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PabGouasn nporpamMma mo XuMHum IJisl 9 kj1acca cocTaBjieHa HA OCHOBe:

1. 3akona «O06 oOpazoBanuu B Poccuiickoit @eneparun» ot 29.12.2012r. Ne 273- @3 (c
W3MEHEHUSIMH );

2. @enepa’dbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApPTa OCHOBHOTO OOIIETO
o0Opa3oBaHMs, YTBEPKIEHHOTO TpUKa3oM MuUHHCTEpPCTBA OOpa3oBaHUs M HAYKH
Poccuiickoit ®eneparuum ot 17.12.2010r. Ne1897 (c u3MEHEHUSIMU U IOTIOJIHECHUSIMU );

3. OcHoBHOI 00pa3oBaTeIbHON TPOrPAMMBI IITKOJIBI,

YueOHOro miaHa IIKoJIbI;

5. PaGoueii mporpammbl o xuMuu 9 kjacc (0a30BbI YpOBEHb) 68 4acoB 1O aBTOPCTBOM
I'apa H. H. ®I'OC. Xumus. [Ipenmernas nunus ydeOnukos I'. E. Pymsutuca, @. TI.
®denpamana. 8-9 kiaccel. [Ipocsemenne. 2017T.;

6. YueOnuka Pymsurtuca I'.E., @enpamana @. I'. Xumus. 9 xinacc. @I'OC. IIpocsenienue.
2017r.

E

HJIAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS.
JIMYHOCTHBIMH pPe3yJIbTaTaAMM M3yUCHUS IPEIMETA «XUMHUS SBISIOTCS CIEIYIOUINE YMEHUS:
[TocTeneHHO BBICTpanBaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33PEHUE:
— OCO3HaBaTh COBPEMEHHOE MHOT000pa3He TUIIOB MHPOBO33PEHHs, O0IIECTBEHHBIX,
PEIUTHO3HBIX, AaTEUCTUUECKUX, KYJIbTYPHBIX TPAAULIUI, KOTOPbIE ONPEAEIAIOT pa3Hble
00BSICHEHUS IPOUCXOSAIIETO B MUPE,
— € y4€TOM 3TOr0 MHOro00pa3us MOCTENEHHO BbIpabaThIBaTh CBOM COOCTBEHHBIE OTBETHI Ha
OCHOBHBIE KU3HEHHBIE BOIIPOCHI, KOTOPBIE CTABUT JIMYHBIA KHU3HEHHBIH OIIBIT;
— YYUTBCS IPU3HABATh IPOTUBOPEUUBOCTD M HE3aBEPIIEHHOCTh CBOMX B3IVIAZ0OB HA MUD,
BO3MOXXHOCTh MX U3MEHEHHSI.
Y4uThCS UCIIOJIB30BaTh CBOM B3IJIsL/IbI HA MUP JUIsl OOBSICHEHUS PA3IMUHBIX CUTYAIU, peleHNs
BO3HHUKAIOIINX MTPOOJIEM U U3BIICUEHHS )KU3HEHHBIX YPOKOB.
Oco3HaBaTh CBOM MHTEPECH], HAXOIUTh U U3y4yaTh B yUeOHUKAX 110 pa3HbIM MpeMeTam
Marepuai (M3 MaKCUMyMa), UMEIOIINI OTHOIIIEHHE K CBOUM HHTEPECcaM.
Hcnonb30BaTh CBOM MHTEPECH AJIs1 BBIOOpa MHAMBHIyaIbHON 00pa3oBaTeIbHON TPAaeKTOPHUH,
NOTEHLMAIbHON OyAylIel npodgeccun u COOTBETCTBYIOLIETO MPOGUIBLHOIO 00pa3oBaHUs.
[TproOpeTaTh ONBIT Y4acTUs B JIeNax, IPUHOCSIIUX HOIb3Y JIOJISM.
YYUTBCS CaMOCTOSITETTHHO BRIOMPATh CTUIIh TTOBEJICHHSI, IPUBBIYKH, 00CCIICUHBAIOIITHE
6e3omacHbIil 00pa3 )KU3HU U COXPAHEHUE 3/10pPOBbsI — CBOETO0, a TaK)Ke OJU3KUX JII0eH U
OKPYKaIOIIHX.
Y4UTBCS CaMOCTOSITEIBHO MPOTUBOCTOSTh CUTYAIUSIM, TPOBOLUPYIOIIUM Ha MMOCTYIIKH,
KOTOpBIE YTPOXKAIOT O€30MaCHOCTH U 3[J0POBBIO.
BriOupath nocTymnku, HaleJIeHHbIe Ha COXpaHEeHUe U Oepe’KHOe OTHOILIEHHE K IPUPOJE,
0CO0EHHO XHUBOH, n30erast POTHBOMOIOKHBIX TOCTYITKOB, TOCTENIEHHO Y9ach U OCBaWBasI
CTpPATETHIO PAIIMOHAIBHOTO MTPUPOIONOIB30BaAHHUS.
Yuutecs yOeKaaTh APYTHX JIFOJEH B HEOOXOAUMOCTH OBJIA/ICHUS CTpaTerHell pallmOHaIbHOTO
PUPOJIOTIOIB30BAHMUS.
Hcnonb30BaTh 9KOJIOTMYECKOE MBIIITIEHHUE JIJIsl BBIOOpA cTpaTeru COOCTBEHHOTO MOBEJCHUS B
Ka4eCTBE OJHOM M3 LIEHHOCTHBIX YCTaHOBOK.
Cpeocmeom pazeumusi TMYHOCTHBIX PE3YyJIbTATOB CIIYXKaT y4eOHBIM MaTepHuall U MPOTYKTUBHBIE
3aaHMsl yueOHUKa, HalleJIeHHbIEe Ha 6-10 IMHUIO Pa3BUTHS — YMEHHE OLIEHUBATh TOBEJICHHUE
YyeJlIoBeKa ¢ TOYKU 3pEHUS] XUMUYECKOM 0€30IaCHOCTH 1O OTHOIIECHHUIO K YEJIOBEKY U NMPUPOJIE.
MeTtanpeaMeTHBIMM pe3yIbTaTaMu U3y4eHUs Kypca «XUMUD SIBIIseTCs (pOopMUpOBaHUE
YHUBEpCAIbHBIX yueOHbIX nerictBuil (YVY /).
Pecynamusnvie YY/I.




CamocTosaTenbHO 00HApY UBATh U POPMYIHPOBATH MPOOIEMY B KIIACCHOW U MHAUBHUYaJbHOM
y4eOHO! NEeSATENbHOCTH.

BriaBurate Bepcuu pelieHus mpodsieMbl, 0CO3HABaTh KOHEYHBIN Pe3ysIbTaT, BEIOUpATh U3
IPEJJIOKEHHBIX U NCKATh CAMOCTOSITENIBHO CPEACTBA TIOCTHKEHUS LEIIH.

CocTaBiAaTh (MHIMBHAYAIBHO WU B TPYIIIE) TUIAH PEIICHUS TPOOJIEMBbI (BBITTOJIHEHHS MPOEKTA).
[TonGupatk K Kaxka0i mpodiieMe (3aaue) alekKBaTHYIO €l TEOPSTHUECKYIO MOJIEIb.

Paboras o npeanokeHHOMY M CaMOCTOATEIHHO COCTaBIEHHOMY IUIaHy, UCIIOJIb30BaTh HAPSAY C
OCHOBHBIMH U JIOTIOJIHUTEJIbHBIE CPEACTBA (CIIPaBOYHAS JIUTEPATYPA, CII0KHBIE TIPUOOPHI,
KOMITBIOTED).

[TnanupoBaTh CBOIO MHIMBUAYAIHHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

PaboraTk 10 caMOCTOSITENILHO COCTAaBICHHOMY IIJIaHYy, CBEPASCH C HUM U LIETIbIO JAESITeIbHOCTH,
WCIIPABIISAS OMUOKHU, UCTIONB3YsI CAMOCTOSTEIHHO M0I00paHHBIC CPEACTBA (B TOM YUCIE U
WHutepHer).

CB00OOHO MMOJIB30BATHCS BRIPAOOTAHHBIMU KPUTEPUSIMHU OLEHKH M CAMOOIEHKH, UCXO/IsI U3 1IEJIH
U UMEIOIINXCSl KPUTEPUEB, pa3indasi pe3ylbTaT U CoCcoObl TEeHCTBHI.

B xone npeacraBieHus MpoeKTa JaBaTh OLEHKY €ro pe3yibTaTaM.

CaMocCTOATEIHbHO OCO3HABATH MIPUUMHBI CBOETO ycIieXxa W HeyCIeXa U HaXOAUTh CIIOCOOBI
BBIXO/Ia U3 CUTYyaIluu HEyCIexa.

YMeTh OLIEHUTH CTENEHb YCIEITHOCTH CBOCH MHANBUAYAIbHON 00pa30BaTeIbHOM JESTEIbHOCTH.
JlaBaThb OIlEHKY CBOMM JTUYHOCTHBIM KaueCTBAM U UYepTaM XapakTepa («KaKoB s1»), ONPEILISITh
HAIPAaBIIEHUSI CBOETO Pa3BUTHUSA (KKAKUM S XOUY CTaThy», «4TO MHE IS 3TOTO HAJO CIENIAThy).
Cpeocmeom ¢hopmuposanus perynsaTuBHbIX Y'Y [ ciiykaT TEXHOJIOTHS TPOOJIEMHOTO AHAJIOra Ha
JTane U3y4eHusl HOBOrO MaTepuaia u TEXHOJIOTHUS OIICHUBAHUS 00pa30BaTeIbHBIX TOCTHKEHUN
(Y4eOHBIX yCIIEXOB).

lloznasamenvrvie YVJI.

AHanu3upoBaTh, CPAaBHUBATD, KJIACCUPUIIMPOBATH U 0000IIaTh OHITHS:

- TaBaTh OIpeieJIeHHe MOHATHSAM Ha OCHOBE 3YYEHHOTO Ha Pa3NIUYHbBIX MIpeIMeTax yueOHOTro
MaTepuana;

- OCYIIECTBIIATH JOTHYECKYIO OTIEPAIIMI0 YCTAHOBJICHHUSI POJIO-BUI0BBIX OTHOIICHUI;

- 0000111aTh TOHSTHS — OCYILECTBIISITh JIOTHYECKYIO ONEPALINIO NTEPEX0AA OT MOHSATHS C
MEHBIIINM 00bEMOM K TIOHATHUIO C OOIBIIUM 00BEMOM.

CTpouth J0ru4ecKoe paccykJeHIe, BKIIOYAOIEe YCTaHOBIEHNE IPUUMHHO-CIIEICTBEHHbIX
CBS3EH.

CozniaBaTh MOJIENH C BBIIEJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK 00BEKTa, IPE0OPa30BHIBATh
MOJIEJIH C LETbI0 BBISIBICHUS OOIINX 3aKOHOB, OMPEIEISIFOIINX JAHHYIO TIPEIMETHYIO 00JIacTh.
[IpeacraBnsaTs HHGOPMAITUIO B BUI€ KOHCTIEKTOB, TaOIHUII, CXeM, TpaUKOB.

[TpeoOpa3oBbIBaTh HHGOPMALIMIO U3 OJTHOTO BHJA B APYrod U BEIOMpATh y100HYIO JUis ce0s
dbopmy duxcanuu u npeacrasienns nHbopmanuu. [IpeactaBisate nHGOPMAIHIO B ONITUMAIBHON
¢dbopMe B 3aBUCHMOCTH OT ajipecara.

[ToHrMast MO3ULIKIO JPYTOro, pa3inyarh B €r0 peur: MHEHUE (TOUKY 3pEHHs), J0Ka3aTeIbCTBO
(aprymeHTHI), PaKThl; TUTIOTE3bI, AKCHOMBI, TEOPUH. J{JIs1 3TOTO CaMOCTOSITENTFHO UCIIOJIb30BATh
pa3ryuHble BUJIbI YTEHUS (M3ydarollee, IpOCMOTPOBOE, 03HAKOMUTEIBHOE, ITOMCKOBOE), TPUEMBbI
CITyIIaHHUS.

Camomy co31aBaTh UCTOYHUKY WH(POPMAITUN PA3HOTO TUTIA U JJIS PA3HBIX ayJIUTOPHUH,
cobmroaaTh HHOOPMAIIMOHHYIO TUTUEHY U TIpaBUia HH(OPMAIIMOHHON 0€30M1aCHOCTH.

YMeTh UCTIOIh30BaTh KOMITBIOTEPHBIC H KOMMYHHKAITHOHHBIC TEXHOJIOTHH KaK HHCTPYMEHT IS
TOCTHIKEHUS CBOUX IieNieil. YMeTh BhIOUpaTh aJleKBaTHBIC 3a/1a4e HHCTPYMEHTAIbHbIS
MIpOrpaMMHO-aINTapaTHBIE CPEJICTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus o3HaBaTeIbHBIX Y Y ][] ciykat yueOHbIN MaTepuant u
MPOJYKTUBHBIEC 3a7jaHKsl yueOHUKA, HalleJIeHHbIe Ha |1—4-1 TMHUM pa3BUTHSL:

- OCO3HaHUE PoJiK BewlecTB (1-s1 TMHUS pa3BUTHSA);

- pPacCCMOTPEHHE XMMHYECKUX MPOIECCOB (2-5 JTUHUS PA3BUTHSA);




- UCTIOJIb30BaHNE XUMHUUECKUX 3HAHUH B OBITY (3-51 TMHUS Pa3BUTHS);

- 00BsACHEHNE MHUPA C TOUKU 3PEHUSI XUMUH (4-51 JINHUS PA3BUTHSA);

- OBJIQJICHUE OCHOBAMH METOJIOB €CTECTBO3HAHMSI (6-51 JIMHUS PA3BUTHSA).

Kommynuxamuenvie YVJI:

OTcrauBas CBOIO TOUKY 3pEHMsI, IPUBOANUTh APTYMEHTBI, IOATBEPAKAas UX (aKTaMH.

B nuckyccuu ymeTh BBIIBUHYTh KOHTPAPTYMEHTHI, Iepedpa3supoBaTh CBOIO MBICIb (BIIaJCHHUE
MEXaHU3MOM HKBUBAJICHTHBIX 3aMEH).

Y4YUTBCS KPUTUIHO OTHOCHTBCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IMTPU3HABATH OUIMOOYHOCTh
CBOEr0 MHEHUS (€CIM OHO TAKOBO) U KOPPEKTUPOBATH €TO.

[TonnMmast MO3ULIKIO JPYTOro, pa3indarh B €r0 PeUn: MHEHUE (TOUKY 3pEHMS), JOKa3aTEIbCTBO
(aprymeHTsl), GaKThl; TUIIOTE3bI, aKCHOMBI, TCOPHH.

YMeTh B3MISIHYTh Ha CUTYALMIO C MHOM MO3ULIMU U I0TOBApUBATHCS C JIFOAbMH MUHBIX TO3ULUI.
Cpeocmeom ghopmuposanus KOMMYHUKATUBHBIX Y'Y [l ciykaT TEXHOJIOTHSI TPOOIEMHOI0
nuaora (moOy kKaaroluii ¥ NOABOASAIINN AUAIIOT) U paboTa B MaJIbIX TPYIIIAx, TAKKE
UCIIOJIb30BaHUE HA YPOKAX 3JEMEHTOB TEXHOJOTHU MPOAYKTUBHOI'O UTEHHSL.
JIeBATHKJIACCHUK HAYYUTCH:

* 00BACHATH CyTh XUMUYECKUX MTPOLIECCOB U UX MPUHLIUITHAIBHOE OTINYUE OT (PU3UYECKUX;

* Ha3bIBaTh MIPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIINN;

* yCTaHaBJIMBATh MPUHAUICKHOCTh XUMHUECKON PEAKLIUU K ONPeeIEHHOMY THITY 110 OAHOMY U3
KJ1acCU()MKAMOHHBIX PU3HAKOB: 1) MO YHCIY M COCTaBY UCXOHBIX BEIIECTB M MPOIYKTOB
peakuuu (peakuuu COeIUHEHNUs, pa3iokKeHus, 3aMeLeHNs U 00OMEHa); 2) 10 BBLACICHUIO WIH
MOTJIOUIEHUIO TETJIOTHI (PEaKUU 3K30TEPMUYECKUE U SHIOTEPMUUECKHE); 3) IO U3MEHEHUIO
CTETEHEH OKUCIIEHUS! XUMHUYECKUX JIEMEHTOB (PEaKIMU OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE);
4) 10 0OpaTUMOCTH Tpoliecca (peakiui 00paTUMbIC U HEOOpPATUMBIE);

* Ha3bIBaTh (DAaKTOPHI, BIUAIOLINE HA CKOPOCTh XUMUYECKHX PEaKLUii;

* Ha3bIBaTh (DAKTOPBI, BIUSAIOIINE HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHSI;

* COCTaBJISITh YPAaBHEHUS JIEKTPOIUTUYECKOM TUCCOIMALINU KUCIIOT, IIeJI0YeH, Colei; MOIHbIE U
COKpallEHHbIE HOHHBIE YPaBHEHUsI peakluii 0OMeHa; ypaBHEHHUS! OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKIHii;

* IPOTHO3UPOBATH MPOAYKTHI XUMUYECKUX peakuil no ¢popMysnaM/Ha3BaHUSIM UCXOIHBIX
BEIIIECTB; ONPEEIATh UCXOJHBIE BELlecTBA IO (hopMysiaM/Ha3BaHUSAM MPOYKTOB peaKlny;

* COCTaBJIATh YPaBHEHHUS peaKUii, COOTBETCTBYIOLINX MOCIEA0BATEIBHOCTH («IIETIOYKE))
NpEeBpalCHUI HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE AKCIIEPUMEHTA MPU3HAKU, CBUAECTEIbCTBYIOIINE O IPOTEKAHUN
XUMHUYECKON peakiui;

* IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MaCCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA;

* OIIPENEISTh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT U LIEJIOYEH 110 U3MEHEHHUIO OKPACKU
WH/INKAaTOPOB;

* IPOBOJIUThH KAUECTBEHHbIE PEAKIINH, IIOATBEPKIAIOIINE HAJTMUUE B BOJHBIX pacTBOpax
BEIIECTB OT/IETbHBIX KATHOHOB U aHHOHOB.

* OTpeAETATH PUHAIICKHOCTh HEOPTaHMUECKUX BEIIECTB K OJJHOMY U3 U3yYCHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCHU/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (hOPMYJIbI BEIIECTB 110 UX Ha3BAaHUSM;

* ONPEIENSTh BAJIEGHTHOCTh U CTETIEHb OKUCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (hOPMYJIbl HEOPTAaHMUYECKUX COCIMHEHUH 110 BaJICHTHOCTSIM M CTEIIEHAM OKHCICHHS
AIIEMEHTOB, a TAKXKE 3apsilaM HOHOB, YKa3aHHBIM B TaOJIUIE paCTBOPUMOCTH KHCIIOT, OCHOBAHUM
U COJICH;

* 00BSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI (PU3NUECKUX U XUMUYECKUX CBOMCTB IPOCTHIX
BEIIECTB (METAJUIOB M HEMETAJUIOB) U X BBICUIMX OKCUIOB, 00pa30BaHHbIX 3JIEMEHTAMH
BTOPOTO U TPETHETO NIEPUO/IOB;

* Ha3bIBaTh OOIIME XUMUYECKHUE CBOMCTBA, XapaKTepHBIE ISl TPYII OKCHIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;




* Ha3bIBaTh OOIIME XUMUICCKHE CBOMCTBA, XapaKTEPHBIC ISl KAXKIOTO U3 KJIACCOB
HEOPraHWYECKUX BELIECTB: KMCIOT, OCHOBAHUH, COJIEH;

* IPUBOJUTH MPUMEPHI PEAKIIUIA, TOATBEPKIAONIMX XUMUYECKUE CBOMCTBA HEOPTAHMYECKHUX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAaHHUI M COJICH;

* ONPEICIISATh BEIIECTBO-OKHUCINUTEIb U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUSAX;

* COCTaBJIATh OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIA OaTaHC (11 M3YYCHHBIX PEAKIIN) 10
MPEIJI0KEHHBIM CXEMaM PEAKIIH;

* IPOBOUTH JIAOOPATOPHBIC OMBITHI, TOATBEPIKIAIONINE XMMUIECKHNE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX BELIECTB;

* IPOBOIUTH JIAOOPATOPHBIEC ONBITHI MO MOJYYESHUIO M COOMPaHUIO Tra3000pa3HBIX BEIICCTB:
BOJIOPO/1a, KUCIIOPO/a, YTIIEKUCIIOTO ra3a, aMMHUAaKa; COCTABIISITh YPABHEHUS! COOTBETCTBYIOLIUX
peaKIui.

JeBATHKIACCHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS

* COCTaBJIATh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHUS 110 COKPAIEHHBIM HOHHBIM
YpPaBHEHUSM;

* IPUBOJIUTH NIPUMEPHI PEAKLIMI, MOATBEPKAAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3H MEKY
OCHOBHBIMH KJIACCAMH HEOPTraHUYECKHUX BEIIECTB;

* POTHO3UPOBATH PE3YIBTATHI BO3JACHCTBHS PAa3NUYHbBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH
XUMHYECKON PEAKIIUU;

* POTHO3UPOBATH PE3YIBTATHl BO3ACHCTBHS PA3IUYHbIX (DAKTOPOB HA CMEIIEHNUE XUMUYECKOTO
paBHOBECHS.

* IPOTHO3UPOBATh XMMHUUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHMUS;

* IPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSBIIATH OKHCIUTEIBHBIE MM BOCCTAHOBUTEIBHBIE
CBOMCTBA C YUETOM CTEIIEHEW OKHUCIIECHHUS 3JIEMEHTOB, BXOISAIIUX B €r0 COCTAB;

* BBISIBJISITH CYIIIECTBOBAHME T€HETUYECKOM B3aUMOCBSI3M MEXK/y BEIIECTBAMH B PSIAY: MPOCTOE
BEILIECTBO — OKCHUJ — TUJIPOKCHUJ] — COJIb;

* XapaKTepU30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHON M a30THOM KUCIIOT;

* IPUBOAUTH MIPUMEPHI YPAaBHEHUN PEaKIIHi, JeKaIIX B OCHOBE TPOMBIIIICHHBIX CITIOCOOOB
MOJYyYECHHUS] aMMHaKa, CEPHOUM KHUCIIOThI, YyT'yHa U CTaJu;

* OMUCHIBATH (PU3MUECKHE U XUMUUYECKHE TIPOIECCHI, SIBISIOIIMECS YacTbI0 KPYroBOpOTa
BEILIECTB B MPUPOJIE;

* OpPraHU30BbIBATH, IPOBOJIUTH YUEHUUYECKHUE MPOEKTHI IO UCCIIEA0BAHNUIO CBOKCTB BEILECTB,
MMEIOIINX BAKHOE MPAKTUYECKOE 3HAUYCHHUE.

II. COAEPKAHUE YYEBHOI'O KYPCA

IloBTOpenue kypca xumuun 8 kiaacca (S4). [lepuoanuecknii 3aKk0H U NEPUOJUYECKAsT CUCTEMA
xuM. 31emeHToB JI. 1. MeHnneneeBa B cBETE CTPOECHHS aTOMOB. XUMHUYECKas CBA3b. CTpoeHue
BemecTBa. OCHOBHBIE KJIACCHI HEOPTaHMYECKUX COCIMHEHHM: WX COCTaB, KiacCHU(UKAITHI.
OCHOBHBIE KJacChl HEOPraHUYECKHX COEAMHEHHWI: MX CBOMCTBA. Pacu€Thl Mo XMMHYECKUM
YpaBHEHUSIM.

Hemonctpanuu. Tabnuma «Bumsl cBszeity. Tadnuma « TUIBI KPUCTATUTHUECKUX PEIIETOK)
Pazgea 1. Muoroo0pa3ue xumudeckux peaxkuuii (12 ).

Tema 1. Kmaccudukaruss XumMmmueckux peakuuit (6 4)

Knaccudukanuss XuMHUYECKUX PEAKIUH, pPEaKIUU COCIUHEHMsS, Pa3JIOKECHHs, 3aMEIeHUs,
oOMeHa. OKHCITUTENBHO - BOCCTAaHOBHUTEIbHBIC peakuuu. OKHUCIUTENb, BOCCTAHOBHUTEID,
MPOLECCHl  OKUCIECHMS, BOCCTaHOBJICHHS. (COCTaBlIeHWE YpPAaBHEHHM  OKHUCIUTEIBHO -
BOCCTAaHOBHUTEJIHHBIX PEAKIIUH C MOMOIIBI0 METO/1a JIEKTPOHHOTO OaaHca.

TennoBsie 3 PEKTh XUMHUECKUX pEaKIil. DK30TEPMUUECKHIE U SHIOTEPMHUCCKUE PEAKITUH.
Tepmoxumuueckne ypaBHeHUs. CKOpPOCTb XMMHUYECKUX peakuuil. daxTopbl, BIUAIONIME Ha
CKOpPOCTh XUMHYECKHX peakiuid. [[eppoHavyasibHbIE MPEACTaBICHUS O KaTaau3e.

Lemoncmpayuu. emoncmpayusi onvimos, GblACHAIOUWUX 3A6UCUMOCIL CKOPOCMU XUMUYECKUX
peaxyuii om paziudHulX akmopos.




Tabnuysr «Obpamumsie peaxkyuuy, «Xumuueckoe pagHnogecuey, «CKoOpocmsb XuMuyeckou
peaxyuuy.

Pacuemmnvie 3a0auu. Pacuemvl no mepmMoxumuieckum ypasHeHUusM.

Ilpakmuueckasa paboma Nel. U3yuenue enuanus ycioeuil npoeedeHus Xumuieckou peakyuu
Ha eé cKkopocmb.

O6parumbie peakuuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.

Tema 2. DnekTponuTudeckas gucconuarus (12 1)

XUMHUYECKUE PEaKINK, UAYIIHUE B BOJHBIX PACTBOpPAX. DJIEKTPOIUTHI U HEIICKTPOJIUTHI. MOHBIL.
Karvons!l u annonsl. I'upatHas Teopus pacTBOPOB.

DNEKTPONUTHYECKAsT JAUCCOLMALMS KUCIOT, OCHOBaHWH, coneil. Cmabble W CHJIbHbBIC
anekTponutbl. CreneHbp aucconuanuu. Peaknuu HOHHOrO oOMeHa. YCIOBHS MPOTEKaHUs
peakuuii oOMEHa 1O KOHIA. XMMHYECKHE CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
COCIMHEHUI B CBETE MPEJCTABICHUN 00 3JIEKTPOIUTUYECKON AUCCOLMALNUA U OKUCIUTEIHHO —
BOCCTAHOBUTEJIBHBIX PEAKIIMIX.

[lonsiTe 0 rupoIn3e comneil.

Pacuémui no ypasnenusam xum. peaxyuil, eciu 00HO U3 8ewecmes 0aHo 8 U30bImKe.
Hemoncmpayuu. Hcneimanue pacmeopos 8ewjecms HA  INEKMPUUECKVI0  NPOBOOUMOCHb.
eudicenue uoHo6 8 31eKmpuyeckKom noJe.

Jlabopamopnvie onvimul. Peakyuu obmena mesncoy pacmeopamu 31eKmpoiumos.
Ilpakmuueckaa padoma Ne2. Pewienue sxkcnepumeHmanvHvix 3a0au no meme «Ceoiicmea
KUCTI0M, OCHOBAHUIL U CONell KAK 3JIeKMPOSIUM08)).

Konmpononaa paooma Ne 1 no memam «Knaccugukauyua xumuueckux peaxuyuity u
«IneKmpoaumuyeckans OUCCoOuUauuU».

Pa3nen 2. Muoroo0pasue BeunecTs.

Tewma 3. I'asorensr (5 1)

Hemerannbl. Tanorensl. llonokeHne B NEPUOAMYECKONM CHUCTEME XHMHUYECKHX BJIEMEHTOB,
cTpoeHue ux atromoB. Haxoxaenue B npupose.

Du3nyecKnue U XUMUYECKUE CBOMCTBA rajioreHoB. [losiyyeHne u mpuMeHeHue rajoreHoB. XJiop.
®dusznueckue M XUMHUYECKuMe cBoiicTtBa xjopa. [Ipumenenuwe xsopa.  XJIOpPOBOAOPOA.
O®uznueckue cpoiictBa. [lomyuyenne. ConsHas kucinora u ee conu. KauecTBeHHas peakuus Ha
XJIOpU]T — HOHBL. Pacmio3HaBaHue XJI0pHUI0B, OPOMUIOB, HOAHUIOB.

Hemoncmpayuu. Quzuueckue ceoiicmsa 2anozenos. Ilonyuenue xnoposoodopoda u pacmeopenue
eco 6 gooke.

Jlabopamopusie onvimoul. Pacnosunaganue CoNsAHOU KUCIOMbL, XA0PUOO8, OPOMUOOE, UOOUO08 U
tiooa.

Ilpakmuueckasa paooma Ne 3. ITonyuenue conanoi Kuciomeol u uzyuenue eé ceolicmae.

Tema 4. Kucnopon u cepa (8 1)

Kucnopon u cepa. [lonoxeHnne B MepUOIUYECKON CUCTEME XMMUYECKUX JJIEMEHTOB, CTPOCHHUE
ux atomoB. Cepa. Amnorponusi cepel. Pu3nueckue U XxuMuyeckue cpoiictBa. HaxoxaeHue B
npupone. Ilpumenenue cepel. CepoBomopon. CepoBoAOpOIHAs KHCIOTa W €€ COJIN.
KauectBennas peakuus Ha cynbdua- noHsl. Oxcup cepsl (IV).

CepHast kucinota. XHUMUYECKHE CBONCTBAa pa30aBIEeHHOW W KOHIIEHTPUPOBAHHOW CEpHOM
kucnoThl. KauecTBeHHas peakuus Ha cynbdar- HOHBL. XHMHUECKHE pEaKIMH, JIeKAIIUe B
OCHOBE MOJIy4YE€HHSI CEpPHOM KHCIIOTHI B IPOMBINIIIEHHOCTH. [I[pruMeHeHne cepHOil KHCIIOTBHI.

Hemoncmpayuu. Annomponus Kuciopooa u cepuvl. 3HAKOMCMEO ¢ 00pasyamu npupooHuIX
cynbhuoos, cyibghamos.

Jlabopamopnwie onvimul. Pacnosnasanue cyivghuo-, cyrvgpum- u cynvgham-uonos 8 pacmeope
Ipakxmuueckas paboma. Pewenue sxcnepumenmanvhvix 3a0a4 no meme «Kuciopoo u cepay.
Tema 5. Azot u docdop (10u)

A3zot u pocdop. [lonoxeHrne B NEPUOTNIECKON CHCTEME XUMUYECKUX JIEMEHTOB, CTPOCHUE UX
aTOMOB. A30T, (pU3MYecKne M XMMHUYECKHUE CBOWCTBA, MOJNyuYeHUE W mpuMeHeHune. Kpyrosopor
azora B npupoge. AMMuak. @uU3N4YeCKUe U XUMUYECKUE CBOMCTBA, MOJIy4YEHUE, MPUMEHEHHE.



Conu aMMOHHs. A30THasI KUCIOTA U €€ cBOKCTBA. OKHUCINUTEIbHbBIE CBOMCTBA A30THOU KHUCIIOTBHI.
[Tony4yeHue a30THOW KHUCIOTHI B JTAOOpAaTOpHH. XUMHUECKHE PEaKIHH, JIeXKAI[Ue B OCHOBE
MOJTyYEHUs @30THON KUCIOTHI B TpoMbliieHHOCTH. [Ipumenenne. Comu. A30THbIE ya100OpeHUs.
®ochop. Ammorpornms. Dusmyeckue u xummueckue cBoiictBa. Oxcun  docedopa (V).
®docdopHast KUCIIOTa, €€ CONU U yIoOpeHus.

Hemoncmpayuu. Ilonyuenue ammuara u e2o pacmeopenue 6 ooe. O3HakomaeHue ¢ oopazyamu
nPUPOOHBIX HUMPAmMos, ocghamos.

Jlabopamopuvie onvimul. Bzaumooeiicmeue coneii ammonus co wenowamu. O3naxomieHue ¢
A30MHLIMU U POoCchopHBIMU YOOOPEeHUAMU.

Ilpakmuueckasa paooma Ne5. Ilonyuenue ammuaxka u uzyuenue e2o ceolcms.

Pewenue 3a0au na onpeoenenue maccosoii (066EMHOLU) 00aU 8bIXOO0A NPOOYKMA PeaKyuu om
meopemudecku 03MOACHO2O.

Tewma 6. Yriepoa u kpemHui (8 9)

VYrnepon u kpemHuil. [lonoxeHne B NEPUOAMYECKON CHCTEME, CTPOCHHE ATOMOB. YTIIEPOX.
Amnotponusi. dusznueckue M XUMHYECKHE CBOICTBa yriepoaa. AacopOuus. YrapHslid ras.
VYriekucnelil ra3. YronbHas KUciIoTa U ee coiu. KauecTBeHHas peakius Ha KapOOHAT — UOHBI.
Kpyrosoport B nnpupoe.

Kpemnuii. Oxcun kpemuus (1V). KpemHuesas kucinora u ee coiu.

Crexkuio. I{lemeHT.

Hemoncmpayuu. Kpucmannuueckue pewemku aimasa u epaguma. 3HaKomMcmeo ¢ odpasyamu
NPUPOOHBIX Kapbonamos u cunuxamos. O3HaKoMIeHue ¢ pazIudHbIMU 6uoamu MmMoniued.
O3naxomnieHue ¢ eudamu cmexia.

Jlabopamopnvie onvimul. O3HaKOMIEHUE CO CEOUCMBAMU U 83AUMONPEBPAUYEHUAMU KAPOOHAMO8
u euopoxkapbonamos. Kauecmsennuvle peakyuu na kapoonam- u CUIUKAM-UOHDBL.

Ilpakmuueckasa paooma Ne6. Ilonyuenue oxcuoa y2nepooa (IV) u usyuenue e2o ceoiicme.
Pacno3nasanue xapoonamos.

Pewenue 3a0au na eviuucienue maccol Uiy 00béMa NPOOYKmMa peaxyuu no U38eCMHOU macce
unu 06vEMY UCXOOHO20 BeUecmaa, CO0epHCauLeco nPUMecu.

Konmponvnaa pavoma Ne2 no meme «Hememannwiy.

Tema 7. OOuiue coiictBa MeTayioB (13 u)

Mertamnbl. [lonoxkeHue B MEPUOAUYECKOW CUCTEME, CTPOCHHE aTOMOB. MeTainnyeckas CBA3b.
dusnueckue cBoiicTBa. Psi aKTHBHOCTH METAIOB. CBOicTBa MeTaiioB. OOIHME CHOCOOBI
nosyyeHusi. CriyiaBbl METaJIIOB.

[[lemounsie meTabl. [lomokeHne B MEPUOAMUYECKON cUCTEME, CTpoeHrue aToMoB. Du3nveckue
1 xumudeckue cBorictea. [Ipumenenue. Haxoxenue B npupo/e.

[IlenounozemenbHble MeTauibl. [losIOKEHHE B MEPUOAMYECKOW CUCTEME, CTPOCHUE ATOMOB.
®Pusnyeckue M xuMuueckue cporcrBa. lIpumenenue. Haxoxxnenue B npupone. MarHuii u
KaJIBIIMH , UX BaXHEHIIHE coequHeHns. JKeCTKOCTh BOJIbI M CTIOCOOBI €€ yCTPaHEHHS.
Amomunuii. IlonoxkeHne B NEPUOJUYECKOM CHCTEME, CTpoeHHe aTomMoB. (Dusnyeckue U
xuMudeckne cBoiictBa. [Ipumenenme. Haxoknenwe B mpupoae. AMQPOTEPHOCTh OKCHIA H
TUAPOKCH/IA aTFOMUHHUS.

Kenezo. Ilonoxxkenne B TMEPUOJUYECKON CHUCTEME, CTpPOECHHE aToOMOB. PDU3MYECKHE U
xuMmuueckue cBoiictBa. IIpumenenuwe. Haxoxnaenue B mnpuponae. Baxnelmue coeauHeHUs
Kenesa: oKcHuabl, Tuapokcupl U conu kenesa (II) m xenesa (III). KauectBennas peakius Ha
VOHBI.

Hemoncmpayuu. 3nakomcmeo ¢ obpazyamu 6adCHeUwlux coiel Hampus, Kaius, NpUpoOHblX
COeOUHenUll Kanbyus, pyoamu dceie3d, COeOUHeHUAMU anioMunus. Bzaumodelicmaue wjeiounuix,
WenoyHo3eMenbHbIX MEMAo8 U antoMunus ¢ 6000u. Cocueanue dxeneza 8 KUCI0pooe U Xaope.
Jlabopamopnvie onvimul. Ilonyuenue 2uopokcuda anoOMunus U 63aumMooelcmeue e2o ¢
kucromamu u wenovamu. Ionyuenue euopoxcuoos sceneza(ll) u (Ill) u e3aumooeiicmsue ux c
KUCTOMAMU U Wea04amu.



Ilpakmuueckan paooma Ne7. Pewenue yxkcnepumenmanvHulx 3a0ay no meme «Memannot u
UX COCOUHEHU.

Koumponvnasa paooma Ne3 no meme «Odugue ceoiicmea memasiioe»

Pa3nes 3. KpaTrkuii 0030p BaskHeiIIMX OPraHU4eCKUX BellecTB.

IIpeamer oprannueckoid xumuu. Heopranumdeckue u OpraHuyecKHe COCAUHEHUS. YTIEpOJ —
OCHOBa JXKM3HM Ha 3emse. OCOOEHHOCTM CTPOEHHsS aToMa YIJIepoJa B OPraHM4eCKHUX
COEIMHEHUSIX.

VYraeBogoponsl. [Ipenensubie yrieBogopoasl. MertaH, 3taH, nponad. CTpyKTypHbIE (HOpMYJIbI
YIJI€BOAOPOAOB. ['OMoNOrnyeckuii psii NpeieabHbIX yriaeBoaopo1oB. ['omonoru. @usznueckue u
XUMHUYECKHE CBOMCTBA MPEACIbHBIX YIJIEBOJOPOAOB. Peakuuu TropeHHE U 3aMElICHHUS.
Haxoxnenue B mpupoge. [Ipumenenue.

HenpenenbHble yrieBoaopoabl. DTWIEHOBBIM psii HENPEAEIbHBIX YIVIEBOJOPOJIOB. IJTHUIIEH.
®dusznueckue M XUMHUYECKHE CBOMCTBa JTWieHa. Peakuus mnpucoennHeHus. KauecTBeHHbIE
peakuuu. Peakiusa nonumepuszauuu. [lommstrien. [lpumenenne sTunexa.

ALIETUJICHOBBIN psAJl HENpEeNeTbHbIX YII€BOAOPOAOB. AueruieH. CBOICTBa aleTHICHA.
IIpumeHeHue.

[TpousBoaubie yraeBomoponoB. KpaTkuii 0030p OpraHMYECKUX COCTUHEHHH: OJHOATOMHbBIE
CHHUPTHl, MHOTOaTOMHBIE CITUPTHI, KAPOOHOBBIE KUCIOTHI, CIIOKHBIE YPHUPHI, )KUPBHI, YIIIECBOJIBI,
AMUHOKUCIIOTHI, 6enku. Ponb 6eKOB B opranusme.

[TonsiTue O BBICOKOMOJEKYJSPHBIX BellecTBax. CTpyKTypa IMOJIMMEPOB: MOHOMEp, MOJIMMED,
CTPYKTYpHOE 3BEHO, CTEIEHb MOJIUMEpPU3ALUH. [Tonuatunen, MOJIUIIPOIUJIEH,
MOJINBUHUIIXJIOPU.

Hemoncmpayuu. Mooenu monexyn opeanuyeckux coeOuHeHutl, cxemol, madauybsl.

Topenue y2ne6000po00o6 u oonapysicerue npooyKmoa ux 20peHusl.

Obpa3zyvl Heghbmu u nNPOOYKMo8 ux nepepabomu.

Buoeoonwvimul no ceoticmeam oCHOBHBIX KIACCO8 8eujecms.

Pacuemmnvie 3a0auu. Ycmanosnenue npocmetiwieti popmynvl geugecmea no Macco8blm 00NAM
971eMEHMOo8

Konmponvnaa pavoma Ned

3. TemaTu4eckoe NVIAHUPOBAHUE

Ne/m | HaumeHoBaHnue MoxayJib BocnuTaTeIbHO# Komma | Konrp | Ipakr
pa3IleJIa l'lpOl"paMMbl €CTBO OJIbHbI n4yec
qyacoB € KHe
B padot pado

bl ThbI




IToBTOpEHUE Kypca
xumMumn 8 kiaacca

Jlenb 3Hanni. MexyHapoIHbIMI
JIEHb PaclpoCTPaHEHUsI TPaMOTHOCTH.

MHuorooopa3sue Bcepocculickuil ypok 14
XUMHYECKHX 0€30MMaCHOCTH IITKOJIFHUKOB
peakuuii B cetu MHTEpHeTa.

[IpenMeTHBIC OMUMIIUAIBI.
MHuorooopa3sue JleHp HapOJIHOTO €MHCTBA. 42
BellecTB Henp UapopmaTuku
Kparkuii 0630p Jenb 3emin. 10
BaKHeHIIMX JleHp KOCMOHABTHKH.
OpPraHUYeCcKuX DKOJIOTHYECKUH YPOK.
BellecTB
Hroro 68




