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IMosicHuTeNbHAS 3alIHCKA
JlomosHuTENbHAS 00pa30BaTeNibHAs 00IIepa3BUBaIOIIAsl MPOrpaMMa « IKCIIEPUMEHTATbHAS XUMUSD)
pa3paboTaHa B COOTBETCTBUMU:

1. ®enepanbHbIii 3ak0H 0T 29.12.2012 No 273-D3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccutickoit
depepaym» (¢ U3M. 1 go1., BCTy. B cuiry ¢ 01.09.2020).

2. [NacnopT HanmoHaIpHOTO TpoekTa «ObpazoBanue» (yTB. mpesuanymoM Coseta mipu [Ipesunente PO mo
CTpaTErMYeCKOMY Pa3BUTHIO W HAIIMOHAILHBIM MTPOEKTaM, MPOTOKOI OT 24.12.2018 Ne 16)

3. 'ocymapcrBenHas nporpamma Poccutickoit @enepannn «Pa3suTie 06pazoBaHHsDY
(ytB.Ilocranosnenuem [IpasurensctBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBepkIeHUU
rocyIapcTBeHHOM nporpamMmbl Poccuiickoi denepanuu «Pa3putre o0pa3oBaHus.

4. Ipodeccrnonanpusrii cranaapt «Ilemgaror (megarorndeckast qesTENFHOCT B JOMIKOIFHOM, HAYATEHOM
o011eM, OCHOBHOM 00I1IeM, CpeHeM 0011ieM 00pa30BaHNM), (BOCITUTATENb, YIUTENb)» (pexd. oT 16.06.2019)
(ITpukxa3z MunmcTepcTBa TpyAa U connanbHoi 3amuTel PO ot 18 okta6ps 2013 1. Ne 544H,

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

5. Meroanueckne peKOMEHIALNH 110 CO3AaHHUIO U PYHKIIMOHMPOBAHUIO B 00111€00pa30BaTEeIbHbBIX
OpTaHU3alUsiX, PACHIOIOKEHHBIX B CEJILCKONH MECTHOCTH M MAJIBIX TOPOJAX, HEHTPOB 00pa30BaHUs
€CTECTBEHHO-HAayYHOU U TEXHOJOrn4ecKoil HarpasienHocTel («Touka poctay) (Y TBepKIeHBI

pacnopspkeHreM MuHucTepeTBa npocsetieHns Poccuiickoii @eneparu ot 12 stuBapst 2021 r. Ne P-6)

6. MeToamueckre peKOMEHIAINY 110 CO3JIAaHUIO ¥ (DYHKITMOHUPOBAHUIO JETCKUX TEXHOIAPKOB
«KBanTopuym» Ha 6aze 0011e00pa30BaTENBHBIX OpTaHu3aIuil (yTB. pacnopsbkeHneM MUuHHCTEPCTBA
npocsetenns Poccuiickoit @eneparmu ot 12.01.2021 Ne P-4).

O06nem yuebHoro Bpemenu: 34 yaca, 1 yac B HeEIIO.



eas kypca:

(DOpMI/IPOBaHI/Ie HpeI[CTaBJ'ICHI/Iﬁ 0 XHMHYECKOI COCTaBJ’IHIOHlGﬁ eCTeCTBGHHOHay‘-IHOﬁ KapTUHBI MUDpa,
OBJIQJICHUC BAXKHCUIIINMU XUMUYCCKUMU MOHATHUAMHU, 3aKOHAMHU U TCOPUAMU JJI YCIICIIHOI'O PCIICHUSA
MHOI'OBapUWaHTHBIX 3aj/1a4.

OcHOBHBIE 3aa9H:

®  OBJIJICHHE METOJAMH PEIICHUS 3a/1a4 MOBBIIICHHON CIIOXKHOCTH JJIs1 O0BSICHEHHUS XUMUYSCKUX
SIBJICHUM U CBOMCTB BEILIECTB, OLICHKU POJIU XUMHUU B PA3BUTUU COBPEMEHHBIX TEXHOJIOTHH U
MOJIyYECHUH HOBBIX MATEPHAJIOB;

® BOCIHTaHUE YOCIKICHHOCTH B MTO3UTHBHOMN POJIM XUMHUU B )KU3HU COBPEMEHHOTO OOIIIECTBA,
HE00XOIMMO TPAMOTHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U OKPYXKAIOIIEH CPeAe;

® IIPUMEHEHHE MMOJIYYCHHBIX 3HAHMM )i O€30MaCHOTO UCIIOJIB30BaHMs BEIICCTB U MATEPUAJIOB B
OBITY, CEJIbCKOM XO3SHCTBE U Ha MPOM3BOJICTBE, PEIICHUS MPAKTUUYCCKHUX 3aa4 B IIOBCEAHCBHOMN
JKU3HH, TIPEAYTIPESKICHUS IBICHUN, HAHOCSIINX BPE 3I0POBBIO YEIIOBEKA U OKPYXKAIOIIEH cpeie.

YyeOHas nmuTepatypa:

1. Xumus. YrayOneHHbIAypoBeHb. | Oxitacc. YueOHHK ¢ 3IIeKTPOHHBIM TprioxkeHueM (aBTopsl B.B. Epemun,
H.E.Ky3smenko, B.U. Tepenun, A.A. [Ipoznos, B.B.Jlynun).

2. Xumust. YTy OeHHBIY poBeHb. | 1 Kitacc. Y4e0HHK ¢ AIEeKTPOHHEBIM NpuitokeHueM (aBTopsl B.B. Epemun,
H.E. Ky3bemenko, A.A. /Ipoznos, B.B. JIynun).

3.Pabovasmporpamma yueOHOTo rmpeaMeTa « XMMUs» Ha YIIyOJIeHHOM YPOBHE CPETHEr0 OOIIero
obpazoBanus kK YMK no xumun B. B. Epemuna, H. E. Ky3emenko, B. M. Tepenuna, A. A./Ipo3nosa,

B. B.Jlyauna u MeToau4ecKue peKOMEHIAIINHY 0 €e cocTaBieHuio (aBTopsl B.B.Epemun,A.A.Jlpo3/1oB,
N.B. Epemuna, 3.10. Kepumog).

4 Meromudeckoe nocodue k yueonuky B.B.Epemuna, H.E.Ky3pmenko, B..Tepenuna, A.A. [Ipo3nosa,
B.B.Jlynnna «Xumus. YriryonenusiitypoBensb. 1 Okinace» (aBropsiB.B.Epemun,B.J. MaxonuHa,

0O.10. Cumonona, U. B.Epemuna, A.A. lpo3aos, 3.10. Kepumos).

5. Metoanueckoe mocodue k yueoHuky B.B.Epemuna, H.E.Ky3smenko, B.U.Tepernna, A.A. J[po3iosa,
B.B.Jlyauna «Xumus.YriryOnenHsiityposensb. 1 Okinacce» (aBropeiB.B.Epemun,B.J. MaxonuHa,

0O.10. Cumonosa, 1. B.Epemuna, A.A. Ipo3nos, 2.10. Kepumos).

|. Ilnanupyembie pe3yabTaThl 0CBOEHHSI Kypca BHEYPOUYHOI 1esITeILHOCTH
JInyHOCTHBIE pe3yJIbTaThI:

OIpPEACICHNE MOTUBALIUN U3YUCHU yqe6Hor0 MaTtepualia,

OLIEHMBAaHUE YCBAaMBAaEMOI'0 Y4eOHOIro MaTepuala, UCXOs U3 COLUAIBHBIX U IMYHOCTHBIX
IICHHOCTEH;

MOBBIIIIEHHE CBOETO 00pa30BaTEeNLHOTO YPOBHS M YPOBHS TOTOBHOCTH K H3YYECHUIO OCHOBHBIX
HUCTOPUYIECKHX COOBITHI, CBSI3aHHBIX C UCTOPUEH Pa3BUTHSI XUMHU M 00IIECTBa;

3HaHME [IPAaBWJI IOBEACHUS B UPE3BbIUAHBIX CUTYaIUIX;

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



BJIAACHUC MpaBHUJIaMUn 0e30IacHOro 06paH_I€HI/I$I C XUMHWYCCKHNMHU BCUOICCTBAMH U 060py2[OBaHI/ICM,
MMPOSABJICHUC 3KOJIOTHYECKOM KYJbTYPBEL.

MeTanpeaMeTHbIe pe3yJibTAThI:

IeJIenoJIaranre, BKIF0Yasi TOCTAHOBKY HOBBIX IIeNeH, mpeoOpa3oBaHue MPaKTHYSCKON 3a1a4n
B MTO3HABATEIILHYI0, CAMOCTOSITCIILHBIN aHAIU3 YCIOBHUI JOCTHXKCHUS 1ISJTH HA OCHOBE yU&Ta
BBIJICTICHHBIX YYUTEJIEM OPUCHTHUPOB JCHCTBUS B HOBOM Y4EOHOM MaTepHale;

IJIAHUPOBAHUE YT JTOCTHXCHUSI LICIICH;

yCTaHaBJIMBaHKE TENICBBIX IPUOPUTETOB, BBIJICIICHNUE AJIbTEPHATHBHBIX CIIOCOOOB JIOCTHIKEHHUS
IIeTTH ¥ BBIOOp HamOoee 3 heKTHBHOTO cI1ocoba;

YMECHHE CaMOCTOSITeIbHO KOHTPOJIUPOBATH CBOE BPEMs U YIIPABJIATH HM;

yMEHHUE MPUHUMATh PElICHHsI B IPOOIEeMHON CUTYyalluH;

MOCTaHOBKa Y4eOHOH 3a/auu, COCTaBICHHUE TUIaHA U TIOCIIEI0BATENbHOCTH ICHCTBUIA;
opraHusaiys pado4ero MecTa MpH BHIMTOJTHEHUH XUMHIECKOTO SKCIICPUMEHTA,

MIPOTHO3MPOBAaHHUE PE3YNbTaTa yCBOCHNUS, OLICHUBAHNE YCBOGHHOT'O MaTepuasa, OLlEHKA KaueCTBa U YPOBHS
YCBOEHHSI, KOPPEKLUS B IJIaH U COCO0 eHCTBUS IPH HEOOXOIUMOCTH.

IHo3naBaTeabHbIE

MOWCK U BBIICTICHNE WHPOPMALIUH;

aHaJn3 YCJIOBUl U TpeOOBaHMit 3a1a4u, BEIOOP, COMOCTABICHHE U 000CHOBAHKE CIIOCO0a
pelIeHus 3a1a4u;

BBIOOp Hanbosee 3G HeKTHBHBIX CIIOCOOOB PEIICHNMS 334K B 3aBUCHMOCTH OT KOHKPETHBIX
YCJIOBUH;

BBIJIBU)KEHUE U 000CHOBaHHE TUTIOTE3BI, BEIOOP CIIoco0a e€ MpoBepKy;

CaMOCTOSITEIbHOE CO3/IaHKE aJITOPUTMA JISSITEIbHOCTHU TIPH PEIICHUHU TPOOIeM TBOPUYECKOTO U
TIOMCKOBOTO XapaKTepa;

YMEHHS XapaKTepH30BaTh BEIIECTBA 110 COCTABY, CTPOCHHIO U CBOWCTBAM;

OITMCEIBAaHNE CBOMCTB TBép)IBIX, KHUIKUX, F33006p83HBIX BCIIECTB, BBIJICIICHUC UX CYHICCTBECHHBIX
MPU3HAKOB;

n300paKeHNe COCTaBa MPOCTEHIINX BEIECTB C MOMOIIBI0 XUMHUYECKHX (POPMYI U CYIIHOCTH
XUMHUYECKUX PEAKIUN C TOMOIBIO XUMUYECKHUX YPABHEHUI;

poBeieHNe HaOMI0IeHUH 1 ONMCaHUe IPU3HAKOB U YCIOBUN TEUESHUSI XUMHUYECKHUX PEaKIHi,
BBITOJIHEHHE XUMHUUECKOT0 SKCIIEPUMEHTA, BEIBOABI HA OCHOBE aHAIN3a HAOMIOJeHUH 3a
OKCIIEPUMEHTOM, PCIICHUC 3a/1a4, ITOJIYUCHUC XUMHYECKOHN I/IH(i)OpMaI_H/II/I 13 Ppa3InMdHbIX
HUCTOYHHUKOB,

yYMEHHE OpraHU30BBIBAaTh UCCIIEAOBAHUE C LIEIBIO TPOBEPKH TUIIOTE3;

YMCHHC ACIIATh YMO3AKJIFOUCHHUA (I/IHI[yKTI/IBHOC u 110 aHaJ'IOl"I/II/I) 1 BBIBOJBI;



yMeHHE 00BEKTHBHO OLICHUBATH MH(OPMAIIHIO O BEMIECTBAX U XUMHUUECKUX POLIECCaX,
KPUTUYECKH OTHOCUTHCSA K IICEBIOHAYYHON HHPOPMALIHH.

KoMmyHuKkaTHBHBIE

OO6yuaromuicst MOTYYUT BO3MOKHOCTB Il (POPMHUPOBAHUS CIEAYIOMINX
KOMMYHUKAaTUBHBIX Y Y J[:

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

a/IeKBaTHOE HMCII0JIb30BAHUE PEUEBBIX CPEACTB UL AUCKYCCUU U apTyMEHTALMH CBOEH
MO3HLINH, YMEHHUE MPECTABIATH KOHKPETHOE COACPIKaHNE C COOOIIEHUEM €r0 B MHUCbMEHHON
U ycTHOH (hopme, onpeneneHue croco00B B3auMOICHCTBYSA, COTPYIHHYECTBO B IOUCKE U
cbope nHpOpMAaIH;

OTIpe/ieTIeHHEe CITIOCOO0B B3aUMOIEHCTBHS, COTPYTHUIECTBO B ITOMCKE B cOOpe WH(OpMAITUH,
ydyacTHe B JUajiore, INIaHUPOBaHUE OOLIUX COCOO0B pabOThI, IPOSBIEHHE YBaKUTEIHLHOTO
OTHOUICHUS K IPYTUM 00y4aeMbIM;

OIMCAHUE COAECPKAHUS BBIIIOIHAEMBIX IEHCTBUN C LUEJIBK) OPUEHTUPOBKY IIPEIMETHOIPAKTUIECKON
JIeSATEIbHOCTH;

YMEHUS YUUTBIBAaTh pa3Hble MHEHHS M CTPEMUTHCS K KOOPAMHALIMH PA3IMYHBIX TO3UIUH B
COTPYIHUYECTBE;

(dhopMyIHpOBaTh COOCTBEHHOE MHEHHE U MO3UILINIO, apTyMEHTHPOBATh U KOOPAUHHUPOBATH €€ ¢
MO3UIUSMU MAPTHEPOB B COTPYTHUYECTBE MPH BHIPAOOTKE OOIIETO PEHICHUS B COBMECTHOM
NeSITeNbHOCTH;

OCYILIECTBIIATH B3aUMHBII KOHTPOJIb U OKA3bIBATh B COTPYJHUYECTBE HEOOXOIUMYIO B3aUMOIIOMOIIIb;
IUTaHUPOBATH OOIIHE CIOCOOBI PAOOTHI; OCYIIECTBIATE KOHTPOJIb, KOPPEKIIUIO, OLICHKY
NecTBUM napTHEPa, yMeTh yOeXKIaTh;

HCIIOJIb30BaTh aACKBATHBIC A3BIKOBBIC CPEACTBA IJIA OT06pa)KeHI/I$I CBOMX YYBCTB, MI)ICHGI‘/'I,
MOTHBOB U IOTPEOHOCTEH; 0TOOpaXkaTh B peun (OMUcaHne, OObSICHEHUE) COlepKaHue
COBEpIIAEMBbIX JICHCTBUH Kak B (hopMe TPOMKOI COLMATM3UPOBAHHON PeUH, Tak U B hopme
BHYTpPEHHEN peun;

pa3BMBaTb KOMMYHHUKATUBHYIO KOMIICTCHTHOCTb, UCIIOJIL3Ys CPEACTBA yCTHOI>'I W IIMCbMEHHOM
KOMMYHHUKAIIAH TIPH paboTe ¢ TeKCTaMH y9eOHUKA U JOTIOTHUTENLHON JTIUTepPaTypoH,
CIIpaBOYHBIMHU Ta6.HI/II_IaMI/I, IMPOABJIATE TOTOBHOCTDH K YBAKCHHIO WHOM TOYKU 3pCHUA IIpU
00CYKJIEHHH PE3yJIbTATOB BHIMOJIHEHHOH PaOOTHI.

IIpenmeTHBIE pe3yabTATHI

Oo0yuaronuiuiicst HAyYUTCH:



MIPUMEHSATH OCHOBHBIC METO/IBI TIO3HAHUS: HAOIIOICHNE, U3MEPEHHUE, DKCIICPUMEHT;
XapaKTepPH30BaTh TEPMUHBI U TIOHATH, OOBSCHATH B3AUMOCBS3b MEKIY HIUM,
000CHOBBIBATh CUCTEMY B3IUIA0B Ha )KUBYIO IPUPOY, IPUMEHSST ONOIIOTHUIECKIE TEOPHH,
YUEHUsI, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh TPAHUIIBl UX PUMEHUMOCTH;
KJIACCU(UIMPOBATh OCHOBHBIC OMOJIOTMYECKUE MAKPOMOJICKYJIBI;

OIHCHIBATh (PYHKIINU OEIKOB, HYKJIEWHOBBIX KHCIIOT, YTJIEBOIOB 1 JIUIHIOB;

YCTaHABIMBATh CBS3b CTPOCHUS U (PYHKIIMHA OCHOBHBIX OMOJIOTHIECKHX MaKPOMOJIEKYJ, HX
pOIB B IIpoIIeccax KIETOYHOTO METa00In3Ma;

OOBSCHATH 3HAUEHUE MUKPO-, MAKPO- U YJIBTPAMUKPOIJIEMEHTOB B KIIETKE;

MMOHMMATh CYITHOCTh OMOCHHTE3a OCIIKOB, MEXaHU3Ma JeHCTBHS (DEPMEHTOB, OMOCHHTE3a
JHK u PHK, pacmana 6enxoB, OnocuHTe3a 1 00MEHa YTiIeBOI0B, OMOCHHTE3a 1 0OMeHa
JUTHUIOB, OMOJIOTHIECKOTO OKHCIeHNs u cuHTe3a AT®D, MexaHn3Ma JeCTBHS CTEPOUIHBIX
TOPMOHOB

pemiath 3a7auu Ha onpezencHue nociueaosarenbuoctu Hykieotuaos JJHK u u PHK (MPHK),
antukononoB TPHK, mocnenoBaTrenpHOCTH aMUHOKUCIIOT B MOJICKYJIE Oenka, IIPUMEHSA
3HAHUS O PEAKINIX MATPUIHOTO CHHTE3a, TEHETHUECKOM KOJIe, TPUHIINTIE KOMIIEMEHTAPHOCTH;
JIeNIaTh BBIBOABI 00 H3MEHEHHUSX, KOTOPBIE IPOU30MIYT B IPOIECCaX MATPUIHOTO CHHTE3a B
CiIy4yae M3MEHEHUs MocieoBaTebHOCTH HykieoTuaoB [JHK;

00OCHOBBIBATh B3aMMOCBS3b MIACTUYECKOIO U SHEPTETHUECKOTO OOMEHORB; CPaBHUBATh
MIPOLIECCHI TUTACTUYECKOT0 M SHEPreTHYSCKOTr0 0OMEHOB, MTPOUCXOISIINX B KIETKAX HKUBBIX
OpPTraHHU3MOB;

XapaKTepU30BaTh METOIbl OMOXHUMUYECKUX UCCIIEIOBAHUM;

IIPOBOIUTH yqe6H0'HCCHeI[OBaTeHBCKYIO JACATCIIBHOCTD: BbIIBUI'aTh 'MIIOTE3bI, IIJIAHUPOBATH
paboTy, OTOMpAaTh ¥ MPEOOPA30BLIBATE HEOOXOAUMYIO HHPOPMAIIHIO, TPOBOIUTH
SKCIEPUMEHTBI, HHTEPIPETUPOBATH PE3YJIbTaThl, J€NIaTh BEIBOABI HA OCHOBE MOIYYEHHBIX
pe3yabTaTOB;

OO0y4aronuiicst MOJYYUT BO3MOKHOCTh HAYYMThCH:

BBIIBUT'aTh U MTPOBEPATH OKCIICPUMEHTAJIBHO TUIIOTE3BI O XUMHUYECKUX CBOMCTBax BCIIICCTB HA
OCHOBC X COCTaBa U CTPOCHUA, NX CIOCOOHOCTH BCTYINAaTh B XUMHUYCCKHUE pCaKIUU, O
XapaKTepe U MPOAYKTaX Pa3IUYHbIX XUMUUYECKUX PEAKIUI;

XapaKTEeprU30BaTh BCIUICCTBA IO COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBATb MPUIUHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMH XapPAKTCPHUCTHUKAMU BCIICCTBA,

BBIABUTATH U MPOBCPATH OKCIICPUMCHTAJIILHO TUIIOTE3bI O PE3YyJIbTaTaxX BOBﬂeﬁCTBHH PAa3IMYHBIX (baKTOpOB
Ha USMCHCHUC CKOPOCTHU XUMHYECKON pcaKknuu;



HCIIOJIB30BAaTh HpI/I06peTéHHLIC KIIFOUCBBIC KOMIICTCHIIUHU ITPU BBITIOJIHCHUU IIPOCKTOB 1

y4eOHO-HCCIIeIOBATEIbCKHX 3a]1a4 110 N3YUCHUIO CBOMCTB, CIIOCOOOB MOTyYCHHS M PACIIO3HABAHUS
BEILECTB;

00BEKTHBHO OLIEHUBATh MH(OPMALIHIO O BEIIECTBAX U XUMHUUECKUX IPOLIECCaX;
0CO3HaBATh 3HAUYCHHE TEOPETUUCCKUX 3HAHUH MO0 XUMHUH JJIsl IPAKTHYECKOHN NESTEIbHOCTH
YeNoBeKa;

cO3J1aBaTh MOJICITH U CXEMBI JUISl PELICHUS Y4eOHbIX 1 MO3HABATENbHBIX 3aa4; IOHUMATh
HEO0XOIUMOCTh COOJIFOJICHNUS IPENNTUCAHUI, IpeAIaraeMplX B MHCTPYKIUAX 1O
HCIIOJIb30BaHMIO JIEKAPCTB U IP.

2. CopepikaHue Kypca BHEYPOUHOH AeATeIbHOCTH

Tema 1. Xumnueckuii 3xcnepuMeHT U nudposbie Jadoparopun (44.)

Hudposeie natankn. O6mme xapakrepuctuku. Ousnaeckne 3P PeKThI, UCTIONb3yEeMbIE B
paboTe TaTINKOB.

Tema 2. Beenenue B 6uoxumuio (24.)

Bruoxumus — Hayka 0 KaUeCTBEHHOM COCTaBe, KOJIMYECTBEHHOM COJICp)KaHUH U PeoOpa3oBaHUsIX B
nporecce JKU3HEAEATEIbHOCTH COeANHEH I, 00pa3yoLIUX KUBYIO MaTEPUIO.

Uctopus pazBuTust 0MOXUMHUH. POJb OTEYECTBEHHBIX YUEHBIX B PA3BUTUH OMOXUMHUH.

B3anmocBs3p OMOXUMEY ¢ MOJIEKYIISIPHON Ononoruelt, 6nodu3nkoii 1 OMOOPraHUIECKON XUMHUECH.
3HavyeHne OMOXUMUY JUIsl Pa3BUTHsI OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTHH, CETTLCKOTO XO3sIHCTRA,
TCHETHKH U SKOJOTHU. MeToIbl OMOXMMHUYECKHIX MCCIIEAOBAHUN U UX XapakTepucTHka. Vicnonb3oBaHue
COBPEMEHHBIX CKOPOCTHBIX ¥ aBTOMAaTH3HPOBAHHBIX (PH3MKO-XUMHUECKUX METOJIOB aHaN3a JUIs
OMOXMMHYECKUX IeNiel. BuoXxumuueckrue MeTo1bl MOHUTOPHHTA OKPYIKAIOIICH CPeIbL.

Tema 3. Xumuyeckuii cOCTaB OPraHM3MoB U 0011lee MOHATHE 00 00MeHe BellleCTB U JHEPrUU B SKMBOIi
npupoze (44)

[oHsiTHE O TNIaBHBIX OMOTEHHBIX 3JIeMeHTax. Makpo- 1 MUKPOAJIEMEHTBI. 3aKOHOMEPHOCTH
pacnpocTpaHeHHs JIEMEHTOB B *KUBOW nprpoje. [IoTpeOHOCTh OpraH3MOB B XUMUYECKUX DJIEMEHTAaX.
BroreoxuMudeckniit KpyroBopoT BEIIECTB B IPUPOJIE — OCHOBA COXPAHEHUS paBHOBECHS OHOChEpHI.
Macmirabbl 0OMeHa BeUIecTB B )KHBOH npupo/e. [lnacTniueckre u 3HepreTHYeCKre BelecTBa.
buonornueckn akTHBHBIE COEAMHEHNS, UX POJIb B )KM3HM YEJIOBEKA, )KUBOTHBIX U pacTeHHH. [IoHsATHE O
NEeCTULHAX U UX BUOAX.

UccnenoBarenbckuii mpoekT « Mo B ®U3HU YEITOBEKa
Hccnenoparenbekuil mpoekT «Posb M 3HaYEHUE KalbLMsl B )KU3HU YETIOBEKA»
Tema 4. bBeaku. Pacnag u 6nocunTes 6ekoB (84.)

Posns 6enkoB B mocTpoeHny 1 YyHKIIMOHUPOBAHUH JKUBBIX cUCTeM. [IoHITHE O MpOTEeOoMe U MPOTEOMHUKE.
AMHWHOKHUCIIOTHBIN cocTaB 0ekoB. [ToHsITHE 0 MPOTEMHOTeHHBIX aMUHOKHCIOTax. Criocod cBsizu
AMHHOKHCIIOT B OentkoBoi Mouekyie. [lenmtuapt. [TpupoaHsie nenTus! (TIIyTaTHOH, Ba30TPECCHH,
sHKe(haTuHbI, SHAOPPUHEI U 1p.), UX (PU3HOIOrHIECKOe 3HAYEHHE 1 UCTIONF30BAHNE B KAUECTBE
MEAULMHCKUX NIperapaToB. XUMHUUECKUI CHHTE3 NENTUA0B 3aJJaHHOTO CTPOECHUS U BO3MOXKHOCTH UX
npumeHeHus. CTpykTypa 0enKoBbIX Mojeky. [lepBuuHas cTpykTypa OenkoB. [IpuHIUIBI 1 METOABI
oTpenesieHHs NEPBUYHON CTPYKTYpHI Oeika. BropuuHas u HagBTopru4Has cTpyKTypsl OenkoB. [lonarue 00
a- ¥ Prordopmanusx nonunentuaHou uenu (padotsl JI. [Tonunra). [TapameTps! a-crimpanu



MOJIUTIENTHIHOM TenH. CBs3b IEPBUYHON M BTOPUIHON CTPYKTYP OCIKOBOIN MOJICKYIIHI.

Knaccudukarms 0enKoB Mo 31eMeHTaM BTOPHYHOU CTPYKTYPHI. JJOMEHHBIN PUHIINT CTPYKTYPHON
opraamzanuy 6enkoB. [IoHsITHE O CTPYKTYPHBIX M (PYHKIIMOHAIHHBIX JOMEHaX (Ha MpuMepe
MMMYHOTJIOOYJIMHOB U KaTAIUTUYCCKH aKTUBHBIX OCIKOB). TpeTndHast cTpykTypa OeiakoB. THUIbl CBs3eH,
o0ecrneunBaroIuX MoJiepKaHue TPETHIHON CTPYKTYPhL. JIMHAMUYHOCTh TPETUYHON CTPYKTYPBI OCIKOB.
CaMoopraHu3aius TPETUYHOW CTPYKTYPhI OSIIKOBOI MOJICKYJIBI M POJIb CIIeU(UICCKIX OCITKOB-
LIarIepOHOB B 3TOM IpOILIECCE.

[Ipenckazanue NpPOCTPAHCTBEHHOTO CTPOCHUS OCIIKOB MCXO/IS M3 MX TIEPBUYHON CTPYKTYphI. UeTBepTHUHAS
cTpyKTypa OenkoB. KOHKpeTHbIC MPUMEPhl Y€TBEPTHYHON CTPYKTYPhI OCITKOB (TeMOTJIOOWH, JIAKTaT-
JETUPOTeHA3a, KaTanasa u 1p.). HoMmeHknarypa u knaccudukaius 6eaxoB. OyHKIIMOHAIBHAS
KnaccuuKaims OeJIKOB U XapaKTePUCTHUKA OTACIBHBIX TPYIIL: CTPYKTYPHBIX, COKPATUTEIHHBIX,
3alIUTHBIX, TOKCUYECKUX, PEIICTITOPHBIX U PETYIISITOPHBIX.

Benku (MeTasIOTHOHEHHBI, TEMOTJIOOWH | JIp.).

Pacnag GenkoB. depMeHTHI, OCYIIECTBISAONIUE pacia) 0eakoB. [IpoTeacoMbl — KOMILIEKCHI
MPOTEOTUTHUCCKUX (PePMEHTOB. MaxkopHbIe OCIKH KPOBU KaK UCTOYHUKHU OMOJIOTUYECKH aKTUBHBIX
nenTuaoB. MeTaboau3M aMUHOKUCIOT. KoHeuHble MpoayKThl pacnana OeJIKOB U IIyTH CBS3bIBAHMS
amMmuaka B opraauzme.llytn HoBooOpa3zoBaHus aMUHOKUCIIOT. IlepBUYHBIC U BTOPUYHbIE AMHUHOKHUCIIOTHI.
3aMeHUMBbIE U He3aMEHUMbIE aMHUHOKHUCIIOTHL. brocunTe3 OenkoB. MaTpuuHas cxema OMocuHTE3a OEIIKOB.
AxtruBHpoBaHre aMUHOKHCIOT (crHTe3 amuHOoaII-TPHK).Ctpoerne pudocom. Coctas
MIPOKAPUOTUYECKUX U dyKapUOTHUYECKUX pruOocoM. [TonnprOocoMbl. DTamnbl TPAHCISIUN (MHALTAAIIMS,
ANIOHTAlMS, TEPMUHALNS) U UX peryisinus. Konx 6enkoBoro cunreza. OcoOOEHHOCTH TeHETHIECKOTO KOl
MUTOXOHJPHUN U XJIOPOILJIACTOB.

Jlabopamopnuie pabomot

1.0mpenenenue cpeapl pacTBOPOB AMHHOKHUCIIOT.
2.0npeneneHne U303JEKTPUIECKON TOUKY JKeJIaTHHA.
3.0mpenenenre TeMepaTyphl IIABJICHUS aMUHOKHUCIIOT.
4.BnusiHre TeMIepaTyphl Ha CBOMCTBA OEITKOB.
5.Brnusaue m3menenns pH Ha cBolicTBa OenKoB.
6.1l1BeTHBIC peakiiy Ha OEIKU

Hccneoosamenvckuii npoexm «benku — ocnoea scusnuy
Tema 5. ®epmenTsI (64.)

Pa3nooOpasue KaTaqTUTHYECKH aKTUBHBIX MOJIeKyJI. KaTannTuiyeckn akTHBHBIE OeNKH (3H3UMBI),
karanutnyecku akTuBHBIE PHK (prbo3nMer), KaTamuTHYECKH aKTUBHBIE aHTHTENA (a031MBI).
Karanmutnueckas ¢hynknus 6enkoB. Pazniuus B cBoiicTBax (PepMEHTOB U KaTaJIM3aTOPOB UHOM MPHUPO/IHI.
Crnenuduunocts aeiictBus pepmeHToB. Ponb oteuectBennbix yuénsix (U .I1. ITaBnos, A .E. bpaynmreiin,
B. A. DHrenbrapar u 1p.) B pa3BUTHH SH3UMOIOTUH. [loHsATHE 0 CyOCTpaTHOM M aljIoCTEPUUECKOM
LEHTpax B MoJieKyJie hepMeHTOB. DepMEHTH MOHOMEPHI (TPUIICHH, JTU30LUM) U MyJIBTUMEPHI (ITTyTaTHOH-
penykrasa).llonstue o kodhepmentax. KopepmenTs — nepeHocunku Bojiopoza u 3iekrponos (HA,
HAJI®, @A), u atomubix rpymm (AT, kodepment-A, HID-caxapa). MHOKecTBeHHbIE (YOPMBI
(hepMeHTOB U BX (HYHKIHOHATBHOE 3HaUeHUE. M30(hepMeHTHI JaKTaTAeTUIPOTeHA3EI.

3HaueHUe UCCIEeIOBAHMS MHOKECTBEHHBIX (DOpM (DEPMEHTOB ISl METUIIMHBI, TCHETUKH, CEJIEKIIUN 1
MOHHMTOPHUHIA OKpYyKarolei cpepl. Mexanusm neicTeust pepmeHToB. DepMeHT-CyOCTpaTHBIC
koMIutekchl. KoHcTaHTa fauccoruanuu ¢pepMeHT-cyocTparHoro komiiekca (KS) u koncranTa Muxasiuca



(KM).AkTuBaTopsl 1 HHTHOUTOPEI hepMeHTOB .BinsiHue KCeHOOMOTHKOB Ha aKTUBHOCTH (PEPMEHTOB.
Homenknarypa u knaccudukanusi epMeHTOB.

[Mpunnune! kaaccudukanuu GepmeHToB. [IpOMBIIUICHHOE MOIYYEHHE H MPAKTHIECKOE HCIOIb30BaHHE
(hepmenTOoB. [TepCreKTUBEI MPAKTHUIECKOTO UCTIOIB30BAHUS PHOO3UMOB U a03UMOB ISt OOPHOBI C
3a00JIEBAHUSIMU YETIOBEKA.

Jlabopamopuuwtit pabomut

1.TepmoraOuIbHOCTH (PEPMEHTOB.

2.BrnusgHne aKTHUBATOPOB W HHTUOUTOPOB HA PabOTy epMEHTOB.

Tema 6. BuTaMuHBI 1 HEKOTOPBIE APyrue OHOTOTHYECKH AKTHBHbBIE COeTUHEHUsI 6.
Hcropust OTKpBITHS BUTAMUHOB. POJTH BUTAMUHOB B MMUTAHUH YEJIOBEKA M YKUBOTHBIX.

ABHTaMUHO3bI, THIOBUTAMHUHO3bI, THTIEPBUTAMHUHO3bI. COOTHOIIIEHHE BUTAMIHOB M KO(PEpMEHTOB.
Buramepust. XKupopactBopumblie BuTamMuHbl. ButamMuH A u ero ydactue B 3puTeiabHOM akTe. Butamunsl D,
K u E u ux pons B 00OMeHe BeniecTB. Bonopacteopumble Butamunbl. Buramunsl B1,B2, BS, B6, B12, ux
3HauYeHUe B 0OMeHe BelecTB. Buramun C (ackopOuHOBas KuciioTa).PaznooOpasue OMOIOrnyecKu
AKTUBHBIX COCAMHCHUMN: aHTUBUTAMHUHBI, aHTUOMOTHKH, (PUTOHIIMIBI, TePOULIUIBI, 1e(hOIHAHTHI, POCTOBBIC
BellecTBa (BaKHEUIIIHE MTPEICTABUTENN H MEXaHU3MBI IEHCTBU).

Jlabopamopnuie pabomot

1.KauecTBeHHas peakiys Ha BUTAaMHH A.

2.KonnuecTBeHHOE onpeaesieHue ButaMuHa P B yae.

Hccneoosamenwvckuii npoekm «Ponv eumamunoe 6 numanuu 4eio8eka u HcugomHsIx».
Tema 7. Hyk/1eHHOBBIE KHCJOTHI U UX 00MeH (44.)

HcTopust OTKpBITHS M U3YUEHUS HYKJIEHHOBBIX KHCIIOT, UX XUMHUYECKHH COCTaB.

XapakTepuCTHKa IyPUHOBBIX U MUPUMHUIMHOBBIX OCHOBAaHUN, BXOISIINX B COCTAB HYKJIEMHOBBIX KHCIIOT.
JlBa THIIa HYKJIEMHOBBIX KHCJIOT: Ie30KcuprOoHykienHoBas kuciota (JJHK) u puboHyKkIeMHOBasK KUCIIOTA
(PHK).Pazmuuns mexny JJHK u PHK no coctaBy riaBHBIX a30THCTBIX OCHOBaHHA, IEHTO3aM,
MOJIEKYJISIPHOH Macce, JIoKau3aluu B kietke u gpyHkuusm. Ctpykrypa u ynxnuu JJHK. Conepxanue
JHK B opranusme u jiokanu3zauus e€ B KIeTke (SIpo, MUTOXOHAPHUH, XJIOPOIUIACTa, SITUCOMBI). Pazmep u
tdhopmer montekyn JIHK. KonbrieBas ¢popma JJHK HEkoTOpEIX (haroB, MUTOXOHAPHIA U XJIOPOTLIACTOB.
[lepBuunas crpykrypa JHK. Ycnexu u nepcnekTuBbl B paciinpoBKe CTPYKTYPbl TEHOMOB
MUKpPOOPraHU3MOB, pacT€HUI U KUBOTHBIX. [IpoekT «I'eHoM yenoBeka». Bropuunas ctpykrypa JJHK
(momens JIx. Yorcona u ®@. Kpuka). KoMmieMeHTapHOCTh a30THCTHIX OCHOBAHUH U €€ 3HAUCHHE TSI
BOCHPOM3BEACHHS CTPYKTYpHI TeHOMOB. Tpernunas ctpykrypa JJHK. Cepxcrmpanmzamus JJHK.
N36bITOuHOCTE M KOMTIakTHOCTH MoJtekyl JIHK. Crpoenne xpomaruna. Myranuu B JIHK n daxTopsl, ux
BbI3bIBarOIMeE. Perapanus ctpykrypsl JIHK u e€ 3HaueHue 1 coxpanenus BuaoB. HacnencreenHsie
3aboneBanus. PHK, nx knaccudukanus (TPHK, pPHK, MPHK, MmsPHK, TMPHK, Bupycusie PHK).
CpaBHutenbHas xapakrepuctika BuoB PHK o ux crpykrype u pynkumsm. Mexanusm OMOCHHTE3a
(perumukanmn) JIHK. @epmentsr (PHK-monmmmvepasa, JIHK-monumepasa, JIHK-nuraza) u 6enxoBsie
¢akTopsl, yuactBytomue B perumnkaunu JHK. Pennmukanuonnas Bunka u stansl onocuntesa JHK.
Oco0eHHOCTH peIuIMKanny y po- u 3ykapuot. buocunte3s PHK (Tpanckpurius) u e€ perynsnus y mpo- u
sykapuort. [lorstue o Tpanckpuntonax u oneponax . Cospesanne (mpoueccunr) PHK. Crnaiicunar u ero
BB AyTtociutaiicuar. «PemakrupoBanue» PHK. OOpaTHas TpaHCKpHUIIHS U €€ 3HAUCHUE TS
CYIIECTBOBaHUsI BUPYCOB (Ha IpUMepe BUpyca MMMYHOe(UITUTA YeTOBEKa U BUPYCOB TPUIITA) U
BHYTPUT€HOMHBIX NepecTpoeK. [ToHATHE 0 MOABMKHBIX TEHETUYECKHUX 3JIEMEHTAX U UX 3HAYEHUH IS
3BOJIIOLINY T€HOMOB. I1oHATHE 0 reHeTHYecKoi nHxKeHepuy. [IpUHIUIBI U CTpaTETUN MOJIEKYIISIPHOTO
KJIOHUPOBaHUs. JI0CTIKEHNS 1 IEPCIEKTHBBI MOJIEKYIISIPHOH OMOTEXHOJIOTHH.



Jlabopamopnuvie pabomot
1.Bpiienenue HyKJI€ONPOTEUA0B U3 IPOXIKEH.

Hcceneoosamenvckuii npoexm «Ienvt u cyovowvry (Ilonesnvle u epeonvie mymauuu)



