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Pabouast nporpamMma BHeypo4HOii aesiTeibHOCTH 10 XumMuM B 10 - 11 kiaaccax
«YynecHasi XuMus»
€ UCIO0JIb30BaHHEM 000pPYAOBAHMS
«Touxa Pocra»
IHosicHuTeIbHAA 3aMICKA

ILlenesasn ayoumopusn
VYaammecst 10 u 11 kimaccoB 00meo0pa3zoBaTeIbHBIX HIKOJI, KOTOPhIe 000pyaoBaHbl «Todukon
Pocra».

ILlenv npocpammur

O3HaKOMUTH yyalIuxcsi ¢ OMOXMMUEH Kak HayKOl SKCIEpUMEHTaIbHOMN, coueTaromiei B cede
OpraHMYEeCcKyl0 XUMHUIO U Ouojoruto.Takxe NaHHBIA KypC MOMOXET CPOpPMHUpPOBATH HaBBIKH
CaMOCTOSITENIbHOM paboThl ¢ U(POBBIMU JTaTYUKAMM, MPOBEACHUS U3MEpPEHHH U 00paboTKH
MOJIyYEHHBIX M3MepeHUil.Pa3BUTh Mo3HaBaTE/IbHBIN UHTEPEC U METANPEIMETHbIE KOMIIETEHIINN
oOyuarouuxcs 4epe3 MpakTUUECKYIO JEeSTeIbHOCTh; PacIiupUTh, YIIIYOUTh U 0000IINUTE 3HAHUS
O CTPOEHHMH, CBOMCTBAX U PYHKUUAX OMOMOJIEKY; cPOPMUPOBATH YCTOWUMBBIA HHTEPEC K MPO-
(heccroHaIBHOM NEATETLHOCTH B 00JIACTH €CTECTBEHHBIX HAYK.

Cpoku peanusayuu
[Iporpamma paccuntana Ha 1 ronx oOydeHus.IlepnoandHOCTh 3aHATHI: 3 Yaca B HEIEIIO,
Bcero 102 gaca

Dopmbl U MemoOobl 0OyUeHUs:
YauTens pacnpeenseT yqamuxcs B y4eOHYIO TPYIITY IOCTOSTHHOTO COCTaBa.

IInanupyeMble pe3yjbTaTbl OCBOEHUSI Y4eOHOro0 IMpeaMeTa XMMHH C ONHCAHHMEM
YHUBEPCAJIbHBIX Y4eOHBIX A€ CTBUIl, JOCTUTaeMbIX 00yYAKOIIIMMHUCS

Jluunocmmnule pe3yiomameol:
Obyuarowuiicss NOIY4Um 803MONCHOCMb OJisL hopMuUposanus credyrouux uyHocmuolx YVJI:
- OIpeielIeHe MOTUBAIIMY U3YUYeHHUs YUeOHOr0 MaTepuarna;
- OLIEHUBAHUE YCBAaUBAEMOr0 y4eOHOTO MaTepuaa, UCXOAsl U3 COLUAIBHBIX U JIMYHOCTHBIX
LIECHHOCTEH;
- MIOBBIIIEHNE CBOETO 00PAa30BATEIBHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3YYEHHIO OCHOBHBIX
UCTOPUYECKUX COOBITHIA, CBA3AHHBIX C UCTOPUEH pa3BUTHS XUMUHU U OOIIECTBA;
- 3HAHHE MPABUJI NMOBEJACHUS B UPE3BbIYAIHBIX CUTYALIUAX;
- OLIEHUBAHUE COLMAIBHON 3HAYMMOCTH NMPOQeccrid, CBA3aHHBIX C XUMHUEH;
- BJIaJICHUE MpaBUIaMH 0€30MacHOTO OOpaIleHUs] C XUMUYECKUMH BEIIeCTBAMU U 000py-
JOBaHHEM, IIPOSBICHUE SKOJIOTMUECKON KYIbTYPHI.

Memanpeomemnuwie pe3ynvmanmoi:

Pezynamuenoie
Obyyarowuiics NOIYYUM 803MOACHOCHY OISl POPMUPOBAHUS CLEOYVIOWUX PeYTAMUBHBIX
yvi
- LIeJIeTI0JIaraHue, BKIII0Yas MOCTaHOBKY HOBBIX 1ieJiel, mpeoOpa3oBaHue MPakTUYECKOil 3a/1auu B
M03HABATEIbHYIO, CAMOCTOSITEIbHBIM aHAIN3 YCIOBUI JOCTHKEHHUS 1IeJTH Ha OCHOBE yu&Ta
BBIJICJICHHBIX YUUTEJIEM OPHUEHTUPOB JICHCTBHS B HOBOM y4eOHOM MaTtepuale;
- IJITAHUPOBAHUE MyTH JTOCTHKEHUS LEJIeH;
- yCTaHABJIMBAHUE LIEJIEBBIX IPUOPUTETOB, BBIICICHNE AIbTEPHATUBHBIX COCOOOB JIOCTHUKEHUS
1eJn ¥ BBIOOp Hanbosee 3¢ peKTUBHOIO Crocooa;
- YMEHHUE CaMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIIATh UM;



- YMEHHUE MPUHUMATH PELICHUs B IPOOIEMHON CUTYaIUH;

- IOCTaHOBKA y4eOHOH 3a/1a4M, COCTaBJICHHE IIJIaHA U MTOCIIEA0BATEILHOCTH JCHCTBUN;

- OpraHu3anus pabo4ero MecTa Mpyu BHIIOJHEHUH XUMHUECKOTO SKCIIEPUMEHTA;

- IIPOrHO3UPOBAHUE PE3yiIbTaTa YCBOCHMS, OLICHUBAHUE YCBOCHHOIO MaTepHala, OLEHKA Ka-
YecTBa M YPOBHS YCBOCHUS, KOPPEKIUS B IUIAH U CIIOCOO EHCTBHS TPU HEOOXOIUMOCTH.

Ilo3nasamenvhoie
Obyuarowuiicss noayuum 803MOANCHOCHb 051 (POPMUPOBAHUS CLEOVIOUUX NOZHABAMETbHBIX
YVvi:
- IOVICK U BBIJINIEHUE HH(OPMAIIHH;
- aHaJM3 yCIOBUM U TpeOoBaHMI 3a/1a4H, BBIOOP, CONIOCTaBIEHHE U 000CHOBaHKE criocoda
pelIeHus 3a/1a4H;
- BbIOOp Haubosiee 3PPEKTUBHBIX CIOCOOOB peIIeHHUs 3a/1a4H B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH;
- BBIIBMIKEHHE U 00OCHOBAaHUE TUIIOTE3BI, BEIOOP criocoba e€ mpoBEpKU;
- CaMOCTOSATEIBHOE CO3/IaHNE ANITOPUTMA JIEATEIbHOCTH IPU PELIEHUH TPO0IeM TBOPUYECKOTO U
MTOMCKOBOTO XapaKTepa;
- YMEHHMSI XapaKTepu30BaTh BELUIECTBA 110 COCTaBY, CTPOEHUIO U CBOWCTBAM;
- OIIMCBIBAHHUE CBOMCTB TBEP/BIX, KUIKUX, TA3000pa3HbIX BEUIECTB, BbIJEIEHUE UX CYIIIe-
CTBEHHBIX TIPU3HAKOB;
- n300pa’keHne cocTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (GOPMYI U CYIITHOCTH
XAMHYECKUX PEAKIH ¢ TOMOIIBI0 XUMUIECKUX YPaBHEHHIA,
-IpoBeCHNE HAOIIO/IEHUI 1 ONTUCaHKe TPU3HAKOB U YCIIOBUN T€UEHUSI XMMHUYECKUX PEaKIIH,
BBITIOJIHEHNE XUMUYECKOI0 SKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHaJIn3a HaOJI0IeHUH 3a
HKCIIEPUMEHTOM, pELICHHE 331y, TOJIyYeHHEe XUMUYECKON NH(DOPMAIIUK U3 PA3InIHbIX
HCTOYHUKOB;
- YMEHHUE OPraHU30BbIBATh UCCIIEOBAHUE C 1IEIBI0 IPOBEPKU THIIOTES;
- YMEHUE JIeN1aTh YMO3aK/IIoueH!s (MHAYKTUBHOE U 110 AaHAJIOTUH) U BBIBOJIBI;
- yMeHUe 00bEKTUBHO OIIEHUBATh MH(OPMAIIMIO O BEIECTBAX M XMMHUYECKHX Mpolieccax,
KPUTHUYECKH OTHOCUTBCA K IICEBIOHAYYHON MHPOPMALIUY.

Kommynuxamuenuvie
Obyyarowuiics NOIYYUM 803MOACHOCHb OJisL POPMUPOBAHUS CLEOYVIOUUX KOMMYHUKAMUBHBLX
YVi:
- TI0JIHO€ ¥ TOYHOE BBIPA)KEHUE CBOMX MBICIIEN B COOTBETCTBUH C 3a/la4aMU U YCIOBUAMHU
KOMMYHHKAIIUH;
- aJICKBaTHOE HUCII0JIb30BaHUE PEUYEBBIX CPEACTB ISl AUCKYCCUU M apryMEHTALUU CBOEH
MO3UIHMH, YMEHHE NPEACTaBISTh KOHKPETHOE COJIEP)KaHUE ¢ COOOLIEHNEM ero B TUCbMEHHOH U
yCTHOM (hopMme, onpesierieHne crnocoO0B B3auMOICHCTBUS, COTPYJHUUECTBO B IIOUCKE U cOOpe
nHpopMaIuu;
- OIpezieTIeHHEe CIIOCOO0B B3aUMO/ICHCTBUSA, COTPYIHUUECTBO B IOUCKE U cOOpe HHPOpMAIHH,
y4JacTue B AMajore, INIaHUPOBaHKE OOIUX CIOCOOOB pabOoThI, POSBIEHUE YBAXKHUTEIHLHOTO
OTHOILIEHMS K JPYTUM 00ydaeMbIM;
- OIIMCAHUE COJIePKaHMsI BBITIOJIHAEMBIX JICHCTBUI C LIEIbI0O OPUEHTHUPOBKH MTPEIMETHO -
MIPAKTUYECKOH JeATEIIbHOCTH;
- YMEHUS YUUTHIBATh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAWHALIMY PA3IMYHBIX MTO3UINH B
COTPYJHHUYECTBE;
- opmynHrpoBaTh COOCTBEHHOE MHEHUE U TMO3UIUIO, apT'yMEHTHPOBATh U KOOPIAMHUPOBATH €€ ¢
MO3UIMSAMU MAPTHEPOB B COTPYAHUYECTBE NMPH BBIPAOOTKE OOILEro peeHus: B COBMECTHOM
NESITEIbHOCTH;
- OCYILIECTBJIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3a-
HMMOTIOMOILIb;
- IJTAHUPOBATH 001IME CIIOCOOBI PabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIUIO, OIICHKY
neicTBUM mapTHEPa, yMETh YOeX1aTh;



- HCTIOJIb30BATh a/IEKBATHBIC S3BIKOBHIC CPENICTBA [UIsI OTOOPa)KEHHs CBOMX YYBCTB, MBICIICH,
MOTHBOB M MOTPEOHOCTEH; 0TOOpakaTh B peun (onmcaHue, 00bICHEHHE) COIepIKaHue
COBEpILIAEMBIX JCHCTBUH KaK B (JOpPME TPOMKOM COIMATM3UPOBAHHOM peun, Tak U B popme
BHYTPECHHEU peuu;

- pa3BUBaThb KOMMYHHUKAaTUBHYIO KOMIIETEHTHOCTb, HCIIOJIb3Ys CPEICTBA YCTHOM U IUChMEHHOU
KOMMYHHKAIMH [IPH PaboTe C TEKCTaMU y4eOHHKA M IOMIOJHUTEIbHON JIUTEPATYPOH,
CIPaBOYHBIMHU TaOJIUI[aMU, IPOSBIIATH TOTOBHOCTh K YBAKEHUIO MHOM TOUKH 3pEHUS NpU
00CYX/IEHIH Pe3yTbTaTOB BBHITIOJHEHHOW PaOOTHI.

Ilpeomemmnuie pe3yromamul
Obyuarowuiicss Hayuumcs:
- IPUMEHSATH OCHOBHBIE METO/IbI [TO3HAHUS: HAOIIOACHNE, U3MEPEHHE, SKCIIEPUMEHT;
- XapaKTepU30BaTh TEPMHUHBI U TIOHITHS, OOBSCHATH B3aUMOCBSI3b MEXIy HUMU,
- 000CHOBBIBATh CUCTEMY B3IJISI0B HA )KUBYIO IPUPOJLY, IPUMEHSST OMOJIOTMUYECKUE TEO PUH,
Y4EHHSI, 3aKOHBI, 3aKOHOMEPHOCTH, IIOHUMATh TPAHUIIBI UX TPUMEHUMOCTH;
- KJ1accu(UIUpOBaTh OCHOBHBIE OMOJIOTHYECKHE MAKPOMOJIEKYJIbI;
- ONUCBIBATh (PYHKIUU OEIKOB, HYKJIEMHOBBIX KUCIIOT, YTJIEBOIOB U JIUIIUIOB;
- YCTaHaBIIMBATh CBSA3b CTPOCHUS U (DYHKIIMI OCHOBHBIX OMOJIOTUYECKUX MAKPOMOJIEKYJI, UX
POJIb B IIpoleccax KJIETOYHOTO METab0In3Ma;
- 00BSICHSTH 3HAUEHUE MUKPO-, MAKPO- U YABTPAMUKPOAJIEMEHTOB B KIIETKE;
- IOHUMAaTh CYIIIHOCTh OMOCHHTE3a OeNIKOB, MeXaHU3Ma AercTBUs hepmeHToB, buocunTe3a JJHK
u PHK, pacmana 6enkoB, bnocunTe3a u 0OMeHa yrieBoJA0B, OMOCHHTE3a 1 0OMEHA JINTHJIOB,
Ouosnoruueckoro okucienus u cunreza AT®, mexaHuzMa JecTBUS CTEPOUIHBIX TOPMOHOB;
- pemaTh 3a/1a4M Ha ornpezenenne nociaeaoarenbHoct HykieotunoB JIHK u uPHK (MPHK),
anTtukoa0oHoB TPHK, nmocnenoBarenbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe Oesika, MPUMEHSSI 3HAHUS
0 peaxkusx MaTpUYHOTO CHHTE3a, FEHETUUECKOM KO/1e, IPUHLIUIIE KOMIUIEMEHTAPHOCTH;
- JIefaTh BBIBOJBI 00 U3MEHEHUIX, KOTOPbIE IPOU30MAYT B MpOIleccax MATPUYHOTO CUHTE3a B
ciydae U3MEHEHUs MociieIoBaTeIbHOCTH HyKiIeoTu10B JJHK;
- 000CHOBBIBATh B3aMMOCBSI3b TIACTUYECKOTO U YIHEPTETUYECKOTO 0OMEHOB; CPaBHUBATH
MIPOLIECCHI MJIACTUYECKOTO U SHEPreTUYECKOro 0OMEHOB, MPOUCXOISAIINX B KJIETKAX HKUBBIX
OpraHU3MOB;
- XapaKTepU30BaTh METO/Ibl OMOXMMHUYECKHUX HCCIIEA0BAHMIA;
- POBOJUTH Y4€OHO-UCCIEA0BATEIbCKYIO IEATEIbHOCTD: BBIIBUTaTh TUIIOTE3bI, TUIAHUPOBATD
paboty, oTOupaTh U IpeoOpa30BbIBATH HEOOXOAUMYIO HH(POPMAIIUIO, TPOBOIUTH
AKCIEPUMEHTBI, HHTEPIPETUPOBATH PE3YNIbTATHI, JIEJIaTh BHIBOJIbI HA OCHOBE MOJYYEHHBIX
pE3yNbTaTOB;

06)/’{61}01/{/;141/76'}1 noy4dunt 603MOAICHOCNb HAYUUNMBCA!

- BBIJIBUT'ATb U MIPOBEPATH SKCIICPHUMCHTAJIbHO I'MIIOTE3bI O XUMHUUYCCKUX CBOMCTBax BCIICCTB Ha
OCHOBC HUX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIIATh B XUMUYCCKHUEC PCAKIIUU, O XapAKTECPC
" NPOAYKTAX PA3JIMYHBIX XUMHUYCCKUX peaKHHﬁ;

- XapaKTepUu30BaTh BCIICCTBA 110 COCTaBy, CTPOCHHUIO U CBOfICTBaM, YCTaHaBJIMBATh MPUYUHHO-
CJICACTBCHHBIC CBA3U MCKY NAHHBIMU XapPAKTCPUCTUKAMU BCIICCTBA,

- BbIIBUT'ATb U MMPOBEPATH SIKCIICPUMCHTAJIBHO THIIOTE3bI O PE3YIIbTATAX BO3JCUCTBHUS Ppa3JINYHBIX
(l)aKTOpOB Ha U3BMCHCHUC CKOPOCTHU XUMHYECKOMN PCaKIun;

- UCIIOJIB30BAaTh HpI/I06peTéHHHC KIITFOUCBBIC KOMIICTCHIUU ITPU BBIITOJHCHUHU ITPOCKTOB U
y‘{e6HO'I/ICCHe,Z[OBaTCHLCKI/IX 3aaa4 110 U3Y4YCHUIO CBOI>'ICTB, CII0CO00B MOJIYYCHHA U pac-
ITO3HaBaHUs BCHICCTB,

- 00OBEKTHUBHO OLICHUBATb I/IH(I)OpMaI_II/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX;

- OCO3HAaBAaThb 3HAUYCHUC TCOPCTUICCKUX 3HAHMUH 10 XUMHH IJI HpaKTquCKOﬁ JACATCIIBHO CTU
YCJI0BCKaA,



- CO3aBaTh MOJICITH M CXEMBI ISl PEIICHUsI YI€OHBIX U IO3HABATENIBHBIX 33/1a4; TOHUMATh
HEO0X0AMMOCTh COOJIIOJICHUS TPEANUCAHU, TIPETIaraéMbIX B MHCTPYKIHAX 110 MCITIOJIb30BAHHIO
JIEKapCTB U JIp.

Copep:xaHue MporpaMmsl

Tema 1. Pacuemut no xumuueckum popmynam. (1 uacoe)

OCHOBHBIE ITOHATUS M 3aKOHBI XUMHUHU. BGHIGCTBO, XUMHUYECKHUHU 9JICMCHT, aTOM, MOJICKYJIA.
3aKOH COXpaHEHHs MACChl BEIIECTB, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABorajipo. KonudecTBo
BEILIECTBAa, MOJIb, MOJISIpHAsE Macca, MOJIApHBIN 00beM ra3oB. MaccoBas JoJis. Beruucnenue
MAacCOBOM JIOJM XUMHYECKOTO JJIEMEHTa B COCIWHEHHH. BBIBOJ XUMHUYECKOW (POPMYIIbI
BEILIECTBA 10 MACCOBBIM JOJISIM 3JeMeHTOB. OTHOCHUTENbHAS TIJIOTHOCTh T'a30B. Y CTAHOBIICHUE
npocreimieir  (GopMysbl BeIIecTBa MO MACCOBBIM JIOJSIM  3JIEMEHTOB C  HCIOJB30BAaHUEM
aOCOIOTHOM M OTHOCHUTENbHOW IJIOTHOCTH BellecTBa. BbiBog (GopMynbl BemiecTBa 10
OTHOCHUTEJIbHOM MJIOTHOCTH T'a30B U Macce (00beMy MM KOJIMYECTBY) MPOAYKTOB CTOPAHUS.

Tema 2. Boiuucnenus no ypagnenusam xumuueckux peaxyuit (16uaca)

XUMHYECKUE peakli. Y paBHEHUsI XUMUUECKHUX peakiuii. Beruucienne maccsl (KOJIMYeCcTBa,
oObema) BellecTBAa IO HM3BECTHOM Macce(KOJMYECTBY, OObEMY)OJHOTO W3 BCTYNHBIIHUX B
pEaKuuI0 WM TOJYyYMBIIMXCS BemlecTB. TemoBod 3ddekr peakuuu. TepMoxumuyeckue
ypaBHeHHUs peakiuii. PacueTsl TeroBoro 3¢dexra peakiuu no JaHHBIM O KOJIMYECTBE (Macce,
00beMy) OJHOTO M3 y4YacTBYIOIIUX B PEAKIMH BELIECTB M KOJIMYECTBY BBIIEISIOMICHCS WIH
MoTJIoLarouIeiicss TemoTsl. Beruncinenne maccbl (KoiudecTBa, 00beMa) MPOIYKTa peakiu,
€CJIM OJTHO M3 MCXOJHBIX BEILECTB JJaHO B M30bITKE. XMMHUYECKUE CBOMCTBA YrjieBOJOPOAOB U
crocoObl uX mnosydeHus. Cxembl NMpeBpallleHui, OTPa)KaIoUIUe TNeHEeTHYECKYIO CBA3b MEXIY
YIJI€BOJOPOJAMU: OTKPBITBIE, 3aKpBIThIE CMEIIaHHbIe. Beluncienne maccol (00beMa) MpoyKTa
peakIuy Mo M3BECTHOW Macce (00bheMy) MCXOJHOTO BEIIECTBA, COJEPIKAIIETO OMPEICICHHYIO
MacCOBYIO JIOJIIO TpUMeEcei. BrrumcieHne mMaccoBOil MM OOBEMHOW JOJHM BBIXOJA MPOIYKTA
peakuuu OT TEOPETHYECKH BO3MOKHOTO. BBIYMCIEHHE NMPOLIEHTHOIO COCTaBa CMECH BEILECTB,
BCTYNIMBIIMX B peakuuto. CXeMbl NpEeBpalleHUl, OTPAXKAIOUIUE I€HETHYECKYIO CBSI3b MEXIY
KJIacCaMU OPIraHUYECKUX COEIUHEHHH (COCTaBUTh YpPaBHEHHs COOTBETCTBYIOIIMX peaKIuil)
[IpakTMKyM: COCTaBJICHHME CXEM IPEBPALlEHUM, OTPAKAIOUIUX TI'EHETHYECKYIO CBSI3b MEXIY
KJIacCaMU OpPraHUYeCKUX COeJUHEHUH. Perienne KoMOMHUPOBAHHBIX 3a1ay.

Tema 3. Xumuueckuii 3kcnepumenm u yughposwie navopamopuu (4 uaca)
Hudpossie natunku.O0mme xapakrepuctuku.duszmueckue >PQexTsl, HCIOIb3yeMble B
paboTe TaTYHKOB.

Tema 4. Beeoenue ¢ ouoxumuro (1 uac)

buoxumus — Hayka 0 KaueCTBEHHOM COCTaBe, KOJMYECTBEHHOM COJEpXKaHHH U mpeobdpa-
30BaHUAX B MPOLIECCE KU3HENEATEIHbHOCTH COCIUHEHUI, 00pa3yIoIuX KUBYIO MaTtepuro.lcro-
pusi pazBuTUs OMOXUMUU.PONIb OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHH OHOXUMHH.B3anuMocBs3b
OMOXMMHH C MOJIEKYISIpHOUM Ouosorueit, OMopu3uKoN 1 OHOOpraHuveckord XuMuen.3HaueHue
OMOXMMHH JJISl PA3BUTUS OUOJIOTUU, METUIIMHBI, OMOTEXHOJIOTHH, CEIbCKOTO XO3SCTBa, TeHe-
TUKH ¥ 2KOJOTUU.MeTobl OMOXMMHYECKUX UCCIEOBAaHUM M MX XapakTepuctuka.lcmnonb3oBa-
HUE COBPEMEHHBIX CKOPOCTHBIX U aBTOMATU3UPOBAHHBIX (PH3UKO-XUMHUECKUX METOJIOB aHAIK3a
JUTs OMOXUMUYECKHX Ilenieil. buoxuMuueckue MeToapl MOHUTOPUHTA OKPYXKAIOIIEH Cpebl.

Tema 5. Xumuueckuii cocmaeg opzanu3zmos u odujee nonamue 06 oomene geuyecme u
IHepeuu 6 yHcueoil npupooe (4 uaca)

[TonsiTHe O TNIaBHBIX OMOTEHHBIX 3JeMEHTaX.Makpo- ¥ MHUKPOIIEMEHTHI.3aKOHOMEPHOCTH
pacipoCTpaHeHHUsl DIIEMEHTOB B JKMBOW mpupoje.lloTpeOHOCTh OpraHu3MOB B XHUMHYECKHX
aneMeHTax. BHoreoXuMu4ecknii KpyroBOpoT BEIIECTB B MPHUPOJIE — OCHOBA COXPaHEHHUsS paB-
HOBecHusi O6uocdepbl.MacmTabbl 0OMeHa BellecTB B KuUBOUM mpupoie.llnactuueckue u sHepre-



THYCCKHC BCIJ_ICCTBELBI/IOJIOI‘I/I'-IGCKI/I AKTUBHBIC COCIAMHCHUA, UX POJIb B JKU3HU YCJIOBCKA, XHU-
BOTHBIX U paCTeHHfI.HOHHTHe O IeCTuuaax U uxX BUaax.

Tema 6. Beaxu. Pacnao u ouocunmes oenxoe (6 uacos)
Poub 6enK0B B MOCTpOEHNH U PYHKIIMOHUPOBAHUHU KHUBBIX cucTeM.[loHsATHE O TpOoTEOME 1
IpOTeOMHKE. AMMHOKHUCIIOTHBIN cocTaB O0enkoB.IIoHATHE O MPOTENHOTEHHBIX
aMHHOKHMCIIOTax.Croco0 CBsI3M aMUHOKHCIIOT B OenkoBoit Mosekyne.llentuapt. [Ipupoansie
MenTUABI (TIIYyTaTHOH, Ba30MPECCHH, YJHKE(PAIMHBI, SHAOPPHUHBI U JIp.), UX (PU3HOJIOTHIESCKOe
3HAYEHHUE U HUCII0JIb30BAHUE B KAYECTBE MEIULIMHCKUX MTpenapaToB. XMMHUUECKUN CUHTE3
MENTUA0B 3a/JaHHOTO CTPOEHHUS U BO3MOKHOCTU UX pUMEHEHUS. CTpyKTypa OEJIKOBBIX
Moutekyi.[lepBuunast crpykrypa 6enkoB.II[puHIUIBI U METOBI ONIPEAETICHUS IEPBUYHON
CTPYKTYpHI Oenka. Bropuunast u HaABTOpU4Has CTpyKTyphl OenkoB.llonsarue 06 a- u -
KoH(popmanusx noaunentuHou uenu (padotsl JI.ITonunra). Ilapametps! a-crivpanu
MOJUMIENTHAHON 11enn. CBsI3b TEPBUYHOM U BTOPUUYHOU CTPYKTYP OEITKOBOM
Mouekynbl. Knaccuduxaius 6e1KoB Mo 37eMeHTaM BTOPUYHOU CTPYKTYpHhI.JJoMEHHBbIN TpUHIIUIT
CTPYKTYpHOI opranuzanuu 6enkoB.IIoHsTHE O CTPYKTYPHBIX U (DYHKIMOHANBHBIX JOMEHaX (Ha
[IpUMEPEe UMMYHOTJIOOYJIMHOB M KaTAIMTUYECKU aKTUBHBIX OenkoB). TpeTnuHas cTpykTypa
6enkoB. TUIBI CBA3€EH, 00eceunBarOINX NOAEpKAHUE TPETUYHON CTPYKTYpHhL. [JuHaAMUYHOCTH
TPETUYHOM CTPYKTYpbI OeakoB.CaMoopranu3anusi TPETHUHOM CTPYKTYpbI OEIKOBOM MOJIEKYIIbI U
poJib ceruduueckux OeIKoB-IIanepoHoB B 3ToM mpoiecce.[Ipeacka3anie npocTpaHCTBEHHOTO
CTpOeHUSs OEIKOB UCXO0/1s U3 UX MEPBUYHON CTPYKTYphl.UeTBepTHUHAS CTPYKTYpa
6enkoB.KoHkpeTHbIE TpUMEpBl YETBEPTUUHON CTPYKTYpPhI O€JIKOB (FreMOTI00MH, JaKTaT-
JETHAPOTeHAa3a, Katanasa u ap.).Homenknatypa u knaccudukarus 0enxoB. DyHKITMOHATbHAS
KJ1accuuKaius 6eIKOB U XapaKTEepPUCTUKA OTAEIbHBIX TPYII: CTPYKTYPHBIX, COKPATUTEIbHBIX,
3alIUTHBIX, TOKCUYECKUX, PELIENTOPHBIX U PErYIATOPHBIX. benku (MeTalIoOTHOHEHUHBI,
TEMOTJIOOHH | JIp.).

Pacman 6enkoB.depMeHThI, ocymiecTBsAOMUEe pacnay 6enkoB.IIpoTreacoMbl — KOMILIEKCHI
IPOTEOIUTUYECKUX (pepMeHTOB.MaxkopHble O€NKH KpOBM KaK HMCTOYHUKU OHOJIOTHYECKU
aKTHBHBIX MeNTHI0B.MeTaboan3mM aMuHOKHCI0T.KOHeUHbIe MPOAYKTHI pacnazia OelKoB U IMyTH
CBSI3bIBaHMSA aMMMaka B opranusme.llyru HoBooOpazoBaHMsl aMHUHOKUCIOT.IIlepBUuHBIE U BTO-
pUUYHBIE aMHHOKHUCIOTHL.3aMEHUMBbIE M HE3aMEHHMble aMMHOKHUCIIOTHL. buocunres Oenkos.Ma-
TpUYHas cxema OHOcHHTe3a OeIKOB.AKTUBHPOBAHHE AaMHHOKUCIOT (CHHTE3 aMuHoaumi-TP-
HK).Ctpoenne pubocom.CocTtaB NMpOKapHOTHYECKUX M dyKapuoTH4eckux puodocom.llommpu-
00cOMBL.OTanbl TpaHCIAUMM (MHULMALMSA, SJIOHralus, TepMHHaLuUs) U ux perymsinus.Kox
6enKxoBoro cuHTe3a.0OCoOEHHOCTH M'€HETUYECKOT0 KOJJa MUTOXOHPUI U XJIOPOIIIACTOB.

Jlabopamopnutit padomul

1.Onpenenenue cpeapl paCTBOPOB AMUHOKHUCIIOT.
2.0npeneneHue n303J1eKTPUUECKON TOUKH JKETATUHBI.
3.0npenenenue TemnepaTypsl MIaBJICHUS AMUHOKHUCIIOT.
4.BnusiHre TeMInepaTypsl Ha CBOMCTBA OEIKOB.
5.Bmmsinue namenenust pH Ha cBolicTBa OEIKOB.
6.1[BeTHbIE peakiuy Ha OENKH.

Tema 7. @epmenmet (4 uaca)

PazHooOpa3ue KaTaJMTHYECKH aKTHUBHBIX MoJIeKys.KaTanuTHuecku akTHUBHbIE OENKH (IH3U-
Mbl), KaTamuTuyecku akTtuBHble PHK (pubo3uMbl), KaTaquTH4YeCKM aKTUBHBIE aHTHUTENA
(a63umer).Katanmutuueckas  ¢ynkuuss  OenkoB.Pasnuums B cBoiicTBax  ()epMEHTOB U
KaTaJn3aTopoB WMHON mnpupo el CrienuduuHocTh JeiicTBus (pepmMeHToB.Posib OTedecTBEHHBIX
yuénpix (M.IL.IlaBnoB, A.E.bpaynmreitn, B.A.DOHremsrapar u 7p.) B  pa3BUTHUH
sH3umosioruu. IlonsaTne o cyOcTpaTHOM U aJIOCTEPUYECKOM LIEHTpaX B  MOJIEKYyJe
¢bepmeHTOB.DepMEHTBI MOHOMEpHI  (TPHUIICHH, JIM30LUM) U MYJIbTHUMEpHl (TJIyTaTHOH-
penykrasa).Ilonarue o xodepmentax.KopepMeHTbI — MEPEeHOCUMKH BOJOPOJA U HIIEKTPOHOB



(HA, HAJ1®, @A), u atomusix rpynn (AT, kopepment-A, HJ{D-caxapa).MHOKECTBEHHBIC
(bopmbI (bepMeHTOB u ux (byHKIMOHATIBHOE 3HavyeHue.M3odepmMeHTs
JAKTaTACTUAPOTeHa3bl.3HAUCHNE HCCIICJOBAHUS MHOXKECTBEHHBIX (QOpM  (EepMEHTOB IS
MEIMLMHBI, TEHETUKU, CEJICKIMM M MOHHMTOpPHHra OKpY)Karomiei cpensl.MexaHu3M [eiCTBHS
bepmeHToB. DepMeHT-CyOCTpaTHBIC koMIuiekchl. Koncranra JUCCOIHAIIT bepmenT-
cyoctpatHoro komruiekca (KS) m xoncranta Muxasmuca (KM).AKTUBaTOpsl U MHTHOUTOPHI
(bepmenTOB.Bimsiane KCeHOOMOTHKOB Ha aKTUBHOCTH (epMeHTOB.HOMeHKIIaTypa u Kiaccupu-
kaiusi  pepmentoB.lIpunnumner  kiaccupukanyu GepmeHTOB. IIpoOMBIIITIEeHHOE TOJTyYeHHEe |
MPAaKTUYECKOe HCIOJb30BaHue (pepMeHTOB.IlepCrieKTHBBI MPAKTHYECKOTO HCIIOJIBb30BAaHUS PH-
0031MOB 1 a03UMOB ISl OOPBOBI ¢ 3200JICBAHUSMH YETIOBEKA.

Jlabopamopuwtit pabomut
1.TepmonabunbHOCTH (hEPMEHTOB.
2.BnusiHue aKTUBATOPOB U MHTUOUTOPOB Ha pabOTy (hepMEHTOB.

Tema 8. Bumamunwt u nexomopuie opyzue ouonocuuecku akmuenvle coeounenusn (4uaca)

WcTtopus oTKpbITHS BUTaMHUHOB.POJIb BUTAMUHOB B MUTaHUM YEJIOBEKA U KUBOTHBIX.ABUTA-
MUHO3BI, TUIOBUTAMUHO3BI, runepBUTaMuHO3b1. COOTHOLICHHE BUTaMUHOB u
kodepmenToB.Buramepus. JKupopactBopumble BuTamuHbl.ButaMmun A u ero ydactue B
3putenbHoM akte.Butamuubl D, K u E u ux ponp B obmene BemiecTB.BogopacTBopumbie
ButamuHbl. Butramuaer B1, B2, B5, B6, B12, ux 3nauenne B oOmeHe BemecTB.Butamma C
(ackopbuHOBas kucioTa).PazHooOpazre OMOTOTUYECKNA aKTUBHBIX COCTMHEHUI: aHTHBUTAMUHBI,
aHTUOWOTHKY, (PUTOHIMABI, TepOULMIbI, AePOIMaHTHI, POCTOBBIE BellecTBAa (BakKHEWIINE
IIPEICTaBUTENIN U MEXAHU3MBI JEHCTBHUA).

Jlabopamopnwie pabomot
1.KauecTBeHHas peakiys Ha BUTaMUH A.
2.KonuuectBeHHOE omnpeiesiecHue BuTamMmuta P B yae.

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

Hcropus OTKpBITHS U U3y4EHHUS] HYKJIEMHOBBIX KHCIIOT, UX XMMHUYECKHHA cOCTaB.XapaKTepH-
CTMKa IIypMHOBBIX M INHPUMHUAVHOBBIX OCHOBAaHWM, BXOJAIIMX B COCTaB HYKJICHHOBBIX
KHACIOT.J[Ba THUHA HYKIEMHOBBIX KHCIOT: Je30KcupuboHykienHoBas kuciora ([AHK) u
pubonykinennoBas kuciaora (PHK).Pasmuuus mexnay JHK um PHK mo cocraBy rimaBHBIX
a30TUCTBIX OCHOBAaHMM, IIEHTO3aM, MOJEKYJIIPHOM Macce, JOKaJW3allud B KICTKE W
¢byakausam.Ctpykrypa u ¢pyakuun JJTHK.Conepxxanue JJHK B opranusme u jokanuzanus e€ B
KJIeTKe (A1po, MHTOXOHJpPUHU, XJopoluiacta, 3mucoMsl).Pazmep u  Qopmbel  Monekyn
JIHK.Kosbnesas popma JIHK HexoTopwiX (haroB, mutoxoHapuii u ximoporuiactoB.IlepBuunas
crpykrypa JHK.Ycnexu u  nmepcnekTuBbl B paclIM(ppPOBKE  CTPYKTypbl I'€HOMOB
MHUKpPOOPIaHMU3MOB, pacTeHuil U kUBOTHBIX.IIpoekT «I'eHOM dYenmoBexa».BropuuHas cTpykTypa
JHK (momens [lx.Yorcona u @.Kpuka).KomruieMeHTapHOCTh a30THCTBIX OCHOBaHHMHA U €&
3HAUEHUE Ui BOCIIPOU3BEICHUS CTPYKTYpBI reHoMoB. Tpernunas CTpYKTypa
JHK.Csepxcnupanuzauus JIHK.M30pitounocts u kommaktHocTh Mousiekyn JIHK.Ctpoenue
xpomaruHa.Myranuu B JIHK u dakropsl, ux Be3eiBaromue.Penapanus crpykrypsl JJHK u eé
3HaueHue a8 coxpaHeHus BujoB.HacnenctBennsie 3abonieBanus.PHK, ux knaccudukarus
(tPHK, pPHK, mMPHK, maPHK, t™PHK, Bupycusie PHK).CpaBHutenbHast XapakTepucTUKa
BugoB PHK mno wux crpykrype u ¢yHKuusM.MexaHusMm OuocuHTe3a (peruinKaiun)
JHK.®epmentsl (PHK-nonumepasa, JJHK-nonumepasa, JJHK-nuraza) u OenkoBble (axkTopshl,
yuactBytomre B perumdkanuu JIHK.PennmkanumonHas Buika U 3Tambl  OMOCHHTE3a
JTHK.OcobenHocTi pernukanuu y mnpo- u sykapuoT.buocunres PHK (Tpanckpunuus) u eé
perymaums 'y npo- U dykapuorT.lloHsatue o TpaHckpunTtoHax U onepoHax.Co3peBaHue
(mpoueccunr) PHK.Crnaiicunr u ero Bunsl. Ayrocmiaiicunr.«PenaktupoBanue» PHK.OOparnas



TPaHCKpUIILUA U €€ 3HauyeHWe [UIsd CYUIECTBOBAaHUS BHUpPYCOB (Ha IpuMepe BuUpyca
UMMYHOJIe(HUIINTA YeJIOBEKa U BHUPYCOB T'PHUIINIA) U BHYTPUTCHOMHBIX rnepectpoek.llonsTue o
IIOJBIKHBIX I'€HETUYECKUX NIEMEHTaX M MX 3HA4YCHUHU U1 3BoJronuu reHomos.llonartue o
TE€HETUYECKON nHxeHepuu. I IpuHmnsl u CTpaTeruu MOJIEKYJIIPHOIO
KJIOHUPOBaHUS. JJOCTI)KEHUS M IEPCIEKTHBBI MOJICKYIIIPHONH OMOTEXHOJIOTHH.

Jlabopamopusie pabomot
1.Beiienenre HyKJICOPOTENHOB U3 IPOIKIKEH.

Tema 10. Yaneeoowt u ux oomen (5 uacos)
Knaccudukarus yrieBonoB.IIpocTeie yrieBoap! (MOHOCAXapUIbl) U UX TIpecTaBuTe i (pubo3a,
TJIF0K03a, PpyKTO3a, ranakto3a).CrnoxkHble yrieBo bl Jlucaxapuasl (caxaposa, J1akTo3a,
ManbTo3a).ITonmcaxapuipl, UX CTPYKTYypa U MPeACTaBUTENH (IJIMKOI'€H, KpaxMaJl, KIeT4aTKa,
XUTHH).DYHKINHN YIJI€BOJIOB (dHEpreTudeckas, MeTabonnueckas, pelenTopHas u
ap.).I'mukonpoTenHbl Kak AeTepMUHAHTHI Tpymi kpoBu.OOMeH yrieBoos.Ilytu pacnana
MOJINCAXapUIOB.

Perynmsauust  dochoposmsza mpu  ydactum  ropmoHoB,  G-OenkoB, UTAM® u
npoTernHKrHA3.O0MEH TI0K030-6-gocdara (IMXOTOMUYIECKHN U alloTOMUYEeCKHi myTH).OOMeH
MUPOBUHOTpagHON KucioThl.l mukonu3.CnuproBoe OpoxeHue./lelicTBue 3TaHOJIa HA OpPraHU3M
yenoBeka.[lonudepmenTHBIN KOMILJIEKC OKHCIIUTEIBHOTO NeKapOOKCUITMPOBAHUS
MUPOBUHOTPAAHON KUCHOTHL. LUK TpruKapOOHOBBIX M THUKAapOOHOBBIX KHCIOT, €ro 3Hau€HUe B
oOMeHe BemiecTB U oOecnedyeHWu opraHusma sHeprueil.buocunres yriesoaoB.Ilonstue o
MEPBUYHOM OHOCHHTE3€e yriieBoJoB.[ mokoHeorenes. bruocunTes onuro- u nonucaxapuaos.

Jlabopamopnwie pabomut
1.1]BeTHBIE peaknK Ha Kpaxmal.
2.KadecTBEHHbBIEC PEAKIIUIO HA MOHO- U JUCAXapHJIbl.

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

OO6mras xapakrepucTtuka U Kinaccudukanus aunuaoB.CTpykrypa u GyHkuuu aunuaos.Pois
JIUTIUIOB B MOCTPOCHHUM Ouosorndeckux mMeMOpan.Ctpykrypa u GyHKIMH JUMONPOoTeHHOB.O0-
MEH XHpoB.Pacman ;xupoB U B-OKHCIICHHE BBICIINUX KXKUPHBIX KUCIOT.] IMOKCHUIIEBBIN UK U €r0
pOJIb BO B3aUMOCBSI3M OOMEHA JIMIIUJIOB M YTJIEBOI0B.MexaHn3M OMOCHHTE3a BBICIIHMX KUPHBIX
kucioT.buocunres  Tpurmuuepuaos.Hapymennss B oOmeHe kupoB.OXHpeHHE H  €ro
npu4IrHbL. BoCKH, MX cTpoeHHE, PYHKIIMK U TPEICTaBUTENN (CIiepMalneT, m4eauHbIii Bock).Cre-
puabl.Creponsl (xonectepod, sprocrepon u 1p.).CTpykTypa U (QyHKIUU CTEpOUIOB (XOJeBas
KHCJIOTa, CTepOUAHBbIC TOpMOHBI).Dochonunuabl. buonoruueckas poab docdonunumo.doc-
(hOMHO3UTH/IBI KAK HCTOYHUKHA BTOPUYHBIX ITOCPEIHUKOB TOPMOHOB.

Jlabopamopnuwie pabomot
1.OnpeneneHue TeMneparypsl ILUIaBICHNS U 3aTBEPACBaHMS JKUPOB.
2.OMynBIUPOBAHUE KUPOB.

Tema 12. Buonozuueckoe okucnenue u cunmes AT® (1 uac)

Hctopust u3yueHHMss TpoLEeccoB Ouosormueckoro oxucieHus: paborsl  A.H.baxa,
B.W.ITannaguna, O.BapOypra, B.A.Durensrapara.Paznoo0paszue GpepMeHTOB OHOIOTMYECKOTrO
okucieHna.CucreMbl MUKPOCOMAJIBHOTO OKHcieHHs B Kierke.lluroxpom P-450 u ero posis B
JIEeTOKCUKAIIMMKCEHOONOTUKOB.CyniepoKCHAcMyTas3a, KaTajla3a M UX pojib B 3allUTe opra-
HU3Ma OT akTHUBHBIX (popMm kucnopona.ComnpspkeHue okucieHus ¢ gochopunnpoBanueM.Cyo-
crpatHoe ¢ocopminpoBanre U ¢GochopuIMpoBaHUEe HAa YPOBHE AIIEKTPOHHO-TPAHCHOPTHOM
uenu.llousitue o compsratouieit memOpane mutoxoHapuil.Ctpoenune mnporoHHoi AT®a3el u
BEPOSITHBIE MEXaHU3MBbI cHTE3a AT®.



Tema 13. I'opmonsl u ux ponasv 6 oomene sewyecmes (5 uacos)
Knaccugukamnus ropmonoB.CTeponjHbIE TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH, 3CTPaTHO,
9KIM30H.MeXaHu3M JAeUCTBUS CTEPOUIHBIX TOPMOHOB.IlenTuaHbIe TOpMOHBL. XapaKTEpUCTUKA
MHCYJIMHA, TOPMOHA pocTa, TUPEOTPOIINHA, TaCTPUHA, BazonpeccnHa. MexaHusM neiicTBus
MENTUIHBIX TOPMOHOB (Ha MpUMepe TIIoKareHa u uHcyinHa).CaxapHbiil 1uabeT u ero
Byl IIpoune ropMoHs! (afpeHannH, ayKCUH, TH00epeIUIMHb, TUTOKWHUHBI, IPOCTArIaH M HbI ),
UX CTPYKTYpPa U MEXaHU3M JieicTBUs. Pumsunr-gaxkropsl ropmonoB.Heliporopmonsl (3H-
nop¢unsl 1 dHKe(DanmHbl ). [[puMeHeHre TOpPMOHOB B MEMIIMHE U CEIIbCKOM XO3SICTBE.

Jlabopamopusie pabomot

1.KayecTBeHHbIE pEaKIIMU HA UHCYIIHH.
2.Peaknus afpeHalIiHa ¢ XJIOPHBIM JKEJIE30M.
3.Peakuust anpeHannHa ¢ HO0M.

Tema 14. Bzaumocenasv u pecynayus oomena eeuyecme. Ilpoonemvl ouoxumuueckoii
akonozuu (2 uaca)

OO6mue mpencTaBlieHUs] O B3aMMOCBSI3M OOMeHa BemiecTB B KieTke.IloHsATHE O KIIOUeBBIX
MeTabonuTax (MUPOBUHOTPATHAS KUCIOTa, KOhepMmMeHT-A u Ap.).B3ammocBs3p OeIKoBOTO U
HYKJIEHHOBOTO OOMEHa, 3HAaU€HHE PEryIsITOPHBIX OeskoB.B3auMocBs3b yrieBoJHOro U OesKo-
Boro obmena.Poss mupoBHHOTpamHOW KHCIOTHI W IwKkiaa Kpebca B 3T0M B3ammocBsizu.B3au-
MOCBSI3b OOMEHa YIJIEBOJOB U JIMIHJIOB; POJb AllETUIKOAH3UMa-A B 3TOM Mpoliecce.YpoBHU
perynsauuu oOMeHa BEIIeCTB: KJIETOYHBIM, OpraHW3MEeHHbIH M MOMYJISIIHMOHHBIN. Tpanckpuniu-
OHHBIN (OTIEPOHHBIN) YPOBEHDb peryisiiuu.OCHOBHbIE MEXaHU3MbI PETYISIITUN 0OMEHa BEIIECTB B
KieTke. OpraHn3MeHHBII YPOBEHB perynsanuu.l 'opmMoHanbHas peryasuus obmeHa
BemecTB.Kackaguplii  MeXaHU3M  peryisildd C y4acTUEeM TOPMOHOB W BTOPHUYHBIX
nocpeTHUKOB. I lomynsuOHHBIA YPOBEHb pPETyIsSUUU.AHTUOMOTUKM MHUKPOOOB, (QUTOHIUIBI
pacTeHMid, TeJIEepProHbl KUBOTHBIX M HUX BJIMSHHME Ha MPOLECCHI KU3HEACSITEIbHOCTU. DKOJIOTO-
OMOXMMHYECKHE  B3aUMOJCMCTBHSI €  Y4acTHEM  pa3JIMYHBIX  TPYyNN  OPraHU3MOB:
MHUKPOOPTraHU3MOB, TPHUOOB, BBICIINX pACTEHUU, KUBOTHBIX.TOKCHMHBI pacteHuid.[Iuiespie
neTeppeHThl U aHTUUAAHThL.IIuIEeBble aTTPaKTaHTBI M CTUMYIATOPHI. XEMOPETrYISATOPHI,
BO3JICHCTBYIOIIME Ha IMO3BOHOYHBIX >KMBOTHbIX.HakomiieHne M HCHOJIb30BaHUE >KUBOTHBIMU
BTOPUYHBIX META0OJIMTOB pPaCTEHUI.AHTPONOTeHHbIE OWOAKTHUBHBIE BEILIECTBA M MPOOIEMbI
XMUMHYECKOTO 3arpsi3HeHHs] Ouocdepbl. JKOJIOrHuecKku Oe3omacHble CrocoObl BO3AEHCTBUSA Ha
pa3IMyYHbIC BU/bI )KUBOTHBIX, PACTEHUN U MUKPOOPTaHU3MOB.

Tema 15. Xumuueckuii 3nemenm (2 uaca)

Crpoenue u coctaB aroma. CocTaBiIeHHE 3JIEKTPOHHBIX U 3JIEKTPOHHO-TpapuuecKkux GopMy
aTOMOB XMMHYECKUX 3JIEMEHTOB. BalleHTHOCTh U CTENEeHb OKUCICHHS XUMUYECKHX HJIEMEHTOB.
[lepuoanueckuit 3axkoH. CpaBHMTENbHAs XapaKTEPUCTUKA XMMHUYECKHX 3JEMEHTOB MO HX
MOJIOKEHUIO B MOPSAKOBON CUCTEME XMMHYECKUX 3JIEMEHTOB U CTPOSHHUIO aToMa.

Tema 16. Bewgecmeo (7 uacos)

[TocrosinHas ABoraapo. BeluucieHue CTpYKTYpHBIX €IMHHI] B OIPEAETEHHOM KOJIUYECTBE,
Macce wid o0béMe BemecTBa. YpaBHeHHe MenneneeBa-Knaiinepona. CrocoObl BBIpaKeHUS
KOHIIEHTpPAILIMKU PAacTBOPOB (MaccoBasi, MojsipHas) [IpaBuio cmemieHus: pacTBOPOB, («IIPaBUIIO
KpecTa»). Kpucramnoruaparsl.

Tema 17. Xumuueckue peaxyuu (10 uacos)

I'enetndeckass CBA3b MeEXAY KilacCaMUd HEOPraHUYECKUX M OPraHMYECKUX BELIECTB.
Tepmoxumuueckue ypaBHeHus: peakimid. TeroBoit adext peakuuu. 3akoH ['ecca. DHTanbIUA
peakuuii. CKOpOoCTh XMMUYECKON peakuuu. XuMu4eckoe paBHoBecue. KoHcTraHTa paBHOBecHS.
Peaxnuu B pacTBOpax aIeKTpoauToB. I'napoaus coneir, pH pacTBopos.



Tema 18. Ilo3nanue u npumenenue eeuecme (S 4acoe)
Beruncnenue maccel WM 00bEMa TPOAYKTa pPEaKIMH MO0 M3BECTHOW Macce WiIH O00BEMY
HCXOJIAIIEr0 BEIIECTBA, COJIEPKAILErO MPUMECH.
Boeruucienue maccbl (00bEMa) KOMIIOHEHTOB CMECH BEILIECTB ITOJHOCTBIO WM YaCTHYHO
B3aMMOJICHCTBYIOIIIME C PEAreHTOM. OJEKTPOJIM3  paciylaBOB M PacTBOPOB  COJICH.
CrepeoMeTpHUeCcKHUE CXEMbI PEAKLIUN U PACUYETHI 110 HUM.

Tema 19. IIpoekmnan paboma

[Ipemaraercst uist MPOEKTHOM pabOTHI CIIEIYIONINE TEMbI (TIPUMEPHBIE):

1. KagecTBeHHBIE peakIi HA AMHUHOKHUCIIOTHI U OCJIKH.

2. IlpuroroBiienue pactBopa Oenka (suuHOTO anbOymuHa).PaszneneHnue OeNKOB KypHHOTO sIa
M0 X pacTBOpUMOCTH. [[eHaTyparus 0enkoB (oOpaTumas u HeoOpaTumasi).

3. CpaBHUTENBHBIN aHAIN3 TPOJYKTOB KHCIOTHOTO W (DEPMEHTATHBHOTO THUAPOIU3a IH- H
MoJIMcaxapuaoB (Ha MpuMepe caxapo3bl U Kpaxmarna).

4. CneuupuuHOCTb JEHCTBUS (EPMEHTOB (aMuIa3a).

5. BnusiHMe HAa aKTUBHOCTH (PEPMEHTOB TeMmepaTypbl, pH, akTHBAaTOpPOB 1 MHTHOMTOPOB.

6. Boienenue pruOOHYKIEONPOTENHOB U3 IPOACKEH.

7.KagecTBeHHOE OTpeieieHue MPOYKTOB THAPOIIH3a PUOOHYKICOTIPOTEHHOB.

8. BpimeneHune TIUKOTEHA W3 TIEUEHHM >KUBOTHBIX.COMOCTABICHUE CTPYKTYPHI TJIMKOTE€HA H
Kpaxmaiia.

9. Paznenenue yrieBo10B METOJJOM TOHKOCIOWHOM XpoMaTorpaduu.

10. I'maponu3 »KupoB MoJ ACHUCTBUEM JTUTIA3BI.

11. BausgHue xenun Ha akTUBHOCTD JIUTIA3bI.

12. KauecTBeHHbIE PEaKkIIMi Ha TOPMOHBI.
13. buorenHas knaccuduKaIus XUMUICCKUX JIEMEHTOB.
buonornyecku akTuBHbBIE BEECTBA. BUTAMUHBL.
buonoruvecku akTuBHBIE 100aBKU: TpodaHaIus WK M0JIb3a?
buonorudeckas pojib BUTAMHHOB.
14. Buramusn C u ero 3Ha4eHHE.
15. UckyccTBeHHBIE KUPBI — YTpo3a 37J0POBbIO.
16. Ucnonb3oBaHue Jposikell B MUILIEBON MPOMBIIIEHHOCTH.
17. UccnenoBanue GU3NKO-XUMUYECKUX CBOMCTB MOJIOKA Pa3HbIX MTPOU3BOIUTEICH,
HUMEIOIIUX YKOJIOTHUECKUN cepTuduUKar.
18. Mo B mpoAyKTax MUTAHUS U BIUSHHUE €r0 HAa OPraHU3M YelloBeKa.

Kanennapuo-temaTnyeckoe nJaHUPOBaHHe BHEYPOUYHOH AeATebHOCTH 0 xumuu 10-11

KJIace

Ne Ha3Banue pa3nesnoB u TeM KoanuecTBO
JacoB
Teo | IIpak
pusi | THKa

10 -11 kaace
Tema 1 PacueTs! o 1. OcHOBHBIE ITOHATHS U 3aKOHBI XMMHH. 1
XUMHYECKUM 2. MaccosBas fois. Berunciienne MaccoBOi 10711 1

dopmynam (74) | XMMHUYIECKOTO DIIEMEHTA B COEIMHEHHH.

3. BeiBoa xuMHuueckoi (popMyIbl BelecTBa o 1
MacCOBBIM JIOJISIM SJIEMEHTOB.

4-5. OtHOCHUTENbHAs IUIOTHOCTH Ia30B. 1 1
YcranoBienue npocreiei popmysisl BemecTsa




110 MaCCOBBIM A0JIAM 3JICMCHTOB.

6. BeiBot popMysbl BelecTBa MO OTHOCUTEIHHOM
IUIOTHOCTH Ta30B U Macce (o0beMy uiu
KOJINYECTBY) MPOJYKTOB CTOPAHUSL.

7. Pemenue 3aganuiit EI'D

Tema 2

Breraucnenus mo
YPaBHEHUSIM
XUMHYECKIX
peakuuii (164)

8-9. Brruncnenune maccel (KoJim4ecTBa, oObema)
BEIIECTBA II0 M3BECTHOM Macce(KOJMYECTBRY,
00BEMY)O/IHOTO M3 BCTYNUBILIUX B PEAKIHUIO WU
HOJTYYHMBIITUXCS BEIIECTB.

10-11. TenoBoii addexr peakunu. PacueTst o
TEPMOXUMHUYECKUM YPABHEHUSIM.

12. Berancrenue Maccol (KOJIMYECTBa, 00beMa)
NPOAYKTa PEaKINU, €CITH OJTHO U3 UCXOIHBIX
BEIECTB JIaHO B U30BITKE.

13. XuMu4eckue CBOMCTBA YIIIEBOIOPOIOB U
CIOCOOBI MX MOJIYYEHHUS.

14. Cxembl npeBpallieHuH, OTpaXkarouue
TE€HETUYECKYIO CBSA3b MEXAY YII€BOJOPOJaAMHU.

15. Breruncnienne maccol (00beMa) MpoayKTa
peakIuu 1o u3BeCTHOM Macce (00beMy)
WCXOJ/THOTO BEIIECTBA, COEPIKAIIETO
OTIPE/ICIICHHYI0 MACCOBYIO JIOJO TIPUMECEH.

16-17. Beruncnenue MaccoBOM WM 0OBbEMHOM
JIOJT BBIXO0J1a TIPOYKTA PEAKITUH OT
TEOPETUICCKH BO3MOXKHOTO.

18-19. Beruncnenue mporeHTHOTO COCTaBa CMECH
BEICCTB, BCTYIHMBIIHNX B PEAKIIHIO.

20. CxeMbI IpEeBpAICHUN, OTPAXKAIOIIINIE
TCeHETUYECKYIO CBS3b MEXIY KJIAaCCAMU
OPraHUYeCKUX COCITUMHCHH.

21. CocraBiieHre CXeM MPEBPAICHUMN,
OTPaXKAIONINX TEHETUYCCKYIO CBSI3b MEKIY
KJIacCaM¥ OPraHUYECKUX COCTMHECHUH.

22. Pernenue SKCIIepUMEHTAIbHBIX 3a/1a4.

23. Pemenne KoMOMHUPOBAHHBIX 3a]1a4.

Tema 3

XUMUYECKUI
IKCTIICPUMEHT U
nudposkIe a-
6oparopun (44)

24-25. 1ludposbie narunku. Oomme
XapaKTePUCTHKH.

26. JIP Nel.Ilpuembl paGoThl B XUMHYECKOM
JabopaTopuu.

27. JIP Ne2. Iludposasi 1abopaTopus 1o
XHMUH.

Tema 4

Beenenue B
onoxummuro (1)

28. buoxumus. Mcropust pazBuTHsi OHOXUMHUH.
MeToap! OMOXMMHUYECKHX HCCIIeIOBaHHUM.

Tema 5

XUMHUYECKUM
CcOCTaB
OpPraHU3MOB U
o0I111ee OHSATHE
00 oOmeHe
BEIIECTB U
SHEPTrUU B
YKUBOM IIPUPOJIE
(49)

29. BbuorenHsie 3n1eMeHTHL. Buoreoxumunyeckun
KPYTOBOPOT BELIECTB B IPUPOJIE.

30. bruonoruyecku aKTUBHBIC COCAMHCHUA, UX
POJIb B )KU3HHU YCJIOBCKA, ) KUBOTHLIX U paCTeHHﬁ.

31. TTousgTre 0 meCTUIUAAX U UX BUIAX.

32. JIP Ne3. KauecTBeHHbBIii aHAJIN3
OpPraHUuYeCcKUX COeAUHECHUM




Tema 6

benkn. Paciag n
OHMOCHHTES
0enkoB (69)

33. CtpoeHue u CTpyKTypa OEIKoB.

34. CgoiictBa 0enkoB. OyHKIMOHABHAS
KJIaccu(UKaIms OIKOB.

35. Pacnaj Oenkos.

36. buocunTes OeIKoB.

37. JIP Ned4, Bausinue TeMneparyphbl Ha
CBOJIiCTBA 0€JIKOB.

38. JIP NeS. Bausinne nuzmenenusi pH na
cBoiicTBa 0ekoB. I[BeTHbIE peaknun Ha
OeJIKH.

Tema 7

®depmenTsl (44)

39. Crpoenue u cBoiicTBa (hepMEHTOB. MexaHU3M
NecTBUS EPMEHTOB.

40. ITpoMBIIIIIEHHOE TIOTYYEHUE U MTPAKTHYECKOE
WCI0JIb30BaHNEe (DEPMEHTOB.

41. JIP Ne6. TepmonabuiabHOCTh GepMEHTOB.

42. JIP Ne7. Biusinne akTHUBATOPOB U
HHTUOMTOPOB Ha padoty gepMeHTOB

Tema 8

ButamuHb 1
HEKOTOPbIE
npyrue
OUOJIOTMYECKHU
aKTUBHEIE
COCTMHEHNS

(4u)

43. Butamunbl. McTopust OTKPBITHSL.
Knaccudukarnus.

44. Pa3nooOpasue OHOIOrHYeCKH aKTUBHBIX
COEJIMHEHU.

45.JIP Ne8. KauecTBeHHas1 peakuusi Ha
BUTAMHH A.

46. JIP Ne9. KosimuyecTBeHHOE
onpeneneHueBuTamMnua P B uae.

Tema 9

Hykneunosbie
KHCIIOTBI ¥ UX
oOmeH (44)

47-48. Cocras, cTpoeHune, GyHKIIUN HYKICHHOBBIX
kucaot. buocunares JIHK u PHK.

49. T'enetnyeckas umwkeHepus. MoekymnspHas
OMOTEXHOJIOTHSI.

50. JIP Nel10. BoijiesieHne HyKJI1€0NPOTENHOB U3
JAPOKKEH.

Tema 10

VYrieBoasl U UxX
oOmeH (54)

51.Knaccudukanust yrieBoaoB. OyHKIIUN
YTJICBOJIOB.

52. O6meHn yraeBonoB.Ilyru pacnama monaucaxa-
PHJIOB.

53. buocuHTe3 yrieBoi0B.

54.JIP Nel. I{BeTHbIe peakIIui HA KpaxmaJl.

55. JIP Ne2. KauecTBeHHbIe peaKIUI0 HA MOHO-
W IUcaXapuabl.

Tema 11

JInmmae!l 1 ux
oOmeH (549)

56. XapakTepucTuka v Ki1acCH(pUKAIIHI
aunuaoB.CTpykTypa U GyHKIMH JTUTUIOB.
Pacnan xupos.

57. Mexann3M OMOCHHTE3a BBICIIUX XKHUPHBIX
kucnot.bruocunres tpurnunepunos.Hapymenus B
00OMEeHe KHPOB.

58. Bocku. Crepoussl. Dochoaunuipl.

59. JIP Ne3. OnpenesneHue TeMneparyphbl
IJIABJIEHUSI U 3aTBeP/IeBaHUsl KUPOB.

60. JIP Ne4. IMyabrupoBaHue KHUPOB.

Tema 12

buoigornueckoe
OKHUCJIEHHUE U
cuare3 ATO

61. Crpoenue npotonHoi AT®a3bl 1 BeposTHBIE
MexaHn3Mbl cuHTe3a ATO.




(12

Tema 13

I'opmoHBI 1 BX
poJib B oOMeHe
BemecTs (59)

62. CrepouHbie TOpMOHBI. MeXaHn3M JecTBUS
CTEPOUTHBIX TOPMOHOB

63. IlentuaBIe TOPMOHBL. MEXaHU3M JIeH CTBHS
HNENTHIHBIX TOPMOHOB. CaxapHblii TuadeT u ero
BUJIBL.

64. IIpodrie TOPMOHBI, UX CTPYKTYpPa U MEXaHU3M
nerictBus. [IpumeHeHre ropMOHOB B MEAUIIMHE U
CEJILCKOM XO3SIMCTBE.

65. JIP NeS. KauecTBeHHbIe peaKIMu Ha
HHCYJIMH.

66. JIP Ne6. Peakuusi agpeHaINHA C XJIOPHBIM
JKeJIe30M M HOAO0M.

Tema 14

BzanmocBs3s n
PETYIISIHS
obOMeHa
BEIIECTB.
[Tpo6rembr
OMOXUMHYECKOM
9KoJI0THH (24)

67. Obmue nmpeacTaBiIeHUs O B3aUMOCBSI3U
0oOMeHa BEIIECTB B KIIETKE.

68. [IpoOyeMBbl XUMUYECKOTO 3arpsi3HEHUS
O6rocdepbl. DKOJIOTUIECKH Oe30TIaCHBIE CITOCOObI
BO3/ICHCTBUS Ha )KUBBIE OPTaHU3MBI.

Tema 15

XUMHUYECKUN
ANEMEHT (24)

69. Crtpoenne u coctaB aroma. BajleHTHOCTH W
CTCIICHb OKHUCJICHUA XHUMHUYCCKUX DJIJICMCHTOB.
[lepnoarueckuil 3aK0H.

70. CocraBneHue MIEKTPOHHBIX U 3JIEKTPOHHO-
rpadudecKkux GopMysT aTOMOB XUMHUYECKUX
AJIEMEHTOB.

Tema 16

Bemecto (74)

71-72. IlocTostnHas ABoraapo. Beraucnenue
CTPYKTYPHBIX €JIMHHUIL B OTIPEACIEHHOM
KOJIMYECTBE, Macce WM 00bEME BEIECTBA.

73. YpaBuenue MenpeneeBa-Knaiinepona.
Kpucramnoruaparsl.

74. CriocoObl BEIpOKEHUSI KOHIICHTPAIIUH
pacTBOpOB (MaccoBasi, MOJISIpHAsT )

75. IIpaBuio cMemIeHns pacTBOPOB, («IIPaBUIIO
KpecTay).

76. JIP No7. IlepechblllileHHbI€ PACTBOPBI

77. JIP Ne8. OnpenesieHue KOHIEHTPAMHU
COJISIHOM KMCJIOTHI KOHIYKTOMETPHYECKUM
THTPOBAHHEM

Tema 17

XUMHYECKHE
peaxmuu (10q)

78. I'eneTnyeckas CBI3b MCKAY KilaCCaMU
HCOPraHUYCCKUX U OPraHNUYCCKHUX BCIICCTB.

79. TepMOXMMHUYECKHE YPAaBHEHHS PEAKIIUH.
TennoBoit 3¢ dexT peakum.

80. JIP Ne9. Onpenenenue TenyioBoro 3¢gpgexra
pacTBOpeHMs BelllecTB B Bojie

81. CxopocTh XUMHUECKOH peaknuu. XMMHUYecKoe
paBHOBECHE.

82. JIP Nel0. DxkcnepuMeHTaIbHOE
onpejeaeHue CKOPOCTH XUMHYECKOI peaknuH.

83. Peakuiuu B pacTBOpax 3JE€KTPOIHUTOB.

84. JIP Nell. Onpenesienune
3JIEKTPONPOBOTHOCTH CHJIbHBIX H CJIa0bIX




IJIEKTPOJIUTOB.

85. I'maponms coneit, pH pacTBOpoOB.

86. JIP Nel2. Onpenesienne pH pactBopoB
coJiei

87. JIP Nel3. Biausinue TeMneparypbl Ha
cTelneHb rUAPOJIN3a aleTaTa HATPUs

Tema 18 | Ilo3nanue u 88-89. Brruucnenne Maccol wim 00bEMa MPoOIyKTa
PUMEHEHUE PEaKILUK 10 U3BECTHOM Macce MM 00bEMY
BeriecTs (54) MCXOJSILEr0 BEIIECTBA, COAEPHKAILETO NPUMECH.
90-91. Beraucnenue Maccol (00bEMa)
KOMITOHEHTOB CMECH BEIIECTB TIOJIHOCTHIO WK
YaCTHYHO B3aHMO/ICHCTBYIOIINE C PEareHTOM.
92. DrekTposn3 pacIiaBoB U paCTBOPOB COJIEH.
Tema 19 | I[IpoekTHas 93-97. Dransl uccnenopanwus. [loaroroska
paboTa (10u) IPOEKTHBIX paboT.

98-102. 3amuTa MpoeKTHHIX padoT
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