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MMoscuuTeabHas 3anucka xumus 10 kiaace

PaGouas mporpamMma cocrapiieHa Ha ocHOBe DeepaabHOr0 KOMIIOHEHTa 00pa30BaTeIbHOTO CTaHIapTa
obiero oopa3zoBaHus 10 XUMUH, pabouci mporpamMmel o xuMuu 10-11 xmacc(6a3oBbIii YPOBEHB), aBTOP
H. E. Ky3nenoa, U. M. TuroBa ,H. H. I'apa, A. ¥O. XKeruna, M. Ilnanera, 2011 roxa, aBTOpCKOI
nmporpamMmbl Kypca xumun 8-11 kimaccel  oOmieoOpa3zoBarenbHbIX yupexkaeHuii, asrop H. E. Ky3nemnosa ,
H. H. I'apa. Mocksa. U3natenbckuii nentp «Bentana-I'padg»-2015 rog .

CornacHo feiictByronieMy ydeOHOMY IuiaHy pabodasi mporpamma st 10 kiacca mpeaycMaTpHUBaeT
oOyueHre XuMUHM B 00beMe 2 4acoB B HEEI0, Bcero 68 vacos B rof . JlaHHas nmporpamMma peaan3oBaHa B
yueOnnke xumus 10 kmacc st ydgamuxcs o01eo0pa3oBaTeIbHbIX yUpexkaeHU (0a30BbIii YpOBEHb) MO/
penakuueit H.E. Ky3nenosoii, H.H. I'apa . MockBa u3narensckuii ieHTp «Benrana-I'padg»2015 rox.

CornacHo peiicTByronieMy ydeOHOMY IuiaHy pabodasi mporpamma Juist 11 kiacca mpeaycMaTpuBaeT
oOyueHue XuMuH B o0beMe 2 4acoB B HeZelto, Bcero 68 vacos B roj . JlaHHas nmporpamMma peanu3oBaHa B
yuebHuke xumus 1 Kimacc g yyamumxcs oOrieoOpa3oBaTeNIbHBIX YUpekaeHul (0a30BBIH YpOBEHb) MO
penakuueir H.E. Ky3nenoBoii , H.H. I'apa . MockBa u3narenbsckuii ieHTp «Benrtana-I'padg»2015 rog.

1.Ilnanupyembie pe3yabTaThl OCBOEHHUS YUeOHOT0 NIpeMeTa, Kypca
1.1. Ilnanupyembie pe3yJibTaThl 0CBOEHHUS Y4eOHOI0 NpeaMeTa, Kypca
JIuunocmupimu pe3ynbTaTaMu U3ydeHUs IpeaMeTa « XUMUS» SBISIOTCS CIEAYIOUINEe YMEHUS:
- OCO3HAaBaTh €JIMHCTBO W IIEJIOCTHOCTh OKPYXKAIOIIEr0 MHpPA, BO3MOKHOCTH €r0 MO3HAaBAEMOCTH H
O00BSCHUMOCTH HA OCHOBE JOCTH)KEHUN HAYKH; - MOCTENEHHO BBICTPAaMBaTh COOCTBEHHOE IEIOCTHOE
MHUPOBO33PEHHE: OCO3HABATH IMMOTPEOHOCTh U TOTOBHOCTH K CaMOOOPa30BaHMIO, B TOM YUCIIC U B paMKax
CaMOCTOSTENLHON NESATEIHLHOCTH BHE IIKOJIBL;
- OIICHWBATh >KU3HEHHBIC CUTYyallMd C TOYKHA 3pEHUs Oe30macHoro obpasza KU3HHM U COXpPAHEHUS
3JI0POBBS;
- OLIEHUBATh SKOJIOTHUYECKUN PUCK B3aMMOOTHOIICHHU I YeJI0OBEKA U MIPUPO/IBI;
- (GopMHUPOBATH SKOJOTUYECKOE MBIIUICHHUE: YMEHHE OIICHMBATh CBOIO JESATEIBHOCTh W IMOCTYIKH
JIPYTHX JIOJCH C TOYKH 3PCHUS COXPAHCHHS OKPYXKAIOIICH CpPe/bl - TapaHTa KU3HHU M OJIaronorydus
JroJielt Ha 3emuie.

Bocnumamensnuie pe3yivmanot

— ¢opMUpOBaHKE Yy MOJIOJOTO TTOKOJIEHUSI OPUEHTUPOB JJISl TPaKIAHCKOM, STHOHAIIMOHAIBHOM,
COIMAIbHON U KYJIBTYPHON CaMOUJICHTH(UKAIIMK B OKPYKAIOIIEM MUPE;

- BOCMNHUTaHWE OOydarolmuMXcs B JAyXe MaTpHOTHU3Ma, YBaXKEHHS K cBoeMy OredecTBy —
MHOTOHAIIMOHATFHOMY PocCcuiickoMy rocynapcTBy, B COOTBETCTBHH C HCSIMH B3aMMOIIOHWMAaHUS,
corjacusi 1 MUpa MEXJy JIOJbMHU U HApOAaMH, B JyXe JEMOKPATUYECKUX LIEHHOCTEW COBPEMEHHOTO
o011ecTBa.

Memanpeomemuvimu pelynbraramMu m3ydeHwms kypca «Xummus» B 10-11 kjaaccax sBisiercs
(dopmMHpoBaHUEe YHUBEpCAIbHBIX yueOHbIX aeiicTBuit (YVY ).

Pecynamugnvie YY/I:
— CaMOCTOSITENIbHO O0OHApy:KMBaTh U (POPMYJIHPOBATH YUeOHYIO MpoOJeMy, ONpenensTh Leib
y4eOHOM JesTEHHOCTH,
— BBIIBUTATh BEPCUU PELICHUS MPOOIEMBbI, 0CO3HABATH KOHEYHBII pe3yNbTar,
—paboTasi Mo IUIaHY, CBEPSTH CBOM JCHCTBHUS C LETBI0 H, MPU HEOOXOAUMOCTH, BbIOMPATH U3
MPEJIOKEHHBIX U MCKATh CAMOCTOATEIBHO CPEJICTBA JOCTHKEHHUS LIETH;
— (MHAMBHUIYALHO WK B TPYIIIE) TUIaH PEUISHUS MPOOIEMbL, HCIIPABJASTH OIUOKHA CAMOCTOSTENBLHO;
— B JIMAJIOTE C YYUTEIIEM COBEPIIEHCTBOBATH CAMOCTOSITENILHO BBIPAOOTaHHBIE KPUTEPUU OLIEHKH.
Oobyuarowuiica
- oOHapyxuBaeT u GopMynupyeT ydeOHy0 mpodieMy Mo PYKOBOJACTBOM YUUTEIS;
- CTaBMT IIeJIb JIEATEILHOCTH Ha OCHOBE MOCTABJICHHOMN MPOOJIeMBl M MPE/JIaraeT HeCKOJIBKO CIIOCOO0B
€€ JIOCTH)KEHUS;




- CaMOCTOSATEIHHO aHATM3UPYET YCIOBUS TOCTHIKEHUS IEIM HA OCHOBE yu€Ta BBIJCICHHBIX YUHUTEIEM
OpPUEHTHPOB JACUCTBUS B HOBOM y4eOHOM MaTepuale;
- IJTAHUPYET PECYPCHI IS JOCTUKCHHUS 1IETIH;
- Ha3bIBaeT TPYAHOCTH, C KOTOPHIMHM CTOJKHYJCS TNpHU PEIICHWU 3aJayd, W MpeajaraeT MmyTH HuX
peoIoNeHNS/ N30eTaHus B JalbHEHIICH NesITeTbHOCTH.
Ooyuarowuiica

MOJIYYUT BO3MOKHOCTh HayUUThCA:
— CaMOCTOSITETILHO CTABMTH HOBbIE y4eOHBIC IIENTU U 3a]1a4H;
- CaMOCTOSTEIbHO CTPOUTH )KU3HEHHbIE TJIAHBI BO BPEMEHHOI MEepPCIEKTUBE;
- TpHW TUTAHUPOBAHWH JOCTHIKCHHS IEJIed CaMOCTOSITENIbHO W aJIeKBAaTHO YYHTBIBATH YCIOBUS U
CpEeICTBa UX JOCTHKCHHUS,
- BBIIEJATh AIbTEPHATUBHBIC CHOCOOBI JOCTHKEHHMS IIEM M BbIOMparh Hambonee 3¢ (eKTUBHBIN
croco0;
- aJIeKBaTHO OLEHMBATH CBOM BO3MOXHOCTH JIOCTHIKCHHS LEIH ONPEACIEHHON CIIO)KHOCTH B
pa3IMyYHbIX cepax caMOCTOSTENbHOM 1eATeIbHOCTH.

Ilo3nasamenvuvie YY/I-
— aHAJIM3MPOBaTh, CPAaBHHUBATh, KJIacCUPUIMPOBaTh W 0000maTh (akTbl U SBICHUS. BBIABIATH
MIPUYMHBI U CIECTBUS MPOCTHIX SIBICHUM;
- OCYHIeCTBJIATH CPaBHEHHUE, KJIAcCU(UKAILIUIO, CAMOCTOSATENILHO BBIOMpAsi OCHOBAHHS U KPUTCPUH IS
yKa3aHHBIX JIOTHYECKUX OIEepallnii;
- CTPOUTH JIOTHYECKOE PACCYXICHUE, BKIIIOYAIOIIEE YCTAHOBJICHUE TPHYUHHOCIICICTBEHHBIX CBSI3EH;
- CO31aBaTh CXEMATUYECKHE MO/JICIH C BbIJICJICHHEM CYIIECTBEHHBIX XapaKTePUCTHK O0ObEKTa;
- COCTABJISAITH TE3UCHI, PA3IMYHBIC BU/IBI TUTAHOB (TIPOCTHIX, CJIOKHBIX U T.I1.);
- npeo0pa30BbIBATH WH(OPMALIKIO U3 OJHOTO BUJA B IpYyroi (TabauIly B TEKCT U 1Ip.);
- yMeThb OMNpEACIATh BO3MOXKHBIC HWCTOYHHKH HEOOXOIWMBIX CBEJCHHUW, IPOU3BOJUTH ITOUCK
nH(pOpMaIIUY, aHATTU3UPOBATH U OLICHUBATH €€ T0CTOBEPHOCTb.
Ooyuarowuiica
- OCYILECTBJISET PACHIMPEHHBIH MOUCK WH(GOPMAlMU C HUCHOJIB30BAaHUEM pECYpCOB OHOIHOTEK H
WNHrepHera;
- CYMTHIBaeT HH(OPMAIMIO, TPEACTABICHHYI0O C HCIOJIb30BAHUEM paHEe HEU3BECTHBIX 3HAKOB
(CMMBOJIOB) IPY HAJIMYMU UCTOYHUKA, COICPIKAIIETO UX TOJIKOBAHUE;
- CO3/1aeT MOJENU U CXEMBI JUJIs pelieHus 3aaad. [lepeBoauT ClokHYI0 MO cocTaBy MH(OpMAIHIO U3
rpaUIecKoro Wik CUMBOJIBHOTO TPEACTABICHHUS B TEKCT M HA000pOT;
- YCTaHABIIMBAET B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITHIA, SIBIIEHUH, MPOIIECCOB;
- YU4aCTBYET B IMPOEKTHO- MCCIIEIOBATEIBCKON IEATELHOCTH;
— IPOBOAMT HAOIIO/IEHUE U SKCIIEPUMEHT IO/ PYKOBOJCTBOM yUHUTEIS;
— ocylecTBisieT BbIOOp Hambonee 3((PEeKTUBHBIX CIIOCOOOB pelieHHus 3ajjad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;
— JIaeT ompeJesieHrne OHATUSM;
— yCTaHABIUBAET MPUINHHO-CIICJICTBEHHBIE CBSI3H;
— 00001IIaeT MOHATUS — OCYIIECTBIIAET JIOTHUECKYIO OIEPaIlMIo MEePexoa OT BHIOBBIX NMPU3HAKOB K
POJIOBOMY TOHSITHIO, OT MOHATHUS C MEHBIIUM 00BEMOM K IOHATHUIO C OOJIBITUM 00BEMOM;
— OCYIIECTBIISIET CPaBHEHHE M KIacCU(PHUKAIIUIO, CAMOCTOSITENIHO BBIOMPAask OCHOBAHUS U KPUTEPHUU IS
YKa3aHHBIX JIOTHYECKUX OTEpaInii;
— CTPOUT KJIaccu(UKAINIO Ha OCHOBE JTUXOTOMUYECKOTO JIeJIeHUs (HA OCHOBE OTPHUIIAHHUS);
— CTPOUT JIOTUYECKOE PacCyKJIeHHE, BKIIOUAIOIIEee YCTAaHOBICHNE MPUUYUHHO-CIIE/ICTBEHHBIX CBS3EH;
— OOBSICHSICT SIBIICHUS, TTPOIECCHI, CBSI3M U OTHOIICHUS, BRISIBIISIEMBIE B XO/I€ UCCIIETOBAHHS;
— 3HAET OCHOBBI 03HAKOMHUTEIFHOTO UTEHHS,
— yMeeT CTPYKTYpUPOBaTh TEKCTHI (BBIAETSET TIaBHOE W BTOPOCTENEHHOE, TJABHYIO HJICI0 TEKCTa,
BBICTPAUBAET MOCJIEI0BATEIBHOCTh OMUCHIBAEMBIX COOBITHI);
— CTaBUTH MPO0JIEMy, apTyMEHTHPOBATh €€ aKTyaJIbHOCTH;
— CaMOCTOSITENIbHO TIPOBOJUTH HCCIIEIOBAaHHME HA OCHOBE NPUMEHEHHUS METOJ0B HAOIIOJACHUS H
HKCIEPUMEHTA.

Kommynuxamugnoie YY/I:




- CaMOCTOSITENIbHO OPraHU30BbIBATH yueOHOE B3aMMoOJIeiicTBHE B Tpymnne (OnmpenensTh oOme 1ei,
pacrpenenars poJid, 10roBapuBaThbes APYr € APYroM U T.1.).
Ooyuarowuiica
— co0JII0JaeT HOPMBI IMYOJIMYHOM peuu U periaMeHT B MOHOJIOTE M TUCKYCCHH;
— I0JIb3YeTCsl a/IeKBAaTHBIMU PEUYEBBIMU KJIMILE B MOHOJIOrEe (IyOJIMYHOM BBICTYIUIEHHH), AMAJIOreE,
TMCKYCCHU;
— ¢opMynupyeT cOOCTBEHHOE MHEHUE U MTO3ULINIO, apIYMEHTUPYET UX;
— KOOPJIMHHUPYET CBOIO MO3UILHUIO € MO3ULUSAMH NApTHEPOB B COTPYAHUUYECTBE IPU BBIpaOOTKE 00OLIEro;
— YCTaHABIMBACT U CPAaBHUBACT Pa3HbIE TOYKU 3PEHUs, NMPEKIEC YeM NMPUHUMATh PELICHHUS U JIeNaTh
BBIOOD;
— CIIOPUT M OTCTAUBAET CBOIO MO3ULMIO HE BPAXKAEOHBIM JUIsl ONIIOHEHTOB 00pa3oM;
— OCYIIECTBISIET B3aMMHBIH KOHTPOJIb M OKa3bIBAET B COTPYTHHUUECTBE HEOOXOAMMYIO B3aHMOIIOMOIIIb;
— OpPTraHU30BBIBACT U IUIAHUPYET y4yeOHOE COTPYTHUYECTBO C YUMTEIEM M CBEPCTHHKAMHU; ONPEACIITH
1eJId ¥ (PYHKIUM YYaCTHUKOB, CIIOCOOBI B3aUMOICHCTBHUS;
— yMeeT paboTaTh B TpYNIE — yCTAaHABIMBAeT pabouue OTHOWIEHHs, 3()(PEKTHUBHO COTPYAHHUYAET H
CIOCOOCTBYET MPOAYKTUBHOM KOOIIEPALIUY;
— UHTErpUPYETCs B TPYIITY CBEPCTHUKOB M CTPOUT MPOAYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMU U
B3pPOCIIBIMU;
— YUYMTBIBATh Pa3HbIC MHEHUS U UHTEPEChl U 000CHOBBIBATh COOCTBEHHYIO O3UILIUIO;
Odyuarowguiica OJIy4YUT BO3ZMOKHOCTb HAYUYUTHCS:
— IPOIYKTHBHO pa3pemat KOH(JIMKTH Ha OCHOBE y4€Ta MHTEPECOB M MO3HMIUN BCEX YYaCTHHKOB,
MIOMUCKA U OLICHKH aJlbTEPHATUBHBIX CIIOCOOOB pa3pelleHns KOH(IIUKTOB;
— JIOTOBapUBAThCSI U MPUXOAUTH K OOIIEMYy PEIICHHIO B COBMECTHOW ESTEIBHOCTH, B TOM YHCIIE B
CUTYallu! CTOJIKHOBEHHS HHTEPECOB;
— Opatb Ha ce0s1 MHUIIMATHBY B OPraHU3aLUU COBMECTHOT'O JEMCTBUSA (J1€I0BOE JINJIEPCTBO);
— BJIaJICTh MOHOJIOTUYECKON M THAIIOTHYECKOH (popMamMH pedr B COOTBETCTBHU C IPaMMATUYECKUMU H
CHHTAaKCUYECKHMHU HOPMaMH POJTHOTO SI3bIKA;
— ClleIoBaTh MOPaJIbHO-ITUYECKUM U NCUXOJOTHYECKUM IMpPHUHLUIAM OOILIEHUS U COTPYIHMYECTBA HA
OCHOBE YBa)XHTEIHHOTO OTHOIIEHHS K MapTHEpPaM, BHUMAHHUA K JIMYHOCTH JIPYroro, ajaeKBAaTHOTO
MEXJIMYHOCTHOTO BOCHPHUSATHUS, TOTOBHOCTH aJI€KBAaTHO PEarupoBaTh Ha HYX/bl APYTHX, B YACTHOCTU
OKa3bIBaTh IMOMOIIb U IMOIMOHAIBHYIO TOIEPKKY MapTHEPAM B MpoIlecce JTOCTHKEHHS OOIIer Iern
COBMECTHOH /1€ TEIbHOCTH.
Ilpeomemnbimu pe3ynbTaTaMu H3yUCHUS IPEIMETA SBISIOTCS CIIEAYIONINE YMEHUS:
OOyyaromuiica Hay4YMTCs:
— 0CO3HABATH POJH BEHIECTB: - ONPENENATh POJb PA3IMYHBIX BEIIECTB B NPHUPOJIE U TEXHHKE,
OOBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE;
— paccMaTpMBaTh XMMUYECKHE MPOLECCHI:- MPUBOAUTH IPUMEPHI XUMHUECKUX MPOLIECCOB B PUPOJE;
- HAXOJUTh YEpPTHl, CBHUJICTEILCTBYIOIIME 00 OOMMX MNpHU3HAKAX XWMHYECKUX MPOIECCOB U WX
pasnuuMIX;
— UCNOJIb30BATh XUMUYECKHUE 3HAHUS B OBITY:— OOBACHATH 3HAUEHHE BELIECTB B JKU3HU U XO3siCTBE
YeJI0BEKa;
— OOBSICHATP MHP C TOUYKHM 3pEHMS XHUMHHU: NEPEUUCHIATh OTIMYUTENbHbIE CBOMCTBA XUMHYECKUX
BEIIECTB; pAa3IW4yaTb OCHOBHBIE XHUMHUYECKHE TIPOIECCH;  OMPEAETSATh OCHOBHBIE  KJIACCHI
HEOPTraHMYECKUX U OPTaHMYECKUX BEIIECTB; IOHMMATh CMBICIT XUMUYECKAX TEPMUHOB.
— OBJIa/IeHMe OCHOBAaMH METOJI0B MIO3HAHUS, XapaKTEPHBIX JJISi €CTECTBEHHBIX HAyK:— XapaKTepU30BaTh
METOABl XWMHYECKOW Hayku (HaONro/IeHHe, CpaBHEHHE, DKCIEPUMEHT, M3MEpPEHHE) W WX pOJIb B
MO3HAHUU TMPUPOJIBL; TPOBOIUTH XUMHUECKUE OMBITHI M SKCIIEPUMEHTHI U O0BSICHATH UX PE3YJIbTaThI.
— YyMeHHe OLEHMBATH TIOBEJCHHE YeJIOBEKa C TOYKH 3pEHHUS XUMHUYECKOW O€30MacHOCTH IO
OTHOIICHHIO K YEJIOBEKY W MPHUPOJE: HCIOIh30BATh 3HAHWS XHMHW TPH COOJIOJACHUHW TPABHI
MCTOJIb30BAaHUS OBITOBBIX XUMUUYECKUX MPENapaToB; pa3nyaTh OMACHbIE U OE€30IIaCHbBIC BEUIECTBA.
OO0yuyarouuiics NOJy4UT BO3MOKHOCTh HAYUYUTHCS:
- BBIJIBUTATh U MIPOBEPATH SKCIIEPUMEHTAIBHO I'MIIOTE3bl O XUMHUYECKHX CBOMCTBAX BEILECTB HA OCHOBE
MX COCTaBa M CTPOEHUS, X CIIOCOOHOCTH BCTYINATh B XUMHUECKUE PEAKIINHU, O XapaKTepe M MPOITyKTax
Pa3NUYHBIX XUMUYECKUX PEaKIIHii;



- XapaKTepu30BaTh BEILLECTBA II0 COCTaBY, CTPOCHMIO M CBOMCTBAaM, YCTaHaBIMBAaThb IPUYUHHO-
CJICZICTBEHHBIE CBSI3U MEXY JaHHBIMH XapaKTepPUCTHKAaMH BELIECTBA;

- COCTaBJIATH MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHUS 110 COKPAILIEHHBIM HOHHBIM YPaBHEHUSM;

- IPOTHO3UPOBATh CHOCOOHOCTh BEILIECTBA MPOSIBIATH OKHUCIMTEIbHbIE WJIH BOCCTAHOBUTEIbHBIE
CBOMCTBA C yYETOM CTEIIEHEN OKUCIEHUS 3JIEMEHTOB, BXOISALINX B €r0 COCTaB;

- COCTaBJIAATh yYpaBHEHMsI pEAKLUUi, COOTBETCTBYIOUIMX IIOCJEI0BATEIbHOCTH IPEBPALICHUIN
HEOPraHMUYECKUX BEIIECTB PA3IMUHBIX KIaCCOB;

- BBIBUTaTh U IPOBEPATh SKCIEPUMEHTAJIbHO TMIIOTE3bl O PE3yJIbTaTax BO3IACUCTBUS PA3IUYHBIX
(aKkTOpPOB HA U3MEHEHUE CKOPOCTH XMMUYECKON pEaKIIiH;

- UCIOJIb30BaTh NPHOOPETEHHBIE 3HAHMS AJIS SKOJIOTMYECKHU IPAMOTHOTO IMOBEJEHHS B OKpYXKarollen
cpexe;

- HCHOJb30BaTh NPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIMM IPU BBINOJHEHUHM IPOEKTOB U y4eOHO-
MCCIIEIOBATEIBCKUX 33/1a4 110 U3yYEHUIO CBOMCTB, CIIOCOOO0B MOJYYSHUS U PACIIO3HABAHUS BELIECTB;

- 00BEKTUBHO OLIEHMBATh HH(POPMALIHIO O BELIECTBAX U XUMHUUYECKUX IIpoleccax;

- KPUTHUYECKH OTHOCHUTHCS K TCEBJOHAYYHOU MH(MOpPMAINH, HEAOOPOCOBECTHOW peKiIaMe B CPEICTBAX
MaccoBOM nH(popMaLny;

- 0CO3HaBaTh 3HAYEHNUE TEOPETUUECKUX 3HAHUH 110 XUMHUHU I IPAKTUUECKOMN JEATEIbHOCTU YEJIOBEKA;
- co3JaBaTb MOJEIM M CXEMbl s pPEUIeHHs Y4eOHbIX M I103HABaTEIbHBIX 3a/ay; I[TOHMMAaTh
HEOOXOUMOCTh COOJIOICHUST TPENNUCAHUHN, NpPeAJIaraéMblX B HHCTPYKIUSAX TI0 HCHOJIB30BAHUIO
JIEKapCTB, CPEJCTB OBITOBON XUMUU U JIP.

2. Coneprxanue y4eOHOro nmpeaMmera
2.1. Conep:xanue y4e0HOro Kypca
10 kmacc (6a30Bblii ypoBeHb) (68 yacos)
Tema 1. BBenenue B oprannyeckyro xumur (1 1)

OpraHI/I‘leCKI/IC BCIICCTBA. Opl"aHI/I‘leCKaH XUMMUA. HpeI[MCT OpraHI/I‘IGCKOﬁ xuMuH. OTINYUTENLHBIC
IIPU3HAKKU OPraHUYCCKUX BCUICCTB U UX peaKHHﬁ. I/ICTOpI/IH 3apOXKACHUA U PA3BUTUSA XUMHU.

Tema 2. Teopusi CTpOeHHUsI OPraHUYECKHX COeMHEHMIT (24 )

Teopus xumuueckoro crpoenusi A.M. bytnepoBa: OCHOBHBIEC MOHSTHS, TOJOXKEHUS, CIEeACTBUS. Pa3Butue
TEOpPUH XUMHUYECKOTO0 CTPOCHMSI Ha OCHOBE DJJIEKTPOHHOM Teopuu cTpoeHust atoma. CoBpeMeHHbIE
IIPEJCTABICHUS]T O CTPOGHMM OpPraHMYecKUX coeauHeHud. M3omepsl. HM3omMepus. Omnupudeckue,
CTPYKTYpHBI€, JIEKTpOHHbIE (HOpMyIibl. Moaenn MoJieKysl OpraHu4eckuX coeluHeHui. XKu3Hp, HaydHas U
ob1ecTBeHHas AestenbHocTh A.M. bytiepoga.

Hemonctpanuu. Craiiasl, Tabmuisl. OOpa3ibl OpraHuuecKUX BEIIECTB M MATEPUATIOB M U3IETUN U3 HUX.
Monenu MOEeKyl OPraHUYECKUX BEILECTB.
Tema3. Oco0eHHOCTH CTPOEHUS U CBOICTB opraHuveckux coequHenuii. Ux kiaaccupuramus (3u)

DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE OPraHWYECKUX COeAMHEHWM. ['MOpuam3aius 3IeKTPOHHBIX
opbutaneii. Tumbl ruOpuAM3anMK 3JIEKTPOHHBIX opOuTaneil aromoB yriepoaa. [Ipocras u KparHas
KOBaJICHTHBIE CBsI3U. MexaHU3M 00pa30BaHMsS KOBaJCHTHOW cCBs3U. [IOHATHE O TOMOJOTHYECKHX psiiax
OPraHNYeCKUX COCTMHEHUN. MeTO bl UCCIAEAOBAHUS OPTaHUYECKUX COEAUHEHH.

Tema 4. Teopernueckue OCHOBBI, MeXaHM3Mbl M 3aKOHOMEPHOCTH TNPOTEKAHMS PpPeaKIui
OpPraHuYecKux coefuHeHu (5 4)

Oprannueckue peakii Kak XUMHUYECKHe CUCTEMBI. [ OMOreHHbIE U TeTepOreHHbIe CUCTEMBI. PeakiimonHas
cocoOHOCTh. (OCOOEHHOCTH TPOTEKAHUS peaklUuid OpraHudeckux coeauHeHuil. Twumbl pa3pbiBa
KOBAJIEHTHBIX CBA3€H B OPraHMYECKUX BEHIECTBaX. MeXaHU3Mbl U TUMBI peakiuid. CKOpOCTh XUMUYECKHX
peaKuui.

Hemonctpanuu. IlmaBnenwe, oOyrauBaHME€ ¥ TOpPEHHE OPraHWYECKHX BEIIECTB. PacTBOPUMOCTH
OPraHMYECKUX COCAUHEHHMH B BOJE UM HEBOJHBIX PACTBOPUTENAX. B3auMOAelCTBUE ATUIIEHA U allETUIIEHA C
OpOMHO¥ BOJON. DKCTPAKITUS PACTBOPUTEIIEM.

Pacuernrie 3agaun. HaxoxaeHrne MONEKyIsipHOM (OpMyIbl BEIIeCTBa, HAXOMAMIIErocs B ra3000pa3HOM
COCTOSIHHUH.



Tema 5 . YraeBogopoast (17 1)

Ankanpl. CTpOCHHE MOJIEKYJT aJIKaHOB. ['OMoJlorMYecKuil psjl. HOMEHKIarypa u uzomepus. Kondhopmepnl
(xoucopmarust). dusnyeckue CBOMCTBAa ajIKaHOB. XWMHUYECKHE CBOMCTBA: TOpEHHE, TaJIOTEHUPOBAHMUE,
TEpPMUYECKOE pasiiokeHue, ndomepuszanus. Haxoxaenue ankanos B npupoze. [lonmydyenue u npumeHeHue
QJIKAHOB U UX MPOU3BOJIHBIX. DKOJIOTHYECKasi POJIb TAJIOreONPOU3BOIIBIX aJTKAHOB.

Huknoankanel. CTpoeHUE MOJEKYJ, TOMOJIOTUYECKUN psijl, (pu3nueckre CBOWCTBA, PACIpPOCTPAHEHHE B
npupoje. Xumuueckue cBoiicrsa. Kondopmarus HukioankaHos.

Ausikenbl. CtpoeHue Mmosiekyn. dusznmueckue cBoicTBa. M3omepus: yriepoaHod IEnu, MOJIOXKECHUS
KpaTHOM CBA3U, LHC-, TpaHc-uzoMmepusa. Homenkiarypa. XHMHYECKHE CBOMCTBA: PEAKIUs OKHUCIIECHUS,
npucoenuHeHus, noaumepusanuu. [IpaBumo B.B. MapkoBumkosa. Ilommatunen. CrnocoObl ToMydeHHs
3THJICHA B JIA0OPATOPUU H MPOMBIIILIICHHOCTH.

Ankanuensl. Ctpoenue. dusnyeckue cBoiicTBa. XMMHYECKHE cBoWcTBa. Peakuun mpucoequHeHus u
nonumepuzanyn. Mesomepusiii a3¢dext. [Ipuponusiii kaydyk. CunTeTHYeCKHi Kayuyk. Pesnna.

Anxunbl. Ctpoenue monekyn. Pusnyeckne M XMMHYECKUE CBOMCTBA. Peakuuu npucoeauHEeHUs M
3amenenus. [lonydyenue. [Ipumenenue.

Apomartudeckue yriaeBoaopozsl (apeHsl). benson u ero romonoru. Ctpoenue, pusmueckue cBOICTBa,
u3oMepus, HOMEHKIaTypa. Pe3onancHas sHeprus. XUMUYECKHE CBOMCTBA: PEaKUUU TaJOTC€HUIIPOBAHMS,
HUTPOBAHUS, AKWINPOBaUUs (Ha MIPUMEpPE B3aUMOACHCTBUSI C XJIOPMETAHOM ), IPUCOCTUHEHUS], OKUCIICHUSI.
OcCoOeHHOCTH XMMHUYECKHX CBOMCTB T'OMOJIOTOB O€H30Ja Ha MpuMepe Tolryojda (peakiuu OEH30JBHOTO
KoJblla ¥ OOKOBOW menu). VMICTOYHMKM NPOMBIIUIEHHOTO TMOJY4YeHUs M NpPUMEHEHUss OeH307la M €ro
roMmoisioroB. OpueHTHpylolllee AeWcTBUE 3aMecTuTerael B O€H30JbHOM Koublie. ['eHeTmyeckas CBS3b
yriaeBofopoaoB. [IpuMenenue yrnesogopoaos

Tema 6. Ciuptbl. @eHoJbl. (7 1)

OpnnroatomHubie ciupThl. Kimaccudukarus, HOMEHKIIATypa U U30MepHsl CITUPTOB. [IpenenbHbIe 0/IIT0aTOMHBIC
cupThl. ['OMONIOTHYECKUIT psiji, cTpoeHHe W (U3HYECKHMEe CBOWCTBA. BomopomHas cBsi3b. XHMHYCCKHE
cBOiicTBa. BaxkHeillne mpeacTaBUTENN OAHOATOMHBIX crnupToB. CrnupTtoBoe Opoxenue. I[lomydenue u
npuMeHeHue crnupToB. CIUPTHI B )KU3HU YenoBeka. CIIUPTHI U 3/T0POBbE.

[Tpocteie a¢upsl. Cocta, puznyeckue CBONCTBA, CHIOCOOHOCTh 00PA30BBIBATH C BO3yXOM B3pBIBUATHIC
CMecH, IPUMEHEHUE, NodydeHue. JuaTunoBsiii a¢up.

MHoOroaroMHble CHUPTHI. OJTUJIEHIVIMKOIb U riuiepud. CocTaB, CTpOEHUE, BOAOPOAHAS CBS3b.
dusnyeckre u Xumudeckue cpoicTna. [Ipumenenne. KauecTBeHHbIE peakIui HA MHOTOATOMHBIE CITUPTBHI.

®enoubl. DEHOIT: COCTaB, CTPOCHHUE MOJIEKYJIbI, (DU3UKO-XUMUYECKUe cBoicTBa. [I[puMenenue deHomna u
ero coenuHeHuil. Mx TokcuyHOCTh. M30oMepusi B JBYX- M TPEXaTOMHBIX (EHOJIAX TIO TOJIOKEHHUIO
TUAPOKCHITBHBIX TpynIl. [InpokaTexuH, pe3opunH, THAPOXUHOH.
Tema 7. Aabaerubl , KeTOHBI (24)

Knaccupukanusa anprernynoB. ['omonoruueckuid psii  OpelenbHbIX — anbaeruaoB. Homenkiatypa.
®u3nyecKre CBOMCTBA. XMMUYECKUE CBOMCTBA: PEAKIIMU OKHUCIICHUS, TPUCOCAUHEHUS, TTOJTMKOH ICHCAIUH.
KauectBenHnas peakius ¢ (yKCUTICEpHUCTON KucinoToil. DopManbAeru U aleTaibAeTHA: MOIyuYeHUuEe U
MpUMEHEHUe. AKPOJIEHH - IPEACTaBUTENh HEMPEIETbHBIX allbJETHI0B. AKpOJIEHHOBAas pooda.
Keronsl. AuieToH: cTpoeHue, pusndeckue CBONCTBa, ONTy4YeHue, NpuMeHenue. M3omepus.
['eneTnueckas CBsI3b yIiI€BOJAOPOAOB, CHUPTOB U ANIBJIETU]IOB.
Tema 8. Kap6onoBbie kncioTbl. Ciao:kubie 3pupbi (7 1)

Briciire xupHbIE KUCTOTHI: TAIbMUTHHOBAA U cTeapuHoBas. Kparkue cBefeHusl 0 pacClipOCTpaHEHUH B
MIPUPOJE, COCTABE, CTPOEHUHU, CBOMCTBAX U IPUMEHEHUU. MBbLia.

OnHOOCHOBHBIE HETpeebHBIE KapOOHOBBIE KHCJIOTHI: aKpPHWJIOBas, OJeWHOBas, jJuHoieBas. Coctas,
CTPOEHUE, PAaCIIPOCTPAHEHHE B IpUpoe. Peakiiuu rugporenn3auuu U okuciaenus. Mzomepus.

Kpatkue cBeneHuss 0 IBYXOCHOBHBIX HEHACHIIICHHBIX KapOOHOBBIX KHUCIOTAX: IABEJIEBOM, STHTAPHOM.
Ux cocraB, cTpoeHue, pusndeckre U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, PACIIPOCTPAaHEHHE B MPHUPO/IE.
Kpartkue cBenenus 06 apoMaTHIECKUX KACIOTaX: OCH30MHOM, alleTHIICATUITAIIOBOM.

Cnoxubie »¢upsl. CoctaB U HOMeHKJaTypa. dusznueckue M XUMHUUecKHe cBoiicTBa. [IpumeHeHue
MEUEHBIX aTOMOB IS HW3Y4YEHUS MEXaHW3Ma peakiuu 5dTepuduranuu. [Uapoau3 CIOXKHBIX 3(HUPOB.
PacmipocTpanenue B mpupojie ¥ mpuMeHeHne. DPUpHbIE Macia.

Tema 9. Azorcoaep:kammue coequnenus (74)



Amunbl. Knaccudukamnus, coctas, nzoMepus 1 HoMeHKIaTypa. ['omonornueckuii psa. Ctpoenue. Peakius
OKuCJIeHUsI aMuHOB. [IpumeHeHne W monydyeHue. AHWIMH — TMPEACTaBUTENb apOMAaTUYECKUX aMHUHOB.
Crpoenne Monekyibl. PU3NUECKUE U XUMUYECKUE CBOMCTBA, KaueCTBeHHas peakuusi. CrocoObl mosryueHus..
[Ipumenenne aMUHOB. ApOMAaTHYECKUE TETEPOLUKINYEecKHe coenuHeHus. [lupunuH u nuppon: cocras,
crpoenue Moisiekys. OCHOBHBIE CBOMCTBA. TabakoKypeHHe U HAPKOMaHUsSI — yrpo3a )KU3HH YEJIOBEKa.

Tema 10. BemecTBa KUBbBIX KJIeTOK. (104)

[Tonstue o nunuax. XKupsl: coctaB, pu3nueckre 1 XuMHUYECKHe CBOMCTBA kupoB. Kimaccuduxarius ;xupos.
[IpomblnieHHBINH TUAPONINU3 KUPOB. JKUPBl B )KU3HU yYeloOBeKa M yenoBedecTBa. JKHUpbHI Kak MUTATENbHbIC
BELIECTBA.

Knaccudukanus yrneBomoB. OOpa3oBaHue yrieBoAOB B mporecce (GorocuHTe3a. ['T0o0anbHBIN XapakTep
¢dorocuntesa. Ponb yriieBosoB B MeTab0JIM3Me )KUBBIX OPTaHU3MOB.

Monocaxapuasl. ['moko3a: ¢pusndeckue cpoiictBa. CTpoeHHE MOJIEKYJIbl: albJAETUAHAS U LUKIMYECKUE
dopmbr. Tayromepusi. Xumuueckue cBoWcTBA. [IpupogHBIE MCTOYHUKH, CIOCOOBI TMONyYEHUS H
npuMeHeHus. [IpeBpanieHne rroKo3bl B OpraHu3Me 4elI0BEKa.

Hucaxapunel. Caxapo3a. Haxoxnenue B npupone. buonorudyeckoe 3nauenue. CocraB. dusnueckue u
XUMHYECKHe cBolcTBa. [IpombinuieHHoe momydenue. I'maponus. BoccranaBinmBaromme H- He
BOCCTaHABJIMBAIOLIUE TUCAXAPUIBL.
enmrono3a — npupoaHsiii noaumep. CocTas, CTPYKTYpa, CBOICTBA, HAXOKIAEHHUE B IPUPOJE, IPUMEHEHUE.

AmuHokucnotel. CocraB, CTpoeHUE, HOMEHKiIarypa. M3omepus MO MONOKEHUI0 aMUHOTPYIIBl U
orntuyeckas nomepus. 'omonornyeckuii psa amuHokuciaor. O6pazoBaHue OUMOISIPHOTO HOHA. ~AMHHOKU-
CIIOTBI, BXOZsIIME B cocTaB OenkoB. dusmueckue cBoiicTBa. HelTpasibHble, OCHOBHBIE U KHUCJIOTHBIE
AMUHOKHCIJIOTBI. XUMHYECKHE CBOMCTBA. /[BOMCTBEHHOCTh XMMMUYECKHMX peakuuil. Pacrpocrpanenue B
npupoae. IlpuMmeHnenne u noinydeHue: aMMHOKUCIIOT B JIaOOpaTOpHH.

IMentuasl u nonmunentuasl. CoctaB u crpoenue. [lonmunenTuasl B Npupoae U UX OMOIIOTHYEcKas pollb.
Hazpanust nonunentuaos. ['opMOHBI (MHCYJIMH), aHTUOMOTUKY (IEHULWIINH), TPUPOIHBIE TOKCUHBI.

benku. Knaccudukanus GenkoB IO cocTaBy M IPOCTPAHCTBEHHOMY cTpoeHuto. IIpocTpaHcTBEeHHOE
cTpoeHue-. YeTBepTruUHas, CTpykTypa. PU3NYECKUe CBOMCTBA. XapaKTEPUCTUKA CBA3EH, MOIIECPKUBAKOIINX
3TH CTPYKTYpbl. XuMuueckue cBoiictBa. KauectBenHsle peakiuu Ha Oenku. ['maponus. Cunres GenkoB.

[IonATHE O HYKJIEHMHOBBIX KUCIOTax Kak npupoansix nosmmMepax. PHK u JIHK, ux mectonaxoxnenue B
KHUBOM KieTke M Ouosnoruueckue QyHkuuu. CTpoeHHE MOJEKYd HYKJIEHHOBBIX KHCJIOT: a30THCTbIE
OCHOBaHMS, HyKJIeoTHabl. [IpuHnmm komrieMeHTapHocTH. OOmme mpeacraBienus o crpykrype JIHK.
Penynnukanus JIHK. Ponb HyKJIEMHOBBIX KHCIOT B OuocuHTe3e Oenka. Marpuunble, pruOOCOMHBIE,
tpancnioptHele PHK. Tpanckpunums. Tpancnsauusa. TpumuietHsiil reHeTnyeckuid kox. Mcropust OTKpBITUS
crpykrypsl JIHK. CoBpemenHble nipeacTaBieHus o ponu U pynkuusx JTHK

Tema 11. BoicokomoJiexyasipubie BemecTBa. (34)

OOmuue MOHATHS O CHUHTETHUYECKUX BBICOKOMOJIEKYISPHBIX COEIUHEHUSX: IOJUMEpP, MaKpOMOJIeKyJa,
MOHOMEp, CTPYKTYpPHOE 3BEHO, CTENEeHb MoauMepu3auur. POU3NYEeCKHe W XHUMHYECKHE CBOWCTBA
nonumepoB. Kiaccudukaims monuMepoB. Peakuuy HONUMEpU3aldd U HOJNUMKOHACHCAIMU. MexaHH3M
pC€akuu IMOJIMMEPHU3ALNN. CHHTETHYECKHUE KaydyKu: 6YTa)II/ICHOBI)II\/'I u I[I/IBI/IHI/IHOBBII\/’I. CHuHTETHYECKHE
BOJIOKHA: alleTaTHOE BOJIOKHO, JIABCAH M KalPOH; TJIACTMACCHL.

Tema 12 .3amura okpy:karomeii cpeasl. (2 9)

Oxomnorusi. [loHsATHE O XUMHUYECKON HKOJOTHH. XHUMHUYECKHE OTXObl. YTJIEBOAOPOJbI, BpPEAHBIC IS
37I0pOBbsl 4YEJIOBEKA. BiMsHHE Ha OKPYXAWOUIYI0 CpeAy IPOU3BOIAHBIX YIVIEBOAOPOJIOB. XHMHUUYECKas
9KOJIOTHS KaK KOMILUIEKCHAsl HayKa, U3y4arolllas COCTOSIHUE OKpyXkarolen cpeabl. KOMIIEKCHBIN XapakTep
BO3JICUCTBHUSI Ha OKPYXKAIOMIYIO CPEy W TMOIMYJSIIIAN JKUBBIX 0COOCH Pa3IMYHBIX OPTraHUYECKUX BEIICCTB.
CriocoObl yMEHBIIIEHUSI HETaTUBHOTO BO3JCUCTBUS Ha MPUPOAY OPraHUYECKUX COeAMHEHUU. [IpomyKThI
YEJIOBEUECKOU, JEATENBHOCTH - HCTOYHMK 3arpsi3HEHHUI OKPYKaroLIeN CpeJibl.

2.2. Conep:xanue yued0HOro Kypca
11 knacc (0a30Bblii ypoBeHb) (68 yacos)
Tema 1. BaxkHelinme nNoHATHSI U 3aKOHBI (24aca).
HaquLIe METOAbI ITIO3HAHUA BEIICCTB U XUMHUYCCKUX sBiieHui. Poin SKCIICPUMCHTA U TCOPUH B XUMHUH.



Tema 2. Teopust crpoenusi aroma. Ilepuoanyecknii 3axkoH u Ilepuoanyeckasi cucreMa XMMHYECKHX
asieMenToB .. Menaeneena. (11 yaco).

AtoM. M3otombl. ATOMHBIE OpOMTaNM. DIEKTPOHHASA KiaccU(UKALUs SIEMEHTOB (S-, P- DJIEMEHTHI).
OCoOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0UEK aTOMOB NEPEXOAHBIX AIeMeHTOB. [leproanyeckuii 3aKoH 1
MEpUOJNYECKasi CUCTEMa XUMHYECKHX aemMeHToB J[.Ml.MeHneneeBa, nX MHPOBO33PEHUECKOE M HAYYHOE
3HayeHue. KoBasieHTHasi CBs3b, €€ Pa3sHOBUJHOCTH M MeXaHM3Mbl oOpa3oBaHus. CTeneHb OKHUCICHUS U
BAJICHTHOCTh XMMMUYECKHUX d3jeMeHTOB. MonHast cBs3b. Karvonel u  aHuoHsl. Mertaminueckas
CBSI3b. Booopoonas céa3vb. Enunas npupojia XMMUUECKUX CBS3EH.

KayecTBeHHBINT M KOJMYECTBEHHBIN COCTAB BELIECTBA. BeliecTBa MOJEKYISPHOIO M HEMOJIEKYJISIPHOTO
cTpoenus. Kpucrammmyeckue pemerky.

Tema 3. Cmecu u pacTBoOpbI BemiecTB. (94acoB)

Yucrtsle BemecTBa u cMecu. CrocoObl pa3/ieneHus cMeceil U UX UCIOIb30BaHUeE.

Hctunnble pactBopbl. CriocoObl BhIpaXXKEHHS KOHIIEHTPALMM PacTBOPOB: MaccoBasl J0Js PacTBOPEHHOIO
BemlecTBa. Jlucconuanus 3JeKTPOJIMTOB B BOJHBIX pacTBopax. CUiIbHbIE U ClIa0ble 3NEKTPOIUTHL.  [lonamue
0 KOIOUOAax u ux 3Havenue (301u, enu).

Tema 4. Xumnueckue peakuum . (15 yacos).

Knaccupukanuss XMMHUYECKHX peakiuii B HEOPraHMYECKOW M OPraHMYeCKOM XHMHUU IO Pa3IuYHBIM
npu3HakaM. OcOOEHHOCTH peakluil B OpraHn4ecKol XUMHUH.

Peakuuu noHHOro o6MeHa B BOAHBIX pacTBOpax. I 'Maponn3 HEOPraHMYECKUX U OPraHUYECKUX COECTUHEHUH.
Cpenia BOJHBIX PacTBOPOB: KHCHasl, HelTpasibHas, menoyHas. Bonoponanslii nokasarens (pH) pactBopa.
TemmoBoit 3 (HeKT XUMUIECKON PEeaAKITHH.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE — PEAaKLUU. JJIEKTPOJIM3  PACTBOPOB M paciasBoB. [Ipaktuueckoe
IIPUMEHEHHE JJIEKTPOJIN3a.

CKopoCTb peakiiy, ee 3aBUCUMOCTb OT pa3inyHbIX GakTopoB. KaTanuzaTops! u katanus. [Ipencrasienue o
bepMeHTax, Kak OMOJOTMYECKUX KaTalln3aTopax OeIKOBOI MPHPOIBL.

OO6patuMocTh peakuuii. XuMHYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEILICHHUS.

Tema 5. MeTainl (8 yacoB)

Mertamipl.  DJEKTPOXUMMUYECKHHM  psiig  HampshkeHMH — MmeraiuioB.  OOmme  crmocoObl  MOJydeHUst
MeTaioB. [lonamue o kopposuu memannog. Cnocobwvl 3auyumsl om KOppo3uu.

Tema 6. Hemerasibl (5 yacoB)

Hemertannbl. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA TUIIMYHBIX HEMETAJIJIOB (HA IpUMEpE BOAOPO/a,
KHUCJIOPO/Aa, TaloreHoB U cephl). OOmas XapakTepHCTUKa MOATPYINBI rajoreHoB (oT ¢Topa no Hona).
biaroponnsie rassi.

Tema 7. Kinaccndukanus 1 B3aMMOCBSI3b HEOPraHU4YEeCKNX M OPraHMYeCKHUX BemlecTs. (3 yaca)
Knaccupukanus XvMHUYeCKUX BEIIECTB B HEOPraHMYECKOW M OPraHWYECKOM XMMHMM IO pa3IudHbIM
npu3HakaM. OcoOEHHOCTH peakIuil B OpraHn4ecKOi XUMHUH.

Tema 8. IIpon3BoACTBO H NPHMEHEHHE BEIIECTB U MaTepuaioB. XuMus H :ku3Hb. (10 yacos)

Xumus u 3710poBbe. JlekapcTBa, (epMEHTBI, BUTAMUHBI, TOPMOHBI, MUHEpaibHble BOAbL. [IpoGiemsl,
CBSI3aHHBIE C IPUMEHEHHEM JIEKapCTBEHHBIX MTPENapaToB.

XuMmusi B TOBCEIHEBHOW >XuM3HU. Motonme M uyuctsamue cpexacrBa. IlpaBuna Oe3omacHoil paGoTel co
cpeacTBaMu ObITOBOM XMMHUU. bpITOBas XMMHueckasi FpaMOTHOCTb.

IIpoMBIIITIEHHOE OJyYE€HNE XUMUYECKUX BEILECTB HA IPUMEPE IPOU3BOJCTBA CEPHON KHCIIOTHI.
XHAMHMUYECKOE 3arps3HEHUE OKPYKAIOLIEH CPEABI U €r0 MTOCIEICTBHS.

Tema 9. Metoabl nmo3Hanusi B XuMuu. (3 yaca)

Hayunble MeTo/1bI MO3HAHMS BEIIECTB U XUMUYECKUX SIBIECHUI.

EcrecTBEeHHO Hay4yHas KapTUHA MUDA.

XuMHUecKoe 00pa3oBaHUE CErOIHS.

Hrorosoe nosropenne (2 yaca)

3. TemaTuuyeckoe NJIAHHPOBAHHE KYpPCa XMMHH
3.1. TemaTu4eckoe NIaHNPOBAHUE KYPCAa XUMHUH

10 o6ureo0pa3oBaTebHBII KiIace



(2 yaca B Hee10, Bcero 68 yacon)

Bcero N3 Hux
4acoB
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Paszgea I. 11

TeopeTu4yecKkue OCHOBbI OPraHUYeCKO XUMMH.

Tema 1. BBenenne. 1

Tema 2. Teopusi cTpoOeHHsI OPraHUYECKUX COCANHEHHUI. 2

Tema 3. Oco0eHHOCTH CTPOECHHSA M CBOMCTB OPraHNYecKUX 3

COeIMHEeHHU.

Tema 4. 3ak0oHOMEpPHOCTH NPOTEKAHNSA XMMHYECKHUX peaKumii ¢ 5 1

y4acTHeM OPraHM4YecKHX BellecTB.

Paznea Il. 40

Kaaccbl oprannyecknx coeiuHeHui.

Tema 5. Yri1eBoa0poabl. 17 1 1

Tema 6. Ciuptbl U QeHOJIBbI. 7

Tema 7. Anbaeruabl 1 KeTOHBDI. 2

Tema 8. Kapoonosbie kuciorbl. Ci10o:xkHbIe 3pupbI. 7 1 1

Tema 9. A3oTcoaep:xaniue OpraHuvyecKue coeJUHEeHN . 7 1

Pa3nean I11. BemecTBa :KMBBIX KJIETOK. 10

Tema 10. BenrecTBa sKMBBIX KJIETOK. 10 2

Paznen IV. Oprannyeckasi XuMHsl B ’KH3HH YeJ10BeKa. 5

Tema 11. BbicOKOMOJIeKY /ISIPHBIE BeIECTBA. 3

Tema 12. 3ammTa oKkpy:Kawmei cpeabl 0T BPEAHOTO 2 1

BO3/1elCTBHS OPraHNYeCKUX BellecTB.

HTorosoe noBropenue 2

Bcero 68 5 4

3.2 TemaTH4eckoe NIaHNPOBAHUE KYPCa XUMHUH

11 o6meo0pa3oBaTebHbII KiIace

(2 yaca B Hezes110, Bcero 68 yacon)




Bcero N3 aux
4acoB
Tema ypoka z =

e 2 a g
X = A
s 5 ooz
QO o A
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Tema 1. Ba:kHeli e MoHATHS U 3aKOHDI 2

Tema 2. Teopusi crpoenusi atroma. Ilepuoanyeckuii 3aKoH u 11

Ilepuoauyeckas cucreMa xXumMmu4eckux jiemenTon . A.

MemnaeieeBa.

Tema 3. . CMecHu 4 pacTBOpPbI BellleCTB. 9 1 1

Tema 4. XuMnuecKue peakuuu 15 1

Tema 5. MeTaJL1bl 8 1

Tema 6. Hemerasibl 5

Tema 7. Knnaccupukanusi 1 B3aMMOCBA3b HEOPraHMYECKUX U 3 1 1

OpPraHuYecKuX BellecTB.

Tema 8. [Ipou3BoaCTBO U NPUMEHEHHE BELIECTB U MATEPHAJIOB. 10

XHMHA U KU3Hb.

Tema 9. Metoanl HO3HAHUSA B XUMHUH. 3

HUTorosoe noBropeHue 2

Bcero 68 3 3




