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IMosicHuTeIbHAS 3aMUCKA
JlonoHuTeNnbHast 00pa3oBaTesbHas 00lepa3BUBAOIas Mporpamma « DKCIIePUMEHTATbHAS XUMHSD»
pa3paboTaHa B COOTBETCTBHH:

1. ®enepanbHbIiit 3akoH 0T 29.12.2012 No 273-®3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccutickoit
depeparm» (¢ U3M. | JI01IL., BCTyIL. B cuy ¢ 01.09.2020).

2. [MacnopT HanmonanpHOTO TpoekTa «O0pa3oBanuey (yTB. mpesuanymom Cosera mipu [Ipesunente PO mo
CTpaTErMYeCKOMY Pa3BUTHIO W HAIIMOHAILHBIM MTPOEKTaM, MPOTOKOI OT 24.12.2018 Ne 16)

3. 'ocynapcrBennas nporpamma Poccutickoit @enepanmm «Pa3sutie o6pazoBaHms»
(ytB.IloctanoBnenmnem [IpasurensctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06 yTBEepKIeHUN
rocynapcTBeHHo# nmporpamMmel Poccuiickoit denepannu «PazButne o0pa3oBaHusm.

4. IIpodeccnonanpusrii cranaapt «llemaror (megarorndeckast qesTENFHOCTD B JOMIKOIFHOM, HAYATEHOM
o011eM, OCHOBHOM 00I1IeM, CpeHeM 0011ieM 00pa30BaHuM), (BOCITUTATENb, YIUTENb)» (ped. oT 16.06.2019)
(ITpuka3 MunuctepcTBa TpyAa u conraibHoi 3amuTel PO ot 18 okTsa6ps 2013 1. Ne 544H,

C U3MEHEHUSIMU, BHECEHHBIMU ITPUKa30M MuHucTepcTBa Tpyna u conzamutsl PO ot 25.12.2014 Ne 11151
n ot 5.08.2016 r. Ne 422n).

5. Meroauueckue peKOMEHIALNH 110 CO3AaHUIO0 U (YHKLIHMOHUPOBAHUIO B 0011€00pa30BaTEeNbHBIX
OpTaHU3alUsiX, PACHIOIOKEHHBIX B CEJILCKONH MECTHOCTU M MAJIBIX TOPOJAX, HEHTPOB 00pa30BaHUs
€CTECTBEHHO-HAYYHOU U TEXHOJOTHIecKoi HarpasieHHocTel («Touka poctay) (Y TBEepKaeHBI

pacrniopsbkenrneM MunuctepcTsa npocsemienust Poccuiickoit ®@eneparmu ot 12 saapst 2021 1. Ne P-6)

6. MeToanueckre peKOMEHIAIINH 110 CO3JIAaHUIO0 ¥ (DYHKIIMOHUPOBAHUIO AETCKUX TEXHOIAPKOB
«KBantopuym» Ha 0aze 0011e00pa30BaTENBHBIX OPTaHu3aIuil (YTB. pacropsokeHneM MUuHICTEPCTBa
npocsetenns Poccuiickoit @eneparmu ot 12.01.2021 Ne P-4).

O6nem yuebHoro Bpemenu: 34 yaca, 1 yac B HeIEIIO.



eab kypca:

(DOpMI/IPOBaHI/Ie HpeI[CTaBJ'ICHI/Iﬁ 0 XHMHYECKOM COCTaBJ’IHIOHlGﬁ eCTeCTBGHHOHay‘{HOﬁ KapTUHBI MUDpa,
OBJIQJICHUC BAXKHCHIIINMU XUMUYCCKUMU MOHATHUAMHU, 3aKOHAMHU U TCOPUAMU JJId YCIICIIHOTI'O PCIICHUSA
MHOI'OBapUuaHTHBIX 3a/1a4.

OcCHOBHBIC 321241

OBIIJICHHE METOJAMH PEIIeHHs 3a/1a4 MOBBIIIEHHON CIIOKHOCTH JJISI OOBSICHEHUS XUMUYECKUX
SIBIICHUH W CBOICTB BEIIECTB, OIIEHKH POJIN XUMHUH B PA3BUTHH COBPEMEHHBIX TEXHOJIOTHH U
MOJTyYEHUH HOBBIX MaTEepPHANIOB;

BOCHHUTaHNE YOSKIEHHOCTH B IO3UTUBHON POJIM XHMHH B )KM3HHU COBPEMEHHOT0 00IIecTBa,
HE00XOIMMO TPaMOTHOTO OTHOLICHHUS K CBOEMY 3I0POBBIO U OKPYXKAIOILEH CPeae;

MIPUMEHEHHNE TTOTYYSHHBIX 3HAHUH TSI 0€30TIaCHOTO MCITOIb30BAaHUS BEIIECTB M MATEPHAJIOB B
OBITY, CETbCKOM XO3SHCTBE U Ha TIPOU3BOJICTBE, PEIICHUS MPAKTUIECKUX 3a7a9 B TIOBCEIHEBHON
KHU3HH, IPEAYTPEKACHUS SBICHUN,HAHOCAIINX Bpell 37I0POBBIO YeJIOBEKa U OKpYKalolIel cpere.

YyeOHas nmuTepatypa:

1. Xumus. YrayoneHHbIypoBeHb. | Okitacc. YueOHHK ¢ 3IeKTPOHHBIM MprioxkeHueM (aBTopsl B.B. Epemun,
H.E.Ky3pmenko, B.U. Tepenun, A.A. [Ipo3znos, B.B.JIlynun).

2. Xumus. YTayOneHHBIypoBeHb. | 1 kitace. Y4eOHHK ¢ AIeKTPOHHBIM NpuitokeHueM (aBTopsl B.B. Epemun,
H.E. Ky3emenko, A.A. [Ipoznos, B.B. JIynun).

3.Pabouasmporpamma yaeOHOTO TIpeMeTa « XUMHUS» Ha YTITyOJIIEHHOM YPOBHE CPETHETO 00IIero

obpazoBanus kK YMK no xumuu B. B. Epemuna, H. E. Kyzemenxo, B. U.Tepenuna, A. A./Ipo3nosa,

B. B.Jlyauna 1 MeToAMYeCKHE PpEKOMEHIAIINY 10 €e cocTaBieHuio (aBTopsl B.B.Epemun,A.A.Jlpo3/1oB,
N.B. Epemuna, 3.10. Kepumog).

4 Meromudeckoe nocobue k yueOuuky B.B.Epemuna, H.E.Ky3bpmenko, B..Tepenuna, A.A. [po3nosa,
B.B.Jlynnna «Xumus. YrinyOnenusiitypoBensb. 1 Okinacce» (aBropsiB.B.Epemun,B.J. MaxonuHa,

0O.10. Cumonosa, 1. B.Epemuna, A.A. JIpo3nos, 2.10. Kepumos).

5. Metoanueckoe mocooue k yaeoHuky B.B.Epemuna, H.E.Ky3smenxko, B.W.Tepernna, A.A. J[po3iosa,
B.B.Jlynnna «Xumus.YrinyOnenusiityposens. 1 Okinacce» (aBropsiB.B.Epemun,B.J. Maxonusa,

0O.10. Cumonosa, . B.Epemuna, A.A. JIpo3nos, 2.10. Kepumos).

l. l_[.]'laHI/lpyeMl)Ie PeE3yabTaThbl 0CBOCHUA KypCa BHeypO‘lHOﬁ JE€ATCJIbHOCTH

JIMYHOCTHBIE PE€3yabTaThl:

OIMpEACICHUEC MOTUBAIIUN U3YUCHUA yqe6Hor 0 MaTepuaia,

OLICHUBAHUEC yCBAMBACMOI'O yqe6H0ro MaTtcpuala, UCX04d U3 COUAJIBbHBIX U JIMYHOCTHBIX

IICHHOCTEH;

TIOBBIICHHUE CBOCTO 06pa30BaTe.HBHOFO YPOBHA U YPOBHS T'OTOBHOCTHU K U3YUCHHUIO OCHOBHBIX

HUCTOPUYIECKHX COOBITHI, CBSI3aHHBIX C UCTOPUEH Pa3BUTHSI XUMHU M O0IIIECTBA;

3HAHWC NIpaBUJI MIOBCACHUA B I-Ipe?»BI;I‘IaI\/'IHLIX CUTyalUsiX;

OIICHHNBAHUC COI.IPIaJ'H:HOﬁ 3HAYMMOCTH HpO(l)GCCHﬁ, CBs3aHHBIX C XI/IMI/Ief/’I;

BJIAACHUC MpaBUJIaMUn 0e30IacHOro 06paH_I€HI/I$I C XUMHWYCCKHNMHU BCUOICCTBAMH U 060py,Z[OBaHI/IeM,
MMPOABJICHUC 9KOJIOTHYECCKOU KYJbTYPBI.



MeTanpeaMeTHbIe pe3yJabTaThI:

LieJeTnoiaranue, BKIK0Yas MOCTaHOBKY HOBBIX IIEJICH, peoOpa3oBaHue MPAKTUYCCKON 3a1a9u
B [I03HABATENbHYIO, CAMOCTOSTEIBHBIN aHATU3 YCIOBUN JOCTUXKEHUS 1SN Ha OCHOBE yUETa
BBIJIETICHHBIX YUUTEIIEM OPHEHTHPOB ACHCTBHSA B HOBOM y4eOHOM MaTepuase;

IUIAHUPOBAHWE TYTH TOCTIKEHHUS LIETeH;

YCTaHABIMBAHKE IEJICBBIX TPHOPUTETOB, BHIICIICHUE AIbTEPHATUBHBIX CIIOCOOOB JIOCTUKCHHUS
ey 1 BeIOop Hauboee 3hpekTUBHOTO croco0a;

YMEHHUE CaMOCTOSTEILHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIISThH UM;

YMEHHE MPUHUMATH PEIICHNS B IPOOJIEMHON CUTYAIHH;

MTOCTaHOBKA y4eOHOI 3a/1a4ur, COCTABJICHHE TNIaHA U MTOCIIE0BATEIEHOCTH IHCTBUH;
opranuvsanusa pa60qer0 MECTa NP BBIITOJIHCHUN XUMHUYCCKOI'O SKCIICPUMCHTA,

MPOrHO3UPOBAHUE PE3YJIbTAaTa YCBOCHHS, OLICHUBAHNE YCBOCHHOIO MaTepurana, OlleHKa Ka4YeCcTBa U YPOBHS
YCBOGHUS, KOPPEKIHSI B IJIaH U CIIOCO0 JCUCTBUS MPU HEOOXOAUMOCTH.

ITo3HaBaTeabHBIC

MIOWCK U BblAEIEeHUE HHPOPMALIUH;

aHaIIM3 YCIIOBUH U TpeOOBaHWH 3a1a49H, BEIOOD, COMMOCTaBIIeHNEe 1 000CHOBaHHUE CIIOcO0a
peleHus 3a1a4mu;

BEIOOp Hanbouee P (HEKTUBHBIX CIIOCOO0B PEIICHHS 33/1a4H B 3aBUCHMOCTH OT KOHKPETHBIX
YCIOBUH;

BBIJIBI)KEHHE U 000CHOBaHME TUIIOTE3BI, BEIOOP cr1ocoda e€ MpoBepKy;

CaMOCTOSITEIbHOE CO3/IaHHE AJITOPUTMA AEATEIILHOCTH MIPY PELICHUH TPOOIEeM TBOPUECKOTO U
MOUCKOBOTO XapaKTepa;

YMEHUS XapaKTepU30BaTh BENIECTBA 110 COCTABY, CTPOSHHIO U CBOICTBAM;

OTIMCHIBAHHUE CBOMCTB TBEPIBIX, JKUAKUX, Ta3000pa3HBIX BEIIECTB, BBIICTICHHE NX CYIECTBEHHBIX
MIPU3HAKOB;

n300pakeHre cOCTaBa MPOCTEHIINX BELIECTB C MOMOIIBI0 XUMHYECKUX (POPMYI U CYIIHOCTH
XUMHUYECKUX PEAKIUi ¢ TOMOIIBIO XUMUUECKUX YPaBHEHUI;

MIpOBeIeHIE HAOIIOEHHH 1 ONMCaHNe MPU3HAKOB U YCJIOBHU TEUEHUS XUMHUYECKUX PEaKIInH,
BBITTOJIHEHHE XUMHUYECKOTO IKCIIEPUMEHTA, BEIBOIBI HA OCHOBE aHAIN3a HAOI0IeHNH 3a
9KCTIEPUMEHTOM, pPEIlIeHHE 3a]1a4, TOyuYeHHe XUMUIECKOor HH(OpMAIHK 13 pa3InIHbIX
HACTOYHHKOB;

YMEHUE OPraHU30BBIBATH UCCIICJOBAHUE C LIEIIBIO IPOBEPKU TUIIOTES;

YMEHUE JIeJ1aTh YMO3aKIIOUeHUs (MHAYKTUBHOE U II0 aHAJIOTUU) U BBIBOJIBI;

YMCHUE 00BEKTUBHO OIICHUBAThH I/IH(I)OpMaI_II/I}O 0 BCHICCTBAX U XUMHUYCCKUX IIpoLeccax,



KPUTHYECKH OTHOCUTHCS K NICEBJOHAYYHOH HH(OpMaLH.

KommyHnnkaTuBHbIE

OOyuaromuiics MOTYYUT BOSMOKHOCTB Il (POPMHUPOBAHHS CIEAYIOMINX
KOMMYHUKATHBHBIX Y Y J[:

[IOJTHOE ¥ TOYHOE BBIPA)KEHUE CBOMX MBICJIEH B COOTBETCTBHH C 3a/1a4aMH U YCIOBHSIMU
KOMMYHHUKAIIUH;

aJIeKBaTHOE HCIIOJIb30BAaHUE PEUEBBIX CPEJICTB AJIS IUCKYCCUM U apTyMEHTAIUH CBOEH
MO3HLIMH, yMEHHUE MPEACTABIATH KOHKPETHOE COACPIKaHIE C COOOIICHUEM €r0 B MMCbMEHHON
U YCTHOH (hopme, onpeiesieHue ClIoco00B B3aUMOAEHCTBHUS, COTPYIHUIECTBO B TIOUCKE U
cbope nHpopMaIH;

oIpezieneHne croco00B B3aUMOAEHCTBUS, COTPYAHUUECTBO B IOUCKE U cOOpe HHpOpMAINY,
y4dacTHe B JUajore, INIaHUPOBaHUE OOLIUX COCOO0B PabOThI, IPOSBIECHUE YBAKHUTEIHLHOTO
OTHOUICHUS K IPYTUM 00y4aeMbIM;

OIMCAHNE COEPKAHMS BBINOJIHIEMBIX I€HCTBUI € LIETIbI0 OPUEHTHPOBKY IPEAMETHONPAKTHYECKON
NeSITENbHOCTH;

YMEHHsI YIUTHIBATH Pa3HbIe MHEHHS U CTPEMUTHCS K KOOPMHAIINY PA3INIHBIX TTO3UIIHN B
COTPYHHUYCCTRBE;

(hopMyIMPOBaTH COOCTBEHHOE MHEHHUE M MO3UIINIO, APT'YMEHTUPOBATH U KOOPJIUHUPOBATH €€ C
MO3UIUSMY TAPTHEPOB B COTPYTHUYUECTRBE MPHU BRIPAOOTKE OOIErO PEIICHHUS B COBMECTHOM
JIEITEIIbHOCTH;

OCYIIECTBIIATHh B3aMHBII KOHTPOJIh U OKa3bIBATh B COTPYAHHUYECTBE HEOOXOUMYIO B3aHMOTIOMOIIIE;
IJIAHUPOBATH OOIIKME CIIOCOOBI PaOOTHI; OCYIIECTBIISTh KOHTPOJIb, KOPPEKIIHIO, OIICHKY
JeCTBUI MapTHEPA, yMETh yOeXKIaTh;

HCII0JIb30BaTh aJICKBATHBIC A3bIKOBBIC CPEJCTBA ISl OTOOPAKEHUS CBOMX UyBCTB, MBICIICH,
MOTHBOB U TIOTPeOHOCTEH; 0TOOpaXaTh B peuu (OMUcaHue, OObSICHEHUE) COIepPIKaHUe
COBEpIIIaeMbIX JICUCTBUH KaK B (hopMe TPOMKOI COITUAITU3MPOBAHHOW PeUH, Tak U B opMe
BHYTPEHHEH peuy;

pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTbD, UCIIOJIB3Ysl CPEIICTBA YCTHON M MUChMEHHOU
KOMMYHHKAIIUY TIpA PaboTe C TeKCTaMu Y4eOHUKA U IOTIOJTHUTEIBHOMN JINTEPaTypPOH,
CIPaBOYHBIMH TAOJIUIIAMH, TIPOSBIISATh TOTOBHOCTh K YBaXXECHUIO HHOM TOYKH 3pEHUS MPU
00CYKJICHUH Pe3yIbTaTOB BHIITOJIHEHHON Pa0OTHI.

IIpeaMeTHBIE pe3yJbTAThI

Oo0yuarouiuiicss HAyIUTCS:

MNPUMCHATH OCHOBHBIC MCTO/bI ITIO3HAHUA: Ha6J'I}O}_'[€HI/I€, HU3MCPCHUC, SKCIICPHUMCHT,



XapaKTepU30BaTh TEPMUHBI U IOHATUSA, OOBACHITH B3aUMOCBSI3b MEXKAY HUMH;
00OCHOBBIBATh CHCTEMY B3TJISIOB Ha JKUBYIO MIPUPOAY, MPUMEHSS OMOJIOTHYECKUE TEOPHH,
YUCHHSI, 3aKOHBI, 3aKOHOMEPHOCTH, IOHUMATh I'PAaHHILIBI UX TIPUMEHUMOCTH;
KJ1accu(pUIMPOBaTh OCHOBHbBIE OMOJIOTHYECKUE MAKPOMOJIEKYIIbI;

OIUCHIBATh (PYHKIHHU O€JIKOB, HyKJIEMHOBBIX KHCJIOT, YIJIEBOJOB U JIUIHUIOB;

yCTaHaBIMBATh CBSI3b CTPOCHUS M (PYHKIIMH OCHOBHBIX OMOJIOTHYECKUX MaKpOMOIIEKYJI, UX
POJIb B IpoIIeccax KIETOYHOTO METa00In3Ma;

OOBSICHATH 3HAYCHUE MUKPO-, MAKpO- M YIBTPAMHKPOIJIEMEHTOB B KIIETKE;

MMOHUMATh CYITHOCTh OMOCHHTE3a OETIKOB, MEXaHU3Ma JeiCcTBHS (DEpMEHTOB, OMOCHHTE3a
JHK u PHK, pacmiama 6enxoB, OnocuHTe3a 1 00MEHa YTiIeBOI0B, OMOCHHTE3a 1 0OMEeHa
JIUTIUIOB, OMOJIOTUYECKOTO OKKCIICHHS U cuHTe3a AT®D, MexaHu3Ma JEHCTBUS CTEPOUTHBIX
TOPMOHOB

pemrate 3a7auu Ha onpezeneHue mocneaosarensHoctn Hykieotuaos JJHK u u PHK (MPHK),
antukonoHoB TPHK, nocnenoBarenbHOCTH aMUHOKHCIIOT B MOJIEKYJIE O€NKa, IPUMEHSS
3HAHMS O PEAKIUAX MAaTPUYHOTO CUHTE3a, TeHETUYECKOM KOZEe, IPUHLIUIIE KOMIZIEMEHTAPHOCTH;
JieNIaTh BBIBOJBI 00 M3MEHEHHSIX, KOTOPBIE MTPOM30UAYT B POIIeccax MaTPUIHOTO CUHTE3a B
ClIy4yae M3MEHEHUs MocieoBaTeIbHOCTH HykieoTua0B [IHK;

00OCHOBBIBATh B3aUMOCBSI3b IJIACTUYECKOTO U SHEPreTHYECKOro 0OMEHOB; CPABHUBATh
MPOLECCHI INTACTHYECKOT0 U SHEPreTHYECKOro 0OMEHOB, MPOMCXOISIINX B KIIETKAaX JKUBBIX
OpPTraHU3MOB;

XapaKTepr30BaTh METOABI OMOXMMUYECKUX UCCIICIOBAHUIA,

MIPOBOANUTH Y4EOHO-HCCIIEIOBATENBCKYIO IEATENbHOCTD: BBIIBUTATh THIIOTE3bI, TUTAHUPOBAThH
paboTy, oTOMpaTh U MPE0OPA3OBHIBATE HEOOXOAMMYIO HHPOPMAIIHIO, TPOBOIUTH
9KCHEPUMEHTHI, HHTEPIPETUPOBATh PE3YNbTAThI, JeNaTh BEIBOIbI HA OCHOBE MOJyYSHHBIX
pe3yNIbTaToB;

OO0yyarouuiicsl MOJYYUT BO3MOKHOCTh HAYUYMThCH:

BBIJIBUTATh M TIPOBEPSTH SKCIIEPUMEHTAIILHO TUIIOTE3bl 0 XAMHUYECKHMX CBOMCTBAX BEIECTB Ha
OCHOBE UX COCTaBa M CTPOCHUS, UX CIOCOOHOCTH BCTYNATh B XUMHUYECKHE PEaKIIH, O
XapaxkTepe U NPOAYKTaX Pa3IHYHbIX XUMHUUECKUX PEaKIHIi;

XapaKTEprU30BaTh BEUICCTBA 110 COCTAaBYy, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBATh MMPUYHNHHO-
CJICACTBCHHBIC CBA3U MCKAY NAaHHBIMH XapPAKTCPHUCTHUKAMU BCIICCTBA,

BBIJIBUTATh M TIPOBEPSATH IKCIIEPUMEHTAIILHO TUIIOTE3bI O pe3ybTaTaxX BO3JIEHCTBUS Pa3IHIHBIX (aKTOPOB
Ha U3MEHEHHE CKOPOCTH XMMUYIECKOW PEaKIIHH;

HCIIOJIb30BaTh HpI/I06peTéHHLIe KIIFOUEBBIC KOMIICTCHIIUHN ITPH BBITIOJIHECHUU IIPOCKTOB 1



y4eOHO-HCCIIEIOBATEIbCKHX 33/1a4 110 H3YYEHUIO CBOMCTB, CIIOCOOOB MOTyYCHHUS M PAcIIO3HABAHUS
BEIIIECTB;

00BEKTUBHO OLIEHMBATH MH()OPMAIIHIO O BEIIECTBAX U XUMHUECKUX MPOLIECCaXx;
0CO3HaBaTh 3HAUCHHE TEOPETUUYCCKUX 3HAHUH 1O XUMHUH JJIs1 IPAKTHYECKOHN e TeIbHOCTH
YeJIOBEKa;

CO3/1aBaTh MOJIEJIM U CXEMBI JUISl PELICHUS Y4eOHbIX M [T03HABATENbHbBIX 33a4; IOHUMATh
HEO0XOIUMOCTh COOJIFOJICHNUS IPENTUCAHUIL, IpeAIaraeMbpIX B MHCTPYKIUAX 1O
HCTIONB30BaHHMIO JIEKAPCTB H Jp.

2. Conepxxanue Kypca BHEYPOUHOM JeATeJIbHOCTH

Tema 1. Xumuueckuii 3kcriepuMeHT 1 uGpoBbIe JadopaTopun (44.)

Hudposeie natanku. O6mme xapakrepuctuku. Ousnaeckne 3P PeKThI, UCTIONb3yeMbIC B
paboTe JaTYUKOB.

Tema 2. BBenenue B 0uoxumuio (24.)

broxumus — Hayka 0 KaueCTBEHHOM COCTaBe, KOJMUECTBEHHOM COAEPIKaHUU U MPe00Pa30BaHUMX B
mpoliecce JKU3HeASATeIbHOCTH COSIMHEHNH, 00pa3yIoIInX KUBYIO MAaTEPHIO.

Uctopus pazButust 6MoxumMun. Pojib 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTUH OMOXHMHUH.

B3anmocBs3p OMOXUMEY ¢ MOJIEKYIISIPHOHN Onostornel, 0nodpu3nkoil 1 OMOOPraHUIeCKOl XUMHUEH.
3HayeHne OMOXMMUM IS PA3BUTHsI OMOJIOTUH, MEIUIMHBI, OMOTEXHOJIOTHH, CETILCKOT0 XO3sIHCTRa,
TEHETHKH U 3KOJIOTUH. MeTo 1l OMOXMMHYECKUX HCCIICAOBAaHUN M UX XapakTepucTHKa. Mcronp3oBanne
COBPEMEHHBIX CKOPOCTHBIX ¥ aBTOMATH3HPOBAHHBIX (PH3MKO-XUMHUYECKIX METOJIOB aHaIN3a JUIs
OMOXMMHYECKUX IIeNiel. BuoXumMuueckrue MeTo bl MOHUTOPHHTA OKPYIKAIOIICH CPEeIbL.

Tema 3. Xumuyeckuii cOCTaB OPraHU3MoOB U o01Iee MOHATHE 00 00MeHe BelleCTB U JHEPIriuu B KMBOil
npupoze (44)

IlonsTHE O rNIaBHBIX OMOTEHHBIX 3JIeMeHTax. Makpo- 1 MUKPOAJIEMEHTHI. 3aKOHOMEPHOCTH
pacnpocTpaHeHus 3JIEMEHTOB B XHUBOH npupoze. [loTpeOHOCTh OpraHu3MOB B XMMUYECKUX SJIEMEHTaX.
BroreoxuMmudeckniit KpyroBopoT BEIIECTB B IPUPOJIE — OCHOBA COXPAHEHUS paBHOBECHS OHOChEpHI.
Macmirabbl 0OMeHa BeUIecTB B )KUBOH npupoe. [lnactuieckre v SHepreTHIeCKre BelecTBa.
buonornueckn akTUBHBIE COEITMHEHHUS], UX POJIb B )KU3HM YEJIOBEKA, )KMBOTHBIX U pacTeHU. [loHsTHE O
NECTULHIAX U UX BUIAX.

HccnenoBarenbekuil mpoekT « Mo B )KU3HU YETOBEKaA»
Hccnenoparenbekuil npoekT «Posib ¥ 3HaUEHUE KalbIMs B )KU3HU YEJIOBEKA»
Tema 4. beaku. Pacnag u 6nocunTe3 6eaxoB (84.)

Poub GenkoB B mocTpoeHNH U (YHKIIMOHUPOBAHHUH XKHUBBIX cucTeM. [[oHATHE 0 TPOTEOME U POTEOMUKE.
AMHHOKUCIIOTHBIN cocTaB OenkoB. [IoHATHE O MPOTEHMHOTEHHBIX aMHHOKUCIIOTaX. Croco0 cBs3H
AMUHOKHCIIOT B OenkoBo Monekyie. [lenrruapl. [IpuponHbie menTu bt (TIyTaTHOH, BA30OMPECCHH,
sHKe(haTuHbI, SHAOPPUHBI U Jp.), UX (PHU3HOJIOrHUECKOE 3HAYCHHE U UCTIONH30BAHNE B KAYECTBE
MEIUITUHCKHX MPenapaToB. XUMUYECKUI CHHTE3 MIENTUIOB 3aJJAHHOTO CTPOCHUS H BO3MOKHOCTH HX
npumMeHeHus. CTpyKTypa 0eIKoBBIX MOJIeKyIL. [lepBruHas cTpykTypa 6enkoB. [IpHHIUITBI 1 METOIBI
OTIpe/ieNIeHHs IEPBUYHOM CTPYKTYpHI Oenka. BropruHas u HaaBTOpUYHAs CTPYKTYphI OenkoB. [ToHsATHE 00
o- 1 ProHdopMaluax moaunentuaHou renu (padotsr J1. [Momuura). [lapamerps! a-crimpain

MTOJTAIIENTHIHOM 11eTi. CBS3b MEPBUYHON M BTOPUIHOHN CTPYKTYP OCITKOBOM MOJICKYIIEI.



Kiraccudukarys 6€IKOB 10 2JIEMEHTaM BTOPHYHOMN CTPYKTYPHI. JJOMEHHBIN MPUHITUI CTPYKTYPHOM
opraamzanuy 6emkoB. [loHsITHE O CTPYKTYpPHBIX B (PYHKIIMOHATIHHBIX JOMEHaX (Ha MpuMepe
MMMYHOTTIOOYJTMHOB 1 KaTAIUTUYECKH aKTUBHBIX 0eTKoB). TpeTndnast crpykrypa OeixoB. THIbI CBsI3EH,
o0ecrnednBaroIux MoAep>KaHie TPETHIHON CTPYKTYPHL. J|MHAMUYHOCTh TPETHYHON CTPYKTYPHI OEIKOB.
CamMoopraHu3aiys TPETHIHOW CTPYKTYPBI OEIIKOBOIT MOJIEKYIBI M POJIh CTIeN(UIECKIX OEITKOB-
LIarIepOHOB B 3TOM IpOILIECcCE.

[penckazanne MPOCTPAHCTBEHHOTO CTPOCHUS OCIKOB HCXO/sI U3 UX TIEPBUYHON CTPYKTYphI. UeTBepTHUHAS
CTpykTypa 0enkoB. KOHKpeTHbIC TPUMEPhl YE€TBEPTHYHON CTPYKTYPHI OCITKOB (TeMOTJIOOWH, JIAaKTaT-
JETUPOTeHA3a, KaTanasa u 1p.). HoMmeHknarypa u knaccudukaius 6eaxoB. OyHKIIMOHATbHAS
KJIacCU(UKAIUS OSIKOB U XapaKTEPUCTHKA OTACIbHBIX TPYII: CTPYKTYPHBIX, COKPATHTEIBHBIX,
3aIUTHBIX, TOKCHYECKUX, PEUENTOPHBIX U PETYISTOPHBIX.

Benku (MeTamiOTHOHEHHBI, TEMOTJIOOWH U JIp.).

Pacnag 6enkoB. @epMeHTHI, OCyIIecTBIsIONNE pacta 6eakoB. [IpoTeacoMbl — KOMILTEKCHI
MPOTEOIUTHUCCKUX (DePMEHTOB. MaxkopHbIe OCIKH KPOBU KaK UCTOYHUKHU OMOJIOTUYECKH aKTUBHBIX
nenTuaoB. MeTaboau3M aMHHOKUCIOT. KoHeuHbIe MPOAYKTHI pacmnajia OelIKOB U IMyTH CBS3bIBAHUS
aMMHuaka B OpFaHI/I3MC.HyTI/I HOBOO6pa3OBaHI/ISI AMHHOKHCIJIOT. HCpBI/IqHLIC 1 BTOPUYHBIC aMHUHOKUCIIOTHI.
3aMeHUMEbIe U He3aMEHHMbIe aMHHOKHUCIIOTHL. briocunTe3 OenkoB. MaTpuduHas cxema OnocuHTe3a OEJIKOB.
AxTtruBHpoBaHre aMHHOKHCIOT (crHTe3 amuHOoaII-TPHK).Ctpoerne pudocom. CocTtas
MIPOKAPUOTUYECKUX U dyKapHoTHUecKuX pudocom. [Tomuprndocompl. Dtamnsl TpaHCHALUT (MHULHALNS,
3JIOHTalMs, TEpMUHALNA) U uX peryisinus. Kox 6enkoBoro cuareza. OcoOEHHOCTH I€HETHIECKOro KO
MUTOXOHIPUH U XJIOPOILIACTOB.

Jlabopamopnwie padomot

1.0mpenenenue cpeapl pacTBOPOB AMHHOKHUCIIOT.
2.0npenencHue H303JIEKTPUICCKON TOUKH JKEITATHHBL.
3.0mpenenenre TeMepaTyphl IIABJICHUS aMUHOKHUCIIOT.
4.BnusHUE TeMIiepaTyphsl Ha CBOMCTBa OEIIKOB.
5.Brnusaue m3menenns pH Ha cBoiicTBa OenKoB.
6.11BeTHBIC peakiu Ha OCIKU

Hccneoosamenwvckuii npoekm «benku — ocHo8a ycusnu»
Tema 5. ®epmenTsI (64.)

PazHooOpasue kaTamuTHYeCKH aKTUBHBIX MOJIeKyJl. KatanuTiuuecku akTUBHBIE OeNTKU (SH3UMBI),
karanutruecku akTuBHbIe PHK (pnb03uMBl), KaTaIMTHYECKN aKTUBHBIC aHTHTENA (a031MBI).
Karanmutnueckas ¢hyHknus 6enkoB. Paznuuus B cBoiicTBaxX ()epMEHTOB U KaTaIM3aTOPOB UHOH MPHUPO/IHI.
Crnenuduanocts aeiictBus pepmeHTOB. Ponb oTeuectBennbix yuénbix (U .I1. [TaBnos, A .E. Bpaynurreiin,
B. A. DHrenIBRTApAT U 1p.) B Pa3BUTHUN YH3UMOJIOTHH. [IoHATHE O CYOCTPAaTHOM M allTIOCTEPUIECKOM
HEHTpax B MoJieKyJe hepMeHTOB. DepMeHTH MOHOMEPHI (TPUTICHH, JIU30LIMM) U MYJIbTHMEPHI (TITyTaTHOH-
penykrasa).llonstue o kodhepmentax. KopepmenTsl — nepeHocunku Bojopoza u anekrponos (HA,
HA®, ®AJ]), u atomubix rpynn (ATD, kodepment-A, HIID-caxapa). MHOkecTBEHHBIC (hOPMBI
(depMeHTOB 1 uX GyHKUHUOHAEHOE 3HaueHHE. M30(epMEeHTHI JTaKTaTACIHAPOreHashl.

3HaueHUe UCCIIEeIOBAHMS MHOKECTBEHHBIX (DOpM (DEPMEHTOB ISl METUIIMHBI, TCHETUKH, CEJIEKIINN 1
MOHHTOPUHTA OKpYXKarolel cpepl. Mexanusm nefictBus pepmeHToB. DepMeHT-CyOCTpaTHBIE
koMIutekchl. KoHcTanTa auccormanuu gpepMeHT-cyocTparaoro kominiekca (KS) u koncranTa Muxasmca
(KM).AkTHBaTOpBI U HHTHOUTOPHI hepMeHTOB .BinsiHue KCEHOOMOTHUKOB Ha aKTUBHOCTH (DEPMEHTOB.
Homenknarypa u xinaccudukanus GepMeHTOB.



[Mpunnune! knaccupukamu pepmMeHToB. [IpOMBINUIEHHOE MOTyYeHNE W TPAKTHIECKOE UCTIONL30BAHNE
dhepmenToB. [lepcIeKTHBEI TPAKTHIECKOTO UCIIOIB30BaHMS pHOO3UMOB M a03MMOB 7151 OOPBOBI €
3a007IeBaHUSIMH YEIOBEKA.

Jlabopamopuuwtit pabomut

1.TepMonaOMILHOCTE (DEPMEHTOB.

2.BiusHUE aKTUBATOPOB U HHTUOMTOPOB HA PabOTy (PepMEHTOB.

Tema 6. BuTaMuHbBI U HEKOTOpbIE APYrUe GHOJTOTHYECKH AKTUBHbIE COeIMHEHUs 64.
HcTopust oTKpbITHS BUTAMUHOB. POJTh BUTAMUHOB B MUTAHUH YEJIOBEKA W KUBOTHBIX.

ABHTaMUHO3bI, THTIOBUTAMUHO3bI, TUTICPBUTaAMUHO3bI. COOTHOIIICHHE BUTAMHHOB U KO(PEPMEHTOB.
Buramepust. XKupopacTBopuMble BUTAMUHBL. BuTamMuH A 1 ero y4acTue B 3pUTEIbHOM akTe. Butamunsl D,
K u E u ux pons B oOMeHe BemecTB. BonopactBopumble ButamuHbl. Butamunst B1,B2, BS, B6, B12, ux
3HaueHne B oOMeHe BemecTB. Buramun C (ackopObuHOBas kuciora).PazHooOpasne 6nomorniecku
AKTUBHBIX COSAMHECHUH: aHTHBUTAMHUHBI, aHTUOMOTHKY, (PUTOHIHIBL, TepOUIIUABI, 1e(hOIHAHTHI, POCTOBBIC
BeIlleCTBa (BaKHEHIIIHME MPEACTABUTENIN U MEXAHU3MBI IEHCTBUSA).

Jlabopamopnwie padomot

1.KauecTBeHHas peakiusi Ha BATAaMUH A.

2.KonuuecTBeHHOE ompeneneHrne Butamuna P B uae.

Hccneoosamenwvckuii npoekm «Ponbv eumamunoe 6 numanuu 4eno8exa u HcugomHsixy.
Tema 7. Hyk/1eHHOBBIE KHCJIOTHI U UX 00MeH (44.)

HcTopust OTKpBITHA U U3yUEHHS HYKJIEMHOBBIX KHUCIIOT, UX XUMHYECKHI COCTaB.

XapakTepuUCTHKA IIyPUHOBBIX M MUPHUMUJUHOBBIX OCHOBAHHMH, BXOASIINX B COCTaB HYKJIEMHOBBIX KHCIIOT.
JlBa THIa HYKJIEMHOBBIX KUCIIOT: Ae30KcupuOonyknenHoBas kuciora (JAHK) u pubonyknennoBas kucnora
(PHK).Pazmuns mexny JJHK n PHK 1o coctaBy riiaBHBIX a30THCTBIX OCHOBaHHMIA, IEHTO3aM,
MOJIEKYJISIPHOH Macce, JIoKanu3aiuu B kietke u pynkuusm. Crpykrypa u dyakumnu JJHK. Cogepxanue
JHK B opranuszme u moxanm3aius e€ B KJIeTKe (AP0, MUTOXOHIPUH, XJIOPOILIACTA, SITUCOMBI). Pasmep u
¢dopmbl motekyn JJHK. Konbuesas ¢popma JJHK HekoTophix (paros, MUTOXOHAPHIA U XJIOPOILIACTOB.
[epBuunas crpykrypa JHK. Ycnexu u nepcnekTuBb B pacinpoBKe CTPYKTYPhI TEHOMOB
MHUKpPOOPTaHU3MOB, pacTeHuil 1 KUBOTHBIX. [IpoekT «I eHoM uenmoBeka». Bropuunas crpykrypa JHK
(mopnens JIx. Yorcona u @. Kpuka). KoMmiieMeHTapHOCTh a30TUCTBIX OCHOBAaHUH U e€ 3HaUYeHUe IS
BOCIPOM3BEACHUS CTPYKTYphl FeHOMOB. Tpetuunas ctpykTypa JJHK. Ceepxcnupanuszanus JHK.
N36sITOuHOCTS M KOMHakTHOCTE Mosteky JJHK. Crpoenne xpomatuna. Myrtauuu B JIHK u ¢akTopsl, nx
BbI3bIBaroIne. Penapanus ctpyktypsl JIHK u e€ 3HaueHne ans coxpanenus BunoB. HacnenctseHusie
3aboneBanus. PHK, nx xnmaccudukamus (TPHK, pPHK, MmPHK, maPHK, TMPHK, Bupycusie PHK).
CpaBautenbHas xapakrepuctrka BujioB PHK 1o ux crpykrype u pyHknusm. MexaHn3m OHOCHHTE3a
(perwmukammm) JIHK. @epmentsr (PHK-monmumepasa, JIHK-monmumepasa, JIHK-nmmrasza) u 6enkoBbie
(akropsl, yuactByromue B perunkannu JJHK. Permnkanmonnas suiika u atansl onocunresa JJHK.
Oco0eHHOCTH pPeIUIMKaLuK y po- U 3ykapuoT. buocuntes PHK (tpanckpunius) u e€ perymsiuus y nmpo- u
sykapuort. [loHsaTHE 0 TpaHCKpUnNTOHAaX U onepoHax . Co3peBanue (mponeccunr) PHK. Crunaiicunr u ero
Buzbl. Ayrociutaiicusr. «Penaktuposanue» PHK. OOparHas Tpanckpunus u e€ 3HaueHue A5
CYIIECTBOBaHUs BUPYCOB (Ha MPUMEpE BUpyca HMMYHOAE(ULIUTA YETOBEKa U BUPYCOB IPUIINA) U
BHYTPUT€HOMHBIX ITepecTpoeK. [IoHATHE 0 TOABMKHBIX TCHETHYECKHUX JJIEMEHTAX U UX 3HAYCHUH JUIS
9BOJIIOLINU T€HOMOB. [I0HATHE 0 reHeTYeCKO HHKEeHEepHH. [ I[pHHINIIBI M CTPATETHH MOJIEKYIISIPHOTO
KJIOHUpPOBaHUs. JIOCTIKEHUS ¥ IEPCIEKTUBBI MOJIEKYJISIPHON OMOTEXHOJIOTHH.



Jlabopamopnuvie pabomot
1.Beiienenue HyKI€OMPOTEHUIOB U3 JPOXIKEH.

Hcceneoosamenvckuii npoexm «Ienvt u cyovowvry (Ilonesnvie u epeonvie mymayuu)



