MMHUCTEPCTBO ITPOCBEILEHUS POCCUNCKON ®EJIEPAITAN
KpaeBoe rocynapcTBeHHOE Ka3eHHOE 00111€00pa30BaTEIbHOE YUPEKACHUE, PEATTH3YIOLIEe
aJlaliTHpPOBaHHbIE OCHOBHBIE 00111€00pa3zoBarebHble nporpaMmsl "[koma Ne 2"

/:

/2 & S

PACCMOTPEHO U COTJIACOBAHG |~ & ") VTBEPKIAIO
MNPUHATO CoBeT mIKOIBI i HAupexTo quna C.A.
Ha negaroruueckom cosete Ilporoxon — Ne 4 [Tpuka3 ot 29.08.2025 Nel73
ITporokon ot 29.08.2025 Ne 1 29.08.2025r

PABOYAJ ITPOTPAMMA
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NOACHUTENbHAA 3ANMUCKA

Pabouast nporpaMma cocTapiieHa Ha OCHOBE HOPMAaTHBHO-TIPAaBOBBIX JJOKYMEHTOB:

®denepanbublii 3akoH Poccuiickoii @eneparnun «O06 odpasoBanunu B Poccuiickoit @eneparumn» N 273-D3;

IToctanoBnenue I'1aBHOTO rocy1apcTBEHHOIO caHUTapHOro Bpada Poccuiickoit @enepannu ot 28.09.2020 Ne 28
"O6 yrBepkueHnu caHuTapHbix mnpaBmi CII 2.4. 3648-20 "CaHUTapHO-3ITHAEMUOJOTHYECKHE TpeOOBaHUS K
OpraHHU3aIMsIM BOCIIUTAHNSA W 00YIEHHS, OTbIXa 1 03/I0POBJICHHS ACTEH 1 MOJIOACKN"

IIpuka3 MunnctepcTBa mnpocsemierns PP ot 22 mapra 2021 1. Ne 115 "O6 yrBepxknenun Ilopsnka
OpPraHM3alMH ¥ OCYIIECTBICHHUS 00pa30BaTEIbHON AESTENBHOCTH 10 OCHOBHBIM O0IE00pa30BaTENbHBIM MPOTrpaMMaM -
00pa3oBaTeNBFHBIM IPOrpaMMaM Ha4aJIbHOTO 00IIeT0, OCHOBHOTO OOIIETO U cpenHero odmero oOpa3oBaHus”

®DenepaibHON aTaNTHPOBAHHOM 00pa30BaTENFHON POTPaMMBI OCHOBHOTO 001IIeT0 00pa30BaHMs IS
00y4alomuxcsl C OrpaHMYEHHBIMHE BO3MOKHOCTSIMH 3JI0POBBsI. (TIpHKa3 MuHKCTepCcTBa pocBenienus Poccuiickoii
Oeneparu ot 24 Hos1Opst 2022 1. N 1025)

DenepanbHON 00pa30BaTENBHOM POrpaMMbl OCHOBHOTO 061iero obpasosanus ([Iprkaz MunucTepcTBa
npocserienus: Poccuiickoit @enepaunu ot 18.05.2023 Ne 370 "O6 yTBepkaeHun ¢enepaibHoit 00pa3oBaTebHOM
MpOrpamMMBbI OCHOBHOTO 001iero oopasoBanus” (3apeructpuponan 12.07.2023 Ne 74223)

CornacHO cBoeMy Ha3HaueHHIO paboyas mporpamma oHa Ja€T MPEACTaBICHUE O LeNsX, o0IIeil cTpaterun ooyueHus,
BOCIIUTAHUA W PA3BUTHA OOYYAIONIIMXCSI CPEACTBAMHM YUeOHOTro mpenMmera «XHMHSA»; YCTAHABIMBACT 00sA3aTEIBHOE
IIpeIMETHOE COJIepKaHue, ITpelycCMaTpUBaeT paclpeesieHHe ero 1o KiaccaM U CTPYKTypHUpOBaHHE €ro Mo paszieiiaM U
TeMaM Kypca, OmpenenseT KOJIMYECTBEHHBIE M KAadeCTBCHHBIE XapaKTEPHCTUKU COAEpXKaHUA; NaéT pachperelicHHue
Y4eOHBIX YacOB MO TEMAaTHYECKHM pasfesiaM Kypca M MOCIE0BaTeIbHOCTh UX M3YYEHHS C YIETOM MEXKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH OOYYaIOIIUXCS; OIpEneIseT
BO3MOXKHOCTH TIpeIMeTa JUis peaiu3alul TpeOOBaHW K pe3yJbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTelbHON
IIPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHUs, a Takke TPeOOBaHMH K pe3ynbTaraM OOydeHHS XMMUH Ha
YPOBHE Iieseil M3ydeHHs INpeaMeTa W OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEINbHOW JESATEIbHOCTH/y4eOHBIX AEHCTBHI
yUeHHKa 110 OCBOCHHIO YUeOHOT0 COEePIKaHHS.

OBLUAA XAPAKTEPUCTUKA YHYEBHOI'O NPEOMETA «XUMUA»

Bxian yueOHOrO npeaMera «XUMHA» B JOCTIKEHHE IeJIell OCHOBHOTO 0o01ero o0pa3oBaHus 00yCIOBICH BO MHOTOM
3HAQUYEHHEM XHMHYECKOW HayKW B TO3HAaHWU 3aKOHOB NPHUPOJBI, B Pa3BUTHUHM IIPOM3BOAMTEIBHBIX CHJI OOIIECTBA U
CO3JITaHUH HOBOMW 0a3bl MaTepUaIbHON KyJIbTYPHI.

XuMHS KaK 3JIEMEHT CHCTEMBI €CTeCTBEHHBIX HAayK PacHpOCTpPaHMIA CBOE BIMSHHE Ha BCE OOJACTH YEIIOBEYECKOIO
CYIIECTBOBaHMS, 3a/1ajla HOBOE BHJCHHE MUPA, CTaJIa HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOH KYJIBTYpBI, HEOOXOIUMBIM
YCIIOBUEM >XHM3HH OOLIECTBAa: 3HAHWE XUMHH CIY)XHT OCHOBOH it (DOPMHPOBAHMS MHPOBO33PEHMSI UEIOBEKa, €ro
NPE/ICTABICHUII O MaTepHUalbHOM €IMHCTBE MHpPA; BAXHYIO POJb MIPAlOT (OPMHUpyEeMble XUMHEH NPEICTABICHUS O
B3aMMOIIPEBPAIICHUSX 3HEPTHMU M 00 3BOJIONMH BEIIECTB B NPHPOAE; COBPEMEHHAs XMMHMS HAIlpaBJIeHAa Ha peIIeHHE
TJI00aJIBHBIX MPOOJIEM YCTOHYMBOTO pa3BUTHS YEIOBEUECTBA — CHIPHEBOMH, SHEPTETHIECKOM, IIUIIEBON U IKOJIOTMYECKOH
Oe3omacHOCTH, MPOOJIEM 3APABOOXPAHEHUSL.

B ycnoBuAX BO3pacTaroIlero 3HAYeHUS XHMHUH B JKH3HH OOIIECTBa CYIIECTBEHHO MOBBICHIACH POJIb XHUMUYECKOTO
oOpazoBanus. B miane conmanu3anuy OHO SIBISETCS OJHWUM W3 YCIOBHH (POPMHUPOBaHMSA HMHTEIUIEKTa JUYHOCTH H
TapMOHUYHOTO €€ pa3BUTUSL.

CoBpeMEHHOMY YENIOBEKY XHMHUYECKHE 3HAaHUS HEOOXOMUMBI I MPHOOpEeTeHHs OOLIEKYIbTYpHOIO YpPOBHS,
TIO3BOJISIIOIETO YBEPEHHO TPYAMUTHCSA B COLIMYME W OTBETCTBEHHO YYacTBOBATh B MHOTOOOpa3HOM >KM3HH 0OLIECTBa, IS
OCO3HAHMS Ba)XHOCTH Pa3yMHOTO OTHOLIEHUS K CBOEMY 3JIOPOBBIO M 3/I0POBBIO JIPYTHX, K OKPYXAaIOIIEH MPUPOIHOMH
cpeme, A7 TPaMOTHOTO IMOBEISHWSI NPU HCHOJIB30BAHWU PA3JMYHBIX MATEPHAIOB M XMMHUYECKHX BEIIECTB B
MIOBCETHEBHOM KU3HHU.

Xumudeckoe 00pa3oBaHHE B OCHOBHOM ILIKOJIE SIBJISIETCS 0a30BBIM MO OTHOIICHUIO K CUCTEME OOIIEr0 XHUMHYECKOTO
obOpazoBanus. IloaToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peEalu3yeT MpHuCyHmHe OOIEeMYy XHMHYECKOMY
00pa3oBaHUIO KJIIOYEBBIE IIEHHOCTH, KOTOpBIE OTPaXalOT TOCYIAPCTBEHHBIE, OOIIECTBEHHBIE W HHAMBUAYyaJbHbIC
MOTPEOHOCTH. DTHUM ONpEJNEIeTCs] CYIIHOCTh OO0LIel cTpaTernd OOy4eHUsl, BOCIIUTAHHUS M Pa3BUTUS OOYYaIOIINXCS
CpeACTBaMHU y4eOHOTO MpeaMeTa « XUMHU».

Wzydgenne npenmeta: 1) cmocoOCTByeT peann3aliii BOSMOXKHOCTEH JJIsi caMOpa3BUTHS U (DOPMHUPOBAHUS KYJIBTYPHI
JMYHOCTH, € o0mel U (QpyHKIMOHAIBHON rPaMOTHOCTH; 2) BHOCHT BKJaJ B ()OPMHUPOBAHHE MBIIUICHHUS U TBOPYECKUX
crocoOHOCTEH TOAPOCTKOB, HABBIKOB MX CAMOCTOATENBHOW Y4eOHOW JesITeIbHOCTH, HKCHEPUMEHTANbHBIX U
HCCIIeIOBATENIFCKUX YMEHNH, HEOOXOIMMBIX KaK B ITOBCETHEBHOM JKM3HH, TaK U B MPO(ECCHOHATIBHON AEATENbHOCTH; 3)
3HAKOMHT CO CHENM(UKOH HAyYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3TJIsi/Ia HAa €AWHCTBO NPHUPOJBI U
YeJI0BeKa, SBISIETCS OTBETCTBEHHBIM 3TaloM B (pOPMHPOBAHMM €CTECTBEHHO-HAyYHOH I'PaMOTHOCTH IOJPOCTKOB; 4)
crocoOCTByeT (HOPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHHUSAM, K TPHUPOJE, K YEIOBEKY,
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BHOCHT CBOH BKJIaJl B 9KOJIOTUIECKOE 0Opa30BaHNE IIKOIBHUKOB.

Has3BanHble HampaBieHUss B OOy4eHHUM XUMHHU OOecleuMBaloTCsl Crenu(UKoi coxepKaHHs IpeaMeTra, KOTOPbIH
SIBJISIETCS [IeJarOTMYECKH aJaliTUPOBaHHBIM OTpakeHHEM 0a30BOH HAYKH XMMHHM Ha ONPEAEIEHHOM dTare e€ pa3BUTHSL.

Kypc XMMuM OCHOBHOH IIKOJIBI OPHEHTUPOBAH HA OCBOCHHME OOYYAIOIIMMHCS OCHOB HEOPTAaHWIECKOW XHMHH H
HEKOTOPBIX MOHATHH U CBEJICHUI 00 OT/IENIbHBIX 00BEKTaX OPraHMIeCKOH XUMHU.

CTpykTypa coiepxaHus Ipeamera copMHpPOBaHA Ha OCHOBE CUCTEMHOIO NOAXOJa K ero m3ydeHuto. CoxeprkaHue
CKJIaJIBIBAETCS] U3 CUCTEMBI MOHATUI O XUMHYECKOM JJIEMEHTE U BELIECTBE U CUCTEMBI TOHATUN O XUMHYECKON PEAKIIUU.
O0e 3TM CcHCTEMBI CTPYKTYpHO OPTaHM30BaHBI IO TPHHIMITY IIOCIEJOBATEIbHOTO DPAa3BUTHA 3HAHMH Ha OCHOBE
TEOPETUYECKHUX MPEACTAaBICHUN PAa3HOTO YPOBHSA: aTOMHO-MOJICKYJISIPHOTO Y4EHHUS KaK OCHOBBI BCETO €CTECTBO3HAHHSA,
ypoBHs Ilepuoguueckoro 3akoHa [[. M. MeHneneeBa Kak OCHOBHOI'O 3aKOHa XHMHUH, YYEHMsSI O CTPOCHUM aroMa U
XAMHWYECKON CBS3M, TMPEICTABICHHHA 00 JIIEKTPOJMTHYECKOW IHUCCOIMANMK BEUIECTB B pacTBOpax. TeopeTHdecKue
3HAHMS pacCMaTpUBAIOTCS Ha OCHOBE OMITUPUYCECKH IIOJNYYEHHBIX M OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS
TIOCJIEIOBATENIFHO OT OJHOTO YPOBHSI K APYrOMY, BBIIOJHSS (PYHKIHMM OOBSICHEHHS W TPOTHO3MPOBAHMS CBOWCTB,
CTPOEHHUS U BO3MOKHOCTEHM MPAKTUYECKOTO MPUMEHEHHS U TOITY4YEHUs H3y4aeMbIX BELIECTB.

Takas opraHuzanusi COAEp)KaHUs Kypca CIIOCOOCTBYET MPEACTAaBICHUI0 XMMHUYECKOH COCTaBISIIONIEH HaydyHOH
KapTUHBl MHpa B JIOTHMKe €& cucTeMHOW mnpuponsl. Tem caMbiM oOecrieunBaeTcss BO3MOXHOCTh (DOPMHUPOBAHUS Y
00y9aromuxcsl IEHHOCTHOTO OTHOILICHUS K HAyYHOMY 3HAHUIO M METOJaM IO3HAaHHUS B Hayke. BakHO Takke 3aMeTHTb,
YTO OCBOCHHUE COJAEP’KaHMs Kypca MPOUCXOAUT C MPUBICUCHUEM 3HAHUH U3 paHee M3yYEHHBIX KypcoB: «OKpy>KaroUIui
Mup», «buonorus. 5—7 xknacce» U «Pusuka. 7 Knacey.

LENMN NU3YHEHUA YYHEBHOIO NMPEOAMETA «XUMUA»

K HanpaBleHHIO NEpPBOCTECIICHHOH 3HAYMMOCTH IIPH peaH3aluy 00pa3oBaTeNbHBIX (QYHKIHH mpeaMera «XHMHE)
TPaIMLUHOHHO OTHOCAT (OPMUPOBaHHUE 3HAHHH OCHOB XMMHYECKOH HAyKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHMUS,
MIPAaKTHYECKOH NEeATeIbHOCTH YEIOBEeKa U KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOW KyJbTYphL. 3a/1aua NpeIMeTa COCTOUT B
(OPMHUPOBAHMU CUCTEMBI XUMUYECKUX 3HAHHH — BaXHEHUIINX (DAKTOB, IIOHATHIA, 3aKOHOB U TEOPETUUECKUX ITOJIOKCHUI,
JOCTYIHBIX 0000IEHUI MUPOBO33PEHYECKOTO XapaKTepa, s3blKa HayKH, 3HAHUH 0 HAYYHBIX METO/IaX N3y4YCHHUS BELIECTB
U XMMHYECKHUX peakluii, a Takke B (OPMUPOBAaHMU W PA3BUTHH YMEHHH U CHOCOOOB [ESTENHbHOCTH, CBSI3AHHBIX C
IUIAHUPOBaHUEM, HaONIOJCHHEM W INPOBEACHHEM XHMHYECKOTO SKCIICPHUMEHTa, COONIIOJCHHEM IpaBUil 0e30macHOro
obpamieHus ¢ BEeNIeCTBAMH B IOBCEIHEBHON JKH3HH.

Hapsiny ¢ oTuM nenu wu3yueHus HpeaMeTa B IMPOrpaMMe YTOYHEHBI M CKOPPEKTUPOBAaHBI C YYETOM HOBBIX
NPHOPUTETOB B CUCTEME OCHOBHOro o0miero oOpasoBaHus. CerogHs B 00pa3oBaHUHM 0CO00 3HAYMMOI HpH3HAETCS
HAaIPaBJICHHOCTh 00YYEHHS Ha Pa3BUTHE U CAMOPa3BHUTHE JIMYHOCTH, GOPMHUPOBaHHE e€ MHTEIUICKTa U 00l KyIbTypBbI.
OOy4eHue YMEHHUIO YYMThCS M IPOJOJDKATh CBOE 00pa3oBaHME CaMOCTOSTEIBHO CTAHOBUTCS OJHOM M3 Ba)KHEHIIUX
(GyHKIHH YIeOHBIX MTPEIMETOB.

B cBs3M ¢ 9THM IPU W3yYEHHH MPeIMeTa B OCHOBHOI IIKOJIe JOMHHHPYIOLIee 3HaYCHHEe NPHOOPENH TaKKe eI , KakK:

*  (QopMupOBaHHE HHTEJUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaM000Opa3oBaHHUIO, COTPYIHUYECTBY,
CaMOCTOSTENIbHOMY MNPUHATHIO PELICHHH, CIIOCOOHOM aJanTUpoBaThCs K OBICTPO MEHSIOIIMMCS YCIIOBHUSIM
KU3HH;

"  HamnpaBJICHHOCTh 00YyYeHHs Ha CHCTEMaTHYeCKOE NMPHOOIIEHHE YYalMXCsl K CAMOCTOSTENIbHOW 1M03HaBaTEIbHON
JIeATeNIbHOCTH, HAYYHBIM METO/IaM [T03HaHHsI, POPMHUPYIOIINM MOTHUBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K XUMMUHU;

= obecrevyeHHe YCIOBHIl, CHOCOOCTBYIOIIMX NPUOOPETCHHIO OOYYaIOIIMMHUCS —OIBITa  Pa3HOOOpa3HOM
JEATENFHOCTH, IO3HAHUS W CaMOIO3HAHHS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIICTCHIMH), HMEIOIINX
YHUBEpCaJIbHOE 3HAUSHHUE ISl PA3JIMYHBIX BUJIOB JICATEIILHOCTH;

*  (opMHUpOBaHHE YMECHUI OOBSCHITH M OLICHUBATH SBJICHHS OKPYXKAIOIIEr0 MUpa Ha OCHOBAHHHU 3HAHWH W OIbBITA,

MOJyYCHHBIX NIPH U3YYCHUH XUMHHY;

*  (QopmupoBaHHe y 00ydaromMXcs TyMaHHUCTHYECKUX OTHOIICHWH, MOHMMAHMS IIEHHOCTH XMMHYECKHX 3HAHHWN
JUISL BBIPAOOTKM HKOJIOTMYECKH IIEIEeCOO00pa3HOTO IOBEJCHUS B OBITY W TPYJOBOW IEATENHLHOCTH B IIEJAX
COXPaHEHMsI CBOETO 3[J0POBbS U OKPYKaIOLIEH IPUPOJHON Cpenbl;

"  pa3BUTHE MOTHBALUH K O0Y4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U CAMOBOCIHHUTAHHIO HA OCHOBE YCBOCHHMS
o0IedeoBe4ecknX [EHHOCTeH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpDY TpOQMIsS W HalpaBIeHHOCTH
JaTbHEeHIero o0yueHus.

MECTO YYEBHOI'O NMPEAMETA «XUMUSA» B YHEBHOM MIAHE

B cucreme oOmero oOpa3oBaHus «XHMHUS» NPHU3HAHA O0S3aTENLHBIM YYEOHBIM IPEIMETOM, KOTOPBIH BXOAUT B
cocTaB npenMeTHON obaacT «EcTecTBeHHO-HaY4HBIE TIPEIMETHD.

VYueOHbIM TuiaHOM Ha e€ wm3ydeHue orBepeHo 204 yueOHBIX yacoB — mo 2 4y B Hexemo B 8,9,10 kmaccax
COOTBETCTBEHHO, U3 pacuéra 34 yueOHbIC HE/leNU B TO/I.

Jnst KaXI0ro Kiacca MpeaycMOTPEHO pe3epBHOE ydeOHOe BpeMsl, KOTOPOE MOKET OBITh HCIIOJIL30BAHO YYaCTHHUKAMH
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00pazoBaTeBHOTO Tpolecca B MesIX (HOPMHUPOBAHMSI BAPUATHBHON COCTAaBIISIONICH coepKaHUs KOHKPETHOH paboueit
nporpammbl. IIpu 3ToM oOsi3aTenbHas (MHBapHMaHTHAs) 9acTh COACPXKAHUS IPEIMETa, yCTAHOBICHHAs HPUMEPHON
paboueii mporpaMMoH, U BpeMsi, OTBOANMOE Ha €€ H3yUCHHE, JOIDKHBI OBITH COXPAHEHBI MOTHOCTBIO.

B cTpykType npumepHO# pabodei mporpaMMbl HapsIAy C MOSICHATENFHON 3aIIMCKOM BBIACIICHEI CIICTYONE Pa3Ieibl:

"  IJTAaHHUpPYEMbIC pEe3yIbTaThl OCBOCHHMSA Y4YeOHOro mnpenmera «XHUMHA» — JNYHOCTHBIC, METalpEIMETHBIC,
IIPEAMETHBIE;

" coxepxaHHe yueOHOro npenmera « XUMUs 110 rojiaM 00y4YeHUS;

"  [OpUMEpPHOE TEMAaTUYECKOE IUIAHUPOBaHME, B KOTOPOM JETAIU3UPOBAHO COACPKAHNE KAKJOU KOHKPETHOH TeMB,
yKa3aHbl KOJIMYECTBO YacOB, OTBOJMMBIX Ha €€ W3y4eHUE, 1 OCHOBHBIC BHJIbI YUCOHOU JESITENILHOCTH YUCHHKA,
(bopMupyemble IPH U3yIEHUH TEMBI, IPUBEEH NepEeYCHb IEMOHCTPALMH, BBINOIHIEMBIX YUUTENIEM, U IIepeueHb
PEKOMEHIYEMBIX JJa00OPAaTOPHBIX OIMBITOB U MIPAKTHYECKUX PAOOT, BHITIOIHAEMBIX YYAI[UMHUCS.



MNAHUPYEMbIE PE3YJNIbTATbl OCBOEHUA
YYEBHOIO NPEAMETA «XUMWA» HA YPOBHE OCHOBHOI'O OBLWWEI0 O6PA30BAHUA

I/I3yquI/Ie XMMHHM B OCHOBHOM IIKOJIE HanpaBJICHO Ha JOCTUKCHUC 06y‘Ia}OIlII/IMI/IC$I JIMYHOCTHBIX, METANTPCAMETHBIX U
NPEAMETHBIX PE3YJIbTATOB OCBOCHUSA yqe6Horo npeameTa.

NnyHocTHbIE pe3ynbTaThbl

JImIHOCTHBIE PE3yNBTaThl OCBOSHMS IPOrPAMMBI OCHOBHOTO OOIIETO OOpa30BaHMS TOCTHTAIOTCS B XOJE OOYUICHUS
XMMHUH B €IWHCTBE y4YeOHOM M BOCIHUTATENbHOW neaTenbHOcTH OpraHu3aniy B COOTBETCTBUU C TPaAMIMOHHBIMHU
POCCHHCKHMH COIIMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPHHATHIMH B OOIIECTBE NMpaBHJIAMH U
HOpPMaMH MOBE/ICHHS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHMS, CAMOPA3BUTHS U COLHANN3AIMN 00yJarOIIIXCH.

JIM4HOCTHBIE PE3yNbTaThl OTPAKAIOT COPMUPOBAHHOCTH, B TOM YHCIIE B YaCTH:
ﬂampuomuquKoao eocrnumaHus

1) UEeHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACICAUIO, MTOHHMAHHSI
3HAYEHMs] XUMHYECKOW HAayKH B XXM3HU COBPEMEHHOTO OOILECTBA, CIIOCOOHOCTH BIIAIETh AOCTOBEPHOH MH(pOpMaIen o
TIEPEIOBBIX JTOCTHKCHUSAX M OTKPBITHAX MUPOBOW M OT€UECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00
YCTPOWCTBE MHpPa U 00IIECTBa;

I'pakdaHcko20 eocrnumaHust

2) TPEACTAaBICHHSA O COLMANbHBIX HOPMax M TNpaBWIAX MEXKIMYHOCTHBIX OTHOLICHHH B  KOJUICKTHBE,
KOMMYHUKaTHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Y4eOHO-HCCIENOBAaTEIbCKOM, TBOPUECKOM M IPYTHX
BU/AX JICATENBHOCTH; TOTOBHOCTH K pPa3HOOOPAa3HOW COBMECTHOH [JEATENPHOCTH NPH BBINOJHCHUH Y4eOHBIX,
TIO3HABATEJIbHBIX 3a]ad, BBIMOJIHCHHM XHMHUYECKHX 3KCIICPUMEHTOB, CO3IAHHM YYEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMOIIOHMMAaHHWIO 1 B3aUMOIIOMOLIN B IPOLECCE 3TOM yqe6H0171 JACATCIBHOCTH, TOTOBHOCTH OLICHUBATH CBOE TIOBCACHHUC
U TOCTYIIKHM CBOUX TOBapI/IHleI‘/II C MO3UIIMM HPABCTBCHHBIX W MPABOBBIX HOPM C y‘IéTOM OCO3HaHUuA HOCHe}ICTBI/Iﬁ
MOCTYTIKOB;

LenHocmu Hay4HO20 NO3HaHUs

3) MHPOBO33PEHUECKHUX MPEACTABICHUI O BEUICCTBE M XMUMHUYCCKOW DPEaKIHH, COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO pa3sBUTUA HAYKH U COCTABJIAIOIINUX OCHOBY IJIsI MOHMMaHUA CYHIHOCTH Haquoﬁ KapTHHBI MHUpa, Hpe}ICTaBHeHHﬁ
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPHPOABI, B3aNMOCBS3SIX UYEJIOBEKAa C NMPUPOITHON CPEROH, O pOIHM XHUMHUHU B
MIO3HAHWHU 3THX 3aKOHOMEPHOCTEI;

4) TO3HaBAaTENBHBIX MOTHBOB, HANPABICHHBIX Ha IIONYYCHHE HOBBIX 3HAHMH MO XHMHH, HEOOXOIMMBIX IUIS
00BsICHEHNS HAaOJII0TaeMBIX IIPOIIECCOB U SIBICHHUI;

5) mo3HaBaTeNbHON, HHHOPMALIMOHHON ¥ YUTATENHCKOU KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIBHON pabOThI
C Y4eOHBIMH TEKCTaMHM, CHPABOYHOM JIUTEPATYpOH, IOCTYHNHBIMH TEXHHYECKHMH CpPEACTBAMH WH()OPMaIMOHHBIX
TEXHOJIOTUH;

6) wmHTepeca K OOYYEHHIO W IO3HAHHUIO, JOOO3HATEIHFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHHUIO,
MPOECKTHOM M HCCIIEJ0BATENILCKON JIESITENbHOCTH, K OCO3HAHHOMY BBIOOpDY HAIIPaBIEHHOCTH M YpPOBHS OOy4YeHHUs B
JaTbHEUTIIEM;
dopmupoeaHusi Kyibmypbl 300p0o8bsi

7) OCO3HaHHS IIEHHOCTH JKH3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3I0pPOBBIO, YCTAHOBKH Ha 37I0POBBIA 00pa3
KHM3HU, OCO3HAHMS IMOCIEACTBUH W HENPHATHS BPEAHBIX NPHUBBIUEK (YHOTPEOIEHHs aIKOroJisi, HAPKOTHKOB, KypeHHs),
HEOOXOANMOCTH COOJIIOZICHUS TIPaBHi 0€30MaCHOCTH IPH OOPAICHNH C XUMHYECKUMH BEIECTBAMHU B OBITY U peabHON
KH3HHY,

Tpydoeozo eocriumaHus

8) wuHTepeca K MPAaKTHYSCKOMY U3YYCHHUIO MPOQECCHil  Tpyla passIMyHOrO PoJia, yBaXXCHUE K TPYAY M pe3yibTaram
pr}lOBOﬁ JACATCIIBHOCTHU, B TOM YHCJIC HAa OCHOBE IMPUMCECHCHUSA MPECIMETHBIX 3HAHUI TI0 XHUMHH, OCO3HAHHOTO BBI60pa
HWHAWBUIYaNbHOW TPAeKTOPHH NPOJOKEHUS 00pa30BaHUS C yYETOM JIMUHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMUH,
0O0IIECTBEHHBIX UHTEPECOB M MOTPeOHOCTEH; YCIeNIHOW MPO(eCcCHOHANBHON NEeSTeIbHOCTH U Pa3BUTHSI HEOOXOAMMBIX
YMEHHUIi; TOTOBHOCTh aJalITHPOBATHCS B MPO(eccCHOHANbHOM cpe/ie;

OKkonozuyecko2o0 eocnumaHusi

9) 9KOJOTHYECKH IIEJIeCOOOPa3HOTO OTHOMICHHsS K MPUPOAE KaK WCTOYHWKY >KH3HM Ha 3emiie, OCHOBe ef
CYIIECTBOBaHMUS, NOHMMaHMS LEHHOCTH 310pOBOr0 M 0Oe30macHoro oOpasa >KM3HHM, OTBETCTBEHHOIO OTHOLICHUS K
COOCTBEHHOMY (HM3MYECKOMY M IICUXHYECKOMY 3/I0POBBIO, OCO3HAHHS IIEHHOCTH COONIOJCHUS NpaBMil 0e301acHOro
TIOBEICHHS IIPH PadOTe C BEIIECTBAMH, a TAK)KE B CUTYAIUSIX, YTPOXKAIOLIUX 3J0POBBIO U JKU3HH JIIOJEH;

10) cmocOOHOCTH MPUMEHSTh 3HAHMS, MONy4YaeMble NPH W3YyYCHHH XHMHH, U PELICHHs 3a1ad, CBS3aHHBIX C
OKpY>Kalollel MPUPOJHON Cpello, MOBBIIICHHUSI YPOBHS 3KOJIOTHYECKOH KYJIbTYpBI, OCO3HAHUS TIIOOATBLHOTO XapaKkTepa
9KOJIOTMYECKUX MPOOJIEeM M IyTeH MX PEelIeHUs! TOCPEACTBOM METOI0B XMMHHU;

11) 95KOIOTHYECKOTO MBINLICHHS, YMEHHS pPYKOBOJCTBOBATHCS WM B IO3HABATENbHON, KOMMYHHKATHBHOWH WU
COLMaJIbHOM IIPAaKTHKeE.

MeTal'Ipe,D,MeTHble pe3ynbTaThbl
B coctaBe mMeTanmpeaMeTHBIX pe3yabTaTOB BBLACISIOT 3HAYMMBIE UII (YOPMUPOBAHHUS MHUPOBO33PEHHUS OOIIECHAYIHBIC
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TIOHSTHSA (3aKOH, TEOpUsl, IPUHIIMI, THIIOTe3a, (aKT, cHcTeMa, Mpouece, SKCIEPUMEHT U Ip.), KOTOPbIE HCIIONIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaX W IO3BOJIAIOT HAa OCHOBE 3HAHMH M3 3THX IPEIMETOB (OPMHUPOBATH
MIPEACTAaBICHNE O IIEJOCTHOW HAyYHOH KapTHHE MHpa, M YHHBEpCaJIbHbIE Y4eOHBIE IEHCTBUS (TIO3HABATENILHBIC,
KOMMYHUKAaTHBHBIE, PETYIATHUBHbBIEC), KOTOpble oOecrnednBaloT (OpMHPOBAHHE TOTOBHOCTH K CaMOCTOSITEILHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHON AEATETBHOCTH.

MeranpeaMeTHble pe3ysbTaThl OCBOGHHS O0pa30BaTEIbHOW MPOrpaMMBl IO XHUMHH OTPAXKAIOT OBIAJCHHE
YHUBEPCAJIbHBIMU [TO3HABATEIBHBIMH JIEHCTBUSMH, B TOM YHUCIIE:

Ba3oebimu s1o2uveckumu deticmeusimu

1) yMeHHeM WHCIOIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHAS MPH OCBOCHHHM 3HAHHWN: PACKPBIBATH CMBICT
XMMHUUYECKHX TMOHSATHH (BBLACIATH MX XapaKTepPHbIE NMPU3HAKH, YCTAHABJIMBATH B3aWMOCBS3b C JPYTUMH THOHITUSIMH),
UCIIONIb30BaTh TOHATHUS JJIS OOBSICHEHHS OTHENbHBIX (DAKTOB W SIBICHHH; BHIOMpATh OCHOBAHUS M KPUTEPHU IS
Kiaccu(UKaMy XUMHUYECKHX BEIECTB U XUMHUYECKUX PEAKIUil; YCTaHABIMBATH IPUUMHHO-CJIEJICTBCHHBIE CBSI3U MEXTy
00BEKTaM1 U3y4YEHUs]; CTPOUTD JIOTHUECKHIE PACCYKACHUS (MHAYKTHBHBIC, NETyKTUBHbIC, IO aHAJIOTHH); JETaTh BBIBOJIBI
U 3aKITI0YCHHUS;

2) yMeHHEM IpUMEHATh B IpOLecce IO3HAHWS IOHATUS (IPEIMETHBIE M MeETalpeAMETHbIE), CHMBOJINYCCKUE
(3HAaKOBBIE) MOJENH, HCIIOIb3YeMble B XHMHH, INPEOOPa3OBBIBATH IIMPOKO HPHMEHAEMBIE B XHUMUH MOJCIbHBIC
MIPEACTABICHUS — XUMUYECKUH 3HAaK (CHMBOI 3JIEMEHTa), XUMHUUYecKas (opMylia M ypaBHEHHE XUMUIECKON Peakuu —
TIPU PEIICHNH yu9eOHO-TI03HABATENBHbIX 3a/1a4; C YIETOM 3THX MOJEIBHBIX NPEICTaBICHUN BBISIBIIATD U XapaKTepPH30BaTh
CYIIECTBCHHBIC IMPU3HAKU H3Yy4YaCMbIX 06’I)CKTOB — XHUMHWUYECCKUX BCUICCTB U XHUMHUYCCKHUX peaKHHﬁ; BBISABIISITD 061111/16
3aKOHOMEPHOCTH, NPUIMHHO-CJICACTBCHHBIC CBA3U U MPOTHUBOPCUHNA B M3y4YaCMbIX MPOLCCCaX M ABJICHUAX; MpcajiaraTtb
KPUTEPUH ISl BBISBICHHS 3TUX 3aKOHOMEPHOCTEH M IMPOTHBOPEYMH; CAMOCTOSTEIBHO BBIOMPATh CHOCOO pELICHUs
yueOHOM 3ajayn (CpaBHUBATh HECKOJBKO BapHaHTOB pEIICHHs, BHIOMpaTh HamOoyiee MOAXOASIIMH C y4ETOM
CaMOCTOSATENIEHO BBIJICICHHBIX KPUTEPHEB);

Basoebimu uccnedosamenbckumu deticmeusimu

3) yMeHHEeM HCIIONB30BaTh IOCTaBJICHHBIC BOIPOCH! B KayeCTBE HHCTPYMEHTA ITO3HAHUS, a TAKKEe B KAYECTBE OCHOBBI
JIIA q)OpMI/IpOBaHI/ISI THUIIOTE3BI 1O IMPOBEPKE NPABUIILHOCTU BBICKA3bIBAEMbBIX Cyﬁ(}IEHHﬁ;

4) npuoOpeTeHHe OMbITA MO IUIAHWPOBAHMIO, OPTaHHM3AIMH ¥ IPOBEICHHUIO YUYCHHYSCKUX SKCIICPUMCEHTOB: YMCHHUE
HaOMI0NAaTh 3a XOJOM IIpOIEcca, CaMOCTOSTENBHO IIPOTHO3UPOBATH €TO PE3yNbTaT, (GOpMYIHpOBaTh OOOOIICHUS H
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO ONBITA, UCCIIEIOBaHMS, COCTABIISITh OTUET O MPOJICIaHHON padoTe;

Pa6omol ¢ uHghopmayuel

5) ymeHuem BBIOMpaTh, AHAIU3UPOBATH W HHTCPIPETHPOBATH HHPOPMANHUIO PA3NUYHBIX BUIOB H  (GopM
MIPEACTABICHUS, TOJNyIaeMyl0 M3 Pa3sHbIX HMCTOYHHWKOB (HAYYHO-TIONMYJSIPHAS JIUTEpaTypa XUMHUYECKOTO COMEpPKAHUS,
CIpaBOYHBIE TOCOOMS, pecypchl VIHTEepHETa); KPUTHYECKH OLEHWBAaTh NPOTHBOPEUHMBYIO U  HEIOCTOBEPHYIO
nHpopmanuio;

6) yMeHHeM NPHUMEHSTh Pa3IMYHbIe METOABI U 3alpOCHl PU IOHCKE W 0TOOpEe MHGOPMALMK M COOTBETCTBYIOIIMX
JaHHBIX, HEOOXOAMMBIX JUIA BBIIIOJIHEHUS y4eOHBIX M IIO3HABATENbHBIX 337ad OIpPEAEIEHHOTO THIIA; NMPUOOpeTeHHE
OIBITa B 00JIACTH MCIOJIL30BAHUS I/IH(I)OpMaLII/IOHHO-KOMMyHI/IKaTI/IBHLIX TeXHOHOFI/Iﬁ, OBJIAJICHUEC KyJ'II;TypOI\/'I AKTHUBHOI'O
HCIOJIB30BaHUA PA3JIMYHBIX IMOUCKOBBIX CHUCTEM; CaAMOCTOATCIILHO BBI6I/IpaTI) ONTUMAJIBHYTO (I)OpMy peaACTaBIICHUA
nHpopMaIMK W WLIIOCTPUPOBATh PpEIlaeMble 3aJadyd HECIOKHBIMH CXEMaMH, JuarpaMMmamy, Apyrumu Qopmamu
rpaduKu 1 UX KOMOUHAIUSIMU;

7) yMeHHEM WCIONB30BATH M aHAJIM3UPOBATH B Tpolecce ydueOHOW W HCCIIeMOBATENBCKOW JIeATeIbHOCTH
nHpopManMio O BIMSHWM NPOMBIIUIEHHOCTH, CEIBCKOTO XO3SIMCTBA M TPAHCIIOPTA HA COCTOSHHE OKpYXKarouieh
NIPUPOJHON CpELbL;

YHueepcasibHbIMU KOMMYHUKamueHbIMuU delicmeusiMu

8) ymenmeMm 3amaBaTh BONPOCHI (B XOjA€ JMAnoOra HW/WIK JHUCKYCCHHM) MO CYIIECTBY OOCYKIaeMOW TEeMBI,
(hOpMyITHPOBATH CBOM NMPEIJIOKEHHUSI OTHOCHTEJIFHO BBITIOJIHEHNUS TIPEIOKEHHOH 3a1a4;

9) mpuoOpeTeHHE OMNbITa MPE3CHTALMH PE3yJIbTATOB BBINOJHEHHS XHMHYECKOTO SKCIEpUMEHTa (J1abopaTOpHOro
OTIBITA, JTAOOPATOPHOH pabOTHI IO MCCIIEOBAHUIO CBOMCTB BEUIECTB, yIEOHOTO IPOCKTA);

10) 3auWHTEpEecOBaHHOCTh B COBMECTHOM CO CBEPCTHHKAMH IO3HABATEIBHON M HCCICIOBATENBCKONW JEATENHLHOCTH
IIPY pELICHUH BO3HUKAIOIIMX NPOOJIEeM Ha OCHOBE y4yéra OOIIMX MHTEPECOB M COIVIACOBAHMS MO3MLHUI (00CysKneHHs,
oOmeHn MHCHUAMHU, «MO3TOBBIC INTYPMbI», KOOPpAWHAIIUA COBMCECTHBIX llel\/’ICTBI/II\/’I, ONPCACIICHUE KPUTCPUEB IO OIICHKE
Ka4yecTBa BBHIITOJHEHHOW PaOOTHI U 1Ip.);

YHueepcanbHbIMU pe2ynssmusHbiMu delticmeusiMu

11) yMeHHEM CaMOCTOSATENBHO OMpPEAeNSATh LEIH IeITeIbHOCTH, TIIAHUPOBATh, OCYLIECTBIATh, KOHTPOJIUPOBATh H
pu He0OXOJIUMOCTH KOPPEKTHPOBATh CBOIO JAEATEIBHOCTb, BBIOMpaTh HamnOosiee 3((EeKTHBHBIE CIIOCOOBI pPEIICHHS
yqe6HHx M TIO3HABATCJBHBIX 3adad, CaMOCTOATCIIBHO COCTaBJIATHL HJIM KOPPEKTHPOBATH Hpe)lJ'IO)KeHHBIﬁ AJITOPUTM
JCUCTBUI TIPW BBINIOJIHEHUH 3aJaHUil C y4E€TOM IOJTYYEHHs HOBBIX 3HAaHMH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U
peaKnusx; OIEHUBATh COOTBETCTBUE MOJYYEHHOTO pPe3yJIbTaTa 3asBICHHOM eIy

12) ymeHHeM HCTOIB30BATh M AHAIU3UPOBATH KOHTEKCTHI, TIPEJIaracMbIe B YCIIOBHH 3aIaHHI.



MpeameTHble pe3ynbTaThbl

B cocraBe mpeaMETHBIX PE3yNbTATOB II0 OCBOSHHUIO O0s3aTEIHHOTO COACPXKAHWS, YCTAHOBICHHOTO JIaHHON
MIPUMEPHON pabouell mpoOrpaMMOii, BBINCISAIOT: OCBOCHHBIC OOYYAIONUMUCS HAy4YHBIC 3HAHHS, YMCHUS U CHOCOOBI
neicTBui, cenuduaeckue s MPeIMEeTHON 001acTi « XUMHES», BUIBI IEATEIFHOCTH II0 MOTYYSHHUIO HOBOTO 3HAHUS, €T0
HHTEPIpETaNH, IPeoOPa30BAHUIO M IPUMEHEHHIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAITHX.

[IpenMeTHBIC pe3ynbTaThl MPEACTABICHBI 0 roJaM OOYYCHHS U OTPAXKaT CHOPMHUPOBAHHOCTH Y OOYYAIOIIUXCS
CIEAYIOIINX YMEHUMN:

8 KITACC

1) packpvisams cmblci OCHOBHBIX XUMHYECKHX TMOHITHIl: aTOM, MOJEKYyJd, XHMHUYECKHH 3JIEMEHT, IPOCTOe
BEIIIECTBO, CJIOXKHOE BEILECTBO, CMECh (OJHOPOJHAS M HEOMHOPOJHAs), BaJICHTHOCTb, OTHOCHTENbHAs aTOMHas W
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIECTBAa, MOJb, MOJIIpHas Macca, MaccoBas [OJS XHUMMYECKOro 3JEMEHTa B
COCTMHEHUH, MOJLIPHBIH 00BEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJb, AJIEKTPOOTPHIATENFHOCT, CTETIEHb OKHUCIICHHUS,
XMMHUUECKasl peakius, KiaccuUKaluus peakiuii: peaklMu COeIUHEHHS, PeaKkHu pPa3joKeHHs, pPeaKkIHH 3aMeIleHHs,
peakuuy oOMEHa, PK30- M DHIOTEPMHUYECKHE PEaKIMH; TEIUIOBOH 3(deKT peakuuu; sapo aroma, 3JEKTPOHHBIH CIOH
aToMa, aTOMHas OpOMTalb, pamlyc aToMa, XAMHYECKas CBs3b, MOJSIPHAS W HEMOJspHas KOBaJCHTHAs CBS3b, MOHHAS
CBSI3b, HOH, KATHOH, aHUOH, PaCTBOP, MaccoBas JI0JIsl BellecTBa (MPOIEHTHAs KOHIIEHTPAIIKsI) B pacTBOPE;

2) unmocmpuposams B3aUMOCBA3b OCHOBHBIX XMMHYECKHX MOHATHH (CM. M. 1) M NPUMEHSTH 3TH TOHATHSA OPH
OTIMCAaHWH BEIICCTB U UX MPEBPAICHHNL;

3) ucnonvzo6amb XMMUIECKYIO CHMBOIIUKY JUIS COCTABJICHHS (POPMYJIT BELIECTB U YPABHCHUH XUMHUSCKUX PEAKIHA;

4) onpedensimp BANCHTHOCTH aTOMOB 3JIEMCHTOB B OWHAPHBIX COCJMHEHUSX; CTCIICHb OKHCIICHHUSI JJICMEHTOB B
OWHAPHBIX COCAWHCHHAX; NPUHAIUICKHOCTh BEHICCTB K ONPEHCIEHHOMY KIACCY COSIMHEHWHA Mo (opMmynam; BHI
XAMHUYECKOH CBSI3M (KOBAaJICHTHAS I HOHHAS) B HCOPTaHMUYCCKUX COCAMHCHIISX;

5) packpwieams cmuica Ieproandeckoro 3akona JI. . Menaeneesa: 1eMOHCTPUPOBATh MOHUMAaHHE [TEPUOANIECKON
3aBUCHUMOCTH CBOMCTB XMMHYECKHUX DJIEMEHTOB OT HMX IMOJIOKECHHS B Hepno,unqecxoﬁ CHUCTEME,; 3aKOHOB COXpaHCHUA
MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJCKYJSIPHOTO VYCHHS, 3aKOHa ABOTapO; Onucsieams u
xapaxmepuzogamsb Tabnuunyio ¢popmy [lepnoandeckoil CHCTEMbl XUMHYECKUX AJIEMEHTOB: Pa3jinyaTh MOHATHS «TJIaBHAs
moarpynna (A-rpynma)» u «mobounas mnoarpymna (b-rpymma)», Manble # OONBIIME HEPUOIBI; COOMHOCUMb
0003HaueHHs, KOTOpble UMeIOTCs B Tabmmie «[lepuommueckas cuctema xuMudeckux 3nemenToB JI. . MenaeneeBay ¢
YHCIOBBIMHA XapaKTEPHUCTUKAMHU CTPOCHHS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB M 3apsaj s1pa, olIiee Yucio
3JIEKTPOHOB U pacHpeieIeHHe UX 10 3JIEKTPOHHBIM CIIOSIM);

6) knaccupuyuposamv XKUMHYECKHUE SJIEMEHTHI; HEOPTaHWYECKHE BEINECTBA; XMMHYECKHE peakiuu (10 YUCIy H
COCTaBy YYaCTBYIOIIHNX B PEAKIIMU BEIIECTB, O TEIIOBOMY 3 deKrTy);

7) xapaxmepuzosams (onucvléams) OOINUE XUMUYECKHE CBOWCTBA BEIIECTB PA3IHYHBIX KIIACCOB, IOJITBEPIKIAs
OIMMCAaHUEC PpUMEPaAMU MOJICKYJIAPHBIX YPABHCHHUN COOTBETCTBYIOINX XUMHWYCCKUX PCAKIIUH,

8) npoenosuposams CBOICTBA BEIECTB B 3aBUCHMMOCTH OT HMX KAUeCTBEHHOTO COCTaBa; BO3MOXKHOCTH TPOTEKAHHSI
XUMHUUYECKUX IPEBPAIICHUN B Pa3IMUHBIX YCIOBUSX;

9) e6vluuCAAMb OTHOCHUTEIBHYIO MOJICKYISIDHYIO M MOJSPHYIO MAacChl BEHIECTB; MAacCCOBYIO OJI0 XHUMHYECKOTO
aJieMeHTa 1o (OpMyJie COCIMHEHHsS; MAacCOBYIO JIOJIIO BEIECTBA B PACTBOpPE; IPOBOJHUTH PACUETHI MO YPABHEHHIO
XUMUYECKOW peaklny;

10) npumensims OCHOBHBIC OTEPALMU MBICIUTEIHLHON JEATEIBHOCTH — aHAU3 M CHHTE3, CpaBHEHHE, 0000IIeH e,
CHCTEMATH3aIHI0, KJIACCH(HUKANNIO, BRIIBICHNE MTPUIHMHHO-CIECCTBCHHBIX CBS3ed — I M3YYCHHUS CBOWCTB BEIIECTB U
XAMHYCCKUX PEaKIUif; eCTeCTBEHHO-HAYYHhIE METOIBl TO3HAaHUSI — HaOIIOJCHUE, W3MEpEHHe, MOICIHpPOBAHUE,
9KCIEPUMEHT (peabHBIN U MBICICHHBIN);

11) credosamsb npaBUIIaM MOJIH30BAHHUS XUMUYECKOH MTOCY0# U TaGOPATOPHBIM 000PYIOBAaHHEM, A TAK)KE PABUIIAM
oOpalieHus ¢ BEIECTBAMH B COOTBETCTBUU C MHCTPYKLMUSIMHU T10 BBITOJTHEHHIO J1a0OPAaTOPHBIX XUMHUYECKHUX OIBITOB TI0
MOJIYICHUI0O W COOMpAHHMIO Ta3000pa3HBIX BEIMIECTB (BOAOPOAAa H KHCJIOPOJa), MPUTOTOBIEHUIO PAcCTBOPOB C
ONpelesIEHHON MaccOBOH 10y pacTBOPEHHOIO BELIECTBA; IUIAHUPOBATH U IPOBOJAUTHE XMMHUYECKHE HKCIIEPUMEHTHI 110
pacIio3HaBaHUIO PAacTBOPOB MIENOYEH M KUCIIOT C TIOMOIIBIO HHANKATOPOB (JTakMyC, (eHON(PTANECHH, METHIIOPAHXK H JP.).

9 KNACC

1) packpwisamv cmblci OCHOBHBIX XHMHYECKHX MOHATHH: aTOM, MOJICKYJia, XHUMHYECKHH 3JEMEHT, MPOCTOe
BEIIIECTBO, CJIOXKHOE BEIECTBO, CMECh (OJHOPOJHAS M HEOMHOPOJHAas), BaJIEHTHOCTb, OTHOCHTENbHAs aTOMHas M
MOJIEKYJISIPHasl Macca, KOJIWYECTBO BEIECTBA, MOJIb, MOJSIpPHAs Macca, MaccoBas IO XHMHUYECKOTO JJIEMEHTa B
COCIMHEHUH, MOJISIPHBIH 00BEM, OKCHA, KHCIIOTA, OCHOBAHME, COJb, JJIEKTPOOTPHLATEIBHOCTh, CTEIIEHb OKHCIICHHS,
XMMHUUECKasl peakius, KilaccCuUKauus peakiuil: peaklMu COeIUHEHHS, PeaKklHUU pPa3jIoKeHMs, pPeaKkIHH 3aMeIleHHs,
peakuun oOMEHa, 3K30- M SHIOTEPMHYECKHE PEaKIHH; TEIUIOBOH 3(QQEKT peaknuw; siIpo aToMa, 3JIEKTPOHHBIA CIIOH
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aToMa, aTOMHasi OpOWTalb, PaAUyC aTOMa, XUMHYECKas CBA3b, NOJIAPHAS M HENOJspHas KOBAJCHTHAs CBs3b, HOHHAsS
CBSI3b, MOH, KaTHOH, aHHOH, PacTBOP, MaccoBasi OIS BEIIECTBa (IPOLEHTHAsl KOHIIEHTPALKs) B pacTBOPE, AJIEKTPOJINTHI,
HEICKTPOJIUTHI, DIICKTPOIUTHYECKas: TUCCOLHMAINS, PEaKIi HOHHOrO 0OMeHa, KaTaJu3aTop, XUMUYECKOe paBHOBECHUE,
oOpaTuMble ¥ HEOOpaTHMBIE PEaKLHH, OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIC DPEAKLUH, OKUCIHUTEIb, BOCCTAHOBUTEIND,
OKHCJIIEHHE M BOCCTaHOBIICHHWE, aJUIOTPONHs, aMm(OTepHOCTb, XUMHYECKas CBsI3b (KOBaJEHTHAs, WOHHas,
MeTajuTnaeckas),;

2) unmocmpuposams B3aUMOCBA3b OCHOBHBIX XMMHYECKUX HOHATHH (CM. I. 1) M NPUMEHATH 3TH IOHATHSA HPH
OIMCAaHUH BEILECTB U UX TPEBPAICHUII;

3) ucnonv306ames XAMUYECKYIO CHMBOJIUKY JUTSl COCTABJICHHS HOPMYJT BEIIECTB U YPABHCHUH XUMHUUCCKUX PEaKIH;

4) onpedensmv BANCHTHOCTH aTOMOB DJIEMEHTOB B OHWHApHBIX COCIMHEHUSAX; CTCIICHb OKHCIICHHUS JJIEMEHTOB B
OMHApHBIX COENUHEHMSX; NPUHAJICKHOCTh BEIECTB K ONpENEIEHHOMY KIacCy COeIWHEHWil mo ¢opmynam; BUj
XMMHUUYECKOH CBSI3M (KOBaJCHTHAsh W MOHHAS) B HEOPraHWYECKHX COEJMHEHUSIX 3aps]l MOHA MO XMMHUYECKOi (opmyIe;
XapakTep cpexsl B BOIHBIX PAaCTBOPAaX HEOPTaHMYECKHX COCAWHEHMH, THII KPUCTAJUIMYECKOW DPEIETKH KOHKPETHOTO
BEILICCTBA;

5) packpvisams cmovicn Tlepuoandeckoro 3akoHa /1. V. MenzeneeBa: 1eMOHCTPUPOBATh MOHUMaHHE MEPUOIMICCKO
3aBHCHMOCTH CBOMCTB XHMHYECKHX DJIEMEHTOB OT UX IOJOXeHUS B llepnomndeckoil cucTeMe; 3aKOHOB COXPaHEHUS
Macchl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJCKYJSIDHOTO Y4YCHHS, 3aKOHa ABOTaIpoO; Onucwlieams u
xapaxmepuzogamsb Tabnuunyio ¢popmy [lepuoandeckoil CHCTEMbl XUMHYECKUX AJIEMEHTOB: Pa3jinyaTh MOHATHS «TJIaBHAs
monrpymma (A-rpymma)» U «mobouHas moarpymma (b-rpymma)», Mample u OONbIIME TEPHOIBI, COOMHOCUMb
0003Ha4YeHHs1, KOTOpble MMeroTcs B Tadiuue «[leproauyeckas cucrema XuMuueckux siaeMenToB Jl. M. MenaeneeBay ¢
YHUCIIOBBIMU XapaKTEPUCTHKaMU CTPOCHMSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsaj sapa, oOliee YHciIo
AJIEKTPOHOB U paclpeielieHHe UX 0 AJIEKTPOHHBIM CIIOSIM);

6) xkraccuguyuposamv XUMUYECKUE DJIEMEHTBI, HEOPraHMYECKUE BELICCTBA; XUMHYCCKHE Peakuuy (10 4YucIy M
COCTaBy yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, M0 TEIIIOBOMY 3 dekTy);

7) xapaxmepuzoeams (onucvisamy) OOIIME XMMHYECKHE CBOWMCTBA BEIICCTB PA3JIMYHBIX KIACCOB, MOATBEPIKIAs
OMHCaHNE NPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIN;

8) npoecHosuposams CBOICTBa BEIIECTB B 3aBHCHMOCTH OT MX KaueCTBEHHOIO COCTaBa; BO3MOXKHOCTH NPOTCKAHUS
XMMHUUYECKUX IPEBPAIICHUN B Pa3IMYHBIX YCIOBUSX;

9) ewvluucaAMb OTHOCHUTEIBHYIO MOJICKYISIDHYIO M MOJSPHYIO MAacChl BEIIECTB, MACCOBYIO OO0 XUMHYECKOTO
aJIeMeHTa 1o (OopMyJie COCAMHEHHS; MAacCOBYIO JIOJIIO BEIECTBA B PACTBOpPE; IPOBOJUTH PACUYETHI MO YPaBHEHHIO
XUMUYECKOW peaklny;

10) npumensims OCHOBHBIC ONEPAIMH MBICIHUTEILHON JEATEIFHOCTH — AHAIN3 M CHHTE3, CPaBHEHHE, 0000IIeH e,
CHCTEeMaTH3alUIo, KIACCH(HUKANHNIO, BBISIBICHHE TPUIMHHO-CIIEICTBEHHBIX CBSI3€H — /ISl U3y4EHHs CBOICTB BEIIECTB U
XMMHUYECKHX DPEaKLHii; €CTeCTBEHHO-Hay4HbIC METOAbI IO3HAHWS — HAOJIOJCHNEe, W3MEpEeHHe, MOJEINPOBaHuE,
9KCTIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN);

11) credosamsb paBUIIaM TIOJIH30BAHUS XUMUYECKOM TOCY10i U 1a00paTOPHBIM 000PYI0OBaHHEM, a TAKKE IPaBUIIAM
oOpalieHus ¢ BEIEeCTBAMH B COOTBETCTBUH C MHCTPYKLUSIMH TI0 BBITOJHEHHUIO J1a0OPAaTOPHBIX XUMHUYECKHUX OIBITOB IO
TOJTYYEHUI0O W COOMpAHMIO Ta3000pa3HbIX BEHIECTB (BOJOPOAA M KHCIIOpPOJa), INPHUTOTOBIECHHIO pAacTBOPOB C
ONIPEIENIEHHON MAaCcCOBOM J10JIel PACTBOPEHHOIO BEUIECTBA; INIAHUPOBATh U IPOBOJUTh XUMHUYECKHE HKCIEPUMEHTHI 110
PpacIio3HaBaHUIO PACTBOPOB MIENOYEH M KUCIIOT C TIOMOIIBIO HHANKATOPOB (JTaKMYC, (eHONPTANECHH, METHIIOPAHXK H Jp.).

10 KNNACC

1) packpwisamv cmbici OCHOBHBIX XMMHUYECKMX MOHITHI: XUMHUYECKHI 3JEMEHT, aTOM, MOJEKYyJa, WOH, KaTHOH,
aHWOH, TMPOCTOE BEMIECTBO, CJOXHOE BEHICCTBO, BAJICHTHOCTB, 3JCKTPOOTPHUIATEIBHOCTh, CTCICHb OKHCICHUS,
XAMHUYECKasl PEaKIvsi, XHMHYECKasl CBA3b, TSIIOBOH 3PQEKT peakiiu, MOJIb, MOJPHBIA 00BEM, PacTBOP; DIIEKTPOIHUTEHI,
HEBJICKTPOIIUTHI, MEKTPOIUTHICCKAs JUCCOLUAIINS, PEaKI[MH HOHHOTO OOMEHa, KaTajlu3aTop, XUMHIECKOE paBHOBECHE,
06paTI/IMI>Ie n H606paTI/IMI)Ie pe€aKiunr, OKHCIIUTCIBbHO-BOCCTAHOBHUTCIIBHBIC PCAKIINH, OKHUCIWUTEIb, BOCCTAHOBUTECIID,
OKHCJICHHE U BOCCTAaHOBIIEHUE, AIIOTPOITHs, aM(OTEPHOCTh, XMUMHUYECKasl CBsI3b (KOBAJICHTHAsI, MOHHAS, METAJNINIECKas),
KpUCTAJITUYeCKas: pPemiéTka, KOppO3usi METaUIOB, CIUIABBI; CKOPOCTh XUMUYECKOW DPEAKIUH, MPEIENTbHO JOMyCTUMAas
xonnenTpanus (ITJIK) BemecTsa;

2) unmocmpupoeams B3aUMOCBA3b OCHOBHBIX XMMHUYECKHX MOHATHH (CM. M. 1) M NPUMEHSTH 3TH TIOHATHSA OPH
OINMCAHMUU BEUIECTB U UX NMPEBPAIICHUH;

3) ucnonv306amp XMMHIECKYIO CHMBOJIUKY JUIS COCTABJIEHHS (hOPMYJT BEIIECTB U YPABHEHUM XUMHUUECKHUX PEAKI[HIA;

4) onpedensmp BAICHTHOCTh U CTENCHb OKUCICHUS XUMHYECKUX DJIEMEHTOB B COCAMHEHHUSX PA3IHYHOTO COCTABA,
MIPUHAJICKHOCTD BEIIECTB K ONPEISIEHHOMY KIIACCy COSAMHEHHH M0 GOpMYyIiaM; BUI XUMHICCKOH CBsI3U (KOBaJCHTHAs,
MOHHAs, METAJNTMYECKasl) B HEOPTaHUYCCKUX COCIMHCHHAX; 3apsjl MOHA 110 XMMHYECKOH (hopMyse; XapakTep Cpeibl B
BOJHBIX PACTBOpPAX HEOPraHUYECKUX COCIUHEHUM, THII KPUCTAININYECKON PeIETKH KOHKPETHOTO BEIIECTBA;

5) packpvieamv cmwicn Tlepuommdeckoro 3akona JI. M. MenjeneeBa W JEMOHCTPHUPOBATH €ro IMOHUMaHHE:
onucvieams U xapaxmepuzogams TaOMMUHYIO (Gopmy I[lepuomuveckoil CHCTEMbl XMMHUYECKUX JJIEMEHTOB: pas3linvaTh
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MOHATHS «ThaBHas moarpymmna (A-rpynma)» U «mobounas monarpynma (b-rpymma)», mManble W OONBIIUE TEPHOIBI,
coomHocums 0003HaUCHHS, KOTOPHIE MMEIOTCS B MIEPHOIUIECKON TaOnmIle, C YUCIOBEIMHU XapaKTEPUCTUKAMHU CTPOCHHS
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apA[ sAApa, o0IIee YiCIIo AIEKTPOHOB U PaclpeesieHIe UX 10 3JIEKTPOHHBIM
CI0SIM); 00bACHAmMb O0IINEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB 3JIECMEHTOB M MX COCOMHEHHUI B IpelesiaX MajbIX
TIEPHOJIOB U TIABHBIX HOATPYII € YIETOM CTPOCHHS UX aTOMOB;

6) knaccuguyuposamv XKUMHYECKHUE SJIEMEHTHI; HEOPTaHMYECKHE BEINECTBA; XMMHYECKHE peakiuu (IO YUCTy H
COCTaBY YYacCTBYIOIUX B PEAKIMH BEILECTB, MO TEMJIOBOMY 3P (EKTY, 110 N3MEHEHHIO CTEIIEHEH OKHCICHUSI XUMUYECKUX
JJIEMEHTOB);

7) xapaxmepuzogams (onucvléamy) o0UIME U CICHUPUISCKHEC XUMUIECKHIE CBOMCTBA MPOCTHIX U CIOXKHBIX BEILIECTB,
TIOJTBEPIK/1asl OTIMCAHUE ITPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMUYECKUX PEaKInii;

8) cocmaensme ypaBHEHUsI YNSKTPOIUTHICCKON AUCCOLMANMU KUCIOT, IETNOYEeH U CONeil; MOMHbIC U COKPAIIEHHBIC
ypaBHEHHsI peaklMii MOHHOTO OOMEHa; YpaBHEHHUS peakluil, HOATBEPKIAIONINX CYNIECTBOBAaHUE TCHETHYECKOW CBSI3H
MEK]Ty BEIIECTBAMH PA3JIMIHBIX KJIACCOB;

9) packpwisams CyIHOCTb OKHUCIHTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIIMil MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOTO
OanaHca 3TUX peakui;

10) mnpoenosuposams CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHS; BO3MOXKHOCTH MPOTEKAHHS XUMUYECKUX
TIpEeBpAIEHIA B pa3IMIHBIX YCIOBHSIX;

11) ewiuucrsims OTHOCHTENBHYIO MOJISKYJISPHYIO W MOJSIDHYIO MAacChl BELIECTB; MAcCOBYIO JIOJI0 XMMHUYECKOTO
aJIeMeHTa 1o (OpMyJie COCIMHEHHMS; MACCOBYIO JOJIIO BEIIECTBA B PAaCTBOPE; MPOBOJIUTH PAcuéThl 10 YPaBHEHUIO
XUMUYECKOW peaklny;

12) crnedosams mpaBUIIaM TOIB30BAHIS XUMUYECKOM TTOCY/I0# U 1ab0paTOPHBIM 000PYIOBAHHEM, & TAKXKE PABUIAM
O6paHIeHI/I$I C BCHICCTBAMU B COOTBETCTBUU C MHCTPYKUHUAMU 1O BBITIOJTHECHHUIO Ha60paTOpHI>IX XUMHUYCCKHUX OIIBITOB IIO
MOJIyYEHUIO U COOUPAHUIO Ia3000pa3HbIX BEIIECTB (AaMMMAaKa U YIJIEKUCIIOTO ra3a);

13) nposodums peakunu, MOATBEPIKAAIOIINE KAYSCTBCHHBIN COCTAB Pa3IMYHBIX BEUIECTB: PACIIO3HABATH ONBITHBIM
myTéM XJIopua- OpoMun-, HOOHuI-, kKapOoHaT-, dochar-, cCUIuKaT-, Cynbdar-, THIPOKCUI-UOHBI, KATHOHBI aMMOHHS U
HOHBI U3YYECHHBIX METAJUIOB, IPUCYTCTBYIOIIIE B BOAHBIX PACTBOPAaX HEOPTaHUUECKUX BEIICCTB;

14) npumensimes OCHOBHBIC OTEPALMU MBICIUTEILHON JCATCIBHOCTH — aHAU3 M CHHTE3, CpaBHEHHE, 0000IIeHHE,
CHCTEMATH3allHIO, BBIIBICHUE TPHYNHHO-CICICTBCHHBIX CBS3CH — IS M3YyYCHHS CBOWCTB BEUICCTB M XUMHUYCCKHX
peaxImii; ecTeCTBCHHO-HAYYHBIE METOIBl IO3HAHWS — HAOIIOJCHWE, W3MEpEHHe, MOICIHPOBAHUE, AIKCIEPHIMEHT
(peasibHBIN ¥ MBICTICHHBIN).

COOEPXAHUE YYEBHOIO NPEAMETA «XUMUA»

8 KNACC

I'IepBOHaqaanble XUMN4yeckKkume noHATUA

IIpenmer xumun. Pomb XUMHUM B KU3HU 4enoBeka. Tena u BemecTBa. OU3NMUECKHE CBOWCTBA BEIIECTB. ATrperaTHoe
cocrosiHue BemlecTB. [loHATHE O MeTOjax MO3HAHUS B XUMHMHM. XUMHUS B cUCTeMe HayK. UMCTble BELIECTBA U CMECH.
CriocoObI pa3jiesieHus cMeceii.

ATOMBI U MOJNEKYJbl. XUMHUYECKUE dJIeMEeHThI. CUMBOJIBI XUMHUYECKHUX DJIEMEHTOB. [IpocThie M CIOKHBIE BENIECTBA.
ATOMHO-MOJIEKYJISIPHOE YYEHUE.

Xumudeckass ¢opmyia. BaleHTHOCTP aTOMOB XHMHYECKHX 3JCMEHTOB. 3aKOH TIOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenbHass atromHas Mmacca. OTHOCHUTENbHAs MOJIEKYJsipHas Macca. MaccoBasi JOJsl XHUMHUYECKOrO 3JIEMEHTa B
COEIMHEHUH.

Ou3nyecKkue U XUMUYECKUE SIBICHMS. XHUMUYECcKas peakius U €€ MpU3HaKU. 3aKOH COXPAHEHHUS MacChl BELIECTB.
Xummueckue ypaBHeHHs. Kimaccuukanyus XMMUYeCKUX Peakui (CoeIMHEeHNS, Pa3I0KeHNs, 3aMEIIeHUs], 0OMeHa).

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW TOCYAOH, ¢ mpaBuiamMu paboTel B JabopaTtopur u mpuéMaMu
oOpartieHus ¢ 1abopaTopHBIM 000PYIOBaHMEM; H3YUSHHE U ONHCaHue (PU3UUECKHX CBOWCTB 00pa3loB HEOPraHUYECKUX
BEIIEeCTB; HaOmoJeHne (U3NYecKnX (IUIaBICHHE BOCKAa, TasHHWE JbJa, PAacTHpAaHHE caxapa B CTYNKe, KHUIEHHE H
KOHJICHCAIMS BOJbI) M XUMHUYECKUX (TOPEHHE CBEUYH, NMPOKaJIMBaHHE MEIHOW MPOBOJOKH, B3aUMOJIEHCTBHE Mella C
KHUCIIOTON) sIBIIEHWH, HAONIOJIEHUE W ONMHCaHWEe TPU3HAKOB MPOTEKAaHUS XMMHUYECKHX peakiuii (pasiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOW KHCIOTHI C XJIOpWUAOM Oapus, pasznoxkeHue runpokcuna wmeau(Il) mpum HarpeBaHuw,
B3auMoJIcHicTBHE kene3a ¢ pactBopoM cor Menu(I])); nzydeHrne criocoOOB pa3jieneHus: cMeceil (C IOMOIIBI0 MarHuTa,
¢wIbTpOBaHKE, BEITAPUBAHUE, JUCTIIUILALUS, XpOMaTorpadus), MPOBEICHNE OYNCTKU TOBAPSHHON COJIH; HAOIIOICHUE U
ONMCAaHUE PE3YJIbTATOB MIPOBEIEHUS ONbITA, HILTIOCTPUPYIOLIETO 3aKOH COXpPaHEHHS MacChl; CO3JJaHUe MOJIENe MOJIeKYII
(IapoCTepIKHEBHIX).

BaxHenwue npeacraBuTenun HeopraHn4eCckmx BeLlecTs

Bozayx — cmecsh rasos. CoctaB Bo3ayxa. Kucinopon — aneMeHT u npocrtoe BemiecTBo. HaxoxxaeHue kuciopoia B
npupojie, pu3nuecKkue M XUMHYecKHe cBoWcTBa (peakumu ropenus). Oxcuapl. [Ipumenenne xuciopona. CriocoObl
TIOJTY4eHHs] KHCJIOpO/ia B JTaOOpaTopuy W MPOMBINUIEHHOCTH. KpyroBopot kucnoposa B npupoje. O30H — ajuloTporHas
MoJu(UKaINS KHCIOpOIa.

TemoBoit 3(pQeKT XUMHYECKOH peakluH, TEPMOXMMHYECKHE YpPaBHEHUs, 3K30- M DHIOTEPMUYECKHE pEaKIHu.
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TorumBo: yroms 1 MeTaH. 3arpa3HEHHE BO3AyXa, yCHICHHE TAPHUKOBOTO 3¢ dekTa, pazpymeHne 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpocroe BemecTBo. HaxoxkaeHune Bogopoaa B npupoae, puzndeckne 1 XUMHIECKHUE CBOWCTBA,
MIPUMEHEHHUE, CIIOCOOBI nomydeHns. Kncnotsr u comnm.

KomnuectBo BemiectBa. Momb. Momsapras Macca. 3akoH ABoragpo. MomspHelid 00BéM ra3oB. Pacuérer mo
XMMHWYECKHM ypaBHEHUSIM.

®usnyeckue cBoiicTBa BoAbl. Boma kak pacTBopuTesb. PacTBophl. HachllleHHBIE M HEHACBHIILIEHHBIE PACTBOPBI.
Pacmeopumocms éewecms 6 6ode. MaccoBasi 0N BEIECTBA B PACTBOPE. XHUMHUECKHE CBOMCTBA BOABL OCHOBAHHS.
Ponb pacTBOpOB B IIpUpPOAE U B )KU3HU yesoBeka. KpyroBopoT Bozibl B pUpoje. 3arpsA3HeHHe NpUpOAHbIX Bol. OxpaHa U
OUYHUCTKA IPUPOJHBIX BOJ.

Krnaccudukanus neopranmdeckux coenuneHnid. Oxcunsl. Knaccudukanus okcumoB: coneoOpasyrommuye (OCHOBHEIE,
KUCJIOTHBIE, aM(oTepHble) M HecolieoOpasyrome. HomeHkiaTypa OKCHIOB (MEXAYyHAapoAHAass W TPUBUAIbHAs).
dusnueckre U XUMHUECKUe CBOicTBa okcuaoB. [loyueHne okcumoB.

OcuoBanmsa. Kiaccupukamms ocHOBaHWH: IIENOYM M HEPACTBOPHMEIC OCHOBaHMA. HOMEHKIIATypa OCHOBaHHI
(MexnmyHapoaHas U TpUBHAIbHAA). PU3NTECKre M XUMUYECKHE CBOWCTBA OCHOBaHMH. [lomydeHrie ocHOBaHHUI.

Kucnorsl. Kmaccuduxanms kucinor. HomeHkmarypa Kucior (MeKAyHaponHash M TpHBHaJbHas). Dusndeckne M
XUMHUUYECKHE CBOMCTBA KUCIOT. Psan aktuBHocTn MetamioB H. H. bekerosa. IlonydeHue KUCIOT.

Comu. Homenkiarypa coseii (MeXIyHapoaHass W TpuBHaibHas). Du3mdeckwe M XUMHYCCKHE CBOWCTBA COJICH.
[Tonyuenue coneit.

I'eHeTHueckast CBA3b MEXy KJIaCCAMU HEOPTaHWYECKUX COeTUHEHHUH.

XUMHYECKUH SKCIIEPUMEHT: Ka4eCTBEHHOE OIpeJIeNICHNE COAEPIKaHUs KHCIOpoa B BO3AyXe; NOIyUeHne, coOpaHue,
pacrio3HaBaHWE M HM3YyYCHHE CBOMCTB KHCIIOPOAA; HAONIOACHHE B3aMMOIEHCTBHUSI BEIECTB C KUCIOPOJOM U YCIIOBHS
BO3HMKHOBEHHS W IpEKpalleHus] ropeHus (1okapa); 03HaKOMJICHHE ¢ 00pa3liaMH OKCHIOB M ONHCAHUE WX CBOMCTB;
NoJyueHHue, coOMpaHue, paclio3HaBaHWE W H3y4YCHHE CBOWCTB BOAopona (TOpPEHHE); B3aMMOAEHCTBUE BOJOpOJA C
okcupoMm Menu(Il) (BO3MOKHO HCIIONB30BaHHWE BHAECOMATEPHANIOB); HAOMIOJEHHE OOPA3LOB BEIIECTB KOIMYECTBOM |
MOJIb; HCCIIEIOBaHIE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO; IPUTOTOBIICHUE PACTBOPOB C
oTpeneIEHHON MacCOBOW JOJIeH pacTBOPEHHOTO BEIIECTBA; B3aUMOCHCTBHE BOABI C META/UIaMH (HATPHUEM W KaJbIIUEM)
(BO3MOXHO HCIOIB30BaHUE BHCOMATEPHAIIOB); ONPEICICHHE PACTBOPOB KHCIOT U LIETI0YEH C OMOIIBI0 HHIUKATOPOB;
HCCIEOBaHWE OOpa3OB HEOPraHWYECKHX BEIIECTB pPA3MMYHBIX KJIACCOB; HAONIOJEHWE W3MEHEHUS OKPacKu
WHIMKaTOPOB B PacTBOPAaX KHCIOT W INEJIOYeH; M3ydeHHe B3aummMojercTBua okcupa memu(Il) ¢ pactBopom cepHoit
KHUCJIOTHI, KHUCJIOT C MCTaJlJlaMU, peaKuHﬁ HCﬁT’p&J’IHS&HHH; TMOJIYYCHUC HEPACTBOPHUMBIX OCHOBaHHﬁ, BBITCCHCHHC OJHOI'O
MeTajula JpYT'MM H3 pacTBOpa COJM; peIIeHHEe OSKCIEepUMEHTANbHBIX 3ajad Io TeMe «BaxHeilmue Kiaccel
HEOPTaHUYECKUX COECTUHEHUI.

Me)KI'Ipe,qMETHbIe CBA3U

Peanuzaius MeXIpeaAMETHBIX CBSI3eH P M3YYEHUH XUMHH B 8 KJIACCE OCYIIECTBIISIETCS Yepe3 MCIOIh30BaHUE Kak
O0IMX ECTECTBEHHO-HAYYHBIX MOHATHHA, TaK W IOHATHH, SBISIOMINXCS CHCTEMHBIMH JJIS OTACITBHBIX MpPEAMETOB
€CTeCTBCHHO-HAYYHOTO ITHKJIIA.

OOurre ecTeCTBEHHO-HAYYHBIC MMOHITHSA: HAYYHBIA (PakT, THIIOTE3a, TCOPHS, 3aKOH, aHAJN3, CHHTE3, KIaCCUPUKAIIHS,
MIEPUOTNIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOJICITUPOBAHNE, N3MEPECHUE, MOJICIb, SIBIICHHE.

Ousnka: Marepus, aToM, 3JCKTPOH, NPOTOH, HEHTPOH, WOH, HYKIHJ, H30TOIBI, PaJdOaKTHBHOCTH, MOJCKYJA,
ANEKTPHUYECKUIA 3apsii, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, a3, (GU3NUCCKUE BEIUIHHBI, CIHHUIIBI
HM3MEPEeHus, KOCMOC, IIaHeTHl, 3BE3/61, CoHIe.

buonorus: Gporocunres, npixanue, onocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE IOPOJBI, IOJE3HbIE HCKOMAaeMble, TOILIMBO, BOJHBIC

pecypchl.

9 KNACC

Mepunoaunyecknm 3akoH u Nepuognyeckaa cucrtema xummnyeckux anemeHToB [1. U. MeHgeneeBa.
CTpoeHMe aTtomMmoB. XumMmnyeckas cBsisb. OKMCNUTEeNbHO-BOCCTaHOBUTENbHbIE peakuunmn

ITepBbie MOMBITKY KiIacCH(DHUKAIIMN XUMHUUECKHUX 3JIeMEHTOB. [IoHATHE O TPyMIMax CXOMHBIX 3JIEMEHTOB (IIETOYHBIE U
IIETIOYHO3EMENIbHBIC METAJUIBI, TaJOTeHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yroT aM(OTEepHBIC OKCHIBI H
TUAPOKCHUJBI.

Ilepuoanueckuii 3akoH. [lepuoanueckas cucrema xumuueckux snemeHToB . 1. Menaeneesa. KopoTkonepuoanas u
JUTMHHOTIeprogHast popMbl [leproamdaeckoit cucteMbl xuMuieckux dnmemMenToB J1. 1. Menneneepa. [leproasl U rpymimesL.
OU3NYECKUI CMBICI MOPSIKOBOrO HOMEPa, HOMEPOB MEPUOJIA U TPYIIIBI HJIEMEHTA.

Crtpoenune atoMoB. CocTaB aTOMHBIX sifiep. M30Tombl. DiekTpoHbl. CTpOeHUE JIEKTPOHHBIX 000JI0YEK ATOMOB MEPBBIX
20 xuMuyeckux daeMeHToB [lepuoamueckoit cuctemsr JI. M. MenneneeBa. XapakTepuCTHKAa XUMUIECKOTO AJIEMEHTA TI0
ero nojoxxeHuto B [lepuoanueckoit cucreme JI. . Menneneena.

! KprI/IBOM 0003HaYEeH yqe6l-n>1i'1 Marepual, KOTOpLIﬁ H3y4acTCs, HO HE BBIHOCUTCS Ha ITPOMEKYTOUHYIO U UTOI'OBYIO aTTECTAIIHIO.
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3aKOHOMEPHOCTH M3MEHEHUSI palilyca aTOMOB XUMHYIECKUX 3IEMEHTOB, METAJUIMUECKUX M HEMETAJUINYECKHX CBOMCTB
o rpymnnam u nepuojam. 3Hadenue [lepuonndeckoro 3akoHa u Ilepuoandeckoit CUCTEMBl XUMUUECKUX 3JIEMEHTOB IS
pa3BuTusa Hayku U npaktuku. Jl. . MenneneeB — y4€HbIN U IpaskJaHUH.

Xumudeckast cBs3b. KoBasneHTHas (MOJSIpHAs M HEHONAPHAs) CBA3b. OJIEKTPOOTPHUIATENBHOCTh XHMHUYECKHX
aneMeHTOB. VloHHas CBS3b.

Crenenp okucneHns. OKHCINTETHHO-BOCCTAHOBHUTENBHBIC peaknuu. I[Iporecchl OKHCIEHHS M BOCCTAHOBJICHHS.
OxucnuTenu U BOCCTAHOBUTEIH.

XVMHYECKUH IKCIIEPUMEHT: M3yueHHE O0pa3lioB BELIECTB METAUIOB U HEMETAIIOB; B3aHMMOJECHCTBHE THAPOKCHIA
LIMHKa C pacTBOpaMM KHCIOT U MIeJo4Yel; NPOBEJEHUE OIBITOB, WILIIOCTPUPYIOIUX MPUMEPhl OKHCIUTEIbHO-
BOCCTaHOBHTEIBHBIX PEAKIUH (TOPEHNUE, PEAKIINH PA3I0KECHHUS, COSTUHEHNS).

BellecTBO 1 XuMHUyeckas peakums

[epronmdaeckuii 3akoH. Ilepmonmdeckas cuctema xumudeckux sinemeHToB J[. 1. MennemeeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB XHMHYECKHX JJIEMEHTOB IEPBBIX TPEX MEPHOAOB, Kalus, KadbLUs U HX
COEMHEHUH B COOTBETCTBUU C MOJ0KEHUEM 31eMEHTOB B Ileproauyeckoil cucteMe U CTPOCHUEM UX aTOMOB.

CrtpoeHue BelecTBa: BUJbI XUMUYECKOH CBSI3U. THUMBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BeleCcTBa
OT TUIIA KPUCTAUIMYECKON PEIETKU U BUJJA XUMUYECKOH CBS3U.

Krnaccudukanms v HOMEHKJIATypa HEOPraHMYECKMX BellecTB (MEXIyHapoJHass W TpHUBUANbHAs). XUMHYECKHE
CBOMCTBa BCHICCTB, OTHOCAIIUXCA K PpasjiMdHbIM KJlacCaM HEOPraHn4YCCKUX COC}II/IHCHI/Iﬁ, TCHCTHYCCKAas CBiA3b
HEOPTaHHYECKHUX BEIIECTB.

Knaccudukanms XMMHUYECKHX peakuid MO pa3IuYHBIM IPH3HAKAM (10 YHCIY M COCTAaBY YYACTBYIOIIMX B PEAKIUH
BEIIECTB, 10 TEIIOBOMY 3((eKTy, M0 M3MEHEHHIO CTEIIEHEH OKHCIICHHS XUMHUYECKHX 3JIEMEHTOB, 10 0OpPAaTHMOCTH, TI0
Y4YacTHIO KaTaJn3aTopa). DK30- U 3HIOTEPMUYECKUE PEaKIiH, TEePMOXUMUYECKHUE YPABHEHUS.

[Tonsitue o ckopoctd xuMUYeckod peakuuu. [loHsTHE 00 OOpaTHMBIX W HEOOPATHMBIX XHMHYECKHX PEaKLUIX.
ITonsiTHE O TOMOTEHHBIX W T'€TEPOTCHHBIX PEaKUUsAX. [louamue o Xumuueckom pagnogecuu. Daxmopwl, enusiowue Ha
CKOPOCIb XUMUYECKOU peakyuu U NOJIOAHCEHUE XUMUUECKO20 PABHOBECUSL.

OKHUCIIUTENbHO-BOCCTAHOBUTEHHEIC peaKkuuu, 3HeKTpOHHbII>i 0ajlaHC OKHMCIIMTEIbLHO-BOCCTAHOBUTEILHOM peaKkuunu.
CocraBneHne ypaBHCHHH OKHCINTEIbHO-BOCCTAHOBHUTEIBHBIX DPEAKIMH C HCIOJB30BAHUEM METOAA 3JIEKTPOHHOTO
Oamanca.

Teopust 3JACKTPONUTUIECKON AUCCOIMAIMU. DJIEKTPOIUTHI M HE JJIEKTPOIUTHL. KaTHOHBI, aHMOHBL. MexaHu3M
JVMCCOLMAIINY BEUIECTB C Pa3NMYHBIMHM BHJAMH XHUMHYeCKOW cBs3u. CremeHp auccormanyu. CuibHBIE W citaOble
JIEKTPOIIHTHI.

Peaknuu noHHOrOo OOMEHAa. YCIIOBUSI NPOTEKAHUS PEAKIM HMOHHOTO OOMEHa, TMOJHBIE U COKpPAIEHHBIE WOHHBIE
ypaBHeHHsa peakuuii. CBOHCTBa KHCJIOT, OCHOBaHMA M COJEeH B CBETE€ NPEACTaBICHUII 00 3IEKTPOITUTHYECKON
aucconyanyy. KadecTBeHHbIE peakuy Ha HOHBL. [lousimue o 2udponuse coael.

XUMHYECKUI HKCTIEPUMEHT: O3HAKOMIICHHE C MOJIENSIMHU KPUCTANIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIEeCTB —
METaJIOB ¥ HeMeTauloB (rpadura M anMmasa), CIO0XKHBIX BEIECTB (XJIOpHJA HATPHs); HCCIEAOBAHUE 3aBUCHMOCTH
CKOPOCTH XMMHUYECKOI peaknuy OT BO3AEHCTBUS PA3IMYHBIX (PaKTOPOB; HCCIEIOBAHHUE AJICKTPOIPOBOIHOCTH PACTBOPOB
BEIECTB, IIPOIlECCa JUCCOLMAIMU KHCIOT, INeNoded u cosell (BO3MOXHO HCIIOJIb30BaHHE BHACOMATEPHAINIOB);
MIPOBEICHUE OIBITOB, WLTIOCTPHPYIOUINX TNPH3HAKK MPOTEKAHUS pPeakIui HMOHHOTO oOMeHa (oOpa3oBaHHE Ocajka,
BBIJIENICHHE Tra3a, OOpa3oBaHHE BOJBI); ONBITOB, MUIIOCTPUPYIOIIMX TPHMEPHl OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuii (ropeHue, peaknuu pa3IoKeHHs, COCIUHEHHs); Paclo3HaBaHHE HEOPraHWYECKHX BEIIECTB C MOMOIIBIO
KAa4CCTBCHHBIX peaKuHﬁ Ha MOHBI; PCHICHUC SKCIICPUMEHTAJIbHBIX 3aJiay.

HemeTtannbl n nx coeguHeHus

OO0mas xapakTeprcTiKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTeNeHn okucieHus. CTpoeHue u
(u3ndeckre CBOMCTBA MPOCTHIX BEMIECTB — TaJIOTeHOB. XMMHUYECKHE CBOWCTBA HA MPUMEpE XJopa (B3auMOJICHCTBUE C
MeTaJUIlaMH, HEeMeTaJUlaMH, Imenodamu). XiopoBogoporn. ComsgHas KHCIOTa, XHUMHYECKHE CBOWMCTBA, IIONyYEHHE,
npuMeHenne. J[elcTBue XJopa M XJIOPOBOAOPOJa Ha OpraHW3M uejoBeKa. BakHeimne XIOpHUIbl U MX HaXOXICHHE B
MIPUPOJE.

OOmrast xapakrepuctuka 3meMeHTOB VIA-rpymmer. OcoOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEPHBIC CTCICHH
OKHUCJICHHUS.

CrpoeHne u (QuU3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCJIOPOAA M Cepbl. AJUIOTPONHBIE MOIU(PUKAIAN
KHCIIOpO/a W cepbl. XUMHYECKHe CBOMcTBa cepbl. CepoBOIOpO], CTpoeHHE, (PU3MUecKre W XUMHYECKHe CBOMNCTBA.
OKcHIBI cephl KaK MPEICTABUTEIN KUCIOTHBIX OKCHIOB. CepHast KHCIO0Ta, (PH3MYSCKUe U XUMHYECKUE CBOICTBA (00mIme
KaK IPEJCTaBHUTEINA Kjacca KUCIOT M crenuduyeckre). XUMHUUSCKUE PEaKIMH, JISKAIIHNEe B OCHOBE IPOMBINUICHHOTO
crocoba momydeHus: cepHoit kucnothl. [Ipumenenue. Cony cepHON KHCIOTHI, KAYeCTBEHHAs peaklys Ha CyJib(ar-moH.
Haxoxzaenue cepsl U €€ coeiMHEHUN B npupojie. XUMHUUECKOE 3arpsA3HEeHHE OKpYXalouleil cpeabl COeTUHEHUSIMU CEPBI
(KUCTIOTHBIE TOKIH, 3aTPsA3HEHIE BO3IyXa U BOJAOEMOB), CIIOCOOKI €ro MPeI0TBPAIICHUS.

Oo6mas xapakrepuctuka 3aeMeHToB VA-Tpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEePHbBIE CTETIEHH OKUCIICHHSI.
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A3OT, pactipocTpaHeHHe B TIpUpoje, GU3NIecKne U XUMHIECKHe CBOMcTBa. KpyroBopoT a3ora B mpupoae. AMMHaK,
ero (huznueckne U XMMUYECKHE CBOWCTBA, MONydeHNEe W mpuMeHeHne. Colu aMMOHUS, UX (U3UIECKUE U XUMHUYECKHE
CBOIiCTBa, IpUMeHeHne. KauecTBeHHast peakiysi Ha MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MojydeHue, GU3HYecKue u
XMMHUUYECKHE CBOMCTBa (0OIIME Kak MpEICTaBUTENs Kilacca KUCIOT M crenuduueckue). Vcnoip3oBaHne HUTPATOB U
coJleil aMMOHHS B KadecTBE MHUHEPAIHHBIX yI0OpeHuil. XUMHUECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpellbl COeaMHEHISIMHA
a30Ta (KUCIOTHBIC TOXK/H, 3arPsI3HEHUE BO3[yXa, IIOYBBI 1 BOJIOEMOB).

®ocdop, amnorporHbie Monudukamuu Qocdopa, ¢uzndeckne M xumuueckue cpoicrtBa. Oxcupg docdopa™) u
¢dochopras kucnora, ¢uzMUeCKHe W XMUMHUYECKHE CBOIiCTBa, moiydeHue. lcrmomp3oBarme (ocdaTroB B KadecTBe
MHUHEPAIbHBIX yJ0OpeHNUI.

OOmast xapakrtepuctuka siaeMeHTOB |VA-TPVIIIIbL. OcoOEHHOCTH CTPOEHHMS aTOMOB, XapaKTEpHBbIE CTEIECHH
OKHCJICHHSI.

VYrnepon, amnoTponHbIE MOIU(HKAIMM, PACIPOCTPaHEHHWE B MpUpOJAE, (HU3MIECKHE M XUMHUIECKHE CBOICTBA.
Ancopbuus. Kpyrosopot yriepona B npupoae. OKcuisl yriepoja, ux GU3MUecKne U XMMHYECKUEe CBONCTBA, JeHCTBHE
Ha JKUBBIC OPraHMU3MBI, HOJIyYCHUE M NPUMEHEHUE. JKOJOTHYECKUe MpoOiieMbl, CBsI3aHHbIe ¢ okcuaoM yriepona(l'y);
THIOTE3a TII00AIBFHOTO MOTEIUICHHS KIMMaTa; MApPHUKOBBIA 3G QeKT. YronpHas KUCI0Ta U €€ CoiM, uX (U3NUEcKue n
XMMHYECKHE CBOMCTBA, IOJNydeHHWE M TNpHMEHeHHe. KadecTBeHHas peaknus Ha KapOOHAaT-MOHBL. llcmomb3oBaHue
KapOOHATOB B OBITY, MEIHMLIMHE, TPOMBIIUICHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHauanpHbIe MOHATHA 00 OpPraHMYECKHUX BEIIECTBAX KAaK O COCAMHEHHUSX yriepona (MeTaH, 3TaH, JTHIIEH,
alleTHIICH, 3TaHOJI, TIMLEPHUH, YKCYCHas KUCIOTa). Mx cocmas u xumuyeckoe cmpoenue. IIoHATHE O OHONOTHUYECKH
Ba)KHBIX BEIECTBaxX: Hpax, Oejkax, yrieBoJax — W HMX pOJM B KU3HU 4YeloBeKa. Mamepuanvhoe eOuHcmeo
OP2aAHUYECKUX U HEOP2AHUYECKUX COCOUHEHU].

Kpemuuii, ero ¢usndeckue n XUMUYECKHE CBOWCTBA, MOMydeHHE U npuMeHeHne. CoelMHEHNsI KPEMHUS B TIPUPOJIE.
OO6mmue mpexacraBneHust o6 okcuzae kpeMHUsI(I'Y) m kpemHHeBOW Kuciore. CHIMKAThl, MX HCIIOIb30BaHHE B OBITY,
MEJUIMHE, IPOMBIIUICHHOCTH. Badwcheliuiue cmpoumenvhvle MAMEPUAnbl: Kepamuka, CmeKnio, yemenm, OemoH,
arcenezooemon. Ilpodaemol 0e30nACHO20 UCNONB308ANUS CIPOUMENbHBIX MAMEPUALO8 8 NOBCEOHEEHOU JHCUSHU.

XUMHYIECKUI 3KCIIEPUMEHT: U3y4YeHHEe 00pas3ll0B HEOPTaHWIECKUX BEIIECTB, CBOWCTB COJITHOM KHCIIOTHI; IIPOBEICHHUE
Ka4eCTBEHHBIX PeakIMii Ha XJIOPHI-UOHBI U HAaOJI0IeHHE PU3HAKOB MX MPOTEKAHUS; OBITHI, OTpaXkarolue Gpundeckue
U XMMHUYECKHE CBOWCTBA TraJIOTEHOB M UX COCIMHEHHMH (BO3MOXKHO HCIIOJIb30BAaHHE BHCOMATEPHAIOB); O3HAKOMIICHHE C
oOpasiaMu XJI0puI0B (TaJIOTCHUI0B); O3HAKOMJICHHE C 00pa3liaMy cepbl U € COeANHEHUSIMU (BO3MOXKHO HCIIOIb30BaHHE
BH/ICOMATEPHAIIOB); HaOMIOAEHNE TIpoLiecca OOYTIIMBaHMS caxapa oA ASHCTBHEM KOHLIIEHTPUPOBAHHON CEPHOI KHCIIOTEI;
U3y4YCHUE XMMHUUECKHX CBOMCTB pa30aBICHHOH CEpHOM KHCIIOTHI, MPOBEJICHUE KaYeCTBEHHOMN peakluy Ha Cylb(haT-uoH 1
HaOJII0/IeHNe NpU3HaKa e€ IPOTeKaHus; 03HAKOMIICHHE ¢ (PU3NUECKHMHU CBOWCTBAMH a30Ta, (ochopa M UX COCTUHEHUN
(BO3MOXKHO HCIIOJIB30BaHUE BHICOMATEPHAIIOB), 00pa3liaMy a30THBIX U (pochHOpPHBIX YAOOpEHHUIH; IOTyIeHHe, COOUpaHue,
pacrio3HaBaHWE W M3y4YeHHE CBOWCTB aMMHaKa; IPOBEJCHUE KaueCTBEHHBIX PEaKlMii Ha HOH aMMOHUs U (ocdar-1oH u
U3y4YCHUE MPU3HAKOB MX MPOTEKaHHs, B3aMMOJCHUCTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHCIIOTHI C MEAbIO (BO3MOIKHO
UCTIONIb30BAaHNE BHAECOMATEPHAIOB); M3yYeHHE MOJeNel KpHCTAJUIMYECKHX pPemEToK anMasa, rpaduta, ¢dyuiepena;
03HAKOMJICHHUE C ITPOLIECCOM aJICOPOLIMHU pAaCTBOPEHHBIX BELIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOIa3a;
NoJiyueHue, coOupanue, paclo3HaBaHUe U N3y4eHUE CBOMCTB YIJICKHCIIOTO ra3a; NPOBeCHHE KaueCTBEHHBIX PeaKUii Ha
KapOOHAaT- W CHWIMKaT-HOHBl M HM3YYEHHE INPH3HAKOB HMX IPOTEKAHHS; O3HAKOMIIEHHE C MPOIYKIHEH CHINKaTHOW
MIPOMBIIINICHHOCTH; PEIICHHE SKCIEPHUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeiine HeMeTaIbl 1 UX COeTNHEHHS».

MexnpeameTHble CBA3N

Peanu3zanusi MEXIPEAMETHBIX CBS3€H NMPH M3YyYCHWU XMUMHUHU B 9 Kilacce OCYILNECTBISIETCS Yepe3 UCIOJIb30BAHHE KaK
O6IJ_[I/IX €CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK H HOHHTI/Iﬁ, ABJAAIOMIUXCSA CUCTEMHBIMU JJId OTHACJIbHBIX MNPEAMETOB
€CTECTBEHHO-HAYYHOTO [IMKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIC TOHSATHS: HAYYHbIA (aKT, TUMOTE3a, 3aKOH, TEOPHUs], aHAIN3, CUHTE3, KIACCUPUKAIIHS,
MIEPUOTUYHOCT, HAOIIOACHUE, SKCICPUMEHT, MOJCIAPOBAHKE, MU3MEpPEHHE, MOJENb, SBICHUE, TMapHUKOBEIA I(PQEKT,
TEXHOJIOTUsA, MaTCpUaJIbl.

®dusnka: Marepus, aToM, 3JCKTPOH, NPOTOH, HEHTPOH, WOH, HYKJIHI, H30TOIBI, PaJUOAKTHBHOCTH, MOJEKYIA,
JIEKTPUYECKUN 3apsi, NPOBOIHHKH, IIOJNYIIPOBOAHUKH, IHIICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BeIleCTBAa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIUIMYECKas pEIETKa, CIUIaBbl, (U3HYECKUE
BEJIMYMHBI, €INHULIBI U3MEPEHHsI, KOCMHUYECKOE POCTPAHCTBO, IIaHETH, 3BE3/161, COJHILE.

Buonorus: ¢orocunres, nwixaHue, Ouocdepa, SKOcHCTEMa, MHHEpPAIbHBIE YIOOPEHHS, MHKPOIJIEMEHTHI,
MAaKpO3JIEMEHTEI, TUTATCJIbHBIC BEIIECCTBA.

l'eorpadus: atmocdepa, rumpocdepa, MUHEpanbl, TOPHBIE TOPOJbI, IMOJIE3HBIE HCKOTAEMbIE, TOIUIMBO, BOJHBIE

pecypcslL.

10 KNNACC
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MeTannbl u nx coeguHeHus

OO0mas XapakTepUCTHKa XHUMHYECKUX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHWHM WX TOJoKeHUs B [lepwommdeckoit
cucreMe xuMuaeckux anemMenToB J[. . MenneneeBa u crpoeHus atomMoB. CTpoeHre MeTaiwioB. MeTamndeckas CBS3b 1
MeTajinyeckasl KpUCTaJUIMUecKas pemerka. ODJEKTPOXMMHUYECKHH psal HanmpsbkeHud MetamioB. dusuueckue u
XMMHUYECKHE CBOiicTBa MeTayioB. OOMmIMe CrocoObl MOTYYCHUS META/UIOB. [IOHATHE O KOPPO3HU METAaJUIOB, OCHOBHEIC
crocoObl 3amuTEl X OT Kopposuu. CIuiaBhl (CTanb, YyryH, JIOpaJIOMHHWH, OpOH3a) W WX NMpPHUMEHEHHE B OBITY H
MIPOMBIIIJIEHHOCTH.

Ilenounsie MeTamuibl: nmonoxeHue B [lepuonunueckoii cucteme xumMmuueckux snemenToB /. . Mennaeneesa; ctpoeHue
HX aTOMOB; HaXOXJaeHHe B mpupojae. Ou3ndeckne U XUMUYECKAE CBOWCTBA (HA mpuMepe HaTpus U Kaius). OKCHAB 1
TUAPOKCUBI HATpUs U Kanusd. [IpuMeHeHne ea0YHbIX METAJUIOB U UX COETUHEHU.

[{enouHo3eMeNbHbIE METAJUIBI MATHUN W KaJbIil: mojoxeHue B [lepuoandyeckoil cucteMe XUMUYECKUX SJIEMEHTOB
. Y. MenneneeBa; CTpOEHHE HUX aTOMOB; HAaXOXKIAEHHE B mpupoie. Pu3nyecKkue U XUMUYECKHE CBOWCTBA MarHus U
KaJbIus. BaxkHelmme coennHeHns KanbIus (OKCHI, THAPOKCHT, COH). JKECTKOCTH BOIBI M CTIOCOOHI €€ yCTpaHeHHS.

AmomuHuit: nonoxkenue B Ilepuonndeckoil cucreme xummudeckux snemeHToB Jl. M. MeHaeneeBa; cTpoeHue atoma,
HaXOXJcHHE B mpupoje. DU3MUYECKHe W XUMHYCCKHE CBOWCTBA allOMHUHHUSA. AMQOTEpHBIC CBOWCTBA OKCHIA H
THUAPOKCHUIA ATFOMUHUSL.

Keneszo: monoxenune B Ilepuoguueckoi cucreMe xumuuyeckux siemeHToB . M. MeHneneeBa; cTpoeHUE aroma,
HaxoXxjaeHue B mpupoje. Puznueckue U XUMHYECKHE CBOMCTBa jkene3a. Okcuibl, Tuapokcunbl u conu >kenesa(ll) u
xemne3a(1ll), ux coctaB, CBOHCTBA U TOyUCHHE.

XUMUYECKUH HKCIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3laMH METaUIOB W CIUIABOB, MX (DU3WYECKHMHU CBOWMCTBAMU,
U3YYCHHE PE3yJIbTaTOB KOPPO3WH METAUIOB (BO3MOXHO HCIOJB30BAHHE BHIACOMATEPHATIOB), OCOOCHHOCTEH
B3aMO/JICHCTBUSl OKCHAA KaJbIMsl U HATPUA C BOJOM (BO3MOXKHO HCIOJIb30BaHHE BUIACOMATEPHAIIOB); HCCIEIOBaHUE
CBOMCTB JKECTKOH BOJIBI, TpoIecca TOPEHHS JKele3a B KUCIOpoae (BO3MOXHO HCIIONB30BAaHHE BHIICOMATEPHAIIOB);
IIPU3HAKOB TPOTEKaHWS KAuyeCTBCHHBIX peakIuid Ha HMOHBI (MarHus, KalbLUs, aJTIOMUHUS, IHMHKa, >xene3a(ll) wu
xenesa(1ll), meau(IT)); HaOMOCHUE W OMTUCAHKE MPOIECCOB OKPAIIMBAHKS TUIAMCHH HOHAMM HATPHS, KA U KaJIbIUSI
(BO3BMOXXHO HWCHOJB30BaHHE BHICOMATCPHANIOB); HWCCICAOBAaHHE aM(pOTEPHBIX CBOWCTB THAPOKCHIA AaTIOMHHHSI U
THUAPOKCHU/IA IMHKA; PELICHUE SKCIIEPUMEHTANBHBIX 33/1a4 110 TeMe «BaxxHelIne MeTauibl ¥ UX COCIUHEHMSI.

Xnmua n okpyxarollas cpeaa

Hosrie MaTepHrajibl U TCXHOJIOTUU. Beme(:TBa 1 MaTepuajbl B HOBCG,Z[HGBHOf/i JKU3HH 4eJoBeka. XUMHUSA U 340POBbEC.
BesomacHoe ucronbp30BaHME BEHIECTB M XMMHUYECKHX peakuuil B ObiTy. [lepBas moMouip Npu XMMHYECKHX OXKOTax U
oTpaByieHIsIX. OCHOBBI IKOJIOTHUECKOW TI'PaMOTHOCTH. XHMMHYECKOE 3arps3HEHHE OKpyKaromied cpeabl (IIpenesibHas
AOITyCTUMAsl KOHLICHTpAaIuA BEMICCTB — HI[K) Poab xumum B PCHICHUHN 3KOJOTMIYCCKUX HpO6J‘ICM.

[IpupoaHbIe UCTOYHHUKH YTICBOAOPOAOB (YTONb, MPUPOIHBINA Ta3, HE(PTH), MPOAYKTHI WX MepepaboTKH, UX POJIb B
OBITY W IPOMBIIUICHHOCTH.

XAMAYECKUH OKCIICPUMCHT: U3YyUCHHUC 06pa3LIOB MaTepuaioB (CTGKJ‘IO, CIIJIaBbl METAJUIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI).

Me)KI'Ipe.CIMETHbIe CBA3U

Peanuzarus MexXnpeIMEeTHBIX CBsI3€il MpH M3y4eHHH XUMHH B 10 Kiacce OCyIIecTBISIETCs Yepe3 HCIOIb30BAHNE KaK
0o0IIMX €CTEeCTBEHHO-HAYYHBIX MOHATHH, TaKk W TIOHATHH, SBISIONMXCS CHCTEMHBIMH JUISl OTICNIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA.

OO1ine ecTeCTBEHHO-HAYYHbIC TOHSATHS: HAy4YHbIH (akT, TUIIOTE3a, 3aKOH, TEOPUs], aHAIN3, CUHTE3, KIIaCCUPUKAIKS,
TIEpUOANYHOCTD, HAOIIONEHNE, HKCIIEPUMEHT, MOAEIHPOBAHUE, M3MEpEHHE, MOJEIb, SBJICHUE, NMAPHUKOBBIH 3(QQeKT,
TEXHOJIOTHSI, MaTepUaIbl.

@dusnka: Marepus, aToM, 3JEKTPOH, NPOTOH, HEHTPOH, HOH, HYKJIHJI, H30TOMNbI, PaJHOAKTHBHOCTH, MOJEKYJa,
QNIEKTPUYUECKUH 3apsijl, TPOBOIHHUKH, IIOJNYIIPOBOJAHUKH, JHAIEKTPUKH, (OTOIIEMEHT, BELIECTBO, Telo, OOBEM,
arperaTHoe COCTOSHHE BEIECTBA, a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKas PEIETKa, CIUIABBI, (hU3MUYECKHE
BEJIMYMHBI, AMHUIBI U3MEPEHHSI, KOCMUYECKOe MMPOCTPAHCTBO, IIAHETHI, 3BE361, CoHIIE.

Buomorus:  ¢ortocuHTE3, OBIXaHWe, OMOcdepa, SKOCHCTEMa, MHHEpalbHBIE YIOOPEHUS, MHKPOIIEMEHTEHI,
MaKpO3JIEMEHTHI, TUTATEIbHbIE BEIECTRA.

l'eorpadus: atmocdepa, rumpocdepa, MUHEpanbl, TOPHBIE TOPOJbI, IMOJIE3HBIE HCKOTAEMbIE, TOIUIMBO, BOJHBIE

pecypcsl.

KOPPEKUMOHHO-PA3BUBAKLWIAA HANPABJNIEHHOCTb

Kypca XMMHUU JOCTUTAETCA 3a CUET:

. pPa3BUTHSL  PEUYEMBICIUTEIBHON  NI€ATEIbHOCTH B  MPOILIECCE YCTAHOBJEHUS JIOTUYECKHX BHYTPU- U
MEXIPEIMETHBIX CBSI3CH, OBJIAJICHUS] YMEHHUSIMH CPaBHUBATh, HAOMI0JaTh, 0000MIAaTh, aHAJIM3UPOBATH, JEJATh BHIBOJIBI,
MIPUMEHITh XUMHWUYECKHE 3HAHUS ISl OOBSCHEHUS CBOWCTB SIBICHHH W BEIIECTB, YCTAHOBIEHHS CBSI3U TMPOIECCOB H
SIBJICHU;

. MPUBJICYEHUS MEXKIUCUUIIIIMHAPHBIX CBSI3€M, NHTEHCUBHOTO MHTEJUIEKTYaIbHOTO Pa3BUTHUS CPEACTBAMU XUMUHU
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Ha MaTcpuralic, OTBCHAKIIEM 0COOCHHOCTSM M BO3MOKHOCTSIM o6yqa}oumxc;1;

. aKTHUBHOTO WCIIOJb30BaHUS COBMECTHBIX C yduTenem (opMm paboTel (Hampumep, 3anadd, Tpedyromue
MPUMEHEHHUS CJIO)KHBIX MATEMATHYECKUX BBIYUCICHUH U (GOPMYIL, IO TeMaM PellaroTcs B KJIacce ¢ MOMOIIBIO YIUTEsN);

. (hopMupOBaHUs, paCUIMPEHUS] U KOOPMHAIIMU HPEIMETHBIX, POCTPAHCTBEHHBIX U BPEMEHHBIX IPEICTABICHHIM
Ha MaTepualie Kypca, B Ipolecce MPOBEACHUS JEMOHCTPAIIUHi, OMBITOB, HAOJIIOJCHNU, SKCIIEPUMEHTOB;

. CIEUATIBHOTO CTPYKTYPHPOBAHHS M aHAIKM3a M3y4aeMOro MaTtepuana (BbIACICHHE CYLICCTBEHHBIX MPH3HAKOB
U3yYacMbIX SBJICHHN M YCTaHOBJICHHE UX B3aUMOCBSI3H),

. (hopMUpOBaHUS IO3HABATEILHOW NEATCIBHOCTH B XOJC XMUMHUYECCKHX 3KCICPUMEHTOB WM HAOIIOACHUH, MpU

BBITIOJTHCHUH J1a0OpPaTOPHBIX pabOT: YMECHHS BBIICIATH M OCO3HABATh YYECOHYIO 3a7ady, CTPOUTh M OpPCUCBIATH ILUIaH
JCHCTBUH, aKTyaJlM3WpOBaTh CBOM 3HAHUS, NOJOUPATh aJCKBaTHBIC CPEJCTBA JEATCILHOCTH, OCYIICCTBIAThH
CaMOKOHTPOJIb U CAMOOLIEHKY JE€HCTBHIA:

. HCIIOJI30BaHUE METOJIOB TU(PEPEHIIMPOBAHHON PabOTHI ¢ 00YUYArOIIUMUCS: TOBTOPCHUE, AHAIU3 U YCTPAHCHUE
0omu0OO0K, pa3paboTKa M BEHIIOJHEHIE HEOOXOIMMOTO MUHIMYMa 3aIaHUH AT JIUKBUIAIINHA HHIUBUIYaJIHHBIX IIPOOEIIOB,
cHUCTEMaTHU3alsl MHANBUYAJIbHBIX 3aJaHUN U Pa3BUBAIOLLUX YIPaXXHEHUI;

. JOTIOJTHUTENFHOE HHCTPYKTHPOBAHUE B XO€ YUeOHO ACSATEIBHOCTH;

. CTUMYJIHPOBaHHE y4eOHOU AESATENILHOCTH: MOOIIPEHHE, CUTYalus yclexXa, MoOyXAeHHEe K aKTUBHOMY T PYIY,
SMOLMOHANBHBINA KOM(OPT, 100pOoKeTaTEeTEHOCTS Ha YPOKE;

. UCIIOJIB30BAHMS CIICLUAIBHEIX NMPHEMOB U CPEACTB OOYYCHUs, NPUEMOB aHAIM3a M IPE3CHTAIUU TEKCTOBOTO

Marepualia, 00eCIeunBaONINX PeaTM3alui0 METOAa «OOXOJHBIX MYTei», KOPPEKIHMOHHOTO BO3/CHCTBUS Ha pPEUEBYIO
JIESTENIBHOCTb, ITOBBIIICHUE KOHTPOJIA 332 YCTHOM U MUCbMEHHOM PEYbIO.

OO6yyaroniuecst ¢ TSHKETBIMU HapyIICHUSIME PEYX U3-3a OCOOEHHOCTEH CBOETO PeueBOro, MO3HaBaTEIHHOTO U
JIMYHOCTHOI'O Ppa3BUTHA HYXKOAIOTCA B CyIHeCTBeHHOﬁ ajafnTaliuu nOporpaMmbl 10 XUMHU. OcBoenne yqe6H0ro
Marepuana Benercss AM((PEPEeHIUPOBAHHO C BKIIOYCHHUEM DIIEMEHTOB KOPPEKLHMOHHO-Pa3BHBAIOIINX TEXHOJOTHH,
OCHOBAHHBIX Ha MPUHIIUIAX YCUJICHUS MPAKTHUSCKOW HANPaBICHHOCTH U3y4aeMOT0 MaTepHalia; OMOpHl Ha KU3HCHHBIN
OTBIT OOYYAIOMINXCSI; OPUEHTANN Ha BHYTPCHHUE CBSI3M B COJCPKAaHUH W3y4aeMOT0 MaTepHana Kak B paMKaX OJHOTO
mpeaMeTa, TaK W MEXIy NpeAMeTaMH; HEOOXOOMMOCTH W JOCTaTOYHOCTH B OIPEHEICHHH O0BhEMa HM3ydaeMOro
MaTepuaia, BBEICHHS B COJACpKaHHE YYEOHBIX NPOTpaMM KOPPEKIHOHHBIX 3aJaHdi, MpeayCMaTpPHUBAIOIINX
AKTUBH3AIHIO TO3HABATEIEHON AEATEIEHOCTH.

OcHoBHas (opma OpraHM3alH YYEOHOTO 3aHATHA: YpPOK. VCHONb3yroTCs WHIWBUAYaIbHBIC, TPYIIIOBHIC,
WHIIMBH/yaJIbHO-TPYIIOBEIE, PPOHTANBHBIE BUIBI PaOOTHI.

OCHOBHBIM THIIOM ypOKa SIBIIsIeTCS KOMOMHUPOBAHHBIH.
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TEMATUYECKOE NNAHUPOBAHUE
8 knacc

(2 4 B Hegento, Bcero — 68 4, U3 HMX 8 Y - NOBTOPEHME)

Tembl, packpbiBaomue | Koauvecrs

OcHoBHOe coaAepiKaHue Mo TeMamM

XapaKTepnchca OCHOBHBIX BU/10B A€ATCJIbHOCTH YYCHUKA

JaHHBIH pazae 0 4acoB, (Ha ypoBHe y4eOHBIX el CTBUI)
MpPOrpaMMmsl. OTBOJUMBI
X
Ha IaHHYIO
TeMy
Beenenue (39) 1. IIpeameT U 3a1a4d XUMHH. Hcnonp30BaTh MEXKINpEAMETHbIE CBsA3W. Pasnuuare Tenma u
2. MeToabl XUuMuK. XAMUUECKUN S3bIK. BEIIIECTBA. 3HAKOMHUTBCSA C J1a0OpPATOPHBIM O0OPYIOBAHUEM.

Ipakruyeckas padora Ne 1. [Ipuémsr oOpamierns ¢ m1abopaTOpHEIM
obopynoBanreM. CTpoeHHUE TUIAMEHH.

Jemoncrpanuu. TaOuuIbl U CIali/Ibl, TOKA3BIBAIOIINEC HCTOPUUCCKUI
MyTh PAa3BUTHUS HAYKH, JOCTIDKCHHUSI XMMHUHU U UX 3HAUCHUE;
JabopaTopHOe 000pyI0BaHHE

Co0mro1aTh TEXHUKY 0€30MaCHOCTH

Pa3nen 1. BemecTBa u XumMmn4ecKkue siBJIEHNsI C MO3UIUAM ATOMHO-MOJICKYJ/JSPHOI'0 YUCHUSA

1Xumuyeckue aneMeHTsl | (22 4)
1 BEIIECTBA B CBETE
ATOMHO -
MOJIEKYJIIPHOTO YUCHHS

1.
2.

6.

7!
9.

OM3HYECKUC U XUMUUCCKUC SIBIICHHS.
ATOMBI, MOJIEKYJIbI, XAMUYECKHE 2JIeMEHThI. DOpMBI
CYIIIECTBOBAHUSI JIEMEHTOB B MTPHUPO/JIC.

. Cocras BeniecTB. [IpocThie U Cl0XKHBIE BENIeCTBA. 3aKOH

IMOCTOSAHCTBA COCTaBa BCIICCTB.

. AToMHO MosiekysipHOe yueHune. OTHOCUTENbHAs aTOMHAs

macca.

. OTHOCHTENIbHAS MOJICKYJIApHas Macca. MaccoBas g0Jis 351eMeHTa

B COCJIMHCHUU.
Ilepuonuueckas cucreMa XuMU4ecKkux saemenToB 1. .
Menpeneena.

8. BaJleHTHOCTh XUMHYECKHUX 3JIEMEHTOB.

KonunuecTtBo BeniectBa. Monb. MonsipHas macca. Pacuérel o

XUMHUYECKUM (popmyram.

Jemoncrpanuu. 1. ®usnueckue U XUMUUECKue siBieHus. 2. Msmepenue

IJIOTHOCTHU )I(I/II[KOCTGﬁ apeoMEeTpOM. 3. IlnaBnenue CCPHhI.

OrnpeneneHue >MEKTPONPOBOAHOCTH M TETUIOTIPOBOTHOCTH BEIIECTB. 5.
W3yuenue cBOMCTB BELIECTB € HCMONb30BaHMeM kosuekuuu «lllkama
TBEpOCTUY. 6. Moienn aTOMOB UMOJIEKYJI; KPUCTAIUIMYECKUX PEIETOK.
7. Komtekuuss MeTajyioB U HemeTautoB. 8. TloydeHHe yIiIeKHCIoro
rasa pazMuHbIMH criocobamu. 9. Dnextponns Boapl. 10. duznueckue
SIBJICHMS: BO3TOHKAa HoJa, KWUISYEHHUE BOJAbBI, HAKAJIMBAHUE KBapla,

YcTaHaBIMBAaTE MEXKIPEIMETHBIC CBS3U. Pa3nmyath MOHATHA
«aToM», «MOJEKylla», «XUMHUYECKUH 3jieMeHT». OmNuchIBaTh
¢busznyeckne M Xxumuueckue spieHus. CpaBHUBATh CBOWCTBA
BemecTB. HaOmromate  cBoiictBa  BemiectB. CpaBHHBATh
¢busnueckre u xumudeckue sipieHusi. ComnocTaBlsATh MPOCTHIE U
cloXHBIe BemecTBa. OmnpeaensTh BAJIEHTHOCTh AaTOMOB B
OMHAPHBIX COEIMHEHUSAX. VYmers I10JIL30BaThCS
[lepnoguueckoit cucremoil xumuueckux siaemento J[. U.
MenzeneeBa mpu ONpelejeHUH BaJeHTHOCTH. OMNUCHIBATH
COCTaB TMPOCTEHIINX COCAWHCHHH IO WX XHMHYECKHM
¢dopmymnam. CocTaBisATs (GOpPMyIBI OMHAPHBIX COCTMHEHUH IO
M3BECTHON BaJICHTHOCTH aTOMOB. MOJIeMUpoBaTh CTPOCHHE
MOJIEKYJl METaHa, aMMHaKa, BOJOpOJa, XJIOPOBOJIOPOAA.
[onmp3oBatbest wHGOpMAIMEd W3 APYrUX HCTOYHUKOB ISt
MOJATOTOBKH KPATKUX COOOIIeHWH. ['0TOBUTH KOMITBIOTEpPHBIE
pe3eHTalMu 1o Teme. PaccuuTbiBaTh  OTHOCHUTENbHYIO
MOJICKYJSIPHYEO Maccy 1o (opMmyle BeliecTBa. PaccuuTeiBaTh
MacCCOBYIO JIOJIF0O XUMHYECKOTO JIEMEHTa B COSTMHCHHH.
PaccuuteiBaTh MOJISIPHYEO Maccy BEIIIECTBA.
YcTaHaBIMBaTh MPOCTEUIIHE (POPMYINIBI BEIIECTB IO
MAacCOBBIM JIOJISIM 3JIEMEHTOB
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HarpeBanue HadramuHa. 11. Oneitel o audpdysun. 12. Komnmexums
MPOCTHIX BEIIECTB, 0OPa30BaHHBIX AJIEMEHTaMU 1—3-ro nmepuoaos. 13.
Kommekmus  BemecTB  KOJIWYECTBOM — BemiectBa 1 Moib. 14,
Junamudeckoe mocodue: KOJIMUECTBEHHBIE OTHOILICHUS B XMMUH.
JlaGopaTopHble onbIThI. 1. PaccMoTpeHHe BelecTB ¢ pa3IMYHBIMU
(u3MUECKUMHE CBOWCTBaMHU (MeJb, XKEJIe30, LUHK, Cepa, BOJA, XJIOPHU
Hatpus u Ap.). 2. VcribiTanue TBEPIOCTH BEIIECTB C MOMOIIBIO 00pa3IoB
koyutekiun «lllkana TBEpmoctn». 3. Ilpumepbl (U3MYECKUX SIBICHHMIL:
crubaHWe CTEKIAHHOH TpyOKW, KWIITYEHWE BOJBI, IIIABJICHUE
napaduna.4.Ilpumepsl  XUMHUYECKHX SBICHUI: TOPEHUE APEBECHHBI,
B3aUMO/ICHICTBUE MpaMopa C COJISTHON KHUCJIOTOH. 5. M3yuenne oOpasuos
METAJUIOB ¥ HEMETAIJIOB (Cephl, XKeje3a, allOMUHUS, rpadura, MEAn U
ap.). 6. l3ydyeHne CBOMCTB BEIIECTB: HAarpeBaHHE BObBI, HAIPEBAHHUE
okcuaa kpemuus (IV).

Pacuérnbie 3amaum. 1. BpluucieHne OTHOCUTENBHOM MOJEKYJISIPHOM
MacChbl BEIIECTB, MACCOBOM JONH JJEMEHTOB IO XHUMHUYECKUM
dhopmynam. Beramcnenue MOISIpHON Macchl BemecTa. 2. OnpeneneHue
Macchl BEIIEeCTBA M0 U3BECTHOMY KOJHUYECTBY BEIIECTBA U ONpe/ieleHue
KOJINYECTBA BELIECTBA 10 U3BECTHOM Macce.

Tema TBop4Yeckoii padoThl. VITIOCTpUpOBaHHE MOJOXKEHUNH aTOMHO
MOJICKYJISIPHOTO YUCHHS

XUMHUYECKHE pPEaKIUU.
3aKOHbI COXpAHEHUS
Macchl U SHEPrUu

8 u

1. CymHOCTh XMMHYECKMX PEAKIMH M NPHU3HAKK HMX MPOTEKaHMS.

TenmoBoit 3hhekT XUMIIECKON PEeaKIInH.

2. 3aKOH COXpaHEHMsI MacChl M YHEPTUH. YPaBHEHHS XUMHUYECKUX

peakuui.

3. Pemenue 3a1au: pacy€rhbl O XUMUYECKUM YPABHEHHSIM.

4. Turbl XUMUYECKUX PCAKITHIA.

5. O600611eHre 3Hanuii Mo Temam 1,2.

6. KoHnTponeHas padota Ne 1.

Jemoncrpanuu. 1. [IpuMepsl XUMUYECKUX PEAKINil pa3HBIX BUIOB:

pa3yioKEeHHEe MajlaxuTa, AUXpoMaTa aMMOHUS, MOJydeHHe Cylbhuaa

JKeJie3a, TOPEeHNe MarHusl, B3aUMO/ICHCTBUE COJITHOM KUCIOTBI

¢ kapboHatoM HaTpus W Ap. 2. ONBITH, WUTIOCTPUPYIOIIHE 3aKOH

COXpaHEHHMS MAacChl BEIIECTBA: TOPEHHE CBEYM Ha Becax ¢

MOTJIOIEHHEM MPOAYKTOB TOPEHUS, OKUCIIEHUE METAILIIOB B 3aKPBITHIX

coCyJlax Cco B3BEIIMBaHNWEM, OOMEHHBIE peaKkInu

B pubOpax It WUTIoCTpayy 3akoHa.3. Habop Mozeneit aToMoB.
JlaGopatopubie onbIThbl. 1. IIpu3HaKMm XMMUYECKHX pEaKIMA:
HAarpeBaHUEe MEAHOW MPOBOJOKH, B3aUMOJCHCTBUE PACTBOPOB E€AKOrO
HaTpa U XJIOpPHJAa MEAH, B3aNMOJICHCTBHE PACTBOPOB YKCYCHOW KHCIIOTHI
U rujipokapOonaTa Harpus. 2. TUIBl XUMHUUECKHUX PEaKLuii: pa3sioKeHue

OnuchIBaTh NPOCTEHIINE XMMUYECKHE Pe- aKIUH C TOMOIIBIO
XMUMHUYECKHX ypaBHeHui. KilaccnpuumpoBaTh XumMHu4ecKne
peakiuy. AKTyaJH3UpOBaTh 3HAHUS O MPU3HAKAX XUMHUUECKUX
peaxrmii. CocTaBIATh KiIacCU()UKAIIMOHHBIE U CPAaBHUTEIbHbIC
TaONMIBI M CXEMBI, OIOpPHBIE KOHCIEKTHI. BBIYmMCIATH 10
XMMHUYECKUM yPaBHEHUSAM MacCy WM KOJWYECTBO BEIIECTBa
[0 U3BECTHOW Macce WM KOJIMYECTBY BEIIECTBA OJHOTO U3
BCTYIAIOMINX WM MTOJTYYAIOIINXCS B PEAKIMH BEIECTB
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rugpokcnna meau (I11), B3anmopeiicTBue kene3a ¢ pacTBOPOM XJIOpHAa
meau (II), B3aumoneiicteue okcuma menu (II) ¢ pactBopom comsHOI
KHCIIOTHI.

Pacuérnble 3a1aun. Beruncienre no XUMUYECKUM yPaBHEHHSIM

Macchl, KOJIMYECTBA BELIECTB:

a) BCTYNHMBIINX B PEAKINIO;

0) 00pa30BaBIIMXCSI B pe3yJIbTaTe PEaKIUU

Metozer xumun L 1. MeTonpl, CBA3aHHBIE C H3Y4EHHEM BEIIECTB: HaOmojaeHme,  |HaOmrogaTe  JEMOHCTPHPYEMbIE M CAMOCTOSTENBHO
OTHUCAHKE, CPABHEHHE, XUMUYECKUH DKCTIEPUMEHT. MpoBOMBIE  OTBITHL.  ONHMCHIBATE  CBOMCTBA H3Yy4aeMbIX
2. Xumuueckuil 36K (TEPMUHBI, HAa- 3BAHMsA, 3HAKH, (POPMYIIBI, BEIIECTB HA OCHOBE HAONIONEHMI 3a WX MPEBPAIICHUAMH.
yPaBHEHHU). VauThCcs mpoBOAMTE XUMHUYECKHH dKcriepuMenT. CobIoaTh
3. [lonsitue 00 uHAMKaTOpax. JlaGopaTopHslii onbIT. 3MeHeHNne TeXHUKY Oe30macHocTH. Menomb30BaTh METO cCpaBHEHHS PH
OKDACKH MHJMKATOPOB B PA3JIMUHBIX CPEMIAX XapaKTEPUCTHKE CBOMCTB BENIECTB

BemniecTBa B A

OKpYy>Karolen Hac
TIPUPOJIE U TEXHUKE

1. UncTele BemecTBa U CMECH.

2. IpakTudeckasspadoraNe2.OuncTKa BEIICCTB.

3. PactBOpEIL

4. IIpakTuyeckas padora Ne 3. PacTBOpHUMOCTE BEIIIECTB.

5. CriocoObl  BBIpa)XKE€HMSI KOHLEHTPAlMM pacTBOpOB. Pemenne
3ajad.

6. IlpakTnueckass padora Ne 4. [lpuroroBineHwe pacTBOpa
3a/laHHOM KOHLIEHTPaLUHU.

JemoHcTpanuu. 1. Pa3nenenne cMeceil pa3auyHBIMH METOAAaMH. 2.
Komnexmus «HedTts u HEepTEempoaykTe». 3. PacTBOpeHHe BemiecTB ¢
pa3IMYHBIMKM CBOMCTBaMHU. 4. YCIIOBHS H3MEHEHHUS PAaCTBOPUMOCTH
TBEPABIX M Ta3000pa3HbIX BewiecTB. 5. TeruoBble dddekTsl npu
PacTBOPEHUH: PACTBOPEHHUE CEPHOM KUCIIOTHI, HUTPATa aMMOHHUSL.

JlaGopaTopHble ONbITHI. 1. [IpUrOTOBIICHHUE W PA3JIOKECHUE CMECH
JKeJe3a U cepbl, paszjeneHue cmecu Hedtu u Boabl. 2. VccnenoBanue
(1)I/I3I/I‘IGCKI/IX n XUMHNYCCKUX CBOWCTB MPpUPOIHBIX BCIIIECCTB
(m3BecTHsiKOB). 3. CpaBHeHHE MpoOO BOJBI: BOAOMPOBOJIHOH, W3
TOPOJICKOTO OTKPBITOTO BOJOEMA.

Pacuérnbie 3amaum. BrlunciieHHe KOHIIGHTPAIMM PacTBOPOB
(MaccoBOW  HONM,  MOAAPHOU — KOMYyeHmpayuu) 1O  Macce
pacTBOpEHHOTO BelIecTBa W 00BEMY WM Macce pPacTBOPHUTENS. 3.
Brraucnenue maccel, 00bEMa, KOIMYECTBA PACTBOPEHHOTO BEIIECTBA
1 PacTBOPHTEIIS 110 ONPEEIEHHOIN KOHIIEHTPALUH PAacTBOpa.

Tembl TBOpYeckux pador. BemectBa B TexHuke. Ilomyuenue
BEIIECTB C 3aJaHHBIMH CBOWCTBAMH—OCHOBHAs IpoOJieMa XUMHH.
ITonsTve o BemecTBaxX Kak O CHIPbE, MaTepuasax M MPOMYKIHH.
[Tpupo100XpaHUTEIbHOE  3HAYCHHUE OYUCTHBIX  COOPYXKCHUH W

VYcTaHaBNIMBaTh MEKIIPEIMETHBIE CBA3HU. YUUTHCS MPOBOJHUTH
XUMHYECKHH  JKcrepuMeHT.  HabmiomaTe — mpeBparieHus
n3ydaeMbIxX BemiecTB. ONUCHIBaTh CBOMCTBA BEILIECTB M CMECEH
B XOZI¢ ICMOHCTPAIIMOHHOT'0 ¥ Ja0OPaTOPHOTO SKCIICPHMEHTOB.
CpaBHHUBATh YHCTHIE BEIIECTBA W CMECH. YMETh Da3JCisTh
cmecu. [IpoBOAMTH  OYHMCTKY  BEIIECTB  OTCTAWBaHHEM,
¢mipTpoBaHMEM, BBIMapuBaHWeM. JledaTe  BBIBOABI U3
Pe3yJIbTaTOB MPOBEAEHHBIX XMMHUYECKHX OMBITOB. COCTaBIATH
KiIaccu(pUKaMOHHBIE  cXeMbl.  [IpUMEHSATH  CHMBOJIMKO-
rpaduyecKkue CpejCTBa HArJISIHOCTH. BBIUMCIATE MacCOBYIO
JIOJIO pacTBOPEHHOTO BellecTBa B pacTtBope. [IpuroraBimuBaTh
pacTBOPHI 3aJJaHHOI KOHIIEHTPALUH.

[Tonb3oBarbest uHGOpPMaNMEd M3 JAPYruX HCTOYHHMKOB JUIS
MOATOTOBKH KPATKUX COOOIIEeHHH. ['0TOBHTH KOMITBIOTEpHBIE
MPE3eHTAIH 110 TeMe
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SKOJIOTHYECKH YHUCTHIX TEXHOIOTHI

ITonsiTHE O Tazax.
Boznyx. Kucnopon.
T'openue

8u

1. 3akons! ['eii-Jltoccaka u ABoraapo. Pemenue 3amga4: pacyérsl Ha
OCHOBAHMU Ta30BbIX 3aKOHOB.

2. Bozayx — cmech ra3os.
3. Kucnopo, — XUMHYECKHH DIEMEHT M TPOCTOE BEIIECTBO.
[lonyuenue kucnopoaa.
IIpakTuyeckass padora Ne 5. Ilomydenue kuciaoposa u
M3y4EHHUE €TI0 CBOWCTB.
4. XuMu4ecKre CBOMCTBA M MPUMEHEHUE KICIOPOa.
5. O060061eHKe 3HaHMit 10 TeMaM 4,5.
6. KonTtponpsHas padora No2.

Hemoncrpamuu. 1. [Toryuenne kucnopona.2.Cxxuranue B atmocdepe
KHCJIOPO/Ia Cephl, YIIIsi, KpacHOro (ocdopa, xeiesa.
3. OmeiTbl, NOATBEpXkAaOIIME cocTaB Bo3ayxa. 4.0OmbIThl 1O
BOCIJIAMEHEHHIO U TOPEHUIO.
Pacuérnsble 3agaun. 1. OnpeneneHre OTHOCUTENBHON IIOTHOCTH T'a30B
MO0 3HAUEHUSIM HMX  MOJEKYISIpHBIX Macc. 2. Omnpenenenue
OTHOCHTEIIFHBIX MOJICKYIIPHBIX Macc Ta3000pa3HBIX BEMIECTB IO
3HAYEHHIO UX OTHOCUTEJIBHOM INIOTHOCTH.
TeMbl TBOpUecKHX pPadoT. ATMochepa — BO3ayIIHAST 000J0YKA 3EMITH.
Tenmenmn K W3MeHeHHMIO coctaBa Bo3myxa B XXI| B. OcHOBHEIC
WCTOYHMKH 3arps3HeHHst atMocepbl. TpaHCIOpT — OJMH W3 OCHOBHBIX
MCTOYHMKOB 3arpsi3HeHusi atMocdepbl. Mex/yHapoJHOe COrlallieHue o
3ammTe atMochepsl

Hcnonb3oBaTh  MEXNpeaMeTHble  CBsi3W.  Vcmosb3oBathb
IpYMepBl PEIICHUs TUIIOB 3aa4, 3aJa9HUKH C [IPUBEIEHHBIMU
B HUX QIropuT™MamMu pemeHus 3azad. OO6oOmare
CHCTEeMaTH3HpOBaTh 3HAaHUs 00 H3YyYCHHBIX BEIIECTBaXx.
VYuureca pemarb HCCIIENOBATEIBCKUM IYTEM IOCTABICHHYIO
npoGuiemy. Habmonares npeBpaiieHust n3y4aeMbIX BELIECTB.

OnuchIBaTh CBOWCTBA BEIIECTB B XOJI€ IEMOHCTPAIIMOHHOTO U
7a0OpaTOPHOTO  OKCIEPUMEHTOB.  YUHUTBCS  PacKpbIBATh
NPUYHHHO-CIICICTBCHHYIO ~ CBSI3b  MEXKAY  (H3NYCCKUMH
CBOHCTBAMHM H3Yy4aeMOIO BEIECTBA M CIOCO0AMH  €ro
cobupanus.  IIpuMeHATH  TNONy4YEHHBIC  3HAHHA  HPH
NPOBEJICHUH XUMHUYECKOTO OJKCIEPUMEHTa. Y CTaHABIMBAThH
CBSI3b MEXJy CBOWCTBAMH BEILIECTBA U €ro IMPHUMEHEHHEM.
OtOupate  HeOOXOAMMYI  HWHQOPMAIMIO W3  pa3HBIX
UCTOYHUKOB. [ OTOBHTH KOMIIBIOTEPHBIC PE3CHTALIMH 10 TEME

OCHOBHBIE KJIACCHI
HEOPTaHUYSCKHUX
COeIMHEHUH

114

1. Okcuibl U X cOCTaB, HOMEHKIATypa, kiaccudukanus. [Tonstre
00 amdoTtepHOCTH.

2. OCHOBaHUS— THIPOKCHIBI OCHOBHBIX OKCHIOB.

3. Kucnotsr: coctaB 1 HOMEHKJIATYpa.

4. Conu: coctaB 1 HOMEHKJIATYPA.

5. XuMHUYecKHe CBOMCTBA OKCHJIOB.

6. X¥UMHU4ecKre CBONCTBA KHUCIIOT.

7. IlonydeHue u XMMHAYECKHE CBOWCTBA OCHOBaHUI. AMdoTepHbIC
THIPOKCHIBI.

8. Xumuueckne CBoicTBa coield. ['eHeTWdeckas CBsI3b MEKIY
KJIaCCaMH HEOPTaHWYECKUX COCTMHEHUH.

9. O600IIeHHe 3HaHUIT 110 Teme 6.

10. IpakTnyeckass padora Ne 6. lcciemoBaHue CBOWCTB
OKCHJIOB, KUCJIOT, OCHOBaHHMH.

11. KontpoabHas pabora Ne 3.

12. lemoncrpanuu. 1. OOpasupl coeAMHEHUH—IIpeacTaBUTEIICH

HccrmenoBaTh cBOWcTBA M3ydaeMBIX BemiecTB. HalOmomats
(u3NIeCKre M XUMUYECKHE TIPEBPAIICHUS H3y9aeMbIX BEIIECTB.
OnuceiBaTh XUMHUYECKHE peakiuy, HaOIoJaeMble B XOJe
JIEMOHCTPAlMOHHOTO M J1a0OpPaTOpHOTO  HKCHEPHUMEHTOB.
I[eﬂaTI: BBIBOJIbI U3 PE3YJILTATOB HpOBeI[éHHLIX XUMHNYCCKUX
onbiToB.  KraccuduiupoBaTh  M3ydaeMmble  BEIECTBA.
CocTaBisaTh GOpPMYITBI OKCUAOB, KUCIOT, OCHOBAHHH, COJIEH.
XapakTepru3oBaTh COCTaB M CBOWCTBAa BEIIECTB OCHOBHBIX
KJIACCOB HEOPraHMYECKUX COEAMHEHUU. 3aluChiBaTh YpaBHEHHS
XUMHUUYECKUX peakuuil. OCYIIEeCTBIATh TI€HETUYECKYIO0 CBS3b
MEX1y KJlaccaMH HEOPraHUYECKUX COSAMHEHUI
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KJIaCCOB ~ KHCIIOT, COJIeHd, HEpPAaCTBOPUMBIX OCHOBAHMM, IIEJIOYEH,
oKcHI0B. 2.OTBITH, WITIOCTPUPYIOIINE CYIICCTBOBAHHIE TEHETHYECKON
CBSI3U MEXIY coeAnHeHUsIME (Bocdopa, yriiepoaa, HATPUs, KaIbIus. 3.
BzaumoneiictBue kanblusg W HaTpus ¢ Bomoil. 4. JlelcTBue
WHAUKATOPOB.S5. OINBITHI, WUIIOCTPUPYIOIINE XUMHUYECKUE CBOMNCTBA
OTIEJbHBIX KJIACCOB HE- OpraHudecKux coeauHeHuil. 6. OOpasisl
MPOCTBIX BEIIECTB M WX COCAMHCHHN (OKCHIOB M THAPOKCHIOB),
00pa30BaHHBIX AIIEMEHTAMH OJIHOTO MEPUO/IA.

JlaGopaTopusle ombIThl. 1. PaccmoTpenme o00pa3loB OKCHIIOB:
yriepona (1V), Bomopona, ¢pocdopa, Menu, Kaablius, jKeie3a, KpeMHHUS.
2. Habmonerne pacTBOPUMOCTH OKCHIOB aTFOMHUHUS, HATPHUS, KaIbIUS
u Menu B Bozge. 3. OmpenerneHne KUCIOTHOCTH - OCHOBHOCTH CPEIBI
pPacTBOpPOB C TMOMOIIBI0 HHAWKaTOpa. 4. B3aumonelcTBHE OKCHUIOB
Kagpuss W ¢ocdopa ¢  BONOH, ONpeleNieHHEe  Xapakrepa
oOpa3oBaBmierocss  OKCHAa  C  TIOMOIIBIO  HWHAMKATOpa. 5.
Bzaumogeiicteue okcumoB meau (I) u 1mHKAa € pacTBOpOM CepHOM
kucnotel. 6. IlomydeHne yriekuciaoro rasza M B3aUMOJCHCTBHE €T0 C
M3BECTKOBOW BOJOH. 7.B3amMopeiicTBHe MeTayyioB (MarHus, ITUHKA,
JKene3a, Meu) ¢ pacTBOpaMu KHUCIOT. 8. B3anmomelicTBue pacTBOPOB
KHCJIOT cO mienoyaMu. 9. BzammojeicTBHE pacTBOPOB KHCIOT C
HepacTBOPUMBIMH ocHOBaHMsIMH. 10. IlonmydeHne HepacTBOPHMBIX
OCHOBaHMH W HCCJIEJOBaHME WX CBOWCTB (Ha NHpUMEpe THIPOKCHAA
nuHKa U ruapokcuaa meau(1l)

TEMATUYECKOE NIAHUPOBAHUE

9 knacc

(2 4 B Hegento, Bcero — 68 4, 3 HUX 10 4 - noBTOpPEHMUE)

TeMmbl, Koanuects | OcHOBHOe cofiepkaHue 0 TeMaM XapaKTepHuCTHKA OCHOBHBIX BHOB /1eSITeJIbHOCTH YUeHHUKA
PacKpbIBAKOLL | 0 4acoB, (Ha ypoBHe yuyeOHBIX JeiicTBHIl)
ue TaHHbIi OTBOAMMBI
pasges X
NPOrpaMmal. HA JaHHYI0
Temy
IToBTOpEeHUE 44
OCHOBHBIX

BOIIPOCOB 3a 8
KJ1ace
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CrpoeHue 34 1. CocraB 1 BakHEHIINE XapaKTEPUCTHKN aToMa. Hcnonp3oBaTe  MEXNpeAMETHblE  CBs3U.  MopenupoBathb
aToma 2. N3oTonbl. XMMHUUYECKHE 3JIEMEHTBI. cTpoeHue atoma. Onpenenars NOHATUS «XUMHUYECKUN 7IEMEHT,
3. CtpoeHue 3IEKTPOHHBIX 000JI0UEK aTOMOB. IOPAIKOBBII ~ HOMEpP»,  «MAacCOBOE  YHUCIO»,  «U30TOIY,
«OTHOCHUTEJIbHAS aTOMHAs Macca», «3JCKTPOHHAS 000I0YKay,
Jdemoncrpanuu. 1. Cxembl onbiToB TomcoHna, Pesepdopna,2. CxeMbl onbITOB, N N
N «OIEKTPOHHBINA cioi». JlenaTh yMO3aKJIIOYEHHS O XapakTepe
MOATBEPKAAOIINX CBOMCTBA JIEKTPOHA KaK YACTHUIIbI N
U3MEHEHUsl CBONCTB XMMHYECKHX DJIEMEHTOB C YBEIMYEHHEM
1 KaK BOJHBI. 3. MoJenu aTOMOB Pa3jInYHbIX 3JIEMEHTOB o
3apsIoB aTOMHBIX snep. [Tomp3oBaTbes HHPOpPMALIUEH U3 APYTHX
UCTOYHHMKOB JUIl MOATOTOBKM KpaTKUX cooOmeHui. ['oToBUTH
KOMIMBIOTEPHBIC TPE3EHTAIMH [0 TEME
Ilepuonuuec S5 u 1. CBolicTBa XUMHYECKUX 3JIEMEHTOB U MX EPHOINYECKHE U3MEHEHHSI. KiaccudunupoBath n3ydeHHbIE XUMUYECKHE AJIEMEHTHI M HX
KHUH 3aKOH U 2. [lepronnyecknii 3aKOH. coenuHeHusi. CpaBHUBATh CBOMCTBA BELIECTB, MPUHAIIEKAIINX
Ilepuoauuec 3. Ilepuoanueckas cucreMa XuMudeckux siaemeHToB JI. M. MeHneneeBa B cBeTe K pasHbIM KJIacCaM; XUMHUYCCKUE SJICMCHTBI PA3HBIX TPYIIIL.
Kasi cucTtemMa TEOPHUH CTPOCHHUS aToMa. VcTaHaBNMUBATh BHYTPH- M MEXKIpPeIMETHBIE CBsI3U. OTHCHIBATE U
XMMHUYECKUX 4. XapakTepHCTHKA XHMHUECKHX OEMEHTOB [0 TONOKeHHI0 B IlepHommieckoii | X2PAKTEPH30BATE  CTPYKTYPY — Tabiuuibl H«HGI\I;IHOHH%CKM
STIEMEHTOR CHCTEME. cUcTeEMa XMMHMYECKHUX dyeMeHToB [l . EHIeNIeeBa»
LU 5 BLimosHeHme VP aKHERI 1 PeleHHe 3184 (xopoTkast popma). Pasnuuarh nepuopbl, IpyIbI, IJIaBHBIE H
M‘eH)‘JeneeBa ' Y pl Hat Pe¢ Aa. 5 N . noOoYHble  MOATPYMIbL.  XapakTepu3oBaTb  XUMHUYECKUE
I[eMOCHCTpauml. .Ha Opch'IaI/I,I[OB, KOZ[OFpaMM,6Ta nun «Ilepuonnyeckuil 3aKoH» SMeMeHTEl 1o mookennio B Ilepuommueckoii cucteme J1. U
u « Tpoenge BaTOMa». 2. JemoHcTpanyss 00pa3LoB ILIEJIIOYHBIX METALIOB U Menneneesa. CTpYKTYpHPOBATh MaTepual ©O  KH3HH W
rajoreHos. 3. B3anMONEHCTBHE IENOUHbIX METAIOB 1 FalloreHOB ¢ MPOCTLIMA M | yooremnocry JI. U. Menmeneesa, 06 yTBEpIKICHHH YUEHHS O
gm,}mHHMH BCIICCTBAMIL 6 3 I nepuonuaHoctd.  OTOMpare  wWHbOpPMAIMIO W3 JPYTUX
. Tembl TBOpPUYeckux pa OT.P Ha‘i_THI/IC €pUOJUYECKOr0 3aKOHa IS HCTOUHHKOB ISl TOATOTOBKH KPATKAX COOGIICHHIL.
pasBuTHA Haykn M Texuukn. Pomb Ilepuoamtieckoro 3akoma B CO3NAHHM TOTOBHTb KOMITBIOTEPHBIE IPE3EHTAIIHH TI0 TeMe
Hay4yHOM KapTUHBI MUpa
Crpoenue 69 1. Xumuueckas CBS3b. PasrpannuuBath MTOHATHUS «XUMHYEcKast CBSI3bY,
BEIIIECTBa 2. KoBajieHTHas CBS3b U €6 BUJbI. CKPUCTATTNYCCKAA peméTI(a». O606H.[aTB IIOHATHA
3. MlouHast CBS3b. «KOBAJICHTHAsl HEMOJISIPHAsl CBSA3b», «KOBAJCHTHAS MOJSIPHAs
4. CreneHnb OKHCIEHMs CBAA3b», «UOHHAs CBSI3b», «MOHHAsl KPUCTAJIMYECKAsl pEeUIETKA,
5. OmpenienieHue CTEIEHN OKHACIICHUS ¥ COCTABICHUE (POPMYIL. «aTOMHasd — KpHCTAIUIMMCCKAd — peIeTka», — «MOICKyJApHAd
. KpPUCTAIMYECKAss  PElIETKa». YMETb  COCTaBJSITb  CXEMbI
Kpucrammmueckoe crpoenue BemectBa. Jlemoncrpamuu. 1. BsanmoneiicTBue 0BPa3OBAHMS BEMIECTB C PASTMUHBIMH BHIAMH XHMHUECKOil
HaTpus ¢ XJOpoM. 2. Mozenu KpUCTAaJIMYeCKMX DPEIIETOK BEIIECTB C HOHHBIM, | cpasum. VMeTh XapaKTeph30BaTh CBOJCTBA BEIIECTBA, 3HAS €ro
ATOMHBIM W MOJICKYJIAPHBIM CTPOCHHUEM. 3. BOCCOS]laHI/Ie LEJIOCTHONU CTPYKTYPBI KPUCTAJIINYECKYIO pemeTKy MOJICIII/IpOBaTB CTPOCHUE BELIECTB
XJIOpHUAAa HATpUsl IyTEM HaJIOXKEHUs Habopa kopokapT. 4. BosroHka wonma. 5. | ¢ KOBaJEHTHOH W HWOHHOM CBs3blo. ONpenensaTh CTeleHb
HWcnapenue TBEPAOro yriekuciaoro rasa. 6.HaGop aTtoMoB juisi MOAENMpOBaHUs | OKHCIEHHs 51eMeHTOB. CoCTaBIATH (OPMYIbI BELIECTB II0
CTPOEHUS BEUIECTB C KOBAJIEHTHON M HOHHOM CBSI3bIO CTCHECHU OKHUCJICHUA 3JIEMEHTOB
Xumuieckne 54 1. Peaknuu, mpoTekaromye ¢ ©3MEHEHHEM 1 0e3 U3MEHEHHUS CTETIEHH OKHMCIICHHS. 006006maTh TIOHSITHS «OKHUCITUTEIbY, «OKHCIICHUEY,
peakun B 2. OKHCINTENEHO-BOCCTAHOBUTENBHEIE PEAKIIUH. «BOCCTAaHOBHUTEJIIbY, «BOCCTaHOBJIEHUE). Pacrio3naBath
CBETE N
. 3. PaccranoBka k03(p(hUIMEHTOB METOZOM AJIEKTPOHHOTO OajlaHca. YPaBHEHHSI OKHCIIMTEIBHO - BOCCTAHOBHTCIBHBIX —PEAKIIHIA.
3JIEKTPOHHOM =
TCOpI/III)/I 4. O6o0LeHe 3HaHUH 110 TeMaM. PaccTaBisiTe KO3 PHUIIUEHTH METOIOM DJICKTPOHHOTO OaaHca.
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5. KonrpomnbsHas padota Ne 4.

6, 7. O0cyX/IeHHE TTPOSKTOB, BHITOIHEHHBIX 00yYarOIMMHUCS.
Jemoncrpanmsi. [Ipumepsl OKUCIUTEIEHO-BOCCTAHOBUTENIBHBIX PEAKIMH Pa3IMYHbIX
THUIIOB: TOPEHUE BEIIECTB, B3aMMOJICHCTBHE METAUIOB C rajlor€HaMH, Cepoil, a30TOM
(oOpazoBaHre HUTPHUTA JIUTHA), PACTBOPAMH KUCIIOT M COJIEH.
Tema TBoOpueckoii padoTbl. PaccMoTpeHne u aHain3 B3aUMOOOYCIIOBICHHOCTH
COCTaBa, CTPOCHUSI, CBOIMCTB BEILIECTBA U €r0 NMPAKTUYECKOro 3HaueHus (Ha Jro0oM
mpuMepe)

VcTaHaBIMBAaTh BHYTPH- M MEKIpPEAMETHBIE CBsi3H. COCTaBIIATH
KIIaccu(pUKAIMOHHBIE CXEMBI, CpaBHUTEIBHEIC U 0000IIatomnTie
tabnuupl. OTOupaTh HHGOPMALUIO U3 JPYTHX MCTOYHUKOB JUIS
HOATOTOBKH KPAaTKUX COOOMmICHHH. ['OTOBHTH KOMIIBIOTEPHBIC
NPE3CHTALHMH 110 TeMe

Xumuueckue 84 1. CkopocTh XUMUUECKOH peakuuu. DHepreTHKa XUMUIECKUX PeaKIiii. Vcnonb30BaTh BHYTPU- U MEXIpeIMETHbIE cBA3U. Omnpenenars
peaxiuu u ®DaxTOPbI, BIUSIONUE HA CKOPOCTh XUMHUECKUX PEaKIuil. MOHATUSL «TEIJIOBOH J(PQEKT peakuumn», «TepMOXUMHYECKOE
3aKOHOMEPHOCT 2. Ilpaktmdeckas pabora Ne 1. Brusgame pa3auaHpIXx (aKTOpOB Ha CKOPOCTH | YpaBHEHHE», «IK30TEPMHUUCCKAS U DHAOTESPMHUYECKAS PEAKIIHN,
U UX XUMHUYECKON pEeaKIHU. «IIyTh TPOTCKAHHUA pPEaKUuu», <«AQPQPEKTUBHBIC COYIApCHIUS,
MIPOTEKaHUs 3. [loHsATHE O XUMUYECKOM PAaBHOBECHH. «HEPIUs aKTHBALMM», «TOMOIEHHAs CHUCTEMAa», «reTepOreHHas

JdemoncTpanuu. 1. 3aBUCUMOCTh CKOPOCTM pEakUUMUd OT  KOHLEHTPALMH | CUCTEMa», «CKOPOCTb PEAKLUN», «XXUMUYECKOE PAaBHOBECHUEY.

pearupyromux BEMecTB. 2. 3aBUCHMOCTb CKOPOCTH peakuuu oT TemmepaTypbl. 3. | CocTaBIATh CXEMBI, TAOIHUIIBI, OTIOPHBIE KOHCIIEKTHI, alTOPUTMBL.

3aBUCUMOCTb CKOPOCTH PEakLUU OT MPHUPOJbl pearupyromux BemecTs. 4. BiusHue | BoImomHATE pacy€Tsl 1O TEPMOXMMMYECKUM  ypPaBHEHUSIM

KOHIIGHTPAI[MN pearupyrolnux BeEIIECTB HAa XMMHUYECKOE paBHOBecHe (Ha NpuMepe | peakiuid. Mcrnosb30BaTh alropUTMBI IPU PEIISHUH 3a/1a4

B3aumojeiicteus xjopuna xeneza (III) ¢ pomanmmom kamus). 5. B3aumoneictBue

AIIOMUHUS C HOJIOM B IIPUCYTCTBUH BOABIL. 6. B3aumoselicTBre nepokcuaa BOAopoia ¢

okcuaoM mapranma (VI).

JladopaTopHubie onbITbl. 1. OmNBITE, BBISBISIONUE 3aBUCHUMOCTh CKOPOCTH

XUMHMYECKOH peakIluy OT MPUPO/BI pearupyronux BEIecTB (B3aNMOACHCTBIE INHKA C

COJITHOM W YKCYCHOW KHCIIOTa- MH), OT IUIOIIAAH TIOBEPXHOCTH COMPUKOCHOBCHHS

(B3aUMOZCHCTBUE Pa3IMIHBIX MO pa3Mepy TPaHyN IUHKA C COJSTHOM KHCIOTOMH), OT

KOHIICHTpAIlMK H TeMIepaTypbl (B3amMoxeiicteue oxcupa Mmemau (II) ¢ cepHoit

KHACJIOTOH pa3iMYHON KOHICHTpAIlMd TpW pa3HBIX TeMmmeparypax). 2.PasmoxeHue

MepOKCHIa BOJIOPOAA B IPUCYTCTBUH KaTaIn3aTopa.

PacuérHble 3apauu. 1. Pacu€rsl 10 TEPMOXUMHUYECKUM ypaBHEHUSAM. 2. Brruncienue

CKOPOCTH XHMMHYECKOW pEakUUH 110 KHHETUYECKOMY YypaBHeHHui0.3. Beruncienue

CKOPOCTH XMMHYECKOH peakluy 1Mo rpapuKy €€ MpOTeKaHUS
PactBOpBL. 16 4 1. [NonsTre o pactBopax. BemiecTBa 37€KTPOIUTHI U HEAIEKTPOINTHL. MeXaHH3M [TpoBoanTh HAOMIONEHHS 3a IIOBEJCHHUEM BEIIECTB B
Teopus ANEKTPOITUTHIECKON JUCCOINAIIH BEIIECTB C HOHHOW CBA3BIO. pacTBopax, 3a XMMHYECKUMH PEAKIHAMH, MPOTEKAIOUINMH B
SIIEKTPOJIUTHY . MexaHu3M 1uccOLUALNU BELECTB CHOISIPHON KOBAJIEHTHOU CBA3BIO. pacTtBopax. JlaBaTh oOmpeneNeHUs MOHATHH «DJICKTPOINTY,
ecKoM . CuibHbIe 1 ca0ble SIEKTPOJIHUTHI. «HEINIEKTPOIUT, «@IEKTPOIUTHYECKAs JIUCCOLIAALIUS.
JUCCOLMALIN . Peakiiuu nonHoro oomena. CBOWCTBa HOHOB. Paznmmyare monsitre «moH». O000MIATH MOHATHS «KATHOHY,

. XUMHYECKHE CBOMCTBA KUCIIOT KaK 3JIEKTPOIUTOB.

. XuMHYeCcKH1e CBOMCTBA OCHOBAHUM Kak 3JIEKTPOJIUTOB.
. XuMHYeCKHe CBOICTBA COJIeH KakK 3JIEKTPOJIUTOB.

. 'unponus coneit.

IOk WIN

«aHuoH». MccnenoBaTh CBOWCTBA PACTBOPOB JIEKTPOJIUTOB.
OnuchIBaTh CBOMCTBA BEIIECTB B XOJE JIEMOHCTPAIMOHHOTO U
1a60paTopHOTO IKCIepUMeHTOB. COOI0IaTh TTPAaBHUIIa TEXHUKH
0€30TacHOCTH.
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9. O6001IEeHNE 3HAHUN 110 TEME 2.

IpakTuyeckas padora Ne 2. Perienue skcnepuMEHTAIBHBIX 3a7a4 10 TEME.

10. KonrpomnbHas padoTa Ne 1.

Pacuérnble 3agaum. Pacuérel MO XUMHUYECKUM YpPaBHEHMSIM, €CIM OJHO U3
pearupyromux BeIeCTB JaHO B U30BITKE.

Jdemoncrpaumuu. 1. McneltaHue BewecTB, MX pacTBOPOB U pAcIIaBOB Ha
QJIEKTPUUECKYIO  MPOBOAMMOCTb. 2. BnusHue pasz0aBiieHHMsT Ha  CTEIEHb
aucconyanuy. CpaBHEHHE 3JIEKTPUUECKON MPOBOANMOCTH KOHIIEHTPHUPOBAHHOTO H
pa30aBICHHOTO pAacTBOPOB YKCYCHOM KHCIOTHL 3. Jlguowcenue uoHnos 8
onexmpuyeckom  none. 4.Ilonyuenue He8oOHBIX  pacmeopos. 5.Bauanue
pacmeopumens Ha Oouccoyuayulo (8 Kavecmee pacmeopumeneii — COAANAA
KUcioma, Ousmunosviil 3¢pup, smunoswii cnupm, mosayon). 6. ['maparanus u
Jeruapatanysi MOHOB (Ha NpuMepax Oe3BOJHBIX COJIEH M KPHCTAIIOTMIPaTOB
xnopuna kobansra (11), cynasdaros menu (11) u muxens (11)).

JladopaTopHble onbIThl. 1. Pacmeopenue ewecms 6 sooe u 6 bensune.

Paznen II. DiieMeHTbI-HeMeTA/UIbI U UX BaxkHelimue coequnenust (31 u)

OOmas
XapaKTEPUCTUK
a HEMETAJIJIOB

(€AY

1. DneMeHThl - HeMeTaibl B Tpupojae W B Ilepumomumdeckoil cucreme
xumudeckux anemeHToB J[. 1. MeHneneena.

2. IIpocThie BEIIECTBA - HEMETAJUIBI, HX COCTAaB, CTPOCHUE M CIIOCOOBI MOTYUCHUS.
3. Boiopo/iHbIe U KACIOPOIHBIC COCAUHCHHS HEMETAIIIOB.

Jdemoncrpauuu. 1. O6pasibl MPOCTHIX BEMIECTB - HEMETAIIOB U UX COSIUHEHUH.

2. KosutekIiusi NpoCThIX BEIECTB - IaJlOT€HOB. 3. Pacmeopumocms 6 6o0e KUcio-
pooa, azoma, cepul, pocpopa.

4. DnekmponposoOHOCMb HEMEMAIl08

4. Bonopoa —
poXIaoIui
BOJY U
SHEPTHIO

54

1. Bomopoa—>aieMeHT 1 pocToe BemiecTBo. [lonyyeHue Bogopoaa.

2. XuMHYeCKHe CBOMCTBA M MPUMEHEHHE BOJOpoaa. Bona.

IIpakTnueckas padora Ne 3. [TonyueHue BogopoJa U U3y4eHHE €ro CBOMCTB.

Hemoncrpanuu. 1. [Tonyuenue Bomopoja B jaboparopuu. 2. 3apsijka armrapara

Kurma. 3. OmeITel, TOATBEPKIAOIINE HHU3KYIOIUIOTHOCThBOOpOAA.4. Tuddy3us

Bozmopona. 5. ['openne Bomopoma. 6.BoccranoBiieHre Menu u3 €€ OKCHIAa B TOKE

Bogoposa. 7. OMbBITHI, TOATBEPKIAIONTNE XUMUIECKHE CBOHCTBA BOJIBI
JlaGopaTopHble onbIThl. 1. Pacno3HaBaHue COJSHOM KHUCIOTHI U XJIOPUIOB,
OpomuoB, noauoB. 2. OTOenuBaronIKe CBOWCTBA Xjopa. 3. B3anMHoe BhITeCHEHHE
TaJIOTEHOB M3 PACTBOPOB X COJNEH

T"anmoreHsl

74

1. TaoreHBI—XUMUYECKUE 3TIEMEHTHI ¥ POCTHIC BEIICCTBA.
2. ®usnyeckue U XMMUYECKUE CBOMCTBA raJIONEHOB.

3. X11opoBoa0po 1. XJI0POBOAOPOIHASI KUCIOTA. XIIOPUIBI.

4. IlpakTHueckas padora Ne 4. PeuieHne SKCiepuMEHTAIBHBIX 33]1a4 110 TeMe
«l"anoreHsn.

Hcnons3oBath BHYTpH- u MEXTPEIMETHbIE CBSI3H.
XapakTepu3oBaTh XUMHUYECKHE 3JIEMEHTHl MaJlbIX MEPUOJIOB IO
WX TIOJIOKEHHIO B Mepuoaundeckoil cucreme. Omnpenensits
CBOMCTBAa BEIIECTB HCXOMS U3 KPUCTAIUIMYECKOTO CTPOCHUS.
O6o00uiaTh 3HaHMA W J€JaTh BBIBOJABI O 3aKOHOMEPHOCTSAX
W3MEHEHUH CBOWCTB HEMETAUIOB B IEpUOJax M TIpynmax
HEPUOANYECKON CHCTEMBI. IIporno3uposatb CBOICTBa
HEU3YYECHHBIX 2JIEMEHTOB M UX COCTUHEHHI Ha OCHOBE 3HAHUN O
[epuomumaeckom  3akone .M. MengeneeBa. OtOupath
MH(POPMALIMIO U3 IPYTUX UCTOUYHUKOB IS MOATOTOBKH KPAaTKHX
coobmuieHnit. '0TOBUTH KOMITBIOTEpHBIC MPE3EHTAIlUU IO TeMeE.
Habnromate neMOHCTpHpYEMBIE B CAMOCTOSTEIBHO MTPOBOTUMEIC
onbIThl. OnuchIBaTh CBOMCTBA M3y4yaeMbIX BELIECTB Ha OCHOBE
HaOJIIOJIEHUH 32 MX MPEeBpalleHUsIMU. AHATU3UPOBATH CBOWCTBA
HeMeTayioB 1o mnoarpynmaM. OOo00IIaTe 3HAHWS H [eJaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX M3MEHEHUH CBOWCTB HEMETAJIOB B
nepuoax u rpymnmnax MIEPHOANIECKON CHUCTEMBI.
[IporHo3upoBaTh CBOMCTBa HEM3YUYEHHBIX DJJIEMEHTOB M HX
coenvHeHU Ha ocHoBe 3HaHuil o [lepuoanueckom 3akone .M.
Menneneena. 3anuceIBaTh YpaBHEHHS OKHCIUTEIHHO-
BOCCTAHOBHTENIFHBIX PEAKIMA W pEeakluil HMOHHOTO OOMEHa.
CocTaBnsaTh KiIacCH(DUKAIMOHHBIC CXEMBbI, CpPaBHHUTCIBHBIC W
oboOmarone TaOJIUIBI, OMOPHBIE KOHCIEKTH. OTOUpaTth
MHPOPMALNIO U3 APYTHX MCTOYHUKOB JUIS MOATOTOBKH KPAaTKHUX
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Jemoncrpanuu. 1. ITosydenue xitopa.2.BzammoaeiicTBue ¢ XJIOPOM HATpHs,
CypBMBI, JKene3a, KpacHorodoctopa.3. ObecrBeunBaHHE XJIOPOM  KpacsIINX
BemiecTB. 4. Cunres xmoposogopoaa.5.ITomydaenne xmopoBoaopoaa peakireii ooMeHa
1 pacTBOpEHHE ero B Boje.6.B3anmoneiicTBre Opoma u Hofa ¢ MeTalIlaMu; pacTBOpa
Hona ¢ kpaxmaimoMm. 7. PactBopenme Opoma W Hoia B BOAE M OPraHUYECKHX
pactBopuTensix. 8. B3aumMHOe BBITECHEHUE I'aJIOTEHOB M3 PACTBOPOB X COJICH.

3. /labopaTopHble omnbIThl. 1. Pacrmo3HaBaHHMe COJNSHOW KHCIOTBI U
XJIOpUIOB, OpoMumoB, woanuaoB. 2. OrOenmBaroIe CBOWCTBa Xjopa. 3.
B3anmHOe BhITECHEHHUE I'aJIOTEHOB M3 PACTBOPOB MX COJIEH

cooOmieHnii. '0TOBUTH KOMITBIOTEPHBIEC IPE3CHTAIINH 110 TEME.
[TpoBoanTh pacy€Thl MO YPAaBHEHUSIM XMMHUYECKHX PEAKLUH,
UCTIONB3YS TIOHATHSI «MOJISIPHAs Maccay, «MOJISIPHBIN 00BEM»

IToBTOpEHUE
OCHOBHBIX
BOIIPOCOB 3a 9
KJj1ace

69

TEMATUYECKOE NIAHNPOBAHUE

10 knacc

(2 4 B Hepento, Bcero — 68 4, n3 HUx 20 4 - NOBTOpPEHMe)

TeMbl, Koanyects | OcHOBHOe cofiepkaHue 0 TeMaM XapaKTepHCTHKA OCHOBHBIX BH/OB /IeSITeJIbHOCTH Y4eHHKA
pacKpbIBaOLl | 0 4acoB, (Ha ypoBHe y4eOHBIX el CTBHUIl)
ue TaHHbIA OTBOJUMBI
paszaen X
NMPOrpamMMbl. HA IAHHYIO
TeMy
IToBTOpeHue 44
OCHOBHBIX
BOITPOCOB 3a 9
KJj1acc
ITonrpynna 74

KHUCJIOpoJa U
€€ TUITUYHBIE
peacTaBUTEN
"

1. O0mas xapakTepucTHKa HEMETAJJIOB TIOATPYIIIBI KHCIOPO/Ia.

2. Kucnopon u 030H. Kpyeosopom kuciopooa 6 npupode.

3.Cepa — mpeacraButenb VIA-rpynnel. Asutortpormsi cepbl. CoiictBa 1

MpPUMEHEHHE.

4. CepoBogoposa. Cynb(usl.

5. Kucnopoaconepxkanme coenunenus cepoi(1V).

6. Kucnopozacoaepxaniue coemunenus cepoi( V).
O6o6maromuii ypok mo teme 4. KpyroBopor cepsl B Ipupoje. JKOJIOTHIecKre
IPOOJIEMBI, CBSI3aHHBIE C KHCIIOPOJICOICPKAIMMH COSMHEHUSIMH CEPBI

Hcnons3oBarh BHYTpHU- U MEXIPEIMETHBIC CBSI3U.
XapakTepru3oBaTh XMMUYECKHE 3JICMEHTBI MAJIbIX IIEPHOIOB 110
X TIOJIOKCHUIO B IEPHOANYECKOH cucreme. Ompenensith
CBOWCTBA BEMIECTB HCXOIS W3 KPHCTAIUTMYECKOTO CTPOCHHS.
O0600mmare 3HaHWA W JeNaTh BBIBOJABI O 3aKOHOMEPHOCTSIX
W3MCHCHHU CBOIMCTB HEMETAIUIOB B TMEpUOJAX M TPYIIax
MEPUOIUICCKON  CHUCTEMBI. [Iporuo3upoBate  CBOWCTBa
HEM3YUYCHHBIX 3JICMEHTOB M MX COCJAMHCHHN Ha OCHOBE 3HAHUU
o Ilepuommueckom 3akone J[.M. MenneneeBa. OtOupathb
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Hoarpynna 54 1. O6uias XapakTepUCTHKA JJIEMEHTOB IOATPYIIBIA30Ta. A30T—IIPEICTABUTEND
asora VA-rpynusl.

2. Ammuaxk. Cosid aMMOHHSI.

MpakTHyeckas padora Ne 5. [Toryyenne aMMuaka v M3y4eHHUE €TO CBOMCTB.

4. Okcuipl a3ora.

5. A30THast KHCIOTa U €€ COJH.

Dochop u ero coequnenus. Kpyeosopom gocgopa  npupooe

Hoxrpymma 74 1. O0mias  XapakTepHCTHKAa 3JIEMEHTOB MOJATPYNIBI  yriepojpa. Yriaepog —
yrjiepoaa npezactaButTens [VA-rpynmnsl. AJITOTponus yriaeposa .AncopOrs.

2. OkcuIpl yriaepona.
3. YrosapHast KHCITOTa U €€ COJIH.
4. ITpakTu4yeckas padora Ne 6. ITomyuenune okcuna yriaepona(IV) u nzyuenue
€ro CBOMCTB.
5. Kpemuuii u ero coequnenust. Cunukammas npomMbiulieHHOCMb.
6. O000IIEHNEe 3HAHMI 10 TEMAM.
Pemenue 3agau.

7. KontponmpHast pabora Ne 2.

8. lemoHcTpanun. 1. [lomyueHrne MOHOKIMHHONM UM IUIACTHYCCKOW cephl. 2.
[Tomyuenue Oemoro ¢ochopa m ero BoszropaHue Ha Bozayxe. 3. [lomydenue
okcunoB azota (II) m (IV). 4. Bzaumooeiicmeue azoma, ¢ocghopa u yenepooa c
Memamiamu U 8000poooM. 5. Bzaumooeiicmsue oOpoma c¢ anomunuem. 0.
Bzaumooeiicmeue cepvi ¢ 8000podOM, MeOblO, HAMPUEM, KUCIOPOOOM. 1.
BoccranoBneHne CBUHITA U3 OKCHIA HA TIOBEPXHOCTH yris. 8. [lonyuenue kpemuus
u cunana. Okucienue cunana na osoyxe. 9. IlonyuyeHne aMMuaka 1 ucciae0BaHUE
ero cBoucTB. 10. IlomyueHne u wccneaoBaHuEe CBOMCTB JMOKcUaa yriepona. 11.
OnbITHI, MOATBEPKAAIONINE OOIMEe XUMHUYECKHEe CBOWCTBa KucioT. 12. ['openue
cepsl M yris B a30THOH kuciore. BocmiiamMenenune ckumuiapa B a30THOW KHCIIOTE.
13. B3aumopneictBue MeaM ¢ KOHUEHTPUPOBAHHOM CEpHOM KuCHOTOW. 14.
Tonyuenue kpemnuegou kucnomol. 15. [lonyuenue oxcuoa cepvr  (IV) u
oKucneHue e2o0 8 npucymcmeuu kamanuzamopa. 16. KauecTBeHHble peaklUy Ha
AQHUOHBI: CYJIb(QUI-HOH, Cylbdar-noH, KapOOHAT-MOH, XJIOPUJ-HOH, OPOMUJI-HOH,
MOJM/I-NOH, HUTPAT-HOH, (ocdar-noH.

JlaGopaTopHble onbIThI. |. O3HaKOMIICHHE ¢ 00pa3amMu Cepsl U e€ MPUPOIHBIX
coequHenuil. 2. [lomydeHne amMMmHaka U HCCIEIOBAHHE €ro CBOMCTB. 3.
O3HaKOMIIEHHE ¢ XMMHYECKUMH CBOMCTBAMU BOJHOTO pacTBopa ammuaka. 4.
ITonyuenue yriexkucinoro rasa M u3y4yeHuUe ero cBoMcTB. 5. KayecTBeHHbIe
peakuMy Ha aHWOHBI KUCIOT. 6. BoccTaHOBHUTENBHBIE CBOMCTBA BOAOpOJA U
yraepona. 7. IlomydeHue yronpHON KHCIOTHI W3 okcupaa yriepoma (IV) m

n3ydeHue e€ CBOUCTB. 8. [ uopoaus conetl, 00paz068aHHbIX CUTbHLIMU KUCTOMAMU

nH(GopManuio u3 Ipyrux UCTOYHUKOB JUIsl HOATOTOBKU KPATKUX
cooOmeHni. '0TOBUTH KOMIBIOTEPHBIE MPE3EHTALMN MO TEME.
HaGmonats JIEMOHCTPUPYEMBIE u CaMOCTOSITENIEHO
MpOBOAUMBIE  ONBITEL.  ONMCHIBATE  CBOWMCTBA  HM3y4aeMbIX
BEIIECTB Ha OCHOBE HAOJIOJCHUH 3a HX NpPEBPAICHHUSMH.
AHanu3upoBaTh CBOWCTBA HEMETAUIOB [0 MNOArPYIIAM.
O06o0marh 3HaHUS W JeJaTh BBIBOJBI O 3aKOHOMEPHOCTSIX
U3MEHEHUH CBOICTB HEMETAlUIOB B Mepuojax M Tpynmax
nepuoauueckod  cucrembl.  IIporHosupoBarh  cBOlicTBa
HEM3YYEHHBIX JIEMEHTOB U MX COEJIMHEHHWH Ha OCHOBE 3HAHMI
o Ilepuoamnueckom 3akone /.M. Menneneea. 3amuchiBaTh
YPaBHEHHsI OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX pEAKIHUA H
peaknuii moHHOrO oOMeHa. CoOCTaBISTH KIAcCH(HUKAMOHHBIC
CXEMBI, CpaBHHTEJIbHbIE M 0000IIAoNKe TaOIHIIbl, ONOPHBIE
KOHCHEKTel. OTOnpaTh MHOOPMALMIO W3 JPYTUX HCTOYHHUKOB
JUIs MOJTOTOBKM  KPAaTKUX  COOOIICHHH. T'otoButh
KOMIBIOTEPHBIC ITPE3CHTAINH IO TEME.

IIpoBoauTh pacy€Tel 10 YPAaBHEHUSIM XUMUYECKUX PEAKLUIA,
UCTIONB3YSl TIOHATHSI «MOJISIPHAsI Maccay, «MOJISIPHBII 00bEM»
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9. PacniozHaBanue XJ0pua0B, CyIb(haToB, KAPOOHATOB.

Pacuérnble 3agaum. BrruncneHue Maccsl unM o0bEéMa MPOAYKTa pPEaKLUU MO
N3BECTHOHN Macce MIH 00bEMY HCXOIHOTO BELIECTBA, CONEPIKAIIETO TPUMECH.

Tembl TBOpueckHX PpadoT. XUMHYECKHE CBOWCTBA JJIEMEHTOB U MX pOJb B
9KOJIOTHUECKHUX Ipolieccax (Ha mpuMepe u3ydeHHbIX ieMeHToB 1V, V, VI rpymnmn).
®ochop (a3oT, cenen, 60p). PacnpocTtpanenue B mpupose; COCTaB, CTpOEHUE,
CBOMCTBA W pPOJIb HEMETAUIOB B TexHOc(hepe. KpemHHMI B MOIYIPOBOIHHKOBOI
npomeinuieHHOCTH. CostHeUHBIE OaTapen

Paznea II1. Meranabl

Ob6mue 44 1. DneMenTBI-MeTAIBL B MpUpoJe U B Ilepuoauueckoii cucreme. OcoOeHHOCTH Hcnonb30BaTh BHYTPH- M MEKIPEAMETHBIC CBs3H. MccneoBaTh
cBOiicTBa CTPOEHNS HX aTOMOB. CBOifcTBa H3y4aeMBIX BellecTB. HaOirogaTh M ONUCHIBATH
MCTaIOB 2. Kpucraminueckoe cTpOeHHE U (PU3UKO-XUMHUYECKHE CBOHCTBA METaJLIOB. Xumudeckue peakiuy. OnpenensTh CBOHCTBA BEIIECTB HCXONs
N . u3 KPUCTAJUTNYECKOTO CTPOCHUSL. XapakTepu3oBaTh
3. DNeKTPOXUMHUUCCKUIT Psii HANpsDKeHHH MeTaioB. Metamibl. Kopposus
. XUMHYECKHE JIEMEHTHI MAJIBIX NEPHOJOB [0 MX MOJIOKECHHIO B
Memannos umepvi 60pvoLL ¢ Hell. .
nepronecKkoil cucreme. O600IIATE 3HAHUS U JIeNIaTh BHIBOIbI
JMemoncrpanmu. 1. OOpasubl METallIOB M HMX COCIMHCHHIl, H3YYCHHE HX | o 3aKOHOMEPHOCTSX H3MEHEHHil CBOICTB METAILIOB B MEPHOIAX
3J'IeKTpI/I‘{eCK0171 IIPOBOANUMOCTHU. 2. TGHHOHI)OBOI[HOCTI) METaJIOB. 3. Moaenm U rpynmnax HepI/IOI[I/IlIeCKOﬁ CHUCTEMBI.
KPUCTAJUINYECKUX PEIETOK METANIIOB [TporHO3UpOBaTh CBOWCTBA HEU3YYCHHBIX DIEMCHTOB U HX
COEMHEHUH Ha OCHOBE 3HAHMI O IEPUOJUYECKOM 3aKOHE
Metasnet 8u 1. Meramnnl IA-rpynmst Tlepruoauueckoii cucTeMbl 1 00pa3yeMble UMHU IPOCThIE Vccnenosath cBoiicTBa M3yuaembix BemecTs. Habmonats u
IJIABHBIX U BEIeCTBA. OITHCHIBATH XUMHYIECKHE peakIum. Ha6monats
NM0GOYHBIX 2. Meramnel  [TA-rpynmsl  Ileppoguueckoil  CUCTEMBI M WX BaKHEHIIME JEMOHCTPUPYEMBIE W CaMOCTOSTENIbHO IPOBOAUMBIC OIIBITHI.
HOArpyHII COEMHEHHSL. OmuceiBaTh CBOWCTBA HM3YyYaeMbIX BCIIECTB Ha OCHOBE

3. Kéctkocth BOAbL. Ponb memannos I1A-epynnvi 6 npupooe.
4. ANTOMUHUHN U €r0 COEeIUHEHNS.

5. XKeneso — mpenacraBUTENh METAUIOB IMOOOYHBIX HOArpymi. BakHeime
COeIMHEHUS JKeTe3a.

6. O6001menue 3HaHMi 110 TEMaM 7,8.

7. IlpakTnyeckasi padora Ne 7. Pemienne sKkcriepuMeHTaIbHBIX 33124 110 TeMe

«Mertaibl U UX COCAUHEHUS.

8. KonrposbHast padora Ne 3.

9. lemoHcTpauun. 1. B3aumojaeiicTBie METa/UIOB C HEMeTallaMH M BOJOM. 2.

l'openue, B3aumopeiicTBre ¢ BOJOW JIUTHS, HaTpus U Kaybliud. 3.B3aumoneiicteue

¢ BOJIOM oKkcuaa Kanbiws. 4. KauecTBeHHbIE PeaKIU Ha MOHBI KaNbIHs U Oapus. 5.

Ycrpanenue KECTKOCTH BOJABI. 6. MexaHWYecKas MPOYHOCTh OKCHJIHOW TUIEHKH

amomMuHus. 7. BzammopelicTBue amoMuHMA ¢ BoaoM. 8. BisaumopeiictBue

ATFOMUHUS ¢ OpPOMOM, KHCIIOTAMH, IIETI0YaMHU.

JlaGopaTropuble ombIThl. 1. PaccmMorpenne 00pasnoB METauIOB, UX cCOJieH u

MIPUPOJIHBIX COeAMHEeHMH. 2. B3anMoIelicTBHE METaJNIOB C pacTBOpaMHu COJIeH. 3.

HaOmroleHuit 3a wx mnpeBpameHmsIMH. OO000ImAaTh 3HAHHUA U
JIeNIaTh BBIBOJBI O 3aKOHOMEPHOCTSX W3MEHEHUH CBOICTB
METaJUIOB B IEPHOAAX W TPYIIaxX NEPHUOIMYSCKONW CHCTEMBI.
[IporHo3upoBath CBOWCTBA HEU3YYECHHBIX JJIEMEHTOB U HX
COCMHCHUII Ha OCHOBE 3HAHWUU O MEPHOAUYECKOM 3aKOHE.
3anuceiBaTh YPaBHEHHS OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii W peakuwidi HOHHOro oOmeHa. CoOCTaBISTH
KJIaCCU(UKAIMOHHBIE CXEMbI, CPABHUTEIbHBIE W 0000MIAoIINe
TaOIUIIBI, OMOpPHBIE KOHCHEKTH. OTOmpaTh HMHPOPMAIUIO W3
JIPYTHX WMCTOYHHUKOB I TOArOTOBKH KPAaTKUX COOOIICHHIA.
I'0TOBUTH KOMITBIOTEPHBIC MIPE3CHTAIMH IO TeMe. [IpOu3BOIUTH
pacué€Thl 1O YPaBHEHUSM XUMHUYECKUX pPEAKIUH, HCHOIb3Ys
MOHATUS ~ «MOJSIpHAs ~ Maccay, «MOJIIPHBIA ~ 00BEMY,
«TEPMOXUMUYCCKUE YPABHCHHS PEaKIHi», «TEIIoBOH (et
peaKImm»
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OsHakomiieHHE ¢ O00pasuaMu CIUIaBOB (KOJUICKIMS «MeTauibl M CIUIaBbI»).4.
O3HakoMIeHHe ¢ 00pa3LaMy NPUPOHBIX COSAUHEHUH Kanblus.5. O3HaKOMIIEHHUE C
oOpa3aMu aJIOMHHUS U €ro CIuTaBoB. 6. O3HaKOMIICHHE C 00pa3laMi YyTryHa H
cramu.7. CBoicTBa OKCHAOB M THIPOKCHIOB amoMuuus. 8. Ilomydenume wu
uccreoBanue cBoicTB ruapokcuaos xenesa (I1) u xenesa(lll). 9. KayectBennbie
peakunu Ha HMOHbI Xkese3a.10. BzauMozelicTBue LIMHKA W JKejle3a C pacTBOpaMU
KHCJIOT U 1IEJIOYEH.
Tema TBopueckoii padoTbl. MeTajulbl U COBPEMEHHOE 00IIECTBO

Pazgen IV. O6m

He CBCACHUSA 00 OpPraHu4€CKuX COCIUHCHUAX

Yrnesonopoasr | 84 1. BO3HUKHOBEHHE W Ppa3BUTHE OPraHMYECKOH XUMHU—XUMUHU COCIUHEHHN Habmonats NIEMOHCTPUPYCMBIC u CaMOCTOATCIILHO
yrieposa. NPOBOAUMBIE  ONBITHI.  ONKCHIBATH CBOWCTBAa  HM3y4aeMbIX
2. KJ'IaCCI/Iq)I/IKaI_[I/Iﬂ 1 HOMEHKJIaTypa yIriIeBOAOPOIOB. BCIICCTB Ha OCHOBC Ha6ﬂIOI[eHI/II\/II 3a WX TMPECBpaAlICHUAMMU.
3. IlpeaenbHbIe YIIeBOI0POIbI—AalTKaHBI. CocTaBisiTh CTPYKTYpHBIE (DOPMYJIBI OPraHUYECKHX BEILECTB.
4. Henpe/ie/bHbIE YIIICBONOPOIbI—aIKECHBL. OmnpenensiTb MOHSATHS «TOMOJIOT», «TOMOJIOTHYECKHHA psiy,
«uzomepbl».  CpaBHUBAaTH  CBOWCTBa  MNpEICIbHBIX U
Kucinoponocon | 34 Kucnoposaconaepskamnme opranudeckne coequaenst. CITUPTEL. HelpelIeIbHBIX YIIICBOAOPOJIOB. Cocrasisth
epxanye KapOoHOBBIC KHCTOTHI KJTacCU(HKAIIMOHHBIC CXEMBI, CPAaBHUTENIBHBIE U 0000MIatoIIIe
OpraHn4eCcKue TaOIUIIBI, OMOpPHBIE KOHCTEKTH. Iloip3oBaThcs MHDOpMAIei
COCAMHCHUS U3 JPYTUX UCTOYHHKOB JUIS MOATOTOBKH KPaTKUX COOOIIIEHNH.
buosnornueck | 44 1. BroOTHYECKH BaXKHBIE COETUNHEHUS— KUPBI, YTIICBOJIBI. Hcronp3oBath BHYTPU- M MEXKIPEIMETHbIC CBsi3n. CpaBHUBATH
U BaXXHbBIC 2. Benku. OpraHHYecKHe BeIleCTBA C HeopraHudeckuMu. OOBACHATH
OpraHuaeCKuC Hemouncrpanuu. 1. Kowexuus «Hedtb u HedTenpoayKTs». 2.Moaenu MoJIeKyJ1 TPUYUHBL MHOTr000pasus BELIECTB. HaGmronats
COCAHMHECHNA OopraHuvecKkux coeauHeHud. 3. B3aumoseiicTBre dTHICHA ¢ OPOMHOU BOMOH U JIEMOHCTPUPYEMBbIE U CaMOCTOSITENIbHO TPOBOJMUMBIC OMBITHI.
(xuppI, pactBopoM TmTiepMaHranata kamus. 4. IlosydeHue ameTwieHa U €ro OnuceiBaTh CBOICTBA H3y4yaeMBIX BEIIECTB HAa OCHOBE
YTJICBOMBI, B3auMozeiicTBEE ¢ OpOMHOM BOOi. 5. Bocmiamenenue cnuprtoB. 6. ONBITHI, HaOmofenuit  3a  ux  mpespameHuamu.  CoCTaBiATh
Oeskn) MOATBEPIKAAFOLINE XUMHYECKHE CBOWCTBAa KapOOHOBBIX KHCIOT. 7. Peakims KJaccu(UKaIllMOHHBIE CXEMBbI, CPaBHHUTENIbHBIE M 0000IIaoIHe
stepudukanny Bemectsa. 8. Mojens Mosiekysibl Oenka. 9. Jlenarypaius 6erka TaOJIULBI, ONOpPHBIE KOHCIEKThl. OTOMpaTh HWHGOPMALHUIO M3
JOPYTUX UCTOYHMKOB JUTS IIOATOTOBKH KPATKHX COOOLICHHMI.
['OTOBUTH KOMITBIOTEPHBIE MPE3CHTALIUH 110 TEME
Henosek B 21 BemecTna, BpeHbIe 11 310pOBbs YeTIOBEKA U OKPYKAIOLIEH CpeIbl. Wcnonb3oBats  BHYTpH- M MEXIPEIMETHBIE  CBSA3H.
MHpE BEIIECTB TouMepb. Hcnonb3oBaTh  NpHOOpeTEéHHBIE 3HAHUS W yMEHHA B

Jlaboparopnasi padora. O3HakoMJeHHE C 00pa3lamMH IMOJMMEPOB M M3yUCHHE HX
CBOWCTB.

MPaKTUYECKOM JESATENBHOCTH M IOBCEIHEBHON KM3HU MJIs
9KOJIOTMYECKU TPAMOTHOTO MOBEIEHUS B OKpY>Karowleil cpexe.
OneHnBaTh BIUSHAE XUMHUYECKOTO 3arpS3HEHHsSI OKPYKArOIIeH
cpenbl Ha OpPraHWu3M YeJIOBeKa W JIPYTHe >KUBBIE OpTaHU3MEI.
OtrOupats uHGOPMANIMIO W3 JAPYTUX HUCTOYHUKOB  JJIA
MTOATOTOBKH KPATKUX COOOIICHHIA.

['OTOBUTH KOMITBIOTEPHBIC TIPE3CHTAIIMH 10 TEME
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O060061eHne 16 u
3HAHUHU 110
XUMHH 3a KypC
OCHOBHOI1
IIIKOJIEI.

OLEHUWBAHME PE3YJIbTATOB OCBOEHUA MPOIPAMMbI

[TpoBepka U olleHKa 3HAHUH MPOXOIUT B XOJI€ TEKYILUX 3aHATHI B YCTHON MJIM TUCbMEHHOM (opme.

@®opMaMH KOHTPOJISA SBIAIOTCS NPOMEXYTOUYHBIE M WTOTOBBIC TECTOBBIE KOHTPOJBbHBIE PAabOTHI, CAMOCTOSTEIbHBIE pAaOOTH; (POHTATBHBIM M WHAWBHUIYAJIBHBIH OIPOC;
OTHYETHI 110 MIPAKTHYECKUM U JIAOOPATOPHBIM pabOTaM; TBOPUECKHUE 3aAaHHS.

JoctmkeHns 00ydYaromuXcsl OIEHUBAIOTCS B Ipolecce (POHTAIBLHOTO W HMHAMBUAYAIHHOTO KOHTPOJIS Ha OOBIYHBIX YPOKax, B MpoLEcce MNPaKTHIECKHX paboT 1o
OKOHYaHWHU M3Yy4eHHs KpPYHHBIX TeM. [IpoBepodHble paOOTHI MPOBOAATCS B MUCBMEHHOW (hopMe, B BHJE TECTOB (BapHAHTHI OTBETOB COKpAIIEHHI C 4X 10 3X). 3aluraHMpOBaHHBIC
nabopaTopHbIe pabOTHI OAJIEkKAT OLIEHKE 0 YCMOTPEHHIO YUHTEIS.

PesynbraTel 00y4eHUS] TEMOHCTPHPYIOTCS O0YYAIOIMMCS C HUCIIOIb30BAaHUEM JOCTYITHOI'O €My BHUJIAa PEUEBOM AEATEIHHOCTH B COOTBETCTBHU CO CTPYKTYPOH HapyIICHHS.
[Tpu He0OX0AMMOCTH BO3MOXKHO YBEJIMUCHHUE BPEMEHH Ha OATOTOBKY OTBETA.

[Tpu oueHke 3HaHMN OOY4YaAIOIIMXCS HpennonaraeTcs oOpaliaTh BHUMaHHE Ha NPaBHIBHOCTh, OCO3HAHHOCTb, JIOTHYHOCTh U JIOKA3aTeJIbHOCTh B M3JIOKEHHU Marepuana,
TOYHOCTh MCIIOJIB30BAHUS TEPMHUHOJIOTHH, CAMOCTOSATEIEHOCTh OTBETA.

Pe3ynbraTel 00y4eHUs TEMOHCTPUPYIOTCS O0YYarOIIUMCS C MCIIOJIB30BaHUEM JIOCTYITHOTO €My BHAA PEUYEeBOM NEATEITHHOCTH B COOTBETCTBHM CO CTPYKTYpPOH HapYIICHHUS.
ITpu HEOO6XOTUMOCTH BO3MOXKHO YBEIMYCHNE BPEMEHH Ha MOATOTOBKY OTBETA.

Hopwmwl oyenox 3a ycmuulii omeem

Ouenka «5» CTaBUTCS, €CIH 00yJAIOIIHHCS:

. MIOKa3bIBaeT TJTyOOKOE M IMOJHOE 3HAaHHE W IIOHMMaHWE BCEro oO0bhEMa MPOrpaMMHOrO MaTepHalna; MOJHOE IIOHWMaHHE CYIIHOCTH pacCMaTpHBAaeMbIX IOHSTHH,
SIBJICHUU ¥ 3aKOHOMEPHOCTEH, TEOpUI, B3aUMOCBSI3EH;

. YMEET COCTaBHTh HOJHBIH M TPaBWIBHBIA OTBET HAa OCHOBE M3YUYCHHOTO MaTepualla; BBIACIATH TJIaBHBIC IIOJIOKEHHUS, CAMOCTOSTENHFHO MOATBEPXKIATh OTBET
KOHKPETHBIMH NPUMEpaMH, (haKTaMH; CAaMOCTOSATENILHO U apryMEHTHPOBAHO JIeNaTh aHAIHU3, 0000IIECHNS, BHIBOIBI.

. YCTAHABIIMBACT MEXIIPEIMETHbIE (Ha OCHOBE paHee MPHUOOPETEHHBIX 3HAHMI) M BHYTPHUIPEIMETHBIE CBSA3M, JEMOHCTPHUPYET YMEHHE TBOPUYECKH MPHUMEHSTH
MIOJTy9ICHHBIE 3HAHMS B HE3HAKOMOI CUTYaIuH;

. yMeeT MOCIENI0BaTeNbHO, YETKO, CBA3HO, OOOCHOBAaHHO M 0€30mIMO0YHO H3JaraTb y4eOHBIH Marepual; JaBaThb OTBET B JIOTMYECKOH MOCIIEA0BATEILHOCTU C

WCTOJIb30BaHUEM TIPUHSATOW TEPMHHOJIOTHH; JeJaTh COOCTBEHHBIE BBIBOJBI; (POPMYIUPOBATH TOYHOE OMpPENEICHHE U MCTOJKOBAHWE OCHOBHBIX TOHSTHH, 3aKOHOB, TEOPHH; MPH
OTBETE HE TOBTOPSIET JOCIOBHO TEKCT YUeOHMKA, N3JIaraeT MaTepuall JIUTEPATYPHBIM S3bIKOM; MPABUIHHO U OOCTOSATENHHO OTBEUAET HA JOTIOJTHUTEIbHBIE BOMPOCH! YUUTEIS;

. YMEET CAMOCTOSITEIBHO M PAIIHOHATHHO UCIIOJIF30BaTh HATIISIHEIC TOCOOHS, CIIPAaBOYHBIC MATEPHANBI, YICOHUK, JOMOTHUTEIEHYIO TUTEPATypy, ICPBOUCTOYHHK;
MIPUMEHSATH CUCTEMY YCIOBHBIX 0003HAYCHUH MPH BEJICHUHU 3aIHCEH, COMPOBOXKIAIOIINX OTBET; HCIIOJIB30BAHKE JIJISI TOKA3aTEIbCTBA BHIBOJIOB M3 HAOIIOACHUI U OIIBITOB.

Ouenka «4» cTaBUTCS, €CI 00yJAIOIIHNACS:

. [IOKA3bIBAET 3HAHUS BCEr0 U3YUYEHHOr0 MPOrpaMMHOI0 MaTepuasa; Aa€T NOJHBIN U MPABWIbHBIN OTBET HA OCHOBE U3YUYE€HHBIX TEOPUH; AOMYCKAET HE3HAUUTEIbHbIE
OIIMOKM M HENOYETHl MPH BOCIPOU3BEACHUH W3YYCHHOTO MaTepHaliia, HeOONBINNE HETOYHOCTH IPH HUCIIOJNB30BAHWHM HAYYHBIX TCPMUHOB WM B BBIBOJAaX W OOOOMICHHAX W3
HAOJII0ICHUI U OIIBITOB;
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. MaTepHall u3JaraeT CBSI3HO, B ONPE/ICIICHHOM JIOTHYECKOH MOCIeI0BAaTEIbHOCTH, IIPH 3TOM JIOITYCKAeT OAHY HEerpyOylo omnOKy WM He Oojiee IByX HEJIOYETOB M
MOXET X HCIPAaBUTh CAMOCTOSTENBHO NPH TPEOOBAaHUN MM NPH HEOOJBIION ITOMOIIY MPETOAaBaTeNs; MOATBEP)KAACT OTBET KOHKPETHBIMU NIPUMEPAMH; MPABIIBHO OTBEYACT Ha
JIOTIOTHUTEbHBIE BOIPOCH! YIHUTEIIS;

. YMEET CaMOCTOSITEIbHO BBIIEIATH TIIaBHBIC TIOJIOKEHUS B N3yUYCHHOM MaTepualie; Ha OCHOBaHNH (PaKTOB M MPUMEPOB 0000IIaTh, AEIaTh BHIBObBI, YCTAaHABINBATD
BHYTPHUIIPEIMETHBIE CBSI3H,
. JEMOHCTPHPYET yMEHHE NMPUMEHATH MTOTyYCHHbIC 3HAHUS Ha MPAKTHUKE B BUIOW3MEHEHHOM CHUTYaIllH, cOONIONAaTh OCHOBHBIE NPABMIIA KYJIbTYPhl YCTHOH pedn U

CONPOBOXKIAIOIIEH MUCEMEHHOM, HCIOB30BaTh HAYYHbIE TEPMHUHBI;
Ouenka «3» CTaBUTCS, €CIM 00YUYAIOIIUHACS

. YCBOMJI OCHOBHOE COJIep)KaHHe y4eOHOro marepuaia, MMeeT MpoOeibl B YCBOCHUHM Marepuaia, He MpPEIITCTBYIOIUE AalbHEHIIeMy YCBOSHHIO NMPOTPaMMHOTO
MaTepuana;

. MaTepHal U3JaraeT HeCUCTEMAaTH3UPOBAHHO, (PParMEeHTapHO, HE BCETAa MIOCIIEI0BATENIBHO;

. MOKa3bIBaeT HEJIOCTATOYHYIO C(HOPMHUPOBAHHOCTH OTACIBHBIX 3HAHUH U YMEHUIT; BEIBOJIBI M 0000IIEHUS apryMEHTUPYET €i1a00, AOIYCKaeT B HUX OIIUOKH.

. JOIYCTHJI OIIMOKH M HETOYHOCTH B MCIIOJIb30BAHNH HAYYHOH TEPMHHOJIOTHH, ONIPEAEICHUS MOHATHI Jall HEA0CTAaTOUYHO YETKHE;

. HE HCIIOJIb30BalI B KAUECTBE JJOKA3aTEIbCTBA BEIBOABI M 0000IIEeHNS 13 HAaOMOAeHNH, ()aKTOB, OIBITOB MIIH AOITYCTHJI OIINOKY IPH UX M3JI0KCHUM;

. UCTIBITBIBACT 3aTPYAHEHHS B NMPUMEHCHMH 3HAHWH, HEOOXOAMMBIX JUIA PEIICHMS 3aJad pa3IMdHBIX THUIOB, IIPU OOBSICHEHWN KOHKPETHBIX SBICHHH Ha OCHOBE
TEOpHil U 3aKOHOB, UM B OATBEPKICHIH KOHKPETHBIX IPUMEPOB MPAKTHYECKOTO IPUMEHEHUS TEOPHIL;

. OTBEYACT HEMOJIHO Ha BOIPOCH YUUTENs (yImycKas W OCHOBHOE), MJIM BOCIPOW3BOJHT COJEpKaHWE TEKCTa yueOHHKa, HO HEJOCTaTOYHO ITOHMMAET OTACIHHBIC
NIOJIO>KECHHU S, UMEIOLINE 3HAUEHUE B 3TOM TEKCTE;

. 00HapyKHBaeT HEJOCTATOYHOE MOHMMAaHHUE OT/ACNbHBIX NOJ0KEHHUH PH BOCIIPOU3BEICHUH TEKCTa YueOHMKa (3anuceil, IEpBOMCTOYHUKOB) HIIM OTBEYAET HEIOIHO

Ha BOIPOCHI YUHUTEIIA, TOITyCKas OHY-/IBE TPYObIe OMNOKH.
Ouenka «2» cTaBUTCS, €CIIH 00yJarOIIUNACS

. HE YCBOWJI U HE PaCKPbLT OCHOBHOE COJEpKAHKNE MaTepHana;

. HE JieiaeT BBIBOJIOB U 000O0IICHUI;

. HE 3HaeT ¥ He TIOHNMAEeT 3HAYUTEIBHYIO MM OCHOBHYIO YacTh IIPOTPaMMHOTO MaTepHaia B IIPE/Ieax MMOCTaBICHHBIX BOIIPOCOB;

. uMeeT c1ado cOopMHUPOBaHHBIC W HETIOJHBIC 3HAHWS U HE yMEET MPUMEHSATh HX K PEIICHHIO KOHKPETHEIX BOIIPOCOB U 33134 110 00pas3ily;

. Ipu 0TBETE (Ha OJMH BOIPOC) AOMYyCKaeT 0oJiee IBYX rPpyOBIX OMHUOOK, KOTOPEIE HE MOXKET HCIIPABUTH JTaXKe TIPY TIOMOIIH YIUTEIIS.

Ilpumeuanue

. [lo OKOHYaHWHU YCTHOTO OTBETa OOYYAIOUIETOCS MENaroroM Maércsi KpaTKWH aHANIH3 OTBETa, OOBSABIACTCS MOTHBHPOBAHHAS OICHKA. BO3MOXHO NpHBIICYCHUE
Jpyrux o0ydJaromuxcst IJIsl aHan3a 0TBETa, CAaMOaHAIH3, IPEATIOKEHUE OLIEHKH.

o OHeHI/IBaHI/Ie YCTHBIX OTBETOB OCYHICCTBIACTCA 663 yd€Ta HapyIHeHI/Iﬁ 5[3BIKOBBIX/ PEYEBBIX HOPM, CBA3AHHBIX C HEAOCTATKaAMU HpOI/ISHOCI/ITeHLHOﬁ CTOPOHBI pE€Yn

(mpou3HOILIIEHHE 3BYKOB, BOCIIPOM3BEIEHUE CIIOB CJIOKHOM CIIOTOBOM CTPYKTYPbI, HHTOHAIIMOHHBIX ¥ PUTMHYECKUX CTPYKTYD H Jp.).
Hopmbl oyenxu nucomennvix pabom.
Oyenka «5» CTaBUTCS, €CJId 00yJaroIUHCS:

. BBINTOJTHIII PaboTy Oe3 OIMOOK 1 HEI0YETOB;

J JOIYCTHII He OoJiee OJTHOTO HeloveTa.

Ouenka «4» cTaBuTCs, €CIIM 00YUYAIOUTUHCS BBIITOIHUI PadOTY MOJHOCTBIO, HO JIOITYCTHII B HEMH:
. He OoJiee OJTHOM HErpy0Ooil OIIMOKY U OJTHOTO HEJ0YETa;

o i He OoJiee IByX HEIOYETOB.

Ouenka «3» CTaBUTCA, €CIIN 06yqa101unﬁc;1 IMMpaBUJIbHO BBIMOJHUII HE MCHEC OJIOBUHBI paGOTLI WJIK JOIMYCTHUII:
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He Oosee BYX IPyObIX OIINOOK;

i He 0oJee oHOH Tpy0oit 1 0THON HErpyOOH OMMOKH U OHOTO HEA0YEeTa;
wim He 0oJiee IBYX-TPeX HErpyOBIX OMNOO0K;

WK OTHON HerpyOoii OmMOKH U TpeX HEJOUETOB,

WY TIPH OTCYTCTBUH OIINOOK, HO P HAJUYNH YETHIPEX-IISATH HEJOYCTOB.
Ouenka «2» cTaBUTCS, €CIH 00yJaIOIIAHCS:

. JOIYCTHII YUCIIO OUIMOOK M HEJJOYETOB, IPEBOCXOSIIEE HOPMY, IPU KOTOPOH MOXKET OBITh BBICTABJICHA OLIEHKA «3;

. WM €CIIU NPABIIBHO BBIMOJHII MEHEE MOJIOBUHBI paOOTEI.

Ilpumeuanue.

. YuuTtenp UMeEeT MpaBo MOCTABUTH 00YUAIOIEMYyCsl OLICHKY BBIILE TOW, KOTOpas IPEeAYCMOTPEHa HOPMaMH, €CIM M OPUIMHAIIBHO BBITIOJHEHA paboTa.

. OIIEHKH C aHAJM30M JIOBOJSTCS O CBEJCHHUS 00YdarOIIUXCs, KaKk MPaBUJIO, Ha MOCIEAYIONEM YpOKe, MpeaycMarpuBaeTcst pabora Haj omMOKaMH, YCTpaHEHHE
po6eoB.

. OrmeHKa He CHIDKaeTCs 3a TpaMMaTHUYECKHEe W TUCTpadUIecKue OIMUOKH, NOMYyIICHHbIE B padoTe. VICKIIOYEHHS COCTABIAIOT CIIydad HAIMCaHHUS TE€X CJIOB U

CJIOBOCOYETAHUI, KOTOPHIE IIHPOKO MCIONIB3YIOTCS HA YPOKAX XMUMHUH. YUYHUTBIBas OCOOCHHOCTH JETEH ¢ TSHKSIBIME HAPYIICHUSAMH PEUH, JOIYyCKAaeTCs Hannune | UCrpaBiieHus mpu
YCIOBUH MOBTOPHOM 3alUCH KOPPEKTHOTO OTBETA.

. OurnbOKu, 00YCIOBICHHbBIE TSHKEBIMU HAPYIICHUSIMU PEYH U MHChMA, CIeIyeT PAaCCMATPUBATh MHANBUIYATIBHO JUIS KaXI0ro obydatornerocs. CreruhuaecKuMu
JUISL HUX OLIMOKAMHU SIBIISIOTCS 3aMEHA COTJIACHBIX, UCKAKEHUE 3BYKOOYKBEHHOTO COCTaBa CIOB (MPOIYCKH, MEPECTAHOBKH, 100ABICHUS, HEMOMUChIBAHHE OYKB, 3aMEHA TJIACHBIX,
rpy0oe UCKa)KEHUE CTPYKTYPHI clioBa). [Ipy BhICTABICHUH OIICHKH BCE OJHOTHUITHBIC CTICITU(PHUUCCKUE OIMOKH TPUPABHUBAIOTCS K OJHOI opdorpadudeckoii omuodke.

. [Ipu HeOpPEKHOM BBITOJHCHHUU MTUCHMEHHBIX PA0OT, OOJIBIIIOM KOJMYECTBE UCTIPABJICHUH, HCKAKCHUY B HAYSPTAaHUU OYKB OIICHKA CHIDKACTCS Ha OJMH 0asul, eciu
9TO HE CBA3aHO C HAPYIICHUEM MOTOPHKH y 00yJaroIIerocs.

Kpumepuu evicmaenenus oueHoK 3a npoeepouHbLe Mecmbl.

Bpewmst BeimonHeHus TecToBoi paboTs! u3 10 Bonpocos: 10-15 muH.

Bpewmst BeimonHeHus TecToBoi paboTs! u3 20 Bonpocos: 30-40 muH.

77-100% - mpaBUIIBHBIX OTBETOB OLIEHKA «5»

52-76% - mpaBUIIBHBIX OTBETOB OICHKA «4)

27-51% - mpaBUIBHBIX OTBETOB OIIEHKA «3»

0- 26% - mpaBUIIBHBIX OTBETOB OIICHKA «2)
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