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HOACHUTEJIbBHAA 3AIINCKA

Pabouasn nporpaMmma mo XuMuu JIjis 9 ki1acca cocTaBjieHa HA OCHOBe:

1.

3akona «O0 oOpazoanmm B Poccuiickoir @emeparmum» oT 29.12.2012r. Ne 273- @3 (c
U3MEHEHUSIMU);

@denepallbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHJIAapTa OCHOBHOIO OOIIEro
oOpa3oBaHUs, YTBEPKAEHHOTO MPUKa30oM MHHHCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit
®enepauyu oT 17.12.2010r. Ne1897(c n3MeHEeHUAMU U IOTIOTHEHUSIMU);

OcHoBHOI 00pa30BaTENbHON MPOrPAMMBI IIKOJIbL;

[Ipukazom MunuctepcrBa npocsemienus PO ot 28.12.2018 r. Ne 345 «O ®denepanbHOM
nepevyHe y4eOHWUKOB, PEKOMEHJYEMBIX K HCIOJIb30BAHUIO TIPU peaTu3aiii MMEIOIINX
rOCYy/IJapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTENbHBIX MPOrpaMM HA4yaJbHOTO OOILEro,
OCHOBHOTO OOIIET0, CPEeTHEro 00IIero 00pa30BaHU.

Y4eOHOoro 1mIaHa IIKOJIbI;

I'omoBoro yueGHOTO KaneHgapHOTOo rpadrka Ha TEKYIIUH ydeOHBIN TO;

Paboueit mporpammer moa aBtopctBoM ['apa H. H. ®I'OC. Xumus. [IpeamerHas nuHUS
yueOonukoB I'. E. Pymsutuca, ®@. I'. ®enpamana. 8-9 knaccer. [Ipocsemienue. 2013r.;
Vyeonnka Pymsutuca T'.E., ®enmpamana ®. I Xummsa. 9 kmacc. @I'OC. Tlpocsemenue.
2017r.

OcCHOBHBIE I1€JIM U 3a1a4H

CO3JaTh YCJIOBHUA IJIA IIPOSABJICHUA U pa3BUTHUA CIIOCOOHOCTEHN U HHTCPECOB pC6CHKa;

chopMUpOBaTh KelaHUE M yYMEHHUE YYUThCS M Ha ITOH OCHOBE O0ECIEYUTh Pa3BUTHE Y

pebeHka yyBCTBa COOCTBEHHOT'O JOCTOMHCTBA;

MOTHBHUPOBATh MHTEPEC K 3HAHUSM U CAMOTIO3HAHHUIO;

0Ka3aTh MOMOIIIb B MPHOOPETEHUH OIbITa OOIIEHUS U COTPYIHUYECTBA;
chopMUpOBaTh MEepPBbIC HABBIKU TBOPUYECTBA;

obecnevynTh JOCTaTOYHO MPOYHYIO 0a3uCHYIO 001Ie00pa3oBaTeIbHYIO MOATOTOBKY.

00eCIeYnTh MOJIYYCHUC BBIITYCKHUKAMU KAaYCCTBCHHOI'O O6paSOBaHI/IH, MOATBCPIKAAECMOTO
pe3yiibTaTaMu HE3aBUCUMOM OKCIICPTU3LL EF3, pe3yibTaTaMH NOCTYIUJICHHUA B MPECTUKHLBIC

y‘~IC6HLIC 3aBCACHUS BBLICIICTO U CPCAHCTO HpO(l)CCCI/IOHaHLHOFO O6paBOBaHI/I$I



e 00ecneunTh pa3BUTHE TEOPETHUYECKOTO MBIIIJICHUS U BBICOKHI YPOBEHb OOIIEKYIbTYPHOTO

pa3BUTHS,
HN3y4yeHue XUMHM B OCHOBHOM IIKOJIE¢ HANIPABJICHO:

* Ha OCBOEHHE BAXKHEWIINX 3HAHMI 00 OCHOBHBIX IOHATHSAX M 3aKOHAX XHUMHU, XUMHYECKOH

CHUMBOJIMKHU,

* Ha OBJIAJICHHE YMEHUAMM HAOIIOJaTh XUMUYECKHE SBJICHUS, IPOBOJAUTH XUMUYECKUI
AKCIEPUMEHT, MPOU3BOJIUTH PAacuyeThl Ha OCHOBE XMMHUYECKHX (POpPMYJ BELIECTB M YpaBHEHUN

XUMHYECKUX PEAKIINH;

®* Ha pa3BHUTUC IMO3HABATCIbHBIX HHTCPCCOB W HMHTCIIICKTYaJIbHBIX CIIOCOOHOCTEH B mponoecce
MMPOBCACHUA XHMHYCCKOTO OKCICPUMCHTA, CaMOCTOATCIIbBHOTO HpI/IO6peTCHI/I$[ 3HAHWII B

COOTBETCTBHUH C BO3ZHHUKAIOIIINMHU KU3HECHHBIMHU HOTpe6HOCT$IMI/I;

* Ha BOCIHMTAHHUEC OTHOIICHHA K XUMHUH KaK K OJHOMY M3 (I)YH}IaMCHTaJ'II)HBIX KOMIIOHEHTOB

€CTECTBO3HAHUS U JIEMEHTY 00I€4eTI0BEUECKON KYIbTYPBHI;

* Ha MMPUMEHEHHE MOJYyICHHBIX 3HAHUN M YMEHUHU JyIsi 0€301MacHOTO MCIIOJIb30BAHMS BEIICCTB U
MaTepuasoB B OBITY, CETLCKOM XO3SMCTBE W Ha MPOU3BOJICTBE, PEUICHUS MPAKTUICCKUX 3a/1a4 B
MMOBCETHEBHON JKWU3HH, NPEIYNPEKICHUS SBICHUH, HAHOCSIIMX BpEI 3I0POBBIO UEJIOBEKa M

OKpYKarolleu cpene.
3agaum u3yvyeHUus: XUMHU:

e @opmupoBaHMe y ydallUXCs 3HAHHS OCHOB XMMHUYECKOW HAyKHU: BaKHEHUIINX (DaKTOPOB,
MOHATHM, XMMHYECKHX 3aKOHOB U TEOPHi, S3bIka HAyKH, JOCTYMHBIX 00001IeHui

MHUPOBO33PCHYCCKOT'O XapaKTepa.

e PasButue YMCHI/Iﬁ Ha6J'II-O,I[aTB U OOBSACHATL XUMHYECKHUE SABJICHHUA, ITPOUCXOIAINIUEC B

pHupoie, 1ad0paTopuu, B MOBCETHEBHOM KU3HU.

. q)OpMI/IpOBaHI/Ie CIICIUaJIbHBIX YMCHHﬁZ 06pau1aTLc51 C BCIICCTBAMH, BBIMMOJIHATH HCCJIOXKHBIC
OKCIICPUMCHTHI, CO6J'IIOI[8.5{ paBUJIM TCEXHUKU 6e3OHaCHOCTI/I; I'paMOTHO TMIPUMCHATH

XUMHWYCCKHEC 3HAHUS B O6H.I€HI/II/I C HpHpOILOfI U B IOBCEIHEBHOM JKU3HU.

. PaCKpLITI/IC FyMaHI/ICTI/I‘leCKOI\/’I HAITpaBJICHHOCTH XUMHHU, €€ B03paCTaIOHleﬁ pOJin B pCICHUU

T'JIaBHBIX HpO6J'ICM, CTOAIHNX Iepea 4YCJIOBCYCCTBOM, U BKJIalda B HAYUHYIO KAPpTUHY MHUpA.



e Pa3Butue JIJMYHOCTH O6yanOLLIHXCHI ux HUHTCJUICKTYaJIbHOC u HPaBCTBCHHOC
COBCPIICHCTBOBAHUC, q)OpMI/IpOBaHI/Ie Y HUX I'YMAaHUCTUUYCCKUX OTHOIICHUM 1 YKOJIOTUUCCKH

1es1ec000pa3HOro MOBEICHUS B OBITY M B IIPOLIECCE TPYAOBOM AESTEIbHOCTH.
INVIAHUPYEMBIE PE3YJIbTATbBI OB YUEHUSA

JIMYHOCTHBIMH pPe3yJabTATAMHM H3YyUCHUS NMPeaMeTa «XUMUS» SIBISIOTCS CICAYIONINE YMEHUS:
[locTenenHo BrICTpanBaTh COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PEHUE:

— 0CO3HaBaTh COBPEMEHHOE MHOT000pa3ne TUIIOB MUPOBO33PEHHU S, OOIIECTBEHHBIX, PEIUTHO3HBIX,
aTEeUCTUYECKUX, KYIbTYPHBIX TPAJAULIUNA, KOTOPbIE ONPEAEIAIOT pa3Hble O0OBICHEHUS

MPOUCXOASAIIETO B MUPE;

— ¢ y4€TOM 3TOr0 MHOT000pa3us MOCTENEHHO BhIpa0aThIBaTh CBOM COOCTBEHHBIEC OTBETHI HA

OCHOBHBIC )KU3HCHHBIC BOITPOCHI, KOTOPBLIC CTABUT JIMYHBINA KU3HEHHBIN OIIBIT,

— YUUTBCS NIPU3HABATH MPOTHUBOPEYUBOCTh Y HE3aBEPUIEHHOCTh CBOMX B3IVISIOB HA MUD,

BO3MOXXHOCTHh UX U3MCHCHUA.

V4auThCcsa UCI0Ib30BaTh CBOU B3IJIAAbI HA MUP IJIA 00BICHEHHS Pa3IUYHBIX cmyaum"l, pPEeIICHUA

BO3HHKAIOIIHUX HpO6J'ICM N U3BJICUCHUS ) KU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOU MHTEPECHI, HAXOJUTh U M3y4aTh B yUEOHHKAX [0 Pa3HBIM IIpeaMeTaM MaTepHrall

(M3 MakcUMyMa), UMEIOIINI OTHOIIICHUE K CBOUM HHTEpECaM.

Hcnonb30BaTh CBOM MHTEPECHI U1 BEIOOPA MHANBHUAYAIBEHON 00pa30BaTeIbHOM TPACKTOPHH,

MOTEHIMATBLHON OyayIiei npodeccuu U COOTBETCTBYIONIETO MPO(UILHOTO0 00pa30BaHUs.
[IproOpeTrath OMBIT y4acTus B Jejiax, IPUHOCAIIUX HOJIb3Y JIFOJISM.

Y4uThCsa CaMOCTOSTEILHO BLI6I/IpaTL CTHUJIb ITIOBCACHM A, IIPUBbLIYKH, O6GCHC‘H/IBaIOH_[I/Ie 0e30macHbIi

O6p213 JKU3HU U COXPAHCHUC 3I0POBbA — CBOCTO, a TAKIKEC OM3KUX JoAeH U OKpYyKarommux.

Y4uThCsa CaMOCTOSTEILHO MNPOTUBOCTOATH CUTyallUsIM, IIPOBOLUPYIOLINM HA IMMOCTYIIKU, KOTOPBIC

YrpoxaroT 0e30MacHOCTH U 340POBLIO.

Bb10upare noCTynKy, HalleIeHHbIE Ha COXpaHEHHE U OepexHOoe OTHOIIEHUE K MPUPOJIE, OCOOEHHO
KHUBOH, U30eras MpOTUBOMOJIOKHBIX MOCTYIKOB, TOCTENIEHHO Y4ach U OCBauBasl CTPATETUIO

palluOHAJIBHOT'O IPUPOAOIIOJIB30BAHUS.

Yauthcs y6e)K,[[aTB Apyrux JIoJel B HCO6XOI[I/IMOCTI/I OBJIAZICHUSA CTPATCT neun paOHAJIIBHOTO

pUpOAOII0JIB30BaAHU.



Hcnonp30BaTh 3KOJOTHYECKOE MBILIUICHHE ISl BBIOOpa CTPAaTEernuu COOCTBEHHOTO NOBE/ICHNUS B

Ka4€CTBC O[[HOﬁ N3 ICHHOCTHBIX YCTaHOBOK.

Cpeocmeom pazeumus TMYHOCTHBIX PE3YIBTATOB CIIyXKaT y4eOHbIM MaTepHuai U NPOAyKTHBHBIE
3a/laHus yuyeOHUKa, HalleJIeHHbIE Ha 6-10 JIMHUIO Pa3BUTHUS — YMEHHME OLICHUBATh IOBEJICHHE

YCJIOBCKA C TOYKHU 3pCHUA XUMUYECKOM 0€30IMaCHOCTH 110 OTHOIIICHHIO K YCJIOBCKY U IpHUPOJL.

MeTtanpeaMeTHbBIMHU PE3yJIbTaTaMu U3yYEeHUs Kypca « XUMHUSD) SIBISAETCS (JOPMHPOBAHUE

YHUBEpCaJIbHBIX yueOHbIX AencTuil (Y'Y I).

Pecynsmusnvie YYII.

CamocTtosTensHO OOHAPYXKUBATH U (POPMYTUPOBATH TPOOIEMY B KIIACCHOW U MHIUBUTyAJIbHOU

y4eOHOM 1S TEIbHOCTH.

BoiaBurate Bepcun penieHus npoosieMbl, 0CO3HaBaTh KOHEYHBIN pe3ylbTaT, BEIOUpaTh U3

MPEI0KEHHBIX U UCKaTh CAMOCTOSITEIbHO CPEJCTBA JOCTHKEHUS LENH.
CocTaBniTh (MHAUBUAYAILHO WK B TPYIIIE) MJIaH pelIeHus: IpoOaeMbl (BBIMOIHEHUS TPOEKTA).
[TonOupath Kk Kax a0 mpobaeme (3amade) aieKBaTHYIO €l TEOPETUUECKYIO MO/IENb.

PaGoras o npeasnokeHHOMY M CaMOCTOSITENILHO COCTAaBIIEHHOMY ILIaHY, UCIIOJIb30BaTh HApSAy C
OCHOBHBIMH U JIOTIOJIHUTEJIbHBIE CPEACTBA (CIIPaBOYHAs JIMTEPATYPA, CIIOKHBIE PUOOPHI,

KOMIIBIOTED).
[TmaHupoBaTh CBOIO MHIUBUAYATIHHYIO 00pPa30BaTEIbHYIO TPACKTOPHUIO.

PaGoTaTh 0 CaMOCTOSATENIHHO COCTAaBJICHHOMY IIJIaHY, CBEPAACH C HUM U LECJIBIO NCATCIBHOCTH,
HCIIPpaBJIAA OI_HI/I6KI/I, HCIIOJIB3YA CaMOCTOATECIBHO l'IOI[O6paHHBIC Cpe€acTBa (B TOM YHCJIC U

WutepHer).

CBO6OI[HO IIOJIB30BAaTbhCA BBIpa6OTaHHBIMI/I KpUTCPUSAMHU OLCHKHU U CaMOOICHKH, UCXOOA U3 LCIIN U

HMCIOIIUXCA KPUTCPUCB, pa3jinias pe3yjibTaT U CII0COOBI JIEHCTBUM.
B xone MMPEACTABJICHUS ITPOCKTA JaBATh OLUCHKY €TI0 pE3yJibTaTaM.

CaMOCTOSTEIIFHO OCO3HABATh MPUYIHUHEBI CBOCTO YCII€Xa UJIM HCYCIICXAa U HAXOAUTh CITOCOOBI BbIXO/Ja

N3 CUTyallUu HEYCIICXA.
YMeThb OLICHUTH CTENEHb YCIICITHOCTHU CBOEM HHHHBHHyaﬂBHOﬁ 06pa30BaTeJ'IBHOI7I ACATCIIbHOCTH.

Z[aBaTI) OLCHKY CBOUM JIMYHOCTHBIM KAa4YCCTBAM U UCPTAM XaAPAKTCPa («KaKOB SI))), OMIpCACIIATH

HaITpaBJICHUA CBOCTO pa3BUTUSA (((KaKI/IM s X049y CTaTb», «4TO MHE IJId 3TOTO HAOO0 CI(CJ'IaTB»).



Cpeocmeom ¢hopmuposanus peryasTUBHBIX Y Y [] ciyxar TeXHOJIOTHUS MPOOIEMHOTO AUAIora Ha
JTane U3y4eHHsI HOBOTO MaTepraia U TEXHOJIOTHS OIEHUBAHUS 00pa30BaTEIbHBIX TOCTHKEHUN

(y4eOHBIX yCIIEXOB).

Tloznasamenvhuvie YVI/I:

AHanM3UpoOBaTh, CPABHUBATH, KIIACCH(PUIINPOBATH U 0000IIATH TIOHITHS:

- 1aBaThb ONPCACIICHHUEC MMOHATHAM Ha OCHOBC M3YUYCHHOT'O Ha PA3JIMYHBIX ITPEAMCTAX yqe6H0r0

Mmarepuaa;

- O606HlaTB MOHATHA — OCYIICCTBJIATD JIOTUYCCKYIO OIICpalrIO IEpexoaa OT MOHATHA C MCHBIIIUM

00BEMOM K OHATHUIO C OOJIBIINM 00BEMOM.
CTpouTh JIOTHYECKOE PACCYK/IEHNE, BKITIOYAIOIIEE YCTAHOBIICHUE TPUIMHHO -CJIC/ICTBEHHBIX CBSI3CH.

CozniaBaTh MOJIENHU C BBIIEJICHHEM CYILIECTBEHHBIX XapaKTePUCTHUK 00bEKTa, MpeoOpa3oBbIBATH

MO/IENH C LIEJIbIO BBISBJIECHUS OOIIUX 3aKOHOB, ONPEJEIAIONINX JaHHYIO IIPEAMETHYIO 00J1acThb.
[IpencraBasTs HHPOPMAIUIO B BUAE KOHCIIEKTOB, TAOJIHUL, CXeM, TpaduKOB.

[IpeobOpazoBriBaTh MHGOPMALIMIO U3 OJHOTO BHIA B IPYrOi M BEIOMPATH yIOOHYIO 1715 ce0st hopmy
(dukcaruu u nipeacrasieHus nHbopmarmu. [IpeacrapiasaTs nHGOpPMAIUIO B ONTUMAIBLHON hopMe B

3aBHUCHMOCTH OT agpecarta.

[ToHuMas mo3ULKIO IPYTOro, pa3inyaTh B €M0 PeUr: MHEHUE (TOUKY 3pEHHs), J0Ka3aTeIbCTBO
(aprymenTsl), GakThl; TUIIOTE3bl, AKCUOMBI, TEOPUH. J{JIs1 3TOr0 caMOCTOSITEILHO UCIIOIb30BATh
pa3iIuyYHbIe BUBI YTEHUS (M3ydarollee, IPOCMOTPOBOE, O3HAKOMUTEIHHOE, IOMCKOBOE), TPUEMBI

ClIyliaHus.

CaMOMy C031aBaTb UCTOYHHUKH I/IH(l)OpMaHI/II/I Pa3HOTO TUIIA U JJISI PA3HbIX ay,I[I/ITOpPlﬁ, CO6J'IIOI[aTB

MH(OPMALMOHHYIO TUTHEHY U IpaBuia MHGOPMAIIMOHHOM 06€30MacHOCTH.

YMeTh UCIOIB30BaTh KOMIIBIOTCPHBIC U KOMMYHUKAIIUOHHBIC TCXHOJIOTUH KAK UHCTPYMCHT UIA
JOCTHIXKCHUA CBOUX I_ICJICI;'I. YMerh BBI6I/IpaTL AICKBATHBIC 3a1a4€ MHCTPYMCHTAJIbHBIC ITIPOTPAMMHO -

alrapaTHbIC CPEACTBA U CCPBHUCHI.

Cpeocmeom ¢hopmuposanuamnoznaBaTenbHbX Y'Y [] ciyxar yueOHbII MaTepuai v IpOyKTUBHbIE

3aJjaHus yuyeOHUKa, HalleJIeHHble Ha 1—4-1 TMHUYM pa3BUTHS:
- OCO3HaHue poju BeulecTs (1-51 TUHUS pa3BUTHA);
- pacCMOTpEHHE XUMUYECKUX MPOLECCOB (2-51 IMHUS Pa3BUTHSA);

- HCIIOJIb30BaHHE XMMHYECKUX 3HAHUN B 6LITy (3 -5 JINHUA pa3BI/ITI/IH);



- 00BsICHEHHE MHPA C TOYKHU 3PEHUS XUMUH (4-51 JIUHUS pa3BUTHSL);
- OBJIaJICHHE OCHOBaMHU METOJIOB €CTECTBO3HAHUS (O-51 TUHUS PA3BUTHS).

Kommynuxamuenwvie YV/I:

OtcrauBasi CBOIO TOUKY 3pEHUS], IPUBOJAUTH aPTyMEHTBHI, IOATBEPKAA UX (paKTamHu.

B muckyccun yMeTh BBIIBUHYTh KOHTPAPTyMEHTHI, Iepepa3supoBaTh CBOIO MBICIb (BJIaJICHHE

MEXaHU3MOM 5KBUBAJICHTHBIX 3aM€H).

Yuurecs KPUTHYHO OTHOCUTBLCA K CBOEMY MHCHHIO, C JOCTOMHCTBOM IIPU3HABATH OmMOOYHOCTh

CBOEr0 MHEHHUS (€CIIM OHO TaKOBO) M KOPPEKTHUPOBATH €TO.

[ToHuMas MO3ULIKIO IPYTOro, pa3jinyaTh B €r0 PeUr: MHEHUE (TOUKY 3pEHUs ), T0Ka3aTeIbCTBO

(aprymeHTsl), (haKThI; TUTIOTE3bI, AKCUOMBI, TEOPHUH.
YMeThb B3MISIHYTh Ha CUTYAIIMIO C MHOM TIO3UITMHU U JIOTOBAPHUBATHLCS C JTFOJbMU WHBIX TTO3UIIHA.

Cpeocmeom popmuposaruss KOMMYHUKATUBHBIX Y'Y [] cirykaT TeXHOJIOTHS MPOOIEMHOTO JUaIora
(MoOYXarOIKI ¥ TIOIBOAIINN UATIOT) U paboTa B MaJIbIX TPYINaX, TAK)KE UCIIOIH30BaHUE Ha

YpOKax 3J€MEHTOB TEXHOJOTUH MPOTYKTUBHOTO YTEHUSI.
Y4YeHUK HAYYUTCS:

* O0BSICHATH CYTh XMMHYECKUX MPOIECCOB U UX MPUHIUIHAILHOE OTINYHE OT (PU3UUECKHUX;
* Ha3bIBATh MIPU3HAKHU U YCIOBHUS MPOTEKAHUSI XUMHUUECKUX PEaKLnii;

* YCTaHaBIIMBATh MPUHAICKHOCTh XUMUYECKON PEAKIIMU K OMPE/IeIEHHOMY TUITY [0 OJJTHOMY U3
KJIacCU(UKAMOHHBIX MPU3HAKOB: 1) 10 YHUCITY ¥ COCTABY UCXOHBIX BEIIECTB U MPOIYKTOB PEAKIMU
(peakiuu CoeqMHEHHSI, Pa3JI0KEHHSI, 3aMEIIICHHUS 1 00MeHa); 2) 10 BBIICICHHUIO UK MOTJIOMICHUIO
TEIUIOTHI (PeaKIMH SK30TEPMUUYECKHIE U SHAOTEPMUYECKHE); 3) TI0 U3MEHEHHUIO CTENIEHEeH OKUCTICHUS
XMUMHUYECKUX JIEMEHTOB (PEaKkIi OKUCIUTENbHO-BOCCTAHOBUTENBHBIC); 4) IO 00paTUMOCTH

nporiecca (peakiuy oOpaTuMbIe U HEOOpaTUMBIC);
* Ha3bIBaTh (DAKTOPHI, BIHSIONINE HA CKOPOCTh XUMHUYCCKHX PEaKITHii;
* Ha3bIBaTh (DAaKTOPBI, BIUSIONIME HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS,

¢ COCTABJIATH YpPAaBHCHUA BHCKTpOHHTquCKOﬁ JUucCconnuanm KUcCJoT, H_ICJIO‘-ICI\/’I, coneﬁ; IIOJIHBIC U
COKpaH_IéHHHC HOHHBIC YPABHCHU peaKHI/Iﬁ O6MeHa; YPaBHCHUSA OKUCIUTCIILHO-

BOCCTAHOBHUTCIBHBIX peaKL{HfI;

¢ IPOTHO3UPOBATH MMPOAYKTBI XUMHUYCCKHUX peaxunﬁ 110 (bOpMyJ'IaM/HEBBaHI/I}IM HCXOOHBIX BCIICCTB,

ONpCACIIAAThL UCXOAHBIC BCUICCTBA I10 (bOpMy.l'IaM/HEBBaHI/I}IM MMPOAYKTOB PCAKIINH,



* COCTaBJIATh YPaBHEHUS PEaKLIUii, COOTBETCTBYIOIIUX MOCIEI0BATEIbHOCTU (IIETIOYKE))

MPEBPALLEHUN HEOPIraHUYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB;

¢ BBIABJIATH B IPOLECCE SKCIICPUMCEHTA IMMPU3HAKHN, CBUACTCIILCTBYIOIHE O IIPOTCKAHUU XUMHYSCKOM

peakuuu;
* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MaCCOBOU JI0JIEW paCTBOPEHHOTO BEILIECTBA,;

* ONPEACIIATH XapaKTEP CPEABI BOJHBIX PACTBOPOB KUCIIOT U IIEJIOYEN 110 U3MEHEHHUIO OKPACKU

HWHJIUKaTOPOB;

* MPOBOANTE KAYCCTBCHHBIC PCAKIIMU, TOATBCPKAAIOIMINE HAJITMYMEC B BOAHBIX paCTBOpax BCUICCTB

OTACJIBbHBIX KATHOHOB N aHHUOHOB.

® ONpCACTIATE MPHUHAJICIKHOCTh HCOPraHUYCCKUX BCUICCTB K OTHOMY M3 U3YUCHHBIX KJ'IaCCOB/prrIH:

METaJUIbl U HEMETAJIbl, OKCHJIbI, OCHOBAHMSI, KUCIIOTHI, COJIH;
* COCTaBJIATH (POPMYJIBI BEIIECTB 10 MX Ha3BAHUSM;
* ONPEACIIATh BAJIGHTHOCTh M CTENEHb OKUCIICHHS 3JIEMEHTOB B BEIIECTBAX;

¢ COCTaBJIATH (1)OpMy.]'II>I HCOPraHN4YCCKUX COG,Z[I/IHGHI/Iﬁ 10 BAJICHTHOCTSAM H CTCIICHSIM OKHUCJIICHUA
OJICMCHTOB, a TaKXKC 3apdaaM MOHOB, YKa3aHHBIM B Ta6m/1ue pPacTBOPUMOCTHU KHCIIOT, OCHOBaHHH U

COJIEH;

* OOBSICHATH 3aKOHOMECPHOCTHU U3MCHCHU A (1)I/I3I/ILIGCKI/IX 1 XUMHYECKUX CBOMCTB IMPOCTHIX BCHIECTB
(MeTaJ'IJ'IOB u HGMCTaJ'IJ'IOB) M X BBICHINX OKCHIOB, O6pa3OBaHHBIX OJIEMEHTAMHU BTOPOI'O U TPETHETO
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¢ Ha3bIBAaTb O6I_HI/IC XUMHUYCCKUEC CBOﬁCTBa, XapaKTCPHBIC IJIA I'PYIIII OKCHUIOB: KMCIIOTHEIX,

OCHOBHBIX, aM(OTEPHBIX;

¢ Ha3bIBAaTb O6I_HI/IC XHUMHNYCCKUC CBOﬁCTBa, XapPaKTCPHBIC MJIA KaXXA0I'0 U3 KIIACCOB HCOPIraHUYCCKHUX

BCIIICCTB: KUCIIOT, OCHOBAHHMIM, COJICH;

¢ IPUBOIWUTH ITPHUMCPBI peaKHHﬁ, IMMOATBCPKAAOIIUX XUMHUUYCCKUC CBOlCTBA HCOPraHN4YCCKUX

BCIICCTB: OKCHUIA0B, KHCJIOT, OCHOBaHUH U COJ'IGfI;

¢ OpCACIATh BECIICCTBO-OKUCIIUTEIIb U BEIECCTBO-BOCCTAHOBUTCIIb B OKUCJIIUTCIIBHO-

BOCCTAaHOBUTCJIbHBIX PCAKIUAX;

* COCTaBIIATh OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIN OajaHC (I[J'IH HN3YUYCHHBIX peaKuHﬁ) 110

MNPpEAJIOKCHHBIM CXEMaM peaKuHﬁ;

¢ IPOBOOUTD na60paT0pHLIe OIBITHI, MOATBCPIKAAOINEC XUMHUYCCKUC CBOICTBA OCHOBHBIX KJIACCOB

HCOPraHN4YCCKUX BCIICCTB,



* IPOBOJIUTH JIAOOPATOPHBIE OIBITHI IO MOTYUYEHUIO M COOMPaHHIO ra3000pa3HbIX BEUIECTB:
BOJOPO/JA, KUCIOPOJa, YIIIEKUCIIOT0 Ta3a, aMMUAKa; COCTABIIATh YPABHEHUS COOTBETCTBYIOILUX

peaKuui.
Y4YeHUK NOJYYUT BO3MOKHOCTH HAYUMTHCH:

¢ COCTABJIATh MOJICKYJIAPHBIC U ITOJIHBIC NOHHBIC YPAaBHCHUS 110 COKpaIlIéHHI)IM HMOHHBIM

YPaBHECHUSIM;

* IPUBOJUTH MPUMEPBI PEAKLUIA, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3AUMOCBSI3H MEXKIY

OCHOBHBIMH KJIaCCaMU HEOPTraHNYCCKUX BCIICCTB,

* IPOTHO3UPOBATH PE3YJIbTAThI BO3AECUCTBUS Pa3IMUHBIX (AKTOPOB HA U3MEHEHHE CKOPOCTH

XUMHUYECKON PEaKIINU;

* IPOTHO3UPOBATH PE3YNIbTATHI BO3AECUCTBUS Pa3IMUHbIX ()aKTOPOB HA CMEIIEHUE XUMUYECKOTO

paBHOBECHS.
* MPOTHO3UPOBATh XUMUYECKHUE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHUS;

¢ IIPOrHO3UPOBATH CIIOCOOHOCTD BCIICCTBA MPOABJIATE OKHUCIIUTCIBHBIC NJIK BOCCTAHOBUTCIIBHBIC

CBOMCTBA C y‘IéTOM CTEIICHEH OKHCIICHUS 9JICMCHTOB, BXOIJAIINX B €0 COCTaB,

® BBIABJIATH CYIIECTBOBAHUE Te€HETHYECKOM B3aMMOCBSI3HU MCXKIY BCIICCTBAMU B pAAY: IIPOCTOC

BEIIIECTBO — OKCHJI — TUJPOKCHI — COJIb;
* XapaKTepU30BaTh 0COOBIC CBOKWCTBA KOHIICHTPUPOBAHHBIX CEPHOM M a30THON KHCIIOT;

* IPUBOJUTH IIPUMEPHI ypaBHCHI/Iﬁ peaKuHﬁ, JICXKaIMX B OCHOBE IIPOMBIIIIJICHHBIX croco0oB

IIOJIY4YCHUS aMMHaAKa, CCpHOfI KHCJIOTBI, YyI'YHa U CTalIH,

¢ OIIKMCBIBATb (l)I/IBI/I‘ICCKI/IC N XUMHUYECKHE ITPOLECCCHI, ABJIAIOMHUECA YaCThIO KPYIrOBOpPOTa BEUICCTB B

MIPUPOJIE;

¢ OPraHru30BbIBAThH, IPOBOAUTDH YHCHHYCCKHUEC ITPOCKTHI 110 UCCICIOBAHUTIO CBOMCTB BCIICCTB,

HMCIOIIHUX BA)KHOC ITPAKTHYCCKOC 3HAYCHUC.

Il. COOJEP’)KAHUE YYEBHOI'O KYPCA
XUMMUA 9 knacc 6a30BbIii ypoBeHb (684acoB)

PaCHpe,Z[eJICHI/IC YJacCoB IIO TEMaM:

Koanuectso
Ne Tema paznena
4acoB




1 | [ToBTOpEHME Kypca XUMHH 8 Kacca 5
Pa3nes 1. MHoroo0pasue XuMu4eCKNX peakuui 18

2 | Knaccuduxanus XUMAYECKUX PEaKIHi 6
3 | DmekTpoIuTHYECKasl TUCCOUAIIUS 12
Pa3nen 2. MHorooopa3sue BeliecTB 38

4 | T'anorensl 4
5 | Kucnmopon u cepa 6
6 | Azor u pochop 9
7 | Yriepon u KpeMHHIA 8
8 | OOmme cBOICTBAa METAIIIOB 11
9 Paznen 3. KpaTkuii 0030p BaskHeHIINX OpraHu4ecKux 7

BeleCTB
Bcero 68 yacos

[IpenycmotpeHo 7 nmpakTuyeckux paboT v 4 KOHTPOJIbHBIE PAOOTHI.

Y4eOHO-MeTOANYECKNI KOMILIEKT IJISl YUEHUKA:

1. Pymsutuc I'.E., ®enpaman @.I'. Xumus 9 kinace. M.: IIpocsemenne, 2017
Y4eOHO-MeTOANYECKNI KOMILJIEKT ISl YUYUTeJsl:

1. Xumusa. PaGoune nporpammel. [Ipeamernas nmunus ydeOnukoB [. E. Pymsurtuca, @. T.
Odenpamana. 8—9 kmaccel: mocobue aysa yuutesned obmieobpaszoBar. opranmzaruii / H. H.

I'apa. — 2-e u3n., non. — M.: IIpocBemenue, 2013. — 48 c.

2. Xwumwus: ypoku B 9 kiacce: nocobue mist yaurens / H. H. I'apa. — 2-e u3z., nepepadb. — M.:

[Ipoceemienue, 2014. — 127 c.

3. COopHUK 3a/1a4 ¥ yIpaXHEHUH Mo XuMuM s cpennedt mkonsl / U. I'. Xomuenko. — 2-e

u3a., ucop. u goi. - M.: 2011 - 214 c.

IloBTOpenue kypca xumnu 8 kiacca (5 4).Ilepuognueckuii 3aKkoH U MEPUOAUYECKAS] CUCTEMA XUM.
sanemeHToB /. 1. MeHeneeBa B cBETE CTPOEHUSI aTOMOB. XUMUUecKas cBsi3b. CTpOEHHE BEIECTBA.
OcHOBHBIE KJIACCHI HEOPTAHMYECKUX COSAMHEHMIA: MX cOCTaB, Kiaccudukaius. OCHOBHBIC KJIACCHI
HEOPraHMYECKUX COCAMHEHUI: UX CBOMCTBA. PacUETHI M0 XUMUUYECKUM YPaBHEHUSM.

Hemonctparmu. Tabnuna «Buapl cBszeit». Tabnuia « TUITBI KPHCTATUIMYECKUX PEIIETOK)
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Paznen 1. Muoroo6pasue xummnuyeckux peaxkuuii (18 u).

Tema 1. Knaccugpuxayua xumuueckux peaxuyuii (6 u)

Krnaccudukaruss XUMHUYECKUX PEaKIUi, peaklud COCIUHEHUS, Pa3IoKEHUs, 3aMelIeHusl, OOMeHa.
OKHCIIUTENTBHO - BOCCTAHOBUTENbHbIE peakuuu. OKHUCIUTENIb, BOCCTAHOBHUTEIb, IMPOIECCHI
OKHCIIEHUs, BOccTaHOBJIeHUs. (COCTaBlIeHHE YPaBHEHMM OKHCIUTEIBHO - BOCCTAHOBHUTEIBHBIX
peaKkiuii C MOMOIIBI0 METOA IIEKTPOHHOTO OaaHca.

TerutoBbie 3(HEKTH XUMUISCKUX PEAKIUi. DK30TEPMHUECKUE U SHIOTCPMUICCKHIE PEAKITUH.
Tepmoxumuueckue  ypaBHeHUs. CKOpOCTb XUMHUYECKMX peakuuil. PakTophl, BIUAIOLIME HA
CKOPOCTh XUMHUECKHX peakiuii. [lepBoHavanbHbIe IPEACTABICHHS O KaTaJIH3e.
Jemoncmpayuu./lemoncmpayusi  onolmos, GbIACHAIOWUX 3ABUCUMOCTb CKOPOCMU  XUMUYECKUX
peaxkyuii om pasiuyHulX Qaxkmopos.

Tabnuywr « Obpamumele peakyuuy, «Xumuueckoe pagrnogecuey, « CKOpocmv XUMUYECKOU PeaKyuuy.
Pacuemnvle 3a0ayu. Pacuemvl no mepmoxumuieckum ypagHeHUusM.

Ilpakmuueckasa paooma Nel. H3zyuenue é1usanus yciosuii npoeedeHuss XumMudeckou peakyuu Ha
eé cKkopocme.

O6parumsie peakuun. [lIoHATHE O XUMHYECKOM PaBHOBECHH.

Tema 2. dnekmpoarumuueckasn ouccouuayus (12 )

XUMHYECKHE PEaKIMH, UIYIIME B BOJHBIX PAcTBOpax. DJIEKTPOJIUTHl U HEIIEKTPOJIUTHL. VIOHBL
Katnons! n annonsl. ['uapatHas Teopus pacTBOpPOB.

DNeKTpoIUTHYECKas AUCCOLMAIMS KUCIOT, OCHOBaHMM, cojeil. Crnadble U CHIIbHBIE AJIEKTPOJIUTHI.
Crenenp aucconuanuu. Peakium moHHOTO oOMeHa. YCIOBHUS MPOTEKaHHUsS peakiuii oOMeHa [0
KOHIIa. XHWMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX COCAMHEHUH B CBETE
MIpPE/ICTaBICHUM 00 SIEKTPOIUTUYECKON TUCCOLMAIMU M OKUCIUTENIBHO — BOCCTAHOBUTEIBHBIX
peaxiusx.

[TonsiTre o ruapoIH3e COMeil.

Pacuémoi no ypasnenusm xum. peakyuti, eciu 00HO U3 ewecms 0aHo 8 u3dvIMKe.

Lemoncmpayuu. Hcnvimanue pacmeopos eewecms Ha 21eKmpuyecKyio nposooumMocms. Jleudxicenue
UOHOB 8 2IeKMPULECKOM HOJIe.

Jlabopamopuwie onvimsl. Peakyuu obmena medncoy pacmeopamu 31eKmpoaumos.

Ilpakmuueckan pabdoma Ne2. Pewienue rkcnepumenmanvHvix 3a0ay no meme «Ceolicmea
KUC10m, 0CHOGAHUIL U COICH KAK J1eKMPOTUM 06).

Konumponvnaa paooma Ne 1 no memam «Knaccupukayua xumuueckux peakuyuit» u
«InekmponumuuecKkas OUCCOyUAyUA».

Paspnen 2. MHorooopasue BeuecTs.

Tema 3. I'anozenwt (4 u)
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Hewmerannsl. ["anorensl. IlosoxkeHne B epUOIMYECKON CUCTEME XUMUYECKUX AJIEMEHTOB, CTPOEHHUE
ux aroMoB. Haxoxenue B mpupoe.

@uU3NYECKUE U XMMHYECKHE CBOMCTBA TaJloreHoB. [lojlyueHue W NMpPUMEHEHWE TajoreHoB. XJop.
@u3nyecKue U XUMHUYECKUEe CBOMCTBA xjopa. llpumenenune xyopa. XiopoBojaopon. Pusnyeckue
cBoiictBa. [lomyuenue. ConsiHast kuciota u ee coiu. KauecTBeHHas peakuus Ha XJIOPHUJ — HOHBI.
PacnioznaBanue xaopuaoB, OpoMHUI0B, HOUI0B.

Hemoncmpayuu. @uzuueckue ceoticmea 2anozenos. Ilonyuenue xa10poeodopooa u pacmeopenue e2o
6 gooe.

Jlabopamopusie onvimwi. Pacnosunasanue CoNsAHOU KUCIOMDbL, XI0PUO08, OPOMUO0E, UOOUO08 U TI0Od.
Ilpakmuueckasa paooma Ne 3. Ilonyuenue conanoii Kuciomeol u uzyueHue €€ ceolicma.

Tema 4. Kucnopoo u cepa (6 u)

Kucnopon u cepa. Ilonoxxenne B meprogUUecKOl CUCTEME XMMUYECKHX AJIEMEHTOB, CTPOEHHE MX
atomoB. Cepa. Amutotponus cepbl. du3nyeckne U XUMHYECKUE CBOMCTBA. HaxoxxieHne B nmpupose.
[Tpumenenune cepsl. CepoBogopoa. CepoBOIOPOAHAS KUCIOTA U €€ coli. KauecTBEeHHas peakius Ha
cynbbua- noubl. Oxcun cepst (1V).

Cepnast kucinoTa. XUMHYECKHE CBOICTBA pa30aBI€HHON M KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI.
KauectBenHnas peakuust Ha cynabhaT- HOHbI. XUMHUYECKHE PEaKILUH, JIeKaIIe B OCHOBE MOJIy4eHUs
CEpHOM KHCJOTHI B MPOMBINUIEHHOCTHU. [I[puMeHeHne cepHON KUCTOTHI.

Hemoncmpayuu. Annomponus Kuciopooa u cepvl. 3HAKOMCMBO ¢ 00pasyamu npupoOHbIX
cynbhuoos, cynrbghamos.

Jlabopamopuwie onvimoi. Pacnosunasanue cynvguo-, cyivpum- u cyibgham-uoHos 8 pacmeope
IIpakxmuueckasa paboma. Pewenue sxcnepumenmanvhuix 3a0ad no meme «Kuciopoo u cepay.

Tema 5. A3om u ghocghop (9 u)

AzoTr u docdop. IlonoxeHne B MEepHOIUUECKON CHUCTEME XMUMHUYECKUX DJIEMEHTOB, CTPOCHHE HX
aTOMOB. A30T, (hM3MUECKHEe U XUMUYECKHE CBOICTBA, MOTy4YeHHe U mpuMeHeHnue. Kpyrosopor a3ora
B mpupoae. AMmuak. Puznueckue M XHMHUYECKHE CBOWMCTBa, MoiydyeHue, mnpumeHeHue. Conu
aMMOHHMs. A30THasg KUCJIOTa U €€ cBoWcTBAa. OKHUCIUTENbHbIE CBOMCTBA a30THOM KHCIOTHI.
[Tonmyuenue a30THON  KUCIOTHI B Jaboparopuu. XHMHUYECKHE pEaKlHUH, Jexkallue B OCHOBE
MOJIy4eHUs a30THOU KHUCTIOTHI B MpoMbIiieHHOCTH. [Ipumenenue. Conu. A30THBIE yI0OpeHUsI.
®ocdop. Amnorponust. Puznyeckue u xumuueckue cpoictBa. Oxcun docdopa (V). ochopnas
KHCIIOTa, €€ COJIM U yA0OpeHHUsI.

Hemoncmpayuu. Ilonyuenue ammuaxa u e2o pacmeopenue 6 6ode. O3Hakomlenue ¢ oopazyamu
NPUPOOHBIX HUMPAmMos, Gocgamos.

Jlabopamopnvie onvimbsi. Bzaumooeticmeue coneu ammonus co wenoyamu. O3HaKomieHue c

A30MHBIMU U ocopHbIMU YOOOPEeHUAMU.
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Ilpakmuueckasn paboma Ne5. Ilonyuenue ammuaka u uzyuenue e2o coiicme.

Pewenue 3a0au na onpedenenue maccogoii (00bEMHOU) 00aU BbIXOOA NPOOYKMA pearyuu om
meopemuyecKu 603MONCHO2O.

Tema 6. Yenepoo u kpemnuii (8 u)

Yraepon u kpemHuil. llonoxxkeHne B MNEPUOJUYECKON CHUCTEME, CTPOCHUE aTOMOB. YTJEPOJ.
Annotponus. ®dusnueckue W XUMHMUYECKUE CBOMCTBa yriepoja. AncopOuus. YrapHblil ras.
VYrnekucnslid ra3. YrosibHas KucioTta U ee coiu. KauecTBeHHasi peakuusi Ha KapOOHAaT — HOHBI.
Kpyrosopot B npupoze.

Kpemuuii. Oxcun kpemuus (1V). KpemnaueBast Kucinora u €€ CoJH.

Crexmo. [lemeHT.

Hemoncmpayuu. Kpucmannuueckue pewemxu aimasa u cpaguma. 3Haxomcmeo ¢ odpazyamu
npupooHsiX Kapoonamos u cuauxamog. O3HaKoMIeHue ¢ pa3IuYHbIMU GUOAMU MONIUBA.
O3HakomneHue ¢ 8uoamu cmekid.

Jlabopamopuvie onvimel. O3HaKoMmlieHue co CEOUCMEAMU U 83AUMONPESPAUeHUIMU KapOOHAmos u
euopokapbonamos. Kauecmeennvle peaxyuu na kapbonam- u CUNUKAM-UOHDL.

Ilpakmuueckaa paooma Ne6. Ilonyuenue oxcuoa yenepooa (IV) u uzyuenue ezo ceoiicme.
Pacno3nasanue kapoonamoe.

Pewenue 3a0au na eviuucnenue maccol unu 00véMa NPoOOYKmMa peaxkyuu no u3eecmHol macce uiu
00BEMY UCXOOHO20 Bewecmad, Cco0epIHCaLec0 NPUMeCH.

Konumponvnasn paboma Ne2 no meme «Hememaniou.

Tema 7. Obwue ceoiicmea memannoe (11 u)

Mertamnbl. [lonoxkeHue B NEpPUOAUYECKON CHUCTEME, CTPOEHHE aTOMOB. MeTallinueckas CBS3b.
dusnyeckue cBoWcTBa. PsAx  akTUBHOCTH METAJUIOB.CBOMCTBA MeTayuioB. QOOmme crocoObl
nosyueHusi. CrijiaBel METaJIOB.

lenouynsie Metamisl. [lonoxkeHne B MEPUOTUUYECKON CHUCTEME, CTPOCHHE aTOMOB. DU3MYECKHe HU
xumuueckue cBoictBa. [Ipumenenue. Haxoxnenue B mpupo/e.

lenoyHozemenbHpie MeTauibl. [lojoxkeHHMEe B MEPUOJMYECKON CHUCTEME, CTPOCHHE aTOMOB.
®usnueckue M xumuueckue cBoictBa. llpumenenne. Haxoxaenue B npupoae. Maruuii u kaabuui
, X BakKHeHIIue coeinHeHus. JKecTKOoCTh BOIbI M CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil. [lonoxeHue B NEPHOJUYECKOM CHCTEME, CTpoeHHe aToMoB. Duszmueckue U
xuMmuueckue cpoiictBa.  [Ipumenenme. Haxoxxnenume B mpupone. AMOTepHOCTH OKcHUIa U
TUAPOKCH/IA aTFOMHUHHUSL.

Kenezo. [lonoxkeHue B MEPHOIUYECKON cCUCTEME, CTpoeHHE aTOMOB. DU3NYECKHE U XUMUYECKUE
cBoiictBa. Ilpumenenme. Haxoxxnenue B mpupone. BaxHeilue coeauHEHHs xKejne3a: OKCHIBI,

ruapokcuabl u conmu sxkenesa (1) u xxenesa (111). KauectBenHas peakius Ha HOHBL
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Hemoncmpayuu. 3nakomcmeo ¢ obpazyamu 6aNCHeUWUXx coael Hampus, Kaaus, HPUPOOHbIX
COeOUHeHUll Kanbyusi, pyoamu dicene3d, COeOUHEHUAMU anloMuHusa. Bzaumooeiicmseue wenounvix,
WeN0YHO3eMENbHBIX MEMANI08 U antoMunus ¢ 600ou. Cocueanue dcene3a 8 KUCI0poOe U Xaope.
Jlabopamopnvie onvimul. Ilonyuenue 2uOpoxkcuoa amtoOMuHUs U 63auUMooelicmsue e2o ¢ KUCI0mamu u
wenouamu. Ilonyuenue eudpoxcuoos cenesa(ll) u (Ill) u 63aumoodelicmeue ux c Kuciromamu u
wenouamu.

Ilpakmuueckaa paboma Ne7. Pewienue IKkcnepumeHmaivHulx 3a0ay no meme «Memanivt u ux
COCOUHEHU).

Konmponvnas paboma Ne3 no meme «Obugue ceoiicmea memasnoe»

Pasnen 3. KpaTkuii 0030p Ba:kHelIMX OpraHu4ecKuX BellecTB.

[Ipeamer oprannueckoir xumuu. Heoprannueckne 1 OpraHMdecKre COSAMHEHMS. YTIIEpO] — OCHOBA
KU3HU Ha 3emyie. OCOOEHHOCTH CTPOEHHUS aToMa YIJIepoa B OPraHMIeCKUX COCTUHEHUSIX.
VYrnesogoponsl. IlpenenvHbie yrieBonopojsl. MertaH, 3taH, npomnaH. CTpykTypHble (HOPMYIIbI
YTJIEBOJIOPOJIOB. ['OMOJIOTHYECKUN PsZl TPEACIbHBIX YriaeBOoA0opoa0oB. ['omosoru. ®duszmdeckue u
XUMUYECKHE CBOMCTBA MIPEACTbHBIX yIIeBOAOPOA0B. Peakinu ropenre u 3amenieHus. Haxoxnenue
B nnpupoe. [Ipumenenue.

HenpenenbHbie yrieBoAOpOabl. OTHJICHOBBIM psJ HENPENETbHBIX YIJIEBOJOPOJOB. OTUJICH.
®u3nyecknue 1 XUMHAYECKHE CBOMCTBA 3TWIIeHA. Peaknus mnpucoeauHeHns. KayecTBEHHbIE peaKIMH.
Peakuus nonmumepusanuu. [lomustunen. [Ilpumenenue stuiieHa.

ALETUJICHOBBIM  pAl  HENpENEIbHBIX  YyrieBOMOpoaoB. AreruneH. CBolicTBa  aleTUJICHA.
[Ipumenenue.

[IpousBoaubie yrieBoaopo1oB. Kparkuii 0030p opraHMueckux COeAUMHEHUN: OJJHOATOMHBIE CITUPTHI,
MHoroaTtoMHble  COUPTHI, KapOOHOBbIE KHUCHOTHI, CioxHbIe 3(UPBL, KHUPBL, YTIEBOIDI,
aMUHOKHCIIOTHI, OeKku. Ponb 6e1koB B opranusme.

[londaTHe O BBICOKOMOJIEKYJISIPHBIX BellecTBax. CTpykTypa NOJMMEpPOB: MOHOMEp, MOJUMED,
CTPYKTYPHO€ 3BEHO, CTENEHb MoauMepu3zanuu. llonusTuien, noaunponusieH, NOJIMBUHWIXIOPUL.
Lemoncmpayuu. Mooenu monekyn opeanHuyeckux coeOuHeHutl, cxemvl, maoauybl.

LI'openue y2ne000po0o6 u obHapyicerue npooyKmos ux 20peHusl.

Obpas3syvl Hedhmu u nPoOyKMos ux nepepadomxu.

Buoeoonwvimwl no ceoticmeam ocHOBHbIX KIACCO8 8eujecma.

Pacuemnvie 3a0auu. Ycmanosnenmue npocmetiwell opmynvl eewjecmea nO MaAcco8biM  OO0JAM

INNEMEHMOE.

IIpoBepka M OLEHKA 3HAHUI U YMEHUH y4yaluuxcs
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Pesynprathl 0Oy4eHHs XMMHUU JOJDKHBI COOTBETCTBOBAaTh OOMIMM  3ajadaM  I[peaMeTra U
TpeOOBAHUAM K €I0 YCBOCHHUIO.

Pesynpratel 00ydeHHMsS OLEHHMBAIOTCA IO NATHOAUIBHOM cucTteMe. lIpu oOleHKe Y4YUTHIBAIOTCS
CJIEYIOIIME KaYECTBEHHbIE IIOKA3aTEIN OTBETOB:

- ITyOMHa (COOTBETCTBUE M3YYEHHBIM TEOPETUICCKUM 000O0IIECHUSM);

- OCO3HAaHHOCTh (COOTBETCTBHE TpeOyeMbIM B MpOrpaMMe YMEHHUSIM NPUMEHSATh MOJYyYEHHYIO
nH(OPMAIIHIO);

- TOJIHOTA (COOTBETCTBHE OOBEMY MTPOrpaMMbl M HHPOPMAIUN YICOHHKA).

[Ipu onieHKe YUMTHIBAIOTCSA YHCIO U XapakTep OMIMOOK (CYHIECTBEHHbIE WM HECYIIECTBEHHBIE).
CymiecTBeHHblE OMIMOKM CBSI3aHbl C HEJOCTATOYHOM TJIyOMHOW M OCO3HAHHOCTBHIO OTBETa
(HampuMep, Y4YEHHMK HENpaBWIbHO  yKa3ajl OCHOBHbIE TPU3HAKU TOHSTUH, SBJICHUH,
XapaKTepHbIE CBOIMCTBA BEIIECTB, HENMPABWIbHO CHOPMYIUPOBAJ 3aKOH, MPaBWIO M T.I. WU
YUYEHUK HE CMOI IPUMEHUTh TEOpPETHYECKHE 3HaHUA Ui OOBACHEHUS U TpelcKa3aHus
SIBIICHUH, YCTAHOBJICHHS MPUYUHHO-CIIEICTBEHHBIX CBA3EH, CpaBHEHMS U KJIACCU(PUKALUU SBICHUN
u T. 1.). HecyiecTBeHHble OMMOKU OMPENENAIOTCS HEMOJIHOTOW OTBeTa (Hampumep, YIyIIeHHe
W3 BHJA KaKOro-JMOO HexapaKTepHOro (akTa mMpu OMHMCAHHWM BemiecTBa, mporecca). K Hum
MOKHO OTHECTH OTOBOPKH, OIMCKH, JONYLICHHbIE 0 HEBHUMATEIBHOCTU (HallpUMep, Ha JBa U
OoJiee ypaBHEHHUs PEAKLMH B IOJJHOM HOHHOM BHJIE IOMYILEHA OJlHa OIIMOKa B 0003HaUEHHUH 3apsiia
HOHA).

Pesynprathl 00yueHHMs NPOBEpAIOTCS B MPOLECCE YCTHBIX M IHCbMEHHBIX OTBETOB
yyalluxcs, a TakKe IPH BBINOJIHEHUN MU XUMHUYECKOTO SKCIIEPUMEHTA.
OuneHka TeopeTH4ecKnX 3HAHUH

Ommemxa «5»:

OTBET TIOJHBIA M HpaBI/IJ'IBHHﬁ Ha OCHOBAHHMHU H3YYCHHBIX TeOprI; Mar€purajl H3JIO0KEH B
OHpGI[GJ'ICHHOﬁ JIOTHYSCKOM nocCJICJ0BAaTCIIbHOCTH, JIUTEPAaTYPHbBIM SA3BIKOM, OTBECT
CaMOCTOSITEIIbHBIM.

Ommemxa «4»:

OTBET TIOJHBIN U HpaBI/IJ'IBHHﬁ Ha OCHOBAaHUH H3YUYCHHBIX TeOpHﬁ; MaTCepral HU3JO0XKCH B
OHpCI[GJ'ICHHOﬁ JIOTHYECKOH MOCJICAOBATCIIBHOCTH, ITPU 3TOM HOIMYHUICHBI ABC-TPU HECYHNICCTBCHHDBIC
OI_HI/I6KI/I, HCITPABJICHHBIC 110 Tpe6OBaHI/IIO YUUTCIIA.

Ommemxa «3»:

OTBET TOJHBIA, HO TPH ITOM [IOMYyIIEHA CYIIECTBEHHas OIIMOKAa WM OTBET HEMOIHbIH,
HECBSI3HBIMN.

Ommemxa «2»:
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IpU OTBETE OOHAPY)KEHO HEMOHHMMAaHHME YJalIUMCS OCHOBHOTO COJIEpXKaHHs ydyeOHOTO Marepuania
WIA JIOTYIIEHBl CYHIECTBEHHBIC OINMOKH, KOTOpBIE YYAIIMKCS HE MOXET HUCHpPaBUTh  NpHU
HABOJAIIMX BOIIPOCAX YUUTEISL.

Onenka 3KCcIepuMeHTAJbHBIX YMEHHUH

OneHka cTaBUTCSI HA OCHOBAHWU HAOJIOJCHMS 3 yJalllUMCs U TUCbMEHHOI'0 OTYeTa 3a padoTy.

Ommemxka «5»:

paboTa BBIMIOJHEHA TOJHOCTBIO M TPABWIIBHO, CHCNAHBl NPABWIBHBIC HAONIOJCHUS M BBIBOIBI;
SKCHEPUMEHT MPOBEAEH M0 IUIAHYy C YYETOM TEXHHKU O€30MacHOCTH M IIPaBUI pabOThl C
BELIECTBAMU U  OOOpYJOBAaHUEM;  IPOSIBJICHBI OpraHU3aI[MOHHO-TPY/IOBbIE YMEHHUS
(mopnepKUBaOTCd YUCTOTa pPAadOYero Mecra M MOPAJOK Ha CTOJE, DKOHOMHO HCIOJIB3YHOTCSA
PEaKTHUBBI).

Ommemxa «4»:

paboTa BBITIOTHEHA TMPABUIBHO, CHEJaHBl TMPaBUJIbHBIE HAOIIOJEHUS W BBIBOJBI, HO TPH ITOM
AKCIIEPUMEHT TPOBENIEH HE TMOJHOCTHIO WJIM JOIMYIICHBI HECYIIECTBEHHBIE OIIMOKH B padoTe C
BEIIECTBAMU 1 000PY/0BAHUEM.

Ommemxa «3»:

paboTa BBITIOJHEHA PAaBUJIBHO HE MEHEE YeM HAIOJIOBUHY WIIH JIOMYIICHA CYIIECTBEHHAs OIMOKA B
X0JIe IKCTIEpUMEHTa, B OOBSCHEHWH, B OQOPMIICHHUU pPabOTHI, B COONIOACHUHM TPABUI TEXHUKHU
0e30macHOCTH TpU paboTe C BemecTBaMH H O0OpYJOBaHWEM, KOTOpas MCIPABISIETCS I10
TpeOOBAHUIO YUUTEIIS.

Ommemxa «2»:

JomyIieHbl ABe (M 0OoJiee) CyIIeCTBEHHBIC OIIMOKHM B XOJI€ AKCIIEPUMEHTa, B OOBSICHCHHH, B
obopmiieHun pabOThl, B COOJIOJEHWM TIpaBWJI TEXHUKH OE30MAaCHOCTH Tpu paboTe ¢
BEIIECTBAMU U 00OPYAOBaHUEM, KOTOPBIC yJAIUHCS HE MOXKET UCHPABUTH JaXe 10 TPEOOBaHHIO
YUUTEJIS.

Ouenka yMeHUil peliaTh 3KCIePUMEHTATbHbIE 321241

Ommemxa «5»:

IIaH PEIICHUA COCTABJICH IMMPABUJIBHO; IIPABUJIIBHO OCYHICCTBJICH HOI[60p XUMHUYCCKUX PCAKTHUBOB U
O60py,Z[OBaHI/IH; JaHO IMTOJIHOC 0OBsICHEHHE U CICJIaHbI BBIBO/BI.

Ommemxa «4»:

IIaH PEIICHUA COCTABJICH IMMPABUJIBHO; IIPABUJIIBHO OCYHICCTBJICH HOI[60p XUMHUYCCKUX PCAKTHBOB U
O60py,Z[OBaHI/IH, pu 5TOM OONYHICHO HEC Ooiee ABYX HECYHICCTBCHHBIX OoImMO0OK B OOBSICHCHUU U
BbIBOJax.

Ommemxa «3»:
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IJIaH PEIIEHUsI COCTABJICH MPABUIIBHO; MPABUIIBHO OCYILECTBJICH IMOJ00p XHMHUYECKHX PEaKTHBOB
1 00OpyIOBaHUS, HO JOMYIEHA CYIICCTBEHHAs OMMOKa B OOBSICHECHUH U BBIBOJIAX.

Ommemrka «2»:

JomyIieHbl 1Be (u Ooiiee) CyIIeCTBEHHBbIE OMIMOKM B IUIAHE PEIICHUs, B MOJ00pEe XUMHYECKUX
PEaKTUBOB U 000PYIOBaHHS, B OOBSICHEHHH U BHIBOIAX.

Onenka yMe}mﬁ peuiaTb pacCu€THLIC 3a1a4n

Ommemka «5»: B JIOTUYECKOM PpACCY)KJIEHHH U pEIICHWH HEeT OIMHMOOK, 3a/java pelieHa
palMOHAIBHBIM CIIOCOOOM.

Ommemka «4»: B JOTHYECKOM PaCCYXKACHHUU U pCHICHUN HET CYIICCTBCHHBIX OIHI/I6OK, HO 3ajaada

pelIeHa HepallMOHAIBHBIM CIIOCOOOM WJIU JIONYIIEHO He 060Jiee IBYX HECYIIECTBEHHBIX OIIMOOK.

Ommemka «3»: B JIOTHYECKOM pPacCy)KACHNUHU HET CYHIECCTBCHHBIX OHII/I6OK, HO [aommymeHa

CYIICCTBCHHAA omnOKa B MATEMAaTUICCKUX pacucTrax.

Ommemka «2»: AMEIOTCSI CyIIECTBEHHBIE OLINOKU B JIOTHYECKOM PACCYKICHUU U PEIIECHUU.

OneHka NucbMEHHbIX KOHTPOJIbHBIX PadoT

Ommemxa «5»: OTBET TIOJHBIN U MPABWIBHBINA, BOZMOKHA HECYIIECTBEHHASI OITHOKA.

Ommemxa «4»: OTBET HEMOJIHBIN WIIH IOTYIIIEHO HEe O0Jiee IBYX HECYIIECTBEHHBIX ONMNOOK.

Ommemka «3»: paboTa BEINOJHEHA HE MEHEE 4YeM HaIoJIOBUHY, AJOIYIICHA OJHA CYIICCTBCHHAA

omnoOKa M IBe-TpHU HECYLIECTBEHHBIE.

Ommemka «2»: paboTa BEHINIOJHEHA MEHEE 4YeM HAIoJIOBUHY WX COJACPKHUT HECKOJIBKO

CYIIIECTBEHHBIX OIIHOOK.

[Ipu oreHke BBHINOJHEHUS MTHUCHMEHHON KOHTPOJIBHOM pabOThl HEOOXOAMMO YYUTHIBATh
TpeboBaHUs eAMHOTO OpdorpaduuecKkoro pexruma.

OTMeTKa 3a UTOTOBYIO KOHTPOJIbHYIO Pa00Ty KOPPEKTUPYET MPEIIISCTBYIONINE OTMETKH 32
YETBEPTh, MOJYTrOJAHUE, TOJI.

OuneHka TecToBbIX padoT.

Tectbl, cocrosimye U3 MATH BOMPOCOB MOXKHO HCIOJB30BaTh MOCHE H3YUEHHUS KaxkI0TO
Matepuana (ypoka). Tect u3z 10—15 BompocoB ucnomnb3yercs Ajs MepUoAnYecKoro KOHTposd. Tect
n3 20—30 BompocoB HEOOXOIMMO HCIOJIB30BATh JJIsi UTOTOBOTO KOHTPOJISL.

[Ipu or1leHUBaHUU HCTIONB3YETCs CIEMYIOIas IKaja: s TecTa U3 MATH BOPOCOB
* HET OIIMOOK — OLIEHKA «5»;

* 0JIHA OIIHNOKA - OIICHKA «4»;

* IB€ OIIMOKH — OIIEHKA «3»;

* TPH OIIMOKH — OIIEHKA «2».

st tecta u3 30 BOIIpoOCoOB:

* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «5»;

17



* 19—24 npaBWIBbHBIX OTBETOB — OLICHKA «4»;

* 13—18 npaBUIbHBIX OTBETOB — OLIEHKA «3»;

* MeHbIIe 12 IpaBUIBHBIX OTBETOB — OILICHKA «2».

HOYpO'lHO - TEMaTUHY€CKOC IVIAaHUPOBaAHHUE

Ne Xum. Buj
i Hara Tema ypoka IKCIEPUMEHT KOHTPOJISA
ypoka
(O [TeproAMYECKUIi 3aKOH M NIEPUOIUYECKAs CHCTEMA T.K.
% xuM. snnemMenToB JI. YI. Menzeneesa B cBete
B CTPOEHHSI aTOMOB
2 | Xumnueckas cBsi3b. CTpOEHHE BENIECTBA v.0.
9b
9B
3 o OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTMHEHU: T.K.
9b
UX COCTaB, KJ1accu(puKanus
9B
4 oA OCHOBHBIE KJIACCHI HEOPTaHMYECKHX COeTMHEHHUI: C.P.
96 o
WX CBOICTBa
9B
5 | PacyéThl 0 XUMUYECKUM yPaBHEHHSIM T.K.
96
9B
Pa3znen 1. MHoroo0pasue xumudeckux peaxkuuii (18 41)
6 o Tema 1. Knaccuguxayus xumuyeckux peaxyuii T.K.
9b
OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIINH.
9B
7 A Peakuuu coequuenus, pa3aoKeHus, 3aMeIICHUS U C.P.
9% 0OMEHa ¢ TOYKHU 3pEHHS OKMCIICHUS 1
B BOCCTAHOBJICHHS.
8 o TemnoBoii 3¢ (hekT XUMHUECKUX peakluuid. K30 - U T.K.
9b
SHJIOTEPMHYECKUE PEAKIIHH.
9B
9 o CKOpOCTh XMMUYECKUX PEAKLIMI. Vv.0.
9b
[lepBoHaYabHBIC IPEICTABICHHSI O KaTalH3e.
9B
0 | IpakTuueckas pagora Nel. U3yuenne Baustnus I1.P.Nel I1.P.
i YCJOBHMH NPOBEACHUS XUMHUYECKON peakuu Ha
B eé CKOpOCTh.
1 OO6patumele u HeoOpaTuMble peakiuu. [TonsTHE O C.P.
9b
XMMHYECKOM PaBHOBECHHU.
9B
2 7 T
ema 2. T.K.
o OnexmponumuueckasaouccoyuayusCymHOCTb
B rporecca dMEKTPOTUTHIESCKON UCCOIHAIIHH.
13 A ONEKTPOIUTHYUECKAS JUCCOUAIINS KUCIIOT, VY.0.
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9b

9B

OCHOBaHUH U COJIEH.

9A

14 Cnalble ¥ cusbHbIE 2IeKTPOJIUTHI. CTeneHb C.P.
» JMCCOLIMAITUH.
9B
15 | Peakuuu noHHoro oOMeHa u yclioBUs UX JLO. Ne 1. T.K.
- MIPOTCKAHMSL. Peaxyuu oomena
medxncoy
OB pacmesopamu
INEKMPOIUMOB
6 | Peakiiuu HFOHHOTO OOMEHA M YCIOBHS UX
» MIPOTEKAHMSL.
9B
17 [ XUMHUYECKHE CBOMCTBA OCHOBHBIX KIACCOB
- HEOPraHUYECKUX COCTUHEHUI B CBETE
MIPEJICTABICHUIA 00 IEKTPOITUTHICCKOM
9B JMCCOIIMAITAN ¥ OKACTUTEILHO-
BOCCTaHOBHTEIIHHBIX PEAKIIHIX.
18 " XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB T.K.
o HEOPraHUYeCKUX COCTUHEHUI B CBETE
MIPEJICTaBICHUIA 00 IEKTPOTUTHICCKOM
OB JMCCOIIMAITAN ¥ OKACTUTEILHO-
BOCCTaHOBHTEJIBHBIX PEAKI[HSIX.
19 ZBA I'uapou3 comneii. C.P.
9B
20 | IpakxTudeckas padora Ne2. Pemenue I1.P.Ne2 I1.P.
o5 IKCNEPUMEHTAJIbHBIX 33124 10 TeMe
- «CBoiicTBa KHCJIOT, OCHOBAHMII M coJieil Kak
3JIEKTPOJIHTOBY.
21 n Pacu€Thl Mo ypaBHEHUSIM XHUM. pEeaKIUid, €CIIn T.K.
Zi OJTHO U3 BEIIECTB JIaHO B U30BITKE.
22 oA O0001IeHNEe U CUCTEMATU3ALNS 3HAHUI 10 TEMaM T.K.
o «Knaccudukanuss XaMUYECKUX peakiuii» u
i «ONEKTPOJIUTUIECKAS TUCCOLIUALIHSI.
23 | KonTposabHas padora Ne 1 mo remam K.P.
= «Knaccuukanusi XMMHYECKHX PeaKIuii» u
oB «DJIEKTPOJIMTHYECKAS JUCCOMMALUS.
24 n Tema 3. I'anocenviO0mMas XxapakKTePUCTUKA JI. O. No T.K.
HemeTasuioB. [1oJio)keHue rajJoreHoB B 2.3nakomcmeo ¢
MEPUOINICCKON TaOJIUIIE U CTPOCHUE X aTOMOB. obpazyamu
o5 CBoIiCTBa, MOTy4YEeHUE U TPUMEHEHUE TaJIOTCHOB. NPUPOOHDBIX
Xnop. coeouHeHull
HeMemannos
- (xnopuoamu,
cynvguoamu
cynvpamamu,
HUmMpamamu
25 | XJ0pOBOJIOPOJ: MOJIyYEHUE U CBONCTBA. T.K.

9b
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9B

9A

26 ConstHast KUCJIOTA U €€ COJIH. J1.O. Ne 3. C.p.
95 Kauecmesennasn
- peakyus Ha

XJ10pUO-UOH

27 | IpakTudeckas padora Ne3. [loyuenue I1.P.Ne3 ILP.
ZE COJISIHOM KHMCJIOThI M M3yYeHHe e€é CBOWCTB.

28 | ™ Tema 4. Kucnopoo u cepallonoxenne KucIopoaa T.K.
55 1 Cepbl B IEPUOTUYECKON CUCTEME XUMHUECKUX
- JJIEMEHTOB, CTpocHUE UX aToMoB. Cepa.

29 ZBA Ceposoopo. Cynb(usL. TK.
9B

30 ZBA Oxcuy cepsl (IV). CepHucTas KMCIOTA U €€ COJH. V.0.
9B

31 |7 Oxcup cepsl (VI). CepHast KHCTIOTa ¥ €€ COJML. JLO. Ne 4 C.P.

— HeKOmopble XUM.
95 C80UCMBa CepHoU
KUCTOMbL;
o - KauecmeeHHas.
peakyus Ha
cynbham-uon

32 | * OKHCIHTeTbHBIE CBOHCTBA KOHIIEHTPHPOBAHHOM T.K.
22 CEpPHOM KHUCIIOTBHI.

33 | IIpakTnyeckasi padora Ned.Pemenue [1.P.Ne4 I1.P.
o IKCIEPHMEHTAJILHBIX 32124 10 TeMe
i «Kuciopon u cepa».

34 |* Tema 5. Azom u ¢pocghop Tlonoxxenne azora u T.K.
o5 dochopa B meproUECcKOil CUCTEME XUMHYECKUX
- AJIEMEHTOB, CTPOCHHE UX aTOMOB. A30T: CBOICTBA

Y TIpUMCHCHUE.

35 o Amvmuak. OU3NYECKre U XMMUYECKUE CBOMCTBA. C.P.
Zg [TomydeHue 1 mpUMEHEHUE.

36 [ IpakTuyeckas padora NeS. [Tosyuenne I1.P.Ne5 IL.P.
Zg aMMHAaKa ¥ U3y4YeHHe ero CBOMCTB.

37 |7 Cosu aMMOHUS. JIL O. Ne 5. T.K.
3 Pacnosuasanue
- KAMUOHO8

AMMOHUSL.

38 oA Pemenue 3anau Ha onpeneneHre MacCoBOU T.K.
o (0OBEMHOI) 10JIM BBIXO/1A IPOIYKTA PEAKLIUU OT
B TEOPETHYECKH BO3MOKHOTO

39 Z‘; A30THast KHCJIOTA. C.P,
9B

40 | Conu a30THOM KUCIOTHI. A30THBIE yI00pEHHs. v.0.

9b
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9B

9A

41 dochop. Ammotponus dochopa. CpoiicTBa T.K.
Zz docdopa.
42 | Oxcun dochopa (V). @ochopHas kucioTa u eé JI. O. Ne 6. C.P.
o5 com. @ocdopHbie ynoOpeHusl. 3naxomcmeo ¢
o MUHEPATbHLIMU
YO0obpeHuamu
43 | Tema 6. Yenepoo u kpemuuu. [lonoxxenue T.K.
55 yriepoja U KpEMHHS B TICPUOIMUECKOM CHCTEME
- XUMUYECKHUX 3JIEMEHTOB, CTPOCHUE MX aTOMOB.
Yraepon.
44 | " VrapHblii ra3, CBOWCTBA, (PM3HOIOTTYECKOE v.0.
ZE JEHUCTBHE HA OPraHU3M.
45 | VIIeKucIblii ra3. YronpHas KUCIOTa U €€ COJIH. JIL. O.Ne 7. C.P.
o Kpyrosopot yriepoa B pupoie. Pacnosnasanue
B Kapbonam - UOHO.
46 |0 IpakTHueckas padora Ne6. IToryuenue okcuaa I1.P.Ne6 I1.P.
i yraepoaa (IV) u u3yuenue ero cBoiicTs.
i Pacno3naBaHue KapooHATOB.
47 | Kpemnnii u ero coennaenns. CrimkaTHas JI O. Ne 8. T.K.
o POMBIIIJIEHHOCTb. IIpupoonuvie
B CUnUKamol
48 |4 Perrenve 3a1a4 Ha BHIYHCICHHE MACChHI MITH T.K.
3 00BEMa IPOyKTa peakiuy M0 H3BECTHOW Macce
o WK 00bEMY HCXOJTHOTO BEIIECTBA, COJICPIKAIICTO
MIPUMECH
49 | OGOoO0IEHNE ¥ CHCTEMATH3aMHS TI0 TEME V.0.
Zi «Hemetamnbny
50 | KonTpoabHas padora Ne2 mo Teme K.P.
Zi «HemeTanabi».
51 oA Tema 7. Obwue ceoticmea memannog. O0mas JI. O. Ne 9. T.K.
XapaKTepPUCTHKA META/IOB. Du3ndeckue 3naxomcmeo c
o cBolicta. CIUIaBbl METAJLIOB. obpazyamu
Memannios u
B cnnaeoé (paboma
C KOJLIeKYusmu)
52 oA HaxosxieHne MeTajioB B IPUPOJIC B O0IIIHe JI. O. Ne 10. V.0.
- crocoObl UX NoJiy4yeHus1. [IoHsATHE 0 METAJUTYpTHH. Buimecnenue
00HO020 Memania
oB opyaum u3
pacmeopa conu
53 o XUMHUYECKHE CBOMCTBA METAJLIIOB. T.K.
ZZ DIEKTPOXUMHUYECKUH PsiJI HATIPSHKCHUH METaJLIOB.
54 Z‘; [leouHbIC METAILITBI. T.K.
9B
55 A Marnuii. [1lenoyHo3eMeIbHbIE METaIbL. C.P.
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9b

9B

XKecTkocTh BOBI M CIOCOOBI €€ yCTpaHEHUSI.

9A

56 Anromunuil. Haxoxnenue B npupoae. ColicTBa JI. O. Ne 11. T.K.
95 ATIOMUHUSL. Bunaxomemeo ¢
o COeOUHEeHUAMU
ANFOMUHUA
57 | JKeneso. Haxosxnenue B npupose. CBoiicTa T.K.
9b
Kelesa.
9B
58 | CoeMHeHMs Kee3a. JI. O. Ne 12. C.P.
% 3uaxomcmao ¢
B pyoamu sxcenesa
9A
59 IIpakTuuyeckas padora Ne7. Pemenune I1.P.Ne7 I1.P.
% IKCNEPUMEHTAJIbHBIX 3a/1a4 110 TeMe
B «MeTaJiIbl M UX COCUHEHU Y.
9A
60 O06001menne u cucreMarusanys mo treme «Oorme V.0.
9b o
CBOMCTBA METAJLIOB)
9B
A
61 |’ Kontpoabnas padora Ne3 no teme «Oommue K.P.
9b o
CBOMCTBA METAJVIOB»
9B
62 | OpraHudecKas XUMUSL. T.K.
9b
9B
63 | * VYT71€BOI0PO/IbL. JI. O. Ne 13. T.K.
o5 3nakomcemeo ¢
yeném, neghmoio,
oB nPOOYyKmamu
nepepaoomku
64 oA Kucnopoconepxanme opraHu4eckue T.K.
% COCJIMHEHUS: CITUPTHI, KAPOOHOBBIC KUCIIOTHI,
B CIIOKHBIE D(HUPBL, JKUPBI, YIIIEBOIBL.
65 oA AMHUHOKHACIOTEL benku. V.0.
9b
9B
9A
66 [Honumepsr. Vv.0.
9b
9B
67 |* HTOoroBasi KONTPOJILHAsi padoTa Ne 4. K.P.
9b
9B
68 A O6006maromui ypok T.K.

9b

9B
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