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IMosicuuTeILHAS 3aIIMCKA

PaGouyasi nporpaMMa BHEYpO4HOM 1eATeIbHOCTH 10 Xxumuu B 11 kiaacce « MHOroIuKast
XHUMHUS» ¢ HCMOJIb30BaHueM 00opynoBanusi «Touka PocTa» cocTtaBiieHa HA OCHOBe:
1. 3akona «O06 oOpazoBanuu B Poccuiickoit ®enepanumn» ot 29.12.2017r. Ne 273- @3 (c
WU3MEHEHUSIMN);
2. Yuebnoro mana MKOY «bynykrunckoi COLy;

Taixke JDaHHBII Kypc IOMOXET C(OPMHPOBATH HABBIKM CAMOCTOSITENIBHOW palboThl C
U(PPOBBIMU JATYMKAMH, TPOBEACHHUS H3MEPEHHH M OOpa0OTKH MOJyYEHHBIX H3MEPEHHM.
Pa3BuTh mo3HaBaTeNbHBIM HMHTEPEC W MeETAlpeIMEeTHbIC KOMIIETEHIIMH OOydYaroLIuXcsi depes
NPAaKTUYECKYIO JESITEIbHOCTh, pPACHIUPHUTh, YIIIyOUTh W OOOOIIMTH 3HAHUS O CTPOCHHH,
cBOWcTBaX M (YHKIMAX OHMOMOJIEKYJ; c(OpMUPOBaTh YCTOMUYUBBIA MHTEpPEC K IPO-
(eccnoHanbHOM IEATEIIFHOCTH B 00JIACTH €CTECTBEHHBIX HAaYK.

OCHOBHOM aKLEHT IIPpU pa3paboTKe MPorpaMMbl Kypca JeJIaeTcsl Ha pPelIeHuH 3a/1ad 110 OJIoKaMm:
«Ob6mas xumusy, «Heopranmueckas xumus», «Oprannueckas xumus». Oco0oe BHUMaHHE
yIeJISeTCsl METOJIMKE PelIeHUs 3a1a4 2 YaCTH [0 KOHTPOJIbHO- U3MEPUTEIbHBIM MaTepHaiaM
EID.

yue6ubii mwian MKOY «Bynykrunckoit COLL» otBoxut 34 yaca i Kypca BHEYPOUHOU
ACATCIBbHOCTH

«MHOroauKass XuMHMs», u3 pacdera 1 yueOGHBIN yac B Heemr0. PaGoyas nporpamMma
paccunTana Ha 34 yaca.

B npoyecce peanuzayuu npediazaemoii npocpammuvl UCNOIb3Yemcs

credyowas aumepamypa OJisl yYauuxcsl

1. ABtop cocraButens . A. [llunapesa - IIporpaMMbl 371€KTUBHBIX KypcOB. XHUMHUS TPOPUIBHOE
oOyuenue 10-11 knacc — M, Ipoda 2006 r.

2. E.B. Tarnosa — HccnenoBaTenbckas 1€ATENBHOCTD yUaluxcs o XuMuu — M., I'nobyc, 2007
T.

3. .M. TurtoBa — Xumus u uckycctso — M., Benrana-I'pag, 2007 r

4. Apremenko A.U., Tukynosa U.B. Anydpue E.K. — [IpakTukym 1no opraHuueckoi XMUMUHU —
M., Bricmras mkoima, 2001 T

5. O. Onbrun — OnbIThl 6€3 B3pbIBOB — M, Xumus , 1986 r

6. 2. I'pocc, X. BaiicmanTtens —Xumust 17151 1r0003HaTeNbHBIX — JI., Xumus JleHunrpaackoe
ornenenne, 1987 T.

7. I1.A.OpxekoBckuii, B.H. laBeinos, H.A. TutoB - TBop4ecTBO yyammxcs Ha MPAaKTHYECKUX
3aHATHSX 10 XUMHH.- M., ApkTu, 19991

Ilnanupyemsble pe3yabTaTbl OCBOCHHSI Y4eOHOro mpeaMeTa XMMHMH C ONHCAHHEM
YHHBepPCAJbHBIX Y4eOHBIX A€l CTBHUIH, JOCTUTaeMbIX 00YUYaI0IIIMMHCS



JTuunocmmuule pezynomameol:
Obyuarowuiics noay4um 03MONCHOCMb OISl PopMUposanus ciedyrouux iudHocmuvix YVJ/I:
- ompeiesieHne MOTUBAIIMK U3y4eHUs Y4eOHOro MaTepuaa;
- OIICHMBAHHUE YCBAMBAEMOT0 Y4€OHOTO MaTepHalia, HCXO/s U3 COIMAIBHBIX U JINYHOCTHBIX
IIEHHOCTEH;
- MOBBIIIEHUE CBOETO 00Pa30BATEIILHOTO YPOBHSI M YPOBHS TOTOBHOCTH K U3YUEHUIO OCHOBHBIX
HMCTOPUYECKUX COOBITHUM, CBSI3aHHBIX C UCTOPHEH pPa3BUTHS XMMHUHU U OOIIECTBA;
- 3BHAHUC HpaBI/IJI IIOBCACHUSA B T-Ip6'13BI:I'-IaI\/'IHLIX CI/ITyaI_[I/ISIX;
- OIIEHWBAHHUE COLMAIILHON 3HAYMMOCTH NPO(ECCHid, CBI3aHHBIX C XUMHUCH;
- BIIQJICHHUE TIPaBHJIaMU OE30MACHOTO OOPAIICHHUS ¢ XUMUYECKIMH BEIIECTBAMH H 000PY-
JIOBAaHUEM, TIPOSIBIICHUE KOJIOTMYECKON KYJIbTYPHI.

Memanpeomemmnbie pe3yiomamal:
Pezcynamuenuvle
Obyyatowuiics NOIYUUM 803MONCHOCTY 01 POPMUPOBAHUS CLEOYIOUWUX PeYTAMUBHBIX
yva
- [eJIenoIaraHye, BKIF0Yast MOCTAaHOBKY HOBBIX IIeJIeH, mpeoOpa3oBaHue MPaKTHUECKON 3a7auu B
MO3HABATENIbHYIO, CAMOCTOSITENIbHBIN aHAIN3 YCIOBUN JOCTUKEHHUS 1I€TTM Ha OCHOBE yuéTa
BBIJICTICHHBIX YYHTEJIEM OPHUCHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepuale;
- IJTAHUPOBAHUE ITYTH TOCTHXKEHUS 1IeIeH;
- YCTaHABIIMBAHUE IEJICBBIX PUOPUTETOB, BHIICIICHHE aTbTCPHATUBHBIX CIIOCOO0OB JTOCTHKCHHUS
1eau ¥ BeIOOp Hanbosee 3pPpekTHBHOrO criocooa;
- YMEHHE CaMOCTOSTEIIFHO KOHTPOJMPOBATH CBOE BPEMsI U YIIPABIIATH UM;
- YMEHHE IPUHUMATh PEIICHUS B TPOOJIEMHON CUTYaIlUH;
- TOCTAHOBKA y4eOHOM 3a/1au, COCTaBIICHHE TUIaHa U MOCIIEIOBATEIBbHOCTH ACHCTBHIA,
- opraHu3aius padbouero MecTa MpH BBIMOJIHEHUN XUMUYECKOT0 KCIIEPUMEHTA;
- IPOTHO3UPOBAHME PE3YJIbTaTa YCBOCHHS, OLICHWBAHIE YCBOSHHOTO MaTepHaa, OleHKa Ka-
YeCcTBa U yPOBHS YCBOCHUS, KOPPEKIUS B TUIaH U CIIOCOO JACHCTBUS TPU HEOOXOAUMOCTH.

Ilo3nasamenshoie
Obyuarowuiicst NOLYYUm 803MONCHOCIb OJisL POPMUPOBAHUS CLEOYVIOUWUX NOZHABAMEILHBLX
YViI:
- IOMCK U BBIJICIICHUE HHPOPMAITUH;
- aHaJIM3 YCJIOBUI U TpeOOBaHMIA 3a/1a4M, BEIOOD, COMOCTaBIeHHE U 000CHOBaHUE CIIOco0a
pelICHHS 3a/1a4H;
- BBIOOp Hanbomnee 3P PEeKTUBHBIX CIOCOOOB PEIIeHNUs 33Ja4l B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBH;
- BBIIBIDKEHHE U 00OCHOBaHUE TUIIOTE3bI, BEIOOP criocoba e€ mpoBepKu;
- CAMOCTOSITEJIEHOE CO3/IaHUE aITOPUTMA JACSITEIHHOCTH MIPU PEIICHNH POOIIEM TBOPUECKOTO U
MOMCKOBOTO XapaKTepa;
- YMEHUS XapaKTePH30BaTh BEIIECTBA MO COCTaBY, CTPOCHUIO U CBOHCTBAM;
- OMUCBIBAHNE CBOMCTB TBEPABIX, KHUAKNX, Ta3000pa3HbIX BEUIECTB, BhIACIEHUE HX CYIIe-
CTBEHHBIX IPU3HAKOB;
- N300paKEHUE COCTaBa MPOCTEHUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (DOPMYII U CYIITHOCTH
XUMHUYECKHX PEAKIIMIA ¢ TTIOMOIIbI0 XUMUISCKUX YPAaBHECHUI;
-pOBeICHNEe HAOIIOICHUI 1 OMMCaHUe TPU3HAKOB U YCIOBUN TEUCHUSI XUMHUECKUX PEaAKITHi,
BBITIOJTHCHHE XUMHUYECKOT0 SKCIIEPUMEHTA, BBIBOJIBI HA OCHOBE aHATN3a HAOJIOICHUH 32
AKCIIEPUMEHTOM, PEIICHUE 33/1a4, TOyYeHUE XUMUIECKOU NH(OPMAIINK U3 Pa3TMUHBIX
HUCTOYHUKOB;
- YMEHHE OpPTraHU30BbIBATh UCCIIEIOBAHUE C LIETbI0 IPOBEPKHU TUIIOTE3;
- YMEHHE JIeNIaTh YMO3AKITFOUCHUS (MHIYKTHUBHOE W IT0 aHAJIOTHUH ) M BBIBOJIBI;



- yMeHHe 00bEKTUBHO OLIEHWBATh MH(OPMALIMIO O BEIIECTBAX U XUMUYECKHUX IMTpoleccax,
KPUTUYECKH OTHOCHTBHCS K TICEBIOHAYYHOU MH(POPMALIUH.

Kommynukamuenwie
Obyyarowuiics NOIYYUM 03MONCHOCI 01 POPMUPOBAHUSA CEOVIOUUX KOMMYHUKAMUBHBIX
YV
- IOJTHOE ¥ TOYHOE BBIPAKEHHE CBOMX MBICIICH B COOTBETCTBUU C 3a/1a4aMU M YCIOBHAMU
KOMMYHHKAIIH;
- 4JICKBaTHOE MCIOJIb30BAHNE PEUEBBIX CPEACTB AJISl IUCKYCCUU M apTyMEHTAIMH CBOCH
MO3UIMH, YMEHHE MIPEICTABIATh KOHKPETHOE COAECPKAHKUE C COOOIIEHNEM €r0 B MUCbMEHHOU U
yCTHOM (hopMme, ompeiesieHne ClIoco00B B3aUMOICHCTBHSI, COTPYAHUYECTBO B ITOMCKE U cOope
nHpopmanuu;
- OTIpeJIeIeHne CII0COO0B B3aUMOJICHCTBHUS, COTPYIHUYECTBO B IOUCKE U cOOpe MH(pOpMAIIHH,
ydacTue B Uajore, iIaHUPOBaHUE OOIIUX CIOCOO0B pabOThI, MPOSIBIICHNE YBAXKUTEIHLHOTO
OTHOILEHHS K JPYTUM 00y4aeMbIM;
- OMHMCAHKE COJIEP>KAHUS BBITIOTHSAEMBIX JACUCTBUMN C LIETTBI0 OPUEHTUPOBKH MPEIMETHO-
MPAKTUYECKON JIESITENBHOCTH;
- YMEHHS YUUTHIBATh pa3Hble MHEHHS M CTPEMHUTHCS K KOOPIMHAIIMK PA3TUYHbIX MO3UIUI B
COTPY/HUYECTBE;
- (hopmynupoBaTh COOCTBEHHOE MHEHHE U MO3UINIO, ApTYMEHTUPOBATH M KOOPAUHUPOBATH €€ C
MO3HUIIMSAMH MTAPTHEPOB B COTPYIHUYECTBE MPH BHIPAOOTKE OOIIEro perieHus: B COBMECTHOM
JESITEIIbHOCTH;
- OCYILECTBIISAATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3a-
MMOTIOMOIIIb;
- IUTAHUPOBATh O0IIME CLIOCOOBI padOThI; OCYIIECTBISATH KOHTPOJIb, KOPPEKIIUIO, OLEHKY
neicTBuil mapTHEpPa, yMeTh yOexKaTh;
- UCTIOJIH30BATh a/IEKBATHBIC SI3BIKOBBIE CPEJCTBA I OTOOPaYKEHUSI CBOMX YYBCTB, MBICIICH,
MOTHBOB U TOTPEOHOCTEH; 0TOOpaKkaTh B peuH (ONMCaHKe, OOBSICHEHUE) COACPIKaHHE
COBEpILIAEMBIX JICHCTBUI KaK B (pOPME TPOMKOM COIMATM3UPOBAHHOM peun, Tak U B popme
BHYTpEHHEH peul;
- pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCITOJIB3YSI CPEJICTBA YCTHOM M TUChMEHHOM
KOMMYHHKAIMH IPU paboTe ¢ TEKCTaMU y4eOHUKa U TOTIOJHUTENIbHON JTUTEpaTypoH,
CIPaBOYHBIMHU TAOJIUIIAMH, TIPOSIBIATH TOTOBHOCTh K YBaKCHUIO MHOW TOYKH 3PEHUS TIPU
00CYX/IeHUH pe3yIbTATOB BBIIIOJHEHHOW PabOTHI.

Ilpeomemmnuie pesynomamaol
Obyuarowuiics Hayyumcs:
- IPUMEHAITh OCHOBHBIE METObI TO3HAHMS: HAOIIOACHNE, U3MEPEHHE, SKCIIEPUMEHT;
- XapaKTepU30BaTh TEPMUHBI U TIOHSTHS, OOBSICHATH B3aUMOCBS3b MEXIY HUMU,
- 000CHOBBIBATH CUCTEMY B3TJISI0B HA )KUBYIO IPUPOY, IPUMEHSST OMOIOTHUECKUE TEOPUH,
YYEHHs, 3aKOHBI, 3aKOHOMEPHOCTH, IOHUMATh TPAHUIIBI UX TPUMEHUMOCTH,
- KJIacCU(UIIUPOBATH OCHOBHBIE OMOIOTHUYECKUE MAKPOMOJIEKYJIIHI;
- OMUCHIBATh (DYHKIIMHU OEITKOB, HYKJIEHHOBBIX KUCIIOT, YIJIEBOIOB U JTUUIOB;
- YCTaHABIMBATh CBS3b CTPOCHUS U (YHKITHI OCHOBHBIX OMOJIOTUYECKUX MAKPOMOJIEKYI, HX
POJIb B IIpOIeccax KIETOYHOIO MeTaboIn3Ma;
- 00BSACHATH 3HAYCHNE MUKPO-, MAKPO- U yIBTPAMUKPOIIIEMEHTOB B KIIETKE;
- IOHUMATh CYIIIHOCTh OMOCHHTE3a 0eJIKOB, MeXaHu3Ma JelcTBus hepmeHToB, buocunTesa JJHK
u PHK, pacnana 6enkoB, OnocuHTe3a 1 0OMeHa yriieBoJ0B, OMOCHHTE3a U OOMEHa JIUIHIOB,
Ouonoruueckoro okucienus u cuare3a AT®, mexannzma JeicTBUS CTEPOUTHBIX TOPMOHOB;
- pemaTh 3aJa4M Ha ornpezaesieHue nocienosarenbuocty Hykineoru10B JIHK nu uPHK (MPHK),
antukonoHoB TPHK, nocnenoBarensHOCTH aMUHOKHUCIIOT B MOJIEKYJIe OeKa, IpUMEHsIsl 3HaHUS
0 peaKIUsX MaTPUUYHOTO CUHTE3a, FTEHETUYECKOM KOJE, MPUHIIMIE KOMIUIEMEHTapHOCTH;



- JIeNaTh BBIBOJbI 00 M3MEHEHUX, KOTOPbIE TPOU30MIYT B Mpolieccax MaTPUYHOIO CUHTE3a B
clly4ae U3MEHEHHUs nocienosareiabHocTy Hykieotn 0B JJHK;

- 000CHOBBIBAaTh B3aUMOCBS3b IUIACTUYECKOT0 U SHEPreTUYECKOro 0OMEHOB; CPaBHUBATb
MPOIIECCHI TUTACTUYECKOTO U HHEPTETHUIECKOT0 0OMEHOB, IPOUCXOISIINX B KIETKaX KHUBBIX
OpPraHU3MOB;

- XapaKTepu30BaTh METOIbl OMOXUMHUYECKUX HCCIICTOBAHHIA;

- IPOBOJIUTh YUE€OHO-UCCIIEI0BATENBCKYIO I€ATEIbHOCTh: BbIIBUTaTh TMIIOTE3bl, INIAHUPOBATh
paboTy, oTOMpaTh U MPeodPa30BHIBATH HEOOXOAUMYIO HH(POPMAITUIO, IPOBOIUTH
JKCIIEPUMEHTHI, HHTEPIPETUPOBATh PE3YJIbTATHI, 1€]1aTh BHIBOIBI HA OCHOBE MOJIyYE€HHBIX
pE3yJIbTaTOB;

Obyuarowuiics noay4um 03MONCHOCIb HAYUUMbCA!

- BBIJIBUTATh U MIPOBEPSITH IKCIEPUMEHTAIBHO TUIIOTE3bI O XUMUYECKUX CBOMCTBAX BEILIECTB HA
OCHOBE UX COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYNAaTh B XUMUYECKHE PEAKIIMH, O XapaKTepe
Y TIPOJIYKTaX Pa3IMYHbIX XUMUYECKUX PEAKIIUIA;

- XapaKTepU30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO M CBOWCTBAM, YCTaHABIMBATh IPUYHMHHO-
CJICICTBEHHBIC CBSI3U MEXK/y IaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

- BBIZIBUTATh U MPOBEPSITh SKCIIEPUMEHTAILHO TUIIOTE3bI O Pe3yabTaTaX BO3JCHCTBHS pa3InYHBIX
(akTOpOB HAa U3MEHEHHE CKOPOCTU XMMHUUYECKOIN peakluu;

- ACTIOJIb30BaTh MPHUOOPETEHHBIC KIFOUEBbIE KOMIIETEHIIUH TP BBIOJIHEHUU TPOEKTOB U
y4eOHO-HCCIIeIOBATENBCKHX 3a/1a4 [T0 U3YYEHUIO CBOKCTB, CIOCOOOB MOIyUEHUS U pac-
MO3HABAHUS BEIIECTB;

- 00BEKTHBHO OLEHUBATh HH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX MPOIleccax;

- 0CO3HaBaTh 3HAUYECHUE TEOPETUUYECKUX 3HAHUM 110 XUMUU JJIs1 IPAKTUUECKOH J1eATeNbHOCTH
YEJI0BEKA;

- CO3/71aBaTh MOJICJIA U CXEMBI JUIsl pEIeHUs YUeOHBIX U MO3HABATEIbHBIX 33/1a4; TOHUMATh
HE00XO0IUMOCTh COOIIOCHUSI IPEANUCAHUH, IPEAJIaraéMbIX B HHCTPYKLIUAX 10 UCIOJIb30BaHUIO
JIEKapcTB U Ap.

Coaep:xaHnue nporpaMmal

Tema 1. Pacuemul no xumuueckum popmynam. (10 uacoe)

OCHOBHBIE ITOHATHAS U 3aKOHBI XWUMMHHU. BGHICCTBO, XUMHAYECKUN OJICMCHT, aTOM, MOJICKYJIA.
3aKOH COXpPaHEHHsI MAcChl BELIECTB, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABorajpo. KonnuectBo
BEIIIECTBA, MOJb, MOJIApHAs Macca, MOJSPHBIM 00BeM Tra3oB. MaccoBas noss. Beruncnenue
MAacCOBOM JIOJIW XHUMHYECKOTO DJIeMEHTa B COEAMHEHHMU. BBIBOA XMMHUUYECKOH (HOpMYIIbI
BEII[ECTBA M0 MACCOBBIM JOJISIM 3JieMeHTOB. OTHOCUTENIbHAS TJIOTHOCTH Ta30B. Y CTAaHOBJIEHUE
npocteiiimel (GopMynbl BElIecTBa MO MAaCCOBBIM JONISIM JJIEMEHTOB C HCIOJB30BaHUEM
aOCONIOTHOW M OTHOCWUTEIbHOM IIJIOTHOCTH BemiecTBa. BwiBox ¢opMynbl BeliecTBa IO
OTHOCUTEINIbHOH IIIOTHOCTH Tra30B U Macce (00beMy WM KOJIMYECTBY) MPOIYKTOB CTOpPaHHUSL.

Tema 2. Bviuucnenus no ypasnenuam xumuueckux peaxyuit (24 uvaca)

XUMHYeCKUE peakllMi. Y paBHEHUsI XUMUYECKHUX peakiuil. Berarcnenue maccsl (KOIMYEeCTBa,
o0beMa) BellecTBa MO HM3BECTHOM Macce (KOJIMYECTBY, OOBEMY)OJHOTO M3 BCTYNMBIIUX B
peaKnuIo WM TOJy4YyuBHIMXCA BemlecTB. TemnoBod 3¢ ekt peakuuu. TepMoxumuueckue
ypaBHeHMsI peakuuid. PacyeTsl TerioBoro s3gdexra peakuuu Mo JAaHHBIM O KOJIWYecTBe (Macce,
00BeMy) OJHOTO M3 YYacTBYIOIIMX B PEAKIUU BEIIECTB M KOJIMYECTBY BbIACISIOLICIHCS WU
MOTJIOIIAIOIIEH S TeIIOThl. Bbruncienune macchl (KonuyecTBa, 00beMa) MPOJYKTa PEakiHH,
€CJIM OJJHO M3 MCXOJHBIX BEIIECTB JAaHO B M30bITKE. XMMUYECKHE CBOICTBA YIieBOJOPOAOB U
cnocoObl ux monydeHus. Cxembl NMpEeBpaIleHUi, OTpakalollhe I'eHETHYECKYIO CBSI3b MEXIY
YIJI€BOIOPOAAMHU: OTKPBITHIE, 3aKPBIThle CMelIaHHble. Boruncinenue maccsl (0o0bema) MpoayKTa
peaknuy Mo M3BECTHOH Macce (00beMy) MCXOTHOIO BEIIECTBa, COJEPIKAIIEro OINpeesIeHHYIO
MacCOBYIO JIOJII0 TpuMeceil. Bpluncienne mMaccoBoil WM OObEMHOM JOJM BbIXOJa MPOJYKTa



peaKuuu OT TEOPETUYECKH BO3MOKHOIO. BBIYMCIICHME MPOLIEHTHOIO COCTaBa CMECH BEILIECTB,
BCTYNMBIIUX B peakiuio. Cxembl MpeBpallleHul, OTPAKAIOLIUE T€HETHUUYECKYIO CBSI3b MEXKIY
KJJacCaMU OPraHUYeCKUX COEIMHEHHUH (COCTaBUTh YpPaBHEHUs COOTBETCTBYIOIIMX PpeaKIuil)
[TpakTUKyM: COCTaBJIEHHE CXEM IPEBPALICHUI, OTpa)karoIIMX I'€HETUYECKYIO CBSI3b MEXIY
KJIacCaMU OpraHMYecKUX coeAMHeHu. Perenne KOMOMHUPOBAaHHBIX 3a/1ay.

Tema 3. Xumuueckuii Ikcnepumenm u yughposwvie nravopamopuu (4 uaca)
[udpossie martunku. OOmue xapakrepuctuku. duzndeckne 3PQGEKTh, HCIOIb3YeMbIE B
paboTe TaTYUKOB.

Tema 4. Beeoenue ¢ ouoxumuio (2 uaca)

buoxuMus — Hayka O Ka4eCTBEHHOM COCTaBe, KOJMYECTBEHHOM COJEPKaHUU U Ipeodpa-
30BaHUAX B MpPOIECCe KUIHEACATEILHOCTH COCTUHEHNH, 00pa3yIoMX XKUBYIO Mareputo. Hcro-
pus pa3BUTHS OMOXMMHUH. POJIb OTEUeCTBEHHBIX YYEHBIX B Pa3BUTHHM OMOXUMHH. B3ammocBs3b
OMOXMMUH C MOJIEKYJISApHOU Ouosnorueit, Onopusnkoir 1 OGMOOPraHUYECKON XUMHEH. 3HaueHHe
OMOXUMHH JJIS1 Pa3BUTHS OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTHH, CEIbCKOTO XO3SIHCTBA, T'eHe-
THUKU U DKOJIOTHH. MeTOopl OMOXMMUYECKHUX MCCIeIOBAaHUN U UX XapakTepucTuka. Mcmonb3oBa-
HHE COBPEMEHHBIX CKOPOCTHBIX M aBTOMAaTU3UPOBAHHBIX (PU3NKO-XMMHUYECKIX METOJI0B aHAIH3a
JUTsE OMOXMMUYECKUX Leeld. BHoXuMudeckre MeToapl MOHUTOPHUHTA OKPYKAIOIIEH CPebl.

Tema 5. Xumuueckuii cocmae op2anusmos u oouiee nonamue 006 00MeHe eeuiecme u
IHepzuu 8 yHcueou npupooe (4 uaca)

[TonsiTve O rIaBHBIX OMOTEHHBIX AEMEHTaX. Makpo- U MUKPORJIEMEHTHI. 3aKOHOMEPHOCTH
pactpocTpaHeHHUs 3JIEMEHTOB B KMBOH mpupoje. IloTpeOHOCT, OpraHu3MOB B XHMHYECKHUX
AJieMeHTaX. bUOreOXuMHUYECKU KPYyroBOPOT BEIIECTB B MPUPOJEC — OCHOBA COXPAHEHUsS pPaB-
HOBecust Ouocdepsl. MacmTabbl 0OMEHa BEIIECTB B KMBOUM npupoje. [lmactuueckue u sHepre-
TAYECKHE BEIECTBA. BUOIOTHYECKH aKTHBHBIE COCAMHEHUS, UX POJb B JKU3HHU YEJIOBEKA, JKU-
BOTHBIX U pacTeHUi. [loHsATHE O TecTULINIaX U UX BUJIAX.

Tema 6. beaku. Pacnao u 6buocunmes 6enkoe (8 uacos)
Ponb GenkoB B mocTpoeHNH U QYHKIMOHUPOBAHUH KUBBIX cucTeM. [loHsTHE O IpoTEeOMe U
IpOTEOMHKE. AMUHOKHUCIOTHBIN cocTaB 6enaKkoB. [IoHATHE O IPOTENHOTEHHBIX aMHUHOKHUCIIOTAX.
Crnioco0 cBsi3M aMUHOKHUCIOT B OenkoBoit Mosekysne. [lentuasl. [lpuponnsie nentuasl (riyTaTu-
OH, Ba30IpPECCUH, SHKe(DaTUHBI, SHIOPGUHBI U Jp.), UX (PU3NOIOTHYECKOE 3HAYCHHUE U UC-
M0JIb30BAHNE B KaYECTBE METUIIMHCKUX MpenapaToB. XUMUYECKUN CUHTE3 MENTH/IOB 33JaHHOTO
CTPOEHUS M BOBMOXKHOCTHU MX IpuMeHeHus. CTpykTypa 6eiaKkoBbIX MoJieKy. [lepBuunas
CTpyKTypa 06enkoB. [IpuHINIIBI 1 METOIbI OIIPEIEeHUs] IEPBUYHOM CTPYKTYpHI Oenka. Bropuu-
Hasl U Ha/IBTOpPUYHAs CTPYKTYphl OenkoB. [ToHsTHE 00 0- 1 B-KOH(OpMAIMSIX TOIUITENTHIHON
nenu (padotsr JI. ITonunra). [Tapamerpsr a-criupany moaunenTuaHo nemnu. CBs3b MEPBUYHON U
BTOPUYHOM CTPYKTYp OenkoBoi Mosekynbl. Kiaccudukanys 6enkoB Mo 3JeMeHTaM BTOPUYHON
CTPYKTYpHbI. JIOMEHHBIN NPUHIUN CTPYKTYPHOM opranu3anuu 0enkoB. [IoHATHE O CTPYKTYpHBIX
U QYHKIMOHAIBHBIX JOMEHaX (Ha MpUMepe UMMYHOITIO0YIMHOB M KaTaTUTUYECKH aKTUBHBIX
oenkoB). Tpernunas cTpykTypa 6enkoB. Turbl cBs3ei, 00eCIeuynBaOIINX MOIIePKAHUE
TPETUYHOM CTPYKTYpHI. JJMHAMUYHOCTH TPETUUHOM CTPYKTYpHI OenKkoB. CaMoopraHu3aus Tpe-
TUYHOU CTPYKTYphI OEJIKOBON MOJIEKYJIBI M POJIb CHEU(PUUECKUX OETKOB-IIANEpOHOB B 3TOM
nporiecce. [Ipenckazanue NpocTpaHCTBEHHOTO CTPOSHHSI OETKOB UCXO/S U3 UX NMEPBUUHON
CTPYKTYyphbl. UeTBepTHUHas CTPYKTypa 6enkoB. KoHKpeTHbIe mpUMephl YeTBEPTUUHON CTPYKTY-
pbl Oe1KoB (reMorIo0uH, TaKTaT-JeruAporeHasa, katauasa u Jp.). Homenknatypa u knaccu-
¢bukanus 6enkoB. @yHKIMOHANIbHAS KiIaccU(UKalKs OSJIKOB U XapaKTePUCTHUKA OTAEIbHBIX
IPYHIL: CTPYKTYPHBIX, COKPATUTEIbHBIX, 3AIIUTHBIX, TOKCUYECKUX, PELIEITOPHBIX U PETYJISATOP-
HbIX. benku (MeTanIoTHOHEWHBI, TEMOTJIOOWH | JIp.).



Pacman GenkoB. depMeHTHI, OCYIIECTBISAIOMMNE paciaj 0eakoB. [IpoTeacoMbl — KOMITJIEKCHI
IPOTEOIUTHUECKUX (EepPMEHTOB. MaKOpHble O€JIKM KpOBH KaK HCTOYHUKUA OWOJIOTHYECKU
aKTUBHBIX NENTHI0B. MeTaboau3M aMHMHOKUCIIOT. KOHeuHble IPOYKThI pacnaia OeIKoB U IyTH
CBSI3bIBAaHMS aMMHaka B opranusme. [Iytu HOBooOpa3zoBaHus aMHHOKUCIOT. [lepBudHbIe U BTO-
pUUYHBbIE AMMHOKHUCIJIOTHI. 3aMEHUMBbIE U HE3aMEHHMble aMUHOKUCIOTHI. buocunres 6enkos.Ma-
TpUYHast cxemMa OMOCHHTE3a OeNTKOB. AKTUBHPOBAHUE aMHUHOKHUCIOT (cuHTe3 amuHoami-TPHK).
Crpoenne pubocom. CocTraB NpPOKApUOTHYECKUX M IyKapuoTHueckux pubdbocom. Ilommpu-
0ocombl. DTambl TpaHCHALUMM (MHULMALMSA, DJIOHranus, TepMUHAIMsA) U ux perymauus. Kox
6enkoBoro cuHre3a. OCOOEHHOCTH NeHETHYECKOT0 KOJIa MUTOXOHIPUI U XJIOPOIIJIACTOB.

Jlabopamopuuwiit padomot

1.Omnpenenenuie cpesibl paCTBOPOB AMHUHOKHCIIOT.
2.0npeneneHue U3031EKTPUIECKON TOUKH JKEJTaTUHBI.
3.0mpenenenue TeMepaTypsl MIaBJICHUS] AMUHOKUCIIOT.
4.BnusiHue TeMneparypbl Ha CBOMCTBA OEJIKOB.
5.Bimusinue n3amenenns pH Ha cBolicTBa OEIKOB.
6.1{BeTHBIC peakuy Ha OCIKH.

Tema 7. @epmenmot (6 uacos)

Pa3HooOpasue KataauTH4ecKu aKTHBHBIX MOJIEKyJl. KaTainTiuuecku akTuBHBIC O€NKH (dH3H-
Mbl), Katanutudyecku aktuBHble PHK (puOo3umbl), KaTanuTU4ecku aKTUBHbIE aHTUTENA
(a63umebl).Karamutnaeckast Qydakoust OenkoB. Pasnmmuuss B cBoiicTBax  (EPMEHTOB U
KaTaJIn3aTopoB MHOU npuponsl. CrenuduuHocTh aeiicTBus GepMeHTOB. Ponb oTedecTBEHHBIX
yuénbix (M.II. TlaBnoB, A.E. bpaynmreitn, B.A. DHrensrapar u ap.) B pa3BUTUU SH3UMOJIOTHH.
[TonsTHE O CyOCTpaTHOM M aJIOCTEPUUYECKOM LIEHTpax B Moiiekyse (epMeHToB. DepMeHTHI
MOHOMEpPHI  (TPUIICHH, JHU30LMM) W MYJIbTUMEpPHl (INIyTaTHOH-penykTa3a). [lonstue o
koepmentax. Kopepmentsl — nepenocunku Bogoposa u 3nekrpoHo (HAJl, HAJID, ®AJ]), u
atomubIX Tpynn (AT®, xopepment-A, HJD-caxapa). MuoxxecTBeHHbIE (POPMBI (EPMEHTOB U
uX QyHKIMOHANbHOE 3HaueHue. V30(epMeHThI JaKTaTAeruIpOreHasbl. 3HaueHUe Ucciel0BaHus
MHOXECTBEHHBIX (OpM (HEpMEHTOB [UISI MEIAHWIWHBI, TEHETHKH, CEJCKIWH ¥ MOHHTOPWHTA
OKpykatomiel cpeabl. Mexanusm JneiictBus ¢pepmeHTOB. DepMeHT-CyOCTpaTHbIE KOMILIEKCHI.
Koncranra aucconmanuu depmeHT-cydocTpatHoro komruiekca (KS) u xoHcranta Muxasnuca
(KM). AkrtuBaropsl U HMHIHOUTOPBI (EepMEHTOB. BinsHue KCEHOOMOTHKOB Ha AKTUBHOCTh
dbepmentoB. Homenkmarypa u wiaccudukamus ¢epmentoB. [lpuHmuner kimaccuduxanuu
¢depmenToB. IIpoMblluIeHHOE TMOMYyYeHHE M TMPAKTUUYECKOE HCIOJIb30BaHUE (EPMEHTOB.
[lepcrieKTHBBI MPAKTUYECKOIO HCIHOJB30BaHUS pPUOO3MMOB M a03uMOB uisi OOpbOBI C
3a00J1€BaHUAMU YEI0BEKA.

Jlabopamopuuwiit padomot
1.Tepmos1aOuIbHOCTH (hEPMEHTOB.
2.BrnusHUe aKTUBATOPOB M MHTUOUTOPOB Ha paboTy (pepMEHTOB.

Tema 8. Bumamunsl u Hekomopbwle opyzue ouono2uuecku akmuensle coeounenus (6
uacoe)

HcTopust OTKpbITHS BUTAMUHOB. POJIb BATAMMHOB B MMUTAaHUH YEJIOBEKA M )KUBOTHBIX. ABUTA-
MHUHO3bI, TUIIOBUTAMHHO3bI, TUMEPBUTAMUHO3bI. COOTHOILIEHHE BUTAMHHOB M KO(EPMEHTOB.
Buramepus. JKupopactBoprMble BUTaMHHBL. BUTaMuH A M ero ydyactue B 3puTeIbHOM akTe. Bu-
tamusbl D, K u E u ux pons B o6mMeHe BemniectB. BogopactBopumble BuTamunbl. Buramunst B,
B2, B5, B6, B12, ux 3nauenne B oOmeHe BemecTB. Buramua C (ackopOuHOBasi kuciora).Pasz-
HOOOpa3ue OMOJOrMYeCKH aKTUBHBIX COCTUHEHUN: aHTUBUTAMUHBI, aHTUOMOTHKH, (DUTOHIIHUIBL,



repOunmapl, aedoNraHThl, POCTOBBIC BEIIECTBA (BAKHEHUIINE TMPEJACTABUTEINM W MEXaHH3MBI
JIEUCTBUS).

Jlabopamopnwvie pabomot
1.KauecTBeHHas peakuysi Ha BUTaMUH A.
2.KonuuecTtBeHHOE onpeesieHue Butamuna P B yae.

Tema 9. Hykneunoewvte kuciomot u ux oomen (4 uaca)

Hcropust OTKPBITHUS M U3yYEHUsI HYKJIEMHOBBIX KUCIIOT, UX XUMHUYECKHI COCTaB. XapaKTepH-
CTHKa IYPUHOBBIX U NUPUMMJIMHOBBIX OCHOBAaHUM, BXOJSIIMX B COCTaB HYKJIEMHOBBIX KHCIIOT.
JIBa THMa HYKJIEHMHOBBIX KHCIOT: Je30KcuprbonykienHoBas kuciora (JHK) u pubonyknenno-
Bas kuciota (PHK).Paznuunsa mexny JJHK u PHK no coctaBy riaBHBIX a30TUCTBIX OCHOBaHUM,
MEHTO3aM, MOJIEKYJISIPHOM Macce, JoKalu3aluuu B kieTke U ¢pyHkiusM. CTpykrypa u pyHKIUU
JHK. Conepxanue JIHK B opranusme u jokanuzaius e€ B KJIETKe (i1p0, MUTOXOHJIPUH, XJIO-
porutacta, snucomsel). Pazmep u dopmsr monekyn JIHK. Kombnesas ¢opma JIHK HEexoTOpbIX
¢daroB, MuUTOXOHAPUHN U XJjopormaacToB. Ilepsuunas crpykrypa AHK. Ycenexu u nepcnekTuBsl B
pacunpoBKe CTPYKTYpbl TEHOMOB MUKPOOPTaHU3MOB, PACTCHHM U KUBOTHBIX. [IpoekT «I'eHoM
yenoBekay. Bropuunas ctpykrypa JHK (momens [Ix. Yorcona u @. Kpuka). Kommiemen-
TapHOCTh A30TUCTBIX OCHOBAHHMM M €€ 3HAUYE€HHE JJI BOCIPOU3BEACHUS CTPYKTYpPbl T€HOMOB.
Tpernunas crpykrypa JAHK. Cepxcnupanuzanus JHK. M30bITOUHOCTS 1 KOMIAKTHOCTH MOJIE-
kyn JJHK. Ctpoenune xpomaruna. Myrtanuu B JJHK u dakropsl, ux BbI3biBatomine. Penapanus
ctpykrypbl JIHK u e€ 3Hauenue mis coxpanenus BuaoB. HaciencrBenusie 3a0oneBanus. PHK,
ux knaccudukanusa (TPHK, pPHK, MPHK, MaPHK, t™MPHK, Bupycusie PHK).CpaBuurensHas
xapakrepuctrka BuzoB PHK mo ux ctpykrype u ¢pyHKmmsM. Mexanu3m OHOCHHTE3a (peruTiKa-
nun) JIHK. ®epmentsr (PHK-nomumepasa, JIHK-nonmumepasa, JIHK-nuraza) u 6enkoBbie ¢ak-
TOpbl, yyacTBytomue B pernkaunu JIHK. Perunkannonnas Buska u stansl Ouocunresa JHK.
Oco0eHHOCTH pemIMKaluu y npo- u sykapuot. buocunte3 PHK (Tpanckpurnius) u e€ peryns-
nus y npo- u 3ykapuor. [lonsitue o TpanckpuntoHax u onepoHax. Co3peBaHuE (IIPOLIECCUHT)
PHK. Cmnaiicunr u ero Buabl. Ayrocrutaiicunr. «PenakrupoBanue» PHK. O6parnas tpanc-
KpUINIUs ¥ e€ 3HaueHUe I CyIEeCTBOBAaHUS BUPYCOB (Ha NMpUMEpPE BUpyca UMMYHOAe(hUIIUTA
YeloBeKa U BUPYCOB TPUIITNA) U BHYTPUTCHOMHBIX mepecTpoek. [IoHATHEe 0 MOIBHKHBIX T€HETH-
YECKUX AJIEMEHTaX U UX 3HAYEHUH IS 3BOJIOLUU reHOMOB. [IoHATHE O reHeTuYeCKOi NHKEeHe-
pun. IIpUHIMNBI U CTpaTeruu MOJIEKYJISPHOTO KIOHUPOBaHUA. J[OCTHMIKEHUS M MEPCHEKTHBBI
MOJIEKYJIIPHON OMOTEXHOJIOTHH.

Jlabopamopnuvie pabomot
1.Beiienenue HyKI€oNnpOTENHOB U3 IPOKKEH.

Tema 10. Yzneeo0wt u ux oomen (5 uacos)
Knaccugukarus yrneBoqos. [Ipoctbie yriaeBoas! (MOHOCAXapubl) U UX MPEICTaBUTENN
(pubo3a, rmoKo3a, GpykTo3a, ranaktosa).CinoxHbie yrieBobl. Jucaxapuasl (caxaposa, jJak-
T03a, MasibTo3a).Ilomrcaxapuapl, UX CTPYKTYpa U IpeACcTaBUTENH (IJIMKOTEH, KpaxMall, KJeT-
yaTKa, XUTUH).DyHKIIUN YTIIeBOA0B (3HEpreTnyeckas, Meradoandeckas, peuenTopHas u
ap.).I mukonpoTenHbl Kak AeTepMUHAHTHI rpynn kpoBu. O6MeH yrineBojos. [lytu pacnana
MIOJTCaxapHU7IOB.

Perymauus ¢ocdoponuza npu ydactuum ropmoHoB, G-OenkoB, HTAM® u NpOTEHMHKHHA3.
OOMeH TIII0K030-6-pochaTa (IMXOTOMUYECKANH W armoTOMHYECKUil myTH).OOMEH NHPOBHUHO-
rpaaHoil kucnotel. ['mukonu3. CnuproBoe OpokeHue. JleficTBre 3TaHONIa HA OPTaHU3M 4esoBe-
ka. [TomupepMeHTHBII KOMIUIEKC OKHCIUTEIFHOTO JeKapOOKCHIIMPOBAHHS MUPOBHHOTPATHOM
KUACIOTHL. LMK TpUKapOOHOBBIX U JAUKAPOOHOBBIX KUCIIOT, €r0 3HaYCHHE B OOMEHE BEILECTB U



obecrieueHnn opranu3ma sHeprueil. buocunTes yrineBonos. [loHsTHE 0 IEPBUYHOM OMOCHHTE3E
yrieBoJoB. [ mokoHeorenes. buocunres onuro- v nmoixMcaxapuiaos.

Jlabopamopnuvie pabomot
1.IlBeTHBIE peakLuu Ha KpaxMaJl.
2.KauecTBeHHBIE PEaKIUI0 HA MOHO- U JHCAXapH/IbL.

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

OO0wast xapakTepucTuka u Kiaccupukanus aunuaoB. CTpykTypa U QyHKUUHU JTUIUA0B. Poib
JMIUAJOB B IIOCTPOCHUH Ononornueckux memopan. CTpykrypa u GpyHKIMH qunonporenHon. O0-
MeH XupoB. Pacnan *HUpoB U B-OKUCIIEHHE BBICIIMX >KUPHBIX KHCIOT. [TIMOKCHUIIEBBIN LUK U
€ro pojb BO B3aMMOCBSI3M OOMEHa JIMIHMIOB U YIJIEBOJIOB. MexaHu3M OMOCHHTE3a BBICIIUX
XKHUPHBIX KUCIIOT. buocunTes TpurnunepunoB. Hapyienus B oOMeHe kupoB. OKupeHue u ero
npu4rHbl. Bocku, UX cTpoeHue, QyHKIUHU U MPEACTAaBUTENH (CIiepMaIleT, MUeInHbIi Bock). Cre-
punel. Creposbl (xosaecTepoit, 3procrepoi u ap.). CTpykTypa u (GyHKIHMH CTEpOUIOB (XOseBas
KHCJIOTa, CTEpOHIHBIe TOPMOHBI). Dochonumuasl. buonorndeckas ponb pochomunumos. Doc-
(OMHO3UTH/IBI KAK UCTOUHUKH BTOPHUHBIX ITOCPEIHUKOB TOPMOHOB.

Jlabopamopnuvie pabomot
1.Onpenenenue TeMnepaTypsl IJIaBICHUS U 3aTBEPICBAHUS )KUPOB.
2.OMyIbrupoBaHUE KUPOB.

Tema 12. Buonozuueckoe oxucinenue u cunmes AT® (2 yaca)

Hctopusi u3ydeHus mpoieccoB Ouojormdyeckoro okucieHus: padorst A.H. baxa, B.U.
[Mammaguaa, O. BapOypra, B.A. Durensrapara. Pa3znooOpasue (GpepMEeHTOB OHOIOTHYECKOTO
okucneHus. CUCTEMbl MUKPOCOMAIIBHOTO OKHCJIeHUd B KieTke. Llutoxpom P-450 u ero pons B
JETOKCUKAIMU KCeHOOMOoTUKOB. CynepokcuaaucMmyTasa, KaTanasa U UX pojib B 3alllUTE opra-
HU3Ma OT aKTHBHBIX GopM Kuciopona. ConpspkeHue okucieHus ¢ gpochopunupoanueM. Cyo-
cTpatHoe (QochopmmpoBanre U ¢GochopuapoBaHuEe HA YPOBHE AIIEKTPOHHO-TPAHCIOPTHOM
nenu. Ilonste o compsratomeir memOpane MuUTOXOHIpU. CTpoeHne npoToHHON ATda3sl u
BEpOSATHbIE MEXaHU3MbI cuHTe3a ATO.

Tema 13. I'opmonwl u ux ponev 6 oomene eeutecme (8 uacos)
Knaccudukanust ropmonoB. CTepouHbie TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH, SCTPAIHOI,
AKIU30H. MexaHu3M JIeHCTBUS CTEPOUIHBIX TOPMOHOB. [lenTuiHbie ropMOHBI. XapaKTepuCcTUKa
WHCYIJIMHA, TOPMOHA POCTa, THPEOTPONMHA, TACTPUHA, Ba3oMpeccuHa. MexaHu3M JIeHCTBUs
MENTHIHBIX TOPMOHOB (Ha pUMepe ToKareHa u nueynuHa).CaxapHslid JuaOeT U ero BUIIBI.
[Ipourie ropMOHBI (apEHAINH, aYKCUH, THOOEPETUTMHBI, IUTOKWHUHBI, POCTATrJIaHIUHbI ), UX
CTPYKTypa U MEXaHU3M JeicTBUs. Punn3unr-gakropsl ropMoHoB. HeliporopmMoHns! (3HAOPGUHBI
u sHKedanunbl). [IprMeHeHre TOpMOHOB B MEIUIIMHE U CETbCKOM XO03SHCTBE.

Jlabopamopnuvie pabomot

1.KauecTBeHHbIE peaKIuu Ha UHCYJIUH.
2.Peakuust aipeHaIMHA C XJIOPHBIM KEIE30M.
3.Peakuus agpeHanuHa ¢ HOAOM.

Tema 14. Bzaumoceaszv u pezynayusn oomena eeuwiecms. Illpoodaemvl ouoxumuueckoi
akonozuu (4 uaca)
OO0mue mpeacTaBiIeHUsT O B3aMMOCBSI3M OOMEHa BENIECTB B KieTKe. [IOHITHE O KITFOYEBBIX
MeTabonuTax (MUPOBUHOTpAAHAs KUCIOTa, KohepmMeHT-A u 1p.). B3zaumocBszb OGenKOBOTO U
HYKJIEHHOBOTO OOMEHa, 3Hau€Hue PEryasTOPHBIX O0enkoB. B3anuMocBs3b yrieBogHOro u Oenko-



Boro ooMeHa. Posb mupoBUHOTpagHONW KUCIOTHI M IMkia Kpebca B 3Toi B3amMoCBs3H. Bzawm-
MOCBSA3b OOMEHa YIJIEBOJOB M JIMIIKAOB; POJIb AllETHIIKOAH3MMAa-A B 3TOM Ipolecce. YpOBHH
peryssiuy oOMeHa BEILECTB: KJIETOYHBINH, OPraHM3MEHHbIM U MOMYJIALUOHHBIA. TpaHcKpunuu-
OHHBIN (ONEPOHHBIN) YpOBEHb peryiasiuuu. OCHOBHbIE MEXaHU3MBbl PETYJISALUN OOMEHA BELECTB
B KieTke. OpraHM3MEeHHbIH ypOBeHb peryisauuu. ['opMoHanbHas perynsauus oOMeHa BELIECTB.
KackanHplil MeXaHU3M pETyJIALHUU C yYacCTUEM FOPMOHOB M BTOPUYHBIX NMOCPEIHUKOB. [lomyis-
LIUOHHBI YpOBEHb PEryisluu. AHTUOMOTUKH MUKPOOOB, (PUTOHLMIBI PACTEHUH, TeIeprOHbI
KUBOTHBIX U MX BIUSHHE HA MPOLECCHI JKU3HEACITEIBHOCTH. JKOJIOT0-OMOXHMMUYECKHE B3au-
MOJCHCTBUS € y4aCTHEM DPA3JIMYHBIX I'PYII OPraHU3MOB: MUKPOOPTaHU3MOB, I'pUOOB, BBICIIMX
pacTeHuii, KUBOTHBIX. TOKcHHBI pacTeHuid. [Tumessie nereppentsl U aHTUu(uIanThl. [lumiessie
aTTPAKTAHTBl U CTUMYJIATOPBL. XEMOPETyIsATOPBl, BO3ACHCTBYIOIME HA IO3BOHOYHBIX KHBOT-
HbIX. HakomieHne u MCrosib30BaHNe KUBOTHBIMU BTOPHYHBIX META0OJIMTOB pacTeHU. AHTpO-
IIOTeHHbIE OMOAKTUBHBIEC BEILECTBA W MPOOJIEMbl XUMHUYECKOTO 3arps3HeHust ouocdepsl. Dko-
JIOTHYECKH Oe30macHble CIIOCOObI BO3ACUCTBHS HA pa3iMyHbIe BUIBI )KUBOTHBIX, PACTCHHHA U
MHUKPOOPTaHU3MOB.

Tema 15. Xumuueckuii snemenm (3 uaca)

Crpoenue u coctaB aroma. CocTaBiIeHHE dJIEKTPOHHBIX U AJIEKTPOHHO-TpaguuecKux Gopmyi
aTOMOB XMMMUYECKUX 3JIEMEHTOB. BaleHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX 3JIEMEHTOB.
[lepuomuuecknii 3akoH. CpaBHHUTENbHAs XapaKTEPUCTHKA XHUMHYECKHX ODJIEMEHTOB 10 HX
HOJIOKEHUIO B OPSIKOBOM CUCTEME XUMHUYECKUX JIEMEHTOB U CTPOCHHIO aTOMa.

Tema 16. Beuwsecmeo (9 uacos)

[TocTostnHast ABorajpo. BberunciieHne CTPYKTYPHBIX €IUHUI] B ONPEACIEHHOM KOJIUYECTBE,
Macce Wiu 00bEMe BemiecTBa. YpaBHeHue MenaeneeBa-Knaiinepona. CrocoObl BhIpaKEHUS
KOHIIGHTpAaIlUd PacTBOPOB (MaccoBasi, moJisipHas) [IpaBuiio cmereHus: pacTBOpOB, («IpaBUIIO
Kpecrtay). Kpucramnoruaparsl.

Tema 17. Xumuueckue peaxyuu (12 uacoe)

I'eneTndeckass CBsA3b MEXKAY KilacCaMHd HEOPraHUYECKMX M OPraHWYEeCKHX BELIECTB.
Tepmoxumuueckue ypaBHeHus peakiuil. TernoBoil agdexT peakuun. 3akoH 'ecca. DHTaNbBNNA
peakiuii. CKOpOCTh XMMHUYECKOW peakIuu. XUMHUUYeCKoe paBHOBecre. KoHcTaHTa paBHOBECHS.
Peaknuu B pacTBOpax a1eKTpoauToB. ['uaponus conei, pH pactBopos.

Tema 18. Ilo3nanue u npumenenue éeuyecme (10 uacoes)
Beruncnenue macchl Wi 00bEMa TPOJYKTAa PEAKIIUU 10 W3BECTHOW Macce WId O00BEMY
HCXOJISIIETO BEIIECTBA, COAECPIKAIIETO IPUMECH.
Borunicnenune maccbl (00bEMa) KOMIOHEHTOB CMECH BEIIECTB MOJHOCTHIO HJIM YaCTUYHO
B3aMMOJICHCTBYIOIIME C pEareHTOM. OJEeKTPOJM3 pacliiaBOB U  PacTBOPOB  COJIEH.
CrepeoMeTpHuuecKre CXEMbI peaklUid U pacyEThI IO HUM.

Tema 19. IIpoekmnan paboma

[Ipennaraercst 111 MPOEKTHON PabOTHI CIEAYIOMIHME TeMbI (TIPUMEPHBIE):

1. KauecTBeHHbIE peakIiMi HA AMUHOKHCIIOTHI U O€JIKH.

2. IIpuroTtoBnenue pactBopa 6enka (Ssu4HOrO abOymMuHa). Paznenenne 6e1KoB KypHHOTO sSia
1o ux pactBopuMocTH. JleHatypauus 6eakoB (oOpatumas 1 HeoOpaTumast).

3. CpaBHUTENBHBIN aHATM3 TIPOYKTOB KUCIOTHOTO U (DePMEHTATUBHOTO THIPOJIN3A AH- U
NoJIMCcaxapua0B (Ha MpUMepe caxapo3bl U Kpaxmana).

4. Cnenupu4HOCTH JeHCTBUS (HEPMEHTOB (aMuiIa3a).

5. BiusiHue Ha akTUBHOCTH (DEpMEHTOB TeMmepaTypsbl, pH, akTHBAaTOPOB 1 UHTHOUTOPOB.

6. Beinenenne puOOHYKICONPOTENHOB U3 IPOAIKEH.



7.KauecTBeHHOE omnpezenieHne NpoAYKTOB THAPOIN3a pUOOHYKIEOPOTENHOB.

8. Boienenre rimkoreHa u3 ne4eHu >kMBOTHBIX. COMOCTABICHHE CTPYKTYPBI TJIMKOTE€HA U
Kpaxmarna.

9. Pa3nenenue yriieBo10B METOJIOM TOHKOCIIOMHOM Xpomarorpaguu.

10. I'maponus KUpOB MO ACHUCTBUEM JIUIIA3HI.

11. BnusHue ke Ha aKTUBHOCTD JIMMA3bI.

12. KayecTBeHHBIE peaKIIMi Ha TOPMOHBI.

13. buorenHas Ki1accupUKaIys XUMHYECKUX JIEMEHTOB.
buonornyecky akTUBHBIE BellleCTBAa. BUTaMUHBI.
buonorudecku akTuBHBIC JOOABKU: TTpOodaHaIUs WIH 0327
buonoruyeckas posib BUTAMHHOB.

14. Buramun C u ero 3HadeHue.

15. HckyccTBeHHBIE KHUPbl — Yrpo3a 3/10pOBbIO.

16. Hcnosnb30BaHUE APOKKEH B TUILEBOW MPOMBIIIIICHHOCTH.

17. UccnenoBanue GU3NKO-XMMHUYECKUX CBOWCTB MOJIOKA Pa3HBIX POU3BOJUTEICH,
UMEIOIINX YKOJIOTHIECKUN CepTH(HKAT.

18. Mon B mpoyKTax MUTaHUS U BIMSHUE €0 Ha OPraHU3M YeJIOBEKa.

KanennapHo-reMaTuieckoe IJIaHUPOBaHUE BHEYPOYHOM AesITeIbHOCTH M0 xumuu 11

kjaacce (2022-2023 yu. ronx)

Ne Ha3Banue pa3iesioB u TeM KoanuectBo
4acoB
Teo | Ilpak
pusi | THKa
11 kmace
Tema 1l | YrueBonsl u ux | 1. Knaccudukanus yrneBonos. @yHKIUU 1
oOMeH (24) YIJI€BOJIOB.
OO6wmen yraesogos. [lytu pacnaga nmonucaxa-
PUJIOB.
buocuHTe3 yriaeBosioB.
2. JIP Nel. IlBeTHbIE peakllMHd HA Kpaxmal. 1
JIP Ne2. KauecTBeHHBIE peaKkIMI0 HA MOHO- U 1
AUCAXAPUBI.
Tema 2 | Jlumtuas! u ux 3. XapaktepucTuka 1 KjaacCupUKaIus JUTUIOB. 1
oOMeH (44) 4.CtpykTypa 1 QyHKIMH TUnua0B. Pacnan 1
KUPOB. 1
5.MexaHu3M OMOCHHTE3a BBICIIUX )KUPHBIX
kuciaoT. buocunres tpurnunepunos. Hapymenus
B 0OMEHE KHPOB.
Bocku. Crepoubl. @ochonunuibl.
6. JIP Ne3. Onpenesienne TeMnepaTypsbl 1
IUIABJICHUS U 3aTBepeBaHMSA )KMPOB.
JIP Ned. OmyibrupoBaHue ;KMPOB.
Tema 3 | buonormueckoe | 7.. Crpoenue nmpotonHor AT®a3sr n BEpOSITHBIE 1




OKHCJICHUE U

MexaHu3Mebl cuaresa ATO.

cunte3 ATD
(19)
Tema 4 | I'opmonbsl m ux | 8.CtepougHbie TOpMOHBI. MeXaHU3M JICUCTBUS
poiib B OOMEHEe | CTEpOMJIHBIX TOPMOHOB
BemecTs (44) 9.1Ipourie ropMOHBI, X CTPYKTYpPa U MEXAHU3M
nerictBus. [I[pumeHeHre ropMOHOB B MEIMIIMHE U
CEJIbCKOM XO03sIiCTBeE.
10. JIP Ne5. KauecTBeHHBbIE peaKI[UM HA
UHCYJIHH.
11 JIP Ne6. Peakuus agpeHaJIMHA ¢ XJIOPHBIM
sKeJ1e30M M HO0M.
Tema 5 B3aumocsszp u | 12. OGmiue npencTaBieHus O B3aUMOCBSI3H
peryusus oOMeHa BeliecTB B KieTke. [Ipobiemsr
o6MeHa XUMHUYECKOT0 3arpsa3HeHus Ouocdepsl. JKo-
BELICCTE. JIOTUYECKH 0€30IacHbIE CIIOCOOBI BO3CHCTBUS HA
KUBBIC OPTaHU3MBI.
[Tpo6membr
OMOXMMHYECKOMN
skosioruu (1)
Tema 6 XUMHYECKUHT 13 Ctpoenue u coctaB aroma. BaneHTHOCTh U
aneMeHT (24) CTCTIEHb OKUCJICHHUS XHUMHUYECKHUX DJIEMEHTOB.
Ilepuoguueckuii 3aK0H.
14 CocraBneHue 3JIeKTPOHHBIX U 3JIEKTPOHHO-
rpadguyeckux GopMysT aTOMOB XUMHUYECKUX
JJIEMEHTOB.
Tema 7 | BemecrBo (64) | 15. [TocTosiHHas ABoraapo. Beruucienue
CTPYKTYPHBIX €IMHHUIL B OTIPEACIEHHOM
KOJIMYECTBE, Macce WiIH 00bEME BEIIeCTRA.
16Ypasuenune MenzaeneeBa-Knaiinepona.
Kpucrannoruaparst.
17. CriocoObI BeIpa)K€HUs KOHIICHTPAIIUH
pacTBOPOB (MaccoBasi, MOJISIpHAs)
18. IIpaBwiio cMemeHus: pacTBOPOB, («IIPABKIIO
KpecTay).
19. JIP Ne7. IlepechbilieHHbIE PACTBOPBI
20JIP Ne8. OnpenesieHue KOHIEHTPAIUH
COJITHOM KHMCJIOTHI KOHIYKTOMETPHYECKUM
TUTPOBAHHEM
Tema 8 | Xumuueckue 21. T'eneTnueckas CBS3b MEXIY KllacCaMu

peakuuu (34)

HCOPTraHNYCCKUX U OPraHNYCCKUX BCIICCTB.

22TepMOXUMUYECKHE YPaBHEHUS PEAKIINH.
TennoBoii a3 dexT peakuu.

23JIP Ne9. Onpenesienue TenaoBoro 3¢ pexra
pacTBOpeHHs BellecTB B BOJie




Tema 9

Ilo3nanue n
MIPUMEHEHNE
BerecT (54)

24 BrruncieHne Macchl Wik 00bEMa IpoayKTa
peaKIMy o U3BECTHON Macce U 00bEMY
MCXO/AIIETO BEUIECTBA, CONEPIKAILEr0 MPUMECH.
25Bpruncnenne Macchbl (00bEMa) KOMIIOHEHTOB
CMECH BEILIECTB MOJHOCTHIO WM YaCTUYHO
B3aMMO/ICHCTBYIOIINE C PEareHTOM.
26D1eKTpOIN3 paciyiaBOB U PACTBOPOB COJIEH.
27CTepeoMeTpUIECKUE CXEMbI PEAKIINH
pacyY€ThI IO HUM.
28Pewenue 3anpanuii EI'D

N| ||~

Tema 10

[IpoekTHas
pabora (64)

29 Oransl ucciaenosanus. [loaroroska
MIPOEKTHBIX PaboT.
30--34 3amuTa NpoeKTHHIX padboT

JIner KoppeKTHPOBKY y4eOHOM MPorpaMmbl

ypoka

Tema ypoka

IIprnunHa u3MeHeHU B Mporpamme

Cnoco







