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1. IosicHuTeIbHAS 3alIHCKA

PaGouas nmporpamma o xumuu (6azoBoro ypoBHs) st 10-11 X kj1laccoB cocTaBiieHa Ha OCHOBE:

- GdenepanbHoro 3akona «06 odpazoanuu B Poccuiickoit deneparum» ot 29.12.2012 No273 @3,
- [Ipumepnoit OOIT COO, onobpenHoi pemenneM deaepaibHOro y4eOHO- METOJUYECKOTO OOBEIUHEHHS IO CPEAHEMY
obmemy o6pazoBaHuio (TPoTOKOI OT 26.06.20161. Ne2/16-3), B coorBeTcTBUHM ¢ TpedoBanusMu PI'OC COO no xummuu;
- IIporpammoii mo xumuu 10-11 kaccoB, coctaBieHHoM o pykoBojacTBoM M.H. AdanacrkeBoii;

[Iporpamma oTpakaeT ujien U MONOKEeHUS KOHLENIMu AyXOBHO-HPABCTBEHHOIO PAa3BUTHSI M BOCHUTAHUS JIMYHOCTHU
rpaxknanuHa Poccuw, [IporpamMmmel ¢popMupoBanus yHUBEpCaAbHBIX y4eOHbIX neicTBuii (YVY]l), COCTaBISIONIMX OCHOBY IS
CaMOpa3BUTHUS U HENPEPHIBHOIO 00pa30BaHMs, BHIPAOOTKM KOMMYHUKATHBHBIX KaueCTB, IEJIOCTHOCTU OOIIEKYIbTYpPHOTO,
JUYHOCTHOTO W TIO3HABATEJIBHOIO PA3BUTHUS yYaIIUXCS.

JlanHas mporpamMma cocTaBjieHa Ha ocHoBe mporpamMmbl M.H. AdanackeBoii, cocTtaBieHa qisi yueOHuka « Xumum» - 10-11
kiacc, aBTopoB: [.E. Pynzutucau @.I'. ®enpamana.

B nporpamme yuutbeiBaeTcs TO, 4TO 00pa30BaHUE Ha YPOBHE CPEIHEr0O OOIIEro 00pa3oBaHus MPU3BAHO 00ECIEYUTH 00Y-
YEHHUE C YYETOM NMOTPeOHOCTEN, CKIIOHHOCTEH, CHOCOOHOCTEN U MO3HABATENIbHBIX HHTEPECOB YUaITUXCS.

[Iporpammuoe conepskanue ompenensercs ucxoas uz tpedoBanuiit ®I'OC OOO K ypoBHIO MOJATOTOBKH YYaIlIMXCS, a
TaK)Xe BpeMEHEM, OTBEICHHBIM (peepaibHbiM yueOHbiM mianoM (B10- 11 -x kiaccax 2 yaca B Henento — 140 gacos, 1 gac mo-

OaBJIEH 3a CYET PETMOHAIIBHOTO KOMIIOHEHTA).



1.1. Onucanue mecra yueObHoro npeameta "Xumus" B ydeOHOM TUTaHE
Xumus B cpeaHeit mkone uzydaercs 10 -11 kmacesl. Ob1ee uncno yueOHbIX 4acoB 3a 2 roja ooyuenuss — 140 dyacoB, U3 HUX 1O
70 4 (2 u BHeaeno) B 10 u 11 kmaccax.

1.2. YueOHO — METOTMYECKUN KOMILIEKT

*Y4eOHUKHU CDeI[GDaJIBHOFO IICPCUYHA, B KOTOPHBIX PCAJIM30BaAHA AdHHAA IIPOrpaMmMa.

1. Pymsutuc I'.E., ®enpaman @.I'. Xumus. bazossiii yposens. 10 kiacc. - M.: [Ipocsemenune, 2016;
2. Pymsutuc I'.E., ®enpaman @.I". Xumus. ba3ossriit yposens. 11 kiacc. - M.: [Ipocsemenune, 2016.

JlononHuTENbHASA IATEPATYpA:
1. M.H.AdanacbeBa. Paboune nporpammsl npenmetHast tunus xumus 10-11 knaccesl. [Ipocsemenune 2017 ;
2. AM. Cumonosa. /Ilnarnoctuueckue tecThl o xumuun mjia 10-11 kmaccos.2017;

3. H.H. I'apa Xumusi. Metoaudeckoe nmocodbue s yuutens Ypoku B 10 kiacce: mocobue ajisg yuurtenen oomeodpasopa-

TeNbHBbIX yupexaeHui. — Mocksa «IIpocsemenuey, 2015;

Ilnanupyemble pe3yJbTAThl H3YUEHHS YUeOHOIr0 mpeaMeTa « XuMHs»:

JUYHOCTHBIC PE3YyJbTaTbI:

MeTal'[pe)]MeTHbIMI/I pe3yJabTaTaMMi 0CBOCHHUS BBIITYCKHUKAMM OCHOBHOM IIKOJIbI NnmporpaMmslI 110 XMMHUH ABJIAOTCH:



Ilnanupyemble pe3yabTaThbl 00y4eHUS:

BbinycKHUK HAYyYHTCS:

packpbiBaTh Ha MpHUMEpax pPojb XHUMHH B (POPMUPOBAHWU COBPEMEHHOW HAYYHOW KapTUHBI MHpa W B MPaKTUYECKOU
NEATEIBbHOCTH YEJIOBEKa,;

JEMOHCTPUPOBATH HA IIPUMEPAX B3aUMOCBA3b MEXIY XUMUEN U APYTUMH €CTECTBEHHBIMU HAYKaMU;

PacCKpbIBaTh HAa IPUMEPAX MOJIOKEHUS TEOPUU XUMHUYECKOTO cTpoeHus A.M. byTiieposa;

noHumath gusnyeckuil cmpici [lepuognmueckoro 3axkona [I.J. MenneneeBa u Ha €ro OCHOBE OOBSCHITH 3aBUCUMOCTH
CBOMCTB XUMUYECKHX AJIEMEHTOB U 00pa30BaHHBIX UMH BEIIECTB OT IEKTPOHHOT'O CTPOEHUSI aTOMOB;

OOBSCHATH MPUYMHBI MHOI00Opa3us BEIIECTB HA OCHOBE OOIMX MPEACTABICHUI 00 UX COCTaBE U CTPOCHUU;

OPUMEHATH MpaBUia CUCTEMaTHYECKOW MEXAYHapOAHOW HOMEHKJIATypbl KaK CpPEICTBa pa3IMYeHHs] M HJIECHTU(UKALNN
BEILIECTB 110 UX COCTaBY U CTPOECHUIO;

COCTABJISITh MOJIEKYJISIPHBIE U CTPYKTYpHbIE (DOPMYJIbl OPTraHUYECKHUX BEIIECTB KaK HOCUTENeH MH(GOPMALMK O CTPOCHUU
BEIIECTBA, €r0 CBOMCTBAX U MPHUHAJIEKHOCTH K ONPEACIICHHOMY KJIACCY COCAUHEHUM;

XapaKTepU30BaTh OPraHUYECKHUE BEIIECTBA [0 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTAaHABIIMBATh PUYNHHO-CIIEICTBEHHBIE
CBSI3U MEXKJy JAHHBIMU XapaKTEpUCTUKAMU BELIECTBA;

MIPUBOJUTH MPUMEPBI XUMUYECKUX PEAKIIUM, PACKPBIBAIOIIUX XaPAKTEPHBIE CBOMCTBA TUIIMYHBIX MPEICTABUTENEN KIIACCOB

OpraHMY€CKHX BCIICCTB C LCIBIO UX I/I)ICHTI/I(l)I/IKaLII/II/I 1 00BsACHEHHUS 00JIACTH IIPUMCHCHUS



MIPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUS XMMHUYECKUX pPEaKlMii Ha OCHOBE 3HAHMM O TUIAX XUMHUYECKOU CBS3U B
MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHON CIOCOOHOCTH;

UCIIOJIb30BaTh 3HAHMS O COCTaBE, CTPOCHUU U XUMHUYECKUX CBOMCTBAaX BEIIECTB JUisi O€30MacHOr0 TNMPUMEHEHHS B
IPAKTUYECKOMN ACSITEIbHOCTH;

NPUBOJUTh TMPUMEPHl TPAKTUYECKOTO HCIONB30BaHUSA TMPOAYKTOB MepepaboTku HedTH U MNPUPOJHOTO Trasa,
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUH (MTOMUATUIIEHA, CHHTETUYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

MPOBOAUTH OMNBITHI MO PACMO3HABAHUIO OPraHUYECKUX BEILECTB: INIMIIEPUHA, YKCYCHOU KUCIOTBI, HEMPEACIbHBIX KUPOB,
TJIFOKO3bI, Kpaxmalia, 0eJIKOB — B COCTaBe MUIIEBBIX MPOIYKTOB U KOCMETUUYECKHUX CPEJICTB;

BJIAJICTh MPABWJIAMH U NIPUEMaMU 0€30MacHOM paboThl ¢ XMMHUYECKUMU BEIIECTBAMHU U JJaOOPATOPHBIM 000pYA0BaHUEM;
YCTaHABJIMBATh 3aBUCHUMOCTh CKOPOCTHM XMMHUYECKOW PEaKIUU M CMEIICHHS XMMHUYECKOrO PaBHOBECHS OT Pa3IMYHBIX
(GaKTOPOB C LENBIO ONPEACIICHNUS ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MPOIECCOB;

MPUBOJUTH MPUMEPHI TUAPOJIN3A COJIeH B MOBCEAHEBHOM JKU3HU YEJIOBEKA;

MPUBOJUTH MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA B MPUPOJE, IPOU3BOJCTBEHHBIX IMpoleccax U
KU3ZHEJCATEIbHOCTU OPTaHU3MOB,

MPUBOJUTH MPUMEPHl XUMUUECKUX PEAKIIUMA, PACKPBIBAIOIIUX OOIINE XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB
Y HEMETAJJIOB;

MPOBOJUTH PAcCUYeThl Ha HAXOXKIACHUE MOJICKYJSPHOW (OPMYJBI YIIAEBOAOPOAA IO MPOAYKTaM CrOpaHUS U IO €ro

OTHOCHUTEJIBbHOM INIOTHOCTH U MaCCOBBIM JOJISIM 3JIEMCHTOB, BXOIAIIMX B €I'0 COCTAaB,



® RBJAJETHh MPABWIAMH O€30MACHOTO OOpAIEHUS C €IKHUMH, TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMH OBITOBOM
XUMUH;

® OCYHIECTBIISATH MOUCK XUMHUUECKOW MHPOPMALIMU 110 HA3BAHUAM, HICHTUPHUKATOPAM, CTPYKTYPHBIM (hOpMyJIaM BELIECTB;

® KPUTHUYECKH OIICHUBATH W HHTEPIPETUPOBATh XMMHUYCCKYI0 HH(GOPMAIHIO, COMASPXKAIIYIOCS B COOOIICHUSX CPEICTB
MaccoBoil mHbopmanuu, pecypcax HMHTepHeTa, HAyYHO-TIOMYJISIPHBIX CTaThsX C TOYKU 3PEHHS] €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B IEJISX BBISBICHUS OMMOOYHBIX CYXJIEHUN U POPpMUPOBaHUSI COOCTBEHHOM MO3UIIUU;

® TIPEACTABIATh MYTH PEIICHUS III00aTBbHBIX MPOOJIeM, CTOSIIIMX MEPE]l YeIOBEUECTBOM: IKOJOTHUECKUX, YHEPIeTUUECKUX,
CBIPbEBBIX, M POJIb XUMUHU B PEIICHUH 3TUX TPOOIIEM.

BbhInycKHMK MOJYYUT BO3MOKHOCTh HAYYNTHCS:

® WUTIOCTPUPOBATH Ha IPUMEPAX CTAHOBJICHUE U HBOIIOLMIO OPTAaHUYECKON XMMHUH KaK HayKH Ha Pa3JIMUHBIX UCTOPUYECKUX
ATarax ee pa3BUTHS;

® JCIOJIb30BaTh METOJbl HAYYHOTO IIO3HAHMSI TPU BBHITIOJHEHWHW TPOEKTOB U y4eOHO-HCCIIEOBATEIbCKUX 3a7a4 II0
M3YUYEHHIO CBOMCTB, CIOCOOOB MOJYYEHUS U PACIIO3HABAHUSI OPTaHUYECKUX BEIIECTB;

® OOBSICHATH NMPUPOJY U CHOCOOBI OOpa30BaHMSI XUMUUYECKON CBSI3U: KOBAJCHTHOW (TIOJISIPHOW, HEMOJISIPHOW), MOHHOM,
METAJUIMYECKOMN, BOAOPOIHON — C LEJBIO ONPEAECIEHNS XUMAYECKON AKTUBHOCTH BEILIECTB;

® YCTaHaBIIMBaTh TECHETUYECKYIO CBSI3b MEXKIY KJIAacCaMU OPTaHWYECKUX BEIIECTB MJisi OOOCHOBAHUS MPUHIUAMUAAIBLHON

BO3MOKHOCTH ITOJIYUCHHA OPraHHUYCCKUX COGI[I/IHCHI/Iﬁ 3aJaHHOI'O COCTaBa U CTPOCHMA,



yCTaHaBJIMBATh B3aUMOCBA3M MEXY (PaKTaMHU U TEOPUEH, MPUUUHOMN U CIEACTBUEM IIPU aHAIU3E NPOOJIEMHBIX CUTYallUui U

000CHOBaHHH IMPUHUMACMBbIX peH_IeHI/Iﬁ Ha OCHOBE XUMMYECKHUX 3HAHUM.

2.Conep:xanue TeM yueoHoro npeamera 10 kiace

Ne Tema KonnuectBo | B Tom uncnie | B Tom uncne
T YaCOB MO | MPAKTUYCCKUX | KOHTPOIBHBIX
paboueit pabor pabor
nporpamme

1 Tema 1« TeopeTudeckue oCHO- 6 1 -
Bbl OPraHUYECKOU XUMUM»

2 Tema No2  « [IpenenbHbIe yT- 3 - -
JIEBOJIOPO/IbI (AJIKAHBI)»

3 Tema 3« HenpenenbHbie yrie- 9 1 -
BOJIOPOIBD»

4 Tema 4 «Apensl (Apomaruye- 3 - -

CKHE YIJIEBOAOPOABI )




5 Tema 5 «IIpupoiHbIe HCTOYHU- 5 - 1

KU YTJIEBOJOPOIOBY»

6 Tema 6 «CrnupTsl U HEHOIBD) 7 - -

7 Tema 7 « Anbaeruanl U KETO- 9 2 1
HBI»

8 Tema 8 «CroxHbIC 3(DUPHI. 3 - -
Kupbn»

9 Tema 9. «YriieBoab» 8 1 -

10 Tema 10 «A3oTcoaepxaiiue 7 - -

OpraHU4YCCKUEC COCOANHCHU A

11 | Tema 11 «Xumusi mOTUMEPOBY 8 1 2
PesepBHOE Bpems 2
Htoro 70 6 4

Copepxanue Tem yueOHoro npeamera 11 kiace

Ne paznena | HaumeHnoBanue pa3znenoB u TeM VYyeOnble KonTtponsHeie pa- [IpakTnueckas yacTtb




U TEM 4achl OOTHI n1abopaTopHbIe paKTUYECKUe pa-
OTIBITHI 00TBI

1. BaxHeimme XuMU4YECKUE TTOHITUS 8 1 - -

U 3aKOHBI
2. CrtpoeHue BemiecTna 7 1 - -
3. XVWMHUYECKHE PEAKIINU 7 - 2 -
4, PactBopsI 7 - 1 1
S. DIIEKTPOXUMHUYECKHE PEAKLIUN 3) 1
6. Mertast 12 1 1 1
7. Hemeramibt 10 1 2 -
8. XUMUS U KU3Hb 5 - - -
9. [TpakTukym, 06001IeHNE 6 1 - 3
10. Peseps 1

Hroro: 68 6 6 5
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10kaacc (7049; 24. B HEZIEIIO)

Teopusi XMMHYECKOI0 CTPOCHUS OPraHUYecKuX coexuHenui. Ilpupoaa xumuyeckux cesasei

Opranunueckue BemecTBa. [losiBIeHrEe U pa3BUTHE OPraHUYECKON XUMUU KaK HayKH. XUMUYECKOE CTPOCHHE KaK MOPSIOK
COCIMHEHHsSI aTOMOB B MOJIEKYJIE€ COIVIACHO HX BaJ€HTHOCTH. OCHOBHBIE MOJOKEHHS TEOPUU XUMHUYECKOTO CTPOCHHS
oprannyeckux coeauHeHuii A.M. bytinepoBa. YTIIEpOIHBIA CKEIET OPraHWYEeCKOM MOJIEKYJbl. KpaTHOCTh XMMUYECKON CBSI3H.
3aBUCHUMOCTh CBOMCTB BELIECTB OT XMMHUYECKOIO CTpoeHus Monekyia. M3zomepus um uzomepsl. [loHsTHe 0 QyHKIMOHAIBHON
rpynne. IlpuHnunel KinacCU(pUKAMM OPraHWYecKUX coequHeHuid. CucreMaTthyeckas MEXKIyHApoJHAas HOMEHKIATypa |
MIPUHITUIIBEI 00pa30BaHUs HA3BaHUIM OPraHUYECKUX COSTUHEHUMN.
MecTto 1 3HaYeHUE OPraHUYECKOM XUMHUH B CUCTEME €CTECTBEHHBIX HaYK.
Yraesogopoasl

[Ipenenbubie yrieBomoposl (amkanbl). CTpoeHHe MOJIEKYJbl MeTaHa. ['oMmonoruyeckuii psij ankaHoB. ['omomoru. Mex-
IOyHapoJHas HOMEHKIJIaTypa OpraHUYecKHX BewlecTB. M3oMepusi yriepogHoro ckenera. 3aKOHOMEPHOCTH M3MEHEHMs pu3nye-
CKHMX CBOMCTB. XUMHYECKHUE CBOMCTBA (HAa MPUMEpPE METAHA U ATaHA): peaKIMy 3aMelleHus (TaJoreHUPOBaHUE), IETUIPUPOBAHUS
KaK CIOCOOBI TIOJyYEeHHs BAXKHEHIITNX COSAMHEHUI B OPraHUYeCKOM CUHTEe3€. [ OpeHrne MeTaHa Kak OJIMH U3 OCHOBHBIX UCTOYHU-
KOB TeIJIa B IPOMBIIIJIEHHOCTH U OBITY, H30Mepu3alnu ajikaHoB. LlenHbie peakiuu. CBOOOIHBIE paauKaibl. ['aroreHonpon3Bo-
HbIE AJIKAHOB. HaxoxaeHne B Ipupoae U MPUMEHEHUE aJIKaHOB.

Kpatubie cBa3u. HenpenensHbie yriieBogopoasl. Ankenbl. CTpoeHre MoJeKybl dTuineHa. Sp—I ubpuauzanus. I'omo-

Joruyeckuit pan ankeHoB. Homenkiarypa. M3omepust yriaepoaHoro ckejaeTa u MoJIoKeHUs! KpaTHOM CBA3U B MOJIeKyJse. XuMuie-
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CKHE€ CBOMCTBa (Ha MpHUMepe ITUIICHA): peaKIMU MPUCOSAUHEHUS (TaJIOTeHUPOBaHUe, TUPUPOBAHUE, TUIpATALHs, THAPOTaIore-
HUPOBaHKE) KaK Coco0 MoayyeHus: (PyHKIMOHAIBHBIX MPOU3BOIHBIX YIIIEBOJAOPOI0B, ropenus. Ilpasuno MapkoBHukoBa. Bbi-
COKOMOJIEKYJISIpHBIE coeqnHeHMs. KauecTBeHHbIE peakiMu Ha JBOMHYIO CBs3b. [lonuMepur3anus 3TuaeHa KaKk OCHOBHOE HaIlpaB-
JIEHUE €ro UCIOoJIb30BaHus. [10IMATHIIEH KaK KPYITHOTOHHAKHBIN IPOJYKT XMMUYECKOT0 Ipon3BoaAcTBa. [I[puMeHeHne stuiexa.
Anxanuensl U Kayuyku. [lonsiTue 00 ankagueHax Kak YriieBOJOPOJax ¢ ABYMSI JTBOMHBIMU cBs3aMH. [lommmepuzanms
nuBuHMIA (OyTaaueHa-1,3) Kak croco0 MoNydeHus: CHHTETHYECKOro Kaydyka. M3omnpen (2-metunOyraauen-1,3). HarypanbHbiid
Y CMHTETHYECKNU KaydykH. BynkaHnszanusa kaydyka. Pesuna. [Ipumenenne kaydyka u pe3unbl. ConpspkEHHbIE JBOWHBIE CBSI3U.
[ToyueHne u XuMHUYEeCKUE CBOMCTBA aJIKaJMEeHOB. Peakiiuu npucoenHeHus (rajJoreHupoBaHusl) U NOJUMEPU3ALNY aJTKaHUEHOB.
Anxunbl. AnerunieH (3TMH) M ero romosnoru. CTpoeHue MOJEKYJbl aleTuiaeHa. ['OMOJornyeckuil psij aJKUHOB.
Howmenxknatypa. M3omepus yriiepogHOro CKejeTa W MOJIOKEHHsS] KPAaTHOW CBA3M B MOJEKyJe. MexkiaccoBas H3omMepus. Sp-
['uOpunuzanus. XuMu4eckre CBOMCTBA (Ha MpUMEpEe alleTUIICHA): peakliy NPUCOeINHEHUs (TaloreHupoBaHKue, THIPUPOBaHUE,
ruapaTtanus, TuIporajoreHupoBaHue) Kak crnoco0 MoJydeHHsl MOJMMEPOB U IPYTUX MOJIE3HBIX MPOAYKTOB. ['opeHue aneruneHa
KAaK MCTOYHHK BBICOKOTEMIIEPATYpPHOT'O IJIAMEHU JJI CBAPKH U pe3KU MeTauioB. [IpuMeHeHue aneTuiena.
[ToHsTHE O IMKIIOATIKAHAX.
ApeHbl (apoMaTHYECKHUE yTIeBOI0POibl). BeH30/1 Kak MpeacTaBUTEh apOMaTHYECKUX YIIIeBOA0pOA0B. CTpoeHHEe MOJIEKY-
761 OeH3oma. XUMHUYECKHe CBOMCTBA: peakliy 3aMellleHus (TraJIoTeHHPOBaHKE) KaK CIIOCO0 MOyYeHUs XUMUUYECKUX CPEJICTB 3a-

IIUTHl PaCTeHUH, MPUCOEAUHEHUS (TUAPUPOBAHUE) KaK JI0Ka3aTeIbCTBO HEMPEACIbHOrO xapakrepa OeH3ona. Peakuus ropenus.
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Tonyon. M3omepust 3amectuteneit. [Ipumenenue 6ensona. [lectuiuanl. I'eneTnyeckas cBsi3b apeHOB € JAPYTUMH YTIEBOAOPO/IA-
MH.

[IpupoaHbie HCTOYHUKH yTiIeBo0poa0B. [Ipuponnsii ra3z. Hedts. [lonyTHbie HedTaHbIC Ta3bl. KaMeHnHbli yroms. [lepe-
pabotka Hedtu. Ileperonka nedru. Pextudukanmonnas xononHa. bensun. Jlurpoun. Kepocun. Kpekunr nedTenpomykTos.
TepMuyecKkuil U KaTAIMTUYECKUNA KpeKUHTU. [Inponus.

Kucnopoacoaepxxamme opranudeckue COeJMHECHUS.

Kucnopoaconepxaniue oprannyeckue coenuHeHus. OqHOATOMHBIE MpeenbHble cnupThl. Knaccudukalys, HOMEHKIIATypa,
M30MEpHUs CIUPTOB. METaHOJI M 3TaHOJ KakK IPEICTABUTENMN MPEACIbHBIX OJHOATOMHBIX CIIUPTOB. [IepBUYHBINA, BTOPUYHBIA U
TPETUYHBINA aTOMbI yriaepoaa. BogoponHas cBsi3b. XuMudeckre CBOMCTBA (Ha MpUMEpEe METaHOJa U 3TaHOJIa): B3aUMOJEHCTBHE C
HaTpUEM KaK CIOCO0 YCTAHOBJIEHUS HAJIWYUS THAPOKCOTPYIIIBI, PEAKIMS C TaJIOT€HOBOJOPOJAAMH KaK CHOCO0 MOJydYeHHs pac-
TBOPUTEJICH, eruaparanms Kak croco0 MoJydyeHus dTHiIeHa. Peakiiys ropeHusi: coupThl Kak TOIUIMBO. CHUPTOBOE OpOXKEHHE.
®epmenThsl. Bonoponssie cBs3u. [Ipumenenne Meranosa v staHona. GrU3nOIOrHYecKoe AEMCTBUE METAHOJA U ATAHOJIA HA Opra-
HU3M YEJIOBEKA. AJIKOTOJIU3M.

MHOroaToMHbI€ CIUPTHI. DTUIIEHIJIMKOIb U TJIMIIEPUH KaK MPEACTABUTENIHN MPEAEIbHBIX MHOTOATOMHBIX cnupTOB. Kaue-
CTBEHHAsl PEaKUUs HA MHOTOATOMHBIE CIIMPTHI U €€ NMPUMEHEHHE I PACIO3HABAHMUS INIMIEPUHA B COCTABE KOCMETUYECKHUX
cpeacts. IIpakTuueckoe MpUMEHEHUE ITUIICHTJIMKOIIS U TIIMLEPUHA.

®denon. Apomarudeckue cnupThl. CTpoeHHEe MOJIEKYbl PpeHona. BzaumHoe BiIusHUE aTOMOB B MoJiekyJie penona. Xu-

MHUYECKHE CBOMCTBA: B3aUMO/ICHCTBUE C HATPUEM, THAPOKCUIOM HaTpusi, OpoMoM. KauecTBeHHast peakius Ha (PeHOJI.
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[Ipumenenue denona.

KapGonwmnpabie coenuaenns. KapOonunpHas rpynmna. Anpaeruanas rpymnma. Ansaerunbl. Ketonsl. M3oMepust 1 HOMEH-
kinarypa. [loaydeHne U XMMUYECKHE CBOWMCTBA albACTHIOB. Peaklnu OKWCICHHS W NPUCOEAVUHEHUs alblAeruaoB. MeTaHaib
(popmanbrerun) u sTaHanb (aUETANBACTH/) KaK MPEICTaBUTENN MPEAETbHBIX ajdbaeruaoB. KauecTBeHHbIe peakiuu Ha KapOo-
HUJIBHYIO Tpynny (peakuus «cepeOpsHOro 3epkajia», B3auMozeictsue ¢ ruapokcugom menu (1)) u ux npumenenue aius oOHa-
PY>KEHHUSI PEIETBHBIX albJACTUIOB B IPOMBIIIUICHHBIX CTOYHBIX BOJIaX. TOKCUYHOCTH alibjieruaoB. [IpuMenenue dhopmaibaeruia
Y alleTAJIbIETU/IA.

KapGonossie kuciotel. KapOokcuibHas rpymmna (kapOokcorpynna). M3omepuss 1 HOMeHKIaTypa KapOOHOBBIX KHCIIOT.
OnHOOCHOBHBIE TpenieibHble KapOOHOBbIE KUCIOTHI. [lodydeHne OJHOOCHOBHBIX MPEAENIbHBIX KapOOHOBBIX KHCIOT YKCYyCHas
KHCJIOTa KaK MPEACTaBUTENb MPEEIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIOT. XUMHUYECKHUE CBOMCTBA (Ha MpUMEpEe YKCYCHOU
KHCJIOTBI): PEaKIIMK C METAJJIaMU, OCHOBHBIMU OKCHJIaMU, OCHOBAHUSIMU U COJIIMH KaK MOJTBEPKICHUE CXOICTBA C HEOPraHUYe-
CKUMHM KucIoTamu. Peakuus sTepudukanmy Kak cnocod mojydeHusl CIoXHbIX 3¢upoB. [Ipumenenue ykcycHoil kucinoTsl. Mypa-
BbHMHas KucHoTa. Aueratsl. [IpencraBnenue o BhICIIMX KAPOOHOBBIX KUCIOTaX.

Cnoxuble >¢upbl u xupbl. Homenknatypa. Ilomydenue, XuMHUuYecKHe CBONCTBa CIIOXKHBIX d(pupoB. Peaxius
srepudukannn. CroxHbie 3QUPBl KaK MPOAYKTH B3aUMOJIEUCTBHS KaPOOHOBBIX KHUCIIOT CO cnupTaMu. IIpumMeHeHue CIoxKHBIX
7(UpPOB B MUIIEBON U MapPOMEPHON MPOMBINUICHHOCTH. JKHUPBI Kak CIOXHBIC IUPHI TIUIEPUHA U BBICHIMX KapOOHOBBIX

KHUCJIOT. PacTUTENbLHEBIC U )KUBOTHBIC JKHUPBI, UX COCTAaB. Pacno3naBanue PACTUTCIIBHBIX KUPOB HAa OCHOBAHWH HUX HCIIPCACIBHOI'O
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xapakrepa. [Ipumenenue xupoB. ['MApPOIU3 MM OMBUIEHHE XUPOB KaK CHOCOO MPOMBIIIJIEHHOIO MOJYYEHUS COJIEM BBICIIMX
KapOOHOBBIX KUCJOT.

MBpb114 KaK oM BbICIINX KapOOHOBBIX KUCIO0T. Motomue cBoiicTBa Mbuia. CHHTETHYECKHE MOIOLIUE CPEICTBA.

VYruneonel. Knaccupukanus yrineBonoB. Monocaxapuasl. Onurocaxapunel. Jucaxapunel. HaxoxaeHue yrieBosoB B MpuU-
poxe. I'nmoko3a kak anpaernaocnupt. bpoxenne rimoko3el. @pykrosa. Caxaposa. ['maponus caxapossl. Kpaxman u nemonosa
KaK OMOJIOTHYECKHe MOJUMEpPbl. XMMHUECKHE CBOWCTBA KpaxMaia U IeJUIH0I03bl (TUIPOIN3, KaueCTBEHHAs! Peakius ¢ HOI0M Ha
KpaxMmaja U ee MpUMEHEHUE I OOHApyKEHUsI KpaxMasia B MpoJyKTax nuTtaHus). [[puMeHeHne n OMojgoruyeckasl posib yrieBo-
noB. [loHsTHEe 00 NCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOrO BOJOKHA. ALeTuiniesuono3a Knaccudpukanus BOJIOKOH.

Nnentudukanuss opraHndeckux coequHEHUM. ['eHeTnueckas CBsI3b MEX]y KJacCaMH OpPraHMYECKHX COeqUHEHMM. Turbl
XUMHAYECKUX PEAKINNA B OPTaHUYECKOU XUMUHU.

A3oTcoaep:kaliue OpraHnYecKue CoeAMHeHUs.

AMMHOKHUCIOTHI U 6enku. CocTaB U HOMEHKIIaTypa. AMUHBL. AMUHOrpynna. AHuinH. [TonyyeHre u XxuMuyeckrue cBOMCTBa
aHWIMHA. AMUHOKHUCIIOTHI Kak aM(OoTepHble OpraHuyeckue coenuHenus. M3omepus u Homenknarypa. bunosnspusiii von. Ilen-
TUAHAas CBsI3b. buonornueckoe 3HaueHue o-aMMHOKUCIOT. O0IacTU NPUMEHEHUSI aMUHOKHUCIOT. XUMHUYECKHE CBOMCTBA aMUHO-
kucioT. Ilentuael. [lonunentuasl. I'nunud. benku kak npupogHeie ouononumepsl. CocTaB U CTpoeHHE OENKOB. XUMUYECKUE
CBOICTBa O€NKOB: THIPOIN3, AeHaTypauusa. OOHapyxeHHne OeIKOB MpHU MOMOLIN KauyeCTBEHHBIX (LIBETHBIX) peakiuii. [IpeBparie-
HUA O€KOB MUIIM B Opranu3Me. buonorndyeckue GyHKIMM OEIKOB.

A3soTcoaepxaiue rereporukinueckue coequnenus. [lupuaun. [uppon. [Tupumuaus. [lypuH. A30THCTBIE OCHOBAHMUS.
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Hyxknennossie kucnotsl. Hykneotuabl. KomieMeHTapHbIe a30TUCTHIE OCHOBAHMSL.
XuMHS ¥ 310pOBbE YenoBeka. DapMakoIOrnyecKas XuMusl.
XuMus moJaMMepoB
[Tonumepsl. Ctenens nonumMepusanuu. Monomep. CTpykTypHoe 3BeHO. TepmoruiactTiuuHbie moaumMepsl. CTepeoperyisipHbie Mo-
mumepsl. [lonustunen. IHomunponunen. [lonuterpadropatuiien. TepmopeaktuBHble noauMepsl. DdeHonodopmanbaeruaHbie
cmoubl. [Imactmaccel. @enomnactel. AMuHOIUIacThl. [lenormnactel. [Ipuponssiii kayuyk. Pesuna. 900HuT. CUHTETHYECKHE Kay-
yyku. Cunretnueckue BonokHa. Kanpon. Jlascas.

11 kaace

Tema 1. BaxxHeiilmue xXuMu4ecKe MOHSTHS M 3aKOHBI (8 4acoB)

Atom. Xumuueckuid sneMmeHT. M3oTomel. [IpocTeie 1 cll0KHbBIE BENIECTBA.

3aKOH COXpAaHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS SHEPTUM MPU XUMUUYECKUX PEAKIMAX, 3aKOH I0-
CTOSIHCTBA COCTaBa. BeliecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHUS.

AToMHBIC opOuTany, S-, P-, d-, f-amexTpoHbl. OCOOCHHOCTH pa3MENICHHUS 3JICKTPOHOB MO OPOUTAISIM B aTOMax MallbIX U
OOJIBIIIUX TIEPHUOAOB. DHEPreTUUSCKUEe YPOBHH, TOAYPOBHU. CBS3b MEPUOIUISCKOTO 3aKOHA U TIEPUOANICCKON CUCTEMbI XUMHUYE-
CKHMX DJIEMEHTOB C Teopuel cTpoeHus: aToMOB. KOpOoTkHil U JJIMHHBIN BapuaHThI TaOIUIbI XUMUUECKUX dJIeMeHTOB. [lonoxxeHue
B MEPUOJNYECKON CHCTEME XUMHYECKHUX 3JIEMEHTOB BOJIOPOJIa, JIJAHTAHOWIOB, AKTUHOWJIOB U MCKYCCTBEHHO IMOJIYYEHHBIX dJie-
MEHTOB.

BaneHTHOCTE ¥ BaJl€HTHBIC BO3MOKHOCTH aTOMOB. HCpHOI{H‘I@CKOC HN3MCHCHHUC BAJICHTHOCTHU U Pa3MCPOB aTOMOB.

17



PacuerHnsble 3agaun. Beraucienue macchbl, 00beMa WIIM KOJUYECTBA BEIIECTBA MO U3BECTHOM Macce, 00beMy WIIM KOJInde-
CTBY BEIIECTBA OJHOIO U3 BCTYIMBIIMX B PEAKIIHNIO WIH MOJYYMBIIUXCS B PE3YJIbTATE PEAKIIMU BEIIECTB.

Tema 2. Ctpoenne BemecTBa (7 4acoB)

Xumuyeckas CBA3b. BuUibl 1 MexaHu3Mbl 00pa3oBaHusl XxUMHUeCcKol cBs3u. MonHas cBsi3b. Katmonsl u anmonsl. KoBa-
JICHTHAasA HEnoJisipHas CBA3b. KoBaJleHTHas MOJISIpHAsA CBSA3b. DJIEKTPOOTPULATENBHOCTh. CTENEHb OKUCICHUS. Metamdeckas
cBs13b. BomopoaHas cBsi3b. [IpocTpaHCTBEHHOE CTPOCHUE MOJIEKYJ HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB.

Tunbl KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA BeliecTB. [I[puurHbl MHOT0OOpasus BEIIECTB: U30MEPHUS, TOMOJIOTHS, aJlIo-
TPOIUS, U30TOMUA.

JleMmoHcTpamuu. MojieTu MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX M METALIMYECKUX KPHUCTATMYECKUX pemeTokK. DddekT

Tunpans. Moaenn MOJEKyJT H30MEpPOB, TOMOJIOTOB.

Pacyernble 3agqaun. Beruncnenue maccol (KOJIMYECTBA BEIIECTBA, 00beMa) MPOAYKTa PEaKIMK, €CIU ISl €r0 MOJyYEHUs
JaH PacTBOP C ONPEEICHHON MACCOBOM J0JIEH NCXOAHOTO BEILIECTBA.

Tema 3. Xumnueckue peakuuu (7 4acoB)

Knaccudukanusa XuMUYeCKUX peakuii B HEOPraHUYECKON U OPraHMYeCKOM XUMUMU.

CKOpOCTh peakiiuu, ee 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB. 3aKOH NEUCTBYIOMIMX Macc. DHeprus aktuauuu. Kartamus
1 KatanuzaTopbl. O0paTuMocTh peakinii. Xumudeckoe paBHoBecue. CMellleHne paBHOBECHUS MO JEHCTBUEM pa3IMYHBIX PakKTo-

poB. [Ipunuun Jlelllarense. [Ipon3BoaACTBO CEPHON KMCIOTHI KOHTAKTHBIM CIIOCOOOM.
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JleMOHCTpanuM. 3aBUCUMOCTh CKOPOCTH PEAKIIUH OT KOHLIEHTPAIMU U TEMIIEpATyphl. PaznoxkeHue nepokcuaa BOAOpoaa B
MPUCYTCTBUM KaTanuzaTopa. OnpeaesieHne cpeabl pacTBOpPa ¢ MOMOIIBIO YHUBEPCAIBHOTO MHANKATOPA.

JlabopaTopHble onbIThI. [IpoBeieHNe peakiii HOHHOTO OOMEHa JIJIsl XapaKTePUCTUKHU CBOMCTB 3JIEKTPOJIUTOB.

IIpakTuyeckas padora. Bnusnue pa3nuuHbix (pakTOpoB Ha CKOPOCTh XUMUYECKON PEaKInu.

Pacyernbie 3agaun. Beiuuciaenue maccsl (KOJIMYECTBA BEUIECTBA, 00BbEMA) MPOAYKTA PEAKLUHU, €CJIM U3BECTHA Macca UC-
XOJIHOT'O BELIECTBA, COAEPIKALLIETO ONPEAEICHHYIO 00 IIPUMECEH.

Tema 4.PactBopsl (7 4acoB)

HucnepcHble cucteMbl. MctunHble pacTBOpbl. CrocOOBI BhIPAXKEHUS KOHILIEHTPAIMM PacTBOPOB: MaccoBasi JOJIsl pacTBO-
PEHHOT'0 BEUIECTBA, MOJIsIpHAsl KOHLEHTpauus. Koutonaasle pacTBOpbl. 30JI1, TEIIH.

DnektponuTuyeckas aucconuanus. CHIbHbIE U cl1a0ble AIeKTPOIUThl. KUCI0THO-OCHOBHBIE B3aMMOJEHCTBUS B PacTBO-
pax. Cpena BOJHBIX PacTBOPOB: KHCJasl, HEWTpajbHas, enouHas. MloHHOe mpousBeneHue Boabl. Bogopoaublil mokaszaress (PH)
pacTBopa.

['uaponu3 OpraHuvyecKuX U HEOPTAaHUYECKUX COEIUHEHNM.

IIpakTnueckas padora. [IpurorosiieHre pacTBopa ¢ 3aJaHHON MOJISIPHOM KOHIEHTpaluen

Tema 5.9siekTpoxumMuyeckre peakuuu (5 4acoB)

XHWMHYECKHE UCTOYHUKH TOKA. P CTaHIAapTHBIX 3JIEKTPOAHBIX IMOTEHIMAJIOB. DIIEKTPOIN3 pACTBOPOB M paciuiaBos. [o-
HATHE 0 KOpPOo3ur MeTauioB. CiocoObl 3alUTHI OT KOPPO3HH.

Tema 6. Metajibl (12 yacoB)
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[TonoxeHue MeTauioB B IEPUOJUUYECKON CUCTEME XUMMUYECKUX 3JIeMEHTOB. OO0lIue CBONCTBA METAJIIIOB. DJIEKTPOXUMHUYUE-
CKUH psil HanpspKeHu MeTtaiuioB. O01ue crnocoObl MOTyYeHHs] METaIIOB.

0O0630p METAIJIOB IJIaBHBIX MOATPYMI (A-TPyII) NEPUOIUIECKON CUCTEMbI XUMUYECKUX DJIEMEHTOB.

O030p mMeTaioB raBHeIX noArpynn (b-rpymnm) nepuoanyeckoi CHCTEMbl XUMHUYECKHX 3JIEMEHTOB (Me€Ib, IMHK, THUTAaH,
XpOM, 5K€JI€30, HUKEIIb, IIJIaTHHA).

CrmuiaBel METAIIIOB.

OxcHibl M THAPOKCHUIBI METAJIOB.

JNemoncTpanuu. O3HaKoMIIeHHE ¢ 00pa3liaMi METAUIOB U UX COeAMHEHUU. B3anMozeicTBie 1IENOYHBIX U LIEI0YHO3E-
MEJbHBIX METAJJIOB C BOJIOM. B3aumozeiicTBue Menu ¢ KUCIOPOAOM U cepoil. DnekTponu3 pactsopa xjopuaa meau (11). OnbiTel
10 KOPPO3UU METAIJIOB U 3aILIATE OT HEe.

JlabopaTtopHblie onbIThl.B3anMoaeiicTBUE IMHKA U JKeJie3a ¢ paCTBOPaMU KUCJIOT U IeJIoueid. 3HAKOMCTBO ¢ oOpa3laMu
METAJIJIOB U UX pyJaMHu (paboTa C KOJUICKIIUSIMU).

Pacyernbie 3agavyu.Pacuersl 10 XUMUYECKUM YPAaBHEHMSIM, CBSI3aHHBIE C MACCOBOM JI0JIEH BbIXOZA MPOJYKTa PEAKIIUU OT
TEOPETHYECKH BO3MOKHOIO

IIpakTueckas padora. PemeHue 3KCepMMEeHTAJIBHBIX 32/1a4 110 TeMe «MeTan.

Tema 7. Hemeranasl (10 yacoB)

20



00630p cBoicTB HeMeTaI0B. OKUCIUTEIHLHO-BOCCTAHOBUTEbHBIE CBOMCTBA TUIMMMYHBIX HeMETaIOB. OKCUAbl HEMETAIIJIOB
Y KMCJIOPOAOCOAEpKAIIUE KUCIOThI. BOOOpOAHBIE COETMHEHUS HEMETAILIOB.

JMemoncTpanun. O6pasipl HemeTamoB. O0pasibl OKCHIOB HEMETAIIJIOB U KHCIIOPOJCOIEPKAIIMX KUCIOT. ['opeHue cepsl,
docdopa, xene3a, MarHus B KUCIOPOJIE.

JlaGopaTopHblie onbITHI. 3HAKOMCTBO C 00pa3llaMi HEMETAJUIOB U UX MPUPOJHBIMU COCAMHEHUAMH (padoTa ¢ KOJUICKIU-
amu). Pacrio3zHaBanue XJopuioB, Cyiab(}aToB, KapOOHATOB.

['eHeTnueckasi CBA3b HEOPraHMUECKUX U OPraHUYECKHUX BEIECTB.

IIpakTnueckas padora. PemeHue 3kCnepuMeHTAJIbHBIX 32124 110 TeMe «HemeTanabp.

Tema 8. Xumus v :xKu3Hb. (54.)

Xumusi B MPOMBIIUICHHOCTH. [IpUHIUITBI XUMUYECKOTO MPOU3BOJICTBA. XUMHUKO-TEXHOJIOTUYECKUE MPUHIIUITBI TPOMBIIILI-
JIEHHOTO NOJTy4YeHHs MeTaJioB. [Ipon3BoacTBo uyryHa. [Ipon3BoacTBO craiy.

Xumus B ObITy. XUMUYECKasi MPOMBIIICHHOCTh M OKPY>KaroIias cpeja.

IpakTukym 7 4). Pemienne skcniepuMEHTaIbHBIX 33724 10 HEOPTaHUYECKON XUMUU; PEIICHHUE SKCIIEPUMEHTANIbHBIX 3a-

Jad I10 OpFaHquCKOﬁ XUMHH,; PCIICHUC ITPAKTHYCCKUX PACUYCTHBIX 3ada4; ITIOJIYUYCHHUC, CO6HpaHI/I€ H PaCIIO3HABAHHUC I'a30B.
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3. KaﬂeHIlapHO - TEMAaTUIECCKOC NIJIAHUPOBAHUE 10 xiacc

Hara Ne | Tema ypoka Jdomamnee 3aganue

Ilinan. | Pakr.

Tema 1. Teoperndeckue 0OCHOBBI OPraHu4ecko Xumum (6 4acos).

1 [Ipenmer wu 3HaueHue opranuueckoi | §1, ymp.6,
XUMHH.
2 Teopust xumuyeckoro crpoenus opra- | § 2, yop. 1-5

HUYECKUX COEIUHEHMI.

3 Mpakrnueckas padoraNel «Kaue- | § 3, ymp. 1-4;
CTBEHHOE oOINpeJejieHHe YrJjepojaa,
BOIOPO/Ia W XJIOPa B OPTraHMYeCKUX
BEIECTBAX).

CocTtosiHuE 3JIEKTPOHOB B aTOME. § 4, ymp. 1-5

OnexTpoHHas Ipupoja Xumuueckux | § 5, ymop. 1,2
CBsI3€H B OPraHM4eCKUX COECTMHEHMSIX.

6 OcobenHoctu U kiaccuduxanus op- | § 6, ynp. 1-7
TAaHUYECKUX PEaKIUi.

Tema 2. IIpeaennusbie yriesoaopoas! (3 yaca).

7 DNEeKTPOHHOE W TPOCTpaHCTBeHHOE | §7,ymp.1-3
CTPOEHHE AJIKAHOB.

8 I'omonoru u m3omeps! ankaHos. Ho- | § 8,ymp.1-3
MEHKJIaTypa aJKaHOB.

9 Mertan.®u3nueckue u xumuueckue | § 9,ynp.4-5

CBOMCTBA aJIKaHOB.

Tema 3. HenpeneabHble yriieBoa0poabl (AJKeHbl, aTKaAHeHbl U aJKUHBI) (9 4acoB).

10 Crpoenue, uzomepusi, Homenkiarypa | § 10,ymp.1-3
AJIKEHOB.




11 | Xumuueckue CBOMCTBA aJIKEHOB. § 11

12 | Ilony4yenue u npuMeHeHue ankeHoB. | § 11

13 O06o006menue npoiaeHHoro matepuana | [1os. Tembl
no teme «AnkeHb». IloaroroBka k
MIPaKTU4YECKOU pabdoTe.

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

15 | Ankanuensl. CTpoeHHE U CBOWCTBA. § 13

16 | Ankamguenbl. XWMHUYECKHE CBOHMCTBa. | § 13
[Tonyuyenue. Kayuyk.AneruneH.

17 | Ctpoenue, HOMeHKIaTypa, uzomepus | § 13
1 (pU3NIECKHE CBOMCTBA AJIKHHOB.

18 | Xumuueckue cBoiicTBa ankuHOB. [lo- | § 13
Jy4eHHE ¥ IPUMEHEHHE AJIKHHOB

Tema 4. Apenbl (apoMaTHYecKHe yriieBoaopoabl) (4 yaca).

19 | benszon u ero romonoru. Crpoenue, | § 14
HOMEHKJIATypa,M30MepHsl apoMaThye-

CKHUX YTJIEBOIOPO/IOB.

20 | dusnyeckue U XUMUYECKHe cBorictBa | § 15
OeH3oua.

21 | I'omomnoru 6en3zona. OcoOEHHOCTH § 15
XUMHUYECKHUX CBOMCTB OEH30J1a Ha
IpUMepe TOIyoJIa.

22 | 'enerndeckas CBsi3b apoMatudeckux | § 16
YTJIEBOIOPO/IOB C JPYTUMH KJIaCCaMU
YTJIEBOIOPOOB.

Tema 5. IIpupoaHbIe HCTOYHUKH U NepepadoTKa yrieBoaopoaos (5 yacos).

23 | Ilpuponnslii ra3. [lonyTrHeie HETS- § 17
HBIC Ta3bl.
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24

[TepepaboTka HEPTH.

§18

25

I'eneTnyeckas CBsA3b MEXKIYy pa3iany-
HBIMU KJIACCaMU yII€BOAOPOIOB.

§18

26

O000111eHE U CUCTEMATH3AIIUS 3Ha-
guii o teMe «HenpeneapHbIE U apo-
MATHYECKUE YIJIEBOIOPOALDY.

I1oB. TeMbI

27

KonTtposabnas padéora Ne2 no reme
«HenpeneabHble 1 apoMaTHYeCKHE
YIJ1€BOAOPOALD)

Tema 6. Ciuptbl 1 (peHOIBI 7.

28

AHanu3 pe3ysibTaToB KOHTPOJIBHOU
paboter Ne2.

O1HOATOMHBIE TIPE/ICITbHBIC CITUPTHI.
Crpoenne MoJeKy:1, (yHKIIMOHAIbHAS
rpynna. Mi3omepusi 1 HOMEHKJIATypa.

§19

29-
30

Bonopoanas cBsizb. CBolicTBa 3TaHO-
na. PU3M0I0rNYecKoe NEUCTBHE
CIMPTOB Ha OPraHU3M YeJIOBEKa.

§ 19

31

[Tonyyenue u npUMEHEHUE CIUPTOB.
Pemenne 3amad mo XUMHYSCKUM
YPaBHEHUSIM IIPU YCIOBUU, YTO OJTHO
W3 pearupyronx BEIeCTB JaHO B U3-
OBITKE.

§ 20,3a1auHUK

32

I'eneTnueckas cB3b MpeAEIbHBIX OJ1-
HOATOMHBIX CITUPTOB C YTIIEBOJOPO-
JTAMH.

§ 20

33

MHOroaToMHbIE€ CIUPTHI. DTHUIICHTJIN-
KOJIb, TnuepuH. CBOKCTBA, TPUMEHE-
HUE.

§ 20

34

®enonpl. CTpoeHHe MOIEKYNbI (heHo-

§ 22
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na. CpoiictBa (enoma. ToxkcuyHOCTH
(denomna u ero coenunenuit. [Ipumene-
Hue enona

Tema 7. Aiibieruibl, KeTOHbI U KApOOHOBBbIE KHCJIOTHI 94.

35

Aunbnerusibl. CTpO€HHE MOJIEKYJIbI
dbopMmanbaeruaa. OyHKIHOHATBHAS
rpynma. Mi3oMepus 1 HOMEHKJIaTypa.

§23,ynp.3,4,3a11(c.106)

36

CaoiictBa anbaeruaos. opmanbie-
U] Y AUETAIBACTHU/L: TIOJIyYCHUE U
MPUMEHEHHUE.

§24ymp.16,3a11(c.117-118)

37

AILIETOH — MPEJICTAaBUTEH KETOHOB.
Ctpoenue monekynsl. [Ipumenenue.

3aiaHue B TETpaau

38

OHOOCHOBHBIE TIPEIeTbHBIE Kap0o-
HOBBIE€ KUCTOTHI. CTPOCHHE MOJIEKYI.
@yHKIMOHaANbHAsA rpynna. M3omepus
Y HOMEHKJIaTypa.

§26ymp.17(c.118)

39

CaoiicTBa KapOOHOBBIX KUCIOT. Peak-
s srepudukanum. [omydyenue kap-
OOHOBBIX KUCJIOT Y IPUMEHEHHE.
KpaTkue cBeneHus 0 HeNpeAeIbHbIX
KapOOHOBBIX KHUCJIOTaX.

[Toaror. K mpaxTtuu padote

40

ITpakTruueckas padora Ne3 «Ilomyde-
HUE ¥ CBOWCTBA KAPOOHOBBIX KUCIIOT

§ 27Iloaror. K mnpaktuu
pabore

41

ITpakTruyeckas pabora Ne4 «Pemenue
AKCIIEPUMEHTAJIbHBIX 33/1a4 Ha pacro-
3HABaHME OPraHUYECKHUX BELIECTBY

§ 28Iloagror. K mpaktuu
pabore

42

O000I11IeHNE U CUCTEMATH3aIMs 3Ha-
Huil 1o TeMe «Kucnopoaconepxanue
OPraHUYECKUE COCAMHECHUS

ITox. x xout. Pao.

43

KonTtpouabHnas pa6ora Ne3 no remam
«CnupTthl ¥ (PEeHOJIBbI», «AJIb/IeIH-

IIOBTOPIIUTDH
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Abl, KETOHDBI, ((KaPGOHOBLIe KHC-
JOTBD)

Tema 8. Cioxknble 3¢pupsbl. ZKupbl 3u.

44

Ananusz pe3ynomamos KOHmMpOJIbHOU
pabomul No3.

CrnosxxHbie 3(hUpBI: CBOMCTBA, MMOJTy4e-
HUE, TPUMCHECHHE.

§29

45

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

§30,ymp 1-6

46

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

§30,ymp 10-18

Tema 9. Yriesoanl 8u.

47

I'moxo3a. Ctpoenue Monekynbl. Or-
THYECKas (3€pKajIbHas) H30MEPHSI.
dusnueckue cBOUCTBA U HAaXOXKIEHUE
B npupoje. IIpumenenue. Opykrosa —
M30Mep TIIFOKO3BI.

§31,ymp.8,3a:.1(c.128-129)

48

XHUMHUUYECKHE CBOMCTBA TJIFOKO3EI.
[IpumeHeHue.

§31

49

Caxapo3za. CTpoeHHe MOJEKYIIBI.
CBoiicTBa, MpUMEHEHHUE.

§32

50

Kpaxman — npencraButens Npupo-
HBIX OJIMMEPOB. PU3UUECKUE U XU-
MHYeCKHe cBoycTBa. Haxoxxaenue B
npupoje. IIpumenenue.

§33

51

[enmrono3a — npeacTaBuTeb NpH-
poaHbIX noauMepoB. Ouznueckue u
XUMHYECKHE cBoMcTBa. HaxoxkaeHue B
npupoje. [lpumenenue. AnieratHoe

§34
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BOJIOKHO.

52

[TpakTuyeckas padora N5 «Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 Ha I10Iy-
YEHUE U PACIIO3HaBaHUE OpraHuye-
CKHUX BEILECTB»

§35

53

O0001IeHre ¥ cucTeMaTh3anus 3Ha-
HUH 110 TeEME «YTIIEBOIBD»

ITIOBTOPUTDH

Tema 10. A3oTconep:kamue OpraHndecKne CoeTMHEHUs 74.

54

Amunbl. CTpoeHHe MOJIEKYN. AMUHO-
rpynmna. Pu3nueckrue 1 XuMUYECKUe
cBoiicTBa. CTpoeHHE MOJIEKYJIbl aHU-
nuna. CBoiicTBa aHwiMHa. [Ipumene-
HUE.

§36,ynpl-9(c.156),3ax1.1-
3(c158)

55

AMMHOKHUCIIOTHI. MI30MepHs 1 HOMEH-
kiarypa. CBoicTBa. AMUHOKHCIIOTHI
Kak aM(OoTepHbIE OPTraHUYECKUE CO-
equHenus. [Ipumenenue.

3amanue B TETpaIu

56

I'eneTnueckas cBsI3b aMUHOKUCIIOT C
)Ipyrl/IMI/I KiJ1accaMHu OpFaHI/IquKI/IX CO-
eINHEHUN.

§37,ynpl10-14,ctp.157

57

benku — npupoausie noaumepsl. Co-
CTaB U CTPOEHHUE.

§38

58

du3nyecKknue 1 XMMUYECKHE CBOMCTBA.
[IpeBparienus 0eIKOB B OpraHu3Me.
Ycnexu B U3y4eHUH U CUHTE3€e Oell-
KOB.

§39

59

[TonsaTue 06 a30TcoAepIKaIINX reTe-
POLIMKIIMYECKUX COeTMHEHUsIX. [Tnpu-
quH. [Tuppon. [InpuMuIMHOBEIE U 1Ty-

§40
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PHUHOBLIC OCHOBAHMU. HyKHGI/IHOBBIe
KHUCJIOTBI: COCTAaB, CTPOCHUC.

60

Xumus U 310poBbe yenoBeka. JIekap-
crBa. [Ipo0aemsl, cBA3aHHBIE C IPU-
MCHCHHEM JICKAPCTBCHHBLIX ITPCIiapa-
TOB.

§41

Tema 11. Xumus noaumepos 94.

61

[ToHsiTHE O BEICOKOMOJNEKYIISIPHBIX
coenuHeHUsIX. CHHTETHYECKUE TIOJIH-
MEpBI.

§42

62

Knaccudukanus mmactmacce. Tepmo-
IIacCTUYHbIE oauMepsl. [lonuatumeH.
[Tonmunponunen. TepMOIIaCTUYHOCTE.
TepMoOpeakTHBHOCTD.

§43

63

Cunrernueckue kayayku. CTpoeHue,
CBOMCTBA, OJIy4Y€HUE U IPUMEHEHHE.
Cunrernueckue BosiokHa. Kanpos.
JlaBcaH.

§45-46

64

Nucrpykrax no Th. IIpaktuueckas
pabota Ne6 «Pacno3naBaHue miacT-
Macc 1 BOJIOKOH»

§ 47

65

KonTtpouabnas padora Ne4 nmo remam
«Caoxublie 3¢pupbl. ZKupbby, «¥Yr-
JICBO/IBI», «A30TCO/IepKaIIHe Opra-
HUYECKHE COeHHEHHA»

66

AHanu3 pe3yabTaToB KOHTPOJbHOM
paboThr Ned,

O06o00uieHne MaTepraia TEMBI.
Pemenue pacueTHbIX 3a/1a4 Ha ompe-
JIeJIEHNE MAacCOBOM MM OOBEMHOMI [0-
JIM BBIXOJIa TPOJTYKTA PEAKIIUU OT TE€O-

28



PETHYCCKU BO3MOXKHOTO.

67 | AToroBasi KOHTPOJIbHAas PadoTa Mo
KYPCY OPraHM4ecKOd XMMHUH
68 | AHanu3 pe3yabTaTOB KOHTPOIBHOTO §48
HUTOTOBOTO TecTupoBaHus. O6001Ie-
HHUE 3HAHUH 110 KypCy OPTaHUYECKOU
xumun. Opranuueckas XuMusi, 4eio-
BEK U IPUPOAA.
69- | Peseps
70

29



Kaﬂeﬂnapno- TEMATHYECKOC IIJTAHUPOBaAHUE 11xaace

JlaTa

Ilinan. | Pakr.

Tema ypoka

I[OMaIIIHee 3aJJaHuC

Teoperudeckne 0CHOBBI 001LeH XUMHHU
Tema 1. BaxkHelilnne XuMuYecKue MOHITHS U 3aKOHbI (8 yacoB)

1 §1,c.6.8.2-3
Xumuueckun sieMment. Hykie- [TogroroButses k
uasl. 30TOomE!. KOHTp.pad.
[ToBTOpeHnue npoiieHHoro B 10 KiI.

Bxonnas konTponbHas pabota Nel
3aKoH COXpaHEHHUs MacChl ¥ 3Hepruu B | §2,¢.9.Ne2-4
XUMHH

4 [Tepuonuueckuii 3akoH. Pactipenene- §3,c.14-15,Ne 2-4, TecThl
HUE DJIEKTPOHOB B aTOMax 3JIEMEHTOB
MaJibIX NEPHOJIOB.

5 Pacnpenenenue >nexkTpoHoB B atomax | §4,c.22 Ne 1-5
00JIBIIKX MEPUOJIOB

6 ITonoxenne B [ICXD Bonopoaa, nan- | §5 c¢.25, Ned
TaHOMJIOB, aKTUHOUIOB HCKYCCTBEHHO
IIOJIYYEHHBIX 2JIEMEHTOB

7 BaneHnTHOCTh 1 BaJICHTHBIE BO3MOX- §6
HOCTH aTOMOB C.31

No4-7

8 [lepuoanueckoe U3MEHEHUE BaJICHT- §6

HOCTH U PaJINyCOB aTOMOB. C.31
Ne4-7

Tema 2. CTpoenue BemecTBa (7 4acoB)

30



9 OCHOBHBIE BUIBI XUMUYECKOH CBSI3H §7,m0 ctp. 33
WonHas 1 KoBaJIGHTHAs CBSI3b

10 CocTaBiieHre IIEKTPOHHBIX (PopMyIT §7 ¢.33-34
BEIIIECTB C KOBAJICHTHOM CBS3BIO

11 Meramuueckas cBs3b. Bogopoanas §8,¢ 37Ne3 TecThl
CBSI3b.

12 [IpocTpancTBEeHHOE CTPOCHUE MOJIE- §9,c.43 No5, Tecthl
Ky

13 Crpoenue kpuctawioB. Kpucrammue- | §10,c. 48 Ne5
CKHE PEIICTKH.

14 [TpyuyrHBI MHOTOOOPA3Us BELIECTB §11,c.51 Ne4-5

15 KounrpoabHas padora Ne2 mo remam
«Baxnelmue XuMu4yecKre MOHATUS
U 3aKOHBI», «CTpOoeHHe BeleCTBa)y
Tema 3. Xumnueckue peakuuu (7 4acos)

16 Krnaccudukanus XuMHUeCKUX peak- §12,¢ 58 Ne 1-3,
Ui 5-7

17 Krnaccudukanus XuMHUeCKUX peak- §12,c 58 No 4,,
105074 8-10

18 CKOpOCTh XMMUYECKUX PEAKIUI §13,TecthI

19 Cxopoctp xummnueckux peakiuii. Ku- | §13,koHcniekT
HETUYECKOE YpaBHEHUE PEaKIIUU.

20 Karamm3 §14,¢c.70,Ne 4 TecTh

21 XUMHYECKOE PAaBHOBECHE U CITOCOOBI §15,¢.73,Ne3 3amaun
€ro CMelleHus

22 Ypok-00001IeHre 110 TeMe «XUMUIe-
CKHE PEaAKIIII

Tema 4. PacTtBopsl (7 4acos)
23 JlucnepcHbie CUCTEMBI §16

31



24 CrniocoObl BIpaykeHUsl KOHIleHTpauuu | §17
pacTBOpPOB ,c. 81 3an.1,2
25 Pemenune 3a1ay Ha IPUTrOTOBIICHHE §17
pacTBOpa OINpeeICHHON MOJIAPHOU ,c. 81 3an.3,4.
KOHIICHTPAIUN
26 IIpakTnyeckas padora Nel IIpuro- | [loaroroButs oTYET
TOBJIEHHE PACTBOPA ¢ 32ITaHHOI MO-
JISPHOM KOHIIEHTPauuei
27 DNEKTPONIUTHYECKAs TUCCOLIUAIIHS. §19c¢ 88,No 2-7
BoopoiHblii mokaszaresb.
28 Peaknmu monHOTO OOMEHA §20,c. 92 Ne2-5
29 I'uaponus opranndeckux v Heopranu- | §21,¢.97 Ne6-7
YECKUX COCTMHEHUN
Tema «JiieKTpoXUMHYECKHE peakuum» (S 4acoB)
30 XHUMUYECKUE UCTOYHUKH TOKA §22,c 102.Ne5-6
31 Psn ctannapTHBIX 37€KTPOAHBIX MO- §23,c.107.Ne8-9
TEHI[MAJIOB
32 Koppo3us MeTaJiioB u ee mpeaympe- §24, c.112,Ne4-5
KJICHUE
33 DNEKTPOIN3 §25, c. 118 Ne4,6. IToaroro-
BUTHCS K KOHTp.paboTe
34 HToroBasi KOHTpoJIbHasi padoTa Ne3
3a | moayrogue no pasaeny «Teope-
THYECKHE OCHOBbI XHMHM
Tema 6. Metasuibl. (12 yacoB)
35 OO6m1ast XapaKTepruCTUKA METAIIIIOB §26,c. 123 Ne 6-7,TecTbl
36 0030p MeTaTMYecKHX deMeHToB A- | §27,c. 131 Ne4-5,9
TPy
37 OO0muii 0030p METAUTMYECKUX dJIe- §28,c.134

32



MEHTOB b-rpymnn

Ne3-4,tecThl

38 Menp §29,c. 137Ned
39 Huak §30, c. 140,Ne4
40 Tutan u xpom §31,c 145,Ne2,3
41 Kenes3o, HUKeNb, IIJIATHHA §32,c.149Ne3-4, TecThl
42 CruiaBbl METaJIOB §33,c.154Ne5-6
43 OKcuabl ¥ TUIPOKCUIBI METAIIIIOB §34,c.160Ne5,§35 mpouu-
TaTh
44 IpakTuyeckasi padora Ne2 Perme-
HHe JKCNEePUMEHTAJIbLHBIX 32124 10
TeMe «MerajibI»
45 Pemenue 3amau [loaAroToBUTHCS K KOHTP.
pabote
46 KonTtpouabHnas paéora Ne4 nmo teme
«MeTaniabn
Tema 7. «HemeTtamab» (10 yacoB)
47 0O0630p HEMETAILIIOB §36,c.165Ne2
48 CaoiicTBa 1 npuMeHeHne BaxHenmux | §37,c.172Ned, rectol
HEMETAJIJIOB
49 CaolicTBa 1 npuMeHeHne BaxkHenmmx | §37,c.172Ne6
HEMETAJIJIOB
50 O6mas xapaktepucTuka okcuaoB He- | §38,c.179Ne6
METaJUIOB U KHUCJIOPOI0COIePIKAIINX
KHUCJIOT
51 OxkucnurenbHble CBOMCTBA a30THOM U | §39,¢.183Ned
CEPHOM KHUCIJIOT
52 CepHas KUCJIOTa U a30THAs KUCIOTHL. | JlomosHUTEbHAS TUTEpa-

WX npumeHnenue.

Typa
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53

Bonoponnsie coequHeHus: HeMeTall-
JIOB

§40,c.186Ne3 3amaun

54 I'enetnueckas cBs3p Heoprannueckux | §41,c.189-B, Tectsl, mapa-
Y OPTaHUYECKUX BEIIECTB rpad 42
55 IIpakTnyeckas padora Ne3. Perue- oT4yer
HHe IKCIIePUMEHTAJIBHBIX 32124 110
Teme «HeMeTaLibny
56 KounrpoJabHnas padora Ne 5 mo reme
«HemeTaubny
Tema 8 Xumus u ’ku3Hb (S 4acoB)
57 Xumus B TPOMBIIIUIEHHOCTH. [TpuH- §43,c.198Ne6,7
[[UIIBI TPOMBIIIIJIEHHOTO TPOU3BOJICTBA
58 XUMUKO-TEXHOJIOTUYecKue NpuHIunbl | §44,c.203Ne8
MIPOMBIIIIJICHHOT'O MOJTy4eHUsI MeTall-
110B. IIpon3BOACTBO UyryHa.
59 [IpousBoacTBO cTanu §45,c.208 Ned
60 Xumus B ObITY §46,c.213tecTsl
61 XuMHYEcKask IPOMBIIUIEHHOCTb U §47,c.217Ned
OKpY’KaroIas cpea
Tema 9 «IIpakTukym. O0001mIeHNE»
62 IIP/P Ne4 Pemienne 3xcnepuMeH-
TAJbHBIX 32/124 110 OPraHUYecKON U
HEOPraHM4ecKOM XUMHHU
63 ITP/P NeS Pemienne mpakTH4ecKHX
pacyeTHBIX 3a/1a4
64 ITP/P Ne6 IlonydeHue cooupaHue u
pacno3HaBaHue ra3oB
65 [ToaroroBka K KOHTPOILHOM paboTe
66 HToroBasi KOHTpoJIbHasi padoTa Ne6
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67

AHann3 KOHTPOJIbHOM pabOTHI.
O060011eHre TPOMICHHOTO MaTepraia

68

Pe3zepn

35
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