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IlosicHuTeIbLHAS 3aMUCKA

ILlenesasn ayoumopusn
VYyamuecs 10 knacca oOmieoOpa3oBaTenbHBIX IIKOJ, KOTOpble 00OpyaoBaHbl «Toukoii
Pocray.

Llenv npozpammur

O3HaKOMUTH yyaluxcs ¢ OMOXMMUEH KaKk HayKo#l 3KCIIepUMEHTANIbHOM, codeTaroleii B cede
OpraHMYEeCcKyl0 XUMHUIO W Ouosoruto.Takxke NaHHBIH KypCc HMOMOXET CPOpMHUpPOBATH HABBIKU
CaMOCTOSITENIbHOM paboThl ¢ HU(POBBIMU JaTUMKAMM, HMPOBEACHUS H3MEpPEHHH U 00paboTKH
MOJIyYEHHBIX M3MepeHHil.Pa3BuTh Mo3HaBaTENbHBIN UHTEPEC U METANPEIMETHBIE KOMIIETEHIIUN
oOyuarouuxcs yepe3 NpakTUYECKYI0 JeSITebHOCTh; PACIIUPUTh, YIIIYOUTh U 0000IINUTE 3HAHUS
O CTPOEHHH, CBOMCTBAaX U PYHKUMAX OMOMOJIEKY; CPOPMUPOBATH YCTOWUMBBIM UHTEPEC K MPO-
(heccroHaIBHOM NEATETLHOCTH B 00JIACTH €CTECTBEHHBIX HAYK.

Cpoku peanusayuu

[Iporpamma paccuntana Ha 1 rox ooydenus.IlepruouuHOCTh 3aHATHIL: 2 Yaca B HEAETIO

JlanHasi mporpaMMa cocTaBjieHa M0 Y4e€OHBIM MOCOOHSIM C MOJAPOOHBIMU HHCTPYKLIUSIMH U
HEO0OXO0IMMBIM TEOPETUUECKIM MAaTEPHAIIOM.

[Ipu peanuzanuu AaHHOW MpoTrpamMMBbl OyAET 3aJeHCTBOBAaHO 0OopynoBaHue 1eHTpa «Touka
pocTay.

Dopmbl U MemoOobl 0OyUeHUs
YauTens pacnpenenseT yuyalmuxcsi B yaeOHYIO TpYIITy OCTOSTHHOTO COCTaBa.

I[Inanupyemble pe3yabTaTbl OCBOEHHSI Y4eOHOr0 IMpeaIMeTa XMMHMU C ONHUCAHHEM
YHUBEPCAJIbHBIX Y4eOHBIX A€ CTBHUIA, JOCTUTaeMbIX 00yYAKO LIIMMHUCS

Jluunocmmuule pezyniomameol:
Obyuarowuiicss NOIY4Um 803MONCHOCMb OISt PopMUPOBaAHUsL C1edYOUWUX TUYHOCMHbIX YV V]
- OIpeielIeHe MOTUBAIIMM U3Y4YEeHUS YUeOHOT0 MaTepHana;
- OLIEHUBAHUE YCBAUBAEMOTr0 Y4eOHOTO MaTepuaa, UCXOA U3 COIUAIBLHBIX U JIMYHOCTHBIX
LIEHHOCTEH;
- TIOBBIIIIEHHE CBOETO 00PAa30BATEIBHOTO YPOBHS U YPOBHS TOTOBHOCTH K U3yYEHHIO OCHOBHBIX
UCTOPUYECKUX COOBITHIA, CBA3aHHBIX C UCTOPUEH Pa3BUTHS XUMUHU U OOIIECTBA;
- 3HAHHE MPABUII NMOBEACHUS B UPE3BbIYAIHBIX CUTYALIUAX;
- OLIEHUBAHUE COLUUAIBHON 3HAYMMOCTH NMPOQeccuid, CBA3aHHBIX C XUMHUCH;
- BJIaJIeHUE MpaBUIaMH 0€30TaCHOTO OOpaIleHUs] C XUMUYECKUMH BellecTBaMU U 000py-
JOBaHHEM, TIPOSBICHUE SKOJIOTHUECKON KYIbTYPHI.

Memanpeomemnmnboie pe3yniomamal:

Pezynamuenovie
Obyuarowuiics NOIYYUM 803MOICHOCHY 0151 YOPMUPOBAHU CTLEOVIOWUX Pe2YTIAMUGHBIX
yvi
- LIeJIeTIoJIaraHue, BKIII0Yas MOCTaHOBKY HOBBIX IieJie, mpeoOpa3oBaHue MpakTUYECKO 3a/1aun B
[I03HABATENIbHYI0, CAMOCTOSITENIbHBIN aHAIN3 YCIIOBUN JOCTHKEHMSI LIEJIM HA OCHOBE yuéTa
BBIJICJICHHBIX YUUTEJIEM OPUEHTUPOB JICHCTBUS B HOBOM y4eOHOM MaTepuase;
- INIAHUPOBAHUE ITYTH TOCTHIKEHUS LEJIEH;



- YCTaHABJIMBAHUC LECJIICBBIX NPUOPUTCTOB, BHIACICHUC aJIbTCPHATUBHBIX CHOCO6OB JOCTHUKCHUS
ey 1 BeIOOp Hanboee 3ppekTuBHOTO crocooa;

- YMEHHE CAMOCTOSTEIILHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIISAThH UM,

- YMEHUE IPUHUMATH PELICHUs B IPOOIEMHON CUTYaIlUH;

- IOCTAHOBKA y4eOHOM 3a/1a4, COCTaBJICHHE TIaHA M MOCIIC0BATEIbHOCTH JICHCTBUIA,

- Opranus3anus pa60qer0 MCCTa IMPU BBIITOJIHCHUN XUMHWYCCKOT'O SKCIICPUMCHTA,

- IPOTHO3MPOBAHKE PE3yNIbTaTa YCBOCHUS, OLICHMBAaHUE YCBOCHHOTO MaTepHaa, OlCHKa Ka-
4yecTBa U YPOBHS YCBOEHUS, KOPPEKLUS B IUIaH U c110co0 AeHCTBUSI TP HEOOXOIUMOCTH.

Ilo3nasamenshole
Obyuarowuiicss NOIYYUm 803MONCHOCMb OJisl POPMUPOBAHUS CLEOYVIOWUX NOZHABAMELHBIX
VVII:
- TIOVICK U BBIJIENIEHUE HH(OpMAIIHNH;
- aHaJU3 yCJIOBUM U TpeOoBaHMI 3a/1a4M, BBIOOP, CONIOCTaBICHNE U 0OOCHOBaHUE CrIocoOa
peleHws 3a/1a9u;
- BbIOOp Haunbosiee 3pPEKTUBHBIX CITOCOOOB PEIICHUS 3a/1a4l B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH;
- BBIIBMKEHHE U 000CHOBaHKE TUIIOTE3BI, BEIOOP criocoba e€ MpoBepKu;
- CaMOCTOSITEeIIPHOE CO3aHUE alITOPUTMA JISSITETLHOCTH MTPH PEIICHUH TPOOIIEM TBOPUYECKOTO H
MTOWCKOBOTO XapakTepa;
- YMEHUS XapaKTepPH30BaTh BEIIECTBA 110 COCTABY, CTPOCHHUIO M CBOMCTBAM;
- OIIMCBIBaHHUE CBOWCTB TBEPABIX, JKUAKHX, Ta3000pa3HBIX BENIECTB, BBIJCICHUE UX CYIIIe-
CTBEHHBIX IIPU3HAKOB;
- 1300paXEHNE COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMUIECKUX (POPMYI U CYIITHOCTH
XUMHUYECKHX PEaKIUi ¢ HOMOIIBIO XUMHUUECKUX YPaBHEHUII,
-TIpoBe/IeHNEe HAOIIOACHUH 1 ONMCaHNEe TIPU3HAKOB U YCIOBHH TEYEHUS] XMMUYECKUX PEaKIHH,
BBINTOJTHEHNE XMMHUYECKOTO 3KCIIEPUMEHTA, BHIBOIBI HA OCHOBE aHAJIN3a HAOIIOACHHH 32
HKCTIEPUMEHTOM, PEIICHHE 3a/1a4, ITOJTydeHNEe XUMUIECKOW HH(POPMAIINH U3 Pa3InIHBIX
HCTOYHHKOB;
- YMEHHE OPTraHU30BBIBATh UCCIIEIOBAHHE C LIEJIBIO TIPOBEPKH TUIIOTE3;
- YMEHHE JIeNaTh YMO3aKIIOYeHUS (MHAYKTUBHOE U 110 aHAJIOTUH) M BBIBOJIBI;
- yMeHHE OOBEKTHUBHO OIICHUBATh MH(OPMALIMIO O BEIIECTBAX U XUMHUYECKUX MPOIIECCax,
KPUTHUYECKH OTHOCUTHCS K TICEBJOHAYYHON HH(OPMAITHH.

Kommynuxamuensie
Obyuarowuiics NOIYUUM 803MOACHOCHY OJisL POPMUPOBAHUS CTLEOYVIOUUX KOMMYHUKAMUBHBLX
VVII:
- IOJTHOE U TOYHOE BBIPAKEHHE CBOMX MBICIICH B COOTBETCTBHH C 33a4aMU H YCIOBUSIMHU
KOMMYHUKAIIHU;
- aJIeKBaTHOE HCIIOJIb30BaHNE PEUCBBIX CPE/ICTB VIS AUCKYCCHU M apryMEHTALUU CBOCH
MO3HULUH, YMEHHUE MPECTABIATH KOHKPETHOE COJIEpIKaHUe C COOOIIEHNEM €ro B TUChMEHHOM 1
yCTHOM (hopMe, ompesiesieHne cnocoO0B B3auMOJICHCTBUS, COTPYJHUUYECTBO B IIOMCKE U cOOpe
uH(pOpMaINH;
- ompezieTIeHHe CIOCO00B B3aMMOIEHCTBH S, COTPYIHUYECTBO B OUCKE U cOOpe HH(pOpMaIHH,
y4JacTue B AUajiore, IIaHUPOBaHKE OOIIUX CIOCOOOB pabOoThI, MPOSBIECHUE YBaKUTEIBHOTO
OTHOIIEHHS K JPYTUM 00ydaeMbIM;
- OIIMCAaHUE COJIeP>KaHMsI BBITIOJIHAEMBIX JIEHCTBUIA C LIEIbI0 OPUEHTHUPOBKH MTPEIMETHO -
MPAKTUYECKON JEATEIbHOCTH;
- YMEHUS YUUTHIBATh pa3Hble MHEHUS M CTPEMUTHCS K KOOPAMHALIMY PA3IMYHBIX TO3UINH B
COTPYIHUYECTBE;
- opmynrpoBaTh COOCTBEHHOE MHEHHE U MO3UIUIO, apT'yMEHTHPOBATh U KOOPJUHUPOBATH €€ ¢
MO3UIMAMU MAPTHEPOB B COTPYIHUYECTBE MPH BBHIPAOOTKE OOIIETO pelIeHNs B COBMECTHOM
NeATeNbHOCTH;



- OCYUIECTBJIATH B3aUMHBIA KOHTPOJIb U OKa3blBaTh B COTPYAHUYECTBE HEOOXOAUMYIO B3a-
MMOIIOMOIIIb;

- IUTAHUPOBATH 00IIKE CIIOCOOB! paOOThI; OCYHIECTBIATh KOHTPOJIb, KOPPEKIHIO, OLEHKY
nelicTBUH mapTHEPA, yMETh YOEK/1aTh;

- HCII0JIb30BaTh aJICKBATHBIE SI3bIKOBBIE CPEJCTBA sl OTOOPaKEHUsI CBOMX UYBCTB, MbICIIEH,
MOTHBOB M MOTPEOHOCTEH; 0TOOpakaTh B peun (onmcaHue, 0OBSICHEHNE) COJIEpKAHUE
COBEpIIAEMBIX JCHCTBUH KaK B (JOpPME TPOMKOM COIMATM3UPOBAHHON peun, Tak U B popme
BHYTPEHHEH peuu;

- pa3BUBaTh KOMMYHHMKAaTUBHYIO KOMIIETEHTHOCTb, HCIIOJIb3Ys CPEICTBA YCTHOM U TUCbMEHHOU
KOMMYHHKAIIMH [TPH Pad0Te C TEKCTaMH y4eOHHMKA M JOTIOJHUTEIBHOMN TUTEpaTypoH,
CIPaBOYHBIMHU TaOJIUI[aMU, TPOSBIIATH TOTOBHOCTh K YBAXKEHUIO HHOM TOUKH 3peHUS NpU
00CYKJIEHUH pe3yJbTaTOB BBINIOJIHEHHON pabOTHI.

Ilpeomemmnuie pezyromamul
Obyuarowuiicss Hayuumcs:
- IPUMEHSATH OCHOBHBIC METO/IbI TO3HAHUS: HAOIIOCHHE, U3MEPEHHE, SKCIICPUMEHT;
- XapaKTepU30BaTh TEPMHUHBI U ITOHATHS, 00BSCHATH B3aHMOCBSI3b MEXKIY HUMU;
- 000CHOBBIBATh CHCTEMY B3TJISI0B Ha )KHBYIO TIPUPOJTY, IIPUMEHSISI OMOJIOTHIECKHE TCOPHH,
YYeHUs, 3aKOHBI, 3AKOHOMEPHOCTH, TIOHUMATh I'PAHUIIBI HX IIPUMEHUMOCTH;
- KJ1accu(UIMpPOBaTh OCHOBHBIE OMOJIOTHYECKHE MAKPOMOJIEKYJIBI;
- OITUCHIBATh (DYHKITUU OCITKOB, HYKJICHHOBBIX KUCIIOT, YTJICBOJIOB U JIUITHIOB;
- YCTaHaBIIMBATh CBS3b CTPOCHUS U (DYHKIMIT OCHOBHBIX OMOJIOTMUECKUX MAKPOMOJIEKYII, UX
POJIb B IIpoleccax KJIETOYHOTO METab0In3Ma;
- 0OBSICHATH 3HAUEHUE MUKPO-, MAKPO- U YABTPAMHUKPOAJIEMEHTOB B KJIETKE;
- IOHUMATh CYIITHOCTh OMOCHHTE3a OEIKOB, MeXaHU3Ma JieicTBus pepMeHToB, OnocuuTe3a JIHK
u PHK, pacmana 6enkoB, OnocuHTe3a 1 0OMEHa yrieBoJA0B, OMOCHHTE3a 1 0OMEHA JINIH/IOB,
OMOJIOTHYECKOTO OKHUCIICHHS B ciHTe3a AT®D, MmexaHu3ma JeiCTBUS CTEPOUTHBIX TOPMOHOB;
- pemath 3a/1a4u Ha omnpesenenue nociaeaoparenpbHoct HykieotnnoB JIHK n uPHK (MPHK),
antukoaoHoB TPHK, nocnenoBarensHOCTH aMUHOKHCIOT B MOJIEKYJle Oeska, MPUMEHSS 3HAHUS
0 peaKiusx MaTPUYHOTO CHHTE3a, FTEHETUYECKOM KOJI€, IPUHIUIIE KOMIUIEMEHTAPHOCTH;
- IefaTh BBIBOJBI 00 U3MEHEHHIX, KOTOpbIe IPOU30MAYT B MPOIleccax MATPUYHOTO CUHTE3a B
cllydae U3MEHEHHUs nocieaoBarensbHocTy Hykineotu 108 JJHK;
- 000CHOBBIBATh B3aUMOCBSI3b TUIACTUYECKOTO U SHEPTETUYECKOTO 0OMEHOB; CPAaBHUBATh
MIPOLIECCHI MJIACTUYECKOTO M SHEPreTUYECKOr0 0OMEHOB, MPOUCXOISAIINX B KJIETKAX KHUBBIX
OpraHU3MOB;
- XapaKTepU30BaTh METO/Ibl OMOXMMHUYECKHUX MCCIICAOBAHMIA;
- MPOBOJUTH Y4€OHO-MCCIEA0BATEIbCKYIO IEATENILHOCTD: BBIIBUTaTh TUTIOTE3bI, TNIAHUPOBATh
paboTty, oTOupath U MpeoOpazoBLIBATH HEOOXOIMMYIO HHPOPMAIUIO, TPOBOINUTH
AKCMIEPUMEHTHI, HHTEPIPETUPOBAThH PE3YNbTATHI, JIENIaTh BBIBOJIBI HA OCHOBE MOTYYEeH HBIX
pE3yNbTaTOB;

Obyyarowuiica nNOLyYUm 803MONCHOCHb HAYYUMbCA!

- BBIIBUTATh U IIPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3bI O XMMUYECKUX CBOMCTBAX BEIIECTB HA
OCHOBE HX COCTaBa M CTPOEHHUS, UX CIIOCOOHOCTH BCTYNAaTh B XMMHUYECKHE PEAKIMH, O XapaKTepe
U MIPOAYKTaX PAa3IMUYHbIX XUMUYECKUX PEAKLIUN;

- XapaKkTepU30BaTh BELIECTBA 10 COCTaBY, CTPOCHUIO U CBOWCTBAM, YCTAHABIUBATH IIPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEK/ly JaHHBIMU XapaKTEpUCTUKAMU BEILECTBA,

- BBIIBUTaTh U NIPOBEPATH IKCIIEPUMEHTATIBHO TUIIOTE3bI O PE3YIbTAaTaX BO3ACHCTBUS Pa3InYHBIX
(akTOpOB HAa U3MEHEHUE CKOPOCTH XUMUYECKOH peaKiii;

- HCIIOJIb30BaTh NPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIUHU TPU BHIIOJIHEHUU POEKTOB U
y4eOHO-HMCCIIeI0BATENbCKUX 3a/1ad IO U3YYEHHIO CBOMCTB, CIOCOOOB MOJIydeHHS U pac-
[I03HABAHUs BEILECTB;



- OG'LCKTI/IBHO OILICHUBATH I/IH(bOpMaL[I/IIO O BCUICCTBAX U XUMHUUYCCKUX Hpoueccax;

- OCO3HAaBaThb 3HAYCHUC TeOpeTI/I‘-IeCKI/IX 3HaHI/If/’I 10 XUMHU JIA HpaKTH'—IeCKOfI HCATCIIBHOCTU
YEJI0OBEKA;

- CO31aBaTh MOJCJIIN U CXCMBbI JId peLHeHI/ISI y‘-Ie6HBIX U IIO3HAaBAaTCJIbHBIX 3a1a4, IOHUMAaThb
HeO6XOZII/IMOCTI) CO6JIIOI[CHI/I$I HpeI[HHC&HI/Iﬁ, HpeI[JIaFaGMI)IX B I/IHCTp}IKIII/IﬂX 110 UCITIOJIb30BAHUIO
JICKapCTB | JIp.

Coaep:kanue NporpaMMsl

Tema 1. Pacuemul no xumuueckum popmynam. (7 uacos)

OcHOBHbBIE MOHATHS U 3aKOHbI XMMMH. BeliecTBo, XUMHUYECKUI AJIEMEHT, aTOM, MOJIEKYJa.
3aKOH COXpaHEHUsl MacChl BEIIECTB, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKoH ABorajipo. KoanuectBo
BeIlleCTBa, MOJIb, MOJISIpHAsE Macca, MOJIAPHBIN 00BeM ra3oB. MaccoBas noJis. Beruucnenue
MaccoBOM JI0IM XUMHUYECKOTO »JJIEMEHTa B COEAMHEHMH. BbIBOJ XMMHYECKON (OpMYyIIbI
BEIIECTBA 10 MACCOBBIM JOJSAM 3J1€MEHTOB. OTHOCUTENbHAS MJIOTHOCTh Ia30B. Y CTaHOBJIEHUE
npocreimei (GopMmynbl BellecTBa IO MacCOBBIM JOJSM DJEMEHTOB C HCHOJIb30BaHUEM
abCOIOTHOM M OTHOCHUTENbHOW IIJIOTHOCTH BellecTBa. BbIBOJ ¢opMyinbl BeliecTBa IO
OTHOCHUTEJIbHOM MJIOTHOCTH Ta30B U Macce (00beMy MM KOJIMYECTBY) MPOAYKTOB CTOPAHUS.

Tema 2. Boiuucnenus no ypasnenuam xumuueckux peaxyuit (20 uacos)

XUMUYECKHE peakli. Y paBHEHUsI XUMUUECKHUX peakiuii. Beraucienue maccsol (KOJIMYeCcTBa,
o0beMa) BeIIecTBa IO HW3BECTHOM Macce(KOJMYECTBY, OOBEMY)OJHOTO W3 BCTYNHBIIUX B
pEaKIMi0 WU TOJYYUBIIUXCS BemecTB. TemmoBoi 3ddekT peakuun. TepMOXUMUYECKHE
ypaBHeHHUs peakiuii. PacueTsl TeroBoro 3ddexra peakiuu mo JaHHBIM O KOJIMYECTBE (Macce,
00beMy) OJHOTO W3 y4YacTBYIOIIMX B PEAKIMH BEIIECTB M KOJIMYECTBY BBIACISIOMICHCS WM
MoTJIoLIatouIeiicss TemoThl. BbluncieHnne macchl (KomudecTBa, 00beMa) MPOIYKTa peakiuw,
€CJIM OJTHO M3 MCXOJHBIX BEIECTB JITaHO B M30bITKE. XMMUYECKUE CBOMCTBA YrieBOJOPOAOB U
crocoObl ux mnosyudeHusi. Cxembl MpeBpallleHui, OTPa)Kaol[Ue TeHETHYECKYIO CBA3b MEXIY
YTIEBOAOPOAMH: OTKPBITHIE, 3aKPBIThIE CMEIIaHHble. Brrunciienne Maccel (06beMa) IpoayKTa
peakuu Mo M3BECTHON Macce (00beMy) MCXOTHOTO BEIIECTBA, COJAEPIKAIIETr0 OINpPEAeICHHYIO
MaccoBYIO JIOJII0 Ipumeceld. Borumcinenne maccoBoil miau oOBEMHOM J10JIM BBIXOJA MPOAYKTA
peakuuu OT TEOPETUYECKH BO3MOKHOIO. BBIUMCIIEHHE MPOLEHTHOTO COCTaBa CMECH BEILECTB,
BCTYNUBIINX B peakiuio. CXeMbl MPEeBPALIECHUN, OTPAXKAKIINE I'€HETHYECKYIO CBSI3b MEKIY
KJIaCCaMH OPTaHMYECKUX COCAUHEHHH (COCTaBUTh YPAaBHEHHSI COOTBETCTBYIOUIHUX pEAKIIHil)
[IpakTuKyM: COCTaBJIEHME CXEM IPEBPALICHUM, OTPAXKAIOLIUX TEHETHYECKYIO CBSI3b MEXKIY
KJIacCaMH OpPraHUYecKUX coeIMHeHuN. Pelenne koMOMHUPOBAaHHBIX 3a/ay.

Tema 3. Xumuueckuit 3xkcnepumenm u yugposwie nabopamopuu (5 uacoe)
Hudpossie natunku.O0mme xapakrepuctuku.duszmueckue >PpQPexTsl, HCIOIb3yeMblEe B
paboTe TaTYNKOB.

Tema 4. Beeoenue 6 ouoxumuro (2 uaca)

buoxumuss — Hayka 0 KaueCTBEHHOM COCTaBe, KOJMYECTBEHHOM COJEpKaHUU U Npeodpa-
30BaHUAX B MpoIlecce >KU3HEEATENbHOCTH COEMHEHUH, 00pa3yIomuX KuBy0 Mareputo.cro-
pusi pa3BUTHA OMOXMMHU.POJH OTeUeCTBEHHBIX YUEHBIX B pa3BUTUM OHOXuMuH.B3anmocBs3b
OMOXMMHUH C MOJIEKYJIIpHOU Ouosioruei, Onopusnkoil 1 OGHOOpraHNYecKoi XuMuel.3HaueHue
OMOXUMUM JJIs1 Pa3BUTHUA OMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTHUH, CETbCKOTO XO3SICTBA, I'eHe-
THUKU ¥ 3K0JOruu.MeTo/ibl OMOXMMHUYECKMX MCCIEN0BAaHUM U UX XapakTepucTuka.lcnomabs3oBa-
HUE COBPEMEHHBIX CKOPOCTHBIX U aBTOMATH3MPOBAHHBIX (PU3UKO-XUMHUUECKUX METOJIOB aHAIM3a
11 OMOXUMHUYECKUX 1esieil. BuoxuMuyeckre MeToibl MOHUTOPUHTA OKPYXKAIOIEeH Cpe/ibl.



Tema 5. Xumuueckuii cocmae op2anu3smos u odujee nonamue 006 oOmene geuiecme u
IHEpIUU 6 HCUBOU npupooe (8 uacoes)

[lonsTHE O IIaBHBIX OMOTEHHBIX 3JeMEHTaX.Makpo- U MHUKpPO3JIEMEHTHI.3aKOHOMEPHOCTH
pacrpocTpaHeHHs] 3JIeMEHTOB B kMBOH mpupose.lloTpeOHOCTh OpraHu3MOB B XUMHUYECKHX
aneMeHTax. buoreoxumMmudeckuii KpyroBopoT BEILECTB B IPUPOJIE — OCHOBA COXPAaHEHUS PaB-
HoBecusi Ouocdepsl.MacmTadsl 0OMEHa BEIIEeCTB B XHUBOHM mpupoje.llnactunyeckue u sHEpre-
TUYECKHE BellecTBa.bHOIOrnuecku akTUBHBIE COCIUHEHHS, UX POJb B JKM3HU YEJIOBEKA, JKU-
BOTHBIX U pacTeHuil.[loHsTHe 0 necTunuaax u ux Bujax.

Tema 6. beaku. Pacnao u ouocunmes oenxos (9 uacos)
Ponpb GenkoB B mocTpoeHNH U QyHKIIMOHUPOBAHHUHM KUBBIX cucTeM.IloHsATHE 0 poTEOME U
poTeoMHKe. AMMHOKHUCIIOTHBIN cocTaB O0enkoB.JIoHATHE O MPOTENHOTEHHBIX
amuHOKHCII0Tax.Croco6 cBsi3u aMUHOKHCIIOT B OenkoBoil monekysne.[lentuast. [Tpupoanbie
MenTUu bl (TIyTaTHOH, Ba30NPECCHH, YHKE(MATUHBI, SHIOP(PHUHBI U Jp.), UX PU3N0IOTrHIECKOe
3HAYEHHUE U UCI0JIb30BAHNE B KAYECTBE MEIULIMHCKUX MTpenapaToB. XUMHUUECKUN CUHTE3
MENTHI0B 3a/JaHHOTO CTPOEHHUS U BO3MOKHOCTH UX MpUMeHEHUs. CTpyKTypa OEITKOBBIX
Mmouekyin.[lepBuunas ctpykrypa 6enkoB.IIpuHIUIBI U METOBI ONIPEAETICHHS IEPBUYHON
CTPYKTYpHI Oenka. BropuuHast 1 HaaBTOpU4HAs CTpYKTYyphl OenkoB.Ilonarue 06 a- u -
KoH(popmanusx noaunentuaHou uenu (padotsl JI.I[Tonunra). IlapameTps! a-crivpanu
noJMMIenTUAHON 1iern. CBsI3b NEPBUIHON U BTOPUIHOU CTPYKTYP OEITKOBOM
Mouekynbl. Knaccuduxariust 6e1KoB MO 371€eMEeHTaM BTOPUYHON CTPYKTYphL. JJoMeHHbIN mpuHIUI
CTPYKTYpHOI opranuzauuu 6enkoB.IIoHsTHE O CTPYKTYpHBIX M (YHKIMOHAIBHBIX JJOMEHaX (Ha
MpUMepe UMMYHOTJIOOYIMHOB M KaTaIMTUYECKH aKTUBHBIX OeiKkoB). TpeTuuHas cTpyKTypa
OenkoB. Tumel cBsA3E, 00ECTIEUNBAIOITUX MO ICPKAHUE TPETHIHON CTPYKTYpHI. JJHHAMUYHOCTH
TPETUYHOU CTPYKTYphI O6enkoB.CaMoopraHu3anus TPETUUYHON CTPYKTYPBI OCIIKOBOM MOJIEKYIBI U
poJib cneruduueckux OeIKoB-IIanepoHoB B 3ToM mpoiecce.lIpeackazanue npocTpaHCTBEHHOTO
CTpoeHUs OEIKOB UCXOI U3 UX MEPBUYHON CTPYKTYphl.UeTBepTUUHAS CTPYKTYypa
0enkoB.KoHKpeTHbIE MpUMEPhI YeTBEPTUYHOM CTPYKTYPhI O€IKOB (TeMOTJI001H, JIaKTaT-
JeruaporeHasa, karanasa u jap.).Homenknarypa u knaccupukanus 6enkoB. OyHKIIMOHATbHAS
KJaccugukanus 6eIKOB U XapaKTePUCTUKA OTAEIbHBIX IPYII: CTPYKTYPHBIX, COKPATUTENIbHBIX,
3aIUTHBIX, TOKCHYECKHUX, PELIETITOPHBIX U PEryIaTOpHBIX. benku (MeTamioTHOHEHHBIL,
TreMOTJIOOHH H JIp.).

Pacniag 6enxoB.@epMeHTHI, OCyLIeCTBIIsIOMME pacnaa OenkoB.IIlpoTeacoMbl — KOMILIEKCHI
MPOTEOIUTUYECKHX (epMeHTOB.MaxkopHble O€IKM KpPOBHM KaK HCTOYHHUKH OHOJIOTHUYECKU
aKTUBHBIX nenTua0oB.Metabonu3m aMuHOKUCIOT.KOHEUHbIe MPOIYKTHI pacnaja OelKoB U IMyTH
CBs3bIBaHUS amMMuaka B opranusme.llytu HoBooOpazoBanusi aMuHOKUCIOT.IlepBuyuHbIe U BTO-
pUYHBIE AMHUHOKUCIOTHL.3aMEHUMbIE M HE3aMEHHUMbIE aMUHOKUCIOTHL. buocunTe3 OenkoB.Ma-
TpUYHasg cxeMa OuocuHTe3a OenKoB.AKTUBHPOBAHHWE AMHHOKHCIOT (CHHTE3 aMUHOAuui-TP-
HK).Ctpoenue pubocom.CoctaB mpOKapHOTHYECKUX M dyKapuoTuueckux puodocom.llommpu-
00COMBLITaMbl TPAHCISANUN (MHHUIMALMS, DJIOHTAIUs, TepMUHAIMA) W ux perymanus.Kon
6enkoBoro cuHTe3a.OCOOEHHOCTH T€éHETUYECKOT0 KOJIa MUTOXOH/PUI 1 XJIOPOTIJIACTOB.

Jlabopamopuwtit padomut

1.Onpenenenne cpenpl pacTBOPOB aMUHOKHCIIOT.
2.0npeneneHue U303JIEKTPUUECKON TOUKH JKEITaTHHBI.
3.0npenenenue TeMIeparypsl IJIABJIEHUS aMUHOKHUCIIOT.
4.BnusiHue TeMreparypbl Ha CBOHCTBa OEJIKOB.
5.Bausinue usmenenus pH Ha cBoiicTBa OenKOB.
6.11BeTHBIE peakIK Ha OENKH.

Tema 7. @epmenmut (6 uacos)



PazHooOpa3ue KaTaTuTHYECKH aKTHBHBIX MOJIEKYI. KaTaluTHuecKu akTHUBHBIC OENKH (9H3U-
MbI), Kartanutudecku aktuBHele PHK (pmOo3uMbl), KaTaaUTUYeCKH AKTUBHBIC aHTHUTENA
(ab3umpbl).Katanmutudeckass  Qynkuus  OenkoB.Pazmuuuss B cBOWCTBaxX  (JepMEHTOB U
KaTaJIn3aTopoB WMHON mpupo sl CrienupuuHOCTh AeUCTBUS (hepMeHTOB.Posib OTeuecTBEeHHBIX
yuénpix (M.ILIIaBnoB, A.E.Bpaynwreiin, B.A.DHreasrapar wu  Ap.) B Pa3BUTHHU
sH3uMousioruu. [lonsitue o cyOCTpaTHOM U aJUIOCTEPUUYECKOM LIEHTpaxX B  MOJIEKYJe
¢bepmeHTOB.DEpPMEHTEI  MOHOMEpHI  (TPHUIICHH, JIM30IMM) M MYJIbTHMEPHl (TJIyTaTHOH-
penykrasa).llonsarue o xodepmenrax.KopepMeHTHI — MEPEHOCUNKH BOJIOPOJA U AIIEKTPOHOB
(HAL, HA1®, ®AN), u atomusix rpymm (AT, kodepment-A, HAD-caxapa). MHOKECTBEHHBIE
(bopmbI bepMeHTOB u ux (byHKIMOHATBFHOE 3HavyeHue.M3odepmMeHTs
JIAKTaTAECTUAPOTEeHA3bl.3HAUCHUE HCCIIEJOBAHUSI MHOXKECTBEHHBIX (opMm (epMeHTOB s
MEJUINHBI, TeHETHKH, CEJIEKIUU M MOHUTOPHHra OKpyXarouleil cpenabl.MexaHus3Mm JedcTBUs
dhepmenToB.DepMEHT-CYOCTpaTHBIE KomIuiekcel. KoHcTanTa JIMCCOLIMALIA dhepmeHT-
cyoctpatHoro kommiekca (KS) m xoncranta Muxasnuca (KM).AkTuBatopsl U MHIHOUTOPHI
(depmeHTOB.BiusiHue KCeHOOMOTUKOB Ha aKTUBHOCTH (hepmeHTOB.HOMeHKnatypa n kiaccudu-
kauus (epmeHToB. [IpuHumnel  knaccupukauuu  GpepMeHToB. IIpoMBIIITIEHHOE TOTyYeHue Hu
MIPaKTUYECKOe HCIMoIb30oBaHue (epmMeHTOB.IlepcrieKTUBbl MPAaKTUYECKOTO HCIOJB30BaHUS pPU-
003UMOB U a03UMOB JIs1 60PHOBI C 3a00JIEBAaHUSIMHU YEIIOBEKA.

Jlabopamopnutit padomul
1.TepmonabunbHOCTH (PEPMEHTOB.
2.BnusiHue aKTUBATOPOB M MHTUOMTOPOB Ha pabOTy (hepMEHTOB.

Tema 8. Bumamunsl u Hekomopble opyzue ouono2uuecku akmuensle coeounenus (6

uacoe)
Hcropust OTKpBITHS BUTAMHHOB.POJIb BUTAMHHOB B MUTAaHUM Y€JIOBEKa W KMBOTHBIX. ABUTA-
MHHO3BI, TUTIOBUTAMUHO3HI, TUNIEPBUTAMHUHO3bI. COOTHOIIICHHE BUTaMHHOB u

kodepmenToB. Butamepus. ) KupopactBopumbie BUTaMHHBL.BuTaMuH A ©W e€ro ydacTue B
3purenbHoM akTe.Butamuaer D, K m E u ux ponp B oOmeHe BemecTB.BomopacTBopumbie
putamubel. Butamunelr B1, B2, BS5, B6, B12, ux 3nauenue B oOMeHe BemecTB.Butamun C
(ackopbuHOBas kucioTa).PazHooOpaszre OMOJOTHUYECKH aKTUBHBIX COCTMHCHHI: aHTUBUTAMHHBI,
AHTUOMOTHKH, (UTOHIUABI, TEPOMIUIBI, ae(POJUAHTHI, POCTOBBIC BeEIIECTBA (BaKHEHIIHE
MIPEACTABUTENN U MEXaHU3MBbI ICHCTBHS).

Jlabopamopnwie pabomut
1.KauecTBeHHas peakiiysi Ha BUTaMUH A.
2.KonaudecTBeHHOE Oompeie/ieHne BuTaMuHa P B vae.

Tema 9. Hyxkneunoevle Kuciomot u ux oomen (4 vaca)

Hcropus OTKpBITHS U U3y4EHHUS] HYKJIEMHOBBIX KHCIIOT, UX XMMHYECKHHA cOCTaB.XapaKTepH-
CTHKa IIypHUHOBBIX M IHPUMHUAMHOBBIX OCHOBAaHWM, BXOJAIIMX B COCTaB HYKJIEHHOBBIX
KHACIOT.J[Ba THUNA HYKIEMHOBBIX KHCIOT: Je30KcHupuOoHykinenHoBas kuciaora (JHK) u
pubonyknenHoBas kuciora (PHK).Pazmuuus mexny JIHK u PHK mno cocraBy riaBHbIX
a30TUCTBIX OCHOBAHMM, TIEHTO3aM, MOJIEKYJISIPHOW Macce, JOKaJnu3allMd B KIETKE H
¢ynkuusam.Ctpykrypa u ynkuun JJHK.Conepxanne IHK B opranusme u jokanuzanus e€ B
KJIeTKe (AIpo, MHTOXOHJpPUH, XJopoIiacta, snucoMel).Pazmep u  ¢opMbl  Mosekyn
JHK.Konsuesas ¢popma JJHK HexoTopbix ¢aroB, MUTOXOHIpUN U XyioporuiacToB.llepBuunas
crpykrypa JHK.Ycnmexu wu  mepcnekTuBsl B pacUIM(QpOBKE  CTPYKTYpbl T'€HOMOB
MHUKpPOOPIraHHW3MOB, pacTeHUull U XUBOTHBIX.IIpoekT «I'eHOM yenoBeka».BropuuHas cTpykTypa
JHK (mogpens [lx.Yorcona u @.Kpuka).KoMIuieMeHTapHOCTh a30THCTBIX OCHOBAaHUM U €€
3HAUEHUE Ui BOCIIPOU3BEICHUS CTPYKTYpBI reHoMoB. Tpetnunas CTPYKTypa



JHK.Cepxcrimpanuzanust JIHK.M30biTouHOCTs M KOMIakTHOCTH Mouiekyn JIHK.Crpoenue
xpomaruHa.Myramuu B IHK u dakropsl, ux BeieiBaromue.Penapanus crpykrypsl JHK u eé
3HaYeHue a1 coxpaneHus BujoB.HacnenctBennbie 3aboneBanus.PHK, ux kmaccudukarus
(tPHK, pPHK, MPHK, msaPHK, ™PHK, Bupycusie PHK).CpaBHutenpHas XapakTepuCTHKa
BugoB PHK mo wux crpykrype wu ¢yHKnusm.Mexanusm OuocuHTe3a (peIuIMKaiun)
JHK.®epmentsr (PHK-nomumepasa, JIHK-monmmepasza, JJHK-nuraza) u 6einxoBbie (GakTopsl,
yuactBytomre B pemnukauun JIHK.PeruukanuonHas Buiaka U dTanbl  OMOCHHTE3a
JIHK.OcoOenHoctu pemnukauuu y npo- u 3ykapuotr.buocunres PHK (Tpanckpunuus) u eé
perymauuss 'y mnpo- u dykapuotT.IloHstue o TpaHckpuntoHax u omnepoHax.Co3peBaHue
(mpoueccunr) PHK.Crnaiicunr u ero Bunsl. Ayrociaiicuar.«Penakruposanne» PHK.O6paTHas
TPaHCKpUNIMS W €€ 3HaueHue JJs CYyIIeCTBOBAaHUS BHUPYCOB (Ha TIpuMepe BHpyca
MMMYHOJe(pUIINTA YelIOBeKa U BUPYCOB T'pUIINIA) U BHYTPUIE€HOMHBIX nepectpoek.Ilonstue o
ITOJBIKHBIX I'€HETUYECKUX NIEMEHTaX M MX 3HA4eHUHW U1 3BOJIONUU TreHoMoB.IIonATHE O
TEeHETHUYECKOMN nHxeHepun.l [puHIMIBL u CTpaTeruu MOJIEKYJIIPHOTO
KJIIOHUPOBaHUS.J[OCTUKEHNUS U IEPCIIEKTUBBI MOJIEKYIISIPHON OMOTEXHOJIOTHH.

Jlabopamopnwie pabomut
1.Bblenenre HyKJI€OPOTEMHOB U3 IPOAGKEH.

Tema 10. Yzneeoowl u ux oomen (5 uacos)
Knaccudukanus yrnesonos.[IpocTsie yriaeBoasl (MOHOCAXapHabl) U UX MpeACTaBUTENH (prbo3a,
TIII0K03a, PpyKTO3a, ranakrosa).CinoxHele yrieBoibl. Jlucaxapuisl (caxaposa, 1akTo3a,
ManbTo3a).[Tonmcaxapuipl, X CTPYKTYypa U MpeACTaBUTENH (TJIMKOr'eH, KpaxMaJl, KIeT4aTka,
XUTHH). DYHKIMY yrIIeBOA0B (dHEPreTUIecKasi, MeTadoIMuecKasi, peenTopHas u
ap.).I'muKonpoTenHbl Kak AeTepMUHAHTHI Tpymi kpoBu.OOMeH yrineBoos.[lytu pacmnana
MOJINCAaXapUIOB.

Perymsumst  dochoposmza mpu  ydactum  ropmoHoB, G-OenkoB, UTAM® u
npoTenHKnHAa3.0O0MeH TIoK030-6-pocdara (IuXxoTOMUUYECKH M anoTOMHYECKHi myTH).O0MeH
MUPOBUHOTpagHON KucioThLI mukonu3.CrnupToBoe OpoxkeHue./leficTBUEe 3TaHOJIa HA OpraHU3M
yenoBeka.[lonudepmenTHbII KOMILJIEKC OKHCIIUTEIHHOT0/1eKapOOKCUINPOBAHUS
MUPOBUHOTPAAHON KUCIOTHL. LUK TpuKapOOHOBBIX M JUKapOOHOBBIX KHUCIOT, €r0 3HAaUCHUE B
oOMeHe BemiecTB W oOecnedeHWH opranusma sHeprueil.buocunres yriaeBonos.llonstue o
MIepBUYHOM OHOCHHTE3€e yriieBoJoB.[ mokoHeorenes.bruocunTes onuro- u nonucaxapuiaos.

Jlabopamopnwie pabomut
1.1lBeTHbIE peaKkiuu Ha Kpaxmall.
2.KadecTBeHHbIE peakiMi0 Ha MOHO- M JUCaXapu/Ibl.

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

OO6mas xapakrepucTuka u kiaccudukanus munuaoB.CTpykrypa u GyHKIUU aunuaoB.Ponb
JUNUAOB B MOCTPOCHUH OMoorndeckux MeMOpaH.CTpykrypa u QyHKUIUU JUHONpoTenHOoB.O0-
MeH xkupoB.Pacniaz ;xupoB U B-OKHCIEHUE BBICIINX KUPHBIX KUCIOT.] THOKCHUIIEBBIN IIUKIT U €ro
POJIb BO B3aUMOCBSI3M OOMEHA JIMIMUJOB U YrieBo0B.MexaHu3M OMOCHHTE3a BBICIIUX >KUPHBIX
kucnot.buocuntes TpurmuuepunoB.Hapymenus B oOMene kupoB.OXUpeHHME U €ro
npuurHbl. Bocku, ux crpoenue, GyHKIMU U MPEACTaBUTENHN (criepManeT, MYenuHblii Bock).Cre-
puabl.Creponsl (xomectepon, sprocrepon u ap.).CTpykTypa U QpyHKIHH CTEpOHIIOB (XOJieBas
KHCTIOTa, cTepougHbie TOpMOHBI).Dochomunuasl. buonorunueckas ponb docdonunumaos.doc-
(OMHO3ZUTH/IBI KAK UICTOYHUKH BTOPHUYHBIX TOCPEAHUKOB TOPMOHOB.

Jlabopamopusie padbomot
1.Onpenenenune TeMnepaTypsbl IIaBJIEHUS U 3aTBEPACBAHUS )KUPOB.



2.OMyABIUPOBAHUE KUPOB.

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

Hctopust u3ydeHHss TpoLEeccoB Ouonormueckoro oxucieHus: paborer  A.H.baxa,
B.N.IMammagura, O.BapOypra, B.A.Durensrapara.Paznooopasue (hepMEHTOB OHOJIOTHYECKOTO
okucneHnst. CHCTeMbl MUKPOCOMANIbHOTO OKucieHus: B kietke.llutoxpom P-450 u ero poip B
JETOKCUKAIIMMKCEHOONOTUKOB. CynepoKCHIcMyTa3a, Karajaza M MX POJjb B 3allUTe opra-
HU3Ma OT aKTUBHBIX (opMm kuciopoxaa.ComnpspkeHne okucienus ¢ dochopumupoBanuem.Cyo-
ctpatHoedochoprmmupoBanne U (GochopuIHpoBaHKE HA YPOBHE 3JICKTPOHHO-TPAHCHOPTHOU
uenu.llonsarue o comnpsraroomeir MemOpane MuToxoHapuil.CtpoeHue npoTOHHOMAT®azbl u
BEpOSITHbIE MEXaHU3MbI cuHTe3a ATO.

Tema 13. I'opmonst u ux ponsv 6 oomene eeuyecmes (5 uacos)
Knaccudukanus ropmoHoB.CTepouHble TOPMOHBL: KOPTUKOCTEPOH, TECTOCTEPOH, ICTPAIUOII,
9KJIM30H.MexaHu3M JIeUCTBUS CTEPOUIHBIX TOPMOHOB.IlenTuaHbIe TOPMOHBL. XapaKTe pUCTHUKA
MHCYJIMHA, TOPMOHA pocTa, THPEOTPOIIHMHA, TaCTPHUHA, BazonpeccnHa.MexaHu3Mm JeiicTBus
MENTUAHBIX TOPMOHOB (Ha MpUMepe TIfoKareHa u nHcyiauHa).CaxapHblil 11abeT u ero
BuJibL. [Ipoune ropMoHs! (aipeHallnH, ayKCHH, THOOEPEITTMHBI, IUTOKUHUHBI, IPOCTArJIaHNHBI),
UX CTPYKTYpa U MEXaHU3M JieicTBUA. Pumsunr-gaxkropsl ropmonoB.Heliporopmons! (3H-
nopduns! 1 SHKEePanHbB). [ [puMeHeHne TOPMOHOB B METUIIMHE U CEITCKOM XO3SMCTBE.

Jlabopamopnwie pabomut

1.KauecTBEeHHbBIEC peAKIIUM HA UHCYJIHUH.
2.Peakuus agpeHaNnHa ¢ XJIOPHBIM KEIE30M.
3.Peakuus aapeHaIMHa ¢ HOJA0M.

Tema 14. Bzaumoceaszv u pezynayus oomena eeuiecms. llpoodaemvl ouoxumuueckoi
akonozuu (2 uaca)

OO01ue mpeacTaBieHUs O B3aHMMOCBA3M OOMeHa BeliecTB B kieTke.lloHSATHE O KITIOYeBBIX
MeTabouTax (MUPOBUHOTPAIHAS KHUCIOTa, KodepMeHT-A u np.).B3aumMocCBsA3p OCIKOBOTO M
HYKJICHHOBOTO OOMEHa, 3HAU€HUE PEryISITOpPHBIX O0enkoB.B3auMocBs3b yrieBoJHOrO U GelKo-
Boro obmena.Poss mupoBHHOTpamHON KHCIOTHI W mukiaa KpebGca B 3To#t B3ammocBs3u.B3au-
MOCBSI3b OOMEHa YIJIEBOJIOB U JIMIIUIOB; POJb alleTUIKO3H3MMa-A B 3TOM Mpoiiecce.YpoBHU
perynsauuu oOMeHa BEIIeCTB: KJIETOYHBIM, OpraHW3MEHHbIH U MOMYISIIUOHHBIN. Tpanckpumniu-
OHHBIH (OMEPOHHBIH) ypoBeHb peryisiiui. OCHOBHbIE MEXaHU3MBbI PETYISIIIMK OOMEHa BEIIECTB B
kieTke.OpraHu3MeHHBIH YpOBEHb perymsuuu.l opMoHanbHas perynsuus obmMeHa
BemecTB.Kackaguplii  MeXaHWU3M  peryisilud C y4acTHeM TOPMOHOB U  BTOPHYHBIX
nocpeqHUKOB. [ loMynsMOHHBIA YPOBEHb pPETYISUUU.AHTHOMOTUKHM MHUKPOOOB, (QUTOHIUIBI
pacTeHMid, TEIEepProHbl KUBOTHBIX U WX BIUSHUE HA MPOLECCH KU3HEAEITEIbHOCTH. DKOJIOTO-
OMOXMMHYECKHE  B3aWMOJCHCTBHS C  Yy4acTHUEM  pa3lUYHBIX  TPYINN  OPraHU3MOB:
MUKpPOOPTraHU3MOB, TPUOOB, BBICIIUX pacTeHUH, KUBOTHBIX.TokcHMHBI pacteHuil.llumensie
JneTeppeHTl U aHTH(uAaHTHLIIUIEeBbIe aTTPAKTaHTBHI W CTUMYIATOPHI. XEMOPETYIATOPHI,
BO3JICHCTBYIONIME Ha IMO3BOHOYHBIX >KMBOTHBIX.HakomiieHne W WCHOJb30BaHUE >KUBOTHBIMU
BTOPUYHBIX META0OJMTOB pPaCTEHUI.AHTPOIOTEHHbIE OWOAKTUBHBIC BEIECTBA M MPOOIEMBI
XMUMHUYECKOTO 3arpsi3HeHHs] Onocdepbl. JKOJIOTHYeCKH Oe30MacHble crnocoObl BO3AEHCTBUSA Ha
pa3IUYHbIE BUBI )KUBOTHBIX, PACTCHUI U MUKPOOPTaHU3MOB.

Tema 15. Xumuueckuit 3nemenm (2 uaca)
Crpoenue u coctaB aroma. CoOCTaBICHHUE ANEKTPOHHBIX U ANEKTPOHHO-Tpapuueckux GopMyI
ATOMOB XMMHYECKHUX 3JIEMEHTOB. BaJICHTHOCTh U CTENEHb OKHCIICHHS XHUMHYECKUX JIEMEHTOB.



HepnonnquKHﬁ 3aKOH. CpaBHI/ITeJIBHaSI XapaKTCPUCTUKA XUMHUUCCKHUX JJICMCHTOB II0 HX
ITIOJIOXKCHHIO B HOpSIIIKOBOfI CUCTCMC XUMHUUYCCKUX 3JICMCHTOB U CTPOCHUIO aTOMa.

Tema 16. Beutecmeo (6 uacoe)

[loctosinHas ABoraapo. BeruncieHue CTpyKTYpHBIX €AMHMIL B OINpPENEIEHHOM KOJUYECTBE,
Macce win o0béMe BeulecTBa. YpaBHeHue MenaeneeBa-Kiaiinepona. CrnocoObl BbIpakeHUS
KOHLIEHTpALlMKU PacTBOpPOB (MaccoBasi, MoisipHasi) IIpaBuno cMmelieHus: pacTBOpoB, («IIpaBUIIO
KpecTa»). Kpucramioruaparsl.

Tema 17. Xumuuecxkue peaxuyuu (10 uacos)

'enernueckass cBsi3b MEXJy KiIacCaMM HEOPraHWMYECKUX U OPraHWYeCKUX BEIIECTB.
Tepmoxumuueckue ypaBHeHUs peakuuil. TeroBoi a3pdexT peakunu. 3akoH ['ecca. DHTaNbIUA
peakuii. CKOpoCcTh XMMUYECKON peakiuu. XuMudeckoe paBHoBecue. KoHcTraHTa paBHOBeCHS.
Peakuuu B pactBopax anextponauToB. ['maponus coneit, pH pactBopos.

Tema 18. Ilo3nanue u npumenenue eeuyecme (5 uacos)
Brruncnenue maccel mwim 00bEMa TPOIYKTa PEAKIMU IO M3BECTHOW Macce WU 00bEMY
HCXOJIAIIETO BEIIECTBA, COJIEPKAIIETO MPUMECH.
Brruucnenune maccbl (00bEMa) KOMIIOHEHTOB CMECH BEIIECTB TOJHOCTBIO WIIW YaCTUYHO
B3aMMOJICHCTBYIOIIME C PEAareHTOM. OJEKTPOJW3 paciulaBOB W PAacTBOPOB  COJIEH.
CrepeoMeTprUIeCKUEe CXEMbl PEaKIUi U PacCYEThI IO HAM.

Tema 19. Ilpoekmuasa paboma

[Ipemaraercs 11t MPOEKTHOM pabOTHI CIICTYIONINE TEMbI (TPUMEPHBIE):

1. KayecTBeHHbIE peaKIIiy Ha aMUHOKHUCIIOTHI U OCIIKH.

2. IlpuroToBneHue pacTBopa Oenka (SUUHOTO anbOyMuHa).Pa3nenenne O0€IKOB KypHHOTO sifla
10 X pacTBOpuUMOCTH. [[eHaTyparus 6enkoB (oOpaTumas U HeoOpaTumasi).

3. CpaBHHUTENbHBIM aHANU3 MPOJIYKTOB KUCIOTHOTO M (DEPMEHTATUBHOTO THAPOIU3a - U
MOJIMCaxapua0B (Ha MpUMepe caxapo3bl U KpaxMmaina).

4. CieuuuvHOCTD NeicTBUS (PEpMEHTOB (aMmiIasa).

5. Bnusinue Ha akTUBHOCTH ()EpMEHTOB TeMIiepaTypbl, pH, akTHBATOPOB U HHTUOUTOPOB.

6. Beiienenne puOOHYKICOMPOTENHOB U3 IPOKKEH.

7.KauecTBeHHOE OTpe/iesieHrne IPOAYKTOB THAPOJIN3a PUOOHYKIEONPOTEUHOB.

8. BblmeneHue TIIMKOTEHA W3 TMEYEHU >KUBOTHHIX.COMOCTaBICHHE CTPYKTYphl TJIMKOT€HAa U
KpaxMmala.

9. Paznenenue yrieBo 0B METOJOM TOHKOCIOWHOM XpoMaTorpaduu.

10. I'maposu3 KUpoB MO IEUCTBUEM JIMIIA3HI.

11. BiausiHue *enyu Ha aKTUBHOCTb JIUTIA3HI.

12. KayecTBeHHBIE peaKIIMK HA TOPMOHBI.
13. buorennas kiaccupuKanysg XUMHYECKUX dJIEMEHTOB.
buonoruvecku akTUBHbBIE BelleCTBA. BUTaMUHBI.
buonorudecku akTuBHBIE 100aBKU: TpOdaHaIUs UK MOJIb3a?
buonorudeckast pojis BUTAMHHOB.
14. Buramun C u ero 3Ha4eHHE.
15. UckyccTBeHHBIE KUPBI — YTPpo3a 37J0POBbIO.
16. Ucnonb3oBaHue JPOXiKed B MUIIIEBON MPOMBIIIICHHOCTH.
17. UccnenoBanue GU3NKO-XUMUYECKUX CBOMCTB MOJIOKA Pa3HBIX MTPOU3BOIUTEINEH,
HMMEIOIIUX YKOJIOTHUECKUN cepTUdUKAT.
18. Mo B mpoAyKTax MUTAaHUS U BIUSHHUE €r0 HA OPTaHU3M YeJI0BeKa.



KaJIeH)IapHO-TeMaTI/I‘leCKOQ IJIAHUPOBAHUE BHeypoqnoifl JACATCJIBbHOCTHA 110 XUMHH 10

kJacc (2022-2023 y4. ron)

Ne

Ha3zBanue pa3aejioB H TEM

Koa
nuec
TBO
gaco
B

Hcnoab3oBa
HHE
o0opynoBaH
Usl IIeHTpa
€CTeCTBEHHO
HAYYHOM U
TEXHOJIOT Y
ecKoii
HANpPaBJIeHH
ocreit
«Touka
pocTay

10 xaacc

Tema

PacueTsl o
XUMHYECKUM

bopmymnam (7 9)

1 OcHOBHBIE TOHATHUSA U 3aKOHBI XUMHUH.

Hudposas
naboparopust

10 XUMHH

JemoncTparg
HOHHOE
000pyTI0BaHH
e

3. Maccosas noist. Berancienue MmaccoBoit
JIOJIM XUMHUYECKOTO DJIEMEHTA B COEIUHEHNH.

Hudposas
nmabopaTopus

10O XMMUH

JemoHcTparg
MOHHOE
000py1I0BaHH
e

4. BriBoJ XxuMuU4ecKoi (popMyIibl BeliecTBa
10 MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

Hudposas
nmabopaTopus

10 XMMHH

JlemoHcTparl
HOHHOE
06opynoBaHu
e

5. OTHOCUTENbHAS TUIOTHOCTD T'a30B.
YcranoBnenue npocteiiei Gopmysbt
BEILECTBA [10 MACCOBBIM J0JISIM DJIEMEHTOB.

[udposas
nabopaTopus

10 XMMHH

JemoncTparg
HOHHOE
06opynoBaHu
e

6. BwiBogx ¢opmynsl  BemectBa IO
OTHOCHUTEJIbHOM TJIOTHOCTH Ta30B U Macce
(oObeMy WJIM  KOJHMYECTBY) MPOIYKTOB
CTOpaHwusl.

[udposas
nabopaTopus

10 XUMHH

JemoHcTpary




HOHHOC

00opymoBaHU
e
7. Pemenue 3aganuii ET'D
Tema | Boruncnenus no | 8. Beruucienue maccol (KoiamdecTBa, o0bema) Hudposas
2 YpaBHEHUSAM BELIECTBA [0 W3BECTHON Macce(KOJIUYECTBY, naboparopust
XUMUYECKUX 00BEMY)OTHOTO U3 BCTYNMUBIIMX B PEAKIIHIO 110 XUMUHU
peakuuii (20 4) | WIKM OJYYMBIIUXCS BEIIECTB.
9. TermoBoii a3 dexT peakuu. Pacuerst mo udposas
TEPMOXUMHUYECKUM YPaBHEHUSIM. nabopaTopust
0 XUMUHU
10. Beruuciienne Macchl (KOJMYeCTBa, Hudposas
00beMa) MPOoIyKTa PEaKIuu, €CIu OJIHO U3 nmaboparopus
MCXOJTHBIX BEUIECTB JJAHO B M30BITKE. 0 XUMUHU
11-12. XuMu4ecKue CBOMCTBA Hudposas
YTIIEBOJIOPOJIOB M CTIOCOOBI UX TIOTyUEHUS. nmabopaTopust
0 XUMUHU
13-14. CxeMBbI IIpeBpaIeHii, OTpaXKaroIme [Mudposas
TeHETUIECKYIO CBSI3b MEKIY nabopaTopus
YIJI€BOI0POIaMHU. 0 XUMUHU
15-16. Beruncnenune maccol (00bemMa) Hudposas
IPOJYKTa peakiy Mo U3BECTHOM Macce naboparopust
(0oO6BeMy) HCXOTHOTO BEIIECTBA, 10 XUMHUHU
COJIEPIKalIEro OMpPeIEIeHHYIO0 MaCCOBYIO
JIOJTIO IPUMECEH.
17-18. Berunciienne MaccoBOM MM 0OBEMHOM Hudposas
JIOJIM BBIXO/1a MTPOJYKTA PEAKIH OT naboparopus
TEOPETUYECKH BO3MOMKHOTO. 0 XUMUU
«Touka
pocta»
19-20 Bpruucienue mpoIeHTHOro CocTaBa Hudposas
CMECH BEIIECTB, BCTYMUBIIUX B PEAKIIUIO. naboparopus
0 XUMUU
«Touka
pocTa»
21-22 CxeMbl peBpaLeHNH, OTPaXKAOLIHE [Tudposas
TeHETUYECKYIO CBSA3b MEXY KJlacCaMU nabopaTopus
OpPraHUYECKUX COeTMHEHUH. M0 XUMUU
«Touka
pocTa»
23-24. CocraBieHue cxeM IpeBpalleHuii, [Mudposas
OTPaKAIOIIUX TEHETUYECKYIO CBSI3b MEXKIY nabopaTopus
KJlaccaM¥ OpPraHUYeCKUX COEIMHEHUH. M0 XUMUU
«Touka

pocTay




25-26. Pemienne SKCIepIMEHTAIBHBIX 33/1a4.

[udposas
nabopaTopus

0 XUMHUU
«Touka
pocTta»

27-28 Penienne KOMOMHUPOBAHHBIX 33]1a4.

Tema | XuMuueckuit 29-30.1udpossic naTunku. O0mme Jatuuk snex
3 IKCIIEPUMEHT U | XapaKTCPUCTUKH. TPOIPOBOTHO
uudposble na- cTH. JlaTunk
6oparopuu (54) Temmneparyp
Bl
31-32. JIP Nel.Ilpuembl paGoThl B JlaTtuuk snex
XHMHUYeCKOii 1a00paTopuu. TPOIIPOBOTHO
ctu. Jlatunk
Temnepatyp
BI
33.JIP Ne2. lludposasi 1adoparopusi no JlaTunk smmex
XHUMHH. TPOIIPOBOTHO
ctu. Jlatunk
Temmnepatyp
bl JlaTumk
ANIeK
TPOIMPOBOTHO
ctu. JlaTunk
Temnepatyp
bl
Tema | Benenue B 34-35. buoxumus. Vcropus pa3Butus Hudposas
4 ouoxumuio (24) | Gmoxumuu. Meroapl ONOXUMUYECKUX nmabopaTopus
UCCJIEIOBaHUIA. 0 XUMUHU
«Touka
pocta»
Tema | XuMuueckuil 36-37.buorennsie Hudposas
5 COCTaB 3JIeMEHThI. bBuoreoXxuMu4eckuii KpyroBopoT nabopaTopusi
OpraHu3MOB U BEIIECTB B MPUPOJIC. 0 XUMUU
oO11ee MOHATHE «Touka
00 oOmeHe pocTay
BEIIECTB U
SHEpPruu B 38-39. buonornuecku akTUBHBIE COETMHEHMUS, [Tudposas
JKUBOH NPUPOJE | UX POJIb B )KU3HU YEIIOBEKA, )KUBOTHBIX U naboparopus
(8 1) pacTeHuM. 10 XUMUH
«Touka
pocTa»

40-41. TToHsiTHE O TIECTULIMIAX U UX BHAAAX.

42-43.JIP Ne3. KauecTBeHHbII aHAJIN3
OpPraHUuYeCcKUX COeAUHECHUM

JlaTauk s11ex
TPOIIPOBOJHO
ctu. Jlatuuk
Temneparyp
bl




Tema

benkn. Paciag n
OHUOCHHTE3
6enkoB (9 u)

44-45. CtpoeHue U CTPYKTypa OCIIKOB.

46. CpoiictBa 6enkoB. OyHKIIMOHAIbHAS
KJaccu(uKaius 6eIKoB.

[udposas
nabopaTopus

0 XUMHUU
«Touka
pocTta»

47-48. Pacriag OelikoB.

Hudposas
naboparopust
0 XUMHUH
«Touka
pocTa»

49-50. BuocunTes OENKOB.

Hudposas
naboparopust
0 XUMUHU
«Touka
pocTa»

51. JIP Ne4, BiusiHue TeMiepaTypsbl Ha
cBOlicTBA 0€JIKOB.

Hudposas
naboparopust

10 XUMUH
«Touka
pocTay

52. JIP NeS. Bausinne nuzmenenusi pH na
cBoiicTBa OeskoB. LIBeTHbIE peakuuu HA
0esIKH.

Hudposast
nabopaTopus
0 XUMUHU
«Touka
pocTa»

Tema

depmentsl (64)

53-54. Ctpoenue u cBoicTBa (hEpPMEHTOB.
MexaHu3Mm aecTBust HGEPMEHTOB.

Hudposas
nabopaTopus

10 XUMUHU
«Touxka
pocTay

55-56. IIpombIieHHOE TIOTyYEHUE U
NPaKTUYECKOE MCIIOJIb30BaHHE (PePMEHTOB.

Hudposas
nmabopaTopus

10 XUMUU
«Touka
pocTay

S7. JIP Ne6.
¢depmeHTOB.

TepMo1a0WIBHOCTD

Hudposas
nabopaTopus

10 XUMUU
«Touka
pocTta»

58. JIP Ne7. BiusiHne aKTHBAaTOPOB H
HHIMOMTOPOB Ha padoty ¢pepMeHTOB

[udposas
nabopaTopus

10 XUMHUHN
«Touka
pocTta»

Tema

Butamunsl u
HEKOTOPbIE
apyrue
OHOJIOTHYECKHU
AKTHBHEBIC
COE€IUHEHMS

59-60. Butramunsl. icTopust OTKpBITHS.
Knaccugukarmus.

[udposas
nabopaTopus

10 XUMHUHU
«Touka
pocTta»

61-62. PaznooOpasue OMOIOrHYeCKH aKTUBHBIX




(6u) COEIMHEHHH.
63.JIP Ne8. KauecTBeHHasi peakuus Ha [udposas
BUTAMMH A. nabopaTopus
10 XUMUHU
«Touka
pocTay
64. JIP Ne9. KosimyecTBeHHOE [udposas
onpeaeneHueBuTamMuna P B uae. nabopaTopust
110 XUMUHU
«Touka
pocray
Tema | HyxienHoBbIC 65-66. CocraB, cTpoecHUe, (QYHKIIHH [Mudpoast
9 KHCIIOTBI ¥ UX HYKJIEMHOBBIX KuciaoT. buocunres JIHK n naboparopust
oOmeH (44) PHK. M0 XUMUH
«Touka
pocray
67. ['eHeTHUECKAST HHKCHEPHSL. [Mudposas
MonexysipHasi OMOTEXHOIOTHS. nabopaTopus
10 XUMUHU
«Touka
pocTay
68. JIP Nel10. Boinesienne [Mudposas
HYKJICONPOTEHMHOB U3 [P OKKeii. nabopaTopust
10 XUMUU
«Touka
pocTa»
Tema | YrieBoasl u X 58..Knaccuduxanus yrneBogos. @yHKIUU Hudposas
10 oomen (5 4) YTJIEBOJIOB. nmabopaTopus
10 XUMUHU
«Touka
pocTa»
59. O6meHn yraeBonoB.Ilyru pacnana Hudposas
HOJIMCAaXapUI0B. nabopaTopus
0 XUMUHU
«Touka
pocra»
60. buocuHTe3 yrieBo10B.
61.JIP Nel. IIBeTHbIE peakuMu Ha [Hudposas
Kpaxma. nabopaTopus
10 XUMUHU
«Touka
pocray
62. JIP Ne2. KauecTBeHHbIE peaKIMIO HA [Tudposas
MOHO- H AMCaAXapHUAbI. nabopaTopus
10 XUMUHU
«Touka
pocray
Tema | Jlunuas! u ux 63. XapakrepucTuka 1 Kiaccupukanus [Mudposas
11 oOmeH (5u) munuaoB.CTpyKTypa U (yHKLIUH JIUTTUIOB. nabopaTopus
Pacnan >xupos. 110 XUMUHU

«Touka




pocTay

64. Mexanu3m OMOCHHTE3a BBICIIUX [Tudposas
KHUPHBIX KUCIOT.buocunTes nabopaTopus
tpurnuuepuaoB.Hapymenus B oOMene 10 XUMUHU
JKHUPOB. «Touka
pocTay
65. Bocku. Crepounzpl. Dochommmnuasl.
66. JIP Ne3. Onpenesenue TeMnepaTypbl [udposas
IJIABJIEHUS U 3aTBep/IeBaHUsl KHUPOB. nabopaTopust
110 XUMUHU
«Touka
pocray
67. JIP Ne4. IMyabrupoBaHue KUPOB.
Tema | buonorudeckoe 68. Ctpoenue nporoHHOUATDa3s! 1 [Mudposas
12 OKHCIICHUE U BEPOSITHbIE MeXaHU3MbI cuHTe3a ATO. naboparopust
cuare3 AT (1 u) 0 XUMUHU
«Touka
pocray
Tema | ['opMOHBI 1 UX 69. CrepounHbie TOPMOHBI. MeXaHU3M [Mudposas
13 poJib B oOMeHe NENCTBUS CTEPOUIHBIX TOPMOHOB naboparopust
Beriects (5 u) 0 XUMUH
«Touka
pocTay
70. IlentuaabIe TOPMOHBL. MeXaHu3M Aeii- Hudposas
CTBUS MENTUAHBIX TOPMOHOB. CaxapHbIi nabopaTopus
1a0eT U ero BUJIBL. 10 XUMUU
«Touka
pocra»
71. IIpounie TOPMOHBI, UX CTPYKTYpaA U Hudposas
MexaHu3M zeiictusl. [Ipumenenne nabopaTopust
TOPMOHOB B MEIULIMHE U CEIILCKOM 110 XUMUHU
XO35UCTBE. «Touka
pocray
72. JIP Ne5. KauecTBeHHbIE peaKlMU HA Hudposas
UHCYJIUH. nabopaTopus
0 XUMUHU
«Touka
pocra»
73. JIP Ne6. Peakuusi apeHaIuHA C Hudposas
XJIOPHBIM KeJ1e30M M ioa0M. nabopaTopus
0 XUMUHU
«Touka
pocray
Tema | B3zaumocBs3p u 74. O61ue npeacTaBieHHs O B3aUMOCBS3U [Tudposas
14 perynsius oOMeHa | oOMeHa BELIeCTB B KJIETKE. nabopaTopus
BEIIECTB. 10 XUMUHU
[TpoGnemsl «Touka
OMOXUMHUYECKOM pocray




aKoJ0orHu (2 9) 75. IIpo6neMbl XUMUYECKOTO 3arpsi3HEHUS [Tudposas
O6uocdeprl. IKOIOTHUECKH Oe30T1acHbIe nabopaTopust
crocoObl BO3/ICHCTBUS HA KHUBBIE 10 XUMUHU
OpPraHU3MBbl. «Touka
pocTa»
Tema | Xumuueckuit 76. CrpoeHme W  COCTaB  aToMa. udposas
15 aNeMeHT (2 u) BajleHTHOCTP M CTENEHb  OKHUCIICHUS naboparopust
XUMHUYECKUX 31eMeHTOB. llepunonnyeckuit 0 XUMUH
3aKOH. «Touka
pocTa»
7'7. CoctaBneHue 31EKTPOHHBIX U [udposas
AIEKTPOHHO-TpaPUIECKuX GopMyI nmabopaTtopus
aTOMOB XHMHYECKHX 3JIEMEHTOB. 110 XUMUHU
«Touka
pocTa»
Tema | Bemectso (6 1) 78. Ilocrostaaas ABoraipo. Berancienne [udposas
16 CTPYKTYPHBIX €MHUI] B OTIPEICTIEHHOM nmabopaTopust
KOJIMYECTBE, Macce Ui 00bEME BELIECTBA. 10 XUMUHU
«Touka
pocTa»
79. Ypasuenue MeHnneneeBa-Kaiinepona. Hudposas
Kpucrannoruapartsi. naboparopust
10 XUMUU
«Touka
pocTa»
80. CiocoOsbI BeIpakeHHST KOHIICHTPAITIH Hudposas
pacTBOPOB (MaccoBasi, MOJISIpHAsT ) nabopaTopus
10 XUMUHU
«Touka
pocray
81. [IpaBuiio cMeIlIeHHs pacTBOPOB,
(«IIpaBHIIO KPECTAY).
82. JIP Ne7. IlepechblllieHHbIE PACTBOPHI
83. JIP Ne8. Onpenenenue Hudposas
KOHLEHTPALMH COJISIHOW KHCJIOThI nabopaTopus
KOH/YKTOMeTPUYeCKHM TUTPOBAHHEM 10 XUMUHU
«Touka
pocra»
Tema | Xumnueckue 84. I'enernyeckas CBA3b MEXIY KJlacCaMU [Hudposas
17 peakimu (104) HEOPraHUYECKUX U OPraHUuYECKUX nabopaTopus
BELIECTB. 0 XUMUHU
«Touka
pocTa»
85. TepmoxumMuueckue ypaBHEHUs [Tudposas
peakuuii. TernoBoii ekt peakuuu. nabopaTopus
10 XUMUHU
«Touka
pocTa»
86. JIP Ne9. OnpenesneHue Tenja0Boro [Tudposas
3¢ ¢Pexra pacrBopeHHs BELIECTB B BOJE nabopaTopus

10 XUMHH




«Touka

pocray
87. CkopocTh XUMHUYECKOH peakinu. [udposas
XUMHUYECKOE paBHOBECHE. nabopaTopus
0 XUMUHU
«Touka
pocray
88. JIP Nel0. DxcnepuMeHTaIbHOE [udposas
onpeeaeHue CKOPOCTH XUMHYECKOI nabopaTopust
peakuum. 0 XUMUHU
«Touka
pocTay
89. Peakiinu B pacTBOpPAx 3JICKTPOJIUTOB.
90. JIP Nell. Onpenesienue [Tudposas
3JIeKTPONPOBOTHOCTH CHIbHBIX H nabopaTopust
€J1a0bIX YJIEKTPOJIMTOB. 0 XUMUHU
«Touka
pocTay
91. I'maponwm3 coneit, pH pacTBOpOB.
92. JIP Nel2. Onpenenenune pH [Mudpoast
pacTBOpoOB coJeii nabopaTopus
0 XUMUHU
«Touka
pocTay
93.JIP Nel3. Bunsinue TeMnepaTypsbl Ha Hudposas
cTeneHb THAPOJIM3a aleTaTa HATPUs naboparopust
10 XUMUHU
«Touka
pocTay
Tema | [lo3Hanue u 94 Brruncnenue Macchl Win 00bEMa Hudposas
18 MIPUMEHEHHE MPOJYKTa PeakIuy M0 U3BECTHOM Macce nabopaTopust
BeriecTs (54) WM 00BEMY UCXOJISIIETO BEIIECTBA, 10 XUMUHU
COJIEpKAIIETO MPUMECH. «Touka
pocray
95 Brruncienue maccel (00bEMa) [Hudposas
KOMIIOHCHTOB CMECH BEILIECTB MOJIHOCTHIO nabopaTtopusi
VI YaCTUYHO B3aMMOJICHCTBYIOIINE C 10 XUMUHU
pEareHTOM. «Touka
pocray
96 DneKTpoaM3 paciiiaBoB U PacTBOPOB [Tudposas
coJIe. nabopaTopus
M0 XUMUU
«Touka
pocra»
97. CrepeoMeTpudecKre CXeMbl peakluil 1 [Tudposas
pacy€Thl 0 HUM. nabopaTopus
10 XUMUU
«Touka
pocray
98Pemmenue 3aganuii EI'D
Tema | IIpoextHas pabota | 99. Dransl uccnenosanus. [loaroroBka
19 (49) IPOEKTHBIX pPadoT.




‘ 100-102 3ammra mpoeKTHBIX paboT




