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IMosicuuTenbHAA 3aMHCKA

Lleneeaa ayoumopusn
Aansa ydawmxca 15 — 17 ner 001meo0pa3oBaTe/bHBIX IIKOJ, KOTOpble 000pPYI0BaHbI
«Touxoi Pocray.

Llenv npozpammot

O3HaKOMHTH yyaluxcs ¢ OMOXMMHUEH KaKk HayKOW SKCIepUMEHTAIbHOM, coueTaromeil B cede
OpPraHMYECKyI0 XUMHUI0 M Ouonoruto.Taxxke AaHHBIA Kypc MOMOXET c(OpPMHUPOBATh HaBBIKH
CaMOCTOSITENIbHOW paboThl ¢ HU(POBBIMH JATYMKAMHM, MPOBEACHHUS H3MEpeHHH M 00paboTKH
IIOJIyYEHHBIX M3MepeHUl.Pa3BUTh NMO3HABATEIIBHBIN MHTEPEC U METANPEAMETHBIE KOMIIETCHIINN
00yJaromuxcs yepe3 MpakKTUYECKYIO eATeIbHOCTh; PACIIUPUTh, YIIIyOUTh U 000OIIUTH 3HAHUS
O CTPOEHUH, CBOMCTBAX U (PYHKIUSAX OMOMOJIEKYI; CPOPMUPOBATh YCTOMUUBBIA MHTEPEC K IPO-
(eccnoHanbHOM IEATENIFHOCTH B 00JIACTH €CTECTBEHHBIX HAaYK.

Dopmul U Memoobl 0OyUeHUs
Yuurens pacrpenenseT y9amuxcsi B y4eOHYIO TPYIITY MOCTOSTHHOTO COCTaBa.

I[lnanupyeMsbie pe3yabTaTbl OCBOEHHS Y4eOHOro mpeaMeTa XHMHHM C ONHCAHUEM
YHUBEPCAJIbHBIX YUeOHBIX A€ CTBHI, JOCTUTAeMbIX 00Y4al0 UMM CS

Juunocmmuule pezynomamul:
Obyuarowuiicss nOIYYUM 803MOHNCHOCHL 0151 POPMUPOBAHUS CLEOVIOWUX TUUHOCHBIX YV V]
- OTIpe/ICICHHE MOTHUBAIIMU U3YUYCHHS YUeOHOTO MaTepHaa;
- OIIEHUBAHUE YCBAaWBAEMOT0 Y4EeOHOTO MaTepuaa, UCXO/s 3 COLUATBHBIX U TMYHOCTHBIX
IIEHHOCTE;
- TIOBBIIIIEHUE CBOETO 00Pa30BaTEIHPHOTO YPOBHS M YPOBHS TOTOBHOCTH K U3YYCHHIO OCHOBHBIX
HMCTOPUYECKUX COOBITUM, CBSI3aHHBIX C UCTOPHEH pa3BUTHS XUMHUHU U 00OIIECTBA;
- 3HaHUE MMPABUJI TTOBEJCHUS B UYPE3BbIUANHBIX CUTYALIUSIX;
- OLICHWBAHUE COMHMAIBPHON 3HAYMMOCTH PO ECCUi, CBA3aHHBIX C XUMHUEH;
- BIIaJICHHE MPpaBUIaMH 0€30TaCHOTO 00paIleHus ¢ XUMUYECKUMU BEIIECTBAMU U 000pY-
JIOBAaHUEM, TIPOSIBIICHUE DKOJIOTHIECKON KYJIbTYPHI.

Memanpeomemmubsie pe3yiomamol:
Pezynamuenvie
Obyuarowuticst nOIYYUM 803MONCHOCHb 0151 POPMUPOBAHUSL CLEOVIOWUX Pe2)ISIMUGHBIX
yvi
- [IeTIenoNIaranre, BKITI0Yas MOCTAaHOBKY HOBBIX IIeJIeH, IpeoOpa3oBaHue MPaKTHUECKOM 3a1auu B
M03HABATEJIbHYIO, CAMOCTOATENIbHBIN aHATIU3 YCIOBUM HOCTH)KEHUS 1IeJIM HAa OCHOBE y4éTa
BBIJICTICHHBIX YUUTEIIEM OPUEHTHPOB JICUCTBUS B HOBOM y4eOHOM MaTepHale;
- TUITAHUPOBAHME MYTH JOCTHXKEHUS 1IEJICH;
- YCTaHABJIMBAHHE 1[EICBBIX MPUOPUTETOB, BBIICTICHUE allbTEPHATUBHBIX CIIOCOOOB TOCTHKEHUS
1eu ¥ BeIOOp Hanbosee 3ppekTHBHOTO crioco0a;
- YMEHHE CAMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIPABIATH UM;
- YMEHHE MPUHUMATH PEIICHUS B MPOOJIEMHON CUTYyaIIHH;
- MOCTaHOBKa y4eOHOM 3a/1auu, COCTABJICHHE TJIaHA U TIOCIIEA0BATEIHHOCTH ICHCTBUM;
- Opra"u3anus pabodero MecTa Mpy BHITTOJIHEHUH XUMHYECKOTO SKCIIEPUMEHTA;
- IPOrHO3UPOBAHUE pe3yJbTaTa YCBOCHUS, OLICHUBAaHUE YCBOCHHOTO MaTepuaa, OlleHKa Ka-
YECTBA U YPOBHS YCBOCHUS, KOPPEKIIUS B TUIAH U CIIOCOO ACHCTBUS NMPU HEOOXOAMMOCTH.

Ilo3nasamenvHule



Obyuarowuiica noaxyyum 603MOHCHOCMb OISl YOPMUPOBAHUSL CLEOVIOWUX NO3HABAMENILHBIX
YV
- IOMCK U BBIJIEJIeHUE HH(POPMALINH;
- aHAJIU3 YCIIOBUM W TpeOOBaHM 3a7a4M, BBIOOP, COTIOCTABIICHHE U 0OOCHOBAHUE CIIOCO0a
peLIeHHS 3a/1auu;
- BBIOOp Hanbosee 3pheKTUBHBIX CIIOCOOOB PEIICHUS 3314l B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHI;
- BBIIBIDKCHHE 1 00OCHOBAHHME TUIIOTE3bI, BEIOOP crioco0a e€ MpoBepKH;
- CAaMOCTOSATEIBHOE CO3JaHUE alITOPUTMA JIEATEILHOCTH MPH PEILICHUH TPOOIeM TBOPUECKOTO U
MOMCKOBOT'O XapaKTepa;
- YMEHHUS XapaKTepU30BaTh BEIIECTBA I10 COCTAaBY, CTPOSHHIO U CBOMCTBAM;
- ONUCBIBAHUE CBOMCTB TBEPBIX, )KUIKUX, FA3000pa3HbIX BEILIECTB, BHIICICHHUE UX CYIIIe-
CTBEHHBIX IPU3HAKOB,;
- n300pa’keHue COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBbIO XUMUYECKUX (DOPMYII U CYLTHOCTH
XUMUYECKHUX PEAKLUU € TOMOIIBI0 XUMUYECKUX YPABHECHUN;
-IpOBeCHNE HAOJIIOIEHUH U ONMCaHNe MPU3HAKOB U YCIOBUM TEUEHHS] XUMUYECKUX PEaKIuil,
BBINOJIHEHHE XMMUYECKOT0 3KCIIEPHUMEHTA, BEIBOJIbI HA OCHOBE aHANIM3a HAaOII0ACHUH 3a
JKCIIEPUMEHTOM, pelIeHHE 3a/1a4, MOJIy4eHUe XUMUUECKON HHPOPMAIIUHN U3 Pa3TUIHbIX
UCTOYHUKOB,;
- YMEHHUE OpPraHu30BbIBaTh UCCIEA0BAHUE C 10 TPOBEPKU TUIIOTE3;
- YMEHHUE JIeaTh yMO3aKII0UeHUs (MHAYKTUBHOE U 110 aHAJIOTHUHN) U BBIBOJBI;
- YMeHHE 00bEKTUBHO OIIEHUBATh MH(OPMAIIHIO O BEHIECTBAX U XUMUYECKUX Mpolieccax,
KPUTUYECKH OTHOCHTBHCS K TICEBIOHAYYHOU MH(POPMALIUH.

Kommynurkamuenwie
Obyuarowuiics noxyyum 803MOHCHOCMY OISl YOPMUPOBANUS CLEOYIOUUX KOMMYHUKAMUBHBIX
YVi:
- IIOJIHOE ¥ TOYHOE BBIPA)KEHUE CBOMX MBICJICH B COOTBETCTBHUH C 3a7ja4aMH U yCIOBUSMHU
KOMMYHHKAIIIH;
- aJIeKBaTHOE UCIIOJIb30BaHUE PEUYEBBIX CPEJCTB /I JUCKYCCHH U apryMEHTAIlUN CBOCH
MO3UIMH, YMEHHE MPEACTABIATH KOHKPETHOE COJIEpKaHUE ¢ COOOIIEHNEM ero B MUCbMEHHON U
yCTHOM (hopMe, onpesiesieHne Cloco00B B3aUMOICHCTBHSL, COTPYAHUYECTBO B ITOUCKE U cOope
nHpopmanuu;
- OTIpe/ieTIeHHE CIIOCO00B B3aUMOICHCTBHSI, COTPYAHUYECTBO B MTOKMCKE U cOope MH(pOopMaIuH,
y4acTHe B TUAJIOTe, TFITAaHUPOBAHUE OOITUX CIIOCOO0B PabOTHI, MPOSBICHUE YBAXKUTEIHLHOTO
OTHOILIEHHS K JJPYTUM 00ydaeMbIM;
- OIMCaHMEe COACPIKAHUSI BBITTOJIHAEMBIX JEHCTBHM C 1[EJIbI0 OPUEHTUPOBKHU MPEIMETHO-
MIPAKTUYECKOU IESITENBHOCTH;
- YMEHHS YUYUTHIBATh Pa3HbIe MHEHUS U CTPEMUTHCS K KOOPAUHALIMYU PA3JIMYHBIX MTO3ULIUN B
COTPY/HUYECTBE;
- opmynMpoBaTH COOCTBEHHOE MHEHUE U MO3ULINI0, apTYMEHTUPOBATh U KOOPJUHUPOBATH €€ ¢
HO3HULMSAMH TAPTHEPOB B COTPYAHUYECTBE MPH BHIPAOOTKE OOIIETO PELICHUsI B COBMECTHOM
NEeSITEIbHOCTH;
- OCYIIECTBIIATH B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYTHHUUECTBE HEOOXOAUMYIO B3a-
MMOTIOMOIIIb;
- IJTAHUPOBATH O0IIME CITOCOOBI PabOThI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIUIO, OLICHKY
JeHCTBUM MapTHEPA, YMETh YOCK1aTh;
- CIOJIb30BAaTh a/IEKBATHBIE S3BIKOBBIE CPEJICTBA JUISI OTOOPAKEHUS! CBOMX UYBCTB, MBICTICH,
MOTHBOB U TOTPEOHOCTEH; 0TOOpaKkaTh B peuH (ONrcaHue, 0ObSICHEHUE) COJEPKaHNE
COBEpILAEMBIX JIEHCTBUI KaK B (pOpME I'POMKOM COIMATM3UPOBAHHOMN peuH, TaK U B popme
BHYTPEHHEHN peun;
- pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTD, UCTIOJIb3Ys CPEACTBA YCTHOW U MUChMEHHOM
KOMMYHHUKAIMH NPU paboTe ¢ TEKCTaMH Y4eOHUKA U JOMOJIHUTEIBHOMN JINTEPATYPOil,



CIIpaBOYHbBIMU Ta6J'II/II_[aMI/I, MMPOSABJIATE TOTOBHOCTD K YBA’KCHUIO WHOM TOYKU 3pCHUA ITPpU
00CYXICHUH PE3yJIbTaTOB BHITIOJIHEHHONW PaOOTHI.

Ilpeomemmnoie pe3yromamat
Obyuarowuticss HAYUUMCAL:
- IPUMEHSATH OCHOBHBIE METO/IbI [TO3HAHUS: HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT;
- XapaKTepU30BaTh TEPMUHBI U MIOHATHS, OOBSICHATH B3aUMOCBS3b MEX]ly HUMH;
- 000CHOBBIBATh CUCTEMY B3IJISZIOB HA KHUBYIO IPUPOLY, IPUMEHSS OMOJIOTHYECKIE TEOPUH,
YUY€HUS, 3aKOHBI, 3aKOHOMEPHOCTH, TIOHUMATh IPAHULIBI UX IPUMEHUMOCTH;
- KJ1accu(UIUPOBaTh OCHOBHBIE OMOJIOTMYECKHE MAaKPOMOJIEKYJIbL;
- OMHCHIBATh (DYHKIIMU OETIKOB, HYKJIEUMHOBBIX KUCIIOT, YIIIEBOIOB U JIMIUIOB;
- YCTaHaBJIUBATh CBSA3b CTPOCHUS U (PYHKIUN OCHOBHBIX OMOJIOTMYECKHX MaKpPOMOJIEKYJ, UX
POJIb B IpoIeccax KIETOYHOTO METaboIn3Ma;
- O0BSICHATH 3HAUEHUE MUKPO-, MAKPO- U YIBTPAMHUKPOIIEMEHTOB B KJIETKE;
- MIOHMMATh CYIIHOCTh OMOCHHTE3a OeIKOB, MeXaHu3Ma JieiicTBus pepmenToB, buocunresa JJHK
u PHK, pacmana 6enkoB, OnocruHTe3a 1 0OMeHa yrieBoA0B, OMOCMHTE3a U 0OMEHA JIUITH]IOB,
OMOJIOTHYEeCKOro OKHUCIeHUs U cuHTe3a AT®D, Mexannu3ma J1eiCTBHUS CTEPOUTHBIX TOPMOHOB;
- pemiaTh 3a/1a4u Ha omnpeneneHue nociaegoarenbHoctu HykiaeotuaoB JJHK n ”PHK (MPHK),
antukonoHoB TPHK, nmocnenoBarensHOCTH aMUHOKHUCIIOT B MOJIEKYJIe OeKa, IpUMEHSs 3HaAHUS
0 peakIusX MATPUYHOI'O CUHTE3a, FEHETUUECKOM KOJI€, IPUHLUIIE KOMILIEMEHTapPHOCTH;
- JIenaTh BBIBOJIBI 00 U3MEHEHUIX, KOTOPBIE MPOM30MAYT B MPOIIECCax MAaTPUYHOIO CUHTE3a B
cily4yae U3MEHEHHs moclieoBaTenbHOCTH HyKieoTu 0B JTHK;
- 000CHOBBIBATH B3aMMOCBSI3b IIACTUYECKOTO U SHEPreTHUECKOT0 OOMEHOB; CPaBHUBATH
IPOIIECCHI TUTACTUYECKOTO U HHEPTETHIECKOT0 0OMEHOB, IPOUCXOIAIINX B KIETKAX HKHUBBIX
OpPraHU3MOB;
- XapaKTepru30BaTh METOIbl OMOXUMHUYECKUX UCCIICIOBAHUH;
- IPOBOJUTH Y4eOHO-UCCIIEI0BATENBCKYIO IEATENbHOCTh: BbIIBUTAaTh TUIIOTE3bI, INIAHUPOBATH
paboty, oTOMpaTh U Mpeodpa3oBHIBATh HEOOXOAUMYIO HH(OPMAITUIO, TPOBOIUTH
9KCIIEPUMEHTBI, HHTEPIPETUPOBATH PE3YIbTAThl, €JaTh BHIBOABI HA OCHOBE MOTYYEHHbBIX
pE3yJbTaTOB;

Ob6yuarowuiica NOIY4UM B03MONCHOCHb HAYHUMBCA!
- BbIJIBUTAThb U MMPOBECPATH IKCIICPUMCHTAJIbHO 'MITOTE3bI O XUMHUYCCKUX CBOMCTBAX BCIICCTB Ha
OCHOBE MX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYNAaTh B XUMHUYECKHE PEAKINH, O XapaKTepe
U IIPOJYKTaxX PAa3IMYHbIX XUMHUECKUX PEaKIIUii;
- XapaKTepHU30BaTh BEIIECTBA I10 COCTAaBY, CTPOCHHUIO M CBOMCTBAM, yCTaHABIMBAThH MPUYMHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XaPAKTCPUCTHUKAMU BCUICCTBA,
- BBIIBUTATh U MPOBEPATH SIKCIEPHUMEHTAIBHO TMITOTE3bI O PE3yJIbTaTaX BO3/ICHCTBUS Pa3IMIHBIX
(akTOpPOB Ha U3MEHEHHE CKOPOCTH XUMUYECKOHN peaKIii;
- UCTIOJIB30BATh MPHOOPETEHHBIEC KIIOUEBBIE KOMITIETCHIINH ITPH BHIIIOJTHEHHH IPOEKTOB U
y4eOHO-UCCIIEI0BATENbCKUX 3a/1a4 110 U3YUYEHHUIO CBOMCTB, CIIOCOOOB MOIy4YEHUS U pac-
IIO3HABAaHMUS BEIECTB;
- 00BEKTUBHO OLICHUBATh I/IHq)OpMaI_II/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOLCCCAX;
- 0CO3HABATh 3HAYCHUE TCOPETHUCCKUX 3HAHUH MO0 XUMHH JJIS TPAKTUYECKON e TeTbHOCTH
YeJI0BEKa;
- CO3/1aBaTh MOJIEIHN M CXEMBI JUISI pEHICHUs yUeOHBIX U TI03HABATEIFHBIX 33/1a4; TOHUMATh
HE00XO0IMMOCTh COOMIOICHUS TPEANUCAHUH, IPEAIaraéMbIX B HHCTPYKIMSX T10 HCIIOJIb30BAHHIO
JIEKapCTB | Jp.

Coaepikanue nporpamMmsl

Tema 1. Pacuemul no xumuueckum gpopmynam. (10 uacos)



OCHOBHbIE MOHATHS U 3aKOHBI XMMUU. BeliecTBo, XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa.
3aKOH COXpPAaHEHUs MaCChl BEIIECTB, 3aKOH MOCTOSHCTBA COCTaBa, 3aKoH ABorajpo. KomnuectBo
BEIIECTBA, MOJIb, MOJIIpHAsT Macca, MOJIIPHBIA 00beM ra3oB. MaccoBasi A0is. Bwruucienue
MacCOBOM JIOJIM XUMHUYECKOTO JIEMEHTA B COeIMHEHNU. BbIBO XUMHUUYECKOH (hOpPMYITbI BEIIECTBA
10 MacCOBBIM JIOJISIM 3JIEMEHTOB. OTHOCUTENbHAS IJIOTHOCTh ra30B. Y CTAHOBJIEHUE MTPOCTEHIIeH
dbopMysIBl BEIIECTBA IO MAacCOBBIM JIOJISAM 3JEMEHTOB C HCIOJb30BAaHUEM aOCONIOTHOW H
OTHOCUTEIILHOH TUIOTHOCTH BellecTBa. BeIBO (hOpMyITbI BEIIECTBA 0 OTHOCUTENBHOM INIOTHOCTH
ra3oB U Macce (00beMy WIJIH KOJIMYECTBY) MPOAYKTOB CTOPAHHUS.

Tema 2.Bviuucnenus no ypagnenuam xumudeckux peaxyuii (21 uac)

XUMHYECKUE peakui. Y paBHEHUSI XUMUYECKUX peakiuii. Beraucnenne Maccol (KOJIMUECTBA,
00beMa) BEIIeCTBa 110 M3BECTHON Macce(KOJINYECTBY, 00bEMY)OTHOTO U3 BCTYMHBIIHNX B PEAKITHIO
WIA TOJYYMBIIUXCS BemlecTB. TemmoBoit >pdexT peaknuu. TepMOXHMMHUYECKHE ypaBHEHHS
peakmuii. Pacdetsl TermoBoro 3¢ @dexTa peakiuy Mo JaHHBIM O KOJU4ecTBe (Macce, o0beMy)
OJIHOTO W3 YYaCTBYIOIIMX B pEaKUUU BELIECTB U KOJMYECTBY BBIACIAIONICHCS WK
norJouiaroIieics TeroThl. Beruncienue maccsl (KonyecTBa, 00beMa) MPoIyKTa peakliuu, ecii
OJTHO U3 UCXOJHBIX BEIIECTB JIaHO B U30BITKE. XUMHUECKUE CBOMCTBA YIIIEBOIOPOJIOB U CIIOCOOBI
ux mnonyueHus. CxeMbl MpeBpalleHUI, OTpaXkalolllhe TEeHETHYECKYI0 CBA3b MEXAY
YIIEBOIOPOAAMHU: OTKPBITHIE, 3aKPBIThIE CMeEINIaHHbIe. Brraucienne Maccel (00beMa) IpoayKTa
peakIuu Mo M3BECTHOW Macce (00beMy) MCXOIHOTO BEIIECTBA, COIASPIKAIIETO OIPEIACICHHYIO
MAacCOBYIO JIOJIF0 TpuMeced. BbIuncieHne mMaccoBOi WM OOBEMHON JOJMM BBIXOJAA MPOIYKTA
peakuuu OT TEOPETHYECKH BO3MOXKHOTO. BhIumMClieHHEe MPOIEHTHOrO COCTaBa CMECH BELIECTB,
BCTYNUBIIUX B peakiuio. CXembl MPEeBpallleHU, OTPa)KaIOIINE T€HETUYECKYIO CBA3b MEXAY
KJIJaCCAaMHM OPTaHUYECKUX COEJUHEHHH (COCTaBUTh YpPaBHEHHSI COOTBETCTBYIOLIUX DPEAKIIHii)
[IpakTrKkym: cOCTaBI€HHE CXEM MPEBPALICHUN, OTPAXKAIOIIUX T'€HETHYECKYIO CBA3b MEXKIY
KJIacCaMH OpraHUYecKuX coequHeHul. Pemenne koMOMHUPOBAHHBIX 3a]1a4.

Tema 3. Xumuueckuii 3kcnepumenm u yughposwie n1avopamopuu (4 uaca)
Hudpossie patumku.OOmme xapakrepuctuku.dusznueckue 3¢(QeKTsi, HCMoNb3yeMble B
paboTe TaTYMKOB.

Tema 4. Beeoenue ¢ ouoxumuio (2 uaca)

Bbruoxumus — Hayka 0 KaueCTBEHHOM COCTaBe, KOJIMYECTBEHHOM COJEpKAaHUU U Tpeodpa-
30BaHMSX B MPOIIECCE )KU3HEEATSILHOCTH COCTMHEHHH, 00pa3yIonnX KUBYIO MaTeputo.Mictopus
pa3BUTHs OHMOXMMHU.POJIH OTEUECTBEHHBIX YYEHBIX B pa3BUTHH OHOXMMHUU.B3aumMocBs3b
OMOXMMHH C MOJICKYJISIpHOW Ouosiornei, 0nopu3nKoil u OMOOpraHUYECKOH XUMHUEH.3HaUYCHHUE
6I/IOXI/IMI/II/I IJIL Pa3BUTHUA 61/IOJIOI‘I/II/I, MCOUIINHBI, 6I/IOTGXHOJIOFI/II/I, CCJIIBCKOI'O X03$II>'ICTBa, T'CHEC-
THUKH U 9KOJIOTUH. MeTO 1l OMOXMMUYECKUX UCCIEAOBAaHUM 1 X XapakTepucTuka.icmons3oBanue
COBPCMCHHBIX CKOPOCTHBIX U daBTOMATU3UPOBAHHBIX q)HSI/IKO-XI/IMI/I‘-IGCKI/IX METOAO0B aHAJInU3a IJIA
OMOXMMHYECKHX IieTiel. BuoxumMudeckne MeTopl MOHUTOPHHTA OKPYIKAIOIIIECH CPEIbI.

Tema 5. Xumuueckuii cocmae op2anu3mos u oduiee nonsamue 00 oomene geuwyecme u
IHepeuu 6 yHcueout npupooe (4 uaca)

[TonsiTe o TNMaBHBIX OMOTEHHBIX 3JeMeHTax.Makpo- U MHUKPO3JIEeMEHTH.3aKOHOMEPHOCTH
pacmpocTpaHeHHUs] JJIEMEHTOB B JKMBOU mpupoje.lloTpeOHOCTh OpraHu3MOB B XUMHYECKHX
aneMeHTax.buoreoxumMudeckuii KpyroBopoT BEIIECTB B IMPHUPOJIE — OCHOBA COXPAaHEHUS PaB-
HoBecusi Omocepsl.MacimTabbsl oOMeHa BelecTB B )kKMBOM mpupoje.llnmactuyeckue u sHepre-
TUYeCcKHe BellecTBa.buonornuecku akTHUBHBIE COCIUHEHUS, UX POJb B KU3HU YeNIOBEKa, KH-
BOTHBIX U pacTeHuil.[ToHsTHE 0 TeCTUIIAAX U X BUAX.

Tema 6. beaku. Pacnao u ouocunmes oenkoe (4 uaca)



Posb 6enKoB B mocTpoeHNH U (yHKIIMOHUPOBAHUH KUBBIX cucTeM.[loHsTHE O IpOTEOME U
MPOTEOMUKE. AMUHOKUCIIOTHBINA cOCTaB OeNKoB.IIoHATHE O MPOTEMHOTEHHBIX
amMuHOKUCIOTaXx.Croco0 CBsI3M aMUHOKHUCIIOT B 6enkoBoit monekyie.llentuast.[Ipupoanabie
MenTUbI (MTyTaTHOH, Ba30IPECCHH, SHKE(DATUHBI, SHIOP(PUHBI U Jp.), UX PU3H0TOTHIECKOE
3HAUEHUE U UCIIOJIb30BAHHUE B KAUECTBE MEIULIMHCKUX IIPENapaToB. XUMUYECKUI CUHTE3
NEeNTHI0B 3aJaHHOTO CTPOEHUS M BO3MOXKHOCTU UX NpUMeHeHU.CTpyKTypa OeITKOBBIX
monekyi.IlepBuunas crpykrypa 0enkoB.[IpuHIMIIBI M1 METOIBI OTIpEIeICHUS TIEPBUYHOM
CTPYKTYpHI Oenka.BTopuunas n HagBTOpHYHAs CTPYKTYphI OenkoB.[lonsTre 06 a- u B-
KOH(popManusax nonunentuaHoi uenu (padotsl JI.ITonunra).[lapameTps! o-criupanu
MOJIMMIENTHAHOMN 11enr. CBS3b MEPBUYHON U BTOPHYHOHN CTPYKTYp OEITKOBOM

modekyibl. Kimaccugukarus 0enkoB 1o 3JIeMEeHTaM BTOPHYHON CTPYKTYpbL. JJOMEHHBIN MPUHIIUIT
CTPYKTYpHOI opranuzanuu 6enkoB.[IoHsATHE 0 CTPYKTYPHBIX U (PYHKIIMOHAIBHBIX JOMEHaX (Ha
npuMepe IMMYHOTTIOOYIMHOB M KATATMTUYECKH aKTHUBHBIX O0eIKoB). TpeTryHast CTpyKTypa
OenkoB. TumbI cBsI3€i, 00€CTICUNBAIOIITUX MOJEPKAHUE TPETUIHONU CTPYKTYpHhI.JIMHAMHUYHOCTH
TPETUYHOH CTPYKTYpHI OenkoB.CaMoOpraHu3alys TPETUYHON CTPYKTYpHI OEIKOBON MOJIEKYIIbI U
poiib cerupuieckix OelKOB-IIanepoHoB B 3TOM Mpotecce.lIpeackazanrne mpocTpaHCTBEHHOTO
CTpOEHUs OEIKOB UCXOAS U3 UX NEPBUYHOM CTPYKTYphL. UeTBepTHUHAS CTPYKTypa

0enkoB. KoHKpeTHBIE TPUMEPHI YETBEPTUYHON CTPYKTYPHI O€IKOB (T€MOTI00WH, JTaKTaT-
JeTuAporeHasa, katanasa u 1p.).Homenkiarypa u knaccugukanus 6enkoB. @yHKIMOHATbHAS
KJ1accuguKanus 0eKOB U XapaKTepPUCTUKA OTAEIbHBIX TPYII: CTPYKTYPHBIX, COKPATUTENbHBIX,
3aLIUTHBIX, TOKCUYECKUX, PEHENTOPHBIX U PETyIATOPHBIX. benku (MeTaIoTHOHEHHBI,
TeMOTJIOONH | JIp.).

Pacnan GenkoB.DepMeHTHI, OCyIIeCTBIAIOMUE pacnan 6enkoB.IIporeacoMbl — KOMILIEKCHI
MPOTEONUTHYECKUX (epMeHTOB.MaxkopHble O€IKM KpOBM KaK MCTOYHHUKH OHOJIOTMYECKU
aKTUBHBIX MenTH10B.MeTaboau3M aMuHOKHCIOT.KOHEUHbIE POAYKTHI pacnajga OelKoB U MyTH
CBs3bIBaHUS amMMHuaka B opranusme.llyTu HoBooOpa3oBaHusi aMUHOKUCIOT.IlepBuuHbBIE U BTO-
pUYHBIE AMUHOKHCIOTHL.3aMEHUMBIC M HE3aMEHHMbIe aMHHOKHUCIIOTHL.brocunres GenkoB.Ma-
TpU4YHas cxeMa OuocHHTe3a OeNKOB.AKTUBUPOBAHHWE AMHUHOKUCIOT (CHHTE3 aMUHOAUuiI-TP-
HK).Ctpoenne pubdocom.CoctaB MpOKapHOTHUECKUX M dYyKapHoTHuecKux pudocom.Ilommpu-
00coMbL.OTanbl TPAHCIASANUU (MHULMALMS, JJIOHTalus, TepMUHaNMs) U ux perymsuus.Kon
6enkoBoro cuHTe3a.0OCOOEHHOCTH TEHETHYECKOTO KO/1a MUTOXOHIPUNA U XJIOPOIIIACTOB.

Jlabopamopnuwtii padomut

1.Onpenenenue cpeapl paCTBOPOB aMUHOKHUCIIOT.
2.0mnpeneneHue U303J1EKTPUUECKON TOUKH JKETaTUHBI.
3.0mnpenenenue TeMnepaTypsl MIaBJICHUS aMUHOKHCIIOT.
4.BnusiHue TemMrepatypbl Ha CBOHCTBa OEIIKOB.
5.Bmustnue n3menenus pH Ha cBolicTBa OEIKOB.
6.1]BeTHBIC peakiuy Ha OENKH.

Tema 7. @epmenmot (4 uaca)

Pa3HOOOpasue KaTamuTUYECKH aKTUBHBIX MoJieKys.KaranuTudeckn akTUBHBIC OenKku (dH3U-
MbI), KaTanuTH4yecku akTuBHble PHK (pubo3uMmbI), KaTaMTHUYECKHM aKTHBHBIC AaHTHUTENIA
(a63umbl).Karanutuyeckas pynkuus 6enkoB.Pa3nnuns B cBOMCTBaxX ()epMEHTOB U KaTaIH3aTOPOB
uHoit  mpuponbl.CrenupuanocTs  nelcTBus  (pepMeHTOB.POIb  OTEUYECTBEHHBIX  YUEHBIX
(W.I1.ITaBnoB, A.E.bpaynmreiin, B.A.DHrensrapaT u ap.) B pazBuTuu 3H3uMoiniorun.Ilonstue o
CyOCTpPaTHOM M aJJIOCTEPUYECKOM IIEHTpax B MoJiekyne (epMeHTOB.DepMEHTH MOHOMEpPHI
(Tpuncus, JU30IIMM) u MYJIbTUMEPHI (rmyratuoH-penykrasa). llonstue 0
ko(epmenTax.Kopepmentsr — nepenocunku Bomopoaa u exrponos (HAJl, HALD, ®A), u
atomubIX rpynn (AT®, kodpepment-A, HIAD-caxapa).MuoxxecTBeHHbIE (HOPMBI (DEPMEHTOB U UX
¢dbyHKIIMOHaIbHOE 3HaueHue.M3odepMeHThl akTaTAeruaporeHasbl.3HaueHUe HCCIeI0BaHus
MHOXECTBEHHBIX (POpM (HEpMEHTOB I MEAMLMHBI, T€HETHKH, CEJIEKIUH ¥ MOHHTOPUHTA



OKpYKaroIlen cpensl.Mexanusm JEUCTBUS depmenToB.depmMeHT-cyOCTpaTHBIE
koMIuiekcbl. KoHCcTaHTa nucconmanuu GepmeHT-cyocTparHoro komriuiekca (KS) m koHcranTa
Muxasmuca (KM).AxtuBatopel M MHTHOMTOPHI (epMeHTOB.BiusHue KCEeHOOMOTHMKOB Ha
akTUBHOCTH  (epmeHToB.HOomenkmarypa wm  knaccudukanus  GpepmeHTOB. [ [pUHITUIBI
kinaccupukanuu  pepMeHTOB.IIpOMBIIIITIEeHHOE TMONydYeHHE M TMPAKTUYECKOE HMCIIOJIb30BaHHE
dbepmenToB.IlepcieKTUBBI MPAKTUYECKOTO MCIIOIh30BaHMs PHOO3MMOB M a03UMOB J1J1st OOPHOBI ¢
3200JICBaHUSIMH YEJIOBEKA.

Jlabopamopnwtii pabomut
1. TepmonabuiabHOCTH (hEPMEHTOB.
2.BnusiHue akTHBATOPOB U MHTHOUTOPOB Ha paboTy (hepMEHTOB.

Tema 8. Bumamunst u nekomopuwie opyzue 6uo102uuecKu aKkmueghnvie coeOunenus (4uaca)

Hcropust OTKpBITHS BUTAMUHOB.POJIb BUTAMUHOB B MUTAaHUU YEIOBEKA U KUBOTHBIX.ABUTA-
MUHO3BI, TMIIOBUTAMUHO3BI, runepBUTaMuHO3bl. COOTHOLIICHHE BUTaMUHOB u
kopepmentoB.Buramepus. )KupopactBopuMbie BuUTaMUHBLBuTaMuH A u ero ywactue B
sputensHoM akTe.Butamunabel D, K u E u ux pons B oOmene BemecTB.BomopacTBopumbie
BuTamubblL. Butamuaer B1, B2, B5, B6, B12, ux 3nauenue B oOMeHe BemecTB.Butamun C
(ackopOuHOBas kucnota).PaznooOpazue OMOIOTHISCKH aKTUBHBIX COCTMHEHHI: aHTUBUTAMHHBI,
AQHTUOMOTUKY, (UTOHIMIBI, TepOUIMIBL, Je(pOIHAHThI, POCTOBBIC BeUIeCTBA (BaXKHEUIIME
MPEJICTABUTENIN U MEXAHU3MBI ACHCTBUS).

Jlabopamopuvie pabomul
1.KauecTBeHHas peakuysi Ha BUTAaMUH A.
2.KonnuecTBeHHOE onpeieieHne BUTaMuHa P B yae.

Tema 9. Hykneunoswvte kuciomot u ux oomen (3uaca)

HcTopust OTKpHITHS U U3y4EHUS] HYKJIEHMHOBBIX KUCIIOT, UX XUMUYECKHI cocTaB.XapaKkTepH-
CTUKA MyPUHOBBIX U MUPUMUIUHOBBIX OCHOBAHUM, BXOISIINX B COCTaB HYKJIEMHOBBIX KUCTIOT./[Ba
TUTIA HYKJICWHOBBIX KHUCIOT: Ae30kcupuOonykienHoBas kuciorta (JJHK) m pubonykienHoBas
kucnora (PHK).Pasnmuuus mexny JJHK u PHK mo cocraBy riaBHBIX a30THCTBIX OCHOBAaHMIA,
MEHTO3aM, MOJIEKYJIIPHOW Macce, JoKanu3auu B kietke U QyHKIusaM.CTpykTypa U QyHKIUU
JHK.Conepxanue JJHK B opranusme u nokanuzanusi €€ B KJIeTKe (AP0, MUTOXOHJIPUH, XJIO-
porutacta, smucombl).Pasmep u dopmer monekyn JHK.Kombmeas ¢opma JIHK wHekoTopsix
¢aroB, muroxoHapuil u xsoporactoB.llepsuunas crpykrypa JHK.Ycnexu u nmepcrnekTuBbl B
pacmudpoBKe CTPYKTYpbl TEHOMOB MUKPOOPTaHU3MOB, pacTeHUH U KUBOTHBIX.IIpoekT «I'enom
yenoBeka». Bropuunas crpykrypa JJHK (monens [x.Yorcona n @.Kpuka).KomminemenrapHocts
A30TUCTBIX OCHOBAHMU W €€ 3HaueHHUe JJI BOCIPOU3BENCHUS CTPYKTYphbl reHoMoB.TpeTuunas
ctpykrypa JHK.Ceepxcrupanuzanus JHK.M30b1TO4HOCTE W KOMIAKTHOCTH  MOJIEKYI
JHK.Ctpoenne xpomatmHa.Myranuun B JIHK wu dakropsl, ux Be3biBaromue.Pemapanus
ctpykrypsl JIHK u eé 3nauenue st coxpanenus BugoB.Hacnencrsennsie 3aboneBanus. PHK, nx
kinaccuukanus (TPHK, pPHK, mMPHK, MaPHK, t™PHK, Bupycusie PHK).CpaBuurensnas
xapakrepuctuka BuoB PHK mo ux crpykrype n ¢pynkumsm.Mexanusm OnocunTesa (perimka-
nun) JJTHK.®epmentsr (PHK-nomumepasa, [IHK-monumepasza, JIHK-nuraza) u GenkoBbie ¢ak-
TOphl, ydacTByromue B perummkauuu JIHK.PennmukanuonHas Buiika M 3Tanbl OMOCHHTE3a
JAHK.Ocob6ennoctu permukanuu y npo- u dykapuot.buocunrtes PHK (tpanckpumims) u eé
perymsiuust 'y mnpo- u dykapuor.lloHstue o TpaHckpunToHax U onepoHax.Co3peBaHue
(mponteccunr) PHK.Crnaticunr u ero Bunbl. Ayrocmnaiicunr.«PenakrupoBanne» PHK.OGpaTtHas
TPaHCKpHUNLHMS M €€ 3HaYeHUWe [UId CYIIECTBOBAHUS BHPYCOB (Ha MpUMeEpe BHpyca
UMMYHOAE(QUIMTa YeJIoBeKa M BUPYCOB TpUIINA) U BHYTPUT€HOMHBIX nepectpoek.llonstue o
NOJBWKHBIX T'€HETHYECKUX 3JIEMEHTaX M UX 3HAUYE€HUU Ui 3BOdoLuU reHomoB.IloHsTHe o



TE€HETUYECKON NHKEHEepUU. [ [pUHIIUIIBI U CTpaTErny MOJIEKYIISIPHOTO KIIOHUPOBaHUs. JlOCTHKEHUS
U MEPCIEKTUBBI MOJIEKYJIIPHON OMOTEXHOJIOTUH.

Jlabopamopuvie pabomuol
1.Bpiaenenne HyKJI€ONMPOTEMHOB U3 IPOAKKEH.

Tema 10. Yaneeoowt u ux oomen (5 uacos)
Knaccudukanus yrnesonos.IIpocTsie yrieBo sl (MOHOCaXapuabl) U UX MpeAcTaBUTENH (pubo3a,
TJII0KO3a, PpyKTO3a, ramaktos3a).CioxxHbie yriaeBo sl [lucaxapunbl (caxaposa, JIakTo3a,
mainbTo3a). Ilonrcaxapuapl, UX CTPYKTYpa U MpeAcTaBUTENH (IJIMKOTEH, KpaxMaJ, KJIeTyaTka,
xuTUH). DYHKITUY yIIeBOAOB (SHEpPTreTHIecKas, MeTabOoIudYecKas, perenTopHas u
ap.).I mukonpoTenHbl Kak AeTepMUHAHTHI Ipynn kpoBu.OO0MeH yrieBoaoB.IlyTu pacrnana
MOJINCAaXapHUIOB.

Perymsauus pocdoponusa npu yuactuu ropmonoB, G-6enkoB, TAM® u npotennkunas.OoMeH
TTI0K030-6-pocdaTta (IUXOTOMUYECKUA M arnmoTOMHYeCKui 1myTH).OO0MEH NHUPOBHHOTPATHON
kucinoTel. I mukonu3.CniuproBoe  Opokenue./leificTBue  3TaHONa Ha  OpPraHU3M  YellOBe-
ka.llonudepmMeHTHBIT KOMIUIEKC OKHCIUTEIbHOTOJIeKapOOKCUIIUPOBAHUS HPOBUHOIPATHON
KUACTOTHL LIMKII TpuKapOOHOBBIX U JUKApOOHOBBIX KHCJIOT, €r0 3Hau€HHEe B OOMEHE BEIIECTB U
obecrieueHnn opranusma 3Hepruei.buocunre3 yrineBomos.IloHaTHE 0 IEPBUYHOM OMOCHHTE3E
yrieBoaoB.I mrokoHeorene3. buocnHTes 0Mro- 1 MoJucaxapuos.

Jlabopamopnuvie pabomot
1.IlBeTHBIE peakuy Ha KpaxMaJl.
2.KadecTBEeHHbIE PEAKIIMIO HA MOHO- U JUCaXapUIbI.

Tema 11. J/Tunuowt u ux oomen (5 uacos)

OO6mrast xapakrepucTuka U Kinaccupukanus aununoB.CTpykrypa U GyHKIUK JUnuaoB.Poms
JUTIUOB B MOCTPOCHUH Ouoorndeckux MeMOpaH.CTpykTypa U (pyHKIIUH JTUIONPOTEHHOB.O0-
MeH kupoB.Pacmaj :KUpoB U B-OKHUCICHNE BBICIINX KUPHBIX KUCIOT. THOKCUIIEBBIN LUK U €T0
POJb BO B3aUMOCBSI3M OOMEHA JIMIUOB U YIIeBO0B.MeXaHn3M OMOCHHTE3a BBICIINX KHUPHBIX
kucinot.buocunres  tpurnmunepunos.Hapymenus B obmeHe kupoB.OXuUpeHHE M €ro
npu4rHbL. Bocku, X cTpoeHue, GyHKIUU U MPEICTaBUTENH (CIIepMaleT, MIeTuHbIA Bock).Cre-
punbl.Cteponsl (xoaectepost, 3procrepoi u 1p.).CTpykTypa U QYHKIMH CTEPOHIOB (XOJeBast
KHCJIOTa, CTepouaHble TopMoHbl).Dochomunuasl. buonorunueckas ponb ¢ocdomunumon.doc-
(OMHO3UTHIBI KAK UCTOYHUKH BTOPUYHBIX MIOCPEAHUKOB TOPMOHOB.

Jlabopamopnuvie pabomot
1.Onpenenenue TemMnepaTypsl JIaBJIECHUS U 3aTBEPACBAHUS KUPOB.
2.OMynbrupoOBaHUE )KUPOB.

Tema 12. Buonozuueckoe oxkucinenue u cunmes AT® (2 vaca)

Hcropust wu3ydeHUsT TMPOIECCOB OHWOJOTMYECKOro okucieHus: paborel  A.H.baxa,
B.W.ITannaguna, O.BapOypra, B.A.Durensrapara.Paznoobpasue ¢pepMeHTOB OHOIOTHYECKOTO
okucieHua.CucreMbl MUKPOCOMAaIbHOTO OKHCIeHHs B kieTke.llutoxpom P-450 u ero ponp B
JeTOKCUKAITMMKCEHOONOTUKOB. CylepoKCHAIMCMYTa3a, KaTaias3a i UX poJib B 3aIIUTE OpraHu3mMa
OoT akTuBHBIX (opMm kucmopona.ConpspkeHue OkucieHuss ¢ ¢ocdopunupoanuem.Cyo-
crpaTHOedochopuirpoBanue U (GochopwIMpOBaHHE HA YPOBHE 3JIEKTPOHHO-TPAHCIOPTHOM
nenu.llonsatue o compsraromnieii MemOpaHe MUTOXOHIpUN.CTpoeHHe NPOTOHHOHAT®a3pl u
BEPOSATHbIE MEXaHU3MbI cuHTE3a ATO.

Tema 13. I'opmonwl u ux ponv 6 oomene eeugecme (5 uacos)



Knaccudukanust ropmoHoB.CTepouIHbIE TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH, ICTPAIHO,
3KAN30H.MeXaHu3M JeHCTBHS CTEPOUIHBIX TOPMOHOB.IlenTraHbIE TOPMOHBI. XapaKTepUCTUKA
WHCYJIMHA, TOPMOHA POCTa, TUPEOTPONNHA, TACTPUHA, BazonpeccuHa. MexaHu3m e cTBUs
NEeNTHAHBIX TOPMOHOB (Ha MpUMepe TiokareHa u nucynrnna).CaxapHslii 1uaber u ero
Bubl.IIpounie ropMOHBI (agpeHaNnH, ayKCUH, THOOEPEIUTMHBI, TUTOKUHUHBI, TPOCTATIaHHHBI),
UX CTPYKTYypa U MEXaHU3M JeUcTBUs. Punnsunr-akTopsl ropmonoB.Heliporopmonsl (3H-
nopduHbl 1 YHKe(hanuHbl). [[puMeHeHe TOPMOHOB B METUITUHE U CEITHCKOM XO3SHCTBE.

Jlabopamopnuvie pabomot

1.KauecTBeHHBIE peakuy Ha UHCYJINH.
2.Peakuus aapeHaIHa C XJIOPHBIM KEIE30M.
3.Peakuus agpeHanuHa ¢ HOAOM.

Tema 14. Bzaumoceasv u pezynayusa oomena eeuyecms. Ilpoodnemvl 6uoxumuueckoii
Ikonozuu (2 uaca)

OOue mpencTaBieHUs] O B3aUMOCBA3M OOMEHa BellecTB B KieTKe.lIOHATHE O KIIIOUEBBIX
MeTabonuTax (MUPOBUHOTPaAAHAs KHUCIOTa, KopepMmMeHT-A u np.).B3aumMocBsi3p OEIKOBOTO U
HYKJICMHOBOTO OOMEHa, 3HaYCHHE PEryJIATOPHBIX OelaKoB.B3anMOCBSA3b YIrieBOJHOTO M OEIKO-
Boro oOMeHa.Pons mupoBHHOTpamHON KUCHOTH M Iukia Kpebca B 3TOl B3ammocBsizu.Bzau-
MOCBSI3b OOMEHA YIJIEBOAOB W JIMIIKJOB; POJb allETHIKO’H3UMa-A B 3TOM mpoliecce.YpoBHU
peryisuuu oOMeHa BEIIECTB: KJICTOYHBIM, OPTaHW3MEHHBIM M MOMYJISIHOHHBINA. TpaHCKPHUTIIIN-
OHHBIH (OIIEPOHHBIN) YpPOBEHb peryasiui. OCHOBHbIE MEXaHU3MBbI PEryJIs LM OOMEHa BEIIECTB B
KieTke. OpraHu3MeHHBIN YPOBEHb perymnsiuun. I opMoHanbHast peryJsius obmeHa
BenlecTB.KackagHblii  MeXaHM3M  peryisiiMM C y4yaCTMEM TOPMOHOB U BTOPHYHBIX
nocpeAHUKOB.IIoMynAMOHHBIA  YPOBEHb pEryasuuu.AHTHOMOTHUKH MHUKPOOOB, (QUTOHLUIBI
pacTeHUM, TEJIEPrOHbl KUBOTHBIX U UX BJIMSHHUE HA IPOLECCHl KU3HEAESITEIbHOCTH. DKOJIOrO-
OMOXMMHYECKHE  B3aUMOJCWUCTBHUS €  Y4YacTHUEM  pa3IMYHBIX  TPyHN  OpraHU3MOB:
MHUKPOOPIaHU3MOB, TPHOOB, BBICHIMX PpACTeHUH, KHUBOTHBIX.TOKCHHBI pacTeHuid. Ilumensie
neTeppeHThl W aHTUGuAaHTHLIINIIEBbIe aTTPaKTaHTBl M CTUMYJISTOPBL. XEMOPETYISTOPBL,
BO3/ICICTBYIOIIME HAa IO3BOHOYHBIX JKMBOTHBIX.HakomneHne M MCHOIB30BaHUE >KUBOTHBIMU
BTOPUYHBIX META0OJUTOB PACTCHHI.AHTPOIIOreHHbIE OHWOAKTUBHBIE BEIIECTBA M MPOOIEMbI
XUMHUYECKOT0 3arpsizHeHust Omocdepbl. DKoIOru4eckn Oe30macHble CrocoObl BO3JACHCTBUS Ha
pa3IUYHbIE BUABI )KUBOTHBIX, PACTEHUM U MUKPOOPTraHU3MOB.

Tema 15. Xumuueckuii 3n1emenm (2 uaca)

Crpoenue u coctaB aroma. CocTaBiIeHHE AIIEKTPOHHBIX U JIEKTPOHHO-TpapuuecKkux HopmMyi
aTOMOB XMMMUYECKUX JIEMEHTOB. BaJleHTHOCTb U CTENEHb OKHCICHHUS XMMUYECKHX 3JIEMEHTOB.
[lepuonnyeckuii 3akoH. CpaBHUTENbHAs XapaKTEPUCTHKA XUMHUYECKHMX JJIEMEHTOB IO UX
HOJIOKEHUIO B OPSAKOBOM CHCTEME XUMUYECKUX JIEMEHTOB U CTPOEHUIO aTOMA.

Tema 16. Bewgecmeo (6 uacoe)

[TocTositnnass ABoranpo. BoluncieHne CTpyKTYpHBIX €IUHUIl B ONpPEACIIEHHOM KOJIHYECTBE,
Macce uiu 00bEMe BemiecTBa. YpaBHeHne MenpeneeBa-Knaiinepona. CriocoObl BeIpaKEHUS
KOHIIEHTPAIIMU PAacTBOPOB (MaccoBasi, MoysipHasi) [IpaBuiio cmemieHus: pacTBOPOB, («IIPaBUIIO
KkpecTa»). Kpucrammoruaparsl.

Tema 17. Xumuuecxkue peaxyuu (10uacos)
l'enernyeckass CBA3b MEXAY KIacCaMd HEOPraHWYECKUX M OPraHMYECKUX BEILECTB.
Tepmoxumuueckue ypaBHeHUs peakuuid. TermoBoit 3¢ dexT peaknuu. 3akoH ['ecca. DHTAIBINA
peakuuii. CKOpOCTb XMMUYECKOW peakuuu. XUMHUYECKOoe paBHOBecue. KoHCTaHTa paBHOBeECHS.
Peakuuu B pacTBopax 3iekTpoiauToB. ['maponus coneit, pH pacTBopoB.



Tema 18. Ilo3nanue u npumenenue eeuiecma (8 uacos)
Breruncnenne maccel uin 00bEMa MPOAYKTA PEAKIMU IO M3BECTHOM Macce WM O00bEMY
MCXOJISIIETO BEIIECTBA, COACPIKAIIETO IPUMECH.
Breruncnenne maccel (00bEMa) KOMIOHEHTOB CMECH BEIIECTB IMOJHOCTHIO MU YaCTHYHO
B3aMIMOJICHCTBYIONIME C PEareHTOM. OJEKTPOJHW3 pacIUlaBOB H  PacTBOPOB  COJICH.
CrepeoMeTpruYEeCKUE CXEMbI PEaKIMi U PaCYETHI O HUM.

Tema 19. Ilpoekmnuasn pavoma(4)
[Ipemaraercs 11t MPOEKTHOW PabOTHI CIIEAYIONINE TEMbI (TPUMEPHBIE):
1. KauecTBeHHBIE peaKIIii Ha aMUHOKHUCIIOTHI U OEJIKH.
2. [IpuroroBneHue pactBopa Oenka (suaHoro anboymuHa).Paznenenue 0eIK0B KyprHHOTO siIa 1o
ux pactBopuMocTH./[eHaryparus 6enkoB (oOparumMasi 1 HeoOpaTumasi).
3. CpaBHMUTENbHBIA aHAIN3 MPOIYKTOB KHUCIOTHOTO U (DEPMEHTATHBHOIO THAPONW3A NU- U
II0JINCAaXapuI0B (Ha IPUMEPE caxapo3bl U Kpaxmasa).
4. CnenuduaHocTs AeiicTBUA PepMEHTOB (aMuiIa3a).
5. BnusHue Ha akTUBHOCTH (PepMEHTOB TeMIepaTypsl, pH, akTHBaTOPOB U HHTHOUTOPOB.
6. Brimenenue puOOHYKICOMPOTEHHOB U3 IPOIKKEH.
7.KadyecTBeHHOE OIpeesieHue MPOAYKTOB THAPOIN3a pUOOHYKICONPOTEHHOB.
8. BplneneHue INIMKOreHa M3 IEYEHU >KUBOTHBIX.COMOCTaBIEHHE CTPYKTYpbl TJIMKOTE€HA U
Kpaxmara.
9. Pa3nenenue yriieBo10B METOJIOM TOHKOCIJIOHHOI XpomaTorpaguu.
10. I'maponus KUpOB MO ACHUCTBUEM JIMTIA3HI.
11. BnusHue xeT4r Ha aKTUBHOCTD JIMMA3bI.
12. KayecTBeHHBIE peaKIIMi Ha TOPMOHBI.
13. buorennas kinaccuuKanus XMUMUYECKUX FIEMEHTOB.
buonornyeckn akTUBHBIE BelIECTBA. BUTaMUHBI.
Buonornyecku akTuBHBIE 100aBKU: TpodaHalys WK MOoIb3a?
buonoruueckas pojab BATAMUHOB.
14. Butramun C u ero 3HaueHUE.
15. UckyccTBEHHBIE )KUPBI — yIrpo3a 370POBbIO.
16. Hcnonb3oBaHue OpoxoKed B MUILIEBON IIPOMBIIUIEHHOCTH.
17. UccnenoBanne PuU3NKO-XUMHUYECKUX CBOMCTB MOJIOKA Pa3HBIX MTPOU3BOIUTENCH,
UMEIOIUX YKOJIOTHYECKUI cepTH]HKaT.
18. Moa B mpoaykTax NUTAHUS U BIMSHUE €T0 HA OPTaHU3M YeJIOBEKa.

KanennapHo-reMatudeckoe NJIaHUPOBAHUE BHEYPOYHOM JeSITeJIbHOCTH 110 XUMMH J1JIs1
yuamuxecs 15 — 1€7 qer

2023-2024 y4. ron

Y4eOHOo — TemaTn4yeckuii miian Ha 210 yacos (6 4acoB B He/eJII0)

Ne HasBanmue pa3neiioB u TeM

Komnu aara
ecTBO

JyacoB




Tema 1

PacueTsl 1o
XUMHYECKUM
dopmymnam (154)

* OCHOBHBIE ITOHATHS U 3aKOHBI XUMHH.

*MaccoBas 10Jis1. BelaucieHue MacCoBOM JOJIUA
XUMHUYECKOTO DJIEMEHTA B COCIUHECHNU.

* BpIBOJI XMMUYECKON (POPMYIIBI BELIECTBA MO
MAacCOBBIM JIOJISIM 3JIEMEHTOB.

* OTHOCHTENbHAS IUNIOTHOCTD I'a30B.
YcraHnoBienue npocreiiiei GopMysl BemecTsa
110 MaCCOBBIM JIOJISIM 3JIEMEHTOB.

*BpIBoA ()OPMYIIBI BEIIECTBA MO OTHOCHTEIHHOM
IJIOTHOCTA Ta30B H Mmacce (o0beMy WM
KOJINYECTBY) MPOJIYKTOB CTOPAHMUSL.

*Pemrenne 3agaauii EI'D

Tema 2

Breraucnenus mo
ypaBHEHUSAM
XUMHYECKHAX
peaktuit (424)

* BpruncneHue wmacchbl (KOJIHWYecTBa, 0o0beMa)
BEIIECTBA TI0 HW3BECTHOH Macce(KOJIUYECTBY,
00BEMY)OTHOTO M3 BCTYMUBIIUX B PEAKIIUIO WIH
TIOJTYYHMBIITUXCS BEIIECTB.

* TeroBoii 3¢ ekt peakuuu. Pacuerst mo
TEPMOXMMHUYECKUM YPABHEHUSIM.

* BpIunciIeHne Macchl (KOJTHMYECTBa, 00beMa)
NPOIYKTA PEaKIIHH, €CITU OTHO M3 HCXOIHBIX
BEIIECTB JJAHO B U30BITKE.

* XUMUYeCKHe CBOMCTBA YTIIEBOAOPOIOB H
CIOCOOBI MIX TTOTYYCHUSI.

* CxeMbl IPEBPAILICHHUM, OTPAKAIOIIIHE
TCHCTUYCCKYIO CBA3b MCIKAY YIJICBOAOPOAAMHU.

* Beraucienue maccol (00beMa) mpoIyKTa
peakuuu o U3BeCTHOU Macce (00Bemy)
HCXOJ/IHOTO BEIIECTBA, COICPIKAIIETO
OTIpeIeIIEHHYI0 MAaCCOBYIO JIOJII0 TPUMECEH.

* BpluuciieHrue MacCcoBO WM 0ObEMHOU 10U
BBIXO/Ia MTPOJIYKTa PEAKIUU OT TEOPETUICCKH
BO3MOYKHOTO.

* BeIYMCIIEHHE MPOIEHTHOTO COCTaBa CMECH
BEIIECTB, BCTYMUBIIUX B PEAKLHUIO.

* CxeMbl IPEBPAILCHHUM, OTPAKAIOIIHE
TEHETUYECKYIO CBSI3b MEXKY KilaccaMu
OPraHNYEeCKUX COCTUHECHUH.

* CocraBiieHHE CXEM IMPEeBpaIlECHU,
OTPAKAFOLIUX FCHETUYECKYIO CBSI3b MEKITY
KJIaCCAMHU OPraHUYeCKUX COCTUHECHUI.

* Pemmenne SKCIIEpUMEHTAILHBIX 3a/1a4.

* PereHre KOMOMHUPOBAHHBIX 3a/1a4.

Tema 3

XUMUYECKUI
IKCIIEPUMEHT U
udpoBkIe N1a-
6oparopun (84)

*udpossie gaTunku. OOmMME XapaKTePUCTHKH.

* JIP Nel.Ilpuembl paboThl B XMMHU4YECKOM
J1a00paTOpHUH.

SIS N

* JIP No2. lludpoBas 1abopaTopusi Mo XUMHH.

N

Tema 4

Beenenue B
ouoxummuio (24)

* buoxumus. Mcropust pa3BuUTHs OUOXUMUH.
Mertoabl OMOXUMUYECKUX UCCIIEIOBAHNIA.




Tema 5 XUMUYECKUI * buoreHHbIe 371eMeHThL. buoreoxumudeckuit
COCTaB KpPYTrOBOPOT BEUIECTB B MPUPOJIE.
OpPTaHU3MOB H * BUOJIOTMYECKU aKTUBHBIE COSAMHEHHUS, UX POITb
o0llee NOHATHE | B )KU3HU YEJIOBEKA, JXUBOTHBIX M PACTCHUIA.
00 oOMeHe * TloHsATHE O MECTULUAAX U UX BUIAX.
BCIICCTB H * JIP Ne3. KauecTBeHHbII aHAIU3
SHEprin B OPraHHYeCKHX COeAMHEHHI
KUBOM Mpupoje
(84)
Tema 6 | benku. Paciag u | * CtpoeHue u cTpykTypa O€JIKoB.
OMOCHHTE3 *CBoticTBa 0enmKkoB. OYHKIIMOHATBHAS
0enkoB (84) Kyaccudukanus OEIKoB.
* Pacnaz O€JIKOB.
* bruocuHTe3 OEIKOB.
* JIP Ne4, Bausinue TeMiepaTypbl Ha CBOMCTBA
0€JIKOB.
* JIP NeS. Bausinue uzmenenusi pH na
cBoiicTBa OesikoB. LIBeTHBIC peakun HA
0eJIKH.
Tema 7 | @epmentsl (84) | * Ctpoenue u cBoiicTBa pepMeHTOB. MexaHU3M
JencTBUsI PEPMEHTOB.
* TIpOMBINIUIEHHOE TIOTyYEHUE U MMPAKTUIECKOE
WCITOJIh30BaHNEe (DEPMEHTOB.
* JIP Ne6. Tepmo1aOMJIbHOCTH ()ePMEHTOB.
* JIP Ne7. Biusinue akTHBATOPOB U
HHIMOUTOPOB HA padoTy (pepMEeHTOB
Tema 8 | ButamuHsl u * Butamunsl. cTopust OTKpBITHS.
HEKOTOPBIC Knaccudukanms.
Jpyrue * Pa3znooOpasue OMOJIOTMYECKH aKTUBHBIX
OMOJOTUYECKHI COCTMHCHHUIA.
AKTUBHBIC *JIP Ne§. KauecTBeHHasi peaknusi HA BATAMMH
COCTUHEHUS A.
(84) * JIP Ne9. KosimuecTBeHHOE
onpeneneHueBuTamMuua P B yae.
Tema 9 | HykneunHoBbie * CocTaB, cTpoeHue, QyHKIIMH HYKJICHHOBBIX
KHCJIOTHI U UX kuciot. buocuares JJHK u PHK.
obmeH (64) * ['eHeTH4ecKast MH)eHepHs. MoJeKkyspHas
OMOTEXHOJIOTHSI.
* JIP Nel(. BbiiesieHne HyKJI€ONPOTEHHOB U3
APOXKAKEH.
Tema 10 | YrueBonsl u ux | *Knaccudukanus yriaeBogos. OyHkuu
obmeH (84) YTJIEBOJIOB.
* O0OmeH yraeBojoB.ITyTu pacnana nonucaxa-
PUIOB.
* BHOCHUHTE3 YIIIeBOJIOB.
*JIP Nel. IlBeTHbIe peakuMu Ha KpaxmaJl.
*JIP Ne2. KauecTBeHHbIe peaKIIHI0 HA MOHO- U
AUCAXAPU/IBI.
Tema 11 | JIunuaer u ux * XapakTepucTuKa U KiacCupuKarus

obOmeH (54)

aunuoB.CTpyKTypa U (QYHKIMH JHUIHOB.
Pacnaz »xupos.




* MexaHu3M OMOCHHTE3a BBICIIUX KUPHBIX
kuciot.buocunres TpurnunepuaoB.Hapymenus B
oOMeHe )KHPOB.

* Bocku. Creponibl. Dochoaumnusl.

* JIP Ne3. OnpenesieHue TeMnepaTypbl
NJIABJICHHSI ¥ 3aTBEPAeBAHMS JKHPOB.

* JIP Ne4, ImyJibrupoBaHue ;KUPOB.

Tema 12 | buonoruyeckoe | * Ctpoenue nporoHHOHAT®Da3bl 1 BEpOATHBIC
OKHCJICHUE U MexaHu3Mbl cuHTe3a ATO.
cunre3 ATO
(24)
Tema 13 | I'opmonsl u ux | * CrepouHbie ropMOHbL.MeXaHU3M JIeHCTBUS
poJib B OOMEHEe | CTEpOMJIHBIX TOPMOHOB
BeIecTB (54) *[lenTuaHble TOPMOHBL.MEXaHU3M JIEHCTBUS
MEeNTUIHBIX TOpMOHOB. CaxapHblil THa0ET U eTo
BUJIBL
* [Ipourie rTOPMOHBI, UX CTPYKTypa U MEXaHU3M
nerctBusd. [[pumeHeHre rOpMOHOB B MEAULIUHE U
CEJIbCKOM XO351CTBE.
*JIP NoS. KauecTBeHHbIe peaKIMi HA HHCYJIMH.
* JIP Ne6. Peakumsi aqipeHaJIMHA ¢ XJIOPHBIM
sKeJIe30M M HOAOM.
Tema 14 | BzaumocBszp u | * OGmmue npeacTaBieHus: O B3aMMOCBS3H 0OMeHa
perynsuus BEIIECTB B KJIETKE.
oOMeHa * [Ipo0eMbl XUMHUYECKOTO 3arpsS3HEHUS
BEIIECTB. O6uocdeppl. DKOJIOTHIECKH O€30TacHBIE CIIOCOOBI
[Ipob6nemsl BO3JICUCTBUS HA )KUBBIC OPTaHU3MBI.
OMOXMMHYECKON
sKoJI0TUH (44)
Tema 15 | Xumuueckuit * CTpoeHne M cocTaB aroma. BaleHTHOCTb M
anemeHT (104) CTEIIEHb OKHUCJIIEHUS XHUMHYECKHX 3JIEMEHTOB.
Ilepuoauueckuii 3aK0OH.
* CocTaBJICHHE DJIEKTPOHHBIX U AIEKTPOHHO-
rpagudeckux GopMys aTOMOB XUMHUUYECKHUX
AJIEMEHTOB.
Tema 16 | BemectBo (104) | * [locrosinnas ABoraapo. Beruucienue
CTPYKTYPHBIX €IMHULL B ONIPEICIEHHOM
KOJIMYECTBE, Macce WM 00bEME BEIIeCTBA.
* YpaBHenue Meneneena-Knaiinepona.
Kpucramnoruapats!.
* CriocoObl BbIpaKEHUSI KOHLICHTPAIIUH
pacTBOPOB (MaccoBasi, MOJISIpHAsT )
* TIpaBUIIO CMEIIIEHUS] PACTBOPOB, («IIPABHIIO
KpecTay).
* JIP Ne7. IlepechllleHHbIE PACTBOPBI
* JIP Ne8. Onpenenenue KOHIEHTPALUH
COJITHO# KMCJIOThI KOHIYKTOMETPHUYECKUM
TUTPOBAHHEM
Tema 17 | Xumndeckue *["eHeTH4eCKas CBSI3b MEXKy KJIacCaMH

peakuuu (224)

HCOPTaHNYCCKUX U OPraHNYCCKUX BCIICCTB.

* TepMOXUMHUUYECKHUE YPaBHECHUSI PEaKITHi.
TennoBoii 3¢ ekt peakunu.




* JIP Ne9. Onpenesienune TenaoBoro 3¢g¢gexra
pacTBOpEHHsI BEIIECTB B BOJie

* CKOpOCTb XMMUYECKOH peakiui. XUMHUECKOe 2
paBHOBECHE.
* JIP Nel0. DxcnepuMeHTAIbHOE ONpe/ie/ieHne 1
CKOPOCTH XMMHY€CKOH peaKium.
* Peakiuu B paCTBOPAx AJIEKTPOJIUTOB. 6
* JIP Nell. OnpeneneHue 3J1eKTPONPOBOIHOCTH 1
CWJIBHBIX U €J1a0bIX 3JIEKTPOJIUTOB.
* I'maponu3 coneid, pH pacTBOpoB. 2
* JIP Nel2. Onpenesnienue pH pacTBopoB coJieii 1
* JIP Nel3. Bausinue TeMnepaTypsbl Ha cTelleHb 1
THAPOJIN3A alleTaTa HATPHUS
Tema 18 | Ilo3nanue u * BelurclieHHe Macchl WM 00bEMa MPOAyKTa
MIPUMEHEHHUE peaKIu 0 U3BECTHOM Macce WK 00bEMY 4
BelecTB (234) HCXOALIEr0 BEUIECTBA, CONEPKALLETO IPUMECH.
* Beruucienne maccol (00b€Ma) KOMITIOHEHTOB
CMECH BEILECTB IOJHOCTHIO MJIM YaCTUYHO 4
B3aMMOJICHCTBYIOIIUE C PEAT€HTOM.
* DJEeKTPOJIM3 pacIyIaBOB U PAaCTBOPOB COJIEH. 6
* CTepeoMeTpUYEeCKHe CXEMBI PEaKLIUN 1 pacu&Thl 6
110 HUM.
* Pernenne 3ananuit EI'D 3
Tema 19 | I[IpoexTHas *Jtansl uccaeaoBanus. [lonroToBka mMpoeKTHHIX 14
pabota (16u) pabor.
* 3ammTa MpOeKTHHIX padboT 2




MyHununanbHoe Ka3éHHoe 001meo0pa3oBaTeIbHOE YUPe:KICHUU
cpeaHsisi o0meoOpa3oBaTebHas mKoJaNe 5 ¢. [loanecHoe

KaJIeHJIapHO- TeMaTH4YecKoe MIAHUPOBaHUe
BHEYPOUYHOM JAeATeIbHOCTH 10 XUMHHU
s ydyammxesi 16-17 ser

«MHOI'OJIUKAA XUMMUSA»

Yuureas ILnyxnuk B.I'.

2023-2024 yu.rona.



