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yueOHuky O.C. I'abpuensina)
MosicHuTe/IbHAS 3aMMCKA
Pabouas mporpamma 11t 9 kimacca 001e00pa3oBaTeIbHBIX YUPEXKACHUI(0a30BbIi YPOBEHB).

HopmaTuBHBIE U pacnopsANTeabHbIe TOKYMEHTbI
[IpenonaBanne xumuu B 2019—2020 ydeO6HOM romy BeAETCS B COOTBETCTBUH CO CIEAYIOIIMMH HOPMATHBHBIMU U PACTIOPSAIUTEIHHBIMH JIOKYMEHTAMH :

1. 3akon «O6 obpazoBanun B Poccuiickoit @exepanmu» ot 29.12.2012 Ne 273-D3 (c n3MEHEHUSIMHU U IOTIOJIHEHUSIMH ).

2. Ipuka3 Muno6pazoBanus PO ot 05.03.2004 Ne 1089 «O6 yrBepxkaeHun heaepaibHOr0 KOMIIOHEHTa FOCYAapCTBEHHBIX 00pa30BaTeIbHBIX
CTaHJIAPTOB HAYaJIBLHOTO OOIIEro, OCHOBHOTO OOIIEro U CpeHero (MOJIHOT0) 001ero oopa3oBaHus» (C U3MEHEHUSIMU U IOTIOJTHEHUSIMH).

3. [Ipuxa3z Muno6pazoBanust PO ot 09.03.2004 Ne 1312 «O6 yrBepxkaeHuu ¢deaepaabHOro 6a3uCHOr0 y4eOHOTO0 MiaHa U MPUMEPHBIX YIeOHBIX
TJIAaHOB JIJIs1 00pa30BaTeNbHBIX yUpexkaeHui Poccuiickoit denepanum, peaau3yomux IporpaMMbl 001ero o0pa3oBaHus» (C U3BMEHEHHUSIMU U
JIOTIOJTHEHUSIMH).

4. Ilpuka3 MunucrepcrBa oopazoBanus U Hayku P® ot 06.10.2009 Ne 373 «O06 yTBep:kIeHUU U BBEJICHUU B AHCTBHE (peaeparbHOTO
roCyAapCTBEHHOTO 00pa30BaTENLHOTO CTaHIapTa HayaJIbHOTO O0IIEero 00pa3oBaHus» (C U3SMEHEHUSIMU U JOTIOJTHEHUSIMH).

5. Ipuxa3z MunuctepctBa o6pazoBanus u Hayku PD ot 17.12.2010 Ne 1897 «O0 ytBepxkaeHuu (heaepanbHOro rocy1apcTBeHHOTO 00pa30BaTeIbHOTO
CTaHAapTa OCHOBHOTO OOIIETO 00pa3oBaHus» (C M3MEHEHUSAMH U JOTIOJTHCHHSIMU ).

6. [Ipuka3z MunuctepcTBa oOpazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O06 yrBepxkaeHnu GenepaIbHOrO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHAapTa cpeaHero oomiero oopazoBaHus» (C U3BMEHEHUSIMU U JOTIOTHEHUSIMU ).

7. llpuka3 MunucrepcTBa oOpazoBanust u Hayku Poccuiickoit @eneparun ot 30.08.2013 Ne 1015 «O6 yrBepxaenun [lopsaka opranuzanuu u
OCYILIECTBJIEHUS 00pa30BaTENbHON AESITEILHOCTH 110 OCHOBHBIM 00I1e00pa3oBaTelbHBIM MPOTpaMMaM - 00pa3oBaTeNbHBIM MPOTPaAMMaM Ha4allbHOTO
00111er0, OCHOBHOTO OOIIIETO M CPEeIHEro 00Iero o0pa3oBaHuss» (C U3MEHEHUSIMHU U JOTIOTHCHHUSIMH ).

8. IIpuka3z MunucrepctBa oopazoBanus u Hayku PD ot 30.03.2016 Ne 336 «O0 yTBep)ACHUM TIEPEUHS CPEACTB OOyUECHHS M BOCTIUTAHMS,
HEOOXOAMMBIX JUTSl peaTH3alii 00pa30BaTEIBHBIX MPOTPAMM HAYAJILHOTO OOIIEro, OCHOBHOTO OOIIEro U CPEIHEro 00IIero oopa3oBaHus,

COOTBCTCTBYIOIIHUX COBPEMCHHBIM YCIIOBUSIM O6yLICHI/I$I, HCO6XO,Z[I/IMOFO Ipu OCHAICHUHA O6II_ICO6paBOBaTGJILHLIX OpFaHI/ISaLII/Iﬁ B ICJIAX peain3anuu



MEPONPUSIITUN 1O COACUCTBUIO CO37aHMI0 B cyObekTax P® (ucxons U3 mporHo3upyemMoi moTpeOHOCTH) HOBBIX MECT B 00pa30BaTENbHbIX
OpraHu3alusX, KpuTepreB ero (opMUpOBaHUs U TPeOOBAHUHN K PYHKIMOHAILHOMY OCHAILIEHHUIO, & TAKKE HOPMAaTHBAa CTOMMOCTH OCHAILIEHHUS] OJTHOTO
MecTa 00yJaro- MIerocsl yKa3aHHBIMU CPEJCTBAMU OOYUYCHHUS U BOCITUTAHUS.
9. ITpuka3 Munucrepcta npocseeHust PO ot 28.12.2018 Ne 345 «O ¢denepanbHOM nepedyHe y4eOHHMKOB, pEKOMEHAYEMbIX K HCIOIb30BAHUIO TIPU
peanu3aluy UMEIOIINX TOCYIapCTBEHHYIO aKKpeIUTaI|I0 00pa3oBaTeIbHbIX MPOrpaMM HauyalbHOTO OOIIEro, OCHOBHOTO OOILEro, CPeHETo O0IIero
00pa3zoBaHus» (C U3MEHEHUSIMH M JIOTIOJTHCHUSIMH ).
10. IMocranosnenne denepanbHON CIYX)OBI 110 HAA30PY B CBETE 3aIIUTHI IIPAB MOTPEOUTENEH U OJIaronoyqus 4YeoBeka, [ TaBHOTO TOCy1apCTBEHHOTO
carutapHoro Bpada P® ot 29.12.2010 Ne 189 «O6 yreepxxaenuu CanlluH 2.4.2.2821-10 «CanuTapHO-31HUIEMHOIOTHY €CKHE TPEOOBAHUS K YCIOBHSIM
U OpraHu3anuu o0ydeHus B 0011e00pa30BaTeIbHbIX YUPEKACHUAX» (C U3MEHEHUSIMU U U3MEHEHUSIMHU )

Pabouas mporpamma yyeOHOTro Kypca 1o XuMuHu Jyis 8 kiacca papadorana Ha ocHoBe PI'OC BTOpOro nokosieHus, NpUMEpPHOI MporpaMmbl
OCHOBHOTO 00111eT0 00pa3oBaHus Mo XUMHUH (06a30BbIN YpoBeHb) U aBTopckoi nporpammel O.C. INabpuensna (I'abpuensa O.C. nmporpamMmma Kypca

xumun i1 8-11 kmaccoB obmieodpa3zoBaTeNbHBIX yupexkaeauit M: Jlpoda,2010r).

Pabouas mporpamMMa 1o XUMHUH: KOHKPETH3HPYET MOI0KEeHUsT DyHIaMEHTAIBHOTO sI/Ipa COJAepKaHUs 00yUeHUsI XMMHUU C YUETOM
MEXTPEAMETHBIX CBSA3eH YUeOHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa; OMPEaesieT MOCIeA0BaTeIbHOCTh U3YUCHHUS SMHUIL COICPIKaHUS
00ydeHust XuMuH ¥ GOpMUPOBAHUS (PA3BUTHS) OOIIMX YUCOHBIX U CTIEU(UISCKUX PEIMETHBIX YMEHUH; 1a¢T OpPUEHTHPOBOYHOE paclpeieiicHIe
y4eOHOTO BPEMEHHU TI0 pa3liellaM U TeMaM Kypca B MOJATbHOCTH «HE MEHEe».

ConeprkaHre IporpaMMbl HaIIPaBIIEHO HA OCBOCHUE 3HAHUH M HA OBJIAJICHUEC YMEHHUSMHU Ha 0a30BOM YPOBHE, YTO COOTBETCTBYET
O6pa3zoBarenpHOI MporpamMmMe mKojsl. OHa BKIIIOYAET BCE TEMBI, PEIyCMOTPEHHBIE (peaepaabHbIM TOCYAapCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM
OCHOBHOTO 00111ero 00pa3oBaHusl IO XUMUHU U aBTOPCKOM MporpaMMoi y4eOHOro Kypca.

[Tporpamma kypca « XuMHI» TIOCTPOCHA HA OCHOBE CITUPATBHOIN MOJEIH, TIPEIyCMAaTPUBAIOIIEH TTOCTEIICHHOE Pa3BUTHE U YIITYOJICHUE TEOPETUIECKUX

HpCI[CTaBJ'IeHI/Iﬁ pu JIMHEHHOM O3HAKOMJICHHH C OSMIIUPUYCCKHUM MaTCpraioM



B npeaMeTax €CTCCTBECHHO-MATEMATHUICCKOI'0 NUKJIA BEAYIIYIO POJIb UI'PACT MMO3HABATC/IbHAA ACATCIbHOCTE U COOTBECTCTBYIOIINEC el IT03HABaTEIILHBIC

yueOHble AelicTBUA. B CBsI3M € 3TUM OCHOBHBIMM LieJIsIMH 00y4eHHMsl XUMUU B OCHOBHOMH IIIKOJI€ SIBJISIIOTCSI:

1) popmupoBanue y 00y4aronuxcsi yMeHHs BUJETh U IOHUMATh LEHHOCTh 00pa30BaHusl, 3HAUMMOCTh XUMHUYECKOTO 3HAHUS JUIS KaXKJJ0T0 YeIoBeKa
HE3aBHCHUMO OT €ro NpOoQeCCHOHANBHOM eITeNbHOCTH; YMEHHUS PA3IndaTh (GakThl U OLIEHKH, CPABHUBATh OLICHOUHBIE BBIBO/IbI, BUJIETh UX CBS3b C
KPUTEPHSIMU OLIEHOK M CBA3b KPUTEPHEB C ONPEEICHHOM CUCTEMOH IeHHOCTeH, PopMyIrpoBaTh 1 000CHOBBIBaTh COOCTBEHHYIO ITO3ULIHIO;

2) ¢opMHpoBaHUE Y 00YHArOIIUXCS LIETOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHH B CO3/1aHUM COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTHUHBI
MUPa; YMEHUS OOBSICHATh OOBEKTHI U IPOIECCHI OKPY KAIOLIEH NeHCTBUTETbHOCTH — IMPUPOIHON, COLIMATIBLHOM, KYJIbTYPHOU, TEXHUYECKOU Cpeibl,
UCIIOJIB3YS IS 9TOT0  XMUMHUYECKUE 3HAHUS;

3) npuoOpeTeHre 00yJaroIUMKCs ONbITa PA3HOOOPA3HOM NEeSITETbHOCTH, TO3HAHUS U CAMOIIO3HAHNUS; KJIFOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHTHOCTEH ), UMEIOINX YHUBEPCATIbHOE 3HAUCHHE JUIS PA3JIMYHBIX BUJIOB JESITEILHOCTH: PELICHUs TPOOIeM, IPUHATHUS PEIICHUH, TOUCKa,
aHanu3a 1 00pabOTKU MHPOPMAIMK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYJHUUYECTBA, O€30I1aCHOTO 0OpallleHHs ¢ BelleCTBaMH B
ITOBCEAHEBHOM KU3HH.

3agauamu u3yyeHusi yaeOHoro npeamera « Xumusa» B 9 kiacce sBISIIOTCS:

yueOHbIe: (OPMHUPOBAHNUE CHCTEMbl XMMHUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOW KapTHHBI MUPA;

Pa3BMBaOLINe: Pa3BUTHE JUYHOCTH 00YUYaAIOIIMXCsl, X HHTEJUIEKTYaJbHOE M HPAaBCTBEHHOE COBEPILIEHCTBOBaHKE, ((OPMHUPOBAHUE Y HUX
IYMaHUCTUYECKUX OTHOIIEHUH U YKOJIOTHUYECKH 11eJIeCO00pa3HOr0o MOBEICHHS B OBITY M B TPYJOBOM I€STEIBHOCTH;

BOCIIMTAaTebHbIe: (OPMUPOBAHNE YMEHUI 0€30I1aCHOTO OOpAILlEHUs C BEIIECTBaMHU, UCIIOJIb3YEMbIMU B TOBCETHEBHOM KU3HU; BHIpAOOTKa
MOHMMAaHUs OOLIECTBEHHON NOTPEOHOCTH B Pa3BUTUHU XUMHUH, a TaKkKe (OPMHUPOBAHHE OTHOLICHHS K XUMHUHU KaK K BO3MOXKHOM obsact Oyaylen

HpaKTI/I‘-IeCKOI\/'I ACATCIBbHOCTH.

O01mas xapakTepucTuKa yd4e0HOro npeamera « XuMmusi»



B cootBercTBUUM ¢ DepepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAPTOM OCHOBHOTO OOIIETo 00pa30BaHMs ydalluecs JTOJDKHBI OBJIAJIETh
TaKUMU MTO3HABATEILHBIMU YUY€OHBIMH ICHCTBUSIMU, KaKk YMeHHE (POPMYITHUPOBATh IPOOJIEMY U TUTIOTE3Y, CTABUTH 1I€TTH U 3a/1a4H, CTPOUTH TIJIAHBI
JIOCTHKEHHUS 11eJIel U PEIIeHUs TTOCTABJICHHBIX 3aj1a4, MPOBOJAUTH SKCIIEPUMEHT U Ha €r0 OCHOBE JIEJIaTh BHIBOJBI M YMO3AKIIIOUECHHUS, IPEICTABIISITh UX
U OTCTanBaTh

CBOIO TOUKY 3peHusi. Kpome aToro, ydamiuecs T0JKHbI OBIAJETh PUEMaMH, CBSI3aHHBIMU C ONPE/Ie/ICHUEM MOHSATUI: OTpaHUYUBaTh UX, ONKCHIBATD,
XapakTepHu30BaTh U cpaBHHUBATh. ClieI0BATEIbHO, IPU U3YYCHUH XUMHH B OCHOBHOM LIKOJIE y4yallluecs JOKHBI OBIAJETh YUeOHBIMU AW CTBUIMH,
MO3BOJISIOIIMMU UM JIOCTHYb JIMYHOCTHBIX, PEIMETHBIX U METANPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

[Ipennaraemasi mporpamma 1Mo XMMUHU PacKphIBaeT BKJIA y4eOHOTO MpeaMeTa B JOCTHKEHHE 11eJIeld OCHOBHOTO O0IIero 0Opa3oBaHUs U ONpeIeisieT
Ba)KHEHIINE coiepKaTeNIbHbIC IMHUH MPeaMeTa:

* BellIeCTBO — 3HAHUS O COCTaBE M CTPOCHUU BEIIECTB, UX BAKHEHIINX GU3NYECKUX M XMMHUECKUX CBOUCTBAX, OMOJIOTUYECKOM JICHCTBHH;

* XUHMHYeCKasi peakuust — 3HaHus 00 YCIOBUSIX, B KOTOPBIX MPOSBISIOTCS XUMUYECKUE CBOMCTBA BEILIECTB, CIOCO0AX YIPaBICHUsS XUMHYECKUMHU
MIPOLIECCAMU;

- MIpUMeHeHHe BeleCTB — 3HAHUS ¥ OTBIT IPAKTHUECKOM EATEILHOCTH C BEIIECTBAMHE, KOTOPHIE HAMOOJIEe YaCTO YIOTPEOISIOTCS B ITOBCETHEBHON
JKU3HU, IIUPOKO UCIOJIb3YIOTCS B TPOMBIIINIEHHOCTH, CEJIbCKOM XO3SIIICTBE, HA TPAHCIIOPTE;

* I3BIK XUMHM — CHCTEMA BOKHEUIINX NOHATUI XUMHUU U TEPMUHOB, B KOTOPBIX OHU ONMKCHIBAIOTCS, HOMEHKJIaTypa HEOPraHUUECKUX BEIIECTB, T. €.
MX Ha3BaHUs (B TOM YHUCIIE€ U TPUBHAIbHBIE), XUMUUECKHE (OPMYIIBI U YpaBHEHHMSI, a TAaK)Ke IIPpaBUiia IiepeBoia HHPOPMaLMU C €CTECTBEHHOTO s3bIKa
Ha S13BIK XUMHH B OOpaTHO.

[Tpu otOOpe conmepxanus, KOHKPETHIUPYIOMIETO MPOTPAMMY, YIHTHIBAJIOCH, YTO TIepe ] O0IUM 00pa30BaHNEM HE CTOUT 3a/1a4a MpodeCCHOHATBHON
MOJITOTOBKU 00yYaIOIINXCsl. DTO OMPEACTUIO TOCTPOSHUE Kypca KaK OOMIEKYIbTYPHOTO, HAPABICHHOTO, TIPEXk/Ie BCero Ha GOpMUpPOBAHUE U
pa3BUTHE UHTEpECa K U3YUECHUIO XUMUU. YUTeHa OCHOBHAS 0COOCHHOCTH MOJPOCTKOBOTO BO3pacTa — HAYaJo Mepexoja OT JETCTBA K B3POCIOCTH,

KOTOPBIN XapaKTePHU3YeTCsl Pa3BUTHEM ITO3HABATEIHHOM Cephl.



Ha »sTane ocHoOBHOro 00111€r0 CpeHero o0pa3oBaHms MPOUCXOIUT BKIIOUEHHE 00YyJaroIMXCsl B IPOEKTHYIO U UCCIIEI0BATENbCKYIO 1€ TEIbHOCTb,
OCHOBY KOTOPOH COCTaBJISIFOT TAKUE YHUBEpCaIbHbIE yueOHbIE IEHCTBYSI, KaK YMEHHE BUJETh MPOOIEMbl, CTABUTH BOIIPOCHI, KJIacCU(UIIUPOBATh,
Ha0JII0/1aTh, POBOAUTH YKCIIEPHUMEHT, JICJIaTh BHIBOJIBI U YMO3AKIIIOUCHHUS, OOBSICHATH, T0KA3bIBATh, 3AIIUINATh CBOM MJICH, 1aBATh ONPEIEIICHUS
noHATUsAM. CroJ1a )K€ OTHOCATCSL PUEMBI, CXOHBIE C ONPEACIEHUEM MMOHATHUI: ONMCAHUE, XapaKTePUCTUKA, Pa3bsICHEHUE, CPABHEHUE, pa3INUCHHUE.
dopmMupoBaHUE 3TUX YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI HAUMHAETCA el€ B HA4YaIbHOW LIKOJIE, @ B Kypce XMMHUH OCHOBHOM LIKOJIBI IPOUCXOTUT UX
pa3BUTHUE U COBEPILICHCTBOBaHME. B CBS3M ¢ 3THUM pe3epBHbIE Yachl MJIAHUPYETCS UCIIOJIb30BaTh Ha (POPMUPOBAHKE U PA3BUTHE YMEHUN MPOEKTHOU U

I/ICCJICI[OBaTCHBCKOﬁ ACATCIIBHOCTU, YMCHUC BUJICTDH Hp06J'IGMI>I, ACJIAaTb BBIBOJALI U YMO3AaKJIFOUCHU.

Mecrto y4eOHOro nmpeaMera B y4eOHOM ILIaHe

Oco0eHHOCTBIO CONIEpKaHus Kypca « XUMUSD) SIBISIFOTCS TO, YTO B 0a3ucHOM yueOHOM (00pa3oBaTeIbHOM) IUIaHE ATOT MPEIMET MOSBISETCS
MOCJIEIHUM B PSIAY U3YUEHUS! €CTECTBEHHOHAYYHBIX IUCUUIUIMH. JlaHHAs HEOOXOAMMOCTh OCBOEHUS OOBSCHSAETCS TEM, UYTO IIKOJIbHUKH JOJKHBI
00JanaTh HE TOJIBKO OINPENETICHHBIM 3aI1acOM IPEIBAPUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUM, HO U IOCTATOYHO XOPOILIO Pa3BUTHIM a0CTPAKTHBIM
MBIIUICHUEM. YYalIuMICS YK€ HaKOTUICHBI 3HAHUS 110 CMEXHBIM JUCIUTIIMHAM [UKJIa: OMOIOTHH, GU3NKH, MaTEeMAaTHKH, Teorpadum,
c(OpMHUPOBATHUCH YMEHUS aHATU3UPOBATh, BECTU HAOIIOIEHUS, CPABHUBATH OOBEKTHI HAOMIOACHUS.

B cooTBeTcTBUM ¢ yueOHBIM IJTAHOM Ha M3y4eHHE XHUMHU B 9 Kitacce oTBOAUTCS 2 yaca B Hezllento, 70 4acoB B IO, MPU HOPMATHUBHON
MIPOJIOJDKUTEILHOCTH Y4€0HOTO rojia 35 yueOHbIX HeleNlb. B COOTBETCTBHM CO CIIOKMBIICHCS MPAKTUKONW OpraHU3allMi OCHOBHOTO O0IIEro
00pa3zoBaHHs B 00pa30BaTENbHBIX YIPESKICHHUIAX 00IIeTO 00pa30oBaHus peaibHas TPOAOIDKUTEIHHOCTh YUeOHOTO rojia MEHbIIIe HOPMATUBHON U
cocranisier 34 yueOHbIe Henenu. TakuM 00pa3om, Bpems, BeIIEIsIeMOe pa00YMMHU yIeOHBIMY TIAaHAMH HA U3YYCHHE XUMHH B 9 Kllacce Ha MPAKTHKE
paBHO 68 wyacam.

C yu€ToM HEen30EeKHBIX MOTEPh YUEOHOTO BPEMEHH, BHI3HIBAEMBIX PA3TUYHBIMU O0ObEKTUBHBIMU MTPUUMHAMHU, a TaK)Ke HEOOXOJAUMOCTH BbICICHUS
JIOTIOJTHUTENIBHOTO BPEMEHU Ha U3YYE€HHE OTJEIbHBIX BOIIPOCOB Kypca XMMHUHU MTPOrpaMMOM IIPEyCMOTPEH O0JbI0i 00bEM pe3epBHOIO BpeMeHH -6

4JacoB.



Peanu3anus BOCMUTATEILHOT0 MOTEHIIAAIA HA YPOKAX XUMHUH MPEIN0JIaraeT cjeayllee: - yCTaHOBIICHHES JOBEPUTEILHBIX OTHOIIICHUN MEXTY
YUUTENEM U €r0 yYeHHUKaMH, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPHUATHIO yHaIIUMUCS TPEOOBAaHUI U MPOCHO yUUTENS, IPUBJICUEHNIO X BHUMAHMS
K 00CyXJ1aeMOi Ha ypoKe MH(POpPMAIINH, aKTUBH3AINH UX TO3HABATEIIHLHOU JESITETLHOCTH,

- MOOY>K/IeHUE IIKOJIHLHUKOB COOMIONATh HA YPOKE OOLIECHPUHSATHIE HOPMBI TTOBEICHUS, MTPaBHIIa OOIICHUS CO CTAPIIUMHU (YUYUTENSIMU) U CBEPCTHUKAMU
(IIKOJIbHUKAMH ), TPUHITUIIBI YI€OHOW TUCIUTIIMHBI 1 CAMOOPTaHHU3aIlNH

- IpUBJIeYECHNE BHUMAHUSA IIKOJIHHUKOB K IEHHOCTHOMY aCMEKTy U3y4aeMbIX Ha YpOKax SIBICHHM, OpraHu3aius X padoThl ¢ MOJy4aeMoi Ha ypoke
COUAJIbHO- 3HAYUMOH HHq)OpMaHHGﬁ — HHUIIUUPOBAHHUE €C O6CY)KI[€HI/I$I, BBICKA3bIBAHHUA YYJallIUMUCA CBOCT'O MHCHUS 110 €€ ITOBOAY, BBIpa6OTKI/I
CBOEr0 K Hell OTHOIIICHUS;

- HCII0JIb30BaHKUE BOCIIUTATEIILHBIX BOBMOXKHOCTEH cofiepKaHusl y4eOHOTo IpeMeTa yepe3 AEMOHCTPAIUIO AETSIM MPUMEPOB OTBETCTBEHHOTO,
IpakIaHCKOTO TIOBEJICHUS, IPOSBICHUS YEJIOBEKOTIOOMS 1 100pOCEpICYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB ISl UTEHHUS, 3a7a4 s
pelieHus, IpoOJIeMHBIX CUTYAIMH sl OOCYXACHUS B KJIacce;

- IPUMEHEHNE Ha YPOKE HHTEPAKTUBHBIX (DOPM pabOTHI ydaIIUXCs: MHTEIUIEKTYaTbHBIX UTP, CTAMYIUPYIOIINX TO3HABATEIHHYIO0 MOTHBAIIUIO
IIKOJIbHUKOB; TUCKYCCUH, KOTOPBIE JAl0T yYalUMCS BO3MOKHOCTh IPUOOPECTH OMBIT BECHNUSI KOHCTPYKTUBHOTO JIMAJIOTa; TPYNIIOBON pabOThl MITH
paboThI B mapax, KOTOPHIE y4aT MIKOJIBHUKOB KOMAHIHOW paboTe U B3aMMOJICHCTBUIO C IPYTUMU JCTHhMU;

- BKJIIOYEHHE B YPOK UTPOBBIX MPOLIETYP, KOTOPBIE TOMOTAIOT MOAAEPKATh MOTUBAIIHIO JIETeH K TOTYyYSHUIO 3HAHUH, HaTa)KMBAHUIO TIO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOILIEHUH B KJlacce, IOMOIaloT YCTAaHOBJICHHUIO JOOpOKeIaTeaIbHOl aTMocdepbl BO BpeMs YpOKa,

- OpraHu3anusa IHCCI)CTBa MOTUBUPOBAHHLBIX U 3PYAUPOBAHHLIX YUAIIUXCA Had UX HCYCIICBAIOIIMMHA OJJHOKJIACCHUKAaAMHU, AAONICTO IKOJbHUKaM
COUAaJIbHO 3HAYUMBIHI OIIBLIT COTPYAHUUCCTBA U B3auMHON IIOMOIIH,

- MTHUIIUUPOBAHUC U ITOJAICPIKKaA HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTU IMKOJIbHUKOB B paMKaX pCain3aliluid UMW UHIAUBUAYAJIbHBIX U TPYIIIIOBBIX
MCCIIEZIOBATEIBCKUX MPOEKTOB, YTO JACT HIKOJIBHUKAM BO3MOXKHOCThH MIPHOOPECTH HABBIK CAMOCTOSITEILHOTO PEUICHHUS TEOPETUUECKOM MPOOIEMBI,
HaBBIK T€eHEpUPOBaHUS U 0(OPMIICHUS COOCTBEHHBIX UEH, HABbIK YBAKUTEIbHOTO OTHOLICHUS K UY)KMM HJIEsIM, OpOPMIIEHHBIM B paboTax APyrux

uccliefioBaTese, HaBbIK MyOJIMYHOTO BBICTYIIJICHUS NIEpe]] ayAUTOpUEH, apryMEeHTUPOBAHUsI U OTCTAUBAHUS CBOCH TOUKHU 3PEHHUS.



IIporpammoii npexycMoTpeHO NpoBeAeHHE:
KOHTPOJIBHBIX paboT — 4,
MPAaKTUYECKUX padoT — 6 4acos.

Cpox peanu3aiuy mporpaMMbl — OAWH YI€OHBIH TO/I.

@opMbI, METOBI U CPEICTBA 00yUYEHHUsI, TEXHOJIOTUH
B JaHHOM KJIaCCC€ BCAYIIUMU MCTOAaMU 06y‘I€HI/I5I OpeaAMCTY ABJIAKOTCA: 06'b$ICHI/IT€J'IbHO-HHHIOCTpaTHBHBIﬁ u perOI[yKTPIBHBIfI, XOTA UCHOJIB3YCTCA U
YaCTHYHO-TIOUCKOBBIN. Ha ypokax MCIONb3yIOTCS 2JIEMEHTHI CISIYIOIIUX TEXHOJIOTHIA: JINYHOCTHO -~-OPUCHTUPOBAHHOE 00yUeHHUE, 00ydeHHE C
npuMeHeHueM onopHeix cxem, UKT, npoekTHas 1esSTENbHOCTD.

Hcnionb3yrotcs cnenytromue GopMbl 00ydeHUs: yueOHBIC 3aHATHS, SKCKYPCHUU, HAOJIOJICHHMS, OTBITHI, SKCIIEPUMEHTHI, paboTa ¢ yueOHOH 1
JIOTIOJTHUTEBHOM JTUTEPaTypOid, aHAJTN3, MOHUTOPHHT, HCCIIeI0BaTeNbCcKas pabora, mpe3eHTaus. OnpeneieHHOe MECTO B OBJIAICHUU TaHHBIM

KYpPCOM OTBOJIUTCSI CAMOCTOSITENILHOM paboTe: MOATOTOBKA TBOPUYECKUX paboT, cooOIIeH i, pedepaToB.

DopMBbI IPOMEKYTOYHONH M UTOTOBOH aTTECTALUM
[IpomexyTouHas aTTecTanusi MIPOBOAUTCS B popMe:
- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITENIbHBIX padoT;

- IPAaKTUYECKUX;

- TBOPYECKUX padoT.

VYyanuecs npoxoasaT WUTOTroBYIO aTrTecTanuio — B Buje [A.



O6yuenue Benércs no yueonuky O.C.I'abpuenssH «Xumus 9 kiacc», KOTOpbIH COCTaBISIET EAUHYIO JTMHUIO YU€OHUKOB, COOTBETCTBYET (PeiepaIbHOMY
rOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaH/AapTa BTOPOTO MOKOJIEHUs 0a30BOTO YPOBHSA U peanu3yeT aBTopckyto nporpammy O.C.I"abpuensina,

JIF000€ U3JaHHuE.

OT1anuynTesIbHbIE 0CO0EHHOCTH Padoyeil MPOrpaMMbl M ABTOPCKOM

OCHOBHOE cOoJiep>KaHNE aBTOPCKOM MOJTHOCTBIO HAILIO OTPAXKEHHUE B JaHHOM paboyeil mporpaMmme.

B pabouyro mporpammy 1o XMMHH BHECEHBI H3MEHEHMSI IO CPABHEHMIO C aBTOPCKOM: U3 pe3epBa j00asneHo | yac Ha «Metayis» u 1o0aBieH lyac
Ha [IpakTukym 1 «CBoiicTBa METAIIIOB U MX coeTUHEHU» . OCHOBHOE OTJIMYME JaHHOM paboueil mporpaMMbl OT aBTOPCKOM COCTOUT B TOM, YTO B
aBTOPCKOH Mporpamme MpakTUYECKHe padoThl CrpyNIIUPOBaHbI B OJOKH - XMMUYECKHUE MPAKTUKYMbI, KOTOPbIE POBOASTCS MOCIIE U3YyUSHUS
HECKOJIbKUX PA3JIeNIOB, a B paboyell mporpaMMe 3T JKe MPAKTUYeCKre paboThl JAOTCS MOCTE U3YUYeHHsI KOHKPETHOH TeMbl. JTO MO3BOJISET JIyyllle
3aKpenUTh TEOPETUUECKUI MaTepuall Ha MPaKTHKE U IPOBEPUTh IMPAKTUYECKUE YMEHUS U HaBBIKM HEMOCPEACTBEHHO 110 1aHHOM TeMe. UToOb!
MIPOBECTH MPAKTHYECKYIO pabOTy MO KOTa-TO U3YUYEeHHOH TeMe, TpeOyeTcst JONOTHUTEIIEHOE BPeMs ISl TOBTOPEHHS TEOPETUIECKUX OCHOB, YTO

WCKJTIOYAeTCs B JAHHOU paboueit mporpamme.

Pasien Konu4yecTBo 4acoB B aBTOpPCKOM Konu4yecTBo yacos B padoueit

nporpamme nporpamme

1. Bgemenume. OOmiasi XapakTepuCTUKAa XHMHUYECKUX DJJEMEHTOB U

xumuueckux peaknuil. Ilepuogumueckuit 3akon u Ilepuoanueckas 10 10

cucTeMa XuMuueckux anemenToB J. M. MenaeneeBa

2.MeTtajisl 14 14 +1 +2+1

3.Ilpaktukym 1 «CBolicTBa METAINIOB ¥ UX COEAMHEHUI» 2 -

4 Hemerauisl 25 25+3

5. lIpaktukym 2 «CBOICTBa HEMETAJUIOB U UX COEIUHEHUI 3 -




6.00600111eH1Ee 3HAaHWI [T0 XMMUH 32 KypC OCHOBHOM IIKOJIBI.
[Toaroroska k 'NA. 10 10
Peseps 5 4
Hroro:

70 70

Pe3ysbTaram ocBOeHHUsI Kypca XUMUH

HpI/I HU3YUCHHUU XUMUU B OCHOBHO IIKOJIE 00ECIIEYNBAETCS JOCTHXKCHUEC JIMYHOCTHBIX, MCTAITPECAMETHBIX U IPCIAMETHBIX PE3YJIbTATOB.

JInyHoCTHBIE:

® B IICHHOCTHO-OPUEHTAIIMOHHON c(hepe — UyBCTBO TOPAOCTH 32 POCCHICKYIO XUMUYECKYIO HAYKy, TyMaHU3M, OTHOIIIEHHE K TPYAY,
L[EJIEYCTPEMIICHHOCTb;

e (dopmMupoOBaHUE LICHHOCTH 37J0POBOT0 U 6€30IM1acHOr0 00pasa KU3HH; YCBOCHHE MPABIII HHAUBUAYAILHOTO M KOJIJIEKTUBHOTO 0€30I1acCHOTO
IIOBCACHUS B T—Ipe?:BI)I'-I'c’tI\/'IHBIX CUTyalUAaX, YIPOXKAIOMIHUX ) XKU3HU U 300POBBIO J'IIO)IGI\/'H

® B TPYJIOBOH chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JajbHEHIIeH 00pa30BaTeIbHON TPACKTOPHH;

® B [I03HABAaTEIbHOW (KOTHUTUBHOM, MHTEIUIEKTYAIbHOM) chepe — yMeHHE yIpaBiIsTh CBOSH MO3HABATEILHOM ACSTEIBHOCTHIO.

e (GopMUPOBAHUE OCHOB IKOJIOTUYECKON KYJIbTYpPhI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO KOJIOTHYECKOTO MBIIIJICHHSI, PA3BUTHE OTIBITA

OKOJOTHYCCKHU OpHeHTHpOBaHHOﬁ pe(l)HeKCHBHO'OHeHOQHOﬁ u HpaKTPI‘leCKOI;'I ACATCIIBHOCTU B X KMU3HCHHBIX CUTYallUAX;

MeranpeameTHsble:
® yMEHHE CaMOCTOATENIBHO OMPEIETATh LEeIH CBOETro 00yUeHHs, CTaBUTh U (hOpMyIupoBaTh /Ui ceOs HOBbIE 33jjaun B y4€0e M MO3HaBaTeIbHOU
JIeATEIIbHOCTH, pa3BUBAaTh MOTUBBI U UHTEPECHI CBOCH MO3HABATEIBLHON JEATEIIBHOCTH;

® YMCHHEC CaMOCTOATCIbHO IINIIAHUPOBATh IYTHU JOCTUXKCHUA ueneﬁ, B TOM YHUCJIC aJIbTCPHATUBHBIC, OCO3HAHHO BI)I6I/IpaTB HauOoJiee 3(1)(1)CKTI/IBHI)IG




crocoObl pelieHus: yueOHbIX U M03HABATENbHbBIX 33/1a4;

® YMEHUE COOTHOCUTH CBOM JICHCTBHS C IUIAHUPYEMBIMHU PE3YJIbTaTaMHU, OCYHIECTBIATh KOHTPOJb CBOEH ACSATEIBHOCTU B MPOLECCE NOCTHXKECHUS
pe3ynbTaTa, OIpEeNsTh CHOCOOBbl JIEHCTBHI B paMKax NPEAJIOKEHHBIX YCIOBHH M TpeOoBaHMN, KOPPEKTHUPOBATH CBOHM JCHCTBUS B
COOTBETCTBHUH C U3MEHSIOLIEHCS CUTYALIUEH;

® YMEHHE OLICHUBATh NPABUJIBHOCTh BBINOJIHEHUS YU€OHO! 3a1a4M, COOCTBEHHbIE BOBMOXHOCTH €€ pEIlICHUS;

® BJIaJICHUE OCHOBAaMM CAaMOKOHTPOJISl, CAMOOIICHKH, IPUHATHS PEIICHUI U OCYILIECTBIECHUS OCO3HAaHHOTO BbIOOpa B y4eOHOH M MMO3HABATEIbHOU
JIeSATEIIbHOCTH;

® yMEHHE ONpeseNaTh HOHATH, Co3/1aBaTh 0000IIEHNs, yCTaHABIUBATh aHAJIOIMH, KJIacCU(ULUPOBATh, CAMOCTOSTEIBLHO BBIOMPATh OCHOBAHUS U
KpUTEpUM Ul KJacCU(HKALMM, YCTaHABIUBAaTh NPUYMHHO-CIEJICTBEHHBIE CBS3M, CTPOUTH JIOTMYECKOE DACCY)KIEHHE, YMO3aKIIOUeHHE
(MHOYKTHBHOE, AEAYKTHBHOE U 110 aHAJIOTUU) U JIeTaTh BHIBOJBI;

® yMEHHE CO3/aBaTh, IPUMEHSITh U IPE0OPa30BbIBATh 3HAKK U CUMBOJIbI, MOJICNI M CXEMBI JUIsl PELICHUs] YIeOHBIX U [T03HABATENILHBIX 3a/1a4;

® YMEHHE OPraHU30BbIBATH yUEOHOE COTPYJHUUYECTBO U COBMECTHYIO ACSATENBHOCTb C YUYUTEIEM M CBEPCTHUKAaMU; pabOTaTh MHAUBUAYAJIBHO U B
rpyImie: HaXxoAWTh oOllee pelieHue W pa3peniaTb KOH(IUKTHI Ha OCHOBE COIJIACOBaHMS MO3MLIMNA M y4é€Ta MHTEPECOB; (POpPMYIHpPOBATh,
apryMEHTHPOBATh U OTCTauBaThb CBOE MHEHUE;

® yMEHHME OCO3HAHHO HCIIOIb30BATh PEYEBBIE CPEACTBA B COOTBETCTBUH C 3aJa4eil KOMMYHUKALIUK IJIs BBIPAXKECHHUS CBOMX YyBCTB, MBICIIEH U
NOTPEOHOCTEH; IUTAHUPOBAHUS U PETYIIALNU CBOEH JIesTeNbHOCTH; BIIaJIeHHe YCTHON U MMCbMEHHOH peublo, MOHOJIOTHYECKOM KOHTEKCTHOM

peubio;

e (opMupOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCII0JIb30BaHUS UH()OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIL;

L4 (bOpMHpOBaHI/IG U Pa3BHUTUC DJSKOJIOTMYCCKOro MbIIUICHHUA, YMCHHC HNPHMCHATHL €ro B HO3HaBaTeJIBHOI>’I, KOMMYHHKaTHBHOﬁ, COI_II/IEUIBHOI;'I

MPaKTUKE U TPOPECCHOHATLHONW OPUCHTAIIHH.

IIpeamerHsIe:



1.B no3naBarenbHO¥ cepe:

® JaBaTh ONpENENCHUS M3YyYECHHBIX MOHITHH: «XUMHUUYECKUN 3IEMEHT», «aTOM», «HOH», «MOJEKYJa», «IPOCTbIE U CIOKHBIE BELIECTBAY,
«BEIIECTBOY», «XUMHUYECKas (PopMyra», «OTHOCUTENbHAs aTOMHAsi Macca», «OTHOCHUTENIbHAs MOJIEKYISpHAs Macca, «BAIEHTHOCThY, «CTETIEHb
OKHCIIEHUS», «KPUCTAJTMUECKAsl PEIIETKa», «OKCUIBDY, «KHUCIOThI», « OCHOBAHUN», «COIM», «aM(POTEPHOCTEY, K MTHIAUKATOP», «IEPUOJUUECKUN
3aKOH», «IEepUOIUYEcKas TaOIHIa», «M30TOMBD), XUMUYECKas CBSI3bY», «3JEKTPOOTPHULIATEIBHOCThY, « XMMHUYECKasi PEaKIHsD), «XUMHUUECKOe
YpaBHEHHUE», «TEHETUYeCKas CBsI3b», «OKHCICHHE», «BOCCTAHOBIIEHHUE», «DJIEKTPOJIUTUYECKAs TUCCOLMALUSN», «CKOPOCTh XHMHYECKOU
peakLumny;

® OMUCaTh AEMOHCTPAIIMOHHBIE U CAMOCTOSITENILHO MPOBEICHHBIE XUMUYECKUE IKCIIEPUMEHTHI;

® OIMUCBIBATH U PA3JIMYATh U3YUCHHBIC KJIACChl HCOPTAHNYCCKUX COCHHHGHHﬁ, IMMPOCTBIC U CIIOXKHBIC BCHICCTBA, XUMHUYCCKUC PCAKIINH,

e kiaccupUIUPOBaTh U3yYCHHBIE OOBEKTHI U SBICHUS;

® JCJIaThb BBIBOAbLI U YMO3AKJIIOYCHUSA M3 H.’:l6J'IIOI[CHPII>i, HN3Y4YCHHBIX XHMHUUYCCKHX SaKOHOMepHOCTeﬁ, IMPOTrHO3HUPOBATH CBOICTBa HCU3YYCHHBIX
BEIIECTB 0 aHAJIOTUU CO CBOMCTBAMH H3YYCHHBIX;

® CTPYKTYpPHPOBATh M3YUEHHBIN MaTepraa U XUMUUECKYI0 HH(POPMALINIO, MOTYYSHHYIO U3 IPYTUX HCTOUHUKOB;

® MOJICTUPOBATH CTPOCHUE ATOMOB JIEMEHTOB -3 NEPHOIOB, CTPOCHHE MPOCTHIX MOJICKYJT,

2.BIeHHOCTHO — OPHEHTAIMOHHOH cdepe:
® aHANU3MUPOBATh U OILIEHWBATH NOCJIEACTBUA JJISl OKPY)KAIOIIEH cpeibl OBITOBOM M IMPOU3BOACTBEHHOMN NEATENbHOCTH YEIOBEKAa, CBSI3aHHOM C
nepepaboTKO BEIIECTB;
3. B Tpynosoii cepe:
® IIPOBOJUTH XUMHUYECKHN DKCIIEPUMEHT;

4. B chepe 6e30naCHOCTH KU3HEAEATEJIbHOCTH:



® OKAa3bIBAThH IICPBYIO IMOMOLIb ITPU OTPABJIICHHAX, OXKOI'aX U APYTUX TpaBMaX, CBA3dHHBIX C BCIICCTBAMHU H J'Ia60paT0pHBIM O60py,Z[OBaHI/IeM.

YuedOHO-TeMaTHUYeCKOe IJIAHUPOBAHU € y‘leﬁuoro Marepuaga

Ne Hasganue riaBsl KomnnuectBo IIpakTueckue KonTponbubie
TJIaBbI 4acoB paboThI paboThI
Beenenue. OOmas 6 Nel

XapaKTePUCTUKA XUMUYECKUX
3JIEMEHTOB M XUMHUUYECKHUX
peakumii. [leprnoanueckuit
3akoH U Ilepuognueckas
CHCTEMa XHUMHUYECKHUX
anemenToB J.M1.MeHneneeBa

1. MeTtamibl 18 Nel-3 No2
3. Hemerame: 28 Ne4-6 Ne3
5. 0O0001IeHNE 3HAaHUHI 10 XUMUAHT 10 No4

3a KypC OCHOBHOM IIKOJIBI.
IToaroroska x '11A.

6. Peseps 4

Hrtoro 70 6 4




OcHOBHOE cojiepKaHHe Kypca

Beenenne. O01masi xapakTepucTHKAa XMMHUYECKHX 3JIeMEHTOB U XUMU4YecKHX peakumii. Ilepuoanuecknii 3akon u Ilepnognyeckas cucrema
xumu4yeckux 3j1eMeHToB . U. MenaeineeBa (10 u)

XapakTepucTUKa JIEMEHTA 10 €ro noJjioxkeHuto B [lepuoanyeckoii cucreme xumuueckux 3semeHToB JI. 1. MenaeneeBa. CBolcTBa OKCUIOB, KUCIIOT,
OCHOBAaHMI M COJEH B CBETE TEOPUU DIIEKTPOJUTHYECKON IHUCCOLMALMA U OKHMCICHMS-BOCCTAHOBIEHUS. [IoHATHE O mEpexOoAHBIX 3JIEMEHTax.
AmpotepHocTb. ['eHeTnueckuil psig nepexogHoro sneMenta. [lepuoauueckuil 3akoH u Ilepuonuueckas cucrema xumudeckux snementos [l U.
MenneneeBa. XvuMu4ecKkasi OpraHu3alus )KUBOW U HEXKUBOU NPUPOAbI. XUMUYECKUI COCTAB s/Ipa, MAHTUU U 36MHOU KOPbI. XUMUYECKUE DIIEMEHTHI B
KJIETKaX JKUBBIX OpraHu3MoB. Makpo- U MUKpo3JieMeHThl. O60011eHne CBeIeHUI 0 XUMHUYecKuX peakiuax. Kimaccudukanus xuMuyeckux peakiuui no
Pa3JIMYHBIM MPU3HAKAM: «YHUCIO U COCTAB PEarupyroumx U o0pa3yoIMXcsl BELECTBY, «TEIUIOBON 3(pdekT», «HanpaBieHue», «U3MEHEHHE CTEeHeHen
OKHCIICHHUs 3JIEMEHTOB, 00pa3ylolUX pearupyroliue BeLIeCTBa», «(a3a», «HCIOIb30BaHUE KaTaau3aTopa». [IoHATHE O CKOPOCTH XHMHYECKOM
peaxkuuu. OakTopsl, BIMSIOMIKAE HA CKOPOCTh XUMHUECKUX peakuuid. KatanuzaTopsl u karanu3. THruOuTopsl. AHTHOKCUIAHTHI.

JdemoHCcTpanuu.

Paznuunsie opmbl Tabmunsl . M. MenaeneeBa. Moaenu aToMoB 31eMEHTOB 1—3-T0 mepruooB. Mojenb CTpOeHHUs! 3eMHOTO mapa (TonepedHbIid
pas3pe3). 3aBHCUMOCTh CKOPOCTH XHMHYECKOM pEaKIMU OT MPUPOIbl pearupyrolluX BELIECTB. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOW peakIuHu OT
KOHILEHTPAllUl PEarupyroIluX BEIIECTB. 3aBUCHUMOCTb CKOPOCTH XMMHYECKOM PEaKIUHM OT IUIOINAIH CONPHUKOCHOBEHMs PEarupyroIUX BEILECTB
(«Kumsiui  cnoi»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM pEakIMM OT TeMIIepaTypbl pearupyroux BeuiecTB. ['OMOT€HHbBI M reTeporeHHbIN
Karanu3bpl. DepMeHTaTUBHBIN KaTtanu3. Hrubuposanue.

JlaGopaTopHbie ONBITHI.

1. Ilonyuenue ruapokcuaa IUHKA U UCCIENOBAHUE €ro CBOMCTB. 2.MoaenupoBanue nocrpoenus Ilepnoanueckoil cUCTEMBI XUMUYECKHUX 3JIEMEHTOB
. . MenneneeBa. 3. 3amenieHue xene3om Menud B pactBope cyiabdara meau (II). 4. 3aBUCHMOCTh CKOPOCTH XMMHUYECKOW PEaKIUU OT MPUPOJIBI

pe€arupyromunx BENICCTB HA IIPUMEPE BSaHMOHCﬁCTBHH KHCJIOT C METaJllIaMMU.



5. 3aBUCHUMOCTbh CKOPOCTH XUMHUYECKOW peaKkIMy OT KOHLUEHTPALUK PEarupyrolX BEIECTB Ha IPUMEpPE B3aUMOEICTBHSI IIMHKA C COJISTHOM KUCIIOTON
pPa3IMYHON KOHUEHTPALIUH.

6. 3aBUCHMOCTb CKOPOCTH XMMHUYECKOW PEaKIMU OT IJIOUIaJN CONPUKOCHOBEHHS PEarupyrolyx BemecTs. 7. MoaenupoBaHie «KHILIETO CIos». 8.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaklMu OT TeMIepaTyphl pearupyrolyx BelecTB Ha mpumepe B3aumoseiicteusa okcuaa meau (1) ¢ pactBopom
CEepPHOU KHUCITIOTHI PA3IMYHON TeMrmeparypsl. 9. Pasznoxkenne mepokcuaa Boaopoaa ¢ momombio okcuaa mapranma (IV) u karanaser. 10. O6Hapyx eHne
KaTrajla3bl B HEKOTOPBIX MUIIEBbIX poAyKTax. 11. IHrubupoBanue B3auMoIeHCTBUS KHCIOT C METAJUIAMU YPOTPOIIMHOM.

IIpenmeTHbIe pe3ybTarbl 00y4eHUS

Yyamuiics 10JIKeH ymemp:

UCIIOJIb30BaTh IPU XAPAaKTEPUCTUKE NPEBPAILECHUN BEIIECTB IOHATUA: «XUMHUYECKas PEAKLMsD), «PEAKIMH COCOUHEHMS, «PEAKLUHN Pa3I0KEHUD,
«peakuuy oOMeHa», «PeaKLUH 3aMEIICHUs», «PEaKIIMU HEUTPaIU3aLun», «IK30TEPMUUECKIE PEAKLUN», «IHIOTEPMHUUECKUE PEAKLIUN», «00paTuMble
peakuum», «HEOOpaTHMbIE PEAKIMHU», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUN», «TOMOIEHHBIE PpEaKIUN», «TEeTEPOreHHbIE pPEaKLUn»,
«KATAJUTUYECKUE DPEAKLIUN», «HEKATATUTHYECKHE PEAKIUN», «TETUIOBOH 3(P(EeKT XUMHUYECKOW pPEeaKIHW», «CKOPOCTh XHMHYECKOH peaKIum,
«KaTaJlnu3aTtopy;

XapaKTepH30BaTh XUMHUYECKHE 3JIEMEHThl 1—3-To MepHoAOB MO UX MoJoXeHWIo B llepmogmueckoll cucreme XuMuueckux siemeHToB J[. U.
MeneneeBa: XUMUYECKU 3HAK, MOPSAKOBBIM HOMEp, MEpUoJl, Ipyla, HOArpyIa, OTHOCUTENbHAs aTOMHas Macca, CTpOeHUEe aToMa (3apsn sjpa,
YHCII0 IPOTOHOB U HEUTPOHOB B sJIpe, 00IIIee YUCIIO 3JIEKTPOHOB, PACIPEe/ICHHE HJIEKTPOHOB 110 3JIEKTPOHHBIM CJI0SM, IPOCTOE BElIECTBO, (hopmya,
Ha3BaHHWE M THUI BBICIIETO OKCHJIA U THAPOKCUIA, JIETYIETO BOJOPOJIHOTO COSTUHEHUS ([JIs1 HEMETAILJIOR));

XapakTepu3oBaTh OOLIME XUMHUYECKUE CBONCTBA aM(OTEPHBIX OKCHUIOB U TUIPOKCHUJIOB; MPUBOIUTH NPUMEPHI pEaKLUUl, MNOATBEPKIAAOIMINX
XUMHUUYECKHE CBOMCTBA aM()OTEPHBIX OKCHJIOB U THJIPOKCHJIOB;

JIaBaTh XapaKTEPUCTUKY XMMUYECKHX PEaKIUi MO YUCIYy U COCTaBY MCXOJHBIX BEIIECTB U MPOJYKTOB PEaKIUH; TEIIIOBOMY 3G EKTy; HalpaBIeHUIO

MMPOTCKaHUA pCaKIUN; U3MCHCHUIO CTEIICHEH OKHCIICHHUS 3JIEMCHTOB,; arp€raTHOMYy COCTOSHHIO HCXOAHBIX BCIICCTB,; YH4aCTHUIO KaTalIu3aTopa,



OOBSACHATP W TNPUBOAUTH MPHUMEPHl BIUSHUS HEKOTOPBIX (AKTOpPOB (IpHpOJA pEarupyrolIUX BEIIECTB, KOHIEHTpAIUs BEIECTB, AaBICHHE,
TeMIepaTypa, KaTaau3aTop, IOBEPXHOCTh CONPUKOCHOBEHUS PEarupyoMX BELIECTB) HA CKOPOCTh XMMHUYECKUX PEaKLIUit;

HaOJII0/1aTh M ONKCHIBATH YPABHEHUS PEAKLUN MEKIY BELIECTBAMHU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJTHOTO) SI3bIKA U S3bIKA XUMUHU;
IPOBOJUTD OMBITHI, MOATBEPHKAAIOLINE XUMUYECKHE CBOWCTBA aM(OTEPHBIX OKCUIOB M T'MJIPOKCUIOB; 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peakIuu
OT pa3IuuHbIX (DaKTOPOB (MPUPOAA pPEATUPYIOUIMX BEIIECTB, KOHIEHTpAlUsl BEIECTB, JAABICHHE, TEMIepaTypa, KaTaau3aTop, IOBEPXHOCTh

COTIPUKOCHOBEHUS PEarupyromux BEIIECTB).

MetanpeaMeTHbIe pe3yJbTaTbl 00y4eHust

VYyamuiics J01KeH ymems:

OTIpEeNeIATh LeNb YIeOHOU NesTeIbHOCTH C TIOMOIIBIO YUUTEINIS U CAMOCTOSITEIbHO, HCKATh CPEJICTBA €€ OCYILECTBIICHUS, paboTas Mo MJIaHy, CBEPATh
CBOU JCHCTBHS C LEIBIO U IIPU HEOOXOAUMOCTHU UCTIPABIIATH OLIMOKH C TIOMOIIbIO YUUTENS U CAMOCTOSITEIbHO;

COCTAaBJIATh AHHOTALUIO TEKCTA;

CO3/1aBaTh MOJIETH C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa M IMPEJCTaBICHUEM MX B MPOCTPAHCTBEHHO-TPa(hUUECKON MM 3HAKOBO-
CUMBOJIMYECKOU (hopMme;

OTIpeJIeNIATh BU/IbI KiIacCU(PUKaLUK (ECTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYILIECTBJIATh NPAMOE ACAYKTUBHOE JOKA3aTEIbCTBO.

Tema 1. Metanabl (14 4)

ITonoxxenne MeramioB B llepuommueckon cucreme xummyeckux snemeHToB JI. M. MenpneneeBa. Meramumueckass KpHUCTaUIMUECKas peElIeTKa U
MeTaJNTH4ecKasi XuMuueckas cBsi3b. O0mme puznyeckue cBoricTBa MetaiioB. CIUIaBbl, X CBOMCTBA U 3HAUCHHE. X UMHUUECKUE CBOICTBA METAILJIOB KaK
BOCCTaHOBHUTENEH, a TaK)K€ B CBETE MX MOJOXKEHUS B DJIEKTPOXUMUYECKOM psAy HamnpshpkeHui metaioB. Kopposus meramnoB u cocoObl 60pbOBI ¢

Her. Metamibl B ipupoe. O0mue crnocoObl UX MOTYICHHUS.



OO0masi xapakTepuCTUKA MIEJIOYHBIX MeTANI0B. Metamisl B mpupoe. O0mue cnocoOsl ux noxyuyeHusi. Ctpoenue atomoB. lllenounsie Metamnsr —
IIPOCTHIE BellecTBa. BaxkHele coeAMHEHNs LEJI0YHBIX METANIOB — OKCHU/JIbl, THAPOKCUIBI U COIH (XJIOPUIbI, KAapOOHATHI, CYIb(aTbl, HUITPAThI), UX
CBOICTBa U NPUMEHEHUE B HApOAHOM Xo03sicTBe. Kanuitnbie ynoOpeHus.

OO0mas xapakTepuCcTHKA 3JIEMEHTOB I1aBHOM noarpynnsl II rpynmnsi.

Crpoenne aromoB. IllenoyHo3emenbHble METauIbl — MPOCTHIE BeEllecTBa. BakHEHIIMEe COENMHEHUS IIETOYHO3EMENbHBIX METAIIOB — OKCHUJBI,
TUJIPOKCUJIBI U CONU (XJIOPUIBI, KapOOHATHI, HUTPATHI, Cyab(dathl, GpocdaTsl), UX CBONCTBA U IPUMEHEHHE B HAPOJAHOM XO3SIICTBE.

AJIIOMUHU.

Ctpoenue aroma, (U3MYECKHME M XUMHUYECKHE CBOMCTBA MPOCTOro BemecTBa. COCTUHEHUS AIIOMHUHUS — OKCHA M THIPOKCHJ, MX aM(pOTEpHBIN
xapaktep. Baxneiiue conu amoMuHus. [I[puMeHeHne antoMuHus U €ro COSIUHEHU .

Keae3so.

Ctpoenune aroma, (pU3NIECKUE U XUMHUECKUE CBOMCTBA MPOCTOTO BemecTBa. [ eHeTuIeCKue psiibl Fe? uFe™.

Baxneitimve conu xene3a. 3HaUCHHE JKeJe3a U €r0 COSAMHEHHM ISl IPUPOJIBI K HAPOJAHOTO XO35HUCTBA.

JleMOHCTpaLH.

OO0pa3ipl MEeTOoYHBIX U MIETOYHO3eMEeTbHBIX MeTaiioB. OOpa3iiel CriiaBoB. B3aumoaelicTBue HATpus, JTUTHS W KalblUs ¢ BOJOW. B3aumonelicTBue
HATpUs U MarHus ¢ KuciopoaoMm. Bzaumoneiictere MetaiioB ¢ Hemetawiamu. [lomyuenue ruapoxcuaos xenesa (I1I) u (11).

JlabopaTropHble ONbITHI.

12. BzaumopeiicTBue pacTBOPOB KUCIIOT U cojielt ¢ Metayuiamu. 13. O3HakoMiieHue ¢ pyaamu xemnesa. 14. OkpalliMBaHue miaMeHH COJISIMU HIEIOYHBIX
MeTajuioB. 15. BzaumoneiictBue kanpuus ¢ Boaou. 16.1lonyduenne rugpokcuia Kanblys U UCCIEI0BaHUE €r0 CBOMCTB.

17. IlonmydeHue THIpOKCHJA AJIIOMHUHHS W UCCIENOBAaHHME €ro cBoWcTB. 18. BsaumopelicTtBue jxeneza ¢ conssHOM kucnotoi. 19. Ilomydenue
runpokcuos xene3a (II) u (II1) u nu3ydyenue ux cBONUCTB.

IIpeameTHbIE pe3yabTaThbl 00y4eHU I

VYyanuiicsa 10JIKeH ymems:



HUCITIOJIB30BAaThH HpI/I XapaKTepI/ICTI/IKe MCTAJIJIOB U HUX COGI[I/IHGHI/IfI IIOHATHA: «METAJJIBI», <<p$[[[ AKTUBHOCTH MCETAJJIOB», «IICJIOYHBIC MCTAIJIBI»,
(IICJIOYHO3EMCECIIbHBIE METAJVIbD», HCIIOJIB30BaTh HX HpI/I XapaKTepI/ICTI/IKC METAJIJIOB, JdaBaThb XapaKTepI/ICTI/IKy XUMHUUYCCKUX DJICMCHTOB-MCTAJIJIOB
(IIETTOYHBIX METAJUIOB, MarHus, KaJlbLIMs, JIIOMUHUS, >Keje3a) Mo MX mosioxeHuto B llepuomumueckoit cucrteme xumuyeckux anemeHToB J[. U.
MenneneeBa (XUMUYECKUI 3HAK, MOPSAKOBBIA HOMEp, MEPUOJ, TPYIIa, MOArPYIIa, OTHOCUTEIbHAs aTOMHAs Macca, CTpOeHUe aToMa (3apsj sapa,
YHUCJIO MPOTOHOB W HEHUTPOHOB B sipe, OOIee YUCIO AJEKTPOHOB, PACIpPECIICHHE SJIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM), MPOCTOE BEIIECTBO,
(dbopmyIa, Ha3BaHKWE W THIT BBICIIETO OKCHJIA U THIPOKCHIA);

Ha3bIBATh COCAMHCHUS MCTAJIJIOB U COCTABJIATH UX q)OpMYJ'H)I 10 Ha3BaHUIO,

XapaKkTepu30BaTh CTPOEHUE, 00ImKre GPU3NIECKUE U XUMUIECKUE CBOWCTBA MPOCTHIX BEIIECTB-METAILIOB;

00BSACHATH 3aBUCUMOCTh CBOMCTB (MJIM MPEJCKA3bIBaTh CBOKWCTBA) XMMHUECKHX AJIEMEHTOB-METAIUIOB (paanyc, METAJUIMYECKHE CBOMCTBA AJIEMEHTOB,
OKHCJIUTETHHO-BOCCTAHOBUTENLHBIE CBONCTBA 3JEMEHTOB) M 00pa3yeMblX MMM COCIMHEHHH (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHUJIOB U
THIPOKCUIOB, OKHCITUTEIIBHO-BOCCTAHOBUTEIHHBIE CBOMCTBA) OT MOJIOkKeHUs B [leproanueckoii cucteme xumuueckux snemenToB JI. V1. Menneneena;
ONMCHIBATh O0IIME XMMUYECKHE CBOWCTBA METANIOB C IIOMOILBIO €CTECTBEHHOTO (PYCCKOI0 WJIM POJIHOTO) S3bIKA U S3bIKA XUMUU;

COCTaBJIATH MOJIeKy.H}IpHBIe ypaBHeHI/IH peaKL[Hﬁ, xapaKTepmonme XUMHUUYCCKUEC CBOﬁCTBa MECTAJIJIOB U HUX COGHHHGHHﬁ, a TaKXeE BHGKTPOHHBIG
ypaBHeHI/ISI HpOI_IeCCOB OKHUCJIICHHUA-BOCCTAaHOBJICHU A,

YpaBHEHUS 3IEKTPOJUTUYECKON AUCCOLMALINH; MOJIEKYIISIPHBIE, TIOJHBIE U COKPALICHHbIE HOHHBIE YPaBHEHUS PEAKLIM C y9aCTHEM DJIEKTPOJIMTOB;
YCTaHABJIMBATh MPUYUHHO-CIICCTBEHHBIE CBA3M MEXKIY CTPOCHHEM aTOMa, XUMHUYECKON CBS3bI0, TUIIOM KPUCTALIMYECKON PEIMIETKH METAIJIOB U UX
COGHI/IHGHI/Iﬁ, nux 06HII/IMI/I (i)I/I3I/I‘IeCKI/IMI/I U XUMNYCCKUMHAU CBOﬁCTBaMH;

OIINChIBATH XHUMHNUYCCKHUEC CBOﬁCTBa IICJIIOYHBIX M INCJIOYHO3EMCIBHBIX MCTAJIOB, a TAaKXKC AJIOMHHUA M KCJIC3a U HUX COCI[I/IHGHI/Iﬁ C IIOMOIIBHO
€CTECTBEHHOTO (PYCCKOIO UM POJIHOTO) SI3bIKA U SI3bIKA XUMUU;

BBITIOJIHSATH, HAOIIOIaTh U OMUCHIBATh XUMHUECKHUI SKCIIEPUMEHT 10 PACMO3HABAHHUIO BAKHEUITUX KATHOHOB METAJNIOB, THUPOKCH/-UOHOB;
AKCIIEPUMEHTAIBLHO MCCIIEI0OBATh CBOMCTBA METAJJIIOB M X COCIMHEHHM, peliaTh SKCIIEPUMEHTAIbHBIC 33/1a4u 10 TeMe « MeTalliby;

OIMMCHIBATh XUMHYECKUN OKCIIEPUMEHT C IMTOMOIIBIO €CTECCTBEHHOI'O (p}’CCKOl"O nin pOI[HOFO) SA3bIKa U A3bIKa XMMUU,



IIPOBOAUTH pacyeThl MO XMMHUECKUM (OpMYJIaM U YpaBHEHUSAM peakiuil, IPOTEKAIOIINX C y4aCTHEM METAJUIOB U UX COEITMHEHUI.

MeranpeaMeTHblie pe3yJabTaTbl 00y4eHHs

Yyanuics 10JKeH ymemp:

paboTaTh MO COCTABIEHHOMY IUIaHY, UCHOJb3Ys HapsAIy C OCHOBHBIMHU UM JOTOJHUTENbHbBIE CPECTBA (CIIPABOYHYIO JTUTEPATYPY, CIOKHBIE TPUOOPHI,
cpencrsa MKT); ¢ momonibio yuutens oTOMparh Ui pelieHus: y4eOHbIX 3aa4 He0OX0IMMBbIE CIIOBAPHU, YHIMKIONEANH, CIIPABOYHUKH, SJIEKTPOHHBIE
JTUCKH;

COTIOCTaBIISATh M OTOUpPaTh WH(POPMAIIUIO, TOTYYCHHYIO U3 Pa3IMYHBIX UCTOYHUKOB (CIOBapH, SHIMKIONEANH, CIIPABOYHUKH, JJIEKTPOHHBIE TUCKH,
cetb HTEpHET);

MPEICTaBISATh HHPOPMALIHIO B BHIE TaOJIHII, CXEM, OITIOPHOTO KOHCIEKTa, B TOM 4ucie ¢ mpuMmenenueM cpeacts MKT;

0(pOpMIIATH CBOM MBICIHM B YCTHOM M MHCbMEHHOH pEYM C YYeTOM CBOMX YUEOHBIX M )KM3HEHHBIX PEUEBBIX CUTYallUi, B TOM YHCIIE€ C IPUMEHEHUEM
cpeacts UKT;

COCTaBJISITh PELEH3UIO HA TEKCT;

OCYHIECTBIISITh JOKA3aTEIbCTBO OT MPOTHUBHOTO.

Tema 2. IIpakTukym 1. CBolicTBa METAJVIOB H MX COCAMHEHUN (2 )’

1. OcyuiecTBieHNE HEMOYKN XUMUYECKUX MpeBpaiiennil. 2. [lonmydyenue u cBOMCTBA COEAMHEHUN METAIIIOB. 3. PenieHue skcrnepuMeHTalbHbIX 3a/1a4
Ha pacro3HaBaHME U MOITy4YE€HUE COCTUHEHUI METaIIOB.

IIpeamMeTHbIe pe3yabTaThl 00y4eHH s

Yyamuiics 10JIKeH ymemp:

oOpartaThcs ¢ 1ab0paTOpHBIM 000PYI0OBAaHUEM M HarpeBaTeIbHBIMU IPUOOpPAMHU B COOTBETCTBHHU C MPABHIIAMU TEXHUKH 0€30MaCHOCTH;

HaAOJI0aTh 32 CBOMCTBAMHU METAJUIOB U UX COCMHEHUH U SIBICHUSMHU, IPOUCXOAAIIUMHU C HUMU;

OIMMCHIBATh XUMHYECCKUI OKCIICPUMCHT C IMOMOINBIO €CTCCTBCHHOI'O (pYCCKOFO nin pO,Z[HOl"O) SA3bIKAa U A3bIKa XUMUU,



JIeaTh BBIBOJIBI TIO PE3yJIbTaTaM IPOBEIEHHOTO SKCIIEPUMEHTA.

MertanpeaMeTHble pe3yJbTaTbl 00y4eHHUs1

Yyamuiics 10JIKeH ymemp:

OTIpeETATh, UCXOIS U3 YUueOHOM 3a/1aui, HeOOXOJUMOCTh MCIIOb30BaHUS HAOIIOICHHUS UITU KCTIIEPUMEHTA.

Tema 3. Hemeraabl (25 4)

OO0mrast xapakTepUCTUKa HEMETAIIOB: ToJiokeHue B Ilepuonnueckoii cucteme xumudeckux aneMmeHToB JI. M. MenaeneeBa,0c00EHHOCTH CTPOSHUS
aTOMOB, 3JeKTpooTpunaTeibHOCTh (D0) Kakmepa «HeMeTauMYHOCTHY, psaa D0. Kpucrammueckoe cTpoeHHE HEMETANIOB — MPOCTHIX BEIIECTB.
Annorponus. @uznueckre CBOMCTBA HEMETAUIOB. OTHOCUTENBHOCTh MOHATUN «METAID U « HEMETAILD.

Bonopoa.llonoxenne Bogopona B [lepuonnueckoit cucremMe xumuueckux 3ymeMeHToB Jl. . MenneneeBa. Ctpoenue atomMa U MoJieKyibl. Ouznueckue

U XMMHYECKHE CBOMCTBA BOAOpOJAa, €ro nNoJyudCHHUC U IPpUMCHCHUC.

1 TIpu nByX4acoBOM IUTAHWPOBAHHUM MPOBOJUTCS TOJIBKO MpakTUyeckas padora 3

Bopa.

Crtpoenne monekynbl. BomopoaHas xuMmuueckas cBsi3b. DU3MYECKUE CBOMCTBA BOJBI. AHOMAaJIMH CBOMCTB BOABL. [ uupoduiibHble U THIPOGOOHbBIS
BemecTBa. XMMHYECKHE CBOWCTBA BOoAbl. KpyroBopor Bomsl B mpupone. Bomoouncrka. Asparnus Boapl. beitoBbie GmibTpbl. MuHEpaIbHBIE BOBI.
JuctumvpoBaHHas BoJa, €€ MOJIyYeHUE U IPUMEHEHHE.

O0mas xapaKkTepuCTHKA raJ10reHOB.

Crpoenue aromoB. [IpocTeie BelecTBa 1 OCHOBHBIE COEAMHEHNS TAJIOTEHOB, UX CBOMCTBA.

Kparkue cBenenus o xiope, 6pome, ¢prope u ioxe. [I[puMeHeHne raJloreHoB U UX COSTMHEHUN B HAPOJHOM XO3SHCTBE.

Cepa.



Crpoenue aroma, alyIoTponusi, CBOMCTBA U NpUMeHeHne pomobuueckoi cepbl. Okcunpl cepsl (IV) u (VI), ux nmonydyenue, cBoiicTBa U MpUMEHEHUE.
CepHast KUCJIOTa U €€ COJIU, UX MPUMEHEHHE B HAPOJIHOM X03siiicTBE. [IpOM3BOICTBO CEPHON KUCIIOTHI.

A3or.

Crpoenue aroma 1 MOJIEKYJIbI, CBOMCTBA IIPOCTOrO BEIIECTBA. AMMHAK, CTPOCHHE, CBOMCTBA, MOIy4YeHUE U npuMeHeHne. Con aMMOHMsI, UX CBOMCTBA
u npumenenue. Okcuapl azota (II) u (IV).

A30THas KHUCIIOTa, €€ CBOWCTBAa M MpuMeHeHue. HuTpaTbl U HUTPUTHL, MpobiieMa MX COJCpXKAHUSA B CEIbCKOXO3AWCTBEHHON NMpOAyKIUH. A30THBIE
ynoOpeHus.

Dochop.

CtpoeHue aToma, aulOTponus, cBoiicTBa Oemoro u KpacHoro (ocdopa, ux mnpumeHenue. OcHOBHbIE coequHeHus: okcul (ocdopa (V) u
optoochopHas kucnota, pocharsl. DochopHsie yroOpeHus.

Yraepon.

CtpoeHue aroma, autOTpPOIHs, CBOMCTBa Momubukaiwmii, npuMmeHerne. Okcuapl yrinepona (II) u (IV), ux cBoiictBa m npumenenue. KapOoHatsr:
KaJIBLIUT, COJA, MOTAlll, UX 3HAUEHUE B IPUPOJIE U KU3HU YEJIOBEKA.

Kpemnunuii.

CtpoeHue atoma, KpUCTAIIMUYECKUN KpeMHul, ero cpoiicTBa U npumeHeHue. Okcua kpemuus (IV), ero mpuposanbsie pa3HOBUIHOCTH. CHUIIMKATBHI.
3HaYeHUEe COCIMHEHUI KPEMHUS B dKUBOW M HEXUBOU nipupojie. [loHaTre 0 CHIIMKaTHON MPOMBIIUIEHHOCTH.

JdemoHcTpanuu.

OO0pa3upl rajoreHoB — MPOCTHIX BEIIECTB. B3anMopelicTBUE rajoreHOB ¢ HaTpUEM, C aJlOMUHUEM. BblTecHeHMe xjopoMm Opoma WM MOAa U3
pacTBOPOB HUX COJIEH. B3aumonencrBue cepbl ¢ MeTallaMH, BOAOPOAOM U KHUCIOPOAOM. B3auMoaeicTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI €
Mmenpto. [lormomienne yriaem pacTBOPEHHBIX BEIIECTB WM Ta3oB. BoccTaHoBinenue Meau u3 ee okcuja yrineM. OOpasiibl MPUPOJHBIX COEIUHEHHH
xyopa, cepbl, docdopa, yriaepona, kpemaus. OOpas3ipl BaXHEHIIMX JJIi HAPOJIHOTO XO3SHUCTBAa CyiIbh(aTroB, HUTPATOB, KapOOHATOB, (ocdaros.

OO0pa31el cTeKIIa, KEPAMHUKH, IIEMEHTA.



JlaGopaTropHble ONbITHI.

20. IMonmyyenune u pacmo3HaBanue Bogopona. 21. MccnemoBanne mMOBEPXHOCTHOTO HATsDKEHUS BOJbL. 22.PacTBopeHue mepMaHraHara Kailus WIIH
MeIHOTO Kyrnopoca B Boje. 23. I'maparamust o6e3BoxeHHoro cyibdara menu (1). 24. MI3roToBieHue rumcoBoro oTneyaTka.

25. O3HakoMIIeHHE C KOJUIEKIHeW OBITOBBIX (GMIbTPOB. 26. O3HAKOMIIEHHE C COCTaBOM MHHEpanbHOW BoAbl. 27. KauecTBeHHas peakius Ha
rasoreHu1-uoHbl. 28. [lomyuenue u pacno3naBanue kucioposna. 29. ['openue cepsl Ha Bo3ayxe u B kucinopose. 30.CoiicTBa pa30aBiIeHHOW CEpHOI
kucioThl. 31. M3ydyenne cBoiicTB ammuaka. 32. PacriosnaBanue coneii ammonust. 33. CBolicTBa pa30aBlIeHHON a30THOM KUCIIOTHL. 34. B3aumo neiicTBre
KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI ¢ Meablo. 35. 'openue gocdopa Ha Bo3ayxe u B kuciopoae. 36. PacnosnaBanue gocdaros. 37. ['openne yris
B kuciopoe. 38. [lomydenne yronsHOM KMCIOTH U H3ydeHue ee cBoUCTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxxenue ruapokapoonara Hatpus. 41. [Tonydenue KpeMHEBONH KHCIOTHI M M3YUY€HUE €€ CBOWCTB.

IIpeameTHbIE pe3yabTaThbl 00y4eHH st

VYuamuiics 10JKeH ymemp:

HCIIOJIB30BAaTh IIPHU XapaKTCPUCTUKE MCTAJIJIOB U UX COGIII/IHCHI/Iﬁ MOHATHSA: «KHCMETAJJIBD), KTAJIOT'CHBD), KAJIJIOTPOIHBIC BUJOU3MCHCHUS), <GKECTKOCTh
BOJIBIY, «BPEMEHHAS JKECTKOCTh BOJIbD, TIOCTOSTHHAS KECTKOCTH BOJIBI», «00IIast )KECTKOCTh BOJIBI»;

JaBaTh XapaKTePUCTUKY XMMHUYECKUX DIIEMEHTOB-HEMETAIUIOB (BOJOPOA, TAIOTEHOB, KUCIOPO/a, Cephl, a3oTa, ¢hocdopa, yriaepoaa, KpeMHHUsS) O UX
nosioxeHuto B Ilepuoandeckoit cucreme xumuueckux iemeHToB [[. M. MenpaeneeBa (XMMUYECKHI 3HAK, MOPSAKOBBI HOMEp, MEPHUO, TPYIIa,
MOATPYIIA, OTHOCUTEIbHAs aTOMHAas Macca, CTPOCHHE aroma (3aps] s]pa, YUCJIO NMPOTOHOB U HEUTPOHOB B fA1pe, OOIIEe YHUCIO 3JIEKTPOHOB,
pacrpesiesieHle 3JeKTPOHOB O 3JEKTPOHHBIM CIIOSIM), IPOCTOE BELIECTBO, (hopMyJsia, Ha3BaHUE M TUII BBICIIETO OKCHUJA U TMApPOKcHAa, GopMyna u
XapakTep JIETYYEro BOJOPOAHOTO COCTUHEHNUS );

Ha3bIBaTh COEAMHEHUS HEMETAIJIOB U COCTABIAThH UX (DOPMYIIBI IO HA3BAHHUIO;

XapaKkTepu30BaTh CTpOeHUE, 00IIKe (PU3NYecKue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB,;



OOBSCHATh 3aBHCHUMOCTb CBOWCTB (MJIM MpPEJCKa3blBaTh CBOMCTBA) XMMHYECKHX 3JIEMEHTOB-HEMETAJIOB (pajnyc, HEMETaUIMYeCKHUEe CBOMCTBa
AJIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX MMM COEIMHEHHH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX
OKCUJIOB U THUJIPOKCHUJIOB, JIETYYUX BOJOPOJHBIX COECIUHEHUI, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA) OT MoOJIokeHHUA B llepumonmueckoit
cucreMe xumuyeckux 3nemeHToB /. M. Menneneesa;

OTMKCHIBATh O0IIKME XMMHYECKHE CBOMCTBA HEMETAILJIOB C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOT0 MIIM POJIHOTO) A3BIKA U S3bIKa XUMHUH;

COCTaBJIATh MOJIEKYJIIPHBIE YPaBHEHUSI PEAKLUM, XapaKTePU3YIOIIUX XUMUYECKHE CBOWCTBA HEMETANIOB M UX COEIMHEHHUM, a TAaK)KE HJIEKTPOHHBIE
YpaBHEHUS MIPOLIECCOB OKUCIEHUSI-BOCCTAHOBIICHUS;

YPaBHEHUS IEKTPOJIIUTUYECKON JUCCOLUAIINH; MOJIEKYIISIPHbIE, IIOJHBIE U COKPALLEHHBIE HOHHBIE YPABHEHUS PEAKIMM C y4aCTHEM DJIEKTPOIUTOB;
yCTaHaBJIMBATh IPUYMHHO-CIIECTBEHHBIE CBSI3U MEX1Y CTPOEHUEM aTOMAa, XUMUYECKOU CBSI3bI0, TUIIOM KPUCTANIMYECKON PEUIETKH HEMETAJIJIOB U UX
COEAMHEHMH, X 00IMMHU (PU3NUYECKUMU U XMMUYECKUMH CBOMCTBaMH;

ONKCHIBAaTh XMMUYECKHE CBOWCTBAa BOAOPOJA, TAJIOr€HOB, KHUCIOpPOJa, cepbl, a3oTa, (ocdopa, rpadura, aiMaza, KpeMHHs U HUX COCAMHEHUH C
MIOMOIUIbIO ECTECTBEHHOTO (PYCCKOI0 WJIM POJIHOTO) SI3bIKA U A3BIKA XUMUU;

OIKCHIBATh CIIOCOOBI YCTPAHEHHUs KECTKOCTH BOJIBI U BBINOJIHATH COOTBETCTBYIOMINN UM XUMHUYECKHH SKCIIEPUMEHT;

BBINOJIHATH, HAOJIOAAaTh U OMUCHIBATh XUMHUYECKUN SKCIIEPUMEHT 10 PACIO3HABAaHHIO MOHOB BOAOPOJAa U aMMOHHMS, Cybdar-, KapOoHaT-, CHIIUKAT-,
docdar-, xaopua-, 6poMHI-, HOJUA-UOHOB;

SKCIIEPUMEHTAIbHO UCCIIEI0BATh CBOMCTBA METAJUIOB M UX COEIMHEHMI, pelaTh SKCIIEpUMEHTaIbHbIE 3a7a4l o TeMe « Hemeramby;

ONMCHIBATh XUMUYECKHUI 3KCIIEPUMEHT C ITOMOIIBIO0 ECTECTBEHHOT'O (PYCCKOTO WJIM POJHOIO) SI3bIKA U SA3bIKA XUMUU;

IIPOBOUTH pacyeThl MO0 XMMUUECKUM (OpMYyJIaM U YpaBHEHUSM peakLnii, IPOTEKAIOLINX C Y4aCTUEM HEMETAJUIOB U UX COEIMHEHUI.
MetanpeaMeTHbIe pe3yJbTaThbl 00y4eHust

Yyanmics 10JIKeH ymemp:

OpraHHU30BbIBaTh y4eOHOE B3aUMOICHCTBUE B IpymIie (pacipeaessaTh POt, JOroBapuBaThCs APYT C APYIOM U T. [1.);

MPEeIBUACTH (MPOTHO3UPOBATH) MOCIEACTBHSI KOJJICKTUBHBIX PELICHHIA;



IMOHUMATh IMPUYMUHBI CBOCTO HCYCIIEXAa U HAXOJUTDH CII0COOBI BbIXOJAa U3 ITOH CUTyalluu,

B JMAJIOTE€ C YUYUTEJEM YYHUTHCS BbIpaOaThIBATh KPUTEPUU OLIEHKU U OINpPEAENATh CTENEHb YCIEHIIHOCTH BbBIIOJHEHUSI CBOEH pabOThl U pabOThI BCEX,
HCXO O U3 UMCHOIHUXCA KPUTCPHUCB, COBCPUHICHCTBOBATL KPUTCPUHU OLICHKU U ITOJIB30BATHLCA UMU B XOJC OLICHKHU U CAMOOLICHKU

OTCTauBaTh CBOIO TOUKY 3pEHUS, apTyMEHTHUPYS €€;

MOJTBEPKIATh apryMEHTHI (pakTaMu;

KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHIO;

CIIyIIATh JPYTUX, IBITATHCSI IPUHUMATh JAPYT'YIO0 TOUKY 3pEHUs, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHUS;

COCTaBJISITH pedepar 1mo onpeneaeHnoin popme;

OCYILIECTBIISATh KOCBEHHOE Pa3/IeIUTeNIbHOE I0KA3aTEIbCTBO.

Tema 4. [IpakTukym 2. CBoiicTBa coeIMHEHN HeMeTA/LIIOB (3 q)l

1. Pelienne skcnepuMeHTaIBHBIX 3a1a4 1o TeMe «lloarpynna ramoreHoBy. 2. Pemenne sxcnepuMeHTalbHbIX 3a1a4 1o teMe«lloarpynmna kuciopoaay.
3. Pemenue sxcnepuMeHTanbHbIX 3a1a4 1o teme «lloarpynna azora». 4. Pemenue skcnepuMeHTalIbHBIX 3a1a4 1o Teme «[loarpynna yriepona». 5.

[Tomy4yeHue, cobupaHue 1 pacro3HaBaHUE Ta30B.

IIpeameTHble pe3yabTaThbl 00y4eHH s

Yyanuiics 10JKeH yMems:

oOpamiarbcs ¢ J1adopaToOpHBIM 00OPYIOBAHUEM M HarpeBaTeIbHBIMU IPHOOPAMH B COOTBETCTBHH C MPABHIIAMH TEXHUKU OE30TIaCHOCTH,
Ha0JII01aTh 32 CBOMCTBAMU HEMETAJIJIOB M X COCIMHEHHM U SIBICHUSIMHU, IPOUCXOASIINMHU C HUMU;

ONUCHIBATh XUMUYECKUHU OKCIICPUMCHT C MMOMOIIBIO €CTCCTBCHHOT'O (pyCCKOFO HIIn pO,Z[HOFO) SA3BbIKA U A3bIKA XUMUH,

JIeNaTh BBIBOJIbI MO PE3yJIbTaTaM IMPOBEIEHHOTO SKCIEPUMEHTA.

MeTtanpeaMeTHble pe3yJabTaTbl 00y4eHust

VYyanuiicsa 10JKeH ymems:



OTIPEIENSITh, UCXOS U3 YUeOHOM 3a/1auu, HEOOXOAUMOCTh UCIIOJIb30BaHUS HAOIOICHHSI WIIH SKCTIEPUMEHTA.

1 [Ipu 1ByX4acOBOM IUTAHUPOBAHUH ITPOBOSATCS TOJIBKO MPaKTUYEeCKue padboTsl 1, 21 5.

Tema 5. O600meHne 3HAHUI 110 XMMHH 32 KYPC OCHOBHO# mkoJibl. [logroroska

K rocyaapcrBenHoii urorooii arrecrauuu (F'HA) (10 u)

[Tepuoanueckuit 3akoH u Ilepuoanueckas cucrema xumuueckux 35eMeHToB [, 1. MenneneeBa. @u3znueckuid CMBICH MTOPSAKOBOTO HOMEPA JJIEMEHTA,
HOMEPOB [E€PUO/JIa U TPYNIbl. 3AKOHOMEPHOCTU U3MEHEHUSI CBOMCTB AJIEMEHTOB M UX COCAMHEHMH B MEPUOJAX U IpyMmax B CBETE MPECTaBICHUN O
CTPOEHUHU aTOMOB 3JIEMEHTOB.

3HaYeHUe MEePUOIMYECKOr0 3aKOHA. BUIbl XMMUYECKUX CBSI3€H W THUIIBI KPUCTAUIMYECKUX PEHIETOK. B3auMOCBSI3b CTpPOEHHS M CBOWCTB BELIECTB.
Krnaccuukarus XuMu4eckux peakiiui 1Mo pa3indHbIM MIPU3HaKaM (YUCIIO0 ¥ COCTaB PEearupyoIuX U 00pa3yIoIuXCsl BEIIECTB; HATUIHE

rpaHuiel pasaena (as; TerioBoi 3(PdekT; U3MEHEHHE CTENEHEH OKHMCICHHS aTOMOB; MCIOJIb30BaHUE KaTalu3aropa; HAlpaBICHUE MPOTCKAHHMS ).
CKopocTh XUMHUYECKUX peakiuii u (akToppl, Biuswoomue Ha Hee. OOpaTUMOCTh XUMHYECKUX PEAKIUHA M CHOCOOBI CMEIICHUS XUMHYECKOTO
paBHOBECHSI.

[IpocTeie U cnoxHbIE BemecTBa. MeTaiibl 1 HeMeTaulbl. ['eHeTHYecKue psAlibl MeTalljla, HeMeTalla U IepexXoaHoTo MeTamia. OKCHAbIM THAPOKCH bl
(ocHOBaHMS, KHUCIOTHL, aM(OTEpHBIC THUAPOKCHABI), conr. KX cocraB, kmaccudukamus W OOIMIME XUMHYCCKHE CBOMCTBA B CBETE TEOPUH

BHGKTPOJII/ITI/I‘ICCKOﬁ JHUCCOIIMAIINH.

JIngHOCTHBIE pe3y1bTaThl 00y4eHH S

VYyanuiica 10J:KeH:



3HAMb U HOHUMAMb. OCHOBHBIC UCTOPUYECKUE COOBITHSA, CBA3AHHBIC C PA3BUTHEM XMMHH U OOIIECTBA; JOCTHXKEHHS B 00JIACTH XUMHU U KYJIbTYPHbBIE
Tpaauiuu (B YaCTHOCTH, HAy4YHBIC TPAJMIIMHM) CBOEH CTpaHbI; OOIIEMHPOBBIE JOCTHIXKEHHUS B OOJACTH XMMHHU; OCHOBHBIC MPUHIIMIIBI M TpaBUiIa
OTHOIICHUS K TIPUPOJIC; OCHOBBI 3IOPOBOTO 00pa3a KU3HU U 3J0POBhECOSPETAIOIINX TEXHOJIOTH;

MpaBUJIa MOBEICHUS B UYPE3BBIYAMHBIX CUTYAIUSAX, CBI3aHHBIX C BO3JICHCTBMEM pPA3IUYHBIX BEIIECTB; OCHOBHBIC TIpaBa M 00S3aHHOCTH TpakJaHuHA (B
TOM YHCJIE Y4alllerocs), CBA3aHHbIE C TUYHOCTHBIM, TPO(GECCHOHANBHBIM U )KHU3HEHHBIM CaMOOTPEeTICHUEM;

COLIMATBbHYIO 3HAUUMOCTD U COJiepKaHue MpodeccHii, CBI3aHHBIX C XUMHUEHH;

UCHBIMBIGAM b . YYBCTBO TOPJIOCTH 32 POCCUUCKYI0 XMMHUYECKYIO HAyKy M YBOKCHHUE K UCTOPUU €€ Pa3BUTHUS, YBOKCHHE M MPUHSATHE JOCTHHKCHHI
XUMHH B MHUPE; JTHO00Bb K MPUPOJIC; YBAKEHHE K OKPYKAIOMIUM (yJalIUMCs, YYUTEISIM, POJUTENSIM U JIp.) — YMETh CIIyIIaTh U CIBIIIATh MapTHEpA,
MpHU3HaBaTh IMPABO KaXKIOrO0 HAa COOCTBEHHOE MHEHHE, MPUHUMATh PEIICHUS C Y4YeTOM IMO3UIUN BCEX YYACTHHKOB; YYBCTBO IPEKPACHOTO H
ACTETUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BELIECTB U UX IMPEBPAILCHUN; CAMOYBAXEHUE U AIMOIIMOHATIbHO-TIOJIOKUTEIbHOE OTHOLLIEHUE K
ceoe;

NpU3HAGAmMd: LIEHHOCTH 3/10pPOBbA (CBOEr0O U APYIUX JIO/EN); HEOOXOAUMOCTh CAMOBBIPAYKEHUS, CAMOPEATN3aiH, COLMAIILHOTO IPU3HAHNUS;
0CO3Hasamp: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSATENbHBIM MOCTYIKaM U JAEHCTBUSM, OTBETCTBEHHOCTh 32 UX PE3yJbTaThl; TOTOBHOCTD (WM
HErOTOBHOCTH) OTKPBITO BBIPAaXaTh U OTCTAMBATh CBOIO MO3UIIUIO U KPUTUYHO OTHOCUTHCSI K CBOMM MOCTYIIKAM;

nPOAGNAMb: DKOJOTMUYECKOE CO3HAHUE; MOOPOKENaTenbHOCTh, JOBEPHUE M BHHUMATEIHHOCTh K JIOASM, TOTOBHOCTh K COTPYIHHUYECTBY U JIPYyKOe,
OKa3aHHWIO TIOMOIIM TeM, KTO B HEHW HYKJAeTcs; OOOOIIECHHBIN, YCTOWYMBBIA M W30MpaTEIbHBIA TO3HABATEIbHBIM WHTEPEC, WHUIMATUBY M
TM0003HATENHFHOCTD B U3YYEHUH MUPA BEIIECTB U PEAKIIUM; 11EJICyCTPEMIIEHHOCTh M HACTOWYMBOCTH B IOCTHXKEHHH II€JIeH, TOTOBHOCTH K MPEO0JICHUIO
TPYAHOCTEH; YOKACHHOCTh B BO3MOKHOCTH TIO3HAHHS TIPUPOJIBI, HEOOXOAMMOCTH Pa3yMHOTO UCIIOIb30BAaHUS JOCTHKECHUN HAYKH M TEXHOJIOTHH IS
pa3BuTHs 00IIIeCTBA;

yMemb: YCTaHABIMBATH CBA3b MEXKIY LIENBI0O M3yUYEHUS XUMHUU U TE€M, JJS Yero OHa OCYIIECTBISETCS (MOTHBAMH); BBHIMOIHITH KOPPUTHPYIOUIYIO

CaMOOILICHKY, 3aK/IIOYAIOIIYIOCA B KOHTPOJIC 3a IPOUECCCOM HM3YUCHHA XMMHU U BHCCCHUUN H€O6XOI[I/IMBIX KOPPEKTHUBOB, COOTBCTCTBYIOIMX 3TallaM "



crocobaM M3y4yeHusl Kypca XMMHHU; BBIMIOJIHIATh PETPOCIIEKTUBHYIO CAMOOILIEHKY, 3aKJIIOUYAIOIIYIOCS B OLIEHKE Mpoliecca U pe3yibTaTa U3ydeHus: Kypca
XHUMHUHU OCHOBHOM HIKOJIBI, IOJBEACHUH UTOTOB HA OCHOBE COOTHECEHUS LIEJIEH U PE3yIbTaTOB;

CTPOUTH KU3HCHHBIC U MPO(ECCHOHAIBHBIE TUIAHBI C YYE€TOM KOHKPETHBIX COLMATbHO-UCTOPUYECKUX, MOJUTUYCCKUX M SKOHOMHYECKUX YCIIOBUH;
0CO3HaBaTh COOCTBEHHBIC IIEHHOCTU U COOTBETCTBHE UX

MPUHUMAEMBIM B KU3HU PELICHUSAM; BECTH TUAJIIOT HA OCHOBE PaBHOINPABHBIX OTHOIIEHUH M B3aMMHOIO YBa)KEHUS; BBIJENATh HPABCTBEHHBIN acIeKT
MOBEJICHUSI U COOTHOCUTH MOCTYIKH (CBOM U IPYIHX JIIOJIeH) U COOBITUSL C MPUHATHIMU STUYECKHUMH HOpMaMU; B Ipejaesax CBOMX BO3MOXHOCTEH

IIPOTUBOJICHCTBOBATH JIEHCTBUSAM U BIUSHUAM, PEACTABISIONIMM YIpO3Y KU3HHU, 3I0pPOBBIO U O€30M1aCHOCTH JIMYHOCTU U OOIIECTBA.

Ilnannpyemble pe3yJibTaTbl 00y4eHMsI:

BpinycKHMK HAYyYHTCH:

* OMUCHIBATh CBOMCTBA TBEP/IBIX, KHUJIKHIX, Ta3000pa3HBIX BEIIECTB, BBIICIS UX CYIIECTBEHHBIC TPU3HAKY;

* XapaKTepu30BaTh BEIIECTBA IO COCTaBY, CTPOEHUIO U CBOMCTBaM, YCTaHABIMBAaTh MPHUUYMHHO-CICICTBEHHBIC CBS3U MEXAY JTaHHBIMU
XapaKTEPUCTUKAMU BEIIECTBA;

* PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHUX MOHATHM «aToM», «MOJIEKYJa», «XUMHYECKUN 3JIEMEHT», «IPOCTOE BEIIECTBO», «CI0XKHOE
BEIIECTBOY, «BAJIEGHTHOCTHY, UCIOJIb3ys 3HAKOBYIO CUCTEMY XUMUU;

* H300payKaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (POPMYT M CYIIHOCTh XUMHUYECKHUX PEAKIMI ¢ MOMOIIbI0 XUMUYECKUX
YpaBHEHUH;

* BBIUMCIISATh OTHOCHTEIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, a TAKKE MACCOBYIO JOJF0O XMMHUUYECKOTO 3JIEMEHTa B COCAMHEHUSIX
JUISL OLEHKU WX MPaKTUYECKON 3HAYMMOCTH;

* CpaBHMBATh MO COCTaBY OKCHJIbI, OCHOBaHUS, KUCJIOTHI, COJIH;

° KJ'IaCCI/I(I)I/II_[I/IpOBaTB OKCHUIABI U OCHOBAaHHA I10 CBOﬁCTBaM, KHUCJIOTHBI U COJIN 11O COCTABY,;



* TI0JIL30BATHCS J1A0OPATOPHBIM O0OPYAOBAHUEM U XUMHUUYECKOU MOCYI0H;

* IPOBOAWUTL HCECJIOKHBIC XMMHYCCKUC OIIBITHI U Ha6J'II-O)IeHI/15[ 32 U3MEHEHUSIMU CBOMCTB BCHICCTB B IMPOLECCC UX HpeBpameHHﬁ; CO6J'IIO)IaTI:v
MpaBHJIa TEXHUKH OE30TACHOCTH MPHU POBEACHUN HAOIIOICHUI W OIBITOB;

* pa3M4aTh SKCIEPUMEHTAIBHO KHCIOTHI M IIEIOYH, MOJB3YSICh MHANKATOPAMHU; OCO3HABATh HEOOXOIMMOCTh COOIIOJACHUS Mep 0e30MacHOCTH
npu 00paIeHUH ¢ KUCIOTAaMH U IET0YaMHu.

* pacKphIBaTh CMBICI TIepuoarueckoro 3akona J[. Y. Menneneesa;

* OIMCBIBATh U XapaKTEpPHU30BaATh TAOJUUHYIO (JOPMY MEPUOANYECKON CHUCTEMBI XMMUYECKHUX 3JIEMEHTOB;

¢ XapaKTCpPU30BaATb COCTAB ATOMHBIX AACP U PACHPCACICHUC YUCIIa 3JICKTPOHOB IO 3JICKTPOHHBIM CJIIOAM aTOMOB XUMHYCCKUX 3JICMCHTOB MaJIbIX
MIEPUOJIOB MEPUOTUIECKON CUCTEMBI, a TAK)KE KaJIHsI M KaJIbIIHs;

* pa3nu4aTh BUIbI XUMUYECKOH CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAICHTHYIO HEMOJSIPHYIO U METALTHYECKYIO;

* U300paKaTh JICKTPOHHO-UOHHBIE (DOPMYITBI BEIIECTB, 00Pa30BaHHBIX XUMUIECKUMH CBSI3IMU PAa3HOTO BUJIA;

¢ BLISIBIISITH 3aBUCUMOCTE CBOIICTB BCIICCTB OT CTPOCHHUA UX KPUCTATINIMICCKUX peHIéTOK: HWOHHBIX, aTOMHBIX, MOJICKYJIIAPHBIX, MCTANIIMYCCKUX

¢ XapaKTCpUu3oBaTb XUMHUUYCCKHUEC 3JICMCHTBHI U UX COCAWHCHHA HA OCHOBC ITOJIOKCHHA JJICMCHTOB B HepHOI[I/I‘IeCKOfI CUCTEME U OCO6CHHOCTeﬁ
CTPOCHUA UX ATOMOB,

* XapaKTepU30BaTh HAy4YHOE W MHPOBO33PEHUECKOE 3HAUYEHHE IMEePUOJUYECKOTO 3aKOHA M TMEPHOAMYECKON CHUCTEMBbl XMMHUYECKHUX DIIEMEHTOB
. . MenneneeBa; * 00BACHATh CYTh XUMHUYECKHUX TPOIIECCOB M MX MPUHIMITHAILHOE OTIMYUE OT PU3HUECKUX;

¢ Ha3bIBATh IMPU3HAKH U YCJIOBUSA MMPOTCKAHUA XUMHUYCCKHUX peaKuHﬁ;

* YCTaHABIIMBATh MPUHAUICKHOCTh XUMHYECKOW PEAKIINU K OTPEICIIEHHOMY THUITY TTO OJHOMY M3 KJacCH()UKAIMOHHBIX IPU3HAKOB: 1) 1O YncIy u
COCTaBY UCXO/HBIX BEIIECTB U MPOIYKTOB peakinu (PEaKuu COCTUHEHUS, PA3JIOKECHHUs, 3aMEIeHHs] 1 0OMEeHa); 2) MO BBIACTICHHUIO WIH TOTJIOIIECHU IO
TEIUIOTHl (pPEeaKkIMM JK30TEPMHUUYECKHE U HHAOTEPMHUECKHE); 3) M0 HM3MEHEHUIO CTEeMeHeW OKHUCIEHUS XHUMHUYECKHX OJJIEMEHTOB (peakiuu

OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIC); 4) 110 00PaTUMOCTH TpoIiecca (peakiuu 00paTuMbIe U HEOOpAaTUMEIE);



* COCTaBJISATh YPABHEHUS IEKTPOJIUTUYECKON NHUCCOLMALMN KHUCIIOT, IIEJIOYEH, COJIEH; IOIHBbIE U COKPAIEHHBIE MOHHBIC YPAaBHEHHUS PEAKLUN
0o0MeHa; ypaBHEHHS] OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;

* IPOTHO3UPOBATh MPOAYKTHl XUMHUYECKHX peakiuii Mo (opMynam/Ha3BaHUSM MCXOJHBIX BEIIECTB; OMNPEACIATh HMCXOJIHBIC BEIIECTBA II0
(dbopmynaM/Ha3BaHUSAM MPOTYKTOB PEaKIUH;

* COCTABJIAATh YPABHEHUs PEAKIUi, COOTBETCTBYIOIIMX MOCIEI0BATEIbHOCTH («LEMOYKe») MPEBPAIEHUH HEOPraHUYECKUX BEIECTB Pa3INYHBIX
KJIACCOB;

* BBISIBJISITH B [IPOLIECCE SKCIIEPUMEHTA IPU3HAKHU, CBUETENbCTBYIOIINE O MPOTEKAHUN XUMUYECKON peaKIuy;

* [IPUTOTOBIIATH PACTBOPBI C OIPEIEIEHHON MaCCOBOM J10JIEH PaCTBOPEHHOIO BEIIIECTBA,;

* OIIPENENIATH XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIIOT U LIEJIOYEH 110 U3MEHEHHUIO OKPACKH NMHIUKATOPOB;

* IPOBOJUTH KaYECTBEHHBIE pEAKLIUH, IOATBEPKAAIOIIME HAINYUE B BOJHBIX PACTBOPAX BELIECTB OTJAEIBHBIX HOHOB

* ONpENeNIATh NPUHAIIEKHOCTh HEOPTaHUUECKUX BEIIECTB K OJTHOMY M3 M3YUEHHBIX KJIACCOB/TPYII: METAUIbI U HEMETAJUIbI, OKCU/IbI, OCHOBaHHS,
KHCJIOTBI, COJIH;

* COCTaBJIATH (POPMYJIBI BEIIECTB 110 UX Ha3BAHUSM;

* OIIPEIENIATh BAJIECHTHOCTh U CTEIIEHb OKMCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbl HEOPTAHUUYECKUX COEMHEHUH 10 BAJIGHTHOCTSIM U CTETIEHAM OKHUCIICHHS 3JIEMEHTOB, a TaKXKe 3apsaM HOHOB, YKa3aHHBIM
B Ta0JIMIIC pAaCTBOPUMOCTH KHCJIOT, OCHOBAHUHN U COJICH;

* O0BSACHATh 3aKOHOMEPHOCTH HM3MEHEHUS (M3UYECKUX M XUMHYECKHX CBOWCTB MPOCTBHIX BEHIECTB (METAIOB M HEMETAJUIOB) M WX BBICIINX
OKCHJIOB, 00pa30BaHHBIX 3JIEMEHTAMHU BTOPOTO M TPETHETO MEPHOIOB;

* Ha3bIBaTh OOIINE XUMHYECKUE CBOMCTBA, XapaKTepHBIE IS TPYIII OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOIINE XUMHYECKUE CBOMCTBA, XapaKTepHbIE IS KaKJ0T0 U3 KJIACCOB HEOPTaHMUECKUX BEIIECTB: KMCIOT, OCHOBAaHHM, COJIEH;

* IPUBOJUTH IIPUMEPBI PEAKIUH, TOATBEPKAAOIUX XUMUYECKHE CBOMCTBA HEOPTraHUYECKUX BELIECTB: OKCUIOB, KHCIIOT, OCHOBAaHUM U COJICH;

* OonpeaciiaTh BEMICCTBO-OKUCIUTEIID N BEHICCTBO-BOCCTAHOBUTEIIb B OKHCIIMTEIIBHO-BOCCTAHOBUTEIIBHBIX PECAKIIHUAX



* COCTaBJISATh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIN OanaHC (U1 U3yYEHHBIX peaklnii) MO MpeIoKEHHBIM CXeMaM peaklnid;

* IPpOBOAWTDH J'Ia60paTOpHI)IC OIIBITHI, MOATBECPKAAOINE XUMUYCCKHUEC CBOICTBA OCHOBHBIX KJIACCOB HCOPraHN4YCCKUX BCUICCTB,

BoinycknHuk nonyuum 603M0MCHOCHb HAYUUMDBCA:

* 2DAMOMHO 0OPAWAMBCS C 8EUIeCMBAMU 8 NOBCEOHEBHOU HCUZHUL,

* 0CO3HABAMb HEODXOOUMOCL COONOOEHUS NPABUIL IKOJIOSUHECKU OE30NACHO20 NOBEOCHUsL 8 OKPYICAlouell NPUpOOHOU cpede;

* NOHUMAMb CMBICT U HE0OXOOUMOCMb COONI0OeHUsI NPEeONUCAHULl, NpedNdeaemMblX 6 UHCMPYKYUAX N0 UCHONb308AHUIO JEKAPCMS, CPeoCme
OBLIMOBOU XUMUU U OD.;

* UCNOIL306aMb NPUOOPEeMEHHBLE KIIOYEEble KOMNEMEHMHOCIU NPU 8bINOTHEHUU UCCTIEO008AMENbCKUX NPOEKMO8 NO U3YYEHUIO CBOUCME, CNOCOO06
NOMYYEHUs. U PACNO3HABAHUSL BEUECE;

* Pazeueameb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOb3Ys CPeOCmed YCMHOU U NUCbMEHHOU KOMMYHUKAyUu npu pabome ¢ mexkcmamu
VUeOHUKA U OONOTHUMENbHOU TUMEPAmypoU, CNPABOYHbIMU MAOIUYAMU, NPOABIAMb 20MOBHOCIb K YEANCEHUIO UHOL MOYKU 3PEHUsL NPU 00CYHCOeHUU
Pe3yIbmamos 8biNOIHEeHHOU pabomul;

* 00bEeKMUBHO OYEHUBAMb UHDOPMAYUIO O eujecmeax U XUMUYECKUX NPoyeccax, KpUmudecku OMmHOCUMbCA K NCe8OOHAYYHOU uHopmayuu,
HedoOpOCcoBeCMHOU peKaame, KAcarouetcsi UCNOIb3068AHUsL PA3IUYHBIX 8EUECE.

* 0CO3HABAMb 3HAYEHUE MEOPEMUYECKUX 3HAHUL OIS NPAKMUYECKOU 0esimelbHOCMU Yel08eKd,

* OnuUCvLIBaAMb U3YUEHHbIe 00LEKMbL KAK CUCTNEMbl, NPUMEHSISL I02UKY CUCTEMHO20 AHANU3A,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NePUOOUUECKOU CUCMEMbl XUMUYECKUX DIeMeHMOo8 Ol 00bACHEeHUs U Npeo8UdeHUs C8OUCME
KOHKDEMHbIX eUjecms,

* pazeusamov UH@OOPMAYUOHHYIO KOMHEMEHMHOCb NOCPEOCMEOM YenyOlleHUst 3HAHUL 00 UCMOPUU CIAHOBIEHUsL XUMUYECKOU HAYKU, €€ OCHOBHbIX
NOHAMULL, NePUOOULECKO20 3aKOHA KAK OOHO20 U3 8ANCHEUWUX 3AKOHO8 NPUPOObl, A MAKHCE O COBPEMEHHBIX OOCMUNICEHUAX HAVKU U MEXHUKU.

* cocmaeiAmb MOJNEKYIAPHble U NOJIHblEe UOHHbLE YPABHEHUS NO COKpClM/;éHHblM UOHHBIM YPABHEHUAM ,



* NPUBOOUMb NPUMEPLL PeAKYUll, NOOMBEPHCOAIOWUX CYUWECMBOBAHUE B3AUMOCBAZU MENHCOY OCHOBHBIMU KAACCAMU HEOP2AHUYECKUX BeUeCm8;

* IPOCHO3UPOBAMb PE3YIbMAMbL 8030€LCMBUsL PA3TIUYHBIX PAKMOPO8 HA UBMEHEHUEe CKOPOCIU XUMUYECKOU PeaKyuul,

* NPOCHO3UPOBATb PE3YIbMAMbl 8030eUCEUS PA3IUYHBIX (DAKMOPO8 HA CMEeWeHUe XUMULECKO20 PABHOBECUSL.

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA 8eUieCm8 Ha OCHOBe UX COCMABA U CIMPOEHUS,

* NPOCHO3UPOBAMb CNOCOOHOCMb 8euecmead NPOAGISAMb OKUCIUMENbHble UTU 80CCMAHOBUMENbHbIE CBOUCMEA C YYEMOM CmeneHell OKUCIeHUs
2/IeMEHMO08, BX00AUUX 8 €20 COCMAS;

* BbIABIAMb CYULECNBOBAHUE 2EHEMUUECKOL 83AUMOCEA3U MeNHCOY Beuecmeamu 8 pdy. NPpocmoe 8euecmeo — OKCUO — 2UOPOKCUO — COTlb,

® Op2aHU306vIBAND, npoeodumb YUeHudecKue npoexkmosl no UCCTe008AHUIO CBOUCME sewecme, UMernwux 6axCHoe npaKkmu4ecKkoe 3Havyernue.

Onucanne y4e0HO-MeTOAUYECKOTI0 W MATEPHUATIbHO-TEXHHMYECKOro olecrnevyeHus

YuyedoHO — MeToaNYEecKoe o0ecredeHne

1.IlpumepHas nporpaMMa OCHOBHOTO 00111ero o0pa3oBaHus M0 XUMHUH (6a30BbIi YPOBEHb);

2.ABtopckas mporpamma O.C.I'abpuensaa, cooTBeTcTByOMAas @enepaibHoMy ['ocynapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHIAPTy OCHOBHOTO
oOriero oOpa3zoBaHus U JoMylieHHas MUHUCTEPCTBOM oOpa3oBanus 1 Hayku Poccuiickoit denepanuu (O.C.I'abpuensn [Iporpamma Kypca XUMuu
s 8-9 knaccoB o0meoOpazoBaTenbHbIX yupexaenuit / O.C.I'abpuensn. — M.: [Ipoda, 2012r.).

3.1 abpuenan O. C., Ocmpoymos Y. I'. HactonbHas kHUTA yaurtens. Xumus. 9 x 11.:. Meroaudeckoe mocoone. — M.: [poda, 2010r

4. Xumus. 9 k 11.: KontposbHble 1 ipoBepouHble padoThl K yueOHuky O. C. ['abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A.
VYmakosa u ap. — M.: JIpoda, 2009r.

S.I'abpuenan O. C., Ocmpoymos U. I'. 3yuaem xumuto B 9 k 11.: lugaktuyeckue marepuansl. — M.: bk mmroc, 2009r.

6./ abpuenan O. C., Hwykosa A. B. Pabouas Terpanp. 9 k 1. K yuebnuky O. C. 'abpuensna « Xumus. 9. — M.: JIpocda, 2012r.

1.I'abpuensn O. C., Bockobotinukosa H. I1. Xumusi B TecTax, 3ajadax, ynpakHeHusX. 8— 9 ki — M.: JIpoda, 2009r.



MarepHajlbHO-TeXHHUYeCKOe ofecneyeHue:

Jlnst o0ydeHust yqanxcsi OCHOBHOM IIKOJIBI B COOTBETCTBHUHM ¢ TpeOoBanusiMu denepanbHOro rocyapcTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
HEoOXoMMa peanu3anus 1esTeIbHOCTHOTO 1noaxoa. [lesaTenbHOCTHBINA noaxo TpeOyeT NOCTOSHHON OMOopHI Ipolecca 00y4eHUs! XUMUH Ha
JIEMOHCTPALIMOHHBIN SKCIIEPUMEHT, IPAKTUYECKHUE 3aHATHS U J1a00PATOPHBIE OIBITHI, BBINOJIHAEMbIE ydanumuca. KabuHeT XumMun ocHaéx
KOMIUIEKTOM J€MOHCTPALMOHHOTO U JIaOOPaTOPHOro 00OPYAOBAaHUS MO0 XUMHHU JUIi OCHOBHOM IIKOJIBI. B kaOnHeTe XuMUM OCYILECTBIISIOTCS KaK
ypouHasi, TaKk U BHEYpOUYHast pOpMbl yU€OHO-BOCIUTATENBHOM IeATENILHOCTH ¢ yyarumucs. OcHailieHre B 0oJbIlel 4acTu cooTBeTcTBYET llepeunto
000pyI0BaHUs KaOWHETa XMMUU M BKJIIOYAET PA3TUYHBIE THITBI CPEICTB 00yUeHUs. bombInyto yacTh 000pyI0BaHUS COCTABISAIOT Y4eOHO-
IpaKkTUYecKoe U yuyeOHo-1abopaTopHOe 000pyI0BaHUE, B TOM YHCIIE KOMIUIEKT HaTypajabHbIX 00BbEKTOB, MOJEIH, IPUOOPBI U HHCTPYMEHTHI JUIs
NPOBEIEHHS TEMOHCTPAIMHA U MPAKTUYECKUX 3aHATUH, 1eMOHCTPAllMOHHBIE TaOIHIIBI, BU/IEO, ME/IMA OCHAIIICHHUE.

B KOMIUIEKT TEXHMYECKMX U NHPOPMALMOHHO-KOMMYHUKATUBHBIX CPEJICTB OOYUYEHU s BXOAAT: annaparypa Ajs 3anuceil 1 BOCIPOU3BEIECHUS
ayano- U BUACOMH(OPMAINN, KOMIBIOTEP, MYJbTHMEHA TPOSKTOP, T0CKA C MHTEPAKTHBHOM NMPHCTAaBKOM, KOJUIEKIIUS MEHa-PECYPCOB, BBIXO B

WNutepuer.

Vcnonp30BaHue 37€KTPOHHBIX CPEJCTB 00YUEHHs MTO3BOJISIOT:

® AKTUBU3UPOBATH JEATENBHOCTh O0YUaIOIMXCs, TOJydaTh O0Jiee BBICOKHE KaYeCTBEHHBIE PE3yIbTaThl 00yUeHMS;
e 1pu noaroroBke k EI'D obecrnieunBaTh caMOCTOSITENHHOCTh B OBJIAJICHUN COJIEP)KaHUEM Kypca .

e (¢opmupoBare UKT - KOMIETEHTHOCTh, CIOCOOCTBYIOIIYIO YCIEIIHOCTH B YU€OHOH AeATeIbHOCTH;

e (¢opmuponars YY/I;



Hamypansusie 06vexmut

HatypanbHbie 00bEKThI, HCIIOJIB3YeMble B 00y4E€HUU XUMUH, BKIIIOYAIOT B €051 KOJUIEKIIMM MUHEPAJIOB ¥ TOPHBIX MOPO/JI, METAJUIOB U CIJIABOB,
MUHEpPaIbHBIX YA00pEHNUH, IIaCTMAcC, Kayd4yKOB, BOJIOKOH U T. 1.
O3HakoMJIEHHE yJalIuXxcsl ¢ 00pa3laMM UCXOIHBIX BELIECTB, MOJYIPOAYKTOB U FOTOBBIX M3/EIUN MO3BOJISIET NOJIYYUTh HATJISIHOE MIPECTaBICHUE

00 3THX MaTepuaiax, UX BHEIIHEM BUJIE, a TAK)KE O HEKOTOPBIX (PU3NYECKUX CBOICTBAX.

Xumuqea(uepeakmusbt u mamepuaiivl

O6pameHHe CO MHOTMMHU BC€IICCTBAMU Tpe6yeT CTpOroro CO6J'IIOI[CHI/IH IMpaBUJI TCXHUKH 6€3OHaCHOCTI/I, 0COOEHHO ITPpH BBIIIOJIHCHUHU OIILITOB

CaMHUMH yUallluUMHUCH. Bce H€06XO)II/IMI)IC MCPBI MPEAOCTOPOKHOCTHU YKa3aHbl B COOTBETCTBYIOIHUX JOKYMECHTAX N HHCTPYKIUAX.

Xumuueckas nabopamopnan nocyoa, annapamosl U RPUOGOPs
Xumuueckast nocyaa noapasaciiiCTCs Ha ABC TPYIIILIL: JJIS BBIITOJTHCHUA ONBITOB YUAIIUMHUCA U JEMOHCTPALIMOHHBIX OIIBITOB.

HpI/I60pBI, afrapaTsel U YCTAHOBKHU, UCIIOJIB3YCMBIC HAa YPOKAX XUMHUH, IOAPA3ACIIAIOT HA OCHOBC MPOTCKAOIINX B HUX (I)I/ISI/I‘-ICCKI/IX N XUMHWYCCKUX .

Mooenu

OO0bekTaMu MOAECTUPOBAHUS B XUMUU SIBIISIOTCS. aTOMBI, MOJIEKYJIbI, KPUCTAILIBI, 3aBOACKHE alapathl, a TAK)Ke MPOUCXOAAIINE TPOLECCHI.

B npenogaBariy XUMHUH HCIIOIB3YIOTCS MOJICITH KPUCTAJUTMUECKHUX PEHIETOK anmmasa, rpadura, cepbl, pochopa, okcuaa yriepoaa(ly), moBapeHHOM
COJIH, JIbJIA, 013, JKelie3a, MeIU, MarHusi, HaOOPhI MOJIEJICH aTOMOB IS COCTABJICHUS IIAPOCTEP>KHEBBIX MOCIIECH MOJICKYII.

Yuebonwie nocoous na neuammnoii ocrnose

B nporiecce 00y4ueHHsI XUMUU UCTIONB3YIOTCS CIIEAYIONINE TaOIHIIBI TOCTOSTHHOTO dKCITOHMpoBaHust: «[lepuonudeckasi cucreMa XuMU4e CKIX
anemenToB J[.1. MenneneeBa», «Tabnuia pacTBOPUMOCTH KUCJIOT, OCHOBAHUHN U COJIei», « DTCKTPOXUMUYCCKUN Pl HATPSHKEHUH METAIIIIOBY,

«KpyroBopot BelecTB B MpUPOAE» U JIp.



I[J'ISI OpraHu3anuu CaMOCTOSTCILHON pa6OTBI 06yqafomnxc;1 Ha YpOKax HUCIIOJb3YIOT paBHOO6pa3HBI€ JUTAKTHYCCKUEC MAaTCPHAJIbl: TCTPAAX HA
II€YaTHOM OCHOBE WU OTACJIBHBIC pa60‘~II/I€ JIMCTBI — HUHCTPYKIHHU, KAPTOYKH C 3aIlaHUSIMU pa3H0171 CTCIICHU TPYAHOCTH JIA U3YUCHWA HOBOI'O

MaTtepuasa, CaMONPOBEPKHU U KOHTPOJISA 3HAHUM yJaluxcsl.

Jns obGecriedueHust 6e30MacHOTO Tpy/a KaOWHETe XMMUU UMEeTCs:
® [IPOTHUBOIIOXKAPHBIN HHBEHTAPb
® alTC4YKy C Ha60pOM MCJIHUKAMCHTOB 1 ICPEBA30YHBIX CPCACTB,
® UMHCTPYKIMIO IO MpaBuiiaM 0€30MacHOCTH TpyJa sl 00ydarommXcsl

® JKYPHAJI pETUCTpAlIUU MHCTPYKTAXKA 110 IIpaBUIaM 0e30macHOCTH TpyAaa.



Iloypo4Hoe muIaHupoBaHue

Ne | Tema m TUI ypoka Hara J1eMeHThI COePKAHUS Ilnanupyempblie pe3yjbTaThbl
n/ IpenmeTHbIE MertanpeamerHbie Y'Y ] JINYHOCTHBI
n e YYI
Beenenune. O01mas xapakTepuCcTUKA XMMHYECKHUX 3JIEMEHTOB M XUMHYeCcKUX peakuuid. [leppoaudecknii 3aK0H M epHOAMYECKas cCHCTeMAa
xumn4yeckux 3jemeHToB JI.M.MengeneeBa. (104.)

1. | Xapakrepucruka E‘Elf‘gHHﬁ uHCTPYKTak 10 OT | Hayuames: xapaxrepusosats | PerynsiTuBHbIe: CTaBsT dopmupyoT
XUMUYECKOTO Xanakrenueruka xumuueckoro | XAMHYECKUE DJIEMEHTHI 1-3 — | yueOHbIe 3a/]auu HA OCHOBE OTBETCTBEHH
JJIEMEHTa Ha AMEMEHTA TT0 TTOTOXEeHUs 0 B r'0 IeproJa MO UX MOJIOKEHHUIO | COOTHECEHHS TOTO, YTO Y)Ke oe
OCHOBaHHUH €TI0 HCXS JILA. Menzeneesa. I[ICXD JI.U. Menpenecena. M3BECTHO M YCBOEHO yJaIlllUMCs, | OTHOIIEHHE K
TOJIOKEHHUS B HleMoHCTpanws: MOJIENH Tonyuam 603moxcHOCTD 1 TOTO, YTO €IIE HEM3BECTHO YUEHUIO
I[Tepuonuueckoii aTOMOB dJIeMEeHTOB 1-3 —T0 HAY4UMbCA: OTINCHIBATE IMo3HaBaTeIbHbBIE: CAMOCTOSATE
cucremMe TIepHO/OB M3y4YEHHBIE OOBEKTHI KaK BHO BBIIEJAIOT U (POPMYJIUPYIOT
1. . Menneneepa CHCTEMBI, IPUMEHSS JIOTHKY [I03HABATENBHYIO LIEJIb

CHCTEMHOTO aHaJIH3a KommyHunkaruBHble: popMynu
PYIOT COOCTBEHHOE MHEHUE U
MO3HIINIO, 331al0T BOIIPOCHI,
CTOSIT MOHATHBIE ISl MapTHEpa
TTOHSATHUS

2. | CoiicTBa OKCHUJIOB, XUMHYECKUE CBOUCTBA OK- Hayuamcs: na3piBath o0mue | PeryJiTuBHBIE: CTaBsT [IposBnsioT
KHUCJIOT, OCHOBAHWUM U CUJIOB, OCHOBAaHUH , KUCIIOT, XUMHU4YECKHE CBOMCTBA y4eOHYI0 3a/1auy, OIpPeAesIOT YCTOMUYUBBIN
coJiell B CBeTE TEOpUH coJsiel B CBETE TEOpUH KHUCJIOTHBIX, OCHOBHBIX M10CJIEI0BAaTENbHOCTh y4eOHO —
AIIEKTPOITUTUIECKOM JIEKTPOITUTUIECKOM OKCHJIOB, KHCJIOT, OCHOBaHUH | IPOMEXYTOUYHBIX IENIEH C MI03HABATEIh
JMCCOLIMAINY U JMCCOLMAIIMY U OKUCIICHHS- u counelt ¢ nozurmu TO/L; y4eTOM KOHKPETHOTO HBII UHTEpEC
OKHCJICHUSI - BOCTaHOBJICHHS PUBOJIUTH TIPUMEPHI pe3ynbTaTa, COCTABIISIOT IUTaH U | K HOBBIM
BOCCTaHOBJICHHUS peakuuii, MOATBEPKIAIOUINX | QAITOPUTM JACHCTBUIMA criocobam

XAMUYECKHE CBOWCTBA! IMo3naBareabHbIe: peleHus
OKCH/JIOB, KHCJIOT, OCHOBaHHUH, | CAMOCTOSITEIBHO BBIJCISIOT 3a7a4y
COJICH; OIpeNeNsATh BEIEeCTBO | (OPMYIHPYIOT

— OKHUCJIUTENb U BEIIECTBO —
BoccTraHoBHuTelnb B OBP;
Tonyuam sozmoorcnocms
Hay4umuvcsi. TPOrHO3UPOBATH

[I03HABATENbHYIO 1IENIb,
UCIOJIB3Ys OOIINE TPHUEMbI
perieHus 3aaaq
KomMmyHukaTuBHbIE:




CIIOCOOHOCTH BellleCTBa
MPOSIBIIATH OKUCIUTEIbHBIE
WJIM BOCCTAHOBHUTEIILHBIE
CBOKCTBA C YYETOM CTEIICHEU
OKHCJIICHUS DJIEMEHTOB,
BXOJISIIIAX B €T0 COCTaB

Kountpoub 1 olieHka aeicTBuit
napTHepa

AmdoTepHbIe OKCHIBI [TonsTHE O NEPEXOAHBIX Hayuamcs: xapaktepuzoBars | PeryisiTuBHble: ITposBistoT
Y TUJPOKCUIBI aneMeHTax. AMGOTEPHOCTb. XUMHUYECKHE CBOMCTBA [IprHEMAOT ¥ COXPaHSAIOT no0poxenare
I'enernueckuil psan aM(OTEepHBIX OKCHJIOB U y4eOHYI0 3a/1auy, YUUTHIBAIOT JIBHOCTb,0T3BI
IIEPEXOJHOT0DIIEM EHTA. THJIPOKCHJIOB; HCIIOJIb30BaTh BbI/IEJICHHbBIE YUUTENIEM BUMBOCTb,
JIab.onbiT: 1.1lony4yenue IIPU XapaKTEPUCTUKE BEILECTB | OPUEHTUPHI ACUCTBUS B HOBOM Kak
THJIPOKCHJIA [IUHKA U MOHATHE «aM(pOTEPHOCTHY, yueOHOM MaTepuaie B ITOHUMaHUE
HCCIIEZIOBAHNE €r0 CBOMCTB IIPOBOJIUTH OIBITHI, COTPYJHHYECTBE C YUUTEIEM YyBCTB
IOTBEPKAAIOIINE Ilo3naBarenbHbIe: JIPYTHXIIIONE
XUMHUYECKHE CBOMCTBA CraBaT u GopMynHupyroT nu
aM(OTEPHBIX OKCUIIOB U npo0JemMy ypoka, COTICPEKMBAH
THJIPOKCH/IOB; CaMOCTOSITEIILHO CO3AA0T 1e UM
Ilonyuam eozmodcnocmo QJITOPUTM JIEATEIBHOCTH IIPU
Hay4umscA. 0OCO3HABATh pelieHuu IpoodaeMsbl
3HAYEHHE TEOPETUUYECKUX KommyHnnkaruBHbie:
3HAHUM I IPAKTUYECKOU [IposBIAIOT aKTUBHOCTH BO
JESITEILHOCTH YEIIOBEKA B3aMMOJECUCTBUHU JUIsl PEIICHUS
IIO3HABATEIbHBIX U
KOMMYHHUKaTHBHBIX
3a7a4(3a1al0T BOIIPOCHI,
(bopMyIUpPYIOT CBOU
3aTpyJHEHMSI, IPEAIAraroT
IIOMOUIb B COTPYAHUUYECTBE)
[lepnonnuecknii Crpykrypa [ICXD .M. Hayuamcsa: onuceiBaTh 1 PerynsiTuBHbIC: Omnpenenstor
3aKOH U MenneneeBa. CTpoeHue aToMa. | XapakTepu3oBaTh TabauuHyto | [lmaHupyroT cBou AeHCTBUSA B CBOIO
[Tepuoanueckas DU3NYECKUN CMBICTT dbopmy T1ICXD J1.1. COOTBETCTBHHU C IMOCTABJICHHOW | JINYHYIO
cucremMa MOPSAIKOBOTO HOMEpa, HoMepa | MeHeneeBa; nenathb 3aa4ell U yCIOBUSIMM €€ MO3ULUIO,

J. 1. Menpaeneena B

nepuoza, Homepa IpyIIibl Xu-

YMO3AKJIIOUEHHUS O XapaKTepe

peanuzanuu

aJICKBaTHYO




CBETE YYCHUS O Muyeckoro 3iemenTa B I[ICXD | usmeHeHus cBOMCTB muddepenun
CTPOCHHHU aTOMa J.11. Menneneesa. [Ipnannbl XHUMHYECKHX JIEMEHTOB C Ilo3HaBaTenbHBIC: CTABAT POBAaHHYIO
U3MEHEHUS CBOMCTB XUMUYE- YBEJIMUEHHUEM 3apsi10B 1 GOPMYIUPYIOT 1IETH U CaMOOLIEHKY
CKHX 3JIEMEHTOB U MX COEIU- aTOMHBIX SIJ€EP. po0JIeMbl YpOKa; OCO3HAHHO U | CBOUX
HEHUU B NIepuoAax u rpynnax, | Iloaywam 6o3modicHocmo IIPOU3BOJIBHO CTPOSIT B YCTHOM U | YCIIEXOB B
riaBHbIX noarpynnax [ICXO Hay4yumucs: IPUMEHSTh IUCbMEHHOHU (hopme yuebe
JI.. Menneneena, 3HaHUS O 3aKOHOMEPHOCTSIX
JleMoHCTpanus: pa3In4HbIe NEPUOANYECKON CHCTEMBI KommyHnnkaruBHbie:
(hopMBbI TaONIUI NEPUOANYECKON | XUMUUYECKUX 3JIEMEHTOB IS Biranenne MOHOIOTHMYECKON U
CUCTEMBI. OOBSICHEHUS U NIPEJIBUACHUS JMaJIOru4YecKoi (hopmamMu peuu
JIab.onbIT: 2.MonienupoBaHue | CBOWCTB KOHKPETHBIX BEILIECTB
noctpoenus [lepuonnueckon
cucremsl /.M. MenpneneeBa
Xumuyeckas XuMuyeckasi OpraHu3arus Hayuamcs: xapaktepu3oBats | PeryasiTuBHble: paboTaTh 10 dopmupoBaH
OpraHu3anus XUBOU JKUBOHW U HEXKUBOU IIPUPOIBIL. XUMHUYECKHUN COCTaB KUBOHN IIJIaHY, UCIIOJIB3YS CIIELIUAIBHO | Ue
Y HE)KMBOM IIPUPOJIBI XHMMHYECKUH COCTAB s/1pa, KJICTKH; COCTaB sipa, MAHTUX | TIOJJOOpaHHbIE CPEJICTBA. OTBETCTBEHH
MAaHTHHU U 3€MHOU KOPBI. 3€MHOU KOPBI; YMeHne OLIEHUTh CTENEHb oro
XVMMHYECKHUE DIIEMEHTHI B Ilonyuam eo3modncHocmy yclexa Wi Heyclexa CBoeH OTHOIIECHUS K
KJIETKaX KUBBIX OPTaHU3MOB. Hayuumscs. OOBSICHATb MUP C | I€ATEIbHOCTH YYEHUIO
Maxkpo- 1 MUKPO3JIEMEHTHI. TOYKH 3PEHUSI XUMHUHU Ilo3naBarenbHbIe:
demoncTpanusi:Mozens AHAIIM3UPOBATh, CPABHUBATH U
CTPOEHUS 3€MHOTIO 111apa B 0000111aTh U3Yy4YEHHBIE TTOHATHSL.
IIOTIEPEYHOM pa3pese Crpouts noruueckoe
paccyXJeHue, BKIoJYas
YCTaHOBJICHUE TPUYNUHHO —
CJIEZICTBEHHBIX CBSI3€H.
IIpencTBasaTs MHGOpPMALHIO B
BUJIE PUCYHKA
KoMMyHuKaTUBHBIE:
OTtcTanBath CBOIO TOUKY
3peHusi, IPUBOJAUTH APTYMEHTHI,
MOATBEpKJas MX (pakTamu
Kiaccuduxanus O06o0meHne cBeIeHUH 0 Hayuamcsa: yctaHaBiIMBaTh PeryasitTuBHbIie: Onpenensitor




XUMUYECKUX PEaKLIUn XUMHUYECKUX PEaKIMSIX. IPUHAUIEKHOCTh XUMHUUECKON | BpIIBUTatOT BEpCcUM pelieHust BHYTPEHHIOIO
10 PA3JIMYHBIM Krnaccuduxaius XuMHUYeCKUX | peakluu K ONpeleI€HHOMY po0JIeMbl, 0CO3HABATh MTO3ULINIO
OCHOBAHUSIM peaxkuil o pa3IMYHbIM TUIy IO OAHOMY U3 KOHEYHBIN pe3ysbTar o0yyJaronmxc
OCHOBAHMSIM: KJIAaCCU(PUKAITMOHHBIX s Ha YPOBHE
COCTaBy U YHUCIly pearupyroluX | IPU3HAKOB: 1) 1o unuciay u Ilo3naBarenbHbIe: II0JIO’KUTEIb
1 00pa3yroluXcs BEIIECTB, COCTaBY MCXOJIHBIX BELIECTB U | BpIOMpaoT OCHOBaHUS U HOTO
TETIIOBOMY 3 EKTY, IPOAYKTOB peaKIMU (PEaKUK | KPUTEPUH ISl KIacCU(UKALMU | OTHOIIEHHUS K
HaIpaBJIEHUIO, U3MEHEHUIO COEMHEHHUS, Pa3I0KEHUs, IIpeoOpa3oBbIBaTh oOpa3oBaTten
CTENIEHEN OKUCIIEHUS 3aMeLIeHHs] 1 0OMeHa); MH(OPMAIUIO U3 OJHOTO BUJAa B | bBHOMY
AJIEMEHTOB, 00Pa3YIOIIIX 2) TIO BBIJCICHUIO WK JpyTOil ¥ BBIOMPATH AJisi ceOs npotieccy,
pearupyomue BemecTsa, ¢ase, | MOMIOMIEHUIO TEIIOTHI ynobHyto hopmy pukcanun ITOHUMAIOT
UCIIOJIb30BAHUIO KaTaau3aTopa. | (peakiiu SK30TePMUYECKUE U | TIpeICTaBIeHuUs HH(pOopMaIu HEOOXO MO
JIa6. onbITHI: SHAOTEPMUYECKUE); CTb yYEHUS
3. 3amereHue Keae30M MeAU B | 3) 110 M3MEHECHUIO CTeleHeH KommyHukaruBHbie:
pactBope cynbdarta meau (1I) OKHCTICHUSI XUMHUYECKUX OTtcrauBaTh CBOIO TOUKY
AIIEMEHTOB (peaKuu 3peHusi, IPUBOJUTH APTYMEHTHI,
OKHCIIUTEIIBHO- MoATBEpKaast UX (pakTaMu.
BOCCTAHOBHTEIIbHBIE); Pasnuuate B ycTHOM peun
4) o 0OpaTUMOCTH TIpoliecca | MHEHHUE, JOKa3aTeIbCTRa,
(peakmu oOpaTuMbIe U TUIIOTE3bI, TEOPUU
HeoOpaTUMBbIE);
Ilonyuam 6o3modcHocmo
HAay4ubCsl: COCTABIATh
MOJIEKYJISIPHBIE U ITOJIHBIE
VOHHBIE YPaBHEHHUS 110
COKpAIllEHHBIM HOHHBIM
YpaBHEHUSIM.
ITonsaTHE O CKOpOCTH ITonsaTHEe 0 ckOpocTH Hayuamcsa: na3bBaTh PeryasituBHbIE: IIposiBnsitoT
XUMHUYECKOU XUMUYECKON peakiluu. (bakTOpHI, BIUSIONINE HA CamocTosITeNBHO YCTOMYMBBIN
peakuuun @daxTophl, BIUAIOLIIME HA CKOPOCTb XUMHUYECKOU OOHApYXHUBAIOT U yueOHO —
CKOPOCTb XUMHUYECKHX peakuu U 0OBACHATH UX bopmynupyroT npoliemy. [I03HABaTEIb
peakuuii. BIIMSIHUE HA CKOPOCTH HBII UHTEpEC
JdemoHcTpauuu: XUMUYECKON PEAKIINY; ITo3HaBare/bHbBIC: K HOBBIM




3aBUCUMOCTbH CKOPOCTHU
XUMHUYECKON PeaKuu OT
MIPUPOJIBI pEArHPYIOIIKUX
BEILECTB. 3aBUCUMOCTh
CKOpPOCTU XUMHUYECKOH
peaklMK OT KOHLIEHTPAuU
pearupyrommx BeuiecTB.
3aBUCUMOCTb CKOPOCTH
XUMUYECKON PEAKIUU OT
IJIOIAI COTIPUKOCHOBEHUS
pearupyronmx BenecTB
(«xUmAIUN o).
3aBUCUMOCTb CKOPOCTHU
XUMUYECKON PEAKIUU OT
TEMITEpaTypbl pearupyromumx
BEILIECTB.

JIa6. OnbIThI:

4. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON peakuuu OT
TIPUPOJIBI PEATUP YIOIIIHUX
BEILECTB HA IPUMEPE
B3aUMOJIEUCTBUU KHUCJIOT C
MeTajulaMH. 5. 3aBUCUMOCTh
CKOpPOCTH XUMHUYECKOU
peaklMK OT KOHIIEHTPAluU
pearupyromux BeuecTB Ha
IIpUMeEpE B3aUMOJECHCTBUS
LIMHKA C COJITHOM KHUCIIOTOM
Pa3IMYHON KOHLIEHTPALIVH.
6. 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PEAKIUU OT
JIOIIAM COTIPUKOCHOBEHUS
pearupyrommx BeIiecTB.

Ha3bIBaTh (PAKTOPBI,
BIIMSIOIIME HA CMEIIICHUE
XUMHUYECKOTO paBHOBECHSI.

Ilonyuam eozmodicnocmo
HAy4umvcs. IPOTHO3UPOBATh
pe3yabTaThl BO3JICHCTBUS
pa3IM4HbIX (PaKTOPOB Ha
WU3MEHEHUE CKOPOCTH
XUMUYECKON PEAKIINY;
IIPOTHO3UPOBATh PE3YyIbTaThI
BO3JICHUCTBUS Pa3INYHBIX
(baxTOpOB Ha CMEIICHNE
XUMHUYECKOTO PaBHOBECHUS

BrigBistoT pu4KMHbL U
cieacTBus siBieHuil. Ctposar
JIOTUYECKUE PACCYKCHUS,
yCTaHABJIMBAIOT IPUYUHHO —
CJIEICTBEHHBIE CBSA3H

KoMmmyHukaTuBHbIe:
VY4UuTBIBaIOT pa3Hble MHEHUS U
CTPEMSITCSI K KOOPMHAITIT
Ppa3IMYHBIX O3ULIUMHI B
COTpYIHHYECTBE, (POPMYIUPYIOT
COOCTBEHHOE MHEHUE U
MO3HUIIHIO

001IHM
crocodam
perieHus
3a1a4




7.MonenupoBaHue «KUIALIETO
CIIOS.

8. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEAKIIMH OT
TEMIIEpaTyphl PEATUPYIOLIUX
BELIECTB HA IIPUMEpE
B3aUMOJICUCTBUS OKCHJIA
meau( 1) ¢ pactBopom cepHoit
KHUCJIOTHI pa3JIMYHON
TEMIIEpaTyphbl

Karanuzaropsl

Karanusarops! u katanms.

NHruburopsl. AHTHOKCHIAHTBI.

JdemoHcTpauuu:
I'oMOreHHsli U reTepOreHHbIN
katanu3bl. DepMeHTaTUBHBIN
katanus. Murubuposanue.
Jla0.onbITHI:

9. Paznoxenue

MepoKcua Bo10poJa ¢
MOMOMUIBIO OKCH/Ia MapraHiia
(IV) u xaranassr. 10.
OOGHapyxeHHe KaTajaasbl B
HEKOTOPBIX MUILEBBIX
MPOJYKTaX.

11. Uarubuposanue
B3aUMOJIEUCTBUS KUCIIOT C
MEeTaJNIaMH YPOTPOTMHOM

Hayuamcs: ncnonp3oBath pu
XapaKTEPUCTUKE
MpEBpaIICHUI BEILIECTB
MOHSTHUS «KATATU3aTOP»,
«UHTHOUTODPY,
«aHTUOKCUJAHTHDY,
MIPOBOAUTH HECIIOKHBIE
XUMHWYECKHE OMBITHI U
HaOJIIOAEHUS 38 U3MEHEHUIMU
CBOMCTB CBOWCTB BEIIIECTB B
IIPOLECCE ITPEBPALLECHU,
cobmonare npasuna Th u OT.
Honyuam eo3moorcnocms
HAy4yumscs. TpPaMOTHO
oOpalaThCsi C BeIEeCTBAMH B
ITOBCETHEBHOM KH3HU

PeryasituBHblIe:
Y4UTBIBAIOT IIPABUIIO B
IJJAHUPOBAHUM U KOHTPOJIE
cniocoba pereHus,
OCYIIECTBJISIFOT MOIIArOBbIN
KOHTPOJIb

Ilo3naBarebHbBIE:
CaMOCTOSTEIBLHO CO3IAaI0T
QITOPUTM JIEATEITLHOCTHUT TPH
pelieHuu IpoodIeM pa3IuIHOro
xXapakTepa
KomMmyHnnkaruBHbie:
JloroBapuBaroTCsi O COBMECTHOM
NESATENbHOCTH, IPUXOIAT K
00IIeMy pelieHuo, B TOM YHUCIIE
Y CTOJIKHOBEHUIO HHTEPECOB

YcBoenue
MpaBUIl
WHIUBUYaITh
HOIo u
Oe3omacHoOro
HOBEICHUS
BUC,
YTOXKAFOIINX
JKU3HU U
3I0POBBIO
Jmronei

O0600menue u
CHCTEMaTH3aIlHs
3HAHUM 10 TEME
«BBenenue»

Hayuamcsa: o600mare 3HaHUS
U TIPEJICTABIISITh UX CXEM,
Ta0JINII, MPE3CHTALNNA

PerynsiTuBHbIE:

BrocsaT HeoOXo1uMBbIe
KOPPEKTHBBI B JIeHCTBUE TIOCTIE
€ro 3aBepILIEHUsI HA OCHOBE €ro
U y4yeTa XapakTepa CIIeIaHHbIX




om0k

Ilo3naBarenbHbIe:

CtposT peueBoe BbICKa3bIBAHUE
B YCTHOM M MUCbMEHHOU (popme
KommykarusHble:
KOHTPOJIUPYIOT JENCTBUSA
napTHepa

10. | KouTpoabHas KoHtpois npeameTHsIX 1 Hayuamcsa: npumMeHsATh PeryasiTuBHBI€: OCYLIECTBISAIOT | BeIpaxkaror
padoraNel MeTanpeAMETHBIX YIeOHBIX MOJIyY€HHbIC 3HAHUS U MOIIArOBBIM W UTOTOBBIN aJIeKBaTHOE
o TeMe neiictBuil o TeMe « Beenenue. | copmMupoBaHHBIE YMEHHUS ISl | KOHTPOJIb IO PE3YIbTATy MMOHUMaHUE
«BBenenue» OO01mmas xapakTeprucTuKa penieHus yueOHbIX 3a/1a4 I[Ho3naBarenbHbIE: MPUYHH
XUMHYECKUX CTPOSIT PEYEBOEC BBHICKA3bIBAHUE | yCIIEXa H
3JIEMEHTOB M XUMUYECKHUX B YCTHOW M MUChMEHHOM popme | Heycmexa
peakuuid. [lepnoanueckuii KoMmykaTuBHbI€: YIUTHIBAIOT | YICOHOU
3aKkoH U [lepnoanueckas pa3HbIE MHEHUS U CTPEMSTHCS K | ACSITEIbHOCT
cucTeMa XMMHYECKHUX KOOpJUHAIIMY Pa3IUUHBIX u
3JIEMEHTOB MO3UILIMKA B COTPKYAHHYECTBE
. Y. MenaeneeBay»
Tema 1. Metamibi(18u.)
11. | [Tonoxenue [Tonmoxenne MeTaiuioB B Hayuamcs: PeryasitTuBHbIe: Onpenensor
3JIEMEHTOB-METANIOB [lepuoauueckoil cucreme XapakTepu3oBaTh MeTaluibl | [IpuHUMAIOT U COXpaHSIOT CBOIO
B [lepuoanueckoit XUMHUYECKUX JIEMEHTOB 0 UX MOJOXKEHUIO B yueOHYI0 3a/1a4y, IUIAHUPYIOT CBOM | JIMUHYIO
cucTeMe J1. . Menneneena. [ICXD JI.1.Menneneena, JIEHCTBHS B COOTBETCTBUH C TTO3HITHIO,
. . Menneneesa u Merammueckas ONMCHIBATH CTPOEHUE IIOCTAaBJICHHOM 3a/1auei u aJIeKBaTHYO
0COOEHHOCTHU KpUCTAJIIMYECKas pelieTka u ¢u3nyeckue cBONCTBA YCIIOBUSIMU €€ pean3aliu mddepernn
CTPOEHHUS UX MeTaJlTMYecKas XuMU4ecKas METaJIOB, OOBSACHATH Ilo3naBarenbHbIE: POBaHHYIO
atoMmoB. dusnyeckue cBs3b. O0muMe uznueckue 3aBUCUMOCTb CBOMCTB Hcnons3yror 3HaKOBO — CaMOOILICHKY
CBOICTBa METAJIJIOB. CBOICTBa METAIJIOB. METaJUIOB OT UX CHUMBOJIMYECKHE CPEACTBA CBOMX
CrutaBsl CmuiaBbl, UX CBOMCTBA U nonoxxenus: [ICXD KommykaTruBHbI€: YCIIEXOB B
3HaYEHHUE. . N.Menneneesa; ApPryMEHTUPYIOT CBOIO TIO3UIIMIO | yduebe
JleMoHcTpanuu: Tonyuam 6o3moorcnocmo KOOPJIUHHUPYIOT €€ C MO3UIIH

OO0pa31bl CrIaBOB

HAYHUMBCA.

IapTHEPOB B COTPYAHUUICCTBC




IIPOTHO3UPOBATh CBOMCTBA
HEU3y4YEHHBIX DJIEMEHTOB U
UX COCJMHEHUN Ha OCHOBE
3HAHUU O MIEPUOJIUYECKOM
3aKOHE.

12. | Xumuueckue XUMHYECKUE CBOKCTBA Hayuamcs: onuceiBaTh PeryasitTuBHbIe: DopMUPYIOT
CBOIICTBa METAJIOB METaJJIOB KakK CBOICTBA BEILIECTB Ha [TocranoBka yueOHOM 3a7aun HA YMEHUS
BOCCTAHOBHTEIIEH, a TAK)KE B OCHOBE HaOJIIOJIEHU 3a UX | OCHOBE COOTHECEHMS TOTO, YTO UCIOJIb30BaT
CBETE UX MOJIOKEHUS B MPEBPALLICHUSMH, W3BECTHO U YCBOEHO , ¥ TOTO, YTO b 3HAHUS B
ANEKTPOXUMHUUECKOM PSTY JEMOHCTPUPYEMBIMHU €I11e HEU3BECTHO OBITY
HaIPSKEHUN METaJIOB. YUHUTENEM, UCCIEA0BATH Ilo3HaBarenbHbIE:
JdemoHcTpauuu: CBOMCTBA BEIIECTB B XOJIe BriaBmwkenne runoTes, ux
BsaumojeiicTBrEe METaIIOB C BBIINOJIHCHUS 000CHOBaHUE, JOKA3ATEILCTBO
HEMETAUIAMH. 71a00paTOPHOTO OMBITA,
JIa0. onbITHI: JIeJIaTh BBIBOJIBI O KommykaTuBHbIe:
12.B3auMoielicTBHE paCTBOPOB | 3aKOHOMEPHOCTSIX CBOMCTB | YUaBCTBYIOT B KOJUIEKTHBHOM
KHCJIOT U COJIel C MeTallaMu METaJlIOB B MEPUOJAX U 00CYXJIEHHH TIPOOJIEM, MPOSBISIFOT
rpynmnax. aKTUBHOCTh BO B3aWMOJEHCTBUU
Ilonyuam 6o3modncHocmo JUTSI PEIICHUS] KOMMYHUKATHBHBIX H
HAyYumucsi. [I03HABATEbHBIX 3a7a4
MPOTHO3UPOBATH
XUMHUYECKHUE CBOMCTBA
HEU3Y4YECHHBIX JIIEMEHTOB U
UX COEJIMHEHUI HAa OCHOBE
3HAHHUM O MEPUOIUYECKOM
3aKOHE.
13. | Metamtsl B ipupoIe. Meransl B ipupoe. O6mue Hayuamcs: cocTaBisTh PeryasituBHble: ['oprocts 3a

Oo6mmume
CIIOCOOBI UX
MOTyYeHUS

CIIOCOOBI UX TOTYY CHHSI.
JIa6. onbITHI:

13. O3HakomIIeHHE C pylaMu
xkenesa 14. OxkpammBanue
TUTAMEHH COJISIMU ILEJIOUHBIX
METAJIOB

YpaBHEHUS PEaKIHii ,
JeKalIX B OCHOBE
MOJIYYE€HUS] METAJIOB.
Tonyuam 6o3moocnocmo
Hay4umucs: TPUBOIUTD
MIPUMEPHI  ypaBHEHUI

Y4YUTBIBAIOT IPABUIIO B
MJITAHUPOBAHUH M KOHTPOJIE
crocoba AelcTBUS
Ilo3naBarenbHbIE:

Hcnonb3ytoT mouck HeoOX0 MO
nH(GOpMaIUK 7151 BBINOJTHEHUS

POCCUHCKYIO
HayKy




peakuui, Jexamux B
OCHOBE MPOMBIIIICHHBIX
CIOCOOOB MOJTyYEeHHUS
YyryHa 1 CTaJlu.

y4eOHBIX 3a/IaHUM C
UCIOJb30BaHUEM YUeOHOM
JIUTEPaTyphbl
KommykaruBHbIe:
YYUTBIBIOT pa3Hble MHEHUS U
CTPEMSITHCS K KOOPIMHALIUU
Pa3IMYHBIX TO3UILIMHI B

COTPYJHHYECTBE
14. | Pemenue pacyeTHbIX Pacuernsie 3anaun 1o Hayuamca: pemarb PeryasituBHbIe: OBnanenue
3aJa4 ¢ NOHATHEM YPaBHEHUSM XMUMHYECKHX pacueTHbIE 3aJaydu 10 O1eHHBaIOT MPABUIIBHOCTH HaBBIKAMH
maccosas 005 peaxuii, IpOTEKAIOIINX C YpaBHEHUSIM XUMUYECKUX | BBIMIOJIHEHUS JIEUCTBUS HA YPOBHE | JUIS
8b1X00a NPoOyKma y4acTUEM METAJUIOB U UX peaxkuui, IpOTeKaIOIMX C | aJIeKBaTHOM peTpOoCIeKNBHOMN MIPaKTUYECKO
COCIMHEHUN y4acTHEM METAJLIOB U UX OLICHKU 51
COCIIUHEHUI. Ilo3naBareanHbIE: NEATEIbHOCT
Tonyuam eozmoorcnocms BriGuparot Hanboee u
HAyuumuvcs. pemaTh 3¢ dexTuBHBIC CITOCOOBI pelIeHUs
OJIMMITUA/IHBIE 33/1a4U. 3aJ1a4, KOHTPOJIUPYIOT U
OLICHUBAIOT IIPOLIECCUH PE3YyJIbTaT
NeSITeTbHOCTU
KommykaruBHbIe:
Kontponmpyror aenictBust
napTHepa
15. | [lonsiTHE O KOPPO3UU Kopposus Metaios u criocoOsl | Hayuamcs: ucnonb3oBath | PeryisiTuBHbIE: Ymenue
METaJlJIOB 00pBrOBI ¢ HEH MIPU XapaKTEPUCTUKE Paznuyarot crmoco6 u pesynbTar WHTErpUpOBa
METAJIIIOB M UX COSIMHEHUN | IeHCTBUSA Tb
MOHATUS «KKOPPO3US IHo3naBarenbHbIE: MIOJIyYECHHbBIE
METaJUIOBY», «XuMuueckas | Brageror obuum npuemMmom 3HAHUS B
KOppPO3Us», penieHus 3aaa4u MIPaKTUYECKH
«3IIEKTPOXUMHYECKAs KommykaTuBHbIe: X YCJIOBHSIX

KOPPO3UsD, HAXOAUTh
CIIOCOOBI 3aIUTEI
METAJIOB OT KOPPO3HH.
Tonyuam 6o3modcrnocmo

JloroBapuBaroTCs O COBMECTHOM
JEATETbHOCTM, TPUXOIAT K
00IIIeMYy PELICHUIO




Haydumbuvcs . IPUMCHATD
3HAHHUA O KOPPO3HHU B
KH3HU.

16. | LlenouHble METAIIIBL: OO0m1as xapakTepuCTUKa Hayuamwvca: naBarp PerynsituBHbIC: Passutue
obrmas LIEJIOYHBIX METAIIIOB. XapaKTEPUCTUKY [InanupyroT cBOM AEHCTBUSA B OCO3HAHHOTO,
XapaKTEpUCTHKA Mertannsl B ipupoae. O6mue LIEJIOYHBIM METaUIaM 110 CBSI3U C IIOCTABJICHHOM 3aJa4eil U YBaXKUTEIBHO

CIOCOOBI MX MOTY4EHHUS. ux noypkenuto B IICXD YCIIOBUSIMU €€ PEIICHUs rou

CrpoeHue aToMOB. JA..Menneneena, Ilo3HaBaTenbHBbIE: no0poxenare

[lenounble MeTaLIbl — UCCIIEZI0BATh CBOMCTBA CraBsat u GopMyIUpYIOT LENU U JIBHOTO

MIPOCTHIE BEUIECTBA IIEJIOYHBIX METAJUIOB — KaK | MPOOJIEMBI YpoKa OTHOIIEHUS K
IIPOCTBIX BEILLIECTB. KommykaruBHbIe: JIpyromy
Ionyuyam eo3moocnocmo AJIEKBAaTHO UCIIOJIB3YIOT PEUEBBIC YEIIOBEKY.
HAy4umscA: TPaMOTHO cpenactBa aist 3¢phexTuBHOTO Ero muenuto,
00paIaThCs ¢ BEMIECTBAMH | PEIIEHUs] KOMMYHUKATUBHBIX 33Ja4 | CIOCOOHOCTH
B [TIOBCEITHEBHOW KU3HU. BECTH JTUAJIOT

C IpYIrMMH
JObMU
17. | Coenunenus Baxwuerimme coequHeHus Hayuamcs: PeryasiTuBHbIe:
LIEJIOYHBIX METAJUIOB LIEJIOYHBIX METAJIIOB — XapakTepu30BaTh Y4UTBHIBaIOT IPAaBUJIO B

OKCH/JIbI, TUAPOKCUIBI U COJIH duznyeckue u IJJAHUPOBAHUM U KOHTPOJIE

(x;mopubl, KapOOHATHI, XUMHUYECKHE CBOMCTBA croco6a penieHus

CyJb(haTel, HUTPATHI), UX OKCHJIOB U THIPOKCHJIOB ITo3naBarenbHbIe:

CBOMCTBA U IPUMECHEHHE B LEJI0YHBIX METAJUIOB, Hcnonp3yoT MOMCK HE0OX0IMMOM

HapOJHOM XO3AHCTBE. COCTaBJISITh XUMUYECKUE MH(POPMALUY JUISI BBIIOJTHEHUS

Kanuitabsle ynoGpenus. YpaBHEHMS, y4eOHBIX 33aHUHN C

JeMoHcTpanuu: XapaKkTEepPU3yIOILHE UCIOJIb30BaHUEM Y4EOHOI

OO0pa3upbl MET0YHbIX U CBOMCTBA LIEIOYHBIX JIUTPATYpPHI

LIEJIOYHO3EMENIBHBIX METAJJIOB. | METAJIOB, PELIaTh KommykarusHbIe:

B3anmopeiictBue HaTpus, «UENOYKW» MPEBPALICHUN. | YUHMTBIBAIOT pa3Hble MHEHHS U

JIUTHSL C BOJOH. Ilonyuam eo3modrcHocms CTPEMSATCS K KOOPIAUHALNH

Bsaumoneiicteue HaTpus C HAy4umvcs. COCTABIIATH Pa3IMYHBIX MO3ULIHN B

KHCIIOPOJIOM «UEMOYKW» MPEBPALEHUI. | COTPYIHUYECTBE

18. | lIlenouHo3eMenbHbIE OO1u1as XxapakTepUCTUKA Hayuamvcsa: naBatb PeryasiruBHble: Pa3Butue




MeETaJUIbl: 0011as 3JIEMEHTOB IJIaBHOMN XapaKTEPUCTUKY [ImanupyroT CBOM IEUCTBHS B
XapaKTEepUCTHKA noarpymnmnsl 11 rpynmel. HIEJIOYHO3EMEIbHBIM CBSI3U C IIOCTABJICHHOM 3aa4ueil U
CrpoeHnue aTOMOB. MeTaJljIaM I10 UX YCIIOBUSIMM €€ PELICHUS
[Ilenouno3zemenbHBIE nomkenuto B [ICXD ITo3naBarenbHBbIE:
METaJLJIbl — IIPOCThIE JA.1.Menneneesa, CraBsaT u GopMynUpyIOT LENU U
BEILIECTBA. XapakTepU30BaTh COCTAB po0OJIeMbl ypoKa
aTOMOB, HCCIIEIOBATH KommykaTruBHbIe:
CBOKCTBA IIEJIOYHBIX AJIEKBaTHO UCIOJIb3YIOT PEUEBBIC
METAJJIOB — KaK MPOCTBIX cpenctBa st 3hHEeKTUBHOTO
BEILIECTB. pelieHs KOMMYHUKATUBHBIX 33724
Tonyuam eo3zmodcnocms
HAY4YUmMuvCs: TPaMOTHO
oOparmiarbcsi ¢ BeIecTBaMuU
B MOBCEAHEBHOMW KH3HU
19. | Coenunenus Baxwuelimme coenuHeHus Hayuamcs: PeryasiTuBHbIe:
LIEJIOYHO3EMENBHBIX LIEJI0YHO3EMENBHBIX XapaKTEpHU30BaTh Y4YUTBIBAIOT IPABUIIO B
METAIIJIOB METAJJIOB — OKCHJIBL, busnueckue u IJTAHUPOBAHUM U KOHTPOJIE

THAPOKCHUJIBI M COJTH (XJIOPHUIBI,
KapOOHaThI, HUTPATHI,
cynbdartsl, hocdatl), UX
CBOMCTBA U IPUMEHEHHE B
HapOJHOM XO3SHICTBE.
JdemoHcTpauuu:
BzaumojeiicTBre KanbILus C
Booi. B3anmMogeiictBue
MarHusi ¢ KUCJIOPOJIOM.

JIa0. onbITHI:

15. B3anMoaencTBre KaIbILUs C
BosioH. 16. ITonyuenue
TUAPOKCUJIA KATIBIIHS U
HCCIICAOBAHUE €T0

CBOICTB

XAMUYECKHE CBOWCTBA
OKCHJIOB Y THIIPOKCH/IOB
IETIOYHO3EMETTbHBIX
METAJIIIOB, COCTABIIATH
XUMHUYECKHUE YpaBHEHUS,
XapaKTepU3YIOIIUE
CBOWMCTBA IIETOYHBIX
METaJJIOB, pelaTh
«IETIOYKW» TPEBPAICHUI.
THonyuam 6o3mooicHocmy
Hayuumscs. COCTABIATH
«IICTIOUKI TPEBPAIICHUI

crocoba pereHus
Ilo3naBareabHbBIE:
Hcnonb3ytoT nouck HeoOXoIuMoii
vH(pOpMAIUH AJ1 BBITOTHEHUS
y4eOHBIX 3a/IaHUM C
WCIT0JIb30BaHUEM yueOHOM
JIUTPaTypsl
KommykaTruBHbI€:
VY4UuThIBalOT pa3Hble MHEHUS U
CTPEMSTCS K KOOPAUHAIIUU
Ppa3IMYHBIX TO3ULIMHI B
COTPYJHUYECTBE

OCO3HAHHOTO,
YBOKUTEIBHO
o u
noOposkenare
JIBHOTO
OTHOIIIEHUS K
IpyromMy
YeNOBEKY.
Ero muenwnro,
CIIOCOOHOCTH
BECTH JHAJIOT
C IpYTUMHU
JIIOOBMU




20. | AmromuHuit — Crpoenue aroma, pusndeckue | Hayuyamuca: naBath PeryasituBHble: dopmupyroT
NIEPEXOIHBIN U XUMHUYECKHE CBOMCTBA XapaKTEePUCTUKY [InanupyroT cBOM AEHCTBUSA C UHTEpEC K
a5eMeHT. Pusndeckue QIIOMHMHHUS KaK IIPOCTOrO IIOMHMHHUA TI0 €T0 IIOCTaBJICHHOM 3aJa4yel 1 KOHKPETHOMY
U XUMUYECKHE BELIECTBA nospkenuio B [ICX0O YCIIOBUSIMU €€ pEIEHUS, XUMHYECKOM
CBOMCTBA AJIIOMUHUS. JA.1.Menneneesa, OLICHUBAIOT IIPAaBUILHOCTD Y DJIEMEHTY
ITonyuenue u XapaKkTepU30BaTh COCTAB BBITIOJIHEHUS IEHCTBUS
IIPUMEHEHNE aTOMa, XapaKTepU30BaTh Ilo3naBarenbHbIe:

AJIIFOMUHHUS ¢usnueckue u xumudeckue | CaMOCTOSTENBHO BBIIENSAIOT U
CBOICTBa aIIOMUHMUS, (GhopMyIHPYIOT TO3HABATENIbHYIO
OOBSICHATH 3aBUCUMOCTb LEJTb, UCTIOJIB3YIOT OOLIHME TPUEMBI
CBOMCTB aJTIOMUHMS OT €r0 | peleHus 3aj1au
nosoxenust B [ICXD KommykaruBHbIe:
JI.11.Mennaeneena, JlonycKaroT BO3MOKHOCTh
OOBSACHATH TPUUUHBI Pa3IMYHBIX TOYEK 3pEHUs, B TOM
XHUMHAYECKON MHEPTHOCTH 4HCIIe HE COBIANAIOIINX C UX
ATIOMUHUS. cobctBeHHOU. I opueHTHpyroTCS
Tlonyuam eo3modncHocms Ha MO3ULHIO TapTHEPa B OOIIEHUH
HAy4umvcs: TpPaMOTHO U B3aUMOJIEHCTBUN
oOpaIarkes ¢ BeulecTBaMu
B ITOBCEIHEBHOM KU3HU

21. | CoenuueHus CoenuHeHUsT ATIOMAHAS — Hayuamcs: PeryasitTuBHbIe: DopMUPYIOT
QJIIFOMUHHUS — OKCHJI U TMIPOKCH]I, UX XapaKkTepu30BaTh Y4YUTBIBAIOT IPAaBUJIO B YMEHHE
OKCHJI U THJIPOKCHL, amM(OTepHbIIl XapakTep. dusnueckue u IUIAHUPOBAHUU U KOHTPOJIE MUHTETPUPOBA
ux am(poTepHbIN Baxkneimue conyu altOMUHHSA. | XUMHYECKHE CBOMCTBA croco0a peneHus Tb
XapakTep. [IpumeHeHnEe aNIOMUHASA U €0 | OKCHJIA M TUAPOKCUIA Ilo3naBarenbHbIe: IIOJIy4YCHHBIE

COEIMHEHHUH. QIIOMMHHUS, COCTABIIATh Hcnonp3yroT MOMCK HEOOXOUMOM | 3HAHMS B
JIa0. onbITHI: XHUMHUYECKHUE YPAaBHEHUS, MHGOPMALIUH JUTSI BBITOJTHEHUS IIPKTUYECKY
17.Ilonyuenue XapaKTEPU3YIOLIHE y4eOHBIX 3aIaHHI C 10 JKU3Hb

THAPOKCHJIA ATFOMUHUS
HUCCIIEOBAHNE
€T'0 CBOMCTB.

CBOMCTBa AIIIOMUHMUS,
pemarb «UEHOYK»
[IPEBPALLEHUN.
Ionyuam eozmodcHocmo
HAay4umsbcs. COCTABIIATH

UCIOJIb30BaHUEM Y4eOHOM
JIUTPATypBI
KommykarusHble:
Kontponupyror nelicteue
napTHEpa




«UETOYKW» NPEBPALICHUI

22. | IlpakTnyeckas OcymiecTBieHue NENOYKU Hayuamcsa: obpamatbes ¢ | PeryasiruBHble: Pa3Butue
padora Nel XUMUYECKUX 1ab0opaTOPHBIM OcCyIIeCTBIAIOT MOIIAroBbIi KOMMYHHUKAT
OcymiectBineHune IIpeBpalleHU 000py/10BaHUEM U KOHTPOJIb IO PE3YNIbTaTy HUBHOTO
LEMOYKH XUMHUECKUX HarpeBaTelbHbIMU KOMIIOHEHTa
MpeBpalleHui npudbopamu B IMo3naBarenbHbIE: B OOLIEHUU U

COOTBETCTBHH C MpaBmiiaMu | Bragerot obumm npuemom COTpYJIHHUYEC
TEXHUKU 0€3011aCHOCTH, pelieHus 3agau TBE CO
OMNUCHIBATh XUMUUECKHUI KommykaruBHbIe: CBEPCTHUKAM
SKCIEPUMEHT C MOMOIIBI0 | YUUTHIBAIOT pa3Hble MHEHUS U uu

SI3bIKA XMMUH, JeaTh CTPEMSITCSI K KOOpAUHAIIII YUUTEISIMU
BBIBOJIBI IO pe3yJIbTaTaM Pa3TMYHBIX TIO3UIIUHN B

IKCIIEPUMEHTA. COTPYJHHYECTBE

Ilonyuam 6o3modncrHocmo

HAy4umscs.: 0CO3HABaTh

HEOOXOIUMOCTE

cobmonenus npaswiTh u

OT nns coxpaneHus

3/I0pPOBbSI OKPYXKAIOIINX.

23. | XKene3o — 3neMeHT Pacnonoxxenue xenesa B Hayuamwcsa: naBatb PeryasituBHbI€: dopMuUpyOT
VlIrpymnmst [CXD.1. Menneneesa u XapaKTEPUCTHUKY XKeJe3a [LmanupyroT CBOM JEHCTBUSA C HHTEpEC K
MOOOYHOM cTpoeHue ero aromMa. @uszuye- | 1o ero noipkenuto B [ICXD | mocraBineHHOM 3amadeit u KOHKPETHOMY
[OATP YIIIIBL. CKHE U XUMUYECKUE CBOKCTBA . N.Menneneesa, YCIOBUSIMH €€ PELLICHUS, XUMHUYECKOM
duznueckue u JKeje3a — IMPOCTOro BEIIECTBA | XapaKTEepPU30BaTh COCTAB OLICHUBAIOT IIPaBUIBLHOCTh Y 2JIEMEHTY
XUMHYECKHE aToMa, XapaKTepu30BaTh BBITIOJIHEHUS ICHCTBUS

CBOIICTBA JKeesa.
Haxoxxnenue B

pHUpo/Ie.

busznUecKre 1 XMMUYEeCKUE
CBOMCTBA JKeJie3a,
00BACHATH 3aBUCUMOCTD
CBOICTB 3KeJjie3a OT €ro
nojioxkenus B [ICXD
J.11.Menpaeneena,
HCCIIEI0OBATh CBOMCTBA
JKenesa B Xoze

Ilo3naBareabHbBIE:
CaMOCTOSTEIbHO BBLIEISIOT U
(bOopMYyTHPYIOT MMO3HABATEIBHYIO
11€JTb, UCIIOJIB3YIOT OOIINE TPUEMBI
penieHus 3aaa4d
KommykaTruBHbI€:

JlonmyckaroT BO3MOXKHOCTb
Pa3IMYHBIX TOYEK 3PEHUS, B TOM




BBIIOJTHCHHS
71a00paTOPHOTO OIIBITA,
ONMCBLIBATh XUMHUYCCKUI
SKCHEPUMEHT.

Honyuam eo3zmoorcnocms
Hayuumucs: TPaMOTHO
oOpariarbcsi ¢ BelleCTBaMU
B IIOBCEIHCBHOM KU3HHU

YHUCJIE HE COBIAAIOIINX C UX
coOcTtBeHHOU. VI opueHTHpYIOTCS
Ha TIO3UIIMIO TTAapTHEpa B OOIICHUN
Y B3aMMOJICHCTBUU

24. | CoenuHeHus xemnesa I'enetnueckue psabl Fe“'u Fe** Hayuamca: PeryasituBHbIe: Passutue
+2,+3 ux Baxwuelimue conm xenesa. XapaKkTepHu30BaTh Y4uTHIBAIOT MPAaBUIO B OCO3HAHHOTO,
KaueCTBEHHOE 3HaueHue xeies3a dusnueckue u IUTAHUPOBAHUU U KOHTPOJIE YBaKUTEIBHO
OTIpe/ieIeHHE. U €ro COeAMHEHUN AJs XUMHUYECKHE CBOMCTBA crioco0a peteHus rou
I'eneTnueckue psasl MIPUPO/IbI U HAPOHOTO OKCHJIOB U THJIPOKCHJIOB Ilo3naBarenbHbIe: noOposkenare
Fe*u Fe ™, XO034ICTBA. JKee3a, COCTaBIIITh Hcnons3yoT moMCcK HEOOXOAUMOM | JILHOTO

JeMoHcTpanuu. XUMHUYECKHUE YpaBHEHUS, MH(POPMALIUH JUTSI BBITIOJTHEHUS OTHOILIEHUS K
BzanmopeiicTBue METaIOB C XapaKTepU3YIOIINE y4eOHBIX 3aJaHHI C JIIpyroMy
HeMmeTtaiuiamu. [lonyuenue CBOKCTBA COEAMHEHUN WCTIOJTb30BaHUEM YICOHOM YEJIOBEKY.
ruspokcuioB xenesa (1) u JKenesa, MPOBOIUTH JUTPATYpPHI Ero muenuto,
(. KauyeCTBEHHBIE PEAKIINH, KommykarusHbIe: CrocoOHOCTH
JIa0. onbITHI: MOATBEPKAAOLINE Y4UuTHIBaIOT pa3Hble MHEHUS U BECTU JUAJIOT
18. BzaumoneiicTBue xene3a ¢ | HAINYHE B BOJHBIX CTPEMSTCS K KOOpAUHALIUI C JpYTUMH
COJITHOM KUCIIOTOM. pacTBOpax KaTMOHOB Pa3IMYHBIX O3ULUHI B JFOJIbMU
19. ITonyyeHnue rugpOKCUI0B JKeJesa, pelarh COTPYJITHUYECTBE
xenesza (II) u (IIT) u u3ydenne | «1enoyKm» MpeBpaIeHHH.
WX CBOWCTB. Ionyuam eo3modicnocmo

HAy4umvcs. COCTABIIATH

«UEMOYKW» MpeBpalleHui,

COCTaBJIATh MOJICKYJISIPHBIC

U TIOJTHbIE MOHHBIE

ypaBHEHUS 110

COKpAIlleHHBIM HOHHBIM

YpaBHEHUSIM

25. | IIpakTuyeckan [TonyueHue u cBOMCTBA Hayuamcs: obpamatrecs ¢ | PeryasirTuBHbie: OsnazeHue




pabdora Ne2 COCIMHEHUN METAIIOB 71a00paTOpHBIM OcymiecTBIIsAIOT NOIIAroBbIN HAaBBIKAMU
[Tony4yenue u 00opyI0BaHUEM U KOHTPOJIb MO PE3yIbTaTy JUTSt
CBOMCTBA COEAUHEHUN HarpeBaTeIbHbIMU NPAKTUYECKO
METAJIJIOB npubopamu B ITo3HaBarenbHBIE: 71

COOTBETCTBHH C IpaBwiiaMu | CTpOSIT peueBOe BbICKa3bIBAHUE B JESITENILHOCT

TEXHUKU 0€30I1aCHOCTH, YCTHOW U MMCbMEHHOH Gopme u

ONMUCHIBATh XUMHYECKHI KommykaTruBHbIe:

9KCIIEPUMEHT C IIOMOIIbIO | YUUTHIBAIOT pa3Hble MHEHUS U

A3bIKa XUMUH, J1€1aTh CTPEMSTCS K KOOPIMHAINH

BBIBOJIBI 10 pe3yJIbTaTaM Pa3IMYHBIX O3UIUHN B

JKCIIEPUMEHTA. COTPYJIHHYECTBE

Ionyuam 6o3modicrocmo

Hay4umucs. 0CO3HABATh

HEOOXOAUMOCTh

cobmonenus npaBuinTh u

OT nns coxpaHeHUs

3J10POBbSI OKPYKAOLIUX.

26. | IIpakTu4yeckan Pemenue sxciepuMenTanbHbiX | Hayuamcs: oOpamarbes ¢ PeryasituBHblie: Osnazenue
padora Ne3 3a/1a4 Ha Paclo3HaBaHUE U 1ab0opaTOPHBIM OcyIecTBIAIOT MOMIATOBBINA HaBBIKAMH
Pewienue MOJIy4eHHUE COCIUHECHUN 000py/I0BaHUEM U KOHTPOJIb MO PE3yIbTaTy JUTSt
AKCIIEPUMEHTAIbHBIX METaJIJIOB HarpeBaTelbHbIMU PAKTHYECKO
3a/1a4 Ha npubopamu B Ilo3naBarenbHbIE: 71
pacro3HaBaHue U COOTBETCTBUHM C npaswiaMu | [IpoBogsaT cpaBHEHUE U JIeSATENBHOCT
MOJIyueHHUe TEXHUKU 0€30MacHOCTH, KJIACCHU(PHUKAIUIO TIO 3a/JaHHBIM u
COEIMHEHUN ONMCHIBATh XUMUUYECKHI KpUTEpUAM
METAJIIOB 9KCIIEPUMEHT ¢ IoMo1blo | KoMmykaruBHbIe:

SI3bIKa XUMUH, JEaTh
BBIBOJBI ITO pC3yJIbTaTaM
9KCTIIEPUMEHTA.

Tonyuam 603mooxucHoCmb
HAYy4umvcs: OCO3HABATH
HEOOXOAUMOCTh
cobmoaenns npasuiaTh u

Z[OI‘OBapI/IBaIOTCH O COBMCCTHBIX
l[efICTBI/ISIX B pa3JIMYHBIX
CUTyalusax




OT nns coxpaHeHUs
CBOETO 3/10pPOBbs U
OKPYKAIOIHUX.
27. | O6o0meHne 3HaHUN Hayuamcsa: 0600maThb PeryasiTuBHble: Bripaxator
1o TeMe «MeTaby 3HaHUS U NPEJCTaBIATh UX | BHOCAT HEOOX0MMble KOPPEKTUBBI | aJeKBaTHOE
cxeM, Tabmuil, B JICMICTBHE MIOCIIE €0 3aBEPILIECHUS] | IOHUMaHue
IIpe3eHTalui Ha OCHOBE €T0 U y4eTa XapakTepa IIPUYUH
CIIeJIaHHBIX OIHOOK ycrexa u
Ilo3HaBaTenbHbIE: Heycrexa
CtposT peueBoe BHICKa3bIBAaHUE B yaeOHOM
YCTHOU U MUCbMEHHOH opme JIEeATEIIbHOCT
KoMMykaTuBHBIe: KOHTPOJIUPYIOT | U
JEUCTBUS NTapTHEpa
28. | KourpoabHas KoHtpois npeameTHsIX 1 Hayuamcsa: npumMeHsATh PeryasituBHbIC: [IposiBnsitoT
pabdora Ne2 MeTaIpeIMETHbBIX yUeOHBIX IIOJIy4YEHHbBIE 3HAHUS U Ocy1iecTBIIsAIOT UTOTOBBIN U OTBETCTBEHH
1o Teme «MeTtasuibl» JEeUCTBHIA 10 TeMe « MeTamiel»y | cPOpMUPOBAaHHBIC YMEHHS | TIOIMIArOBBIA KOHTPOJIb 110 0-CTb 3a
JUISL peleHns: y4eOHbIX pe3yabpTaTy pe3yabTaThl
3a1a4 ITo3naBarenbHbIe:
CrposT peueBoe BHICKAa3bIBAaHUE B
YCTHOW ¥ TUCBMEHHOU (hopme
KomMMykaTuBHBIE: KOHTPOJIUPYIOT
JICUCTBHS NTapTHEpa
Tema 3. Hemeranabi(284.)
29. | Obuas O01m1as xapakTepuCcTUKa Hayuamcs: naBatb PeryasituBHble: ®opmupoBaHue
XapakTepuCTUKa HEMETAJUIOB: MOJIO0XKEHHUE B OTpe/IeTeHUs] OHATUAM [1nanupyroT cBOM ACUCTBUS B | TOTOBHOCTH U
HEMETAJUIOB Ileproauueckoii cucreme «ANEKTPOOTPULIATETBLHOCTD | CBSI3U C ITOCTABJIEHHOM 3a7a4yeil | cnocoOHOCTH K

XAMHUYECKHX JIIEMEHTOB
. . Menpeneena,
0COOEHHOCTHU CTPOEHUS
aTOMOB,

3JIEKTPOOTpHUIIATENbHOCTE (D0)
KaK Mepa «HEMETAJUTUIHOCTH,

pan 0. Kpucramimueckoe

» « AIIOTPOITHSD)
XapaKkTepu30BaTh
HEMECTAJIJIBI 110 UX
nojoxenuio B [ICXD
J.11.Menpaeneena,
OIHCHIBATh CTPOCHUE
busnUecKre CBOMCTBA

U YCIIOBUSIMU €€ PELICHUSA 00y4eHHIO U
IHo3naBarenbHbIE: CaMOPa3BUTHUIO U
CraBsaT u GOpMyIHPYIOT IETH | caMOOOpa30BaHU

1 TIpo0IeMBI ypoKa
KommykaTruBHbI€:
AJIEKBaTHO UCTIONB3YIOT
peueBbIe CpeICTBA IS

10 Ha OCHOBE
MOTHUBAIIMH K
00y4eHHIO U
TIO3HAHUTO




CTPOEHUE HEMETAIIOB —
MPOCTHIX

BEUIECTB. AJIOTPOIIHUS.
dusznyeckue

CBOMCTBa HEMETAJLIOB.
OTHOCUTEIBHOCTh OHATHI
«METaJD» U «HEMETAIIID»

HEMETAJIJIOB, O0BSICHITh
3aBUCUMOCTH CBOMCTB
HEMETAJJIOB OT MX
nonoxenus: [ICXD
J.11.MenaeneeBa;cocTaBs
Th Ha3BaHUs COCAMHCHHM
HEMEeTaJUIOB 0 (hopmyIe U
dbopMys O HA3BAHUIO,
Hay4JaTcs J1aBaTh
OTIpe/ICTICHHS
CAITIOTPOIIHSD,
«QIIJIOTPOITHEIE
MOIU(UKALIAN .

Tonyuam eozmoorcnocms
HAYyUUmCsi.
IIPOTHO3UPOBATh CBOMCTBA
HEU3YYCHHBIX AJIECMCHTOB H
MX COCIMHEHUI Ha OCHOBE
3HaHUH O MEPUOANUCCKOM
3aKOHE

3¢ HEKTUBHOTO PEIICHHUS
KOMMYHHUKATHBHBIX 337124

30.

O01mme XUMHUYECKHE
CBOMCTBA
HEMETAaJJIOB.
Hewmeranns! B
MIPUPOJIE U CIIOCOOBI
UX MOJyYEHUs

OO01me XuMH4YeCKUE CBOMCTBA
HEMETALIOB

Hayuamcs:
XapaKkTepu30BaTh
CTPOCHHE HEMETAILJIOB,
00IIIMe XUMHYCCKUE
CBOICTBA HEMETAJIJIOB,
OIIMCBLIBATHL OOIIIHE
XHMHUYECKHE CBOMCTBA
HEMETAJIJIOB C IIOMOILBIO
SA3bIKa XUMHH, COCTaBIISATh
YpaBHEHUS] XUMUYIECKUX
peakuuu,
XapaKTePHU3YIOIINX
XUMHYECKHUE CBOMCTBA

PeryasituBHbI€:

[TocranoBka yueOHOM 3aqaun
Ha OCHOBE COOTHECEHUS TOIO,
YTO U3BECTHO U YCBOECHO , U
TOTO, YTO €Il HEU3BECTHO
Ilo3naBarTe/bLHbIE:
BrinBimkenne runores, ux
000CHOBaHUE, JOKA3aTEIHCTBO

KommykaTruBHbIe:
VY4aBCTBYIOT B KOJUIEKTUBHOM
00CyXJIeHHH TIPOOIIeM,
TPOSIBIISIIOT aKTUBHOCTB BO

PazsuBaror
OCO3HAHHOE
OTHOILIEHHE K
CBOUM
COOCTBEHHBIM
MOCTYTKaM




HEMETAJJIOB UX
COCIUHEHNH

Honyuam eozmoorcnocmeo
HAyYumucsi.
IIPOTHO3UPOBATh CBOMCTBA
HEHU3YYECHHBIX 3JIEMEHTOB U
HUX COCOUHEHHUI Ha OCHOBE
3HaHUU O MEPUOJUYECKOM
3aKO0HE

BSaHMOﬂCfICTBHH AJId pCHICHU A
KOMMYHHKAaTUBHBIX H
II03HAaBaTCIbHBIX 3aJa4

31.

Bonopon

[Tonmoxenue Bomopoaa B
Ilepuonnueckoi cucreMme
XUMHUYECKUX JIEMEHTOB

. . Menaeneesa. CtpoeHue
aToMa U MOJIEKYJIBI.
DOU3NYECKUE U XUMUYECKHUE
CBOMCTBa BOAOPO/IA, €r0
MOJIy4€HHUE U TIPUMECHECHHE.
JIa0. onbITHI:

20. ITomyuenue

Y pacrno3HaBaHUE BOAOPOAA

Hayuamcs:
XapaKTepHU30BaTh BOAOPO]I
T10 €ro MOJIOKEHUIO B
[ICXD JI..N.Menneneena,
XapaKTepHU30BaTh CTPOCHUE
aToma BOJIOpO/a,
OOBSICHITH €ro BO3MOKHBIE
CTEIICHHU OKHCJICHNS,
XapaKTEpHU30BaTh
busnuecKre 1 XuMUYEeCKIE
CBOICTBa BOJIOPO/Ia,
O0OBSACHATH 3aBUCHMOCTh
CBOKCTB BOJOPOJA OT
nonoxkenus ero B [ICXO
JI.11.MennaeneeBa,
OTHMCHIBATh JIAOOPATOPHBIC
Y NIPOMBILIUICHHbIE
CIOCOOBI MOJTYUEHUS
BOJOPOJA .

Tonyyam sozmodicrocms
Hayuumscsi: O0OBSCHATH
JIBOMCTBEHHOE IMOJI0KEHUE
Bozopoaa B [ICXD
J.11.Mennaeneena,

PeryasituBHbI€:
Paznuuaror coco6 u
pe3yabTar IeUCTBUSA
Ilo3HaBarebHBIE:
Bnageror obmuM npuemom
perieHus 3aaau
KommykaTruBHbIe:
JloroBapuBarorcs o
COBMECTHOM AeATEILHOCTH
110, PyKOBOJACTBOM YUUTEIIS

DopMHUPYIOT
KOMMYHUKATHUBH
BIF KOMITOHEHT B
0OIIIeHNH U
COTPYJIHUYECTBE
CO CBEPCTHUKAMH
B Mpoliecce
o0OpazoBarenbHOI
eI TeIbHOCTU




IpaMOTHO 00OpaIaThCs C
BEILIECTBAMH B
[IOBCEJAHEBHOM KU3HHU

32. | Bona CrpoeHue MOJIEKYIIbI. Hayuamcs . PeryasituBHble: Nwmeror
Bonoponnas xumuueckas XapaKTepHu30BaTh cTpoeHue | [ImaHupyroT cBOoM JEHCTBUSA B | LEIOCTHOE
cBs13b. Du3nueckue cBoicTBa MOJIEKYJIbI BOJIOPO/Ia, CBSI3M C ITIOCTABJICHHOM 3aJjauell | MUPOBO33pEHUE,
BOJIbl. AHOMAJIMU CBOICTB (du3MUecCKue U XUMUYECKHE | U YCIOBUSIMH €€ PELICHUs COOTBETCTBYIOLLE
BOABL. ['uapoduIbHEIC 1 CBOIcTBa BOIbI, 00bICHATEL | Ilo3HaBaTebHBIE: € COBPEMEHHOMY
ruapo¢oOHbIe BELIECTBA. aHOMaJIUH BOJbI, cr1ocoObl | CTaBAT U GOPMYNUPYIOT LEIU | YPOBHIO Pa3BUTHS
XUMHUYECKUE CBOMCTBA BOJIBI. OUHNCTKHU BOJbI, IPUMEHSATH | U MPOOJIEMBI YpOKa HayKH
KpyroBopot Bojibl B ipupojie. | B ObITY (GUIBTPHI AT KommykaruBHbIe:

Bonoouncrka. Aspanus BOAbl. | OYMCTKH BOJBL, MpaBUiIbHO | KoHTposmpyroT aercTBus
BeITOBBIE PUITBTPHL. UCIOJIb30BaTh napTHepa
MuHepanbHble BOJBI. MUHEPAJIBHYIO BOLY,
JluctunnupoBaHHas BoJa, €€ BBINOJIHATH PAacUy€Thl 110
MOJIy4€HHUE U IPUMEHEHHE. YPaBHEHUSIM XUMHUYECKHUX
JIab. ombITHI: peaKIuii, IPOTEKAOIINX C
21. Uccnenosanue Y4aCTHEM BO/IBI.
MOBEPXHOCTHOTO HATSKEHUS Ilonyuam 6o3modrcHocmo
BO/IBL. Hayuumscs. OObEKTUBHO
22. PacTBOopeHue nepmaHraHata | OUeHUBaTh HHPOPMALIUIO O
KaJIisl WJIM METHOTO KyIopoca | BEIIECTBaX U XMMHUYECKUX
B Boze. 23. ['uaparanus MpOIECCax, KPUTHYECKU
00€3BOKEHHOTO Cylb(daTa OTHOCUTBCA K
menu (I1). 24. U3rotosnenue TICEBJIOHAYYHOM
TMIICOBOTO OTIeYarka. 25. uHbOpMaInH,
O3HaKOMJIEHHE C KOJUJIEKIIHEH HEZ00POCOBECTHOM
OBITOBBIX (PUIIBTPOB. pekiame
26. O3HaKOMJIEHUE C COCTaBOM
MHHEPATBHON BOJBI
33. | l'ayorens: oOmas OO0mrast xapakTeprCTHKA Hayuamcsa: PeryasitTuBHblie: [IposiBiisitoT
XapaKTepUCTUKA raJIoT€HOB: CTPOEHUE aTOMOB; | XapaKTepu30BaTh CTpoeHue | ImaHupyroT cBOM NEHCTBUS B | DKOJIOTHUYECKOE
IIPOCTHIE BEUIECTBA U OCHOBHBIE | MOJIEKYJI FaJIOr€HOB, CBSI3U C NIOCTABJICHHOM 3aJ1aueil | CO3HAHUE




COCJMHCHUS TaIOTCHOB, UX
cBolicTBa. Kparkue cBeneHus o
xjope, Opome, ¢pTope u ioze.
[IpumeHeHne rajJoreHoB U

HX COCIMHEHUI B HAPOJHOM
XO3SIUCTBE.

JdemMoHcTpanum:

OO0pa31iibl TanoreHoB —
MPOCTHIX BEIIECTB.
BzaumoeicTBrE TaIoreHoB C
HaTpUEM, ATFOMUHHUEM.
BriTecHenue ximopom Opoma
WY M0J1a U3 PaCTBOPOB UX
coJieit

OIMCHIBATh (PU3HUYECKHE U
XUMHUYECKHE CBOMCTBA
raJIoreHOB Ha OCHOBE
HAOJIFOICHUHN 3a UX
MPEBPAIICHUSMHU BO BPEMsI
JEMOHCTPAIIMOHHBIX
OIIBITOB, OOBICHATH
3aBUCUMOCTH CBOMCTB
raJIorT€HOB MX OT
nonoxenus B [ICXD JI.U.
MenneneeBa, COCTaBISITh
bopMyIBI cCOeTMHEHH I
TaJIOTEHOB | 10 (popmyam
JlaBaTh Ha3BaHUS
COCAMHEHUSM TaJIOTCHOB
Tonyuam eozmoorcnocms
Hayuumuvcs. OCO3HaBaTh
HEOOXO0IMMOCTD
COOJTIO/ICHHUST TIPABHIT
9KOJIOTHYCCKOMH
0€30MacHOCTH MPHU
oOpalieHnn ¢ rajjoreHaMu

U YCIIOBHSIMH €€ PEIICHHSI
Ilo3naBarenbHbIE:

CraBsT 1 GOPMYITHPYIOT LIEIU
U IPOOJIeMBbI YpOKa
KommykaruBHbIe:
AJIEKBAaTHO UCIIOJIb3YIOT
peueBbIe CpeICTBA IS

3¢ (EKTUBHOTO pelIeHUs
KOMMYHHKATHBHBIX 33184

34.

CoennueHnus
raJIOTEHOB

OCHOBHEIE COSTUHEHUA

TaJIOTCHOB: TaJIOTCHOBOAOPObI,

COJIM TaJIOTEHOBOIOPOTHBIX
KHCIIOT.

Jdemoncrpauuu:

OO6pa31bl TPUPOHBIX
COCIMHEHHH XJIOpa.

Jlab. omnbIThI:

27. KauecTBeHHas peakius Ha
TaJIOTCHU A-UOHBI

Hayuamcs: ycranaBniBaTh
CBSI3b MEXK]y CBOMCTBAMH
COEIMHEHUI U UX
MPUMEHEHUEM, U3y4aTh
CBOIiCTBA COCITUHEHUI
rajorcHOB B XOJ¢
BBITIIOJTHEHHS
1a00paTOPHBIX OIBITOB ,
Ionyuam eo3modrcrocms
Hay4umucs. UCIOJIb30BaTh
pUOOpPETEHHBIE

PeryasituBHblie:
Y4UTHIBAIOT PABUJIO B
IUTAHUPOBAHUU U KOHTPOJIE
croco6a peneHus
IHo3naBarenbHbIE:
Hcenons3yror nouck
HeoOxoauMon nHpopMaIuu
JUTSL BBITIOJTHEHUS YI€OHBIX
3aJJaHHUH C UCIOJF30BAHUEM
yueOHOW JUTpaTyphl
KommykarusHble:

Bocnuranue
OTBETCTBEHHOI'O
OTHOILIIEHUSA K

pupoie




KOMIIETEHIIUU TIPU
BBITIOJTHEHUH TIPOEKTHBIX
paboT MO U3YUYCHHUIO

YuuThIBaOT pa3Hble MHEHUS U
CTPEMSTCS K KOOPAUHAIIUU
Ppa3IMYHBIX TO3ULIUHI B

CBOMCTB M c110cO0OB COTPYJHHYECTBE

HOJIyYEHUS U

pacrio3HaBaHus

COCJIMHEHUN rajoreHoB

35. | lIpakTnyeckas Pemenue sxcniepuMmeHTanbublX | Hayuamcs: oOpamarbest ¢ | PeryasiTuBHble: OBnanenue

pabdora Ne4 3anay no teMe «Iloarpymma 71a00paTOpHBIM OcymiecTBIIsAIOT NOIIAroBbIN HaBBIKAMM IS
Pemenne rajJoreHOB» 000py/10BaHUEM U KOHTPOJIb IO PE3YNbTaTy PAKTHYECKOMN
AKCIIEPUMEHTAIBHBIX HarpeBaTelIbHbIMU JESITEIbHOCTU
3aJad Mo TeMe npubopamu B Ilo3naBarenbHbIe:
«IToarpymma COOTBETCTBUH C npaswiaMu | [IpoBomsaT cpaBHeHUE U
raJIOT€HOB)» TEXHUKU 0€30I1aCHOCTH, KJ1acCU(DUKALHIO 10 33/1aHHBIM

ONMCHIBAaTh XUMUYECKUI KpUTEPUSIM

JKCIIEPUMEHT ¢ oMomiblo | KoMmmykaruBHbIe:

A3bIKa XUMHH, JI€1aTh HaxonsT obmiee pemenue

BBIBOJIBI 110 PE3YJIbTaTaM y4eOHOM 3amaun

JKCIIEPUMEHTA.

Ilonyuam eo3modicnocmo

HAY4Uumscs: 0OCO3HABATh

HE0OXOIMMOCTb

cobmonenus npaBuiTh u

OT nns coxpaHeHUs

CBOETO 3/10pOBbs U

OKPYKarOIIUX

36. | Kucmnopon Crpoenue aroma u ayutotponust | Hayuamcs:, PeryasituBHbIC: Crpemiienue K

KHCJIOpO/JIa; CBOMCTBA U
MPUMEHEHUE €r0 ATTIOTPOITHBIX
Moaupukanumii. JIabd. onbITHI:
28. Ilonyuyenue

Y paclio3HaBaHHWE KUCIOPOAA

XapaKTepHU30BaTh CTPOCHUE
MOJIEKYJIBI KHCJIOPO/a,
COCTaBJIATh XUMHYECKHE
ypaBHEHHUS,
XapaKTePHU3YIOLINE
XUMHYECKHE CBOMCTBA

Pasnmuyaror crioco6 u
pe3yabTar IeUCTBUSA
Ilo3HaBarebHBIE:
Biageror obmuM npuemMom
penieHus 3aaau
KommykaruBHblie:

3I0POBOMY
00pa3y >XU3HU




KHCIIOPOJ1a, OOBSICHATH
MPUMEHEHHUE aJTIOTPOITHBIX
Moau(pUKAIUNA KHCIOPO/a,
OIMCHIBATH JTAOOPATOPHBIC
Y TIPOMBIIIUICHHBIC
CIOCOOBI MOTY4YEHUS
KHCITIOPOJIa .

THonyuam eo3mooicHocmo
HAyuumscsi: TPAaMOTHO
o0paiaThCsi ¢ BeIeCTBAMHU
B ITOBCEIHEBHOM KU3HU

JloroBapusarorcs o
COBMECTHOMU JESATEIBHOCTH
10/l PyKOBOJACTBOM Y4YHUTEIIS

37. | Cepa, ee pusnyekue u Crpoenue aroma u ayutotponust | Hayuamcs:, PeryasituBHble: DopMupyroT
XUMUYECKNE CEpBHI; XapakTepu30BaTh cTpoeHue | Pazmuuaror criocod u OCHOBBI
CBOMCTBa CBOICTBA U IPUMEHEHUE MOJIEKYJIBI CEPbI pe3ynbTaT AeiCTBUS 9KOJIOTUYECKOTO

pOMOMYECKON Cephl. 00BSACHATH 3aBUCHMOCTD Ilo3naBarenbHbIe: MBILLUIEHUS
JdemoHcTpauuu: CBOWCTB CEPBI OT €€ Bnageror obmuM npuemom
BzanmoneiictBue cepbl nonoxenust B [ICXD JI.LU. | pemenus 3aga4
C MeTaJUIaMH, BOJIOPOJIOM U MeneneeBa, cOCTaBIIsATh KommykarusHble:
KHCIIOPOJIOM. XUMHUYECKHUE YpaBHEHUS, JloroBapuBaroTcs o
JIab. onbITHI: XapaKTepu3yrolue COBMECTHOM JeSTeIbHOCTH,
29. I'opeHne cepsl Ha BO3lyXe | XMMUYECKHE CBOMCTBA MPUXOJS K 00IIEMY PeLeHUI0
U B KHCIIOpOJIE cepbl, OOBSICHATh
IIPUMEHEHUE AJUIOTPOITHBIX
Mo u(UKaLUi cepbl
Tonyuam eo3mooicnocmo
HAY4umscs: TPaMOTHO
00paIaThCs ¢ BEIIECTBAMU
B IIOBCEJHEBHOM KU3HHU
38. | CoemuueHus cephl Oxkcuppl cepsl (IV) u (VI); ux Hayuamcs:, PeryasituBHbIC: DopMHUPYIOT
MIOJIyYEHHUE, OINMCHIBaTh CBONCTBA Y4YUTBIBAIOT IPAaBUJIO B MHTEpEC K
CBOICTBA U IIPUMEHEHUE COEIMHEHUH Cephl, IUTAaHUPOBAHUU U KOHTPOJIE KOHKPETHOMY
COCTaBJISITh YpaBHEHHUS croco6a peneHus XUMHYECKOMY

peakiuu,

Ilo3znaBareanLHbIE:

OJIEMCHTY, ITIOUCK




COOTBETCTBYIOILAX
«UEMOYKe» MPEBPALLECHUN
Honyuam eozmoxcnocms
HAy4UumvCa.:
IIPOTHO3UPOBATH

Hcnons3yror nouck
HeoOxoauMon nHpopmaIuu
JUTSL BBITIOJTHEHUS Y4€OHBIX
3aJaHUH ¢ HUCIOJIL30BAHUEM
y4eOHOI JTUTPaTypHI

JOTIOJIHUTEIIbHON
uHdOpMAIIH O
HEM.

XUMHUYECKHE CBOMCTBA KommykarusHble:
BEILIECTB HA OCHOBE UX Kontponupyror nelicreue
CBOWCTB U CTPOECHMUS napTHepa
39. | CepHas KuCIOTa Kak CepHnast KucCIOTa Kak Hayuamcs:, PeryasituBHble:
AJIEKTPOJIUT U €€ COJIN AJIEKTPOJIUT U €€ OINMCHIBaTh CBONCTBA Paznunuatot criocod u
COJIM, UX IPUMEHEHHE B CEpHOI KUCIIOTHI, B XO€ pe3yabTaT e CcTBUs
HapOJHOM XO3HCTBE. npoBeneHus nadoparopusix | [lo3naBaresibHbIE:
JleMoHCTpanum: OIBITOB , IPOBOANUTH Brnaneror obummM npuemom
O0pa3iubl IpUPOIHBIX KAUeCTBEHHYIO PEaKIUIO Ha | PEIICHUs 3a1a4
coenuHeHni ceprl. OOpasipl cynasdar - noH KommykaTuBHbI€:
BaXHEHILINX JIJIs1 HAPOJIHOTO Ilonyuam eo3modrcrocms JloroBapuBatroTcs o
X035HCTBa Cyib(}aToB. HAYYUMbCA! COBMECTHOM JI€ATEIbHOCTM,
JIab. ombIThI: XapakTepu30BaTh 0cOObIE MPUXOJAT K 00IEMY PEIIEHHUIO
30. CpoiicTBa pa30aBiIeHHOI CBONCTBa
CEPHOM KUCIIOTHI KOHILICHTPUPOBAHHOM
CEPHOM KUCIIOTHI
40. | CepHas KHCIOTa Kak Cepnast KucioTa Kak Hayuamcs :cocTaBnsaTh PeryasituBHble: WcneiThiBatoT
OKHCIIUTEIb. OKHCIIUTEIb. [Ipon3BOACTBO ypaBHenusi OBP ¢ [L1anupyroT cBOM JEHCTBUS B YYBCTBO
[Tonyuenue u CEpHOM KHUCIIOTHI U €€ Y4acCTHEM CEPHON KHUCIIOTbI, | COOTBETCTBUHU C IOCTaBICHHOMN rOpJOCTH 3a
IIPUMEHEHNE CEPHOI IIPUMEHEHNE OIKCBIBATh 00JaCTH 3ajjaueil U yCIOBUsIMU €€ POCCHICKYIO
KHUCIIOTbI IIPUMEHEHUS CEpHOM peanuzauuu HayKy
KHCIJIOTBI ITo3naBarenbHbIC:

Ilonyuam eo3modscrocms
Hay4umucs. TPUBOJIUTH
MIPUMEPHI YpaBHEHUI
peaxkiLuii, Iexanmx B
OCHOBE MPOU3BOJCTBA

Bnazgeror o6uum npueMom
peleHus 3aaay
KommykaTruBHbI€:
KonTtonupytot neiictBus
napTHepa




CEPHOM KUCIIOTHI

41. | IIpakTnyeckas Pemenue skcniepuMeHTanbHbiX | Hayuamca: oOpamarecsi ¢ | PeryjasiTuBHble: Ymeror
padora NeS 3aga4 no teme «lloarpynmna 1ab0opaTOPHBIM OcCyIIeCTBIAIOT MOIIAroBbIi YOpaBIsATh CBOEH
Pemenne KHCIIOpO/1a» 000py/10BaHUEM U KOHTPOJIb IO PE3YNIbTaTy [I03HABaTEJIbHOM
AKCIEPUMEHTAIbHBIX HarpeBaTelbHbBIMU JeSITENbHOCThIO
3aJa4 1o TeMe npubopamu B Ilo3naBarenbHbIE:

«IToarpymnmna COOTBETCTBUHM C npaBwiiaMu | CTposT peueBoe
KHCIIOpO/iay TEXHUKU 0€3011aCHOCTH, BBICKA3bIBaHUE B YCTHOU U
ONMCHIBATh XUMHUYECKHI nmucbMeHHOU (hopme
SKCIIEPUMEHT C IOMOIIbIO
SI3bIKA XMMUH, JeaTh KommykaruBHblIe:
BBIBOJIBI IO pe3yJIbTaTaM Y4YuTHIBaIOT pa3Hbie MHEHUS U
IKCIIEPUMEHTA. CTPEMSITCSI K KOOpAUHAIIII
Ilonyuam 6o3modcnocmu Pa3IMYHBIX O3ULUHI B
HAy4umscs.: 0CO3HABaTh COTPYJIHHYECTBE
HEOOXOIUMOCTE
cobmonenus npaswiTh u
OT nns coxpaneHus
CBOETO 3/10pOBbs U
OKPYKaIOLIUX
42. | A30T u ero cBoiicTBa Crtpoenue aToMa U MOJIEKYJIbI Hayuamcs:, PeryasitTuBHbIe: DopMUpYIOT
a30Ta; XapaKTepHu30BaTh cTpoeHue | [lmaHupyroT cBOM IEHCTBUA B | HHTEPEC K
CBOICTBa a30Ta Kak MPOCTOT0 aTOMa M MOJIEKYJIbl a30Ta, | CBA3M C IIOCTABJICHHOM 3a/1aueil | KOHKPETHOMY
BEILECTBA O00BSACHATH 3aBUCUMOCTD U YCIIOBUSIMM €€ PELICHUS XUMHYECKOMY
CBOICTB a30Ta OT €ro Ilo3naBarenbHbIe: JJIEMEHTY

nojoxenus B I[IICXD JI.1.
MeHnpaeneeBa, COCTaBIATh
XUMHUYECKHUE ypaBHEHUS,
XapaKTEPHU3YIOITHE
XUMHUYECKHE CBOMCTBA
azora [lonyyam
BO3MONCHOCHb HAYYUMBCAL:
rPaMOTHO 00OpaIaTbes ¢

CraBat u GopMyTUPYIOT LIETH
1 Ipo0JIeMBbl ypoKa
KommykaruBHbIe:
AJIEKBaTHO WCIIOJIb3YIOT
pedeBbIe CpeAcTBa I

3¢ HeKTUBHOTO pelICHHs
KOMMYHUKATUBHBIX 3a/1a4




B€IICCTBAMU B
HOBCGI[HCBHOﬁ KHN3HHU

43. | AMMHaK U €ro AMMUaK, CTpoeHHe, CBOMCTBa, | Hayuamcs: onuchiBaTh PeryasitTuBHblie:
coequnenus. Conu [IOJIy4YE€HHUE U IPUMEHECHHUE. CBOMCTBA aMMHuakKa B xone | Ilmanupyror cBou nencTBus B
aMMOHUS Conu aMMOHMSI, X CBOWCTBA U | MIPOBEJCHHUS JIAOOPATOPHBIX | CBSI3U C TIOCTABJICHHOM 3a1a4ueit

IIPUMEHEHUE. OTIBITOB, TPOBOJUTH U YCIIOBUSIMU €€ PELICHMUSI
Jla0. onbITHI: KauecTBEHHYIO peakiuio Ha | [lo3HaBaTe/bHbIE:
31. U3yueHue cBOICTB VOH -aMMOHMUS CraBsar u GOpMyTUPYIOT LETH
aMMHaKa. Ilonyuam eozmodrcnocms 1 Tpo0IeMbl ypoka
32. Pacno3HaBaHue coneit Hay4umscs: IPUBOJUTD KommykaruBHble:
aMMOHMUS IIPUMEPBI YpaBHEHU Konrponupyror aeiicreus
peaKkLyii, JIeXKanmx B rapTHepa
OCHOBE IIPOMBIIIUIEHHBIX
CIOCOOOB TIOJTYYCHHSI
aMMuaKa
44. | Okcugpl a3ora Oxcunpt azota(ll) u (1V) Hayuamcs:, PeryasiTuBHble:
ONUCHIBATH CBOMCTBA Y4YUTHIBaIOT IPABUIIO B
COEIMHEHUH a30Ta, IUTAHUPOBAHUU U KOHTPOJIE
COCTaBJISITh YpaBHEHHUS crocoba penieHus
peakuuid, Ilo3naBareanHbIE:
COOTBETCTBYIOLUX Hcnonp3yroT nouck
«IIETIOYKe)» TMPEeBpaICHUI HeoOxoauMon nHpopmMauu
Ionyuam 6o3modicnHocmo UTSL BBITIOJIHEHHS Y4eOHBIX
HAYYUmMvCa: 3a/IaHul C UCIIOJIb30BaHUEM
IIPOrHO3UPOBATH yueOHOU JTUTpPaTyphl
XUMHYECKHUE CBOMCTBA KommykarusHbIe:
BEILIECTB HA OCHOBE UX KoHntponupyrot nelicteue
CBOMCTB U CTPOCHHUS napTHepa

45. | A30THas KHCJIO0Ta KaK A30THasi KUCJIOTa KaK Hayuamcs:, PeryasitTuBHbIe:

BIIEKTPOJIUT, €€
IIPUMEHEHUE

JIIEKTPOJIHT, €€
CBOWCTBA U IPUMEHEHUE.
JdemoncTpauuu:
OO0pa3ibl BOKHEUITX

OIMMCEHIBAaTh CBOMCTBA
a30THOH KHCIOTEI, B X0JI€
MPOBENICHUS JTA0OPATOPHBIX
OITBITOB

Paznmuyaror crioco6 u
pe3ynbTaT e CTBUS
Ilo3naBarebHbBIE:
Brnagerot obumm npueMom




JUISl HAPOJAHOT'O X0351MCTBa
HUTPATOB.

Jlad. onbITHI:

33. CpoiicTBa
pa30aBIIEHHOW a30THOM

Honyuam eo3zmoorcnocms
HAY4yumuvcs. COCTaBISATh
«UETIOYKW» NPEBPALCHUI
1o a30Ty

pelieHus 3agad
KommykaTuBHbI€:
Jlorosapusarorcs o
COBMECTHOM JI€ATEIbHOCTM,
MPHUXOJIAT K 00IIEMY PEIICHUIO

KHUCJIOThI
46. | A30THas KHCIIOTa KaK A3OTHas KMCJIOTa Kak Hayuamcs :cocTaBisiTh PeryasitTuBHbIe:
OKHUCIIUTEIb, €€ okucnurens. Hurparsl u ypaBHeHus OBP ¢ [ImanupyroT CBOM IEUCTBUS B
MOJTy4yeHue HUTPUTHI, TpoOIeMa Ux y4acTHEM a30THOU COOTBETCTBHHM C [TOCTABJICHHON
COZIEP)KaHUs B C/X MPOJIYKIIMU. | KUCIOTHI, IPUMEHATH COJIM | 3a]laueil U yCIOBUAMU ee
A3OTHBIE yI0OpeHUS A30THOM KHCJIOTHI B peanmzanuun
JdemMoHcTpanum: [IPaKTUYECKON Ilo3HaBaTenbHbIE:
BzaumogeiictBue JeSITeNbHOCTH, IPOBOANUTE | BrageroT oOmmm mpuemom
KOHLIEHTPUPOBAHHOM a30THOM | KAYECTBEHHYIO PEAKIIMIO HAa | PELICHMs 33134
KHCIIOTBI C MEJIBIO. HUTPAT - HOH KommykaruBHbIe:
JIab. onbITHI: Ionyuam eozmodicnocmo KonTtonupyror nenctBus
34. B3auMojieicTBre HAYYUMbCA. napTHepa
KOHLIEHTPHUPOBAHHOM a30THOM | XapaKTepu30BaTh 0COObIE
KHCIIOTHI C MEJIBIO CBOIiCTBa
KOHILICHTPUPOBAHHOM
A30THOU KHCIIOTBI
47. | docdop. Crpoenue aroma u ayuiotponust | Hayuamces: PeryasituBHbIE: DopMHUPYIOT
Coenunenus dbocdopa, cBoiicTBa 6eoro U XapakTepu3oBaTh cTpoeHue | [ImanupyroT cBou nAeCTBUA B MHTEpEC K
dochopa. ITousTHE O KkpacHoro (ocdopa, nx atoma ¢ochopa, OOBSICHIATH | CBSA3M C MOCTABIICHHOM 3a71aueil | KOHKPETHOMY
bochopubIx npuMmenenue. OCHOBHBIE 3aBHCHMOCTb CBOMCTB U YCIIOBUSMH €€ PELICHHUS XUMHUYECKOMY
yIOOpeHUsIX coenuHeHus: okcup docdopa dbocdopa ot ero Ilo3naBarenbHbIE: 3JIEMEHTY, TTOUCK
(V) u oprodochopnas kuc- nonoxkenus B [ICXD JIL.U. | CraBar u popMynupyroT HeTH | JTOTOTHUTEIHHON

noTta, ¢pocharer. DocopHbie
yI0OpeHws.
JdemoHcTpauuu:

OO6pa31bl TPUPOAHBIX
coenuuenuit pocdopa.

MeHnpaeneeBa, COCTaBIATh
XUMHUYECKHE YPABHEHMUS,
XapaKTEPHU3YIOITHE
XUMHYCCKHE CBOMCTBA
asora

1 Ipo0JIeMBbl ypoKa
KommykarusHble:
AJIEKBAaTHO UCIOJIb3YIOT
pEUeBbIE CPEACTBA IS
3¢ HEKTUBHOTO peIICHUS

uHpOpMaIK O
HEM.




OO0pa3iubl BOKHSUITNX JUIS
HApOJIHOTO XO35HCTBA
docdaros.

Jlab. omnbIThI:

35. 'openue dochopa Ha
BO3/yX€ U B KUCIIOPOJIE.

36. PacrioznaBanue ocdaron

B pe3yJIbTaTe NpOBeACHUS
71a00paTOPHBIX OIIBITOB,
IPOBOJUTH KAYECTBEHHYIO
peakiuio Ha gocdar - HoH
Ionyuam 603moocHOCMb
HAY4umuvcs: ONUCHIBATDH
du3HUecKue U XUMUIECKHE
HPOLIECCHI, SABISIOLINECS
9acThI0 KPYTOBOPOTA
BEILIECTB B MIPUPOJIC

KOMMYHUKATHUBHBIX 3aa4

48. | Yraepon Crpoenue aroma u ayutorponust | Hayuamcs: PeryasituBHbIE: DopMUpYIOT

yriepoja, CBOMCTBa €ro XapakTepu3oBarh crpoeHue | Pasznmuuator criocob u UHTEpecc K
MoauduKkanmii u ux aToma yrjiepoja, pe3ynbTar e CTBUS KOHKPETHOMY
IIPUMEHEHUE. O0O0BSCHATH 3aBUCHMOCTD Ilo3naBarenbHbIE: XUMHYECKOMY
JdemoHcTpauuu: CBOWCTB yIjepojia OT €ro Bnaneror o01uM npuemom AJIEMEHTY, MMOUCK
[Tornomenue yriaem nojoxenus B [IICXD JI.1. peuieHus 3aaa4 JOIIOTHUTEIILHOU
PaCTBOPEHHBIX BEIIECTB WJIH MeneneeBa, COCTaBIATh KommykaTuBHbIe: uH(dOpMaIIH O
ra3zoB. BoccranoBnenune meau XUMHUYECKHE YPABHEHMUS, JloroBapuarorcs 0 HEM.
U3 €€ OKCHU/IA YTJIEM. XapakTepHU3yrolne COBMECTHOM JIEATETLHOCTH
Jla0. onbIThI: XUMHUYECKHUE CBOMCTBA 10/ PYKOBOJCTBOM YUHUTEIIS
37. I'opeHue yrist B KUCIOPOAE | yriepoaa

Honyuam eo3moorcnocms

HAay4umuvcs. OIMCHIBATH

bu3nYecKue U XUMHYECKHEe

IIPOLIECCHI, ABISAIOIINECS

4acThbIO0 KPyroBOpOTa

BEUIECTB B IPUPOJIE

49. | Oxcugpl yriepozaa Oxkcunst yrnepoaa (I1) u (IV), Hayuamcs:, PeryasituBHble: DopMUpPyIOT

170'¢ OTHMCHIBATh CBOMCTBA Y4YUTHIBaIOT IPABUIIO B yMEHHUE
CBOICTBa U IPUMEHEHUE OKCHJIOB yIJiiepoja, MJITAHUPOBAHUM U KOHTPOJIE HCII0JIb30BaTh

COCTaBJISITh YpaBHEHUS
peakuuu,
COOTBETCTBYIOIIUX

croco0a perieHus
ITo3HaBarenbHBIE:
Hcnonb3yror nouck

3HAHUS B OBITY




«UEMO0YKe» MPEBPALLEHUH .
HPOBOJUTH Kau€CTBEHHYIO
pPEAKIUIO 110
pacro3HaBaHUIO

HE0O0X0IMMOHN HH(pOpMAITU
JUTSI BBITIOJTHEHUST YUeOHBIX
3aJlaHUM C UCIIOJb30BaHUEM
y4eOHON TUTPATypPhI

YIJICKUCIIOTO ra3a KommykarusHble:

Ionyuam eozmodicrocmo KonTponupyor neiictBue

HAYy4Umoca. napTHepa

IIPOrHO3UPOBATH

XUMHYECKHE CBOMCTBA

BEIIIECTB HA OCHOBE UX

CBONCTB U CTPOCHHUS

50. | YronpHas KHCIIOTA U VYronbHas kucnora. Conu Hayuamcs: PeryasituBHble: DopMupyroT

e€ conu. YIOJIbHOU JIaBaTh OIPENEICHUS Paznunuatot crioco0 u YMEHUS
XKecTkoCTh BOABI U KHMCIIOTBI: KaJIbIIUT, COJA, HNOHATHAM «KECTKOCTh pe3yabpTaT IeHCTBUSA UCIIOJIb30BaTh

CcIocoOBI eé
yCTpaHCHHS

MOTAaI, UX
3HAYEHHE U MPUPOJIE U KUZHU
YeJIOBEKa.

XKecTtkocTb BOJBI U CIOCOOBI €€
YCTpaHCHHS.

JdeMoHcTpanuu:

O06pa3iubl NpUPOTHBIX
COCIMHEHUH yriepoJa.
OO0pa3ipl BaKHEUIIUX 15
HapOJHOTO XO351CTBa
KapOOHATOB.

Jlad. onbITHI:

38. Ilonydyenue yronbHOU
KHUCIIOTHI ¥ H3y4YCHHE €€
cBorictB. 39. Ilepexon
KapOOHATOB B
THJIPOKapOOHATHI.

40. Paznoxxenue
THJIpOKapOOHATa HATPUS

BOJIbD» ,OIIUCHIBATH
CBOWCTBA yTrOJIbHOM
KHMCJIOTBI, COCTABIISATh
YpaBHEHUS PEaKIU,
COOTBETCTBYIOLIUX
«UEMOYKe» MPEeBpalICHUH ,
COCTaBJISITh Ha3BAHUS
COJIEH YTOJIBHOM KHUCIIOTHI,
IIPOBOJUTH KaUECTBEHHYIO
peakInio Ha KapOoHar -
HOH

Ionyuwam eozmodicrocmo
HAYyYUmvCa.
IIPOrHO3UPOBATH
XUMHUYECKHUE CBOMCTBA
BEIIECTB HA OCHOBE UX
CBONCTB U CTPOEHHUS

Io3HaBare/bHbBIE:

Bnageror obmuM npuemom
perieHus 3aaau
KommykaTruBHbI€:
JloroBapuBarorcs o
COBMECTHOM JIESATENBHOCTM,
MIPUXOIST K OOIIeMY PEIICHUIO

3HaHUA B ObITY




51.

Kpemnnii

CrpoeHue atoma KpeMHHUS;
KPUCTAJUIMYECKUA KPEMHHUIA,
€ro CBOMCTBA U IIPUMEHEHHUE

Hayuamcs:,
XapaKTepHU30BaTh CTPOCHUE
aTomMa KpeMHHUsI, OOBACHATD
3aBHCHMOCThH CBOMCTB
KPEMHHUSI OT €ro
nonoxenus B I[ICXD JI.1.
MenneneeBa, COCTaBIISITh
XUMHUYECKHE YPABHEHMUS,
XapaKTePHU3YIOIIHe
XHMHYECKHE CBOMCTBA
KpEMHUS

THonyuam eo3moorcnocms
HAy4umucsi: TPaMOTHO
oOpariarbcs ¢ BelleCTBaMU
B IOBCEIHEBHOMN KU3HU

PeryasituBHbIe:
AZIEKBaTHO BOCIIPUHHUMAIOT
IIPEIUIOKEHHS] U OLIEHKY
YUUTENS U OAHOKIIAaCHUKOB
Ilo3naBarenbHbIe:
Bribupator Hanbonee

3¢ (eKTUBHBIE CTIOCOOBI
pelieHus 3anad,
KOHTPOJIHUPYIOT U OIIEHUBAIOT
IIPOLIECC U PE3YIIBTAT
JeSITETbHOCTH
KommykaruBHbI€:
JloroBapuBarorcst o
pactipeneneHnu GpyHKIUHA 1
poJieil B COBMECTHOM

DopMUpYIOT
HMHTEpeca K
KOHKPETHOMY
XUMHUYECKOMY
AJIEMEHTY, MMOUCK
JIOTIOJTHUTEILHOMN
UHPOPMAITUH O
HEM.

JIeSITEILHOCTH
52. | CoennHEeHUS! KPEMHUS Oxcun xpemuus (IV), ero Hayuamcs:, PeryasituBHbIC:
MIPUPO/IHBIE OIKCHIBaTh CBOWCTBA Y4UTHIBAIOT IPaBUJIO B
pazHoBUAHOCTU. CHIIMKATHI. OKCHJIa KPEMHHUS, IUTAHUPOBAHUU U KOHTPOJIE
3HaueHUE COeAMHEHUM COCTaBJIATh YPABHEHUS croco0a pereHus
KPEMHMS B )KUBOM M HE)KMBOM | peaKLMii, Ilo3HaBarenbHbIE:
IIPUPOJIE. COOTBETCTBYIOIUX Hcnone3yroT nouck
JdemoHcTpauuu: «IIETOYKe» MPEBpaIIeHUH . | HeoOXoIMMOM nHMOpMaIU
OO6pa31bl TPUPOAHBIX IPOBOJUTH KAYECTBEHHYIO | JJIsl BBIOJHEHUS y4eOHBIX
COCIMHEHUN KPEMHHUSI. pEeaKkIUI0 Ha CUJIMKAT - HOH | 33/IaHU# C MCII0JIb30BAaHUEM
JIa0. onbITHI: Ionyuwam eozmodicrocmo y4eOHO JTUTpaTyphl
41. IlonyyeHue KpEMHEBOM HAYYUMbCA! KommykaTruBHbI€:
KHMCJIOTBI U U3yYEHHE €€ IIPOrHO3UPOBATH Y4UTBHIBAIOT pa3HbIE MHEHUS U
CBOICTB XUMHUYECKHE CBOMCTBA CTpEMSTCS K KOOPAWHAIIH
BEIIECTB HA OCHOBE UX Pa3IMYHBIX NO3ULINN B
CBOWCTB U CTPOCHMUS COTPYJHHYECTBE
53. | CunukaTHas [ToHsiTHE O CUITMKATHOM Hayuamcsa: PeryasitTuBHbIie: DopMUPYIOT




MPOMBIIIJICHHOCTh npomsiieHHocTd. CTeko, PaKTUYECKOMY Paznuuatot criocob u NOHUMAaHNe
LIEMEHT, KepaMuKa. IPUMEHEHUIO COeIMHEHUH | pe3yabTar Al CTBUS 0ocoOeHHOCTeN
JdemMoHcTpanum: KpeMHUs Ilo3HaBaTenbHbIE: JKA3HU U TPyZAa B
OO0pa3s1pl cTeks1a, KepaMHKH, Tonyuam 6o3modrcnocms Brnaneror obummM npuemom YCIIOBHUSAX
IIEMEHTa HAYYUMobCcs: peleHus 3aaay UH(pOpMaTH3AIUN
IPOTHO3HPOBAThH KommykarusHble: o01ecTa
XAMHUYECKHE CBONWCTBA JloroBapuBaroTcs o
BEILIECTB HA OCHOBE UX COBMECTHOM JeSITeTbHOCTH
CBOWCTB M CTPOCHUS O] PyKOBOJICTBOM YUHUTEIISI
54. | IIpakTnyeckas [Tonmy4yenue, cobupanue u Hayuamcs: oOpamatecsi ¢ | PeryasiruBHble: OBnanenue
padora Ne6 pacno3HaBaHue 1abopaTOPHBIM OcCyIIecTBIAIOT MOMIATOBBIN HaBBIKAMH JIJIS
[Tonmyuenue, ra3oB 000pyI0BaHHEM U KOHTPOJIIb IO pe3yJabTaTy NPaKTUIECKOM
cobupaHue u HarpeBaTeIbHbIMU JeATeNbHOCTU
pacrio3HaBaHUE Ta30B npubopamu B IMo3naBareibHbIe:
COOTBETCTBHH ¢ npaBmwiaMu | CTposT peueBoe
TEXHUKU 0E€30I1aCHOCTH, BBICKa3bIBaHHE B YCTHOU U
OIUCBIBATh XUMHUECKUI IIUCbMEHHOHU (hopme
SKCIIEpPUMEHT ¢ momonipio | KommykaTruBHbIe:
A3bIKa XUMHH, JeTaTh Y4uTHIBAIOT pa3Hble MHEHUS U
BBIBOJIBI 110 pe3yJabTaTaM CTpeMATCS K KOOpAMHAINH
JKCIEPUMEHTA. Pas3INYHbIX MO3UIHH B
Tonyuam eo3mooicnocmo COTPYIHUYECTBE
HAY4umuvcs: 0OCO3HABATh
HEOOXOIUMOCTH
cobmoaenus npaBuialh u
OT nns coxpaneHus
CBOETO 37I0pOBbSl U
OKPY’KaroIUX
55. | O600IeHNE IO TEME Hayuamca: o600maTh PeryasiTuBHble: Bripaxator
«HemeTtamibn 3HaHMS U NIPEJCTaBIATh UX | BHOCAT HEOOX0qMMBbIE aJIeKBaTHOE
cXeM, Tabuull, KOPPEKTHUBHI B ICHCTBUE TIOCNIE | TOHUMaHUEe

Mpe3eHTaun

€ro 3aBCpHICHNUA HAa OCHOBE €Io0

NPUYUH ycrexa u




ydeTa CIIeTaHHBIX OIIHMOOK

Ilo3naBarenbHbIE:

Crposrt peueBoe

BBICKA3bIBaHUE B YCTHOU U

MUCbMEHHOU (hopme

KommykarusHbIe:

Koppektupyror neicraus

napTHEpa

HEeycrexa
yueOHOM
JEeSITETbHOCTH

56.

Konrtpoabnas
padora Ne3 o teme
«Hemeramibny

KoHTponb npeaMeTHbIx u
MeTarpeIMETHBIX yUeOHBIX
JIENUCTBUM 110 TEME
«Hemeramnbi

Hayuamcsa: npumeHsaTh
MOJIyYeHHBIC 3HAHUS U
chopMUpOBaHHBIE YMEHUS
JUTSL peIIeHusT y9eOHbIX
3a1a4

PeryasituBHbIe:
OCYIIECTBJISIFOT MOIIArOBbIA U
HUTOTOBBII KOHTPOJIb 110
pe3ynbTary
Ilo3HaBaTenbHbIE:

CTPOSIT pE4EBOE BBICKA3bIBAHUE
B YCTHOW U NIHCbMEHHOU
dhopme

KommykaruBHbIe:
YUYUTBIBAIOT Pa3HbIC MHEHUS U
CTPEMSITBCS K KOOPANHALNN
Pa3IMYHBIX MO3ULIHUN B
COTPKYJHUYECTBE

IIposiBnstoT
OTBETCTBEHHOCTh
3a pe3yabTaThl

Tema 5. O0001mIEHNE 3H

aHMii 10 XMMHUM 32 KYPC 0CHOBHOM K0JbL. [loaroroska k urorosoii arrecrauuu (I'MA) (104.)

57.

[Tepuonnueckuit
3aKOH U
[Tepuoanueckas
crucTrema

JI. 1. Menpaeneena B
CBETE TCOPUU
CTpOEHHUsI aTroma

[Tepronnueckuii 3aKOH 1
[Iepnonnueckas cucrema
XUMUYECKHX DJIEMCHTOB

. Y. Menneneena.
DduzndecKkuil CMBICI
MOPSIAKOBOTO HOMEPA
3JIEMEHTa, HOMEPOB NEPUOIA U

IpYIIIIHL.

Hayuamcs: o600marh
UH(POPMAITHIO TI0 TEME B
BUJIC CXEM, BBITIOJIHSTH
TECTOBBIE 3aJIaHHS

PeryasituBHblie:

[lmanupyroT CBOM OEHUCTBHUS B
COOTBETCTBHH C MTOCTABJICHHON
3a/1a4eil ¥ yCIOBUSIMH €€
peanuzanuu
Ilo3HaBaTenbHBIE: CTABAT

1 GOPMYITUPYIOT LENH U
po0GJIeMbl YPOKa; OCOZHAHHO U
MIPOU3BOJILHO CTPOSIT B YCTHOM
Y MMUCbMEHHOU (popme
KomMMmyHukaTruBHbIe:

[IposBisitoT
OTBCTCTBCHHOCTH
3a pe3yabTaT




Bnanenue MOHOJIOTUYECKOUN U
JTUAIOTHYECKO (hopMaMu
peuun

58. | 3akoHoMepHOCTH 3aKOHOMEPHOCTH Hayuamcs :0600mars PeryasituBHbI€:
WU3MEHCHUS CBOWCTB W3MEHCHHUSI CBOWMCTB 3JICMEHTOB | MH(OpPMAIIHIO 110 TeME B Paznuuatot criocod u
AJIEMEHTOB M UX Y UX COCTUHCHUI B TIEPUOJIaX U | BUJIE CXEM, BHITIOTHSITH pe3ynabTaT NeHCTBUS
COCIMHECHUN B TpyIIax B CBETE TECTOBYIO paboTy, Ilo3naBarenbHbIE:
MepHUoax M rpymmax MIPEJICTABICHUI O CTPOCHUHN Brnazgeror obumm npueMom
B CBETE aTOMOB DJIEMEHTOB. 3HaUCHUE pelieHus 3aaad
NpeCTaBICHUH O [Tepuoauaeckoro 3akoHa KoMMmykaTuBHbBIE:
CTPOCHHUU aTOMOB JloroBapuBaroTcs o
DJIEMEHTOB. 3HAUCHHE COBMECTHOMW JESTEIIBHOCTH
[Tepuoamaeckoro MOJT PYKOBOJICTBOM YUHTENS
3aKOHa

59. | Buabl xuMuueckux Buabel xXuMuueckux cBsA3€el U Hayuamcs: 0600mars PeryasituBHbIC:

CBSI3EU U THUIIBI TUTIBI KPUCTATUICCKIX UH(POPMAITUIO TIO TEME B Paznmnuarot criocob u

KPUCTAIUTHYECKUX pemieTok. B3zanmocBs3b BUJIC TaOJUIIBI, BHIIONHATE | PE3ybTaT JCHCTBUS

pEIIeTOK. CTPOCHHS M CBOMCTB BEIIIECTB TECTOBYIO paboTy IMo3HaBaTenbHbBIE:

B3aumMocss3p Brnaneror obummM nmpuemom

CTPOCHUS U pelreHus 3aaad

CBOMCTB BELIECTB KommykaruBHbIe:
KonTponupytor nerictBus
napHepa

60. | Knaccuduxanus Knaccudpukanms xummueckux | Hayuamca: 06001maTh PeryasiTuBHble:

XUMHYCCKUX peaKHI/Iﬁ
110 Pa3INYHbBIM
IMPpHU3HAKaM.

peaxkuuii o pa3InuyHbIM
MpU3HaKaM (YKCII0 U COCTaB
pearupyromux 1
00pa3yromuxcsi BEIIeCTB;
HaJIM4Yue TpaHUIIb pasnena ¢as;
TernoBor AP PeKT; n3MeHeHne
CTENEHEH OKUCIIEHUs aTOMOB;
HCIOJIb30BaHUE KaTallN3aTopa;
HanpaBlIeHNE TPOTEKAHMUs).

uHbOpMAIHUIO IO TEME B
BUJIE CXEM, BBITIOJIHATH
TECTOBBIE 3a/1aHUA

Paznuyaror crioco6 u
pe3yabTar IeUCTBUSA
IHo3naBarenbHbIE:
Bnageror obumm npuemom
pelieHus 3agau
KommykaTruBHbI€:
JloroBapuarotrcs 0
COBMECTHOM JEATEIbHOCTH
MO/l PYKOBOJCTBOM YUHUTEIIS




61.

Cxkopoctb
XUMUYECKHUX PEaKIUi

CKOpOCTh XMMHUYECKUX
peakiuii U paKTopBI,
BIIMAIOIIINUEC HA HEC

Hayuamcsa: o600marb

uHbOpMAIHUIO IO TEME B

BUJIE CXEM, BBIIIOJIHATH
TECTOBYIO paboTy

PeryasituBHbIe:
Paznuyarot crioco6 u
pe3yabpTar e CTBUs
Ilo3HaBaTenbHbIE:
Brnaneror obummM npuemom
pelieHus 3agad

HNwmerot
IIEJIOCTHOE
MHPOBO33pEHHUE,
COOTBETCTBYIOILIE
€ COBPEMEHHOMY
YPOBHIO pPa3BUTHS

KommykaruBHble: HayKH
Kontponupyror neictBus
napTHepa
62. | Kimaccudukanus [IpocTeie u cinoKHbIE Hayuamcsa: o6o0math [IposiBnsitoT
HEOPraHUYECKUX BeliecTsa. MeTtaisl u UH(POPMALTUIO TI0 TEME B noOposKenaTenbH
BEIIIECTB HEMEeTaJUIbl , COCTaB, BUJIE CXEM, BBIMIOJIHATH OCTh,0T3BIBUNBOC
KJ1acCU(UKAIHS TECTOBYIO palboTy Th, KaK
63. | CsoiicTBa OO6mue xumuueckue cBoiictBa | Hayuamcs: 006001maTh PeryasituBHble: IIOHMMaHue
HEOPraHU4ecKUX OKCHJIOB U TUJJPOKCHJIOB UH(POPMALUIO 110 TEME B Paznuuatot criocod u YYBCTB
BEIIIECTB (ocHOBaHMH, KUCIIOT, BUJIE CXEM, BBITIOJIHSTD pe3ynbTaT IeicTBHS JOpyTUXITIOAEN U
aM(OTEepHBIX THJIPOKCUIOB), TECTOBYIO paboTy Ilo3naBarenbHbIE: COIIEpEKMBaHUE
conu B cBete TO/[ Brnazgeror obuum npueMom UM
pelieHus 3agad
KommykaruBHble:
Kourtponupyror aeiicreus
napTHepa
64. | I'eneTnyeckue I'enernueckue psiapl Metawia, | Hayuamcs: o6o0maTh PerynsiTuBHblIE:
pAablI MeTasIa, HEMeTaJula U MEePEeXOTHOTO UH(POPMAITHIO TI0 TEME B Paznuaror criocob u
HEMeTaJuia U MeTaia BUJIE CXEM, BBINIOJIHATH pe3yabpTaT IeHCTBUS
MEPEXOTHOTO METaslIa TECTOBYIO paboTy Ilo3naBarenbHbIe:
Brnazgerot obum npuemom
pelieHus 3agau
KommykaTruBHbI€:
KonTponupytor nerictBus
napTHepa
65. | Tpenunr- TpeHUHI-TeCTUPOBAHUE 11O PeryasituBHbIC: Beipaxator
TECTUPOBAHKE T10 BapuanTtam ['MMA nponuibix jet Paznuuaror croco6 u aJIcKBaTHOE




Bapuantam [ 1A
HPOILIBIX JIET U
JEMOBEPCUH

U JIEMOBEPCUHU

pe3yapTar I CTBUSA
Ilo3naBarenbHbIE:
Brnazgeror obum npueMom
pelieHus 3aaay
KommykaruBHbIe:
Kourtponupytor aeiictBust
napTHepa

66.

KoHnrpoJbHasn
pabdora Ne4
Pemenne [ 1A

TecTtupoBanue 110 BapuaHTam
I'MA nemoBepcun

Hayuamcsa: npumMeHsATh
[IOJIy4YEHHbIE 3HAHUS U
c(hopMHpPOBaHHBIC YMEHUS
JUIS pelIeHus: y4eOHbIX
3a1a4

PeryasiruBHbIE:
OCYLIECTBJISIFOT NIOIIArOBbIA U
WUTOTOBBII KOHTPOJIb 110
pe3yabpTaTy
Ilo3HaBarenbHbIE:

CTPOSIT pEYEBOE BbICKa3bIBAaHUE
B YCTHOM U MUCHbMEHHOM
bopme

KommykaTruBHbIe:
DopMyTUpPYIOT COOCTBEHHOE
MHEHHE U MO3UIIIO

NOHUMAaHNe
NPUYUH ycrexa u
Heycrexa
yueOHOU
JeATeIbHOCTH

67

70

Peszeps




KpuTepun OIICHUBAHMUSA 110 XUMHHU

Ommemxa yueHu4eckux 0etucmeuil

B cootBercTBUM ¢ TpeOOBaHUSAMU CTaHIAPTA MO XMMHUH U BHIOPAHHBIX U3 (heepalbHOrO CIIMCKA YYCOHUKOB YUUTENb XUMUU BO BPEMs MPOBEPKH U
KOHTPOJISI 3HAaHUH 10 NPEeAMETY MOKET OPUEHTUPOBATHCS HA CICAYIOUINE YPOBHH.

[lepBblii YPOBEHD - PENPOIYKTUBHBINH. BhIMONHEHNE ydalIuMUCs 3aJaHUi STOTO YPOBHSI OMUPAETCS B OCHOBHOM Ha MaMsTh. JIOCTHKEHUE 3TOr0
YPOBHS MPEIOJIAracT y yIaImuxcs:

- 3HaHHE€ Ha3BaHMUI OTACIbHBIX XMMHYIECKUX QJICMCHTOB, BCIICCTB U peaKHHﬁ;

- YMCHHUC YCTHO WJIM [IUCbMCHHO OIIMCBIBATH XUMUYCCKUC (l)aKTLI, IIOHATHA HUIHN ABJICHUA (peaKI_[I/II/I);
- HIOHUMAaHHUEC POJIH, 3HAYCHUA UJIU IIPUMCHCHHUA OTACIIbHBIX XUMHUYCCKUX BCUICCTB UJIN peaKHHﬁ;

- IPpUMCHCHUC XUMUYECKOU CUMBOJIMKY - XMMHYSCKHX 3HAKOB, (bOpMy.]'I u ypaBHeHHﬁ;

- BHAHUC HCKOTOPBIX UCIIOJIB3YEMbIX B XUMHUU HpI/I60p0B, YMCHUC CO6I/IpaTB HpOCTefIHJI/Ie M3 HUX U UCIIOJI30BAThH IMPU BBIITOJJHCHUHU XUMHUYCCKOI'O
SKCIICPUMCHTA.

Jl1st IpOBEpKM 3HAHUK U YMEHHUH, COOTBETCTBYIOLIUX IIEPBOMY YPOBHIO, UCIIOJIBb3YETCs PENPOLYKTUBHBIN BUJl 3aJTaHUH, IIPEIIOIaratoniuil
BOCIIPOM3BECHHE YUalIUMUCS OTJEIbHBIX 3HAHUHN 1 yMeHui. [IpoBepka epBoro ypoBHs 3HaHUH JIETKO ocyuiecTBisercs hopmMamu
aBTOMAaTU3UPOBAHHOTO y4eTa.

Btopoit ypoBeHb - TpoAyKTUBHBINH. JloCTHXEHHE 3TOTO YPOBHS MPEANOoIaraeT y yyamnxcs:

- IOHUMAaHUuEC q)OpMyJII/IPOBOK BAXXKHEHIIIMX XUMUYECKHUX HOHHTHﬁ, 3aKOHOB, Teopnﬁ " NPUMCHCHUC UX B AHAJIOTUYHBIX CUTYAllUAX;
- YMCHHUC YCTaHaBJIMBAaTbh B3aUMOCBA3b MCXKAY COCTAaBOM, CTPOCHUEM U CBOMCTBAMH XHMHYECKUX BCUICCTB,

- YMEHHE MTPOBOAUTH PACUETHI 10 XUMUYECKUM (OopMyJiaM U YPaBHEHHUSIM;



- YMEHHE CaMOCTOSITEJIbHO IPOBOIUTh XUMUYECKUN SKCIIEPUMEHT IO MHCTPYKLMN YUeOHUKA WM 110 YKA3aHUIO YUUTeNs U (PUKCUPOBATh €ro
pE3yJIbTATHI.

Jliig mpoBepKkH yMEHUS IPUMEHSTH 3TU 3HAHUA B y4eOHOI MpaKTHUKe UCIIOJIb3YIOTCA 3a/1aHus, BBIMOJIHEHNE KOTOPBIX BO3MOYXKHO HE TOJIBKO Ha OCHOBE
nmaMsaTH, HO 1 Ha OCHOBC OCMBICJICHHUA. HOBTOMy Hapsaay € TICUXOTOTHYECKOM onepauneﬁ BOCIHPOU3BCACHHNA INHUPOKO HUCIIOJIB3YIOTCA Y3HABAHUC U
ABJICHUE TIepeHoca. /| BBINOIIHEHNsI TaKKX 3aJaHui TpeOyeTrcs Oosee HANpsHKEHHAs! MBICIIUTEIbHAS JESITENbHOCTD yJallluXCcsl, YEM IIPH BBIIOJIHEHUU
3a/laHuli Ha [IEPBOM YpPOBHE.

Tperuit ypoBEHS - TBOp‘IGCKI/Iﬁ. I[OCTI/I)KCHI/IC 9TOI'O YPOBH IMMPCATIOIAracT y y4aluuxcs:

- YMCHHUC NIPOTHO3UPOBATH CBOMCTBa XMMHYECKHUX BEIIECTB Ha OCHOBE 3HAHUS 00 uX cocraBe U CTPOCHUH U, HaO60p0T, npeamnojiaratb CTpoOCHUEC
BC€IICCTB HA OCHOBEC HUX CBOﬁCTB;

- IOHUMAaHHUC (l)aKTOpOB, MO3BOJIAIOIUX YIIPABJIATE XUMUYCCKUMU PCAKIIUSIMU (CKOpOCTLI-O, HAITpaBJICHUCM, BbIXOJ0M HpO,Z[YKTa);
- YMCHHUC NPOCKTHUPOBATb, OCYIICCTBIIATD XUMHAYCCKUM 9KCIICPUMCHT, a TaKKC (bHKCI/IpOBaTB 1 aHAJIM3HUPOBATH €TI0 PC3YJIbTATHI,

- YMEHHE OpPUEHTHPOBATHCS B MOTOKE XMMHUYECKON HHPOpMALIUU, ONPEAETh HCTOYHUKH He0OX0AUMOM HHpOpMaIuy, NoJIy4aTh €€, aHAIU3UpOBaTh,
JIeNaTh BBIBOJIBI HA €€ OCHOBE U MPEJICTABIATh B COOTBETCTBYIOIICH Gopme;

- YMCHHUC OCO3HaBaTbh BKJIaJl XMUMUU B (I)OpMI/IpOBaHI/Ie HGJ’IOCTHOf/i GCT€CTBCHHO-Hay11HOI\/’I KapTUHBI MUpa.

Jnst mpoBepKH 3HaHUH, COOTBETCTBYIOUIMX TPETHEMY YPOBHIO, M YMEHUsI IIPUMEHATD WX B y4eOHON MPAKTUKE UCTIONB3YyeTCs pe(IeKTUBHBIN BU
3a/1aHHi, BHIIIOJIHEHHE KOTOPBIX OMHUPAETCs Ha PENPOYyKTUBHbIC 3HAHUS, HO TPEOYeT IITyOOKOTO OCMBICTICHHUS, BIIA/ICHHS JIOTUIECKIMHU TIPHEMaM 1
YMCTBEHHOH IS TETLHOCTH (aHAIIN3, CHHTE3, 0000IIeHIe, KOHKPETHU3aIus, CpaBHEHUE, a0CTparupoBaHue, KIacCupUKaIIH)

Ouenka "5" cmasumcs 6 ciyuae:
1. 3HaHus, MOHUMaHWUsI, TITYOMHBI YCBOCHUS 00YYaIONIMMCS BCEro 00bEéMa MPOrpaMMHOTO MaTepHala.

2. YMmeHus BBIACIIATH INIaBHBIC IMMOJIOKCHUA B U3YUCHHOM MAaTCpHUAJIC, HA OCHOBAHUUN (1)21KTOB " NpUMEpOB O606H.[3,TB, ACJIaTh BBIBOJbI, YCTAHABJIMBATH
MCKIPECAMETHBIC U BHYTPHIIPEAMCETHBIC CBA3KU, TBOPYCCKHU IIPUMCHACT IMOJTYYCHHBIC 3HAHU B HE3HAKOMOM CUTyalllH.



3. OtcyrcTBHE OIIMOOK M HEAOYETOB MPU BOCHPOU3BEIECHUH U3y4E€HHOIO MaTeprasa, IpU YCTHBIX OTBETAX YCTPAHEHHE OTAEIbHBIX HETOYHOCTEH C
MIOMOILBIO JONOJTHUTENIBHBIX BOIPOCOB YUUTENs, COOJIOIEHNE KYIbTYphl MUCBMEHHOM U YCTHOH pedu, IpaBuil 0OpPMIICHUSI TUCbMEHHBIX PaloT.

Ouenka ''4":
1. 3HaHue BCero M3y4eHHOro MPOrpaMMHOr0 MaTepuaa.

2. YMmeHuit BBIACIIATH INTaBHBIC ITOJIOKCHUS B U3YUCHHOM MAaTCpUaJIC, Ha OCHOBAHUU (I)aKTOB " IpUMEpOB O606H_IaTB, ACJIaTb BbIBO/bI, YCTAaHABJIMBATb
BHYTPHUIIPCIAMETHBIC CBA3H, IPUMCHATH IIOJIYYCHHBIC 3HAHWA HA IMPAKTHUKE.

3. He3nauutenbHble (HEerpyobie) OMIMOKN M HEJOUETHI TPU BOCIIPOU3BEICHI U U3yYEHHOTO MaTepuaia, COOM0IeHEe OCHOBHBIX MPABUI KYJIbTYPHI
MUCbMEHHON U YCTHOU peuu, IpaBuil opopMIIEHUS] TUCbMEHHBIX paboT.

Ouyenka "3" (ypoBeHb MPE/ICTABICHUN, COUCTAIOIIMUXCS C JIEMEHTAMU HAYYHBIX TIOHATUH):

1. 3nanue U ycBOeHHE MaTepuala Ha ypOBHE MUHUMAIBHBIX TPEOOBaHU I MPOTPaMMBI, 3aTPyJHEHHUE MTPH CaMOCTOATEIHLHOM BOCIPOU3BEICH U,
HE0OXOIMMOCTh HE3HAUYUTEIILHOW TTOMOIIN MPENO aBaTels.

2. YMmenue pa60TaTB Ha YPOBHC BOCIIPOU3BCACHUA, 3aTPYAHCHUA IIPU OTBETAX HA BUJOU3MEHEHHEIC BOIIPOCHI.

3. Hannuwue rpy0oii ommOKH, HECKOJIBKUX HETPYOBIX MPU BOCTIPOU3BEICHUN N3YYEHHOTO MaTepraia, He3HAYUTeTbHOE HECOOIII0IeHNE OCHOBHBIX
MIPaBWJI KyJIbTYpbl MUCbMEHHOMN M YCTHOUM peuH, mpaBuil 0(hOpMIICHHS MTUCbMEHHBIX paboT.

Ouenka "'2":
1. 3HaHue U yCcBOEHHE MaTepralia Ha YpOBHE HHKE MHHUMAIbHBIX TPEOOBAHUI MPOTPaMMBI, OT/ACIbHBIC TPEICTABICHUS 00 U3YIEHHOM MaTepHae.
2. OtcyrcTBUE yMeHUH paboTaTh Ha YpOBHE BOCITPOU3BEICHUS, 3aTPYAHEHHS ITPH OTBETaX HA CTaHIAPTHHIC BOTIPOCHI.

3. Hainune HeCKOIBbKHUX rpyObIX OIMOOK, OOJIBIIOro Ynciia HerpyObIX IMIPH BOCIIPOU3BEICHUH N3YUEHHOTO MaTepHaia, 3HaYUTeIbHOEe HECOOII0IeHHe
OCHOBHBIX IIPAaBWJI KYJIBTYpPBI TUCBMEHHOW U YCTHOM peun, MpaBmil 0pOpMIICHUSI TUCHbMEHHBIX paloT.

Ouenka "'1": CtaBUTCS 3a IOJIHOE€ HE3HAHME U3YYEHHOTO MaTepuaia, OTCYTCTBHE JIEMEHTAPHBIX YMEHUN U HABBIKOB.

Ycemunotit omeem.

Ouenka ""5" cmasumcs, eciu yuenuk:

1) IToka3piBaeT TIyOOKOE U MOJIHOE 3HAHKWE M ITOHUMAaHKUE BCero 00bEéMa MporpaMMHOI0 MaTepuaia; OJHOE TOHUMAaHUE CYITHOCTH PacCMaTPUBAEMbBIX
MOHATHH, SBJICHUN U 3aKOHOMEPHOCTEN, TEOPUI, B3AUMOCBSI3EH;



2) YMeeT coCTaBUTh MOJHBINA U MPABUJIBLHBIN OTBET HA OCHOBE M3YUYCHHOTO MAaTepHalia; BHIJCISTH TJIABHBIE TIOJIOKEHUS, CAMOCTOSATEIILHO
MOJTBEPKIATh OTBET KOHKPETHBIMU MPUMEpaMu, (DakTaMu; CaMOCTOSITENILHO M apTyMEHTHPOBAHO JeNIaTh aHAIINU3, 0000IIEHUS, BEIBOIBL.
VYcranaBnuBaTh MEXNpPEIMETHBIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUN) U BHYTPUIIPEIMETHBIE CBS3HU, TBOPUECKH MPUMEHSThH MOJIyU€HHbIE
3HaHUs B He3HaKoMOU cutyarmu. [lociienoBarenbHo, YETKO, CBSI3HO, 000CHOBAHHO M OE€30MIMO0YHO U3JIaraTh y4eOHBIN MaTepralt; 1aBaTh OTBET B
JIOTUYECKOH MOCIIEIOBATEIHFHOCTH C UCTIOIH30BaHUEM MPUHATON TEPMHUHOJIOTHH; JIeJIaTh COOCTBEHHBIE BBIBOJIBI, (JOPMYITHPOBATH TOUHOE
OTpEJICIICHUE U UCTOJIKOBAHHE OCHOBHBIX IMOHSATUM, 3aKOHOB, TEOPUH; IPU OTBETE HE MOBTOPSITH JOCIOBHO TEKCT YUeOHUKA; U3JIaraTh MaTepual
JUTEPATYPHBIM SI3bIKOM; TPABUIILHO U 0OCTOSITEIFHO OTBEYATh HA JAOTOJTHUTEIbHBIE BOMPOCHI YUUTENsl. CaMOCTOSITEIBHO U PAIMOHAIBHO
WCIIOJIb30BaTh HATJISAHBIE TIOCOOUS, CIIPABOYHBIE MATEPUAITBI, YICOHUK, TOTIOTHUTEIHHYIO JTUTEPATYyPy, IEPBOUCTOUHUKH, IPUMEHSITh CHCTEMY
YCIIOBHBIX 0003HAYCHUH TIPH BEJACHUH 3aIUCEH, COMPOBOXKIAOIINX OTBET; UCIIOIH30BaHUE /TS JI0KA3aTEIhCTBA BHIBOJIOB M3 HAOJIIOICHUN U OTBITOB;

3) CamocTOATENBHO, YBEPEHHO U OE€30IIMO0YHO MPUMEHSET OJIyYeHHbIE 3HaHUs B PEIICHUH ITPOOJIeM Ha TBOPUECKOM YPOBHE; JOIyCKaeT He Oojee
OJIHOT'O HeJlou€Ta, KOTOPBIH JIETKO UCIPABIISAET 110 TPEOOBAHUIO YUUTENSI; UMEET He00X0AUMBbIE HaBBIKU PA0OTHI C MPUOOPAMH, YepTEKaAMH, CXEMaMU U
rpaguKaMu, COMyTCTBYIOIIUMH OTBETY; 3aIIMCH, COIPOBOXKIAIOLINE OTBET, COOTBETCTBYIOT TPEOOBAHHSIM.

Ouenka ""4" cmasumcs, eciu yueHuk:

1) I[Toka3pIBaeT 3HAHUS BCETO M3yYEHHOTO MpOrpaMMHOro marepuana. J[aét moaHbIi U MPaBUIBHBIN OTBET HA OCHOBE M3YUYEHHBIX TCOPHIA;
HE3HAYNTEIIbHBIE OIINOKU U HGI[O‘-IéTI)I IMpU BOCIIPOU3BCACHHUU U3YUCHHOTO MaTCpHrajia, OpCACICHUSA TOHSATHH JaJl HETIOJIHBIC, HeOOIbIIINE
HETOYHOCTH MPHY UCTIOIB30BaHUHU HAYYHBIX TEPMUHOB WJIM B BBIBOJAX U 00OOIICHUAX U3 HAOIIOEHUI 1 OMBITOB; MaTepUall U3JlaraeT B ONpeeeHHOM
JIOTUYECKOM TOCIIEIOBATEIHLHOCTH, IPU 3TOM JIOMYCKAET OJHY HErpyOyro omMOKy MK He 00Jiee IBYX HEIOUETOB U MOXKET UX HCIPABUTH
CaMOCTOSITENILHO NPY TPeOOBAaHUM WIIM TIPY HEOOJIBIION MOMOIIM MPEToIaBaTessl; B OCHOBHOM YCBOMII y4eOHBIN MaTepHall; MOATBEPKIAET OTBET
KOHKPCTHBIMU ITPUMEPAMU; IIPAaBUJIbHO OTBCYACT HA JOIMOJIHHUTCIBHBIC BOIIPOCHI YUYUTCIIA.

2) YMeeT caMOCTOSTEIbHO BBIACIIATH INTaBHBIC MTOJIOKCHUA B U3YYCHHOM MATCPpHUAJIC; HA OCHOBAaHHU q)aKTOB U IpUMEPOB 0606H_IaTL, JACJIaThb BBIBO/HI,
YCTAaHABJIMBATb BHYTPUIIPCAMCETHBIC CBA3U. HpI/IMeHSITB MOJTYYCHHBIC 3HAHUSA Ha IPAKTUKE B BI/IHOI/I3MeHéHHOI71 CHUTYyalluu, CO6JIIOI[8,TB OCHOBHBIC
IMpaBujia KYJbTYPbI YCTHOﬁ pcuu u conposomnaromeﬁ HHCLMCHHOﬁ, HCIIOJIb30BAaTh HAYYHBIC TCPMHUHBI;

3) He obnamaer 10CTaTOYHBIM HaBBIKOM pabOTHI CO CIIPABOYHOM TUTEPATypOd, y4eOHUKOM, TIEPBOMCTOYHUKAMH (TIPABHILHO OPUEHTUPYETCS, HO
paboTaeT MemeHHO). JlomyckaeT HerpyOble HapyIICHNS PaBHII O(OPMIICHUSI TUCbMEHHBIX Pa0OT.

Ouenka ""3" cmasumcs, eciu yueHuk:

1. ycBOMIJI OCHOBHOE CoJiepaHue yueOHOro MaTepuaiia, UMeeT MpoOelibl B YCBOGHUH MaTepHualla, He MPEensSTCTBYIOLNE AajJbHEHIIeMy YCBOCHHUIO
IIPOrpaMMHOT0 MaTepuarna;

2. Marcpual u3jiaract HECUCTEMAaTU3UPOBAHHO, (bpaFMeHTapHO, HE BCCraa IocCjI€10BaTCJIbHO,



3. MOKa3bIBaeT HEJOCTATOYHYIO CPOPMHUPOBAHHOCT OT/ICIBHBIX 3HAHUN U YMEHHUI; BBIBOJIBI 1 00OOIIIEHUST apTyMEHTUPYET CJIa00, TOMMYCKAeT B HUX
OLLIMOKH.

4. nomycTU OIIMOKU M HETOYHOCTH B MCIIOJIb30BAHUN HAYYHOW TEPMUHOJIOTHH, ONIPEACIICHUS OHIATUN JJall HEIOCTATOYHO YETKHUE,
5. He UCTOJIb30Ball B KQUECTBE JI0KA3aTeNbCTBA BHIBOABI M 0000IIEHNS U3 HAOMI0IeH UM, ()aKTOB, ONBITOB MJIM JOMYCTUJ OUIHMOKH MPU UX U3JI0KCHUH;

6. UCTIBITHIBACT 3aTPYAHEHHS B IPUMEHEHUH 3HAHUM, HEOOXOIUMBIX JJIs PEIICHUS 33]au Pa3IMYHBIX THIIOB, IPH OOBSICHEHUH KOHKPETHBIX SBICHUI
Ha OCHOBE TEOPUI U 3aKOHOB, WM B MOJATBEPKICHUH KOHKPETHBIX PUMEPOB MPAKTUUECKOT0 IPUMEHEHUS TEOPHii;

7. OTBEUAET HEIOJHO Ha BOITIPOCHI YUUTCIIA (yrIYCKaH n OCHOBHOC), HJIX BOCIIPOU3BOJUT COACPKAHUC TCKCTA y‘IC6HI/IKa, HO HEAOCTATOYHO ITIOHUMACT
OTACIBHBIC ITOJIOXKCHHA, HMCIOIINEC BAXKHOC 3HAUYCHUEC B 3TOM TCKCTC,

8. oOHapyXMBaeT HEAOCTATOUHOE TOHUMAHHUE OTJEIbHBIX IOJIOKEHUH MPH BOCIPOU3BEIEHUM TEKCTa yueOHMKa (3anucel, IepBOUCTOYHUKOB) HIIH
OTBEYAET HEIOJIHO Ha BOIIPOCHI YUMUTENS, JOIyCKasi OJHY-IBE IPyOble OIINOKH.

Ouenka ""2" cmasumcs, eciu yueHuk:

1. He yCBOWII U HE PAaCKPBLT OCHOBHOE COJIEpP)KaHUE MaTepHana;

2. HE JenaeT BBIBOAOB U 000OIICHHIA.

3. HE 3HAeT M HE MOHUMAET 3HAYUTEIHHYIO MM OCHOBHYIO YacTh MPOTPAMMHOTO MaTepraia B MpeJeliax MOCTaBICHHBIX BOIPOCOB;

4. vnu uMmeet ci1abo chOpMUPOBAHHBIC U HETIOJIHBIC 3HAHHS M HE YMEET IIPUMCHSTh WX K PEIICHUI0O KOHKPETHBIX BOIIPOCOB M 3aJ1ad Mo 00pasiLy;
5. Uiy mpu oTBETE (Ha OJIMH BOTIPOC) JOITyCcKaeT Oojiee ABYX rpyObIX OIMHOOK, KOTOPBIE HE MOXKET HCIIPABUTH XK€ MPH MIOMOIIN YIUTETIS.
Ouenka ""1" cmasumcs, ecnu yuenuk:

1) HEe MOXKET OTBETHTH HU Ha OJIMH U3 MTOCTABIICHHBIX BOIIPOCOB;

2) MOJIHOCTHIO HE YCBOWJI MaTepHall.

[Tpumeuanue.

IIo oxoHUaHMIO YCTHOI'O OTBETA YUAIETOCA ICAarorom JIaércs KpaTKI/Iﬁ aHaJIn3 OTBCTA, 00BSABIIICTCS MOTHUBUPOBAHHAA OILICHKA. Bo3MoxxHO
IMPUBJICUCHUEC APYTIUX YHAIUXCA IJIA aHaJIM3a OTBETA, CaMOaHAJIM3, IMPEAJIOKCHHUE OLICHKH.



Ouenka camocmoameibHblX RUCbMEHHBIX U KOHMPOJIbHBIX PADOM.

Ouyenka "5" cmasumcsa, ecnu yuenuk:

1. BeImOTHWI paboTy 6€3 OomrOOK U HEJJOUETOB;

2. nomyctuia He 0oJjiee OTHOTO HEJoYeTa.

Ouyenka "4" cmagumcsa, eciiv y4eHUK BBIIOJHWI pabOTy MOJHOCTHIO, HO IOIYCTHII B HE:

1. He Gosiee oHOM HETPYOOH OMIMOKU U OJTHOTO HEJ0UETA;

2. unu He OoJee IBYyX HEI0UETOB.

Ouyenka "3" cmasumecs, ecny yaeHUK MPABUIBHO BBIMOJIHII HE MEHEE MOJIOBUHBI Pa0OTHI MK AOMYCTHI:
1. He Oonee IBYX TPYOBIX OMUOOK;

2. wim He OoJiee 0THOM Tpy0oit M 0THOM HErpyOOl OMMOKHK M OJTHOTO HEJ0YETa;

3. unu He 6oee ABYX-TpeX HErpyObIX OINOO0K;

4. wnu o HOM HerpyOol OMUOKH U TPEX HEJ0UYETOB;

5. W TIPU OTCYTCTBUH ONTHOOK, HO MPU HATUYUHU YETHIPEX-TISITH HETOYETOB.

Ouenka ""2" cmaseumcs, ecnu yuenHuk:

1. TOIyCTHI YMCIIO OMMOOK ¥ HEIOUETOB MPEBOCXOISAIICE HOPMY, IIPH KOTOPO MOXKET OBITh BhICTABJICHA OIleHKA "3";
2. WIK €CTTU TIPaBUIILHO BBIMOJIHWI MEHEE MTOJIOBUHBI PAaOOTHI.

Ouenka ""1" cmasumcs, eciu yueHuk:

1. He mpUCTYMNAN K BBIMOJHEHUIO PabOTHI;

2. WK MPaBWILHO BRIMOJIHWI He Oosee 10 % Bcex 3amaHmid.

IIpumeuanue.



1) YauTens uMeeT mpaBo MOCTABUTh YYCHHUKY OLIEHKY BBIIIE TOH, KOTOpask MpeaycMOTpEeHa HOPMaMH, €CITM YIeHUKOM OPUTHHAIBHO BBHITIOJTHEHA
pabora.

2) O1ieHKH ¢ aHATTU30M JTOBOJISITCS JI0 CBEJCHUS yUalIMXCs, KaK TPAaBUIIO, Ha TIOCTEAYIONIEM YPOKe, MpeaycMaTpuBaeTcsl padoTa Hal OIrOKamH,
ycTpaHeHHe MpoOenoB.

Ouenka vlnoiHeHUs npaKmuyecKux (1adopamopuvix) padom, Onvin o no NPeoMemam.

Ouenka "'5" cmaeumcs, ecnu yuenuk:
1) mpaBUIBLHO OMPECITHII 1IETh OTIBITA;
2) BIIOTHWI paboTy B IOTHOM 00BbeMe ¢ COOIII0ICHHEM HEOOX0AUMOI MOCIeI0BATEIILHOCTH MMPOBEICHUS OMBITOB U U3MEPEHHUI;

3) CaMOCTOATCJIIbHO U pallUOHAJIBHO BBI6pEU'I W IIOATOTOBMII AJISA OIIbITA HCO6XO,ZlI/IMO€ O60py)lOBaHI/Ie, BCC OIIBITHI ITPOBCI B YCIIOBUAX U PCIKUMAX,
O6CCHCLII/IBaIOH_[I/IX IMMOJIYYCHHEC PE3YJIbTAaTOB 1 BBIBOJOB C HauOOJIbIIEH TOYHOCTBIO,

4) Hay4yHO TPaMOTHO, JIOTUYHO OMKcal HaOIroqeHus ¥ c(hOpMYITMPOBAI BEIBOJIBI M3 OMbBITA. B MpecTaBIeHHOM OTUYETE MPaBUIBLHO U aKKypaTHO
BBITIOJTHUJT BCE 3aMKCH, TaOIHUIIbI, PUCYHKH, YEPTEXKH, TPa(UKH, BHIYUCICHUS U CIETAT BBIBOIBI,

5) npaBUIILHO BBIMOJHWII aHAJIU3 TorpemHocTei (9-11 kiaccsr).

6) MpOSIBISET OPraHNU3alUOHHO-TPYAOBBIE YMEHUS (TIOIIEP>KUBACT YUCTOTY pabOUyero MecTa M MOpsI0K Ha CTOJIe, SKOHOMHO UCIIOJIb3YET PACXOTHBIE
MaTepHaIbl).

7) PKCIIEPUMEHT OCYILIECTBIISIET 110 TUIAHY C YU€TOM TEXHHUKHU 0€30MacHOCTH U TPaBUII pabOThHI C MaTepraliaMi U 000PYI0OBaHUEM.
Ouenka "4" cmasumcs, ecnu yuenuk epinonnun mpedosanus Kk oyenke "'5", no:
1. onBIT IPOBOAMI B YCIIOBUSIX, HE 00€CIEUNBAIOIIMX IOCTAaTOYHON TOYHOCTH U3MEPEHHUI;

. W OBLIO JIOMYIICHO JIBA-TPU HEJIOUYETA;

2
3. unu He OoJiee OTHOM HerpyOOi OMMOKY U OJTHOTO HEJ0YeTa,
4. WM DKCTIEPUMEHT TIPOBEJICH HE TOJTHOCTHIO;

5

. WJIN B OITMCaAHHUH H&6J'IIOI[€HI/H>'I M3 OIIbITa JOMMYCTHUII HETOYHOCTHU, BBIBOABI CACIaI HCIIOJIHBIC.



Ouenka ""3" cmasumcs, ecnu yuenuk:

1. IMPaBUJIBHO OIIPCACIINII LICJIb OIIbITA, pa60Ty BBIITOJIHACT ITPABUJIBHO HC MCHEC YCM HAIIOJIOBUHY, OAHAKO 00BEM BBITIOJTHEHHON YacTH TaKOB, 4TO
MO3BOJIACT MOJYYHUTD ITPAaBUJIBHBIC PE3YJIbTAThI M BBIBOABI 110 OCHOBHBIM, IPUHIUIIMAJIBHO BA)KHBIM 3aadyaM pa60TI)I;

2. unu noa60p obopyaoBaHus, 00BEKTOB, MATEPHAJIOB, a TaKKe pabOTHI IO HaYally OMbITa MPOBEJ C TOMOIIbIO YUUTENS; WK B XOZ€ MPOBEACHUS
OTIbITa U M3MEPEHU OBUTH JOMYIEHBI OIIUOKH B ONMCAaHNH HAOII0AeHUH, POPMYyITHpPOBAaHUN BHIBOJIOB;

3. ONBIT MPOBOAWICS B HEPAMOHAIBHBIX YCIOBHUSX, YTO IPUBENIO K TIOJYUYEHHIO PE3YyIbTATOB C OONBIIEH MOTPEITHOCTHIO; WIIH B OTUETE OBLITH
JIOTIYIIIEHBI B O0IIIeH CII0KHOCTH He 0oJiee IBYX OMIMOOK (B 3aMUCSAX €AMHUILI, U3MEPEHUSIX, B BBIYUCICHHUSX, TpaduKax, Ta0IuIlax, cxemax, aHaJInu3e
MOTPENTHOCTEH U T.JI.) HE MPUHIUITAAIBLHOTO IS TaHHOK pabOThI XapakTepa, HO MOBIHSBIINX HA PE3YJIbTAT BHITIOJHEHHS;, HJIM HE BBITIOJIHEH COBCEM
WJIM BBINIOJIHEH HEBEPHO aHanu3 norpemHoctedt (9-11 knacc);

4. nomyckaeT rpyOyro ommOKy B X0J1€ dKCIIepruMeHTa (B 00BsICHEHNUH, B 0POpPMIICHHH pabOThI, B COOJIIOICHNH TTPaBUJI TEXHUKHU O€30TIaCHOCTH ITPHU
paboTe ¢ MaTepuanamMu 1 000pyA0BaHUEM ), KOTOpasi UCTIPABISIETCA 10 TPEOOBAHUIO YUUTEIS.

Ouenka ""2" cmasumcs, ecnu yuenuk:

1. He ompeAeTHII CaMOCTOSTENILHO 1IeJTb OMbITA; BHITOJIHWI pabOTy HE MOJIHOCTHIO, HE TIOATOTOBUI HY)KHOE 000py/I0BaHUE U 00bEM BBITTOJIHEHHOM
9acTu pabOThI HE MO3BOJISIET CAENATh MPABUIBHBIX BBIBOIOB;

2. WK OIIBITBI, U3BMCPCHUA, BBIYMCIICHH, Ha6J'IIO)IeHI/I$I MPOU3BOANIIMCH HEIIPABUJIBHO,
3. wim B Xonae pa6OTBI U B OTUCTC 06Hapy>KI/IJ'II/ICI> B COBOKYIIHOCTH BCC€ HEAOCTATKU, OTMCUYCHHBIC B Tpe6OBaHI/IHX K OILICHKC "3";

4. momyckaet nBe (1 6oiiee) rpyObIe OMMOKU B XOJ€ IKCIIEPUMEHTA, B O0BSICHEHNH, B 0(pOpMIIEHUH paOOThI, B COOTIOACHNUN TTPABIIT TEXHUKH
0e30macHOCTH MpHU paboTe C BEIIeCTBAMHU U 000PY/I0BAaHUEM, KOTOPHIE HE MOXKET UCIIPABUTD J1aXKe 10 TPEOOBAHUIO YUUTEJIS.

Ouenka ""1" cmaseumcs, ecnu yuenuk:

1. MOJTHOCTBIO HE CyMel HadaTh U O(POPMHTH OIBIT; HE BHIMOITHICT PabOTy; MOKA3bIBACT OTCYTCTBHE IKCIICPUMEHTAITLHBIX YMEHH; HE COOJTFOIAI WITH
rpy0o0 Hapyman TpeboBaHUs 0€30MMacHOCTH TPYy/Aa.

Ouenka yMenui npoeooums Haod100eHUA.

Ouenka "'5" cmaseumcs, ecnu yuenuk:



1. MpaBUIIBHO TIO 33/IAHUIO YUUTEIS IPOBEI HAOIIOIEHHE;

2. BBIJENUII CYILLIECTBEHHBIE MMPU3HAKU Y Ha0t0jaeMoro o0bekTa (mpolecca);

3. TOTUYHO, HAYYHO IPaMOTHO OOPMIT Pe3yabTaThl HAOTIOICHHUIA U BHIBOJIBI.

Ouenka ""4" cmasumcs, eciu yueHuk:

1. mpaBUJIBHO O 33JaHUIO YUUTENS IPOBEN HAONMIOICHNUE;

2. IpU BBIJICIICHUH CYIIECTBEHHBIX IPU3HAKOB Y HAOII01aeMOro 00beKTa (Ipoliecca) Ha3Bal BTOPOCTEIICHHBIE;
3) momycTii1 HEOpEKHOCTHh B 0(OPMIIEHUU HAOJIIOICHUI U BBIBOJIOB.

Ouenka ""3" cmasumcs, eciu yueHuk:

1. momycTra HETOYHOCTH U 1-2 OMMOKY B MPOBEACHUH HAOIIOIEHUH 110 3a/IJaHUI0 YUUTEIS;

2. TIpH BBIJICICHUHU CYIIECTBEHHBIX MMPU3HAKOB y HAOIF01aeMOT0 00beKTa (ITPOIiecca) BIICIHI JIUIThL HEKOTOPHIE;
3) momyctmi 1-2 ommOku B opopmiieHHH HaOIOICHUIA U BBIBOJIOB.

Ouenka ""2" cmaseumcs, ecnu yuenHuk:

1. mommyctun 3 - 4 ommOKH B IPOBEICHUH HAOIIOICHUH IO 3a/IaHUI0 YIUTEIIS;

2. HEMPABWJIBHO BBIJCIWII MTPU3HAKK HAOJII01aeMOT0o 00beKTa (Tiporiecca);

3. onmyctun 3 - 4 ommOku B 0hopMIICHUH HAOIIOICHHUI U BHIBOJIOB.

Ouenka ""1" cmasumcs, ecnu yuenuk:

He Biageer ymeHueM NpoBOAUTH HAOIIOACHUE.






