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MuHHCTEPCTBO HAYKH U BBICIIEro o0pazoBanus Poccuiickoit denepanum
denepanpHOE rOCYAapPCTBEHHOE OIODKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHUs
«TamOO0BCKHI TOCYIapCTBEHHBIN TEXHUUECKUN YHUBEPCUTETY

[MPUHATO YTBEPXJIEHO
pemenniem Yuenoro copera ®I'bOY BO «TI'TY» npuka3zoMm pekropa @®I'BOY BO «TI'TY»
19 saBaps 2026 r. (mporokon Ne 1) 19 staBaps 2026 r. Ne 6/1-04

IHPOI'PAMMA OBHIEOBPA3OBATEJIBHOI'O BCTYIIUTEJIBHOI'O
NCIIBITAHUA 11O XUMHUHAN

Oobs13aTeIbHBIN peAMeT NP nocTyviennu B 2026 roagy Ha mporpamMMsbl 0aKaJlaBpuaTa
18.03.01, 18.03.02, 19.03.01, 19.03.02

IIpeamet nmo BbIOOpPY npH noctymjieHnu B 2026 rogy Ha nporpaMmmsl 0aKajiaBpuaTa
05.03.06, 08.03.01, 11.03.01, 11.03.03,

12.03.04, 13.03.01, 13.03.02, 15.03.01, 15.03.02, 15.03.06, 20.03.01, 21.03.01, 22.03.01,

23.03.03, 27.03.02, 27.03.04, 28.03.02, 35.03.06, nporpammy cnenuaaurera 23.05.01

[Ipenmer u 3aaun XUMHH, CBA3b C IPYTUMU HayKaMHu.

Xumuyeckuil snemeHT. OTHOcHUTEIbHAasi aTOMHAasi W OTHOCHUTENIbHAs MOJIEKYJspHas Macchl. 3aKoH
COXpaHEHHUs MacChl BEIIECTB, €ro 3HaueHWe B XuMuu. Moabs. MomspHas macca. 3akoH ABoraapo. Yucio
ABorazipo. Mosnsipablit 00bEM raza. OTHOCHUTENbHAS IIIOTHOCTh. POPMYJIbI BELLIECTB.

Crpoenue atoma. CTpoeHHE 3JIEKTPOHHBIX OOOJOUYEK AaTOMOB 3JEMEHTOB: §-, p-, d-, f-2JIEKTPOHHBIE
CEeMENCTBa 3JIEMEHTOB. DJIEKTpOHHAs KOHGuryparus aroma. OCHOBHOE M BO30YKIEHHOE COCTOSIHUSI aTOMa.
CocraB aToMHBIX sifep. M30Tonbl.

Yuenue o nepuoauyHOCTU. Masbie ¥ OOJIBLINE MEPUOJIbI, IPYHIbl U MOATPYHMbl. 3aKOHOMEPHOCTH
W3MEHEHHsT XMMHWYECKHX CBOWCTB 3JIEMEHTOB M MX COECIMHEHMM MO IepuoaaMm M rpymmam. [lepuonumueckuit
3aKOH xumuyeckuid sneMeHToB [[. M. MenpaeneeBa. XapakTepUCTHKa OTHCIIBHBIX XMUMHYECKUX JIIEMEHTOB
[JIaBHBIX MOJArPYNI Ha OCHOBAHUU MX TOJIOKEHUS B MEPUOJMYECKON cucTeMe M cTpoeHus aroma. Panmychl
aTOMOB M HOHOB. 3Ha4Y€HHE IMEPHOJUYECKOr0 3aKOHA JJIs MMOHUMAaHHUS HaydyHOM KapTUHBI MUpa, pa3BUTHUS
HayKH U TEXHUKH.

Xumuyeckasi cBA3b. Bunbl xumudeckoi cBsi3u. KoBajeHTHasi CBs3b, €€ pasHOBUIHOCTH: HEMOJISIpHAS,
MOJIsIpHAsl, TOHOPHO-akenTopHas. CriocoObl 00pa30BaHuUsI KOBAJICHTHON CBSI3U. XapaKTEPUCTUKH KOBAJICHTHOM
CBsI3M (TMOJISIPHOCTb, AJIMHA U dHEeprus cBs3u). [loHarrne 06 3eKTpoOTPULIATEILHOCTH XUMUYECKUX JIEMEHTOB.
CreneHpb OKHMCIEHUS U BAJIEHTHOCTh aTOMOB XMMHUYECKUX 3J1€eMEeHTOB. MoHHas cBsi3b U ee oOpazoBaHue. 3apss
noHa. Meramnnyeckas cBa3b. BogopoHas cBs3p. OauHapHas U KpaTHBIE CBSI3U, G- U T-CBS3U. [ mOpuan3amnus
aTOMHBIX opOuTasedl. BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYISPHOTO CTpOEHHUS. THIl KPUCTAUIMYECKOM
peléTky. 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS.

XUMUYECKHE peaklUUH, HUX KIacCU(pHUKAlUsi B HEOPraHMYECKONM XUMHUHU: pEeakUUUd COETUHEHMS,
pa3ioKeHus, 3aMelEeHUsl, HIOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU. DHEPreTHYECcKue
¢ dekTl Xxumuyeckux peakuuil. Tepmoxumudeckue ypaBHeHUS U pacu€Tbl. CoXpaHEHHME U TpEeBpallleHUe
SHEPruM MpH XUMHUYECKUX peakiusx. CKOpOCTh XMMHUECKUX peakUuuid. 3aBUCUMOCTb CKOPOCTH OT HMPHUPOIbI
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pearupymouux BeIIeCTB, KOHLEHTpauuu, Ttemneparypbl. Karamus. OOpaTUMOCTh XHMHUYECKUX PpEaKLUM.
XHAMHMYECKOE PAaBHOBECHUE U YCIIOBHS €r0 CMEILEHUS.

PactBopbl. PactBopuMoCTh BemiecTB. 3aBUCHUMOCTh PAacTBOPUMOCTH BEIIECTB OT HMX MPUPOJIbI, OT
TeMIieparypsbl, naBieHus. TernoBoil a¢ddekr npu pactBopeHun. KoHueHTpanus pacTBOPOB. DJIEKTPOJIUTHI.
OnextponuTtnueckas auccounanus. CreneHb auccouuanuu. CuiibHble W ciadble 3JEKTPOJuThl. Peakuuu
noHHOro oomena. Knaccuduxanus HeopraHM4eCKUX BELIECTB: OKCUIbI, KUCIOTbI, OCHOBAHUS, COJIU C IMO3ULIUN
teopun Appenunyca. KomIiekcHble coeaMHEHMs. XapaKTepHbIE XMMHUYECKHME CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEIUHEHHI: OKCUJIOB (OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX), OCHOBAaHUM U aM(pOTEPHBIX
TUAPOKCUAOB, KUCIOT (OECKHCIOPOAHBIX W KHUCIOPOACOAEPKAIUX), COJieH (CpeAHUX, KHUCIbIX, OCHOBHBIX,
KOMIUJIEKCHBIX Ha IpUMEpPE COEIWHEHHWI allOMUHUSA, XpoMa, IUHKa). [uaponus cosel, oOpaTUMbIi u
HEOOpaTUMBINA THUAPOJN3, COBMECTHBIN Tuaponn3. Cpemaa BOJHBIX PacTBOPOB COJICH. 3HAYeHHUE PacTBOPOB B
IIPOMBIIIJIEHHOCTH, CENIbCKOM XO341CTBE, OBITY.

OxucanTenbHO-BOCCTaHOBUTENbHBIE peakuuu. [lonsTtue crenenu okucneHus. Ilponeccsl okucieHus u
BOCCTaHOBJIEHUSl. MeToJ »3JeKTpOHHOro OajnaHca NIpU paccTaHoBke KodpduuuentoB. Kiaccudpukanus
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN, UX 3HAUY€HHE B OMOJOTMYECKHX Ipolieccax, JIabopaTOpHON U
MIPOMBIIIJICHHON TpakTuke. OKHCIUTENbHBIE CBOWCTBA KOHIEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
BoccranoBuTenbpHbIe CBOMCTBA XJIOPOBOJAOPOIHOM, OPOMOBOIOPOIHOM M H10I0BOAOPOTHON KUCIIOT.

Onexrponu3. [locienoBaTeNbHOCTh AJIEKTPOJHBIX MPOIECCOB. AHOIbI HHEPTHbIE M  AKTHUBHBIE.
DNEeKTPON3 PACILIIABOB U PACTBOPOB 3JIEKTPOIUTOB. [losyuenue Bogopoa, KUCIOpoaa U APYTrUX BELIECTB.

XUMHS JIEMEHTOB

Boaopon. [Tonoxxenue Bogopoaa B nepuoanueckoit cucreme J.M.Menneneea. Haxoxnenue B mpupoe,
noJiyueHue, ceorcrsa. [' mapuasl. [IpumMenenue Boiopoaa.

lanorensl. Haxoxxnenue B mnpupoie, MoiydeHue, cBoiicTtBa. OOmias XapaKTepUCTHKA TIaJIOT€HOB.
OcoOenHoctu XuMHH (Propa.

Xnop. dusnyeckne, XUMHUYECKHE CBOMCTBA. Peaknum ¢ HEOPraHMYECKUMU W OPraHMYECKUMU
BemecTBamu. [lomyuenue xsopa B mnpombinuieHHOCTH. CoenuHeHust xjopa. IlpumeHeHue xjaopa U ero
coenuHeHUN. TOKCHYHOCTh XJIOpPCOAEpIKAIIMX BEUIECTB; MECTUINAbI, repounuasl. bpowm, fion, ux cBoiicTBa u
CBOICTBA UX COCTUHECHUM.

[Moarpynna xucnopoja. O0uias XxapakTepucTUKa 3J1eMEHTOB IM1aBHOM noarpynmsl VI rpynmnsl. Kucnopos.
Xumnueckue, ¢usnueckue cpoiictBa. Amnotpormsa. Ilepokcun Bomopoma. Ilpumenenue kucimopona.
KpyroBopoT kucinopoza B npupoe.

Bopa. ®uznueckne M XMMHUYECKME CBOWCTBA. BiMsiHME BOJOPOJHBIX CBA3€H Ha CBOMCTBA BOJIBI.
Kpucrannoruapatel. 3HaueHuEe BOJbI B MPOMBIIIJIEHHOCTH, CEIBLCKOM XO3SHCTBE, ObITy, mpupoae. OxpaHa
BOJIOEMOB OT 3arpsI3HEHUSL.

Cepa, ee ¢puznueckue U xumuueckue cpoiictsa. CoelMHEHUS Cepbl: CEPOBOIOPOA U CYIb(MUABI, OKCHJIBI
cepbl. CepHuctast kucinota u cyiabputhl. CepHasi KUCIOTA, €€ CBOMCTBA, XUMUYECKHUE OCHOBBI ITPOU3BOJICTBA
CEpHOM KUCIOTHL. THOCEepHast KUCIIOTa U THOCYJIb(aThl.

[Moarpynma a3orta. Azor. Coenunenus azora. Ou3nUecKkue U XUMHUYECKHE cBoMcTBa. OTINYME XUMUU
a30Ta OT XMMHH JIPYTUX p-3JIEMEHTOB V rpynmbl. [IprunHa XuMudeckoil MHEpTHOCTH a3oTa. [IpousBoncTea
ammuaka. CpolicTBa ammuaka, coju amMMmoHus. IlpumeHeHune ammumaka. A30THCTasl KHUCJIOTa, CYJIb(UTHI;
a30THas KHUCIOTa M e€ coJid, OTHOLIeHHe K HarpeBaHuio. llapckas Bojka. BiusHue Ha oKpyKaroulyro cpeny
BBIOPOCOB OKCUJIOB a30Ta. [IpuMeHeHue a3oTa U ero CoOeTMHEHMH.

®dochop, ero amnorpornHbie (HOPMBI, (U3MUECKHE W XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH O€I0oro
docdopa. Oxcunsl Gocdopa, bochun, pochopHoBaructas, dochopucras u GochopHas KUCIOTH U UX COJIH.
dochopubie y1oOpeHus.

[Mogrpynma yraeponma. OOmas xapakrepucTuka odyeMeHToB [V rpynmel T7aBHOW MOATPYIIIBL.
dusnyeckue M XUMHYECKHE CBOWCTBA. YTJIEPOJA, €ro auloTpomnHbIe (POpPMBI. AKTUBUPOBAHHBIN YIOJib.
Kap6unel. Moueuna. {luanosogopoa. PomanoBonopoa. Coenunenust yraepona: okeunsl (11, IV), yronphas
KHUCJIOTa U €€ COJIM, COJIa KalbIIMHUPOBAHHAS U MHUIIIEBasl.

Kpemuuii. I[lomyuyenue, cBoiictBa. CoeauHeHUS KPEMHHS B MPHUPOJE, UX HCIOJIb30BAaHHUE B TEXHHKE:
KBapl, KBapueBoe crekyo. CuiaHbl, CUIMLKBI, CUIMKareib, cuiaukaTel. KpemueBbie kucnotsl. [lpumenenue
KPEMHHS U €70 COCITMHEHUM.

Merasbl
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[Tonoxenue B mepuoanyeckoil cucreme. OCOOEHHOCTH CTPOEHHS aTOMOB METalIoB. MeTainueckas
CBsA3b. XapaKTepHble GU3NYECKUEe U XUMUUeckue cBoiicTBa. Koppo3us metanios.

Hlenouynsie MeTamibl. O01Ias XapaKTEpUCTHKA Ha OCHOBE IOJIOJKEHUsI B nepuoanyeckoit cucreme J[. U.
MenneneeBa. CoeiuHeHuUs1 HaTpuUs, Kajlus B Ipupoje, ux npumeHenue. Kanuiinele ynoopenus.

OO0mas xapakrepucThka 3yieMeHToB uaBHbIX noarpynn II u III rpynn nepuoauueckoit cuctemsl [1. U.
MenneneeBa. Kanbuuii, ero coenunenus B npupo/ie. 2KecTKoCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHHUSI.

AnromMuHui. XapakTepuCTUKa JIIOMHHHUS U €ro CoeAUHEHHH. AMGPOTEpHOCTh OKCUAA U TUAPOKCUAA
QIFOMHUHMS, aJIFOMUMHATHI, KBaclibl. CIUIaBbl HA OCHOBE altOMUHUS. [IprMeHeHns alntoMIUHMS U €T0 CIUIaBOB.

XKeneszo. XapakrepucTruka CBOWCTB Keje3a, OKCHI0B, THIPOKCHIOB, cojeil xene3a (11 u III). [Tpuponusie
coenuHeHus xxene3a. CruiaBsl XkKelle3a — UyryH U cTaib. [I[puMeHeHue cIijiaBoB U xelesa.

Xpom. HaxoxneHnue B mpupojae, mojiydeHue, cBoiicTBa. CoeIMHEHHS XpoMa Pa3IMYHBIX CTEICHEH
OKHCJICHHUS, XpPOMaThl U JUXPOMAThI; XpOMOBasi cMeCh. TOKCUYHOCTh coequHeHui xpoma/ Ilpumenenue xpoma
U €ro COECIMHEHUM.

Mapranen. Haxoxnenue B npupoje, nojydeHue cBoiictBa. Baxueimmue coenunenust mapranma(ll, 1V,
VI, VII). [Ipumenenue.

Menb. Haxoxnenue B mnpupone, nonydenue cpoictBa. Coenumnenus wmenu(l, II), ux cpoiictsa.
KommnekcHble coeIMHEHUsT MEIH.

[uuk. Haxoxnaenue B mpupojie, nojaydeHue cpoiicrsa. AM@orepHocTs HuHKa. CoeiMHEHUs, B TOM YHCIIe
U KOMIUIEKCHBIE.

Mertamnyprus. Metamuibl B coBpeMeHHOH TexHuke. OOuue crnocoObl nojydeHus MetamwioB. OOmiue
Hay4yHbl€ IPUHIIMIIBI XUMUYECKOTO MPOU3BOIcTBA. /[JoMeHHOe nmpou3BoAcTBO uyryHa. CrocoObl Mpou3BO/ICTBA
cranu. [IpoOnemMbl MalOOTXOJHBIX MPOU3BOJICTB B METAUIYPrUHM U OXpaHa OKpyxkaromie cpeabl. Pa3Butue
OTEYECTBEHHON METAJUTypTrUu U €€ 3HaUeHUE Ul Pa3BUTHUS APYTrUX OTpaciaeil MPOMBIIIIEHHOCTH.

B3aumocBs3p Heopranuueckux coenvHeHuid. KadecTBeHHbIE peakluu Ha HEOPraHUYECKUE BEIEeCTBa U
HOHBI.

[IpaBuna paGoter B saboparopuu. [IpaBuna Oe3omacHOCTH TpH padboOTe C EIKUMH, TOPIOYUMH U
TOKCUYECKUMU BEIIECTBAMM, CPEICTBAMHU ObITOBOM XuMMuHU. HaydHble METOJbI HCCIENOBAaHUS XUMHUYECKHX
BEIIECTB U MpeBpalieHnii. MeTo1bl pa3iejeHusl CMECEd U OUUCTKHU BEILIECTB.

Teopust cTpoeHust opraHuyecKux coenuHeHuil. OCHOBHbBIE MOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHHS
A. M. BytnepoBa. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XMMHYECKOro cTrpoeHus. M3omepus (CTpykTypHas u
[IPOCTPAHCTBEHHAsI), TOMoJIorus. B3auMHOe BiIMsSHHME aTOMOB B MOJIEKYlaX. OJEKTpPOHHas MpUpojia
XMUMHUYECKUX CBSI3€H B MOJIEKYJIaX OPraHMYECKUX COEAMHEHUH, CHOCOObI pa3pbiBa CBS3€H, IMOHSATHE O
CcBOOOAHBIX paaukanax. @yHKIMOHANbHAs Tpymna. [ népuauzanus aToMHbIX OpOuTaNel yriepoaa.

Knaccudukanuss opranmyeckux coeauHeHUW. PamukanbHBI W MOHHBIA MEXaHU3MBI PEaKIUi B
OPraHU4eCcKO XUMHH.

[IpenenbHbIE YriIeBOIOPOIbI

['omonoruueckuil psj MpeneiabHbIX YrIIEBOJOPOAOB, MX 3JIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE
(sp3-m6pmm3auml). Meran. Howmenknarypa, XuMUYeCKHe ¢ (U3WYECKHE CBOWCTBA MPEACIBbHBIX
yraeBoaopoioB. Lukinoankansl. [lpenenbHbie yrieBoaoposl B IPUPOIE.

HenpenenbHble yrieBo10poabl

I'omosorvueckuil psii STUICHOBBIX YIJIEBOJAOPOJOB (ajkeHbl). JIBoiiHas CBsI3b G— WU T-CBS3H, sz_
rubpuauzanus). dusudeckue cpoiicTBa. V3omepus yriepoaHOro ckeiera U IOJOKEHUE JIBOMHOM CBS3H.
Homenknatypa STHJICHOBBIX YIIE€BOJOPOJOB. XUMHUUYECKHE CBOWCTBA. CrocoObI MOMYYEHUS STHIICHOBBIX
yriaeBoaopoIoB. [IpumeHeHre 3TUIEHOBBIX YITIEBOJOPOIOB.

Juenoble yrineBojoponsl. Knaccudukanus aueHoBbix. CrocoObl mnonyudeHus, ¢QuU3MYecKue U
XUMUYECKHE CBOMCTBA. IIpUpOaHBIN M CHHTETUYECKNN KaydyKH, CTPOCHHUE U CBOWCTBA.

AneTHiIeHOBbIE YIIeBOAOPObl (ajikeHbl). TpoiiHas cBs3b, Sp-ruOpuau3anus. ['omonorudeckuilt psia
alieTuyieHa. XUMHUYecKHe M (U3MuYecKue CBOMCTBa, NpuMeHeHue anerwieHa. IlomyueHue ero kapOHAHBIM
CrocoO0OM U U3 MeTaHa.

ApomaTtudeckue yrieBoJopoasl (apensl). Ilpmsnakm apomarmunoctu. Kiaccuduxanus, wzomepus,
HOMEHKJIaTypa. beH301, ero a1eKTpoHHOE CTpoeHHe, XUMUUeckhe cBoicTBa. IIpomblluieHHOE MONydYeHHE U
pUMeHeHHe OeH30J1a U JPYIHX apoOMaTHYECKUX YrieBoaopoJoB. Tosyos, kcuionsl. [IpaBuiia opueHTanuu B
0eH30JIbHOM KoJiblie, 3amectutenu | u Il poga. CoBnanatomniast 1 HpecoBnagaroiasi OpUEHTALNH.
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[TonsiTHE O SIOXMMHUKATaX, YCIOBHS MX MCIOJIb30BaHMS B CEJICKOM XO3iHCTBE HA OCHOBE TpeOOBaHUM
OXpaHbl OKPYKAIOIIEH CPEbI.

[IpupoaHble UCTOUHUKU YIIIeBOAOpo0B. HedTh, mpupoaHbIi Ta3 U MONMyTHbIE HEPTSIHBIE Ia3bl, Yroib.
@pakunonHas neperonka Hegtu. Kpexunr. Apomaruzanus HedrenpoaykroB. OxpaHa OKpYKarolled cpebl
npu HedrenepepadoTKe.

[Ipown3BoHBIE YTIIEBOAOPOAOB.

Crnuptsl. Knaccudukauus, crpoenue. M3omepus. Homenknarypa crnuptoB. XUMHYECKHE CBOMCTBA
cnupToB. Boopoanbie cBs3u MEXy MoJIeKylnaMu cnupToB. [IpuMenenne cnupToB. SII0OBUTOCTD CIUPTOB, UX
ryouTenpHoe IeCTBUE HAa OPraHu3M YeJl0BeKa.

®enoubl. Knaccuduxanus denonos, HomeHknatypa. CTpoeHue, XUMHYECKHE U (DU3MYECKUE CBOMCTBA
¢denona. BzaumoneiictBue ¢ ¢opmanbaeruaom. Ilpumenenue ¢enomna. OxpaHa OKpyXkarolied cpeisl OT
MIPOMBIIIJIEHHBIX OTX0JIOB, COJIEpPXKAIUX (PEHO.

Anblierusipl ¥ KeTOHBI, UX CTPOEHHE, XUMUUeckue cBoiicTBa. [lonydyeHne u npuMeHeHHe aabIEeruioB U
KETOHOB.

Kap6onoBeie kucnorsl. Kiiaccupukanus, HOMEHKIATypa, TOMOJOTHYECKHM psa  HpeneiabHbIX
OJIHOOCHOBHBIX KHCIIOT, X cTpoeHue. KapOokcuipHas rpymmna, B3aMMHOE BIMSHUE KapOOKCHIIBHON IPyMIbl U
YIJIEBOAHOTO pajaukana. Ou3zndyeckue U XMMUYECKHe CBOMCTBa KapOOHOBBIX KHCIOT. MypaBbUHAs, YKCyCHas,
OeH30iHasl, MaJbMUTHHOBAs, CTEApUHOBAs, OJieMHOBas KUCIOThL. [loiaydyeHue u npuMeHeHHE KapOOHOBBIX
kucaoT. [Ipon3BoiHbIE KAPOOHOBBIX KUCIOT.

Cnoxusie a¢upsl. Crpoenue, mnosiyueHue peakuuert stepuduxanuu. XKupsl. Kraccuduxammusi.
X¥uMHU4ecKue CBOMCTBA. POsb )KMPOB B KUBBIX OPraHU3MAX.

CuHTeTHYECKHE MOIOIIME CpEeACTBA, UX 3HAUCHME. 3alluTa OKpYXKAlolled cpeibl OT 3arps3HEHUs
CUHTETHUYECKUMHU MOIOIIMMHU CPEICTBAMHU.

VYrnesoasl. Knaccudukanusa. Crpoenune. Dusmueckue M XHMHUYECKHE CBOWCTBA MOHOCAXapuJIOB
(rmroko3a, (pykTO3a), posib B JKMBBIX OpraHu3Max M B mpupoje. Maibrosa, 1aKTo3a, caxapo3a, UX THIPOJIu3,
POJIb 7Sl )KUBBIX OpraHu3MoB. Kpaxmai u 1eion03a, uX CTpOeHHE, XUMUYECKHEe CBOMCTBA, (DYHKIIMU U POJIb
B JKUBBIX OpraHu3max u B npupoje. [Ipumenenue nemntono3sl U ee npou3BoAHbIX. [loHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX.

Hutpocoenunenus amudaruueckue u apomaruyeckue. Ilosnyuenume, cBoiictBa. Homenkiatypa.
ToOKCHYHOCTB.

Amunbl anmudarundeckue u apomaruueckue. Kmaccuduranumsa. Homenknatypa. CTtpoeHue amMHHOB.
duznyeckue W XHMHYSCKHE CBOMCTBA. B3amMoIeHCTBHE C BOJOM M KHCIOTaMH. AHWIINH, CBOICTBA,
TOKCUYHOCTb. [lonydenne anniamHa U3 HUTpoOeH301a; MPAKTUYECKOE 3HAUEHUE aHWIINHA.

AmunokucioTel. CTpoeHue, XUMHUYECKHE OCOOEHHOCTH, H30MEpHUs AaMHHOKUCIOT. Pusnueckue Hu
XUMUYECKNE CBOMCTBA. Peaknys NoJMKOHIEHCAlui aMHHOKHCIIOT.

[Tentuapl. CuHTEe3 NENTHIOB, UX CTpoeHHE. Posib menTunoB B opranu3mMax

benku. Knaccudukamnus. Crpoenue, crpykrypa 6enkoB. Cunte3 6enkoB. CBoiicTBa 0enkoB. OyHKIIUU U
POJIb OENKOB B KUBBIX OpraHu3Max. 3HaYeHUE MUKPOOHOIOTHYECKON IPOMBIIITIEHHOCTH.

HyxknenHoBbIE KHCIIOTBI, CTPOEHUE HYKJICOTHIOB. [IpHHINIT KOMIUIEMEHTAPHOCTH MOCTPOEHUS BOMHOM
cnupan JJHK. PoJsib HyKII€MHOBBIX KUCIIOT B )KU3HEAEATEIBHOCTH KIIETKH.

B3aumocBs3p oprannueckux coeauHeHuil. nentudukanus oprannueckux coeauHeHuil. KauectBeHHbie
peaKuy OpraHuuecKuX COCTMHEHHH.

BricokomonekysipHble coefuHeHus. Peakuuu nogumepusanMu M MOJMKOHJeHcauuu. llomumepsr.
[Inactmaccel. Bonokna. Kayuyku.
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