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1. IMosicHuTeIbHAA 3aMUCKA

HomonaurtensHas obmeoopazoBarenbHas [Iporpamma «3aHuMarenbHas OHOJIOTHS (aee —
[Tporpamma) anst 9-10 kiaccoB ecTeCTBEHHO-HAYYHOH HAINPaBICHHOCTH UMEET O3HAKOMUTEIbHBIN
ypoBeHb. [Iporpamma crocoOCTByeT (OPMHPOBAHUIO Y OOYJArOIIMXCS OCO3HAHHBIX HPUHIUIIOB
310poBOoro oOpasa >XKM3HH, OoJiee TIIyOOKOW MOATOTOBKE IIKOJBHUKOB B KiaccaX XHUMHUKO-
ounonorudeckoro npoduiss. Ocoboe BHUMAHKE NIPY U3YICHUN OMOXUMUU YIIEISACTCS OCOOCHHOCTSIM
XMMHMUYECKOTO COCTaBa OPraHU3Ma YeJIOBEKa C IIOMOILbI0 ONOPErynsITopoB (3¢ (peKTophl, BUTAMUHBI,
TrOPMOHBI); OOMEHa BEIIECTB OpPraHM3Ma W CPABHHUTEIBHON XapaKTEPUCTUKE OHMOXMMHUYECKHX
MIPOIIECCOB B COCTOSTHUM 3JI0POBbS M OOJIC3HHL.

[Mporpamma paccuntana Ha 344aca (1 yac B Hesielo).

Heab: ycBoeHHE 0OydYaIONIMMHCS 3HAHUNH O MOJIEKYJSPHBIX OCHOBAX XH3HEAEATEILHOCTH
OpraHuM3Ma 4YeJOBEKa, NPHOOpPETeHHE YMEHWW W HaABBIKOB, HEOOXOIMMBIX JUIsl BEJACHHS
UCCIIEIOBATENIbCKON PabOTHI.

3apaum:

o MpUBUBATH TO3HABATEIbHBIM HMHTEPEC K HOBOMY MPEAMETY YEPE3 CUCTEMY
Pa3HOOOPA3HBIX 3aHATHH, TPOBOIUTH MPAKTUUECKHUE PAOOTHI U TaOOPATOPHBIE OTIBITHI,

e cO3JaBaTh yCIOBUS UId (OPMUPOBAHUS MPEIMETHOM M y4eOHO- HCCIeI0BATEIbCKOM
KOMIIETEHTHOCTEH 00y4aromuxcs;

e o0ecrieunBaTh YCBOGHHE OOYYAIONTUMHUCS 3HAHWA OCHOB OHMOXMMHYECKOW HAYKH:
BOKHEUIINUX (HAaKTOPOB, MOHATHIA, 3aKOHOB M TEOPHH, sI3bIKa HAyKH, JOCTYIMHBIX O000OIICHHI
MHPOBO33PEHYECKOTO XapaKTepa B COOTBETCTBUU CO CTAaHAAPTOM OHUOJIIOTMYECKOTO U XUMUYECKOTO
o0paszoBaHUs;

e crocoOCTBOBaTh POPMHUPOBAHUIO IPEIMETHBIX YMEHUI 1 HaBBIKOB: YMEHHUS padOTaTh C
XMUMHUYECKUM 000PYIOBAHUEM U SBICHUSIMU, CTABUTh XMMHUECKHUE OMBIThI, BECTU HAOIIOICHUS
4yepes CUCTEMY JIa0OPAaTOPHBIX U MPAKTUYECKUX PabOT; HABBIKH 3JI0POBOTO 00pa3a KU3HH

IoCpcaACTBOM OHMOXHUMHYECKOTO OKCIICpUMCHTA.

B ocnoBe Ilporpammsbl 3anoxkeHbl ujed (YHKIIMOHMPOBAHMSI OpraHM3Ma 4eJIOBeKa Kak
€IMHOTO 1IeJIOTO MOCPEICTBOM B3aUMOJICHCTBUS XUMUYECKHX BEIECTB Uepe3 B3aUMOCBsI3b OOMEeHa
BEIIECTB, €ro pEerylsilud M MposBIsgeMblX (yHKOMA opranuszma. IIporpamma cmocoOcTByeT
(OpMHUPOBAHHIO 3I0POBOTO 00pa3a >KM3HU HAa OCHOBE TEOPETUYECKUX 3HAHUM M MPaKTHUYECKUX
yMmeHuil B obnactu 6uoxumun. B xozxe peamuzammu IIporpammsel y oOydaroniuxcsi GopMupyroTcs
KOMMYHHMKAaTHBHBIE U BaJICOJOTHYECKUE KOMIIETECHIIMN, BOCIIUTHIBAETCSI OTBETCTBEHHOE OTHOILLIEHUE
K 1npupose, OepexHOE OTHOIIEHHE K Y4eOHOMY OOOpYJIOBAaHUIO, YMEHHE KHUTb U

B3aHMO/JICHCTBOBATh B KOJUICKTHUBE.



N3ydyeHne OHMOXWMHH CIIOCOOCTBYET (DOPMHPOBAHUIO Yy OOYYAIONIMXCS HAYYHOU KapTHHBI
MHpa, UX HHTCIUICKTYAJIbHOMY PAa3BUTHIO, BOCIIMTAHWUIO HPABCTBCHHOCTH, TOTOBHOCTH K ytIe6e u
TpyAay.

2. Ilnanupyemble pe3yJibTaThl OCBOEHHs Kypca

B obnacmu npeomemmuuvix pezynomamog nporpamma «bruoxumus»

MPEAOCTABIISIET YYCHUKY BO3MOXKHOCTh Ha YPOBHE CPEHETO (ITOJTHOT0) 00Ierooopa3oBaHus
Hay4YUThCS Ha MPOPUIBHOM YPOBHE

® XapaKTCPU30BaTb OCHOBHBLIC KJIACChHI COGHHHCHHﬁ, BXOAIIINX B COCTaB )KHBOﬁMaTCpHH;

*  BaxHeHImMe pazaenbl OMOXUMUU: O€lIKH, (PEpPMEHTHI, JUIHIbI, HYKICEUHOBBIC KHUCIIOTHI,
BUTaMUHBI,

® OCHOBHBEIC MPUHIMIIBL, JICKaue B OCHOBC KOJIMYECCTBECHHOT'O u
Ka4eCTBEHHOTO aHAIIN3a.

ITo uToram peajusauuu

IIporpamMmel, yyaiuecsi H0J1y4aT BO3MOKHOCTHbHAYYUThCSH:

° OTIPENIeTIATh MPUHAJUIKHOCTh BEIIECTB K ONMPEICICHHOMY KJIaCCYyCOCTUHECHHUI;
° MIPOBOJUTH KaueCTBEHHbIEC PEAKIMK Ha OelKH, pepMEeHThI, BATAMHHBI;

° HaOJI01aTh U BECTU IPaMOTHBIE 3aMMCU HAOII0AaeMbIX SIBJICHUI;

° MIPOU3BOIUTH CPABHUTENbHBIN aHAJIN3 MOJTYYEHHBIX Pe3yIbTaTOB, NEIaThBBIBO/IbI.

[IpnoOpeTeHHble 3HaHUS M YMEHHSI B MPAKTUUYECKOW JESATENbHOCTH U IIOBCEAHEBHOU

YKU3HHU OYIyT CITIOCOOCTBOBATH:

® hOopMUPOBAHUIO 3I0POBOTO 00pa3a KU3HH;

®5KOJIOTUYECKHM TPAMOTHOMY TOBEJICHHIO B
OKpYXarollen cpeje.
Pexomenayembie (popMbI U METOABI 3AHATHH

I[Io Ilporpamme mpeAyCMOTPEHO BBHINOJHEHHE MPAKTHUYECKUX paboT, HMEIOIINX
HCCIIEIOBATEILCKUM  XapakTep, KOTOpbIE MOXKHO  pacUIMpuTh 10 pPaMOK  IPOEKTHO-
HCCIIEIOBATENBCKON. TemaTuka WCCIEeNOBaHUK IIpeUIaracTcs CaMHMHU y4YallUMHUCS WA UX
poautensimMu. JlroOble XMMHMYECKHME UCCIENOBAaHMUSI TMPOBOMATCS C COONIOJEHUEM MPaBHI
Oe3omacHOi paboThl B XHUMHUYECKOW nabopaTtopuu. [IpenMyinecTBEHHO HCHONB3YIOTCS CpEICTBa
«CyXO#l XHMHM», Pa3HOOOpa3HbIE TECT- CHCTEMBI, HE TPEOYyIIHe CHENUaTbHBIX YCIOBHMA IS
MPOBEICHUS SKCIIEPUMEHTOB.

(I)OprI aTTeCTAllui U KOHTPOJIA



C 1enpl0 KOHTPOJISI M OLIEHKM pe3yJbTaTOB IOATOTOBKM M y4yeTa WHIUBUIYAIbHBIX
0o0pa3oBaTeNbHBIX  JOCTH)KCHUH,  OOy4aromMXcs  NPUMEHSIOTCS:  BXOJHOM  KOHTPOJIB;
IIPOMEKYTOYHASL ATTECTALMS; UTOTOBAst aTTECTaLUS.

BxoaHoit KoHTpoIb (MpeaBapuTeIbHas aTTeCTalUs) - 3TO OLICHKA UCXOJIHOTO YPOBHSI 3HAHU,
oOyyJaromuxcs Iepe; HadaiaoM 00pa30BaTEIBLHOTO MPOLIEcCa.

[IpomexyTouHas arTecTalus - 3TO OILIEHKA KauyeCTBa YCBOEHHUS OOYUaIOIIMMUCS COAEPKAHUS
JOTIOTHUTEIbHOU oO1iepa3BuBatonieil [Iporpammel B nepros o0ydenust no uroram I nomyroaus.

WroroBast arrectainus - 3TO OLIEHKA YPOBHS JOCTHKEHHM, 00y4aroIIMXCs I10 3aBEPILIECHUN
[IporpammMsl.

[TpuHIMIIBI aTTECTALINN:

Y4eT UHIMBHUAYAIBHBIX U BO3PACTHBIX 0COOCHHOCTEH 00YJaroIIuXCs;
- cBoOoga BBIOOpA IEearoroM  METOJO0B U (POPMIIPOBENECHUS U
OLIEHKH pPE3YJIbTATOB;
- OTKpPBITOCTh pE€3YyNbTaTOB I INEJaroroB M pPOJIUTENEH.

Kputepusmu onieHKH pe3yabTaTUBHOCTU OOYyUEHUS SIBIISIFOTCS:

- KpUTEpPUU OLEHKU YPOBHS TEOPETUYECKUX 3HAHHUI MpOrpaMMHBIM TpeOOBaHUSIM;
IIMpoTa KpYyrosopa; cB0OOOJAa BOCHPUATUS TEOPETUYECKOW HHQPOpPMAIMH;, Pa3BUTOCTh
MPaKTUYECKUX HAaBBIKOB PabOTHI CO CIEUMANbHON JIUTEPAaTypoil; OCMBICIIEHHOCTh U CBOOOMa
WCIIOJIb30BAHUS CIIELUATbHON TEPMUHOJIOTUY;

- KPUTEPUU OLIEHKU YPOBHS MPAKTHUUYECKON MOJATOTOBKU 00OYUYaIOIIUXCSI: COOTBETCTBUE
YpOBHS DPa3BUTHUS MPAKTUYECKUX YMEHHUH W HAaBBIKOB IMPOrPaMMHBIM TpeOOBaHMSIM; CBOOOIa
BIIAJICHUS CHEIHATbHBIM 000PY/I0BaHHUEM, OCHAIIEHHEM; Ka4eCTBO BBITIOJHEHUSI TPAKTUUYECKOTO
3a/1aHUsl; TEXHOJIOTUYHOCTh IPAKTHYECKOU AESITEIIbHOCTH;

- KPUTEPUU OLICHKH YPOBHSI Pa3BUTUS U BOCIHMTAHHOCTH OOYYalOMIMXCS: KYJIbTypa
OpraHM3alMi TPAKTUYECKOTO 3aJaHMsl; aKKypaTHOCTb W OTBETCTBEHHOCTb NpU pabore;
Pa3BUTOCTH CIIELUATBHBIX CIIOCOOHOCTEH.

@®opMoii aTTecTallMi U KOHTPOJIS SIBJSIOTCS MPAKTUYECKHe U J1a00OpaTOpHBbIE 3aHATHS, B
X0/J1€ KOTOPBIX OCYIIECTBIISIETCS:

*  BBIIOJHEHUE MPAKTUUECKUX 3aJaHui (IpakTUKyM, JabopaTopHas padoTa);

*  TECTHPOBAHHUE;
*  ompoc;

*  mpoekTHas 3auéTHas paboTa.



3. Conepxxanue y4eOHOro (TeMaTH4€CKOr0) MjiaHa
BBenenune

Temal. BBenenue B Omoxumuio. IlpaBuia TexHUKH 0€30NMACHOCTH.

MeToapl OMOXUMUYECKUX UCCIIETOBAHUI.

Teopus. buoxumus kak Hayka. Mcropust pa3BuTHs OMOXUMUU. POJIb OTEUECTBEHHBIX YUEHBIX
B pasButun Ouoxumuu (pabotel A. . Jlanunesckoro, H. W. Jlynuna, A. H. baxa, B. A.
Ourensrapara, A. H. benosepckoro, A. C. Cniupuna,tO. A. OBunnnukosa, B. I1. CkynadeBa u ap.).
B3anMocBs3p OMOXMMHU C MOJICKYIISIPHOHM OHostorueit, Onogpu3nkoi 1 GHOOPraHNIecKOi XUMUEH.
3HavyeHne OMOXUMHH ISl PA3BUTHS OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTHH, CETbCKOTO X035 HCTBA,
TEHETUKHM M OSKOJOruu. MeTonpl OMOXMMHYECKMX HCCIEIOBAaHMM M MX XapaKTepHUCTHKA.
Hcnonb30oBaHNE COBPEMEHHBIX CKOPOCTHBIX U aBTOMAaTH3UPOBAHHBIX (DU3MKO-XHUMHUYECKUX
METO/IOB aHaiu3a JUid OuOXMMHUYECKHX Iiefiell. buoxumuyeckue MeETOJbI MOHUTOpPUHTA
OKpYXarolen cpefpl. XUMUYECKUH COCTaB OPraHU3MOB U 001Iee MOHATHE 00 OOMEHE BEIIECTB U
SHEPIrUU B )KUBOUW MPUPOJIE.

Tema 2. Beaku

Teopusa. Ponb 0GenkoB B MOCTPOEHUH U (PYHKUMOHUPOBAHUU KUBBIX cucrteM. llonsrue o
pOTeOME U MPOTEOMUKE. AMUHOKHUCIOTHBIA cocTaB OenkoB. [loHsTHE O NPOTEHMHOTEHHBIX
amuHOKHCIOTaX. Croco0 cBsi3M aMUHOKHUCIOT B OenkoBoit mojekyne. Ilentumsl. [IpupomHbie
nenTuabl  (TIyTaTHOH, BA3OINPECCUH, SHKEPaNHHBI, SHAOPGUHBI U Ap.), UX (PU3UOIOTHIECKOE
3HAYEHHUE M UCIOJIb30BAHUE BKAUYE€CTBE MEIUIIMHCKUX MPENapaToB. XUMUYECKHI CHHTE3 MENTUIO0B
3aJJaHHOTO CTPOCHHUS U BO3MOXHOCTHU UX puMeHeHus. CTpyKTypa OEITKOBBIX MOJIEKYIL.

[lepBuunas crpykrypa 6eiaxoB. [IpHHIMIIBI U METOJIBI ONpENIeNeHUs MePBUYHON CTPYKTYpPHI
Oenka. ABTOMAaTHYECKHE M MOJEKYJISPHO-TEHETUYECKUE METOJbl OINpeAeNieHUus MNEepPBUYHOM
cTpykTyphl. KommbloTepHble OaHKM JaHHBIX O TEPBUYHON CTPYKType OEIKOB. OBOJIOIMS
MIEPBUYHOMN CTPYKTYpPHI OENKOB (Ha IpUMEPE IIUTOXPOMOB).

Bropuunas u HaaBTOpUuYHAas CTPYKTypel OenkoB. [lonstue 06 o- u - koHDopManusx
noyunentuanoi uenu (padotsl JI. [lonuura). Ilapamerpsl o - crnupaiu MONUIIENTUAHON LIETH.
HagBTopuunble CTpyKTyphl B O€lKax U UX 3HAYCHHE I (PYHKIHOHUPOBAHUS CHEHH(PHUUECKUX
rpynn 6enkoB. CBsi3b NMEPBUYHON M BTOPUYHOM CTPYKTYp OenkoBoi Mojekynbl. Kiaccudukarms
O€JKOB IO 3JI€MEHTaM BTOPUYHOM CTPYKTYpbl. JIOMEHHBIN NMPUHLUI CTPYKTYPHOH OpraHu3aluu
6enkoB. IloHsATHE O CTPYKTYPHBIX U (PYHKIIMOHANBHBIX JOMEHaX (Ha MpuMepe HMMYHOTJIO0YINHOB
Y KaTaTUTHUYECKU aKTUBHBIX OEITKOB).

Tpetnunast ctpykrypa OenkoB. Turbl cBs3eil, oOecrniedynBarOmUX MOAAEPKAHNE TPETUUHOM

CTPYKTYphl. JIMHAMHYHOCTh TPETUYHOM CTPYKTYyphl OenkoB. CamoopraHuzanusi TPETUUHOM
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CTPYKTYpBI OCTKOBOW MOJIEKYJBl U POJIb CIEHU(PHUECKUX OEIKOB-IIANIEPOHOB B 3TOM IPOILIECCE.
[Ipenckazanue MpOCTPAHCTBEHHOTO CTPOCHUS OCJIKOB, HCXOIS U3 MX TIEPBUYHOM CTPYKTYPHI.

UerBepTtuuHasi CTpykTypa OenkoB. CyObequHUIBI (MIPOTOMEPHI) U DIHMOJCKYJIBI
(MmyneTMephl). KOHKpeTHbIE TpUMEpPhl UYETBEPTHUHOW CTPYKTYpbl O€JIKOB (IreMOTJIOOuH,
JAKTaTAETUAPOTeHas3a, Katanasa u Jp.). TUIBI CBSA3e Mex 1y cyObeAMHUIIAMH B STTUMOJICKYJIE.

Homenknatypa u xnaccudpukanust OenkoB. DyHKIHOHANbHAs Kiaccu(uKanus OENKOB M
XapaKTePUCTHKA OTIENBHBIX TPYII: CTPYKTYPHBIX, COKPATUTEIHHBIX, 3AIIUTHBIX, TOKCHUYCCKUX,
PEIENTOPHBIX U PETYISITOPHBIX. benkn(MeTasIOTHOHEHHBI, TeMOTJIOONH U JIp.) KaK JETOKCUKAHTHI
KCEHOOMOTHKOB B OpTaHU3ME.

Ilpakmuka. Ilpaxmuueckasn paboma. Tema: «Pa3zoenenue AMUHOKUCTIOM
MemoO0OMpaAcnpedeumenbHol Xxpomamozpaguu Ha oymaze.

Ilpakmuueckas paboma. Tema: «lIpucomoenenue pacmeopa 6enka (AU4HO20 ANLOYMUHQ).
Pa3zoenenue 6enkos kypumnozo saiiya no ux pacmeopumocmu. [enamypayus doenxkos (oopamumas u
HeoOpamumas) ».

Tema 3. ®epMeHTHI

Teopusa. PazHooOpa3ue KaTaqUTUYECKH AKTUBHBIX MOJIEKYJ. KaTanuTWyeckw aKTHBHEIC
Oenku (9H3UMBI), Katamutudecku aktuBHbie PHK (pubo3umer),

KaTaJINTUYECKH aKTUBHBIC aHTUTeNa (a03uMmbl). Karanutudeckas ¢yHkius 6enkoB. Pazmmuns
B CBOHCTBax ()EpPMEHTOB H KaTaau3aTopoB HWHOW mpupoasl. CrenuuuHocTs ACHCTBUSA
¢dbepmentoB. Ponb otedectBeHHbIX yueHbix (M. II. IlaBmo, A. E. bpaynmreiin, II. A.
DHrenprapaT M Jp.) B pa3BUTHH SH3UMoOJOruu. [loHsATHE O CyOCTpaTHOM M ajIOCTEPUUYECKOM
LEHTpax B MoJeKyie ¢gepMeHTOB. DepMEHTbI MOHOMEpPHI (TPUIICUH, JU30LHMM) U MYJIbTUMEPHI
(rmyratuoH- pexykrasa). [lonarue o kodepmenrax. KodepMeHTbI — MNepEeHOCUYUMKHU BOJOpPOJA U
anektporoB (HA/l, HAJI®, ®AJI), u atomusix rpymi (ATD, kodpepment-A, HI[D-caxapa).

MHuosxecTBeHHbIE (QOopMbI (PepMEHTOB M HX (YHKIUOHAIBHOE 3HaueHue. HM3odepMeHThI
JMAKTaTACTHAPOTECHA3bl. 3HAYEHHME HCCIENOBAaHMS MHOXECTBEHHBIX (opM  (pepMeHTOB s
MEIUIINHBI, TEHETHKH, CENEKIMH M MOHHTOPHHra OKpyXaroleid cpeapl. MylbTUIH3UMHbBIE
KOMILJIEKCBI, METab0JIOHBI U MOJU(YHKIIMOHANBEHBIE (pepMeHThl. MexaHu3M JeiicTBus (epMEHTOB.
®depMeHT- cyocTpaTHbIe KOMITIEKChl. KoHcTanTa mucconnanuu GepMeHT-cyOCTpaTHOTO KOMILIEKca
(Ks) m xoncranta Muxasmuca (Km). AKTHBAaTOpbl W HMHIHOMTOPHI (epMEHTOB. BusHue
KCEHOOMOTUKOB Ha aKTUBHOCTH ()EPMEHTOB.

Howmenknarypa u knaccudukanus ¢pepmentoB. [Ipuanumns kiaccuduxaniu GepMeHTOB.

[IpombIiieHHOE  TOJTyYEHUE u MPAKTHYECKOE UCTIOJIb30BaHUE (bepMeHTOB.

MMMOOHIN30BaHHEIC (I)epMeHTLI. HCpCHCKTI/IBLI MMPAKTHUYICCKOI'0 HUCIOJIb30BaAHUSA pI/I6031/IMOB n
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a63uMoB 1151 60PBOBI ¢ 3200JIEBAHUSAMU YETIOBEKA.

Ilpakmuxka. Ilpaxmuueckasn paboma. Tema: « Cpasnumenvuviti aHAIU3NPOOYKMOS

KUCTIOMHO20 U PepMeHmamuerHo20 2uopoau3a ou- 1 NOIUCAxXapuoos (Ha npumepe caxaposvl u
Kpaxma.ia)».

Ipakmuyeckasn paboma. Tema: «Bausnue na akmuenocms epmenmos memnepamypwi, pH,
AKMu8amopos u UH2UOUMOPO8Y.

Tema 4. BUTaMHHBI M1 HEKOTOPbIE JPyrue OMOJOTHYeCKH AKTHBHbIE COeTHHEHU s

Teopus. Victopusi OTKPBITHS BUTAMHHOB. POJIb BUTAMUHOB B MUTAHUH YEJIOBEKAH KUBOTHBIX.
ABUTaMHHO3bI, THTIOBUTAMHHO3BI, TUIIEPBUTAMUHO3bI. COOTHOIIICHHE BUTAMHHOB U KO()EPMEHTOB.

Buramepus.

XKupopactBopumble BUTaMUHBL. BuTaMuH A U ero ydactue B 3pUTEIbHOM akTe. ButaMuHbl
D, K u E u ux pons B oOMene BemectB. BogopactBopumbie Butamunbl. Butamunsl Bi, B2, Bs, B,
Bi12, ux 3nauenue B ooOmeHe BemiecTB. Buramun C (ackopOuHOBas KUCIOTA).

Pa3HooOpa3ue OHONOTHYECKH AaKTUBHBIX COEIWHEHUH: aHTUBUTAMHHBI, aHTHOMOTHKH,
GbuTOHUMIBI, TepOUIMAbI, Ie(dOJMaHThl, POCTOBBIE BeUIeCTBa (BaKHEHIIME MPEACTAaBUTENH U
MEXaHU3MBI JICHCTBUS).

Ilpakmuxka. I[Ipakmuueckas paboma. Tema: «Kauecmeennvie peakyuu Ha GUMAMUHBLY.

Tema 5. HykjienHOBbI€ KHCJIOTHI H HX 00MeH

Teopusa. Victopust OTKpPBITHS U W3Y4YEHHUS HYKJIECHHOBBIX KHCJIOT, MX XUMHUYECKHH COCTaB.
XapakTepucTUKa IMypPUHOBBIX U MUPUMHUAMHOBBIX OCHOBAaHUM, BXOJSIIUX B COCTaB HYKIEHMHOBBIX
kucnoT. JIBa THMa HYKIEMHOBBIX KHUCIOT: JAe30kcupuOonykinenHoBas kucinota (JHK) wu
pubonykiennoBas kucioTa (PHK). Pazmuuns mexny JIHK u PHK o coctaBy riiaBHBIX a30THCTBIX
OCHOBaHUH, IEHTO3aM, MOJICKYJISIPHOU Macce, JOKau3aluy B KIeTke U (GyHKUuuaM. LleHTpanbHbIit
noctyaaTt MosekyasipHoit ouonoruu: JJHK - PHK — Genok u ero pa3surue.

Crpykrypa u ¢yukiun JJHK. Cogepxanne JIHK B opranumsme u jokaiau3aiusiee B KIETKE
(s1p0, MUTOXOHAPHUH, XJIOPOIIACTHI, 3mHcoMbl). Pasmep u ¢opmbr mosekyn JJHK. Konbuepas
¢dopma JIHK HekoTopwix ¢aroB, mutoxoHapuii u xiuopormaactoB. [lepBuunas ctpykrypa JHK.
Ycnexu M MepCcneKTHBBl B PacHIM(PPOBKE CTPYKTYpPhl F€HOMOB MHKPOOPTaHU3MOB, PACTCHUU H
KUBOTHBIX. [IpoexT «I'eHom uenoBeka». Bropuunas crpykrypa IHK (monens k. Yorcona u @.
Kpuka). KomruieMeHTapHOCTh a30THCTBIX OCHOBAaHMM W €€ 3HaueHue JUis BOCIPOU3BEICHHUS
CTpYKTyphl TeHoMOB. [lonumopdusm Bropuunoii crpykrypsl JJHK (A-, B-, C- u Z- popmsl JJHK).
Tperuunas crpykrypa JHK. Cepxcnupanuzanus JJHK. M306ITOUHOCTS 1 KOMITAKTHOCTH MOJIEKYIT
JTHK. Ctpoenune xpoMaTuHa.

Myrauuu B JIHK u daxropsl, ux Boi3piBaromue. Pemapauus ctpykrypsl JJHK#u
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€€ 3HaueHue s coxpaHeHus BuoB. HacnencTBeHHble 3a001€BaHus.

PHK, ux xnaccudukamus (TPHK, pPHK, mPHK, msPHK, t™PHK, Bupycueie PHK).
CpaBuurenbHas xapaktepuctuka BunoB PHK mo ux crpykrype n ¢ynkuusm. Konnenmms «Mup
PHK». Mexanusm Ounocunreza (permkanuu) JIHK. ®epmentst (PHK-mommmepaza, JIHK-
nonuMepasza, JIHK-nmuraza) u OenkoBble (akTopsl, yuacTBytoue B permmkauun JHK.
Pernukarmonnas Busnika u 3tansl ouocuntesa JJHK. OcobeHHOCTH peruMKauy y Ipo- U 3yKapuoT.
Tenomepusie noBropel B JIHKu JIHK-tenmomepasbl. buocunres PHK (Tpanckpumniusi) u ee
perymsauust 'y npo-u dykapuotr. IloHstue o TpaHckpunrtoHax u onepoHax. Co3peBaHue
(nponieccunr) PHK. Cnnaticunr u ero Buasl. Ayrocmnaiicusr. «PenakrupoBanue» PHK.O6partnas
TPAaHCKPUIILIUS M €€ 3HaueHue s CYLIECTBOBaHMS BHUpPYCOB (Ha IpUMepe BuUpyca
MMMYHOJE(PUIINTA YeIOBEKa U BHPYCOB TpUIINIA) U BHYTPUI€HOMHBIX nepectpoek. llonarue o
MOABMKHBIX TEHETUYECKUX AJIEMEHTAaX U UX 3HAYEHUH JIJIS1 SBOJIIOLUY T€HOMOB.

[TonsiTue o0 reHeTM4YecKOW WHXEHepUH. [IpuHUIUNBI W CTpAaTeruu MOJIEKYJISIPHOTO
KIIOHUPOBaHUS. JJOCTHIKEHUS U EPCIEKTUBBI MOJIEKYISIPHON OMOTEXHOJIOTUH.

Ilpakmuka. Ilpakmuueckas paboma. Tema: «Bwidenenue pubouykieonpomeunog us3
OpodcoHceli .

Ilpakmuueckaa paboma. Tema: «Kauecmseennoe onpedenenue npooOyKmog 2uopoiusa
PUOOHYKIEONPOMeEUHo8.

Tema 6. Paciax u 6mocuHTe3 0€JIKOB

Teopusa. Pacnan GenkoB. depMeHTHI, OCymIeCTBISIONINE pacran Oenkos. [Iporeacombr —
KOMILJIEKCBl ~ MIPOTEOJUTHUECKUX (epMeHTOB. MaxopHble O€NKd KpPOBH Kak HCTOYHHKHU
OMOJIOTMYECKH aKTHBHBIX MEeNTUIOB. MeTaboian3M aMuHOKHUCIOT. KoHeuHble MpoayKThl pacmaja
OenKOB M IyTH CBA3BIBaHMS aMMHakaB opraHusme. Ilytm HoBooOpa3oBaHUST aMHUHOKHUCIOT.
[lepBuuHblE W BTOPUYHBIE AMUHOKUCIOTHL. 3aMEHMMBIE W HE3aMEHUMbIE aMHUHOKHUCIOTHI.
buocunTe3 OenkoB. MarpuuHas cxemMa OuOcHMHTe3a OENKOB. AKTHBHPOBAHHWE aMUHOKHUCIOT
(cunre3 amunoa-TPHK). Ctpoenue pudocom. CocTaB MpoOKapHOTUYECKHX U DYKAPHOTHUECKUX
pubocom. Ilommpubocombl. DTambl TpaHCIALUMU (MHULMALMS, DJIOHTAlWs, TEPMUHALUS) U HUX
perynsauua. Bo3MoXHOCTb nepenporpaMMUpOBaHUs TPAHCIIALIMH.

Kox GenkoBoro cuntesa. Mcropus ero otkpeitust; pabotel M. Hupenbepra, C. Ouoa, X. T
Kopansl u 1p. OcoO€HHOCTH I€HETHYECKOT0 KOJJa MUTOXOHAPHUI HXJIOPOTIIIACTOB.

Ilpakmuxa. Ilpakmuueckas paboma. Tema: «Dusumamuueckuii mMemoo 8vl0eNeHUsU
KOJUYEeCB8EHH020 ONpedeleHUss MO4eBUHbLY.

Tema 7. YrieBoabl u ux o0MeH

Teopua. Knaccudukanuss yrieBofoB. IIpoctele yrieBoAsl (MOHOcaxapuipl) M HUX
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npencraButenu (pubo3a, riarOKo3a, (pykrosa, ramakro3a). CiokHble YrieBoibl. Jlucaxapuibl
(caxapo3za, nakTo3a, Manbro3a). [lonmmcaxapuapl, UX CTPYKTypa W IpPEACTaBUTEIM (TJIMKOTEH,
Kpaxmal, KieT4yarka, XuTuH). @OyHKIMM yIJIeBOJOB (dHepreTuyeckas, MeTaboIudeckas,
peuenTopHast 1 Ap.). [ TUKOMIPOTEHHBI KaK IeTePMUHAHTHI TPYIIT KPOBH.

O6men yrneBojoB. Ilytu pacnana nonucaxapunoB. Perynsuus docdoponnza npu ydactuu
ropmoHoB, G-6enkoB, TAM® u nporennkuHa3. OOMeH T0K030-6- dochaTa (AMXOTOMUYECKUNA U
anoroMu4eckuil mytu). OOMeH MUPOBUHOIPATHON

kucnoThl. ['mukonns. CrouproBoe OpoxeHue. JleficTBue 3TaHONAa Ha OpraHU3M YEJIOBEKa.
[TomupepMeHTHBII  KOMIUIEKC OKHCIHUTENBHOTO  JEeKapOOKCHIMPOBAHUS  MUPOBHUHOTPAIHOM
KACIOTHL. LUK TpUKapOOHOBBIX M TUKApOOHOBBIX KHCJIOT, €r0 3Haue€HHEe B OOMEHE BEIIECTB U
o0ecrieueHny Opranu3Ma 3Heprueu.

buocunTes yrnesosioB. [loHaTue o nepBUYHOM OHMOCHHTE3€ YrieBo10B. [ IIOKOHEoreHes.

buocunTes onuro- u noiucaxapuaos.

Ilpaxmuxka. [Ipakmuueckas paboma. Tema: «Bvloenenue PacmumenbHo20
Kpaxmana. Ananuz cmenenu 2uOpoOIU3aA KpAxXmaia ¢ NOMOubI0 UOOOMEMPULLY.

Ipakxmuueckas paboma.  Tema: «Kauecmeennvle peakyuu  Ha  y2nesoobl.

Onpedenenue 6000pacmeopumulx y21e80008 no memody bepmpanar.

Tema 8. JIunuabl 1 UX 00MeH

Teopua. OOmas xapakrepucThka W Kiaccuduxanus nunuaoB. CTpykTypa u (QyHKUUU
munuaoB. Ponp nunumoB B mocTpoeHuu Ouonoruueckux MemOpaH. CTpykTypa U (pyHKUUH
JUTONPOTEHUHOB.

OO6men xupoB. Pacnazg xupoB u C-3-0KHCIIEHHE BBICIINX JKHUPHBIX KUCIOT. [ TMOKCHIIaTHBII
LUKI U €ro pojb BO B3aUMOCBSI3U 0OMEHA JIMIUJIOB U YIJIeBOIOB. MexaHu3M OMOCHHTE3a BBICIINX
XKUPHBIX KUCIOT. buocuntes tpurmunepunos. Hapymienus B oOMeHe kupoB. OXUpEHHE U €ro
MIPUYKHBI.

Bocku, ux crpoenue, QyHKIUU U TPEACTaBUTENU (cCrepMmalleT, MYenuHblii BOCK).CTepuIbI.
Creponsl (xonectepod, aprocrepon u np.). CTpykrypa u GyHKIUU CTEPOUTOB (XO0JieBas KUCIIOTA,
cTepounbie ropMoHbl). Pochonunuasl. buonoruueckas ponb hochonunuaoB. DochornHOZUTHIBI
KaK UCTOYHUKHUBTOPUYHBIXIIOCPETHUKOB TOPMOHOB.

Ilpakmuxa. Ilpaxmuueckaa paboma. Tema: «luoponusz sHcupoé noo oeiicmseuem IUna3bl.
Brusnue srcenuu na akmugHocms 1unasvl.

Tema 9. Buosiornueckoe okucjenue u cuares ATD

Teopusa. Victopus u3ydeHus MpolieccoB Ononoruyeckoro okucienus: padorsl A.H. baxa, B.

W. TMannaguna, O. BapOypra, B. A. Durensrapara. Paznoo6pasue pepMeHTOB OHOJIOTMYECKOTO
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OKHCJICHHUS.

CucremMbl MHUKpOCOMAIBHOTO OKHcIeHUs B kietke. [{utoxpom P-450 u ero poisib B
JETOKCUKAIIMH KCEHOOMOTHKOB. CylepoKCHaIMcMyTas3a, KaTtauasa i X poJib B 3allUTe OpraHu3mMa
OT aKTUBHBIX (POPM KHUCIOPOJIa.

Comnpspkenne okucieHus ¢ ¢docdopmmpoBanueM. CydOctparHoe (OCHOpUITHPOBAHHE U
dbochopumpoBaHre Ha YpPOBHE JIICKTPOHHO-TPAHCIOPTHOW Iienu. [loHATHE O compsraronie
MeMOpaHe MUTOXOH/IPHA.

Tema 10. I'opmonbl U ux poib B oOMeHe BemiecTB Teopusa. Knaccudukanusi TOPMOHOB.
CrepouiHbIe TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH, 3CTPAINOJI, SKIN30H. MexaHu3M AeHCTBUS
CTCPOUJHBIX TOPMOHOB. [lenTHaHBIE TOPMOHBI. XapaKTePUCTHKA WHCYJIMHA, TOPMOHA pOCTa,

TUPCOTPOIIMHA,Ir'aCTPpHUHA, Ba30IIPECCCHUHA.

MexaHu3M ACUCTBUSI MENTUIHBIX TOPMOHOB (Ha MpUMEpEe TIIOKaroHa W wHCynuHa). CaxapHbIi
nrabeT U ero BUIBL.

[Ipoure TopMOHBI (aIpeHAINH, ayKCHH, THOOCPEITHHBI, ITATOKMHUHBI, TIPOCTATJIAHIUHBI ), UX
CTPYKTypa U MeXaHu3M JelcTBUs. Punmusunr-gaxropsl ropMoHOB. Heliporopmonsl (3HAOpGUHBI U
sHKe(anuubl). [[pumMeHeHne ropMOHOB B MEIMILIMHE U CEIbCKOM XO3SICTBE.

Tema 11. B3anmocBsi3b U peryiasiuusi ooMeHa BeinecTB. IIpo0JjemMbl OMoxumMHUyecKoit
IKOJIOTHH

Teopua. OOue TpeACTaBICHHUS O B3aUMOCBS3M OOMEHa BemecTB B KieTke. [loHsaTHe o
KIIFOUEBBIX MeTaboJMTax (MUPOBUHOTpAAHAs KHUCIOTa, KodepMmMeHT-A u 1p.). Bzaummocszb
0ETKOBOTO U HYKJIEMHOBOTO 0OMEHa, 3HAaUCHUE PEryJIATOPHBIX OelKoB. B3aMMOCBS3b yriieBOJHOTO
u GenkoBoro obMeHa. Ponb mupoBuHOrpamHOi KucioTel U nukia Kpebca B 3TOW B3aMOCBSI3H.
B3aumocBs3p 0OMeHa yriieBoJ0B U JTUIUAOB; POJIb alleTUIKOpepMeHTa-A B 3TOM Ipolecce.

YpoBHHU perynsiiuuu 0OMeHa BeUIeCTB: KIETOYHbIN, OPraHu3MEHHBIN 1 MOMYIISIIIMOHHBIH.

TpaHcKpUNIIMOHHBIHN (ONIEPOHHBIN) ypoBeHb perymsuud. OCHOBHbIE MEXaHU3MBbI PETYIISIIUU
oOMeHa BemiecTB B kieTke. OpraHu3MeHHBIH YpPOBEHb peryasiuu. ['opMoHanmbHas perynsuus
oOMeHa BemlecTB. KackaJHbIi MeEXaHU3M PETYJSIIIMM C Yy4acTHEM TOPMOHOB M BTOPHUYHBIX
nocpeqHUKoB. [lomysIIIMOHHBIN YpPOBEHb peErynsuud. AHTHUOMOTHKH MHKPOOOB, (UTOHLIUIBI
pacTeHui, TEeAEProHbl KUBOTHBIX U UX BIUSHHUE HA MPOLIECCHI KUZHEIEATEIbHOCTH.

DKOJOro-0MOXUMHUYECKHE B3aWMOJCUCTBUS C YYaCTHEM pA3IMYHBIX TPYIIN OPraHU3MOB:
MUKpPOOPTraHU3MOB, TPUOOB, BBICHIMX pPACTEHUH, >XUBOTHBIX. TOKCHUHBI pacTeHuil. [luieBbie
neTeppeHThl W aHTU(GUAAHTHI. [luieBble aTTPAaKTaHTBI U CTHUMYISTOPBL. XEeMOPETYIsSTOPHI,
BO3/ICUCTBYIOIIME HA IMO3BOHOYHBIX »HWBOTHBIX. HakomieHue M HCMNOIb30BAHUE >KUBOTHBIMU

BTOPUYHBIX MeTa0OJINTOB paCTeHI/Iﬁ .
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AHTpOTIOTeHHBIE OMOAKTHBHBIC BEIIECTBA M MNPOOJIEMBI XHMHYECKOTO 3arpsi3HEHHS

ouocepsl. JKoJorudeckn Oe30macHble CrocoObl BO3JICHCTBUS Ha

Pa3JIMIHBbIC BUABI )KUBOTHBIX, paCTeHI/Iﬁ U MUKPOOPraHu3MoOB.

Ilpakmuxa. 3awuma npoexma.
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KaJIeH)IapHO — TEMATHYECCKOC IVIAaHUPOBaAHHUE KypCa

Tema 3auarus

KoandecTBo 4acoB

BCero | Teopus

IPaKTHKa

(I)opMa aTreCralum

HKOHTPOJIHA

Bgenenue. Beenenue B
onoxumuro. [IpaBuna
TEXHUKH 0€30ITaCHOCTH.
MeTo el OMOXUMHUYECKHAX
HCCIICIOBAHHUH.

1

benku.

Cocras, knaccuukanus.
PU3NKO-XUMHUYECKUE
CBOMCTBA U PYHKIIUU OEIIKOB.
[Tenrruner. Ipupoansie
nenTuAbl (TIyTaTHOH,
Ba30IPECCHUH, YHKE(DATHHBI,
SHAOPPUHBI U JIp.), UX
(bu3MoIOTNYeCcKOe 3HAYEHUE
Y UCHOJIb30BaHUE B KaUeCTBE
MEJUIIMHCKUX MTPernapaToB

IIpakmuueckas
paboma Nel
IIpakmuueckas
paboma Ne?2

®epmenTsl. CBOMCTBA
dhepmenToB. CymHOCTb
(hepMEeHTaTHBHOTO KaTaJIH3a.
[IpumeneHne B MEIUIIUHE.
MexanuszMm nercTBU
(dhepmeHTOB. 3HaUCHNE
(hepmMeHTOB 1 0OMEH BEIIECTB
B OpraHu3Me.

IIpakmuueckas
paboma Ne3
Ilpakxmuueckasn
paboma No4

BuTaMHUHBI B HEKOTOPBIC
Jpyrue OMOJOrHYECKH
AKTHUBHBIE COEIUHEHUS.
Krnaccudukarus BATAMHHOB.
VYyacTtre BUTAMUHOB B
oOMeHe BEIIECTB.

Ilpakxmuueckasn
paboma No5

HyxienHOBBIE KHCIIOTHI M UX
oomen. Knaccudukarusi.
Cocras u ctpoenue. JJHK,
PHK pa3znu4Hbix BUIOB.

Ipakmuueckas
paboma No6
Ipakmuueckas
paboma Ne7

Pacriag u 6mocunTes OEIKOB.
DepMeHTHl,
OCYILIECTBISIOLINE pactajl
6enxoB. [lepBuunblie u
BTOPUYHBIE AaMUHOKHUCIIOTHI.
Kon 6enkoBoro cunTe3a.
OCcoOEHHOCTH TeHETHIECKOTO
KOJIa MUTOXOHPUN U
XJIOPOTLIACTOB.

Ipaxkmuueckas
paboma Ne8
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YreBos! U X 0OMEH.
Knaccugukamnus yrieBooB.
[Tonucaxapuasl, Ux
CTPYKTYpa U MPEICTaBUTEIH
(TmuKoreH, Kpaxman,
KJIeTYaTKa, XUTHH). OyHKIMN
yrieBonoB. OOMeH
yIIeBOJOB. I mukonms.
CrniuproBoe OpoxeHue.
[elicTBue 3TaHosa Ha
OpraHu3M YeJIOBeKa.

IIpakmuueckas
paboma Ne9
IIpakmuueckas
paboma Nel()

JIMnuael 1 ©X OOMeEH.
DU3NKO-XUMHUYECKIE
CBOMCTBA JIUIIHJIOB.
Bbuonoruueckoe 3HaueHNE
nunuoB. OOMEH KHUPOB.

Hapymienus B oOMeHe %KupoB.

OxupeHue 1 ero NpUUrHBL
Bocku, ux crpoenue,
(GYHKIIMY U IPEACTaBUTEIH.
Crpykrypa u QyHKIUU
cTepouJ0B. bruomornyeckas
postb pochoaUmI0B

IIpakmuueckas
paboma Nel ]

buonornueckoe okucieHue u
cunte3 AT®. Paznoobpasue
(hepMeHTOB OHOJIOTHYECKOTO
okucnenus. Karanasa u e€
POJIb B 3alIUTE OpraHu3Ma OT
aKTUBHBIX (DOPM KHCIOPO/a.
CrpoeHue npoTOHHOM
AT®da3bl u BEpOSITHBIE
MexaHnu3mbl cuHTe3a ATO.

10.

["'opMOHBI 1 UX poJib B
oOMeHe BEeIIeCTB.
Knaccudukaius ropMOHOB.
MexaHu3Mm eicTBUS
CTEpOUIHBIX TOPMOHOB.
XapakTepucTuKa HHCYJIMHA,
ropMmoHa pocrta. CaxapHblid
nrabeT U ero BUJBIL.
Punuzusr-gaxtopsl
ropMoHoOB. [ IpumeHenue
TOPMOHOB B MEJIMLIUHE U
CEJIbCKOM XO35MCTBE.

11.

B3aumocBs3b 1 perynsmus
oOmeHna BemectB. [Tpobaembl
OMOXMMUYECKOH IKOJIOTHH.
OO1ue npeacTaBieHus o
B3aUMOCBSI3U 0OMEHa

3awyuma npoexma
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BellecTB B KieTke. [lonsatue o
KITIOUYEBBIX META0OIUTAX.
OcHoBHbIE MEXaHU3MBI
perynsiuu 0OMEHa BEIIeCTB
B KJIETKE. DKOJIOro-
OMOXMMHYECKHE
B3aUMOJICHCTBHUS C y4aCTUEM
Pa3IUYHbIX FPYIIT
OpraHU3MOB:
MUKpPOOPIraHU3MOB, I'pHuOOB,
BBICILIUX PACTCHUH,
KUBOTHBIX.

AHTpOTIOT€HHBIE
OMOaKTHUBHbIE BEIIECTBA U
po0IeMbl XUMUYECKOTO
3arpsi3HeHus: ouocgepsl.

HUTOI'O:

34

12

22
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4, YueOHO-MeTOqMUECKOE 00ecIIeUeHne
[Ipu peanuzauuu [IporpamMmbl  UCHONB3YIOTCS  METOJAMYECKHE TMOCOOUsS, AMJAKTHYECKUE
MaTepuaisl, (OTO- U BUACOMATEPUATBI, BKIIOYasi MaTepHaIbiocTymHbie B MOIIL.
[Ipu npoBeieHNN 3aHATUHN UCIIOJIB3YFOTCS:
*  BepOanbHBIC METOIBI OOYUCHHUS: JISKIIUH, OOBSICHEHNUSI, Oece/Ibl, KOHCYJIbTAIUH;
*  HarIsAAHBIE METOABbl OOYyUeHHMs: HArJisgHbIE MOCOOWS, MHTEPAKTHBHBIC YdeOHBIE MOCOOMUS,
BHJIEOMAaTEpHUaJbI;
*  HCCIEeOBATEIbCKUE METOJbI OOy4YEHUs: BBITIOJIHEHHE OO0YJaroluMUCS
OTIPE/ICTICHHBIX UCCIIEIOBATEIbCKUX 3a/IaHUM.
MarepuajbHO-TeXHHYECKHE Yca10BuUs peajusaunu [Iporpammsl
[IpoaykTUBHOCTH pabOTBl BO MHOTOM 3aBHCHT OT KadecTBa MAaTEpUabHO TEXHUYECKOTO
ocHamieHus: mporecca. [IporpamMmma peanusyercsi B ayAUTOPUU OOpa30BaTEIHHOW OpPTraHMU3aIliU C

MIPUMEHEHHEM TEXHUYECKUX CPEJICTB 00yUEHUs U JTaOOpaTOPHOTO 00OPYIOBAHMUS:

® KOMIIBKOTEPHI U IIJTAHIICTHI;

. WHTEPAaKTUBHAs IOCKa;

. nabopatopHoe obopynoBanue Touku PocTta ectecTBeHHOHAYIHOU
HaIpPaBJICHHOCTH
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