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Pabouasi nporpamma nmo xumMuu JUist 9 Kjiacca cocTaB/ieHA HA OCHOBe:
3akona «O06 obpazoBanuu B Poccuiickoit @enepanum» ot 29.12.2012r. Ne 273- @3 (c U3BMECHEHUSIMH);
2. ®enepa’dbHOTO TOCYJApCTBEHHOTO O0pa30BaTENbHOTO CTaHAApTa OCHOBHOTO 0OIIero oOpa3oBaHus,
YTBEPKIAEHHOTO NpuKa3oM MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17.12.2010r.
Ne1897 (¢ u3BMEHEHUSIMH | JIOTIOJTHEHUSIMU )
OcHoBHOI 00pa30BaTENBbHON TPOrPAMMBI ILIKOJIBL;
VY4ueOHOTO IIJ1aHAa IIKOJIEL;
I'omoBoro yue6HOro KajneHaapHOro rpauka Ha TeKyluil yueOHbIN To/;
VYuebnuka Pymsutnca I'.E., @enpamana @. I'. Xumus. 9 knace. ®I'OC. [Ipocsemenne. 2019 r.
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OcHoBHBIE LIeJIU U 32a4U;
e CO37aTh YCIOBUS JJIS IPOSIBIICHHSI U PA3BUTHS CIIOCOOHOCTEH U MHTEPECOB PeOCHKa,

e chopMupoBaTh KEJIAaHWE U YMEHHUE YUYUTHCS U Ha 3TOH OCHOBE OOECIEUHUTHh pa3BUTHE Yy peOeHKa UyBCTBa
CcOOCTBEHHOI'0 JOCTOMHCTBA;

° MOTUBHUPOBATH MHTCPCC K SHAHUAM U CAMOIIO3HAHHIO,

L] OKasaThb IIOMOIIIb B HpI/IO6peTeHI/II/I OIIbITa O6H.[GHI/I${ U COTPYAHUYECTBA,

e copmMupoBaTh NEPBbIE HABBIKK TBOPUECTBA;

e o0ecrneuuTs AOCTATOYHO MPOYHYIO Oa3UCHYIO 00111€00pa30BaTEIbHYIO IOATOTOBKY.

L] obecrieunTs MOJIYYCHUEC BBIITYCKHUKAMHW Ka4€CTBCHHOI'O O6p330BaHI/I$I, MOATBECPKAAEMOT0 pE3yJibTaTaMU
He3aBUCUMOU dKcriepTr3bl EI'D, pesynbraramu mOCTYIIEHUS B IPECTHKHBIC YIeOHbBIE 3aBEJICHUS BBICIIIETO U
cpenHero mpodeccHoHaTbHOTO 00pa30BaHMS

e o0ecrneuuTh pa3BUTUE TEOPETUUECKOTO MBIILICHHUS U BHICOKHI YpOBEHB OOIIEKYIbTYPHOTO Pa3BUTHS,
HN3yvyeHue XUMUM B OCHOBHOM IIKOJIe HATIPABJICHO:
* Ha OCBOCHHE BaXHEHIINX 3HAHUI 00 OCHOBHBIX MOHATUSAX U 3aKOHAX XUMUHU, XUMUYECKON CUMBOJIMKH;

* Ha OBJAJCHHE YMEHUSIMH HAONIONAaTh XUMHUYECKUE SIBJICHHS, IPOBOJAUTh XUMHYECKUH HKCIEPUMEHT,
MIPOU3BOJIUTH PAcYeThl HA OCHOBE XMMHUECKUX (POPMYJ BEIIECTB U yPaBHEHUI XUMUYECKUX PEAKIIHii;

¢ Ha PAa3BUTHC IIO3HABATCJIIBHBIX HHTCPECOB U HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B mpoueccc IPOBCACHUA
XUMHUYCCKOI'0O JSKCIICPpUMECHTA, CAMOCTOATCIBHOI'O HpI/IO6peTeHI/I$I 3HAaHUM B COOTBETCTBHHU C BO3HHUKAOIMINMHN
KN3HCHHBIMHA HOTpe6HOCT$IMI/I;

¢ Ha BOCIIMTAHUC OTHOLICHHA K XHMMHU KaK K OOHOMY U3 CI)YH,I[aMeHTaJ'IBHBIX KOMIIOHCHTOB €CTCCTBO3HAaHUA U
JJICMCHTY O6IHC‘ICJIOBC‘ICCKOI>1 KYJIbTYPBI;

¢ Ha NPUMCHCHUC IOJIYYCHHBIX 3HaHUHN U YMCHI/Iﬁ JJIA 0€30I1aCHOr0 HCIOJIHB30BAHUS BCIICCTB U MAaTCpHUAJIOB B
6LITy, CEIIbCKOM XO3SMCTBE MU Ha IMPOU3BOACTBC, PCHICHUA IIPAKTHUYCCKUX 3a/ld4 B MIOBCETHEBHOM KHU3HHU,
NMpEeaAYNIPECIKACHUA HBJ'IeHHfI, HAHOCAMIUX BPEA 3J0POBbBIO YCJIOBCKA U OKPY)KaIOH.Ieﬁ cpeac.

33}13‘[1/1 N3Yy4YCHUS XUMHUH.

. cDOpMI/IpOBaHI/IC Yy y4dJalmuxcsda 3HaHUSA OCHOB XUMHUYECKOMN HAayKH: BaXKHEMIIIHUX (I)aKTOpOB, HOHHTHﬁ,
XUMHWYCCKHNX 3aKOHOB U TCOpHﬁ, SA3bIKa HAYKHU, JOCTYITHBIX 0606H.IeHHI>i MHPOBO33PCHUCCKOI'0 XapaKTepa.

e Pa3Butue yMCHI/Iﬁ Ha6J'IIOIlaTB 1 OOBSCHATH XMMUYCCKHE SABJICHUA, ITPOUCXOAIINC B IPUPOAC, na6opaTop1/H/1,
B IIOBCEJHEBHOM KU3HU.



o ®opMmHUpOBaHKE CHENHUATBHBIX YMEHHI: 00paIaThCs ¢ BEIIECTBAMH, BBITIOIHATH HECIOKHBIE SKCIIEPUMEHTHI,
coOuofasi MPaBUIM TEXHUKH OE30MacHOCTH; TPAMOTHO MPHMEHSATh XMMUYECKHE 3HaHHA B OOIICHHUH C
IIPUPOJIOHN U B IIOBCEAHEBHOM JKU3HU.

e PackpblTHE T'yMaHHCTUYECKOM HAINPaBICHHOCTH XUMHH, €€ BO3pAcTalolled pOoJM B PELIEHUM IJIaBHBIX
npo0iieM, CTOSAIIMX Mepe]] YeIT0BEYECTBOM, U BKJIaJa B HAYYHYIO KapTUHY MHpA.

e PazButue nuYHOCTM OOy4alOUIMXCSA: MX MHTEIUIEKTyaJlbHOE W HPaBCTBEHHOE COBEPIIEHCTBOBAHUE,
(dbopMuUpoBaHHE Y HUX TYMaHUCTHUECKHX OTHOIICHUH M SKOJOTHMYECKH IeJIeCO00pPa3HOr0O MOBEACHUS B OBITY
U B IIPOLIECCE TPYAOBOU JEATEIbHOCTH.

HJTAHUPYEMBIE PE3YJIbTATHBI OBYUYEHUWSA.

JIMYHOCTHBIMH pPe3yJabTATAMHU H3YyUEHUS NMpeaMeTa «XUMUD) SIBISIOTCS CISAYIOIINEe YMEHUS:
[TocTenenHo BhICTpanBaTh COOCTBEHHOE 11€JIOCTHOE MUPOBO33PEHHE:

— 0CO3HaBaTh COBPEMEHHOE MHOT000pa3ue TUIIOB MUPOBO33PEHUS, OOIIECTBEHHBIX, PEIUTHO3HBIX, aTEUCTHUECKHUX,
KYJIbTYPHBIX TPaJULIUH, KOTOPBIE ONPEAEISAIOT pa3Hble 00bICHEHUS IPOUCXOISIIETO B MUPE;

— ¢ y4€TOM 3TOT0 MHOT00OPa3us MOCTENEHHO BBIPA0ATHIBATH CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIC JKU3HEHHBIC
BOIPOCHI, KOTOPBIE CTABUT JIMYHBIN KU3HEHHBIN OTIBIT;

— YUUTBECA IPpU3HABaTh MPOTUBOPEYNBOCTE U HGSaBepI_HéHHOCTI) CBOMX B3IJI110B HA MHUP, BOSMOKXHOCTb UX
U3MCHCHUSI.

Y4YuThCS UCMIOIB30BaTh CBOW B3TJISIBI HA MUP JUTSI OOBSICHEHUS PA3IUYHBIX CUTYaIlUH, PEIICHUST BOZHUKAIOITUX
po0JIeM U U3BJICYEHHSI )KU3ZHEHHBIX YPOKOB.

Oco3HaBaTh CBOU MHTEPECHI, HAXOJIUTh U M3y4aTh B yUEOHHKAX [0 Pa3HBIM IpeaMeTaM MaTteprai (M3 MakCUMyMa),
MMEIOLIUI OTHOILIEHUE K CBOUM HHTEPECaM.

Hcnonp30BaTh CBOM UHTEPECHI JIJIs1 BBIOOpA MHANBUAYATbHON 00pa30BaTEeIbHON TPACKTOPUH, TTOTCHIIMAITBHON
Oynmymiei nmpodeccuu U COOTBETCTBYIONIETO MPO(PUILHOTO 00pa3oBaHMsI.

HpI/IO6peTaTI) OIIBIT YH4AaCTHs B JACJIaX, IPUHOCAIIHNX I10JIB3Y JIFOJAM.

VauThcsa caMoCTOSTEIHLHO BBI6I/IpaTI:> CTWUJIb IIOBCACHU:, IIPUBBIYKHU, O6CCHC‘II/IBaI-OH_II/Ie 0e30macHbIi 06pa3 KHU3HU U
COXpaHCHHUEC 300POBbs — CBOCTO, a TAKXKE OJIM3KUX JIIO,HGI;'I H OKPYXKaromux.

VauThcsa caMoCTOSTEIHLHO IIPOTHUBOCTOATH CUTyallUsM, IIPOBOLUPYIOIIMM Ha IMOCTYIIKK, KOTOPBIC YI'POXKAKOT
0€30I1aCHOCTH U 340POBLIO.

BLI6I/IpaTB MOCTYIIKHU, HAICJIICHHBIC HAa COXPAaHCHUC U 6CpC)KHOC OTHOIICHHUC K IIPUPOAC, 0COOEHHO )KHBOﬁ, n3deras
MMPOTUBOIIOJIOKKHBIX IIOCTYIIKOB, IIOCTCIICHHO YYAaCh U OCBaMBaAs CTPATCTIHIO PAlMOHAIIBHOTO IIPUPOAOITOJIE30BAHUS.

Yuurtbcs Y66)KI[8.TB Apyrux JII-O,I[Gﬁ B H606XOI[I/IMOCTI/I OBJIaACHHUA CTpaTeFI/Ieﬁ palruOHAJIBHOI'O IMIPHUPOAOIIOJIb30BAHUA.

Hcnonp30BaTh 3KOJIOTHUECKOE MBIIIJICHUE JIJIS BLI60pa CTpaTerun COOCTBEHHOTO INOBCACHUA B KAYCCTBC O,Z[HOﬁ n3
HECHHOCTHLBIX YCTAHOBOK.

Cpeocmeom pazeumus TMUYHOCTHBIX PE3YJIbTATOB CIIyXKaT y4eOHbII MaTepuai U Npo yKTUBHbIE 3a/laHUs ydeOHUKa,
HAIEJICHHBIE Ha 6-10 JIMHUIO Pa3BUTHUS — YMEHHE OLICHUBATh ITOBEJCHHE YEJIOBEKA C TOUKU 3PEHHSI XUMUYECKOU
0€30MaCHOCTH MO OTHOILIEHHIO K YEJIOBEKY U MPHUPOJIE.

MeTtanpeaMeTHBIMHU PE3yJIbTaTaMU U3yUCHUsS Kypca « XUMHS SBISIETCS (JOPMHUPOBAHNE YHHUBEPCATLHBIX YUCOHBIX
neiicteuii (YY ).

Pecynamusnvie YYII.

CamocrosTebHO 00HAPYKUBATh U (POPMYIUPOBATH MPOOIEMY B KIIACCHON M MHAMBHyalbHOHN yueOHOM
JESITEIbHOCTH.

BriaBurath BEpCUHN PCIICHUA HpO6J’I€MLI, 0CO3HaBaThb KOHEYHBIM pPe3yJIbTaT, BBI6I/IpaTL U3 MPCIVIOKCHHBIX U UCKATh
CaMOCTOATCIILHO CpCACTBA NJOCTUKCHUA LICIIN.



CocTaBnsaTh (MHIUBUAYATHHO WIN B TPYIIE) TUIAH PEIICHUs MPOOIeMbl (BBIIIOJHEHUS TPOCKTA).
[ToxpOupath Kk KaxI0# mpodieMe (3amaue) aeKBaTHYIO €l TEOPETUIECKYIO MOJICTb.

PaboTas mo npenioKeHHOMY U CaMOCTOSATENIBHO COCTABICHHOMY IUIaHY, UCIIOJIB30BaTh HApSAAY C OCHOBHBIMU H
JOTIOJTHUTEIBHBIE CPEACTBA (CIpAaBOYHAS JTUTEPATYpa, CIOKHbBIE IPHOOPHI, KOMITBIOTED).

[TmanupoBaTh CBOIO HHINUBUAYAIbHYIO 00Pa30BaTEIbHYIO TPAEKTOPHUIO.

PaboTaTh 10 caMOCTOATENBHO COCTABICHHOMY IIJIaHY, CBEPSISICh C HUM U IIEJIbIO IS TEIbHOCTH, UCIIPABJISIS OIINOKH,
UCIO0JIb3YS] CAMOCTOSITENILHO NOA0O0paHHbIE cpeicTBa (B TOM yucie u MHTepHer).

CB0060IHO MOJIB30BATHCSI BEIPAOOTAHHBIMH KPUTEPHUSIMHU OLIEHKH M CAMOOIEHKH, UCXO/IS U3 eI  UMEIOIINXCS
KpUTEPUEB, pa3inyasi pe3yibTaT U CocoObl AEUCTBUH.

B xozme MMPpEACTaBJICHUA ITPOCKTA JaBaTh OLCHKY €ro pe3yjibTaTaM.

CaMoCTOATEIHHO OCO3HABATH IPUUMHBI CBOET0 yCIeXa WM HeycleXa U HaXOIUTh CIIOCOOBI BBIX0JIa U3 CUTYallUH
Heycrexa.

YMeTb OIIEHUTH CTETEHb YCICIIHOCTHA CBOCH WHIMBUIYAJIbHOW 00pa30BaTEIbHON IEATEILHOCTH.

JlaBaTh OLIEHKY CBOUM JIMYHOCTHBIM Kaue€CTBaM U YepTaM XapakTepa («KaKoB sI»), ONPEeNsITh HallpaBJIE€HUs CBOETO
pa3BUTHS (KKAKUM 51 XOUY CTaTh», «4TO MHE JUIsl 3TOTO HAJ/I0 CHIENATHY).

Cpeocmeom ¢hopmuposanus peryassTUBHbIX Y'Y [l ciykaT TEXHOJIOTUS MPOOIEMHOI0O AUAIOra Ha dTale U3y4eHUs
HOBOT'0 MaTepHalla ¥ TEXHOJIOTUS OLIEHUBAaHUS 00pa30BaTeNbHBIX JOCTIKEHUN (YUeOHBIX YCIIEXOB).

Tosznasamenvuvie YYV/I:

AHanu3upoBaTh, CPAaBHUBATD, KJIACCUPHUIIMPOBATH U 0000I1aTh TOHSTHS:
- 1aBaTh OINpE/IeIEHUE MOHATHIM Ha OCHOBE M3YYE€HHOIO Ha pa3MyHbIX IPEeMETax yueOHOT0 MaTepuana;
- OCYILIECTBJIATH JIOTHYECKYIO ONEPALIMIO YCTAHOBJIEHUS POI0-BUA0OBBIX OTHOILIECHUIA;

- 0000111aTh MOHITHS — OCYIIECTBIIATH JIOTHYSCKYIO OIEPAIIHIO IIepeXxoa OT MOHATHS C MEHBIIINM 00BEMOM K
IOHSITHUIO C OOJIBIINM OOBEMOM.

CTpouTh JOTHYECKOE pacCyXACHNE, BKIIIOYAIOIIee YCTaHOBIIEHNE MPUYMHHO-CIIEICTBEHHBIX CBS3EH.

COSI[aBaTI) MOJCIIN C BBIACIICHUEM CYIICCTBEHHBIX XapaKTCPUCTUK O6’bCKTa, HpCO6p&30BBIBaTB MOJCIH C TCJIbIO
BBISAABJICHU S O6IHI/IX 3aKOHOB, OIIPEACIAIONNX TaHHYIO ITPEAMETHYIO 00J1aCTh.

[IpencraBasaTs HHPOPMAIUIO B BUAE KOHCIIEKTOB, Ta0JIUI, CXeM, TpaduKOB.

[IpeobOpa3zoBbiBaTh MHGOPMALIMIO U3 OJHOTO BHIA B IPYrOi U BEIOMPATH yIO0OHYIO 1151 ceds hopmy pukcanuu u
npencrasieHus nHpopmanmu. [IpenctaBiate HHGOPMAIIUIO B ONTHMAIBHON (opMe B 3aBUCMOCTH OT aJIpecaTta.

[ToHnMas MO3ULIMIO IPYTOTO, Pa3InyaTh B €M0 PeUr: MHEHHUE (TOUKY 3pEHUs), T0KA3aTeIbCTBO (ApTryMEHTHI), (DaKThI;
TUIOTE3bl, AKCUOMBI, TECOPUU. J[JI51 3TOT0 caMOCTOATENBHO UCTIOIB30BATh PA3IMYHbBIC BU/IbI UTEHUS (U3yYaroliee,
MIPOCMOTPOBOE, 03HAKOMUTENHHOE, TOUCKOBOE), MPUEMbI CITYILIAHUS.

CamMomy co31aBaTh HICTOYHUKH MH(OPMAIIMK PA3HOTO TUIA U JJISl Pa3HBIX ayAUTOPHIA, COONMI0AATh
MH(OPMALMOHHYIO TUTHEHY U IIpaBHia THOPMAIIMOHHOM 06€30MacHOCTH.

YMeTh UCIIOIB30BaTh KOMIIBIOTCPHBIC U KOMMYHUKATMOHHBIC TCXHOJIOTUHU KaAK UHCTPYMCHT JISA JOCTUKCHHUS CBOUX
neiae. YMeThb BBI6I/IpaTB AZICKBATHBIC 3a1a4€ MHCTPYMCHTAJIbHBIC IIPOTPAMMHO-AIIIAPpaTHBIC CPEACTBA U CCPBUCHI.

Cpeocmeom ¢hopmuposanus no3HaBatenbHbIX Y'Yl cayxar ydeOHbIH MaTepual U IPOAYKTUBHBIE 3a/IaHHs
yueOHUKa, HalleleHHble Ha 1—4-i TMHUYU pa3BUTHSL:

- OCO3HaHUe poju BeulecTs (1-51 TuHUS pa3BUTHA);

- pacCMOTpEHHE XUMUYECKUX MPOLECCOB (2-51 JIMHUS Pa3BUTHSA);

- UCTIOJIb30BaHNE XUMHUECKUX 3HAHUH B OBITY (3-51 JIMHUS pa3BUTHS);
- 00BsICHEHHE MHpa C TOYKH 3PEHUS] XUMUH (4-51 JTUHUS pa3BUTHS);

- OBJIaICHHUEC OCHOBaAMM METOJ0B €CCTCCTBO3HAHUA (6-5[ JIMHUA pa3BI/ITI/I$I).



Kommynuxamuenvie YYJ/I:

OTcrauBas CBOIO TOUKY 3pEHHUS, IPUBOIUTH APTYMEHTHI, IOATBEPK1asi UX (paKTaMu.

B muckyccun ymMeTh BBIIBUHYTH KOHTPAPTYMEHTHI, Tiepedpa3upoBaTh CBOIO MBICIH (BIIAJICHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH).

Yuurscs KPUTHYHO OTHOCUTLCA K CBOCMY MHCHHIO, C JOCTOMHCTBOM IIPU3HABATH OIINOOYHOCTE CBOETO0 MHEHHUS
(eciiu OHO TaKOBO) U KOPPEKTUPOBATH €TO.

[ToHuMas mo3ULKIO IPYTrOro, pa3jinyaTh B €r0 PeUn: MHEHUE (TOUKY 3pEHMSI), JO0Ka3aTeIbCTBO (ApIryMEHTHI), (PaKThl;
TUIOTE3bI, aKCHOMBI, TEOPUU.

VYmeTs B3IJIHYTH HAa CUTyalluIoO C HHOM MO3UIMHU KU J0Tr0BApUBATHCA C IHOAbMH MHBIX HO3I/IHPII>JI.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y Y] CITy>)KaT TEXHOJIOTHUS MPOOIEMHOTO quaiora (TIo0y K Tarornuii
Y TIOJBOISIINNA TUAJIOT) ¥ padoTa B MJIBIX TPYIITIAX, TAKKE UCMOJb30BaHUE HA YPOKAX JIEMEHTOB TEXHOJIOTUH
MPOJYKTUBHOTO YTCHHUSI.

I.leBﬂTHKIIaCCHI/IK HAY4YMTCH:
* OOBSICHSTH CYTb XUMHWYCCKUX MPOLECCOB U UX NPUHUOUITHAIIBHOC OTIINYHUEC OT q)HSI/I‘IeCKI/IX;
® Ha3bIBaThb MMPU3HAKU WU YCJIOBUA NPOTECKAHUA XUMHUYCCKUX peaKHHﬁ;

* YCTaHaBJIMBATh MPUHAIIEKHOCTh XUMUYECKON PEAKIIUU K ONPEIeIEHHOMY TUITY IO OJJTHOMY U3
KJIaCCU(UKAITMOHHBIX MPU3HAKOB: 1) 10 YKCITY ¥ COCTAaBY MUCXOHBIX BEIIECTB U MPOAYKTOB PEAKINH (pEeaKIUU
COCTMHEHMS, PA3JIOKEHUS, 3aMEIIIEHUS 1 00MEHA); 2) 10 BBIICIICHUIO WIIN TTOTJIOMICHHUIO TETUIOTHI (peaKiiuu
9K30TEPMHUUECKUE U SHJIOTEPMUYECKHE); 3) 10 U3MEHEHHIO CTETIEHENH OKUCIICHNUS XUMHUYECKUX IEMEHTOB (peakiuu
OKHUCJIUTEIbHO-BOCCTAHOBUTEINBHBIE); 4) 110 00paTUMOCTH Ipolecca (peakuu o0paTuMble U HeoOpaTUMBIE);

* Ha3bIBaTh (DAaKTOPBI, BIUSIONINE HA CKOPOCTh XMMHUECKUX PEaKIUit;
* Ha3bIBaTh (DaKTOPBI, BIUSAIONIME HA CMELIEHIE XMMHUYECKOTO PAaBHOBECHS;

* COCTaBJIATh YPaBHEHUS JICKTPOJUTUUECKON TUCCOIUAIINN KUCIIOT, IIEJ0UYeH, COJIeH; TTOTHBIC U COKPAIIEHHbBIS
MOHHBIC YpaBHEHUS PEaKIMii 0OMEHa; ypaBHEHHS OKHUCIUTEIIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA;

* IPOTHO3UPOBATH MPOAYKTHl XUMUUECKUX PEAKIMA 10 popMyaamM/Ha3BaHUSIM UCXOTHBIX BEILIECTB; ONPEACTATh
UCXOJHbIE BellecTBa 1o popMyiamM/Ha3BaHUSIM MIPOIyKTOB pEaKlnu;

* COCTABJISITh YPAaBHEHUS PEAKIIHi, COOTBETCTBYIOIIUX MOCIEI0BATEILHOCTH («IIETIOUKE)) MpeBpalleHui
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIacCOB;

* BBISIBIIATH B IIPOIIECCE IKCIIEPUMEHTA MTPU3HAKHU, CBUIETEIbCTBYIOIIUE O MPOTEKAHUN XUMHUYECKON PEeaKIIHH;
* IPUTOTOBIISATH PACTBOPHI C OMPENIEIEHHON MacCOBOIl 10Jiel paCTBOPEHHOTO BEILIECTBA;
* OMPENIENSTh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIIOT U IIeJI0UEH M0 U3MEHEHUIO OKPACKU UHAUKATOPOB;

* IPpOBOAUTHb KAYCCTBCHHBLIC PCAKIIUHU, ITOATBCPKAAOINUC HAJTUYIMUEC B BOAHBIX PACTBOPAX BCHICCTB OTACIBbHBIX
KaTHOHOB M aHHMOHOB.

¢ OopeACIATh NPUHAICKHOCTh HCOPTaHUYCCKUX BCIICCTB K OAHOMY U3 U3YUCHHBIX KHaCCOB/prrIHZ MCTAJJIBI 1
HEMCTAJJIbI, OKCHAbI, OCHOBAaHH, KHUCJIOThI, COJIH,

¢ COCTaBJIATH (I)OpMy.]'IBI BCIICCTB 110 UX HAa3BAHUAM,
¢ OpCACIATb BAJICHTHOCTD U CTCIICHb OKUCIICHHUS 3JICMCHTOB B BCUICCTBAX;

¢ COCTaBJIATH CI)OpMy.]'IBI HCOPraHNYCCKUX COCIMHEHUH 1O BAaJICHTHOCTSAM U CTETICHSIM OKHCJICHUS 9JICMCHTOB, a4 TaKXC
3apsAadaM HOHOB, YKa3aHHBIM B Ta6n1/1ue pPacTBOPUMOCTHU KUCIIOT, OCHOBaHMI U coneﬁ;

* OOBSICHATH 3aKOHOMCPHOCTH U3MCHCHUA (I)I/I3I/I‘-ICCKI/IX 1 XMMHYECKHX CBOMCTB MMPOCTHIX BCHICCTB (MCTaJ'IJ'IOB )51
HCMCT&J’IJ’IOB) 1 UX BBICHIHMX OKCHUIOB, O6pa3OBaHHLIX 9JICMCHTaMHU BTOPOT'0 U TPCTHLETO MEPHUOIOO0B;

¢ Ha3bIBAThb 06IJ_II/IC XUMHUYCCKUEC CBOﬁCTBa, XapaKTCPHBIC UIA T'PYIII OKCUIOB: KUCJIIOTHBIX, OCHéBHLIX, aM(bOTepHBIX;

* Ha3bIBaTh OOIINE XUMUYECKHIE CBOMCTBA, XapaKTePHBIE IS KAKIOTO U3 KIAaCCOB HEOPTAHUYECKUX BEIIECTB:
KHUCJIOT, OCHOBAHUM, COJIEH;



¢ IPUBOJUTH IPUMCPBI peaKuHﬁ, MOATBCPKAAOIIUX XUMHUYCCKUC CBOICTBa HCOPraHN4CCKNUX BCIICCTB: OKCHUIOB,
KHCJIOT, OCHOBAHUI U COJICH;

¢ OpCACIATh BEIICCTBO-OKUCIIMTEIIb U BCIICCTBO-BOCCTAHOBUTCIIb B OKHCIIMTCIIbHO-BOCCTAHOBUTCIILHBIX PCAKIIUAX

* COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTENILHBIN OaaHC (U1 M3y4eHHBIX PEAKLUi) 10 MPEII0KEHHBIM CXeMaM
peaxkuuii;

* POBOAUTH JTA0OPATOPHBIEC OTBITHI, TIOATBEPKAAIOIINE XUMHUYECKHNE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX
BCIICCTB;

* IPOBOAUTH J1JAOOPATOPHBIE OTIBITHI IO TOIYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BELIECTB: BOAOPO/A, KUCIOPOAa,
YTJIEKUCIIOTo ra3a, aMMHaKa; COCTaBJISATh YPaBHEHUS COOTBETCTBYIOIUX PEaKIUM.

IleBﬂTHKIIaCCHI/IK MOJIYIUT BO3MOKHOCTH HAYIUTHCH:
¢ COCTaBJIATh MOJICKYJIAPHBIC U ITOJITHBIC NOHHBIC YPAaBHCHUSA 110 COKpaHIéHHI)IM HOHHBIM YPaBHCHUAM;

* IPUBOJUTH ITPUMCPBI peaKuHﬁ, MOATBCPKAAIOIINUX CYIIECCTBOBAHUC B3AaMMOCBA3H MCXKY OCHOBHBIMHU KJIaCCaMU
HCOPraHNM4CCKUX BCIICCTB,

* IPOTHO3UPOBATH PE3YNIbTATHI BO3AEHCTBHS pa3INUHbIX (PaKTOPOB HAa M3MEHEHUE CKOPOCTH XUMUYECKOH peaklinu;
* IPOTHO3UPOBATH PE3YNIbTATHI BO3AECUCTBUS Pa3IMYHBIX (JaKTOPOB HA CMEILEHNE XUMUYECKOTO PAaBHOBECHSL.
* IPOrHO3UPOBATh XUMUYECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTAaBa U CTPOCHUS;

® IIPOrHO3UPOBATH CIIOCOOHOCTE BCIICCTBA MPOABJIATh OKHUCIIMTCIIBHBIC UJIK BOCCTAHOBUTCIIBHBIC CBOICTBA C y‘IéTOM
CTEIICHEH OKUCIICHUS OJIEMCHTOB, BXOJAIIUX B €I'0 COCTaB,

* BBISIBJISITH CYIIECTBOBAHUE T€HETUUECKON B3aUMOCBSI3H MEX/TY BEIIECTBAMH B PAJY: MPOCTOE BEIIECTBO — OKCHU/T
— THAPOKCHU]] — COJIb;

* XapaKTEepU30BaTh 0COOBIC CBOKMCTBA KOHIICHTPUPOBAHHBIX CEPHOM M a30THON KHUCIIOT;

* IPUBOJIUTH IPUMEPHI YPAaBHEHUH pEaKIIMii, JIeKalINX B OCHOBE MPOMBILIUIEHHBIX CIIOCOO0B MOJTyYEHUsI aMMHaKa,
CEpHOM KUCIJIOTHI, YyT'yHa U CTaJH;

* OMUCHIBATh (PU3MUECKHUE U XUMUYECKUE MPOIIECCHI, SBISIOUINECS YaCThI0 KPYrOBOPOTa BEIIECTB B IPUPOJIE;

¢ OpraHru30BbIBATh, IPOBOAUTE YHCHHUYCCKUEC ITPOCKTHI 10 UCCIECAOBAHNUIO CBOMCTB BE€IICCTB, UMCIOIIIUX BA’)KHOC
IMPAKTHUYCCKOC 3HAYCHHUC.

1. COAEP/KAHUE YYEBHOI'O KYPCA

XUMMUA 9 knacc 6a30BbIi ypoBeHb (684acoB)

IloBTOpenue kypca xumuu 8 kiaacca (5 4). [leppoanueckuii 3aK0H U MEPUOINYECKAs CUCTEMA XUM. 31eMeHTOB /1.
N. MenneneeBa B CBET€ CTPOCHHUS aTOMOB. Xumuyeckas cCBsaA3b. CrpoeHue BemniectBa. OCHOBHBIE KJIACCHI
HEOPraHMYECKHX COCAMHEHUH: MX cocTaB, Kiaccudukaius. OCHOBHbBIE KJIACChl HEOPTAHUYECKHX COCAMHCHHUH: MX
CBOMCTBA. Pacu€rsl 10 XMUMHUUYECKUM YPABHEHUSIM.

Hemonctparmu. Tabnuna «Bugsl cBsazeit». Tabnuia « TUIBI KPUCTANTHYECKUX PEHIETOK

Pa3nes 1. Muoroodpasue xumnueckux peakuuni (18 u).

Tema 1. Knaccudukanus XuMu4eckux peaxkiuii (6 9)

Knaccugukanuss XuMHUECKUX peakluil, peakiMyi COSAMHEHUs, Pa3JIoKeHHs, 3aMelieHusi, ooOMeHa. OKUCIUTENBHO -
BOCCTaHOBHTENbHBIE peakuuu. OKUCIUTENb, BOCCTAHOBUTEIb, IPOIIECCHl OKUCIEHHs, BOcCTaHOBJeHUs. CocTaBiieHue
YpaBHEHUH OKHCIUTEIHHO - BOCCTAHOBUTEIBHBIX PEAKIMIA C MMOMOIIBI0 METO/1a 3JIEKTPOHHOTO OanaHca.

TennoBblie 3 HEeKTH XUMUYECKUX peaKIMi. DK30TepMUUECKUE U SHAOTEPMUUECKUE PEAKIIHH.

Tepmoxumuyeckue ypaBHeHUs. CKOPOCTh XUMUYECKUX peakiuid. DaKkTopbl, BAUSIONIME HA CKOPOCTh XUMHUYECKUX
peakuuii. [leppoHayanbHble NPeACTAaBICHUS O KaTalu3e.

Hemoncmpayuu. [Jemoncmpayusi onvimos, 6blACHAOWUX 3A6UCUMOCb CKOPOCMU XUMUYECKUX peakyui om
DPa3UUHbIX haKkmopos.



Tabnuywvr « Obpamumvle peakyuuy, «Xumuueckoe pasnogecuey, « CKOpocmos XUMUYECKOU PeaKyuuy.

Pacuemnvie 3a0auu. Pacuemvi no mepmoxumuyueckum ypasHeHusMm.

IlIpakmuueckaa paboma Nel. H3yuenue enuanus ycioeuil npoeedeHuss XuMuueckoll peakyuu Ha eé CKoOpocmbo.
Oo6paTtumbie peakuu. [IoHATHE O XUMHYECKOM PaBHOBECHUH.

Tewma 2. Dnexrponutudeckas auccoruanus (12 u)

XUMHUYECKUE PeaKiy, UIyIIME B BOJHBIX PACTBOPaX. DIECKTPOIUTHI U HEANEKTPOauThl. Monbl. KaTHOHBI M aHUOHBL.
I'mppatHas Teopus pacTBOpOB.

DNEKTPOTUTHYSCKAS JUCCOIUAINS KHUCIIOT, OCHOBaHWMU, coiei. CnaOble W CWIBHBIE 3JCKTPOIUTHL. CTEreHb
muccolranuu. Peakiiuu noHHOTO 0OMeHa. Y CIIOBHSI TPOTEKaHUs peakifii oOMeHa 70 KOoHIa. XUMHUYECKHUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COCAMHEHHUH B CBETE MPEJCTaBICHUN 00 3JIEKTPOJMTUYECKON AUCCOLHAIIUU U
OKUCITUTEIBHO — BOCCTAHOBUTEJIHHBIX PEAKITUSX.

[TonsTHE O THAPOIN3E COJIEH.

Pacuémur no ypasnenusm xum. peakyuti, eciu 00Ho U3 gewyecms 0aHo  usbvimke.

Jemoncmpayuu. Hcnvimanue pacmeopos eewjecme HaA 2NeKMPUUECKYI0 Npo8oOOUMOCMb. J{gudiceHue UOoHO8 8
IIeKMpU4ecKkom noie.

Jlabopamopuvie onvimul. Peakyuu obmena medxncoy pacmeopamu 31eKmpoaumos.

Ilpakmuueckan padoma Ne2. Pewwenue sxcnepumenmanvusix 3a0au no meme «Ceoiicmea Kuciom, 0CHOGAHUIL U
coJlell KaK 371eKmpoiumosy.

Konmponsnaa padboma Ne 1 no memam «Knaccugukayusa xumuueckux peaxkuyuity u «InekmpoaumuiecKkasn
ouccouuauusy».

Pazgen 2. MHoroo0pasue Bemecrs.

Tewma 3. 'anorenst (4 )

Hemeramnsbl. ["anorensl. IlomoxkeHrne B MEPUOAMYECKON CUCTEME XMMHUYECKHX AJIEMEHTOB, CTPOEHHUE UX aTOMOB.
Haxoxnenue B mpupoe.

du3nyecKue U XUMHYECKHE CBOMCTBA TajioreHoB. [lonmyueHue u mpuMeHeHue rajoreHoB. Xjop. duszndeckue u
XUMHUYECKUe cBoMcTBa xyopa. [Ipumenenue xmopa. XmopoBomopona. @usnueckue coiictBa. [lomyuenue. Consinast
KucaoTa u ee conu. KauecTBeHHas peakuiys Ha XJIOpUA — HOHBL. Pacrio3HaBaHue XJ0pua0B, OpOMHUI0B, HOIUIOB.
Hemoncmpayuu. @usuueckue ceoticmea 2anozenos. Ilonyuenue xa10poeooopoda u pacmeopenue e2o 8 800e.
Jlabopamopusie onvimwi. Pacnosuasanue consaHolU KUCIOMbL, XA0PUO08, OPOMUO08, UOOUA08 U 100d.
Ilpakmuueckas paooma Ne 3. Ilonyuenue conanoit Kucaiomol u uyueHue e€ ceoucma.

Tewma 4. Kucnopon u cepa (6 1)

Kucnopon u cepa. [lonoxkenne B MepHOIUYECKON CHCTEME XMUMHUYECKUX 3JIEMEHTOB, CTpoeHHe uX atomoB. Cepa.
Annotponusi cepel. dDusnueckue M XuMHUeckue cBoicTBa. Haxoxxnenwe B mipupone. IlpumeneHue cepsbl.
Cepoogopoa. CepoBoI0poHas KUCIIOTa U ee coyid. KauecTBeHHas peakius Ha cyiibdua- nonsl. Okcun cepsl (1V).
CepHast kuciotra. XMMHYECKHE CBOMCTBa pa30aBlIeHHONW W KOHIIEHTPUPOBAHHOW CEpHOM KHCIIOTHL. KadecTBeHHas
peakiusi Ha cyabdaT- HOHBL. XHMHUYECKHE pEaKlUH, JIekallhe B OCHOBE IMONYyYEHHUS CEpHOW  KHUCIOTHI B
MPOMBIIITIEHHOCTH. [IpuMeHeHne cepHOi KUCTIOTHI.

Lemoncmpayuu. Annomponus kuciopooa u cepol. 3HAKOMCMBEO ¢ 00pa3yamu NPUPOOHLIX CYIbDHUd08, CyIbdhamos.
Jlabopamopuvie onvimsi. Pacnoznaganue cynvguo-, cynvpum- u cyibpam-uornos 8 pacmeope

Ipaxmuueckas paboma. Pewenue sxcnepumenmanvhvix 3a0au no meme « Kuciopoo u cepay.

Tema 5. Azot u pocdop (9 u)

A3zoT u ¢ochop. IonoxkeHnne B MepUOJUUECKON CHUCTEME XMMMUYECKHX JJIEMEHTOB, CTPOCHHE UX aTOMOB. A30T,
¢u3nyeckne M XUMHYECKHE CBOWCTBA, MOJIydeHME W IpuMeHeHue. KpyroBopoT a3ora B mpHupojae. AMMMHAK.
dusnuecKkue U XMMHUYECKHE CBOMCTBA, MojydyeHue, npuMeHeHne. Conu aMMOHMsI. A30THas KMCJIOTa U €€ CBOMCTBA.
OxucnuTenpHble CBOWCTBA a30THOM KUCIOTHI. [ToydyeHue a30THONW KHUCIOTHI B JabopaTopun. XUMHUYECKUE PEeaKIuH,
JIeKaIiue B OCHOBE MOJyYE€HHUS a30THOW KHMCIIOTHI B ipoMbliieHHOCTH. [Ipumenenue. Cosu. A30THbIE y10OpeHuUs.
®ocdop. Amnorpornus. Puzndeckue u xumuueckre cpoiictBa. Oxenn pocdopa (V). PochopHas Kucnora, ee Coau u
ynoOpeHwus.

Hemoncmpayuu. Ilonyuenue ammuaxka u e2o pacmeopenue 6 6oode. (O3HaKomieHue ¢ 0bpazyamu NpuUpoOHbIX
HUmpamos, ¢hocgamos.

Jlabopamopnvie onwvimel. Bzaumooleiicmeue coneii ammoHus co wenodamu. O3HaKomaeHue ¢ a30MHbIMU U
gocopnvimu yoobperuamu.

Ilpakmuueckasn paboma Ne5. Ilonyuenue ammuaxka u uzyuenue e2o c60lucme.



Pewenue 3aoau na onpedenenue maccosoii (06bEMHOU) 00U 6bIX00A NPOOYKMA peakyuu om meopemuiecKu
BO3MOICHO2O.

Tema 6. Yriepon u kpemuuit (8 u)

VYranepon u kpemHuil. llonokeHue B INEPUOJUUECKON CUCTEME, CTPOEHHUE aTOMOB. YTIuepoi. AJUIOTPOIHSL.
du3nuecKue U XMMUYECKHE CBOWCTBA yriiepoja. AyncopOuus. YrapHblil ra3. YTIeKHCIbi ra3. YToiabHas KUCIOTa U
ee cosin. KauectBennas peakiust Ha kapOoHaT — HOHBL. KpyroBopot B pupoe.

Kpemuuii. Oxcun kpemuus (1V). KpemnueBast Kuciora u €€ CoJ.

Crexio. LlemeHT.

Hemoncmpayuu. Kpucmaniuueckue pewemku aimasa u epaguma. 3Haxomcmeo ¢ obpazyamu npupooHbIX
Kapbonamos u cunuxkamos. O3nakomaeHue ¢ pasiudnvimu euoamu monausa. O3nakomieHue ¢ 6uoamu Cmekid.
Jlabopamopuvie onvimel.  O3Hakomnenue O CEOUCMBAMU U  63AUMONPEBPAWEHUAMU — KApOOHAMOo8 U
euopokapbonamos. Kauecmeennwvie peaxyuu na kapbonam- u CUNUKAM-UOHbL.

Ilpakmuueckaa paooma Neb. Ilonyuenue oxcuoa yznepooa (IV) u uzyuenue ezo ceoiicme. Pacnoznasanue
Kapoonamoe.

Pewenue 3a0au na sviuucnenue maccol unu 06véma npooOyKma peaxyuu no U3eeCmHoU macce Ui 06LEmy ucxooHo20
gewecmaa, cooepaicauieco npumecu.

Konumponsnan paboma Ne2 no meme «Hememannwiy.

Tewma 7. O61ue cBoiictBa Metaiios (11 )

Meramnel. [lomoxkeHne B TEPUOIUYECKOW CHUCTEME, CTpO€HUE aToMOB. Mertanueckas cBs3b. Duszndeckue
CBOMCTBA. Psim akTHBHOCTH METaJIIIOB. CBOMCTBA MeTa/utoB. O01ue criocoOsl moyueHus. CruraBbl METaJLIOB.
[llemouynsie metamnel. [lonokeHne B MEPUOJAMYECKON CHCTEME, CTpoeHHEe aTomMoB. Dusnueckne ¢ XUMHUYECKHE
cBoiictBa. I[Ipumenenue. Haxoxnenue B mpupo/e.

[[lemoyHo3emenpHbIe METALIBL. [loOKEeHHE B MEPUOTUYECKON CHCTEME, CTpOoeHHe aToMoB. Du3WYECKHe |
xuMHu4ueckue cBoiictBa. Ilpumenenue. Haxoxaenue B npupoae. Maruuii 1 KaiablUi , UX BaXXHEUIIIUE COCTUHECHUS.
XKecTkocTb BOJBI U CLIOCOOBI €€ YCTpaHEHHUS.

Amomunuii. [losokeHne B MEPUOIUYECKON CUCTEME, CTpOeHHE aTOMOB. DU3NUECKME U XUMHUYECKHUE CBOMCTBA.
[Ipumenenne. Haxoxnenue B npupoie. AMGOTEPHOCTh OKCH/IA U THAPOKCHIA ATFOMUHUS.

Kenezo. I[lonoxxkeHue B MEPUOJUYECKON CHUCTEME, CTpOEHHUE aTOMOB. DPU3MYECKHME U XUMHUYECKHE CBOMCTBA.
[Tpumenenne. Haxoxaenue B mpupoje. BaxHelie coeTMHCHUS Kete3a: OKCHIBI, THAPOKCUIBI U con xkene3a (1)
u xenesa (I11). KauecTBeHHas peakiusi Ha HOHBI.

Jemoncmpayuu. 3nakomcmeo ¢ obpazyamu 8adCHeUwux coiel Hampus, Kauus, NPpUpoOHbIX COeOUHEHUl Kalbyus,
pyoamu xcene3a, COEOUHEHUAMU aniOMUHUsA. B3aumooleiicmsue wjelouHblX, Wel0YHO3eMeNbHbIX Memaniios U
anomunus ¢ 8odot. Corcueanue xene3a 8 KUCI0pooe U Xaope.

Jlabopamopuvie onvimsi. [lonyuenue 2uopokcuoa antoOMuHus U 63auUMoOelcmsue e20 ¢ KUCIOMAMU U Welodamu.
Tonyuenue euopoxcuoos scenesa(ll) u (Ill) u 83aumooeticmsue ux ¢ KUCIOMAMU U WeTOUAMU.

Ilpakmuueckas paboma Ne7. Peuwienue 3xcnepumeHmaibHulx 3a0a4 no meme «Memanivl u ux coeOuHeHun».
Konumponvnana paboma Ne3 no meme «Qougue ceoiicmea memanioe

Paznen 3. KpaTkuii 0030p BakHeHIIIMX OPraHMYeCKUX BelIeCTB.

[Ipenmer opranuueckoil xumuu. Heopranumyeckue M OpraHUYECKHUE COCIUHEHHUS. YTJIEpPOJ — OCHOBA >KU3HM Ha
3emiie. OCOOEHHOCTH CTPOCHUS aTOMa Yriiepo/a B OPraHU4eCKUX COCTUHEHHSIX.

VYrnesogoponasl. [IpeaenvHbie yrimeBomoponbl. MertaH, sTaH, mpomnaH. CTpyKTypHble (DOPMYNBI YTI€BOAOPOIOB.
I'omonoruueckuii psia OpeneabHbIX yrieBoAOpoA0B. 'oMonoru. @u3nyeckue U XUMUYECKUE CBOMCTBA MPEAEIbHBIX
yriaeBoopoJoB. Peakiuu ropenue u 3amenienus. Haxoxnenue B npupoge. [Ipumenenue.

Henpenenbuble yraeBoaopoabl. DTUICHOBBIM psAJl HENPEAENbHBIX YIIIEBOJAOPOJOB. JTuieH. Dusmyeckue u
XUMUYECKHUE CBOMCTBA 3TWiIEeHA. Peakuuss npucoeanHeHus. KaduecTBeHHble peakuuu. Peakius moauMepu3alvi.
[Tommatuinen. [lpumenenue sTuneHa.

ALIeTUNIEHOBBIN Psii HEPEAEIbHBIX YIIIeBOA0pOoI0B. AuetuieH. CBolcTBa aneruineHa. [Ipumenenue.

[IpousBoHbIEe yriaeBoA0poa0B. KpaTkuit 0030p OpraHM4eCKUX COSTUHEHHI: 0JHOATOMHBIE CITUPTHI, MHOTOATOMHBIE
CHUPTHI, KapOOHOBBIE KHUCIOTHI, CIOKHBIE 3(QUPHI, KUPBI, YIJIEBOJbI, aMHHOKHCIOTHI, Oenku. Ponp OenkoB B
OpraHu3Me.

[lonaTHEe O BBICOKOMOJNEKYIAPHBIX BemniecTBax. CTpyKTypa MOJUMEPOB: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTeneHb nonuMmepusanuu. [lonusTuneH, noaunponusieH, NoJIMBUHIIXIOPUL.

Hemoncmpayuu. Mooenu monekyn opeanuyeckux coeOuHeHull, cxemvl, madIuybsl.



Topenue yeneo0opo0os u obnapysicenue npoOyKmos ux 20peHusl.
Obpa3sywl Heghmu u NPoOOYKmMo8 ux nepepabomiu.

Buoeoonvimoi no ceéoticmeam oCHOBHbIX KIACCO8 eeuecms.

Pacuemnvie 3a0auu. Yemanosnenue npocmetiuieti hopmynvl geujecmaa no Maccosvim 00IsAM INEMEHMO8.

I1l. TEMATUYECKOE NIVIAHUPOBAHMUE (110 pa3aejaam)

Ne/m | HammeHnoBanue pasiena KosmmuectBo KosmuecTBo Kontpoasubie | [IpakTHyeckue
4acosB 10 4acoB B padoThI padoThI
nporpamMmme pabouei

nporpamme
1. IToBTOpeHue Kypca xumuu 8 3 5
KJ1acca

2. MHoroo6pa3ne XuMHYeCKHX 13 18 1 2

peakuuii

3. MHoroo0pa3ue BeecTB 41 38 2 5

4, KpaTkuii 0030p BaxkHeHmmx 10 7 1 -

OpPraHHYecKHX BellecTB
Hroro 68 68 4 7




KAJIEHIAPHO —- TEMATHYECKOE IINTAHUPOBAHUE
Xumusa 9 kJjacc 0a30Bblil YPOBEHbD (68 uacos).

Ne Tema ypoka Koa- Mara Koppexk | IIpume
ypoka BO NpoBe/IeHUs HHOHHA | YaHUA
4acoB | MJaH ¢paxr |
pabora
1 2 3 4 5 6 7
IloBTOpEHNE OCHOBHBIX BONMPOCOB Kypca 8
KJacca (5 4.)
1 [Ieproanueckuil 3aKOH U IEPUOIAYECKAS] CUCTEMA XUM. 1
anemeHToB JI. 1. MenpeneeBa B CBeTE CTPOCHHSI aTOMOB
2 Xumunyeckas cBsizb. CTpoeHHE BEUIECTBA 1
3 OCHOBHBIE KJIaCCHl HEOPTAHUYECKUX COCTMHEHUH: MX 1
COCTaB, KJlacCCU(pUKAIUS
4 OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COETMHEHUMN: X 1
CBOMCTBA
5 Pac4€Thl 10 XMMHYECKUM YpaBHEHUSM 1
Paznea 1. MuorooOpasue xummnuyeckux peaxkuuii (18 u)
6 Tema 1. Knaccugpuxayus xumuueckux peaxyuii (6 1) 1
OKHCITUTETEHO-BOCCTAHOBUTEILHBIC PEAKITUH.
7 Peakinu coenHeHUs, pa3lioKECHUS, 3aMEIICHHS 1 1
0oOMEeHa C TOYKH 3PCHUS OKHUCIICHHS 1 BOCCTAHOBJICHHS.
8 TennoBoii 3 PexT XuMHIECKUX peakiuii. IK30 - U 1
SHAOTEPMHUUYECKUE PEAKIIHH.
9 CxopocTh XUMUYECKUX peakiuii. [leppoHavyanbHbIe 1
MIPEJICTaBJICHUSI O KaTaJln3e.
10 | IlpakTuyeckasi pa6ora Nel. M3yueHue BJIAUSIHUSI 1
YCJOBHH NMPOBeJAeHNsI XUMUYECKO peakuuu Ha eé
CKOPOCTb.
11 | O6parumble u HeoOpaTuMbIe peakiuu. [lonsaTue o 1
XMMHYECKOM PaBHOBECHUHU.
12 Tema 2. Dnexmporumuyeckas ouccoyuayus (12 1) 1
CymHOCTh npoliecca IEKTPOJIUTUIECKON JUCCOIMAIIHIH.
13 | DnekTpoauTHUecKasi TMCCOLUALUS KUCIOT, OCHOBaHHM U 1
COJIEN.
14 | Cnabble u cuiibHBIC 31eKTPOIUTHI. CTEeTeHb 1
JMCCOLIMAINU.
15-16 | Peakiuu MOHHOTO OOMEHA U YCIOBUS UX MPOTEKAHUS. 2
JL.O. Ne 1. Peaxkyuu obmena medxncoy pacmeopamu
91eKMPOIUNO8
17-18 | Xumuueckue CBONCTBA OCHOBHBIX KJIACCOB 2
HEOPraHMYECKUX COSIMHEHHI B CBETE MPECTaBIeHU 00
ANEKTPOJIUTUYECKON TUCCOLUAIIMN U OKUCTUTENHHO-
BOCCTaHOBUTEJILHBIX PEAKITUSIX.
19 ['uaponus coei. 1
20 | IIpakTnueckas padora Ne2. Pemenne 1
IKCIEPUMEHTAIBLHBIX 33124 10 TeMe «CBoiicTBa
KHCJIOT, OCHOBAHUI M COJIeH KAK YJICKTPOJUTOBY.
21 | Pacuémsi no ypasHeHusm Xum. peakyuti, eciu 00HO U3 1
seulecme 0aHo 6 uzdvImKe.
22 | OGoOmieHne 1 cucTeMaTH3aIs 3HAHUH 110 TeMaM 1

«Knaccugukanus XUMHYECKUX peaKIui» 1
«DNEKTPOJUTUYECKAS TUCCOLUALIUSD.




23

KonTpouabHnas padora Ne 1 mo remam
«Kimaccupukauus XuMHYECKHX peakuuii» U
«JIEKTPOJMTHYECKAS TUCCOIUALMY.

Pa3nea 2. Muorooopasue BemectB (38 4)

24

Tema 3. I'anozenwvi (4 u)

OOm1ast xapakTepucTUKa HeMeTauioB. [lonoxxenue
TaJIOTCHOB B TIEPUOMYECKOM TaOJIMIIe U CTPOCHHE MX
aToMoB. CBOHCTBA, IMOJIyYCHUE U TIPUMEHEHUE
rajioreHoB. Xuop. JI. O. Ne 2. 3nakomemeso ¢ obpazyamu
NPUPOOHBIX COCOUHEHUNI HEMEMALII08 (XJIOPUOAMU,
cynb@uoamu cyrbgamamu, HUMpamamis)

25

XJIOPOBOJOPOJI: TTOJTYYEHHUE U CBOKCTBA.

26

Coustas kucinorta u eé conu. JIL.O. Ne 3. Kauecmeennas
peaxyusi Ha X10pUO-uoH

27

IIpakTnueckas padora Ne3. Ilosyuenue constHoi
KHCJIOTHI M H3y4YeHHe eé CBOWCTB.

28

Tema 4. Kucnopoo u cepa (6 u)

[TonosxeHne KUCIOPOaa M CePhI B MEPHOANYECKON
CUCTEME XMMHYECKHUX 3JIEMEHTOB, CTPOCHHE X aTOMOB.
Cepa.

29

Ceposonopoa. Cynbbhusl.

30

Oxcup cepsl (IV). Cepnucrast KucioTa u €€ COJH.

[EN

31

Oxcun cepsl (VI). Cepnas kucnora u e€ comu. JL.O. Ne 4
— HeKomopble XUM. CGOUCMBA CEPHOU KUCTIOMDbI,
- KaQueCcmeeHHAsl peakyusi Ha cyibpam-uoH

32

OkucauTenbHbIe CBOMCTBA KOHIEHTPUPOBAHHOM CEPHOM
KHCJIOTHI.

33

IIpakTuyeckas padora Ne4. Pemenne
JKCIePUMEHTAJIBLHBIX 3aa4 o TeMe «Kucopoa u
cepay.

34

Tema 5. Azom u ¢hocghop (9 u)

[Tonosxenue azoTa u Gocdopa B IEPHOANICCKON CHUCTEME
XUMUYECKUX JIEMEHTOB, CTPOCHUE X aTOMOB. A30T:
CBOWCTBA ¥ TPUMEHECHHE.

35

Amvmuak. Ousnyeckue 1 XUMUUECKUE CBOICTBA.
[TonydyeHue u npuMeHEHHe.

36

IIpakTuyeckas padora NeS. [losyuenne ammuaka u
HU3y4eHHe ero CBOMCTB.

37

Conu ammonus. JI. O. Ne 5. Pacnosznasanue kamuonos
AMMOHUA.

38

Pewenue 3a0au na onpedenenue maccosoti (00vEmnolL)
001U 8bIX00A NPOOYKMA PeaKyuu Om meopemuyecKu
B03MOJICHO20

39

A30THas KHCIOTA.

40

Coun a30THOM KUCIIOTHI. A30THBIE YI0OpEHHUS.

41

®ocdop. Annorponus pocdopa. CoiictBa pocdopa.

42

Oxcup pochopa (V). DocdopHas kuciaoTa u €€ Colu.
®ocdopubie ynoopenus. JI. O. Ne 6. 3nakomemeso ¢
MUHEPATbHLIMU YOOOpeHUsMU

N

43

Tema 6. Yenepoo u kpemnuii (8 u)

[TonosxeHue yriiepoaa U KPEMHHUS B TIEPHO MUECKON
CHCTEME XMMHUECKUX DJIEMEHTOB, CTPOCHHE UX aTOMOB.
Yraepon.

44

VYrapHslii ra3, CBOCTBa, GU3UOIOTHUECKOE ICHCTBUE HA
OPraHu3M.




45 | Yraekucinblil ra3. YronbHasi KUCJIOTa U €€ COJIU. 1
Kpyrosoport yraepoaa B npupoae. JI. O. Ne 7.

Pacnosnasanue xapoonam - uonos.

46 | IlpakTuyeckas padora Ne6. [losyuenne okcuaa 1
yriaepoaa (IV) u usyuenue ero cBoMcTB.
Pacno3HaBaHne KapOOHATOB.

47 | Kpemuuii u ero coequnenust. CuiimkatHas 1
pOMBIIUIEHHOCTD. JI. O. N 8. Ilpupoonvie cunuxamol

48 | Pewenue 3a0ay Ha 8blYUCIEHUE MACCHL UTU 00bEMA 1
npoOYKmMa peakyuu no u38eCmHol macce uiu 0o6veémy
UCXOOHO20 8eujecmed, Co0epiHcaie2o npuUmMec

49 | O6o6menue u cucrematu3amnus no teme «Hemeramisn 1

50 | KoutposbHasi padora Ne2 no teme «Hemera/uibiy. 1

51 | Tema 7. Obwue ceoticmea memannos (11 u) 1
OO6mast xapakTepucTUKa METAIIIOB. Du3nuecKue
cBoiictBa. CrutaBel MeTaiuioB. JI O. Ne 9. 3nakomcmeo ¢
o0bpasyamu memannios u cniasos (paboma c
KOMIeKYUsIMU)

52 | HaxoxaeHne MeTauioB B IPUPOJIE U 00IIHE CITIOCOOBI HX 1
nonydenus. [Tonstue o meramyprum. JI. O. Ne 10.
Buvimecnenue 00Ho20 Memania opy2um u3z pacmeopa conu

53 | Xumuueckue cBOMCTBAa METAILIOB. DIEKTPOXUMHUESCKHHA 1
ps HAaNPsDKEHUH METaJUIOB.

54 | lllemo9yHbIC METAILIBI. 1

55 | Marnuii. lllenouno3emenbHbIe MeTaIIIBL. JKeCTKOCTh 1
BO/JIbI U CTIOCOOBI €€ YCTPaHEHUS.

56 Amomunnii. Haxoxaenue B mpupoje. CBoiicTBa 1
amomunus. JI O. Ne 11. 3nakomemao ¢ coeOunenusmu
AnIOMUHUS

57 Kenezo. Haxoxnenue B mpuposae. CBoicTBa xemesa. 1

58 Coenunenns xenesa. JI. O. Ne 12. 3nakomemeo ¢ 1
pyoamu dxcenesa

59 | IIpakTuueckasi padora Ne7. Pemenue 1
IKCIEePUMEHTAIBLHBIX 32124 10 TeMe «MeTaJLIbl U UX
coeMHEHUs.

60 O06001enne u cucreMarusanus 1o reme «Oome 1
CBOICTBa METAJLIOB

61 | KonrpoabHasi padora Ne3 no teme «O011ue cBolicTBa 1
MeTaJLI0B)

Pa3znea 3. KpaTkuii 0030p BaskHeHIIIUX OPraHUYeCKUX
BemecTB (74)

62 | Oprannueckas XUMHSL. 1

63 YrneBopopoasl. JI. O. Ne 13. 3uakomcmeo c yeném, 1
Hegmbio, npoOyKmamu nepepabomxu

64 | Kucnopoacoaeprxkaiiyue opraHUuecKue COeTMHEHUS: 1
CIUPTHI, KAPOOHOBBIE KUCIOTHI, CJIOKHBIE dUPBI, KUPBHI,
yTJIEBOJBI.

65 | AMuHOKHCIOTHIL. benku. 1

66 | [Monumepsl. 1

67 | UToroBasi KOHTpoJbHasi padoTa Ne 4. 1

68 | O6obmaronmii ypok 1




