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[TporpammMa 1o XMMHUU Ha YPOBHE OCHOBHOT'O O0IIET0 0Opa30BaHUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUH K pe3ysbTaTaM OCBOCHMsI OCHOBHON 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO
obmrero oopaszoBanust, npeacrasieHHbx B DI'OC 00O, a Taxxe Ha OCHOBE (enepatbHOI
paboueil mporpaMMbl BOCIIUTaHUA U ¢ YYETOM KOHLEIIMU IPENojaBaHusl yueOHOro rpeameTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit @enepannu.

[TporpamMa mo XumMuu [a€T OpeACTaBICHHE O ILesaX, OOIied crpareruu oO0ydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelyCMaTpUBaeT paclpelesieHue ero o Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IPOTrpaMMbl 10 XUMUH, ONPEAEIAET KOIMUYECTBEHHBIE
U KayeCTBEHHbIE XapPaKTEPUCTUKH COJAEPKAHUS, PEKOMEHIYEeMYI0 I0CIIe0BaTeIbHOCTh
U3YYEHHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3CH, JIOTUKH y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00yJaromuxcs, onpeaensieT BO3MOKHOCTH IIpeaMeTa JUls
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHHUs XUMUU
Ha YpOBHE L€Jeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOU
JEeSITeIbHOCTH 00yUaroIIerocs o0 OCBOCHUIO y4EOHOT0 COepKaHMsL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAIICHUSX SHEPTUU U 00 HBOJIIOLIMY BEILECTB B IPUPOJIE, O MYTAX
peuieHuss I00aJbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peaju3alii BO3MOXHOCTEH sl camMopa3BUTHS W (OPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYHKIMOHATBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B IIOBCEJHEBHON JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaoM B (POPMHPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YyYaIOIIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOyYE€HHH XUMHUU 00€CIeYMBAIOTCS crelu(UKoi copepixaHus
y4eOHOTO TpeaMeTa, KOTOPbIM sBISETCS TNeJarornyecku aJanTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYAIbHBIX MOHATUN XMMHUHU, OCHOB HEOPTraHMYECKONW XUMUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUI OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxoja kK €€ m3ydeHuro. CopepaHue CKJIAJbIBAETCS U3 CUCTEMBI NMOHATHM O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI TMOHATUH O XuMUueckod peakiuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MenpaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— MPECTaBIECHUHN 00 EKTPOIUTUYECKOMN TUCCOLMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHA K Jpyromy,



BBINOJIHASL (DYHKUMU OOBSCHEHHS W TPOTHO3MPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHPOBAHHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBIAIOIEH HAy4yHOHM KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NPUPOJIBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
OPOMCXOOUT C MPUBJICUEHUEM 3HAHUM M3 paHee M3YyYEHHbIX Y4YEOHBIX IPEJAMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpy n3yueHnH XMMHUU IPOUCXOIUT (POPMUPOBAHUE 3HAHUHM OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJIbTYpbl. 3a7aya y4eOHOIo IpeaMeTa COCTOUT B ()OPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILEHNHU K HAyYHBIM METO/IaM [TO3HAHUS IIPU U3YyUEHUH BEIECTB U XUMUYECKUX PEaKLUi, B
(GOopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpalleHus C BeleCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3ydYeHWM XMMHHM Ha YpOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIUICKTYAIILHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO pELICeHUH, CIHOCOOHOW aJanTHpoBaThes K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HaIpaBJICHHOCTb OOyYEHHUS Ha CUCTEMaTHYeCKoe MpHoOIIeHHe oO0yJaroIuxcs K
CaMOCTOATEJIBHOM  ITO3HABATEJIBHOWM  JEATENBHOCTH, HAay4YHbIM  METOAAM  IIO03HAHUA,
(opMHPYIOLIMM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUH;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPUOOPETEHHIO OO0YYalOIIMMHUCSA OIbITa
pa3sHOOOpa3HOM JEesATEeTbHOCTH, MO3HAHHMS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MHUpPaA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, TNPUMEHATh MX TMpH pelleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs TyMaHUCTUYECKUX OTHOLIEHUH, TOHUMaHUs LIEHHOCTH
XUMHUYECKMX 3HaHWM i1 BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYZAOBON JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 370POBbS M OKPYXArOLIeW MPUPOJHOU
Cpensl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU JAaJbHEHUIIero 00yueHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I MU3yYEHUS XMMHUH Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).

COJAEP/)KAHUE OBYYEHUA

8 KJIACC

HepBOHa‘{aﬂbele XUMHYECCKHUE ITOHATHUHA

[Ipeamer xumuu. Ponb XMMUM B >KM3HM 4YeJlOBEeKa. XUMHUA B cUCTeMe Hayk. Tema u
BelecTBa. PU3MYECKHE CBOMCTBAa BEIIECTB. ATperarHoe coCTosiHhe BemecTB. [loHsitue o
METOJ[aX MMO3HaHUs B XUMUU. YucThie BemecTBa U cMmecu. CocoObl pa3ieieHust cMecei.

ATOMBI W MOJEKYIbl. XUMHYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHX DSJIEMEHTOB.
[IpocTbie u cioXHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.



Xumuyeckass Qopmyna. BaleHTHOCTP aTOMOB XHWMHUYECKHUX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOocTaBa BeecTB. OTHOCUTENbHAA aTOMHast Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBas 1011 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3anMocBsI3p KoMuecTBa, Macchl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérsl mo ¢hopMyniaM XUMHUYECKUX COSAMHCHUN.

®u3nuecKkue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKUEe ypaBHeHUs. Kimaccupukanuss XUMHYECKUX peaKkuuit
(coenuHeHus, pa3oKeHHs, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMud paboThl B jabopaTtopuu U mpuéMamu
oOpamieHus ¢ 1a0opaTopHbIM 00OpPYIOBAHHMEM, M3YYEHHE W ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HaOM0AeHNEe (PHU3HUECKUX (TIJIaBJIeHUE BOCKA, TAsTHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHUI, HaOt01eHue
W ONWCAaHWE TPU3HAKOB MPOTEKAHUS XHMMHUYECKHUX peakuuid (pas3jioKeHHe caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, pasnoxeHue rugapokcuaa menu (1) mpu
HarpeBaHWH, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmenu (), usydenwe crnocoOoB
pa3fiesieHusT CMeceil: ¢ MOMOIIbI0 Maruurta, (GUIbTPOBaHHE, BbINAPUBAHME, AUCTUIUISIINS,
xpomarorpadus, TpOBEIEHHE OYMUCTKH TIOBAPEHHOW COJHM, HAOJIOJEHUE W ONHCAHHE
pEe3yNbTaTOB IMPOBEACHUS OINbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/1aHUE
MoieJIel MOJICKYII (ITapOCTEPIKHEBBIX ).

BaskHelinue npeacTaBuTe I HEOPraHUYECKHX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopony — 31eMeHT M IPOCTOE BEILIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (peaKluyd TOPEHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
MPOMBINUIEHHOCTH. KpyroBopoT kucnopoaa B mpupoje. O30H — aljaoTporHas MOAU(PUKAIUS
KHCIJIOPOJIA.

TermnoBoit >(hdexT XuMHYECKOW peakInH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakuuu. TOoImauBOo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
napHUKOBOTO 3 (eKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bomopon — »osmemeHT M mpocroe BemecTtBo. HaxokaeHune Boxopojga B IPUPOJIE,
buznyecKkrue 1 XuMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oNydeHus. KucioTs! u comnu.

Momnsipabiii 00bEM ra30B. PacuéTel M0 XUMHUYECKUM YPaBHEHUSM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pacrBoputens. PactBopbl. HackinmeHHble u
HEHACBIIICHHBIE PACTBOpBI. PacTBOopMMOCTh BelecTB B BOoAEe. MaccoBas 10y BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUE NpUPOJIHBIX BoA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJ.

Knaccudukanust ueopranmyeckux coenuHeHnid. Oxcuasl. Knaccudukamus OKCHIOB:
coneoOpa3yrolne (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyyeHne okCcuaos.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. duszndeckne W XWMHYECKHE CBOMCTBa OCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa xucnot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akrusHoctu metamuioB H. H. bekerosa. [lomyuenue kucior.

Comu. Homenkiarypa coneil. @u3ndeckrue M XMMUYECKUE CBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckas CBA3b MEXKIy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:



KaueCTBEHHOE OTpeIeNIeHHue COJIEpKaHus KUCIOpOAa B BO3JyXe, MOIydeHHEe, COOUpaHue,
pacro3HaBaHHE€ M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJEHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IMPEKpaIIeHUsI TOpeHus (Moxkapa), 03HAKOMIJICHHE C
oOpa3lilaMu OKCHIOB M ONUCaHHE HX CBOMCTB, NOJy4YeHUE, COOMpaHHEe, pACIO3HABaHUE U
U3ydeHHe CBOWCTB Bojaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmenu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOJCHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Momb, HccaenoBaHne OCOOCHHOCTEW PAacTBOPEHHS BEIIECTB C PA3IMYHON PaCTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPa3I[0B HEOPraHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0JICHUE M3MEHEHUsI OKPACKM WHJMKATOPOB B PAcCTBOpAX KUCIOT U IIEJIOYEH, M3ydeHue
B3aumozeiictBus okcuga meau (ll) ¢ pacTBopom cepHOW KHMCIOTBHI, KUCIOT C METallaMH,
peaKuuii HEUTpaIu3aluu, MOJYYEHUE HEPACTBOPHUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 M0 TeMe «BaxkHelmue
KJIACChl HEOPTraHUYECKUX COEAUHEHUIN.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucrema xummu4deckux iementos . U.
MenpesneeBa. CTpoeHue aToMOB. XUMH4Y€CKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIACCU(PUKAMKA XUMHUUYECKHX dJeMeHTOB. [lonstne o rpymnmax
CXOJHBIX 2JIEMEHTOB (IIETIOYHBIC U HIETOUYHO3EMEIbHBIE METAIUIbI, TaJOTeHbl, MHEPTHBIEC T'a3bl).
DJIeMEeHTHI, KOTOpbIe 00pa3yIoT aM(OoTepHBIE OKCUIBI 1 THAPOKCHUJIBI.

[lepuonnueckuit 3akoH. Ilepmoanueckass cucrema xumuueckux isnemenroB [l M.
MengeneeBa. KopoTkomepuonnas u JamuHHONEpHogHas ¢opmbl [lepruogudeckoil CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKUH CMBICH
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctaB artoMHbIX szaep. M3oromsl. Dnektponsl. CrpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX JIeMEeHTOB [leproandeckoit cucTemsl
. W. MenngeneeBa. XapakTepuCTUKa XHMHUYECKOIO 3JIEMEHTA II0 €ro IOJOXEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAAM.

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguueckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUISl pa3BUTHs HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHas u HETOJISIpHAS ) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. lloHHas CBS3b.

Crenenb  okucieHus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3loB BEIIECTB METANIOB U HEMETayUIOB, B3aUMOJEHCTBHE T'MJIPOKCHA
[MHKAa C pacTBOpamMu KUCIOT W IIEJ0uYel, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHFHO-BOCCTAHOBUTEILHBIX PEAKIHH (TOpEeHre, PEaKIIuy Pa3I0KEeHHs, COSTUHEHNS).

Mesxicnpeomemmuuie ceasu

Peanu3anus MeXnpeIMeTHBIX CBA3€H MPHU MU3YYEHHH XMMHH B 8 KJIACCE OCYIECTBISETCS
Yyepe3 HCIIOJIIb30BAaHME KaK OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATHW, TaK W TOHSTHIA,
SIBJISTFOIIMXCSI CHCTEMHBIMU ISl OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TMOHATUS: HAYYHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaIW3,  CHUHTE3,  KiIacCUpUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DIKCHEPHUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

®usnka: Marepus, arToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaOaKTUBHOCTh, MOJIEKYJNA, JJICKTPUUYECKUN 3apsj, BEIIECTBO, TeNO, O0BEM, arperaTHoe



COCTOSTHUE BEIECTBa, a3, (pU3MYecKHe BEIMYMHBI, €AWHHIBI MU3MEPEHUs, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpalbl, TOpPHbIE TOPOJbI, TMOJE3HBIC
MCKOIIa€MBbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepuonnueckuit 3akoH. Ilepmonmueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kalus, KaIbLUS W HX COCOUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIeMEHTOB B [leprondeckoii CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHAbl XUMUYECKON CBA3U. THNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKH W BHJIA XUMHUYECKOU
CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHMYECKUX COEIMHEHMM, IeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX pPeakuil MO pa3IMYHBIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOUIMX B PEAKIUH BEUIECTB, MO TEmIoBOMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
HIOTEPMUYECKUE PEAKIIMU, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonsiTe o ckopocTH xuMudeckoi peakuuu. [loHarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsTHe O TOMOTeHHBIX M TETEPOTreHHBIX peaknusax. [lonstue o
karanusze. I[loHsiTHE O XuUMHUYeCKOM paBHOBecHH. DaKTOpBL, BIMSIOUIME HAa CKOPOCTh
XUMHUYECKON peaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DSJIEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlIeHHE YPAaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaxIuii ¢ UCIOIb30BaHUEM METO/Ia IIEKTPOHHOT0 OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOIUTHI U HEEKTPOJIUTHL. KaTHOHBI,
aHUOHBI. MeXaHu3M [HMCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BHUJIAMU XHUMHUYECKOM CBS3U.
Crenens aucconuanuu. CUIbHBIC U CIa0bIE DIEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklhii HOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIOT, OCHOBaHHUI M COJEl B CBETE
MpEJCTaBICHU 00 SIEKTPOIMTUYECKON Auccoruaiyi. KadecTBeHHbIE peakIMd Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAIJIOB M HeMeTauioB (rpadura M anmasza), CIOXKHBIX BEHIECTB (XJOpHAA HATPHUS),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOH peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, HCCIEI0BaHUE IEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpoIllecca AUCCOLMAIIUN
KHUCJIOT, IIeio4Yel M cojeil (BO3MOKHO HCIIOJIb30BaHME BHUJEO MAaTepUalioB), IPOBEJIECHUE
OTIBITOB, WITIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHHs PeaKIiii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajka, BblAelieHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peakiuii (TOpeHHe, peakluu pa3ioXKeHHs, COSAMHECHHUS),
pacro3HaBaHHE€ HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0 KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI,
pElIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemerasibl M X COeIUHEHUS

OO0masi xapakTepucTHKa TranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHBIC
crenenn okucieHus. CtpoeHne U (u3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOr€HOB.
XVMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOAEHCTBHE C METaUlaMH, HEMETaJlulaMu,
mienoyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XHUMHYECKHE CBOWMCTBA, IOJy4YeHUE,



npuMeHeHue. JIeicTBre XI0pa U XJI0pOBOAOPOIa Ha OPTaHU3M YeJIOBEeKa. BaxxHenmue XJI10puabl
U X HaXO0XJIECHUE B IPUPOJIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3MyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIHBIE MOJU(PHUKAIMK KUCIOPOJIa U Cepbl. XUMHUECKUE CBOWMCTBA
ceprl. CepoBOoJOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOMCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme kak MpeNcTaBUTENs Kilacca KUCIOT M crneuudpudeckue). XHUMHUYECKHE PEAKIHH,
JeKallue B OCHOBE MNPOMBIIUICHHOTO croco0a IMoiydeHHUs cepHOi KucioTel. I[Ipumenenue
cepHOi KucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl M €€ CcOoequHEHUH B Ipupofe. XHMMHYECKOE 3arps3HEHHE OKPYKAIOIIEH Cpeabl
COEIMHEHUSMHU cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALLCHUS.

OOmas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHA. A30T, pacHpoCTpaHEHHWE B NpUpoae, (U3NYECKHe H
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MOJIy4eHue u npuMenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMeHeHne. KadecTBeHHas peaknys Ha MOHBI aMMOHMS. A30THas KHUCIOTA, €€ IOJIy4CHHE,
duznveckue W XHUMHYECKHE CBOMCTBa (OOmIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEpAJIbHBIX
ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIeH CpeIbl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHUE BO3JyXa, MOuYBbl U BOAOEMOB). Docdop, amnoTporHble MOIUDUKALIH
docthopa, puznyeckne u xummueckue cporictBa. Oxcun docdopa (V) u pocdopHas xkuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHU.

OOmas xapakrepuctuka 31eMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTETNIEHU OKUCIIEHUA. YTJIEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoicTBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yraeposaa, ux (pU3NYECKUe U XMMUYECKHE CBOMCTBA, IEUCTBUE HA >KUBbIE OPTaHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKre npoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIA 3QQeKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOMCTBa, MOJNydyeHHE W IpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COEAMHEHMSIX YIyiepoja
(MeTaH, 3TaH, JTWUJIEH, AalleTUJEeH, ATAaHOJ, TJMIEPHH, YKCyCHas Kkwuciora). IIpupoaHsbie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJHBIA Ta3, HEPTb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX poJb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — W HUX pOJM B KU3HU 4YeloBeKa. MarepuallbHOE €IMHCTBO
OpPraHMYECKUX Y HEOPTaHUYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusuueckre u XUMHYECKHE CBOWMCTBA, IOJIY4YeHHE M IPUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmme mpencraBienus o6 okcuae kpemuus (IV) u
KpeMHUeBOM kucioTe. CUITMKAThI, UX HCIOIb30BaHKE B OBITY, B IPOMBIIIEHHOCTH. BaxxHeiimume
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30MacHOro UCMOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHne oOpa3l0B HEOPraHMUYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA T'aJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIOJIb30BAaHUE BHJCOMATEPUANIOB), O3HAKOMJIEHHE € OOpasliaMd XJIOPUIOB (TaJIOT€HHUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE



BUJICOMATEpHANIOB), HAOMIOJEHHEe TMpoliecca OOYrJUBaHUS  caxapa 1O  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3YYCHHE XMMUYCCKUX CBOMCTB pa30aBICHHOW CEpHOMU
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakIMu Ha Cynb(ar-uoH W HaAOIOJIEHUE NpH3HaKa e€
MPOTEKaHUs, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MO’KHO HCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMH a30THBIX B (OCHOPHBIX YA0OpEHHUIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3yUYEHHE CBOMCTB aMMHaka, IPOBEJCHHE
KAueCTBCHHBIX peaKknuid Ha HMOH aMMOHUsA U Qocdar-nOH MU U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUAJIOB), M3YUYCHHE MOjENed KPUCTALTMYECKUX PEHIETOK anmasa,
rpadura, ¢ymiepeHa, O3HaAKOMIIEHHE C TPOIECCOM aAcopOLMU PACcTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MoJdydeHue, COOMpaHue, pacrio3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHCIOrO rasza, MpOBEJEHUE KAaueCTBEHHBIX peakiuil Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHUE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIIIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/lay Mo Teme «BaxkHelue
HEMETaJUIbl U UX COCTUHEHUS.

MeTta/liibl M MX COeIMHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAUJIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckas CBs3b M METAUIMYECKas KpUCTAJUTMYECKas
peméTka. DJIEKTPOXUMHUYECKUU Pl HanpsHKeHUH MeTauioB. Pu3MYecKue W XUMUYECKUE
cBoicTBa MeTauioB. OOmKe crnocoObl MOJy4eHUsT MeTaJjIoB. [IoHsATHE O KOPpO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, Yyr'yH, AIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ MPOMBIIIICHHOCTH.

[[{enounble MeTaIbL: TIOJIOKEHUE B Ileproanueckoii cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXEHUE B Mpupoje. OPuznueckrue U XUMHYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[IlenoyHo3eMenpHBIE METAUIBI MarHuii M KalbLUU: nookeHue B Ilepuoamueckoit
cucremMe xumMuudeckux anemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupoje. Pu3nueckue U XMMUYECKUE CBOMCTBA MAarHus M Kanblus. BaxHeilmue coennHeHus
KaJbpIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepmonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B Tpupoje. Ouznueckne U XMMHUYECKUE CBONCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH 1A ATFOMUHHUSL.

Kenezo: mnomoxenue B Ilepronnueckod cucrteMe XUMUYeCKHX a3nemeHToB J[. H.
MennieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupojae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xenesza. Okcuppl, rugpokcuasl U coiu kenesa (II) m sxenesa (lll), ux cocra, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMH METalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIIOJB30BaHUE BUICOMATEPHAIIOB),
0COOCHHOCTEN B3aMMOJICHCTBUS OKCHIA KaIbIUs U HATPHUS C BOJAON (BO3MOKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHUS Keje3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHWE  BUIACOMATEPHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajabllvs, alFOMHHUS, ITMHKa, xene3a (1) u xenmesa
(1), meau (1), HaGMIOIEHNE U OMKMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATPHS,
KaJusl U KaJibliig (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aFOMUHUS U TUJIPOKCUJIA LIMHKA, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10
TeMe «BakHelIre MeTasulbl U UX COCUHEHUSD.

XuMus M OKpyxKamoLas cpeia



BemecTBa u maTepuansl B HOBCEIHEBHOM KU3HU 4YesIOBEKa. be3omacHOe MCIOb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTPaBJICHUSIX.

XUMHYECKOE 3arps3HEHNE OKpYXKarollel cpelbl (MpeaenbHas T0MycTUMas KOHLEHTPalus
BemecTs, ganee — [1JIK). Poxb xumun B permeHun 5K0JI0rn4ecKux mpooiiem.

Xumuueckuii IKcnepumenm:

U3ydeHrue o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIBI).

Meoscnpeomemmnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHU XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TakK U TOHATHI,
SABJISFOIIMXCS CUCTEMHBIMU ISl OTACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4YHbIH (DaKkT, THUIIOTE3a, 3aKOH, TEOpHs,
aHaM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJICHHE,  IKCICPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®usuka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIUJI, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUN 3apsij, M[POBOAHUKH, IOJYIPOBOJHUKH,
TUAICKTPUKHA, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YAOOpEHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEIbHBIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOpPHbIE TMOPOJbL, TOJE3HBIC
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JUYHOCTHBIE PE3YJBbTATDBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs
JOCTUT'AKOTCA B XO1€ O6y‘~IeHI/I$I XUMHUHN B €AUHCTBC y‘-Ie6HOI>i nu BOCHHTaTeHBHOﬁ NCATCIIBHOCTHU B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMA U  JyXOBHO-
HpaBCTBeHHI)IMI/I IICHHOCTAMMU, HpI/IHflTI)IMI/I B O6HICCTB€ HpaBI/IJ'IaMI/I n HOpMaMI/I IIOBCACHUS N
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHUS U COITMATTU3AIMH 00yUJarOIIAXCSl.

HI/I‘IHOCTHI)IG p€3y.]'II)TaTI)I OTpa)KaIOT TOTOBHOCTH 06y11aIOHII/IXC${ pyKOBOI[CTBOBaTBCfI
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIMH M PACHIMPEHHE OIbITAa JCATEIBHOCTH Ha e&
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoTHYECKOro BOCHUTAHUSA:

LIEHHOCTHOTO OTHOILLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HACJIC/INIO0, TIOHUMaHMS 3HAYCHUS XMMUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(OpMAIIUEH O MEPEAOBBIX JTOCTHKEHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOUCTBE
MHpa U O0IIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

HpeJICTaB.HeHI/IH 0 COIHaAJIBHBIX HOpMaX nu HpaBI/IHaX MCKIINYHOCTHBIX OTHOHIeHI/Iﬁ B
KOJIJIEKTHUBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 0OIIIECTBEHHO TOJIE3HO,
y4eOHO-HCCIIeIOBATEIILCKON, TBOPUECKOH M JPYrUX BHUJAX JEATCIBHOCTH, TOTOBHOCTH K
pa3H006pa3H01>i COBMCCTHOﬁ NCATCIIBHOCTU HpI/I BBITIOJITHCHU N y‘-Ie6HI:IX, IIO3HaBaTCJIbHBIX 3a41a4,
BBITIOJTHCHUH XHUMHYECKHX JKCICPUMEHTOB, CO3JaHHHM YUYCOHBIX IPOCKTOB, CTPEMJICHHS K
B3aUMOIIOHUMAHHWIKO U B3aWMOIIOMOIIINA B HpOHCCCC 3T0ﬁ yqe6H0171 ACATCIIbHOCTH, TOTOBHOCTH



OIICHUBATh CBOE TMOBEICHHE M TMOCTYNKHA CBOMX TOBApHUIIEH C MO3UIMHM HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUN OCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUpPOBO33PEHUYECKHE  IPEJACTABICHHUS O  BEIIECTBE M  XMMHUYECKOM  peakUuu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH W COCTABJSIOLIME OCHOBY IS
NOHMMAHUA  CYHIHOCTH HAYYHOW  KapTUHBI MHpa, MPEJCTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJbI, B3aUMOCBA3SAX YEJIIOBEKA C MPUPOJHOM CPEAO, O PO
XUMUU B IO3HAHUM 3THX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHUBBI, HAINPABJICHHBbIC HA IOJYyYEHHWE HOBBIX 3HAHUU [0 XUMUH,
HeoOXoauMble Il OOBSCHEHUS HAOJIOIaeMBbIX MPOLIECCOB U SIBICHUMN, IO3HABATEIILHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOH, NOCTYMHBIMH TEXHHUYECKHMMH CpPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHUIA;

UHTEpeC K OOYyYEHHI0 M TMO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATSIEHOCTH, K OCO3HAHHOMY BEIOODPY
HAIPaBIEHHOCTU U YPOBHS 00y4YEeHHUs B IajbHEHILIEM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 3JIOPOBBI 00pa3 JKW3HH, OCO3HAHWE IOCICACTBHA W HEMPHUATHE BPEIHBIX
NpUBBIYEK (YHOTpPeONEHUsI alKOrojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIIO/ICHUS
npaBwI 0E30MaCHOCTH TPH OOpAleHHUH C XMMHYSCKHMHU BEIIECTBAMHU B OBITY W pEaIbHON
JKU3HHU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHUYECKOMY H3YUEHHUIO MPOQEeCcCHil M TPpyAa pa3lIuyHOro pojia, YBaXKEHHUE K
TPpyAy W pe3yibTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHUCJIE Ha OCHOBE MPUMEHEHHUS
MPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP WHIMBUAYATHHOW TPaeKTOPUU
MPOJIOJDKEHHsST 00pa3oBaHMsI C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCMemHoi mpodeccrnoHalbHON AEeITeTbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUH, TOTOBHOCTH aIallTUPOBATHCS B MPO(ECCUOHATBHOM CpeIe;

6) 9K0JIOrM4€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKU 1ETIECO00pa3HOe OTHOIICHUE K MPUPOJIEC KaK MCTOYHHUKY KU3HHU Ha 3eMile,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0POBOTO M 0e30macHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HMUYECKOMY M TICUXHYECKOMY 3JI0POBBIO,
OCO3HaHHE IIEHHOCTH COOIOICHUS TPaBUI OE30MacHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMHU,
a TaKKe B CUTYalHsIX, YTPOKAKOIINX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPHU H3yYEHUH XUMHH, JJIS PeIleHUs
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH NPUPOIHON CPEAOi, AJIsl TOBBIIEHUS] YPOBHS SKOJIOTMYECKOM
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MPoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJIOB XMMHUH, IKOJIOTHYECKOTO MBIIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLMATIBLHOM MPaKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYMMBIE A (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHSs, MPUHIINI, TUTIOTe3a, (aKT, CUCTEeMa,
MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYeOHBIX
MpeAMETaxX | MO3BOJISIOT HA OCHOBE 3HAHHWM M3 ATHUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAy4YHOW KapTHUHE MHpa, U YHHUBEpCalbHbIE y4eOHbIE NEeHCTBUs (TIO3HABATEIbHBIC,
KOMMYHHUKAaTHBHbIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUTAHHPOBAHUIO M OCYIIIECTBICHUIO YI€OHOU e TEIILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS

ba3oBble Jloruyeckue 1ecTBUA:



YMEHHUS HCIIOJIb30BaTh NPUEMBI JIOTMYECKOTO MBIIUICHUSI TPU OCBOCHHUU 3HAHUIL:
pacKpbiBaTh CMBICH ~XHUMHYECKHUX MOHATHH (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
yCTaHABJIMBATh B3aUMOCBSA3b C APYTUMH MOHITUSMH), UCTIONB30BATh HOHATHS Ui OOBSCHEHHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHU(PHUKAIUU
XUMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIMA, YCTaHABIMBATH IPHUUYMHHO-CIICACTBEHHBIE CBSA3H
MeXy 00BEKTaMH U3YyUeHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHusl (MHAYKTUBHBIC, IeYKTUBHbIC,
110 QHAJIOTUH ), I€TaTh BBIBOABI M 3aKIIFOUCHHUS;

yYMEHHE MPUMEHSTh B Mpoliecce MO3HAHMS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, HPeoOpa3OBHIBATH HMIMPOKO
MPUMEHSIEMbIE B XUMHH MOJICJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHU4Yeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — NpU pElIeHHH Y4eOHO-
MO3HABATENIbHBIX 3a/a4, C Y4€TOM OTHX MOJEIbHBIX NPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKUA H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbBIE CBSI3U U
POTHBOPEYHS B U3Y9AaEMBIX IPOLIECCAX U SIBICHUSIX.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

YMEHHUE HCIOJIb30BATh MOCTABJICHHBIE BOIMPOCHI B KAa4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TakKe B KayecTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KICHU;

NpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHM3AlMM M TPOBEICHHUIO YYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0I0AaTh 32 XOJIOM IPOLECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3ynbTaT, (GOopMyIUpoBaTh OOOOIICHHS M BBIBOJBI IO pe3ylbTaTaM IMPOBEIEHHOTO OIbITA,
MCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOICTAaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3TMIHBIX BUIOB
U GOpM MPEACTABICHUS, TOTYIAEMYIO U3 pa3HbIX HCTOYHUKOB (HAYy4YHO-TIONYJISIpHAst TUTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIPaBOYHBIE MMOcoOWs, pecypchl IHTepHeTa), KPUTUYECKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aIPOCHI MPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHHs YU€OHBIX U MO3HABATEIbHBIX 3a]a4
OTIPEeNIeNIEHHOTO THUMA, MPHOOpPETeHHE OIbiTa B 00JAaCTH MCIIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJAZIEeHHE KYIbTYpPO aKTUBHOI'O MCIIOJIB30BaHMS PA3TUUHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OpMy TpeacTaBICHUS
UHPOPMALlMU U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

YMEHHUE HCMOJIb30BaTh U aHAIU3UPOBATh B Mpolecce y4yeOHOM M MCCIIeq0BaTENbCKOM
NEeSITeTHHOCTH WH(OPMAIIHIO O BIMSHUH MPOMBIIUICHHOCTH, CEITLCKOTO X03S1CTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIoLIe MPUPOJHON CPEJIbI.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

yYMEHHUsl 3agaBaTh BOINpPOCH (B XoJe auanora u (WiM) AUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMold TeMbl, (HOPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCHUTENBHO BBITOIHEHHS
NpeI0KEHHOH 3a/1a4H;

YMEHUS TIPECTABIISATh MOJyYeHHBIE Pe3yIbTaThl TO3HABATEIBHON IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 Pe3yJbTaToOB BBIMOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JAaOOPATOPHON pPabOTHI MO HCCICIOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABATEJIILHON U
UCCIIEIOBATEIbCKON JICATENIHOCTUH TPH PEIICHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
0O0IIMX WHTEPECOB M COIVIACOBAHMS TMO3HMIMN (0OCYXIACHUS, OOMEH MHEHUSIMH, «MO3TOBBIC
IITYPMBI», KOOPIMHAIIMS COBMECTHBIX JICHCTBHIA, ONpeeNICHHEe KPUTEPHUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).



PeryasiTuBHBIC YHHBepcaJbHbIe y4eOHbIe 1eiiCTBHA:

YMEHHUE CaMOCTOSITEIbHO ONPEAENIATh LENH AESITEIbHOCTH, NIAHUPOBATh, OCYIIECTBIISATS,
KOHTPOJMPOBATh M TP HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIILHOCTH, BHIOMPATH
HanOosiee 3G(EKTUBHBIE CIIOCOOBI  peIICHHWs Y4YeOHBIX M ITO3HABATENbHBIX  3ajad,
CaMOCTOATENIBHO COCTABIIATh WIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEUCTBUM INpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4€TOM TMOJY4YeHHs] HOBBIX 3HAHMH 00 H3yyaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE MOJYUEHHOI'O pe3ysbTaTa 3asBJICHHON L€y,
YMEHHUE UCIOJI30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIPEIJaraéMble B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHUIO O0S3aTEIBHOTO COACpIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmoi, BBIIENAIOT: OCBOCHHBIC
oOydJaromuMucs Hay4yHble 3HAHHUS, YMEHHS U CHOCOObI JeWCTBUM, creuuduyeckue s
npeaMeTHOW oOnactu «XHUMHS», BUIBl JACATEIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHUS, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIUSX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA OA30BOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX IIOHSATUH: aToOM, MOJEKYyJa, XUMUYECKUI
3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIECTBO, CMECh (OJHOPOAHAS U HEOAHOPOIHAS),
BaJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHAs M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIPHAs Macca, MaccoBasi 10Ji1 XMMHUYECKOT0 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIN
00BEM, OKCHII, KUCTIOTa, OCHOBAHUE, COJIb, 3JEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHHUS,
XUMHUYECKass peakius, KiIacCUpUKalus peakuuid: peakuuu COEAUHEHMs, peakluu
pa3I0XKEHUs, peaklMK 3aMeIleHus, Peakiuu oOMeHa, 9K30- U HHAOTEPMUUYECKUE PEaKIUH,
TEIUIOBOM 3(QEeKT peakiuu, 1Ip0o aToMa, AJIEKTPOHHBIN CIIOM atoma, aToMHas OpOUTalb,
pannyc aroma, XMMUYECKasi CBS3b, MOJIAPHAs U HEMOJSApHAs KOBAJEHTHAsl CBsI3b, MOHHAs
CBS3b, HWOH, KAaTHOH, AaHUOH, pacTBOpP, MaccoBas JOJs BellecTBa (MPOLIEHTHAs
KOHIIEHTpALUs1) B paCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUH U MPUMEHATh ITH TOHATHUS
IIPY OIIMCAHMH BELIECTB U UX MPEBPAILECHUN;

HCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIS COCTaBIEHUS (POpPMYIN BEIIECTB U ypaBHEHUM
XUMUYECKHUX PEAKIUN;

ONpeNeNiATh BAJIEHTHOCTb AaTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHUSAX, CTENEHb
OKHCIICHMsI 3JIEMEHTOB B OWHApHBIX COEAMHEHUSX, NPUHAUIEKHOCTh BELIECTB K
ompeIeIEHHOMY KJIaCCy COCIMHEHUM 1Mo GopMysiam, BUJ XUMUYECKON CBSA3U (KOBaJICHTHAs
Y MOHHAs1) B HEOPTaHUYECKUX COCINHEHUSX;

packpsiBaTh cMmbica Ilepunomndeckoro 3akona JI. M. MeHneneeBa: AeMOHCTPUPOBATH
MOHMMAaHHUE TEPUOJINYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHMX OJJIEMEHTOB OT MX
nosoxkeHnss B Ilepuoguueckoil cucTreMe, 3aKOHOB COXPAHEHMS MAacChl  BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHA ABOTaJIpo;

OIKCHIBATH M XapaKTepu3oBaTh TabanuHyto ¢opmy Ileproauueckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB: pa3UYaTh MOHATUS «TJlaBHas mnoArpynna (A-rpymma)» U «mo0ouHas
noarpynna (b-rpynna)», Masnsle 1 OoNbIINE MEPUOJIBI, COOTHOCUTH 0003HAUEHHUS, KOTOPhIE
umerorcs B Tabmuue «llepmommueckass cucrema xumuueckux osnementos [ M.
MenzeneeBay ¢ YUCIOBBIMHU XapaKTEPUCTHKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB U 3apsa sapa, oOliee YMCiIo 3JIEKTPOHOB U pacHpeiesieHHe MX MO 3JIEKTPOHHBIM
CJI0SIM);

KJacCU(UIUPOBATh XUMHYECKUE JJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XUMHUYECKUE
peakiuu (1o YUCITy U COCTaBYy yYacTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEINIOBOMY 3P PEKTY);



XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMUYECKHUE CBOWCTBA BEILIECTB PA3IMYHBIX KJIACCOB,
NOATBEpXKasi ONUCAHHE IPUMEpPaMU MOJIEKYJIAPHBIX YPAaBHEHHMH COOTBETCTBYIOIIMX
XAMHYECKHUX PEaKIUK;

IIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTHM OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH NPOTEKaHUsI XUMUYECKHX IPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELLIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOT0 3JIEMEHTa 10 (OpMyJie COCIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON peakLnu;

IPUMEHSATh OCHOBHBIE OIEpallMM MbICIUTEIbHON JESATEIIBHOCTH — aHalIM3 U CHHTE3,
CpaBHEHHE, O00O0OIICHHE, CUCTEMAaTH3aIHI0, KIACCU(HUKAINIO, BBIABICHHE MPUYNHHO-
-CJIEJICTBEHHBIX CBSI3€ll — M M3Yy4eHUs CBOMICTB BEIECTB M XUMHUYECKUX PpeaKluil,
€CTeCTBEHHO-HAYYHBIE METOJbI TO3HAHUS — HAOIIOJCHWE, MU3MEpEHHUe, MOACITHPOBAHMUE,
9KCHEPUMEHT (peaJIbHbIA U MBICJICHHBII);

ClIeZIOBaTh ~ NIpaBWIaM  MOJB30BaHMA  XUMHYECKOH mocymo u  Jab0opaTOpPHBIM
o0opysoBaHHEM, a TaKXe NpaBujiaM oOOpallleHHs C BEIeCTBAMU B COOTBETCTBUU C
MHCTPYKLHUSAMHU IO BBIITOJHEHHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB 10 MOJYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPO/a), IPUTOTOBJIEHUIO PACTBOPOB C
oIpesieNI€HHOW MacCOBOM J0J€ pacTBOPEHHOIO BEILECTBA, IJIAHUPOBATH U IMPOBOAUTH
XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEJI0UYEH U KUCIIOT € IOMOIIBIO
UHAUKATOPOB (Jakmyc, ¢peHondraiert, METUIOPAHK U IPYTHE).

K koniy oOyueHust B 9 KJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJ>KHBI

oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICT OCHOBHBIX XHMHMUYECKUX TMOHATUA: XUMHUYECKHH DSJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHMOH, aHMOH, MPOCTOE€ BEIIECTBO, CJIOKHOE BEIIECTBO, BaJIEHTHOCTb,
ANEKTPOOTPHULATEIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAsl PEaKlMsi, XUMUYECKas CBA3b,
TEIJIOBOM  3(dQeKT peakiuu, MOJdb, MOJSPHBIA OO0BEM, pacTBOP, DIIEKTPOIUTHI,
HEDJIEKTPOIUTHI,  DJIEKTPOIUTUYECKAs  JUCCOLIMAIIMS, PEaKIUd HOHHOTO  OOMeHa,
KaTtaqu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble H HEOOpaTUMbIE PpEaKIluH,
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMU, OKUCIHUTENb, BOCCTAHOBUTENb, OKHCICHUE U
BOCCTAaHOBJICHHUE, AJUIOTPONUs, aM(OTEPHOCTh, XUMHUYECKasi CBsI3b (KOBaJ€HTHAs, MOHHAS,
MeTaJUIMuecKasi), KpPUCTAUIMYECKas PpEeIIETKA, KOPpPO3Us METAIJIOB, CIUIaBbl, CKOPOCTh
XAMHYECKOW peakuu, npeaeinbuo gonyctumMas konuenTpanus [1JIK BemecTsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHI U MPUMEHATH 3TH MOHSITHS
IIPU ONHMCAHHMHM BEIIECTB U MX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHYECKYIO CHMBOJIUKY JJIsSi COCTABJICHHS (DOPMYJT BEIIECTB M ypaBHEHHI
XUMUYECKUX PEaKIUid;

OTIPENIETISATh BAJIGHTHOCTh W CTEMEHb OKHUCICHUS XUMHUUYECKHX JJIEMEHTOB B COCAMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K OMpeNeIEHHOMY KJIacCy COSAMHEHHUH T0
dbopMynaM, BUJ XUMHYECKOW CBS3M (KOBaJIeHTHas, WOHHAs, MeETaJUIMYecKas) B
HEOPTaHWYECKUX COCTUHEHUSX, 3aps/i MOHA M0 XUMHUYECKON (opmyrie, XxapakTep cpeisl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUH, THUIN KPUCTAUIMYECKON pPEIIETKU
KOHKPETHOT'O BEIIIECTBA;

packpbiBaTh cmbich [lepuoauyeckoro 3akona JI. . MenneneeBa U 1€MOHCTPUPOBATH €O
MOHMMAaHUE: OMHICHIBATh U XapaKTepH30BaTh TaOmuuHy Gopmy [lepruoaudeckoid CuCTEMBI
XUMHUYECKUX DJIEMEHTOB. pa3nyaTh TOHATHS «rJaBHas moArpynmna (A-rpymma)»y u
«mobouynas moxarpymmna (b-rpynma)», wmamele u  OoNbIIME TEPUONBI, COOTHOCHUTH
0003Ha4YeHMs, KOTOpblE HMMEIOTCS B MNEPUOAMYECKONM Talnuie, C  YHCIOBBIMHU
XapaKTePUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB | 3apsl sapa, ooIee
YUCJIO JJICKTPOHOB M pacHpelefiecHHe WX IO AJIEKTPOHHBIM CIIOSIM), OOBSICHATH oOIIne



3aKOHOMEPHOCTH B U3MEHEHHMHU CBOMICTB 3JIEMEHTOB M MX COCIMHEHUH B Ipelesax MaJlbIx
MEPUOOB U TJIABHBIX MOJATPYIII ¢ y4ETOM CTPOEHUS UX aTOMOB;

KJacCu(UIUPOBaTh XUMHYECKHE JJIEMEHTHl, HEOPTaHWYECKHE BEIECTBAa, XUMHUYECKUE
peakuu (10 YUCITY U COCTaBYy YYAacTBYIOUIUX B PEAKI[UU BEUIECTB, IO TEIUIOBOMY 3P PeKTy,
110 U3MEHEHHUIO CTETICHEH OKUCIICHUS! XUMHUECKUX DIIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATh) OOIIME U crieu(PUUecKre XUMUUYECKHE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEIECTB, IOATBEP)KJasi OINHCAHUE MPUMEPAMU MOJEKYISIPHBIX U HOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIH;

COCTaBJISITh ypPaBHEHUS AIIEKTPOJIUTUUYECKONW ITUCCOLMAIMU KHUCIIOT, IEIoYe U CoJeH,
MOJIHBIE U COKpAalIEHHBIE YPABHEHMsI pPEaKuil HOHHOTO OOMEHa, ypaBHEHUS PpEeaKIIMid,
MOJTBEPKIAIONIMX CYIIECTBOBAHUE TEHETHUYECKOW CBSI3M MEXIY BEIIECTBAMH Pa3IHUHBIX
KJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIUH  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca 3TUX peaKluil;

MPOTHO3UPOBATh CBOWCTBAa BEUIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUN B Pa3IMYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELLIECTB, MACCOBYIO JIOJIIO
XUMHYECKOT0 3JIEMEHTA 10 (OpPMYyJe COSMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE,
MPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKInu;

coOnrofarh  MpaBWia  IOJIB30BAHMUS ~ XUMHYECKOM  mocyloll M J1abopaTOpHBIM
o0opysoBaHHEM, a Takke IMpaBWwia OOpalleHHus C BeUIeCTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMHU IO BBIMOJHEHHUIO JTa0OPAaTOPHBIX XUMHYECKHX OMBITOB 1O TMOJYYEHHIO U
coOupaHHIo ra3000pa3HbIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

NPOBOJUTH PEAKINH, ITOJTBEPKAAIONINE KAUYECTBEHHBI COCTaB pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM MMYTEM XJIOPUJI-, OpOoMUA-, HOAU-, KapOoHaT-, Pocdar-, cCHIIMKat-,
cynbdar-, THUAPOKCUI-MOHBI, KaTHOHbl aMMOHHUS M MOHBl M3yYEHHBIX METaJIIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHWYECKHUX BEIECTB;

IPUMEHATh OCHOBHBIE OIEPALMU MBICIUTENBHON JAEATENbHOCTH — aHAIW3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3aINI0, BBISIBICHNUE MPUYMHHO-CIIECTBEHHBIX CBs3ei —
JUTS M3yYSHHsI CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIUH, eCTECTBEHHO-HAYYHBIE METOIbI
NO3HAHUS — HaOJIOJCHHe, H3MEpPEHHEe, MOJEIMPOBAaHUE, OSKCIEPHUMEHT (pealbHbIi U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KJIACC
VYuurens benoa Ceerirana MakcuMoBHA

KoanuecTBo 4acoB

IIporpamma Oyznet peannszosana 3a 69 yacos (1 gac - 09.05.2024r.)

Ne HanmenoBanmue pa3jiesioB u JyekTpoHHbIE (IU(pPOBBIE)
n/n TeM NPOrpaMmbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemntecTBa 1 xumMmdeckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 5 bu6nmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 3 1 bu6nmoreka [JOK
U COJISAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBaHUAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pasnen 3. [lepunoanueckuii 3axon u [lepuoaunyeckas cucrema xumudecknx 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aTOMOB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN
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Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK
31 XHMHHECKIX dieMenToB [, 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aToMa
XuMHUecKasi CBSI3b.
3.2 OKHUCIIUTEITBHO- 9 bubmiorexa LIOK
https://m.edso00.ru/7f41837c
BOCCTAHOBHTCIIbHBIC PCAKIINU
bu6mmoreka [IOK
Hroro o pasnery 16 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa LIOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 69

I[TPOT'PAMME
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TEMATHUYECKOE IIVIAHUPOBAHHUE
9 KJIACC  IIporpamma Oymet peanu3oBaHa 3a 67 yacos (2 yaca - 01.05; 08.05 2025t.)
VYuutens benosa Cetiiana MakcuMoBHa

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uu(ppoBbIe
Ne n/m P Konrpoabnsie IIpakrnyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Pa3zgea 1. BemecTBo 1 XUMHYeCKHEe peaKku
[loBTOpEeHue u yrayOneHue 3HaHUH Bbu6mmoteka [JOK
1.1 5 1 0
OCHOBHBIX pa3/eNioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAs JUCCOLUALM. bubmuoreka [IOK
1.3 8 1 1
XUMHUYECKHE PEaklnu B PacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX coeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 0 1 bubmuoreka [JOK
' anemeHTOB VIIA-rpynmebl. ["anorens https://m.edsoo.ru/7f41a636
22| svewertos Viaapymi, Copan ot ; 0 y  BromorelOK
' PYHIBL -€P https://m.edsoo.ru/7f41a636
COETMHEHUS
23 ovewertos Vaapymms. Ason gostoprnx 7 y  BromorelOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
24 OO0mas XxapakTepuCcTUKa XUMHIECKIX 3 1 1 bubnuotexa [JOK
' anemeHTOB |V A-Tpymmsl. Yriepoa u https://m.edsoo.ru/7f41a636
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KPEMHUU U UX COCTUHEHUS

Wroro no pazueny 25
Pasznea 3. Mera/iibl M MX COCIUHEHUS
. bub6nmmoreka [IOK
31 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiime MeTayuibl U UX CO€IUHEHUS 16 bubmorexa HOK
' & https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 bubmorexa HOK
' H p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p BHOE BDEMS 3 bubnuoreka [{OK
C3CPBHOC Bpe https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHME

8 a, 0, B KIIACC
Ne KoanuecTBo yacoB = Jlara DJIeKTPOHHBIe HH(PPOBbIE
n/n Tema ypoka J1aH Hara o0pa3zoBaTebHbIE
daxr pecypcebl
1 [Ipenmer xumuu. Poias XuMuu B 5KU3HU 03.09 bu6nmorexa [IOK
yemoBeka. Tea u BemecTna ' https://m.edsoo.ru/ff0d210c
bubnunoreka LIOK
2 [Tonsatre o MeToHax MO3HAHUSA B XUMUU 06.09 hitps://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOPUU U IPUEMBI 10.09 bubnnorexa [JOK
oOpailieHus ¢ 1a00paTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yuctele BemecTBa U cmecu. CrmocoOb! 13.09 bu6nmorexa LIOK
pasneneHus cMeceit ' https://m.edsoo.ru/ff0d26ca
S| cwecelt (un mwepe oor mosapemmol 17,06 Busmuorexa LIOK
pHMep p ' https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoteka IIOK
6 ATOMBI M MOTIEKYTb1 20.09 https://m.edsoo.ru/ff0d2a6c
7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 2409 bubmuoreka [{OK
XUMHUYECKHX DJIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bubnunorexa LIOK
8 IIpocTeie U ClI0KHBIE BEIIECTBA 27.09 hitps://m.edsoo.ru/ffod2a6e
but6mmorexa [IOK
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 01.10 https://m.eds0o.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECTB.
bubnunorexa LIOK
10 Xumunyeckas popmyina. BaneHTHOCTb 04.10 hitps://m.edsoo.ru/ffod2eae
ATOMOB XHUMHYECKHX DJIEMEHTOB
11 OrHocuTenbHas aTOMHAs Macca. 08.10 bu6nunorexa LIOK

OTHocuTeNnbHASI MOJIEKYJISIPHASI Macca

https://m.edsoo.ru/ff0d323c
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MaccoBas J0JI XUMHYCCKOTI'O 3JIEMCHTA B

bub6nmoreka [IOK

12 COCTMHEHHUU 11.10 https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecrBa. Mousb. Moisipaast 15.10 bu6nunoreka LIOK
macca ' https://m.edsoo.ru/ff0d5230
14 dOu3ndecKrue 1 XUMUYECKHE SIBIICHUS. 18.10 bu6nmorexa [IOK
XuMHYecKasi peakius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs NPOTEKAHUS 2210 Bbu6mmoteka [JOK
XUMHAYECKHX PEaKIHii ' https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. 2510 bubnnoreka [JOK
XMMUYECKUE YpaBHCHUSI ' https://m.edsoo.ru/ff0d3b88
P — 08.11 BuGmorera LIOK
N https://m.edsoo.ru/ff0d5708
peakuui
P - — 1211 BuGmorera LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 wmconetier, OGobmtenme 1 15.11 Butimotexa LIOK
' o ' https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alusl 3HAaHHUHA
20 KonrtponsHas padora Nel no reme 1911 bubmuotexa [IOK
«BeriecTBa 1 XUMUYECKUE PEAKIIUI» ' https://m.edsoo.ru/ff0d4290
2 Knenopon mevent wmpocroe 22,11 BuGnmorexa LOK
' https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
| S s oo eicna - B LOK
’ ' https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
25 maGoparopu n mpoumenmoon 2011 Bubmorera LIOK
' ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
24 TemnoBoit 3¢ ekt XuMUIeCKo peakuuu, 03.12 bubmuoteka [IOK

IMOHATHUEC O TCPMOXUMHUUICCKOM YPAaBHCHUMH,

https://m.edsoo.ru/ff0d4790
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OK30- U DOHAOTCPMUUCCKHUX PEAKIUAX

TomuBo (HeTh, yroib U METaH).

bu6nmmoreka [IOK
25 3arps3HeHue BO3ayXa, CIoCOObI €ro 06.12 https://m.edsoo.ru/ff0d4cda
MPEAOTBPAIICHUS
36 llomyenmen cotpane anetopoms 10.12 Bubmitotera LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3y4EHUE €r0 CBOHCTBY
27 Bonopoa — anemMeHT U npocToe BEIIeCTBO. 13.12 bu6nmoreka [IOK
Haxoxienue B mpupoje ' https://m.edsoo.ru/ff0d4dd0
o8 du3nyeckne U XMMHUUECKIE CBOMCTBA 17.12 bubnunoreka LIOK
Bojopoa. [IpuMmenenune Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bubnunoreka LIOK
29 [ToHsiTHE O KUCIIOTAX U COMSX 20.12 hitps://m.eds0o.ru/ff0d50d2
30 CrniocoOsl nostydeHus BOAOPOIa B 24.12 bu6nmorexa LIOK
nabopaTopuu ' https://m.edsoo.ru/ff0d4dd0
IIpakTHueckas Ta Ne 4 o Tem
31 «IPI?)J'Iy‘lef-I(I:/IeaI/I Ezgzpiuljne Bo(;o;o;a 27.12 bubmorexa LHOK
. ’ https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBONCTBY
N N bubmuoreka [IOK
32 MosnsipHblii 00BEM ra3oB. 3ak0oH ABOTapoO 10.01 hitps://m.edsoo.ru/ffod542e
3 momeormarass 10 org maseormony 1401 Bu6mtorexa LIOK
. ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
34 yB;;igiz;:f;fr; i; 2(1)3(?1-?01];[(6) 3aKOHa 17.01 bubmorexa LIOK
N . ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH T'a30B
35 du3nyecKkre 1 XMMUYECKHEe CBOMCTBA 2101 but6mmorexa [IOK
BOJIBI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Torstue 00 24.01 bubmuoreka [{OK
HHJIUKATOpaXx ' https://m.edsoo.ru/ff0d59e2
37 Bona xak pactBopurens. HachimeHnnbie u 28.01 bu6muoreka [JOK

HCHACBIIICHHBIC PaCTBOPHI. MaccoBas mois

https://m.edsoo.ru/ff0d5b40
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BCIIICCTBA B paCTBOPEC

[IpakTrueckas padota Ne 5 mo reme
«IIpuroroBiieHrE paCTBOPOB C

bu6nunoreka LIOK

38 OIpeIeIEHHON MacCOBOM J0JIei 31.01 https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY

39 KonrtponsHas padora Ne2 o reme 04.02 Bu6muotexa [JOK
«Kucaopoza. Bomgopoa. Boma» ' https://m.edsoo.ru/ff0d6342

40 OKcupl: coCcTaB, KiIacCU(UKAIUS, 07.02 bu6nmoreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e

0| SCHOBHbIX 1 aMOTOPHBLX 11.02 bubmorexa HOK

’ ' https://m.edsoo.ru/ff0d664e

OKCHJIOB

42 OcHoBaHUA: COCTaB, KJIacCH(pUKAIIHS, 14.02 bu6nmorexa LIOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca

43 [lonydyeHne U XuMHUYECKUE CBOWCTBA 18.02 Bu6mmoteka [JOK
OCHOBaHHA ' https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukanus, 21.02 bubnunorexa LIOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0dfee2

45 [Tonyyenue n XuMHUYECKHE CBOMCTBA 25 02 bubmmnoreka HOK
KHCJIOT ' https://m.edsoo.ru/ff0dfee2

16 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI 28.02 bubnuoreka [{OK
MOJTYYCHHSI, XHMHYECKUE CBOMCTBA ' https://m.edsoo.ru/00ad9474
IIpakTuyeckas pabora Ne 6. Pemenue

47 AKCIIEPUMEHTAJIbHBIX 3aa4 10 TeEMe 04.03 bubmmnoreka HOK
«OCHOBHBI€ KJIaCChl HEOPTAHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COCIUHECHUIN»

48 I'enernueckas cBS3b MEXAY KJaccaMu 07.02 bubmuoreka [JOK
HEOPTaHMYECKUX COCTUHEHHIM ' https://m.edso0.ru/00ad9a50

49 O000111eHIE U CUCTEMATH3AIIU 3HAHUI 11.03 ]I:ng;?/(r)rféé:jasc]i).orllf/ma d9ch?

50 KonTponbnas padorta Ne3 no teme 14.03 bu6muoreka [JOK

"OCHOBHEBIC KJIaCChI HCOPTaHUYCCKUX

https://m.edsoo.ru/00ad9ela
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coenuHeHun"

[lepBbie NOMBITKY KJIaCCUPUKATUU

bu6nmmoreka [IOK

51 XAMHYECKHX DJIEMEHTOB. IloHsTHE O 18.03 )
FPYIINAX CXOIHBIX 2IEMEHTOB https://m.edsoo.ru/00ad9ffa
[Tepuonuueckuii 3akon u I[lepronnueckas

52 cucTeMa XUMMHUYeCcKux 3eMenToB . 1. 21.03 E{tlgg?/(;;e;iiorﬁlo()a da52c
Meunneneesa — )

Bbubnnoreka IIOK

53 Tepuoztet, rpymis, nOArpyms! 04.04 https://m.edsc1>l0.ru/OOada52c

54 Crtpoenue atomoB. COCTaB aTOMHBIX sIJIED. 08.04 bubmmorexa [JOK
H30TO01BI ' https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB

55 anemeHToB lleproanyeckoii cuctemsr /. 11.04 E:tlgg'?/(;:eelijic])_gol‘IS/OOa dasbe
W. Menneneena — '
XapaKkTeprucTUKa XUMHYECKOTO dJIEMEHTA

56 o ero noJyioxkeHuto B [lepuoanueckoit 15.04 ]f?tl/tlgg'l;l/(r)lzee%i(]i)ol‘ILf/OOa 4a824
cucteme J[. 1. Menpaeneena — '
(3nauenwue [Neproauueckoro 3aKoHa st

57 pa3BUTHUA HAayKu U npaktuku. /. 1. 18.04 bubmuoteka [IOK
MeHieneeB — y4EHBIMH, TeIaror u ' https://m.edsoo.ru/00ada96e
Tpa)JIaHNH) BIIP
3nauenue [lepuoanyueckoro 3akoHa st
pa3BuTHUA HAyKu U npaktuku. /. 1. Bu6muorexa [OK

58 MeHneneeB — y4€HbI, IEAAror u 22.04 hitps://m.eds00.ru/00adaab8
IpaXJAaHUH. OJEKTPOOTPULATETLHOCTD — '
aTOMOB XHMHYECKHX JIEMEHTOB

59 Honnas xuMudeckas CBA3b 25.04 Egg?;/?;eelaasiorﬁ/ma dac34

60 KoBaneHnTHast nonsipHasi XUMHYECKas CBA3b 29.04 Egg?}l/?;eé:jasiorﬁ/ma daab8

61 KoBasieHTHas1 HENOIsIpHAs XUMHUYECKas 02.05 bu6muoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab9
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6 KontponbHas padota Ne4 o teme 1 06.05 bubnuorexa [JOK

«CtpoeHue atoma. XMMUYECKasi CBS3b)» https://m.edsoo.ru/00adb486
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 13.05 bubnuorexa [{OK

peakiuu https://m.edsoo.ru/00adb076
64 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 16.05 bu6nmorexa [IOK

peakiuu https://m.edsoo.ru/00adb076
65 OKHCIIUTENN U BOCCTAHOBUTEIIH 1 20.05 Egsg?/(;;.e‘;ii(.)rﬁ/ma db076
66 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 23.05 bubnuoreka [{OK

peakiuu https://m.edsoo.ru/00adb076
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INOYPOYHOE IINTAHUPOBAHHUE

9A,B, BKJIACC
KoauyecTBo yacos Jara JJIeKTPOHHBbIE HU(PPOBHIE
Ne Tema YpoOKa KOHTpOJILHLIe HpaKTI/I‘lCCKI/Ie oﬁpasosaTeJIbele
Bcero H3YYeHUs
n/n padoThI padoThI pecypchl
Ilepuonnueckuii 3aKoH. Bubnorexa [IOK
1 [lepronnyeckas cucreMa XUMHIECKUX 1 02.09 .
https://m.edsoo.ru/00adb59e
sneMenToB [. 1. Menneneea
2 xammasexin omeventon nepma x4 0509~ bnbmorexa IOK
p p ' https://m.edsoo.ru/00adb6b6
NIEPHOJIOB
3 Knaccudukanus u HOMeHKIaTypa 1 09.09 bu6mmoreka [IOK
HEOPraHUYECKUX BEIICCTB ' https://m.edsoo.ru/00adb7e2
4 Bunpl xuMuueckoil CBA3U U TUIIBI 1 12.09 bu6mmoreka [IOK
KPUCTAJIIHIECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1 16.09
OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca»
6 Knaccugukanus XumMmruueckux peakiui 1 19.09 bubnnoreka [JOK
10 pa3IMYHBIM IPU3HAKAM ' https://m.edsoo.ru/00adbcb0
;| e oo merot | oy B 0K
PEAKIH. ' https://m.edsoo.ru/00adbe9a
TETEPOre€HHBIX PEAKIMIX
[TonsATHE O XUMHUYECKOM PAaBHOBECHH.
@DakTOpBI, BIUAIOIINE HA CKOPOCTh bubnnoreka [JOK
8 . 1 26.09 )
XUMHUYECKON peakIfy U TIOJI0KEHUE https://m.edso0.ru/00adc28c
XUMHYECKOT'O PAaBHOBECHUS
9 OKHUCIHUTENTBHO-BOCCTAHOBUTEIBHBIE 1 30.09 bubanoreka [JOK
peakuuu ' https://m.edsoo.ru/00adcade
10 Teopus dIEKTPONIUTUIECKOU 1 03.10 bubnuorexa [IOK

JUCCOIINAaIlH. CunbHbBIE U cIa0bIe

https://m.edso0.ru/00adcd68
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OJICKTPOJIUTEI

. bu6mmoreka [IOK
1 Houubie ypasHEHHUs peakimi 07.10 https://m.eds00.ru/00add448
12 iﬁﬁ:ﬁ;ﬁﬂs CBoTe MpeACTABICHH 06 11.10 bubmorexa [IOK
Mped ' https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUICCKOU TUCCOITUAITUT
13 i(“eM?}IZEﬁZ‘E;’f o6 SO TpOTHLAECKO 14.10 bubmorexa [IOK
pea P ' https://m.edsoo.ru/00add8b2
IHACCOIAAINN
. bu6mmoreka [IOK
14 [TonsiTHE O THIPOIU3E CONCH 17.10 https://m.eds0o.ru/00add9d4
15 [Ipaktuyeckas pabora Ne 1. «Permenune 2110 bubnnorexa [HOK
9KCIIEPUMEHTAIBHBIX 3304 ' https://m.edsoo.ru/00addbfa
. bubmuorexa [JOK
16 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 24.10 hitps://m.eds00.ru/00addd12
17 ffé’ﬁiﬁ?ﬁé’?ﬁfﬁfiﬁJ;fcgﬁufif;ﬂ 11.11 bubmorexa HOK
' ' https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
18 QgﬁﬁiQﬂ?ﬁiﬂﬁﬁiﬁﬁiﬁ?ﬁﬁ 07.11 bubmorexa [IOK
prMep ' https://m.edsoo.ru/00addfe2
XJopa
19 fﬁﬁﬁiﬁ?ﬁiﬁ Zﬂogff]ff?oﬁmﬁﬁiae 14.11 bubmorexa [IOK
’ i ’ ' https://m.edso0.ru/00ade104
IPUMCHCHUE
20 | s oot mxcr 1811 PubmorexallOK
YHCHHS . ’ ' https://m.edso0.ru/00ade348
U3ydeHue e€ CBOWCTBY»
21| rarmoot Dot somm ot 2111 buGmoreralIOK
PCaKIHH, A ' https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
29 OO01mas XxapakTepuCTHKA dJIEMEHTOB 2511 bubnmnorexa [JOK

VIA-rpymibt

https://m.edsoo.ru/00ade64a
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AmnoTponHbie MOIU(UKALIUY CEPBHI.

N N bu6mmoreka [IOK
23 Haxoxnenwne cepsl u e€ coev)mHeHm/I B 28.11 hitps://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOICTBA cephbl
o4 CepoBonopoj, cTpoeHue, Pu3ndecKue u 02.12 bubmuorexa [JOK
XMMHYECKHE CBOHCTBA ' https://m.edsoo.ru/00ade802
25 gﬁiﬁiiiiﬁﬁbi )S/I?\f[,::t?:clliizﬂ:;(?%CTBa 05.12 bubmorexa [IOK
’ ' https://m.edsoo.ru/00adea28
IPUMEHCHUE
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba
26 IIOJIy4EHUS CEPHOU KUCIIOTHI. 09.12 bubnnorexa [HOK
XUMHYECKOE 3arps3HEHUE ' https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpelibl COETUHEHUSIMU
Cepbl
Briuncienue MmaccoBoU 10U BBIXOJA bu6mmoreka [IOK
27 12.12 .
HPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T, paclipoCTpaHEHHE B bubnnoreka [JOK
28 16.12 .
npupoe, Gu3ndeckue 1 XUMHUYECKUe https://m.edsoo.ru/00adeea6
CBOICTBA
29 ﬁI/IIVII\I/;/II/II/‘IIaeI;’Ki: ciggz:z?ﬁz; €Hue u 19.12 bubmmorexa [TOK
> TOIYH ' https://m.edso00.ru/00adf004
MIPUMCHCHUE
30 | amproms s, myonme oro 23.12 Bubmmorexa HOK
e > YA ' https://m.eds00.ru/00adf180
CBOMCTBY
31 A3oTHas KucioTa, e€ Gpusndeckue u 26.12 bubanoreka [JOK
XUMHUYECKHE CBONCTBA ' https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATbHBIX
32 ynoOpeHuit. XuMudeckoe 3arps3sHeHue 30.12 bubmorexa [IOK

OKpYKaloIleH cpe/ibl COETUHEHUSIMH
azora

https://m.edso0.ru/00adf518
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®docdop. Oxcua pochopa (V) u

bu6mmoreka [IOK

33 dbochopHas KHeIoTa, (usnueckue u 09.01 hitps://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
U amepansi ytoopen, Sarprmenc 1301 BuOmorera IOK
8 ' https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
35 VYraepon, pacipocTpaHeHHE B IPUPOJIE, 16.01 bubmuorexa [JOK
(du3ryecKre 1 XUMUYECKHE CBOIMCTBA ' https://m.edsoo.ru/00adfd9c
Oxkcuppl yraeponaa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE 20.01 bubmuorexa [JOK
po0JIeMbl, CBS3aHHBIC C OKCHIOM ' https://m.edsoo.ru/00adfebe
yriepoa (1V)
29.0 N bubmuorexa [JOK
137 YTOMBHAA KHCIIOTA 1 €€ CoMi 23.01 https://m.edso00.ru/00ae006¢c
[TpakTiueckas pabota Ne 4 o Teme
38 "ITosrydyeHune yrieKucioro rasa. 2701 bubnnorexka [JOK
KauectBeHHas peakius Ha kKapOOHaT- ' https://m.edsoo.ru/00ae027e
noH"
[TepBOHAYAIEHBIC TOHATHUS
39 Of)elPaHOH‘jeCaIiIHX BeiueOCTBax K(e)u6< 0 30.01 bubmorexa LJOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepo1a
40 KpemHnii u ero coequHeHus 03.02 Eggi?ﬁ;iigﬁﬁlooéleOa
[Tpaktuyeckas pabora Ne 5. Pemenue
a1 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME 06.02 bubnuorexa [JOK
«BaxxHelme HeMeTaIbl U UX ' https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
12 | Ot e 10.02 Bubmmorexa OK
' https://m.edsoo.ru/00ae0el8
COCTMHECHUS
43 OO011ast XxapaKTepUCTHKA XUMHUYECKUX 13.02 bubnuorexa [IOK

JJICMCHTOB — MCTaJIJIOB.

https://m.edso0.ru/00ae103e
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Mertannuueckas cBsI3b U
MeTaJuIMuecKasi KpucTauinueckas
pemérka. @u3nvecKkre CBOMCTBa
METAJIJIOB

XUMHYECKHE CBOMCTBA METAJLJIOB.

. . bubnmoreka [JOK

44 DIEKTPOXUMUYCCKUN Psil HAPSKCHHM 17.02 https://m.eds00.ru/00ae1156
METAJIJIOB
OO61mue criocoObl MOTYyYEHUST METAJLIOB.

45 CnaBel. Beruncinenus no ypaBHeHUsAM 20.02 bubnuoreka [IOK
XMUMHYECKUX PEaKIIUi, eClId OJIUH U3 ' https://m.edsoo.ru/00ae1156
PEareHTOB COACPKUT NTPUMECH

bubmuorexa [JOK

46 [TonsTHE O KOPPO3UN METAIIIOB 24.02 hitps://m.edsoo.ru/00ae1278

bu6mmoreka [IOK

47 [Henowmere metanb 21.02 https://m.edsoo.ru/00ae14b2

bu6mmoreka [IOK

48 OKCHJIBI ¥ THIPOKCHIBI HATPHS M KaTUs 03.03 https://m.eds0o.ru/00ae14b2

49 [[lenoyHO3EMENBHBIE METAIIITBI — 06.03 bubmuorexa [JOK
KaJbIUA U MarHui ' https://m.edsoo.ru/00ae15e8

. bubnuotexa [JOK

50 Baxnelnme coenMHEHNS KaJIbIIUI 10.03 https://m.eds00.ru/00ae 1568

51 O0600mIeHre U cucTeMaTH3aIsa 3HaHUIA 13.03

50 JKEcTKOCTh BOABI U CIIOCOOKI €& 17.03 bu6mmoreka [JOK
YCTpaHCHUS ' https://m.edso0.ru/00ae1886

S3 XGerkoems sommt HeTOT 66 2003 BibmoreraLiOK

" ' https://m.edsoo.ru/00aelae8
yCTpaHEHHUs
. bubnmnoreka [JOK

>4 AJOMHHHH 03.04 https://m.edsoo.ru/00aelc64

55 AMpoTepHbIe cBONCTBA OKCUIA U 07.04 bubnnorexa [JOK
THJIPOKCUIA ' https://m.edsoo.ru/00aelc64

56 Kenezo 10.04 bubmuorexa [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

https://m.edso0.ru/00ae1d86

OKCI/II[BI, THAPOKCUIBI U COJIM JKEJIC3a

bu6mmoreka [IOK

> (1) u xenesa (1) . 14.04 https://m.edso0.ru/00ae35e6
58 O0o001IeHNe U CHCTeMaTU3alus 3HAHUH 1 17.04
[IpakTuueckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 1 21.04 bu6mmoreka [IOK
«BakHeime MeTauibl B UX ' https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMUYECKUX PEaKIUid, €CIIM OJUH U3
60 peareHToB J1aH B U30BITKE WU 1 24,04 bubnnoreka [JOK
COJCPXKHUT IpUMECH. Bbruncienus ' https://m.edsoo.ru/00ae1750
MacCOBOH JOJH BBIX0JIa MPOAYKTa
peakiuu
61 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 28.04
Kontponbnas paborta Ne4 o teme
62 «BakHeWIe MEeTalTbl U UX 1 05.05
COETMHEHUS»
63 BemecrtBa u maTepuansl B 1 12.05 bu6mmoreka [JOK
MOBCEHEBHOM KU3HU YelTOBEKa ' https://m.edsoo.ru/00ae3f50
64 XHMHYECKOE 3arpsi3HeHue 1 15.05 bubnnoreka [JOK
OKpYXXarollel cpeibl ' https://m.edso00.ru/00ae4270
65 Ponp xuMHUH B pELIEHUH DKOJIOTHYECKUX 1 1905 bubnuoreka [IOK
npoOieM ' https://m.edsoo.ru/00ae4270
66 Ponp Xx¥MHUH B pELIEHUH DKOJIOTHUYECKHUX 1 2205 bubnuoreka [IOK
npoOieM ' https://m.edsoo.ru/00ae4270
67 Peseprubrit ypok. O6001eHIE U 1 26.05 bubmuotexa [JOK
CUCTEMATH3AaLUs 3HAHUN ' https://m.edsoo.ru/00ae0d0a
OBUIEE KOJIMYECTBO YACOB I10 67
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obectBo «M3narenscTBo «IIpocBerieHne
» Xumus, 9 xinacce/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKunoHepHOe
obrectBo «M3narenscTBo «IIpocBerieHne

Xumus,8 kimacc/I"'abpuensa O.C. Pabouast rerpans 8-9

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

Xumus,8 kiacc/I"abpuensu O.C. Pabouas tetpanp 8-9.11oypouHoe mianupoBaHnue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

POII



