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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XuMHUH Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUIM K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHOM IPOTPaMMBbI
OCHOBHOTO 00111eT0 00pa3zoBanus, npeacraBieHHbXx B @I'OC OO0, a Takke Ha OCHOBE
dbenepanbHOi pabodeil mporpaMMbl BOCTIMTAHKS M C YIETOM KOHIICTIIIMH TPETIOAaBaHuUs
yuebHOro mpeamera «Xumus» B 00pa3oBaTeNbHBIX oOpranmzanusx Poccuiickoi
denepanum.

[Iporpamma 1o XWMHHM MaéT TMPEACTaBICHUE O MENsIX, OOmed cTpaTernu OO0ydeHUs,
BOCITUTAHUS U PA3BUTHUSL 00YUAIOIIUXCS CPEICTBAMHU yueOHOTO MpeAMETa, YCTAaHABIUBACT
00s13aTeIbHOE TMPEIMETHOE COJIEp)KaHKe, TMPETyCMaTPUBACT paCIpEeiCHUe €ro Io
KJIaccaM U CTPYKTYpHUPOBAHUE IO pa3jieiaM U TeMaM MPOTrpaMMBbl IO XUMHH, ONPEICIIIeT
KOJIMYECTBEHHbIE W KayeCTBEHHBIE XapaKTEPUCTUKHU COACP)KAHUSA, PEKOMEHIYEMYIO
MOCJIEIOBATEIHLHOCTD U3YyUEHUS XUMUU C YUETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTMKM Y4YeOHOTO TMpolecca, BO3PACTHBIX OCOOCHHOCTEM OOydYaroluxcs,
OTIpE/ICNIsICT BO3MOXKHOCTU TpeaMeTa ISl peanu3alud TpeOOBaHWM K pe3ylbTaTam
OCBOGHHUSI OCHOBHOW 0O0pa30BaTEeNbHOM NPOrpaMMBI Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, a TakKe TpeOOBaHUMN K pe3ysibTaTaM OOy4YeHHUs XMMHUU Ha YPOBHE Iiejei
M3Y4YCHUS TIpeAMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM JESATEILHOCTH
00y4aroIIerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

3HaHHE XUMUU CIIYKUT OCHOBOM J1s1 GOPMHUPOBAHUSI MUPOBO33PEHUS 00YUaIOLIETrocs, €ero
NpEICTaBICHUN O MaTepUaIbHOM €AMHCTBE MUPA, BAXHYIO POJIb UTPAIOT (POpMHUpyEMbIe
XUMUEN TPENCTABICHUS] O B3aUMONPEBPALIEHUAX IHEPTruU U 00 SBOJIIOLUMU BEILECTB B
MPUPOE, O MYTIX pelIeHUs II100aNbHbBIX NPO0JIEM YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA
— CBIPbEBOM, IHEPreTUYECKOM, MHILEBOW M HKOJOTMYECKO Oe30macHOCTH, MpodseM
31paBOOXPaHEHUS.

H3yuenue xumuu:

CIOCOOCTBYET peain3aIiii BO3MOXXHOCTEH JIsi caMOpa3BUTHsI U (DOPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 00111el U PYyHKIIMOHAILHONU IPaMOTHOCTH;

BHOCHT BKJIaJ] B ()OPMUPOBAHHE MBILIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaroImxcs,

HABBIKOB HX CaMOCTOSATEIBHOW YYCOHOH JEATEIBHOCTH, OKCIICPUMCHTAIBHBIX U
HCCIICIOBATEIIbCKUX YMEHUW, HEOOXOIMMBIX KaK B ITOBCEAHCBHOW JKW3HU, TaK U B
poheCCHOHAIBHON JISITEIIbHOCTH;



3HAKOMHUT CO CHenu(PUKON HAyYHOTO MBIIIUICHHS], 3aKJIaJIbIBAET OCHOBBI IEJTOCTHOTO
B3IJIsi71a HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAOM
B (h)OPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YyUYarOIINXCS;

crocoOCcTByeT (OPMUPOBAHHUIO IICHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HAHUAM, K TPHUPOJE, K YETOBEKY, BHOCHUT CBOW BKJaJ B 3KOJOTHUYECKOE 0Opa3OBaHHE
0o0yyarommxcs.

JlanHble HampaBjieHHUS B OOYyYEHUH XUMHH OO0ECIEUMBAIOTCS CIEUU(UKON COIEpKAHUSI
y4eOHOTO MpeaAMeTa, KOTOPBIM SIBJISETCS MeJarorndecky aJanTHPOBAaHHBIM OTPaKEHUEM
0a30BOI1 HAYKM XUMHH HA ONIPEICIEHHOM 3Tare €€ pa3BUTHS.

Kpr XMMHH Ha YPOBHC OCHOBHOI'O 06H1€I‘O O6pa3OBaHI/ISI OpPUCHTHUPOBAH Ha OCBOCHHUC
O6yUIaIOH_II/IMI/IC$I CUCTCMbI TIICPBOHAYAIBHBIX MMOHSITHH XUMHUHU, OCHOB HCOpFaHH‘IeCKOﬁ
XUMHUHN U HCKOTOPBIX OTACIIbHBIX 3HAYMMBbIX MOHSITHHI OpFaHPI‘IeCKOfI XUMMHU.

CrpykTypa coaepKaHus MPOrpaMMbl MO XHUMHH C(OPMHUPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona k €€ wusydeHuto. ColepkaHMe CKJIaAbIBACTCS M3 CUCTEMbl IOHATHH O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHM O XuMudeckoi peakuuu. O6e
3TU CUCTEMBI CTPYKTYPHO OPraHM30BaHbI IO MPUHILHUILY IOCJIEI0BATEIBHOIO Pa3BUTHSA
3HAHUI HA OCHOBE TEOPETUUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;
— Ilepuonnueckoro 3akona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;
— YYEHHA O CTPOEHHM aTOMa U XMMHUYECKOM CBS3H;

— TPEACTaBICHUM 00 IEKTPOJIUTHUECKON JUCCOIMALIUM BEIIECTB B paCTBOPAX.

TeopeTndyeckne 3HAaHUS PACCMATPUBAIOTCA HAa OCHOBE DMIIMPUYECKU IIOJIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCA MOCJIEIOBATEIBLHO OT OAHOTO YPOBHS K JIPYyromy,
BBIMIOJIHSISL  (DYHKUMKM OOBSICHEHUS W  MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS H
BO3MOKHOCTEWN MPAKTUYECKOTO IPUMEHEHHS U TIOJIYYEHUS U3y4Ya€MbIX BEILIECTB.

OcBoeHHME TporpaMMbl IO XHUMHH CIOCOOCTBYET (HDOPMUPOBAHUIO TMPEJCTABICHUS O
XMMHUYECKON COCTABIIOLICH HAYYHOW KapTHUHBI MHUPA B JIOTUKE €€ CUCTEMHON NPUPOJBIL,
LIEHHOCTHOT'O OTHOIICHUS K HAYYHOMY 3HAHUIO U METOJIaM IO3HaHUs B Hayke. M3yuenue
XUMUU TIPOUCXOIUT C MPUBJICUCHUEM 3HAHUM U3 paHEee W3YUYCHHBIX YUCOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 knacce» u «Pusmnka. 7 Kiacey.



[Tpu u3yyeHNn XUMUHU MIPOUCXOIUT POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HAYKH KaK
00JacTU COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTUUECKON JEATEIbHOCTH YEIOBEKAa U Kak
OJIHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI.

3aoaua yueonozo npedomema coctouT B (POPMUPOBAHUM CUCTEMbI XMMUUECKUX 3HAHUN —
BaXHEHINUX (AKTOB, MOHATHUH, 3aKOHOB M TEOPETHUYECKUX TOJOKEHHUH, ITOCTYIMHBIX
00001IeHNIT MUPOBO33PEHUECKOTO XapaKTepa, S3bIka HAyKH, B MPUOOIICHUH K HAyYHBIM
METO/IaM MO3HAHUS MPHU U3yYECHUH BEIIECTB M XUMUYECKUX PEaKIIMii, B JOPMUPOBAHUU U
pPa3BUTUHU TO3HABATENBbHBIX YMEHUH M MX MPUMEHEHHH B Y4EOHO-TIO3HABATENIbHON H
yueOHO-HCCIe10BaTENbCKON JIESITEIbHOCTH, OCBOEHUH IpaBuil 0€30IacHOr0 OOpalleHus
C BEILIECTBAMU B TIOBCEHEBHOM KU3HHU.

[Tpy m3ydyeHMH XMMUU HAa YpOBHE OCHOBHOI'O OOILEro OOpa3oBaHMs BaXXHOE 3HAUCHHE
IPUOOpENH makKue yenu, Kax:

— (hopmuposarue unmenieKmyaibHo pazeumou JUYHOCMU, 20MOo8oU K camMoobpa3o8anuio,
compyoHuyuecmsy, CamocmosamenbHoMy NPUHANUIO peuienui, CNnocooHoU
aoanmuposamvcsi K OblCmMpo MEHAIOWUMCS YCIO0BUIM HCUSHU,

— HanpasieHHoCmb 00yYeHUss Ha cucmemamuyeckoe npuodwenue o00yyarowuxcs K
CAMOCMOAMENbHOU NO3HABAMENLHOU  O0esIMeNbHOCMU, HAYYHbIM MemoodmM NO3HAHUS,
GdopmupyrowuM MOMUBAYUIO U pa3gumue CnoCoOOHOCMel K XUMUU,

— obecneuenue Ycnosuil, CROCOOCMBYIOWUX NPUOOPEeMeHUuI0  00YVHAIOWUMUCS ONbIMA
PaAzHo00OpaA3HOU  OessmeNbHOCMU, NO3HAHUS U  CAMONO3HAHUS, KIIOYE8bIX HABLIKOS
(KIIOUesbIX KOMNEMmeHYUll), UMEIOWUX YHUBEPCAIbHOE 3HAYeHUue OJisl PA3IUYHLIX 6UO08
oessmeslbHOCm,

— popmuposanue obwel QYHKYUOHATLHOU U eCMeCcmEeHHO-HAYYHOU 2PAMOMHOCMU, 8
MOM 4duciie YMeHUll 00bACHAMb U OYEHUBAMb ABIEHUS OKPYIHCAIOULe20 MUPA, UCHOIb3YS
3HAHUS U ONbIM, NOJYYEHHbIE NPU U3VHEHUU XUMULU, NPUMEHAMb UX NPU pelueHUulu npoodiem
8 NOBCEOHEBHOU HCUZHU U MPYO0BOT 0esIMeNbHOCHU,

— popmuposanue y 06yuarOWUXcs SyMAHUCMUYECKUX OMHOWEHUL, NOHUMAHUSL YEeHHOCU
XUMUYECKUX 3HAHUL 0151 6bIpabOOMKU IKOIOSUHLECKU YenecooOpasHo20 nogeoeHus 8 Oblmy
U mpyoogou O0esmerbHOCMU 8 YelsaX COXPAHEHUs CB0e20 300P08bsi U OKpyicaloujell
NPUPOOHOLL Cpeobl;

— pazsumue  mMomueayuu K  O0OYYeHUro, CHOCOOHOCmel K  CAMOKOHMPONO U
CAMOBOCNUMAHUIO HA OCHOBE YCBOEHUS 00ujeueno8eyeckKux YeHHocmet, 20moGHOCMU K
OCO3HAHHOMY 8bIOOPY NPOPDUIISL U HANPABIEHHOCMU OdlbHeUule20 00y4eHUs.



OO0miee 4nCiIO 4acoB, OTBEAEHHBIX IS W3YYCHUS XUMHH HAa YPOBHE OCHOBHOTO OOIIETO
obOpazoBaHusl, cocTaBisieT 136 yacos:

B 8 KJ1acce — 68 yacoB (2 yaca B HEJIETI0),

B 9 kiacce — 68 yacoB (2 yaca B HEACIIO).
COJEP)XAHUE OBYUEHUSA

8 KUIACC

IlepBoHauyajbHbIe XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XMMUK B JKM3HM 4YeIOBEeKa. XUMHS B CHCTEME Hayk. Tema u
BemiecTBa. Ousnueckue CBOMCTBA BEIIECTB. ATperaTHoe COCTosiHME BemlecTB. [lonsTue o
METOJIaX 03HaHUs B XuMuU. YucThie BemecTBa U cmecu. CocoObl pa3jieiieHus: CMecei.

ATOMBI H MOJICKYJIBI. XuMuueckue daeMeHThl. CHMBOJIBI XMMHYECKHX DJICMCHTOB.
HpOCTBIe N CJIOXXHBIC BCIICCTBA. ATOMHO-MOJ’I@KYJ'ISIPHOG YUCHUC.

XuMuueckas Q)OpMYJIa. BaneHTHOCT, aTOMOB XHMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BenlecTB. OTHocuTenbHas aTtoMHas wMacca. OTHOCHUTEIbHAs
MOJICKYJISIpHAsI Macca. Maccosas JO0JIAI XUMHYCCKOI'0 2JIEMCHTA B COCAUMHCHMUM.

KommuectBo BemectBa. Monbs. MossipHasi macca. B3anMoOCBS3b KOJIMYECTBA, MACChI U
gucjaa CTPYKTYPHBIX CIOWHHUIL BemiecTBa. Pacuérbl 1o  QopMmynaM XHUMHYECKHX
COCIUHCHUMH.

duznyeckrue M XUMUYECKHE SIBICHHS. XUMHUYECKas peakius ¥ e Npu3HaKh. 3aKOH
COXpaHEHUSI MAacChl BEIICCTB. XUMHUYECKHE ypaBHeHHs. Knaccupukarums XUMHYECKUX
peakiuii (CoeAMHEHUsI, Pa3JIOKEHUs, 3aMEIIeHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:.

3HAKOMCTBO C XUMHUYECKOW TMOCY/0M, MpaBmwiaMu paboThl B JabopaTopuu U NpuéMamMu
oOpaiieHust ¢ J1aboOpaTOpHBIM OOOpPYJAOBaHUEM, H3YYEHHUE U ONHUCaHUE (PU3HMUYECKUX
CBOMCTB 00pa3lioB HEOPraHMYECKUX BEIIECTB, HaOmtoneHue ¢usnueckux (IiaBieHUe
BOCKa, TasHUE JIbJla, pacTUpPAHHUE caxapa B CTYIKE, KUICHUE W KOHJACHCAIUS BOJABI) U
XUMUYECKUX (TOpEHUE CBEYH, MPOKAIIMBAHUE MEAHON MPOBOJIOKH, B3aUMOJECHCTBUE MeJia
C KHCIIOTOW) SIBJICHWUI, HAOIIOJCHUE W OMHCAaHUE MPHU3HAKOB MPOTEKAHUS XUMHUYECKHX
peakimii (pas3oKeHHe caxapa, B3aUMOJCHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus,
paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuM, B3aUMOJEHCTBHE Kele3a C
pactBopoMm conu meau (II), m3ydenwe cmocoOOB pa3AeiieHus CMECEi: C TMOMOIIBIO



MarHuTa, (QWIbTpOBAaHWE, BBIMAPWBAHWE, JUCTUIUIALMS, XpoMarorpadus, MPOBEIACHHE
OYHUCTKHY TIOBAPECHHOW COJIM, HAOIIOJICHUE W OMHCAaHUE PEe3yJbTAaTOB MPOBEACHUS OIBITA,
WITIOCTPUPYIOIIETO  3aKOH  COXPAaHEHWS MAacChl, CO3/JaHHE MOJEICH  MOJEKYI
(1rapocTepKHEBbIX ).

Baxueiime npeacraBuTe/ M HEOPraHUYECKUX BelIeCTB

Bo3ayx — cmece rasos. CocraB Bo3ayxa. KHCIIOpoj — 3JIEeMEHT M MPOCTOE BELIECTBO.

Haxoxnenue kuciopona B Npupoje, PU3NUECKHEe U XUMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcuapl. [lpumenenue xkuciaopoaa. CrnocoObl MOMyYEHUS KHCIOpOJa B
nabopaTopud W mnpombinuieHHOCTH. KpyroBopor kwucinopoga B mnpupone. O30H —
aJuI0TpoIHasg MoAUUKAIIIS KACIOpOaa.

TeroBoit 3(PdexkT XUMUYECKOW peaklnu, TEPMOXMMHYECKUE YpaBHEHUS, HK30- H
SHAOTEPMUYECKHUE peaKlMH. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHUE BO3/1yXa, YCUJICHHUE
MapHUKOBOTO 3 (PexTa, pa3pyluieHue 030HOBOTO CIIOS.

Bonopon — naieMeHT W TpocToe BemecTBO. HaxokaeHue Bomopoda B TPHPOIE,
(Gu3MUeCKUe M XMMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI MOdydeHUs. KHCIIOThI u
COJIH.

Monsipablii 00bEM ra3oB. Pacu€Tel N0 XUMUYECKUM YPAaBHEHUSIM.

dusznueckne cBOWCTBAa BOAbl. Boma kak pactBoputens. PactBopel. HacwelieHHble un
HEHACBILIEHHBIE pacTBOpBI. PacTBOpuMOCTSh BelecTB B Bojae. MaccoBast 101 BELECTBA B
pactBope. XuMUYecKre cBorcTBa BOJbl. OcHOBaHMs. Ponb pacTBOpoB B MpUpOnE U B
XKU3HU YyenoBeka. KpyroBoport Boabl B mpupoAe. 3arpsi3sHEHNE NPUPOAHBIX BOA. OXpaHa U
OYHCTKA MMPUPOIHBIX BOJ.

Knaccudukanuss Heopranumyeckux coenuuenuil. Oxcunapl. Kiaccudukanus OKCHAOB:
cosieoOpasyromue (OCHOBHBIC, KHCIOTHBbIC, aM(OTEepHBIE) U HECOJICOOpa3yIOIIHeE.
Homenknarypa okcunoB. dusznueckue m XMMHUYECKHE CBOMCTBAa OKCUAOB. llomyuenue
OKCHJIOB.

OcnoBanus. Krnaccudukanus ocHoBaHWM: MIENOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenkmarypa ocHoBanui. Ousznyeckue W XUMHYECKHE CBOMCTBA OCHOBAaHUHU.
[Tosryuyenne oCHOBaHUM.

Kucnortsl. Knaccudukarust kucior. Homenknarypa kucinot. Ousnueckue u XUMHUECKUE
cBoiicTBa KUCIOT. Psax aktuBHOCTH MeTasuioB H. H. bekerosa. [lonyuenune kucnor.

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



['eHeTnueckas CBS3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIMHEHUM.
Xumuyeckuii IKCnepumenm:

KauyeCTBEHHOE OTPE/ICIICHNE COMEP)KaHMsI KUCIOpoJa B BO3IyXe, MOMydyeHUE, COOMpaHue,
pacrno3HaBaHUE U U3yYeHUE CBOMCTB KUCIOPOa, HAOIIOACHIE B3aUMO/ICHCTBHUS BEILIECTB
C KHCJIOPOJIOM U YCJOBHUS BO3HUKHOBEHHsI W TpEKpalleHus TOpeHus (Tokapa),
O3HaKOMJICHHE C 00pa3laMHi OKCHJIOB U OMHMCAaHWE WX CBOWCTB, MOJNydeHHE, COOMpaHHe,
pacro3HaBaHWE W U3yYEHHE CBOMCTB BOJOpo/aa (TOpEHHE), B3aUMOICHCTBHE BOIOPOA C
okcupoM wMeau (II) (BO3MOXKHO UCIONB30BaHHE BHUIAEOMATEPHAIOB), HAOIIOJACHUE
00pa3IoB BEIIECTB KOJWYECTBOM | MOJIb, UCCIIEIOBAaHHE OCOOCHHOCTEH pacTBOpPEHUS
BEIIECTB C Pa3IMYHON PacTBOPUMOCTBIO, MPUTOTOBJIICHWE PACTBOPOB C OMpPENCIEHHON
MacCcOBOM J0Jiell PAcTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOJBI C MeETaJUIaMH
(HaTpueM M KajblieM) (BO3MOXKHO HMCIIOJIb30BAHUE BHACOMATEPHUANIOB), MCCIEIOBaHUE
0o0pa3I0B HEOPTraHMYECKHX BEIIECTB PA3IMYHBIX KJIACCOB, HAONIOJCHHE W3MEHEHUS
OKpacKd WHIWKATOPOB B PACTBOpPAxX KHCIOT W IIEJI0oYeH, M3y4eHHUE B3aWUMOJCHCTBUS
okcuna meau (II) ¢ pacTBOpoM cepHOMl KHUCIOTHI, KHUCIOT C METaulaMu, peakiui
HEUTpaM3aIuy, MOJyIeHINE HEPACTBOPUMBIX OCHOBAaHHWH, BBITECHEHHE OHOTO MeTajula
JIPYTUM U3 PacTBOpPA COJIH, PEIICHUE SKCIEPUMEHTANBHBIX 3a7a4 1Mo TeMe «Baxueunme
KJIACCHI HEOPTAHUYECKUX COCTUHEHUI.

Iepuoauueckuii 3axkoH u Ilepuoguueckass cucremMa xumudeckux djiementos /. U.
MenaesieeBa. CrTpoeHue aToMoB. XuUMHYecCKass CBsi3b. OKHMCJIUTENbHO-
BOCCTAHOBHUTEJIbHbIE PeaKIUU

[lepBbie MOMBITKY KJIACCU(PUKAIIUN XUMUUECKUX A1eMeHTOB. [ToHsTHE O Tpynmax CXOIHBIX
AJIEMEHTOB (ILIEJOYHbIE W MIEJIOYHO3EMEIbHBIE METAJUIbl, TaJOTE€Hbl, UHEPTHBIE Ta3bl).
DneMEeHThI, KOTOpbIe 00pa3ytoT aM(PpOTEpPHBIE OKCUIBI U THIPOKCHUJIBI.

[lepuonnueckun  3akoH. llepmommueckas cucTeMa XUMHUYECKUX 3JIeMEHTOB [l
N. MenneneeBa. Kopotkonepuonnass u jiuHHONEpuoaHas ¢opmbl [lepuognyeckoi
cucteMbl xumuyeckux anemeHToB 1. . Menneneesa. [lepuonasl u rpynnsl. @uzndeckui
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB NEPUOIA U TPYIIBI DJIEMEHTA.

Crpoenune artomoB. CoctaB aTroMHbiXx sigep. M3orombl. OnekTponsl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XMMHUYECKHX 3JieMeHTOB llepuoamueckoii
cucreMbl JI. WM. MenneneeBa. XapakTepuCTHKAa XHUMHUYECKOIO DJJEMEHTa II0 €ro
noJjioxkeHuto B Ileprnonnueckou cucreme /1. 1. Menneneena.

3aKOHOMCpHOCTI/I HN3MCHCHUSA paanyca aTOMOB XUMHWYCCKHUX 3JICMCHTOB, MCTAJNIMUCCKUX U
HEMETaJJIMYECKUX CBOMCTB MO rpymaiam m rnepuoaam.



3nauenue Ilepuonuueckoro 3akoHa u llepuoandeckoil CUCTEMbI XMMUYECKUX 3JIEMEHTOB
IUTA pa3BUTHUS HAyKU U pakTuku. [{. 1. MenneneeB — yu€HbIN U rpakIaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (monstpHast u HEMNoJISIpHas ) CBSI3b.
DIIEKTPOOTPULIATETILHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenp okuciaeHUs. OKUCIMTEILHO-BOCCTAHOBUTCIIBHEIC pCaKuuu. Hpoueccm OKHCJICHUA
1 BoccTaHoBICHMA. OKHUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3y4eHHE 00pa3lioB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJCHCTBHUE THUIAPOKCHIA

IIMHKA C PacTBOPAMHM KHUCJIOT W IIEJOYEH, IMPOBEACHUE OIBITOB, HJUIIOCTPUPYIOIIHUX
MIPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMi (TOPEHUE, PEAKIIUU PA3JIOKEHUS,
COCTMHCHUA).

Mestcnpeomemmnuie ceasu

Peanuzanus MeXOpeaMETHBIX CBSI3€M MPU M3YYEHUM XMMHMHU B 8 KJIacCe OCYILECTBIACTCS
Yyepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHUN, TaK U TOHATHM,
SIBJISTFOLAXCSI CACTEMHBIMH JIJTSL OTJICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO611ue ecTeCTBEHHO-HAYUHbIC MMOHATHS: HAYYHBIN (paKT, TUIOTE3a, TEOPHUsl, 3aKOH, aHAJIU3,
CUHTE3, KJIaccu(puKaIus, MepuogunIHOCTh, HAOMIOeHNEe, SKCIIEPUMEHT, MOJICTUPOBAHNUE,
U3MEPEHUE, MOJICIIb, SIBJICHHUE.

dusmka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIUJI, H30TOIIHI,
PaIMOaKTUBHOCTH, MOJIEKYJIa, dJICKTPUICCKUN 3aps/l, BEIIECTBO, TEJ0, 00bEM, arperaTHoe
COCTOSIHME BEIIECTBA, Ta3, (PU3MUYECKHE BEIMYHMHBI, CAUHUIIBI H3MEPEHHUsS, KOCMOC,
TJIaHEThI, 3BE31b1, CoHIIC.

buonorus: dorocunres, apixanue, onocdepa.
['eorpadusi: atmocdepa, ruapochepa, MUHEpasbl, TOPHbIE MOPOJbI, IOJIE3HBIC

MCKOTIa€MbI€, TOTJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

LLeCcTBO U XMMHNYeCKaA peakumna



Mepuroamyecknin 3aKoH. Mepunoanyeckaa cuctema xmmmdecknx anemeHtos . N. Mengeneesa. CTpoeHMe aTOMOB.
3aKOHOMEPHOCTU B USMEHEHMM CBONCTB XMMUYECKUX IEMEHTOB NEPBbIX TPEX NEPUOA0B, KaNWUs, KanbLMa U UX
COeANHEHWI B COOTBETCTBUM C NONIOXKEHUEM 31EMEHTOB B [epnoamyeckolt cucteme U CTPOEHMEM MX aTOMOB.

CTpoeHue BellecTBa: BUAbl XMMUYECKON CBA3U. TUMbl KPUCTANIMYECKUX PELLETOK, 3aBUCMMOCTb CBOMCTB BELLLECTBa

OT TMMNA KPUCTANIMYECKOM PELLIETKM M BUAA XMMUYECKOW CBA3N.

KﬂaCCVId)MKaLI,MFl M HOMEHKNATypa HEOPraHNYECKNX BELLECTB. XMMmMYeckune cBoMNCTBa BewecTB, OTHOCALWMNXCA K
Pa3/TMYHbIM KN1laCCaM HeOopraHn4eckmnx COGLI,VIHGHVIVI, reHeTn4yecKkaa csA3b HeopraHM4YeCcKmnx BeLlecTB.

Knaccndumkaumsa XMMHYECKMX peakLumii Mo pasNnYHbIM NpM3HaKam (Mo YNCAY M COCTABY YYacTBYIOLWMX B peakumm
BeLLecTB, No Tennosomy 3 eKTy, N0 USMEHEHUIO CTEMEHEN OKMCNEHMA XMMUYECKUX S1IEMEHTOB, NO
06paTMMOCTH, MO y4acTMIO KaTannsaTopa). IK30- U SIHAOTEPMUUYECKUE PeaKLUM, TEPMOXMMUYECKME YPaBHEHUS.

[TonsiTue 0 cKopocTH XMMHUYECKOW peakiuu. [loHsTHE 00 O0OpaTUMBIX MU HEOOpPATHUMBIX
XUMHUYECKUX peaklusxX. [IoHATHE O TOMOT€HHBIX M FeTepOreHHbIX peakiusax. [lonstue o
karanuze. lloHsTHe 0 XMMHYECKOM paBHOBeCHMHU. DaKTOpPbI, BIUAIOMIME HA CKOPOCTH
XUMUYECKOHN peaKIMy U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHCIINTEIFHO-BOCCTAHOBUTEILHBIC PCaKu, BHGKTpOHHLIfI OajlaHC OKHMCJIUTENIHHO-
BOCCTaHOBUTEIILHOM PCaKInm. CocraBneHue ypaBHCHI/If/'I OKHUCJIUTCIBbHO-
BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ C UCIIOJIb30BaHUCM METOAA SJICKTPOHHOTO Oajanca.

Teopust NEKTPONUTHYECKON TUCCOUMALMU. DJIEKTPOJIUTHI U HEAIEKTPOJIUTHI. KaTHOHBI,
AHUOHBI. MexaHu3M AUCCOLMALMU BELIECTB C Pa3IMYHBIMUA BUAAMU XUMHUUYECKOMN CBA3U.
Crenens aucconuanuu. CuiabHbIE U Cl1a0bIe 3JIEKTPOIIUTHI.

Peakiiuu monHoro obmeHa. YcCiaoBHUSI MPOTEKAHUS PEAKIIMM MOHHOTO OOMEHa, TMOJHBIE U
COKpaIlIEHHbIC MOHHBIE ypaBHEHUs peakiui. CBOWCTBA KHUCJIOT, OCHOBAHWM W COJICH B
CBETE MPEACTABICHUM 00 ANEKTPOJIUTHUECKON nucconuanu. KauecTBeHHbIE peakliuu Ha
noHsbl. [IoHsTHE O TUIPONN3E COEH.

Xumuueckuii IKcnepumenm:.

O03HAKOMJICHHE C MOJICIIIMH KPHUCTAULUIMYECKUX PEIIETOK HEOPraHMYEeCKHX BEIISCTB —
METaNIOB M HEeMETaJuIoB (rpaduta M anMasa), CIOXKHBIX BEUIECTB (XJOpuAa HaTpus),
MCCJICIOBAHNUE 3aBUCHMOCTH CKOPOCTH XMMHUYCCKOMN PEeaKIMu OT BO3JACHCTBUS Pa3IMIHBIX
(dbakTOpOB, UCCIEAOBAHUE AJICKTPONPOBOJHOCTH PACTBOPOB  BEIIECTB, Ipollecca
JUCCONMAIIMM  KUCJIOT, IIeJoueld W Ccoled (BO3MOXKHO HCITOJIb30BAaHHUE BHJICO
MaTepHaJIOB), MTPOBEACHHUE OMBITOB, WLUTFOCTPUPYIONTUX MPH3HAKK NMPOTEKAHUS PEaKIui
HOHHOTO oOMeHa (oOpa3oBaHME OcCaJiKa, BBIJICIICHHUE Ta3a, 00pa30BaHKME BOJIbI), OIBITOB,
WUTIOCTPUPYIONIAX TMPUMEPHl OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiuil (TOpeHwe,
peaKkIuy Ppa3oKCHHS, COSIUHCHHMS), pPACIO3HABaHHWE HEOPraHWYECKUX BEIIECTB C
ITOMOIITBI0 KAYECTBEHHBIX PEAKIIUi Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.



HemeTa/abl 1 X cOeIMHEHUS

OO6mast xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIC
creneHu okuciieHus. CTpoeHne u (pU3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB — rajOreHoB.
XUMHUYECKHE CBOICTBA Ha TmpuMepe xJopa (B3aUMOJCHCTBHE C METaUlaMH,
HEMETaJUIaMH, Iesodamu). XiopoBoaopoa. ColisiHasi KHACI0Ta, XUMUYECKHE CBOMCTBA,
IIOJIy4YEHHE, IpUMEHeHue. JleMCTBHE XJIopa M XJIOPOBOAOPOJA HA OpPraHM3M YeJIOBEKA.
Baxueimme x10puabl 1 UX HAX0XKIEHUE B IPUPOJE.

OOmass xapakrepuctuka 371eMeHTOB VIA-rpynnel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHn okuciieHus. CTpoeHne u (pu3nueckre CBOWCTBA MPOCTHIX BELECTB
— KHCJOpOJa U cepbl. AJIOTPOIIHbIE MOJU(PUKALMU KHUCIOPOJA U cepbl. XUMHUECKUE
cBoiicTBa cepbl. CepoBOIOPOA, CTPOEHUE, PUZNYECKUE U XUMUUYECKHE CBOMCTBA. OKCUIBI
cepbl Kak IIPEICTABUTENIM KHUCIOTHBIX OKCHUIOB. CepHas KHCIIOTa, (U3UYECKUE H
XUMUYECKUE CBOMCTBA (OOIIME Kak MPEACTABUTENS Kiacca KUCIOT U CHelU(PUUYECKUE).
XVWMHUYECKHUE PEAKINH, JIEKAIIUE B OCHOBE MPOMBILIIEHHOTO CII0C00a MOTYyYEHUs CEPHOM
KUCHOTHL. [IpruMenenne cepHor KUCHO0Thl. COJIM CEPHOU KUCIIOTBI, KAYECTBEHHAS PEAKIIUs
Ha cyiabdar-uoH. HaxoxaeHue cepbl U €€ COECIUHEHUH B MPUPOAE. XUMHUYECKOE
3arpsi3HEHHE  OKPYXKAIOIIEH  Cpelpl COCAMHEHUSIMU  Cepbl  (KUCIOTHBIE  JOXKIM,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLICHUS.

OOmas xapakTepucTuka 351eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIIEHUS. A30T, paclpoCTpaHEHHUE B MPUPOJE, (PU3NUYECKUE U
XxumMuyeckue cpoiicTBa. KpyroBopor azora B mpupone. AMMHUAK, €ro (QpU3MyYecKue u
XUMHUYECKHUE CBOICTBa, MoyiydeHrne W mpuMeHeHue. Conu aMMOHUS, X (DU3HUYECKHUE U
XUMHUYECKHE CBOWCTBA, MpHMeHeHHe. KauecTBeHHass peakius Ha HMOHBI aMMOHUS.
A3oTHas kucioTa, e€ moiaydeHue, QU3MYEeCKue M XMMUYECKHE CBOMCTBa (0OIlIue Kak
MPEICTaBUTENsI KJlacca KUCIOT U crnernuduueckue). VMcmonp3oBaHne HUTPATOB U COJIEH
aMMOHHS B KadecTBE MHUHEPATbHBIX yAOOpeHHd. XHUMHUYECKOE 3arpsi3HeHue
OKpY’Kalollled cpesibl COeAMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIU, 3arpsA3HEHUE BO3AyXa,
moYBbl U BOA0EMOB). Docdop, amtorponHsie Mogudukanuu docdopa, Gusndeckue u
xumudeckue cpoiictBa. Oxcun ¢ocdopa (V) u docdopHas kuciora, Quznyeckue u
XUMHUYECKHE CBOMCTBA, noixydeHue. Vcnonp3oBanue GochaToB B KaUeCTBE MUHEPAIbHBIX
YAOOpEHMIA.

OO6mast xapaktepuctuka 371eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOEHUST aTOMOB,
XapakTepHbIE  CTENIEHW  OKHUCJICHUSA.  YTJEpoja, aUIOTPONMHbIE  MOAU(DUKAIINH,
pacripocTpaHeHrue B Tpupojae, (U3NUecKue M XUMHUYECKHE CBOMCTBA. AjcopOIus.
Kpyrosopot yrinepona B npupoje. Okcunbl yriepoaa, ux (U3NUECKue U XUMHUYECKUE
CBOWCTBA, JICCTBHE HA >KUBBIE OPTraHU3MbI, MOJIYYEHUE U MPUMEHEHUE. DKOJIOTUYECKUE
mpoOJeMBbl, CBsi3aHHBIE ¢ OokcuaoM yriepona (IV), rumore3a r1006ambHOTO MOTEIICHUS
KJIMMaTa, MapHUKOBBIA S(dexT. YrompHas Kuciaora U €€ coiau, UX (PU3NUECKHe U



XUMUYECKHE CBOWMCTBA, MOJyYeHNE U pUMEeHEeHHe. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcronp30Banne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH M CEJIBCKOM
XO3SUCTBE.

[lepBoHauasbHbIE TOHATHS 00 OPraHMYECKHX BEIECTBaX KaK O COCIMHEHMSIX Yriepojia
(MeTaH, 3TaH, HTWJIEH, AlETWICH, 3TaHOJI, TJUILEPUH, YKCycHas kucioTa). [Ipuponnbie
HMCTOYHHUKH YTIIEBOJIOPOAOB (YroJib, MPUPOJAHBIN Ta3, HE(Th), MPOAYKTHI UX MEPEePadOTKH
(6eH3MH), UX pOJb B OBITY M MNPOMBINUICHHOCTU. [loHSTHE O OMOTOTMYECKH BayKHBIX
BEILIECTBAX: )KUPAX, O€NKax, YIJIeBOJaX — U UX POJIM B KU3HM 4eloBeKa. MaTepuanbHoe
€IMHCTBO OPTAaHUYECKUX U HEOPTAaHUYECKUX COCTUHECHHUI.

Kpemuuii, ero ¢usnyeckue M XMUMHUYECKHE CBOMCTBA, IOJYyYEHUE U NPUMEHEHHE.
Coenunenus kpemHusi B npupoje. OOume npexacrapieHus 06 okcuae kpemuus (IV) u
KpeMHUEeBOW Kuciore. CHUIMKAThl, UX HCIOJIb30BaHHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiimme cTpouTenbHBIE MaTepuaibl:  KepaMUKa, CTEKJIO, IIEMEHT, OeToH,
xene300eToH. [Ipobnembl 6€30MmacHOTO MCIHOJIB30BAaHUSL CTPOUTEIBHBIX MAaTE€pUajoOB B
ITOBCETHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:.

U3ydeHUe 00pa3I0B HEOPTAHMUYECKUX BEUIECTB, CBOMCTB COJISTHOM KHCIJIOTHI, TIPOBEJICHUE
Ka4eCTBCHHBIX PEaKIMi Ha XJIOPUA-UOHBI W HAOIIOJCHHWE TPHU3HAKOB WX IMPOTCKaHUS,
OTIBITHI, OTpaKAIOIINE (U3UICCKUE U XMMHUYECKHE CBOMCTBA TaJlOTEHOB U UX COCTUHCHUN
(BO3MOKHO MCIOJIb30BAaHUE BHUAEOMATEPUAJIOB), O3HAKOMJIEHHE C 00pa3liamMu XJOPHUIOB
(ramoreHuI0B), O3HAKOMJIEHHE C oOpasuaMu cepbl U €€ COeAMHEHUSIMHU (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMAaTEpHUaoB), HAOMIOJCHUE Tpollecca OOYIJIMBAaHMS caxapa IO
JEUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, M3Yy4YEHUE XHWMHUYECKHUX CBOMCTB
pa30aBIEHHON CEpHOM KUCIIOTHI, TPOBEICHUE KaYeCTBEHHON peaKIluu Ha Cylb(aT-uoH u
HAOJIIO/ICHUE TIpU3HaKa €€ TPOTEKaHMs, O3HAKOMJIEHHE C (PU3UYECKUMM CBOWCTBAMU
azota, (ochopa M ux coeauHeHUN (BO3MOKHO HCIIOJIH30BAHUE BUICOMATEPUATIOB),
oOpasiiamMu a30THBIX U (POCPOPHBIX yIO0OpEHUi, OTyuYeHne, COOMpaHue, paclio3HaBaHNE
U U3yYEHHE CBOWMCTB aMMHaKa, MIPOBEICHNE KAaYeCTBEHHBIX PEAKIMi HA MOH aMMOHUS U
dochaT-noH W  HWIyUYCHHE  TPHU3HAKOB WX  MPOTCKAaHUS,  B3aWMMOJICHCTBHE
KOHIICHTPUPOBAHHOM  a30THOM KHUCJIOTBI C MeAbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), U3yYEHHUE MOJeNIed KpUCTAJUIMUECKUX PElIETOK anMmasa, rpadura,
dyiepeHa, O3HAKOMJICHHME C TPOILECCOM  aJCcOpOLMM  PACTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YIJIEM H YCTPOHMCTBOM TPOTHBOTa3a, IIOJy4YeHHUEe, COOUpaHHue,
pacrio3HaBaHWE M M3y4YCHUE CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHUE KadeCTBEHHBIX
peaknuii Ha KapOOHAT W CWIMKAT-UOHBI W HW3YYCHUE NPH3HAKOB HMX IPOTCKAHUS,
O3HAKOMJIEHHE C  TPOAYKIMEH  CHUJIMKATHOW  TMPOMBINIJICHHOCTH,  PEIICHUE
AKCIIEPUMEHTAILHBIX 3a/1a4 110 TeMe «BakHeiie HeMeTautbl U X COSAMHEHUS.



MeTaJibl 1 UX COeAMHEHHUS

OOmasi XxapakTepuCTUKa XUMHUYECKHUX OJJIEMEHTOB — METAUIOB HA OCHOBAaHUU HX
noJjioxkeHusa B Ilepumomuueckou cucreme xumMudeckux sieMeHToB JI. M. MenneneeBa u
ctpoeHusi atomoB. CTpoeHHE MeTauioB. Mertamuyeckas CBs3b M MeTaulnuecKas
KpUCTAJUIMYECKass pEelETKa. JJIEKTPOXUMUYECKUN P  HANpSOHKEHUM  METaslioB.
dusnuecKkre U XuMU4YecKkue cBoiicTBa MetauioB. OO1IKe crnocoObl MOTyYeHUSI METAIIOB.
[TonsiTHE O KOPPO3UU METAIIOB, OCHOBHBIC CITOCOOBI 3aITUTHI UX OT KOppo3uH. CIuTaBsl
(ctamp, yyryH, JIOPAIIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U MTPOMBIIIIEHHOCTH.

[Ilenounsie MeTaIbl: NOJIOKEHUE B [leproinueckor CHCTEME XMMUYECKUX JIEMEHTOB [l
N. MenpgeneeBa, CTpOCHHME HMX aTOMOB, HaxoXJIeHWE B Tmipupoae. Dusnueckue u
XUMHUYECKHEe CBOMCTBA (Ha MpuMepe HaTpus U Kaius). OKCUIbI U THAPOKCUIBI HATPUS U
kanus. [[ppuMeHeHre MEeT0YHbIX METAJIOB U UX COEUHECHUM.

[[{emoyHO3eMENBbHBIE METAJUIBI MAarHuid M KajdblUWi: MoJoxeHue B Ilepmoamdeckon
cucTeMe XuMH4YecKkux dieMeHToB [, 1. Menneneesa, cTpoeHre UX aTOMOB, HAXO0XKIEHUE
B npupone. Pusznueckue M XMMHUYECKHE CBOWCTBA MarHus M Kaibplusd. BaxhHenmmue
COEUHEHUS KajblUs (OKCHJI, THIPOKCHUJ, coiiu). JKECTKOCTh BOABI M CHOCOOBI €&
YCTpPaHEHUs.

Amomunuii: nosoxeHue B Ilepuoguyeckoil cHCTEME XUMUYECKMX 3JIE€MEHTOB [I.
N. MenpgeneeBa, CTpo€HUE aTOMa, HAXOXKJICHUE B mpupoae. OU3nuecKnue 1 XUMUYECKUE
CBOMCTBA aTFOMUHUS. AMQOTEpHBIE CBOMCTBA OKCUAA U TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ileppoanmyeckoil cUCTEME XHUMHYECKUX d3JIeMEHTOB [l
N. Menpneneesa, CTpO€HUE aTtoMa, HaXOXKJICHUE B Ipupoae. PU3nueckue U XUMUYECKUe
cBoricTBa xene3za. Okeunabl, rugpokcuasl U conu xenesa (II) u xenesa (I1I), ux cocras,
CBOWCTBA U IOJyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C 00pa3uaMyd METAJUIOB M CIUIaBOB, MX (PU3MYECKHMMHU CBONCTBAMH,
M3YyUYCHHE  PE3yJbTAaTOB  KOPPO3UM  METANIOB  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUSI OKCHJA KaJbIUs U HATPHUS C BOJOU
(BO3MOKHO HCIOJIb30BAaHHUE BHUJICOMATEPHUAIIOB), UCCIIEAOBAHUE CBOMCTB XKECTKON BOJBI,
npoliecca TopeHus skeie3a B KUCI0poie (BO3MOKHO MCIOJIb30BAaHUE BUIECOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEaKIMi HA MOHBI: MarHus, KajJblus, aTFOMUHUSA,
nuHka, xeneza (II) m xemeza (IIl), menu (II), HaOmrOIEHWE W OMUCAHHUE MPOIIECCOB
OKpalllMBaHMs TUIAMEHU MOHAMU HATPHs, KaJus U KabIUs (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), HCCJeAOBaHWE aM(OTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS U
TUAPOKCUIA IIMHKA, PEIICHHE DJKCIEPUMEHTAIbHBIX 3a7ad 1o Teme «Baxueimune
METAJIJIbI U KX COCTUHEHHUS.



XHMHUA M OKpY:KaoUias cpeaa

BemectBa u marepuasibl B ITOBCEAHEBHOM JKU3HMU 4elloBeKa. be3omacHoe ucIosib30BaHue
BELIECTB U XMMUYECKUX peakuuid B ObITy. [lepBas momolib Npu XUMMUYECKUX OKOTax U
OTPaBJICHUSIX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYKaroled cpeapl (IIpeaesibHas JOMyCTUMAasi KOHIIEHTPALIHS
BemecTs, Aanee — [1JIK). Pons Xxumun B pelieHun S3KOJI0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:
M3y4yeHHe 00pa3loB MaTEpUaIoB (CTEKIIO, CIUIABbI METAJIOB, MIOJUMEPHbBIC MaTEPUAIbI).
MesricnpeomemHnuwle céasu

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU M3YYEHUH XMMHUHU B 9 Kilacce OCYIECTBIACTCS
Yyepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK U TOHATHM,
SIBJISIFOLAXCSI CACTEMHBIMH JIJTS OTJICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO611ue ecTeCTBEHHO-HAYUHbIE MMOHATHS: HayYHBIN (akT, TUIIOTE3a, 3aKOH, TEOPHSI, AaHAIIU3,
CUHTE3, KJIaccu(puKaIus, NepuogunIHOCThb, HAOIMI0IeHNEe, SKCIIEPUMEHT, MOJICTHPOBAHNUE,
U3MEpEHUE, MOJICIb, SBJICHNE, TAPHUKOBBIN 2(P(DEKT, TEXHOJIOTHS, MaTePHAIbI.

dusmka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIUI, W30TOIbI,
PaaMOaKTUBHOCTh, MOJICKYJIA, JJCKTPUUYCCKUN 3apsj, MPOBOAHUKH, ITOJTYIPOBOJTHHUKH,
TUDJICKTPUKH, (POTOAIIEMEHT, BEIIECTBO, TE0, 00BEM, arperaTHOe COCTOSIHHE BEIECCTBA,
ras, pacTBOp, pPacTBOPMMOCTb, KPHUCTAUIMYECKas PEMIETKA, CIUIaBbl, (PU3HYECCKUE
BEJIMYMHBI, CIUHUIBI HM3MEPCHHS, KOCMHYECKOE IPOCTPAHCTBO, INIAHETHI, 3BE3JBI,
Comnrie.

buonorus: ¢orocunres, npixanwe, Omocdepa, SKOCHCTEMa, MUHEPAIbHbIE YI00pEHUs,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTaTCIIbHBIC BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpasbl, TOPHbIE MOPOAbI, TMOJIE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA NNPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUSI MPOTPaMMbl OCHOBHOTO 00IIero oOpa3oBaHUS
JOCTUTAIOTCSI B XOJe OOydYeHHs XUMUM B €JIMHCTBE Y4yeOHOW M BOCHUTATEIbHOU



JESTETLHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCHMCKUMHU COIMOKYJIBTYPHBIMH H
JTYXOBHO-HPABCTBECHHBIMH I[EHHOCTSIMH, MIPUHATHIMHU B OOIIECTBE MPAaBHJIAMHA M HOPMaMH
MOBEACHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M COITMATIA3AINH
00yJarommxcs.

JIMYHOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALUM M PACHIMPEHUE OIbBITA JIESITEIBHOCTH
Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) MAaTPUHOTHYECCKOI'0O BOCIINTAHHUSA:

IIEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY U HAYIHOMY
HACJIC/INIO, TOHMMAaHUS 3HAYCHHUSI XUMHYECKOW HAYKH B KU3HH COBPEMEHHOTO OOIIECTRA,
CIIOCOOHOCTH BJIQJICTh JIOCTOBEPHOW WH(POPMANUECH O TMEPEAOBBIX IOCTIKCHUSX U
OTKPBITUSX MUPOBOU U OTCUECTBEHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX
00 ycTpoiicTBe MUpa U OOIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

IPEACTABICHNUS] O COLMAIBHBIX HOpPMax M IPAaBHIAX MEXINYHOCTHBIX OTHOLICHUI B
KOJUIEKTUBE, KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IOJE3HOH, y4yeOHO-
HCCJIEI0BATENbCKOM, TBOPYECKOM M JAPYTHX BHUAAX JEITEIbHOCTH, TOTOBHOCTH K
Pa3HOO0pa3HOW COBMECTHOM JEATENBHOCTHU MPHU BBINIOJHEHUN YU€OHBIX, TO3HABATEIbHBIX
3a/1a4, BBIMIOJIHEHUM XMMHYECKUX OSKCIEPUMEHTOB, CO3JIaHUU YYEOHBIX IPOEKTOB,
CTpEMJICHHs] K B3aMMOIIOHMMAHHUIO M B3aUMOINOMOIIM B IIpoliecce 3TOM yueOHOM
NEeSATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEJICHHUE U MOCTYNKN CBOMX TOBApHILEH C
NO3ULMNA HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEICTBUN
IOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MIO3HAHUA:

MHUPOBO33PEHUYECKME  TPEJCTAaBICHUS O  BEIIECTBE W  XMUMHUYECKOM  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKHM M COCTABJISIOLIAE OCHOBY
JUTSl TIOHMMAaHWSI CYIIHOCTH HAy4YHOW KAapTUHBI MHUpA, TPEACTABJICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOABI, B3aUMOCBS3SIX YEIOBEKA C IPUPOJAHON CPENOH, O
POJIM XMMUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAMPABICHHBIE HA IOJYYEHUE HOBBIX 3HAHUU MO XUMHH,
HE0OX0IuMBbIe ISl 0OBSICHEHUS HAOJI0AaeMBbIX MPOIECCOB U SIBJICHUM, MO3HABATEIIbHOM,
MH()OPMAITMOHHOW U YUTATEIHCKON KYJIBTYPhI, B TOM YHCJIE HaBBIKOB CAMOCTOSTEILHOM
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JIMTEPATYPOH, TOCTYITHBIMUA TEXHUYECKUMHU
cpencTBamMu HHGOPMAITMOHHBIX TEXHOJIOTH;



WHTEpPEC K OOYYEHUWIO W TO3HAHWIO, JIF0O03HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO0, MPOCKTHOH W HCCJICIOBATEIBLCKOM JIEATEILHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPaBICHHOCTH M YPOBHS OOyUCHHSI B TaJIbHEHIIIEM;

4) popMupoBanus KyJbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU >KU3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBbBIO,
YCTAaHOBKHU Ha 3JI0POBBIA 00pa3 >KU3HU, OCO3HAHUE TMOCJIECACTBUI U HENPUSITHE BPEIIHBIX
npuBblueK  (YymoTpeOJieHHsT  aJKoroJis, HApKOTHUKOB, KYypeHHUs), HEOOXOIUMOCTH
coOmro/ieHrs TpaBuil O€30MaCHOCTU MpPHU OOpAIllEHWH C XMMHYECKUMHU BEUIECTBAMHU B
OBITY U peaJbHOM KU3HU;

S) TpPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY HM3YUYEHUIO Mpodeccuil U TpyAa pa3IuyHOro poja, yBaXKeHue K
TPyAy W pe3ysibTaTaM TPYAOBOM IESATENbHOCTH, B TOM 4YMCIE Ha OCHOBE NMPUMEHEHUS
OPEIMETHBIX 3HAaHUM 0 XMMHUHU, OCO3HAHHBIA BBIOOP WHAMBHIYaJbHON TpPAcKTOPUU
IPOAOKEHUsI 00pa30BaHUs C YUETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX  HMHTEPECOB M  MOTpEeOHOCTEH, YCHEMHONH  MpodecCUOHaIbHOU
JESATEIbBHOCTY W Pa3BUTHSA HEOOXOIMMBIX YMEHMH, TOTOBHOCTb aJalTHpPOBAThCS B
PO ECCUOHATIBHOM CpPEJIE;

6) PK0JIOTrHYECKOro BOCIIMTAHMS

HKOJIOTHUYECKHU LEI€CO00pa3HOE OTHOIICHHUE K MPUPOJAE KaK UCTOYHHUKY >KU3HU Ha 3emie,
OCHOBE €€ CyIlEeCTBOBaHUS, MOHMMaHUE LIEHHOCTH 3J0pOBOTO M Oe3zomacHoro oOpasza
KU3HHU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (U3MYECKOMY U TCHUXUYECKOMY
3I0POBbIO, OCO3HAHME LEHHOCTH COONIOACHUS MpPaBHJI OE€30MacHOrO IMOBEICHUS MpPH
paboTe ¢ BEeIECTBAMHU, a TAK)KE B CUTYyaIUSIX, YTPOKAIOUIMX 3I0POBBIO U KU3HU JIHOJEH;

CIIOCOOHOCTH TMPUMEHSITh 3HAHUS, TMOJIy4YyaeMble TMPU H3YYECHUU XUMHUH, ISl PEIICHUS
3a7]a4, CBS3AHHBIX C OKPYXXAKIIEH NPUPOJHOM CpPENOW, JJIs NOBBILICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpbl, OCO3HAHHUA TJI00ATILHOTO XapaKTepa dKOJIOTHUECKUX MpoosieM
U TyTEd HUX PELICHUS MOCPEACTBOM METOAOB XHMHUHU, IKOJOTMYECKOTO MBIIUICHUS,
YMEHUSI PYKOBOJCTBOBATHCS MM B INO3HABATEIbHOM, KOMMYHMKATUBHOU M COLHMAIBHOU
MIPaKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI



B cocraBe merampenMeTHBIX PE3yJbTATOB BBIACISAIOT 3HAYMMbIC I (HDOPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHs, NMPHUHIMUI, TUIOTE3a, (aKT,
CUCTEMA, MPOIIECC, IKCIEPUMEHT U JIPYTO€.), KOTOPbIE HCIOJB3YIOTCSI B €CTECTBEHHO-
HAy4YHbIX Y4E€OHBIX MpeAMETaX W MO3BOJISIIOT HAa OCHOBE 3HAHMM M3 A3THX NPEIMETOB
dbopMHpOBaTH MpEACTaBICHUE O IEJIOCTHON HAay4YHOW KapTHHE MHUpa, U YHUBEpPCAIbHBIC
yueOHble AeicTBUsl (ITO3HABAaTENIbHbIE, KOMMYHUKATUBHBIC, PETYJISTUBHbBIC), KOTOpHIC
oOecreunBalOT (OpMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbBHOMY IIJITAHUPOBAHUIO H
OCYIIECTBICHUIO YUCOHOM IEATEIHbHOCTH.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
Ba3oBblIe Jjornyeckue geicTBHA:L

YMEHHUSI HCHOJIb30BaTh MPUEMBI JIOTUUYECKOTO MBIIUICHUST TIPU OCBOCHUU 3HAHUMU:
pacKpbIBaTh CMBICT XHMHUYECKHUX IIOHATHH (BBIACIATH WX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBaTh B3aWMOCBS3b C JPYTMMH TIOHSATHUSMH), HCIOJIB30BAaTh TOHATHS IS
OOBSICHEHUS OTJEJIBbHBIX (PAKTOB W SIBJICHUN, BBIOMpPATh OCHOBAHMUS W KPUTEPUHU IS
KJIacCU(pUKAIMA XUMHYCCKMX BEIIECTB W XUMHYECKMX pEaKIHUMi, YyCTaHABIMBAaTh
MIPUYUHHO-CJICACTBEHHbIC CBSI3U MEXAY OOBEKTaMHM HU3YYEHUS, CTPOUTH JIOTHUECKHUE
paccyxaeHus (MHIYKTUBHBIC, JEAyKTUBHBIC, [0 AaHAJOTWHU), JeJIaTh BBIBOJBI W
3aKJIIOYCHHS;

yMEHHUE TPUMEHSATh B MPOIECCE MO3HAHUS MOHATUS (MPEIMETHBIE M METANpPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, WCIOJIb3yEeMble B XUMHUH, MPEoOpa3OBHIBATH
IIMPOKO IPUMEHSAEMbIE B XUMHHU MOJEIBbHBIC MPEACTABICHUS — XUMHYECKUM 3HAK
(cumBoOJI BreMeHTa), XuMHUueckas ¢opMmysa U YpaBHCHHE XUMHUYECKOW peakluud — TMpH
perieHn y4yeOHO-TI03HABATEIbHBIX 3a/1adu, C y4€TOM STHUX MOJENBHBIX MPEICTaBICHUN
BBISBJISITh U XapaKTEPU30BATh CYIIECTBEHHbIC TMPU3HAKK U3YYAEMbIX OOBEKTOB —
XUMUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUM, BBISBIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIECTBEHHBIE CBSA3U U MPOTUBOPEYMS B U3YyUAEMBbIX MPOLIECCAX U SIBJICHUSIX.

Bba3oBrie ucciienoBarejbCKue 1eMCTBUA:

YMCHHUC HUCIIOJIB30BATH IMOCTABJICHHBLIC BOIIPOCHI B KAa4YCCTBC HMHCTPYMCHTA IMO3HAHM:A, a
TAaKXKC B Ka4€CTBC OCHOBBI JIA q)OpMI/IpOBaHI/IH THUIIOTE3bI IO IMPOBEPKE INPABHUIILHOCTHU
BBICKAa3bIBA€CMBIX CY)I()IGHI/IP’I;

NPUOOPETEHUE OIbITa MO IJIAHWUPOBAHUIO, OPraHU3AIlMU M TPOBEICHUIO YUYEHHUYECKUX
DKCIIEPUMEHTOB, yMEHUE Ha0IoAaTh 3a XOJOM  MPOIecca, CaMOCTOATEIHLHO
MIPOTHO3UPOBATH €ro pe3yibTaT, GOPMYIUPOBATH OOOOIIEHNS W BBIBOBI MO PE3yJIbTaTaM
MIPOBEAEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIISATh OTUYET O MPOCIIaHHON padoTe.



Pabora ¢ nndopmanmeii:

yMEHUE BhIOMpaTh, aHAJTU3UPOBATh U UHTEPHPETUPOBATH UHPOPMAIIMIO PA3TUUYHBIX BUJIOB
u (popM mpeAcTaBiICHUS, MOJYYaeMYyI0 M3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS
JUTepaTypa XUMHYECKOTO COJEpKaHUs, CIpaBOYHbIE mocolus, pecypcbl MHTepHeTa),
KPUTHUYECKH OI[CHUBATh MPOTHUBOPEUYUBYIO U HEJTOCTOBEPHYIO MHPOPMAITHIO;

yMEHUE MPUMEHSTh Pa3IUIHBIC METOJIBI U 3aMPOCHI MPU TIOUCKE U 0TOOpE MHMOPMAIIHU U
COOTBETCTBYIOIIMX  JIaHHBIX, HEOOXOJWUMBIX JUIS  BBIMOJHEHHS  YYCOHBIX U
MO3HABATEIBHBIX 3a7a4y OMNPEICIEHHOr0 THIA, NPHOOpPETeHHE OIbiTa B 00JacTH
HCIIOJIb30BAHHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE
KyJIbTYpOH aKTUBHOT'O MCTIOJIb30BAHUS PA3JIMUYHBIX TTOMCKOBBIX CUCTEM, CAMOCTOSTEIHLHO
BBIOMpaTh ONTUMAIBHYIO (opMy mpencraBiacHus HHOOPMAMM W WUTIOCTPUPOBATH
peliaeMble 3a7a4i HECJIOXKHBIMU CXEMaMM, THarpaMMmamu, IpyruMu ¢hopmaMu rpaduxu
M UX KOMOWHAIIUSIMH;

YMEHUE MCHOJb30BaTh W aHAIM3UPOBATh B Ipoliecce y4eOHOM M HUCCIEeN0BATEIbCKOU
JESATEIbBHOCTY MH(POPMAIMI0 O BIUSHUU IMPOMBIIUIEHHOCTH, CEIBCKOIO XO35HCTBA U
TPAHCIIOPTa HA COCTOSTHUE OKPY KAOIIEH ITPUPOJHON CpEbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHS:

YMEHUSl 3aJaBaTh BOMPOCHI (B XOJe Auasora W (Wid) JHUCKYCCHM) TIO CYIIECTBY
oOcyxmaemMoi TeMbl, (OPMYIUPOBATH CBOU MPEMJIOKEHHUS OTHOCUTEIHHO BBHIMOJIHECHUS
MPEIIOKEHHON 3a/1a4u;

YMEHUS MPECTABIATH TMOJYICHHBIC PE3YIbTaThl TTO3HABATEILHOM JACSITEIIBHOCTH B YCTHBIX
U MHUChbMEHHBIX TEKCTaX; JeJIaTh MPE3EHTAIMI0 PE3yJbTaTOB BBIMOJHEHUS XUMHUYECKOTO
dKcTiepuMeHTa (1abopaTopHOTO OIbITa, JA0OpaTOpHOM pPAOOTHI MO MCCIEIOBAHUIO
CBOMCTB BEIIIECTB, yUeOHOTO MPOEKTA);

YMEHHsI y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI IMO3HABAaTEIbHON U
UCCJIeI0BATENBCKON AEATEIBHOCTA MPHU PELUICHUU BO3HUKAIOUIUMX MPOOJEM Ha OCHOBE
yuéTta OOIIMX MHTEPECOB M COIrJacoBaHUs MO3UIUN (00CYyXIeHUs, 0OMEH MHEHHIMH,
«MO3TOBbIE HITYPMbD», KOOPJUHAIMS COBMECTHBIX JIEHCTBUM, ONPEICTICHUE KPUTEPUEB 110
OLICHKE KaueCTBA BBIIOJIHEHHOU pabOThI U IpyTHUe).

PerynsiTuBHBIC YHHBeEpCAJbHbIe y4eOHbIe NeHCTBHSA:



YMEHHUE CaMOCTOSITEIFHO OMPEEIsTh EeTu NeATeIbHOCTH, TIIaHUPOBATh, OCYIIECTBISITH,
KOHTPOJUPOBATh M TIPH HEOOXOUMOCTH KOPPEKTHUPOBATH CBOIO JICSTCIIBHOCTD, BRIOUPATH
HanOosiee H(dPexkTUBHBIE CIMOCOOBI pelieHus Yy4eOHBIX U II03HABaTEJbHBIX 3ajad,
CaMOCTOSTEIILHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKCHHBIN aJTOPUTM JICHCTBUIA
IIPY BBITIOJTHEHUH 3a/IaHUH C yU4ETOM IOJIYYCHUS HOBBIX 3HAHUH 00 M3y4aeMbIX 00BbEKTaX
— BCIIECTBAX M PEAKIHUAX, OICHUBATh COOTBETCTBHE ITOJIYYCHHOTO pe3ynibTaTa
3asIBJICHHOM I1€JIM, YMCHHE HCITOJIB30BaTh M aHAJIM3UPOBATh KOHTCKCTHI, TIpe/jiaracMble B
YCJIOBHHM 33/IaHUU.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB II0 OCBOCHHMIO O00S3aTENBLHOTIO COJEpIKaHMUS,
YCTaHOBJICHHOTO JaHHOW (enepaibHON padouell mporpamMMmoM, BBLAEISIOT: OCBOCHHbBIE
0Oy4aroIMMUCSl HAay4YHbIE 3HAHUA, YMEHHUS U CIIOCOOBI JAEUCTBUH, cielM(pUUYECKUe I
MPEAMETHON 00J1acTU « XUMUSD», BUJIBI IESITEILHOCTH O TOJYYEHUIO HOBOTO 3HAHUS, €r0
MHTEPHpPETALNH, NPEeoOpa3oBaHUI0 M NPUMEHEHUIO B Pa3IUYHBIX Y4YEOHBIX M HOBBIX
CUTyalUsIX.

K koniy oOydenus B 8 kJiacce mpeIMETHBIE pe3ybTaThl Ha 0Aa30BOM YpPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

e PACKpBIBAaTh CMBICII OCHOBHBIX XHMHUYECKUX IIOHATUM: aTOM, MOJIEKyJa, XUMHUYECKUU
AJIEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BEILIECTBO, CMECh (OAHOPOIHASI K HEOITHOPOIHAS),
BAJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAsI U MOJIEKYJIIPHAsl Macca, KOJIMYECTBO BELIECTBA,
MOJIb, MOJISIDHAsT Macca, MaccoBas JOJISI XMMHYECKOrO DJIEMEHTa B COEAUHEHHH,
MOJISIpPHBIN 00BEM, OKCHU/I, KUCIIOTA, OCHOBAHUE, COJIb, JIEKTPOOTPULIATETLHOCTh, CTETICHb
OKHUCJICHUSI, XUMHUYECKas peakius, KiacCuPpuKanus peakiui: peakiuu COCIUHCHHS,
peaxkiuy pas3ioKeHUs, peakui 3aMelIeHHs], peakluu 0OMEeHa, 3K30- U YHJIOTEPMUYECKHE
peakimu, TerioBoil 3G(hEeKT peakiuu, Sapo aToma, IEKTPOHHBIN CJIONH aroma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBs3b, MOJSIPHAS M HEMOJspHas KOBAaJCHTHAs
CBSI3b, MOHHAS CBf3b, WOH, KAaTHUOH, AHHWOH, pPAacTBOpP, MaccoBas [J0Js BELIECTBA
(TIpolLleHTHAasl KOHIIEHTpAlusi) B paCTBOPE;

¢ WJUTFOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX IOHSITUA W TPUMEHATH 3THU
MOHATHS MPU ONMCAHUM BEILIECTB U X MPEBPALLCHUI;

¢ UICTIOJIB30BATh XUMUYECKYIO CUMBOJIUKY JUJIsl COCTABJICHUSI (POPMYJT BEIIECTB M YpaBHEHUMN
XUMHUYECKUX PEaKIIUN;

o ONIPE/ICNIATh BAJCHTHOCTb AaTOMOB D3JEMEHTOB B OWHAPHBIX COEIMHEHUSAX, CTENEHb
OKHCJICHUSI DJIEMEHTOB B OHWHApHBIX COCAUHEHUSX, MPUHAMJIECKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COE€IMHEHMM 1o (QopmynaM, BHJ XUMHUYECKOM CBSI3H
(KOBaJICHTHAsl U MOHHAs1) B HEOPTaHUYECKUX COCIUHEHUSIX;

e packpbiBaTh cMbIch llepuonnueckoro 3akona /[[. M. MenpeneeBa: neMOHCTpUpPOBATH
IIOHMMAaHUE NEPUOAMYECKON 3aBUCHMOCTH CBOMCTB XUMHYECKUX 3JIEMEHTOB OT HX



nonoxkenusi B Ilepuoguueckoil cucTteMe, 3aKOHOB COXPAHEHUS MAacChl BEHIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTraapo;

¢ ONMCHIBATh W  XapakTepu3oBaTh TabmuuHyto Gopmy Ilepuoamueckoil cucTeMbl
XUMUYECKUX DJIEMEHTOB: pa3ivyaTh MOHATUS «rjaBHas mnoarpymnmna (A-rpynma)» u
«mobounas mnoarpynna (b-rpymma)», wmanbie W OONBIIME TEPHOJBI, COOTHOCHUTH
0o003HaueHus, KOTOpble uMeroTca B Tabmuie «llepuogmyeckass cucreMa XUMHYECKUX
sanemeHtoB [I. WM. MenaeneeBa» C 4YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO »HJIEKTPOHOB U
pacrpeeseHre Ux Mo 3JIEKTPOHHBIM CJIOSIM);

o KJTAaCCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYCCKHE BEIICCTBA, XUMHUYECKUE
peakiuu (IO YUCIy M COCTaBY YYAacCTBYIOIIUMX B PEAKIMU BEHIECTB, MO TEIJIOBOMY
sddekry);

¢ XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHYECKUE CBOMCTBA BEIIECTB Pa3JIMUHBIX
KJIaCCOB,  NMOATBEpXkAasi  ONKHCAaHUE  MpPUMEpPAMU  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIU;

o IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTHM OT HMX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MIPEBPALICHUN B PA3IMUYHBIX YCIOBUSX;

o BEIYHUCIISITh OTHOCUTEIbHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (GopMylie COEAMHEHUSI, MAaCCOBYIO JIOJII0 BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUU;

e IPUMEHATh OCHOBHBIC OTEPAIlUU MBICIUTEIBHON NEATEIbHOCTH — aHallu3 W CHUHTE3,
CpaBHEHHUE, 0000UIEHUE, CHUCTEMATU3alUI0, KIAaCCU(UKAIMIO, BBIABICHHE MPUYUHHO--
CIEJICTBEHHBIX CBSI3€M — JJII HU3YYEHHUS] CBOWCTB BEUIECTB M XUMHYECKUX PEaAKIUU,
€CTEeCTBEHHO-HAyUYHbIE METOJbI MO3HAHUS — HAOJIIOJCHUE, U3MEPEHHUE, MOJICTUPOBAHNUE,
AKCIEPUMEHT (pPeasbHbIN U MBICIICHHBIN);

e CJICIOBATh  MpaBUJAM  TIOJIb30BAHUS XMUMHUYECKOW TIOCYyJOM U  Ja0OpaTOpHBIM
o0opyIoBaHUEM, a TaK)Ke MpaBuiIaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIIUSIMU TIO BBITIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJTYYEHUIO U
coOupaHuio Ta3000pa3HbIX BEMIECTB (BOJAOPOJIa M KHUCJIOPOJA), TNPUTOTOBICHUIO
pPacTBOPOB C ONPEAEIEHHON MacCOBOM J0JIEUM paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U
IPOBOJNTh XUMHUUYECKUE SKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB MIEJIOUEH U
KHUCIIOT C MIOMOIIbIO0 UHANKATOPOB (JTakMyc, peHoN(PTanenH, METUIOpaHX U IpyTue).

K xoniy oOydeHus B9 kJjacce mpeIMETHBIC pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMUPOBAHHOCTh y 00YUAIOIINUXCST YMEHUI:

e paCKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX MOHSATHN: XUMUYECKUM OJICMCHT, AaTOM,
MOJICKYJia, HOH, KaTUOH, aHWOH, ITPOCTOC BCHICCTBO, CJIOKXHOC BCHICCTBO, BAJICHTHOCTD,
QJICKTPOOTPHULATCIBHOCTb, CTCIICHb OKHCIICHUS, XHMHYCCKasd PpPCaKLus, XHUMHYCCKasd



CBsI3b, TEIUIOBOHM 3((exT peakuuu, MOJb, MOJSPHBIM 00BEM, pacTBOp, IEKTPOIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs] UCCOLMAlUS, pPEaKUMH HOHHOIO OOMEHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTUMBIE PpEaKIIUH,
OKHCJIUTEIIBHO-BOCCTAHOBUTENBHBIC PEAKIUU, OKUCIUTENb, BOCCTAHOBUTEND, OKUCIICHUE
U BOCCTAQHOBJIEHUE, aJUIOTPOIUs, aMpOTEpPHOCTh, XUMHUYECKass CBs3b (KOBaJECHTHa,
MOHHAs, METAJNIMYECcKas), KPUCTAIUIMUECKas pEIIETKa, KOPpO3Us METAJJIOB, CIUIABHI,
CKOPOCTbh XUMUYECKOHN pPEaKLUH, IPeIeabHo JonyctuMas konneHTpanus [IJIK BemecTsa;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX IOHATUA M MPUMEHATH 3TH
MTOHATHUS MIPU ONKMCAHNUU BEIIECTB U UX MPEBPAILECHUN;

MCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JJIsi COCTaBIEHUS! ()OPMYJT BEIIECTB U YPaBHEHUI
XUMHUYECKUX PEAKIIUN;

ONpPEAENATh BAJICHTHOCTh U CTENEHb OKUCICHHUS] XUMUYECKUX 3JIEMEHTOB B COEAMHEHUSIX
Pa3IMYHOr0 COCTaBa, MPUHAJICKHOCTh BELIECTB K ONpPEACIIEHHOMY KJIacCy COeAUHEHUI
no ¢opMynaM, BHJ XHMHUYECKOM CBA3M (KOBAJECHTHAas, HMOHHAs, MeETaJJIM4yecKas) B
HEOPraHWYECKUX COEAMHEHUSX, 3apsil MOHA 110 XUMUYECKON GopMmyJie, XapakTep cpeibl B
BOJHBIX PACTBOpPAaX HEOPraHMYECKUX COCAMHEHUH, THUI KPUCTAIMYECKON PpPEIIETKH
KOHKPETHOT'O BEILECTBA;

packpeiBaTh cMbIca Ileproaudeckoro 3akona Jl. 1. MenneneeBa u 1eMOHCTPUPOBATH €70
NOHMMaHUE: ONMCHIBATh M XapakTepus3oBaTh TabnuuHyro ¢opmy Ilepuoguueckoit
CUCTEMbl XHMHUYECKUX OJJIEMEHTOB: pa3iuyaTh MOHATUSA «rJaBHas mnoArpymnma (A-
rpynna)» u «mnodboyHas mnoarpynna (b-rpymma)», maible U OOJBIIME TEPUOJBI,
COOTHOCUTh 0003HAaYEHUs, KOTOPbIE UMEIOTCS B MEPUOJINYECKON TaOIUIE, C YACIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsl sjpa,
oOlee Yucio 3JEKTPOHOB U pacHpeliesieHUe UX MO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0111e 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB M UX COCIMHEHUI B Ipeienax
MaJIbIX IEPUOOB U TJIABHBIX MOArPYII C YYETOM CTPOCHHS MX aTOMOB;

o KJIaCCU(ULIMPOBATh XUMHUYECKHE HJIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMHUUYECKHE
peakuuu (IO YHUCIYy M COCTaBy Y4YacTBYIOLUIUMX B PEAKIMM BEUIECTB, MO TEIIOBOMY
3¢ deKTy, 10 UBMEHEHUIO CTENEHEW OKUCICHNUS XUMHUUECKHUX 3JIEMEHTOB);
XapakTepru30BaTh (OMUCHIBaTh) OOMmMHKME U CrHenupUUEeCKUe XHUMHYECKHE CBOMCTBA
IOPOCTBIX U CJOYKHBIX BEIIECTB, MOATBEPKIAs OMUCAHUE NMPUMEPAMHU MOJIEKYJISPHBIX U
MOHHBIX YPAaBHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLINN;

COCTaBJIATh YPABHEHHUs JJIEKTPOIUTHYECKONW AMCCOLMALMN KHUCIIOT, IIEJIO0YEeN U COJIeH,
MOJIHBIE U COKpAUIEHHBIE YpAaBHEHMS! PEaKlMii MOHHOrO OOMEHa, YpaBHEHHUS pEeaKIluii,
NOJTBEPKAAIOLIUX CYIIECTBOBAHUE T€HETUYECKOMN CBA3M MEXIY BEIIECTBAMH PA3IMUHbIX
KJIACCOB;

¢ PACKpbIBAaTh CYIIHOCTh OKHUCJIHUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIHUA MOCPECTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;

o IPOTHO3UPOBATH CBOMCTBAa BEUIECTB B 3aBUCHMOCTH OT HMX CTPOEHHUS, BO3MOKXHOCTHU
MIPOTEKAHUS XMMUYECKUX MPEBPALIEHUI B PA3JIUYHBIX YCIOBUSIX;



¢ BBIYUCIISITh OTHOCUTEIIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTA M0 (opMyJie COCAMHEHHS, MAaCCOBYIO JIOJII0 BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEeaKIUU;

e COONMIONATh TpaBWJIA  TOJB30BAHUS  XUMHYECKOM TMOCyIol ©  J1abopaTOpHBIM
o0opyJ0BaHUEM, a TakKe IpaBuja OOpallleHHus C BEUIECTBAMU B COOTBETCTBUHM C
UHCTPYKIUSIMU IO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUUYECKUX OIBITOB MO MOJYYEHUIO U
COOMpPaHMIO ra3000pa3HBIX BEIIESCTB (AMMHUaKa U yIIIEKUCIIOro Ta3a);

o MPOBOJINTH PEAKIINU, IMOATBEP)KIAIONINE KAaYECTBEHHBIN COCTaB Pa3JIMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOpWUI-, OpoMHI-, HOAUA-, KapOoHat-, Qocdar-,
CUWIMKAaT-, Cyib(har-, THIPOKCHUI-WOHBI, KATHOHBI aMMOHHUS W HWOHBI HM3yYCHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUIECKUX BEIICCTB,;

o MPUMEHSTh OCHOBHBIC OTICPAIIMM MBICIIUTEILHON NEATeILHOCTH — aHAJIN3 W CHUHTE3,
CpaBHEHHUE, 0000ITCHIE, CHCTEMATH3AIINIO, BRISBICHHE TPUYMHHO-CICACTBEHHBIX CBS3CH
— JUIS W3Yy4YEHUs] CBOMCTB BEIIECTB W XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAyYHbIC
METO/bl TO3HaHWS — HAONIOJIeHHe, W3MEpPEHUue, MOJCIUPOBAHUE, OSKCIECPUMEHT
(peanbHBII U MBICTICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE
8 KVIACC

No

HanMeHoBaHME pa3/iesoB U TEM POTPaMMBbI

KonnyecTBO Yacos

DnexTpoHHbIE (HU(POBBIC)

n/m Bcero|KouTtponbhbie |[IpakTuueckue 00pa3oBaTeIbHbIC PECYPCHI
paboTHI paboTHI
'azged 1. [lepBoHayaibHbIe XUMHYECKHE OHATHS
.1 [(umusa — BaxkHas 00JIaCTh €CTECTBO3HAHUS U 5 2 nomoteka [JOK
IIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA https://m.edsoo.ru/7t41837

c

.2 [pemecTBa U XUMUYECKUE PEAKIIUN 15 1 nommoteka [{OK
https://m.edsoo.ru/7f41837
c

IToro o pasneny 20

'azaes1 2. BaxkHeiue npeacTaBuTe/ I HEOPTAHUYECKHX BELECTB

1

so31yx. Kucnopoa. Ilonsitue 06 okcuaax

6

nomoreka [OK
https://m.edsoo.ru/7f41837
c

sogopoa.lloHsTHE O KUCIOTax U COJISIX

nomoreka [JOK
https://m.edsoo.ru/7f41837
c

sona. PactBopel. [ToHsATHE 00 OCHOBaHMSX

nommoreka [{OK
https://m.edsoo.ru/7f41837
c

DCHOBHBIE KJIACChl HEOPraHUYECKUX COCAUHEHUMN

11

nomoreka [IOK
https://m.edsoo.ru/7f41837




No HanMmeHOBaHUe pa3ieiioB U TEM MPOTPAMMEI KonunyecTBo yacos DiekTpoHHbIe (1IU(pPOBHIC)
n/n 3cero|Kontponshbie |[Ipaktideckue |©00Pa30BaTEIbHEIE PECYPCHI
paboTHI paboThHI
C
IToro o pasueny 30

razne 3. Ilepuoagnuecknii 3akon u Ilepuoanyeckas cucrema xumudecknx 3jeMmeHToB . U. MenaesneeBa. CtpoeHue
aToMOB. XMMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEaAKIMU

.1 |[epnognueckuii 3akoH u Ilepronnueckas cucrema || 7 nomoreka [{OK
xumMu4deckux saemenToB 1. 1. Menneneena. https://m.edsoo.ru/7f41837
Ctpoenue atoma c

.2 [(umuueckas cBs3b. OKUCIUTEIBHO- 8 1 nomoreka [JOK
BOCCTAHOBUTEJIBbHBIEC PEAKLINU https://m.edsoo.ru/7f41837

c
IToro mo paszumeny 15 nomoreka [JOK
https://m.edsoo.ru/7f41837
c
€3epBHOE BpeMs 3 nomoteka [{OK
https://m.edsoo.ru/7f41837
c
DBIIIEE KOJIMYECTBO UACOB I10 ITPOITPAMME | 68 4 5
9 KIIACC
No HaunmeHoBaHue pa3aeiaoB U TeM IpOrpaMmbl KonnuecTBo yacos DIICKTPOHHBIC (IIU(PPOBBIC)
n/ scero|COHTPOJIBHBIE |[paKTHYECKHE 00pasoBaTebHbIC
I paboThI paboThI peCypChbl
'aznes 1. BemecTBO U XMMHUYeCKUE PeaKIUH
.1 |[oBTOpeHue u yriyoieHne 3HaHuil OCHOBHBIX 5 1 nommoteka [IOK




No HanmeHoBaHue pa3iesioB U TEM OPOrpaMMBbl KonnuectBo vacos DIIEKTPOHHBIE (LIU(DPOBBIE)
n/ bcero|COHTpOIIbHBIE |[pAKTHIECKHE 00pa3oBaTeIbHbIC
a paboTEI paboTEI peCypChI
pasziesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a6
36
.2 [DCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIIMI 4 nommoteka [IOK
https://m.edsoo.ru/7f41a6
36
.3 |pmekTposMTHYECKas JUCCOLMAlNs. XUMUYECKUE 8 1 1 nomoteka [JOK
peaKIuu B pacTBOpax https://m.edsoo.ru/7f41a6
36
IToro nmo paszueny 17
tazges 2. HemeTassibl M MX COeIUHEHUS
.1 |pOmras xapakTepucTUKa XUMHUYECKUX DJIEMEHTOB 4 1 nomoreka [{OK
VIIA-rpynmsl. ['agoreHst https://m.edsoo.ru/7f41a6
36
.2 O1ast xapaKTepUCTUKA XUMHUYECKUX AJIEMEHTOB 6 n6moteka [{OK
VIA-rpynmnsl. Cepa u €€ coeuHEeHUS https://m.edsoo.ru/7f41a6
36
.3 DOmast xapaKTEepUCTUKA XUMHUYECKUX AJIEMEHTOB 7 1 n6moteka [{OK
VA-rpynnsl. A3ot, pochop 1 ux coeTMHEeHUs https://m.edsoo.ru/7f41a6
36
4 DOmast xapaKTepUCTUKA XUMHUYECKUX AJIEMEHTOB 8 1 2 nomoteka [JOK
[VA-rpynmnsl. Yrnepoa 1 KpEMHHUM U UX https://m.edsoo.ru/7f41a6
COEIUHEHUA 36
IToro no pasneny 25




No HanMeHnoBaHue pa3ziesioB U TEM MPOTPaMMBbl KonuyectBo yacon DIIEKTPOHHBIE (LIU(DPOBBIE)
n/ bcero|COHTpOIIbHBIE |[pAKTHIECKHE 00pa3oBaTeIbHbIC
a padoThI padoThI peCypChl

razaest 3. MeTasuibl 1 X COCAMHEHMSI

.1 |DOmme cBoiicTBAa METAIIIOB 4 nomoreka [JOK
https://m.edsoo.ru/7f41a6
36

.2 [basKHEHIe MeTaJUIBI U UX COSIUHEHUA 16 1 2 nomoteka [JOK
https://m.edsoo.ru/7f41a6
36

IToro mo pazneny 20

'aznest 4. XuMusi M OKpy:Kamomas cpeaa

.1 [pemecTBa u MaTepUaIIbl B )KU3HU YEITOBEKA 3 nomoteka [OK
https://m.edsoo.ru/7f41a6
36

IToro o pa3neny

€3epBHOE BpeMs n6moteka [{OK
https://m.edsoo.ru/7f41a6
36

DBIIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME | 68 4 7

IMMOYPOYHOE INIAHUPOBAHUE
8 KJIACC

No Tema ypoka KomnuectBo yacos Jara DneKTpoHHbIE IU(PPOBbHIE

n/ cero|<onTposbHbIe [IpakTuueckue | H3YIeHH oOpa3oBaTenbHbIE PECypPChI

1 paboTHI paboTHI A

__|Ipeamer xumuu. Pojib XUMUM B JKM3HU 1 ymomoreka [JOK




°|

Tema ypoka KonuuectBo yacoB Jlata DJNIeKTPOHHBIC IU(PPOBBIC
bcero|KoHTponBHBIE [IpakTraeckue | A3YICHH | 00pa3oBATEIbHBIE PECYPCEI
padoThI padoThI A

yejaoBeKa. Tena u BelecTBa https://m.edsoo.ru/ff0d210c

[oHsTHE O METOIaX MO3HAHUS B XUMHUM 1 momoTeka I{OK
https://m.edsoo.ru/ff0d227e

[pakTrueckas padota Ne 1 «IIpaBuna padotsr | 1 momoTteka [JOK

B J1Ja0OpaTOpuU U NMPUEMBI 0OpaIlICHUS C https://m.edsoo.ru/ff0d23dc

1a00paTOPHBIM 000PY0BAHUEM

[rcThie BemecTBa U cMecH. CIocOObI 1 momoTeka IJOK

pas3aeneHus CMecen https://m.edsoo.ru/ff0d26ca

[pakTuueckas padora Ne 2 «Paznenenue 1 monmotexa [JOK

cMecei (Ha mpuMepe OYHUCTKU TTOBapEHHOM https://m.edsoo.ru/ff0d28c8

COJIN)»

ATOMBI 1 MOJIEKYJIbI 1 monmotexa [JOK
https://m.edsoo.ru/ff0d2a6c

(MMUYECKHE 2JIEMEHThI. 3HAKU (CUMBOJIBI) 1 ymomoTeka [{OK

XAMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

[pocThI€ U CIIOKHBIE BELIECTBA 1 mommoTexa [JOK
https://m.edsoo.ru/ff0d2a6c¢

\TOMHO-MOJIEKYJIAPHOE YUYCHUE 1 mommoteka [JOK
https://m.edsoo.ru/ff0d2d50

AKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 momoTeka IJOK

Xumudaeckasi opmyna. BageHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae

XUMHYECKUX DJIEMEHTOB

DTHOCUTEIbHAS aTOMHAasl Macca. 1 momoTeka IJOK




il

]

°|

KI/ICJ'IOPOI[ — OJICMCHT U IIPOCTOC BCIICCTBO.

Tema ypoxka KonuyectBo yacoB Jata DneKTpoHHbIE IU(PPOBbHIE
bcero|KoHTponBHBIE [IpakTraeckue | A3YICHH | 00pa3oBATEIbHBIE PECYPCEI
padoThI padoThI A

OTHOCHUTENbHAS] MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
AaccoBas 10JIs1 XUMUYECKOTO AJIEMEHTA B 1 momoTteka [JOK
COCIMHEHUHU https://m.edsoo.ru/ff0d350c
loimuecTBO BemecTBa. Monb. MossapHast 1 momotexa [[OK
Macca https://m.edsoo.ru/ff0d5230
DU3UYECKUE U XUMUYECKUE SIBJICHUS. 1 monmotexa [[OK

|| XuMHYecKas peakiusl https://m.edsoo.ru/ff0d37fa
[pU3HAaKK U yCIIOBUS POTEKAHUS 1 monmotexa [[OK
XUMHUYECKUX pEeaKIUn https://m.edsoo.ru/ff0d3al6
AKOH COXPAaHEHMS MacCChl BEILIECTB. 1 momoreka [JOK
XUMHYECKHUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
SEIYMCIICHUS KOJIMYECTBA, MACChl BEILICCTBA 1 momoteka [JOK

| ||m0 ypaBHEHMAM XMMMYECKHUX PEAKIIMM https://m.edsoo.ru/ff0d5708
Utaccudukanysi XuMUYECKUX Peakiuit 1 mommoteka [JOK
(coenuHeHUs, pas3yIoKEHUs, 3aMEeICHUSI, https://m.edsoo.ru/ff0d3f34
oOMeHa)
/1. B. JIoMOHOCOB — y4€HBIII- 1 momorteka [JOK
sHUUKIoneaAuCT. O600IIeHHE U https://m.edsoo.ru/ff0d40c4
cUcTeMaTHu3alys 3HaHU!
lonTposibHast pabota Nel mo Teme «Bemecta || 1 1 mommoTexa [[OK
Y XUMHUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
$031yX — cMmech razoB. CocTaB Bo3ayXxa. 1 mommoTexa [[OK

https://m.edsoo.ru/ff0d448e




|

il

2

il

ol I

il

Tema ypoxka KonuyectBo yacoB Jata DneKTpoHHbIE IU(PPOBbHIE
bcero|KoHTponBHBIE [IpakTraeckue | A3YICHH | 00pa3oBATEIbHBIE PECYPCEI
padoThI padoThI A
O30H
DU3UYECKUE U XUMHUYECKHUE CBOMCTBA 1 momoTeka I{OK
KHUcopoAa (peakiyuu OKUCICHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
[TonsTre 00 okcumax
TI0COOBI TOJTy4EHUS KUCTIOPO/ia B 1 momoteka [JOK
1a00paTOPUU U MMPOMBIILICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
'erIoBol A (PEKT XUMHUUECKON peaKIvH, 1 momoTteka [JOK
MOHSTUE O TEPMOXUMHUYECKOM YPABHEHUH, https://m.edsoo.ru/ff0d4790
9K30- U DHJIOTEPMUUECKUX PEAKIIHIX
"'orunBO (HE(DTh, yroOJIb U METaH). 1 monmotexa [JOK
3arps;3HeHHE BO3/yXa, CIIOCOOBI €T0 https://m.edsoo.ru/ff0d4c4a
| |[mpemoTBpaleHus
[pakTuueckas padora Ne 3 o Teme 1 1 mommotexa [JOK
«IlonmyueHnue u cobrpanue KMUCIOPO/a, https://m.edsoo.ru/ff0d4ae2
HU3YYEHHUE €TO CBOKCTB)
3010pOJI — BJIEMEHT U MPOCTOE BEMIECTBO. 1 momorteka [JOK
| |HaxoskieHue B mpupoJie https://m.edsoo.ru/ff0d4dd0
DU3UYECKHE U XUMUYECKHE CBOMCTBA 1 momoTteka [JOK
| |Bomopoxa. Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
[oHsITHE O KMCIOTAaX U COJISIX 1 mommoTteka [JOK
https://m.edsoo.ru/ff0d50d2
'TI0COOBI TTOJTyYEHHUsI BOJIOPO/Ia B 1 mommoTteka [JOK

°|

nabopatopuu

https://m.edsoo.ru/ff0d4dd0




~|= 87

~

il I

il

il

il

il

«Kucnopoa. Bonopoxn. Bona»

Tema ypoxka KonuyectBo yacoB Jata DneKTpoHHbIE IU(PPOBbHIE
bcero|KoHTponBHBIE [IpakTraeckue | A3YICHH | 00pa3oBATEIbHBIE PECYPCEI
paboTEHI paboTHI A

[pakTrueckas padora Ne 4 o Teme 1 1 ymommnoreka [JOK

«ITonydyenue u cobupanue BoJ0PoOIa, https://m.edsoo.ru/ff0d4{42

U3Y4YECHHUE €r0 CBOMCTBY

AonsipHBIA 00BEM ra30B. 3aKOH ABOTaApo 1 ymomnoreka [JOK
https://m.edsoo.ru/ff0d542e

SIIMCIICHUS 00hEMA, KOJIMYECTBA BEIIECTBA 1 momoreka [JOK

ra3a o ero M3B€CTHOMY KOJIUYECTBY https://m.edsoo.ru/ff0d55a0

BEILIECTBA UM O0BEMY

SBIYUCIIEHUS] OOBEMOB T'a30B 0 YPABHEHUIO 1 mommoTeka [JOK

peaKIuy Ha OCHOBE 3aKOHA 00OBEMHBIX https://m.edsoo.ru/ff0d5708

OTHOUIIEHH Ta30B

DU3NYECKUE U XUMUYECKHUE CBOKMCTBA BOJIbI 1 mommotexa [JOK
https://m.edsoo.ru/ff0d587a

foctaB ocHoBanui. [lonsTie 06 maANKaTOpax| 1 mommotexa [JOK
https://m.edsoo.ru/ff0d59e2

Jo/1a KaK pacTBOpuUTENb. HackllieHHbIE U 1 mommotexa [JOK

HEHACBIIEHHbIE paCTBOPBI. MaccoBas 1071 https://m.edsoo.ru/ff0d5b40

BEIIIECTBA B pacTBOpE

[pakTuueckas padora Ne 5 mo Teme 1 1 mommoTexa [[OK

«ITpuroroBieHue pacTBOPOB C https://m.edsoo.ru/ff0d5Seba

OIPEICIIEHHON MAacCOBOM JOJIEH

| |[pacTBOPEHHOTO BEIIECTBAY
(oHTpoIBHAs paboTa Ne2 1o Teme 1 1 momorteka [JOK

https://m.edsoo.ru/ff0d6342




°l= 8 F

il I I

|

|

il

Tema ypoxka KonuyectBo yacoB Jata DneKTpoHHbIE IU(PPOBbHIE
bcero|KoHTponBHBIE [IpakTraeckue | A3YICHH | 00pa3oBATEIbHBIE PECYPCEI
paboTEHI paboTHI A
DKCHBI: COCTaB, KiacCU(UKAIus, 1 momoTeka I{JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
lonydeHne 1 XUMUYECKHE CBOMCTBA 1 ymomnoreka [JOK
KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
DCHOBaHUS: COCTaB, KjIaccudukanus, 1 momoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
lonydeHre U XMMUYECKHUE CBOMCTBA 1 monmotexa [[OK
OCHOBaHMUM https://m.edsoo.ru/ff0d67ca
(MCJIOTBI: cOCTaB, KJlaccuukarus, 1 momoTeka I{JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[oydeHrne U XMUMAYECKHUE CBOMCTBA KUCIIOT 1 monmotexa [JOK
https://m.edsoo.ru/ffOdfee2
lonu (cpeHue): HOMEHKJIaTypa, ClocoObl 1 mommotexa [JOK
| |moydeHust, XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[pakTrueckas padora Ne 6. Pemienue 1 1 mommoTexa [JOK
AKCIIEPUMEHTAIIBHBIX 33]1a4 10 TEME https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COCIUHEHUI»
'€eHeTHYEeCKas CBA3b MEXKY KilacCaMu 1 mommoteka [JOK
| |HEOpPraHMYECKUX COECAMHEHUN https://m.edsoo.ru/00ad9a50
DOOOIIEHNE Y CUCTEMATHU3aLMs 3HAHUN 1 mommoTteka [JOK

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

Tema ypoxka KonuyectBo yacoB Jata DneKTpoHHbIE IU(PPOBbHIE
bcero|KoHTponBHBIE [IpakTraeckue | A3YICHH | 00pa3oBATEIbHBIE PECYPCEI
paboTEHI paboTHI A

loHTpoabHas paboTta Ne3 mo teme "OcHoBHBIE| 1 1 momoTeka [[OK

KJIACChl HEOPTAaHUYECKUX COCTUHEHUI" https://m.edsoo.ru/00ad9ela

[epBbie MOMBITKU KiIACCUPUKALIUN 1 ymomnoreka [JOK

XUMHUYECKUX 3JIEMEHTOB. [ToHsATHE O rpymax https://m.edsoo.ru/00ad9ffa

CXOJIHBIX DJIEMEHTOB

lepronnueckuit 3akoH u llepnonnueckas 1 mommoTeka [JOK

cucTeMa XUMHUYeCKux siemMeHnToB /. . https://m.edsoo.ru/00ada52c

MenneneeBa

[epronbl, rpynIbl, TOATPYIIIbI 1 momoteka [JOK
https://m.edsoo.ru/00adaS2c

Tpoenne atToMoB. COCTaB aTOMHBIX SIEP. 1 monmotexa [JOK

N3oTombl https://m.edsoo.ru/00ada342

'TpOEHUE AIEKTPOHHBIX 000JI0YEK aTOMOB 1 mommotexa [JOK

aneMeHToB [lepnoanueckoint cucremsl . W. https://m.edsoo.ru/00adabbc

MenneneeBa

(apakTepuCTUKa XUMUYECKOr0 JIEMEHTA 110 1 mommotexa [JOK

ero noJyioxkeHuto B [leprnonnueckoi cucreme https://m.edsoo.ru/00ada824

1. 1. MenpaeneeBa

HaueHue [leprnoanueckoro 3akoHa aJist 1 mommoTexa [[OK

pa3BuUTHs HAYKHU U nipaktukuy. 1. 1. https://m.edsoo.ru/00ada96e

MeHnneneeB — y4€HbIi, EIaror u

TpaKIaHUH

IEKTPOOTPULIATEIIBHOCTh ATOMOB 1 momorteka [JOK

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




No | Tema ypoxka KonuyectBo yacoB Jata DneKTpoHHbIE IU(PPOBbHIE
n/ cero|<onTposbHbIe [IpaxTiueckue | H3Y4CHH oOpa3oBaTeNbHbIE PECYpPChI
1 padoThI padoThI A

9 |loHHas XMMHYECKas CBI3b 1 momoTeka I{JOK

] https://m.edsoo.ru/00adac34
0 |{oBaneHTHAas MONSPHAS] XUMUAYECKAsI CBSI3b 1 momoTexa [[OK

] https://m.edsoo.ru/00adaab8
1 [oBaneHTHas HEMOJIAPHAS XUMHUYECKast CBA3b | 1 mommoTeka [JOK

] https://m.edsoo.ru/00adaab9
2 |[TereHb OKUCIICHUS 1 moamoreka [LJOK

] https://m.edsoo.ru/00adae28
3 |DKuCIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu | 1 monmotexa [JOK

_ https://m.edsoo.ru/00adb076
4 |DKHCIUTENIN U BOCCTAHOBHUTEIIU 1 momoTeka IJOK

_ https://m.edsoo.ru/00adb076
5 |{onTposbHas padota Ne4 no teme «Ctpoenue | 1 1 mosmoTeka [JOK

| |[aToma. XuMuuecKas CBA3bY https://m.edsoo.ru/00adb486
6 |\Hanmu3 BbIONHEHUS paboThl. O000mEeHue n || 1 mommoTexa [JOK

| |lcucTemaTn3anus 3HAHUMA https://m.edsoo.ru/00adb33c
7 |lToroBasi KOHTpOJbHAs paboTa 1 1 momoTeka [JOK

] https://m.edsoo.ru/00ad9cb2
8 |le3epBHBIN ypok. O000IIEHNE U 1 momoTteka [JOK

| |cucTeMaru3anys 3HaHUM https://m.edsoo.ru/ff0d61c6
DBIIEE KOJIMYECTBO YACOB I10 68 5 4

I[TPOT'PAMME

9 KJIACC




Tema ypoka KomnuectBo yacoB [ara DneKTpoHHbIE IU(PPOBbHIE
bcero|ConTponbHbie |[IpakTiueckue | H3YICHH| 00pa3oBaTENbHBIE PECYPCEI
padoThI padoThI A

[epronnueckuii 3akoH. [leprnonnueckas | ymonnoreka [JOK

CHUCTEMa XUMUYECKUX 3neMeHToB 1. U. https://m.edsoo.ru/00adb59e

MennaeneeBa

AKOHOMEPHOCTH B U3MEHEHUU CBOWCTB | ymonnoreka [JOK

XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6

NEPUOI0B

Utaccuukanys 1 HOMEHKIIAaTypa 1 mommoTeka [JOK

HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

SUJIbl XUMHUYECKOM CBSI3U U TUIIBI 1 momoreka [JOK

KPUCTAJUIMYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6

loHTpOJIbHAs paboTa Nel 1o Teme 1 1

«IToBTOpeHue u yriyOiaeHue 3HaHun

OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiiacca»

(naccuukanys XuMUYECKUX PEAKITUHN 10 1 mommotexa [JOK

pPa3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0

[OHSITHE O CKOPOCTH XUMHUUYECKOU PEAKIIHH. 1 momorteka [JOK

[ToHsATHE O TOMOTE€HHBIX U F€TEPOTreHHBIX https://m.edsoo.ru/00adbe9a

pEeaKIUAX

[oHsITHE 0 XUMHYECKOM PABHOBECHH. 1 mommoTexa [[OK

@aKTOpBI, BIUSAIOLIME HA CKOPOCTH https://m.edsoo.ru/00adc28c

XUMUYECKON pEaKIMH U MOJO0KEHNE

XUMHUYECKOTO PAaBHOBECHS

DKM CIIUTEIbHO-BOCCTAHOBUTENBHBIE peakunu | 1 mommotexa [JOK

https://m.edsoo.ru/00adcade
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XAMUYECKUE CBOMCTBA, MIOJYUYECHHUE,

IIPUMCHCHUC

Tema ypoxka KonuyectBo yacoB Hata DneKTpoHHbIE IU(PPOBbHIE
bcero|ConTponbHbie |[IpakTiueckue | H3YICHH| 00pa3oBaTENbHBIE PECYPCEI
padoThI padoThI A

'eopus SJIEKTPOITUTAYECKON TUCCOIUALINH. | mommoTeka [[OK

CunpHbIE U cl1a0bIe AJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

loHHBIE ypaBHEHHUSI peaKIni | ymommnoreka [JOK
https://m.edsoo.ru/00add448

(MMHYECKHE CBOMCTBA KUCJIOT 1 OCHOBaHUM B || 1 momoreka [JOK

CBETE IMPEACTABICHUI 00 https://m.edsoo.ru/00add5d8

AJIEKTPOIUTUYECKON TUCCOLUAITIU

(MMHYECKHE CBOMCTBA COJICH B CBETE 1 momoTeka I{JOK

IPENCTABICHUN 00 3JEKTPOIUTUYECKON https://m.edsoo.ru/00add8b2

JMCCOLUALIIT

[oHsITHE O TUAPOIIN3E COJIEN 1 mommotexa [JOK
https://m.edsoo.ru/00add9d4

DOOOIIICHNE U CUCTEMAaTH3allis 3HAaHUI 1 momorteka [JOK
https://m.edsoo.ru/00addd12

[pakTuueckas padora Ne 1. «Pemenue 1 1 mommotexa [JOK

AKCIIEPUMEHTAIBHBIX 337129 https://m.edsoo.ru/00addbfa

(oHTposIbHAs paboTa No2 1o Teme 1 1 momoteka [JOK

«INEKTPONUTUYECKAS TUCCOLUALIMS. https://m.edsoo.ru/00addecO

XUMUYECKHUE PEAKIIUU B PACTBOPAX)»

DO1IIasi XapaKTepUCTUKA TaJOreHOB. 1 mommoTexa [JOK

XHUMUYECKHE CBOMCTBA HA PUMEPE XJI0pa https://m.edsoo.ru/00addfe2

(mopoBogopo. CossiHast KUCJIOTA, 1 momorteka [JOK

https://m.edsoo.ru/00ade104
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rpynibl. A30T, pacipoCTpaHEHUE B IPUPOJIE,

duznyecKkue 1 XuMUYECKHe CBOMCTBA

Tema ypoxka KomnuectBo yacoB [ara DneKTpoHHbIE IU(PPOBbHIE
bcero|ConTponbHbie |[IpakTiueckue | H3YICHH| 00pa3oBaTENbHBIE PECYPCEI
padoThI padoThI A

[pakTrueckas padora Ne 2 o Teme 1 1 ymonnoreka [JOK
«ITonyueHue CoMIHON KUCIOTHI, U3yUYECHUE €€ https://m.edsoo.ru/00ade348
CBOWCTB»
SBIUKCIICHUS 110 YPAaBHEHUAM XUMUYECKUX 1 ymonnoreka [JOK
pEaKLHil, €CIIM OJWH U3 PEArcHTOB J1aH B https://m.edsoo.ru/00ade488
U30bITKE
DO11Iast XapaKTepuCTUKa 3jeMeHToB VIA- 1 mommoTeka [JOK

| |[rpynmsr https://m.edsoo.ru/00ade64a
\JUIOTPOITHBIE MOJTU(PUKALIUH CEPBI. 1 mommoTeka [JOK
HaxoxaeHue cepbl U €€ COeTUHEHUN B https://m.edsoo.ru/00ade64a
npupose. XUMUYECKHE CBOMCTBA CEPHI
"€pOBOJIOPO/I, CTPOCHUE, (DHU3UICCKHUE U 1 momorteka [JOK
XUMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Dkcuabl cepbl. CepHast kucioTa, pusnyeckue || 1 mommotexa [JOK
Y XMMHUYECKUE CBOMCTBA, IPUMEHEHNE https://m.edsoo.ru/00adea28
(MMUYECKHE PEAKLINH, JIEXKALINE B OCHOBE 1 mommotexa [JOK
MPOMBIIIUICHHOTO CITOCO0a MOTyYeHUS https://m.edsoo.ru/00adec8a
CEPHOU KUCIIOTBl. XUMUYECKOE 3arpsI3HEHUE
OKPY’KaIOIIEH Cpebl COETMHEHHUSIMU CEPBI
SLIYMCIICHME MACCOBOM JI0JIM BBIXOJa 1 momoTeka IJOK

| |[OpodyKTa peakiun https://m.edsoo.ru/00adec8a
DO111asi XapaKTePUCTUKA PJIEMEHTOB V A- 1 mommotexa [JOK

https://m.edsoo.ru/00adeea6
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Tema ypoxka KonuyectBo yacoB Hata DneKTpoHHbIE IU(PPOBbHIE
bcero|ConTponbHbie |[IpakTiueckue | H3YICHH| 00pa3oBaTENbHBIE PECYPCEI
padoThI padoThI A

\MMHAK, €T0 (PU3UICCKIE U XUMUUIECKHEC 1 momoTeka 1JOK

CBOICTBa, MOJIy4YCHHUE U IPUMEHCHUE https://m.edsoo.ru/00adf004

[paxTiueckas pabora Ne 3 o Teme 1 1 ymommnoreka [JOK

«IlonyyeHne aMMHaKka, U3y4eHHE €ro https://m.edsoo.ru/00adf180

CBOWCTBY»

\30THAs1 KUCJIOTA, €€ (hU3nYecKue u 1 momoreka [JOK

XUMHUYECKUE CBOMCTRA https://m.edsoo.ru/00adf306

[crionb30BaHMEe HUTPATOB U cosieit aMmMoHus B || 1 monmoteka [JOK

KaueCTBE MUHEPAJIbHBIX YI00PEHHIA. https://m.edsoo.ru/00adf518

XHUMHUECKOE 3arpsi3HEHUE OKpYKaroen

| |cpennl COENMHEHUSMU a30Ta

bocop. Oxcnn pocdopa (V) u pochopras 1 momorteka [JOK

KHCIIOTa, PU3NYECKHE U XUMUYECKUE https://m.edsoo.ru/00adf68a

CBOWCTBA, NOJIyYEHUE

[cronb3oBanue GocdaToB B KaUeCTBE 1 momoTteka [JOK

MUHEPaTbHBIX YI0OpEeHU. 3arpsi3HEHHE https://m.edsoo.ru/00adfc20

| |mpupoaHoii cpenpl pocharamu

THEPOM, pACHPOCTPAHEHHE B IPUPOLE, 1 mommoTexa [[OK

duznyecKkrue 1 XuMHUYECKIe CBOWCTBA https://m.edsoo.ru/00adfd9c

DKCHJIBI yTieposa, ux (U3nIecKue u 1 mommoTexa [[OK

XUMUYECKHE CBOMCTBA. DKOJIOTHYECKHE https://m.edsoo.ru/00adfebe

po0JieMbl, CBSI3aHHBIE C OKCHJIOM YTJIepoJa

av)

/TOJIBHAS KUCJIOTA U €€ COoIun 1 momoTeka IJOK
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CruiaBel. BerunciieHrs 1o ypaBHEHUSIM
XUMHUYECKUX PEAKLINM, €CIIA OOUH U3

pPEareHToB COAECPKUT NPUMECH

Tema ypoxka KonuyectBo yacoB Hata DneKTpoHHbIE IU(PPOBbHIE
bcero|ConTponbHbie |[IpakTiueckue | H3YICHH| 00pa3oBaTENbHBIE PECYPCEI
padoThI padoThI A
https://m.edsoo.ru/00ae006¢
[pakTiueckas pabota Ne 4 o Teme 1 1 ymonnoreka [JOK
"[TonyyeHue yriaekucaoro rasa. https://m.edsoo.ru/00ae027e
KauecTBennas peakuus Ha KapOOHAT-HOH"
[epBoHavasibHBIE TOHATHS 00 opraHudeckux || 1 mommoTeka [JOK
BEILIECTBAX KAK O COCAMHEHUAX YIIIEpOIa https://m.edsoo.ru/00ae054e
(PEMHUI U €r0 COCTMHECHUS 1 monmotexa [JOK
https://m.edsoo.ru/00ae080a
[pakTrueckas pabora Ne 5. Pemienue 1 1 monmotexa [JOK
DKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME https://m.edsoo.ru/00ae0bf2
«BaxHelme HeMeTaJuIbl U UX COCIUHECHUSI)
(OHTpOobHas padoTa Ne3 1o Teme 1 1 momorteka [JOK
«BaxHenime HeMeTaulbl U UX COEAUHECHUS» https://m.edsoo.ru/00ae0e18
DO1IIasi XapaKTepUCTUKA XUMUYECKHUX 1 mommotexa [JOK
AJIEMEHTOB — MeETauloB. MeTajuinueckas https://m.edsoo.ru/00ae103e
CBSI3b M METAJNIMYECKAs KPUCTATUIMYECKAs
pemérka. Du3nyeckre CBOMCTBA METALIOB
(MMHUYECKHE CBOMCTBA METAJIJIOB. 1 mommoTteka [JOK
DNEKTPOXUMUUYECKUHN PSIJT HAMTPSKEHUIA https://m.edsoo.ru/00ael156
METAJIJIOB
DOIITHE CITOCOOBI MOTYUYCHHS METAJIJIOB. 1 momorteka [JOK

https://m.edsoo.ru/00ael156
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xenesa (11D)

Tema ypoxka KonuyectBo yacoB Hata DneKTpoHHbIE IU(PPOBbHIE
bcero|ConTponbHbie |[IpakTiueckue | H3YICHH| 00pa3oBaTENbHBIE PECYPCEI
padoThI padoThI A
[oHsATHE O KOPPO3UH METAIIOB | ymonnoreka [JOK
https://m.edsoo.ru/00ael1278
[[e1ouHBIC METAITBI 1 momoTteka [{OK
https://m.edsoo.ru/00ae14b2
DKCUIBI U TUAPOKCUIBI HATPUS U KAJIAS 1 mommoTeka [JOK
https://m.edsoo.ru/00ae14b2
[{en10UHO3EMENBHBIE METAIUIBI — KAaJIbLIUN U 1 monmotexa [JOK
Mar"Hui https://m.edsoo.ru/00ae15e8
JasKHEHIIINE COCIMHEHUS KaJIbIUA 1 momoTeka IJOK
https://m.edsoo.ru/00ae15e8
DO0OIIIeHNEe U CUCTeMaTH3allus 3HAaHUN 1
K&cTKOCTh BOJBI U CITOCOOBI €€ YCTpaHEHUS 1 mommotexa [JOK
https://m.edsoo.ru/00ae1886
[pakTrueckas padora Ne 6 mo Teme 1 1 mommoTexa [IOK
"7KECTKOCTH BOJIBI M METOABI €€ YCTPAHEHHUS https://m.edsoo.ru/00aelae8
\JTFOMUHHI 1 momoTeka IJOK
https://m.edsoo.ru/00ae1c64
\M(oTepHBIE CBOWCTBA OKCHIa U THAPOKcHaa || 1 mommoTexa [[OK
https://m.edsoo.ru/00ae1c64
Keneso 1 momoTeka IJOK
https://m.edsoo.ru/00ae1d86
DKCHIbI, TUIPOKCUABI U conu xene3a (11) u 1 mommotexa [JOK

https://m.edsoo.ru/00ae35e6
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Tema ypoxka KonuyectBo yacoB Hata DneKTpoHHbIE IU(PPOBbHIE
bcero|ConTponbHbie |[IpakTiueckue | H3YICHH| 00pa3oBaTENbHBIE PECYPCEI
padoThI padoThI A

DO0OIIEeHNEe U CUCTEeMaTH3alus 3HAHUH 1

[pakTiueckas pabora Ne 7. Pemenue 1 1 ymonnoreka [JOK

HKCIIEPUMEHTAJIBbHBIX 33]1a4 110 TEME https://m.edsoo.ru/00ae3de8

«BaxkHenme MeTaJibl U UX COSUHECHUSD)

SBIUKCIICHUS 110 YPABHEHUAM XUMUYECKUX 1 mommoTeka [JOK

pEaKLuil, €CIIM OVH U3 PEarcHTOB JaH B https://m.edsoo.ru/00ae1750

M30BITKE WM COJICPKUT MIPUMECH.

Brrauciieansa MaccoBOM JOJIM BRIXOJA

MPOYKTa PEAKIIUU

DOOOIIICHNE U CUCTEMATU3alIMsl 3HAHU I 1

loHTpOJIbHAs paboTa Ned 1o Teme 1 1

«BaxaelIme MeTauibl U UX COSTUHEHUS

JeIecTBa U MaTEpUaIbl B IOBCEIHEBHOM 1 momorteka [JOK

JKM3HU YE€JIOBEKa https://m.edsoo.ru/00ae3f50

(MMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH 1 mommotexa [JOK

cpenbl https://m.edsoo.ru/00ae4270

OJIb XUMHH B PELLIEHUU IKOJIOTUYECKUX 1 mommoTexa [IOK

npo0bJieM https://m.edsoo.ru/00ae4270

ITorosast KontponbHas pabota 1 1 mommoTexa [JOK

https://m.edsoo.ru/00ae0dOa

\HaJTU3 BBITTOJIHEHMSI paboThl. O600meHne n || 1 mommotexa [[OK

CUCTEMATHU3aIMs 3HAHUHN https://m.edsoo.ru/00adb33c

e3epBHbIN ypok. O000IIeHNE 1 1 momoTteka [JOK




No | Tema ypoka

[TPOI'PAMME

KosmyecTBo yacoB Jlara DJIeKTPOHHBIC TU(PPOBBIC
i/ b ceroKontponbhbre [IpaxTuueckue | A3Y4CHH | 00pasoBATENbHbIC PECYPCHI
T padoThI padoThI A
: CUCTEMaTH3alMs 3HaHUI https://m.edsoo.ru/00ad9cb2
DBILIEE KOJIMYECTBO YACOB I10 68 5 7




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLIECCA

OBS3BATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

8 kaacc 1. Pymsutuc I'. E. Xumus: 8 ki.: yue0. 1y o6iieodpaszoBat. opranuzanuii / I'. E.
Pymzutuc, ®. I'. ®enpaman. — M.: [Ipocsenienue.

9 kaacc 1. H.E.Ky3nenosa. Xumusi: 9 ki1.: yue0. s o61eo0pazoBat. opranusamuii /
H.E.Ky3nenosa 1.M.Tutosa, H.H.I'apa — M.: Benrana —['pad

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJISA

1. Xumust: 8 KII.: DJIEKTPOHHOE PUIOKEHHUE K YYCOHUKY. — WWW.Prosv.ru.

2 I'apa H. H. Xumusi: 3agaunuk ¢ «nomoraukom»: 8—9 ki. / H. H. I'apa, H. 1.
["abpyceBa. — M.: [IpocBemienue.

3.Pabouue nporpammsl. [Ipenmernas nunus yueonukos I'. E. Pynsurtuca, ©. T
®enpamana. 8—9 kiaccsl / H. H. I'apa. — M.: [IpocBemienue.

4. Pagenkuit A. M. Xumus: quaaktuaeckuid Matepuaitr: 8—9 ki. / A. M. Pagenkuit. — M.:
[Ipocseuienue.

Xumust: 9 KL

1. H.E.Ky3nenona, A.H.JI€BkuH. 3agaunuk 1o xumuu. 9 knacc. - M.: Benarana-I'pad.

2. T'apa H. H. Xumus: 3agaunuk c «momormaukom»: 8—9 ki. / H. H. I'apa, H. U.
["abpyceBa. — M.: IIpocBemieHue.

3. Papenxkmii A. M. Xumus: nunaktuueckuit Mmatepuait: 8—9 kir. / A. M. Pagenkuii. — M.:
[Ipocsemenue.

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

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBHI CETHU
MUHTEPHET

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

DneKkTpoHHOE nepuoanyeckoe unanue https:// proskolu.info

TecToBsie U rpaduueckue MaTepuaisl mo xumuu https:// infopmika.ru

DNeKTPOHHBIA YUeOHUK «OCHOBBI 00IIIEH U HEOpTraHWYeCKON Xumum» https://
alhimikoV .net

MmuoronpeamerHas onumnuana «FOHble TananTei»http://olymp.psu.ru/
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