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10 kaace
Paznen

I [MosicHuTEIbHASA 3aMUCKA
1 Conep:xaHnue yueOHOT0 NpeaMeTa
i TemaTHYecKoe NJIAHUPOBAHME € ONPeAeTeHUEeM BH/IO0B 1esITeIbHOCTH 00y4al0LIUXCs
| IlosicHuTeIbHAA 3aNIUCKA
1 OO6mas xapakrepucTika padoueil mporpaMmsl
Pabouast nporpamMMel yueOHOTO Kypca Xumuu 10 Kitacca cocTaBiieHa Ha OCHOBE JOKYMEHTOB:

- DenepanpHblii 3aK0H OT 29 nexadps 2012 roma Ne273-®d3 «O6 obpazoBanuu B Poccmiickoii ®Denepanun» (¢ M3MEHEHHUSMH, BHECEHHBIMH
®denepanbHbiMU 3aKk0HaMU 0T 14.06.2014 Ne145-D3, ot 06.04.2015 Ne68-D3, ot 02.05.2015 Nel122-D3);
- @enepalbHBI TOCYIAPCTBEHHBIN 00pa30BaTEIBHBIN CTAaHAAPT CPEIHEro OOIIero oOpa3oBaHUs, YTBEPKIACHHBIH MpUKazoM MUHOOpa3oBaHHS
Poccuiickoit ®eneparuun Nel089 ot 05.03.2004 r.;

- mporpaMmsbl Kypca xumuu Juig 10 kimacca o6meoOpa3zoBaTeNbHBIX yupekaeHu (6a30Bsbiii ypoBeHs), aBTop O.C. ["'abpuensn

W3yuenne XMMHUHU B CTapIIE 1IKOJIE Ha 0a30BOM yPOBHE HAIPABJICHO HA JOCTHKEHHE CIECAYIONIMNX LIETIEH:

®  OCBOCHME 3HAHUI 0 XUMHUYECKOW COCTABJIAIOLIEH €CTECTBEHHO-HAYYHOI KapTUHBI MUPA, BAKHEUIIIMX XUMHUECKUX MOHATHUAX, 3aKOHAX U TEOPHSIX;

®  OBJIQJICHUE YMEHMSIMHU IPUMEHSTH MOJYYEHHbIE 3HAHUS JUIsl OOBSCHEHUs Pa3HOOOPA3HBIX XMMHYECKUX SBJICHMH M CBOICTB BEIIECTB, OLEHKH POJIH
XUMHHU B pa3BUTHHU COBPEMCHHBIX TEXHOIOTHI 1 IMOJTYYCHHHU HOBBIX MAaTCPUAJIOB,

®  Da3BUTHE IO3HABATEIbHBIX MHTEPECOB M HMHTEJIEKTYAIbHBIX CIIOCOOHOCTEH B IPOLECCE CaMOCTOSTEIBHOIO MPUOOPETEeHUs] XMMUYECKUX 3HAHUH ¢
MCMOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB MH(OPMAIIH, B TOM YHCIIE€ KOMIBbIOTEPHBIX;

° BOCIITUTaHUEC y6e)KI[eHHOCTI/I B TIO3UTHBHOM POJIM XUMHU B XKU3HU COBPEMCHHOT'O O6HI€CTB3, H€O6XOHI/IMOCTI/I XUMHYCCKHU I'PaMOTHOT'O OTHOIICHUSA K
CBOEMY 3/I0POBBIO U OKpYXKAIOIIEH Cpesie;

e [pPUMEHEHHME NOJYYECHHBIX 3HAHMW M YMEHMH a7 O€30IacHOTO MCIONb30BaHMs BEIIECTB M MaTepUanoB B OBITY, CEbCKOM XO3siicTBe M Ha
IIPOU3BOJICTBE, PELICHMs] NPAKTHUYECKHUX 3aJa4 B IIOBCEJHEBHOW JKM3HM, NPEAYNPEKICHHS SBICHWM, HAHOCSIIMX BpEX 3J0POBBIO 4YEIOBEKAa U
OKpY>Karollen cpene.

2 Mecto yueOHOro npeaMera XuMHH B y4eOHOM IUTaHe

g n3ydyenust yaeOHoro npeamera «Xumus» Ha 6a3oBoM yposHe B 10 kitacce orBoautcs 34 yaca: 1 yac B HeziedIo.

Pacnpenesienne yueOHOro BpeMeHHU B Te4eHHe Y4eOHOro roaa



KomnuectBo | KonmuyectBo | KommuectBo | Komuuectso | KonmmuecTBo

YerBepTh HENEIb B YacoB B 4acoB B KOHTPOJBHBIX | MPAKTHUECKUX
YETBEPTH HEIIEITI0 YETBEPTH pabor pabor

I yeTBepTh 9 1 9 - 1

IT weTBepTh 7 1 7 1 -

III gyeTBepTH 10 1 10 1 1

IV gerBepTh 8 1 8 1 1

Hroro B roa 34 34 3 3

Tpeﬁonaﬂnﬂ K YPOBHIO MOATOTOBKH BBIMNYCKHUKOB Ha 0azoBoM YpPOBHE

1.TpebGoBaHus K YCBOCHHUIO TEOPETUUYECKOT0 YUeOHOI0 MaTepuasa.

3HATh/IOHUMATh: OCHOBHBIC TIOJIOKCHHS TEOPHH XUMHUYECKOTO CTPOCHHS BEHIECTB, TOMOJOTHIO, CTPYKTYPHYIO HW30MEPHIO, Ba)KHEHIINE
(GYHKLMOHAIbHBIE TPYINIBI OPraHUYECKUX BEIIECTB, BUJbI CBA3€H (OJUHAPHYIO, ABOMHHYIO, apOMAaTHYECKYI0, BOJOPOIHYIO), UX JIEKTPOHHYIO TPAKTOBKY U
BJIMSIHUE HAa CBOMCTBA BEIIECTB. 3HATh OCHOBHbBIE MOHSTHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COECIUHEHHI: MOHOMEp, IOJUMED, CTPYKTYPHOE 3BEHO, CTEIEHb
IIOJIMMEPU3ALMY JIMHEIHASL, Pa3BETBIEHHAS U IPOCTPAHCTBEHHBIE CTPYKTYPBI, BIMSHUE CTPOCHUS HA CBOMCTBA MTOJIMMEPOB.

YMeTh: pazbACHATh Ha NMpHUMeEpax MPUUMHBI MHOTOOOpa3usi OPraHMYEeCKHX BEIIECTB, MAaTepUAIbHOE €IMHCTBO OPraHMYECKHX M HEOPraHMYECKHUX

BEIIECTB, MPUUNHHO-CIIEICTBEHHYIO 3aBUCUMOCTh MEXKIYy COCTaBOM, CTPOEHHEM U CBOMCTBAaMM BEUIECTB, Pa3BUTHE TMO3HAHMS OT SBIIEHUS KO BCE€ Ooiee
IYOOKO# CYITHOCTH.

2.TpeboBaHus K YCBOCHHUIO (DAaKTOB.

3HaTh CTPOECHUE, CBOICTBA, MPAKTUYECKOE 3HAUEHUE NPEAEIbHBIX, HEMPEACIbHBIX U APOMATUYECKUX YIIIEBOAOPOOB, OJHOATOMHBIX 1 MHOTOaT OMHBIX
CIHMPTOB, AbJETUOB, KapOOHOBBIX KUCIIOT, CIOXKHBIX 3(UPOB, JKUPOB, TIIOKO3bI M caxapo3bl, Kpaxmaja M LeJUII0JI03bl, aMUHOBH aMHUHOKHCIIOT, OEJIKOB.
3HaTh OCOOEHHOCTU CTPOEHMS, CBOMCTBA, NMPUMEHEHUS BaXXHEMIIMX MpeACTaBUTENEH IlacTMacc, KaydyKoB, MPOMBIIIJICHHYIO MepepadoTKy He(TH,
IIPUPOJHOTO Ta3a.

YMeTh TOoNB30BaThCs CTPOEHUEM, AHAIU30M W CHUHTE30M, cucTeMaTh3anueil u o0oOlieHHeM Ha yY4eOHOM MaTepuane OpraHu4ecKol XUMUMU;
BBICKa3bIBaTh CYX/ICHUS O CBOMCTBAX BEILECTBA HA OCHOBE UX CTPOCHMSI U O CTPOEHUU BEIIECTBA 110 X CBOWCTBAM.

3.TpeboBaHus K YCBOCHHUIO XUMHUUYECKOTO SI3bIKA.

3HaTh MU yMEeTh Pa3bsCHATH CMBICI CTPYKTYPHBIX U 3JEKTPOHHBIX (POPMYNI OpraHMYECKUX BEIIECTB M 00O3HAYaTh pacHpeseNieHHe 3JIEKTPOHHOMH
IUIOTHOCTH B MOJIEKyJiaX, Ha3bIBaTh BeSIIecTBa IO COBPEMEHHONM HOMEHKJIAType, COCTaBISTh YypaBHEHHS peaklui, XapaKTepuU3YIOUIMX CBOICTBa
OpPraHMYECKUX BEIIECTB, UX FTEHETUUECKYIO CBS3b.

4.TpeGoBaHus K BBIIOJHEHUIO XUMUYECKOTO SKCIIEPUMEHTA.

3HaTe npaBuia pabOThl C W3YYEHHBIMH OPraHMYECKMMHU BEIIECTBAMU M OOOPYJOBAaHUEM, TOKCUYHOCTb U TOXKAPHYIO OMACHOCTb OPraHMYECKUX
COCTUHEHUH.

YMeTh onpeaensaTs HaJlu4due yriepojaa, BOAOPOJa B OPraHMYECKUX BEIIECTBA; ONPENEIATh IO XapaKTEPHBIM PEaKLMSIM HENpEACIbHbIE COEANHEHHUS,
OJTHOATOMHBIE U MHOTOaTOMHBIE CITUPTHI, (EHOIBI, albIEIU/Ibl, KAPOOHOBBIE KUCIOTHI, YIJIEBO/IbI, AMUHBI, AMUHOKHUCIIOTHI U O€JIKH.

1 Conep:xxaHnue yueOHOT0 npeaMera



Tema 1. Teopusi cTpoeHHsI OPraHUuvYecKUX coequHeHni (34)

[Ipenmer opranmyeckoil xumuu. CpaBHEHHE OPraHMYECKUX COCIMHEHUN C HeOpraHudeckumu. [IpupoaHbie, HCKYCCTBEHHBIE W CUHTETHUYECKHUE
OpraHUYECKUEe COCTUHEHUS.

BanenTHOCTh. XMMHYECKOE CTPOEHUE KAK MOPSAJOK COCIMHEHHS aTOMOB B MOJIEKYJIE COIJJACHO MX BAJIEHTHOCTH. OCHOBHBIE IMOJIOKEHUS TEOPUHU
XUMHUYECKOTO CTPOEHHUs OpraHmdeckux coeAuHeHuid. [loHsATHE O TOMOJIOTMHM M TOMOJOrax, U30MEpPHH U H30Mepax. XuMudeckue (OpMylbl U MOJAEITU
MOJIEKYJ B OPTaHUYECKON XUMUMU.

Tema 2. Yruesogopoasbi (11 4)

ITpuponnslii ra3. Ankansl. [IpupoaHslii ra3 kak torinso. [IpenmymiecTsa npupoAHOTo rasa nepea ApyruMu BuaaMu Torusa. CocTaB MPUPOIHOTO
rasa.

AJKaHBI: TOMOJIOTHUECKHUH Psijl, ©30MEPHUS U HOMEHKJIaTypa aJIkaHOB. XMMUYECKHUE CBOMCTBA aJIKAaHOB (Ha MpUMEpPEe METaHa U dTaHa): TOPEHHUeE, 3aMe-
[ICHHE, PAa3JIOKEeHHE U AeruapupoBanue. [IpuMenenune alkaHoB Ha OCHOBE CBOWCTB.

AJKeHBI. DTUJICH, €r0 MOJIyYeHHE (JIEeTHAPUPOBAHUEM dTaHa U JAeTUpaTaiieil 3TaHojaa). XUMHUYECKHE CBOMCTBA ATUJICHA: TOPEHUE, KAUYECTBEHHBIE
peakiuu (oOeciiBeurBaHre OPOMHOI BOJBI M pPacTBOpa MEepMaHraHata Kaius), THapaTanus, noauMmepusanus. [lonusTuneH, ero cBOiCTBa U MPUMEHEHHUE.
[IpumeHeHue 3TuIeHa Ha OCHOBE CBOMCTB.

Ankanuensl U kayuyku. [loHstue o0 anmkagueHax Kak YIJIEBOAOPOJaxX C ABYMs ABOWHBIMU CBSI3IMHU. XHMHYECKHE CBOWCTBa OyramueHa-1,3 u
u3omnpeHa: obecrBeyMBaHuEe OPOMHOM BOJIBI U MTOJIMMEpH3aIus B Kayuyku. Pe3nna.

ANKWHEL AI_IeTI/IJ'IeH, €T0 MOJYYCHUC MMUPOJIN30M METaHa U Kap6I/II[HLIM crocoboM. XMMUYECKHUE CBOMCTBA aliCTUJICHA: TOPCHHUC, O6GCHB6‘II/IBaHI/IC
6pOMHOI>'I BOJbI, IPUCOCAUHCHUC XJIOPOBOJAOPOLAA U THApaTalus. HpI/IMeHeHI/Ie alieTHJICHa HA OCHOBE CBOMCTB. Peakimus MMoJIMMEpHU3allul BUHHUIIXJIOpHUAA.
HOJ’II/IBI/IHI/IJ'IXJ'IOPI/II[ H €0 MIPUMCHCHUC.

Hedts. CoctaB u nepepabotka Hedtu. Hedprenponykrsl. beH3un u nonsTie 06 OKTaHOBOM YHCIIE.

benzoxn. [Tonydyenne GeH301a U3 rekcaHa U alleTHieHa. XMMHUYECKHe CBOMCTBa OeH301a: ropeHune, raJoreHupoBaHue, HuTpoanue. [lpumenenue 6ex-
30J1a Ha OCHOBE CBOMCTB.

IIpakTnyeckas padora Ne 1.ITonydeHue 3TuiIeHa U U3y4E€HUE €TI0 CBOUCTB.

Tema 3. Kucsiopoacoaep:xamme opranndeckue coequnenust (11 1)

CHI/IpTBI. HOJ'Iy‘-ICHI/Ie 9TaHOJa 6pO)KCHI/ICM TJIIOKO3bI U rn;[paTauHeﬁ OTHUJICHA. FI/I,Z[pOKCI/IJ'IBHaSI T'pyI1iia Kak (byHKI_[I/IOHaJIBHaH. HpCI[CTaBJ'IeHI/IC O BO-
IlOpO,[[HOﬁ CBsI3U. XMMHMYECKHE CBOMCTBA 3TaHOJIA: ropcHue, B3aUMOJECHUCTBUE C HaTpUEeM, 06p8.30BaHI/IC MMPOCTBIX U CJIOKHBIX 3(prOB, OKHCJIICHUEC B
aAJIbACTU . HpI/IMeHeHI/Ie 9TaHOJIa HA OCHOBE CBOMCTB. AJ'IKOFOJ'IPI?:M, €TO0 MOCICACTBUA U MMPEAYIIPEIKACHUC.

ITonsrue o NpCACIIbHBIX MHOTOATOMHBIX CIIMPTAax. FHI/IHepI/IH KaK IMpeACTAaBUTCIIb MHOTI'OATOMHBIX CITMPTOB. KauecTBennas pCaKknugd Ha MHOI0aToOM-
HbI€ CrIUPTHI. [IpuMeHeHue rimiepruHa Ha OCHOBE CBOMCTB.



Kamennsiit yrons. ®@enon. Kokcoxumuueckoe MpOU3BOACTBO U ero npoaykius. [lomyuenue QeHosa KOKCOBaHMEM KaMEHHOTo yris. B3ammuoe
BJIIMSIHAE aTOMOB B MOJIeKyJe (peHONa: B3aMMOJCHCTBUE C THMAPOKCUAOM HATpHs M a30THOW kucioroi. [lomukonneHcanus ¢eHona ¢ GpopmaibIeruioM B
benonopopmanpaeruinyo cmoay. Ilpumenenne gpeHona Ha OCHOBE CBOMCTB.

AHLHGI‘I/IZ[BI. HOJIy‘ICHI/IC AIBACTUAOB OKUCJICHUCM COOTBCTCTBYIOIINX CIIMPTOB. XHUMHUYECKHE CBOMCTBA AIBACTUAOB: OKHUCJICHUC B COOTBCTCTBYIO-
YO KUCJIOTY 1 BOCCTAHOBJICHHEC B COOTBeTCTB}’IOHII/Iﬁ CIIUPT. HpI/IMCHeHI/Ie (bopMaan[eer[a n ancerajabacruga Ha OCHOBE CBOMCTB.

KapbonoBeie kuciotsl. [lonmyuenne kapOOHOBBIX KHUCIOT OKUCIEHHUEM albJIETU0B. XMMHUECKHUE CBOMCTBA YKCYCHOW KHCIIOTHI: OOIME CBOMCTBA C
HEOPraHMYECKUMH KUCIOTaMU M peakuus sTepudukanuu. IIpumeHenne ykCycHOM KUCIIOTBI HA OCHOBE CBOMCTB. BpIcine jkupHbIE KMCIOTHI Ha IIpUMEpe
NaJIBMUTHHOBOW U CTCAPUHOBOM.

Crnoxwubie 3¢upsl u xupbl. [lomyuenue cinoxsbx 3QupoB peakiueit srepudukanuu. CioxHele 3pupsl B npupoae, ux 3HaueHue. [Ipumenenue
CJIOHBIX 3(pUPOB HA OCHOBE CBOMCTB.

JKupsl kak cioxHbie 3GUpbl. XUMUYECKHE CBOMCTBA XKUPOB: THAPOJIN3 (OMBIICHUE) U THAPUPOBAHUE KUJIKUX JKUPOB. [IpuMeHeHne )KupoB Ha OCHO-
B€ CBOMCTB.

VYraeBoapl. ETMHCTBO XUMHUUECKOM OpraHr3alru KUBbIX OPraHU3MOB. XHUMHYECKHI COCTaB KUBBIX OpPraHnu3MoB.

VYrieBoibl, UX Ki1accupuUKalms: MOHOCaxXapuasl (TJIFOK03a), JUcaxapubl (caxapo3a) U mojimcaxapuabl (Kpaxmal U 1eJITi0J103a). 3HaY€HUE YTIIEeBOI0B
B JKMBOW TpPUPOJC W B KU3HHM 4ejoBeka. [loHATHE O peakiusxX MOJIMKOHACHCAIIMM M THIPOJIM3a Ha TPUMEpPE B3aUMOIPEBPAICHHIA: TIOKO3a <>
noJMcaxapu.

I'mrox03a — BEIIECTBO ¢ ABOMCTBEHHOM q)YHKHHeﬁ — AJIBACTUAOCIIUPT. XUMHUYECKHE CBOMCTBA IIIOKO3bI: OKHCJICHHUE B TJIFOKOHOBYHIO KHCJIOTY, BOC-
CTaHOBJICHHC B COp6I/IT, 6pO)KeHI/IC (MOJ'IOLIHOKI/ICJ'IOG n CHI/IpTOBOC). HpI/IMeHeHI/IC TJIFOKO3bI Ha OCHOBE CBOMCTB.

HpaKTH‘leCKaﬂ pa60Ta Ne 2. Pemienue OKCIICPUMCHTAJIIBHBIX 3a1a4 Ha ITOJTYYCHUC U PACITIO3HABAHUC OPTaHNYCCKUX BCUICCTB.

Tema 4. A3oTcoaep:xaiue coeJUHEHNsI H X HAXOXK/AeHHeE B :KUBOM npupoje (5 4)

Awmunsl. [Tonsitue 06 amunax. [lonydeHrne apoMaTHuecKoro aMiuHa — aHUJIMHA — U3 HUTPOOeH301a. AHUJIMH KaK OpraHnYecKkoe ocHOBaHHe. B3auwm-
HO€ BIIMSHUE aTOMOB B MOJIEKYyJie aHWJIMHA: OCJIa0JIeHHE OCHOBHBIX CBOWCTB M B3aMMOJIEHCTBUE ¢ OpoMHO# Bomoil. [IpuMeHeHWe aHWIMHA HAa OCHOBE
CBOMWCTB.

AMUHOKHCIOTHL. [lonyueHrne aMUHOKUCIIOT U3 KapOOHOBBIX KHUCIOT U THAPOJIN30M OeNKOB. XMMHUYECKHE CBOMCTBA aMUHOKHCIIOT Kak aM(OTEpHBIX
OpPraHMYECKUX COCMHEHHI: B3auMOIEHCTBUE CO LIEJI0YaMH, KUCIOTaMH U JIPYT C IpyroM (peakius NoJuKoHAeHcauun). [lentuinas cBA3b U MOJIUIIETITHIBL.
IIpuMeHeHre aMMHOKHUCIIOT Ha OCHOBE CBOMCTB.

benku. [lonydyeHne GenkoB peakuuen MOIMKOHJIEHCAIMHM aMUHOKHUCIOT. [lepBuuHas, BTOpUYHAs U TPETHUYHAs CTPYKTYpbl O€NKOB. XUMHUYECKHE
CBOMCTBa OJIKOB: TOpPEHUE, IeHATypalysl, THIPOJIN3 U IIBETHbIE peakuuu. buoxumudeckue GyHKIUN OEIKOB.

I'enermueckas CBA3b MCXKAY KilaCCaMU OPraHNYCCKUX COCHHHGHHﬁ.



HyknennoBbie kucnoTsl. CHHTE3 HYKJIEHHOBBIX KHCIIOT B KJIETKE M3 HYKICOTHAOB. OOmmil tuan crpoeHust Hykieotuaa. CpaBHEHHE CTPOSHUS U

¢ynkuuit PHK un JIHK. Ponbp HyKIEMHOBBIX KHCIOT B XpaHEHHHM U Iepegade HacleACTBEHHOM uH(popmanmu. IIoHsATHE 0 OMOTEXHOJOTMHM M TE€HHOU
VMHXCHEPUU.

Tema 5. BoicokoMoJieKyJIsIpHbIe coeqMHeHus (44)

HckycctBennble monuMepbl. [lomyueHne HMCKYCCTBEHHBIX MOJMMEPOB, KaK MPOJAYKTOB XUMHUYECKOW MOAM(PHUKAIUU MPUPOIHOTO MOJUMEPHOTO
chIpbs. MIckyccTBEHHBIE BOJIOKHA (All€TaTHBIN 1IENK, BUCK03a), UX CBOWCTBA U IPUMEHEHHE.

CHHTEeTHYECKHE IMOJIUMCPBI. HonyquI/Ie CUHTCTUYCCKUX ITOJMMEPOB PCaKUUAMU IMOJIUMEPU3AIK W ITOJUKOHACHCALIUU. CprKTypa IMOJINMEPOB:
JII/IHef/'IHa}I, PAa3BCTBJICHHAA U TPOCTPAHCTBCHHA. HpeIICTaBI/ITeJII/I CUHTCTUYCCKUX IJIACTMACC: NOJIUITUIICH HU3KOTI'O U BLICOKOI'O JaBJICHHSA, ITOJIUIIPONHIICH U
IMOJIMBUHUJIXJIOPU . CuHTEeTHYECKHE BOJIOKHA: JIaBCaH, HUTPOH U KaIIPOH.

IIpakTnyeckas padora Ne 3. PacriosHaBanue riacTMacc U BOJIOKOH.



Paboyasi nporpamMma no XumMuu
11 kaace
Paszpnen

|. MossicuuTeILHAA 3aNMUCKA
I1. Conep:xanmne yueOHOro npeamera
1. TemaTuyeckoe MIAHMPOBAHUE C ONpeeJIeHneM BUI0B y4eOHOM JesITeJJbHOCTH 00yYAO M XCS

|. IlosicHuTe/ILHAS 3aMHCKA
3 OO6mas xapakTepucTuka pabodeld mporpaMMel
Pabouas nporpammel yueOHOro Kypca xumuu 11 kinacca cocraBieHa Ha OCHOBE JJOKYMEHTOB:

- ®enepanbHblii 3ak0H oT 29 aexadbps 2012 roma Ne273-d3 «O6 obOpazoBanuu B Poccuiickoit Denepanuun» (¢ M3MEHEHUSIMH, BHECEHHBIMHU
®epnepanbubiMu 3akoHamMu 0T 14.06.2014 Nel45-D3, ot 06.04.2015 Ne68-D3, ot 02.05.2015 Nel122-D3);
- @enepalbHBIA TOCYJIAPCTBEHHBIN 00pa30BaTENbHBIA CTaHIAPT CPEIHEro 00IIero oOpa3oBaHMs, YTBEPXKIACHHBIN IprKazoM MwuHOOpa3oBaHUs
Poccuiickoit @enepanuu Nel089 ot 05.03.2004 r.;

- IporpaMMsbl Kypca xumuu Juis 11 kiacca o6meodpa3zoBaTenbHbIX yupexaeHui, aprop O.C. 'aOpuensin (0a30BbIil ypOBEHb)

I/I3yquI/Ie XHMHHU B CTapH_Ieﬁ IIKOJIe Ha 0a30BOM YPOBHEC HAIIPABJICHO Ha JOCTHXKCHUC CICAYIOIIUX LeIeH:

®  OCBOEHME 3HAHMH O XUMHUYECKOW COCTaBJISIONIEH €CTeCTBEHHO-HAYYHON KapTUHbBI MUPA, BAXKHEUIITNX XUMUUECKUX TOHATHUAX, 3aKOHAX U TEOPUSX;

®  OBJAJICHUE YMEHUSMU MPUMEHSTH MOJYYECHHbIE 3HAHUS N7l OOBSICHEHMs] Pa3HOOOPA3HBIX XMMHUYECKUX SBJIEHUH M CBOMCTB BEIIECTB, OLIEHKU POJIH
XUMHH B Pa3BUTUN COBPEMEHHBIX TEXHOJIOTUMN U MOTYYEHUH HOBBIX MaTepUAJIOB;

®  Da3BUTHE IO3HABATEIbHBIX MHTEPECOB M HMHTEIICKTYAIbHBIX CIIOCOOHOCTEH B IPOLECCE CaMOCTOSITEIBHOIO MPUOOPETEHUS XMMUYECKUX 3HAHWH ¢
MCMOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB HH(OPMAIIMH, B TOM YUCIIE KOMIbIOTEPHBIX;

e  BOCIUTaHUE yOEXKJIEHHOCTH B MO3UTUBHOM POJM XUMHUHU B KHU3HU OOIIECTBA, HEOOXOJUMOCTH XUMHUECKH TPAMOTHOTO OTHOIIEHUS K CBOEMY 3/10POBbIO
U OKPYKaIOILEH Cpene;

e T[pUMEHEHHE TMOJIYYCHHbIX 3HaHUM M yMeHHH 11 0e30MacHOro MCIOJNb30BaHMS BEIIECTB M MaTepuaioB B OBbITY, CEIbCKOM XO34MCTBE W Ha
MIPOM3BOJICTBE, PELICHHs] MPAaKTHUUECKUX 3aJad B TOBCETHEBHOM >KHU3HH, MNPEAYNPEKICHHsS SBICHHM, HAHOCSIIMX Bpel 3/J0pPOBbI0 4EJIOBEKa U
OKpY>Karollen cpefe.

4 Mecto yueOHOT0 npeaMeTa XUMUHU B y4eOHOM I1JIaHe

s m3yuenus yueOHoro npenmera «XuMus» Ha 6a30BoM ypoBHe B 11 kimacce otBoautces 34 vaca: 1 yac B HeZIelio.

Pacnpenesienne yueOHOro BpeMeHHU B Te4eHHe Y4eOHOro roaa



KomnuectBo | KonmnuaectBo | KommuectBo | KommuectBo | KommuecTBo

YerBepTh HENEIb B YacoB B 4acoB B KOHTPOJBHBIX | MPAKTHUECKUX
YETBEPTH HEJEITIO0 YETBEPTH pabor pabor

[ yeTBepTH 9 1 9 - -

IT weTBepTh 7 7 1 -

III gyeTBepTH 10 1 10 - -

IV gerBepTh 8 1 8 1 2

HToro B rox 34 34 2 2

Tpeﬁonaﬂnﬂ K YPOBHIO MOATOTOBKH BBIMNYCKHUKOB Ha 0azoBoM YpPOBHE
B PE3YIbTATC U3YUCHUS XUMHUH HA 0a30BOM YPOBHEC YYCHHK

JIOJIKEH 3HATH / TIOHUMATh

yMeThb

* BOKHEWIINEe XMMUYECKHE OHATHUS: BEILIECTBO, XUMUUYECKHI 3]IEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIC aTOMHAs! M MOJIEKYJIIpPHAsl Macchl,
WOH, aJUIOTPOIHUSL, U30TOIbI, XUMUYECKAs! CBSI3b, JJIEKTPOOTPULIATEIbHOCTD, BAJICHTHOCTb, CTENIEHb OKUCIIEHUS, MOJIb, MOJISIpHAS Macca, MOJISIPHBIN
00beM, BEIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUS, PACTBOPBI, MEKTPOIUT U HEIIEKTPOJIUT, SJIEKTPOIUTHYECKAsT JUCCOLIMALINS,
OKHCJIUTEIb U BOCCTAHOBUTEINb, OKUCIIEHUE U BOCCTAHOBJIEHHE, TEIUIOBOM 3(h(PEKT peaklinu, CKOPOCTh XUMHUYECKON pPEeaKINK, KaTalu3, XUMUYECKOe
paBHOBECHeE, YIIIEPOAHBIHN CKeleT, QyHKIMOHATIbHAS IPYIINa, U30MEepusi, TOMOJIOTUS;
* OCHOBHBIE 3aKOHBI U TEOPUH XUMHUH: COXPaHEHUS] MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, IEPUOINYECKUI 3aKOH; XUMHUECKOH CBSI3H,
EKTPOJINTUYECKON JUCCOLMALMH, CTPOESHUSI OPTrAaHUYECKUX COEAVNHEHNI;
* BAYKHEHIIIME BELIECTBA U MaTepHUaJbl: OCHOBHBIE METAJUIBI U CILJIaBBL;, CEpHas, COJIIHAsA, a30THAsI U YKCYCHasl KUCIIOTHI; 111€J10YH, AMMHUAK,
MUHepaJIbHble yI0OpEeHUs, MEeTaH, STUJIeH, alleTUJIeH, O€H30J1, 3TaHOJ, XKHUPBI, MbLIA, TIII0OK03a, caxapo3a, Kpaxmal, KjeTyaTka, OeKy,
HCKYCCTBEHHbBIE M CHHTETUYECKHE BOJIOKHA, KAY4yKH, IJIaCTMAaCCHI;

* Ha3bIBaTh U3YYCHHBIE BEIIECTBA 10 «TPUBUAIBHOW» WIIM MEXKYHAPOJHON HOMEHKIIATYpE;

* OIIPEACIIATH: BAJICHTHOCTD U CTEIIEHb OKUCIICHUS] XUMUYECKHUX JIEMEHTOB, TUII XUMHUUYECKON CBS3U B COCIMHEHUAX, 3apsi/l HOHA, XapaKTep CPelbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKHUX COCIIMHEHHM, OKUCINUTEIb U BOCCTAHOBUTEIID;

* XapaKTepU30BaTh: JIEMEHTHI MaJIbIX IEPUOI0B 10 UX MOJ0XKEHHUIO B iepuoanueckoii cucreme J[.M. MenneneeBa; o0miye XUMU4YeCKUE CBOMCTBA
METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTAHMYECKUX U OPTaHUYECKUX COEAMHEHUN;

* OOBSICHATD: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; IPUPOY XUMHUECKON CBSI3U (MOHHOM, KOBAaJIEHTHOM, METAJITMYECK Oi1),
3aBHUCHUMOCTh CKOPOCTH XMMHYECKON PEaKIMH U MOJ0KEHUS XUMUYECKOTO PAaBHOBECHS OT PA3JIMYHBIX (aKTOPOB;

* BBINOJIHATH XUMUYECKUN DKCIIEPUMEHT I10 PACIIO3HABAHUIO BAXKHEHIIIMX HEOPraHUYECKUX U OPraHUYECKUX BELIECTB;

* IPOBOJUTH CAMOCTOATEIbHBIA MOUCK XUMUYECKOW NH(OPMALIMU C UCTIOIb30BAHUEM PA3IMYHBIX HCTOYHUKOB; UCIOJIB30BaTh KOMIIBIOTEPHbIE
TEXHOJIOTUH [ 00pabOTKH U Mepeaud XMMUYeCKOH MH(OpMAINK; NCII0Ib30BATh MPUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTUYECKOM
JESATEIIBHOCTH U IIOBCETHEBHOM JKU3HH JUIA:

* 00BSICHEHUSI XUMUYECKUX SBJICHUN, MPOUCXOISIINX B IPUPOJIE, OBITY U HA IPOU3BOCTBE;



¢ ONpCACIICHHA BOSMOXKXHOCTU IMMPOTCKAHUA XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B Pa3JIMYHBIX YCJIOBUAX U OLICHKU UX HOCJICIICTBI/IP'I;

¢ OKOJIOTMYCCKU I'paMOTHOI'O0 MOBCACHU A B Opr)K&IOH.ICﬁ cpeac, OUCHKHA BIMAHUA XUMUYCCKOTO 3arpA3HCHUA Opr)I(aIOHIGfI CpCAbI HA KHBBIC
OpraHU3MBbI, 0€e301acHOTO O6paH_IeHI/I${ C 'OprOYMMHU U TOKCUYHBIMU BEIICCTBAMU, J'Ia60paTOpHBIM O60py,HOBaHI/IeM;

¢ IPUT'OTOBJICHUA PAaCTBOPOB SaﬂaHHOfI KOHICHTPALlUX B 6BITy " Ha ITPOU3BOACTBC,

® KpHTquCKOﬁ OLICHKHU JOCTOBEPHOCTHU XHMHYECKOU I/IH(i)OpMaI_II/II/I, HOCTyHaIOIHeﬁ M3 Pa3HbIX HCTOYHUKOB

1. Coaep:xaHnue yueOHOTI0 npeaMeTa

Tema 1. Ctpoenue Bemectna (16 4.)

ATtom — cnoxHas yactuiia. CoCTOSHHUE 2JICKTPOHOB B aTOME. PasButue mnipencraBiieHUld 0 CTpOeHUM aroma. Mojiesid CTpOeHUs atoMa. SAnpo u
JJIEKTpOHHAs 000J0YKa. DJIEMEHTapHbIE YACTHUIbl: MPOTOHBI, HEUTPOHBI, ANEKTPOHBI. M30TOmbl. DiekTpoHHas 000J04YKa aroma. DIEKTPOHHBIM CloH
(oHepreTudeckuii ypoBeHb). OpOutayib, 3JIEKTpOHHBIE OONaka. (OCOOCHHOCTH CTPOCHUE OJIIEKTPOHHBIX 000JI09eK aToMOB. [lOpsjok 3amonHCHHS
AIEKTPOHAMH SHEPTreTUYECKUX YPOBHEH U MOAYPOBHEH. DNEKTPOHHBIE KOHPUTYPAIIMH ATOMOB XMMHUYECKUX 3JIEMEHTOB.

[lepuonnueckuii 3akoH W cTpoeHue artoma. buorpadus [I.U. MenaeneeBa. Otkpeitne I[lepmommdeckoro 3akoHa u cosmanue l[lepuommaeckoit
cucreMsl. [lepuoanueckuii 3akoH U nepuoandeckas cucrema /(.M. MenaeneeBa B CBET€ y4eHHsSI O CTPOEHUHU aTOMa. 3AKOHOMEPHOCTHU W3MEHEHUs CBOWCTB
aTOMOB B MIEPHOJIaX U rpyIax (TJaBHbIX noAarpynmnax). 3nauenue [lepuoauueckoro 3akona u [lepuognueckoii cucremsl [1.1. Menneneena.

Xumuueckasi cB3b. biaropoansie ra3sl, 0COOEHHOCTH CTpoeHUs UX aToMOB. [Iporeccrl BoccTaHoBieHus u okuciaeHus. Katruonsl u annonsl. oHHas
XUMHYECKas CBsi3b. CxeMbl 00pa30BaHMS BEIICCTB C MOHHOW XMMHYECKOW CBsi3bI0. KpucTtammueckue pemieTkd. MOHHBIE KPUCTATMYECKHE PEHICTKH.
[Tpumepsl BeHIECTB ¢ MOHHBIMU KPHUCTAJUIMYECKUMU pelieTkaMu U uX cBoiicTBa. Kiaccudukanus MOHOB: MO cocTaBy (IIPOCThIE M CIOXKHBIE), MO 3HAKY
3apsiia (KaTUOHBI M aHUOHBI).

KoBanentnas xumudeckast cBsizb.  KoBajeHTHas ~ xumudeckas  cBsizb.  CXxeMbl ~— OOpa3oBaHMsS ~ KOBAaJCHTHOW  XMUMHUYECKOH  CBS3H.
DIEeKTPOOTpULIATeTLHOCT. [loNsipHass W HemoJyisipHas KoBaJIeHTHbIE CBsA3W. Jumomnb. [lomsipHocTs Mosiekys. MexaHu3Mbl 0Opa30BaHUsSI KOBAJICHTHOU
XUMUYECKON CBSI3M. MoOJNEKynsipHble U aTOMHBIE KPUCTAUIMUECKHE pelieTKu. [IpuMepsl BEIIECTB ¢ MOJEKYISPHBIMH UM aTOMHBIMU KPHCTAIMYECKUMU
peleTKaMH U UX CBOMCTBA.

MeTtannndeckast XuMuueckas cBsizb. OCOOEHHOCTH CTPOCHHSI aTOMOB METAJUIOB. MeTaiinyeckasi KpucTauIndecKas penierka. (pu3nueckue cBoWcTBa
METaJUIOB: INIACTUYHOCTb, SJIEKTPO- U TETUIOMPOBOJHOCTh, METAIUTMYECKUH OJiecK. MeTalmndyeckre CriiaBbl (OpoH3a, YyT'yH, CTajlb, TIOPATTFOMUHUI).

Bogopoanas cBs3p. MexaHu3M 00pa3oBaHUs BOJOPOIHON CBSI3U. BHYTpUMOIEKyIspHas 1 MEKMOJIEKYIsIpHAst BOJOPOIHAS CBsI3b. BomopoaHast cBs3b
B 0eJKax M HYKJIEMHOBBIX KHUCJIOTaX.

[Tomumepst oprannueckue u Heopranwmdeckue. I[lomumepsl. [lmactmaccel. Knaccudukanuss moiuMepoB MO MPOUCXOKICHUIO (OMOMOIMMEDHI,
UCKYCCTBEHHBIE U CHHTETUYECKHE MOJIMMEpPHI) U MO OTHOIICHUIO K HArpeBaHHIO (TEPMOIUIACTHI M TepMoOpeakToracTel). [IpuMepsl mnactmace. BomokHa.
[IpupoaHbie BOJIOKHA (KUBOTHBIE, PACTUTEIHHBIC 1 MUHEPATHHBIC), XUMUYECKHE BOJIOKHA (MCKYCCTBEHHBIE U CHHTETHUYECKHE). Heoprannueckue moimmepsl.

ArperaTHble COCTOSHHUSI BEIIECTB (ra3000pa3Hoe, JKUIKOE M TBepaoe). 3akoH ABoraapo. MosspHbIii 00beM ra3oB. Bo3ayx u mpupoiHblii ra3 —
npupoHble razooopasusie cmecu. Bogopon. Kucnopon u o301, Kucnorasie noxau. Ilapuukosslil apdext. Yrnekucinsiif raz. AMMuaxk. ITHIIEH.

Kunkue BemectBa. Bona, ee 6umonoruueckast poib. KpyroBopot Bozsl B mpupoe. [IpumeHenne Boabl B TPOMBIIIIICHHOCTH, CETHCKOM XO3SIICTBE U
onITy. JKecTkocTh BOJIBI. BpeMeHHast U MOCTOsSIHHAS )KECTKOCTh BOJIBI U CIIOCOOBI ee ycTpaHeHus. Kucmipie conmu. MuHepanbHbie BObI. JKuaKkue KpUCTaILIIbI,
WX MCHOJIb30BaHUE.

TBepasie BemecTBa. Kpucrammndyeckue u amopdusie BemecTBa. [I[pumMenenrne aMophHBIX BEIIECTB.

Jlucniepcubie cuctembl. JlucnepcuonHas cpena u aumcrepcHas ¢aza. Kimaccudukanus ITUCHEPCHBIX CHUCTEM IO arperaTHOMY COCTOSHHUIO.
Knaccudukanust tucrepcHbIX cUCTeM 10 pa3mMepy dacTull has3el. Imynbcun. CycrieH3uu. A3po30JIu.



CocraB BemecTBa. 3aKOH MOCTOSIHCTBA COCTaBa BemiecTBa. MH(opMaius, KOTOPYI0 MOKHO TMOJIYYHUTh U3 MOJEKYISIpHOU (Gopmyibl (GOpMyIbHOMA
enunuibl). Cmecu. MaccoBast 1 0ObeMHast 1011 KOMIOHEHTa cMecH. MaccoBasi 107151 paCTBOPEHHOTO BellecTBa. MaccoBas J1oiist mpuMeceil. MaccoBasi 10
IIPOAYKTa peakuuu. MossipHas KOHLICHTpaLusl.

Tema 2. Xumnueckue peakuuu (8 4.)

XUMUYeCcKHe peakluu, WM Xumuuyeckue sBiaeHus. Knaccudukanusa xumuueckux peakuuid. Peakuuu coequHeHHs, pa3jioKeHHs, 3aMelleHUs U
oOMeHa, yCIOBHA HMX MNpPOTEKaHHMA. DK30- M SHAOTEPMUYECKHE peakuuu. TermnoBoil 3PpQeKkT XumMHuueckoi peakiuu. TepMOXUMHUYECKOE YypaBHEHHE.
['oMOreHHsbIe U reTEpPOreHHbIE PEAKIIUH.

CkopocTh XuMHUUECKOW peakiuu. DakTopel, BIUSAIOMIME HA CKOPOCTh xuUMmHuueckod peakuuu. [Ipasuno Baunt-T'odda. depmentsr. MHruOUTOpHI
OO6parumocTh XUMHUYECKOW peaknuu. HeoOpatumbie W oOpaTuMble peaknuu. Xumuueckoe paBHoBecue. Ilpunnumn Jle Ilarense. YciioBus cMelieHHs
paBHOBECHS B pEakIMM CHHTE3a aMMHaKa. BEIOOp ONTHUMAaIBHBIX YCIOBUH.

Ponb Boapl B XuMudeckux peakiusx. PactBopeHue kak GU3NKO-XUMHUECKUN Tporecc. DNeKTpoauThl. CTENeHb MeKTPOIUTHYECKON JUCCOITUAIIH.
CwiibHble U ciabble AMeKTPoJauThl. KUCIOThI, OCHOBaHMSI M COJIM B CBETE SJIEKTPOJIMTHYECKOW nucconuanuu. Bomopoansiii mokazatens (pH) pactBopa.
Peakuuu ruaparauuu. ['maponns B opraHnyecKkoi 1 HEOPraHMYECKONH XUMUHU.

OxucaNTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. CteneHb okucieHuss OKUCIUTENIb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIECHHUE. DJIEKTPOHHBII
OanaHc. DIeKTponu3. DIEKTPOIN3 paciijiaBa u pacTBopa xjopuaa Hatpus. [lonydenue amomunus. [IpumMeHeHne 31eKTpon3a B IPOMBIIUIEHHOCTH.

Tema 3. BemecTBa u ux cBoiicrna (9 u.)

Mertannbsl. XUMHYECKHE CBOMCTBA METAJIOB: B3aUMOJEHCTBHE C HEMETalllaMH, BOJOW, PpacTBOpPaMU KHUCJIOT W COJIEH, METauIOTEpMUs.
DJEKTPOXUMHUECKUI Psi HanpspkeHU MeTayutoB. OO0mme crnocoObl moiydeHus MetamuioB. Koppos3ust MeTayuioB. XUMHYECKash M AIIEKTPOXUMUYECKast
Koppo3us. CriocoObl 3alIUTHI OT KOPPO3HH.

Hemertannbl. OKuCANTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA TUITMYHBIX HEMETAIIOB. Bo1OpoiHbIE COETMHEHNS HEMETAIIOB.

Kucnotsl. Knaccugukamus u xumMudeckue cBoiictBa KHCIOT. OCOOEHHOCTH B3aMMOAECUCTBUS KOHLIEHTPUPOBAHHOM CEpHOW KHCIOTHI M a30THOM
KHCJIOTHI JIF00O0M KOHILEHTpalluu ¢ MeTaulaMu. KauecTBeHHbIE peakliii Ha aHMOHBI KHCIIOT.

OcnoBanust. Knaccugukarus ocHoBaHU. XUMHUECKHE CBOMCTBA OCHOBAHUH.

Conu. Knaccuduxkanus coneil u BakHeunmue npeacraButeny. KauecTBeHHbIE peakIiMi Ha KATHOHBI.

I'enernyeckas cBsI3b MEXIY KIacCaMM HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB. [ €eHETHUYecKHe psibl METAIJIOB U HEMeTauloB. ['eHeTnueckue
PAIBI OPraHUUYECKUX COCAMHEHUH.

IIpakTnyeckas padora Ne 1. [lonydyeHne ra3oB U U3y4eHHE UX CBOWCTB.

IMpakTuyeckas padora Ne 2. PemeHne SKCIepUMEHTAIBHBIX 337a9 Ha WACHTU(PHUKAIIMIO OPTAaHUYECKUX H HEOPTaHUYECKUX COCTMHEHUH.



1] TemaTnueckoe miaHupoBanue mo kKypey «Xumus» 10 kaacce (34 4., 14. B HexeJ110)

No | Tema ypoka 3YH JlomaiiiHee Hara IIpumeuanue
3aJlaHue
Teopusi cTpoeHHsI OPraHNYECKUX coeNHeHni (3u)

1/1 | ®opmupoBaHUe OPraHUIECKOM XUMHUH KaK 3namp: 0COOCHHOCTH COCTaBa M CTPOCHHS ITaparpad 1-3
HaykH. Teopus CTpOEHUS OPraHu4YeCKUX OpPraHUYECKHUX BEIIECTB; OCHOBHBIE MOJIOKEHUS YUTATb.
coeaunennii A. M. byrnepoa. Knaccudukanus | Teopun A.M.Bytneposa; kinaccuduxamnmio
OpPTaHUYECKUX COCTMHEHUN OpPraHUYECKHUX BEIIECTB; MOHATHUS «TOMOJIOT»,

212 | IIpakmuueckaa paboma Nel Kauecmeennoe «H30Mep», «PyHKIMOHAIBHAS TPYTITay, [Taparpad 4-5
onpeoenerue yenepooda, 6000pooa u Xiopa. «TCOMETPHS MOJICKYID». YUTATh
Iepsuunwiii uncmpyxmasic no Th. Ymemw: noxa3pIBaTh MOJIOKEHUS TEOPUU HA

3/3 Knaccudukarms opraHndaeckux coeTHHEHUI MIpUMepax; COCTABIATh CTPYKTYpPHBIE (hOPMYITBI [aparpad 6

HM30MEPOB ¥ TOMOJIOTOB; H300paXkaTh YUTaTh
MIPOCTPAHCTBEHHBIE KOH(PUTYpAITHA MOJIEKYIT
OpPraHUYECKUX BEIIECTB, UCXOMAS U3 TUIA
ruOpUaN3alnH; U3TOTaBINBATh MOJEIIN MOJIEKYJI
OPraHUYECKUX COETUHEHUH.

Tema 2. Yraesoaopoab! (11 u)

4/1 | Crpoenue ankaHoB. ['oMonoruueckuii psi. 3namp: coctas, cTpoeHue, GU3NIECKUE U [laparpad 7-
Homenkiatypa u nuzomepust XUMHUYECKHE CBOWCTBA, CIIOCOOBI TIOTYYCHHS B 8, cTp 30

J1a00PaTOPUH U MPOMBIIIJICHHOCTH, 001aCTH 3ajaya 5.
MIPUMEHEHUS aJIKAHOB.

5/2 | CpoiicTBa, TonyyeHHe W NMPUMEHEHHE AIKAHOB. | Ymems: 3amACHIBATH CTPYKTYPHBIE (OPMYIIBI [Taparpad 9,
J-[aﬁopaTOprlﬁ onbITNel. M3roromieHue MOJIEKYJ aJIKaHOB, TOMOJIOTOB ¥ U30MEPOB; CTp 41
MOJIEIEH OPraHNYECKUX COCTUHEHHUN Ha3bIBaTh BEIIECTBA IO CUCTEMATUYECKOU 3agaHue 5

HOMEHKJIAaType;

6/3 | TlonsiTre o UMKIOATKAHAX. XapaKTepU30BaTh PU3MIESCKUE U XUMUUESCKHE [aparpad 9,
CBOICTBa aJIKaHOB, 3aIIMCHIBAsl YPaBHEHMS cTp42 3anaqa
COOTBETCTBYIOLINX PEAKIMI; UCTIOIb30BaTh 3HAHUS 7.
1 yMeHus 6€301acHOr0 O0paIEHHs C TOPIOYNMHU
BEIIECTBAMH.

714 | Anxenvi. Ionyuenue. Ceoticmea. Ilpumenenue. 3HaTh: cOCTaB, CTpOCHHE, (prU3nUEeCcKHe 1 [Maparpad 10-
Ilpakmuueckaa paboma 2.11onyuenue smuiena u | XAMAYECKHE CBOHCTBA, CIIOCOOBI MTOTYYEHUS B 12, cTp 54
usyueHue e2o Cc8oUCma. m1abopaTopry M MPOMBIIIJICHHOCTH, 001acTH 3amaua’-8.

NIPUMEHEHUS HETPEAETIbHBIX YTIIEBOIOPOIOB;
8/5 AJ'IKa,Z[I/IeHBI. HonyquI/Ie. CBolicTBa. COCTaB U30IIPEHA, 6y’raﬂHeHa M HaTypaJIbHOI'O Haparpa(b 13,

IIpumenenue

KaydyKa, CIIOCOOBI IMOJTyYeHHUsT N30TIPEHa H
OyTamaueHa, 001acTy MPUMEHEHUS KaydyKa u

cTp 59
3amanue 4.




9/6

Amnerunen. [lomyuenne. CBoticTsa. [Ipumenenmne

PE3UHBI;

Ymemo: 3anuceIBaTh CTPYKTYypHBIC (DOPMYJIBI
MOJIEKYJ HEIIPEENIbHBIX YTIIEBOI0PO/IOB,
TOMOJIOTOB ¥ ©30MEPOB; Ha3bIBATh BEIIECTBA IO
CHUCTEMAaTHYECKON HOMEHKIIAType; XapaKTepU30BaTh
(hm3nyecKue U XMMHYCSCKUE CBOHCTBA
HEMPEeIeNbHBIX YTIeBOAOPOIOB, 3aUCHIBAS
YpaBHEHHUS COOTBETCTBYIOIINX PEaKIIN;
WCIIOJIb30BaTh 3HAHMS U YMEHUs 0€30acHOTO
oOpartieHus ¢ TOPIOYNMH BEIIeCTBAMHU;

[Taparpad 14,
ctp 65
3amaqyab-7.

10/7 | Apewnsl. ITonyuerue apeHOB 3uames: cocras, cTpoeHue, pU3nUECKUe U [Maparpad 15,
XUMHYECKHE CBOMCTBA, CTOCOOBI OTYyYCHHS B crp 70
mabopaTopry M MPOMBIIIIICHHOCTH, 0071aCcTH TecTOBas
MIPUMEHEHHUST apOMATHYECKHUX YTIIEBOIOPOJIOB; paboTa.
TOKCHYECKOE BIUsHIE OEH30J1a HA OpPraHnu3M

11/8 | Caoiicta Aperos. JIa6. onbiT Ne2 « YesI0BeKa M KUBOTHBIX. [aparpad16,
OTHoIIEHHE 3TUIICHA, alleTHiIeHa U OeH307a K Ymembs: 3anuceiBaTh CTPYKTypPHBIE (OPMYJIBI CTp
pacTBOpy NiepMaHraHaTa Kaush» MOJIEKYJ apOMAaTUYECKUX YTIEBOIOPOIOB,

TOMOJIOTOB M M30MEPOB; Ha3bIBaTh BEILECTBA 110 ctp 96
CHCTEMATHYECKON HOMEHKIIATYPE; XapaKTepH30BaTh 3a1a4a 6

12/9 | Konmponvnas pabomaNel no meme (U3HYECKHE 1 XMUHECKHE CBOHCTE [ToBTOpenue.

«V21e6000podu». apOMAaTHUYECKUX YTIIEBOIOPOIOB, 3annch'IBa;1
YPaBHEHHUS COOTBETCTBYIOIIUX PEAKITUA;
WCTOJIB30BaTh 3HAHUS U YMEHHS 6€3011acHOTO
oOpallleHus ¢ TOPIOYMMH BEIIECTBAMU;

13/10 | TlpupoaHslil U OMyTHBIC HEDTIHBIEC Ta3bl, UX 3namp: coctaB IPUPOJHOTO ra3a, HeQTH, YIJs; [Maparpad 17
COCTaB ¥ IPUMEHEHHUE croco0bI mepepaboTKU ChIPbS; YUTATB.

00JTacTH MPUMEHEHUS IPOAYKTOB TIEpepabOTKH.

14/11 | Hegtp n HE(TEIPOYKTEL. CrocoOBI | Vyems: nCIONB30BATH 3HAHKS H yMCHHS Haparpa]18,
nepepadoTKy HeTH. Jab OMBITZ. | Ge30macHOro oOpalieHus ¢ TOPIOYUMU ctp 87
«O3HakoMyieHne ¢ oOpa3laMud  MPOIYKTOB BELIECTBAMHU; TecToBas
HedTenepepaboTKiI» npuMeHaTh 3YH npu BBIMOTHEHNN TPEHUPOBOYHBIX pabora.

yIpaXHEHUH;
penarte 3aJa4u ¢ MPOU3BOICTBEHHBIM
coJiep)KaHUEM.
Tema 3. Kuciopojacoaep:xkamue opranuueckue coequnenus (11 1)

15/1 | OnHoaToMHbIE MpeeabHbIC CIUPTHL. | 3Hamb: TIOHATHE 00 OJTHOATOMHBIX U [Maparpad 19-
MHoroaTtoMHbIe CIIUPTHI. CBoiicTBa, | MHOTOATOMHEIX CITUPTaX, OYHKITMOHATBHON 20 yuTats,
npumeHeHue. JIad onbITNe3-4. TpyIIe; ctp 93

CTPOCHUC MOJICKYIJIbI, (1)I/I3I/I‘-ICCKI/IC 1 XUMHYCCKHUC

3amanust 1-5.




16/2 | Crpoenne, cBoiicTBa M IpUMEHEHHE (DEHOIA. CBOMCTBA, CIIOCOOBI 1a00PaTOPHOrO U [Taparpad 21-
I'enernyeckasi CBsI3b CIIMPTOB U (heHOJIA ¢ MIPOMBINIJICHHOTO MOIYYEHUs CITUPTOB, 001aCTH 22, ctp 110
YIJIEBOIOPOIAMHU. NPUMCHCHHS, 3ajJlaHue 3.,

COCTaB, CTPOCHUE MOJICKYJIbI (peHoa, HEKOTOPhIC
CHOCOOBI MOTyYeHHsI, 00JIaCTH TPUMEHEHHS;
Ymemps: cocTaBnsTh CTPYKTYpHBIE (POPMYJIBI
M30MEPOB M HA3bIBATh UX IO CUCTEMaTHYECKOMN
HOMEHKJIATYpE;

XapaKTepu30BaTh (PU3NYECKUE U XUMUIECKUE
CBOWCTBA OJTHOATOMHBIX CITUPTOB H MHOTOATOMHBIX
Ha MpUMepe TIHUICPUHA;

WCTOJBb30BaTh 3HAHUS JUIs1 OLCHKH BIHSIHUS
QJIKOTOJISl Ha OPTaHU3M YeJIOBEKa;
XapaKTepr30BaTh GU3NIECKUE H XUMUYCCKUE
CBO¥iCTBa (heHoJa;

17/3 | KapOoHHUIbHBIE COSTUHEHUA-AIBACTHIBI 1 3Hamp: 3aBUCUMOCTb CBOWCTB U IPUMECHECHHUS [Taparpad 23-
KETOHEL aJBJIETU/IOB, KETOHOB M KAPOOHOBBIX KHUCIIOT OT MX 24, 115

COCTaBa M CTPOCHUSI. 3amayal.
Ymems: HazpiBaTh GOPMYITBI ABAETHIOB, KETOHOB
18/4 | KapGouosbie kucnotsl. Knaccnpuxaums, 1 KapOOHOBBIX KUCIIOT, OCTABJISATh YPABHEHHS UX Haparpad 25-
HoMeHKJaTypa. CTpoeHue U CBoicTBa XUMHUYECKUX CBOMCTB; peIIaTh 3a4a4y Ha 26 ynuTaTh
KapOOHOBBIX KUCIIOT HAXOXICHUE UX MOJIEKYJSIPHON (POPMYIIBL.
19/5 | Hpakxmuueckas pavoma 3.1lonyuenue u [Maparpad 27
ceoticmea kapboroswvix kuciom. [loemopruiil YUTATh.
uncmpykmagic no Th
20/6 | Ipakmuueckas paboma 4 Pewenue [Taparpad 28
9KCHEPUMEHMANLHBIX 3A0a4 HA PACHO3HAHUE YUTATh.
OpeaHUHeCKUX BeUjecms.
21/7 | CnoxHble 3GUPHI 3namp: 3aBUCUMOCTb CBOMCTB U MPUMEHEHHUS [aparpad 29,
CJIOKHBIX 3(UPOB OT UX COCTABA M CTPOCHHUSI. 138 TecToBas
Ymemps: HazpiBaTh U COCTABIATH HOPMYIIBI pabora.
CJIOJKHBIX 3(UPOB U JKUPOB, COCTABIIATh YPABHEHHUS

22/8 | YKupsl. Motommue cpezactsa. JIab ombrTNe5 UX XUMHMYECKHX CBOICTB, CpPaBHMBATH CBOICTBA [Maparpad 30,

.CpaBuenmue cBoiictB Mpiia u CMC

xupoB 1 CMC.

CTp BOIIPOCHI
1-8.




23/9

I'mokoza u caxapoza. CTpOCHHE MOJIEKYJIBI
IFOK03bI. CBOWCTBA TIFOKO3BI M Caxapo3bl, HX
npumeHeHue.JIad onbITNe6.  BzammonetricTre
TIOKO36I  co rumpokcuaoM wMemu (1) mpwm
OOBIYHBIX YCIOBUSX M MTPH HATPEBAHUH.

3namsb: 3aBUCUMOCTD CBOVMCTB U IPUMEHEHHS
YTIIEBOAOB OT UX COCTaBa U CTPOCHMUSL.

Ymems: HazpiBaTh M COCTABIATH HOPMYITBI
YTIIEBOJIOB, COCTABIISATH YPABHEHHS UX XUMHUECKUAX
CBOMCTB, pelaTh 3aJ]a4i Ha MOJIYYCHHUE YIIIEBO0B
U UX MPOU3BOJHBIX B IIPOMBIILICHHOCTH.

ITaparpad 31-
32, 156
TeCTOBas
pabora.

24/10 | Tommcaxapumsl. Jlaé ombIiTNe7 KauecTBeHHas ITaparpad 33-
peaKiys Ha KpaxMal 34 quTark.
25/11 | IIpakxmuueckas paboma 5 Pewenue [ToBTOpenue
9KCHEPUMEHMATLHBIX 3A0aY HA PACNO3HAHUE
Op2aHUYeCKUX 6eujecms.
Tema 4. AzoTconep:kamiue coeUHEHUs U UX HAXOKIeHHE B ’KUBOIi mpupozae (5 9)
26/1 | AMUHBI 3nams: 3aBUCUMOCTH CBOWCTB U IIPUMCHCHHS [Taparpad 36-
aMUHOB U aMHUHOKHCIIOT 37, ctp 173
OT MX COCTaBa U CTPOCHMS. BOTIPOCHI 1-7.
Ymems: HazpiBaTh U COCTABNATH (HOPMYJIIBI AMUHOB
272 | AmunokucnoTHL besku. U aMUHOKHUCJIIOT, COCTABJIATh YPABHEHUS UX [aparpad 38-
XUMHYECKHAX CBOMCTB, PellaTh 3aa9u Ha 39, ctp 177
HaXOXXICHUE MOJIEKYIISIPHON (POPMYJIBI aMHUHOB. BOTPOCHI1-4.
28/3 | Hyk/ieHHOBBIE KHUCIIOTHI. [Taparpad 40-
41 yutats.
29/4 | CuHTEeTHYECKHE TTOTHMEPHI [Maparpad 42
YUTATh.
30/5 | Cunrernueckue kaydyku. HaTypaibHblii Kaydyk. [Maparpad 43-
CHUHTETHYECKUE BOJIOKHA. 45 yuTaTh.
Tema 5. BoicokoMoJieKy/IsipHbIe coequHeHus (4 1)
31/1 | Ilpakmuueckasn paboma 6 Pacnosnasanue 3namp’ 3aBUCUMOCTH CBOMCTB ¥ IPUMEHEHUS [aparpad 46
nACMMACC U 6OJIOKOH. IIOJIMMEPOB OT UX CTPOEHHUS U MOJIYYEHHUS B IUTaTh.
TPOMBIIIUIEHHOCTH.
32/2 | Koumponvhas pabomaNe3 P [ToBropenue
Ymems: Ha3BIBATH U COCTABIATH GOPMYIIBI
33/3 | O606meHNe CHHTETUYECKHUX MOJIMMEPOB, Ha3bIBATh 00IACTH | [aparpad 47-
HX IIPUMEHEHMUS. 48 yuTarts.
34/4 | TloBropenue He 3anano.




TemaTnueckoe IaHupoBanue mo Kypcey «Xumus» 11 kiace (34 4., 14. B HeJ1eJ110)

Ne Tema ypoxa 3YH Jomamrnee Jara IIpumevanne
3alaHue IJIaH ‘ dakr
Baskneiilmue XuMu4ecKue NOHATHA M 3aKOHBI. 3yaca.
1/1 | Xumuueckuii anemenT. Hykiupl. | 3HaTh: OCHOBHBIC KJIACChI OPraHMYECKUX COCIMHEHUI; [aparpad 1-2,
N30TOmEL. 3aKOHBI COXpaHEHUS XUMHUYECKHE CBOWCTBA OPTraHUYECKHX BEILECTB; SIBJICHNE cTp 6 3amaHue
MAacChl ¥ 3HEPTUU B XUMUH. HM30MEPHN. 1-3
IlepBrunbIi nHCTpYKTaX 110 Th. YMeThb: cOCTaBNATh (YOPMYITBI OPTaHUYECKUX BEIIECTB,

Ha3bIBaTh 110 CUCTEMAaTHYECKOW HOMEHKIIATYPE, COCTABIISATh
M30MEpBI, MPE/ICKa3bIBaTh CBOWCTBA HA OCHOBE CTPOCHHUS,
pemaTh 3aJa9u Ha BBIBOJ GOPMYIL.

2/2 | Tleproandeckuii 3aKOH. 3Hath (OPMYJIUPOBKY 3aKOHA ITOCTOSHCTBA COCTaBa [Maparpad 3-4
Pacnpeznesnenue 3neKTpoOHOB B BEIIECTBA, 3aKOHA COXPaHEHHsI MacChl BELIECTB, 3aKOHA YUTATh.
aToMax 3JIEMEHTOB MaJIbIX U ABorapo.
0OJBIINX MEPHOAAX. YMeTh MPUMEHSTH 3aKOHBI [T PEelIeHNs 3a/1a4.

3/3 | [NonoxeHHe B IEPHOIUUESCKOI 3HaTh: CTPOEHHE MIEPHOANIECKON CUCTEMBI XUMHUIECKUX [Maparpad 5-6
CHCTEME BOIOPO/Ia, JAHTAaHOMJIOB, | 3JIEMEHTOB, (pU3NUECKUN CMBICI MTOPSAKOBOTO HOMEDA, YUTATh.
AKTUHOMJIOB U ICKYCCTBEHHO HOMeEpa Nepuoja, HoMepa Ipymiibl. 3HaTh CTPOCHUE aToMa,

MOJTyYEHHBIX 3JIEMEHTOB. W3MEHEHHUS] XMMHYECKHX CBOIMCTB MPOCTHIX BEIIECTB B
BanentHOCTh 1 BaJIeHTHBIE rpymnmnax v nepuojax.
BO3MOXHOCTH aTOMOB. YMeTb: 1aBaTh XapaKTEPUCTUKY AIIEMEHTY 1O TOJI0XKEHHIO B

[CX3. IMucatp d1eKTpOHHBIE KOHQUTYPAITUH ATOMOB;
OTIPEAETSATH KOJTMYECTBO ANEKTPOHOB, POTOHOB, HEUTPOHOB
B aToMe. OnpeaensaTh NpUHAIIEKHOCTD JIEMEHTa K
OnpeAeIEHHOMY CEMENCTBY XMMHUUYECKUX 2JIEMEHTOB




CTtpoeHue BemecTBa 2 yaca.

4/1 | OCHOBHBIC BHbI XUMUYECKOMH 3HaTh: onpeeNeHNe KOBAJEHTHOM MOJIIPHOMN, HETIOJIAPHON [Maparpad 7-8,
CBSI3U: HOHHAsI, KOBaJIEHTHASI, CBSI3W; HOHHOM CBSI3M, MEXaHU3MBI X 00pa30BaHuUs ctp 37 TectoBoe
METaJUIN4ECKasi, BOLOPOIHAS. YMeTh:_onpenensiTh HOHHYIO CBSI3b Pa3IMYHbIE BUIBI 3aJaHue.

KOBQJICHTHOM CBSI3HU, COCTaBJIATh CXeMbI 00pa30BaHUS
KOBAJICHTHOU ¥ MOHHOU CBSI3EU

5/2 | TIpocTpaHCTBEHHOE CTPOEHHE 3HaTh: CTPOEHNE MOJICKYIT ITaparpad 9-11,
MOJIEKYJ, KprucTaiuioB. [IpuurHel | YMeTh: 00BACHATH MPUUUHY MHOTO0OPA3Hs BEIIECTB cTp 43 3agaya 5
MHOT000pa3usl BEIECTB.

XuMH4YecKHe peakium 2 Jaca.

6/1 | Knaccudukamus u CKOpOCTh 3HaTh: BCe BUABI KIIAaCCU(UKAIINN XUMHUIECKUX PEaKIInii; [Maparpad 12-14
XMUMHUYECKUX peakuuii. Jlad MIPUHIMITEL PACCTAHOBKH CTETIEHEH OKUCIICHHS 3JIEMEHTOB; YHUTaTh, CTp 64
onbitNel [IpoBenenue peakuuit oTpesiesIeHHE MPOLECCOB OKUCIEHUS! U BOCCTAHOBIICHUS; 3aj1aya 3.
HMOHHOI'0 OOMEeHa JUIs OTIPENEIIATh OKUCIUTEIb U BOCCTAHOBUTEIb. 3HATH OCHOBHBIE
XapaKTEPUCTHKU CBOMCTB XUMUYECKHE CBOMCTBA BELIECTB.
3JEKTPOJIUTOB.

7/2 | Karamus. Xumudeckoe VYMeTh: COCTaBJIATh YPaBHCHUS XUMHUUYCCKUX PEAKIIUM, [Taparpad 13-15
paBHOBECHE H yCIIOBUS €TO HanMcaTh MPOAYKT, ONPENESIUTh TUII JAHHOW XUMUYECKON YUTATh.
CMEIIEeHNSI. peaxuy o BceM BO3MOXKHBIM KiTacCUPUKausIM. YMeTh

paccTaBiATh KO3()PHUIIMEHTH METOJOM AJICKTPOHHOTO
OanaHca 1 METOIOM
MOJypeaklui.

PactBopsbI 4 yaca.

8/1 | MucnepcHbie cuctembl. CriocoObl | 3HATh: ONpEAEIeHHEe TUCTIEPCHBIX CUCTEM [Maparpad 16,
BBIPa)KEHUSI KOHIIEHTPaLN YMeTh: NPUBOAMTE MPUMEPHI Pa3HbIX AUCIEPCHBIX CUCTEM; | CTp78 TecToBast
pacTBOpOB. MTOHUMATD PA3HUIY MEXKAY MEIKOAUCIIEPCHON CUCTEMON U pabora.

HCTHHHBIM PACTBOPOM; PACCUUTHIBATH MACCOBYIO JOJIIO
pacTBOPEHHOTO BEILIECTBA

9/2 | lIpakmuueckas paboma Nel. 3HaTh: GOpMyIIBI [ToBTOpeHwe.
Ilpuzomoenenue pacmeopa c YMeTb: paccUMTHIBATH MACCOBYIO JIOJIIO PACTBOPEHHOTO
3A0AHHOU MONIAPHOU BEIlIeCTBa
konyenmpavuei. Iloemopnuii
uncmpyxkmayic no Th.

10/3 | DnekTponuTHYECKas 3HaTh: OMpeAeNeHIs MOHITHHA «3JIEKTPOIUATY, [Taparpad 19,

nucconuanusa. Bonopoanblit
Iokasarteib. Peakiinyu HOHHOTO
obMeHa.

«HEDJICKTPOJIUTY,

«QIEKTPOJINTUYECKAS TUCCOLTUALIHD.

YMeTh: O0BACHATD NPUUKHY 3JIEKTPONPOBOIUMOCTH BOTHBIX
pacTBOPOB, COJIEH, KUCIIOT U LIEJI0YEN U HIUTFOCTPUPOBATh
IpUMepaMH U3YUEeHHbIE TOHITHS

ctp 89 3amaqa’.




11/4

T'uaponus opraHuyeckux u
HEOPTaHUYECCKUX COCTUHEHUM.

3HaTh: OTIPEICIICHUE TTOHATHI «KHCIIOTa», «OCHOBAHHUEY,
«COJIbY» C TOUKH 3PEHUS TCOPUH IICKTPOIUTUUCCKOM
JIMCCOIMAIHH.

YMeTh: 00BSCHATH OOIIHME CBOMCTBA KUCIIOTHBIX M IIEJIOYHBIX
pacTBOPOB HATMYMEM B HUX HOHOB BOJOPOAA U THAPOKCHU/I-
HOHHOM COOTBETCTBEHHO, & TAKXKE COCTABIATH YPaBHEHUS
3JIEKTPOIUTUYECKOUN TUCCOLMAIIMN KUCIIOT, OCHOBAHUN U
coJier

ITaparpad 21,
ctp 97 3aganue
1-5.

DJIEeKTPOXHMHUYECKHe PeaKiu S5 4acoB.

12/1 | XuMuueckre HCTOYHUKH TOKA. YMeThb: N0JIb30BaThCA AIEKTPOXUMHUYECCKUM PAIOM [Maparpad 22,
HAIpsDKEHUH METaJIOB, COCTABIIATh yPaBHEHMS XUMUUecknx | ctp 103 3amaga
peaxIuii, XapaKTepU3yIOIIMX CBOMCTBA METAIIOB, OOBSCHATh | 6-7.
13/2 | Psix craHAapTHBIX SJIEKTPOAHBIX | CBOMCTBA METAJUIOB B CBETE NPEACTaBIeHUIT 00 IMaparpad23,
MOTCHIINAIIOB. OKHCITUTENEHO-BOCCTAHOBUTEBHBIX MPOIEccax ctpl07
TECTOBas
pabora.
14/3 | Koppo3ust MeTasioB u eé 3HaTh: MOHATHE O KOPPO3UU METAIJIOB [Maparpad 24-25
HpeaynpexIeHuE. YMeTh: COCTaBIISITh YPABHEHUS YHUTATh.
15/4 | DnexTpous. 3HaTh: MMOHITHE O AIEKTPOIN3E [Maparpad 24-25
YMeTb: cOCTaBISITh ypaBHEHHUSI YHUTATh.
16/5 | Koumponvnasn paooma Nel no 3HaTh: XUMUYECKHE TIOHSTHUS He 3anano
memam 1, 2, 3, 4, 5. YMeTh: pemarh 3a1a4n, COCTABISATh YPABHEHHUSI
Mertannsl 7 4acos.
17/1 | OOmast xapaKTepUCTHKA 3Harb: nosoxxenue merawos B [ICX0O JI. V1. Menneneesa [Maparpad?26,
CHOCOOBI MOTyYSHHST METAIIIIOB. YMeTh: 1aBaTh XapaKTePUCTHKY MeTallIaM ctp 123 3amaga
7.
18/2 | O630p MeTATHYECKIX 3Hars: nosoxxenue merawios B [ICXO JI. Y. Menneneesa; [Maparpad 27-28
2JIeMeHTOB A-, b-rpym. CTpOCHHUE UX aTOMOB YHUTATh.
YMeTb: 1aBaTh XapaKTePUCTUKY METallaM; MUCaTh
AIIEKTPOHHBIE KOH(PHUTYPAIIMH aTOMOB
19/3 | Menp. [unk. 3uaTh: nonoxxkenune MetamuioB B [ICXD JI. Y. Menneneesa; [aparpad 29

CTPOCHHUE WX aTOMOB; CIIOCOOBI MOTyYeHHUsT; PUINUECKHIE U
XUMHUYECKUE CBOMCTBA; MIEKTPOXUMHUECKHUM P
HaIpsPKEHUH METaIoB, IPUMEHEHHUE

YMeTh: 1aBaTh XapaKTEPUCTUKY METalIaM; IUCATh
AJIEKTPOHHBIC KOHPHUTYPALIUHN ATOMOB; XHMHUYECKHE
CBOHCTBA; JOKa3bIBaTh aM(OTEPHOCTh METAJJIOB

quTaTh, cTp 140
3amadad.




20/4 | Turan 1 XpoMm. 3Hath: (U3NYECKUE U XMMUYCCKHE CBOMCTBA; [Taparpad 31,
3NEKTPOXUMHUYECKHUN PsIJl HAPSKEHUA METAIIOB, ctp 145
MIpUMEHEHNE 3amaqa3l.
YMeTh: AaBaTh XapaKTEpPUCTUKY MeTajulaM; IUCaTh
3NIEKTPOHHBIE KOHPUTYPALUK aTOMOB; XHMUYECKUE
CBOWCTBA; JOKa3bIBaTh aM()OTEPHOCTh METAIJIOB Ha MIpUMepe
QIIOMUHMYS, IIMHKA, JKelle3a, Oepuins, XpoMa, Maprasua.

21/5 | XKeneso, Hukenp, muaruda. Jlaod 3HaTh: CTPOCHHE WX ATOMOB; CIIOCOOBI MOTyUSHHUS; ITaparpad32,
onbITNe2 BiaumopelicTBrue IMHKa | QU3MYECKHE M XUMUYECKHE CBOICTBA; SJICKTPOXUMUYECKUH | MOJTOTOBUTH
U JKeJie3a C pacTBOpaMHM KUCIIOT M | Psi/i HANpsDKEHHU METalIoB, TPUMEHEHHE cooOuieHue.
IIETI0YEH. YMeTb: AaBaTh XapaKTEPUCTUKY METajulaM; IUCaTh

3NIEKTPOHHBIE KOHPUTYPALUK aTOMOB; XHMUYECKUE
CBOICTBA; JOKa3bIBaTh aM()OTEPHOCTh METAIJIOB Ha IpUMepe
QIIOMUHMS, IIMHKA, JKelle3a, OepuiInsi, XpoMa, Maprasua.

22/6 | CrutaBbl, OKCHIbI U THAPOKCHIBI | 3HATh: COCTAB CIIABOB [Maparpad 33-34
METaJIJIOB. YMeThb: 1aBaTh XapaKTEPUCTUKY OKCHJIAM U TUAPOKCHUAAM YHUTATh.

23/7 | pakmuueckas paboma Ne2. 3HaTh: OCHOBHBIE ITOHATHUS XUMUHU [ToBTOpenue.
Pewienue sxcnepumeHmanbHoIx YMeTs: perars 3a1a4un
3a0au no meme «Memannwry.

Hncempykmaoic no Th.
Hemeraniasl 7 yacoB

24/1 | O630p HemetamwioB. CBOMCTBa U 3HaTh: CTPOEHUE ATOMOB HEMETAJIOB, UX MOJIOKEHUE B [Maparpad 36-
MIPUMEHEHUS Ba)KHEHUIIINX [ICX93 [I. 1. MenneneeBa; OCHOBHBIE XapaKTEPUCTHKH, 37, ctp 165
HEMETAJLJIOB. (du3nvecKkre 1 XUMUYECKUE CBOWCTBA; KHCIOPOIHBIE 3agaHue 2.

COCIAMHEHHS, KUCIIOTBI; CHITY KUCIIOT; OKHCIMTEIILHBIN
XapakxTep; aJUIOTPOIHbIE MOIUPHUKALINH.

YMeTh: micaTh peakiuy, MPOrHO3UPOBATH MPOJYKTHI X.
PEeaKIil Ha OCHOBE CBOMCTB HEMETAJLIOB; OIIPENEIIATh
CTEIIEHH OKHUCJICHHS B COEIMHEHUSX.

25/2 | O6rmas xapaKTepUCTHKA OKCHIOB | 3HATh: KITACCH()UKAIIMIO OKCH/IOB, KHCIOPOACOMEPIKAIITIX ITaparpad 38
HEMETaJlJIOB U KHUCJIOT YHUTaTh, 179
KHCJIOPOJICOACPIKAIIMX KHCIIOT. YMeTb: onpenensTb CBOWCTBA TECTOBas

pabora.

26/3 | OxucauTENbHBIE CBOWCTBA 3HaTh: OKUCIUTEIHFHBIE CBOWCTBA KUCIOTHI ITaparpad 39
CEpHOM M a30THOM KUCJIOT. YMeTb: 00BSCHATh OKHUCIUTENbHBIE TPOLIECCH YHUTATh.

27/4 | BonopoaHble COeAMHEHUS 3HaTh: BOAOPOAHBIE COETUHEHUS [Maparpad 40,
HemeTaiioB. J1ab onmbrTNe3 YMeTh: oTIIHYaTh 00pa3isl HEMETAIIIOB ctp 190
3HaKOMCTBO ¢ 00Opa3namu TecToBasgpaboTa.

HEMCTAJIJIOB U UX MPUPOJAHBIMU
COCIMHCHUAMHA




28/5

I'eneTnueckas cBA3b
OpPTraHUYECKUX U HEOPTaHUYECKUX
BEIIECTB.

3HaTh: CBOWCTBA
YMeTh: COCTaBJIATh XUMUYECKUE PEAKITHH

[Maparpad 41-42

YUTaTh.

29/6 | TIpakTmueckas pabora Ne3. 3uarbe: Th He 3anano
Pemrenue sxcriepuMeHTaIbHBIX YMeTh: pemats SKCliepuMEHTabHBIE 3a/1a41
3aga4 mo teme «Hemerammb.

MNuctpykrax no Th.

30/7 | Konmponvnasa paboma Ne2 no 3HaTh: XUMHYECKHE OHSITHS He 3anpano.

memam 6,7. YMeTh: peniate 3a/1a41, COCTaBIATh YPaBHEHHS
Xumus 4 Kku3Hb 4 yaca.

31/1 | XvMus B TPOMBIIITICHHOCTH. 3HaTh: MPUHLIUIIEI XUMHYECKOTO MPOU3BOJICTBA, CHIPHEBBIC [Maparpad 43
[IpyHIHAITEI XUMIYECKOTO HMCTOYHHUKH, YCTPOUCTBO U paboTy JOMEHHOH MeUu. YUTATh.
POU3BOJICTBA. YMeTh: COCTaBISTh PeaKIuH, aHATN3UPOBATH.

32/2 | XMHKO-TEeXHOJOTHYCCKHE 3HaTh: IPUHIIUIIBEI XUMUYECKOTO MTPOU3BOICTBA [Taparpad 44-45
MIPUHIIUIIBI TPOMBIIIIEHHOTO YMeTh: 00BSICHATH XUMHUKO-TEXHOJIOTHUECKUE TIPUHITUITHI YUTATh.
MOJTyYEHHS] METaJLIOB.

[Tpon3BoACTBO UyryHa.
33/3 | Xumus B OBITY. 3HaTh: IPUHIIUIIBEI XUMUYECKOTO MTPOU3BOICTBA [Taparpad 46-47
YMeTh: 00BSICHATD YUTATh.
34/4 | Xumudeckast IPOMBIIUICHHOCTh U | 3HATH: MPUHIIUITBI XUMHYECKOTO TIPOU3BOCTBA He 3anano.

OKpY)KaloIas cpesa.

VYMeTh: 00BbACHITD




