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Padouasi nporpaMMa BHeypo4HOii AesiTeibHOCTH 1o xumum B 10 - 11 kiaaccax
«MHOroJMKasi XumMus» ¢ Hcnojib3oBanneMm ooopynosanus «Touka Pocray»llosicHuTe/IbHAS 3aNIMCKA

ILlenesasn ayoumopusn
VYyammecst 10 u 11 xkmaccoB o01eo0pa3oBaTebHBIX IMIKOJI, KOTOpbie 000opyaoBanbl «Toukoi Poctay.

Llenv npozpammur

O3HAaKOMUTH yyaluxcs ¢ OMOXMMHUEH Kak HAayKOM 3KCIEpUMEHTAlIbHOW, coYeTarolleld B ce0e OpraHuyecKyr XUMHUI0 u Ouonoruw. Takxke
TaHHBIA KypC TOMOXET C(HOpPMHUpPOBATh HABBIKA CAMOCTOSITEIBHON paboThl ¢ HU(GPOBBIMU JAaTYMKAMH, MPOBEACHUS HM3MEPEHHH M 00pabOTKH
MOJIYUEHHBIX H3MepeHud. Pa3BuUTh MO3HABaTeNbHBIA MHTEpPEC M METampeIMETHbIe KOMIIETEHIIMHM OOyYaloluXcsl 4Yepe3 MPaKTHUECKYIO
IESTEeIbHOCTD; PACIIUPUTH, YIITYOUTh U 0000IINTE 3HAHHS O CTPOCHUH, CBOMCTBAX M (DYHKIMSIX OMOMOJIEKYIT; chOPMUPOBATH YCTONYMBEIM HHTEPEC
K Ipo- (heCCUOHATIBHON JEeSITeNLHOCTH B 00JIACTH €CTECTBEHHBIX HAYK.

Cpoku peanuzayuu
[Tporpamma paccunTtana Ha 2 roga oOy4yenus. [lepuonudanocTs 3ansaTHiA: 2 yaca B Henenmo, Bcero 136 wacos (10 kmace — 68 wacos, 11 kimacc — 68
4acoB).

Dopmbl u Memoovl 00yueHUs
Y4uTenps pacupefenseT y9amnuxcs B yaeOHYIO TPYIITY TOCTOSTHHOTO COCTaBa.

I[Inanupyemble pe3yJbTAThl OCBOEHHUsI YUYeOHOI0 MpeaMeTa XHMHH C OMUCAHHEM YHHBEPCAJBHBIX Y4eOHBIX JEHCTBHIA, TOCTHIaeMBbIX
o0yyarmumucs

JIuunocmmuute pesynomamol:
Obyuarowuiicst noLyYum 803MOACHOCMb 01 YOPMUPOBAHUSL CTLeOVIOWUX TUYHOCMHbIX VY]]
- OTIpe/IeNICHNEe MOTHUBAIIUY N3yUYeHHUsI yIeOHOTO MaTepHaa;
- OIICHMBAaHUE YCBAUBAEMOTO Y4eOHOTO MaTepualia, UCXOIs U3 COIUANTbHBIX U JIMYHOCTHBIXIICHHOCTEH;
- TIOBBINIIEHUE CBOETO 00Pa30BaTEILHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3YYEHHUIO OCHOBHBIX MCTOPUUYECKUX COOBITHM, CB3aHHBIX C UCTOpUEH
pPa3BUTHS XUMHHU U OOIIECTBA;
- 3HAHWE TIPABUJI TTOBEJICHUS B YPE3BBIYAMHBIX CUTYAIIHSIX;
- OIIEHUBAHUE COIMATLHON 3HAUMMOCTH TTPO(dheccuit, CBI3aHHBIX C XUMHUEIH;
- BJIaJICHUE TIPaBUJIaMU O€3011acCHOTO 0OpaIeHusl ¢ XHMHUYECKUMH BEIIECTBAMH B 000pY-A0BaHUEM, TIPOSBICHUE SKOJIOTUUECKON
KYJIbTYpHI.

Memanpeomemnmuoie pezyiomamol:
Pezynamuenovie
Obyuarowuiicst NOIY4Um 803MONCHOCIb 0151 PopMUpoBaHus credyrouux pecyaiamusHolx YVJ[



- LIeJIenoIaraHue, BKI04asi IOCTaHOBKY HOBBIX 1ieJieH, MpeoOpa3oBaHUe MPaKTUYECKON 3a/1auM BIIO3HABATEIbHYIO0, CAMOCTOSATEIbHBIA aHAIIN3
YCIIOBUH JOCTHXKCHHS LIEIM HA OCHOBE Y4€Ta

BBIJICJICHHBIX YUYHUTEJIEM OPHEHTUPOB JICHCTBHS B HOBOM y4eOHOM MaTepHale;

- IJIJAHUPOBAHUE ITYyTH JOCTHKEHUS LIEIIEH;

- yCTaHaBJIMBAHUE LIEJIEBBIX IPUOPUTETOB, BBIICIICHNE alIbTEPHATHBHBIX CIIOCOO0B JOCTIKEHHSIIIENN U BEIOOp Hanbomnee 3¢ (heKTUBHOTO Croco0a;
- YMEHHE CaMOCTOSATENBHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIIATh UM;

- YMEHUE IPUHUMATh PEIICHUS B TPOOJIEMHOMN CUTYaINH;

- IOCTAHOBKA y4eOHOM 3a/1auu, COCTaBJICHUE IJIaHa U MOCJIe0BAaTEIbHOCTH IeHCTBUH;

- OpraHu3anus pabovero MecrTa MpH BHIOTHEHUH XUMHYECKOTO KCIIEPHMEHTA;

- IPOTHO3UPOBAHUE PE3y/IbTaTa YCBOCHUS, OLICHUBAaHNE YCBOEHHOTO MaTepHaa, OlleHKa Ka-ueCTBa U YPOBHS YCBOCHHsI, KOPPEKIIHs B IJIaH U
Croco0 ACHCTBUS MPU HEOOXOTUMOCTH.

Ilo3nasamenshole
Obyuarowuiics noay4um 603MOHNCHOCMb 0l PopMUPOBAHUS CleOVIOuUX No3Hasamenvubvix YVJ]:
- IOWCK U BBIACTICHUE HH(POpMAIH;
- aHAJIM3 yCJIOBUM M TpeOOBaHUH 3a/1a4M, BEIOOP, COMOCTAaBICHUE U 0OOCHOBAaHUE CrIocoOapeneH s 3a/1auu;
- BbIOOp Hanbosiee 3pPEeKTUBHBIX CIOCOOOB PEIIEHNUS 33Ja4l B 3aBUCMOCTH OT KOHKPETHBIX yCIOBHIA;
- BBIJIBWKEHHE 1 000CHOBaHME TUITOTE3bI, BEIOOP cr1oco6a e€ MpOBEpKH;
- CAMOCTOSITEIEHOE CO3/IaHUE aJITOPUTMa JIeSITEIbHOCTH IIPH PEUICHUHU TPOOJIEM TBOPUECKOTO UITIOMCKOBOTO XapaKTepa;
- YMEHUS XapaKTepH30BaTh BEIIECTBA IO COCTaBY, CTPOEHHUIO M CBOWCTBAM;
- OTIMCHIBAHNE CBOWCTB TBEP/BIX, )KUAKHIX, Ta3000pa3HBIX BEIIECTB, BHIJICIIEHUE UX CYIIE-CTBEHHBIX IIPU3HAKOB,
- N300pa)keHUe cOCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0O XUMUUYECKUX (POPMYIT U CYIIHOCTUXUMHUUYECKUX PEAKIMH C TTOMOIIbIO0 XUMHUYECKUX
YPaBHEHUH;
-NpoBeJieHne HAOII0IeHUH U ONMCaHKue TPU3HAKOB M YCIOBUN TE€UCHHUS XMMUYECKHX PEaKIUil, BBIMOJTHEHNE XUMUYECKOTO SKCIIEPUMEHTA,
BBIBOJIbl HA OCHOBE aHAJIM3a HAOIIOACHUH 3a SKCIIEPUMEHTOM, pEIIeHHUE 3a/1a4, TIOTYIeHUE XUMHUECKOW HHPOPMALINU U3 Pa3THIHBIX
HCTOYHUKOB;
- YMEHHE OpPTraHU30BbIBATh UCCIIEIOBAHHE C LIENBIO TPOBEPKH THITOTE3;
- YMEHUE JIeNIaTh YMO3aKIIoueHHs! (MHIYKTUBHOE U TI0 aHAJIOTHH) U BBIBOBI;
- YMEHHE 00BbEKTUBHO OIICHWBATh HH()OPMAITHIO O BEIIECTBAX U XUMUYECKHX TPOIIECCaX, KPUTHUECKH OTHOCUTHCS K TICEBIOHAYIHOU
uHpopMalnu.
Kommynuxamuenuvie
Obyuarowuiicst NOIY4YUmM 803MONCHOCHb OJIsL POPMUPOBAHUS CLEOVIOUWUX KOMMYHUKAmueHwvix Y VI
- IOJTHOE ¥ TOYHOE BHIPA)KEHUE CBOMX MBICJIEH B COOTBETCTBHH C 33/1a4aMHU M YCIOBHUSMUKOMMYHHUKAIINY;
- aJICKBaTHOE MCIOJIb30BAHNE PEUYEBHIX CPEACTB ISl AUCKYCCHU U apTYMEHTAIIUHN CBOCH MO3UIMH, YMEHHE MPECTABIIATh KOHKPETHOE
cojiepKaHue ¢ COOOIIEHUEM ero B MUChbMEHHOM NYCTHOM (hopMe, omnpeiesieHne Crioco00B B3aUMOICHCTBHS, COTPYIHUYECTBO B IOUCKE U cOOpe
nH(popManuu;
- OTIpeieIeHNE CIIOCOO0B B3aUMOJICHCTBHSA, COTPYIHUYECTBO B IOUCKE U cOope nH(pOopMaIiK, yuacTHe B AUAIOTe, INTAHUPOBAHNE O0IINX



CTI0CO00B PabOThI, MPOSIBICHUE YBAKUTEIBHOTO OTHOIICHUS K IPYTUM 00y4aeMbIM;

- OIIMCAHUE COJICPIKAHMS BBIOIHIEMBIX ICHCTBHUI C LIEJIBI0 OPUEHTHPOBKH MPEIMETHO-IIPAKTHUECKOM JIESTEIbHOCTH;

- YMEHHS YYUTHIBATh Pa3HbIC MHCHUS M CTPEMUTHCS K KOOPMHAIIMU PA3JIMYHBIX MMO3ULUI BCOTPYIHUYECTBE;

- (hopMyIIupoOBaTh COOCTBEHHOE MHEHHE U MTO3HIINIO, ApTYMEHTHPOBATh U KOOPAMHUPOBATH €€ CTIO3UIMAMH NMAapTHEPOB B COTPYIHUUECTBE MIPH
BBIPAOOTKE OOIIETO PEeLICHHSI B COBMECTHOM

IEATENbHOCTH;

- OCYILIECTBIISATh B3aMMHBI KOHTPOJIb U OKA3bIBaTh B COTPYIHHYECCTBE HEOOXOIMMYIO B3a-UMOIIOMOIIIb;

- IUIAHUPOBATh 00IIKE CIOCOOBI pabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIHMIO, OLICHKYICHCTBHI NapTHEPA, YMETh YOeXK1aTh;

- UCIIOJIb30BATh aJICKBATHBIC SI3BIKOBBIC CPE/ICTBA Il OTOOPAKEHHSI CBOMX YyBCTB, MBICJICH,MOTHBOB M MTOTPEOHOCTEI; 0TOOpaXaTh B pedn
(ormucanue, 0OBSICHEHUE) CONEPIKAHHE

COBEpIIAEMbIX JEHCTBUI KaK B (hOpMe IPOMKOM COIMAIN3UPOBAHHON peuH, Tak U B HOPMEBHYTPEHHEN peun;

- pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ysl CPEACTBA YCTHOW U MMChbMEHHOMKOMMYHUKALUU IPU paboTe ¢ TEKCTaMu ydeOHHKa
U JIONOJIHUTEJILHOW JINTEpaTypoH, CIPaBOYHBIMH TAOJIUIAMHU, IIPOSIBIIATH TOTOBHOCTD K YBKEHUIO MHOM TOUKU 3pEHUS IIpU 00CYKAECHUU
Pe3yIbTaTOB BHITIOTHEHHOW PaOOTHI.

Ilpeomemmnoie pe3yromamul
Obyuarowuiics Hayuumcs.
- IPUMEHATH OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT;
- XapaKTepU30BaTh TEPMUHBI U TIOHATHUS, OOBSICHITH B3aUMOCBSI3b MEX1Y HUMU;
- 000CHOBBIBATh CHCTEMY B3IJISIOB Ha KUBYIO IPUPOTY, IPUMEHSISI OMOJIOTHYECKHE TEOPUH, yUeHHs, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh
TpaHUIbI UX PUMEHUMOCTH;
- K1accuUIUPOBATH OCHOBHBIE OMOJIOTUUECKHE MAKPOMOJIEKYIIbI;
- ONUCHIBATh (QYHKIMH OEITKOB, HYKJICMHOBBIX KUCIIOT, YTJIEBOJOB U JIUTIH/IOB;
- YCTaHABIIUBATh CBSA3h CTPOCHUS U (PYHKIIUN OCHOBHBIX OMOJIOTMYECKUX MaKPOMOJIEKYII, HXPOJIb B IPOIECCaX KIETOYHOTO METa00IU3Ma;
- OOBSICHATH 3HAYEHHE MHUKPO-, MAaKPO- 1 YIIbTPAMUKPOIJIEMEHTOB B KIIETKE;
- IOHUMATh CYIIIHOCTHh OMOCHHTE3a O0eNKOB, MexaHu3Ma jelicTBus hepmenToB, onocunte3za JJHKu PHK, pacnana 6enkoB, Onocunresa u ooMeHa
YTJIEBOJIOB, OMOCHHTE3a M OOMEHa JIUTHJIOB,
OHMOJIOTMYECKOTo OKUCIIeHUs U cuHTe3a AT®, MexaHu3Ma JeHCTBUSI CTEPOUTHBIX TOPMOHOB;
- pemaTh 3a1a4u Ha onpezenenne nocieaoparenbHocty HykineotunoB JJHK u uPHK (MPHK), antukogonos TPHK, mocienoBarensHOCTH
aMUHOKHCIIOT B MOJIEKYJIe OelKa, MPUMEHSSI 3HAHUS0 PEeaKIUSIX MAaTPUIHOTO CHHTE3a, TEHETHUYECKOM KOJie, MPUHIIUIIE KOMILIEMEHTapHOCTH;
- JIeNaTh BBIBOJIbI 00 U3MEHEHHSIX, KOTOPbIE IPOU30IAYT B Mpolieccax MATPUYHOIO CUHTE3a BCIydyae U3MEHEHHUs ITOCIIeJ0BATEIbHOCTH
nykieotunoB JIHK;
- 000CHOBBIBATh B3aMOCBSI3b TUIACTUYECKOTO U IHEPTETUYECKOT0 OOMEHOB; CPaBHUBATH MPOLIECCHI IACTUYECKOTO U SHEPTETHIECKOTO
0OMEHOB, MMPOUCXOIAIINX B KIIETKAX KUBBIXOPTaHU3MOB;
- XapaKTepU30BaTh METObl OMOXUMHUYECKUX HCCIETOBaHUI;



- POBOJUTH Y4€OHO-UCCIIEIOBATEIBCKYIO IS TEIBHOCTD: BBIIBUTATh TUTIOTE3bI, INIAHUPOBATHLPAOOTY, OTOMPATh U TPEOOPa3OBHIBAThH
Heo0X0IMMYI0 HH(OPMAIIHIO, TPOBOIUTH IKCIEPUMEHTBI, UHTEPIIPETUPOBATH PE3YJIbTATHI, AeJIaTh BBIBO/IbI HA OCHOBE MOJIYYEHHBIX
pe3yibTaToB;

Ob6yuarowuiics noryyum 603MOACHOCIb HAYYUMbCA.

- BBIJIBUTaTh U MPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bl O XUMUUYECKMX CBOMCTBAaX BEIECTB HA OCHOBE MX COCTAaBA U CTPOEHUS, UX CHOCOOHOCTH
BCTYINATh B XUMUYECKHE PEAKLIMH, O XapaKTEPEU MPOIyKTaX pa3IMUHbIX XUMUUYECKUX PEAKLINN;

- XapaKTepU30BaTh BEIIECTBA 10 COCTABY, CTPOCHUIO M CBOMCTBAM, YCTaHABJIMBATh IPUUYUHHO-CIICJCTBEHHBIC CBA3H MEXAY JaHHBIMU
XapaKTepUCTUKAMU BEIIECTBA;

- BBIJIBUTaTh U MPOBEPATH SIKCIIEPUMEHTAIBHO TUIIOTE3bI O pe3yJIbTaTax BO3JEHCTBUS Pa3IMUHBIX (PAaKTOPOB Ha U3MEHEHNE CKOPOCTH XMMHUUYECKON
peakuuu;

- HCIOJIB30BATh NPUOOPETEHHBIE KIIFOUEBbIC KOMIIETEHLIUH MIPH BBITIOJIHEHUH NTPOEKTOB UY4eOHO-MCCIIeI0BATENbCKHUX 3314 110 U3yUEHHUIO
CBOMCTB, CIIOCOOOB IOJIyYEHHUS U pac- IO3HABaHUsI BEILIECTB;

- 00BEKTUBHO OLICHUBATh MH(OPMAIUIO O BEIIECTBAX U XUMUYECKHUX ITpOIeccax;

- 0CO3HaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUH 110 XUMUU JJI IPAKTUUECKOH 1eATEIbHOCTHU YEI0BEKA;

- C03/1aBaTh MOJEIH U CXEMBI JJIsl pEIIeHUs] y4eOHbIX U IO3HABATENIBHBIX 33/1a4; TIOHUMAaTh HEOOXOIUMOCTh COOIIOIEHUS MTPEITUCAHNH,
IpeiaraéMblX B MHCTPYKIUSX MO UCHIOJIb30BaHUIOIEKAPCTB U .

CoaepixaHue NporpamMmmsl

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

OCHOBHBIE TIOHATHUS W 3aKOHBI XUMHUU. BemectBo, XMMUYECKUN DJIEMEHT, aTOM, MOJIEKyJa. 3aKOH COXpaHEHHUs MacChl BEIIECTB, 3aKOH
MOCTOSTHCTBA COCTaBa, 3aKOH ABorajipo. KonnuecTBo BemiecTBa, MO, MOJIIpHAs Macca, MOJISIpHBIN 00beM razoB. MaccoBas nons. Berancnenue
MacCOBOM JIOJM XHWMHMYECKOTO OJJIEMEHTAa B COEAWHEHHUU. BBIBOJ XuMHUueckod ¢GOpMysIbl BEIIECTBA IO MAcCOBBIM JOJSIM JJIEMEHTOB.
OTHocuTeNbHAS TUIOTHOCTh Ta30B. YCTaHOBIEHHUE MpocCTeiIiel (QopMynbsl BEmIeCTBA MO MAacCOBBIM JOJSM DIIEMEHTOB C HCIHOJIb30BAaHUEM
aOCOJIOTHOM M OTHOCHUTEIBHOM TUIOTHOCTH BeliecTBa. BriBox (opmysbl BemiecTBa MO OTHOCHTEIBHOW IJIOTHOCTH Ta30B M Macce (00beMy WU
KOJIMYECTBY) MPOJTYKTOB CTOPAHUSI.

Tema 2. Bviuucnenusn no ypagnenuam xumuueckux peaxyui (24 uaca)

XYUMUYECKHE pEeaKlIHH. YpaBHEHHS XHMUYECKHMX peakuui. Bpluncienwe macchl (KojgudecTBa, oObema) BellecTBa MO HM3BECTHOM Macce
(KonMuecTBy, 0O0BEMY)OJHOIO M3 BCTYNMBIIMX B PEAKIUI0 MM MOJY4YMBINUXCS BemecTB. TeruoBoit 3¢ddexr peakunu. TepMmoxumuueckue
ypaBHeHUs peakuuil. PacueTsl TemioBoro sddexra peakuuu Mo JaHHBIM O KOJIMYECTBE (Macce, 00beMy) OJIHOTO M3 y4YacTBYIOIIMX B peaKlUu
BEIIECTB M KOJIMYECTBY BBIICIAIONICIHCS MM TOTTOMIAIOIIEHCS TEIUIOThl. Bhluucienne Maccol (KoJM4ecTBa, 00beMa) MPOIyKTa PpeakiuH, ecliu
OJHO M3 MCXOJHBIX BELIECTB JaHO B M30bITKE. XMMHYECKHE CBOMCTBA YIJIEBOJOPOJOB M CHOCOOBI MX MoigydeHHsA. CXeMbl NpeBpalleHui,
OTpaKarollye TeHETHUECKYIO CBSI3b MEXKIY YIJIEBOAOPOAAMU: OTKPHITHIE, 3aKPBIThIE CMeIIaHHbIe. Brruncienue macchl (00bemMa) MpoIyKTa peakliuu
[0 M3BECTHOM Macce (00BeMy) MCXOJHOIO BEIIECTBA, COAEPIKAIIEro OMPEACICHHYI0 MAacCOBYIO OO MpuMmeced. BrlumcieHne maccoBoil wim
00BEMHOM JTOJM BBIXO/A MPOAYKTA PEAKLUUU OT TEOPETUUYECKHU BO3MOXKHOTO. BBIUKMCICHHE MPOIEHTHOTO COCTaBa CMECH BEIIECTB, BCTYMUBIINX B



peakuuto. CxeMbl MNPEBpPALEHUN, OTPAXKAIOIIUE TCHETUYECKYIO CBA3b MEXAY KJIAaCCaMH OPraHUYECKUX COEIUHEHUN (COCTaBUTh YpPaBHEHUS
COOTBETCTBYIOIIMX peakiuii) [IpakTUKyM: COCTaBIICHHE CXEM IPEBPAIICHUM, OTPAKAIOIINX TCHETHYECKYIO CBS3h MEXIY KJIacCaMU OpraHUYECKUX
coenuHeHuil. Perenre KOMOMHUPOBAHHBIX 3a7a4.

Tema 3. Xumuueckuii 3kcnepumenm u yugpossie navopamopuu (4 uaca)
[udposbie natunku. OOmme xapakTepucTuku. Pusndeckue 3PpPeKxTol, UCHOTb3yeMble B padOTe JaTYUKOB.

Tema 4. Beeoenue ¢ ouoxumuio (2 uaca)
buoxumMus — Hayka O KayeCTBEHHOM COCTaBEe, KOJMYECTBEHHOM COJACpKaHUM U TpeoOpa- 30BaHUSIX B IMPOIECCE >KU3HEACATEIHHOCTU
COEIMHEHMH, 00pa3yIoLUX KUBYIO MaTepuio. McTto- pust pa3BuTust Onoxumun. Poiab oTedecTBEHHBIX YUEHBIX B pa3BUTUN OMOXUMUH. B3auMOCBs3b
OMOXVMHH C MOJICKYJSIPHOM OuoJorueii, Onohu3nkoil 1 OMOOPraHNIECKONH XUMHEH. 3HaYCHHEe OMOXWMUU ISl Pa3BUTHUSI OMOJIOTHUHU, MEIHIIMHEI,
OMOTEXHOJIOTHH, CETbCKOTO XO035HCTBA, TeHe- TUKHU M AKOJIOTUU. MeTo1bl OMOXMMHUYECKUX MCCIEOBAHUM M WX XapakTepucTuka. Mcrnonap3oBa- Hue
COBPEMEHHBIX CKOPOCTHBIX U aBTOMATU3UPOBAHHBIX (DU3HKO-XUMHUYECCKHX METOOB aHAIHM3a i1 OMOXUMHUUYECKUX Ieeid. BuoXuMuyeckne MeTo bl
MOHHUTOPHHTA OKPY>KAIOIIEH Cpebl.

Tema 5. Xumuueckuii cocmag opeanuzmos u oougee nouamue 00 oomene eeuwjecme urnepzuu 6 rcugoii npupoode (4 uaca)

[ToHsiTHE O TIABHBIX OMOTEHHBIX 3JEMEHTaX. Makpo- U MHKPOAJIEMEHTBI. 3aKOHOMEPHOCTH PaCIpPOCTPAHEHUS JIEMEHTOB B JKHBOW MPHUPOJIC.
[ToTpeOGHOCTH OPraHU3MOB B XMMHUYECKHUX dJIEMEHTaX. bHOreoXuMUYecKuil KpyroBOpOT BELIECTB B MPUPOJE — OCHOBA COXPAHEHUS PaB- HOBECHS
ouocdepsl. Macmtabbl 0OMEHa BEIIECTB B )KMBOW mpupoe. [lnactuueckue u sHEpre- THUECKHUE BEIECTBA. BHOJIOTMYECKN aKTUBHBIE COSUHEHNS,
WX pOIIb B ’KU3HU YEJIOBEKa, )KU- BOTHBIX U pacTeHuil. [IoHsATHE 0 mecTunaax U uX BUIAX.

Tema 6. Beaku. Pacnad u ouocunmes oenkoe (8 uacos)
Ponb GenkoB B mocTpoeHUH U (YHKIIMOHUPOBAHUM KUBBIX cUcTeM. [ToHsITHE O TpoTEOME U TPOTEOMUKE. AMUHOKHUCIIOTHBIN COCTaB OEJIKOB.
[ToHsiTHE O MPOTEMHOT€HHBIX aMUHOKHUCIIOTaX. Croco0 CBSI3M aMUHOKUCIIOT B OenkoBoii Mosiekysne. [lentuabl. [Ipupoansie nenTuabl (MIyTaTH-oH,
Ba30MPECCHH, SHKe(PATNHBI, SHAOP(UHBI U JIp.), UX (U3HOIOTHYECKOE 3HAUCHHUE U HC- TI0Jb30BAHUE B KAUECTBE MEAULIMHCKUX MIPENapaToB.
XUMUYECKUI CUHTE3 MENTUIO0B 3a/IaHHOTOCTPOEHHS U BO3MOXHOCTH UX IpuMeHeHus. CTpykTypa 6eskoBbIX Monekyd. [lepBuunas cTtpykTypa
6enkoB. [TpyHIUTIBI 1 METOIBI OIIpEeNICHUS IEPBUYHON CTPYKTYpHI Oenka. BTopuu- Hasg U HaaABTOpUYHAs CTPYKTYphl 6enkoB. [lonarue o6 o- u B-
KoH(popmanuax noiaunentugHon uenu (padotsl JI. [onunra). [Tapamerps! a-cinpanu nonunentTuAHoMN nenu. CBsi3b NEPBUUHON UBTOPUYHOMN
CTPYKTYp O6enkoBoi Mosekybl. Knaccudukanus 6e1KoB 1Mo 31eMeHTaM BTOPUYHOM CTPYKTYpHl. JJOMEHHBIN IPUHIMII CTPYKTYPHOM OpraHn3aluu
6enkoB. [loHATHE O CTPYKTYPHBIXH (PYHKIIMOHAIBHBIX JJOMEHAaX (Ha MpUMepe UMMYHOIJIOOYJIMHOB U KaTaTUTUYECKU aKTUBHBIX
6enxoB). TpeTnuHas cTpykTypa 6enkoB. Tumsl cBsizelt, 06ecreunBaronnX NOAJIepKaHUe TPETUIHOM CTPYKTYpBI. JIMHAMUYHOCTD TPETUUHOM
CTPYKTYphbI OesikoB. CaMoopranuzaius Tpe-TUYHON CTPYKTYpbl OEIKOBOM MOJIEKYIIBI M POJIb CHEHM(PUUECKUX OETKOB-IIANIEPOHOB B 3TOM
nporiecce. [Ipenckazanue npocTpaHCTBEHHOTO CTPOSHHSI OETKOB UCXO/S M3 UX MEPBUYHON CTPYKTYpPHI. UeTBepTUUHASL CTPYKTYpa OEIIKOB.
KoHkpeTHbIe TpuMephl 4eTBEPTUYHOM CTPYKTY-pbl OEIKOB (reéMOIIO0MH, JIaKTaT-JeruaAporeHasa, katauasa u 1ap.). Homenknarypa u kiaccu-
¢ukarys 6enkoB. yHKIMOHATBHAS KIIaCCH(PHUKAIMA OSTKOB M XapaKTEePUCTUKA OTJEIBHBIX TPYII: CTPYKTYPHBIX, COKPATHTEIbHbIX, 3aIUTHBIX,
TOKCHUYECKHUX, PELENTOPHBIX U PETYIATOP-HBIX. bekn (MeTasIOTHOHEUHBI, TEMOTTIO0UH U Ap.).



Pacnan OenkoB. DepMeHTHI, OCYIIECTBIISAIONIME pacnaja OenkoB. IIporeacoMbl — KOMIUIEKCHI MPOTEOIUTUYECKUX (HEpMEHTOB. MaxKOpHbIe
OeNKM KpPOBM KaK MCTOYHUKM OMOJOTMYECKH AKTUBHBIX HENTHIOB. MeTaGoiam3m aMMHOKHCIOT. KoHeuHble MPOAYKTHI pacrana OelKoB M MyTH
CBSI3bIBaHMS aMMHaka B opranusme. Ilytm HOBOOOpa3oBaHMS aMHMHOKHUCIOT. [lepBUYHBIE M BTO- PHUYHBIE AMHUHOKHCIOTBHL. 3aMEHUMBIC U
He3aMEHHMbIe aMHHOKHCIOTHL. brocnnTes GenkoB.Ma- TpuuHas cxema OMOCHHTE3a OEIKOB. AKTHMBHPOBaHHWE aMUHOKHUCIIOT (CHHTE3 aMHUHOALWII-
TPHK). Ctpoerne pubocom. CocTraB NpOKapUOTHYECKHX M 3YKapUOTHYECKUX puOocoM. [lommpu- 60COMBI. DTambl TpaHCHSIUHM (MHULIAALMS,
AIIOHTALUS, TepMHUHAIMA) U X perymsius. Kon 6enkoBoro cuareza. OcOOEHHOCTH T€HETHYECKOTO KOJIa MUTOXOHJIPUH U XJIOPOILIACTOB.

Jlabopamopubwtii padomot

1.Onpenenenue cpeabl paCTBOPOB aMUHOKUCIOT. 2.01npeiesieHne n303JeKTPUYECKON TOUKH JKEJTaTUHBI.
3.0mnpenenenne TeMIepaTypsbl IaBICHUS aMUHOKHUCIIOT.4. Biusinue TemmnepaTypsl Ha CBOMCTBa OEITKOB.
5.Bmusinue n3menenus pH Ha cBolicTBa 6ekoB.6.1[BeTHBIC peakIuy Ha OCNKH.

Tema 7. @epmenmot (6 uacos)

Pa3zHooOpa3ue KaTaIMTHUECKU aKTUBHBIX MojeKkyl. Karaautndyecku akTuBHbIe OeNKH (3H3U- Mbl), Katanutudecku aktuBHble PHK (pu6o3numer),
KaTaIMTUYECKN aKTHBHBIC aHTUTena (a03umer).Katamurmueckass ¢yHkums OenkoB. Pasnuums B cBoiicTBaX ()epMEHTOB M KaTaaM3aTOpPOB WHOU
npuposl. CrenuduuHocTh AecTBUS (epMeHTOB. Ponb oreuectBeHHbIX yuéHbIX (M.II. IlaBnos, A.E. bpaynmreiin, B.A. Durensrapar u ap.) B
pazButun sH3UMOIIOTUU. [loHsTHE O CyOCTpaTHOM M aNIOCTEPUYECKOM LIEHTpax B MoiieKyne (epMeHTOB. DepMEHTHI MOHOMEPHI (TPHUIICHH,
JU30LMM) U MYJIbTUMEpHI (TIyTaTuoH-penykrasa). Ilonstue o xodepmenrax. KopepmeHnTsl — mnepeHocunku Bojpopona u anekrpoHo (HA/,
HAI®D, ®AN), u atomubix rpynn (AT®, kodpepment-A, HJAD-caxapa). MHoxecTBeHHbIE (HOpPMBI (PEPMEHTOB MUX (PYHKIMOHAIBLHOE 3HAUCHHUE.
W30¢epMeHThl NTaKTaTAETHAPOreHas3bl. 3HaUEHNUE HCCIIE0BAaHUS MHOXECTBEHHBIX (GOpM (EpPMEHTOB Ui MEIULMHBI, T'€HETHKH, CEeJIeKLUU U
MOHHUTOPHHIa

OKpyKatomel cpeabl. Mexanusm JeiictBust ¢pepmeHToB. depmeHT-cyOcTpaTHble KoMIulekchl. KoHcTanTa nucconuanuu GepMeHT-CyOCTpaTHOrO
kommiekca (KS) u xoncranta Muxasnuca (KM). AxkTuBaTtopbl 1 HUHTUOUTOPH! (hepMEeHTOB. BinsHue KCeHOOMOTHKOB Ha aKTMBHOCTH (DEPMEHTOB.
Homenknarypa u kmaccuduramms ¢epmenToB. [lpuHimmel kimaccudukammm ¢depMeHTOB. [IpoMBIIUIEHHOE TIOTYYEHHE | IMPAKTHYECKOE
UCMOJIb30BaHUE PepMeHTOB. [IepcreKTHBBI MPAKTUYECKOT0 UCTIO0JIb30BaHUs pUO03UMOB 1 a03MMOB /17151 00pBHOBI ¢ 3200I€BaHUAMU YETOBEKA.

Jlabopamopnuwtii padbomot
1. TepMonaGuiIbHOCTH (HEPMEHTOB.
2. BnusiHue akTUBaTOPOB ¥ MHTUOUTOPOB Ha paboTy (pepMEHTOB.

Tema 8. Bumamunvt u Hekomopule opyzue 6uonozuiuecku akmueHle coeounenus (buacos)

HcTtopust OTKpBITHS BUTAMUHOB. POJTh BUTAMHHOB B MUTAHWW YEIIOBEKA U KUBOTHBIX. ABHUTA- MUHO3bI, THIIOBUTAMUHO3BI, TUTICPBUTAMUHO3BL.
CooTHomieHne BUTaMUHOB W KoepmeHToB. Butamepus. XXupopactBopumbie BUTaMUHBI. BuTaMuH A W €ro ydactue B 3pUTEIBHOM akTe. Bu-
tamuubl D, K 1 E 1 ux pons B oOMeHe BemiectB. BomopactBopumeie BuTamunbl. Butamunsl Bl, B2, B5, B6, B12, ux 3HaueHne B 0OMEHE BEIIECTB.
Butamun C (ackopOuHOBas kuciorta).Pa3- HooOpa3zue OWMOJIOTHYECKH AKTUBHBIX COCIWHCHWN: aHTUBUTAMHUHBI, aHTUOMOTHKH, (DUTOHIIHIIBI,
repOUIUabI, 1e(OIMaHThI, POCTOBBIC BEIIECTBA (BaXKHEHUIIINE IPEICTABUTENIN U MEXaHU3MBI JICHCTBHS).



Jlabopamopuvie pabomuol
1 .KauecTBeHnHas peakuust Ha ButamuH A. 2.KosinuecTBeHHOE onpeielieHe BuTaMuHa P B uae.

Tema 9. Hykneunogwle kuciomeol u ux oomen (4 uaca)

Hcropust OTKPBITHS U U3y4EHHSI HYKIEMHOBBIX KUCJIOT, UX XUMMUYECKUN COCTaB. XapaKTepu- CTUKA IIYPUHOBBIX U MUPUMHUIMHOBBIX OCHOBAaHUH,
BXOJISIIIMX B COCTAaB HYKJIEMHOBBIX KHUCJIOT. JIBa THIa HYKJIEHHOBBIX KUCIOT: Ae30kcupuOoHykienHoBas kuciora (JJHK) u pubGonyknenHo- Bas
kucnora (PHK).Pazmuuua mexny JJHK n PHK no coctaBy riiaBHbIX a30THUCTBIX OCHOBAaHMM, MEHTO3aM, MOJIEKYJISPHOM Macce, JIOKaJu3aluu B
kiaerke U ¢pyHkuusaMm. Ctpykrypa u ¢ynkuuu JIHK. Conepxanue JIHK B opranuszme u jokamuzanus €€ B KieTKe (s1p0, MUTOXOHJIPHUHU, XJO-
porutacra, snucomsl). Pasmep u popmer monexyn JIHK. Kombuesas ¢popma JHK HEekoTOpsIX (haroB, MUTOXOHIPUN M XjoporuiactoB. [lepBuunas
crpykrypa JIHK. Ycnexu n nepcnekTuBbl B paciin(poBKE CTPYKTYpbl T€HOMOB MHUKPOOPIaHU3MOB, pacTeHUM M >KUBOTHBIX. IIpoekT «I'eHoM
yenoBeka». Bropuunas crpykrypa JHK (monens J[x. Yorcona u ®@. Kpuka). KommiemeHn- TapHOCTh a30THCTBIX OCHOBAHUN U €€ 3HAYCHHUE IS
BOCIPOU3BE/ICHUS CTPYKTYphl reHoMOoB. Tpernunas ctpykrypa JJHK. Cepxcrupanmuzanus JJHK. M36b1TouHOCTh M KOMIIAKTHOCTH MoJie- Kyn JIHK.
Crpoenue xpomaruna. Myranuu B JIHK u ¢akropsl, ux Bb3biBatomue. Penapauust ctpykrypsl JHK u e€ 3nHauenue ansg coxpaHeHHs! BHJIOB.
HacnencrBennsie 3a6oneBanus. PHK, ux xmaccuduxamms (TPHK, pPHK, mPHK, maPHK, t™PHK, Bupycusie PHK).CpaBuurensnas
xapakrepuctrka BuoB PHK no ux crpykrype u @pynkuusm. Mexanusm 6uocuntesa (perumka- uun) JHK. @epmentsl (PHK-nonmumepasa, JJTHK-
nonumepasa, JJHK-nurasza) u OenkoBble ¢ax- Topbl, ydacTBytome B perunkauuu JIHK. Perumkanmonnas Buiika u stamel 6uocuntesa JHK.
Oco0eHHoCTH periuKanuu y npo- u sykapuot. buocunres PHK (Tpanckpunius) u e€ peryins- uus y npo- u s3ykapuot. [IoHsTHE 0 TpaHCKpUNITOHAX
u oneponax. Co3pesanue (npoueccunr) PHK. Crutaiicunr u ero Buasl. Ayrociiaiicunr. «Penakruposanue» PHK. O6parnas TpaHc- kpunuus u eé
3HAYEHHUE JJIS CYLECTBOBaHMUS BUPYCOB (Ha MpUMEpe BUpyca UMMYHOAECPUIMTA YEJIOBEKAa U BUPYCOB I'PUIINIA) U BHYTPUTC€HOMHBIX MEPECTPOEK.
IToHsATHE O MOABMKHBIX N'€HETU-YECKUX DJIEMEHTaX M UX 3HAYEHUU U1 DBOIIOLUUA N'eHOMOB. [IoHATHE 0 TeHETHYECKON UHKeHE- pul. IIpuHIUIE 1
CTpaTeruy MOJIEKYJISIPHOTO KJIOHUPOBaHUS. JIOCTHKEHUS U TEPCIIEKTUBBI MOJIEKYIISIPHON OMOTEXHOJIOTHH.

Jlabopamopuvie pabomuol
1.Beigenenue HyKIeonpOTEUHOB U3 APOXKIKEH.

Tema 10. Yzneeoowt u ux oomen (5 uacoes)
Knaccudukanus yrineBoos. [IpocTeie yrieBoabl (MOHOCAXapHIbl) U UX TpeacTaBuTenu (pubo3a, riroko3a, GpykTosa, ragaktosa).CloxHbIe
yraeBoabl. [{ucaxapuasl (caxaposa, 1ak-To3a, Manibro3a). llonaucaxapuibl, UX CTPYKTypa U IpeaCcTaBUTENN (TIIMKOTEH, KpaxMal, KJleT-4aTka,
XUTHH). DYHKIIUU YTIEBOIOB (SHEpreTHYeCKast, MeTaboIHuecKas, pelenTopHas u
np.).I'mukonpoTenHbl Kak AeTepMUHAHTHI TpyIm kKpoBu. OOMeH yrieBoaoB. [1yTu pacnaganonucaxapuaos.

Perynsmust pocdoponmuza mpu ydactuu ropmoHoB, G-6enkoB, TAM® u nporennkunas. OOMeH TIOK030-6-pochara (qUXOTOMUYECKUN U
anmotroMuueckuii myTr).OO0MEeH NMUPOBUHO- TpagHOW KucioThl. ['mukomms. CrnmproBoe OpoxeHue. JIeiicTBHE dTaHONA HAa OpPraHU3M 4YeJloBe- Ka.
[TonmudepMeHTHBIH KOMIUIEKC OKHCIUTEIBHOTO ACKApOOKCUIMPOBAHUS MHPOBUHOTPATHOW KHUCIOTHL. LMK TpukapOOHOBBIX M THUKAPOOHOBBIX
KHCIIOT, €r0 3HadeHHe B OOMEHE BellecTB M obecreueHUH opraHu3Mma sHeprueil. buocunres yrieBonoB. I[lonstne o mepBUYHOM OHMOCHUHTE3E
YII€BOOB. | MtokoHEeoreHe3. buocuHTe3 0Mro- U MOIMCcaxapuI0B.



Jlabopamopuvie pabomuol
1.1]BeTHBIC peaKIMK HA KpaxMal.
2.KauecTBeHHbIE peakIlI0O Ha MOHO- U TUCaXapHU/bl.

Tema 11. JTunuowt u ux oo6men (5 uacos)

OO0wast xapakTepucTuKa 1 Kinaccupukanust aunuaos. CTpykrypa v GyHKIUM JUNUI0B. Posib TUNNIOB B IOCTPOEHUHN OMOJIOTMUECKUX MeMOpaH.
Crpykrypa n ¢yakmum gumonporenHoB. O0- MeH >kupoB. Pacmas >xupoB U B-OKUCIIEHHE BBICIINX XUPHBIX KUCIOT. | JIMOKCHIIEBBIA LUKI U €r0
POJIb BO B3aUMOCBS3U OOMEHa JIMIIUAOB U YIIIeBOA0B. MexaHu3M OMOCHHTE3a BBICHIMX KUPHBIX KUCIOT. bruocunres tpurnuuepunos. Hapymenus B
obmene xupoB. OKUpeHue 1 ero MpuIuHbL. Bocku, UX cTpoeHne, GyHKIUU U MPEACTaBUTENHN (CTIepMaleT, MUeNuHbIA BOcK). Cte- punbl. CTeposb
(xonectepo, sprocrepoit u ap.). CTpykTypa U QyHKIMM CTEpPOMJIOB (X0JeBas KUCIIOTa, CTepouaHble ropMoHbl). docdonunuasl. buonornueckas
poib pocdonumuaoB. Poc- HOMHO3UTHIBI KAK HCTOYHUKH BTOPUYHBIX IIOCPEAHUKOB TOPMOHOB.

Jlabopamopnusie padbomoi
1.Onpenenenue TemMnepaTypsl IJIaBICHUS U 3aTBEPICBAHUS )KUPOB.2. IMYIbIUPOBAHKUE KUPOB.

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

Hcropuss u3ydeHus mpoleccoB Ouosiornyeckoro oxkucienus: padorsr A.H. baxa, B.M. Ilammaguna, O. BapOypra, B.A. Durensrapara.
PaznooOpazue QepmeHTOB OMOIOTHYECKOTO OKHUCIeHUsS. CUCTEMBl MHKPOCOMAIBHOTO OKHCIeHus B kieTke. [{utoxpom P-450 u ero ponb B
JETOKCUKAIMM KCeHOOMOTHKOB. CyNepoKCHIIMCMYTa3a, KaTaja3a U UX pojib B 3alllUTe Opra- HU3Ma OT aKTUBHBIX (GopM kuciopona. ConpsikeHne
okucnenusi ¢ ¢dochopmimpoBanueM. Cy0- crpatHoe (dochopmimpoBanue U (pochopunrpoBanre Ha YpPOBHE DJIEKTPOHHO-TPAHCIIOPTHOM IICTIH.
[TonsaTue o conpsraromeit MeMopane MutoxoHapuit. Crpoenue nporonHoi AT®da3bl 1 BeposiTHbIE MeXaHU3MbI cuHTe3a ATO.

Tema 13. I'opmonst u ux ponv 6 oomene sewgecme (8 uacos)
Knaccudukarus ropmoHoB. CTEpOUIHBIC TOPMOHBI: KOPTHKOCTEPOH, TECTOCTEPOH, SCTPAJUOI, IKAU30H. MeXaHU3M JCHUCTBHSI CTEPOHMTHBIX
ropMoHOB. llenTuaHbple rOpMOHBL. XapaKTepUCTUKAaNHCYJIMHA, TOPMOHA POCTa, TAPEOTPONMHA, TACTPUHA, Ba30IIpecCcuHa. MexXaHu3M JeiCTBUA
NENTHIHBIX TOPMOHOB (Ha IpUMeEpe IITFoKareHa u HHcyauHa).CaxapHblil T1a0eT U €ro BH/IBL.
[Ipoune ropMoHsI (aipeHannH, ayKCHH, THOOEpEeITMHBI, TUTOKMHUHBI, IPOCTArJIaHANHbI), UX CTPYKTypa U MEXaHU3M JeicTBus. Punusunr-
¢bakxTopsl TopMoHOB. Heliporopmons! (3H10pdUHBIM dHKeDaTnHbI). [I[pMeHeHHEe TOPMOHOB B METUIIMHE U CEIIBCKOM XO3SHCTBE.

Jlabopamopuvie pabomuol
1.KauecTBeHHBIE peaKkIMy Ha NHCYIUH. 2.Peakuiys agpeHanHa ¢ XJIOPHbIM Xkene3oM. 3. Peakus
aJpeHaInHa ¢ HOJIOM.

Tema 14. Bzaumoceasv u pecynayus oomena eeujecme. Illpoonemol ouoxumuueckousxonocuu (4 uaca)



OOmme mpencTaBIeHUs O B3aWMOCBS3M OOMeHa BemiecTB B kieTke. [loHATHE O KiIIOUEBBIX MeTabonuTax (MMPOBHHOTpAgHAsl KHCIOTA,
KopepMeHT-A U ap.). B3auMocBs3p 6€IKOBOrO U HYKJIEMHOBOIO OOMEHa, 3HAYEHHUE PEryJISITOPHBIX OelKOoB. B3auMocBs3b yrieBogHOro u Oenko-
Boro obmeHa. Poyib mupoBHHOTrpagHOW KUCIOTHI W nukia KpebGca B 3TOH B3amMOCBs3U. B3an- MOCBs3b OOMEHa YIJI€BOJOB W JIMIHJIOB; POJb
alleTWIKO3H3UMa-A B 3TOM Ipolecce. YPOBHU PEryssiiud oOMeHa BELIeCTB: KJIETOYHbIM, OpraHM3MEHHbIM W NONMYJSALUOHHBIA. TpaHcKkpunuu-
OHHBIN (ONEPOHHBIN) YpOBEHb peryisiuuu. OCHOBHbIE MEXaHU3MBI PETYJISAIMH 0OMeHa BeliecTB B KieTke. OpraHu3MEeHHBI YPOBEHb PEryIILUU.
I'opmonanbHas perynsnus oOMeHa BemiecTB. KackaaHbIi MeXaHM3M peryssillud C y4yaCcTHEM TOPMOHOB M BTOPHUUHBIX HOcpeqHHukoB. [lomyis-
IIUOHHBIA YpPOBEHb PETyISAIUH. AHTHOMOTUKM MHUKPOOOB, (UTOHIMABI PACTEHUH, TEIEPrOHBI KMBOTHBIX M HX BIMSHHE HA MPOLECCHI
KHU3HEEATENbHOCTH. DKOJOro-OMOXMMUYECKHE B3aM- MOJAEHCTBHUS C y4acTHEM pAa3JIMYHbIX TPYNI OpPraHU3MOB: MHUKPOOPraHM3MOB, I'puOOB,
BBICIINX pAacTeHUH, XUBOTHBIX. TOkcuHBI pacteHuid. [lumeBbie aereppeHTbl W aHTUGUAAHTHL. [lumieBbIE aTTPaKTaHTBl M CTHMYJSTOPHI.
XeMoperynsTopbl, BO3ACHCTBYIOLIME HAa IMO3BOHOYHBIX JKUBOT- HbIX. HakoIjleHHe W HCHOJIb30BaHUE KMBOTHBIMH BTOPHUYHBIX META0OJIMTOB
pacTteHuil. AHTPO- MMOTeHHBIE OMOAKTHUBHBIE BEIIECTBA U MPOOJIEMBI XUMHUUECKOTO 3arpsi3HEHUs] OMOocdephl. DKO- JTOTHYeCKH 0e30MacHbIe CIIOCOOBI
BO3/ICHCTBUS HA PA3JIMYHbIE BUbI )KUBOTHBIX, PACTEHUI U MUKPOOPIaHU3MOB.

Tema 15. Xumuueckuii snemenm (3 uaca)
Crtpoenue u coctaB aroma. CocTaBJIeHHE JIEKTPOHHBIX U 3JIEKTPOHHO-TpaPuIecKux GopMyaIaTOMOB XUMHUUYECKUX IJIEMEHTOB. BaleHTHOCTh U
CTEMEeHb OKUCIICHHSI XUMUYECKHX AJ1eMeHTOB. [lepuonnueckuit 3akoH. CpaBHUTENbHAS XapaKTEPUCTHKA XUMUYECKUX DIIEMEHTOB I10 MX MOJIOKEHUIO
B TIOPSIZTKOBOM CHCTEME XUMUYIECKUX JICMEHTOB M CTPOCHHUIO aTOMa.

Tema 16. Beuecmeo (9 uacoe)
[TocTrossHHas ABorajpo. BbluncieHHe CTPYKTYpHBIX €IMHHII B ONpEAEIEHHOM KOJMYECTBE, Macce WM 0O0bEMe BellecTBa. YpaBHEHHE
MenneneeBa-Knaiinepona. CriocoObl BbIpak€HUs KOHLEHTPALMU PAacTBOPOB (MaccoBas, MojsipHas) [IpaBmiio cMmelieHus pacTBOpoB, («IIpaBHIIO
Kpectay). Kpucramnoruaparsl.

Tema 17. Xumuuecxkue peaxuuu (12 uacoes)
['eneTnueckas CBS3b MEXKy KIaccaMH HEOPraHMYECKHX M OpraHMYecKHX BemlecTB. Tepmoxumuueckue ypaBHeHuUs peakuuil. Terooii addexrt
peakuuu. 3akoH I'ecca. DHTanbnus peakuuil. CKOPOCTh XMMHMUYECKOM peaknuu. XnMudeckoe paBHoBecue. KoHcranTta paBHOBecus. Peakunu B
pacTBopax MeKTposuToB. ['uaponns coneit, pH pacTBopos.

Tema 18. Ilo3nanue u npumenenue seugecme (10 uacos)
Brruncnenne maccel i 00b€Ma MpOayKTa peakiuy M0 H3BECTHON Macce Wi 00BEMYHUCXOIAIIETO BEIIECTBA, COACPIKAIIETO TPUMECH.
Boruncnenue maccbl (00b€Ma) KOMIIOHEHTOB CMECH BEIIECTB IMOJHOCTHIO WIIM YAaCTHMYHO B3aUMOJICHCTBYIOIIHME C PEareHTOM. ODJIEKTPOJIH3
pacIuIaBoOB U PacTBOPOB cojiei. CTEPEOMETPUYECKUE CXEMBI PEaKIIMI U PACYEThI 0 HUM.

Tema 19. Ilpoekmnuasa paboma
[Ipenmaraercst AJist MPOSKTHOM paOOTHI CIEAYIONMINE TEMBI (IPUMEPHBIC):



1. KauecTBeHHbIE peaKlIMU HA AaMUHOKUCIIOTHI U OEJIKH.

2. [IpuroroBneHue pactBopa Oenka (SMYHOro anbOymuHa). Pa3nenenue OENKOB KypHHOTO SHIIANO0 UX pacTBOPUMOCTH. [[eHaTypanus 6eIKoB
(oOparumas u HeoOpaTuMas).

3. CpaBHUTENBHBIN aHATU3 MPOAYKTOB KUCIOTHOTO U (PEPMEHTATHBHOIO THJIPOJIM3A IU- UIIOJIMCAXapHUIOB (Ha IPUMEPE caxapo3bl U Kpaxmaa).

4. CneunpuaHOCTD NEHCTBUS epPMEHTOB (aMuIasa).

5. Bausinue Ha akTUBHOCTB (PepMEHTOB TeMuepaTypsl, pH, akTHBATOPOB M HHTMOUTOPOB.

6. Beigenenue puOOHYKICONPOTENHOB U3 APONKIKEH.

7.KadyecTBeHHOE onpesiesieHre IPOAYKTOB THPOJIN3a puOOHYKIICOIPOTEHHOB.

8. Beinenenue TIMKOreHa U3 MEYSHH KUBOTHBIX. COMOCTaBICHHE CTPYKTYPHI TIIMKOTEHA HKpaxmala.

9. Paznenenue yrieBo10B METOJJOM TOHKOCIOWHOW XpoMaTorpadu.

10. I'maponu3 KUPOB MO IEHCTBHEM JIUTIA3BL.

11. BausiHue 5keq4u Ha aKTUBHOCTD JIMIIA3bI.

12. KadecTBeHHBIE pEaKIA HA TOPMOHBI.

13. buorenHas knaccuuKanus XUMHUECKUX JIEMEHTOB. bronornyecku akTuBHbIE BellecTBa. ButaMuHsbI.

Buonornveckn akTuBHBIE T00AaBKU: TpodaHanus I 1Mob3a? bruojgornueckas pojb BATAMUHOB.

14. Buramun C u ero 3HaueHue.

15. UckyccTBeHHBIE KUPbl — yTrpo3a 3710pOBbIO.

16. Hcnonb30BaHue APOKAKEH B MUIEBON MPOMBIIUIEHHOCTH.

17. UccnenoBanue pU3NKO-XUMHUYECKUX CBOMCTB MOJIOKA Pa3HbIX IPOU3BOIUTENEH, UMEIOLINX SKOJIOTMUECKUN cepTuduKar.

18. Mo B mpoayKTax MUTaHUS U BIUSHHUE €r0 HAa OPTraHKU3M YeJIOBEKa.



Ka.ﬂennapno-TeMaTn'{ecKoe IJIAHUPOBAHHUE BHeypo‘lHOﬁ HACATCJIbHOCTH 110 XUMHUH 10-11kaacc

Ne HasBanmue pa3jeiioB U Tem KounuecTBouacos
Teo IIpak
pus THKA

10 kanace
Tema 1 Pacuetsl no 1-2. OcHOBHBIC MOHSATHUS ¥ 3aKOHBI XHMUHU. 2
XUMHAYECKIM 3. MaccoBas goss. Beraricnenre MaccoBOi JOMUXUMHUYECKOTO DIIEMEHTA B 1
dopmynam (104) COEJIMHEHUH.
4. BpIBO XMMHYECKOH (OPMYIIBI BELIECTBA TTIOMACCOBBIM JOJISIM 1
AJIEMEHTOB.
5-6. OTHOCHUTEBHAS TJIOTHOCTh Ta30B. Y CTAHOBJIEHUE MTPOCTENIIIEeH 1 1
(dbopMyIbl BelecTa
110 MacCOBBIM JIOJISIM 3JIEMEHTOB.
7-8. BriBog hopmysl BEIIECTBA  MOOTHOCHUTEILHOMN 2
IUIOTHOCTH I'a30B umacce
(0ObeMy HITH KOJIMYECTBY) MPOJIYKTOB CrOPaHUSI.
9-10. Pemrenue 3ananuii EI'D 2
Tema 2 Boeruucnenus no 11-12. Beiuucnenue maccel (KoiM4yecTBa, o0beMa) BElleCTBa MO W3BecTHOW | 1 1
YpaBHEHHSIM XUMHUYECKUX | Macce (KOJUYeCTBY, 00bEMY) OJTHOTO M3 BCTYNHUBIIUX B PEAKIIHUIO WA
peakuuii (244) MOJYYHUBIINXCS BEILIECTB.
13-14. TenoBoit a3 dexr peakunu. Pacyerst mo 1 1
TEPMOXUMHUYECKAM YPaBHEHUSIM.
15-16. Boruncnenue Macchl (KOJIMYECTBA, 00bEMa)IPOIyKTa PEAKIIUH, €CIH 2
OJTHO W3 UCXOJTHBIX
BEIIIECTB JIAHO B M30BITKE.
17-18. Xumuveckre CBOMCTBA yriIeBOJIOPOIOB UCITOCOOBI MX MOTYICHUSI. 2
19-20. CxembI IpeBpaIieHui, oOTpakaromue 2
TeHETUYECKYIO CBA3b MEXKIy YIIIEBOIOPOIaMHU.




21-22. Berancnenue Macchl (00beMa) MPOayKTapeaKIuy 10 U3BECTHOU
Macce (00beMy) UCXOHOTO BEIIECTBA, COCPIKAIIETO
OTIpEIeIICHHYI0 MAaCCOBYIO JIOJIIO IIPUMECEH.

23-24. BeruucneHue MaccoBOM MM 0OBEMHOMN
JIOJTM BBIXO/1a IIPOIYKTa PEAKIIUMH OTTEOPETHUYCCKH
BO3MOKHOTO.

25-26. Brruncnenne npoueHTHOTO COCTaBa CMECH
BEILIECTB, BCTYIUBIIUX B PEAKIIHUIO.

27-28. CxeMbl peBpallieHui, OTPAKAIOIUET€HETUYECKYIO CBSI3b
MEXy KJ1accaMu
OpPraHUYECKUX COCAMHEHU.

29-30. CocraBiieHre CXeM MpEeBpaIIeHUH, OTPAKAIOIITIX
I'€HETHUYECKYIO CBSI3b MEXKIY
KJIACCAMHU OPTaHUYECKUX COCTUHCHUIA.

31-32. Pemenne sKCIEPIMEHTAIBHBIX 3a/1a4.

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

Tema 3 XUMHUECKUI 35-36. Ludposrie narunku. O6mume
HKCHEPUMEHT U XapaKTEPUCTHUKHU.
uudpoBbIe J1a- 37. JIP Nel. IIpuembI pa6oThl B XMMHYECKOH
6oparopun (44) J1adopaTopuu.
38. JIP Ne2. Lludposas JadopaTopusi no
XMMHH.
Tema 4 BBenenue B 39-40. buoxumus. Mcropus pa3BUTHS OUOXUMHH.
onoxumuio (24) MeTo b1 OMOXMMHYECKHUX HCCIEA0BAHUM.
Tema 5 XHUMHUYECKUI COCTaB 41. buoreHHsle 21eMeHThl. broreoxnmuyeckuit

OpraHU3MOB U 0011Iee
MMOHATHEO00 OOMEHE
BEIIECTB U

KpYTrOBOPOT BEUIECTB B IPUPOJIE.

42. bruonornuecku akTUBHBIE COSIUHEHMS, UX
pOJIb B ’KU3HU YEJIOBEKA, )KUBOTHBIX H PACTCHUH.

43, TlouaTye 0 mecTUIMAAX U UX BUIAX.

44, JIP Ne3. KauecTBeHHBIN aHAJIN3




SHEPIrUH B
XKUBOI npupoze(44)

OpPraun4eCKux coeUHEHUI

Tema 6

benku. Pacnag n
OnocuHTe3
OenkoB (84)

45. CtpoeHue u CTPYKTypa OEIKOB.

46. CoiicTBa 6enkoB. OyHKIIMOHATbHAS
kiaccuukanus OenKoB.

47-48. Pacniax OenKoB.

49-50. BuocunTe3 GEIIKOB.

51. JIP Ne4. Bausinue Temneparypsbl Ha
CBOliCTBa 0€JIKOB.

52. JIP No5. Bnusinue usmenenusi pH na
cBoiicTBa 0esikoB. LBeTHbIEe peakuun HADEJIKH.

Tema 7

®epMeHTHI (64)

53-54. Ctpoenue u cBoiicTBa PEPMEHTOB.
MexaHu3M JieiicTBUs PEPMEHTOB.

55-56. [IpoMbIIIIEHHOE TTOTyYSHHE H
MPaKTUYECKOE UCTIONIb30BaHNE (DEPMEHTOB.

57. JIP Ne6. Tepmo1aOuIbHOCTH (pePMEHTOB.

58. JIP Ne7. Biusinue akTUBAaTOPOB U
HHTHOMTOPOB HA PadoTy (pepMEHTOB

Tema 8

Buramunb n
HEKOTOpPbIE JpPYrue
OHOJIOTHYECKHU
aKTHBHBIE
coenuHeHus (649)

59-60. Butamunsl. Micropusi OTKpBITHSL.
Knaccudukanus.

61-62. PasHooOpa3ue GHOIOrHYECKH AKTHBHBIXCOEINHEHHH.

63. JIP Ne8. KauecTBeHHasi peakuus Ha
BUTAMUH A.

64. JIP Ne9. KosimuecTBeHHOE OmpeaeieHne
BuTamMuHa P B yae.

Tema 9

Hyxnennossie
KHCJIOTBl U MX OOMEH
(4)

65-66. Cocras, cTpoeHHe, QYHKIIUH HYKIEHHOBBIX
kuciot. buocunre3 JIHK u PHK.

67. ['eneTrueckas nHXEeHEpHs. MoOJIeKyIsIpHAs
OMOTEXHOJIOTHSL.

68. JIP Ne10. BoinesieHue HyKJIEONPOTEMHOB U3
APOKKEeH.

11 kaace




Tema 10

VYr1ieBoas 1 UXOOMEH

(59)

1. Knaccudukanust yriaeBonoB. DyHKIUu
YIJICBOJIOB.

2. O6omen yrneBonoB. [lytu pacnana monucaxa-
PUJIOB.

3. buocuHTe3 YriueBoaoB.

4. JIP Nel. liBeTHBbIe peakUMi HA KpaxmaJl.

5. JIP Ne2. KayecTBeHHbIE peaKIHI0 HA MOHO-
U JUCAXAPU/IBI.

Tema 11

JIunnaesl 1 ©uXoOMeH

(59)

6. XapakTepucTuka 1 KiaccupuKaius JUIHIOB.
Crtpykrypa u GyHKIIMM TUNUA0B. Pacnan xKupos.

7. MexaHn3Mm OMOCHHTE3a BBICIIUX KUPHbBIX
kuciaoT. buocunres Tpurnuuepunos. Hapyienuss oOMeHe XKHUpOB.

8. Bocku. Creponpl. ochoaumnuasl.

9. JIP Ne3. OmnpenelieHue TeMnepaTypbl
IJIABJICHNS U 3aTBEP/AeBaHUsI )KUPOB.

10. JIP Ned. DMyJ/ibrHpOBaHMe KUPOB.

Tema 12

buonornueckoe
OKHCIICHUE U
cunte3 ATD(2q)

11-12. Crpoenune npotoHHO AT®a3b1 UBEPOATHBIE MEXAHNU3MBI
cunte3a ATO.

Tema 13

I'opMOHBI M HX poib
B OOMEHE BEIIECTB

(84)

13-14. CrepouHbie TOPMOHBL. MeXaHU3M
JEUCTBUSI CTEPOUIHBIX TOPMOHOB

15-16. IlenTuaasie TOpMOHBL. MeXaHU3M Jieli- CTBUSI TIETITHIHBIX TOPMOHOB.
CaxapHsblit Tuader u
€ro BHIEI.

17-18. IIpoure TOPMOHBI, UX CTPYKTYpa U MEXaHU3M JIEHCTBHSL.
[IpuMeHeHne rOpMOHOB B
MEJULMHE U CEIbCKOM XO3SICTBE.

19. JIP NeS. KauecTBeHHbIE peaKIIUM HA
HHCYJIMH.

20. JIP Ne6. Peakuusi agpeHaIMHA C XJIOPHBIM
KeJIe30M U HoaoM.

Tema 14

BsaumMocBs3b u

21-22. O6mume npeacTaBiIeHUs O B3aUMOCBSI3U
0OMEHA BEIIECTB B KIIETKE.




perynsauust ooMeHa
BEIIIECTB.
[TpoGembr
OMOXHUMHYECKOI
9KoJIoruH (4u)

23-24. IIpoGieMbl XUMUYECKOTO 3arpsi3HEHHS
ouocdepsl. IKoJoTHUecKH 0e30MmacHbIe CITOCOOBIBO3ICUCTBHS Ha )KHBBIC
OpTaHU3MBI.

Tema 15

XUMHYECKUI
anemMeHT (34)

25-26. CtpoeHue u cocTaB aToMa. BaJleHTHOCTh UCTETICHD
XUMHYECKHX JJIEMEHTOB.
Ilepnoanyeckuii 3aK0H.

OKHCJICHUA

27. CocTaBiieHUE 3JIEKTPOHHBIX U AJIEKTPOHHO-Tpadudeckux Gpopmyin
aTOMOB XMMHUYECKUX
JJIEMEHTOB.

Tema 16

BemectBo (94)

28-29. IloctossHHas ABorajapo. BeuncieHnecTpyKTYpHBIX €IUHUIL B
OITPEIEIIEHHOM
KOJIMYECTBE, Macce Wi 00bEME BEIIeCTBa.

30-31. Ypasuenune MenneneeBa-Kmaiinepona.
Kpucrannoruaparsi.

32-33. CiocoObl BeIpa)keHUs! KOHIIEHTpaLuu
pacTBOpOB (MaccoBasi, MOJISIpHAs)

34. IIpaBusio cMelIeHns pacTBOPOB, («IPaBUIIO
KpecTay).

35. JIP Ne7. IlepechilieHHbIE PACTBOPHI

36. JIP Ne§. OnpenesieHne KOHIEHTPALUH
COJISIHOM KHCJIOTHI KOHAYKTOMETPUYeCKUMTHTPOBAHHEM

Tema 17

XUMHUYECKHE
peaxuuu (124)

37-38. 'eneTnueckas CBS3b MEXKAY KIacCaMu
HEOPTaHMYECKUX U OPTAaHUUYECKUX BEIIECTB.

39. TepMoXuMHUYECKHE YPaBHEHUS PEAKIIHIA.
TemnnoBoii a3 pexT peakiuu.

40. JIP Ne9. Onpenenenue Tenyioporo 3¢gdexra
pacTBOpPEeHUs BeleCTB B BOJe

41. CKopoCTh XUMHUYECKON peakluu. XUMUYECKOe
paBHOBECHE.

42. JIP Nel(. DxcnepuMeHTaIbHOE
omnpeieieHHe CKOPOCTH XUMHYECKOH peakInu.

43. Peakiuu B pacTBOpax 3JICKTPOIUTOB.




44. JIP Nell. Onpenesienue
3JIEKTPONPOBOAHOCTH CHJIbHBIX H CJIa0bIX3JIEKTPOJIMTOB.

45-46. T'uaponus coneid, pH pacTBopoB.

47. JIP Nel2. Onpenenenue pH pacTBopos
coJsiei

48. JIP Nel3. Bausinue TemMnepaTypsbl Ha
cTeneHb IUIPOJIN3a aleTaTa HaTPusi

Tema 18

Ilo3nanue u
MIPUMEHEHHE
BemecTs (104)

49-50. Brruucnenue maccol Wi 00bEMa MPOIyKTapeaKIuH 10 U3BECTHOM
Macce Wi 00BEMY UCXOISIIETO BEMIECTBA, COIePIKAIIETO IPUMECH.

51-52. Beruncnenue macchl (00bEMa)
KOMIIOHEHTOB CMECH BEIIECTB MOJHOCTHIO HITMYACTHYHO
B3aMMOJICHCTBYIOIINE C PEareHTOM.

53-54. DnekTponau3 paciiaBoB U PaCTBOPOB
COJIEH.

55-56. CtepeomeTprdecKre CXeMbl PeaKIHi 1
pacy€Tsl 110 HUM.

57-58. Pentenne 3amanuii EI'D

Tema 19

[IpoektHas pabota
(109)

59-64. Drans! uccnenosanud. Iloaroroska
MIPOEKTHBIX paboT.

65-68. 3amuTa NPOEKTHBIX PadoT




