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HNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma 00s3aTeNIbHOrO ydeOHOro mpeamera «XuMus» pa3paboTaHa B
coorBercTBHH ¢ TpeboBanusiMu @I'OC OO0 u ¢ yuerom Ipumepnoii OOIT OOO.

_Oomasn xapakrepuctuxka npeamera «XUMMUSA»

Tak xak XuMusI — HayKa 5KCIICPUMCHTAJIbHAA, 06yan01uHec;1 JOJDKHBI OBJIAACTh TaKHUMMU
MO3HABATEIbHBIMU YU€OHBIMH JCHCTBHUS- MM, KaK OKCIEPUMEHT, HaOIIOACHHE, H3MEpeHHE,
OIMCaHMe, MOJICIIMPOBAaHUE, TUIOTE3a, BBIBOJA. B mporecce u3ydeHus Kypca y OOydarommxcs
MPOJOKAIOT (POPMUPOBATHCS yMEHHS CTaBUTh BOMNPOCHL, OOBSICHATH, KiIacCU(ULIHUPOBATD,
CpaBHHBATbL, OHNPCACIATH HWCTOYHUKHU I/IH(i)OpMaL[I/II/I, nojiydyatb M aHaJIU3UPOBATH Cé, I'OTOBUTH
MH(OPMALIMOHHBIA TPOAYKT, TPE3EHTOBaTh €ro M BecTu Auckyccuto. CrenoBarenbHO,
HGHTGHBHOCTHBIﬁ moaxoJq B HU3YYCHUU XUMHU CHOCO6CTByeT JOCTHMOKCHUIO JIMYHOCTHBIX,
MpeIMETHBIX ¥ METaIllpeIMETHBIX 00pa30BaTeNbHbBIX PE3YIbTATOB.

B ocHOBY Kypca MOJI0KEHBI CIeTYIONIe HeH:

* MaTepuaibHOE €AMHCTBO M B3aUMOCBS3b 0OBEKTOB U SIBICHUN TPUPOJIBI;
o BeAylIasa poJib TCOPECTUUCCKUX 3HAHUHU JJIsA 00BSICHEHUS U IMPOTrHO3UPOBAHUA XUMHUYCCKUX

SIBJIIGHUH, OLIEHKU UX MPAKTUYECKON 3HAYUMOCTH;

o B3aMMOCBSI3b KAUECTBCHHOM MW  KOJHMYECTBECHHOM CTOPOH XHMHYCCKHUX 00 eKToB

MaTepUaIbHOTO MUPA;

® pPasBUTHUC XUMHUYECKOU HAayYKH M IPOU3BOACTBO XMMHYCCKHUX BCHICCTB W MATCPHUATIOB JIA
yIIOBJIETBOPEHHS HACYIIHBIX MOTPeOHOCTEN ueroBeKa M O0IecTBa, PEHICHUs TT00aTIbHBIX
po0JIeM COBPEMEHHOCTH;

* TEHETHUYeCKas CBsI3b MEX]y BelIECTBaMHU.

Hesaun uzyvyenus npeamera «XUMMHUA»

*  Qopmuposanue y ydaluluxcsi XMMHUYECKOM KapTUHbI MHpa KaK OPraHWYECKOW YacTH €ro
LEJIOCTHOU €CTECTBEHHO-HAy4YHON KAPTUHBI.

* Pa3zeumue T03HABaTEIbHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
y4dallluXxcsl B IPOLECCEe U3YYEHHUs UMU XUMUYECKOM HAayKH U €€ BKJIaJa B COBPEMEHHBIN
Hay4YHO-TEXHUYECKUH Tporpecc; (opMHpOBaHME BaKHEHIIMX JIOTUYECKUX OIepaiuil
MBILUIEHUS (aHaJU3, CUHTE3, 0000IIeHne, KOHKpPEeTU3alus, CpaBHEHUE U JIp.) B Ipolecce
IIO3HAHMS CHCTEMBl BA)KHEMIIMX IOHATHM, 3aKOHOB M TEOPUM O COCTaBe, CTPOCHUU H
CBOMCTBAaX XMMUYECKUX BEIICCTB.

* BocnumaHnue yO€XIEHHOCTU B TOM, YTO MPUMEHEHHUE IOJYYEHHbIX 3HAHUNH M YMEHUU IO
XUMHUU SBISIETCA OOBEKTUBHON HEOOXOAUMOCTBIO Ul 0€30MacHON paboThl C BEIECTBAMU U
MaTepuagamu B ObITY M Ha IIPOU3BO/JICTBE.

* [Ipoexmuposanue u pearuzayus  BBITYCKHUKAMHU OCHOBHOM  IIKOJIBI JINYHOU
0o0pa30BaTeNbHON TpaeKTOpUHU: BBIOOP mNpodmiss OOydeHHs B CTapLIel IIKoJIe WIH
poeCCHOHATLHOTO 00Pa30BaTEIBLHOIO YUPEKICHHS.

*  Ogradenue K0UeBbIMU KOMREMEeHYUuAMU: YIeOHO-TI03HaBaTeIbHbIMU, NH-
(opMaMOHHBIMH, IIEHHOCTHO-CMBICJIOBBIMHU, KOMMYHHKATHBHBIMH.

MecTto yuedoHoro npeamera «XUMMUSA» B yueOHOM m1aHe

denepanbHBI TOCYIapCTBEHHBIM 00pa30BaTENIbHBIA CTAHIAPT MPEAyCMAaTPUBAET U3YUYCHHUE Kypca
XUMHH B OCHOBHOMW IIKOJIE KaK COCTaBHOW YacTH MpeaMeTHOW obOnactu «EcTecTBeHHO-HAay4YHBIE
MPEIMETHD.

Kypc paccuntan Ha o0sizaTenpHOe M3ydeHUe mpeaMera B 00béme 140 yueOHBIX yacoB o 2 4aca B
Heneno B 8—9 kiaccax.

IIporpamMmma BoCIMTAHMS OTPA’XKEHA B JIMYHOCTHBIX pe3yJibTaTax




1. COAEP’) KAHUE YYEBHOTI'O IIPEIMETA «XUMMUSA»

8 KJIACC

IlepBonayajbHBIe XUMHYECKHE TOHATHS

[Ipeamer xumuun. Ponp xuMuu B KW3HMU 4esloBeka. Tena u BemectBa. PuU3NUECKUEe CBOKCTBA
BelIeCTB. ArperatHoe cocrosisHue BeulecTB. [loHATHE 0 MeToJaxX NO3HAHMUS B XUMHHM. XUMHS B
cucreMe Hayk. YucThble BemecTBa U cMecu. CrocoOsbl pa3zieneHus cMeceil.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 31€eMEHThl. CUMBOJIBI XUMUYECKUX AJIeMEHTOB. IIpocThie u
CJIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumuueckass popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX AJIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BeniecTB. OTHOCUTENbHas aToMHasg Macca. OTHOCUTENIBHAas MOJIEKYJISIpHas Macca.
MaccoBast 1011 XMMHUYECKOT'0 3JIEMEHTA B COEIMHEHUU.

Ousnyeckue M XHMUYECKUE SBJICHHMsA. XHMHUYECKas peakuuss M €€ INPU3HAKU. 3aKOH
COXpaHEHHMsS Macchl BELIECTB. XHMMHUYECKHe ypaBHeHHMA. Kiaccupukamuss XMMHYECKHX pPeaKIuii
(coemuHeHus, pa3IoKEeHHs, 3aMeITeHUsI, 0OMEHA).

XHMHYECKHI IKCIEPUMEHT: 3HAKOMCTBO C XMMMUYECKOH IMOCYyJI0M, ¢ MpaBUjaMu padOThl B
nabopaTopuu U npuéMamu oOpalleHus ¢ Ja0opaToOpHbIM 00OPYAOBaHHEM; U3YYE€HUE U ONHCAHHE
(bu3nIeCcKUX CBOMCTB 00pa3Ii0B HEOPTaHMYECKUX BEIIECTB; HaOmroneHue pu3nyeckux (TIaBIeHUE
BOCKa, TasHUE JIbJ1a, paCTUPAaHUE caxapa B CTYIKe, KHIIEHHE U KOHJEHCALU BOJAbI) U XMMUYECKHX
(ropeHue cBeuH, MPOKATMBAHUE METHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTOMN) SIBIICHUIA,
HaOJII0IeHWe M ONMCaHHE IPU3HAKOB MPOTEKAHMS XMMHUYECKHUX peakiuil (paszioeHue caxapa,
B3alMOJICIICTBUE CEPHON KUCIOTHI C XJIOpUIOM Oapus, pasnoxkeHue rugpokcuna menu(ll) mpu
HarpeBaHuu, B3auMojeiicTBue xene3a c pactBopoM coiu meau(Il)); wm3yuenuwe crnocoboB
pasneneHus cmecedl (C IMOMOLIbI0 MarHuTa, (UIBTPOBAaHUE, BbIAPUBAHUE, AUCTUIUIALINSL,
xpomarorpadusi), IpoBe€HNE OUUCTKU MOBAPEHHON COMM; HAOJIIOIEHUE U OIMCAHUE PEe3yJbTaTOB
IIPOBEACHUS OIIbITA, WIUTFOCTPUPYIOLIErO 3aKOH COXPAaHEHMsI MACCHI; CO3AAHUE MOJEIEU MOJIEKYII
(IIapoCTepIKHEBBIX ).

Baneiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3znyx — cmech rasoB. CocraB Bo3ayxa. Kucmopony — 31eMEHT M IIPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoaa B mpupoje, Gpuandeckue M XUMHUYECKUE CBOMCTBA (peaklUu TOPEHHUS).
Oxcunpl. Ilpumenenune xkucinopoga. CrocoObl MOMyYeHHMsI KHUCIOpoJa B JIabOpaTopuu U
npoMbliIeHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — amioTponHas Mojaudukanus
KHCIIOpOJIa.

TemoBoit 3¢pdeKT XUMHUYECKONW peakluH, TEPMOXMMHMUYECKHE YypaBHEHHUS, D3K30- U
OHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: yroJb M MeETaH. 3arps3HEHUE BO3JyXa, YCHIEHUE
apHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — anemeHT u npoctoe BeecTBo. HaxoxkaeHue Boiopo/ia B MpUpoe, PU3HUecKue 1
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIOCOObI nonydeHus. Kucinotsl u conu.

Konnuectso BemecTBa. Monb. MossspHas macca. 3akoH ABOTapo.

Mossipabliii 00b€M ra3oB. Pacu€Tel 10 XUMUYECKUM ypaBHE HUSIM.

@®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopbl. HaceleHHble H
HEHACBILIEHHbIE PACTBOPBL. Pacmeopumocmv eewjecmé 6 6ode. MaccoBas 10Js BellecTBa B
pactBope. XuMHUecKkue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B NPHUPOAE U B JKU3HU
yenoBeka. KpyroBopoT BoIbl B MpHpoje. 3arps3HEHHE MNPUPOAHbIX BojA. OXxpaHa M OUYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanmss Heopranmueckux coeaumHeHuit. Oxcunpl. Kiaccudukammss  oKCHIoB:
cosieoOpa3ymome (OCHOBHBIE, KUCIOTHbIE, aM(pOTepHbIe) U HecoleoOpasyromue. HomeHnknatypa
OKCHJIOB (MEXIyHapoJHas M TpuBUaibHas). PU3NYECKHE U XMMHYECKHE CBOWCTBAa OKCHJOB.
ITony4yenue okcuaoB.

OcHoBanus. Kiaccupukanust ocHOBaHM: IIENOYM UM HEPACTBOPUMBIE  OCHOBAHMSL.
Homenknarypa ocHOBaHHMI (MeXayHapoJHas M TpuBHanbHas). dusznyeckne M XHUMHUYECKHE
cBOMCTBa OCHOBaHUH. [losryuenre ocHOBaHMIA.



Kucnotsl. Knaccudukanus kucnor. HoMmenkinaTypa Kuciaot (MexXa1yHapOaAHAs U TPUBHAIbHAS).
Ou3nYecKue M XHUMHUYECKHE CBOWCTBAa KuCHIOT. Psn aktuBHoctu merauioB H. H. bekerosa.
[Tonyyenue KucioT.

Conu. Homenkuarypa cosueil (MexayHapoaHasi U TPUBHAJIbHAS).

®dusnyecKre U XMMU4YecKue cBoiicTBa coneil. [lomyuenue coneil.

['eneTnueckast cBsI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

XMMHYECKHUI IKCIIEPUMEHT: KaueCTBEHHOE OIPEEIICHUE COIepKaHUs KUCIOPOIa B BO3/1yX€E;
NojlydyeHue, coOupaHue, paclo3HaBaHHE U M3YYCHHE CBOMCTB KHCIOPOJa; HAOIIOJCHHE
B3aUMOJICHCTBUSL BEUIECTB C KHUCJIOPOJOM M YCIIOBHS BO3HUKHOBEHMS U IPEKPAIICHHS TOPEHUS
(nmoskapa); o3HaKOMJIEHHE ¢ 00pa3llaMHi OKCHJIOB M OMKMCAHHE WX CBOMCTB; MOJIydeHHE, cCOOUpaHue,
pacrno3HaBaHHe U W3YYEHHE CBOMCTB BOJOpOAa (TOpEeHHE); B3aUMOJICICTBIE BOJOPOIa C OKCHIOM
meau(Il) (BO3MOXKHO UCHONB30BAaHUE BHUACOMATEPUAIOB); HAOIIOIEHUE OOpPA3IOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEAOBaHUE OCOOEHHOCTEH pACTBOPEHHS BEIIECTB C Pa3IU4YHON
PacTBOPUMOCTBIO; MTPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MACCOBOM JOJIEM PACTBOPEHHOIO
BEIIECTBA; B3aMO/ICHCTBUE BOJBI C METAJJIaMH (HaTPUEM U KaJIbLIieM) (BO3MOKHO HUCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); OIPEAEICHUE PAaCTBOPOB KHCIOT M IIENOYEH C IOMOIIBI0 HMHJUKATOPOB;
UCCleIoBaHie 00pa3lioB HEOPraHUYECKUX BEUIECTB PA3IUYHBIX KJIACCOB; HAOMIOJACHUE U3MEHEHUS
OKpPacKM HHJMKAaTOPOB B pacTBOpax KHUCIOT M IIEIOYEH; HM3YyYEHHE B3aMMOJICHCTBUSA OKCHAA
meau(Il) c pacTBOopoM cepHOM KHCIOTHI, KHCJIOT C METallaMH, pEeakIuil HeHTpaau3aluy;
IIOJIy4EHUE HEPACTBOPUMBIX OCHOBAaHMMH, BBITECHEHUE OJTHOIO METajula APYIMM U3 pacTBOpa COJIN;
peuieHnue SKCIEePUMEHTAIbHBIX 3a7ady 1o TeMe «BaxkHeillne Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

IMepuonuueckuii 3axkon u Ilepmoauveckass cucrema xumuyeckux 3iementoB [l W.
MenpeneeBa. CTtpoeHue aToMoB. XHMHUYeCKasi cBsA3b. OKHCIMTEJbHO-BOCCTAHOBHTE/IbHBIE
peakuun

[lepBbie MOMNBITKH KiIAacCU(PUKAMKA XMUMHYECKUX 3eMeHTOB. [loHsATHE O rpymnmax CXOAHBIX
AJIEMEHTOB (IIE€JIOYHBIC U IIEJIOYHO3EMENbHbIE METAUIbl, TaIOT€Hbl, HHEPTHBIC ra3bl). DIIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. [leproanueckas cucrema xumudeckux anemeHTos JI. . Menneneena.
Kopotkonepuognas wu jpnuHHOnepuonHas Gopmbl  [lepuoanueckoil CHCTEMBI XHMHYECKHUX
snemenToB [[. 1I. Menneneesa. Ilepuoael u rpynmnel. @PU3HUECKUN CMBICI MOPSAIKOBOIO HOMEDA,
HOMEPOB MEPUOJAa U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB atroMHbIX siaep. M3otomnbl. DnekTpoHbl. CTpOEHHUE 3IEKTPOHHBIX
o0onouek atomoB TiepBbIX 20 xuMuueckux »djeMeHToB Ilepuommyeckoit cucremsr [[. U.
MenaeneeBa. XapakTepUCTHKa XMMHUYECKOTO 3JIEMEHTA IO €ro mnoyiokeHuto B Ilepmoanueckoit
cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajnyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAUIMYECKUX H
HEMETAJJIMYECKUX CBOICTB MO IpynmnaM M nepuojaaM. 3HaueHue llepuoanueckoro 3akoHa u
[lepuonnueckoil cUCTEMBbl XMMHYECKUX S3JEMEHTOB MJId pa3BUTHS Hayku W npaktukd. . W.
MeHeneeB — y4€HBIN U TPaXKAAHUH.

Xumuueckasi cBsi3b. KoBaneHTHast (MOsipHAs U HETIOJSIPHASL) CBSA3b. DJIEKTPOOTPULIATETHHOCTh
XUMHUYECKUX IJIEMEHTOB. VIOHHAs CBS3b.

Crenenb okucienus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccel OKUCIEeHUs U
BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XumMuyeckuii JIKCIEPUMEHT: H3yuyeHHUE OOpa3IOB BEIMIECTB METANIOB U HEMETAIIOB;
B3aMMOJICHCTBHE THUAPOKCHIA IIMHKA C PacTBOpaMU KHUCJIOT M IIEJI0Yel; TMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPHl OKHCIUTEIBHO-BOCCTAHOBUTENLHBIX pEakiuil (TOpeHue, peakinu
pa3oXKeHUs, COEAMHEHNUS).

MexnpeamerHblie CBA3U

Peanusanus MeXIpeaAMETHBIX CBSI3€d MPU N3YyYEHUN XUMHUHU B 8 KJIacCe OCYIIECTBIIECTCS Yepes
UCIIONIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHA, TaK W TIOHATUN, SBISIOIIMXCS
CUCTEMHBIMHU JIJIS OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.



OO01ue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIN ()akT, TUIOTE3a, TEOpHUs, 3aKOH, aHAU3,
CUHTE3, Kiaccu(uKamus, TMEePHOJUIHOCTh, HAONIONCHUE, OSKCICPUMEHT, MOJACIUPOBAHUE,
U3MEpEHHUEe, MOJIETb, SIBICHUE.

@dusuka: MaTepusi, aroM, DOJEKTPOH, TMPOTOH, HEUTPOH, MOH, HYKJIWA, H30TOINBI,
PaZOaKTUBHOCTb, MOJIEKYJa, AJIGKTPUYECKUI 3apsii, BEIIEeCTBO, Telo, O0BbEM, arperaTHoe
COCTOSIHME BEIIEeCTBA, ra3, (PU3WMYECKHE BEIMYUHBI, CIUHUIBI HM3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, CoHIIC.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAJIbl, TOPHBIE MOPOAbI, MOJE3HBIE HCKOIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YecKasi peakius

[Tepuonuueckuii 3akoH. [leproanueckas cucrema xumudeckux snementoB J1. . Menneneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kajus, KaJblUs M UX COCIUHEHUN B COOTBETCTBHUHU C IIOJIO)KEHHEM OJJIEMEHTOB B
IIepunonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBs3M. THUIBl KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCUMOCTH CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKU U BUa XUMHUYECKOU CBSI3HU.

Knaccudukanus u HoMeHKIIaTypa HEOPraHUYECKUX BEIECTB

(MexxnmyHaponHas Y TpPUBHANbHAS). XHWMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K
pa3IMYHBIM KJaccaM HEOPraHWYeCKUX COCOUHEHHM, T'eHeTHYecKas CBA3b HEOPraHWYEeCKUX
BEIIIECTB.

Krnaccudukanus XUMHUYECKUX pPEaKIMil MO pa3iMyHBIM IpuU3HaKaM (M0 YHCIy U COCTaBy
YYaCTBYIONINX B PEAKIIUU BEIIECTB, IO TEIJIOBOMY (P (EKTy, M0 U3MCHCHHIO CTETICHEH OKUCIICHUS
XUMHUYECKHUX 3JIEMEHTOB, 10 0OPAaTUMOCTH, M0 YYACTHIO KaTajau3aTopa). DK30- U SHI0TEPMHUYECKHE
peaKkify, TePMOXUMHUYECKUE YPABHECHHUS.

[TonsTe o ckopoct XuMuyeckoil peakuuu. lloHarue 00 oOpaTHMbBIX U HEOOpPATHMBIX
XUMUYECKUX peakiusx. [loHsATHE O TOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [lowamue o
Xumuueckom pagrosecuu. Daxmopul, rusgioujue Ha CKOPOCMb XUMUYECKOU peakyuu U Noa0NHCeHUe
XUMUYECKO20 PABHOBECUSI.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMH, JJIEKTPOHHBIH  OallaHC  OKHCIUTENbHO-
BOCCTAHOBUTENBHON peakiuu. CocTaBlIeHHE YpaBHEHUW OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCTIONb30BAaHUEM METO/1a JIEKTPOHHOTO OaaHca.

Teopust 37IEKTPOTUTUYECKON JTUCCOLMALUU. DJIEKTPOIMTHI U HEAIEKTpoJauThl. Kartnonsl,
aHMOHBL. MeXaHn3M AUCCOLMAIIMN BEUIECTB C PA3JIMUYHBIMU BUJIAaMU XUMUYECKOW CBs3U. CTeneHb
nuccoruaiuu. CUIbHBIE U CITa0BIe AJIEKTPOJIUTHI.

Peakuuu moHHOro OOMeHa. YCIOBHS MPOTEKaHHS peakluid HMOHHOTO OOMEHa, IMOJIHBIE U
COKpalI€HHbIE HOHHBbIE ypaBHEHMs peakiuil. CBOHCTBa KHMCIOT, OCHOBaHMN U COJed B CBETe
MPEJICTAaBICHU 00 JJIEKTPONUTHYECKOW naucconmanuu. KauecTBeHHbIE peaklMd Ha HOHBL.
Ilouamue o euoponusze coxeii.

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHME C MOJENSMHU KPUCTALIMYECKUX PEMIETOK
HEOPraHWYECKHX BEIIECTB — METaUIOB M HeMeTaUIoB (Tpaduta M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpHs); UCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIMU OT BO3JAECHCTBHS
pasnmuyHBIX (PAKTOPOB; HCCIIENOBAHHE JJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IIpoIiecca
JUCCOIMAIIMN  KHUCIIOT, IIeJIo4Yel W coieil (BO3MOXKHO HCIOJB30BaHHWE BHICOMATEPHUATIOB);
MPOBEACHUE OMNBITOB, HWJUTIOCTPUPYIONIMX TPHU3HAKK TPOTEKAHUS PEAKIMd HOHHOTO OOMEHa
(oOpa3oBaHue ocajaka, BBIIEICHHE Tra3za, OOpa3oBaHWE BObBI); OIMBITOB, HILTIOCTPUPYIOIIUX
MPUMEPBl  OKUCIUTEIIFHO-BOCCTAHOBUTEIBHBIX ~ pEaKIui  (TOpPEHHE, pEaKIUH PasJIoKEeHHS,
COEJIMHEHMS); PAaCllO3HABAHME HEOPTaHWYECKUX BEIIECTB C MOMOIIBI0O KaU€CTBEHHBIX PEAKIMi Ha
HOHBI; pelIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/uibl M UX COeIMHEHUS



OObmas xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTETECHU
okucnenus. CrpoeHue M (U3NYECKHE CBOMCTBA MPOCTHIX BEHIECTB — TaJOr€HOB. XHMHUYECKHE
CBOMCTBAa Ha mpuMepe xjopa (B3aHUMOJCICTBHE C MeTaUlaMHM, HEMETaJUIaMH, IIeJI0uaMu).
XnopoBogopoa. ConsiHas KUCIOTa, XMMUYECKHUE CBOWMCTBA, MOJIydeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJIOPOJA Ha OpPraHW3M 4ejoBeKka. BakHeiilne XJOpuabl U UX HAXOXKACHHUE B
IIPUPOJIE.

OO6mass xapaktepuctuka djeMeHTOB VIA-rpynmbel. OcoOCHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

CrtpoeHue u pu3NYeCcKue CBOICTBA MPOCTHIX BELIECTB — KUCIOPOJA U CEepbl. AJUIOTPOIHBIE
MOTUGUKAIMA KHUCIOpPOAAa W cepbl. XHMHUYECKHE CBoiicTBa cepbl. CepoBOIOpOJ, CTpPOEHHE,
¢busznueckue U XUMUYeckHe cBoMcTBAa. OKCHIBI Cepbl KaK MPEICTaBUTENIM KHCIOTHBIX OKCHJIOB.
Cepnas kucnora, GU3NUECKUE U XUMUYECKHE CBOMCTBA (00IIMe KaK MPEACTaBUTENS KIacca KUCIOT
u crneunudpuyeckue). XUMHUYECKUE pPEaKIUH, JeKallMe B OCHOBE IPOMBIILIEHHOrO crocoba
nosydeHus: cepHoit kuciotbl. [Ipumenenue. Con CEpHOU KHUCIOTHI, KAU€CTBEHHAs! pEaKIUs Ha
cynabdar-uoH. HaxoxxneHume cepsl M €€ CoeqUHEHHMH B mpupoje. XHUMHUYECKOE 3arpsi3HEHUe
OKpY>KaloIlel cpeibl COEMHEHUSIMU Cepbl (KUCIOTHBIE JOK/H, 3arpA3HEHHE BO3/lyXa U BOJIOEMOB),
CHOCOOBI €ro MpeA0TBPAILCHUS.

OOmass  xapakTepucTuka 31eMeHTOB VA-rpynnbl. (OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIEe CTETICHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHe B pUpojie, (pu3nueckue U XuMuueckue cBoiicrsa. Kpyrosopor asora
B mpupone. AMMHaK, ero (pU3M4eckre U XUMUYECKUE CBOWCTBA, ModydeHue u npumenenue. Comu
aMMOHUS, UX (PU3NYECKUE U XMMHUECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha HOHbI
aMMOHHUA. A30THas KHCIOTa, €€ TMoilydeHue, (U3nuecKue U XUMHUYECKHe CBOWcTBa (0OlIue Kak
MPEJCTaBUTEINS Kiacca KUCIIOT U crienududeckue). Vcrnonp30BaHie HUTPATOB U COJIEH aMMOHHS B
KauecTBE MMHEPAIbHBIX  yHoOpeHuil. XHUMHUYECKOE 3arpsi3HEHHE OKpYXKalolled  cpeabl
COEIMHEHUSMH a30Ta (KUCIOTHBIE JOXKIU, 3arpsI3HEHUE BO3/1yXa, [I0YBBI U BOJOEMOB).

®ocdop, annorponnsie Moaupukanuu Gochopa, puznueckre 1 XuMHIecKue cBoiicTBa. OKcH
dochopa(V) u dochopnas xuciora, (QPuU3MUECKHE M XHUMHUUYECKHE CBOWMCTBA, MOJyUYCHHUE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIbHBIX YI0OPEHUH.

OO6mass xapaktepuctuka 3yeMeHToB [VA-rpynmbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTEepHBIE CTETICHU OKUCIICHHUS.

VYrnepon, amnoTponHble MoAW(UKAIMM, PpacHpoCTpaHEHHWE B NpuUpole, (U3HUECKHe U
XUMHYecKkue cBoicTBa. Azacop6uus. Kpyrosopor yriepoga B mpupoae. Okcuibl yriepoaa, MX
¢u3nyecKkrue 1 XMMHUYECKHE CBOICTBA, IEHCTBUE HA JKUBbIE OPraHU3MBI, TOJIYYEHHUE U IPUMEHEHHUE.
DKkosornyeckue TMpoOsieMbl, CBs3aHHble ¢ okcuaoM yriepona(lV); rumoreza rino6anbHOTO
MOTEIJICHUS] KJIMMaTa; MapHUKOBBIA 3PQeKT. YroiapHas KHUCIOTa M €€ COoNM, UX (PU3NYECKHEe U
XMMUYECKHE CBOICTBa, MojydyeHHe W mpuMeHeHHe. KadecTBeHHas peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CEITLCKOM XO035HCTBE.

[lepBoHauanbHble TMOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHMSX yriepoja
(MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, STAHOJI, TJUIEPUH, YKCYCHasl KUCI0Ta). Mx cocmas u xumuueckoe
cmpoenue. TlonsaTHe 0 OMONOTMYECKH BAXKHBIX BEILECTBaX: XHpax, Oelkax, yrieBojax — M UX
poJu B )KM3HU ueloBeka. MamepuanvHoe eOuHCcmeo op2aHu4eckux u HeopeaHuyecKux coeoOuHeHul.

Kpemuuii, ero pusnueckre 1 XMMU4YEeCKHE CBOMCTBA, MoylyuyeHHe 1 npuMeHeHne. CoeTnHeHHs
KpemHusi B npupoje. OOume npencrabienus o6 okcunae kpeMHus(IV) u kpeMHHEBON KHCIOTE.
Cunukatel, HMX HCIOJb30BaHHE B OBITY, MEIUIUHE, NPOMBIIICHHOCTU. BaoicHeliwue
cmpoumenvHble MaAmepuanvl. Kepamukd, cmekio, yemenm, Oemon, dcene3o0emon. I[lpobremvl
0e30nacHo20 UCNONb308AHUS CIPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU IHCUSHUL.

XUMUYECKUH SKCIIEPUMEHT: N3y4eHHE 00pa30B HEOPraHMUECKUX BEIIECTB, CBOWCTB COJISTHOM
KHUCJIOTHI; MPOBEJACHNE KAUECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HaONIOEHUE MPU3HAKOB HMX
MIPOTEKAHUS; OIMBITHI, OTpaxarolmue (U3NUYECKHMEe W XUMHUYECKHE CBOICTBA TaJlOT€HOB U HX
COeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEpHANIOB); O3HAKOMJIEHHE C oOpaslamu
XJIOPUJOB (TAJIOT€HU]IOB); O3HAKOMJIEHHME C O0pa3lamMu cepbl U €€ COeAMHEHHUSAMU (BO3MOXKHO



HCIIOJIb30BaHNUE BUCOMATEPUAIIOB); HAOIIOJEHUE TpoIiecca OOyTrIIMBaHUs caxapa IoJ| JeHCTBUEM
KOHIICHTPUPOBAHHOW CEpHOW KHCIIOTHI; M3y4eHHE XMMHUYECKHX CBOMCTB pa30aBICHHON CepHOM
KHCIIOTHI, MPOBEJIECHUE KAueCTBEHHOW peakiuu Ha cyibpaT-MOH M HaONIoJeHUE NpU3HaKa eé
NPOTEKaHMS; O3HAKOMJIEHHE C (U3WYECKMMHU CBOMCTBaMHU a3oTa, (ochopa M HUX COCTUHEHHUH
(BO3MOXXHO HCIIOJIB30BAHUE BHICOMATEPUATIOB), 00pa3liaMu a30THBIX M (POCPOPHBIX YIAOOpPEHUN;
MoJIy4eHue, cCoOnpanue, paclio3HaBaHUE U U3YUCHHE CBOMCTB aMMHAKa; TIPOBEJCHIE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (hocdaT-UOH U U3YUYEeHHE NMPU3HAKOB UX MPOTEKaHUs, B3aUMO/ICIICTBHE
KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJbI0 (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPUAIIOB);
U3Y4YEeHHE MOJeNIel KPHUCTaUIMYECKUX PelEToK anmasa, rpaduta, QyliepeHa; 03HaAKOMIICHHE C
IPOIECCOM  aICOPOLMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H  yCTPOMCTBOM
MIPOTUBOIa3a; IMOJy4YeHHe, COOMpaHue, paclo3HAaBAaHUE U W3YUYECHHE CBOICTB YIJIEKHUCIIOTO Tra3a;
MPOBEACHUE KAYECTBEHHBIX pPEaKIMil Ha KapOOHAT- W CUJIMKAT-UOHBI U HU3y4YEHUE MPU3HAKOB HX
MIPOTEKAHUsA; O3HAKOMJIEHME C NPOAYKUHMEW CHJIMKATHOM MPOMBILUIEHHOCTH; PEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a71a4 10 TeMe «BaxHelme HeMeTauTbl U UX COSAMHEHUS».

MeTaJuibl M UX COeIMHEHUS

OO6m1ast XapaKTepUCTUKA XUMUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX TIOJIOXKCHUS B
Ilepuonuueckorn cucreme xumuueckux 3meMeHToB J[. M. MengeneeBa W CTpOEHUS AaTOMOB.
Crpoenue wmeTtaiuioB. MeTaiinyeckas CBsi3b M METaJUIMUECKash KPUCTA/UIMUYECKas pereTka.
DNEeKTPOXUMHUYECKUN Psii HaNpsHDKeHUM MeTaioB. Du3nueckrue M XHUMHUYECKHE CBOICTBA
MeTaiioB. OOume crnocoObl moiaydeHus: MeTaioB. lloHATHE O KOppO3MM METaIOB, OCHOBHbIE
crocoObl 3amuThl WX OT Koppo3uu. CmnaBbl (CTaib, YyryH, IIOPATIOMUHUI, OpoH3a) U HX
MIPUMEHEHHUE B OBITY U IPOMBIIINIEHHOCTH.

[lenounble MeTasuibl: nojoxeHue B Ilepuonnueckoi cucreme XxuMudeckux snementos Jl. U.
MeneneeBa; CTpOCHHE WX aTOMOB; HaXoXJeHue B npupojae. dusnyeckue u XUMHUUIECKHUE CBOMCTBA
(na mpumepe Hatpus u Kanusi). OKCHIIbI U TUAPOKCUIBI HATpUA U Kanus. [IpuMeHeHune meaoyHbIx
METAJUIOB U UX COCIMHEHUH.

[lenouyHO3eMeNbHBIE METAJIBI MarHuil U KalbLMii: mosioxkeHue B Ilepuogmueckoil cucreme
xuMmuueckux snemeHtoB [[. M. MenneneeBa; CTpO€HME HMX aTOMOB; HAaXOXKJICHUE B MPHUPOJE.
@u3znueckue M XHMMHYECKHE CBOMCTBA MarHvsl M Kajblusd. BaxHellime coeAuHEHUs KaabLus
(oxcua, ruapokcuI, cosn). JKECTKOCTh BOJBI U CTIOCOOBI €€ yCTpaHEHHS.

AmoMmunuil: nonoxenne B Ilepuonumueckoir cucrteme xumuueckux osnemeHtoB [J[. U
MeHeneeBa; CTpoeHHE aTOMa; HaxoXKJIeHHUe B mpupojae. Ousznyeckrue U XUMHUUYECKHE CBOWCTBA
amoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA ¥ TUPOKCHIA ATFOMUHHUS.

Kenezo: nonoxenue B Ilepuoanyeckon cucreme xumuueckux anemeHTos /. 1. Menneneesa;
CTPOEHHE aTOMa; HaxoXJeHue B npupoje. Pusnueckue U XMMUUYECKUE CBOMCTBA xene3a. OKCUbI,
ruapokcuabl u conu xxenesza(ll) u sxenesa(Ill), ux cocra, cBOWCTBA U MOTyUYEHHUE.

XUMUYECKUH OKCIEPUMEHT: O3HAaKOMJICHHE C O00pa3llaMi METauloB M CIJIaBOB, HX
(U3UYECKUMU  CBOMCTBAMH; M3YYCHHE  PE3yJbTaTOB  KOPPO3HH  METAJIOB  (BO3MOXKHO
MCIOJIb30BaHNE BHIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOAEMCTBUS OKCHJA KallblUs W HATPHUS C
BOJIOM (BO3MOXKHO HCIIOJIb30BAHHE BHUICOMATEPUATIOB); MCCIIEIOBAHUE CBOMCTB KECTKOW BOJIBI;
mpolecca TOPEHHUs JKene3a B KUCIopoje (BO3MOXKHO HCIOJNB30BAaHHE BHJIEOMATEPUANIOB);
MIPU3HAKOB MPOTEKAHMS KAYeCTBEHHBIX PEAKIMi HA WOHBI (MarHus, KaJbIHs, aJIOMHHHS, [IMHKA,
xene3a(ll) u xxeneza(Ill), meau(Il)); HabmroneHue 1 onUcaHue MPOILIECCOB OKPAIIMBAHUS TLIAMEHU
MOHAMHU HATPHSsl, Kallusg U KaJIbIHs (BO3MOXKHO HMCIIOJIB30BAaHUE BUCOMATEPUAIIOB); UCCIICIOBAHNE
aMmpOTEepHBIX  CBOMCTB  TUAPOKCHIA  ATIOMHUHUS WU THUAPOKCHIA  IMHKA,  pElIeHUE
AKCTIIEPUMEHTAIIBHBIX 33724 10 TeMe «BakHeHIre MeTalljibl U UX COCTUHECHHS.

XuMus U OKpyXkarolas cpeaa

HoBbie Matepuainsl u TexHOJOTHH. BerecTBa u MmaTepralibl B TOBCETHEBHOM KU3HH YEJIOBEKA.
Xumus u 370poBbe. bezonmacHoe ncnonb30BaHNe BEUIECTB M XMMHUECKUX peakiuii B ObITy. [lepBas
MOMOIIb TPU XUMHUYECKHX OXOrax M oOTpaBiieHUusx. (OCHOBBI JKOJOTHYECKOW TPaMOTHOCTH.
XUMHUYECKOE 3arps3HEHNE OKPYKaloIIel cpelibl (TpeieNibHast TOMyCTUMAasi KOHIIEHTPAIUs BEIIECTB
— IIJIK). Ponp xuMuu B perieHuH 3KOJIOTHYECKUX MTPOOIIEM.



[IpupoaHblE MCTOYHUKH YIJIEBOJOPOJIOB (yroib, MPUPOAHBIA Tra3, He(Th), MPOAYKTHl HX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH.

XUMHUECKUI SKCHEPUMEHT: H3ydeHue oO0pa3lloB MaTepHasioB (CTEKJIO, CIUIaBbl METaJIOB,
IIOJINMEPHBIE MaTEpUaJIbI).

MesknpeamMeTHble CBSI3H

Peanuzanus MEXIpEIMETHBIX CBS3€H IPU U3YUYEHHH XUMHHU B 9 KJ1acce OCYILIECTBISETCS Yepes
UCIOJIb30BAaHUE KaK OOLIUMX €CTECTBEHHO-HAYYHBIX MOHATHHM, TaK M TIOHATHH, SBISIOIUXCA
CHCTEMHBIMH JUIS OTICJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOwire ecTeCTBEHHO-HAy4YHbIE NMOHATHUS: HAY4HbIM (pakT, TUIOTE3a, 3aKOH, TEOpHs, aHAJIM3,
CHHTE3, KJIAacCU(pHUKAIMA, TMEePUOJUYHOCTh, HAOIMIOACHUE, OKCIEPUMEHT, MOJACIHPOBAHUE,
U3MEpEeHue, MOJIelb, IBJICHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTHS, MaTepHAIbL.

@dusnka: Marepus, aroM, JJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHI, H30TOIbI,
palMOaKTUBHOCTb,  MOJEKYJa, JJIEKTPUYECKHH  3apsl, IPOBOJHUKH, IOJYIIPOBOAHUKH,
IM3JICKTPUKH, (OTOINIEMEHT, BEIIECTBO, TeNo, O00BEM, arperaTHOe COCTOSHHE BEIIECTBA, ras,
pacTBOp, PaCTBOPUMOCTb, KPUCTAILIIMUECKas! PEHIETKA, CIUIaBbl, (PU3HMUECKUE BEIUYMHBI, €TUHHILIBI
M3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, IJIAHETHI, 3BE3 161, CoHIIE.

buonorus: ¢orocunTes, abixaHue, Ouocdepa, 3KOCHUCTEMa, MUHEpalbHblEe yI00peHus,
MHUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpabl, TOPHbIE MOPOJbI, MOJE3HBIE HCKOMAEMBIE,
TOTLTUBO, BOJTHBIE PECYPCHI.

2. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSI YYEBHOI'O NIPEJMETA
«XHUMMUS»

JIMYHOCTHBIE Pe3yJbTAThI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MPOTrPaMMbl OCHOBHOTO 00IIeT0 00pa30BaHuUs JOCTUTAIOTCS
B X0/JI¢ 0O0y4YeHHS XUMHUH B €IMHCTBE YU€OHOU U BOCTIMTATEIBHOU AesiTebHOCTH Opranu3anuy B
COOTBETCTBHUH C TPAJIULIMOHHBIMU POCCUIUCKUMU COIMOKYIBTYPHBIMU U TYXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, TIPUHSATHIMHU B 0OIIIECTBE MPaBUIIAMU U HOPMaMH TIOBEICHHS U CTIOCOOCTBYIOT
MpoleccaM caMOIMO3HAHUS, CAMOPA3BUTHS M COI[UATU3AINH 00YJarOIIUXCS.

JIM4HOCTHBIE PE3yJAbTATHI OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE€ B YACTH:

[TarpuoTryeckoro BoCuuTaHuUs

1) 1[EHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPUUECKOMY U HAYUYHOMY
HACJIEIUIO, TIOHMMAaHUsl 3HAYEHHUS XHMHUYECKONW HAayKd B JKU3HH COBPEMEHHOTrO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM WHMOpMaImend O TEepeloBbIX JOCTIKEHUSIX U OTKPBITHIX
MHPOBOH U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MHpa
H 0O0OIIEeCTBA;

I'paxmanckoro BOCIUTAHUS

2) TpencTaBl€HUS O COIMAIBHBIX HOPMax U TPaBWIAX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTUBE, KOMMYHUKATHBHOW KOMIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOH, yueOHO-
HCCIIEI0BATENIbCKOM, TBOPUYECKON W JAPYrHX BHUAAX JEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOHN JESTEIILHOCTH TpPH BBHIMOJHEHUH YYEOHBIX, TMO3HABATENbHBIX 3a7a4, BBIOIHEHUU
XUMHUYECKUX DKCIIEPUMEHTOB, CO3/IJaHUN YUYE€OHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIMOHUMAHUIO U
B3aMMOITOMOIITH B MPOIIECCEe ITON YUeOHOU JAeITeTbHOCTH; TOTOBHOCTH OIIEHUBATh CBOE TIOBEICHUE
Y TIOCTYIIKH CBOHMIX TOBAPHIIEH C MO3WUIIMA HPABCTBEHHBIX M MPABOBBIX HOPM C yUETOM OCO3HAHWMS
MOCJIE/ICTBHI MOCTYIIKOB;

[lenHOCTH HAYYHOTO TTO3HAHMS

3) MHPOBO33PEHUECKHUX  TPEJICTaBICHM O  BEIIECTBE U  XUMHYECKOH  peakiuw,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKHM M COCTaBIAIONINX OCHOBY ISt
MMOHUMAHUS CYIIHOCTH HAYYHOW KapTHUHBI MUpPA; MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHUSL TIPUPOJIBI, B3aUMOCBS3SX YEJIOBEKA C MPHUPOJHOU CPEO, O POJIU XUMHUU B TO3HAHUH
ATUX 3aKOHOMEPHOCTEN;



4) mo3HaBaTeNbHBIX MOTHBOB, HANpaBICHHBIX Ha IMOJIyUeHHWE HOBBIX 3HAHMM MO XUMUH,
HEOOXOIUMBIX JJIsi OOBSICHEHHSI HA0JIF01aeMbIX MTPOLIECCOB U SIBIICHUM;

5) mno3HaBare’abHOW, MH(POPMAIIMOHHON M YHTATEIbCKOM KYJIbTYPHI, B TOM YHCIIE HaBBIKOB
CaMOCTOSITENIbHOW pPa0bOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW JHMTEPATypOH, JOCTYHHBIMH
TEXHUYECKUMHU CPeJICTBAaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

6) wuHTEepeca K OOYYCHHIO W IO3HAHUIO, JIFOOO03HATEIILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW M HCCIIENOBATENIbCKON J1eATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

dopMUpOBaHUs KYJIbTYpPHI 3J0POBbs

7) 0CO3HAHMS IIEHHOCTHU JKU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO, YCTAHOBKHU
Ha 3JIOpOBBIM 00pa3 JKW3HH, OCO3HAHMS TIOCIEICTBUNH W HENPUATUS BPEIHBIX MPUBBIYCK
(ynorpeOyieHUsT aJKOTroJisi, HAPKOTUKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJCHHUS IPAaBHI
0€301MacHOCTH MPH OOpalICHUH ¢ XUMHUYECKUMHU BEIIECTBAMU B OBITY U peaibHOU KU3HU;

TpynoBoro Bocnuranus

8) wuHTepeca K MPAKTUYECKOMY M3Y4YEHHIO Mpodeccuil U Tpyaa pa3iInvyHOro poja, YBaXKEHUE K
TPYAY U pe3yabTaTaM TPYAOBOH JEATEILHOCTH, B TOM YHCJIE€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUW 1O XUMHUH, OCO3HAHHOTO BHIOOpPA WMHAMBHUIYATBHOM TPACKTOPUU MPOJOIIKCHHUS
o0pa3oBaHMsl € Y4YETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTM K XUMHH, OOIIECTBEHHBIX
UHTEPECOB M TMOTPeOHOCTEH; ycHemHoil mnpodecCHOHANbHOW JEeSITeNbHOCTH U Pa3BUTHUSA
HEOOXOMMBIX YMEHHI; TOTOBHOCTD a/IalITHPOBATHCS B MPO(ECCHOHANBHOM Cpee;

DKOJOTHYECKOT0 BOCITUTAHUS

9) 9KOJOTHMYECKH IIeIeCO00Pa3HOr0 OTHOIICHHS K MPUPOJIe KaK UCTOYHHKY KU3HU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHHMS, MOHMMAHHS IEHHOCTH 3J0pPOBOrO0 M 0Oe30macHOro o0pas3a >KH3HH,
OTBETCTBEHHOTO OTHOIICHHUS] K COOCTBEHHOMY (DH3MYECKOMY M TCHUXHUYECKOMY 30POBBIO,
OCO3HaHHUS LIEHHOCTU COOJIIO/ICHUS MpaBWJl O€30MaCHOTO MOBEAEHUS IpU paboTe ¢ BEIIECTBAMH, a
TaK)Ke B CUTYAIUAX, YTPOXKAIOUINX 3I0POBBIO U )KU3HH JIIOJIEH;

10) crocOOHOCTH MPUMEHSTH 3HAHHUS, MTOTydaeMble TIPU W3YYEHUH XUMUH, ISl PEUICHUs 3a/1a4,
CBSI3aHHBIX C OKpY’KaloIlel MPUPOTHON Cpe/oi, MOBBIIIEHUS YPOBHS HKOJOTHUECKON KYIbTYpPHI,
OCO3HAHMA TIIO0ATHHOTO XapaKTepa SKOJIOTMYECKHX MPOOJEeM M IMyTeH WX pelIeHHs TTOCPEICTBOM
METOJIOB XUMUHU;

11) 5KOJOTHYECKOTO MBIIUICHUS,, YMEHHS pPYKOBOJCTBOBAaThCSI MM B ITO3HABATEIHHOM,
KOMMYHHUKATHBHOW U COLIMAIbHON MPAKTHKE.

KiroueBbIk BocnuTaTe IbHbIE 321241

1.YcraHoBleHrEe JOBEPUTENBHBIX OTHOIIEHUH MEXIY YYUTENEeM U YYEHHKaMH, CTIOCOOCTBYIOIIMX
MO3UTUBHOMY BOCTIPUSITHIO OOYdYalOMIMMHUCS TPeOOBaHWN M TPOCHO YUUTEINS, NMPHUBICYCHUIO HX
BHUMaHUsA K OOCyKJaeMod Ha ypoke HHPOpMAIUK, aKTUBH3AI[MM WX [03HABaTEeIbHOM
JeSITeTbHOCTH.

2. IloOykaeHne MKOILHUKOB COOJIIO/IaTh HAa YPOKe OOIICTPUHSATHIE HOPMBI MMOBEJCHHS, TIPaBHiia
OOlIeHHs] CO CTapIIMMHU (YUUTENISIMH) U CBEPCTHHKAMHU (0OYy4aroIIMMUCS), MPUHIMMIBI y4eOHOMN
JTUCIUILTAHBI U CAMOOPTaHU3AIUH.

3. IlpuBnedeHue BHWMAaHUS WIKOJHHUKOB K IIEHHOCTHOMY AaCHEKTy HM3Y4aeMBIX Ha YpOKax
SIBIICHUH, OpraHu3aIis X paboTHI C MOJIy4aeMOi Ha ypOKE COIMAIbHO 3HAYMMON MH(pOpMaruen —
WHUIIMAPOBAaHUE €€ OOCYKIEHHsI, BBICKA3bIBAHUS OOYJAIONIMMHUCS CBOETO MHEHHS 110 €€ MOBOAY,
BBIPAa0OTKM CBOEr0 K HEH  OTHOIICHHs (cCOo3laHue ONarompUsSTHBIX YCIOBUH ISl pa3BUTHUS
COITMAITEHO 3HAYMMBIX OTHOIICHHUH 00YJaroIuXcsl, M, IPEXkK/Ie BCET0, ICHHOCTHBIX OTHOIICHUN:

K cemMbe KaK 21a8HOU ONOpe 6 JCU3HU 4eN08eKd U UCMOYHUKY €20 CHACMbs,

K mpyoy Kak OCHOBHOM) CHOCO0Y OOCMUNCEHUS HCUSHEHHO20 ONIa20Nonyyuus Yyelosekd, 34102y e20
YCneuno20 npogheccuoHarbHo20 CamoonpeoeneHus U OuWyujeus Yy8epeHHOCmU 8 3a8MmpaliHem One;
K ceoemy omeyecmsy, cgoeli Manol u bonvuiou Pooune kak mecmy, 6 KOMoOpom 4YeloseK 8blpocC U
NO3HAN Nnepevle padocmu U Heyoauu, KOmopdas 3a6ewjand emy NpeoKamu U KOMOPYIO HYHCHO
obepecamu,



K npupoode KaK UCMOYHUKY HCUZHU HA 3eMiie, OCHOBe CaMO20 ee CYWeCMBOBAHUS, HYHCOAIOWENCS 8
3auume U NOCMOSAHHOM GHUMAHUU CO CHOPOHbI Yell08eKA;

K MUpy Kaxk eiaeHOMY HNPUHYUNY HYel08eHecK0o20 obujedcumus, YClosuro Kpenkou opyicovl,
HANAJICUBAHUSL OMHOWEHUL C KoJlleeamu no pabome 6 Oyoywem u co30auus O1a20NpusimHo2o
MUKPOKIUMAMA 8 c8oell COOCMBEHHOU cembe;

K 3HAHUAM KAK UHMELIeKMYydlbHOMY pecypcy, obecnewusaiouemy 0yoyujee ueiogekd, Kak
pe3yibmamy Kponomiueoz2o0, Ho YIeKamelbH020 YieOH02o mpyoda,

K KyIbmype Kaxk OYyXO8HOMY 002amcmey 00wecmsa u 8adNCHOMY YCI08UID OWYWEHUsT Yel08EeKOM
NOJIHOMbL NPOACUBAEMOU JICUZHU, KOMOpoe 0aiom emy umenue, My3viKd, UCKYCCMB0, meamp,
MeopYecKoe CAMOBbIPANCEHUE,

K 300p08bl0 KaK 3an02y 00]120U U AKMUBHOU JNCUBHU UYel08eKd, €20 XOpouieco HACMPOeHus U
ONMUMUCTUYHO20 832104 HA MUD,

K OKpyJcarowum J00im Kak 0e3yClo6HOU U aOCONIOMHOU YEeHHOCMU, KAK PABHONPABHbIM
COYUANBHLIM NAPMHEPAM, C KOMOPLIMU He0OX00UMO BblICMpaudams 000podxceramenvbHble U
83AUMONOO0EPACUBAIOWUE OMHOWEHUS, Oalowue 4elo8eKy padocms 00WeHUs U NO36OAuUe
usbecams 4y8cmea 0OUHOUECmEd;

K camum cebe KaK xo3qe6am ceoell Ccyob0bl, CaMoonpeoensiouuUMcs
U camopeanu3yiowuUMcs TUYHOCHAM, OMBeUawuM 3a ceoe coocmeenHoe 0yoyujee.

4. Vicrionb30BaHME BOCIUTATEIBHBIX BO3MOXKHOCTEH colepKaHHs y4eOHOTO mpeaMmera uepes
JIEMOHCTPALUI0  00YyJaroIMuMCs MPUMEPOB  OTBETCTBEHHOTO, TPa)XJaHCKOTO MOBEICHUS,
MIPOSIBJICHUS YEIIOBEKOIIOOUS U TOOPOCEPACYHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIUX TEKCTOB IS
YTEeHHUS, 3314 [Tl PEIICHUS, TPOOIEMHBIX CUTYAIlUi 7151 0OCYKICHHS B KJIacce.

5. I[lpumenenne Ha ypoke HHTEPAKTHUBHBIX (opM paboOThl ¢ OO0yYarOIIMMHCS: BHUKTOPHH,
KOHKYPCOB, CTUMYJIMPYIOIIMX TII03HABATEIbHYI0O MOTHUBALMIO OOYYarOMIMXCS; KOJIJIEKTUBHBIX
JINAJIOTOB, AUCKYCCUH, IUCIYTOB, KOTOPBIE JAIOT O0YYaIOUUMCS BO3MOKHOCTh MPUOOPECTH OMBIT
BEJICHUS] KOHCTPYKTHBHOI'O JHAJIOTa; IPYNIOBOM pabOThl MM paboThl B Hapax, KOTOpPbIE ydar
IIKOJIbHUKOB KOMaHHON paboTe U B3aUMOJCHCTBHUIO C IPYTUMHU O0YYarOLMMHUCS.

6. BxiroueHne B ypOK HIPOBBIX MPOLENYp, KOTOpBIE IIOMOTarT MOAJIEPKAaTh MOTHBALMIO
o0yyaroluxcs K MOJy4eHUIO0 3HaHUH, HaJTa)KUBAHUIO MTO3UTUBHBIX MEXJIUYHOCTHBIX OTHOUIEHHUH B
KJ1acce, IOMOTaloT YCTaHOBIICHHIO 10OpoXKeIaTeaIbHON aTMocdepsl BO BpeMs ypoKa.

7. Opranuzanus me@cTBa MOTHUBHPOBAHHBIX M OPYAMPOBAHHBIX OOyYalOmUXCi HaA HX
HEYCIIEBAIOIIMMU OJHOKJIACCHUKAMMU, JAIOIIEro OOYyYaoUIMMCS COLMAIbHO 3HAUYMMBIM OMBIT
COTPY/ZHUYECTBA M B3aMMHOM IMOMOIIIH.

8. MHunuupoBaHue M TOAJEPKKA HMCCIEIOBATENbCKOM NEATENIbHOCTH O0YYaloLIMXCs B paMKax
peanu3aluy MMM HWHIUBUIAYAIBHBIX M TPYNIOBBIX HCCIEAOBATEIBCKUX IIPOEKTOB, YTO AAcCT
00yJaromuMcsi BO3MOXKHOCTh HMPUOOPECTH HABBIK CaMOCTOSITENIBHOTO PEIICHUs TEeOPeTHUECKOU
po0JIeMbl, HAaBBIK T'€HEPUPOBaHUS M O(OPMIICHHUS COOCTBEHHBIX HJEH, HaBBIK YBaXXUTEIbHOTO
OTHOLICHHUS K YYXHM HAesIM, OQOpPMICHHBIM B paboTax Jpyrux ucciaenoBareneld, HaBbIK
MyOJIMYHOTO BBICTYIUIEHUS NEpeN ayJUuTOpHel, apryMeHTHUPOBaHUS M OTCTaUBAHMS CBOEH TOUKH
3peHus.

MeTanpeamMeTHblie pe3yabTaThl

B coctaBe wMmeTanpeIMETHBIX pe3yNbTaTOB BBLACISAIOT 3HAYMMble i1 (OPMHUPOBAHUS
MHUPOBO33pEHHUs OOIIEHAayYHble TOHATHUS (3aKOH, TEOpHs, NPUHLMII, THMNOTe3a, (PakT, cUcTeMa,
mporecc, HKCIEPUMEHT U Jp.), KOTOpbIE HCIOJNb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
mpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUI U3 3TUX MpEeAMETOB (pOpMHUPOBATH MPEICTaBICHUE O
LIEJIOCTHOM HAaydyHOW KapTHHE MHpa, M YHUBEpCalbHble Yy4eOHblE AEWCTBUS (TIO3HABaTENIbHBIE,



KOMMYHHUKAaTHBHBIC, PEryJsATHUBHBIE), KOTOpbIE 00OecreuuBaroT (OPMHUPOBAHUE T'OTOBHOCTH K
CaMOCTOSITETbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHUIO YIEOHON JEATEIbHOCTH.

MeramnpeaMeTHbIe pe3yibTaThl OCBOEHHUS 00pa30BaTENbHONW MPOTrPaMMBbl O XMMHUHU OTPAXkKAIOT
OBJIa/ICHUE YHUBEPCATLHBIMU I03HABATEILHBIMU JICHCTBHSIMHU, B TOM YHUCIIE:

ba3oBbIMHU JTIOTHYECKUMHU AEHCTBUSAMU

1) yMeHHEM HCIONB30BaTh NPUEMBI JIOTMYECKOTO MBIIUICHUS IPU OCBOCHUU 3HAHMIA:
PacKpbIBaTh CMBICI XUMHUYECKUX MOHATUH (BBLAEIATH UX XapaKTEepHbIE NMPU3HAKU, YCTaHABIUBATh
B3aMMOCBSI3b C APYTUMH MOHSATHIMH), UCIIOJIB30BaTh MOHATHS JUIsl OOBSICHEHHS OTACIBHBIX (PaKTOB
U SBICHUH; BBIOMpATh OCHOBAHUS W KPUTEPUM A KiIacCU(UKALUMU XMMHUYECKUX BEIIECTB U
XMMHAYECKHX pEaKIMii; YCTaHaBIMBATh NPUYUHHO-CICICTBCHHBIC CBS3M MEXIYy OOBEKTaMU
U3yUYeHHs; CTPOMUTH JIOTMUYECKUE pacCyKICHHUs (MHIYKTUBHBIE, NEIyKTHBHbIE, II0 aHAJIOIHH);
JIeTIaTh BBIBOJIBI M 3aKIIIOUCHHUS;

2) yMeHHeM IPHUMEHATh B IpOLECCEe MO3HAHMSA HMOHATHUS (IIPEIMETHbIE U METalpeMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJICNH, HCIIONb3YeMble B XHMHH, NPEOOpPa3OBBIBATH IIUPOKO
IPUMEHSIEMbIE B XMMHUU MOJIEJIbHbBIE MPEACTaBICHUS — XUMHMUYECKUI 3HaK (CMMBOJ 3JIEMEHTA),
XUMHAYecKas (opMmylia W ypaBHEHHE XHMHYECKOH pEakIMu — TpU pEmeHHd Yy4eOHo-
[I03HABATENbHBIX 3a/1a4; C YUYETOM 3TUX MOJEIbHBIX IPEACTABICHUN BBIABIATh U XapaKTepH30BaTh
CYIIECTBEHHBIE TIPU3HAKU N3Y4aeMBIX O0BEKTOB — XMMHYECKHX BEIIECTB U XMMUYECKHX PEaKIINH;
BBISIBJISATH OOIIME 3aKOHOMEPHOCTH, IPUUMHHO-CIICICTBEHHBIE CBSI3U U IPOTUBOPEUUS B U3y4aeMbIX
mporeccax H SIBICHHSX; MpeiaraTb KPUTEPUH IS BBIABICHHS OSTHX 3aKOHOMEPHOCTEH U
IPOTUBOPEUMI; CaMOCTOSTENbHO BBIOMpPATh CIIOCOO pelieHus y4eOHOM 3ajauu (CpaBHHUBATH
HECKOJIbKO BapHaHTOB DEIICHHUs, BBHIOMpAaTh HamOojee MOAXOISIINN ¢ Yy4ETOM CaMOCTOSITENBHO
BBIJICJIEHHBIX KPUTEPUEB);

ba3zoBeiMU HCCTIEIOBATETLCKUMHE JE€HCTBUSIMHI

3) yMeHHeM HCIOJIb30BaTh IMOCTABJICHHBIE BOIPOCHl B KAayeCTBE MHCTPYMEHTA IO3HAHMS, a
TaKKe B KayeCTBE OCHOBBI Uil (OPMHPOBAHUS THUIOTE3bl MO MPOBEPKE MPABMIBHOCTU
BBICKa3bIBAEMBIX CYKICHUH;

4) mnpuOoOpeTeHre OMbITa IO IUIAHUPOBAHWIO, OPTaHM3AIWU W TPOBENCHUIO YYCHHYECKHX
HKCIEPUMEHTOB: YMEHHME HaONro/1aTh 3a XOJOM IMpOIecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro
pe3ynbTar, (GopMyIMpoBaTh OOOOIIEHHS W BBIBOJIBI MO pE3yJibTaTaM IPOBEAEHHOTO OIIBITA,
HCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJAETaHHOM padoTe;

PaboToit ¢ undopmanueit

5) yMeHHeM BBIOMpAaTh, aHAJTH3UPOBATH U HHTEPIIPETUPOBATH MHPOPMALIUIO PA3INIHBIX BHJIOB
u (opM mpencraBieHus, NOIYYaeMyI0 U3 Pa3HbIX HCTOYHMKOB (HAYyYHO-MOMYJspHAs JUTepaTypa
XHUMHAYECKOTO COJIEPYKAHMS, CIIPaBOYHbBIE TIOCOOMS, pecypchl MHTEepHeTa); KPUTUYECKH OIEHHBATH
MPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

6) yMeHHeM MPUMEHSTH pa3IMYHbIE METOBI U 3aIPOCH MPU MOUCKE B 0TOOPE MH(OPMAIHH U
COOTBETCTBYIOLINX JIAHHBIX, HEOOXOJMMBIX JUIsI BBIOJHEHHs y4eOHBIX W MO3HABaTEIbHBIX 3aJau
OTIPENIEIEHHOTO THIA; MPHOOpPETeHHEe OmbiTa B O0JACTH WCIONBb30BaHUS HH(DOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbT YPOl aKTHBHOTO MCIOJb30BaHMS PAa3IMYHBIX
MOMCKOBBIX ~ CHCTEM; CaMOCTOSITEIbHO BBIOMpATh ONTHMAIbHYIO (opMy TpeacTaBiIeHUS
uHbOpMAllMM U WJUTIOCTPUPOBATH pellaeMble 3a7aydl HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduKu U UX KOMOMHAIUSIMU;

7) yMEHHEeM HCIIOJIb30BaTh M AHAJIU3UPOBaTh B Ipollecce Y4eOHOH U HCCIIeAOBATENbCKOM
JESTeTHbHOCTH WH(POPMAIIHIO O BIUSHHH MPOMBIIIIIEHHOCTH, CEJTLCKOTO X03sICTBA M TPAHCIIOPTA HA
COCTOSIHME OKPYKAIOLIEH IPUPOJHON Cpebl;

YHUBepcaTbHBIMH KOMMYHHUKATUBHBIMU JICHCTBUSIMH

8) yMmeHueM 3ajaBaThb BONPOCH (B XOA€ JAMAJOra W/WIM JUCKYCCHH) IO CYLIECTBY
o0CykmaeMoi Tembl, (OpMyTHUpOBaTh CBOM TPEIJIOKECHUS OTHOCHTEIHHO  BBITOJHEHUS
NPeUI0KEHHOH 3a/1a4H;



9) mnpuoOpeTeHue OMbITa NIPE3EHTALMH PE3YJIbTaTOB BHINOIHEHUS XUMUYECKOTO IKCIIEPUMEHTA
(;TabopaTOpHOro OMBITA, JTAOOPATOPHON PabOTHI MO MCCIEIOBAaHHUIO CBOICTB BEILIECTB, Y4EOHOTO
Mpoe KTa);

10) 3aMHTEPECOBAaHHOCTH B COBMECTHOM CO  CBEPCTHMKAMHU  IIO3HABATEIbHOW  H
HCCIIEI0BATEIbCKON IEATEIbHOCTH MPU PELICHUU BO3HUKAIOIUX MTPO0JIEM Ha OCHOBE y4€Ta 00LIMX
MHTEPECOB M COIJIACOBAaHUS NO3MLUHK (0OCYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI»,
KOOp/MHAIMS COBMECTHBIX JEHCTBUI, ONpeaeeHne KPUTEPUEB 110 OLIEHKE KayecTBA BbIOJIHEHHON
paboThl U Ap.);

VYHUBepCaTbHBIMU PETYJIATUBHBIMU JE€HCTBUSIMU

11) ymeHHEM CaMOCTOSITEIbHO ONPENCIATh LEIH JIEeATeNbHOCTH, INIAHUPOBATh, OCYIECTBISTH,
KOHTPOJIMPOBATh U NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO AEATEIbHOCTh, BBIOMpPATh Haubosee
3¢ (heKkTHBHBIC CIOCOOBI PEIICHUs yUSOHBIX M TIO3HABATEIBHBIX 33/1a4, CAMOCTOSATEIHHO COCTABIIATh
WIA KOPPEKTUPOBATh IPEAJIOKEHHBIN aaropuT™M NEMCTBUN NMpHU BBINOJHEHUHU 33JaHUN C y4ETOM
MOJTyYeHUs] HOBBIX 3HAaHMHA 00 H3ydaeMbIX OOBEKTaX — BELIECTBAX W PEaKIUsIX; OLEHUBAThH
COOTBETCTBHE II0JIyYEHHOI'O pe3yJIbTaTa 3asBICHHOM LIEJH;

12) ymeHMEM HCIOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, [IPE/IJIaraéMble B YCIOBUU 3aJIaHUM.

IIpeameTHBbIe pe3yIbTaThI

B cocraBe npeaMeTHBIX pe3yJabTaTOB [10 OCBOCHUIO 0053aTE€IbHOTO COAEPIKAHNUS,
YCTaHOBJICHHOT'O JaHHOM NPUMEpHON pabodell mporpaMMoii, BBIIEIISAIOT: OCBOCHHbIE
00y4aroImuMUCs HayYHbIE 3HAHHSI, yMEHUS U CIIOCOOBI ACUCTBUH, cenuduyeckue Ast mpeaAMEeTHON
obnacti «XUMHUs», BUIbI IEATEIILHOCTH 10 MOJIY4YE€HUI0 HOBOT'O 3HAHUS, €r0 MHTEPIIpEeTaLuH,
peoOpa3oBaHUIO U MPHUMEHEHHIO B PA3IMYHBIX YUCOHBIX M HOBBIX CUTYAIIHIX.

[IpenmeTHble pe3ynbTaThl IPEACTABICHBI 10 F0JIaM 00Y4YEHHUS U OTPaXkaroT CPOPMUPOBAHHOCTh
y 00y4aronuxcs CIeIyOINX YMEHUH:

8 KVIACC

1) packpvieamsb cmblcl OCHOBHBIX XUMHUYECKHX IIOHSATUH: aToOM, MOJEKYJa, XUMHUYECKHM
3JIEMEHT, IPOCTOE BEIECTBO, CJIO0XHOE BEIIECTBO, CMECh (OJHOPOJIHAs U HEOJHOPOJHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHAas W MOJIEKYJSpHas Macca, KOJMYECTBO BEILECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBasi A0JIsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MOJIIPHBIA 00BEM, OKCHI,
KHCJIOTa, OCHOBAaHUE, COJIb, AIEKTPOOTPULATENIBHOCTD, CTENEHb OKUCICHUS, XUMUYECKasl peakLys,
KJIacCU(UKALMA pPEaKIHi: peakuy COEIMHEHUS, peaKlUu paszJIoKEHUs, peakluu 3aMeIleHus,
peakiuu oOMeHa, 9K30- U 3HJOTEPMUYECKHUE peakIUH; TeIIoBOH 3¢ (eKT peakiuu; SApo aToma,
ANIEKTPOHHBIN CJIOW aroma, aTOMHasi opOuTalb, paguyCc aroMma, XUMHUYECKas CBs3b, MOJIApHAs U
HEMnoJIsIpHasi KOBaJIGHTHAsl CBs3b, MOHHAS CBA3b, MOH, KaTHMOH, aHWOH, pacTBOpP, MaccoBas JOJs
BelecTBa (MPOIICHTHAs! KOHIIEHTpAIsl) B PaCTBOPE;

2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATHH (cM. I. 1) U MpUMEHSTH
9TH MOHATHUS NPU ONMCAHNHU BEIIECTB U UX MPEBpaILlEHUM;

3) ucnonv3o6ams XUMUYECKYIO CUMBOJIMKY JJIsi COCTaBJI€HUs (OpMYJ BEIECTB M YpaBHEHUH
XMMHYECKUX PEAKIIUI;

4) onpedensimb BAIEHTHOCTh aTOMOB DJEMEHTOB B OMHApPHBIX COEAMHEHMSX; CTEIEHb
OKHCJIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHMUSX; MPUHAIJICHKHOCTh BEIIECTB K OINpeNeIEHHOMY
KJlaccy COeOUHEHUH 1o QopMynam; BHJ XUMHYECKOH CBS3M (KOBaJIeHTHas M HWOHHas) B
HEOPraHUYECKUX COCTUHEHMSIX;

5) packpvisams cmeicn llepmogmueckoro 3akona JI. M. MenneneeBa: JeMOHCTPUPOBATH
MOHMMAaHHUE TEePUOJANYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT UX IOJIOKEHHUS B
Ileproguueckoil cucreMe; 3aKOHOB COXPAHEHMsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4Y€HUS, 3aKOHa ABOTaJIpo; ONUCLIBAMb U XAPAKmMepu3oeams TAOIUYHYIO (Gopmy
[lepuonnyeckoil cucTeMbl XUMHUYECKUX 3JEMEHTOB: Pa3/inyaTh MOHATHS «TJaBHas moarpymnmna (A-
rpynna)» u «mobounas noxarpymnmna (b-rpynma)», Manbsle W OoJbLIME MEPUOIBI; COOMHOCUMDb
0003HaueHMs, KOTOpbIE UMeoTcs B Tabuuie «llepuoanyeckas cucteMa XUMHUECKUX 37eMeHTOB /1.
W. MenneneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMHYECKUX 3JIEMEHTOB
(coctaB u 3apsf s1pa, o0lIee YUCIIO IEKTPOHOB U pacIpeIelIeHUe UX 110 3JIEKTPOHHBIM CIIOSIM);



6) Kraccuguyuposamv XUMUYECKUE OHIIEMEHTHI; HEOPraHMYECKHE BEIEeCTBA; XUMHYECKHE
peakiuu (10 YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3D (DeKTy);

7) xapakmepuzosamsv (onucvléamp) OO0IIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, TOATBEp)KJasi ONUCAaHUE IpPUMEpPaMH MOJIEKYJSIPHBIX YpPaBHEHUH COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKIUH;

8) nmpocHo3uposamsv CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX KauyeCTBEHHOTO COCTaBa,;
BO3MOKHOCTHY IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JINUHBIX YCIOBHSIX;

9) ewiuUCAAMbL OTHOCHTENBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MAacChl BEILECTB; MAacCCOBYIO
JIOJII0 XUMHYECKOI0 3JeMeHTa 1o (HopMylie COSAMHEHUS; MAaCCOBYIO JOJIO BEIECTBA B PacTBOPE;
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKON pEaKInH;

10) mpumensams OCHOBHBIC ONEpPALMU MBICTUTENIBHON NEATEIbHOCTH — aHalIu3 M CHHTE3,
CpaBHEHHE, 0000IIeHIE, CUCTEMATH3AIHIO, KIIaCCU(UKALIUIO, BHISIBJICHUE TIPUIUHHO-CIIEICTBEHHBIX
CBA3EH — JUIsl U3YYEHHMSI CBOMCTB BEUIECTB U XUMUYECKUX PEAKLUI; €CTECTBEHHO-HAYYHbIE METObI
[I03HaHUS — HaOJII0AEHNE, U3MEPEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

11) credosams  mpaBUIaM  TOJIB30BAHWUSA  XMMHUYECKOW TMOCYAOM U JIaOOpaTOPHBIM
o0opynoBaHUEM, a TaKXKe MpaBUiIaM OOpalleHHs ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIHSIMHU
10 BBITIOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB IO TOJIYYEHUIO M COOMPAHUIO Ta3000pa3HBIX
BellecTB (BOAOPOJA M KUCIOPOAa), IPUTOTOBICHUIO PACTBOPOB C OMPEIEIEHHON MaccoBOM onei
pacTBOPEHHOrO0  BEIIECTBA; IUIAHUPOBaTb M IMPOBOJUTH XUMHUYECKHE OKCHEPHUMEHTHI IIO
pacrmo3HaBaHWIO PACTBOPOB Ieoueid W KUCIOT C TIOMOIIbIO HMHAMKATOPOB  (JaKMyc,
denondranenH, METHIOPAHK U JIp.).

9 KJIACC

1) packpvieams cmbici OCHOBHBIX XUMHUYECKHUX MOHSITHM: XMMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, AaHHOH, IIPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, BaJE€HTHOCTD,
ANEKTPOOTPHULIATELHOCTh, CTENEHb OKHUCICHHUS, XUMHUYECKass peaklMs, XHUMUYecKass CBs3b,
TeIrIoBOM 3(pexT peakiuu, MOJIb, MOJSPHBI 00BEM, PacTBOpP; SIEKTPOIHUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJIMTUYECKAs JUCCOIMANNSA, PEAKIHA WOHHOTO OOMEHa, KaTaiu3aTrop, XHMHYECKOe
paBHOBecHe, 0OpaTUMble 1 HEOOpaTHMbIE pEaKIMH, OKUCIUTEIIbHO-BOCCTAHOBUTEIbHbBIE PEAKLIUH,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE U BOCCTAHOBJIEHME, aJUIOTpONusi, amM(pOTEepHOCTb,
XMUMHYECKas CBs3b (KOBAJIEHTHAsI, HOHHAs, METAIJIMUECKas), KpUCTAIUIMUECKas peléTka, Koppo3us
METaJIJIOB, CIUIaBbl; CKOPOCTh XHWMHYECKOW pEeaKIMH, MNPEIeNIbHO JOMyCTHMas KOHIIEHTpPALUs
(ITIK) BemiecTna;

2) unmocmpupoéams B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHATHM (CM. M. 1) U NPUMEHSTH
9TH MOHATHUSA IPU ONMCAHNU BEUIECTB U UX NPEBPALLECHUN;

3) ucnonvzoeams XUMUYECKYIO CUMBOJMKY JJIsi COCTaBJIE€HUS (POPMYI BEIIECTB U YpaBHEHMM
XUMHUYECKHUX PEaKIIN;

4) onpedensimb BAJIEHTHOCTb U CTENEHb OKUCIICHUS XMMHMUYECKHUX 3JIEMEHTOB B COEAMHEHMSIX
Pa3IMYHOTO COCTaBa; MPUHAMJIECKHOCTh BELIECTB K ONPEICIEHHOMY KJaccy COEAMHEHHH II0
dbopMynaM; BHJI XMMHUYECKON CBS3M (KOBAJEHTHAsl, NOHHAs, METAJUINYECKasi) B HEOPIaHUUYECKUX
COEMHEHUSX; 3aps] MOHA IO XHWMHYECKOH ¢opmyne; XapakTep cpeibl B BOAHBIX pPacTBOpax
HEOPraHUYECKUX COSAMHEHUN, THI KPUCTAINTINYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

5) packpwvisamv cmwica Tlepuognyeckoro 3akona [[. . MenzaeneeBa u 1eMOHCTPUPOBATH €TO
MIOHUMAaHHE: Onucvléams U xapaxkmepuzoeams TabaMuHyto (opmy Ilepuonuueckoil cucremsbl
XUMHUYECKHUX JJIEMEHTOB: pa3/inyaTh MOHATUS «rjaBHas moArpymma (A-rpynma)» U «moOodHas
noarpynna (b-rpymnma)», manele W OonbLIME TNEPHOABI; CcooOmHOCUmMb O0O3HAYEHUs, KOTOpHIE
UMEIOTCS B NEPUOAMYECKON Tabiuie, € YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps] spa, oOliee YUCIIO AJIEKTPOHOB M pacipeesieHHe UX 10
AJIEKTPOHHBIM CIIOSIM); 00bACHAMb 00IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB DJIEMEHTOB M UX
COEMHEHMH B IIpeieax MajblX IEPUOJIOB U INIABHBIX MOATPYII C YYETOM CTPOEHMS UX aTOMOB;

6) Kraccuguyuposams XUMUYECKUE OHIIEMEHTBI; HEOPraHMYECKHE BEIEeCTBA; XUMHYECKHE
peakiuu (1Mo YUCIy M COCTaBY YYacTBYIOLIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3P QEKTy, 1Mo
M3MEHEHHUIO CTENEeHEH OKUCICHHSI XUMUYECKUX JIEMEHTOB);



7) xapaxmepuzoeamo (onucviéams) o0IMKE U crieNUPUIECKIE XUMUYECKUE CBOMCTBA MPOCTHIX
U CIIOHBIX BEIIECTB, MOATBEPKIas ONMUCAHUE MPUMEPAMU MOJICKYISPHBIX M HOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIIHIA;

8) cocmaeniame ypaBHEHUS SJIEKTPOJIMTUYECKON AMCCOLMAIMKA KHUCIOT, LIENOoYeH M CoJiei;
MOJTHBIE M COKpAIIEHHBIC YpaBHEHHsI pEaKIWid WMOHHOTO OOMEHA; YpaBHEHHs PEaKIIHy,
MOATBEPKIAOIIUX CYIIECTBOBAHUE T€HETHYECKON CBSI3H MEXK/TY BEIIECTBAMU PA3IMYHBIX KIACCOB;

9) packpvieams  CYNTHOCTh  OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIUH  TOCPEICTBOM
COCTaBIICHHS SJIEKTPOHHOTO OajlaHCa dTHX PEeaKLuii;

10) npoenozuposams CBOWCTBAa BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX TPEBPAIICHUN B PA3INIHBIX YCIOBUSX;

11) gvluucasmes OTHOCUTEIBHYIO MOJICKYSIPHYIO W MOJIIPHYIO MacChl BEIIECTB; MacCOBYIO
JOJTI0 XUMHUYECKOTO 3JIeMEHTa 10 (opMysie COSAMHEHUS; MAacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEAKIINH;

12) cnedosamv  TpaBWIaM  TIOJNB30BaHUS  XUMHYECKOW TIOCYJOH ¥ JabOpaTOpHBIM
o0opy/IOBaHUEM, a TaKXKe TpPaBHUIaM OOpAIICHHS ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIHUSMHU
IO BBITIOJTHEHUIO J1a00PATOPHBIX XUMUYECKHUX OIBITOB 110 TIOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HbBIX
BEIIECTB (aMMHUaKa M yIIIEKHCIIOTO Ta3a);

13) nposooums peakuuu, IMOATBEPKIAIONINE KAUYSCTBCHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacrlo3HaBaTh ONBITHBIM IYTEM XJIOPHA- OpOMHI-, HOOUA-, KapOoHar-, ¢ocdar-, criukar-,
cynb(dar-, THIPOKCUI-UOHBI, KATHOHBI AMMOHUS M MOHBI U3YYCHHBIX METAJIOB, IPUCYTCTBYIOIIHIE
B BOJIHBIX PAaCTBOpPaX HEOPTAaHMYECKUX BEIICCTB;

npumensims OCHOBHBIC OIEPAIIUU MBICIUTEIILHON IEATEIIbHOCTH — aHAJIN3 U CHHTE3,

CpaBHEHHE, 00O0OIICHIE, CUCTEMATH3AIIHNIO, BRISBICHUE TIPUIMHHO-CIICICTBEHHBIX CBS3CH — IS
W3YUYCHUS CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIMi; €CTECTBCHHO-HAYYHBIC METO/IbI TO3HAHHS —
Ha0II0IeHNE, HM3MEPEHUE, MOJICIIMPOBAHKE, YKCIIEPUMEHT (pealbHBIA U MBICIICHHBIH ).

TEMATHUYECKOE IINTAHUPOBAHUE
¢ YKa3aHMEeM KOJIMYECTBA aKaJeMHYeCKHX Yac0B, 0TBOAHMMbIX HAa 0CBOCHHE KAKI0i TEMBbI
y4eOHOro npeamera

8 kiracc
IIo
Ne Koua- nporpamme ITo paxTty
Ha3Banue Tembl ypoka BO
n/n 8a 8 8a 8
4acoB
0 0
Tema 1. BBenenmne (6 1)
Bsonnblil nHCTpyKTax 110 Th. Xumus — gacts
1. |ecrectBo3Hanus. [Ipenmer xumuu. Bemectsa. 1a
5 [IpeBpamienus BemecTs. Poib XUMHUM B )KM3HU YEJIOBEKA. lq
3HAKM XMMUYECKUX 2J1eMEHTOB. [lepuonnyeckas cucrema
3 [xummueckux snemeHToB JI.M. MenneneeBa. OTKpbITHE lua
J1.11. MenneneeBbIM IEPUOIUYECKOTO 3aKOHA.
4 | Xumnueckue GOpMyIIbI. I
5 |OTHOCHTENBHAsA aTOMHAs U MOJIEKYJISIPHAs MACCBHI. I
IIpakTnueckas padora Nel. «IIpuémsl
6 |oOpamieHus ¢ 1abopaTOpHBIM 000PYIOBAHUEM) 14
Nucrpykrax Th Ne 1
Tema 2. AToMBbI XUMHUYECKHUX 3J1eMeHTOB (10 4)
7 |OcHOBHBIE CBEIEHHS O CTPOCHUU aTOMOB. | lu | | | |




CoctaB aToMOB. 30TOIEI.

8 1 a.
9 |CrpoeHue MEKTPOHHBIX 000T0YEK aTOMOB. lua
10 M3meHeHuns yncia 3JeKTPOHOB Ha BHEIITHEM 14
PHEPTreTUYECKOM YPOBHE aTOMOB XUMUYECKHUX AJIEMEHTOB
Wonsl. MoHHasg xuMudeckas CBS3b.
11 1y
KoBasieHTHast HEMOJsIpHAs CBA3b.
12 1y
KoBasieHTHAS IIOJIIpHAS CBA3b.
13 P 1y
MeTajumnyeckass XUMHUUYECKas CBSI3b
14 1y
O0001IeHre 1 cucTeEMaTU3aUs 3HAHUI 110 TEME: KATOMBI
15 [XxuUMHYECKHX DIIEMEHTOBY lu
16 KonTpoabHas padora Nel nio teme: «4dmomol 14
XUMUYECKUX IAeMEHMO8»
Tema 3. IIpocTeie BemecTBa. (8 4)
17 [IpocThie BelecTBa-METAIIIbI U HEMETAUIBL. AJUIOTPOIIHSL. 14
18 KosmmuectBo BemectBa. Monbs. MosnsipHass Macca. 14
19 [KonumuecTtBo BemecTBa. Mosib. MossipHas macca.
MosapHBIi 006EM Ta30B.
20 p Iy
21 Pemenue 3anay mo Temam: «Mosipusiii 06vem 2a3o8, 14
KOIUYeCmBO Geulecmaa.
[IpakTnueckas padora Ne2. «Habmronenue 3a ropsieit
22 N J
ceeyoin» UHcrpykTamx Th Ne 2
23 O0001IeHre 1 CUCTEMAaTU3aINs 3HAHUI 10 TEME 14
«IIpocTeie BemecTBa»
24 KontpoJabHas padora Ne 2 no teme «lIpocteie 14
BEIIECTBAY
Tema 4. CoenniHeHHe XUMHYECKUX 3JIeMeHTOB (13 u)
CreneHp OKUCICHUS.
25 1y
Bakneiimme kinaccel OWHAPHBIX COSTUHEHUH.
26 |Oxcumpl. 1y
27 |OcHoBaHus. 1y
28 |Kuciaorsl. 1y
29 [Commn. 1y
CocraBienue ¢hbopMyJiI COJIEH.
30 bopmy lu
31 |AMop(dHBIE U KPUCTATTUYECKIE BEIECTBA. lu




Kpucrannnueckue pemerky.

Yuctele BCIIECTBA U CMECH.

32 14
IIpakTnyeckas padora Ne3. «AHanu3 MOYBBI U BOJBI)

33 |[Uucrpykrax Th Ne 3 lua
MaccoBast 10711 KOMIIOHEHTOB B CMECH.

34 14
Pemenue 3a1a4 Ha HAX0KJICHUE MACCOBOM JTOJIU

35 [KOMIIOHEHTOB CMECH. lua

36 I[IpakTuyeckas padora Ne 4. «[IpuroroBnenue pactBopa
caxapa ¢ 3aJJaHHOM MacCOBOM J10JI€M paCTBOPEHHOTO lu
BeniecTBay UHcTpykrax Th Ne 4
Kontpoabsnas padora Ne 3. o teme: «Coedurenus

37 xumuueckux snemeHmos». lua

Tema S. U3menenus, npoucxoasinue ¢ Bemecreamu (11 1)

duznyeckre 1 XUMHUUECKHE SIBICHUS B XUMHH.

38 [Xumunueckue peakuuu. lu
3aKOH COXpaHEHUs1 MacChl BEIIECTBA. XUMUUYECKHE

39 |ypaBHeHUS. lu

40 |CocTaBneHue ypaBHEHHI XUMHUECKUX PEAKIIMMA lu

41 |Peakunu pa3noKeHUs U COCAUHECHUS lqa
Peakuuu 3amenieHus

42 lu
Peakunu oomeHa

43 lu

44 IIpakTnyeckas padora NeS. « IIpuzHakum XMMHUECKHX| lq
peaxkuuin» Macrpykrax Th Ne §

45 PacuéThl M0 XUMUYECKUM YPaBHEHUSM. lua

46 [PemeHue pacyeTHBIX 3a/1a4 110 YPaBHEHUIO PEaAKITHH. lua
O06o061ieHre U cucTeMaTu3alus 3HaHU| TI0 TeMe

47 |«H3menenus, npoucxooswue ¢ 8eujecmeamu. 1g

48 KonTpoabHnas padora Ne 4 o reme «J/13menenus, lq
npoucxooauue ¢ 8euecmeamu.

Tema 6. PactBopenue. PacTBopbl. Peaknnu HOHHOTo 00MeHa H OKMCJIUTEIbHO-

BOCCTAHOBHTEJIbHbIE peaknuun (21 4)

49 [PacTBOpeHmE Kak (PU3NKO-XUMUUYECKHUM mporiecc. THrb 14
pactBopoB. Iloemopnuiit uncmpykmaoic no T.b.

50 [9nexTponutudeckas auccormanus (D/1) L

51 OCHOBHBIE MOJIO)KEHUS TEOPUU IEKTPOITUTUIECKON la
nmuccoraruu (TDOJT)

52 |NoHHble ypaBHEHUS peakIii lu

53 [Kucnotsl, ux knaccudukanus B ceete TO/I. lua




54 |CBolicTBa KUCIIOT. lua
55 |OcHoBanus, ux knaccudukanus B ceere TO/I. lua
56 |CBolicTBa OCHOBaHUM. lua
57 |Oxcunpl, ux Kiaaccu(uKaus U CBOMCTBA. lu
58 |Kucnopon. Bonopon.
I[IpakTuyeckasi padora Ne 6 «[lomyuenue, cobupanue u
59 |pacno3zHaBaHue Kucaopoaa U Bogopoaay. MHCTpykTax 1o
Thb Ne 6.
60 |Conu, ux kinaccudukanus B ceere TOJ 14
61 |CpoiicTBa coieit lua
62 |['eHeTyeckas CBsI3b MEXK]y KJlacCaMy HEOPraHUYECKUX 14
COETUHEHU.
63 |[[IpakTuyeckas padora Ne7. «CBoiicTBa KUCIOT 14
OCHOBaHMH, OKCUA0B U coneii». Uuerpykrax Th Ne 7.
64 |OxucauTenbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP). lu
65 CaoiicTBa NPOCTBIX BEILECTB METAIIOB U HEMETAILIOB, 14
KHCIOT, coJieil B cBete OBP
66 IIpakTnyeckas padora Ne8. Peuienue 14
PKCIepUMEHTANIbHBIX 3a1ay». MHeTpykTaxk Th Ne 8.
67 [UToroBasi KOHTpOJIbHas padoTa lua
68 |Koppekuust ommoox 1

9 kJacc

Ne

Ha3Banue TeMbl ypokKa
n/n yp

Tema 1. O6001meHue 3HAHNI M0 Kypcy 8 kiaacca. XumMuyeckune

peakuuun (4 4.)

Boanblif nnctpykrax no Th. Knaccudukarus

1. [xuMu4eckux coeruHeHUil. AMPOTEPHOCTb. I
EcTecTBeHHBIE CEMENCTBA XMMUUECKHUX 3JIEMEHTOB.
2 Kiaccugukanys XUMHUECKUX pPEeaKIi. 14
3.  |CkopocTh XMMHUECKUX peakuuid. Karanus. lu
4. |CxkopocTh XMMHUECKUX peakuuid. Karanus. I
Tema 2. Xumuyeckue peakuuu B pactsopax. (7 4.) 7
5. [Onexrponutnyeckas aucconuanus. OCHOBHbIE
[0JIOXKEHUS TEOPUH DJIEKTPOIUTHUECKON TUCCOIMAIINH. I
6. [Xumuueckue CBOICTBa KUCIOT KaK JIEKTPOIUTOB. I
7.  [XumHueckue CBOICTBA OCHOBaHMM KaK AJIEKTPOJIUTOB. lu
8.  [Xumuueckue cBOICTBA CONEH KaK 3JIEKTPOJIUTOB. lu
9. [Muaponm3 coiein. lu
10. |[['mapomnm3 comen. lu
IIpakTnyeckas padora Nel no teme «Pemenne
11 [PKCMepPHMEHTAJILHBIX 32712 MO TeMe 14

no Th Ne 1.

«3.11eKTp0.1anqec1caﬂ AUCCOHALIU > I/IHCprKTa)K




KonTpouabHasi padora Ne 1 mo teme «XuMuueckue

12. lu
peakuuu B pacTBOPax».
Tema 3. Hemerasibl u ux coequHenust (31 4.) 31
13. |OOGmias xapakTepuCcTUKa HEMETAIIIOB. lua
14. |OOuiast xapaKTepUCTUKa T'aJOTEHOB. lua
15. |CoenuHeHus rajaoreHos. lua
16. sz:RaneCKaﬂupaﬁoTa Ne2 no teme «!3yuenune la
CBOMCTB coyisiHOM KUCIoTh» MHCeTpyKTak Th Ne 2
17. | Xanbkorensl. Cepa. lua
18. |CepoBomopon u cyabhus. lu
19. [KuciopoaHble COEUHEHUSI CEPbI: OKCUBI CEPHI. lu
20. |KucnopoHble COEIMHEHHUS CEPhl: CEpHAst KUCIIOTA. lua
21, IIpakTuyeckas padora Ne3 nmo reme «l3yuenue 14
CBOMCTB cepHOl Kuca0ThDy. MHeTpyKkTaik Th Ne 3.
22. |OOmas xapakTepucTuKa 3MeMeHTOB VA — rpymnmbl. A30t.| 14
23. |AMMHaK. lu
24. |Conu aMMOHHUSL. lua
[IpakTnueckas padora Ne4 mo teme «llomyuenue
25. |aMMHaKa U u3ydeHue ero csoiicte». Mucrpykrax Th Ne| 1u
4.
26. |KucnoponHble COeIMHEHUS a30Ta: OKCUBI a30Ta. lu
27. |KucnoponHble COEIMHEHHUS a30Ta: A30THAS KUCIIOTA. lu
28, Pemenne 3amau u ynpaxsenui o remam: «lloarpynmna 14
azoTta. [loarpynmna xucnopoga.
29. |Docdop u ero coeAMHEHHUS. lu
30 OO6mas xapakTepucTuka 31eMeHToB [VA — rpynmsl. 14
Yraepon.
31. |KucnopoaHble COEIUHEHUS YIIIEPOJa. lu
IIpakTnueckas padora Ne 5 no reme «Ilonyuenue
32. |yraexucinoro ra3a. KauecTBeHHas peakuus Ha kapOoHat-| 1y
noHe»». UHcerpykTaxk Th Ne S.
33.  [YrieBoaopobl. 14
34. [YrieBoaopobl. 14
35. [Kucnopojacoaepskaiiyue OpraHndecKue COeMHEHUSI. lua
36. |Kucnopomaconepskaiiue opraHu4ecKrue COeTMHEHUSI. 14
37. |KpemHHMil U ero COeqUHEHUS. lu
38. |CunukaTHas IPOMBIIUIEHHOCTD. lu
39. [l[lomyueHue HEMETAJIOB. 14
40. ([lomyueHue cepHOM KHUCIOTHI. lu
41. |[TomyueHue aMMHaKa. lu
42 O06o061IeHre U cucTeMaTu3als 3HaHu| TI0 TeMe -
«Hemeramb»
43. |KonTpoJbHas padora Ne 2 no teme «HemeTamib lu
Tema 4. MeTajuibl u ux coequHenusi (18 4.) 18
44, |OOmas xapaKTepUCTHKa METaJIOB. lua
45. | XMMH4Y€eCKue CBOMCTBA METAJLIOB. I
46. |OOmas XapaKTepUCTUKA YJIEMEHTOB A — IpyIbL. lu
47. |CoenvHEHHMS IIETOYHBIX METAILJIOB. lu




48. |OGmas xapakTepucTuka 3eMeHToB IIA — rpynmsl. lu
49. |CoenMHEHMS 1IETOYHO3EMENIBHBIX METAIIOB. lua
50. [KectkocTh BOABI M CTIOCOOBI €€ yCTpaHEHHUS. lua
51 HpaKTI/I‘Ieleaﬂ padota Ne 6 no Teme «KecTKOCTh BOJIbI la
1 criocoObI e€ yctpaneHus» Mucerpykraxk Th Ne 6.
52. | AmoMuHM. lua
53. |CoenuHeHus aIFOMUHUS. la
54. [Keneso. lua
55. |CoenuHeHus xenesa. lua
IIpakTuyeckas padora Ne 7 no reme «Penienue
56. [PKCcHepUMEHTAIbHBIX 33/a4 10 TeMe «MeTayibl» lua
Nucrpykrax Th Ne 7.
o7. Koppo3us MeTaioB v CriocoObl 3alIUTHI OT Heg. lua
58. Mertasuisl B ipupoje. Ilonstue o Meramutypruu. lu
59. Pewrenue 3ana4 u ynpaxHeHUH 110 teme «MeTaibD». lu
60. O06o0061IeHre U cucTeMaTu3alus 3HaHu| 110 TeMe 14
«MeTtamibby
61. KontpoJsbHas padora Ne 3 no teme «Metayiby lu
Tema 5. Xumus U okpy:Kammas cpeaa 2
62. |XUMHYECKHUI COCTAB IIAHETHI 3€MJIA. lua
63. OxpaHa OKpyXaromiei cpesibl 0T XUMHUYECKOTO 14
3arpsi3HEHUS.
Tema 6. O6001eHHe 3HAHMI 10 XUMHUM 32 KYPC OCHOBHOI
mkoJbl. [loaroroska k OI'J (6 u.)
64. |Bewecrna. lu
65. |[Xumuueckue peaxiuu. lu
66. |OCHOBBI HCOPTaHUYECCKOU XMMHUH. lu
67 PemeHVHe 3a1a4 u ynpancljeHHﬁ o TeMe «O0o01IeHHe 14
3HaHUH 32 KypC OCHOBHOM IIKOJIBI»
68. [(UToroBasi KOHTPOJIbHAs padoTa. 14

YUYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O NTPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

1. Tabpuensut O.C. Xumus. 8 ki. : yue6. mocobue / O. C. 'abpuensH. — 9-e uzn., crep. — Mocksa

: [IpocBemenwue, 2021. — 412 c., puc., Tadm. : ui. — [Ipeam. ykas.: ¢. 315-317. — Ha o6m1. u3z-

BO: [Ipoda.

2. TI'abpuensar O.C. Xumus. 9 . : yue6. mocodbue / O. C. 'abpuensH. — 10-e uzj., crep. — MockBa
: [IpocBemenne, 2021. — 319 c., puc., Tabm. : un. — [Ipeam. ykas.: ¢. 315-317. — Ha o61. u3z-

BO: Jlpoda.
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[Texer] / O. C. I'abpuensH, A. B. Kynmosa. - 3-e u3., ctep. - Mocksa : JIpoda, 2016. - 222, [2] c. :
ui., Tabn.; 21 cm. - (@I'OC)

INMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
HTTPS://RESH.EDU.RU/

HTTPS://WWW.YAKLASS.RU

HTTPS://SKYSMART.RU

https://interneturok.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/
https://interneturok.ru/

https://foxford.ru/wiki/biologiy
MATEPUAJIbBHO-TEXHUYECKOE OBECITEYEHUE OBPA30OBATEJIbHOI'O ITPOLHECCA
YYEBHOE OBOPYJOBAHUE

MynbTUMEIHIHbBIE TOCOOUs

CripaBo4HBIC TaOIHIIBI

PasgaTtounslil matepuan

[TeuaTHbie mocoOus (TaOIUIIBI IO XUMUH 11 8-9 Kiacca)
Jlyna

Mukpockort 1a60paTOpHBIi (CBETOBOM)

Habop peaktuBoB

Habop XxuMHU4YeCcKO# MOCybI sl OTIBITOB

OBOPYJAOBAHMUE VIS MTPOBEJAEHUS JTIABOPATOPHBIX, IPAKTUYECKHUX
PABOT, JEMOHCTPAIIUIA

TexHuueckue cpeacTBa 00y4eHHs :

Hoyt0yxk

Kononku

MynbTUMEIMITHBIA TPOEKTOP

[IpoekuroHHBIH SKpaH( MHTEPAKTUBHAS T0CKA)
Y4yebHO-npakTHUECKOE U Y4eOHO-1a0opaTOpHOE 000py/A0BaHUE:
Mukpockorr 1abopaTOpHBIi (CBETOBOM)

Xumuueckas abopaTopust

PeaktuBbl


https://foxford.ru/wiki/biologiy
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