MYHHULHUITAJIBHOE BIO/CKETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJAEHUE
PYBEXAHCKAS OCHOBHAS OBIIEOBPA3OBATEJIBHAS IIIKOJIA

AHHOTaNMs K padoyeil mporpamme
y4yeOHoro npeamera «Xumus» 14 8-9 kiaccon

Pabouas nporpamma yueOHOTo npeamera « XuMus» 00s3aTebHOM MpeAMeTHOM 00acT «EcTecTBeHHO-HAayYHbIC
MIPEAMETED) SIBJISICTCS 9acThI0 OCHOBHOM 00pa30BaTENBHON IporpaMMBbl OCHOBHOTO o61iero oopazosanwms (OOIT OOO0)
MBOY Py6exanckoit OOLL, pazpabotana B cooTBeTcTBUH ¢ TyHKTOM 32.1 ®I'OC O00-2021Ha ocaoBe PI'OC OOO-
2010r. u ITOOIT OO0-2020r. Pabouas mporpamma 1o yueOGHOMY IpeAMeTY « XuMust» 11 8-9 kinaccos IPUBEICHA B
cootBercTBUE ¢ POIT OO0 u OPII no XMMHUM B YaCTH cofepKaHusi 0O0yYEHHs U IUITAHUPYEMBIX PE3yJIbTaTOB
ocBoeHus mporpammel Ha ypoBHe OOO u peanuzyercs 2 roga ¢ 8 mo 9 kiacc.

[Ipu peanuzanuu pabodeld mporpaMMbl 0 Y4eOHOMY NpPEAMETY « XUMHSD» UCTIONB3YIOTCSl y4eOHUKH, BKIIOUEHHEBIE B
[punoxenne No2 OITY-2022 (nmpuka3z Munnpocserienus Poccuu ot 21.09.2022 N 858):

1. Xumus. 8xmacc. Yuebnuk (aBropsl I'adbpuemnsa O.C., Octpoymor N.T"., Cnagkos C.A.).. -M.:, [IpocBerienue
2. Xumus. 9 kmacc. Yuebuuk (aBtopsl I'abpuensu O.C., Octpoymos W.T'., Cnaakos C.A.).. -M.:, [Ipoceemienne

Pabouass mporpamMma paszpaboTaHa YYHTEIEM XHMHH IIKOJBI B COOTBETCTBUHM ¢ [lomokeHmeM o paboumx
IporpaMMax M ONpeAessieT OpraHu3alfi0 00pa30BaTENbHON NESTEIBHOCTH YUUTENS B LIKOJIE IO MPEAMETy « XUMUS».
Pabouas nporpamMma COAEP)KUT CIEAYIOLINE CTPYKTYPHbIE JIEMEHTHI:

-IIEJTH U3y4YeHHUs1 YIEOHOTO MpeaMeTa « XUMHUS»;

-MeCTO y4eOHOro npenmera « XuMHs» B yueOHOM IUIaHE;

-coziepKaHne Y4eOHOTO MpeaMeTa « XUMHUD»;

-IIJIaHUPYEeMBble Pe3yIbTaThl (JIMYHOCTHBIE, METAIIPEIMETHBIEC U IPEIMETHBIE);

-TeMaTU4YecKoe IUIAHMpPOBaHUE, CHOpPMUpPOBaHHOE C Y4ETOM paboueil HmporpamMmbl BOCHHMTAHHS M BO3MOXKHOCTBIO
ucrnonb3oBanus DOP/LIOP.

Pabouass mporpamma  obcyxmeHa  Ha 3aceganmu [IIMO yuuTenmedt mIkoubl, NpUHATA PELIEHUEM
negaroruieckoro cosera (mpotokoi Ne 1 ot 29.08.2023r.), yrBepkaeHa mpukaszom o MBOY PyGexanckoii OOIII

Ne 41 ot 29.08.2023r. B kauectBe uactu coaepxkanus OOIT OOO0.

Ha ocHoBe manHO#l mporpammbl yumrenem paspabareiBaeTcst KTII B coorBerctBum ¢ I[lomoxkeHmem o
KaJleHJapHO-TEMAaTHYEeCKOM IIJIaHUPOBAHMM IO ydeOHOMY Tpeamery, Kypcy, moxymo. KTII paccmartpuBaercs Ha
3acenanuu [IIMO u cornacyercs ¢ 3amectureneM o Y BP.

Bbinucka
U3 OCHOBHO# 00pa30oBaTe/IbHOM MPOrpaMMbl OCHOBHOT000111er0 00pa3oBaHuA

Pabouas nporpamma
y4eOHOro npeaMera « XuMHs»

aJs 8-9 kiaccoB
CPOK peajin3anuu 2 roaa
(c 8 mo 9 kaccwl)

HNEJIX N3YUEHUSI YYEBHOTI'O ITIPEIMETA «XUMMSI»

OCHOBHBIMU HEJIAMMU3YUYCHUA yqe6H0ro npeamMeTa «Xumusny sensemcs.

-(l)OpMI/IpOBaHI/Ie HUHTCIUICKTYaJIbHO pa3BI/ITOI‘/1 JIMYHOCTHU, TOTOBOM K CaMOO6p3,30BaHI/IIO, COTPYAHHUYCCTBY,
CaMOCTOATCIIBHOMY IIPUHATUIO pemeHHﬁ, CIIOCOOHOM anarnTupoBaThCA K 6I)ICTpO MCHAIOUIUMCS YCIIOBUAM XU3HU,

- HaIpaBJICHHOCTH o6yquI/1$1 Ha CHUCTCMATHYCCKOC HpI/IO6I]_[eHI/Ie 06yqa}0mnxcsl K CaMOCTOSITEILHOM
MO3HaBaTeNLHOMN ACATCIIBHOCTH, HAYYHBIM METOJAAM IIO3HAHUA, (l)OpMI/Ipy}OH_II/IM MOTHUBALUIO U PA3BUTUC CII0COOHOCTEH K
XHMHH;



- ofecreueHHe YCJIOBHH, CIHOCOOCTBYIOIIMX IMPUOOPETCHHIO OOYYaIOIIMMHCS OIBbITa  Pa3HOOOpa3HOM
NEeSITeNTbHOCTH, TIO3HAHUS M CAMOITIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHINH), MIMEIOIINX YHUBEPCAIbHOE
3HAYEHHE JUIA Pa3INIHBIX BUJOB AEATEIHHOCTH;

- ¢opmupoBaHre oOmeld (QYHKIHMOHATBLHOH M €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, B TOM YHCIIE YMEHHUH
OOBSICHATH U OLICHUBATD SIBICHUS OKPYKAIOLIETO MHUPA, HUCIOIB3Yys 3HAHUS U OMBIT, TOTy4YEeHHBIE IPU U3yYEeHUH XUMHH,
MPUMEHATH UX MIPH PEIIeHIH MTPOOIeM B TIOBCEAHEBHOM JKU3HU U TPYIOBON JIEATEINHHOCTH,

- (opmupoBanne y o0yJaOmuXcsa TyMaHHCTUIECKUX OTHOIICHWH, TOHUMAaHUS [EHHOCTH XMMHUYECKUX 3HAHHHA
JUTSE BBIPAOOTKH SKOJIOTHYECKH IIeTIECO00pa3HOTO MOBEAEHHUS B OBITY M TPYJOBOH NEATENILHOCTH B IEJSX COXPaHEHUS
CBOETO0 3/I0pPOBbs U OKPY KAIOLIEH IPUPOJSHOU CPEIbI;

- pa3BUTHE MOTHBAalMU K OOYYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO M CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHHSA
o0IIIeueToBeYeCKiX [EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY TpOQWIS W HAMpaBIEHHOCTH JalbHEHIIEro
o0OydeHusl.

3agayamMu Kypca XUMUU SIBISIOTCS:

- (hopMupoBaHre CUCTEMbl XMMUYECKUX 3HAHUI — BaXHEUIINX (DaKTOB, TOHSITHUH, 3aKOHOB U TEOPETUYECKUX MOJOKEHUH,
JIOCTYIHBIX 0000IIeHI MUPOBO33PEHUECKOTO XapaKTepa, A3bIKa HAYKH;

- MpUOOIIEHNE K HAYYHBIM METOAaM TO3HAHUS PH U3YUYCHUH BEIISCTB U XUMHUUECKUX PEaKIHii;

- (hopMupoBaHue U pa3BUTHE MTO3HABATENBHBIX YMEHHI U UX IPUMEHEHUE B yUeOHO-TIO3HABATEIHHON 1 y4eOHO-
MCCIIEIOBATEIbCKON IEATEIHHOCTH;

- OCBOCHHE TIPaBHJI 0€30MaCHOTO OOpaIlleHHs ¢ BEIIECTBAMH B IIOBCEHEBHOM KHU3HU.

MECTO YYEBHOT O IIPEJMETA «XUMUS» B YAEBHOM IIVIAHE

JIJis u3y4eHus XUMHH BBIICISCTCS CICIyIOIIee KOJIMYECTBO YacoB: B 8 kiacce — 68 yacos (2 yaca B Henen), B 9 kinacce
— 68 wacoB (2 wyaca B He/IEIO).

COJAEP)KAHUE YYEBHOI'O IPEJIMETA

8 KJIACC

IlepBoHayanbHbIe XUMHYECKHE IIOHATHS

IIpeamer xumuu. Ponb XUMUM B KU3HM 4YeJIOBEKAa. XUMHSA B cucreMe Hayk. Tema u Bemecrsa. dusmyeckue
CBOIMCTBa BEHIECTB. ATrperaTHoe COCTOAHHE BemecTB. IIoHATHE 0 MeTOAax MO3HAaHUSA B XUMHH. UHCTBIE BEHIECTBA H
cmecu. CriocoOBI pa3ielIeHnst CMECE.

ATOMBI U MOJEKYJbl. XUMHUYECKHE 3JIeMeHThl. CHMBOJBI XHMHUYECKHX 3JeMeHTOB. [IpocTeie M clOXKHBIE
BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas ¢opmysia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEILIECTB.
OtHocuTenbHass aToMHas Mmacca. OTHOCHTENbHas MOJIEKyJIspHas Mmacca. MaccoBas J0Js XHMHUYECKOTO 3JIEMEHTa B
COETMHEHUU.

KomnnuectBo Beniectsa. Moss. MoinspHast Macca. B3anMocBsI3p KOJIM4eECTBa, MacChl ¥ YUCIIA CTPYKTYPHBIX €IUHMUII
BemiecTBa. Pacu€Tel mo opmMynaM XUMHUECKUX COEINHEHUH.

dusnueckre 1 XUMMHUYECKUE SBIEHUS. XUMUYECKas peakiusd U e€ MpU3Haku. 3aKOH COXpPaHEHHS MacChl BEUIECTB.
Xumudeckue ypapHeHUs. Kimaccudukanys XuMHUUECKUX peakiyii (COeTUHEHUS, Pa3lIOKEeHNs, 3aMEICHUs, 0OMEHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMHYECKOH IIOCYJIOW, MNpaBuiaMd paboThl B Jlabopatopud H HpuéMaMu OOpaIleHUs C
nabopaTopHbIM 00OPYAOBaHWEM, W3yYeHHE U ONucaHhe (U3NYECKHUX CBOWCTB 00pas3loB HEOPraHWYECKUX BEIICCTB,
HabmroneHune ¢pu3nueckux (MIaBieHUE BOCKA, TasHUE JIbJa, PACTHPAHHUE caxapa B CTYIIKE, KUIIEHHE U KOHAECHC AU BObI)
U XUMHUYECKHX (TOpPEHHE CBEYHM, NMPOKAIMBAaHHUE MEIHOW IPOBOJIOKH, B3aWMOJCHCTBHE MeJla C KHUCIIOTOH) SIBICHUH,
HaOJIo/IeHNE U ONKCaHKE MPU3HAKOB MPOTEKAHNS XUMHUYECKHX peakini (pa3lioKeHne caxapa, B3auMOJIeHCTBUE CepHON
KHCJIOTHI C XJIOpUIOM Oapust, pasnoxkenue ruapoxkcuaa Meau (I1) mpu HarpeBanum, B3auMoeiCTBUE kKele3a C pacTBOPOM
comu meau (ll), m3ydeHuwe cnocoOOB pa3zmeneHUs CMeceil: ¢ MOMOILIbI0 MarHWTa, (QUILTPOBAaHUE, BHINAPHBAHHE,
JTMCTWUISINS, XpoMaTorpadus, MpoBeleHHEe OYHUCTKH TOBapeHHOW CONM, HAONIOJICHWE W OIHCaHHWE pPe3yJIbTaToB
TIPOBEJICHSI OTIBITA, MILUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAcChl, CO3[JaHIE MOJIEIEeH MOJIEKY (IIapOCTEPKHEBBIX).

Baxneiimue npeacTaBuTe M HEOPrAaHUYECKUX BelleCTB

Boznyx — cmecs razoB. CocraB Bo3ayxa. Kuciopoa — anemMeHT u mpocToe BemecTBo. HaxoxxaeHue kuciopoaa B
npupone, (¢u3ndecKkue M XUMHUYeckue cBoicTBa (peakumu ropeHus). Oxcuasl. [Ipumenenme kuciopoma. CrocoOsr
MOJTYYEeHUsI KUCIOPOAa B J1abOpaTOpuX M MpoMbIIIIeHHOCTH. KpyroBopot kucinopoaa B npupone. O30H — aJuloTpoItHast
MoIU(HUKaLUs KACIOPOAA.



TemnoBoit dpheKT XUMHUECKON PEaKIUH, TEPMOXMUMHUYECKHE YPABHEHUsI, 9K30- M DHIOTEPMHUYCCKHUE PEaKITUML.
TormBo: yrois u MeTaH. 3arps3HEeHHE BO3/IyXa, YCHICHUE TAPHUKOBOTO () (deKTa, pa3pylieHrue 030HOBOTO CIIOSI.

Bomopon — anmemeHT m mpocToe BemiecTBO. Haxoknenuwe Bojopoaa B MpUpoae, (HU3NYECKUE W XMMHUYECKHUE
CBOWMCTBa, IPUMEHEHHE, CIIOCOOBI MoTydeHusl. KucmoTer u comm.

Monspablit 00bEM Ta30B. PacU&ThI 110 XUMHYECKUM YPABHEHUSM.

dusnueckue cBoiicTBa Boabl. Boma kak pactBoputens. PacTBopbl. HackllieHHbIE M HEHACHIIEHHBIE PACTBOPHI.
PacTBOopuMoOCTh BemecTB B Bojie. MaccoBas [0 BellecTBa B pacTBope. XUMHUYecKHe cBOWCTBa Boabl. OcHoBaHMs. Poib
PacTBOpPOB B MPHUPOAE W B KU3HU 4elloBeKa. KpyroBopoT BOIBI B MpHUpoje. 3arpsA3HEeHHe MPUPOIHBIX BoA. OXxpaHa u
OYHCTKA MPUPOAHBIX BOI.

Knaccudpukanms Heopranmuecknx coeamHeHnid. Oxcunel. Knaccudukanms OKCHIOB:  coseoOpasyromue
(ocHOBHBIE, KHUCIOTHBIE, aM(pOTEepHBIE) U HecoieoOpasytomme. Homenkmarypa okcumoB. Pusndeckre M XUMHUYECKHE
cBolicTBa okcuAoB. [lonyueHue OKCUaOB.

OcnoBanuns. Knaccudukauys ocHoBaHM: HMIENOYM M HEpacTBOPUMBIE OCHOBaHUS. HoMeHKIaTypa OCHOBaHHH.
®u3nyecKkre 1 XUMUYECKHE CBOMCTBA OCHOBaHUM. [lomyueHne ocHOBaHHUI.

Kucnoter. Kmaccngukanus xucinor. Homenkmnarypa kucnor. Ouznyeckue W XUMHYECKHE CBOMCTBA KUCIOT. Psin
aktuBHocTu MetaiioB H. H. bekerosa. [TonmyueHue Kucior.

Conu. Homenknarypa coneil. @usndeckue 1 XMMHU4Yeckre cBOMcCTBa cosell. [lonmydenue comnen.

I'enernueckast CBSI3b MEXAY KiacCaMy HEOPTaHUYECKUX COETUHEHH.

Xumuueckuii IKcnepumenm:

KayecTBEHHOE OIpe/IeliCHHE COACPKaHMs KHUCIOpOAa B BO3AyXe, MONy4YeHHE, COOMpaHHMe, paclio3HaBaHHE H
M3y4YEeHHE CBOICTB KHCIIOpOJa, HAONIOJEHHE B3aUMOJECHCTBHS BEIIECTB C KHUCIOPOJOM W YCIIOBUS BO3HUKHOBEHHS H
MpeKpamieHns ropeHns (Toxapa), 03HaKOMIIeHHE ¢ 00pa3aMul OKCHIOB U OITMCAaHKUEe UX CBOICTB, MOydeHHEe, COOMpaHue,
pacro3HaBaHUE ¥ U3YYCHUE CBOWCTB BOJIOpOJa (FOPeHME), B3aUMOJIeicTBHE Bomopoaa ¢ okcuaom meau (1) (Bo3moxHO
WCTIONb30BaHKE BUICOMATEPHAIIOB), HAOIOIeHHE 00Pa3lloB BEMIECTB KOJIHMYECTBOM | MOJIb, UCCIIEIOBAHHE OCOOCHHOCTEH
pPacTBOPEHMs BELIECTB C PA3NMYHON PACTBOPUMOCTBIO, MIPUTOTOBJICHUE PACTBOPOB C OMpPEAEIEHHOM MaccoBOW noJied
pPacTBOPEHHOTO BEILECTBA, B3aUMOJICHCTBUE BOJBI C METaJaMd (HAaTpHEeM M KalblueM) (BO3MOXKHO HCIOJIb30BaHHE
BUCOMATEPUANIOB), UCCIICOBaHUE OOPa3l0B HEOPraHMYCCKUX BEIIECTB Pa3IMUHBIX KJIACCOB, HAOIIOJECHUE M3MEHEHHS
OKpacKH HWHIUKATOPOB B PacTBOpax KHUCIOT W IEIOYel, W3ydeHrne B3ammopencTBusi okcuaa memu (I1) ¢ pactBopom
CEPHOM KHCJIOTHI, KUCIOT C METAJUTAMH, PEAKINi HEHTpaIn3anuu, MoTydeHue HepacTBOPUMBIX OCHOBaHUH, BRITECHEHIE
OJIHOTO MeTajyla APYTMM U3 PacTBOpa COJIM, PEUIeHHE SKCIIEPUMMEHTANbHBIX 3a1ad 1o Teme «BaxHeiinine kmaccel
HEOPTaHUYECKUX COCTUHEHU.

Ilepuoguyecknii 3axkoH u Ilepnoauyeckas cucrema xumnuyeckux iemeHToB JI. . MengeneeBa. Ctpoenne
aToMoB. XuMnueckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH

[NepBbie MOMBITKY KIACCU(PHUKAIINN XUMHYECKHX 3JIeMEHTOB. [IoHATHE O TpyNmax CXOAHBIX 3JIEMEHTOB (IETOYHbIE
U LIeJIOYHO3EMEIIbHBIE METaJlIbl, TaJOreHbl, HHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOphle 00pa3yloT aMm(OoTepHbIE OKCHIBI U
THUIPOKCH/IBL.

Ilepuonnuecknii  3akoH. Ilepuommueckass cucrtema xumudeckux oanemeHroB JI. M. Menneneesa.
Kopotkonepnonnas u anuaHOnepuoanas Gopmel [lepronnyeckoii cuctempl xuMmudeckux anementos Jl. M. Menneneesa.
[leproast 1 rpynmbl. U3ndecKuii CMBICT TOPSIIKOBOTO HOMEpPa, HOMEPOB TIEpHo/Ia ¥ TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sijep. M3oTombl. JnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000J0YeK aTOMOB
nepBeix 20 xummueckux 3jemeHToB llepmommdueckoii cuctemsbl JI. M. MenneneeBa. XapaKTepUCTHKA XUMHYECKOTO
3JeMeHTa 1o ero noioxenuto B Ilepuoguueckoii cucreme 1. . Menzaeneesa.

3aKOHOMEPHOCTH W3MEHEHHs paJnyca aTOMOB XHMHUYECKHX 3JIEMEHTOB, METATMYECKHX M HEMETaJTHYEeCKHX
CBOWMCTB IO IpyMIaM U IepHoIaM.

3unavenue [lepuonnueckoro 3akona u llepuoandeckoil CUCTEMBI XUMHUUECKUX 3JIEMEHTOB ISl Pa3BUTHS HAYKHU U
npaktuku. [. 1. MeHnneneeB — y4€HbIN U rpakIaHUH.

Xumudeckast cBa3b. KoBaseHTHas (TONSIpHAs M HEMOJSPHASA) CBs3b. ODIEKTPOOTPUIATETHBHOCTh XUMHUYECKHUX
aneMeHTOB. oHHas CBA3b.

Crenenp oxucieHuss. OKHCIUTEIbHO-BOCCTAHOBUTENBHbBIE peakuMU. [Iponecchl OKHMCIEHHS M BOCCTaHOBIICHUS.
OxucauTenn 1 BOCCTAaHOBUTEIH.

Xumuueckuii IKcnepumenm:.

n3ydeHre 00paslioB BEUIECTB METAJIOB M HEMETAJUIOB, B3aUMOIEHCTBUE THIPOKCHIA IIMHKA C PACTBOPAMH KHCIIOT
Y IEeJI0Ye, IPOBEICHNE ONBITOB, WILTIOCTPUPYIOMNX MTPUMEPHI OKUCINTEIEHO-BOCCTAHOBUTENBHBIX PEAKIiil (TOpeHue,
peaKIuy pa3IoKEeHUS, COSTUHCHUS).

Mesrcnpeomemnunie ceasu



Peanmzanusi MexTpeIMETHBIX CBs3EH NPU W3yYEHHH XMMHUHU B § KiIacce OCYIIECTBISICTCS Yepe3 HCIIONb30BaHUE
KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX IMOHSATHHA, TaK M TOHSATHH, SBISIONIMXCS CUCTEMHBIMHU JUIS OTJCIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmne ecTecTBEHHO-HAy4YHbIC TIOHATHS: HAydHBIH (DakT, TUIOTE3a, TEOpHUsS, 3aKOH, aHallu3, CHHTES,
KIaccu(pUKaIys, TIePUOJANTHOCTD, HAOIOACHUE, SKCIIEPUMEHT, MOJICITMPOBAHHIE, U3MEPEHUE, MOJICIb, SIBIICHHC.

dusuka: marepus, aToM, 3JCKTPOH, NMPOTOH, HEHTPOH, WOH, HYKJIHJ, M30TOIBI, PaJIMOAKTHBHOCTH, MOJICKYJIa,
ANIEKTPUYECKHIA 3apsl, BEIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, ra3, (pu3nuecKrue BeIMYNHBI, CAMHHIIbI
M3MEpEHUsI, KOCMOC, TTaHeThI, 3BE371b1, COHIIE.

buomnorus: gorocunres, nprxanue, 6uocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJIBI, MOJIC3HBIC HCKOMAEMbIC, TOILIMBO, BOJHEIC

pecypcehL.

9 KUIACC

BemecTBo U XHUMHYECKasi peaKIusI

[Tepnonnueckwmii 3akoH. [lepronndeckas cuctema XumMudeckux 3meMeHToB [[. . MenneneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B HM3MEHEHHU CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPHOAOB, KalHs, KanbLUi U HX
COETMHEHMH B COOTBETCTBHH C MOJIOKEHHUEM 3JIeMEHTOB B lepuonnyeckoii cucreMe U CTpOEHUEM HX aTOMOB.

CrtpoeHne BeliecTBa: BHIbl XUMHYECKOH CBsI3M. THIBI KPUCTAIMYECKHX PELIETOK, 3aBUCHUMOCTh CBOWCTB
BEIIECTBA OT TUIAa KPUCTAIUINIECKOH PEIETKN M BUIa XUMHUIECKOH CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHHMYECKUX BEHIECTB. XMMUYCCKUE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K
Pa3NIUYHBIM KJlaccaM HEOPraHMYECKUX COCIUHEHUH, TeHeTUIECKas CBsI3b HEOPIaHMUECKUX BEILIECTB.

Knaccudukanys xuMu4eckux peakuui Mo pa3iInyHbIM IPU3HAaKaM (T10 YUCIy U COCTaBy yYacTBYIOLIUX B PEAKLIUH
BEIIECTB, M0 TETIOBOMY 3((dekTy, 0 U3MEHEHHIO CTETeHEeH OKUCICHHS XUMUUECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, TO
Y4acTHIO KaTalln3aTopa). DK30- U SJHAOTEPMHUUYECKUE pEaKlui, TEPMOXUMUYECKIE YPaBHEHUSI.

[Tonsite o ckopoctn xumuyeckoi peakuuu. IloHsTHE 00 00paTHUMBIX W HEOOPATHUMBIX XUMHYECKHX PEaAKLUSX.
IlonsaTHe O TOMOTrE€HHBIX U IFETCPOrcHHBIX PCaKIUAX. Ilonsatue o karamuze. IloHsATHE O XMMHYECKOM PaBHOBECHUH.
@DaxTOopH!, BIUAIONINE HA CKOPOCTh XMMUYECKOW PEaKIMU U MOJI0KEHHEe XUMUYECKOTO PAaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKLUM, OJIEKTPOHHBIM  OajaHC  OKUCIUTEIbHO-BOCCTAHOBUTEIIHHOM
peakiuu. CocTaBlieHHE YPaBHEHMH OKHCIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKUMH C HCIOJIB30BAaHMEM METoJa
3JICKTPOHHOTO OajaHca.

Teopust >MEKTPONUTUYECKON AUCCOLMALMUA. DJIEKTPOJUTHI U HEINEKTPOIUThl. KaTuoHbl, aHMOHBI. MexaHHu3M
JUCCOLMAIMK BEIIECTB C Pa3IYHBIMU BHIAMHM XHMHUYecKoW cBs3u. CremeHp nucconuauuu. CuiibHble U ciadble
3EKTPOJIUTHL

Peakinu moHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa, MOJHbIE U COKpaIlEHHbIC MOHHBIC
ypaBHeHHs1 peakuuil. CBoWcTBa KHCIIOT, OCHOBaHMH M COJEH B CBETE€ HPEACTaBICHHH 00 3JIEKTPOIUTHUECKON
nuccounanyuy. KauecTBenHble peakuyu Ha HOHBL. [loHATHE O THApONN3E CONel.

Xumuueckuii IKcnepumenm:.

O3HAKOMJIEHHE C MOJEISIMA KPHUCTAIMYECKUX PEIIETOK HEOPraHWMYECKHX BELECTB — METAUIOB U HEMETAJUIOB
(rpaduta 1 anMasza), CIOKHBIX BELIECTB (XJIOpUAa HATPHS), HCCIIEIOBAHIE 3aBUCUMOCTH CKOPOCTH XUMHYECKOH peakiun
OT BO3ACUCTBHS pa3IMYHBIX (DAKTOPOB, HCCIENOBAHUE DIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Ipolecca
JUCCOIMAINM KHUCIIOT, Iieioueil W cojiell (BO3MOXKHO HCIOJIb30BaHHE BHAECO MaTEpHANIOB), MPOBEJICHHE OIIBITOB,
WUTIOCTPUPYIOUINX TPHU3HAKA INPOTEKaHWsS peakuuid HOHHOro oOMeHa (oOpa3oBaHHME OCajKa, BBIICICHHE Tas3a,
00pa3oBaHHE BOJIbI), OIBITOB, WJUTIOCTPUPYIOIMX MPUMEPHI OKHUCIUTEIHLHO-BOCCTAHOBHTENBHBIX peakiuidl (ropeHue,
peakuuu pa3ioKeHHus, COeAMHEHNs), paclio3HaBaHNEe HEOPTaHWYECKHUX BEIIECTB C TIOMOIIBI0 KaYeCTBEHHBIX PEakIuil Ha
WOHBI, PeICHUE IKCTIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaibl 1 MX coeTMHEHHS

OO6miass xapakrtepuctuka ranoreHoB. OcOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEepPHbIE CTENCHW OKHCIICHUSI.
Crtpoenne u (u3nMvecKkne CBOICTBAa NPOCTHIX BELIECTB — TajOreHOB. XHMHUYECKHE CBOMCTBa Ha IpHUMeEpe XJopa
(B3anMoOzIEHCTBHE C METaJUlaMH, HEMeTaIIaMu, 1enodamu). XiaopoBogopoa. ComsiHas KUCIOTa, XUMHYECKHE CBOWCTBA,
MoJTydeHue, mpuMeHeHue. JleicTBue XJopa M XJIOPOBOJIOpPOJIa Ha OpPraHM3M dYejoBeKa. BakHeilmmne XJIOpuasl U WX
HaX0XJIEHUE B IPUPOJIE.

OOmas xapaktepuctuka syeMeHToB VIA-rpynmel. OCOGEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHBbIE CTEMEHH
okucienusi. CTpoeHne U GU3NUECKUE CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJAa M Cepbl. AJUIOTPOIHBIC MOJIU(MUKAIINN
KHCIIOpoJia W cepbl. XHMHUYECKHe cBoiicTBa cepbl. CepoBOJIOpPOJ, CTpoeHHUe, (GU3NUECKUE W XUMHUYECKHE CBOWCTBA.
Oxcuzbl cepbl Kak MpeacTaBUTEIN KUCIOTHBIX OKcuaoB. CepHast KUCIOTa, PU3MYECKHE U XMMUYEeCKUEe CBOUCTBA (00Imue
KaK IpeICcTaBUTENs Kilacca KUCIOT M cnenuduyeckne). XUMUYECKUE peakiyy, JISKAIIUe B OCHOBE MPOMBIIIJIEHHOTO
crocoba morydeHus cepHor KucioTel. [Ipumenenue cepHoit kuciaoThl. Con CEPHOM KUCIOTHI, KAaueCTBEHHAS PEaKIus Ha



cynbdar-non. Haxoxmenune cepsl M € COCAMHEHHWHA B TPUPONE. XUMHUUCCKOE 3arps3HEHHE OKPYKAIOIMICH Cpers
COETMHEHHSIMH Cepbl (KHCIOTHBIE JOKIH, 3arpsi3HEHNE BO3yXa M BOJOEMOB), CIIOCOOBI €ro MpeoTBpaIleHHs.

Obmas xapaktepucthka syeMeHTOB VA-rpynmel. OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIC CTEIECHU
OKHCIIeHUs. A30T, paclpocTpaHEeHue B MpHpojie, GU3NIECKIe U XUMHUIecKne cBoiicTBa. Kpyrosopor azora B mpupoJe.
AMMuak, ero (usmueckne W XMMHYECKHE CBOICTBA, MmoirydeHue W mpuMeHeHue. Comn aMMOHHA, WX (U3WYECKHE U
XMMUYECKUEe CBOWCTBa, MpuMeHeHue. KadecTBeHHas peakuusi Ha MOHBI aMMOHHA. A30THAasi KHCJIOTa, €€ MOJy4eHHe,
¢u3nueckue ¥ XUMHYECKHE CBOMCTBa (0OIIMe Kak MpelCcCTaBUTENs Kiacca KUCIOT U cnenrdpudeckue). McmonszoBanne
HUTPATOB M COJIEl aMMOHHS B KadecTBE MHHEPANBHBIX yAOOpeHHH. XHMHUYEeCKOe 3arps3HEHHE OKPYXKAIOIIeW Cpebl
COCMUHEHUSIMH a30Ta (KHCJIOTHBIE MOXKIH, 3arps3HeHHe BO31yxa, MOYBBEl W BomoémoB). docdop, amroTpomHbie
Moaudukanuu dochopa, puzndyeckue u xummudeckue cporictea. Okcun pocdopa (V) u dhochopras kucnora, pusndeckue
¥ XUMUYeCKHe CBOICTBa, mony4yeHue. Mcnonp3oBanne ¢pocdaTroB B kKauecTBE MUHEPAIBHBIX YI00PEHUN.

Obmas xapaktepuctuka 3JeMeHTOB IVA-rpynmel. OcoOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHBIE CTENEeHH
OKHCJICHUS. YTIEepo/l, aJUIOTPOIHbIE MOIU(HUKAIINHN, PACTIPOCTPAaHEHUE B MPUPOJE, HU3NIECKUE U XMMUYECKUE CBOHCTBA.
Ancop6uus. Kpyrosopot yriepoaa B npupoae. OKCHIIBI yriiepoja, ux (Qu3ndeckue U XMMUYECKUe CBOMCTBA, ACHCTBHE
HA JKUBBIC OPraHH3MBbI, MOJIYyYCHHUE M MPUMEHEHHE. DKOJIOTHYECKUE MPOOIeMBbI, CBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V),
THIIOTE3a TII00aNbHOTO MOTEIUICHUS KIMMaTa, MapHUKOBBIH 3 ¢eKT. YTroibpHas KUCIOTa U €€ CONU, UX (U3HYECKHe H
XMMUYECKHUE CBOWCTBa, MONyuyeHHEe W MpuMeHeHue. KadecTBeHHas peakuusi Ha KapOOHAT-WOHBIL. lcmosib3oBaHue
KapOOHATOB B OBITY, MEIUIIHE, TPOMBIIIICHHOCTH U CETTHCKOM XO3SIICTBE.

[lepBoHavanpHBIC TOHATHSA 00 OPraHWYECKMX BEIIECTBAX KaK O COENWHEHHSIX yriepona (MeTaH, 9TaH, STHIIEH,
alleTUJIeH, 3TaHOJ, TJUIEpUH, YKCycHas Kuciota). [IpuponHble MCTOYHUKH YTIE€BOJOPONOB (Yrojib, MPUPOAHBIN Ta3,
He(Th), TPOMYKTHI UX IepepaboTku (OEH3MH), UX POJIb B OBITY M IPOMBIIIEHHOCTH. [loHATHE O OMONOTHYECKH BaXKHBIX
BeIIeCTBax: JKMpaX, Oemkax, yriaeBojaXx — M MX POJIM B XU3HU UYeJIOBeKa. MarepHallbHOe €JUHCTBO OPTaHUYECKHX U
HEOPraHUYECKUX COETMHECHUI.

KpemHuuii, ero ¢usuueckue M XMMHUYECKUE CBOWCTBA, MOJlyueHHEe W TpuMeHeHHe. CoeMHEHHsS KPEMHHS B
npupone. O0mue npencraBieHus o6 okxcune kpemuus (IV) um kpemumneBoit kucmore. CHINKATBI, UX HUCIOIb30BaHUE B
OBITY, B IPOMBIIIJICHHOCTH. BaxkHelme cTpouTenbHbIe MaTepHaibl: KepaMHKa, CTEKIIO, IIEMEHT, OETOH, JKelne300eTOoH.
[Ipobnembl 6e30MacCHOTO UCTIONB30BaHHS CTPOUTENBHBIX MAaTEPHAIOB B TIOBCEHEBHOMW YKHU3HU.

Xumuueckuii IKcnepumenm:

M3y4eHre 00pas3IoB HEOPTAaHUYECKHUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, POBEACHNE KAYECTBEHHBIX PEaKInit
Ha XJIOPUA-UOHBI U HAOIOJCHNE PU3HAKOB UX MPOTEKAHMUSI, OTIBITHI, OTpaXKaroIie (GU3NIeCKue 1 XUMUYEeCKUEe CBOHCTBA
TaJIOTeHOB M WX COEAMHEHWH (BO3MOXXKHO HCIIOJNIB30BaHUE BUAEOMATEPHAIIOB), O3HAKOMIIEHHE C 0Opa3lamMu XJIOPHIOB
(rajoreHn0B), O3HAKOMJICHHE C 00pa3IaMH Cephl U €€ COeAMHEHUAMHU (BO3MOXHO HCTIOIh30BAHHE BHUACOMATEPHAIIOB),
HaOmroieHue mporecca OOyIJIMBaHUS caxapa IoJ] JIEHCTBHEM KOHIEHTPHPOBAHHON CEpPHOM KHCIIOTHI, H3ydeHHE
XAMUYECKAX CBOWCTB pa30aBIIEHHON CEpHOW KHUCIOTHI, MPOBEIEHHE KAYEeCTBEHHOH peaknuu Ha CcylbhaT-uOH |
HaOIto/IeHNe MpU3HaKa e€ MPOTEKaHuUs, 03HAKOMIICHHE ¢ (DM3MUYECKUMHU CBOWCTBAMH a30Ta, Gocdopa M UX COeAMHEHUI
(BO3MOXHO MCIOJIB30BaHIE BHIEOMATEPHAIIOB), 00pa3IlaMu a30THBIX U PochOpHBIX yI0OpeHHid, Iody4YeHne, COOupanue,
pacro3HaBaHWe U M3YUYCHUE CBOICTB aMMHaKa, IPOBE/ICHIE KaYeCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U dochaT-uoH U
M3y4YeHHE TIPU3HAKOB WX MPOTEKAHWs, B3aWMOJCHCTBHE KOHIIEHTPHUPOBAHHOW a30THOW KHCIOTHI C MEAbI0 (BO3MOXKHO
WCTIONb30BAaHNE BHJIEOMATEPUAIOB), M3YYCHHE MOJeNiell KPHCTALUTMYeCKHX PEeHIETOK anMasa, rpadwura, QysuepeHa,
03HAKOMJICHHE C TIPOIECCOM aJCOPOIIMU PAaCTBOPEHHBIX BEUICCTB aKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM IPOTHBOrasa,
noJy4eHue, coOupanue, pacrio3HaBaHUe U W3yUeHHe CBOWCTB YTIIEKUCIIOTO Ta3a, MpOBe/IcHHe Ka9YeCTBEHHBIX PEaKIuil Ha
KapOOHaT M CHJIMKAT-UOHBI W W3ydeHHE NPU3HAKOB WX NPOTEKaHMs, O3HAKOMIICHHE C TPOIYKIMEW CHIMKATHON
MPOMBIIIIJICHHOCTH, PEIIeHUE SKCIIEPUMEHTAIBHBIX 33/1a4 Mo TeMe « BaxkHel e HeMeTauIbl U UX COCTUHEHHSD.

MeTaaabl U X COeTUHEHUS

OOmas xapakTepuCcTHKa XUMUYECKHUX 3JIEMEHTOB — METAIJIOB Ha OCHOBaHWH WX moioxkeHus B [lepuommueckoit
cucreme xumudeckux areMeHToB J[. V. MenneneeBa u ctpoerust atromoB. CTpoeHHE METaIoB. MeTainyeckasi CBS3b U
METAINTMYECKasd KpUCTAUIMYECKass pemeTKa. ONEKTPOXUMHYECKHN psi HanpskeHud wmetamwioB. Dusnueckue u
XMMUYECKHe CBOWCTBa MeTayioB. OOmue crnocoObl momyyeHus: MeTayuioB. [loHsITHE 0 KOPPO3UH METaJIOB, OCHOBHBIE
coco0Bl 3aMUThl UX OT Koppo3uH. CruaBel (CTajb, YyTyH, JIOPaJIOMHHHUI, OpoH3a) M MX NpPUMEHEHHE B OBITY U
MPOMBIIIJICHHOCTH.

Illenounbie Metauibl: nosiokenue B Ilepuoguueckoi cucreme xumuueckux sneMeHTtoB [[. M. Menneneesa,
CTpOEHHE MX aTOMOB, HaXxOXXJeHHE B mpupoje. Puznueckne M XMMUYECKUE CBOWCTBA (HA MpHMEpE HATPHUS U Kajusd).
OKCHIIBI ¥ THAPOKCHJIBI HATPHSI U Kauusi. [[puMeHeHre MEeNOYHbIX METAIIIOB U UX COCTMHEHHIA.

[llenouHo3emenbHblE METAIBI MarHuii WM KajdblUui: TojiokeHue B Ilepuojmyeckoid cUCTEME XHUMHUYECKUX
anementoB JI. 1. MeHneneeBa, cTpoeHre MX aTOMOB, HaxOXXIeHHE B Hpupone. dusnyeckue U XMMHUYECKHE CBOHCTBA
MarHusi U Kajplus. BaxHeimme coenuHeHus: Kajabuusi (OKCUA, THAPOKCHUI, coiu). JKECTKOCTH BOIBI M CIIOCOOBI €€
YCTpaHEHHUs.



AmomuHmiA: TonokeHne B Ilepmoamdeckol cucreMe XuMudeckux dyeMeHTOB JI. V. MenmeneeBa, CTpocHHUE
aToMma, HaxoxJeHue B npupojae. Pusznveckue U XUMUYCCKHE CBOMCTBA aMIOMHHHUS. AMQOTEpHBIE CBOWCTBA OKCHIA U
THIPOKCH]IA aTFOMHUHUSL.

Keneszo: nonoxxenue B Ilepuoguueckoil cucreme xumuueckux sinemeHToB Jl. M. MenzeneeBa, ctpoeHrue aToma,
HaxoXJeHHe B npuponae. Ous3ndeckne W XUMHUECKHE CBOWMCTBA kene3a. OKCHABI, THIPOKCHUABI U coiu xenesa (1) u
xenesa (l11), ux cocras, cBoiicTBa 1 MOTyUYEHHE.

Xumuueckuii Ikcnepumenn:

O3HaKOMJIEHHE C o0pasllaMH METaJUIOB W CIUIABOB, WX (DM3MUECKUMH CBOWCTBAMH, H3y4UeHHE pPE3yIbTAaTOB
KOPpPO3UH METAIUIOB (BO3MOYKHO HCITOJE30BAaHUE BHUAECOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCHIA KaJIbITHs 1
HaTpus ¢ BOAOH (BO3MOXKHO HCIIONB30BAHHWE BUIEOMATEpUANIOB), HCCIEJOBAHME CBOMCTB KECTKOW BOABI, Ipolecca
TOpEeHHs Kelle3a B KUCIOpOo/e (BO3MOXKHO HCIIONb30BAaHHE BHJIEOMATEPHAJIOB), MPU3HAKOB MPOTEKAHUS KAa4eCTBEHHBIX
peaKIuii Ha HOHBI: MarHUA, KaJIBIFS, ATFOMUHUS, ITMHKa, skene3a (1) u xemnesza (1), meam (1), HabmromeHne n onmcanue
MPOIIECCOB OKPALIMBAaHUS TJIAMEHW MOHAMH HATpUS, Kallusl M KaJublysa (BO3MOXKHO HCIOJIb30BaHUE BHICOMATEPUATIOB),
uccieoBanre aM()OTepPHBIX CBOMCTB TMAPOKCHA aJIOMUHUS U THAPOKCH/A IWHKA, PEILICHNE SKCIIEPUMEHTANBHBIX 3a/1a4
o TeMe «BaxkHeime MeTaibl 1 UX COSTUHEHUS.

XuMus 4 OKpPYKAOLIasA cpeaa

BemiectBa n MaTepuainsl B MOBCEHEBHOM JKM3HHU YelloBeKa. be3onmacHoe MCIoNb30BaHNE BEIIECTB U XUMHUYCCKHX
peaxmuii B ObiTy. [lepBas momoIs Ipy XUMHUYIECKHIX 0KOTaX U OTPABICHUSIX.

XuMudeckoe 3arps3HeHHe OKpYXKalomiel cpenbl (TpeaenbHasl MOMyCTUMAas KOHIIGHTPAlWs BEUIeCTB, Janee —
[MAK). Poib xuMuu B pelieHu# SKOJIOTHUECKHIX MPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHre 00pa3IoB MaTepHAIIOB (CTEKJIIO, CTUIABBI METAIIOB, TOJUMEPHBIC MaTePHAIIEI).

Mexcnpeomemnbie cea3u

Peanusanus mexnpenMeTHBIX CBSA3eH NMPH M3yYEHUH XMMHUHU B 9 Kiacce OCYyLIECTBISETCS depe3 HUCIOJIb30BaHUE
KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHA, TaK W TOHSATHH, SBISIONUXCS CUCTEMHBIMH JJISl OTIENBHBIX MPEIMETOB
€CTECTBEHHO-HAayYHOTO [IUKJIA.

OOmue eCTeCTBCHHO-HAYYHbIC TMOHATHSA: HAay4HbI (aKkT, TUIOTe3a, 3aKOH, TEOPHs, aHaliu3, CHHTE3,
KJIACCU(UKAIMS, TEPUOIUIHOCTh, HAOIIOJCHUE, JKCIEPUMEHT, MOJENNpPOBaHUE, H3MEPEHHE, MOJEeNb, SBIICHUE,
MAPHUKOBEIH 3(h(HeKT, TEXHOTOTHUS, MaTEepPHAIbI.

®dusmuka: marepusi, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, WU30TOIbI, PaJlOaKTUBHOCTb, MOJEKYJa,
ANEKTPUYECKHA 3aps, MPOBOIHUKH, IONYIPOBOTHUKH, AMAICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBA, a3, PacTBOpP, PACTBOPHUMOCTh, KPHUCTAIDIMYECKas PEIIETKa, CIUIaBbI, (PU3NIECKHE
BEJIMYMHBI, €IMHUIIBI N3MEPEHUS, KOCMHYECKOE MTPOCTPAHCTBO, TUIaHEeTHI, 3BE3 b1, CoHIIE.

Buonorust:  ¢dorocunTe3, apixaHwe, OWocdepa, IKOCHUCTEMa, MHUHEpaJbHbIE YIOOpPEHHs, MHUKPOAIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIbHEIE BEIECTBA.

I'eorpadms: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJIBI, MOJIE3HBIE HCKOIMAeMble, TOILJIMBO, BOJHEIC

pecypcehL.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 10 XUMHWHU HA YPOBHE
OCHOBHOI'O OBLIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS IPOrPaMMbl OCHOBHOTO O0ILEro 00pa3oBaHusl JOCTUTAIOTCS B X0/1€ 00yUIeHUs
XHUMHHN B €IHUHCTBC yqe6H0171 U BOCITMTATEIbHON ACATCIIBHOCTH B COOTBETCTBHMU C TpPaAUIIMOHHBIMU pOCCI/II‘/'ICKI/IMI/I
COIIMOKYJbTYPHBIMH W OYXOBHO-HPAaBCTBCHHLIMU ILCHHOCTAMU, HNPHUHATHIMHU B O6IlIeCTBe ImpaBujiaMl W HOpMaMHU
MOBEJICHUS M CIOCOOCTBYIOT IIPOLieccaM CaMOIIO3HAHUsI, CAMOPA3BUTHSI M COLIMATIN3ALMHI 00yUYaromuXcs.

JIMyHOCTHBIE PE3yNbTaThl OTPaXKarOT T'OTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM MO3WTHBHBIX
[IEHHOCTHBIX OPHEHTAIMH 1 PaCIINpPEHHE OTBITa IEATEIbHOCTHA Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1)maTpHOTHYECKOTr0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HacJICAHIO, TOHUMaHU
3HAYEHUS] XUMHYECKON HayKH B )KU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOI MH(pOpMAIUeH o
NEPEAOBBIX JOCTMIKCHUAX U OTKPBITHAX MHpOBOﬁ M OT€YECTBEHHOU XUMHUH, 3AMHTCPECOBAHHOCTHU B HAYYHBIX 3HAHUAX 00
YCTpPOHCTBE MHpa U OOILIECTBA;

2)rpaxaaHCKOro BOCIUTAHUSA:

NpeaACTaBJICHUA O COOMAJIBHBIX HOpMax W IpaBujiaX MEKINYHOCTHBIX OTHOIIEHUH B KOJIJICKTUBCE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOH, y4eOHOHMCCIEI0BATENLCKONW, TBOPYECKOH M APYrUX
BUAAX JAEATENHOCTH, T'OTOBHOCTH K PAa3HOOOpa3HOHW COBMECTHOH [EeSTETbHOCTH MPU BBHINOJHEHHH Yy4YeOHBIX,
IMO3HABATCIIbHBIX 3ajJia4, BBIIIOJIHCHUU XHUMHUYCCKUX OJOKCICPUMCECHTOB, CO3JJaHUHN y‘Ie6HI)IX IIPOCKTOB, CTPEMIICHUA K



B3aMMOIIOHUMAHHIO U B3aMMOIIOMOLIY B IIPOLIECCE 3TOM Y4eOHOH esATeIbHOCTH, TOTOBHOCTH OLIEHUBAThH CBOE I1OBEICHHUE
U IOCTYIIKM CBOMX TOBapHILEHl C MO3UIMHM HPABCTBEHHBIX M IIPABOBBIX HOPM C Y4ETOM OCO3HAHMA IIOCIIEICTBUH
MIOCTYIIKOB;

3)LleHHOCTH HAYYHOI'0 IO3HAHMS:

MHUPOBO33PCHUECKUE MPEACTaBICHUS O BEIIECTBE M XUMHYECKOH PEaKLHH, COOTBETCTBYIOIIHE COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U COCTABIIAIOIINE OCHOBY JUIsl HOHUMAHUS CYIIHOCTH HAyYHOW KapTUHBI MUpa, IPECTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA MPHUPOJBI, B3AUMOCBSA3SIX YEIOBEKa C MPUPOAHOHW Cpelloi, O POTU XMMHUHU B
MO3HAHUM ITHX 3aKOHOMEPHOCTEH];

[I03HABaTENbHbIC MOTHBbBI, HANpPABICHHBIE Ha IIOJyYCHHE HOBBIX 3HAaHMH IO XHMUH, HEOOXOAWUMBIE MJIS
00bsICHEHHs HaOII0AaeMBIX MPOLIECCOB U SIBJICHUH, MO3HABATENBHOW, NHPOPMALMOHHON M YHTATEIbCKOH KYJIBTYDPBI, B
TOM 4YHCJIE HAaBBIKOB CaMOCTOATEJIBHOW pPabOTBhl C y4eOHBIMH TEKCTaMM, CIIPABOYHOM JMTEpaTypoil, AOCTYIHBIMH
TEXHUYECKUMH CPEICTBAMHU HHPOPMALIMOHHBIX TEXHOJIOTUl;

WHTEpeC K OOYYECHHIO M TO3HAHHIO, JIOO03HATENBLHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpPa30BaHUIO,
MPOEKTHON W WCCIENOBATENBCKONW AEATENILHOCTH, K OCO3HAHHOMY BBIOOpDY HaNpaBIIEHHOCTH W YPOBHS OOydeHHs B
TanbHEHIIIEM;

4)dopMupoBaHUS KYJIbTYPHI 310POBbS:

OCO3HAaHWE IICHHOCTH JKW3HHU, OTBETCTBEHHOTO OTHOIICHMS K CBOEMY 3I0POBBIO, YCTAHOBKH Ha 3IOPOBBIA 00pa3
KHU3HH, OCO3HAHME IOCJEACTBUHA M HENPHUITHUE BPEIHBIX NPUBBIYEK (YHOTPeOJCHUS aJKOTOJIsl, HAPKOTUKOB, KYpPEHUs),
HEO0OXOJMMOCTH COOIOICHHUS MPaBUII OE30MIACHOCTH MPH OOPAIEHUH ¢ XUMHYECKAMH BEIECTBAMH B OBITY U peabHON
KU3HH;

5)TpynoBoro BocnuMTaHMs:

UHTEpEC K NPAaKTHUYECKOMY M3YUYCHMIO MpoQeccuil u Tpyaa pasMdHOro poja, YBaXXEHHE K TPYLy U pe3yibTaramM
prI[OBOﬁ ACATCIIBHOCTH, B TOM 4YHMCJIC Ha OCHOBC IMPUMCHCHUS IMPEIAMETHBIX 3HAHUU IIO0 XHUMHH, OCO3HAHHBIN BI)I60p
WHIMBUAYATBHON TPaeKTOPUH MPOIOJDKEHUSI 00pa30BaHus C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMUH,
OOIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoi npodecCHOHaTbHON JEATEIbHOCTH U Pa3BUTHUSL HEOOXOJMMBIX
YMEHHIA, TOTOBHOCTb aJalITUPOBATLCA B IPOPECCHOHATLHOM CPE/IE;

6)3K0J10rMYeCKOr0 BOCIIMTAHUS

9KOJIOTHUYECKH LIeJIeCOOOpa3HOEe OTHOLIEHWE K MPHPOJAE KaK MHCTOYHHMKY JKH3HM Ha 3emie, OCHOBE ¢
CYLIECTBOBaHMs, I[MOHHMaHHE LEHHOCTU 370pPOBOrO0 M 0Oe30macHOro o0Opas3a >XU3HHM, OTBETCTBEHHOE OTHOLICHHE K
cOOCTBEHHOMY (U3UYECKOMY U TICHXMYECKOMY 37I0pPOBBIO, OCO3HAHHME IICHHOCTH COONIOJCHHS TpPaBWII 0E30MacHOrO
MOBEJCHHUS IIpH padoTe C BEIIECTBAMH, a TAK)KE B CUTYALMAX, yTPOXKAIOIINX 310POBBIO U KU3HH JIIOJCH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, MOJIy4aeMble NPH H3YyYEHUM XHMHH, AJSl PEIIeHHs 3a7ad, CBA3AaHHBIX C
OKpYJKarolllell TPUPOTHON CpefoH, JUIS TOBBIIICHUS YPOBHS JKOJIOTMYECKOH KYJIbTYpPhI, OCO3HAHUS TJI0OAIBLHOTO
XapaKkTepa 3KOJOTHUYCCKUX HpOGJ’IeM u HYTGI\/’I X PCHICHUA MTOCPEACTBOM METOAOB XMMHH, SKOJIOTMYCCKOI0 MBIIIJICHUS,
YMEHUS pyKOBOJICTBOBATbCA UM B IIO3HABATEIbHON, KOMMYHHKATUBHON M COLIMAJIEHON MPaKTHKE.

METAINPEJIMETHBIE PE3YJIbTATBI

B cocraBe MCTAlIPpCAMETHLIX PE3YJIbTATOB BBIACIAIOT 3HAUYUMBIC JJIA q)OpMPIpOBaHI/IH MHPOBO33PCHUA
oOlIeHay4Hble MOHATUS (3aKOH, TEOpHs, NPHUHLMIL, THIOTe3a, (akT, cHUcTeMa, MPoLecc, SKCHEPUMEHT U ApYroe.),
KOTOpPbIE HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IpeJMeTax M IO3BOJSIIOT HAa OCHOBE 3HAHMHA M3 3THX
npeaMeToB GOpMUPOBATH MPEACTABICHHE O LIEIOCTHOW HAYYHOW KapTWHE MHUpa, M YHHBEpCalbHbIe yueOHbIE JECHCTBUS
(mo3HaBaTenbHBIC, KOMMYHHUKAaTHBHBIE, PETYJSITHBHBIC), KOTOpbIE OO0ecredrnBaloT (OPMHPOBAHME T'OTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHHUIO yUeOHON IEATETbHOCTH.

Ilo3HaBaTe/IbHBIEC YHHBePcAJbHbIE yYeOHbIe AelicTBUA

Ba3zoBrble Jjornueckne aeicTBus:

YMEHUS UCTIONIBb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS! IPU OCBOCHWHN 3HAHHWH: PACKPBIBATH CMBICT XUMHUECKUX
MOHATHH (BBIAEIATH MX XapakKTepHbIC MPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JAPYI'MMH NOHATHUSIMH), UCIIOJIb30BaTh
TOHATHSI Il OOBSICHEHUs] OTAENBbHBIX (DAKTOB W SIBICHWI, BBHIOMPATh OCHOBAaHHS M KPUTEPHU IS KiacCU(UKAIMN
XMMUYECKUX BEIIECTB M XMMUYECKHUX PEaKLUWH, yCTaHABIUBATh MPUYMHHO-CICACTBEHHBIE CBA3M MEXAY OOBEKTaMH
W3yYEHHS, CTPOUTH JIOTUUECKUE pPAaCCyXAeHHs (MHIYKTUBHBIC, ACAYKTUBHBIC, IO AaHAIOTWH), [eJaTb BHIBOABI U
3aKJTIOYEHUS;

YMEHUE MNPUMCEHATH B IIPOLCCCE IMO3HAHUA TIOHATUA (HpeIIMeTHI)Ie u MeTaHpeZIMeTHBIe), CHMBOJIMYECKHNE
(3HaKOBbIE) MOJENH, HCIOJb3YyEeMble B XHUMHH, I[PEoOpa3OBHIBATH IIUPOKO MPUMEHSEMbIE B XHUMHH MOJEIbHBIC
MpeJCTaBIeHUs] — XUMUYCCKUN 3HAK (CHMBOII AJIEMEHTA), XUMUYeckas (hopMyia U ypaBHCHHE XUMHUYECKOW PEaKIuu —
IIpu pCUICHUN yqe6HO-H03HaBaTeHBHBIX 3aagad, C y‘-IéTOM 9THUX MOACIBbHBIX HpeHCTaBHeHI/Iﬁ BBIABIIATE U XapaKTCPU30BaATh
CYLIECTBEHHbIE MPHU3HAKH M3y4aeMbIX OOBEKTOB — XMMHYECKHX BEILECTB M XMMUYECKHUX PEaKiHi, BBIABIATH 0OIIHe
3aKOHOMEPHOCTH, IPUYUHHO-CIIEICTBEHHBIE CBSI3U U IPOTUBOPEUHS B U3y4aeMBbIX NPOLIECCAX U SABICHUAX.

Ba3zoBble uccienoBaTebcKue AeiiCTBUA:



YMEHHUE UCIO0Nb30BaTh OCTABJICHHbIE BONIPOCH B KAYECTBE MHCTPYMEHTA [IO3HAHUS, a TAK)KEe B KAUECTBE OCHOBBI
111 GOPMHUPOBAHUS THIIOTE3bI IO IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKACHU;
npuoOpeTeHre OMbITa MO IUIAHMPOBAHUIO, OPraHU3alMK M MPOBEICHHUIO YYEHUYECKHUX HKCIEPHUMEHTOB, YMEHUE
HaOJNIOAATh 32 XOIOM IIPOIECCa, CAMOCTOSTENBHO MPOTHO3MPOBATH €ro pe3yibTar, (OpPMYIHPOBaTh OO0OOLICHUS U
BBIBOIBI 110 pe3yjIbTaTaM MPOBEAEHHOTO OIbITA, HCCIIEAOBAaHMSA, COCTABIIATh OTUET O MPOJETIaHHOM padoTe.
Padora ¢ ungopmanueii:
yMEHHE BbIOMpaTh, aHAJIM3UPOBATH M HWHTEPIPETUPOBATH HWHPOPMAIMIO PA3IUYHBIX BHIAOB M  (opMm
NPEICTABICHUS, TOIy4aeMyl0 M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JIMTEpaTypa XUMHUYECKOTO COIEp)KaHUs,
CIpaBOYHblEe 1OcoOus, pecypcel MHTepHETa), KPUTHUYECKH OLICHUBATh IIPOTHBOPEYMBYI0 M HEIOCTOBEPHYIO
WHOPMAIHIO;
YMEHHE NPUMEHATh Pa3jIndHble METOABl U 3aIpOChl MPU IOUCKE M 0TOOpEe MH(POPMAIMM U COOTBETCTBYIOLIMX
JAHHBIX, HEOOXOOUMBIX U BBIIOJHEHHS Y4YEOHBIX M IO3HABAaTENbHBIX 3aJad ONPENCNEHHOTO THUIA, NMPHOOpeTeHHe
OIBITa B 00JIACTH HMCIIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBIaJICHUE KYJIbTYpOH aKTHBHOTO
WCTIONB30BaHMs PAa3IMYHBIX TMOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpAaTh ONTHUMANbHYIO (QOpMY NpencTaBICHHUS
nHGOpPMALMM M WUIIOCTPUPOBATh pelIacMble 3aJadyd HECIOXHBIMHM CXEMaMH, OuarpaMMaMmiy, APYruMu (opmamu
rpaduku ¥ ©X KOMOUHAIUSIMU;
yYMEHHUE HCIIONB30BaTh U aHAM3NUPOBATh B Mpoliecce yueOHOW U UCCIeN0BATENbCKON e TeTbHOCTH HHPOPMAIHIO
O BJIIMSHUM IIPOMBIIIJICHHOCTH, CEJILCKOTIO XO035ICTBA M TPAHCIIOPTa HA COCTOSIHUE OKPY>KaroIIeld IPUPOTHON CPEIbL.
KoMMyHMKaTHBHBIE YHUBEpPCaJIbHbIe YueOHble 1elicTBUsL:
YMEHHUS 3a/JaBaTh BOIPOCHl (B Xoae auanora W (WIM) IUCKYCCHHM) MO CYIIECTBY OOCYXKIAeMOH TeMBl,
(hopMyIHpOBaTH CBOU IPEATIOKECHUS OTHOCUTEIBHO BBIITOJHEHUS MPEI0KEHHOH 3a1a4u;
YMEHHUSl TPEACTAaBIISATh IOMYyYCHHBIE PE3YJbTaThl MO3HABATENBHONW AEATENBHOCTH B YCTHBIX U IHCbMEHHBIX
TEKCTax; JAeNaTh IPE3CHTAIUI0 pe3yJbTaTOB BBITIOJIHEHHS XUMHYECKOTO OJKCIIEPHMEHTa (1a00opaTOpHOTO OIIbITA,
nabopaTopHOii pabOTHI IO UCCIICAOBAHUIO CBOWCTB BEIIECTB, yUeOHOTO MPOEKTA);
yMeHHUsl y4eOHOro COTPYIHHMYECTBA CO CBEPCTHHKaMH B COBMECTHOM IIO3HABATENBbHOM W HCCIENOBATENBCKON
JeSITENIBHOCTH TIPH PEUICHUU BO3HUKAIOIIUX MpoOJIeM Ha OCHOBE y4yéTa OOIIMX MHTEPECOB M COTJIACOBAHUS IO3WIHNA
(obcyxnenusi, 0OMEH MHEHHSMH, «MO3TOBBIE HITYPMBD», KOOPAWHALINS COBMECTHBIX JIEHCTBU, ONpeeleHne KPUTEpUEB
IO OIIEHKE KAa4eCTBa BBHIITOJIHEHHOW PaOOTHI U APYTHE).
PeryasiTuBHbIe YHUBepcalbHbIe YueOHbIe AeificTBUS:
YMEHHE CaMOCTOSITEIILHO ONPEACIATh eI ACATENLHOCTH, TUNIAHUPOBATh, OCYLIECTBIATh, KOHTPOJIUPOBAThH U MPH
HEO00XOJMMOCTH KOPPEKTUPOBATH CBOIO JESATEIHHOCTh, BRIOMpATh HanOonee d3pGeKTUBHBIE CIIOCOOBI PemIeHUs] YIeOHBIX
U TI03HABaTEJIbHBIX 33/1a4, CAMOCTOSTEIbHO COCTABJIATh MJIM KOPPEKTUPOBATH NPEAI0KEHHBIN aNrOpuT™M ACHCTBUHA NpU
BBHITIOJIHEHUN 3aJaHUi ¢ y4€TOM TMOJYYEeHUS HOBBIX 3HAaHUH 00 W3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHsX,
OLIEHMBATh COOTBETCTBUE IMIOJNYYSCHHOTO pe3yJbTaTa 3asBICHHOW 1€, YMEHHE WCIOJIb30BaTh M aHAIU3UPOBAThH
KOHTEKCTHI, IIpeJlaraeéMble B YCIIOBHH 3a/1aHUH.
HNPEJAMETHBIE PE3YJIbTATBI
B cocrtaBe mpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHIO OO0S3aTENBHOTO COAEpP)KaHMSA, YCTAHOBIEHHOTO IaHHOM
(benepanbHO pabouell MpOrpaMMoi, BBIAENSIOT: OCBOCHHBIE OOydYaroIIMMHCS Hay4yHbIE 3HAHHS, YMEHHUS U CHOCOOBI
NeUCTBUM, crienuruecKre 11 IpeIMeTHON 00macTi «XUMUsD), BUIBI AEATEILHOCTH MO MOJTYYEHUIO HOBOT'O 3HAHMUS, €TO
WHTEPIIPETAIUH, IPEOOPA30BAHUIO M IPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX H HOBBIX CHTYAIHSIX.
K xoHmy oOyueHuss B 8 KJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JIOIDKHBI OTpa)karTh
c(OPMHUPOBAHHOCTD y 00YHAIOLINXCS] YMEHUH:
®  PpacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSATHH: aTOM, MOJIEKYJa, XHMHUYECKHI 3JIEMEHT, MpPOCTOe
BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OAHOPOAHAS M HEOJHOPOAHAS), BaJICHTHOCTh, OTHOCUTENbHAS aTOMHAs
W MOJIEKyJIApHas Macca, KOJHWYECTBO BEIIECTBAa, MOJIb, MOJISIpPHAas Macca, MaccoBas JOJsl XMMHUYECKOTO
3JIEMEHTA B COEAMHEHHMH, MOJIIPHBIM 0OBEM, OKCHI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPHULATEIBHOCTD,
CTElIEHb OKHUCICHHS, XUMHYECKas peakuus, KiIacCUPHUKAIMs pPEaKUuid: peakuud COCIUHEHHs, PeaKIuH
pas3NoKEHsI, PEaKIUK 3aMelleHHsI, pPeakiui 00MeHa, 9K30- M SHJIOTEPMUYECKUE PEaKINy, TeIUIoBOH 3ddekT
peaknuu, SApO aroMa, HIIEKTPOHHBIA CJIOH aToMma, aToMHas opOuTainb, paanyc aroMa, XMMHUYECKas CBS3b,
MOJISIpHAsl M HENOJISIpHasi KOBAaJICHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KATHOH, aHHOH, PAacTBOpP, MaccoBasi IO
BemecTBa (TIPOIIEHTHAS KOHIIEHTPAIIHSI) B PaCTBOPE;

®  WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHH M MPUMEHSATH 3TH MOHATHS NPU ONMHMCAHUH
BEILECTB U UX NPEBPALLCHUN;

®  HCIIONb30BAaTh XUMHYECKYI0 CHMBOIHKY JIJIsl COCTaBJIeHHsT ()OpMyJ BEHIECTB W YPaBHEHHH XUMHUYECKHX

peaKkiuii;



K

OTIPENEIIATh BaJCHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCOUHEHUSX, CTENCHb OKHCJICHUS 3JIEMEHTOB B
OMHAPHBIX COEMWHEHHSX, MPUHAJIEKHOCTh BEIIECTB K OMPENEIIEHHOMY KJIACCY COCOUHEHHU MO (GopMysiam,
BHJl XUMUYECKOH CBSI3M (KOBaJICHTHAS U MIOHHAs) B HEOPTAaHWYECKHUX COSAMHEHUSX;

packpsiBaTh cMmbici Ilepuoamyeckoro 3axkoHa J[. WM. MenzaeneeBa: JAeMOHCTPUPOBATh MOHUMaHUE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT UX MosoxeHud B [lepuoanueckoil cucreme,
3aKOHOB COXpPaHEHHMs MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJSIPHOTO YYEHHS, 3aKOHA
ABorazapo;

ONHCHIBATh M XapaKTepu3oBaTh TaOmmuHyto Qopmy lleproamdeckoil cHCTEMBI XUMHYECKHX 3JIEMEHTOB:
pa3nuyaTh MOHATHS «riaBHas moiarpynmna (A-rpynma)» u «mobounas noarpymma (b-rpynma)», mansie u
OonplIve MEpUOaBl, COOTHOCUTH OOO3HAYEHUs, KOTOpble uMeloTcsi B Tabnume «llepuoandeckass cucrema
xuMmdeckux 31aemMenToB J[. M. MeHaeneeBay» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XMMHYECKUX
3JIEMEHTOB (COCTAaB U 3apsij sApa, 00IIee YNUCIIO AIEKTPOHOB U PACHPEACTICHUE UX MO JIEKTPOHHBIM CIIOSIM);
KJIACCU(HUIMPOBATh XUMHUYECKHUE JIEMEHTHI, HEOPTaHIMYECKHE BEIECTBA, XUMUYECKHE peaknnu (10 YHCIy H
COCTaBY YYaCTBYIOLIMX B PEAKIIUHU BELIECTB, 110 TEIIOBOMY 3 deKTy);

XapakTepu30BaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BELICCTB PAa3JIMUHBIX KJIACCOB, MOATBEPXKIAs
OIMCaHue MPUMEPAMHU MOJIEKYIISIPHBIX YPaBHEHHH COOTBETCTBYIOIINX XUMUYIECKIX PEaKIIHi;

MIPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOT'O COCTaBa, BOZMOKHOCTH MPOTEKAHUS
XUMHYECKUX MPEBPAIICHAN B Pa3TMIHBIX yCIOBHSIX;

BBIYHCIIATh OTHOCHUTENBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOIK XHUMHUYECKOTO
aneMeHTa 1o (opMyJie COCIUHEHUS, MAacCOBYIO JIOJIO BEIIECTBA B PAacTBOpE, MPOBOAUTH PACUYETHI IO
YPaBHEHHIO XMMHYECKON PEaKIui;

MPUMEHSATh OCHOBHBIC OIEPAIlUH MBICIIUTEIBHON JCATEIBHOCTH — aHAIU3 M CHHTE3, CPaBHEHHUE, 0000IIeHuE,
CUCTEMAaTH3aIlNI0, KIacCU(UKAINIO, BBISBICHHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3€H — I W3YYEHHUS CBOWCTB
BEUICCTB W XUMHUYCCKUX peaKHI/Iﬁ, €CTCCTBCHHO-HAYYHBIC MCTOJAbI ITO3HAHUA — Ha6JIIO,ZLCHI/Ie, HU3MEpPCHUC,
MOJICINPOBaHHE, SKCIIEPUMEHT (peabHbIM U MBICIICHHBIN);

CIIeZIOBaTh TpaBHJaM TIOJIb30BAHUS XMUMUYECKOW TOCYAOH M JabOpaTOpPHBIM OO0OpYJOBaHHMEM, a TaKKe
MpaBUJIaM OOpaIlleHus C BEIIeCTBAMH B COOTBETCTBHH C WHCTPYKIMSMH IO BBITIOTHEHHIO J1a0OpPATOPHBIX
XUMHYCCKUX OIBITOB IO TOJYYCHHI0 M COOMpaHHIO Ta3000pa3HBIX BEIIESCTB (BOJAOPOJAAa M KHCIOPOHA),
MPUTOTOBJIEHUIO PACTBOPOB C OMPEAEIEHHON MacCOBOM J0JIEM pacTBOPEHHOrO BEILECTBA, IUIAHUPOBATh U
MIPOBOJINTH XUMHUYECKHE HDKCIEPUMEHTH IO PACMO3HABAHHUIO PACTBOPOB INEIOYEH M KHCIOT C ITOMOIIBIO
WHAUKATOPOB (JIakMyc, (heHondTanenH, METUIIOPAHK U IPYTHE).

KOHIly oOOy4yeHHss B 9 KJlacce TMpeIMEeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)KaTbh

c(OPMHUPOBAHHOCTD y 00YYAOINXCS YMEHUH:

PAacCKpBIBaTh CMBICJI OCHOBHBIX XMMHUYECKHMX IOHATUI: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIA, HOH, KATHOH,
aHHWOH, TPOCTOE BELIECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTD, AIEKTPOOTPULIATENLHOCTD, CTENIEHb OKHCIEHHUS,
XMMHUYeCKas PeakKiusi, XUMHUYECKasl CBs3b, TEIUIOBOH 3(PQEKT peakiyH, MOJb, MOJSIPHBIH 00BEM, pacTBop,
ANEKTPOJIUTHI, HEIJEKTPOIUTHI, HIEKTPOIUTHYUECKAS JUCCOLUAIINS, PEAKIIMH MOHHOTO OOMEHa, KaTajau3arop,
XMMUYECKOE paBHOBECHE, 00paTHMble M HEOOPAaTUMBbIE PEAKIINHU, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIINY,
OKHCJIMTEIb, BOCCTAHOBHUTEIb, OKHCIICHNE U BOCCTAHOBIICHHE, AJUIOTPOIUS, aM()OTEPHOCTh, XUMHUUYECKAas! CBSI3b
(xoBasileHTHasI, MOHHAs, METAJNINYECKas), KpUCTaUTNYeCKast peméTKa, KOppo3usi METAJUIOB, CIIJIaBbl, CKOPOCTh
XUMHUYECKOM peakuu, NpeaesbHo JonyctuMas koHnenTpanus [11K BemecTsa;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHWYECKUX IOHSATHI M IMPUMEHATH 3TH IMOHATHUS NPU ONMCAHUM
BEIIECTB U UX MPEBPAILECHUN;

WCTONB30BaTh XMMHYECKYI0 CHUMBOJIMKY [UIS COCTaBJeHHs (OPMYJ BEIIECTB M YPAaBHEHMH XUMHYECKHX
peaKuuii;

OIPEAEIATh BAJICHTHOCTD U CTENIEHb OKHCIICHUS XUMUUYECKUX 3JIEMEHTOB B COEIMHEHMSIX PA3IMYHOIO COCTABA,
MIPUHA]IKHOCTh BEUIECTB K ONMPEAENEHHOMY KJIacCy COEAMHEHHH 1Mo ¢GopMmyiaMm, BHI XUMHUYECKOH CBS3U
(xoBasieHTHas, MOHHAs, METAJUIMYECKas) B HEOPraHMYECKHX COCOUHEHUSX, 3apsj HOHA IO XHUMHUYECKOH
(dopmyrie, xapakTep cpeasl B BOAHBIX PACTBOPAaX HEOPraHWYECKHX COEAMHEHWH, THI KPUCTAJUITMYECKOU
PELIETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbici Ilepuoguueckoro 3akona JI. M. MeHneneeBa W JIEMOHCTPUPOBATh €0 IIOHMMAHME:
ONMCHIBATh M XapakTepu3oBaTh TaOnuuHyto (opmy [lepnomuueckoil CHUCTEMBI XHMHYECKHX JIIEMEHTOB:
pa3nuyate MOHATHS «riaBHas moxarpynmna (A-rpynma)» u «mnobounas noarpymna (b-rpynma)», mansie u
00JIbIINE TIEPUOJIBI, COOTHOCUTH 0003HAUEHUS, KOTOPhIE UMEIOTCS B MEPHOAMYECKON TAOIUIE, C YNCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XHMHYECKHMX OJJIEMEHTOB (COCTaB M 3apsi sapa, oOIliee 4ucIiio
3JIEKTPOHOB U PACIPEACTICHUE UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSCHSTH O0IINEe 3aKOHOMEPHOCTH B U3MEHEHUH



CBOMCTB 3JIEMEHTOB U UX COCIMHEHHH B IpeJieslaX MAJIbIX IEPUOOB U IJIaBHBIX HOATPYII C YYETOM CTPOEHHS
UX aTOMOB;

KJ1accu(UIMPOBaTh XUMHUUECKUE 3JIEMEHTHI, HEOPIaHUUECKUE BEIECTBA, XMMUYECKUE PEAKLUH (110 YUCIY U
COCTaBY YYacTBYIOIIMX B PEAaKIHMU BEIIECTB, MO TEINIOBOMY 3((EKTy, M0 U3MEHEHUIO CTETEHEH OKHCICHHS
XMMUYECKHX JIEMEHTOB);

XapakTepu30BaTh (OMHMCHIBATH) OOIIMEe W crenuduyeckne XHMHUYECKHE CBOMCTBAa MPOCTBIX U CIOXKHBIX
BEIIECTB, TOATBEPXKAasi OMHCAaHWE IPUMEPAMH MOJEKYJIAPHbIX W HOHHBIX YPAaBHEHHH COOTBETCTBYIOLIMX
XHUMUYECKUX PeaKLni;

COCTABIIAATh YPABHEHMS OHIIEKTPOJUTHYECKOH [UCCOLMAIMM KHCJIOT, INENOYe M CoJed, IOJIHBIe WU
COKpaI&HHbIe ypaBHEHHUS peakuii HOHHOTO OOMeHa, ypaBHEHUs peaKIuid, MOATBEPKAAIOIINX CYIIECTBOBaHUE
TEHETHUUYECKON CBSI3M MEX/Y BEILECTBAMH Pa3IUIHbIX KJIACCOB;

pacKpeIBaTh  CYIIHOCTh  OKHMCIHUTEIIbHO-BOCCTAHOBHUTENIBHBIX  PEAKLUUH  IOCPEACTBOM  COCTABICHHUS
3JIEKTPOHHOTO OallaHca 3TUX PeakLuii;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOECHHUS, BO3MOXHOCTU NMPOTEKAHNUS XUMHUYECKHX
MPEeBpaICHUH B Pa3INYHBIX YCIOBHSAX;

BBIYUCIISITH OTHOCHTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO AONI0O XHMHYECKOTO
a7eMeHTa 1o (opMyse COCOUHEHHS, MAacCOBYIO JIOJIO BEILECTBA B PAacTBOpE, IMPOBOAUTH PACYETHI IO
YPaBHEHHIO XMMUYECKOM peakLui;

co0JII0aTh MpaBUIIa MOJIb30BaHUSI XUMUUECKON MOCYI0ON U 1a00paTOPHBIM 000PYIOBaHUEM, a TAKXKE MPABUIA
06paIlICHI/Iﬂ C BeIIECTBAMU B COOTBCTCTBHMU C MHCTPYKIHUSAMMU 110 BBIIIOJIHCHUIO na60paT0prlx XUMHYECKUX
OTIBITOB TIO TTOTYYEHUIO M COOMPaHHIO Ta3000pa3HBIX BEIIECTB (aAMMHAaKa U YTIIEKHUCIIOTO Ta3a);

MMPOBOJAUTH pCaKUWU, MOATBCPKIAAIOIINEC Ka4eCTBEHHBIM COCTaB Pa3JINYHbIX BEIIECTB: PACIIO3HABATH OIILITHLBIM
myTéM XIOopuAa-, OpoMua-, Moaua-, kapooHat-, ¢ocdar-, cuiamkar-, cynbdar-, THAPOKCHUI-UOHBI, KaTHOHBI
AMMOHUA U MOHBbI U3YYCHHBIX MCTAJIJIOB, IPHUCYTCTBYIONIUMC B BOAHBIX PACTBOpPAaX HCOPraHUYCCKUX BCHICCTB,
MIPUMEHSTh OCHOBHBIE OIEPALIMH MBICIIUTENILHOM IESITENbHOCTH — aHAIN3 U CUHTE3, CPaBHEHHE, 0000111eHue,
CUCTCMATHU3alUI0, BBISABJICHUC MMPUIMHHO-CJIICACTBCHHBIX CBSI3EH — IJI U3y4YCHUA CBOMCTB BCIIICCTB U
XMMUYECKUX PEaKLUi, ECTECTBEHHO-HAYYHbIE METO/IbI TO3HAHMS — HAOMI0ACHUE, U3MEPEHHE, MOIEINPOBAHHE,
9KCIIEPUMEHT (peasbHbIM U MBICIICHHBIH).
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Pagouasi mporpaMma mo y4yeOGHOMY mnpeaMeTy «XuMHUS» pa3padoTaHa
BOCIIMTAHMS, YTO OTPA’KEHO B JIMYHOCTHBIX IUIAHHPYEMBIX pe3yJbTaTax W ofecrneYyuBaeT

TEMATHUYECKOE IIVIAHUPOBAHUE

¢ yuérom

pa6oueii mporpaMmsl
peaan3anuio

HHBapuaHTHbIX MoayJeil (M) mnporpamMmbl «YpouHasi AesiTeIbHOCTH», «BHelmIKOJIbHBIE MEpPONPHATHSIY,

«OCcHOBHbBIE HIKOJbHBbIE J1€J1a» U «COIIl/Ia.]IbHOC MapTHEPCTBO»

Paznen 3.11epuonnyeckuii 3akon u Ilepuonnyeckasi cucteMa XUMHYECKHX
asemeHTOB /I. U. MenneneeBa. CtpoeHne aToOMOB. XMMHYECKAs CBS3b.

8 KJIACC
Ne KonmuectBo gacoB
OneKTpoHHbIE
I HawnmenoBanme pasaeinoB U TeM (tudposrie)
/ POrPaMMBbI o KP TP oOpa3oBaTteibHbBIC [Iporpamma BocriuTaHUSI
5 pecypchl
I 5}
aa}

Paznen 1.IlepBoHayajibHble XUMHYECKHE OHATHS UM «YpouHasi 1eATeJIbHOCTh
1 XUMUS — BaskKHAs O6IACTE Bu6maorexa LIOK yCTaHOBHteI/Ie JIOBEPUTETHHBIX
1 €CTECTBO3HAHUS M MIPAKTHYECKOM 5 2 https://m.eds00.ru/7f41 | OTHOMICHHH MEXIY yHHTCICM H

NIesITeIbHOCTH YeJIOBeKa 837c ero YUCHUKAMIT,
CHOCO6CTByIOH.[I/IX IIO3UTUBHOMY
Bubnuorexa I[JOK

1. BemecTsa 1 xuMU4ecKue ) 1 BOCHPHATHIO yHalluMHUCA
5 15 1 https://m.eds00.ru/7f41 | tpeGosanmii u mpocs6 yunrens,

peakiuu 837
c MNPUBJICYCHUIO HMX BHHUMAaHHUA K
00CyXXKaaceMoun Ha OKE

Hroro no pazgeny 0cy i P

20 nHdopmanuu
P > B N (opMUpOBaHUE OTBETCTBEHHOTO
azneJ 2.BaikHeiilne npeacTaBuTe Il HEOPraHMYECKHX BelleCTB OTHOMICHHIS X —
Bubnuorex K
2 Bosayx. Kuciopo. [Tonsitie 06 ommoteka 110 FOTOBHOCTH M CIIOCOOHOCTH
1 OKCILIAX 6 https://m.edso0.ru/7f41 | oGyuaromuxcss K CaMOpa3BUTHIO
A 837c U caM000pa30BaHUIO HAa OCHOBE
2 Bonopon.Ilonsarue o kuciorax u Bubmiorexa LIOK MOTHBAMH K OOYHEHIo 1
2' cosix ’ 8 1 https://m.edsoo.ru/7f41 1('11)03H3Hm0
837¢c OpMHUpPOBaHUE
KOMMYHHUKATUBHOMI
2 Bopna. Pactsopsl. [Toustue 00 Bubmorexa LIOK KOMHgTeHTHOCTI/I B OOIICHUH H
' ) pbl: 5 1 1 https://m.edsoo.ru/7f41
3 OCHOBaHUSIX 837¢ COTpPY/IHUYECTBE co
CBEpCTHUKaMU
Bubnuorex K
2. OCHOBHBIE KJIACCHI 1 1 httgg' / /(r)nee dascﬁ)oru 7541 CI’OPMHPOBaHHS OCHOB
4 HEOPTaHMYECKHX COETMHEHUMN 11 837 — : OKOOrMaeckon - KyJNbTypbl
C COOTBETCTBYIOIIEH
W COBPEMEHHOMY YPOBHIO
TOTO IO pasieiry 30 IKOJIOTHYECKOT0 MBIIIICHHS

UCTIONIb30BAHHE BOCIIMTATEIBHBIX
BO3MOXKHOCTEH COJlepKaHUs
y4eOHOro npeMeTa 4epes

OKHNCINTEIBLHO-BOCCTAHOBUTEILHBIE CaKINHu JEMOHCTpALUIO JETSIM [IPUMEPOB
TleproaHYecKnii 3aK0H 1 OTBETCTBEHHOTO, MPAXKIAHCKOTO
3. IMepuoauyeckas cucreMa BHGH_HOTeKa 0K TIOBCACHMS
7 https://m.edsoo.ru/7f41
1 XUMHYECKUX demMenToB JI. W.
837¢c HM «OcHOBHBIE IIKOJbHbIE
MenneneeBa. CTpoeHue aToMa eay
3 Xumuyeckas CBsI3b. Bubnuorexa [IOK VYyactue BO BCEpOCCUMCKUX
2' OKHUCIIUTEIIHFHO- 8 1 https://m.edsoo.ru/7f41 | akuusax, MOCBAMIEHHBIX
BOCCTAHOBUTEIILHBIC PEAKIIUU 837c 3HaYMMBIM cOOBITHSIM B Poccun,
Bbutnuorexa IIOK MHpe
Hroro no pazaeny https://m.edsoo.ru/7f41
15
837c
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB 68 4 5
110 ITPOTPAMME
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9 KJIACC

KomndaecTBo yacoB

N1 Hanvenosanme PasJEeNoB U TeM DNEKTPOHHEIE
n/ o (undpossie)
IPOrpaMMBbl e [Iporpamma BoctinTanus
Il S KP [P 00pa3oBaTENbHbIE
aa) pecypcesl
Pa3gen 1.BenecTBo M XHMHYECKHE PeaKIUH
[ToBTOpenue u yriryOneHne 3HaHUH bubmorexa OK
11 OCHOBHBIX pA3AEIOB Kypea § Kiacca 5 1 https://m.edsoo.ru/7f4
P P 12636 UM «YpouHas aeTeJIbHOCTH)
L OCHOBHBIE 3AKOHOMEPHOCTH A Egg§'7/(;;e§izg)ot‘§/7f4 VCTaHOBJICHUE  JIOBEPUTEILHBIX
. XHMUHCCKHX peaKiii 12636 : OTHOIICHUH MEXIY Yy4YHUTeleM |
€ero YUCHUKAMH,
DJEKTPOIUTHYECKAs JUCCOLHALHS bubmorexa [TOK CMOCOOCTBYIONIMX  [TO3HTHBHOMY
13 ) 8 1 1 https://m.edsoo.ru/7f4
XUMHUYECKUE PeaKIMU B paCTBOPax 12636 BOCHPHATHIO y4aluMucs
TpeOoBaHUIT W TIPOCBO yuuTes,
HToro o pazzeny 17 MPUBJICUCHUIO WX BHHAMAaHHUS K
obcyxmaemont Ha ypoke
Pa3gen 2.HemeTa/uIbl M HX COCAMHEHHUS HHPOPMALIUH
Butamorexa LIOK (dopMHUpOBaHHE OTBETCTBCHHOTO
21 OOm1ast XxapaKTepUCTHKA XUMUIECKAX 4 1 https://m.edsoo.ru/7f4 | OTHOMICHHS - yueHno,
anemMeHToB VIIA-rpynmsl. ["anorenst 12636 FOTOBHOCTH M  CHOCOBHOCTH
OOm1ast XapaKTepUCTHKA XUMUIECKAX Bubmmorexa [JOK 06YAIOMIKCA K CAMOPABHTHIO H
2.2 snemenToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/7f4 | CAMOOOPa3OBaHMIO  Ha  OCHOBE
COEIHHEHHS 12636 MOTHBAaLlMM K OOy4YeHUIO W
MIO3HAHHUIO
OOmas xapakTepUCTHKa XUMUIECKUX bubmorexa [JOK dopmupoBanue
2.3 aneMeHTOB VA-Tpymmsl. A30T, pocdop 7 1 https://m.edsoo.ru/7f4 KOMMYHHKATHBHOIH
H MX COCAMHOHMIA 12636 KOMIIETCHTHOCTH B OOLICHUH W
OOmrast XapaKTePUCTHKA XUMUYCCKHUX bubmnoreka [JOK COTPYIHUYECTBE co
2.4 sneMeHToB [VA-rpynmnsl. Yriaeposa u 8 1 2 https://m.edso0.ru/7f4 | cpepcTHHKAMU
KPEMHUI ¥ UX COEAUHEHHMS 1a636 dopmupoBanue OCHOB
9KOJIOTHYECKOM KYJIBTYpHBI
HWroro no pasnery 25 COOTBETCTBYIOMIEH
Paszpnen 3.MetaJjuibl M MX COeIMHEHMS COBPCMCHHOMY YPOBHIO
Buommoroxa LIOK 9KOJIOTHYECKOTO MBIIIICHUS
3.1 OOmrre cBOWCTBA METAIIIIOB 4 https://m.edsoo.ru/7f4 MCTIONB3OBATIE BOCIIMTATCIILHBIX
12636 BO3MO>KHOCTEH COJIepKaHUsA
y4e0HOTO TpeaMeTa Jepes
39 BaxxHeiimme MeTauIsl 1 HX 1 5 Eggg:jl/(;r:éeﬁsc%(.)r{j/? f4 | AMOHCTDAIIO JIETAM NPHMEPOB
COCTUHCHUS 16 12636 OTBETCTBEHHOTO, TPAKJAHCKOTO
MTOBEICHHS
HWroro no pasnerny 20
Paznen 4. XuMusi 1 OKpyKamuas cpeaa UM «OcHoOBHBIE HIKOJIBHBIE
BelecTBa 1 MaTepHaibl B KU3HU bubmorexa LOK Aoy y
4.1 3 https://m.edsoo.ru/7f4 | Y4actue BO BCEpOCCHIACKUX
HcnoBeKa 12636 AKIHSIX, TOCBAIIEHHBIX
3HAYUMBIM cOOBbITHSM B Poccun,
Uroro 1o pasaeny 3 MHUpe
Bu6morexa LIOK
PezepBHOE Bpems 3 https://m.edsoo.ru/7f4
12636
OBLIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOT'PAMME

Brmmcka Bepra 30.08.2023

JupekTop 1IKoIbI

_—

AF

/B. B. Teperienko/
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