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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHM Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHMs COCTABJIEHA HA OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
obmrero oopaszoBanus, nmpeacrasieHusix B DI'OC OO0, a Takke Ha OCHOBE (enepatbHOR
paboueii mporpaMMBbl BOCIIMTAHHS U C Y4ETOM KOHLIEHIIMH MTPEToIaBaHusl yueOHOTO mpeMeTa
«XuMus» B 00pa3oBaTesIbHBIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma o xuMuu Aa€T MpeICTaBICHUE O LENAX, 00LIeH CTpaTernu 00ydeHMs,
BOCIIMTaHUS U PA3BUTHUS OOYJAIONINXCS CPEACTBAMH YU€OHOTO IPEMETA, YCTAaHABINBACT
00s13aTeIbHOE IPEMETHOE COJIepKAHNE, IPEyCMAaTPUBAET paclpeielieHHe ero 1o KiaccaM H
CTPYKTYpUPOBAHUE TI0 pa3zesiaM U TeMaM IPOTrPaMMBbI 10 XHMHH, OTIPEEIISET KOJTHMIECTBEHHBIE
Y KQ4eCTBEHHBIE XapaKTEPUCTHKH COAEPIKaHMS, PEKOMEHIYEMYIO ITOCIIEI0BATEIIHHOCTD
M3YUYEHHS] XUMHH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH, JIOTUKHA yIeOHOTO
mporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJIarOIIUXCsl, OMPEIENIeT BO3MOKHOCTH TIPEAMETa JIIst
peanu3anyu TpeOOBAaHU K pe3yabTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeIbHOM MporpaMMbl Ha
YpOBHE OCHOBHOTO 00IIero 00pa3oBaHusl, a TakKe TPeOOBaHMI K pe3ysibTaTaM 00ydeHUsT XUMUHU
Ha YpOBHE IIeJIel N3ydeHHs MTPEIMETa U OCHOBHBIX BHJIOB YUE€OHO-TI03HABATEIIHHOM
JEeSITeIbHOCTH 00Y4aroIerocst o OCBOEHUIO Y4eOHOTO CO/IepP KaHMUSL.

3HaHUE XUMHH CITY)KUT OCHOBOH [UTsi (JOPMHUPOBAHHUST MHUPOBO33PEHHSI 00YyUYarOIIErocs, €ro
MPEJCTaBICHUN O MAaTEPUAILHOM €IMHCTBE MUPA, BAYKHYIO POJIb HTPAIOT POPMUPYEMBIE XUMHEH
MIPEJCTAaBICHHS O B3aMMOTIPEBPALICHHUSX SHEPTHH U 00 SBOJIIOIIUH BEIIECTB B IPUPOJE, O YT X
pereHus r100anbHbIX Ipo0IeM YCTOWYMBOIO Pa3BUTHUS YEIOBEYECTBA — ChIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peaan3aliid BO3MOKHOCTEH Ul caMOpa3BUTHS U POPMUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 001l 1 (PyHKIMOHATIBHON IPAMOTHOCTH;

BHOCHT BKJIaJl B )OPMHUPOBAHNE MBIIIJIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaromuxcs,
HaBBIKOB UX CAMOCTOSATEJILHON y4eOHON JeATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U
HCCIIEI0BAaTENIbCKUX YMEHUH, He0OXOAUMBIX KaK B IOBCEIHEBHOM JKU3HHU, TaK U B
po(hecCUOHAIBHON 1A TEIbHOCTH;

3HAaKOMMUT €O CHEeNM(PUKON HaydHOTO MBIIIIEHHS], 3aKJ1a/(bIBAET OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €AMHCTBO IPUPO/IbI U YENIOBEKa, IBJISIETCSI OTBETCTBEHHBIM 3TAIOM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crnocoOCTByeT (hOPMUPOBAHUIO [IEHHOCTHOIO OTHOILIEHUS K €CTECTBEHHO--HAyYHbIM
3HaHUAM, K IPUPO/JIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJOIHYECKOe 00pa3oBaHKe
oOyuaromuxcs.

JlaHHBbIEe HaNpaBJIeHUs B 00y4E€HUN XUMHUU 00€CIIeUMBaIOTCs CIEUU(UKOM colepKaHus
y4eOHOTO MpeMeTa, KOTOPBIH SBIsSeTCS MeAarorHyecky aanTHPOBaHHBIM OTPAXKECHUEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHusi OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIMMHCs CUCTEMBI IEPBOHAYATIBHBIX OHATHH XUMHUHU, OCHOB HEOPraHUYECKOH XUMUH U
HEKOTOPBIX OTJEIbHBIX 3HAYMMbIX OHATUH OpPraHN4ecKON XUMHH.

CtpykTypa coaepkaHus IPOrpaMMbl 0 XUMHUH ¢(hOPMUPOBAHA HA OCHOBE CICTEMHOTO
nojxonaa k e€ uydenuto. CoJiepkaHue CKIaJbIBAeTC U3 CUCTEMBI IOHATUI 0 XUMHUYECKOM
3JIEMEHTE U BEIECTBE U CUCTEMBI OHATHH 0 XMMHUYEeCKO# peakuuu. O0e 3TH CUCTEMBbI



CTPYKTYpPHO OpPraHHW30BaHbl 110 NPUHIUIY IOCIEA0BATEIbHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS! KAaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonueckoro 3akoHa /. . MeHneneeBa kKak OCHOBHOTO 3aKOHA XMMMUHU;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMAaTPUBAIOTCSL HA OCHOBE SMITMPUYECKU MOJyYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT OJIHOTO YPOBHS K IPYroMY,
BBINOJTHAS (PYHKIUU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOKCTB, CTPOCHHUS M BOBMOKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMbl 10 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHHUIO MTPEICTABICHUS O
XUMHUYECKON COCTABJISIONIECH HAYYHON KAPTUHBI MUPA B JIOTHKE €€ CUCTEMHOU IPUPOJIBI,
LIEHHOCTHOTO OTHOILIEHUSI K HAYyYHOMY 3HAHUIO U METOJIaM MO3HaHUA B Hayke. V3yueHune XxumMumn
IIPOUCXOJUT C MPUBJICYCHUEM 3HAHUM U3 paHEee U3YUYEHHBIX YUE€OHBIX MPEAMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 xmacce» u «dPusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHN TPOUCXOAUT (HGOPMUPOBAHNE 3HAHUN OCHOB XUMUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JIEATEILHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHEHTOB MUPOBOH KyJIbTYpbl. 3a/1aua yueOHOro npeaMeTa COCTOUT B OPMUPOBAHUN
CUCTEMbl XUMHUYECKUX 3HAHUM — BayKHEHIINX (aKTOB, MOHATHUI, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUH, JOCTYIHBIX 0000IEHNIT MUPOBO33PEHYECKOTO XapaKkTepa, i3bIka HayKHu, B
MPHUOOIIEHNN K HAyYHBIM METO/IaM MO3HAHUS MPU U3yUYEHUH BEIIECTB U XUMHUUYECKUX PeaKuil, B
(opMUpPOBaHUM U Pa3BUTHH MO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
M03HABATEIbHOMN U y4eOHO-HUCCIIEA0BATENIBCKOM JESITEIbHOCTH, OCBOCHUU IPAaBUII O€3011aCHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

[Ipu n3yueHnn XMMUM Ha ypOBHE OCHOBHOT'O O0IIEr0 00pa30BaHUs BaKHOE 3HAUCHUE
pUOOpENH TaKue 1EeH, Kak:

— (OpMHPOBAHUE UHTEIIEKTYAJIBHO PA3BUTOMN JIMYHOCTH, FOTOBOM K CaMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY IIPUHSATHUIO PELICHUH, CIOCOOHOM afanTupoBaThes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIlPaBJIEHHOCTh 0OYyYEHHs Ha CUCTEMaTHYeCcKoe NpUoOIeHne 00yJaromuxcs K
CaMOCTOSITEJIBHOM I03HABATEIbHON JESATEIbHOCTH, HAYYHBIM METOIaM IT03HAHUS,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue yCIoBHiM, CIOCOOCTBYIOIUX PHOOPETEHNIO 00YUYarOIIMMUCS OIIbITa
pa3HO0Opa3HON AEATENbHOCTH, IO3HAHUS U CAMOIIO3HAHMSI, KJIFOUEBbIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (opmupoBanue oo1el PyHKINOHATBHON U €CTECTBEHHO-HAyYHON TPaMOTHOCTH, B TOM
qucie YMEHUH 0ObSACHATh U OLICHUBATH SIBIEHUS OKPY)KAIOLIET0 MUpPa, UCIIOJIb3Ys 3HAHUS U
OTIBIT, IOJTYYEHHBbIE IIPU U3YYEHUU XUMHUH, IPUMEHATH UX MPH PEeLIEHUH po0eM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— ¢opMHpOBaHUE Y 00YYAIOLINXCSI TYMaHUCTUYECKMX OTHOIIEHUH, TOHUMAaHUs [ICHHOCTH
XUMUYECKUX 3HAHUN JJ1s1 BBIPAOOTKH HKOJIOTMUECKH 11€71€CO00pa3HOro MOBEICHHS B OBITY U
TPYAOBOM JESATEIBHOCTH B LIEJSIX COXPAHEHUS CBOETO 370POBbs U OKPYKAIOIIEH TPUPOJIHON
Cpenpl;



— pa3BUTHE MOTHBAIMU K O0YICHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHUS 00ICYETIOBEUYECKIX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

OOuiiee YMCI0 YacoB, OTBEACHHBIX ISl M3YUCHUSI XUMHUH Ha YPOBHE OCHOBHOT'O O0OIIETO
oOpa3oBanwusi, coctaBisier 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Posie XuMuM B )KU3HU YeJIOBEKAa. XMUMHUSI B CUCTEME HayK. Tena u
BemiecTBa. Ou3nyeckue CBOMCTBA BEIIECTB. ArperarHoe CoCTosiHue BemecTB. [lonstue o
METOJ1aX MO3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE 3JIeMEHThI. CHMBOJIBI XUMUYECKUX IJIEMEHTOB.
[IpocTeie U cnoKHBIE BEHIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas popMyina. BaeHTHOCTh aTOMOB XMMHYECKUX JICMCHTOB. 3aKOH
MOCTOSTHCTBA cOoCTaBa BemiecTB. OTHOCUTENbHAs aTOMHasi Mmacca. OTHOCUTENIbHASI MOJIEKYJIApHAst
Macca. MaccoBast 10Jis1 XAMUUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KonnuecTBo BemecTBa. Mosibs. Mosisipaast Macca. B3auMOCBSI3b KOJTMYECTBA, MAaCChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COCTMHEHUH.

dusnueckrue 1 XMMUUECKHE SIBJICHUSI. XUMUYECKask peakius U e€ Mpu3HaKku. 3aKoH
COXpaHEHHs MacChl BEIIECTB. XUMHUECKHe ypaBHeHUs. Kitaccudukanuss XaMUIeCcKuX peakiini
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCYIOH, TPaBUIaMu pabOThI B TAOOpATOPUH U TTPUEMaAMU
oOparreHus ¢ 1abopaTOpHBIM 000PYIOBAaHUEM, H3yUECHUE U OTIMCaHUE (PU3NUECKUX CBOWCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHHE JIb/IA,
pacThpaHue caxapa B CTYyIKe, KUTIEHHE U KOHACHCAIUs BOAbI) U XMMHUYECKUX (TOpEHUE CBEUH,
MPOKaJTUBAHUE MEIHOM TIPOBOJIOKH, B3aMMO/ICHCTBHE MeJla C KUCIIOTOW) SIBJICHHA, HaOMIOCHIE
Y OMMCaHKE MPU3HAKOB MPOTEKaHMSI XUMHUUECKUX peakluil (pa3yiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3noxeHnue ruapokcuaa meau (1) mpu
HarpeBaHWH, B3aUMOJICUCTBHE Kele3a ¢ pacTBopoM cosr meau (1), nzydenue cnoco6oB
paszesieHus: CMeceil: ¢ MOMOIIbI0 MarHuTa, GUIbTPOBAHKE, BhITAPUBAHUE, TUCTUILISALUS,
xpomatorpadus, IpoBeIeHNE OYNCTKH IOBAPEHHOM COJIM, HAOII0/IEHUE U OMTUCaHHe
PE3yJbTaTOB MPOBEACHUS ONBbITA, HILTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUs MaCChl, CO3IaHNe
Moenel MOJIeKy (IapoCTeP>KHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — aieMeHT U IPoCToe BEIIEeCTBO.
Haxoxpaenue kucnopoaa B mpupojie, GU3ndecKue U XUMHUUECKUEe CBONCTBA (PEaKuu TOPEeHNUs).
Oxcuppl. [Ipumenenue kuciaopoaa. CriocoObl MOMyYEHHUS KUCIOPO/a B IaDOpaToOpHu U
npoMelIeHHocTH. KpyroBopoT kucinopoaa B mpupoje. O30H — alioTporHas MoaupuKaius
KHCTIOpO/Ia.

TemnnoBoii 3¢ (hekT XuMHUeCKoi peakiuu, TEPMOXUMHUUYECKUE YPaBHEHUS, K30~ U
SHIOTEPMHUUECKHE peaKkiuu. TOIIMBO: yroyib U METaH. 3arps3HEeHHUE BO3/AyXa, YCUICHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOSL.

Bonopon — anemeHT u mpocroe BeniecTBo. Haxoxnenune Bogopoaa B IpUpoe,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MmotyueHus. KuciaoTs! u conu.

MonspHblii 00bEM ra30B. Pacu€rbl Mo XUMUYECKUM YpaBHEHHSIM.

dusunueckue cBoricTBa BoAbl. Bona kak pactsopurens. PactBopel. Haceiennbie u
HEHACBIIIEHHbIE paCcTBOPHL. PacTBOPUMOCTH BEIECTB B BOJie. MaccoBasi A0J1s BELIECTBA B
pactBope. XumMuieckue cBoicTBa Boibl. OcHOBaHMs. PoJib pacTBOPOB B MPUPO/JIE U B KUZHU



yenoBeka. KpyroBopot Bojibl B ipupoie. 3arpsisHeHHe MpUpOAHbIX Boja. OXpaHa U OUMCTKA
MIPUPOTHBIX BOJI.

Knaccudukarus Heopranmueckux coeaunennid. Oxcuapl. Kimaccudukamnust OKCHI0B:
coneoOpa3yromiue (OCHOBHBIC, KUCIOTHBIC, aM(pOTepHBIC) U HecosieoOpa3yromue. Homenkmarypa
okcu10B. DU3NUECKUE U XUMUYECKHUE CBOWCTBA OKCHIOB. [lomydeHne okcuIoB.

OcHoBanwms. Kiaccudukaiius 0CHOBaHUMN: MIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBaHuii. PU3HUECKUE U XUMHYECKHE CBOMCTBA OCHOBaHM. [lonydenue
OCHOBAHMM.

Kucnotel. Kmaccudukanust kuciior. Homenknarypa kucinoT. @U3n4ecKie 1 XUMHUICSCKHE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknarypa coneil. @usnueckue u XuMudeckue cBoiictsa cosieil. [lonydenue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIACCAMH HEOPTAaHUYECKUX COETMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpeIeNICHUE COJCpKaHUs KUCIOPO/ia B BO3AyXe, MOJydeHue, coOupanue,
pacro3HaBaHUE U U3YUYEHHUE CBOMCTB KUCIOPOa, HAOIIOACHUE B3aUMOICUCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJIIOBUSI BOSHUKHOBEHUS U MPEKpaIIeHUs: TopeHus (Tokapa), 03HaKOMJIIEHHE C
o0pasmamMu OKCHOB M ONMCAHUE WX CBOMCTB, MOJyuyeHHEe, COOMpaHne, pacliO3HABAHNUE U
M3y4YeHHe CBOMCTB BOIOPO/1a (TOPeHHE), B3auMo IeiicTBHE Boopoa ¢ okcuaoM meau (1)
(BO3MOXHO HCTIOJB30BaHKE BUACOMATEPUAJIOB), HAOIIOICHIE 00Pa3IloB BEIIECTB KOJIUYECTBOM
1 MoJb, UcciIeI0BaHNEe 0COOCHHOCTEHW PACTBOPEHMSI BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MACCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA,
B3aMMO/ICHCTBUE BOJIBI C METAJIJIaMH (HATPUEM U KalbleM) (BO3MOKHO HCIIOJIb30BaHKE
BHJIEOMATEPHUAJIOB), HCCIIeI0BaHUE 00pa3Il0B HEOPraHMUECKUX BEILIECTB PA3IMYHBIX KJIACCOB,
HaOJI0IeHNe U3MEHEHUS OKPAaCKU HHAUKATOPOB B PACTBOPAX KHUCIOT U IIeJIoueH, U3yueHHe
B3anMoeiicTBus okcusa meau (1) ¢ pacTBopom cepHOM KHCIOTHI, KHCIIOT C METAJIJIaMHU,
peakuuii HeNTpaanu3auu, NoJy4eHUe HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJTHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIIEHHUE SKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHeiiue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

IMepuoauyeckuii 3axon u [lepuoanyeckas cucreMa XuMu4eckux jaemenToB /1. U.
MenpgeseeBa. CtpoeHne aToM0OB. XUMHYecKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBHTEIbHbBIE
peakuuu

[TepBbie MOMBITKY KIACCU(PUKAIIUU XUMUYECKUX JIeMEHTOB. [loHsATHE O Tpymax
CXOJHBIX JIEMEHTOB (ILI€JIOYHbIE U IEeJI0YHO3EMENbHbIE METAILIbI, TAJIOTEHbI, UHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(OTEPHBIE OKCUIIBI U THIPOKCH/IBI.

Ilepuoanueckuii 3akoH. Ileproandeckas cucremMa XuMAdeckux 3nmemMenToB /1. W.
MenneneeBa. KopoTtkonepuoanas u nimuHHoneproanas Gopmsl [leproauueckoit cucteMbl
xumudeckux 3meMenToB . . Menaeneesa. [lepuoast u rpynmnbsl. @U3ndecKuii CMbICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0UEK aTOMOB NEPBHIX 20 XUMUUECKUX dTIeMeHTOB [leproauieckoii CucTeMbl
. . MenneneeBa. XapakTepucTUKa XUMHUUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHUIO B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTU U3MEHEHUS Pailyca aTOMOB XUMHUUYECKHUX AJIEMEHTOB, METAIUNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue [lepuonnueckoro 3akona u [lepuoanueckoil CHCTEMbl XUMUYECKUX DJIEMEHTOB
JUIsl pa3BUTHs HayKu U npaktuku. J[. V1. MenaeneeB — yd€HbIN U IpaKJaHUH.

Xumnueckas cBs3b. KoBaneHnTHas (1moJisipHas U HEMOJISIPHASI) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenens okucienusi. OKUCIUTEIHLHO--BOCCTAHOBUTEIbHBIE peakiuu. [Iporecch
OKHCIIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3oB BEIICCTB METAUIOB M HEMETAJUIOB, B3aUMOICHCTBUE THIPOKCH A
[IMHKA C PAaCTBOPAMH KHCIIOT U IIEJI0UeH, TPOBEACHUE OTBITOB, WIITIOCTPUPYIOUTUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXIpeIMETHBIX CBA3EH MPU U3yYEHUU XUMUU B 8 KJIAaCCE OCYIIECTBIISIETCS
Yyepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO--HAYUYHBIX TTOHSATHH, TaK U TIOHITHIA,
SIBJISTIOLIIAXCSI CACTEMHBIMH JJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (paKT, TUTIOTE3a, TEOPUSs, 3aKOH,
aHaJIN3, CUHTE3, KJIacCU(PUKAIIUS, IEPUOTUIHOCTD, HAOJI0IEHNE, SKCTIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHHUE, MOJICITb, SIBICHUE.

dusnka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHI, U30TOTIHI,
PaIOaKTUBHOCTD, MOJICKYJIA, DJIEKTPUUECKHH 3apsi, BEIIECTBO, TE€JI0, 00bEM, arperaTHoe
COCTOSIHHE BEIIECTBA, ra3, PU3NUeCKUe BEIMUMHBI, €TUNHULIBI U3MEPEHHUS, KOCMOC, TUTAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIS
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XuMU4ecKux 3emeHToB /1. U.
MenpeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX
AJIEMEHTOB MEPBLIX TPEX MEPUOIOB, Kajusl, KLU U UX COCTUHEHUI B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUYECKON CBSI3U. TUIIBI KPUCTAITHYECKUX PEIIETOK,
3aBUCHUMOCTB CBOMCTB BEII[ECTBA OT THIA KPUCTAIUIMUYECKON PEIIETKU U BUAA XUMHUECKON
CBSI3H.

Knaccudukaius 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIeCTB. XUMUYECKUE CBOMCTBA
BEIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIaccaM HEOPraHUYECKUX COCMHEHHM, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XuMHUYECKUX peakuid M0 pa3IU4HbIM MPU3HAKaM (IO YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 10 TEIUIOBOMY 3PQEKTY, 0 U3MEHEHHIO CTEeTIeHEN
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB, IO 00PaTUMOCTH, 10 YYaCTHIO KaTaiu3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitre o ckopocT xuMuueckoi peakuu. [lonstue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusix. [[IOHsTHE 0 TOMOTE€HHBIX U TeTepOTeHHbIX peakiusax. [lonsrue o
karanuse. [lonsaTue o xumuyeckoM paBHOBecUU. DAKTOPHI, BAUSIOLINE HA CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINM, JIEKTPOHHBIN 0aJaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHOU peakiuu. CocTaBiIeHUE YPaBHEHUIN OKUCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopus 3neKTPOIUTHUECKON AUCCOLMALIMU. DIEKTPOIUTHI U HEANEKTPoIUThl. KaTnoHsl,
aHUOHBI. MexaHN3M IMCCOIMALIUY BEUIECTB C Pa3IMYHbIMU BUJJAMH XUMUYECKOU CBA3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Y cioBusi NpOTEKaHUs peakuii HOHHOTO 0OMeHa, MOJIHbIE U
COKpallEHHbIE HOHHbIE YpaBHEHU peakiuii. CBOICTBa KMCIIOT, OCHOBAHUM U COJIEH B CBETE
IIpe/ICTaBICHUH 00 IEKTPOIUTUYECKOH Tuccounanuu. KauecTBeHHbIE peakiuy Ha HOHBIL.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENIIMU KPUCTAIIINYECKUX PEHIETOK HEOPTraHUUECKUX BEILECTB —
METaJJIOB M HEMETaJIOB (rpadurta u aiMasa), CIIO’KHBIX BELIECTB (XJIOpUIa HATPUs),
HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMH OT BO3AEUCTBUS Pa3IMUHbIX
(akTOpOB, UCCIIEOBAHNUE AIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, MPOIIEcca AUCCOLUAIIIH
KHCJIOT, IeJIouei U cosieil (BO3MOKHO HCIIOIb30BaHUE BUJIEO0 MAaTEPHUAJIOB), IPOBEICHHE
OTIBITOB, WTFOCTPUPYIOIIMNX MPU3HAKU MPOTEKAaHUs peaklnii HOHHOTO oOMeHa (0OpazoBaHue
ocaJlka, BblIeJIeHHE ra3a, 00pa3oBaHKEe BObI), ONBITOB, MJUTFOCTPUPYIOIINX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpeHHEe, pEeaKuu pa3ioKeHUs, COETUHEHHUS ),
pacrno3HaBaHHe HEOPraHMYECKHUX BEIIECTB C OMOIIbI0 KAUECTBEHHBIX PEaKINil Ha NOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOm1as xapakTepuCTHKA rajoreHoB. OCOOEHHOCTH CTPOEHHS ATOMOB, XapaKTepHbIE
creneHu okucinenus. CtpoeHue u (pu3n4ecKkrue CBONCTBA MPOCTHIX BELIECTB — IaJlOr€HOB.
XWMHUYECKUE CBOMCTBA HA TIPUMEPE XJIopa (B3aUMOJICHCTBHE ¢ METaJIIaMH, HEMETAIIJIaMHU,
mienouamMu ). XiaopoBoaopo. CosstHast KUCIIOTa, XAMUYECKAE CBOMCTBA, MOTYYCHHE,
mpuMeHeHue. JlelcTBre XI0pa U XJI0pOBOAOPO/1a HA OPraHu3M 4elloBeKa. BaxkHenmue Xiaopuabl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOwas xapaktepuctuka 31eMeHToB VIA-rpymnmel. OCOGEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u Gu3nuecKue CBOMCTBA MIPOCTHIX BELIECTB —
KHCJIOPOJA U Cepbl. AJUIOTPOIIHBIE MOIUPHUKALIMY KUCIOPOIA U cepbl. XUMUYECKUE CBONCTBA
cepbl. CepoBOIOpOJI, CTpOEHHE, GU3NUECKUE U XUMUYEeCKHEe CBOMcTBA. OKCHU/IBI Cephl KaK
IIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3NYECKUe U XMMHUYECKHE CBOMCTBA
(oOmme Kak mpeacTaBUTENs Kilacca KMCIOT U cnerduyeckue). XUMUYECKUE PeaKLuy,
JIeKallie B OCHOBE IIPOMBIIIJIEHHOTO CII0c00a NOJTy4eHUs! CepHOU KucnoThl. [Ipumenenue
cepHOM KucinoTsl. Conu CepHON KUCIOTHI, KaueCTBEHHas peaklus Ha cyib(ar-uoH. Haxoxaenue
CEpBI U €€ COCIMHEHUI B IPUPOAE. XUMUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl
COEJIMHEHUSIMU cepbl (KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0
IIPEIOTBPALLEHUS.

OOas xapakTepucTrKa 351eMeHTOB V A-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENIEHN OKUCIIEHUS. A30T, PaCIpOCTpaHEHUE B IPUPOIE, PU3HuecKue u
XUMUYeckue cBoiictBa. KpyroBopoT a3oTa B mpupoje. AMMHAK, €ro (pU3N4ecKue U XMMUYECKHe
CBOICTBA, MoJTydeHue 1 npumenenue. Coyin aMMOHMS, UX GU3NUYECKUE U XMMUYECKUEe CBOICTBA,
npuMeHeHne. KauecTBeHHasl peakius Ha MOHbl aMMOHMsSI. A30THas KUCJIOTa, €€ NOJTydeHHE,
¢du3nyeckre 1 XMMHYECKHE CBOMCTBA (00IIMe KaK MPEICTaBUTEINS Kilacca KUCIOT U
cneunpuyeckue). Micnoap3oBaHne HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAIbHBIX



ynoopenuii. XuMuueckoe 3arpsi3sHeHUE OKPYKAIOIIEH Cpellbl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
TOX/I1, 3arpsiI3HEHUE BO3/1yXa, OYBHI U BOJI0EMOB). Docdop, ammoTponHbie MOAU(UKAITTT
dochopa, pusnueckue u xumudeckue cporictBa. Oxcua pocdopa (V) u dpochopnas xkucnora,
¢bu3nveckre 1 XUMHUYECKHE CBOICTBA, moyueHue. Mconb3oBanue GocdaroB B KauecTse
MUHEPaAJIbHBIX YIOOPEHUH.

O6mas xapakrepuctuka 3neMeHToB |V A-rpynnel. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIICHUS. YTIIEPO/I, aJUIOTPOITHBIE MOIU(PHUKAIINN, PACTIPOCTPAHEHHUE B
npupoie, (GU3NIECKue U XUMUIECKIe cBolicTBa. AncopOrusi. KpyroBopoT yriiepoaa B mpupo/ie.
Oxcunel yriaepona, ux (pu3nuecKkre 1 XMMUYeCKHe CBOMCTBA, AEHCTBUE HA )KUBBIE OPTaHU3MBI,
MOJIy4eHHE ¥ MPUMEHEHUE. DKOJOrHYEeCKUe MPoOJIeMbl, CBSI3aHHbIE ¢ OKcuaoM yriepona (1V),
THIIOTE3a III00ATBHOTO MOTETJICHUs KJIMMaTa, MTapHUKOBBIN 2 dekT. YrompHas KucIoTa 1 e€
CoJH, UX (pM3NYECKHe U XMMHUYECKHIE CBOMCTBA, TOJIydeHHE U IpuMeHeHne. KauecTBeHHas
peaknus Ha KapOOHAT-HOHBI. Mcnonp30Banne KapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPTAaHUMYECKHUX BEIIECTBAX KAK O COSAMHEHUX yriiepoaa
(MetaH, 3TaH, STHIIEH, alleTUJIeH, dTaHOJ, TJIMLEPHH, YKCYCHas KucioTa). [IpupoaHbie
HCTOYHUKHU YIJIEBOJIOPOAOB (Yrojib, MPUPOIHBIN a3, He(Th), MPOIYKTHI UX MEepepadOTKU
(6eH3uH), MX POJIb B OBITY M TPOMBIIIIICHHOCTH. [IoHATHE O OMOTOrHYECKH BaXKHBIX BEIECTBAX:
XKHpax, Oenkax, yriaeBoJlax — M MX pOJIM B )KU3HU YelloBeKa. MaTtepraibHOe eTMHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero gusndeckne u XuMHYECKUE CBOMCTBA, MOTydyeHUE U IPUMEHEHHE.
Coenunenus kpemHus B pupoje. Oouue npeacrabienus 00 okcuae kpemuus (1V) u
KpeMHHEBO# KucioTe. CHIIMKATHI, UX HUCTOIb30BaHUE B OBITY, B MPOMBIILICHHOCTH. Baxuenmme
CTPOMTEIIbHBIE MaTepHAJIbl: KEpaMHuKa, CTEKJIO, IIEMEHT, 0€TOH, Jkene300eToH. [IpobieMbl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTENBHBIX MAaTEPHAJIOB B IOBCETHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

M3y4eHue 00pa3lioB HEOPTAHUYECKUX BELIECTB, CBOMCTB COJITHOM KUCIIOTHI, IPOBEICHUE
KaueCTBEHHBIX peakluil Ha XJIOPUA-HUOHBI U HAOIIOACHNE TPU3HAKOB UX MIPOTEKAHUS, OTIBITHI,
oTpaxaromue Gu3nuecKre 1 XMMUYECKUEe CBOMCTBA FAJIOT€HOB U UX COCTUHEHHM (BO3ZMOXKHO
MCI0JIb30BaHKE BUICOMATEPHAIIOB), 03HAKOMJICHHE C 00pa3liaMy XJIOPUIOB (TaJIOT€HUIOB),
03HaKOMJIEHHE C 00pa3lamMu cepbl U e€ COeTMHEHUSIMH (BO3MOKHO UCIOJIB30BaHUE
BHJICOMATEPHUANIOB), HaOJII0IeHUE Tpoliecca 0OYTIMBaHUs caxapa Mo/l IeHCTBUEM
KOHLIEHTPUPOBAHHOMN CEPHOI KUCIOTHI, H3y4eHHE XUMHUYECKUX CBONCTB pa30aBIeHHON CEpHOI
KHCIIOTHI, MPOBE/ICHNE KAYeCTBEHHON peakluy Ha cylb(aT-uoH U HaOI0ieHne pU3HaKa eé
MPOTEKAaHUS, O3HAKOMIIEHHE C PU3NYECKIUMH CBOMCTBAMU a30Ta, (hocdopa 1 UX coeTMHEHUN
(BO3MOKHO HCIIOJIB30BAHKUE BUICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCPOPHBIX YA0OpEeHUH,
MoJIyueHue, coOupanue, paclo3HaBaHUE U U3y4YeHHUE CBOMCTB aMMHaKa, POBEICHUE
KaueCTBEHHBIX peakluii Ha HOH aMMOHHUS U (hocdaT-HuoH U U3ydeHHE MPU3HAKOB UX
MIPOTEKaHMsl, B3aUMO/IeHiCTBHE KOHLIEHTPUPOBAHHOM a30THON KUCIIOTHI ¢ MEJIbIO (BO3MOYKHO
HCIOJIb30BAHNE BUICOMATEPUANIOB), U3yUEHHUE MOJIeNIell KpUCTAJUIMYECKHUX PEeIIETOK aMasa,
rpaduTa, QpyniepeHa, 03HaKOMIIEHHE ¢ TIPOLIECCOM a/ICOPOLIMU PaCTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MIPOTUBOra3a, MoJydeHne, coonpaHue, paclio3HaBaHUe
U U3y4EeHUE CBOWCTB YTJIEKHCIIOTO ra3a, IpoBeJeHNEe KaueCTBEHHBIX peakifii Ha KapOoHaT U
CHJIMKAT-MOHBI M U3YYEHHE MPU3HAKOB UX MPOTEKAHMUsI, 03HAKOMIIEHHE C TPOTyKIIHEH
CHJIMKAQTHOM MPOMBIIUIEHHOCTH, pellieHHe SIKCIIEpUMEHTAIbHBIX 33/1au 10 TeMe «BaxkHeimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OO01mas XxapakTepUCTUKa XUMUYECKHX DJIEMEHTOB — METAJIOB HA OCHOBAHUU UX
noJioxkeHud B [lepuoanyeckon cucreMe xuMuueckux 3yeMeHToB . . MenaeneeBa u cTpoeHus
atomMoB. CTpoeHHE METAJUIOB. MeTaluindyeckasi CBsI3b U METaJUTMUeCcKasi KpUCTAIIMUeCKast
peméTka. DIeKTPOXUMHUYECKUH Psil HAMPsDKeHUM MeTalioB. Dusnyeckrue U XUMUYECKHE
cBoiicTBa MeTayyioB. OO1Me crocoObl moayyeHus: MetauioB. [loHATHE 0 KOPPO3UH METAILJIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT Koppo3uu. CriiaBsl (CTalb, YyryH, TIOPATIOMUHIMN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[{erounble MeTaIUIBL: TTOJI0KEHUE B [leproanyueckoil cucteMe XUMUYECKHUX 31EMEHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOX/JIeHUE B npupoje. Gusnyueckue u XUuMUIECKUe
CBOMCTBA (Ha IpuMepe HATpus U Kanus). OKCHABI U THAPOKCUIBI HATpUs U Kanus. [[pumenenue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[Ileno4yHO3EMENBHBIE METAIIIIBI MArHUM M KaJbLU: 1TOJ10KeHue B [lepnoanueckoit
cucTtemMe XumMuyeckux aneMeHToB /. . MeHneneeBa, CTpOEHUE UX aTOMOB, HAXOK/ICHUE B
npupoe. PU3N4YecKre U XUMUYECKHE CBOMCTBA MAarHus U Kajbls. BaxkHelmme coequHeHns
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMIL: IostokeHue B [leproanyueckoii cucteMe XMMU4IecKux 3neMeHToB [l H.
MenneneeBa, CTpO€HHUE aTOMa, HAXOXKACHUE B TIpupoae. DU3ndecKkue 1 XUMHUIECKHE CBOMCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Keneszo: nmonoxenue B [leproanueckoit cucreMe XuMuyeckux snemMenToB /1. U.
MenpeneeBa, CTpOCHHUE aTOMa, HAXOXKACHHUE B TIpupoie. Pu3ndecKre 1 XMMHUIECKHE CBOMCTBA
xene3a. Oxkcuabl, TUApPoKcuab! U cosm xkenesa (1) u xenesa (I11), ux cocras, cBoiicTBa U
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMi METAJJIOB U CIIJIaBOB, UX (PU3MUECKUMH CBONCTBaMHU,
U3YYEHUE Pe3yabTaTOB KOPPO3UU METAIJIOB (BO3MOYKHO HCIIOJIb30BaHUE BUACOMATEPHUATIOB),
0COOCHHOCTEH B3aUMO/ICHCTBUS OKCH/IAa KaJIbIUs U HATPUS C BOJON (BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATEPHUAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIecca TOPEHUS Kelle3a B
KHCTI0po/ie (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX peaklUii Ha MOHBI: MATHUS, KAJIbLIMA, aTFOMUHUS, IUHKA, xene3a (1) u sxene3a
(1), meau (1), HabmroAEHNE M OTIMCAHHUE MTPOIECCOB OKPAIIMBAHKS [JITAMEHH HOHAMU HATPHS,
KaJusl ¥ KaJlblKsl (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), HCCIeI0BaHNE aM(POTEPHBIX
CBOWCTB FMJPOKCH/Ia aJJFOMUHUS U THAPOKCUIA LIMHKA, PELIEHNUE SKCIIEPUMEHTAIbHBIX 33/1a4 10
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa 1 maTepuaibl B HOBCEAHEBHOM )KM3HU YellOBEKa. be3onacHoe ucnoib30BaHue
BEIIECTB M XUMUYECKHX peakiuii B ObITy. [lepBas moMoIs npu XUMUYECKUX 0KOTraxX U
OTpPABJICHUSIX.

XUMUYECKOe 3arps3HeHUE OKPYXKAIOIel cpebl (mpeaenbHas JoMmycTUMasl KOHIIEHTPAIIHs
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKJIO, CTJIaBbl METAJUIOB, TIOJTUMEPHBIE MaTEPHAIIBI).

Mescnpeomemmuoie céazu

Peanuzarust MexXnpeAMETHBIX CBA3EH NP U3yYEHUN XUMUU B 9 KJlacce OCYyIIEeCTBISIETCS
4yepes UCIOJIb30BaHKEe KaK OOIINX €CTeCTBEHHO-HAYUYHBIX TOHATHH, TaK U IOHATHUH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAyYHOTO LIUKIIA.



OOmu1re ecTecTBEHHO-HAYYHbIEC MOHATHUS: HAYYHBINH (DaKT, THIIOTE3a, 3aKOH, TEOPUS,
aHaJN3, CUHTE3, KiIacCH(UKaLus, TEPHOANYHOCTD, HAOII0IEHUE, SKCIICPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

®dwusuKa: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIBI,
PaZv0aKTUBHOCTh, MOJIEKYJIA, JEKTPUUECKHI 3apsill, IPOBOAHUKH, MTOTYITPOBOIHUKH,
TMAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEN0, 00BbEM, arperaTHoe COCTOSIHUE BELIeCTBa, ras,
pacTBOp, paCTBOPHUMOCTbD, KPUCTAITUIECKAs! PEHIETKA, CIUIABBI, (PU3UYECKUE BEITMIUHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Bbuosnorus: ¢porocunTes, npixanue, Ouochepa, IKocucreMa, MUHEpaJIbHbBIE YI0OpeHNUS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIBI, TOPHBIE TIOPOJIbI, TIOJIE3HBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHUS IPOIPAMMbI OCHOBHOT'O 00I11ero 00pa3oBaHus
JOCTUTAIOTCS B X0/1¢ OOYUCHHSI XUMHUH B IMHCTBE y4COHON M BOCITUTATEIILHOM JEATEIILHOCTH B
COOTBETCTBUU C TPAIUIIMOHHBIMU POCCHUCKUMHU COIMOKYIBTYPHBIMU U TyXOBHO-
HPaBCTBCHHBIMH [ICHHOCTSIMH, IIPHHATHIMH B OOILIECTBE MPABUIAMU U HOPMaMH TIOBEACHHS U
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOIIO3HAHMS, CAMOPA3BUTHS M COIMATM3ALIH 00yYarOIINXCSL.

JIMYHOCTHBIE PE3YNBTAThl OTPAKAIOT TOTOBHOCTh O0Y4YAIOIIUXCSl PYKOBOJICTBOBATHCS
CHCTEMO¥ MO3UTUBHBIX IIEHHOCTHBIX OPUCHTAIIMN U PACIIUPEHHE OMBITA JICATSILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IECHHOCTHOTO OTHOIIICHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACJICIMIO0, TOHUMAaHHSI 3HAYCHHSI XUMUYECKOW HAyKH B )KU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHOM HH(POPMAIIHEH O MePeIOBBIX JOCTHKECHHUIX U OTKPBITUIX
MHUPOBOI U OTEYECTBEHHOW XUMHIH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJICTABICHHS O COIUATIBHBIX HOPMAX M MPaBHIaX MEKIMYHOCTHBIX OTHOIIICHUH B
KOJUIGKTUBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOH,
y4e0HO-HCCIIeIOBATENILCKO, TBOPUECKOI U IPYrUX BHIAX JACATEIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HOI COBMECTHOM JESTEIFHOCTH TP BHINOJHEHHN Y4eOHbIX, IO3HABATEIBHBIX 33124,
BBITIOJTHCHUY XUMHYECKUX IKCIIEPUMEHTOB, CO3aHHU Y4eOHBIX IPOCKTOB, CTPEMIICHUS K
B3aMOIIOHUMAaHHIO M B3aHMOIIOMOIIIY B MIPOLIECCE ATOH YueOHOM NeITeTbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE TOBEICHHE M IIOCTYIIKH CBOUX TOBAPHUILEH C MO3UIMN HPABCTBEHHBIX U
HPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHYECKHE TPEICTABICHUS O BEIECTBE M XUMHYCCKON PEaKIIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIISIONINE OCHOBY IS
HNOHMMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MUPA, IPEACTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPO/IbI, B3AHMOCBS3SX YEJIOBEKa C IIPUPOIHOI Cpeioi, 0 posin
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

M03HABATEIIbHBIC MOTHUBBI, HAMIPABJICHHBIC HA MOJTyYCHHE HOBBIX 3HAHHI 110 XUMHUH,
HEOOXOIMMBIE JUIsl 00BSICHEHHUS HAOMIOaeMbIX MIPOLIECCOB U SBJICHHUH, IO3HABATEIBHOM,
UH()OPMAIMOHHON U YUTATEIBCKON KYJIbTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIILHOM pabOThI
C y4eOHBIMHU TEKCTaMH, COPABOYHOI JINTEPATYPOU, TOCTYITHBIMU TEXHHYESCKUMHU CPEICTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpEC K 00YYSHHUIO U MMO3HAHUIO, JTF0003HATEIBHOCT, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOESKTHOM 1 MCCIIE0BATENbCKOM EITEIEHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHHE [IEHHOCTH )XKM3HU, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 37I0POBBIO,
YCTaHOBKH Ha 3I0pOBBIi 00pa3 )KW3HHU, 0CO3HAHUE TOCIIEACTBII U HETIPUSATHE BPEIHBIX
NpUBBIYEK (YIOTPEOICHUS aJKOTOJIsI, HAPKOTHKOB, KYPEHHS), HEOOXOJMMOCTH COOTIOICHUS



MIPaBWII OE30TIACHOCTH MPHU OOPAIICHUH ¢ XUMHYECKUMHU BEIIECTBAMH B OBITY U peallbHOM
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUICCKOMY U3yUSHHIO IPpo(deccuil u Tpyia pa3IndyHOro poJia, YBaXKCHHE K
TPYLy U pe3yJabTaTaM TPYJ0BOM JACATEIHHOCTH, B TOM YHCII€ HA OCHOBE MPUMEHECHHUS
MPEIMETHBIX 3HAHUH 110 XUMHHU, OCO3HAHHBIN BEIOOP WHIUBUIYAILHON TPACKTOPHH
MPOIOJDKEHHS 00pa30BaHUsI ¢ YUETOM JJUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHH,
0O0IIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIENIHOM MPo(eCCHOHABHON AEATEIBHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTMYECKH 11e71ec000pa3HOe OTHOIIEHHE K IPUPOAE KaK HCTOYHMKY )KU3HU Ha 3eMIle,
OCHOBE €€ CyILleCTBOBaHNS, IOHUMaHUe [IEHHOCTH 3/10pOBOT0 U 0e30macHOro oopasa KHU3HHU,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 37I0POBBIO,
OCO3HAHHE LIEHHOCTHU COOJIIO/IEHUS TPABHJI OE3011aCHOTO MOBEACHUS PU paboTe C BEIIECTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MIPUMEHSTH 3HAHMUSI, TIOTyJaeMbIe TIPU U3yICHUU XUMUH, IS PEIICHHS
3a7a4, CBA3aHHBIX C OKPYKAOIIEH MPUPOJHON CPENOM, JIJISl MOBBIIECHUS YPOBHS SKOJIOTUYECKON
KYJbTYpbI, OCO3HAHUS TJI00ATTLHOTO XapaKTepa SKOJIOTHIYECKUX MPOOJIEM U MyTeH MX PEIICHUS
MOCPEJCTBOM METOJIOB XUMHH, SKOJIOTUYECKOTO MBITIUICHHS, YMEHHUS PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocTaBe MeTanpeaMeTHBIX Pe3yIbTaTOB BBIACISAIOT 3HAYUMBIE U1 (GOPMHUPOBAHUS
MHPOBO33pEHHUS 00IIIeHAYYHbIE TIOHATHSA (3aKOH, TEOpHUs, TPUHLIUII, TUIIOTE3a, (PaKT, cucTema,
MIPOLIECC, IKCIIEPUMEHT U JPYroe€. ), KOTOPBIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeaIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM U3 ATHX MPEAMETOB (POPMHUPOBATH NMPEACTABICHUE O
L[EJIOCTHOM HayYyHOU KapTHHE MUpa, U YHUBEpCcalbHbIe yueOHbIE AeHCTBUS (ITO3HABATENbHEIE,
KOMMYHHUKATHBHBIE, PETYISITUBHBIC), KOTOPbIE 00ecreunBaoT (GopMUpPOBaHHE TOTOBHOCTHU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUS UCIIOJIB30BATH MPUEMBI JIOTUYECKOTO MBILUICHHS TP OCBOSHUHU 3HAHMIA:
PacKpbIBaTh CMBICII XUMUYECKUX MOHATHH (BBLACTATH UX XapaKTepHbIe IPU3HAKH,
yCTaHABIUBATh B3aMMOCBSA3b C IPYTUMU MOHITHIMH ), UCTIOJIH30BATh MOHATHUS ISl OOBSICHEHUS
OTIIENbHBIX (PAKTOB U SBIICHUI, BHIOMPATh OCHOBAHUS M KPUTEPHH IS KiIacCU(UKALIUN
XUMUYECKUX BEUIECTB U XMMUYECKUX PEAKIINi, YCTaHABIUBATh IPUUUHHO-CIEACTBEHHBIE CBS3U
MeXAy 0O0BEKTaMHU U3yYEHHs], CTPOUTD JJOTHUECKUE PACCYKIEHUS (MHIYKTHUBHBIC, CIYKTUBHBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yMEHHE MPUMEHSTH B MpoIiecce MO3HAHMS MOHATHS (MIPEAMETHBIE U METalpeIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIONB3yEeMbIE B XUMUU, TIPEOOPa30BHIBATH IIUPOKO
MpUMEHsIeMbIe B XUMUU MOJICTbHBIE MPEICTaBICHUS — XUMUYECKUH 3HAK (CUMBOJI DJIEMEHTA),
XuMHuueckas (opMmyna v ypaBHEHHUE XUMUYECKOHN PEaKIuu — MPU pPelIeHUH yueOHO-
[MO3HABATENbHBIX 33/1a4, C YUETOM 3TUX MOJIEIbHBIX MPECTABICHUN BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHbIE MPU3HAKH U3y9aeMbIX 00bEKTOB — XUMUYECKUX BEUIECTB U
XUMHYECKUX PEaKIUi, BBISBIISTH 00I1E 3aKOHOMEPHOCTH, PUINHHO -CJIE/ICTBEHHBIEC CBS3U U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHE HCIOJIb30BaTh MMOCTABJICHHBIC BOMIPOCHI B KAYECTBE HHCTPYMEHTA TTO3HAHUS, a
TaKXKe B KAYECTBE OCHOBBI ISl (DOPMUPOBAHUS TUIIOTE3HI 110 TPOBEPKE MPABHILHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MPUOOpPETEHUE OIBITA 0 MIAHUPOBAHUIO, OPTAHU3AIUY U TIPOBEJICHUIO YICHUYECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOATh 32 XOJI0M MPOIecca, CAMOCTOSITEIBHO MMPOTHO3UPOBATH €TO
pe3ynbTat, GOpMyYINPOBATH 0OOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO OTIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOMPATh, AHATU3UPOBATh U HHTEPIIPETUPOBATh MHPOPMAIIHIO Pa3IMIHBIX BHJIOB
1 (GOpM MpeICTaBICHHS, IOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJISIpHAS JIUTEpaTypa
XHUMHYECKOTO COJICP’KaHUs, CIIPABOYHBIE TIOCOOUs, pecypchl UHTEepHETa), KPUTUYECKU
OIICHUBATH MMPOTUBOPECUYUBYIO U HEJJOCTOBEPHYIO NH(OPMAIIHIO;

YMEHHE MPUMEHSTh PA3JINYHBIC METOIBI U 3aIIPOCHI IIPH IMOUCKE U 0TOOpE HHDOpMAIHH U
COOTBETCTBYIOMINX JTAHHBIX, HEOOXOUMBIX TSI BHITIOJTHEHUS YI€OHBIX M MIO3HABATEILHBIX 33124
OTIpENIEIEHHOTO THIIA, TPUOOPETEHHE OTIBITA B 00JIACTH UCTIOIH30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIQJICHUE KYIbTYPOU aKTUBHOTO MCTIOIB30BAHUS PA3THIHBIX
MTOUCKOBBIX CHCTEM, CAMOCTOSITEIILHO BRIOMPATH ONTUMAIBHYIO ()OPMY MPEACTABICHUS
MH(OPMAIIMY ¥ WILTFOCTPUPOBATH PeIllaeMble 3a/1a4M HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE MCII0JIb30BaTh M aHAJTM3UPOBATH B IpoIiecce yIeOHOM U MCCIIeI0BAaTENbCKOM
JESITeLHOCTH HH(MOPMAIIHIO O BIMSHHH TPOMBIIIIICHHOCTH, CEJTLCKOTO X031CTBA U TPAaHCTIOPTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUS 33/1aBaTh BOMIPOCHI (B X0JIe Arasiora U (WjK) TUCKYCCHUH) TIO CYIIIECTBY
o0cyxaaemMoii TeMbl, (GOPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCUTENIHHO BBITIOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS IPEACTABIATE NOJYyYSHHbIE PEe3YyIbTAaThl IO3HABATENLHOM JESTEIbHOCTH B YCTHBIX
Y IUCBMEHHBIX TEKCTaX; JIeJaTh MPE3EHTALMIO PE3YIbTATOB BBIIIOJIHEHUS XUMUYECKOTO
JKCIEepUMEHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOM PabOTHI MO UCCIIEIOBAaHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

yYMEHHUsI y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIBHON U
HCCIIEIOBATENIbCKON AITEIbHOCTH IPH PEIIEHUH BO3HUKAIOIIUX MTPOOJIeM Ha OCHOBE y4éTa
OOLINX UHTEPECOB U COTIIACOBAHMSI MO3UIUH (00CYXKAeHUs, 0OMEH MHEHHUSIMH, «MO3TOBBIE
IITYPMBI», KOOPJIMHAIMS COBMECTHBIX JIEHCTBUM, ONIPE/IeTICHIE KPUTEPHUEB 10 OLIEHKE KauyecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIEe YUeOHbIe AelicTBHUS:

YMEHHE CaMOCTOSATEIHHO OMPEAEIATH 1IeNU AeSITebHOCTH, TNIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJHUPOBATH U MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIESATEIILHOCTD, BHIOUPATh
Haubonee 3 pexTuBHBIE CIOCOOBI pelIeHNs YIeOHBIX U MO3HABATEIbHBIX 33134,
CaMOCTOSITEIBHO COCTABJIATH UITU KOPPEKTHUPOBATH MPENIOKEHHBIN allTOPUTM JEHCTBUI TPU
BBITIOJTHEHUH 33/IaHUH C Y4ETOM MOJTyYeHHs] HOBBIX 3HaHUN 00 M3yuyaeMbIX 00BEKTaxX —
BEII[ECTBAX U PEAKIIHIX, OLIEHUBATh COOTBETCTBUE MOTYYEHHOTO Pe3yNbTaTa 3asBICHHOM 11Ty,
YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIpe/jlaraeéMble B YCIIOBUHU 3aJJaHHMA.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe nmpeaMeTHBIX pe3yabTaTOB 10 OCBOEHUIO 00s3aTEILHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOH (hefiepanbHON padoueil mporpaMMoid, BBIICTSIOT: OCBOCHHBIE



00y4aromuMuCs HayyHbIe 3HAHHsI, YMEHUS U CIIOCOOBI IEHCTBUH, CrICU(PHUECKIE IS
peaMeTHOH 001acTu «XUMHUsDY, BUBI ACATEIBHOCTH 110 TOTy4E€HUIO HOBOTO 3HAHUS, €r0

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K konmy o0y4enus B 8 ki1acce rnpeIMeTHbIe pe3ylIbTaThl Ha 0A30BOM YPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSATHI: aTOM, MOJIEKYJIa, XUMUYECKUN
3JIEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECh (OTHOPOIHAS U
HEOTHOPOAHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs K MOJICKYJISTpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JI0JIs1 XUMHUYECKOTO
3JIeMEHTa B COCIMHEHUH, MOJISIPHBIA 00bEM, OKCHJI, KUCIIOTa, OCHOBAHHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETICHb OKHCIICHUSI, XAMUYECKasl PeaKius, KI1acCu(pUKaIIHs
peaKIHii: peakuy COSAMHEHUS, PEAKIIUU PA3JI0KEHUs, PEAKIINU 3aMEICHHS, PeaKIIIU
o0MeHa, 9K30- ¥ SHJIOTEPMHUECKHE PEAKIIUH, TETUIOBOM 3((EKT peakiuu, apo aToma,
AJIEKTPOHHBIN CJIOW aToMa, aTOMHAasi OpOUTallb, paJNyC aTOMa, XUMHYECKasi CBA3b,
TIOJISTPHAST ¥ HETIOJISIpHAsl KOBAJIEHTHAs CBsI3b, MIOHHAS CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX MTOHATUH U IPUMEHSATH 3TH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCTIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY TSI COCTABJICHHS (DOPMYIT BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIETSATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, CTETICHb
OKHCJICHUS SJIEMEHTOB B OMHAPHBIX COEAMHEHUAX, IPUHATIC)KHOCTh BEILIECTB K
oTpeaeEHHOMY KJIacCy COeMHEHHM 1o popMynam, BUI XUMUYECKON CBA3H
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbich [lepronnueckoro 3akoHa J[. 1. MenneneeBa: 1eMOHCTpUPOBATH
[TOHMMAaHHE MTEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX
nosnoxenus B [lepuoauueckoil cucreme, 3aKOHOB COXPAaHEHHUs MAacChl BELLIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;
OTHCHIBATh U XapaKkTepu30BaTh TabauuHyo Gpopmy [lepronndeckoii cuctembl
XMUMHUYECKUX JIEMEHTOB: pa3IniaTh MOHITUS «TJIaBHas noarpymnmna (A-Tpymnmna)y» u
«ioboyHas noarpynna (b-rpymnmna)», manbie 1 0oJbIINE TEPHO/IbI, COOTHOCUTH
o0o03Ha4YeHusl, KOTOpble UMetoTces B Tabnue «lleproanueckas cucrema XuMHUYECKUX
anemenToB JI. 1. MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XMUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij Aapa, oOlIee Ynucio AEeKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATH XUMHUUYECKUE IIEMEHThI, HEOPTraHUYECKUE BEIIECTBA, XUMUUYECKUE
peakiuu (Mo YUCIy ¥ COCTAaBY YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, MO TEIJIOBOMY
sbdexry);

XapaKTepr30BaTh (OMUCHIBAThH) OOIINE XMMHUYECKHE CBOMCTBA BEIIECTB PA3TUUYHBIX
KJIaCCOB, MOATBEPK/1asl OMMCAHUE TPUMEPAMHU MOJIEKYIISIPHBIX YPaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOI'O COCTAaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJTIF0 XMMHYECKOTO dIeMeHTa 1o GopMysie COSIMHEHHSI, MACCOBYIO JIOJIIO BEI[ECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



IIPUMEHSTH OCHOBHBIE OII€pallM MBICIUTENBHON AEATENBbHOCTH — aHAIU3 U CUHTE3,
cpaBHeHHe, 0000IIeHNEe, CUCTEMATH3AIHIO, KIacCU(UKAIINIO, BBISBICHUE IPHYUHHO-
-CJIEZICTBEHHBIX CBS3€M — I M3YUYECHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKLIMM,
€CTECTBEHHO-HAY4YHbIE METO/Ibl I03HAHUS — HA0JII0/IEHUE, U3MEPEHUE,
MOJIETMPOBAHNUE, SKCIIEPUMEHT (peabHbIN U MBICIIEHHBIH);

CJIEZIOBATh MPaBUIIaM TI0JIb30BAHUS XUMHUYECKOW TIOCYI0N U TAOOPATOPHBIM
00opyI0BaHKEM, a TAK)KE IPaBUIIaM OOpAIICHHUs C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIUSMU TI0 BBIIIOJHEHHIO Ja00PATOPHBIX XUMHUYECKUX OTIBITOB TI0 TIOTYIECHUIO
1 cCOOMPaHMIO ra3000pa3HBIX BEMIECTB (BOJAOPOIA U KHCIOPOIa), IPUTOTOBICHUIO
pacTBOPOB C ONMPENETEHHON MAaCCOBOM JOJIEN paCTBOPEHHOTO BEIIECTBA, INIAHUPOBATh
Y IPOBOAMTH XUMHUECKHE IKCIIEPUMEHTHI 110 Paclio3HABAaHUIO PACTBOPOB IIe0ouei U
KHCJIOT C IOMOIIIbIO MHAUKATOPOB (JIAKMYC, PeHOIPTaNEenH, METUIIOPAHK U JIPYTHE).

K xoH1y 06ydyenust B 9 kjacce npeIMeTHbIE Pe3y/IbTaThl HA 0230BOM YPOBHE JOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHUM 2JIEMEHT, aTOM,
MOJIEKYJa, NOH, KAaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTH,
ANIEKTPOOTPHUIATENEHOCTD, CTENIEHb OKUCICHUSI, XUMUYECKasl PEaKIMsl, XUMUUecKast
CBSI3b, TEIJIOBOM 2PPEKT peakluu, MOJb, MOJISIPHBIN 00BEM, PacTBOP, IIAEKTPOJIUTHI,
HERJIEKTPOJIUTHI, ANEKTPOIUTHYECKAs TUCCOIMALINS, PEAKIIMK HOHHOTO 0OMEHa,
KaTaJau3aTop, XMMUYECKOe paBHOBeCHE, OOpaTUMble U HEOOpaTHUMbIE PEAKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, OKHUCIUTEIb, BOCCTAHOBUTENb,
OKHCJICHHE ¥ BOCCTAHOBJICHUE, AJTIOTPOIHUS, aM(pOTEPHOCTh, XUMUYECKAs CBA3b
(KoBasieHTHas1, HOHHAs, METAJUIMYECKas ), KpUCTaUTnYecKasi pemeéTKa, Koppo3us
METaJIJIOB, CIIJIaBbl, CKOPOCTh XUMUYECKOU PEaKIUH, MPeIeabHO JOMyCTUMAs
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUN U IPUMEHSTH 3TU
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIO0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJIsl COCTaBJIeHUs! ()OPMYJI BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeINIATh BaJCHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX 3JIEMEHTOB B
COEIMHEHUSX PA3IMYHOTO COCTaBa, MIPUHAIICKHOCTh BEIIECTB K OMPEAeIEHHOMY
KJIacCy coelMHeHUH no (GopmMynaM, BUJ XUMUYECKOH CBsI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTaJinyeckasi) B HEOPraHM4eCKUX COSTUHEHHX, 3apsi/i MOHA [0 XUMUYECKOU
(bopmyIe, XxapakTep cpelibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTMHEHUH, TUII
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpbiBaTh cMbIcl [lepuoanueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro NOHMMaHUe: OMUCHIBATh U XapaKTepu30BaTh TabnuuHyo Gopmy [leproaundeckoit
CHCTEMBbl XMMHUYECKHX 3JIEMEHTOB: pa3inyaTh HOHATHS «TJaBHas noarpymnmna (A-
rpymnmna)» u «noboynas noarpynna (b-rpymnmna)», Masnsie 1 OoJbIIne MEPHOADI,
COOTHOCHUTH 0003HAYEHMs, KOTOPbIE UMEIOTCS B IEPUOINIECKOM TabHIIe, C
YHMCJIOBBIMM XapaKTEPUCTUKaMHU CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsia sapa, oolIee YKCIo EKTPOHOB U paclpeeieHne UX M0 IEKTPOHHBIM CII0sM),
OOBSICHATH O0IIIHE 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB JIEMEHTOB U UX
COEIMHEHUH B Mpeenax MajblX IEPUOIOB U IVIABHBIX MOATPYII C YUETOM CTPOECHHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMUYECKHE IIEMEHTBI, HEOPTaHMUECKUE BEIECTBA, XUMHUUECKUE
peakuu (10 YMCITy U COCTaBy yYacTBYIOIINUX B PEAKIIMU BEIIECTB, 110 TEIIOBOMY

3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapaKTepu30BaTh (ONMUCHIBATH) OOLIHNE U CIICHU(PHUECKIE XUMUYECKHE CBOMCTBA
MIPOCTHIX U CJIOXKHBIX BEUIECTB, MOATBEPKIast ONIMCAaHUE IPUMEPAMH MOJICKYJISIPHBIX U
WOHHBIX YPABHCHHUI COOTBETCTBYIONIUX XUMUYECCKUX PEAKIUH;

COCTaBJISITh YPABHEHUS SJIEKTPOJUTUYECKON TUCCOUMAIIMU KUCIIOT, IEI0YEN U COJIEH,
MIOJIHBIE M COKpAIIEHHBIC YPaBHEHUS peaKIiii HOHHOTO OOMEHa, YpaBHEHHS PEaKIINH,
MOITBEPKTAIOIINX CYIIECTBOBAHNE T€HETUYECKOM CBSI3U MEX/TY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKpBIBaTh CYIMIHOCTh OKUCIUTEIEHO-BOCCTAHOBUTEIIFHBIX PEAKIIHIA MOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT UX CTPOEHHUS, BO3MOXHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYMCIIATH OTHOCUTENEHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMHYECKOTO AIIEMEHTa 10 (hopMYyIie COSTMHEHNS, MACCOBYIO JIOJTIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

COOIFOIATh TIPaBHJIA MTOJIE30BAHMS XUMHUYECKON TIOCYION U TAOOPaTOPHBIM
000pyI0BaHMEM, a TAKXKE TPaBUIIa OOPAIICHHUS C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIHSMU TIO BBITTOJTHEHHUIO TA00PATOPHBIX XUMHUYECKUX OTIBITOB TIO TIOJTYICHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEaKLUH, MOATBEPKAAIOIINE KaYECTBEHHBIN COCTAaB Pa3IMYHbIX BELIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHUA-, OpOMUI-, HOAHI-, KapOOHaT-, hocdart-,
CWIIMKAT-, CylIb(aT-, TUAPOKCUI-UOHBI, KATUOHBI AMMOHUS M HIOHBI U3Y4YE€HHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MIPUMEHSTh OCHOBHBIE OTIEpaIlMi MBICIUTEIBHON AEATEIbHOCTH — aHAIN3 U CUHTE3,
cpaBHEHHE, 0000IIeHIE, CUCTEMATU3AIINIO, BHISBIICHHE IPUYHHHO -CJIEICTBEHHBIX
CBSI3€H — /1711 U3y4EHUS CBOICTB BEIIECTB U XUMUYECKHX PEaKIlHii, €CTeCTBEHHO-
Hay4yHbI€ METO/IbI IO3HAHUA — HAOII0ACHHUE, U3MEPEHHE, MOACITUPOBAHUE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoTsbI
Paznean 1. IllepBonayanbHble XUMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
BemectBa 1 xuMu4yeckue bu6moreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6
00 oxcruaax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [JOK
' U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Paznean 3. Ilepuoanyeckuii 3axkon u Ilepuoguyeckasi cucrema xummuieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
31 [Iepnoanueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
XuMudeckasi CBS3b.
3.2 OKHCIIUTEIBHO- 8 1 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKITUN
bu6moreka [IOK
Hroro o paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubmorera [JOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4
I[TPOI'PAMME
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
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YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., AkimoHepHoe o0miectBo «3matenbeTBo
«IIpocsewenue»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., AkurionepHoe o611ectBo «M3narenscTBo
«IIpocBenieHue»

JlunakTuueckue MaTepualibl o XuMuu 8-9 knacc.

KoHTposnbHBIE ¥ caMOCTOSITENIbHBIE PA0OTHI 0 XUMHH 8 KIIacc.

KOHTpOJ'II)HI)IG H CaMOCTOATCIIbHBIC pa6OTBI 110 XUMHH 9 Kjacc.

METOANYECKHUE MATEPHUAJIbI JISA YUYUTEJISA
PaGouune nmporpammer

Meronnueckoe mocodue mo XuMuu 8 Kiracc
Metonnueckoe mocodune mo XuMuu 9 kmacc

COOpHUK 33/1a4 U yIPaKHEHUH



HU®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mnorexa IIOK



