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IIporpamMmma BHeypOUHOii AesATeJIbHOCTH 1O XuMuu B 9-11 kiacca
¢ McnoJb30BaHueM odopyaoBanus «Touka Pocta»»
HosicHuTebHAS 3aNIMCKA

ILlenesasn ayoumopusn
VYyammecss 9-11 kiaccoB 00meo0pazoBaTeIbHBIX MIKOJ, KOTOpbIE 000pyaoBaHbl «Toukoin
Pocray.

Llenv npocpammut

O3HaKOMHTH yyaluxcs ¢ OMOXUMHUEH KaKk HAyKOH IKCIepUMEHTAIbHOM, CoueTaroei B cede
OpPraHMYECKyl0 XUMHIO U Ouosioruto.Taxke HaHHBIH Kypc MOMOXET COPMHUPOBATH HABBIKU
CaMOCTOSITENIbHONW paboThl ¢ HU(POBBIMH JAaTYMKAMHU, MPOBEACHUS HM3MEPEHUNH U 00pabOTKH
HOJyYEHHBIX U3MepeHuil.Pa3BUTh MO3HABATENbHBIA HHTEPEC U METAlpeIMETHbIE KOMIIETEHLIUU
00yJaromuxcs 4epe3 NpakTUYECKYIO eATeIbHOCTh; PacIupUTh, YIITyOUTh U 0000IIMTH 3HAHUS
O CTPOEHUH, CBOMCTBAX U (PyHKIUAX OMOMOJIEKYJI; chOpMUPOBATh YCTOMUYMBBINA HHTEPEC K MPO-
(eccnoHanbHOM 1EATENIFHOCTH B 00JIACTH €CTECTBEHHBIX HAYK.

Cpoku peanuzayuu

[Tporpamma paccuntana Ha 1 roa oOyuenus. [leppuonnyHoOCTb 3aHATHI: 3 yaca B HEIENIO

JlaHHast mporpaMma COCTaBJICHA IO Y4EOHBIM MOCOOUSM C MOAPOOHBIMH HHCTPYKLIUSIMH U
HE00XOIMMBIM TEOPETUUYECKUM MATEPUATIOM.

[Tpu peanuzauuu AaHHON Mporpammbl OyAeT 3a1elcTBOBaHO 000pyAoBaHue LieHTpa « Touka
pocTay.

Dopmbl U Memoovl 0OyueHus
VYuurens pacnpenenseT yqanmxcs B yaeOHyI0 TPYIITy TOCTOSIHHOTO COCTaBa.

I[lnanupyeMbie pe3yabTaThl OCBOEHHS Y4YeOHOIO mpeaMeTa XMMHH C OINHCAHUEM
YHHBEPCAJbHBIX Y4eOHBIX /IefiCTBHI, JOCTUTaeMbIX 00yYAOIIUMHCH

Jluynocmmnule pezyiomamaoi:
Obyuarowuiics noay4um 03MONCHOCMb OJisl PopMUPo8aHus ciedyrouux audnocmusvix YVJ/I:
- OmpejiesieHne MOTUBAIIMK U3yUYeHUs Y4eOHOT0 MaTepuaa;
- OIICHMBAHHE YCBAaMBAEMOr0 Yy4eOHOTO MarepHalia, MCXOJs U3 COIMAIbHBIX M JTUYHOCTHBIX
IIEHHOCTEI;
- TIOBBILIIEHUE CBOEr0 00Pa30BaTENFHOTO YPOBHSA U YPOBHSI TOTOBHOCTH K M3YYEHHIO OCHOBHBIX
HMCTOPUUYECKUX COOBITUM, CBSI3aHHBIX C UCTOPHUEH PAa3BUTHUS XUMHUHU U OOIIIECTBA;
- 3HaHUE IIPABUJI ITIOBEICHUS B UPE3BBIUANHBIX CUTYALUAX;
- OIICHHBAHHUE COITMAILHOM 3HAYUMOCTH Mpodeccuid, CBSI3aHHBIX C XUMUEH;
- BJIQJICHUE TMpaBWIaMH O€30MacHOr0 OOpalleHus] C XMMHYECKUMHU BEIIeCTBAaMH M 000pYy-
JIOBAHUEM, ITPOSIBIICHUE DKOJIOTUUECKON KYJIbTYPBI.

Memanpeomemmnuwie pe3yibmamol:

Pezynamuenvie
Obyuaiowuiicss nOmyuum GO3MONCHOCMb Ol (POPMUPOBAHUS CNEOVIOWUX DeCYTIAMUBHBIX
yvi
- LIeJIernoJlaranue, BKIIYasi OCTaHOBKY HOBBIX LieJIeH, MpeoOpa3oBaHNe MPaKTUUYECKON 3a/1aul B
MO3HABATENIbHYIO, CAMOCTOSITENIbHBIA aHANN3 YCIOBUH JOCTM)KEHHUS LM Ha OCHOBE Yd4éra
BBIJICIICHHBIX YUUTEIIEM OPHEHTHPOB JIEHCTBHS B HOBOM Y4eOHOM MaTtepuase;
- IUTAHUPOBAHKE MYTH JOCTHKEHHUS LIeIIeH;
- yCTaHaBIIMBAHKE IIEJICBBIX MTPHOPUTETOB, BBICICHNE aJbTEPHATUBHBIX CIIOCOOOB JTOCTHIKCHUS
ey ¥ BeI0op Hanbosee 3¢ heKTUBHOTO Crocooa;
- YMEHHUE CaMOCTOSITETIHHO KOHTPOJIMPOBATH CBOE BPEMSI M YIIPABIISITH UM;



- YMEHHUE NTPUHUMATD PEIICHUS B TPOOJIEMHON CUTYalIUH;

- IOCTAaHOBKA y4eOHOM 3a/1a4M, COCTABIICHHUE TIJIaHA U ITOCIIeI0BATEILHOCTH JCHCTBHIA,

- Opranm3aiys pabouyero Mecra IpH BHIMOJHEHUH XUMUYECKOTO IKCIIEPUMEHTA;

- MPOTHO3UPOBAHUE PE3yJIbTAaTa YCBOEHHUS, OLICHUBAHUE YCBOCHHOI'O Marepualia, OLlEHKAa Ka-
YECTBA U YPOBHS YCBOCHUS, KOPPEKIIUSA B IUIaH U CIIOCOO ACHCTBUS MTPU HEOOXOIUMOCTH.

Ilo3nasamensusle
Obyuarowuiicss ROIYYUM BO3MONCHOCIL 0151 POPMUPOBAHUS CLEOVIOUUX NOZHABAMENbHBIX
\AZ/5
- IOUCK U BBIJENICHHE HHPOPMALINY;
- aHaJIM3 YCJOBUI M TpeOOBaHWIA 3amadd, BBHIOOp, COMOCTaBIEHHE M OOOCHOBAaHHE CIOCO0a
peLIeHHS 3a/1a9u;
- BBIOOp Haubosee 3((PEKTUBHBIX CIIOCOOOB PEMICHHS 33/1a4d B 3aBUCUMOCTH OT KOHKPETHBIX
YCIJIOBMI;
- BBIJIBIDKCHNE 1 000CHOBAHME TUIIOTE3BI, BEIOOP criocoba e€ mpoBepKy;
- CAMOCTOSITENIFHOE CO3/JaHHE aliTOPUTMa JACSATEIBHOCTH MPU PEIICHHH MPo0IeM TBOPUYECKOTO U
TIOMCKOBOT'O XapaKTepa;
- YMEHUS XapaKTepPH30BaTh BEIIECTBA MO0 COCTaBY, CTPOCHUIO U CBOMCTBAM;
- ONKCHIBAHUE CBOMCTB TBEPIBIX, JKUIKUX, ra3000pa3HBIX BEIIECTB, BBIICICHHE WX CyIle-
CTBEHHBIX IIPU3HAKOB,;
- n300pakeHNe cOoCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYII U CYIIHOCTH
XUMHYECKHX PEaKIUi ¢ TOMOIIBI0 XMMUYECKUX YPaBHEHUIA,
-[IpOBE/ICHHE HAOJIOJCHUI U ONMCAaHNE NMPU3HAKOB M YCIOBUH TEYEHUS XUMHYECKUX PEaKIHy,
BBINOJIHEHNE XHMUYECKOTO OSKCIIEPUMEHTa, BBIBOJBI Ha OCHOBE aHajM3a HaOJONEHHHA 3a
9KCIIEPUMEHTOM, pEIIeHUE 3a7ay, IOJyYeHHe XHMHYECKOW HWH(POPMAIMKM W3 Pa3TUYHBIX
UCTOYHUKOB;
- YMEHHE OpPraHU30BBIBATh UCCIICOBAHHE C LIEJIBIO TIPOBEPKH THIIOTES;
- YMEHHE JIeNIaTh YMO3AKIIOUeHHs! (MHAYKTHBHOE U 1TO0 aHAJIOTUH) U BHIBOJIBI,
- yMeHHEe OOBEKTHUBHO OLIEHMBaThb WMH(POPMALMIO O BEIIECTBAX M XMMHUYECKHX Ipolieccax,
KPUTHYECKH OTHOCHTBHCS K TICEBJIOHAYYHOW HHPOPMAIINH.

Kommynurxamuenuvie
Obyuarowuiicss ROAYYUmM 803MONCHOCHb OJis1 (POPMUPOBAHUSL CLEOVIOWUX KOMMYHUKAMUBHBIX
YViI:
- TIOJTHOE€ M TOYHOE BBIPAKCHHE CBOMX MBICICH B COOTBETCTBHU C 3aJadaMH U YCIOBUSMHU
KOMMYHUKAIIH;
- aJIeKBaTHOE HCIIOJb30BAaHUE PEUEBBIX CPENCTB JUIA JUCKYCCHM W apryMEHTAaIlMH CBOEH
MO3UIIMU, YMEHHUE MPEJICTaBIATh KOHKPETHOE COJIepKaHUe ¢ COOOIIEHNEM €ro B MUCbMEHHOH U
YCTHOH (opMme, omnpesesieHue Croco0OB B3aMMOIEHCTBHS, COTPYIHUYECTBO B MOMCKE U cOope
uHpOpMaInH;
- OIpesieNieHNe CIOoCOO0B B3aWMOJAEWUCTBUS, COTPYAHUUECTBO B MOUCKE U cOOpe MHPOpMaLUH,
ydacTHe B JAMajore, IUIAaHUPOBaHME OOIIMX CIOCOOOB pabOTHI, MPOSBICHHE YBa)KUTEIBHOTO
OTHOIIEHHS K JPYTUM 00y9IaeMbIM;
- ONHCAaHUE COJAEP)KAaHUS BBIMOIHIEMbIX JCWCTBUI C LENbI0 OPUEHTHPOBKH IPEIMETHO-
NPaKTUIECKOH I TeTLHOCTH,
- YMEHHUSI yYUTHIBATh pa3Hble MHEHHS U CTPEMHUTHCS K KOOPAWHAIMM PA3JIMYHBIX MO3MLUN B
COTPYAHUYECTBE;
- popMynHupoBaTh COOCTBEHHOE MHEHUE U MO3UIMI0, apIYMEHTHPOBATh U KOOPAMHUPOBATH €€ C
MO3HUIUASMHU TApPTHEPOB B COTPYAHUYECTBE INMPH BHIPAOOTKE OOIIETO penieHuss B COBMECTHOMH
NesITeTbHOCTH;
- OCYUIIECTBJISTh B3aUMHBIH KOHTPOJbh M OKa3bIBaTh B COTPYAHHYECTBE HEOOXOJWMYIO B3a-
HUMOITOMOIIIb;



- IUIAaHUPOBATh 0OIIHE CMOCOOBI Pa0OThI, OCYIIECTBIISITH KOHTPOJb, KOPPEKIHIO, OICHKY
neiicTBuil mapTHEPa, yMETh YOeKIaTh;

- HCIOJb30BaTh aJCKBAaTHBIC SI3BIKOBBIC CPEICTBA ISl OTOOpa)KCHHsI CBOMX YYBCTB, MBICIIEH,
MOTHBOB H TOTpeOHOCTEW; oToOpakaTh B peun (OmHCcaHWe, OOBICHEHUE) COJepIKaHUE
CoBeplIaeMbIX JCHCTBHI Kak B (opMe I'POMKOM COLIMATM3WPOBAHHON peuu, Tak U B Gopme
BHYTPEHHEH peuu;

- pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIETEHTHOCTb, UCIIOJIb3Ys CPEICTBA YCTHOM M MUCbMEHHON
KOMMYHHUKAIlMM TIpH paboTe C TEKCTaMH Y4YeOHHMKAa U JIOTMOJHUTEIBHOW JUTEpaTypoil,
CIPAaBOYHBIMU TaOJIUI[AMH, MPOSBIATH TOTOBHOCTh K YBOKEHHUIO MHOM TOYKH 3pEHUS MpU
00CYX/IEHUH PE3yIbTATOB BBHIIIOJTHEHHOW PaOOTHI.

Ilpeomemmnuie pesynomamaol
Obyuarowuiicss Hay4umcs:
- IPUMEHSITH OCHOBHBIC METO/IbI TO3HAHUS: HAOIOCHIE, U3MEPEHHE, IKCIIEPUMCHT;
- XapaKTepU30BaTh TEPMUHBI U MOHITUS, OOBACHATH B3aUMOCBSI3b MEKIY HUMU;
- 00OCHOBBIBATh CHCTEMY B3TJISJIOB HA JKUBYIO MPHUPOAY, IPUMEHSS OWOJIOTHYECKUE TEOPHUH,
YY€HHS, 3aKOHBI, 3aKOHOMEPHOCTH, MIOHUMATh IPAHULIBI UX TPUMEHUMOCTH;
- KJIACCU(UIIUPOBATH OCHOBHBIC OMOJIOTHICCKUE MAKPOMOJICKYJIHI;
- ONMUCHIBATh (DYHKIIUU OEJIKOB, HYKJIEHHOBBIX KUCIIOT, YTIIEBOIOB U JIUMUIOB;
- YCTaHaBJIMBATh CBSI3b CTPOCHUS W (PYHKIIMA OCHOBHBIX OMOJOTHYECKHX MAaKpPOMOJEKYJ, UX
pOJIb B IpOIEccax KIETOYHOIO MeTaboIn3ma;
- 00BSCHATH 3HAYCHUE MUKPO-, MAKPO- U YIBTPAMUKPOIIIEMEHTOB B KJICTKE;
- MIOHUMATh CYLTHOCTh OMOCHHTE3a OeNKOB, MeXxaHU3Ma JeicTBus ¢pepmeHToB, Ouocuntesa JJHK
u PHK, pacnaga 6enkoB, OmocuHTe3a U 0OMEHa yIJIeBOJOB, OMOCHMHTE3a U OOMEHa JIMIHUIOB,
Ouonoruueckoro okucienus u cuare3a AT®, mexaHuzma AeCTBHS CTEPOUTHBIX TOPMOHOB;
- pemiath 3ama4yM Ha ompeneneHue mnocienoparenbHoctu HykieotunoB JJHK m uPHK (MPHK),
antukoaoHoB TPHK, mocnenoBaTenbHOCTH aMUHOKUCIOT B MOJIEKYJie OelKa, MPUMEHsIsl 3HAHUS
0 PEaKIUsAX MATPUIHOTO CHHTE3a, TCHETHYECKOM KOJIe, IIPUHITUTIE KOMIUIEMEHTapHOCTH;
- JIeTaTh BBIBOJBI 00 M3MEHEHHSIX, KOTOpPbIE MPOU3OHAYT B MpPOIlECCax MAaTPHUUYHOTO CHHTE3a B
cydae U3MEHEHUs MOCIIeI0BaTeNbHOCTH HyKieoTuioB JJHK;
- 00OCHOBBIBaTh B3aMMOCBSI3b IUIACTUYECKOTO M JHEPreTUYECKOTO OOMEHOB; CPaBHHUBATH
MPOIECCHI IJIACTHYECKOTO W JHEPreTHYeCKOro OOMEHOB, MPOUCXOJSAIIMX B KIIETKAX MKHUBBIX
OpPTaHU3MOB;
- XapaKTepU30BaTh METOBI OMOXMMHYECKHUX MCCIIETOBAHUIT;
- MPOBOJUTH y4EeOHO-UCCIIEIOBATEIBCKYIO NESATENBHOCTh: BBIIBUTaTh TMIIOTE3bI, MJIaHUPOBATH
pabotry, oTOMpaTh U MpPeoOpa3oBBIBATH HEOOXOAMMYIO  HWH(MOpPMAIUIO, TPOBOJHTH
OKCIIEPUMEHTBI, UHTEPIPETUPOBATh PE3yNbTaThl, JENaTh BBIBOJAbI HA OCHOBE TMOTYYEHHBIX
pe3yIbTATOB;

Obyuarowuiics noay4um 603MONCHOCIb HAYYUMbCA:

- BBIJIBUTATh U MPOBEPATh IKCIEPUMEHTAIBHO TUIOTE3bl O XUMUYECKUX CBOMCTBAxX BEIIECTB Ha
OCHOBE MX COCTaBa U CTPOCHHUS, MX CIIOCOOHOCTH BCTYIATh B XUMHUECKHUE PEAKIIUH, O XapaKTepe
U TIPOAYKTAX Pa3UYHBIX XUMHUYECKHX PEaKIIHiA;

- XapaKTepU30BaTh BEIIECTBA MO COCTaBYy, CTPOSHUIO U CBOMCTBAaM, YCTAaHABIMBATh MPHUIMHHO-
CJIE/ICTBEHHBIE CBSI3U MEXK]Iy TaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

- BBIJIBUTATh W TIPOBEPSTH IKCIIEPUMEHTATBHO TUTIOTE3bI O PE3yJIbTaTaX BO3JACUCTBUS PA3IMIHBIX
(dakTOpoB HAa H3MEHEHHE CKOPOCTH XUMHUUYECKOM peaKkinu;

- WCIIOJIb30BaTh NPHUOOPETEHHBIC KITIOYEBHIE KOMIIETCHIIMU TPU BBIMOJHEHUH TIPOEKTOB M
y4e0HO-HCCIIEeIOBATENIbCKUX 3aJlad 10 HW3YYCHHIO CBOWCTB, CIIOCOOOB TIOMY4Y€HHUS U pac-
MMO3HABaHUS BEIECTB;

- 00bEKTUBHO OILIEHUBATh WH(OPMAIIKIO O BEIIECTBAX U XMMHUECKHUX MPOIeCcCax;



- OCO3HABaTh 3HAUEHUE TEOPETHMUECKUX 3HAHWM MO XUMHH JJIs MPAKTUYECKOW NesSTENbHOCTU
YeJI0BEKa;

- CO3/1aBaTh MOJENM M CXEeMbl JUIsl pelieHus y4eOHBbIX M IO3HaBaTeNbHBIX 33/a4; MOHUMATh
HEO00XO0IUMOCTh COOJIOICHUS TIPETUCAHHMA, TTPEIaraeMbIX B MHCTPYKIUSAX MO HCIIOJIb30BAHHIO
JIEKapcTB U Ap.

Copeprxanue nporpamMmbl

Tema 1. Pacuemut no xumuueckum popmynam. (7 uacoe)

OcHOBHBIE MOHATHS U 3aKOHBI XMMHH. BeriecTBo, XUMUYECKUN 3J€MEHT, aTOM, MOJIEKYJIa.
3aKOH COXpaHEHUS Macchl BEILECTB, 3aKOH IMOCTOSIHCTBA COCTaBa, 3akoH ABorajpo. Koanuectso
BEleCTBa, MOJIb, MOJIIpHAs Macca, MOJIAPHBIA 00beM ra3oB. MaccoBas nons. Berumcnenue
MacCcoBOW JIONM XMMHYECKOTO DJJIEMEHTAa B COCIMHEHHU. BBIBOJ XMMHUYECKOH (opMyIIbl
BEIIECTBA [0 MAacCCOBBIM JOJSAM 371eMEeHTOB. OTHOCHUTENbHAs TUIOTHOCTh Ta30B. Y CTAHOBIICHUE
npocreinield (GopMysbl BElmeCTBA IO MAacCOBBIM JIOJISIM 3JIEMEHTOB C HCIIOJIb30BAaHHEM
a0CONIOTHOW M OTHOCUTENbHOW IIJIOTHOCTH BeIllecTBA. BbiBoA (Qopmyinbl BemiecTBa IO
OTHOCHUTEJIbHOM IJIOTHOCTH ra3oB U Macce (00beMy MIIM KOJIMYECTBY) IPOIYKTOB CrOpaHUsl.

Tema 2.Boiuucnenus no ypaguenuam xumuueckux peakyuii (20 uacoe)

XUMHUYECKUE peakuy. Y paBHEHUsI XUMUYECKUX peakiuid. Beruncienue macesl (KOIMYECTBa,
o0bema) BelIeCTBa 10 HM3BECTHOM Macce(KOJUYECTBY, OOBEMY)OJHOTO W3 BCTYNUBLIMX B
pEeaKkUMI0O WM MOJyuyuBIIMXCS BeulecTB. TemnoBoil addexr peakuuu. Tepmoxumuueckue
ypaBHEHHsI peakuuid. PacdeTsl TeruioBoro adexra peakuuu Mo JaHHBIM O KOJIMYeCcTBe (Macce,
00bEMYy) OJHOIO M3 Y4YacTBYIOUIMX B PEAKLUU BEUIECTB M KOJMYECTBY BBIJICINSAIOLICHCS MU
norjouaromieics TemjaoTel. Beluucienne macchl (KojaudecTBa, o0beMa) NPOAYKTa peakluu,
€CJIM OJIHO M3 HCXOJAHBIX BELIECTB JJaHO B M30bITKE. XMMHUUYECKHE CBOMCTBA YIJIEBOJIOPOJIOB U
cnoco0bl ux monydeHus. CXeMbl MpeBpalleHUil, OTPaKaIOMINe TeHETHUYECKYI0 CBSA3b MEXKIY
YIJIEBOAOPOAAMU: OTKPBITHIE, 3aKPBIThIE CMeIlaHHble. Brruncnenne mMaccsl (00beMa) MpoayKTa
peakIu Mo M3BECTHOW Macce (00bEeMy) MCXOJHOTO BEIIEeCTBA, COJEPHKAIIETO OIMPEICICHHYIO
MaccoBYIO JI0JII0 MpuMeceil. Boruncienne maccoBoil niav 0ObeMHON J0JM BBIXOJA MPOAYKTa
pPEaKIH OT TEOPETHYECKH BO3MOXKHOTO. BBIUMCIIEHHE TPOIIEHTHOTO COCTaBa CMECH BEIIECTB,
BCTYNMUBIIMX B peakuuio. CXeMbl MpEeBpalleHUH, OTpakalolle I'€HEeTHMYECKYIO0 CBS3b MEXIY
KJIacCaMi OPTaHMYECKUX COCTUHEHHH (COCTaBHTh YpPAaBHEHHS COOTBETCTBYIOIIMX PEAKITHI)
[TpakTuKyM: cOCTaBJI€HHE CXEM IpPEBpAIlEHUll, OTPaKAIOIIMX TE€HETUYECKYIO CBSI3b MEXAY
KJIacCaM¥ OpPraHMYECKUX COeAMHEHU. Perenne KOMOMHUPOBAaHHBIX 3a/1a4.

Tema 3. Xumuueckuit 3kcnepumenm u yugpossle navopamopuu (5 uacoe)
[udposbie npaTunku.OO0mMe xapaktepucTuku.dusnueckue 3(PQPeKThl, HCIONb3yeMbIE B
paboTe TaTYUKOB.

Tema 4. Beeoenue ¢ buoxumuio (2 uaca)

broxumus — Hayka 0 Ka4eCTBEHHOM COCTaBE, KOJUYECTBEHHOM COJICpKaHHH M Ipeodpa-
30BaHUSAX B MPOIIECCE KUZHEAEATEIILHOCTH COSTUHEHHH, 00pa3yoIIUX KUBYO MaTepuio. Mcro-
pusi pa3BUTHS OMOXUMHUH.POJbE OTEUECTBEHHBIX YUEHBIX B Pa3BUTHH OMOXUMHH. B3anMOCBS3b
OMOXMMHUH C MOJEKYJSIpHOW Ouosiorueit, 6uopu3uKoil 1 OMoOpraHUYecKOr XUMHEN.3HaueHue
OMOXUMHH JJISI Pa3BUTHA OMOJOTUU, MEIUIIMHBI, OMOTEXHOJOTHUH, CETbCKOTO XO35HUCTBA, TeHe-
TUKH U 9KOJOTHH.MeTonbl OMOXMMHUUYECKUX HCCIEAOBaHUN U WX XapakTepuctuka.lcmnonb3oBa-
HUE COBPEMEHHBIX CKOPOCTHBIX ¥ aBTOMAaTH3HPOBAHHBIX (PU3UKO-XHMHUYSCKUX METOOB aHATN3a
JUTsE OMOXUMUYECKUX 1eneil. Buoxumuueckne MeToIbl MOHUTOPUHTA OKPYKAIOIIEH CPEIbI.



Tema 5. Xumuueckuii cocmag 0op2anu3zmos u ooduiee nonamue 006 odOmeHe eeuwyecme u

IHepzuU 6 HCUBOU npupooe (8 uacos)

[TonsiTHE O TTaBHBIX OMOTEHHBIX AJIEMEHTaX. Makpo- U MUKPOAJIEMEHTHI. 3aKOHOMEPHOCTH
pacmpocTpaHeHHUs 3JIEMEHTOB B JKUBOU mpupoje.lloTpeOHOCTh OpraHu3MOB B XHUMHYECKHX
ajeMeHTaX. buoreoXxuMu4eckuii KpyroBopoT BEIIECTB B IMPHPOJE — OCHOBA COXPAHCHHS DPaB-
HoBecHsi Omocdeprl.MacimTaObl 0OMEHa BeIIeCTB B x)UBOU npupoxe.llnacruueckue u sHepre-
TUYECKHE BEIICCTBA.bHOIOrHYecKr aKTUBHBIE COCAMHCHHS, UX POJb B JKU3HHM 4YEJIOBEKa, JKH-
BOTHBIX U pacTeHui.IloHsATHE O MecTUlHIaxX U UX BUJIAX.

Tema 6. bBeaku. Pacnao u 6uocunmes oeaxos (9 uacos)

Posip GenkoB B mocTpoeHMH W (YHKIMOHMPOBAHUM KUBBIX cucTeM. [loHsATHEe O mpoTeome u
IPOTEOMHKE. AMUHOKUCIIOTHBIM cocTaB OenkoB. IIoHATHE O IPOTEUHOT€HHBIX AMUHOKHUCIOTAX.
Crioco6 cBsi3M aMHMHOKHUCIIOT B O6enkoBoi monekyine. lentuast.IIpuponnsie nentuas! (TyTaTH-
OH, Ba30NpPECCHUH, 3HKe(DaauHbl, SHAOP(UHBI U Ap.), UX (U3NOJOTMYECKOE 3HAYEHHE U HC-
[10JIb30BAHNE B Ka4ECTBE MEIUIMHCKUX MpenapaToB.XUMUUYECKUN CUHTE3 MENTHI0B 3a/laHHOIO
CTPOEGHUST W BO3MOXHOCTM MX npuMeHeHus.CTpykTypa OenkoBbiXx Mojekyi.llepBuunas
CTPYKTypa OenKoB.IIpHHIINUITEI ¥ METOJIBI OTIPENIEICHUS TIEPBUYHON CTPYKTYpHI Oenka. Bropuy-
Has U HaJBTOpHUYHAas CTPYKTypbl OesikoB.IlonsTHE 00 0- M B-KOHPOPMALUAX MOIUIENTHIHON
nenu (pabotsr JI.ITonmmara). [Tapamerpsl o-crivpany moMUIenTuaHoN 1enu.CBs3b MepBUIHON U
BTOPUYHON CTPYKTYp OenkoBoi MoiekyJibl.Knaccudukanus 06ei1KoB 1Mo 3J€MEHTaM BTOPHUYHOM
CTPYKTYpbl.JJOMEHHBIN IPUHLIUII CTPYKTYPHOM opranuszanuu 0enkoB.lloHaTrHE O CTPYKTYpHBIX U
(YHKUHMOHAJBHBIX JIOMEHaX (Ha MpUMepe MMMYHOIJIOOYJIMHOB W KAaTAIUTUYECKU AKTHBHBIX
ocnkoB). Tpetnunass cTpykrypa OenkoB. TUIBI CBsi3el, OOECICUMBAIOIINX IOAICPKAHUC
TPETUYHOHN CTPYKTYphl.JIMHAMUYHOCTh TPETUYHOM CTPYKTYphl OenkoB.Camoopranuzanusi Tpe-
TUYHON CTPYKTYpPHI OEJIKOBOH MOJIEKYJBI M POJb cHenu(puYecKnx OeNIKOB-IIaepOHOB B 3TOM
nponecce.lIpenckasanne NpOCTPAaHCTBEHHOIO CTPOEHMs OEJIKOB HCXOAS M3 MX IEpBUYHOM
cTpykTypbl.UeTBepTuuHas cTpykrypa 0eskoB.KoHKpeTHbIe mpUMepbl YETBEPTUUHOM CTPYKTYpPBI
6enKoB (remMorino0uH, JakTaT-JeruAporeHasa, karanasa u ap.).Homenknatypa u kiaccupuxanus
OenkoB.DyHKIIMOHAIbHAs KiIaccupuKanus OENKOB W XapaKTEepUCTUKA OTHEIbHBIX TPYII:
CTPYKTYPHBIX, COKDaTUTENIbHBIX, 3alIUTHBIX, TOKCHUYECKHX, PEUENTOPHBIX M PETYJIATOP-
HbIX.benku (MeTalIoTHOHEUHBI, TEMOTJIOONH U Jp.).

Pacnan 6enkoB.depMeHTHI, ocyllecTBIsoNIMe pacna) 6enkoB.IIpoTeacoMbl — KOMILIEKCHI
IPOTEONUTHYECKUX (epMeHTOB.MakopHble O€IKM KpOBM KaK HCTOUYHHUKH OHOJIOTUYECKU
aKTUBHBIX MenTHI0B.MeTaboan3mM aMuHoKHCI0T.KoHeuHble MPOAYKTHI paciana OeIKoB U MyTH
CBs3bIBaHUS amMMmHuaka B opranusme.llyTu HoBooOpa3oBaHMs aMUHOKHUCIOT.IlepBuuHBIE U BTO-
pUYHBIE AMUHOKHCIIOTHL.3aMEHUMbIE U HE3aMEHUMble aMHUHOKHCIOThL.buocunres OGenkoB.Ma-
TpU4YHas cxeMa OuocHHTe3a OelKOB.AKTHBHPOBAaHUE AaMHUHOKHCIOT (CHHTE3 aMHHOAluiI-TP-
HK).Ctpoenue pubocom.CoctaB HMpOKapUOTHUYECKHX M 3yKapuoTHYeckux pudocom.llommpu-
00coMBL.OTanbl TPAaHCIASAUUU (MHULMALMS, JJIOHTalus, TepMUHaIMSA) U ux perymsnus.Kox
6enkoBoro cuHTe3a.0OCOOEHHOCTH TEeHETUYECKOT0 KOJ1a MUTOXOHJIPUN M XJIOPOIIJIaCTOB.

Jlabopamopuuwiit padomot

1.Onpenenenue cpesibl paCTBOPOB aMUHOKHCIIOT.
2.0npeneneHue U303J1EKTPUUECKON TOUKH JKETaTHHBI.
3.0npeaeneHue TeMnepaTypol MIaBICHUS aMUHOKHUCIIOT.
4.BrnusiHue TemMreparypbl Ha CBOHCTBa OENIKOB.
5.Bnusinue n3menenus pH Ha cBolicTBa 6€NKOB.
6.11BeTHBIE peakuy Ha OEIKH.

Tema 7. @epmenmut (6 uacos)
PazHooOpasue KaTaIMTHUECKH aKTHUBHBIX MoJieKyJs.KaTanuTHuecku akTHUBHbBIE O€NKH (9H3HU-
MbI), Katanutuuecku aktuBHble PHK (pubOo3umbl), karanuThuecku aKTHBHBIE aHTHUTENA



(a03umbl).Katamurnueckas  ¢ynkmus — OenkoB.Pazmuuuss B CBOMcTBaX  (JEpMEHTOB |
KaTajau3aTopoB WHOW mpupoabl.CreluduIHOCTh IehCcTBUS (PepMeHTOB.PoIb OTedecTBEHHBIX
yuéabpix  (M.IL.IIaBnoB, A.E.bpaynmreitn, B.A.DHrenprapar W 1ap.) B  pa3BUTHHU
su3umonioruu.Ilonsitue o cyOcTpaTHOM M JIOCTEPUYECKOM  IEHTpaX B MOJIEKYJe
depmenToB.depMeHTH MOHOMEpPHI  (TPUICUH, JHU30IUM) H  MYJIbTUMEpPH (IJIyTaTHOH-
penyktasa).llonsatue o xodepmentax.KopepMeHTHI — MEPEHOCUUMKH BOAOPOJA U HJIEKTPOHOB
(HAL, HAJI®, ®AN), u aromubix rpym (AT, kohepment-A, HID-caxapa). MHOKECTBEHHbBIS
bopmbl (bepMeHTOB U ux (byHKIMOHATIBHOE 3Havenue.M3ohepmenTs
JaKTaTAECTHAPOreHa3bl.3HAUCHUE HCCIEAOBaHUS MHOXECTBEHHBIX (opM (GepMEeHTOB s
MEIWIINHBI, TEHETHKH, CEJICKIMM M MOHHTOPHHTA OKpYKaromeh cpeapl.MexaHu3Mm IercTBHS
bepmenToB.DepMeHT-CyOCTpaTHBIE koMmIuiekchl. Koncranra JUCCOLIMAIIUU bepment-
cyocrparnoro kommiekca (KS) m koncranra Muxasnmuca (KM).AKTHBATOPBI U HWHTUOUTOPHI
dbepmenToB.BiausHne KCeHOOMOTUKOB Ha aKTUBHOCTH (hepmeHTOB.HOoMeHKknatypa u kiaccudu-
kanus ¢epmeHToB. IlpuHnmnel  kinaccupukanuu GepMeHTOB. [ [pOMBIIUICHHOE TONYYeHHE U
MPAKTUYECKOEe HCIoNb3oBaHue (epMeHTOB.IlepcrnekTHBbl MPaKTUYECKOTO HCIOJIb30BAHUS DPU-
0031UMOB 1 a03UMOB ISl 00PBOBI ¢ 3200JIEBAHUSMH YETIOBEKA.

Jlabopamopnubwtii pabomut
1. TepmonabuiapHOCTH (hEPMEHTOB.
2.BiusHue akTUBATOPOB M MHTUOUTOPOB Ha paboTy (PepMEHTOB.

Tema 8. Bumamunvt u Hekomopwle Opyzue 0Ouonozuyecku axmugHvle coeounenus (6

uacoe)
Wcropust OTKpbITUS BUTAaMUHOB.POJIb BUTAMUHOB B MUTAHUM YEJIOBEKA M KUBOTHBIX.ABHTA-
MUHO3BI, TUITIOBUTAMUHO3BI, TUIIEPBUTAMUHO3bI. COOTHOIIICHUE BUTaMHUHOB u

kopepmeHToB.Butamepust. )KupopactBopiumele BUTaMuHBL.ButammHn A u ero ywactue B
sputenbHoM akTe.Butammasl D, K m E m ux poar B oOmeHe BemecTB.BomopacTBopumbie
putamuHbl. Buramuaer B1, B2, B5, B6, B12, ux 3nauenne B oOmeHe BemiecTB.Butamun C
(ackopbuHoBas kucnoTa).PazHooOpasue 6MOTOTHUECKH aKTUBHBIX COCTMHEHUI: aHTUBUTAMUHBI,
AHTUOMOTHKHY, (UTOHIUABI, TEepOUIUIbI, AehOIMAHTHI, POCTOBBIC BEIIECTBA (BaKHEUIIWE
MPEJICTABUTENN U MEXaHU3MBI ICHCTBUSA).

Jlabopamopuvie pabomol
1. KagyecTBeHHas peakuys Ha BATaMUH A.
2.KonnuecTBeHHOE onpeieieHne BUTaMmuHa P B yae.

Tema 9. Hykneunogwie kuciomeot u ux oomen (4 uaca)

HcTopust OTKpPBITHS U U3yYEHUSI HYKJIIEMHOBBIX KHCIIOT, UX XUMHUYECKHH cOocTaB.XapaKkTepu-
CTHMKa IIypUHOBBIX M TNHPUMHUIUHOBBIX OCHOBAHMM, BXOJSALIMX B COCTaB HYKJIEHHOBBIX
KHACIOT./[Ba THUNa HYKJIEHMHOBBIX KHCJIOT: Je30KcHUpuOOoHykienHoBass kuciota (JJHK) u
pubonykiiennoBast kuciora (PHK).Pazmuums mexny JAHK m PHK mo cocraBy rmaBHBIX
A30TUCTBIX OCHOBAaHMUM, IIEHTO3aM, MOJIEKYJSIPHOM Macce, JOKaJIu3allud B KIETKE U
byaxmusam.Ctpykrypa u ¢pyakiun JIHK.Conepxxanune JJHK B opranusme u nokanuszaius e€ B
KJIeTKe (Aapo, MHTOXOHJpPUH, XJOpoIulacta, odnucoMmsl).Pasmep u  ¢Gopmbel  Moisekyn
JHK.Komnbresas popma JIHK HexoTopbix ¢aroB, MutoxoHapuil u xjoporutactoB.llepBuunas
ctpyktypa JHK.Ycmexu w©  mepcnekTUBBI B paclIMPpPOBKE  CTPYKTYpbl  T'€HOMOB
MHUKPOOPTaHU3MOB, pacTeHHil W >XKUBOTHBIX.IIpoekT «I'eHoM dyenoBeka».BTopuuHas cTpykTypa
JHK (mogens JIx.Yorcona m @.Kpuka).KommiaemeHTapHOCTh a30THCTBIX OCHOBAaHMM M €€
3HAYCHHE JUISL BOCITPOU3BEICHUS CTPYKTYpPBI reHomoB. TpeTnunas CTPYKTypa
JHK.Csepxcnupanuzanust JTHK.M30eirounocts u xkommaktHocTs Moiiekyn JIHK.Ctpoenue
xpomatuHa.Mytauuu B JIHK u daxropsl, ux Be3biBatonue.Penapanus crpykrypst JJHK u eé



3HauYeHHE MJis1 coxpaHeHus BumoB.HacnencrBenuwie 3aboneBanus.PHK, ux kmaccudukarus
(tTPHK, pPHK, MPHK, maPHK, t™PHK, Bupycusie PHK).CpaBHuTenbHas xapakTepuCcTHKa
BugoB PHK mno wux crpykrype u QyHkuusam.MexanusMm OuocuHTe3a (peruiuKaluu)
JHK.®epmentsl (PHK-nonumepasa, JJHK-nonumepasa, JJHK-nurasa) u OenkoBble (axTopsl,
yuactBytoue B perunkauuu  JIHK.PermukaunonHas Buika u 3Tambl  OMOCHHTE3a
JIHK.OcoGenHoctu pemnukauuu y npo- u sykapuoT.buocunres PHK (Tpanckpumnuus) u eé
perymsauuss 'y 1po- u dykapuor.llonatue o TpaHckpuntoHax u onepoHax.Co3peBaHue
(mpoueccunr) PHK.Crnaiicusr u ero Buabl. Aytocmaiicuar.«Penakruposanne» PHK.OOparnas
TPaHCKpUNLMA M €€ 3HaueHue [uId CYIIECTBOBAHUS BHPYCOB (Ha HpUMEpe BHUpyca
UMMYHOJIe(HUIMTA YEJIOBEKa W BHUPYCOB TI'PHUIINIA) U BHYTPUTEHOMHBIX mnepectpoek.llonstie o
HNOJBM)KHBIX T'€HETHMUYECKHX JIEMEHTaX M UX 3HAYeHUH i 3Boronuu reHomoB.Ilonstue o
TE€HETUUYECKOMN nHxeHepuu.llpuHuume! U CTpaTeruu MOJIEKYJISIPHOTO
KJIOHUPOBaHMSL. JIOCTHKEHHUS U NEePCHEKTUBBI MOJIEKYJISIPHOW OMOTEXHOJIOTHH.

Jlabopamopuvie pabomuot
1.Boigenenue HyKJICONPOTEHHOB U3 TPOAGKEH.

Tema 10. Yzneeoowt u ux oomen (5 uacos)

Knaccugukanus yrinesonos.IIpocTsie yrieBo bl (MOHOCaXapuabl) U UX MpeacTaBUTeNu (prubosa,
III0K03a,  (pykrosa, ramakTtosa).CiokHble yrieBonsl.Jlucaxapuael (caxaposa, JIaKTO3a,
manbTo3a).Ilonarcaxapuapl, UX CTPYKTypa M IpeAcTaBUTENH (TJIMKOIeH, Kpaxmal, KieTyarka,
xuTuH). DyHKIIMK ~ YIJIEBOJIOB  (PHEpreTHuYecKas, MeTaboindeckas,  peuenTopHas M|
ap.).I'mukonporenHsl Kak JeTepMUHAHTHI Tpynn kpoBu.OOMeH yrieBoaoB.Ilytu pacnana
MI0JINCAXaAPUOB.

Perynauus  ¢ocoponuza npu  yyactum  ropmoHoB, G-6enkoB, UHAMD u
npoTtenHkrHa3.00MeH TII0K030-6-hocdara (IMXOTOMUYECKUN U allOTOMUYECKUN TyTH).OOMeH
OUPOBUHOIPpaHON KucnoTsl. nukonus.CnuproBoe Opoxenue.JleficTBre 3TaHOA Ha OpPraHU3M
yenoseka.[lonmudepmeHTHBIN KOMIIJIEKC OKHUCJIUTEIBHOT0/IeKapOOKCUITUPOBAHUS
OUPOBUHOTPaHON KUCIOTHL.L{UKI TpUKapOOHOBBIX M JAMKAPOOHOBBIX KHUCIOT, €0 3Hau€HHE B
oOMeHe BemiecTB U oOecnedyeHWH opraHusma sHepruei.buocunres yrineopos.Ilonstue o
HNepBUYHOM OMocuHTe3€e yriaeBooB.I mokoHeorenes. buocunTes oiamro- u noaucaxapuiaos.

Jlabopamopuvie pabomol
1.1{BeTHBIE peakK HA Kpaxmal.
2.KauecTBeHHBIC PEaKIUIO0 HA MOHO- U JHCAXaPUIBL.

Tema 11. J/Iunuowt u ux oomen (5 uacos)

OO0mrast xapakTepucTuKa U Kinaccupukanus aunuaoB.CTpykrypa U GyHKUUU JIUNUA0B.Poib
JUTIUJOB B MOCTPOCHUM Onoorudeckux MeMOpaH.CTpykTypa u QyHKIuU aunonpoTenHoB.006-
MeH xupoB.Pacnaj :KMpoB U B-OKHUCIEHNE BBICIINX XKUPHBIX KUCIOT.I TMOKCHUIIEBBIN LUK U €r0
POJIb BO B3aUMOCBSI3U OOMEHa JIMIUAOB U YIJIeBoJ0B.MexaHu3M OMOCHHTE3a BBICIIMX KMPHBIX
kucinot.buocunres  tpurnuuepuaoB.Hapymenus B oOMmeHe kupoB.OXXUpeHHE U €ro
npuunHbl. Bocku, ux crpoeHue, QyHKIMM U IMpeICTaBUTeNN (criepManeT, mueanHbiil Bock).Cre-
punbl.Cteponbl (xoiecTepoii, 3procrepoid u ap.).CTpykTypa U (QyHKIMHM CTEpOMIOB (XOseBas
KHCII0Ta, cTepougHble ropMoHsbl).Dochonunuasl.buonoruueckas ponb doconunuaos.doc-
(OMHO3UTH/IBI KAaK UCTOUHUKH BTOPHUYHBIX TOCPETHUKOB TOPMOHOB.

Jlabopamopuvie pabomuot
1.OnpeneneHne TemMrepaTypsl IJIaBICHHS U 3aTBEPICBAHUS KHUPOB.
2.OMyIbIUpOBaHUE KUPOB.



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

Hctopusi u3ydeHUs TMPOLECCOB OMONIOTMYECKOTO OkucieHus: pabdorel A.H.baxa,
B.U.ITannaguna, O.BapOypra, B.A.Durensrapara.Pasnoo6pasue ¢hepMeHTOB OHOJIOTHYECKOTO
okucneHus.CUCTeMbl MUKPOCOMAJIbLHOTO OkucieHus: B kierke.llutoxpom P-450 u ero pons B
JNETOKCUKAIMMKCeHOOMOTUKOB. CylepoKCHIIUCMYTa3a, KaTaja3a MU HX poJib B 3allUTe opra-
HU3Ma OT aKTUBHBIX (hopM kucnopona.ComnpspkeHue okucienus ¢ (ochopunupoBanuem.Cy0-
ctpatHoeochopunupoBanue u (ochopunrpoBaHrue Ha YPOBHE 3JIEKTPOHHO-TPAHCHOPTHOM
nenu.llonsarue o compsratomeld mMemOpane MuToxoHApuil.Ctpoenue nporoHHOHAT®Da3sl u
BEpPOATHBIC MEXaHU3MbI cuHTe3a ATO.

Tema 13. I'opmonst u ux ponwv 6 oomene eeuyecmes (5 uacos)

Knaccugukanus ropMoHoB.CTepouHbIE TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH, 3CTPaauoI,
JKIMU30H.MeXaHn3M JIEeUCTBUSA CTEPOUIHBIX NOpMOHOB.IlenTuaHble rOpMOHBL. XapaKTEpUCTUKA
MHCYJIMHA, TOPMOHAa pOCTa, TUPEOTPONMHA, TacTpUHA, Ba3onpeccuHa.MexaHus3M JeicTBUs
NENTHJHBIX TOPMOHOB (Ha mMpuMepe TirokareHa W uHCynuHa).CaxapHblii quaber W ero
Bubl.IIpourie ropMoHBI (aipeHaINH, ayKCUH, THOOepeInHbl, IUTOKUHUHBI, IPOCTArIaH N HbI),
UX CTpYKTypa M MexaHu3M JeicTBus.Puinsunr-¢akropsl ropmonos.Heiiporopmonsl (3H-
nopuHbI 1 sHKeanuHbl). [IpuMeHeHre TOPMOHOB B MEIMIIMHE U CEJIbCKOM XO3HCTBE.

Jlabopamopnusie pabomot

1. KayecTBeHHbIE peaKIu1 HA UHCYJIUH.
2.Peakuus aipeHaInHa C XJIOPHBIM JKEJIE30M.
3.Peakius ajipeHajivHa ¢ HOJI0M.

Tema 14. Bzaumoceaszv u pecyrauyus oomena eeujecmg. Ilpoonemvr oOuoxumuueckou

axonozuu (2 uaca)

OO6mue mpencTaBieHHUs] O B3aMMOCBSA3M OOMeHa BellecTB B kieTke.IloHSATHE O KITI0UYeBBIX
MeTabonuTax (MUPOBUHOTpaIHAsi KHUCIIOTa, KopepMeHT-A u 1p.).B3aumocssss OenkoBoro u
HYKJIEMHOBOTO OOMEHa, 3HaYCHHE PEryJIATOPHBIX OeiKkoB.B3anMMOCBs3b yriaeBOJHOro U Oenko-
Boro oOMmeHa.Pons mupoBuHOTrpamHoi kucioTel W mukiaa Kpebca B sToi B3aumocssizu.B3au-
MOCBS3b OOMEHa YTJIEBOAOB U JIMIKIOB; POJb allETHIIKOAH3MMa-A B 3TOM mpoliecce.YpoBHU
peryisiuy oOMeHa BEIIeCTB: KJIETOYHBIM, OpraHM3MEHHBbI U MOMyJIAUUOHHBIN. TpaHcKkpuIIy-
OHHBIH (ONEpPOHHBIN) YpOBEeHb peryasauun.OCHOBHbIE MEXaHU3MBbI PETYJISLIMU OOMEHa BEIIEeCTB B
kJjeTke.OpraHn3MeHHbIN YpOBEHb perymsiiun. I opmoHanbHas perysius oOMeHa
BenlecTB.KackagHblii  MeXaHM3M  pPETYJSLIMM C  Y4YaCTMEM TOPMOHOB W BTOPHYHBIX
nocpeAHUKOB.IlonyIAMOHHBI  YPOBEHb pPEryIsauuu.AHTUOMOTUKHA MHKPOOOB, (UTOHLUIBI
pacTeHUH, TEJIEPTOHBI KUBOTHBIX M UX BIIMSHHUE Ha MPOLECCHI KU3HEAEATEIbHOCTU. DKOJIOr0-
OMOXMMHYECKHE  B3aUMOAEMCTBMS €  y4aCTHEM  pa3JIMYHBIX  IPyOHo  OPraHU3MOB:
MHUKPOOPIaHU3MOB, TpHOOB, BBICHIMX pacTeHUH, >XKUBOTHBIX.TOKCHHBI pacTteHuit.llnmiessie
JIeTeppeHTbl U aHTUGUAAHTHLIIMIEBbIE aTTPAKTaHTBI M  CTUMYJSTOPBL. XEMOPETYISATOPHL,
BO3/JCICTBYIOIIME Ha IO3BOHOYHBIX JKMBOTHBIX.HakomieHue M MCHOIB30BaHUE KUBOTHBIMU
BTOPUYHBIX METAa0OJUTOB PpACTEHHI.AHTPOIIOreHHbIE OHWOAKTUBHBIE BELIECTBA M MPOOIEMbI
XUMHUYECKOTO 3arpsizHeHust Omochepbl. DKoJoruyecku Oe3omacHble CrocoObl BO3JEHCTBUS Ha
pa3IMyYHbIe BUJIbI )KUBOTHBIX, PACTEHUI U MUKPOOPTaHNU3MOB.

Tema 15. Xumuueckuii snemenm (2 uaca)

Ctpoenue u coctaB aroma. COCTaBICHHE INEKTPOHHBIX U JEKTPOHHO-TpaPuIecKux GopMy
aTOMOB XMMHYECKHUX DJIEMEHTOB. BaJICHTHOCTh M CTENEHb OKHUCJICHHS XUMHUYECKUX JIEMEHTOB.
[lepnonnueckuii 3akoH. CpaBHUTEIbHAs XapaKTEPUCTUKA XHUMHUYECKHX DJIEMEHTOB M0 HUX
MOJIOKEHHUIO B MIOPSIKOBOM CUCTEME XMMHUYECKUX DJIEMEHTOB U CTPOCHHIO aTOMA.

Tema 16. Bewgecmeo (6 uacos)



[TocrosinHas ABoraznpo. BeuucineHne CTpyKTYpHBIX €JUHHI] B ONPEAEIECHHOM KOJINYECTBE,
macce win o0béMe BemiecTBa. YpaBHeHHe MenpaeneeBa-Kmaiinepona. CriocoObl BBIpaKeHHS
KOHIIEHTPallul pacTBOpOB (MaccoBas, MojsipHas) [IpaBuiio cMemieHus pacTBOPOB, («IpaBUIIO
kpecta»). Kpucrammoruaparsl.

Tema 17. Xumuueckue peaxuyuu (10 uacoes)

['eHeTrnyeckass CBsI3b MEXKIY KiaccaMd HEOPraHUYECKUX U OPraHMYecKHX BEIIECTB.
TepMoxumuueckue ypaBHeHHs peakiuii. TermoBoit a¢dekr peakimu. 3akoH ['ecca. DHTATBINSA
peakiuii. CKOpOCTh XMMHUUYECKON peakiuu. XuMUueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.
Peakuuu B pactBopax anexkrponutoB. ['maponus coseii, pH pacTBopos.

Tema 18. Ilo3nanue u npumenenue eeuecma (5 uacos)

Brruucinenne maccel uid 00bEMa MPOAYKTa PEAKIMU IO M3BECTHOM Macce WU 00BEMY
MCXOJIAILETO BEIlIeCTBA, COACPKAIIETO TPUMECH.

Brruucnenne maccel (00bEMa) KOMIOHEHTOB CMECH BEIIECTB IMOJTHOCTHIO WJIM YaCTHYHO
B3aUMOJICCTBYIOIIIME C PEAreHTOM. OJIEKTPOJIU3 pacIUlaBOB U PACTBOPOB  COJIEH.
CTepeoMeTprUYECKUE CXEMBbI PEAKIIMI U pacuEThl 10 HUM.

Tema 19. Ilpoekmnuasa paboma
[Ipennaraercs ans NPOEKTHOM pabOTHI CeyIONIe TeMbI (TPUMEPHBIE):
1. KauecTBeHHbIE peakIMM Ha aMUHOKHCIIOTHI U OEJIKH.
2. IIpurortoBnenue pactBopa Oenka (su4uHoro anbOymuHa).PasneneHue OeiaKkoB KypHHOTO siflia
1o UX pacTBopuMocTH./leHarypauus 6enkoB (oOpatumas U HeoOpaTumast).
3. CpaBHUTEIBHBIA aHAIM3 MPOAYKTOB KHUCIOTHOTO M (EPMEHTATUBHOIO THUIPOJIH3a TU- U
MoJINCaxapua0B (Ha MpUMEpE caxapo3bl U Kpaxmasa).
4. CnetupuHOCTH NeHCTBUS (EPMEHTOB (aMuiIa3a).
5. BnusHue Ha aKTUBHOCTH (PEPMEHTOB TeMmepaTypsl, pH, akTHBAaTOPOB 1 HHTHOUTOPOB.
6. Beinenenue puOOHYKI€ONPOTENHOB U3 APOKIKEH.
7.KauecTBeHHOE omnpezenieHne NpoayKTOB THIPOIN3a puOOHYKIECOIPOTENHOB.
8. BplneneHue INIMKOreHa W3 IE€YEHW JKUBOTHBIX.COINOCTaBIEHHE CTPYKTYpbl TIJIMKOTE€HAa M
Kpaxmara.
9. Pa3nenenue yrieBo10B METOJIOM TOHKOCIIOHHOM Xpomarorpaduu.
10. T'uaposu3 >KUpOB MO/ IEHCTBUEM JIUTIA3BI.
11. Bnusinue *eiruu Ha aKTUBHOCTB JIMIA3HI.
12. KauecTBeHHbIE peakiuy Ha TOPMOHBI.
13. BuorenHas kinaccupuKaus XUMUYECKIX JIEMEHTOB.
buonornyeckn akTUBHBIE BELIECTBA. BUTaMUHBL.
buonorndecku akTUBHbBIE JOOABKU: MpoQaHaIs UK MoJb3a?
buonoruueckas poiab BATAMUHOB.
14. Buramun C u ero 3HaueHue.
15. MckyccTBEHHBIE JKUPBI — yTPpo3a 3/I0POBbIO.
16. Vcnonp3oBaHue APOKKEH B MUILEBOW MPOMBIIIJICHHOCTH.
17. Uccnenoanue pU3NKO-XUMHUYECKUX CBOMCTB MOJIOKA Pa3HbBIX MPOU3BOIUTENEH,
UMEIOIIUX YKOJIOTUUECKUN CepTH(HKAT.
18. Mox B mpoayKTax MATAHUS U BIASIHUE €70 HA OPTAaHU3M YEJIOBEKa.



KasengapHo-temaTuyeckoe mJIaHUPOBAHNE BHEYPOUHOH 1eATeIbHOCTH 10 xumuu 10

kJacc (2023-2024 yu. ron)

Ne

HasBanue pa3xaejioB H TEM

Koa
Huec
TBO
qaco
B

Hcnoas3oBa
HHE
o0opynoBaH
U LEeHTpa
€CTeCTBEHHO
HAY4YHOH U
TEXHOJIOTuY
ecKoii
HANPaBJIEeHH
ocreii
«Touka
pocTa

9-11 kuaacc.

Tema

PacueTn! o
XUMHUYECKUM

dopmynam (7 u)

1 OcHOBHBIE MOHATHS U 3aKOHBI XHMHHU.

Hudposas
naboparopus

110 XMUMHH

JlemoHcTparg
HOHHOE
o0opyaoBaHU
e

3. MaccosBast fois. Berunciienne MaccoBoi
JIOJIM XUMUYECKOT'O DJIEMEHTA B COEIUHEHNH.

Hudposas
naboparopus

10 XMUMHH

JlemoHcTparg
HOHHOE
o0opyaoBaHU
e

4. BpiBoJ XUMHUECKOH (hOpMYJIbI BElllecTBa
110 MacCCOBBIM JIOJISIM JIEMEHTOB.

[Hudposas
naboparopus

10 XMMHH

JemoHcTpar
HOHHOE
o0opyaoBaHU
e

5. OTHOCHTENbHAS TUNIOTHOCTD T'a30B.
Ycranosnenue npocreieit popmyIs
BELIECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

[Hudposas
naboparopus

10 XMUMHH

JemoHcTpar
HOHHOE
o0opyaoBaHU
e

6. BeBogx ¢dopmynsl  BemectBa IO
OTHOCHTENBbHON IUIOTHOCTH Ta30B W Macce
(oObeMy WJIM  KOJMYECTBY) MpPOAYKTOB
CTOpaHusl.

[Mudposas
naboparopus

10 XMMHH

JeMoHcTpan




HOHHOC

obopyoBaHu
e
7. Pemtenue 3amanuii EI'D
Tema | Beruucienus no | 8. Beruucienue macchl (KoJmuecTBa, o0bema) [udposas
2 YpaBHEHUSIM BEIIECTBA 0 HM3BECTHOW Macce(KOJIMYEeCTBY, naboparopus
XUMHYECKHX 00BEMY)OTHOTO M3 BCTYMHBIIUX B PEAKIIHIO 0 XUMUH
peakmmii (20 4) | WM TOJYYHBINNXCS BEIIECTB.
9. TerutoBoii ekt peakuuu. Pacuersr mo [udposas
TEPMOXHUMHUYECKUM YPaBHEHUSIM. naboparopus
0 XUMUH
10. Beruncnenue Macchl (KOJTMYECTBa, [udposas
o0BbeMa) MPOoyKTa peakiuu, €ClIu OJJHO U3 naboparopus
WCXOJHBIX BEIIECTB JaHO B U30BITKE. 0 XUMUH
11-12. Xumudeckue cBOKWCTBA [udposas
YTJIEBOJIOPOAOB U CIOCOOBI UX MOTYUYEHUSI. naboparopus
0 XUMHH
13-14. Cxembl ipeBpalIeHHI, OTPAKAIOIINE [Mudposas
TeHETUYECKYIO CBSI3b MEXKIY naboparopus
yTJIEBOOPOIaMHU. 0 XUMHH
15-16. Beruncnenue macchbl (00bema) Hudposas
MPOYKTa peaKiy 10 U3BECTHOM Macce nabopaTopus
(06BbEeMy) HCXOTHOTO BEIIECTBA, 10 XUMUH
COJIepIKAIIETO ONPEACTICHHYIO0 MaCCOBYIO
JIOJIKO IIPUMECEN.
17-18. BerancineHne MaccoBOM MM 00BEMHOMN Hudposas
JIOJIU BBIXOJ1a IPOAYKTA PEAKIIUU OT naboparopus
TEOPETUIECCKH BO3MOXHOTO. 0 XUMUH
«Touka
pocta»
19-20 Berurcnenue mporeHTHOTO COCTaBa Hudposas
CMECH BEIlIECTB, BCTYMUBIIUX B PEAKITHUIO. naboparopus
0 XUMUH
«Touka
pocta»
21-22 CxeMmsbl IpeBpaIIeHNH, OTPaKAIOIIHE Hudponas
TeHETUYECKYIO CBSI3b MEXIY KIIacCaMH naboparopus
OpPTaHHYECKUX COCAMHCHHU. 0 XUMUH
«Touka
pocta»
23-24. CocraBieHHE CXEM MPEeBpaIICHUH, Hudponas
OTPaXKAIOIIUX TEHETHYECKYIO CBSI3b MEXTY naboparopus
KJIACCaMH OPTaHUYECKUX COCTMHEHUH. 0 XUMUH
«Touka

pocTay




25-26. Pemenune skcriepuMeHTaIbHbIX 3a/1a4.

Hudposas
nabopaTopus
10 XUMHUHU
«Touka
pocta»

27-28 Pemienne KOMOMHMPOBAHHBIX 3a7a4.

Tema | Xumnueckuit 29-30.Ludpossie natunku. OouIHIE JlaTuuk smex
3 HKCHEPUMEHT U | XapaKTEPUCTUKH. TPOIPOBOTHO
U poBkIe Jia- ctu. Jlatunk
6oparopuu (59) Temmnepatyp
Bl
31-32. JIP Nel.Ilpuemsbl pa6oThl B JlaTamk ek
XMMHYECKOi J1abopaTopuu. TPOIPOBOTHO
ctu. Jatuuk
Temnepatyp
bl
33.JIP Ne2. lludposas 1a6opaTopus mno JlaTauk a5ek
XHUMMH. TPOIPOBOTHO
ctu. JlaTunk
Temneparyp
bl JlaTunk
JIeK
TPOIPOBOTHO
ctu. Jatuuk
Temnepatyp
bl
Tema | Beenenue B 34-35. buoxumus. Mcropus pa3Butus Hudponas
4 ouoxumuto (24) | Onoxumun. MeTobl OMOXMMHUYECKHX nabopaTopus
HCCIIEA0BAHUM. 110 XUMHUH
«Touka
pocta»
Tema | Xumnueckuii 36-37.buorennsie [Mudposas
5 COCTaB aseMeHThl. bruoreoxummaeckuit KpyroBopor nabopaTopus
OpPTaHU3MOB U BEIIECTB B IIPUPOJIC. 110 XUMUHU
o011ee MoHsATHE «Touka
00 oOMeHe pocta»
BEIIECTB U
SHEpPTUU B 38-39. buonoruuecku akTUBHbBIE COCTUHEHHUS, [Mudposas
YKMBOM IPUPOJIE | UX POJIb B )KU3HH YEJIOBEKA, )KUBOTHBIX U nabopaTopus
(8 4) pacTeHHIA. 10 XUMHUH
«Touka
pocta

40-41. TTousTHE O MECTULIMIAX U UX BUIAX.

42-43.JIP Ne3. KauecTBeHHbBII aHAJIN3
OPraHUYecKUX COeAUHEHUH

Jatamk amex
TPOIIPOBOIHO
ctu. JlaTunk
Temneparyp
bl




Tema

benkun. Pacnag u
OHnocuHTE3
6emnxoB (9 )

44-45. CtpoeHue U CTpYKTypa OEJIKOB.

46. CroiicTBa 6enkoB. OyHKIIMOHATIbHAS
KJaccupuKanus OCIIKOB.

Hudposas
nabopaTopus
10 XUMHUHU
«Touka
pocTay

47-48. Pacnasy O€nKOB.

[udposas
nabopaTopus

10 XUMHUH
«Touxka
pocTay

49-50. buocunres OeIKOB.

Hudposas
nabopaTopus
10 XUMHUHU
«Touka
pocTa»

51. JIP Ne4, Biusinue TeMnepaTypbl Ha
CBOliCTBa 0€JIKOB.

[udposas
nabopaTopus

0 XUMUU
«Touka
pocTay

52. JIP NeS. Bausinue usmenenusi pH na
cBoiicTBa 0esikoB. I[BeTHBIE peakiuu Ha
Oes1km.

Hudposas
naboparopus
0 XUMUHU
«Touka
pocTay

Tema

depmentsr (64)

53-54. Ctpoenue u cBoiicTBa (hepMEHTOB.
MexaHu3Mm nercTBus GEpMEHTOB.

[udposas
nabopaTopus

10 XUMUU
«Touka
pocTay

55-56. [IpoMbIIIIEHHOE TTOTyYeHHE U
MPaKTHYECKOE HCIOIb30BaHNe (PepMEHTOB.

Hudposas
nabopaTopus

I10 XUMHUHU
«Touka
pocTay

S7. JIP Ne6.
(pepmenToB.

TepMmos1adWIBHOCTD

[Hudpoas
naboparopus

10 XUMHUHU
«Touka
pocTay

58. JIP Ne7. Biausinne akTUBaTOPOB U
HHruOMTOpPOB Ha padoTy pepMeHTOB

Hudposas
nabopaTopus

0 XUMUU
«Touka
pocTay

Tema

Butamuns u
HEKOTOPBIE
Ipyrue
OHOJIOTUYECKH
AKTHBHEBIE
COEIUHEHHNST

59-60. Butamunsl. cTopust OTKpBITHSL.
Knaccudukamms.

[udposas
naboparopus

10 XUMUHU
«Touka
pocTay

61-62. PaznooOpasue OMOIOTMYECKU aKTUBHBIX




(6)

COEIMHEHUH.

63.JIP Ne8. KauecTBeHHas1 peakiusi Ha Hudposas
BUTAMMH A. nabopaTtopus
10 XUMUHU
«Touka
pocTa»
64. JIP Ne9. KosiuuecTBeHHOE [Mudposas
onpeaeleHHeBUTAaMuHA P B yae. nabopaTopus
10 XUMUHU
«Touka
pocTa»
Tema | HykimenHnoBbie 65-66. Cocra, cTpoenue, pyHKIIUU Hudposas
9 KHUCJIOTBI U UX HYKJIEMHOBBIX KUCIOT. buocunres /JIHK u nabopaTopus
oOMeH (44) PHK. 10 XUMHUH
«Touka
pocTa»
67. 'eHeTnuecKast HHXKEHEPHSI. [Mudposas
MonexymsipHasi OMOTEXHOIOTHS. nabopaTopus
110 XUMUHU
«Touka
pocta»
68. JIP Nel0. Boinesienune Hudposas
HYKJICOTIPOTEHMHOB U3 AP OKIKe. nabopaTopus
10 XUMUHU
«Touka
pocTa»
Tema | YrueBonsl 1 ux 58..Knaccudukanus yrieBonos. @yHKINN Hudponas
10 obmen (5 ) YTJIIEBOJIOB. nabopaTopus
110 XUMUHU
«Touka
pocTta»
59. O6men yrneBonoB.Ilytu pacnaga [Mudposas
MOJINCAaXapuIOB. naboparopus
10 XUMUHU
«Touka
pocTa»
60. buocuHTE3 YIIIEBOIOB.
61.JIP Nel. LIBeTHBIE peakuyu HA [Mudposas
KpaxmaJl. nabopaTopus
10 XUMUHU
«Touka
pocTa»
62. JIP Ne2. KauecTBeHHBIE PeaKIMIO HA Hudponas
MOHO- U IMCAXaPUABI. nabopaTopus
10 XUMHUHU
«Touka
pocTa»
Tema | Jlunuas! u ux 63. XapakTepucTuKa U KJlacCupUKaus [Mudposas
11 oOmeH (54) munuaoB.CTpyKTypa v (PyHKINU JTUITH]IOB. naboparopus
Pacnan >xupos. 110 XUMUHU

«Touka




pocTay

64. Mexanu3M OMOCHHTE3a BBICIINX Hudposas
KHUPHBIX KHCIO0T.bruocunres nabopaTopus
Tpuriauinepuaos.Hapymenus B oomene 0 XUMUU
JKUPOB. «Touka
pocTtay
65. Bocku. Crepouspl. Dochonmunuipl.
66. JIP Ne3. OnpenesieHue TeMIepaTypbl Hudposas
IJIABJIEHUS U 3aTBep/leBaHUsl ’KUPOB. nabopaTopus
0 XUMUU
«Touka
pocTtay
67. JIP Ne4. OMyJIbrHpOBaHHE KUPOB.
Tema | buonmornueckoe 68. Ctpoenue nporoHHOMATda3e! u Hudposas
12 OKHUCJICHUE U BEPOSTHBIE MEXaHU3MbI cuHTe3a ATO. nabopaTopus
cuare3 AT (1 1) 10 XUMHUH
«Touka
pocTay
Tema | 'opmoHbI U HX 69. Crepouanbie ropMOHBL. MexaHu3M [Mudposas
13 poJIb B OOMEHe JEHCTBUSI CTEPOUIHBIX TOPMOHOB nabopaTopus
Bertects (5 1) 0 XUMUH
«Touka
pocta»
70. [lenTuaHbIe TOPpMOHBL. MEXaHU3M JIeHi- [Mudposas
CTBUS ENTHUIHBIX TOPMOHOB. CaxapHbIi naboparopus
Ia0eT U ero BUIBL. 110 XUMUHU
«Touka
pocTa»
71. IIpoune TOPMOHBI, UX CTPYKTypa U [Mudposas
MeXaHu3M nencTBus. llpumenenue naboparopus
TOPMOHOB B MEJIUIIMHE U CETBCKOM 10 XUMUHU
XO35HCTBE. «Touka
pocTa»
72. JIP NeS. KauecTBeHHbIE peaKIlMu HA Hudposas
UHCYJIMH. nabopaTopus
110 XUMUHU
«Touka
pocTta»
73. JIP Ne6. Peakuusi agpeHaInHA C [Mudposas
XJIOPHBIM 7KeJ1e30M M iH010M. naboparopus
10 XUMUHU
«Touka
pocTa»
Tema | Bzaumocssas3p u 74. O6mume mpeacTaBIeHUs O B3aUMOCBSI3U Hudposas
14 perynsius oOMeHa | oOMeHa BEIIEeCTB B KIETKE. nabopaTopus
BEIIIECTB. 10 XUMHUHU
[TpoGiembr «Touka
OMOXMMHYECKOU pocTay




9KO0JI0THH (2 1) 75. IIpo6eMbl XUMUYECKOTO 3arpsi3HeHUs [Mudposas
Oorocdeppl. IKOJIOTHIECKH O€30TacHbIe nabopaTopus
CIIOCOOBI BO3/ICHUCTBUS Ha )KUBbIC 0 XUMUU
OpraHHU3MBI. «Touka
pocta»
Tema | Xumuyeckui 76. CrpoeHme W  cocTaB  aToma. [udposas
15 asteMeHT (2 u) BajieHTHOCTP M CTENEHb  OKUCICHUS nabopaTopus
XUMHYECKUX 3JIEMEHTOB. llepmoamueckuit [0 XUMUHU
3aKOH. «Touka
pocta»
77. CocTaBiieHUE IEKTPOHHBIX U [udposas
AJIEKTPOHHO-TpaPUIECKUX HOPMYIT nabopaTopus
aTOMOB XMMHUYECKHX 3JIEMEHTOB. 0 XUMUU
«Touka
pocTa»
Tema | BemectBo (6 1) 78. IlocTossHHas ABoraapo. Beraucnenue Hudposas
16 CTPYKTYPHBIX €IUHUIL B ONIPEIECTIEHHOM nabopaTtopus
KOJIMYECTBE, Macce Wik 00bEME BEIIeCTBA. 0 XUMUHU
«Touka
pocTay
79. Ypasuenue MenneneeBa-Knaiinepona. [udposas
Kpucrannoruaparsi. naboparopus
0 XUMUH
«Touka
pocta»
80. CriocoObI BEIpaKECHHS KOHIIEHTPAITUH Hudposas
pacTBOpOB (MaccoBasi, MOJISIpHAs ) nabopaTopus
M0 XUMUHU
«Touka
pocTa»
81. IlpaBuio cMemIeHHs paCTBOPOB,
(«mpaBUIIO KpecTay).
82. JIP Ne7. IlepechlillieHHbIE PACTBOPbI
83. JIP Ne8. Onpenenenue [Mudposas
KOHUEHTPALMH COJISTHON KHCJIOThI nabopaTopus
KOH/YKTOMeTPHYeCKHM THTPOBAHUEM M0 XUMUU
«Touka
pocTa»
Tema | Xumnueckue 84. I'eneTnueckas CBsI3b MEXAY Ki1accaMH [Mudposas
17 peaximu (104) HEOPraHMYECKHUX M OPraHU4EeCKUX nabopaTopus
BEIIIECTB. 0 XUMUH
«Touka
pocTtay
85. TepMoXuMHUECKUE YPaBHEHUS Hudponas
peakuuii. TernoBoit a3 dexT peakium. nabopaTopus
0 XUMUH
«Touka
pocTtay
86. JIP Ne9. OnpenesieHue TenjioBoro [Mudposas
3¢ dexTa pacTBOpeHHs BelleCTB B BojAe nabopaTopus

110 XMMHH




«Touka

pocTta»
87. CKopOoCTh XUMUYECKOW PEAKITUH. [udposas
XUMHYEeCKOe paBHOBECHE. naboparopus
0 XUMUU
«Touka
pocta»
88. JIP Nel10. DOxcnepuMeHTAIbHOE Hudposas
onpeeeHue CKOPOCTH XUMHYECKOI nabopaTopus
peakuuu. 0 XUMUU
«Touka
pocTtay
89. Peakiuu B pacTBOpax 3JIEKTPOJIHUTOB.
90. JIP Nell. Onpenesienue Hudposas
3J1eKTPONPOBOAHOCTH CHIBHBIX U nabopaTopus
€J1a0bIX 3JIEKTPOJIUTOB. 0 XUMUHU
«Touka
pocTay
91. T'maposms coneid, pH pacTBOpoB.
92. JIP Nel2. Onpenesienne pH Hudposas
PacTBOpOB coJieii nabopaTopus
0 XUMUHU
«Touka
pocTay
93.JIP Nel3. Biausinue TeMnepaTrypbl Ha Hudposas
cTeneHb IHIPOJIM3a alleTaTa HATPUS nabopaTopus
0 XUMUHU
«Touka
pocTa»
Tema | [lo3nanue n 94 Brruncnenne Macchl Wik 00bEMa Hudponas
18 IIpUMEHEHHE MPOAYKTa peaKkIM M0 U3BECTHOM Macce nabopaTopus
BerecT (54) iU 00BEMY UCXOISIIIETO BEIIECTBA, 0 XMMHUHU
COJIepKaIIero MPUMECH. «Touka
pocTta»
95 Brruncnenue Macchl (00bEMa) [Mudposas
KOMIIOHEHTOB CMECH BEIECTB MOITHOCTHIO nabopaTopus
WIA YaCTUYHO B3aMMO/IEHCTBYIOLIHE C 10 XUMUHU
peareHToM. «Touka
pocTa»
96 DeKTpoH3 PacIIaBOB U PACTBOPOB [udposas
coJiei. nabopaTopus
0 XUMUH
«Touka
pocTtay
97. CrepeoMeTpHUECKUE CXEMbI peakIuii 1 [Mudposas
PacuéThl 10 HUM. naboparopus
0 XUMUU
«Touka
pocTa»
98Pemenne 3amanmii EI'D
Tema | IlpoektHas pabota | 99. Dtansl uccnenosanus. [lonroroka
19 (4q) MTPOEKTHBIX padoT.




100-102 3ammTa npoeKTHHIX padboT




