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1.IosicHuTEILHAS 3ANMUCKA:

HasBanwue, aBTop u
rOJl U3JaHUs
ABTOPCKOH y4eOHOI
pOrpaMMBbI, Ha
OCHOBE KOTOPOH
pa3paboTana
Pabouas
nporpaMma

Ilonomapes B. E. Peanuzayusn oopazosamensHwvix npocpamm no Xumuu
U3 yacmu yueodHo20 niana, hopmupyemoil yuacmHuKamu
o0pazoeamenvHblX OMHOWEHUIL, C UCHOIb308AHUEM 000PY00BAHUA
oemckozo mexnonapka «lllkonvnslit keanmopuym». Memoouuecxkoe
nocooue. Mockea, 2021

Ilpumepnasa padouan npozpamma 31eKmMuHbLIL Kypc

«IIpakmukym no xumuu 6 10 u 11 knaccax

¢ ucnonv3zoeanuem ooopyoosanusn «Illkonvnozo keanmopuymar

[lenn nanHoM
MPOrPaMMBI
oOydeHus B
obnactu
(opMHupOBaHUS
CHCTEMBbI 3HAHUU,
YMCHHH.

O3HaKOMUTH y4YaIIUXcsl C OMOXMMHUEH KaK HAyKOH SKCIIEpUMEHTAIIbHOMN,
coyeTaroniel B cebe OpraHnvecKyr0 XMMHUIO U OHOJI0THIO . Takke JaHHBIA KypC
MIOMOKET c(hOPMHUPOBATH HABBIKK CAMOCTOSATEILHON paboThl ¢ U POBBEIMHU
JaTYMKaMH, IPOBEICHUS H3MEPEHUH 1 00pa0OTKH MOTyUYSHHBIX H3MEPEHUH .
Pa3BuTh mo3HaBaTeNbHBIA HHTEPEC U METAIIPEIMETHBIE KOMIIETCHIIUH
o0yyaromuxcs yepe3 NpakTUIeCKY0 AesTeIbHOCTD; PACIIUPHUTD, YIIIYOUTh U
0000IINTh 3HAHUS O CTPOCHHH, CBOMCTBAX U PYHKIHUIX OMOMOJIEKYT,
c(hopMHUPOBATh YCTOMYUBBINM HHTEPEC K MPOPECCHOHANBHOM JIEATSIILHOCTH B
00JTacTH eCTECTBEHHBIX HAYK .

3agauu JaHHOM
MIPOrPaMMBbI
o0OydeHus B
obnactu
(bopMupOBaHUS
CHCTEMBbI 3HAHUH,
YMCHHH.

CriocoOCTBYET pa3BUTHIO y YUAIIUXCSl CAMOCTOSITEIBHOTO MBIIIUIEHUSI, (POPMHUPYET
YMEHUS IPHOOPETaTh U IPUMEHSTS, TOJyYCHHBIC 3HAHUS Ha IPAKTHKE.
JIaHHBII 27IEKTUBHBIN KypC HAIPABIIEH Ha PEAIM3ALMIO CIECIYIONIUX 3a1a4:

* (dyHIaMeHTaJIbHas OOIIEXUMHYECKas TOJrOTOBKAa 00YYarOIIUXCs,
(hopMUpOBaHUE XUMUYECKON KAPTUHBI IPUPOJIBI B 00IEM KOHTEKCTE
€CTECTBO3HAHUS HA CTHIKE XUMHH, OMOJIOTHH U (DU3UKH;

* pa3BUTHE y 00YYAONIUXCS JOTHKH M UHTCIUICKTYaIbHBIX YMCHHUN 151
JAIbHEHIIIETO OCBOCHUS (DYHIaMEHTAIBHBIX TEOPETUICCKUX U
KJIIMHUYECKHUX CICIHUATIbHBIX TUCIMILINH, B YACTHOCTH YMEHUS
MIPOTHO3UPOBATh PEAKIIMOHHYIO CITIOCOOHOCTh OPraHUYEeCKHUX BEIIECTB, a
TaK)Ke BO3MOXKHOCTh MPOTCKaHMsI OMOXUMHUECKHUX MPOIIECCOB;

® 0CO3HAHHUE YYaIIUMHCS 3HAYMMOCTH XUMHUUECKUX 3HAHUIA U YMEHHUI BO
BCel mocnenyooinei cBoel npoeCCUOHANIBHON NEATEIBHOCTH .

Vye6Ho- Ilonomapes B. E. Peanmu3zaiusi 00pa3oBaTeNbHBIX MPOrPaMM 110 XUMHUHU U3 YaCTH

METOIMIECKHUi y4eOHOro IuiaHa, GpopMupyeMoil ydyacTHHKaMH 00pa3oBaTeIbHBIX OTHOIICHUH, C

KOMIUIEKT. WCIIONb30BaHUEM  OOOpyIoBaHHMsS ~ JeTckoro  TexHomapka  «llIkonpHBIH
KBaHTOpHYyM». Memooduueckoe nocoboue. Mocxea, 2021

KomnaectBo 35 uacos, 1 uac 6 nedenio

y4eOHBIX 4yacoB, Ha | [leproaYHOCTD 3aHATHI: €KEHEAETHHO .

KOTOpOe JITATETLHOCTE OJJHOTO 3aHATHS — | aKaJleMHUYEeCKHM Jac .

paccuuTaHo OCHOBHOE cojiepaHKe MTPOrPaMMBI AIEKTHBHOTO Kypca

W3ydeHue YueOHO-TeMaTHYEeCKUH 1JIaH

nmpenMeTa, Kypea, B

TOM YHUCIIE

TeMATHYECKOE Ne HasBanue pa3zgenos u tem KonnuectBo yacoB

pacrpeescHue

4acoB U Bcero Teopus | IlpakTuka

KOJIMYECTBO YaCOB

15 IPOBE/ICHHS 10,11 xiacc

KOHTPOJIEHBIX,

1a00paTOpPHBIX,

MPAKTHYECKUX

paoor.




Tema 1 | BBonmHbIe 3aHsTHS. 2 1 1
XUMHUYECKUN SIKCTIEPUMEHT
U UG poBbIe Ja00paTOpUU
Tema 2 | BBenenue B OHOXUMHIO 1 1
Tema 3 | Xumudeckuii coctaB 2 1 1
OpraHHU3MOB U 00IIIee
MoHSTHE 00 OOMEHE BEIECTB
U SHEPTrUH B )KUBOU NpUpo/ie
Tema 4 | benku . Pacnag u 6uocunres | 4 3 1
0eIKoB .
Tema 5 | depmenTsl 3 2 1
Tema 6 | ButamMuHbBI 1 HEKOTOpBIE 3 2 1
JIpyTrue OMONIOTHUECKU
AKTHUBHBIC COCITUHEHUS
Tema 7 | HykienHoBble KHCIOTH U UX | 2 1 1
oOMeH
Tema 8 | YrieBons! U ux 0OMeH 2 1 1
Tema 9 | JIunmoe! U ux oOMeH 2 1 1
Tema buonoruueckoe oxuciaeHue 1 1
10 u cunre3 ATD
Tema ['opMOHBI 1 UX POIb B 4 2 2
11 oOMeHe BEIECTB
Tema B3anMocBs3s u perymsuus 2 1 1
12 oOMeHa BEIECTR .
[IpoGieMbl OMOXUMHUYECKOH
3KOJIOTUU
Tema [IpoekTHas pabora 6 2 4
13
Hroro 34 19 15

Dopmbl
OpraHu3alNH
y4eOHOoro
mporecca.
DOpMBI TEKYILETO
KOHTPOJIsI 3HAHUU
Y4aIInUXCs
(Texymuit
KOHTPOJIb —
TEKYLIUH,
YETBEPTHOU U
MOJYTOJ0BOM
KOHTpOJIb,
IIPOMEKYTOUHAs
arrecTauus — UTOT

Yuurens pacupeenser yJamuyxcs B yueOHyI0 IpyIITy MOCTOSHHOTO COCTaBa .

KonTponb pe3ynbTaToB 00ydeHHst B COOTBETCTBHH C JJAHHOW 00pa3oBaTeIbHOM
POTPaMMOi IPOBOAMTCS B (POpME MUCHMEHHBIX U 3KCIIEPUMEHTATILHBIX padoT,
MIPEANOIAraeTcs MPOBEACHUE POMEKYTOUHON U UTOTOBOW aTTECTALlUH .
IIpoMexyTouHas aTTecTallysi MPOBOANTCSA B BUE TECTHPOBAHMS 10 TEMaM Kypca,
MPUHAMAIOTCS OTYETHI 110 MPAKTUIECKUM paboTaM, CaMOCTOSITENIbHBIE TBOPUYECKUE
paboTHI, HITOTOBBIE YUeOHO-MCCIEA0BATENbCKIE MTPOEKTHI . FIToroBoe 3aHsATHE
MIPOXOHT B BUJIE HAYYHO-TIPAKTHUECKOI KOH(EPEHIIMH WIIH KPYTIIOTO CTOJIa, T/Ie
3aCITyIIUBAIOTCS TOKJIAAbI YIaIUXCs M0 BEIOpAaHHON TeME MCCIEIOBAHMS,
KOTOpbIE MOTYT OBITh TIpe/ICTaBIIeHbI B (popMe pedepaTa Wimm oT4ETa 110
HCCIIeIOBATEILCKOM padoTe .




3a y4eOHBII TON)

OneHouHble Ilonomapes B. E. Peanuszauunsi o0Opa3oBaTeNbHBIX IPOrpaMM MO XUMHUH U3 YaCTH
cpenctsa Paboueit | yueOHoro miana, GopMHpYEeMOH Y4acTHUKaMU 00pa30BaTeIbHBIX OTHOILICHHH, C
MIPOrpaMMbl UCIIOJIb30BaHUEM 000pyIOBaHuUs AETCKOro TexHonapka «LIkompHbIH

KBaHTOpHYyM». Memoduueckoe nocoboue. Mockea, 2021

2. JlnanupyemMble pe3yJabTAThI

JIuunocmmuule pezyromamel:

OOyyarouuics MoTyYUT BO3MOXKHOCTD 711 (DOPMHUPOBAHHMSI CIICTYIOIIMX JUYHOCTHBIX Y Y 1:
* OIpejeNieHHe MOTUBAIIMU U3YUYEeHHS Y4EOHOr0 MaTepurarna;
* OIEHUBAaHUE YCBAaUBAEMOI0 y4eOHOIr0 MaTepuaia, UCXO/s U3 COLMATIbHBIX M JIMYHOCTHBIX IEHHOCTEH;
* TIOBBILIEHHE CBOET0 00Pa30BATEIILHOTO YPOBHS M YPOBHSI TOTOBHOCTH K U3YYEHHIO OCHOBHBIX
UCTOPUYECKHUX COOBITHI, CBA3aHHBIX C UCTOPUEH pa3BUTHsI XUMUU U O0IIECTBA;
* 3HaHWE MMPABUJI MOBEJACHUS B UPE3BBIYANMHBIX CUTYAIIUSIX;
* OIEHUBAHUE COLMATBHON 3HAYMMOCTHU PO eccuil, CBSI3aHHBIX C XUMUEH;
* BJIJICHHE MMPaBUJIaMU 0€30I1aCHOT0 0OpaIeHUsI ¢ XUMUYECKUMHU BEIIECTBAaMHU M 000PYI0BAHHEM
* TPOSIBICHUE IKOJIIOTUYECKON KYIbTYPHI.
MeTtanpeameTHblie pe3yJabTaThl:

PeryastuBHbie. OOyJaronuiics Mosy4uT BO3MOKHOCTD JUIsl (POPMUPOBAHUS CIETYIOLINX PErYJISTUBHBIX
Yy I

aeacnojaranue, BKiIrovdasa moCTaHOBKY HOBBIX ueneﬁ, HpCO6p330BaHI/Ie HpaKTI/ILIeCKOI\/JI 3aJa4u B
IMO3HAaBaTCJIbHYIO, CaMOCTOSITCILHBIN aHAIN3 yCHOBI/Iﬁ JOCTHIXXCHHSA 1ICJIN HA OCHOBEC yqéTa BBIJICIICHHBIX
YUUTECIIEM OPUCHTUPOB I[CflCTBI/ISI B HOBOM y‘-I€6HOM MaTepHraIC,; IIIaHUPOBAHUC TYTH JOCTHIKCHUA IICJ'ICfI;

YCTaHABIMBAHKE IEJICBBIX IIPUOPUTETOB, BBIJICIICHUE aJIbTCPHATUBHBIX CIIOCOOOB JOCTHIKEHUS 1T U
BbIOOp Hanbosee 3PPEKTUBHOTO CIIOCO0a; YMEHUE CAMOCTOSITEILHO KOHTPOJIMPOBATh CBOE BPEMs U
YIPaBIATh UM; YMEHHE TPUHUMATh PEIICHHsSI B TPOOJIEMHON CUTYaINH; IIOCTAHOBKA YUeOHOH 3a/1a4H,
COCTaBJICHHE TUTaHA M MTOCIIEIOBATEILHOCTH JICHCTBUI; OpraHu3aIus pabovero Mecra mpy BHITIOTHECHUN
XHUMHYECKOTO 3KCIIEPUMEHTA; IIPOTHO3MPOBAHUE PE3y/IbTaTa YCBOCHUS, OIICHUBAHUE YCBOSHHOTO
MaTepHalia, OIlCHKa KauyecTBa U YPOBHsI YCBOCHHUS, KOPPEKIIHS B TUIAH M CIIOCOO JACHCTBUS TPU
HEOOXOIMMOCTH.

ITo3HaBaTeIbHBIEC
OOyuaromuiicss TOTYyYUT BO3MOXHOCTB I (DOPMUPOBAHMSI CIEAYIONINX MO3HaBaTeNbHBIX Y Y 1:

TIOWCK U BBIJENICHHE WHPOPMAIINK; aHAIIN3 YCIOBUI U TpeOOBaHUIl 3a1a4r, BBIOOD, COTIOCTABIICHHE U
000CHOBaHHKE crIoco0a pelleHus 3aaur; BbIOOp Hanbosee 3pPEeKTUBHBIX CIOCOOOB peIlIeHUs 3a/1a4H B
3aBHCUMOCTH OT KOHKPETHBIX YCIIOBHI{; BBIABIKEHHE U 000CHOBaHWE TUTIOTE3bI, BEIOOp criocoba eé
MIPOBEPKH; CAMOCTOSATEIBHOE CO3/IaHUE aJITOPUTMA JSSITEIIbHOCTH MIPH PEIICHUH TPOOIEM TBOPUYECKOTO H



MTOMCKOBOTO XapaKTepa; YMEHUS XapaKTEPU30BaTh BEIIECTBA [0 COCTABY, CTPOSHUIO U CBOMCTBAM;
OIMHMCHIBAHUE CBOWCTB TBEPIBIX, )KUIKHUX, Ta3000pa3HBIX BEIECTB, BBHIJCICHUE X CYIIECTBEHHBIX
MIPU3HAKOB; U300paKEHNE COCTaBa MPOCTEUIITNX BEUIECTB C MOMOIIBI0 XUMUYECKUX (DOPMYIT U CYIITHOCTH
XUMHUYECKHUX PEAKIINI C MOMOIIBI0 XUMUYECKUX YPaBHEHUI; IPOBEACHIE HAOIIOICHUN U ONUCAHNE
MIPU3HAKOB U YCIIOBUY TEUCHUS XMMHUYECKHUX PEAKIIN, BRITOJHEHUE XUMUYECKOTO SKCIIEPUMEHTA, BHIBOJIBI
Ha OCHOBE aHaJIM3a HAOJIOICHU 32 SKCIIEPUMEHTOM, PEUICHUE 33124, TOJyYeHNE XUMUIECKOM
nH(OPMALIUY U3 Pa3IMYHBIX UCTOYHUKOB; YMEHHUE OPTaHU30BBIBATH UCCIICIOBAHKE C IIENIBIO MIPOBEPKHU
TUIOTE3; YMEHHE JIeJIaTh YMO3AKIIOUEHHS (MHIYKTHBHOE U TI0 aHAIIOTHH) U BBIBOJIBI, YMCHHE OOBEKTHUBHO
OILICHUBATh MH()OPMAIIHUIO O BEIIECTBAX M XUMUYECKUX MPOIIECCAX, KPUTUIECKU OTHOCHTBCS K
MICEBJIOHAYYHOU HH(pOpMarHH.

KoMMyHHKaTHBHBIE
OOy4aromuiicss TOTYyIUT BO3MOXKHOCTD I (POPMHUPOBAHHUS CIEAYIONINX KOMMYHUKATHBHBIX Y'Y [1:

MIOJIHOE U TOYHOE BBIPAKEHUE CBOUX MBICJIEH B COOTBETCTBUU C 337jauaMU U YCIOBUSIMU KOMMYHUKAIIUU;
a/IeKBaTHOE UCIOJIB30BaHUE PEUYEBBIX CPEJCTB JIJISl AUCKYCCHH U apTyMEHTAIlMU CBOCH MO3UIIUHU, YMEHHE
MIPEJICTaBIATh KOHKPETHOE COIepKAHKE C COOOIIIEHNEM ero B MMCbMEHHOMN U YCTHOH dopMe, orpeieieHHe
Croco00B B3aMMOJICHCTBHSI, COTPYIHUYECTBO B TIOUCKE U cOOpe MHPOPMAIINH; OIIpeieJIeHHE CIIOCOO0B
B3aMMO/ICICTBUS, COTPYIHUYECTBO B MOUCKE U cOOpe MHPOpMAINH, YIaCTUE B IUAJIOre, IJIaHUPOBAHUE
001X crnoco6oB paboThl, MPOSBICHUE YBAKUTEIHHOTO OTHOIICHHS K IPYTUM 00y4aeMbIM; ONHUCaHUE
COJIEp>KaHUsl BBIMOTHICMBIX IEHCTBUH C LIETBI0 OPUEHTUPOBKH MPEAMETHO- MPAKTUYECKON e TEIbHOCTH;
YMEHUS yYUTHIBATh Pa3HbIe MHEHUS U CTPEMHUTHCS K KOOPAMHALIUY PA3TUYHBIX MO3ULUN B COTPYIHUYECTBE;
dbopMynupoBaTh COOCTBEHHOE MHEHUE U MO3UIINI0, apTYMEHTUPOBATh U KOOPIAUHUPOBATH €€ C MO3ULIUIMU
NapTHEPOB B COTPYIHUYECTBE MIPH BHIPAOOTKE OOIIET0 pEIIeHHs] B COBMECTHOU AESITeNbHOCTH;
OCYILECTBIISITh B3aUMHBINM KOHTPOJIb M OKa3bIBaTh B COTPYAHHUUECTBE HEOOXOUMYIO B3aUMOIIOMOIIIb;
TUTAHUPOBATH O0IIKE CIIOCOOBI pabOThI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHIO, OLEHKY NeHCTBUI mapTHEDa,
yMeTh yOeX/1aTh; UCIIOJIb30BaTh aJ€KBaTHbIE S3bIKOBBIE CPE/ICTBA JUIsl OTOOPAXKEHUSI CBOUX UYBCTB, MBICTIEH,
MOTHBOB U NOTpeOHOCTEH; 0TOOpakaTh B peur (OnucaHue, 00ObICHEHHE) CO/IepIKaHNe COBEPIIAEMbIX
AelcTBUH Kak B popMe TPOMKOM COIMATM3UPOBAHHOM peuH, Tak U B (hopMe BHYTPEHHEN peun; pa3BUBATh
KOMMYHHKAaTHBHYIO KOMIIETEHTHOCTD, UCIIOJIb3YsI CPEACTBA YCTHOM ¥ MUCbMEHHOW KOMMYHMKALUH TIpU
paboTe ¢ TekcTaMH y4yeOHUKA U JIOTIOJIHUTENIbHON JIUTEPaTypoOi, CIPaBOYHBIMH TaOJIUIIAMHU, TPOSIBIISAThH
TOTOBHOCTb K YBaXCHHUIO HHOW TOUYKH 3pEHUsS IPU 0OCYKJICHUH PE3Y/IbTaTOB BHIMOJIHEHHON pabOTHI.

Hpe}lMeTHble Pe3yJbTaThbl

OOyuarotuiicss HAyYUTCs: IPUMEHSATH OCHOBHBIE METO/IbI TO3HAHUS: HAOII0/IeHNE, U3MEPEHUE,
AKCIIEPUMEHT; XapaKTepHU30BaTh TEPMUHBI U MTOHATHS, OOBSICHITH B3aUMOCBSI3b MEXK1Y HUMU;
00OCHOBBIBATh CHCTEMY B3TJISIZIOB Ha KHUBYIO IPUPOAY, IPUMEHSST OMOTOTHYECKUE TEOPUH, YICHHUS, 3aKOHBI,
3aKOHOMEPHOCTH, TIOHUMATh TPAHUIIBI X TPUMEHUMOCTH; KIACCU(PUIIUPOBATH OCHOBHBIE OMOIOTUYECKUE
MaKpOMOJIEKYJIbI; OMUCHIBATh (DYHKITNHU OEIKOB, HYKJIEHMHOBBIX KUCIIOT, YTJII€BOJIOB U JTUIHJIOB;
yCTaHABJIMBATh CBSI3b CTPOCHUS M (PYHKIIUM OCHOBHBIX OMOJIOTHYECKUX MaKpOMOJIEKY, UX POJIb B
mpoleccax KJI€TOYHOTO MeTaboMu3Ma; OOBICHATh 3HAUEHUE MUKPO-, MAKPO- U YIBTPAMUKPOAJIEMEHTOB B
KJIETKE; TOHUMATh CYIITHOCTh OMOCHHTE3a OEeNIKOB, MeXaHu3Ma JericTBus hepmeHToB, bnocuuTe3a JJHK u
PHK, pacnana 6enkoB, 6uocuHTe3a 1 OOMEHa YriIeBOI0B, OMOCHHTE3a U 0OMEHA JIUMHI0B, ONOJIOTHYECKOTO
okucienus u cuate3a AT®D, mexanusma qeiCTBUS CTEPOUIHBIX TOPMOHOB; pEIIaTh 3a/1a4M Ha OMpee/ieHue
nocnegoBarenbHocTH Hykineotu0B JJHK u uPHK (MPHK), antukogonos TPHK, nocnenoBarensHOCTH
aMUHOKHCIIOT B MOJIEKYJle OeNKa, MPUMEHSS 3HaHUS O PEaKIUsIX MATPUIHOTO CUHTE3a, TEHETHYECKOM KOJIe,
MIPUHIIUIIE KOMITJIEMEHTAPHOCTH; JIENaTh BHIBOJIBI 00 M3MEHEHHIX, KOTOPBIE TPOU30MIYT B TIpOIEccax



MaTPUYHOTO CHHTE3a B CIIydae U3MEHEHUS mocieaoBaTenbHocTd Hykineotu10B JIHK; 060cHOBBIBATH
B3aMMOCBSI3b IJIACTUYECKOTO M SHEPreTUYECKOT0 0OMEHOB; CPABHUBATH MPOIIECCHI TUIACTHYECKOTO U
HHEPreTUYECKOr0 0OMEHOB, MPOUCXOIAIINX B KJIIETKAX KHUBBIX OPraHU3MOB; XapaKTepU30BaTh METOIbI
OMOXMMUYECKUX MCCIIEIOBAHUN; TPOBOAUTH y4eOHO-UCCIEI0BATEIbCKYIO AEATEIBHOCTD: BBIIBUTATh
THIIOTE3B], IJIAHUPOBATh PabOTy, OTOMPATh U MPEOOPa30BBIBATH HEOOXOIUMYIO HH(POPMAIUIO, TPOBOAUTH
HKCHEPUMEHTBI, UHTEPIPETHUPOBATH PE3YJIbTATHI, IEJIaTh BBIBO/IbI HA OCHOBE MOJYYEHHBIX PE3yIbTaTOB;

O6yqa101u1/11710}1 IMOJIYYUT BO3MOXXHOCTb HAYUUTHCA: BEIABUI'aTh U IIPOBEPATH SKCIIEPUMEHTATIBHO I'MIIOTE36I O
XHMHYECKHX CBOMCTBaX BCIIICCTB HA OCHOBE UX COCTaBa U CTPOCHUSA, UX CIIOCOOHOCTH BCTYIIATh B
XUMHYCCKUEC pCAKIKUHU, O XapaKTEePE U NPOAYKTAX pa3JINIHBIX XUMHUYCCKUX peaKHHﬁ; XapaKTEepuUu3oBaTh
BCIICCTBA 110 COCTaBYy, CTPOCHUIO U CBOfICTBaM, YCTaHaBJIMBATh IIPUYUHHO-CICACTBCHHBIC CBA3U MEXKIY
JaHHBIMH XapaKTCPUCTHUKAMU BCIICCTBA, BBIABUI'aTh U IIPOBEPATH SKCIIEPUMECHTAIbHO 'MIIOTE3BI O
pe3ylibTaTax BO3I[€ﬁCTBHH Pa3JIMIHBIX (baKTOpOB Ha UIBMCHCHHUEC CKOPOCTH XUMHYECKOM pEaKkuuu,
HUCIIOJIB30BATh HpI/IO6peTéHHBIe KIIFOYEBBIC KOMIICTCHI WU IIPH BBIIIOJTHECHHUHA IIPOCKTOB U y‘IC6HO'
HCCIICOOBATCIIbCKUX 3a/lav 110 U3YUCHUIO CBOﬁCTB, crnoco6oB IIOJIYYCHHA U paCliO3HaBaHHUU BEIICCTB,
00BEKTHBHO OLCHUBATbH I/IH(1)OpMaI_II/IIO O BCHICCTBAX U XUMHUYCCKHUX ITPOHCCCAX; OCO3HABATHb 3HAYCHUC
TCOPECTUYCCKHUX 3HAHUM MO0 XUMMHU JJIsI HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA, CO34aBaTb MOACIN U CXCMbI
JJI1 pCIICHUSA y‘le6HbIX H IIO3HABAaTCJIBHBIX 3aJa4, IIOHUMATb H606XOI[I/IMOCTI> CO6J'IIO,I[CHI/IH HpeHHHCaHHﬁ,
npeajaracMbiX B HHCTPYKIUAX IO UCIIOJIb30BAHUIO JICKAPCTB U IP.

3.Coaepxanye v4eOHOr0 NpeaMera, Kypca

Coaepixanue nporpaMmbl

Tema 1. Xumuueckuii Ikcnepumenm u yugposwie n1adopamopuu

[udpossie natunku. O6uMe xapakrepucTuku. Puszndeckne 3PPEeKTh, HCIOIB3YEMbIe B pa0OTE TaTYNKOB.
Tema 2. Beeoenue ¢ ouoxumuio

buoxumus — Hayka 0 KaueCTBEHHOM COCTaBe, KOJIMYECTBEHHOM COJIEP’KaHUU U TpeoOpa30BaHUsX B
IIPOLIECCE JKU3HEIEATENbHOCTH COEAMHEHMH, 00pa3yoIluX KUBYI0 MaTeputo. Mcropus pa3BuTus
ouoxumuu. Poib oTedecTBEHHBIX YUEHBIX B Pa3BUTHH OMOXUMHUHU. B3auMOCBs3b OMOXHMHUU C
MOJIEKYJISIPHOM Onosoruent, 0Mopu3nKoil 1 OMOOpPraHnuecKol XuMuen. 3HaueHue OMOXUMUU TSl Pa3BUTHUS
OMOJIOT MU, METUIIUHBI, OMOTEXHOJIOTHH, CEIbCKOT0 X0351UCTBA, TEHETUKU U HKOJIOTUU. MeTo bl
OMOXMMHYECKHUX UCCIIEJIOBAHUN U UX XapaKTepucTuka. Vcrnoab30BaHne COBPEMEHHBIX CKOPOCTHBIX U
aBTOMATHU3MPOBAHHBIX (PU3UKO XUMUYECKMX METOJIOB aHalln3a Julsi OMOXUMHUYeCcKuX 1eneil. buoxumuueckue
METO]Ibl MOHUTOPHHTA OKPY>KAOILIEH CPEIbI.

Tema 3. Xumuueckuit cocmag opzanu3mos u odujee nonamue 06 odmene euiecme u IHEPZUU 8 Hcueoil
npupooe

[TonsiTre o riaaBHBIX OMOT€HHBIX AIEMEHTaX. MaKkpo- 1 MUKPO3JIEMEHTHI. 3aKOHOMEPHOCTH
pacnpocTpaHeHHs 3JIEMEHTOB B )KUBOM npupoze. [loTpedHOCTh OpraHu3MOB B XUMUYECKUX 3JIEMEHTaX.
buoreoxumuueckuii KpyroBopoT BEUIECTB B IPUPOJE — OCHOBA COXpPAHEHUs paBHOBECHUS OHoChepBI.
Macmtabsl 0OMeHa BEIIECTB B )XKHBOM mpupoe. [lnacTuueckue u sHEpreTUUeCKUE BEIISCTRA.
buonoruuecku akTHUBHbBIE COEMHEHMS], UX POJIb B dKU3HU YEJIOBEKA, )KUBOTHBIX U pacTeHul. [lonsTue o
MECTUINIaX U UX BUIAX.

Tema 4. benku. Pacnao u 6uocunmes 0enkoe

Ponpb GenkoB B nocTpoeHUH U QyHKIIMOHUPOBAHUH KUBBIX cucTeM. [IoHATHE O TpoTeOMe U TPOTEOMHUKE.
AMUHOKHUCIOTHBINA cocTaB 0enkoB. [ToHsATHE 0 TPOTEMHOTreHHBIX aMUHOKHCT0Tax. Criocob cBsi3u
aMHHOKHCIIOT B OenkoBoi Mosiekyne. [lentunpl. [Ipupoansie nentuas! (rIyTaTHOH, Ba30IPECCHH,
sHKeaTUHBI, SHAOPOHUHBI U Ap.), UX (PU3NOTOTHIECKOE 3HAUYCHNE U UCTIOIh30BAHHE B KAYECTBE
MEAUIMHCKUX MpenapaToB. XUMUUYECKUN CUHTE3 MENTHI0B 3aJJaHHOTO CTPOEHUSI U BO3MOKHOCTH UX
npuMmenenus. CTpyktypa 6enkoBbIX MoJieKyll. [lepBuuHnas cTpykTypa 6enkoB. [IpuHIMIBI B METOABI
orpezieNieHus] IepPBUYHOM CTPYKTYphI Oesika. BropuuHas u HaiBTOpUYHAs CTPYKTYpbl 6enkoB. [lonarue 00
o- 1 B-koHpopmanusx nonunentuaHou nenu (padotst JI.[Monunra). [Tapamerps! o-cinpanu
noJIMNenTUAHON nenu. CBs3b NepBUYHON U BTOPUYHOM CTPYKTYp OenkoBoi Mosnekyinbl. Knaccupukanms
OEJIKOB MO 3JI€MEHTaM BTOPUYHON CTPYKTYphl. JJOMEHHBINH IPUHIINUI CTPYKTYPHOM OpraHu3aluu OEIKOB.



[ToHsATHE O CTPYKTYPHBIX U (PYHKIMOHATIBHBIX JOMEHAX (HA MPUMEpe MMMYHOTJIO0YJINHOB U KaTaIMTHYECKU
aKTUBHBIX 0€JIKOB). TpeTuuHas cTpykTypa 0enkoB. TUIBI CBsI3ell, 00eceunBaIOIKX MOAIEpKAHUE
TPETUYHOM CTPYKTYpbl. IMHAMUYHOCTD TPETUYHOU CTPYKTYpHI OenkoB. CaMoopraHu3aiusi TpeTUIHON
CTPYKTYpHI OEIKOBOM MOJIEKYJIBI U POJIb CIIEUU(UIECKUX OSIKOB-IIAIIEPOHOB B 3TOM IIPOLIECCE.
[IpenckazaHue MpOCTPAHCTBEHHOTO CTPOCHUS OEIKOB UCXOMAS U3 UX MEPBUYHON CTPYKTYpHl. UeTBepTHUHAS
cTpyKTypa 6enkoB. KOHKpeTHbIE TpUMephl YeTBEPTUUHON CTPYKTYphI OSNKOB (TeMOTJI00MH, JTaKTaT-
JETHIporeHasa, karanasa u ap.). Homenknarypa u kinaccuduxanus 0enkoB. OyHKIIMOHATIbHASL
Kiaccuukanus OEIKOB U XapaKTEPUCTUKA OTJCIBHBIX TPYIIIL: CTPYKTYPHBIX, COKPATUTEIbHBIX, 3AlIUTHBIX,
TOKCHUYECKHUX, PEUENTOPHBIX U PETYIATOPHBIX. benku (MeTasIoOTHOHEUHBI, TEMOTIIOONH U JIp.).

Pacnan 6enxoB. @epMeHTHI, OcyLIeCTBIAIOMMKE pacna 6eiakoB. [IpoTeacoMbl — KOMILIEKCHI
MPOTEONUTUUECKUX (pepMeHTOB. MakopHbIe OETIKM KPOBU KaK UCTOUHUKH OMOJIOTUYECKH aKTUBHBIX
nenTua0B. Metabonu3m aMuHOKHCIOT. KoHeuHble MpoayKTHI pacrasia OelKoB U IyTH CBSA3BIBAHUS aMMHAaKa
B opranusMme. [Iytu HoBooOpa3oBaHMsI aMUHOKHUCIOT. [lepBUyuHbIE U BTOPUYHBIE aMUHOKHCIIOTHI.
3aMeHUMbIE U HE3aMEHUMbIE aMHHOKUCIIOTH. brocunTes 6enkoB. MarpuyHas cxema OnocuHTe3a OenKoB.
AxTuBUpOoBaHuE aMUHOKHCIOT (cuHTe3 amuHoauuia-TPHK). Ctpoenne pudbocom. Coctas
MPOKAPUOTHUYECKUX U 3YKapuOTHYECKUX pudbocoM. Ilonupudocomel. Dtanbl TpaHCHsIMK (MHULIAALIMS,
AJIOHTallMs, TEPMUHALKA) U UX perysnus. Kox 6enkoBoro cunTe3a. OCOOEHHOCTH M€éHETHYECKOIo Koaa
MHUTOXOHJIPUH U XJIOPOILJIACTOB.

Jlabopamopmuwiit pabomut

1.0npenenenue cpeabl pacTBOPOB AMHHOKHCJIOT.

2.0npenesieHne U303JeKTPUYECKON TOUKH ’KeJTaTHHBI.

3.0npenesienne TeMIepaTypbl MJIABJICHUS AMUHOKHCJIOT.

4.BiusiHue TeMInepaTyphbl Ha CBOHCTBa 0eJIKOB.

5.Biusinne usmenenusi pH Ha cBoiicTBa 0e/1Ko0B.

6.1lBeTHbIEe peakuuu HA OeJIKH.

Tema 5. @epmenmot

Pa3nooOpa3ue katanuTHuecKy akTUBHBIX MOJIeKyl. KaTanuTuuecku akTUBHBIE O€NIKU (IH3UMBI),
karanuTuuecku aktuBHble PHK (pr6o3uMbl), KaTaIMTHYECKU aKTUBHBIE aHTUTENA
(a63umbr).Karanutuueckast pynknus 6enkoB. Pa3nnyms B cBoiicTBax (PepMEHTOB U KaTaIM3aTOPOB WHOU
npupoabl. CnenupuvHocTs aerctBus pepmeHToB. Ponb oTteuecTBeHHBIX yuéHbix (M.I1.11aBnos,
A.E.bpaynireitn, B.A.DHrensrapar u ip.) B pa3BuTuu 3H3uMosioruu. [lonstue o cydctpatHOM U
JIJIOCTEPUUECKOM IIEHTpaxX B MoJsieKyse (pepMeHTOB. DepMEHTHI MOHOMEPHI (TPUIICHH, JIN30LIUM) U
MyJIbTUMEpHI (INIyTaTHOH-peayKTasa). [lousatue o kodpepmentax. KopepMeHTh — MepeHOCUHKH BOIOpOAa U
anektpoHoB (HAL, HAA®, ®AJT), u aromusix rpynn (ATD, kopepment-A, HIAD-caxapa).
MHosxecTBeHHbIE (hOpMBI PEPMEHTOB U UX (YHKIMOHAIbHOE 3HaueHue. M3odepMeHTs
JIAKTaTAECTUAPOTeHa3bl. 3HAUEHHUE UCCIIEJOBAHNSI MHOKECTBEHHBIX (POPM PEepMEHTOB /711 MEIULIMHBI,
TeHETHUKH, CEJIEKIIMU 1 MOHUTOPUHTA OKpYXarolen cpepl. Mexanusm aerictBus GpepmMeHToB. DepMeHT-
cyoctpaTHble KoMIulekchl. KoHcTanTa aucconuanuu GpepMeHT-cyoctpatHoro komiuiekca (KS) u koncranra
Muxasnuca (KM).AxTuBaTopbl 1 UHTUHOUTOPHI PEPMEHTOB. BinsiHre KCEHOOMOTUKOB HAa aKTUBHOCTD
¢depmentoB .Homenknatypa u knaccupukanus pepmeHToB IlpuHuuns kiaccuukanum GepMeHTOB.
[IpoMblIIIEeHHOE TOMYyYeHHE U TPAKTHUECKOE UCTO0Ib30BaHUE (epMEHTOB. [lepcreKTUBbI MPAaKTUYECKOTO
MCIOJIb30BaHUs PUO03UMOB U a03UMOB Isl 00pbOBI ¢ 3a00J€BaHUSIMU YETIOBEKA.

Jlabopamopuwiii padomul

1.TepmosadbuabHOCTH (pepMEHTOB.

2.BiiusiHMe aKTUBATOPOB U MHTHOMTOPOB Ha padoTy pepMeHTOB.

Tema 6. Bumamunvt u Hekomopbule opyzue oU0102u4ecKu AKMmueHbvle COeOUHEHU

WcTtopust OTKpbITHS BATAMUHOB. POJIb BUTAMUHOB B MTUTAHUU YEJIOBEKA U )KUBOTHBIX. ABUTAMUHO3BI,
TUIIOBUTAMUHO3bI, TUIIEpBUTaMUHO3bl. COOTHOLIIEHHE BUTAMUHOB U KOpepMeHTOB. Butamepusi.
XKupopacrBopumbie BuTaMuHbl. Butamuu A u ero yyactue B 3puteiabHoM akte. Butamunsl D, Ku E u nx
poJib B oOMeHe BemecTB. BogopactBopumbie Butamunbl. Butamunst B1,B2, BS, B6, B12, ux 3nauenue B
oOMmeHne BemecTB. Butamun C (ackopbuHoBas kucinota). PaznooOpasue OM0IOrnuecky akTHBHBIX
COEIMHEHMI: aHTUBUTAMUHBI, aHTUOMOTUKH, (PUTOHIUIBI, TEPOULINUIBI, Je(OTUAHTHI, POCTOBBIE BEIIECTBA
(BaxkHEMIINE MPEACTaBUTEIN U MEXaHU3MBI JEHCTBHS).



Jlabopamopuvie pabomot

1.KauecTBeHHas1 peaKknusi HA BATAMUH A.

2.Koamn4ecTBeHHOe onpeneeHne BuTamnua P B yae.

Tema 7. Hykneunogwvie Kuciomot u ux 00meH

HcTopust OTKpBITHUS U U3YUEHUS HYKIEMHOBBIX KUCIIOT, UX XUMUYECKHI cocTaB. XapaKTepUCTHKA
IIyPUHOBBIX U MHPUMHUANHOBBIX OCHOBAHUM, BXOJAIIMX B COCTAB HYKJIEMHOBBIX KUCIOT. JIBa THUNa
HYKJICMHOBBIX KUCIIOT: Jie30kcupubonykinentnosas kuciora (JIHK) u pubonyknennoBas kuciora
(PHK).Paznnuusa mexny JJHK n PHK no cocraBy riiaBHbIX a30TUCTBIX OCHOBaHHI, IEHTO3aM,
MOJICKYJISIpPHOW Macce, Tokanu3auu B kieTke u pynkuuaM. Ctpykrypa u pyakuun JJTHK . Conepxanue
JIHK B opranusme u jgokanu3zanus €€ B KJIeTke (SApo, MUTOXOHIPUH, XJI0poIuIacTa, snucoMsl ). Pazmep u
dopmsr mosnexyn JIHK. Konbuesas ¢popma JIHK HekoTOpbIX (haroB, MUTOXOHIPUNA U XJIOPOILIACTOB.
[lepBuunas ctpykrypa JJHK. Ycnexu u nepcrekTuBbl B pacuInpoBKe CTPYKTYPbI TEHOMOB
MHUKPOOPraHU3MOB, pACTEHUN U )KUBOTHBIX. [IpoekT «I'enom uenoBeka». Bropuunas crpykrypa JJHK
(monens JIx.Yorcona u @.Kpuka). KommiemMeHTapHOCTh a30TUCTBIX OCHOBAHUM U €€ 3HAUCHHE IS
BOCIIPOM3BE/IEHUS CTPYKTYpbl reHoMOB. Tpernunas crpykrypa JHK. Ceepxcnupanuzanusa JJHK.
N36bITouHOCTh M KOMIAkTHOCTH MoJiekyn JIHK. Ctpoenne xpomatuna. Myranuu B JIHK u dakropsl, ux
BbI3bIBaroue. Penapanus crpykrypsl JJHK u e€ 3Hauenue mia coxpanenus BunoB. HacnencrseHHsle
3abonesanus. PHK, nx xnmaccuduxanms (TPHK, pPHK, MPHK, msPHK, tmPHK, Bupycubie
PHK).CpaBuurenbHas xapakrepuctuka BunoB PHK mo ux crpykrype n pyHkuusm. Mexanu3m OHOCHHTE3a
(perummkarun) JJHK. @epments (PHK-monmmMmepasa, JIHK-monmMepasa, JIHK-nurasa) u 6enkossie dak-
TOpbl, yuacTByromue B pervinkanuu JJHK. Pennukannonnas Bunka u stansl 6nocunresa JTHK.
Oco0eHHOCTH peIuIMKaluy y Ipo- U 3ykapuoT. buocunres PHK (Tpanckpumnius) u e€ peryssinusy npo- u
sykapuoT. [lonsitue o Tpanckpunrtonax u oneponax .Cospesanue (nmpoueccunr) PHK. Crnaiicunr u ero
BUbl. Ayrocmaiicunr. «Penaktuposanue» PHK. OOparnas Tpanckpunuus u e€ 3HaueHue s
CYIIIECTBOBaHUs BUPYCOB (Ha MpUMEpPE BUpyca UMMYHOe(pULINTA YETTOBEKA U BUPYCOB I'PUIINA) U
BHYTPUT'€HOMHBIX IiepecTpoek. [IoHsATHE 0 MOJBUKHBIX TEHETUYECKUX IEMEHTaX U UX 3HAUEHUHU IS
sBOJIIOLIMM reHOMOB [loHsiTHE 0 reHeTHYecKol HXXKeHepuu. [IpuHIUIBL U CTpaTeruu MOJIEKYIISIPHOTO
KIIOHUPOBaHU. JIOCTIKEHUS U IEPCIEKTHUBBI MOJIEKYIIPHONH OMOTEXHOJIOTHH.

Jlabopamopuwie pabomot

1.Bbige/ieHue HYKJIEONPOTEMHOB U3 AP 0XKeil.

Tema 8. Yeneeoowt u ux oomen

Knaccugukanus yrinesonos. [IpocTeie yrieBopl (MOHOCaXapH/bl) U UX NMpeACcTaBUTENN(prO03a, TIII0K03a,
(bpykTo3a, ranakrosa).CioxHbie yriaeBoasl. Jucaxapuasl (caxaposa, 1akTo3a, MaibTo3a).[lonucaxapusl,
UX CTPYKTypa U MPEACTaBUTENH (TIIMKOTeH, KpaxMall, KjieT4aTka, XUTHH).DyHKINH yTIeBOI0B
(3Hepreruyeckas, MeTaboIn4ecKasi, pelenTopHas u Ap.).I TMKONpPOTEeUHbI Kak JeTEPMUHAHTBI TPYIII KPOBH.
Oo6wmen yrineBonioB. [1ytu pacnaga monucaxapunos. Perymsnust pocdoponnsa mpu ydacTuu TopMoHoB, G-
6enxoB, TAM® u nporenHkuHa3. OOMeH TI0K030-6-pocdaTa (IMXOTOMUYECKHIA U alTOTOMUYECKUI
mytn).O0MeH nupoBUHOTpaAHON KucaoThl. ['nukonu3. CniuproBoe OposkeHue. JleficTBue 3TaHoa Ha
opranusMm uesnoseka. [lonndepMeHTHBINH KOMIUIEKC OKMCIUTEIBHOIO JeKapOOKCHITMPOBAHUS
MUPOBUHOTPaAHON KUCHAOTHI. LUK TprukapOOHOBBIX U AUKApOOHOBBIX KHCIIOT, €r0 3HAYEHUE B OOMEHE
BEILIECTB U 0OecTieueHnn oprann3mMa sHeprueit .buocunres yrieBonos. [loHsTHE 0 MEPBUYHOM OMOCHHTE3E
yraeBoaoB. [ mrokoHeorene3. bHOCHHTE3 OJUIro- U MOJIMCAXapUI0B.

Jlabopamopuvie pabomot

1.IlBeTHBIEC peakuM HA KpaxMaJl.

2.KayecTBeHHbIE PEAKIMI0 HA MOHO- M I CaXapH/bl.

Tema 9. /Tunuowt u ux oomen

O6mas xapakTepucTuka U Kiaccupukanus tunuaoB. CTpykTtypa U GyHKIMH JTUNUAO0B .Ponb TUNnaoB B
MOCTPOCHUHU Orosornyeckux MeMopan .CTpykTypa U GyHKIMH JunonporenHoB. OOMeH xupoB. Pacnan
AKHUPOB U -OKUCIIEHNE BBICIIUX KUPHBIX KUCIOT. [ TMOKCUIIEBBIN LIUKII U €r0 pOJib BO B3aUMOCBSI3U 0OMeHa
JUNUAOB U YIIIeBOA0B. MexaHn3M OMOCHHTE3a BBICHIMX KUPHBIX KUCIOT. BUOCMHTE3 TpUTIIHLIEPUIOB.
Hapymenus B oOMeHe xupoB. OkupeHue u ero npuduHsl. Bocku, ux ctpoenune, GyHKIUU U TPEACTaBUTETN
(ciepmarier, muenuHbli Bock).Crepuabl. CTepolibl (XoaecTepod, 3procrepoi u ap.).CTpykTypa u GyHKIUN
CTEpOHIOB (X0JIeBast KHCIOTA, CTEPOUAHbIE TOpMOHBI). Docdonunuasl. buonornyeckas posib
bocpomunuaos. PocHonHO3ZUTHIBI KaK HCTOUHUKH BTOPUUHBIX TOCPEAHUKOB TOPMOHOB.



Jlabopamopuvie pabomot

1.0npenesnenue Temneparypsl IUIaBJICHHUS U 3aTBepAeBAHUSA JKUPOB.

2.9MyJbIrHpOBaHHE JKUPOB.

Tema 10. bBuonozuueckoe oxucnenue u cunme3 AT®

Hcropus nzyueHus mporeccoB Onomorndeckoro okucienus: padots A.H.baxa, B.W.[1annanuna,
O.BapOypra, B.A.Ourensrapara. Paznoobpasue hpepMeHTOB OMOIOTHYECKOT0 OKUCIeHHs. CUCTEMBI
MHUKPOCOMAJIBHOTO OKUCIIEeHUs B KieTke .Lluroxpom P-450 u ero posb B 1€TOKCUKALUU KCEHOOMOTHKOB.
CymnepokcuaaucmyTasa, KaTajlaza i UX pojib B 3aIlMTEe OpraHu3Ma OT aKTUBHBIX (POPM KHCIOPOAA.
Comnpsixenue okucienus ¢ pocpopunupoBanueM .Cyocrpatnoe pocopunupoBanue u GochopurpoBaHue
Ha YPOBHE MJICKTPOHHO-TPAHCIIOPTHOH 1enu. [TorsiTre o conpsiratoieii MemOpaHe MUTOXOHAPUI
.Ctpoenue nporonHoit AT®a3bl u BeposiTHbIE MeXaHU3MbI cuHTe3a ATO.

Tema 11. I'opmonsl u ux ponv 6 0dmene geuyecme

Knaccugukanus ropmonoB. CTepouHble TOPMOHBL: KOPTUKOCTEPOH, TECTOCTEPOH, 3CTPATUOI, FKIH3OH.
MexaHu3M IeUCTBUS CTEPOUAHBIX TOPMOHOB. [lenTuaHbie TOPMOHBI. XapaKTEPUCTUKA UHCYJIMHA, TOPMOHA
pocTa, TUpEOTPOINMHA, FACTPUHA, Ba30lIpecCUHa. MeXaHu3M 1elCTBUS IENTUAHBIX TOPMOHOB (Ha puMepe
rIIIOKareHa u uaeyanHa). CaxapHelid quadeT u ero Buasl. [Ipoune ropMoHsI (agpeHannH, ayKCHH,
ru00epesIMHbI, TUTOKUHUHBI, TPOCTATJaHIuHBI), UX CTPYKTYPa U MEXaHU3M IeHcTBUsA. PHnM3nuHT-(hakTophI
ropmoHoB. Heliporopmons! (3HA0pPHUHEI 1 dHKeanuHbl). [I[puMeHeHre TOPMOHOB B METUIIHE U CETTHCKOM
XO35HCTBE.

Jlabopamopuvie pabomot

1.KayecTBeHHbIEe peaKIMU HA HHCYJIMH.

2.Peakums apeHATHHA C XJIOPHBIM KeJIe30M.

3.Peakuus agpeHauHa ¢ iioa0M.

Tema 12. Bzaumoceasv u pezynayusa oomena geujecme. Ilpoonemuvt dGuoxumuueckoil IKono2uu

OOm1re mpeacTaBIeHNs O B3aMMOCBSI3M OOMEHa BEIIeCTB B KieTKe. [IoHATHE 0 KIF0UeBhIX METa00IUTaX
(mupoBUHOTpaHAS KHCIOTA, KOGepMeHT-A U 11p.). B3anMocBs3b OETKOBOT0 M HYKJIIEGMHOBOTO OOMEHa,
3HAYEHHUE PEryJIATOPHBIX OesKoB. B3auMocBsI3b yriieBogHOro u 6e1koBoro oomeHa. Ponib nupoBuHOrpagHoOi
KHUCIOTHI M ukia Kpebca B 3T0ii B3anMocBs3u. B3auMocBs3p 00MeHa yriieBoI0B | JIUITHIOB; POJIb
alleTUIIKOYH3MMA-A B 3TOM Ipolecce. Y POBHU PETYISALNN OOMEHa BEIIECTB: KICTOYHBIN, OPraHU3MEHHBIA U
MOMYJISIIMOHHBIA. TpaHCKpUIIIMOHHBIN (ONIEPOHHBII) ypOBEHb peryyauuu .OCHOBHbIE MEXaHU3MBbI
perynsunu oOMeHa BellecTB B KieTke. OpraHu3MeHHbIN ypoBeHb perynsuuu ['opMoHanbHas perymsius
oOMeHa BemecTB. KackaaHblii MEXaHU3M PETYISILUY ¢ yYaCTHEM FTOPMOHOB U BTOPUYHBIX MIOCPETHUKOB.
[TonmynsiMOHHBIN ypOBEHB PErymsiMi. AHTUOMOTUKH MUKPOOOB, (PUTOHIIM Il PACTEHHH, TEIEPTOHBI
KUBOTHBIX U UX BJIMUSHUE HA MPOIIECCHI )KU3HENEATEIBHOCTH. JKOJIOr0-0MOXUMUYECKHE B3aUMOJICHCTBUS C
Y4acTHEM pa3IUYHbIX FPYII OPraHU3MOB: MUKPOOPTaHU3MOB, TPUOOB, BBICIINX PACTEHHM, KUBOTHBIX
.Toxcunsl pactenuil. [1umessie nereppeHTh U aHTUPUAAHTHI. [IHIIEeBbIe aTTPAKTAHTHI U CTUMYJISITOPBL.
XeMOperynaTopbl, BO3JIEHCTBYIONIME Ha TO3BOHOYHBIX KUBOTHBIX. HakoIeHne u ncnoyib30BaHme
KUBOTHBIMU BTOPHUYHBIX META0OJIMTOB PACTEHUNH. AHTPONIOr€HHbIe OMOAKTUBHBIE BEIIECTBA U IIPOOIEMBI
XUMHUYECKOT0 3arpsi3HEeHUs Onocdepbl. DKOIOrHuecKr 0e30MacHble cocoObl BO3IEHCTBUS HA pa3InUHbIe
BU/IbI )KUBOTHBIX, PACTEHUI U MUKPOOPTaHU3MOB.



4.Y4eOHO-TeMaTHYeCKOE NJIAHNPOBAHHUE

Ne | Ne Ha3Banmne TeM u ypokos KonuyecrBo| CpencrBa
YPO | ypokKa "1acoB 00y4eHHsI, B TOM
Ka | B TeMe ynciae UKT*

1 |1 BBogusie 3anstus. LHudpossie 2 Oo6opynoBaHue

nmataukn. O01Iue XapakTepUCTHKH. TP*: mudpossie
JATIAKH

2 |2 Ousnueckure 3PPeKThl, 2 Oo0opynoBanue

UCIIOJIb3yeMbIE B pa0OTe JaTYHKOB TP*: uudpossie
JATYUKH

3 |1 Hcropus pasputus 0Moxumun. Pojib 2
OTEUYECTBEHHBIX YUEHBIX B PA3BUTHHU
omoxumun. B3anMoCBsI3b OHOXHMHHN C
MOJIEKYJISIPHOU OMOJIOTHEH,
omo(m3uKoi 1 OUOOPTaHNIECKON
XUMUEH.

4 |1 [ToHsiTHE O TJIABHBIX OMOTEHHBIX 2
anemeHTax. Makpo- u
MHUKPO3JIEMEHTHI. 3aKOHOMEPHOCTH
pacrpocTpaHeHus 3JIEMEHTOB B
JKMBOU IPUPOJIE.

5 |2 buonormueckn akTHBHBIC 2
COEIMHEHMS, UX POIb B )KU3HH
YeII0BEeKa, )KUBOTHBIX U PACTEHUIA.

6 |1 Posib 6e5IkOB B IOCTPOCHUH U 2 Oo6opynoBaHue
(bYHKIIMOHUPOBAHUH KUBBIX CUCTEM. TP*:
1.0mpenenenue cpeasl pacTBOPOB Hatuuk
aMUHOKHCIIOT. onpexnenenus pH
2.0mpeneneHre N303IeKTPHUECKOi
TOYKH KEJIAaTHUHBI.

7 |2 HomeHnkinatypa u kiaccu(puKaius 2 OobopynoBanue
OENIKOB. TP: gatunk

BBICOKOTEMITEPATY
3.0npenenenne TeMneparypbl pHBIIA, TepMoap-
TUTaBJICHUS! aMUHOKHCIIOT. HBIIL

8 |3 Pacrniag OeskoB. depMeHTHI, 2 Oo6opynoBaHue

OCYIIECTBJISIONINE paciaj] OCIKOB. TP: natuuk
TeMIIEpaTypbl

4.Bausinne TeMIepaTypsbl Ha

(TITaTHHOBBII),




CBOICTBA 0€JIKOB.

5.Bausinne uameHenusi pH na
CBOiicTBa 0€JIKOB.

natuuk pH,

9 buocunres 6enkoB. MaTpudHas Oobopynosanue
cxema OmocuHTe3a O0eIKOB. TP*: natunk pH
6.1lBeTHBIE peakuun HA OeJIKH.

10 Pa3Hoo0Opa3ue katanuTHUECKU
AKTUBHBIX MOJIEKYI

11 MHuosxecTBeHHBIE (HOPMBI (PepMEHTOB
1 X (YHKIIMOHAIBHOE 3HAUYCHUE.

12 Jlabopamopnutii pabomol Oo0opynoBanue

TP*: naTunk
1.Tepm WIIHOCTD MEHTOB.
€pMOTa0UIIBHOCTH (PEPMEHTO TeMIIepaTypI
2.BnusiHue aKTUBAaTOPOB U (MIaTHHOBEI),
WHTHOUTOPOB Ha paboTy (hepMeHTOB. OGopynosanue
TP: natunk pH

13 Hcropust OTKpeITHSI BUTAMUHOB. Poib IIpe3enranus
BUTAMUHOB B TIMTAHUH Y€IOBEKA U
JKUBOTHBIX.

14 PazHo0Opa3ue Ononornyecku [Ipezenranus
aKTHUBHBIX COSIMHEHUN:

AHTUBUTAMUHBI, aHTHONOTHKH,

(UTOHIUIBI, TEPOUTIIIEI,

JeOIMaHTBI, POCTOBBIC BEIIECTBA

(BaXHEWIITHE TIPEICTABUTENN U

MEXaHU3MBI IEHCTBUS).

15 Jlabopamopmnuvie pabomut O6opynoBanue

TP*:

1.KayecTBeHHas peakuusi Ha BATAMUH

A. Peaxuus c
XJIOPHBIM

2.KonmnuecTBeHH T HH

OJINYECTBEHHOE OTPEIeIEHUE HCCTLEIOM.

purtamusa PP B uae.




16

Hctopust OTKpBITUS U U3yUYEHUS
HYKJIEHUHOBBIX KUCTIOT, UX
XUMUYECKUH COCTaB.

17 IlonsATHE O TEHETHYECKON HHKEHE- Obopyoosanue
puu. [IpyHIMIBI U CTpaTeTUN TP*:
MOJIEKYJIIPHOTO KIIOHUPOBAHUSI. KOMOWHHPOBaHHAs
JocTmxeHns 1 IepCneKTUBBI OaHs
MOJIEKYJISIPHON OMOTEXHOJIOTHH.

Jlabopamopuwsie pabomot
1.Beinenenue HyKJICONIPOTEHHOB U3
JIPOKIKEH.

18 Knaccudukamus yrieBoios.
DyHKIUU YIIIEBOIOB

19 Jlabopamopmusie pabomaot
1.1IBeTHBIEC peakuy Ha KpaxMail.
2.KadyecTBeHHBIE pEaKIIMIO HA MOHO-

U TUcaxapuibl.

20 OO0mast XxapakTepuCTUKA U
knaccupukanys TunuaoB. CTpyKTypa
¥ QYHKIMH JTATHIOB

21 Jlabopamopusie pabomot OobopynoBanue

TP*:
1.0mnpenenenne TemMnepaTypsl BHICOKOTEMITEPATY
TUIABJICHUS M 3aTBEPACBAHUS KUPOB. PHBIH JATIHK
2.OMyIbTMpOBaHUE KUPOB. (Tepmonapa),

JATYUK

TeMIIepaTyphbl

(TUTaTHHOBBIH ).

22 Hcropus u3ydeHus mpoLeccoB IIpesenTauns
OHMOJIOTMYECKOr0 OKUCICHHS: PadOTHI
A.H.baxa, B.W.Ilannaguna,

O.Bap0Oypra, B.A.Dnrensrapara.
Pa3znooOpasue pepmenToB
OHMOJIOrNYECKOr0 OKUCICHHS.

23 Kiaccudukaiius ropMOHOB.

24 CaxapHblif uabeT U ero BUIBL.

25 Jlabopamopnsie pabomut OoopynoBanue




1.KayecTBeHHBIEC peaklK Ha TP*: natunxk PH
UHCYJIHH.

2.Peaknus agpeHaIMHA ¢ XJIOPHBIM
JKETIE30M.

3.Peakuus agpeHannHa ¢ HOI0M.

26 |4 IIpumeHeHue ropMOHOB B MEAMLINHE 2
U CEJIbCKOM XO3SIHCTBE.

27 |1 OO01ue npeaCcTaBIeHUS O 2
B3aUMOCBSI3U OOMEHa BEIIEeCTB B
KIIETKE.

28 | 2 AHTpOTIOTeHHBIE OHMOAKTUBHBIC 2

BEILIECTBA U MPOOJIEMBI XUMUYECKOTO
3arps3HeHus onocdeprl. DKo-
JIOTUYECKH Oe30TacHbIE CITOCOOBI
BO3/ICHCTBUSA Ha Pa3JIM4HbIC BUIBI
>KUBOTHBIX, PACTCHUN U
MHUKPOOPTraHU3MOB.

29- | 1-6 IpoexTHas padora 12
34

IIpennaraercst A1 NPOEKTHOM padoThI cieayolMe TeMbl (IPUMEpPHbIe):

1 . KauecTBeHHBIE peaklluu HA AaMUHOKUCIIOTHI M OEJIKH.
2 . IlpuroToBieHue pacTBopa Oenka (suyHoro ans0ymuna). Pa3nenenue 0enkoB KypHHOTro siiflia mo ux
pactBopuMocTH. [leHarypanuus 6eakoB (oOpatumasi U HeoOpaTumas) .
3 . CpaBHUTENbHBIN aHATIN3 MPOYKTOB KUCIOTHOTO U ()ePMEHTATUBHOT'O MMIPOJIN3a JU- U MOJIUCAXapUI0B
(Ha mpuMepe caxapo3bl U Kpaxmana) .
. CneunduuHoCTh NeHcTBUS HEPMEHTOB (aMHIIasa) .
. BnusiHue Ha akTUBHOCTB ()epMEHTOB TeMIiepatypsl, pH, akTHBaTOPOB M HHTUOUTOPOB.
. Beiienenue puboHyKI€ONPOTENHOB U3 IPOXIKEH.
. KauecTBeHHOe onpezeneHne NpoyKTOB THAPOIN3a pUOOHYKICOPOTEHHOB.

(e -BEEN o) SRV e

. Beiienenue rmukoreHa u3 rneuyeHu KUBOTHBIX. COMOCTaBI€HUE CTPYKTYPBI INIMKOT€HA U KpaxMara .
9 . Paznienenue yriieBoA0B METOJIOM TOHKOCIONHOM XpomMaTorpadum.

10 . I'maponu3 )kUpoB MO IEWCTBUEM JIUIA3BI.

11 . BausHaue skenyu Ha aKTUBHOCTh JIUMA3HEI.

12 . KauecTBEeHHbIE PEAKIIMH Ha TOPMOHBI.

13 . buorennas kiaccupuKaius XMMUIECKIX HJIEMEHTOB.

buonoruyecku akTUBHBIE BellecTBAa. ButamuHbl. bruonornuecku akTUBHBIE T0OABKU: MpodaHaIus UIn
nonb3a? buonornueckas pojab BUTAMUHOB .

14 . Buramun C u ero 3HaducHHE.



15 . UckyccTBEHHBIE )KUPBI — yrpo3a 3J0pOBbIO.
16 . Ucnionb3oBaHue ApOAOKEN B MUIIEBON TPOMBIIIJIEHHOCTH.
17 . UccnenoBanue (pU3NKO-XUMUYECKUX CBOMCTB MOJIOKA Pa3HBIX MPOU3BOAUTENEH, MMEIOIINX
HKOJIOTUYECKUH cepTuduKar.
18 . Moz B mpoayKTax MUTAHUS M BIUSHHUE €r0 Ha OPraHU3M YeI0BeKa.
5.KpuTepuu olleHNBAHUS YYAIMXCS M0 NMPEAMETY

KoHTpoib pe3ynbraToB 00y4eHHsI B COOTBETCTBUH C IaHHOM 00pa30BaTeIbHON IPOrpaMMOil MPOBOJUTCS B
(opMe MUCBMEHHBIX U 9KCIIEPUMEHTAIBHBIX padoT, IpEeAIoNaraeTcs MpoBEACHUE IPOMEKYTOUHON U
UTOroBOM arrecrauuu . IIpoMexyroynas arrectanus IpOBOIUTCA B BUAE TECTUPOBAHUSA 110 TEMaM Kypca,
MPUHUMAIOTCS OTUYETHI 110 MPAKTHYECKUM paboTaM, CAaMOCTOSTEIbHBIEC TBOPUYECKHE PA0OThI, UTOTOBBIE
y4eOHO-UCCIIEI0BATEIbCKUE IPOEKTHI . ITOroBoe 3aHATHE IPOXOJUT B BU/I€ HAYYHO-ITPAKTHUYECKON
KOH(EpEHIINMH WIH KPYTIIOTo CTOJA, TJE 3aCIyIINBAIOTCS TOKJIAJIbl YUAIIMXCS 110 BHIOPAaHHON TeMe
MCCIIEIOBAaHMSI, KOTOPBIE MOTYT OBITh MPEACTaBICHBI B popMe pedepara ik 0T4ETa 110 UCCIEI0BATEIbCKON
pabore.

6.0nucanue MATEePHAJILHO-TEXHUYECKOr0 U YUeOHO-MeTOAnYecKkoro ooecneuenus Padoueii
MPOrpaMMbl.

ITonomapes B. E. Peanuzauust o6pazoBaTesnbHbIX IPOrpaMM 110 XUMUHU U3 YaCTH y4eOHOIO IUIaHa,
bopmupyemMoli y4acTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH, C UCIIOIB30BAaHUEM 000PYIOBaHHS JIETCKOTO
texHomnapka «llIkonpHbIN KBaHTOpUYM». MeTonnueckoe rnocooue. Mockaa, 2021

[TpumepHas pabodas mporpamMma >J1eKTUBHBIN Kypc
«[TpaxTukym o xumuu B 10 u 11 xnaccax

C UCToJIb30BaHUEM 000pyaoBaHus «IIIKOIBHOrO KBaHTOPHYMa»
Oobopynosanue Touku Pocra

JlaTuuk Temmnepatypsl (TEpMOMApHBI ), CHUPTOBKA, JATYMK TEMIEPATyphl IUTATUHOBBIN, TEPMOMETP,
ANEeKTpUYEcKas TUIUTKA, JaTYUK FIEKTPOIPOBOAHOCTH, IU(PPOBOI MUKPOCKOTL, TPUOOP MJIsI OMIBITOB C
ANEKTPUYECKUM TOKOM, BECHI DIIEKTPOHHBIE, MPUOOP IS OMpeIeJIeHHs COCTaBa BO3/1yXa, NaTYHK
ONITUYECKON MIOTHOCTH, faTuuK pH, no3aTop o0bEMa KUIKOCTH, OIOpEeTKa, TATYUK TeMIIepPaTyphl
TUTATUHOBBIN, TATUMK JABJICHHs, MArHUTHASI MEIalKa, MPHOOp JUIS WILUTFOCTPAIlMU 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakIiy OT YCIOBUH, ammapat s MpoBeAeHNus XumMuieckux mnpoueccos (AIIXP), natunk
XJIOpUJI- HOHOB, MPUOOP IS MOTYYEeHUS ra30B win anmnapat Kumnmna, 6aHs KOMOMHHUpOBaHHAS
naboparopHas, puOop I OKUCICHHSI CIUPTA HAJl METHBIM KaTallu3aTopoM, TYpOUIUMETp (IaTIHK
ONTUYECKON MYTHOCTH).

7.Jluct koppekuuu PaGouyeir nporpaMmMbl

Ne npukaza nupexTopa MIKOIbI Bun xoppekunn (coBMenieHue, Howmepa u Tembl ypoKOB, KOTOpBIE

Ha OCHOBE KOTOPOT'O BHCCCHBI




U3MEHEHUS B PaboUyIo UCTIOJIb30BAHUE PE3EPBA) MIO/IBEPIJINCH KOPPEKLIUU
IporpaMMy

OnepaTtop 340 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
MYHULUMUNAJNIbHOE BIOMXETHOE OBLLEOBPA30BATEJIbHOE 14.02.25 09:12 (MSK)

YYPEXXAEHMUE "BOPOBUXWHCKAS CPEAHASA OBLLLEOBPA3SOBATE/IbHASA
LLUKOJIA" MEPBOMAMCKOIO PAMOHA, CadoHoBa EneHa AnekceeBHa, AnpeKTop

CepTudmkat 5864C33F5903C08606122DD3DAF514BB




