MYHUIIUITIAJIBHOE BIOJKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXXIEHUE
ITBKOBCKAS CPEIHSIA OBIIEOBPA3OBATEJIBHASI IIKOJIA Ne 1
JATBKOBCKOI'O PAUOHA BPAHCKOMU OBJIACTH

Annomayus K padoueii npozpamme
yueOHoro npeamera «Xumus» 9 kjaacc

PaGouas mporpamMmma ydaeOHOTO Kypca «XuMHs» pa3padoTaHa B COOTBETCTBUU C MMYHKTOM
31.1 ®I'OC OOO u peanuzyercs B 9 kiacce.

Pabouas mporpamMMa 1Mo XMMHH Ha YPOBHE OCHOBHOTO 0011ero o0pa3oBaHUs COCTaBJICHA
Ha ocHOBe TpeboBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHOM MPOrpamMMbl
OCHOBHOTO 00mIero o0pa3oBaHUsA, MPEACTABICHHBIX B DenepasbHOM TOCYIapCTBEHHOM
00pa3oBaTeNTFHOM CTaHJAPTE OCHOBHOTO 00IIETr0 00pa3oBaHus, C YIETOM paclpeeIEHHBIX 110
KJlaccaM IpOBEpsieMbIX TpeOOBaHMH K pe3yibTaTaM OCBOCHMsS OCHOBHOH 00pa3oBaTesibHON
IIpOrpaMMbl OCHOBHOI'O 00IIero oO0pa3oBaHUs U 3JEMEHTOB COJIEP)KaHMs, IPEJCTaBICHHbBIX B
VYHuUBepcalbHOM KoAM(UKAaTOpe MO XUMHUHM, a TaKKe Ha OCHOBe (enepanbHOil paboueit
IIpOrpaMMbl BOCIIUTaHUS 0OYUaIOLIMXCS IIPU MOJYYEeHUH OCHOBHOI'O 00LIero oOpa3oBaHus U €
yuérom KoHuenuuu npenonaBaHus ydeOHOro mnpenMera «XuMus» B 00pa3oBaTelbHBIX
opraam3anusx Poccuiickoii denepanuu, peann3yromuX OCHOBHBIE 00me00Opa3oBaTelIbHBIC
nporpammsl (yTB. Pemenunem Komnernn Munmnpocsemenust Poccuu, npotokon ot 03.12.2019 N
[1K-4BH).

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH HA OCBOCHHUE
06y‘~IaIOIIII/IMI/IC$I CHUCTCMBI IICPBOHAYAIIbHBIX TTOHITHH XUMHHU, OCHOB HeOpFaHquCKOﬁ XUMHH.

CrpykTypa cojepkaHHs MpOrpaMMbl 10 XUMHHM C(HOPMHpPOBaHAa Ha OCHOBE CHCTEMHOTO
noaxona k e€ uszydeHuro. CojiepkaHHMe CKIIQIbIBACTCS W3 CHCTEMBbl NMOHATUH O XMMHUYECKOM
DJIEMEHTE MW BCUIECCTBE U CHUCTEMbI MOHSATHA O XHMHUYECKOH PCaKkmuu. O0e 3TH CHCTEMEI
CTPYKTYPHO OPTraHU30BaHbl IO IMPUHIMITY ITOCJIETOBATEIBHOTO PA3BUTHs 3HAHWHW Ha OCHOBE
TEOPETUYECKHX MPEACTABICHUIN pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YUY€HUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona [[. 1. MenpeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— MPE/ICTaBICHUH 00 ANEKTPOITUTUIECKOM TUCCOIMAIINY BEIIECTB B PACTBOPAX.

Teoperudeckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMITMPUYECKH TIOTYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (YHKIHUU OOBACHEHHsS] W TMPOTHO3MPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH
MPAKTUYCCKOro NPUMECHCHHA U MMOJTYYCHHA N3Yy4aCMbIX BECIICCTB.

Ha crynmenn ocHoBHOro o0mero oOpa3oBaHWsi Ha W3y4eHHE XUMHH OTBeleHO 68
y4eOHBIX YacoB B o, MO 2 Yaca B HEJAEIIO.



MYHUIHUITAJIBHOE BIOJZKETHOE OBIIEOBPA3OBATEJIBHOE YUPEX/JIEHUE
ITBKOBCKAS CPENHSIA OBIIEOBPA3OBATEJIBHASI IIKOJIA Ne 1
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IHOACHUTEJIbBHAS 3AIINCKA

[IporpamMma 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTAaBICHA Ha OCHOBE
TpeOoBaHUI K pe3yjabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOT'O OOILEro
oOpazoBanus, npeacrabieHHbIx B DI'OC OO0, a Takke Ha OCHOBE (eqepaibHON pabodel mporpaMmMbl
BOCIIUTAHMS M C yYETOM KOHIICTIIIUH TPENoJaBaHus Y4eOHOro mpeamera « XuMus» B 00pa3oBaTeIbHbBIX
opranusanusax Poccuniickoit denepanun.

[IporpaMma 1o xumMuu Ja€T NpeACcTaBICHUE O LENAX, 00IIel CTpaTeruu 00y4eH s, BOCIIUTAHUS U
pa3BUTHA OOYYaIOIIUXCS CPEJICTBAMHU Y4eOHOrO MpeMeTa, YCTaHABIMBAET 00s3aTeNIbHOE MPEIMETHOE
coJiepyKaHue, MpeaycMaTpUBaeT paclpe/IesIeHue ero o KjiaccaM M CTPYKTypUpOBAaHUE IO pasziesiaM U
TeMaM MPOrpaMMbl [0 XUMHUH, OINPEICISICT KOJIMYECTBEHHbIE M KAYECTBEHHBIC XapPaKTEPUCTUKHU
COJIep>KaHusl, PEKOMEHYEMYI0 MOCIE0BATEIbHOCTh M3YYCHUS XUMHUU C YUETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4e€OHOIro IpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00ydaromuxcs,
OIpesessieT BO3MOKHOCTH MPEAMETa JUIsl peaiu3aluy TpeOOBaHUN K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
o0pa30BaTeNbHON MPOTpaMMBbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS, a TaKkKe TPeOOBAHUU K
pe3ynbrataM 00y4YeHHs XMMHUU Ha YPOBHE Ileliell M3y4eHHs MpeIMeTa U OCHOBHBIX BHJIOB Y4eOHO-
MO03HABATEIBHOM EATEILHOCTH 00YUYaIOUIErocs MO0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHWE XUMHUHM CIYXHT OCHOBOW JUIi (POPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOMIETOCS, €ro
MIPEJICTAaBICHU O MaTepualbHOM €IMHCTBE MHpA, BAXKHYIO POJb WUrparoT (opMmupyeMmble XuUMHUEH
MIPEJICTABJICHHUS] O B3aMMOINPEBPAIICHUAX SHEPrUU U 00 HBOJIOLMU BELIECTB B MPUPOJE, O MYTAX
pelieHrs TI00anbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOH 1 YKOJOTHYECKON 0€30MaCHOCTH, TPOOIIeM 3]paBOOXPAHECHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealu3alud BO3MOXKHOCTEM i caMOpa3BUTUS U (OPMUPOBAHUS KYIBTYPbI
JUYHOCTH, €€ o011el U (PyHKIIMOHATILHOM IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUpPOBAHUE MBIIUIEHUS M TBOPYECKHUX CIIOCOOHOCTEH OO0yJarommxcs,
HAaBbIKOB HX CaMOCTOSITEIbHOM Y4eOHOW AESITEeNbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIE0BATENbCKUX
YMEHHH, HeOOXOIMMBIX KaK B IOBCEAHEBHOMN KU3HH, TaK U B IPO(HECCHOHATILHOM e TENIbHOCTH;

3HAKOMHUT CO CHEeNU(PHUKON HAYYHOTO MBIIUICHHS], 3aKJIaIbIBAET OCHOBBI 1IETIOCTHOTO B3IJIsIa Ha
€IMHCTBO TIPUPOJIBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TaroM B ()OPMHUPOBAHHH €CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4aroUINXcs;

croco0cTByeT (hOPMHUPOBAHHIO LIEHHOCTHOI'O OTHOLIEHMS] K €CTECTBEHHO--HayYHbIM 3HAHUSAM, K
IPUpPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOrMYECKOe 00pazoBaHue 00yYaroIIUXCsl.

JlanHble HampaBlieHUs B 00YUYeHUH XUMUU 00€CTIeYnBaIOTCs Crielu(UKON coepkaHus y4eOHOTO
IperMeTa, KOTOPbIH SBJSEeTCs NeJarornuyecky aganTHpOBaHHBIM OTpakKeHHEM 0a30BOM HAyKH XMMUHU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc Xxumuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa30BaHUs OpPUEHTHPOBAH Ha OCBOEHUE
OOyUaIOIUMUCST CHCTEMBI TEePBOHAYATIBHBIX TOHATUH XMMHH, OCHOB HEOPTaHUYECKOW XUMHUHU H
HEKOTOPBIX OTJIEITBHBIX 3HAUUMBIX TIOHSITHH OPTaHMYECKOU XUMUHU.

CtpyKkTypa colep:kaHus IpOorpaMMBbl IO XUMHH ¢(hOpMHUpPOBaHA HA OCHOBE CHCTEMHOIO MOJX0/a
Kk e€ mn3ydeHuro. ConepikaHUE CKJIAABIBAETCS U3 CUCTEMBI IMOHATUH O XUMHYECKOM JJIEMEHTE U
BEIIECTBE U CHCTEMBI MOHATHI 0 XuMH4eckoi peakuuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI
[0 TPHUHIMILY [OCJIEA0BATEIbHOTO pPAa3BUTUS 3HAHUM HAa OCHOBE TEOPETHUECKHUX MpEeACTaBICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMMH;



— Y4YEHHU O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMS pacCMaTpUBAIOTCA HA OCHOBE OMIMPUYECKU IIOJYYEHHBIX U
OCMBICIIEHHBIX (DAKTOB, Pa3BHBAIOTCS IOCIEAOBATEIbHO OT OJHOTO YPOBHS K JIPYrOMY, BBIIIOJIHSS
GyHKIIUM OOBSICHEHHS] M TMPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMSI M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILECTB.

OcBoeHme mporpaMMbl 10 XUMHHU CIIOCOOCTBYET (hOPMUPOBAHHIO MPEACTABICHUS O XUMUYECKOM
COCTABJISIFOLIEH Hay4HOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOW MPUPO/Ibl, HEHHOCTHOTO OTHOILLIEHUS K
Hay4HOMY 3HAHHUIO M METOJaM MO3HaHUs B Hayke. V3yueHue XMMHUM NPOUCXOIUT C MPUBIICYEHUEM
3HaHUH U3 paHee U3YYCHHBIX yU4eOHBIX MpeaMeToB: «Okpyxkaronmid Mmupy», «buomorus. 5—7 kimacce» 1
«®Dusuka. 7 Kmacey.

[Ipy u3y4eHHH XUMHH TNPOUCXOAMUT (POPMUPOBAHME 3HAHMIA OCHOB XMMHUYECKOW HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON MEATEIBHOCTH YelOBEeKa M KaK OIHOr0 W3
KOMITOHEHTOB MHUPOBOH KyIbTYphl. 3ajaya y4eOHOTro MpeaMeTa COCTOUT B (POPMHPOBAHUU CHCTEMBI
XUMHYCCKUX 3HAHUW — BaXKHEUIIMX (AKTOB, IMOHSATHH, 3aKOHOB M TCOPETHUSCKUX IOJIOKEHUH,
JOCTYNHBIX 000OIIEHUH MHPOBO33PEHUYECKOT0 XapaKTepa, sI3bIka HayKH, B NMPUOOLIEHUH K HAyYHBIM
METOJIaM TIO3HAHHS MPU M3YUYEHUU BEIIECTB U XMMHUYECKHUX peakiuii, B (JOPMUPOBAHUHU U PA3BUTUHU
MO3HABATENBHBIX YMEHUN U UX MPUMEHEHUH B y4eOHO-MTO3HABATEIBHON U y4eOHO-UCCIIEIOBATENHCKOM
JeSTeTbHOCTH, OCBOCHUH TPABUII O€30IIaCHOTO OOpAIlleHHs ¢ BEIIECTBAMH B ITOBCEHEBHOM JKU3HU.

[Tpu n3ydyeHun XMMHUH Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus BaXKHOE 3HAYCHHUE TPUOOPETTH
TaKue 1eNH, Kak:

— (¢GopMHpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K CcamMo00pa3oBaHUIO,
COTPYZIHUYECTBY, CaMOCTOSTEIBHOMY NPUHSATHIO PEHICHWH, CIOCOOHOW amamTHpoBaThCs K OBICTPO
MEHSIIOIIIUMCS YCIIOBUSIM JKU3HU;

— HampaBJIGHHOCTb OOY4YeHHs] Ha CHUCTEeMaTH4YecKoe NpuoOIIeHHe oOydaromuxcs K
CaMOCTOSITENTFHOM TO3HABATENbHOW NEATEIbHOCTH, HAyYHBIM METOJaM IO3HAHUA, (HOPMHUPYIOIINM
MOTHBAIIMIO M PAa3BUTHE CIIOCOOHOCTEN K XUMUHU;

— oOecriedyeHHe YCJIOBMM, CIOCOOCTBYIOIIMX MNPHOOPETEHUIO OOYyYalOIIMMHUCA  OIBITA
pa3HOOOpa3HOW JIeATENbHOCTH, IIO3HAHMSI M CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHITH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE AJIs PA3IMYHBIX BUIOB JESATEIbHOCTH;

— (opmupoBanue obmel (yHKIMOHATBHON M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSICHATH U OLEHWBATh SIBICHUS OKPYKAIOIIETO MHpA, HCIONb3ysd 3HAHUS U OIBIT,
MOJTyYEHHBIC TIPU U3YUCHUU XUMHH, IPUMEHSTh X MPHU PEIICHUU MPoOeM B TTOBCEAHEBHOMN XU3HU U
TPYZOBOM AESATEIBHOCTH;

— ¢dopmupoBaHre y O0OYYarOIIMXCS TyMaHUCTUYECKHX OTHOIIEHWH, MOHWMAaHUS LEHHOCTU
XMMHUYECKUX 3HAHUU JJIs1 BBIPAOOTKU SKOJOTMUYECKH 11€JeCO00pa3HOro MoBeIEHUS B ObITY U TPYJOBOM
JeSITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/J0POBBS M OKPY KAIOLIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIIOCOOHOCTEN K CaMOKOHTPOJIO M CAMOBOCIHMTAHUIO Ha
OCHOBE YCBOEHHMsI OOIIEUEIOBEYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOuMiIs U
HAMPaBIEHHOCTH JAIbHEHIIIETO 00YUICHHUSI.

OOmiee uymciO 4YacoB, OTBEAEHHBIX JJIS H3YYEHHUS XMMHUHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanmusi, coctaBisieT 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B HeJleN0), B 9 kiacce — 68 4acoB
(2 yaca B HezIEMIO).



COJEPKAHUE YYEBHOI'O ITPE/IMETA

9 KJIACC

BemecTBo 1 XUuMHUYeCKasi peakuus

[Tepuonuueckuii 3akoH. Ilepuoanyeckas cucrema xumuueckux siaeMentoB Jl. 1. Menneneena.
Ctpoenue aToMoB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHYECKHX AJIEMEHTOB NEPBBIX TPEX
MEPUOJIOB, KallUsl, KaJIbLHUS M HMX COCAMHEHUHW B COOTBETCTBUU C TIOJIOKEHHUEM DJJIEMEHTOB B
[Tepuoauueckoit cucTteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BellecTBa: BHAbl XHWMHYECKOW CBSI3M. THUIBI KPUCTAIMYECKUX  PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUAa XUMUYECKOU CBA3H.

Krnaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKUX BEHIECTB. XUMUYECKHUE CBOWMCTBA BEIICCTB,
OTHOCSIIMXCA K Pa3JM4YHbIM KjaccaM HEOpPraHUYeCKHUX COCAUMHEHMH, TEeHETHYecKas CBS3b
HEOPraHWYECKUX BEILECTB.

Knaccudukanuss XUMHUYECKUX pPEAKIUNA IO Pa3IudYHbIM Mpu3HakaM (10 YHMCIy U COCTaBy
YYacTBYIONIMX B PEAKIUHM BEIIECTB, IO TETUIOBOMY 3P QPEKTy, M0 M3MEHEHUIO CTCIICHEW OKUCIICHUS
XUMHUYECKHUX DJIEMEHTOB, MO0 OOPaTUMOCTH, MO YYaCTHIO KaTanu3aTopa). JK30- U DHIOTEPMHUYECKHE
peakuuu, TepPMOXUMHUYECKUE YPABHEHHUSL.

[lonatne o ckopocTH xummuueckod peakuuu. [loHsTHe 00 OOpaTHMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusix. [[oHATHEe O TOMOTEHHBIX M TeTepOreHHbIX peakuusx. [loHstue o kartanmse.
[Tonsitue 0o xumMuueckoM paBHOBecHH. DakTOPhI, BIUAIONIME HA CKOPOCTh XUMHYECKOW PEAKIUU U
MOJI0)KEHUE XUMHUUECKOTO PABHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIC ~ PEAKIIMU,  AJICKTPOHHBIM  OajaHC  OKUCIUTEIbHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBJICHHE YPaBHEHHM OKHUCIHTEIBHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIB30BAaHKEM METO/Ia JICKTPOHHOTO OasiaHca.

Teopust SIEKTPOJUTHYECKON IUCCOIMALMMU. OJEKTPOJUTHI M HEIJIEKTPOJUThl. KaTuoHbI,
aHUOHBI. MeXaHu3M AMCCOLMAINKM BEIIECTB C PA3IUYHBIMU BUJAMU XUMHYECKOW cBsi3u. CTeneHb
nuccoruauu. CUIbHBIE U CITa0BIe AJICKTPOJIUTHI.

Peakuuu unoHHOro oOOMeHa. YciOBHS NpPOTEKaHUS peakUud HOHHOrO OOMEHa, MOJHbIE U
COKpallléHHbIE HOHHBbIE YypaBHEHHUs peakiuil. CBONCTBa KHCIOT, OCHOBAHMM M COJE€l B CBETE
Mpe/ICTaBICHU 00 ANMEeKTPOTUTHYECKON nucconuanuu. KauecTBeHHble peakiuu Ha MoHEL. [loHsTHE O
TUAPOJIU3E COJIEH.

Xumuueckuil Ixcnepumenm:

03HAaKOMJICHHUE C MOJIETISIMA KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJIIOB
U HemeTauioB (rpajura M anmasza), CIOXKHBIX BEIIECTB (XJIOpUIAa HATpHsi), HCCIEIOBaHUE
3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakliu OT BO3JEHCTBUS PA3IMUHBIX (PAKTOPOB, UCCIIETOBAHUE
3JIEKTPONPOBOJHOCTA PACTBOPOB BEILECTB, MPOILECCAa AUCCOLMALMU KHCIOT, WIEJIOYEH W COJer
(BO3MOHO HCHOJIb30BaHUE BUJEO MATEPHAIIOB), TPOBEACHHUE OINBITOB, MUIFOCTPUPYIOUIUX MPHU3HAKU
MPOTEKaHUs PEakuii HOHHOTO oOMeHa (0O0pa3oBaHME OCajKa, BBIICIEHHUE raza, 00pa30BaHUE BOJBI),
OTBITOB, WJUTFOCTPUPYIOMIUX TIPUMEPHI OKHUCIUTEIHLHO-BOCCTAHOBUTENBHBIX pPEakiuid (TOpeHue,
peakuu paslIoKEHUs, COCAUHEHHUs), pAaCllO3HABAaHWE HEOPTraHMYECKHUX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEAKIMI HA MOHBI, PEIICHHE SKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTanasl 4 UX cOeMHEHUS

OO6mrast xapakTepucThka TamoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHBIE CTENECHU
okucieHusi. CTtpoeHne W (U3HUECKHE CBOMCTBA MPOCTHIX BEIICCTB — TAJIOTCHOB. XHWMHUYECKHUE
CBOMCTBAa Ha TMpuMepe xjopa (B3aMMOJCWUCTBHE C MeETaUIaMH, HEMEeTalllaMd, MIEI0YaMH).
XnopoBogopon. ColisiHast KUCIIOTa, XUMUUYECKHE CBOMCTBA, MOJIy4eHHEe, TpUMeHeHue. [lelicTBue xiopa
Y XJIOPOBOJIOPO/Ia HA OPraHW3M YesloBeKa. BaskHeimme XJI0puIbl U UX HaXOXKJICHHUE B IPUPOJIE.



O6mass  xapaktepuctuka odnemMeHToB  VIA-rpynmbl.  OCOOEHHOCTH  CTPOSHHUST aTOMOB,
XapaKTepHbIe CTereH! okucieHus. CTpoeHue u (pu3nyeckre CBOMCTBA MPOCTHIX BEIECTB — KMCIOPOAA
U ceppl. AIJIOTpOnHBIE MOAM(DUKALMK KHUCIOpOJa M cepbl. XHMHUYECKHE CBOWMCTBA CEpBI.
CepoBoziopoJi, cTpoeHHe, (pU3MUECKUe U XUMHUYecKue cBoiicTBa. OKCHIbI Cepbl Kak MpeAcTaBUTEIN
KUCIOTHBIX OKcuaoB. CepHas Kuciaora, (U3MYECKHe W XMMHUYECKMe CcBoilcTBa (oOmme Kak
NPEJCTaBUTENS Klacca KHUCIOT M crenuduueckue). XUMHUYECKHE PEaKIHU, JIeXKAllie B OCHOBE
MPOMBIIIJICHHOTO CIIOCO0a MOTydeHust cepHOil KucnoThl. [Ipumenenne ceproii kuciaotel. Comu cepHOi
KHCJIOTBI, KaUeCTBEHHasl peaklus Ha cyiabpaT-uoH. HaxoxeHue cepbl U €€ COeTUHEHUIH B IPUPOJE.
XUMHUECKOE 3arpsi3HEHUE OKpPYKAIOUIeW Cpeibl COEIMHEHMSIMU cepbl (KHMCIOTHBIE JIOKAM,
3arpsiI3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €T0 MPEA0TBPAILEHUS.

OOmast  xapakrepucthka d1eMeHTOB VA-rpynmnsl.  OcoO€HHOCTH  CTPOSHHS ~ aTOMOB,
XapaKTepHbIE CTENEHU OKUCIIEHUS. A30T, paclpoCTpaHEHHUE B MPUPOJE, (PU3HUECKUE U XMMUYECKHE
cBoiictBa. KpyroBopor a3ora B mpupone. AMMuak, ero (usuyeckue M XMMHUYECKHE CBOWCTBa,
nojydyeHue u npumeHenue. Comu aMMOHUS, UX (U3NYECKHE U XMMUYECKHE CBOWMCTBA, IPUMEHEHUE.
KagyecTtBeHHast peakuusi Ha HOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MoiydeHue, (U3NYecKkue u
XMMUYEeCKHe CcBoWcTBa (oOmMe Kak NpeAcTaBuTeNs Kiacca KHCIOT M crenuduueckue).
Vcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUS B KauecTBe MHMHEpaJbHBIX ynoOpeHuil. Xumudeckoe
3arps3HEHUE OKPYKAIOMIEH Cpelbl COSAMHEHUSMH a30Ta (KUCIOTHBIE JOXKIHU, 3arps3HEHUE BO3IyXa,
nouyBel U BogoéMoB). Docdop, amnorponHsle Moaudukanuu ocdopa, GU3NIECKHEe U XUMHUIECKUE
cBoiictBa. Okcun ¢ocdopa (V) u docdopnas kucinora, Gu3MUECKUEe U XUMUYECKHUE CBOMCTBA,
nony4yenue. McnonbszoBanue ¢pocdaToB B kKauecTBe MUHEPAIBHBIX Y100PEHUH.

Obmas xapaktepuctuka ds1aeMeHTOB |VA-rpynnel. OCOOEHHOCTHM  CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTETICHW OKHUCIICHUS. YTIIEpPOA, aUIOTPOIHBIE MOAM(UKAIMK, paCIpOCTpPaHEHHE B
npupoje, (pusnueckue M XUMHUYECKHe CBOMCTBa. AzcopOuus. KpyroBopor yriepopa B mpupoze.
Oxcunpl yriepoaa, UX (u3nyeckue M XMMUYECKHE CBOICTBa, JeiCTBUE Ha JKUBbIE OpPraHU3MBbI,
MOJy4YeHHe M TMPHUMEHEHHE. JKOJIOTHYeCKHe TMpOoOJieMbl, CBsi3aHHbIE ¢ okcuaoM yriepoma (1V),
THIIOTE3a II100aJTbHOTO MOTEIUICHUS KIIMMaTa, MapHUKOBEIN 3 dekT. YTompHas KucioTa u e€ Cou, ux
¢usnyeckue M XHMMHUYECKHE CBOICTBa, MojlyueHHMe M IpuMeHeHHe. KauecTBeHHas peakuus Ha
KapOoHaT-MoHBL. Vcmonp3oBaHue KapOOHAaTOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH M CEJIBCKOM
XO35MCTBE.

[lepBoHaUaIEHBIEC TTIOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX yriepoja (MeraH,
3TaH, OTWIEH, aleTWIeH, 53TaHOJ, TJMIEPUH, YKCycHas Kuciora). IlpupoaHble HMCTOUYHUKHU
YTJIEBOOPOIOB (YroJib, MPUPOAHBIA Ta3, HedTh), MPOIYKTH UX MepepaboTKu (OEH3MH), UX pPOJib B
OBITY 1 TpOMBIIUIEHHOCTH. [ToHATHE 0 OMOTOTHYECKN BaKHBIX BEIIECTBAX: JKUPAX, OCIIKAX, YIIIEBOAAX
— W WX POJHM B XU3HH 4YelloBeKa. MarepuaabHOE €IWHCTBO OPTraHMYECKMX W HEOPTraHMYEeCKUX
COCIMHEHUM.

KpemHuuii, ero gusnueckne U XMMUYECKHE CBOMCTBA, MOTydyeHUe U npuMmeHeHue. CoenHeHNs
KpemMHusi B npupone. OOmue npencrasienus o0 oxcuae kpemHus (V) u kpeMHueBoil Kuciore.
CunuKatel, UX MCIIOJIb30BaHKE B OBITY, B IIPOMBINIICHHOCTH. BakHEH e CTPOUTENBHBIC MaTePUAIIbL:
KepaMHKa, CTEKJIO, LIeMEeHT, OeTOH, kene300eroH. [Ipobmembl 06€30MacHOrO HMCMOIb30BAHUS
CTPOUTENIbHBIX MaTE€PHUaIOB B TIOBCEAHEBHOM KHU3HHU.

Xumuueckuit IKcnepumennt:

n3ydeHne o0pa3IlOB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJISTHOM KHCJIOTBI, TPOBEICHUE
KayeCTBEHHBIX pPEaKLUUH Ha XJOPHA-MOHBI M HAONIO/EHHE NPU3HAKOB HUX IPOTEKAHUS, OIBITHI,
oTpaxkaromue (pU3MUeCKue U XUMHUYECKHE CBOWCTBA TaJlOTEHOB M HUX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHNWE BHJIEOMATEPHANIOB), O3HAKOMJIEHHE C oOpa3lnaMu XJIOpUJIOB (TaJOreHHIOB),
O3HaKOMJICHHE ¢ oOpa3maMu cepbl H € COCIUHEHHSAMH (BO3MOXKHO  HCIIOJIB30BaHUE
BHJICOMATEpPHAIOB),  HaOIIOJeHWE  TMporecca  OOyrJIMBaHUS ~ caxapa  1OJX  JICWCTBHEM



KOHIICHTPUPOBAaHHOW CEPHOW KHCIJIOThI, HM3y4YE€HHE XWUMHUYECKHX CBOWCTB pa30aBJICHHOW CEpHOU
KHCIIOTHI, TPOBEJACHHE KAUeCTBEHHOW peakuuud Ha Cyab(haT-UOH W HAONIOJACHHE TMpHU3HAKa &
NPOTEKaHMs, O3HAKOMIJIEHHME C (DU3MYECKHMMM CBOWCTBAMH a30Ta, (ochopa W HMX COCIUHEHUIH
(BO3MOXHO HCIIOJIL30BAaHME BHUICOMATEPUAJTIOB), 0Opa3laMu a30THBIX U (PocopHBIX ymoOpeHMUid,
MoJiyueHue, codupaHue, pacro3HaBaHWe M U3YYE€HHE CBOWMCTB aMMHaKa, IMPOBEIEHUE KaueCTBEHHBIX
peakiuii Ha UOH aMMOHHS U (hocdaT-HOH U M3ydeHUE MPHU3HAKOB UX MPOTEKAHUS, B3aMMOJICHCTBHEC
KOHIICHTPUPOBAHHOM a30THON KHCIOTBI C MEAbI0 (BO3MOXKHO HCIOJB30BAHHE BUIECOMATEPUATIOB),
U3Y4YeHHE MOJeNiell KPUCTAJUIMUECKUX pelEToK anMasa, rpadura, QyinepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aICOPOLMU  PACTBOPEHHBIX BEIIECTB AaKTHUBUPOBAHHBIM YIVIEM M yYCTPOWCTBOM
MPOTHBOTa3a, MOJYYeHHE, COOMpaHHe, pAclO3HaBaHWE W M3YUYCHHUE CBOMCTB YIJIEKUCIOTO Trasa,
MIPOBEJICHUE KAUECTBEHHBIX peEakluii Ha KapOOHAT W CHIMKAT-WOHBI M W3YYCHHE IMPU3HAKOB HX
MIPOTEKaHUs, O3HAKOMJIEHME C  MPOAYKIMEH  CWIMKATHOM  IMPOMBIIIJIEHHOCTH,  PEIICHUE
SKCIEPUMEHTAIIbHBIX 3a/a4 110 TeMe «BakHeile HeMeTallIbl U UX COETUHEHUS.

MeTa/uibl M UX COeTMHEHUSI

OO6m1ast XxapakKTEepPUCTHKA XUMUYECKUX SJIEMEHTOB — METAJUIOB HA OCHOBAHHH UX TOJIOKCHHS B
[lepuonnueckoii cucteme xumuueckux anemeHToB JI. . MenaeneeBa u crpoenus atomoB. CTpoeHue
METaJuIoB. MeTalmnyeckas CBsA3b U METAIUIMYECKAsl KPUCTAIIMYECKAs PeIIETKA. DIEKTPOXUMHYECKHUI
PO HampsDKeHUH MeTauioB. Du3wueckne M XMMHYECKHE CBOWCTBA MeTayuioB. OOmume crocoOsl
norydeHus: MetayyioB. [IoHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHl UX OT KOPPO3UH.
Crnagsl (CTallb, 4YyT'yH, JIOPATIOMUHHMN, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIIEHHOCTH.

[lenounble MeTawibl: nojoxxkenue B [lepuoanueckoil cucreme xumuyeckux snnementos JI. U.
MenpneneeBa, CTpoOeHHE MX aTOMOB, HaxoXJeHue B npupoje. Ousnyeckne u XUMHUUECKHE CBOWCTBA
(Ha mpumepe HaTpust U Kaius). OKCUIBI U TUAPOKCUIBI HaTpus U Kanus. [I[puMeHeHHe MIeT0YHbIX
METAJUIOB U UX COEIMHEHUM.

[IlenouyHO3eMeNbHBIE METAUIbl MarHuil M KanbUui: nosioxkeHue B llepumonuueckoil cucreme
xumuueckux sneMmeHToB J[. . MengeneeBa, cTpoeHHE HUX aTOMOB, HAaXOXJICHHE B MPUPOJE.
dusznyueckrue U XMMUYECKUE CBOMCTBA MarHusl M Kayiblus. BaxkHeimme coeqnHeHUsT Kaablins (OKCHUI,
THAPOKCH, cONN). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxenue B llepuonmueckoit cucreme xumuueckux osnemeHtoB J[. .
MenpeneeBa, CTpOEHHE aTOMa, HaxOXAeHUWE B mpupoae. PuU3MUECKHE U XUMHYECKHE CBOMCTBa
aTrOMUHUSI. AMGPOTEpPHBIE CBOMCTBA OKCHJIA M THIPOKCH/IA ATFOMUHMSL.

Kenezo: nonoxenne B Ilepuoanueckoil cucreMe xumuueckux sneMmeHtoB J[. M. Menpaeneesa,
CTPOEHHE aToMa, HaXOXJIeHHe B npupoje. Ouznyeckue U XMMUYECKHUE CBOMCTBa xkene3a. OKCUpbI,
ruapokcubl U conu xxenesa (1) u sxenesa (111), ux cocras, cBoMcTBA U MOTyUYEHHUE.

Xumuueckuil Ixcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMd METAIJIOB M CIUIaBOB, MX (PU3UYECKHMMH CBOWCTBAMHU, HU3YUYCHHE
pE3yNbTaTOB KOPPO3HH METaNIOB (BO3MOXKHO HCIIONB30BaHUE BHAEOMATEPUANIOB), OCOOEHHOCTEU
B3aUMOJICHCTBUS OKCHJIA KAl U HATPHS C BOJION (BO3MOXKHO MCITOJIB30BAHHUE BHICOMATEPHAIIOB),
WCCTIEIOBAaHNE CBOWCTB KECTKOM BOJIBI, TIpoOIlecca TOPEHHUs JKele3a B KHUCIOpoae (BO3MOKHO
WCIIOJIb30BaHUE BHJIEOMATEPUAIOB), MPU3HAKOB NPOTEKAHUS KAUECTBEHHBIX pPEAKIUNA Ha HWOHBI:
Marausi, KajabIlus, aTFOMUHMS, IIUHKA, kene3a (1) u xenesza (1), mexau (1), HabmoneHue u onucanue
MPOIIECCOB OKPAIIMBAHUS TJIAMEHW MOHAMU HATPHUS, KAIHS W KaJIbIHS (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHAIOB), HCCIeAOBaHNEe aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHUHHS W THIPOKCHIA
LIMHKA, pelIeHUE IKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeine MeTaibl U UX COSTUHEHUSI.

XuMus M OKpyxKamoas cpeaa

BemecTtBa u Marepuanbsl B IMOBCEAHEBHOW JKU3HU 4YeloBeka. be3omacHoe HCIoib30BaHUE
BEIIIECTB U XUMUYECKHUX PEaKIuid B ObITy. [lepBast moMoIp mpyu XMMUYECKUX 0KOTaxX U OTPABIICHUSX.



XWMHYECKOE 3arps3HEHUE OKPYKaIIIeH cpenbl (mpenenbHas IOIMYCTUMAas KOHIICHTPALIHS
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3K0JIOTHIECKUX MPOOIIEM.

Xumuueckuii 3xcnepumenm:

n3ydeHre o0pasIoB MaTeprasIoB (CTEKIIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MaTEPUAIBI).

Meoscnpeomemnvwie ceazu

Peanuzarust MeXIpeIMETHBIX CBSI3€M MPU U3YUYCHUHM XUMUU B 9 KJlacce OCYIIECTBIISIETCS 4epes
WCIIOb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHM, TaK U TOHSATUMH, SBISIOLIUXCS
CUCTEMHBIMU JJIS OTACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEeHHO-HAYYHBbIC MOHSATHS: HAaydHbIH (DAKT, THIIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KIaccCH(UKaIus, IePUOAUIHOCTb, HAOIOIEHUE, IKCIIEPUMEHT, MOJISITMPOBAHHUE, H3MEPEHNE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3(D(PEKT, TEXHOTIOT S, MAaTEPHAIIBI.

®dusmka: Marepus, aTroM, OJEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIHWJ, H30TOIIbI,
PaINOaKTUBHOCTh, MOJIEKYa, IEKTPUIYCCKUN 3apsj, MPOBOJIHUKH, MOJYIIPOBOJIHUKH, TUIICKTPHUKH,
(OTOAIEMEHT, BEIIECTBO, Telo, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, Tra3, pacTBOp,
PacTBOPUMOCTD, KPUCTALTUYECKAsI PEMIETKA, CIUIaBhl, (DU3MYCCKHE BEIIMIMHBI, SAMHHUIIBI U3MEPCHUS,
KOCMHYECKOE MTPOCTPAHCTBO, TIaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunres, abixaHwe, Ouochepa, HKOCHCTEMa, MHUHEpalbHbIE YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpagus: atmocdepa, ruapocepa, MUHEpabl, TOPHBIE MOPOJIbI, MOJIE3HBIE HCKOMAEMBIE,
TOILIUBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B X0OZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMU IOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaOLIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OMbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIeINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-HCCIIEeIOBATENIbCKOM, TBOPUECKOW W JAPYIMX BHJAX JEATEIBbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH NP BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIHEPUMEHTOB, CO3[aHUHM YYEeOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILECCe 3TOM y4eOHOM AedaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNMKHA CBOMX TOBApPHUIIECH C IO3WUIMH HPAaBCTBEHHBIX M
NIPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBUH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BeUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABIISIOLINE OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs TPUPOIBI, B3aMMOCBS3SIX UYEIIOBEKa C MPHUPOJHON CPEIoi, O poin
XMMHHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBI€HHbIE Ha IOJYyYEHHE HOBBIX 3HAHUM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIIECCOB M SBICHWH, ITO3HABATEIHHOM,
UH(POPMALMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIEHON paboTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpEeACTBaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0POBBI 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUH W HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOorojs, HapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

UHTEpEC K MPAKTUYSCKOMY M3YYCHHUIO MPOMECCHii u Tpy/a pa3IudHOro PoJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUI, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TIPaBMiI 0€30IaCHOTO TIOBEACHHUS MPH pabOTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl IIOBBIMICHUS YPOBHS SKOJIOTHUECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHHUW U3 ATHX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO U OCYIIECTBICHHUIO YI€OHO IeATEeTbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHus (MHAYKTUBHEIE, IeyKTUBHbIE,
M0 aHAJIOTHH), JeNaTh BBIBOBI U 3aKIIOUCHUS;

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}lMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC NPHU3HAKKW H3Yy4YaCMBbIX 00BEKTOB — XUMHYECKUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M MPOIecca, CAMOCTOSTEILHO MPOTHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, AaHATHU3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIUIO PA3INYHBIX BUIOB
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMYHbIe METOJIbI U 3aIPOCHI MPU TIOUCKE U 0TOOpEe HHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 331a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIM3UPOBaTh B Mpollecce y4eOHOM M HCCIEeIOBATEIbCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WiIM) JMCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYTHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 Pe3yJlbTaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTH TPU PEIIEHHMHM BO3HUKAIOIIMX IMPOOJIeM Ha OCHOBE Yy4éra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHIEe KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe qelicTBHUA:

YMEHHUE CAMOCTOSITENIbHO ONMPEAENATh eI AeSTeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHUPOBATh MPEAJIOKEHHBIH alropuT™M JAECHCTBHM Hpu
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTEHI, ITpeIaraéMble B yCJIOBUH 3a1aHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHUS M CIOCOOBI JeHCTBUI, crenuduueckue mis

OpeIMETHOM 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJTYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydeHus B 9 kjacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKas PEaKIus, XUMHUYECKas
CBSI3b, TEIIOBOM 3 dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, IJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAIUsS, pEeaklUUd HOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMbIE W HEOOpaTUMBIE pPEaKIuHy,
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIE  PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepHOCTh, XUMHUYECKas CBA3b
(koBalleHTHasi, HOHHAs, MeETAJJIMYecKas), KpPUCTAJUIMUecKas pemeéTka, KOpPPO3Hs
METaJIJIOB, CIUIABbl, CKOPOCTb XMMHUYECKOM peakluu, MpeleibHO J0IycTUMAas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPHUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BUA XUMUYECKOW CBsI3U (KOBaJICHTHAs, MOHHAs,
METAJIJIMYeCKasi) B HEOPraHMYEeCKUX COCJAMHEHHUAX, 3apsij HMOHA IO XUMHUYECKOU
dopMyiie, XxapakTep Cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica llepuognyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabnuuHyto ¢opmy [leproanueckoit
CUCTEMBbl XHMHUYECKHX OJIIEMEHTOB: pa3lnyaTh TMOHATUS «rjaBHas moArpynma (A-
rpymmna)» u «mobounas noxarpymnmna (b-rpymnma)», Mameie u OOJBIINE TIEPUOJBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpblE MMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YHUCJIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsij sizipa, oOlee YHUCiIo MEKTPOHOB U PACIpeeNeHHe UX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IpeJenax MaJbIX MEPUOJIOB U TJABHBIX MOJATPYHI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
3 eKTy, 10 USMEHEHUIO CTENIEHEeH OKUCIEHHSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOLIMEe U cHenuduyeckre XUMHUYECKHe CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/1asl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPAaBHEHUS DJIEKTPOIMTUYECKON JUCCOLMALMN KUCIIOT, IIEJI0Ued U COJIeH,
MIOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKlMii HOHHOrO OOMEHa, ypaBHEHUS peaKlHid,
MOJATBEPXKJIAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXAYy BelleCTBaMU
pa3IM4YHBIX KJIACCOB;



pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUH IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca 3TUX peaKIuii;

IIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAaHUS XMMHUYECKUX MPEBPAILEHUN B Pa3IMYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO I MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (hopMye COequHEHHs, MAaCCOBYIO JIOJIIO BEUIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

coOnrofaTh TMpaBuia MOJb30BAaHUS XHMMHUYECKOM TMOCYyqol U J1abOpaTOpHBIM
o0opyIOBaHUEM, a TaK)Ke IpaBHUia OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
HMHCTPYKIHUSMU IO BBIIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 10 MOJTYYCHHIO
¥ cOOMPaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKUCIIOTO rasa);

MIPOBOAMUTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTaB PAa3IMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWJIHMKAT-, Ccylnb(}ar-, THIPOKCHJ-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI H3YYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMUECKUX BEIIECTB;
INPUMEHATh OCHOBHBIC OIEPAIMM MBICIUTEIBHON JESITEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, OO0OOIIEHHE, CHUCTEeMAaTU3allUI0, BBIABICHHE NPUYMHHO-CIIECICTBEHHBIX
CBs3€M — JUIS M3y4YCHHs] CBOWMCTB BEIIECTB M XHUMHUYECKUX PEAKIHid, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAHUS — HaONIOJIEHHWEe, W3MEPEHUEe, MOJEIMPOBAHUE,
AKCIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE
9 KUIACC



9 KJIACC

Kosau4yecTBo 4acoB DJIeKTPOHHbBIE
Ne (undposbie)
w/n HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbl Beero KOﬁHTpOJ‘IbHLIe HpﬁaKanecKHe 06pazoBaTeIbHbIE
padoThbI padoThI pecypcb

Pa3nes 1. BemecTBO 1 XMMHYeCKHE peaKIuu
11 [ToBTOpEeHue n yriryoieHne 3HaHui OCHOBHBIX 5 1 bubmmoreka [JOK

' pasnennoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKIUil 4 bubmorexa [IOK

' p peart https://m.eds00.ru/7f41a636
13 DIEKTPOIUTHYECKAs JUCCOIHAITNS. XUMUYECKUE 8 1 1 bubmmoreka [JOK

' peaKIMK B pacTBOpax https://m.edsoo.ru/7f41a636

Hroro no pazneny 17

Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
21 OO01mas xapakTepuCTHKa XUMUYECKUX ITIEMEHTOB 4 1 bubnnorexa [JOK

' VIIA-rpymnmsl. ["anorens https://m.edsoo0.ru/7f41a636
29 OO0m1as XxapakTepuCcTUKa XUMHYECKUX 2JIEMEHTOB 6 bubmuoreka [JOK

' VIA-rpynmel. Cepa u e€ coeanHeHHs https://m.edsoo.ru/7f41a636
23 OO0m1as XxapakTepuCcTUKa XUMHYECKUX 2JIEMEHTOB 7 1 bubmuoreka [JOK

' VA-rpynmsl. A30T, pocdop U UX COSTHMHEHHS https://m.edsoo.ru/7f41a636
o | o , B ok

' PYTIHIEL. POAHKP https://m.edsoo.ru/7f41a636

COETMHEHUS
Hroro 1o pasuery 25
Pa3nen 3. MeTasuibl U UX COeIMHEHHUS
. bubmmorexa [JOK

31 Obmwe cBoiicTBa MeTaLIOB 4 https://m.edso00.ru/7f41a636
3.2 Baxueiiine MeTanibl U UX COCTUHEHUS 16 1 2 bubmorexa I[IOK

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa u Matepuaisl B )KA3HU YEJIOBEKA 3 bubmaorexa LIOK
' m p https://m.edsoo.ru/7f41a636
Wroro no pazueny 3
PesepBHOE Bpemst 3 Bubmrorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHHUE



9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jlara
Tema ypoka o0pa3oBaTe/ibHbIE
n/m Bcero  Kourpoabunie IIpakrnyeckue  U3YHeHHsI pecypehI
paGoThI paGoThI Mnan/dakt

. [lepuonnyeckuii 3aK0H. Hepnozmqecll/claﬁ . BuGnorexa [TOK
crcTeMa XUMHUYECKUX 3ieMeHToB /], 1.

A https://m.edsoo.ru/00adb59e
Menneneesa

) 3aKOHOMEPHOCTH B U3MEHEHHUH CBOHCTB . Bu6miorexa IOK

XUMHAYECKHUX 3JIEMEHTOB MEPBBIX TPEX
P P https://m.edso0.ru/00adb6h6
MIEPHOJIOB

3 Knaccupukanus 1 HOMEHKIaTypa 1 bubanorexa LIOK
HEOPTraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Bunnl XUMHYECKOU CBSA3U U THIIEI 1 bubmorexa LIOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtpouabHnas pa6ora Nel no treme

S «IToBTOpEHNE M yriIy0JieHre 3HAHMI 1 1
OCHOBHBIX pa3/iesioB Kypca 8 kJiacca»

6 Krnaccudukanus XuMHUECKUX peakiiui 1 bubmorexa LIOK
M0 Pa3IMYHBIM [TPU3HAKAM https://m.edsoo.ru/00adbcb0

, ITonsatue (1)_[ CKOpPOCTH XUMHUECKON . Bu6miorexa LOK

eakun. [IoHATHE O TOMOTEHHBIX U
peaxt https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEaKIHUIX
IToHATHE O XUMUYECKOM PAaBHOBECHH.

8 @akTOpHI, BIUSAIOIINE HA CKOPOCTh 1 bu6muorexa [HOK
XMMHUYECKON PEaKIiu U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHAYECKOTO PaBHOBECHSI

9 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubmmorexa IIOK
peaknuu https://m.edsoo.ru/00adcade

10 Teopwust 3EKTPOIUTHYECKON 1 Bubnurorexa [ITOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

nucconuanui. CUIbHBIE U clIa0bIe
3IEKTPOJIUTHI

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

. bubmuorexa [IOK
1 Honnrie ypasnenna peaxiuii https://m.edsoo.ru/00add448
XHUMHYECKHEe CBOMCTBA KUCIOT U BuGnorexa [TOK
12 OCHOBaHMI B CBETE MPEACTABICHHUN 00 )
> TeKTPOHTHIECKOH AMCCOmAAIIR https://m.edsoo.ru/00add5d8
XUMUUECKHE CBOMCTBA COJIEH B CBETE Bu6miorexa IOK
13 NPEICTABIEHNUI 00 3JIEKTPOIMTHYECKOM _
HCCOMHALIT https://m.edsoo.ru/00add8b2
. bubnunoreka LIOK
14 Howsrue 0 rupposmse conei https://m.edsoo.ru/00add9d4
15 0606 . bubnnorexa [JOK
00lIlEHNE U CUCTEMATH3AINS 3HAHUI
https://m.edsoo.ru/00addd12
IIpakTnueckas padora Ne 1. BuGamorexa [IOK
16 «Penenue IKCIEePUMEHTAILHBIX https://m.edsoo.ru/00addbfa
3agau» E— :
KonTtpouabHnas padora Ne2 no reme BuGamorexa [IOK
17 «DIIEKTPOIMTHYECKAS TUCCONMALUS. https://m.edsoo.ru/00addecO
XuMHYeCKHe PeaKIii B PACTBOPAaX» — '
OO01mas XxapakTepuCTHKA raJIOTeHOB. Bu6miorexa I[OK
18 XUMHYECKUE CBOMCTBA HA IPUMEPE )
xopa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ColisiHast KUCTIOTa, Bu6nnorexa [IOK
19 XUMHYECKHE CBOMCTBA, MOJIyUCHHE, .
HpUMeHeHHe https://m.edso0.ru/00ade104
IIpakTuyeckas pabora Ne 2 o Teme Bu6nnorexa [IOK
20 «IToy4eHne CONSHOM KUCIOTHL, _
H3ydeHHe 8 CROACTEY https://m.edsoo0.ru/00ade348
21 Beruucnenus no ypaBHeHHSIM bub6mmorexa IIOK

XUMHNYCCKHUX peaKuHﬁ, €CJIM OAHUH U3

https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

pE€arcHTOB JaH B HN30BITKE

99 OO01mas XapakTepUCTUKA IEMEHTOB bubnunoreka [IOK
VIA-rpymmst https://m.edsoo.ru/00ade64a

23 I/_\IJIJIOTpOHHHe MOI[I/I(bI/.I.KaI_[I/II/I cephL. Bu6morexa [TOK

AXONCICITIE CEPRI 11 €8 COS/IMHCHIT B https://m.edsoo.ru/00ade64a
npupoie. XMMHYECKUE CBOMCTBA CEPhI

24 CepoBOIOpPOI, CTPOEHHE, PU3HUECKHE U Bubimoreka [IOK
XMMHYECKHE CBONCTBA https://m.edsoo.ru/00ade802

’5 Oxkcupl cepsl. CepHas KHCIoTa, BuGnorexa [TOK
bu3rUecKre ¥ XMMHUYECKHE CBOMCTBA, httos://m.eds0o.ru/00adea28
PUMEHEHHE
XUMHUYECKUE PEaKIIUH, JICKAIINE B
OCHOBE MPOMBIIIICHHOTO criocoba Bu6miorexa LIOK

26 i .

JOIYHCHI CCPHOM KUCIOTRL . https://m.edsoo.ru/00adec8a
XMMHYECKOE 3arpsi3HEHUE OKPYKaroIIeH
Cpenbl COeIMHEHHUSIMU CEpPBI

27 BrrunciieHue MaccoBOM JIOJIH BEIXOJA bubmmotexa [IOK
NPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTrKa 3J1eMeHTOB V A-

o8 rpynimsl. A30T, paclipocTpaHeHHe B bubmorexa LIOK
npupoe, GU3nIecKue U XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bubmmorexa IIOK

29 8
CBOWCTBA, MOJTyYSHHUE U TIPUMECHEHHUE https://m.edsoo.ru/00adf004
IIpakTuyeckas padora Ne 3 o Teme Bu6nnorexa [IOK

30
«lomyerie anniiaka, 13y serne ero https://m.eds00.ru/00adf180
CBOWCTB»

31 A30THas KHCTIOTa, & pu3muecKue u bubanorexa LIOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306

32 Hcnons30BaHue HUTPATOB U COJICH Bu6nnotexa LIOK

AMMOHHSA B KaUCCTBC MUHCPAJIBbHBIX



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

ynoOpeHui. XuMHUUYECKOe 3arpsi3sHEHUE
OKpY>Karollen cpelibl COEAUHEHUSIMHU
azoTa

https://m.edso0.ru/00adf518

dochop. Oxcun pochopa (V) u

bubnunoreka LIOK

33
ocopras KHESoTa, Qusiicckue 1 https://m.edsoo.ru/00adf68a
XHUMUYECKHE CBOWCTBA, MOTyYCHHE

2 Hcnons3zoBanue q)%CQ)aT(iB g KauecTBE Bu6mnorexa [IOK
MUHEPAILHEIX YAOOPCHIH. JArpASHEtue https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpenbl hochaTaMu

35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubmmoreka [JOK
(busnvecKre 1 XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u

36 XMMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubanoreka LIOK
po0JIeMBbl, CBS3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

bubmuoreka [IOK
37 VrosnbHas KUCI0Ta ¥ €€ conu _ »
https://m.edsoo.ru/00ae006¢
IIpakTnueckas padora Ne 4 no reme

38 "Toay4Yenne yrJaeKHcJI0ro rasa. bu6muorexa LHOK
KauecTBeHHasi peakiusi Ha KapOoOHAT- https://m.edsoo.ru/00ae027e
HoH"

2 [lepBoHaUYaIbHBIC TIOHATHUS 00 Bu6miorexa LOK
OPTaHHHICCIHX BEIIECTBAX KAk O https://m.edsoo.ru/00ae054e
COCIMHEHUSX yriepo/ia

40 K . bubnuotexa [JOK

DEMHHI H €10 COCAHHEHHA https://m.edsoo.ru/00ae080a
IIpakTuyeckas padora Ne S. Pemienue

a1 IKCIEPUMEHTAILHBIX 32/124 10 TeMe bubmmoreka [IOK
«BakHelimme HeMeTALIbI M UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS

42 KonTtpouabsnas padéora Ne3 no reme Bu6miorexa LIOK

«BaskHel e HEMETAJLJIBI H UX



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

COCAUHCHUA»

https://m.edso0.ru/00ae0e18

OO01mmas XxapakTepuCcTHKa XUMUIECKUX

3JIEMEHTOB — METAaJUIOB. Bu6uorexa LIOK

43 Merajuueckas CBA3b M METAJUIHYECKAS https://m.edsoo.ru/00ae103e
KpUCTajuIM4eckas pemérka. dusnyeckue B '

CBOWCTBA METAJLJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB. BuGnorexa [TOK

44 DNEeKTPOXUMHUYECKUI Psijl HAPSIKEHUI )

MCTALIOR https://m.edsoo.ru/00ae1156
OO01mmue criocoObl MOTYYCHHUS METALIOB.

45 CnunaBbl. BerauciieHus 1o ypaBHEHUSAM bubmmorexa LIOK
XMMHUYECKHX PEaKIni, ECII OJIUH U3 https://m.edsoo.ru/00ae1156
pEeareHToOB COACPKUT MPUMECH

bubnunoreka LIOK

46 Homsirie 0 Koppo3Hit METanIoB https://m.edsoo.ru/00ael1278

47 bu6nmorexa LIOK
[enorrbre MeTabI https://m.edsoo.ru/00ae14b2

bu6mmoteka IIOK

48 OKCHIBI U THIAPOKCHJIBI HATPUS U KaJIUsI https://m.edsoo.ru/00ae14b2

49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KaJIbIMI U MarHUH https://m.edsoo.ru/00ae15e8

5 bu6nunorexa LIOK

>0 BaHCHIIHE COC/MHCHH KAk IS https://m.edsoo.ru/00ae15e8

ol O6001IeHNEe ¥ CHCTEMATU3AINS 3HAHUI

52 JKécTkoCTh BOJBI U CIIOCOOHI €€ bu6munorexa [IOK
yCTpaHEeHUS https://m.edsoo.ru/00ae1886
IIpakTuyeckas padora Ne 6 mo reme BuGmnorexa [TOK

53 "JKECTKOCTHL BOABLI H METOAbI e https://m.edsoo.ru/00aelae8
ycrpanenus" E— '

o4 ANIOMHHUT bu6mmoreka [JOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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.edso0.ru/00aelc64

55 AMpoTepHbIE CBOIICTBA OKCHJIA U bu6nuorexa HOK
THIIPOKCHU/IA https://m.edsoo.ru/00aelc64
56 - bu6nmoreka [IOK
e1eso https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THAPOKCH B U conu xene3a (11) bubnmorexa [IOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 OGoO01IeH e ¥ CHCTEMATU3AINS 3HAHUI
IIpakTnueckas padora Ne 7. Peinenune
59 IKCIEPUMEHTAILHBIX 32/124 [0 TeMe bubnmoreka [IOK
«BaxkHeiimme MeTa/LUIbI H UX https://m.edsoo.ru/00ae3de8
COeTMHEHHSD»
BelunciieHus mo ypaBHEHUSAM
XUMHYECKUX PEAKIMid, €CITU OJIUH 3 Bu6morexa [OK
60
PEareHToB JaH B U30BITKE U COMepKHT https://m.eds0o.ru/00ae1750
npuMecH. BeIuwciieHust MacCoBOM 10U
BBIXOJIa ITPOIYKTA PEAKIIMU
61 OG6OoO0IIEHNE ¥ CHCTEMATU3AIIUS 3HAHUN
KonTtpouabnas padora Ne4 nmo reme
62 «BakuHeiilme MeTaJJIbl H HX
COeTMHEHHSD»
63 BeiectBa u MaTepHabl B TOBCEIHEBHOM bu6muoreka [JOK
JKU3HHU YeI0BEeKa https://m.edsoo.ru/00ae3f50
64 XuMHdecKoe 3arps3HeHne OKpyKaromeit bu6muorexa [HOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponb XMMUM B pelIeHUH SKOJIOTHYECKUX bubmorexa LIOK
mpooeM https://m.edsoo.ru/00ae4270
66 Pesepusiii ypok. O600mIeH e 1 bubmoreka IIOK

cUCTeMAaTH3alusd 3HaAaHUN

https://m.edsoo.ru/00ae0d0a



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00ae0d0a

67 PesepBHbIil ypok. O6001IeHIE 1 1 bubaunoreka LIOK
cUCTEMaTU3alMsl 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O600meHNe 1 1 bubnunoreka [IOK
CUCTEMATHU3ALU 3HAHUI https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJI51 YYEHUKA

Xumus. 9 kiace: yaeOnuk / O. C. I'abouensn.- 7-e u3n., ucnp. — M. : IIpoda, 2019

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

® chem.msu.su - HeOOIBIIOI 3eKTPOHHBIH yueOHUK " TpyaHbIe TeMbl
MKO0JIbHOI0 Kypca XHMHH'' B.B. 3aropckuil. (B mepByr0 ouepean 171
yaHTeIelH XHMHN)

¢ alhimikov.net - caiit "alhimikov.net". CozmepxaHue: 3JIeKTPOHHBIH yueOHHK
"OcHOBHI 00IIIell U HeopraHHdeckoi XuMun" 11d 8-9 ki1.; Xumudeckne
Tabmuusl; CkauaTh NepHOANYeCKYI0 CHCTeMy H nporpammy PL Table 4.2 a
TakKe CMOTpeTh Ha caiTe "XHMHYecKHe 3JIeMeHThl" - 3T0 IepHoInYecKas
Tabumna ¢ MoIpoOHEIM OMHCaHHeM BceX 31eMeHToB; Kilaccnukanus BenecTs,
peaximii; B pasjeie "TecTsl" MOXKHO CKa4aTh IPOrpaMMy YHHBepCaJIbHBIHN TECT
3.0.0.4 - 9,5 M0; Ypoku; Pemienne 3a1a4 1 MH. Jp.

e alhimik.ru - "AaxamMuK'" CoBeThl aOUTYPHEHTY. Y UHTEI0 XHMHIH.
CnpaBouynHK alhimik.ru (ouens Oonbmas moadopKa TaOIHIL H CIIPABOYHBIX
MaTtepHaiioB). Becemnas xumus. HoBoctn, OmuMnnazel, KyHcTkaMmepa (macca
HHTepeCHBIX HCTOPHUeCKHX CBeJIeHHIT) H JIp. B 4aCTHOCTH, B UHTaJILHOM 3ale
alhimik.ru ects kHmKKa alhimik.ru - "Xumns as mro6o3HaTenbHBIX. OCHOBBI
XHMHH 1 3aHHMaTeIbHbIe onbITE" I'pocce O., BaiicMaHTens X. (Iep. C
HEMEILIKOI0). (A TakkKe MHOTO JPYI'HX HHT€PECHBIX CTaTell H KHILKEK.).

e alhimik.ru - B pa3zzgene IIV: TUnbI H HOMeHKIATYPAa HeOPraHHYeCKHX
pemecTB alhimik.ru ; Kimaccugukannsa 1 HOMeHK/IaTypa OpraHHdYeCKHX
BemecTB alhimik.ru ; [Tepunoamdeckas cucreMa 31eMeHTOB MeHzeneesa H JIp., a
TakKe DJIEeKTPOHHbIE MOCOOH (/U BBICIIEH IIKOIBI, HO OyAyT HOJIEe3HbI H
MIKOJIBHHIKAM, KeJIarIHM 3HaTh XHMHK Tyulre): CTpoeHHe BellecTBa;
[TpakTHKYM [0 HeopraHMIeCKOIl XHUMNI; 3a/IJauHlK 110 HeOPraHHUIeCKOH XIMIH
H JIp.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. (EamHas konnekums LUndposbix ObpasosaTtenbHbix Pecypcos (school-collection.edu.ru)

2. Nepeyenb LOP no xumum (infourok.ru)



http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31&ysclid=ln4dq63nyr890131378
https://infourok.ru/perechen-cor-po-himii-2072007.html?ysclid=ln4dsps2i3464950730
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