rocyapcTBeHHoe 0Xo/lzkeTHOe 00pa3oBaTe/IbHOE YUPEKIeHHE
Camapckoii o61acTH cpennsis 06meo6pazoBaTeabHas mKoaa ¢.CHIEILKHHO
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TIlosicHuTEIbHAS 3aIIHCKA

[Iporpamma paspaborana Ha ocHoBe DeepaabHOTO KOMIIOHEHTA FOCYAapCTBEHHOTO
00pa30BaTEIFHOTO CTAHIAPTa CPEIHEro 00IIero 00pa3oBaHMs.
OO6pa3zoBarenbHBIN MTPOIIECC OCYIIECTBISETCS C UCIOJIB30BAaHUEM YUeOHUKOB BXOASIHX B DITY.
[lepeueHb Yy4eOHUKOB YTBEPKIACTCS TUPEKTOPOM IIIKOJIBI €5KETOTHO

HopmaTHBHBIMU TOKyMEHTAaMU VTSI COCTABIICHUS pabodell POrpaMMEI SBJISTFOTCS:

1 Denepainbhbiii 3akoH 0T 29.12.2012 No273-03 « O6 obpazoBanuu B Poccuiickoii @enepanum».

2 Ba3ucHbIil y4eOHBIH TIIaH 00pa30BaTeNIBHBIX YupexkaeHuid PO, yrBepxn€HHbIN mprukazoM MuHOOpa3oBanus PO
Nel1312 ot 09.03.2004 .

3 denepanbHbI KOMIOHEHT TOCYIapCTBEHHOTO CTaHIapTHOTO O0IIEero 00pa30BaHMs, YTBEPIKACHHBIH
MunuctepcTBoM o6pazoBanus oT 05.03.2004 . Nel1089.

4IToctaHoBneHue [1aBHOrO rocyaapcTBEHHOTO CaHUTapHOTo Bpada Poccuiickoil ¢eneparuu ot 29.12.2010 Nel89
« B penakiuu ot 25.12.2013) « OO0 yrBepxknennn CanlluH 2.4.2.2821-10 « CaHUTapHO- AMHIEMHYECKHE
TpeOOBaHMsI K YCIIOBUSM M OpraHU3aluy 00ydeHHs B 00111e00pa30BaTeIbHBIX YUPEKICHUIX.

5 OcHoBHas oOpa3zoBaTenbHas mporpamma ocHoBHOro obmiero I'bOY COLI c. CuaenbkuHO

6 Yueonsni miad ' bOY COII ¢. CuaeabKuHO.

7 [IpuMmepHBIe TPOTrpaMMBI, CO3JaHHBIC Ha OCHOBE (peIepalbHOr0 KOMIIOHEHTA TOCYIapCTBEHHOTO
00pazoBaTEeIHLHOTO CTAHAAPTA.

8 denepanbHBIA IEpeUeHb YI€OHUKOB PEKOMEHIOBAHHBIX K UCTIONF30BaHUIO B 00pa30BaTEILHOM IIPOLIECCE B
00pa30BaTeIbHBIX YUPEKICHUAX PeaM3yIOIINX IIPOrpaMMBbl CpeTHEero oomiero oopa3oaHus.

9 Yuebnii mnan 'bOY COII ¢. CuaeabKHUHO.

Ha u3yuenue xumuu B 10-11 ki1 oTBOAUTCS 2 yaca B HEACITIO
[enw n3ydeHusI XUMHH B CTapIIIeH IIKOJIe:

° OCBOCHME 3HAHUI O XUMHUYECKON COCTABIISIIONIEN €CTECTBEHHOHAYYHON KapTUHBI MUPA, BAXKHEHIITUX
XUMHUYECKUX MOHITHUAX, 3aKOHAX U TEOPUSX;

. OBJaJZICHNE YMEHUAMH MPHUMEHATH MTOTydeHHBIe 3HAHUS U1 OOBACHEHHS Pa3HOOOPa3HBIX XUMHUIECKIX
SIBICHUI U CBOICTB BELIECTB, OLIEHKA POJIM XMMHUH B Pa3BUTHU COBPEMEHHBIX TEXHOJIOTUH U MOTYy4EHUH HOBBIX
MaTepHanos;

o Pa3BUTUC ITO3HABATCIIbHBIX HHTCPECOB 1 HHTCIINICKTYaJIbHBIX CITocoOHOCTEH B npouecce
CaMOCTOATCIbHOT'O npno6peTeHm[ XUMHYECKUX 3HAHUH C UCIIOJIb30BAaHUEM Pa3JINIHbIX UCTOYHUKOB I/IH(l)OpMaLlI/II/I,
B TOM YHCJIC KOMIIBIOTCPHBIX;

. BOCIIUTAHUE YOCKICHHOCTH B TIO3UTUBHOM POJIM XMMHUU B )KU3HU COBPEMEHHOTO OOIIECTBa,
HEOOXOIMMOCTH XUMHIECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3II0POBBIO M OKPY’KaIoOIIeH cpere;

° MPUMCHEHUEC MOJTYUCHHBIX 3HAHUU U yMeHI/Iﬁ JJIA 0€30I1aCHOT0 HCII0Ih30BaHHMS BCHICCTB U MaT€prajioB B
6BITy, CEJILCKOM XO3SHCTBE U Ha IIPOMU3BOACTBE, PEUICHUA ITPAKTHUICCKUX 3a1a4 B MOBCEIHEBHOM KHU3HHU,
OpeaynpeKACHUA ﬂBHeHHﬁ, HAaHOCAIIUX BPEA 310POBBIO YCIOBCKA U 0pr>1<a}0mep"1 cpeae.

3amaun:

. (hopMHpOBaHKE 3HAHUI OCHOB HayKH - BA)KHEHINNX (DaKTOB, OHSITHH, 3aKOHOB U TEOPHH, SI3bIKA HAYKH,
JIOCTYITHBIX 00O0IICHNH MHPOBO33PEHYECKOTO XapaKTepa;

J pa3BuTHE YMCHUIT HaOMIO#aTh ¥ OOBSICHATh XMMHUUECKHUE SIBICHUS, COOMIONATh MPABMUIIA TEXHUKU
0€301IacHOCTH IIpH paboTe C BEIECTBAMHU B XMMUUECKOI 1a00paTOpHH U B IIOBCEHEBHOMN JKNU3HH;

. pa3BUTHE HHTEpeca K XMMHUH KaK BO3MOXXHOM 00J1acTH OyyIeil MpakTHIeCcKOi AesITeNbHOCTH;
. pa3sBUTUE UHTEIUIEKTYaIbHbBIX CIIOCOOHOCTEN U TYMaHUCTHUECKUX Ka4eCTB JINUHOCTY;
. (hopMHpOBaHKE SKOITOTHYECKOTO MBIIIICHUS, YOSKASHHOCTH B HEOOXOINMOCTH OXPaHbl OKPYXKaIoIIeH

Cpenpl.



JanHast mporpaMmma npeaycMarpruBaeT GOpMHUPOBAHNE Y YIAIINXCS 0OIIeyIeOHBIX YMCHUN W HABBIKOB,
YHHMBEPCAJIbHBIX CIIOCOOOB JESATEILHOCTH U KIIIOUEBBIX KOMIETeHIIUIl. B 3TOM HanmpaBieHUH NpUOPUTETaMU TS
y4eOHOTO TIpeMeTa «XUMISD B CTapIIei mKoie Ha 0a30BOM YPOBHE SBISIIOTCS: YMEHHE CAMOCTOSITEEHO U
MOTHBHPOBAHHO OPTaHU30BBIBATH CBOIO IIO3HABATENBHYIO IESTEIBHOCTD (OT IOCTAHOBKH LIENH 10 TOTyYeHHS U
OLICHKH PEe3yJbTara); UCIIOIB30BAHUE AIEMEHTOB MPHUYMHHO-CIIEICTBEHHOTO U CTPYKTYPHO-(QYHKIIMOHATBHOTO
aHaJI3a; ONpeeICHNe CYIITHOCTHBIX XapaKTePUCTHK H3y9aeMOoro 00beKTa; YMEHHE Pa3BepHYTO 00O0CHOBEIBATH
CY)KII€HUs, JaBaTh OIIPEEIICHUs, IPUBOAUTD 10Ka3aTeIbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOETO [TOBEIECHUS B
OKpY>KalolIel cpeie; BBITIOJIHEHUE B IPAKTUYECKOHN IeATEIbHOCTH U B TIOBCETHEBHON YKU3HU IKOJIOTUYECKUX
TpeOOBaHMIf; UCTIOIB30BAHUE MYIBTUMEIUHHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOIOTUH 17151 00paboTKH,
nepeIadn, CHCTEMaTH3alu HHPOpMANHH, co3qanus 0a3 TaHHBIX, IPE3CHTANN PE3YIBTaTOB TO3HABATEIHHOU 1
MIPAKTHYECKON AEATEIbHOCTH.

B 10 kmacce nzy4aercst opranndeckas XUMHsl, TEOPETUYECKYI0 OCHOBY KOTOPOU COCTABIISIFOT COBpEMEHHAs
TEOPHsI CTPOCHUS OPraHUYECKUX COSNMHEHNH, TTOKA3bIBAIOIIAs SMHCTBO XUMHIECKOTO, JIEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS, SBJICHHS TOMOJIOTHU U M30MEPUH, KIIacCCH(PHUKALKI U HOMEHKIIAaTypa
OpraHUYECKUX COeANHEHNH. Bech Kypc OpraHnyeckoi XuMuu NPOHU3aH UAEeH 3aBUCUMOCTH CBOWCTB BEIIECTB
OT COCTaBa M UX CTPOCHHUSI, OT XapaKkTepa (PYHKIHOHAIBHBIX TPYIII, a TAKXKE TEHETUIECKUX CBA3EH MEXITY
KJIACCAMH OPTaHUYECKUX COCTMHEHUH.

B manHOM Kypce comepikarcs BaKHEHINEe cBeJIcHUS 00 OTIEIbHBIX BEIIECTBAX U CHHTETHYECKUX MaTepraiax, o
JIEKapCTBEHHBIX Ipernaparax, CriocoOCTBYIOMIMX (OPMUPOBAHUIO 30POBOTO 00pa3a KHU3HHU U OOIIEH KYJIbTYpbI
yeJIoBEKa.

Benymias ponb B pacKpbITUH coepkaHus Kypca XuMuu 11 Kitacca NpUHAUIEKUT HEKTPOHHON TEOpuH,
MEPUOINIECKOMY 3aKOHY M CHUCTEME XMMHUYECKUX DIIEMEHTOB KaK HanboJjee oOIIMM HayYHbIM OCHOBaM XUMHH.

B manHOM Kypce cucteMaTtu3upyroTcs, 0000IaroTCs M YIITyOISIOTCS 3HAHUS O PaHee N3yUCHHBIX TEOPHUAIX U
3aKOHAX XUMHUYECKOM HayKH, XUMHUYECKUX MPOIEccax U MPOU3BOICTBaX. B 3ToM ydamumcs nomMoraror
pa3IMuHbIC HAISAHBIE CXEMBI U TaOJIUIIBI, KOTOPHIE MO3BOJISIOT BBIICTUTH CaMO€ TIaBHOE, CaMOe CYLIIECTBEHHOE.

Co;lepmaHHe OTHUX Pa3aciIOB XUMHUHU PACKPBIBACTCA BO B3AMMOCBA3HN OPraHNYCCKUX U HCOPTraHUYCCKUX BEIICCTB.

Ocoboe BHUMaHHUE yIEeIeHO XUMIUECKOMY IKCIIEPUMEHTY, KOTOPHIH SBISIETCS OCHOBOH (POPMUPOBAHIS
TEOPETUIECKUX 3HAHUH. B KOHIIE Kypca BBIIENCHBI TPH IPAKTHICCKUX 3aHATHS 0000MIAIOIETO XapaKTepa:
pelIeHNe SKCIEPUMEHTAIBHBIX 3a/1a4 110 OPraHNUECKOM U HEOPTaHUUYECKOM XUMHH, TTOydIeHUe, COOUpaHue U
pacro3HaBaHUE ra3os.

Conep:xxanue TeM yue0HOro Kypca
10 knacc
BBenenune 24
Tema 1 Teopusi ocHOBBI OpraHuveckoii xumuu (54)

dopMHpoBaHUE OPraHMYECKON XUMHUM Kak Hayku. Opranndeckue Beuiectsa. Opranndeckas xumus. Teopus
CcTpoeHus opranudeckux coenuaernii A. M. BytnepoBa. Yrneponusrii ckenet. Pagukansl. @yHKIIMOHAIEHEIE
rpynmsl. [omonoruueckuii psa. I'omosnoru.

CTpYKTypHaFI n3oMepus. HOMeHKJ'IaTypa. 3HadycHHC TCOPHUHU CTPOCHUSA OPTraHNYCCKUX COEIMHEHUM.

ONeKTpOoHHAs IPUPOIA XUMUIECKHX CBA3EH B OPraHMYECKUX coeTuHEHIsIX. CIIocoObI pa3phiBa CBA3EH B
MOJIEKYJIaX OpraHMYecKuX BemecTB. Dnekrpodmisl. Hykineodmisr.

Knaccudukamus opraHn4eckux COeAMHESHUH.

ﬂeMOHCT[!agI/II/I. O6p33]_IBI OpPraHM4€CKNX BCUICCTB U MATCPHUAJIOB. Monenu MOJICKYII OPTaHUYCCKHX BCIICCTB.
PaCTBOpI/IMOCTB OpraHM4€CKNX BCUICCTB B BOAC U HCBOJHBLIX PACTBOPUTCIIAX. HJ'IaBJ'ICHI/Ie, O6yFJ'II/IBaHPIe u
TOPCHHUC OPraHNYICCKUX BEUICCTB.

YIJIEBOJIOPO/IBI (16 1)



Tema 2 IlpenenbHble yriaeBoaoponasl (aakanbl) (34)

DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue ankaHoB. [omonornyeckuii psia. Homenknarypa u nzomepusi.
dusnueckre U XUMHUIECKUE CBOMCTBA aikaHoB. Peakius 3amenienus. [lonydenne u npuMeHeHNE alKaHOB.

[onsitue o nukinoankanax. CTpoeHre MoJieKyl1, ToMonioruueckuii psaa. Haxoxnenue B npupone. Gusznueckue u
XHUMHYECKHE CBOMCTBA.

JlemoHcTpanuu. B3pbiB cMecu MeTaHa ¢ BO3AyxoM. OTHOIIEHHE alTKaHOB K KHCJIOTaM, IIeJIoYaM, PacTBOPY
MepMaHraHaTa Kajius 1 OpOMHOM BOZE.

J'Ia6opaToprIe ONBITHI. MI3roToBiIeHne Mojeneit MOJICKYI YIJICBOAOPOAOB U raJIOTCHIIPOU3BOJHBIX.

Pacuernbie 3a1aun. HaxoxaeHre MOJEKYIIPHON (GOPMYIIBI OPraHUIECKOTO COSTUHEHHUS 10 Macce (00bemy)
MPOIYKTOB CTOPAHUSL.

Tema 3 HenpeneabHble yrieBoaopoas (3 1)

Ankensl. [IpocTpaHCTBEHHOE U AIEKTPOHHOE CTPOCHHE ankeHOB. [oMonoruaeckuii psia. Homenknarypa.
N3omepust: yrieponHoi ey, MOoJI0KEHNE KPaTHOM CBSI3H, LIUC-, TpaHC-U30MepHsl. XUMHUECKHE CBOWCTBA:
peakLuu OKUCIIeHUs, PUCOeNnHEH s, nonumepu3anuu. [lpasuno MapkoBHukoBa. [IpumeHeHue u noaydeHue
AJIKCHOB.

Anxanuensl. Ctpoenue. CBoiicTBa, npuMeHeHue. [Ipupoanblil kaydyk.

Anxunsl. [IpocTpaHCTBEHHOE U 2JIEKTPOHHOE CTpOeHue aneTuiaeHa. [omonoru u uzomepsl. Homenknarypa.
duznueckre U XuMHUYecKkue cBoricTBa. Peakuuu npucoeannenus u 3amenienus. [Ipumenenue. [lonydyenue.

JlemoncTpanuu. [TomydeHue aneTriieHa KapOUIHBIM cIiocoOoM. B3anmoseiicTBre ameTiiieHa ¢ pacTBOPOM
MepMaHTaHaTa Kajaus 1 OpoMHoii Bofoi. [opeHue anetunena. Pa3noxenue kaydyka Ipy HarpeBaHUU U
WCIIBITAHUE MTPOAYKTOB PA3II0KECHUS.

[pakTryeckas padoTa. [TonydyeHne 3THICHA U H3YYEHHE €TO CBOWCTB.

Tema 4 ApomaTuueckue yriieBoopoabl (apeHsr) (2 1)

Apemnsl. [IpocTpaHCTBEHHOE U 3IIEKTPOHHOE CTpoeHue Oen3oia. M3omepus u HoMmeHkarypa. Ousndeckre u
XUMHYECKHE CBOMcTBa OeH3oia. ['omonoru 0en3osna. OcOOEHHOCTH XUMHUYECKAX CBOVMCTB IOMOJIOTOB OEH30I1a HA
npuMepe Toiryoina. [ eHeTruecKas CBsi3b apOMaTHISCKHUX YITICBOMOPOIOB C APYTUMH KJIaCCaMH YIJICBOIOPOIOB.

JleMoHCTpaiuu. beH301 Kak pacTBOpHUTENb, TopeHue Oer3ona. OTHoIIeHne OeH3051a K OpOMHOI BOIIe M pacTBOpY
nepmaHranara kaiaus. OKuciIeHHe ToIyoda.

Tema 5 IlpupoaHbie HCTOYHUKH YIJ1€BOAOPOIOB (3 1)

[Ipuponustii ras. [lonytasie HeTIHBIE Ta3bl. HedTs u HePTenpoxykThl. @usnyeckue cBoiicTa. CriocoOs
nepepabotku Hedtu. [leperonka. KpekuHr TepMuyecKuii 1 KaTamuTHaeckuil. KOkCOXUMHUECKoe IIPOU3BOICTRO.

JlemoHcTpaiuu. O3HakoMIIeHHE ¢ 0Opa3aMu MPOILYyKTOB HEPTEepadOTKY.

KUCJIOPOACOAEPKAIIUME OPTAHUYECKUE COEJAUHEHUAA (12 4)
Tema 6 Ciuptsl 1 ¢peHobI (4 4)

OnHoaTOMHBIE TIpeeTbHbIC CIUPTHL. CTpOEHHE MONEKYI, (pyHKIMOHANbHAS rpynna. BogoponHas cBs3b.
N3omepus u HoMeHKaTypa. CBoOICTBA MeTaHOMA (3TaHONA), HONyYeHHE U MpuMeHeHne. DU3H0NIoruueckoe
JecTBHE CIIMPTOB Ha OPraHU3M YeJIOBEKa. | eHeTuUeCcKas CBsI3b OZIHOATOMHBIX NPEENIbHBIX CIIUPTOB C
YIIIEBOJAOPOAAMHU.

MHoroaroMHbIe CIIUPTHI. STHJIGHFHI/IKOJ'II), TN CPHUH. CBOﬁCTBa, MNPHUMCHCHHUC.



®enoubl. CTpoeHUE MOJIEKYITBI (heHoIIa. B3anuMHOe BIIMsIHUE aTOMOB B MOJIeKylie Ha ipuMepe (henona. CBoicTBa.
TokcuuHoCTh eHoMa U ero coequneHuid. [Ipumenenue denona. [eHeTryeckas ciupToB U peHona ¢
YIIICBOIOPOIAAMH.

JlemoHcTpanun. Bzaumoneiicteue heHona ¢ 6GpoMHOI BOOM U pacTBOPOM T'MAPOKCHUIA HATpHsl. PacTBopeHue
mMLepuHa B Boze. Peakius munepuna ¢ rugpoxcuaoM meau (11).

PacuerHbie 3aaun. PacueTsl M0 XUMHUYECKUM ypaBHEHHSIM, TIPU YCJIIOBUH UTO OJHO U3 PEAarupyIoINX BEeIeCTB
IAHO B U30LITKE.

Tema 7 Anbaeruabl, KeTOHbI, KApOOHOBbIE KUCJIOTHI (4 1)

Ansnerunsl. Keronsl. Ctpoenune monekyil. @yHKunoHanpHas rpymmna. FM3omepus u HomeHknatypa. CBoiicTBa
anpaeruaoB. GopManbAETHI U alleTalbACTH/: CBOWCTBA, MOTYYCHHIE U IPUMEHEHHE.

AHCTOH — IPEACTABUTECIIb KETOHOB. CTpO@HI/Ie MOJICKYIIBI. HpI/IMCHCHI/IC.

OnHOCoCTaBHBIE NpeebHbBIE KapOOHOBBIE KUCIOTHL. CTpoeHne Monekyn. DyHKrmoHansHas rpynmna. Mzomepus u
HOMeHKaTrypa. CBoicTBa KapOOHOBBIX KHCIOT. Peakims stepudukanum. [lomydenne kapOOHOBBIX KHUCIIOT.
IIpumenenue.

Kparkue cBenenus o HepeaeTbHBIX KapOOHOBBIX KHCIOTaX.
lenetnueckast cBA3b KapOOHOBBIX KUCIIOT C IPYTUMH KJIacCaMU OPraHUYECKUX COSIMHEHHH.

JlemoncTpanuy. [lomydenne sTaHains oKUCICHAEM dTaHOa. B3anmoneiicTBie aTaHaNs (METaHAIS) C aMMUAAYHBIM
pacTtBopom okcuia cepedpa (I) u runpoxcuna meau (II). PactBopenue B anieToHe pa3iMyHBIX OPraHUYeCKUX
BELIECTB.

IIpakTrdeckue Da6OTI>I. Pemenune OKCIICPUMCHTAJIbHBIX 3a1a4 Ha pACIIO3HABAHUE OPTaHNYC€CKUX BCIICCTB.

Pacuernbie 3aaaun. OnpeneseHre MacCOBOW MM 00ObEMHOM JIOJIN BBIXOJIA TIPOAYKTA PEAKIIUU OT TEOPETHUCCKH
BO3MOKHOTO.

Tema 8 Cioxubie 3¢pupsl. JKupbl. YriaeBoabl (4 4)

CroxHble 3¢UpHI: CBOICTBA, MoaydeHue, npuMereHne. XKupsl. Crpoenne xupos. Haxoxxnenue B mpupoze.
Csoiicta. [Ipumenenue.

Moromue cpenctpa. [IpaBuia 6e30macHOro 0OpaIieHus Co CPEACTBAMHU OBITOBOH XUMHUH.

I'moko3za. Ctpoenue monekynsl. Ontuueckas (3epkanbHast) nsomepust. Dpykro3a — u3omep roko3sl. CoiicTBa
rroko3bl. [Ipumenenue. Caxaposa. CBoiicTBa, IpUMEHEHHE.

Kpaxman u nesnironosa — npecTaBUTeNd NPUPOIHBIX NOIUMEPOB. Peaknus nonukonaeHcanuy. Pusndeckue u
xumuueckue cpoiictBa. Haxoxnenue B mpupoze. Ilpumenenne. AieTaTHOE BOJIOKHO.

JemoncTpanuu. PactBopuMOCTh )KUPOB, A0KA3aTENBCTBO UX HEMPEAEIbHOTO XapaKTepa, OMbUICHUE KUPOB.
CpaBHeHHE CBOWCTB MbUIa U CHHTETHUECKHUX MOFOIIIUX CPEJCTB. B3anMoelicTBHE TIFOKO3BI C TUAPOKCHIIOM METH
(IT). B3aumoneicTBHE IITIOKO3bI ¢ aMMHA4YHBIM pacTBOpoM okcua cepedpa (I). BzaumozeiictBue caxapossl ¢
TUAPOKCUAOM Kanblus. BzanmoneiictBue kpaxmana ¢ ifonom. I'maponus kpaxmana. O3HakomieHue ¢ odpasnamu
TIPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH.

[Ipaktuyeckas pabora. Permenne skcriepuMeHTAIBHBIX 3a/1a4 HA TTOTyYeHUE M PACIIO3HABAHUE OPTaHMIECKIX
BEILIECTB.

A3OTCOAEPKAINUE OPTAHUYECKHUE COEIUHEHUWS (4 1)

Tema 9 AMUHBI 1 AMUHOKHCJIOTHI (2 1)



Awmunbl. CTpoenue momnekyin. AMUHOTpymmna. @u3ndeckne U XuMU4ecKkue cBoicTea. AHWMH. CTpoeHue
MoJIeKynbl. B3aMHOE BIIMsIHME aTOMOB B MOJIEKYJIe Ha IIpUMEpe MOJIEKYIbl aHuinHa. CBOMCTBA aHUJIMHA.
[Ipumenenue.

AMUHOKHCITOTEL. I/IBOMepI/IH 1 HOMCHKIJIATYpa. CaolicTBa. AMHHOKHCIIOTEI KaK aM(l)OTepHI)Ie OpraHnu4eCKuc
COCIMHCHUS. HpI/IMeHeHI/Ie. I'eneTnueckas CBSI3b aMUHOKHUCIIOT C APYTruMHU KjlacCaMu OPraHn4CCKUX COCIUHEHUM.

Tema 10 beaku (2 4)

Benxu — mpupomusie moaumepkl. CoctaB u cTpoenue. dusndeckue u XuMudeckue cBoiictea. [IpeBpamienue
OEIKOB B OpraHu3Me. YCIIeXH B U3yYCHHH U CHHTE3€ OCIIKOB.

[Tonsitue 06 a3oTcoaep KalIuX TeTepOLUKINIeckiXx coeauHeHusX. [lupuaun. [Tuppon. [TupumMuauHoBbIE U
IIypUHOBbIE OCHOBaHUA. HyKkiIeHHOBBIE KUCIIOTBI: COCTaB, CTPOEHHUE.

XuMus u 30pPOBbLE UCIIOBCKA. .HeKapCTBa. HpO6H€MLI, CBA3aHHBIC C IPUMCHCHNEM JICKAPCTBCHHBIX IPETIAPATOB.

Jemonctparnn. OKpacka TKaHH aHWIMHOBBIM KpacuteieM. J0Ka3aTenbCTBO HAMUYKs (yHKIMOHAIBHBIX TPYIII B
pacTBOpax aMHHOKHCIIOT. [[BeTHBIC peakiiu Ha Oenku (OnypeToBas M KCAaHTOITPOTCHHOBAS).

BBICOKOMOJIEKYJIAAPHBIE COEJJUHEHMUSA (4 4)
Tema 11 CuHTeTHYeCcKHE MOJIMMePHI (4 )

[oHsTHE O BBICOKOMOJIEKYIISIPHBIX CoeqHEeHUsX. [lonuMepsl, moayyaeMble B peakusaX MOJHMEpH3aLiH.
Crpoenue Mosekyn. CTepeoHeperylsipHOe U CTEPEOperyIsipHOe CTpOoeHHEe nonumMepoB. [lonusTuiex.
[omumpormnen. TepmormnactiaHOCTh. [lomrMeps! oryyaeMbie B peakysX MOTHKOHACHCAIINH.
denonpopmanbaeriIHbIe CMOJIbI. TepMOPEaKTHBHOCTD.

Cunrernyeckue kayayku. CTpoeHne, CBOMCTBA, OMyuYeHHE U TIPUMEHEHHE.

Cunretnueckue BonokHa. Kampon. JlaBcas.

O0600meHme 3HaHAH 10 KypCy oprannieckoil Xumun. Opranndeckast XUMHUs, YeJIOBEK U IPUPOJIA.
JlemoHcTpaiuu. OOpasIibl MIacTMACC, CAHTETHYECKUX KaydyKOB U CHHTETHYECKHX BOJIOKOH.

IIpakTnueckas pabora. Pacmo3HaBaHue IIacTMAacC U BOJIOKOH.

11 xaacc

Tema 1 CTpoeHue atoma (6 yacoB)
Artom. Xumudeckuit sneMeHT. M3otonsl. I[IpocThie U clioyKHBIE BEleCTBa.

3aKoH COXpaHCHHUSI MACCHI BEIIECTB, 3aKOH COXPAaHCHMS M PEBPAIICHIS YHEPTUH TP XUMHYECKHUX PEaKIUsIX,
3aKOH IOCTOSIHCTBA COCTaBa. BeliecTBa MONEKYISIPHOTO ¥ HEMOJIEKYSIPHOTO CTPOECHUS

AtomHBIE opOuTaH, s-, P-, d-, f-anekrponsr. OcOGEHHOCTH pasMEIEHHUs JIEKTPOHOB 110 OPOUTAJISIM B aTOMaXx
MaJIbIX U OONBIIMX TepHoA0B. CBS3b MEPUOAMUYECKOTO 3aKOHA U TIEPUOMYECKON CHCTEMbI XHMUYECKUX
AJIEMEHTOB C TEOpHEH cTpoeHwMs aToMOB. KOpOTKwHii U JJIMHHBIN BapUaHThI TAOIUIIEI XUMUYECKHUX IJIEMEHTOB.
[Tonoxxenue B nepuoanueckoi cucreMe xumuueckux anementoB J[.. MenneneeBa Bogopoja, akTHHOUAOB U
HCKYCCTBEHHO TOJIYYEHHBIX SJIEMEHTOB.

BaneHTHOCTh U BaJIeHTHBIE BO3MOKHOCTH aTOMOB.



Tema 2 CTpoeHue BemecTBa (26 yacoB)

Xumnueckast cBsi3b. Monnas cBs3b. Karnonsr n annonsl. KoBanenTrnas HenonsipHasi cBsi3b. KoBanenTHas monspHas
CBSI3b. DIIEKTPOOTpHUIIATEIbHOCTh. CTeneHb oKkuciaeHus. MeTtannnyeckas cBsa3b. BogopoaHas cBs3b.
[IpocTpaHcTBEHHOE CTPOSHHUE MOJIEKYJ HEOPTraHMYECKUNA M OpraHUYECKUX BEIIECTB.

Tunsl KpUCTAJUIMYECKUX PEIIETOK ¥ CBOWCTBA BEIIECTB.
[IpuumHBI MHOTOOOpa3us BEIIECTB: H30MEPHS], TOMOJIOTHS, AJUIOTPOTHSL, U30TOIIHS.

Hucnepcurie cuctemsl. VicTuaHBIE pacTBOPEL. CIIoCOOBI BRIPaXESHHUS KOHIICHTPALUH PACTBOPOB: MACCOBASI JOJIS
PacTBOPEHHOTO BEIIECTBA, MOJIAPHAs KOHLIEHTPALUs, KOJUIOUIHbBIE PAaCTBOPHI. 30JIH, Tellu.

JlemoHcTpanuu. Moeny HOHHBIX, aTOMHBIX, MOJIEKY/ISPHBIX U METAJUINYECKUX KPUCTAINIMYECKUX PEIIETOK.
Sddexr Tunnana. Moaenan MOJIeKyl H30MEPOB, TOMOJIOTOB.

JlaGopatopHble onbIThL. [IpUroTOBICHNE PACTBOPOB 3aIaHHOK MOJISIPHOW KOHIICHTPAIIHH.

PacuérHele 3a1aun. BerunciaeHue Macchl (KOIMUECTBA BELECTBA, 00bEMA) IPOAYKTHI PEaKIUU, €CIIU AT €ro
MOJIy4€HHs JaH PacTBOP C ONpPeNeIEHHON MacCOBOM JTOJIEH HCXOMHOIO BEILECTBA.

Tema 4 BemecTBa u cBoiicTBa (18 yacoB)
Knaccuduxanus XuMu4ecKuX peakiuid B HEOpraHHYECKON 1 OpraHUYeCKON XUMHUH.

CKkopocTh peakuuy, e€ 3aBUCHMOCTD OT Pa3IMIHBIX (hakTopoB. Karamms u karanmmzaropsl. OOpaTUMOCTh peaKIuil.
Xumudeckoe paBHoBecue. CMelleHre paBHOBECHS MOJ1 AeCcTBUEM pa3nuyHbIX (pakropos. [Tpunun Jle [latense.
[Tpou3BOACTBO CEPHOI KMCIOTHI KOHTAKTHBIM CIIOCOOOM.

OnextponuTndeckas nucconuarys. CHUiIbHbIE U cIa0ble MeKTPoauThl. Cpefa BOAHBIX PACTBOPOB: KHCTAs,
HeHTpambHad, meao4Has. Bogoponusiii mokaszarens (pH) pactBopa.

JleMoHcTpanuu. 3aBUCUMOCTb CKOPOCTH PEAKLIMU OT KOHIIEHTPaLMK U TeMIiepaTypbl. PaznoxeHnue nepokcuaa
BOJIOPOJIa B IPUCYTCTBUH KaTanu3aropa. OnpeneneHue cpebl pacTBoOpa ¢ MOMOIIbI0 YHUBEPCATBHOTO
HHAMKATOpAa.

JlabopatopHsle onbITh. [IpoBeneHne peakunii HOHHOTO 0OOMeHa AJIST XapaKTEPUCTHKU CBOICTB
anexkTponutoB.IlonoxkeHe METANIIOB B MEPHOANYECKON cCTEME XUMUUecKux ainemMeHToB JI.M1.Menzeneesa.
OOmue cBoifcTBa METAIOB. DIEKTPOXUMHIESCKUH P HANPsDKEHNS MeTamioB. OO0Iue crioco0s! MoTydeHns
METaJUIOB. DNEKTPOJIN3 PaCTBOPOB U pacIuiaBoB. [loHATHE 0 KOppOo3uN MeTaIIOB. CIIOCOOBI 3aIUTHI OT KOPPO3UH.

0030p MeTaIIIOB TIIABHBIX HOATPYIII (A-TPYIIIT) IIEPHOIMYECKON CUCTEMBI XUMHIECKHUX AIIEMHTOB.

00630p MeTamoB Mo6ouHbIX noArpynn (b-rpyri) nepruoandeckoil cUCTEMbl XHMUYECKHUX 3JIEMEHTOB (Me/lb, INHK,
KENE30).

OKcHUJIBI ¥ THIPOKCHIIBI METAJIIIOB.

JdemoncTpanuu. O3HaKOMIICHHE ¢ 00pa3liaMi METaJIOB M MX COCAMHEHUH. B3anmoeicTBre IIETOYHBIX U
MIEI0YHO3EMENBHBIX METAJLIOB C BOAOW. B3anMoaeicTBre Meu C KUCIOPOAOM B CEpOi. DIEKTPOIU3 pacTBopa
xnopuna Meau (1I). OnsITEI T0 KOPPO3UK METAIJIOB | 3aIIUTE OT HEE.

JlaGoparopHble ombITEL. B3anMozelicTBre IIMHKA | JKeJle3a C PaCTBOPAMH KHCJIOT U MIeTo4ei. 3HAKOMCTBO C
o0Opa3aMu METAIJIOB U UX pyamH (padoTa ¢ KOJUICKIIHSIMH).

PacuérHble 3a1a4u. PacuéThl M0 XUMHUYECKUM YpaBHCHHAM, CBA3aHHBIC C MacCOBOM J1071el BbIXO/1a IMpOAYKTa
pe€aKru OT TCOPECTUUCCKHU BO3SMOXKHOT'O

00630p cBoiicTB HeMeTaII0B. OKUCINTENILHO-BOCCTAHOBUTEIBHBIE CBOMCTBA TUHITMYHBIX HEMETAIIOB. OKCHIIBI
HEMETAJIJIOB U KUCIOPOJCOAEpIKaIlne KUCIOThl. BonopoaHbie coeIMHEHUS! HEMETAIJIOB.

JlemoncTpanun. O3HakoMIIeHHE ¢ 00pa3namMu HeMeTauioB. OOpasIbl OKCHIOB HEMETAIIIOB U
KHCJIOpOZCOnep KanX KUCIIoT. [operue cepkl, pocdopa, xxene3a MarHus, B KHCIOPOE.

JlaGoparopHble OIBITEL. 3HAKOMCTBO € 00pa3aMy HEMETAIUIOB U MX MIPUPOTHBIME COSANHEHUAMH (padoTa ¢
KOJUICKIMAMH). Pacrio3HaBanne XIopuaoB, Cyiab(paToB, KapOOHATOB.




[IpakTrueckas paboTa. PenieHne ka4ecTBEHHBIX U PACYETHBIX 3a/1a4.
['eneTnueckas cBsI3b HEOPraHMYECKUX U OPTAHUIECKUX BEIIIECTB.

HpaKTI/IKyMI PpCeUICHUEC SKCIICPUMEHTAJIbHBIX 3a/1a4 11O HeOpFaHH‘IeCKOﬁ XUMHUU; PCIICHUEC SKCIICPUMEHTAJIbHBIX
3aja4 110 0p1"aHPI‘-IeCKOI71 XUMHH; IOJTYYCHHUEC, C06I/IpaHI/Ie " pacIriO3HaBaHUEC I'a30B.

[Inanupyemble pe3yabTaThl y4eOHOro mpeaMera.
B pe3zynomame usyuenun xumuu Ha 6a3060M ypogHe yueHUK 001CeH

3HATH/TMIOHUMAThH

J 6ajicHellwiue  Xumuueckue  NOHAMUA. BELIECTBO, XUMHUYECKMH  DJIEMEHT, aroM, MOJEKya,
OTHOCHUTEJIbHBIE aTOMHAs W MOJIKYJISIpHAs MacChl, HWOH, aJUIOTPOMNHUA, H30TOMbI, XHMHYECKas CBS3b,
3JIEKTPOOTPHUIIATEIBHOCTD, BAJIEHTHOCTh, CTENEHb OKHUCIEHHs, MOJb, MOJSpHAas Macca, MOJIPHBIH 00beM,
BELIECTBA MOJIEKYJSIPHOTO W HEMOJIEKYISIPHOIO CTPOEHMSI, pacTBOPBI, D3JEKTPOJUT U  HEIIEKTPOJIUT,
JMEKTPOIUTHUYECKAs] AUCCOLMALIUS, OKUCIUTEIb M BOCCTAHOBHTENb, OKHCICHHE U BOCCTAaHOBJICHHE, TEIJIOBOH
3¢ dexT peakuuu, CKOPOCTh XMMHUYECKOH peakluu, Karalu3, XMMHUYECKOe PaBHOBECHE, YINIEPOIHBIA CKeJeT,
(YHKIIMOHATIBHAS TPYIITA, H30MEPHUS, TOMOJIOTHS;

L4 OCHOBHbIE 3AKOHbI Xumuu . COXpaHCHU MaCChl BEIICCTB, IOCTOSHCTBA COCTaBA, Hepnoanqecm/lf/i 3aKOH;

° OCHO6Hble meopuu XUMUU. XUMUYECKOH CBSI3H, DSJCKTPOIUTHUYSCKOHW JUCCOIMAIMH, CTPOCHHUS
OpTaHUYECKUX COCAMHECHHUIA;

L eaxicHelluiue éeuiecmea U MAamepuapl. OCHOBHBIE METaJUIbl U CIUIaBBI; CepHasi, COJIAHAS, a30THAs |
YKCYCHAsl KHCIJIOTHI; HIETIOYH, aMMHUaK, MUHEpaJlbHble YIOOPEHHUs, METaH, 3TWJICH, alleTUJIeH, OSH30J, 3TaHOJ,
JKUPBI, MBIIA, TIIIOKO3a, caxapo3a, Kpaxmaj, KJIeT4aTka, OeJKH, WCKYyCCTBEHHBbIE M CHHTETHUYECKHE BOJIOKHA,
Kay4JyKH, TIACTMACCHL.

YmeTs
L] Ha3zvleamosb I/ISY'-ICHHI)IC BCUICCTBA 110 <(TpHBPI&J'IBHOI>1» NN MeX(HYHapOHHOﬁ HOMeHKJ'IaType;
° onpeoensams. BAJICHTHOCTb U CTENEHb OKUCIICHNUS XUMHUYECKUX JIEMEHTOB, THUI XUMHUYECKON CBSI3U B

COCOMHCHUAX, 3apa] NOHA, XapaKTEP CPEAbI B BOAHBIX PAaCTBOpPaxX HCOPraHMICCKUX COCI[PIHGHI/Iﬁ, OKHCIIMTCIIb U
BOCCTaHOBUTEIIb, IPUHAMJIC)KHOCTD BEIIECTB K PA3JIMYHBIM KjIacCaM OPraHHYCCKUX COCHHHGHI/IfI;

o xapakmepu3o6ambs . 3JICMCHTBI MAJIbIX IIEPHUOJOB IO UX MOJIOKCHHUIO B nepnonnqecmﬁ CHCTEMC I[I/I
MeHL[eneeBa; O6HII/IG XUMHYECKHE CBONCTBA METaJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HCOPTAHUYCCKUX U
OpPraHn4cCKux COCZ[HHGHHﬁ; CTPOCHHUE U XUMHUYCCKHUEC CBOMCTBa N3YUCHHBIX OPraHn4YCCKUX COGHHHCHHﬁ;

J 00bACHAmMY . 3aBUCUMOCTb CBOMCTB BEILLIECTB OT UX COCTaBa U CTPOCHUS; IPUPOLY XUMHUUYECKOU CBSI3U
(MOHHOM, KOBaJICHTHON, METAIITUYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKITH ¥ TTOJIOKECHUS
XUMHUYECKOTO paBHOBECHUSA OT pa3IMIHBIX (I)aKTOPOB.

° GbINOIHAMb XUMUYECKHUI 9KCIICPUMCEHT I10 paCIlio3HaBaHNUIO BaKHEUIIIMX HCOPraHM4YCCKUX U
OpPraHM4CCKUX BEUICCTB,

J nPO60OUMb CAMOCTOSTEIBHBIN MOMCK XUMUYECKOH HH(OPMAIMU C UCTIOIB30BAHIEM Pa3IUIHBIX
MCTOYHUKOB (HayYHO-TIOMYJISIPHBIX W3/IaHHH, KOMITBIOTEPHBIX 0a3 JaHHbIX, pecypcoB MHTepHeTa);

° ucnoib3zoseamb KOMIIBIOTCPHBIC TEXHOJIOTUHN AJI1 O6p8.60TKI/I n nepcaaiun XUMHUYECKOU I/IH(i)OpMaL[I/II/I " cc
OpeaACTaBJICHUSA B PA3JIMYHBIX (I)OpMaX;

HCII0JIB30BATH HpnoﬁpeTeHHue SHAHUA U YMCHHUA B npaKanecmoifl JIeAITeJIbHOCTH U MOBCEIHEBHOM KU3HH

AJIS:
. 00BSCHEHNST XUMUYIECKHX SBICHUI, IPOUCXOASAIINX B IPUPOC, OBITY M Ha IPOU3BOACTBE;
. OIpe/eIeHNs BO3SMOKHOCTH IIPOTEKAHUS XUMUYECKUX IIPEBPALLECHUN B Pa3JIM4YHbIX YCIOBUSAX U OLIEHKU

nux HOCHC,I[CTBPIﬁ;



o 9KOJIOTMYECKH I'PAMOTHOTO MTOBE/ICHHUS B OKPYXKAIOLIEH cpele;

. OLIEHKU BJIMSIHUA XMMUYECKOTO 3arps3HEHUs OKpYXKalollel cpeibl Ha OPraHu3M 4eJIOBeKa U Jpyrue
JKUBBIE OPTaHU3MBI;

. 0e301acHOro O0OpaIIeHHUs C TOPIOYMMH U TOKCHYHBIMHU BEILIECTBAMH, JIA0OPATOPHBIM 000PYIOBaHUEM;
. MPUTOTOBJICHUS PACTBOPOB 3aJaHHOM KOHIICHTPAIMH B OBITY M Ha MPOM3BOJICTBE;

° KpHTH‘IeCKOﬁ OLCHKU JOCTOBEPHOCTU XUMHUYECKOU I/IH(l)OpMaIII/II/I, HOCTyHaIOIIIeﬁ 13 pa3HbIX UCTOYHUKOB.



