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HOACHUTEJBHASA 3AIINCKA

[IporpamMMa Mo XMMHH Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa30BaHHs COCTaBJICHA Ha OCHOBE
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHsI OCHOBHOH 00pa3oBaTENbHON MpPOrpaMMbl OCHOBHOTO OOIIETO
obOpasoBanms, mnpeactaBieHHbIx B PI'OC 00O, a Takke Ha ocHOBe (QenepanpbHOi paboueit
MpPOrpaMMbl BOCIIUTAHUS M C YY4ETOM KOHIICMIIMU IPETOAaBaHMs y4eOHOro MpeaMeTa «XHUMHS» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepanmm.

[Tporpamma o xumuu Ja€T MPEICTABICHHUE O LEJSIX, OOIIeH cTpaTernu 00y4eHus, BOCIIUTAHUS U
pa3BUTHA O0YYAIOIIUXCS CPEACTBAMHU YU4eOHOI0 MpeAMETa, YCTaHABIMBAET 00s3aTeNIbHOE TIPEIMETHOE
coJiepyKaHue, PelyCMaTPUBALCT PACIIpPeIeTICHUE ero 10 KJIacCcaM U CTPYKTYPHPOBAHHUE IO pa3zenaM 1
TeMaM TpPOrpaMMbl MO XHMHH, OMPEIENseT KOIMYECTBEHHBIE W KAaueCTBEHHBIC XapaKTEPHUCTUKH
COJIEp)KaHUs, PEKOMEHyeMYIO ITOCIICIOBATEILHOCTD H3YUCHHUS XHUMHH C YIETOM MEXKITPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKHU y4eOHOTO MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaroImmxcs,
OIIpe/IeTIIeT BO3MOXHOCTH TMpeAMeTa JUIS peaqu3alid TpeOOBaHWUH K pe3ysibTaraM OCBOCHHUS
OCHOBHOI 00pa30BaTElIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a TaKKe
TpeOoBaHMIl K pe3ylnbTaTaM OOyYeHHsS XMMHUU Ha ypOBHE IleNiel M3Y4YeHUs MpeAMeTa U OCHOBHBIX
BUJIOB YI€OHO-TTO3HABATEIHHOMN JEATEIFHOCTH 00YUaIOIIErocs 0 OCBOSHUIO YIeOHOT0 COIepIKaHusl.

3HaHHE XUMHUU CIYXHT OCHOBOM i (OPMHUPOBAHUS MHPOBO33PEHUS OOYUAIOUIErocs, €ro
MPEJCTABJICHUNA O MaTepHAIbHOM CIMHCTBE MHpa, BAXKHYIO pPOJIb UTPAlOT (HOpMUPYEMBIE XUMUEH
MPEJCTABICHUS O B3aUMOIIPEBPALIEHUSX SHEPTUM M 00 HBONIONMH BEUIECTB B MPHUPOAE, O MYyTAX
pelIeHus TJI00ATBHBIX MPOOJIeM YCTOHYHBOTO Pa3BUTHS YEIIOBEUSCTBA — CHIPHEBOM, YHEPTETHICCKOH,
MUIIEBON U KOJOTUYECKON 0€30MacHOCTH, TPOOIEM 3IpaBOOXPaHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET pealn3alliii BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (HOPMUPOBAHUS KYIBTYPHI
JUYHOCTH, €€ o0miel u (yHKIIMOHATBLHOW TPaMOTHOCTH,

BHOCHT BKJIaJ B ()OPMUPOBAHHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH OO0ydJarommxcs,
HABBIKOB UX CaMOCTOSITENIbHON y4eOHOW AEATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEIbCKUX
YMEHHH, HEOOXOJUMBIX KaK B TTOBCEJIHEBHOM JKU3HH, TaK U B IPOPECCUOHATILHOM JIEATEIILHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOrO MBIILIICHUS, 3aKJIaJAbIBAET OCHOBBHI IEJIOCTHOI'O B3IJIA/A HA
€IMHCTBO TIPUPOJBI M YEIIOBEKA, SBIISICTCS OTBETCTBECHHBIM JTArioM B ()OPMHUPOBAHUU €CTECTBEHHO--
HAYyYHOU IPaMOTHOCTH O0YYarOIINXCS;

croco0cTBYyeT (HOPMHUPOBAHHIO IIECHHOCTHOI'O OTHOIICHHS K €CTECTBCHHO--HAYYHBIM 3HAHHSM, K
MPHUPO/JIE, K YeTIOBEKY, BHOCHT CBOM BKJI/ B 9KOJIOTMUECKOEe 00pa3oBaHUe 00yUatOIINXCsl.

JlanHbIe HanpaBiieHUs B OOYYCHUH XUMHUU O0ECIIEYMBAIOTCS CICU(BUKON COMepKaHUsl YIeOHOT O
peaMeTa, KOTOPBIA SBIISETCS MEeIarori4eckd alaiTHPOBAHHBIM OTpa)K€HUEM 0a30BOM HAYKU XUMUU
Ha OMNpeeIEHHOM JTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO 00Imero oOpa3oBaHUSI OPHEHTHPOBAH HA OCBOCHHUE
00yYalOlUMHUCS CHCTEMbl NEPBOHAYANBHBIX MOHATHH XUMHUHU, OCHOB HEOPTraHUYECKOW XUMHH H
HEKOTOPBIX OTJACTBHBIX 3HAYMMBIX ITOHSATHH OPraHUICCKOW XHUMHUH.

CtpykTypa copepkaHus MPOrpaMMbl 0 XUMHUH c(hOPMHpPOBaHA HA OCHOBE CUCTEMHOI'0 MOIX0/1a K
e€ m3yuenuto. CoepkaHue CKIIABIBACTCS U3 CHCTEMBI MOHATHH O XHMHUYECKOM JJIEMEHTE U BEIIIECTBE
U CHCTEMbI TOHSATUN O XUMHUECKOW peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHBI TIO
MIPUHIIAITY TTOCIEA0BATEIFHOI0 PA3BUTHS 3HAHUI HAa OCHOBE TCOPETHUYCSCKUX IMPEICTABICHUH Pa3HOrO
YPOBHS:



— aTOMHO--MOJIEKYJIIPHOT'O YYE€HHsI KaK OCHOBBI BCET'O €CTECTBO3HAHNS,

— Ilepuogmueckoro 3akona Jl. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMHUH;

— Y4YEHHUsI O CTPOEHUH aTOMa U XUMHUYECKOH CBS3U;

— MPEICTABICHUH 00 3JIEKTPOTUTHUECKON JUCCOLMALNU BEIIECTB B pacTBOpax.

Teopernueckue 3HaHMSI pPAcCMaTpPUBAIOTCSI HA OCHOBE OSMIIMPUYECKH TOJYyYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BHBAIOTCA IOCIEAOBATEIBbHO OT OJHOTO YPOBHS K JAPYTrOMY, BBINOJHSS
(GyHKIMH OOBSICHEHHMSI U IMPOrHO3UPOBAHMSI CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH IMPAKTUYECKOTO
IIPUMEHEHHUS U NIOJTYyYEHHS U3y4aeMBbIX BEILIECTB.

OcBoeHUE MpOorpaMMbl 10 XUMUU CITOCOOCTBYET ()OPMUPOBAHUIO MPECTABICHUS O XUMHYECKON
COCTABJISIOLIEN HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOMN IPUPOJIBI, HEHHOCTHOIO OTHOLLIECHUS
K Hay4YHOMY 3HaHHMIO M METOJaM IIO3HAaHMs B HayKe. M3ydyeHue XuMUU NPOUCXOIUT C MPUBJICUECHUEM
3HaHUH U3 paHee U3YUYEHHBIX YUeOHBIX MpeaMeToB: «OKpyxKaromuil Mupy, «buonorus. 57 xmacce» u
«®Dusuka. 7 Knacey.

[Ipy wm3ydeHWHW XUMHUHM TPOUCXOAUT (OPMHPOBAHWE 3HAHWKA OCHOB XUMHUECKOW HAYKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKOM NEATEIbHOCTH YeJIOBeKa M KaK OJHOIro U3
KOMIIOHEHTOB MUPOBOM KyJIbTypbl. 3ajjaua y4eOHOro mpeaMeTa COCTOUT B ()OPMUPOBAHUM CHCTEMBI
XUMHUYECKUX 3HAHUH — BaXKHEHIIUX (aKTOB, MOHATUH, 3aKOHOB W TEOPETUUYECKHUX IOJOXKEHHH,
JOCTYIHBIX 00O0OIIEHUI MHPOBO33PEHUECKOI0 XapaKTepa, si3bIka HAyKH, B MPUOOIIEHUN K HAyYHBIM
METO/IaM MO3HAaHUS MPH M3YYEHUU BEIIECTB U XMMMUYECKHX PEaKUuid, B (GOpMUPOBAHUU U Pa3BUTHH
MO3HaBaTeNbHBIX YMEHUN U UX IPUMEHEHUH B yUeOHO-TT03HABATEIBbHON U Y4eOHO-HCCIIe10BaTeNIbCKON
JeITeIbHOCTH, OCBOCHUH MPABUII O€30IaCHOr0 0OpaIleHus ¢ BEIIeCTBAMU B TIOBCEAHEBHOM KHU3HH.

IIpu u3ydyeHun XMMUU Ha YPOBHE OCHOBHOI'O 00Iero o0pa3oBaHMs Ba)KHOE 3HaUEHHE NpUoOpesn
TaKHe LENH, KaK:

— (GopMHpOBaHHE MHTEUIEKTYyalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHMIO,
COTPYJHHYECTBY, CaMOCTOSITEJIbHOMY HPHUHITHIO PEIICHUN, CIIOCOOHOW alanTupoBaThCs K OBICTPO
MEHSIOLIUMCSI YCIIOBUSM KU3HU;

— HampaBJICHHOCTh OOYYeHHS Ha CHCTEMAaTHYEeCKOEe TMPHUOOIIEHHE OO0yJalmuxcs K
CaMOCTOSITENTbHOM TI03HABATEIILHOW JESITeITbHOCTH, HAYYHBIM METOJIaM TO3HaHUS, (OpMHUPYIOIINM
MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUHU;

— oOecriedeHre yCIOBHUI, CHOCOOCTBYIOIIMX MPUOOPETEHHIO  OOyYaroOIIMMHUCA  OIbITA
pPa3sHOOOpPa3HOM JEATENIbHOCTH, IO3HAHUS M CAMOIO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUIs PA3JIMYHBIX BUIOB JEATEIbHOCTH;

— ¢opmupoBanue o0mIel (yHKIMOHATIBEHOW U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCIIE
YMEHUN OOBSACHATh W OLCHMBATh SBJICHUS OKPYXAIOIIEro MHUPA, MCHOIb3ysd 3HAHUS M OIBIT,
MOJTyYEHHbBIE NIPU U3YYEHUU XUMUU, IPUMEHSTh UX MPU PEIIEHUHU NMPoOJIEM B IOBCEIHEBHOM KU3HU U
TPYAOBOH €ATEIBHOCTH;

— (¢opmHpoBaHHE Yy OOYyYarOIMXCSd T'yMAaHUCTHMYECKHMX OTHOIIEHUH, MOHMMAHUS LEHHOCTH
XUMHAYECKUX 3HAHHUH JUIS BEIPaOOTKH HKOJIOTHYECKH 11€7€CO00pa3HOro MOBEIEHHS B OBITY U TPYIOBOM
JESATEIIbHOCTH B LIEJSIX COXPAHEHUS CBOETO 3JJ0POBbs M OKPYXKAIOIIEH IPUPOAHON CPEbL;

— pa3BUTHE MOTHBAIMU K OOYYECHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M CaMOBOCHHTAHHUIO Ha
OCHOBE YCBOGHHMS OOIEYETIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduis u
HalpaBJIEHHOCTH JaJbHEHIIEro o0y4yeHusl.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX Ui HM3YyYCHHs XMMHUM Ha YPOBHE OCHOBHOI'O OOILIEro
oOpasoBanus, coctaBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 Jaca B Hezeno), B 9 kiracce — 68 yacoB
(2 yaca B HezeNIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/bHbIE XUMHYECKUE TIOHATHS

[Tpenmer xumuu. Ponp XMMHUM B JKU3HM 4YellOBeKa. XMMUSL B CUCTEMe HayK. Tena M BellecTBa.
®dusnyeckrue CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BeuiecTB. [loHATHE 0 MeTo/ax MO3HAHMS B
xumuH. Yuctele BemecTBa u cMecu. CriocoObl pa3aenieHus: CMeceu.

ATOMBI ¥ MOJIEKYbl. XUMUYECKUE dTeMeHThl. CHMBOJIBI XUMHUECKUX 3JIEMEHTOB. [IpocThie u
CJIOXHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas ¢opmyna. BameHTHOCTP aTOMOB XMMHYECKHX 3JI€MEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeniecTB. OTHOcHUTENbHAs aTOMHasg Macca. OTHOCUTENbHAs MOJIEKYJIsipHas Macca. MaccoBas
JIOJIs1 XUMUYECKOT0 3JIEMEHTA B COEIMHEHUU.

KonuuectBo BemiectBa. Monb. MonspHas macca. B3auMocBs3p KOIMYEeCTBa, MacChl U 4HUCIa
CTPYKTYPHBIX €IWHUII BenlecTBa. Pacy€rel mo ¢popMynamMm XUMHUUYECKUX COCTUHEHUI.

du3nuecKre 1 XUMUYECKHUE SIBJICHUS. XUMUYECKasi peakius U e€ MpU3HaKu. 3aKOH COXpaHEHUs
Macchl BEHIECTB. XUMHUYECKHE ypaBHeHusA. Knaccudukanus XUMHUYECKUX pPeakiuil (coenTuHeHus,
pasnoxKeHus, 3aMelieHusi, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYIOW, MpaBWIaMu paboThl B JabopaTopud U MpUEMaMU
oOpariieHus: ¢ 1abopaTopHBIM 000PYAOBAHUEM, U3YUCHHE U ONUCaHue (PU3MYECKUX CBOMCTB 00pa3IoB
HEOpPTraHWYECKUX BEIIECTB, HaOMoAeHHe (Pu3nueckux (TJIaBJICHUE BOCKA, TasHUE JIbJIa, PACTHpPAHUE
caxapa B CTYyIKE, KUMIEHWE W KOHACHCAIMS BOJbI) U XUMHYECKUX (TOpPEHHUE CBEYM, MPOKATHMBAHUE
MEIHOW TPOBOJIOKH, B3aMMOJICHCTBHE MeEJNa C KHUCIOTOW) SIBIICHWM, HAOIIOJCHUE W ONUCAaHUE
IPU3HAKOB IPOTEKAHMUS XMMHMUECKUX peakuil (pa3loKeHHe caxapa, B3aUMOJEHCTBHE CEpHOMN
KHCIIOTBI C XJIOpUIOM Oapwsi, pa3noxkeHue ruapokcuaa meau (I1) mpu HarpeBanuu, B3auMOICHCTBUE
Kene3a ¢ pactBopoM cond Meau (1), n3ydenue cnocoOoB pa3jiesieHust CMecel: ¢ TTOMOIIBI0 MarHUTa,
bunbpTpoBaHMe, BBHIAPUBAHUE, AUCTUIUIALMA, XpoMmaTorpadus, MpoBeAeHHE OYHCTKH MOBapEeHHOM
COJM, HaAOJIOJIEHWE M ONHMCAHUE pEe3YJbTaTOB IPOBEIEHUS OIbITA, WIIIOCTPUPYIOIIEr0 3aKOH
COXpPaHEHHUS MacChl, CO3/IaHNe MOJIENIe MOJIEKYI (IIIapOCTEPKHEBBIX ).

Ba:kneiinmue npeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Boznyx — cmecs rasos. CocrtaB Bo3nyxa. Kucinopon — 371€MEHT M NPOCTOE BEIIECTBO.
Haxoxnenue kuciaopoaa B mNpupoae, (U3NUECKHe M XUMUYECKHE CBOMCTBA (pEaKIMU TOPEHHS).
Oxkcunpl. Ilpumenenue xkucnopoma. CrocoObl TMONydeHUs KHcIopona B Jaboparopun U
npombIlnUIeHHOCTH. KpyroBopor kuciopoga B mnpupone. O30H — amioTpornHas MoAu(pUKanus
KHCJIOpOJa.

TemnoBoit 3¢¢deKkT XUMUYECKOM peakiud, TEePMOXMMHUYECKHE YpaBHEHHS, 0JK30- H
IHAOTEPMUYECKUE peaku. TOMINBO: Yroib U MeTaH. 3arpsA3HEHHE BO3/1yXa, YCUJIEHUE TAPHUKOBOTO
s¢ekTa, pa3pyleHre 030HOBOTO CIIOSL.

Bogopon — anemeHT u npoctoe BemecTBo. Haxoxenue Bompopoaa B MpUpoje, GU3nYecKue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI nmony4yeHus. Kucmorsl u conu.

Momsipabiii 00bEM Ta30B. PacuéThl Mo XUMUYECKUM YpaBHEHUSIM.

®dusnueckue cBoWcTBa BoAbl. Boma kak pactBopurens. PactBopel. Hacelmennslie u
HEHACBHIIIEHHbIE PAcTBOPHI. PacTBOpMMOCTD BeliecTB B Boae. MaccoBasi 10Jisl BEIIECTBAa B pacTBOpE.



XuMuueckue cBoMcTBa BOAbl. OcHoBaHUs. Ponb pacTBOpOB B NPUPOJIE M B KU3HU YEIOBEKa.
Kpyrosopot Boabl B ipupoe. 3arpsa3HeHue NpupoaHbix Boa. OxpaHa U OYUCTKA IPUPOIHBIX BO/I.

Knaccudukanus Heopranuueckux coemuHenuii. Oxcunbl.  Kiaccudukanmss  OKCHIOB:
coneoOpasyromue (OCHOBHBIC, KHUCIOTHBIE, aM(pOTepHbIE) U HecoieoOpasyrome. HoMmeHknarypa
okcu0B. Ou3nyeckre 1 XMMUYECKUE CBOMCTBA OKCHIOB. [TomyueHne okcuaos.

OcHoBanms. Kraccudukainus OCHOBaHWH: IIENOYM ¥ HEPACTBOPHMBIC  OCHOBaHUSI.
Homenknarypa ocHoBanuii. ®dusmyeckue U XHUMHUUYECKHE CBOWCTBa OcHoBaHui. Ilomyuenue
OCHOBaHHII.

Kucnorel. Knaccubpukanus kucnor. Homenknarypa kucinor. dusnueckue W XUMHUYECKUE
cBoricTBa KuCioT. Ps akruBHocTy MetaimioB H. H. bekeroa. [1onydeHnue Kucior.

Conu. Homenkiatypa coneil. @usnueckue 1 XuMudeckue cporcra coneil. [lonydyenue coneil.

['eneTnueckas CBsI3b MEXAY KJIACCAMHA HEOPTaHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpe/IeJIeHHe COJIep)KaHusl KUCIOpoJa B BO3JyXe, MOIydeHHe, cOOupaHue,
pacrmo3HaBaHWEe W W3YYCHHE CBOWCTB KHCIOpPOJa, HAONIOJEHHWE B3aUMOJICHCTBUS BEIIECTB C
KHUCJIOPOJIOM M YCIOBUSI BO3HUKHOBEHHUS M TpEKpalleHus TropeHus (mokapa), O3HAaKOMJICHHE C
o0OpasliaMu OKCHJOB U ONHCAaHUE MX CBOMCTB, MOJYYCHUE, COOMpaHHUE, PACllO3HABAHUE M HU3YyUYCHUE
CBOMCTB Bojopona (ropeHue), B3auMojeicTBue Bogopoga ¢ okcuaoM wmeaud (Il) (BozmoxHO
WCIIOJIb30BaHUE BHJICOMATEPHAIIOB), HAONIOJeHHE O0Opa3IoB BEHIECTB KOJWYECTBOM | MOIb,
HCCIIeJIOBaHHE OCOOCHHOCTEH pacTBOPEHHUs BEUIECTB C PA3NUYHON PacCTBOPUMOCTHIO, MPUTOTOBICHUE
pacTBOpPOB € OMNPEACIIEHHON MacCOBOM JOJEd pacTBOPEHHOTO BEHIECTBA, B3aMMOJICHCTBHE BOJBI C
MeTalaMH (HaTpueM W KaiblueM) (BO3MOXKHO HCIIONIb30BaHHE BHJICOMATEPUAIIOB), UCCIICIOBAHHE
00pa3oOB HEOPraHMYECKUX BELIECTB pAa3IMYHbIX KJIaccOB, HAONIIOIEHUE M3MEHEHHS] OKPAacKU
MHIMKAaTOPOB B pacTBOpax KHUCJIOT U ILIENOYed, M3ydyeHue B3aumonenctBus okcupga meau (1) c
pacTBOPOM CEPHOM KHCIOTHI, KHCIOT C METaJUIaMH, pEaKIUid HEeUTpaau3aluM, IMOTydeHUe
HEpPacCTBOPUMBIX OCHOBaHWM, BBITECHEHHWE OJHOTO MeTajlla JPYTrUM M3 PacTBOpa COJH, PEIICHHE
SKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BaxkHelue Kj1acchl HEOPraHMUECKUX COSAMHEHUIN».

Iepunonuyeckunii 3akoH u Ilepumoaumveckass cucrema xumuyeckux 3jgaementros JI. H.
MenpeneeBa. Ctpoenne aToMoB. XHMHYeCKasd CBf3b. OKHCIHTEJbHO-BOCCTAHOBUTEJbHbIE
peakuuu

[lepBbie MOMBITKUA KIACCU(UKALNM XUMUYECKHX AJIEMEHTOB. [loHsATHE O rpymnmax CXOTHBIX
3J€MEHTOB (LIEJIOYHbIE U IIEJIOYHO3EMEJIbHbIE METaJUIbl, TaJIOr€Hbl, HHEPTHbIE Tra3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yloT aMm(oTepHbIe OKCUIBI U THAPOKCH/IBI.

[lepuognueckuii 3akoH. I[leprnonnueckas cucrema xumuueckux 3mnemeHToB J[. M. Menneneena.
Koporkonepuonnas u mmHHOoniepuonHas Gopmsl [leproanyueckoil CHCTeMbl XUMUYECKUX dJIEMEHTOB
H. N. MengeneeBa. Ilepuoast u rpymnmbl. PU3MYECKUH CMBICT MOPSJKOBOTO HOMEpa, HOMEPOB
MepHO/Ia ¥ TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CocTaB aroMHbIX sanep. M3orombl. DneKTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
o0osouek aTomMoB mepBhIx 20 XxuMU4eckux seMeHToB [lepuoanueckoit cucremsr . 1. Menneneena.
XapakTepucTuka XHUMHUYECKOro 3JIEMEHTa 1o ero mnoioxeHuto B Ilepumommueckoit cucreme 1. W.
Menpeneena.

3aKOHOMEPHOCTH HM3MEHEHMS paJuyca aTOMOB XHMMHYECKHX 3JEMEHTOB, METALUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB 10 IPYyNIIaM U NEPHOJIAM.

3nauenue [lepuonnueckoro 3axkoHa u Ilepuoanueckold CUCTEMbI XUMHUUYECKUX 3JIEMEHTOB JUIS
pa3BuTHs Hayku U npakTuku. . 1. MeHeneeB — yd€HbIN U rpak 1aHUH.



Xumudeckas cBsi3b. KoBajeHTHas (MOJIsIpHAST M HETIONSIPHAS) CBS3b. DJIEKTPOOTPHUIATEIIBHOCTD
XUMHYECKUX 3JIeMEHTOB. IOHHAS CBA3b.

Crenenp okucieHus. OKUCIATEIBHO--BOCCTAHOBUTENILHBIE peakiuu. [Iporiecchl OKUCIeHUsT u
BoccTaHOBIEeHUS. OKHUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4eHHe 0Opas3IoB BEIIECTB METAJUIOB M HEMETAJNIOB, B3aMMOJCHCTBHE THIPOKCHIA ITUHKA C
pacTBOpaMH KHUCIIOT U IIEJIOYCH, MPOBEJACHUE OIBITOB, WILTFOCTPUPYIOIIUX MPUMEPhl OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI (TOPEHHE, PEAKIINH PA3JIOKEHUS, COEUHEHMUS).

Mesicnpeomemnvle ceazu

Peanuzanus MexxnpeIMeTHBIX CBSI3eH MPU M3YUYEHUU XMMUU B 8 KJIacCe OCYIIECTBIISIETCS Yepes
HUCIIOJIb30BAHUE KakK 06IJ_II/IX CCTCCTBCHHO--HAYYHbIX HOHHTHﬁ, Tak H HOHSITI/II‘/’I, ABJIAOIINUXCS
CHCTEMHBIMH JUTS OTJICNIbHBIX MPEIMETOB €CTECTBEHHO--HAyYHOTO IIHKJIA.

OO0mue ecTeCTBEHHO--HAy4YHbIC TMOHSATHS: HAYYHBIH (DaKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CHHTE3, KilacCu(UKaIus, TePHOJHIHOCTh, HAOIOICHHE, SKCIIEPUMEHT, MOJICITUPOBaHNE, U3MEPEHUE,
MOJCJIb, ABJICHUC.

®dwusuka: MaTepusi, aroMm, OSJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHI, H30TOIIbI,
pPaIMoaKTUBHOCTB, MOJIEKYJIA, SJICKTPUUECKUHN 3aps]], BEUIECTBO, TeNO0, 00BEM, arperaTHoe COCTOSTHUE
BEIIECTBA, ra3, PU3NYECKHUE BETUYHHBI, €IUHUIBI U3MEPEHUS, KOCMOC, MIaHeThl, 3BE3/1bl, CONHIIE.

buonorus: porocunTes, gpixanue, 6mocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpanbl, TOPHBIE MOPOABI, MOJE3HBIE HCKOMAeMbIE,
TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIIACC

BemecTBo M XUMHYeCKasl peaKuust

ITepnonnuecknii 3akoH. [lepnonnueckas cucrtema xumudeckux aeMmeHToB J[. Y. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOMCTB XMMMUECKHUX DJIEMEHTOB IEPBBIX TPEX
IIEPUOMIOB, KalWs, KalbLUUsi M HMX COCIUHEHUHM B COOTBETCTBUM C IIOJOXKCHHEM DJJIEMEHTOB B
[Iepronnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

Crpoenne BemecTBa: BHABl XUMHUYECKOHW CBSI3M. THNBI KPHUCTAUNIMYECKMX PEUIETOK,
3aBUCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKON PEIETKU U BUAA XUMUUECKOHN CBSI3H.

Knaccugukanus 1 HOMEHK/IaTypa HEOPraHUYECKUX BelIeCTB. XMMUYECKUE CBONCTBA BEIIECTB,
OTHOCSIILIUXCSL K pa3jMYHbIM KJlacCaM HEOPraHWYEeCKHX COEAUHEHMH, TEeHEeTHYecKas CBA3b
HEOPTaHWYECKUX BELIECTB.

Knaccudukanuss XMMHUYECKUX peaKIHUil MO pa3IuyHbIM MpU3HAKaM (10 YUCIYy U COCTaBy
YUYaCTBYIOIIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(P(EeKTy, M0 M3MEHEHHMIO CTENEeHEH OKUCICHUS
XMMHUYECKHUX 3JIEMEHTOB, 110 0OPaTHMMOCTH, [0 YYacTHIO Karaju3aropa). DK30- M IHIO0TEPMUYECKHE
peakuuu, TepMOXUMUYECKHE YPABHEHMSL.

[TousiTne o ckopoctn xumuyeckoil peakiuu. IloHsTne 00 0OpaTMMBIX M HEOOPATUMBIX
XUMHUUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX U TeTepOreHHbIX peakuusax. [ToHsTHe o karamuse.
[Tonatne o xumMu4eckoM paBHOBeCHM. (DAKTOPBI, BIMSIOIIME HA CKOPOCTb XUMHYECKOW PEaKUUu U
MOJIO’KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH,  O3JEKTPOHHBIH  OalaHC  OKUCIMUTENbHO-
BOCCTAaHOBUTENBbHOM peakuuu. CocTaBleHHE YpaBHEHUH  OKHUCIIHUTEIbHO--BOCCTaHOBUTEIIBHBIX
peakuuii ¢ UCIOIb30BAHNEM METO/]1a SJIEKTPOHHOr0 OanaHca.

Teopust 3JIEKTPOTUTUUECKON UCCOLMAIMU. OJIEKTPOJIUTHI MU HEIJIEKTPOIUTHL. KaThoHBbI,
aHUOHBI. MexXaHu3M AuCcCOLUAalMM BELIECTB C PA3IMYHBIMU BUAAMU XUMHYECKOW cBs3U. CreneHb
nucconyanui. CUIIbHBIE U CI1a0ble 3JIEKTPOIUTHI.



Peaknuu woHHOrO OOMeHa. YCIOBHS MPOTEKaHUS PEAKIMi HOHHOrO OOMEHa, IOJHBIE U
COKpalI€HHbIE HMOHHBIE ypaBHEHUs peakuuil. CBONCTBAa KHCJIOT, OCHOBaHMM M COJE€Hl B CBETe
MIPEACTABICHUM 00 AICKTPOIUTHUYECKON auccoranun. KauecTBeHHbIE peakiiuu Ha HOHBL. [ToHsTHE O
TUAPOJIA3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJIETISIMU KPUCTANIMYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB — METAJIJIOB
u HeMmeTaiuioB (rpadura W anMasza), CIOKHBIX BEHISCTB (XJOpUIA HATpUs), HCCICIOBAHHE
3aBHCUMOCTH CKOPOCTH XMMHUYECKON PEaKIUH OT BO3JEHCTBUS PA3IUYHBIX (AKTOPOB, HCCIECIOBAHNE
3JIEKTPONPOBOIHOCTH PAaCTBOPOB BEILECTB, IMpOLEcCa AUCCOLMALMM KHUCJIOT, LIEJOYed M colel
(BO3MOHO HCIOJIb30BAHHUE BHUJIEO MATEPHAIIOB), IPOBEICHNUE ONBITOB, WJUTFOCTPUPYIOLIUX MPU3HAKU
MPOTEKaHUsl PEaKINii HOHHOrO oOMeHa (0Opa3oBaHUE OCajKa, BhIIEICHHE raza, 00pa3oBaHUE BOIBI),
OIBITOB, WJUTIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUHi (ropeHwue,
peakuuu pasjoKEHUs, COENMHEHUs), pPACIO3HAaBAHWE HEOPraHMYECKUX BEIIECTB C IOMOLIBIO
KayeCTBEHHBIX PEaKuii Ha MOHBI, pelICHHE SKCIIEPUMEHTAIIBHBIX 3a7ad.

HemeTtansibl U MX coeIUHEHU S

OO6mass xapaktepucTuka ranoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE CTENEHU
okucienus. CtpoeHne M (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XHWMHYECKHE
CBOMCTBa Ha TMpuMepe Xxjopa (B3auMMOIEWCTBHE C MeETaUlaMH, HEMeTalllaMd, IIEJI0YaMH).
Xnoposogopoa. ConsiHast KMCIIOTa, XMMHUECKHE CBOMCTBA, MOIy4YeHHE, TpUMeHeHue. JleiicTBue xiyopa
1 XJIOPOBOJOPO/Ia Ha OpPTraHMU3M YesioBeKa. BaxkHelme XJIopuibl U UX HaXO0KIEHUE B IPUPO/IE.

O6mas xapakTtepuctuka dsi1eMeHTOoB VIA-rpynmbl. OcoOE€HHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHH okucieHus. CtpoeHue u pu3nyecKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAa
U cepbl. AJUTOTpONHBIE MOAM(PUKANMK KHCJIOPOJAa H CEpbl. XHMHYECKHE CBOWMCTBA CEPHI.
CepoBonopof, cTpoeHue, pu3nyeckrue U XUMHUYECKHe cBOWCTBA. OKCHABI Cepbl KaK IMPeICTaBUTEIH
KUCIOTHBIX OKcuaoB. CepHast kuciora, (u3MUecKMe M XHMMHYECKHe CcBoWcTBa (oOmiume Kak
NpeJCTaBUTeNsl Kilacca KUCIOT W crneuupudeckue). XUMHUYECKHE DPEAKIHHU, JISKALIHMEe B OCHOBE
MPOMBILUIEHHOT O CII0c00a MoTy4eHus cepHoi kuciotel. [Ipumenenue cepHoii kucnotel. Conu cepHOit
KHCJIOTHI, KAYECTBEHHAs! peakius Ha cyib(ar-noH. Haxoxaenne cepsl U e€ COSTMHEHUN B TPUpPOJIE.
XUMHYECKOE 3arpsi3HEHHE OKpYKaloIleld Cpeabl COCIUHEHHSIMHU cepbl (KMCIOTHBIE JIOXKAH,
3arpsi3HEHUE BO3yXa U BOAOEMOB), CIIOCOOBI €r0 MPEI0TBPAIIICHHUS.

OO6mas  xapakrepucTuka 3neMeHTOoB VA-rpynnbl. OcoOEHHOCTH  CTPOGHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHs. A30T, pacIpOCTpaHEHUE B MpUpPOAe, PU3MUecKre U XUMHYECKHe
coiictBa. KpyroBopor azora B mpupone. AMMuak, ero (u3nyeckue M XHMHYECKHE CBOWCTBA,
nonyueHue u npumenenue. Conu aMMoHUs, UX (U3MYECKUE U XUMHYECKHE CBOWCTBA, IPUMEHEHUE.
KayecTtBeHHast peakuuss Ha HOHBI aMMOHHS. A30THas KUCIOTa, €€ TMoiyueHue, (usnueckue u
XUMHYECKHE CBoiicTBa (0o0mMe Kak TMpeACTaBUTENsl Kjlacca KHUCIOT U creruuyeckue).
Hcnonp30BaHne HUTPATOB M COJEH aMMOHMSI B KadeCTBE MHUHEpalIbHBIX yI0OpeHUH. XHUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COSTMHEHHMSIMH a30Ta (KUCIOTHBIC JOXKIH, 3arpsi3HEHUE BO3yXa,
nouBsl U BojoémoB). Docdop, amnorponHsie Mogudukanuu Gochopa, puznueckrue U XUMHUUECKUE
cBoiictBa. Okcun docdopa (V) u docdopnas kuciaora, QuU3MYEeCKUEe M XHUMHUYECKHE CBOMCTBA,
nonyuyenue. Mcnons3oBanue pocaToB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

O6mas xapakrepuctuka 31eMeHTOoB |IVA-rpynmbel.  OCOOEHHOCTH  CTPOCHHSI aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIICHUS. YTJepoj, ajIOTpPONHbIe MOAU(UKALKU, pacCHpOCTpaHEHHE B
npupozae, (u3MYeckue W XUMHUYECKHe CBoicTBa. AxcopOmus. KpyroBopor yriepoma B mpupose.
Oxkcuapl yriepona, ux (u3nueckue M XUMHYECKHE CBOWMCTBA, ICHCTBHE HA >KUBBIE OPraHHU3MBI,
NOJYYCHHE M TpPUMEHEHHE. DKOJOrM4yecKkue MpoOieMbl, CBsi3aHHbIe ¢ okcuaoM yraepoma (1V),
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TUIoTe3a r100abHOr0 MOTEIUICHHSI KIIMMaTa, MapHUKOBbIN 3 (ekT. YroapHas KUCI0Ta U €€ COIH, X
dusnuecKkue W XUMHYECKHE CBOWCTBA, IMONyYeHHWE U TpHMEHeHHe. KadecTBeHHas peakius Ha
kapOoHaT-uoHBL. Mcrnonp3oBaHue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIJIEHHOCTH U CEIHCKOM
XO034ICTBE.

[TepBoHavanpHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX yriepoza (MeTaH,
9TaH, OTHWIEH, AaleTWICH, OJTaHON, TJIUIEPUH, YKCyCHass Kuciora). [IpupomHble WUCTOYHUKH
yIIeBOOpOAOB (Yroib, MPUPOAHBINA Ta3, HE(PTH), MPOAYKTH HX NepepaboTku (OEH3HMH), UX pOib B
OBITY U TPOMBIIUICHHOCTH. [TOHATHE 0 OMOIOrMUECKH BaKHBIX BEIICCTBAX: )KHUPaX, OCIIKax, yrieBoaax
— W WX pONM B KHU3HU UeJIoBeKka. MarTepuaibHOE E€JUHCTBO OPraHWYECKUX M HEOPTaHHYECKUX
COEMHEHHIA.

Kpemuuii, ero gusndeckue u XUMUYECKUE CBOWCTBA, MoNyueHrue U npuMmenenue. CoennHeHus
KpeMHust B mpupoze. OOmume mpexacraBieHuss o6 okcune kpemuus (1V) m KpemMHUEBOW KHCIIOTE.
CunuKaTel, UX UCIONB30BAaHUE B OBITY, B TPOMBINIICHHOCTH. BaxXHeHIIne cTpOuTEebHBIE MAaTEPUAITHIL:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, Xene300eToH. [Ipobmembl 0e30mMacHOrO HMCIMOIb30BAHUS
CTPOHUTENHHBIX MAaTEPUAIOB B IIOBCETHEBHOMN KHU3HMU.

Xumuueckuii IKcnepumenm:

u3ydeHrue oOpa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOH KHCIIOTBI, MPOBEIACHHE
KayeCTBEHHBIX pEaKIMii Ha XJIOpUI-UOHbI W HAONIOACHHE TNPU3HAKOB HX MPOTEKAHUS, OIBITHI,
oTpakammye (U3NYECKUE M XHUMHUYSCKHE CBOWCTBA TAJOTEHOB W WX COCTUHEHWH (BO3MOXKHO
UCIIOJb30BaHUE BHUICOMATEpUAIOB), O3HAKOMJIEHHE C OO0pa3llaMH XJOPHAOB (TallOreHHUJIOB),
O3HAaKOMJICHHE C o0OpasmamMu cepbl W € COeAUHCHHSIMH (BO3MOXKHO  HCIIOJb30BaHUE
BUJCOMAaTEepUaioB),  HaOmroJeHue  mporecca  OOyrauBaHHs — caxapa  HOJ  JeWCTBUEM
KOHIIGHTPUPOBAHHOW CEPHOM KHUCIOTHI, W3y4eHHE XHUMHUYECKUX CBONCTB pa30aBJIEHHON CEpHOU
KHUCJIOTBI, TPOBEICHHWE KAYECTBEHHOW peakiuu Ha Ccyab(haT-uOH M HAONIOJCHHWE MpU3HaKa &
MpPOTEKaHUs, O3HAKOMJIEHWE ¢ (U3MYECKMMH CBOWCTBaMHM a30Ta, ¢ochopa W UX COCTUHEHUH
(BO3MOXKHO HCIIOJIb30BAaHUE BHJEOMATEPHATIOB), OOpaslamM a30THBIX M (OCPOPHBIX YIOOpEeHHid,
nojyuyeHue, coOupanue, pacrio3HaBaHUE U M3YYEHHE CBOWCTB aMMHaKa, MPOBEJICHUE KaueCTBEHHBIX
peakiuii Ha WOH aMMOHHS M (ocdaT-HOH U W3ydeHUE MPU3HAKOB WX MPOTCKAHUS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHOM a30THON KHUCJIOTHI C MEAbI0 (BO3MOXKHO HCIIONIb30BAHHME BHIEOMATEPUAIIOB),
W3y4eHHUE MOJICICH KPUCTAIUTMUSCKUX PEImETOK anmasa, rpadura, (ymiepeHa, 03HAKOMIICHHE C
MPOIIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIEM U YCTPOHCTBOM
IPOTHBOra3a, IOIy4YeHHe, cOOMpaHue, paclo3HaBaHME M HW3Y4YEHHE CBOWCTB YIJIEKHCIIOro Tasa,
MPOBEJCHUE KAaYeCTBEHHBIX DPEAKIMii Ha KapOOHAT W CHJIMKAT-UOHBI W HM3y4CHHE MPHU3HAKOB HX
NPOTEKaHUsl, O3HAKOMIICHME C  MPOAYKIMEH  CHWIMKAaTHOH  TMPOMBIIIJICHHOCTH,  peIlleHue
HKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHele HeMeTalTbl U KX COCTUHEHUS.

MeTaJuiibl M X COeTMHEHUS

OO0mmas xapakTepuCTHKa XUMHYECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBAHHH WX IOJIOKEHUS B
[Tepuoanueckoii cucteme xumuueckux siaemMeHToB J[. 1. MenneneeBa u crpoeHus: aromoB. CTpoeHue
MeTaJIOB. MeTaindeckasi CBS3b U METALTHICCKAsh KPUCTAIUTHYSCKAsT PENIETKA. DIIEKTPOXUMHUICCKUN
psaA HampsoKeHUM MetaiioB. DuU3MYECKUe W XMMHYECKHE CBOMCTBa MeTauioB. OOmme crnocoOsl
MOJTydeHUs: MeTaUTOB. [IoOHATHE O KOPPO3UH METAUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT KOPPO3HUH.
Cmnagsl (CTallb, 9yTYH, JIOPATIOMUHUHN, OpOH3a) U UX MPUMEHEHHUE B OBITY U MIPOMBIIIIJICHHOCTH.

[llenounbie MeTamisl: nmojoxeHue B llepmoamyeckoi cucrteMe xuMuueckux sjaeMeHtoB [l. U.
MeHnpeneeBa, CTpOCHUE WX aTOMOB, HaXOXJICHHE B mpupoje. Pusnueckue U XUMHUYECKUE CBOMCTBA
(Ha mpumepe Hatpus U Kanusi). OKCHIBI U THAPOKCHABI HAaTpus U Kanus. [IpuMeHeHHe HIeNnovYHbIX
METAJJIOB U UX COECIUHECHUM.



[IlenoyHO3eMeNbHBIE METAJJIBI MAarHU W KaJlblUi: monokeHue B llepumomnueckoi cucreme
xumuueckux dieMmeHToB JI. WM. MengeneeBa, crpoeHHe HUX aTOMOB, HAaXOXICHHE B MPUPOLIE.
®dusndeckre U XMMHUYECKUE CBOMCTBA MarHusl M KaJiblus. BakHeimme coeTMHCHUS KanbIus (OKCHI,
TUAPOKCHI, COMH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunnii: nonoxenue B Ilepumomanueckodt cucreme xumuueckux siaemeHToB [J[. .
MenneneeBa, CTpOe€HHE aTroMa, HaxoXJIeHuUE B mnpuponae. PU3NUECKHE U XUMHUUYECKHE CBOMCTBA
ATIOMUHHS. AMQOTEpHBIC CBOMCTBA OKCHIA M THIPOKCUIA ATFOMUHUS.

Kenezo: nonoxenue B Ilepuoanueckoi cucreme xumuueckux 3iaemeHToB /. M. Menneneena,
CTPOEHHE aToMa, HaxOoKJeHHe B npupoje. Ousznueckue U XUMUYECKUE CBOMCTBa xene3a. OKCUIbI,
ruapokcubl U conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa 1 monyueHue.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ 00pa3llaMyd METAJJIOB W CIIABOB, WX (DU3WYECKUMU CBOWCTBAMH, HU3yYCHHE
pe3yNbTaTOB KOPPO3MH METAUIOB (BO3MOXKHO HCIIONH30BAHUE BHJIEOMATEPUANIOB), OCOOEHHOCTEU
B3aUMOJICUCTBUS OKCHA KaJbIUs U HATPHS C BOJOW (BO3MOYKHO HCIIOJIL30BAHKE BUICOMATEPHAIIOB),
UCCIIEJJOBAHUE CBOMCTB JKECTKOM BOJBI, Ipolecca TOPEHHUs 3JKejle3a B KUCIOpoAe (BO3MOXKHO
HCITOJIb30BAaHUE BHJICOMATEPHAIIOB), IPU3HAKOB TNPOTEKAHHMS KAYECTBCHHBIX PEAKIMH Ha HOHBI:
MarHus, KaJbI¥s, ATFOMUHS, ITUHKA, *kerne3a (1) u xenesza (1), menu (1), Habmonenne u onucanme
MPOIIECCOB OKpAIlIMBaHUS TJIAMEHU MOHAMHU HATpUs, Kalus U Kalblusg (BO3MOXKHO HCIIOIb30BAHHE
BHUJICOMATEPUAITIOB), HUCCIIEIOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA AITIOMUHUS WM THUIPOKCHIA
LIMHKA, pEIEHUE YKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelIne MeTaibl U UX COSIMHEH HsI».

XHUMHUS M OKpYKaIOLIas cpeaa

BemectBa u Marepuansl B IOBCEIHEBHOW MW3HU 4YeENOBEKAa. be3omacHoe HCHoiib30BaHHUE
BEIIIECTB U XUMHUYECKUX peakiuii B ObITy. [IepBas momMons mpu XUMHYECKHX 0XKOTaX M OTPaBJICHUSX.

XUMHYECKOE 3arpsA3HEHUE OKpYXKaloIlled cpeapl (MpeaesbHas AONYyCTHMasi KOHIEHTpalus
BemecTs, ganee — [1JIK). Porb xuMuu B perieHun SKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepPHaoB (CTEKIIO0, CIUIABbl METAIJIOB, TOMMEPHBIE MATEPHAIIbI).

Mescnpeomemmuoie ceasu

Peanuzanust MexXnpeaMeTHbIX CBsI3el NP W3YyYEHUU XUMHUU B 9 Kilacce OCYIIECTBISETCS Yepes
WCIIOJIb30BAaHUE KaK OOMIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHATHH, SIBISIOMIUXCS
CHUCTEMHBIMU JJIs1 OTACIBbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKIIA.

OO0mue ecTecTBEeHHO-HAYYHBbIC TOHSTHS: HAay4HbIH (DaKkT, TMIoTe3a, 3aKOH, TEOpHUs, aHaJu3,
CUHTE3, KIaccuukaIms, IepuoandHOCTh, HAOMOIeHNE, YIKCIIEPUMEHT, MOJISIMPOBAHNE, U3MEPEHUE,
MOJIEJTb, SIBJICHNE, TAPHUKOBBIN (P (EKT, TEXHOIOTHS, MATCPUAIIBI.

®dusnka: Marepus, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUI, HN30TOMbI,
PaauOaKTUBHOCTh, MOJIEKYJIA, SJICKTPUUECKUHN 3aps1, TPOBOJAHUKH, MOTYIPOBOJIHUKU, JUIIECKTPUKH,
($OoTOd7IEMEHT, BEHIeCTBO, TeNo, OOBEM, arperaTHoe COCTOSIHME BeEIIeCTBa, Tra3, pacTBOP,
pPacTBOPUMOCTh, KPUCTAJUTHUECKAs peHIETKa, CIUIaBbl, (U3NYECKUE BEIMYMHBI, €IUHUIIBI H3MEPEHUS,
KOCMHUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, gpixanue, Ouochepa, HIKOCHCTEMa, MHHEPAIbHBIE YAOOpEHUS,
MHUKPODJIEMEHTBI, MAaKpOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

l'eorpadus: atmocdepa, rugpocdepa, MUHEpATbl, TOPHBIE MOPOJbI, MOJE3HBIE HCKOIAEeMBbIE,
TOIUJIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JlnyHoCTHBIE pe3yibTaThl OCBOCHMSI MPOrpaMMbl OCHOBHOI'O 0OIIero oOpa3oBaHUS
JOCTUTAIOTCS B X0/l 00y4eHHUs XMMHUH B €IUHCTBE Y4eOHOH M BOCIUTATENHHOW NEATENbHOCTH B
COOTBCTCTBUM C TpaAUIIMOHHBIMU pOCCHfICKI/IMI/I COMOKYJIIbTYPHBIMH U NYXOBHO-HPAaBCTBCHHBIMU
[IEHHOCTSIMU, TPHUHATHIMU B OOIIECTBE MpaBUJIAMH W HOPMaMHu MOBEACHUS M CIOCOOCTBYIOT
MpolieccaM CaMOITO3HAHMS, CAMOPA3BUTHS U COLUATIA3AIUN 00 yJarOIIHXCS.

JIMYHOCTHBIE pE3yJIbTaThl OTPAKAIOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM TO3UTUBHBIX IEHHOCTHBIX OPHEHTAlMi M PACIIMPEHHE OIbITa JEATEJIbHOCTH Ha eé
OCHOBC, B TOM YHCJIC B HaCTH.

1) naTPHOTHYECKOT0 BOCTTUTAHUSI:

LIEHHOCTHOI'O OTHOIIEHHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEIIO, TOHMMAHUS 3HAYCHHMs] XUMHUYECKOW HAyKU B JKM3HM COBPEMEHHOro OOIecTBa,
CITOCOOHOCTH BJIAJIETh JOCTOBEPHON HMHGPOpPMALMEH O MEPEJOBBIX JOCTHUIKEHUAX M OTKPBITHUIX
MHUPOBOI M OTEUECTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHHSIX 00 yCTpOWCTBE
MUpa 1 00IIeCTBA;

2) rpaskKIaHCKOT0 BOCTIMTAHUS:

NpEaACTaBJIICHHA O COHNUAJIIBHBIX HOpMax W IpaBHIIaX MCKINYHOCTHBIX OTHOIIIEHUU B
KOJIJICKTUBC, KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTHU B OGH.[CCTBGHHO HOJIe3HOI>’I,
yueOHO-UCCIIEIOBATENLCKOM, TBOPYECKOW M JOPYIMX BHAAX JESITENbHOCTH, TOTOBHOCTU K
pa3HOO6pa3HOﬁ COBMECTHOM ACATCIIbHOCTU MPU BBIMNOJIHCHUN yqeGHLIX, IIO3HaBaTCIbHBIX 3a1a4,
BBITIOJTHEHUH XHUMHUYECKHUX OSKCIIEPUMEHTOB, CO3JaHMHM YYEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aUMOIIOHUMAHHUIO W B3aMMOIIOMOIIX B ITPOLCCCE 3TOU y‘IG6HOI>i JACATCIbHOCTH, I'OTOBHOCTH
OLICHMBATh CBOE TOBEJEHHWE M TMOCTYMKHA CBOUX TOBApHILEH C TMO3UIMU HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUSI MOCIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS

MHPOBO33PEHUYECKUE  TPEACTABJICHHS O  BEIMIECTBE W  XMUMHYECKOM  PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKH M COCTABIIIONIME OCHOBY MJis
MMOHMMaHHA CYIIHOCTH Hay‘-IHOI\/II KapTUHBI MUpPa, MPCACTABIICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX
Pa3BUTHA MPUPOJABLI, B3AaUMOCBA3AX YCIIOBCKA C HpHpOI[HOfI CpCHOﬁ, O poJin XUMUH B IMMO3HAHUU
ATUX 3aKOHOMEPHOCTEH;

MMO3HAaBATCIIbHBIC MOTHBLBI, HAIIPABJICHHBLIC Ha IIO0JYYCHHC HOBBIX 3HAaHUU 110 XUMHH,
HeoOXOoauMble [UIsi OOBSICHEHHs] HAOMIOIaeMBIX MPOLECCOB U SBICHUM, MO3HABaTEIbHOM,
MH(POPMAIIMOHHON U YMTATENLCKOW KYJIBTYPBI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON pabOTHI €
yu4eOHBIMH TEKCTaMH, CIPABOYHOW JUTEPaTypOi, IOCTYNHBIMU TEXHHUYECKUMHU CpEACTBAMHU
WH(OPMAITMOHHBIX TEXHOJIOTU;

MHTEpeC K OOYYeHHMIO M TIO3HAHMIO, JIF0O003HATEIhbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM00Opa30BaHMIO, MPOCKTHON M MCCIEAOBATEIBCKON JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HATPABIEHHOCTH U YPOBHS 00YYEHHUS B JAIIbHEUIIIEM;

4) popMHUPOBAHMS KYJIbTYPHI 3/I0POBbSI:

OCO3HAaHMWEC NCHHOCTHU KU3HU, OTBETCTBCHHOI'O OTHOIICHHUA K CBOEMY 310POBbI0, YCTAHOBKU
Ha 3J0pOBBIM 00pa3 >KU3HMU, OCO3HAHME TOCIEACTBUA M HENPUSITHE BPEIHBIX MPHUBBIUCK
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(ynorpeOneHus: aJKoOrojisi, HAPKOTHKOB, KYypeHHUs), HEOOXOMMMOCTH COONIOJEHUS TPABHII
0e30macHOCTH IpH 00paIIeHNH ¢ XUMUYECKMH BEIIeCTBaMU B OBITY U peabHON KU3HU;

5) TpynoBoro BocnuTaHus:

MHTEpEC K MPaKTUYECKOMY H3yUeHUIo mpodeccuil U TpyAa pa3iuyHOro poja, YBaXKEHHE K
TPYIy U pe3yJbTaTaM TPYIOBOM JEATEIILHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS TIPEIMETHBIX
3HaHUW TO XUMHH, OCO3HAHHBI BBHIOOP WHAWBHUIYAIbHOW TPACKTOPUHU TMPOAOIKEHUS
oOpa3oBaHus C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX
WHTEPECOB M MOTPEOHOCTEW, YCIemHOW MNpOPEeCcCHOHANBHON JESITeTbHOCTH W Pa3BUTHUS
HEOOXOMMBIX YMEHHUH, TOTOBHOCTD aJIalITUPOBATHCA B MPOGECCHOHATBHOU CPEJIE;

6) 3K0JI0rHYeCKOro BOCIIMTAHHUS:

HKOJIOTUYECKH 1IeJIeco00pa3Hoe OTHOIICHHWE K MPUPOAE KaK MCTOYHUKY KU3HU Ha 3emIie,
OCHOBE €€ CYIIEeCTBOBaHUS, MOHUMAHUE IIEHHOCTH 3JI0POBOTO M 0€30MacHOro o0pasza KU3HH,
OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (U3MUECKOMY U IICUXHYECKOMY 3JI0POBBIO,
0CO3HAHUE [EHHOCTH COOIOEHUS MpaBuiI 0€30MacHOr0 MOBEACHUS pU paboTe C BEIIeCTBAMU, a
TaK)X€ B CUTYallUsX, YTPOKAIOIIMX 310POBBIO U KU3HHU JIFOJIEH;

CIIOCOOHOCTH MIPUMEHSTH 3HAHUSI, TIOTydyaeMbIe TIPU U3YYEHUN XUMUH, IS pEIIeHUs 3a1ad4,
CBSI3aHHBIX C OKPYXXAIOIIEW NPUPOAHOW CpeAod, ISl TOBBIIIEHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYphI, OCO3HAHUS TI00aTBbHOTO XapaKTepa JKOJOTUYECKUX MPOOJIeM M MyTed UX PEIICHHS
MOCPEJICTBOM METOAOB XHMHH, IKOJOTUUYECKOI'O0 MBIIUICHHS, YMEHUS PYKOBOACTBOBAThCS UM B
IT03HABATEJIbHON, KOMMYHUKATHUBHOW U COLUATIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTampeaMETHBIX pPE3yJbTAaTOB BBIACNAIOT 3HAYUMBIE A (HOPMUPOBAHUS
MHUPOBO33pEHUSI OOIIEHAYYHbIC TOHSTHS (3aKOH, TEOpHs, MPUHIUN, THIOTe3a, (akt, cucrema,
MIPOLIECC, IKCIIEPUMEHT U JPYToe€.), KOTOPhIE MCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4e€OHBIX
mpeaIMeTax M MO3BOJISIFOT Ha OCHOBE 3HAHHWM W3 ATHX MPEAMETOB ()OPMUPOBATH MPEICTABICHUE O
[[EJIOCTHOM HAay4YHOM KapTHHE MHpa, U yHUBEpCallbHble yueOHbIe AelcTBUS (TIO3HABATEIbHBIE,
KOMMYHUKATHBHBIE, PETYJISITHBHBIE), KOTOpPbIE OOeCHeunBaloT (OPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOU e TENbHOCTH.

Ilo3naBaTeibHBbIE YHUBeEPCAJbHbIE YUeOHbIE 1eliCTBUA

ba3oBbie jiornyeckune AeMCTBUA:

YMEHHUS HCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHWU 3HAHUM:
PacKpbIBaTh CMBICT XUMUYECKUX MOHSATUN (BBIACIATH UX XapaKTEepPHbIC MPU3HAKHU, YCTAaHABINBATh
B3aMMOCBSI3b C JIPYTUMH TOHSATUSIMH), MCIOJNb30BAaTh TMOHATHS A7 OOBSCHEHHS OTIENbHBIX
(hakToB U SBICHUH, BRIOMPATh OCHOBAHUS U KPUTEPUH TSI KITACCU(DUKAIINI XUMUYSCKIX BEIIECTB
U XUMHUYECKHX pEeakKlUl, YCTaHaBIMBAThb MPUUYMHHO-CIECJACTBEHHBIC CBA3M MEXAY OObEKTaMHU
W3y4YeHUs, CTPOUTH JIOTUYECKUE PACCYXKJIEHUS (MHIYKTUBHBIC, ACIYKTUBHBIC, 0 AHAJIOTHH),
JIeaTh BBIBOJIbI M 3aKJIFOUECHHS;

yMEHHE TPUMEHSATh B MPOLIECCEe MO3HAHUS TMOHATUS (NPEAMETHBIE M METalpeIMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, HWCIOIb3yeMble B XHMHHU, HPeoOpPa3OBHIBATH IIMPOKO
MIPUMEHSIEMbIE B XHMMHHU MOJCIIbHBIC MPEACTaBICHUS — XMMHYECKHUN 3HAK (CHUMBOJI SJIEMEHTA),
XuMHAueckas QopMmyna W ypaBHEHHE XHMHYECKOW peakluu — TPU pPelIeHuH y4eOHo-
MMO3HABATENIbHBIX 337124, C YUETOM ITHX MOJEIHHBIX MIPEICTABIICHUN BBISBIISITh M XapaKTePU30BaTh
CYIIECTBEHHBIC TPU3HAKU N3yIaEMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U XUMHUYECKUX PEAKIIHH,
BBISBJISTH OOIIUME 3aKOHOMEPHOCTH, TNPUYMHHO-CIECACTBEHHBIC CBSI3M U TPOTHBOPEYUS B
M3y4aeMBbIX Mpolleccax U SBJICHUSIX.

Ba3oBrble ucciegoBarebLCKUeE JeliCTBUA .
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YMEHHE HCIONbh30BaTh IOCTABICHHBIC BOIMPOCHI B KAueCTBE WHCTPYMEHTA MO3HAHWS, a
TaKkK€ B KauecTBE OCHOBBI s (OPMUPOBAHMSI THUIIOTE3bl MO TMPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYXKJICHUN;

MpUOOpETEeHHE OIbITa IO IUIAHWPOBAHWIO, OPraHU3allUd W TPOBEICHUIO YUEHUYECKUX
OKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IMPOIIEcca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €TI0
pe3ynapTaT, (QopMyIHUpOBaTh OO0OOIIEHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO OIbITa,
WCCJICJIOBAHMSI, COCTABIISITH OTYET O MPOJICTAaHHOH padore.

Pabora ¢ nndopmanmeii:

YMEHHE BBIOMPATh, aHAJTM3UPOBATh U UHTEPIIPETHPOBATH HH(POPMAIIHIO PA3TNIHBIX BHIOB U
dbopM TpelCTaBICHHS, MONIYYaeMyI0 U3 Pa3HBIX MCTOYHUKOB (HAyYHO-TIOMYISpHAs JUTEparypa
XUMHUYECKOI'0 COAEp KaHMs, CIIPaBOYHbIE TOCO0MS, pecypchl IHTepHeTa), KpUTUYECKH OILIEHUBATh
MPOTUBOPEYHBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHE MPUMEHATh Pa3InyHble METOABI U 3alPOCHl MPU MOUCKe U 0TOOpe uHpoOpMaAUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JIJISl BBIMIOJIHCHUS YYEOHBIX U TTO3HABATEIHHBIX 33134
ONpefeNIéHHOr0 THIAa, MPHOOpPETEHHE OmbiTa B OO0JIACTH HCIOIB30BaHUA HH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOH aKTHBHOT'O HCIIOIB30BAHUS PA3TUIHBIX
MOUCKOBBIX CHCTE€M, CaMOCTOSITENbHO BBIOMpPATh ONTHUMAIbHYIO (OpMy MpeAcTaBlIeHUs
WH(OPMAIMU W WLTIOCTPUPOBATh PEIIAEMbIC 3aJa4d HECIOKHBIMH CXEMaMH, JHAarpaMMaMU,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMUY;

YMEHHE WCIONB30BaTh M aHAJIM3HPOBATh B IPOIECCe YYSOHOH W HCCIIeI0BATEIHCKON
JEeSTeNbHOCTH WH(OPMAIIUIO O BIUSHUM MTPOMBIIUICHHOCTH, CEIBCKOTO XO035SHCTBA M TPAHCIIOPTa
Ha COCTOSIHME OKPY’KAIOUIEH MPUPOTHON CPEIbI.

KoMMmyHuUKaTHBHBIE YHUBEpPcaIbHbIe YueOHbIE NelCTBHS:

yMEHHUs 3a7aBaTh BONPOCH (B XoJe auayiora W (WIW) JAWCKYCCHH) TIO CYIIECTBY
oO0cyxmaeMold  TeMbl, (OPMYIHpPOBaTH CBOM MPEJIOKEHUS OTHOCHTEIHHO BBIOIHCHUS
MPeIOKEHHOM 3a/1auu;

YMEHHUS MPEACTABIATE MOTYyYSHHBIC PE3yIbTaThl TTO3HABATEILHOM JEATSIILHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTaX; JelaTh MPEe3eHTAIMI0 pPe3yJbTaTOB BBIMOTHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (J1abopaTOpPHOTO OIBITA, JIAOOPATOPHOM pabOTHl MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, YUeOHOrO MIPOEKTA);

YMEHHS Y4eOHOT'O COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEIHHOU H
MCCIICIOBATEIILCKON JESATENIbHOCTH TPH PENICHUH BO3HUKAIONMUX MPOOJIeM Ha OCHOBE Yy4éra
OoOIUX HWHTEPECOB W COTJIACOBAaHUS TMO3MIUK (0OCYXACHUS, OOMEH MHEHHSIMH, «MO3T'OBBIC
MITYPMBD», KOOPAWHAIUS COBMECTHBIX ICHCTBHIA, ONPENCICHHE KPUTEPUEB MO OICHKE KauecTBa
BBITIOJIHEHHON PabOThI U Ipyrue).

PeryasiTuBHBIE YHUBEpPCAJIbHBIE YUeOHbBIE 1eiiCTBHS:

YMEHHE CaMOCTOATEIBHO ONPENCNSITh IeNU JeSTENbHOCTH, MIaHUPOBATh, OCYILECTBISTH,
KOHTPOJIMPOBATh W TPU HEOOXOTUMOCTH KOPPEKTHUPOBATH CBOIO JICATEIHHOCTh, BBIOMPATH
Haubonee 3QPeKTUBHBIE CIIOCOOBI pelleHHs] y4eOHBIX U MO3HABATENbHBIX 3a/1a4, CAMOCTOSITEIILHO
COCTaBJIATh WM KOPPEKTUPOBATH MPEMIOKEHHBIN aITOPUTM JIEHUCTBHI MTPU BHIMIOJHEHUH 3aJaHUIN
¢ y4€TOM TMONy4eHHUs HOBBIX 3HAHUK 00 HM3ydaeMbIX OOBEKTaXx — BEIIECTBAX M PEAKIHUAX,
OIICHUBATh COOTBETCTBHE IOJYUECHHOrO pe3yJsibTaTa 3asABJICHHOHN IEIM, YMEHHE HCIIOIh30BaTh U
AHATM3UPOBATh KOHTEKCTHI, IPE/JiaraeéMble B YCIIOBUHU 3aJaHUH.

INPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pE3YyNBTaTOB IO OCBOCHHIO 00S3aTEIHHOI0 COACPIKAHMS,
YCTaHOBJIEHHOTO JaHHOM (enepanpHOil paboueil mporpaMMoil, BBIAENSIOT: OCBOCHHBIE
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Oo0yJarolMMUCS Hay4HbIe 3HAHUS, YMEHHUS U CHOOCOOBI JeHCTBUH, crenupudeckue s
npeaIMeTHOW o00acTu «XHUMHs», BUJIBI JEATEIHHOCTH MO TOJYyYEHUIO HOBOTO 3HAHHUA, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYaIUSX.

K xoHmy oOydenuss B 8 kJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE IOJKHBI
oTpaxath C()OPMHUPOBAHHOCTh Y O0YUAIOIIMUXCS YMEHUM:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TOHSTHMH: aTOM, MOJEKYla, XMMHUYECKUN 3JIEMEHT,
MIPOCTOE BEIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJHAS U HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCUTEJIbHASL aTOMHAsi U MOJIEKYJIIpHAsi Macca, KOJJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsl Macca,
MaccoBas JOJsI XMMHUYECKOrO 3JeMEHTa B COEIMHEHUHU, MOJIAPHBIA O0BEM, OKCHUJ, KHCIIOTa,
OCHOBAaHHME, COJb, BJEKTPOOTPUILATEIBHOCTh, CTENEHb OKHUCICHHUS, XHMHYECKas peakius,
KJIacCU(PUKAIUS peaklUid: peaklMi COeJIWHEHHUs, PeaKlUU Pa3lIoKEHHUs, peaklud 3aMelleHHUs,
peakuu oOMeHa, SK30- U IHIAOTEPMHUECKUE PEaKIUH, TeIUIOBOH AP (HEKT peakiuu, sSapo aroma,
AIIEKTPOHHBIN CJIOW aToMa, aToMHasi OpOuTalb, paJuyCc aToMma, XUMUYECKas CBS3b, MOJSPHAS U
HETOJISIpHAsE KOBAJICHTHAsI CBsI3b, MOHHAS CBsA3b, MOH, KaTHOH, aHWOH, PAacTBOP, MaccoBas IO
BelecTBa (MPOICHTHAsI KOHLIEHTPALINS) B PACTBOPE;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWUYECKUX MOHATUN U MPUMEHSATH 3TH NOHATHUS IPH
OMMCAHUU BEILIECTB U UX MPEBPAILCHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JUIS COCTaBJIeHHUS (OpMyN BEIIECTB U ypaBHEHUI
XUMHYECKUX PEAKLIMIL;
OTPENETSATh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHEHHSIX, CTENEHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COEIUHEHUSX, MPUHAAJICKHOCTh BEIIECTB K OINpeNeNEHHOMY Kiaccy
coequHEeHMH 1Mo (popmynam, BU XUMUYECKON CBs3H (KOBAJICHTHAS M MOHHAS) B HEOPTaHUIECKUX
COEIMHEHMUSIX;
packpbiBaTh cMbich [lepuonnueckoro 3akona JI. M. MenzeneeBa: 1eMOHCTPUPOBATh MOHUMAaHUE
MEPUOIMYECKOM 3aBUCUMOCTH CBOMCTB XHMMHUYECKHX JJEMEHTOB OT HX IIOJIOKEHUS B
Ilepunonnueckoii cucremMe, 3aKOHOB COXPAHEHHUs MAacChl BEIECTB, IOCTOSTHCTBA COCTAaBa, aTOMHO- -
MOJIEKYJIIPHOTO YY€HUsI, 3aKOHa ABOTaipo;
OMKCHIBATh W XapakTepu3oBaTh TaOnmuuHyio (opmy Ilepuoanyeckoil CHUCTEMBl XUMHYECKHX
AJIEMEHTOB: pa3NyaTh MOHITHS «TJlaBHas noarpynna (A-rpynna)» u «mobdounas noarpynna (b-
rpyIma)y», Majible U OONbIINE MePHOIbl, COOTHOCUTh 0003HAUEHUS, KOTOPhIE UMEIOTCS B TaONIUIIe
«Ilepuonnueckas cucrema xumudeckux »diaemeHToB JI. M. MenageneeBay ¢ YHCIOBBIMU
XapaKTEepPUCTUKAMH CTPOCHHUS aTOMOB XHMHUYECKUX SJIEMEHTOB (COCTaB M 3apsi siapa, oliiee
YHUCJIO AJIEKTPOHOB U PacIpeieNIeHNe UX TI0 AIEKTPOHHBIM CJI0SIM);
KJIACCU(PUIIMPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XMMHYECKHE pPEaKIuu
(110 YKCITy ¥ COCTaBYy Y4acTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (DEKTY);
XapakTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIHICCTB Pa3IMYHBIX KIIACCOB,
MOATBEPK/asi OMHUCAHUE MTPUMEPAMH MOJIEKYIISIPHBIX YPaBHEHUM COOTBETCTBYIOIIMX XMMHUYECKUX
peakiui;
MIPOTrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX KaUYE€CTBEHHOI'O0 COCTaBa, BO3MOXHOCTH
MIPOTEKAHUsI XUMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMEHTa Mo (opMmyse COeAWHEHHUs, MAacCOBYIO JONIO BEIIeCTBA B PAaCcTBOPE,
MIPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUYECKON PEaKLNH;
MIPUMEHSATh OCHOBHBIE OIEpaI[iU MBICIUTEIBHON JACSATEIIBHOCTH — aHAM3 U CUHTE3, CPAaBHEHHUE,
000011eHe, cCUCTeMaTU3allnI0, KIacCU(UKALINIO, BBISBICHUE IPUYUHHO--CIIEICTBEHHBIX CBSI3el —
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JUIsL WU3Yy4YEHUS] CBOWCTB BELIECTB M XHWMHMUYECKUX PEAKLUH, E€CTECTBEHHO-HAayYHbIE METOMbI
MO3HaHUs — HAOJI0IeHNEe, U3MEPEHHE, MOICTUPOBAaHNE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIIEHHBIH );
ClIe10BaTh IMpaBWJIaM IOJIb30BAaHUS XMMHUYECKOM MOCYAOM M J1JaOOpPAaTOpHBIM O0OpYyIOBaHHUEM, a
TaKXKe MpaBUiaM OOpallleHHs ¢ BEIIeCTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBITOJTHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJIYYEHHIO U COOMpaHHMIO Ta3000pa3HbIX BEILECTB
(Bomopozna W KHCIOpOAA), MPUTOTOBJIEHHUIO PACTBOPOB C OIpPENeJEHHOW MacCOBOM JloMeit
pPacTBOPEHHOr0 BENIECTBA, IUIAHUPOBATh M TMPOBOAUTH XHUMHUYECKHE DSKCIEPUMEHTHI IO
paclo3HaBaHHUIO pPAacTBOPOB WIEJIOYEH M KHUCIOT C [OMOIIBK HHAMKATOPOB (JaKMYycC,
benondranenH, METUIIOPAHK U JPYTHE).

K xoHiy oOyueHus B 9 kiacce mpeaMeTHBIE Pe3yJabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh C()OPMHUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUM:
PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHATHUNA: XUMHYECKUH 3JIEMEHT, aTOM, MOJIEKYyJa,
WOH, KaTWOH, AaHWOH, IIPOCTOE  BEUIECTBO,  CJIOKHOE  BEIIECTBO,  BAJIEHTHOCTD,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas peakius, XUMHUYecKas CBs3b,
TeroBol 3¢ ekt peakiuu, Moib, MOJSIPHBIM 00BEM, pacTBOpP, AJNEKTPOIUTHI, HEIIEKTPOIHTHI,
AIEKTPOTUTHYECKAsT JUCCOIMAINS, pPEaKIMM HOHHOrO OOMEHa, KaTalau3aTop, XUMHUYECKOe
paBHOBecHe, 0OpaTUMble U HEOOpAaTUMbIE PEAKIINU, OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBHUTEJb, OKHUCICHHE M BOCCTAHOBIIEHUE, AJJIOTPOIHUS, aM(OTEpHOCTbD,
XUMUYECKasi CBsI3b (KOBaJIEHTHAs, WOHHAsA, META/NIMYecKasi), KpHUCTAUIMYECKas pemeTka,
KOppO3HMsl METaJUIOB, CIUIaBbl, CKOPOCTh XHMHMYECKOH peaklHuH, MPENesbHO JIOMycTUMast
koHueHTpanusa [1JIK BemecTsa;
WJLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHSATHI U MPUMEHSTh 3TH MOHSATUS TPU
OINHCAaHUU BEIIECTB U UX MPEBpalllCHUM;
UCTIOJIb30BaTh XMMUYECKYI0 CHMBOJMKY JUIS COCTaBJICHHS (OPMYJ BEIIECTB U YpaBHEHHI
XUMHUYECKHUX PEaKIInii;
OIpE/ENATh BaJEHTHOCTh U CTENEHb OKHUCIIEHUS XHUMHUYECKHX »JJEMEHTOB B COEIUHEHHSX
pa3IMYHOrO0 COCTaBa, NMPHHAUIE)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COEAMHEHHH IO
dbopmynam, BUJ XMMUYECKON CBSA3M (KOBaJIEHTHAs, MOHHAS, METa/NInYeckasi) B HEOPraHMYeCKUX
COCIMHEHUSX, 3apsA] MOHA MO XHMHYECKOH (opmyre, xapakTep cpelbl B BOIHBIX PacTBOpax
HEOPTaHUYECKUX COCMHEHUHN, TUIT KPUCTAIITUYECKON PEeIIETKH KOHKPETHOIO BEIIECTBA;
packpbiBaTh cMmbich [lepuoanueckoro 3akona [[. M. MeHneneeBa W JE€MOHCTPUPOBATH €ro
NOHMMAaHME: ONHUCHIBATh M XapakTepus3oBaTh Tabmuunyto ¢opmy Ileprmoauueckoil cucTemMbl
XUMHUYECKHUX AJIEMEHTOB: pa3inuyaTh MOHATHUSA «TJIaBHas moarpynmna (A-rpynmna)» U «mododyHas
noarpynna (b-rpymma)», manbsie u OoOJbIIKME MEPUOABI, COOTHOCUTH OO0O3HAYEHHUS, KOTOpHIC
UMEIOTCS B MEPUOAMYECKOM TalnHile, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHMSI aTOMOB
XMUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsij Aapa, 00Iee YMCIIO 3JIEKTPOHOB M pacIpeieieHue X Mo
AJIEKTPOHHBIM CJI0SIM), OOBSACHATH OO0IIKE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U
UX COEIMHEHUI B Ipejenax MajblX MEepPUOJIOB U TJIABHBIX MHOATPYII C Y4ETOM CTPOEHHUS MX
aTOMOB;
KJIaCCU(PUIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHWYECKHE BEIIECTBA, XMMHUYECKHE peaKluu
(110 YUCITy U COCTaBy YYacCTBYIOUIMX B PEAKLUU BEIIECTB, [0 TEINIOBOMY 3() EeKTy, 10 U3MEHEHHUIO
CTENEeHEeW OKUCIICHUSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMHCHIBATH) OOIIME W crenu(UUecKue XUMHYECKHE CBOWCTBA MPOCTBIX U
CIIOKHBIX BEUIECTB, MOATBEPKIasi ONMUCAHUE MPUMEPAMU MOJEKYISPHBIX U MOHHBIX YpPaBHEHMIA
COOTBETCTBYIOILIUX XUMUYECKUX PEaKIUi;
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COCTABJIAATh YPABHEHUS IEKTPOTUTHUYECKON JUCCOLUAIIMH KHUCIIOT, MIEI04Yel M COJeH, MOTHbIE U
COKpalIEHHBIE YPaBHEHMS PEaKIMii MOHHOrO OOMEHa, ypaBHEHHMS PEaKIMi, MOJTBEPIKAAOIINX
CYIIECTBOBAaHHE T€HETHUECKON CBSI3M MEXIY BEIIECTBAMU PA3ITUYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMNA MOCPEACTBOM COCTAaBIICHUS
AIIEKTPOHHOTO OajlaHca 3TUX PeaKInii;

IIPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHUS, BO3MOXKHOCTH MPOTEKAHUS
XMMHYECKHUX MTPEBPALICHUI B Pa3IIMUHBIX YCIOBHSX;

BBIUUCIIATE OTHOCUTEIFHYIO MOJICKYJISIPHYIO M MOJISIDHYIO MAacChl BEIIECTB, MAacCOBYIO JIOIIO
XMUMUYECKOT0 3JeMeHTa 1o (opMyse COEAMHEHHUs, MAcCOBYIO JIOJIO BEIECTBa B PacTBOpE,
IPOBOJIUTH PACUETHI 10 YPABHEHNIO XUMHUYECKOW PEaKIHIH;

coOnroaTh MpaBuia MOJb30BaHUS XUMHUYECKOW MOCYIOM M J1abopaTOpHBIM 00OpYAOBaHHUEM, a
TaKKe MpaBUiIa OOpalIeHUs C BEUIECTBAMU B COOTBETCTBUHU C MHCTPYKIHSMHU IO BBITOTHEHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB I10 IOJIYUYEHUIO M COOMpPAaHHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa M yriIeKHcioro rasa);

NPOBOANTH PEAaKIHH, MOATBEPXKIAIONIME KAuYeCTBEHHBI COCTAB  Pa3NUYHBIX  BEIIECTB:
pacrio3HaBaTh OMNBITHBIM IYTEM XJOpHI-, OpOMHI-, HMOAWI-, KapOoHaT-, ¢ocdar-, CUIMKAT-,
cynb(aT-, THAPOKCHI-MOHBI, KATHOHBI aMMOHHUSI ¥ MOHBI H3y4E€HHBIX METAIIOB, IPHCYTCTBYIOIIHE
B BOJIHBIX PacTBOpaX HEOPTaHUYECKUX BEUIECTB;

IPUMEHSATh OCHOBHBIE OINEpAaIMM MBICIUTEIBHONW JEATENbHOCTH — aHAJlU3 U CUHTE3, CPaBHEHHUE,
0000IIIeHNe, CUCTEMAaTH3aINIO0, BBISBICHUE MPHUYMHHO-CICACTBEHHBIX CBS3CH — UI W3YyUCHUS
CBOWCTB BEIIECTB M XHMUYECKUX pEaKUUi, €CTeCTBEHHO-HAyYHbl€ METOJIbl MO3HAHUSA —
HaOJIOZICHUE, U3MEPEHHUE, MOJICTTUPOBAHHE, SKCIIEPUMEHT (peabHbIN M MBICJICHHBIH ).

TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacoB JJIeKTPOHHBbIE
Ne HaumeHoBanue
/ A31E10 e (undposrbie)
n J1eJI0B U TeM
p Bcero KOHTpOJ’ll)Hl)le l'[paKTuqecmle 06pa30BaTeﬂbele
n NporpamMmal paboThI padoThI
pecypcbl
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Paszgea 1. [lepBoHayaibHbIe XMMUYECKHE OHATHUS

XUMHA — BaKHasd

0011acTh bubmuoreka IJOK
1.1 €CTECTBO3HAHUS U 6 2 https://m.edsoo.ru/7f
MPaAKTUYECKON 41837¢c
JESITEILHOCTH YEI0BEKA
Bermectsa i Bub6nuorexa [JOK
1.2 18 1 https://m.edsoo.ru/7f
XUMHAYECKHUE PEAKIIUU 41837¢
Hroro no pazneny 24

Pa3nen 2. BaxkHeiimne npeacTaBuTeIn

HECOPraHm4eCKMux BeIeCTB

Bosayx. Kuciopon bubmuoreka [JOK
2.1 - - 5 PO 6 1 https://m.edsoo.ru/7f
OHATHE 00 OKCHIAX 41837¢
Bbu6nunoreka [JOK
B I
2.2 OHOPOA.1IORATHE O 7 1 https://m.edsoo.ru/7f
KHCIIOTaX U COJSIX 41837¢
Bona. PactBopbL. bubnmoreka [JOK
2.3 [TonsiTre 06 5 1 1 https://m.edsoo.ru/7f
OCHOBAHMSIX 41837c
OCHOBHBIE KJIACCHI bu6nmoreka [JOK
2.4 HEOPraHMYECKHX 11 1 1 https://m.edsoo.ru/7f
COeIMHEHHI 41837c
Hroro no pazneny 29

Paszgea 3. [lepuoguueckuii 3axoH u Ilepuoguyeckas cucreMa xumuyeckux jiemenTon /1. U.

MenneneeBa. CTpoeHne aToMOB. XUMHYeCKasi CBsi3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakmuu

[Ieproanueckuii 3aK0H
u [lepuognueckas

CHUCTEMA XUMHYECKUX bubmorexa HOK
3.1 semerrros JL, U 7 https://m.edsoo.ru/7f
o 41837c
Menpene-eBa.
Crpoenue aroma
XumMudeckas CBA3b.
OKucIuTeNbHO- Bubmaorexa TOK
3.2 B OCCTAHOBHTOILHEL 7 1 https://m.edsoo.ru/7f
41837c
peakiuu
bubmuoreka IJOK
Hroro no pazaeny 14 https://m.edsoo.ru/7f
41837c
PesepBHOE Bpems 1 bubnuoreka [JOK
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https://m.edsoo.ru/7f
41837c
OBILIEE KOJIMYECTBO 68 4 6
YACOB I10 ITPOITPAMME
9 KJIACC
KouuvecTBo 4yacoB DJIeKTPOHHBbIE
Ne HaunmenoBanue
(uudposrbie)
n/ pa3aejioB U TeM Bcer | KoHTpoJbH IIpakTH4eck
o0pa3oBaTesibHbIE
n NporpaMMel 0 bie¢ padoThI ue padoTbl
pecypchl
Pasnen 1. BemecTtBo M XuMu4eckne peakun
[ToBTOpEHUE U
yrayoneHue bubnuoreka [IOK
11 3HAHUH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
paszienoB Kypcea 8 636
Knacca
OCHOBHEBIE
3aKOHOMEPHOCTH buGnuorexa LOK
1.2 P 4 https://m.edsoo.ru/7f41a
XHUMHYCSCKAX
. 636
peakimit
DIIEKTPOIUTUYECK
ast TNCCOIHAITHS. bubmuoreka [JOK
1.3 XumMuueckue 10 1 1 https://m.edsoo.ru/7f41a
peaKkiuu B 636
pacTBopax
Wroro mo pazneny 19
Paznen 2. HeMeTaJlsIbl M MX COeIMHEHHS
Oomas
XapaKTEePUCTHKA
bu6mmoreka [JOK
XAMHYECKUX
2.1 5 1 https://m.edsoo.ru/7f41a
snemenToB VIIA-
636
TPYTIIIBL.
T"anmorens:
OO0mas
XapaKTEPUCTHKA bubnuoreka [IOK
2.2 XHUMHYECKAX 6 https://m.edsoo.ru/7f41a
siieMeHToB VIA- 636
rpynnsl. Cepa u

18



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

e€ coeTMHEHNA

2.3

OO0mmas
XapaKTepUCTHKA
XUMUYECKUX
snemMeHToB VA-
rpynnsl. A30T,
¢dochop u ux
COCIMHEHUS

bubmuoreka IJOK
https://m.edsoo.ru/7f41a
636

2.4

OO0mas
XapaKkTepUCTHUKA
XUMHYECKHUX
sneMeHToB |VA-
TPYIIIBL. YTIepos
U KPEMHUU U UX
COCMHECHMS

bubnuoreka [JOK
https://m.edsoo.ru/7f41a
636

Uroro no pazaeny

26

Pazgen 3. MeTaiIbl M X COCIUHEHU ST

. bubmuoreka [JOK
OO01ue cBoiicTBa
3.1 4 https://m.edsoo.ru/7f41a
METaJJIOB
636
Baxmnetimme bubmuoreka [JOK
3.2 METaJUIbl M UX 16 https://m.edsoo.ru/7f41a
COEIUHEHHUS 636
Hroro no pazneny 20

Paznen 4. Xumus u okpy

Kaolas cpeaa

BemtectBa n bu6nuoreka [JOK
4.1 MaTepHasbl B 3 https://m.edsoo.ru/7f4la
JKU3HH YeIOBEKa 636
Wroro mo pazneny 3
bu6nuoreka [JOK
PesepBHoOe Bpemst 0 https://m.edsoo.ru/7f4la
636
OBIIEE
KOJIMYECTBO 68
YACOB I10
I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECITEYUEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSIBATEJIbHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

» Xumus, 8 knace/ I'abpuensa O.C., Octpoymos WU.I"., Cnaakos C.A.,
AxkrmmonepHoe o6riecTBo «M3marenscTBo «IIpocBemieHne
» Xumus, 9 xknacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnaakos C.A.,
AxnmonepHoe obmectBo «M3aaTenscTBo «lIpocBemnieHne»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1. Meroanueckoe nocooue. 8 kiacc (aBropsl O. C. I'abpuensu, U. I'. OctpoymoB,
C. A. Crnankos).

2. Ilporpamma kypca Xxumuu Jijist 7—9 ki1accoB 00111e00pa3oBaTeIbHBIX
yupexxaenuit (aBtopel O. C. I'a6-puensin, U. I'. Octpoymos, C. A. Cnaakos).

3. [IpoBepounbie U KOHTPOIbHBIE paboThl. 8 Kiace (aBropsl O. C. 'abpuenss, U.
B. Tpury6uak).

4. Xumus B TecTax, 3aja4yax 1 ynpaxuenusx. 8 kiacc (aBropsl O. C. I'abpuensiy,
H. B. Tpury0uax).

5. Meronuueckoe nocodue. 9 kiacc (aBropsl O. C. 'abpuensn, U.I'. Octpoymos,
C. A. Cnankos).

6. [Iporpamma kypca xumuu 11st 7—9 ki1accoB 0011e00pa3oBaTEIbHBIX
yupexaennit (aBropsl O. C. 'ab-puensn, U. I'. Octpoymos, C. A. Ciankos).

7. [IpoBepouHbie 1 KOHTPOJIbHBIE paboThl. 9 Kace (aBTopsl O. C. ["'abpuensn, U.
B. Tpury6uaxk).

8. Xumus B TecTax, 3afadax u ynpaxHenusx. 9 kiacc (aBropsl O.C. ['abpuensi,
. B. TpuryOuak).

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. http://www.alhimik.ru. TIpeacraBiens cieayroliye pyoOpUKN: COBETHI
aOMTYpPUEHTY, YUUTEIII0 XUMHUH, CIIPABOYHUK (OUYEHb OO0JIbIIas MOA00pKa TaOIUIl U
CIPaBOYHBIX MAaTEPHAJIOB), Bec&nasi XUMUsI, HOBOCTH, OJIMMITHAIBI, KYHCTKamepa
(Macca UHTEPECHBIX UCTOPUUYECKHUX CBEJACHUN ).

2. http://www.hij.ru. XKypran « XuMus 1 5KM3Hb» MOHATHO U 3aHUMATEIbHO
pacckasbIBacT 000 BCEM MH-TEPECHOM, UTO MPOUCXOIUT B HAYKE U B MUPE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnexTponHbI# )ypHaT « XUMHKH 1
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XMMHSI», B KOTOPOM TPEJCTABICHO MHOXECTBO OMBITOB [0 XUMHUH, 3aHUMATEIILHOM
UH(POPMAITUH, TO3BOJISIFOIICH YBJICUb YUEHUKOB YKCIIEPUMEHTAITLHOW YacThIO
npemera.

4. http://c-books.narod.ru. BceBo3amoskHas auTepaTypa 1o XUMHUH.

5. http://www.prosv.ru/. TTocoOus i ydaniuxcs, B TOM YHCIIE ¥ JUTS ITOATOTOBKH
k uroroBoit arrectanun (OI'D u EI'D), MmeToauueckue mocoous 11 yuyuTeseH,
HAy4YHO-TIOMYJIsIpHAs JUTepaTypa mo xumuu. 6. http://1september.ru/. Xypnan ans
YUHUTENCH U HE TOJIbKO. bobIioe kojinuecTBO pabOT YUEHUKOB, B TOM YUCJIE U
UCCIIeIOBATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKOJIbHBIH MOpTA
CO CChIIKaMH Ha 00pa30-BaTeJIbHBIC CANTHI 110 XHMMHH.

8. www.periodictable.ru. CoopHHK cTaTeii 0 XUMHUYCCKUX 3JIEMEHTAX,
WILTFOCTPUPOBAHHBIN SKCIIEPUMEHTOM.
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