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1. IosicHuTenbHASA 3aMHCKa

HononnutenbHas obmeobpasoBaTensHas [Iporpamma «3anuMarenpHas OHonorusy (Janee —
IIporpamma) mis 10 kmacca ecTeCTBEHHO-HAYYHOH HAMPABICHHOCTH HMEET O3HAKOMHTEIbHBIM
ypoBeHb. IIporpamma crnocoOCTByeT (OPMUPOBAHUIO Y YHYAIIUXCS OCO3HAHHBIX IIPUHIIMAIIOB
3I0pOBOr0 O0Opaza »Xu3HM, OoJjiee TIYyOOKOH TOATOTOBKE INKOJBPHUKOB B KIJIACCAX XHMUKO-
oronormueckoro npopmiss. Ocoboe BHUMAHKE IPH H3YICHUH OHOXUMHH YIEISETCS 0COOCHHOCTIM
XMMHYECKOT'O COCTaBa OPraHu3Ma 4eJIOBeKa C IIOMOIIBI0 OHOPeTyIsITOpoB (3¢ pekTopsl, BUTAMUHHEI,
TOPMOHBI); OOMEHa BEINECTB OpPraHW3Ma H CPABHUTEIBHOW XapaKTEPHCTHKE OHOXMMHUYECKHX
IIPOIIECCOB B COCTOSIHUM 37I0POBBS 1 OOJIE3HH.

ITporpamma paccuntana aa 344aca (1 yac B HeJIeIIrO).

IMenap: ycBoeHHE ydamuMHCS 3HAHWUH O MOJCKYJSIPHBIX OCHOBAX JKHU3HEJEATEIBHOCTH
OpraHM3Ma 4elOBeKa, NPHOOPETEeHHe YMEHHH U HABHIKOB, HEOOXOMMMBIX Iis BEICHHS
HCCIIEN0BATEIBCKON PaOOTEHIL.

3apaun:

o OpUBUBaTh IIO3HABATEIBHBIM HMHTEpEC K HOBOMY IIPEMETY dYepe3 CHCTEMY
Pa3sHOOOPa3HbIX 3aHITHI, IPOBOAUTH NPAKTHYECKHE PAOOTHI U TA00PATOPHBIE OIIBITHL,

°  CO3JaBaTh ycJOBHA A (HOPMUPOBAHMS IPEIMETHOW M y4eOHO- HCCIIETOBATEIHCKOM
KOMIIETEHTHOCTEH 00ydJaromuxcs;

e oOecrneunBaTh YCBOCHHE OOYUYAIONIMMECS 3HAHHN OCHOB OHOXUMHYECKOU HAYKH:
BaXHEUIMX (PaKTOPOB, HMOHSATUH, 3aKOHOB M TEOpHUil, S3bIKa HAYKH, MOCTYIHBIX 000ONICHHI
MHUPOBO33PEHYECKOIO XapaKTepa B COOTBETCTBUH CO CTAHAAPTOM OHOJIOTHYECKOTO U XUMHUECKOTO
o0pa3oBaHus;

e  CcrmocoOCTBOBATH (POPMUPOBAHUIO MTPEIMETHBIX YMCHHI W HABBIKOB: YMEHHUS paboTaTh C

XUMHYCCKUM O60py,I[OBaHI/IeM U ABJIICHUAMH, CTaBHTh XHUMHUYCCKHUEC OIIBITHI, BECTHU Ha6JIIOI[6HI/I$I

4epe3 CUCTEMY JTa0OPATOPHBIX ¥ MPAKTHYECKUX padoT;



°  (OPMHPOBATL HABBIKK 3110poBOr0  00pa3sa JKHU3HH IIOCPEICTBOM OHOXHMHYECKOIO

SKCIOCPpUMECHTA.

B ocnose IIporpammer 3amoskens: mmen (DYHKIMOHUPOBaHHS OpraHM3Ma 4YeNoBeKa Kak
CAMHOTO IEJIOTO TOCPEICTBOM B3aMMOJIEHCTBHS XHMHUECKUXBEIECTR 4Yepe3 B3aUMOCBSI3b OOMEHA
BCILCCTB, €ro perynsaliuMM W NpPOSBIAEMBIX (YHKIHUIT OpraHmsma. [IporpamMma croco6ceTByeT
$opmupoBanuio 310poBoro obpasa JKM3HH Ha OCHOBE TEOPETHUECKHX 3HAHHH 1 [IPAKTHYCCKHX
yMeHu# B obnactu 6uoxumun. B xome peamasamun IIporpamMmer y oGydarommxcst popmupyrores
KOMMYHHKATHBHBIC MBAJICOIOTHYECKUE KOMIICTCHIMH, BOCITHTHIBAETCS OTBETCTBEHHOE OTHOIICHHE
K Ipupojie, OepeXHOe OTHONICHHE K  ydeGHOMy 00OpYNOBaHUIO, YMEHHE IKUTh W
BSaHMOHeﬁCTBOBaTB B KOJIJICKTHUBE.

M3ydenne 6moxumuu crnoco6eTByeT (hOpMHpPOBaHMIO y O0YYAONIEXCS HAYYHOMN KapTUHBI

Mupa, ux I/IHTCJIJIGKTyaJIBHOMy Pa3BUTHIO, BOCIITUTAHUIO HPaBCTBCHHOCTHU, TOTOBHOCTH K yqe6e Hu

Tpyny.

2. Ilnanmpyemblie pe3y/ibTaThl 0CBOEHHS Kypeca
B obnacmu npeomemmnvix pezyromamos nporpamma «buoxumusy
TIIPENOCTABIIACT YICHUKY BOSMOXKHOCTD HAa YPOBHE CPEIHETO (TIOTHOIO) obmeroodpasoBanus
Hay4IHUTHCS Ha IPOQUIEHOM YPOBHE
® XapaKkTepHu30BaTh OCHOBHBIE KIACCHI COENMHEHHH, BXOIAIIMX B COCTaBKUBOHUMATEPHH;
®  BOKHEHINHE pasnensr Guoxumun: Gesku, epMEHTbL, JTHITHIbI, HYKJIEMHOBBICKHCIIOTEI,
BUTaMUHEI,
®  OCHOBHBIE IPUHITAIIEL, JeKaIue B OCHOBE KOJIMYECTBEHHOTO "
Ka4eCTBEHHOTO aHAJIM34.
Ilo nroram peamsawun Iporpammer yaamuecs NOJIY4YAT BO3MOKHOCTHHAY YU ThCH:

® OIIPEACNIATh IMPUHATICKHOCTE BCIICCTB K OIIPEACIICHHOMY KJj1acey

COCIMHEHMIA;



] IPOBOJUTE KAYECTBEHHbIC PEAKITHN Ha OCIIKU, (PePMEHTHI, BUTAMHHBL;

® Ha6HIOIIaTb 1 BECTHU I'PaMOTHEIC 3aITHCH Ha6JHOI[aCMBIX HBH@HHﬁ;
® ITpOU3BOJUTDH CpaBHI/ITGHLHHﬁ AHaJIU3 IOJIYUCHHLIX PC3YJIbTATOB, ACIATbBBIBO/IbI.
HpI/IO6p€TCHHLIC 3HAHUA U YMCHHUS B HpaKTH‘-ICCKOﬁ JACATCIIBHOCTH H

IIOBCEHEBHOMN XKU3HHU OYAyT CITOCOOCTBOBATH:

® (hOPMUPOBAHUIO 3I0POBOTO 00pa3a KUIHU;

® 5KOJIOTUYECKU TPAMOTHOMY IOBEACHUIO B
OKpY’Karolleit cpee.
Pexomenayemsbie ¢popMbI H METOAbI 3AHATHIA

ITo TIlporpamMve mpeayCMOTPEHO BBIITOJHCHHE IPAKTHUYCCKAX  PabOT, HMEIOIIHUX
HCCJIENOBATENIbCKUN  XapaKTep, KOTOPbIE MOXHO  pacCUIUpUTh N0  PAaMOK  IPOEKTHO-
HCCIIEOBATENbCKOM. TemaThka WHcclaeoBaHUN IpejiaraeTcsi CaMUMHU  YYaIUMHCS WM UX
pomutensmu. JloOble XWMHUYeCKWe WCCIACIOBAHUS IPOBOASTICA C COOJIONEHHEM IIPABHII
Oe3omacHON paboOTHl B XHUMUYECKOU jaboparopuu. [IpeMMyIeCTBEHHO HCIOIB3YIOTCS CPEICTBA
«CYXOH XHMHH», Pa3HOOOpa3HbIE TECT- CHCTEMBI, HE TPEOYIOIHE CHECIHATbHBIX YCIOBHHA IS
[IPOBEICHUSIIKCIIEPUMEHTOB.

DopMbI ATTECTAIUHA H KOHTP OIS

C 1enpl0 KOHTPOJSI W OIEHKH pe3yibTaToB TOATOTOBKH M y4eTa HHIABHIYATLHLIX
00pa3oBaTeNIbHBIX  JOCTIIKCHHM  OOyYarolUXCsA  NPUMEHSIOTCA:  BXOJHOM  KOHTPOJIB;
IIPOMEXYTOYHAS aTTeCTAIlUs; HTOTOBas aTTeCTals.

BxomHOoH KOHTPOJIH (IpenBapuTesibHas aTTECTAIHs) - 9TO OLEHKA HCXOHOTO YPOBHS 3HAHMM
oOyJaroluxcs Iepes HadajaoM 00pa3oBaTeIbHOTO IPOIIecca.

[IpomexyTodHas aTTecTalys - 3TO OLEHKA KaYecTBa YCBOECHHS O0YUYAIOMIUMUCS COAEPIKAHUS
JIOIOJIHUTENBHOM 00Iepa3BuBaromei [IporpaMmmer Briepro 1 00y4YeHus 110 HTOraM I oy rousi.

Hrorosas arrecranmys - 3TO OIEHKA YPOBHS JOCTHIKEHHH OOYYAIOMIMXCS II0 3aBEPIICHUH
IIporpammel.

IIpuHIunE! aTTecTauy:



- YUCT HHAUBUAYAJIBHBIX H BO3PACTHBIX 0COOEHHOCTEM o6yqa10mnxc;1;

- cBoOO/Ia BBIOOpA IIeJJaroroM  METOJIOB u  (hopm
IPOBEICHUSIN OIIEHKUPE3YJIhTAaTOB;
- OTKpBITOCTH pE3YJbTAaTOB Ui II€JaroroB H POMAUTEIICH.
Kpurepusimu olleHKH pe3yIbTaTUBHOCTH 00YUCHHUS SIBIISIIOTCS:
- KPUTEPUH OIICHKH YPOBHS TCOPETUYCCKHX 3HAHHN MPOTPAMMHBIM TPeOOBAHUSIM;
HIApoTa Kpyrozopa; cBoOOIa BOCHPHSTHS TEOPETHUYECKON WH(POPMAIUH; Pa3BUTOCTH
IIPAKTUYECKHX HABBIKOB PAa0OTHI CO CIICNHUAIBHOW JHTEPATypOil; OCMBICICHHOCTh W CBOOOIA

HCIIOJIb30BAHUS CHCIUAIHLHOM TCPMHUHOJIOTHH,

- KPUTEPHHU OLICHKH YPOBHS IMPAKTHYECKOU IOATOTOBKH 00YUAIOIUXCsI: COOTBETCTBHE
YPOBHSI pa3BUTHs IPAKTUYECKUX YMEHUH M HABBIKOB NPOTPAMMHBIM TpeOOBaHUSM; CcBOOOIA
BJIaJICHHS CHEIMATIBHBIM 000pYy/I0BAHUEM, OCHAINEHHEM; Ka4eCTBO BBIMOJHEHHUS MTPAKTHYCCKOTO
3a/laHKs; TEXHOJIOTUYHOCTh MPAKTHYECKOM NeITeILHOCTH;

- KPUTEPHH OLEHKH YPOBHS PAa3BUTHUSL U BOCIHUTAHHOCTH OOYYArOMIMXCS: KYJIbTypa
OpraHM3alii IPAKTUYECKOI0 3aJaHMsl; aKKypaTHOCTh M OTBETCTBEHHOCTh IpH padoTe;
Pa3BUTOCTH CIIEHUATBHBIX CTIOCOOHOCTEH.

@®opMo#i arTecTallié W KOHTPOJIS SBJISIOTCS HpPAKTHYECKHE W JIAOOpaTOPHBIEC 3aHATHSI, B
X0Jle KOTOPBIX OCYITIECTBIISICTCS

®  BBHINOJIHEHHE NPAKTUYECKUX 3a/IaHui (IPakTUKyM, JTabopaTopHas padbora);

®  TeCTHpPOBAHHUE;
®  0mpoc;

°  mOpoekTHad 3auéTHas padoTa.

3. Copep:xanue y1e0HOro (TeMaTH4ecKOro) miaHa

Beenenue

Temal. Beenenne B Ouoxumuio. IlpaBumiaa texHuxku 0e€30IACHOCTH.



MeTO,Z[I)I 6I/IOXI/IMI/I‘-IGCKI/IX HCCIICTOBAHUH.

Teopus. Buoxumus xak HayKa. Mcropus passutus 6umoxumun. Pois 0TeqecTBEHHEIX YYEHBIX
B pasBUTHH Omoxumuu (pabotsr A. 4. Hanunesckoro, H. U. Jlynuma, A. H. baxa, B. A.
Onrensrapara, A. H. Bbenozepcxkoro, A. C. Crupuna,}O. A. Opunnnukosa, B. I1. Cxynadesa u np.).
Bsaumocssi3b Ouoxumun ¢ MOJICKYJIAPHOH OHOJOTHEH, GHOGU3HKOM 1 GHOOPraHUYEeCKOH XHMUEH.
3HaveHHe OHOXIMUH JUId Pa3BUTHs OHOJIOTHH, MEIUIIHHEI, OMOTEXHOJIOTHH, CEeTBCKOrO XO03SIMCTBA,
TCHCTUKM M SKOJNOrMH. MeToibl OHOXMMHYECKHX WCCIENOBAHUN M WX XapaKTEPUCTHKA.
Hcnonssopanne  coBpemennpix CKOPOCTHBIX W aBTOMATH3UPOBAHHBIX (DH3UKO-XHUMHUYECKHX
METONOB  aHamm3a it OHOXHUMHYECKHX Ieiell. BHOXHMHUECKHe METOABl MOHUTOPHHIA
OKPYZKAarOWEH cpelbl. XUMITUECKHii COCTaB OPraHu3MOB H 06IIee HOHSTHE 06 oOMeHe BeIecTs u
SHCPI'HH B )XHBOH IPUPOJE.

Tema 2. Beaxu

Teopusa. Ponn Genkos B TIOCTPOCHUM ¥ (DYHKIHMOHMPOBAHMU KUBBIX cHcTeM. IIoHSTHE O
IIPOTCOME M NPOTEOMHKE. AMMHOKHCIOTHBIA cocTaB 6eikoB. IIOHSTHE O IIPOTENHOTECHHBIX
AMHUHOKHCIIOTaX. Croco0 CBSI3M aMHHOKHCIOT B OEIKOBOM Mozekyne. Ilemmunsr. Tlpuponusie
IENTHABL (TJIYTaTHOH, Ba3OIPECCHH, SHKe(aTUHBI, SHIOPOUHBI U 1p.), UX du3nonoruueckoe
SHAICHHUE M MCIIOJIb30BAHME BKAYECTBE MEIUIMHCKUX TIPENIAPaTOB. XUMHUECKIH CHHTE3 IIENTHIOB
3a[IJAHHOTO CTPOEHHUS U BO3MOXKHOCTH MX IIPUMEHEHHS. CrpykTypa OeIKOBBIX MONEKYL.

llepsuunas crpykrypa 6ekos. [IpuHnuner 1 MetTomsl onpenenerus NEPBUYHON CTPYKTYpPHI
Oenka. ABroMarmueckme wu MOJIEKYJIAPHO-TCHETUYECKUE  METO/BI ONPEJICIEHNsS]  TIePBUYHOMN
CTPYKTYpbl. KoMIbIOTEpHBIE 6GaHKH NAHHBIX O IEPBUYHON CTPYKTYpe O€EIKOB. DBOJIOLHS
NICPBAYHON CTPYKTYpPBI GENKOB (Ha IpuMepe OUTOXPOMOB).

Bropuunas u mamsropuunas CTPYKTYypbl OenkoB. Ilomstue 06 a- u f- KoH(popmanmsax
IOmMIenTHAHON tenn (pabotsr JI. Tlonumra). [lapameTps o - crmpanu HONHIEHTHIHON Iemw.

HazBropuansie cTpyKTyphl B Gekax v uX 3HAUCHHE



101 QYHKIIMOHUPOBAHUS CIIeIA(pHUYCcKHX IpyIn 6enkoB. CBA3b MEPBUYHON U BTOPHYHOM CTPYKTYD
OenkoBoi Momexymbl. Kimaccudukaiiwst 6eIKOB O 3JIEMEHTaAM BTOPUYHON CTPYKTYpHL. JlOMEHHBIH
IPUHIUI CTPYKTYpPHOM opraxm3anun OenkoB. [loHSTHE O CTPYKTYpHBIX M (PYHKIMOHAIBHBIX
JOMeHax (Ha mpuMepe UMMYHOTJIOOYIMHOB M KaTATUTHIECKH aKTUBHBIX O€JIKOB).

Tpernunast cTpykTypa OenkoB. THIBI CBs3ei, oOecIeunBarOIUX MOAAEPKAHUE TPETUIHOM
CTPYKTYpHL. JlMHAMHYHOCTH TPETHYHON CTPYKTyphl OenkoB. CaMoOpraHm3anusi TPETUIHOM
CTPYKTYpbI OEIKOBOW MOJICKYJIbI U POJIb CIEIMUAPUISCKIX OENKOB-IIAepOHOB B 3TOM IIpOLECCE.
IIpenckazanue NpocTPaHCTBEHHOTO CTPOSHHS OEJIKOB, MCXO0/1SI U3 MX IEPBHYHON CTPYKTYPEL

YerBeprtuunass cTpykTypa OenkoB. CyObemuHHIBI (IPOTOMEPBI) M JIHMOJEKYJIbI
(MynpTEMepbl). KOHKpeTHBIE MpUMEpPHl YETBEPTUYHOM CTPYKTYpHl O€IKOB (reMOoryioOuH,
JaKTaT/IeTUAPOTeHas3a, KaTanasa u Jp.). THIel cBs3eil Mexay CyObeMHUIIAMU B JIIUMOJIEKYIIE.

Homenxnatypa u xinaccudukaims OenkoB. DyHKnuoHaNbHas Kiaccuukaius OEIKOB H
XapaKTePUCTHKA OTHAEIBHBIX TPYII: CTPYKTYPHBIX, COKPATHUTEIBHBIX, 3AIIUTHBIX, TOKCHYECKUX,
PEIENTOPHBIX W PEryIATOPHBIX. belKku(MeTaIoOTAOHEHHBI, FTeMOTJIOONH ¥ Jp.) KaK JEeTOKCHKAHTHI
KCEHOOMOTHKOB B OpraHU3Me.

Ilpaxmuxka. Ilpaxmuyeckas ~ paboma. Tema: «Pazoenenue AMUHOKUCTOM
MemooompacnpeoeiumebHol Xxpomamozpaguu na bymaze ».

Ilpaxmuueckasn paboma. Tema: «IIpuecomosnenue pacmeopa beixa (AUUHO20 ANLOYMUHA).
Pasoenenue 6enkos Kypunozo siiya no ux pacmeopumocmu. [lenamypayus benxos (oopamumas u
Heobpamumas,) ».

Tema 3. ®epmeHTHI

Teopua. PaznooOpazue KATATUTHUYECKH AKTUBHBIX MOJICKYJ. KaTamuTHUecKd akTHBHBIE
Oenku (3H3UMBI), KatamuTudecku aktuBHble PHK (pubo3umer),

KaTaJIMTUYECKH aKTUBHBIC aHTHTeNa (a03umbl). Katanutudeckas pyHKUus OeiakoB. Pazmuans
B CBOMCTBax (EPMEHTOB M KarajM3aTOpoB MWHOH mnpupoisl. Coenu@uyHoCTs IEHCTBUS

depmenToB. Ponb oredecTBeHHBIX yueHbix (M. II.



ITaBnos, A. E. bpaynmreiin, I1. A. OHIeNbrapAT U Jp.) B PasBUTHH SH3HMOJOTHL IonsTre o
CYOCTPaTHOM W aIIOCT pRIaRNOM " UCHIPaX B MOJICKyJe (epMeHTOB. DepMeHTHI MOHOMEPBI
(TpunicuH, nH3ONEM) W MYIBTUMEPBI  (IIyTaTHOH- pejykTasa). IlomaTme o KoepMeHTax.
Kodepments — nepernocunxu BoZopona u snexrporos (HALl, HAJI®, ®AJT),  aToMHBIX TPy
(AT®, koepment-A, HI®-caxapa).

MHosxkecTBeHHBIE  (hOpMBI (QepMEHTOB U WX (YHKIHOHATBHOE 3HAYCHHE. NzodepmenTsr
JAKTaTICTHAPOTEHA3bl. 3HAYEHHE WCCIENOBAHUS MHOMKECTBCHHEIX dopm  depmentoB s
MC/IIIMHBL, TCHETUKH, CENeKIMH W MOHHTODHHTA OKpYXKatomed cpensl. MybTHIH3UMHbIE
KOMILIEKCEI, METaOO0NOHBI H MOJIH(PYHKIHOHATHELE bepmenTsr. Mexanusm neiicteus bepmenToB.
DepMmenT- cyberparHble Kommiekesl, KoncTanTa AUcconuayi GepMeHT-CyOCTPATHOrO KOMILIEKCA
(Ks) m xomcranta Muxasmuca (Km). Axrtusatopsr u HHTHOUTOPBI  (epMeHTOB. Bimsnue
KCEHOOMOTHKOB HA AKTHBHOCTH (hepPMEHTOB.

Howmenknatypa u xnaccuduxamus dbepmentos. ITpuHIHATIEL Kiaccuukanuy GpepMeHTOB.

IlpomMennnennoe  momyuenwe — u IIPAKTUYECKOE  HCIOJIB30BaHUE bepmenTOoB.
MmmoGummsoBanmbie pepment. lepeniekTnBBl MPaKTHYECKOrO0 HCIOMB30BAHMS puOO3UMOB M
ab3UMOB IS OOPBOBI ¢ 3a00IEBAHUAMH YETOBEKA.

Ipakmuxa. paxmuueckas paboma. Tema: «Cpasnumenviwiii aHanuU3NPOOYKmMoe

KUciomnozo u epmenmamusnozo 2udpoiusa ou- u NOIUCaxapuoos (na npumepe caxaposvl u
Kpaxmana) ».

Ipaxmuuecxasn paboma. Tema: «Buusnue na AKmueHOCMy hepmenmos memnepamypeL, PH,
AKMUGAMOpos u uH2U6GUMOPOE6 ».

Tema 4. Buramunb! u nexoTopsie Apyrue 0HOJIOTH4YeCKH AKTHBHBIE COeXNMHeHHIS

Teopua. Vicropust oTkpbITHS BUTaMHUHOB. POJIb BUTAMIHOB B IIUTAaHUH YEJIOBEKAW KHBOTHBIX.
ABHTAMUHO3BI, [UTIOBUTAMUHO3EL, THIEPBATAMUHO3BL. COOTHOIICHHE BUTAMUHOB 1 Ko(hepMeHTOB.

Burtamepus.
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JKupopacTBoprMble BUTAMUHEL Butamus A u ero y4acTHe B 3pUTEJIBHOM akTe. ButamuHb
D, K u E u ux pons B 06Mmene BemecTB. BonopacTBopuMele BuTaMunbl. BUTaMuHb! Bi, B,, Bs, Bg,
B1y, ux 3HaveHue B 06MeHe BemecTs. Buramun C (ackOpOHHOBASI KHCIIOTA).

PazHooOpasie GHOIOrMYECKH AKTHBHBIX —COETMHCHHMI: AHTHBUTAMHHBI, AHTHOHMOTHKH,
uTORIMEL, TepOUIMABL, ehonHaHTHL, POCTOBBIE BeIIECTBA (BaXKHEHMINME IPEACTABUTEIH W
MEXaHHM3MBI JCHCTBHS).

Ipakmuxa. lipaxmuuecxas paboma. Tema: «Kauwecmesennvie Deakyuu Ha 6UMAMUHbBLY.

Tema 5. Hyk/1enHOBbIE KHCJIOTHI H UX 00MeH

Teopua. Vicropusi OTKPBITHSL W U3YYEHHS HyKJICHHOBBIX KHACIIOT, HX XUMHYECKHH COCTaB.
XapaKkTepUCTHKa IIYPUHOBBIX H ITHPUMHUIAHOBBIX OCHOBAHWM, BXOJIIIUX B COCTaB HYKJIEHHOBBIX
KUCIOT. JIBa THIA HYKJIEHHOBBIX KHCJIOT: Ae30KcHpuOOHyKIenHoBass kucnorta (JJHK) wu
pubonyknennoBas kucnora (PHK). Pasmuuus mexy JIHK u PHK 1o cocTaBy rmaBHBIX a30THCTBIX
OCHOBAaHHH, ICHTO3aM, MOJICKYJISIPHOM Macce, JTOKAIH3AIKH B KJICTKE U Qynkmmsam. [lenTpansabii
ToCTymaT MosieKynsproi ouonoruu: JIHK - PHK — 6enok u ero passurue.

Crpykrypa u ¢ynxmun JTHK. Conepxanne THK B opranusMe M jokanmsamusee B KISTKS
(SLIpO, MHTOXOHIPHHM, XJIOPOILIACTEL snmcomsl). Pasmep u dopmer monexyn JJHK. Kombnesas
dopma JTHK nexoTophx aros, MHUTOXOHJAPHH U XiopomnactoB. Ilepsuunas crpykrypa JJHK.
Ycenexu W NepeIeKTHBBI B paciIu(poBKe CTPYKTYpBI T'€HOMOB MHMKPOOPTaHH3MOB, PACTCHHH H
KUBOTHBIX. [Ipoext «I'enom uenosekay». Bropuymas crpykrypa JJHK (mozems /Ix. Yorcona u ©.
Kpuka). KommieMeHTapHOCTS a30THCTBIX OCHOBAHHH U ce 3HAYEHHE IUIs  BOCIIPOU3BEICHHUS
CTPYKTYpBI reHoMOB. llommmopdusm sropuuroii crpykrypst JHK (A-, B-, C- u Z- ¢dopmsr JTHK).
Tpernunas crpykrypa JJHK. Ceepxcnupanusanus JIHK. V36BITOYHOCTS U KOMIIAKTHOCTE MOJIEKY T
JHK. Crpoenue xpomaTrHa.

Myranuu B JTHK v hakTOpsl, HX BBI3BIBAIOIILE. Penapanus crpykryper JJHK
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€€ 3HaAUYCHUE I COXPaHCHUS BHIOB. HaCHGHCTBGHHLIe 3a00JIeBaHusL.

PHK, wux kinaccupukanus (TPHK, pPHK, MPHK, wmsPHK, ™PHK, Bupycusie PHK).
CpaBuutensras xapaktepucruka sunos PHK 1o mx CIpykType m QynkiusM. Konmnemnus «Mup
PHK». Mexanusm 6rocuntesa (permakanuu) JIHK. ®epments (PHK-monumepasa, JTHK-
nomumepasa, JHK-murasa) u  Gemkosble axTopel, ydacTBylomme B pemMKaruu JHK.
Penumikanuonnas Bumka u stane 6MocHHTE3 JHK. OcoberHOCTH pennmKanyy y npo- u 9YKapHUOT.
Tenomeprsie mosroper B JIHKu JTHK-tenomepasel.  Bruocmutes PHK (TpaHCKpHMIHA) H ee
perysiuns y  1mpo-m  sykapuor. Ilomatue o TpaHCKpHITOHax u oneponax. Co3peBanue
(mpoueccunr) PHK. CrumaiicHur u ero BHsL. Ayrocnnaiicunr. «PenakTupoBanne PHK.O6parnas
TPAHCKPUIIMA M €€ 3HAYeHHe [UIs CYHIECTBOBAHHS BHPYCOB (ma mpuMepe Bupyca
MMMYHOZe(UIINTA YETOBEKA M BHPYCOB TPHIIA) ¥ BHYTPHICHOMHBIX IlepecTpoek. [IoHATHe o
HONBHYKHBIX TCHETUYECKUX 3IEMEHTAX U UX 3HAYECHHH IS DBOJIIOIMH FeHOMOB.

[lomsTe 0 reHeTHYeCKO UHKCHepUd. IIpuHUMOBI W CTpaTermm MOJEKyISpHOro
KIOHHPOBaHUS. JIOCTHXEHHUS B HEPCIEKTUBBI MONEKYIPHON GHOTEXHOTOTHIL

Ilpakmuxa. Ilpaxmuueckas paboma. Tema: «Buvidenernue DPUbOHYKICONPOMeUHo8 U3
OpodHCcHCeT». |

Hpaxmuueckan paboma. Tema: «Kauecmeennoe onpeoenenue npPoOYKMos 2udponusd
DUOOHYKNICONPOMEUH08 .

Tema 6. Pacian u 6uocunTe3 Gestkon

Teopusa. Pacman Genkos. ®epmenTs, OCYIICCTBIIAIONINE pacman OenkoB. [Iporeacombr —
KOMILTEKCEL  [IPOTCONUTHIECKUX  (epMEHTOB. MaxopHEIE Genku KpOBH KaKk HCTOYHHKH
OHOJIOTMYECKH aKTUBHBIX MEITHI0B. MeTaGomsm aMMHOKHUCIIOT. KoHeuHBle MPOAyKTHI pacuana
OENKOB W IyTW CBS3BIBAHHS AMMMAKaB opraam3me. IlyTu HOBOOOpPA3OBaHUS AMHUHOKHUCIIOT.
llepBu4nble W BTOpHYHBIE AMHHOKHCIOTHL 3aMeHHMBE I HE3aMEHHMMBbIE aAMHHOKHMCIIOTHL.

brocuntes GenkoB. Marpudnass cxema OHOCHHTE3a GeTKOB. AXTHBUPOBaHHE AMHUHOKHCIIOT

(cunTes
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amuHOAaMI-TPHK).  Crpoenme pubocom. CocTap TMPOKAPHOTHUCCKAX 1 9YKApHOTHUECKHX
pubdocoM. [lomupu6GOCOMBL. DTanbl TpaHCTANMH (MHUMHALNS, OIOHTAINS, TepMHUHAITHSA) W HUX
perymnus. BosMOXHOCTB IepenporpaMMupoBaHus TPAHCIISIHH.

Kon 6enkosoro cuntesa. Mcropus ero orkpsitus; padotsl M. HupenGepra, C. Ouoa, X. I
Kopansl u sip. Oco6eHHOCTH IeHETHYECKOTO KOJ[a METOXOHIPHH HXJIOPOILIACTOB.

Ilpaxkmuxa. Ipakmuyeckas paboma. Tema: «Iuzumamuveckusi memod 6biOeneHUsY
KOJIUHeCMBEHH020 ONpedenenUss MOYeEUHBLY.

Tema 7. YrneBoanl u ux o6MeH

Teopusa. Knaccupuxamus —yriaeBomos. IIpocTele yraeBoasl (MOHOCAXApHIBI) H WX
npescTaBuTeny (pubosa, rimrokosa, (pykTosa, ranakrosa). CIoXKHbIE YrIeBOmbL JlHcaxapuibl
(caxaposa, nmakTo3a, ManeTo3a). Iloymcaxapuipl, WX CTPYKTypa H IIPEACTABHTENH (rmuKoreH,
Kpaxmaj, KiIeT4aTka, XuTuH). OyHKIUM YIIeBOJAOB (dHEpPreTHYecKas, MeTaOoImuecKast,
peLenTopHasi i Jip.). [ IMKOIPOTENHBI KaK IETEPMUHAHTHI [PYIIIT KPOBH.

Ob6men yriesogos. Ilytu pacnana mommcaxapumos. Perynsimsa docdopormsa IpU y4acTHH
ropmonos, G-6enkos, TAM® u nporenskrzas. OOMeH IMOK030-6- pocdara (IHXOTOMUYECKUH
anoroMuyeckuil mwytu). OOMeH THPOBHHOTPAIHOM

KucaoThl. 1'nukomms. CrnuproBoe Opokenue. JlelicTBHE 3TaHONA HA OPraHM3M HUeOBEKA.
HonudepmenTHEIN — KOMIUIGKC — OKHCIMTENBHOTO  JeKAapGOKCHIAPOBAHHS IIAPOBUHOTPATHOMN
KHCIOTHL. [[MKT TpUKapOGOHOBBIX M JHKApOOHOBBIX KHCJIOT, €r0 3HAYCHHE B OOMCHE BEHIECTB W
00€CIIeUCHIH Oprannu3Ma SHepruei.

brocuures yrnesonos. Ilonsitre 0 nepBuYHOM GHOCHHTE3€ YIIICBOLOB. | JIIOKOHEOTEHES.

buocuures onmro- u nonucaxapumos.

Ilpakmuka. Ilpaxmuueckas paboma. Tema: «Bvloenenue pacmumenvHo2o
Kpaxmana. Ananus cmenenu 2uOPOIU3A KPAXMANA C ROMOUBIO UOOOMEMPULLY.

Ipaxmuueckas paboma.  Tema: «Kauecmeennvie peakyuu  Ha  Y2neoowl.

Onpeoenenue 600opacmeopumblx yene6odos no memody bepmpanay.
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Tema 8. JInnuas! u ux ooMen

Teopusa. OOmas xapaktepucTHka u Kiaccudurarms munuaos. CTpykTypa H (QyHKIUH
manuoB. Pone nunumoB B mocrpoeHur Ouonornueckux MemOpan. CTpykrypa u (QyHKIUH
JIMIIOIPOTENHOB.

O6men xupoB. Pacman sxupoB u C-3-0OKHCIIeHHE BBICIIUX KUPHBIX KUCIIOT. [ THOKCHITATHBIH
UK ¥ €TO POJIb BO B3aMMOCBS3KM OOMEHA JIMIKJIOB M YITIEBOJOB. MexaHW3M OMOCHHTE3a BBICIIINX
KUPHBIX KHCNOT. brocunTes Tpurmuiepuaos. Hapyiienus B oOMene xupoB. OKUpeHHE U €ro
IIPUYMHBI.

Bocku, X cTpoeHMe, QYHKIUM U MpPEACTABUTENHN (CHepMalleT, MUeIUHb BOCK).CTepuIbL.
Crepoutsl (xonectepod, sprocrepo u ap.). CTpykTypa U QYHKIHHE CTEPOHIOB (XOJIeBas KUCIIOTA,
creponuble ropMonbl). Docdomununer. bronorudeckas posb pochomunmmos. PochoUHOZUTH B
KaK HCTOYHUKUBTOPUYHBIXIIOCPETHUKOB TOPMOHOB.

Ilpaxkmuxka. llpakxmuueckas paboma. Tema: «luoponus sncuposé noo oOeticmeéuem Iunasol.
Brusnue orcenuu na akmusHocme aunazoly.

Tema 9. Buosornyeckoe oxkucinenne u cunres AT®

Teopus. Victopust u3ydeHus IPOIECCOB OMOIOTHYECKOTro OKucieHus: pabotel A.H. baxa, B.
W. INamnagura, O. Bapbypra, B. A. Durensrapara. Paznoobpasue GpepMEHTOB OHOIOTHYECKOTO
OKUCJICHHUS.

CucreMBl MHKPOCOMAJIBHOTO OKHCICHHsS B Kierke. llutoxpom P-450 u ero poib B
JCTOKCUKAIMK KCeHOOHOTUKOB. CylepOKCHINCMYTa3a, KaTaia3a ¥ UX pPoJib B 3allUTe OpraHu3Ma
OT aKTUBHBIX (HOPM KHCIIOPO/IA.

Comnpsoxenne okucierus ¢ ¢ocdopuaupoBanueM. CyGcrpatHoe (ochopuiupoBanue u

dochopunupoBaHre Ha YPOBHE 3JIE€KTPOHHO-TPAHCIIOPTHOM Ienu. IIOHATHE O CONpSIraroIei

MeMOpaHe MUTOXOHIPHIA.

Tema 10. I'opmoHBl B uX ponb B oOmeHe BemectB Teopus. Krnaccubukaius ropMOHOB.
Crepouniable TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH, SCTPAAMON, SKIU30H. MeXaHusM IeHCTBHS
CTEPOHIHBIX TOPMOHOB. IlenTuaHBle TOPMOHBL XapaKTePUCTHKA WHCYJIMHA, TOPMOHA pOCTa,

THPCOTPONIHMHA, raCTpHUHA, Ba30IIPECCHUHA.
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MexaHu3M JEHCTBHS MeMTHIHBIX TOPMOHOB (Ha MPHMEpe IMIOKArOHA W WHCYJIHHA). Caxapnbrit
JHabeT U €ro BUBIL.

IIpoure ropMoHs! (axpenanus, aykcum, rHOOEPEIIIMHBL, NHTOKAHUHBIL, IIPOCTATJIAHIHHEI), BX
CTPYKTYpa M MEXaHHU3M NeHCTBUS. PHimsunr-pakropsiropmonos. Heliporopmons: (3H10pdUHb 1
sHKedanmHnbl). IIpuMeHeHne rOPMOHOB B MEAHIIMHE H CEBCKOM XO3SHCTRE.

Tema 11. B3aumocBsish u peryJsimusi o6MeHa BelIeCTB. IIpo6aembl GHOXUMHYECKOIH
IKOJIOTHH

Teopua. OGume TpencTaBICHAS O B3aUMOCBS3H OOMEHA BEIIECTB B KIJIeTKe. [lonsaTue o
KIIFOUEBBIX MeTabonuTax (IMPOBMHOIPAIHAS KHCIOTA, xopepMeHT-A U jp.). BzammocBs3b
OENKOBOTO U HYKJIEMHOBOTO 0OMEHA, 3HAYCHHC PeryJsITOpHbIX GelKoB. B3anuMocBs3hb yrieBomHOro
1 0enKoBoro o6meHa. Poiib THPOBHHOIPAIHONW KHUCIOTH H nukia Kpebca B 3Toi B3aMMOCBSI3H.
B3anMocBs3b 06MeHa yrieBoI0B U THIHMIOB; POIb aneTuIKopepMenTa-A B 3TOM Iporiecce.

YPOBHHU perynsiuy 06MeHa BEWeCTB: KIETOYHbIiA, OpraHA3MEHHBIH I HOITYJISIITUOHHBIH.

TpanckpunuoHHbIf (ONEpOHHEI) YPOBEHD perymsunn. OCHOBHBIE MEXaHU3MBbI PETYIIAHN
oOMeHa BemecTs B Kierke. OpraHu3MEHHBIH ypOBEHb perymsuuy. I'opMoHanbHAs peryisius
oOMeHa BemecTs. KackaHbiif MEXaHH3M peryssmmd c Yy4aCTHEM TOPMOHOB U BTOPHYHBIX
IOCPEAHAKOB. [IOMyISIIUOHABIA YPOBEHD pPeryisuud. AHTHOHOTHKH MHKpOGOB, (bUTOHIIH TBI
PaCTEeHHUH, TENEPrOHBI )KUBOTHBIX U MX BIMSHHE HA IPOLECCHI KU3HE (I TETHHOCTH.

OKOJIOro-OHOXUMHYECKHE B3aUMOJIEHCTBHS C YYaCTHEM pa3IMYHBIX TPYIIl OPraHHu3MOB:
MHUKPOOPraHU3MOB, T'PHOOB, BBICHIAX PACTEHHH, JXUBOTHBIX. TOKCHHEI pacrenuid. IlummeBnie
ACTCPPEHTBI M aHTH(QUAAHTHL. IIMINEBEIC ATTPAKTAHTHI M CTHMYJISTOPBL. XeMOperyIsaTOpsL,
BO3/ICACTBYIOLME HA TIO3BOHOYHBIX >KHBOTHEIX. HaKOIUIEHHE M HCIONB30BAHME IKHBOTHLIME
BTOPHYHBIX METAOOTHTOB PACTEHUI].

AHTPOIOTEHHbIE  OHOAKTUBHEIE BEIIECTBA W IPOGIEMBI  XUMHUECKOIO 3arpsi3HEHUs

Ouocdeprl. DKONOruUecKH GE30IaCHBIE CIIOCOODI BO3JIEACTBUS Ha
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Kanenmapuo — remarnueckoe INIAHUPOBaHNe Kypca

Ne Tema zanarTus Konnuectno uyacon ®opma aTrecTanun
n/m HKOHTPOJIs
BCCTO | TeOpHs | MPAaKTHKA

1. | Beenenue. Breqenue B | 1
Omoxumuro. IIpasuna
TEXHUKH O0€301TaCHOCTH.

Merons! GruoxummIgeckux
UCCIICIOBAHUM.

2. | benku. 4 2 2 Ipaxmuueckas
Coctas, Kraccupukarms. paboma Nel
Du3uKo-XUMHUYecKHe Ipaxmuuyeckas
CBOMCTBA U QYHKI[UU OEIKOB. paboma Ne2
Ientunpr. [pupogmsre
MenTUABI (TIYTaTHOH,

Ba3ONPECCUH, SHKe(aIMHBI,
SHIOPGHHEI U JIp.), HX
¢usnonoruyeckoe 3HaueHme
U UCIOJIb30BaHUE B KAYECTRE
MEIMIIMHCKUX IIPEapaToB

3. | ®epmentsr. CroiicTpa 4 2 2 lpakmuueckan
dbepmenrtos. CymaoCTh paboma Ne3
depmenTaTuBHOTO KaTAMM3A. IIpaxmuueckas
IIpumenenue B MeuimHe. paboma Ned
Mexannsm neitctBus
bepmentos. 3HaueHue
(bepmenTOB U 06MeH BermecTs
B OpraHusme.

4. | ButaMuHbI 1 HeKOTOpBIE 3 1 2 lpaxmuyeckas
Ipyrue OMOIOTHUECKH paboma Ne5
AKTUBHBIE COCTMHEHHS.

Knaccudukanus suramunos.
YuacTue BUTaMHHOB B
0OOMeHe BerecTs.

S. | HykienHoBbIe KUCTOTEL B uX 4 2 2 Ipakxmuueckas
obmen. Kinaccugpuxanus. paboma Ne6
Cocras u crpoenue. JTHK, IIpaxmuueckas
PHK pasnuynerx Bumos. paboma Ne7

6. | Pacnan u 6uocuuTes Gemkos. 3 I p) Ipaxmuueckas
DepmenTsl, paboma Ne8

OCYHIECTBJISIOIINE PACIIA
OenkoB. [lepsuynbre u
BTOPHYHBIC AMUHOKUCIIOTBI.
Kox 6exoBoro cunresa.
OcobeHHOCTH reHeTHYeCKOro
KOJla MUTOXOHIpUi U
XJIOPOIIJIACTOB.
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VrieBojp U ux 0OMEH.
Kitaccudukanwst yrieBoios.
[Tommcaxapubl, ux
CTPYKTypa U NPEACTaBUTENN
(TIMKOTEH, KpaxMmall,
KJIeT4aTKa, XUTHH ). OyHKIHI
yrieBo10B. OOMeH
YIJIEBOAOB. | KO3,
CrouproBoe OpoxkeHue.
JeiicTBHE 3TaHOJIA HA
OPIraHu3M YEIJIOBEKA.

IIpaxmuuecxas
paboma Ne9
Ipaxmuueckas
paboma Nel(

Jlunu et 1 UX 0OMeEH.
OU3NKO-XUMHYECKUE
CBOWCTBA JINTTUJIOB.
buonormdeckoe 3HadeHne
aunuoB. OOMEH JKHUPOB.

Hapymenust B 0OMeHE KUPOB.

OsxupeHue u ero NpUUUHBL
Bocku, ux crpoenue,
(GYHKITAA ¥ TIPECTaBUTEIH.
Crpykrypa u GyHKIIUN
cTepou1oB. bruonornueckas
poib hocoTUIHIOB

Ilpaxmuuecxas
paboma Nel |

buonoruyeckoe okucieHue u
cunre3 AT®. PazaooOpazue
(hepMEHTOB OMOJIOTHICCKOTO
okucienus. Karanaza u eé
POJIb B 3aIIUTE OPTaHKU3Ma OT
AKTUBHBIX (OPM KUCIOpOZA.
Crpoenue npoToHHOM
AT®a3s1 u BeposSTHBIE
MexaHu3Mbl cuaTe3a ATO.

10.

I'opMOHBI U UX POJIb B
oOMeHe BeIleCTB.
Knaccudwukarms ropMoHOB.
Mexanuzm neicTBus
CTEPOUIHBIX TOPMOHOB.
XapakTeprucTuKa WHCYJIHA,
ropmoHa pocta. CaxapHsiit
IMa0eT ¥ €ro BUIILL.
Punuzunr-gaxropsl
ropmMoHoB. [Ipumenenne
TOPMOHOB B ME/IUIIMHE U
CEJIbCKOM XO3SIICTBE.

11.

BzaumocBs3p 1 perynsamus
oOMmeHa BetnecTB. [IpoOaembl
OMOXHMHUYECKOH DKOJIOTHH.
OO61ue mpeacTaBIeHUS O
B3aMMOCBSI3H OOMeEHA

3awuma npoexma
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BelecTB B KieTke. [Torsarue o
KJIIOYEBBIX META0O0INTAX.
OcHOBHEIE MEXaHU3MBI
peryisiuu 0OMeHa BEIEeCTB
B KJIETKE. DKOJIOro-
OHOXHMHYECKHE
B3aUMOJICHCTBUS C YIaCTHEM
PA3TUYHEBIX [PYIII
OpPraHU3MOB:
MHUKPOOPTaHU3MOB, TPHOOB,
BBICIIUX PACTEHUM,
YKUBOTHBIX.

AHTpOTIOTCHHBIE
OMOaKTHUBHBIE BELIECTBA U
MPOOIEMBI XMMHYECKOIO
3arpsi3HeHus Onocgepsl.

UTOT'O:

34

12

22
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4. Y4ebHno-MeToqnuecKoe obecnedeHne

[lpn  peammsarmu  IIporpaMmbl  HCTIONB3YIOTCS METOIMYECKHE ITOCOOMS, MIAKTHIECKHE
MaTeprabl, (OTo- U BEAEOMATEPUAIBI, BKIIOUas MaTepHanblnocTynabe B MOIIL

IIpu IpoBeICHNY 3aHSITHI UCIIOIB3YIOTCS:

*  BepOaTbHbIe METOIBI O0YUYCHHUS: JICKIUH, OOBSICHEHHS, OECeIbI, KOHCYIIbTAIHIL

®  HanLIIHbIe METOABI OOydYeHHs: HaIINHBIE HOCOOWS, MHTEPAKTUBHbLIE Y4eOHBIE MOCOOUS,

BUJIEOMATEPHAIIEL;

. HCCIICIOBATCIIbCKUEC METOAbI O6yq€HI/IHI BBIITOJIHCHUC
00y4aroIMMHUCSONIPeIeTIeHHBIX HCCIIEN0BATEIHCKUX 3a[aHHI.

MarepuanabHo-TeXHHYeCKHe YC10Bu peannsanuu IporpaMmer

IIpoftyKTHBHOCTE  pabOTEI BO MHOIOM 3aBHCHT OT KAyecTBa MAaTepHAalbHO TEXHHYECKOTO

OCHaIIeHus mpoiiecca. IIporpaMma peanusyercst B ayauTopud 0Opa3oBaTENbHON OPTraHU3AIMU C

IIPUMECHECHHEM TEXHUYECKHX CPEACTB 00yUSHHS U JTa00PATOPHOro 000PYMOBAHMS:

. KOMIIBIOTCPHI U IJIAHIICTHI;
® HHTCPAKTHUBHAA JOCKa,

o naboparoproe obopynosanue Touku Pocra ecTecTBeHHOHAYUHOI
HaIIPABJIEHHOCTH
Cnmcok JiTepaTypbl
1. AmsGepre B., lxoncon A., JIstonc JI. MonexynsipHast GHONOTHIKIETKH. B
3-x Tomax. — Mocksa-Ixesck: HULL «Perynapras u xaoTrdeckas IUHAMHUKAY,
2013,
2.  Awntmmosa HB., Hasgnosa JLK., [TaxomoB A.A., Tpetbskosa JI.C.
buoxumust. 10-11 knacesl. — Mocksa: [Ipocsemmenue, 2019.
3.  Bepesos T.T., Koposkus b.®. Bronoraueckas xumust. — M.:
Menumuaa, 2012.

4. Borpanosa T.JL, Comnojosa E.A. Brosorus. ClpaBOYHUK U
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IIKOJIPHHUKOB M IMOCTYyHaromux B By3sl. Kypc moarorosku k 'MA, EI'D u

JOTIOJTHUTEIIEHBIM UCIBITaHUAM B BY3bl. — MockBa: ACT-IIpecc Kuura, 2017.

5. Bapodomnomees C.J|. Xumudeckast s3H3uMomn0rus. — Mockpa: AKaneMus,

6. 2005.

7. Topmou . [IpuHIiune!l u METOJIBI OMOXMMHH U
MOJIEKyJIpHOIOnomorau. — Mocksa: bunom, 2013.

8.  TI'puucreiin B., 'puncreitn A. Harnsanmas 6uoxumus. — Mocksa:l' DOTAP

Memununa, 2000.

9. 3Baxapos A.®., Bemom B.A., Kynemos H.II., bapanosckas JIL.U.

XpoMOCOMEI uenoBeka. Atiac. — Mocksa: Memununa, 1982.

10. Konbman 4., IOpren B., Pem K.-I'. Harmsnras 6uoxumusi. — Mocksa:

JIaGoparopust 3nanwuii, 2020.

11. Mymxam6apos HH., Kysnmenop C.JI. MonekyispHas OUONOTHS.
Vu4ebnoe nocobue. — Mocka: Memuiinckoe nHGOpMannoHHOeareuHTcTBo, 2016.

12. Henscon [I., Kokc M. OcHoBbI 6uoxumun Jlerunmkepa. B 3-x Tomax.

13. — Mocksa: JIabopaTtopust 3Hanwmit, 2020.

14. Huxwurua M. Tlpoucxoxaenue xu3Hu. OT TYMaHHOCTH JO KJIETKH. —MOCKBa:

Anbniuna HoH-ukmH, 2020.

15. Crenanos B.M. Monexynspnas 6uonorus: CTpyKTypa i GYHKIHHOEIKOB. —

Mocksa: MI'Y, 2005.

16. Teitnop I, I'pua H., Crayr V. Buonorus. B 3-x Tomax. — Mocksa:

JIaboparopus 3nanwmii, 2019.

17. Temuruenxo MM., OctpoymoB C.A. Beemeamue B mpoOIEMBI

Oroxmmmdeckoii skoioruu. — Mocksa: Hayka, 1990.

18. ®pank-Kamenenxmit M.JI. Camas riaBHas MoJeKyna: oT cTpykTypsi/IHK k

onomemumae XXI B. — MockBa, Anbnuna HoH-(ukH, 2018
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