awmnTa KP.
CopeprkaHune ANCUUNINHbBI
Pa3gen 1. XapakTepuctmka HepTu.

Tema 1. O6was xapaKTepucTnKa HeTw.

MoHATUE 0 HE(TU. Teopun NPOUCXOXKAEHUA HEPTM 1 rasa. MeTogbl 4O6bIUM HepTU 1 rasa.
Knaccugmkaumm Hedtn. XMMUYECKMIA COCTaB He(hTW 1 rasa. PpakLMOHHbIA cocTaB HepTn. O6-
e ceefeHnst 06 31eMeHTapHOM M XMMNYeCKOM cocTaBe He(hT OCHOBHble (PU3MYECKMe CBOWA-
CTBa He(hTV M ee AUCTUNNIATOB. ONTUYECKME N 3N1IEKTPUYECKIME CBOWCTBA HepTK. PacTBopstoLLas
CMOCOGHOCTL U PaCTBOPUMOCTb HEPTM U YTreBOAOPOLOB.

Pasgen 2. OCHOBHbIe cNOCco6bl NepepaboTKN HedTy.

Tema 2. NepBryHas nepepaboTka HedhTu.
MpenBapuTenbHas Noarotoska Hedpt. ObecconusaHue. MNpaMas neperoHka HedpTn. Tex-
HOJTIOTNYECKMEe CXeMbl NEPBUYHON NepepaboTKM He(hTH 1 annapaTypHoe O opMiIeHMe.

Tema 3. BTopr4Hasi nepepaboTKa HepTw.

BTopuuHas nepepaboTka HethT MeTOAaMM TEPMUYECKOW LECTPYKUMMN U CUHTe3a. Tepmu-
YECKUIA KpeKUHT. KatasIMTUUYeCcKnin KPeKMHT. MAPOKPEKMHT. KaTtainTnyecknin pupopMmHr 6eH-
3MHOBbLIX (PpaKynii. CUHTE3 BbICOKOOKTAHOBbLIX KOMMOHEHTOB TOMAMB. BucbpekuHr. Mmapo-
OUMCTKA NIErKMX HePTAHbIX (hpakLmin. KokcoBaHMe HEPTAHbIX OCTATKOB.

Tema 4. OnpefeneHne KayecTBa He(PTENPOLYKTOB.

MeTogabl pasfeneHus KOMNOHeHTOB HedpTn. OnpeseneHne XMMNUYECKOro cocTaBa CBET/IbIX
He(hTenpoAyKToB. MeTobl UCCNefoBaHNA MacnsHbIX (pakunii HethT. VIHCTpYMeHTabHble Me-
TOAbl  WCCNEeLoBaHUA  KOMIMOHEHTHOTO COCTaBa CBET/IbIX  He(TenpoayKToB.  ATOMHO-
abcopObLUMOHHbIe, (POTOMETPUYECKIME, XpOMATOrparyeckme METOAbI aHan3a HepTenpoLyKTOB.

Pasgen 3. ToBapHble Ton/nBa.

Tema 5. ABTOMOOU/bHbIE 6EH3UHBbI.

MpUHUMMbLI KOMMNayHAMPOBaHNUSA aBTOMOOW/bHLIX G6eH3MHOB. MoKa3aTenn KavyecTBa aBTO-
MOOMbHBIX 6eH3MHOB. TpeboBaHUA POCCUMINCKNX CTaHAAPTOB K KayecTBy 6eH3MHOB [leToHaums
TOMN/MBA B ABUraTeNsxX ¢ NPUHYAMTENbHbIM BOCM/IaMeHEHNEM. [leTOHaLUMOHHasA CTOMKOCTb yrie-
BOAOPOAOB 1 TONAMB. MOBbILLIEHNE AETOHALMOHHOM CTOWKOCTW GEH3UHOB.

Tema 6. Jn3enbHble TONMBA U Macna.

TpeboBaHMs K An3efbHbIM Tornmeam. OCHOBHbIE CBOWCTBA AM3e/bHbIX Tonme. CTaHaap-
TU3POBaHHas MapKMPOBKa A13e/bHbIX TONNB. BocnnaMmeHWTebHbIE CBOCTBA YI/1EBOA0POL0B
N AM3enbHbIX TONAMB. TOMMBO ANS PeaKTUBHBLIX ABWUratesien. DKcnyaTaunMoHHbIe CBOMCTBA
He(pTAHbIX Macen.

Tema 7. MNMpucagKn K HeTAHBLIM TOMIMBAM 1 Mac/iam.
OO6Lwme cBefieHns 0 npucagkax. XrM13M CUHTe3a pasIMyHbIX NPUCaLoK.




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.01.8 XMUA 1 TEXHOMOrMsS BCOMOraTe/ibHbIX BELLECTB
[J/19 MPOAYKTOB OPraHMYecKoro CUHTe3a»

O6beM AUCUMNIMHBI COCTaBNSET 6 3ayeTHbIX eAMHUL, BKIKOYas TPYLOEMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma 0TUETHOCTU — 3K3aMeH, 3amTa KP.
CopepxaHue gucLnnInHbI

Pa3spnen 1. BeeaeHune

Tema 1. ObLime cBefieHUs

OcCHOBHble TepMUHBI 1 onpefeneHns. CocTaB KpacoK. [11eHKoo6pasytoLue BeLlecTsa U
cmofibl. Mnactugukatopsl. MNUrmeHTbl U HanonHUTeNW. o6aBku K Kpacke. PacTBopuTenn.
HaHeceHwue kpacku. Cylika n 06pa3oBaHue nyieHKu.

Pasgen 2. NMrmMeHTbl U HANONHUTENU

Tema 2. HeopraHnyeckue 1 opraHMYeCcKme NUrMeHThbI.
Tema 3. HanonHutenu:

O6Lwme Bonpockl. CeoiicTBa, MoagndrKaums HanonHUTENENR

Pa3sgen 3 Jo6aBKN K Kpackam

Tema 4. [eHoracutenu.

TeopeTnyecKme OCHOBbI: MeHOraLleHne, neHoracuTenu.

Tema 5. CmMaumBatoLme 1 gucreprupyrowime fo06aBku

Mpouecc cmaumBaHua U gucrepruposaHns. OCHOBbI: CMadvBaHue. Buabl ctabunmsauuu.
Ctepuueckue npenatcTang. CMaymsatoLme 1 gucneprmpyowme 406aBKu: MeEXaHU3M [eii-
ctemsA. CmauvBarollas 1 gucneprupyrowime fo6aBku: CTPYKTypa, BOAHOAMCINEPCUOHHbIE
cucTembl. B3avmogeiicTeue ¢ nurmeHTamMmm. CMaymsatoLme v AMcneprupytolime fo6aBKku:
KpuTepum BblGopa.

Tema 6. NoBepXHOCTHbIE J06aBKK

Tema 7. CUKKaTUBbI N KaTa/In3aTopbl

Tema 8. KoHcepBaHTbI

Buabl KOHCepBaHTOB. MexaHu3m aeicTeus. buouynp.

Tema 9. Peonornyeckue go6aBku

OO6Lume 3aKOHOMEPHOCTU. Buapbl TeyeHns xuakoctu. Buabl L06aBOK.

Tema 10. CeTocTabuIM3aTOPbI

MeTogabl cTabnnmnsaumn.

Tema 11. IHrnéuTopbl KOPpo3um

Tema 12. icnonb3oBaHWe 1 UCMNbITaHWe 406aBOK




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHOTaUMA K paboyer nporpamme gUCUMMN/INHBI
«b1.B.0/[1.9 Teopuss XMMNKO-TEXHONOMMYECKNX MPOLLECCOB OPraHNYecKoro CUHTesa»

O6beM AMCUMNINHBI COCTaBNsSeT 8 3ayeTHbIX eAuHUL, BKIOYas TPYA0eMKOCTb MpoMe-
XKYTOYHOI aTTecTauun.

dopmMa OTYETHOCTM — 3a4eT, IK3AMEH.
Copep>kaHue ANCUUNNHBI

Pa3pen 1. <XnMn4yeckue npoLiecchl, UX cogep>KaHne n aHanms>

Tema 1. BBegeHune

CTexmomMeTpusi peakumini 1 MaTepuasibHble pacyeTbl. be3pasMepHble XapakTepucTUKM Ma-
TepuanbHOro 6anaHca peakumii. MapumanbHble MONspHble 6anaHcbl. KOHUeHTpaumm, napumanb-
Hble JaBNEHNS N MOJIbHbIE JO/N.

Tema 2. PaBHOBeCKe OpraHNYecKnx peakumia

PacuyeT KOHCTaHT paBHOBeCWs rasoasHbIX peakuuii No TepMOLUHAMUYECKUM AaHHBIM.
PaBHOBeCUe A/151 peasibHbIX ra3oB. MpnbavxeHHble METOAbI pacyeTa KOHCTaHT paBHoBecus. Pac-
4eT COCTaBa PaBHOBECHbLIX CMeCeii: eAMHCTBEHHAs 06paTnMas peakLus; CUCTEMbI U3 ABYX U 60-
nee 06paTUMbIX PeakLuii.

Tema 3. OCHOBbI KMHETMYECKNX NCCNEeJ0BaHNI OpraHNYecKmX peakLmii

CKopoCTb NpeBpaLLeHns BELLECTB, CKOPOCTL peakuun U KMHeTUYeCcKne ypasHeHusa. MeTo-
AVKa KUHETUYECKOrO UCCNe0BaHNS U 3KCMePUMEHTa/IbHblE YCTaHOBKU. VaeanbHblii neprogu-
YECKWUIA peakTop M UCCMefioBaHNe KUHETUKM B NEPUOLMYECKUX YCIOBUSAX. PeakTop naeanbHOro
BbITECHEHWNS U KUHETUYECKOE M3yYeHMe mnpoLiecca B MOTOKe. PeakTop MOSIHOT0 CMELUEHNA U KU-
HeTUYeCKoe uccnefoBaHne npolecca B 6e3rpagueHTHbIX YCnoBusax. M1notesa o cxeme npespa-
LeHna 1 ee NoaTeepXaeHne. KMHETKa aneMeHTapHbIX peakumin. MexaHn3M HeaneMeHTapHbIX
N CNOXHbIX peakuuidi. MoCTpoeHne KUHETUYECKNX YpaBHEHWUA. CBA3b MeXaHM3Ma U KUHETUKK
PeaKLMii C CeNeKTUBHOCTbLHO.

Pasgen 2. <KaTanmi3. OMOreHHble KUCNOTHO-OCHOBHbIE U MeTa/l/IOKOMM/IEKCHbIE
KaTaMTUYeCKme NPOLIECChI N peakL My Ha X OCHOBE>

Tema 4. OMOreHHoO-KaTa/IMTUYECKNE peaKLuun

HykneogunbHbIn KaTanmns. KnHeTMKa peakumini HyK1eo(uibHOro Kartasmsa. Pakropsl,
onpegenstowme aPPeKTUBHOCTb HYKNEOMUILHOTO Katanmnsa. KUcnoTHO-OCHOBHBIA U 3M1eKTPo-
(hUNbHbIN KaTanm3. KUCNOTHBIN KaTann3. SNeKTpopubHbIA KaTtann3. OCHOBHbIN KaTanus. Ko-
NINYECTBEHHASA XapaKTepuCTMKa peakuuid KUCMOT C OCHOBaHMSIMW. KUHETMKa KWCIOTHO-
OCHOBHOIO KaTanm3a. Cneumpuyecknii KUCNOTHbIN Katanm3. Cneumguyecknii OCHOBHbIN KaTa-
nm3. OBLLMIA KNCNOTHO-OCHOBHBIV KaTasin3. Katanns Komniaekcamm nepexofHbIx metanios. Me-
XaHU3M peakLumil, KaTam3npyemMbiX KOMIIeKcammn MeTasioB.

Pasgen 3. <PaguKa/ibHO-LEMNHbIE NPOLECCHI B OPraHNYeCcKoM TEeXHOMornm >

Tema 5. PanKasibHble peakuumn

3apoxxaeHue uenu. MonyyeHne n obHapy>keHVe CBOGOAHBIX paanKanoB. TepMUyecKoe 3a-
poXpaeHue uenun. XMMUYECKoe MHULMMPOBaHWe Lenu. Peakuun doTtonusa u paguonusa. Mpo-
[O/MDKeHVe 1 06pbIB Lenu. Peakuum cBOBOAHBIX paauKanos. Tunbl peakumii CBOOOAHbIX paavKa-
nos. PagnkanbHoe 3amMelleHre. PeakLMOHHasA CrOCOOHOCTb M CEIEKTUBHOCTL B peakuusax pagn-
KaJIbHOTO 3aMeLLeHuns. PagnkanibHble peakummn OTWenieHns. PagnkanibHble peakuumn npucoesm-
HeHVsA. KNHeTnKa Hepa3BeTBNEHHBIX LieMHbIX peakumin. KNHeTMKa pa3BeTBIEHHbIX PeaKLWiA.

Pasgen 4. <[eTepoasHblii KATan3 1 reTeporeHHo-KaTaMTNYecKme NpoLecchl >
Tema 6. M'eTepoasHble peakuum




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

KnHeTuueckas 06nacTb retepoasHbiX peakumii. Peakums NpoTeKaeT B OHOM XMUAKOW tha-
3e. Peakuus npoTekaeT B 06emx (pasax. Katanms mexxkgasHoro nepeHoca. NepexogHas o6nactb.
Andhdhy3noHHas 061acTb retepoasHoro npowecca NPy MrHOBEHHON XUMUYECKOW peakuun. Kn-
HETWKa, COCTaB MPOLYKTOB W CENEKTUBHOCTb C/IOXHbIX reTepodasHbiX peakuuii. MepexogHas
06nacTb 6e3 yueta peakumm B NOrpaHNYHoN nneHke. AnddysnoHHas 061acTb.

Tema 7. ['eTeporeHHO-KaTa/INTUYECKME peaKumn

"eTeporeHHble Katanm3aTopbl. ALCOPOUMOHHBIE ABIEHNSA NPU KaTainse. MexaHu3m rete-
POreHHO-KaTaIMTUYECKMX peakLnii. KNCNOTHO-OCHOBHBIN reTeporeHHbIn Katains. eTeporeH-
HbIA KaTasn3 Ha NepexoAHbIX MeTannax U ux coefmHeHusX. OCHOBbI KMHETUKMN FeTeporeHHo-
KaTa/IMTUYECKMX peakumii. KnHeTuueckas 061acTb reteporeHHoro kataimsa. KuHeTuka peak-
LM Ha OQHOPOLHON NOBEPXHOCTU. KMHEeTMKa peakLmii Ha HeO4HOPOAHOM noBepxHocTU. Cop6-
LIMOHHasA 1 NepexofHble ¢ Hell 0bnacTu. BHelwHeAM(dY3nMOHHaA 1 NepexoiHble ¢ Held 061acTu.
BHYTpuanddysnmoHHas 1 nepexofHble ¢ Hell ob6nacTu. CeneKTUBHOCTb MPWU reTeporeHHo-
KaTa/IMTUYECKUNX peakumax. BHeLLHe- 1 BHYTPUKMHeTMYeCKas 061acTu. BHelwHegnddysmoHHas
o6nactb. BHyTpuanhdysnoHHas 061acTb.

Pasgen 5. <O6paboTKa 1 NpUMeHeHVe KMHETUYECKUX MOAenen 4ns NpoBefeHns Xu-
MWYECKUX MPOLLEeCCoB>

Tema 8. OCHOBbI 06pab0TKN KMHETUYECKUX AaHHbIX

MeToj HauMeHbLUMX KBagpaToB. VIHTerpaibHblii MeTo 06paboTKM OMNbITOB MO YpaBHEHW-
M C OAHWM HEeW3BECTHbIM NapameTPOM: HeobpaTVMble MPOCTblE Peakuuu B MepuoamyecKmx
YCNOBUSAX; 06paTMMble NPOCTble peakuun B YCNOBUAX WMAeasbHOro BbITeCHeHMs; ObpaTumble
peakuun B UHTErpasibHbIX ycnosuax. AndhepeHumanbHblil MeTog 06paboTKM ONbITOB A4/1 Mpo-
CTbIX 1 06paTUMbIX peakumil. HTerpasbHble MeToAbl UCCNef0BaHUA NapaniefibHbIX PeaKLii.
NHTerpanbHble MeTOAbl MCCNefoBaHWs NOC/efoBaTe/lbHbIX peakuunii. MiccnegoBaHve BAMSHUA
Temneparypbl.

Tema 9. NMprMeHeHe KNHETUYECKNX MOAeNein Ans Bbibopa 1 onTuMmsaLmm ycrnoBuii
NpoBeAeHNst XMMUYECKNX MPOLLECCOB

Y penbHas Npou3BOAUTENbHOCTb MAea/IbHbIX PeaKTOPOB M MX COYeTaHW. BnvsHue napa-
METPOB MpoLecca Ha yaebHYH NMPOU3BOANTENILHOCTb PeakTOpPOB. CeNeKTUBHOCTL CNIOXHbIX pe-
aKkUWiA, ee 3aBUCMMOCTb OT KOHLIEHTpaL N peareHToB 1 CTeNeHn X KoHBepcun. MapannenbHble
HeobpaTuMble peakuun. MocnefoBatenbHble HeobpaTUMble peakuun. CUCTEMbl HEOOPATUMbIX
napaniefibHbIX U MocnefoBaTeNbHbIX peakuynin. CnoXHble peakuum ¢ 06paTUMbIMK CTafUAMU.
BnvsHWe TMN peakTopoB 1 crnocoba BBeLEHWS peareHTOB Ha CeNleKTUBHOCTb npovecca. BamsHue
TemrepaTypbl Ha CeNeKTUBHOCTL MpoLecca. KOHOMUYECKNE KPUTEPUM U UX NMPUMEHEHME ANS
ONTUMU3ALNN PEAKLMOHHOTO Y3/1a.




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.0[].10 TexHONOorms opraHNYecKmx NosynpoayKToB U KpacuTenen»

O6beM AMCUMNINHBI COCTaBNsSeT 6 3ayeTHbIX eAuHUL, BKIOYas TPYA0eMKOCTb MpoMe-
XKYTOYHOI aTTecTauun.

dopmMa 0TYETHOCTM — IK3AMEH.
Copep>kaHue ANCUUNNHBI

Pasgen 1. <Xumus 1 TEeXHOJOrMA NosyyeHUs NoaynpoLyKTOB 4/19 NPOn3BOACTBa Kpa-
cuTenen>

Tema 1. BBegeHue.

BO3HMKHOBEHWE W pa3BUTVE aHUIMHOKPACOYHOM NPOMBILLIEHHOCTW. TexHMKa 6e30mnacHo-
CTW B @aHW/IMHOKPACOYHOMN NPOMBbILLIEHHOCTW.

Tema 2. CynbmpoBaHue.

MexaHu3M peakuun. Ycnosus nposegeHus npouecca. OCHOBHble Crocobbl Cynb(rpoBa-
HUA. Cynb(hMpoBaHne CePHOM KUCOTOM nan oneyMmom. CynbgurpoBaHune rasoo6pasHbiM CEPHbIM
aHrngpuaom. CynbtmposaHue B napax. CynbgpuposaHue 3anekaHneM. OCHOBHbIe CrOCO0bI Bbl-
feneHvs cynbokucnoT. HelTpanusaums cynbomaccbl COAON WU CyNb(UTOM HaTpUS.
HeliTpanusayms cynbgomaccbl MeioM WK U3BECTbIO. BblaeneHne HaTpUEBBbIX U KabLMEBbIX
conein CynbMOKMCNOT BbicanMBaHWeM. Cynb(rUpoBaHMe BaXXHENLLNX apoMaTUYecKuX CoeamHe-
Huin. CynbthmpoBaHme 6eH3ona. CynbupoBaHue HadTanmHa. CynbdmpoBaHue b-HadTona.
Cynb(rpoBaHve aHpTpaxMHOHa. Mpumepb! CyNb(MPOBaHMS B NPOMbILWIEHHOCTU. Mpon3Boj-
CTBO HaTpMeBOl conm  GeH30MCcyNbgoKMCNOoThl.  MMpon3BOACTBO  HaTpueBol conn  b-
HahTaMHCYNb(OKNCNOTLI. KOHTPO/Ib npouecca U XapakTepucTuka npoaykToB. TexHuKa 6es3-
0rMacHocCTH.

Tema 3. HuTpoBaHue.

MexaHn3M peakuuun. YCnoBusa nposefeHns npouecca. OCHOBHbIE CMOCOObI HATPOBAaHMS.
OCHOBHble CNoOco6bl BbIAENEHNS HATPOMPOAYKTOB. HUTPOBaHMe BaXKHEWLIMX apoMaTuyecKux
coefuHeHu. HutpoeaHue 6eH3ona. HuTpoBaHue Tonyona. HuTpoBaHue HadTannHa. MprmMepsl
HUTPOBaHUS B MPOMbILWIEHHOCTU. [1POM3BOACTBO HUTPOGEH30/M1a HEMPEPbIBHLIM CMOCOOOM.
Mpon3BoacTBO M-AUHUTPO6EH301a. MPOM3BOLACTBO a-HUTPOHaTaIMHA. KOHTpO/b npovlecca v
XapaKTepuCTKa NPOAYKTOB. TexHMKa 6e30MacHoOCTU.

Tema 4. XnopupoBaHue.

MexaHu3M peakummn. Ycnosus npoeegeHmns npouecca. OCHOBHble cTagum npotecca. Xno-
pUpBaHWe BXKHENLLNX apOMaTUYECKUX COeAMHEHUIA. MpOMBbILLIEHHOe NPOM3BOACTBO X/I0POEH-
3o0na. KoHponb npoueccos. TexHuKa 6e30nacHOCTY.

Tema 5. BocCcTaHOB/IEHME apOMaTUYECKUX HUTPOCOELUHEHWIA.

BoccTaHOB/IEHNE XKeNe30M B NMPUCYTCTBUM 3M1EKTPOIMTOB. MexaHu3M 1 YCnoBus nposege-
HWS npouecca. BblaeneHne amMMHOB. BOCCTaHOB/IEHME BaXKHEMLIMX apOMOTUYECKUX HUTPOCO-
efiMHeHW. T1pOMbILLIEHHOE NPOM3BOACTBO aHwWAMHa. KOHTposnb npouecca. BocctaHoBneHue
LMHKOM B LUENOYHON cpede. MexaHW3M M yCnoBus MpoBefeHus npouecca. MpombilieHHoe
MPOM3BOACTBO 6eH3naMHa. BoccTaHOBNEHME Cy/b(UAaMKN LLENOYHbIX MeTasinoB. MexaHu3m u
YCN0BWS NpPOBeAeHNs npouecca. BbigeneHne aMnMHOB. BocCTaHOBMNEHNE BaXKHEWLLIMX HUTPOCO-
eiMHeHW. TPOMbILNEHHbIA CUHTE3 a-HaTU/iaMMHa BOCCTAHOB/IEHWEM a-HUTPOHa(TaIMHA.
KoHTponb npouecca. Katanimtuyeckoe BOCCTaHOB/IEHWE BOZOPOLOM. BocctaHOBNeHMe B napo-
BO (pase. BoccTaHOBEHME B XXMAKON (Pase. MPOMbILLNEHHbIA CUHTE3 aHUIMHA KaTaIMTUYECKUM
BOCCTaHOB/IEHNEM HUTPOGeH30M1a. MeToabl onpefenieHns aMUHOCOEAMHEHWA. TexHuka 6e3-
0rMacHocCTHU.

Tema 6. LLLenioyHoe nna.sieHne apoMaTUYecKmX CyIbPOKMCIOT.




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

MexaHu3m peakuuun. Ycnosusa nposedeHUs npolecca. BbigeneHve rmgpokKcUnpoayKToB.
BaxxHeliLLme NpoMeXXyTOYHble NPOAYKTbI, NO/yYaemble LWeN0YHbIM niasfeHnemM. MNpoMbiLLieH-
Hble METOAbl MPOBEAEHNA peakuMu LefoYHOro nnasneHus. Mpon3BoACTBO (peHona 6eH3o/-
Cy/b(hoHaTHbIM MeTofOoM. Npon3BoacTBO b-HadTona. Mpon3soacTBO ALU-KMCNOTbI. KOHTPOsb
npouecca. TexHuka 6e30nacHoOCTW.

Tema 7. O6MeH x/iopa Ha Apyrue 3amecTuUTeNn.

Annapatypa 415 npoBeAeHUs NpoLeccoB 3amelleHns. O6MeH x/iopa Ha aMUHOrPYMbl.
OO6MeH xJiopa Ha MMAPOKCU- U aNKOKCUTPYNMbl. MPOMbILLNIEHHbIE METOAbI NPOBELEHNS peakLun
3aMeLLEeHns X/iopa Ha aMUHO- U TMAPOKCUrpynnbl. Mpon3BoAcTBO h-HUTpoaHWNnHa. Mpon3Boa-
CTBO (peHoNa. TexHmKa 6e30MnacHOCTHU.

Tema 8. B3auMHble rnpeBpaLLeHnst aMUHO- N TUAPOKCUCOEANHEHWNA.

MpeBpaLyeHne aMMHOB B TMAPOKCUMNPOU3BOAHbIE. AMUHUPOBAHWE M4POKCUCOEANHEHWIA.

Tema 9. ANKUNMpoBaHue 1 apuanpoBaHume.

MexaHn3Mm peakunn. AnKunnpoBaHne aMMHOB. ANTKUIMPOBaHNE apoMaTUYECKUX TUAPOK-
CUCOEANHEHNIA. ANKUNNPOBaHWE YrNeBOA0OPOA0B. ApaMUHMPOBAHME aMUHO- U TUAPOKCUCOeAN-
HeHWin. TexHuKa 6e30MacHOCTH.

Tema 10. AunnmpoBaHume.

MexaHusm peakuuu. AuUMIMPOBaHWE amuHOB. ALMWIMPOBaHME TUAPOKCUCOELNHEHNIA.
TexHuKa 6e30MacHOCTY.

Pasgen 2. <Xumusa 1 TEeXHOMOrs NonyvyeHns KpacuTenen=>

Tema 11. Kpacutenun. O6wpe cBeeHNs 0 CUHTETUYECKNX KPacuTesix.

LIBeTHOCTb Kak (pu3nyeckoe sBneHue. VI3mepeHue nornolleHns ceeta (KONOpPUMETPUSA).
3aBMCMMOCTb LiBeTa OT XMMUYECKOro CTPOEHUS OpraHMYecKmx CoefmHeHunid. Knaccudgumkaums
KpacuTeneit. KpaTtkve cBefjeHns 0 TEKCTUNbHBIX BOJIOKHAX M UX KpawleHun. CBOMCTBA U NpUMe-
HeHVe KpacuTenel pasnnyHbIX rpynn TEXHUYECKON Knaccugukaumm. Kpacutenum, pacTBopuUMble
B Boge. Kpacutenu, HepacsopuMble B Boge. KpacuTenu, pacBopuMble B OpraHNYecKux pacBopu-
Tenax. HomeHknatypa kpacuteneir. ®usmnyeckme npoLeccsl U BbiMyCKHble (HOPMbl B NPOM3BOA-
CTBe KpacuTeneidl. ®usmnyeckre npoLeccbl B NMPOU3BOACTBE KpacuTesieil. BbinycKHble (opMbl
KpacuTenein. TpeboBaHMS K Ka4eCTBY KpacuTenen.

Tema 12. A3okpacuTenu.

CTpoeHue asokpacuTeneir. MonyyeHne asokpacuteneid. AuasotmposaHue. A30coUeTaHue.
[pyrve meToabl NonyyeHns asokpacutenein. Knaccumkaumsa n HoMeHKaTypa asokpacutenei.
KucnotHble asokpacuteny. Metannocogepxatiye (MeTaIOKOMI/IEKCHbIE) a30KpacuTenn. Xpo-
MOBble asokpacuTenn. lpamble asokpacutenn. lNpoussogHble 4,4-AnamnpaoB. [Npon3BoAHbIE
Kap6ammnga. Mpou3BofHble CMMM-TpMasvHa. LlenHble nonvasokpacutenn. [uasokpacutenu.
MpsMble KpacuTenn,MeTaifocodepyatlye 1 yrnpovHsemble consgMu MeTannoB. CTuib6eHOoBble
Kpacutenu. MNMurmeHTbl U nakun. MNMUrmeHTbl. J1akv 1 1akoBble KpacuTenn. Xo/o4HbIe KpacuTenu -
asoreHbl. JucnepcHble asokpacuTenn. OCHOBHbIE U KaTMOHHbIE a30KpacuTenn. AKTUBHbIE a30-
Kpacutenn. XnopTpuasuHoBble KpacuTenn. BuHuncynboHoBble Kpacutenu. Kpacutenu ans
wepctn. Kpacutenu gna nonvaMmMaHoro Bo/oKHa. A30KpacuTenu, pacBopUMbIe B OPraHNYecKnx
BeLecTBax (opraHo3o/n).

Tema 13. ApunMeTaHOBbIe KpacuTenu.

Knaccuukaums apunmeTaHoBbIX KpacuTenei. OuapunmMeTaHoBble Kpacutenu. Tpuapui-
MeTaHOBble KpacuTenu. JuamuHoTpuapuamMeTaHoBble KpacuTtenu. OCHOBHble KpacuTenu. Kuc-
NOTHbIE KpacuTenu. TpuaMUHOTpUapuaIMeTaHoBble Kpacutenn. OCHOBHbIe Kpacutenu. Kucnot-
Hble KpacuTenn. KcaHTeHOBble KpacuTenu. [M'MApOKCUKCaHTEHOBbIE KpacuTenn. AMUHOKCaHTe-
HOBble KpacuTenn. AKpUAMHOBbIE U aKpULOHOBbIE KpacuTenu. Jlaku 13 gpocdopHOBOIb(PaMo-
MONIM6AEHOBOI KUCMOTbI.

Tema 14. MNMonmuuknnyeckue KyboBble KpacuTesnu.

ALMNIaMUHOAHTPaXMHOBbIe KpacuTenn. AHTPaXMHOHUMUHOBbLIE KpacuTenn (aHTPUMUABbI).
Mpomn3BogHble Kapbazona (gugpTanonnkap6asosnbl). AHTpaxMHOHa3nHbI (rpynna VHAaHTPoHa).
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[Mpon3BoAHble akpuaoHa (aHTpaxXMHOHAKPWUAOHbLI). 'pynna ®dnasaHTpoHa v MNupaHTpoHa. Mpo-
13BOAHbIe 6e3aHTpoHa. Mpon3BoaHbIE M304MbeH3aHTPOHA.[TPOM3BOAHbIE ANOEH3NUPEHXNHOHA.
MpounsBogHble aHTpaHoHa. Mpon3BofHble HadToMNeH6eH3MmnAa3ona. Mpon3BoAHbIE NUPa3o-
NaHTPOHa. BbinyckHble POPMbI U NPUMEHeHMe KyOO0BbIX KpacuTesein. PacTBopuMble B BOAE KY-
60Bble KpacuTenn (Ky603om).

Tema 15. dTasoLMaHNHOBbIE MUTMEHTbI N KpacuTesun.

®ranoymaHH Meaun. MonyyeHme. OUMCTKa, NOMyYeHME YCTOMUMBBLIX MOAUDUKALWIA, anC-
nepruposaHune. [a10reHNPOM3BOAHbIE (ITaouMaHMHa Mean. PTanounaHUHOBLIE KpacuTenwu.
AKTVBHble (hTa/IOLMaHNHOBbLIE KpacuTenun. LiaHanbl n ranoymareHsi.

Tema 16. OnTrYeckune 0TbenmBaTeNn N TEKCTUNbHO - BCMIOMOraTe/ibHble BELLECTBaA.

OnTtnyeckne otbenueatenn. HomeHknatypa 6en10¢opoB. XMMUYECKOE CTPOEHME U NONY-
yeHne oTb6enuBatenein. TeKCTUNLHO - BCIOMOraTe/lbHble BELLECTBA. YKa3aTe/lb MPOMEXYTOUHbIX
MPOAYKTOB N KpacuTeneil.

Tema 17. O6Lme npeacTaBieHNA 0 NaKOKPACOUYHbIX MOKPbITUSX.

HasHaueHve nieHKoobpasytowmx, NMrMeHTOB, NIacTUUKaTopoB 1 pacteoputenein. Oc-
HOBHble BWAbl JTAKOKPACOYHbIX MaTtepuanoB. O603HAYeHWs NAKOKPACOYHbIX MaTepuaios.
HasHaueHve pacTBopuTenieil. PacTBopuTenn, MpUMeHsieMble B MPOU3BOACTBE 1AKOKPACOUHbIX
mMaTepranoB. OrHeonacHOCTb M TOKCUYHOCTb pacTBopuTeneid. MnactugukaTopbl. BaxHelime
NNacTUPUKATOPbI, UX XapaKTEPUCTUKM MU 06/1acT NpuMmeHeHNs. O6Lme npeAcTaBieHns O Bbl-
COKOMOJIEKY/IAPHBIX COeAMHeHMAX. PacTuTeNibHble Macna 1 NPOLYKTbl UX nepepaboTku. MNpu-
POAHble CMOJbl U BUTYMbI. KOHAEHCALMOHHbIE CMOSbl. MonnMepu3aLnoHHbIe CMONbI. SuUpbl
uenntonosbl. OCHOBHbIE MOKa3aTeNn, XapakTepu3ytoLle pacTBOpbl MIEHKOOOpa3yoLmx Be-
LecTB. KpaTkue cBefleH1s 0 NUIrMeHTax.




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b61.B.0/[].11 ObopyaoBaHne XMMUYECKUX MNPeANpPUATUIA»

O6beM AMCUMNINHBI COCTaBNsSeT 9 3ayeTHbIX eAuHUL, BKIOYas TPYA0eMKOCTb MpoMe-
XKYTOYHOI aTTecTauun.

dopMa 0TYETHOCTU — 3a4eT, 3K3ameH, 3anTa K.
CogepxkaHue gucunnanHbl

Tema 1. BBegeHue.

MpeameT M 3afa4n Kypca. Matepuasibl U KOHCTPYKTMBHbIE Y3/1bl TUMOBOIA annapaTypbl.
CocTosiHMe ¥ MEepCneKTUBbI Pa3BUTUSA XUMWUYECKON NPOMBILLIEHHOCTY Y OPraHUYeckKoro CuHTe-
3a. MoHATMe MaLLUHBI K annapaTa XMMUYECKNX MPon3BoACTB. MaTepuasbl TUNOBOK annapaTy-
pbl. 3aWnTHbIE NOKPbLITUA. TTOHATME NNaHO-NpeLynpeanTeNlbHbIX OCMOTPOB M PEMOHTOB 060pY-
[0BaHNA XMMUYECKUX MPeanpuaTuin. HagexxHocTb 060pyA0BaHms.

Tema 2. MexaHnyecKkoe 060pyfoBaHNE XMMUYECKMX MPON3BOLCTB

CbiNyunin maTepman Kak OOBEKT MeXaHMYeCcKon nepepaboTkn. O6Las XapaKTepucTuKa
npouecca n3menbyeHns. OCHOBHbIE KOHCTPYKLMU U pacyeTbl Apo6bunok. KOHCTPYKUMM 1 pacye-
Tbl MefibHUL, OObLlas xapakTepucTuka npotecca kKnaccugukaunm. OCHOBHbIE KOHCTPYKLMN 1
pacyeTbl KnaccumkaTopoB. OCHOBHble KOHCTPYKLMMW N pacyeTbl nuTaTeneli TBepabIX ChiMyumnx
mMaTepuanos. [o3aTopbl TBEPALIX CbiNyynx MaTepnanoB. KOHCTPYKUMM M pacyeTbl CMeCUTENEN
TBEPAbIX CbIMyYMX MaTepnasnos.

Tema 3. Mewwanku ansa >XUaKux cpes.

Cnocobbl nepemenBaHns. KOHCTPYKLMM MeXaHUYeCKMX NepeMeLLrBaloLLmnX YCTPOCTB.
MeTtoamka pacyeTta MeLanok. O6CNy>XXmMBaHMe U PEMOHT MeLLasIoK.

Tema 4. ¥YN/I0THeHWE Ba/10B U LLUTOKOB.

YNNOTHAOLLME Y3/bl BA/IOB M LUTOKOB, PEKOMEHAALUMM M0 UX UCNO/b30BaHMIO, BbIOOPY U
0COGEHHOCTAM aKcnnyaTaumm. NpoeKTUpoBaHWe YNI0THEHWIA, METOLMKMN UX PacyeToB U OLeHKa
HaJeXXHOCTM NX 3KCMyaTaunu.

Tema. 5. PUNLTPSI.

Knaccugmkaums ¢gpunbTpoB. KOHCTPYKLMKN N TEXHONOrMYECKMe OCOBEHHOCTU 3KCnJyaTa-
ummn. CoBpeMeHHble TeHAEHLUW pa3BUTUA PUnbTpoB. MeTogukmn pacyeTa uibTpoB. O6CnyXun-
BaHVE N PEMOHT (PUNbTPOB.

Tema. 6.LeHTpndyru.

Knaccudgmkaums ueHTpugyr. Cnocobbl BbIrpy3ku ocagka 13 potopos LeHTpugyr. OcHOB-
Hble MOHATUSA AUHAMUKW LeHTPU(Yr (MPOYHOCTb 06eYaeK, pe30HAHCHbIE AB/IEHUS B LEHTPUY-
rax). Metoguku pacyeTa LeHTpudyr. O6Cny>KMBaHe 1 PEMOHT LEeHTPUAYT.

Tema. 7. HepBAYHbIE MaLLUHBI.

BankoBble MalliMHbl. Ha3HaueHue, KnaccudmKkauus, YCTPOMCTBO. TEXHOMNOrMYECKNIA pac-
yeT. KOHCTpyKuuy y310B. HasHaveHwe, yCTPONCTBO 1 06/1aCTb NpUMeHeHUs. MeToauKy pacyeTa
Ba/IKOBbIX MalIVH. TeHAEHLMN pa3BUTUA Ba/IKOBOrO 060pyA0BaHUS.

Tema. 8. TennoobmeHHasa annaparypa.

Bblbop TennoHOCUTENA U ONTUMa/IbHOM CXeMbl ABVKEHUS cped. TUnoBble KOHCTPYKLUK
Tenno00bMeHHUKOB. CnewumaibHble KOHCTPYKLUW TennoobMeHHUKOB. MeToAMKK pacyeTa TUMno-
BbIX KOHCTPYKUMIA TENJI00OMEHHMKOB. TeHAeHLMN pa3BUTUSA Tens1006MeHHOW annapatypbl. O6-
CNY)XX1BaHWe 1 PEMOHT Tern1006MeHHOro 060py0BaHNS.

Tema. 9. Kpuctannmsartopsbl.

D U3NKO-XMMUYECKME OCHOBbI KpuUcTannmsaumm. KuHetuka Kpuctanamsaunm. KOHCTPYK-
uMn. MeToAMKM pacyeTa KpucTannm3atopoB. COBpeMeHHbIe TEHAEHUUN B Pa3sBUTUN KPUCTaIN-
3aTopOB.

Tema 10. ["'paHynATopbI.
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Cnocobbl rpaHynauun. ®akTopbl, BAUAIOLWME HA FPaHyIALmMi0 U3 pacTBOPOB, CYCNEH3UM,
pacnnasoB. KuHeTMKa rpaHynauun. KoHCTpyKLMK rpaHynaTopoB. MeToAnkn pacyeTa rpaHyns-
TOpoB. COBPEMEHHbIe TEHAEHLUY B Pa3BUTUUN rpaHyNATOPOB.

Tema 11. Ko/flOHHbIE MaccoobMeHHbIe annaparbl.

KoHCTpyKumn. MeTtoamkn pacyeta. TEXHONOMMYECKME 0COBEHHOCTI 3KCryaTauumn B Xu-
MWUYECKOIN NPOMbILLIEHHOCTN. COBPEMEHHbIE TEHAEHLNW Pa3BUTUSA.

Tema 12. Cylwinnku.

CBoiicTBa MaTeprasioB Kak 06beKTOB CyLLKKW. Bbibop Tvna cywnnku. KnHeTUYeckunia pac-
YeT CYLUWNKWA. HOpMann3oBaHHble TUMbI CyLINNOK. MeToAMKN pacyeTa HOPMasiM30BaHHbIX CY-
LWnoK. CoBpeMeHHble TEHAEHUMM B PasBUTUN CYLLNIbHOTO 060pynoBaHus. O6CnyxmBaHve un
PEMOHT CYLLWMOK.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.0/1.12 Xrmunyeckas TeXHO0M1Ms opraHNYeCKux BeLLEeCcTB»

O6beM AMCUMNINHBI COCTaBNsSeT 9 3ayeTHbIX eAuHUL, BKIOYas TPYA0eMKOCTb NMpoMe-
XKYTOYHOI aTTecTauun.

dopMa OTYETHOCTU — 3a4eT, 3K3ameH, 3awnTa K.
CogepxkaHue gucunnanHbl

Pa3gen 1. XapakTepucTunKa npotecca raioreHMpoBaHus

Tema 1. BBegeHue.

HasHauyeHne 1 3afaum Kypca «XnuMnyeckasa TexXHON0rnsa opraHMYeckmnx BeLLecTs». KcTo-
punsa pa3BUTMA OTpacIn. XapaKTepucTuka npoayKTOB N NMPOMbILLIEHHOCTU OPraHUYeckoro CUH-
Te3a. OCHOBHOM OpraHUYecKuii 1 HethTEXMMMUYECKNIA CUHTE3, 3HaYeHne ero npoaykuumn (npo-
MeXYTOYHble BellecTBa, MOHOMepbI, MNAB, CUHTETUYECKOE TOM/MBO, CMa30YHble mMacna, pac-
TBOPUTENMW, NECTULMABLI U AP.) AN HAPOAHOro X034icTBa. OCHOBHbIE HanpaBNeHWst 1 Nepcrnek-
TMBbI Pa3BUTUNA TEXHONOMMN OPraHMYeCKnX BELECTB, AMKTYeMble HE0OX0ANMOCTbIO MOBbILLEHUS
9KOHOMMYECKOM 3(h(heKTUBHOCTU NPOM3BOACTBA, KayecTBa NPOAYKLMMW, S3KOHOMUWN MaTepuasib-
HbIX 1 SHEPreTUYECKMX PECYPCOB U 06eCreYeHNsi COXPaHHOCTW OKPYXKatOLLEN cpejpbl.

O6nacTn 1CMosb30BaHNA OpraHMYecKnX rasoreHcogepxxamnx sewlects. MeToab! ranore-
HMPOBaHMSI OPraHNUYecKUX COEAUHEHWI. [anoreHnpyowme areHTbl, UX (U3NKO-XUMUYECKME
cBoicTBa. OCHOBbl TEXHMKM 6€30MacHOCTU MpW MPOBEAEHUM MPOLIECCOB ranoreHnpoBaHus.
TOKCUYHOCTb N arpeccnBHOCTb CBOGOAHBIX Fa/lOreHOB W ranoreHBo4opoL0B. Bblibop KOHCTPYK-
LUNOHHBLIX MaTepuasioB A4 annapatypbl NPOLLECCOB ra/loreHMPoBaHUA. SHepreTuyeckme xapak-
TEPUCTUKK peakLUUii raioreHnpoBaHms.

Tema 2. PagnkanbHO-LENnHoe X10pnupoBaHue.

XUMUA N TEOPETUMYECKME OCHOBbI NMpoLiecca. Hay4yHble OCHOBbI pafuKabHO-LEMHbIX Mpo-
LLeCCOB X/IOPMPOBaHNA NnapanMHoB, 011e()MHOB N apOMATUYECKMUX COeAUHEHWNA. MexaHU3M U Kn-
HETUKa peakuuii XNOpMpOBaHWs, COCTaB NPOAYKTOB M CENEeKTMBHOCTb npouecca. TexHOoNorus
XWNAKO(A3HOro X/10pmpoBaHns. MpoayKThl, Nonyyvaemble B 3TOM nporiecce. OCHOBHbIE TUMbI pe-
aKTOPOB [/19 XXMAKOMA3HOI0 paAnKa/ibHO-LEeMHOro X/10pMpoBaHuns. TeXHOIornyeckas cxema no-
nyyeHuns 1,1,1-tpuxnopataHa. TeXHONOrMSA rasogasHoro xnopupoaHus. NpoayKTel, nony4vae-
Mble B 3TOM npouecce. Tunbl PeakTOpPoB ra3otha3HOro X/J0PUPOBaHNSA U YCNOBUS BAXKHEMLLNX
CMHTE30B. TexHonornyeckas cxema Npou3BOACTBa annunxnopuga. Nyt NnpuUMeHeHUsa annnn-
Xnopuga B opraHN4ecKom CUHTese.

Tema 3. NIOHHO-KaTa/IMTUYECKOE rasioreHNpoBaHue.

HayuHble OCHOBblI MOHHO-KaT/IMTUYECKOTO NMPUCOEAMHEHUA T/IONEHOB MO HEHAaChbILLeH-
HbIM CBA3AM (MexaHW3M peakuuun, KMHETUKa, Katanms). TexHOMNorns npouecca, KOHCTPYKLMA
peakLMOHHbIX Y3/10B ANS aaAUTUBHOIO X/10PUPOBaHMS HU3LLUX ONeUHOB U aLleTUIeHa B XXNa-
Kol (hase. MpoayKTbl aaAuTMBHOIO X/IOPUPOBaHUA, NYTU MX MPUMEHEHUS. HaydHble OCHOBbI
X/TIOPrUApPVHNPOBaHNA 0netHOB. MexaHn3M 1 KMHeTMKa npouecca. PakTopbl, BANAIOLWME Ha
CENEeKTMBHOCTbL npouecca. KOHCTPYKUNN peakUuUOHHbIX Y3/10B AN XN0PruapuHUpoBaHus. Tex-
HOJIOTUA XNOPrnapUHUPOBAHUA MponuieHa u annunxnopupa. NpyuMeHeHWe XIopruapyvHOB.
Hay4yHble OCHOBbI MPOLECCOB IMAPOrasioreHNPoBaHNa Mo HeHacbILLEHHbIM CBA3SIM (MexaHU3M
peakuuKn, KuHeTMKa, KaTasinm3). OCHOBHble W MO60YHbIE MPOAYKTbI MnpoLecca ruapoxIo-
pVpOBaHUA 01eMHOB 1 aueTunieHa. PakTopbl, BAMAIOLLME HA CENEKTUBHOCTbL npotecca. Cpas-
HUTEe/NIbHAsA XapaKTepuCTMKa ra3oMasHOro u >XuMAKodasHOro npoLeccoB rMAPOX0pMpPoBaHNA
aueTuneHa. TexHOMornyeckasa cxema nonyyeHUs BUHUAXIOPUAA TUAPOXI0PUPOBaHNEM aLEeTn-
neHa. Hay4Hble OCHOBbI X/I0pPMPOBaHNS apOMaTMYECKUX COeAMHEHMNI B A4p0. BansHue 3amectu-
Teneil Ha peakuMOHHY COCOBHOCTb apeHOB B peakLMmn 3/1eKTPONIbHOIO 3ameLLeHns. TexHo-
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NOrus XnopupoBaHus 6eH3ona, HahTainHa 1 eHona. MpumeHeHne Xnop3aMeLleHHbIX apoMa-
TUYECKNX COeAMHEHWIA. HayuHble OCHOBbI FanOreHMpoBaHUs KUCIOPOA- M a30T-CoAepyKalmx
CoefiMHeHW. HayyHble OCHOBbI MApOranore-HUPOBaHNA CrUPTOB, X/10PUPOBaHUS CNUPTOB,
a/bJernaoB, KETOHOB, KapOOHOBBIX KUCMOT 1 UX NMPOU3BOAHBIX. [yTU NCMOIb30BaHUA X10pPUPO-
BaHHbIX KWCMOPOACOAepXKaWmUX coeMHeHNn. OCO6eHHOCTH NPOLLECCOB X/10PMPOBaHKS MO aTo-
My a30Ta. [prMeHeHNne X1I0pammngoB apoMaTUYECKUX CYNIbPOKMUCIOT U rekcax/iopMeiaMmHa.

Tema 4. CoyeTaHme NPOLECCOB X/1I0PUPOBAHUS.

Hay4yHble OCHOBbI MPOLLECCOB pacCLLENNeHNs XI0p-Npon3BoAHbIX. CoyeTaHne 3TUX peak-
UM C XopypoBaHneM. TepMOAMHaMMKE, MeXaHW3M U KMHETUKa peakuuid pacluensieHns. Tex-
HOMOrNs MPOLLECCOB PacLUernieHns, CpaBHUTE/IbHAA XapaKTePUCTMKA NPOLLECCOB TEPMUYECKOrO,
KaTa/IMTUYECKOro U LLEeMoYHOro AernapoxnopnpoBaHns MoavxaopasikaHos. MNMpumeHeHne npo-
AYKTOB 3TMX MpoLeccoB. MyTn nepepaboTKM X/IOPOPraHMYecKMxX OTXOAOB. TexHOo/ornyeckas
CXeMa MoJly4yeHns TeTpax/iopmeTaHa M TeTpax/IopaTUIeHa U3 XN0POPraHMYecKuX OTXOAOB.
HayuHble OCHOBbI OKUC/IMTENIbHOIO X/10PUPOBaHUS YrneBOA0POA0B. TexHonormsa cbanaHcupo-
BaHHOI0 MO X/I0PY CUHTE3a BUHUX/IOPUAA N3 3TUNeHa. TeXHOMormyeckas Cxema CMHTes3a BU-
HUNXNopuaa no KoOMOGMHMpOBaHHOMY MeToAy. pouecchl, coyeTarolme OKCUXI0pUpoBaHme 1
pacLLensieHne X0prnpon3BOLHbIX.

Tema 5. Mpoueccbl hTopMpoBaHUS.

Knaccnurkaums npoMbILLIEHHBIX NMPOLECCOB (PTOpMPOBaHNA. PTopUpoBaHe opraHuye-
CKUX COEAMHEHWI MONEKYNSPHbIM (PTOPOM M BbICLUMMKU (hTOPMAAMU METaNNoB. TeXHOMOrns
(hTOopUpoBaHMA (KaTaIMTUYECKOE ra3odasHoe (PTOPUPOBaHME Ha MeHOW Hacaake ¢ cepebpsHbIM
MOKPbITMEM, METANONTOPUAHBIA NPOLECC, 3MEKTPOXUMMYECKOE (TOpMpoBaHue). dTopupoBa-
Hue (hTOPOBOALOPOAOM M ero consiMun. Npom3BoACTBO M NMPUMEHeHMe ()peoHOB (XN1afoHoB). Tex-
HO/IOrMyecKas cxema npou3BoACTBa (PpeoHa - 12. MNyTn CUHTe3a 1 NPUMEHEHUS (hTopopraHuye-
CKMX MOHOMEpOB.

Pasgen 2. lMpoueccbl rmaponusa, rugparauuu, gervgparaumun, stepupukaumn m
amMuanpoBaHuA.

Tema 6. MMApoONM3 1 LWENoYHOE AernapoxX10pnpoBaHme X10PNPoOn3BOLHbIX.

XUMUA 1 TEXHONIOTMYECKME OCHOBbI NPOLIECCOB MMA0/M3a U LLIENOYHOT0 Aernapoxiopupo-
BaHMA. MexaHN3M U KMHETUKA MPOLLECCOB rMAPOM3a X/I0pNPON3BOLHbIX, CENEKTUBHOCTbL NPO-
Liecca 1 cnocobbl ee perynmposaHus. Vicnonb3oBaHme peakumin WenovyHoro gernapoxiopmposa-
HUA B MPOMbILLIEHHOCTN OPraHMYyecKoro CUHTe3a AN MPOU3BOACTBA X/I0POSIEPUHOB U a-
OKCMA0B. TeXHO/OrMYeckas cxema nosyvyeHns anuxaoprugpuHa. NpovssoACcTBO CNUPTOB U (e-
HOJI0B LLEMOYHBIM TMAPOAN3OM. TeXHNKO-3KOHOMUYECKAA OLeHKa 3TUX MeTOLO0B. TexHoornye-
CKas cxema NnonyyeHus rauLepuHa XJ0pHbIM METOA0M. TexHMKa 6e30MacHOCTM U 0XpaHa OKpY-
XaroLlel cpefbl B mpoueccax ruaponnsa.

Tewma 7. nppaTtauma v gerngparayms.

XuUmMna 1 TeopeTUYeckne OCHOBbI MPOLLECCOB ruapataumn oneuHos. CeneKTMBHOCTb
npouecca, PakTopsbl, BAMSIOLWME Ha CeleKTUBHOCTb. O60CHOBaHME BbIGOpa YCNOBUIA U TEXHONO-
rMA MPOLECCOB CEPHOKMC/IOTHOM W NPAMOI ruaparaumm oneMHoOB. TexHOMormyeckas cxema
nonyyeHus ataHona. mppataums nponuieHa u OGYTWUNEHOB Ha KaTWMOHWTe. Bbi6op ycnosuii
npouecca, Cxema peakLMOHHOro y3na. TeXHUKO-3KOHOMUYECKME CpaBHEHMS CNOCO60B rnapaTa-
umn onedmHoB. M'mapatauns auetnneHa. TeopeTMUeCcKe OCHOBbLI 1 BbIGOP YCNOBWIA npoLecca
rmaparaumm auetuneHa. TeXHONOrMsA NPOM3BOACTBA aueTa/lbiernia ruaparaumnent auetuneHa B
XMAKOM 1 NapoBoi ha3ax. Mpouecchbl fernppatauuy KACNOPOACOAEPXKALLMX COEAUHEHWUI, X
TEXHO/I0rM4eckoe opopmsieHne. NMpPon3BOLACTBO KETOHA Y YKCYCHOI0 aHrmapuaa.

Tema 8. ATepumkaums.

XUMUS N TEOPETUYECKME OCHOBbI MPOLLECCOB. TEXHO/OMMA CUHTE3a 3(hMPOB KapOOHOBbLIX
Kucnot. MonyyeHne apunpoB 13 xnopaHrngpungos. KapboHatsl 1 aupbl KUCIOT goctopa. Tep-
MOJMHaMMKa, MeXaHU3M U KUHETUKa peakunid atepudmnkaymmn. Cessb MeXay CTPYKTYpPOU v pe-
aKLVMOHHOMN CNoCcOGHOCTLIO peareHToB. O60CHOBaHME BbIGOpa YC/IOBUIA 1 TEXHONOIMIA NpoLec-
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COB 3TepUMKaLMM, TUMbI PEAKLIMOHHBIX Y3/10B. TEXHOMOMMYECKas CXemMa HenpepbIBHOrO Npoun3-
BOACTBA aTUNaLeTaTa. TEXHONOTMS 3TepUMKaLMM KapBOHOBBIX KCMOT CnvpTamu 1 onegmHa-
MW NPV KaTanunse CynbMOKATUOHNTOM, CXeMa MPOLIecCa.

Tema 9. CHTE3 1 NpeBpaLLEeHNst a30TNPON3BOAHbIX KUCMOT.

CVHTEe3 11 NpeBpaLLeHns a30TNPOM3BOAHbLIX KapOOHOBbLIX KUCMOT. CUHTE3 U NpeBpaLLeHUs
a30TNPOM3BOAHBIX YrONbHOM KMcnoT. Knaccugmkaums peakumii aumnmpoBaHns. ALnanpyroLme
areHTbl, UX CpaBHWUTENbHAs XapaKTepucTMka. C-AUWMIMPOBaHME apOMATUUYECKUX COEAMHEHWIA.
N-AUUMPOBaHKE, €ro Hay4Hble OCHOBbl WM TEXHOMOMWS, MONyvyaemble MPOAYKTbl. O- n S-
aUMNMPOBaHNE, HayUHble OCHOBbI U TEXHOMOMMS 3TUX MPOLLECCOB, MOyYaeMble NPOAYKTbI. Tex-
HMKa 6e30MacHOCTM N 0XpaHa OKPY)KaroLLLE Cpefbl Mpu aLnanpoBaHuK.

Pasgen 3. lNpoueccbl aNnKNINPOBaHUA.

Tema 10. XapaKTepuCcTMKa NPOLLECCOB a/IKUNPOBAHUS.

Knaccnumkaums peakumin ankmnampoBaHus. ANKUINPYIOLWME areHTbl, UX CpaBHUTeNbHas
XapakTepucTnka. Katanmsaropbl ankuanpoBaHUs. SHepreTuyeckas XapakTepucTmka npoLeccos
ANKUINPOBaHNSA.

Tema 11. AnKnpoBaHue No atomy yrnepoja.

ANKUNnpoBaHWe no aTtoMmy yrnepoga. XMna U TeopeTUyYeckue OCHOBbI aIKUINPOBaHNS
apoMaTUYeCKMX CoefiMHeHMI B AAp0. KaTanunsatopbl 41 XnaKkoMasHbIX 1 razodasHbIx npoec-
coB. MexaHW3M W KMHETMKa npoueccoB. CocTaB MPOAYKTOB M CENEKTUBHOCTL peakuum C-
aJTIKUNMPOBaHMA. TeXHOMOrNA NPOLLECCOB aJIKUIMPOBAHNSA apoOMaTUYECKUX COeAUHEHWNA. CXeMmbl
peakUMOHHbIX Y3/10B. TEXHONOrMyeckas Cxema MpPOWM3BOACTBA 3TWI WM M30MPOnunnbeH3ona.
Cxema roMOreHHOro asiKUIMpoBaHus 6eH30/1a. XUMKUSA U TEOPETUYECKME OCHOBbLI a/IKUMPOBa-
HUSA (PeHOMAa. YCNOBUA peakummn opToakuanpoeaHus. Karanmsatopbl aflKUAMpoBaHUsa heHona.
[MprMeHeHne anKnUMeHOI0B B MPOMBILL/IEHHOM OpraHUYecKOM CUHTe3e. XUMUA U TeopeTuye-
CKMe OCHOBbI MpoLecca afKUNMpoBaHUs napaguHoB. Katanusatopb! aflKUAnMpoBaHnus. TexHono-
rmyeckas cxema afKUAMPOBaHWA M300yTaHa H-OyTeHOM. TexHWKa 6e30MacHOCTU U OXpaHa
OKpY>KatoLLeli cpebl Npy ankuaMpoBaHUN.

Tema 12. ANKUnMpoBaHue rno atoMam KUCiopoaa, cepbl 1 as3oTa.

XVUMUSA U TEOPETUYECKME OCHOBbI a/IKUIMPOBaHNA MO aToMaM KUC/0poAa, Cepbl M a3oTa.
MexaHu3M peakumii. AIKUIMPYIOLME areHTbl U KaTanm3atopsl. MpumeHeHre NpoayKTOB aiku-
NINPOBaHUA B NPOMbILLIIEHHOCTU U HApOLHOM XO3AMCTBE. TeXHOMornmyeckas cxema npov3Bof-
cTBa TPeT-6yTunmeTunioBoro agupa. OcobeHHoCcTM N-ankunmpoBaHus. [locnefoBatesibHO-
napasinesibHblii XapakTep aikUIMpoBaHNs No aToMy a3oTa. TeXHOM0rMYeckas cxema noslyyeHus
MeTUNaMNHOB.

Tema 13. Tpoueccbl b-okcnankKunnposaHWA W Apyrne CUHTE3bl Ha OCHOBe a-
OKCU[OB.

[Mpouecchbl B-OKCUANKUINPOBaHUA U OpYyrne CUHTE3bl Ha OCHOBE «-OKCWAOB. XUMUA U
TEOPETUYECKNE OCHOBbI MPOLIECCOB B-OKCUATKMIMPOBaHUA. MeXaHU3M KaTaIMTUYEeCKUX N HeKa-
T/IMTU-YECKNX NPOLECCOB. 3aKOHOMEPHOCTU MOC/eA0BaTENbHOIO0 OKCUITUIMPOBaHUA. TexHo-
NOTUS OKCUANKUNNPOBaHNA. KOHCT-PYKLUNA peakUNOHHBIX Y3/10B. [1poAYyKTbl OKCUITUIMPOBaHS,
MX CBOWCTBA M MPUMEHEHME.

Tema 14. BuHnnnpoBaHue.

XUMUSA U TEOPETUYECKME OCHOBLI MPOLLECCOB BUHUINPOBaHUA. BUHUNMpOBaHWe, KaTtanu-
3Mpyemoe CONsAMM NepexofHbIX MeTannoB. CBOWCTBA M NPUMEHeHWe MPOLYKTOB BUHWIMPOBA-
HUA (BUHWMAUeTaTa, BUMHWMALETWUNEHa, aIKUNOHUTPUNA). BuHWAMpOBaHMe, KaTannsnpyemoe
wenoyamm. CBOICTBA M NMPUMEHEHME MPOCTbIX BUHWIOBbLIX 3(MPOB, BUHUAMUPPOINAOHA, BU-
HWNKap6asona.

Tema 15. AnKUnnpoBaHue Nno atoMam Apyrux snIeMeHTOB.

XUMUsi 1 TeOpeTUHECKMEe OCHOBbI &/IKUIMPOBaHNSA MO aToMy KpeMHMsA. Cnocobbl CUHTE3a
KPEMHUIAOPraHNYeCcKnx coegnHeHnin. MpsaMoi cuHTe3 AuankunguxaopcmnaHos. Cxema peakuu-
OHHOrO Yy3/1a Ana NPAMOro CUHTe3a anKUIXN0PCUIaHOB. Peakuusa CUANIMPOBaHUA OpraHuye-
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CKUX COeAMHeHUI. MyTn CUHTE3a U CBOMCTBA KPEMHUNOPAHNYECKMX NOIMMEPOB. XUMUS U TeO-
PETUYECKME OCHOBbI a/IKUIMPOBAaHUA NO aTOMy aIlOMUHUA. TPSMOIA CUHTE3 alIFOMUHMIAOPraHK-
YECKUX COeAMHEHWIA, UX CBOMCTBA M MYTW MPUMEHeHMs. TeXHOMorMyeckas cxema nosyyeHus
TPUITUNAIIOMUHUSA. ANIOMUHWUIAOPraHNYeCKNiA CUHTE3 (MPOM3BOLCTBO JIMHENHLIX -0Ne(UHOB,
CUHTE3 NIMHENHBIX NEPBUYHbLIX CMMPTOB). TexHoMornyeckas cxema Anbhosb-npouecca nonyye-
HWS NePBUYHBIX CNIPTOB.

Pasgen 4. MNpougecchbl cynbMaTUpoBaHus, CybPUPOBaHNSA, HUTPOBaHWSA.

Tema 16. Npoueccbl cynbdaTnpoBaHns, Cy/IbPUPOBaHUS, CYNbGOX/TI0PUPOBaHNA.

O6LLas xapakTepucTmKa MpoLeccoB Cy/b(MMpPoBaHUs Cynb(aTupoBaHnsa. XUMUA U Teope-
TUYECKME OCHOBbI Peakuunii CynbMaTnpoBaHNa CNMPTOB 1 0NleUHOB. Cynb(upytoLime areHTbl.
OC06eHHOCTM CyNb(MPOBaHMA CMMPTOB CEPHOM, aMUAOCY/Ib(IOHOBOW M X0PCY/b(IOHOBOIN KMC-
NnoTaMu U TPUOKCULOM cepbl. TUMbl peakLUMOHHbIX annapaTos 4719 3TUX NPOLLeccoB. TexHonoru-
yecKas Cxema NpOu3BOACTBA MOKLLEr0 CpefCcTBa Ha OCHOBe ankuncynbgara. CynbupoBaHue
apoMaTUYeCKnUX CoefivHEHUI 1 onetMHOB HayyHble OCHOBbI Cy/b(hMPOBaHMS Ofe(hMHOB 1 apo-
MaTUYECKNX COeAMHEHUIA. MpoLecchl, NPoTeKatoLLme Npu Cyb(UpPoBaHUM 0N1ePUHOB 0/IeyMOM
NN TPUOKCUAOM cepbl. JoCcTOMHCTBA HOBOro Tuna MAB - a-ankeHCyNb(oHaToB. [JOCTOMHCTBA
n Hepoctatku MNAB Tuna ankaHcynb(oHaToB. POM3BOACTBO MX HA OCHOBE MPOLLECCOB CY/lb-
(hOX10pMpPOBaHUA U CYNb(OOKNCIEHNA NapaPUHOB. XUMUA U TEOPETUYECKE OCHOBbI peakLun
CY/Ib(hOX/I0PMPOBAHMSA, MEXAHW3M PeakLun, Crnocobbl ee MHULMNPOBaHUSA, TPeB0BaHMSA K CbIpbHO.
TexHonornyeckas cxema NpPOWM3BOACTBA a/lKaHCY/IbPOHATOB (DOTOXMMMYECKUM CY/bOXI0Pn-
poBaHMeM. XUMUS U TEOPETUYECKME OCHOBbI PeakL i CYNbPOOKUCIIEHNSA, MEXAHWU3M peakLuu,
TpeboBaHMSA K YMCTOTE YrNeBOAOPOLHOrO Cbipbsi. BapyaHTbl TEXHONOrMYECKOro 0ohopMIIEHNS
Cynb(hooKmcneHns (BOAHO-CBETOBOM METOL, ABYXCTaAWMHOE CYNb(OOKMCIEHNE B MPUCYTCTBUN
YKCYCHOr0 aHrmgpuga). CpaBHUTeNbHaA OLeHKa MeTOLO0B MOyYeHNs a/ikaHCY/IbOHATOB.

Tema 17. HuTpoBaHue.

O6LLas XxapakTepucTMKa NPOLLECCOB HUTPOBAHUSA U HATPO3UPOBaHUA. XUMUSA U TeOpeTu-
YEeCKMe OCHOBbI HUTPOBaHWS apOMaTUYECKMX COeAUHEHNIA. MexaH3M HUTPOBaHWS, HUTPYOLLMe
areHTbl. [MpofyKTbl, NONyYaeMble NPU HUTPOBaHUN. CxeMa peakLMOHHOIO0 y3na A1 HUTPOBaHUA
apoMaTUYecKnUX CoefMHEHWIA. MpUMeEHeHNe apoOMaTUYECKNX HUTPOCOEAVHEHMWIA B NPOMbILL/IEH-
HOM OpraHM4yeckoM cuHTe3e. XUMUA U TeOPeTUYECKMe OCHOBbLI NPOLLecca HUTPOBaHNA napagu-
HOB. HUTpytoLme areHTol. MpogyKThbl, MoyYaeMble MPY HUTPOBAHMUKW. TeXHOMOrna XuaKohas-
HOro 1 Napo)a3HOro HUTPOBAHMA. TEXHONOIMMYECKash CXeMa HATPOBaHWS nponaHa. BakHelwve
HUTponapauHbl, NX PU3NYECKME N XUMUYECKIE CBOVCTBA N NPUMEHEHWE B OPraHNYeCKOM CUH-
Te3e. OCO6EHHOCTN HUTPOBaHUA 0Ne(hMHOB U aueTuneHa. MpoayKTbl, NofyYaeMble NpW B3aMmo-
[ENCTBUN TeTpaoKcmaa asoTa € 3TUIEHOM, MYTU XUMWUYECKOT0 UCMO/b30BaHNS 3TUX NPOAYKTOB.
[Mpon3BOACTBO TPUHUTPOMETaHA N TETPAHUTPOMETaHA M3 alleTuneHa 1 aTuneHa. HuTpo3uposa-
HWe apoOMaTUYECKNX U aIMLMKIIMYECKNX COeAMHEHWNIA. MpaKTUYeCcKoe 3HaYeHne peakLmm HUTPo-
31POBaHNA B NPOMbILLIEHHOCTY OPraHNYecKoro cuHTesa. MexaHnsm npouecca HATPO3NPOBaHUSA
apoMaTUYeCcKnUX COeAMHEHWNA (rMAPOKCUCOeLNHEHNI, BTOPUYHBIX U TPETUYHbIX aMUHOB), HUT-
pO3MpYIOLLME areHTbl, NPOAYKTbl HUTPO3MPOBAHUA. XUMUSA U TEXHOMNOTUA (POTOXUMUYECKOro
HUTPO3NPOBaHNA LMK/orekcaHa. MexaHusm, ycnosus npouecca. OCHOBHbIE U NMO6OYHbIE MPO-
AYKTbl npouecca. CUHTE3bl KanponakrtaMma Ha OCHOBe peakLn HUTPO3MPOBaHUA LMKIOreKcaHa
W LMKNOreKcaHKapboHOBOW KNCNOTBI.

Pa3gen 5. INpovueccbl OKUCNEHNS.

Tema 18. XapaKTepucTMKa NPOLLecCOB OKUCIEHNSA.

[MpaKTMyeckoe 3Ha4YeHME NPOLLECCOB OKNUC/IEHNSA B MPOMBILLIEHHOCTU OPraHNYeCcKoro CUH-
Tesa. OnpegeneHve N Knaccupukaums peakuuii OKUCNEHNA OpraHNYecKnx coeguHeHnin. OKnc-
NATENbHbIE areHTbl, UX CPaBHUTE/IbHAA XapakTepucTMka. TexHuKa 6e30nmacHOCTM WM oxpaHa
OKpYXKatoLLel cpefbl NPU OKUCIEHUW OPraHNYeCKUX COeUHEHWIA.

Tema 19. PagmkKanbHO-LIeNHOe OKUC/IEHME.
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XUMUsi 1 TeOpeTMYeCKOe OCHOBbI MPOLIECCOB PaAMKanibHO-LENHOro OKMUCNeHuns. Mexa-
HWU3M, KMHETWKA, KaTann3, CeNeKTUBHOCTb NMPOLECCOB OKMCNEHUS. AnnapaTypHoe odopm/ieHme
PEaKLMOHHOMO Yy3na XnaKohasHoro okucneHns. OKMCneHne yrieBoaopoaoB B rMaponepoKcu-
Abl. CBOMCTBA W NPUMEHEHNE TMAPONEPOKCMA0B anngaTUYeCcKMX N apoMaTUeCKUX YrieBoaopo-
A0B. YCNoBUA NOMYy4YeHMst TMApPonepoKCcUa0B, CENeKTUBHOCTL MpoLecca, NO60YHble NPOAYKTbI.
OC06eHHOCTM MpoLecca KNCNOTHOrO PasfoXXeHns TAPONepoKCUA0B apuiaskaHoB, XapaKTepu-
CTMKa Noy4YaeMbiX MpPU 3TOM NPOAYKTOB. TeXHOMOrnyeckas cxema Npov3BOACTBa theHona u
aLeToHa KyMO/bHbIM METOAOM. TEXHUKO-3KOHOMUYECKOE CPaBHEHME METOA0B MOMyYeHns de-
Hona. OCHOBHbIE HarnpaB/eHNs OKUCAUTE/bHON nepepaboTkn napadmHoB. OCOBEHHOCTU raso-
(ha3HOro OKMCNEHMSI HM3LWIMX NapadMHOB. XXnakogasHoe OKMCNEHME H-NapaMHOB B CUHTETK-
yeckme CNUPTbl U KapbOHOBbIE KMCNOTbI. TEXHONOrMYecKas Cxema OKWUCeHMs TBepAOro napa-
(hnHa. TeopeTnYeCKNe OCHOBbI OKUCNEHNS HAPTEHOB U MX NPOM3BOAHbLIX. OCHOBHbIE NPOAYKTI
OKWCNEHUS UMKNOreKcaHa, 061acT X NpMMeHeHNs. TeXHONOrnyeckas Cxema OKUCNEHUS LNK-
norekcaHa B CMecb aHona 1 aHoHa. OCO6EHHOCTY TEXHOMOTMN OKUCNEHNS LIMKNOa/IKaHOB B NPU-
CYTCTBMM BGOPHOI KNCNOTbI. [onyyeHne KapboHOBbIX KACNOT OKUCNEeHMEM HahTeHOB. TexHoNo-
rMYyeckas Cxema OKMCNEHUS UMKIOrecaHona B aAunMHOBYHO K1cnoTy. OKuUcieHne MeTUIGeH30-
NOB B apoOMaTNYecKne KapboHOBbIE KUCNOTbI. TeOpeTnyecKne 0CHOBbI 3TUX MPOLECCOB. 060CHO-
BaHWe YCNoBUiA NX npoBefeHnsl. TeXHONOrMyeckas cxema Npou3BOACTBa AMMETUTEpedpTanaTa.
OCO6EHHOCTN OKWUCNEHNS METWUNBGEH30/10B B PacTBOPE YKCYCHOW KMCNOTbl. OKMCNEHME HacCbl-
LLiEHHbIX aflbAErMaoB 1 CNMPTOB. HayuHble OCHOBbI 1 TEXHOMOMMS OKWCMEHWS aueTanbaeruaa.
TEXHONOrMYecKas cxema COBMECTHOI0 NOMYyYeHNs YKCYCHOM KUCNOTbl U YKCYCHOIO aHruapuaa.
OC06EHHOCTM OKUCNEHNS BTOPUYHBIX CNPTOB. MonyyeHre nepokcmaa Bogopoaa.

Tema 20. MeTeporeHHo-KaTa/IMTUYECKOE OKMC/IEHME YINeBOAOPOA0B M UX MPON3BOJ-
HbIX.

HayuHble 1 TeXHOMOrMYecKne OCHOBbI FeTepOreHHO-KaTaIMTUYECKOrO OKUCNEHMS YTNeBO-
[0POJO0B N NX MPON3BOAHBLIX. MeXaHW3M, KMHETUKA, KaTasn3 U CeNeKTUBHOCTb MPOLIECCOB reTe-
POreHHO-KaTa/IMTUYECKOr0 OKNCNEHUSA. TUNbl peakUMOHHbIX Y3/10B, MX CPaBHUTE/IbHAs XapaKTe-
pucTUKa. HayuyHble OCHOBbI OKMC/IEHMSt 0N1e)MHOB MO HACbILLEHHOMY aToMy yriepoga. Katanu-
3aTOpPbl M YCIOBUS OKUCNIEHNS NPONW/EHA B aKPONENH 1 aKpUIOBYHO KUCNOTY. TeXHONornyeckas
CXema ABYXCTaAMMHOIO OKUCNEHNS NPONW/eHa B akpUioByto Kcnoty. OKMcneHne n3obyTune-
Ha B MeTaKpONenH 1 MeTaKpunoByt KUCNOTY. OKUCAMTENbHbI aMMOHONM3 MeTaHa, 0neMHOB
1 MeTun6eH3010B. CUHTE3 hTaNeBoro, ManenHOBONO U APYIrMX LIMKIMYECKUX aHIMAPUA0B. Bbl-
60p CbIpbs PEXMMOB 15 3TVUX MPOLECCOB. TEXHONOrMYeCKass CXxeMa nonyyeHns hTaneBoro aH-
rmapwaa u3 HahTannHa. TeopeTUUECKE OCHOBbI M TEXHONOTMYECKME CXEMbI MOMYYEHUS 3TUe-
HOKCMJAa OKWUCMEHNEM 3TWUNeHa BO3AYXOM M KUCopodoM. MyTn npumeHeHUs 3TUNeHOKCKMaa B
OpraHMYecKoM CUHTE3e.

Tema 21. OKucneHune onethHOB B NPUCYTCTBUM MeTa/I/IOKOMMIEKCHbIX KaTasm3aTo-
POB.

OkucneHme onetMHOB B MPUCYTCTBUM METa/I/TIOKOMMNEKCHbIX KaTann3aTopoB. HayuHble 1
TEXHO/IOrMYECKNe OCHOBbI OKUCNEHNS 0N1ethMHOB B MPUCYTCTBUI MeTa/IIOKOMI/EKCHBIX KaTaslun-
3aTOPOB. OMOKCUMANPOBAHME HEHACbILLEHHbIX COEANHEHWUIA MepKUCNoTaMu, NepoKcuaoM BOAO-
poda, ruaponepokcugamun. OKUCEHNE U OKUC/IUTENbHOE COoYeTaHue 0NeddMHOB NPU KaTanmse
KOMMNieKcaMmm meTannoB. MNpon3BoACTBO aleTabAernaa u3 aTuneHa. TeXHONOrMYecKne cxembl
ABYXCTafIMMHOIO CMHTE3a aueTanbAernaa npy OKUCNEHNN 3TUNEHA BO3AYXOM U OAHOCTaaWiiHO-
ro CUHTe3a aueTasbaernia npy OKUCAEHUN 3TUEHA KUCNOPOAOM.

Pa3nen 6. Npouecchl gernaprupoBaHnga U rnapupoBaHuns.

Tema 22. TeopeTUyecKmne 0CHOBbI NMPOLLECCOB.

[Mpouecchbl rnapnpoBaHus U AernapuposaHus. TeopeTnyecke 0CHOBbLI MPOLLECCOB rnapu-
poBaHWA 1 aernapuposaHmns. NpakTnyeckoe 3HayeHVe NPoLEeCcCcoB rMapnpoBaHns U Lernapupo-
BaHWA B MPOMbILLIEHHOCTN OpraHMYecKoro cMHTesa. Knaccugukauus npoLeccoB BOCCTaHOB/e-
HUA, TUAPUPOBAHUA U LernapupoBaHns. TepMoguHaMKKa, MeXaHu3M, KMHETUKa U CenekTuB-
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HOCTb peakuuii rMapupoBaHna 1 AernapupoBaHmns. Katanmsatopbl 3TUX MPOLECCOB, UX Xapak-
TepucTuKa. TexHuKa 6e30MacHOCTM U OXpaHa OKPYXKatoLLEei cpefbl B npoLeccax rmapupoBaHus
N fernapupoBaHus.

TepmoavHaMmKa peakuuii 4ernaprupoBaHns n rmapupoBaHms. KataimsaTopbl, MeXaHW3M 1
KWUHETWNKa peakuunii AernapupoBaHmns v ruapupoBaHus.

Tema 23. XMUA 1 TEXHOOIA NPOLECCOB AernapnpoBaHums.

[JervapvpoBaHne 1N OKUCNEHME CNUPTOB. [ernapupoBaHne anknnapoMaTuyecKnx coepm-
HeHwuin. Mpon3BOACTBO CTMPONA W ero romMonoros. JderuapupoBaHve napagmHoOB ¥ 0NeqUHOB.
Mpon3BoacTBO OyTaamneHa 1 U3onpeHa.

Tema 24. XMnA 1 TEXHO0MMSA NPOLECCOB rMApUpoBaHunS.

"'mapuposaHue yrnesofopoaos. OCHOBHbIE 3aKOHOMEPHOCTU TMAPUPOBaHUA KMUCNOPOACO-
[epPXaLlyx 1N a30TCOAePXKaLLMX OpraHNYecKUX coeauHeHnin. MpoayKTbl, NonyvaeMble Mpu BOC-
CTaHOBMIEHUN N TUAPUPOBaHUN KUC/TOPOACOLEPXKALLMX COEAMHEHWIA, NYTU UX UCMO/b30BaHUS.
[MpOoAYKTbI, Nonyyaemble NMpyv BOCCTAHOBNEHUW W TUAPUPOBAHUM HUTPWUIOB M HUTPOCOEAMHE-
HUI, NYTU UX UCNONb30BaHUA. MAPOaMMOHONN3 KaPOOHWU/bHBLIX COEAUHEHWUA N KapOOHOBbIX
KMCNOT. TEXHOMNOIMSA XMAKOMA3HOr0 rMapupoBaHns. Tunbl peakUMOHHbIX Y3/10B. TexXHonornye-
CKas CXema rmapupoBaHuns a(MpPoB BbICLLIMX KaPOOHOBLIX KMUCMOT B CNUPTbLI. TEXHOMOMNA raso-
(ha3HOro rmaprpoBaHNs, OCHOBHbIE TUMbl PEAKLMOHHBIX Y3/10B. TEXHONOrMYecKas cxema rugpu-
poBaHUA (heHona.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.0/[].13 TexHO0M0rmm 3aKUnTeNIbHbIX CTaANn XMMUYECKMX MPON3BOACTB»

O6beM ANCLMM/INHBI COCTABNSET 4 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NpoMe-
XKYTOUHOI aTTecTaLmu.

dopmMa 0TYETHOCTM — IK3AMEH.
Copep>kaHue ANCUUNNHBI

Tema 1. BBegeHue. PazgeneHne HeoqHOPOAHbIX CMECEA.

O6Lme NoHATUA 1 onpefeneHus. I'paBUTaLMOHHOe ocaxeHne. OcaxaeHne B Nose LeH-
Tpo6eXHoW cunbl. OCHOBa U TEXHWKA pas3feneHnst CycreHsunid. 3aKOHOMEPHOCTU pasfeneHus
CYCMEH3MI N HECTOMKUX 3MY/IbCUIA B OCAAUTENbHBLIX LeHTpudyrax. PasgeneHve cycneHsuni u
HECTOMKMX 3MY/bCUIA B TMAPOLMKIOHAX. Pa3feneHne ra3oB3seceli B LIMK/IOHAX.

Tema 2. duUnbTpoBaHuMe.

O6Lwue cBefeHUs. YCTPOMCTBO U MPUHUMN AENCTBMA annapaTtoB A1 (UIbTPOBaHWS.
PunbTpbl. PUNLTPYIOLME LEHTPUPYrM. 3aKOHOMEPHOCTU (PUNLTPOBAHWSA B FpaBUTaLMOHHOM
none. HekoTopble 0CO6EHHOCTN PabOThbl (HUILTPOB NEPUOLMNYECKOTO N HEMPEPBLIBHOIO Ae/CTBUS.
3aKOHOMEPHOCTM (PUIbTPOBaHMS B LeHTpudgyrax. MNpomMbiBKa 0cafkoB Ha (uibTpax U B LEH-
Tpuyrax.

Tema 3. MNMpombiBKa ocafka. Obe3BoXMBaHWe 0CafKa 1 yaasieHne ero ¢ neperopoaku.

O6wue cBefeHns. CTpoeHMe (UNLTPOBA/IbHLIX TKaHEN, X NPOHULAEMOCTb U 3afepXKu-
BatoLLas Crnoco6HOCTb. PU3NKO-MeXaHUYECKMe CBOMCTBA U KOPPO3MOHHAA YCTONYMBOCTb PU/b-
TPOB&/IbHbIX TKaHen. PU3NKO-XMMUYECKME CBOMCTBA (DUNbTPOBA/IbHLIX TKaHel, UX 3acopse-
MOCTb W pereHepaums (uibTpaLMoHHbIX CBOMCTB. BbI60p (hnIbTPOBa/IbHBIX MEPEropoLoK.

Tema 4. HeKoTOpble CBOMCTBA CYCMeH3uii U 0CaKOB OpraHMyecKmxX NpoLyKTOB.

[ncnepcHocTb, yAenbHas NOBEPXHOCTb M (hopma 4actuy. Pasmep mop, MOPUCTOCTb U
CKUMaeMOoCTb Ocagka. PU3MKO-XMMUYECKME CBOWCTBa CyCMeH3ui u ocagkoB. lMpouecchbl ag-
copbuumn-gecopbunmn. dNeKTPOKMHETUYECKME CBOMCTBA CYCMNEH3NI 1 0CaKOB.

Tema 5. CyLuKa.

OCHOBbI rurpomMeTpumn. MicnapeHune XXnLKOCTM cO CBOOOAHON NoBepxHocTU. CTaTuka npo-
Liecca cywkun. OCHOBHbIe 3aKOHbI NepeMeLLIeHNs Blarn BO BNaXKHbIX Matepuanax. Tenno- v Bna-
roobMeH BO B/1IXKHbIX MaTepuasnax.

Tema 6. M3menbyeHne TBePAbIX MaTepMasioB N UX Knaccugpukauus.

OCHOBHble NOHATUA W onpeaeneHuns. 3MenbyatoLive MalvHbl pacKasblBatowwero n pas-
NamblBatoLLEro AencTBuA. V3Menbyatowe MallnHbl pasfasBivBatoLlero aenctaus. Vsmensya-
toLMe MallHbI UCTUPAIOLLEe-pa3iaB/IMBalOLLEro AeNCTBUA. 3MebyatoLime MallinHbl Y4apHOro
[elcTBuS.
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AHHOTauuA K paboyert nporpaMmmMe AUCUUNINHDI
«b1.B.[AB SneKTUBHbIE AUCLUMNNNHBI MO (PU3NYECKON KY/bTYpe 1 CopTy
(ObLwan hrsnyeckas NOAroTOBKA)»

O6beM AUCUMMIMHBI COCTaBNsfeT 9,5 3a4eTHbIX eAUHUL, BK/OYasA TPYA0EMKOCTb NMpome-
YKYTOYHOW aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CopepxaHue gUCLUnInHbI

Pa3spgen 1. Jlerkaa atnetunka

Tema 1. Jlerkas aTneTuka.

TexHuKa 6era Ha KOPOTKUE AUCTaHUUK; CTapT, CTapTOBbIV pa3ber, 6er no guctaHuuu, ou-
HULIMPOBaHWeE. Pa3BnTie OCHOBHbIX (IN3NYECKMX KaueCcTB CPeaCcTBaMm NErKONM aTNeTUKN.

Tema 2. Jlerkasa aTtnetuka.

CoBepLLEHCTBOBaHME TEXHUKN 6era Ha KOpPOTKNe ANCTaHLMN.

Tema 3. Jlerkasa aTneTuka.

TexHvKa 6era Ha cpefiH1e 1 A/IMHHbIe ANCTaHLMK: 6er No NpsMoii, 6er No NoOBOPOTY.

Tema 4. Jlerkas atneTuka.

CoBepLLEHCTBOBaHME TEXHUKN 6era Ha cpefHve U A/IMHHbIE AUCTaHLMN.

Tema 5. Jlerkas atneTuka.

TexHUKa NpbbKKa B A/IMHY C pa3bera crnocoboM «COrHYyB HOrM»: pasber, OTTa/IKuBaHue,
nonet, Npu3emeHme.

Tema 6. Jlerkas aTneTuka.

CoBepLUEeHCTBOBaHME TEXHUKM NPbKKa B AMHY C pa3bera crnocoboM «COrHyB HOMm».

Pazgen 2. CnopTuBHble Urpbl. OCHOBbLI TEXHMKMN COPTUBHbLIX Urp 6ackeT60/, Bonein6on,
tyT60n

Tema 7. CNOPTUBHbIE UTPbI.

TexHVKa nepeMeLLeHniA B CNOPTUBHbIX MUrpax.

Tema 8. CNOPTUBHbIE UTPbI.

TexHVKa BnageHna MAa4oMm B CrIOPTUBHbBIX UTpax.

Tema 9. CNOpPTUBHBbIE UTPbI.

TexHVKa Urpbl B 3aLLMUTe N HanafeHUN B CNIOPTUBHLIX Urpax.

Pasgen 3. MMMHacT4YecKne ynpaxHeHnsa ( ¢ npegMmetTaMmn 1 6e3 NpeameToB), ynpax-
HeHUA Ha TpeHaxepax. CTpoeBble NPUEMbI Ha MeCTe 1 B ABMXeHUW. OCHOBbI aKpobaTUKM.

Tema 10. 'MMHacTUYeCKNE yNpaXKHeHUA

YNpaXXHEHUSA C OTATOLWEHMAMU 1 6e3 OTATOLLEHUIA, YNPaXKHEHUS Ha TPeHaXepe.

Pa3nen 4. duTHec.

YNpaxXHeHNs, Harnpas/ieHHble Ha rapMOHUYHOE pa3BUTHE PU3NYECKMNX KAUYECTB Ye/0BEKa,
yNy4LleHWe ero BHeLLHero smaa

Tema 11. KonoHeTuKa, nnunatec.

TexHVKa cob6M0AeHNs NPaBUA [AbIXaHWs BO BPEMS BbIMOTHEHMSI (IN3NYECKMX YNPaXKHEHWI
Ha pasHble rpynmnbl MbILLL,

CTaTMYecKoe BbIMOMHEHME YNPaXXHEHWIA HA COrNacoBaHHOCTb ABVYXKEHMS C AbIXaHMEM.

Tema 12. Vora, puTmuKa.

Komnnekc ynpaXHEeHWA Ana ynyyweHus 340pOBbs, HOpPManm3aumm paboTbl OTAENbHbIX
OpraHos.

Pa3gen 5. CNopTUBHO — 0340P0BUTE/IbHOE N/1aBaHNe

Tema 13. CnopTMBHO — 03,0POBUTE/IbHOE MNJ1aBaHme

CoBepLLEHCTBOBaHWE TEXHMKM NnaBaHus. (Kposb Ha rpyaum, Kposib Ha CnuHe, 6pac). Bbl-
MosIHeHVe CTapTOB 1 NOBOPOTOB. [ponnbiBaHKe gnctaHumMm 50 M BOJIbHbLIM CTU/EM.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.[1B SneKTUBHbIE ANCUMMNNNHBI M0 PU3NYECKON KYNbTYpPE 1 CropTy
(AganTuBHaA hm3nyeckas KysbTypa)»

O6beM AUCUMMIMHBI COCTaBNsfeT 9,5 3a4eTHbIX eAUHUL, BK/OYasA TPYA0EMKOCTb NMpome-
YKYTOYHOW aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CopepxaHue gucLnnInHbI
Pasgen 1. O6uwas msnyeckasn nogrotoska (OPI1) (agantuBHble (hOPMbI U BUAbI).

Tema 1. OPI1.

O6was thmrsmyeckas NOAroToBKa (COBEPLUEHCTBOBAHME ABUraTe/IbHbIX AENCTBUWIA, BOCMK-
TaHne uanyecknx Kadects). Cpeactsa 1 MeToabl OPII: cTpoeBble YNpaxXHeHUs, 06Lepa3Bu-
BatoLLMe ynpaxHeHns 6e3 npegMeToB, C NpegmeTamun 1 ap.

Tema 2. OPI1.

YnpaHeHus 419 BOCNUTaHWUA CWMbl: YNPaXXHEHUA C OTArOLLEeHWeM, COOTBETCTBYHOLLMM
CO6CTBEHHOMY BeCy, Becy MapTHepa W ero NpPoTMBOAENCTBUIO, C COMPOTUB/IEHMEM YMPYrUX
npeaMeToB (3cnaHaepbl U Pe3vHOBbIE aMOPTM3aTOpPbI), C OTATOLWEeHNeM (raHTenn, HabuBHbIE M-
un).

Tema 3. OPI1.

YNpaxXHeHUs Ans BOCNUTaHUS O6bICTPOTbl. COBEPLLUEHCTBOBAHUE ABUraTeNbHbIX PeakLmit
MOBTOPHbLIM pearMpoBaHNeEM Ha pas/inyHble (3pUTeNbHbIE, 3BYKOBbIE, TAKTU/bHbLIE) CUTHASbI.

Tema 4. OPI1.

YnpaXHeHns gaa BOCMUTAHUSA BbIHOC/IMBOCTU: YNPaXKHEHUA WX 3/1EMEHTbI C MOCTENEH-
HbIM YBE/IMYEeHNEM BPEMEHM UX BbIMOJIHEHWS.

Tema 5. OPI1.

YNpaxXHeHUs A1 BOCAUTaHUA rMOKOCTU. MeToabl pasBUTUS TMOKOCTU: aKTUBHbIe (Mpo-
CTble, NPYXXUHALLME, MaxoBble), NaccuBHble (C camo3axBaTaMun Uv € MOMOLLbIO NapTHepa). Mc-
N0/Ib30BaHNE TMMHACTUYECKNX YIPaXKHEHWIA, 31IEMEHTOB A0OrW, NUNaTeca, CTPETUMHra.

Tema 6. OPIT.

YnpaxKHeHUs 414 BOCNUTaHWUA TIOBKOCTU. MeTobl BOCNUTaHUA NOBKOCTW. Icnoib3oBaHWe
MOABMXKHbIX, CMOPTUBHbLIX UFP, TMMHACTUYECKNX YNPaXXHEHWIA, 31EMEHTOB aspobuKKN. Ynpax-
HEHMS Ha KOOPAMHALNIO ABMXXEHWA.

Pasfen 2. 9neMeHTbl pas/IMyHbIX BUAOB criopTa

Tema 7. Jlerkas atnetvka (agantvBHble BUAbI Y (DOPMbI).

MokaszaHWs M MPOTMBOMOKA3aHMA K BbIMOHEHWNIO NIErKOATNETUYECKMX  YNPaXKHEHNIA.
Xopbba 1 ee pa3HOBMAHOCTK, COYETaHME XOA4bObI C YNPaXKHEHUAMU Ha [blXaHue, pacciabneHue,
C M3MEHEHMEM BpEMEHW MPOXOXKAEHWUS AUCTaHUMW. Ber v ero pasHOBUAHOCTW. Ber TpycLOW.
MeTogmuyeckne 0CO6EHHOCTM 00y4eHUs CNOPTUBHON Xoabbe. CKaHANHaBCKas Xoab0a.

Tema 8. CNOpTUBHbIE UTPBI.

OO6yueHne anemMeHTaM TEXHUKM CMOPTUBHBLIX Urp (aganTuvBHble (hopMbl): 6ackeT60, BO-
nen6on, PyTb6on, HaCTOMbHLIA TEHHUC 1 Apyrve. O6Lme 1 cneynanibHble YNPaXXHEHUA UIPOKa.
OCHOBHbIE NpUeMbl 0BNlafieHNst TEXHUKOW, MHAMBUAYabHbIE YIPXKHEHWS U B Napax.

Tema 9. MNoaBMXKHbIE UTPbI U 3cTadeThbl

— 107 —



AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

MoaBMKHbIE UFPbl 1 3cTadEThbl C NPeaMETaMU 1 6e3 HUX, C MPOCTEALLIMMI CNoco6amMu ne-
PEABWKEHNS, He  TpebyrouiMe  MNPOSIBNEHMS  MaKCUMaNibHbIX — YCUIMIA W CNOXKHO-
KOOPAMHALMOHHBIX AeCTBMIA. Megarornyeckasl XapakTepucTMKa MOABUXKHbBIX UIP U UX ajan-
TVBHbIX OPM. [LOCTYMHble BUAbI 3CTadeT: C NpeaMeTaMu 1 6e3 HiX.

Pasgen 3. MpogunakTUyecKme BUabl 030POBUTENbHbIX YNPaXKHEHWI

Tema 10. MNMpodunakTnyeckas ruMmHacTmnka, J1IPK:

OO6yyeHMe 1 COBEPLUEHCTBOBAHME TEXHMKM BbINOMHEHNA CneumaibHbIX YPaXKHEHWA A/is
MPOUNAKTUKN Pa3fIMYHbIX 3a601€BaHWIA:

— HapyLUeHWin ONOPHO-ABUIraTe/IbHOrO anmnapaTa;

— HapYyLLEHWi1 3peHuns

— HapyLleHuin cnyxa

O6yueHve KoMMNieKcaM YNpaxKHEHUA Mo NPOPUIaKTUKe pasnnyHbIX 3ab0/1eBaHW (KOM-
nnekcbl nevebHon msmyeckor KynbTypbl (JI®K)). JleuebHas rumHactmka (JI®K), HanpasneH-
Has Ha BOCCTaHOB/IEHME U Pa3BUTME (DYHKLUWIA OpraHn3mMa, NoHOCTbI0 MM YaCTUYHO yTpayeH-
HbIX CTYJEeHTOM nocse 601e3HW, TpaBMbl 1 Ap.

INeyebHaa rumHacTka (JIPK), HanpasneHHas Ha pa3BUTUE KOMMEHCATOPHbIX (YYHKLWIA, B
TOM YuC/e N [BUraTesbHbIX, NPU HMYUM BPOXKAEHHbLIX MAaTONOMMiA; npeaynpeXxxaeHue npo-
rpeccvpoBaHns 3ab0/1eBaHUsA NN (PU3NYECKOTO COCTOAHMSA CcTyaeHTa. O6ydyeHne metogam (06-
ee paccnabneHme nog My3sblKy, ayTOTPEHWHI) CHATUS MCUXO03MOLMOHANIbHOIO HaNpsHKeHNs.
O6yyeHne MeTofaM MPoBeLeHNs aHaIM3a NCUX03MOLMOHA/IBHOTO COCTOAHNSA OpraHu3mMa Cc npu-
MEHEHMEM peflakCalMOHHbIX MeToAuK. OBnageHne MeTOAMKON COCTaBMEHNA MHAVMBUAYA/IbHbIX
03[,0POBUTENbHbIX MPOrpaMMm, C Y4eTOM OTK/IOHEHWUA B COCTOSHUM 3L40poBbs. OBnafeHue WH-
CTPYKTOPCKOM MPaKTUKOW NPOBEAEHNS KOMMIEKCOB MPOUIAKTUYECKON TMMHACTUKMN.

Tema 11. O3g0poBUTEIbHAA TMMHACTUKA

dopmmpoBaHMe HaBbIKOB MPaBW/LHOTO [AbIXaHUS BO BPEMS BbIMNOMHEHWUS YMPaXKHEHMWIA.
OO6yyeHMe fbIXaTe/lbHbIM YNpaxHeHsM (Mo MeToauKe oru, 6oamdnekc, A. CTpelbHUKOBOW,
K. ByTeilko u ap.), HanpaB/eHHbIe Ha aKTUBM3ALMIO AbIXaTeNlbHOW U CepLeYHOCOCYANCTON CU-
CTeMbl. 3aKa/iMBaHWe U ero 3HavyeHune ANA opraHn3ma 4YesnoBeka (3aHATUS Ha ynuue). MurmeHu-
YecKune NMPUHLMUMbI U PEKOMEHZALMN K 3aKasMBaHWUO. MeTomMKa 3aKa/IMBaHWUA COJMTHLEM, BO3AY-
XOM 1 BOLOW. Mcrnosib3oBaHNe 3/1EMEHTOB 03[0POBUTE/NbHbLIX CUCTEM Ha 3aHATUSX: ora, Muna-
Tec, boaundiekc, CTPETUNHT, afanTMBHAA MMMHACTUKA Mo By6HOBCKOMY 1 Ap.

Tema 12. Npon3BoACTBEHHAA TNMMHACTUKA:

CpepcTtBa 1 MeTOAbl NPOV3BOACTBEHHOM MMHACTUKW. MeToaMKa COCTaBNeHUst KOMIMJIEK-
COB YNPaXXHeHWUA NMPON3BOLCTBEHHOW MMMHACTUKM C Y4eTOM ByayLLeil NpodeccnoHanbHOW ges-
Te/IbHOCTU CTYZEHTa U UMEOLMNXCA (PU3NYECKUX U (PYHKUMOHAIbHBIX OrpaHUYeHHbIX BO3MOX-
HOCTell. VIHCTpYKTOpCKas MpakTvKa NpoBeAeHWs NPOV3BOACTBEHHOM FMMHACTUKe C Y4YeBGHOIA
rpynnow CTyeHTOB.

Pasgen 4. PUTMMYecKas rMMHacTUKa (aganTupoBaHHas, B COOTBETCTBMM C HO30/10TMEN,
NMELNMUCA (YHKUMOHANbHBIMU U (DU3NYECKUMM OF PaHUYEHUAMN).

Tema 13. Aspobuka.

BbINoHeHVe 06Lepa3BMBatoLLNX YNPaXXHEHWUIA B COMETaHUM C TaHLEBa/IbHbIMUW [BUXXEHU-
MU Ha OCHOBe 6a30BbIX LUAroB Noj My3blKa/lbHOe COMPOBOXAEHME, pa3yyrBaHue 6a30BbIX LUa-
roB a3pobMKMN OTAENBbHO U B CBA3KAX; TEXHWUKMN BbINOHEHUA (IN3NYECKUX YNPAXKHEHWI, COCTaB-
NAOLWMX OCHOBY Pa3/INYHbIX Hanpas/eHWin 1 NporpamM aspobukn. PasyymBaHMe KOMMIEKCOB
YMPaXXHEHUA CUMOBOM HarpaBNeHHOCTW, NIOKa/IbHO BO3AENCTBYIOLLMX Ha Pa3/NyHble rpymnrbl
MbILLIL,.
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Tema 14. duTt60N-rMMHacTMKa (aspobuka)

OC06eHHOCTM CofepXKaHUSA 3aHATUIA N0 (UTOON-TMMHACTUKE. Y NPaKHEHWS IOKa/IbHOMO U
PErMOHa/IbHOTO XapaKTepa, YNpaXXHEeHMs Ha paBHOBECUE, N30OMETPUYECKME YPXKHEHNS C Mbl-
LUEYHbIM HaNPSHXKEHNEM U3 Pa3/INYHbIX MCXOLHbIX MOMOXKEHWIA.

KpaTkas ncuMxo(u3nonornyeckas XapakTepucTKa OCHOBHbIX CUCTEM  (DU3NYECKMX
yNpaKHEHWA. PeKoMeHAauuM K COCTaB/IEHNIO KOMMIEKCOB YMPaXKHEHWIA MO COBEPLLEHCTBOBA-
HWIO OTAEMbHbLIX (DU3NYECKMX KAYeCTB C YUYETOM UMEHOLLMXCA OTK/IOHEHWIA B COCTOSHUW 3[40pPO-
BbSl.

Pa3gen 5. NnaBaHwe.

Tema 15. OcBOeHME TEXHUKM AOCTYMHbIX CrOCO60B NnaBaHus.

OCHOBbI TEXHUKW 6e30MacHOCTUN Ha 3aHATUAX MO NaBaHuto. MNMpasuna NOBeAeHUA Ha BOAE.
HauasibHoe 06y4yeHue nnaBaHuio. MMoABMKHbIE UTPbl B BoAe. OCBOEHUE TEXHUKWU [OCTYMHbIX
Cnoco6oB nnaeaHus. O6LWMe U crieunabHble YNPaXXHEHUS Ha cylle B 00Y4YeHMU M1aBaHUto.
AKBaaspobuKa.
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AHHOTauuA K paboyeri nporpaMmmMe AUCUUNINHDI
«b1.B.[AB SneKTUBHbIE AUCLUMNNNHBI MO (PU3NYECKON KY/bTYpe 1 CopTy
(CneumanbHasa usmyeckas No4roToBKa)»

O6beM AUCUMMIMHBI COCTaBNsfeT 9,5 3a4eTHbIX eAUHUL, BK/OYasA TPYA0EMKOCTb NMpome-
YKYTOYHOW aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CopepxaHue gucLnnInHbI

1. Obuwas gmsnyeckasn nogrotoska (OP).

OCHOBbI TEXHMKM 6€30MacHOCTU Ha 3aHATUAX no OPI1. O6was gusmyeckas NoLroToBKa
(coBepLUeHCTBOBaHWE ABUraTe/IbHbIX LeACTBUIA, BOCNUTaHNE (PU3NYECKMX KadecTB). CpeacTtsa
meToabl OPI1: pasmMrHKa, CTPOeBble YrpaXKHeHUs, 00LLepa3BMBatoLLmMe YNPaxXHeHNUsA 6e3 npea-
MeTOB, C NpeAMeTamMu.

2. JlerkoatieTu4ecKuin 6/10K.

OCHOBbI TEXHVKM 6€30MacHOCTY Ha 3aHATUAX NIErKOM aTKeTUKON. Xogbba 1 ee pasHOBUA-
HocTK. OByyeHMe TeXHMKe X0ab0obl. Ber n ero pasHoBugHocTn. ObyyeHne TexHuKe 6era. Code-
TaHWe X0L4b0bl C YNPaXXHEHUAMM Ha [blXaHue.

3. CNopTUBHbIE UTPBI.

OCHOBbI TEXHWKM 6€30MacHOCTM Ha 3aHATUAX UIPOBbIMU BUAaMu cnopta. ObyyeHue ane-
MeHTaM TeXHWKM Boneinbona, 6acketbona, gyTbona.

OCHOBHble MprieMbl OBMIALEHNSA U YNPaB/EHUS MAYOM B CMOPTUBHBIX Urpax. Y npaKHeHNs
B napax, TPoiKax.

4. MoaBMXHbIE UTPbl 1 3cTadeTbI.

OCHOBbI TEXHWKM 6e30MacHOCTN Ha 3aHATUSAX. Wrpbl ¢ nmpocTeiwmmn cnocobamm nepe-
[BVKEHUS, He TPebYHOLNX MaKCUMaIbHbIX YCUNIA U CMOXHBIX KOOPAWHALMOHHBIX LEe/CTBUA.
AcTadeTbl ¢ NpeaMeTamn 1 6e3 HUX.

5. TaHueBasIbHasA aspobuKa.

OCHOBbI TEXHUKWN 6€30MaCHOCTU Ha 3aHATMAX TaHLEeBa/IbHON asapobukoii. O6LlepasBuBa-
tOLLME YNPaXKHEHMS B COYETAHUM C TaHLEBa/IbHbIMW [ABMKEHMAMW Ha OCHOBE 6a30BbIX LUAroB
Mo My3blKa/lbHOe COMPOBOXAEHME.

6. O340poBUTE/IBHAA TNMMHACTUKA.

OCHOBbI TEXHUKW 6€30MaCHOCTM Ha 3aHATUAX MO MMMHACTUKE.

6.1 M'MMHacTUKa C Ucnosib3oBaHWeM uTooNa.

YnpaxHeHNsa Ha paBHOBeCuE, U30MeTpUYecKne YnpaXKHeHUs ¢ MakCUMaibHbIM MbILLEY-
HbIM HanpskeHnem (5-30 €) 13 pasNNUHbIX MCXOLHbLIX MOMOXKEHWUA.

6.2 CTPETUMHT.

McnMXothmn3nonornyeckass XapakTepuUCcTKa OCHOBHbIX CUCTEM (DUM3NUECKUX YNPaXKHEHWNA.
Pa3yumBaH/e 1N COBEPLLEHCTBOBaHME YNPaXXHEHWI U3 Pas/INyHbIX BUAOB CTPETYMHIA: NAaCCUBHO-
ro N aKTMBHOIO CTaTUYECKOro; MacCUBHOI0O M aKTUBHOIO AMHaMNYECKOrO0.

6.3 KannaHeTuka.

Pa3yunBaHMe KOMMNEKCHbIX CTaTUUYECKUX YNPaXKHEHWI, HarpaB/eHHbIX Ha COKpaLLEeHME U1
pacTsXeHne MbiLLLL.

6.4 MNwnnaTtec.
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N3yueHne 1 oTpaboTKa KOMMIeKca yrnpaHeHWIA IaHHOTO HarpaBneHns ¢ y4eToM Meau-
LLMHCKMX NPOTMBOMOKA3aHMI 1 (I3MYECKMX BO3MOXHOCTEN 06YHarOLLMXCS.

7. OblxaTenibHasA rMMHacTUKa.

O3HaKoM/eHVe C Hanbonee M3BECTHLIMU BUAAMU [bIXaTeNbHON TMMHACTUKK (AblXaTesb-
Has rMMHacTMkKa ioro, byTeliko, Mtonnepa, CTpenbHMKOBOI). Komnnekcbl AbiXaTenbHbIX
YMNPaXXHEHWNA OCHOBAHHbIX Ha:

- UICKYCCTBEHHOM 3aTPYLHEHUN AblXaHWUS;

- UICKYCCTBEHHO 3a1ePXKKE AblXaHus;

- UICKYCCTBEHHOM 3aMef/IeHUN [bIXaHNs;

- ICKYCCTBEHHOM MOBEPXHOCTHOM [bIXaHWN.

8. CycTtaBHasa rumMHacTmKa.
Buapbl CycTaBHON rMMHAcTUKKM (CycTaBHas rMMHacTuka Hopbekosa, rumHacTuka by6HOB-
CKOro, KATaicKas rumHacTuka (uuryH). MNMpasuna BbINoHeHN. OCBOEHNE YIPaXKHEHNIA.

9. MNnaBaHwe.

OCHOBbI TEXHWKM 6€30MacHOCTY Ha 3aHATUAX MO M1aBaHUi0. HayasibHoe 0byyeHne nnasa-
HUt0. ToaBMXKHbIe Mrpbl B Boge. OCBOEHME TEXHUKM CrOCOOOB MnaBaHUA (KPO/b Ha rpyaw,
Kposib Ha crivHe, 6pacc). CtapTbl 1 noBopoTbl. O6Las 1 crneynanbHas NogroToska nnosua (06-
LMe 1 cneurabHble yNpaKHeHWs Ha cyLue). AKBaaspobuka.

10. Camomaccax.
OCHOBHbIE NpUEMbI camomaccaxa 1 Ux NocnefoBaTe/lbHOCTb. TexHMKa nposegeHus. u-
rMeHn4eckmne TpeboBaHus.
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AHHOTauuA K paboyeri nporpaMmmMe AUCUUNINHDI
«b1.B.[AB 9neKTUBHbIE AUCLUMNNNHBI MO (PU3NYECKOIM KY/bType 1 CNopTy
(MoBblILEHME CMOPTUBHOIO MacTepcTBa: 6ackeT60/1)»

O6beM AUCUMNMHBI cOcTaBnseT 9,5 3a4eTHbIX eAMHNUL, BKIOYas TPYL0EMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CopepxaHue gucLnnInHbI

PASAE/N 1. ObBLWLAA PUNINYECKAA N CIMTOPTBHO TEXHUYECKAA MOA-
TOTOBKA.

Cpepactsa 006LLel (hM3MYHeCKON NOAroTOBKM GackeTbomcTa.

Tema 1. Pa3BuTume cunbl .

Komnnekcbl ynpaXKHEHWIA 41 pa3BUTUS CUMbI MblLUL,.

Tema 2. Pa3BuTue 6bICTPOTHI.

Komnnekcbl ynpaXHEHWA 41 pa3BUTUS ObICTPOTbI.

Tema 3. Buabl BbIHOC/IMBOCTU U ee pa3BUTKE Y UTPOKOB.

Komnnekcbl ynpaxxHeHWin Ans pasBuTus NPbRKKOBOW, CKOPOCTHOM, UIPOBOA BbIHOC/NBO-
CTW.

Tema 4. Pa3BuTune cneynasibHOM rmbKoCTW.

Komnnekcbl ynpaXHeHWn 418 pa3BuTUA CneuuasibHOM rmbéKocTu (NOABWMXKHOCTL B CyCTa-
Bax, YKpen/eHne MbILeYHO-CBA304HOrO annaparta).

Tema 5. Pa3BuTume T10BKOCTU.

Komnnekcbl ynpaKHEHUIA ANnsi pa3BUTMS NOBKOCTUM U YNyULLEHWS KOOPAMHALMKN ABUKE-
HUIA.

PA3AE/N 2. TEXHUKA HAMAJEHNA.

Tema 6. O6yyeHMe 1 COBEPLUEHCTBOBAHME TEXHUKE MepPeMELLEHWNA.

Cnocobbl nepemMeLLeHns UTPOKOB B Urpe: Xxoabba, 6er, NpbIXXKKW, 0CTaHOBKW, NOBOPOTbI.

Tema 7. ObyyeHMe 1 COBEPLUEHCTBOBaHWNE TEXHUKE B/IALEHNS MAYOM.

7.1 JloBna maya.

Cnocobbl N0B/IN MAYa B Pa3/IMYHbIX €ro NooXeHUsX. MpaBunbHas NOCTaHOBKa KUCTEN 1
PYK B LIe/IOM.

7.2. lNepegavn maya.

Cnocobbl nepegayun Msya.

7.3 BPOCKU B KOP3UHY.

Cnocobbl 6pockoB B 6ackeT601e. Pasbl ABUXKEHWI NPU Pa3/INYHbIX BUAax OPOCKOB B KOP-
3VHY.

7.4 BepeHne mava.

Cnocobbl nepeaByXeHNs UTPOKa C MAYOM.

PA3AE/N 3. TEXHUKA 3ALLNTDBI.

Tema 8. TexHMKa nepemeLLeHNiA.

Crtoikun. Xogpbba. ber. Mpbbkku. OcTaHOBKK. NOBOPOTI.

Tema 9. TexHMKa NPOTUBOAEACTBMS U 0BNAAEHNS MSYOM.

MepexsaT. BbipaBHMBaHMe. BblibnBaHve. HakpbiBaHMe. CoYveTaHmne NpuemMos.

PA3AE/N 4. TAKTUKA HATMALEHUA.
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Tema 10. IHAnBMAayasibHble TaKTUYECKME AeNCTBUSA B HANaAeHWN.

[elicTByA 6e3 MsYa, AeCTBUSA C MAYOM.

Tema 11. MpynnoBble TaKTUYECKNE AENCTBUSI.

B3avmogelicTBme AByX UrpoKoB. B3avmogeiicTBue Tpex Urpokos. BapnaHTbl 1 KOM6GUHa-
LN,

Tema 12. KomaHgHble TaKTUYeCKNe AeACTBUS.

CTpemuTensHoe HanageHue. Mo3nuMoHHOe HanageHme.

PA3AE/1 5. TAKTUKA SALLINTBI.

Tema 13. IHAnBMayanbHble TAaKTUYECKME AeCTBUS.

[elcTBMSA NPOTUB HanajatoLwero ¢ Mayom. [leicTemsa NpoTUB Hanajatowero 6e3 msya.
Tema 14. 'pynnoBble TaKTUYECKNE AENCTBUSI.

B3avMogelicTBme AByX UTPOKOB. B3anmoeincTame Tpex UrpoKos.

Tema 15. KomaHgHble TaKTUYeCKMe AeCTBUS.

KOHLEeHTpMpoBaHHaA 3almnTa. PaccpeloToYeHHan 3awmra.

PA3AE/1 6. COBEPLLULEHCTBOBAHNVE HABbIKOB NT"Pbl B BACKETEBO/IE.

Komnnekchbl cneyyanbHbIX YNpaXKHEHWIA /1 COBEPLLEHCTBOBAHMS WIPOBbIX HAaBbIKOB M
BOCNUTAHUSA YHUBEPCa/IbHbIX UTPOKOB (B 3aluTe, HanageHunn). OTpaboTKa B3avMOAECTBUIA UT-
POKOB B NMPU PasNYHbIX TaKTKax MUrpbl.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.[AB SneKTUBHbIE AUCLUMNNNHBI MO (PU3NYECKON KY/bTYpe 1 CopTy
(MoBbILLEHME CNOPTUBHOIO MacTepcTBa: Bonenbdosn)»

O6beM AUCUMMIMHBI COCTaBNsfeT 9,5 3a4eTHbIX eAUHUL, BK/OYasA TPYA0EMKOCTb NMpome-
YKYTOYHOW aTTecTauum.

dopma OTYETHOCTK — 3a4eT.
CopepxaHue gucLnnInHbI

PA3AEN 1. OBLLAA ®N3NYECKAA U CIMTOPTUBHO TEXHNYECKAA MOA-
TOTOBKA.

CpepacTta 00LLel (hM3MYECKON NOATrOTOBKMU BONENOONNCTA.

Tema 1. PasButue cunbl MblLLL,.

Komnnekcbl ynpaXKHEHWIA 41 pa3BUTUS CUMbI MblLUL,.

Tema 2. Pa3BuTue 6bICTPOTHI

Komnnekcbl ynpaXHEHWA 41 pa3BUTUS ObICTPOTbI.

Tema 3. Buabl BbIHOC/IMBOCTU U €€ pa3BUTKE Y UTPOKOB.

Komnnekcbl ynpakHeHWn Ans pasBUTUS NMPbPKKOBOW, CKOPOCTHOM, UIPOBOW BbIHOC/INBO-
CTW.

Tema 4. Pa3BuTune cneynasibHOM rmbKoCTW.

Komnnekcbl ynpaXHeHWn 418 pa3BuTus cneluaibHoM rmbkocTy (MoABMXHOCTL B CycTa-
Bax, YKpen/eHne MbILeYHO-CBA304HOrO annaparta).

PA3LEN 2. TEXHUKA HAMNAJEHUNA.

Tema 5. O6yyeHVe 1 CoBEPLUEHCTBOBaHME TEXHUKE NepeMeLLeHMIA.

CTapToBble CTONKK, NX BUAbl. CNOCO6bLI NepemeLLeHNst UTPOKOB B Urpe.

Tema 6. O6y4eHMe 1 COBEPLLIEHCTBOBAHWE TEXHUKE BNAAEHUSI MSYOM.

Mopaya, nepefava, HanajatoLMin yaap U NX XapakTepucTuka.

6.1 NMopgauva.

HwxkHas npaMas nogada. HmwkHAS 60koBas nogaya. BepxHas npsamas nofgadva. BepxHsas
6okoBasi nogava.

6.2. lNepepaya.

BepxHsas nepefava ABymsa pykamu. lNMepegaya B npbbkke. MNepefada ofHOM pykoit. MNepe-
fava Hasag,

6.3 Hanagatowpe yaapsbl.

Buabl Hanagalowmx yaapos, X 0COBEHHOCTM M OTAnuma . MNpsaMO Hanagarowmii yaap.
BokoBoi1 Hanagatowwii yaap. Hanagatowmii yaap nepesog, (C noBOPOTOM TY/0BULLA).

PA3AEN 3. TEXHUKA 3ALLNTHI.

Tema 7. TeXHUKa nepemeLLeHNiA.

Xogbba. ber. Ckayok.

Tema 8. TexHMKa NPOTUBOAEACTBUIA.

8.1 lNpwnem maYva.

Mpriem MsaYa CHU3Y ABYMS pyKamu B orope. MpremM msya CHM3Yy OfHOW PYKOW B Orope.
Mpriem MAYa CBepXy ABYMS pykamu B orope. INpuem msya cBepxy B MafeHuUw.

8.2. BnokupoBaHue.

Pa3bl TEXHNYECKOTO Nnpriema «6/10KMpOBaHNe.
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PA3AE/ 4. TAKTUKA HATTALEHUA.

Tema 9. IHanBMAYabHble TAKTUYECKNE AEACTBUS B HANaLeHU,

Mogaun. Mepepaun. Hanagarowme yaapbl. CrneupanbHble YpakHeHUs 41 00y4YeHUst NH-
AVBUAYabHBIM TaKTUYECKUM [eCTBMSAM U COBEPLLEHCTBOBAHMUS B HUX.

Tema 10. MpynnoBble TaKTUYECKNE AENCTBUSI.

B3anmmogeiicTare ABYX UrPOKOB. B3avMogencTamne Tpex — YeTblpex UrPOKoB. BapuaHTbl 1
KOMOMHaUmN.

Tema 11. KomaHaHble TaKTUYeCKNe AECTBUS.

Cuctema urpbl Yepes Urpoka nepegHert MHUKA. Cuctema Urpbl Yepes Urpoka 3afHen nn-
HUK, BbIXOLALLErO K ceTke. YepefoBaHMEe CUCTEM UIPbl Y BXOAALMX B HUX TaKTUYECKUX Aeit-
CTBUMN.

PA3AE/ 5. TAKTUKA SALLINTBI.

Tema 12. IHAMBUAYya/ibHble TaKTUYeCKME [eNCTBUSA.

[elicTBna 6e3 mava. [leicTBMSA C MSiYOM. BapunaHTbl.

Tema 13. pynnoBble TaKTUYECKNE AENCTBUSI.

B3aMmogeiicTBre UIPOKOB 3afHen NnHUW. B3avMopencTsme UrpoKOB MepesHert NIMHUK.
B3avMogelicTBre UrPOKOB MeXAY MMHUAMW. BapnaHTbl 1 KOMOMHaLMN.

Tema 14. KomaHaHble TaKTUYeCKME AECTBUS.

B3avMogelicTBme B 3awuTe NpOTMB aTaku NPOTUBHMKa (Noc/ne CBOel nogayn). B3ammo-
[eNCTBMe B 3aLLMTe NPOTUB KOHTpaTakn NPOTUBHUKA. BapnaHTbl 1 KOMOUHALMN.

PA3OEN 6. COBEPLLUEHCTBOBAHWVE HABbBIKOB UT'Pbl B BOJIEVBOJIE.

Komnnekcbl cneyyanbHbIX YNpaXKHEHWIA 41 COBEPLLEHCTBOBAHMS WIPOBbIX HAaBbIKOB M
BOCNWTAHUSA YHUBEPCA/IbHbIX UTPOKOB (B 3aluTe, HanageHun). OTpaboTKa B3aMOAECTBIIA UT-
POKOB B NMPU PasNYHbIX TaKTUKax MUrpbl.

— 115 —



AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.[AB SneKTUBHbIE AUCLUMNNNHBI MO (PU3NYECKON KY/bTYpe 1 CopTy
(MoBblILEHME CNOPTMBHOIO MacTepcTBa: QyT60/1)»

OGbeM AUCLMNNNHBI COCTaBNSET 9,5 3a4eTHbIX eAuHNLL, BK/OYas TPYA0EMKOCTb NMpoMe-

YKYTOYHOW aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CopepxaHue gucLnnInHbI

PA3AE/N 1. OBLWWAA ®PNSNHECKAA N CIMTOPTBHO TEXHUNYECKAA MOA-

FOTOBKA.

CTWN.

Tema 1. Pa3Butue cusbl .

Komnnekcbl ynpaxXHEHU AN pa3BUTUSA CUJTbl MbILLILL.

Tema 2. Pa3BUTWE CKOPOCTHbIX KaYecTB.

KoMnnekcbl ynpaxXHEHU A8 COBEPLLEHCTBOBAHUSI CKOPOCTHbIX Ka4yecTB.

Tema 3. Buabl BbIHOC/IMBOCTU U ee pa3BUTME Y UTPOKOB.

Komnnekcbl ynpakHeHWn Ans pa3BuTUs NPbIXKOBOW, CKOPOCTHOM, UIPOBOIA BbIHOC/INBO-

PA3LEN 2. TEXHUWKA UT'Pbl.

Tema 4. ObyyeHMe 1 COBEPLUEHCTBOBaHME TEXHUKE NePeLBYKEHWIA.
Cnocobbl nepemMeLLeHnst UTPOKOB B Urpe: 6er, NPbIXXKKN, OCTaHOBKK, MOBOPOTHI.
Tema 5. ObyyeHVe 1 CoOBEPLUEHCTBOBaHWNE TEXHUKE BMaLEHUS MAYOM.

5.1 Ypapbl no mauvy.

Buabl 1 cnocobbl yaapos no mady. MosioxeHve Tefa npy BbIMOIHEHUN Y4APOB MO MAYY.
5.2. BefileHre MAYa 1 06MaHHble ABVKEHUS (PUHTBI).

Cnocobbl BefeHns Mava.

5.3 OT60p MsYa.

Cnocobbl 0T60pa MAYa B (hyT60NE.

5.4 TexHUKa BpaTtaps.

CpefcTsa 1 TeXHMKa BpaTaps.

PA3AE/ 3. TAKTUKA UTPbLI.

Tema 6. TaKkTUKa HanageHUs.

VHamBuayansbHas, rpynnosas, KOMaHAHas TakTUKa.
Tema 7. TaKTUKa 3aLLATHI.

VHamBuayansbHas, rpynnosas, KOMaHAHas TakTUKa.

PA3LEN 4. COBEPLLUEHCTBOBAHWE HABbIKOB UIM'Pbl B ®YTBOJIE.
Komrsiekcbl cnewuansHbIX ynpaXHeHUn [/ COBEPLLEHCTBOBaHWA WUIPOBbIX HaBbIKOB U

BOCMUTAHWS YHMBEPCAbHbIX UTPOKOB (B 3alLuTe, HanageHun). OTpaboTKa B3anMOaeincTBIiA Ur-
POKOB B MPW Pa3NYHbIX TaKTUKaX UTpbl.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.[1B.1.1 TexHMKa 3KCrepumeHTa»

O6beM AMCUMNINHBI COCTaBNsSeT 6 3ayeTHbIX eAuHUL, BKIOYas TPYA0eMKOCTb MpoMe-
XKYTOYHOI aTTecTauun.

dopmMa 0TYETHOCTM — IK3AMEH.
Copep>kaHue ANCUUNNHBI
Tema 1. Bugbl cnyyaliHbIX BEMUYNH. XapaKTepUCTUKIN CllydaliHbIX BEIMYMH.

[VCKPeTHbIE 1 HenpepbiBHbIE CyYyaliHble BENMUMHbI. 3aKOH pacrpeaeneHns AUCKPETHOI
CNyYaitHO BeNMUMHbLL. MeoMeTpuyYeckoe pacnpeaeneHue. MMnepreoMeTpuUYeckoe pacnpeaene-
HUWe. 3aKOHbI pacnpefeneHns HenpepbIBHOV CNy4aiiHoOW BenMuMHbL. HopmanbHoe pacnpegene-
Hue. PacnpefeneHne Xu-keagpaT. PacnpegeneHue CrbtofieHTa. PacnpegeneHne ®uliepa-
CHegekopa. PacnpegeneHue SpnaHra. MokasarenbHoe pacnpeaeneHvie. OYHKUMS HaLeXHOCTM.
MokasaTe/lbHblii 3aKOH HaAeXHOCTU. MOHATUE O CUCTEME HECKONbKMX CyYailHbIX BESIMUMH.
HayanbHble U LEHTpa/ibHble 3MMUPUYECKMe MOMEHTbI. MOCTpOeHMe HOPManbHOW KpKBOW MO
OMbITHLIM AaHHbIM. OLIEHKA OTK/IOHEHMSI 3MMMPUYECKOr0 pacrnpefeneHnst oT HOPMasibHOrO.
ACVIMMETPUS U IKCLECC.

Tema 2. BbI60pOUYHbI MeTOA,

leHepasibHasi 1 BbIGOPOYHAs COBOKYMHOCTW. MoBTOpHas u 6ecrnoBTOpHas BbIGOpKM. Pe-
npeseHTaTMBHasa Bblbopka. Crnocobbl oTbopa. CTaTMCTMYeCKOe pacnpesenieHne BbI6opKn. IMmnu-
puyeckas PyHKLmMs pacnpegeneHus. MNonmroH n ructorpamma.

Tema 3. CTaTUCTMYeCKME OLEHKM NapaMeTpoB pacnpegeneHus.

HecmelleHHble, 3peKTUBHbIE Y COCTOATE/IbHbIE OLEHKWU. [eHepanbHas cpefHsas. Bbibo-
pouHas cpefHss. OueHKa reHepasibHOM CpefHen no BbIGOPOUHON CpeaHei. YCTOMUYMBOCTbL Bbl-
GOpPOYHBIX cpegHMX. pynnosas 1 06was cpepHue. OTKIOHEHWE OT 06LLEA CpefHel 1 ero CBoit-
CTBO. eHepanibHaa aucnepcus. BoibopodHas aucnepcus. ®opMyna Ans BblYUCIEHUS Aucnep-
cun. Tpynnosas, BHYTPUIPynmnosas, Mexrpynnosas v obwas gucnepcumn. CnoxeHve gucnep-
cuid. OueHKa reHepasibHOM Aucnepcun No UCMpaBneHHON BbIGOPOUYHOA. TOYHOCTbL OLEHKM, f0-
BEepUTe/IbHas BEPOATHOCTb (HafeXHOCTb). [loBepuTeNbHbIN UHTepBa. [oBepuUTenbHbIE UHTEP-
Ba/lbl A/11 OLLEHKN MaTeMaTMyecKoro 0XXugaHus HopMasibHOro pacnpesfeneHns npu n3BecTHOM M
Hen3BeCTHOM 0. OLEeHKa UCTUHHOMO 3HaYeHUs U3MePSIeMON BeNIMUMHBI. JoBepuTeNbHbIE UHTEp-
Ba/lbl /11 OLEHKW CpefHero KBafpaTMyecKoro OTK/IOHEHWUS HOPMasibHOro pacnpegeneHus.
OLeHKa TOYHOCTM n3MepeHnin. OueHKa BepPOATHOCTM (BMHOMMWANbLHOK pacnpeaeneHns) no oT-
HOCUTE/IbHOW YacToTe. MeTof MOMEHTOB [AJ19 TOUEYHOM OLEHKM MapaMeTpoB pacnpefenieHus.
MeTog HanbonbLUero npasaonofobus.

Tema 5. 21eMeHTbI TeOpUN KOppenayuu.

PYHKUMOHa/IbHAsA, CTATUCTUYECKAs U KOPPENALMOHHAA 3aBUCUMOCTU. YCNOBHbIE CPefHMe.
BbibopouHble ypaBHeHus perpeccun. MeTof HauMeHbLUMX KBagpaTtoB. OTbICKaHWe napaMeTpoB
BbIGOPOYHOIO YpaBHEHUS NPSMON IMHUN pPerpeccumn. BbI6OPOUHbIA KOIPMULNEHT KOppensuum.
BbI60p0oYHOE KOppensauMoHHOe OTHOoLeHne. KoahuumeHT aeTepMuHaumm. MpocTeiwmne cny-
yaun KpUBO/IMHEHOM Koppenaumn. MNoHATE 0 MHOXECTBEHHOW KOPPenaumu.

Tema 6. CTaTucTMYeCcKas NpoBepKa rmnores.
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HyrneBas 1 KOHKYpUpYOLLasi, NpocTas M CAoXKHas runotesbl. OWNOKM NepBoro U BTOPOro
poga. CTaTUCTUYECKUI KPUTEPUIA NPOBEPKIM HyneBol runotesbl. Kputnyeckas ob6nactb O6nactb
NpuHATUA runoTtesbl. Kputnyeckme To4kn. OTbICKaHKe NPaBOCTOPOHHEN KPUTUYECKOW 061acTw.
OTbICKaHNe NeBOCTOPOHHEN ¥ [BYCTOPOHHEW KPpUTUYECKUX obnacTei. JononHUTeNbHbIE CBee-
HMS O BblOOpe KpUTMYeCKon 06nacT. MoLHOCTL KpuTepus. CpaBHeHUe ABYX AMCnepcuii Hop-
Ma/IbHbIX reHepasibHbIX COBOKYMNHOCTeW. CpaBHEHME MCNPaBNeHHON BbIGOPOUHON AMcrepcum ¢
rMNOTETUYECKOW reHepasibHOM AMCNepcrein HOpMalbHOW COBOKYNHOCTU. KpuTepuii baptneTTa.
Kputepuii KoxpeHa. Mposepka rnoTesbl B 3HAYMMOCTU BbIGOPOYHOIO KO3IPMMLIMEHTA Koppens-
umm. MNpoBepKa rnnoTesbl 0 HOPMa/IbHOM pacnpefeieHnn reHepaibHON COBOKYMNHOCTU. Kpute-
puii cornacus MupcoHa. MeToarKa BbIYMCIIEHNS TEOPETUYECKMX YaCTOT HOPMasIbHOro pacnpe-
LeneHns.

Tema 7. OfHO(haKTOPHbIA AUCNEPCUOHHBIN aHan3

CpaBHeHMe HECKOMbKMX cpefHUX. MoHATNE 0 AMCNEPCMOHHOM aHanmse. Obuas, akTop-
Has 1 OCTaTo4Has CYyMMbl KBapaToB OTK/IOHEHUIA. CBA3b MeXay 06LLeN, (haKTOPHOWN 1 0CTaTou-
HOW cymmamu. O6LLas, (hakTopHas U ocTaTouHas aucnepcun. CpaBHEHME HECKOMbKMUX CPeAHUX
METOZOM AMCMNEPCMOHHOI0 aHan3a. Heo4MHaKoBOe YMC/0 UCTbITaHUIA Ha Pas/INYHbIX YPOBHSIX.

Tema 8. MorpelwHOCTY MPSAMbIX U KOCBEHHbIX M3MEPEHWUIA

OwnbKn n3mepeHuii. Cuctemarnyeckme ownbkn. CnyyariHble oWNOKK. Mpomaxu. OueH-
Ka MCTUHHOIO 3Ha4YeHNs MCKOMOW BE/IMUYMHBI X N OLEHKa OWMOKN 13MepeHns AX no aKcnepu-
MeHTa/IbHbIM AaHHbIM. TOYHOCTb OrnpeaeneHus BenuvuuHbl X. CpefHeKkBafpaTUyHas OLUMOKa
cpegHero v pacnpegeneHune CtbiogeHTa. Mpasnna 06paboTKM NPAMOro MHOrOKPaTHOro U3Mepe-
HWA. OLEeHKa NOrpeLLHOCTA NPU KOCBEHHBIX N3MEPEHUAX.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.[B.1.2 CoBpeMeHHas MeTOA0MNOr NS UCCNeA0BaAHNIA»

O6beM AMCUMNINHBI COCTaBNSET 6 3a4eTHbIX eAuHUL, BKIOYas TPYA0EMKOCTb MpoMe-
XKYTOUHOI aTTecTaLmu.

dopmMa 0TYETHOCTM — IK3AMEH.
Copep>kaHue ANCUUNNHBI

Tema 1. Bugbl 1 XapakTePUCTUKK C/TyHalHbIX BE/TMUMH.

[VCKPeTHbIe 1 HenpepbIBHbIE Cy4YailHble BENIMUMHBI. 3aKOH pacrpegeneHns AUCKPeTHOW
C/y4ainHoW BefMYMHBI. [eoMeTpuyecKoe pacnpefeneHune. FnnepreomeTpuyeckoe pacnpegene-
HMe. 3aKOHbl pacrpefeneHns HenpepbIBHOM Cly4anHON BeMUMHbI. HopManbHOe pacnpegene-
Hue. PacnpefeneHve Xu-keagpat. PacnpegeneHne CrblofeHTa. PacnpegeneHve ®uiepa-
CHegfiekopa. PacnpeaeneHune Spnadra. [NokasatenbHoe pacnpeaeneHue. PacnpeneneHns asymep-
HOW CNyYaiiHOW BE/IMYMHBI.

Tema 2. Bbl6opKa 1 COBOKYMHOCTb.

EavHmnua coBoKynHoCTU. KayecTBeHHas OfHOpPOAHOCTbL. Bapuauunsa npusHaka. Cuctema
nokasaresneil. BbI6OPOUHbIA MeTod. MeHepanbHas COBOKYNMHOCTb. BbI60OpOYHas COBOKYMHOCTb.
[MoBTOpPHast 1 6eCcrnoBTOPHas BbIOOPKW. Penpe3eHTaTuUBHas Bblibopka. Cnocobbl otéopa. Craru-
CTUYeCKoe pacnpefeneHve BbI60pPKN. IMnupuryeckas (yHKUMSA pacnpegeneHus. MonmMrod u ru-
crorpamma. MocTpoeHne HOPMasibHOM KPMBOW MO OMbITHBLIM AaHHbIM. OLUeHKa OTK/IOHEHUS 3M-
NMUPUYECKOro pacnpeneneHns ot HOpMasibHOro. ACUMMETPUSA N 3KCLecC.

Tema 3. OLeHKa NapaMeTpoB pacrpeseieHnsi CTaTUCTUYECKOW Be/IMYMHBI.

CocTosiTeNbHbIE N HECMELLIEHHbIE OLEHKW. eHepasibHas 1 BbIOOPOYHas cpefHue. YCTOn-
YMBOCTb BbIOGOPOYHBIX CpefHUX. MeHepanbHas aucnepcus. BoibopouHas gucnepcus. ®opmyna
AN BbluMUCneHna gucrepcun. CnoxxeHve aucnepcuii. TededHas M UHTepBa/ibHas OLEHKW. Tou-
HOCTb OLIeHKW, JOBepuUTeNibHas BEPOATHOCTb (HafeXHOCTb). MeTof LoBepuTe/bHbIX MHTepBa-
nos. Metog (hmayumanbHbIX UHTEPBaNoB. JOCTOBepPHbIN BailecoBCKuMiA HTepBan OueHKa Tou-
HOCTU M3MepeHuiA. OLeHKa BEPOATHOCTM (6MHOMUANBLHOK pacnpefenieHns) No OTHOCUTE/IbHOW
yactote. MeTof MOMEHTOB [/ TOYEYHOM OLEHKM nNapameTpoB pacnpefeneHns. Metog
Ham60/bLLEero NpaBaonNoao6ums.

Tema 4. MaTemaTnyecKne OKNAaHNS U MOMEHTbI MOPSAAKOBbIX CTATUCTUK.

OO6blYHble, HauyaNbHble U LEHTPa/IbHbIE IMMAUPUYECKME MOMEHTbI. 3aKOH pacrpeaeneHus
MOPSIAKOBOI CTATUCTMKM. YNCNOBbIE XapaKTEPUCTUKM NOPAAKOBOIA CTaTUCTUKKN. PacnpefeneHums
MPX HEOrPaHNYEHHOM YBENMYEHUN BbIGOPKU. PacnpefeneHns LeHTPasbHbIX 3HaUYeHWiA. Pacnpe-
AeNeHNs KpaiiHuxX 3HaveHnii. COBMECTHbIE pacnpefeneHns NOpPsAKOBbIX cTaTucTK MeTtog npo-
N3BEAEHWIA ANS BbIUMCNEHMS BbIGOPOUHBIX CpeaHelt u aucnepcun. CeeaeHre NepBoHaYabHbIX
BapMaHTOB K PaBHOOTCTOSALLMM. MNUPUYECKUNE 1 BbiPaBHUBAtOLLME (TEOPETUYECKIE) YACTOTbI.

Tema 5. KoppensunoHHbIii aHanus.

OCHOBHbIe NMONOXEeHNA KOPPENALNOHHOIO aHann3a. ®yHKLUMOHa/bHasA, CTaTUCTUYECKaA U
KOppensuMoHHaa 3aBucuMocTu. KoaduuueHT koppensauuun. [BymepHas Mogenb. [posepka
3HaUMMOCTUN U UHTepBa/IbHaA OLleHKa NnapameTpoB CBA3WN. KoppensauMoHHOe OTHOLUEeHWe U WH-
[eKC Koppenaummn. MoHsATME O MHOFOMEPHOM KOPPENALMOHHOW aHann3e. MHOXeCTBEHHBIA 1
4aCTHbIN KO3MLMEHTI KOppensuun. PaHroBas Koppensums.

Tema 6. BbiaBuvxkeHMe 1 NpoBepKa rmnoTes.
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JTanbl NPOBEPKN CTATUCTMUECKMX rnnoTe3. Kputepun cornacus. Kputnyeckmne ctatmucTu-
K. Owmn6bKn NepBoro 1 BToporo poga. MouyHocTb Kputepus. Kputepuii baptnetta. Kputepwit
KoxpeHa. MpoBepka rmnoTesbl B 3HAYMMOCTI BbIOOPOYHOIr0 KoathhmumeHTa Koppensauyun. Mpo-
BEpKa runoTesbl 0 HOPMasIbHOM pacrpejeneHny reHepasibHOW COBOKYNHOCTU. Kputepuii corna-
cua lMupcoHa. MeToamka BbIYMCNEHUA TEOPeTUYECKUX YacTOT HOPMa/lbHOrO pacnpeneneHuns.
BbI60p0YHbI KOA(ULMEHT paHroBoii koppenauumn CrnmpmeHa U NpoBepka rmnoTesbl 0 ero 3Ha-
4YMMOCTW. BbIGOPOUHBIA KOIPMULMEHT paHroBor Koppensuumn KeHganna v npoBepka runotesbl
0 ero 3HauMmMocTu. Kputepuii BUNKOKCOHa 1 MpoBepro rnnoTesbl 06 04HOPOLHOCTU ABYX Bbl6O-
POK.

Tema 7. ANCNEPCUOHHbIN aHaNn3

Tvnbl AUCNEPCUOHHOIO aHanmn3a. OAHO(AaKTOPHBIV ANCNEPCUOHHbIN aHanu3. MHorogak-
TOPHbIA AUCNEPCUOHHbINA aHann3. PMEKTbI B3aUMOAENCTBUS. AMNOCTEPUOPHbIE 3HaYeHUs. He-
OAMHAKOBOE YMC/O UCMbITaHWUIA Ha Pa3NNYHbIX YPOBHSX.

Tema 8. MorpeLHoCTM NPSIMbIX U KOCBEHHbIX M3MEPEHWIA

OLIMOKKN n3MepeHunin. Cuctematmnyeckume ownokn. CnyyaiHble owmoku. MNpomaxn. OueH-
Ka MCTUHHOIO 3HA4YeHNs MCKOMOW BENIMUMHBI X U OLEHKA OWMOKN M3MepeHus AX No 3KCnepu-
MEHTa/IbHbIM AaHHbIM. TOYHOCTb onpeaeneHns BenuumHbl X. CpeaHeKBagpaTU4yHas OLLUMOKa
cpefHero v pacnpegeneHune CTbtogeHTa. NpaBuna 06paboTK1 NPSAIMOro MHOFOKPaTHOro 13Mepe-
HMA. OLEHKa NOrPEeLLUHOCTY NPU KOCBEHHbIX M3MEPEHMSIX.
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AHHOTaUMA K paboyei nporpamme AUCUMNINHBI
«b1.B.AB.2.1 VIH(hopMaLVOHHbIe TEXHONOIMN B HayKe, MPOMbILLIEHHOCTM 1 06pa3oBaHUny

O6beM ANCLMMIMHBI COCTaBNSAET 4 3a4eTHbIX eAMHULIbI, BK/HOYas TPYA0EMKOCTb NPoMe-
XKYTOUHOI aTTecTaLmu.

dopmMa 0TYETHOCTM — 3a4eT C OL|EHKOIA.
Copep>kaHue AUCUUNNHBI

Tema 1. CuCTeMbl KOMIMbHOTEPHOW anredpsbl.

Cuctembl KomnbtoTepHO anrebpbl (CAS), HasHadeHue, knaccumkaums. WYSIWYG
CAS: MathCAD, npvHuunbl paboTbl, 0CO6EHHOCTH, LOCTOMHCTBA, HELOCTaTKM, CMEKTP peLlae-
MbIX 334a4. CAS opveHTUpOBaHHbIe Ha MaTpuyHble BbluncieHns: MathLab, Scilab, npuHuunel
paboTbl, 0CO6EHHOCTW, LOCTOMHCTBA, HEAOCTATKM, CNEKTP pelaemblx 3agad. CAS opueHTupo-
BaHHbIE HA CUMBO/IbHbIE U Hay4Hble BbluncneHns: Mathematica, Maple, Maxima, npuHumnbl pa-
60Tbl, 0CO6EHHOCTU, JOCTONHCTBA, HEAOCTATKM, CNEKTP peLlaeMbiX 3ajau.

Tema 2. MaTeMaTNUYeCKN-0PNEHTUPOBaHHbIE A3bIKW MPorpaMmMmmnpoBaHus.

MporpammupoBaHme B CAS, BBefleH/e B MaTeMaTn4eCcKn-0pueHTUPOBaHHbIe A3biKK. [po-
rpammupoBaHe B WYSIWYG CAS. OcC06eHHOCTM BbICOKOYPOBHEBbLIX MaTemaruyecKu-
OPWEHTUPOBAHHbIX A3bIKOB. BMONNOTEKN NHXEHEPHBIX NMPOrpamm.

Tema 3. MaTpuUHble BblUMCNEHUSA.

OC06eHHOCTM BbluMCNeHUA Ha OBM. CpaBHeHMe NPOM3BOAUTENILHOCTU MATPUYHBLIX W
CKansipHbIX onepauuii. OcobeHHOCTM onepaumin ¢ maccusamm B MathCAD 1 Maple.

Tema 4. Hay4yHasa n nHXeHepHas rpaguka.

[BymepHaa rpagmuka B MathCAD. Bugbl rpamkoB: ABHO 3aflaHHble, HEABHO 3aflaHHble,
napameTpuyeckn 3afiaHHble (PYHKUUW, rpaukn BEKTOPHbIX MOnel. TpexmepHas rpaguka B
CAS. AHMauusa aByX- 1 TPEXMePHbIX FPagVKoB.

Tema 5. ObpaboTKa aKCnepuMeHTa/IbHbIX JaHHbIX B CAS.

MoHATUE MHTEPMONALMM U annpoKcuMaumn. bnbnmotekn paboTbl ¢ PYHKUMAMKU annpok-
cumammn 1 nitTepnonaumm B MathCAD. Craructudeckue gpyHkummn B MathCAD.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.[B.2.2 MHthopMaLNOHHbIe CUCTEMbI B HAYYHOW AeATE/TbHOCTU»

O6beM ANCLMMIMHBI COCTaBNSAET 4 3a4eTHbIX efMHWLIbI, BK/KOYas TPYA0EMKOCTb NPoMe-
XKYTOUHOI aTTecTaLmu.

dopmMa 0TYETHOCTM — 3a4eT C OL|EHKOIA.
Copep>kaHue ANCUUNNHBI

Tema 1. MaTeMaTnyeckoe nNporpamMmmMHoe obecrieyeHme.

Cuctembl KomnbtoTepHO anrebpbl (CAS), HasHadeHue, knaccumkaums. WYSIWYG
CAS: SMathStudio n MathCAD, npuHumnbl paboTbl, 0CO6EHHOCTU, LOCTOMHCTBA, HEAOCTATKMN,
CNekTp pewaembix 3agad. CAS OpveHTUpPOBaHHble Ha MaTpuyHble BblumcieHns: MathLab,
SciLab, npuHUmMnbl paboTbl, 0CO6EHHOCTW, LOCTOUHCTBA, HEAOCTATKM, CMEKTP peLlaembIX 3ajau.
CAS opveHTUpOBaHHble Ha CUMBOSIbHblE W Hay4yHble BbluMcneHus: Mathematica, Maple,
Maxima, npuHUmMnbl paboTbl, 0CO6EHHOCTN, LOCTOMHCTBA, HELOCTaTKN, CMEKTP PeLlaembIX 3a-
fau.

Tema 2. A3bIKM NporpaMmmmpoBaHua B mateMaTunyeckom lO.

MporpammupoBaHme B CAS, BBefleHVe B MaTeMaTn4yecKn-opueHTUpoBaHHbIe A3biKK. Ipo-
rpammupoBaHne B WYSIWYG CAS. OC06eHHOCTM BbICOKOYPOBHEBbLIX MaTeMaruyecku-
OPUEHTUPOBAHHbIX A3bIKOB. BMOGNMOTEKN HAYYHbIX U UHXEHEPHBIX NPOrpamm.

Tema 3. MaTpuyHble BbIUMCNEHNSA.

OC06eHHOCTM BbluMCeHUA Ha OBM. CpaBHeHWe NPOV3BOAUTENILHOCTU MATPUYHBLIX W
CKansipHbIX onepaunii. OcobeHHOCTM onepauuii ¢ maccmBamy B SMathStudio n Maple. Bubnwo-
Teku paboTbl ¢ MaccuBamu B Maple.

Tewma 4. CpefcTBa co3gaHna rpamku B matematmyveckom IMO.

[BymepHas rpagmka B CAS. Buibl rpagMkoB: fBHO 33aflaHHble, HEABHO 33aHHble, napa-
METPUYECKM 3afiaHHble (DYHKLUMK, TpauKn BEKTOPHLIX Moneid. TpexmepHas rpaguka B CAS.
AHUMaLMA OBYX- U TPEXMEPHBIX rpadnKoB.

Tema 5. ObpaboTKa aKcnepuMeHTa/IbHbIX JaHHbIX B CAS.

MoHATUE MHTEPMONALMM U annpokcumaumn. bubnmotekn paboTbl C PYHKLMAMU annpok-
cuMaumy n nHTepnonaumm B Maple. Ctatuctuyeckme @yHkummn B Maple.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.[B.3.1 [N0oBepXHOCTHbIE AB/IEHNA U AUCTIEPCHbIE CUCTEMbI»

O6beM ANCLMM/IMHBI COCTABNSAET 3 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NpPoMe-
XKYTOYHOI aTTecTauun.

dopmMa 0TYETHOCTM — 3a4eT.
Copep>kaHue ANCUUNNHBI

Tema 1. BeegeHve. Knaccugpmkaums noBepxXHOCTHbIX SABMEHUA N AUCMEPCHBIX CU-
cTeMm

OnpepeneHvie, OCHOBHbIE 3aJayn U HanpaBneHUs PasBUTUSA KONTOUAHON XMMUW — HAYKMN O
MOBEPXHOCTHBIX ABNEHMAX U AUCMEPCHBbIX cucTeMax. KpaTkuid nctopuyeckmin 063op. Knaccu-
(h1Kauma NOBEPXHOCTHbLIX ABNeHUIA. Knaccuumkayms AUCNepCHbIX CUCTEM MO arperaTHOMY CO-
CTOSIHUIO AUCMEPCUOHHON cpefbl; MO pasMepam 4YacTuL, AUCMEepCHOR (asbl; Mo CTPYKTYpE; Mo
WHTEHCMBHOCTN MEXMOJIEKY/IPHOIO B3aMMOLENCTBUA Ha rpaHuLe pasgena gas.

Tema 2. TepMoAMHaMUKA NOBEPXHOCTHbIX SABEHNIA

[MoBepXHOCTHasA 3Heprus (NMOBEPXHOCTHOE HaTsXKeHWeE). MOBEPXHOCTHOE HATSXEHWE Kak
Mepa aHeprum Mmb6ca Mexk(hazHOM NOBEPXHOCTU. MNOBEPXHOCTHOE HATSHXKEHWE U NPUPOAA XN J-
KUX 1 TBEpPAbIX Ten. BnmaHne TemnepaTypbl Ha MOBEPXHOCTHOE HaTsXeHve. MeToAbl onpegene-
HWNA NOBEPXHOCTHOIO HATAXKEHWA.

Tema 3. Afcopbums 1 NnoBepxXHOCTHasA aKTUBHOCTb

OCHOBHble NOHATUA. TepmMoAMHaMKMKa afCcopPOLMOHHBIX MpoLeccoB. Knaccupukauns me-
XaHW3MOB afcopbummn (husmyeckas agcopbums, xemocopoums 1 MOHOO6MeHHas agcopoums).
YpaBHeHMs 130TepM aacopbuun. Ycnosms HasoBoro paBHOBECUSI M 3aKOH [TeHpWU. YpaBHEHMe
MOHOMONEKYNAPHON afcopbummn JleHrmiopa M ero aHaims. JIMHelHas ¢opma M30TepMmbl
Nenrmiopa. YpasHeHve ®pelignnxa. Teopus NonnMMonekynsapHoin agcopéumm 63T (BpyHays-
pa-OMMeTa-Tennepa). YpaBHeHe M30TepMbl agcopbummn B3T, ero aHanms. JInHeliHas topma
ypaBHeHus BT 1 pacyeT ero KOHcTaHT. OnpeaeneHne yaensHOM NoBepxHoOCT meToaom B3IT.
OnpegeneHvie Tenn0Tbl U 3HTPOMUK afLcopoLMM Ha OAHOPOLHON NOBEPXHOCTU. Teopus 06beM-
HOro 3anosiHeHNs Mukponop. OcobeHHOCTN afcopOL MM Ha MUKPOMOPUCTLIX afcopbeHTax. Mo-
NeKyNspHO-CUTOBOM 3athdhekT (LeonmTsl). MoTeHumanbHas Teopus MonsHu,

Tema 4. CmaydnBaHMe NOBEPXHOCTU

CmaumBaHue MOBEPXHOCTU M pacTeKaHue >uakocTeld. KpaeBoli yron. YpasHeHue HOHra.
Nnoobumsauma n nuounnsaums noeepxHocTn. Cunbl Koresum u aaresun. KonnougHo-
XVMWYeCKMe OCHOBbI (hioTauun. MNpasuno PebuHaepa. KanunnspHas koHgeHcaums. Konnona-
HO-XMMMWYECKMe MEeTO/bl 3aLLMTbl OKPY>KaKOLLLERN cpeapbl.

Tema 5. [l0oBepXHOCTHO-aKTUBHbIE BeLLleCTBa

Knaccnurkaums noBepXHOCTHO-aKTUBHBLIX BELLECTB MO CTPOEHUIO M HasHayeHuto. [lo-
BEPXHOCTHasA 3HEPruns M MOBEPXHOCTHOE HATSXKEHWE Ha rpaHuuax pasgena as. BivsaHve Tem-
neparypbl Ha MOBEPXHOCTHOE HaTSXXeHMe YMCTbIX XnUAKocTed. CaMonpon3BosibHbIE MPOLLECCHI
Ha rpaHuue pasgena as. AACoOpbUMOHHbIE ypaBHeHWUs [1M66ca. OBEPXHOCTHO-aKTUBHbIE
(MAB) 1 nNoBepxHOCTHO-NHaKTKBHbIe BelecTsa (MAAB). 3aBUCMMOCTL MOBEPXHOCTHOIO HaT$-
XKeHUsA OT KOoHUeHTpaummn MNAB. YpaBHeHne LLNLWKOBCKOro. AAcopbums Ha NoBePXHOCTM pas-
[lena TBepAoe Teno — pacTsop. Vicnons3oBaHMe NOBEPXHOCTHO-aKTUBHBIX BELLECTB U 3KO/0rnye-
CKMe MoCneAcTBMA UX NPUMEHEHNS.

Tema 6. CTpoeHMe ABOMHOI0 3/1EKTPUYECKOr0 €108 1 MULennoobpasoBaHme

CTpoeHune [4BOMHOIr0O 3MEKTPMUYECKOro cnosi. Teopun ctpoeHmsi A3C. IneKTPOKUHETHYe-
CKMe ABNeHNs. eKTPOopes, 3/1eKTPOOCMOC, NOTEHLUMAN NPOTEKaHNA, NOTeHUMa CeUMeHTa-
LMK, DNEKTPOKMHETUYECKUIA MOTEHLMAN U BIMSIHWE HA HEro pas/iIyHbIX (DakTOpOB. YpaBHEHNE
"enbmrosnbLa - CMOYyXOBCKOMO A4/1si 3/1EKTPOOCMOCA M 3M1eKTpogopesa.
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Mpouecc obpaszoBaHus muennbl. Mpasuno MNeckosa-MaHeTa-PasHca. MoTeHUManonpee-
NAKOLLME MOHBI Y MPOTUBOMOHBI. O6pa3oBaHNe aacopoLMOHHOIO 1 ANGHY3HOro CNos MULLENTbI.
Kputnyeckas KOHLUeHTpaums MuLennoobpasoBaHus.

Tema 7. IonyyeHwve, cTabumsaLms n 04UCTKA GUCNEPCHBIX CUCTEM

MeTogbl NoyYeHust, CTabunmnsaLmm N OUUCTKN KONMOUAHBLIX cucteM. MeTogbl gucnepru-
poBaHUA, UX XapakTepucTuka. KoHAeHCaUuWOHHble METOAbl MOMYyYEeHUs AUCMEPCHbIX CUCTEM.
ConbBaTaums, obpasoBaHne aacopbunoHHbIX cnoeB NMAB n A3C — (hakTopbl CHMXEHMS MNO-
BEPXHOCTHOrO HATSXXEHMSA 1 NOBbILIEHNSA MOTEHLMAILHOTO 6apbepa.

Kputepuii ninodunbHOCTU cucTem no PebuHiepy. ®akTopbl, CTabuinsmpyroLive 3011 w1
cycrneHsun. CTpoeHue, YCTOMUYMBOCTb, NOyYeHNe, obpalleHve (a3 B aMynbeusxX. Buapl neH, nx
nosiydyeHne, Bpems >KU3HW U KpaTHOCTb. CTpOeHMe, CBOMCTBA, YCTOMYMBOCTb U paspyLUeHue
a3po30/eit. MeHbl B CpefCTBaXx 3alUThbl OKPYIKAtOLLEN Cpeabl.

Mentnsaumsa. KonnongHasa 3awmra. ®akTopbl YCTONYMBOCTA PacTBOPOB 61MONONMMEPOB 1
BO3MOXHOCTb UX HapylleHus. BoicannsaHue pactsopos BMC. Koauepsauus. CTpyKTypupoBa-
Hue pactBopos BMC. 3acTygHeBaHue (XkenatuHmpoBaHue). CuHepesuc.

OunCTKa KONJIOMAHLIX CUCTEM: AManun3, 3NeKTPOAWanu3, ynbTpauibTpaums, 06paTHbIN
ocMoc. MembpaHHas TEXHO/IOMMA 1 ee MPUMEHEHWE B MPOMbILLIEHHOCTH.

Tema 8. MoneKysipHO-KUHETUYECKME N ONTUYECKWE CBONCTBA AUCTIEPCHBIX CUCTEM

MpUYMHBI MONEKYNAPHO-KUHETUYECKNX SBNEHNIA. BPOYHOBCKOE ABWKEHME U Anddy3uns B
KONNonAHbIX cuctemax. Teopuss BGPOYHOBCKOTO [ABWKEHWS MO JiAHLITEiHY-CMOyXOBCKOMY.
Andhysns, 3akoH Purka. YpaBHeHWe JiiHLWTeHA. OCMOTMYECKOE AaB/ieHre B KONNOUAHbIX CH-
cTemax.

CseTonor/olleHve 1 ceetopacceaHue. OnpefeneHne coctasa 1 CTPYKTYpPbl NMOBEPXHOCT-
HbIX CnoeB. dekT TuHaansa. Vcnonb3oBaHWe ONTUYECKMX CBOWCTB A1 ONpefeneHus guc-
MEPCHOCTN W YAeNbHOM NOBEPXHOCTM CUCTEMbI. YpaBHEHWE Penes A/ CBETOPACCESHNUA U ero
aHann3. HedgenomeTpus Kak MeTof onpefeneHns KOHLUEHTpaumMn 1 AMCNepCHOCTN B KONIOW-
HbIX cucTemax. BnvaHue aHM30MeTpumn U opueHTaumm Yactuy. OnTuyeckas NIOTHOCTL OKpa-
LLIEHHbIX CUCTEM N ypaBHeHMWe JlambepTa - byrepa - bapa. BnavsHue AUCnNepcHOCTU Ha OKPacKy
cuctem. TypomamMMeTpus - MeTog, onpefeNieHNs KOHLEeHTpaumum 1 AMCNePCHOCTA NO (PUKTUBHO-
MY CBETOMOT/IOLLEHWIO.

YNbTPaMMKPOCKONUA 1 ee BO3MOXXHOCTU. OrnpefeneHne KOHLEeHTpauuy 30/1ei 1 pa3Mepos
yacTuu,. MoTOYHBbIV YNbTpamMUKpocKon. CBETOBas U 3/1eKTPOHHAA MUKPOCKOMNUS KakK MeTOAbl UC-
C/1efoBaHNA pa3MepoB U (POPM YacTuLL.

Tema 9. KnHeTnyeckas n arperatvBHast yCTOMUYMBOCTb AUCMEPCHBIX CUCTEM

CelMMeHTaUMOHHOE paBHOBECWE KOMTOUAHBLIX PacTBOpoB. CeAMMEHTAUMOHHbIA aHaIn3.
3akoH CTOKCa Npu CefuMeHTauMn 1 YCcnoBus ero cobnofeHus. KoHcTaHTa cefuMeHTaLuu.
YpaBHeHUEe cearMeHTaLUn B LEeHTPOOEXXHOM nosie. OCHOBbI CeiMMeHTaLMOHHOro aHamn3a. Ce-
AVMEHTALMOHHBIN aHaN13 NOMMANCIEPCHBIX CUCTEM.

Koarynauus. Mopor koarynauun. lNpasuno Lynbue-Iapan. KnHeTnka Koarynauum no
CMO/yX0BCKOMY. Q((eKTUBHOCTb COYLAPEHUIn MeXAY YacTuLamy U NoTeHuManbHbli 6apbep.
KOHCTaHTa CKOpPOCTW Koarynaumm. 3aBUCMMOCTb O6LLEero Yncna 4actuy, OT BPeMeHW Koaryns-
Lmn. FoMoKoarynsaums n retepokoarynaums. Bpems nonoBUHHON Koarynauun. Teopum Koary-
naumun. AfcopbumnoHHas Teopus dpeiiHaanxa. OCHOBbI TEOPUM YCTOMUYMBOCT M KOarynaumm
O1PO. Peonorna AUCNEPCHbIX CUCTEM.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.AB.3.2 KonnongHble CUCTEMbI»

O6beM ANCLMM/IMHBI COCTaBNSAET 3 3a4eTHble eanHULbI, BK/KOYas TPYA0EMKOCTb NpoMe-
XKYTOUHOI aTTecTaLmu.

dopmMa 0TYETHOCTM — 3a4eT.
Copep>kaHue ANCUUNNHBI

Tema 1. BBegeHue. MNMpegmMeT 1 3HaueHne KONOUAHOM XMMUK

OnpepgeneHne, OCHOBHbIE 3afa4u 1 Hanpas/ieHUs PasBUTUA KONTOMAHOM XUMUN — HAYKKN O
MOBEPXHOCTHBIX ABMEHWUAX W AWUCMEPCHBIX cucTemax. VcTopus pasBuTUS KOMMOUAHOW XUMUK
Kak Hayku. O6Lyas xapaKTepucTMKa KONMMOUAHbIX cucTeM. Crneyudgurika CBOMCTB KOMMOUAHBIX
cucTeM. Knaccuukaums KOMMoWMAHbIX CUCTEM MO arperaTHOMY COCTOSIHUKO AMCNEPCUOHHOM
cpefbl; Mo pa3mepamM 4YacTuL, AUCNEePCHOW (hasbl; N0 CTPYKTYPE; MO MHTEHCUMBHOCTU MeXMose-
Ky/IIPHOr 0 B3aMMOZENCTBUSA Ha rpaHuLe pasgena a3. 3HaueHmne KONNOULHON XMun B NpUpose
N TEXHUKE.

Tema 2. 'NoBepXHOCTHbIE AB/IEHUA B KOMI/TIOUAHBIX CUCTEMAX

TepmoguHammyeckne (PYHKLMW MOBEPXHOCTHOrO cnos. lMoBepxHOCTHas 3Heprud. [lo-
BEPXHOCTHOE HaTsXKEHMEe Kak Mepa aHeprum Mmb6ca MexxhasHo NoBepXHOCTU. oBEPXHOCTHOE
HaTsXKEHMEe U NpUpoda XUAKUX U TBepAblX Ten. BnuaHue TemnepaTypbl Ha MOBEPXHOCTHOE
HaTs)keHne. MeToabl onpeseneHnsa NoBEPXHOCTHOIO HaTXKEHWA.

Tema 3. ALcop6ums 1 NOBEPXHOCTHAaA aKTUBHOCTb B KO/ITOUAHbIX CUCTEMaX

Buabl agcopbumm, ee KONMYECTBEHHbIE XapaKTEPUCTMKM U X CBA3b C NapameTpamu KoJi-
NONAHON CUCTEMbI. TepMOoAMHaMMKa afCcopOLUMOHHBIX NpoLeccoB. Knaccuhmkaums MexaH3MoB
aacopbummn (hmsmyeckas agcopbums, XxeMocopbumsa 1 MOHOOOMeHHas afcopbums). SHepreTuye-
CKMWe napameTpbl agcopbummn. Agcopbums Ha rpaHuLe TBepLoe Teno—ras; pacTBop—ras; TBepAoe
TeNo—pacTBop. Ycnosus (ha3oBoro paBHOBECUSA W 3aKOH "eHpU. YpaBHEHME MOHOMOEKYNAPHOW
aacopbumn JleHrmopa v ero aHanu3. YpasHeHne ®penHannxa. Y paBHeHNe M30TePMbI aacop6-
ummn B3T, ero aHanm3. OnpegeneHve TeNIOTbl U SHTPONKUM aLcOPOLMIN HA OAHOPOLHON NOBEPX-
HoCTW. [oTeHuuanbHas Teopus MonaHu.

Tema 4. CMayvBaHve NOBEPXHOCTU N pacTeKaHue XXUAKOCTeN

KpaeBoii yron. ¥YpasHeHue FKOHra. Jinothobusaums n nmomamsaums noBepxHocTn. Cusbl
Koresuu v agresvun. Cea3b paboTbl afre3unn ¢ KpaesbIM Yr/ioM. Tensjota cMauymBaHus. PacTeka-
HVe XNAKoCTU. ekt MapaHroHn. KonnomaHo-xmMMmyeckre oCHOBbLI (hnoTtaumn. Kanunnsp-
Hoe fdaBneHue. VIsMeHeHne ypoBHA XWAKOCTU B Kanunnapax. KanunnapHas KoHAeHcauusa. Xu-
MUYECKMIA MOTEHUMAN U AaBNeHne napa Yy UCKPUBEHHbIX MOBEPXHOCTEN. MpUMEHUMOCTb npa-
BUMa (ha3 K KonnonaHbIM cucteMam. KonnomaHO-XMMUYECKNe METOLbI 3allimTbl OKpYXKatoLLel
cpeapbl.

Tema 5. [l0oBepXHOCTHO-aKTUBHbIE BeLLleCTBa

Knaccugukaums noBepxXHOCTHO-aKTUBHBIX BeLLECTB. YpaBHeHue Mb6ca. MoBepXHOCTHO-
akTuBHble (MAB) 1 NoBepXHOCTHO-MHaKTMBHbIE BellecTBa (MVAB). 3aBUCMMOCTL MOBEPXHOCT-
HOro HaTsXeHUs OT KOoHueHTpauun MNAB. ¥YpasHeHne LLMLLKOBCKOro. epexos OT ypaBHeHUs
'mb6ca K ypaBHeHWO JleHrmiopa. BnnsaHue Ha agcopoLumio Ha rpaHuLe pacTBop — ra3 CTpOeHus
1 pa3mepa YacTuLbl MOBEPXHOCTHO-aKTUBHOIO BeLLecTBa. 130TepMbl afcopoLmMmn 1 NOBEPXHOCT-
HOro HaTskeHus NMAB. YpaBHEHUSI COCTOSAHNA NMOBEPXHOCTHOCTHLIX NJIEHOK. MNpasmno Tpayoe.
Bechbl Jlermtopa. OnpefeneHne pasmMepa MosieKyn NoBepXHOCTHO-aKTUBHOIO BELLLECTBA.

Tema 6. DN1eKTPOKNHETUYECKMNE CBONCTBA KOITOUAHbIX CUCTEM

[IBONHOIN 3NEeKTPUYECKMIA CIOW U TEOpUn ero CTpoeHus: Teopus enbMronbua-reppexa;
Knaccmyeckas Teopus I'yn-YenmveHa; moamguumposaHHas Teopus N'yu; Teopus LLTepHa. MoHA-
The 06 3M1EKTPOKMHETUYECKUX ABNEHUSX, UX OTKPbITUE. DNeKTPoopes; 31eKTPOOCMOC; MOTEH-
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Lnan 1 TOK TeYeHUs; NOTEHLMaN U TOK ocegaHns. C-NoTeHUMan 1 BANAHNE HAa HErO Pas/INUHbIX
(hakTOpOB. YpaBHeHWe [enbmronbLa-CmoyxoBCKoro. MpakTnyeckoe NpUMeHeHWe 3/1eKTPOKU-
HETNYECKNX ABMEHUIA.

TepmoAMHaMMKa U MexaHu3M npouecca mulennoobpasoBaHns. CTPOeHVE KOMIOUAHBIX
muuenn. Mpasuno MeckoBa-MNaHeTa-PasHca. KpuTuyeckas KOHUEHTpaLUma MuLennoobpasosa-
HW1A. CoBpeEMEHHbIE acrneKTbl UCMO/b30BaHWUA MULEN.

Tema 7. MonyyeHne, ctabmnmnsaymsi U O4NCTKa KONMOMAHbIX CUCTEM

MeTogbl Nony4YeHns, cTabunmsauum N OUYUCTKK KOTOUAHBIX CUCTEM. ucreprayoHHble
MeTo/bl. KOHAeHCaLMOHHbIE METOAbI: PU3NYECKasd N XMMUYECKas KOHAeHcauus.

dakTOpbl, CTabUAN3MPYIOLLME 3011 U cycneH3un. CTpoeHne, YCTOWUYMBOCTb, NOMYYeHNE,
obpalLeHue (a3 B aMy/bCusX. Buibl neH, nx noslyyeHne, BPEMS XXM3HU N KPaTHOCTb. CTpOeHMe,
CBOICTBA, YCTOMUNBOCTb U pa3pyLLUEHMe aspo30sei.

Mentmsaumsa. KonnonaHasa 3awmra. ®akTopbl YCTONYMBOCTA PacTBOPOB GMOMOIMMEPOB 1
BO3MOXHOCTb UX HapylleHua. BoicannsaHue pactsopos BMC. Koauepsauus. CTpyKTypupoBa-
Hue pactBopos BMC. 3acTygHeBaHue (kenatuHmpoBaHue). CuHepesuc.

OunCTKa KONJIOMAHbLIX CUCTEM: Auanu3, 3NeKTPOAnanu3, ynbTpauibTpaums, 06paTHbIN
ocMoc. MembpaHHas TEXHO/IOMMA U ee NPUMEHEHME B NMPOMbILLIEHHOCTHU.

Tema 8. MoneKysApHO-KUHETUYECKIME N ONTUYECKIME CBOMCTBA KOMIOUAHBIX CUCTEM

BpoyHOBCKOe ABUXeHWe 1 ero MONeKYNsApPHO-KMHETMYecKas npupoa. CBAsb Mexay CBK-
FOM 4acTuL, N KO3(PULMEHTOM ANPPY3uM. IKCNepuMeHTa/IbHbIE AOKa3aTeNbCTBa 3aKoHa JiH-
wTeriHa-CMonyxoBckoro. CnefcTBus M3 Teopum OGPOYHOBCKOrO ABMXKeHMS. OCMOTUYeCKme
CBOWCTBA KONNOUAHBLIX CUCTEM U MembBpaHHOe paBHOBecue. Auddy3noHHO-CeaNMEHTALMOHHOE
paBHOBeCKeE.

OCO06EHHOCTM OMTUYECKUX CBOMCTB KOMMOUAHLIX cucTeM. ONTUYecKasd HeOAHOPOLHOCTb
KonnougHblx cucteM. CBeTOBas M 3NEKTPOHHaA MUKpOcKonua. PaccesHne cBeTa ynbTpaMUKpO-
reTeporeHHbIMN CUCTeEMaMn U METO/bI UCC/IEA0BaHNA, OCHOBAHHbIE Ha paccesaHU CBETa KO-
naamun. Ynbtpamukpockonus. TypougnmveTpus. Hedenometpus. MeTofbl, OCHOBaHHble Ha AK-
(hpaKkumm PeHTreHOBCKUX Nyyeld U 3MeKTPOHOB. MMornoLleHne cBeta U okpacka 3oneii. dopma
4acTuL, 1 BONHOE NyYenpesioMIeHne B NOTOKE.

Tema 9. YCTOMYMBOCTb KONNOMAHBIX CUCTEM

KnHeTnyeckast yCTOMUMBOCTb KOMMOUAHBLIX cucTem. CeanmMeHTaums v MeTofbl CeanumMeH-
TaUMOHHOIO aHaNM3a. Y ibTpaueHTpudyra n ee npvMeHeHne 419 AUCNepCUoHHONo aHanmsa. Ce-
AMMEHTaLNOHHOEe PaBHOBECUE KOMIIOMAHLIX PacTBOpoB. CeAMMEHTAUMOHHbIA aHan3. 3akoH
CTOKCa Nnpv cefMMeHTaL MK 1 YCoBUSA ero cobnogeHmns. KoHcTaHTa ceMeHTauunn. Y paBHeHve
cefUMeHTaLMN B LEHTPO6eXHOM nosie. OCHOBbI CeMMeHTaUMOHHOro aHam3a. CeMMmeHTauu-
OHHbIA aHaIM3 MONNAMUCTNIEPCHBLIX CUCTEM.

ArperatmBHas YCTONYMBOCTb KOMNOUAHLIX cucTeM. lMpaBuna Koarynsuum aneKTponuTa-
MKW, Teopun Koarynaumm aneKTponmTaMmn. 3HaveHne afcopbLMOHHBIX ABEHUIA AN Koarynauum.
Ocobble ABEHNA, HabMOAAOLWMECH NPU KOarynsauum KONOUA0B: SBIEHNUS HeMnpaBU/bHbIX pPsi-
[l0B; aHTaroHM3M 1 CUHEPru3M 3N1eKTPOINTOB; NPUBbIKAHME KONNMOUAHbLIX CUCTEM; 3alLmTa KO-
NOUAHbIX YacTuL, U ceHcmbunmsaumsa. Koarynayms TUNUYHO ryapodobHbIX Konnonaos. KnHe-
TUKa ObICTPOI Koarynsauum. Teopus CMONYXOBCKOro. Teopusi YCTOMYMBOCTU TUAPOGOGHbBIX
konnovgos AJ1P0. KnHeTnka Mef/ieHHON Koarynsauun. Teopus ®ykca. O6paTMMoCcTb Koaryns-
Lnn. Peonorusa gnucnepcHbIX CUCTEM.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.[1B.4.1 TexHMKa 1N TeXHONOTNSA Nosly4YeHUs HaHOMaTepuanioB»

O6beM ANCLMM/INHBI COCTABNSET 4 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NpoMe-
XKYTOUHOI aTTecTaLmu.

dopmMa 0TYETHOCTM — IK3AMEH.
Copep>kaHue ANCUUNNHBI

Pasgen 1. ¥YrnepofHble HAHOCTPYKTYPHble MaTeprasibl U UX CBONCTBA.

Tema 1. OCHOBHbIe BUAbI YTNepoHbIX HaHamMaTepuasios.

dynnepeH. YrnepogHble HaHOBONOKHA. MHOMOC/ONHbIE M OLHOCNOMHbIE YrNePOAHbIE
HaHOTPY6KK. ["padpeH. cTopmst OTKpbITMS. CBOCTBA.

Tema 2. O6nacTV NPUMEHEHUS YTNIePOAHbIX HAHOCTPYKTYPHbIX MaTepuasioB.
MepcneKkTMBbLI MPUMEHEHUS YINePOAHbIX HaHoMaTepuanoB. O6nacT NPUMEHEHNS Yrie-
POAHbIX HaHOMaTepranoB. OYHKLMOHANbHbIE U KOHCTPYKLVOHHbIE MaTepUuasbl Ha UX OCHOBE.

Tema 3. AKCNepUMeHTa/IbHbIE MEeTOAbl AMArHOCTUKM HAaHOCTPYKTYP U HaHOMaTepu-
anos.

ANeKTPOHHAs MUKPOCKOMMS. PEHTreHo(a30BbIli U PEHTTEeHOCTPYKTYPHbIN aHanu3. Tepmu-
YeCKUIn aHan3.

Pazgen 2. Crnocobbl NoNy4YeHns yrnepoaHbIX HAaHOMaTepuasos.

Tema 4. ANeKTPoAyroBoii MeToA NoMyYeHUs YrIePOAHbIX HaHOMaTepUasios.

OC06eHHOCTM peanu3auunn 31eKTpoayrosoro Metoga. [locToMHCTBa 1 HefoCTaTKW. Anna-
patypHoe 0hopM/eHNe.

Tema 5. J1asepHoe vcrnapeHue rpagura.
Oc06eHHOCTM peaiv3aumy MeToa 1a3epHOro ncnapeHus rpagura. JoCcToMHCTBA N Hefo-
cTaTku. AnnapatypHoe opopmMieHue.

Tema 6. Xnmmnyeckoe rasoasHoe ocaxkieHue yrieso40p0L0B.
OcobeHHocTK peanun3auumn PXO. [JoCTOMHCTBA U HefoCTaTKU. AnnapaTypHoe ohopMm-
neHve. Ponb KaTanmsaTopa.

Tema 7. KaTanim3atopbl CMHTE3a YINepoaHbIX HAHOTPYOOK 1 HAHOBOJTOKOH.
Cnocobbl NonyyeHns KaTaiMTnUyeckux cuctem. CocrtaB Kataim3aTtopoB. Ponb HOCUTENSA 1
NPOMOTOpPOB. MeTo/bl ANAarHOCTUKN.

Pasnen 3. ObopyaoBaHue 415t HAHOUHAYCTPUN

Tema 8. Annapatypa an1a noayyeHUs yrnepoiHbIX HaHoMaTepuasnos.

Annapatbl 415 rasoMasHoro XMMUYECKOro ocaXaeHus. PeakTopbl C BUGPOOXKMIKEHHbLIM
CNnoem KaTanmsatopa. Annapatbl Ana yrosoro cuHtesa YHM.

Tema 9. TexHonorm4yeckasd cxema WM annaparypa MpOMbILLIEHHOr0 MPOU3BOACTBA
YHM «TayHuT». TexHonornyeckasa cxema cuHtesa YHM meToA0M razothasHOro XMMmM4Yeckoro
ocaXXaeHmsi. EMKOCTHOI peakTop cuHTe3a YHM ¢ HenoABvXHbIM CNOeM KaTanm3aTtopa.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.[B.4.2 IpoLeccbl HAHOTEXHONOTNU»

O6beM ANCLMM/INHBI COCTaBNSET 4 3a4eTHble eAMHULbI, BKIOYas TPYA0EMKOCTb NpomMe-
XKYTOUHOI aTTecTaLmu.

dopmMa 0TYETHOCTM — IK3AMEH.
Copep>kaHue ANCUUNNHBI

Tema 1. Llenn v 3agaym HaHOTEXHOOT UIA.

OCHOBHble MOHATUA 1 onpeeneHns. ®Pusnyeckne 1 TeXHONOrMYeckme Npobiems! U orpa-
HUYEHNUS MWUKPOMUHMUATIOPU3aLMM NOMYNPOBOAHUKOBLIX YCTPOMCTB. [MprMeHeHVWe MeTOA0B
HaHOTEXHOMOMMI 419 YMeHbLLEHNS pa3MepoB NpubopoB..

Tema 2. NepcneKTMBHbIE HAHOMaTepPUasibl U HanpasBieHNUSA HAHOTEXHO/TOMUN.
OCHOBHbIe TpEﬁOBaHVIFI no co3gaHuto 06bEKTOB HAHOTEXHOMOT WA,

Tema 3. PU3MKa HU3KOPA3MEPHbIX CUCTEM.

dyHAaMeHTa/IbHbIe 3M1IEKTPOHHbIE ABNEHNA B HU3KOPa3MepHbIX CTPYKTypax. MeToabl Mo-
[EeNMPOBaHNSA 3M1IEKTPOHHBIX CBOWCTB HM3KOPa3MepPHbIX CTPYKTYpP. MeToAbl KBaHTOBON XMMMMN.
MeTog MONEKYNAPHON AUHAMUKMN.

Tema 4. PUNKO-XMNYECKNE OCHOBbI HAHOTEXHOTOM VA,

TepmoAMHaMUYeCcKne cucTembl, napameTpbl, npoueccbl. KUHETMKA U TepMOoAMHaMUKa
3NEKTPOXUMUNYECKMX MpoLeccoB. KMHETUKA U TepMOAMHaMMKa KOPPO3MOHHLIX npoueccos. Ko-
JINYECTBEHHbIE XapaKTePUCTUKIN KONJTOMAHOIO COCTOAHNSA BELLECTBA.

Tema 5. KonnongHble 1 gUcnepcHble CUCTEMBI.

MeTogbl NoyYeHMst KOMNMOUAHBIX CUCTEM. Y CTOMUMBOCTb KOMNIOUAHLIX CUCTEM. BnnsHue
KOHLEHTpaLUU 1 NpUPOAbI 3NEKTPONNTA HA BEIMUMHY W 3HAK 3apsAfa KONNOUAHbIX YacTul,. Ar-
peraTvBHas YCTOMYMBOCTb AMCNEPCHbIX cucTeM. MoneKynspHO-KUHETUYECKE CBOMCTBA AMC-
MepPCHbIX CUCTEM.

Tema 6. HaHOTEXHOMOMMN B XMMNYECKOW MPOMbILLIEHHOCTU

dopMu1poBaHme NIeHOK HaHOMETPOBOW TOMLLWMHBI, TeTEPOCTPYKTYP M HaHOCTPYKTYpUPO-
BaHHbIX MOKPbITUA. MONEKYNApHO-/TyYeBas anmMTakcms. XMMUYECKOe OCaKAeHWe M3 ra3oBoi
(hasbl. BakyyMHble, MOHHbIE 1 MOHHO-N/Ta3MeHHbIe METOAbI OCaXAeHMA. XUMUYECKOoe U 3nek-
TPOXMMMYECKOE OCKAEHME B XUAKNX Cpeaax.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.[1B.5.1 TeopeTnyeckune 0CHOBbI pa3paboTKmM XMMUYECKNX U
He(PTEXMMNYECKUX PeaKTOPOB»

O6beM AUCUMMIMHBI COCTaBNSET 5 3ayeTHbIX eAMHUL, BKIKOYas TPYLOEMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma 0TYETHOCTU — 3K3aMeH.
CopepxaHue gucLnnInHbI

Tema 1. BeegeHue

OCHOBHbIE MOHATUSA M KpaTKuiAi 0630p TeM Kypca. Pa3bsiCHeHMe CTyAeHTaM Leneld n 3atad
N3y4eHns npesmeTa.

XVMUnYecKkas TEXHO/IOTMSA W ee annapaTtHoe NMpUMeHeHWe B 3aBUCUMOCTW OT Pas/InyHbIX
(haKTOpPOB: (PU3NKO-XUMMUYECKNX CBOMCTB UCXOLHOIO CbIpbsi, arperaTHoro COCTOSHUA U KOHCU-
CTeHLUWN cpefbl, TEMNEPATYPbI U AaBNEeHUSA, BENNYMHBI MOBEPXHOCTW COMPUKOCHOBEHUW pearu-
pytowmx a3, NPUMEHEHNS KaTasM3aTopoB U ApYrux BULOB BO3AeENCTBUSA, MacluTaboB npous-
BOZCTBA WM €ro opraHvsaummn (HenpepbIBHbIA, NEPUOAUYECKUIA, MONYNEPUOANYECKIIA), YPOBHS
XMUMMUYECKOr0 MaLLUMHOCTPOEHMS, y4eTa BOMpoca TeXHUKM 6e30MacHOCTM 1 3KOHOMUYECKOM Lie-
NecoobpasHOCTU, OpraHM3aumMmn OLHON U TOWR Xe TEXHONOrMU MO HECKONbKMM BapuaHTaMm, CTa-
AN NIUMUTUPYIOLLME npoLecc. 3afaya LUMPOKOr0 BHEAPEHMUSA HEMpepbiBHbLIX MPOLLEeccoB, Mno-
CNeSHNX AOCTUKEHWIA HAYKM U TEXHWKM, MeXaHU3aLum 1 aBToMaT3aumm,

Tema 2. Xrmnyeckoe Npou3BOACTBO, NepapXmyeckas opraHn3aLms npoLeccoB B XMmmnye-
CKOM npow3sogcTee. O6LMe 3aKOHOMEPHOCTU XMMUYECKMX MPOLIECCOB

Knaccnurkaumsa XMMmMKo-TeXHOMOMMYEeCKNX NPOoLLeccoB. PaBHOBeCKE B TEXHOIOTUYECKOM
npouecce. CKOPOCTb TEXHOMOIMYECKMX npoueccoB. Cnocobbl yBenMyeHns CKOPOCTH npoLecca.
TexHonornyeckue KpUtepum aheKTMBHOCTA XMMNKO-TEXHOIOTMYECKOrO0 npovecca. cnonb3o-
BaHMe 3aKOHOB XMMUYECKOWN KUHETUKM NpY BbIGOPE TEXHOOrMYECKOr0 peXxmma. FoMOreHHble,
reTeporeHHble, KaTIMTUYECKNE U HEKAaTa/TUTUYECKIME MPOLECChI.

Tema 3. NPOMbILLIEHHBIV KaTa/ln3 U XUMUYECKNe peakTopbl. OCHOBHbIE XMMWUYECKME MO-
[enn B XMMNYECKUX peakTopax. NMpoMblILLIeHHbIe XUMUYECKNE PEAKTOPBI.

TpeboBaHus, NpeLbsBfsieMble K XUMWYECKMM peakTopaM B MpOLecce 3KCnayatauuu.
Knaccnukaumsa Xmmmnyeckux peaktopoB. CpaBHEHWE PeakTOpoB C Pas/INYHbIMU  TMAPOAUHA-
MWYECKMMU U TeMNepaTypHbIMU pexxuMamu. [poBeaeHne XMMUKO-TEXHOIOTMYECKNX MPOLLECCOB
B peaslbHbIX peakTopax. YCTOMYMBOCTb PabOTbl pPeakTopoB. PeakTopbl A/ CUCTEMbI ras-
XXWAKOCTb, ra3-TBEpAoe, TBEPAOE-KUAKOCTb, TBEPAOE-TBEPLOE, XXNAKOCTb-XKUAKOCTbL U MHOIO-
(hasHble MPU HeKaTaIMTUYECKMX Mpoueccax. Katanmtuueckue peaktopbl. CBOWCTBA TBEPLAbIX
KaTainm3aTtopoB M UX NPUroTOB/IEHME. MPOMbILLNIEHHBIV KaTaiuns.

Tema 4. XUMNKO-TEXHONOTNYECKNE CUCTEMbl. SHEPrnm B XMMUYECKOM MNPOU3BOACTBE.
Kputepum oueHKM 3ptheKTUBHOCTM NMPOU3BOLCTBA.

OnpefeneHvie NOHATUA XUMUKO-TEXHOMOTNYECKUX cucTeM. CTPYKTypa, onucaHue 1 aHa-
N3 XUMUKO-TEXHOIOTUYECKUX cuCTeM. Kraccuimkaumsa nepeMeHHbIX BENMUUH, XapaKTepusy-
HOLWMUX PaboTy XUMUKO-TEXHONOTMYECKNX CUCTEM. DHEPrOTEXHOIOMMYECKME CUCTEMBI. DHEPrus
B XMIMUYEeCKOM MPOV3BO/CTBE.

Tema 5. CbipbeBasi 1 aHepreTnyeckas 6a3a XMMMUYECKOW NPOMbILLIEHHOCTW.

CTOYHMKM CbIpbs B XMMUYECKOW NPOMBILLIIEHHOCTU N €ro XapakTepucTuku. MpuHUmnbI
paLnOHa/IbHOr0 UCMO0Mb30BaHUA CbiPbsi U KOHTPO/ISA ero KavyecTsa. KomMniekCHoe UCnosib3oBaHme
CbIpbs, KOMOMHMPOBaHWE NPEeLNPUATUNA.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.[1B.5.2 NpoeKTpoBaHne peaKLMOHHOIo 060pya0BaHNSA»

O6beM AMCUMNINHBI COCTaBNSET 5 3ayeTHbIX eAuHUL, BKOYas TPYA0EMKOCTb MpoMe-
XKYTOUHOI aTTecTaLmu.

dopmMa 0TYETHOCTM — IK3AMEH.
Copep>kaHue ANCUUNNHBI

Tema 1. BBegeHue

OCHOBHble MOHATUA N KPATKNIA 0630p TeM Kypca. PasbACHeHWe CTyfeHTam Leneid 1 3agad
n3ydeHnsa npegmMeTa. Knaccupmkaumsa peakmoHHOro 060pyLoBaHms.

Tema 2. MpuHUMNbI BbIGOpa XMMUYECKUX U HEPTEXMMMUYECKUX PeakTopoB. Bbibop peak-
TOpa No KMHETUYECKM napameTpamM npouecca. Bbibop peaktopa no CeneKTMBHOCTY MPOLecca.
CpaBHeHVe 3KOHOMUYECKMX NoKasaTesieil paboTbl peakTopoB PasHOro Tuna.

Tema 3. CoBpemeHHblE MOAXOAbl K MPOEKTMPOBaHWUIO PeakLMOHHOIT0 XMMUYECKoro u
He(hTeXMMMYecKoro o6opygosaHus. TMOHATME MaTEMATMYECKOro OMuUCcaHUs XUMUYECKUX W
He(hTeEXMMMYecKnX npotieccos. CTPYKTypa MaTepuasibHbIX MOTOKOB XMMUYECKUX U HENTEXUMMU-
YecKMX Mpomn3BoAcTB. MMOHATUE KpUTEpUS ONTUMAa/IbHOCTU Npou3BoAcTBa. OOLas MeToAuKa
MPOEKTUPOBAHNA PEAKLMOHHOIO XMMWUYECKOrO U He(hTEXMMMYECKOro 060pyL0BaHUA U NPOU3-
BOACTBA.

Tema 4. OnpegeneHne OCHOBHbIX PasMepOB peakLMOHHbIX annapartoB Mnepuoavyeckoro
pevictensa. OnpegeneHne CyTOUHOW NMPOW3BOAMTENBHOCTM M Mepuoja npouecca. TUMNoBble Xu-
MWKO-TEXHO/IOTMYECKME CUCTEMbI U PEXMMbI (DYHKLMOHMPOBAHUA MEPUOSNYECKOTO PeakLMoH-
HOro obopynoBaHus B HUX. LIMKNMYHOCTL NeproamMyeckoro npowecca Npov3BoACTBa.

Tema 5. Bbl6op KOHCTPYKUMOHHOIO Matepuasna peakLMOHHOro XMMUYECKOro U He(hTexu-
MMYECKOro 060py0BaHNA MO TUMY NPOTEKAIOWMX B HEM MPOLLECCOB M XapaKTepucTukam mc-
XO[HOrO CbIpbsl, OCHOBHbIX 1 MOBOYHbIX MPOAYKTOB. IMOHATME O KOPPO3UW MeTaI0B. [oaX0abl
K TEXHO/IOrMYECKMM pacyeTam 3/1IEMEHTOB peakLMOHHOro 060pyA0BaHms.
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AHHOTaUMA K paboyei nporpamme 4UCLMNINHBI
«b1.B.1B.6.1 TexHo/mornm HehTeXMmm4eCcKmnx npon3BoaCcTB»

O6beM ANCLMN/INHBI COCTABNSET 4 3a4eTHble eAMHULbI, BKIOYas TPYA0EMKOCTb NpomMe-
XKYTOYHOI aTTecTauun.

dopmMa 0TYETHOCTM — IK3AMEH.
Copep>kaHue ANCUUNNHBI

Tema 1. CbipbeBas 6a3a He(hTEXMMNYECKUX NPOU3BOACTB.

TexHonorna He)TEXMMMYECKOr0 CUHTE3a KakK HaykKa 0 XMMMUYECKMX npoLeccax v npoms-
BOZCTBaX, 6a3npyroLLmxca Ha nepepaboTke yrneBoJOPOAHbIX Fa30B U HEPTAHOIO Cbipbs B MONY-
NPOAYKTbI N TOBapHble XMMUYECKME MNPOAYKTbI. VICTOpUYecKune acrekTbl MU MepcrnekTUBHbIE
HanpaeneHUs PasBUTUSA OTPaC/IN HE(hTEXUMNYECKOTO CUHTE3a. OCHOBHbIE MCTOYHMKM CbIpbs AN
MPOLLECCOB HEPTEXMMNYECKOIO CUHTE3a: MPUPOAHbIE, MOMYTHbIE, HeTEe3aBOACKMNE rasbl; (pak-
LMKN NPAMON NeperoHKN HedTK; NPOAYKTbI, MONyYatoLLMecs B NpoLeccax AeCTPYKTUBHON nepe-
paboTKM HethTN (TEPMUYECKUIA N KATIMTUYECKUIA KPEKUHT, PUGOPMUHT, nuponns). Tpebosa-
HWS, NPeLbsABISEMbIE K CbIpbto AN5 HepTEXMMUYECKMX npoueccoB. OCHOBHbIE K1acChl YrieBo-
[0POL0B W APYrUX COeAMHEHUI HepTU 1 rasa. MosmMBapuaHTHOCTb MUCMO/b30BaHUS YreBOAO-
POAHOIO Cbipbs B HEPTEXUMUK. MPUHUMNBLI CO34aHUA 6e30TXOAHbIX (MasIo0TXOAHbIX) MPOu3-
BOACTB.

Tema 2. NepBrYHasa 1 BTopnUHas nepepaboTka HegTw.

MeTtozbl nepepaboTKM HepTM U TUNOBas annaparypa. dnekTpoobecconmsaHne. Cbipbe,
XapaKTepUCTNKa CTaHAAPTHLIX HeghTel, TEXHOMOrnsA nepepaboTKM U OCHOBHbIE MPOAYKTbI. Tu-
MoBble CXeMbl He(pTenepepabaTbiBaloLLMX 3aBOAOB. [NepepaboTka NPMPOAHOINO rasa u rasosblX
KoHZeHcaToB. lMepepaboTka nonyTHoro rasa. OCHOBHOe 060pyJ0BaHue HedpTernepepabaTbiato-
WX 3aBOLOB. PaszaeneHne HetTn Ha (ppakumu. lNMeperyHas neperoHka HedpTu. NHABULYab-
HbIA cocTaB (hpakumnin HepT. MeTofbl OUNCTKU. BblgeneHne MHAUBUAYaNbHbBIX COeLUHEHWIA.

BTopuuHble npougecchbl nepepaboTkn He(hTenpoAyKToB. MMAporeHn3aLMoHHbIe MPOLECChI.
Tepmuyeckme 1 TepMOKaTIMTUYECKUE NPOLLECCHI.

Tema 3. TeXHOMOrMM NPOM3BOACTBA HU3LLMX HEHACbILLEHHbIX YreBo40p0L0B W MNo-
N0NePUHOB.

Mpon3BOACTBO 3TUMIEHA U APYrMX HEHaCbIWEHHbIX Yr/1eBOAOPOLOB METOAOM MMPOsM3a.
BblgeneHune 1 KOHLEHTPUPOBaHWE 3TU/EHA.

O6Lme cBefjeHNs 0 BbICOKOMOEKYNAPHBIX COeanHeHNsaX. Knaccumkaums v mMetogpl no-
NyYeHns NoAMMepoB. PU3NKO-XUMUYECKIE U PEOSIOrMYeCcKNe CBOMCTBA NONMEPOB. PaanKasb-
HbIA, NOHHbI N MOHHO-KOOPAMHALMOHHbIA MeXaHU3Mbl peakuuii nonmmepnsaummn. MHuumatopsl
M KaTa/m3aTopbl nNpouecca nonvmepusauun. Cnocobbl NpoBefeHns nonnMepusauymn. ronume-
pbl, MOyYaeMble peakuuamu MoIMKoHAeHcaumMn. Mpon3BoACTBO NOMMITU/EHA BbICOKOIO AaB-
neHns (HM3KoM NNOTHOCTK). OCHOBHbIE (DaKTOPbI MpoLiecca, TPe60BaHMA K Cbipbo. TeXHOMNOr -
yeckne 0COBeHHOCTM npouecca. Tunbl NPUMEHAEMbIX PeakTopoB. MpUHUMNUaIbHAsS TEXHOMO-
rMyeckas cxema yCTaHOBKMN MOSTyYEHUS NOMMATUIEHA BbICOKOTO AaBfieHnst (HU3KOM NAOTHOCTH).
Mpon3BoACTBO NOMUATUNEHA HU3KOTO [aBfieHNs (BbICOKON NIOTHOCTH). MpUMeHsieMble KaTann-
3aToOpbl U MX NofydeHue. TpeboBaHWS K CbIpblO MpoLecca. YCnoBms 1 0CO6eHHOCTU npoLecca
nofiMmepmnsaLMn B MPUCYTCTBMM KaTann3atopoB. lMpuvHUMNMaIbHas TeXHOMOrMYeckas cxema
YCTaHOBKM MONyYeHUS NOINITUNEHA BbICOKOW NIOTHOCTW.

CoBpeMeHHble MPOMbILLIEHHbIE MPOLECCHI MO /lydeHUss noaunponuneHa. HanpaeneHus
MOZEPHM3aLMMN MPOMbILLNEHHBIX YCTAHOBOK MOYyYeHNS MOANONEPUHOB.
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Tema 4. TeXHOMOrMM NPOU3BOACTBA BbICLUMX HACILEHHbIX M HEHACBILLEHHbIX Yr/e-
BOZAOPOAOB.

MonyyeHne, xapaKTepUCTKa M NPUMEHEHME HaCbILLEHHbIX YrneBoAopoaoB. BbiaeneHue
13 ra3oBbIX GEH3MHOB 1 IErKMX PpaKUmMii HethTI, KapGammaHol aenapaduHm3aLmeli peakTMBHO-
ro U AM3enbHOro TOM/AMBA, AenapauHu3aLmeil MacnsHbIX QpakuniA Hedh TN M36UPaTENbHBIMM
PaCTBOPUTENAMU.

MonyueHne, XapakTePUCTMKA W MPUMEHEHME BbICLLIMX HEHACLILLEHHbIX Yr1eBOA0PO/AOB.
AnnapatypHoe O(OPM/EHME MONYYEHNS! BbICLLUMX HEHACbILEHHbIX Yr/IeBOA0POA0B. Anmnapa-
TypHOe 0thopMIeHMEe NONMYYEHNS BbICLLIMX HACbILLEHHbIX YrNeBOAOPOAOB. [Mpon3BoACTBO LMK/IO-
ankaHoB. Mpoun3BoACTBO LMKIOreKcaHa.

Tema 5. TeXHOOrMN NPON3BOACTBA apOMaTUYUECKMX YT/IEBOAOPOAOB.

OGnacTy NPUMEHEHNS U CBOCTBA a/IKUMApOMaTUYeCKUX YreBOAOPOA0B. TeopeTnyeckue
OCHOBbI MpoOLecca aKMIMPOBaHMA 6eH30/1a ONnedIrHaMM: XUMI3M, MeXaH3M 1 TePMOAMHAMMUKA
peakLmnn, NPYMEHsIEMble KaTanm3aTopbl. TEXHONOMMS MONYYEHNUst 3TUNGEH30Ma, U30MPONUIGEH-
30na. BblgeneHve 6eH30M1a, TONyona U CMeCK KCWUNOoMoB. Pa3feneHne KCUMNonoB. AHanus npo-
MbILLMIEHHbIX 1 NEPCNEKTUBHBIX TEXHOMOMWIA NOMyYeHWs 3TUNGEH301a U M30NPONMIGEH30/a.

Tema 6. TeXHOMOrUN NPON3BOACTBA KUC/IOPOAOCOAEPXKALLNX COEANHEHNIA.

OO6LLas XapaKTepuCTUKa NPOLLECCOB OKMC/EHMS YrNeBOAOPOA0B. a3oasHOe OKUCNEHNME
HACbILLEHHbIX U HEHACBILLIEHHbIX YrNeBOAOPOA0B. XKNAKO()A3HOE OKUC/IEHNE HACBILLEHHbIX YT-
NeBOJOPOAOB: GyTaHa B YKCYCHYO KMCNOTY, yrneBogopofoB Cs — Cg B HU3KOMOMEKY/SIPHbIE
KWUCNOTbl. YCNOBKSI U TEXHONMOTMYecKMe 0CO6EHHOCTM npoliecca. OCHOBHbIE 3aKOHOMEPHOCTM
OKMCNEHUS HACbILLEHHbIX YTNEBOAOPOAOB B BbICLUME XXMPHbIE CNupTbl. Chipbe U NpeabsBase-
Mble K HEMY Tpe6oBaHUs. TeXHOMOrMYECKOe othopmeHne npouecca. OKUC/EHNE HACbILLEHHbIX
yrnesofopoaoB Cyy — Cyo B BbICLUME KapOOHOBbIE KMCMOTbI. COCTaB Chipbsi U €r0 BAUSHKE Ha
BbIXO/, N COCTaB CUHTETUYECKMX XKUPHbIX KUCAOT. MpUMEHsIeEMbIE U NEPCNEKTMBHbIE KaTanu3a-
Topbl npouecca. OCHOBHbIE TEXHOMOTMYecKMe (hakTopbl mpouecca. TexHOMormyeckas cxema
MPOM3BO/ACTBA CUHTETUYECKUX XUPHbIX KACNOT. Mpon3BoACTBO (heHOMA M aLeToOHa U3 U30Mpo-
nun6eH3ona. TeopeTUYecKMe OCHOBbI CTafuii OKWUCNEHWS| M30MPOMNMNGEH30Ma U Pa3NOXKEHNA
ruaponepokcmaa n3onponunbeHsona. TeXHONOrMyYeckas cxema npotecca nonyyeHus eHona un
aueToHa M3 msonponunbeHsona. CoBpeMeHHble HarpaBneHWsi COBEPLUEHCTBOBAHUS MPOMbILL-
NEHHbIX MPOLLECCOB OKWCNEHWS YINeBOAOPOAOB. Peanu3auuns NPUHLIMMIOB CO34aHUs 6e30TX0/-
HbIX TEXHOMOT WA

Tema 7. TexXHON0rmm NPomn3BOLCTBA MreTePOCOLEPIKALLMX COeLMHEHWIA.

Tskenble HethTsAHble OCTaTKN. CepHUCTbIE CoeMHeHNs He(hTeld. BblaeneHune Cynb(OHOB 13
(hpakumm BbICOKOCEPHUCTBLIX HedTeld. CUHTE3 KUCNOTOCTOMKUX MOBEPXHOCTHO-aKTUBHBIX Be-
LLIeCTB.

A30TCofepXaLLme coeIMHEHNS HepTeid, cocTas, CTPOEHME CBOMCTBA. TeXHONOrns nony4e-
HUA MEeTakpUNoHUTPUNa. MPOMBILLIEHHBIA MEeTOZ NOMyYeHUs MeTaKpuioBbIX MOHOMEPOB M3
n300yTaHa Yepe3 MeTaKpUNOHUTPUA. MperMyLLecTBa MO CPaBHEHUIO C aueTOHLMaHTUAPUAHBIM
cnoco6om. Ctagumn TeXHONOrMM NPOM3BOACTBA METaKPUIOBbIX MOHOMEPOB, GasmpytoLeics Ha
n3obyTaHe. Mpouecc OKMCIUTENBHOrO aMMOHO/N3a N300YTUIEHA B METAKPUTIOHUTPWAN.
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AHHOTaUMA K paboyei nporpamme AUCLMNINHDI
«b1.B.1B.6.2 Hethtexumus »

O6beM AMCLUNNMHBI COCTaBNSET 4 3ayeTHble eAMHULbI, BKIKOYas TPYLAOEMKOCTb NPOMe-
XKYTOYHOW aTTecTauum.

dopma 0TYETHOCTU — 3K3aMeH.
Copep>kaHue AUCUMNNINHbI
Pasgen 1. CocTaB 1 06LLME CBOWCTBA HEhTW 1 rasa

Tema 1. O6Las xapaKTepucTnKa HepTn 1 rasa

HedTb 1 ra3 Kak npupofHble 00bEKTbI 3HEPTUU U Cbipbe ANA nepepaboTku. mnoTesbl
MPOUCXOXKAEHNA HePTU. DNEMEHTHbIN 1 rPYMMNoBOA COCTaB HepTeil. Knaccuumkaumm Hedptn n
rasa.

Tema 2. PU3MKO-XMMMNYECKME CBONCTBA HEPTU 1 rasza

[NOTHOCTL, MONEKYNAPHaA Macca, BA3KOCTb, TeMMepaTypbl 3acTbiBaHWA, MOMYTHEHUS, KpU-
CTa/m3aummn. XapakTepucTUKM NOXapoornacHOCTM He(TU W rasos, TemnepaTypbl BCMbILLKY,
BOCMNamMeHeHWs, CaMOBOCM/IaMeHeHNs, Npesesbl B3pbiBaeMocT. OKTaHOBOE U LieTaHOBOE Yuncha.

Tema 3. MeTogbl pasfieneHnsa HepTn 1 rasa
[MeperoHkKa, peKTUUKaLms, aKCTpakums, KpucTannmsaumsa. Xpomatorpaguyeckme MeTo-
Abl pasfeneHns 1 aHaimsa HeTn 1 rasa

Pasgen 2. YrneBogopoabl He(hTn 1 rasa

Tema 4. AnKaHbl He(pTK 1 rasa
CocTaB 1 cTpoeHue. Pu3myeckne N XMMMYECKe CBOMCTBA akaHOB. MapaguHbl 1 Lepe-
3VHbI X BNNAHME HA MPOLeCcChbl He(hTeL06bIuN.

Tema 5. LinknoankaHbl HepTH
CocTaB 1 CTpoeHVe. 3aKOHOMEPHOCTM MUX pacnpefenieHns no gpaxkunam Hedtu. dusmye-
CKMe N XMMMUYECKNe CBOWCTBA.

Tema 6. ApoMaTnyecKue yrneBogopoabl Hedtn

CoctaB, pacnpefeneHne no pakumam HedTn. CTpoeHue, (PM3MYeCKMe U XUMUYecKue
cBoiicTBa. lNMpaBuna OpueHTauMn B peakumsaX 3N1eKTPOPUILHOIO 3aMeLLeHns B apoOMaTUYeCKOM
KonbLe. MNprMeHeHne apeHoB B OPraHNYeCKOM CUHTese.

Tema 7. HenpefenbHble YrneBoAopobl, coaepXkalmecs B HehTu 1 obpasyroLymecs
npuv nepepaboTke HehTH

AJIKEHbI, IVEHbI N aNnKWHBbI, 0bpasytowmecs npu nepepaboTke HedpTU. BblgeneHme n cBoi-
CTBa, UCNO/Mb30BaHNE B HEhTEXUMMYECKOM CUHTE3E

Pasgen 3. MeTepoaToMHble U MUHePa/ibHbIE BELLIECTBA HETU

Tema 8. Knucnopopcofeprkallpe coefMHeHUA
HedTsHble KMCNOTbI U (heHOMbl. PUSNKO-XUMUYECKME CBONCTBA HEPTAHLIX KUCNOT, KUC-
NOTHOE 4mncno. BnusHme KMcnopoacofepy alimx COefMHEeHWIn Ha npoueccbl HehTefo6bIun 1
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CBOMCTBA HE(hTENPOAYKTOB.

Tema 9. CepHUCTbIE COeUHEHNA

OCHOBHble TWMbl CEPHUCTLIX COEAMHEHWI, UX pacnpeseneHne nNo gpakuusam Hedtn. du-
3MYECKME N XMMUYECKMe CBOWCTBA CEPHUCTLIX COeAMHEHUIA. X BNMAHME HA MpOLecchl HeghTe-
[00bl4Y 1 CBOMCTBA HEPTEMNPOLYKTOB, MPOUCXOXAEHNE CEPHUCTBLIX COEANHEHWNIA HE(TN.

Tema 10. A30TUCTbIe COeAUHEHWSA

CopepxaHue asoTa B HehTAX U He(hTAHbIX (PpakLmsX. A30TUCTble OCHOBaHWW, HEMTpasibHbIe
COeAMHEHMS, NOPMUPMHBI. BNnsHMe a30TUCTbIX COeAMHEHNIA Ha NPOLECCHI A00bIYN HEPTH U Ka-
4eCTBO He(PTeNPOAYKTOB.

Tema 11. CmonmncTo-achasibTeHOBbIE BELLECTBA

Cmonbl, acthanbTeHbl. CocTaB, CTPOEHMWe, CBOWCTBA. BblgeneHve cMOn U acaibTeHOB
He(pTn. BnunsHwe cmon v acasbTeHOB Ha MPOLEcChl He(hTefo6bIuM 1 NepepaboTkn. HeopraHu-
4ecKne KOMMOHeHTbl HepTu. OCHOBHbIE MeTasl/ibl, BCTPeYatoLmMecs B HePTAX, UX BIUAHME Ha
npoLecchl 406bIYM 1 NepepaboTKn HedhTH

Pasgen 4. MNMpouecchbl NOAr0TOBKM M NepepaboTKy HepTH 1 rasa

Tema 12. OcHOBbI NepepaboTKN He(hTH

TepMUYECKNIA KPEKMHT, NMUPOSIN3, KOKCOBaHWe. [ernapuposaHune, UMKIn3aums, apomaru-
3aums. TepMoKaTaIMTUYECKNE MPEBPaLLEHNS YIIeBOLOPOA0B HehTw. KaTanus n Katanmsaropsl.
KataiMTnyecknin KpeknHr, KaTaIMTUYECKNA pUGOPMUHT. XUMUYECKE OCHOBbI MPOLLECCOB, Ka-
TaNn3aTopbl, NPUMEHEHME B NPOMBbILLIEHHOCTU. OKUCNEHWE YTNEBOAOPOLOB HEPTU U UX NPOU3-
BOAHbIX. OCHOBHbIE KUC/TOPOACOAepXKaLLve NPOAYKTbl HEDTEXUMUM

Tema 13. MeToAbl O4YNCTKM He(PTU, rasa n HePTeNnPOLYKTOB

Knaccuukaums MeTo40B OUNUCTKM HEpTK, rasa U He(hTenpoayKTOB. XNUMUYECKME METOLbI
OUYUCTKN. PUNKO-XUMUYECKME METOAbI OUMUCTKIN. KaTamtuyeckne MeTosbl O4UCTKI. Tngpore-
HM3auma 1 rmapoobeccepnBaHme.
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AHHOTaUMA K paboyei nporpamme AUCLMNINHDI
«b1.B.AB 7.1 XviMUS N TEXHOMOMNSA BbICOKOMOJIEKYNAPHbBIX COEANHEHNIA»

O6beM AMCLUNMHBI COCTaBNAET 3 3a4eTHble eAVHULbI, BK/OYaA TPYA0EMKOCTb NpoMe-
XKYTOYHOW aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CogepxkaHue gucunnanHbl

Pasgen 1. Oco6eHHOCTU BbICOKOMOJIEKYIAPHbBIX COEANHEHNIA

Tema 1. OcHoBHbIe oTnumna BMC ot HMC

KpuTepun pasrpaHnyeHns BbICOKOMONEKYNAPHBIX COEAUMHEHUA N HU3KOMOJMEKYNAPHbIX
BellecTB. NoHATUA "BbICOKOMONEKYNAPHbIE coefunHeHna"”, "nonumep”, "onuromep”, "MoHOMep-
HOe 3BeHO", 'cTeneHb nonumMepmsaunn”. Ponb NOIMMEPOB B XXMBOW MPUPOAE U NX 3HAYEHME KaK
MPOMBILLIEHHbIX MaTepnanoB (NaacTMacehl, KaydyKu, BOJIOKHA 1 MIEHKW, NOKPbITUSA). Mpegmet
W 33la4M HayKN O BbICOKOMOEKYNIAPHbIX COeAnHEHUsAX (Monnmepax). MecTo Hayku O Mosiume-
pax Kak caMOCTOATENbHON (hyHAAMEHTa/IbHOW 06/1acTy 3HaHWUA cpean Apyrux yHAaaMeHTas b-
HbIX XMMWYECKNX HayK. Ee ponb B Hay4yHO-TEXHMYECKOM MPOrpecce U OCHOBHbIE UCTOPUYECKME
aTanbl ee pasBuUTUA. BKNag pyccKMX U COBETCKUX Y4YeHbIX B 3apOXKAeHWe U pas3BuThe Hayku o
nosvmMepax.

Tema 2. MNpeameT 1 3a4a4mM HayKU O BbICOKOMOJIEKYNAPHbIX COeANHEHUSAX (Monnme-
pax)

MecTo Hayku O Monammepax Kak caMoCTOSTENbHOW (DyHAAMEeHTasIbHOW 06/1aCTV 3HaHWS
cpeav Apyrux yHLameHTalbHbIX XUMUYECKUX HayK. Ee ponb B HayYHO-TEXHUYECKOM Mporpec-
Ce N OCHOBHbIE UCTOPUYECKMe 3Tanbl ee pasBuUTUA. BKnag pyccKUX U COBETCKMX YUeHbIX B 3a-
POXXAeHVe 1 pa3BUTUE HAYKW O MoSIMMepax.

Tema 3. BaxkHeliLLme CBOWCTBA M CTPOEHME NOJIMMEPHbIX BELLLECTB

BaxHeliLume CBOMCTBA NOMIMMEPHbIX BeLLECTB, 06YCNOB/IEHHbIE 6O/bLUMMIY pa3mepamu ¥
LienHbIM CTPOeHMEM MOJEKYN. MaKpoMonekyna 1 ee XMMMUYeckoe 3BeHo. lNepexof OT MOHOMe-
POB K MOAVMEPHBIM LIeNaM - MPOsiB/ieHMe 3aKOHa Nepexofa KOMYeCTBEHHbIX U3MEHEHUI B Ka-
4eCTBeHHble. [onMMepHOe COCTOSHME KakK 0cobas (hopma CyLLEeCTBOBaHWA BellecTsa. BinsHue
MEXMO/IEKYNAPHBIX CUJT HA CBOMCTBA BbICOKOMOJIEKY/ISIPHBIX COEANHEHWIA.

Tema 4. Knaccuukaums noivmepos

Knaccumkaums Koplaka. FomouenHble 1 retepolenHble nonvmepsl. MNprpoaHble, uc-
KYCCTBEHHbIE M CUHTETUYECKME BbICOKOMOJIEKYNAPHbIE COeAUHEHUS. JIMHelHbIe, pa3BeTBeH-
Hble U ceTyaTble nosMmepbl. KOHMUrypaumMoHHas N30Mepus U KOHMUIypaumus MakpoMosieKybl.
CrepeoperynspHble MaKpomonekysnbl. Cononmmepsl, NX Knaccugukaums.

Tema 5. MoneKynspHble Maccbl NO/IMMEPOB U METOAbLI UX ONpeaeneHns

CTeneHb NoNMMepMU3aLunn, 3aBUCUMOCTb MEXY CTeneHb NoMMEePU3aLnn 1 Monekynap-
HOW Maccoi. oamManMcnepcHOCTb U MOHOAMCMEPCHOCTL MOAMMEPOB. MOHATME O CpeaHevmncno-
BOM, CpefjHEMAacCOBOM MOJIEKY/NAPHON Macce U UX UHTerpasibHas u audpepeHumanbHas KpuBble
pacnpegeneHus. MeTofbl (hpakLMOHMPOBaHUA: MpenapaTuBHOe ((hpakLuMOHHOE OCaXKAEHWE U
nocnefoBaTe/lbHOe PacTBOPeEHME) aHaMTUyeckoe (yNbTpaueHTpUdyrnpoBaHune, Typomanmer-
pUYecKoe TUTPOBaHWE, reflb — NMPOHUKAKOLLAA XPOMOTOrpagus). MoHATUS «MONMAUCNIEPCHOCTb,
«MOMIMMEPrOMO/IOrN», «MONMMEPTOMOIOTNYECKMIA PAd», «CPeAHsas MonspHas macca». CpeaHe-
yncnoBas N cpefHemaccoBas MoNApHble mMacchbl. MeTofbl onpeaeneHns MOMSPHbLIX Macc BbICO-
KOMONEKYNIAPHbIX COeAMHEHWNIA: OCMOMETPUS, 30Y/IMOCKONUA U KPUOCKONNSA, BUCKO3UMETPUS,
METO/, CBETOPACCEAHNSA, XUMMUYECKOe ONpefeneHne KOHLEBbLIX rpynmn. ViHTerpasbHble U gudde-
peHumanbHble KPMBbIE pacnpefeneHns rno mMonspHoiM maccam (YHU- 1 nofMMogabHble). Hop-
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MaslbHoe (Hamboree BepPOSTHOE) pacnpefeneHvie. JKCNepUMeHTabHOe onpeaeneHe Nouamnc-
MEPCHOCTY MOMMMEPOB MyTeM (PPaKLMOHMPOBaHUS. MpenapaTBHbIE U aHAIMTUYECKUE METO/bI
(hpaKLUMOHMPOBaHUS. Ponb yCpeAHEHHbIX XapakKTePUCTVK NPU OMUCAHUM CTPOEHMSI 1 CBOWCTB
MOSIMMEPOB.

Pa3gnen 2. OCHOBHbIe METO/bI CMHTE3a NOSIMMEPOB

Tema 6. NonyvyeHe MOHOMepPOB

OCHOBHbIE 3Tarnbl CMHTE3a MOSMMEPOB — NOyYeHNne MOHOMEPOB M NPEBpaLLEHNE MX B MO-
numMep. Hambonee BaxkHble BUAbI CbipbA A/ CMHTE3a MOHOMEPOB. [onyvyeHne MOHOMEPOB B
MPOMbILLIEHHOCTU. CXeMbl NepepaboTKu NPUPOLHBIX MCTOYHUKOB YT/IEBOAOPOLOB B NOMMMEpI.

Tema 7. OcHOBHble MeToAbl cuHTe3a BMC: nonnmepmusauma nm nonvKoHAeHcalms.
X 0c06eHHOCTU, CpaBHUTENbHAA XapaKTepuUCcTUKa

Monumepusaums. OnpegeneHme, Knaccmpukaums.

A. PagvkanbHas nonumepunsaums. MNpusHaky LenHom peakumn. CpaBHeHMe LEMNHbIX peak-
UM HU3KOMOJEKYNAPHBIX BELLECTB U pafuKanbHON nonmmepusaumm. OCHOBHble CTagumn Npo-
Lecca. ViHMUMmpoBaHve pajuKasibHON NOnMMepU3aUmmn: TepMUYecKoe MHULMMPOBaHKe, (hoTo-
XUMUYECKOe MHULMNPOBaHME, paanaLMOHHO-XUMUYECKOE, XMMUYECKoe (BeLLlecTBeHHOe). Mepe-
filaya Lieny Ha MOHOMep, Ha MoNMMep, Ha PacTBOPUTENb, KaTaIMTUYECKaa nepegada LeHW. Tunbl
MHMLMATOPOB. A (EeKTUBHOCTb UHULMMPOBAHWA. Peakuun pocTa, 06pbiBa U nepefayun Lenw.
[encTane MHrMOGUTOPOB M PerynaTopoB. PeakunoHHas CNocoBHOCTL MOHOMEPOB U PajuKasios.
BnusHve CTpoeHWs U MOHOMepa, NPUPOAbl MHMLUMATOPA, KOHLEHTpauuii pearmpyowmx Be-
LLeCTB, TeMnepaTypbl, AaBNeHns, rnyouHbI NpeBpaLLeHns MOHOMEPa, NpUMeceli Ha NPOTeKaHue
npotiecca.

B. MoHHas nonumepmn3saums. PazHOBUAHOCTU MOHHOWN NonuMepmn3aumn. XapakTepHble 0Co-
6eHHocTW. O6pa3oBaHme NOSIMMEPOB PErYISAPHOro CTPOeHUs. BansHMe NoNsSpHOCTH, COMbBaTU-
PYHOLLEIA CNOCOGHOCTY W AN3NEKTPUYECKON NMPOHMLAEMOCTM pacTBOPUTENS HA NPOTeKaHne nNpo-
Lecca. MpuYmnHbI NPOTEKaHUA MOHHON NOIMMEPU3ALLMUN C BbICOKOW CKOPOCTBIO MPU HU3KUX TeM-
nepatypax. MoHATHE «KMUBYLLMIA NONUMEP».

B. KatnoHHas nonnmepursaums. XapakTepuctvka MOHOMEPOB, CMOCOBHbLIX BCTYNaTb B Ka-
TUOHHYH nonvmMepusaumio. Katannsatopbl: NPOTOHHbIE X anpoTOHHbIe. CoKaTtannsaTopbl. HK-
LMMpPOBaHMe, POCT U OrpaHUYeHne pocTa Leneid Npu KaTMoHHOW nonmmepusaumn. KnHetmka
npouecca.

I". AHVOHHas nonMmepusaums. XapakTepucTmka MOHOMEPOB, CNOCO6HbIX BCTYNaTb B aHW-
OHHYIO NOIMMepPU3aLmMIo. VIHMUMMpOBaHMe, POCT M OrpaHnUYeHne pocTa Lenein npy aHMOHHOM
nonvmMepusaunn. KuHeTnKa npouecca.

Cononumepusauus.

PafvkanbHaa cononvmMepusaumnsa. NeMeHTapHble CTaAuy npouecca. YpaBHEHME cocTasa
cononmmepoB. KoHCTaHTbI cononmmepmsaummn. OCo6eHHOCTU KaTUOHHON U aHWOHHOW COMonu-
Mepu3auun. MeTtogbl ycTaHOB/IEHUS 06pa3oBaHWs COMOIMMEPOB.

MpakTnyeckne cnocobbl NPoOBeLeHNS NoanMepusaunn: B macce (6710Ke), B CYCneH3uu, B amMy/ib-
cun, B pacTBOpe, B ra3006pa3HOM COCTOSHUW, B TBEPLOW (hase, B XXMAKUX KpUCTasnax, B MOHO-
MONEKYNAPHbIX COAX.

Tema 8. NonukKoHaeHcaUnA

Knaccuukaums peakuyuii NONMKOHAEHCALMW: 1O YACAY U MPUPOLE YYaCTBYHOLLMX B peak-
LM MOHOMEPOB, MO (hopMe 06pPa3yHOLLMXCA MaKpoOMOJIeKy/l, No obpatumocTu npotecca. Tep-
MOZMHaMMKa MOSIMKOHAEHCAUMN U NONMKOHAEHCAUMOHHOe paBHOBecue. KMHeTuKa HeobpaTu-
MO MONNKOHAeHCaU M. PakTopbl, ONpefenstoLime cTeneHb NOIMKOHAEHcaLMM Npu 06paTMmom
1 HeobpaTMOM MpPOTeKaHUM peakuun. CBA3b MEXAY CTeneHbl NOMMKOHAEHCAUMK, TNYyOUHON
npoTeKkaHus npouecca U PYHKUMOHaNbHOCTLI0. YpaBHeHVe Kaposepca. BivsaHue ctexvomet-
pUK, NPUCYTCTBUA MOHOYHKLMOHA/IbHBIX MPUMECe, NPOoTEKaHMs NOOGOYHBLIX peakuuid, TeMme-
paTypbl, KOHLIEHTPaLUN peareHToB Ha CKOPOCTL NpoLecca U MOMIAPHYHO Maccy NpoaykKTos. Oco-
GEHHOCTV TPEXMEPHOI NONMKOHAeHCaLUMK. Touka reneobpasoBaHus. MonsipHas macca U Mone-
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Ky/NSipHO-MaccoBOe pacrpefenieHve npu nonkKoHaeHcauun. Ctatuctmyecknin aHanus M. dnopw.
CononunkoHgeHcauus. NMpakTuyeckue cnocobbl NPoBefeHNs NONNKOHAEHCaUUN: B pacniase, B
pacTBope, B TBepAo (hase, Ha rpaHuLe pasaena das.

[pyrvie MeToapbl CMHTe3a NoMMepOB.

a) MonunpucoegnHeHne (CTyneHyaTas, UM MAUrpaLMoHHas NoMMepu3aLms).

MoHomepbl, KaTanuzatopbl. MexaHun3m npouecca. CpaBHeHWe C noanmMepusalmeli n no-
NIMKOH/EeHcaLMel, CX0ACTBa U OTAnunA. MNpespalleHne LUKI0B B IMHENHBbIE NOAUMEPDI. VIOHHas
noiMmepm3aLms LMKIMYecKnX MOHOMepoB. OHreBas nonumMepusauns (bepivn).

6) Ocobble TUMbI MOMMEPU3ALMNOHHBIX PEaKLMA: 3NEKTPOXMMUYECKas NoMmepnsaums,
nosimmepmsaLms no MexaHu3My metaTesnca, NoMMepU3aLnsa ¢ NePeHOCOM NOABVKHbLIX TPy,
[OMEHOBBIA  CUHTE3, umknononumepusaums (batnep), nonvpekombuHaums. [lonuxenatHole
(KneLwHeBMAHbIE) NOMMMEPbI, CBOMCTBA. PeakLms nonmkoopamHaumm. CenekTuBHbIE MOHUTI.

B) MeTofbl crHTe3a 6/10K-CONOMMMEPOB 1 NMPUBMUTLIX COMONMMEPOB: UCMO/b30BaHNE KOH-
LEeBbIX (PYHKLUMOHANbHBIX TPYNM, BBELEHME TPYNM, CMOCOOHbIX K pagvKaibHOMY pacnafy, Ya-
CTUYHAA LecTpyKuusa nonumepos. CocTas NPOAYKTOB cononvmMepusaumun. MNMpuBmBka Makpomo-
NeKyN Ha NOBEPXHOCTb TBEPAbIX TeN. Pusnyeckue CBOMCTBa NPUBUTLIX U 6/10K-COMONMMEPOB.

Pasgen 3. CTpoeHue 1 hn3nKo-MexaHUYeCKIMe CBONCTBA NOSIMMEPHbIX TeS

Tema 9. KoHphopmaumm 1 pasmepbl Makpomosnekys. Crneunguka rnoavmMepHoro co-
CTOAHMA BeLlecTBa

a) MonumvepHble Tena. CTPyKTypoob6pa3oBaHWe B rMonnmepax. AMOPMHbIE MOMUMEpDI.
HagmonekynspHas opraHusaums aMopgHbIX NOMMEPOB. Y CNOBUSA, HEO6X0AMMbIE AN KpUcTan-
nunsaumun. Temnepatypa Kpuctannnsauum n temnepatypa nnasneHuns. CTpykTypa Kpuctanimye-
CKMX MosiMmepoB. Me3oMopgHble NONMMEPbI.

CBolicTBa aMOPMHbIX NOMMEPOB. TPK (PU3NYECKMNX COCTOSHMA. BbICOKO3/1aCTUYECKOE CO-
CTOsiHME. TepMoguHaMMKa UM MONEKYNSPHbIA MeXaHW3M BbICOKO3MaCTUYECKMX AedopMaLiuii.
Temnepatypa cTeknoBaHus. lMepexof B CTeKN006pa3Hoe cocTosHue. OCOGEeHHOCTM nonmMmep-
HbIX CTEKON. YTipyrue fecopmaumm cTekon. BsaskoTekydee coCTosHUe. KpuBble TeYeHUs nonn-
MepOB. 3aBUCUMOCTb TeMMepaTypbl TEKYHECTM 1 BA3KOCTY pacrnsiasa 0T MOSIEKYNIAPHON Macchbl.

CBOICTBA KpUCTANIMYECKMX MOMMEPOB. TEPMOMEXaHNYECKINE KPUBbIE KPUCTaNTNYECKMX
N KPUCTIU3YIOLLMXCA aMOPgHbIX MonvMMepoB. OpUEHTMPOBAHHbIE CTPYKTYPbl MOIMMEPOB.
30TepMbl pacTsHkeHUs. AHU30TPONUS MeXaHUYECKNX CBOMCTB. Cnocobbl opreHTauumn. dopmo-
BaHMe OPMEHTMPOBaHHLIX BO/IOKOH W MJIEHOK U3 pacniaBoB U PacTBOPOB.

6) MoHATMe 0 penakcaumun. PenakcauMOHHbIe SBNEHUA U KMHETUKA CTPYKTYPHbIX Mepe-
CTPOeK B MONNMepHbIX Tenax. MogenvposaHue penakcaunoHHbIX NPOLECCoB B noanmepax. Pe-
NakcaunOoHHbIE ABIEHNA B BbICOKO31aCTUYECKOM COCTOAHUW MONMMEPOB. [puHLMN Temnepa-
TYPHO-BPEMEHHOI Cynepno3nummn. Ynpyrue geopmauum CTeKON N BbIHYXAEHHO-3/1aCTUYeCKas
penakcauyms. MexaHU4Yeckoe CTek/oBaHMe. MexaHW3M BbIHY)XAEHHO-3/1aCTUYeCKUX aedopma-
LM CTeKN006pa3HbIX NOMMEPOB. PenakcauoHHbIe SBMIEHNSA B KPUCT/IIMYECKUX MOIMMEpPaX.

MnacTndmkaums nonumepoB. MNMpaemna 06bEMHbIX 1 MONSAPHbLIX Aoneii. KoMNo3MUMOHHbIE
NonnMepHble MaTepuanbl. APMUPOBaHHbIE MaTepuasibl. HanonHeHHbIe NONUMEpbI.

Tema 10. Mpupoga 1 cBoCTBa pacTBOPOB NO/IMMEPOB

TepmoAMHAMNYECKNIA KPUTEPUIA paCTBOPUMOCTU. KpuUTUyecKne Temnepartypbl pacTBope-
HUA. FABNeHUs paccnavMBaHus. HeorpaHMyeHHoOe M orpaHuyeHHOe HabyxaHue. CTeneHb U CKO-
pocTb HabyxaHus. KoHTpakuus. OCO6eHHOCT TepMOAMHAMUYECKOrO MoBeLeHUs MaKpoMore-
Kyn B pacTBope. [MpuUYnHbI OTKNOHEHUA OT NAea/IbHOCTU. Y paBHEHME COCTOAHUSA MakpOMOneKyn
B pacTBope. OCMOMETPUA Kak METO[ OnpeseneHns cpesHeuncioBbiX MOSPHbLIX Macc. YpaBHe-
Hue BaH-gep-Baanbca. 3aBMCMMOCTb pacTBOPUMOCTM OT MONSPHOW Maccbl. 'mapoavHammye-
CKMe CBOIMCTBA MaKpPOMO/EKYN B pacTBOpax. BA3KOCTb pacTBOPOB NOMMEPOB. YpaBHeHMe lMya-
3eina. OTHoCUTENbHAsA, NPMBEAEHHAA M XapaKTepucTmyeckas BA3KOCTb pacTBopoB BMC. Buc-
KO3NMETPUA KaK METOZ OnpeaesieHns MONAPHbIX Macc Nonnmepos. Anddysns MakpoMosnekysn B
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pactBopax. CeanmeHTauma mMakpomosnekyn. OnpeaeneHne MONSAPHbIX Macc MeTodaMu LIeHTpU-
(hyrupoBsaHus.

B. Mepexof 0T pa3baBneHHbIX PacTBOPOB MaKPOMOJEKY/ K KOHLEHTPMPOBaHHbIM. ACCO-
uMaumsa 1 CTpykTypoobpasoBaHue. YXMAKOKPUCTIIMYECKOE COCTOSHUE YKECTKOLEMHbIX MOn-
MepoB. CTPYKTypa KOHLEHTPUPOBaHHbLIX pacTBOPOB W reseil. OCO6EHHOCTU TeYEHUS KOHLEH-
TPUPOBaHHbIX PacTBOPOB. MexaHN4ecKune CBOMCTBA renieil. XeMOMeXaHUYeCcKne CBOMCTBA refei
MOSIN3ANEKTPONNUTOB. TepMoobpaTumMble U TepMOHeobpaTUMble CTyAHWU. CuHepesnc. Pa3HOBMA-
HOCTW KONNOUAHBIX AMCMEpCUiA N UX rTMapoAnHaMmnYeckme cBocTBa. MpeBpaLleHne aucnepcuia
B MOHO/IUTbI.

B. VloHM3npyroLmecs MakpoMoseKy bl (MOAN3NeKTponuTel). Knaccupukaums. XvMuye-
CKMe N (PM3NKO-XMMUYECKNE 0COBEHHOCTU NOBEAEHUS MX MOMeKy . KonnyecTBeHHble XapakTe-
PUCTUKW CUNbI MOAUKUCAOT W NOSMOCHOBaHUIA. DNeKTpocTaTuyecKas aHeprus. PacnpegeneHuve
MOHHOW atmocdepsl. Cneyunguyeckoe ceasbiBaHe NPOTUBOMOHOB. AM(OTEPHbIE NMOMUINEKTPO-
NnTbI. M1303neKTpryeckas U M30MOHHasA TOUKW. 3aBUCMMOCTb CBOMCTB PacTBOPOB MonamMgonu-
TOB OT pH cpeabl. loHOO6MeHHbIe cMonbl. ObpazoBaHue NOMMMeEP-NOIMMEPHBLIX KOMMIEKCOB U
UX PO/b B CTAOMUNMU3aLUN BUONOTNYECKUX CTYKTYP.

Tema 11. Xvmunyeckune npespaLLeHns nosimmMmepoB

OC06EHHOCTN XMMMUYECKUX NPeBpaLLeHniA NOMMEPOB. BansiHME NOKaNbHOrO OKPYXXEHWS,
KOH(Urypaummn, KoHopmauum MakpoMOSeKyNl U HaAMONEKYNSPHOW CTPYKTYpbl MOANMEPE,;
KOH(OPMaLMOHHbIE U 3MeKTpoCTaTUYecKne 3dekTbl. Vcnonb3oBaHne XMMUYECKUX peakLiunii
MaKpOMOJIEKY/T ANA XMMUYECKOr0 N CTPYKTYPHO-XMMUYECKOro MOAM(IMUMPOBAHUA MOMMep-
HbIX MaTepUanoB 1 U3LeNui.

A. Xrmnyeckue peakuuu, He NPUBOAALLNE K U3MEHEHUIO CTEMEeHN NonMMepusaunm mMak-
pomoneKyn. [lonvMepaHanorMyHble MpeBpawleHns N BHYTPUMONEKYNAPHbIE MpeBpaLleHns.
OC06EHHOCTN peakLMOHHOM CNOCOBHOCTU (YHKUMOHA/IbHBIX FPYNn MakpoMosieKyn. AHXUMep-
Hoe cofelicTBume. MprMepbl NCMONb30BaHUA NOMMEPAHaIOMMYHBIX NPEBPALLEHWNA 1 BHYTPUMO-
NEKYNAPHbIX peakuunii AN NoayyYeHns HOBbIX NOMMEPOB. MakpoMONEKYApHbIE KaTain3aTopbl
XUMUYECKUX peakumidi. OCHOBHbIE MPUHLMMbI AeACTBUS (DEPMEHTOB.

b. Xumunueckne peakumum, npuBoaaLLne K USMEHEHUIO CTEMNeHN NoMMepu3aLnmn Makpomo-
neKy”n.

a) Peakunn, npnBoaALLMe K YBENIMYEHUIO CTeNeHn nonnmepusaumm. ClumsaHve noavmep-
HbIX Lierei 3a cyeT (YHKLUMOHAbHBLIX TPYNMN UAN ABOMHbIX CBA3e MakpoMOneKyn. Mcnonb3o-
BaHMe CLUMBAIOLLMX areHToB. BynkaHu3auma kayyykoB. OTBepXAeHWe 3MOKCUAHLIX CMON.
OKucnnTenbHoe cLuMBaHne NonMaMuzoB.

0) Peakuuu, ngylive ¢ yMeHbLUEHEM CTENEeHW NonnMepusauun. PaclenneHme noammep-
HbIX Lenein nog BAMAHUEM XMMUYECKMX U (PU3NYECKMX BO3LeACTBUI. decTpyKums. CTeneHb ae-
CTPYKLMKU. MexaHn3M LENHON 1 ciyyariHoW AecTpykuuu. LenonvmMepusaums. TepMOOKMCN-
TeNbHas, POTOXUMUYECKAsS N MEXaAHOXMMUYECKas AeCTPYKUNSA; LeCTPYKLMA NOfL LeMCTBMEM pa-
AMOaKTUBHOI0 06/1y4eHUs.

[erpafaunsa nofMmMepoB B YC/IOBUSAX 3KCMyatauuu U nepepaboTku. CTapeHue nonvime-
poB. MexaHu3M paspyLueHnsi NoMmMepoB. JonroBeqyHoCcTb. MpuHUMNGI cTabunmsauum nonmme-
POB B LIeNAX MX 3aWuTbl OT CTapeHns. MpoTUBOCTapUTENN N aHTUOKCUAAHTbI. CUHEPr13M B feit-
CTBUN aHTUOKCWUAAHTOB (PEHONIbHOrO M aMMWHOTO TUMOB WM aHTUOKCWUAAHTOB MPEBEHTUBHOIO
AeiCcTBuS.

Tema 12. KpaTKune xapakKTepucTtuku 1 06/1acT NPUMEHEHUST BaXKHEMLIMX NpeacTa-
BUTE/EN NPUPOLHBIX U CUHTETUYECKMX MOIMMEPOB

KapboromovenHble nosMmepbl: MOMMEPbI U CONOMMEPbI MOHOOME(UHOB U UX MPOU3-
BOZHbIX. KpaTKne XapakTepucTUKM U 061acT NPUMEHEHNA BaXKHEWLIMX NpeLCcTaBuTeneil: no-
NNITUNEH, NONNNPONWIEH WU UX COMOANMEPLI, NONUCTUPOS, MONNBUHUNXIOPUL, NONUMEPLI aK-
pWIOBOr0 U MEeTaKpuioBoro psagos. Mosmmepbl U CONOAMMEPbI ANONEPUHOB (LUEHOB) M UX
NMPOM3BOAHbIX. KpaTKue XapakTepuCTUKM U 06/1aCTU NPUMEHEHNS BXKHEWLLUMX MPeacTaBuUTeNei:
nofmbyTafneH 1 cononnmvepsl byTaaneHa, noMU3oNpPeH, noamxnoponpeH. Kapboumkinyeckme
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nonvumMepsl (heHonoopmanbaerniHole CMOSbl, NONNGEHUEHBI). MonMMepbl aueTuieHa u ero
MPON3BOAHbIX.

KapboretepouenHble nofmmepsl. Monmmepsl, cofepalyme asoT B OCHOBHOM Lenu: anu-
(haTMyeckne ¥ apomaTuyeckue nonvamuipbl, nomaMuHbl, nonunenTugbl. benku. OCHOBHble
ouonorunyeckme yHKUuMKM 6enkoBs. MNonmmepsl, cogepxkalume goctop B 0OCHOBHOM Lenun: PHK 1
AHK, nx 6ruonornyeckme yHkumn. Nonmmepsl, cogepykallime B OCHOBHOM Lienun cepy: NpocTble
MOMIUTNO3(UPBI, NOANCYNbMUALI, MONUCYNbHOHbI.

HeopraHuyeckne n opraHoHeopraHU4Yeckune MoavMepbl: 3/1eMEHTIOMOLENHbIE NOMUMEpPDI
(nonvmMepHas cepa W CeneH); 3MeMEeHTreTepoLenHble MOMMEpPbI: MOMUCUIOKCaHbI, MOoMna-
NOMOKCaHbl, nonugochatsl. OpraHoHeopraHMYecKune NoANUMepbI (MoANOpraHocuIoKcaHbl) Ho-
Bble Hanpas/fieHNs CUHTe3a NoMMEPOB. TePMOCTONKME NoMmepsl. Kputepum TepMOCTONKOCTU.
O6nacTv npuMeHeHNs. PU3NONOrMYECKN aKTUBHbIE NOIMMEPDI.
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AHHOTaUMA K paboyei nporpamme AUCLMNINHDI
«b1.B.OB 7.2 XMUns 1 TEXHONOMNA reTepoLMKANYECKNX COEANHEHNIA»

O6beM AMCLUNMHBI COCTaBNAET 3 3a4eTHble eAVHULbI, BK/OYaA TPYA0EMKOCTb NpoMe-
XKYTOYHOW aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CogepxkaHue gucunnanHbl

Pasgen 1. O6Lwan xapaKTepuUCcTUKa reTepoLMKINYeCKNX CoeAUHEHWI

Tema 1. BeegeHune. Knaccupmkauyms. OCHOBbI HOMEHKNIATYPbI FeTepOoLUKINYECKNX
COEAVIHEHWIA.

BBegeHue. Kpatkas ncrtopus XxvuMmum retepounknios. lNpenmyLLecTBeHHOe 3HaYeHne a3oTa,
KMCnopoga v cepbl Kak retepoatoMos. Knaccugukaums retepoumKiIos: Mo pasmepy LMKIOB, Mo
retepoaToMy, MX YMCNy N B3aMMHOMY PacronioXeHuto B LMKNe. OCHOBbI HOMEHKNATYypbl reTe-
POLMK/INYECKMX COELUHEHWIA: TPUBUAIbHbIE Ha3BaHWS; cucTema aH4a-BuamaHa n HOMeHKNa-
Typa IUPAC; 3amecTuTeibHast HOMeHKnaTypa. HomeHknaTypa aHHeNMpPOBaHHbIX LWK/IO0B.

Tema 2. CTpoeHME U CMeKTPasibHbIE XapaKTEPUCTUKN apoMaTUYECKUX FeTepoLnK-
JINYECKUX COEANHEHWA.

PeaKLMOHHas Crnoco6HOCTb reTepoapoMaTyeCcKMX COeAMHEHUIA: ABa OCHOBHBIX M0AX04a K
ee npefckasaHuio. VIHLeKCbl peakUMOHHOW CnoCOBHOCTU: 3apsfoBbld U OpOUTaNIbHBINA. HTEp-
MeuaT Kak Mnoaxofswias MofeNb MepexoAHOro COCTOAHUA peakuMu: CpaBHUTENbHaA OLeHKa
YCTOMYMBOCTU. KpUTEpumn apomMaTnUyHOCTU reTepouuKioB. APOMaTUYHOCTb APYrUX reTepouuk-
NOB, NOAUNHAOLNXCA NpaBuny XIOKKENS; aHTUapoMaTuyeckne CUCTEMbI. TayTomepus retepo-
apoMaTUYeCKnX coefiHeHWn. Me30-1oHHbIe coeanHeHNs. HekoTopble CrnekTpasibHble CBOMCTBA
reTepoapoMaTMyecKnX CoeanHeHNR. Y ®-cneKTpoCcKoNus 1 CneKTpoCcKonus B BUAMMOW 06/1acTu
(3nekTpoHHas crnekTpockonus). CNeKTPOCKONMA A4epHOr0 MarHUTHOrO pe30HaHca.

Tema 3. PeakumoHHaA CNoCO6HOCTb apOMaTUUECKUX FeTepouMKINYECKUX COefUHe-
HWIA.

Peakuun 3neKTPOUIbHOrO NPUCOEAMHEHNS K aTOMY a30Ta. Peakuum 3neKTpoguibHOro
3aMelLeHns npy atome yrnepoga. MexaHU3M apomMaTuyecKoro 371eKTPoUIbHOIO 3aMeLLeHus.
LLlecTMuneHHble reTepoLuKInyeckne coeguHeHuns. MNAaTnuneHHble reTepoLnKINYecKmne coean-
HeHuA. Peakunn HYKIeo(UIbHOIO 3aMeLLeHns npu atome yrnepofa. MexaHu3m peakuuu apo-
MaTUYeCKOro HyK/IeO(hU/IbHOrO 3ameLleHmns. LLiecTuuneHHble reTepouuKInyeckne CoeavHeHNS.
Brkapno3Hoe HyK/ieopuibHOe 3amelleHne. Peakuny pagnKasbHOro 3aMeLLeHns npu atome yr-
nepofa. Peakumn retepoLMKINYeCKUX COeAUHEHNI C HYKNeO(UIbHBIMK pajuKanaMmu. Peakuus
MuHucUM. Peakunn ¢ 3N1eKTPOUIbHBIMA paavkaiaMu. [enpoToHMpoBaHWe atoMa asota. Me-
TaNI00PraHNYecK1enpon3BoaHble. JIMTUIROpraHnyeckne npousBofHble. MarHuinopraHmyeckmne
NMPOM3BOAHble. BOp-, KPEMHWUIA- U 0N10BOOPraHNYeckne peareHTbl. LIMHKOpraHnyeckue npowus-
BOZ4Hble. MeTannnpoBaHMe GOKOBOW LENW LUECTUY/EHHBIX FeTEePOLMKINYECKNX COeAMHEHWIA
(«naTepasibHOE MeTaNIMpoBaHWe»). MeTanmpoBaHme 60KOBOI Lienu NATUYIEHHBIX FeTepoLMK-
NINYECKNX COEAMHEHMNIA. Peakumu, KaTannsvpyemble nannagmem. OCHOBHbIE NPOLECChHI C yYacTu-
em nannaguiiopraHNYecKnx CoefuHeHnA. Peakumm, Katanmsnmpyemble naniagueM, B XUMnUmM re-
TEPOLMKINYECKUX COefMHEHNIA. OKMUCNEHNE N BOCCTAHOB/IEHME METEPOLMKIINYECKUX COeaMHe-
HWIA. BMONOrnyeckme NPoLEcCchbl B XUMUMN FeTEPOLUKINYECKUX COEANHEHNIA.

Tema 4. CUHTE3 apoOMaTUYECKNX FreTEPOLIMKIINYECKUX COEANHEHNIA.

Tunbl peakumii, 06bIYHO UCNONb3YyeMble A1 CUHTE3a FeTePOLMUKINYECKUX COELUHEHWIA.
TyNnYHbIE KOMOVHALMMW peareHToB. DMEKTPOLMKINYECKME NMPOLECCHI B CUHTE3E MeTepoLMKIIN-
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YECKMX COeMHEHWIA. HUTPeHbI B CUHTE3e TeTepOLIMKINYECKUX COeAUHEHWNIA. OpTO-XNHOANME-
TaHbl B CUHTE3€e reTepOLMK/INYECKNX COEANHEHWIA.

Pasgen 2. MATUYNEHHbIE reTepoLMKINYeCKMEe COeMHEHNS

Tema 5. MATNYNEHHbIE TETEPOLIMKIINYECKUE COEANHEHWNSA C OHUM reTepoaToMOM.

®ypaH 1 ero npoussBogHble. CTpoeHUe Mosiekynbl. Cnocobbl nonyyeHus. Pusmyeckue
CBOICTBA N CNeKTpa/ibHble XapaKTePUCTUKN. XMMUYECKNe CBOWCTBA: peakuun ¢ 3NeKTPOusib-
HbIMW, HYKNEO(UIbHbIMA N PaguKa/ibHbIMU peareHTaMu, peakumy ¢ KkapbeHamu, HUTpPeHamu,
OKWUCNUTENISIMWA 1 BOCCTAHOBUTENAMU, B3aMMOAENCTBME C AneHohmunamn, aunaopooHocTs. Bax-
Heilwmne Npon3BoAHble hypaHa: Pypdypon (MonyyYeHne N XMMUYECKne CBOCTBA), ypdypuno-
BblA CNMPT, NMUPOCN3eBast KWUCNoTa, TeTparngpodypaH. beH3aHHeIMpoBaHHbIE NPOW3BOAHbLIE
(hypaHa (6eH30(hypaH, AMbeH30(ypaH): CTPOEHUe MOJEKY/, MOJyYeHNe, OCHOBHbIE HarpaBs/ie-
HUS PeakLMOHHON CNOCOBHOCTM, CPpaBHEHNE XMMUYECKOW aKTUBHOCTU C HEaHHE/IMPOBaHHOM CU-
CTEMOWA.

Muppon n ero npoussogHble. CTpoeHne Monekysbl. Cnocobbl nonyyeHns. Pusmyeckune
CBOICTBA U CNeKTpa/ibHble XapaKTePUCTUKN. XMMUYECKNe CBOMCTBA: peakuun ¢ 3NeKTPOUSIb-
HbIMUW, HYK/1IEO(W/IbHBIMU U PaAVKa/IbHbIMU peareHTaMu, peakummn ¢ KapbeHamm, OKUCIMTeNsaMu
1 BOCCTaHOBUTENIAMU, B3aMMOAENCTBME C AneHohmunamn, aumaothobHOCTb. ANKUANNPPONbl, N-
MeTa/l/IMPOBaHHbIE U ApYyrue Npou3BOLHble. beH3aHHeIMpoBaHHbIe NPOV3BOAHbIE NMMPpPona (MH-
[0N, Kap6a3on): CTPOEHME MOMEKY/, NOMYYEeHNEe, OCHOBHbIE HarpaB/ieHUs PeakLMOHHOM cno-
COGHOCTM, CpaBHEHWE XMMWYECKOW aKTUBHOCTWU C HeaHHEe/IMPOBaHHOM CUCTEMOW. MpupoaHble
COeAMHEHNS NUPPOLHOrO Tna (NOPQUH 1 NOPMUPUHDLI): TeM U TEMUH KaK COCTaBHble 4acTu
XpomonpoTenga reMornobmHa, xnopoguan, eutaMmH B12. dTanoumaHNHOBbIE KpacuTenu, mUx
CTPOEHWME N NPaKTUYECKOE UCMO/b30BaHME.

TvoeH v ero nponssofHble. CTpoeHne mosnekynbl. Cnocobbl nonyyeHus. dusnyeckme
CBOICTBA U CNeKTpa/ibHble XapaKTePUCTUKN. XMMUYECKNe CBOMCTBA: peakuun ¢ 3NeKTPOUSIb-
HbIMW, HYK/1IEO(W/IbHBIMU U PaAVKaIbHbIMU peareHTaMu, peakummn ¢ KapbeHamum, OKUCIMTENSIMU
1 BOCCTAHOBUTENAMM, B3aMMOAENCTBME C aneHodmnamun. MIHAoheHHOBas peakLms Ha TUOQEH.
["anoreH- n MeTafiNOTUOMEHbI. TeTparngpoTnogeH (TnogaH), 6uoTuH (BuTammnH H). beH3aHHe-
NNPOBaHHbIE NPOU3BOAHbIE TUOGEHA (TUOHA(TEH, AMOEH30TUOMEH): CTPOEHNE MOMEKYN, MONY-
YeHne, OCHOBHbIE HamnpaBNeHUs PeakLMOHHOK CNOCOBHOCTU, CPaBHEHWE XMMUYECKON aKTUBHO-
CTW C HeaHHe/IMPOBaHHOM CUCTEMON; CpaBHEHWe TMOHA(TEHA C AUMETUACYIb(OKCULOM. Tro-
WHAOKCUN Y TUIONHANTO.

Tema 6. MATUYNEHHbIE FeTEPOLIMKIIMYECKUE COEANHEHMS C ABYMS reTepoaToMaMu.

1,2-A30nbl (NMpa3os, 130Tnasos, n3okcason). CTpoeHne monekyn. OCHOBHble Crocoobl
NoslydyeHMst  reTepoumknoB. CpaBHUTeNbHas XapaKTepucTuKa (U3NMYECKMX U (DU3MKO-
XUMWYECKNX KOHCTAHT 1,2-a30/10B, CNeKTpa/ibHble AaHHbIE.

Xunmunyeckne cBOMCTBa 1,2-a30/10B. JNEKTPOPUIbHASA ataka Mo NUPUAMHOBOMY aToMy
a30Ta: peakuMmn ¢ NPOTOHHBLIMU KUCNOTaMU, afIKUAUPYOWMMK (MolyYeHre YeTBEPTUYHbIX 1,2-
a30/IMEBbIX COMEN) W aunINPYOLLMMKN peareHTamn. DNeKTPOguIbHaA ataka Mo yriaepogHbIM
aTtomMam reTepokosbua (BAUsHWE MPUPOLbl FeTepoaToMOB M 3aMeCcTUTeNell Ha Hanpas/eHve U
3PPEKTUBHOCTb MPOTEKAHMS XUMUYECKUX peakumid): HUTPOBaHWeE, CyNb(npoBaHue, raloreHu-
poBaHue. HykneounbHas ataka no yriepogHbIM aTtomMaM reTepokosibla v nupposibHOMYy N-
atomy (B nNupasone): packpbiTUe reTepouuK/IMYecKO cucTembl, obpasoBaHue N-
MEeTa/I/IMPOBaHHbIX MPOM3BOAHbLIX. Peakuuu ¢ aneHopunamMm, OKUCIUTENAMU U BOCCTAHOBUTE-
namu. B3avmogencTems ¢ y4acTmem 60KOBbIX 3aMeCTUTESEN.

BeH3aHHeNnnpoBaHHble NMPOU3BOAHble 1,2-a30/10B (MHAOKCA3eH, aHTpaHwus, 6eH30nmpasorn,
6eH3130TMazonN).

1,3-A305bl (MMKMAA30N, Thason, okcasosn). CTpoeHne monekyn. OCHOBHble CNOCO6bI Nony-
YyeHWA reTepoumknoB. CpaBHWUTE/IbHAs XapaKTePUCTUKA (DU3NYECKUX N (PU3NKO-XUMNYECKUX
KOHCTaHT 1,3-a30/10B, CMEKTPa/ibHble JaHHbIE.
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Xumnueckune ceoictea 1,3-a30M10B. INeKTpodnibHasA aTaka Mo MUPUANHOBOMY aToMmy
a30Ta: peakuuy C MPOTOHHBIMK KWUCN0TaMW, UOHAMW META/I/IOB, alKWU/I- U auunrasoreHuaamm.
AnekTpounbHasA ataka no yriepoAHbIM atoMam reTepokosbLa (BNMSHWE NPUPOAb! retepoaro-
MOB W 3aMecTUTefIel Ha HanpaBneHne U 3PEeKTUBHOCTL NPOTEKAHWUA XMMUYECKUX peakuuii):
HUTPOBaHWe, CyNb(MpPoBaHWe, raloreHnpoBaHne, a3ocoyeTaHre, auuIMpoBaHne, HUTPO3MPOBa-
HVe. HykneoguibHasa ataka no yriepogHsIM aToMam retepokosbLa v nupposibHomy N-atomy (B
MMUNAA30/1e): HYKNeO(hnIbHOE 3aMeLLeHNe Y PacKPbITUE TeTePOLMKINYECKOA CUCTEMbI. Peakumm
CO CBOOGOAHBLIMM paguKanamu, LMeHopunamu, OKUCIUTENAMM U BOCCTaHOBUTENsMU. B3aumo-
[eNCTBNA C yyacTmeM OOKOBbIX 3amecTuTenieil. OCOBEHHOCTM XMMMYECKOro nosefeHus 1,3-
a30/10HOB U aMWHOMPOU3BOAHbLIX 1,3-a30/10B. BeH3aHHeMpoBaHHbIe NMPOW3BOAHbIE 1,3-a30/10B
(6eH30Kca30/, 6eH30THa30/1, beH3UMKAA301).

CpaBHuUTE/bHAsA XapakTepucTuka 1,2- 1 1,3-a3010B B peakumnsax ¢ 31eKTPOUIbHBIMA 1
HYK/1e0(hM/IbHBbIMW peareHTamMu.

Pa3gen 3. LLIeCTUYNEHHbIe reTepoLMK/INYECKME COeUHEHUSA

Tema 7. LLleCcTUYNEHHbIE reTepoLNKINYeCKNe CoOeMHEHUSA C O4HUM reTepoaToOMOM.

MUPUAMH 1 ero HeaHHeIMPOBaHHbIe NMPOU3BOAHbIe. CTpoeHWe NpUAUHA. MUPUANHOBBI
aToM a30oTa W ero posb B apoMaTUYeckomn cucteme Monekynbl. ObLme CBefeHNUs O NUPUAKHE,
ero (YM3MKO-XMMUYECKINE KOHCTaHTbl. CpaBHeHUe ¢ 6eH30/10M, HUTPOGEH30/10M U NMPPOJIOM.

HaxoxxaeHne nupuauHa v ero npousBoLHbIX B npupoge. Cnocobbl NoyyeHns nupuanHa
M ero HeaHHeNMPOBAHHbLIX MPOM3BOAHbLIX B MPOMbILIIEHHOCTN U B NabopaToOpPHON MNpaKTUKe.
dopmanbHas T- 3KBUBIEHTHOCTb M (haKTUYECKOe NOBeAeHNe MUPUAMHA B XMMUYECKNX peaKLn-
AX (TM-AeMUUTHOCTL) C TOUKM 3PEHUS TUNOTE3bl T-U36bITOYHOCTU U T-AePULMTHOCTM reTepo-
LMK/IMYECKNX COAMHEHUIA. XMMNYECKMe CBOMCTBA MUPUAMHA U €r0 HeaHHeIMPOBAaHHbLIX NPOMU3-
BOAHbIX. Peakuuy ¢ aneKTpounbHbIMU peareHTaMu: peakuumn no C-atomam Konbua (HUTpoBa-
HVe, Cynb(rpoBaHVe, rasioreHMpoBaHne, MepKYpUpoBaHUe, HUTPO3MPOBaHWE, a30COoYeTaHue,
B3aMMofeiicTBue ¢ anbgerngamm) n N-atomy (NPOTOHMPOBaHUE CUJIbHBIMW MUHEPa/bHbIMM
K1cnoTamu, KOMMIEKCO06pa3oBaHue C MOHaMK TSHKeNblX MeTa/l/l0B, B3aMMOLEACTBME C afl-
KuirasioreHugamu, rasoreHaHrmgpugaMu, rasioreHaMmu, ydvactve B peakumsax tuna Mwuxaang,
B3aMMOgfeNncTBMe ¢ Kucnotamu Jibtonca). Peakumm ¢ HyKNeopnnbHbLIMU peareHTamMmn: peakuum no
C-atomam Kosnbua (rmapoKcunnpoBaHmne, aikoKCUIMPOBaHWe, aMUHUPOBaHe No Ynunbabuny,
B3aMMOLENCTBME C METa/I0OPraHNYeCKUMU peareHTamu, akTUBMPOBaHHLIMU METUbHLIMU 1
METUIEHOBLIMWN COEAUHEHUAMMW, aHIMAPOOCHOBAHUSAMU U CONAMU CUHWU/IbHOW KWUCNOTbI). Peak-
UMM co CBOBOLHOPaAMKa/IbHBIMW peareHTaMu: peakLy BOCCTaHOBNEHUS U OKUCNEHUs, (OTO-
XUMUYECKMne npespaLleHns. Peakuum npounsBogHbIX nupuavHa (MMKOMMHOB, APYrUX afiKUAnu-
PUAMOB, TMAPOKCU-, aMUHO- U Fa/IOreHNMPUANHOB) B 60KOBOW Lienu.

[Mpon3BoHble NUpUAMHA. YeTBepTUYHbIE MUPUAMHUEBLIE COMN; UX CTPOEHWE, MOoJyYeHue
N KpaTKas XMMUYECKas XapakTepucTunka.

N-Okcug nupugmnHa. CTpoeHne Monekysbl. Cnocobbl noyyeHns. XMMUYecKmne CBOMCTBA:
HWTPOBaHWe, CyNb(hUPOBaHMe, ranoreHnpoBaHne, O-MeTUINPOBaHME, B3aMMOLECTBIE C peak-
TMBamu ["pUHbAPA, BOCCTaHOB/IEHME.

MunepuanH. CTpoeHne MONeKynbl, NONyYeHWe N KpaTKasd XMMUYECKas XapaKTepuCTUKa.
BeHsaHHeNMpoBaHHbIe NPON3BOAHbIE NMUPUAMHA (XUHOMINH, N30XUHONNH, aKPUANH).

Tema 8. LLiecTUEHHbIE reTepoLMKINYECKNE COeMHEHUSA C ABYMSA reTepoaToMamMu.

1,2-OnasvHbl (NpugasvHbl). CTpoeHre Moneky/bl nupugasnHa. Crnocobbl nonyveHus
nMpuaasuHa v ero NpomsBoAHbIX. Pusnyeckme CBOMCTBA. XMMUYECKUE CBOWCTBA: peakuun C
HYK/1e0(hM/IbHbIMW peareHTaMn (pacTBOpaMu LLE0Yen, pacTBOpammn ankorofToB Le/TOYHbIX
MEeTa/1/10B, peakTvBamu 'puHbAPa, OYTUNNNTMEM), Peakuun C 3NIEKTPOMUIIbHBIMA peareHTamm
(anKnnMpoBaHve, KOHAeHcauun ¢ y4acTmem MeTU/IbHOTO 3aMecTuTeNs), CBO60AHOPaANKaIbHOE
(hbeHUIMpOBaHWe, peakLuy BOCCTAHOB/IEHUS Y OKUCTIEHNS.

BeHsaHHennpoBaHHbIe NPON3BOAHbIE 1,2-ANa31HOB (LMHHONWH, hTanasuH).
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1,3-AnasvHbl (NUpuMUanHbl). CTpoeHe MONeKybl MUPUMUAMHA: TeOMETPUS N MOMEKY-
napHas guarpaMma. Cnocobbl NoyyYeHUs NUPUMUAMHA U ero NPOU3BOLHbLIX. PU3NYecKne CBOM-
cTBa. XVIMMYEeCKMe CBOWCTBA: peakLun C HyKNeopuibHbIMY peareHTaMmn (aMuaoM Kains B XXna-
KOM amMMuake, peaktmBamu [puvHbApa, PEeHUNNUTUEM, TMAPASUHIUAPATOM, 3aMeLLeHre f1erko
yXo4ALWen rpynnbl MeTaHOIOM, Peakuumn Yepes reTapuHoOBbIA MHTePMeAMaT), peakuun ¢ anek-
TPOPUNbHBIMK peareHTamMmn (ankuamposaHue N-atoma, 6poMUpPOBaHME, KOHLEHCALUWW C y4acTu-
eM MeTU/IbHOrO 3aMecTuTens), CBO60AHOPaAMKa/IbHOE (PEHNIMPOBaHME U apuMpoBaHne, OKKC-
nexve go N-okcuga.

BeHsaHHeNMpoBaHHbIe NPON3BOAHbIE 1,3-ANa31HOB (XMHA30/MHBbI).

Tema 9. LLlecTUUNIEHHbIE TETEPOLUKIINYECKNE COEANHEHNA C TPEMSA U YETbIPbMS re-
TepoaToMaMu.

TpunasunHebl. 1,3,5-TpuasvH (cuMmM-TprasmH). CTpoeHne monekysbl 1,3,5-TpunasnHa. Cnoco-
Obl nonyyeHns 1,3,5-TprasmMHa 1 ero NPov3BOAHbIX. KpaTkas XapakTepuctmka (hruanmyeckux u
XUMWUYECKNX CBOWCTB.

TeTpasuHbl. 1,2,4,5-TeTpasnHbl (CUMM-TeTPasuHbl). CTpoeHne mMonekynol 1,2,4,5- TeTpa-
3nHa. Crnocobbl nonyyveHuns 1,2,4,5-TeTpasnmHa MU ero npou3BoAHbIX. KpaTkas XxapakTepuctuka
(hM3NYECKNX Y XUMUYECKMX CBOWCTB.
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AHHOTaUMA K paboyei nporpamme AUCLMNINHDI
«b1.B.[B 8.1 VicTopus pasBUTUSA XMMUYECKO TEXHOMOT UM

O6beM AMCLUNNMHBI COCTaBNSET 3 3a4eTHble eAVHULbI, BK/OYaA TPYA0EMKOCTb NpoMe-
XKYTOYHOW aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CogepxkaHue gucunnanHbl

Tema 1. XnMmnyeckume 3HaHUA B JPEBHOCTU N CpefHNE BeKa

3apoXKaeHne 1 pasBUTNe XMMUYECKOr0 UCKYCCTBA. XMMUYeCKue 3HaHuA B [peBHem Erun-
Te. XvMuyeckue 3HaHusi B [ipeBHein Mpeyunn. Hatypdumnocogsl OpeBHero mupa. Mepsble npea-
CTaB/IeHMA O NPUPOLE BELLECTB M Hayanax UX CoCTaBnaloWmX. aeanmctnyeckmne u aToMncTu-
yeckue Hatyppuiocockme yueHUs. ANXMMUYECKUIA MEPUOL B UCTOPUM XUMUK. pedeckas an-
Xumus. Apabekas anxumusa. Anxumma B 3anagHor Espore. MaTpoxumms n TeEXHUYeCKas Xumns
B XVI Beke. Pa3Butne MeTa/Inyprum n XMMM4eCcKmnx npounsBoACTB.

Tema 2. XuMna Kak camMoCcTosATe/ibHasd 06/1acTb Hay4YHOr 0 3HaHUS
O6ulaa xapakTepucTmka coctosiHna Hayku B XVII B. Pab6oTbl PobepTa boiins n ero kHura
«XUMUK — CKENTUK».

Tema 3. Y4yeHue 0 (PI0rncToHe

3yuyeHre NPpUYMH M3MEHEHMSI MacChl BeLecTBa npu nx obxure. OnbiTbl M.B. JToMOHOCO-
Ba. BO3HWKHOBEHME yYeHUs 0 (bIorMcToHe. YyeHune LUTang. OTHOLWEHWE YYeHbIX K (IOTMCTOH-
HOW Teopuun.

Tema 4. Pa3BUTUe aHaSIMTUYECKON U MHEBMATUYECKON XUMNU
AHanuTtuyeckas xmmus. NMHeematryeckasn (razosas) xumms. OTKpbITUE YIIEKMCIONO rasa.
OTKpbITHE Bofoposa. OTKpbITUE Kucnopoga. OTKpbITHE a3oTa.

Tema 5. KncnopogHas Teopus

WNccnegosanus A. JlaByasbe. Co3aaHMe KUCNOPOAHOM Teopuun. M3ydeHme cocTaBa BOApbI.
YTBepXAeHVEe KUCNOPOAHON Teopun. OTKPbITUE CTEXMOMETPUYECKMX 3aKOHOB. VccnenoBaHus
PuxTepa. 3aKOoH NOCTOAHCTBA COCTaBa.

Tema 6. Co3faHune N yTBePXKAEHNE aTOMHO-MONIEKYNAPHOI0 yYeHNUs

ATomucTUYeckas Teopus OanbtoHa. KopnyckynsipHas Teopus boiins- Jlemepu. AToMu-
cTMKa HbloToHa. ATOMHO-KOPNYCKynspHoe y4yeHue JlomoHocoBa. Co3faHune aTOMUCTUYECKOM
Teopumn. 3aKOH KPaTHbIX OTHOLLEHWIA. DNEeKTPOXMMMYecKas Teopus. Cuctema XMMUYECKUX 3Ha-
KOB. XMMUYecKass HOMeHKNaTypa.

Tema 7. MonekynsapHasa Teopus

3aKOH 06bEMHbIX OTHOLUEeHWI. Co3faHne MONMEKYNApHOM Teopun ABoOragpo. PassuTue
aHa/IMTUYECKON M HEOpraHMYecKor XMMUK B nepsoit nonosuHe XIX Beka. OTKPbITUE HOBbIX
XUMUYECKUX 3/1EMEHTOB. CnCTEMATM3aLMNA XUMUYECKNX 3/1EMEHTOB.

Tema 8. BO3HMKHOBEHWE M pa3BUTME TEOPETUYECKUX MPEeACTaBieHU A B OpraHuye-
CKOWV XMUmn
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Teopus CNOXHbIX paguKanos. OTKPbITUE ABNEHUA MeTaliencun. Teopmuss MHOrTOOCHOBHbIX
Kucnot. Mzomepus. YueHne o romonornn. Teopusa Tunos >Kepapa. BO3HUKHOBEHWE YUYEHUA O
BaJIEHTHOCTW.

Tema 9. Teopna XMMUYECKOT0 CTPOEHUA

Co3paHne Teopun XMMUYECKOT0 CTPOEHUA. YUeHne 0 B3aMHOM B/IUAHMM aTOMOB B MOJe-
Kyne. HenpegenbHble coejuHeHUS. Teopus CTPOEHNS apOMaTUYECKNX COEANHEHNIA.

CTepeoxmumus. BanbeHOBCKOE 0bpaLleHue.

Tema 10. OpraHM4ecKuii CUHTE3

OpraHunyecknii cnHTe3 B 40-50 rogbl XIX Beka. MeTofbl OKUCNEHUSI BOCCTAHOBNEHUS U
ankunnposaHua. isomepusaums LMKI0B. Xumus auetunneHa. CMHTE3bl Ha OCHOBE MeTasoopra-
HUYECKMX CoeiMHEeHNI. CUHTES3 Yr1epo/oB.

Tema 11. Pa3Butune xummn B Poccun. M.B. JIOMOHOCOB U1 €ro posib B pasBUTUU XU-
MUK

Xumnueckas nabopatopus JIoMoHOCOBa. ATOMHO-KOPMYCKY/NSIPHOE Y4eHMe. 3aKOH Co-
XpaHeHMs Macchl BelecTBa. JIOMOHOCOB M y4yeHMe 0 (IorncToHe. Lienu v 3afaum nsnyeckon
XMum 1o JIoMOHOCOBY.

Tema 12. XvMn4yeckme nccnefoBaHnsa BTOPO NOOBUHbLI 18 Beka

«PygHoe aeno» n «npobupHoe UCCKyccTBO». CTeKO/IbHOe MPoM3BOACTBO. PaboThbl Jlakc-
MaHa. FopHoe yuunuule. ViccnegosaHus JloBuua. ViccneqoBaHms no aHaMTUYECKON U OpraHu-
YECKOM XMMUK. YYebHble XMMUYECKIE PYKOBOACTBA.

Tema 13. [leATeNnbHOCTb PYCCKUX XMMUKOB B 20-e rogbl 18 Beka

PyccKue ecTeCTBeHHOHay4YHble XXypHasbl. epBble pycckue yyebHble pyKOBOACTBA MO XU-
MUK. «OCHOBaHWSA YACTOM XuMumn» "ecce. MNepBas HayyHas LIKOMa XMMUKOB HEOPraHWKOB. Tex-
HMYeckas Xumms. Hayano pyHaameHTa/IbHbIX UCCeL0BaHNIA M0 XUMUN.

Tema 14. MNepBblii PYCCKNIN XMMUYECKUIA XXYPHaAT N MepPBble YacTHbIE XUMUYECKME
naboparopumn

Co3faHne pycckoro xmmMmuueckoro obuiectsa. Cbe3fbl PYCCKUX eCcTeCTBOMCNbITATENeN 1
Bpayeli. Teopmsi XMMMUYECKOro CTpoeHns ByTneposa. VccnefoBaHNs Ka3aHCKOW LUKO/bl XUMU-
KOB.

Tema 15. MeTepbyprcKuii HayuHbIN LEHTP
Pa3BuTVe OpraHnM4eckoi xvmuu B MeTepbyprckoM HayyHOM LieHTpe. ViccnefoBaHus He-
npefenbHbIX CoeMHEHWIA. MiccnenoBaHns B 06/1aCTU KaTaIMTUYECKOro CUHTE3a.

Tema 16. A.1. MeHenees 1 ero HayuHble UccregoBaHmA
ATOMHO-MO/IEKYNISPHOE YyeHue. Teopusi pacTBOPOB. IMepnoanyecknii 3aKoH 1 Nepuoau-
yeckasa cucTema.

Tema 17. MOCKOBCKWUI HayYHbIN LEHTP
NccnepgoBaHua no (hmsnyeckor XMMUKW. TepMOXUMUYECKME UCCnefoBaHus. 3yyeHue
NPUPoAbLI PacTBOPOB.

Tema 18. HayuHble ueHTpbI B XapbKoBe 1 ropogax Poccuu
HayuHble LueHTpbl XapbKoBa 1 ropofoB Poccun, 06/1aCTH X HAYUYHbIX UHTEPEeCOB.

— 145 —



AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHOTaUMA K paboyei nporpamme AUCLMNINHDI
«b1.B.[B 8.2 3Tn4ecKme acneKTbl MHXXEHEPHOW AeSITENbHOCTN

O6beM AMCLUNNMHBI COCTaBNSeT 3 3ayeTHble eAMHULbI, BKIKOYas TPYLAOEMKOCTb NPOMe-
XKYTOYHOW aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CogepxkaHue gucunnanHbl

Tema 1. 3TnKa Kak hrnocodickasa N HayydHas gucumnianHa.

[MpouncxoxaeHne sTUKKN. POnb 3TUKK B CUCTEME HayKu U unocoduin. PasnnyHble Mogenu
3TMYeCKOro 3HaHusA. Cneuundurka sTMYeckoro nosHaHus. Cyuee n fomkHoe. OCHOBHbIe KaTero-
pun unocommn mopanm. Npobnema o60cHOBaHMS Mopann. Mopaib U Hpasbl. LIeHHOCTb ©
oueHka. MeTasTuka. PopmmpoBaHne NPUKIALHON 3TUKK. Hayka Kak 0ObEKT U3YyYeHUs STUKW.
MpeameTHas 061acTb 3TUKM HayKU. POb HayUYHOM 3TUKM B COBPEMEHHOI POCCUINCKON HayKe.

Tema 2. Hayka n aTuka: UcTopmst B3aMmooTHoLeHWA. OT gpeBHOCTM o MpoceeLye-
HUS.

TOX/AECTBO 3HaHWA W Gnara B [APEBHErPeYecKoin (rnocopum Knaccuyeckoro nepuoga.
WHTennektyanmam Cokpara. [leneHve cTomkamu ouaiocomm Ha Qusnky, noruky n atuky. Kox-
(h/IMKT HayKN W PennrnosHoin atukm B CpegHue Beka. KoHUenuusa «aByx UCTUH». MpuoputeTt
HPaBCTBEHHOCTN Nepef NO3HaHMEM B K/1aCCMUYECKOM E€BPOMECKOM pauuoHanM3me. Hayka kak
rnaBHas LeHHOCTb 06LecTBa B MUPOBO33peHUN MpoCcBeLLEeHNS.

Tema 3. Hayka n sTuka: nctopms B3ammooTHoLleHnin. OT lMNpocBeLleHnsa 40 coBpe-
MEHHOCTW.

PasfeneHne HayK 0 NnpupoAe 1 HayK O Ayxe B HeOKaHTMaHCcTBe. LIeHHOCTHaa OCHOBa HaykK
0 pyxe. HayyHas 3TuMka Kak OTpacib Teopuu 3Bontouun. peAcTaBneHne O LEeHHOCTHOM
HENTPaIbHOCTM 1 CaMOLOCTaTOYHOCTU HayKu B | -i1 nonoBuHe XX Beka. Hayka B pykax aHTu-
rYMaHHbIX WAEONOrNiA U B 3MOXY MUPOBLIX BOWH. MaHugecT inHwTeliHa — Paccena. CumeH-
TU3M N aHTUCUMEHTU3M. MopanbHas pediekcns o Hayke Bo Il -ii nonosuHe XX Beka. Mosene-
HWe TYMaHUCTUYECKN OPUEHTUPOBaHHBIX HaYUHbIX JOKTPWUH. [1topain3M TOYeK 3peHNs Ha Co-
OTHOLLUEHWe HayKu M 3TUKW B Halle BpeMs. Hayka 1 aTuka B anoxy rnobanmsaumm. AKTyanib-
HOCTb 3TUKWN HAYKN B COBPEMEHHOM 00LLeCTBe.

Tema 4. CoBpeMeHHas nNpogeccnoHasibHasa aTukKa.

Pa3nnums NpuKnagHoii, NpogecCMoHabHOM, KOPNopaTUBHOM 3TUKN. DTUKA HAYKU U 3TU-
Ka YYEHOro. YC/oBMA BO3HUKHOBEHWSA U PYHKLMN NPOMECCUOHANBHOM 3TUKK. LIeHHOCTb npo-
(heccmoHanmama. MopanbHbIiA MPecTVX npodeccun. [enoBble 1 HPaBCTBEHHbIE KayecTBa Mpo-
(peccroHana. CsA3b NpoeccMoHann3Ma U HPaBCTBEHHOCTW. [podecCOHaIbHBIA JONT, Npo-
(heccmMoHasIbHble 0653aHHOCTU, MpU3BaHNe U NPOgecCUOHaIbHas OTBETCTBEHHOCTb KaK LIEHHO-
CTW, NpUCyLLMe LeATeNlbHOCTU CneupuanmcTa. TKa Hayku B CUCTeMe NPOQECCMOHaANbHOW 3TK-
K. Kogekcbl nMpogecCMoHaIbHOM 3TUKKM. VX B3aMMOCBA3b C YHUBEPCA/IbHbIMU TPe6oBaHUAMM
mMopanu. MpogeccroHabHbIA ITUKET.

Tema 5. LIEHHOCTM Hay4YHOI 0 3HaHUS.

Hayka Kak (popma LyXOBHOrO OrbiTa YenoBeka. 3HaHMe Kak LleHHOCTb. Vean Hay4yHOCTu:
pasnnyHble NOHMMaHMA. Lienyn HayyHoro nomcka. Muccus n 3Toc Hayku. LIeHHOCTU Hay4HOro
nomncka: ceobofa nccnefoBaHuns, 06beKTUBHOCTb, HEMPELB3ATOCTb, HEAHTaXXMPOBAHHOCTb, KPU-
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TUYHOCTb, NYGINYHOCTb, A0OPOCOBECTHOCTb, NMPOMECCMOHANN3M, NPEEeMCTBEHHOCTb. "yMaHu-
CTMYECKME LeHHOCTM HayKW: GECKOPbICTHOCTb, MPaBAMBOCTb, TONEPAHTHOCTb, UAES CNYXKEHWS
o6uecTBy. KynbTypHO-MMPOBO33peHUecKas hyHKLMS HayKu B couuyme. Bo3mMoXHble OTpuLia-
TeNbHbIE YePTbl HAyKN: CYObEKTUBU3M, HUTUIN3M, aHTaXKUPOBAHHOCTb, NPEAB3ATOCTb, KCEHO-
(hobusi, HeaO6POCOBECTHAS KOHKYPEHLMS.

Tema 6. CoupmanbHas 0TBETCTBEHHOCTb Hay4YHOr 0 COO6LLIECTBA.

[MOHATME OTBETCTBEHHOCTU B 3TMKE; BUAblI OTBETCTBEHHOCTU. OTBETCTBEHHOCTb KakK 06-
paTHasi CTOpPOHa CBO6OAbI. Pa3nnmume «BHELLHeN» 3TUKN HayKM KaK OTBETCTBEHHOCTU YYeHOro
coobLecTBa 3a byayuiee UMBUAN3ALMN N «BHYTPEHHE» (NPOMeCcCOoHaNbHON) 3TUKN HayKK Kak
HOPMaTMBHOIO PEryinMpoBaHns OTHOLLEHWIA BHYTPU CaMOro Hay4yHoro coobujectsa. Hayka u
COUMYM: HEOAHO3HAYHOCTb TPeboBaHWA OTBETCTBEHHOCTM Hayku. Heobxoaumble MOpabHble
OrpaHMyeHnst HayKu Kak Bufa 4enoBevecKoin feaTeslbHOCTU. BO3MOXHOCTb pasfIMyHOro UCMo/ib-
30BaHMA Hay4HbIX Pe3y/bTaTOB. ATUKa HayKM W 3TUKa TeXHONOrnm. OTBETCTBEHHOCTb YYEHOro
nepef 4en0BEYECTBOM, CTPaHOW, Hay4YHbIM COOOLLECTBOM, Hay4YHOI LUKOMOW. POMb YYEHOro B
obLecTBe. HaunoHanbHas NpUHaLNeXXHOCTb Y KOCMOMOMUTU3M YUYEHOr 0.

Tema 7. MexayHapoAHble KOHBEHLMN 0 POIN HAYKW B 06LLECTBE 1 CTATYyCe YUYEHOTO.

MepBble NCTOPUYECKME MOMbITKWA pernameHTaumMm HayqyHom AedTeNlbHOCTU: KNsSTBbl, 06513a-
TeNbCTBa, KOPMOpaTVBHbIE YCTaHOBNEHUS, KOAEKCbl. Heo6X0AMMOCTb YHNBEPCA/IbHBIX KOHBEH-
LMIA, 0CO3HaHHas B XX Beke. HIOpHOePrcKunii KoLeKce 0 3anpete MeAULUHCKMX 3KCNEPUMEHTOB
Hag, YenoBekoM (1947). MaryoLuckoe ABVKEHME YYEHbIX: UCTOPUS U COBPEMEHHOCTb. XeNbCUH-
cKaa feknapaunsa BcemypHoin MegnumMHCKoM accoumaumm (1964 r.).

«PekomeHaaLusa 0THOCUTE/NbHO cTaTyca paboTHUKOB HayKu», NpuHsATas 18 eHepasibHOWA
accambneein OHECKO B 1974 r. «<HOpMbl Hay4HOW 3TUKM», NpUHATbIE CeHaTom O6LecTsa M.
MnaHka B 2000 r. /IX MnpoBO33peHYecKasds M HpPaBCTBEHHAA OCHOBa. BcemupHaa Komuccusa no
3TWKE HayuyHbIX 3HaHWUA u TexHonorum (COMEST ) npu KOHECKO. Mpemus KOHECKO um.
ABWLEHHbI MO HAY4YHON 3TUKE.

Tema 8. MopanbHas ougHKa Hay4YHO-TeXHUYeCKOro nporpecca.

Maes nporpecca B (hmnocogmm. PasnnyHble sTMHeCKne TONKOBaHUA naen nporpecca. MNpo-
rpecc u perpecc. NoHATNe HPaBCTBEHHOro Nnporpecca. ITUYECKOE OCMbICNIEHNE TEXHUKN. ['yma-
HM3aUMs 1 aerymaHmsaums obuiectsa. Hay4yHO-TEXHUYECKUIA N HPaBCTBEHHbI nporpecc. Hpas-
CTBEHHas OLIEHKA MEPCreKTUB TEXHOTEHHOM U MHOPMAaLVNOHHON UMBUAN3aALMN. DTUKA TEXHO-
noruun. MIHpopmaumoHHas aTnka.

Tema 9. Fno6anbHble NPO6/IEMbI YeN0BEUECTBA: 3TUYECKOE OCMbIC/IEHME.

MoHsTUE U BUabI FNo6a/bHbIX NPO6GIEM YenoBeyecTBa. Ponib HayKM B X BO3HUKHOBEHWY
1 OCMbICNEHNI. MopasibHbIe OLEHK BOVHbI 1 HPABCTBEHHbIE OCHOBaHMS MMpa. Hayka 1 9Kono-
TMYECKUI1 KpUanc. SKonornyeckas aTvka. [emorpaduyeckas aTrka 1 npobnema crpaBe/IMBoro
pacnpefieneHns PecypcoB. STUUYECKOE OCMbICNIEHME MPOLLECCOB rNoGanu3aLum n yrpos, CBs3aH-
HbIX C Heli (Teppopu3m, MaccoBasi MUrpauysi, 6e4HOCTb, ANUAEMAN U T.1.)

Tema 10. 3TMKa YaCTHbIX HayK.

ATVKa HayKM 1 3TWKa YaCTHbIX HayK. Bce 1 yacTHble Haykn Hy)XXaaroTcsa B aTuke? CooT-
HOLLIEHVE YHUBEPCa/IbHbIX MOpPa/ibHbIX TpeboBaHWiA, 06LLEHAYYHbIX MOpa/ibHbIX TPe6OBaHWI 1
HOPM YaCTHbIX HayK. Pa3nnums B LLEHHOCTHOM Y HOPMATUBHOM acnekTe TOUYHbIX, eCTECTBEHHbIX
M TYMaHMTapHbIX HayK. YCnoBus W NPeAnocbiNKN MOABNEHUS MPUKNAAHON 3TUKU. DYHKLMM
NPoecCMoHaIbHOM 3TUKWN. HeobXoaMMOCTb MOPasIbHOIO KOHTPOAA 06/1acTeil 3HaHMS, Kacato-
LLMXCA XKN3HW 1 Gnarononyyums nogei. buoatrnka. bruomeguumHckas aTuka. MonMtnyeckas aTu-
Ka. OTMKa BOVHbI. AHA/IN3 BAXXHEMLLIMX HPABCTBEHHbIX OrpaHUYeHnin B 3TUX cdepax.
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Tema 11. Panbcumkauum B Hayke.

PabCcuprKaLma KaK MeTo TEOPETUYECKOT0 MO3HAHWA U (ha/lbCUPUKALNA KaK YMbILLIIEH-
HOe BBefeHVe B 3ab6/1yXKaeHe. ICTUHA 1 NI0XKb B NIOTVKE U 3TUKe. Pasnnuve Mexxay rurnoTeson,
MOZLENNpoBaHMEM, MPOEKTUPOBaHMEM 1 (hasibeuuKaLmeid. OLIMOKM 1 CO3HATENbHOE NCKAXKEHME
(hakTOB. PabpuKauma faHHbIX. Hayka u ee aHTMNOAbI: /DKEHayKa, napaHayka, NnceBfoHayKa;
YCNOBUA UX NOSABNEHUA, Pa3BUTUSA N UX MOPa/IbHble OCHOBaHUSA. VIcTopryeckme npumepsb! daib-
CUUKaLWIiA: anxmnMms, pacoBasi Teopus, KNoHUpoBaHue. OTBETCTBEHHOCTb 3a (ha/lbCUUKALMIO B
COBPEMEHHOIA HayKe.

Tema 12. 3TUYECKUe OrpaHUYeHNst HayUHbIX UCCNeLOBaHNA.

Hay4Hblin nouck 1 npaea Yenoseka. MopaTopun Ha pas/iyHble BUAbl HaYy4YHbIX UCCNEA0-
BaHMW. 3anpeT HerymaHHbIX METOA0B NPOBeAEHWS IKCNEPUMEHTOB. 3anpeT CoLMabHOOMACHbIX
NCCNefoBaHWn. ITUYECKME KOMUTETLI MO Hayke. O653aTeNIbCTBO NYO/MKaLMM 3HAYMMBIX HayY-
HbIX AaHHbIX. KOPPEKTHOCTb B TEPMUHOMOMMK. Mgeonornyeckas HelTpasibHOCTb. HegonycTu-
MOCTb HaHeceHWst Bpeda APYrM Hay4HbIM ucciefoBaHnaM. MpusHaHye 3acnyr KOHKYPEHTOB U
Konner. HeobxoAMMOCTb My6/MYHOIO MPU3HaAHUA OWMGOK. CreAcTBUA HeCO6/H0AEHUSA HOPM
Hay4YHOIN 3TUKW.

Tema 13. Npob6aema aBTOPCTBA 1 NEPBEHCTBA B HAYKE.

HayuHble ny6nnkaumm. OnpepeneHne aBTopctea nybamMkauum. ABTOPCTBO U COaBTOPCTBO.
ABTOPCKMIA BKNaA. ABTOPCKasAs OTBETCTBEHHOCTb. ABTOPCKMeE 3acyru. [JoBepue K aBTOPUTETY.
LinTnposaHue, ccblikn, 61arofapHOCTN, MHTEPNpeTauns; noab3oBaHWe HayYHbIMU [aHHbIMU.
HaykomeTpus. Hay4Hoe OTKpbITHe; npobsiema HOBU3HbI. OTKpbITUE N ceHcaums. [epBeHCTBO B
Hay4HbIX OTKPbITUAX. HayuyHas nges n ee peanvsaums. HayuHble BbIBOAbI U MX 060CHOBaHMe.
MopasibHast OLeHKa 3aKpenieHs MeHN aBTopa B Hay4HO TEPMUHOIOM N,

Tema 14. INnarvaT n aBTOPCKME NnpaBsa.

[MpaBuna nomucka, cUCTeMaTU3aLMKn, XpaHeHUs, TPaHCIUPOBAHUA U MNepefadn Hay4HbIX
[aHHbIX. TPUHUMN HAYy4YHOM YecTHOCTM. TMOHATUE MHTEeNNeKTyalbHOW COGCTBEHHOCTU. ABTOp-
CKue npasa. [NaTeHTbl. MexayHapoHble KOHBEHLUN O 3aLLMTe aBTOPCKUX NpaB. 3aKoHoAaTe lb-
Has OxpaHa aBTOpCKMX npas. VIHHOBauuu B Hayke. ABTOPCKME Mnpasa W rnobaibHas ceTb. AB-
TOPCKME npaBa Ha KBa/M(UKaLMOHHbIE paboTbl. HopMbl 61M6IMOTEYHOIO M apXMBHOIO fena.
[MoHATME «NPECTYNEHNs B HayKe». MoHATHe nnarvara, pasnnyHble cTeneHn nnarvara. Mnaru-
at, nognor, obmaH. Buabl no4noros. 3TnYeckne KOH(MIMKTbI B HAYKE U MYTW UX paspeLleHus.
STNYECKMe CaHKL M.

Tema 15. OTHOLLEHWNE HayKM K MHbIM (bOpMam LyXOBHOIO OCBOEHUS [eACTBUTENIbHO-
CTW: MOpPaJIbHbIA acnekT.

Hayka v penurus, 3HaHue n Bepa. MpyHUMN TONEPAHTHOCTU U TEPMUMOCTM K MHbIM TOY-
Kam 3peHuns. KoHeccmoHaibHaa NpuHaaieXXHoOCTb YY8HOro. Hayka 1 nckycctso. Posb amounn
B Hayke. Hayka B NOMUTUKE: MONOXUTE/NbHbIE N OTpULLATENbHbIE YepTbl. Hayka kak (akTop Ha
MEeXYHapoaHOIN apeHe. Hayka 1 6u3Hec: aTuyeckunin acnekT. Hayka 1 CMW: 0TBETCTBEHHOCTb
YUYEHOr0 3a pacnpocTpaHeHWe HenpoBepeHHOM MHopmauun. Hayka B 06pa3oBaHUW: Uaes YHU-
BepcuTeTa. Hayka 1 nccnefoBaHune napaHopMasibHbIX SBIEHWIA.

Tema 16. Hay4HbIi1 3TUKET.

Hopmbl 3aTuKeTa B Hay4HOM co06LlecTBe. HayyHble LLKONbI, HanpaBs/eHns, Kopriopawuumu.
HayuHble KOHTaKTbl. CTaTyC M paHr y4YeHOro. YUéHble CTENEeHN M 3BaHUS KaK COCTaB/NAoLLMe
coumanbHoro craryca. lMpasuia Hay4yHOro O6LweHus, AMCKYCCUMW, NoeMUKU. OMNMOHMPOBaHNe,
peLeH3npoBaHNne, ONpoBepPXKeEHNE, aKcnepTn3a. Bugbl KpuTnkn. CamokpuTuKa. PegakTnpoBaHue.
[Mpo6/1eMbl B OTHOLLEHUAX «aBTOP — pefakums». PyKOBOACTBO HAYy4YHbIM KOJINIEKTUBOM.
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AHHOTaUMA K paboyei nporpamme AUCLMNINHDI
«b1.B.AB 8.3 CouyunanbHasa agantaumsi K npofeccuoHaibHOM AeSTe/TbHOCTM»

O6beM AMCLUNNMHBI COCTaBNSeT 3 3ayeTHble eAMHULbI, BKIKOYas TPYLAOEMKOCTb NPOMe-
XKYTOYHOW aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CogepxkaHue gucunnanHbl

Tema 1. IHKN031A KaK HOPMa YXU3HW.

NHKN03MA Kak npouecc, Tpedyrowmii NpunoXeHns onpeseneHHbIX YCUINA Ans LOCTUXe-
HWS paBHbIX BO3MOXHOCTEN ANS BCEX, HE3aBMCMMO OT M0/ia, BO3pacTa, COLUa/IbHOrO CTaTyca,
06pa30BaHUsi, STHUYECKOW NPUHAANEXHOCTK, YTOObI 06ECMeUnTb BCEM /IHOASAM MOMHOLIEHHOE U
aKTMBHOE y4aCTue BO BCEX Cpepax XU3HU

OcHoBHble nonoxeHns KoxseHumn OOH o npaBax MHBaNMAOB B CBETE COG/IOAEHNS NpaB
yesnioBeka. OCHOBHble HOPMATVBHbIE aKTbl, PerynmpyroLue rnpasa MHBaML0B 1 fny, ¢ OB3 u
obycnasnmBaroLme HeobXoAMMOCTb 06ecneyeHnst AOCTYMHOCTU 418 HUX 00BEKTOB COLMaIbHOW
VH(PaCTPYKTYpPbl M YCNyr. 3aKOHOAATe/IbHbIE aKTbl, PEryMpytoLne obecneyeHve 418 MHBIN-
[0B [OCTYMHOCTW NPOMECCUOHaIbHOTO 06pa3oBaHnsA 1 NPOMECCUOHAIbHON AeATENIbHOCTH.

Tema 2. TpyaHOCTU 1 Gapbepbl Ha NYTU WUHK/IKO3UU U CNOCOObI UX MPeoLOSIEHNS.
Ob6ecneyeHne JOCTYMHON cpeabl

COLMOKYNbTYPHbIE N CYObEKTUBHbIE Gapbepbl (OTCYTCTBME Y MHOMMX /tOfei onbiTa 06-
LLEeHNa C MHBAIMLAMM, HaNMYMe CTEPeOTMUNOB B OTHOLUEHUM HUX; HEFOTOBHOCTb CamMoro UHBa-
nnaa BKMOYUTLCSH B COLMaIbHYIO Cpefly M3-3a CHUXKEHHON0 KOMMYHWKATMBHOIO MOTeHUMana,
onbITa (DOpM B3aMMOAENCTBUSA).

[OCTYyMHOCTb CpeAbl — Kak couunanbHoe [ABVMXKEHMe, CBA3aHHOE C CO3JaHMeM TOBapoB,
OKpY>KatoLLeli cpefibl U KOMMYHUKALMOHHBIX CUCTEM, MakCUMabHO AOCTYMHbIX ANS MakCcu-
Ma/IbHO LUMPOKOTO CMEKTPa Nosib3oBaTesei.

Mogenn nNonMTUKN U COLMaNbHOMO NOBELEHWS B OTHOLUEHUW WHBAIMAHOCTU U MalOMO-
OWIbHBIX FPYNN HaCeNeHus.

MapameTpbl AOCTYNHOCTU: [OCAraeMocTb, 6€30MacHOCTb, MH(POPMATUBHOCTb, KOMGOPT-
HOCTb (YA06CTBO) 1 Ap.

Tema 3. IHKNHO3UBHbIN AM3aiH N aCCUCTMBHBbIE TEXHOIOMNK. VX peanusaums B npo-
(hecCnoHaNbHOM AeATENbHOCTMN.

MPUHLUMNBI MHKNHO3UMBHOIO AM3aiiHa, He06X0AMMOCTb MX yyeTa M 0COBEHHOCTU peanun3sa-
MM B NPOeCcCNOHaNbHO AeATENIbHOCTY.

ACCUCTMBHbIE TEXHONOMMK. Knaccugukaums acCCUCTUBHBIX TEXHOMOTWIA:

- TEXHONOrMKN ANA NOAEN C CEHCOPHbIMU HapyLLEHMSMI, BKNKOYas: aCCUCTUBHbIE CPeACTBa
ANA UL, C HapyweHnammn cnyxa (CypLonHgpopMaunoHHble CpeacTBa); acCUCTUBHbIE CPeAcTBa
ANA ALY, C HapyLleHVAMKM 3peHns (TUIOMHGOpPMaLMOHHbIE CPeACTBa); aCCUCTUBHbLIE CPeAcTBa
ANS AL C HapyLLEHUSAMI peyn (ronocoobpasyrolme cpeacTsa);

- TEXHONOTMN ANs N0AeN ¢ (U3NYECKUMU HapyLLEHUAMMW B paboTe ONOPHO-ABUraTeIbHOMO
annapata (MOTOPHbIMW HaPYLLEHUAMW), BKIKOYas HOXHblE MaHUMYNATOPbI-MbILLW, YCTPONCTBA
nepenCTbIBaHNA KHUT, BUPTYasibHble KNaBuaTypbl 1 ap. ;

- TEXHONOrNW ANsi NHOAEN C OrPaHNUYEHUAMI NO 06LLEMEANLMHCKUM NOKa3aHWUAM (Hanpu-
Mep, NS 6epeEMEHHbIX XXEHLLUMH, NOXWbIX HOAEN, NOAENA, NEPEHECLUNX UHCYNLT U T.1M.).
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Tema 4. DYHKLUM HAYUYHOI 0 UCCNeLoBaHUS.

3HaTb, 4TO6bI NpeaBuaeTb. O6bsCHeHME 6e3 MOHMMaHWA, MOHWMaHWe 6e3 06bACHEHWIA.
Mogenb Hay4dHOro npeasuaeHmns. CTpyKTypa npouecca npeasuaeHns (U3nyecknx v YACNeHHbIX
3KCNepUMeHTasIbHbIX MCCNea0BaHNiA, 06paboTKe U MHTEpNpeTaLmum 3KCNepUMeHTaIbHbIX faH-
HbIX B 06/1aCTN TEXHONOMMM TOHKOI0 OPraHMYeckoro cMHTesa. XapakTep NpPorHo3a aKcnepuMeH-
Ta. OCHOBaHMA MpeaBuLeHNS.

Tema 5. 9Tanbl CTAHOBNEHUSA U Pa3BUTUA XMMUYECKOW TEXHONOrnn. Yenosek B cu-
cTemMe TeEXHUKW. JIMYHOCTb YYEeHOro.

OCHOBHbIe 3Tarnbl CTaHOB/IEHWNS N Pa3BUTUA XUMWUYECKON TEXHOMOMUW. IMOXU UCTOPUYeE-
CKOr0 pasBuTUA XMMWUW, KaK HayKn W 3apOXKAeHNe XUMUYECKOW TEXHOMIOrMM B Hay4YHOM 06Lue-
CTBeE.

Cuctema “TexHuka B npupoge”. MoHATUe NpUpogHoi cpefbl. KoMniekcHoe 1Cnonb3oBa-
HVe pecypcoB 1 6e30TX0AHOe NPOu3BOACTBO. CYLLHOCTb 3KOMIOMMYECKOro Kpu3unca 1 nepcrek-
TUBbI BbIX0f4a M3 Hero. MoTmBaumsa Hay4dHoro Tpyga. MNMpobnema agantauum HauMHatoLWmMxX HayY-
HbIX PabOTHMKOB.

Tema 6. TBopuecTBO. CTPYKTypa 1 hopma n3obpeTtaresibCTBa B OpraHNYeCKOM CUH-
Te3e. CoymasnibHasA OTBETCTBEHHOCTb Hay4HOr 0 CO00LLECTBaA.

OCHOBHble MPU3HaKM Hay4YHO - TEXHWYECKOr0 TBOpYeCTBa. KpmTepunn OLeHKM HOBU3HbI 1
COLMaIbHOM 3HAYMMOCTK 3KCMEepUMEHTaNbHbIX nccnegoBaHuii. CoM3MEpPMMOCTb TBOPYECTBA U
Tpyfa. TexXHM4Yeckoe NpoTuBOpeYre, Npobnema, 3adava, naes, peweHve. Quanektmka naobperte-
HuA. Mcrnxonornyeckue 6apbepbl. Cuna thaHTaszun. OpraHu3aums TBOPYECTBA.

MoHATUE OTBETCTBEHHOCTWN B 3TWUKE; BUAbl OTBETCTBEHHOCTU. OTBETCTBEHHOCTb KaK 006-
paTHasi CTOpPOHa CBO6OAbI. Pa3nnmume «BHELUHeN» 3TUKN HayKM KaK OTBETCTBEHHOCTW YYeHOro
coobLecTBa 3a byayuiee UMBUAN3ALMN N «BHYTPEHHE» (NPOMeCcCOoHaNbHOM) 3TUKN HayKK Kak
HOPMAaTUBHOIO PEryMpoBaHMs OTHOLLEHWIA BHYTPU CaMOro Hay4yHoOro coobulectsa. Hayka u
COUMYM: HEOAHO3HAYHOCTb TPeboBaHWIA OTBETCTBEHHOCTM Hayku. Heobxoaumble MOpasibHble
OrpaHMYeHmnst HayKN KaK BMAa Ye/l0BEHECKON AeATeIbHOCTU. BO3MOXHOCTb pasfiiHOro Ucrosnb-
30BaHMSI Hay4HbIX Pe3yNbTaToB. ATWKa HayKMN N 3TUKa TeXHONOrnnM. OTBETCTBEHHOCTb YYEHOr0
nepef 4en0BEYECTBOM, CTPaHOW, Hay4YHbIM COOOLLECTBOM, Hay4YHOI LUKOMOW. PO/b YYEHOro B
o6uyecTse. HaumoHanbHasi MPUHaANEXHOCTb U KOCMOMOANTI3M YUEHOTO.
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AHHoOTaLMA K paboyeil nporpamme AUCUUNINHDBI
«®PTA.1 VcTopms TaMbOBCKOro Kpas»

O6beM AMCLUNNMHBI COCTABNAET 2 3ayeTHble eAVHULbI, BK/OYaA TPYA0EMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CopepxaHue gucLnnInHbI

Tema 1. VIcTopnyecKoe KpaesegeHue

1. MNpepmeT, cofepykaHne 1 3aaa4m UCTOPUYECKOTO KpaeBeaeHWs.

2. VicTouHMKM KpaeBegeHWs. Pa3BuTre KpaeBefeHNs Ha TaMOOoBLLMHE.
3. BoblgatoLupmecs Tamb0BCKMe KpaeBespbl.

Tema 2. ApXeosiornyeckume KynbTypbl Ha TeppuTopun TamMb0BCKOro Kpas
1. Apxeonorus Kak Hayka.

2. MoceneHns NepBoObITHLIX /IHOAENA B 3NOXY HEO/IUTA.

3. ApXeonorunyeckume KynbTypbl 3noxu 6GPOH30BOro BeKa.

4. Ocep/ible apxeonornyeckne KynbTypbl XXene3Horo BeKa.

5. KynbTypbl KOUeBbIX HapPOA0B XENe3HOro Beka Ha TeppuTopun.

Tema 3. TamboBckuii kpat B XVII-XVIII BB.

1. MpegnocbInky KonoHusauum parioHa Aukoro nons B XVI-XVII B. CtponTtensctso ben-
rOPO/CKOW 3aCEYHOI YepTbl.

2. Tamb0BLUMHA B rocyAapCcTBeHHO-aAMUHUCTPATUBHBIX NpeobpasoBaHmsax XVIII Beka.

3. CoumansHo-3koHoMMYeckoe passuTue kpas B XVII-XVIII BB.

4. CoumanbHble 1 pennrmosHble KOHDAMKTbI XVII-XVIII BB. 1 TaMBOBCKMIA Kpaii.

5. KynbTypa 1 6bIT HaceneHns TambosumHbl B XVII-XVIII BB.

Tema 4. NopedopmeHHOe pa3BnTHe TamMb0BLUVHBI

1. CounanibHO-3KOHOMUYECKOE pa3BUTHE rybepHuN.

2. O6LleCTBeHHbIE ABWKEHUSA B rybepHUM B AopedopMeHHbIA nepuod. [exkabpuctbl —
HaLLW 3eM/ISAKN.

3. MpefnoxxeHns Tamb0BCKMX MOMELLMKOB MO OCBOBOXAEHWMIO KpPecTbsiH. OCOGEHHOCTM
peanu3aunm KpecTbAHCKON pehopMbl Ha TaMOOBLLMHE.

4. Co3sflaHne 3eMCKUX OpraHoB B ryb6epHumn. [eaTenlbHOCTb 3eMCKMX YUPEeXAeHWn rybep-
H1KM B 1865-1890 ropax.

5. Pa3BunTne 06pa3oBaHns B ry6epHUn. 3eMCKMe LLKOSbI.

6. OpraHbl FOPOZACKOro CamMOyMpas/ieHNsA U KX POJib B Pa3BUTKM TOPOLAOB ryO6epHUN.

7. KynbTypa Kpas B XIX Beke.

Tema 5. TamboBcKas rybepHmns Hadana XX Beka

1. CoumasibHO-3KOHOMNYECKOE pa3BuTHe rybepHmm B Havasie XX Beka.

2. KpecTbsiHCKOe 3eM/ieBafeHne 1 3eM/enob3oBaHmne rybepHnn B YCIOBUSAX CTOSbINUH-
CKoli pedhopmbl 1 MepBoit MUpOBOIA BOViHbI.

3. O6LLECTBEHHbIE M MOIMTUYECKME OpraHM3aLnmn B ry6epHun.

4. [leatenbHOCTb MNONUTUYECKUX NapTUA.

5. KynbTypa rybepHumn Hadana XX Beka.
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Tema 6. Tam60BLUMHA HA UICTOPMUYECKOM Mepesiome

1. 1917 r. B TaMbOBCKOM Kpae.

2. TamboBCKas rybepHusi B nepBble rogpl 'paXkAaHCKON BOWMHbI. MOANTUKA «BOEHHOrO
KOMMYHW/3Ma».

3. MNprynHbl «KAHTOHOBLLUMHbI». [BUXKYLIMe cubl. OCHOBHbIE 3Tarnbl BOCCTaHUS.

Tema 7. TamboBLmHa B 1920-30-e rogpl

1. MocneacTBMs «BOEHHOT0 KOMMYHM3Ma» U I"paXK4aHCKOM BOMHBI.

2. Harl.

3. dopcunpoBaHHOE CTPOUTENLCTBO counanmnsma B KoHue 1920-x — 1930-e rogbl.

4. Vi3MeHeHNs B a;MUHUCTPATUBHOM YCTpPOICTBe Kpas. Co3faHne TaMboBCKO 061acTu.
5. KynbTypHOe CTPOUTENLCTBO B Kpae.

Tema 8. TamboBCcKasi 06nacTb B rogbl Benmkoii OTeuecTBEHHOWN BOMHBI
1. MNepexop, 3KOHOMUKM Ha BOEHHbIE PesibChbl.

2. MomoLLpb HaceneHns 0651acTu PPOHTY.

3. [leaTenbHOCTbL 3BaKOroCnmTanei.

4. My>ecTBO 1 repomn3m HalLnX 3eM/ISIKOB Ha (DPOHTAX BOVHBbI.

5. \3meHeHWA B HapoaoHaceneHnn Kpas.

Tema 9. Pa3BuTure Kpast BO BTOPOW NonoBMHe XX BeKa

1. BoccTaHOB/IEHME 1 Pa3BUTUE NMPOMbILLIEHHOCTU M CENbCKOro X035MCTBA B NOC/IEBOEH-
HbIA Nepuoa.

2. ArpapHble 3KCNepuMeHTbI U UX MOCNEeLCTBUSA A8 CEIbCKOro Xo3aicTea 061acTu.

3. V1ameHeHns B 3KOHOMIKE 1 06LLLECTBEHHON XN3HW B Nepunog nepectpoiikn (1985-1991).

4. KynbTypa Kpasi BO BTOpOV NonosnHe XX B.
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AHHOTauus K paboyeli nporpaMmme AUCUUNINHbI
«®PT[.2 OcHOBbI HOOChEPHOM 6e30MacHOCTN»

O6beM ANCLMM/IMHBI COCTABNSAET 2 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NpoMe-
XKYTOUHOI aTTecTaLmu.

dopmMa OTYETHOCTU — 3a4ET.
CopeprkaHune ANCUUNINHbBI
Pa3gen 1. YenoBeK 1 06LLECTBO: HOOCepHOe pa3BuUTHE.

Tema 1. Hooctheponorns — Hayka ycToiumMBoro passnuTus LMBUIM3aLun.

[MoHATME Hoocdeponornn. MecTo 1 ponb HayKu B XKU3HM 06LLecTBa. BnmsHue rocyaap-
CTBa Ha pasBUTME Hay4YHbIX MCCnefoBaHWUiA. MpobnemaTnka JasibHelLero pasBuTua YenoBeye-
cTBa. Hooceponorus B COBpeMeHHON Hay4YHOI KapTUHe Mupa. 'yMaHUTapHble acnekTbl y4eHUs
0 Hoocthepe. CTpaTterny yCTOMYMBOro pasBuTUA: NPobaeMbl U NepcnekTmBbl. VIHpopmaTm3aums
Hoocepbl. TEXHONOINYECKME Pecypecbl HOOCHEPDLI: UHBAPOMEHTaNlbHAs 3HEPreTuKa, bnoTex-
HOJIOrUA, TeHHas UHXXeHepusa. HoocthepHble OCHOBbI 3KOHOMUKKN. OCHOBHbIE MOJIOXEHUA KOH-
Llenumm yCTONYMBOro pas3BUTUS LMBUIN3ALMA B TPETLEM ThICAYENETUN.

Tewma 2. Cuctema 3K0/10rM4eckoro 06pasoBaHns 1 BOCNUTaHUSA.

HooctepHoe o6pasoBaHune. TeopeTnyecKe OCHOBbLI 3KO/IOrMYeCKOro 06pa3oBaHns 1 BOC-
nuTaHusa. CucTeMa 3KO/I0rMYecKoro 06pasoBaHns 1 BOCMUTAHWUA: CTPYKTYpa, CYLHOCTb, NPWH-
UMnNbl, Uenb, 3aga4m, (GopmMbl, MeToAbl. VICTOPUKO-Neaarornyeckme acnekTbl Npo6sems! 3K00-
TMYecKoro BocnuTaHns. ®opmmpoBaHvie r1o6aibHO OPUEHTUPOBAHHOIO HAYYHOro MMPOBO33pe-
HWS, Ha OCHOBE CO3JaHuns Lie/IOCTHON KapTWHbI MUpa. DKOMOrMYeckoe obpasoBaHue B LUKOSE.
Jkonornyeckoe obpazoBaHme B BY3ax. AHanM3 Hay4HOI 3KOOMMYECKON NTepaTypbl.

Tema 3. Bonpocbl 6MO3TUKMN.

MpeameT U3yyeHns, PYHKUMM U OCHOBHbIE MPO6/eMbl 61M03TUKN. OBBLEKTMBHbLIE MPeamno-
CbI/IK/ BO3HWKHOBEHUA U Pa3BUTUS BUOITUKM KakK Hay4YHOW AucumnavHbl. Kniouesble BONPOChI
61o3TnKN. HanpaeneHus 6M03TUKN. BrosTuka: Npo6siemMbl U MnepcnekTvBbl. HpaBCTBEHHbIE
MPUHLMMBI OTHOLLEHUA BUOITUKN K XKU3HWN. B1O3TUKA Kak ecTeCTBEHHOe 060CHOBaHWE YesioBe-
UECKO Mopasn. TUKa >KU3HW WM OMO3TMKA: aKCUONOrMYecKmne anbTepHaTuBbl. [lyXOBHas
Ky/nbTypa 1 61M03TMKa. BUO3TMKa Kak ecTeCTBeHHOe 060CHOBaHMeE YenoBeveckon mopanu. Kopu-
Anyeckme npo6seMbl GUOITUKN.

Tema 4. HpaBCTBEHHbIN 1 lyXOBHbI MPOrpecc YesioBeKa.

3TnKa, Mopasib, HPABCTBEHHOCTb. HPaBCTBEHHBIV NPOrpecc B MUPe KyNbTypbl YenoBeye-
CKMX OTHOLLEHWIA. porpecc Kak npo6nema. MpuymnHbI Nporpecca HPaBCTBEHHOCTM. HayyHo-
TeXHUYecKas peBosoLmMA N HPAaBCTBEHHOCTb.

Pasgen 2. bBuocdepa 1 Hoocthepa: MOHATUE, CXOACTBO U pas/inyme.

Tema 5. buocgepa.

MoHATUE N CTPYKTYPHbIE YPOBHU GU1OCHEPDI, e CofepXaHue 1 3HaveHue. icTopus passu-
TUA GUOCHepb 1 3Tanbl ee UCCNEeJ0BaHMS YYEHbIMU PasHbIX BPpeMeH. 3apoxaeHune Xun3Hu. Knac-
cUrKauma 1 pasHOBULHOCTM 3KOCUCTEM, KPYrOBOPOT BELLECTBA BHYTPU HUX U OTIMYMTENbHbIE
yepTbl. Brocgepa Kak rnobanbHas akocucTema. YueHue B.U. BepHagckoro o 6uocdgepe, Kak 06
aKTMBHOW 060/104Ke 3eMNN. BUoreHHas Murpaums XMMUYECKUX 3N1EMEHTOB U BUOreoxmmMuye-
cKune npuHumnbl. CBA3b re0N0rMYecKmnx npoLeccoB B 6roctepe ¢ AesTeNbHOCTbIO XXMBOTO Be-
LecTBa. Ponb yenoBeyeckoro aktopa B pasButumn uochepbl. MickyccTBeHHas 6uocdepa. MNpo-
6nembl 6uocheps! cerogHs. byaylee Grochepsl.
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Tema 6. Hoocepa.

BO3HMKHOBEHME 1 pa3BuTHEe HooChepbl. cTopus npeacTaBneHnid. OCHOBHbIE NOMOXKEHMUA
Teopun nepexoda OT 6Guocepbl K Hoocdepe (paHLYy3CKOro maTtemaTuka u dunocoda
3. Nepya. YueHune B.. BepHagckoro o Hoocepe. INpeanockinku o6pa3oBaHMs HOOCHePb! Kak
BbiCLUE/ CTagnu pasBuTUS 6uochepbl. PoOpMMPOBaHME HOOCKHEPHOrO MMPOBO33PEHUSA MO
A.K. Agamosy. B3anmogeiicteme 6uoctepbl 1 Hoocepbl. CoBpeMeHHasi KOHLENLMs Hooctepbl
M YCTOMNYMBOIO pa3BUTUS.

Pazgen 3. 9Konornyeckas KynbTypa venoBeka B Hoochepe.

Tema 7. AHTPOMOLEHTPU3M N BUOLIEHTPU3M.

[MOHATUE Y CYLLHOCTb TEPMWHOB: aHTPOMOLEHTPU3M ¥ BuoLeHTpM3M. CTaHOB/EHWE MOHS-
TUIA aHTPOMNOLEHTPM3MA U GMoLEeHTPM3Ma. VICTOKM BO3SHMKHOBEHWSA. MeCTO YenoBeka B Npupo-
fe. Mepexof 0T aHTPOMOLLEHTPU3Ma K GUOLEHTPU3MY.

Tema 8. SKonornyeckas aTuka.

3almTa OKpy>KatoLLeid cpefbl. 3aKOHbI B3aMOOTHOLLEHMIA "Uenosek-npupoga". Victopus
CTaHOB/EHMSI 3KOMIOTMYECKON 3TUKN Kak MPUKNagHoM Hayku. OcHosatenu gucumninHbl. Oc-
HOBHbIE Harpas/feHNs 3KOMOMMYECKOM 3TUKKN. ITanbl Pa3BUTUS IKONOTMYECKON 3TUKK B Poccum
M Ha 3anage. AKTyaslbHble NPo6IeMbl 3KOOrMYECKON ITUKN: B3rNAL C NO3ULMMA aHTPOMOLEH-
Tpu3ma 1 buoueHTpu3Ma. Tpu nogxoda K npobreMam 3KOMOMMUYecKon aTuKK. KynbTypa nosege-
HUS 1 npodeccMoHanbHasA aTuka. deknapauns Pro. SKO6MOLEHTPU3M KakK OCHOBaHWE KOOI 1-
YECKOW 3TUKM.

Tema 9. SKo10rnyecKoe co3HaHme. JKON0rnyeckasa KynbTypa.

CyLLHOCTb 3KO/IOTMYECKOr0 CO3HaHWA, aHa/iM3 Creuu@uky 1 HanpasfieHHOCTU [aHHOro
noHATUA. CTaHOBNIEHME 3KONOTMYECKOro CO3HaHWA. JKOMOrMYeckoe CO3HaHMe [ApPeBHOCTU, B
3NOXY aHTUYHOCTUN N CpeAHEBEKOBbA. JKOMOIMYECKOE CO3HaHNe N HayKa HOBOro BpeMeHMu. [pu-
3HaKWN 1 TUNbl 3KON0rMYecKoro cosHaHunsa no B.A. CkpebeL, ero onuncatenbHas XapakTepucTmka
1 OCHOBHble MyTV (POPMMPOBAHUSA B COBPEMEHHOM 06LLLeCTBe. MOHATVE 3KOMOrMYECKON KYNbTY-
pbl Mo B.A. JleBuHy. Llenb v 3agaun (hopmMmMpoBaHUs 3KOMOTMYECKOM KynbTypbl. OCHOBHbIE
MPVHUMNbI N HanpaBieHWs 4edTeNlbHOCTY N0 (DOPMUPOBAHMIO 3KONOMMYECKOW Ky/bTypbl. MyTn
1 CpeACTBa peann3alMmn NoNTUKL B 061aCT (DOPMUPOBAHNSA 3KONOMMYECKOW KYNbTypbl. Peanin-
3aLMsA OCHOBHbIX MOMOXEHWUIA KOHLENLUMN (DOPMUPOBAHNS 3KOJIOrMUECKON KyNbTYpbl.

Tema 10. HenoBek 1 oKpy»xakoLas cpefa.

NcTopusa B3anmogeiicTeus. Mpobnema npasa v fonra B OTHOLIEHUM K XXMBOTHbIM. CaMo-
CTOATE/IbHAS LLEHHOCTb XXMBOTHbIX. Mpobiema (hnM3nM4ecknx 1 HPaBCTBEHHbLIX CTpafaHui Yy XXu-
BOTHOr0. AHa/IN3 rNo6a/ibHbIX 3KOMI0rMYeCKUX npo6sieM COBPEMEHHOIO MUpPa, UX FN1aBHble Npu-
YMHBI U NPEANOCHLUTKA, MECTO U 3HAYEHME YenoBeKa B UX pacnpocTpaHeHmn. HapyLueHme 3Kono-
rMYecKoro paBHoBecusl. [epcneKkTVBbl Pa3BUTUA U PeLLeHNs 3KOIOrMYecknx npobnem. OxpaHa

OKpY>KatoLLel cpeabl.
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