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1.IlosicHUTEILHAS 3aIHCKA

Pabouas mporpamma pazpaborana B cooTBeTcTBUU ¢ DeiepajbHBIM rocy1apCcTBeHHbIM
o0pa3oBaTeIbHBIM CTAHAAPTOM OCHOBHOTO o0mero oopasoBanus (®I'OC 00O),
yrBep:xaeHHbIM [Ipuka3 MunucrepctBa npocsemienus PO ot 31 mas 2021 r. Ne 287 “O0
YTBEpXKICHHH (PelIepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa OCHOBHOTO
obmiero oopazoBanus’.

PaGouasi nporpaMma cocTaBjieHa HA OCHOBE IIPOTPAMMBbI 3JIEKTUBHBIX KYpCOB. XUMUS

8-9 xmacc. IlpemnpodunsHoe oOyuenue. ABtopel- C.A.CnanmkoB, u3n. «Jlpoda» Mocksa
2007r.ITporpamMmmbl  JIEKTHBHBIX KypcoB.Xumus 8-9 xmacc. IlpemnpodunpHoe  oOydeHwe.
Astopsi- C.A.Cnaakos, uzg. «Jpoda» Mocksa 2007r.

JlononuuTtenbHas oOlIepa3BUBarollas IporpamMma «XuMHUs B 3aJadyax M HpUMepax»
MOV «JIuneit Ne 1 Kpacnoapmeiickoro paiiona Bonrorpaga» paspaboTaHa B COOTBETCTBUHU CO
ctatbsimu 2, 12 denepanbHoro 3akoHa «O0 obpa3zoBanuu B Poccuiickoit @enepaunn» Ne 273 ot
29.12.2012 r.; mpukaza MuHucrepctBa oOpa3oBanus M Hayku Poccuiickoit denepaunn «O06
yrBepxkaeHun [lopsika opraHuzanMu M OCYIIECTBIIEHUS OOpa30BaTEIbHOU NESATENBHOCTH IO
JOTIOTHUTEIBHBIM 00IIepa3BUBAIONINM MporpaMmam» oT 27 utonst 2022 r. N 629
HanpasieHHOCTh POrpaMMbl: COLIMaIbHO-TIEAArornyecKas

AKTYyaJIbHOCTh

CoBpeMeHHBIN CTaHAApPT CcoJiep’KaHusl 00pa3oBaHUS MO XUMHUHU IMpelycMaTpUBAET
CO3JAHHUE YCIOBHM MJIsi OCTHIKEHMS YYaIlMMHCS CICAYIOIIMX LEJICH: OCBOCHHME OCHOBHBIX
MOHATUM M 3aKOHOB XHMMMH; OBJAQJCHHE YMEHHAMM IIPOU3BOJUTH PACYETHI HA OCHOBE
XUMUYECKUX (POPMyJT BEIIECTB U YPaBHEHUH XMMHYECKUX PEaKLUi; pa3BUTUE MO3HABATEIbHBIX
UHTEPECOB U MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH B IIpolecce MPOBEIEHUS XUMHUYECKOTO
JKCIIEPUMEHTA, CAMOCTOSITEILHOIO MPUOOPETEeHHs 3HAHUH B COOTBETCTBHM C BO3HUKAIOIIMMU
KU3HECHHBIMU IOTPEOHOCTAMH; NPUMEHEHHME IOJYYEHHBIX 3HAHUN M yMEHMH Js pelleHus
IIPAKTUYECKUX 3a1a4 B MOBCEJHEBHOM )KM3HU; BOCIIMTAHUE OTHOLIEHWS K XMMHH KaK K OJHOMY
3  (GyHAaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUSA M D3JEMEHTY 0O0le4eraoBeyecKon
KYJIBTYPBI.

bazucHblii yueOHBIH maH B ero ¢eaepanbHON 4acTH MpeaycMaTpUBaeT U3yuyeHUE Kypca
XUMHHM 1O 2 yaca B Heaenmo B 8-9-x wiaccax. JlanHbli 00bEM 4yacoB He JOCTATOYEH IS
peaiM3alMy CTaHAapTa OCHOBHOrO oOmiero oOpazoBanus mo xumuu. OJHUM H3 MOCIEICTBUN
COKpAIlleHUs] YHclia y4eOHBIX YacOoB 3aKII0YAaeTCs B TOM, YTO y YYMUTENS MPAKTUYECKH HE
ocTaéTcsi BpeMeHU Ui OTPaOOTKH HABBIKOB PEIICHUS 3a/1a4, a IMEHHO 3a/1a4 00eCIeUnBarOIINX
3aKpeIyieHHe TEOPETHYEeCKUX 3HaHH, KOTOpbIe y4aT TBOPYECKM NPUMEHSATh HMX B HOBOU
CUTYyallud, JIOTUYECKH MBICIUTh, T.€. CIyXaT (OPMUPOBAHUIO KYJIbTYPOJIOTHYECKOU
CUCTeMOO00Opa3yrole mapajurmol.

3amauy B XUMUHU PEIIAIOTCS HE TOJIBKO pajyl TOJy4eHHsS MPaBUIBHOIO OTBETa Kak
TakoBOro. PemieHue 3amay cmocoOCTBYET pPa3BUTHIO JIOTHUYECKOTO MBIIUICHUS, MPUBUBAET
HABBIKA CaMOCTOSITENIHOM pabOThl U CIYKUT OIIEHKOW CTEMEeHH YCBOEHHUS TEOPETHUYECKHUX
3HaHMN U MpakTUYecKuX ymeHuii. Kypc pacumpser u yrinyOnseT 3HaHUs y4Yalluxcsl M0 XUMHUH,
packpblBaeT poOJib XHUMHH B PEIICHWU TJI00ATbHBIX MPOOJIEM 4YelIOBEYEeCTBA, IMOKa3bIBAET
3aBUCUMOCTh CBOMCTB BEILECTB OT COCTaBa M CTPOEHMS, HANPABJICHHOCTh XUMHUYECKOU
TEXHOJIOTUU Ha pEIIeHHE JKOJOTHYecKux mpolOieMm. Permenue 3amady — mpu3HaAHHOE CPEICTBO
Pa3BUTHUSL JIOTMYECKOTO MBIIUICHUSI Y4YalIUXCs, KOTOPO€ JIErKO COYeTaeTcs C JpYyruMu
cpeacTBamMu U mpuéMaMu 00pazoBaHUs. BKIloueHUE pa3HBIX 3ajad MpeaycMaTpUBAET MEPEHOC
TEOPETHYECKOT0 MaTepuala Ha MPAKTUKY W OCYHIECTBISATH KOHTPOJb 32 €r0 YCBOCHHUEM, a
yUYalIUMCSl — CaMOKOHTpPOJIb, YTO BOCIHTHIBAET MX CAMOCTOSITEIHHOCTH B Y4eOHOM padorte.



Pemenune 3amady A0HKHO CIIOCOOCTBOBATh LEIOCTHOMY YCBOEHHIO CTaHAapTa COJEp’KaHus
00pa3oBaHus U peaTn3aluy NOCTaBICHHBIX LEJIEH.

OcobeHHOCTH TPOrPaMMBI

[Ipennaraemplii Kypc MMeET, MPEXkAE BCETO, MPAKTUUYECKYIO0 HAIPaBICHHOCTb, TaK Kak
MIpEeIHA3HAYAETCS. HE CTOJIBKO JUIsl (POPMUPOBAHUS HOBBIX XMMUYECKMX 3HAHWUM, CKOJBKO IS
pa3BUTHUSI YMEHUN U HABBIKOB PEILIEHMS] PACUETHBIX 3aJay Pa3jIMuYHbIX TUIOB. JlaHHBIH Kypc
paccuuTaH Ha y4aluxcs 9-X KJaccoB U CBsI3aH ¢ 0a30BbIM KypcOM XMMHUU OCHOBHOM ILIKOJIBI, a
TaKK€ C KypcaMu MaTeMaTHKH (COCTaBJIEHHWE NIPONOpLUM, anreOpauyecKux YpaBHEHHM) U
¢u3ukn (ra3oBble 3aKOHBI). XHMHUYECKOE COJCp)KaHWE MHOTUX 3ajad, HPEeI0KEHHBIX
MpOrpaMMoOil Kypca, BBIXOJAWT 3a paMKU 0a30BOrO YpOBHS, T. K. IpeIIoJiaraer, 4rto Kypc
BBIOEPYT IIKOJBHUKU CEPbE3HO HHTEpecyrommxcs xumued. M3ydeHuwe Kypca mnpeanosaraer
peaJIbHYI0 IOMOIIb YYalTUMCS B OJATOTOBKE K OJIMMITHAJIAM.

O0beM M CpoOK peaJu3anMu NporpaMmbl: oOIlIee KOJUYECTBO y4eOHBIX yacoB - 56 yac,
cpokoM Ha 7 MecsaueB. Pexum 3aHatuit — 1 pa3 B HeJenoo, MPOJOJIKHUTEIBHOCTBIO 2
aKaJeMHUYECKUX Yaca. 3aHATUS IPOBOATCS B OYHOM PEKUME.

Bo3pact o6yuarommxcsi: 15-16 Jer.
Ilesan u 327241 NPpOrpaMmal
Heap kypca: co3gath yciuoBus JUid peald3allid MHUHUMyMa CTaHAapTa CoJep>KaHus
o0pa3oBaHUs 3a KypC OCHOBHOM IIKOJIBI; OTpa0OTaTh HABBIKM pEIIEHUs 3a7ad M MOJATOTOBUTH
IIKOJIBHUKOB K 0oJiee rITy0OOKOMY OCBOEHHUIO XMMHUU B CTapUINX KJlaccax.
OcHoBHBIE 32 1a4H:
- olecrieyeHne MKOJbHUKOB OCHOBHOM U TJIABHOW TEOPETUUECKOU MH(POpMAITHEH;
— oTpaboTaTh y Y4YalIMXCSd HAaBBIKM pEUICHHs 3a/Jad pPa3HbIX THUIOB, B TOM YHUCIE
YCII0KHEHHBIX.
- (GopMUPOBAHHE CBSI3U MEXKIY TEOPETHUECKUMHU U MPAKTUYECKUMU 3HAHUSAMU yJallluXCsl;
— TOJATOTOBUTH HEOOXOAMMYI0 0a3y ISl pellleHus pa3IuYHbIX THIOB 3aJad B CTapIIuX
KJ1accax.
— pa3BUTHE YMEHHIl aHAIU3UpOBaTh, CPABHHUBATh, 0000IaTh, YCTAHABIMBATh MPUUHMHHO-
CJIEICTBEHHBIE CBS3H MPHU PEUICHUH 3a/1a4.
—  pacuIMpeHHe Kpyro3opa yJaliuxcs, MOBbIIIEHHE MOTUBALIMU K 00YUEHUIO0, COLIMATU3alus
yUYalIUXCsl Yepe3 CaMOCTOATEIbHYIO AEITEIbHOCTb.
2. Ilnanupyembie pe3yJbTAThl OCBOEHHS JONOJHUTEIHLHONH 00pa30BaTe/IbHOM MPOrpaMMbl
JInyHOCTHBIE Pe3yIbTAThI:
[TocTenenHo BrICTpanBaTh COOCTBEHHOE IIEIOCTHOE MHUPOBO33PEHHE:
— OCO3HaBaTh COBPEMEHHOE€ MHOrooOpa3ue THUIOB MHPOBO33PEHUS, OOIIECTBEHHBIX,
PEIIUTHO3HBIX, AaTEUCTHUYECKHUX, KYIbTYPHBIX TPAAMULMNA, KOTOPBIE OMNPEACTSIOT pa3HbIe
00BSCHEHUS MPOUCXOIAIIETO B MUPE;
— ¢ yu€TOM 3TOro MHOT0ooOpa3usi MOCTENEHHO BhIpadAaTHIBaTh CBOM COOCTBEHHBIE OTBETHI Ha
OCHOBHBI€ KU3HEHHBIE BOIIPOCHI, KOTOPHIE CTABUT JIMUHBIN )KU3HEHHBIN OTIbIT;
— YYHUTHCS TPHU3HABATh MPOTUBOPEUYMBOCTh M HE3aBEPIIEHHOCTh CBOMX B3IVISIIOB Ha MHUD,
BO3MOKHOCTb UX U3MEHEHMUSI.
Y4uTbCs UCTIOIB30BaTh CBOM B3IJISIIBI HA MUD JIJIsl OOBSICHEHHS PAa3IMYHBIX CUTYaIUi, peleHus
BO3ZHHKAIOMIMX MPOOIEM U U3BJICUCHUS )KU3HEHHBIX YPOKOB.
Oco3HaBaTh CBOM HMHTEpECHl, HAXOIUTh W H3Yy4aTb B Yy4EOHMKAX IO pa3HbIM MpeaMeTam
Marepuai (U3 MaKCUMyMa), UMEIOLUNA OTHOIIEHHE K CBOMM MHTEPECaM.
Hcnonb30BaTh CBOM HMHTEPECH! Ui BBIOOpA WHAMBHAYAIBHON 00pa3oBaTEeNbHOUN TpPaeKTOPHUH,
MOTEHIMAIBHOM Oy ymiel npodeccuu u COOTBETCTBYIOIIETO MPOGHIBHOIO 00pa30BaHUsl.
[IproOperath OMBIT y4acTus B JeNiax, MIPUHOCAIINX MOJIb3Y JIFOJISM.



Y4uTbCS CaMOCTOSTENBHO BBIOMpATh CTWJIH TOBEJCHHS, MPHBBIYKHA, OOECIICUMBAIOIINE
Oe30macHbIl 00pa3 KHU3HH U COXPAaHEHHE 3JI0POBbS — CBOErO, a TAaKKE ONU3KUX oAU U
OKPY>KAOILIKX.

Y4UTbCS CaMOCTOSATEIBHO MPOTHUBOCTOSITh CHTYAIMsIM, IPOBOLMPYIONIUM Ha MOCTYIKH,
KOTOPBIE YTPOKAIOT OE30MMACHOCTH U 3/10POBBIO.

BeiOupare moCTyNKH, HaleJIeHHBIE HAa COXpaHEHHE U OepeKHOE OTHOIICHHWE K IPUpPOJE,
0COOEHHO JKMBOM, mM30eras MPOTHUBOTOJOKHBIX IMOCTYNKOB, TOCTEIIEHHO YYach M OCBamBas
CTpPaATETHIO PAIIHOHAIBHOTO IPUPOOTIOIH30BAHHUS.

VYauthcs yOexaaTh APYrux JIOJAeH B HEOOXOJMMOCTH OBIIAJCHUS CTPATErHed parMOHAIBLHOTO
MIPUPOIOTIOIIH30BAHHS.

Hcnonb30BaTh 3KOJOTMYECKOE MBIIIJIEHUE JJIs BBIOOpa CTpaTerud COOCTBEHHOIO MOBEACHUS B
Ka4eCcTBE OJTHON M3 IIEHHOCTHBIX YCTaHOBOK.

CpencTBoM pa3BUTHS JIMYHOCTHBIX PE3yIbTATOB CIY)KAT YUYSOHBIM MaTepual W MPOAYKTHBHBIC
3aaHns y4eOHMKa, HalleJICHHbIE Ha YMEHHE OICHMBAThH MOBEICHHE YETOBEKa C TOYKH 3PEHUS
XAMUYECKOH 0€30TaCHOCTH 110 OTHOIICHHIO K YEJIOBEKY M ITPHPO/IE.

MeTtanpeMeTHBIMU ~ pe3yJibTaTaMu  sIBIIIETCS  (OPMHpPOBAHUE YHUBEPCATBHBIX YUEOHBIX
nevicteuit (YY ).

PeryasituBubie YY/I:

CamocTtosaTensHO 00OHAPYKUBATh M (GOPMYIUPOBATH MPOOJIEMY B KIACCHON M MHAMBUIYATHHOM
y4eOHOM e TEIbHOCTH.

BeiiBUTaTE BEpCUU peEmICHUS MPOOJIEMBbI, OCO3HABATh KOHEUYHBIA pe3yiabTaT, BBIOMPATH W3
MPEUTOKEHHBIX U UCKATh CAMOCTOSTEEHO CPENICTBA JOCTHKEHUS IIEITH.

CocraBiarh (MHIUBHIYAIBHO WJIW B TPYIIIE) IUIaH PEIICHUS TPOOIEMBbI (BBITIOJIHEHUS IPOEKTA).
[TonOupatk Kk Kax a0 mpodaeme (3amade) aieKBaTHYIO €l TEOPETUUECKYIO MO/IEb.

PaGoras o npeanokeHHOMY U CaMOCTOSITENIbHO COCTaBJICHHOMY IUIaHy, UCIOJIb30BATh HAPSAY C
OCHOBHBIMM U JIOTIOJIHUTENbHbIE CpEACTBa (CHpaBOYHAS JIUTEPATypa, CIOKHBIE NPUOOPHI,
KOMIIBIOTED).

[1nanupoBaTh CBOIO MHAUBUAYAIBHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.

PaGorath M0 caMOCTOSITENIBHO COCTaBICHHOMY IIaHY, CBEPSSICh C HUM M LIEJIbIO JEATEIbHOCTH,
UCIPABJIAs OLIMOKH, HCIIOJIB3YS CaMOCTOSITENIbHO MOJ0OpaHHBIE CpeAcTBa (B TOM 4HCIE U
HHutepHer).

CB0OOTHO MOJIK30BATHCS BRIPAOOTAaHHBIMU KPUTEPUSIMH OLIEHKUA U CAMOOLIEHKH, UCXOMS U3 LIEIH
Y UMEIOUINXCS KPUTEPUEB, pa3inyasi pe3ylbTaT U criocoObl IeHCTBUI.

B xoge npencrasiienus MpoekTa JaBaTh OLEHKY €ro pe3yabTaTaM.

CaMOCTOATENHbHO OCO3HABAaTh MPUYHMHBI CBOETO YCIEXa WJIM HeyclleXxa M HAaXOJIUTh CIOCOObI
BBIXOJIa U3 CUTYallUU HEycIexa.

YMeTh OLIEHUTH CTENEeHb YCIEITHOCTH CBOCH MHIUBUAYAIbHONW 00pa30BaTEeIbHOM 1A TEIBHOCTH.
JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM Kaye€CTBAM M YepTaM XapakTepa («KaKoB s»), OMpPEeIesiTh
HAIPAaBJICHUS CBOETO PAa3BUTUS («KAKUM 51 XOUY CTAaThy», «4TO MHE JUIsl 3TOTO HAJIO CACNIATHY).
CpenctBoM GopMupoBaHuUs peryasTUBHBIX Y'Y ]l ciyxaT TeXHOJIOTUS MpOoOJIEMHOro AUaora Ha
JTane W3y4eHHUs HOBOTO MaTepHalia M TEXHOJIOTHUS OLIEHWBAaHUS 00pa30BaTENbHBIX JIOCTHUKCHHIMA
(y4eOHBIX yCIIEXOB).

ITo3naBartenbnbie YY /I:

AHanu3upoBaTh, CPABHUBATH, KIACCH(PHUIIMPOBATH U 0000I1aTh TOHATHS:

- JIaBaTh OMNpe/eIeHHe MOHATHUAM Ha OCHOBE M3yUYEHHOTO Ha PAa3IMYHBIX MpeaMeTax yueOHOTro
MaTepuana;

- OCYIIECTBJIATH JJOTHYECKYIO OMIEPALIUI0 YCTAHOBJICHHS POJAOBUIOBBIX OTHOILIECHUIA;

- 0000maTh TMOHATHS — OCYIIECTBISATH JIOTMUECKYIO OIEpalldI0 Tepexoga OT TMOHSTHUS C
MEHBIITUM 00bEMOM K MOHATUIO C OOIBIINM 00BEMOM.

CTpouThb JOTHMYECKH pACCYXJCHHE, BKIIOYAIOIIEe YCTAHOBIECHUE MPUUMHHO-CIIEICTBEHHBIX
cBsi3eH.
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CozmaBaTh MOJENHU C BBIACICHUEM CYIECTBEHHBIX XapaKTEPUCTUK 0OBEKTa, MPeoOpa3oBHIBATH
MOJIEJIH C LIEJBIO BBISIBICHHS OOLIMX 3aKOHOB, ONPEACISIOMNX JAHHYIO IPEIMETHYIO 001acCTh.
[IpencraBnsaTs nHGOPMAIMIO B BUJE KOHCIIEKTOB, TAOIUII, CXeM, Ipa(uKoB.

[IpeoOpazoBbiBaTh MH(MOPMALIUIO W3 OJHOTO BHUAA B JAPYrol W BBIOMPATH YHOOHYIO JUIsl ceOst
dbopmy dukcanuu u npeacrapaeHus nHbpopmaimu. [IpeacrapnsaTe HHGOPMALUIO B ONTUMATLHO N
(dopme B 3aBHCHMOCTH OT ajJpecara.

[ToHumasi mO3UIIMIO APYroOTO, pa3ivyaTh B €r0 peuu: MHEHHE (TOUKY 3pPEHHS), JOKA3aTeIbCTBO
(aprymeHTsl), (paKkThl; TUIIOTE3bl, AKCUOMBI, TEOPUU. 151 ITOrO CaMOCTOATEILHO UCIOJIH30BATh
pasiuyHbIe BUBI UTEHUS (U3ydaroliee, IPOCMOTPOBOE, 03HAKOMUTEIBHOE, IOMCKOBOE), IPUEMBI
CJIyILIaHUS.

CamoMy co3/1aBaTh HMCTOYHMKM WH(POPMAllUM pa3HOTO THUMA W IS Pa3HBIX ayIUTOPHH,
coOmo1aTh UHPOPMAIIMOHHYIO TUTUEHY U TIpaBuia HHGOPMAIITMOHHON 0€30TTaCHOCTH.

YMeTh UCTIOB30BaTh KOMIIBIOTEPHBIE 1 KOMMYHUKAITMOHHBIE TEXHOJIOTHUH KaK MHCTPYMEHT JIJIst
JTOCTHOKCHHS CBOMX I1eJIei. YMETh BRIOUpATh aJIeKBaTHBIC 3a/1a4€ HHCTPYMEHTAIbHbIE
MpOrpaMMHO-aNapaTHbIe CPEICTBA U CEPBUCHI.

[To3naBarensubie YY1

- 0CO3HAHHE POJIU BEIIECTB;

- pacCMOTpEHNE XUMHYECKUX MPOIIECCOB;

- UCTIOJIb30BaHUE XUMHUUYECKHX 3HAHUH B OBITY;

- 00BsICHEHHE MUpPA C TOYKH 3PCHHS XUMHH;

- OBJIaJICHWE OCHOBAaMH METOJIOB €CTECTBO3HAHUSI.

KommyHnukaruBubie YY/I:

OTtcTauBasi CBOIO TOUKY 3pEHHS], IPUBOJAUTH apTyMEHTHI, MOATBEPkKAast UX (paKTamHu.

B muckyccun ymeTh BBIIBUHYTH KOHTPapryMeHTHI, iepedpa3upoBaTh CBOIO MBICIH (BJIaJICHHE
MEXaHHU3MOM SKBUBAJIEHTHBIX 3aMEH ).

Y4uTbCs KPUTUYHO, OTHOCUTBCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM MPU3HABATh OMIMOO0YHOCTD
CBOEro MHEHHMS (€CJTM OHO TaKOBO) M KOPPEKTHUPOBATH €T0.

[ToHuMmas mo3uULKIO IPYTOro, pa3inyaTh B €M0 PeUr: MHEHUE (TOUKY 3pEHHs ), J0Ka3aTeIbCTBO
(aprymeHTbl), (DaKThI; TUTIOTE3bI, AKCHOMBI, TEOPHUH.

YMeTh B3MISIHYTh Ha CUTYalUIO C HHOM MO3UIIMHU U JOTOBAPUBATHCS C JIFOJJbMU UHBIX MTO3UIUH.
CpenctBoM (hopMHUpPOBaHHSI KOMMYHUKATUBHBIX Y'Y [l ciy:KaT TEXHOJIOTUS TPOOIEMHOTO
nuanora (moOyXaaroIuii ¥ OIBOASIINN AUajor) U paboTa B MaJbIX TPyIIax, TaKxKe
HCIO0JIb30BaHME HA YPOKAX 3JIEMEHTOB TEXHOJIOTUH MPOJTyKTUBHOTO YTEHHUSI.

[IpenmetHbIe

JeBATHKJIACCHUK HAYYUTCH:

[Tocne mpoxoxAeHUs TPOrPaMMBbl 00YJaIOIIUECs JTOKHBI:

noteMe “PactBopsr’”:

HMMETh MPEJICTaBICHNE O PACTBOPE U €T0 COCTABHBIX YaCTAX;

3HATh OCHOBHBIE BU/IbI KOHIIEHTPAIIHA pacTBOPOB (IIPOIEHTHASI U MOJISIPHAsT ); CIIOCOOBI
nepexo/ia OT OJHOTO BUA KOHIIEHTPALHA K IPYroMy; OCHOBHbBIE OTpAaciIu MIPOU3BOICTBA, I'/Ie
MIPUMEHSIOTCS pacyeThl Ha PaCTBOPBIL;

YMETh IPOU3BOAUTH PACUETHI HA ONIPEIETICHUE MTPOLIEHTHON U MOJISIPHOM KOHUEHTpaluil
pacTBopa; IEPEBOJUTH MOJISIPHYIO KOHIIEHTPAIIMIO B TIPOIIEHTHYIO K HA000POT;

no T € M € “OCHOBHbIE MTOHATUA U 3aKOHBI XUMUU:

3HATh OCHOBHBIE 3aKOHBI U MIOHATHUS XUMUHU (aTOM, MOJIEKYJIa, OTHOCUTENbHAS aTOMHAs Macca,
OTHOCHUTEIIbHAs MOJIEKYJIIpHAs Macca, KOJIMYECTBO BELIECTBA, MACCOBAas J0JISI XUMUYECKOTO
AIIEMEHTA B BEIIECTBE, HOPMAIbHBIE YCIOBHS ); 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA, 3aKOH
ABorazpo, unciio ABoraipo;

YMETh POU3BOJAUTH PACUETHI C UCTIOIB30BAHMEM OCHOBHBIX 3aKOHOB U MOHSITHIA;

mo T e M e “I"'a3o00pa3Hble BemecTBa’:

HMMETh TpeJICTaBlIeHnEe 00 0COOCHHOCTSIX CTPOSHUS T'a3000pa3HbIX BEIIECTB;



YMETb MPOU3BOIUTH PACUYETHI HA OMPEIEICHHE OTHOCUTEIBHON TUIOTHOCTH Ta3000pa3HOTO
BEII[ECTBA, BEIYMCICHUE Yepe3 HEe OTHOCUTEIBHON MOJICKYISIPHONU MACChl Ta3000pa3HOTO
BEII[ECTBA; BRIYUCIISITH MAacCy Ta3000pa3HOro BEIECTBA 10 €ro 00beMY B 00BEM IO U3BECTHOU
Macce Mpu HOPMAJIbHBIX YCIIOBHSIX C UCIIOJIB30BAHUEM MOJISIPHOTO 00beMa ra3oB; ONpPeesaTh
MOJICKYJISIpHBIC (POPMYITBI BEIIECTB 110 MACCOBBIM JIOJISIM XUMUYECKHIX DJIEMEHTOB H
OTHOCHUTEIBHOH IIJIOTHOCTH I'a30B.

no Te M e “Pemenue 3a1a4 mo XuMUYECKUM YPaBHEHUSIM ;

HMMETh MPEJCTaBICHUE O XUMUUECKUX PEAKIUAX, UX BUIAX;

3HaTh OCHOBHBIE IPUHITUIIBI PELICHUS 3a/1a4 TI0 XUMUYECKUM YPABHEHUSM; METOIUKY PEIICHUS
3a/1a4 0 XUMHUUYECKUM YPaBHEHUSIM, €CJIM OJHO U3 PEearupyrolruX BEUIECTB JaHO B U30BITKE; HA
BBIXO/I ITPOJIYKTa, TPUMECH, PaCTBOPHI;

YMETh JIeNIaTh BRIYUCICHUS 110 XUMHUYECKUM YPAaBHEHHSIM Ha HAXO0XKJECHUE MAcChl (KOJUYECTBA
BEIIIECTBA) MPOJAYKTOB PEAKIIMH 10 Macce (KOJMYECTBY BEIIECTBA) BCTYMAIONIUX B PEAKIUIO
BEILIECTB U HA00OPOT; peliaTh 3314l 0 XUMUUYECKUM YPaBHEHUSIM, B KOTOPBIX YJaCTBYIOT
ra3z000pa3HbIe BEIIECTBA, UCTIOIB3YsI 3aKOH 00BEMHBIX OTHOIIIEHUH Ta30B; IPOU3BOAUTH
pacyeTsl Mo TEPMOXUMUUYECKUM YPaBHEHHUSM; MPOU3BOIUTH PACUETHI TT0 XUMUUYECKUM
ypaBHEHUSM (€CITH OJTHO M3 BEIIECTB JIAHO B M30BITKE, HA BBIXO MPOAYKTA, TPUMECH, PACTBOPHI)
Y COCTaBJISTh 33J1a4M, UCTIOJB3Ys 3HAHUS O CBOMCTBaX HEOPTaHUYECKHUX BEIIECTB;

1o TeMme “OKHCIUTETLHO-BOCCTAHOBUTEIbHBIC PEAKIIUN :

3HaTh 00 OKUCITUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIHSIX; O TIOHSTHU OKUCITUTEND U
BOCCTAHOBUTEIb, TOHITHUSIX OKHCIUTEIbHBIN U BOCCTAHOBHUTEIIBHBIN TTPOIIECC;

YMETh OTPEACISATh CTETICHU OKUCICHUS XUMUYECKUX DJIEMEHTOB; PACCTaBIIATh KOY(PPHUITUEHTHI B
XUMHUYECKUX PEAKIUAX C yYaCTHEM HEOPraHUYECKHUX BEIIECTB METOIaMHU JICKTPOHHOTO
Oaianca;

1o teme “I'eHeTuYecKas CBsI3b MEXKYy OCHOBHBIMU KJIACCAMU HEOPTraHUYECKUX COCTMHEHUN :
3HaTh XUMHYECKUE CBONCTBA U CIIOCOOBI MOJYYEHUSI OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX
COCAUHCHU;

YMETh 3aMMCHIBATh PEAKIIUM “TICNOYKH MPEBPAIICHUI, C yYaCTHEM HEOPraHUYECKUX BEIIECTB;
pelaTh U COCTaBIATh 3aJ]a4M Ha “IETIOYKU MPEBPAIICHUI’; BBIACIATH IJIAaBHOE U
aHaJIM3UPOBATh XOJ PEIICHUS “UENOYKH TPEBPALICHU .

no T e M ¢ “KaduecTBeHHbIE peakliii Ha HEOPraHUYECKUE BEIIECTBA :

HMMETh MPECTABICHUE O KAYECTBEHHBIX PEAKIIUAX U UX MPUMCHCHHH;

3HaTh W COOMIOATh PaBUiIa TEXHUKH O€30MacHOCTH MPU pabOTe ¢ XUMUUYECKUMH BEIIECTBAMU
1 000pyI0OBaHUEM;

peareHThl 1 METOJIUKY IMPOBEICHUS KAYECTBEHHBIX PEaKIIMi HA OCHOBHBIC KATHOHBI U aHUOHBI
HEOPraHMYECKHX BEIECTB;

YMETb MPOJIEbIBATh KAYECTBEHHBIC PEAKIINU; IPUMEHSITh [IOJIyYeHHBIE 3HAHUS MPU PEIICHUU U
COCTaBJICHUM 3aJ1a4 Ha OIPEJIeJICHNE BEIIECTB B paCTBOPE.

JeBATHKJIACCHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

* COCTABJISITh MOJICKYJISIPHBIE U MTOJIHbIE HOHHBIE YPAaBHEHUS 10 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJIUThH IPUMEPBI PEAKLIUA, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKIY
OCHOBHBIMH KJIaCCaMHU HEOPTraHUYECKUX BEIIECTB;

* IPOTHO3UPOBATH PE3YNIbTATHI BO3ACUCTBUS PA3IMYHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH
XUMUYECKON PEeaKInu;

* IPOTHO3UPOBATH PE3YNbTATHI BO3ACUCTBUS PA3IHMUHBIX (PAKTOPOB HA CMEIEHHE XUMHUYECKOTO
paBHOBECHS.

* POrHO3UPOBATH XUMUYECKHUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOECHUS;

* POTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISITH OKUCIUTENbHBIE UM BOCCTAHOBUTEIbHBIC
CBOMCTBA C YUETOM CTEIIEHEW OKUCIIECHUS SJIEMEHTOB, BXOSIIUX B €TI0 COCTaB;



* BBISIBJIATH CYLIECTBOBAHME M'€HETUUECKON B3aUMOCBSI3U MEXK/1Y BELIECTBAMMU B PAly: IPOCTOE
BEILIECTBO — OKCUJ — TUAPOKCU — COJIb;

* XapaKTepU30BaTh 0COObIE CBOMCTBA KOHLIEHTPUPOBAHHBIX CEPHOM U a30THOW KHCJIOT;

* IPUBOJNTH PUMEPHI YPABHEHUN PEAKLUH, JIeKAIIUX B OCHOBE MPOMBIIIUIEHHBIX CIOCO0O0B
IIOJTy4eHUSI aMMHAKa, CEPHON KHMCIIOTBI, YyI'yHA U CTaJIu;

* OIIUCBIBATh (PU3MUECKHUE U XUMUYECKHUE MPOLIECCHI, SIBJISIOIINECS YaCThIO KPyrOBOpOTa
BEILIECTB B IPUPOJIE;

* OPraHU30BbIBATh, IPOBOIUTH YUEHHUUECKHE MPOEKTHI 110 UCCIECJOBAHUIO CBOWCTB BEIIECTB,
MMEIOIINX BAJKHOE IPAKTUYECKOE 3HAYCHUE.

@opMbl OpPraHU3aUMU JIeATEJLHOCTH HA 3aHATHSAX: pEIICHHE XUMHUYECKMX 3a7ad C
WCIIOJIb30BAHUEM JIOTHYECKUX TMPUEMOB, BBITIOJIHEHHE XMMHYECKOTO JKCIEpUMEHTa, padoTa ¢
y4eOHMKaMU, 3aJlaYHUKaMHU U TIEPUOJIMYECKON ymTepaTypoit. [lpemycMarpuBaeTcss U akTUBHAS
dbopma oOy4yeHHs, BBHITIOJIHEHHE YUYAIIUMHCS CaMOCTOSTENBHBIX pPAabOT MO PEIICHUI0
AKCIIEPUMEHTAJIBHBIX 33J1ad C HCIOJb30BAaHUEM HWHCTPYKIUMHU, MPOBEICHUE WHIUBHUIYAIbHBIX
ONBITOB I TPUOOpPETeHWsT  3HAHUW  WJIM  TOATBEPXKICHUS  TPEANOJIOKECHUM.
MeToabl npenogaBaHus Kypca:

—  TIOUCKOBEIH;

- y4eOHBIN AWAJIOT;

- pemieHue TpoOIeMHBIX 3a/1aY;

- caMocTosiTenbHas paboTa yJaluxcs ¢ pa3TuIHbIMA UICTOYHUKAMU HH(OPMAITHIH.

Conep:kanue nporpamMMmsl

Broanoe 3ansTue (1 yac). 3HaKOMCTBO € MPOTPAMMOM, CTPYKTYPOH | 3aauaMu 00ydIeHUS
BCero kKypca o0yuenus. Onpesenenne pexxuma 3aasaTuil. [[poBeneHre HHCTpYKTaKa 10 TEXHUKE
0€30MacHOCTH NP padoTe C XUMUYECKUMHU BEILIECTBAMU U B KaOWHETE XUMUU.
Tema «CoegMHEHNS] XUMAYECKUX 3JIeMEHTOBY. [IpocThie u cioxHbie BeniecTBa. CBOKCTBA
BemecTB. dusnueckre ABICHUS U XUMUUECKHUE peakiuu. [Ipu3Haku XUMHUYECKUX peaKlni.
VYcnoBus MpoTeKaHUsT XUMUYECKUX peakiuil. Xumudeckue hopmynsl. [IpaBuna coctaBneHus
XUMHUYECKUX (POpMYII.
[IpakTueckue paboThl. «3HAKOMCTBO ¢ 00pa3aMy MPOCTHIX U CIOXKHBIX BEIIECTB (3KeJe30,
Me/lb, cepa, OKCUJ] AIFOMUHUSA, YKCYCHAs! KUCIIOTa, TUAPOKCU Kanblus, cyibdat menu(ll)).
N3yuenune nx pu3nueckux CBOMCTBY

Tema “PactBopbl. OCHOBHBIE TPUHIIUIIBI 0(OPMIICHHUS 3a7a4 110 XUMHUH. MeTouKa
pelIeHns 3a/1a4 Ha BBIYMCIICHHSI MAacCOBOM JIOJIM PaCTBOPEHHOTO BEIIeCTBA B pacTBope. Buibl
KOHLIEHTpALMN: IPOLIEHTHAS U MoJisspHas. [lepexon oT 0AHOTO BUa KOHIIEHTPALUU K JPYTOMY.
[IpakTryeckas 4acTh: pelieHue 3a/1a4 1Mo JaHHOU TeMe.

Tema “OcHOBHBIC IOHATHS U 3aKOHBI XUMUHK . MeTo/IMKa pellleHus 3a1a4 Ha: HaX0XKIeHHe
OTHOCHUTEIILHOIM MOJIEKYIISIPHON MacChl, BBIYUCIICHNE OTHOIIEHU Macc 2JIEMEHTOB B BEIIECTBE,
oTpeeNieHue MacCOBOIl 10JIM XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE, HAXOXKICHHE KOJTUYECTBA
BEII[ECTBA TI0 €r0 Macce U Ha00OPOT, BBIBEACHUE MPOCTEHIIeH (PopMyIIbI BElIecTBa 1o
MacCOBBIM JIOJISIM DJIEMEHTOB B COEIMHEHUH, pAacUeT YKCIa CTPYKTYPHBIX €IMHUI] TI0 Macce,
KOJIMYECTBY BelllecTBa WK 00beMy. [IpakTrueckass 4acTh: pellleHHe TUTIOBBIX 33/1a4 Ha TaHHYIO
TeMy; oopmiieHre 3a1a4; 00CYXACHHUE PAllMOHATBHBIX CITIOCOOOB PEIICHHUSI.

Tema “I"a3000pa3nbie BemecTBa”. MeToauKa peleHus 3a7a4y Ha Onpe/esieHre
OTHOCHUTENILHOU MIOTHOCTH T'a3a U HAXOXKJCHHE M0 He OTHOCUTENIbHOM MOJIEKYISIPHON MacChl.
MounspHsiii 00beM razoB. Hopmanbhbie yenoBus. [IpuHINIE perienns 3a1a4 Ha: onpeeieHue
Macchl Ta3000pa3HOTO BEIIECTBA M0 €r0 00bEMY, MPU HOPMATBHBIX YCIOBUSX; BHIYHCICHUE
o0BpemMa ra3000pa3HOTO BEIIECTBA IO €r0 KOJIMUYECTBY; ompeeeHrne GopMyiibl BEIecTBa Mo
MacCOBBIM JIOJISIM DJIEMEHTOB U OTHOCUTENILHOM MJIOTHOCTH ra3a. [IpakThyeckas 4acTh:



HaXO0XJCHHE U 00CYXKICHUE pAllMOHAIBHBIX CIIOCO00B pemenus 3a1ad. Konkypcest “O3anadb
npyra”, “Mcnpass omuOKy y cocena’.

Tema “Pemenne 3aay 1o XMMUYECKUM YpaBHEHUSAM '(3a/1a4i Ha U30BITOK OJHOTO U3
BEIIECTB, BHIXO MTPOAYKTA, IPUMECH U PAcTBOPBI). MeToMKa pemeH s 3a1a4 0 XUMUYECKUM
ypaBHeHUsAM. HaxoxaeHune Maccel (KOJIMYeCTBa BEIIECTBA, 00beMa) MIPOYKTOB PEAKIIMH 110
Macce (KOJMYECTBY BEIIECTBA, 00bEMY) UCXOTHBIX BEIIECTB. 3aKOH 0ObEMHBIX OTHOIICHHUI
ra3oB M IPUMEHEHHE €ro IIPU pellieHnH 3a7a4. TepMOXuMUYeCcKe YpaBHEHUS U TUIIBI 3aj1a4 110
HuM. Haxosx/ieHue Macchl IpoAyKTOB PEAaKIIMU, ECIIM U3BECTHBI MAacChl IBYX UCXO/HBIX BEILIECTB
(3amaun Ha 30bITOK). Haxosxaerne Macchl ik 00bemMa MPOAYKTOB PEAKIHH MO U3BECTHOM
Macce Win 00beMy UCXOJAHOIO BELIECTBA, CoAeprKallero npuMecu. HaxoxaeHue Maccel
(Konm4ecTBa BEIIECTBA, 00BEMa) MPOIYKTa PEAKIIUHU TI0 UCXOJHOMY BEIIECTBY, HAXOAIIEMYCS B
pactBope. [IpakTrueckas 4acThb: pelieHre 3aja4 no JaHHBIM TeMaM.

Tema “OxkucanTenbHO-BOCCTaHOBUTENbHBIE peakiun”. Kitaccupukanys XuMHUECKUX
peakuuii. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE peakni. OKUCIUTETh, BOCCTAHOBUTEID,
OKHUCJIUTEIbHBIN IPOLIECC, BOCCTAHOBUTENBbHBIN Ipouecc. [IpakTuyeckas yacTh: 0TpaboTKa
HAaBbIKOB I10 PACCTaHOBKE KOA(PPUIIMEHTOB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX C
y4acTUeM HEOPraHMYECKUX BEIECTB.

Tema “T'eneTnueckas CBsA3b MEXIY OCHOBHBIMH KJIACCAMU HEOPraHUYECKUX COCTMHEHUN .
OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COETMHEHUHN U UX XUMUYECKHE CBOMCTBA, CIIOCOOBI
nostydeHusi. CriocoOsbl epexo/ia OT 0JIHOTO Kilacca K JPYroMy ¢ TOMOUIBIO Pa3InYHBIX
XUMUYECKUX peakuui. MeToanka pelmeHns 3a1a4 ¢ UCIOJIb30BaHUEM “HENOYKH MTPEBPALIECHUN .
[IpakTrHueckas 4acTb: penieHue 3a/1a4 Ha “IIeNOYKH MPEBPALIEHUN U HAX0XKICHUE MACChI
(konm4ecTBa BemiecTBa, o0bema) BemiectB. Odopmiienue creH0B “Permu kpoccBopa” U3
KpPOCCBOPOB, COCTAaBJIEHHBIX JIETbMHU CAMOCTOSITEIBHO.

Tema “KadyecTBeHHBIE peakllMi Ha HEOpraHUYECKUeE BellecTBa . KauecTBEHHbIE PEaKIny.
Karnons! n annonsl. KauecTBeHHBIE peakiiiy Ha KaTHOHBL: BOJOPOJIa, aMMOHHsI, cepelpa,
JUTHUSA, Kallus, HaTpus, Kanbius, oapust, menu(I1), sxkeneza(I1, 1), anromunns. KauecTBeHHBIC
peaKIiy Ha aHUOHBI: XJIOPHUJI- UOH, CYIb(haT-uoH, HUTPAT-UuOH, (hocdaT-uoH, CyIbPua-HuoH,
KapOOHAT-UOH, XpOMAT-UOH, THIPOKCUI-UOH. [IpakTuueckas 4acTh: MOHUTOPHUHT 3HAHUH 110
XUMHH.

4. KaJjieH1apHO - TeMaTH4YecKoe IJIAaHUPOBAaHUE

]
Ne | Kon-Bo Tema sansrus Jlata o | JlaTta no
Ha3Banue pa3nena
/ JacoB IUIaHy dakry
n/n
1 1 BBenenue BBoaHoe 3ansarue
8 Tema 1.Coenqnnenust
XHMHYECKHX 3JIEMEHTOB
2 1 CrelneHns OKUCIIEHNS.
bunapnsie coerHeHMs.
Knaccuduxarms
3 5 HEOPraHUYECKHUX BEIECTB.
CBoMiCTBa BEIIECTB.
4 1 HNuaukaropsl.




Kpucramnmueckue pemerku.

) 1 BewectBa MoJieKynsipHOTo U
HEMOJIEKYJISIPHOTO THUIIA
6 Tema 2.PacTBopbI
Brrunciaenne MaccoBoi 1011
6 5 PacTBOPEHHOTO BEIIECTBA U
MacChl BEIIECTBA B PaCTBOPE
v 1 PacueTsl, cBs3aHHBIC C
MOJISIPHOW KOHILIEHTpaluen
Tema 3. OcHOBHbBIE
14 3aKOHbI 1 NOHATHUSA
XHMHUH
8 1 Pacuer otHOCHTEIIHFHOM
MOJIEKYJISIPHOM MacChl
9 1 Brrancienne oTHOmEHUH
Macc 2JIEMEHTOB B BEIIECTBE
Ornpenenenne MaccoOBOM JI0JIA
10 1 XUMHYECKOT0 DJIEMEHTA B
COCIMHCHUU
Pacuetr macchl asieMeHTa 10
11 1 HM3BECTHOM Macce BEIIeCTBa,
COZEepKaIIero TaHHbIN
3JICMEHT
19 1 Brrunciienre Macchl BEIiecTBa
110 Macce JIEMEHTa B HEM
13 1 Brrunciienne koimmuecTa
BEIIIECTBA 110 €r0 Macce
14 1 PacueT maccel o u3BecTHOMY
KOJIMYECTBY BEIECTBA
PacuyeT umcna gacTuil 1o ero
15 1 Macce, KOJIMYeCTBY, 00beMy.
Yucno ABorazapo.
16 1 ["a3000pa3Hble BelecTBa
17 1 OrnpeneneHre OTHOCUTENbHOU
INIOTHOCTH T'a30B
Onpenenenue Macchbl
ra3000pa3HOro BEIECTBa M0
18 1 ero o0beMy Ipu HOPMaJIbHBIX

ycaoBusX. MossipHblif 00beM
rasos.




19

Berancnenue o0bema
ra3000pa3HOro BEIIECTBA 110
€ro mMacce, 1o KOJIMYECTBY
BEIIIECTBA

20

Onpenenenne GopmMyIbl
BEIIECTBA 10 MAaCCOBBLIM
JIOJISIM 3JIEMEHTOB U
OTHOCHTEIBbHOM MIOTHOCTHU
rasos.

16

Temad. Peumrenue 3a1au
M0 XUMHYECKHUM
YPaBHEHUSAIM

21

Haxosxnenne Maccel
00pa3yromuxcst BEMECTB 10
Macce BCTYIUBIIHX B
PEeaKIINIO BEIIeCTB

22

Brrancienne oonema ra3os 1o
M3BECTHOM Macce OJHOTO U3
BCTYHI/IBIHI/IX B peaKumo NN
HOJ'Iy’—II/IBIHI/IXCSI B pe3ynLTaTe

€€ BEILECTB

23

PacueTsl 10 XUMHUYECKUM
YpaBHEHUSM, €CJIH OJTHO W3
BEIIECTB JaHO B N30BITKE

24

Onpenenenne MacCoOBOUM HIIH
00BEMHOM TOJU BBIXOJa
MIPOJIYKTa PEAKIIUU OT
TEOPETHYECKH BO3MOYKHOTO

25

Brruncnenue macchbl win
o0beMa IpoAyKTa peakluu Mo
U3BECTHOM Macce Uil 00beMy

HCXOJHOTO BEIIECTBA,

COJIepIKaIIero MpuMecu

26

Haxoxnenue maccol
IMMPpOAYKTA p€aKluu I10
HCXOOAHOMY BCUICCTBY,

HaxoosamemMycs B pacTBOpe

Tema 5. OxucanuTeJLHO-
BOCCTAHOBUTEJIbHbIC
peakuuu

27

OBP. PaccranoBka
KO3 UITUEHTOB METOJIOM
AIEKTPOHHOTO OasiaHca
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Tema 6. I'eneTnueckas
CBSA3b MEKIY

4 OCHOBHBIMH KJIaCCAMHU
HEOPraHUu4eCcKHX
coeTMHEeHU
g 4 Haxoxnenue maccel 110
LETOYKE MPEBPALICHUS
Tema 7. KauecTBeHHEBIE
4 peakuum Ha
HeOpraHu4vecKue
BellecTBa
Pemenue 3agaq Ha
29 4 KaueCTBEHHOE ONPEICIICHIE
KaTHOHOB U aHWUOHOB
HEOPraHWYECKUX BEIIECTB
Hroro: 56 u.

I[IporpamMHo-MeTOANYECKOE 00ecTieYeHHe:

JlutepaTypa sl yYUTeIA:

Humosuu UK., I[lpomacos 1. 1. “MeTtoanka pemeHus: pac4€THBIX 3a7a4 110 XUMUU .
JluTeparypa AJ1s1 y9aluxcs:

b. JI. Crenun; JI. YO. Anuk6epoBa «KHHTra 1o XuMu# JIj1si JOMAIITHETO YTESHUS.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

©OOoNoO,A~WNE

10.
11.
12.
13.
14.
15.

http://school-collection.edu.ru/

http://him.1september.ru/

http://pedsovet.org/

http://www.uroki.net/ - UROKI.NET.

http://festival.1september.ru/subjects/4/

http://som.fsio.ru/subject.asp?id=10000755 - CereBoe 00BbEINHEHUE METOIUCTOB

http://schools.perm.ru/

http://www.alhimik.ru/

http://www.chemistry.narod.ru/

http://hemi.wallst.ru/

http://www.college.ru/chemistry/

http://www.chemistry.ssu.samara.ru/

http://www.informika.ru/text/database/chemy/Rus/chemy.html

http://www.edu.yar.ru/russian/cources/chem/

http://rostest.runnet.ru/cgi-hin/topic.cqi?topic=Chemistry



http://school-collection.edu.ru/
http://him.1september.ru/
http://pedsovet.org/
http://uroki.net/
http://festival.1september.ru/subjects/4/
http://som.fsio.ru/subject.asp?id=10000755
http://schools.perm.ru/
http://www.alhimik.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
http://www.college.ru/chemistry/
http://www.chemistry.ssu.samara.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html
http://www.edu.yar.ru/russian/cources/chem/
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry
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