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IosicHuTeNLHAA 3aNMNCKA

Pabouas mporpamma no xumuu g 8-9 kimaccoB pa3paboTaHa Ha OCHOBE (elepalbHOr0 TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa
00O, obpazosarenpHOM Tporpammbl MBOY cpenneii obmieodpazoBarenbHoi mkoiasl Nel r. [TopxoBa u mpuMepHON MPOrpaMMbl IO XUMHH, a TaK JKe
Ha OCHOBE aBTOpcKo# yueOHoi nporpammel O.C. 'abpuensinHa.

Ha 6asze mentpa «Touka pocra» obecriedmBaeTCsl peanu3anus oO0pa30BaTEIbHBIX IMPOTPAMM E€CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOM
HanpaBJIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBMM C TPEOOBAaHUSAMM 3aKOHOJATENIbCTBA B cdepe 00pa3oBaHHs U C Y4YETOM pEKOMEHJAlMH
@enepanbHOrO omeparopa ydeOHoro mnpeamera «Xumus» . OOpazoBaTenpHas MporpaMma IO3BOJSIET HMHTETPUPOBATH pEaTM3yeMble MOAXOJBI,
CTPYKTYpY U COJIepKaHMe MPU OpraHu3aluu o0ydeHHus XuMuM B 8—9 kiaccax, BBICTPOEHHOM Ha 0a3e JI1000ro U3 AOCTYMHBIX Y4eOHO-METOANYECKUX
komruiekcoB (YMK) . McnonszoBanue obopynoBanus «Todka poctay mpu peanuzanuu gannoi OIl mo3Bosser co3nath yciaoBus:

. IUIsL PaCIIMPEHUs COJEPKAHUS IIKOIBHOTO XUMHUYECKOT0 00pa30BaHus;

. JUIS TTOBBILLIEHUS TI03HABATEIbHON aKTUBHOCTU 00YYalOUIMXCs B €CTECTBEHHO-HAYYHOU 00J1aCTH;

. JUI pa3BUTHUS JIMYHOCTU peOEHKa B Ipolecce 00ydeHHs XHMHUH, ero crnocoOHocTel, (OpMUPOBaHUSA U YIOBJIETBOPEHUS COLUAIBHO
3HAYMMBIX HHTEPECOB U OTPEOHOCTEI;

. s paboThl ¢ OJApEHHBIMM IIKOJIbHMKAMHU, OPraHM3allMM HX DPa3BUTHUSA B pa3IM4YHBIX 001acTAX oOpa30BaTeNbHON, TBOPYECKOM
NEATEIBHOCTH .

O0mas xapakTepucTUKA y4e0HOr0 npeamMera « XumMusi»

XuMHs Kak dJIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK pacrnpocCTpaHuia CBOE BIIMSIHME Ha BCE 00JIACTH YEJIOBEUYECKOTO CymIicCTBOBaHMA, 3aaalia
HOBOC BUACHHUEC MUpaA, CTalla HCOTBbCMJIEMbIM KOMIIOHCHTOM MHpOBOﬁ KYJIBbTYPHI, H606XO)II/IMLIM YCJIOBHUEM KU3HU O6I.I.I€CTB8.I 3HAHUC XUMHUH CIIYKUT
OCHOBOM 111 (pOpMUPOBAaHUSI MUPOBO33PEHMSI UETIOBEKA, €r0 MPEICTABICHUI 0 MaTepUalbHOM €IUHCTBE MUPA; BaXKHYIO pPOJIb UTPAIOT (popMHpyeMble
XUMHEH NpEaACTaBJICHHUA O B3aMMOINPECBPALICHHUAX OHCPTHUU U 00 OBOJIOLIMKW BCHICCTB B MPUPOAC; COBPECMCHHAA XHMMUS HaIlpaBJICHA Ha PCIICHUC
r100aIbHBIX np06neM YCTOﬁqHBOFO Pa3BUTHA YCIIOBCYCCTBA — CLIpBCBOﬁ, 3HepFeTI/I‘ICCKOI>'I, HI/IH_ICBOﬁ M DKOJIOTUUECKOU 663OHaCHOCTI/I, np06neM
3ApaBOOXpPaHCHUA. B YCJIOBHUAX BO3pACTAOIICTO 3HAYCHHUA XUMHUH B )KU3HU O6HI€CTBa CYIICCTBCHHO IMOBBICHJIACH POJIb XUMHUYCCKOI'O O6p330BaHI/I$I. B
IIJ1aHE conMralu3alluk OHO ABJIICTCA OJHHMM U3 yCJIOBI/Iﬁ (bOpMI/IpOBaHI/IH HWHTCJUICKTA JIMYHOCTU U TAPMOHHUYHOTO eé Pa3sBUTHA. COBpCMCHHOMy
YCIIOBEKY XMMHYCCKHUEC 3HAHUA H606XO)II/IMI)I I HpI/I06peTeHI/I$I O6H.[€Ky.]'II)TypHOFO YPOBHs, IMO3BOJAIOMIECIO YBEPECHHO TPYAUTHCA B COLIMYME U
OTBCTCTBCHHO Y4aCTBOBAThH B MHOF006p3.3HOI>'I KHU3HHU O6I_I_ICCTB8., AJIs1 OCO3HAHUA BAXXHOCTHU PA3yMHOTO OTHOIICHHA K CBOCMY 310POBBIO U 31I0POBLIO
IPYIUX, K OKpYXaroUled NPUPOAHOW Cpene, UIsl TPaMOTHOTO IOBEIEHHs NPU UCIOJIB30BAHNUN PA3JIUYHBIX MATEPUAIOB U XMMHYECKUX BEIIECTB B
HOBCCI[HCBHOI71 JKU3HA XHUMHYECKOE O6paBOBaHI/IC B OCHOBHOH IIKOJE SBIAETCA Oa30BBEIM II0 OTHOIICHHIO K CHCTEME 06]].[61"0 XUMHUYCCKOI'O
oOpazoBanms. [IoaTOMy Ha COOTBETCTBYIOIIIEM €My YPOBHE OHO PEATH3YeT MPHUCYIIHE OOMEMY XHMHUYECKOMY OOpa30BaHUIO KIIFOUEBBIC IIEHHOCTH,
KOTOPLBIC OTpaXar0T TOCyAapCTBCHHBIC, OGH.ICCTBCHHBIG U HMHAWUBUAYAJIbHBIC HOTpCGHOCTI/I. OTHM OIPEACIIACTCA CYIIHOCTDH 06]].[6171 CTpaTCrun
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o0y4yeHMs, BOCIMTAaHMS M pa3BUTUS OOYyYarOIIMXCsSl CpeAcTBaMHM ydyeOHoro mnpeamera «Xumus». M3ydenuwe mnpenmera: 1) cmocoOCTByeT
(OopMHPOBAHNIO €CTECTBEHHOHAYYHON KapTUHBI MUPA, TOCTHKEHUIO 00IIEeH 1 (PyHKIIMOHAILHOW IPaMOTHOCTH, Ja€T BO3MOXKHOCTH JIJISl CAMOPA3BUTHUS
JUYHOCTU. 2) BHOCUT BKJIaJ B (hOPMUPOBAHHE MBIIUICHHS U TBOPUECKUX CHOCOOHOCTEH IMOJIPOCTKOB, HABBIKOB MX CAMOCTOSITEIbHON Y4eOHOMH
JESITEeNbHOCTH, HKCHEPUMEHTAIBHBIX M HMCCIEIOBATEIbCKUX YMEHHUH, HEOOXOMUMBIX KaK B IOBCEAHEBHOM >KM3HU, TaK U B NPO(eCcCHOHAIbHON
NESTeNbHOCTH; 3) 3HAKOMHUT CO CHEeUU(UKON HaydyHOrO MBILIUIEHUS, 3aKJIabIBA€T OCHOBBI 1IEIOCTHOIO B3I HA €IMHCTBO IPUPOJBI U YEIOBEKa,
SBIISICTCS OTBETCTBEHHBIM 3TAaroM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH MOJIPOCTKOB; 4) CIOCOOCTBYET (POPMHPOBAHUIO IIEHHOCTHOTO
OTHOILIECHMS K €CTECTBEHHO-HAYYHBbIM 3HAaHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOIMUECKOE 00pa30BaHHE MOIPOCTKOB

Ha3Banubie HampaBieHHs B OOYYEHHWH XMUMHU OOECIICUMBAIOTCS CIEHU(PHUKONW COAEpk AHUS TPEAMETa, KOTOPBIA SBISETCS IeJaroruvecku
aJlanTUPOBAHHBIM OTpakeHUEM 0a30BOM HAyKHW XMMHUHU Ha onpenenéHHoM s3rtane e€ pa3BuTHA. Kypc XMMUU OCHOBHOM ILIKOJIBI OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS OCHOB HEOPTraHMYECKOW XWMHHM M HEKOTOPBIX IMOHATUN W CBEJCHHH 00 OTIENbHBIX OOBEKTAaX OPraHUYECKOW XHMHH.
CrpykTypa coiepxaHus mnpeaMera cOpMHpPOBaHA HA OCHOBE CHCTEMHOIO Mojaxoja K ero usydeHuro. ConepikaHue CKIAIbIBACTCS M3 CHUCTEMBbI
MOHATUM O XMMHMYECKOM 3JIEMEHTE M BEIECTBE M CUCTEMbl MOHIATHH O XMUMHUYECKOM peakuuu. OOe 3T CUCTEMBl CTPYKTYPHO OpPraHU30BaHbI IO
IIPUHLIMITY IIOCIEN0BATENbHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEJCTABICHUN Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJIIPHOTO YYEHMs Kak
OCHOBBI BCEr0 €CTECTBO3HAHMSA, YPOBHs nepuoaudeckoro 3akoHa . M. MennaeneeBa kak OCHOBHOI'O 3aKOHa XMMHH, YYEHHMS O CTPOCHHUH aToMa U
XUMUYECKOH CBS3M, NMPEJICTABICHUH 00 3JIEKTPOIMTUYECKON IMCCOLMALMKM BEIIECTB B pacTBOpax. TeopeTHyecKkue 3HAHUS paccMaTpUBAIOTCS Ha
OCHOBE DMITMPHYECKHU IMOJTYYCHHBIX M OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K APYrOMY, BBIIOJHSS (DYHKIIMH
OOBSICHEHUSI M MPOTHO3UPOBAHMS CBOMCTB, CTPOEHHMS U BO3MOXHOCTEH MPAKTUYECKOrO MPUMEHEHHUs M IOJydeHMs H3ydaeMbIX BellecTB Takas
OpraHu3aIys COJAEPKaHMUS Kypca CIOCOOCTBYET MPEICTABICHUIO XUMHUYECKON COCTaBIIAIONICH HAyYHOM KapTUHBI MUpPAa B JIOTUKE €€ CHCTEeMHOMU
npupojsl. Tem caMbiM 0OecrieunBaeTcs BO3MOXKHOCTD JUIsl (POPMUPOBaHUS Y 00yJaroIUXcsl IEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HaHUIO U METO/IaM
IIO3HAHMS B HayKe. BaKHO Takke 3aMETUTh, YTO OCBOCHHME COJEPKAHMS Kypca MPOUCXOIUT C NMPUBJICYEHUEM 3HAHMM U3 PAHEE M3YUYEHHBIX KYpCOB:
«Okpyxaromuii Mup», «buonorus. 5—7 knaccb» u «Pusnka. 7 Kmacey.

Jlannast oOpasoBarenbHas MporpaMMa OOECIeYMBAeT YCBOCHHME YUYalIUMHCS BaKHEHMIIMX XMMHUYECKHUX 3aKOHOB, TEOPUH M IOHSTHIA;
dbopmMHpyeT NMpeACTaBI€HUE O POJIM XMMHUU B OKPY)KAIOLIEM MHUpPE M JKU3HU yenoBeka . Ilpu 3TOM OCHOBHOE BHMMaHHUE YAEISIETCS CYIIHOCTH
XUMHUYECKHUX PeaKluil U METO/JaM MX OCyLIecTBIeHUs . OJHUM U3 OCHOBHBIX IPUHIIUIIOB MOCTPOECHUS IPOrPAMMBI SIBJISIETCSI HPUHLIUIT TIOCTYITHOCTH .
OKCIIepUMEHTAIIBHBIE IaHHBIE, ITOJIYYEHHBIE YYAIlIUMUCS NIPU BHINIOJHEHUH KOJMYECTBEHHBIX OIBITOB, TO3BOJISIOT yYaIlIUMCS CAMOCTOATENBHO JIE€1aTh
BBIBOJIbI, BBISIBIISIT 3aKOHOMEPHOCTHU . [loX0/bl, 3a10KEHHBIE B COJEpKaHUE MPOTrpaMMbl Kypca, CO3/1al0T HEOOXOAMMBbIE YCIIOBUS AJIi CUCTEMHOI O
YCBOGHHUSI YYalIMMHCS OCHOB HAayKH, JUIsl 0OeClieYeHHs] pa3BHBAIOIIETO M BOCIMTHIBAIOUIETO BO3AEHCTBHS OOy4YeHMsI Ha JIMYHOCTh YydYallerocs .
dopmupyemble 3HaHUS JOJKHBI CTaTh OCHOBOM CUCTEMBI YOEKACHUH IIKOJIbHUKA, LIEHTPAIBHBIM SJPOM €r0 HAy4HOTO MUPOBO33PEHHUS .

ean 1 0cO0EHHOCTH U3YUYEHUA Y4eOHOIr0 NpeaMeTa
K HanpaBneHHIO MepBOCTENEHHON 3HAYUMOCTU MPHU peaau3aluu 00pa3oBaTeNbHbIX (YHKIHUM npeamera «XUMHsS» TPAAUIMOHHO OTHOCST
(bOpMI/IpOBaHI/Ie 3HAHUM OCHOB XMMHUYECKOM HAyKH KakK obactu COBpPCMECHHOI'O €CTCCTBO3HAHM, HpaKTquCKOﬁ JACATCIIbHOCTH YCJIOBCKA U KaK OJHOI'O

3



13 KOMIIOHEHTOB MUPOBOM KYyJIbTYpHL. 3ajada MpeaMeTa COCTOUT B ((OPMHUPOBAHUH CUCTEMbl XUMUYECKUX 3HAHUN — Ba)KHEHIIMX (aKTOB, NOHATHUH,
3aKOHOB M TEOPETHYECKHX IOJOXKEHUH, JOCTYIHBIX O0OOOLICHWH MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HAayKd, 3HAHUM O HAyYHBIX METOAAxX
M3YYEHHUS BEIECTB U XUMUYECKUX PEaKLIUi, a Takke B (OPMUPOBAHUU U PA3BUTUU YMEHUHN U CIIOCOOOB AESITENLHOCTH, CBA3AHHBIX C IJITAHUPOBAHUEM,
HaOJI0ICHNEM U POBEICHUEM XMMUYECKOTO IKCIIEPUMEHTA, COOJI0JICHUEM IpaBuil 0€30MacHOro 0OpalleHus C BeIECTBAMU B MOBCETHEBHON KHU3HU.
Hapsiny ¢ aTum 1nienu usydeHus nmpeaMera B MporpaMMe YTOUHEHBI M CKOPPEKTUPOBAHBI C YUETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
obpazoBanus. Ceromusi B 00pa3oBaHUM 0c000 3HAUYMMOW MPHU3HAETCS HANPABIEHHOCTh OOYYCHHsS Ha pPa3BUTHE U CaMOPa3BUTHE JIMYHOCTH,
dbopMupoBanue e€ MHTe/UIeKTa U o0meld KynbTypbl. OOyuyeHHe YMEHHUIO YYUTHCS M MPOJOJDKATh CBOE 00pa3oBaHUE CAMOCTOATEIHHO CTAaHOBHUTCS
OJTHOM M3 BaKHEHIINX (DYHKIHN yIEOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM IpU M3YYEHHUHU MTpeIMETa B OCHOBHOM IIKOJIe JOMUHUPYIOIIEe 3HaUeHNEe TPUOOpETH TaKue 1EeH, KaK:

* (OpMHUpPOBAHHE HMHTEIICKTYAIBHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHHIO, COTPYAHHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO
pelieHuit, cnocoOHOM aanTUPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIOBUSAM KH3HU;

* HaIpPaBJICHHOCTH OOYYCHHS HA CHCTEMAaTHYECKOE MPHOOIICHHE y4alluXcs K CaMOCTOSTENbHOW MO3HABATEIBHOW IESITEIbHOCTH, HAYYHBIM
MeTOJIaM MO3HaHUsl, POPMHUPYIOIIUM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEH K XUMUU;

* o0ecreueHne YCIOBHM, CIOCOOCTBYIONIUX MNPUOOPETCHUIO OOYYAIOIIMMHUCS ONBITa PAa3HOOOpPA3HOW JEATEIBHOCTH, TIO3HAHHUS U
CaMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIUH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JIJIS1 PA3IMYHBIX BHIOB JAEATEILHOCTH;

* popMHpOBaHNE YMEHUI OOBSICHATH U OIICHUBAThH SIBICHUS OKPYXKAIOIIET0 MUPA Ha OCHOBAHUH 3HAHWU U OTBITA, IMOJYYECHHBIX MPH H3yYCHUN
XUMHH;

* (hopMHUpOBaHKE Y 00YJAIOUINXCS TYMAaHUCTUYECKUX OTHOIICHHUH, ITOHMMAaHUS [IEHHOCTH XMMUYECKUX 3HAHUH I BBIPAOOTKH SKOJIOTHYECKH
11€J1ec000pa3HOro NOBEJICHNS B OBITY U TPYAOBOU JEATEIBHOCTH B IENIAX COXPAHEHHsI CBOETO 3/I0POBbsI U OKpY Karollel MpUpOIHOM cpeibl;

* pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCHUTAaHHIO HA OCHOBE YCBOEHHS OOIIEYETOBEUECKHX
LIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpO(hUIIsl U HANPaBJIEHHOCTH JalibHEHIIero ooy4yeHusl.

Mecto yueOHOro npeamera « XuMus» B y4eOHOM IJIaHE
B cucreme obmmero o6pa3oBaHus «XUMuUs» MPU3HAHA 0053aTENBbHBIM YU€OHBIM IPEIMETOM, KOTOPBI BXOAUT B COCTaB NMPEAMETHON 00nacTu
«EcTecTBeHHO-HAay4HBIE TpEAMETH». YUeOHBIM TUTaHOM Ha e€ u3ydeHue oTBeneHo 138 yueOHBIX yacoB — 1o 2 4 B Hemenmo B 8 W 9 kimaccax
COOTBETCTBEHHO.

Conep:xkanue 00pa3oBaHus MO roaM 00y4eHH st
(HpaKTI/I‘-ICCKa}I qacCTb yqe6Hor0 COACpKaHuA IpeAMCTa YCHUIICHA MaTepI/IaJIBHOTCXHH‘{eCKOﬁ 6azoii HCHTpa «Touxka pocTta» / JACTCKOI'O
TexHomnapka «KBaHTOpHYM», HCIIOJIb3YEMOT0 JUIsl pealn3aliii 00pa3oBaTelbHbIX IPOTPAaMM B paMKax MpenoiaBaHus XUMHUN)
8 KNIACC 2022/2023 yueonwiit 200
Beeoenue



Yro uzyuaer xumus. llpocteie u cnoxHble BemecTBa. CBONCTBA BEUIECTB. XUMHYECKUH 31eMEHT. DOpMBI CYIIECTBOBAHUS XUMHUYECKOTO
JJeMeHTa. XUMHYECKHE SIBJICHUS, WX OTINYME OT (PU3UYECKHX sBICHUH. J[OCTMDKEHHS XWMHH M WX NPAaBWILHOE HCTONb30BaHue. Mcrtopus
BO3HUKHOBEHHUSA W Pa3BUTHS XUMHUH. POJb OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHHHM XMMHUYecKOW Hayku. OcHOBHble 3aKkoHbI xumuu. OOliee
3HAKOMCTBO CO CTPYKTYpPOH NEpUOAMYECKON TabmuIel: mepuonasl U rpymmbl. Tabmuna J[.M. MenaeneeBa Kak CripaBOYHOE MOCOOME ISl TIOTYUCHUS
CBEJCHMI O XUMHYECKHX djeMeHTax. (OO0o03HaueHHMEe XMMHUYECKUX OHJIeMEHTOB. I[IpoucxokleHue Ha3BaHUW XUMHUYECKHX 3JeMEHTOB. Tabmuna
MenpeneeBa Kak ClipaBOYHOE IMOCOOME IS TTOJTyUEHHUsI CBEICHUIN 0 XMMHUYSCKUX dJIEMEHTaX. XuMU4eckas popmyia, HHIEKC, KOdOUIIUEHT: 3alucy U
yrenue Qopmyina. Macca aromoB u Moisiekyild. OTHocuTenbHas aromMHas Macca. OTHOCUTENbHas MOJEKyJsipHas Mmacca. PacueT MaccoBoil 1oyu
XUMHYECKOTO dJIEMEHTa 10 (hopMyJie BEeNIeCTBa.

Amomul Xumuueckux 31emMeHnmos

JlokazaTelbCcTBa CIIOKHOCTH cTpoeHus atoMoB. OmbiTel Pesepdopna. [TnanerapHas Momens CTPOCHHSI aTOMOB. XapaKTePUCTHKA HYKJIOHOB.
B3aumocBsI3p TOHATUN: TPOTOH, HEUTPOH, MaccoBoe uucio. CoBpeMEHHOE ONpeIelieHHe TOHATUS <«XUMHYECKHH 3neMeHT». V3MmeHeHus,
MIPOUCXOASIINE C YHUCIOM MPOTOHOB, JEKTPOHOB U HEUTPOHOB B COCTaBE aTOMOB XMMHYECKUX 3J€MEHTOB. M30TOMbI, KaKk Pa3HOBHIHOCTH aTOMOB
OJTHOTO 3JIeMeHTa. XapaKTepUCTUKa 3NEeKTPOHOB. CTpoeHHUE ANIEKTPOHHBIX 000JI0YEK aTOMOB 3J1eMEeHTOB. [oHTHE O 3aBEpIIIEHHOM U HE3aBEPIICHHOM
AJIEKTPOHHBIX (PHEPIeTHUECKUX) YpPOBHAX. PacroyiokeHue 3JIEKTPOHOB HA JIHEPreTUYECKUX YPOBHAX, aTOMBl METAIOB M HeMeTaoB. MOHBI
MOJIOKUTENIbHBIE U oTpullarenbHbie. [lonstue nona. Monsl, oOpa3oBaHHbBIE aTOMaMH METAJJIOB U HeMeTaoB. [loHsATHE 00 MOHHOW CBSI3H, CXEMBI
o0Opa3oBaHMs HOHHBIX coenuHeHUH. CXeMbl 00pa30BaHUsI MOJICKYJ. DIIEKTPOHHBIC B CTPYKTypHBIC (hopMyibl. KoBaneHTHAs MOJSIpHAs ¥ HENOJISIPHAS
xumuueckue cBsizu. Cxembl oOpazoBanus monekyn coeauHenuit (HCI, H,O, NH; u ap.). DaextponHbie u CTpyKTypHBIE (GopMyinbl. Cxemsl
0o0pa3oBaHMs IBYXaTOMHBIX MOJIEKYJ BOJAOPOJIA, XJIOpa, CEPhI, a30Ta U Jp. DJIEKTPOHHBIE U CTPYKTypHbIE (GopMysbl. KpaTHOCTh XUMHUYECKOU CBSI3H.
[Tonstre o meramnuueckoit cBsizu. Enunas mpupona xumudeckoit cBsizu. [loHstre 00 arom-monax. [loHstue o0 000OIIECTBIEHHBIX AJIEKTPOHAX.
BrinonHenune ynpakHeHui, MOAroTOBKa K KOHTPOJIbHOU padoTe.

Ilpocmuie 6ewjecmea

XapakTepHuCcTUKa IMOJIOKEHUS 3JIEMEHTOB-METAJIIOB U HeMeTaiioB B Ilepuoanueckoil cucreme. CtpoeHue ux aroMoB. @u3nyeckue cBOKWCTBA
METAJIJIOB ¥ HEMETA/NIOB — MPOCTHIX BeIIeCTB. PacyeT OTHOCHUTENBHON MOJEKYISIPHOW Macchl (MOBTOpPEeHHE). AJIOTPONHUS Ha TpUMEpE OJIOBa,
dbocdopa, kucnopoaa u yriepoaa. KoamudecTBo BelecTsa U €UHULIBI €70 U3MEPEHUSI: MOJIb, MUJUTUMOJTb, KUJIOoMOJb. [locTositHHas ABoranpo. Pacyer
MOJIEKYJISIPHBIX MacC BEIIECTB IO HUX XUMUYecKuM (opmynam. MuUmmuMonsipHas M KWIOMOJSpHas Macchbl. BBITIONHEHWE YIpakKHEHUH ¢
WCIIOJIb30BaHUEM TIOHSTUHN «ITOCTOSTHHAs ABOTAIpO», «KOJMYECTBO BEIIECTBA», «MaCCay, «MoJiApHas Maccay. O000IIeHHE U 3aKpeIyIeHne 3HaHUM 110
Teme «KomnyecTBO BeliecTBay, peleHne SKCepuMeHTaATbHBIX 3a1a4. [lonaTue o MonsipHOM 00Bheme Ta3oB. HopmanbHbie ycaoBusi. MUTUTMMOISIPHBINA
U KHJIOMOJSpPHBIM 00beM. BbIloNHEeHHE ympaXXHEHUH C HCMONh30BAHHEM TMOHSATUN «MOJSIPHBIM O0BEM», «KOJHMYECTBO BEIIECTBA», «Maccay,
«MomsipHas Maccay. O0o0IeHne u 3aKkperyieHne 3HaHui Ha TeMy «MOJSpHBIA 00BEM Ta30By», pelieHrne dKCIEPUMEHTAIBHBIX 3a1ad. O0o0menne u
cUCTeMaTu3alus 3HaHui. PeleHue 3ajad W ynpaKHEHUW € UCMOJIb30BAHUEM MOHSATUN «KOJMYECTBO BEUIECTBA», «MOJISIPHAS Maccay, «MOJISIPHBII
00BeM», «ITOCTOSTHHAST ABOTaAPO».

Coeounenusn XumuuecKkux 31eMeHmoe



[Tonsitue o crenenu okucinenus. OnpezeneHue CTeneHn OKUucieHus no gopmynam coeaunenuid. Cocrapienue Gopmysn OMHAPHBIX COSTUHEHUH,
obmuit cnoco® mx HazBanui. Oxcunabl. CoctaBneHue ux ¢opmyn u Ha3Banuid. Pacuersi mo ¢opmynam. CoctaB W Ha3BaHHS OCHOBaHMH, MX
knaccudukanusa. Pacuersr mo ¢opmynam ocHoBanuii. IIpencraBurenn: NaOH, KOH, Ca(OH), Pacuersr mo ¢opmynam ocHoBanuii. CoctaB u
Ha3BaHUs KHUCIOT, UX Kinaccudukanus. Pacyerst o ¢popmynam kucnort. [IpencraBurenu xucnot. Pacuets! mo ¢popmynam kucioT. CocTaB 1 Ha3BaHUA
coseii. Pacuersr o dopmymnam cosneii. Ilpencrasurenu coneii: NaCl, CaCOs Caz(PO4),. Pacuersl o popmynam coineii. IIposepounas pabora 1mo
OCHOBHBIM KJIacCCaM HEOPraHMYECKUX BellecTB. Pacdersl 1o ¢opMyinaM OCHOBHBIX KJIacCOB HEOPraHMYECKHX BemecTB. AMQOTEpHbIE U
KpUuctajuimueckue BeniecTBa. Kpucramimueckue pemieTkd. [ToHATHS 0 MEXMOJIEKYISIPHOM B3aUMOACHCTBUU M MOJIEKYJSIPHON KPUCTAIIIMYECKOU
pemierke. CBoMCTBa BELIECTB C 3TUM TUIOM pelieTkd. CBOMCTBa BELIECTB C Pa3HbIM THUIIOM KPUCTAIMYECKHX PELIETOK, MX HMPHUHAJIEKHOCTb K
pa3HBIM KJlaccaM COEJIMHEHMI. B3auMOCBA3b TUIOB KPUCTAUIMYECKUX PEIIETOK U BUJOB XUMHUUYECKOU CBA3U. [IOHATHS O 4MCTOM BELIECTBE U CMECH,
ux ormmuus. [Ipumepsl XUAKUX U ra3000pa3HbIx cmeceld. CrocoObl pasaeneHus cMecei. [IoHATHS 0 A0iMM KOMIIOHEHTa cMecu. Beruucienue ee B
CMECH M pacueT Macchl WM 00beMa BEelIecTBa B CMECHU IO ero joie. Pernenue 3ana4y v ynpaxHeHUH Ha pacyeT A0dH (MacCOBOW MM OOBbEMHON) U
HaXOXXJeHHE Macchl (00beMa) KOMIOHEHTa CMECH. BhInoHeH e yrpakHEeHUH 1 pelIeHue 3a/1a4.

H3zmenenusn, npoucxooauwjue c geujecmeamu

Crioco0ObI OYHMCTKU BEIIECTB, OCHOBAaHHBIE HA UX (PM3NYECKUX CBOMCTBaX. OUYMCTKA MUTHEBOM BOJBI, Teperonka HeTH. [IoHATHE 0 XUMHYECKIX
SBIICHUSAX, UX OTIHYMEe OT (u3nueckux. [Ipu3HAKU W yCIOBUS MPOTEKaHHs XMMHYECKUX peakiuil. Peakiuus ropenus. KonmudecTBeHHas cTopoHa
XUMHUYECKUX peakUuil B CBETE€ y4eHHs 00 aToMax M MoJIeKyJlaX. 3Hau€HUE 3aKOHa coxpaHeHHs Mmacchl BemiecTB. Posnp M.B. Jlomonocosa u /.
JlanbTOHa B OTKPBITUM M YTBEPXKIECHUU 3aKOHA COXpaHEHHsI Macchl BemlecTB. [IOHATHE O XMMHUYECKOM YpaBHEHHHM Kak 00 YCJIOBHOW 3amucu
XUMHUYECKON PEaKIMK C MOMOIIbI0 XUMUYECKUX (opMyJl. 3HaueHHE MHIEKCOB U Ko3(dduunentoB. CocTaBieHne ypaBHEHUN XUMHUYECKUX PEAKIIH.
Pemenue 3a1a4 Ha HaX0XK/I€HHE KOJIMUYECTBA, MAacChl MJIM 00bEeMa MPOAYKTa peakIiH 110 KOJINYECTBY, Macce WM 00beMy UCXOJHOTO BelecTBa. Te ke
pacueTbl, HO C HCIIOJIb30BAHMEM IIOHATHS <«J0Js» (MCXOAHOE BEIIECTBO JAaHO B BUJAE pPACTBOpAa 3aJaHHOW KOHIEHTPALMM WM COJAEPIKUT
OIIpEJIeJIEHHYIO JOMI0 NpuMeceil). PemieHne skcnepuMEHTalIbHBIX 3ajay, 3aKpeIuleHue 3HaHUN MO TeMe «XUMHUYecKue ypaBHeHHs». CyIHOCTb
peaKkuuii pas3ioKEeHHUSI U COCTABJICHUE YPABHEHHUH pEaKlHil, MPOJEIaHHbIX yuuTenaeM. [IoHATHE O CKOpPOCTH XMMHYECKHX peakiui. Karaimmzaropsl,
¢depmenTsl. CymHOCTh peakiuii coequHeHus. CocTaBieHHWE YpaBHEHUH peakiuil, mpojaenaHHbIX yuurteneM. CyIIHOCTh peakuuil 3aMeleHHs.
CocraBiieHne ypaBHEHUN peaklui, IPOJEIaHHbIX yuuTeneM. Psii akTUBHOCTH METaJUIOB, €r0 HCIOJIb30BaHMUE ISl IPOrHO3UPOBAHUS BO3MOKHOCTH
IIPOTEKAHUS peaKLMi MEXly METAJUIAMU U PaCTBOPAaMU KHUCIIOT. Peakiiny BHITECHEHHS OJHUX METAJIJIOB U3 PACTBOPOB UX COJIEHM APYTMMHU METAJIIAMH.
CymHocth peakiuii oomeHa. CocTaBieHHE ypaBHEHUU peakIlvii, MPOJCIaHHBIX yuuTeneM. Peaknun HeWTpanu3anuu. Y CIOBUS TEUEHUsS PEaKIIHil
MEXIy pacTBOpaMH KHUCIOT, Iejoued U cojiel 10 KOHIA. THUIbl XMMUYECKHX peakuuil (10 MPU3HAKY «UHUCIO M COCTaB MCXOJHBIX BEIIECTB U
IIPOAYKTOB pEAaKLMN») Ha MPUMEpPE CBOMCTB BOJbI. Peakius pas3iiokeHHs — 3JIEKTPOIM3 BOAbI. Peaknuu coenquHEHHs — B3aUMOJIEHCTBUE BOJBI C
OKCHJIaMU METAJUIOB M HeMeTallIoB. [loHATHe «ruapokcuab». Peakiiuu 3amenieHuss — B3aMMOICHCTBHE BOJIBI C LIEJIOYHBIMU U IIE€TI0YHO3EMETbHBIMU
MeTaulaMu. Peaknuu oOMeHa (Ha mpuMmepe THapojiu3a cyib(ara adloMUHHUA M KapOuaa kanbius). Pemenue 3amau u ynpaxksenuid. [loaroroska k
KOHTPOJIBHOM pabore.

Ilpocmerimue onepayuu c geuyecmeamu (XUMUYECKUl NPAKMUKYM)
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[IpaBuna TexHUKHM O€30MAaCHOCTU MpHU OOpalleHUHu C J1adOpaTOPHBIM OOOpYyIOBaHUEM, IpHU paboTe B KaOWHETEe XUMHUHU. 3HAKOMCTBO C
nabopaTopHbiM 00opynoBaHueM. PHU3NYECKUE W XUMHUYECKHE PEeaKIMM MpU ropeHur cBeyd. KauecTBeHHBIH cocTaB mouBbl. Cpepa MOYBEHHOTO
pactBopa. AHanu3 BoAbl. [Ipo3pauHocts Boabl. [Ipyu3HaKky XMMHUYECKMX pEaKLMil: BBIJACICHHUE ra3a, BhINAJICHHE OCaJKa, U3MEHEHHE 1[BETA BEILECTB.
KauectBennslie peakiuu. [Ipurorosienue pactBopa caxapa U pacueT €ro MacCoBOM J10JIM B pacTBOPE.

Pacmeopenue. Pacmeopui. Peakyuu uonnozo oomena. OkucaumenbHo-60CCIMaAH08UMeENbHbIE PEAKUUU

PactBopbl. ®usnueckas M XUMHUYECKas TEOpUs pPACTBOPOB. TemIOBbIE SBIEHUS IpPU PacTBOPEHMH. ['MIpaTbl M KpUCTAIUIOTUIPATHI,
KpUCTAJUIM3alMOHHas BoJa. HacklllleHHbIe, HEHACBIIIEHHBIE, [TEPECHIILIEHHBIE PACTBOPHI. XOPOUIO pacTBOPUMBIE, MAJIOPACTBOPUMBIE U IIPAKTUYECKU
HEPACTBOPUMBIE BELLIECTBA. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHI. DIEKTPOIUTUYECKAs AUCCOIMALMs U acconranys. MexaHu3m Auccoluaniy BELECTB C
pa3IMYHbIM TUMOM CBSi3U. CTeneHb SJEeKTPOIUTHUECKON aucconuanuu. CUIbHBIE W Clla0ble 3JEKTPOIUTHI. DJNEKTPOIUTHI U HEIIEKTPOIUTHI.
MexaHU3M IUCCOIMAIMN BEIIECTB C Pa3IMYHBIM THIIOM CBs3H. CTENeHb 3IEKTPOIUTUYECKOM aucconnanyy. CHIbHbIE U ClIa0ble 3JeKTPOIUTHI. MOHBI.
CaoiicTBa nonoB. Knaccudukaiys MOHOB MO COCTaBY (MPOCTbIE M CIOKHBIE), MO 3apsiiy (KaTHOHBI U AHUOHBI), MO0 HAIWYHIO BOJHON OOOIOUYKH
(rumpotupoBanue u HeruapotupoBanue). OcHoBHbIe nonoxkenus TOJl. Peakiuu B BOAHBIX pacTBOpax 3ieKkTposntoB. HeoOpaTumbie u oOpaTuMbie
peakiuu. MonekynsipHOe U MOHHOE ypaBHeHHE peakuuid. Peakium nonHoro oOMmeHna. Peakuuu neittpanusauuu. Kucnotel. Mx kinaccuduxamus mno
pa3nuyuHbIM npu3HakaMm. OnpeneneHue KUCI0T KaK 3JEKTPOJIUTOB, UX Auccouuanus. B3auMonelcTBue KUCIOT ¢ METalIaMH, YCIOBUS TEUEHUS ITHX
peakuuii. DJIEKTPOXUMUYECKUNW PsJ HANPSHKEHUs METAuIoB. B3auMoJeicTBHE KHUCIOT C OKCHJAMHM METAJJIOB M OCHOBAaHMAMH. Peakuuu
HelTpanu3auuu. B3aumonelcTBUE KHUCIOT C COJMSIMU. 3aluCh YpaBHEHUM peakuui (MOJIEKYJISPHBIX M HOHHBIX) C HCIOJb30BaHUEM TaOJIMIIbI
pactBopumoctu. OripeneneHre OCHOBAaHUM KakK »JIIEKTPOJIUTOB, HMX auccouuanus. Krnaccudukanus OCHOBaHMH IO pPa3iHYHBIM IMPU3HAKAM.
BsaumopeiictBue ocHoBaHui ¢ KucioTamH (1MoBTOopeHue). BzanmonelictBue menoueid ¢ coisiMu (pabora ¢ TalOiuIed pacTBOPUMOCTH) U OKCHJIAMH
HemeTalioB. PasnokeHue HepacTBOpUMBIX ocHoBaHUMl. CocTaB OKCHJIOB, UX Kiaccudukanus. CBOHCTBA KHCIOTHBIX M OCHOBHBIX OKCHJIOB.
OmpezenieHne coseil Kak JIeKTPOIUTOB, UX nuccormanus. Kimaccudukamus coneit. B3aumopaeiicTeue coseii ¢ MeTaisiaMu, 0COOEHHOCTH ATHX peaKInid
U B3auMo/ieiicTBrE conel ¢ consaMu (paboTa ¢ Tabiauiei pactBopuMocTH). B3anmoseiicTBue coseil ¢ kucnotamu U mmenodyamu (nmostopenue). [lonstue
O TEHETUYECKOW CBSI3M U F€HETUUYECKUX PSAaX METAUIOB U HEMETA/UIOB. Pa3zinuuHble MpU3HAKU Kilaccu(UKaMM XUMUYECKUX peakuuil. Onpenenenue
CTENEHEeH OKHCIEHMs SJIEMEHTOB, OOpa3yIOIIMX BellecTBa pa3iauuHbIX KiaccoB. Peakuuum OBP. IlonstHe 00 okuciuTene M BOCCTaHOBHTEINE,
OKHUCJICHUM ¥ BOCCTAHOBJICHWU. PelieHune pacueTHbIX 3ajJad [0 YpPaBHEHHSM, XapaKTEpU3YIOLUIUM CBOWCTBA OCHOBHBIX KIJIACCOB COEIMHEHHM, U
BBINTOJIHEHNE OCHOBHBIX KJIACCOB COEJIMHEHHMM 3TOr0 IUIaHAa HA TEHETHYECKyl0 CBs3b. [1oAroToBKa K KOHTPOJIBbHOHM pabore. MToroBas KOHTpOJIbHas
pabora.

9 KITACC 2022/2023 yuebnwiit 200

Oowas xapakmepucmuka XumuuecKkux siemenmos (4 u).

CtpoeHue aToMa, XapakTep MPOCTOTO BEIIECTBA; CPAaBHEHUE CBOMCTB MPOCTOTO BEIIECTBA CO CBOMCTBAMHM MPOCTHIX BEUIECTB, 00Opa30BaHHBIX
COCEHUMH 10 MEPHOy U MOATPYIIE dJIEMEHTaMH; COCTAaB U XapaKTep BBICHIETO OKCHJA, TMJIPOKCH]IA; COCTAB JIETYYero BOJAOPOJHOTO COEAUHEHUS
(nns memetana). CoiicTBa snekTponuToB B cBere TOJ]. I'eHernyeckue psiabl MeTamna U HeMeTaia. CaMocTosiTeNnbHAss paboTa ¢ yJallduMUCS.
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3akperienue Matepuaia. [lonarue o nepexoaHbIx 3neMeHTax. AM(OTEpHOCTb. ['eHeTHUecKHii psJl epexoaHoro seMenTa. [lepuonnueckuii 3aKoH U
Ilepuoanueckas cucrema, crpoenue atoMa. 3uadenue [13 u I1C.

Memannwt (14 u)

XapakTepucTuKa TIOJOXKEHHUsI d3JeMeHToB-MeTaiioB B Ilepuoguueckoir cucreme. CTpoeHHME aTOMOB METANIOB. Meramuinyeckue
KPUCTAIJIMYECKHE peleTKH. Meraminyeckass XUMHUYecKas CBsI3b. XapaKTepUCTHKA OOIIUMX XMMHMYECKHUX CBOMCTB METaUIOB Ha OCHOBAaHUU HX
IIOJIOKEHUS B AJIEKTPOXMMUYECKOM pSAY HANpsHKEHUH B CBETE IPEJICTaBICHUM 00 OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuax. CaMoponHble
METaJulbl U OCHOBHBIE COEIMHEHMS METAUIOB B mpupoze. Baxueimme pynpl. [loHATHE 0 METalIypruum M €€ pa3sHOBHIHOCTSAX: HMUPO-, THAPO-,
anektpoMmetastypruu. Kopposust metaiuoB. CriocoObl 3alIUTH METAILUIOB OT KOppo3un. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX CBOMCTB IIETOYHBIX
MeTayioB. BakHeline coeMHEeHHsl 1IEJI0YHBIX METAJUIOB: LIEJIOYH, COJIU; UX CBOMCTBA U mpuMeHeHue. OOImIas XxapakTepUCTUKa METANIOB BTOPO
TPYIIIBI TJIABHOW MOJIPYIIITEI, OCHOBHBIE (PM3UYECKUE H XUMHUYECKHE CBOIMCTBA MIETOYHO3EMENIbHBIX MeTalioB. Baxkneiimue coenunenus Ca u Mg, ux
npuMeHeHue. Ponb Kanmplusi M MarHus B KUBBIX opranu3max. CtpoeHue aToma, ¢pu3MUYECKHE U XUMHUYECKUE CBoiicTBa. [IpuMeHeHue anmroMHUHHSL.
CoenuHeHHsT aTIOMUHHSI — OKCHJBI U TUAPOKCHIIBI, UX aM(pOTEpHOCTh. BaxkHeime conu amoMuHUS. 3aKpeIuieHue W CUCTeMaTH3alysl 3HAaHUH 110
rJlaBe IMepBOii: 00IIas XapaKTepUCTHUKa METAIOB, XUMUYECKHE CBOMCTBA METayUIOB. PeleHue sKCIepuMEHTAIbHBIX 3a/1ad, pelIeHHE YpaBHEHHIA.
Crtpoenue aroma xenesa. Ousnueckue m xumudeckue cBoiictBa. [Ipumenenne xenesa. Coenunenus sxenesa |l u xeneza lll. I'enernueckue psijbl.
KauecTBeHHbIE peaklii Ha HOHBI JKeJle3a.

Ceolicmea memannoe u ux coeOuHeHul (Xumuueckuil npakmuxym)(3 u).

Pemienne nenodek XMMUYECKHUX IMpeBpalieHui 1o BapuaHTam. [loBTOpeHME Ha MPAKTUKE XMMHYECKUX CBOMCTB METAJIOB. 3aKpeIlICHUE
3HAHUU MO PacIO3HABAHMIO U MOJIYUEHHUIO BEIIECTB, 3aKPEIUIEHNE 3HaHUM 10 XMMUYECKHUM CBOMCTBaM BEILECTB.

Hememannwt (26 u)

[Tonoxxenue HemetaioB B [lepuonnueckoi cucteme, 0COOEHHOCTH CTpOoeHHs uX aToMoB. Psaner 0. Kpucraminueckoe cTpoeHIE HEMETAIOB
— npocTeIx BenlecTs. Ayuorponus. O30H. Cocras Bo3ayxa. dusndeckue cBoiicTBa HeMeTaI0B. OTHOCUTENBHOCTD MOHATUN «METAD» U «HEMETaJD».
XuMHUecKue CBOMCTBAa HemeTauioB. OKUCITUTEIbHBIE CBOWCTBA: B3aWMOJEHCTBHUE C METaJJIaMHU, BOJOPOJOM, MEHEE JJIEKTPOOTPUIIATEIbHBIMU
MeTaJlJIJaMi, HEKOTOPBIMHU CJIO’KHBIMH BEIIECTBAMU. BOCCTaHOBUTENIBHBIE CBOMCTBA HEMETAUIOB B PEAKIUAX C KHCIOPOJIOM, CIIOKHBIMHU BELIECTBAMU-
OKHUCIIUTEISIMU. MaKpo3ieMEHTBl U MUKPO3JIEMEHTHI. POJIb MUKPO3JIEMEHTOB B )KM3HEAESITEIbHOCTH PACTEHUH, )KUBOTHBIX U ueioBeka. Opranuyeckue
BelllecTBa: OeJKH, )Kupbl, yriaeBoasl. epmentsl. Butamunsl. 'opmonsl. [Tonoxxenue B [lepuoanueckoit cucreme . . Menaeneesa. CtpoeHue aroma
1 MoJIeKyJbl. PU3NYECKUe U XMMHUECKHE CBOMCTBA BOJIOPOa, €ro ModyyeHue U npuMenenue. O01as xapakTepucTuka rajnoreHoB. CTpoeHne aToMOB
raJloreHoOB, CTENEHU UX OKucieHnus. CTpoeHre MOJIEKYJI TaJIOT€HOB. [ 'aloreHsl — MPOCThIe BEMECTBA. 3aKOHOMEPHOCTH B U3MEHEHUHU UX XUMHUYECKUX U
(u3MYEeCKUX CBOMCTB B 3aBUCHUMOCTH OT YBEJIHMUEHUS MOPSIKOBOTO HOMEpa XMMHUYECKOro aneMeHnTa. Kpatkue cBenenus o xjope, Opome, noae, ¢prope.
[Tonyuenue xymopoBogopoaa. XaopoBOAOPOA B MpUpoje. XJIOPOBOJOPOI U CONsTHASA KHUCIOTAa. XJIOPHUJIbI, UX NPUMEHEHUE B HAPOJHOM XO3SHCTBE.
[TosydyeHne rajoreHoB METOJIOM 3JIEKTpOJM3a. buonormdeckoe 3Hau€HUE TajJOreHoB M MX coeauHeHui. [Ipumenenne ranoreHoB. CTpoeHHe aTroma
KHCIIopoia. AJIJIOTpomus KUciaopoja. XapakTepucThKa XMMHUYECKHX CBOMCTB KHcopojia B cBere mpencrasienuit 00 OBP. Ilpumenenue kucnopoma.
Crpoenue artoma cepbl. Amtorponus. Puznueckue CBOHCTBA POMOMYECKOM cepbl. XapaKTEepUCTHKAa XHWMHYECKHX CBOHCTB Cepbl B CBETE
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npencrasiaeHuii 06 OBP. Baxneiimme coequHeHus cepbl: CEpoOBOAOPOA, CYIb(HIbl, OKCHIbI, CEPHHUCTasl KHCIOTA, CyJIb(QUTHI; MX CBONCTBA,
II0JIy4yeHue U npuMeHeHue. Pa3daBieHHas 1 KOHIIEHTPUPOBAaHHAs CEpHAasi KUCJIOTa, €€ CBOMCTBA, II0JIy4eHHE U IPUMEHEHne. Peakiiuu B3auMonencTBus
¢ cepHoll kuciotoi. CtpoeHue aromMoB a3zora. CTpoeHre MoJIeKyJibl a30Ta. PU3NUecKne U XMMHUYECKUE CBOMCTBA a30Ta B CBETE IpEACTaBICHUN 00
OBP. Crpoenne mMoziekysasl aMmmuaka. Ou3nueckue CBOWCTBA, MOJIYYEHHE, COOMpaHHe, paclio3HaBaHHE aMMHaka. XMMHUYECKHE CBOMCTBA aMMHAaKa:
BOCCTAHOBUTEJIbHBIE U 00pa30oBaHUWE MOHA aMMOHUS 110 JOHOPHO-AKLENTOPHOMY MexaHu3My. CojM aMMOHHMA: COCTaB, MOJy4YeHHE, (PU3HMUECKUE U
xumuueckue cpoiictBa. IlpencraButenu. Ilpumenenue B HapogHoM Xo3siiicTBe. OKcuzbl a3oTa. A30THas KUCIIOTa, €€ CBOWCTBA M IPUMEHEHHE.
Hutpatsl, cenutpbl. Ctpoenue aroma. Asutorponus. CpaBHEHME CBOMCTB M NPUMEHEHHE KpacHOro u Oenoro ¢ocdopa. Xumuueckue cBoHCTBa
docdopa. Oxcuna pochopa (V) u oprodochopras kucnora. Comu oprodocdopHoit kuciotsel. Pochop B mpupoje. Dochopubie ynoopenus. CtpoeHue
aToma yriepoja. AjnoTponus, cBodcTBa Moaupukauuii — anmasza u rpadura. Mx npumeHeHue. AMOp(QHBII yriepoa M ero copra: KOKC, caxa,
JPEBECHBIN yrojb. AncopOuust U €€ NpaKTUYECKOe 3HaueHHe. XUMHUYECKUEe CBOMCTBa yriepona. OKCUAbI yriepoja, WX CBOICTBa, MOIYYEHHE U
npuMeHeHne. CTpoeHHe MOJIEKYJ OKCHJIOB yIiiepoJia. YTojbHas KMCI0Ta U ee coyid. BaxkHelmune kapOOHaThl: KaJbIMT, COJia, OTALl — UX 3HAUYEHHE U
npuMeHeHne. PacmosnaBanue kapOoHatoB. [lepexon kapOoHaTOB B THapokapOoHaThl W oOpatHO. CtpoeHume aroma. CpaBHEHHE €ro CBOWCTB CO
CBoOiicTBaMH aToMa yriepojaa. Kpucrammnueckuit KpeMHHI, CpaBHEHUE €ro CBOMCTB ¢ yriiepooM. [Ipuposansie coequnenus kpeMuust: SiO,, CUMKaThI
U IFOMOCHJIMKATHl. PasHOBHAHOCTH cTekia, ero npoucxoxaeHue. [lomydenue nementa. [Ipon3BoacTBO U mpuMeHeHHE CTekia, Gapdopa, eMeHTa.
3aKpelyieHue M CUCTeMaTH3alus 3HAHMKM 110 TEME: CTPOEHHE aTOMOB HEMETAJUIOB, KOBAJEHTHAs HEMNOJSApHAs XMMHUYECKas CBs3b. PenicHue
SKCIIEPUMEHTAJIbHBIX 3a/lad U ypaBHEHHM peakuuil. [loaroroBka kK KOHTpOJIbHON pabOoTe. 3akperuieHue M CUCTeMAaTH3alMsl 3HAHUW 10 TEeMeE:
XUMUYECKHE U (U3UUECKUE CBOMCTBA HEMETAIOB, XMMHUYECKHE PEaKIMH, KOBAJIECHTHAs MOJSpPHAs CBs3b. PellleHHe HKCIEepUMEHTANbHBIX 337134 U
ypaBHeHUH. [TonroroBka Kk KOHTpOIbHOU pabote. Pabora Hax omubOKaMu.

Ceoiicmea Hememasioe u ux coeounenu (3 u).

Pemenne skcniepumeHTanbHbIX 3a1a4 1o teMe «lloarpynmna kucinopoaa». Pemienue skcnepuMeHTalbHBIX 3ada4 no Teme «lloarpymnmna azora u
yriaepoaa». 3aKpeIuleHne 3HaHUM 110 MOJIyYEHHUIO U PacllO3HABAaHUIO ra30B.

Opzanuueckue eéewjecmea (12 u)

BemectBa opranndeckue u Heopranuuyeckue. [IpyumHbl MHOrooOpas3usi OopraHMYecKMX coeAuHeHui. BajmeHTHocTh. XHMHYecKoe CTpoeHHE
OpPraHMYECKUX COEOUHEHHH. MOoeKylsipHble M CTPYKTYpHbIE (DOPMYJbl OpPraHMYECKUX COETUHEHHH. ['omMonormyeckuil psj mnpeneiabHbIX Y/B.
Pagukansl. 3oMepsl u nzomepus. Puznyeckue U XUMUYECKHE CBOMCTBA. MeTaH M 3TaH: CTpoeHue MoJIeKyl. I'opeHne Merana u staHa. [Ipumenenue
MeTaHa. XUMUYECKOE CTPOCHUE MOJIEKYJIbl dTUJEHA. [[BoiiHas cBs3b. B3anmoneiicteue stuineHa ¢ Boaou. [lomumepusamus stuiiena. [lonuatunen u
ero 3HayeHue. [loHsATHE O MpenenbHBIX OJHOATOMHBIX CIIMPTaX Ha MpHUMEpPE METaHOla M 3TaHoja. TpexaromMHbld crupT riuuepuH. OKuUcieHue
STUJIOBOTO CIIUPTa B YKCYCHBIN anbierus. [lonsrtue o6 ampaernnax. OkucneHue anpaeruaa B KUciaoTy. OJHOOCHOBHBIE HETpeebHble KapOOHOBbIE
KHCIIOTHI Ha MpHUMepe YKCYCHOM kucioThl. Ee cBoiicTBa n nmpumeHenue. (CTeapHHOBas KUCIIOTa KakK MPEACTABUTENb KUPHBIX KapOOHOBBIX KHUCIIOT.
Peakius stepudukanyu. [lonstue o cnoxsbeix s¢upax. [lonsrue o0 amuHokHcinorax. Peakuuu mnonmukoHaeHcauuu. benku, uX cTpoeHHE U
ouonorudeckas poib. Ilentunnas cBsa3b u nonunenTtuabl. [lepBuynast ctpykrypa OenkoB. buonormueckue ¢ynkunu 6enkoB. CBoiicTBa OEIKOB U
KayecTBeHHbIE peakuuu Ha Oenku. [Tonarue o6 yrneBonax. I'mokoza. Ee cBoiicTBa u 3Hauenue. Kpaxman u nemmonosa. x Ouonoruueckast poib.
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ITosmMeps! MPUPOAHBIE U CUHTETHYECKUE. Peakiny nomMepu3anuu U NoJuKoHAeHcanuu. [lnactMacceel ¥ BOJIOKHA. 3aKpeIUIEHUE U CUCTEMATH3ALNs
3HaHUH. PenieHne 3KkcriepuMeHTaNnbHbIX 33/1a4.

3axpennenue (6u)

O06o01eHne, 3aKperyieHne U CUCTeMaTH3alusl 3HaHUK 1o Kypcy xumuu 9 kiacca. [loBropenue npoiineHusix tem: Ilepuonndeckuii 3akoH u
Ilepuognueckass cuCTeMa, BUABI XUMUYECKHX CBSI3€d M THUIBI KPUCTAUIMYECKUX PEIIETOK, THIBI XMMHMYECKHX PEaKLUM, KJIACChl XMMHUYECKUX
coelMHEHM. Pelllenne SKCiepuMEeHTANIbHBIX 3aa4, PEIICHUE YPAaBHEHUN peaKiuil.

Mesxcnpeomemmuwie céazu

Peanu3zanus MeXIpeaMeTHBIX CBSI3eH MpPU M3yYEHUU XUMHUH B 8 U 9 Kilacce OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TOHATHHA, TaK M TIOHATHH, SBISIONUXCS CHCTEMHBIMH JIJISi OTICIBHBIX MPEIMETOB €CTECTBEHHO-Hay4dHOro mukia OOIue ecTeCTBEHHO-
Hay4yHbIC TOHATUA: HAy4YHBIA (akT, TUMOTE3a, 3aKOH, TEOpHs, aHAIM3, CHUHTE3, KiacCU(pUKAlWs, MEPUOJUYHOCTh, HAOIIOJIEHUE, JKCIIEPHMEHT,
MOJICIIMPOBAaHNE, U3MEPEHUE, MO/ICTb, IBIICHHE, TAPHUKOBBIN 2P QeKT, TeXHoIorus, MaTepuanbl Ou3nka: MaTepusi, aTOM, HJIEKTPOH, IIPOTOH, HEUTPOH,
WOH, H30TOM, PaJMOAKTUBHOCTb, MOJIEKYJa, SJCKTPUUECKUN 3apsl, MPOBOJHUKH, MOJYIPOBOIHUKH, TUIIEKTPUKH, (OTORIEMEHT, HHIUKATOP,
BEIIECTBO, TENI0, OOBEM, arperarHoe COCTOSHHWE BEIIECTBAa, ra3, PacTBOP, PACTBOPUMOCTh, KPUCTAJUITMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKUE
BEJIMYMHBI, €IMHUIBI U3MEPEHUs, KOCMUYECKOe MPOCTPAHCTBO, IJIaHeThl, 3B&311bl, Conue. buonorus: ¢orocunres, npixanue, buocdepa, IKocucTeMa,
MUHEpaJIbHbIE YIOOpPEHHS, MUKPOIJIEMEHTHI, MaKpO3JIEMEHThI, UTaTeNbHbIe BenlecTBa ['eorpadus: armocdepa, ruapochepa, MUHEpPANIbI, TOPHBIE
MIOPO/IbL, IOJIE3HBIE HCKONIAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

Ilnanupyemble pe3yJbTAThl OCBOCHHS Y4e0OHOTI0 NMpeaMeTa

JIuunocmmuute pezynomamor O0yuaouuiica ROAYYUmM 603MOHCHOCHY 014 hopmuposanus ciedyrouux auyHocmuvix YY/1:

. oIpeJieIeHue MOTUBALIMU U3y4eHUsl y4eOHOro MaTepuana;

. OLICHMBAHHE YCBaMBAeMOI'0 yueOHOro MaTepuasa, UCX0/Is U3 COLMAIBHBIX U IMYHOCTHBIX LIEHHOCTEH;

. MIOBBIIIIEHUE CBOEr0 00Pa30BaTENbHOIO YPOBHS M YPOBHS TOTOBHOCTH K M3YYEHHIO OCHOBHBIX MCTOPHUYECKUX COOBITHH, CBSI3aHHBIX C
pa3BUTHEM XMMHHU U OOLIECTBA;

. 3HAHHE NIPABUJI IOBEJICHNUS B YPE3BBIYANHBIX CUTYALHX;

. OLICHUBAHME COLIMATILHONW 3HAYUMOCTHU Mpodeccuil, CBSI3aHHBIX C XUMUEN;

. BJIaJICHHE TpaBWIaMH O€30MacHOTO OOpalleHHs ¢ XMUMHUYECKHMMM BELIeCTBAMHU M OOOpYJOBAaHUEM, MPOSBICHHE SKOJIOTHYECKOMH
KYJIBbTYpHI .

Memanpeomemmnuwie pe3yibmamot
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PeryasitTuBHbIe
Obyuarowuiica nOIyYUm 03MOACHOCMY 018 POPMUPOBAHUS CLedYIOuUX pe2yrsimusHulx YV/]:

. LesernoiaraHue, BKIKOYas MOCTAHOBKY HOBBIX LIeJiel, mpeoOpa3oBaHue MPAKTUUYECKOW 33/7a4d B MO3HABATENbHYIO, CAMOCTOSTENIbHBIH
aHaJIN3 YCIIOBUH JOCTY)KCHUS [T HA OCHOBE YUETA BBIJCIICHHBIX YUYUTEIIEM OPUEHTUPOB JACHCTBHS B HOBOM YY€OHOM MaTepHale;

. IJIJAHUPOBAHUE MYTU JOCTHXKECHUS 1IEJIEH;

. yCTaHABIICHUE IEJICBBIX NPHOPHUTETOB, BBIICICHUE AIbTEPHATUBHBIX CIOCOOOB MOCTIIKEHUS 1M M BBIOOp Hambosee 3hdexkTuBHOTO
crocoba; ©  yMEHHE CaMOCTOATEIbHO KOHTPOJIMPOBATH CBOE BPeMsI U YIIPABIATh UM; * YMEHHE MPUHUMATh pelIeHus B  IPOOJIEMHOM
CUTYallUH;

. MOCTaHOBKA Y4eOHBIX 3a/a4, COCTaBJICHHE IJIaHa U MOCIIE0BATEIbHOCTH ICHCTBUI;

. opraHu3zaius pado4ero MecTa Ipy BHITIOJIHEHHH XUMUYECKOT0 SKCIIEPUMEHTA;

. MIPOTHO3UPOBAHUE PE3YIbTATOB OOYYEHHs, OLIEHMBAHHWE YCBOCHHOTO MaTepuaja, OLIEHKAa KadecTBa M YPOBHs MOJNYyYEHHBIX 3HAHU,

KOppeKIHs TUTaHa W crocoba JedcTBUs mpu HeoOxomaumocTH . [lo3HaBarenbHbie OOYyYarOIMUNCS TOIYYUT BO3MOXKHOCTH It (POPMHUPOBAHUS
CIEAYIOLIMX IT03HABaTENbHbIX Y'Y JI:

. MIOUCK M BBIJICIICHUE HHPOPMAIIHH;

. aHaJIN3 yCIOBUH U TpeOOBAaHMH 3a/1a4H, BEIOOP, COMOCTaBICHNE U 000CHOBAaHKE CII0CO0a PEIICHHS 33/1a4H;

. BbIOOp Hanbosee F3PPEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4H B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA,

. BBIJIBIDKCHHE 1 000CHOBAaHHE TUIIOTE3BI, BEIOOP criocoba e€ mpoBepKy;

. CaMOCTOSITEIIHOE CO3/1aHHe aJITOPUTMA JISSITEIbHOCTH IIPU PENIEHHH IIPOOJIeM TBOPYECKOTO M TOMCKOBOTO XapaKTepa;

. YMEHHS XapaKTepU30BaTh BELIECTBA [0 COCTAaBY, CTPOCHUIO U CBOICTBaM;

. OITUCHIBAHUE CBOMCTB: TBEPIBIX, )KUJIKHX, Ta3000pa3HbBIX BEIIECTB, BBIICIICHHE UX CYIICCTBEHHBIX MPH3HAKOB,;

. n300pakeHNe COCTaBa MPOCTEHIINX BEMIECTB C MOMOIIBI0 XMMHYECKHX (DOPMYNI M CYIIHOCTH XHMHYECKHX DPEAKIHH C ITOMOIIBIO
XUMHUYECKHUX YPAaBHEHMIA;

. NPOBECHNE HAOIIOACHUI, ONTMCAHUE TPU3HAKOB U YCIOBHI TEUCHUSI XUMHUECKUX PEaKIMi, BHITOJIHEHNE XUMHYECKOTO SKCIIEPHMEHTA,
BBIBOJIbI HA OCHOBE aHAJIM3a HAOJIOJICHUH 332 SKCIIEPUMEHTOM, PEIICHHE 3a/1a4, MOJyICHUE XMMUYECKOW HHOOPMALIUH U3 PA3TMYHBIX HCTOYHUKOB,

. YMEHHE OpPTraHU30BBIBATh UCCIICOBAHHE C LIEJIBI0 TIPOBEPKH THIIOTES;

. YMEHHE JIeaTh YMO3aKIIoueHHs (MHAYKTHBHOE U [0 aHAJIOTHHU) U BHIBOIBI;

. yMeHHE OOBEKTHBHO OIICHMBATh MHPOPMAIMIO O BEIIECTBaX U XMMHYECKHX IMPOIECCaxX, KPUTUUYECCKH OTHOCHUTHCS K TCEBIOHAYYHOM
uHpopMaIUu.

Kommynukamugnste

Obyuarowuiica ROIY4UM G03MOICHOCHb 051 POPMUPOBAHUS CLEOVIOUSUX KOMMYHUKAmMUeHblx YV][:

. MOJIHOE ¥ TOYHOE BBIPOKEHHE CBOMX MBICIICH B COOTBETCTBHH C 33]]a4aMU M YCJIOBUSIMA KOMMYHUKAIIHH;
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. aJICKBaTHOE HMCIIOJb30BAHUE PEYEBBIX CPEICTB JUISl YYacTHs B JUCKYCCHHM W apryMEHTAIllMM CBOCH IMMO3WIUH, YMEHHUE NPEIACTABIATH
KOHKPETHOE COJIEpKAHHUE C COOOIIEHHEM €ro B MMCbMEHHOM U YCTHOH (hopMme, onpeieNieHHe ClI0COO0B B3aUMOJICHCTBHSA, COTPYAHUYECTBO B IOUCKE U
coope uHbopmaruu;

. OIIpeZIeTICHUE CIIOCOO0B B3aUMOEHCTBHSA, COTPYJHUYECTBO B IIOUCKE U cOope MH(pOPMALIUH, yJacTUE B JUAJIOre, INIAHUPOBAHUE OOILIUX
CIOocO00B PabOThI, IPOSIBIEHUE YBAXKUTEIBHOIO OTHOIIEHUS K IPYTUM ydaluMcs;

. OIMCAaHUE COJEPKAHUS BBINOIHIEMBIX IEHCTBUH C LIEIbI0 OPUEHTUPOBKU B NIPEAMETHOIPAKTUUECKOM 1E€ATEIbHOCTH;

. YMEHMSI YUUTBIBATh Pa3HbIC MHEHMS U CTPEMHUTHCSA K KOOPAMHALUY PA3JIMYHbIX TO3ULUI B COTPYAHUYECTBE;

. ¢dbopMynHpoBaTh COOCTBEHHOE MHEHHE U TIO3UIUIO, APTYMEHTHPOBATh W KOOPIMHHPOBATH €€ C TNO3MIUSAMH TapTHEPOB B
COTPYHUYECTBE MPH BBIPAOOTKE OOIIEr0 PELICHUsI B COBMECTHOM IeATEIbHOCTH;

. OCYIIECTBIISITH B3aUMHBII KOHTPOJIb M OKA3bIBATh B COTPYIHUYECTBE HEOOXOMMYIO B3aUMOITOMOIIIb;

. IUTAHUPOBATh 001HE CLIOCOOBI PA0OTHI; OCYIIECTBIISTh KOHTPOJIb, KOPPEKIHIO, OLICHKY JIeHiCTBUI napTHEPA, yMETh yOeKIaTh;

. HCI0JIb30BaTh aJICKBATHBIE SI3IKOBBIE CPENICTBA JUIsl OTOOpPAKEHMsI CBOUX YYBCTB, MbICIIEH, MOTHUBOB M MOTPEOHOCTEN; 0TOOpakaTh B

peuu (onucaHue, oObSICHEHHE) COJEPKAHUE COBEPIIAEMBIX NEHCTBUI, Kak B (jopMe TPOMKON COLMATM3UPOBAHHON peuu, Tak U B (hopMe BHYTPEHHEH
peuu;

. pa3BUBaTh KOMMYHHUKATHBHYIO KOMIETEHIIMIO, UCIIONB3YSl CPEACTBA YCTHON U MHUCHbMEHHOW KOMMYHHKAIIMU MPU paboTe ¢ TEKCTaMH
y4eOHMKA U JONOJHHUTEIBHON JMTEPaTypOid, CIIPAaBOYHBIMHU TAOJIMIIAMH, TIPOSBIATh TOTOBHOCTD K YBOKCHHIO MHOM TOUYKH 3PEHHS MPH OOCYXKICHUU
PE3yNbTAaTOB BBITOJIHEHHOW PabOTHI.

Ilpeomemnvimu pezynomamamu uzyuenus npeomema «Xumusn» é 8 Knacce A6ia0mMca c1eoyoujue ymeHus:

1. B nosnasamenvnoui cghepe:

* 1aBaTh ONpPEENICHUS] N3YUYEHHBIX MOHITHIA: BEIIECTBO (XMMHUUECKUN IEMEHT, aTOM, HOH, MOJIEKYJIa, KpUCTAJUIMYECKas pelIeTKa, BEIECTBO, POCThIE
U CIIO’KHBIE BEILlECTBa, XMMHUYecKast (popMylia, OTHOCUTEIbHAsI aTOMHAsl Macca, OTHOCUTEIbHAsI MOJIEKYJIIpHAsl Macca, BaJIEHTHOCTh, OKCHU/IbI, KUCIIOTHI,
OCHOBaHUS, COJH, aM(OTEPHOCTh, UHAUKATOP, MEPUOIUYECKUIN 3aKOH, NMEPHOJUYECKasl CUCTeMa, Nepruoandeckas Tabauna, U30TOIbl, XUMUYEeCKas
CBSI3b, DJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIEHHS, JJIEKTPOJINT); XUMHUYECKass peakuus (XUMHUECKOE YpaBHEHUE, TE€HeTHYeCcKas CBS3b,
OKHCIJICHHE, BOCCTaHOBJICHHE, JNEKTPOJINTUYECKAs Jycconuanus, CKOPOCTH XUMHUYECKON peakuun);
* OMHUCHIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSITENIBHO MPOBEACHHBIE SKCIIEPUMEHTHI, UCIIOJIb3Ys JJIsi 3TOI0 €CTECTBEHHBIN (PYCCKUM, POIHOI) A3BIK U
SI3BIK XUMUU;
ONMUCBHIBATh W pa3IMyaTh H3YYECHHbIE KJIACCHI HEOPIaHMYECKUX COEIWHEHMM, IPOCThIE M CJIOKHBIE BEIIECTBA, XMMHYECKHE pEaKIINH;
KJaccu(uImpoBaThb H3y4YEHHBIE 00BEKTHI u ABJICHUS;

HaOMIOIaTh JIEMOHCTPUPYEMbIE U CaMOCTOSITEIbHO TPOBOJUMBIE ONBITHI, XUMHUYECKHE pEaKluu, NPOTEKalolue B TPUPOAEe U B OBITY;

* JIe7aTh BBIBOJBI U YMO3AKIIIOUEHHUS U3 HAONIOICHUM, N3YUEHHBIX XUMHUECKUX 3aKOHOMEPHOCTEH, IPOrHO3UPOBATh CBOMCTBA HEN3YUEHHBIX BEILECTB
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1o aHAJIOTUH co CBOICTBaMH U3Y4YCHHBIX;

CTPYKTYPUPOBAThH W3Yy4YEHHBIN Marepual u XUMUYECKYIO nH(pOpMAIIHIO, IIOJIYYEHH YO u3 ApyTrux HUCTOYHHKOB;
* MOZIETIMPOBATH CTPOCHHE aTOMOB 3JIEMEHTOB [IEPBOI'0 — TPETHETO NEPUOIOB (B paMKaxX M3y4EHHBIX MOJIOKeHUH Teopun  O. Pesepdopna), crpoeHue
MIPOCTEUIIHNX MOJIEKYIL.

2. B yennocmmuo-opuenmayuonnoii cpepe:
* aHAJIM3UPOBATh U OLICHUBATh MOCIEICTBUS ISl OKPYIXKAIOIICH cpe/ibl OBITOBOW M NPOU3BOJCTBEHHOMN NEATEILHOCTH YEIOBEKA, CBSI3aHHOM C
nepepadoTKOM BEUIeCTB.

3. B mpyoosoii chepe:
* IPOBOJIUTH XUMHUYECKUH IKCIIEPUMEHT.

4. B cghepe bezonacnocmu sHcuznedesimenrbHOCmu.:

* OKa3bIBaTh MEPBYIO MIOMOIIb IPH OTPABIICHUSIX, 0’)KOTAX M IPYTHX TPaBMax, CBA3aHHBIX BEIIECTBAMH H JaOOPAaTOPHBIM 000Dy I0OBAaHUEM.

OIMCBIBATH CBOMCTBA TBEPIBIX, KHUJIKHUX, FA3000pa3HBIX BEIIECTB, BBIACIASA UX CYIIICCTBCHHbIC TPU3HAKH,

* XapaKTepHU30BaTh BEIECTBA IO COCTaBYy, CTPOCHHIO W CBOWCTBAM, YCTAaHABJIMBATh HPUYMHHO-CJICICTBCHHBIC CBS3M MEXIY IaHHBIMHU
XapaKTePUCTHKAMU BEIIIECTBA,

* PacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKHX TOHITHH «aTOM», «MOJIEKYNIa», «XMMHUYECKHI ASJIIEMEHT», «IIPOCTOE BEIIECTBOY, «CIIOKHOE
BEIIECTBOY», «BAJICHTHOCTHY, UCIOJIb3Ys 3HAKOBYIO CHCTEMY XUMUU;

* H300pakaTh COCTaB MPOCTEHIIMX BEIICCTB C MOMOIILI0 XUMUYECKUX (DOPMYII U CYITHOCTh XUMHUYECKHX PEAKIUI C MIOMOIIBEI0 XUMUYIECKIX
YPaBHEHUH;

* BEIYMCIIATH OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, a TAK)KE MACCOBYIO JIOJO XUMUYECKOTO DJIEMEHTA B COCTMHEHUSX
JUIS OIICHKHU MX MPAKTHYECKON 3HAYHMMOCTH;

* CPaBHHBATH 110 COCTaBY OKCH/IbI, OCHOBAHUSI, KHCJIOTHI, COJIH;

* KJ1accu(UIIUPOBATH OKCUABI M1 OCHOBAHHMS 110 CBOMCTBAM, KUCJIOTHI U COJIU TI0 COCTaBY;

* [IOJIB30BATHCS JTA0OPATOPHBIM 000PYIOBAHUEM M XHMUYECKOH TTOCYI0H;

* POBOJINTH HECTIOKHBIE XUMHUYECKUE OIBITHI M HAOIIOACHUS 32 M3MEHEHHUSMH CBOMCTB BEUIECTB B MPOIECCE WX MPEBPAICHUH; COOIIOIAT
MpaBWJIa TEXHUKH 0€30MaCHOCTH MPHY MPOBEJACHUH HAOIIOICHUI U OTBITOB;

* pa3nuyaTh SKCIIEPUMEHTAIHFHO KUCIOTHI M IIEN0YH, OTB3YACh HHINKATOPaMH; OCO3HABATh HEOOXOIUMOCTh COOIOIEHHSI Mep OE30TTaCHOCTH
MIpH OOpAaIleHNH ¢ KUCTIOTaMU U MIET0YaMH.

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona J[. 1. Menzaeneena;

* OMUCBIBATH U XapaKTEePH30BaTh TAOIUYHYIO (POPMY MEPUOANUECKON CHCTEMbl XUMUYECKUX IIEMEHTOB;
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* XapaKTepHU30BaTh COCTAB ATOMHBIX SJ€p U pacHpeesieHHe YKcia 3JEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM aTOMOB XMMHUYECKHX 3JIEMEHTOB
MaJlbIX IEPUOJI0B EPUOINIECKON CUCTEMBI, @ TAKXKE KU U KaJbLINS;

* pa3nuyaTh BUIbl XUMHUYECKON CBSA3U: HOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HENOJSIPHYIO U METAJUINYECKYIO;

* 1300pakaTh IEKTPOHHO-UOHHBIE (DOPMYJIIBI BEIIECTB, 00pAa30BAHHBIX XUMHUYECKUMH CBSI35IMH Pa3HOTO BUA;

* BBISIBJIATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOEHUS X KPUCTAIUIMUECKUX PELIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKHX;

* XapaKTepU30BaTh XMMUUYECKUE AJIEMEHThl U UX COEIMHEHUS HAa OCHOBE MOJIOXKEHUS 3JIEMEHTOB B IEPUOAMUYECKON cucTeMe U 0COOEHHOCTEN
CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHPOBO33PEHUECKOE 3HAUEHUE MEPHOJUYECKOr0 3aKOHA U MEPUOJUYECKONH CHCTEMbl XMMHMUYECKHUX 3JIEMEHTOB
. . MenneneeBa; * 00bACHATh CYyTh XMMUYECKHUX MPOLIECCOB U UX MPUHLIMIIAATIBHOE OTINYNE OT (PU3HMUECKUX;

* Ha3bIBATh [IPU3HAKU U YCJIOBUS IPOTEKAHNUS XUMHUECKUX PEAKIINM;

* YCTAHABJIMBATh MPUHAAJIEKHOCTh XMMHUUYECKONH PEAKIMU K ONpPENeNEHHOMY THUIY MO OJHOMY M3 KJIaCCU(HUKAIMOHHBIX NMPHU3HAKOB: 1) mo
YUCIy U COCTAaBYy MCXOJHBIX BEIIECTB M MPOAYKTOB pEaKLUUU (peakluu COEAUHEHMS], Pa3jiokKEeHMs], 3aMEUIeHUs] U 0OMEeHa); 2) MO BBIIEICHUIO WUIIU
MOTJIOIEHUIO TEIUIOTHI (PeaKkIMK 3K30TEPMUUYECKHE U SHI0OTEPMUYECKHE); 3) 10 U3MEHEHUIO CTENIEHEH OKUCIIEHUS XMMUYECKUX 3JIEMEHTOB (peakuuu
OKHCIIUTEIHbHO-BOCCTAHOBUTEIBHBIE); 4) IO 00paTUMOCTH Tpoliecca (peakiiui o0paTuMbie 1 HEOOpaTUMBbIE);

* COCTaBJISITh YPaBHEHUS 3JIEKTPOJIUTUUECKON AUCCOLMALMN KUCIIOT, IeJ04Yel, coell; MOoIHbIe U COKpAaLIEHHbIE HOHHBIE YPABHEHUS peaKIUi
oOMeHa; ypaBHEHHS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHA;

* IPOrHO3UPOBATh MPOJYKThl XMMHMYECKMX peakuuil 1mo QopmMynam/Ha3BaHUSIM HCXOAHBIX BELIECTB; ONPEAEIATh MCXOJAHBIE BEIIECTBa IO
(dbopMyniaM/Ha3BaHUSAM NPOJYKTOB PEAKIINH;

* COCTaBJIATh YPaBHEHHsI pEaKIfii, COOTBETCTBYIOIUX MTOCIEI0BATEIbHOCTH («IIEMOYKE») MPEBPALIEHH HEOPTaHUUYECKUX BEIECTB Pa3InYHbIX
KJIaCCOB;

* BBISIBIIATB B IIPOLIECCE DKCIIEPUMEHTA NIPU3HAKH, CBUAECTEIBCTBYIOIINE O MPOTEKAHUHM XMMHYECKON PEaKIINH;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEW PACTBOPEHHOTO BEILIECTBA;

* OIIPENENSTh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT U IIEN0YEH 10 U3MEHEHUIO OKPACKH NHIUKAaTOPOB;

* IPOBOJIUTH KAUECTBEHHBIE PEaKLMH, TOATBEPKIAIOIINE HATUUME B BOJIHBIX PACTBOPAX BEIIECTB OT/AEIbHBIX HOHOB

* ONpeAETATh NPUHAAJICKHOCTh HEOPraHMYECKHUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB/TPYII: METAIJIbl MU HEMETaJlIbl, OKCH]IBI,
OCHOBAHUS, KUCJIOTBI, COJIH;

* COCTaBJIATH (POPMYIIBI BEUIECTB 110 UX HA3BAHUSIM;

* OIIPEJENATh BAJIEGHTHOCTD U CTETIEHb OKUCIIEHUS YJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (OPMYJbl HEOPTaHWYECKUX COEAMHEHHMH IO BaJEHTHOCTSAM U CTENEHSM OKHCJIEHMsI 3JIEMEHTOB, a TaKKe 3apsjiaM HOHOB,
yKa3aHHBIM B TaOJIHUIIE pACTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJEH;

* O0BSICHATh 3aKOHOMEPHOCTU M3MEHEHMsI (M3MYECKUX U XMMHYECKHX CBOMCTB MPOCTHIX BELIECTB (METAIIIOB M HEMETAJJIOB) U MX BBICHIMX
OKCHJIOB, 00pa30BaHHBIX AIEMEHTAMHU BTOPOTO M TPETHET0 MEPHOIOB;
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* Ha3bIBaTh OOIIME XUMUYECKIE CBOMCTBA, XapaKTEPHbIE JIsl TPYII OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIINE XUMUIECKIE CBOMCTBA, XapaKTEPHBIC ISl KAXKIOTO U3 KIIACCOB HEOPTAHUYECKUX BEIECTB: KUCIOT, OCHOBAHHM, COJICH;

* IPUBOJAUTH IPUMEPHI PEAKIUi, MOATBEPKAAIOIMINX XUMUYECKIE CBOMCTBA HEOPIraHUUECKUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBAaHU U COJIEH;
* OIPECIISThH BEIIECTBO-OKUCIUTENb U BELIECTBO-BOCCTAHOBUTENb B OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEaKIIMIX;

* COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OaNaHC (U1 U3YYEHHBIX peaklnii) M0 IpeJIoKEHHBIM CXeMaM PeaKIuii;

* MPOBOJIUTH JIAOOPATOPHBIE OIBITHI, TOATBEPKIAOIINE XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;
Ilpeomemnvimu pesynomamamu usyuenusn npeomema «Xumusay ¢ 9 knacce A61a10mca ciedyroujue yMeHus:

1. B nosnasamenvhoti cghepe:

* 1aBaTh OIPENIEICHMs N3YUEHHBIX MOHITHIA: BEUIECTBO (XMMUYECKHUI 3JIE€MEHT, aTOM, HOH, MOJIEKYJIa, KPUCTAJUIMYECKasl PELIETKa, BELECTBO,
MIPOCTHIC U CIIOKHBIE BEIIECTBA, XUMUUecKasi GopMylia, OTHOCUTENIbHASL aTOMHAasi Macca, OTHOCUTEIbHAsI MOJIEKYJIIpHas Macca, BAJIGHTHOCTb, OKCHUJIBI,
KHUCJIOTBI, OCHOBaHMS, COJH, aM(OTEPHOCTb, MHIUKATOP, MEPHUOAMYECKUI 3aKOH, MEPHOAMYECKasl CHCTEeMa, MEepHOJHYecKas TabiuIa, M30TOIIbI,
XUMHUYECKas CBS3b, DIEKTPOOTPULIATEIHHOCTh, CTEIIEHb OKUCIICHHUS, JJIEKTPOJIUT); XUMUYECKash peakius (XUMHUYECKOe ypaBHEHHE, TIeHEeTHYecKas
CBSI3b, OKHCJIEHHUE, BOCCTAHOBJICHHE, ANEKTPOIUTUYECKAS JUCCcoLMalus, CKOPOCTh XUMHYECKON peakuun);
* OMHUCHIBATH JEMOHCTPALIMOHHBIE 1 CAMOCTOSITENILHO MPOBEACHHBIE SKCIIEPUMEHTHI, UCIIOJIb3Ys JJIsi 3TOT0 €CTECTBEHHBIN (PYCCKUMN, POIHOI) S3BIK U
SI3BIK XVMHH;

OMKCHIBATh W pa3iNyaTh HW3YYCHHBIE KJIACChl HEOPTaHMYECKUX COCIUHEHHWH, MPOCThIE M CIOXKHBIE BEIIECTBA, XUMHUYECKHE pEaKIIHH;

KJIaCCU(PUIIPOBAThH M3Yy4YEeHHbIE 00BEKTHI u SBJICHUS;

HaOJII0/1aTh JEMOHCTPUPYEMBIE U CAMOCTOSATENBHO MPOBOJMMBIE OIBITHI, XMMHUYECKHE peaklUH, MpoTeKarollue B MHpUpPOJe M B OBITY;

* JIeTIaTh BBIBOJIbI M YMO3AKJIIOUEHUS U3 HAOIOEHUH, NU3yUYEHHBIX XUMHUECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEILIECTB

1o aQHAJIOTUH co CBOICTBaMH U3YYEHHBIX;

CTPYKTYpUPOBAThH M3Y4EHHBIN MaTepuan U XUMHYECKYIO nHpopmaluio, ITOJIyYEHH YO u3 ApyTux HCTOYHHUKOB;

* MOJIETIMPOBATh CTPOCHHE aTOMOB 3JIEMEHTOB MIEPBOI0 — TPETHETo NMEPHOIOB (B paMKaxX M3YUYEHHBIX MOJIoKeHUH Teopun 3. Pesepdopna), crpoeHue
MIPOCTEUIINX MOJIEKYIL.

2. B yennocmno-opuenmayuoHnou cgepe:
* aHATM3WUPOBATh M OIICHUBATH IMOCIEACTBUS JJISI OKPY)KAIOIIEH Cpeapl OBITOBOM M MPOW3BOJCTBEHHOMN JESATEIHHOCTH YEJIOBEKA, CBSI3aHHOM C

nepepadoTKOI BEmeCTB.

3. B mpyoosoii cghepe:
* MPOBOIUTH XUMHUYECKUIN IKCIIEPUMEHT.
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4. B cghepe 6ezonacnocmu dHcusHeOessmensbHOCmu.
* OKa3bIBATh MEPBYIO MOMOIIb IIPU OTPABICHUSIX, 0’KOTAX U JPYTUX TPaBMax, CBI3aHHBIX C BEIIECTBAMU U JIaOOPAaTOPHBIM 000PYI0BaHUEM.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC (70 YACOB)
Ha3zeanue pazoena Tema ypoxa OcHogHble 8UObl OeamenbHOCmU 00yuaruuxca Hcnonvzosanue
0bopyoosanusn
uenmpa «Touka
Pocmay»
Beeoenue (5u) 1.IIpeomem xumuu. Bewecmesa. | Ciyiianue oObsICHEHUH YIUTEIIS.
CamocrostenbHas pabora ¢ y4eOHHKOM.
OOBbsicHeHHe HAOTIOTaeMBbIX SBJICHHIA.
2.lIpespawyeniz GEMECE. | paGora ¢ pasIaToOYHBIM MATEPHATIOM.
Poro  xumuu 6 JiCusHU | ~ 5 .
JyHIaHue OObSICHEHUN YIUTEIIS.
erosera. CamocrosiTenbHas paboTa ¢ y4eOHHKOM.
3. Kpamkuii ouepx ucmopuu | Ciaymanue oObsSCHEHUH yuuTens.
DPA38UMUSA XUMUU. CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
OT160p U cpaBHEHHE MaTepuala 1o HECKOJIBKUM HCTOYHUKAM.
4.11CXD U Menoeneesa. | Cnymanve 0ObSICHEHUN yUUTENS. Jatuux BBICOKO#
3uaxu xumuyeckux snemenmos. | CaMocTosTenbHast padoTa ¢ Y4eOHUKOM. TeMITEpaTyphl,
Pabota ¢ Tabmauieit Meunneneena. JaTuuk
Pabora ¢ kaproukamu. TEMITEPaTypHhI
TUIATHHOBBIIN

5. Xumuyeckue  opmynsl.
Omuocumenvras amomuas u
MONEKYNIAPHASL MACCDHL.

Amnanuz popmyi.

Pemenne TeKCTOBBEIX KOJIWMYSCTBEHHBIX M KaUEeCTBEHHBIX 3a1aa4.

Caymanue oObsCHEHUN YUUTEIISL.
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Pabota B mapax.
Pabora B rpymmax.

Amombt  xumuueckux
anemenmos (8u)

1. OcHosHble ceedenuss o
cmpoenuu amomos. Mzomoneoi.

Pabota ¢ pa3gaTouHBIM MaTEPHAIOM.
Caymanue oObCHEHUN YUUTEIS.

CamocrosTenbHas paboTa ¢ y4eOHUKOM.

Jatamk
BBICOKOM
TeMIepaTyphbl,
Jatuuk
TeMIrepaTypbl
IUIAaTUHOBBIM

2. CmpoeHnue 51eKMPOHHbBIX
obonouex amomos. Hzmenenue
yucaa nekmponos Ha BIY.

Caymanue oObsCHEHUH YUUTEIs.

CamocrosTenbHas paboTa ¢ yueOHUKOM.

Pabora ¢ Tabauieit Menueneesa.
Pabora ¢ kaproukamu.

Pabota B mapax.

Pabora B rpymnmax.

3. Honnas ceaso.

Caymanue oObsCHEHUN YUUTEIs.
Pemrenune mocraBneHHbIX 3a1a4.
Pabora ¢ yueOHUKOM.

Pabota B mapax.

Pabora B rpymnmnax.

4. Bzaumooeiicmeue amomos
31EMEHMO8-HEeMEeMANL08
Mmedxncdy coboll.

Crnymanue oObSICHEHUN yUUTEs.
PaGora ¢ Tabnuneit Menaeneena.
Pemenne 3amad.
Pabora B mapax.
Pabota y nockwu.

5. Koeanemmmnasa xumuueckas
C65130b.

Pabora ¢ pa3naTouHbIM MaTepHaIOM.
Caymanue oObsCHEHUN YUUTEIS.

CamocrosTenbHas paboTa ¢ yueOHUKOM.

6. Memannuueckas
XUMUYECKAas CE53b.

Pabota ¢ pa3aTOYHBIM MaTepUAJIOM.
Crnymanue oObSICHEHUN yUUTEIS.

CamocrosTenbHas paboTa ¢ yueOHUKOM.

7. Oboowenue u

Pabota B mapax.
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cucmemamuzayus BHAHUL .

Pabota B rpynmax.

Pemenne 3anmau.

[IpoBepka mosy4yeHHBIX 3HAHUU.
IToaroToBKa K KOHTPOJILHOMU paboTe.

8. Konmponvnas paboma Ne 1.

Pemenue 3aganuii KOHTPOJIBHOW pabOTHI.

IIpocmoie

(7w

eeuiecmea

1. Ilpocmvlie eewecmea —
Memannvl U HeMemalivl.
AHnanuz konmpoavHou pabomai.

Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM.
Crnyuranue oObsICHEHUN yUUTEIIS.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
AHanu3 ommooK.

AHanu3 KOHTPOJIbHOM pabOTHI.

Pabora Hajg ommoOkamu.

Pewmenne 3anau.

Jlatuuk BBICOKOM
TeMIrepaTyphbl,
Jatuuk

TEeMIIepaTypbl
TJIATUHOBBIN -
U3MEpEeHUe
TeMIepaTypbl
Mepexoa0B
AJUIOTPOITHBIX
MOAM(PUKAIIMI CEpHI;
U3MEpPEHNE
TeMIIEpaTypbl
TIJIaBJICHUS BEIIECTB.

2. Konuuecmeo sewjecmea.

Amnanuz ¢popmyi.

Pemenne TeKCTOBBIX KOJTWYSCTBEHHBIX M KAUSCTBEHHBIX 3aj1a4.

Caymanue oObsCHEHUH YUUTEIsL.

3. Pewenue 3aoau .

AHanu3 GopMyL.

PelieHne TeKCTOBBIX KOJIMUYECTBEHHBIX M KAYECTBEHHBIX 3a1a4.

Crnymanue 0ObsICHEHUH yUUTEs.

4. Monapusiii 00vem 2az308.

AHanu3 GopMyL.

PenieHne TeKCTOBBIX KOJIMUYECTBEHHBIX M KAYECTBEHHBIX 3a1a4.

Caymanue 0ObsICHeHUN YUUTEISL.

5. Pewenue 3a0au.

Ananusz popmyi.
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Pemenne TeKCTOBBIX KOJIMYECTBEHHBIX M KAUECTBEHHBIX 3aja4.

Caymanue oObICHEHUN YIUTEIS.

6. Obobwenue

u

cucmemamuzayus 3HAHULL NO

anaee «Hpocmbze seulecmea)).

Pabota B mapax.

Pabora B rpymmax.

Pemenne 3amau.

[IpoBepka nony4yeHHBIX 3HAHUU.
[ToaroroBka K KOHTPOJILHOM padboTE.

7. Koumponvnas paboma Ne 2.

Pemienue 3aganuii KOHTPOIBHOM pabOTHI.

Coedunenusn 1. Cmenenwv okucnenus. Ananus | Ciaymanue 0ObsCHEHUN YUUTEIS.
XUumMuueckux KOHMPOJbHOU pabombl. CamocTosiTenpHas paboTa ¢ y4eOHUKOM.
anemenmos (15 u). Pabota c Tabauneit Meneneena.
Pabora ¢ kaproukamu.
2. Baoicnetiwue Kaaccol

OUHAPHBIX COCOUHEHUI .

Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.
Craymanue oObsSCHEHUN YIUTEIS.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.

3. Ocnosanus. Pabota ¢ pa31aTOYHBIM MaTepUaJIOM. HAarani pH
Crnymanue oObSICHEHUN yUUTEs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

4. Oboowenue u | Pabota ¢ pa3gaTo4yHbIM MaTepuaioM.

cucmemamu3ayus 3HaHUll. Pemienue 3anau.
3akperieHue 3HaHu| 1o TEME.

5. Kucnomui. Caymanue oObsCHEHUN YUUTEIS. Hatuuk pH
CamocrosiTenbHast paboTa ¢ yUeOHUKOM.
OT100p M cpaBHEHHE MaTepUaa 0 HECKOJIbKUM HUCTOYHHUKAM.

6. Oboowenue u | Pabota ¢ pa3aTOYHBIM MaTEpPUATIOM.

cucmemamu3ayus 3HaHUu. Pemenue 3anau.
3akperuieHue 3HaHUM 110 TEME.

7. Conu. Craymanue oObsCHEHUN YUUTEIS. Hatuuk pH

CamocTosTenbHast paboTa ¢ y4eOHUKOM.
OT100p M cpaBHEHHE MaTepUasa 0 HECKOJIbKUM HUCTOYHHUKAM.
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8. Obobwenue u
cucmemamu3ayust 3HAHULL.

PaGora ¢ pa3naTouyHbIM MaTepHAIOM.
Pewenue 3anau.
3akperieHUe 3HaHUM 110 TEME.

9. Obobuenue u
cucmemamuzayus 3HaHull 00
OCHOBHbIX Kaaccax
HeOp2aHUYeCcKux 6eujecms.

Pabota ¢ pa3naTOYHBIM MaTepUAIIOM.
Pemenue 3agau.
3akperieHue 3HaHUil 110 TeMe.

10. Kpucmannuueckue
peuemxu.

Pabota ¢ pa3naToYHBIM MaTepUaIOM.
Caymanue oObsCHEHUH YUUTEIs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

12.  Yucmuvie esewecmea u
cmec.

Caymanue 0ObsCHEHUH YUUTEIs.
CamocTositenbHast paboTa ¢ y4eOHUKOM.
OT100p ¥ cpaBHEHHE MaTepuaa 0 HECKOJIbKUM HUCTOYHHUKAM.

13. Maccosas u obvemnas
001U KOMHNOHEHMOE CMECU.

AHanu3 GopMyL.

Pemenne TeKCTOBBIX KOJIMYECTBEHHBIX U KAUECTBEHHBIX 3a/1a4.
Crnymanue 0ObSICHEHUN yUUTEs.

14. Pacuemwl, ceéa3aHHbIE C
NOHAMUEM «OO0JIAN.

AHanu3 GopMyL.

PerieHne TEeKCTOBBIX KOJTMYECTBEHHBIX U KAYECTBEHHBIX 3a]1a4.
Crnymanue 0ObsICHEHUN yUUTEs.

15. Koumponvnas paboma Ne

3.

Pemienue 3a1anuii KOHTPOJIBLHON PAOOTHI.

H3zmenenus,
npoucxooauwjue
sewecmeamu (12 u).

C

1.  @usuueckue ssneHus 8
xumuu. Auanuz KOHMPOIbHOU
pabombi.

Pabota ¢ pa31aTOYHBIM MaTepUaJIOM.
Crnymanue oObSICHEHUN yUUTEs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

2. Xumuueckue peaxkyuu.

Crnymanue oObSICHEHUN yUUTENs.
CamocrodrenbHas paboTa ¢ yueOHUKOM.
OT160p U cpaBHEHHE MaTepHasa M0 HECKOJIbKUM HUCTOUYHUKAM.

3. Xumuyeckue ypasHeHusl.

Crnymanue oObsICHEHUN yUUTEs.
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CamocTosTenbHas paboTa ¢ y4eOHUKOM.
OTb60p ¥ cCpaBHEHHE MaTepHasa 1Mo HECKOJIbKIM UCTOYHUKAM.

4. Pacuemwvr no xumuveckum
VPA8HEHUSIM.

AHanu3 GopMmyi.

Perienne TEeKCTOBBIX KOIMYECTBEHHBIX M KAYECTBEHHBIX 3a7a4.
Crnynranue oObsICHEHUN yUUTEIIs.

5. Pacuemwvr no xumuveckum
VDABHEeHUsIM.

Ananu3 ¢popmyi.

Pemenne TeKCTOBBIX KOJIMYECTBEHHBIX U KaUECTBEHHBIX 3a/1a4.
Craymianue oObsSCHeHUN YIUTEIS.

6. Peaxyuu paznoorcenus.
PaGora ¢ pa3naTouHbIM MaTEpPHATIOM.

Caymanue oObsSCHEHUN YIUTEIIS.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.

7. Peaxyuu coeounenus.
Pabota ¢ pa3naToYHBIM MaTepUaIOM.

Caymanue oObsCHEHUH YUUTEIs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

8. Peaxyuu 3amewienusl. Crnymianvie 00bsICHEHUN yUUTETISI.
CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
OT60p ¥ cCpaBHEHHE MaTepHaa MO HECKOJIbLKHUM UCTOYHUKAM.

9. Peakyuu obmena. Caymanue oObsCHEHUN YUUTEs.
CamocrosiTenbHast paboTa ¢ yYeOHUKOM.
OT100p ¥ cpaBHEHHE MaTepUaa 0 HECKOJIbKUM HUCTOYHHUKAM.

10. Tunvl xumuyeckux peaxyui

. Pabora ¢ pa3naTouHbIM MaTepHaIOM.
Ha npumepe ceoucme 6000l.

Caymanue oObsCHEHUN YUUTEIS.
CamocTosTenbHas paboTa ¢ y4eOHUKOM.

11. Obobwenue 3uanuii no | Pabota B mapax.

meme «H3menenus, | Pabota B rpymnmax.
npoucxoosiyue ¢ | Pemenne 3anmau.
sewecmeamuy. [IpoBepka mosry4eHHbIX 3HaHUH.

IToaroToBKa K KOHTPOJIBHOMU paboTe.

12. Koumponvnaa paboma Ne | Pemienue 3ajaHuil KOHTPOJIbHOU pabOTHI.
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4.

Ilpocmeiimue
onepauuu
eéeuecmeamu
(xXumuueckuii
npakmuxym) (5 u).

1. Ilpaxmuueckas paboma Nel.
Ipuemvr obpawenus c
1a60pamopHuIM
0bopyoosanuem.

HaGmoienue 3a AeMOHCTpAIIUSIMU YIUTEIS.
OO0bsicHeHNE HAOIFOJaEMBIX SBJICHUI.

[TocTaHoBKa OIBITOB /1JIs1 AEMOHCTPALIMU KJIaccy.

BrinonHeHue npakTudeckoi paboThl.

2. Ilpaxmuueckas paboma Ne2 Hatuuk
. | Habmonenue 3a 1eMOHCTpaLusAMU YUUTEIIS.
Habniooenue 3a copaweii . TEMIEPATYPbI
N OObsicHeHNE HAOIIOHAEMBIX SIBJICHUIA. .
c6eqoll. IUTaTUHOBBIN
ITocTaHOBKA ONBITOB AJISl IEMOHCTPALIUH KJIACCY.
BrinosiHeHue npaktuyeckoil paboThl.
3. Ilpaxmuueckas paboma No3 Jatuuk BBICOKOM
Habmtonenue 3a 1eMOHCTpALUsIMU YUUTEIIS.
. Ananu3z nouwl u 600bi. TEMIEPATYPHI,

OO0bscHeHUE HAOIIOAEMBIX SBJICHUM.

ITocTanoBka ONBITOB I ACMOHCTpAalH KJIACCY.

BoinonHenue npaktuyeckoi paboThl.

Jlatuuk Temmepatyp
bl  IUIATUHOBBIA  —
U3MEpeHue
TEMIIEPaTyphI B
nporecce O0y4YeHMS
npremMam
BBIMTAPUBAHUS  BOJIBI
u3 00paslioB TOYBHI.
Hatuuk pH — pH —
U3MepeHue
BOJIOPOJHOTO
MOKa3aTessl BBITSHKKH
pacTBOpa MOYBbI

4. Ilpaxmuueckas paboma Ned Jatuuk BBICOKOM
HaGmronenue 3a 1eMOHCTpaus My yIUTETIS.
Ipusnaxu XUMUYECKUX N TEeMIIepaTyphl,
. OObscHeHNE HAOIIOAACMBIX SIBIICHHIA.
peakyu. Jatuuk
[TocTanOBKa OMBITOB JIJIsl AEMOHCTPAIIUU KJIACCY.
o TEeMIEPATYpPhI
BrinmonHenue npakTudeckoii paboThl. -
IUIATHHOBKIN, JlaTumk
pH —  npusHaku
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peakuuii o

U3MEHEHUIO  Cpeibl
(peakrus
HEUTpaIM3aIum)

5. Ilpaxmuueckas paboma Noj.
Ilpucomosnenue pacmeopa
caxapa u paciem e2o Maccosou
do.u 8 pacmeope.

Habmronenue 3a 1eMOHCTpaLMsIMU yUUTEIIS.
OOmbsicHeHNE HAOTIOIAEMBIX SBIICHHIA.
IlocTaHOBKA ONBITOB JJIs1 AEMOHCTPALUU KJIaccCy.
BrinosiHeHne npaktuyeckoil paboThl.

DJIeKTPOHHBIE BECHI,
Habop maboparopuu
'MA

Pacmeopenue.
Pacmeopvl. Peaxkuyuu
UOHHO20 oomena.
OKucaumenvHo-
éoccmanogumenbHble
peaxyuu(l1 u)

1. Pacmeopenue.
Pacmeopumocms  6ewgecms 6
8o0e.

Pabota c pa3gaTouHBIM MaTEpPHAIOM.
Craymanue oObsSCHEHUN YIUTEIIS.
CamocrodrenbHas padoTa ¢ yueOHUKOM.

2. 3/1C. OcnosHbie nonosicerus

™

Pabota c pa3gaTouHBIM MaTEpHAIOM.
Caymanue oObsSCHEHUN YIUTEIS.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

3. Honnvie ypasHenusl.

AHanu3 GopMyL.

PenieHne TeKCTOBBIX KOJIMUYECTBEHHBIX U KAYECTBEHHBIX 3a1a4.

Crnymanue 0ObSICHEHUH yUUTEs.

4. Kucnomeut, ux
Kaaccugpuxayus u c8ouUcmaa.

Pabota ¢ pa31aTOuHBIM MaTEPHATIOM.
Caymanue oObsCHEHUN YUUTES.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.

5. OcHnosanusi, ux
Kaaccuguxayus u ceoucmaa.

Pabota ¢ pa3iaTOYHBIM MaTepUAJIOM.
Crnymanue oObSICHEHUN yUUTENs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

6. Oxcuovl, ux knaccuguxayus
u ceolicmea.

Crnymanue oObSICHEHUN yUUTENs.
CamocrodrenbHas paboTta ¢ yueOHUKOM.
OT60p M cCpaBHEHNE MaTepHaIa IO HECKOJIbLKIUM HCTOYHUKAM.

JlaTuuk BBICOKOH
TEeMIIepaTyphl,
JlaTuuk
TEeMITepaTyphl
IJATHHOBBIA —  TIO
TOPEHUIO CKa3aHo
Bhilie, /latunk pH —
npu W3y4YEHUU
KHCIIOT U OCHOBaHUU
(cpena pactBopa).
JlaTuuk
3JIEKTPONPOBOTHOCTH
-U3y4YEHUE
MIPOBOJIUMOCTHU
pacTBOPOB
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7. Conu, ux kiaccuguxayus u
ceolcmeaa.

Crnyuranue oObsICHEHUN yUUTEIIS.
CamocrosrenbHas paboTa ¢ yueOHUKOM.

OT60p 1 CPAaBHCHUEC MaTCpHraJia 10 HCCKOJIBKUM HCTOYHUKAM.

8. I'enemuueckas c6:a3b medncoy
KAACCAMU BeUjecms.

Pabota ¢ pa3naTOYHBIM MaTepUAIIOM.
Crnyuranue oObsICHEHUN yUUTEIIS.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

9. OxucnumenvHo-
80CCMAHOBUMETIbLHBLE PEaKYUU.

Crnymranue oObsICHEHUN YUUTETIS.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

OT60p " CpaBHCHHEC MaTCpHaia 110 HCCKOJIbKMM UCTOYHUKAM.

10. Oboowenue u
cucmemamu3ayusi 3HAHUL No
meme « Pacmeopenue.

Pacmeopul. Peaxyuu uonno2o
oomena. OBP»y.

Pabora B mapax.

PaGora B rpynmax.

Pewenne 3anmau.

[IpoBepka nosy4yeHHbIX 3HAaHUU.
[ToaroroBka Kk KOHTPOJILHOM padoTE.

11. Konmponvnas paboma No 5

Pemenue 3ananuii KOHTPOJIBLHOM pabOTHI.

Ceoiicmea
INEKMPOIUMO8
(Xumuueckui
npakmukym) (4 u)

1. Ilpaxmuueckas paboma No
6. Hounvie peaxkyuu.

HaGmtonenue 3a 1eMOHCTpALUsIMH YUUTES.
OObscHeHne HaOMI0JaeMbIX SIBJICHUH.
IlocTaHOBKa ONBITOB JUJIs1 AEMOHCTPALMH KJIaccy.
BrinosnHeHne npakTuyeckoil paboThl.

2. Ilpakmuueckas paboma Ne HaTtuux
HaGmtonenue 3a 1eMOHCTpALUsIMH YUUTES.

7. Ycenosuss  npomexanus . TEeMITepaTypbl

N OOpsacHeHNEe HA0II0ACMBIX SIBJICHUI. .

XUMUYECKUX PeaKyull MedxHcoy IUTaTUHOBBIN

ITocTaHOBKA OMBITOB AJISl IEMOHCTPALIUH KJIACCY.
acmeopamu  21eKmpoIuUmo8 9

p P P BrImonHeHue npakTHYecKon paboTHI.

00 KOHYA.

3. Ilpakmuueckas paboma Ne Hatunk pH

8. Csoticmea Kuciom, okcuoos,
OCHOGAHUL U COTel.

HaGmronenue 3a 1eMOHCTpasIMy yIUTETIS.
OObsicHeHNE HAOTIOAAEMBIX SIBICHUIA.
[TocTaHOBKA OIIBITOB JIJIS ICMOHCTPAITUH KJIaccy.
BrinonHenue npakTudeckoil paboThl.

4. Ilpakmuueckas paboma Ne
9. Pewenue

HalGmronenue 3a 1eMOHCTpaUsIMU yUUTETIS.
O0bscHeHre HAOIIOJaEMBIX SBJICHUM.
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IKCnepumenmaibHovlx 3a0ad.

IlocTaHOBKA ONBITOB JJIs1 AEMOHCTPALMHU KJIaccCy.
BrinonHenue npakTuyeckon paboThlI.

3aknrouenue (4 u)

1.0606wenue u
cucmemamu3ayusi 3HAHUN NO
yuebnuxy xumuu 3a 8 Kkiacc.

Pabota B mapax.

Pabora B rpymmax.

Pemenue 3amau.

[IpoBepka nony4YeHHBIX 3HAHUM.
[ToaroroBka K KOHTPOJILHOM padboTE.

2.0600wenue u
cucmemamu3ayus 3HAHUNL NO
VueOHuKy xumuu 3a 8 K1acc.

Pa6ora B mapax.

PaGora B rpynmax.

Pewenne 3anmau.

[IpoBepka nosy4yeHHbIX 3HAaHUU.
[ToaroroBka Kk KOHTPOJIBHOM padoTE.

3. Hmocosass KoHmponvHas
paboma no xumuu 3a 8 Knacc.

Pemenue 3ananuii KOHTPOJIBLHOM pabOTHI.

4. Ananuz KOHMPOIbHOU
pabomet. Paboma Hao
owubKamu.

Amnanus ommooK.

AHanu3 KOHTPOJIbHOM pabOTHI.
Pabota Hajg omrmOKaMH.
Pemenne 3amauq.

Cnymanue 0ObSICHeHUI yUUTENS.

9 KJIACC (68 YACOB)
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Ha3zeanue pazoena,
KoJluuecmeo uacoe

Tema ypoka.

OcnoéHnbvle 6uobl 0esasmeabHOCmu

ooyuarowuxcsn

Hcnonvzosanue
00opyoosanus
uenmpa «Touka
Pocma»

Oowan 1. Xapaxmepucmuka xumuyeckoeo | CiymaHue oObICHEHUN YUUTEIIA.
XxXapakmepucmuka onemenma  Ha  ocHogaHuu  ezo | CamocTrosTenbHas padoTa ¢ yUeOHUKOM.
XUMUYECKUX IJIEMEHM OB | NOJIOJCEHUS 8 Ilepuoouuecrxon | Pabora ¢ Tabnuieit Menaeneena.

(4 u). cucmeme J[. U. Menoeneesa. PaboTa ¢ kapToukamu.

2. Xapaxmepucmuka Xumuueckoco

onemenma  Ha  OocHogéanuu  e2o | CaMocTosITeIbHAS padoTa C YUeOHUKOM.
NON0JCEeHUs 6  Ilepuoouueckoii | Pabota c Tabnuneit Menneneena.
cucmeme /. U. Menoeneesa. PaboTa ¢ kapToukamu.

Cnymianue oObACHEHUN yUUTEs.

3. Xapaxmepucmuxa Xumuueckoz2o

Cnymanue oObCHEHUN yUUTENs.

JsleMeHma no  Kuciomuo-ochosHvim | CaMocTosITenbHas padoTta ¢ y4eOHUKOM.
ceoticmeam obpa3zyembix um | Pabora ¢ Tabnuueit Menneneesa.
CcoeOuHeHUl. Pabora ¢ kapToukamu.
4. Ilepuoouueckui ~ 3axon  u | Ciaymanue OObSICHEHUN YIUTENS.
Ilepuoouueckas cucmema | CamocTosATeIbHAs padoTa ¢ YYEOHUKOM.
xumuueckux  onemenmos J[. M. | Pabora c Tabnuieir Menneneena.
Menoeneesa. Pabora ¢ kapToukamu.

Memannwt (13 u) 1. Ilonoxcenue  memannioe ¢ | Ciymanue oObSICHEHUH YUUTEIS.
Ilepuoouueckoti cucmeme | CamocTrosiTeNnbHas padoTa ¢ yUeOHUKOM.

I U Menoeneesa u cmpoenue ux

amomaoe.

Pabora ¢ Tabauueit Menneneesa.
Pabora ¢ kapToukamu.
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2. Xumuueckue c8oticmea Memaios. JlaTuamk
Pabora ¢ pa3aTouyHbIM MaTepHaIOM.
. TEMIEPATYPhI
Crnymanue oObsICHEHUH yunTeNsl. .
IUIATUHOBBIN
CamocTtosaTrenbHas paboTa ¢ y4eOHUKOM.
3. llonyuenue memannos. Kopposusa | Cnyimanue 0ObsICHEHUN yUUTENS.
Memanios. CamocTtosaTenbHas padoTa ¢ y4eOHUKOM.
Otbop M cpaBHEHHME MaTepuajlia IO HECKOJIbKUM
HCTOYHUKAM.
4. ll]enounvie memannul. Cnymianue 00bsICHEHUN YUUTETIS. Hatunk
CamocTtosaTenbHas paboTa ¢ y4eOHUKOM. TEeMIEPaTyphl
Ot6op W cpaBHEHHME MaTepualia IO HECKOJbKUM | IUIATUHOBBIN

HNCTOYHHKAM.

5. l]enounvie memannol.

Pemenune 3anay.
PaboTta o kapToukam.
Pemenne XuMU4eCKUX ypaBHEHMI.

6. Bepunnuii, MazHul u
WeNIOUHO3EMEbHbLE MEMAIbL.

Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.
Cnymianue oObsCHEHUN yUUTeNs.
CamocTrodarenbHas padoTa ¢ y4eOHUKOM.

7. Bepunnuii, MA2HUU u
wenouHo3eMelbHble MEemaJlibl.

Pemenue 3anay.
Pabora o kapToukam.
Pemenne XuMHUYECKUX YpPaBHEHUIA.

8. Anromunuii.

PaboTa ¢ pa31aTOYHBIM MaTepUaIOM.
Crnymanue 0ObsICHEHUI yunuTes..
CamocrosTenbHas paboTa ¢ yueOHUKOM.

9. Amomunuil.

Pemnrenne 3amau.
PaboTa o kapToukam.
Pemenne XuMU4eCKUX ypaBHEHMIA.
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10. XKeneso.

Cnymianve o0bsICHEHUN YUUTETIS.
CamocrosTenpHas paboTa ¢ yueOHUKOM.
OO0bsicHeHNE HAOIIOJaeEMBIX SIBJICHUN.

11. 3akpennenue u cucmemamusayusi
3Hauuil no enase nepsou « Memannovly.

Pa6oTa B mapax.

Pabora B rpynmnax.

Pemenne 3amau.

[IpoBepka nosy4YEeHHBIX 3HAHUM.
ITonroroBKka K KOHTPOJIBHOM paboTe.

12.  Koumpoavnas  paboma Nel
«Memannwvi».

Pemenue 3amannii KOHTPOJIHHOM pabOTHI.

13. Ananuz koumpoavHot pabomol.

AnHanus ommooK.

AHann3 KOHTPOJIBHOH pabOTHI.
Pabora Hag ommoOKkamMu.
Pemenue 3amau.

Crnymanue oObsICHEHUH yUUTeNsl.
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Ceoiicmea memannoe u
ux COeOUHEeHUIl
(xXumuueckuii
npakmukym)(3 u).

Nel.
yenouxu

Ilpakxmuueckasn
Ocywecmenenue
XUMUYECKUX NpespaujeHul.

paboma

HaOnronenue 3a 1eMOHCTpaUsIMU yUUTEIS.
OO0pscHeHHEe HAOTIO1aeMBbIX SIBIICHHM.
ITocraHOBKA OMBITOB 711 AEMOHCTPALMU KJlaccy.
Beinonnenue npakTHYecKon paboThl.

JlaTunk BBICOKOM
temneparypsl, Jlarumk
TeMIrepaTypbl
TJIATUHOBBIM -
U3MEpPEHUE
TEeMIIepaTyphl
epexoa0B
AJIOTPOITHBIX
Moau UK
U3MEpPECHHE
TEeMIIepaTypbl
TIJIABJICHUS BEIIIECTB.

cephl;

Ilpaxmuueckasn paboma Ne2.
Ilonyuenue u ceolicmeéa coeouneHutl
Memanios.

HaGnronenue 3a 1€eMOHCTpALUsIMH yUUTEIs.
OObsicHeHHE HA0JI0/1aeMBbIX SIBJICHUMH.
ITocraHOBKa OMBITOB JIJIs1 IEMOHCTPALIMU Kilaccy.
BrinosHeHne npakTuyeckoi paboThl.

Ilpakmuueckas paboma No3.
OxcnepumenmanvHvle  3a0a4yu No
PACNO3HABAHUIO u NOIYYeHUr
seuecms.

HaGnronenue 3a 1€eMOHCTPALUSIMH YUUTES.
O0BacHeHne HAOIIOAAEMBIX SIBJIEHUM.
ITocraHOBKa OMBITOB JIJIs1 IEMOHCTPALIMU KJlaccy.
BrinonHeHne npakTuyeckoil paboThl.

Hememannwt (26 u)

1. Hememannvl: amomvl u npocmule
sewecmea. Kucnopoo, o3on, 6030yx.

Cnymianue oObCHEHUN yUUTENs.

CamocTrodarenbHas padoTa ¢ y4eOHUKOM.

OT10op M cpaBHEHHE MaTepHuajga IO HECKOJIbKUM
HCTOYHHKAaM.

JlaTumK BBICOKOM
TeMIiepatypsl, JlaTuuk
TEMIIEPATYPHI
IJIaTUHOBBIA-U3MEPEHUE
TEMIIEPATYPbI
MIepEX0/I0B
AJJIOTPOIIHBIX
Moau (KA
U3MEPEHUE
TEeMITepaTyphl
IUIABJICHUS BELIECTB.

Cephl;
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2. Hememannu:. Xumuyeckue

ceolcmea HemMemanios.

Penrenne 3amau.
Pabora o kapToukam.
Penienne XuMU4eCKUX ypaBHEHUM.

3. Xumuueckue snemenmsl 8 Kiemrax
HCUBDBIX OP2cAHU3IMOE.

PaboTa ¢ pa3naTOYHBIM MaTEpUAIOM.
Cnymianve o0bsICHEHUH YUIUTETIS.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.

4. Booopoo.

Penrenue 3amau.
Pabora no kapToukam.
Permennie xuMu4eckux ypaBHEHHI.

5. I'anocenwi.

Crnymianue oObACHEHUN yUUTEs.
CamocrosiTenpHas paboTa ¢ yaeOHUKOM.
O0BgacHeHne HAOIIONAEMBIX SIBIICHU.

6. CoeduHerus 2a102eH08.

Pemenune 3agau.
Pabora no kapToukam.
Pemenne XuMHUYECKUX YpPaBHEHUIA.

7. Ionyuenue eanoeenos. | Ciymanue oObsICHEHUH yUUTeEIs.

buonozuuecroe 3Hauenue u | CamocrosTenbHas paboTa ¢ yueOHUKOM.

npumenenue  e2anozenos  u  ux | OTOOp M cpaBHEHHE MaTepualla IO HECKOJbKHM

COeOUuHeHUl. HCTOYHUKAM.

8. Kucnopoo. JlaTunk BBICOKOU

PaboTa ¢ pa31aTOYHBIM MaTepUaIOM.
Crnymanue oObsICHEHUH yunuTeNsl.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

TEMIEPATYPHI,
TEMIIEPATYPHI
IJIaTUHOBBIA-U3MEPEHUE
TEMIIEPATYPbI
MIepEX0/I0B
AJJIOTPOIIHBIX
MoauuKaIui CEpBHI;
U3MEPEHUE TEMIIEPATYP
bl TUIABJICHUSI BEMIECTB.

Jatuuk
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9. Koumponvras paboma Ne2

Pemenue 3amanuii KOHTPOJIBHOM pabOTHI.

10. Cepa.

Cnymanue oObsICHEHUH yunuTeNs..
CamocTosTeabHas padoTa ¢ Y4eOHUKOM.
OObscHeHre HAOIIOAAEMBIX SIBICHHH.

JlaT4uK BBICOKOM
temneparypsl, Jlatumk
TeMIEpaTypbl
MJIATUHOBBIM-U3MEPEHUE
TeMIepaTypbl
Mepexoa0B
AJUIOTPOITHBIX
Moau UK CepBhl;
U3MEpEHNE
TEeMIIepaTypbl
TIJIaBJICHMS BEIIECTB.

11. Coedunenus cepuoi.

Cnymianue oObACHEHUN yUUTEs.

CamocTrodarenbHas padoTa ¢ y4eOHUKOM.

OT10op M cpaBHEHHE MaTepHajga MO HECKOJIbKUM
HCTOYHUKAM.

12. Cepnas kucnoma.

Crnymanue oObsICHEHUI yUnTeNs.
CamocTtodaTrenbHas paboTa ¢ y4eOHUKOM.
OO0bsicHeHHE HAOIIONaEMBIX SABJICHUN.

Harunk pH

13. Azom.

Pemenue 3anay.
Pabora no kapToukam.
Pelenne XuMU4eCKUX ypaBHEHUIA.

14. Ammuax.

Crnymanue 0ObsICHEHUI yunuTes..
CamocTtosaTenbHas padoTa ¢ y4eOHUKOM.
O0BacHeHne HAOIIOAAEMBIX SIBJIEHUM.

Hatunk pH
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15. Conu ammonus.

Cnymianve o0bsICHEHUN YUUTETIS.
CamocrosTenpHas paboTa ¢ yueOHUKOM.
OO0bsicHeHNE HAOIIOJaeEMBIX SIBJICHUN.

16. Kucnopoousie coedunenus azoma.

Crnymanue 0ObsICHEHUH yUnTeNsl.

CamocrosiTenbHas padoTa ¢ yueOHUKOM.

Orbop M cpaBHEHHME MaTepHalia IO HECKOJbKUM
HCTOYHUKAM.

17. Docgop u eco coedunenus.

Pabota ¢ pa3gaTouHBIM MaTEpPHATIOM.
Cnymianue oObACHEHUN yUUTEs.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.

Jatuuk
TEeMIIepaTypbl
IUIATUHOBLIN

18. @ocgop u eco coeounenus.

Pemenune 3agau.
Pabora no kapToukam.
Pelenrne XuMu4ecKkux ypaBHEHHIA.

19. Venepoo. Cnymianue oObACHEHUN yUUTEs.
CamocTrosaTrenbHas padoTa ¢ y4eOHHUKOM.
OO0BbscHeHHEe HAOII01aeMBbIX SBJICHUH.

20. Kucnopoonwvie coeduneHnus | Pemenue 3agad.

yenepooa. PaboTa o kapToukam.

Pemenne XuMU4eCKUX ypaBHEHMIA.

21. Kpemnuii u e2o coeOuHeHusl.

Crnymanue oObsICHEHUH yunuTeNsl.
CamocTtosaTenbHas padoTa ¢ y4eOHUKOM.
O0BacHeHne HAOIIOAAEMBIX SIBJIEHUM.

22. Cunukammas npoMblUIEHHOCHb.

Crnymianue oObSCHEHUN yIUTEs.

CamocTtosaTenbHas paboTa ¢ y4eOHUKOM.

OT1bop © cpaBHEHHE MaTepHaja MO HECKOJIbKUM
HCTOYHHUKAM.
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23. Obobwarowuii ypok no meme
«Hememannwvi».

Pa6oTa B mapax.

Pabora B rpynmnax.

Penrenue 3apgau.

[IpoBepka noNy4YEeHHBIX 3HAHUM.
IToaroroBka K KOHTPOJILHOM padoTe.

24. Obobwarowuii ypok no meme
«Hememannwvi .

PaGota B nmapax.

PaboTa B rpynmax.

Pemenune 3anmau.

[TpoBepka MOTyYCHHBIX 3HAHHIA.
[TonroToBKa K KOHTPOJILHOU paboTe.

25. Koumponvuas paboma Ne 3.

Pemenue 3ananuii KOHTPOJIBHOM pabOTHI.

26. Ananuz KOHMPOILHOU PAOOMbL.

Amnanus omuooK.

AHanan3 KOHTPOJIbHOM paboThI.
PaboTta Haxg ommoOKaMu.
Pemenwne 3agad.

Crnymanue oObsICHeHHI yUnTeNs.

Ceolicmea Hememannios
u ux coeounenuii (3 u).

Ilpaxmuueckasn paboma Nod.
Oxcnepumenmanvhvle  3a0auu no
meme «llooepynna kuciopooa.

Habmtoienue 3a 1eMOHCTpalusiMU yUUTES.
OO0bsicHeHHE HAOIIOJaEMBIX SABJICHUN.

[TocTaHOBKa OMBITOB /7Sl IEMOHCTPALIMU KJlaccy.

Brinonaexnue HpaKTquCKOﬁ pa60TBI.

Ilpaxmuueckasn paboma No5.
Habmtoienue 3a 1eMOHCTpalusIMU yUUTES.

Oxcnepumenmanvhvle  3a0auu no .
OObsicHeHHEe HAOI0IaeMBIX SBJICHHIA.

meme  «llooepynnvr  azoma  u I

5 OCTAHOBKA OTIBITOB JIJIS ISMOHCTPAITUH KJIaccy.
271EPO0a». .

yenep BrimonHeHne npakTudeckoil paboThl.

Ilpaxmuueckas paboma Noé. DNEeKTPOHHBIE
Habmroienue 3a 1eMOHCTpAIUSIMU yUUTEIIS.

Ionyuenue, cooupanue u o BECHI, Habop
O0BacHeHne HAOIIOAAEMBIX SIBJIEHUM.

pacnosnasanue 2a308. naboparopuu ['MA

ITocTaHOBKA OIBITOB JJIS ACMOHCTpAalH KJIAacCCy.
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BrlmmotHeHNE PaKTHYECKOMN pabOoTHI.

Opzanuueckue
sewecmea (13 u)

1. Ilpeomem opeanuueckou Xumuu.

Cnymanue oObsICHEHUH yunTeNs..

CamocrosiTenbHas padoTa ¢ yueOHUKOM.

Otbop M cpaBHEHHME MaTepualia IO HECKOJbKUM
HCTOYHUKAM.

2. Ilpedenvhbie yeneso000poobi.

Crnymanue oObsICHEHUH yuuTensl.
CocraBieHne XUMHYECKUX POpMyII.
PaGota B mapax.

Pabora y nocku.

3. Henpeoenvuoie yene6000pooul.

Crnymanue oObsICHeHUI yUnuTeNs.
CocraBieHne XUMHYECKUX POpMYyII.
PaGota B mapax.

Pabora y nocku.

4. Cnupmu. Cnymianue oObACHEHUN yUUTEs. Haruuk pH
CamocTtodaTrenbHas padoTa ¢ y4eOHUKOM.
OT10op M cpaBHEHHE MaTepHajga MO HECKOJIbKUM
HCTOYHUKAM.

5. IIpeodenvrnvie  oonoocHoguvie | Ciaylianue 0ObICHEHUN YIUTENs. Hatunk pH

Kap60H06’bl€ Kucjionisol.

CocraBneHne XUMHYECKUX pOpMyII.
Pabota B mapax.
Pabota y nocku.

6. Cnoorcnvie 2¢hupoi. Kupoi.

Cnymianue oObACHEHUN yUUTENs.
CocraBneHrne XUMHYECKUX GOpMYyII.
Pab6ota B mapax.

Pabota y nockwu.

7. Amunoxuciomsl u OenKu.

PaboTta ¢ pa31aTOYHBIM MaTEpUAIOM.
Crnymanue oObsICHEHUH yuuTes..
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
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8. Amunokuciomsl u 6enxKu.

Cnymianve o0bsICHEHUN YUUTETIS.
CocraBieHne XUMHIECKUX (HopMy.
Pa6oTa B mapax.

Pabota y nocku.

9. Vanesoowi.

Cnymianve o0bsICHEHUN YUUTETIS.
CocraBieHne XUMHIECKUX (HopMyI.
Pa6oTa B mapax.

Pabota y nocku.

10. Ilonumepeol.

Crnymanue oObsICHeHUI yUuTeNs.
CocraBneHne XUMHIECKUX (HopMyII.
Pa6oTa B mapax.

Pabota y nocku.

11. Obobwarwuii ypox no meme
«Opeanuueckue sewecmeay.

Pa6oTa B mapax.

Pabora B rpynmnax.

Pemenne 3amau.

[IpoBepka noy4YEeHHBIX 3HAHUM.
ITonroToBKka K KOHTPOJIBHOM paboTe.

12. Koumponvhnas paboma Ne4.

Pemenue 3ananuii KOHTPOJIHHOM PaObOTHI.

13. Ananuz koumpoavrot pabomut.

Ananus ommooK.

AHann3 KOHTPOJIBbHOH paboTHI.
Pabora Hag ommoOkaMu.
Pemenue 3amau.

Crnymanue oObsICHEHUH yuuTeNsl.

3akpennenue (6u)

1. Ilepuoouueckuti  3aKoH u
Ilepuoouuecxas cucmema
XUMUYECKUX 2/1eMeHmo8 JLH.
Menoeneesa.

Pab6ota B mapax.

Pabora B rpynmnax.

Pemenune 3anmau.

ITpoBepka Moy4YEeHHBIX 3HAHUM.
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2. Cmpoenue sewecmaa. [ToaroToBKa K KOHTPOJILHOM padoTe.

3. Xumuueckue peaxyuu.

4. Knaccol xumuueckux coeOuHenull 8

ceeme TO]].
5. Umoeosas konmponvhas paboma. Pemenue 3aganuii KOHTPOJIBHOM pabOTHI.
6.Ananuz KoHmpoILHOU pabomai. AHanu3 omumooK.

AHanan3 KOHTPOJIbHOHN paboThI.
PaboTta Haxg ommoOKaMu.
Pemenwne 3agad.

Crnymanue 0ObsICHeHHI yUuTeNs.

P w
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Xumust. 8 kiace: yued. s obuieobpaszosar. yupexaenuii / O.C. I'abpuenss. — 17-e usn., crepeorun. — M. : lpoda, 2011. — 270, [2]
C.: W

Kyspmenko H.E. Hauana xumun. CoBpeMeHHBIN Kypc JUIs TOCTynaromux B By3bl. T. 1: ydyeOHoe mocobue — 13-e u3n., crepeoTu. —
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