MYHHIIMIIAJIBHOE KA3EHHOE OBUIEOBPA3OBATEJIBHOE YUYPEXJIEHHUE
«CPETHAA OBINEOBPA3OBATEJIBHASA HIKOJIA N 5»

IlprrsTa Ha 3aceqannu YTBEPKJIAIO
Ilenarorayeckoro cosera ﬂupg;ct?;p_ MKOY «COIII Ne 5»
MKOV «COIL Ne 5» &7 4%

ot 25.08.2023 r.
IIpoTokon Nel

JHEMypRaxanosa
Hpitgad 8201 ot 25.08.2023 .

Paboyas nporpamma Kypca BHEYpOUHOM JeATENBHOCTH
«IIpaKkTMKYM 110 XUMHID»

Knace 10

Bcero 1acoB 3a yye0HbIii rox 68
KoanvecTBo 4acoB B Hexesto 2
Cpok peanuszaunu: 1 rog

CocraBieHa B COOTBETCTBHH ¢ peaNH3alyeil IpOrpaMM eCTECTBEHHO - Hay4YHOM
HAIPABICHHOCTEH ¢ HCTIONIb30BaHKEM 060pynoBanus nieATpa « Touka pocta»
Mertonmdeckoe nocobue: cocraButens B.E. IloromapeB Mocksa 2021r.

ABTOp-COCTaBHTEND:
Agetuxosa M.®. nexaror
JOIIOJIHUTENHHOTO
o0Opa3oBaHus

¢. Dauccus

2023 r




AHHOTanms K padoydei nporpamme «IIpaktukym no xumuu 10 kiace»

PaGouas nmporpamma Kypca BHEYPOUHOH NeITeTbHOCTH «IIpakKTHKyM 1O XHMHH
pa3paboTaHa B COOTBETCTBUU:

1. ®enepanbhbiii 3akoH or 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O06
oOpazoBanun B Poccuiickoit ®dexaeparuu» (C U3M. U JOM., BCTYIl. B CHIY C
01.09.2020).

2. Tacnopt HanmoHaIbHOTO TpoekTa «O0pa3oBanue (yTB. pe3uguymom CoBera
npu [Ipe3uaenre PD mo cTpaTernuyeckoMy pa3BUTHIO M HAIIMOHAIBHBIM MTPOCKTAM,
npoTokoi ot 24.12.2018 Ne 16)

3. TocynmapctBennass mnporpamma Poccuiickoii  ®Denepamuun  «Pa3Butue
ob6pazoBanus» (y1B. [loctanoBnenuem IlpaButenscTBa PD ot 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «OO6 yTBEpk,JACHUU TOCYIAPCTBEHHOW MPOrPaMMbI
Poccuiickoit deneparun «Pa3zButre oOpa3oBaHus».

4. Tlpodeccuonanbubiii ctanaapt «llemaror (megarorudeckas ACATCIBHOCTh B
JOIIKOJILHOM, HadaJdhbHOM OOIEM, OCHOBHOM OOIIEM, CpeaHeM OO0IIeM
obpazoBanuu), (BocmHTareidb, yuutedb)» (pex. ot 16.06.2019) (Ilpukas
MunuctepcTBa Tpyaa u conuanbHor 3amuTel PO ot 18 okTsa6ps 2013 1. Ne 544H,
C M3MEHEHMSIMH, BHECEHHBIMU TIpHUKa3oM MUHHCTEPCTBA TPy/Aa U COIBAIUTH PO
ot 25.12.2014 Ne 11151 1 ot 5.08.2016 1. No 422h).

5. Meroauueckue peKOMEHIAIMU 10 CO3[aHUI0 W (DYHKIMOHUPOBAHHUIO B
0011e00pazoBaTeIbHBIX OPTaHU3AIUAX, PACTIONOKEHHBIX B CEIBCKON MECTHOCTH H
MaJblX ~ TOpoJiax,  LEHTPOB  0OOpa3oBaHMsS  E€CTECTBEHHO-HAYYHOM u
TEXHOJOTHMYECKOW  HampaBieHHocTelt  («Touka  pocTta») (Y TBEpKICHBI

pacriopsbkeHneM MuHHCTEpCcTBa TpocBerieHuss Poccuiickort ®@enepanun ot 12
staBapst 2021 r. Ne P-6)

6. MeToauyeckne peKOMEHIAINH MO CO3JaHUI0 U (HYHKIIMOHUPOBAHUIO JIETCKHUX
TexHonapkoB «KBanTopuym» Ha 6a3e 001eoOpa3oBaTenbHBIX Opranu3anuii (yTB.
pacnopspkeHueM  MunHucteperBa npocsemeHuss Poccuiickon @enepauuu  OT
12.01.2021 Ne P-4).

7. IIporpamma ocHOBHOTO 001IeT0 00pazoBanus. Xumus. 10-11 kiaccer (aBTop:
O.C. I'abpuensn). Xumus. 10-11 kmaccsr: pabouune mporpammsl nporpammet /I1. U.
becnanos M.B. Jlopodeen

Mocxksa 2021.c 30-37

O0bem yuebHOTO BpeMeHH: 68 uacoB, 2 4aca B HEJIEITIO.



eas kypca:

dopmupoBaHUE NPEACTABICHUN O XMMUUYECKON COCTABIIAIOLIEH €CTECTBEHHO-
HAay4YHOM KapTHHbI MHUpPa, OBJIAJICHUE BAXKHEHIIMMHU XUMHUYECKUMU IOHATUSAMM,
3aKOHAMU U TEOPUSMU Ul YCIICIIHOTO PELICHUsI MHOTOBAPUAHTHBIX 3a7ay.

Ocnoenvie 3a0ayu.

® OBJIaACHUC MCTOAAMM PCUICHUA 3aJ1a4 MOBBILICHHON CJIOKHOCTH PRI |
OOBSICHECHHST XUMHYCSCKHX SIBJICHUH U CBOMCTB BCIIICCTB, OICHKHN POJIM XUMHUHU B
Pa3BUTHUHU COBPEMCHHBIX TEXHOJIOTUH U IMMOJIYUYCHHHU HOBBIX MAaTCPHUAJIOB;

* BOCIIUTAaHUE YOEKIEHHOCTU B MO3UTUBHON POJIM XUMUHM B )KU3HU
COBPEMEHHOTI'0 00111€CTBa, HEOOXOIUMO TPAMOTHOT'O OTHOILIEHHSI K CBOEMY
3JI0pPOBbIO U OKpYKarouleil cpene;

IMPUMCHCHHUC ITOJTYYCHHBIX 3HAHUM JIIs 0€30I1aCHOT'0 MCIIOJIb30BAHHUS BCIICCTB "
MaTCpHUaJIOB B 6BITy, CEJILCKOM XO03SMCTBE U Ha IMPOU3BOACTBEC, PCIICHUA
IMMPAKTUYICCKUX 3a1a4 B HOBCGJIHGBHOP'I JKU3HU, ITIPCAYIPCIKIACHUA SIBJIGHI/If/i,
HaHOCAIINX BPCA 3JO0POBLIO YCIIOBCKA U Opr}KaI-OIIIeﬁ cpeac

YuyeOHas auTeparypa:

1. Xumust. YrnyOneHHbIypoBeHb. | Okitacc. Y 4e0HUKCOIEKTPOHHBIMITPHIIOKEH
uem(aBtopsl B.B. Epemun, H.E.Ky3bmenko, B.W. Tepenun, A.A. J[po310B,
B.B.JIynun).

2. Xumus. YriayOneHHbInypoBeHb. | 1 kiacc. Y 4e0HUKCONEKTPOHHBIMITPHIIOKEH
uem(aBtopsl B.B. Epemun, H.E. Ky3pmenko, A.A. dpo3nos, B.B. JIynun).

3.Pabogasmporpamma
y4eOHOTOIpeIMETa« X UMHSI»HAYTITYOJICHHOMYPOBHECPETHET000IIIETO
obpazoBanusa k YMKno xumun B. B. Epemuna, H. E. Ky3smenko, B. U. Tepenuna,
A. A.Jlpo3noga, B.
B.JlynunanmeronnueckuepekoMeHaanuunoeecoctapieHno(asropslB.B.EpemuH,
A.A.Jlpoznos, N.B. Epemuna, 23.FO. Kepumos).

4. MeroanueckoenocoouekyueOHukyB.B.Epemuna, H.E.Ky3pmenko,B.U. Tepe
HuHa,A.A.
Hposnoa,B.B.JIlynuna«Xumus. YrinyonennsiitypoBensb. 1 Oknace»(aBropsiB.B.Epe
muH,B.1. Maxonuna, O.10. CumonoBa, 1. B.Epemuna, A.A. Jlpo3nos, 3.10.

Kepumos).



5.MeroanueckoenocoouekyueOnukyB.B.Epemuna, H.E.Ky3sMenko,A. A. JIpo3
noBa,B.B.
Jlynuna«Xumus. Yriyonennslityposessb. 1 1 kinace»(aBropeiB.B.Epemun, H. B.Bosko
Ba,H.B. ®upcronra, U. B. Epemuna, A.A. JIpo3nos, 2.10. Kepumog).



| .H.]IaHI/IpyeMble pe3yJbTarThbl 0CBOCHHUHA KypCa BHeyp()‘{HOi/i ACHATECJIbHOCTH

ﬂuunocmublepesyﬂbmambl:

ompeieJIeHue MOTUBAIIMY U3Y4EHUsI YIeOHOTO MaTepuraa;

OIIEHMBAHKE YCBAMBAEMOT0 YY€OHOTO MaTepuala, UCXOAsl U3 COIUATbHBIX M JIMYHOCTHBIX
IIEHHOCTEH;

MOBBIIICHUE CBOETO 00Pa30BaATEIHLHOTO YPOBHS U YPOBHS TOTOBHOCTH K MU3YYEHHIO OCHOBHBIX
HCTOPUYECKUX COOBITHI, CBSI3aHHBIX C UCTOPHUEH pa3BUTHUSI XUMHUH U OOIIECTBA;

3HaHUE TIPABWII TTIOBEJICHUS B YPE3BBIYAMHBIX CUTYAIUIX;

OIIEHUBAHUE COIMATBHOM 3HAUNMOCTHU MTPO(ECCHil, CBI3aHHBIX C XUMHUEH;

BIIaJICHUE TIpaBUIaMU O€30TIaCHOTO OOPAIICHHS C XUMUYECKUMU BEIIECTBAMH B 000PY-
JIOBAHUEM, TIPOSIBIICHHE DKOJOTHUECKOU KYIbTYpPHI.

Memanpeomemmnuie pezyibmamal:

1eJenoJiaranye, BKIIIoYas MOCTaHOBKY HOBBIX 1€/, TpeoOpa3oBaHKe MPAKTHYECKOM 3a1aun
B MMO3HABATEIHHYIO, CAMOCTOATEIbHBIN aHAIN3 YCIOBUN JOCTIKEHUS 11€JTM Ha OCHOBE yuéTa
BBIJICJICHHBIX YUYUTEJIEM OPHUEHTHPOB JIEHCTBUS B HOBOM yUeOHOM MaTepHae;
MJITAHUPOBAHUE TYTH JOCTIKECHUS LIEeTIEH;

yCTaHaBJIWBAHHE IIEJIEBBIX IPHOPUTETOB, BBIJICTICHUE AIbTEPHATUBHBIX CIIOCOOOB JOCTHIKEHUS
1e7u ¥ BbI0Op Hanbomee 3pGeKTUBHOTO Croco0a;

YMEHHE CaMOCTOSITEIFHO KOHTPOJIUPOBATH CBOE BpEMS U YIIPABJISTH HM;

yMEHHE MPUHUMATD PEIICHUS B TPOOJIEMHOM CUTYallNH;

MMOCTAaHOBKA y4eOHOM 3a/1auu, COCTABIICHHE TJIaHA M TIOCIICIOBATEIIPHOCTH JICHCTBUIA,
opraHu3arus pabo4ero MecTa MpH BBHIMOTHEHUH XUMHUECKOTO SKCIIEPUMEHTA;
MPOrHO3UPOBAHUE Pe3yJIbTaTa YCBOCHHUS, OIIEHUBAHUE YCBOEHHOIO MaTepuasa, OlleHKa Ka-
YECTBA M YPOBHSI YCBOCHUS, KOPPEKIIMS B IJIaH U CIIOCO0 NEHWCTBHSI MPU HEOOXOAMMOCTH.

llo3znasamenvhvie
MIOUCK U BbleNIeHue nHpopmanuu;
aHaJIu3 yCIIOBUHN U TpeOOBaHUM 3aauu, BEIOOP, COMOCTaBICHNE U 0OOCHOBaHUE CIocoba
pelIeHUs 3a/1a4H;
BBIOOD HanboJiee 3(h(PEKTUBHBIX CIIOCOOOB PEIISHUS 3a/1a4d B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUI;
BBIJIBI)KEHHE U 000CHOBaHUE FUMOTE3bI, BBIOOP criocoda e€ mpoBEpKU;
CaMOCTOSITENIbHOE CO3/ITaHUE AlITOPUTMA JIEITEIILHOCTH MPHU PEIIeHUH MPoOIeM TBOPUECKOTO U
MTOMCKOBOTO XapaKTepa;
YMEHHUSI XapaKTepU30BaTh BEIIECTBA [0 COCTAaBY, CTPOCHHIO M CBOICTBaM;
OTIHCHIBAHUE CBOWMCTB TBEP/IBIX, )KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIJICICHUE UX CYIIE-
CTBEHHBIX MPU3HAKOB;
M300pakeHNe COCTaBa MPOCTEUIITUX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (OPMYI U CYIIIHOCTH
XMUMHUYECKUX PeaKIUi ¢ TOMOIIbI0 XUMUYECKIX YPaBHEHU;
MpoBe/IeHNE HAOMIOACHUN 1 ONHUCaHNE MPU3HAKOB U YCIOBHM TEUSHUS XUMUYECKUX PEaKIINid,
BBITIOJTHEHHE XUMUYECKOTO SKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHalIM3a HAOMI0IeHUH 3a
AKCIEPUMEHTOM, PEIICHHE 3314, MOJIyYeHHEe XUMUYECKON HH(pOpMAaINK U3 pa3IHuHbIX
HCTOYHUKOB;
YMEHHE OPTraHNU30BBIBATh UCCIIEIOBAHUE C I[ETbI0 MPOBEPKH TUTIOTE3;
yYMEHHE JeNIaTh YMO3AKIIOUeHUs (MHAYKTHBHOE U TI0 aHAJIOTHH ) U BBIBOJIBL;
yMeHHE 00BEKTUBHO OIEHUBATH MHPOPMAIHIO O BEMIECTBAX M XMMHYECKUX MPOIIeccax,
KPUTHUYECKH OTHOCUTBHCSA K MICEBOHAYYHON HHPOPMAIIHH.
Kommynurkamuenvie



Obyuarowuiicss noay4um 803MOACHOCMb OJist YOPMUPOBAHUSL CLEOVIOUJUX

Kommynuxamusnvix YVJI:
MOJIHO€ ¥ TOYHOE BBIPAYKEHUE CBOUX MBICIICH B COOTBETCTBHH C 3a/1a4aMU M YCIOBHUAMU
KOMMYHHKAIIWH;
a/IEKBaTHOE MCII0JIb30BAHNE PEUYEBBIX CPEACTB JUIS IUCKYCCUM U apryMEHTalluu CBOEM
MO3ULMHU, YMEHHE NPEACTABIATH KOHKPETHOE COJIEPKAHHUE C COOOILEHUEM €0 B MMCbMEHHOMN
U YCTHOHU (opme, orpeiesieHHe crioco00B B3aNMOCHCTBUS, COTPYAHUYECTBO B IMIOMCKE U
cbope nHpOp™MaIuy;
omnpejiesieHue crnoco00B B3aUMOIEHCTBUS, COTPYJHUUYECTBO B IOUCKE U cOOpe UHPOpMaLIHH,
y4acTHe B JHaJIore, INIAHUPOBaHHUE OOIIUX CLIOCOO0B pabOoThI, MPOSBICHUE YBAKUTEIHHOTO
OTHOIICHHS K JJPYTUM 00ydaeMbIM;
OTIMCAaHME COJICPKAHUS BBITTOJHAEMBIX JIEHCTBHUI C LIEIBbI0 OPUEHTUPOBKH MTPEIMETHO-
MPAKTUYECKON JAEATEIBHOCTH;
YMEHHUS YIUTHIBATh Pa3HbIC MHEHUS U CTPEMHUTHCS K KOOPAWHAIIUN PA3IMIHBIX ITO3HUITUN B
COTPYIIHUYECTBE;
(bopMynmHpoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO, ApTYMEHTHPOBATh M KOOPAWHUPOBATH €€ C
MO3UIHUSIMU TAPTHEPOB B COTPYIHUYECTBE MPH BBHIPAOOTKE OOIIEro pemeHusi B COBMECTHON
NeSTebHOCTH;
OCYIIECTBIISITH B3aUMHBIN KOHTPOJIb M OKa3bIBaTh B COTPYTHHUYECTBE HEOOXOAMMYIO B3a-
MMOTIOMOIIIb;
IUTAaHUPOBATh 00IIKE CIIOCOOBI padOThI; OCYHIECTBIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY
necTBuil mapTHEpa, yMETh yOeXK1aTh;
WCTIOJIh30BAaTh a/IEKBATHBIC SI3IKOBEIE CPEJICTBA TSI OTOOPAaYKEHHSI CBOMX YYBCTB, MBICIIEH,
MOTHBOB U MOTPEOHOCTEH; 0TOOpaKaTh B peuu (OnrcaHue, 0ObSICHEHUE) COJIEPIKAHNE
COBEPIIIAEMBIX JACUCTBUHN KaK B (JOpME TPOMKOM COITMATM3NPOBAHHON peyH, TaK U B popMe
BHYTPEHHEH peun;
pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, UCIIOJIB3YSI CPEACTBA YCTHONW U MUChbMEHHON
KOMMYHHKAIIMH TPU paboTe ¢ TEKCTaMH YUeOHHKA U JOTIOJHUTEIBLHOM TUTEpaTypoid,
CIPaBOYHBIMU TaOIUIAMU, TPOSBIIATH TOTOBHOCTh K YBaXKEHUIO MHOM TOUKH 3pEHUS IPU
00CY>KJICHHH Pe3yJIbTaTOB BBIMOJIHEHHOMN pabOTHI.
Ilpeomemmnuie pe3yromamot

Obyuarowuiics Hayyumcs:
MIPUMEHAITh OCHOBHBIE METObI IO3HAHMS: HAONIOIEHUE, U3MEPEHUE, SKCTIEPUMEHT;
XapaKTepU30BaTh TEPMUHBI U TIOHATHS, OOBSICHATH B3aUMOCBSI3b MEXKAY HUMH;
000CHOBBIBATh CHCTEMY B3IUIAJIOB Ha KUBYIO IPUPOJLY, IPUMEHSISI OUOJIOTUYECKUE TEOPHH,
y4eHUsl, 3aKOHBI, 3aKOHOMEPHOCTH, MIOHUMATh IPAHUIIBI UX IPUMEHUMOCTH;
KJIaCCU(UIIUPOBATH OCHOBHBIE OMOIOTMYECKHE MAKPOMOJIEKYIIBI;
OMHCHIBAaTh (YHKIIMH OCJIKOB, HYKJIIEMHOBBIX KUCIIOT, YITIEBOJIOB U JIUITHIOB;
yCTaHABIUBATh CBS3b CTPOCHUS M (DYHKIIUI OCHOBHBIX OMOJIOTUYECKUX MAKPOMOJIEKY, HX
POJIb B IIpOIECCcaxX KIETOYHOTO METab0I13Ma;
OOBSACHATH 3HAUEHHUE MUKPO-, MAKPO- U YATPAMUKPOAIIEMEHTOB B KIIETKE;
MMOHUMATh CYLTHOCTh OMOCHHTE3a OENKOB, MeXaHu3Ma JIeHCTBUS (epMEHTOB, OMOCHHTE3a
JIHK u PHK, pacnana 6enkoB, OnocuHTe3a 1 oOMeHa yrieBoJoB, OMOCHHTE3a U 0OMeHa
JTUNUA0B, OMOJIOTMYECKOTO OKHcieHus u cuare3a ATd, mexaHnu3ma AeCTBUS CTEPOUTHBIX
TOPMOHOB

pemiath 3a/1a4u Ha onpeaeneHue nocienoBarensuoctu HykieotTuaos JJHK u uPHK (MPHK),
antukoa0HOB TPHK, nmocnenoBarensHOCTH aMUHOKHUCIIOT B MOJIEKYJie Oenka, MpUuMeHss
3HAHHUS O PEAKUUAX MATPUYHOTO CUHTE3a, TCHETUYECKOM KOJE, IPUHLIMIIE KOM-
IJIEMEHTAPHOCTH;

JIeNaTh BBIBOJIBI 00 M3MEHEHUSIX, KOTOPBIE MPOU30MIYT B MpOIieccaX MaTPUYHOTO CHHTE3a B
cily4ae U3MEHEHUs nociieoBaTenbHoCTH HykieoTua0B JJHK;



000CHOBBIBATh B3aUMOCBSI3b IJIACTHYECKOTO M SHEPTeTUIECKOT0 0OMEHOB; CPABHHUBATH
IIPOLIECCHI IJIACTHYECKOTO M SHEPTeTUIECKOT0 0OMEHOB, MPOUCXOIANINX B KIETKAX KUBBIX
OpPraHU3MOB;

XapaKTepU30BaTh METO bl OMOXUMHUYECKUX HCCIICIOBAHN;

MIPOBOJNTH Y4€OHO-HUCCIEIOBATENBCKYIO ICSITEILHOCTD: BBIIBUTATh TUTIOTE3bI, INTAHUPOBATH
paboTy, oTOMpaTh U MPeoOPa3OBEIBATH HEOOXOIMMYIO HHPOPMAITUIO, TIPOBOINUTH
IKCMIEPUMEHTHI, HHTEPIIPETUPOBATEH PE3YIIbTATHI, ICJIaTh BHIBOJIBI HA OCHOBE MOJTYYCHHBIX
pe3yIbTaTOB;

Obyuarowuiics NOIYUUM 803MONCHOCTb HAYUUMBCA:

BBIJIBUIaTh U MPOBEPATH SKCIIEPUMEHTAIILHO TMIIOTE3bl O XUMUYECKUX CBOMCTBAX BELLIECTB Ha
OCHOBE UX COCTaBa U CTPOEHUSI, UX CIIOCOOHOCTH BCTYINATh B XUMUUECKHUE PEAKINH, O
XapakTepe U MPOJIyKTaX Pa3IMYHbIX XUMUYECKUX PEaKIUil;

XapaKTepH30BaTh BEIIECTBA [0 COCTaBy, CTPOSHHUIO U CBOWCTBAM, YCTAHABIIMBATh IPUYUHHO-
CIIEICTBEHHBIE CBSA3H MEXK/Y JaHHBIMH XapaKTepUCTUKaMU BEIECTBA;

BBIJIBUTaTh U MPOBEPSATH SKCIIEPUMEHTAIILHO TMIIOTE3bI O PE3yNbTaTax BO3ACHCTBUS pa3-
JUYHBIX (DAKTOPOB Ha U3MEHEHUE CKOPOCTU XMMHUUECKON pPEeaKIlnH;

HCI0JIb30BaTh MPHOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIMH MPH BBIIIOJHEHUU TIPOEKTOB U
y4ueOHO-HCCIIeI0BaTENbCKUX 3a/1a4 [0 U3yYEHHUIO CBOMCTB, CIIOCOOOB MOTy4YEHHUs U pac-
MMO3HABaHUS BEIIECTB;

00BEKTUBHO OLIEHUBATh MHPOPMAIUIO O BEUIECTBAX M XUMUYECKHUX MPOLEccax;

OCO3HABATh 3HAYEHUE TEOPETUUECKUX 3HAHUM M0 XUMUU JIJISl IPAKTUYECKOM IS TEIbHOCTH
YeJlI0BEeKa;

cO3/7aBaTh MOJEIU U CXEMBbI Ul pellleHns y4eOHbIX U 03HaBaTENIbHBIX 3a]a4; TOHUMATh
HE00X0AUMOCTb COOJIIOJICHUS IPEANUCAHUM, IPEAIaraéMblX B UHCTPYKIHUAX 110
HCIOJIb30BAHUIO JIEKAPCTB U JIP.



2. Coep:xaHue Kypca BHEYPOUHOI 1esiTeIbHOCTH

Tema 1. Xumuueckuii 3kcnepumenm u yughpoewie navopamopuu (84.)



Hudpossie natumku. O6mue xapakrepuctuku. dusndeckue 3pGEKTh, UCIOIb3yeMbIE B
paboTe TaTYNKOB.

Tema 2. Beeoenue ¢ ouoxumuro (4u.)

broxumusi — Hayka 0 Ka4eCTBEHHOM COCTaBe, KOJUYCCTBCHHOM COJICPKaHUH M TIPeoOpa-
30BaHUSAX B TPOIIECCE >KU3HENEATETLHOCTH COCAMHEHUH, 00pa3ylolMuX >KUBYI) MAaTEepHUIo.
Ucropust pazButusi Omoxumuu. Pojib OTEYECTBEHHBIX YYEHBIX B PAa3BUTHUH OUOXUMUMU.
B3aumocBs3p OMOXMMHM C MOJIEKYJISpHOM Ouosoruei, Onopusnkoil u OHOOpPraHUYECKOUN
xumued. 3HaueHHue OUOXUMHUHU JUIsl Pa3BUTUSA OHOJIOTMH, MEAMIMHBI, OHOTEXHOJOTHH,
CEIBCKOTO XO3SHCTBA, TEHETUKU M DKOJIOTHH. MeTO bl OMOXMMUYECKUX HCCACAOBAHUN U MX
xXapakTepucThka. Mcrmonp30BaHHEe COBPEMEHHBIX CKOPOCTHBIX U aBTOMAaTHU3MPOBAHHBIX
(UBUKO-XMMUYECKUX METOJIOB aHaiu3a Ui OMOoXuMUYecKux Ieneil. buoxumuueckue
METO/Ibl MOHUTOPHUHTA OKPYXKAIOIIEH CPEIbI.

Tema 3. Xumuueckuii cocmae op2anu3mos u ooujee nonamue 06 ooMeHe eeuyecme u
IHepeUuU 8 Hcugoil npupooe (8u)

HOHSITI/IG 0 TJIAaBHBIX 6I/IOFeHHI)IX 3JICMCHTAaX. MaKpo- nu MI/IKpOBJ'IeMeHTI)I
.3aKOHOMEPHOCTH PACIPOCTPAHCHHS JJIIEMEHTOB B KUBOW mpupose. I[loTpeGHOCTH
OPraHU3MOB B XMMHUYECKHUX AJIEMEHTAaX. bBHOreoXMMHUUECKU KpyrOBOPOT BELIECTB B MIPUPOJIC
— OCHOBa COXpaHEHHsI paBHOBecus Ouocdepsl. MacmTabbl 0OMEHa BEIIECTB B JKHBOU
npupoie. [Tnactuaeckue u F3HEPreTHYECKUe BEIIeCTBa. bUOJIOTHYECKH aKTUBHBIE COSTMHEHNS,
nux pOJ'II) B )XM3HU YCJIOBCKA, )KUBOTHBIX U paCTeHHﬁ. HOHS[TI/Ie O IecTuaguaax U uxX Buaax.
HccnenoBaTenbCKuil MPOEKT « 17102[ B JKU3HHU YEJIIOBEKA)

HccnenoBarenbckuii mpoekT «PoJib M 3HaUCHUE KAJIbIUS B )KU3HU YEJIOBEKA

Tema 4. beaku. Pacnao u ouocunmes oenkos (16u4.)

Poub GenkoB B OCTpOSHUH U PYHKITMOHUPOBAHHHU KHUBBIX ccTeM. [loHsITHE O TIpoTEOME U
MPOTEOMUKE. AMUHOKHCIIOTHBIN cOCTaB OenkoB. [ToHsITHE O TPOTECHHOTEHHBIX
aMuHOKHUCIIOTax. Crioco0 CBs3M aMHHOKHUCIIOT B OenkoBo# Moutekyse. [lentunpl. [IpupoaHsie
MenTU b (TIyTaTHOH, Ba30IIPECCUH, SHKe(DaTUHBI, SHAOP(OHUHBI U Ap.), UX HU3UOJIOTHIECKOE
3HAa4YCHUE M UCTIOJIh30BAHNE B KAUECTBE MEUIIMHCKUX TPenapaToB. X UMHUUYCCKHIA CHHTE3
MENTHIO0B 3aJJAHHOTO CTPOEHUS U BO3MOXKHOCTU UX mpuMeHeHus. CTpyKTypa OelKOBBIX
Mmouiekyi. [lepBuunas cTpykTypa 0enkoB. [IpUHIUITBEI 1 METOABI ONIPEACTICHUS IEPBUYHOMN
CTPYKTYpHI Oeiika. BropudHas 1 HaBTOpUYHAS CTPYKTYphI OenkoB. [lonsTre 00 o- u B-
KOH(pOpMaNusx noymnentugHou nenu (padotst JI. [Tomunra). [Tapamerpsl a-crimpanu
noyunenTuAHoM nenu. CBsi3b NEPBUYHON U BTOPUYHON CTPYKTYpP OEIKOBOM MOJIEKYIIBI.
Knaccugukanus 0eKoB 1Mo JieMeHTaM BTOPUYHON CTPYKTYPhI. JIOMEHHBII MPUHIIUTT
CTPYKTYpHOU opranuzanuu 6ei1koB. [IoHsATHE O CTPYKTYPHBIX U (YHKIIMOHATBHBIX JOMEHAX
(Ha mpuMepe UMMYHOTTIOOYITMHOB M KaTAIUTUYECKH aKTUBHBIX OeNKOB). TpeTnyHas
CTpykTypa 6enkoB. Turbl cBs3elt, 00ecreynBaroNX NOAAepKaHHEe TPETHUHOU CTPYKTYPHI.
JIMHAMHYHOCTh TPETUYHOU CTPYKTYpHI OenkoB. CaMoopraHu3ausi TPETUYHON CTPYKTYPBI
0eTKOBOM MOJIEKYJIBI U POJIb CTIeU(PUUECKUX OENKOB-IIAIIEPOHOB B 3TOM IpOIIecCe.
[Ipenckazanre MPOCTPAaHCTBEHHOTO CTPOCHHS OETKOB MCXOS U3 UX MEPBUYHOMN CTPYKTYPBHI.
UYerBepTuyHas cTpykTypa 0enkoB. KoHkpeTHbIe TpUMEphl Y4ETBEPTUIHON CTPYKTYPHI OEITKOB
(remMornoOuH, NakTaT-AeTUAPOTEeHA3a, KaTanas3a u Ap.).HoMeHknaTypa u knaccupukanus
0enkoB. OyHKIIMOHANIbHAS KIACCHU(PUKAIUS OETKOB M XapaKTePUCTUKA OTACTbHBIX TPYIIIL:



CTPYKTYPHBIX, COKPATUTEIIbHBIX, 3alTUTHBIX, TOKCHYECKUX, PEIIEHTOPHBIX U PETyJISITOPHBIX.
benku (MeTaIIOTHOHEWHBI, TEMOTIIO0NH U JIp.).

Pacnan 6enxoB. @epMeHTHI, OCYIIECTBIIAIONME pacnay OenkoB. [IpoTeacoMbl — KOMITIEK-
CBI MPOTEOJMTUICCKIX (PEePMEHTOB. MakOpHbIE OCJIKM KPOBH KaK MCTOYHHUKH OMOJIOTHUYECKU
aKTUBHBIX NENnTHA0B. Merabonnu3M aMuHOKUCIOT. KoHeuHble mpoayKThl pacmnajga OeaKoB U
IIyTH CBS3BIBAHUS aMMHUaka B opranusMme.llyrn HoBooOpa3oBaHus aMUHOKHCIOT. [lepBuyHbIe
U BTOPUYHBIE AMMHOKUCIOTHL. 3aMEHUMbIE U HE3aMEHHMMbIE AMUHOKHCIOTHI. buocunres
OenkoB. MatpuyHas cxema OWOCHHTEe3a OENTKOB. AKTHBHPOBAaHHE aMUHOKHCIOT (CHHTE3
amuHoauuia-TPHK).Ctpoenne pubdocom. CocTaB NpPOKApUOTHUYECKMX M 3YKapHUOTUYECKHX
pubocom. Ilommpubocompl. DTanbl TpaHCIAIUKA (MHULUAIMSA, SJIOHTAIMS, TEPMUHAINA) U HX
perymsiiua. Konx GenkoBoro cuHTe3a. OCOOEHHOCTH TEHETHYECKOTO KOJa MHUTOXOHAPUU U
XJIOPOILIACTOB.

Jlabopamopuutit pabomut

1.Omnpenenenue cpesibl paCTBOPOB aMUHOKHCIIOT.
2.0npenenenre N3031EKTPUIECKON TOUKHU KETATUHBI.
3.0npenenenue TeMnepaTypsl IJIaBJICHUS aMUHOKHUCIIOT.
4.BnusiHre TeMIepaTypbl Ha CBOMCTBa OEIKOB.
5.Bnusinue uzmenenus pH Ha cBoiicTBa GenKoB.
6.1BeTHbIE peakiuu Ha OeTTKH

HccaenoBaresabckuil NpoekT «bejlKku — 0CHOBA KUZHID)

Tema 5. @epmenmot (124.)

Pa3HooOpa3ue KkaTaauTHUeCcKH AaKTHBHBIX MoJiekynl .Karanutuuecku axkTuBHBIE O€JNKH
(?H3UMBI), KaTanuTH4Yecku akTuBHbIe PHK (pnbo3uMmbl), KaTanuTHUECKH aKTUBHBIC aHTUTENA
(a63umbl).KaTtanutuaeckas ¢yHkius OenkoB. Pasnuumss B cBOHCTBax (EepMEHTOB U
KaTajau3aTopoB UHOM npupoabl. CrieunduyHocTs neiictBus hpepmeHToB. Posib 0TeuecTBEHHBIX
yuénbix (M .II. IlaBnoB, A .E. bpaynmreiin, B. A. Duremprapar u ap.) B pa3BUTHU
sH3uMooruu. [loHsTre o cybcTpaTHOM U aIJIOCTEPUUECKOM LIEHTPax B MOJieKyJie (epMEHTOB
.DepMeHTb MOHOMEPHI (TPUIICHH, JIU30I[MM) U MYJIbTUMEPHI (TIIyTaTHOH-penykTasa). [lonstue
o xodepmentax. KodepmeHnTsl — mnepeHocunku Boaopoaa u iektpoHoB (HAJl, HAJID,
®OAJl), u aromubix rpynn (AT®, xobepment-A, HJ[D-caxapa).MHOkecTBEHHBIE (POPMBI
dbepMeHTOB U uX (yHKUMOHANbHOE 3HayeHHe. WM30depMeHTHl JTaKTaTIeruapOoreHasbl.
3HaueHNe HCCIEA0BaHUS MHOYKECTBEHHBIX (OpM (epMEHTOB MJsi MEAWLMHBI, TC€HETHUKH,
CeJIEKIIMM M1 MOHUTOPHHTA OKpYKarolien cpeapl. Mexanusm aeiictsus pepmeHToB. depmeHt-
cyOcTpaTHbie KoMIuIeKchl. KoHcTanTa aucconuanuu gpepMenT-cyoctpaTtHoro komiuiekca (KS)
u koHcraHTa Muxasnuca (KM).AxtuBaTtopsl W HMHTUOMTOPHl (epMeHTOB .BnusHue
KCEHOOMOTUKOB Ha aKTHUBHOCTh (hepmeHTOB. HoMeHknaTypa u kinaccudukanus (GepMeHTOB.
[Mpuanuner knaccupukanuu ¢GepMeHToB. [IpOMBINITIEHHOE TMOMyYeHHE M MPAKTHUECKOEe
ucrnoyib3oBanue ¢GepMeHToB. [lepcreKTHBBI MPAKTHUUYECKOTO HCIOIb30BaHUS PHUOO3ZUMOB H
ab3uMoB 17151 60pHOBI ¢ 32007IEBaHUSMU YETIOBEKA.

Jlabopamopuwtit padomut

1. TepmonaOuIbHOCTD (HEPMEHTOB.
2.BnusiHre akTUBAaTOPOB M MHTHOUTOPOB HA pabOTy (EepMEHTOB.

Tema 6. Bumamunot u Hekomopbie opyzue 6u0102u4ecKu aKmueHsle coeounenusn 12u.



Hctopus OTKpbITHS BUTAaMUHOB .POJIb BUTAMMHOB B IUTaHUM 4YEJIOBEKA U JKUBOTHBIX.
ABHUTaMUHO3bl, TMIIOBUTAMUHO3bl, TUNEPBUTAMHHO3bI. COOTHOLIEHHWE BUTAMHUHOB U
kopepmenToB. Butamepus. JKupopactBopumble BUTaMuHBI. ButamuH A u ero y4yacrtue B
3putensHoM akte. Butamunsl D, K u E u ux pons B oOmene BemecTB. BopopacTBoprmeble
putamunbl .Butamunael B1,B2, B5, B6, B12, ux 3uauenne B oOMeHe BemectB. Buramun C
(ackopOmHOBast ~ kucioTa).PasHOOOpazue  OWOJIOTMYECKHM  AKTUBHBIX  COCAMHCHHIA:
AQHTUBUTAMHHBI, aHTUOMOTHKH, (PUTOHIM/BI, TepOULIUIBI, Ne(OIUaHTBI, POCTOBBIC BEIIECTBA
(BaxHeMIIME NPEACTaBUTEIN U MEXAHU3MBI ICHCTBUS).

Jlabopamopuusie pabomot

1.KauecTBeHHas peakuusi Ha BUTaMUH A.
2.KonnuecTBeHHOE ompeielieHne BuTaMmuHa P B yae.

HUccaenoBareabcknii MPOEKT «PoJib BUTAMHHOB B IUTAHUHU YeJI0BEKA U JKHBOTHBIX».

Tema 7. Hykneunogwle kucnomul u ux oomen (84.)

Hctopusi OTKpHITHST W W3y4eHUs HYKICHHOBBIX KHCIOT, WX XHUMHYECKHU COCTaB.
XapakTepucTUKa IMyPUHOBBIX W THPUMHUIMHOBBIX OCHOBAaHWH, BXOJSIIIUX B COCTaB
HYKJIEMHOBBIX KUCJOT .J[Ba THIIa HYKJIEMHOBBIX KHUCIIOT: JI€30KCUPHOOHYKICHHOBAsI KUCIIOTa
(AHK) u pubonyxneunnoBas kucnora (PHK).Paznuuusa mexny JHK u PHK no cocraBy
TJIaBHBIX a30THUCTBIX OCHOBAHUH, MEHTO3aM, MOJIEKYISIPHONH Macce, JIOKaIU3aluu B KIETKE U
¢dbyaknusam. Ctpykrypa u dyakuun [JHK. Conepxanne JIHK B opranusme u nokamuzamus eé
B KJETKE (SIp0, MUTOXOHIPHH, XJOporuracta, 3mucoMmbl).Pasmep u dopmsl mosekyn JIHK
.Kompueas popma JIHK HexoTOphIX (haroB, MUTOXOHIpHH W XJOoporwiacToB. llepBuuHas
ctpykrypa JIHK. VYcmexu wu mnepcnekTtuBsl B pacmiudpoBKE CTPYKTYpPhl T€HOMOB
MHKpPOOPraHU3MOB, pacTeHuil W KUBOTHBIX. IIpoekT «I'eHoM denoBeka» .Bropuunas
ctpykrypa JHK (momens [Ix. Yorcona m @. Kpuxka).KomrmemMeHTapHOCTh a30THUCTBIX
OCHOBaHUH U €€ 3HaueHUE Ui BOCIIPOU3BEACHUS CTPYKTYPbl FT€HOMOB. TpeTuyHas CTpyKTypa
JIHK. Ceepxcnupamu3zanus JJHK. N36b1Tounocts 1 koMmakTHOCTH MOsiekya JJHK. Ctpoenne
xpomatuna. Mytaruu B JIHK u dakropsl, ux BeibiBatomue. Pemapanus crpykrypsl JJHK u
e€ 3HaueHuWe IS coxpaHeHus BujaoB. HacnenactBennbie 3aboneBanus. PHK, wux
knaccudukanus (TPHK, pPHK, mPHK, maPHK, T™mPHK, Bupycusie PHK).CpaBHurensHas
xapakrepuctuka BugoB PHK mno ux crpykrype u QyHkuusM. MexaHusm OHOCHHTE3a
(perumukaruu) JIHK. ®depmentst (PHK-monmumepasza, JIHK-monumepasza, JIHK-nuraza) wu
OenkoBbie (akTophl, ydacTByomue B perukanuud JIHK. PerummkannoHHas BUJIKa U 3Tambl
ouocunteza JIHK. OcobOennoctu pemnukanuu y mnpo- u 3ykapuoT. buocunre3 PHK
(TpaHCKpHUMIMS) U €€ Peryisiius y Ipo- U 3yKapuoT. [loHsATHE O TPAaHCKPUNITOHAX U ONEPOHAX
.CospeBanue (mpoueccunr) PHK. Conalicunar u  ero  Buabl. AyTOCIUIAHCHHT.
«PenaktupoBanue» PHK. OOpaTtHas TpaHckpumuus u €€ 3HAUYCHHUE IJIS CYIIECTBOBAHMS
BUPYCOB (Ha TpuUMepe BHUpyca HMMYHOJehUIIMTAa 4YeJIOBeKa M BUPYCOB TpHIMNA) U
BHYTPUT€HOMHBIX TepecTpoek. [IoHATHE O NOABMXKHBIX T€HETHYECKHX D3JIEMEHTaX U HX
3HAQUEHUM MJIs1 SBOJIOUMU TeHOMOB. [loHATHE O reHeTnuecko WHKeHepuu. [IpuHIUOBL U
CTPAaTeTUH MOJIEKYIISIPHOTO KJIOHUPOBAaHUS. J(OCTMKEHUST U TMEPCHEKTUBBI MOJIEKYISIPHOU
OMOTEXHOJIOTHH

Jlabopamopnusie padbomot

1.Beienenne HyKI€onpoTENIOB U3 APOKIKE.



TemaTn4eckoe IJIAHUPOBaHUE

Neri/ri | HazBanue pasnena, TeMbl KousnuecTBo yacos @opMBI aTTECTALIUU
Bcero | Teopusi | Ilpaktuka | (KOHTpOISA)
1. Xumuueckuil Sxcnepumenm u yugpoaswie 8 3 5 Omnpoc
Jaabopamopuu
2. BBenenue B OMOXUMUIO 4 2 2 Temaruueckoe
TECTHPOBAHUE
3. XUMHUYECKUI COCTaB OpraHn3MoB u obmiee | 8 4 4 TemaTtnueckoe
MOHATHE 00 0OMEHEBEIECTB ¥ YHEPTUU B TECTHPOBAHNE
YKUBOM IPUPOJIE
4. Bbenku. Pacnan u GuocuuTe3 OENKOB 16 8 8 Temarndeckoe
TECTHPOBAHNE
5. DepMEHTHI 12 5 7 NunuBunyansHoE
3aJlaHne
6. BurtaMuHbI 1 HEKOTOpBIE Apyrue 12 6 6 NnauBuayanbHoe
OMOJIOTUYECKN aKTUBHBIE COCTMHEHHUS 3aJjaHne
7. Hyxneunoswvie xuciomol u ux oomen 8 4 4 Temarnueckoe
TECTHPOBAHNE

Htoro | 68 uacos




Ka.]IeH)IapHO-TeMaTI/I‘{eCKOQ INIAHUPOBAaHHUE

Ne [Tema Koa-Bouacos Dopma JlaTa 3aHATHA
3aHAT BaHATHSA
ust
1 Hudpossie naTanku 1 [Tpaktuueckas |7.09
abora
2 OO0mrre XxapakTepUCTHKH 1 Becena 9.09
3 Oduznyeckue 3G exTsl, 1 Becena 14.09
UCII0JIb3yeMbIE B paboTe
JTATYUKOB.
4 Pabora naTunkoB 1 Becena 16.09
5 XUMHUYECKUH SKCIIEPUMEHT 1 JlaGopatopras [21.09
paboTa
6 XVUMHUYECKUH IKCTICPUMEHT 1 Ulaboparopras [23.09
paboTa
7 Hudpossie nabopaTopun 1 [Tpaktuueckas [28.09
abora
8 udpossie 1abopatopuu 1 [Mpaktuueckas |30.09
paboTa
9 broxumust — Hayka o 1 Becena 5.10
Ka4eCTBEHHOM COCTaBe,
KOJIMYECTBEHHOM
COJICpKAHUU U
npeoOpa3oBaHUAX B
mporecce
KHU3HEICATEIILHOCTH
COCIUHCHMH,
00pa3yromux >KUBYIO
Mateputo.cropus
pa3BUTHS
OMOXUMHH
10 |Poab OTEYECTBEHHBIX YUEHBIX B 1 becena 7.10
pa3BUTHH OMOXUMUH.
B3anMoCBsI350HOXUMHUU C
MOJIEKYJISIPHOM OHUOJIOTHEH,
OrO(PU3UKON U
OMOOPTraHUYECKON XUMHUEH
11 3HaueHne OMOXUMUHA IS 1 becena 12.10
pa3BUTHS OMOJIOTHU, METUIIMHBI,
OMOTEXHOJIOTHH, CEITLCKOTO
XO0351CTBA, FTCHETUKU M DKOJIOTHH
12 | Meroibl OMOXMUMUYECKHUX 1 becena 14.10

HCCIEIOBAaHUN U X
XapaKTepUCTHUKA.
Hcnonn3oBanue
COBPEMEHHBIX
CKOPOCTHBIX U
ABTOMAaTU3UPOBAHHBIX
(UBUKO-XUMUYECKHIX
METOJIOB aHaJIM3a I
OMOXMMHYECKUX LIENEH.
buoxummuueckue MeTOIbI
MOHHUTOPHHIA

OKpYXKaroLEn Cpeibl.




13

ITousarue o ri1aBHBIX OMOTE€HHBIX
anemeHTax.Makpo- u
MHUKPOSJICMCHTEI

becena

19.10

14

3aKOHOMEPHOCTH
pacrpocTpaHeHHs SJIEMEHTOB B
YKUBOM MPUPOJIE

becena

21.10

15

[ToTpebHOCTH OpraHu3MOoB B
XUMHNYCCKHUX JJICMCHTAax.
HccaenoBarebCKuil MPOEKT«
Mo B :Ku3HHYETOBEKA»
HccaenoBarebckuii

npoekt «Posb 1 3HaAUEHHE
KAJbLIHS B })KM3HU

YeJI0BeKa))

[IpakTnueckas

26.10

16

buoreoxumMu4eckuii KpyroBopot
BEIIECTB B MPHUPOJIE — OCHOBA
COXpAaHEHUS PaBHOBECHS
onocdepsl.

becena

0.11

17

MacirraOsr 0OMEHA BEILIECTB B
YKUBOUW IPUPOJIE

becena

11.11

18

IInacTudeckue u OHEPICTUYCCKHUC
BCIICCTBA

becena

16.11

19

buonornueckn akTUBHEBIE
COCANHCHUSA, UX POJIb B JKU3HU
YeJI0BEKa, JKH-

BOTHBIX M PACTCHHUH.

becena

18.11




20

ITonsarue o IIeCTuIuaAax U ux
BHAAX.

becena

23.11

21

Poub 6e1KOB B IOCTPOCHUU H
(yHKIMOHUPOBAHUH JKUBBIX
CHCTEM.

becena

25.11

22

[Tonsitue o mporeome u
MPOTEOMUKE. AMHHOKUCIOTHBIH
cocraBOenkoB. JI/p .Onpenenenue
Cpebl paCTBOPOB AMHHOKHUCIIOT.

becena

7.12

23

Ilousttie o IMPOTCUHOICHHBIX
amuHOkucnoTax JI/p Onpenenenue
H303JIEKTPUYECKON TOUYKHU
JKCEIIaTUHBI

becena

9.12

24

Crioco6 cBsi3 aMMHOKHCIIOT B
6enkoBol mMonekyie. JI/p
Ornpenenenue

TEMIICPATYPhI IJIABJICHUA
AMUHOKHCIIOT.

becena

14.12

25

[entuast. JI/p Bnusaue
TEMIEPATyphbl Ha CBONCTBA OEJIKOB.

JlaBoparopHast
paboTta

16.12

26

[TpupoHbIe TenTH B! (TIYTaTHOH,
Ba30IPECCHH, YHKE(DATHUHBI,
SHAOPUHBL U JIp.), UX
(bu3moIOorNYecKoe 3HAYCHHUE U
UCIOJIb30BAHNE BKAYECTBE
MEAULUHCKUX IPENapaToB.

becena

21.12

27

XUMHWYECKHUH CHHTE3 IIENTUI0B
3a/IaHHOTO CTPOCHUS U
BO3MO’KHOCTH HUX

TIPUMEHCHHSI.

becena

23.12

28

CrpykTypa OEIKOBBIX
Mojekyn. IlepBuuHas cTpykTypa
OcenkoB. [IpuHIMIIBI W METOIBI
omnpeneIcHus MePBUYHOM
CTpYKTYphl Oenka. JI/p Bimsaue
u3MeHenus pH Ha cBoiicTBa
OEeIKOB.

JlaGopaTopHas
pabora

28.12

29

Bropuunas u HaaBTOpUYHAS
CTpYKTYpHI OenkoB. [lonsTue 06 a-
U - KoHbOpMAITUAX
MOJMIENTUAHOM 11ern (padoTsr JI.
[Tonunra).ITapameTpsl

0i-CTIMPAJIH MOJIUIENTHIHOM IIEeTIH.

JlaGopaTopHas
paboTta

30.12

30

CBs13p NEPBUYHON U BTOPUYHOMN
CTPYKTYp OenKoBoit

Moutekyisl. Knaccupukarms
O€JIKOB I10 IeMEHTaM BTOPUYHON
CTPYKTYPBI

. Jl/p LiBeTHBIE peakluu Ha OEJIKH.

JlaGopaTopHas
pabota

11.01

31

JIOMEHHBII NPUHIUI CTPYKTYPHOM
opranu3zaiuu 6enkoB. [lonsrue o
CTPYKTYPHBIX U (DYHKIIMOHAIBHBIX
JIOMeHax (Ha mpumepe
MMMYHOTJIOOYJIMHOB U
KaTJIMTHYECKU aKTHBHBIX OEJIKOB).

becena

13.01




32

TperudHas cTpykTypa
0enkoB. Tumbl CBsA3CH,
o0ecreynBaroIuX
MoJJIep’)KaHne
TPETUYHOU CTPYKTYPBHI.
JIMHAMUYHOCTH
TPETUIHOU

CTPYKTYpPHI OCJIKOB

becena

18.01

33

Camoopranusaius TpeTHUHOM
CTPYKTYPBI OEITKOBOM MOJIEKYJIBI U
poJibcrienn(pUIecKuX OCITKOB-
[IarepoOHOB B 9TOM TIPOIIECCe.
[Ipenckazanue
MPOCTPAHCTBEHHOTO CTPOCHUS
OEJIKOB UCXOJS U3 UX IEPBUYHOM

CTPYKTYPBI

becena

20.01

34

YerBepTuuHas CTpyKTypa OEJIKOB.
KonkpeTHsie mpumepsl
YETBEPTUIHOU

CTPYKTYpPBHI O€JIKOB (TEMOTJIOOHH,
JaKTaT-ACTHIPOTeHa3a, KaTajas3a u

Jp.).

becena

25.01

35

Homenknarypa u kinaccuduxarus
0enkoB.DyHKIIMOHAIbHAS
kiaccudukaiys 0enKoB u
XapaKTEPUCTHKA OTACITbHBIX
TpyII:

CTPYKTYPHBIX, COKPATHTEIIbHBIX,
3aIIUTHEIX, TOKCHYECKHX,
PELENTOPHBIXU PETYIATOPHBIX.

becena

27.01

36

benku (MeTaTIOTHOHEHHBI,
TeMOTJIOOHH | JIp.)
[IpoekTHas pabota
«KauecTBeHHBIEC peakluy Ha
AMHHOKHUCIIOTHI ¥ OCIIKH.»

HccaenoBaresibCKuii MPoOEKT
«beJIKH — 0CHOBA KU3HU»

[IpakTyeckas

1.02




37

PazHooOpa3ue kaTaIuTHIecKu
AKTHMBHBIX MOJICKYIJIL.

3.02

38

Karanutuaecku akTUBHbBIE OENTKU
(3H3UMBI), KaTAIUTUYECKH
aKTHBHbBIE

PHK (pn603uMbI), KaTaTUTHIECKA
aKTUBHBIC aHTUTENA (a03UMBI).

becena

8.02

39

).Karanutnueckas ¢pyHkuums
6enkoB. Paznuuus B cBoiicTBax
(hepMEeHTOB UKaTAJIN3aTOPOB HHOU
TIPUPO/IBL.

becena

10.02

40

CrnennpuaHOCTh JIEACTBUSA
(hepMeHTOB.
JI/pTepmonabumbHOCTh
(hepMeHTOB.

JlaBoparopHast

15.02

41

Ponb oTeuecTBEHHBIX YUEHBIX
(W.IL. [TaBnoB, A.E .bpaynuireiin,
B. A.

DHrenbrapaT 1 Jp.) B pa3BUTHH
SH3UMOJIOTHH.

becena

17.02

42

[TonsiTre o cydcTpaTHOM U
AITIOCTEPUIECKOM IIEHTPaX B
MOJIEKYJIe

dhepmenToB. DepMEHTHI
MOHOMEPHI (TPUTICHH, JTU30IIAM )
U MyJIbTUMEPbI(TITyTaTHOH-
penykrtasa).llonstue o
KoepMeHTax.

becena

22.02

43

KodepmeHTs — nepeHoCUnKu
BoJiopoja u dnekTponoB (HA/L,
HAJ1D,

OAJl), u aromusIx Tpymm (AT,
kodepmenT-A, H/{D-caxapa).

becena

24.02

44

MHOXeCTBeHHBIE (POPMBI
(dhepMeHTOB U UX (QYHKIIMOHAILHOE
3Ha4YCHUE.

N3odepmenTs
JIAKTATJCTUAPOTECHA3BL

becena

29.02

45

MHOXeCTBeHHBIE (POPMBI
(hepMeHTOB U UX PYHKIIMOHATBHOE
3Ha4yeHue. 3o epMeHThI
JaKTaTaeruaporeHassl. JI/p
Brnusinue akTHBATOPOB U
WHTUOUTOPOB Ha paboTy
(hepMeHTOB.

becena

2.03

46

MexaHu3M AeHCTBUS
¢bepmentoB. DepMeHT-
CyOCTpaTHBIE KOMITJIEKCHI.
KoHcranTa nucconuanuu
(bepMeHT-cyOCTpaTHOTO
komruiekca (KS) u

KoHcTaHTa Muxasnuca (KM).

becena

7.03

47

AKTHBATOPBI M1 UHTHOUTOPBI
tdbepmenToB. BnusHue
KCEHOOMOTHKOB Ha
aKTUBHOCTh ()epMEHTOB.

becena

9.03




Homenknarypa u
Kiaccudukanus GepMEeHTOB.
[TpuHIMIBI KTaccupUKAITTT
(hepMeHTOB.

48

[IpoMpllIIIEHHOE NTOTyYEHUE U
MPAKTUIECKOE MCIIOIB30BAHNE
depmenTtoB.[lepcrieKTUBBI
MPAKTUYECKOTO MCIIOJIb30BAHUS
puO03UMOB 1 a03UMOB TSI
00pBOBI C 3200JICBaHUSIMH
YeJI0BEKa.

becena

14.03

49

I/ICTOpI/Iﬂ OTKPBLITHA BUTAMHWHOB

becena

16.03

50

HccaenoBarebCKuil MPOEKT
«PoJiIb BUTAMHHOB B IUTAHUH
Ye10BeKa

U JKUBOTHBIX».

[TpakTueckas

21.03

51

ABI/IT&MI/IHO?;BI, TUIIOBUTAMHWHO3HbI,
TUTICPBUTAMHWHO3BI.

becena

4.04

52

CooTHoOIICHNE
BUTAaMHUHOB U KO()EPMEHTOB
. JI/p KauecTBenHasipeakuus
Ha BUTaMHH A.

JlaGoparopHast

6.04

53

Buramepus

becena

11.04

54

XKupopacTBopuMbIle BUTAMUHBI.
Butamun A u ero ydactue B
3pUTENBHOM

aKTe.

becena

13.04

55

.Butamunsl D, K u E u ux pons B
oOMeHe BEIIECTB.

becena

18.04

56

BonopacTBoprMbIe BUTAMUHBI.
Buramuns B1,B2, B5, B6, B12,
150.4

3HAYCHHUE B OOMEHE BEIICCTB.

becena

20.04

57

Butamun C (ackopOuHOBast
kuciora). JI/p KonumdectBeHHoe
onpesesieHue

BUTaMuHa P B yae.

JlaGopaTopHas

25.04

58

Pa3nooOpa3zue 6uosornaecku
AKTHUBHBIX COCTUHCHUN:
AHTUBHUTAMHHBI,

becena

27.04

59

AHTHOMOTUKH, (DUTOHIINIBI,

becena

2.05

60

IepOunuael, aedoHaHTHI,

becena

4.05




IIPEICTAaBUTENN U MEXAHU3MBbI
NEUCTBUS).

61

Hcropus OTKpBITUS U U3YUEHUS
HYKJICHHOBBIX KHCIIOT, UX
XUMHUYECKUH

COCTaB.

becena

11.05

62

XapakTepuCTUKA TYPUHOBBIX U
MUPUMUIMHOBBIX OCHOBAHHI,
BXO/ISAIIHNX

B COCTAB HYKJIEMHOBBIX KUCJIOT

becena

16.05

63

JIBa THma  HYKJIEHMHOBBIX
KHCIIOT:
Ne30KCUPUOOHYKIEMHOBAs
KHCJIOTa (AHK) u
pUOOHYKIIENHOBAasE  KHCJIOTa
(PHK).Pazniuust MEKTY
JHK wu PHK mno cocraBy
TJIaBHBIX A30THCTHIX
OCHOBaHMH, IIEHTO3aM,
MOJIEKYJIIPHOM Mmacce,
JOKaNu3alMi B KIETKE U
byHKIHSIM.

becena

18.05

64

Crpykrypa u pynkuuu JTHK.
Conepxanne JIHK B opranusme u
JoKanu3aius e€ B KieTke (sapo,
MUTOXOHIPUH, XJIOPOILIACTA,
anrcoMel).Pazmep u hopmbl
monekyn JIHK. Konsiieas ¢popma
JIHK

HEKOTOPBIX (haroB, MUTOXOHIPHIA
Y XJIOPOTLJIACTOB.

becena

65

[TepBuunas crpykrypa JIHK.
VYcnexu 1 nepcieKTuBh B
pacmudpoBKe CTPYKTypbl FEHOMOB
MHKPOOPraHU3MOB, PACTEHUN U
XKUBOTHBIX. [IpoekT

«I'eHoM uenoBeka». Bropuunas
ctpykrypa JJHK (Mmoxens J{x.
Yorcona u®d.
Kpuka).KommiiemeHTapHOCTD
A30TUCTBIX OCHOBAHUU U €€
3HAUYEHUE

JUTSl BOCIIPOM3BEACHUS CTPYKTYPbI
reHoMoB .TpeTudHasi CTpyKTypa
JHK.Csepx cnimpanuzanus JJHK.
N30bITOYHOCTH U KOMIAKTHOCTh
monekyn JJHK. Crpoenue

XpOMAaTHHA.

becena




66

Myramuu B IHK u dakropsr,
WX BbI3pIBatOIIME.  Penapauus
crpykrypsl JJHK u e€ 3Hauenue
TUIS COXPAaHEHHUS BU/JIOB.
HacnenctBennsie  3a0oJeBaHUA.
PHK, ux knaccudukamus (TPHK,
pPHK, mPHK, ma PHK,™ PHK,
Bupycuble PHK).CpaBHurenbHas
xapakrepuctuka BuaoB PHK no
UX CTPYKType U  (QYHKIUSIM.
Mexanusm OouocuHTe3a
(permukaruu) JTHK. depmenTst
(PHK-nonumepasa, JIHK-
nomumepasza, JHK-nmuraza) wu
OenKoBbIE (dakTopsl,
y4acTBYIOIIME B  pEIIMKaLUU
JHK. PermumkanvoHHass BWIKa U
ATaIlbl OnocuHTE3a JHK.
OC00EHHOCTH PETUTUKAITUHN Y TIPO-
u dykapuoT. buocuntes PHK
(TpaHCKpUIMIMS) U €€ PEerysaus y
mpo- u  odykapuor . JI/p
Boigenenue HyKJI€ONPOTEHHOB U3
JIPOXOKEH.

UccnepoBaTenbCKUii NPOEKT «
FeHbl U cyabbbi» (MonesHblie n
BpeAaHbiemyTauumn)

becena

67

JloHsATHE O TPAHCKPUNITOHAX U
onepoHax. Co3peBaHue
(mpoueccunr) PHK. Crunaiicunr u
€ro BUJIbl. AYTOCIUIAICHHT.
«PenaktupoBanue» PHK.
OOparHasi TPaHCKPHUITIHS U €€
3HAYEHHME IS CYIIECTBOBAHMS
BHPYCOB (HaIpuMepe BUpyca
MMMYHOJIeHUIUTA YeTOBEKa U
BHUPYCOB T'PUIITIA) U

BHYTPHU T€HOMHBIX MIEPECTPOEK.
ITouaTue o MOABMIKHBIX
FeHETUYECKUXDIIEMEHTAX U X
3HAYEHUH IJIS DBOJIIOIUH T'€HOMOB

becena

68

IloHaTHEe 0 TreHEeTHYECKOH

UHXEHEPUU. [TpuHIUIBI U
CTpaTeruu MOJIEKYJIIPHOTO
KJIoHUpoBaHUs. JlocTwkeHus wu
MIEPCIIEKTUBBI MOJIEKYJISIPHOM

OUOTEXHOJIOTUH.

becena
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