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IHosicHuTEeNLHAA 3ANIUCKA

PaGouas mporpamMma o yuyebHOMY npeaMeTy «XuMus» papadoTaHa B COOTBETCTBUU CO CIETYIOIIUMU
HOPMAaTUBHBIMH JIOKYMEHTAMU .

1.®enepanbhbiii 3akoH 0T 29.12.2012r. Ne273-D3 «O6 o6pazoBanuu B Poccutickoit deneparymy,

2. denepanbHBIA TOCYAAPCTBEHHBIM O00pa30BATENbHBIM CTaHAApTa CpPEAHEro o0Iiero obOpa3oBaHUS,
yTBepkAeHHOTro npukazoM Munoopuayku PO 17 nexadps 2010 roga Ne 1897 (¢ mocneayromummMu u3MeHEHUSIMU
u ponosHeHusMu) (nasnee GI'OC O00);

3. [Ipuka3z MunucrepctBa obpazoBanus u Hayku P® ot 30 asrycra 2013 r. N 1015 "OO6 yrBepxaeHuu
[Topsimka  opraHW3allid W OCYINECTBJICHHMS  OOpa30BaTEIbHOM  JCATCIBHOCTH 1O  OCHOBHBIM
o01ieo0pa3oBareIbHBIM IPOrpaMMaM - 00pa3oBaTeNIbHBIM IMpOrpaMMaM HAdaJlbHOI'O OOIIEro, OCHOBHOTO
o01ero u cpeaHero odiero oopazopanus” (¢ MOCISAYIOMUMUA U3MEHEHUSMH U JIOTIOJTHCHUSIMH )

4. Tlpuxaz MunucrepctBa mnpocpemeHusi Poccuiickoit ®enepanuu ot 20.05.2020 Ne 254 "O6
yIBepkaeHUHu (eaepaibHoro mnepeyHss Y4eOHUKOB, MAOMYIIEHHBIX K KCIONb30BAHUIO MPU pealu3aliu
MMEIOIIUX TOCYAAPCTBEHHYIO aKKPEAUTALMI0O 00pa30BaTEIbHBIX MPOTpaMM HAuyalIbHOIO OOIEro, OCHOBHOTO
obmiero, cpeanero oOmero o00pa3oBaHUS OpraHM3AIMsIMH, OCYUIECTBISIOIMIUMU  O0Opa30BaTENIbHYIO
JEeSITENIbHOCTD " .-

5. IlocTanoBnenue I’ maBHOro rocy1apcTBEHHOTO caHuTapHOro Bpada Poccuiickoii- @enepanuu Ne 28 ot
28 centsaOps 2020 roma «OO6 yrBepxkaenun canutapHeix mpaBwin CII  2.4.3648-20 «CanutapHo-
AMUACMHOJIOTHYSCKHE TPEOOBAHMS K OpraHU3aIsIM BOCIIUTAHUS M OOYYCHHUS, OT/IBIXa M O3JJOPOBJICHUS JCTEH
U MOJIOACKHN»;

6. [Tucema MunmcrepcTBa oOpa3oBanusi U Hayku Poccuiickoit @eneparuu ot 28 okTsi0pst 2015 r. Ne 08
— 1786 «O pabounx nmporpamMmMax yuyeOHBIX MMPEIMETOBY;

7. YctaB MOY «COIII Nel3» r. Bonorasl.
8. OcnoBHas o6paszoarenbHas nporpaMmma ®I'OC COO MOY «COI Nel3y;
9. Jlokaneueie aktel MOY «COILL Nel3»

Pabouas mporpamma paszpaboraHa Ha ocHoBe: paboueil mporpammsl k tuHuH YMK O.C. I'abpuensna
«Xumus. bazosslil yposenb. 10-11 knacce» (aBTop I'abpuensn O.C.), yueOHuka «Xumusi. bazoBslil ypoBeHb.
10 knace» (aBrop I'abpuensH O.C.) pexomengoBanHoro MO P® u umeromierocs B nepedyHe yTBEp:KJICHHbBIX
y4eOHuKOB u nporpamm Ha 2019-2020 yue6nsiif rog, YMK O.C. I'abpuensna, yue6Huka «Xumus 10 kimace»
(aBrop O.C.I'abpuensn ), «/Ipoda» 2016r.

IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa

I[C}ITCJ'IBHOCTB YUUTCIIA B 06y‘-ICHI/II/I XHUMHUHU B CpCIIHCfI IIKOJIC OOJIDKHAa OBITH HalpaBJICHa Ha
JOCTHIKCHHUC O6y‘-IaIOIJ_II/IMI/ICH CICOYIOUIUX JUYHOCHIHBIX PE3YIbIAMmos.

- B IIEHHOCTHO-OPHEHTAIlMOHHON cdepe - 0co3HaHue POCCHMCKONW TPa)KIaHCKOW HIACHTUYHOCTH,
MaTPUOTU3MA, YYBCTBA TOPAOCTH 32 POCCUMCKYIO XUMUYECKYIO HAYKY;

- B TpYyHOBOH cdepe — comoeHocmb K OCO3HAHHOMY BBIOOpPY JanbHeilmeidl oOpa3oBaTenbHON
TPAEKTOPUU B BBICILIEH IIKOJIE, [I€ XUMHUS ABJSETCS MPOPUINPYIOUIEH TUCIUITIIMHOM;

- B TIO3HaBaTEJNbHOW (KOTHUTUBHOW, WHTEIUIEKTYalIbHOW) cdepe — ymeHue YOPaBIATh CBOEH
MO3HABATEIBHON  JESATENbHOCTBIO, 20MOBHOCMb W CHOCOOHOCMb K OOpa3oBaHHIO, B TOM YHCIE



caM000pa30BaHUIO, HA MPOTSHKEHUHU BCEH KU3HU; CO3HATEIbHOE OTHOIICHHE K HEMPEPHIBHOMY OO0pa30BaHUIO
KaK yCIIOBHIO YCITEITHOM Mpo(ecCHOHaIbHON 1 OOIIIECTBEHHOH ACSITEIHHOCTH;

- B cepe cOepexeHUs 3T0pOBbI — MpuHAmue U peanusayusi NEHHOCTEH 340pOBOTO W 0€3011acCHOTO
oOpasa XM3HU, Henpusmue BPEIHBIX MPUBBIYEK (KypeHHUs, YIMOTpeOJEHUs aKOroJisi, HAPKOTHUKOB) HA OCHOBE
3HAHUM O CBOMCTBAX HAPKOJOTMYECKUX U HAPKOTUYECKHUX BELIECTB.

Memanpeomemnuvle pe3yibmamul 0C60€HUA 6bINYCKHUKAMU CPEOHEll WIKOMblL KYPCa XUMUU:

- UCNOIb306aHUe YMEHUN M HABBIKOBPA3JIMYHBIX BHUJIOB MO3HABATCIIBHOW ACATEIHHOCTH, IPUMEHEHUE
OCHOBHBIX METOJIOB TO3HAHUS (CHCTEMHO-MH(GOPMAIIMOHHBIN aHAIW3, HAOMIOJCHUE, U3MEPEHHUE, TTPOBEACHUE
AKCIICPUMEHTA, MOJICTUPOBAHUE, HCCIEAOBATENbCKAs JIEATCIbHOCTh) [UISl W3YyYEHHUS PA3JIUYHBIX CTOPOH
OKpY>Kalollle 1eMCTBUTEIILHOCTH;

- 8laoeHue OCHOBHBIMU HHTCIUICKTYAJIbHBIMH OIICpallvsIMU (bOpMy.]'IPIpOBKa TUIIOTE3bI, aHaJIUu3 Hu
CHUHTCE3, CPAaBHCHHE U CUCTEMATHU3allWA, BBIABICHUC IIPUYNHHO-CICICTBCHHBIX CBs3€H U IOMCK AaHaJIOI'OB,

- no3HaHue 0OBHEKTOB OKPYKAIOIIET0 MHUpa OT OOIIEro uepe3 0COOCHHOE K eIMHUYHOMY;
- YMeHue TeHEPUPOBATh UJIEU U ONIPEAEIATh CPEACTBA, HEOOXOAUMBIE ISl UX peaTu3aluy;

- YMeHue OIpCAaciiAiTb LCJIM W 3aJadru ACATCIbHOCTH, BI)I6I/IpaTI> CpeacTBa pcajau3allud LCIU H
IMPUMCHATH UX HA IIPAKTUKE,

- UCNONb306aHUe PANUYHBIX HMCTOYHHKOB JJISi TOJYYEHHUS XMUMHYECKOH WH(pOpManuu, MOHUMAaHHE
3aBHCHUMOCTH COJIEpKaHMs U (POPMBI TIPEACTABICHUS MHPOPMAIIUH OT LIeIeld KOMMYHHKAIIUY U apecara;

- yMeHnue TPOAYKTUBHO OOILATBCS U B3aUMOJEHCTBOBAaTh B IIPOLIECCE COBMECTHOM JESITEIbHOCTH,
YUUTBIBATh MMO3UIUH IPYTUX YYACTHUKOB JESITEIBHOCTH, 3(pPEeKTUBHO pa3peniath KOHPIUKTHL;

- 20MOBHOCMb U CHOCOOHOCTh K CaMOCTOSATENBbHOM MH(pOPMAalMOHHO-TI03HABATEIbHON J1eSTEbHOCTH,
BKJIIOYasi YMEHHME OpPHUEHTHUPOBATHCA B PAa3IMYHBIX HCTOYHMKAX HMH(OpPMAlMM, KPUTHUYECKH OLCHUBATh U
MHTEPIPETUPOBATH HHPOPMALIHIO, TOTYyJaeMYI0 U3 Pa3IN4HbIX HCTOYHUKOB;

- YMeHue WCIIONb30BaTh CPEICTBA MH(POPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH (lanee —
HKT) B pemieHMM KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/1a4 ¢ COOJI0IeHuEM TpeOOBaHMMA
SPrOHOMUKH, TEXHHKHU O€30MAaCHOCTH, TMTHEHBI, PECYpCcOCOEpeKeHUs], MPABOBBIX U 3TUYECKUX HOPM, HOPM
nH(pOpPMaIIMOHHOM 0€301MaCHOCTH;

- gnadenue A3bIKOBBIMH CPEJICTBAMH, B TOM YMCJIE U SI3bIKOM XUMHH, - YMEHHE SICHO, JIOTUYHO U TOYHO
U3JlaraTh CBOIO TOUKY 3PEHHUS, MCIIOJIb30BaTh aJ€KBAaTHBIE SI3IKOBBIE CPEACTBA, B TOM YHCIIE€ U CHUMBOJIbHbBIE
(XuMuyeckue 3Haku, GopMyJIbl U ypaBHEHUS).

Ilpeomemnuvimu pe3yromamamu W3y9eHUss XUMHAHA 0a30BOM YpPOBHE Ha CTYIEHH CPEIHETO OO0IIero
00pa3oBaHMs SBISIOTCS:

1) B mo3HaBaTenpHOM cepe:
- 3HaHue (IOHUMAHUE) U3VYEHHbIX NOHAMUL, 3AKOHO8 U Meopull;

- YMeHue ONMCHIBAaTh JEMOHCTPAIIMOHHBIE U CAMOCTOSITENILHO MTPOBEIEHHBIE KCIIEPUMEHTBI, UCIIOJIB3Ys
U1 ATOTO €CTECTBEHHBIN (PYCCKUMN, POJTHON) SI3BIK U SI3bIK XUMHH;

- YMeHue KJ'IaCCI/I(I)I/I]_[I/IPOBaTB XUMHUYCCKUC DJICMCHTBI, IPOCTHIC U CJIOKHBIC BCIICCTBA, B TOM YHCJIC U
OpraHn4CeCKUC COCAUHCHU S, XUMUYCCKHUEC PCAKIIHUU 10 pa3HbIM OCHOBAHHAM;



- YMeHue XapaKTCpUu30BaTb MH3YUCHHBIC KIIACCHI HCOPraHMYECKUX W OPraHUYCCKUX COCI[I/IHGHI/If/'I,
XUMHYCCKHUEC PCAKIINH;

- 20MOGHOCMb TIPOBOJIUTH XUMHUECKUN SKCIIEPUMEHT, HaOJI01aTh 3a €ro MpoTeKaHueM, GUKCHPOBATH
PE3YNIbTaThl CAMOCTOSITEILHOTO U IEMOHCTPUPYEMOTO SKCIIEPUMEHTA U JIelaTh BHIBOJIBI;

- Yymerue (bOpMyanOBaTB XUMHUYECCKHUE 3aKOHOMEPHOCTHU, IIPOIHO3HMPOBATH CBOMCTBa HCHU3YUYCHHBIX
BCIICCTB I10 aHAJIOTHH CO CBOMCTBaMH HU3YYCHHBIX;

- NnoucKk UCTOYHUKOB XUMHYECKOM I/IH(bOpMaI_[I/II/I, IMOJIYYCHHE H606XOI[I/IMOI71 I/IH(bopMaHI/II/I, €C aHaJlu3,
HU3TOTOBJICHUE XUMHNYCCKOI'O I/IH(i)OpMaI_II/IOHHOFO IIPOAYKTa U €I0 NMPE3CHTALUAA;

- gl1adeHue 0O0S3aTENPHBIMU CIPAaBOYHBIMU MaTepuanamu: llepuonndeckoil cUCTeMOW XUMHUYECKUX
sanementoB JI. 1. MengeneeBa, Tta0nuieil pacTBOPUMOCTH, 3JICKTPOXUMHUYECKUM PSIOM  HampsHKECHUH
METAJIJIOB, PAJIOM JJIEKTPOOTPHUIIATEILHOCTU — JUISl XapaKTEPUCTUKH CTPOEHHMsSI, COCTaBa U CBOWCTB aTOMOB
XUMHUYECKUX 371eMeHTOB -1V meprooB 1 00pa30BaHHBIX UMH MPOCTHIX U CIIOKHBIX BEILIECTB;

- ycmaroesieHue 3aBUCUMOCTU CBOMCTB U IMPUMCHCHHA Ba)KHEHIIINX OpPraHU4YCCKHX COCJIMHEHUN OT HUX
XUMHUYCCKOIo CTPOCHHUSA, B TOM YHCIIC U O6YCJ'IOBJ'I6HHI>IX XapaKTEpOM I3TOI'O CTPOCHHUA (Hpe,[[eJ'IBHBIM HniIn
HerCI[eJ'IBHBIM) N HAINYHUEM q)YHKHI/IOHaHBHBIX IpYIIIL;

- ManﬂMPOSCIHue MOJICKYJI Ba)KHEHIITNX HCOPIraHUYCCKUX U OPraHUYCCKUX BCHICCTB;

- NOHUMAaHUe XUMUYECKON KapTUHBl MHpPa KaK HEOTHEMJIEMOW YaCTH IIEJIOCTHOM HAay4YHOW KapTHHBI
MUDA;

2) B IIEHHOCTHO-OPHEHTAIIMOHHON cepe — aHaJIM3 M OIEHKA MOCJIEICTBUM ISl OKPYXKAIOIICH Cpeibl
OBITOBOM W TIPOU3BOJCTBCHHOW JCSITEILHOCTH YEIIOBEKA, CBSA3aHHOW C IPOW3BOJCTBOM M TIEPEpabOTKOM
BAKHEUILINX XUMHYECKUX MPOAYKTOB;

3) B TpymoBO#l cdepe — nposedenue XUMHUUECKOTO SKCIEPUMEHTA; pa3zeumue HABBIKOB Y4eOHOM,
MPOEKTHO-UCCIEA0BATEIHCKOM, TBOPUECKOM NEATETHbHOCTH MPU BHIOJHEHHH WHIUBUAYATHHOTO MPOEKTa IO
XHMUH;

4) B cdepe 310poBOro o0pasza KU3HH — coO00eHue TIPaBIl 0€30MMacCHOT0 OOpaIlleHUs C BEIIECTBAMU,
MaTepuaJaMi ¥ XUMUYECKHUMH MPOIIeCCaMU; OKa3aHWEe MEPBOM MOMOIIM MPH OTPABICHUSAX, 0KOTaX U JAPYTUX
TpaBMax, CBS3aHHBIX C BEIIECTBAMH U JaOOPaTOPHBIM 000PYyI0BaHHEM

TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKU BbIITYCKHUKOB

3HAaTHL / MOHUMATD

e 3Hamb POlb XUMUU 8 eCHEeCHMB03HAHUN, €€ CBSI3b C IPYTUMH €CTECTBEHHBIMH HayKaMH, 3HaYCHHE
B JKU3HHU COBPEMEHHOTO O0IIECTBA;

e  3HAMb U NOHUMAMDb GAMCHEHWUE XUMUYECKUEe NOHAMUA. BEUIECTBO, XUMHUYECKUHA DJIEMEHT,
aToM, MOJIEKyJla, Macca aTOMOB M MOJIEKYJI, MOH, paJiuKall, aJuIOTPOMNUs, HYKJIUAbI U U30TOMBI, aTOMHBIE S-, P-
y d'0p6I/ITaJ'II/I, XHUMHUYECKaA CBA3b, 3J'IeKTp00TpI/IHaTeJ'H)HOCTB, BAJICHTHOCTbD, CTCIICHb OKHCIICHUA, FI/I6pI/IJII/133HI/I$I
opOuTaneii, MPOCTPaHCTBEHHOE CTPOCHHE MOJIEKYJ, MOJIb, MOJIIpHAs Macca, MOJIAPHBIA 00BEM, BEIIeCTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS, KOMIUIEKCHBIE COSTUHEHMS, TUCTIEPCHBIE CUCTEMBI, HICTUHHBIE
paCTBopBI, BJ'IeKTpOJ'H/ITI/I'-IeCKaSI JUucconuanusi, KHCJIOTHO-OCHOBHBIC peaKHI/II/I B BOJHBIX paCTBoan, FI/I}IpOJ'II/IS,
OKHUCJICHHE W BOCCTAHOBJICHHE, JJIEKTPOJIU3, CKOPOCTh XMMHUYECKOW pEaKIMh, MEXaHU3M PEaKIuH, KaTallu3,
TEIVIOBOM 3¢ (eKT peakuuu, OSHTAJIbIMS, TemjaoTa o0O0pa3oBaHUS, ODHTPOINHUS, XUMHYECKOE pPAaBHOBECHE,
KOHCTaHTa pPAaBHOBECHs, VYIJCPOJHBIH CKeleT, (YHKIMOHAJIbHAS TPYIIa, TOMOJIOTHS, CTPYKTypHas H



MPOCTPAHCTBEHHAS M30MEpHUs, MHAYKTUBHBIA U Me30MEpHBIN 3 (PeKThI, mekTpodmi, HykiIeohua, OCHOBHBIC
THUIIBI PEAKIIUA B HEOPTAHUYECKOW U OPTaHUYECKOU XUMUH;

e 3HAmMbL U HOHUMAMb OCHOBHbIE 3AKOHbI XUMUU:3aKOH COXPAHCHHsSI MacChl BEIICCTB,
MEePUOINYECKHI 3aKOH, 3aKOH IMOCTOSHCTBA COCTaBa, 3aKOH ABOra/ipo, 3akoH ['ecca, 3aKoH JEHCTBYIOIUX Macc
B KHHETUKE U TEPMOJANHAMHUKE;

e 3HAMbL U HNOHUMAML OCHOGHbIE MeEOPUU XUMUU. CTPOCHUS aToOMa, XUMHUYECKOW CBS3H,
ANEKTPOJIUTUYECKON AMCCOIUAINM, KUCIOT U OCHOBAHMM, CTPOCHHSI OPraHMYECKUX COCAMHEHUH (BKIHOYAs
CTEPEOXUMHUIO), XUMUYECKYIO KHHETHKY U XHMHYECKYIO TePMOJIMHAMUKY:

e 3Hamp KnaccuuKayuio u HOMEHKIamypy HeOpraHn4eCKuX U OPraHMYeCcKUX COeAMHEHUN;

e 3HamMb NPUPOOHbIE UCHOYHUKU YTIICBOIOPOAOB U CIIOCOOBI MX MEepepaboTKH;

° 3HamMb Geuiecmea U Mamepuavl, WUPOKO UCNONb3YeMble 6 NPAKMUKe. OCHOBHBIE METaJUIbl U
CIUIaBbl, TpaduT, KBapll, CTEKIIO, IIEMEHT, MUHEpAJIbHbIE YI00PEHUS, MUHEPAIbHBIC U OPraHUYEeCKHE KUCIIOTHI,
IeNI0YM, aMMUaK, yrJIeBOJOPOMAbI, (EHOJ, AaHWIWH, METaHOJI, JTAHOJ, JTWICHIVIUKOIb, TJIHUICPHUH,
dbopManbaeru, ameTanabIerua, aleToH, TIII0K03a, caxapos3a, Kpaxmai, KJIeT4aTKa, aMHUHOKHUCIIOTHI, OCIKH,
MCKYCCTBEHHbBIE BOJIOKHA, KAyYyKH, IJIACTMACCHI, JKUPBI, MbLJIa U MOIOIINE CPE/ICTBA;

e 3Hamp OCHOBHBIC TEHACHIUU PAa3BUTHS METALIYPIHH W XUMHUYECKOW TPOMBINUICHHOCTH
CBepIoBCKO# 00J1aCTH;

e 3Hamp ciocOObl O0TOOpAa M HWCTOYHUKU TOMYy4YEHHUS XUMHUYECKOW HWHGOpMAIUU IS peIICHUS
KOHKPETHOU TTPOOJIEMBI B3POCIIOTO YEIIOBEKA;

e 3Hamp OCOOCHHOCTH PA3MUYHBIX CTUJIEH MMOJaYU XUMUYECKOW HH(OPMALINK;

e umembs npedcmasienue 00 >PPEKTUBHBIX CIIOCOOAX MPOBEPKH JTOCTOBEPHOCTH IMOTYydaeMOH M3
Pa3IMYHBIX UCTOYHUKOB XUMUYCCKOU NH()OPMALINN;

e  umMemb npedcmaeieHus 0 BO3MOXKHOCTSAX JaTbHEHIIEro MOBBIIMICHUS JUYHOTO YYaCTHs B PELICHUU
IKOJIOTHYECKUX MPOOIEM POTHOTO Kpas.

Ymern:

*  Ha3bléamb V3YyYCHHBIEC BEUIECTBA 10 «TPUBUAIBHON» U MEXIYHAPOIHOW HOMEHKIIATYpaM;

e onpedenamsp: BAICHTHOCTh M CTEIECHb OKHCICHUS XHUMUYECKHX OJJIEMEHTOB, 3apsj] HWOHA, THII
XMMHYECKOH CBSI3U, IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, TUIl KPUCTAJUIMYECKON PELIETKH, XapaKTep CPeabl
B BOJHBIX PAaCTBOpPAX, OKUCIUTEIb U BOCCTAHOBUTEIb, HANIPABICHHE CMEIICHHS PAaBHOBECHUS IOJI BIUSHUEM
pa3IUYHBIX (PAKTOPOB, N30MEPHI M TOMOJIOTH, IPUHAITICKHOCTD BEIIECTB K PA3IMYHBIM KJlacCaM OPTraHUYECKUX
COCAMHEHMM, XapakTep B3aWMHOTO BJIUSHHUS aTOMOB B MOJIEKYJIaX, THUIIBI PEAKLIMM B HEOPraHUYECKOM HU
OpraHN4YeCKON XUMHH;

e Xxapaxkmepuzoeéams. S- ,P- ¥ d-3IEMEHTHI MO WX TMOJOXKEHHUIO B MEPUOTHYECKON CHCTEME
JI.1.Menpeneesa; o0mye XUMUYECKHUE CBOIICTBA METAIIJIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPTaHHMUECKUX
COC/IMHEHHI; CTPOCHHWE M CBOWCTBA OPraHUYECKUX COCIUHEHUN (YrJIeBOJAOPONOB, CHUPTOB, (DEHOIOB,
QJIBJIETHJIOB ¥ KETOHOB, KAPOOHOBBIX KHCIIOT, aMUHOB, aMUHOKHUCIIOT U YTJIEBOJIOB);

e  00BACHAMDb: 32aBUCUMOCTh CBOWCTB XHMHUYECKOTO JJIEMEHTa M OOpa30BaHHBIX WM BEIIECTB OT
MOJI0KEeHUA B nepuoauyeckoit cucreme .M. MeHneneeBa; 3aBUCUMOCTbh CBOMCTB HEOPTAHUYECKUX BEIIECTB OT
WX COCTaBa U CTPOCHHUS;, TMPUPOIY M CHOCOOBI 00pa3oBaHUS XHUMHUYECKON CBS3H; 3aBHCHUMOCTH CKOPOCTH
XUMHUYECKON PEAKIIMU OT Pa3IUYHBIX (PaKTOPOB, PEAKIITMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCIUHEHHH OT
CTPOECHUS UX MOJIEKYJI;

*  GbLINOJIHAMb XUMUYECKUI IKCHEPUMEHM NO: PACIO3HABAHUIO BAXHEWIIMX HEOPraHUYECKUX U
OpPraHMYeCKUX BEIIECTB; IMOJYYCHUIO KOHKPETHBIX BEIIECTB, OTHOCAIIMXCS K HW3YYECHHBIM KJaccam
COCIUMHECHUI;

e NPOBOOUMmMb PACUETHI IO XUMUYECKUM (POPMYJIaM B YPaBHEHUSAM PEAKIIH;

e Ocywjecmensams CaMOCTOSITEIPHBIM TMOUCK HHPOpMauu (XUMHYECKOM, HSKOJOTUYECKOH, 00
y4eOHBIX 3aBEJACHUAX U BOCTPEOOBAaHHBIX TMpodecchsx) C HUCMOJIb30BAaHUEM PA3IUYHBIX HCTOYHHKOB
(cipaBOYHBIX, HAYYHBIX U HAYYHO-TIOMYJSIPHBIX W3JIaHUHA, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHETa);



UCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTHH AJisi 00paboTKu U nepenayn MHGOpMauU U €€ NPEICTaBICHUS B
pasnmuuHbIX (hopmax;

e C00100amp OCHOBHBIE 3aKOHBI U IIOCTAHOBJIEHHS NIPUPOAOOXPAHHON HaIIpaBIEHHOCTH PocTOBCKOM
o0acTy, MyHULIUIIATBHOTO PaiioHa;

e yMemb blicIMpPAUEams B3aUMOJICHCTBUE CO CBEPCTHUKAMH, YIUTEISIMA HAa OCHOBE OOLICTIPHHSTHIX
MOpaJIbHBIX, 3CTETUYECKUX TPYIOBBIX HOPM, YUE€Ta HHAMBUAYAIBHBIX OCOOCHHOCTEHN pa3HbIX JIOJEH;

e  HCHOJB30BATh NPHOOpPETEHHbIe 3HAHUS M YMEHUS B INPAKTHYECKON [AeATEJbHOCTH U
NOBCEeHEBHOM KU3HHU 1JIS:

e TOHUMAHMUS TIJIOOAIBHBIX MpOoOJIeM, CTOSIIMX Tepel] YEJIOBEYECTBOM:  IKOJIOTMYECKUX,
SHEPIreTUYECKUX U ChIPbEBBIX;

e  TIOCTOSIHHOW CaMOCTOSITEJIbHOW 3a00Thl O COXpPaHEHUU OJIArONPUATHON MPUPOIHONU Cpe/ibl B MECTe
CBOET0 IIPOKUBAHUS;

e  OOBSCHEHUS XUMHYECKUX SBJICHUHN, TPOUCXOASAIINX B IPUPOJIE, OBITY U Ha TPOU3BOJICTBE;

e  JKOJOTMYECKH IPAMOTHOIO MOBEACHUSI B OKPYXKAIOLIEH cpene;

e  OLICHKH BIIUSIHUSI XMMUYECKOTO 3arpsi3HEHUS OKPY’KaIOIIEeH Cpeibl Ha OPraHU3M Y€JIOBEKa U JIpyrue
KUBBIE OpraHU3MBl;

e  0Oe3omacHOl pabOTHI C BEIIECTBAMU B JIaDOPATOPUH, OBITY M Ha TPOU3BO/ICTBE;

e  COXpaHEHUS M YKperieHUs COOCTBEHHOTO 370POBbsSI U YWICHOB CEMbH;

e  pacrno3HaBaHHS U UICHTU(PUKALMU BaXKHEUIINX BELIECTB U MaTEPHUAJIOB;

e  OLICHKU KaueCTBA MUTHEBOI BOJBI M OTJEIbHBIX MUUIEBBIX IPOAYKTOB;

e  KPUTHYECKOW OIICHKH JTOCTOBEPHOCTH XHMHYECKON HH(OPMAIUH, IMOCTYMAOMIEH U3 Pa3INnYHBIX
HCTOYHUKOB.

e  OINpEIENeHUs BO3MOXHOCTH NPOTEKaHUS XMMHUUYECKUX MPEBPAILICHHN B PA3IMYHBIX YCIOBHSIX U
OIICHKH X ITOCJICACTBHI;

Conep:xanue yueOHOT0 npeamera

ba3oBblii ypoBeHb.
10 kmacce

CTpyKTypupOoBaHHE Kypca OpPraHMYECKOM XHMHMHM OIpeleisieTcd HIAeel pa3BUTHS  ydalllUuXcCs
HeNpOQUIBHBIX KJIACCOB CpeAcTBaMH yueOHoro npeamera. C 1enablo yCUJIEHUS POSHU AETyKIUU B OOy4eHHUHU
XMMHU BHayaje JAaroTCs KpaTKUe TEOpPEeTUYECKHE CBEACHUS O CTPOSHHHM, KiaccH(UKaluu, HOMEHKJIAType
OpPraHMYECKUX BEIIECTB, 0COOCHHOCTSIX PEaKIUil C UX YYaCTHEM.

CdopmupoBaHHbIe TaKUM 00pa30M TEOpPETHYECKHE 3HAHUS 3aTeM Pa3BUBAIOTCA Ha (HAaKTOJIOTHMUYECKOM
Marepuaie MpU PACCMOTPEHHHM KJIACCOB OPraHMYECKUX COeIUWHEHUH. B cBOw ouepenpb Takoil MHOIXO.
MO3BOJISIET U TAy0Xe HM3YYHTh CaMH KiacChl. Tak, OCHOBHBIE TIOJIOKCHHS TEOPUU XUMHUYECKOTO CTPOCHHS
opraHudeckux coeauHeHud A.M. bBytinepoBa 3akperusltOTCS TpH HM3YYCHHH YTIEBOJAOPOJIOB (aJIKAHOB,
QIKEHOB, IUCHOB, AJIKWHOB, aPEHOB) M WX MPUPOJHBIX WCTOYHHKOB (MPUPOIHOTO Ta3a, HEPTH U KaMEHHOTO
YIJIs1), KHACIOPOICOMAEPKAIINX OPTraHWYECKUX COCIWHEHHH (CIUPTOB, (eHoJa, albIeTHUI0B, KapOOHOBBIX
KHCIIOT, CIOXHBIX d(QHUPOB, JKUPOB M YIIEBOAOB) M a30TCOJACPIKAIIMX OPTaHMYECKUX COCTUHEHHH (aMUHOB,
AMUHOKHCIIOT, OEJIKOB M HYKJIEMHOBBIX KHCJIOT). 3aBepIlaeT KypCc OPraHMYeCKONW XUMHUU pa3fen «XuMus u
KHU3HbY», TJIe 00yJaroIuecs 3HAKOMATCS ¢ TAKUMU BRXHBIMU B MPAKTHUYECKOM M OMOIIOTUYECKOM OTHOIICHUH
BEIIECTBAMH U MaTepHUaIaMH, KaK TIaCTMACChl U BOJIOKHA, ()epMEHTHI, BUTAMUHBI, TOPMOHBI U JIEKapCTBa.

OcHOBHBIM KpuTepueM 0TOOpa (pakTHUECKOro MaTepuaia Kypca OpraHHYeCKON XMMHHU SIBISETCS UIes
peaM3anui  MPAKTUKOOPHEHTUPOBAHHOTO 3HAYCHUS OOBEKTOB OPraHMYEeCKOW XWUMUU (COCAMHEHUH W
peakiuii).



OPI'TAHMYECKAA X1MUS. 10 kaace

Hab6monenue, npeanonoxenue, runoresa. [louck 3akonomeprnocteit. Hayunsbiit sxcriepument. BeiBos.
Teopus cTpOCHUSI OPraHUYECKUX COCAMHEHHU I

[Ipenmer opranmyeckoil XUMUU. MecTO M 3HAUYEHHE OPraHUYECKOM XMMHUU B CHUCTEME E€CTECTBEHHBIX
Hayk. BanentHocTb. Xumuueckoe crpoeHue. OCHOBHBIE TOJIOKEHHS TEOPUM CTPOCHUS OpPraHUYECKUX
COeIMHEHM. M30MepHst U U30MEPBL.

yl"J'[eBOJIOPOL[LI U UX NIPUPOAHBLIC HCTOYHUKH

A 1 x a H bl. [Ipupoanslif ra3, ero coctaB U NPUMEHEHUE KaK MCTOYHUKA SHEPIHMH MU XUMUYECKOIO
celpbs. ['oMonornueckuii psj npeneabHbIX YIIIEBOJOPOAOB. M30mMepHuss U HOMEHKJIATypa aJkaHOB. MeTtaH u
3TaH Kak MpelcraBuTeNd ajnkaHoB. CBoiicTBa (TrOpeHHE, peaklMU 3aMEelleHHs, MUPOJIU3, JACTUIPUPOBAHUE).
[Ipumenenue.

A 1 K e H bl. DTUJICH Kak MpeJIcTaBuUTeNb ajkeHoB. [lomydeHuwe STHiI€Ha B MPOMBINIIIEHHOCTH
(mermmpupoBaHue dTaHa) M B JlabopaTopuu (meruaparaius 3taHoisia). CBoiicTBa (TopeHHe, OpOMHpOBAHHE,
THIpaTalys, MojuMepusanus, okucieHue pactBopom KMnOs) u npumenenue stuieHa. [lomuaTuiieH.
OCHOBHBIE ITOHITHSI XUMUU BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHPIﬁ. PeaKHI/II/I MMOJIMMEPHU3alIN.

J n e H bl. byranguen u u3onpeH Kak NPEACTaBUTEIN JUEHOB. Peaknuu npuCOEAVHEHHs C y4acTUEM
COIPSKEHHBIX TUEHOB (OpomMupoBaHue, nonuMmepusanus). Harypanbublil M cuHTeTHYECKHH Kaydyku. Pe3una.

A 7K ¥ H bl. ATICTHJICH KaK IIPEJICTaBUTENh AIKMHOB. [loydeHue amneruieHa KapOuIHBIM B METaHOBBIM
cnocobamu. CBoiicTBa (ropeHue, OpOMUpOBaHUE, THIPATALIUs, TPUMEPHU3AIs) U TPUMEHEHUE alleTUIICHA.

A p e H bl. benszon kak mnpeacraButens apeHoB. CBolicTBa OeH3oja (rOpeHHME, HHUTPOBAHUE,
OpOMHPOBAHUE) U €r0 IPUMEHEHHE.

HedrpoucnmocoObieenepepabortku CocraB HepTu. [lepepaboTka HedTH: neperoHka u
KPEKHUHT.

Kucnopoaconep:xamiue opranuyeckue coeuHeHHsI

Cou P T BIL MeTaHoI B 3TaHOJ KakK MNpeaACTaBUTEIIN MPCACIBHBIX OJHOATOMHBIX CIIMPTOB. CrolicTBa
9TaHOJa (ropeHHe, OKHCJICHHUC B aJIbACTHU, ,Z[GFI/II[paTaLII/IH). HOJ’Iy‘IeHI/Ie (FI/I,Z[paTaI_II/Ieﬁ 3TI/IJ'ICH3.) U IPpUMCHCHUC
9TaHOJa. FJ'H/IHGPI/IH Kak €me¢ OJAWH MPEACTAaBHUTCIIbL MHOI'OATOMHBLIX CIIMPTOB. KauectBennas pcaKkuug Ha
MHOT'0aTOMHBIC CITMPTHI.

® e H o n Ilonyuenue ¢Qenona u3 kameHHoro yris. KameHHBIH yroibp M €ro HCHOJb30BAHHUE.
KokcoBaHue kaMEHHOTO yriisi, Ba)KHEHIINE MPOLYKThl KOKCOXMMHUYECKOTO IIPOM3BOICTBA.

B3anmMHoe BnusiHHE aTOMOB B MoJieKylse ¢eHoia (B3auMojieiicTBre ¢ OpOMHON BOJIOM U TUIAPOKCHIIOM
Hatpus). [lonyuenue u npumenenue dexoa.

A nb neruasl. opmanpaeru U aeTanbAerua Kak IpecTaBUTeNn anbaeru1oB. CBoicTBa (peakuus
OKHCJICHHUS B KHUCJIOTY M BOCCTAHOBJIEHHUS B CIIUPT, PEAKLUs MOJIMKOHAECHCAIMU (HOopMalIbJeTuaa ¢ GeHoIoM).
[lonyuenne  (OKHCIIEHMEM  CHUPTOB) M TNpUMEHEHHe  QopMmaibleruja W aleTalbJeruja.
®denonodopmanbIeruHble MIacTMACCH.

KapO6oHOBBI € KHCIIOTBHL YKCyCHasi KHCJIOTA KaK MPEICTaBUTENb PEIEIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIOT. CBOMCTBA YKCYCHOH KHMCIOTHI (B3aMMOJEHCTBHE C METaUlaMH, OKCHJIAMH METaJlIOB,
TUIPOKCHIaMU METAJIJIOB U COJIIMU; peakius srepudukanun). [[ppumeHeHne ykCycHON KUCIOTHI.

CnoxHB eddupbsl kK Up bl. CloxkHBIE d3PUPHI KaK MPOIYKTHl B3aUMOACUCTBUS KHUCIOT CO
CIHUPTaMHU. 3HAYEHHUE CIOXKHBIX F3(PUPOB B MIPUPOJIE U )KU3HU YETIOBEKA.



JKupbl Kak ci10KHBIE 3(QUPHl MNIMLEPUHA U KUPHBIX KapOOHOBBIX KHCIOT. PacTuTenbHble U )KUBOTHBIE
KUPBL, UX cocTas. [ uaponus wiy oMbuieHUE )XKUpoB. Mblna. [IpuMmeHeHue xxupos.

Y ruaeBo asl. [loastue 06 yrneBogax. I'moko3a kKak mpencTaBUTENb MOHOcaxapuaoB. [loHsTue o
JBOWCTBEHHON (DYHKIIMM OpPraHMYECKOrO COEAMHEHHs Ha NpPUMEpe CBOWCTB TJIOKO3bl KaK anbleruja M
MHOT'0aTOMHOTO CIIUPTa — ajlbAeruocnupTa. bpoxkeHnue rioKo3bl. 3HaUYeHNUE U TPUMEHEHHUE TIIFOKO3bI.

Caxap03a KaK IMpEACTAaBUTECIb JUCaxXapua0B.

Kpaxman u nemntono3a kak npecTaBuTeNd noiaucaxapuaoB. CpaBHEHHE UX CBOWCTB M OMOJIOTrHYecKast
pousb. [IpuMeHeHue 3Tux nonrcaxapuaos.

A30Tc0uepmamne OpraHu4eCKue COCIMHCHUA

A M U H bl. MeTUJIaMHUH KaK MpeICTaBUTENb ali(aTHYecKuX aMUHOB U aHUJIMH — KaK apOMAaTUYECKUX.
OCHOBHOCTh aMHHOB B CpPaBHEHHUM C OCHOBHBIMH CBOMCTBaMHM aMMHaka. AHWIMH U €ro CBOMCTBa
(B3aMMOJIEHCTBHE C COJISTHOW KHUCIOTOW M OpomHOW Bomoi). ITomydyenue anunuua no peaknuu H.H. 3ununa.
[IpuMeHeHne aHUIMHA.

AMUHOKMHCIIOTEL FJII/HII/IH M aJlJaHWH KaK OpCACTAaBUTCIIN ITPHUPOAHBIX AMUHOKHCJIOT. CBolicTBa
AMHWHOKHCJIOT KakK aM(bOTepHHX OpPraHn4CCKHuXx COCI[I/IHGHI/Iﬁ (BSaHMOHCﬁCTBHC C mecjo4yaMu H KI/ICJ'IOTaMI/I).
O6pa3013aHHe IOJIUIICIITUAOB. AMI/IHOKaHpOHOBaﬂ KHCJIO0TAa KaK NpCACTABUTCIIb CUHTCTUUCCKUX aMUHOKHCIIOT.
IloHsATHE O CHHTETHUYECKHUX BOJOKHAX Ha MNpUMCPEC KallpoHa.

b e n x u. benku kak nomunentunsl. CTpykTypa OenkoBbix Mojekyn. CBoiicTBa OenkoB (ropeHue,
TUIPOJIU3, IIBETHBIE peakun). buonornueckas posib OEIKOB.

HyxkneunuHOBB € KHCJIOT bl. HykIIeMHHOBbIE KUCIOTHI KaK IOJUHYKJIEOTHABI. CTpoeHue
nykineotuaa. PHK u JIHK B cpaBHenuu. VX ponb B XpaHeHUH U niepejaue HaclIeICTBEHHOW HH(OpMaLIUH.

FeHeTI/I‘IeCKaﬂCBSISI)MC)KIIYKJIaCCElMI/IOPFaHI/I‘-IeCKI/IXCOC-[[HHGHHfl.
IloHsTHE O TEHETUYECKON CBI3H U T€HETHUECKUX paaax.

XuMHuA 1 KH3Hb

[ITnactMaccs UBOIOKH a. [lonnMmepuzanus U NOJTUKOHACHCALUS KaK CIIOCOOBI MOTyYEHUS
CUHTETHUYECKHUX BBICOKOMOJEKYJSAPHBIX coeauHeHuil. [loaydeHne MCKYCCTBEHHBIX BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUN XuUMHUYecKOoW Monaudukanued NpUpoAHbIX moauMepoB. CTpoeHue MOJIMMEpPOB: JIMHEHWHOE,
IIPOCTPAHCTBEHHOE, CETYATOE.

IlonsTun o0 mIacTMaccax. TepMOHHaCTI/I‘lHHe U TCPMOPCAKTHUBHBIC IMOJIUMCEPHI. OT,Z[CJ'H)HBIG
MNpEeACTAaBUTCIIMN  CUHTCTUUYCCKHMX W  HCKYCCTBCHHBIX  ITOJMMECPOB: q)eHOH(i)OpMaHI))ICFI/II[HLIe CMOJIBI,
MOJIMBUHUJIIXJIOPHU I, Te(i)J'IOH, HOEJUTYJIOUA.

IloHdATHE O XMMHYECKMX BOJIOKHax. HarypanpHble, CHUHTETHYECKME M HCKYCCTBEHHBIE BOJIOKHA.
Knaccudukanms u oTaenpHbIe TPEACTABUTETN XUMHYECKUX BOJIOKOH: alleTaTHOE (TPUAIETATHBIN IIeTK).

®epw™me HTB. OepMEHTH Kak OMOJOTHMYECKUE KaTaau3aTopsl OenkoBoii mpupoasl. [lorstue o pH
cpenbl. OCOOEHHOCTH CTPOCHHUSI M CBOWMCTB (CEIEKTUBHOCTh M I(P(HEKTUBHOCTH, 3aBUCHUMOCTH JEHCTBHUSI OT
TeMrepatrypsl 1 pH cpensl pactBopa) GepMEHTOB IO CPAaBHEHHUIO C HEOPraHMYECKUMH Katanu3zaTtopamu. Poib
CbepMeHTOB B XKU3HCACATCIbHOCTHU Y XUBBIX OPraHU3MOB 1 IIPOU3BOJICTBE.

B urTawmun b [louarue o Butamunax. Buapl BuTamMuHHON HemoctatouHoCcTH. Kiaccudukanus
BUTaMUHOB. Butamun C Kak npeactaBUTeNb BOJOPACTBOPUMBIX BUTAMUHOB U BUTAMHUH A KaK MPEICTAaBUTEIb
KAPOPACTBOPUMBIX BUTAMUHOB.

I' o p Mo H bl. IloHATHE 0 TOpMOHaX Kak OMOJIOTMYECKH AKTUBHBIX BEIIECTBAX, BBITOJIHSAIOMINX
SHIOKPUHHYIO PETYJSLUI0 KU3HEACATEIIBHOCTH OpPraHu3MOB. BakHeHIue CBONCTBA TOPMOHOB: BBICOKas
¢dusnonoruyeckas akTHUBHOCTb, IUCTAHLIMOHHOE JeicTBHe, ObIcTpoe paspylieHue B TKaHAX. OTaenbHbIE
[IPEACTABUTEIN TOPMOHOB: HHCYJIMH U aIpECHAJINH.



JlekapcTB a. JlekapcTBeHHas XUMHUS: OT SATPOXMMHUH M (hapMaKOTEpanmuy 10 XUMHOTEPAITUH.
AnTHOMOTHKM U nucbakrepuo3. Hapkornyeckue BemectBa. Hapkomanus, 6opb0a ¢ Hell 1 mpoduiakTHKa.

PemenunueszagadynmoopraHm4ecKOMXHuMHu U Pemenne 3anad Ha BBIBOJ (HOPMYJIBI
OpraHn4C€CKUX BCHICCTB IO NPOAYKTaM Cropanus U MaCCOBBIM JOJISIM 3JICMCHTOB.

JNemoncrpanuu. IlnaBnenue, oOyrimBaHHEe M TOPEHHE OPraHUYECKHX BEIIECTB. MOJENIH MOJIEKYI
MPEACTABUTENEH PAa3IUYHbIX KJIACCOB OPraHMYECKUX COeIMHEHUU. ['opeHune meTaHa, 3THIIEHA, alleTUJICHA.
OTHomIeHUEe MeTaHa, STHJIEHA, aleTHIeHa U OeH30Ja K pacTBOpaM IEpMaHraHaTa Kayius U OpOMHOH BoIe.
[lonydyenue »STuieHa peakuued [erujaparaldyd STaHOJNA, alleTW/eHAa — THAPOJIU30M KapOujaa KalbLus.
Pa3noxeHne kaydyka Ipu HarpeBaHHM, UCIIBITAHWE NMPOJYKTOB Pa3jOXKEHUs Ha HenpeaeabHocTh. Kosuiekuus
o0pa3noB HePTHU W HEPTENPOAYKTOB, KAMEHHOIO YIJISI U MPOAYKTOB KOKCOXHMHUYECKOIO IMPOU3BOJICTBA.
Oxwucienue cnupra B ajbaerul. KauecTBeHHbIe peakiiMy Ha MHOTOATOMHBIE CIUPTHL. PacTBOpuMOCTh (heHoma B
BoZie Npu OOBIYHON Temreparype U Mpu HarpeBaHuu. KauecTBeHHble peakuuu Ha ¢eHon. Peakuus
«cepedpsIHOTO 3epKaya» albJIeru0B U TIIOK03bl. OKHCICHHE alIbACTHIOB U TIIOKO3bI B KUCIOTY C MOMOIIBIO
ruapokcuaa menu (). KauectBennas peaxknuss Ha kpaxman. Komnekius s¢upsbix macen. Kosutekmus
IlacTMacc U u3aenuii u3 Hux. KoJulekuus MCKYyCCTBEHHBIX BOJIOKOH WM M3JEIUid M3 HUX. B3aumoneiicTBue
aMMHaKa ¥ aHWJIMHA C COJSHOW KucnoTo. Peakmus anunmHa ¢ OpomHON Bomoil. Jloka3aTenbCTBO HaTUYUS
(YHKIMOHATBHBIX TPYMIl B PaCTBOpPax aMHUHOKUCIOT. PacTBopeHme n ocakaeHne OenkoB. LIBeTHbIe peakmuu
6enkoB. ['openne nruybero nepa u mepcersiHoit Hutu. Monens monekyinsl JIHK. Tlepexosl: 3Tanon — 3TUIIEH —
STWIECHIVIUKOIb — ATHIIeHIIUKoAT Meau (1l); aTanon — saTanane — sTaHoBas kuciora. Komnekuus niacrMace,
CUHTETUYECKUX BOJIOKOH M M3AeNUi U3 HuX. Pa3nokeHue mepokcuia BOAOpPOAA KaTanaa3zol ChIpOrO Msca U
ceiporo kaprodend. Komrekuuss CMC, coxepxkammx »sH3uMbl. HWcenbitanue cpenbl pactBopa CMC
UHAUKaTOpHOW Oymaroil. Konekius BUTAaMUHHBIX IpenapaToB. VcrnbiTaHUe cpeapl pacTBOpa acCKOPOMHOBOMA
KHUCJIOTHI MHIUKATOPHOM Oymaroii. McribiTanue anTeyHoro npernapaTa HHCYJIMHA Ha OEJoK.

JlabopaTopublie onbIThl. V3roToBiieHHe Mozened  MOJEKYJd  OPraHMYEeCKUX  COEJUHEHMH.
O3HakoMJIeHHE C KOJuIeKLnel 00pa3loB He(hTH, KAMEHHOT'O YIJIs ¥ MPOJYKTOB MX nepepadboTku. OOHapykeHue
B KEPOCHHE HETpeNeNbHbIX coequHeHNH. O3HaKOMIICHHE ¢ KOJUIEKLMEH KaydyKoB M oOpa3liaMH M3JeNIuil u3
pe3unsl. PacTBopenue riuuepuHa B Bojie U B3auMmoneicTue ¢ rujgpokcuaom menu (I1). ColictBa ykcycHOH
KHCJIOTHI, O0IIHE CO CBOMCTBAMH MUHEPAIBHBIX KUCIOT. J{0Ka3aTebCTBO HEMPEASIIEHOTO XapaKTepa KUIKOTO
xupa. BzaumopeiicTBue ritoko3sl U caxaposbl ¢ rujgpokcugoM Meau (11). KauectBennas peakiust Ha Kpaxmail.
O3HakoMJIeHHE ¢ KOJUIEKLMEH IIacTMacc U u3fenuil u3 Hux. O3HaKOMIIEHHE C KOJUIEKLMEH UCKYCCTBEHHBIX
BOJIOKOH M u3Jienui u3 HuX. PactBopenue 6enkoB B Boje. OOHapyxeHHue 0enkoB B Mojoke. O3HaKOMIIEHHUE ¢
KOJUIEKIIMEH CHHTETHUYECKHX BOJIOKOH M u3Jenuil u3 Hux. O3HakomieHue c¢ koiekiuueid CMC, conepxaimmx
sH3uMBbl. Hcnbitanue cpeast pactBopa CMC wunaukatopHoil Oymaroil. O3HakoMJeHME C KOJUICKIHEH
BUTaMUHOB. McribITaHKe cpesibl pacTBOpa aCKOPOMHOBOM KUCIIOTHI MHANKATOPHONW OyMarou.

IIpakTnueckas padora Ne 1. PemeHue SKCIEpUMEHTANBHBIX 3a7ad Ha HICHTH(QHUKALUIO
OpPraHUYECKUX COECAVHEHUN.

IIpakTuyeckas padora Ne 2. PacniozHaBaHue miacTMacc U BOJIOKOH

TEMATHYECKOE INTAHUPOBAHME

10 xknacc
Ne TEMA KOJINYECTBO
YACOB
1. BBenenue 1
2. Teopus cTpoeHUsT OpraHUYECKUX COCTMHEHUN 3
3. VYr1eBoaopobl U UX MPUPOIHBIE HCTOUHUKH 8
4. Kucnoponconeprxaiye cOeAMHEHNS U UX HaXOXKACHNE B 6




KUBOU MPUPOJIE

5. A3oTcoaepkaie COeTMHEHUS U X HaX0XKJICHUE B )KUBOU 8
npupojie
6. XUMHUS U )KU3Hb 4
Utoro 30
TEMATUYECKOE INIAHUPOBAHHUE
11 kaacce
Ne TEMA KOJINYECTBO
YACOB
1. Ctpoenue atoma u nepuoanyeckuit 3akon J[.M.Menneneena 6
2. Crpoenue BelecTsa 24
3. XHUMHYECKUE PEaKIUU 16
4, BemecTBa 1 ux cBoiicTBa 17
5. Xumus B xku3Hu O01ecTra 1
Bcero 64




