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MNOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero o6pa3oBanus, npeacraBieHHbBIX B PI'OC OOO, a takxke Ha OCHOBE denepalbHON
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIMU MPENoJaBaHus Y4eOHOTrO MpeaMeTa
«Xumusn» B 00pazoBaTeNnbHbIX opranuzanusix Poccuiickoit denepanun.

[IporpaMmma mo xuMHM Ja€T MpeACTaBICHUE O IeNAX, oOmel cTpaterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpEeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMATPUBAET paclpeiesieHUe ero Mo Kjiaccam u
CTPYKTYPUPOBAHUE IO pa3jiejiaM U TeMaM MPOorpaMMbl 10 XUMHUHU, ONPEAEIseT KOJIMUYECTBEHHbIC
U KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEMYI0 TIOCIEeI0BaTEIbHOCTh
U3YYEHUS XUMHUU C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, TOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00yUeHHs] XUMUU
HA YpOBHE LeNeil W3y4eHHs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JeSITeILHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHME XUMUH CIIY’)KUT OCHOBOH AJ1s (pOpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTEPUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (HhOPMHUpPYEMbIE XUMUEH
MIPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus T00albHBIX MpPOOJIEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOH, MUIEBOM U AKOJIOTUYECKOM 0€30acCHOCTH, MPOOJIEM 3ApaBOOXPaHEHHUSL.

N3yuenune xumuu:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH s caMmMopa3BUTHUS U (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el U PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHONl  NeATeIbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKWU3HHU, TaK U B
MpoeCCHOHAILHON JEATEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIS1a Ha €IUHCTBO MPHUPOIBI U YETIOBEKA, SBISETCS] OTBETCTBEHHBIM STAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH O0YyYarOIINXCS;

crocoOcTByeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYyYHBIM
3HAaHUSAM, K TMpPHUpPOJAE, K 4YEIOBEKY, BHOCHT CBOH BKJIaJ B 3KOJOTHYecKoe oOpa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBlieHHUss B OOYUYEHWU XUMHUHU 00ECIEeUYMBAIOTCS CHEIU(PUKON colep:KaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroriueckd aJarnTHPOBAHHBIM OTpPakKeHHEM
0a30BOI HAyKW XMMUU Ha OMPEJEIEHHOM dTare €€ pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHMs OPHUEHTHPOBAaH HAa OCBOCHHE
00y4JarOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHI XUMUHU, OCHOB HEOPTaHMUYECKON XUMUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPraHUYeCKOW XUMHUH.

CtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHH C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa K €€ uaydenuto. CojaepraHuE CKJIAJAbIBACTCA W3 CHUCTEMbI MOHATUA O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI IMOHATUH O XuUMHUYeckod peakiuu. OOe 3TH CHCTEMBI



CTPYKTYpPHO OpPraHM30BaHbl MO MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHS O CTPOCHUH aTOMa U XUMHUYECKOHN CBSI3H;

— MPECTABICHUH 00 IEKTPOIUTUIECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U MOJTYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH Hay4yHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH MpPUPOJIBL,
[IEHHOCTHOTO OTHOIIIEHHUSI K HAYYHOMY 3HAHUIO U METOJIaM MO3HAHUs B Hayke. M3yueHnne xumun
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1acTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AEATEILHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYJIBTYpHI. 3ajada y4eOHOTO IMpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS MPU U3YYEHUU BEUIECTB M XUMUYECKHUX PEaKIuil, B
GbOpMHpPOBAaHUM W PAa3BUTUU TIO3HABATEIBHBIX YMEHUHW W HX TMPUMEHEHHH B Y4eOHO-
MO3HABATEJIbHON U y4yeOHO-UCCIIE0BATEIbCKOMN 1E€ATEIbHOCTH, OCBOEHUH MPaBUil OE30MaCHOTO
oOpallieHus ¢ BEIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMUU Ha YpPOBHE OCHOBHOT'O OOIIEro 0O0pa3oBaHMsI Ba)XHOE 3HAUYCHHUE
MPUOOPENTH TaKKue LIEIH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTETLHOMY TNPUHATHIO PEIIeHUH, CIOCOOHOW amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

— HaNpaBJIeHHOCTh OOYy4YEHHs Ha CHCTEMaTHYeCKoe MpuOoOIIeHHe OOydaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4HbIM  MeETOJaM  IO3HaHUS,
(bOpMUPYIOLTUM MOTHBAIINIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHHe YCIOBMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOUIMMHCS OIbITa
pa3HOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOUYEBBIX HABBIKOB (KIFOYEBBIX
KOMITETECHIINH ), UMEIOIINX YHUBEPCAITbHOE 3HAUCHUE ISl PA3IMYHBIX BUIOB JIEATEILHOCTH;

— ¢popmupoBanue o6mIel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
Yrclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXKAIOMIETO MHpA, WCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUH XUMHUHU, NPUMEHSITh WX TMPU pEHIeHHH TpodieM B
ITOBCETHEBHOM KU3HH U TPYJIOBOM IEATEIBHOCTH;

— (opMupoBaHue y 00y4arOMMXCs TYMAHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA i1 BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIUU K 00YUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOOpY
poQ WISl ¥ HAPABIEHHOCTH JAJIbHEHUIIIET0 00yUeHHS.



OO01ee YuCIIO YacoB, OTBEACHHBIX I M3YyYCHHUS XMMHHM Ha YPOBHE OCHOBHOT'O OOIIETrO
obOpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeflelN0), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEPKAHUE OBbYYEHUA

8 KUIACC

IlepBoHauyajibHbIEe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMUM B KM3HM 4YellOBeKa. XUMHs B CUCTEeMe HayK. Tena u
BenlecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METOJIaX MMO3HaHUs B XUMUU. YucThie BemniecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMUYECKHE HiIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTsie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAst
Macca. MaccoBasi 10Ji1 XUMHUYECKOT0 JIEMEHTA B COSIMHEHUH.

KonunuectBo BemectBa. Monb. MomnspHas macca. B3anMocBs3b KOIWYecTBa, MAacchl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacd€rel o hopMyaM XMMHUYECKHX COCTUHCHHUM.

dusznueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIEeCTB. XuMuieckue ypaBHeHUs. Kinaccudukarus XuMu4eckux peakuui
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHU, OOMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMOCYJ0M, MpaBwiiaMu paboThl B jJaboparopuu U npuéMaMu
oOpaiieHusi ¢ 1abOpaToOpHBIM OO0OpYIOBAaHUEM, M3y4YCHHE W ONMHUCAHHE (DU3MUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJCHCAIHMS BOJbI) MU XUMHUYECKUX (TOPEHHE CBEYH,
IPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJEICTBHE Mella ¢ KUCIOTOM) SBIIEHUH, HaOII01eHne
W ONHCAaHHWE TMPHU3HAKOB TMPOTEKAHUS XUMHUYECKHX peakuuid (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Meau (1), usydenwe crocoOoB
paszieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadusi, TMpOBENEHHWE OUYUCTKA TOBAPEHHON COJHM, HAOMIOJICHHEe W ONHCAaHUE
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacChl, CO3[aHuE
MoieNiel MOJIEKYIT (ITapOCTEP KHEBBIX ).

BazkHeiinue npeacTaBuTe I HEOPraHUYECKHUX BelIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopong — 31eMEHT M IIPOCTOE BELIECTBO.
Haxoxnaenne kucnopona B npupojae, Gu3nuecKkue U XMMHUUECKHUE CBOWCTBA (peaKIuyd TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MONy4eHHS KHUCIOpoJa B JIabopaTopuu U
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alloTporHas MOAM(PUKAIUS
KHCIIOpO/Ia.

TermoBoit A((PekT XUMHUYECKOW peakIuH, TEPMOXMMHUYECKHWE YypaBHEHUS, 53K30- H
SHIOTEPMHUYECKHE peaKkIuu. TOMIMBO: Yroib M MeTaH. 3arps3HeHHE BO3[yXa, YCHIIEHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. Haxokaenue Boxopoaa B INPUPOJE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KucioTer u comnu.

MoutsipHbIii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YpaBHEHHUSIM.

®dusznyeckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklimeHHbie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi [10ysl BellecTBa B
pactBope. XuMndeckue cBoicTtBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B MPUPOJE U B XKU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUe NPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpasyroIiue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukanuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. @u3ndeckue U XUMHUECKHE
cBoiicTBa kucaoT. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoictBa coieil. [lomydenune
COJICH.

['eneTnueckas CBA3b MEXAY KJIaCCAMU HEOPTAHMUECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEIeNIEHUE COJCpKaHUS KUCIOpPOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U TMpEKpalleHus ropeHus (moxapa), 03HaKOMIIEHUE C
oOpa3liaMi OKCHIOB M OIMCAaHWE HX CBOWCTB, TOJYy4YCHHE, COOMpaHUE, paclo3HABaHUE U
M3y4eHUEe CBOMCTB Bojopona (TopeHue), B3auMmozeiicTBue Boaopona ¢ oxcugom menu (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOCHHE 00pa3loB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUeM U KajbllieM) (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHMYECKUX BEILIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE W3MEHEHUS OKPacKM WHAMKATOPOB B pPAcTBOpAx KHCIOT M IIeNoued, h3ydeHHe
B3aumoeiicTBuss okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMU,
peakuuii HEeUTpalIu3ali, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PELICHUE SKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxHenme
KJIACChl HEOPTAaHMYECKUX COCTUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XMMH4YECKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBpie TOMBITKH KJIACCU(PUKAIMKA XUMHYECKHX OdiieMeHTOB. [loHsATHE O Trpymnmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMeHTHI, KOTOpble 00pa3ytoT aM(pOTepHbIE OKCU/IBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuMHUYecKHX odiemeHtoB [[. .
MengeneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmbl [leprogudeckoil CHUCTEMbI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DuU3nYECKHid CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CocraB aroMHbIX snep. HM3otombl. Onexktponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX dIeMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHYECKOrO 3JIEMEHTAa IO €ro IMOJOXKEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIaAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpakJaHUH.

XuMunyeckas CBSI3b. KoBanenrnas (nonsipHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydyeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHMMOJCIHCTBHE THMIIPOKCHIA
LIMHKAa C pacTBOpaMu KHUCIOT M IIEJIOYEH, IPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX HMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKLuil (TrOpeHue, peakliuu pas3ioKeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHbIX CBSA3€H MpPHU U3YYEHUH XMMHUHU B 8 KJlacce OCYILIECTBISAETCA
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK H MOHSTHH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OOmme ecTecTBEHHO-HAYYHbIE IIOHATHSA: HAY4HbIM (akT, THUHoOTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIaccH(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, MOH, HYKJIHJ, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsl, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUE BETUYHMHBI, €IUHHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peakus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuUMHUYeCKHX diemMeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
M0JIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3U. THUNBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMIETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(hdexTy, Mo H3MEHEHHMIO CTeleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajlu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[lonarue o ckopoctu xuMuueckoil peakiuu. [Tonstue 06 0OpaTHUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstme o
karanuse. IloHsTne o0 xumMuyeckoM paBHOBecHH. @DakTOpbl, BIMSKOIME HAa CKOPOCTh
XUMHUYECKON pPEeaKIMU U TI0JI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBieHUE YpaBHEHUU OKHUCIHMTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkuil ¢ UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOI'0 OajaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHl. KaTHoHbI,
AQHUOHBI. MexaHH3M [AHMCCOIMAllMM BELIECTB C pPa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenenp qucconnanuyl. CUiabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Peakuuu noHHoro o6MeHa. YCIOBUS MPOTEKaHMs pEaKii HMOHHOTO OOMEHa, MOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHbIE peakIMyd Ha HOHBI.
[TonsaTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKcnepumenmn:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CIOKHBIX BEIISCTB (XJIOpHAA HATpHUs),
MCCJIC/IOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW PEAKIUU OT BO3JECUCTBHS Pa3IUYHBIX
(akTOpoB, UCCIIEJOBAaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEecca AUCCOLUALUN
KHUCIIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIMUX MPHU3HAKU MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
OocaJka, BBIJCIICHWE Ta3a, o0Opa3oBaHWE BOJBI), OIBITOB, HUTFOCTPUPYIONUX TPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENLHBIX PEAKIUN (FOpEeHHe, PeakiMu Pa3jioKEHUS, COCTUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtasibl M MX coeIUHEHUSI

OO0mass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHbIE
crenienn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XvMHYEeCKHuEe CBOMCTBA Ha MpHMepe Xxjopa (B3auMMOACHCTBHE C MeTajllaMd, HEeMeTalllaMHu,
mienoyamu).  XuopoBoaopod. ConsiHas KHCIOTa, XMMHUYECKHE CBOWCTBA, IOJIyYEHHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHenme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (U3MYECKHUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIM(MUKAUK KHUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceppl. CepoBoJIOpoa, CTpoeHHe, (U3MYECKHe W XUMHYeCKHe CBoicTBa. OKCHUIBI Cephl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKUE W XUMHUYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crhenuduueckue). XHUMHUYECKHUE peakiuu,
JeXKale B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdydyeHUs cepHod Kuciotrel. I[IpumeHnenue
cepHot kucinoTel. CoM cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyibdar-uoH. Haxoxaenue
ceppl W €€ COeQUHEHUU B TpuUpoje. XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIoIIEeW Cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MIPEe0TBPAICHUSI.

OO0mass xapakTepucTuka 31eMEeHTOB VA-rpymnmbl. OcCoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIC CTETIICHH OKHUCICHUS. A30T, pPaclpoCTpaHeHHE B Tpupojne, Qusuveckue u
XUMUYeCKHe cBoicTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKHe
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHHUSI, UX (HU3MUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHnue. KauecTBeHHast peakuusi Ha MOHBl aMMOHHS. A30THasi KUCIOTa, €€ MOIy4YEHUE,
dbuznyeckue W XUMHYECKHE CBOWCTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arps3HEHUE OKPYXKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnoTa,
¢du3nyeckue M XUMHYECKHE CBOWCTBa, nosyyeHue. lcrnonb3zoBaHue ¢ochaToB B KadyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPOH, aJUIOTPOIHbIE MOIU(PHUKAIINN, PACTIPOCTPAaHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yriaepona, UX pU3MYEcCKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
NOJy4eHUE U TPUMEHEHHE. DKOJIOTHYEeCKHEe MPoOIeMbl, CBSI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIM dPQeKT. YTONbHAsS KUCIOTa U e
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, HojydeHue M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayasbHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COEIMHEHUSX YIiepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas Kkuciora). IIpuponHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKU
(OeH3uH), UX poJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE O OMOJOTUYECKH BAKHBIX BEIIECTBAX:
KUpax, Oeskax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIyY€HHE M IpPUMEHEHHE.
Coenunenus kpemMHuss B mnpupoje. OOmme mnpexacraBieHuss o6 okcujge kpemuus (IV) u
KpeMHUeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeliue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, xene300eToH. IIpobiembl
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAJIOB B TOBCEHEBHOM JKU3HU.

Xumuueckuii IKcnepumenn:

U3y4eHHe 00pa3lioB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEIECHNE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-WOHBI U HAOJIOJEHHE NMPHU3HAKOB MX NMPOTEKAHUs, OIBITHI,
oTpakaromue (U3NYEeCKue U XUMHUYECKHE CBOMCTBA TaJOr€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00paslaMu XJOpPUAOB (TaJOreHUI0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJ€OMAaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYrJIMBaHMS — caxapa IOJX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYEeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOThI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOIoJIeHuEe NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M HX COeITUHEHUN
(BO3MO’KHO MCIIOJIb30BaHUE BUEOMATEPHAIIOB), 00pa3liaMi a30THBIX M (POCHOPHBIX yIOOpEeHHUH,
NoJydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, MpOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U Qocdar-uOH U HU3Yy4YEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPHUPOBAHHOM a30THON KHCIOTHI C MEIbI0 (BO3MOXHO
MCIIOJIb30BaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK anamasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM MPOTHBOras3a, NOJIy4eHHue, cCoOOUpaHue, paclio3HaBaHHUe
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IIPOBEJCHHE KAaueCTBEHHBIX PEaklMi Ha KapOOHAT U
CHWJIMKaT-UOHbl W H3Y4YEHHME [PU3HAKOB MX IPOTEKAaHUs, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIIICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1ad 10 Teme «BaxHenmue
HEMETAJLJIbl U UX COCIUHEHUSY.



MeTajlibl M X COCAUHEHUS

OOmass xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumudyeckux 3semeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Mertaminueckass CBSI3b M METAIMYECKas KpUCTAJUIMYECKas
peméTka. ODJIEKTPOXUMHUYECKUN psJ HanpsbKeHUH MeTauioB. PU3MUEeCKMe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmmMe crocoObl MOMy4YeHHusT MeTa/UIoB. [[oHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTAIIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI M THAPOKCU/IBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3emMenbHBIE METAUIBI MarHuid M KajabUui: mnoJoxxkeHnue B Ilepuogmueckoit
cucreme xumuueckux aemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxO0XICHUE B
npupoae. OU3NYECKUEe U XMMHUYECKHE CBOMCTBA MarHusl U KaJblus. BaxkHenmme coearnHEHUs
KanbIus (OKCU, TUAPOKCU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnmtoMunuii: nonoxxkenue B Ilepuoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxXOXJAeHHE B Tpupoje. Ouznyeckue U XMMHUYECKHUE CBOWCTBA
amroMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH]IA ATFOMHHHS.

Kene3zo: mnonoxenune B Ilepuonnueckoir cucreme Xxumuueckux »saemeHtoB JI. .
MenneneeBa, CTpO€HHUE aTOMa, HaXxoXJaeHue B npupoje. Gusnyeckue U XMMUYECKHE CBOMCTBA
xene3a. Oxkcuapl, Tuapokeuabl u conu skenesa (II) m xenesza (III), mx cocraB, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMH MEeTalIOB M CIIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJIB30BaHHE BUICOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUAA KaJbIUs U HATPHUS C BOJOH (BO3MOYXKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNBb30BaHHE  BUIACOMATEpUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MarHus, Kalbllvs, aIFOMUHUS, [IMHKa, xene3a (II) u xenesa
(I1I), meau (II), HaGmroieHNE W OMMCAHUE MPOLIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMH HaTpus,
Kalmusl U KaJiblusg (BO3MOXHO HCIIOJNIB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS M THAPOKCHJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110
TeMme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKaouas cpeaa

BemectBa u Marepuaibl B MOBCETHEBHOM KM3HU YelloBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momomis Mpu XUMHUYECKHUX OXKOTrax H
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOMIeH cpeapl (MpeaenbHas J0MyCcTHMast KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIABBI METAJIIIOB, MOJUMEPHBIC MaTEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHM XUMHH B 9 Kilacce OCYILECTBIISIETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
SABJISIFOLIUXCS] CACTEMHBIMM JIJIS1 OT/AEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.



OO0mme ecTecTBEHHO-HAYYHbIC MOHITHS: HAay4dHbIH (akT, TUIOTe3a, 3aKOH, TEOpH,
aHaJ M3,  CHHTE3,  KIacCUpHKaluWs,  MEPUOAMYHOCTh,  HAOIIOJCHHE,  DKCICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHSI, MATCPUAITHI.

dusuka: MaTepus, aroM, O3JEKTPOH, HPOTOH, HEHTPOH, HWOH, HYKIHI, H30TOIIbL,
PaAMOaKTHBHOCTh, MOJICKYJA, JJICKTPUYECKUIl 3apsi[, NPOBOIHHMKH, IOJYIIPOBOIHUKH,
JIMIICKTPUKH, (OTOIIEMEHT, BEILECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, Ias,
pacTBOp, paCTBOPHUMOCTh, KPHCTAJUIMYECKas pEMIETKA, CIUIaBbl, (QHU3MYECKUE BEIUYHHBI,
CIIMHUIIBI U3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COIHIIE.

Buonorus: ¢orocuHTe3, AbIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpajbHbIC YIOOpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, NUTATCIIbHBIC BCIICCTBA.

['eorpadusa: armocepa, rumpochepa, MuHEpasbl, TOpPHBIE MOPOJIBI, MOJE3HBIC
UCKOIIaeMbIe, TOILIUBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTrPaMMbI OCHOBHOTO OOIIEr0 0O0pa3oBaHUs
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XUMHUHU B €IMHCTBE YI€OHOW M BOCIIMUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAUIUOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUIaMH U HOpPMaMU MOBEICHUS U
CIOCOOCTBYIOT ITPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yUYaOIUXCSL.

JIM9HOCTHBIE pPE3yJbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH M paCIIMPEHHUE OMbITA JCSITEILHOCTH Ha e
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHOW MHGpOpMAIUeil 0 MepeAoBhIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YyCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIUTAHMS

MPEJICTABICHHUS] O COI[MAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTUBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOM,
y4eOHOMCCIICIOBATEIILCKOM, TBOPYECKOWM W JIPYIMX BHJAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIILHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 337124,
BBITIOJTHEHUH XMUMHYECKUX OJKCIEPUMEHTOB, CO3JaHMM YUEOHBIX IMPOEKTOB, CTPEMJICHHS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIM B TPOIIECCe 3TOM y4eOHOIl neaTeabHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE M TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMM HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJCTBUI IMTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33PEHUYECKUE  TPEJICTaBICHHUS O  BENIECTBE U  XHUMHUYECKOH  peakiui,
COOTBETCTBYIOIIME COBPEMECHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTaBIISIONINE OCHOBY JUIS
MOHWMAHUS  CYNIHOCTH  HAYYHOHW KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIBI, B3aMMOCBSA3SX YEIOBEKa C MPUPOJTHON Cpelioil, 0 poiu
XUMHH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATCIIGHBIE MOTHBBI, HAIIPABJIICHHBIC HA IIOJIYYCHHWE HOBBIX 3HAHUN IO XHMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX IPOIECCOB W SIBJICHUH, IO3HABATEIIHHOM,
WH(OPMAIIMOHHON U YUTATEIbCKON KYIbTYphI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITENILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JHTEPaTypOd, MOCTYMHBIMU TEXHUUYECKUMHU CPEIACTBAMHU
WH(OPMAIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JFOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pazoBaHUI0, IPOSKTHOW W HCCIENOBATENHCKON NEATENBHOCTH, K OCO3HAHHOMY BBIOOpY
HATNPABIEHHOCTH U YPOBHS OOYUYCHHUS B NalbHEHUIIIEM;

4) popMUPOBaAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHE IEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3[I0POBBIO,
YCTAaHOBKH Ha 3JI0pOBBI 00pa3 >KW3HHU, OCO3HAHHE MOCIEACTBHA W HENPHUSATHE BPEIHBIX
NpUBbIUEK (YMOTPEOJSCHHUsI ANKOToJsl, HApKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOIIOACHUS



mpaBul 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMHU BEIIECTBAMU B OBITY M pEalbHOU
KU3HU;

S) TPy10BOr0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO NMpodeccuil U Tpya pa3InyHOro poja, yBaXeHHe K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE MPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONH TPacKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHOHaIbHOU NEeATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) PK0JIOrMYeCKOro BOCIIUTAHHUA:

IKOJIOTHUYECKHU 11eJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBEe €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHYECKOMY 30POBBIO,
OCO3HAHWE IICHHOCTH COOJIFOICHUS TIPAaBHUJI OE30TaCHOTO MOBEACHHSI TP pa0doTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIIGIZ;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS pelleHUs
3a]1a4, CBSA3aHHBIX C OKPY’KaIOIIeH MPUPOJAHOIN CPeOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIOOATLHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM M ITyTeH WX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, OKOJIOTHYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCSA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHOU MTPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMMBIC JIA q)OpMI/IpOBaHI/H[
MHUPOBO33pEHHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNOoTe3a, (akKT, CUCTEMA,
MPOLIECC, IKCTIEPUMEHT U JIPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIFOT HAa OCHOBE 3HAHUM M3 ATHX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHUBEpCalbHblEe ydeOHble NEHCTBUS (I103HaBaTENbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecneurnBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS

Ba3oBble jornyeckue aeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOr0o MBINUICHUA MIPpU  OCBOCHHU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHYECKHX TOHSATHHA (BBIACNATh MX XapakTEpHblE MPH3HAKU,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJIs1 O0BICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KiacCUPHUKAIUU
XUMHWYCECKHUX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHAaBJIMBAThb MPUUINHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHHUS;

YMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBBIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHU4eckass (GopMyina M ypaBHEHHE XHMHYECKOM peakiud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 3a/a4d, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK H3YYaeMbIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHNYCCKUX peaKqu/i, BBIABIIATH OGI.].[I/IG 3aKOHOMCPHOCTHU, NMPUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTUBOPCUUA B U3YyHACMBIX IMPOLECCAX U SIBJICHUAX.

Ba3oBrble ucciaenoBareLCKue AelCTBHSA:



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOIMPOCHI B KAaueCTBE MHCTPYMEHTA IMO3HAHHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3AlMM M MPOBEIACHHUIO yYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM IPOIecca, CAaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTar, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yibTaTaM HpPOBEIEHHOTO OIbITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH NH(OPMAIIHIO PA3IUYHBIX BUIOB
1 OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpPaBOYHbIE IM0coOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSATh Pa3IN4HbIe METOIBI M 3allPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX /ISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpeNeNIEHHOr0 THUMa, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(DOPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPO aKTUBHOTO HCIIOIb30BAHUS Pa3IHMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/ladyd HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduku U ©X KOMOMHALIUSMU;

YMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATh B MpoIlecce Y4eOHON U HCCIeI0BaTENIbCKOU
JEeSTENIbHOCTH UH(POPMALIMIO O BIUSHUYU MPOMBILIUIEHHOCTH, CEJILCKOT0 X0341UCTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYXarollel MpUpoaHON CPebl.

KoMMmyHukaTnBHBIE yHHBepcaibHble yueOHbIe 1eHCTBUSA:

yYMEHHUsl 3aJaBaTh BOINpPOCH (B Xoie auanora M (WIM) AMCKYCCHH) TIO CYILIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOMyUYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AE€ATEILHOCTH B YCTHBIX
W THCBMEHHBIX TEKCTax; JelaTb MPE3CHTALMI0 pPe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHHsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTH NPH PElICHHH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE y4éra
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOThI U IpyTHe).

PeryasiTuBHbIC YHHBepCcaJbHbIe y4eOHbIe 1eCTBHUSA:

YMEHHME CaMOCTOATEIbHO ONPEIENATh LIEIU ACITEIbHOCTH, MJIaHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMpATh
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUI IIpU
BBIIIOJIHEHUH 33JaHUN C y4€TOM TMOJNy4YeHHMs] HOBBIX 3HAHHMH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKIIUIX, OLICHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeNu,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, peJiaraéMble B YCIOBUM 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOCHHUIO O0S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIICIAIOT: OCBOCHHBIC



0o0ydJaronMMucs Hay4YHbIe 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBHMA, crenuduueckue mis
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI», BUJbl JCATCIBHOCTU IO IMOJYYCHHUIO HOBOI'O 3HAHUA, €ro
UHTEPIpETaLNH, IPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyuenus B 8 kJjacce mpeIMETHBIC pe3yJbTaThl HA 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IIOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUN
DJIEMEHT, NPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYyJsipHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas A0S XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHILIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakluy COeAMHEHUS, pEaKLUU pa3IoKEHUs], PEaKI[UN 3aMELICHMs], PEaKIIUU
0o0MEHa, 9K30- U 3HJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3((EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYEcKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJICHTHAsl CBSI3b, MOHHAs CBS3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBasi JOJIS BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALUs1) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX IOHSATUH M MPUMEHSTH 3TU
MOHSITHS IIPH ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUISl COCTaBJICHHS (OpMYJ BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUM;

OTpEeENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmyliaM, BHJ XUMHYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonuyeckoil cucremMe, 3aKOHOB COXPAaHEHHUsSI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuoanueckoil cucteMbl
XUMHUYECKHX 3JIEMEHTOB: pa3iMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas moarpynna (b-rpynma)», Manble W OonblIMe TNEPHOABI, COOTHOCHUTH
o0o3HavYeHus1, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cuctemMa XUMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpenesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCu(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOpPraHWUYEeCKUe BEIeCTBA, XUMUYECKHE
peakuuu (M0 YMCIYy M COCTaBY Y4YacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY
apdekry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB,  NOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHMOCTH OT MX KAauyeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMUHbIX YCIOBUSIX;
BBIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIeMEHTa 10 (hopMysie COeTUHEHNsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, IPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakluu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alNI0, KJIACCU(UKAIIUIO, BBIABICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIIECTB M XWMHUYECKHX PEAKIUH,
€CTECTBEHHO-HAY4YHbIE METOJbl  IO3HAHUA —  HaOIwAcHuE, U3MEpEHUE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJb30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCIOPOJa), MPHUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEW pacTBOPEHHOTO BEILIECTBA, IIIAHUPOBATH
Y NPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI IO PaclO3HaBaHHUIO PACTBOPOB IIEIOUYEH U
KHUCJIOT C TIOMOIIIbIO MHIMKATOPOB (JIakMycC, peHondTanenH, METUIIOPAHK U Jpyrue).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh y OOYUAIOLIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH HJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILLECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCICHUS, XMMHYECKas peaklus, XUMHUYeCKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, DNEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLMAIMS, pEaKIUh HOHHOIO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMBIE pPEaKIIuH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCINTENb,  BOCCTAaHOBUTEID,
OKHCIICHME€ M BOCCTaHOBJIEHUE, AJIOTPONHs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYEcKas), KpPUCTAJUIMUECKas pEIETKa, KOpPPO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, NpeIeNbHO JIOIyCTHUMas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U NPUMEHSATH 3TH
MOHSITHS ITPH ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyNn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACNATh BaJCHTHOCTh U CTENEHb OKUCICHHMS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (dopMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
MeTaJIJIMYecKasi) B HEOPraHWYEeCKUX COEAMHEHHUSAX, 3apsii HOHA MO0 XUMHUYECKOM
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa U 1eMOHCTPUPOBATH
€ro MOHUMAaHUE: ONMCHIBATh U XapaKTepu30BaTh Tabmuunyo Gopmy [leproanueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJ1aBHas mnoArpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u OOJBIIHE TIEPUOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOpble HUMEIOTCSI B IEpUOAWYECKON Tabnuie, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHMX AJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOAM),
OOBSACHATH O0OIIKME 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX MEPUOJOB U TJIABHBIX HNOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, II0 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) o0OLIMEe U cHeuuduyeckre XUMHUYECKHE CBOWMCTBa
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX pEaKLUii;

COCTaBJIAITh YPaBHEHUS 3JIEKTPOIMTUUYECKON TUCCOLMALMU KUCIIOT, HIEJIOUel U COJEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKMii HOHHOTO OOMEHa, YPaBHEHHS PEaKIIH,
HNOJATBEPXKJAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BeELIeCTBaMU
pa3INYHbIX KIIACCOB;

PAaCKpBIBATh CYIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKLui;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIAPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOT0 AJIEMEHTA 0 (OpMyJie COEUHEHH S, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKON peaKlty;

coOyoaTh MpaBWa IOJIb30BAHHMSI XMUMHYECKOW TIOCYJOH U J1abOpaTOpHBIM
o0opyJO0BaHUEM, a TakKe IpaBUia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUUYECKUX OIBITOB MO MOIY4YEHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacno3HaBaTh OMNBITHBIM IYTEM XJIOpPHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdar-,
CUWJIMKAT-, Cyiab(dar-, TUJIPOKCHUI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpaX HEOPraHUUECKUX BEILECTB;
IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIBbHON NEATENIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, O00O0OIIEeHHEe, CHUCTEeMAaTU3allUI0, BBIBICHWE MPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHX PEaKIHH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHUEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u JyekTpoHHbIE (IU(PPOBLIE)
n/n TeM NMPOrpaMMbl Bcero Kontpoanuie Tpakrieckue o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMHUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 ) bubnuorexa [JOK
MPaKTUYECKON JIeATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJaoBeKa
12 BemntecTBa 1 xumMmnueckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837¢
Wroro no pazueny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
)1 Bosnyx. Kucnopona. [lonsarue 6 bubnnorexa [JOK
00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.llonstue o kucnorax g | bu6mmoreka [JOK
1 COMAX https://m.edsoo.ru/7f41837c
)3 Boga. PactBopsl. [Tonsitue 06 5 1 | bu6mmoreka [JOK
OCHOBaHHUAX https://m.edsoo.ru/7f41837¢c
»4 OCHOBHBIE KJIaCCHI 1 1 1 bu6mmoreka [IOK
HEOPraHMYECKUX COEAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu




[lepuoauueckuii 3aKOH U

31 [Iepuoanueckas cucrema 7 bubmumorexa [IOK
XUMUYeCKuX anemeHToB Jl. U. https://m.edsoo.ru/7f41837c
MenneneeBa. Ctpoenue atroma
XumMuyeckas CBA3b.

3.2 OKHUCINTEIIBHO- 8 bubmmorexa [OK

https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIC PEAKIIUN
Hroro no pazneny 15 bubmorexa [TOK
https://m.edsoo.ru/7f41837c¢
PeszepBHoe Bpemst 3 bubmmoreia LIOK
https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIUA
[ToBTOpEeHME U yriyOJIeHHE 3HAHUH bubmuorexa [IOK
1.1 5 1
OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubmmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIMALIHSL. g | | bubanorexa [JOK
’ XUMHYECKHUE pPEeaKllui B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX coeIMHEHHS
21 OO0mias xapakTepuCcTUKa XUMHUYECKIX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
06
22 snevertron VIA-rpymms. Cepa ncé 6 brmorera LIOK
’ PYHIBL 2-€P https://m.edsoo.ru/7f41a636
COCTMHEHUS
s | e | ;o
) OTICMEHTO PYHHRL ASOT, OCROP https://m.edsoo.ru/7f41a636
COCIMHEHUS
06
' DUIeNE VO by ' epot https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Wroro no pazmeny 25




Pa3zgen 3. MeTa/JIbI M BX COEIUHEHU S

3.1 OO01ue CBOMCTBA METAJLIOB 4 bubmorexa HOK
’ B https://m.edsoo.ru/7f41a636
3.2 Baxkneiiime MeTayuibl 1 UX COEIUHEHUS 16 bubmorexa [OK
’ A https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pasznea 4. Xumus 4 OKpysKamomas cpeaa
4.1 BemiecTtBa 1 MaTepuansl B )KU3HU YEJIOBEKA 3 bubmmorexa [OK
) B p https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
No Kosun4yecTBo yacos Jlara JJIeKTPOHHBbIE LU (PPOBHIE
, Tema ypoka Kontpoabnbie IIpakTuyeckue o0pa3oBaTe/bHbIE
n/n Bcero U3YYeHUs
padoThI padoThI pecypcbl
3.09.2024
[Ipenmer xumuu. Ponb xumuu B bu6mmoreka [IOK
! JKW3HU 4yesioBeka. Tena u BelecTa ! 3.09.2024 https://m.edsoo.ru/ff0d210c
' H 5.09.2024 PELAHILEER00.
IlonsiTe 0 MeTO1aX MO3HAHUS B bu6mmoreka [IOK

2 1 .09.2024
XUMUU 06.09.20 https://m.edsoo.ru/ff0d227e
[IpakTuueckas paborta Ne 1 10.09.2024
«[IpaBuna pabotsl B 1abopaTopun u bubnnorexa [HJOK

3 . 1 1 10.09.2024
pUEMBI OOpaLLIEHUS C https://m.edsoo.ru/ff0d23dc

12.09.2024
1a00paTOPHBIM 000PYIOBAaHUEM)

4 YucTele BellecTBa U CMECH. ) 1 13.09.2024 bu6nmorexa [JOK
CriocoOsI pa3eneHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pa60vTa No 2 17.09.2024 BuGmorexa IOK

5 «Paznenenue cmeceit (Ha mpumepe 1 1 17.09.2024

. https://m.edsoo.ru/ff0d28c8
OYHMCTKH MTOBAPEHHOM COJIN)» 19.09.2024
bu6mmoreka [IOK
A 1 20.09.2024
6 TOMBL I MOJICIYIET 0.09.20 https://m.edsoo.ru/ff0d2a6c
24.09.2024
7 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 24 83 28 24 bubnmoreka [JOK
(CUMBOJIBI) XUMHUYECKUX 2JIEMEHTOB 26.09.2024 https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
IT 1 27.09.2024
8 POCTBIE U CIIOYKHBIE BEIIECTBA 09.20 hitps-//m.edsoo.ru/ff0d2a6e
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 01.10.2024  bubnuoteka [JOK




01.10.2024 = https://m.edsoo.ru/ff0d2d50
03.10.2024
3aK0OH MOCTOSTHCTBA COCTaBa
10 BEIIECTB. XUMHUYECKas (hopmyIa. 04.10.2024 bubnuorexa [JOK
BaneHTHOCTE aTOMOB XMMHUYECKHX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
OtHOcHUTENIbHAS aTOMHAs Macca. 08.10.2024 BuGmorexa LOK
11 OtHocuTeNnbHAsA MOJIEKYJISIpHAsS 08.10.2024 httos:/m.ed 604323
Macca 10.10.2024 - DSALEC00 <
MaccoBas 105151 XUMHYECKOTO bubnuorexa [JOK
12 11.09.2024
3JIEMEHTa B COSIUHCHUH 09.20 https://m.edsoo.ru/ff0d350¢
15.10.2024
KomnuectBo Bemectsa. Moiib. bu6mmoreka [IOK
13 M 15.10.2024 https://m.ed /ff0d5230
oJIsIpHAas Macca 17.10.2004 ps://m.edsoo.ru
14 du3znyeckrue u XUMHUYECKHIE 18.10.2024 bubmuorexa [JOK
sIBJIEHUSI. XUMHUUYECKasl peaKLUsl https://m.edsoo.ru/ff0d37fa
22.10.2024
15 [Ipu3Haky u ycroBus NPOTEKAHUS 2 18 28 24 bubnnorexka [JOK
XUMHUYECKUX PEaKIui 24.10.2004 https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCcChl BEIIECTB. 75.10.2004 bu6mmorexa [IOK
XUMUYeCKHe ypaBHEHHS https://m.edsoo.ru/ff0d3b88
; BrruncieHus KoIm4ecTBa, MacChl gz i iig;i Bu6moreka LIOK
BELECTRA HO yPapHEH o https://m.edso0.ru/ff0d5708
XUMHUYECKUX PEAKIUN 07.11.2024
s Knaccn(vpl(maunﬂ XUMHYECKUX 0511 2004 Butmorexa LIOK
PEATHITH (COCAMHCHILL, PAsTOMEHIL, S https://m.edsoo.ru/ff0d3£34
3aMeleHus, o0OMeHa)
19 M. B. JIoMOHOCOB — y4€HBIi1- 12.11.2024  Bbub6amoteka [JOK




sHuukiIoneauct. O0o0mEeHne u 12.11.2024 ' https://m.edsoo.ru/ff0d40c4
cucTeMaTu3auus 3HaHUI 14.11.2024
20 Kontponbnas padota Nel o teme 15.11.2004 bubmuorexa [JOK
«BelllecTBa 1 XUMHYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Boznyx — cmecsk razos. Cocras 19.11.2024 Butmorexa LIOK
21 Bo3ayxa. Kucinopon — aneMeHT u 19.11.2024 httos://m.edsoo.ru/f0d44Se
npocroe BemectBo. O30H 21.11.2024 PR, '
OU3NYECKUE U XUMUYECKUE
2 CBOMCTBA KHCIIOPOJa (peaKkiuu 9 11.2024 bubnuorexa [JOK
okucienus, ropeaue). [lousarue o6 https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoOslI MosTy4eHus KUCI0poia B 26.11.2024 BuGnorexa LIOK
23 1abopaTopuH U IPOMBIIIUICHHOCTH. 26.11.2024
https://m.edsoo.ru/ff0d497a
[IpumeneHune kucnopoaa 28.11.2024
TennoBoi 3 PeKT XUMUIECKOM
24 peaKuuu, MOHITHE O 29.11.2004 bu6nmorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIUIX
TornuBo (HedTh, yroiab U METaH). 03.12.2024 BuGmiorexa [IOK
25 3arpsi3HeHue Bo3AyXa, CIoco0bI ero 03.12.2024
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALLECHUS 05.12.2024
26 ?EEKTH:;I?E 222?11]{\(;: o 06.12.2004 ~ Dromiorera LOK
e P . o https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/JIa, U3YYEHHE €T0 CBOMCTBY»
10.12.2024
7 Bonopoa — snemeHT u npocroe 10.12.2004 bubmuotexa [JOK
BemecTBo. Haxoxaenue B nmpupoie 12.12.2004 https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKue U XUMUUYECKHUE 13.12.2024 = bubmuoteka [IOK




cBolicTBa BojiopoJia. [Ipumenenne
BOJIOpOA

https://m.edsoo.ru/ff0d4dd0

17.12.2024
bu6mmoreka [IOK
29 [ToHsiTHE O KUCIIOTAX U CONSX 17.12.2024 httos://m.ed 660d50d2
19.12.2024 - PRAHILEER00M
30 CriocoOsI MmoTydeHust BOAOPOa B 20.12.2004 bubnmoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme 24.12.2024 Butmorexa LIOK
31 «ITonyuenue u cobupanue 24.12.2024
. https://m.edsoo.ru/ff0d4{42
BOJIOPO/Ia, U3YYECHUE €0 CBONCTBY 26.12.2024
MonsipHbiii 00BEM ra3oB. 3aKOH bubnnoreka [JOK
32 27.12.2024
ABorajzipo https://m.edsoo.ru/ff0d542e
. Brerunciienus 00bEMa, KoJIM4ecTBa Butmorexa LOK
BOTLECTRE TA3A TO ET0 HIBCCTHOMY https:/m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
o | D s e
P peartt ° https://m.edsoo.ru/ff0d5708
3aKOHAa O0OBEMHBIX OTHOIIICHUN Ta30B
35 du3znueckrue U XUMHUUECKHUE bu6mmoreka [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsTue 00 bubmuorexa [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTtens.
37 Hacruimennrsle 1 HeHachIIIEHHbBIE bu6mmorexa [IOK
pacTBOpBl. MaccoBas 10JIs BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
18 [IpakTuueckas pabora Ne 5 o Teme bubnnorexka [JOK

«IIpuroroBiieHre pacCTBOPOB C

https://m.edsoo.ru/ff0d5eba




onpeaeIEHHON MacCOBOM JT0eH
pacTBOPEHHOTO BEILIECTBAY

39 KontponbHas padota No2 o teme bubmuorexa [JOK
«Kucnopoa. Bomopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCU(PUKALIUS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenne u XMMHYECKHE CBOMCTBA
41 Kncny(:ITHHx OCHOBHBIX U bubmmorexa OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHOBaHUs: COCTaB, bubmuorexa [JOK
kiaccudukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XMMHUYECKHE CBOMCTBA bubnnorexa [HOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kimaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHUCIIOT https://m.edsoo.ru/ffO0dfee2
Comu (cpeaHue): HOMEHKIIAaTypa
46 cnoco((ifi) Hji)ﬂyll)eHI/IS{ XHMHqZSK;Ie Bubmiorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpaxTuueckas padorta Ne 6.
47 Pemenne skcnepuMeHTANBHBIX 3a7a4 bubnnorexka [JOK
1o TeMe «OCHOBHBIE KJIaCCHI https://m.edsoo.ru/00ad9b7c
HEOPTaHUYECKUX COCTMHCHHIN
['enetnueckas cBsi3b MEX
48 KJIaCCaMH Heopraanecxniy Bubmiorexa LIOK
. https://m.edsoo.ru/00ad9as50
COCIMHCHMI
49 O06o001IeHre U CUCTEMaTU3 ALK bubmuorexa [JOK




3HAHUU https://m.edsoo.ru/00ad9cb2
KonTponpnas padota Ne3 mo Teme
50 "OCHEBHBIG KJ'II;CCLI HEOPraHUYECKUX bubmmorexa LIOK
o https://m.edsoo.ru/00ad9ela
COeTMHEHU I
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 xmrx)mqecxnx 3JIEMEHTOB. SIOH;;I/IG 0 BuGmnorexa LIOK
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
5 [lepuoauueckast cucrema bubnnorexa [HOK
XUMHUYECKUX emenToB [, U. https://m.edsoo.ru/00ada52c
Menneneena
53 [lepuoasl, rpynimsl, NOATPYIIIbI bubmorexa HOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue 3JIeKTPOHHBIX 06onoquv Butmnorexa LOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00adabbc
cuctemsl /. 1. Mennaeneena
XapakTeprucTuka XMMHYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoteka [JOK
[lepuoanueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL Pa3BUTHSI HAYKU U TIPAKTUKH. J]. bubmuotexa [JOK
N. MenneneeB — yu€HbIi, Iegaror https://m.edsoo.ru/00ada96e
Y TpakIaHUH
53 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK

XHUMHUYCCKUX 3JICMCHTOB

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




bu6mmoreka [IOK

>9 Honnast xumuccias cassb ! https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMuueckas 1 bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenrtHas HenossipHast 1 bubmumorexa [IOK
XMMHYECKasl CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Creneib OKHCICHHA ! https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEILHBIC 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHCIUTEIIN U BOCCTAHOBHUTCIU 1 https-//m.c dscli).ru 100adb076
65 | cooommemmons. Xmacnmn | 1 biGorexa LIOK
N https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O60011€HNE U | bubnuoreka [IOK
cucTeMaTu3alys 3HaHui https://m.edsoo.ru/00adb33c
67 PesepsHblil ypok. O6006111eHNE 1 | bubnnorexka [JOK
CHCTEMAaTH3alus 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O6o011eHNE U | bubnuoreka [IOK
CHCTEMAaTH3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe U pPOBbIE

Ne Hara
Tema ypoka Kontpoabnbie IIpakTuyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHUS
padoThI padoThI pecypcol
Ilepnonnueckuit 3aK0H. 02.09.2024
IIepnonnueckas cucrema bubmmoreka [IOK
1 1 02.09.2024
XHUMHYECKUX djiemMeHToB /I, M. https://m.edsoo.ru/00adb59e
03.09.2024
Menneneesa
3aKE)HOMepHOCTI/I B U3MEHEHUU 05.09.2024 Butmorexa LOK
2 CBOMCTB XMMHYECKHUX DJIEMEHTOB 1 05.09.2024
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOJIOB 06.09.2024
09.09.2024
Knaccudukanus 1 HOMEHKIATypa bubnnorexa [HOK
3 ! 09.09.2024 https://m.ed ru/00adb7e2
HEOPraHUYECKHUX BEILIECTB 10.09.2004 ps://m.edsoo.ru/00adb7e
12.09.2024
Buipsl XumMHu4ueckoil CBSA3U U THIIBI 09.20 bu6mmoreka [JOK
4 . 1 12.09.2024 httos://m.ed 100adbacé
KPUCTAJUTMYECKUX PEUIETOK 13.09.2024 ps://m.edsoo.ru/00adbac
EI?IH;IT)OHLI}{I:I ia60HTa6JJ\i'9 L;[O TeMe 16.09.2024
5 OBTOPSHHE 1 YTILyDICHIS 1 1 16.09.2024
3HaHUI OCHOBHBIX Pa3/esioB Kypca 17.09.2004
8 K1acca»
Knaccn(vaKaunﬂ XUMHYECKUX 19.09.2024 BuGmiorexa LIOK
6 peaKuuii o pa3JIn4HbIM 1 19.09.2024 httos://m.edsoo ru/00adbeb
NpU3HAKaM 20.09.2024 DS/, ]
[TonsATHE O CKOPOCTH XMMHYECKOU 23.09.2024 BuGmorexa LIOK
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX 1 23.09.2024
https://m.edsoo.ru/00adbe9a
U F€TEPOTCHHBIX PEAKLIHAX 24.09.2024




IloHnsTHE 0 XUMHUYECKOM

paBHOBecHH. PaKTOPBI, BIUSIOLINE 26.09.2024
. bubmunorexa LIOK
8 Ha CKOPOCTh XUMHUUYECKOU PEaKInu 26.09.2024
https://m.edsoo.ru/00adc28c
Y TIOJIOKEHUE XUMHUYECKOTO 27.09.2024
paBHOBECHS
OKUCIIUTENHHO- 30.09.2024 bubnmoreka [JOK
? K 30.09.2024 https://m.edsoo.ru/00adcad
BOCCTAaHOBUTEIIHHBIC PEAKIIHH 01.10.2024 ps://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN 03.10.2024 BuGnorexa LIOK
10 nuccoruanu. CUIbHBIE U cl1a0bIe 03.10.2024 httos://m.edsoo.ru/00aded68
DIIEKTPOJIHUTEI 04.10.2024 DL, ]
07.10.2024
11 HonHble ypaBHEHHUSI peakuit 07.10.2024 bubmorexa IOK
08.10.2024 https://m.edsoo.ru/00add448
XI/IMI/IIIGCIiI/Ie CBOMCTBA KUCIIOT U ) 10.10.2024
OCHOBAaHMH B CBETE IIPEICTABICHUN bubnnorexka [JOK
12 0 i 10.10.2024 https://m.ed /00add5d8
00 3IEKTPOIUTUYECKON 11.10.2024 ps://m.edsoo.ru/00a
JUCCOLMAIIUU
XUMUYECKUE CBoﬁCvasa coyen B 14.10.2024 BuGmorexa LIOK
13 CBeTe MpeACcTaBIeHU 00 14.10.2024
. https://m.edsoo.ru/00add8b2
BJIEKTPOJIUTAYECKON AUCCOIUALINHT 15.10.2024
17.10.2024
. 0.20 bubmuorexa [JOK
14 [TonsTHe o rumponu3e comnei 17.10.2024 httos://m.ed 100addod4
18.10.2024 - PeHILECR00IEEA
21.10.2024
O0600611eHre U cucTeMaTH3amus 0.20 bubnmnoreka [JOK
15 HaHHH 21.10.2024 https://m.edsoo.ru/00addd12
’ 22102024 T AHLEE00:
16 [IpakTuueckas padora Ne 1. 24.10.2024  bubmuoteka [IOK




«Penienue s3KCriepuMeHTaIbHbBIX 24.10.2024  https://m.edsoo.ru/00addbfa
3a1au» 25.10.2024
KontponbHas padota No2 o teme 05.11.2004
«DNEKTPOTUTHYECKAS bubnuorexa [JOK
17 X ecKue 07.11.2024 https://m.ed /00addecO
nuccouuanus. XUMHYECKH 08.11.2024 ps://m.edsoo.ru/00addec
peaxkiuu B pacTBOPax»
OOmast xapaKTepUCTHKA ) 11.11.2024 BuGmorexa LIOK
18 rajJloreHoB. XMMUYECKHE CBOKWCTBA 11.11.2024
https://m.edsoo.ru/00addfe2
Ha [IpuMepe XJopa 12.11.2024
X0pOBOAOPOI. E?onaHasl KHCJIOTA, 14.11.2024 Butmorexa LOK
19 XMMHYECKHUE CBOMCTBA, MOJYYEHUE, 14.11.2024
https://m.edsoo.ru/00ade104
IIPUMEHEHHE 15.11.2024
[IpakTuueckas padora Ne 2U o 18.11.2024 BuGmorexa LIOK
20 teme «llomydyenue consHon 18.11.2024
. . https://m.edsoo.ru/00ade348
KHUCJIOTBI, U3y4YECHHUE €€ CBOMCTB) 19.11.2024
Beruucnenus no ypa]iHeHI/I}IM 21.11.2024 Br6morexa LIOK
21 XUMUYECKUX PEAKLUHN, €CIIU OOUH 21.11.2024
https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE 22.11.2024
25.11.2024
OO01mas xapakTepucTHKa > 0 bubnmnorexa [JOK
22 VIA 25.11.2024 https://m.ed /00ade64
3JIEMEHTOB -TpyHIbI 26.11.2004 ps://m.edsoo.ru/00ade64a
Annorpomnssie MOI[I/I(l)I/IKaHI/II/.I' 78 11.2004
cepsl. Haxoxxnenue cepsl u eé bubnuotexa [JOK
23 . 28.11.2024
COEAMHEHHH B IIPUPOJIE. 59.11.2004 https://m.edsoo.ru/00ade64a
XUMHYECKHE CBOHCTBA CEPBI o
CepoBonopon, CTpoeHue, 02.12.2024
24 ¢bu3nyecKkrue 1 XuMHUYeCKHe 02.12.2024 Bubmiorexa LIOK

CBOMCTBA

03.12.2024

https://m.edsoo.ru/00ade802




Oxcunpl cepbl. CepHas KUCIIOTA,

05.12.2024

bu6mmoreka [IOK

2 12.2024
> (1)1/1331 HCCIHE 1 XHMITHCCIHe 05 0 https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHUE 06.12.2024
XUMUYECKHE peakliny, Jiexalire B
OCHOBE HpOMBII_HJ'IfHHOFO crocoba 09.12.2004
MOJyYEHUSI CEPHOM KUCIIOTHI. bubnuorexa [JOK
26 X K 09.12.2024 https://m.edsoo.ru/00adec8
HMHYEeC oev3arp513HeHHe 10.12.2004 ps://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpe/ibl
COCJIMHEHUSIMU CEPBI
12.12.2024
Brruncienue MmaccoBoU I0Iu bu6mmoreka [IOK
27 12.12.2024 httos://m.ed /00adecs
BBIX0/1a TIPOJIYKTA PEAKIIUU 13.12.2004 ps://m.edsoo.ru/00adec8a
OO01mas xapakTepucThKa
snemMeHToB VA-rpynnsl. A30T, 16.12.2024 BuGnorexa LIOK
28 pacrnpocTpaHeHHE B IIPUPOJIE, 16.12.2024
https://m.edsoo.ru/00adeeab
(bU3UYECKHEe U XUMHUYECKUE 17.12.2024
CBOMCTBA
A 19.12.2024
MMHUAK, €ro (I)I/I’iI/I‘IeCKI/Ie u 9 0 Br6morexa LIOK
29 XMMHUYECKHE CBOMCTBA, IOJyYEHUE 19.12.2024
https://m.edsoo.ru/00adf004
U IIPUMEHEHUE 20.12.2024
[IpakTuueckas padora Ne 3 o 23.12.2024 Butmorexa LOK
30 teMe «Ilonyyenne ammuaka, 23.12.2024
. https://m.edsoo.ru/00adf180
H3YyYEHHUE ETO CBOMCTB) 24.12.2024
26.12.2024
3l A3OTHast KUCJI0Ta, € QU3NIECKre 26.12.2024 bubmuorexa [JOK
1 XMMHUYECKHE CBOMCTBA 27 12.2004 https://m.edsoo.ru/00adf306
" o
1 . CHZHwOBaI;HZ:HTep aToB 1 coner 28.12.2024  bubnuoteka [JOK
MMOHWS B KA4eCTB
28.12.2024  https://m.edsoo.ru/00adf518

MUHEPAIBHBIX YI0OPEHUIA.




XUMHUECKOE 3arpsi3sHEHUE
OKpY>Karollen cpeibl
COCTMHEHUSIMH a30Ta

docdop. Oxcun pochopa (V) u
dbochopnas kucnorta, pusznyeckue

bu6mmoreka [IOK

33 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTy4eHUE
Hcnons3zoBanue pocdaros B
14 KauecTBE MUHEPATbHBIX bubnnoreka [JOK
ynobpenuii. 3arpsizHeHue https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpelbl hochaTaMu
VYraepon, pacrpocTpaHeHIE B
35 HpI/ngI[e, g)nmrt)lecxrl)/le u bubmorexa IOK
5 https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOICTBA
Oxcunel yriaeponaa, ux pu3nveckue
Y XHMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHUE TTPOOIEMBI, bubmoreia LOK
https://m.edsoo.ru/00adfebe
CBSA3aHHBIE C OKCHJIOM yTJIepoJia
Iv)
37 VYronbHast KUCI0Ta U €€ CoNn bubmmorexa LOK
https://m.edsoo.ru/00ae006c
ITpakTuyeckas padora Ne 4 o
teme "l[lonydeHune yriexucaoro bubnuotexa [JOK
38
ra3a. KauectBenHas peakius Ha https://m.edsoo.ru/00ae027¢
kapOoHaT-uoH"
[TepBoHayanbHbBIE MOHATHUS 00 BuGmiorexa LIOK
39 OpraHUYEeCKUX BELIECTBAX KaK O

COCTMHEHHSX yTIIepoia

https://m.edsoo.ru/00ae054e




bu6mmoreka [IOK

40 Kpewniit it ero coe e https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5.

41 Pemenue skcnepuMeHTaIbHBIX bubnuorexa [JOK
3a1ad4 1o teMe «Baxneiine https://m.edsoo.ru/00ac0bf2
HEMETaJUTbl U UX COCTUHEHUS
KontponbHas padota Ne3 o teme

42 «Baxileﬁmne EeMeTaJ'IJ'ILI " UX Bubmmorexa LOK

https://m.edsoo.ru/00aec0e18
COCIMHCHH S
OOm1ast xapaKTepUCTHKA
XHMHYECKUX AJIEMEHTOB —

43 MeTaJI0B. MeTainuecKkas CBs3b 1 bu6mmoreka [IOK
MeTaJInYecKas KpucTajIndeckas https://m.edsoo.ru/00ae103e
pemérka. Gu3ndyeckre CBOMCTBA
METaJIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUECKUN Psijt Brbmiorexa LIOK

. https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaJIoB
OO6mme crmocoOb! MOTyYeHUs
MetaiioB. CriiaBel. Beraucienus
45 10 YPAaBHEHUSIM XUMHYECKUX Bubmiorexa LIOK
N https://m.edsoo.ru/00ael156
peakiuii, eciii OIMH U3 PeareéHTOB
COJIEPKUT MPUMECH
46 [TonsATHE O KOPPO3UH METAILIOB Bubmiorexa LIOK
https://m.edsoo.ru/00ael1278
bubmuoreka [JOK
47 [Henosrsic MeTamet https://m.edsoo.ru/00ae14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6mmoreka [IOK




Kajust https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIE METAILIBI — bubnmoreka [JOK
KaJIbILIMA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiine coequHEHNS KaJIbIU bubmorexa HOK
https://m.edsoo.ru/00ael5e8
51 O0001IeHrEe U cUCTEMaTU3 AU
3HAHUI
5 JKécTKkoCTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK
YCTPaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padota Ne 6 o
53 TepMe "}KéCTKOCI;b BOJIBI U METOMBI bubmmorexa [TOK
} " https://m.edsoo.ru/00aelaed
e€ ycTpaHeHus
54 ATTEOMUHI bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
36 Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THIPOKCUIBI U COJIU bubnnorexa [JOK
xenesa (II) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6
53 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUI
[IpakTuueckas padorta Ne 7.
59 Pemrenne skcnepuMeHTAIBHBIX bubnnorexa [JOK
3ama4 o Teme «Baxkueitmme https://m.edsoo.ru/00ae3de8
METaJUTBl U UX COCTUHEHUS
60 Brruucnenus no ypaBHeHHSIM bubnnorexka [JOK

XUMHNYECKUX peaKHI/Iﬁ, €CJIM OAUH

https://m.edsoo.ru/00ael1750




U3 PEareHToB JIaH B N30bITKE WIN
COAEPKUT IpuUMecH. Beruncnenus
MacCOBOM J0JIM BbIXOJa IIPOLYKTa

peakiumn
61 O0001IeHrEe U cUCTEMaTU3aUs |
3HAHUU
KontponsHas pabora Ne4 o reme
62 «BaxHeime MeTalIbl U UX 1
COCTUHEHUS
63 BemectBa u marepuassl B | bubnnorexa [HJOK
MOBCETHEBHOM KU3HH YEIOBEKA https://m.edsoo.ru/00ae3f50
XUMHYECKOE 3arpsi3HEHUE bubnnoreka [JOK
64 . 1
OKpY>KaroIlen cpe/ibl https://m.edsoo.ru/00ae4270
65 Posnb xumum B perieHuu | bubnnoreka [HOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O600611eHNE 1 | bubnnorexka [JOK
CHCTEMAaTH3alus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O60011eHNE U | bubnuoreka [IOK
cucTeMaTHu3allis 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011€HNE U | bubnuoreka [IOK
cucTeMaTHu3allis 3HaHui https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. Xumus. 8 kiacc: yue0. 1 oomeoopazoBatenbHbiX yupexacHuit / O.C. 'abpuernsH. - 3-
e u3., ctpeotut. - M.: [lpoda, 2022. - 286 c.

2. Xumus. kiacc: yueo. s obmeodpazoBarenbHbix yupexaenuii / O.C. ['abpuensH. - 3-¢
u31., cTpeotull. - M.: JIpoda, 2022. - 288 c.

METOANYECKHUE MATEPHUAJIBI IUIAA YUYUTEJIA

1. 'abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HactonbHast kHura yuuTens.
Xumus. 8 ki1.: Metoauueckoe rmocodue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., AmyxoBa A. B. Tetpaap a5 1a00paTOPHBIX ONBITOB U IPAKTUYECKUX
pa6ort. 8 k. K yueonuky O. C. I'abpuensna «Xumus. 8 kmace». M.: JIpoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocodue k yueoHuky O. C. 'abpuensna «Xumus». 8
knacc / O. C. I'abpuensin. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe mocodue k yueonuky O. C. ['abpuensiaa «Xumusi». 9
kiacc / O. C. I'abpuensiu. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHonorndeckue kaptol k yaueoHuky O. C. 'abpuensna «Xumus. 8 Kiacey :
Mmetoauueckoe nocodue / JI. . Acanosa. — M. : [Ipoda, 2020

6. Xumus : TexHosorndeckue kaptol kK yueOHuky O. C. I'abpuensna «Xumus. 9 kiacey :
Meroandeckoe nmocoowue / JI. . Acanoa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KonTponbHble 1 TpoBepouHble paboThl kK yueOHuky O. C. 'abpuensna
«Xumus. 8» / O. C. I'abpuensH, [1. H. bepe3kun, A. A. Ymakosa u zap. - M.: lpoda, 2022.
JTaHHbIE

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. Beepoccuiickue npoepounsie paboTs 8 kinace. Xumust. OO0 "Sxmacc"

2. Xumus. 8 kmacc. PI'AOY NI1O "Axanemuss Munnpocsenenus Poccun”

3. Xumus. 9 kiace. PI'AOY JIIO "Akanemus Munnpocsemenus Poccun"

4. Tpenaxep "OO6nako 3nanuit". Xumus 8 xknacc. OO0 "Ouszukon Jlad"

5. Tpenaxep "O6nako 3Hanuit". Xumus 9 kinacc. OO0 "duzukon Jlad"
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