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Ilenesan ayoumopusn
VYyamuecs 10 u 11 kiaccoB o011eo0pa3oBaTeIbHbIX MIKOJ, KOTOpble 000pynoBaHbl «Toukoit
Pocray.

ILlenv npozpammot

O3HaKOMHUTH y4amuxcs ¢ OMOXMMHUEH Kak HayKOH AKCIepUMEHTAIbHOM, coueTaromeii B cede
OpPraHMYECKyI0 XUMHUI0 M Ouonoruto. Takxke NaHHBIA Kypc HOMOXKET C(OPMHUPOBATH HABBIKU
CaMOCTOSTENIbHOW paboThl ¢ IM(POBBIMH AATYMKAMH, MPOBEACHHUS H3MEpEeHUl M 00paboTKH
HOJY4YEeHHBIX U3MepeHui. Pa3BUTh 1O3HaBaTENbHBIN HHTEPEC U METANpPEAMETHbIE KOMIETEHIIUH
oOyuaroluxcs 4Yepe3 NPaKTUUECKYI0 J1eATeIbHOCTh; PaCIIUPUTh, YIIYOUTh U 00OOIIUTH 3HAHUS
O CTPOEHUH, CBOWCTBAX U (PYHKIUSAX OMOMOJIEKYI; COPMHUPOBATh YCTOMUUBBIA MHTEPEC K MPO-
(heccroHabHOW AEATENBHOCTH B 00JIACTH €CTECTBEHHBIX HAYK.

Cpoku peanuzayuu
[Iporpamma paccuntana Ha 1 ron oOydenus. IlepuoanuHOCTh 3aHATUM: 2 yaca B HEJEINIO,
BCero 68 yacos

Dopmbl U Memoobl 00yueHUs:
YduTens pacupeenseT YIalmuxcs B yIeOHYI0 IPYIITY MOCTOSTHHOTO COCTaBa.

IInanupyeMble pe3yabTaTbl OCBOGHHSI Y4eOHOro ImnpeAMeTa XMMHH C ONHMCaHHEM
YHHBEpPCAJIbHBIX Y4eOHBIX NelCTBHI, JOCTUTaeMbIX 00y4al0IIUMHCH

JIuunocmmuute pezynromamol:
Obyuarowuiics NOIYYUM 803MOICHOCHY 0151 POPMUPOSaHUs cedyiowux auuHocmuwlx YV/I:
- OlIpeieJIeHHe MOTUBAIMM U3y4YeHUs1 y4eOHOro MaTepuaia;
- OIICHMBaHUE YCBaWBAEMOT0 y4eOHOT0 MaTepualia, UCXOIs U3 COLMAIBHBIX U TMYHOCTHBIX
LICHHOCTE;
- TIOBBIIIIEHUE CBOETO 00pA30BATEIHHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3yYEHHIO OCHOBHBIX
UCTOPUYECKHUX COOBITHI, CBSI3aHHBIX C UICTOPUEH Pa3BUTHUSA XMMUHU U OOLIECTBA;
- 3HAHME MTPABHJI TOBEJICHHS B UPE3BBIYAIHBIX CUTYALIUX;
- OLIEHUBaHHE COLIMATIbHON 3HAYUMOCTHU PO ECCHA, CBA3aHHBIX C XUMUEIL;
- BJIQJICHUE MPaBHJIaMH O€30MIaCHOTO 00paIeHHs ¢ XUMHUYECKUMHE BEIIECTBAMU U 000py-
JIOBaHUEM, MIPOSIBIICHUE 3KOJIOTUYECKON KYIbTYPBI.

Memanpeomemnmnoie pezyiomamol:
Pezynamugnoie
Obyuarowuiicss nOAYYUm 803MONCHOCD 015 (POPMUPOBAHUS CLEOYIOUUX Pe2YTAMUBHBIX
\Q7
- [IeJIeTIoNIaraHne, BKITI0Yast MOCTaHOBKY HOBBIX II€JIeH, mpeoOpa3oBaHue MPaKTHYECKON 3a/1a4H B
M03HABATENIbHYIO, CAMOCTOSTENLHBINA aHAIN3 YCIIOBUH TOCTHKEHUS 1IEIM Ha OCHOBE yu&Ta
BBIJICJIICHHBIX YUUTEIIEM OPUEHTHPOB JICHCTBUS B HOBOM YyU4eOHOM MaTepuase;
- IJIAaHUPOBAHUE MMYTH JOCTUKEHUS 1IeTIeH;
- YCTaHaABJIMBAaHUE LIEJIEBBIX PHOPHUTETOB, BBIZICIICHUE aTbTEPHATUBHBIX CIIOCOOOB JOCTHKEHHS
1enu 1 BeIoop Hanbosee 3¢ hekTuBHOrO crocooa;
- YMEHHE CaMOCTOATEIbHO KOHTPOIMPOBATEH CBOE BPEMS U YIIPABIISATH UM;
- YMEHUE MPUHUMATD PEIICHUS B TPOOIEMHOMN CUTYaIUH;
- IOCTaHOBKA y4eOHOM 3a/1a4H, COCTABJICHHE IJIaHA U MTOCIIEI0BATEILHOCTH JICHCTBHIA;
- opraHu3ans pabo4yero MecTa Mpu BHIMOTHEHUH XUMUYECKOTO IKCIIEPUMEHTA,
- MPOTHO3UPOBAHUE Pe3yJIbTaTa YCBOSHUS, OLIEHUBAHNE YCBOCHHOTO MaTepHalia, OIleHKa Ka-
YecTBa M YPOBHSI YCBOSHUS, KOPPEKIIHS B IUIaH U CIIOCO0 JEHCTBUS IPU HEOOXOJUMOCTH.

Ilo3nasamenvnole



Obyuarowuiics NOIYYUM 603MOICHOCIb OJis YOPMUPOBAHUL CIEOVIOWUX NOZHABAMENbHBIX
VVII:
- TIOMCK U BBIJIeJIEHUE HH(opMaIuy;
- aHAJIM3 YCJIOBUH M TpeOOBaHUH 3a/1auu, BHIOOP, COTIOCTABIICHHE U 00OCHOBaHHUE CIIOC00a
peleHus 3a/1auu;
- BbIOOp Hanbosee A3pPEeKTUBHBIX CIIOCOOOB PEIIEHUS 33a4l B 3aBUCUMOCTH OT KOHKPETHBIX
yCIIOBUY;
- BBIJIBIKEHHE 1 000CHOBaHHUE I'MIIOTE3bI, BEIOOP criocoba e€ MpoBepKH;
- CaMOCTOSITEIILHOE CO3/IaHUE aNTOPUTMA ACATEIBHOCTH IPU PEIICHUH IPOOIEM TBOPUECKOTO U
MIOUCKOBOTO XapaKTepa;
- YMEHHUs XapaKTepH30BaTh BEIIECTBA 10 COCTAaBY, CTPOCHHUIO U CBOICTBaM;
- ONMCHIBAaHHUE CBOWCTB TBEPABIX, KHUIKUX, ra3000pa3HBIX BEIIECTB, BBIICICHUE UX CYIIe-
CTBEHHBIX NPU3HAKOB;
- 1300payKeHNE COCTaBa MPOCTEHUIINX BEIIECTB C HIOMOIIBIO XUMHYECKHX (POPMYIT M CYIITHOCTH
XUMHAYECKHX PEaKIUi ¢ TOMOIIBI0 XUMUYECKUX YPAaBHEHHIA;
-[IpOBeICHHE HAOIIIOACHU 1 OTIMCaHNE TPU3HAKOB M YCIIOBHH TEYSHUS! XUMUYECKUX PEaKIIHi,
BBITTOJIHEHNE XHMHUYIECKOTO IKCTIEPUMEHTA, BEIBOJIBI HA OCHOBE aHAJIM3a HAOJII0ICHHUH 32
HKCIEPUMEHTOM, PeLIeHHE 3ajay, MoJlydeHHe XUMUYecKoi HH(OpMaIUK U3 pa3IuYHbIX
HCTOYHUKOB;
- YMEHHE OpraHNU30BbIBATH UCCIIEIOBAHUE C [IEJIBIO IIPOBEPKH I'MITIOTES;
- YMEHHE JIeNIaTh YMO3aKIIOUeHUS (MHIYKTUBHOE U TI0 aHAJIOT U ) ¥ BBIBOJIBL;
- yMeHHe 00BEKTUBHO OLIEHMBATH HH(POPMAIUIO O BEIECTBAX U XUMUYIECKUX TPOIeccax,
KPUTHYECKH OTHOCHTHCS K TICEBIOHAYYHOU HHPOPMALINH.

Kommynuxamuenvie
Obyuarowuiica noxyyum 603MOMCHOCMb 018 POPMUPOBAHUSL CIEOVIOUUX KOMMYHUKAMUBHBIX
YVII:
- TI0JIHOE ¥l TOYHOE BBIPAKCHHUE CBOMX MBICJICH B COOTBETCTBUH C 3aJ]a9aMH U YCIOBHSIMH
KOMMYHHKAIIH;
- aJIeKBaTHOE MCIIOJIb30BAaHUE PEUEBBIX CPEICTB JUISL JUCKYCCHH U apTyMEHTAI[H CBOCH
MO3UINH, YMEHHUE MIPECTABIATH KOHKPETHOE COJIep KaHHE C COOOIEHUEM €r0 B TUCbMEHHOU U
ycTHOU (opMe, orpeiesieHne CIIoCO00B B3aUMOJICHCTBHUS, COTPYIHHUECTBO B TIOUCKE U cOOpe
nH(pOpMAIINH;
- OTIpe/ieNIeHHEe CIIOCO00B B3aUMOJICHCTBHUS, COTPYTHHUYECTBO B ITOMCKE U cOOpe MHpOpMaIuy,
ydacTHe B IMAIOTe, IUIAaHUPOBAaHHE OOIINX CIIOCOOOB PadOTHI, MPOSIBICHHE YBAXKUTEIHLHOTO
OTHOIICHHSA K JPYTUM 00ydaeMbIM;
- ONMCAHUE COJCPIKAHUS BHIITOIHIEMBIX JIEHCTBUH C 1IEIbI0 OPUEHTUPOBKH ITPEIMETHO-
MPAKTUIECKON IEATEIIEHOCTH;
- YMEHHUS YYUTHIBATh Pa3HbIe MHEHUS U CTPEMHUTHCS K KOOPAUHAILIMH PA3IUYHBIX TO3UIUHN B
COTPY/IHUYECTBE;
- popmynupoBaTh COOCTBEHHOE MHEHHE U MTO3HIINIO, ApTYMEHTUPOBATh U KOOPIUHUPOBATH €€ C
MO3UIMAMHU NapTHEPOB B COTPYAHNYECTBE MPH BBIPAOOTKE OOIIETO PELIeHNs] B COBMECTHOM
JeATeIbHOCTH;
- OCYIIECTBIIATH B3aUMHBIN KOHTPOJIb U OKa3bIBAaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3a-
HMMOTIOMOIIIb;
- IJITAHUPOBATh OOIIME CIIOCOOBI PaOOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHIO, OLEHKY
JeicTBUi mapTHEPA, yMETh YOEKaTh;
- HCTIOJIB30BATh aJICKBaTHBIC SI3BIKOBBIC CPEACTBA Il OTOOPAYKEHUSI CBOMX UyBCTB, MBICIICH,
MOTHBOB U NOTPEOHOCTEH; 0TOOpakaTh B peun (ONMHCcaHue, 0OBICHEHNE) COIepKaHe
COBEpUIAEMBIX AEHCTBUH Kak B (hOpME IPOMKON COIMATM3UPOBAHHON PeUH, TaK U B opme
BHYTPEHHEH peuu;
- pa3BUBAaTh KOMMYHHKAaTHBHYIO KOMIIETEHTHOCTb, HCIIOJIB3YsI CPEACTBA YCTHON M IMIMCHbMEHHON
KOMMYHHKAIMX [IPU paboTe C TeKCTaMH YUeOHHKA U IOTIOJTHUTEIILHON JIUTEPATYPOH,



CIIPaBOYHBIMU TAOJIUIIAMH, TIPOSBISATH TOTOBHOCTH K YBRKCHHUIO HHON TOYKHU 3PSHHSI IPU
00CyX/ICHUH Pe3yIbTaTOB BHITIOJIHEHHON PaOOTHI.

Ilpeomemmnuie pezynomamul
Obyuarowuticss HAyUUMCsL:
- IPUMEHSATh OCHOBHbBIE METO/bI TO3HAHU: HAOII0IeHHE, U3MEPEHNUE, IKCIIEPHUMEHT;
- XapaKTepHU30BaTh TEPMHHBI U HOHATUS, OOBSICHATH B3aUMOCBSA3b MEXIY HUMU;
- 000CHOBBIBATH CUCTEMY B3IJISAJI0B HA )KUBYIO IPUPOJLY, IPUMEHSS OMOIOrMUECKUE TEOPHH,
yUY€HUS, 3aKOHBI, 3aKOHOMEPHOCTH, IOHUMATh I'PAHULbl UX IPUMEHUMOCTH;
- KJIacCU(UIMPOBATh OCHOBHBIE OMOJIOrMYECKHE MaKPOMOJICKYITHI,
- ONUCHIBATH (PYHKIMU O€JIKOB, HyKJIEMHOBBIX KUCIIOT, YIJIEBOJIOB H JIMIIHJIOB;
- YCTaHABJIMBATH CBSI3b CTPOCHHS M (DYHKIMI OCHOBHBIX OMOJIOTHYECKUX MAaKPOMOJIEKYJI, UX
POJIb B IIpOIECCax KIETOYHOIO METab0IN3Ma;
- 00BACHATH 3HAUEHNE MUKPO-, MAKPO- U YJIBTPAMUKPOAJIEMEHTOB B KIIETKE;
- IOHUMATh CYIIHOCTh OMOCHHTE3a OEeNIKOB, MEXaHn3Ma JAeHCcTBHs (pepMeHTOoB, bnocunTesa JJHK
u PHK, pacmana 6enkoB, OnocuHTe3a M1 OOMEHa yrieBOA0B, OMOCHHTE3a U OOMEHA JIUTTH]IOB,
OMosIornYecKoro okuciaeHus u cuntesa AT®, Mmexanusma JeicTBUS CTEPOUIHBIX TOPMOHOB;
- pewaTthb 3a/1a4u Ha onpeesnenue nocneaoBarenbHocTH Hykieotuaos JJHK nu nPHK (MPHK),
antukonoHoB TPHK, mocienoBareabHOCTH aMUHOKUCIIOT B MOJIEKYJIE OeJIKa, TPUMEHsIsl 3HAHHS
0 PEeaKIMAX MaTPUYHOI'O CUHTE3a, TEHETUYECKOM KOJI€, TPUHIUIE KOMILUIEMEHTapHOCTH;
- JIeaTh BBIBOJIBI 00 M3MEHEHUSX, KOTOPBIE MPOU30MAYT B POIIecCcaX MAaTPUYHOTO CHHTE3a B
cilyyae U3MEHEHUs nocieaoBaTesibHocTy Hykieotuaos JTHK;
- 000CHOBBIBATH B3aUMOCBSI3b IUTACTUYECKOTO U YIHEPTETHUECKOTO 0OMEHOB; CPaBHUBATh
MIPOLECCHI MJIACTUYECKOT0 U YHEPreTUYECKOr0 0OMEHOB, MPOUCXOASIINX B KJIETKaX KUBBIX
OpPraHu3MOB;
- XapaKTepH30BaTh METO/Ibl OMOXUMHUUYECKHX UCCIIEI0OBAHUI;
- IPOBOJUTH Y4€OHO-UCCIIEN0BATENbCKYIO AEATEIBHOCTD: BBIABUTATh TUIIOTE3BI, INIAHUPOBAThH
paboTy, oTOMpaTh U MpeoOpa3oBLIBATh HEOOXOAUMYIO HHPOPMAIIHUIO, IPOBOIUTH
9KCIIEPUMEHTHI, UHTEPIPETUPOBATh PE3YyIbTAThl, I€JaTh BHIBOJIBI HA OCHOBE MOJIYYE€HHBIX
pE3yJIbTaTOB,

Obyuarowuiica NOIYYUM 03MOACHOCTL HAYUUNBCA:

- BBIJBUTAaTh U IPOBEPSATH IKCIIEPUMEHTAIBHO TUIIOTE3bl 0 XUMUYECKUX CBOMCTBAX BEIECTB HA
OCHOBE MX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh B XMMUUYECKUE PEAKIUH, O XapaKTepe
U IMIPOAYKTax Pa3INYHbIX XUMHYECKUX PEaKIINi;

- XapaKTepU30BaTh BEIIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAaHABIMBATH IPUYMHHO-
CJIEACTBEHHBIE CBSI3U MEXKY JaHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;

- BBIIBUTaTh U IIPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3BI O pe3ylbTaTaxX BO3IEUCTBUS Pa3IMUHbIX
(akTOpOB HAa U3MEHEHUE CKOPOCTH XUMUYECKOH peakini;

- HCIIOJIb30BATh MPUOOPETEHHBIE KIFOUEBbIE KOMIIETEHIMH TIPU BBITIOJTHEHUH IPOSKTOB U
y4eOHO-HCCIIeI0BATENbCKHX 3a/1a4 110 U3YUYEHHUIO CBOMCTB, CIOCOOOB MOJIyYEHHS U pac-
[I03HAaBaHUs BELLECTB;

- 00BEKTHBHO OLIEHUBATh MH(OPMAIUIO O BEIIECTBAX U XMMUYECKHX IPOLIeccax;

- OCO3HABaTh 3HAYEHUE TEOPETUYECKHUX 3HAHNUMN 110 XUMUU JJIs1 IPAKTUYECKOU JEATEIIbHOCTH
YEJI0BEKA;

- CO37]aBaTh MOJEJIN U CXEMBI JUIsl PEILICHHs y4eOHBIX U IO3HABATENbHBIX 33/1a4; IOHUMATh
HE00XO0AMMOCTb COOJIIOICHUS TIPEANUCAHMNA, TPeITIaraéMbIX B MHCTPYKIHAX 10 UCHOJIB30BAHUIO
JIEKapCTB U Ap.



Conep:xkanue nporpamMmmbl

Tema 1. Pacuemot no xumuuecxkum popmynam. (10 uacos)

OCHOBHBIEC TOHATHUS M 3aKOHBl XUMUHU. BelecTBo, XUMHUUECKUI AJIEMEHT, aTOM, MOJIEKYJIA.
3aKOH COXpaHEHUsI MACChl BEIIECTB, 3aKOH MMOCTOSIHCTBA COCTaBa, 3aKoH ABorajipo. KonnuectBo
BEIIIECTBa, MOJb, MOJISIpHAsl Macca, MOJIIPHBI oObeM ra3oB. MaccoBas moinsa. Berumcienue
MacCOBOM JOJIM XMMHYECKOT0 DJIEMEHTa B COeTMHEHUHU. BbIBOI XUMHU4YeCcKoil popMyIibl BemecTBa
110 MACCOBBIM JIOJISIM 3JIEMEHTOB. OTHOCHUTEIIbHAS IUIOTHOCTh ra30B. Y CTAHOBJIEHUE MPOCTEUILICH
(GbopMyIbl BelecTBa 1O MAaCCOBBIM JOJISIM JJIEMEHTOB C HWCIOJB30BaHWEM a0CONOTHON U
OTHOCHUTEJILHOM IJIOTHOCTH BetecTBa. BB hopMyIbl BelecTBa Mo OTHOCUTENHHOM TNIOTHOCTH
ra3oB 1 Macce (00beMy WM KOJIMYECTBY) IPOAYKTOB CTOPAHMS.

Tema 2. Boluucnenus no ypasnenuam xumuueckux peaxyuii (24 uaca)

XUMUYECKHE peakIiy. Y paBHEHHs] XUMUYECKUX peakuuil. Beruncienue Macchbl (KOJIM4eCTBa,
o0beMa) BeIlecTBa IO H3BECTHOW Macce (KOJMYECTBY, OOBEMY)OJHOI'O U3 BCTYNHUBIIUX B
pEakLuI0 WM TMOJIyYMBLIMXCS BellecTB. TeruoBoil sdext peakuuu. Tepmoxumuyeckue
ypaBHEeHHUsI peakiuid. PacueTsl TerioBoro ¢ ¢exra peakyy Mo JaHHBIM O KOJIMYeCcTBe (Macce,
00bEMy) OHOIO M3 Y4YacTBYIOUIMX B PEAKIMU BELIECTB M KOJMYECTBY BBIIEISIOIICHCS WM
MOTJIOIIAOIeHCsl TeIIOThL. Brruncienre macchl (KOIMYecTBa, 00beMa) MPOAYKTa PEaKIiy, eCliu
OJIHO M3 UCXOJIHBIX BELIECTB JAHO B N30bITKE. XMMUYECKHE CBOMCTBA YIII€BOJOPOJOB U CIIOCOOBI
ux nosydeHus. CxeMmbl MpeBpallleHuHd, OTpa)kalollMe TI'€HETHUYECKYIO0 CBSI3b  MEXIY
YIJIEBOAOPOAAMU: OTKPBITBIE, 3aKpPbIThIE CMELIaHHble. Beuncienne maccebl (00beMa) MpoayKTa
peaxkuu Mo MU3BeCTHOW Macce (00BEMy) MCXOJHOTO BEIIECTBA, COJCPIKAIIETO OMPEACICHHYIO
MAacCOBYIO JIOJIO TpuUMeceil. BerunciieHrne MaccoBOd MM OOBEMHOM JOJU BBIXOJIa TPOIYKTA
peaKkuuu OT TEOPETHYECKH BO3MOXKHOIO. BBIYMCIIEHHE IPOLEHTHOIO COCTaBa CMECU BEILECTB,
BCTYNUBIINX B peakuuio. Cxempl NPEeBpalICHUM, OTPaKarOIHME I'€HETUYECKYIO CBA3b MEXKIY
KJIACCAMU OpPraHUYECKUX COEIMHEHUN (COCTAaBUTh YpPAaBHEHHS COOTBETCTBYIOLIUX PpPEaKLIMii)
[IpakTMKyM: COCTaBICHHME CXEM IPEBPAIICHUN, OTPAKAIOIUX TIE€HETHUYECKYIO CBA3b MEXKIY
KJIaCCaMU OPraHUYECKUX COeTUHEeHnH. Perenne KoMOMHUPOBAHHBIX 3a/1a4.

Tema 3. Xumuueckuit 3kcnepumenm u yughposwie navopamopuu (4 uaca)
[udpossie martumku. OOmue xapakrepuctuku. duzndeckne 3PQPEKTh, HCIOIb3yeMble B
paboTe 1aTYMKOB.

Tema 4. Beeoenue ¢ ouoxumuro (2 uaca)

buoxumus — Hayka O KaueCTBEHHOM COCTaBe, KOJMUYECTBEHHOM COJEP)KaHWU M Tpeodpa-
30BaHMSX B MPOIECCE JKU3HEACITEIbHOCTH COSIMHEHHH, 00pa3yIoIuX KUBYIO Marepuro. Vcro-
pusi pa3BuThs OMOXUMHUU. POJIb OTEYECTBEHHBIX YYEHBIX B Pa3BUTUU OMOXUMHUH. B3amMoOCBS3b
OMOXMMHH C MOJICKYJISAPHOUN Omoyiorueit, OMopu3nKol nu OMOOpraHUYECKON XUMHUEH. 3HAaUCHUE
OMOXUMHH JJI Pa3BUTHUS OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTHUH, CETLCKOTO XO3SICTBa, TeHEe-
THUKHU U 9KOJIOTUH. MeTOIbI OMOXUMHUYECKHX UCCIICAOBAHUIA M UX XapaKTepucTHKa. Mcnoap3oBa-
HUE COBPEMEHHBIX CKOPOCTHBIX U aBTOMATH3UPOBAHHBIX (PU3HKO-XUMUIECKUX METO/IOB aHAIN3a
T OMOXMMHUYECKUX Ieield. BHoXuMudeckre MeTo bl MOHUTOPUHTA OKPY)KAIOIICH CPEIbI.

Tema 5. Xumuueckuit cocmae op2anu3mMos u oouiee nonamue 06 oomene euiecme u
IHepzuuU 8 Hcueoii npupooe (4 uaca)

[lonsiTue o riIaBHBIX OMOTEHHBIX 3JIEMEHTaX. Makpo- U MUKPOAJIEMEHThl. 3aKOHOMEPHOCTH
pacmpoCTpaHEHHUs] JJIEMEHTOB B JKMBOM mpupojne. [IoTpeOHOCTH OpraHu3MOB B XUMHUYECKUX
JJIeMeHTax. buoreoXxuMuyeckuit KpyroBopoT BEIIECTB B MPHUPOJIE — OCHOBA COXPAHEHHUS paB-
HOBecusi 6nocdepsl. MacmTabbl 0OMeHa BEIIeCTB B KUBOW mpupoje. [lnactuueckue u sHepre-
TUYECKHE BellecTBa. brojornuecku akTMBHBIE COEIMHEHHUS, UX POJIb B JKU3HHM YEIOBEKa, HKU-
BOTHBIX U pacTeHuil. [loHsaTHe 0 mecTuMaax U UX BUJAX.



Tema 6. beaku. Pacnao u 6uocunme3s oenkos (8 uacos)
Posp 6enkoB B mOCTpoeHUH U (PYHKIIMOHUPOBAHUH KUBBIX cUcTeM. [loHSTHE O TpoTEOME U
MPOTEOMHKE. AMUHOKHUCIIOTHBIN cocTaB 0enKkoB. [IoHITHE O MPOTEHMHOTEHHBIX AMUHOKHUCIIOTAX.
Crnioco0 cBs3M aMUHOKHUCIIOT B OenkoBoi monekyine. [lentunpl. [Ipupoansie nentuas! (TayTaTu-
OH, Ba30IPeCCHH, YHKe(DaTNHBI, SHAOPHOUHBI U Ap.), UX PU3NOIOTUYECKOE 3HAUCHUE U UC-
MOJIb30BaHNE B KAUE€CTBE MEAUIIMHCKUX MPENapaToB. XUMUYECKUA CUHTE3 TIENTHIO0B 3aIaHHOTO
CTPOECHHS ¥ BO3MOXHOCTH MX puMeHeHus. CTpykTypa OenkoBbIX Mosekyd. [lepBuuHas
CTpYKTypa 0enkoB. [IpuHIUIBEl 1 METO/IbI ONPE/IENICHUsI IEPBUYHOM CTPYKTYpbI Oesnka. Bropuu-
Hasl ¥ HAJIBTOpUYHAs CTPYKTYpbI 6enkoB. [lousatue o0 a- u B-koHpopMaIusIX MOIUNENTHIHON
nenu (padotsr JI. [Tonuara). [TapameTps! a-crirpany moaunenTuHou nenu. CBs3b NEPBUIHON U
BTOPUYHOU CTPYKTYp OenkoBoi Mosekyinbl. Kiaccuduxarys 6€1KoB 1Mo 3J1eMeHTaM BTOPHYHOM
CTPYKTYpPHBI. JIOMEHHBIA MPUHIIUTI CTPYKTYPHOH opraHu3amuu 6eakoB. [IoHATHE O CTPYKTYpPHBIX
1 (QYHKIIMOHATBHBIX IOMEHaX (Ha MpUMepe UMMYHOTTIOOYIIMHOB M KaTAIUTUYECKH aKTUBHBIX
O0enkoB). Tpetnunas cTpykrypa 6enkoB. THITBI CBsA3eH, 00€CTIEUNBAIOIINX MTOICPKAHUE
TPETUYHOM CTPYKTYpPHI. IHHAMUYHOCTD TPETUYHOU CTPYKTYpHI OenkoB. CamoopraHu3anus Tpe-
TUYHOMN CTPYKTYPHI OEJIIKOBON MOJIEKYJIBI M POJIb CHIEIUPHUUECKUX OENKOB-IIIANIEPOHOB B ’TOM
nporecce. [Ipencka3anne NpocTpaHCTBEHHOTO CTPOSHHS OETKOB HCXOISl M3 UX MTEPBUYHOMN
CTPYKTYyphL. UeTBepTHUHAs CTPYKTypa O0enkoB. KOHKpeTHbIe MpUMeEpPhI YeTBEPTUYHOM CTPYKTY-
pBI 6€TKOB (TeMOTII00MH, JIaKTaT-AeTUAporeHasa, karanasa u 1p.). HomeHnknatypa u kinaccu-
¢bukanusa 6enkoB. OyHKIMOHANbHAS KiIaccuukaiys OEIKOB U XapaKTePUCTHKA OTACIbHBIX
TPYIIIL: CTPYKTYPHBIX, COKPATUTENBHBIX, 3AIUTHBIX, TOKCHYECKUX, PELIENITOPHBIX U PETYIATOP-
HbIX. belku (MeTalsIOTHOHEHHBI, TEMOTJIO0WH U JIp.).

Pacniag 6enkoB. @epMEHTHI, OCYIIECTBISIIONIHE pacnay 0enkoB. [IpoTeacoMbl — KOMIUIEKCHI
MPOTEONUTUYECKNX (EepMEHTOB. MakopHble O€lKM KPOBU KaK MCTOYHHUKH OHOJOTHYECKH
AKTUBHBIX MENTUI0B. MeTabonm3m aMMHOKHUCIIOT. KoHeuHbIe MPOAYKTHI pacnaga OCIKOB U MyTH
CBSI3BIBaHUS aMMHUaka B opranusme. [yt HOBoOOpa3oBaHMsS aMUHOKHUCIOT. [lepBuYHbBIE U BTO-
pUYHBIE AMUHOKHUCIIOTHI. 3aMEHUMBIE U HE3aMEHHMMbIE aMHUHOKHUCIIOTHI. bruocunTes Oenkos.Ma-
TpU4Hasi cxema OMOCUHTe3a OeNKOB. AKTUBHPOBaHHE aMUHOKHUCIOT (cuHTe3 amuHoami-TPHK).
Crpoenne pudocom. CocTaB MPOKAPHOTHUECKUX U SYKApUOTHIECKHX pudocoM. [Tommprnbocomsr.
Otanbl TpaHCHAUMU (MHUIMALNS, JJIOHTAllMs, TEpMHUHALKA) U uX perynsuus. Kox OeraxoBoro
cuHTe3a. OCOOEHHOCTH M'€HETHUECKOT0 KO/1a MUTOXOH/IPUI U XJIOPOILIACTOB.

Jlabopamopustii pabomot

1.OmnpeneneHue cpesbl paCTBOPOB AaMUHOKHCIIOT.
2.0npeneneHne U303JIEKTPUIECKON TOYKH JKETATUHBI.
3.Omnpenenenue TeMIiepaTypsbl IJ1aBICHUS. aMUHOKHCIIOT.
4.BnusiHUE TeMITepaTypbl Ha CBOMCTBA OEITIKOB.
5.Baustaue usmenenus pH Ha cBolicTBa O€NIKOB.
6.1BeTHbIE peakluy Ha OENKH.

Tema 7. @epmenmot (6 uacos)

Pa3nooOpasue kaTtanuTUYecKu akTUBHBIX MoseKya. Katanmutuuecku akTuBHbIE O€lKH (3H3U-
MbI), KaramuTwuecku akTuBHble PHK (pubo3umbl), KaTanuTUYeCKH aKTHUBHBIE AaHTHUTENA
(a63umsbl).Katanutuueckass Qynkmus OenkoB. Pasnuumst B cBolicTBax  (pepMEeHTOB U
KaTtanu3aTopoB MHON mpupoasl. CrnennuduyHocTs aeiicTBus pepMeHTOB. Pollb 0TeueCTBEHHBIX
yuénbix (M.I1. T1aBnoB, A.E. bpaynmreiin, B.A. DHreasrapar u ip.) B pa3BUTHU YH3UMOJIOTHHU.
[lonsiTue 0 CyOCTpPaTHOM M AIJIOCTEPUYECKOM IIEHTpaxX B MolJieKyle (GpepMeHTOB. DepMeHTHI
MOHOMEDPHI  (TPUIICHH, JIM30IMM) MW MYJIbTHUMEpPbl (TIyTaTHOH-peaykTasza). [loHstue o
kodepmenTax. Kodhepments — nepeHocurnku Bogopoaa u aektponos (HAl, HAJI®, ®AJ]), u
atoMHbIX Tpynmn (AT®, kopepment-A, HIdD-caxapa). MHOxkecTBeHHBIE ()OpMBI (PEPMEHTOB M UX
¢dbyHKIIMOHATBHOE 3HAdYeHHE. M30(depMeHThl NTaKTaTACTUIPOTreHa3bl. 3HAUCHUE HCCIICIOBAHUS
MHO>KECTBEHHBIX (OpM (QEpMEHTOB [Isl MEIUIMHBI, F€HETHKH, CEJEeKIMM W MOHUTOPHHTA



OKpykaromie cpeasl. MexanusMm neictBus ¢epMmeHToB. dDepMeHT-CyOCcTpaTHbIE KOMILIEKCHI.
Koncranta aucconuanuu depment-cyoctpatHoro kommiekca (KS) m konctanta Muxasnuca
(KM). AxTuBaTtopel W HMHruOMTOpPHl (HhepMEHTOB. BimsHue KCEeHOOMOTHKOB Ha AKTUBHOCTH
¢epmenToB. Homenknatypa u kinaccupukanus ¢epmenToB. IlpuHinunsl kinaccupukanuu
¢epmenToB. [IpoMblnIIEHHOE TMOJNIyYeHHE | TMPAKTHYECKOE HCIOJIb30BAHUE (EPMEHTOB.
IlepcnekTHBBl MPAKTUYECKOIO MCIMOJB30BaHUA pPHOO3UMOB U a03uMOB [yl OOpbOBI €
3a00J1€BaHUAMH YEJIOBEKA.

Jlabopamopustii pabomuot
1. TepmMonaOUILHOCTH (PEPMEHTOB.
2.BiisiHe aKTUBATOPOB M MHTHOUTOPOB Ha PaboTy (hepMEHTOB.

Tema 8. Bumamunot u Hekomopbwle opy2ue o0uo102uiecku aKmugHsle coeouneHus (6
uacoe)

Hctopus oTkpbITHS BATAMUHOB. POJIb BATAMUHOB B TUTAHUM YE€JIOBEKA W )KUBOTHBIX. ABUTA-
MHHO3bI, TUIOBUTAMHHO3bI, TUMEPBUTAMHUHO3bI. COOTHOIIIEHHE BUTAMHHOB U KO(EPMEHTOB.
Buramepus. JKupopactBoprmble BUTAMUHBI. BuTaMuH A U ero yyactue B 3pUTeJIbHOM akTe. Bu-
tamunbl D, K u E u ux pons B o6mene Bemiects. BogopactBopumbie BuTaMuHbl. Butamunst Bl,
B2, BS, B6, B12, ux 3nauenue B oOmeHe BemiectB. Butamun C (ackopOuHOBasi kuciota).Pas-
HOOOpa3ue OMOJOTrHYECKU aKTHUBHBIX COCAMHEHUIN: aHTUBUTAMUHBI, aHTUOMOTUKH, (DUTOHIUIBI,
repOuIuabl, AeQOoTUaHThl, POCTOBBIC BellleCTBa (BaXKHEHIINE MPEACTABUTENN W MEXaHU3MBI
JEHCTBUYS).

Jlabopamopuvie pabomut
1.KauecTBeHHas peakius Ha BATAMHH A.
2.KonnuectBeHHOE onpe/iesieHue BUTaMuHa P B dae.

Tema 9. Hyxkneunogsle kuciomol u ux oomen (4 uaca)

HcTopus OTKPBITUS U U3yYEHUSI HYKIEMHOBBIX KUCIIOT, UX XUMUYECKUN COCTaB. XapaKTepHu-
CTUKA IIyPUHOBBIX Y NUPUMUIAMHOBBIX OCHOBAaHMM, BXOJSIIUX B COCTAB HYKJIEHMHOBBIX KHCIIOT.
JlBa THIa HYKJIEMHOBBIX KUCIIOT: Jie30KcupuOoHykienHoBas kuciora (JJHK) u pubonykiennoas
kucinora (PHK).Paznuuus mexny JJHK u PHK mo cocraBy rimaBHBIX a30THCTBIX OCHOBaHUH,
MIEHTO03aM, MOJIEKYJIIpHOI Macce, Jlokanu3auuu B kieTke U GyHkuusM. CTpykTypa U QyHKIUH
JHK. Conepxanue JIHK B opranusme u jokanuzanus €€ B KIeTKe (SApO, MUTOXOHAPUH, XJIO-
poracta, snucombl). Pasmep u dopmsr monekyn JHK. Komnbuesas dopma JJTHK HexoTOphIX
¢aroB, MUTOXOHApHUil U xyoporactoB. IlepBuunas crpykrypa JJHK. Ycnexu u nepcrnekTHUBH B
paciuppoBKe CTPYKTYPbl TEHOMOB MUKPOOPIaHU3MOB, PaCTeHUH U )KUBOTHBIX. [IpoekT «I'eHom
yenoBekay. Bropuunas ctpykrypa JHK (momens k. Yorcona u @. Kpuka). Komriemen-
TapHOCTb A30THCTBIX OCHOBAaHMM M €€ 3HA4YCHHE JJIS BOCIPOU3BEIEHUS CTPYKTYpbl T'€HOMOB.
Tpernunas ctpykrypa JAHK. Cepxcninpanuzanus JJHK. M30pIT04HOCTS M1 KOMIAKTHOCTDh MOJIE-
kyn JIHK. Ctpoenne xpomaruna. Myrauuu B JIHK u ¢akropsl, ux BbI3biBaromue. Penapanus
ctpykrypsl JIHK u e€ 3nauenue i coxpanenus BunoB. Hacnencreennsie 3a6oneanus. PHK, nux
knaccudukanus (TPHK, pPHK, mMPHK, maPHK, t™PHK, Bupycusie PHK).CpaBHutensnas
xapakrepuctika BuoB PHK no ux crpykrype n ¢pyHkuusm. Mexanusm OnocuHTe3a (perimka-
nun) JIHK. ®epmentsr (PHK-nomumepasza, JIHK-nonumepasa, JIHK-nurasza) u OenkoBsle (ak-
Tophl, yuacTBytomue B perumkanuu JJHK. Permkanuonnas Bunka u stansl 6uocunresza JIHK.
Oco0eHHOCTH perIMKaluy y mpo- U 3ykapuot. buocunres PHK (tpanckpunims) u e€ perynsuus
y mpo- 1 3yKapuoT. [lonstue o TpanckpunToHax u onepoHax. Cospeanue (mpoueccunr) PHK.
Crutaiicunr u ero Buabl. Aytociuiaiicusr. «Penaktupoanue» PHK. ObpaTHas TpaHckpunius u
e€ 3HauYeHMeE I CYLECTBOBAHMS BUPYCOB (Ha IMpUMepe BUpyca UMMYHoJeduLnTa YemoBeKa 1
BUPYCOB TpPHIINIA) U BHYTPUICHOMHBIX HepecTpoek. IIoHATHE O MOABMKHBIX T€HETHYECKHX



3JIEMEHTaX U MX 3HAYCHWUM IS DBOJIOLMU INeHOMOB. [IOHATHE O IE€HETMYECKON HH)KEHEPHUHU.
[IpyHUMIBI W CcTpaTerMy MOJIEKYJISPHOTO KJIOHUPOBaHUA. JIOCTMKEHMS U NEpPCIEKTUBBI
MOJICKYJISIPHON OMOTEXHOJIOTHH.

Jlabopamopnwvie pabomut
1.BeiiesieHrue HyKJIEOIIPOTENHOB U3 APOACKEH.

Tema 10. Yenesoowvt u ux oomen (5 uacos)
Krnaccudukanus yriaeBonos. [Ipocteie yrieBoasl (MOHOCAXapHIbl) U UX MPEICTaBUTENN
(pubo3a, rioko3a, GppykTo3a, ranakrosa).CiuoxHble yriieBosl. Jucaxapuasl (caxaposa, JTak-
T03a, MajbTo3a).Ilomucaxapuapl, UX CTPYKTypa U MpeACTaBUTENH (TIIUKOTEH, KpaxMmall, KJIeT-
yaTka, XUuTHH). OyHKIMM yrIeBOA0B (SHEpreTuYecKast, MeTaboInuecKasi, perenTopHas u
np.).I'mMKonpoTenHsl Kak JeTepMUHAHTBI Tpymi KpoBu. O6meH yrineBoaos. [lytu pacnana
MOJIMCaXapuIoB.

Perymsamus pocdoponmza npu ydactum ropmoHoB, G-0enkoB, TAM® u TpOTEHMHKHHA3.
OOMeH rII0K030-6-pochata (AMXOTOMUYECKHIA M anmoToMu4eckuid myTn).OOMeH NHPOBHUHO-
rpagHoi KucnoThl. [ ukonu3. CiiupToBoe Oposkenue. JlelicTBrUEe ATaHOIAa HAa OPTaHU3M YeJIOBeKa.
[onudepMeHTHBII KOMIUIEKC OKHCIHTEIBHOTO JEKapOOKCHIIMPOBAHUS MHUPOBHHOTPAIHON
KUCHOThL. [{uki1 TpukapOOHOBBIX U AMKAPOOHOBBIX KHCIIOT, €r0 3HaYe€HHE B OOMEHE BEIIECTB U
obecrieueHnH opranusMma sHeprueid. buocunres yrneBonos. [lonsTie 0 mepBUYHOM OHMOCHHTE3E
yriaeBoJ1oB. [ mokoHeoreHe3. buocunres onuro- u moiaxcaxapuios.

Jlabopamopnwvie pabomut
1.1[BeTHBIEC peaKMy Ha KpaxMal.
2.KauecTBeHHbIE PEAKIIMIO HA MOHO- U IUCAXAPU/IBI.

Tema 11. /Tunuowvt u ux oomen (5 uacos)

OOm1ast XxapakTepucTuKa U kinaccudukanus munuaoB. CTpykTypa U QyHKIUHU JTUIUAOB. Poib
JUMHIOB B MOCTPOEHUH OHonornueckux Mmemopan. CTpykTypa U QyHKIMH JTUONPOTEHHOB. O0-
MeH XKupoB. Pacnaz ’kUpoB U B-OKHUCIIEHNE BBICIIUX KUPHBIX KUCIOT. [ THOKCUIIEBBIN IIUKII M €70
POJH BO B3aMMOCBSI3M OOMEHa JIMITUAOB M YIIIEBOIOB. MeXaHW3M OMOCHHTE3a BBICIINX JKAPHBIX
KucaoT. buocunres tpurnunepunos. Hapymenus B oomene xupoB. OKUpEeHUE U ero NPUYUHbL.
Bocku, ux crpoenue, GyHKUMU M NPEACTaBUTENH (CrepManeT, MYeauHblii Bock). CTepubl.
Crepoutsl (xosiecTepod, 3procrepo u ap.). CTpykTypa u GyHKIHMH CTEPOUIOB (XOJIeBasi KUCIIOTA,
crepousinbie TopMmoHbI). Dochomunuael. buomornueckas poas  dochomumuaos.  Doc-
(OMHO3UTH/IBI KaK UCTOYHUKH BTOPHUYHBIX MIOCPEAHUKOB TOPMOHOB.

Jlabopamopnsie pabomul
1.OnpezaeneHue TEMIIEPATyPhI IUIABICHUS U 3aTBEPICBAHHS KUPOB.
2.OMyJIbrupOBaHUE KHPOB.

Tema 12. Buonozuueckoe okucnenue u cunmes AT® (2 uaca)

Hctopuss m3ydyeHus mnporieccoB Ouosornyeckoro oxucienus: padborel A.H. baxa, B.W.
IMannanuna, O. BapOypra, B.A. Durensrapara. PazHooOpasue ¢epMEeHTOB OHOIOTHYECKOro
okucyeHus. CucreMbl MUKPOCOMAJIBHOTO OKHciieHus: B kietke. Llutoxpom P-450 u ero pons B
JIETOKCUKAIIMN KCeHOOMOTUKOB. CymepoKCHIIMCMYTa3a, KaTaiasa U X pojib B 3allUTe OpraHu3Ma
oT akTUBHBIX popM kuciopoaa. Comnpsixenune okucienus ¢ Gochopunuporanrem. CydbcTpaTHoe
¢dochopunrpoBanne u ¢pochopuIMpoBaHUE HA YPOBHE HIIEKTPOHHO-TPAHCIIOPTHOM IIETIH.
[lonsitue o compsrarouieii memOpane wmutoxoHapuil. Crtpoenue mnpotoHHoW ATdazsl u
BEPOSITHBIE MEXAHU3MBI CHHTE3a ATO.



Tema 13. I'opmonwt u ux ponv 6 oomene seugecme (8 uacos)
Knaccugukanus ropmonoB. CTepouHble TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH, ICTPATUOI,
9KJIM30H. MexaHu3M JIeHCTBUS CTEPOUIHBIX TOPMOHOB. IlenTuanpie ropMOHBI. XapaKTepruCTUKa
MHCYJIMHA, TOPMOHA pOCTa, TUPEOTPOINMHA, TACTPUHA, Ba3onpeccHa. MeXaHu3M JeicTBUs
NENTUIHBIX TOPMOHOB (Ha IIpUMepe IUItoKareHa u uHeyanHa).CaxapHblil 1uabeT 1 ero BUbI.
[Ipoune ropMoHs! (afpeHaINH, ayKCHH, THOOEpENINHBL, TUTOKMHUHBI, TPOCTArJIaHIUHbI), UX
CTPYKTYpa M MeXaHu3M JeicTBus. Punnsunr-gakropsl ropMmoHoB. Heliporopmons! (3H10p(hUHBI
u ’HKe(annHbl). [IpyMeHeHre TOpMOHOB B MEAMIIMHE U CEJIbCKOM XO3sIHCTBE.

Jlabopamopnuvie padomut

1.KauecTBeHHBIE peakIUy Ha UHCYJIVH.
2.Peakius aipeHaIHA C XJIOPHBIM JKEIIE30M.
3.Peakuus anpeHanuHa ¢ HOJIOM.

Tema 14. Bzaumoceasv u pezynayus oomena geujecms. Ilpoonemvl ouoxumuyeckoi
akonozuu (4 waca)

OOue npeacTaBiIeHUs O B3aUMOCBS3M OOMEHa BellecTB B KieTke. [loHsATHE O KiIroueBbIX
MeTabonuTax (MUPOBUHOTPAIHAS KHUCIOTa, KopepMeHT-A u ap.). B3aumocsszp OenkoBoro u
HYKJIEMHOBOTO OOMEHa, 3HauY€HUE PEeryasTOPHBIX OelKoB. B3auMocBs3b yrieBogHoOro u Oeixo-
Boro oomena. Ponp mupoBHUHOTpagHON KUCIOTH U 1ukiIa Kpebca B 3Toil B3auMocBsizu. B3au-
MOCBSI3b OOMEHa YIJIEBOJOB M JHMIMJOB; POJIb alleTWIKOIH3UMa-A B 3TOM Ipolecce. YpPOBHHU
perynsauuu oOMeHa BEIIECTB: KJIETOYHBIM, OPraHU3MEHHbINH U MOMYJISILMOHHBIA. TpaHCKpUIILH-
OHHBIH (OTIEpOHHBIN) YpOBeHb perynsiuu. OCHOBHbIE MEXAHU3MBI PETYISIIMA 0OMEHA BEIIECTB B
kjeTke. OpraHu3MeHHbIM YpoBeHb peryisiiuu. ['opMoHanpHas peryisuuss oOMeHa BEIECTB.
KackanHpiii MEXaHU3M PETYJSLMU C yYaCTUEM TOPMOHOB M BTOPUYHBIX MOCpPEAHUKOB. [lomyrsi-
[IUOHHBIM YPOBEHBb PETyIslUA. AHTHUOMOTUKH MUKPOOOB, (PUTOHIMIBI PACTCHHM, TEICPTOHBI
KUBOTHBIX U MX BIIHMSHHE HA MPOIECCHI JKU3HENEATEIbHOCTH. DKOJIOTO-OMOXUMHUYECKHUE B3aU-
MOJIEMCTBUS C YYaCTHEM Pa3IMYHBIX TPYII OPraHW3MOB: MUKPOOPIaHU3MOB, TPHOOB, BBICIIUX
pacTeHuid, )KUBOTHBIX. TOKCUHBI pacTeHuid. [IumeBsie neTeppeHTh U aHTHUAAHTHL. [luriessie
aTTPAKTaHTBI U CTUMYJISITOPBL. XeMOPETYIISITOPbI, BO3JEHCTBYIONINE HAa TO3BOHOYHBIX )KUBOTHBIX.
HakoruieHne W WCMONB30BaHHE >KUBOTHBIMH BTOPHYHBIX META0OJUTOB pacTEHH. AHTPO-
TOTeHHBbIC OMOAKTHBHBIC BEIIECTBA M MPOOJIEMBbl XUMHUYECKOTO 3arpsisHeHus omocdepsl. Dxo-
JIOTMYECKH Oe30MacHble CIOCOOBI BO3ACUCTBHS HA pa3iMyHble BUABI KMBOTHBIX, PACTEHUH H
MHUKpPOOPTraHU3MOB.

Tema 15. Xumuueckuit 21emenm (3 uaca)

Ctpoenue u coctaB atoma. COCTaBICHHE JICKTPOHHBIX U 3JCKTPOHHO-TPpahUIECKUX GOPMYIT
aTOMOB XHMHYECKHX 3JIEMCHTOB. BaJIEHTHOCTh M CTEIIEHh OKUCIICHHS XMMHUYECKHX 3JIEMEHTOB.
IMeproanyeckuii 3akoH. CpaBHHUTEIbHAS XapaKTEPHCTHKA XUMHUYECKHX 3JEMEHTOB IO HX
MOJI0KEHHIO B TIOPSIKOBOM CHCTEME XMMHUUECKHUX JIEMEHTOB U CTPOCHHIO aTOMa.

Tema 16. Bewecmeo (9 uacos)

[TocrositHHast ABoraapo. BeIUuCICHHE CTPYKTYPHBIX €IUHUI] B ONMPEACIEHHOM KOIHYECTBE,
Macce Wi o0béMe BemiecTBa. YpaBHeHue MeHnneneeBa-Kiaitnepona. CriocoObl BBIpaXXeHUs
KOHIIGHTpAllUd pPacTBOPOB (MaccoBasi, MossipHasi) I[IpaBuio cmelienusi pacTBOpPOB, («IIpaBHIIO
Kkpectay). Kpucramnoruaparsl.

Tema 17. Xumuueckue peaxuyuu (12 uacos)

['eneTndeckass CBS3b MEXAY KiIacCaMd HEOPraHMYECKUX M OPraHMYeCKUX BEIIECTB.
Tepmoxumuueckue ypaBHeHUs peakiuid. TernoBoi ¢ ekt peakiuu. 3akoH ['ecca. DHTaIBIUS
peakiuii. CKOpOCTh XMMUYECKOU peakiuu. XuMHuueckoe paBHoBecue. KoHcranta paBHOBecwusi.
Peakuuu B pacTBOpax 3ekTponauToB. ['uaponus coneit, pH pactBopos.



Tema 18. Ilosnanue u npumenenue eeuecme (10 uacos)
Brruncnenue maccel win 00bEMa TPOAYKTA pPEaKIMH IO M3BECTHOM Macce Wid 00BEMY
HCXOJISIIIETO BEIIECTBA, COJEPIKAIIETO MPUMECH.
Breruucnenune maccbl (00bEMa) KOMIIOHEHTOB CMECH BEIIECTB IOJIHOCTHIO WM YaCTUYHO
B3aMMOJICHCTBYIOIIME C PEareHTOM. OJJEKTPOJIU3 paciylaBOB M PacTBOPOB  COJICH.
CrepeoMeTprUIeCKUEe CXEMbI PEAKIMI B pacYEThI IO HUM.

Tema 19. Ilpoekmnas padoma
[penyaraercs 1uist IPOEKTHOM pabOTHI CeIyOLe TEMbI (IIPUMEPHBIE):
1. KauecTBeHHBIE peaKIIM HA aMUHOKUCIIOTHI U OCJIKH.
2. IlpuroroBnenue pactBopa Oenka (ssMuHOrO anpOymuHa). Paznenenue GEIKOB KypHHOTO
SHIIa 0 UX pacTBOPUMOCTH. [{eHaTypanust 6enkoB (0OpaTuMasi 1 HeoOpaTumasi ).
3. CpaBHUTENIbHBINA aHAINU3 MPOJYKTOB KUCIOTHOTO M ()ePMEHTATUBHOIO T'MIPOJIN3A TU- U
noJIucaxapu/oB (Ha MpUMepe caxapo3bl U Kpaxmana).
4. CiennpuIHOCTD ACHCTBUS (PEPMEHTOB (aMmiIa3a).
5. BiusHue Ha aKTUBHOCTH (PEPMEHTOB TeMIlepaTypsl, pH, akTHBaTOPOB U HHTUOUTOPOB.
6. Beinenenue puOOHYKI€ONPOTENHOB U3 IPOXIKEH.
7.KauecTBeHHOE OTnpeieNIeHHe POTYKTOB THAPOIIN3a pUOOHYKIICOTPOTEHHOB.
8. BrlaeneHue riaMKoreHa M3 MedeHu KUBOTHBIX. COMOCTaBIeHHE CTPYKTYPHI INIMKOTEHA U
Kpaxmaja.
9. Paznenenue yrieBo10B METOAOM TOHKOCIOWHON XpoMaTorpapuH.
10. I'maposn3 KUPOB MO ACHCTBUEM JIUIIA3HI.
11. BaustHue sxeTyd Ha aKTUBHOCTD JIMIIA3BL.
12. KauecTBeHHBIE peaKLU1 Ha TOPMOHBI.
13. buorennas kinaccu(uKanus XUMHUUECKUX JIEMEHTOB.
buonoruuecku akTHUBHbIE BellecTBa. BUTaMUHBI.
buosorrmueckn akTHBHBIC TOOABKH: MpOQaHaIIHsI WITH TI0JTh3a?
buonoruueckas posib BUTAMHUHOB.
14. Buramun C 1 ero 3Ha4eHUe.
15. VckyccTBEHHBIE )KUPBI — YIpo3a 370POBbIO.
16. Vcnonp3oBaHME IPOAOKEH B MUILIEBOM MPOMBIIUIEHHOCTH.
17. UccnenoBanue pU3NKO-XUMUYECKUX CBOMCTB MOJIOKA pa3HbIX IPOU3BOIUTENEH,
UMEIOIINX YKOJIOTUIECKUN CepTH(HKAT.
18. Mo B mpoayKTax MUTAaHUS U BIUSHUE €T0 HA OPraHU3M YeJIOBEKa.



KanennapHo-remaTnyeckoe NJaHMPOBaHHUE

Ha3Banue pa3iesioB U TeM

Koan4yecTBO
4acoB

Teo | IIpak
pusi | THKA

Tema 1

PacueTs! 1o
XUMHYECKAM
dhopmynam (1049)

1-2. OcHOBHBIE ITOHATHS U 3aKOHBI XHMHHU.

2

3. MaccoBas noiis. Beruncienre MacCOBOM TOJIH
XHUMHUUYECKOT'O DJIEMEHTA B COEAUHEHUU.

4. BpIBOJ XMMHUECKON (JOPMYJIbI BELIECTBA 1O
MacCOBBIM JOJISIM JIEMEHTOB.

5-6. OTHOCHUTEIBHAS TUIOTHOCTH TA30B.
YcraHoBneHue npocTeiiei GopMyIbl BEIIECTBA
M0 MaCCOBBIM JIOJISIM 3JIEMEHTOB.

7-8. BriBon bopmysl BEIIIECTBA 1o
OTHOCHTEJIbHOM IJIOTHOCTH ra30B U Macce (00beMy
WM KOJIMYECTBY) NPOJTYKTOB CTOPAHHUSL.

9-10. Pemenue 3amauunii EI'D

Tema 2

Brrancaenus mmo
YpaBHEHUSAM
XUMHYECKHX
peakuuii (244)

11-12. Beruucnenue mMaccol (KoJudecTBa, 00beMa)
BEIIECTBA IO W3BECTHOW Macce (KOJIMYECTRBY,
00bEeMY) OJTHOTO W3 BCTYIHUBIIUX B PEAKIIUIO WIIN
MOJIYYHMBHINXCA BEIICCTB.

13-14. TernnoBoii 3¢ ekt peakiuu. PacueTst o
TEPMOXUMHUYCCKIM YPABHCHHSIM.

15-16. Beruncnenue Macchl (KOJIHMUeCTBa, 00BeMa)
MIPOYKTA PEAKIINH, €CIIH OJTHO U3 HCXOTHBIX
BEIICCTB JIaHO B MU30BITKE.

17-18. Xumuueckue cBOWCTBA YIIIEBOJAOPOIOB U
CHOCOOBI UX MOTYYCHHUS.

19-20. Cxemsbl npeBpalieHui, OTpaskaromue
TEHETHYECKYIO CBSI3b MEXY YIIIEBOIOPOIAMH.

21-22. Beraucienne Macchl (00bemMa) IpoayKTa
peakiuu Mo U3BECTHOM Macce (00BeMy)
HCXOHOTO BEIIECTBA, COACPIKAIIETO
OTIPEICIICHHYIO0 MacCOBYIO JOJTIO MPUMECEH.

23-24. BeruucieHue MaccoBoil i 00bEMHOM
JIOJT BBIX0J1a TIPOYKTA PEAKITUU OT
TEOPETUICCKH BO3MOKHOTO.

25-26. BeruncieHne npoLeHTHOro COCTaBa CMECH
BEIIIECTB, BCTYIUBIINX B PEAKIIHIO.

27-28. CxeMbl IpeBpaIICHUN, OTPAKAIOIIIHEC
TEHETHUYECKYIO CBSI3b MEXKIY KiaccamMu
OPraHUYECKUX COETMHECHUIA.

29-30. CocraBieHue cxeM MpeBpalieHui,
OTPaXXAIOLINX T€HETUYECKYIO CBA3b MEXKIY
KJIACCAMU OPraHUYECKUX COCTMHEHUI.

31-32. Pemienue sKCIIepUMEHTAITLHBIX 3a/1a4.

33-34. Permenne KOMOMHUPOBAHHBIX 3a/1a4.

Tema 3

XUMHAYECKUN
SKCIIEPUMEHT U

35-36. lludporsie narauku. OO
XapaKTEPUCTHUKH.




1upoBbIE J1a-
6opatopuu (44)

37. JIP Nel. Ilpuembl padoThl B XUMHYECKOii
J1abopaTopum.

38. JIP Ne2. lludposasi 1abopaTopus 1mno
XHUMHH.

Tema 4 | Beenenue B 39-40. buoxumusi. Mictopust pa3BuTHsi OMOXUMHHL.
onoxumuio (24) | MeToapl OMOXUMHYECKUX HCCIIEOBAHUM.
Tema 5 | Xumuueckuii 41. buorenHnsle ry1eMeHThl. bruoreoxummueckuii
COCTaB KPYrOBOPOT BEIIECTB B IPUPOJIE.
OpPTraHu3MOB U 42. Bromornveckn akTHBHBIE COCTUHECHHUS, UX
o0111ee NOHATHE | POJIb B KHU3HH YEJIOBEKA, )KUBOTHBIX M PACTCHHH.
00 oOMeHe 43. TlouaTre 0 mECTUIUAAX U UX BUIAX.
BCIICCTB 1 44. JIP Ne3. KauecTBeHHBII aHAIN3
SHEpTHH B OpPraHNYecKuX COeTHHEeHHI
KHUBOH TIPUpPOJIC
(49)
Tema 6 | Benku. Pacnagu | 45. CtpoeHue u CTpyKTypa OEIKOB.
OrocHHTE3 46. CpoticTBa 6emkoB. DyHKITMOHATILHAS
OenkoB (8u) Kiaccudukanus OeiIKoB.
47-48. Pacmian 6enkoB.
49-50. buocunTe3 GENKOoB.
51. JIP Ne4. Biusinue TeMneparypbl Ha
CBOICTBA 0€JIKOB.
52. JIP NeS. Bausinue usmenenusi pH na
cBoiicTBa 0es1koB. L[BeTHBIE peakum Ha
0eJIKH.
Tema 7 | ®epmentsl (6u) | 53-54. CtpoeHue u cBOMCTBa (hEPMEHTOB.
MexaHu3Mm J1eicTBHs (PepMEHTOB.
55-56. [IpoMbIniuIeHHOE TTIOTyYeHHE U
NPaKTUYECKOE HCIIOB30BaHNE ()EPMEHTOB.
57. JIP Ne6. Tepmo1aduIbHOCTH (pepMEHTOB.
58. JIP Ne7. Biausinue akTUBaTOPOB H
HHIUOMTOPOB Ha padoTy ¢epMeHTOB
Tema 8 | Butamunsl u 59-60. Buramunsl. IcTOpHst OTKPBITHS.
HEKOTOPHIC Knaccugukarus.
npyrue 61-62. PasznooOpasue GHOIOrHYECKH aKTUBHBIX
OMONIOrMYECKU COC/IMHEHNIA.
AKTHBHBIE 63. JIP Ne8. KauecTBeHHasi peakuMs Ha
COCIMHEHUS BUTAMHH A.
(69) 64. JIP Ne9. KoamyecTBeHHOE onpe/iejieHne
putamuHa P B yae.
Tema 9 | HyknenHoBbie 65-66. CocTas, cTpoeHue, PyHKIIMHA HYKICHHOBBIX
KHUCIIOTBI U UX kucnot. buocunres JIHK u PHK.
oOmeH (4u) 67. 'eneTnueckas uHxenepus. MonexkyssipHas
OMOTEXHOJIOTHS.
68. JIP Nel0. BoigesieHue HYKJI€OIPOTEMHOB U3
JAPOAKei.
11 kaace
Tema 10 | Yraesoapinux | 1. Kimaccudukanus yrieBogos. @yHKIUU
oOMeH (5u) YIJIEBOJIOB.

2. O6meH yrieBoaoB. Ilytu pacnana nonucaxa-
PUIIOB.




3. buocunTes yrineroos.

4. JIP Nel. LiBeTHBbIE peakuyu HA KpaxmaJl.

5. JIP Ne2. KauecTBeHHbIE peaKIIMI0 HA MOHO-
H IMcaxapuabl.

Tema 11 | Jlunuael u ux 6. XapakTepucTHKa U KiIacCUPHUKAIMS JTUTUI0B.
oOMeH (5u) Crpykrypa u pyHkimn unuaoB. Pacnaa sxupos.
7. Mexanu3m OMOCHHTE3a BBICIINX KUPHBIX
kucinotT. buocunres rpurnmuuepunos. Hapymenus
B 0OMEHE KHUPOB.
8. Bocku. Ctepoussl. Dochomunuabl.
9. JIP Ne3. OnpenesieHue TeMIepaTypbl
IUIABJIEHUS U 3aTBePAeBAHUS KUPOB.
10. JIP Ne4. IMyJibrHpOBaHME KUPOB.
Tema 12 | buonornueckoe | 11-12. Ctpoenne nporonnoit AT®a3er u
OKHCJICHHE U BEpOATHbIE MeXaHU3MbI cuHTe3a ATO.
cunte3 ATD
(29)
Tema 13 | I'opmonsl u ux | 13-14. CrepouaHbie rTOpMOHBL. MexaHu3M
posb B OOMEHE | IeCTBUSI CTEPOUIHBIX TOPMOHOB
BewiecTs (84) 15-16. Ilentuaable TOPMOHBL. MeXxaHU3M JICH-
CTBUS MENITUIHBIX TOPMOHOB. CaxapHblii 1uabeT u
€ro BHIBI.
17-18. IIpoune ropMOHBI, UX CTPYKTYpa U
MEXaHU3M JencTBhs. [ [pumMenenne ropMoHOB B
MEJIMLIMHE U CEJIbCKOM XO3sIHCTBE.
19. JIP Ne5. KauecTBeHHBIE peaKIIuu HA
UHCYJIMH.
20. JIP Ne6. Peakuusi agpeHaIMHA € XJIOPHBIM
sKeJIe30M M HOI0M.
Tema 14 | BzaumocBsizbu | 21-22. O0mime npeacTaBieHus: O B3aUMOCBS3H
peryIsus oOMeHa BEIIECTB B KIIETKE.
oOMeHa 23-24. TIpo6ieMbl XUMUYECKOTO 3arps3HEHUS
BEIIECTB. O6unocdeprl. Dxonoruuecku 6e3onacHble CrocoObl
[TpoGnemsr BO3/ICHCTBUS HA KUBBIE OPTaHU3MBI.
OMOXMMUYECKOH
sKojoruu (44)
Tema 15 | Xumuueckuii 25-26. Ctpoenue u coctaB aToMa. BaneHTHOCTh U
37eMeHT (34) CTENEHb OKUCJEHUS XUMHUYECKHX HJIEMEHTOB.
Ileprognyeckuii 3aKOH.
27. CocTaBieHHeE 3JEKTPOHHBIX U JJIEKTPOHHO-
rpaduyeckux GopMys aTOMOB XUMHUYECKHUX
AIIEMEHTOB.
Tema 16 | BemectBo (94) | 28-29. I[TocTossHHas ABoranpo. Beraucienue

CTPYKTYPHBIX €AMHHUIL B OTIPECIEHHOM
KOJIMYECTBE, MacCe UK 00bEME BEIIECTBA.

30-31. YpaBuenue MenaeneeBa-Knaiinepona.
Kpucramorunparsl.

32-33. CiocoObl BeIpaXKeHUS KOHIICHTPAIIUN
pacTBOpOB (MaccoBasi, MOJISIpHAS)

34. TlpaBuiio cMeMICHHS PaCTBOPOB, («IIPABUIIO
KpEcTay).




35. JIP Ne7. IlepechilieHHbIE PACTBOPBI

36. JIP Ne8. OnpenesieHue KOHIEHTPALMH
COJISTHOM KM CJIOTHI KOHAYKTOMETPHYECKHM
THTPOBaHUEM

Tema 17

XUMHUYIECKHE
peakuuu (124)

37-38. I'eneTnyeckas CBSI3b MEXKIy KJIaCCAMU
HCOPTaHNYCCKUX U OPraHNYCCKUX BCIICCTB.

39. TepMOXMMHUYECKHE YPABHCHHS PEAKIHH.
TennoBoii 3¢ ekt peakuuu.

40. JIP Ne9. OnpenesieHue TemjaoBoro dpdexra
PacTBOpPeHUs BellleCTB B BojJe

41. CkopocTh XUMHUYECKOM peaKMi. XUMHUUECKOE
paBHOBECHE.

42. JIP Nel10. DxcnepuMeHTAIbHOE
onpeaejeHHe CKOPOCTH XMMHYECKOH peaKium.

43. Peakiuu B pacTBOpax JEKTPOJIUTOB.

44. JIP Nell. Onpenesienue
3JIEKTPONPOBOAHOCTH CHJIbHBIX H ¢JIA0BIX
3J1eKTPOJIUTOB.

45-46. I'maponus coneit, pH pacTBopoB.

47. JIP Nel2. Onpepnenenne pH pacrBopos
coJiei

48. JIP Nel3. BausiHue TeMnepaTypsbl Ha
cTelneHb IHAPOJIM3a alleTaTa HaTPUs

Tema 18

Ilo3nanue n
MIPUMEHECHHE
BemecTs (104)

49-50. Berurciienre Macchl WM 00bEMa MPOTYKTA
pEaKIMK 10 U3BECTHON Macce Wi 00bEMY
UCXOJISIIIETO BEIIECTBA, COISPIKAIIETO TPUMECH.

51-52. Beruucnenue maccol (00bEMa)
KOMITOHCHTOB CMECH BEIIIECTB TOJTHOCTHIO HITH
YaCTUYHO B3aMMO/ICHCTBYIOIIHNE C PEareHTOM.

53-54. DneKkTponu3 pacIuiaBoB U pacCTBOPOB
CoJIel.

55-56. CrepeoMeTpudecKie CXeMbI PEAKITHI 1
pacYETHI IO HAM.

57-58. Pemenne 3amannii EI'D

Tema 19

[IpoekTHas
pabota (104)

59-64. Dramns! uccnenosanus. [loaroroska
MPOEKTHBIX padoT.

65-68. 3ammTa MpoeKTHBIX PaboT




