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L IlosicHuTe ILHAA 3aIMCKA

Pabouas nporpamma no xumuu (6a3oBoro yposHs) st 10-11 x kimaccoB cocTaBieHa Ha OCHOBE:

- GenepanbHoro 3akona «O6 oOpazoBanuu B Poccuiickoit @enepanumn» ot 29.12.2012 No273 @3,
- [Ipumepnoit OOIT COO, onobpennoit pereHueM denepalbHOrO yueOHO- METOIUYECKOTO OOBEIMHEHHS TI0 CPEIHEMY
ob1emy o6pazoBanuto (mpoTokos oT 26.06.2016r. Ne2/16-3), B coorBeTcTBUM ¢ TpeboBanusiMu ®I'OC COO no xumuuy;
- [Iporpammoii mo xumuu 10-11 kimaccos, coctaBiaeHHoM o pykoBoacTBoM M.H. AdanacreBoii;

[Iporpamma oTpakaeT uaeud W MoJIoKeHHUs KOHIenIuu TyXOBHO-HPAaBCTBEHHOTO PAa3BUTUS M BOCHHUTAHUSA JTMYHOCTU
rpaxxaanuHa Poccuu, [IporpamMmel popMupoBaHusi yHHBEpCAIbHBIX y4eOHbIX aedcTBuid (YY), COCTaBIAIONIMX OCHOBY IS
CaMOpa3BUTHS U HEMPEPHIBHOTO 00pa30BaHUs, BHIPAOOTKM KOMMYHUKATUBHBIX KA4E€CTB, IEIOCTHOCTU OOIIEKYJIHTYpPHOTO,
JMYHOCTHOTO M TO3HABATEIBHOTO PA3BUTHS YUAIUXCA.

Jlannas mporpamma cocTaBjieHa Ha ocHoBe mporpammbl M.H. AdanacweBoii, cocraBiena st yueOnuka «Xumum» - 10-11
kiacc, aBTopoB: ['.E. Pynzutucau @.I'. Oenpamana.

B nmporpamme yuuThIBaeTCsS TO, 4TO 0OOpa30BaHUE HA YPOBHE CpeAHEro o0Iero oopa3oBaHus MPU3BAHO 0OECIIEUUTh 00Y-
YEeHHE C yYETOM MOTPEOHOCTEH, CKIIOHHOCTEH, CIIOCOOHOCTEN U MO3HABATEIbHBIX HHTEPECOB YUALTUXCA.

[Iporpammuoe conepxanue omnpeaensercs ucxoas u3 tpedopanuii ®I'OC OOO k ypoBHIO MOATOTOBKHM YYalluXcCs, a
TaK)Xe BpeMEHEM, OTBEICHHBIM (pesiepaibHbiM yueOHbIM miianoM (B10- 11 -x knaccax 2 yaca B Henento — 140 yacos, 1 yac no-

OaBJICH 3a CUET PETHOHATLHOTO KOMITOHEHTA).



1.1. Onucanue mecrta yuyebHoro npeamera "Xumusa'" B ydeOHOM IJIaHe
Xumusg B cpeaneit mkose uzydaercss 10 -11 kmaccbl. O61iee yncino yueOHbIX 4acoB 3a 2 roaa ooydenusi — 140 yacoB, U3 HUX 1O
70 4 (2 u BHeaento) B 10 u 11 kmaccax.

1.2. YueOHO — METOTMYECKHUN KOMIUIEKT

*Y4yeOHUKHU deaepallbHOTO IIEPEYHs, B KOTOPBIX pPeaJn30BaHa JaHHAs IIporpaMma.

1. Pymsutuc I'.E., ®enpaman @.I'. Xumus. bazossiii ypoBensb. 10 kinacc. - M.: [Ipocsenienue, 2016;
2. Pymsutuc I'.E., ®enpaman @.I". Xumusd. ba3ossiit yposens. 11 kiacc. - M.: [Ipocsemenune, 2016.

JlononHUTENbHAS JINTEpaTypa:
1. M.H.AdanacseBa. Paboune nporpammsl npenmetHast naug xumus 10-11 knaccesl. [Ipocsemenne 2017 ;
2. A.M. CumonoBa. J/Imarnoctuueckue tecTsl o xumuu 11t 10-11 kmaccon.2017;

3. H.H. I'apa Xumwmsi. Metoaudeckoe mocodue 11 yautens Ypoku B 10 kimacce: mocobue s yunteneid oomeoopa3opa-

TENbHBIX yupexaeHui. — Mocksa «IIpocsemenuey, 2015;

HnaanveMme pPE3VJabTAaThbl U3VIUCHUSA vqeﬁnoro npeamerTra «XHMHUA»:

JIMIHOCTHBIC PE3yJIbTAThI:

MeTaHpeIlMeTHbIMI/I pe3yjJbTaTaMi 0CBOCHHUS BBIIIYCKHHKAMH OCHOBHOM IIKOJIbI nporpaMmsl 110 XMMHUH ABJIAIOTCH:



Ilnanupyemble pe3yabTaThbl 00y4eHH:

BbINyCKHUK HAYYHUTCH:

packpbIBaTh Ha MpUMEpax poJib XUMHH B (OPMUPOBAHUM COBPEMEHHON HAyYHOM KApTUHBI MHpPAa U B MPAKTHUECKOU

NEATEIbHOCTH YEJI0BEKa,;
JEMOHCTPUPOBATH HA IPUMEPAX B3aUMOCBSA3b MEXIY XUMHUEN U APYTUMH €CTECTBEHHBIMU HAYKaAMH;
PACKpbIBaTh HA IPUMEPAX MOJIOKEHUS TEOPUNA XUMHUIECKOTO cTpoeHus A.M. bytieposa;

noHuMath Quandeckuii cmpicn [lepuoguueckoro 3akona J[.M. MeHneneeBa n Ha €ro OCHOBE OOBSACHATH 3aBUCHUMOCTH
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00PAa30BAHHBIX MU BEIIECTB OT 3JIEKTPOHHOI'O CTPOCHHS aTOMOB;

OOBSACHATH MPUUMHBI MHOTOOOPAa3us BEIIECTB HA OCHOBE OOIIMX MPEACTABICHU 00 UX COCTaBE U CTPOEHUMU;

INPUMEHSATH MPaBUJIa CUCTEMATUYECKOM MEXIyHApOAHOW HOMEHKIATYphl KaK CPEICTBA pa3IMYEHUs U HUJIEHTU(DUKATUU
BELIECTB 10 UX COCTAaBY U CTPOCHUIO;

COCTaBJISITh MOJIEKYJIIPHBIE U CTPYKTYpPHbIE (POPMYJIbI OPraHUYECKUX BELIECTB Kak HOCUTeNeH MH(POPMALMU O CTPOECHUU
BELIECTBA, €r0 CBOMCTBAX U MPHUHAJIEKHOCTH K OIPEACIICHHOMY KJIacCy COEANHEHUI;

XapaKTEPU30BaTh OPraHNYECKHUE BEIIECTBA IO COCTABY, CTPOCHHIO U CBOWCTBAM, YCTaHABIMBATh NPUYUHHO-CIIEICTBEHHBIE
CBSA3U MEXKIY JaHHBIMHM XapaKTEPUCTUKAMU BEIIECTBA;

MPUBOJAUTH MPUMEPHI XUMUYECKUX PEAKIUH, PACKPBIBAIOLIUX XapaKTepHbIE CBOMCTBA TUIIMYHBIX MPEICTABUTEIEH KIIaCCOB

OPraHNYCCKUX BCUICCTB C OCJIBIO UX I/II[GHTI/ICI)I/IKaLII/II/I 1 00BSICHEHUS 001aCTH IMPUMCHCHHMU,



IPOrHO3UPOBAaTh BO3MOXHOCTh MPOTEKAHUS] XMMHUYECKMX PEAKIMIl HAa OCHOBE 3HAHUM O THUIIAX XUMHYECKOW CBSI3U B
MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

UCIIONIb30BaTh 3HAHUS O COCTaBE, CTPOCHHWUM M XHMMHUYECKHMX CBOMCTBaxX BEIECTB MJisi OE30MacHOrO NPHUMEHEHUs B
MIPAKTUYECKON AESTEIbHOCTH;

NPUBOJUTh MPUMEPHl TNPAKTUYECKOTO HCIONb30BAaHUSA MPOAYKTOB MepepadOTKM He()TH U TNPUPOJHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH (TTONMATUIIEHA, CHHTETUYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

IIPOBOJUTE ONBITHI [0 PACIIO3HABAHUIO OPraHUYECKUX BELIECTB: INIMIEPHUHA, YKCYCHON KHCIIOTBI, HENPEACIBHBIX KUPOB,
TJIFOKO3bI, Kpaxmalia, OeJIKOB — B COCTaB€ MUIIEBBIX MPOJIYKTOB U KOCMETUYECKHUX CPEJICTB;

BJIAJETh NPABUJIAMH U IPUEMaMHU 0€30MacCHOM padOThl ¢ XMMUYECKUMU BEILIECTBAMH U JJAOOPATOPHBIM 000pYAOBaHUEM;
YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTHM XHMHMUYECKOW PEaKkUUd W CMEUICHUS XUMHUYECKOrO0 PAaBHOBECHUS OT Pa3IMYHBIX
(aKTOPOB C LIEJBIO ONPEACIICHNUS ONTUMAIBHBIX YCIOBUN MPOTEKAHUSI XUMUYECKUX MPOLECCOB;

IIPUBOJUTH PUMEPHI TUAPOIN3A COJIENU B IIOBCETHEBHOW KU3HH YEIOBEKA;

IPUBOJUTH TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIMI B MNPUPOJE, NPOU3BOJACTBEHHBIX IIpolieccax U
AKU3ZHENIEATEIIbHOCTH OPraHU3MOB;

IPUBOJUTH MPUMEPHI XUMUYECKUX PEAKLIUi, paCKpPHIBAIOIIMX OOIIMEe XUMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB — METAJUIOB
U HEMETAJUIOB;

MPOBOJUTH PAacyeThl Ha HAXOXKIACHUE MOJIEKYJISPHOW (OpMyJbl YriaeBOAOPOAA IO MPOAYKTaM CrOpaHus U MO €ro

OTHOCHUTEIBbHOMN MJIOTHOCTU U MAaCCOBBIM JOJISIM 3JIEMCHTOB, BXOIAIIIHUX B €I'0 COCTAaB,



® BJAJETh MpPaBUIaMHU O€30MACHOTO OOpaIllEHUs C €KUMH, TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMU, CPEICTBAMHU OBITOBOM
XUMUH;

® OCYIICCTBIISTH TIOUCK XUMHUYECKOW HH(POPMAIIUU 110 HA3BAHKAM, HACHTH(PUKATOPAM, CTPYKTYPHBIM (hOpMyJIaM BEIIECTB;

® KPUTHYECKU OIICHUBATh W HWHTEPIPETUPOBATH XMMHUYECKYI0 HHGOPMAIIMIO, COJEPXKAIIYIOCS B COOOIIECHUSX CPEICTB
MaccoBoil mHpopManuu, pecypcax MHTepHETa, HAyUYHO-TIOMYJSIPHBIX CTAThsIX C TOYKUA 3PEHUS €CTECTBEHHO-HAY4YHOM
KOPPEKTHOCTHU B LIEJIAX BBISBJICHUS OMIUOOYHBIX CYXKICHUN U (OPMUPOBAHUS COOCTBEHHOM MO3UIINY;

® TPEJICTABISATh IMYTH PEIICHUS TJI00ATBHBIX MPOOJIEM, CTOSIIUX MEepe]] YeIOBEUECTBOM: IKOJOTUYECKUX, IHEPTETUIECKUX,
CBIPBEBBIX, U POJIb XUMHUU B PELICHUU ITUX MTPOOJIEM.

BhInyCKHMK MOJIYyYUT BO3MOKHOCTh HAYYUTHCH:

® JUIIOCTPUPOBATH HA IPUMEPAX CTAHOBIICHUE M IBOJIIOLUIO OPTAHUYECKON XMMHUU KaK HayKU HA Pa3JIMYHbIX HCTOPUYECKUX
JTanax €€ pa3BUTHS;

® UCIIOJB30BaTh METOAbl HAYYHOTO I[IO3HAHUS TMPHU BBINIOJHEHUU MPOEKTOB M Y4EOHO-HCCIIEAOBATEIbCKUX 3a7ad 10
U3YYEHHUIO CBOMCTB, CTOCOOOB MOJIYYCHHS M PACIIO3HABAHUS OPTaHUYECKUX BEIIECTB;

® OOBSACHATH MPUPOAY U CIOCOOBI 0Opa30BaHUS XUMHUYECKON CBS3U: KOBAJICHTHOW (TIOJIAPHOM, HEMOJSPHON), MOHHOM,
METAJUIMYECKOM, BOAOPOIHON — C LIEJIbIO ONPEICICHUS XUMUYECKON aKTUBHOCTH BEIIECTB;

® YCTaHABJIMBATh TEHETHUYECKYIO CBSI3b MEXKJY KJacCaMH OPTraHMYECKUX BEHIECTB JIi OOOCHOBAaHMS MPUHIIMIHATIBLHON

BO3MOKHOCTH ITOJIYUCHHA OPraHU4YCCKHUX COC}II/IHCHI/Iﬁ 3aJIaHHOI'O COCTaBa U CTPOCHUAA;



¢ YCTAHABJIMBATH B3AUMOCBA3U MCKIY q)aKTaMI/I )41 Teopﬂeﬁ, HquHHOﬁ H CJICACTBHUCM IIPHU aHAJIN3C HpO6HeMHLIX CHTyaHI/Iﬁ 151

000CHOBaHUU IMPUHUMACMBbIX pGHIGHI/Iﬁ Ha OCHOBE XMMUYECKUX 3HAHUM.

2.Conep:xanue TeM yueoHoro npeamera 10 kiace

TITI

Tema

KomuuecTBO
YacoB I10

paboueit

B TtoMm uunciie
MPAKTUYECKUX

pabor

B ToMm umnciie
KOHTPOJIBHBIX

pabor




nporpamme

Tema 1« TeopeTudyeckue 0CHO-

BEI OpFaHquCKOﬁ XUMHN)

6

Tema Ne2  « IlpenenvHble yr-

JICBOJOPO/IbI (AJIKAHBI)

Tema 3« HenpenenbHbie yrie-

BOJIOPOJIbI»

Tema 4 «Apensl (Apomartuye-

CKHE YTJICBOAOPOBI )

Tema 5 «IIpupoaHbIEe HCTOUHU-

KM yTJIEBOJOPOJIOB)

Tema 6 «CnupThl ¥ PEeHOTBD)

Tema 7 « AnpIeruninl U KETO-

HBD)

Tema 8 «CnoxHBIE YPUPHI.

Kupb»

Tema 9. «YrnesoasD)
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10 | Tema 10 «A3oTcoaepkamiue 7

OpPraHUYCCKHUC COCAUHCHU A

11 | Tema 11 «Xumus noaumMepoB» 8 1 2
Pe3epBHOE Bpems 2
Hroro 70 6 4

Conepxanue Tem yueOHoro npeamera 11 kiace

No pasnena | HaumeHoBaHue pa3neinoB U TeM VYuebOHbIe KonTtpoasHbie pa- [IpakTuyeckas 4acThb
U TEM Yackl 0OTBI 71a00paTOpHBIC MPaKTUIECKUE pa-
OITBITHI 0OTBI
1. BaxxHeiimme XUMHYSCKHUE MTOHITHS 8 1 - -
Y 3aKOHBI

2. CrpoeHue BemiecTBa 7 1 - -

3. XUMHUYECKHUE PeaKIuu 7 - 2 -

4, PactBopsI 7 = 1 1

d. DIIEKTPOXUMHYECKUE PEAKIIUU 3) 1
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6. Merabl 12 1 1 1
1. Hemerasuiel 10 1 2 -
8. XUMUS ¥ )KU3HD 5 - - -
0. [TpakTukym, 06001IEHNE 6 1 - 3
10. Pesepr 1

Hroro: 68 6 6 5

10kyaace (7049; 24. B HENEIIO)
Teopust XUMHYECKOr0 CTPOCHHUS OPraHuyeckux coeaunenuu. Ilpupoaa xummn4yeckux cesizeu
Opranunueckue BemecTBa. [losiBneHne u pa3BUTHE OPraHUYECKON XUMUHU KaK HayKh. XUMUYECKOE CTPOCHHUE KAK MOPSAIOK
COCIMHEHHsSI aTOMOB B MOJIEKYJIE€ COIVIACHO WX BaJEHTHOCTH. OCHOBHBIE MOJOKEHHUS TEOPUM XUMHUYECKOTO CTPOCHHS
oprannueckux coenuHeHuit A.M. BytnepoBa. YTriiepoAHblil CKEIEeT OpraHUuYecKoil MoJieKyJibl. KpaTHOCTh XMMHUUYECKOUN CBS3H.
3aBUCHMOCTh CBOMCTB BEILIECTB OT XMMHYECKOrOo CTpoeHHs] Mosiekysl. M3omepust u uzomepsl. [loHsATHE O (yHKUIMOHATBHOU
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rpynne. [lpuHiunel KiacCU(PUKAMU OpraHMYEeCKHX coeAuHeHud. CucreMaTthyeckas MEXKIyHapoJgHas HOMEHKJIAaTypa H
NPUHIIUIIBI 00pa30BaHUs HA3BAHUM OPTaHUYECKUX COCTMHEHHM.
MecTo 1 3HaYeHNE OPTAHUYECKOM XUMUHN B CUCTEME €CTECTBEHHBIX HAYK.
YriaeBoaopoabl

[TpenensHble yrieBogopoabl (ankansl). CTpoeHue MoieKkysabl MeTaHa. ['oMonornueckuit psit ankaHos. ['omonoru. Mex-
IyHAapOJHAasi HOMEHKIIATypa OpraHWYecKHX BewlecTB. M3oMepust yriepogHoro ckeiera. 3aKOHOMEPHOCTH M3MEHEHHus (usnye-
CKHX CBOMCTB. XMMHUECKHE CBOMCTBA (Ha IpUMEpPE METaHA U ATaHA): PEaKUH 3aMellleHus (TaJOreHUPOBaHUE), JETUIPUPOBAHUS
KaK CIIOCOOBI MOJIyYEeHHS BaXKHEHIIINX COEMHEHUIN B OPraHUYECKOM CHHTE3€. | 'OpeHre MeTaHa Kak OJIMH U3 OCHOBHBIX UCTOYHU-
KOB T€IlJIa B IPOMBIIJIEHHOCTH U OBITY, H30Mepu3aluu ajikaHoB. LlenmHbie peakiuu. CBOOOIHBIE pauKaibl. ['aloreHonpoun3Boa-
HbIE aJKaHOB. Haxo)kaeHue B mpupoe U IPUMEHEHUE aJIKaHOB.

Kpatubie cBa3u. HenpenenbHbie yrieBogopoasl. Ankensl. CTpoeHre MOJeKybl dTuieHa. Sp—I ubpuauzanus. I'omo-
JIOTUYeCKuU psij ankeHoB. HomeHnknatypa. M3omepust yriiepoJHOro CKEleTa U MOJI0KEHU KPaTHOU CBSI3U B MOJIEKYJIe. XUMHUYE-
CKHE CBOMCTBA (Ha MpUMEPE 3TUJICHA): pEeaKIUU NPUCOEINHEHUs (raIor€HUPOBaHKE, THAPUPOBAHUE, THIpaTaltsl, THIporaiore-
HUPOBAaHMUE) KaK Croco0 MojgydyeHus (yHKIHOHATBHBIX MPOU3BOJHBIX YIIIEBOAOPOAOB, TopeHus. IlpaBuino MapkoBHuKOBa. BbI-
COKOMOJIEKYJISIpHBIE coenHeHMs. KadecTBeHHbIE peakiuu Ha JBOMHYIO CBs3b. [lonmMepunsanus sTuaeHa Kak OCHOBHOE HaIpas-
JIEHHE €T0 UCIOJIb30BaHUS. [[oNMAITHIIEH KaK KpYyITHOTOHHAXHBIN IPOIYKT XUMHUYECKOTO MMPOU3BOACTBA. [[puMeHeHune aTuneHa.

Anxaauensl U Kayuykd. [loHsiTue 00 ankaiaueHax Kak YIJIEBOAOPOJAxX C JABYMs IBONMHBIMU cBs3saMu. [lonnmepuszanus

nuBuHUIA (OyTaaueHa-1,3) kak croco0 MOMyYeHHs] CHHTETUYECKOro Kaydyka. V3onpen (2-metunOyraaues-1,3). HarypanbHbrit

13



Y CUHTETHYECKUM Kayuyykd. Bynkanuzanus kayuyyka. Pesuna. [lpumenenue kaydyka u pe3sunbl. COnpsukEHHBIE TBOWHBIE CBS3H.
[TomydyeHue u XxuMHUYECKHE CBOMCTBA alikaJeHoB. Peakiiuu nmpucoennuenus (TraJloreHUpOBaHUs ) U OJIMMEPU3AINH aJIKaJUEHOB.
AnkuHbl. AnetuieH (3TUH) U ero romoJiord. CTpOoeHHE MOJIEKYJbl alleTUJIeHA. ['OMOJOTHYecKUui psifi aJIKUHOB.
Homenxknatypa. M3oMmepusi yriiepogHOTO CKEJIeTa U MOJIOKEHUS KPAaTHOW CBA3M B MOJEKyJe. MexkiaccoBas u3omepus. Sp-
['uOpunuzanus. XuMu4eckre CBOMCTBA (Ha MpUMEpe aleTHUIIEHA): peakluy NPUCOeINHEHUs (TaJIoreHUPOBaHKEe, THIPUPOBAHUE,
ruapaTanys, TuIporaJjoreHupOBaHKe) KaK Croco0 MOJydYeHHs MOJIMMEPOB U JPYrUX MOJIE3HBIX MPOAYKTOB. ['opeHue aueruneHa
KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHHU [l CBapKU U pe3KU MeTajuioB. [IpruMeHenue aneTuiieHa.
[loHATHE O IUKIOAIKAHAX.
ApeHbl (apoMaTHYECKUE YTIEBOAOPOAbl). beH3011 Kak MpeACTaBUTENb apOMAaTUYECKUX YIIEBOAOPOA0B. CTpOEHUE MOJIEKY-
76l OeH301a. XMMHUYECKHE CBOMCTBA: PEaKlUy 3aMellleHus (FraJlorTeHUPOBAHNE) KaK CIIOCO0 MOTyYeHHs] XMMUUYECKUX CPEJICTB 3a-
IIUTHl PACTEHUH, MPUCOEAUHEHUS (THAPUPOBAHUE) KaK JI0KAa3aTEeIbCTBO HEMPEAEIBHOIO Xapakrepa OeH3ona. Peakuusa ropeHus.
Tonyon. U3omepust 3amectuteneit. [Ipumenenue 6ensona. [lectunmapl. I'eneTnyeckas cBsi3b apeHOB C JIPYTUMHU yTIEBOAOPOIa-
MU.
[Ipupoanbie ucTouHUKHU yrieBoaopoAoB. [Ipupoansiii ra3z. Hedts. [lonyTtHble HeQTsAHbIE ra3bl. KamenHsli yrons. Iepe-
pabotka Hedtu. Ileperonka HedTn. Pextuduxanmmonnas komonHa. bensun. Jlurpoun. Kepocun. Kpekunr nedrenpomykTos.
TepMUUeCKU U KaTAIMTUYECKUN KpEKUHTH. [ Inpomnus.

Kucaopoacoaep:xkamye opranndeckne coeTuHeHUs].
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Kucnopoaconepxaniue oprannyeckne coenuaenusi. OHOATOMHBIE MpeebHbIe CUPThl. Knaccudukarus, HOMEHKIIATypa,
HU30MEpHUS CIUPTOB. METAHOM M 3TaHOJ KakK IMPECTaBUTENM MPEACIbHBIX OJHOATOMHBIX CIUPTOB. IIepBUYHBIN, BTOPUYHBIA U
TPETUYHBIN aTOMBI yriepoaa. BomopoaHas cBsizb. XUMUYECKHE CBOWCTBA (HA MPUMEPE METAHOJA U 3TAHOJIA): B3aUMOJIEHCTBHE C
HaTpUEM KakK CIoco0 YCTAHOBJICHHMS HaJMYUs THIPOKCOTPYIIIHI, PEaKIUs ¢ rajJoreHOBOIOPOaMH KaK CIIOCO0 MOJydeHHUs pac-
TBOpUTEIICH, JeTHUapaTalds KaKk Croco0 IMoaydeHHs dTuiaeHa. Peakius ropeHus: CupThl Kak TOImMBo. CIIUPTOBOE OpOKEHHUE.
®epmenTsl. Bogopoausie cBs3u. [I[pumenenne Metanona u 3taHona. ®u3nosiorndyeckoe AeMCTBUE METAHOJIA U 3TaHOJIa Ha opra-
HHU3M 4YejI0BeKa. AJTKOTOIN3M.

MHoOroaroMHsle COUPTHI. DTWICHTIIUKOIb U TIULEPUH KaK NPEACTABUTENN MPEACIbHBIX MHOMOATOMHBIX clUpTOB. Kaye-
CTBEHHAsl PEaKUXsl Ha MHOTOATOMHBIC CHUPTHI U €€ MPUMEHEHHE ISl PACIO3HABAHMS TJIMIEPUHA B COCTABE KOCMETHYECKHUX
cpencts. [IpakTrueckoe MpUMEHEHNUE STUIICHTJIMKOJIS U TIIULEPUHA.

®denon. Apomatudeckue cnupThl. CTpoeHUE MOJIEKYbl PeHona. BzaumHoe BIUsHUE aTOMOB B MoJiekyJie (penona. Xu-
MHUYECKHE CBOMCTBA: B3aUMO/JICHCTBUE C HATPUEM, THAPOKCUIOM HATpusi, OpoMoM. KauecTBeHHas peakius Ha (PeHOII.
[Ipumenenue denona.

KapOonunbhsie coequnenus. KapoonunbsHas rpynna. Anpaeruanas rpynmna. Anpaeruasl. Ketonsl. MI3oMepus u HOMEH-
kinarypa. IlomyyeHne u XMMHYECKHE CBOMCTBA albICTMIOB. Peaknuu OKHCIIEHUS M NPUCOCIWHEHUs albIeTHAO0B. MeraHamnb
(bopmanbaerua) U dTaHalb (aeTadbACTHa) KaK MPEACTaBUTEIN MPEeaeIbHbIX anbiAeruaoB. KauecTBeHHbIE peakiiuu Ha Kap0Oo-

HUJIBHYIO TPyNy (peakius «cepeOpsHOTo 3epKaniay, B3auMoeiicTBue ¢ ruapokcuaom menu (I1)) m ux npumeHenue ais ooHa-
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PYXXEHUS IPEENbHBIX albJACTHAOB B MPOMBIIIEHHBIX CTOYHBIX BOJIaX. TOKCHYHOCTH anbAeruioB. [Ipumenenue popmaibaernia
U alleTaJbJerua.

Kap6onoseie kucnotsl. KapbokcunpHas rpynmna (kapOokcorpymnma). M3omepusi 1 HOMEHKIaTypa KapOOHOBBIX KHCIOT.
OaHOOCHOBHBIE TIpejeNibHbIe KapOOHOBBIE KUCTOTHI. [loydueHrne OIHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHUCIOT YKCYCHas
KHCJIOTa KaK MPEACTaBUTENb NMPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHUECKHUE CBOMCTBA (HA MpUMEpe YKCYCHOM
KHCJIOTBI): PEAKIIMH C METAJIIaMU, OCHOBHBIMU OKCHJIaMU, OCHOBAaHUSIMU U COJIIMH KaK MOJTBEPKICHHUE CXO/ICTBA C HEOPraHU4e-
CKUMHU KHcIoTaMu. Peakuust sTepupukanuy Kak cnocod moixydeHust cliokHbIX 3¢upos. [IpumeneHne ykcycHoi KucioTsel. Mypa-
BbHHas KucaoTa. Aueratsl. [IpencraBieHue o BhICIIMX KAPOOHOBBIX KHCIOTaX.

Cnoxuble 3¢upbl u xupbl. Homenknatypa. IlonmydeHuwe, XMMHYECKHE CBOMCTBAa CIOXHBIX 3(pupoB. Peakuus
srepuukanu. CroxHble 3(QUpPbl KaK MPOIYKThl B3aUMOJCHCTBHUS KapOOHOBBIX KHCIOT cO cnupTamu. [IpumMeHeHne CioxHbIX
3(¢UpOoB B MULIEBON U MapPrOMEpHON MPOMBINUIEHHOCTU. JKHpbI Kak CIOXHbIE 3(QUPHI TIULEPUHA U BBICIIMX KapOOHOBBIX
KHUCIJIOT. PacTUTENbHBIE U )KUBOTHBIE JKUPBI, UX COCTAaB. Pacrio3HaBaHNE pacTUTENBHBIX )KUPOB Ha OCHOBAHUU UX HEIPEAECIbHOIO
xapakrtepa. [Ipumenenue xupoB. ['MApPOIU3 WM OMBUIEHHE XUPOB KaK CHOCOO MPOMBIIIJIEHHOIO MOJYYEHHUS! COJIe BBICIIMX
KapOOHOBBIX KUCJOT.

MpbLT4 KaK coJIi BBICIITUX KapOOHOBBIX KUCIOT. Motoiue cBoiicTBa Mbuta. CHHTETHYECKHE MOTOIINE CPEJICTBA.
VYrnesonel. Knaccudukanus yrineBonoB. Monocaxapuasl. Onurocaxapunsl. Jucaxapunel. HaxoxaeHue yrieBoioB B MpuU-
poae. ['moko3a kak anpaerunocnupt. bpoxkenue rimoko3sl. @pykro3a. Caxaposza. ['maponus caxapos3sl. Kpaxman u uemitonos3a

KaK OMOJIOTHYECKHUE MOJIMMEPbl. XMMUYECKHE CBOMCTBA KpaxMaja U MeJITI0N03bl (TUIPOIU3, KAYeCTBEHHAsI PEaKIlus ¢ Ho0M Ha
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KpaxMmajl U ee IpUMEHEHUE U1 OOHApYKEHUSI Kpaxmasla B MpoayKTax nutaHus). [[puMeHeHne n OMojgoruyeckasl posib yrieBo-
noB. [lonaTre 06 UCKYCCTBEHHBIX BOJIOKHAX HA IMMPUMEpPE alleTaTHOrO BOJIOKHA. AneTuiiesuttono3a Kiaccudukaiys BoJoOKOH.

Nnentudukarums opraHUIeCKUX coequHeHuM. ['eHeTndyeckas CBsI3b MEXAy KiacCaMd OPraHUYECKUX COoeAuHEHUH. THIbl
XUMHYECKUX PEAKINUNA B OPTaHUYECKON XUMUHU.

A3oTcoaep:kaniue OpraHnyecKue CoeAUHEHM.

AMHMHOKHUCIOTHI U Oenku. CocTaB 1 HOMEHKIIaTypa. AMUHBL. AMUHOrpynna. AHuiauH. [lonyyenue u XxuMuyeckue cBOMCTBa
aHWIMHA. AMUHOKHUCIIOTHI Kak aM(oTepHble opraHnueckue coenuHenus. M3zomepus u Homenkinarypa. bunosnspusiii von. Ilen-
TUJHAs CBA3b. buosiornueckoe 3HaU€HUE O-aMUHOKHUCIOT. O0IacTh NPUMEHEHUSI aMUHOKHUCIOT. XMMHUYECKHE CBOMCTBA aMUHO-
kucioT. Ilentuael. Tlonmunentuasl. I'numuH. benku kak npupogHeie 6uononumepsl. CocTaB U CTpOeHHE OENKOB. XUMUYECKUE
CBOMCTBa OEJIKOB: TUAPOJIN3, AeHaTypanua. OOHapykeHre OeIKOB MpY MOMOIY KaueCTBEHHBIX (IIBETHBIX) peakuuid. [IpeBparrie-
HUA O€IKOB MUIIM B Opranu3Me. buonornvyeckue GyHKIuM OEIKOB.

A3zoTcoaepiaiue rereporukinueckue coequnenus. [lupuaun. [uppon. [Tupumuaus. [TypuH. A30THCTBIE OCHOBAHMUS.
Hyxkneunossie kucnorsl. Hykneoruasl. KomiieMeHTapHbIe a30THCTBIE OCHOBAHMUSL.
XuUMHS U 310pOBbE YenoBeka. DapMakoIOrnyecKas XuMusl.
Xumus NoJIMMepoB
[Tomumepsl. Crenens nonuMepuszauuu. Monomep. CTpykTypHOe 3BeHO. Tepmoruiactuunbie monuMepsl. CTeEpeoperyisipHbIe Mo-

mumepsl. [Hommatunen. [Homunponunen. [lomutetpadropatunien. TepmopeaktuBHble monmuMepbl. DeHomopopmambaeruIHbIe
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cmoubl. [Tnmactmaccel. @enomnactel. AMuHomiacTol. [lenomnactel. [Ipuponssiii kayuyk. Pesuna. 90oHuT. CUHTETHYECKHUE Kay-
yyku. CunteTnueckue BonokHa. Kanpon. JlaBcas.
11 kjacc

Tema 1. BaxxHeiilmue xXuMu4ecKue MOHSTHS M 3aKOHBI (8 4acoB)

Atom. Xumuueckuil aneMeHT. M3otornel. [IpocThie 1 coKHbIE BEIIECTBA.

3aKOH COXPAHEHHUSI MACChl BEIIECTB, 3A4KOH COXPAHECHUS U MPEBPAILLCHUS SHEPTUH MPU XUMHUUYECKHX PEAKLMAX, 3aKOH I0-
CTOSIHCTBA COCTaBa. BeliecTsa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS.

AToMmHBIE opOuTamy, S-, P-, d-, f-amexTpoHbl. OCOOCHHOCTH pa3MENICHHUS JICKTPOHOB MO0 OPOUTAISIM B aTOMaxX MaJlbIX U
OOJIBIIIUX MEPUOAOB. DHEPreTUUECKUE YPOBHU, TOAYPOBHU. CBS3b MEPUOJUUYECKOTO 3aKOHA U IEPUOANUYECKON CUCTEMbI XUMUYE-
CKHX DJIEMEHTOB C Teopuel cTpoeHus: aToMoB. KopoTkuii U ITUHHBIN BapuaHThl TaOJIUIIBI XUMAYECKHUX d7IeMeHTOB. [lonoxkenue
B MEPUOJIMYECKON CUCTEME XMMHUUYECKHX 3JIEMEHTOB BOAOPO/IA, JIJAHTAHOUIOB, aKTUHOUJIOB U MCKYCCTBEHHO MOJIYYECHHBIX 3Je-
MEHTOB.

BaneHTHOCTh U BaJICHTHBIE BO3MOKHOCTH aTOMOB. [leproanueckoe n3sMeHeHrne BaJEHTHOCTH U pa3MEPOB aTOMOB.

PacuerHnsble 3agaun. Beruncienue maccel, 00beMa WM KOJUYECTBA BEIIECTBA MO U3BECTHOM Macce, 00beMy WIIM KOJnye-
CTBY BELIECTBA OJHOIO U3 BCTYNMBIIMX B PEAKLIHIO WIH MOJYYMBIIUXCS B PE3YJIbTATE PEAKIIUU BELIECTB.

Tema 2. Ctpoenne BemecTBa (7 4acoB)
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Xumuyeckas CBA3b. BuUsbl 1 MexaHU3Mbl 00pa3oBaHusl XUMHUUeCKOM CBs3u. MonHast cBsi3b. Katnonsl u anmonsl. KoBa-
JICHTHas HemoJisipHas CBA3b. KoBaJleHTHas MOJIsipHAsA CBS3b. DJIEKTPOOTPULIATENBLHOCTh. CTENeHb OKUCICHMS. MeTtaumdeckas
cBs3b. Bosopoanas cBsA3b. [I[pocTpaHCTBEHHOE CTPOCHUE MOJIEKYJI HEOPTAHUYECKUX U OPTAHUYECKUX BEIIECTB.

THUIBI KPUCTAJUTMYECKUX PEIICTOK U CBOMCTBA BeliecTB. [IpuurHbl MHOTOOOpa3Hs BEIIECTB: U30MEPHS, TOMOJIOTHS, aJlIo-
TPOIUS, U30TOMUA.

JemoHcTpanmuu. MoJieu UOHHBIX, ATOMHBIX, MOJICKYJISIPHBIX M METAIMYECKUX KPUCTAITMYECKUX pemieTok. Dhdekt

Tunganda. Moaenu MoJIEKyJI K30MEPOB, TOMOJIOTOB.

Pacuernsble 3a1a4u. Briurcienne Maccol (KOJMYECTBa BEIIECTBA, 00beMa) MPOIYKTA PEAKIIUU, €CIIH JIJISl €ro MOTYyYCHHUS
JlaH pacTBOP C ONPEAEIEHHON MAaCCOBOM J0JIENM UCXOAHOTO BELIECTBA.

Tema 3. Xumnueckue peakuuu (7 4acoB)

Knaccudukaiys XuMUYeCKUX PeaKIuii B HEOPTaHUYECKON M OPraHNYECKOM XUMUMU.

CKOpOCTh peakiliu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PAKTOPOB. 3aKOH JCUCTBYIOMIMX Macc. DHeprus aktuBanuu. Karamus
1 KatanuszaTopbl. OOpaTUMOCTh peakiuii. XuMmuueckoe paBHoBecue. CMeIleHUEe PaBHOBECHS MOJT IEUCTBUEM PA3IUYHBIX (PaKTO-
poB. [Ipunmumn Jlelllarense. [Ipon3BoaCcTBO CEPHOIM KMUCIOTHI KOHTAKTHBIM CIIOCOOOM.

JemoHncTpanumn. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT KOHLEHTPAMU U TeMIIEpaTypbl. Paziioxkenue nepokcuaa Boaopoaa B
MPUCYTCTBUM KaTaiuzaTopa. OnpeiesieHne cpejibl pacTBOpa C MOMOILbI0 YHUBEPCATLHOTO HHINKATOPA.

JlabopaTopHble onbIThL. [IpoBeeHNE peakiiii HOHHOTO 0OMEHa JIJIsl XapaKTEPUCTUKHU CBOMCTB JIEKTPOJIUTOB.
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IIpakTuyeckas padora. Bnusnue pa3nuuHbix (pakTOpoB Ha CKOPOCTh XUMUYECKON PEaKInu.

Pacuernble 3anqaun. Beiuucienne Maccol (KOJIMYECTBA BEUIECTBA, 00bEMa) MPOIYKTa PEakilMy, eclid U3BECTHA Macca Uc-
XOJTHOTO BELIECTBA, COJIEPKAILETO OMPEAEIEHHYIO JOJ0 IPUMECEH.

Tema 4.PactBopsbl (7 4acoB)

Hucnepcusie cuctembl. MctuaHble pacTBOPBL. CIIOCOOBI BRIpAKEHUS KOHIIEHTPAIIMU PACTBOPOB: MAacCOBasi JI0JiI PacTBO-
PEHHOTr'0 BEUIECTBA, MOJIsIpHAsk KOHLEeHTpaus. Kotonaasie pacTBOpbl. 30J11, TEIIH.

Onextponutnyeckas auccouuanus. CUIbHbIE U clla0ble ANEKTPOIUTHl. KUCIO0THO-OCHOBHBIE B3aUMOJICHCTBUS B PACTBO-
pax. Cpena BOJHBIX pacTBOPOB: KUCIIas, HEUTpalibHas, IesiouHas. FloHHOe pou3BeieHne BoaAbl. Bogopoausiii mokaszatens (PH)
pacTBopa.

['maposn3 opraHnyecKux U HEOPraHUYECKUX COEAUHECHU M.

IIpakTuyeckasi padora. [[puroroBieHue pacTBopa ¢ 3aJJaHHON MOJISIPHOM KOHUECHTpAIUen

Tema 5.9nexkTpoxumMmnyeckne peakuuu (5 4acoB)

XUMUYECKHE UCTOUYHUKHU TOKA. Ps/I CTaHIapTHBIX 3JEKTPOJHBIX MOTEHIMAIOB. DJIEKTPOJIU3 paCTBOPOB U paciiaBos. [lo-
HATHE O KOppO3uu MeTauioB. CiocoObl 3alUTHI OT KOPPO3HH.

Tema 6. Metasuibl (12 4yacoB)

[TonoxeHnue MeTaxioB B NEPUOJUUYECKON CUCTEME XMMUYECKUX 3JIeMEHTOB. OO0lIMe CBONCTBA METAJJIIOB. DIEKTPOXUMHYE-
CKUI psiJl HAPsDKeHU MeTaliioB. OO0IMe CriocoObl MOTyYeHUsT METAIIIOB.

0O0630p METAIJIOB IJIaBHBIX MOATPYMI (A-TPYII) NEPUOIUIECKON CHCTEMbI XUMUYECKUX DJIEMEHTOB.
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O630p MeTaiuoB TMaBHBIX noArpynn (b-rpynm) nepuoandecKoi CUCTEMbI XUMUUYECKUX 3JIEMEHTOB (Meb, IMHK, TUTAaH,
XpOM, 5KeJIe30, HUKEIIb, TIJIaTHHA).

CruiaBel METAJIOB.

Okcuabl U TUAPOKCUBI METAIIOB.

JNeMoncTpanuu. O3HaKOMIIEHHE ¢ 00pa3llaMu METaNIOB U UX COeNMHEHMM. B3auMojeicTBre MIENOYHBIX U HIEI0YHO3e-
MEJIbHBIX METAJIOB ¢ BOJIOM. B3auMoneiicTBre Meau ¢ KUCIOPOAOM U cepoi. DnekTpoau3 pactsopa xyuopuaa meau (I1). OnbiTel
10 KOPPO3UU METAIIJIOB U 3aILIUTE OT HEE.

JlaGopaTopHblie onbIThl. B3anMoieiicTBE IIMHKA U KeJlie3a C paCTBOPAMH KUCIIOT U Iejouei. 3HaKOMCTBO ¢ 0Opa3liamMu
METAJJIOB U UX pyJaMHu (paboTa ¢ KOJUICKIIUSIMU).

Pacyernbie 3agaun.PacuyeTsl 10 XUMUYECKUM YpaBHEHUSIM, CBA3aHHBIE C MACCOBOM JIOJIEW BHIXOJAa MPOAYKTA PEAKIIUUA OT
TEOPETUYECKU BO3MOKHOTO

IIpakTnueckas padora. PemeHune 3KCepuMeHTAJIbHBIX 32/1a4 10 TeMe «MeTan.

Tema 7. Hemeranuasl (10 yacoB)

O0630p cBOMCTB HeMeTaLIOB. OKUCINTEILHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA TUITHYHBIX HeMeTauioB. OKCHIBI HEMETAJUIOB
Y KUCJIOPOAOCOepKaIue KUCIOThl. BOgopoaHbIe COCTMHEHUSI HEMETAILIOB.

JemoncTpamuun. O6pasnsl HemeTamwioB. O0pa3ipl OKCHIOB HEMETAIIOB M KUCIIOPOICOASPKAIIMX KUCIOT. I'opeHue cephl,

docdopa, xene3a, MarHus B KUCIOPOJIE.
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JlaGopaTopHble oNbITHI. 3HAKOMCTBO C 00pa3laMy HEMETAJIOB U UX MPHUPOJAHBIMHU COeIMHEHUSIMU (paboTa ¢ KOJUIEKIIH-
amu). Pacrio3zHaBanue XJ0puioB, Cyiab(}aToB, KapOOHATOB.

['eneTnyeckas CBsI3b HEOPraHUYECKUX U OPTAHUYECKUX BEILIECTB.

IIpakTuyeckasi padora. PemeHnue 3KkCepUMEHTAIbHBIX 3a/1a4 0 Teme «HemeTawibpy.

Tema 8. Xumus v :xu3Hb. (54.)

Xumusl B POMBIIUIEHHOCTH. [IpMHINANBI XUMUYECKOTO MTPOU3BOACTBA. XUMHUKO-TEXHOJIOTUYECKUE TPUHIMIIBI TPOMBIIII-
JIEHHOT'O I0JIy4eHus MeTaioB. IIponsBoactso uyryHa. [IponssoacTso crany.

Xumus B ObITy. XUMUYECKasi TPOMBIILJICHHOCTh U OKPYXKalollas cpea.

IpakTukym 7 4). Pemienne 3kcniepuMEHTaIbHBIX 33724 10 HEOPTaHWUYECKOM XUMUU; PEIICHHUE SKCIIEPUMEHTANIbHBIX 3a-

Jad I10 OpFaHquCKOﬁ XUMHH,; PCIICHUC ITPAKTHYCCKUX PACUYCTHBIX 3ada4; ITIOJIYUYCHHUC, CO6I/IpaHI/I€ H PaCIIO3HABAHUC I'a30B.
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3. KanenaapHo - TeMaTnuyeckoe mianuposanue 10 kiacc

Jara Ne | Tema ypoka JdomamHee 3aganue

Ilnan. | Pakr.

Tema 1. Teopernueckue 0CHOBBI OpraHuyeckod xumum (6 yacos).

1 [Ipeamer wu 3HaueHue opranuyeckou | §1, ymp.6,
XUMUHU.
2 Teopust xumuyeckoro crpoenus opra- | § 2, yop. 1-5

HUYECKUX COEINHEHMI.

3 IIpakTnueckas padoraNel «Kaue- | § 3, ynp. 1-4;
CTBEHHOE oOImpeJejieHHe YrJjepojaa,
BOJ0OPO/A U XJIOPA B OPTraHUYECKUX
BEIECTBAX).

CocTosiHHE DIIEKTPOHOB B aTOME. § 4, ynp. 1-5

DneKTpoHHas TpHpoAa XuMuyeckux | § 5, ymp. 1,2
CBA3€H B OPraHUYECKUX COCTMHECHUSIX.

6 Ocobennoctn u knaccuukanus op- | § 6, ymp. 1-7
TaHUYECKHUX PEaKIni.

Tema 2. IIpeaennusbie yriesoaopoas! (3 yaca).

7 DJNEeKTpOHHOE U TpOoCTpaHCTBeHHoe | §7,ymp.1-3
CTPOEHUE ATIKAHOB.

8 I'omonoru u m3zomeps! ankaHos. Ho- | § 8,ynp.1-3
MEHKJIaTypa aJKaHOB.

9 Mertan.@uznueckue U xumudeckue | § 9,ynp.4-5

CBOWCTBA AJIKAHOB.

Tema 3. HenpenenbHbIe YIiIeBOAOPOABI (AJIKEHbI, AJKAAUCHBI U ATKHHBI) (9 YacoB).




10 CrpoeHnue, uzomepusi, HomeHkiarypa | § 10,ymp.1-3
QJIKCHOB.

11 | Xumuueckue CBOMCTBA aJIKEHOB. § 11

12 | Ilony4enue u npuMeHeHue ankeHoB. | § 11

13 O06o006menue npoiaeHHoro matepuana | [1oB. Tembl
mo TemMe «AJkeHb». I[loaroroBka k
MIPaKTUUEeCKOU paboTe.

14 | Ilpaktuuyeckasi padora Ne2 «Iloay- | § 12
YeHHe ITWIEHA U ONBITHI ¢ HUMY.

15 | Ankanuensl. CTpoeHHE U CBOWCTBA. § 13

16 | Anxaguenbl. XHMHYECKHE cBoMcTBa. | § 13
[Tonyuyenue. Kayuyk.AnietusieH.

17 | Ctpoenue, HOMeHKIaTypa, uzomepus | § 13
1 (pU3NUECKHE CBOHCTBA AJIKHHOB.

18 | Xumnueckue cBoiictBa ankuHOB. [lo- | § 13
JTy4eHUE W MPUMCHCHHE AJIKHHOB

Tema 4. Apenbl (apoMaTH4YeCcKHe YIJIeBOAOPObI) (4 yaca).

19 | benszon u ero romonoru. Crpoenue, | § 14
HOMEHKJIATypa,H30MEepHs apoMaTHye-
CKHUX YTJIEBOJIOPOJIOB.

20 | ®usnyeckue U XUMUYeCKue cBoicTBa | § 15
OeH3oJa.

21 | T'omomoru Gen3ona. OCoOEHHOCTH § 15
XUMHUYECKHUX CBOMCTB OEH30J1a Ha
puMepe TOTyoIa.

22 | 'enerndeckas CBsI3b apoMatudeckux | § 16
YTJIEBOIOPO/IOB C JPYTUMH KJIaCCaMU
YTJI€BOIOPOOB.

Tema 5. IIpupoaHbIe HCTOYHUKH U NepepadoTKa yrieBoaopoaoB (5 yacoB).
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23

[Tpupoanstii ra3. IlonytHbie HEPTA-
HBIE ra3bl.

§17

24

[TepepaboTka HEPTH.

§18

25

I'eneTnyeckas CBsA3b MEXKIy pa3iany-
HBIMU KJIACCAMU YII€BOAOPOIOB.

§18

26

O060011IeHEe ¥ cUcTeEMaTH3alus 3Ha-
Hu o teMe «HenpenenbHbBIE U apO-
MATHYECKHUE YINIEBOIOPOABDY.

TIoB. TeMBI

27

KonTtposbHnas pabéora Ne2 no teme
«HenpenenbHble H apOMaTHYECKHE
YIJIEBOJIOPOAbI»

Tema 6. Ciuptbl 1 (peHOJIBI 7.

28

AHanu3 pe3ysibTaToB KOHTPOJIBHON
paboter Ne2.

OnHOaTOMHBIE MpeJIesIbHBIE CITUPTHI.
CrpoeHue MoJekyl, pyHKIMOHAIbHAsS
rpynmna. M3omepusi 1 HOMEHKJIATypa.

§19

29-
30

Bonopoanas cBsizb. CBolicTBa 3TaHO-
na. PU3M0I0rNYecKoe 1eUCTBHE
CIIMPTOB Ha OPraHU3M YeJIOBEKa.

§ 19

31

[Tonyyenue u mpuMEHEHUE CITUPTOB.
Pemenne 3ama4 mo XUMHYECKUM
YpaBHEHUSM TPU YCIOBUH, YTO OJHO
W3 pearupyrolux BEeUeCTB JaHO B U3-
OLITKE.

§ 20,3amauyHuK

32

['eneTnyeckas CBs3b MpeAEIbHBIX OJI-
HOATOMHBIX CITUPTOB C YTJIEBOJOPO-
JTAMH.

§ 20

33

MHoOroaToMHbI€ CIUPTHI. DTHUIICHTJIN-
KOJib, TnutepuH. CBOMCTBA, MPUMEHE-

§ 20
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HHC.

34

@enoinpl. CTpoeHne MOJEKYIbl (PeHo-
na. CpoiictBa ¢eHona. TOKCHIHOCTH
¢denona u ero coenunenuid. [Ipumene-
Hue herona

§ 22

Tema 7. A.]'Ib[[el"ld[[])l, KE€TOHbI U KapﬁoHOBble KHCJIOTBI 94.

35

Anpaerunsl. CTpoeHHE MOJIEKYIIbI
dbopmanbaeruaa. OyHKIHOHATBHAS
rpynmna. Mi3oMepust 1 HOMEHKJIATypa.

§23,ymp.3,4,3an1(c.106)

36

CgoiictBa anbaeruoB. dopmanbie-
TUJI U alleTalbJeru: OJy4YeHHEe U
MIPUMEHEHUE.

§24ynp.16,3a11(c.117-118)

37

AIIETOH — IIpe/ICTaBUTENh KETOHOB.
Crpoenue monekyibl. [Ipumenenue.

3amanue B TETpaIu

38

OAHOOCHOBHBIE MpeeNbHBIE KapOo-
HOBBIE KUCTOTHL. CTpOEHUE MOJIEKYI.
OyHKIMOHaNbHAs Tpynna. M3omepus
Y HOMEHKJIaTypa.

§26ymp.17(c.118)

39

CBoiicTBa KapOOHOBBIX KHCIOT. Peak-
uus strepudpukannu. [omyuenue kap-
OOHOBBIX KUCIIOT U IIPUMEHEHUE.
Kpartkue cBenenus o HenpeaeabHbIX
KapOOHOBBIX KHCIIOTaX.

[Moarot. K mpakTtuu padote

40

ITpaktuyeckas padora Ne3 «Ilomyye-
HUE U CBOWCTBA KapOOHOBBIX KUCIIOT»

§ 27Iloagror. K mpakrtuu
pabote

41

ITpakTuyeckas padora Ne4 «Pemenue
AKCIIEPUMEHTAJIbHBIX 33/1a4 Ha pacro-
3HABaHME OPraHUYECKHX BELIECTBY

§ 28Ilogror. K mpakrtuu
pabote

42

O000I11IeHNE U CHCTEMATH3aIMs 3HA-
Huil 1o TeMe «Kucnopocoaepxanue

Ilox. x xout. Pao.
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OpraHM4cCKMec COCAMHCHUA

43

Konrtpouabnas pa6ora Ne3 no remam
«CnupThl 1 GPeHoNbI», KAJbIErn-
Abl, KeTOHbDY, «KapOoHOBBIE KHC-
JIOTBI»

IIOBTOPIIUTDH

Tema 8. Cirosxkuble 3¢pupbl. ZKupbl 3u.

44

AHnanuz pe3ynomamos KOHMpOAbHOU
pabomwi Ne3.

Crnosxuble 3(upbl: CBOICTBA, MOIy4e-
HUE, TPUMEHEHHE.

§29

45

Kupsbl, ctpoenue xupos. JKupsl B
npupoae. Cpoiicta. [Ipumenenue.

§30,ymp 1-6

46

Moromue cpenctpa. [IpaBuna 6e3-
OITACHOTO OOPAIIEHUS CO CPEICTBAMU
OBLITOBOM XUMUHU.

§30,ymp 10-18

Tema 9. Yriesoanl 8u.

47

I'moxko3a. Ctpoenue Mosiekynsl. Or-
TUYECKas (3epKajIbHasi) H30MEPHsI.
du3ndyecKue CBONCTBA U HAXOKICHHUE
B nnpupoje. IIpumenenune. @pykroza —
U30Mep IIFOKO3BI.

§31,ymp.8,3a1.1(c.128-129)

48

XHUMHUYECKHE CBOMCTBA IIIOKO3EI.
[IpuMeHeHue.

§31

49

Caxapo3za. CTpoeHH€e MOJIEKYJIBI.
CBoiicTBa, NPUMEHEHHE.

§32

50

Kpaxman — npencraBuTens Npupo-
HBIX OJIMMEPOB. PUBUUECKUE U XU-
MHYeCKHe cBoycTBa. Haxoxxaenue B
npupoje. IIpumenenue.

§33

51

[enmrono3a — npeacTaBUTeNb NpH-

§34

27



POAHBIX OJUMEPOB. Du3nyeckue u
XHMHYECKHe cBolicTBa. Haxoxmenue B
npupoae. Ilpumenenue. AueratHoe
BOJIOKHO.

HUH 110 TeEME «YTIIEBOIBD»

52 | IlpakTuueckas padota Ne5 «Pemenune | §35
IKCIIEPUMEHTAILHBIX 3324 Ha IOy~
YCHHE U PACIIO3HABAHUE OpraHHYe-
CKUX BEIECTBY»

53 | O0o0uenne u cucTeMaTU3alys 3Ha- TTOBTOPHTH

Tema 10. A3oTcoaep:kaniue oprann4eckne coeJuHeHust 74.

54

Amunbl. CTpoeHHe MOJIEKYN. AMUHO-
rpynna. @Pu3nyeckue 1 XuMHU4ECKHe
cBoiicTBa. CTpoeHHE MOJIEKYIIbl aHU-
nuHa. CBoiicTBa aHunuHa. [Ipumene-
HUE.

§36,ynpl-9(c.156),3am.1-
3(c158)

55

AMMHOKHUCIOTHI. M30MepHst 1 HOMEH-
kiarypa. CBoicTBa. AMUHOKHCIIOTHI
Kak aM(OTepHbIE OPTraHUYECKUE CO-
equHenus. [IpuMenenue.

3a,Z[aHI/IC B TCTpaau

56

I'eneTnueckas cBsI3b aMUHOKUCIIOT C
JPYTUMH KJIACCAMU OPTaHUYECKHUX CO-
€ INHEHUN.

§37,ynpl10-14,ctp.157

57

benku — npupoanbie nomumepsl. Co-
CTaB U CTPOEHHUE.

§38

58

du3nyeckre 1 XUMHUYECKHE CBOMCTBA.
IIpeBpareHust GEIKOB B OpraHu3Me.
Ycnexu B M3y4eHUU U CUHTE3€e Oel-
KOB.

§39
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59

[TonsiTue 06 a3oTcoaEpKAIIUX TeTe-
POLIMKJIMYECKUX coeuHeHusAX. [Iupu-
quH. [Tuppon. [ImpuMunHOBEIE U ITy-
puHOBBIE OCHOBaHus. HykiienHoBsie
KHMCJIOTBI: COCTaB, CTPOCHHUE.

§40

60

Xumusd 1 370poBbe YesnoBeka. Jlekap-
ctBa. [Ipo0iemsl, CBS3aHHBIE C MTPU-
MEHEHHUEM JIEKapCTBEHHBIX Mpernapa-
TOB.

§41

Tema 11. Xumusi moiumepon 94.

61

[TonsATHE O BEICOKOMOJIEKYIISIPHBIX
coequHeHusAX. CHHTETUYECKHE 0JIN-
MEpBL.

§42

62

Knaccugukanus ninacrmacce. Tepmo-
IJJaCTUYHBIE IToMMepsl. [lommaTumnes.
[Honunponunen. TepMOIIaCTUYHOCTS.
TepMOpeakTUBHOCTD.

§43

63

Cunretnueckue kayuyku. CTpoeHue,
CBOMCTBA, IOJIyYeHUE U IPUMEHEHHE.
Cunrernueckue BosnokHa. Kanpos.
JlaBcamn.

§45-46

64

Nuctpykrax no Th. IIpaktnyeckas
pabota Ne6 «Pacmno3HaBanue miacT-
Macc M BOJIOKOH»

§ 47

65

KonTtpouabHas pa6ora Ned no remam
«Caoxnblie 3¢pupnl. ZKupbn, «Yr-
JIeBOJIbI», «A30TCOAEpKALIME OPra-
HHYECKHE COeTMHECHH)

66

AHanmm3 pe3ynbTaToB KOHTPOJIBHOU
paboTbr Ned.
O600111eHEe MaTepraia TEMBI.

29



Pemenne pacdeTHbIX 3a7a4 Ha Ompe-
JIeJIeHUEe MacCOBOU MJIM OOBEMHOI 110-
JIX BBIXO/JIa TPOJIYKTA PEAKIIUU OT T€O-
PETUYECKHA BO3MOXKHOTO.

67 | UToroBasi KOHTPOJILHAA padoTa no
KYPCY OPraHM4ecKOd XMMHUH
68 | AHanu3 pe3yabTaTOB KOHTPOIBHOTO §48
HUTOTOBOT0 TecTupoBaHus. O6001Ie-
HHUE 3HaHUH 110 KypCy OPTaHUYECKOU
xumuu. Opranudeckas XUMus, 4elio-
BEK U IPUPOAA.
69- | Pesepn
70

30



Ka.ﬂeH}IapHO- TEMATHYECKOC IIJTAHUPOBAHUE 11kaacce

JlaTa

Ilnan.

Pdakr.

Tema ypoka

JlomamiHee 3agaHmne

TeopeTnyeckue 0CHOBBI 001IeH XUMUH
Tema 1. BaxkHelilune XuMH4YecKHe MOHIATHS M 3aKOHBI (8 yacoB)

1 §1,c.6.B.2-3
Xumuueckun anement. Hykie- [ToaroroButhes K
ubl. 3006 KOHTp.pao.
IToBTOpeHue npoiineHHoro B 10 KiI.

Bxonnas konTposnbHas padota Nel

3 3aKOH COXpaHEeHHUs1 Macchl U 3Hepruu B | §2,¢.9.Ne2-4
XUMHH

4 [Tepuonnueckuii 3akoH. Pactipenene- §3,c.14-15,Ne 2-4, TecThl
HHUE DJICKTPOHOB B aTOMaXx AJIEMEHTOB
MaJIbIX MEPUOJIOB.

5 Pacnipenenenne snektponoB B atomax | §4,c.22 Ne 1-5
OOJIBIINX MEPUOJIOB

6 [Tonoxxenne B [ICXD Bomopoaa, man- | §5 ¢.25, Ned

TAHOUJOB, AKTUHOU 0B HCKYCCTBCHHO
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IMMOJIYUYCHHBIX 3JICMCHTOB

7 BanenTHOCTh 1 BaJICHTHBIE BO3MOX- §6
HOCTHU aTOMOB C.31
Ne4-7
8 [Tepuonuueckoe M3MEHEHHUE BaJICHT- §6
HOCTH U PaJInyCOB aTOMOB. C.31
Ne4-7
Tema 2. Ctpoenue BemecTna (7 4acoB)
9 OCHOBHBIE BUJIBI XUMHYECKOH CBSI3H §7,10 ctp. 33
Wonnas 1 KoBaJIeHTHas CBSI3b
10 CocraBiieHre NIeKTPOHHBIX (popMyI §7 c.33-34
BEILIECTB C KOBAJEHTHOM CBSI3bIO
11 Merannuueckas cBsi3b. Bogopoinas §8,¢ 37Ne3 TecThl
CBSI3b.
12 IIpocTpaHCTBEHHOE CTPOCHUE MOJIE- §9,¢.43 Ne5, tectsl
KYJI
13 Crpoenue kpuctawioB. Kpucrammue- | §10,c. 48 Ne5
CKHE PEIIETKHU.
14 [IprurHbI MHOrOOOpa3us BELIECTB §11,c.51 Ne4-5
15 KonTtpouabHnas pa6ora Ne2 no remam
«BaxHennmue XuMu4eCKre MOHATHS
U 3aKO0HBbI», «CTpoeHHe BelleCTBA)Y
Tema 3. Xumnueckue peakuuu (7 4acos)
16 Kiaccudukamnms XuMruaecknx peak- §12,¢c 58 Ne 1-3,
Ui 5-7
17 Krnaccudukanus XuMH4ecKux peak- §12,c 58 Ne 4,,
805071 8-10
18 CKOpOCTh XUMUYECKUX PEAKITUN §13,TecThr
19 CxopocThs xumMu4eckux peakuii. Ku- | §13,koHCTIeKT
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HCTUYCCKOC YPAaBHCHUC PCAKIIUU.

20 Karanuz §14,¢.70,Ne 4 TecThl

21 XHUMHYECKOE PABHOBECHE U CITOCOOBI §15,¢.73,Ne3 3amaun
€ro CMeIIeHUs

22 Ypok-000011eHne 10 TeMe «XUMHYe-
CKHE PEAKIIII

Tema 4. PacTtBopbl (7 4acoB)

23 JlucnepcHbIe CUCTEMBI §16

24 CrniocoObl BbIpaykeHust KOHIleHTpauuu | §17
pacTBOpPOB ,c. 81 3an.1,2

25 Pemenue 3agau Ha IPUTOTOBIICHUE §17
pacTBOpa OINpeeICHHON MOJIIPHOM ,c. 81 3an.3.,4.
KOHIICHTPAIUN

26 IIpakTnyeckas padora Nel Ilpuro- | I[loaroroButs oTueT
TOBJIEHHE PACTBOPA ¢ 32IaHHOI MO-
JISPHOM KOHLEHTPALH el

27 DNEeKTPONMTHYECKAs TUCCOLIUAIIHS. §19c 88 ,Neo 2-7
BogopoHslii mokaszares.

28 Peaknmu monHOTO OOMEHA §20,c. 92 Ne2-5

29 I'maponns opranndeckux u Heoprauu- | §21,c.97 Ne6-7
YEeCKNX COeINMHEHNH

Tema «iIeKTpOXUMHYECKHE peakun»(S 4acoB)

30 XUMHUYECKHUE UCTOYHUKU TOKa §22,c 102.Ne5-6

31 Psin craHImapTHBIX AJIEKTPOJHBIX ITO- §23,c.107.Ne8-9
TEHI[MAJIOB

32 Koppo3us MeTaJiioB u ee mpeaympe- §24, c.112,Ne4-5
KJICHUE

33 DIEKTPOIN3 §25, c. 118 Ne4,6. IToaroro-
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BUTHCS K KOHTP.paboTe

34 Hrorosasi konTpoJibHasi padora Ne3
3a | mosnyroaue no pasaeny «Teope-
THYECKHEe OCHOBbI XHMHM
Tema 6. MeTajuibl. (12 yacoB)
35 OO6m1ast XxapakTeprucTUKa METAIIJIOB §26,c. 123 Ne 6-7,TecTbl
36 0030p MeTaMYecKkux 3meMeHToB A- | §27,c. 131 Ne4-5,9
rpynn
37 OO0muii 0030p METAJUTMYECKUX dJIe- §28,c.134
MEHTOB b-rpynn No3-4,TecThl
38 Mens §29,c. 137Ne4
39 Huak §30, c. 140,Ne4
40 Turan u xpom §31,c 145,Ne2,3
41 Keneszo, HUKeNb, IIIATHHA §32,c.149Ne3-4, TecThl
42 CrmuiaBbl METaJIOB §33,c.154Ne5-6
43 Okcuabl ¥ THIPOKCUBI METAIIIOB §34,c.160Ne5,§35 mpoun-
TaTh
44 IIpakTnyeckas padora Ne2 Peme-
HHe DKCNEePUMEHTAJLHBIX 32/1a4 10
Teme «MeTaJabD)
45 Pemenue 3amau [ToaroToBUTHCS K KOHTP.
pabote
46 KonTtpoubHas pa6ora Ne4 nmo teme
«MeTaJIbD)
Tema 7. «Hemeramibi» (10 yacoB)
47 O0630p HEMETAIIIOB §36,c.165Ne2
48 CaoiicTBa u npuMeHeHune BaxxHemux | §37,c.172Ned, rectol
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HEMCTAJIJIOB

49 CaoiicTBa 1 npuMeHeHne BakHeHmux | §37,c.172Ne6
HEMETAJLJIOB

50 OO6mmas xapakrepucTuka okcuoB He- | §38,c.179Ne6
METAJIJIOB U KHCIIOPOA0CO IEPKALTIX
KHCJIOT

51 OxkucnurenbHble CBOMCTBA a30THOM 1 | §39,c.183Ned
CEpHOM KUCIIOT

52 CepHas KUCJIOTa U a30THAs KUCJIOTHL. | JlomosHUTeNbHAs TUTEpa-
Wx npumeHenue. Typa

53 Bonopoansie coequHeHus HeMeTal- §40,c.186Ne3 3amaun
JIOB

54 I'enetnueckas cBs3p Heopranuueckux | §41,c.189-B, Tectsl, mapa-
Y OPTraHUYECKUX BEIIECTB rpad 42

55 IIpakTnueckas padora Ne3. Peme- oT4yerT
HHeE IKCIePUMEHTAJIBHBIX 32124 N0
Teme «Hemeramiabn

56 KonTtpouabnasi padora Ne S mo reme
«HemeTasabny

Tema 8 Xumus u ku3Hb (S yacos)

57 XuMus B TPOMBITIUIEHHOCTH. [TpuH- §43,c.198Ne6,7
IIUIIBI IPOMBIIIIJIEHHOTO MTPOU3BOJICTBA

58 XUMUKO-TeXHOJIOTUYecKue NpuHUIUNbl | §44,c.203Ne8
MIPOMBIIIIJICHHOTO TTOTy4eHUsT MeTall-
110B. IIpon3BOACTBO UyTyHa.

59 [IpouzBoacTBO cTaNIN §45,c.208Ned

60 Xumus B ObITY §46,c.213tecTh

61 X¥UMHUYECKasi IPOMBIIUIEHHOCTb U §47,c.217Ne4

OKpYy’Karolas cpena
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Tema 9 «IIpakTukym. O000mIeHHE»

62 ITP/P Ne4 Pemienue 3xcrnepuMeH-
TAJTBHBIX 32/124 110 OPTraHUYECKOH W
HEOPraHM4ecKOil XUMHH

63 ITP/P NeS Penienne npakTH4ecKUX
PAacUYeTHBIX 33124

64 ITP/P Ne6 IlosryyeHue coOMpaHue u
pacno3HaBaHue ra3oB

65 [ToaroroBka Kk KOHTPOJILHOM paboTe

66 HroroBasi KOHTpoIbHast padoTa Ne6

67 AHaM3 KOHTPOJIBHOU pabOTHI.
O0600111eH1Ee TPOIAEHHOTO MaTepralia

68 Pesepr
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