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Ileneeas ayoumopus
Vuammecs 10 u 11 xmaccoB o011eo0pa3oBaTeNbHBIX IIIKOJ, KOTOPBIC
obopynoBanbl «Toukoi Pocrtay.

Lenv npocpammot

O3HaKOMUTH ydalIuxcs ¢ OMOXMMHEN KaK HayKOM HSKCIEpUMEHTaIbHOM,
coyeTarolle B ce0e OpraHu4ecKyro XUMHUI0 U Ouonoruto. Takke NaHHBINA
Kypc TIOMOXET C(GOpPMUPOBATH HABBIKM CaMOCTOSITENIBHOM paboThl ¢
mU(GpPOBBIMU  JIaTYMKaMH, [POBEACHHUA U3MEpEHUH U  00paboTKu
NOJyYEHHBIX  W3MepeHuil. Pa3BUTh 1O3HaBAaTENbHBIA MHTEpPEC U
METanpeMETHbBIE KOMIIETEHLIMH OO0y4yarouMxcs dYepe3 MNPAKTHUYECKYIO
JEATEIIbHOCTh; PACIIMPUTH, YIIIYOUTh U OOOOIIWTH 3HAHUS O CTPOCHUH,
CBOMCTBax M QyHKUIUAX OMOMOJEKYN; CPOPMHUPOBATH YCTOMUMBBINA HHTEPEC
K IPpO- (pecCHOHANBHOM 1E€ATEIbHOCTH B 00JACTH €CTECTBEHHBIX HAYK.

Cpoku peanuzayuu
[Iporpamma paccuntana Ha 1 rog oOydenus. [lepruoguIHOCTh 3aHATHI:
2 Jaca B HeJelo, Bcero 68 yacoB

Dopmul U Memoobl 00)UeHUs]
Yyutens pacpenesnser yqyamuxcsi B yueOHyI0 TPYIIy TOCTOSHHOTO COCTaBa.

Ilnanupyembie pe3yabTAaThbl OCBOCHHS Y4e0HOI0 MpeaMeTa XUMUHM C
ONMHMCAHMEM YHHBEPCAJIbHBIX Y4YeOHBbIX [eiiCTBHMil, [OCTHTraeMbIX
00y4YarIUMHUCH

JTuunocmmuuie pezyromameol:
Obyuarowuiicss noay4UM B03MONCHOCMb OJisl OPMUPOBAHUS  CLEOYIOUJUX
auyHocmuwvlx YV/I:
- OTIpEJICIICHNE MOTHBAIIMU U3yYeHUs YIeOHOTO MaTepHaa,

- OLICHMBAaHHE YCBAaWBAEMOI'0 yUeOHOT0 MaTepuaa, UCXOs U3 COLUANbHBIX U
JUYHOCTHBIX LIEHHOCTEW;

- IOBBILIEHUE CBOEr0 O0pa30BaTEIBLHOTO YPOBHS M YpPOBHA TOTOBHOCTH K
U3YYEHUIO OCHOBHBIX MCTOPHUYECKUX COOBITHH, CBA3aHHBIX C HCTOpUEH
pa3BUTHUS XMMHUHU U OOIIECTBA;

- 3HAHUE MPABUJI TIOBEICHUS B UPE3BbIUANHBIX CUTYAIUSX;
- OIIEHUBAHUE COIUATBHON 3HAYNMOCTH MPOheCCrid, CBI3aHHBIX C XUMUEH;

- BJIAJICHUE TpaBWJIaMyd  OE€30MacHOTO OOpamieHuss ¢ XUMHYECKUMU
BEII[ECTBAMH U 000PY- TOBAHHEM, MPOSBICHUE IKOJIOTHIECKON KYJIbTYPHI.

Memanpeomemmnule pe3yibmamol:
Pecynamuenuvie

Obyuarowuiica  nOIYYUmM  BO3MONCHOCMb — 01 (POPMUPOBAHUSL
cnedyrowux peeynsimusnvix YV

- TIeJIeTIONaranne, BKJIIOYAsi TMOCTAHOBKY HOBBIX II€NICH, MpeoOpa3oBaHUE
MPAaKTUYECKOM 3aJayu B TMO3HABATEIbHYIO, CaMOCTOSITENbHBIA aHalu3
YCJIOBUM JOCTUXKEHUS 1€ HAa OCHOBE YYETA BBIJCICHHBIX YUHUTEIEM

OPUEHTHPOB JICHCTBUS B HOBOM yu4eOHOM MaTepuase;

- INTAHUPOBAHUE ITyTH JOCTHKEHUS LIETICH;

- YCTaHABJIMBAHHUE IIETICBBIX MPUOPUTETOB, BBIJCICHNE aJbTCPHATUBHBIX
crioco0O0B JIOCTHKEHUSI 1IEJIM U BIOOP Hanbosiee 3pheKTUBHOTO croco0a;



- YMEHHUE CaMOCTOSITEIIbHO KOHTPOJIMPOBAThH CBOE BPEMS U YIIPABIIATh UM;

- YMEHHE TPUHUMATh PEIICHUS B TPOOJIEMHON CUTYAIINH;

- IOCTaHOBKa Y4eOHOM 3aJlauyd, COCTaBJICHHME IUIaHA M TOCJIEIOBATEIIbHOCTH
JICHCTBUI;

- opraHuzaiusi  pabodero MecTa NpPH  BBIIOJHEHUUM  XHUMHUYECKOTO
IKCIIEPUMEHTA,

- IPOTHO3UPOBAHUE  pe3yibTaTa YCBOCHHS, OLEHUBAHHE YCBOEHHOIO
MaTepuana, OLUEHKAa Ka- YeCTBAa U YPOBHS YCBOECHMS, KOPPEKUUs B IUIaH U
croco0 JeCTBUS TPU HEOOXOAUMOCTH.

Ilo3naeamenvhoie

Obyuarowuiicss. noay4um 603MONCHOCb OJiIsl (YOPMUPOBAHUS  CLEOYVIOUJUX
nosunasamenvivix YVJ[:

- IOUCK U BbIICJICHUE UH(DOpMAIINH;

- aHAJIU3 YCIOBUM U TpeOOBaHUU 3ajlayd, BBIOOP, COMOCTABJICHUE W
000CHOBaHME CIIOCO0A peIlIeHUs 3a/1auu;

- BEIOOp HambOosee 3PGEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4d B 3aBUCUMOCTHU
OT KOHKPETHBIX YCIIOBUN;

- BBIJIBH>KEHHE U 00OCHOBaHUE TMITOTE3bI, BBIOOp crioco0a e€ MpOBEPKHU;

- CAMOCTOSITETILHOE CO3/IaHHWE aJTOpUTMa JICSITCIBbHOCTH TIPH PEHICHUHU
po0JIeM TBOPUYECKOTO U MTOMCKOBOTO XapaKTepa;

- YMEHHUSI XapaKTEePU30BaTh BEUIECTBA IO COCTaBY, CTPOCHHUIO U CBOWCTBAM;

- OMUChIBAHUE CBOMCTB TBEPJBIX, JKUJKHX, Ta3000pa3HbIX BEIIECTB,
BBIJICJICHHUE WX CYIIIe- CTBEHHBIX MPU3HAKOB;

- I300paKeHNEe COCTaBa MPOCTEHUIIUX BEIIECTB C TIOMOIIBI0O XUMHUYECKHUX
GbOpMyT M CYNIHOCTH XHUMHYECKUX PEAKIMH C TOMOIIBI0 XHMHYECKUX
YPaBHEHHU;

-pOBeJIcHNE HAOIIOJEHUH M OINKCAHHUE TPU3HAKOB M YCIOBUM TEUYEHUS
XUMUYECKUX PEAKIUN, BBIMOJTHEHUE XUMHUYECKOTO IKCIEPUMEHTA, BBIBOIBI
HAa OCHOBE aHaiM3a HAONIOJCHHWM 3a HKCIEPUMEHTOM, pEIIEeHHE 3ajad,

MOJIYYeHUE XUMHUYECKON MH(DOpPMAITUU U3 PA3TUIHBIX UCTOUYHUKOB,;
- YMEHHE OPTraHU30BbIBATh UCCIEAOBAHUE C LIETBIO IPOBEPKU TUIIOTES;
- YMEHHUE JIeJIaTh YMO3aKIIOUeHUs (MHIYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBL;

- YMEHHE OOBEKTUBHO OIEHWBATh MH(POPMAIHIO O BEIIECTBAX M XUMUUYECKUX

mpolieccax, KpUTHIECKH OTHOCUTBHCS K TICEBOHAYYHOU HH(POPMAITUH.
Kommynuxamuenwie

Obyuarowuiicss. noay4um 603MONCHOCMb OJiIsl POPMUPOBAHUSL  CLEeOYIOUJUX

KomMmyHukamugnvix Y'V/[:

- IOJTHOE ¥ TOYHOE BBIPAKEHUE CBOMX MBICIICH B COOTBETCTBUU C 3aJa4aMH U

YCIIOBUSIMU KOMMYHHKAITHH,

- QICKBaTHOE HCIIOJIb30BAHUE PEYEBBIX CPEACTB JJIsl  JTUCKYCCUU H

apryMeHTallud CBOEM TMO3ULMH, YMEHHE TMPEACTABIATh KOHKPETHOE

collep)KaHMe C COOOIllEHHEeM €ero B TMCbMEHHOM U YCTHOU (opme,

OTpeJIeNIeHHE CII0COO0B B3aUMOJIEHCTBHUSA, COTPYAHUYECTBO B MIOUCKE U cOOpe

uHpopMmanuu;

- ompesiesieHne Croco0O0B B3aMMOJCHCTBUS, COTPYJAHHYECTBO B IOUCKE U

cobope mH(poOpMaLMK, ydyacTHe B AHANOre, IUIAHWPOBAHHE OOIIMX CIOCOOOB

paboThI, MPOSIBIICHUE YBAXKUTEIHHOTO OTHOIIEHHUS K IPYTUM 00y4aeMbIM;

- ONTUCAHUE COJIEP’KAHUS BBHITIONHACMBIX JCHCTBUN C IENBI0 OPHUEHTHPOBKH



MPEAMETHO- TPAKTUUECKOHN JAeATEIbHOCTH;

- YMEGHHSI YYHUTBHIBaTh pa3HbIe MHEHHUS W CTPEMHTHCS K KOOPIWHAIIUU
Pa3TUYHBIX MMO3UINI B COTPYIHUIECTBE;

- hbopMyIUpOBaTh COOCTBEHHOEC MHEHHE W TIO3MIIMIO, apryMEHTHPOBATh U
KOOPAUMHUPOBATh €€ C TO3HUIMSAMHU TapTHEPOB B COTPYAHUYECTBE IIPH
BBIPA0OTKE OOIIETO PEIICHUSI B COBMECTHOM JEATEIbHOCTH;

- OCYIICCTBIIATh B3aWMMHBIM KOHTPOJb M OKa3blBaTh B COTPYIHHUYECTBE
HEO0OXOIMMYIO B3a- UMOITIOMOIIIb;

- INIAHUPOBATh OOIMHME CHOCOOBI  PabOTHI; OCYIIECTBIATH KOHTPOJb,
KOPPEKIIHIO, OIICHKY JeHCTBUM apTHEPA, YMETh YOEK/1aTh;

- ICTIONIb30BaTh aJICKBATHBIE SI3BIKOBBIC CPEACTBA JJISI OTOOpPAKEHUS CBOUX
YyBCTB, MBICJIC, MOTUBOB U MOTPEeOHOCTEN; OTOOpaxkaTh B peuu (ONUCaHUE,
0OBSICHEHHE) COJIEp)KaHUE COBEpIIAeMbIX JICUCTBUN Kak B (opMe IpOMKOU
COITMAIM3UPOBAHHON peuH, Tak U B (hopMe BHYTPEHHEH peun;

- pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, WCIIOJIb3Ysl CpEACTBa
YCTHOM M MMUCHbMEHHON KOMMYHHUKAIIMU MPHU paboTe ¢ TEKCTaMH yueOHUKa U
JIOTIOJIHUTEIBHON JIUTEPATypOd, CHPAaBOYHBIMU TaOIMIIAMU, HPOSBIATH
TOTOBHOCTD K YB)KEHUIO MHOM TOYKHU 3pEHUS IPU OOCYXKICHUN PE3YJIbTATOB
BBINIOJIHEHHON paOOTBHI.

IlIpeomemmnuwie pesynvmamol
Obyuarowuiics Hayyumcs:
- IPUMEHATh OCHOBHBIE METOJbl TIO3HAHWS: HAONIOJCHUE, HW3MEPECHHUE,
HKCIIEPUMEHT;
- XapaKTepu30BaTh TEPMUHBI U TOHATHS, OOBSCHITH B3aUMOCBSI3b MEXKIY
HUMU;

- 000CHOBBIBATh CHCTEMY B3IJISIJOB HA OJKUBYIO HPHUPOAY, NPUMEHSS
OMOJIOTUYECKUE TEOPHUM, YUYEHUS, 3aKOHBI, 3aKOHOMEPHOCTH, NOHHUMATh
TPAHMIIBI UX IPUMEHUMOCTH;

- KHaCCI/I(l)I/IL[I/II)OBaTB OCHOBHBIE OMOJIOTHYECKIE MaKpOMOJICKYIJIbI,
- OIIMCHIBATh q)YHKI_[I/II/I 6CHKOB, HYKJICMHOBBIX KHCJIOT, YIJICBOAOB U JIUIIUI0B,

- YCTaHABIWBATh CBS3b CTPOCHUS M (DYHKIIUA OCHOBHBIX OHOJIOTHYECKHUX
MaKpOMOJIEKYJI, UX POJIb B MPOIECCaxX KIETOYHOTO MeTaboIu3Ma;

- 00BSICHATH 3HAYEHUE MUKPO-, MAKPO- U YIIbTPAMUKPOIJIEMEHTOB B KIIETKE;

- TOHUMATh CYITHOCTh OMOCHHTE3a OETKOB, MEXaHU3Ma JIEUCTBUS (DEPMEHTOB,
ouocuntesa JJHK u PHK, pacniana 6enkoB, OuocuHTe3a 1 0OMEHa yIJIeBOJIOB,
OuocuHTe3a U OOMEHa JMMHUI0B, OMOJOTMYECKOTO OKUCICHUS M CHHTE3a
AT®, mexanusma JAeHCTBUS CTEPOUIHBIX TOPMOHOB,;

- pemaTh 3aJ1a4d Ha OIPEICICHUE MTOCIEI0BATENRHOCTH HyKIeoTna0B [JHK n
nPHK (MPHK), antukomonoB TPHK, mociegoBaTenbHOCTH aMHHOKHCIOT B
MoJIeKyse Oelika, MPUMEHSS 3HAHUS O PEaKIUAX MaTPUYHOTO CHUHTE3a,
T€HETUYECKOM KOJI€, MPUHIMIIE KOMILIEMEHTApHOCTH;

- IeTlaTh BBIBOJIBI 00 W3MEHEHUSAX, KOTOpPhIE MPOM3OUAYT B IIpoIeccax
MaTpUYHOIO CHHT€3a B  CJIydyae M3MEHEHHUsS  IOCJIEeI0BATEIbHOCTH
HykieotuoB [JHK;

- 000CHOBBIBAaTh B3aUMOCBSI3b IUIACTUYECKOTO W IHEPTETHUYECKOTO OOMEHOB;
CpaBHHUBATh MPOIECCHl TUIACTUYECKOIO M DHEPreTHYECKOro OOMEHOB,

IMPOUCXOAJAIMIMX B KJICTKAX JKHMBBIX OPraHU3MOB;
- XapaKTCPHU30BaTb MCTOAbI OMOXUMHUYECKUX I/ICCJle,ZIOBaHI/IfI;



- IPOBOJIUTh ~ Y4EOHO-UCCIIEAOBATEIbCKYIO  JICSITEIbHOCTh:  BBIJBUTaTh
TUIIOTE3bl, IUTAaHUpOBaTh  paboTy, OTOMpaTh W  IPeoOpa3oBLIBATH
HE0OX0IMMYI0 HH(POPMAIIHIO, TIPOBOAUTH SKCIIEPUMEHTBI, HHTEPIIPETUPOBATH
pEe3yAbTaThI, AJIaTh BEIBOALI HA OCHOBE MOJYYEHHBIX

pE3yNbTATOB;

Obyuarowuiics nosLy4um 803MOHCHOCHb HAYYUMBCSL:

- BBIIBUTATh W TPOBEPATHh IKCIEPUMEHTAIBHO THUIOTE3bl O XUMHYECKUX
CBOMCTBaX BEILIECTB Ha OCHOBE MX COCTaBa U CTPOCHHUS, UX CIIOCOOHOCTH
BCTYIIaTh B XMMUYECKUE PEAKIUM, O XapaKTepe M MPOAYKTAX Pa3IHMUHBIX
XAMHUYECKUX PEAKIUN;

- XapaKTepu30BaTh BEIllECTBA IO COCTaBy, CTPOCHUI0O U CBOMCTBaM,
YCTAaHABJIIMBAaTh MPUYUHHO- CJICACTBEHHBIE CBA3W MEXKIY JIaHHBIMHU
XapaKTEePUCTUKAMU BEIIIECTBA;

- BBIIBUTATh U TPOBEPATH OSKCIEPUMEHTAIIBHO THUIOTE3bl O pe3ysibTaTax
BO3JICUCTBUS pa3NuyHbIX ()aKTOPOB HA M3MEHEHUE CKOPOCTH XUMHUYECKOU

peaKLny;

- ICTIOJIb30BaTh MPUOOPETEHHBIE KITIOUEBbIC KOMIETEHIIUN TTPU BBHIMOJHEHUH
MIPOCKTOB W y4EeOHO-HUCCIICIOBATEIbCKUX 3aJlad 110 H3YYEHHUIO CBOMCTB,
crioco0O0B MOJYYEHUS U pac- 03HABAHUS BEIIECTB;

- OOBEKTUBHO OIICHMBAaTh HH(POPMAIIMIO O BEIIECTBAX W XUMHUYECKHUX
porieccax;

- 0CO3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM MO0 XUMUHM JIJI MPAKTUUECKOM
JIeSITEIHOCTH YeJIOBEKa,

- CO371aBaTh MOJICM M CXEMBI JIJIs PEIICHHS YYSOHBIX W TMO3HABAaTEIbHBIX
3aj1ad4; IMOHUMAaTh HEOOXOIUMOCTh CcoOJIrONeHUSA MpEINUCaHU,
npeiaraéMbIX B MHCTPYKIMSX 110 UCTIOIB30BaHUIO JIEKAPCTB U .



Coaep:xaHue mporpaMmbl

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

OcHOBHbIEC TTOHATHS ¥ 3aKOHBI XUMHH. BeliecTBo, XUMUUYECKUN JIEMEHT, aToM,
MOJIEKYJIa. 3aKOH COXPaHEHHsI MaCChl BEIIECTB, 3aKOH IMOCTOSTHCTBA COCTaBa, 3aKOH
ABoranpo. KonmdecTtBo BemiecTBa, MOJb, MOJIIpHAs Macca, MOJIAPHBIA 00BEM
ra3oB. MaccoBasi o7si. BelducieHre MaccoBO#M TOJIM XMMHUYECKOTO JJIEMEHTa B
coequHEHNH. BBIBOJ XMMHUYECKOW (OpPMyYIBI BEIIECTBA 1O MAaCCOBBIM JIOJISIM
aneMeHTOoB. OTHOCUTENbHAS IUJIOTHOCTh Ta30B. YCTAaHOBJIICHHE MPOCTEHIIICH
dopMynbI BelIeCTBa IO MAaCCOBBIM JIOJIIM JJIEMEHTOB C HCIIOJIb30BaHUEM
a0COJIIOTHOM M OTHOCUTENBHOW TUIOTHOCTH BelecTBA. BrIBOI popMyIibl BelecTBa
M0 OTHOCHTENHPHOW IUIOTHOCTH Ta30B U Macce (00beMy WM KOJHUYECTBY)
MPOAYKTOB CTOPAHMS.

Tema 2. Boiuucnenus no ypasHeHuam xumudeckux peaxuyuit (24 waca)
XHAMHUYECKHE PEAKIUU. Y PABHEHHSI XUMUYECKUX pEeaKUnid. Beramcienne Maccsl
(kommyecTBa, o0OBEMa) BeHIeCTBA IO  M3BECTHOM  Macce  (KOJIMYECTRBY,
00BbEMY)OJTHOTO M3 BCTYIMBIIUX B PEAKUHUIO WU TOJTYYUBIIUXCS BEIIECTB.
TennoBoit addext peakiuu. TepMOXUMUYECKHE ypaBHEHHUsI peakuuil. PacyeTs
TErI0Boro 3 dekra peakimu 1Mo JaHHBIM O KOJUYECTBE (Macce, 00beMY) OJTHOTO
U3 YYacTBYIOLIMX B pEaKIUU BEIIECTB M KOJIMYECTBY BBIICIAIOIICHCS WINA
HorJoNIaroIIencs TeIoThl. Berurcienne Macchbl (KoJu4ecTBa, o0bemMa) MpoayKTa
peakuuu, €clid OJHO W3 MCXOJHBIX BEIIECTB JaHO B HU30BbITKE. XUMHYECKUE
CBOMCTBa YIJIEBOAOPOJOB M CHOCOObl MX mnoiydeHus. Cxembl INpeBpalleHui,
OTPAXKAIOIME T'E€HETUYECKYKD CBSI3b MEXIYy YIJIEBOAOPOJAMH: OTKPBITHIE,
3aKpBITBIE CMEIIaHHbIE. BpruncieHne Maccbl (00bema) MPOAYKTa PEaKUHUH [0
M3BECTHOU Macce (00beMy) MCXOJIHOTO BEIIECTBA, COAEPIKAIIETO OMPE/ICICHHYIO
MacCCOBYIO JIOJIt0 MpuMecei. Beruuciaenne MaccoBoil Ui 00beMHOM JT0JIM BBIXOJa
OPOJAYKTa PEaKUMH OT TEOPETHYECKHM BO3MOXKHOIO. BhIUMCIEHHE MPOLIEHTHOIO
COCTaBa CMECH BELIECTB, BCTYNUBIIMX B peakuuto. CXxembl MpeBpalieHui,
OTpaXarolllMe TeHETUYECKYIO CBSI3b MEXAY KJIACCAMH OPTraHUYECKUX COEAMHEHHM
(cocTaBUTh ypaBHEHUS COOTBETCTBYIOIIMX peakuuii) ITpakTukym: cocraBieHHe
CXEM [MpPEBPALICHUI, OTPAaXKAIIIUX TIE€HETUYECKYI0 CBS3b MEXIY KIIaCCAMHU
OpPraHUYECKUX COEAMHEHUN. Pelienne KoMOMHUPOBAHHBIX 3a/1a4.

Tema 3. Xumuueckuii IKcnepumenm u yugposwvie navopamopuu (4
yaca)
Hudposbie patuuku. OOmme xapakrepuctuku. Duzmueckue >PPexTsl,
UCIIOJIb3yeMbIE B Pa0OTE TaTYUKOB.

Tema 4. Beeoenue ¢ ouoxumuio (2 uaca)
broxumus — Hayka 0 KaYeCTBEHHOM COCTaBe, KOJIMYECTBEHHOM COJICPIKAHUU U
mpeoOpa30BaHUSIX B TPOIECCE >KU3HEACATEIHPHOCTH COCIMHEHHM, 00pa3yoImx
XKUBYIO Mateputo. Mcropus pa3BuTusi OnoxuMuu. Poiab OTe4eCTBEHHBIX YUEHBIX B
pa3BUTUM OWOXMMHU. B3amMOCBs3b OHOXMMHUU C MOJICKYJISIPHON OWOJIOTHEH,
Oonopu3uKord M OMOOpPraHWYECKOW XUMHUEH. 3HAUeHHWE OMOXUMHU IS Pa3BUTHUSA
OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, CEJIbCKOTO XO3SCTBA, TEHETHKU U



9KOJOTMU. MeTonbl OMOXMMHYECKHX HCCIEAOBAaHUM W HMX XapaKTEpPUCTHKA.
Hcnonb30BaHne COBPEMEHHBIX CKOPOCTHBIX W aBTOMATHU3WPOBAHHBIX (U3UKO-
XUMUYECKUX METOJOB aHaM3a s OMOXMMHYECKUX Lened. buoxumuueckue
METO/Ibl MOHUTOPHUHTIA OKPYKAIOIIEN CPEBI.

Tema 5. Xumuueckuili cocmae op2anuzmos u oouiee nonamue 06 oomene
eeuwecme u IHepzuu 8 Hcueoi npupooe (4 uaca)

[TonsiTHe O TJIAaBHBIX OHMOTEHHBIX »JJEeMEHTaX. Makpo- M MHUKPOIJICMEHTHI.
3aKOHOMEPHOCTH PaCIpOCTpPaHEHHUsSI SJEMEHTOB B XUBOM mpuposae. [lorpeObHOCTH
OpraHu3MOB B XMMUYECKHUX 3JIEMEHTaX. BHOr€OXMMUYECKUII KPYyTOBOPOT BEIIECTB B
OpUpOJIe — OCHOBa COXpaHEHUs paBHOBecusi Ouocdeprl. MacmTabbl 0oOMeHa
BEIIECTB B JKUBOM mpupone. Ilmactuueckne MW HSHEPreTUUYECKHE BEILECTBA.
buonornueckn akTHUBHBIE COEIUHEHUS, UX POJb B JKU3HU YEIIOBEKA, KUBOTHBIX M
pactenuil. [lonsTe 0 mecTuMIaX U UX BUOAX.

Tema 6. beaku. Pacnao u ouocunmes oenkoe (8 uacos)

Ponp OenkoB B MOCTpOEHHMU M (PYHKIIMOHUPOBAHUM >KUBBIX cucTeM. lloHsitue o
IPOTEOME M MPOTEOMUKE. AMHUHOKHUCIOTHBIA cocTtaB OenkoB. Ilonatrue o
MPOTEUHOTEHHBIX aMUHOKUCIOTaX. (Crnocod CBSI3M AMHHOKHUCIOT B OEIKOBOM
mouekyie. [lentunpl. [Ipupoansie nentuabl (TIyTaTHOH, Ba30IPECCUH, YJHKE(DATMHBI,
SHAOP(MUHBI U JIp.), UX (PU3NOJIOTMYECKOE 3HAYEHUE U HUC- TMOJb30BAHUE B KaU€CTBE
MEIUIMHCKHUX TpenapaToB. XUMHUYECKUM CUHTE3 MENTUIOB 3aIaHHOTO CTPOCHUS U
BO3MOXXHOCTH UX mnpuMmeHeHus. CTpykTypa OenkoBbIXx Moisiekys. [lepBuunas
CTpykTypa OenkoB. [IpuHIMIBI U METOABI OMpPENENICHUs TEPBUYHON CTPYKTYpPHI
Oenka. BropuuHas u HaABTOpUYHAs CTPYKTyphl OenkoB. Ilonstue o6 o- u -
koH(popmarusax nogunentuaHou nenu (padotsl JI. [Tonunra). [Tapamerps! a-crimpanu
noyuMnenTuaHoi 1nenu. CBsA3b TEPBUYHONM M BTOPUYHOM CTPYKTYP OEIKOBOM
mousiekynel.  Knaccudukanus OenkoB MO 2JIEMEHTaM BTOPUYHOW CTPYKTYPBHI.
JIOMEHHBIN PUHIIUTI CTPYKTYPHON OpraHu3aiu 6enkoB. [IoHsITHE O CTPYKTYpPHBIX U
(GyHKIIMOHANBHBIX JOMEHax (Ha IpUMepe HWMMYHOIJIOOYJIMHOB W KAaTAJIUTHYECKU
akTUBHBIX OenkoB).TpernuHas cTpykTypa OenkoB. Tumbl cBsA3eil, o0ecrneuynBarOIIMX
NOJAJICp’)KaHUE TPETUYHOM CTPYKTYyphl. JIMHAMUYHOCTH TPETUYHOM CTPYKTYpHI
oenkoB. CamoopraHu3anus TPETUYHOW CTPYKTYphl OEIKOBOM MOJIEKYJbl U POJIb
cienuduyeckux  OCJIKOB-IIAIEpOHOB B 3ToM  mporecce. Ilpeackazanue
IPOCTPAHCTBEHHOTO CTPOEHHUsI OEJIKOB HCXOAS W3 HMX TNEPBUYHOU CTPYKTYPHI.
YerBepTruHas cTpykTypa 0einkoB. KoHKpeTHBIE TPUMEPHI Y€TBEPTUUHON CTPYKTYPHI
OenkoB (reMoryIoOWH, JaKTATAETHApPOTeHas3a, Karajgaza u Jap.). HomeHkmatypa u
knaccudukanus ~ O6enkoB.  DyHKIMOHaNbHAsS  KiIaccupuUKaiuUss — OEIKOB U
XapaKTepUCTHKA OTHEIbHBIX TPYMI: CTPYKTYPHBIX, COKPATUTEIbHBIX, 3alIUTHBIX,
TOKCHUYECKUX, PEUENTOPHbIX U PEryJaropHbix. benku (MeTasIOTHOHEHHBI,
reMOTJI00WH U Jp.).

Pacnag 6enkoB. depMeHThI, ocyliecTBIsAONIME pacnan 6enkos. [IpoTeacombr —
KOMIUJIEKCHI ~ MPOTEOJUTHYECKUX (epMeHTOB. MaxkopHble Oenkd KpOBU Kak
UCTOYHUKM OWOJIOTMYECKM AaKTUBHBIX MENTUI0B. MeTabonu3M aMUHOKUCIOT.
KoneuHble mpoyKThl pacrnajga OeIKOB U MYTH CBA3BIBAHUS aMMHAKa B OpraHU3Me.
[Iytn HOBOOOpa3zoBaHusi aMUHOKHUCIIOT. [lepBUUHbIE U BTOPUYHBIE AMUHOKHUCIOTHI.
3aMeHUMbIe U HE3aMEHHUMbIE AMUHOKHUCIOTHI. bruocunres 6enkoB. MarpuyHas cxema
OmocuHTe3a OenKoB. AKTHBHpPOBaHHWE aMUHOKHUCIOT (cuHTe3 amuHoainuia-TPHK).



Crpoenue pubdocom. CocTaB MNPOKAPUOTHUECKUX U IYKAPUOTUYECKUX PHOOCOM.
[TonmuprGocoMbl. DTambl TPaHCISIUKN (MHUITAAIMS, JJIOHTAIMsS, TEPMUHAIUSA) U HUX
perymsuusa. Koxg OenkoBoro cuHTe3a. (OCOOEHHOCTH T€HETHYECKOro  KoJa
MHUTOXOHAPHUM U XJIOPOILIACTOB.

Jlabopamopnutit padomot

1.0mnpeneneHue cpeabl pacCTBOPOB AMHUHOKHUCIIOT.
2.0npeneneHne n303JIEKTPUIECKON TOUKU KETATHHBI.
3.0mnpezenenne TeMIepaTypsbl MIaBJICHUS aMUHOKHUCIIOT.
4. BnusitHue TemMneparypbl Ha CBOMCTBA OEIIKOB.

5. Biusinne usmenenus pH Ha cBoiicTBa O€IKOB.

6. L{BeTHBIE peakIi Ha OEIKU.

Tema 7. @epmenmet (6 uacos)

Pa3HooOpa3ue kaTanuTHYECKH aKTHBHBIX MOJEKyd. KaranmuTuyecku akTUBHbBIE
Oenku (9PH3UMBI), KatanuTudecku akTuBHbie PHK (pubo3umbl), KaTaauTUYECKH
akTuBHbIe aHTUTena (ab3umsbl).Katamutuueckas ¢QyHkuus OenkoB. Paznuums B
CBOMCTBax (EpMEHTOB U KaTajau3aTopoB HHOM mnpuponbl. CrnenupuyHOCTb
neictBus ¢epmeHToB. Ponb oreuectBeHHbix yuéHbix (M.II. IlaBnom, A.E.
bpaynmireitn, B.A. DHrenbrapAaTr u ap.) B pa3Butuu dH3uMojoruu. [lonarue o
CyOCTpaTHOM M aJUIOCTEPUUYECKOM LIEHTpax B MoJieKyne (pepMeHTOB. DepMEHTHI
MOHOMEpHI (TPHUIICHH, JIU30IIMM) U MYJIbTUMEpPHI (TIyTaTuoHpeaykTas3a). [lonsTue
o kodepmenTax. KodhepMeHTbI — MepeHOCUnKH Bojgopoaa u anekrpoHoB (HA/I,
HAL®, DAN), u aromubix rtpynn (ATD, xodepment-A, HJD-caxapa).
MuoxectBeHHbIE (GOpMBI  (PEPMEHTOB W UX (PYHKIMOHAIBHOE 3HAYCHUE.
N3o0depMeHTsl JTakTaTaAeruaporeHasbl. 3HaUeHUE HUCCIEAOBAaHUS MHOKECTBEHHBIX
dbopMm GdepMeHTOB Uil MEAUIMHBI, TE€HETUKH, CEJIEKUMM U MOHHMTOPHUHIA
OKpyXxaroleid cpenbl. Mexanusm neictBus (pepMeHToB. dDepMeHT-cyOCTpaTHbIE
KoMmruiekchl. KoHcTanTa nucconuaiuu pepMeHT-cyoctparHoro komiiekca (KS) u
koHcTaHTa Muxasnmuca (KM). AxktuBatopsl 1 MUHTHOUTOPH! (pepMeHTOB. BiusiHue
KCEHOOMOTHKOB Ha aKTUBHOCTh (pepmeHTOB. HOMeHkmarypa u kiaccuukauus
dbepmenToB. [Ipunnumne! kinaccudukanuu Gepmentos. [IpombinieHHOE MOTyYeHNE
U TpakTHYeCKoe ucmoyib3oBaHue (epmeHTOB. [lepcrekTuBbl MNPaKTUYECKOTO
MCIIOJIh30BaHUs PUOO3UMOB M a03UMOB /17151 OOpBOBI ¢ 3a00I€BaHUSIMH YETIOBEKA.

Jlabopamopnutit pabomot
1. TepMoaaOMIBHOCTH (PEPMEHTOB.

2. BnusiHre akTHBaTOpOB M HHTHOUTOPOB Ha pabOTy (hePMEHTOB.

Tema 8. Bumamunvl u nHekomopwle opyzue OU0102UUECKU AKMUBHDbLE
coeounernus (6 uacos)

Hctopusi OTKpbITHS BUTAMHHOB. Pojib BUTaMMHOB B IHUTaHUU YEJIOBEKa U
KUBOTHBIX. ABUTAMHHO3bI, TUIOBUTAMHHO3bI, TUIIEPBUTAMUHO3bI. COOTHOIIIEHUE
BUTAaMUHOB U KodepmeHToB. Buramepus. XKupopacTBopumble BUTAMUHBI.
Butamun A u ero yyactue B 3putesibHOM akte. Butamunbl D, K u E u ux posis B
obmeHe BemiecTB. BogopactBopumbie Butamunbl. Buramunsl Bl, B2, BS5, B6, B12,
UX 3HaueHne B oOmeHe BemecTB. Butamuma C (ackopOuHOBas KHCIIOTA).



PasnooOpa3zue  OWONOrMYECKM  aKTUBHBIX  COCJUHEHWH:  aAHTUBUTAMHHBI,
aHTUOUMOTHKH, (UTOHIMIBI, TEepOULMIBL, Ae(POIMAHTHI, POCTOBBIC BEIIECTBA
(BaxkHEHIIME MPEACTABUTEIN U MEXAHU3MBI IEHCTBHUA).

Jlabopamopnwie pabomut
1.KauecTBeHHas peakiiysi Ha BATAaMUH A.

2. KonnuecTBeHHOE OIIPpCACIICHUC BUTAMHNHA P B uae.

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

Hctopus OTKpBITHS U U3YUYEHHS] HYKJIEMHOBBIX KUCJIOT, MX XUMUYECKHIM COCTAaB.
XapaKTepuCTUKa IMyPUHOBBIX U MHUPUMUIUHOBBIX OCHOBAaHUM, BXOJSIIHNX B COCTaB
HYKJIEMHOBBIX KUCJIOT. J[Ba THNa HYKJIEMHOBBIX KHCIIOT: 1€30KCUPUOOHYKIEMHOBAs
kucinora (JAHK) u pubonyknennoBas kucnora (PHK). Paznuuus mexny JJHK u
PHK 1o cocraBy riaBHBIX a30THCTBIX OCHOBAHUM, IMEHTO3aM, MOJICKYJISIPHOU
Macce, Jiokanu3zauuu B Kietke W (yHkuusaMm. Crtpykrypa um ¢ynkuum JJHK.
Conepxanue JJHK B opranusme u jiokanu3zainus €€ B KJIeTKe (S1p0, MUTOXOH/IPUH,
xJjioporuiacta, anucomsel). Pazmep u dopmer monekyn IHK. Konwuesas dbopma
JIHK HekoTopbix (aroB, MUTOXOHAPUN U XJOporutacToB. [lepBuyHas cTpykTypa
JHK. VYcnexu u mepcrnekTUBbBl B pacmiupoBKE CTPYKTYpbl T'€HOMOB
MHUKPOOPTraHU3MOB, pACTEHUM U KUBOTHBIX. IIpoexkt «l'eHOM uesoBeKay.
Bropuunas crtpykrypa JHK (momens JIx. VYorcona u @. Kpuka).
KommieMmeHTapHOCTh a30TUCTBIX OCHOBAHUMN U €€ 3HAUEHUE I BOCIIPOU3BEICHUS
CTpyKTypbl TeHomoB. Tperununas crpykrypa JHK. Ceepxcnmpamuzanus [JHK.
N36p1TounOCTh M KOMIAkTHOCTH MoJiekyn JIHK. Ctpoenune xpomaruna. MyTtarumn
B JIHK u daxropsl, ux Bei3siBatomue. Penapauus crpykrypsl JJHK 1 e€ 3nauenue
1S coxpaHeHus BujioB. Hacnencrsennsie 3aboneBanusi. PHK, ux knaccudukanus
(tPHK, pPHK, mPHK, wmsPHK, t™PHK, Bupycasie PHK). CpaBuutenbHas
xapaktepuctuka BuaoB PHK mno wux crpykrype u QyHkumusm. MexaHusm
ouocunresa (perummkauuu) JHK. ®epmentst (PHK-nomumepaza, JIHK-
nosmMepasa, JIHK-nuraza) u 0enkoBbie Qak- TOpbl, yHaCTBYIOIIME B PEIIIUKALIMU
JIHK. Pemnukamuonnass Brika u dtankl OwmocuHTe3a JIHK. Ocobennoctu
permkanuu y npo- v 3ykapuotT. buocunrtes PHK (Tpanckpunuus) u e€ perynsiuus
y npo- u sykapuoT. [loHsTe o TpaHckpunToHax U omnepoHax. Co3peBaHue
(mpoueccunr) PHK. Craiicunr u ero Bujibl. Aytocijiaiicuar. «PegakTupoBaHuey
PHK. O6parnast Tpanckpuniusi u €€ 3HaYeHUE sl CYIIeCTBOBAHMS BUPYCOB (HA
nmpuMepe BHUPYCa HWMMYyHOACPHUIIMTA 4UYEJIOBEKA ¥ BUPYCOB TpuUNNA) U
BHYTPUTE€HOMHBIX  mepecTpoek. lloHsiThe O TOABMIKHBIX T'€HETUYECKHUX
AJIEMEHTAX M HUX 3HAYECHHUM IS DBOJIIOIMU TeHOMOB. [loHATHE O reHeThdecKon
uHKeHepun. [IpuHIMOBI M CTpaTerMd  MOJEKYJISPHOTO  KJIOHUPOBAHMS.
JlocTUKEHUS U TEPCIEKTUBBI MOJIEKYJIIPHON OMOTEXHOJIOTUH.

Jlabopamopnwie padomut
1.BrieneHrie HyKJIEOMPOTEUHOB U3 APOAOKEH.

Tema 10. Yenesoowt u ux oomen (5 uacos)
Knaccudpukanus yraesomoB. IIpocteie yrmeBoabl (MOHOCAaxapuibl) U HX
npencraButenu (pubosza, TOKo3a, (PpyKTo3a, ranakros3a).CloxkHbIE YriIeBOJbI.



Hucaxapuael (caxapo3a, JakTo3a, Manbro3a)llomucaxapuabl, UX CTpyKTypa U
npencTaBuTeNd (TIUKOTEH, Kpaxmal, KieTdaTka, XWUTHH).DYHKIUH YIJIEBOJOB
(oHepreTuyeckasi, MeTaboNMYeCKas, peuentopHas H Jp.).] TUKOMpOTeHHBI Kak
JETEpMHUHAHTBI Tpynn kpoBu. OOMeH yriieBooB. IlyTu pacnaga noaucaxapuaos.
Perynsamus  ¢ochoponusza mpu yyactuum ropmMoHoB, G-6enkoB, HAM® u
nporenHkrHa3. O0MeH ToK030-6-hocdara (IMXOTOMUYECKUN U aTOTOMUYECKHIA
nyty). OOMeH NUpOBUHOTpajHON KHUCHOThL. ['nmukonu3. CnuproBoe OpoKEeHHE.
JleiictBue »5TaHOJIa Ha oOpraHu3M uenoBeka. [lomugepMeHTHBI KOMILIEKC
OKHUCJIUTENBHOIO JI€KApOOKCUJIMPOBAHUS NHPOBUHOIPATHOW KUCHOTHL. Llukn
TPUKapOOHOBBIX M JUKApOOHOBBIX KHUCIIOT, €r0 3HAYEHUE B OOMEHE BELIECTB U
oOecrieyeHnn opranusma 3Heprueil. buocunres yrineoaos. [lonarue o nepBUYHOM
OonocuHTe3e yrieBoAoB. [ mokoHeorenes. bBUOCHHTE3 OJIUT0- U MOIUCaXapUI0B.

Jlabopamopnwie padomowt
1.I{BeTHBIE peaky Ha KpaxMall.
2.KauecTBeHHBIE pEAKIIMIO HA MOHO- U JTUCAXapUJIbI.

Tema 11. Tunuovt u ux oomen (5 uacos)

OO6mias xapakrepucTuka U Kinaccupukauus JunuaoB. CTpykTypa U (QpyHKIIUU
TunuAoB. Ponbs TunuaoB B MOCTpoeHUH Ouosiornyeckux memoOpan. CTpykTypa u
dbynkiuu munonporennoB. OOMeH xupoB. Pacniag s>kupoB u B-oKucCIeHNE BHICIITUX
KUPHBIX KHUCJIOT. [JIMOKCHUIIEBBIA LUKI M €ro pojb BO B3aUMOCBSI3U OOMeEHa
JUNUIOB W YIJIEBOJOB. MexaHM3M OHOCHMHTE3a BBICIIMX JKUPHBIX KHUCIOT.
buocunte3 tpurnuuepuno. Hapymenuss B oOMeHe »xupoB. OXUpeHHE U €ro
npuuuHbl. Bocku, uX cTpoeHue, (YHKUMHM U TpEeACTaBUTENH (CrepMarer,
myesuHbIi BOCK). Ctepuibl. CTEposibl (X0JIeCcTepod, Iproctepot u 1p.). CTpykrypa
1 (QyHKIHMH CTEPOUAOB (X0JIEeBasi KUCIOTa, CTEPOUIHBIE TOpMOHBI). Dochonunuabl.
buonoruyeckas poab dochonunumo. DocHPOUHO3UTHUIBI KAK HCTOUHHKHU
BTOPHUYHBIX MOCPETHUKOB TOPMOHOB.

Jlabopamopnwie padomut
1.0mnpenenenre TeMiiepaTyphl IUIABJIEHUS U 3aTBEPACBAHUS KUPOB.
2.OMYJIBrUPOBAHKE KUPOB.

Tema 12. Buonozuueckoe oxkucnenue u cunmes AT® (2 uaca)
Hcropust m3ydeHUs: MPOIECCOB OMOJOTMYECKOTO OKHCIeHus: padoTel A.H.

baxa, B.M. Ilammaguna, O. BapOypra, B.A. DOurensrapara. Pa3znooOpaszue
bepmeHTOB OMosIornueckoro okucieHuss. CucTeMbl MUKPOCOMATBHOTO OKUCIEHUS
B kierke. [lutoxpom P-450 u ero poib B JETOKCHKAMU KCEHOOMOTHKOB.
CynepokcuaaucmyTasa, Karaja3a U MX pojb B 3alIUTE OpraHu3Ma OT AKTHUBHBIX
dopm xkucnopoaa. Comnpsixenue okucienus ¢ pochopmmpoBanuem. CyocTpaTHOE
dochopunupoBanue u GpochopunupoBaHue Ha YPOBHE ANEKTPOHHO-TPAHCIIOPTHOM
nenu. [lonsitue o compsratomeit MmemOpane MutoxoHApuid. CTpoeHue MPOTOHHOM
AT®a3bl u BeposSITHbIE MeXaHU3MbI cuHTe3a ATO.

Tema 13. I'opmonst u ux pov 6 oomene eeuiecma (8 uacos)
Knaccudukanus ropmonoB. CTepouHbIE TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH,
ACTPAAuoOJ, SKAU30H. MeXaHW3M [EUCTBUS CTEPOUIHBIX TOPMOHOB. IllenTuaHble



TOPMOHBI. XapaKTEpPUCTHKA HWHCYJIMHA, TOPMOHA POCTa, THPEOTPOINMHA, TaCTpHHA,
Ba3oNpeccrHa. MexaHu3M JAeiCTBUS NENTUIHBIX TOPMOHOB (Ha MpUMEPE TIIFOKareHa
1 uHcyJnHa).CaxapHsblid 1Ma0eT U €ro BUABL.

[Ipoune ropMOHBI (agpeHaNWH, AayKCHH, THOOEpE/UIMHBI, I[IUTOKWUHUHBI,
POCTarIaH/IuHbI), WX CTPYKTypa M MEXaHU3M JeHCTBUA. PunmsumHrdakTopsi
ropMmoHoB. Heitporopmons! (3HA0pdUHbI U 3HKEeaiunbl). [[puMeHeHre ropMOHOB

B MEJIUIIMHE U CEJILCKOM XO3SIMCTBE.

Jlabopamopnwie padomuwt
1.KauecTBeHHBIEC peaKIUU HA UHCYJIVH.
2.Peakuus agpeHanHa ¢ XJIOPHBIM JKEJIE30M.

3.Peakius agpeHanmHa ¢ KoI0M.

Tema 14. Bzaumoceaszv u pezynayus oomena eewiecme. Ilpoodnemut
ouoxumuueckoii Ikonozuu (4 uaca)

OO6uue mpeAcTaBieHUs] O B3aUMOCBSI3M OOMEHa BellecTB B KieTke. [loHsTue o
KJIFOYEBbIX MeTabonuTax (MUPOBUHOTpAJHAs KHUCIOTa, KOoQepMmMeHT-A u 1ap.).
B3anmocBsA3bp 0O€IKOBOr0O M HYKJIEMHOBOrO OOMEHA, 3HAUYEHHE PETYISTOPHBIX
0esikoB. B3anMOCBs3b YIIIEBOJIHOTO U O€IKOBOrO 0OMeHa. Poiib MUpOBHUHOTpaIHOM
kucioThl U nukiaa Kpebdca B 3Toil B3auMocBsizu. BzauMocBsi3b 0OMeHa yrieBoJ0B U
JUTUIOB; POJIb AllETHIIKOPH3UMA-A B 3TOM MpoIlecce. Y POBHH PETYISIIIUU 0OMEHa
BEILIECTB: KJIETOYHBIA, OPraHU3MEHHBIN U IOIYJSLUOHHBINA. TPaHCKPUIIIMOHHBIN
(omepoHHBIN) ypoBeHb peryisinud. OCHOBHBIE MEXaHH3MBI PETYISAIMH OOMEHa
BellleCTB B KJeTke. OpraHu3MEHHbId YpPOBEHb pErysiiuu. [ opMoOHanIbHas
peryisiius oOMeHa BemiecTB. KackaJHbIi MEXaHM3M PEryJisiliud C Y4acTHEM
TOPMOHOB M BTOPHUYHBIX MOCPEIHUKOB. [[OMynsLIMOHHBIA YpPOBEHBH PETYJISIIUU.
AHTHOMOTHKH MHUKPOOOB, (PUTOHIIMIIBI PACTEHHI, TEJIEPrOHBI >KUBOTHBIX M HUX
BIUSHUE HA  TPOILECCHl  JKU3HEIACATCIBHOCTH.  JKOJOTO-OHMOXUMHUUYECKHUE
B3aUMOJICHCTBUS C YYACTUEM PA3IUYHBIX TPyl OPTraHU3MOB: MUKPOOPTaHU3MOB,
rpu0OB, BBICIIMX pACTEHUM, IKUBOTHBIX. TOKCHHBI pacTteHuid. IlunieBbie
neTeppeHThl W aHTUuAaHThl. [luieBble AaTTpPaKTaHTBl W CTUMYJISTOPBI.
XeMoperyJsITopbl, BO3JICHCTBYIOIINE HAa TTO3BOHOYHBIX KUBOTHBIX. HakorieHue u
UCIIOJIb30BaHUE YKUBOTHBIMU BTOPUYHBIX MeTa0O0IUTOB pacTeHuil.
AHTpOTOTeHHbIE OMOAKTHUBHBIC BEIECTBA M TPOOIEMbI XUMUUECKOTO 3arpsi3HEHUS
ouocdepnl. IKOJOTHYECKH Oe30macHbIe CIIOCOOBI BO3JICUCTBUS HAa Pa3IUYHBIC
BU/IbI KUBOTHBIX, PACTEHUI 1 MUKPOOPTaHU3MOB.

Tema 15. Xumuueckuit snemenm (3 uaca)

Crpoenne u cocraB aroMa. CocCTaBjle€HHE DICKTPOHHBIX U DJIEKTPOHHO-
rpaduyeckux (HOPMyYJI aTOMOB XHMHUYECKHX DJIEMEHTOB. BalleHTHOCTh M CTENCHb
OKHCJIEHUS XMMHYECKUX 3JeMEHTOB. Ilepmomuueckuii 3akoH. CpaBHUTEIbHAs
XapaKTEPUCTHKA XHMHUYECKHX DJIEMEHTOB II0 HX IIOJIOKEHHIO B IOPSIAKOBOM
CHCTEME XUMHUYECKUX 3JIEMEHTOB M CTPOEHHUIO aTOMA.

Tema 16. Bewecmeo (9 uacos)
[Tocrosinnast ABoraapo. BeruncieHue CTpYKTYpHBIX €AUHUIL B ONPEAeIEHHOM
KOJIMYECTBE, Macce Win o0bEMe BelecTBa. Y paBHeHue MeneneeBa-Knaiinepona.



CnocoObl BbIpaXXKeHHsI KOHLUEHTPALMK pacTBOPOB (MaccoBasi, MoiisipHas) [IpaBuio
CMEUIEHUS PACTBOPOB, («IIpaBUiIO KpecTay). Kpucrammoruaparsl.

Tema 17. Xumuueckue peaxuyuu (12 uacos)
['eneTnueckast CBSI3b MEXIY KJIAacCaMH HEOPraHUYECKUX M OPTraHUYECKUX
BemecTB. TepMOXMMHUYECKHNE YpaBHEHUS peakiuid. TermoBoi 3 dexT peakmum.
3akoH ['ecca. DHTanbnus peakuuii. CKOpOCTbh XMMUYECKON peakunu. XUMHYECKOE
paBHOBecue. KoHcranTa paBHOBecus. Peakumm B pacTBOpax 3JIEKTPOIUTOB.
I'mnponus comeit, pH pacTBopoB.

Tema 18. Iloznanue u npumenenue éewecme (10 uacos)
Brruucnenue maccol win 00bEMa MPOAYKTa PEaKIMK 110 U3BECTHOW Macce WU
00BEMY HCXOISIIETO BEIIECTBA, COJIEPHKAIIIETO PUMECH.
Brruucnenne maccel (00b€Ma) KOMIOHEHTOB CMECH BEIIECTB MOJHOCTHIO WM
JaCTUYHO B3aWMOJICHCTBYIOIIME C pPEAareHTOM. OJEKTPOJU3 paciylaBOB U
pacTBOPOB coser. CTEPEOMETPUUECKUE CXEMBI PEAKIINI U PACUYETHI 110 HUM.

Tema 19. IIpoekmnuasa paboma

[Ipensiaraercs A MPOEKTHOM pabOThI CIEAYIOIINE TEMBI (IPUMEPHBIE):

1. KayecTBeHHbIE peakiiMi HA aMUHOKUCIIOTHI U OEITKU.

2. IlpuroToBnenue pactBopa Oenka (suyHoro anboOymuHa). Paznenenue
O€JIKOB KYypUHOTO sIiila IO UX pacTBOPUMOCTH. JleHatypanus O0enkoB (oOpaTumas
U HeoOpaTumasi).

3. CpaBHUTENbHBIA aHAU3 MPOLYKTOB KUCIOTHOTO U (PEPMEHTATUBHOTO
TUAPOJIN3A - U MOJUCaXapuI0B (Ha MPUMEPE caxapo3bl U Kpaxmaa).

4. Cnetu(puIHOCTH AeHCTBUA (PEPMEHTOB (aMuIa3a).

5. Bnusinue Ha akTUBHOCTH (PEPMEHTOB TeMIiepaTypsbl, pH, akTuBaTopoB u

WHTUOUTOPOB.

6. Beienenne puOOHYKICONPOTEUHOB U3 IPOACKEH.

7.KauecTBeHHOE OMpeeieHre MPOAYKTOB TMAPOIN3a pUOOHYKIIEONPOTENHOB.

8. Boljenenue raukoreHa M3 MeYeHu >KMBOTHBIX. COIMOCTaBIEHUE CTPYKTYPHI
IJIMKOT€HA U KpaxMasa.

9. Pa3neneHue yrieBog0oB METOI0M TOHKOCIIOHHON XpoMaTorpaduu.

10. I'maponn3 KUPOB O ACUCTBUEM JIUTIA3HI.

11. BausiHU€ )KETYM Ha AKTUBHOCTD JIUTIA3bI.

12. KauecTBEHHbIE PEAKIIUU HA TOPMOHBI.

13. buorennas KnaCCH(bHKauHﬂ XUMHAYECKHUX

AJE€MEHTOB. brnoornyecku akTUBHBIE BEIIECTBA.
Butamunbl. bruonorndecku akTuBHbIC JOOABKU:
npodaHarus wiv nojib3a? buonorudeckas poib
BUTaMUHOB.

14. ButramuH C 1 €ro 3Ha4€HHUE.

15. MIcKyCCTBEHHBIE )KUPBl — YIp0o3a 3/I0POBbIO.

16. Mcmonp30BaHue APOXKIKEN B IMUAILEBOU MPOMBIIIJIEHHOCTH.

17. HccnenoBanue HU3MKO-XUMHUUYECKUX CBOMNCTB MOJIOKA Pa3HBIX

IPOU3BOJMTEINIEH, MMEIOIMX DKOJOTHIECKUM cepTU(UKAT.

18. Mo B mpoayKTax MUTAHUS U BIMSAHUE €r0 HA OPTaHU3M YEJIOBEKa.



Kane}mapno-TeMaaneCKoe IVIAHUPOBAHUE

HasBanue pa3ae/ioB U TeEM

KoanuyecTBo
4acoB

Teo | Ilpak
pusi | THKa

Tema 1

PacueTs! 1o
XAMHYECKUM
dbopmymnam (1049)

1-2. OCHOBHBIE TTOHATHUS U 3aKOHBI XMMUH.

2

3. MaccoBas nond. Beruncienne MaccoBOM 10U
XUMHYECKOT'0 DJIEMEHTA B COEAUHEHUN.

4. BpIBoJ1 XUMU4ECKON (OPMYJIbI BEIIECTBA 1O
MacCOBBIM JIOJISIM 3JIEMEHTOB.

5-6. OTHOCHTENbHAS IUIOTHOCTD I'a30B.
VYcraHosnenue npocreiiieit popmysibl BelecTBa
110 MaCCOBBIM JIOJISIM DJIEMEHTOB.

7-8. BriBox dbopmyIbl BEILlECTBA I10
OTHOCHTEJIBHOM IJIOTHOCTH Ta30B U Macce (00beMy
WIN KOJINYECTBY) MPOYKTOB CrOpaHUsl.

9-10. Pemenue 3amaunii EI'D

Tema 2

Breraucnenus mo
YPaBHEHUSIM
XAMHYCCKUX
peakumii (2449)

11-12. Briuucnenue mMaccol (KOJTUYECTBA, 00bEMA)
BEIIECTBA II0 M3BECTHOHM Macce (KOJIHYECTBY,
00beMy) OJIHOTO M3 BCTYNHUBILIUX B PEAKLUIO WU
MOJTyYMBIIUXCS BEIECTB.

13-14. Tennosoit 3¢ dexrt peakunu. Pacuerst mo
TEPMOXUMHUYECKUM YPAaBHEHUSIM.

15-16. Beraucnenue Macchl (KOJIMYeCTBa, 00heMa)
MIPOJYKTA PEAKIINH, €CITH OJTHO U3 HCXOIHBIX
BEILECTB JaHO B N30BITKE.

17-18. Xumudeckue CBOMCTBA YTIIEBOIOPOJIOB U
CHOCOOBbI UX MOJIYYEHUS.

19-20. CxembI ipeBpaIeHHA, OTPAKAIOIINE
TEHETHYECKYIO CBSI3b MEX/1y yIJIeBOIOPOAAMH.

21-22. Beruucnenue macchl (00bemMa) MpoayKTa
peaxiuu 1Mo u3BeCTHOM Macce (00beMy)
HCXOJHOTO BEIECTBA, COAEPHKALIETO
OIIPEJIETICHHYIO0 MAaCCOBYIO JOJIFO IIPUMECEH.

23-24. BeluuciieHrue MacCoOBOM WM 00bEMHOM
JIOJT BBIXO0J1a TIPOAYKTA PEAKITUH OT
TEOPETUIECCKH BO3MOKHOTO.

25-26. Boruncienue npoIreHTHOr0 COCTaBa CMECH
BEIIIECTB, BCTYNUBIINX B PEAKIHIO.

27-28. CxeMmbl TpeBpaleHuii, 0Tpaxaronme
TEeHETHYECKYIO CBSI3b MEX/TY KJIaCCaMU
OpPraHUYeCKUX COCAUHEHUH.

29-30. CocraBneHue cXeM MpeBpaIieHuH,
OTPaKAIOIIMX TEHETHYECKYIO CBSI3b MEXKIY
KJIacCaM¥ OPTraHWMYECKUX COCIMHECHUH.

31-32. Pemenue sKkcriepuMeHTaIbHBIX 33/a4.

33-34. Pemenne KOMOMHUPOBAHHBIX 3a7a4.

Tema 3

XUMHYECKUN
AKCIIEPUMEHT U

35-36. Hudpossie naranku. OOmme
XapaKTEPUCTUKH.




¢ poBBbIE Ja-
O6opatopun (44)

37. JIP Nel. IlpuemMsbl padoThl B XHMHYECKOI
Jadoparopuu.

38. JIP Ne2. llu¢gposas 1adopaTopust no
XHMHH.

Tema 4 | Beenenue B 39-40. buoxumusi. Micropust pa3BuTHsi OHOXUMHUH.
ouoxumuio (24) | MeToabl OMOXUMHUYECKUX UCCIEIOBAHUM.
Tema5 | Xumuueckuii 41. buoreHHble 3JIeMEHThI. buoreoxuMuyeckuii
COCTaB KPYTOBOPOT BEIIECTB B MPUPOJIE.
OpraHu3MOB U 42. buonornyecky aKTUBHbIE COSAMHEHMUSI, UX
oOIiee MOHSATHE | POJIb B )KU3HH YEJIOBEKA, )KUBOTHBIX M PACTCHUH.
00 oOMeHe 43. TloHsiTHE O MECTULIMIAX U X BUIAX.
BCHICCTB U 44. JIP Ne3. KauecTBeHHbIH aHAJIN3
SHEpriu B OpraHHYecKHX COeXMHeHHit
YKUBOU TIPUPOJIE
(4u)
Tema 6 | Benku. Pacnagu | 45. CtpoeHue u cTpyKkTypa OeKoB.
OnocuHTE3 46. CpoiicTBa 6enkoB. OyHKIIMOHATBHAS
6enkoB (84) KJaccupukanus OeKoB.
47-48. Pacriag GenkoB.
49-50. buocunTe3 GenKoB.
51. JIP Ned4. Biusinue TeMnepaTypbl Ha
CBOIiCcTBA 0€JIKOB.
52. JIP NoS. Bausinue usmenenusi pH na
cBoiicTBa 0es1koB. LIBeTHBIE peaknum Ha
0eJIKH.
Tema 7 | ®epments (64) | 53-54. CtpoeHue u cCBOHCTBa (HEPMEHTOB.
Mexanusm neicTBus pepMeHTOB.
55-56. [IpoMbInuIeHHOE TIOTYYEHUE U
MPaKTUYECKOE UCIIOTIh30BaHNE (DEPMEHTOB.
57. JIP Ne6. TepMo1abUIbHOCTH (hePMEHTOB.
58. JIP Ne7. BiusiHue akTHBATOPOB H
HHTHONUTOPOB HA PadoTy (pepMEHTOB
Tema 8 | Butamunsl u 59-60. Butamunsl. MlcTopust OTKpBITHSL.
HEKOTOpHbIE Krnaccudukanusi.
IpyTue 61-62. Paznoobpasue GHOIOrHYECKH AKTUBHBIX
OMOJIOTUYECKH COC/IMHEHUIA.
aKTHBHBIE 63. JIP Ne8. KauecTBeHHas1 peakuus Ha
COCIMHEHUSA BUTAMMH A.
(6u) 64. JIP Ne9. KosimuecTBeHHOE onpeiesieHne
BuTamuHa P B yae.
Tema 9 | HykienHoBbIC 65-66. Cocras, cTpoeHne, QyHKIINH HYKJIEHHOBBIX
KUCIIOTBI U UX kuciot. buocunre3 JIHK u PHK.
obmeH (44) 67. I'eneTrueckas HHX)eHepHUs. MoOJIEKyIIIpHAs
OMOTEXHOJIOTHSI.
68. JIP Nel0. BeigesieHue HyK/1€0NPOTEHHOB U3
APOAIKe.
11 knace
Tema 10 | YraeBogsinuux | 1. Knaccudukanus yriesogos. yHKIun

obmeH (54)

YTJIEBOJIOB.

2. OOmeH yrieBonoB. I[lyTu pacnana nonucaxa-
PHIIOB.




3. buocunTes yrieBoaos.

4. JIP Nel. IIBeTHbIE peakuMu HA KpaxMaJl.

5. JIP Ne2. KauecTBeHHbIe peaKIIMI0O HA MOHO-
U Mcaxapubl.

Tema 11 | JIunuas! u ux 6. XapakTepucTuKa U KJIacCU(PUKAIMS JTUITHIOB.
oOMeH (5u) Crpykrypa u pyHkmu munuaos. Pacnan >kupos.
7. MexaHu3M OMOCHHTE3a BBICHIMX JKUPHBIX
KUCIOT. bruocunres rpurnuuepuos. Hapymenuns
B 0OMEHE JKHUPOB.
8. Bocku. Creponssl. Dochomumupl.
9. JIP Ne3. OnpenesieHue TeMnepaTyphbl
IJIABJICHHUS M 3aTBepAeBAHMSA KUPOB.
10. JIP Ne4. ImyabrupoBaHue KHPOB.
Tema 12 | buonoruueckoe | 11-12. Ctpoenue nporonnoit ATDa3zbr u
OKHCIICHUE U BEpOSATHbIE MEXaHU3MbI cuHTe3a ATO.
cunre3 ATO
(29)
Tema 13 | I'opmonsl u ux | 13-14. Ctepougabie TOpMOHBI. MexaHu3M
poJib B OOMEHE | JeHCTBHUS CTEPOHMIHBIX TOPMOHOB
BeuiecTs (84) 15-16. IlenTuaHbie TOpMOHBI. MeXaHU3M JICH-
CTBUS IENITUIHBIX TOPMOHOB. CaxapHblil 11abeT u
€ro BUJIbI.
17-18. [Ipoune TOPMOHBI, UX CTPYKTYpa U
MexaHu3M JieiicTBus. [IpuMeHeHre ropMOHOB B
MEJIMIMHE U CeJIbCKOM XO3sHCTBE.
19. JIP Ne5. KauecTBeHHBbIE peaKIIui HA
UHCYJIMH.
20. JIP Ne6. Peaknus ajpeHaTHHA ¢ XJIOPHBIM
sKeJIe30M M HOI0M.
Tema 14 | BzaumocBszpu | 21-22. OO0miue nmpeacTaBIeHUs O B3aUMOCBSI3H
perymsanus oOMeHa BEIECTB B KJIETKE.
oOMeHa 23-24. IIpo6ieMbl XUMHYECKOTO 3arpsi3HEHUS
BEILIECTB. onocdepsl. Jkomornyeckn 6€30nacHble CrocoOb
[Tpobnembl BO3JICHCTBUS Ha )KMBBIE OPTaHU3MBI.
OMOXMMUYECKOMN
sKosoruu (44)
Tema 15 | Xumuyeckwii 25-26. CtpoeHue u coctaB aroMa. BaJeHTHOCTh 1
3eMeHT (34) CTENEHb OKHCJICHHMS XUMHYECKMX DJIEMEHTOB.
Ilepnonnueckuil 3aK0H.
27. CocTaBJeHHE AIEKTPOHHBIX U AJIEKTPOHHO-
rpadudeckux GopMys aTOMOB XMMHYECKHX
HIIEMEHTOB.
Tema 16 | BemectBo (94) | 28-29. [TocTossHHas ABoraapo. Beraucienve

CTPYKTYPHBIX €AMHHUIL B OIPEIEIEHHOM
KOJINYECTBE, Macce MM 00bEME BENECTBA.

30-31. YpaBuenue MenpaeneeBa-Kmaiinepona.
Kpucrannoruzaparsl.

32-33. CriocoObI BEIpOKECHHS KOHIICHTPAITUH
pacTBOpOB (MaccoBast, MOJISIPHAs )

34. ITpaBuio cMelieHus pacTBOPOB, («ITPaBUIIO
KpecTay).




35. JIP Ne7. IlepechlinieHHbIE PACTBOPHI

36. JIP Ne8. OnpenejieHne KOHIEHTPALUH
COJISTHOM KHCJIOTHI KOHAYKTOMETPHYEeCKHM
THTPOBaHUEM

Tema 17

XUMHUYecKne
peakuuu (124)

37-38. I'eHeTnveckas CBS3b MEXIY KIIacCaMH
HEOPraHWYECKUX M OPTaHWYECKUX BEIICCTB.

39. TepMoxuMUYECKHE YpaBHEHHUSI PEaKITUi.
TerutoBoit 3 dexT peakuuu.

40. JIP Ne9. Onpenesienue TenjioBoro pgexra
PacTBOpPeHHs BellecTB B BoJe

41. CKopoCTh XMMHUYECKOUN peakiiuu. XUMHUECKOE
paBHOBECHE.

42. JIP Nel0. DxcriepuMeHTA/IbHOE
oIpejesieHHe CKOPOCTH XMMHUYECKOH peakiuu.

43. Peakuuu B pacTBOPAaX dJIEKTPOIUTOB.

44, JIP Nell. OnpenesieHue
3JIEKTPONPOBOTHOCTH CHJIBHBIX H CJ1a0BIX
IJIeKTPOJIUTOB.

45-46. T'upponus coseid, pH pacTBOpoB.

47. JIP Nel12. Onpenenenune pH pacrBopos
coJiei

48. JIP Nel3. Baunsinue TeMnepaTypbl Ha
cTemeHb MIPOJIN3a AlleTATa HATPUSA

Tema 18

ITo3nanue u
MPUMEHEHUE
Beniects (10u)

49-50. Brruncnenue Maccel mim 00bEMa MpoIyKTa
pEaKIUK [0 U3BECTHON Macce WIN 00bEMY
HCXOJIALIETO BEIIECTBA, COJEPHKAIETO TPUMECH.

51-52. Beruncienne Macchl (00bEMa)
KOMITOHCHTOB CMECH BEIIIECTB ITOJTHOCTHIO HITH
YaCTUYHO B3aMMO/JICHCTBYIOIINE C PEare€HTOM.

53-54. DnekTpoau3 paciiiaBoOB U pacTBOPOB
COJICH.

55-56. CtepeoMeTprIecKre CXeMbl peaKIHid U
pacd€ThI IO HAM.

57-58. Pemenne 3amannii EI'D

Tema 19

IIpoekTHas
pabota (104)

59-64. Dramne! uccinenosanus. [lonroroska
MIPOEKTHBIX PadoT.

65-68. 3ammTa MPOeKTHBIX paboT




