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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHUHM Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus COCTABIIEHA HA OCHOBE
TpeOOBaHMII K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHON MPOTrpaMMBbl
OCHOBHOTO 00111eT0 oOpa3oBanmsi, npeactaBieHHbIX B ®T'OC 00O, a Takke Ha OCHOBE
denepanbHOl pabodeit mporpaMMbl BOCTIMTAHKS M C YYETOM KOHIICTIIIMHA TPETIOAaBaHMUs
y4yeOHOro mnpeamera «XuMHUs» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma 10 XWMHH AacT TPEACTaBIEHHWE O IEIIX, OOIIeH cTpaTreruu OOydeHUs,
BOCITUTAHUS U PA3BUTHUSL 00YUAIOIIUXCS CPEACTBAMHU YUEOHOTO MpeMETa, yCTAHABIUBACT
00s3aTeIbHOE TMPEIMETHOE COJIepKaHUE, MPEyCMaTPUBAET pacHpeeieHUe €ro Io
KJIaccaM U CTPYKTYpUpPOBAHUE IO pa3jieiaM U TeMaM MPOoTrpaMMBbl IO XUMHH, ONPEACIIIeT
KOJIMYECTBEHHbIE W KAYECTBEHHBIC XapaKTEPUCTUKH COJEp)KaHUS, PEKOMEHIyeMYIO
MOCJIEIOBATEILHOCTD U3YUEHHUS XUMHUU C YUYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsA3CH, JIOTMKM Yy4eOHOro IIpolecca, BO3PACTHBIX OCOOCHHOCTEHW OO0y4aromuxcs,
ompenensieT BO3MOXXHOCTU TpeAMeTa I pealu3aluu TpeOOBaHUW K pe3yibTaTam
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHusl, a TakKe TpeOOBaHUMN K pe3ysbTaTaM OOy4YeHHUs XMMHUU Ha YPOBHE Iieiei
M3Y4YeHUs TIpeMeTa W OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIBLHON JACSITCIBHOCTH
00y4aromerocs o OCBOEHUIO Y4eOHOI0 COJep KaHusl.

3HaHWe XUMUU CITYKUT OCHOBOH ISl (DOPMUPOBAHUS MUPOBO33PEHUS 00yUAIOIIErocs, €ro
MIPEACTABICHUI O MaTepUaAIbHOM €IMHCTBE MHPA, BAXKHYIO pOJb UrpatoT (OpMHUpyEMBbIE
XUMUEN TPEICTaBICHUS O B3aMMOINPEBPALIEHUAX IHEPTruu U 00 SBONIOLMU BEILECTB B
MIPUPOJE, O MYyTAX PEILICHUS TNI00ATbHBIX TPOOJIEM YCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA
— CBIPbEBOM, IHEPreTUYECKOM, MUILEBOW M HKOJIOTUYECKOH O0€e30MacHOCTH, MpoOiemM
3IpaBOOXPaHEHUS.

I/I3yuenue xumuu.

CIOCOOCTBYET peasin3aIiii BO3MOXXHOCTEH JIJIT CaMOPa3BUTHS M (POPMHUPOBAHUS KYJIETYPbI
JUYHOCTH, €€ O0IIel 1 PYyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00yJaroIIuxcs,

HABBIKOB HMX CaMOCTOSTEIbHOW Y4YeOHOW HEeATEIbHOCTH, OJKCICPUMEHTAIBHBIX W
WCCIICIOBATEIIbCKUX YMEHHW, HEOOXOIUMBIX KaK B ITOBCETHEBHOW JKWU3HH, TaK U B
poheCCHOHAIBHOM JISITEIIbHOCTH;



3HAKOMHUT CO CHIEeNU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJIsi71a HA €IMHCTBO MIPUPOJIBI U YEJIOBEKA, SBJISIETCS] OTBETCTBEHHBIM 3TAllOM
B (P OPMHPOBAHUU €CTECTBEHHO-HAYUYHON rPaMOTHOCTH O0yYaroIInXcs;

CrocoOCTBYeT (POPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K CCTCCTBEHHO-HAYYHBIM
3HAHUAM, K TPHUPOJC, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B KOJOTHUYECKOE 0Opa3OBaHHE
00yJaroIMXCs.

JlanHble HampaBieHHUS B OOyYEHUM XUMHH O0ECIEeUMBAIOTCS CIENU(UKON COACepHKaHUS
y4eOHOro npeamMeTa, KOTOPBIM SBISETCS MEeJarornyecku aJalTUPOBAHHBIM OTPaKEHHEM
0a30BOI HAYKH XMMHUU Ha ONPEEICHHOM 3TaIrle ¢ pa3BUTH.

Kpr XUMHH Ha YPOBHC OCHOBHOI'O O6IHGFO O6pa3OBaHI/I$I OPUCHTHUPOBAH HAa OCBOCHHC
O6y"IaIOIHI/IMI/IC$I CUCTCMBI IICPBOHAYAJIbHBIX MOHSITHU XUMHUH, OCHOB HeOpFaHH‘{eCKOﬁ
XUMHUHN U HCKOTOPBIX OTACIIbHBIX 3HAYUMBIX TTOHSTHUI OpFaHH‘ICCKOﬁ XUMUU.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUU CPOpMHUpPOBaHA HA OCHOBE CHUCTEMHOTO
noaxona k e¢ wusydeHuro. CoaepxkaHue CKIAIbIBACTCS M3 CHUCTEMbl TMOHSTHH O
XUMHUYECKOM DBJIEMEHTE W BEILIECTBE U CHUCTEMbl MOHATUN O XUMUYecKou peakiuu. O0e
3TU CUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPUHIMITY IOCIEI0BATEIBHOTO Pa3BUTHS
3HAaHUW HA OCHOBE TEOPETUUECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— AaTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,
— Ilepnoanueckoro 3akona JI. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMHH;
— YYEHHUS O CTPOEHHHM aTOMa U XUMHUYECKOU CBSI3H;

— TPEJCTaBICHUM 00 JIEKTPOJUTUUECKOMN AUCCOIMAIIMN BEIIECTB B PaCTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH IIOJIYyYECHHBIX H
OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCS TMOCJIEIOBATEIHLHO OT OJHOTO YPOBHS K JAPYTOMY,
BBITIONIHAS ~ (PYHKIIMM OOBSICHEHHS W TIPOTHO3UPOBAHHUS CBOMCTB, CTPOCHUS W
BO3MOYKHOCTEM MPAKTUYECKOTO MPUMEHEHUS U MOJIYUYCHHS U3y4aeMBbIX BEIIECTB.

OcBoeHME TporpaMMbl IO XHUMHH CIIOCOOCTBYET (DOPMHUPOBAHUIO TPEICTABICHUS O
XUMUYECKOUN COCTaBJISIIOIIECH HAYYHOU KapTHUHBI MHUpA B JIOTUKE €€ CUCTEMHOUN MPUPOIbI,
LIEHHOCTHOI'O OTHOILIECHUS K HAYYHOMY 3HAHUIO U METOJaM IT03HaHUs B Hayke. M3yuenue
XUMUU TIPOUCXO/IUT C MPUBIICYCHUEM 3HAHUI U3 paHee N3YUCHHBIX YUCOHBIX TPEIMETOB:
«Oxpyxaromnii Mup», «buonorus. 5—7 knacce» u «Puszuka. 7 Kiacey.



[Tpu u3yueHun XUMUU MPOUCXOTUT (POPMUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HAYKU Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKOW JESATEIBHOCTH YEJIOBEKA U Kak
OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYDBI.

3aoaua yueono20 npedomema cocTouT B GOPMUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUA —
BaXHEHIINX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETUUECKUX TOJ0KEHUH, JTOCTYIMHBIX
00001IeHNIT MUPOBO33PEHUECKOTO XapaKTepa, sA3blka HAyKH, B MPUOOIIEHUHN K HAYYHBIM
METOJIaM TMTO3HAHUS NP U3yUEHUU BEUIECTB M XMMHUYECKUX PEaKIHii, B GOPMUPOBAHUU U
pPa3BUTUHU TO3HABATEIBHBIX YMEHUN U UX MPUMEHEHUH B y4eOHO-MO3HABATEIBHON U
y4eOHO-UCCIIEeI0BAaTENbCKON AEATEIbHOCTH, OCBOEHUU NpaBuil 0€30MaCHOr0 OOpalleHus
C BEIIECTBaMHU B TIOBCETHEBHOM JKU3HHU.

[Ipn M3ydyeHHH XMMHH HAa ypPOBHE OCHOBHOIO OOINEro OOpa3OBaHHUS Ba)KHOC 3HAUCHHUC
npuoOpeny maxue yeau, Kax:

—ghopmuposanue uHMeENIeKMyaibHO pa3eumoll JUYHOCMU, 20MOBO0L K cAMo0bpa308aHuUI0,
compyoHu4uecmsy, CAMOCMOSMENbHOMY NPUHAMUIO peuteHu, cnocobHoll
aoanmuposamvcsi K OblCMpo MEHAIOWUMCS Y CTLOBUAM HCUZHU,

—HANpasieHHOCMy  00YYeHUs HaA CUCMeMAmuyecKkoe HpuodujeHue o0yuanwuxcs K
CAMOCMOAMENbHOU NO3HABAMENLHOU 0eamMeIbHOCMU, HAYYHbLIM MemooaM HNO3HAHUS,
G opmupyrowUM MOMUBAYUIO U PA3BUMUE CHOCOOHOCMEL K XUMUU,

—obecneuenue Ycuo6ull, CNOCOOCMBYIOWUX NPUOOPEeMmeHUIo 00YUaArWUMUC  ONbIMA
PA3HO0OPA3HOU  OessmeNbHOCMU, NO3HAHUSA U CAMONO3HAHUS, KIHOUeBblX HABLIKOS
(KI0UesbIX KOMNEemeHYUll), UMeoWUX YHUBepCcalbHoe 3HaueHue OJisl PA3IUYHLIX 8UO08
oessmenbHOCm;

—gopmuposanue obweti GYHKYUOHANIbHOU U eCMeCmE8eHHO-HAYYHOU 2PAMOMHOCIU, 8
MoM qucie yMeHull 0ObACHAMb U OYEHUBAMb ABNEHUS OKPYHCAIOWE20 MUpd, UCHONb3Ys
3HAHUSA U ONbIM, NOJIYYEHHbIE NPU U3VYEHUU XUMUL, NPUMEHAMb UX NPU peuleHuy npooiem
8 NOBCEOHEBHOU HCUZHU U MPYO0BOL OesIMENbHOCMU,

—ghopmupoganue y 00y4arOuuxcsa SyMaHUCMu4eckux OMmHOUleHUll, NOHUMAHUS YeHHOCmU
XUMUYECKUX 3HAHUL 01 bIPAOOMKU IKOJIOSUYECKU YellecO00PaA3HO20 N08eOeHUsl 8 Oblmy
U mpyooeou O0esmenbHOCMU 6 Yelsiax COXPAHEHUsl C80e20 300p08bsi U OKpyicaouel
NPUPOOHOLL Cpeobl;

—pazeumie MOMUSAyUL K 00y4eHuIo, ChOCOOHOCMell K CAMOKOHMPOTIO U CAMOBOCHUMAHUIO
HA OCHOBe YCBOCHUs O00Weuen08eHecKux UYeHHOCmell, 20MOBHOCMU K OCO3HAHHOMY
8b100pY NPOUIA U HANPABIEHHOCMU OdlbHeUule20 00y4eHUs.



OO0miee 4mCiIO YacoB, OTBEACHHBIX IS M3YYEHUS XUMHH HAa YPOBHE OCHOBHOTO OOIIIETO
obOpaszoBaHus, cocTaBisieT 136 yacos:

B 8 KJ1acce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIIO).
COJAEP)KXAHUE OBYUEHUSA

8 KJIACC

IlepBoHayajbHbIe XUHMHYECKHE TIOHATHS

[Ipenmer xumuun. Ponp XMMUM B KM3HM 4YEJIOBEKA. XHMMHUA B CUCTEME Hayk. Tena u
BeniecTBa. Ousznyeckre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BemecTB. [loHsITHE O
METOJIaX M03HaHUs B XUMUHU. YHCThIE BemecTBa U cMecu. CriocoObl pa3/iesieHUsl CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE dJeMEHThl. CHUMBOJIBI XUMUYECKUX DJIEMEHTOB.
[IpocTble U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

XuMHueckas (bOpMy.]'Ia. BaneHTHOCT aTOMOB XMMHYECKHX  DJIEMEHTOB. 3aKoH
IIOCTOAHCTBA COCTaBa BCIICCTB. OTtHocuTenbHasgs aTtomMHas wmacca. OTHocHTEIbHAs
MOJICKYJIAApHAaA Macca. MaccoBas J0JIAA XUMHYCCKOI'O 3JICMCHTA B COCIMHCHUU.

KommuectBo BemectBa. Monbs. MosspHasi macca. B3anMoOCBSI3b KOJIMYECTBA, MACChI U
yucjaa CTPYKTYPHBIX €IWHUIl BemiectBa. Pacuersl mo  ¢opmyliaM XUMHYECKHUX
COCMHECHUMU.

du3nyeckne M XUMUYECKHE SIBICHUS. XUMHUYECKas pEaKkluss U €€ NPU3HAKU. 3aKOH
COXpaHEHUs MacChl BELIECTB. XUMHUYECKHEe ypaBHeHUs. Knaccuukamuss XMMHUYECKUX
peakiuii (CoeAMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKcnepumenm:.

3HAKOMCTBO C XUMHUYECKOW MOCYJIOH, TpaBuwiIaMu paboOThl B JabOOpaTOpUud U MPUESMAMHU
oOpailieHust ¢ J1a0OpaTOpPHBIM O00OpPYJOBAHMEM, H3YyUYCHHE M ONMHUCAHHUE (PUINUECKUX
CBOMCTB 0OO0pa3lloOB HEOPraHWYECKUX BEIIECTB, HaOmrojeHue (u3nueckux (IJIaBIICHUE
BOCKa, TasiHUE JIbJla, pacTUPAHHUE caxapa B CTYIKE, KUICHUE W KOHJCHCAIUs BOJbBI) U
XUMUYECKUX (TOpEHUE CBEUYH, MPOKAIMBAHUE METHOMN MPOBOJIOKH, B3aUMOJICUCTBUE Mea
C KHUCJIOTOW) SIBJICHUM, HAOJIOJICHUE W OINMHCAHHE MPU3HAKOB MPOTEKAHUS XUMHYECKUX
peakiuii (pasyioKeHHue caxapa, B3aUMOJCHCTBHE CEPHOM KHCIOTHI C XJOpHUAOM Oapwusl,
paznoxenue rugapokcuga menu (II) npu HarpeBaHuu, B3aMMOACHCTBUE XKeje3a C
pactBopoM coiu meau (II), u3ydenue cnocoOOB pasaeseHus CMeceid: C TOMOIIBIO



MarHuTa, (QUIbTPOBAHME, BBIMAPUBAHUE, AUCTWIULILMSI, Xpomarorpadus, MpOBEACHUE
OYUCTKHU TOBAPEHHOM COJIM, HAOMIIOJCHNE U OMHMCAaHUE PEe3yJIbTaTOB MPOBEACHUS OIBITA,
WITIOCTPUPYIOIIETO  3aKOH COXpPaHEHHsT Macchl, CO3JaHUE MOJENeH  MOJeKyJ
(IIapOCTEPIKHEBBIX ).

Baxkuenue npeacraBuTe M HEOPraHM4eCKUX BeleCTB

Bo3ayx — cmece rasos. CocraB Bo3myxa. Kuciopoa — aleMEHT W IPOCTOE BEIIECTBO.

Haxoxnaenue kucnopoaa B npupoje, GU3MYECKHE U XUMHUYECKHE CBOMCTBA (peakiuu
ropenus). Oxcupael. Ilpumenenue xuciaopoma. CrmocoObl TOMyYeHHS KHCIOpPOJa B
nabopaTtopur W mpoMmbliieHHOCTH. KpyroBopor kwuciopoga B mnpuponge. O30H —
aJIIOTpoIHas MoAUUKAIIIS KUCIOpOaa.

TeroBoit 3(PdekT XUMHUUECKOW peakih, TEPMOXUMUYECKUE YpaBHEHHUS, 5K30- U
SHJOTEPMUYECKHUE PEAKIUU. TOIIUBO: Yyrojib U METaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3 (PexTa, pa3pyuieHue 030HOBOTO CIIOS.

Bonopon — »smemMeHT W mpocTtoe BemiecTBo. HaxokaeHue Bogopoja B MPHUPOJE,
Gu3nyecKkue ¥ XMMHUYCCKUE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI MmoinydeHus. KucioTel u
COJIH.

Mosnsipablii 00bEM Tra30B. PacueThl Mo XMMHUYECKUM YpaBHEHHSIM.

dusnyeckue cBoMcTBAa BOJbL. Boma kak pactBoputens. PactBopbl. HaceieHnHbie u
HEHACBIIIEHHbIE pacTBOPBI. PacTBOpUMOCTH BeliecTB B Bojie. MaccoBast 10Jis BEIIECTBA B
pactBope. XUMUYECKHE cBoWcTBa BOJbl. OcHOBaHus. PoJjib pacTBOpoOB B MpUPOJAE U B
XKU3HU YesnoBeka. KpyroBopot Bojbl B IpUpoAe. 3arps3HEHNE MPUPOAHBIX BoJ. OXpaHa u
OYMCTKA IPUPOAHBIX BOJ.

Knaccuduxanus nHeopranmueckux coenuneHuit. Oxcuapl. Kiaccudukanus OKCHIOB:
cosieoOpasyroimire (OCHOBHBIC, KHCIOTHBIE, aM(pOTEepHbIE) U HECcoIeo0pa3yrolue.
Homenknarypa okcunoB. dusznueckue m XMMHUYECKHE CBOMCTBA OKCUAOB. llomydeHue
OKCHJIOB.

OcHoBanusi. Krnaccudukanus OCHOBaHUM: WICIOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBanui. OU3NMYECKHE W XUMHUYECKHE CBOMCTBA OCHOBAHUMU.
[Tonyuyenune ocHOBaHMU.

Kucnotel. Knaccudukanus kucnot. Homenknarypa xkucinot. @U3nyYecKue U XUMUYECKHUE
cBoucTBa KUCHOT. P aktuBHOCTH MeTasuioB H. H. bekerona. [lonydenue kucmuor.

Conu. Homenknatypa coseil. dusnyeckue U xuMuueckue cpoiicTBa cosei. [lonyuenue
COJIEH.



['eHeTnueckas CBSA3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COEIUHECHUM.
Xumuyeckuii IKCnepumenm:

KaueCTBEHHOE OIpe/ieNieHuEe COAEpKaHUs KUCIOpOoaa B BO3/AyXe, MOJydYeHHe, cCOOMpaHue,
pacro3HaBaHWE U U3YUYEHUE CBOMCTB KUCIOPO/a, HAOJIO/IEHUE B3aUMOJICHCTBUS BEIIECTB
C KHCJIOPOJIOM U YCJIOBUSI BO3HMKHOBEHHMS W TMpEKpallleHus TopeHus (moxxapa),
O3HAaKOMJIEHHE ¢ 00pa3laMu OKCHUJOB M ONUCAHUE MX CBOMICTB, NOJyYEHHE, COOMpaHUE,
pacno3HaBaHHE U U3yYEHHE CBOMCTB BOJOpOAA (TOPEHHE), B3aUMOJIEHCTBHE BOJIOPOJA C
okcugoM wMeau (II) (BO3MOXKHO HCIOIB30BAaHUE BHICOMATEPHAIIOB), HAOIOICHUE
00pa3IoB BEIIECTB KOJIUYECTBOM | MOJb, UCCIENOBaHHE OCOOCHHOCTEH pPacTBOPEHUS
BEILIECTB C PAa3JIMYHOM PacCTBOPUMOCTBHIO, IPUTOTOBIEHHE PACTBOPOB C ONPENEICHHOM
MAacCOBOM J10JIell pacTBOPCHHOTO BEILIECTBA, B3aMMOJCHCTBHE BOJBI C MeETaUIaMU
(HaTpueM ¥ KanbliieM) (BO3MOKHO HCITOJIb30BAaHUE BHJIEOMATEPHUANIOB), UCCIEAOBAHUE
0o0pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAOIIOJIEHUE W3MEHEHUS
OKpacKy HHJIMKATOPOB B PAcTBOpPax KHUCJIOT W IIEJIOYEH, M3yYCHUE B3aHMMOJCHCTBUS
okcuna meau (II) ¢ pacTBOpOM CepHOM KHCIOTBI, KHCIOT C METAJUIaMH, pPEaKIIMii
HEWTpaIu3aly, MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOIO METaJljIa
JIPYTUM M3 PacTBOpa COJIM, PELICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxHelime
KJIACChl HEOPTAHUYECKUX COEAUHEHUID.

Iepuonuueckuii 3axkoH u Ilepuognueckass cucrema xumudeckux djiemeHtos . WU.
MenpesieeBa. CrpoeHue aTomMoB. XuMUYecKass CBA3b. OKHCIUTENBHO-
BOCCTAHOBHUTEJIbHbIE PeaKIUU

[TepBbie MOMBITKH KIACCU(PUKAIIMN XUMUUECKHUX dJIeMEHTOB. [IoHSITHE O rpyIinax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE U MIEJIOYHO3EMEIbHBIE METAJUIbl, TaJIOTeHbI, HWHEPTHHIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yroT aMPOTEPHBIE OKCHUIBI U TUIPOKCHUIBI.

[lepuonnueckuin 3akoH. Ilepuommueckas cucrema  XHUMUYECKHX  3jeMeHTOB /I
N. MenneneeBa. Koporkonepuonnass u jgiiuHHomnepuoaHast ¢dopmbl [lepuonnueckoit
cucteMbl xumudeckux anemeHToB . Y. Menaeneesa. [lepuonst u rpynmnsl. @uszndeckuii
CMBICJI OPSAIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aroMmHbIX snuep. M3otombl. OnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XuMUUYeckux sjeMeHTOB llepuoanyeckoi
cucrembl JI. WM. MenneneeBa. XapakTepuCTHKA XHMHUYECKOTO DJJEMEHTa II0 €ro
noJioxkeHuro B [lepuoanueckoii cucreme Jl. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHUS PAINYCa aTOMOB XUMHYECKUX 3JIEMEHTOB, METAINIMYECKUX U
HEMETAUINYECKUX CBOMCTB M0 TPYIIIAM U EPUOIAM.



3nauenue [lepuoanueckoro 3akoHa u llepuonnueckoil cucTeMbl XUMUYECKUX JIEMEHTOB
JUIS1 pa3BUTHS HAyKU U pakTuku. [. . MenaeneeB — ydCHbIA U TPak/IaHuH.

XuMHUYECKast CBSI3b. KoBanenTnas (monsipHast 151 HETOJIIpHAas ) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHas CBSI3b.

Crenenb okucaeHus. OKMCINTEILHO-BOCCTAHOBUTEIIBHEIC PCaKIunu. HpOHCCCI)I OKHUCJICHUA
1 BoccTaHoBIeHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii Ikcnepumenm:

HM3yYeHHE OO0paslioB BEIICCTB METAJIOB M HEMETAJJIOB, B3aMMOJCHCTBHE THIPOKCH]IA

IIMHKA C PacTBOPAMHM KHUCJIOT MW IIEJI0YEH, MPOBEACHUE OMBITOB, WJIIIOCTPUPYIOIINX
MIPUMEPHI OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMil (TOPEHUE, PEAKIIUU PA3IIOKEHUS,
COCJTMHCHUA).

Mescnpeomemnbnie céasu

Peanusanuss MeXIpeIMETHBIX CBSI3€M NPU M3YYECHHHM XUMHUHU B § KJIACCE OCYIIECTBIISIETCS
Yyepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHbBIX IOHSATHUN, TaK W IOHATHH,
ABJISIOIINXCSI CACTEMHBIMH JIJIS1 OT/IEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC ITOHATHS: HAYIHBIN (paKT, TUIIOTE3a, TEOPHUs, 3aKOH, aHAJIN3,
CUHTE3, KJIacCHu(pUKaIus, MepuogUNIHOCTh, HAOMIOeHNE, SKCIIEPUMEHT, MOJICTUPOBaHNUE,
U3MEPEHNE, MOJICIIb, SIBJICHHUE.

®dusnka: Marepus, aToM, OJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWA, W30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJIa, dJICKTPUICCKUAN 3apsl, BEIIECTBO, TEJI0, 00hEM, arperaTHOe
COCTOSTHME BeEIecTBa, ras3, (U3WYSCKUE BEIWYHUHBI, CIUHMIIBI H3MEPEHHS, KOCMOC,
IJIAaHETHI, 3B¢31b1, CoHIIE.

buosnorus: orocunTes, npixanue, ornocdepa.
['eorpadus: atmocdepa, ruapochepa, MuHEpasbl, TOPHbIE MOPOJBI, IOJIE3HBIC

MCKOTIa€MbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

LecTBo U XMuMHn4yeCKaa peakuuma



I'Iepmo,a,mqecr(mﬁ 3aKOH. I'Iepmo,u,mqecr(aﬂ cucTema xmummyeckux anemenTos . M. MeHgeneesa. CTpOGHMe aTOMOB.
3aKOHOMepHOCTVI B U3MEHEHWUWN CBONCTB XMMUUYECKUX 3/IEMEHTOB nepsbIxX TpéX nepmnoaos, Kaauna, Kaabuymna n nx
COEAMHEHMﬁ B COOTBETCTBUU C NOJIOKEHUNEM I1IEMEHTOB B I'Iepmop,mquKoﬁ cncreme m CTpoeHmnem Ux atomos.

CTpOEHME BeulecTtea: Bnabl XMMUYECKOM cBA3K. Tunbl KpUCTannnyeckmx peLLIéTOK, 3aBMCMMOCTb CBOMCTB BeulecTBa
OoT TKUna KpMCTEUII'IM‘-IECKOVI pELIJéTKM n Bunaa XUMMUYECKOW CBA3M.

Knaccndurauma n HomeHK1aTypa HeopraHNMYecKmnx BeLlects. XMmnyeckne CBOMCTBA BELLECTB, OTHOCALLMXCA K
pPas3INYHbIM KNaccam HeOpPraHMYeCcKMX coegMHEeHWNIN, reHeTUYecKan cBA3b HeopraHMYeckux BeLLecTs.

Knaccudukauma XMMUYECKMX peaKLMii Mo pasindHbIM NpM3HaKam (Mo YMCAY U COCTaBy YYacTBYIOLLUX B peakuum
BeLLecTB, No Tennosomy 3¢ eKTy, N0 USMEHEHUIO CTEMEHEN OKUCNEHMA XMMUYECKUX 31IEMEHTOB, NO
06paTMMOCTH, NO y4acTUIO KaTain3aTopa). IK30- U SIHAOTEPMUYECKUE PEeaKUMMU, TEPMOXMMUYECKUE YPaBHEHUS.

[TonsiTue o CKOpOCTH XUMHYECKOM PCaKIuu. ITonsarue 006 O6paTI/IMBIX u H606paTI/IMBIX
XUMHWYCCKHUX PCAKIMAX. [IoHsiTHE O TOMOTI'CHHBIX U I'CTCPOICHHBIX PCAKIUAX. [TonsTHe O
karanuse. [loHsATHE O XHMMHYECKOM PaBHOBCCHH. q)aKTopLI, BJIMAOIINC HA CKOPOCTb
XUMHUYECKOM PCAKIUHN U ITOJOKCHUC XUMHNYCCKOI'O PABHOBCCHA.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMM, JJIEKTPOHHBIM OanaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTEIBbHOU peaxkiuu. CocraBiieHue YpaBHEHHI OKHUCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI C HCIIOJIB30BAHMEM METO/IA JIEKTPOHHOTO OalaHca.

TeOpI/IH SHGKTpOHHTquCKOﬁ AUucCCconuanynm. QHGKTPOJII/ITBI N HCOJICKTPOJHUTHI. KaTI/IOHBI,
aHUOHBI. MexaHu3M Jucconuanmu BCIICCTB C Pa3/IMYHbIMU BHUAAMU XUMHYECKOM CBSI3U.
CreneHb Jucconuralnum. CunbHbIC U cl1a0bIe QJICKTPOJIUTEI.

Peakuiun MoHHOrO OOMEHA. YCIOBUSI MPOTEKaHUs pPEakiuii MOHHOTO OOMEHa, MOJIHbIE U
COKpAIIICHHbIC MOHHBIE ypaBHEHUsA peakiui. CBOWCTBA KHUCJIOT, OCHOBAHHWI W COJIEH B
CBETE MPEJCTABICHUN 00 AJIEKTPOIUTHUECKON aucconnanun. KauecTBeHHbIE peakiuy Ha
voHbI. [loHsATHE O THAPOJIN3E COJIEN.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJCISIMU KPHUCTAJUIMUECKUX PEMICTOK HEOPTaHWYECKHUX BEIIECTB —
METaNIOB M HEMETAJUIoB (rpadura M anmMasa), CIOKHBIX BELIECTB (XJOpUIa HATpUs),
HCCIICIOBAHKUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIIMK OT BO3JCHCTBHS Pa3INIHbIX
(dakTOpOB, HCCIEIOBAHHE DJCKTPOIPOBOJHOCTH PACTBOPOB  BEIIECTB, Mpoliecca
JTUCCOIMAIIMM  KHCJIOT, INEJIOoYed ©M CoJie (BO3MOJXKHO HCIIOJB30BaHUE  BHJICO
MaTepHuasoB), MPOBEJACHUE OMBITOB, WITIOCTPUPYIOMIUX MPU3HAKU MPOTEKAHUS PEaKITUi
HOHHOTO oOMeHa (0Opa3oBaHHE OCAJKa, BBIJICICHHUE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIONTUX TPUMEPHl OKHCIUTEILHO-BOCCTAHOBUTEIILHBIX pPEaKiuid (TOpeHue,
peakIMKM Pa3IO0KEHUsS, COCAUHEHUS), paclo3HaBaHWE HEOPTAaHMYECKUX BEIIECTB C
MTOMOIIBIO KAYECTBEHHBIX PEAKIIUK Ha MOHBI, PEIIEHNE AKCIIEPUMEHTAIBHBIX 3a/1a4.



HemeTa/abl 1 X cOeTUHEHUS

OO6mast xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHBIC
creneHu okuciienus. CTpoeHure u pU3nYecKre CBOMCTBA MPOCTHIX BEHIECTB — I'aJIOT€HOB.
XUMHUUYECKHEe CBOMCTBa Ha TpuMepe XxJjopa (B3auMOJACHCTBHE C  MeTalaMH,
HEMeTaJulaMHt, IejodyaMu). XjaopoBoaopo. ColisiHasg KUCI0Ta, XUMUYECKHE CBOMCTBA,
IIOJIy4YEHHE, IpUMeHeHue. JlefcTBHe XJIopa M XJIOPOBOAOPOZA HAa OPraHU3M YEJIOBEKA.
Baxueimme x10puibl 1 KX HAX0KICHUE B IPUPOJIE.

OObmas xapaktepuctuka s1aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB
— KHCJOpOJa U cepbl. AJJIOTPOIIHbIE MOAU(PHUKALUU KUCIOPOJa U cepbl. XUMHUECKUE
cBoiicTBa ceprl. CepoBOIOPOA, CTPOEHUE, GU3NUECKUE U XUMHUECKHUE CBOMCTBA. OKCUIbI
Cepbl KaK IPEICTAaBUTEIN KHUCIOTHBIX OKcuAOB. CepHas Kuciora, (u3NYecKue Hu
XUMHUYECKHUE CBOMCTBa (0OIIME Kak MPEACTaBUTENS Kiacca KUCIOT U CleUu(UUYECKue).
XUMUYECKUE peaKlny, JIEKAIINE B OCHOBE MPOMBIIIJIEHHOTO CIIOCO0a MOIyUYEHHs CEpHOU
kucaotel. [Ipumenenue cepHoit KUCioThl. Cosl CepHON KUCIIOThI, KAUECTBEHHAsl peaKklus
Ha cyinbdaT-uoH. HaxoxkaeHue cepbl W €€ COCIMHEHUW B MpUPOJE. XUMUYECKOE
3arpsi3HEHUE  OKPYXKAloMIe Cpeapl COCAUHEHHMSIMH Cepbl  (KHUCIOTHBIE  JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPALICHUS.

OOmas xapakrtepucTuka »3jaeMeHTOB VA-rpynmnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETEHU OKHUCIIEHUS. A30T, paclpocTpaHeHHE B MpUpoJe, PU3NUYECKUe U
XuMHueckue cpoictBa. KpyroBopor azora B mpupoae. AMMHAK, ero (usmueckue H
XUMHUYECKHUE CBOICTBa, MoylyueHue U npumMeHeHue. Coilu aMMOHHUA, UX (pU3MUECKHE U
XUMHUYECKUE CBOWMCTBAa, INpuMeHeHue. KadyecTBeHHas peakuus Ha HOHbI aMMOHMUS.
A30THasi KUCIOTa, €€ Mojy4yeHue, (U3MYecKue M XMMHUYECKHE CBOMCTBa (00IIME Kak
MPEACTABUTENS Kilacca KUCIOT M crnenrduueckue). Mcnoap30BaHre HUTPATOB U COJEH
aMMOHHUSI B KAyeCTBE MHUHEPAIbHBIX yAOOpeHHil. XHMHUYECKOE  3arps3HEHUE
OKpY’Kalollleld cpeAbl COSAMHEHUS MU a30Ta (KUCIOTHBIE JOKIM, 3arpsi3HEHHUE BO3/1yXa,
mo4Bbl U BoAoeMoB). Docdop, amnorpornubie mMoaudukanuu ¢docdopa, pusznueckue u
xumuueckue coictBa. Okcua docdopa (V) u docdhopHas kuciora, Qusndeckue u
XUMHUYECKHE CBOMCTBA, noixydyeHue. Vcnonb3oBanue pochaToB B KaUeCcTBE MUHEPAIbHBIX
YAOOpEeHMIA.

OO6mast xapaktepuctuka dJeMeHTOB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE  CTEMEHU  OKHCICHUS.  YTJIEepoid, aUIOTPONHBIE  MoJuduKaIuy,
pacnpocTpaHeHue B Tpupoze, (U3MUECKHE W XHUMUYECKHE CBOMCTBA. AJcopOuus.
Kpyrosopot yriepona B mpupoge. Okcuabl yriepoaa, ux (PU3NYECKUE U XUMHUYECKHE
CBOWCTBA, JICCTBHUE HA >KUBBIE OPTraHU3MBbl, TTOJTYUYEHUE U MPUMEHEHHUE. DKOJOTUUECKUE
npoOJieMbl, CBsI3aHHbIE ¢ OKcuaom yrieponaa (IV), runoresa rio6asbHOr0 MOTETUICHUS
KJIUMaTa, MapHUKOBBIN A deKT. YTOoNbHasT KUCI0Ta U ¢ COJIM, uX (U3MYECKUe U



XUMUYECKHE CBOWCTBA, MOJyUYeHUE U TpUMeHEeHHe. KauecTBeHHas peakiius Ha KapOoHaT-
noHbI. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, TPOMBIITUICHHOCTH U CEIHCKOM
XO3AUCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHMYECKUX BEIIECTBaX KaK O COCAMHEHHSX YIJepoja
(MeTaH, 3TaH, PTWJIEH, allETUJICH, ATAHOJI, TJIMIIEPUH, YKCycHas Kuciota). [IpupoaHbie
HMCTOYHHKH YTJIEBOJIOPOAOB (YroJib, MPUPOIHBIN Ta3, HEPTh), MPOIAYKTHI UX MMEepepabOTKH
(6eH3MH), UX pOJb B OBITY W MPOMBINUICHHOCTH. [IOHSITHE O OMONIOTMYECKH BayKHBIX
BEIIIECTBAX: KUpax, OeJIKax, yriaeBoJax — U UX POJIM B KU3HU YesoBeka. MarepuaibHOe
€IMHCTBO OPTAaHUYECKUX U HEOPTaHUYECKUX COCTUHECHUIA.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOICTBA, IOJy4€HHE U IPUMEHEHHUE.
Coenunenus kpemHusi B npupone. OOume npexacrapieHuss 06 okcuae kpemuus (IV) u
KpeMHUEeBOW Kuciore. CHUIMKAThl, X HCIOJIb30BaHHWE B OBITY, B MPOMBINIICHHOCTH.
Baxneiie cTpouTenbHBIE MaTepuaibl:  KepaMHKa, CTEKIO, IIEMEHT, OeToH,
xene300eToH. [Ipobnembl G€30MacHOTO MCIOJIB30BAaHUSL CTPOUTENBHBIX MaTepUajioB B
ITOBCETHEBHOM KU3HHU.

Xumuueckuii IKCHEpUMEHm:

U3y4YeHUE 00pa3I0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHUCIIOTHI, IPOBEJICHHE
KaueCTBEHHBIX pEAKIMiA Ha XJIOPHUI-UOHBI M HAOJIOJCHUE MPU3HAKOB HMX MPOTEKAHUS,
OTIBITHI, OTpaXKaroIe PU3NUECKUE U XUMMUYECKUE CBOMCTBA FAJIOTEHOB U UX COCIMHEHUN
(BO3MOKHO HCIOJIb30BAaHUE BUAEOMATEPUATIOB), O3HAKOMJIEHHE C 00pasliaMH XJIOPHUIOB
(rasioreHuI0B), O3HAKOMJICHHE C OOpasllaMu cepbl U €¢ COCTUHEHHUSIMU (BO3MOXKHO
HCIIOJBb30BaHKE BHUACOMATEpHAIOB), HAOIIOJACHUE Mpollecca OOYyTJMBaHUS caxapa IMOoJ
NEUCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHUCJIOTBI, M3YYEHHE XHMHYECKHX CBOWCTB
pa30aBIEHHON CEpHOI KUCIIOTHI, MPOBEACHUE KAUeCTBEHHOM PEeakiuy Ha Cyiab(haT-uoH U
HAOJIIO/ICHUE TIpU3HAKa €¢ MPOTEKaHWs, O3HAKOMJICHHE C (PU3MYECKHUMH CBOWCTBAMU
azota, (ochopa M ux coenuHeHH (BO3MOKHO HCIOJB30BAaHUE BHIEOMATEPHAIIOB),
oOpasiiamMu a30THBIX U (POCPOPHBIX yIOOPEHUI, TTOTyYeHHE, COOUpaHue, pacliO3HABAHUE
Y UM3YUYCHHE CBOICTB aMMHUaKa, MPOBEICHUE KAYECTBEHHBIX PEAKIIUA HA NOH aMMOHUS U
dochaT-uoH W HWIy4YEHHE  TMPU3HAKOB  HUX  MPOTEKAHUs,  B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOW  a30THOM KHUCJIOTBI € MeIbl0 (BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEPUAIIOB), M3YUYCHHE MOJENICH KPUCTAJUIMYECKUX PEHICTOK ajiMasa, rpadura,
dbymiepeHa, O3HAKOMJICHHE C TIPOIIECCOM  aJCOPOIIMM  PACTBOPCHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YIVIEM M YCTPOHMCTBOM MPOTHMBOrasza, IOJy4YeHUE, CcoOUpaHue,
pacrio3HaBaHME M HM3y4YEHHWE CBOMCTB YTJIEKUCIOTO Ta3a, MPOBEICHHUE KayeCTBEHHBIX
peakiuii Ha KapOOHAT W CWJIMKAT-UOHBI M HW3YUYEHHE NPU3HAKOB HMX MPOTEKaHUS,
O3HAKOMIJICHHUEC C MPOYKIHUEN CHJIMKATHOU IIPOMBILJIEHHOCTH, perleHue
AKCIEPUMEHTANIbHBIX 3aJ1a4 10 Teme «BaxkHeillire HeMeTaulbl U UX COSAMHEHUSD.



MeTaJJIbl M1 UX COETUMHEHUS

OOmast XapakTepUCTUKA XUMUYECKHUX DOJIEMEHTOB — METAJUIOB Ha OCHOBAHMM UX
nojioxkeHusa B llepuonnyeckor cucreme xuMudeckux siiemeHToB JI. M. MeHneneeBa u
ctpoeHus: aTtomMoB. CTpoeHue MeTauioB. Meraimueckass CBA3b W METaJUIMYecKas
KpUCTAJNIMYECKAs] PEHICTKA. JJIEKTPOXUMUYECKUH PSAJ  HANpsHKEHWM  METallIoB.
dusnvecKkue U XuMUYecKkue cBoiicTBa MetauioB. O0IIKe criocoObl MOMYYEHUSI METAIIOB.
[TonsiTHEe O KOPPO3UU METAIIOB, OCHOBHBIC CITOCOOBI 3aITUTHI UX OT KOppo3uH. CIIIaBsl
(cTainp, 4yryH, JIOPaTIOMUHHN, OpOH3a) U UX IPUMEHEHUE B OBITY Y POMBILIJIEHHOCTH.

[Ilenounsie MeTaIBL: MOJIOKEHUE B [lepronueckor cucTeMe XMMHUYECKUX JIeMEHTOB /1.
M. Menneneesa, CTpOCHME HX AaTOMOB, HaxoXAcHUE B Ipupoae. Dusmyeckue u
XUMHUYECKHEe CBOMCTBA (HA MpuMepe HaTpus U Kainus). OKCUIbI U THAPOKCUABI HATPUS U
kanusi. [I[puMeHeHne MeI0YHbIX METAIIJIOB U UX COCIMHEHUM.

[[lenoyHO3eMeENbHBIE METAJUIBI MAarHUMil W KaJbLUi: mnosiokeHne B Ilepuommueckoi
cucreMe xuMuudeckux aneMeHToB [I. M. MenneneeBa, cTpoeHHE UX aTOMOB, HAXO0XKICHUE
B npupone. Pusznueckue M XMMHUYECKHE CBOWCTBA MarHus M Kajablusa. BakHenine
COEIUMHEHUS KajblUs (OKCHI, THAPOKCHI, coyin). JKECTKOCTh BOABI U CIOCOOBI €€
yCTpPaHEHUs.

AtoMuHUN: TosiokeHue B llepuoauueckold cHCTEME XMMHUYECKHUX dJeMEHTOB /I.
N. MenneneeBa, CTPOEHUE aTOMa, HaX0XKJICHUE B npuponae. Ousznueckue u XMMHYECKUE
CBOMCTBA amtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHUJIA U TUPOKCUIA ATIOMUHUS.

Kenezo: mnonoxenne B llepuoguueckor cHUCTEME XUMHYECKUX d3JIeMEeHTOB  /l.
N. Menneneesa, cTpoeHUEe aroma, HaxOXAeHUE B npupoje. Ou3ndyeckue U XUMUYECKUe
cBoiicTBa kene3a. Oxkcuapl, ruapokcusl U conu skenesa (II) u xxenesa (III), ux cocras,
CBOMCTBA U NOJIyUYCHHE.

Xumuueckuii IKcnepumenm:.

O3HAKOMJIEHHE C oOOpa3laMu METAJIOB U CIUIaBOB, MX (U3UYECKUMHU CBOMCTBAMH,
M3yYEHHE  PE3yJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXHO  HCIIOJIb30BaHUE
BUIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUJA KAJIbIIUSI M HATPUS C BOJOM
(BO3MOKHO HMCIOJIb30BAHUE BHUACOMATEPHUAIIOB), UCCIEAOBAHNE CBOMCTB KECTKOU BOJIBI,
Mpolecca TOPEHHUs Kelie3a B KUCIOopoae (BO3MOKHO MCIOJIb30BAHUE BUIECOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEAKIMI HA MOHBI: MarHus, KajlblMs, aJTlOMUHUSA,
nunka, kene3a (II) m xenesa (III), memu (II), HaOmrogeHWEe W OMUCAHHWE ITPOIIECCOB
OKpalllMBaHUs TUIAMEHU MOHAMM HATPUS, KU M Kajdbllds (BO3MOXXHO HCIIOJb30BaHUE
BUJICOMATEPUAIIOB), HCCJEAOBaHWE aM(OTEPHBIX CBONCTB THUAPOKCHUIA ATIOMUHHUS U
TUJPOKCUAA IIMHKA, PEIICHUE OHKCIEPUMEHTAIbHBIX 3ajay 1o TeMe «BaxHenime
METAJUIBl U UX COCTUHEHUS.



XHMUA ¥ OKpY:KaloLias cpeaa

BCHICCTBa n MaTcpuajibl B HOBCCHHeBHOﬁ ’KM3HHU 4eJloBeKa. be3omnmacHoe ucnojib30BaHUE
BCIICCTB U XMMHNUYCCKHUX pGaKHI/Iﬁ B 6BITy. HepBaﬂ moMouib IMpu XUMHUYCCKUX OXKOI'aX H
OTpPAaBJICHUIX.

XHUMHUYECKOE 3arpsi3HEHHE OKpY Karolleil cpepl (mpeaenbHas JOIMyCTUMasi KOHLIEHTpalus
BeniecTs, aanee — [1/IK). Ponbs xuMuu B perieHun 3K0JI0THYeCKUX Mpoosem.

Xumuueckuii IKcnepumenm:
M3y4deHUE 00pa3IioB MaTEPHAIIOB (CTEKJIO, CIIABBI METAJIJIOB, TOJTMMEPHBIC MATEPHAIIHI).
Mesricnpeomemmnbnie céasu

Peanmauml MCXKIIPCAMCTHBIX CBA3EH IIpu U3Yy4YCHHUHU XHMHH B 9 knacce OCYHICCTBJIIAICTCA
Ucpe3 HCIIOJIB30BAHHC KaK O6HII/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaKk H HOHHTHﬁ,
ABJOIUXCS CUCTCMHBIMU UL OTACIBHBIX IIPCAMCETOB CCTCCTBCHHO-HAYYHOI'O IHUKJIA.

OO0mIue ecTeCTBEHHO-HAYUHbIC MMOHSITHS: HAYYHBIN (akT, TUIIOTE3a, 3aKOH, TEOPHUSI, AaHAIH3,
CUHTE3, Kiaccu(ukalus, nepuogunIHOCThb, HAOIIOJEHNE, SKCIEPUMEHT, MOJICTTUPOBAHUE,
U3MEpEeHne, MOJIENb, SIBJICHUE, TAPHUKOBBIN 2P(EKT, TEXHOJIOTHS, MaTEPUAIBI.

duszuKa: Marepusi, aTroMm, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIbI,
PaIMOAKTUBHOCTh, MOJICKYJa, JJICKTPUUECKUM 3apsi/l, TPOBOAHUKH, MOJTYNPOBOJIHUKH,
TUAJICKTPUKH, (DOTOIEMEHT, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSHHUE BEIECTBa,
ras, pacTBOp, pacTBOPUMOCTb, KPHUCTAJUIMYECKAsT PENICTKA, CIUIaBbl, (HU3NUYECKUE
BEJIMYMHBI, E€JIUHUIIBI HM3MEPEHHUS, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3[IHI,
Conniie.

buonorus: ¢orocuntes, apixanue, Ouocdepa, dKOocUCTEMa, MUHEpAIbHBIE YAOOpEHHS,
MHUKPOAJIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATCIILHBIE BEIIECTRA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpadbl, TOPHbIE MOPOJbI, MOJE3HbIE
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUA ITPOI'PAMMBLI 110 XUMHNHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOIO 0OIIEro oOpa3oBaHUS
JIOCTUTAIOTCSI B X0Ji€ OOyYeHUsS] XMMHHM B €IMHCTBE y4eOHOW M BOCIUTATEIHLHOU



NESTETLHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCHMCKUMU COIMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHSATHIMU B OOIIECTBE MPABWJIAMHA U HOPMaMH
MOBE/ICHUS U CIIOCOOCTBYIOT MpOLIecCaM CaMOIO3HAHMSI, CAMOPA3BUTHS U COIUAIIA3AIINN
00yyarommxcs.

JIMYHOCTHBIC pPeE3yJIbTaTbl OTPAXKAKOT TOTOBHOCTH 06yqafoumxc;1 PYKOBOJACTBOBATLCA
CHUCTEMOM ITO3UTHUBHBIX OCHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCclIupCHUC OIIbITa ACATCIIBHOCTHU
Ha ¢ OCHOBC, B TOM 4YHCJIC B HaCTH.

1) MATPUOTHYECCKOI'0O BOCIIMTAHUSA:

IIEHHOCTHOTO OTHOIICHHS K OTCUECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUECKOMY U HAYYHOMY
HaCJIeIUI0, TOHUMAaHUS 3HAYECHUS XMMUYECKOW HAyKH B dKU3HU COBPEMEHHOTO 00IIeCTBa,
CIIOCOOHOCTH BJAQJE€Th JOCTOBEPHOM HHGOpMAIMEl O TEpelOBbIX JIOCTHKEHUSX U
OTKPBITUSX MUPOBOW U OTE€UECTBEHHOW XUMUU, 3aUHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX
00 ycTpoiicTBe MUpa U OOIIECTBA;

2) rpa’kJIaHCKOr0 BOCTIMTAHUSA:

IPEACTABICHUS. O COLMAJIBHBIX HOPMax M IMPAaBWIAX MEXKIMYHOCTHBIX OTHOIICHWH B
KOJJIEKTUBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, y4eOHO-
UCCJIEI0BATENbCKOM, TBOPYECKOM M APYrMX BHIAX JESATENbHOCTH, TOTOBHOCTH K
Pa3HOO0pa3HON COBMECTHOM AESATENBHOCTHU MPHU BBINIOJHEHNUN YU€OHBIX, T03HABATEIbHBIX
3a/1ay, BBINOJHEHUH XHMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUMM YYEOHBIX MPOEKTOB,
CTpEMJICHUS K B3aMMOMNOHMMAHUIO M B3aWMOIOMOIIM B TMPOIECCe ATOM yueOHOI
JEeSATEIbHOCTH, TOTOBHOCTH OLIEHHBATh CBOC MOBEACHUE M MOCTYIKH CBOMX TOBApHILEH C
MO3ULIMA HPABCTBEHHBIX M IMPABOBbIX HOPM C Y4YE€TOM OCO3HAaHUS TOCIEICTBUN
MOCTYTIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MUPOBO33PEHUYECKHE  TMPEACTABICHUS O  BEIIECTBE W  XUMHUYECKOM  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M COCTABIIAIOLIME OCHOBY
JUTSl TIOHUMAaHWsI CYITHOCTH HAy4YHOW KapTUHBI MUpPa, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOIHON CPENoil, O
pOJIM XUMHU B TTO3HAHUU ATUX 3aKOHOMEPHOCTEI;

II03HABATEIbHBIE MOTHBBI, HANPABJICHHBIE Ha IIOJYYEHHE HOBBIX 3HAHUM [0 XUMUH,
HE0OXOAMMBIC TSl OOBSICHEHUST HAOIIOAACMBIX TIPOIIECCOB U SIBJICHUH, TT0O3HABATEIHLHOM,
MH()OPMAITMOHHOW U YUTATEIHCKON KYJIbTYPhI, B TOM YHCJIE HaBBIKOB CAMOCTOSTEIHLHOM
paboThI ¢ y4eOHBIMU TEKCTaMU, CIIPABOYHOM JINTEPATYPOM, TOCTYITHBIMU TEXHUYECKUMHU
cpencTBamMu HHPOPMAIIMOHHBIX TEXHOJIOTHIA;



WHTEpPEC K OOYYEHUWIO W TO3HAHUIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO0, MPOEKTHOW W HCCIEAOBATEIbCKOW NEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOyUCHHMsI B TaJIbHEHIIIEM;

4) popMupoBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HaHUE LEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOILUEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHUE TIOCTECACTBUNA U HEMPUATHE BPEIHBIX
NpPUBbIYEK  (YHNOTPEOJICHHsSI  aJKOTOJs, HApKOTUKOB, KYypeHHs), HEOOXOIUMOCTH
coOnroieHNs MpaBWil O€30MACHOCTH IMPU OOpalleHHMM ¢ XMMHUYECKHMHU BEIIECTBAMH B
OBITY U peajbHOM KU3HHU;

S) TpyaA0BOr0 BOCIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUEHHUIO MPOPECCUil U TpyJa pa3InyHOro poja, YBaKEHHE K
TPyAy U pe3ysibTaTaM TPYAOBOH AESITEIBbHOCTH, B TOM 4YMCJIE HAa OCHOBE NPUMEHEHUs
PEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBINM BBIOOP HHAMBUAYAJHLHON TpPaeKTOPUU
IPOAOKEHUs 00Pa30BaHUsI C YUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMUMMH,
OOLIECTBEHHBIX  HMHTEPECOB M  MOTPEOHOCTEW, YycnemHoW mnpodheccuoHaTbHON
JESTEIbBHOCTY M Pa3BUTHUS HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBAThCA B
npo¢hecCUOHATILHOU Cpenie;

6) DKOJIOrHYEeCKOro BOCIIUTAHHS

AKOJIOTMYECKU LIEIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KU3HHU HA 3eMIle,
OCHOBE €€ CYIIECTBOBaHUS, NMOHMMaHUE LIEHHOCTH 3J0pOBOro M 0O€30MacHOro oodpasa
KU3HHU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (DU3MUYECKOMY M TMCHUXUYECKOMY
3I0POBbIO, OCO3HAHME LEHHOCTH COOMIOACHUS NpPaBWJI OE30MAaCHOTO TMOBEIEHUS MPHU
paboTe ¢ BEUIECTBAMH, a TAKKE B CUTYALMSIX, YTPOKAIOIINX 3IOPOBbIO U KU3HU JIIO/IEH;

CIIOCOOHOCTH TPUMEHSATH 3HAHWSI, TOJIy4aeMble TPH W3YYECHUU XUMHUH, I PEIICHHUS
3a7a4, CBSA3AHHBIX C OKPYXAIUIEH NPUPOAHOM CPENOM, I IIOBBILICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPbl, OCO3HAHHUSA TJI00ATILHOTO XapaKTepa dKOJIOTHUECKUX TPpoosieM
U NyTEed HMX PELICHUS MOCPEACTBOM METOJAOB XHMHHU, 3KOJOTMYECKOTO MBIIUIECHUS,
YMEHUS PYKOBOJCTBOBATHCS MM B IMO3HABATEIbHOM, KOMMYHHKATUBHON M COLMAIBHOMU
MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATBI



B cocraBe MmeranpenMeTHBIX pe3yJbTaTOB BBIACIAIOT 3HAUYUMBbIE A (HOPMHPOBAHHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPHUHIUIM, THIOTE3a, (akxT,
CUCTEMA, MPOLIECC, IKCIEPUMEHT U JIPYTO€.), KOTOPHIE HCIHOJB3YIOTCS B €CTECTBEHHO-
Hay4HbIX YYEOHBIX MpPEIMETax M IO03BOJSIIOT HAa OCHOBE 3HAHUW W3 ATUX MPEIMETOB
(dopMupoBaTh MpEACTABICHUE O IIEIOCTHON HAYyYHOM KapTHMHE MHpA, U YHHBEpPCaJIbHBIC
yueOHble JeHCTBUS (TO3HABATENbHbIE, KOMMYHUKAaTUBHBIE, PETYJISTHBHBIE), KOTOPbHIE
oOecnieunBarOT (OPMHUPOBAHME TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBJICHUIO YUYEOHOH 1€ATEIbHOCTH.

Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE JIeliCTBUS
Ba3oBblIe Jioruueckue AeicTBUA:

YMEHUSI UCIOJIb30BaTh MPUEMbl JIOTMYECKOTO MBILIUIEHUSI TMPU OCBOCHHHM 3HAHUMU:
pacKpbIBaTh CMBICH XWMHYECKUX TOHATUNA (BBIACNATH MX XapaKTEepHbIE NPU3HAKH,
YCTaHABIMBATh B3aUMOCBA3b C JAPYTMMH TMOHSTHSIMH), HCIOJIb30BATH IMOHATUS IS
OOBACHEHHSI OTIENbHBIX (PAKTOB M SIBJICHUI, BBIOMpPATh OCHOBAHUS M KPUTEPUHU IS
KJIacCU(PUKAUMKA XMMHUYECKHX BEHIECTB W XMMHUYECKHX pEaKIHil, YCTaHABIMBATh
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U MEXKIY OOBEKTaMHM H3yY€HUsS, CTPOUTh JIOTMUYECKHE
paccyxaeHus (MHIYKTUBHbIC, JEAYKTUBHbIE, IO AaHAJIOTWHU), J€JaThb BBIBOJBI U
3aKIIIOYCHUS;

yMEHHUE MPUMEHATh B MPOLECCE MO3HAHUS MOHATHUS (MPEIMETHbIE U METanpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENM, HCIOJIb3yeMble B XHUMHH, NPeoOpa3oBbIBaTh
IIMPOKO TNPHUMEHSEMBIE B XWMHHM MOJIEIbHBIE IPEIACTABICHUS — XUMHWYECKUH 3HAK
(cumMBOJI BJEMEHTa), XUMHUYECKast popMysa U YpaBHEHHE XMMHUYECKOM peakuuud — MpHU
penieHn y4eOHO-T03HaBaTEeNbHbIX 3a/1ad, C YYETOM 3THUX MOJEJbHBIX MpPEICTaBICHUN
BBISIBJISITH UM XapaKTepU30BaTh CYILIECCTBEHHbIC NPHU3HAKKM H3Yy4YaeMbIX OOBEKTOB —
XUMHUYECKHUX BEHIECTB U XUMHUYECKHUX pEaKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH,
IIPUYMHHO-CIJIEICTBEHHBIE CBSI3U U IPOTUBOPEYMS B U3yUaEeMbIX IIPOLIECCAX U SBICHUSAX.

Ba3oBbIe nccieaoBaTeLCKHE AelCTBUA:

YMCHHC MUCIIOJIB30BATb IMOCTABJICHHBLIC BOIIPOCHBI B KA4YCCTBC HMHCTPYMCHTA IMO3HAHHA, a
TAaKKC B KA4C€CTBC OCHOBBI HJIA CI)OpMI/IpOBaHI/IH TUIIOTC3bI 110 IMPOBCPKE IIPAaBUIBHOCTHU
BBICKAa3bIBACMBIX CY)KﬂeHHﬁ;

npUOOpETEeHNE ONbITa MO IJIAHUPOBAHMIO, OPraHU3alMd U TPOBEICHUIO YUECHUYECKUX
OKCIIEPUMEHTOB, YMEHHE HAOMIOJaTh 3a XOJAOM  IIPOLECCa, CAMOCTOSTEIbHO
IPOTrHO3UPOBATh €r0 PE3yibTaT, POPMYIUPOBATH OOOOIIEHHUS U BBIBOJIBI IO pe3yJibTaTaM
IPOBEJCHHOIO OMbITA, UCCIIEI0OBAHMS, COCTABIIATH OTUET O IPOAEIaHHON padoTe.



Pabora ¢ nngopmanueii:

yMEHHUE BbIOUpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIMIO PA3JIMYHBIX BUIOB
u (popMm mpeacTaBiIeHUS, MOTYyYaEMyl0 M3 Pa3HbIX HMCTOYHHUKOB (HAYy4HO-TIOMYyJIsipHAas
JuTEpaTypa XUMHYECKOTO COJIep:KaHUs, CIpaBOuYHbIE MocoOus, pecypchl MHTepHeTa),
KPUTUYECKU OIIEHUBATH TPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE IPUMEHATH Pa3IUuYHbIE METOMBI U 3aIPOCHI IPU MOUCKE B 0TOOpe MHPOPMAIH U
COOTBETCTBYIOIIMX  JIaHHBIX, HEOOXOJIUMBIX  JJIi  BBIIOJHEHUS  YYEOHBIX U
MO3HABATENbHBIX 3a/lad OMNPEJEJICHHOrO THIA, MpUOOpeTeHUue ombiTa B 00JacTH
UCIIOJIb30BaHUS ~ MH(POPMALIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTUW,  OBJIQJICHUE
KyJIbTYpPOIl aKTUBHOTO MCIOJIb30BaHUS PA3JIMYHBIX MTOMCKOBBIX CUCTEM, CAMOCTOSTEIHHO
BBIOMpATh ONTUMAJIBHYIO (opMy TmpencTaBiieHUs HHGOPMAMK W WUIIOCTPUPOBATH
periaemMbie 3a7a4d HECIOKHBIMU CXEMaMH, TUarpaMmMaMu, JpyrumMu (popmamu rpaguku
U UX KOMOMHAIIUSIMU;

YMCHHUC HCIIOJIB30BATh W dHAJIUM3HUPOBATH B IIPOLCCCC y‘I€6HOﬁ u HCCHCIIOB&TGHBCKOﬁ
ACATCIIBHOCTHU I/IH(bOpMaHI/II-O O BIIMAHHUH IIPOMBIIIJICHHOCTH, CCJIBbCKOI'O XO3S1CTBA U
TPaHCIIOPTAa Ha COCTOSAHHC Opr)KaIOHIGﬁ HpHpOIIHOﬁ CpCIHbI.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

yMEHUsl 3aJlaBaTh BOIPOCHl (B XojA€ Auanora u (WIM) AUCKYCCHMH) IO CYLIECTBY
o0cyxm1aemMoil TeMbl, (HOPMYJIMPOBATh CBOU MPEIJIOKEHUS OTHOCHTENIBHO BBIITOJIHEHHS
MPEIIOAKEHHON 3a/1a4H;

yMEHUS MPECTABIATH OJIYYSHHBIC PE3yJIbTaThl MO3HABATEIHLHOM IESITEILHOCTH B YCTHBIX
U MHUCbMEHHBIX TEKCTaX; JeJIaTh MPE3EHTAIUIO0 PE3yJIbTaTOB BBIMOJHEHUS XUMHUUYECKOTO
sKcTiepuMeHTa (1abopaTopHOro OIbITa, JA0OpaTOpHOM PAOOTHI MO MCCIEIOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHHUsI y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOW IMO3HABATEJILHOU U
UCCIIEIOBATENBCKON JIEATENbHOCTH MPU PEIIEHUM BO3HMKAIOIIMX IPOOJIEM Ha OCHOBE
ydeTra OOLIMX HMHTEPECOB M COTJAcOBaHUS MO3MUIMHI (00CYyX IeHUs, OOMEH MHEHHUSIMHU,
«MO3TOBBIE ITYPMBbDY, KOOPJAMHALMS COBMECTHBIX JE€UCTBUIA, ONIPEIEIEHUE KPUTEPUEB 11O
OLICHKE KauecTBa BBIMOJIHEHHON padOThI U ApyTHE).

PeryasitTuBHbIC yHUBEpCAJbHbIC YUeOHbIC 1eiICTBUA:



YMEHHUE CAMOCTOSITENBHO ONPENENATh LEIU JIEATEIbHOCTH, IIaHUPOBATh, OCYLIECTBIISTD,
KOHTPOJIMPOBATh U IPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO JESTEIBHOCTD, BHIOUPATH
HambOosnee S(pQeKTUBHBIE CMOCOOBI pEIIeHUS Y4YeOHBIX M TO3HABATENbHBIX 3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WJIM KOPPEKTUPOBATH NPEMJIOKEHHBIA AITOPUTM JEUCTBUI
IIPY BBINIOJHEHNH 33/IaHUI C YUYETOM HOJyYEHHSI HOBBIX 3HAHHUI 00 M3y4aeMbIX 0OBEKTaX
— BEIIECTBAX M PpEaKUUAX, OLCHUBATh COOTBETCTBUE IIOJIYYEHHOIO pe3yJibTara
3as1BJICHHOW LIEJIM, YMEHHUE HCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MpejlaracMblc B
YCJIOBHH 3a/IaHUM.

NNPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO OO0s3aTEIBHOIO COJEpKAHUS,
YCTAaHOBJIEHHOT'O JaHHOW (enepanbHON pabodeil MporpaMMoOi, BBIACISIOT: OCBOEHHBIE
00Oy4aroIMMUCSl HAy4YHbIE 3HAHUS, YMEHHUS U CHOCOOBI NEUCTBUH, crienupuyueckue amis
MPEAMETHON 001acTU « XUMHUSD), BUJIbI AESITEIIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMSI, €T0
MHTEPHpPETALNH, NPEeoOpa30BaHUI0O M MPUMEHEHUIO B PA3JIMYHBIX YYE€OHBIX M HOBBIX
CUTYaIHIX.

K koHiy oOydyeHus B 8 kJiacce mpeaMeTHbIE pe3yJjbTaThl Ha 0Aa30BOM YpPOBHE JOJIKHBI
oTpaxaTbh C(HOPMHUPOBAHHOCTD Yy 00YUAIOLIUXCS YMEHUIA:

¢ PACKPBIBATh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATHUI: aTOM, MOJIEKYJIa, XUMHUYECKUI
AJIIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OHOPOIHAS U HEOTHOPOIHAS),
BAJICHTHOCTb, OTHOCHUTEJIBHAS aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJIApHAs Macca, MaccoBas [JO0Js XHMHUYECKOTO DJJIEMEHTA B COCIUHEHUH,
MOJISIPHBIN 00BEM, OKCHUJI, KUCII0TA, OCHOBAHHUE, COJIb, JIEKTPOOTPUIIATEILHOCTD, CTETICHD
OKHCJICHHS, XUMUYECKasi peakuus, KiIacCU(pUKalus peakiuil: peakluuu COEAUHEHUS,
peaKIuu pasyIoKEHUsI, PEaKIIUU 3aMEIICHUS, pEaKIIMi 00MEeHa, SK30- U DHJI0TEPMUUYECKUE
peakiuu, TerioBor 3PGeKT peakiuu, Ipo aToma, IEKTPOHHBIN CIION aroMa, aTOMHas
opOuTalib, paglyCc aroMa, XUMHUYECKasl CBSI3b, IMOJISIPHAsl M HEMOJSpHAs KOBaJICHTHAS
CBSI3b, WOHHAs CBfA3b, HOH, KATUOH, AaHWOH, PAacTBOpP, MaccoBas JOJISI BEIIECTBA
(TpolieHTHAsI KOHIICHTPAIHs) B PaCTBOPE;

¢ WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKMX IMOHSITHU WU TMPUMEHATH 3TH
MOHSATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPALLCHUI;

¢ ICII0JIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIeHUs (hOPMYJI BEIIECTB U YPaBHECHUI
XAMHUYECKHUX PEaKIUM;

o ONIPE/ICNIATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHApHBIX COCIMHECHHSX, CTEIICHb
OKHCJICHUSI DJIEMEHTOB B OWHApPHBIX COCIUWHEHUSAX, MPUHAJICKHOCTh BEIIECTB K
OTpENeICHHOMY KJIacCy COCIMHEHHM 10 QopMysiaM, BHJ XUMHYECKOW CBS3HU
(KoBaJICHTHAsi U MOHHAs1) B HEOPTAaHUYECKUX COETUHEHHUSIX;

e packpbeiBaTh cmbich [lepuomnueckoro 3akona JI. M. MennpeneeBa: HEMOHCTPHUPOBATH
MOHUMAaHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX AJIEMEHTOB OT HX



nonoxxkenusi B Ilepuoguueckoil cucTteMe, 3aKOHOB COXPaHEHUsS MacChl BELIECTB,
MIOCTOSTHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTaapo;

¢ ONMCHIBATh W XapakTepU30BaTh TabnuuHyto ¢opmy Ilepumomndeckoit CHUCTEMBI
XUMUYECKUX 3JIEMEHTOB: pa3jinyuaTh MOHATHUS «TJaBHAs noarpynna (A-rpynmna)» u
«mobounas mnoarpynmna (b-rpymma)», wmanbie W OoJsiblliM€ TEPUONBI, COOTHOCHUTH
o003HaueHus, KOTopble UMeroTcs B Tabnuie «lleproguyeckas cucTteMa XUMUYECKUX
snementoB JI. M. MeHueneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsja  sapa, oOIllee YUCI0 DIIEKTPOHOB U
pacrpeiesieHUue UX 10 JIEKTPOHHBIM CJIOSIM);

o KJIaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XWMHUUYECKHE
peakiuu (IO YKCIy M COCTaBYy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEILIOBOMY
sdexry);

¢ XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX
KJIACCOB,  MOATBEpXJas  OMNHCAaHWE  NpUMEpaMHU  MOJEKYJSPHBIX  ypaBHECHUM
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUI;

o IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Ka4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUNA B Pa3JIUYHBIX YCIOBUSX;

¢ BBIUHUCIISITh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEILECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1Mo (GopMyJie COSAUMHEHHS, MAaCCOBYIO JIOJII0 BEIIECTBA B
pacTBOpe, IPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON pEaKIuu;

e IPUMEHATh OCHOBHBIE OIEpPAllMd MBICIUTEIBLHON JAEATEIbHOCTH — aHAIW3 U CHUHTE3,
CpaBHEHHUE, 000OIIEHUE, CUCTEeMATHU3AIUIO, KIACCU(UKAIUIO, BBISBICHUE MPUYUHHO--
CJIEACTBEHHBIX CBSI3€M — JJII HM3YYEHUsS] CBOWCTB BEIIECTB U XUMHUYECKUX PEaAKLUM,
€CTEeCTBEHHO-HAyYHbIC METOJIbI MMO3HAHUS — HAOJIOJIEHHEe, U3MEPEHUE, MOJICIIMPOBAHMUE,
AKCIIEPUMEHT (PEaJIbHBII U MBICTIEHHBIN );

e CJICIOBATh MpaBUJaM TOJB30BAHUST XMUMHUYECKOM TMOCyJol ©  JabopaTOpHBIM
o0opynoBaHUEM, a TaKXe IMpaBWiaM OOpalleHus C BEUIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMUA MO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB IO MOJIYUYCHUIO U
COOMpPAHUIO Ta3000pa3HbIX BEHIECTB (BOJAOPOJAa W KHUCJIOpOJAa), MNPUTOTOBJICHUIO
pPacTBOPOB C OMPEICICHHON MacCOBOM J0JIEM PaCTBOPEHHOTO BEUIECTBA, IJIAHUPOBATh U
IPOBOJNTh XUMHUYECKHE HSKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIECJIOYEH H
KHUCIIOT C TIOMOIIbIO MHAUKATOPOB (JIakmMyc, (peHondTaaent, METHIOPAHK U APYTHE).

K konmy oOydenus B 9 kjiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTD Yy 00YUAIOLIUXCS YMEHUI:

e paCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKHUX MOHSITUN: XUMUYSCKUUN OJICMCHT, AaTOM,
MOJICKYJIa, UOH, KaTHUOH, aHWOH, IMPOCTOC BCIICCTBO, CJIIOKHOC BCIICCTBO, BAJICHTHOCTD,
QJICKTPOOTPULATCIbHOCTb, CTCIICHb OKHCJICHUA, XHUMHUYCCKAA PCAKIHA, XUMHYCCKAsd



CBsI3b, TEIUIOBON 3(PPeKT peakiuuu, MOJib, MOJSPHBIA OOBEM, PACTBOP, SICKTPOIMTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKAsT JAUCCOIMALMS, pPEaKud HOHHOTO OOMeEHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMBIE pPEaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUU, OKUCINUTEIb, BOCCTAHOBUTENb, OKUCICHUE
YU BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(OTEPHOCTb, XMMHUYECKas CBsA3b (KOBaJIEHTHas,
MOHHAs, METaJUIM4YecKas), KpUCTaUIMuecKas pelieTka, KOPpO3us METaJIOB, CIUIABHI,
CKOPOCTb XMMHUYECKOM peakInu, MpeAesibHO Aonyctumas konuentpamus [1J1K Bemectsa;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX IOHATHUA W TNPUMEHATH 3TH
MOHATHUS TP ONMCAHWU BEILIECTB U UX MPEBPALLECHUN;

MCIOJIb30BaTh XUMHUUYECKYIO CUMBOIIUKY JJIsi COCTaBNIeHUS! ()OpMYJT BEIIECTB U YPaBHEHUMN
XUMHUYECKUX PEaKInii;

ONPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHHUS] XUMUYECKUX 3JIEMEHTOB B COCAMHEHUIX
Pa3IMYHOrO COCTaBa, MPUHAIJICKHOCTh BELIECTB K ONPEACIICHHOMY KJIAcCy COEIUHEHUN
no <¢opMynaM, BHUJ XUMHYECKON CBs3U (KOBaJe€HTHas, HOHHAs, METaJuIM4yecKas) B
HEOPraHWYECKUX COEAMHEHUSX, 3apsi/l MOHA 110 XUMUYECKON opMyJie, XapakTep Cpelibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCAMHEHUMN, TUIl KPUCTAJUIMYECKOW PEIICTKH
KOHKPETHOT'O BEILIECTBA;

packpeiBath cMbich Ilepuonnueckoro 3akona /. 1. MenneneeBa u 1eMOHCTPUPOBATH €TI0
MMOHUMAaHUE: OIHCHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuonnueckoi
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh NOHATUS «rjaBHasg mnoarpynna (A-
rpynmna)y u «mnoboyHas mnoxarpymnmna (b-rpynma)», wmanble u  OoJblIME NEPUOAbI,
COOTHOCUTH 0003HAaYEHUs, KOTOPbIE UMEIOTCS B NMEPUOJINYECKON TaOIUIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB M 3apsl sjpa,
oOl1ee 4YuciIo 3JEKTPOHOB U paclpeiesieHue MX MO 3JEKTPOHHBIM CIIOSIM), OOBSCHSTH
oO11re 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB U UX COCIMHEHUI B Mpenenax
MaJIbIX EPUOJOB U INIABHBIX NOATPYIII C YYETOM CTPOEHUS UX aTOMOB;
KJIACCU(PUIIMPOBATh XMUMHYECKUE 3JIEMEHThI, HEOPraHMYECKUE BEIECTBA, XMMHYECKUE
peakuuu (IO YUCIAY M COCTAaBY YYACTBYIOIIMX B PEAKUMU BEUIECTB, MO TEIMJIOBOMY
3¢ dexTy, M0 N3BMEHEHHIO CTENEHEN OKUCICHHSI XUMUYECKHUX JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME U cHelU(UUECKHEe XUMHUYECKHE CBOWCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE MPUMEPAMH MOJEKYISPHBIX U
MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIU;

COCTaBJISITh YPABHEHUS DJICKTPOJUTUYECKOW IAMCCOLMAIMMU KHUCIIOT, ILIEJIOYEd U COJIEH,
MOJIHBIE M COKpAIICHHbIE ypaBHEHUs peakUuid MOHHOTO OOMEHa, YpaBHEHMs PEaKIIHii,
MOATBEPKAAOIINX CYIIECTBOBAHUE M'€HETUYECKOM CBSI3U MEXKY BEIIECTBAMH Pa3IUUYHbIX
KJIaCCOB;

e PACKpbIBaTh CYIIHOCTh OKHUCJIHMTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKLHI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIuii;

o IPOTHO3MPOBATh CBOMCTBAa BEUIECTB B 3aBUCHMOCTHM OT HMX CTPOEHHUS, BO3MOXHOCTHU
MIPOTEKaHUSI XMMUYECKUX MPEBPALIEHUI B PA3JIMYHBIX YCIOBHSIX;



¢ BBIYHUCIIATh OTHOCUTENIbHYIO MOJIEKYJSPHYIO M MOJIIPHYIO MacChl BEIECTB, MaCCOBYIO
JIOTI0 XMMUYECKOTO 3JeMEHTa 1o (OopMyJie COCTUHEHHS, MaCCOBYIO JIOJII0 BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOHN peakiny;

e cOOIONATh MpaBWJIa TOJB30BAHUS XUMHUYECKOM TMOCYyl0il M J1abopaTOpHBIM
o0OpyJIOBaHHEM, a TakXe MpaBuja OOpalleHHs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMU TI0 BBIOJHEHHUIO JTAOOPATOPHBIX XUMHUYECKUX OTBITOB IO MOJYyYEHHUIO U
cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa M YTIIEKUCIIOTO ra3a);

o IPOBOJUTH PEAKIMH, TMOATBEP)KIAIONINE KaYyeCTBEHHBIH COCTAB PA3MYHBIX BEIIECTB:
pacrmo3HaBaTh OMNBITHBIM MYTEM XJIOPHI-, OpoMUA-, HOAMI-, KapOoHaT-, docdart-,
CHIIMKAT-, Cyib(aT-, TUIPOKCUI-HOHBI, KAaTHOHBI AMMOHHUS M HOHBl H3YYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;

o IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIbHOW JAEATEIbHOCTH — AaHAIU3 M CHUHTES,
CpaBHEHHUE, 000011IeHNE, CUCTEMATU3AIINIO, BBISIBICHUE IPUYUHHO-CIIEACTBEHHBIX CBS3EH
— QNS U3YYeHHS CBOWCTB BEIIECTB M XHMHUYECKUX pEaKIWH, €CTECTBEHHO-HAYYHBIC
METO/IbI TIO3HAHHUA — HaAONIOEHWEe, W3MEpPEHHe, MOJCIUPOBAHNUE, OSKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC

Ne

HanmenoBanue pas3zienoB U TEM MPOrpaMMBbl

KonnyecTBO Yacos

DneKkTpoHHbIE (IU(POBHIE)

/I cero|[KontposbHbie [IpakTHueckue 00pa30BaTEIbHbIC PECYPCHI
paboThI paboThI

azned 1. [lepBoHayasibHble XUMHYECKHE TOHATHSA

.1 | uMusa — BakHas 00JIACTh €CTECTBO3HAHUS U 5 2 nomoteka [JOK
MPAKTUYECKOMN AEATEIbHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c¢

.2 | elecTBa U XUMUYECKUE PEaAKIIUN 15 1 nommoreka [IOK

https://m.edsoo.ru/7f41837c¢
TOTO IO pa3zeny 20

aznen 2. BaxHeiinmue npeacTaBuTe M HEOPraHUYeCKMX BelleCTB

.1 | o3ayx. Kucnopon. [Tonsarue 06 okcugax 6 nomoteka [JOK
https://m.edsoo.ru/7f41837¢
.2 opopoxa.lloHsTue 0 KHUCIOTaX U COJIAX 8 1 nomoteka [JOK
https://m.edsoo.ru/7f41837c¢
.3 | ona. PactBopsl. [loHsitue 06 ocCHOBaHUSIX 5 1 1 nomoteka [JOK
https://m.edsoo.ru/7f41837¢
4 | CHOBHBIE KJIACChl HEOPTAaHUYECKUX COCTMHEHUN 11 1 1 nommoreka [JOK

https://m.edsoo.ru/7f41837




TOTO II0 pa3acilty

Ne HaumeHoBaHMe pa3aeoB ¥ TEM MPOTPaMMbI KonmuecTBo yacos DnekTpoHHbIE (U(POBHIE)
n/m cero|Kourponsrble [Tpakruueckne ©00Pa30BAaTEIBHBIC PECYPCHI
paboThI paboTHI
C
30

aszuen 3. HepnonnquKnifl 3aK0H U HepnonuquKaﬂ CUCTEMA XUMHNYECCKHUX JJICMECHTOB I[. HN. Mengeneena. CTpOEHI/Ie
aToMOB. XnMH4ecKasi cCBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE P€aKInu

.1 | eppognuecknii 3akoH u [lepuonnueckas cucrema | 7 ubmmoteka [{OK
xumuueckux aemenToB 1. 1. Menpeneesa. https://m.edsoo.ru/7f41837¢
CrpoeHnune aroma

.2 | tMuYeckas cBsI3b. OKUCIUTEILHO- 8 1 nomoteka [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUN https://m.edsoo.ru/7f41837c

TOTO 1O pa3lemny 15 nommoreka [{OK

https://m.edsoo.ru/7f41837¢
€3€pPBHOE BpeMs 3 nommoreka [IOK
https://m.edsoo.ru/7f41837¢
BIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME | 68 4 5
9 KIIACC
No HauMenoBaHue pa3ziesioB U TEM MPOrPAMMBI KonunyectBo vacos | extpoHHbIe (1IU(PpPOBHIC)
1/ CEro| OHTPOJIbHBIE | PAKTUYECKUE 00pa30BaTeIBHEIC
1 paboThI paboThI PeCypCHI
azznen 1. BemecTBo U XUuMHYeCKHE peaKIUH
.1 | oBTOpeHue n yriayOiaeHue 3HaHUH OCHOBHBIX 5 1 nomoreka [JOK




Ne HanMeHoBaHue pa3fienoB U TeM IPOrpaMMbl KonuyecTtBo yacon eKTpoHHbIE (IIU(POBHIEC)
m/ CEro| OHTPOJIbHBIE | PAKTUYECKUE 00pa30BaTeIBHEIC
I paboTHI paboThI peCypCel
paszienioB Kypca 8 kiacca https://m.edsoo.ru/7f41a6
36
.2 | CHOBHBIE 3aKOHOMEPHOCTU XUMHUYECKUX PEAKIIUIA 4 uomoteka [{OK
https://m.edsoo.ru/7f41a6
36
.3 | IEKTpOJIMTHYECKAs AUCCoUMansl. XUMHYECKUE 8 1 1 nomoteka [{OK
peaKIuu B pacTBOpax https://m.edsoo.ru/7f41a6
36
TOTO MO pa3aery 17
azjnen 2. Hemera/uibl M X COeIMHEHUSA
.1 | Omras xapakTepuCTHUKa XUMHUYECKUX 3JIEMEHTOB 4 1 nomoreka [JOK
VIIA-rpynmsl. ['agoreHsl https://m.edsoo.ru/7f41a6
36
.2 | Omras xapakTepUCTHUKA XUMHUYECKUX JIEMEHTOB 6 nomoreka [JOK
VIA-rpynnsl. Cepa u €€ COeAMHEHUS https://m.edsoo.ru/7f41a6
36
.3 | Omras xapakTepUCTHUKA XUMHUUECKUX JIEMEHTOB 7 1 nomoreka [JOK
VA-rpynnsl. A30T, hochop ¥ uX COSTUHCHHS https://m.edsoo.ru/7f41a6
36
4 | Omras xapakTepUCTHKA XUMHUECKUX JIEMEHTOB 8 1 2 nomoreka [JOK
[VA-rpynnsl. Yriaepoa u KpeMHUN U UX https://m.edsoo.ru/7f41a6
COEAMHEHUS 36
TOTO IO pa3lemny 25




Ne HanMeHoBaHue pa3fienoB U TeM IPOrpaMMbl KonuyecTtBo yacon eKTpoHHbIE (IIU(POBHIEC)
1/ CEro| OHTPOJIbHBIE | PAKTUYECKUE 00pa30BaTeIBHEIC
1T paboTHI paboThI peCypCel
azgen 3. Mera/uibl M X COETUHEHUSA
.1 | Omme cBoO¥CcTBA METAJIOB 4 nomoreka [{OK
https://m.edsoo.ru/7f41a6
36
.2 | @XHEHUIINe METAJIbl M UX COCIUHCHUS 16 1 2 nomoreka [JOK
https://m.edsoo.ru/7f41a6
36
TOTO O pa3aery 20
aznen 4. Xumus 4 OKpy:KawIas cpeaa
.1 |emecTBa u MaTepuralibl B )KU3HU YEJIOBEKA 3 nomoreka [{OK
https://m.edsoo.ru/7f41a6
36
TOTO IO pa3zeny 3
€3epBHOE BpEeMsi 3 n6mmoteka [{OK
https://m.edsoo.ru/7f41a6
36
BIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 68 4 7

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne Tema ypoka KomnuecTBo yacos Jara DneKTpoHHbIE LIU(PPOBHIE
1/ ceroKouTponsnble [IpakTuueckne H3YYCHH | 00pa3oBaTeIbHBIC PECYPCHI
I paboThI paboThI A
peaMer xuMud. Posib XuMuUM B )KU3HU 1 nomoteka [JOK




No Tema ypoxka KonuuectBo yacoB Jata DneKTpoHHbIE IUPPOBbHIE
n/ ceroKontponsHbie [IpakTuueckue @ H3YICHH 00pa30BaTeIbHbIC PECYPCHI
I paboTHI paboThI A
yeJioBeKka. Tejia v BellecTBa https://m.edsoo.ru/ff0d210c
OHATHE O METOJIaX MO3HAHUS B XUMUH 1 nomoreka [{OK
https://m.edsoo.ru/ff0d227e
paktudeckas padora Ne 1 «I[IpaBumna padotsr | 1 uomoteka [{OK
B J1a0OpaTOpUU U IPUEMBbI 0OpaILIEHUs C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAaHUEM
HCThIE BemecTBa U cMecH. CriocoObl 1 n6mmoreka [JOK
pas3zeneHus cMecen https://m.edsoo.ru/ff0d26ca
paktuueckas pabora Ne 2 «Pa3nenenue 1 nommoteka [JOK
cMecei (Ha IpuMepe OYMCTKU ITOBApCHHOM https://m.edsoo.ru/ff0d28c8
COJIN)»
TOMBI U MOJIEKYJIbI 1 nommoteka [JOK
https://m.edsoo.ru/ff0d2a6c
MMUYECKHE 3JIEMEHThI. 3HAKU (CUMBOJIBI) 1 nomoteka [JOK
XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
POCTBIE U CIIOYKHBIEC BEIIIECTBA 1 nomoreka [JOK
https://m.edsoo.ru/ff0d2a6c
TOMHO-MOJIEKYJISIPHOE YUYECHUE 1 n6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50
0 |aKOH IOCTOSIHCTBA COCTAaBa BEILIECTB. 1 noamnoreka [JOK
Xumuueckas ¢popmyna. BareHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX 3JIEMEHTOB
1 | THOCcUTENnbHAS aTOMHAs Macca. 1 nommoreka [JOK




KI/ICJ'IOpOJI — JJICMCHT M IIPOCTOC BCIICCTBO.

No Tema ypoxka KonuuectBo yacoB Jata DneKTpoHHbIE IUPPOBbHIE
n/ ceroKontponsHbie [IpakTuueckue @ H3YICHH 00pa30BaTeIbHbIC PECYPCHI
I paboTHI paboThI A

OTHOcHUTENBbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c

2 | accoBas I0JII XMMHYECKOTO JICMEHTA B 1 nommoreka [JOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c

3 | onuuecTBO BenlecTBa. Monbs. MonsipHast 1 nomoteka [JOK
Mmacca https://m.edsoo.ru/ff0d5230

4 | U3MYECKUE U XUMUYECKHUE SBJICHHUS. 1 n6mmoreka [JOK
XUMHUYECKAsT peaK s https://m.edsoo.ru/ff0d37fa

S | pU3HAKH U YCIIOBHS NPOTEKAHUSA 1 nommoteka [JOK
XMMHUYECKUX PEaKIA https://m.edsoo.ru/ff0d3al6

6 |aKOH COXpaHEHMs MacChl BEILIECTB. 1 nomoteka [JOK
XUMHUUYECKHUE YPABHECHUS https://m.edsoo.ru/ff0d3b88

7 | BIYMCIIEHUSI KOJIMYECTBA, MacChl BEIIECTBA 1 nommoteka [JOK
10 YPAaBHEHUAM XUMHUUYECKUX PEAKLINI https://m.edsoo.ru/ff0d5708

8 | nmaccuduKanysg XUMHUICCKUX PEaKIIHM 1 nomoreka [JOK
(coenuHEHUS, Pa3IOKEHUS, 3aMeIECHNUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

9 | . B. JIOMOHOCOB — yUYCHBIN- 1 nommoteka [JOK
sHIMKIoneAucT. O6001IeHe U https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTHU3alMs 3HAHUI

0 |ontponbHas padota Nel no Teme «BemecrBa | 1 1 n6mmoreka [JOK
U XUMHYECKHUE PEaKIIN https://m.edsoo.ru/ff0d4290

1 | o3ayx — cMech razoB. CoctaB Bo3ayxa. 1 n6mmoreka [JOK

https://m.edsoo.ru/ff0d448e




nabopaTopuu

No Tema ypoka KonuuectBo yacos Jlata DJIeKTPOHHBIC LIU(PPOBBIC

n/ ceroKontponsHbie [IpakTuueckue @ H3YICHH 00pa30BaTeIbHbIC PECYPCHI

I paboTHI paboThI A
O3o0H

2 | M3UYECKHE U XUMHYECKHE CBOMCTBA 1 nomoreka [{OK
KHUCJI0poa (peakiluu OKUCIIEHHUS, TOPEHHUE). https://m.edsoo.ru/ff0d4614
[Tonsatue 06 okcuaax

3 | mocoOblI OTyUYEHHUsI KUCIIOPO/ia B 1 nomoteka [JOK
71a00paTOPUH U ITPOMBIIILJICHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeneHue Kuciaopoaa

4 | erutoBoi 3PpheKT XUMHUYECKON peaKIlnH, 1 nommoreka [{OK
MOHSATHE O TEPMOXUMUYECKOM YPAaBHEHUH, https://m.edsoo.ru/ff0d4790
AK30- U 3HJIOTEPMUYECKUX PEAKIIUIX

5 |ommuBo (He(Th, yroJib U METaH). 1 n6moreka [{OK
3arpsi3HeHHE BO3yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
NpeAOTBPAIlCHUS

6 | pakTuyeckas pabora Ne 3 mo Teme 1 1 n6moreka [JOK
«ITomyyenue u coOupanue KMUCIoOpoaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE €r0 CBOKCTB)

7 | 0omopoJ1 — BJIEMEHT U MPOCTOE BEIIECTBO. 1 n6moreka [JOK
Haxoxnaenue B npupone https://m.edsoo.ru/ff0d4dd0

8 | U3UYECKUE U XMMHUUYECKHUE CBOMCTBA 1 n6moreka [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

O | OHATHE O KMCJIOTAX U COJISAX 1 nomoteka [JOK

https://m.edsoo.ru/ff0d50d2
0 | mocoOblI ToTyUYeHHs BOAOPOAA B 1 nommoreka [JOK

https://m.edsoo.ru/ff0d4dd0




No Tema ypoxka KonuuectBo yacoB Jata DneKTpoHHbIE IUPPOBbHIE
1/ ceroKonTtponsHbie [IpakTnueckue @ HU3YICHH 00pa30BaTEIBHBIC PECYPChI
I paboThI paboThI A
1 | paktnueckas padora Ne 4 o Teme 1 1 uomoteka [{OK
«ITonyyenue u cobupanue Boa0Opo/a, https://m.edsoo.ru/ff0d4{42
U3YYEHHUE €ro CBOMCTBY
2 | onsipHBIM 00BEM Ta30B. 3aKOH ABOraipo 1 uomoteka [{OK
https://m.edsoo.ru/ff0d542e
3 | pruuciaeHus 00beMa, KOMM4ecTBa BemecTtsa | 1 noaunoreka [JOK
rasa o ero M3B€CTHOMY KOJIHYECTBY https://m.edsoo.ru/ff0d55a0
BEILIECTBA UJIU 00BEMY
4 | pruncneHus 00bEMOB ra30B MO0 YPaBHEHUIO 1 nomoteka [JOK
peaKIMy Ha OCHOBE 3aKOHA O0BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOUIECHUM T'a30B
5 | UIBUYECKUE U XUMHYECKUE CBOMCTBA BOIBI 1 nommoreka [{OK
https://m.edsoo.ru/ff0d587a
6 | ocraB ocHoBaHui. [lonarue 06 nHauKaropax | 1 nomotexa [JOK
https://m.edsoo.ru/ff0d59e2
7 | ona Kak pactBoputelb. HachellieHHbIE 1 1 n6mmoreka [JOK
HEHACHIILIEHHbIE pacTBOpbl. MaccoBas 1071 https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE
8 | pakTtudeckas padota Ne 5 o Teme 1 1 n6mmoreka [JOK
«IIpuroroByeHne pacTBOPOB C https://m.edsoo.ru/ff0d5eba
ONPEIEIICHHOW MAacCOBOM JOJIEM
PacCTBOPEHHOIO BEILIECTBAY
9 |onTpoabHas padora Ne2 1o Teme 1 1 nomoreka [JOK
«Kucnopon. Bogoposa. Boga» https://m.edsoo.ru/ff0d6342




No Tema ypoxka KonuuectBo yacoB Jata DneKTpoHHbIE IUPPOBbHIE
1/ ceroKonTtponsHbie [IpakTnueckue @ HU3YICHH 00pa30BaTEIBHBIC PECYPChI
I paboThI paboThI A
0 | kcuapl: cocTaB, KiIaccuuKaIus, 1 nommoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
1 | onydeHue U XMMHUYECKUE CBOMCTBA 1 nomoteka [JOK
KHUCJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
2 | CHOBaHUS: COCTaB, KJlacCU(pUKaIus, 1 nomoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
3 | OJIydCHHE U XUMHYECKHE CBOMCTBA 1 nommoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
4 | MCIIOTHI: COCTaB, KJaccu(pUKaIus, 1 nomoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
S | oly4YeHue U XUMHUYECKHE CBOMCTBA KUCIIOT 1 nomoteka [JOK
https://m.edsoo.ru/ffOdfee2
6 | o (cpeaHue): HOMEHKIATypa, ClocoObI 1 nomoreka [JOK
MOJIyYeHUs], XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
7 | paktuueckas pabota Ne 6. Pemenue 1 1 nommoteka [JOK
DKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI HEOPTAaHMYECKUX
COECIMHEHUN
8 | eHeTHyecKas CBSI3b MEXIY KilaccaMu 1 nommoteka [JOK
HEOPTaHUYECKUX COCAUHEHUI https://m.edsoo.ru/00ad9a50
9 | 6001IeHNEe U cCUCTeMaTU3aIus 3HAaHUH 1 nomoreka [JOK

https://m.edsoo.ru/00ad9cb2




XUMHUYCCKHUX IJICMCHTOB

No Tema ypoxka KonuuectBo yacoB Jata DneKTpoHHbIE IUPPOBbHIE
1/ ceroKonTtponsHbie [IpakTnueckue @ HU3YICHH 00pa30BaTEIBHBIC PECYPChI
I paboThI paboThI A
0 | ontponbHas padota Ne3 mo teme "OcHoBHBIC | 1 1 nomoteka [JOK
KJIACChl HEOPTAaHUYECKUX COCTMHEHUN" https://m.edsoo.ru/00ad9ela
1 | epBbIE MOMBITKU KJIACCU(PUKAITUU 1 uomoteka [{OK
XUMHUYECKHUX 3JIEMEHTOB. [loHsTHE O Tpynmax https://m.edsoo.ru/00ad9ffa
CXOJHBIX AJIEMEHTOB
2 | epuoauueckuii 3akoH U [lepuonnueckas 1 nomoteka [JOK
cUCTEeMa XUMHUYEeCKUX AnemeHToB []. U. https://m.edsoo.ru/00ada52c
Menneneena
3 | epuOABl, TPYNIIBL, TOATPYIIIIBI 1 nomoteka [JOK
https://m.edsoo.ru/00ada52c
4 | Tpoenue aroMoB. COCTaB aTOMHBIX SIJIED. 1 nomoteka [JOK
N3oTormnbl https://m.edsoo.ru/00ada342
5 | TpoeHHE ANEKTPOHHBIX 000JI0YEK ATOMOB 1 n6mmoreka [JOK
anemeHToB [lepuoauyeckoii cuctems J1. U. https://m.edsoo.ru/00adabbc
Menneneena
6 | apakTepUCTHKA XMMUYECKOTO 3JIEMEHTA 10 1 n6mmoreka [JOK
ero noJyioxxeHuto B [leproguueckoii cucreme https://m.edsoo.ru/00ada824
. 1. Menpaeneena
7 'nauenue [lepmoguueckoro 3akoHa Jjis 1 nomoteka [JOK
pa3ButTus Hayku U nipaktuku. [1. W. https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIU, EAAror u
TpaKIaHUH
8 | JIGKTPOOTPHUIIATEILHOCTh ATOMOB 1 nomoteka [JOK

https://m.edsoo.ru/00adaab8




I[TPOTPAMME

No Tema ypoxka KonuuectBo yacoB Jata DneKTpoHHbIE IUPPOBbHIE
1/ ceroKonTtponsHbie [IpakTnueckue @ HU3YICHH 00pa30BaTEIBHBIC PECYPChI
I paboThI paboThI A
9 | oHHAsg XMMHYECKas CBI3b 1 nommoreka [JOK

https://m.edsoo.ru/00adac34

0 |oBaneHTHas MOJIApHAs XUMHUYECKas CBSI3b 1 nomoteka [JOK

https://m.edsoo.ru/00adaab8

1 |oBaneHTHAst HEMOJIAPHASI XUMHUYECKasl CBA3b | | uomoteka [{OK

https://m.edsoo.ru/00adaab9

2 | TeNeHb OKUCIICHUS 1 n6mmoreka [{OK

https://m.edsoo.ru/00adae28

3 | KHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuu | 1 nommoteka [JOK

https://m.edsoo.ru/00adb076

4 | KUCTTUTEJIM U BOCCTAHOBUTEIIN 1 nommoreka [{OK

https://m.edsoo.ru/00adb076

5 |ontpoabHas padota Ned4 o teme «Ctpoenue | 1 1 nomoreka [JOK

aToMa. XMMHUYECKAS CBI3b» https://m.edsoo.ru/00adb486

6 | Hanmu3 BBINIOJTHEHUS paboThl. O000meHne u | 1 nommoteka [JOK

cucTeMaTH3alus 3HaHUMN https://m.edsoo.ru/00adb33c

7 | ToroBasi KOHTPOJIbHAs paboTa 1 1 n6moreka [JOK

https://m.edsoo.ru/00ad9cb2

8 e3epBHBIN ypok. O000IIEeHNE U 1 n6mmoreka [JOK

CHUCTEeMAaTHU3allMsl 3HAHUI https://m.edsoo.ru/ff0d61c6
BIIEE KOJIMYECTBO YACOB I10 68 5 4

9 KJIACC




No Tema ypoxka KonuuectBo yacoB Jata DneKTpoHHbIE IUPPOBbHIE
1/ cero KOHTpoJIbHBIE [[pakTHyeckue H3YICHU 00pa30BaTEIBHBIC PECYPChI
1T paboThI paboThI A
epuoanueckuii 3akoH. [leprnonnueckas 1 nomoteka [JOK
CHUCTEMa XUMUYECKUX 3yieMeHToB 1. U. https://m.edsoo.ru/00adb59e
Menneneesa
AKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 1 nomoteka [JOK
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
NEPUOIOB
naccupuKanus 1 HOMEHKJIATypa 1 nomoteka [JOK
HEOPTraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
UJIbl XUMAYECKOM CBSI3U U THUIIBI 1 nommoreka [{OK
KPUCTAUTNYECKUX PELICTOK https://m.edsoo.ru/00adbac6
OoHTpoJibHas padota Nel o Teme 1 1
«IToBTOpEeHUE U yriryOieHne 3HaHU|
OCHOBHBIX pa3J/IesIoB Kypca 8 Kiaccay
naccudUKanus XUMUYECKUX PEaKIUil o 1 nomoteka [JOK
Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
OHSITHUE O CKOPOCTH XMMHUYECKON PEAKLIUH. 1 nomoteka [JOK
[ToHsiITHE O TOMOTEHHBIX U TE€TEPOTCHHBIX https://m.edsoo.ru/00adbe9a
peakumsx
OHATHUE O XUMUYECKOM PAaBHOBECUM. 1 nomoteka [JOK
daxTopbl, BAUSIOLIME HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMUYECKOHN peaKIuu U MOJO0KEHUE
XUMHUYECKOTO PaBHOBECHS
KUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIC peakiuu | 1 nomoteka [JOK
https://m.edsoo.ru/00adcade




XAMHUYECKUE CBOMCTBA, [IOJYUYEHHUE,
NIPUMEHECHUE

No Tema ypoxka KonuuectBo yacoB Jata DneKTpoHHbIE IUPPOBbHIE
1/ cero KOHTpoJIbHBIE [[pakTHyeckue H3YICHU 00pa30BaTEIBHBIC PECYPChI
1T paboThI paboThI A
0 |eopus MEKTPOIUTUYECKON TUCCOLUALIIH. 1 nomoteka [JOK
CunpHbIE U cl1a0ble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
1 | oHHBIEC ypaBHEHHUS peakUi 1 nomoteka [JOK
https://m.edsoo.ru/00add448
2 | UMUYECKHE CBOMCTBA KMCIJIOT 1 OCHOBAaHUU B | 1 nommoreka [JOK
CBETE MpEJICTaBICHUIN 00 https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUIECKON JUCCOIUALIUU
3 | UMMYECKHE CBOMCTBA COJIEH B CBETE 1 nommoreka [JOK
MIPEICTABICHU 00 AIEKTPOTUTHIECKOM https://m.edsoo.ru/00add8b2
JTUCCOITUAITIU
4 | oHATHE O TUAPOJIU3E COJIEU 1 nomoteka [JOK
https://m.edsoo.ru/00add9d4
5 | 00OlIeHUE U CUCTEMATHU3AIMs 3HAHUN 1 nomoteka [JOK
https://m.edsoo.ru/00addd12
6 | paktuueckas padota Ne 1. «Pemienue 1 1 n6mmoreka [JOK
HKCIIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
7 | ontposibHas pabota Ne2 o Teme 1 1 nommoteka [JOK
«DNEKTPOIUTUYECKAS] AUCCOIUALINS. https://m.edsoo.ru/00addecO
XUMHUUYECKHUE PEAKIIUU B PACTBOPAX»
8 | Omas xapakTepUCTHKa rajJoreHOB. 1 n6mmoreka [JOK
XUMUYECKHE CBOMCTBA HA PUMEPE XJI0pa https://m.edsoo.ru/00addfe2
9 | nopoBoaopoa. CoJisiHasg KUCIOTA, 1 n6mmoreka [JOK

https://m.edsoo.ru/00ade104




No Tema ypoxka KonuuectBo yacoB Jata DneKTpoHHbIE IUPPOBbHIE
1/ cero KOHTpoJIbHBIE [[pakTHyeckue H3YICHU 00pa30BaTEIBHBIC PECYPChI
1T paboThI paboThI A
0 | paktuueckas padora Ne 2 o teme 1 1 nomoteka [JOK
«ITonydeHue CoIIHON KUCIOTHI, U3yUYCHUE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
1 | pryncieHus Mo ypaBHEHUAM XUMHYECKUX 1 nomoteka [JOK
peaKkIui, ecIu OJIMH U3 PEarcHTOB JaH B https://m.edsoo.ru/00ade488
M30bITKE
2 | Omras xapakTepucTuka 3j1eMeHToB VIA- 1 n6mmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
3 | JIUIOTPOIHBIE MOAU(PUKAIINU CEPHI. 1 nommoteka [JOK
HaxosxieHue cepbl U €€ COCIMHEHU B https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHUE CBOMCTBA CEPBI
4 | epoBOJOPO/I, CTpOCHUE, (PU3NUECKUE U 1 n6mmoreka [JOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
5 | keunsl cepol. CepHas kuciora, puznueckue | 1 n6mmoreka [JOK
Y XMMHYECKHUE CBOICTBA, MPUMEHEHHE https://m.edsoo.ru/00adea28
6 | UMHUYECKHE PEaKIINH, JISKAIUE B OCHOBE 1 nomoteka [JOK
MPOMBIIIIEHHOTO CIIOCO0a MOJIy4eHUS https://m.edsoo.ru/00adec8a
CEPHOU KUCIIOThl. XUMUYECKOE 3arpsI3HEHHE
OKPYKaIOLIEH Cpelibl COCTUHEHUSAMU CEPbI
7 | BIYUCIICHUE MACCOBOM JOJIM BEIXOJIa 1 nomoteka [JOK
MPOAYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
8 | Omasi XxapaKTepHUCTHKA dJIEMEHTOB V A- 1 n6mmoreka [JOK
rpynmsl. A30T, paCIpOCTPaHEHHUE B IPUPOJE, https://m.edsoo.ru/00Oadeea6
bu3NYecKue 1 XUMUYECKUE CBOWCTBA




No Tema ypoxka KonuuectBo yacoB Jata DneKTpoHHbIE IUPPOBbHIE
1/ cero KOHTpoJIbHBIE [[pakTHyeckue H3YICHU 00pa30BaTEIBHBIC PECYPChI
1T paboThI paboThI A
9 | MMmak, ero pU3NIECKre U XUMHUIECCKUE 1 nommoreka [JOK
CBOICTBA, MOJY4YEHUE U TPUMECHEHUE https://m.edsoo.ru/00adf004
0 | paktuueckas padota Ne 3 mo Teme 1 1 nomoteka [JOK
«IlonyueHne aMMuaka, U3y4eHue ero https://m.edsoo.ru/00adf180
CBOWCTB»
1 | 30THas KUCHOTA, €€ GU3UYECKUE U 1 n6mmoreka [JOK
XUMHUYECKHE CBOMCTRA https://m.edsoo.ru/00adf306
2 | CHIOJIb30BAHUE HUTPATOB U COJIEN aMMOHUA B | 1 nommoteka [JOK
KaueCTBE MUHEPAJIbHBIX yI00PEHHIA. https://m.edsoo.ru/00adf518
XHUMUYECKOE 3arpsI3HEHHUE OKPYKaroIIe
Cpeabl COEAUHEHUSIMU a30Ta
3 | ocop. Okcua pocdopa (V) u pochopras 1 nomoreka [{OK
KHUCIIOTa, PU3NYECKUE U XUMUYECKUE https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJyYEHNE
4 | cnonws3oBaHue (hochaToB B KaueCTBE 1 n6mmoreka [JOK
MUHEpaIbHBIX YIOOpEeHU. 3arpsi3HeHHE https://m.edsoo.ru/00adfc20
npUpoaHOI cpeabl hocharamu
5 | riepoj, paclpoCTpaHEHHE B IPUPO/IE, 1 n6moreka [JOK
duznyecKkue 1 XuMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
6 | kcuasl yriiepoaa, ux puznueckue u 1 n6mmoreka [JOK
XMMHUYECKUE CBOMCTBA. DKOJIOTUUECKUE https://m.edsoo.ru/00adfebe
POOJIEMBI, CBSI3aHHBIE C OKCUJIOM YTJIepO/Ia
av)
7 | roJabHas KUCJI0TAa U €€ COIU 1 noanoreka [JOK




CmuiaBel. Beruucienus no ypaBHEHUAM
XUMHUYECKUX PEAKLINN, ECIIN OAUH U3
pEareHToB COAEPKUT MMPUMECH

No Tema ypoxka KonuuectBo yacoB Jata DneKTpoHHbIE IUPPOBbHIE

n/ cero KoHTpoJibHBIE [[pakTHyeckue H3YyTICHH 00pa30BaTeIbHbIC PECYPCHI

I paboThI paboThI A

https://m.edsoo.ru/00ae006¢

8 | paktuueckas pabota Ne 4 mo Teme 1 1 nomoteka [JOK
"[TonyyeHue yriaekucaoro rasa. https://m.edsoo.ru/00ae027e
KauectBenHas peakius Ha KapOoHaT-UOH"

9 | epBoHayanbHbIC MOHATUS 00 OpraHuyeckux | 1 nomoteka [JOK
BENIECTBAX KAK O COCIMHECHUAX YTIIepoia https://m.edsoo.ru/00ae054e

0 pemHUIl U €r0 COCTUHEHUS 1 nommoreka [JOK

https://m.edsoo.ru/00ae080a

1 | paktuueckas padbora Ne 5. Pemenue 1 1 nommoteka [JOK
DKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME https://m.edsoo.ru/00ae0bf2
«BaxHeiire HeMeTaulbl U UX COCMHEHUSD

2 | oHTpoJibHas pabota Ne3 o Teme 1 1 nommoreka [JOK
«BaxHenire HeMETAUIbI U UX COCTUHEHUS https://m.edsoo.ru/00ae0e18

3 | Omiast XxapaKTepUCTUKA XUMUYECKUX 1 n6mmoreka [JOK
AIIEMEHTOB — METAJUIOB. MeTanueckas https://m.edsoo.ru/00ae103e
CBSI3b U METAJUINUYECKasi KpUCTaUINYeCKas
pemerka. du3znueckue CBOMCTBA METAIIIIOB

4 | UMUYECKHE CBOMCTBA METAIJIOB. 1 nomoteka [JOK
DJIEKTPOXUMHUYECKUM P HANTPSIKEHUN https://m.edsoo.ru/00ael156
METaJIJIOB

5 | O6mwme crnocoObl MOJIyYeHUs] METAJIOB. 1 n6mmoreka [JOK

https://m.edsoo.ru/00ael1156




xenesa (111)

No Tema ypoxka KonuuectBo yacoB Hata DneKTpoHHbIE IUPPOBbHIE
1/ cero KoHTpoJibHbIE [[pakTHyeckue | A3YICHU 00pa30BaTEIBHBIC PECYPChI
I paboThI paboThI A
6 | OHSITHE O KOPPO3UH METAJIIOB 1 nomoteka [JOK
https://m.edsoo.ru/00ael1278
7 [lemo4HBIC METAILIBI 1 nomoreka [JOK
https://m.edsoo.ru/00ae14b2
8 | Kcuabl M TUIPOKCUABI HATPUS U KaJIHS 1 nomoteka [{OK
https://m.edsoo.ru/00ae14b2
9 [enoyHO3eMEIbHBIE METAIIIBI — KAIBIIUNA U 1 nommoreka [JOK
Mar"Hui https://m.edsoo.ru/00ae15e8
0 |axHeHIIne COeAMHECHUS KaJIbIUA 1 nommoreka [JOK
https://m.edsoo.ru/00ae15e8
/1 || 0001EHNe M cucTeMaTH3alKs 3HAHUI 1
2 T ecTrocTh BOABI M CIOCOGHI €8 yCTpaHEHUs 1 nommoteka [JOK
https://m.edsoo.ru/00ae 1886
3 | paktuueckas pabora Ne 6 mo Teme 1 1 n6mmoreka [JOK
"7Ke€CcTKOCTh BOJIBI MU METOMIBI €€ YCTPAHEHUS" https://m.edsoo.ru/00aelae8
4 | mIOMUHHR 1 nommoreka [JOK
https://m.edsoo.ru/00ae1c64
5 | MmdoTepHbIE CBOMCTBA OKCHAA M TUApOKcHaa | 1 n6moreka [JOK
https://m.edsoo.ru/00ae1c64
6 | eneso 1 nomoreka [JOK
https://m.edsoo.ru/00ae1d86
7 | Kcuabl, THAPOKCUABI U conu xxenesa (I1) u 1 n6mmoreka [JOK

https://m.edsoo.ru/00ae35e6




No Tema ypoxka KonuuectBo yacoB Hata DneKTpoHHbIE IUPPOBbHIE
n/ cero KoHTpoJibHbIE [[pakTHueckue | H3YICHH 00pa30BaTeIbHbIC PECYPCHI
I paboThI paboThI A
8 || 600menue u cucTemMaTu3anys 3HaHUH 1
9 pakTtuueckas pabora Ne 7. Pemenue 1 1 nomoteka [JOK
HKCIIEPUMEHTAIBHBIX 33714 [10 TEME https://m.edsoo.ru/00ae3de8
«BaxHelnme MeTaiIbl U UX COCIUHECHUSY
0 | BIYMCIICHUSA 110 YPABHEHUSIM XMMHUYECKHUX 1 nomoteka [JOK
peaKiuii, €Cli OJINH U3 PEareHTOB JaH B https://m.edsoo.ru/00ael1750
U30BITKE WIH COACPKUT MIPUMECH.
Brrunciiennss MaccoBOM A0JIM BBIXO/1A
MPOAYKTa pEAKIIUH
11 || 0oO1EeHNEe ¥ cHCTEMAaTH3al|s 3HAHUI 1
D OHTpOJIbHAs paboTa Ned 1o Teme 1 1
«Baxuelmnre MeTamIbpl 1 UX COCAUHEHUSD)
3 |ellecTBa U MaTepUAIbl B TOBCEIHEBHOM 1 n6mmoreka [JOK
YKW3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
4 | MMHYECKOE 3arpsi3HEHUE OKPYKarOLIEen 1 nomoteka [JOK
cpenbl https://m.edsoo.ru/00ae4270
S |0Jib XUMHH B PEMIEHUU SKOJIOTUUECKUX 1 nommoteka [JOK
npobsieM https://m.edsoo.ru/00ae4270
6 Ttorosas KontponbHas paboTa 1 1 nommoteka [JOK
https://m.edsoo.ru/00ae0dOa
7 | Hanu3 BIMOJIHEHUS paboThl. O600menne u | 1 nomoteka [{OK
cUCTEeMaTH3alus 3HAaHUH https://m.edsoo.ru/00adb33c
8 e3epBHBIN ypok. O600IIeHNE U 1 n6mmoreka [JOK




No Tema ypoxka KonuuectBo yacoB Jata DneKTpoHHbIE IUPPOBbHIE
n/ cero KoHTpoJibHBIE [[pakTHyeckue H3YyTICHH 00pa30BaTeIbHbIC PECYPCHI
I paboThI paboThI A
CHUCTEMATH3AIMA 3HAHUHN https://m.edsoo.ru/00ad9cb2
BIIEE KOJIMYECTBO YACOB I10 68 5 7

I[TPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MNMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YHEHUKA

8kuacc 1. Pymsuruc I'. E. Xumus: 8 ki1.: yue6. njs obmeoopazonar. opranuzanuii / I'. E.
Pynzutuc, ®@. I'. ®enpaman. — M.: [Ipocsenienue.

9 kaacc 1. H.E.Ky3nenoBa. Xumusi: 9 ki1.: yae0. 1 001meoOpa3oBart. opranu3aruii /
H.E.Ky3nenosa 1.M.Tutosa, H.H.I'apa — M.: Bentana —['pad

METOANYECKUE MATEPHUAJIbBI 1JISA YUUTEJIA

1. Xumus: 8 KI1.: 37I€KTPOHHOE MPUIOKEHHUE K YUEOHUKY. — WWW.Prosv.ru.

2 I'apa H. H. Xumusi: 3agaunuk ¢ «nomorHukom»: 8—9 ki. / H. H. T'apa, H. U.
["abpyceBa. — M.: [IpocBemenue.

3.Paboune nporpammel. [Ipenmernas nunus yueonukos I'. E. Pynsutuca, @. I
®enpamana. 8—9 knaccsl / H. H. I'apa. — M..: TIpocBenienue.

4. Pageukuit A. M. Xumus: nunaktudaeckuid matepuan: 8—9 ki. / A. M. Pageukuit. — M.
[Ipocsenienue.

Xumust: 9 K.

1. H.E.Ky3nenona, A.H.JI¢BkuH. 3agaunuk 1o xumuu. 9 kinacc. - M.: Benrana-I'pad.

2. T'apa H. H. Xumus: 3agaunuk ¢ «nomomHukom»: 8—9 ki. / H. H. T'apa, H. U.
["abpyceBa. — M.: IIpocBenienue.

3. Papgenkmii A. M. Xumus: nuaaktuueckuit matepuait: 8—9 kir. / A. M. Pagenkuii. — M.:
[Ipocsemenue.

4. CypkoBa T. B. OI'D—2019. Xumus. 25 nyummx BapuantoB / T. B. CypkoBa. — M.:
[Ipocsemenue.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6muoreka [{OK https://m.edsoo.ru/

DnekTpoHHOe nepuoanyeckoe uzaanue https:// proskolu.info

TecToBble U rpaduueckue MaTepuainl o xumuu https:// infopmika.ru

DNEeKTPOHHBIN Y4eOHUK «OCHOBBI O0IIe U HEOpraHuyeckon xumum» https://

alhimikoV .net

Mmuoronpeamernas onumnuaga «lOnsie Tananteivhttp://olymp.psu.ru/
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