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INOSACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XuMuM Ha ypOBHE OCHOBHOTO O0IIIEro 0Opa30oBaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3yslbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTelIbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE (henepanbHOM
paboueil mporpaMMbl BOCIIMTAHUS M C YYETOM KOHIENLUHU MPENoaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3zoBarenbHbIX opranusanusix Poccuiickoit deneparyn.

IIporpamma 1o XuMuu AaéT NpeACTaBICHHE O ILensAX, oOlel crparernu oOydeHus,
BOCIIUTAHUS M pa3BUTHS OOyYarOMIMXCS CPEACTBAMU Y4YEeOHOrO TpeaAMeTa, yCTAaHABIMWBACT
00s13aTesIbHOE MPEAMETHOE COJepKaHKe, MPelyCMaTpUBAET paclpe/leieHue ero 1o Kjiaccam |
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IPOrpaMMbl 110 XUMHUH, ONPEAEIAET KOIMUECTBEHHbIE
Y KQUeCTBEHHbBIE XapaKTEPUCTUKHU COZIEPKaHU, PEKOMEHyEMYIO IIOCIIEe10BATEIbHOCTD U3YUEHHUS
XUMHHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO MpoIriecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJaroIuxcs, onpeAessieT BO3MOXKHOCTHU MpeIMeTa JAJIs peaan3aliu
TpeOOBaHUIl K pe3yjabTaTaM OCBOEHHS OCHOBHOW 0OOpa3oBaTeIbHOM IpOrpaMMbl Ha YpOBHE
OCHOBHOro 0011ero obpa3oBaHus, a Takke TpeOOBAHUN K pe3yiabTaraM OOy4eHMs] XUMHUM Ha
YpOBHE IieJIell U3Y4YEHHUs NPeJAMETa U OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIbHOUN N1€ATEIbHOCTH
00yyYaroIerocs o OCBOCHUIO y4eOHOr0 CoJlepKaHUsL.

3HaHUe XUMHUU CIY>)KUT OCHOBOM 111 pOPMUPOBAHUS MUPOBO33PEHUS 00YUAIOLIEr0Cs, €ro
IpPECTaBICHUN O MaTepUAIbHOM €AMHCTBE MUPA, BXKHYIO POJIb UIPAIOT POpPMUPYEMbIE XUMUEH
IIPEJICTABJICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLIMU BEILIECTB B IPUPOJIE, O MYTAX
peuieHuss TI00anbHBIX NPOOJEM YCTOMUMBOIO pPa3BUTHS YEJIOBEUECTBA — CBHIPHEBOH,
HHEPreTUUECKOH, MUIEBON U IKOJIOTUYECKON 0€30I1aCHOCTH, POOJIEM 31paBOOXPaHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET pealu3aluyd BO3MOXKHOCTEM JUIsl caMOpa3BUTUS U (HOPMHUPOBAHUSA
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYHKIHNOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHpPOBAHUE MBIIIEHUSI U TBOPUYECKUX CIIOCOOHOCTEN 00yyaromuxcs,
HaBBIKOB  MX  CAMOCTOSITEIBHOM  Y4eOHOH  JeSTeNbHOCTH,  OKCHEPUMEHTANbHBIX U
UCCJIEIOBATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak B TIIOBCEJHEBHOW KH3HU, TaKk U B
npodecCHOHATBLHOM 1eATeNbHOCTH;

3HaKOMHUT CO CHEHU(PHUKONH HAyYHOIO MBIIUICHUS, 3aKJIQJbIBAET OCHOBBI LIEIOCTHOTO
B3IJISiJa HA  €IUHCTBO MPUPOABI U  4YENOBEKa, SIBISETCd  OTBETCTBEHHBIM  3TalloM
B ()OPMHPOBAHUY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yUaroIIuxcs;

crocoOCTBYeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOH BKJaJ B HKOJOTHUECKOoe 0Opa3oBaHHE
o0ydJaronuxcs.

JlanHble HarpaBiieHUs] B OOyYE€HUU XHMMHUHU OOECIeuuBaIOTCA CHELU(PUKON comeprkaHus
y4eOHOTO0 MpeIMeTa, KOTOPBIH SBISETCS Mearornyecky aaanTHPOBAaHHBIM OTpakeHueM 0a30BOi
HayKH XMMUU Ha ONPEeIEHHOM 3Tare e€ pa3BUTHsl.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsS OPHEHTUPOBAH Ha OCBOEHHE
00y4aroIMMHUCS CUCTEMbI MIEPBOHAYATIbHBIX MOHATUN XMMHUHU, OCHOB HEOPraHUYECKOW XMUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUH.

CrpykTypa copep)kaHusi IporpaMMbl MO0 XMMHUU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
nonxona k e€ m3ydenuro. CojepkaHue CKIAAbIBAETCS U3 CUCTEMbl MOHATHUH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHA O XUMHUYecKoi peakuuu. O0Oe 3TH CHUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO MPHUHLHUITY IOCJIEI0BATEIbHOTO Pa3BUTHsS 3HAHUI Ha OCHOBE
TEOPETUYECKUX MIPEICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuommueckoro 3akoHa JI. 1. Menaeneesa kak OCHOBHOTO 3aKOHA XUMHH;



— Y4CHHA O CTPOCHHU aTOMa U XUMHUUECKOU CBA3HU,

— TpeACTaBIeHUI 00 3JIEKTPOIUTUYECKON TUCCOLMAIIMH BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIHMPUYECKU TMOJYYCHHBIX H
OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MTOCIEA0BATEIHLHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOJHSIS
(GyHKIMU OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUIECKOTO
MPUMEHEHHUS U MOJTYYCHHS U3y4aeMbIX BEIIECTB.

OcBoenme mporpamMmbl IO XHMHHU CIIOCOOCTBYET (DOPMUPOBAHHUIO TPEACTABICHUS O
XUMHUYECKON COCTaBISIOLIEH HAyyHOW KapTUHBI MHpa B JIOTMKE €€ CHUCTEeMHOW MPHUPOJIbI,
OCHHOCTHOI'O OTHOIICHHUS K HAYYHOMY 3HAHWUIO U MCTOJaM IO3HAHUSA B HAYKC. I/I3yquI/Ie XUMHHN
IIPOUCXOUT C MMPUBJICUEHNEM 3HAaHUI U3 paHee U3yUEHHBIX YUeOHBIX MpeaAMETOB: «OKpyKaroImui
Mup», «buonorus. 5—7 xknacces» u «®@usmka. 7 Kiacey.

[Ipu u3yueHun XUMHUU TPOUCXOAUT GOPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOW HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON NEATEIBHOCTH YEIOBEKA U KaK OJHOI0
U3 KOMIOHEHTOB MHUPOBOW KyNIbTYpbl. 3a/iladya y4eOHOro IMpeiMeTa COCTOUT B (pOPMUPOBAHUU
CUCTEMBl XMMHYECKHX 3HAHUM — Ba)KHECUIIIMX q)aKTOB, HOHSITI/H\/JI, 3aKOHOB U TCOPETUYCCKUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
HpI/IO6IlI€HI/II/I K HAY4YHbIM MCTOJaM IMO3HAHHUA IMPU U3YUCHUHN BCIICCTB U XUMHWYCCKUX peaKuHﬁ, B
GbopMUPOBAaHUM ¥ PA3BUTUU T[IO3HABATEIbHBIX YMEHMH U HX MPUMEHEHUH B YydeOHO-
MIO3HABATEIBHON U y4eOHO-MCCIEI0BATENBCKON JAEATEIbHOCTH, OCBOCHUU MPAaBUI 0E30I1aCHOTO
oOpallieHus ¢ BEIIeCTBaMU B MTOBCEIHEBHOM JKU3HH.

[Ipy u3y4yeHMM XUMUU HA YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUCHUE
MpPUOOPEIH TaKKe 1EH, KaK:

— (hOpMHUPOBAHKNE MHTEIIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPHUHSTHUIO PEHICHUH, CIHOCOOHON aJanTUpOBaThCA K
6I)ICTp0 MCHAKOIINMCS YCJIOBHAM KU3HU,

— HAMpaBJICHHOCTh OOy4YeHUS Ha CHUCTEMAaTHYeCKOe MPUOOIIeHHEe OO0yYaroIuxcs K
CaMOCTOSITEITbHOM MMO3HaBATEIILHOM ACATCIIbHOCTH, Hay4YHbIM METOJaM IIO3HaHUA,
(bopMHPYIOLIMM MOTUBALIMIO M pa3BUTHE CLIOCOOHOCTEH K XUMHH;

— obecrieueHue YCJIOBMM, CHOCOOCTBYIOIIUX TNPUOOPETEHHIO OO0YYarolIMMHCS OIbITa
pa3sHOOOpa3HOM JEesTEeTbHOCTH, MO3HAHHMS M CAaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMHGTGHHI/Iﬁ), HMCIONIUX YHUBCPCAITIbHOC 3HAUCHUC IJI PA3JIMYHBIX BUAOB JACATCIBHOCTH,

— (opmupoBanue o61IeH PyHKIIMOHAIBHOMN U €CTeCTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM
qucjie YMGHI/II\/JI OOBSICHSITD U OLICHUBATD SABJICHUSA OKPYIKAIOIIETO MUpPaA, UCIT0JIb3YA 3HAHUA U OIIbIT,
NOJy4eHHbIE MPU U3YyYEHUHM XMMHHU, NMPUMEHATh MX IpPU pPEHIeHUH NMpoOJieM B IOBCEIHEBHOU
JKU3HU U TPYIOBOU JIESITEILHOCTH;

— (opmupoBaHue y 00y4aromUXcsi T'YMaHUCTHUECKUX OTHOILIEHHUH, TOHUMaHUs IEHHOCTH
XUMHUYECKMX 3HAHWM i1 BBIPAOOTKM SKOJOTMYECKH L€1eco00pa3HOro MOBEIEHUs B OBITY H
TPYAOBOM JEATEIBHOCTH B LENSAX COXPAHEHHS! CBOETO 370POBbS M OKPYXKaroIleW NMPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBAIMH K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHsS OOIEYETOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
po( WISl U HAMPABIEHHOCTH JAJIbHEUIIIETO0 00yUeHHUS.

OO1m1ee yMca0 4acoB, OTBEIEHHBIX Ul U3YYCHHs] XMMHMU Ha YpOBHE OCHOBHOTO OOIIETro
obOpasoBanwusi, coctapiseT 34 gaca (1 yac B Hezemo).



COJAEPKAHUE OBYYEHUA

7 KJIACC

XuMHS B HEHTPe eCTeCTBO3HAHUSA

XuMus Kak 4acTh ecrecTBo3HaHusd. [Ipenmer xumun. XuMus — 4acTb €CTECTBO3HAHUSL.
B3auMooTHOIIEHNs YenoBeKa U OKpyxarouiero mupa. llpenmer xumuun. ®dusnueckue tena u
BemiectBa. CBolicTBa BemiecTB. [IprMeHeHre BEIIeCTB HA OCHOBE MX CBOMCTB. HaOmioneHue u
SKCIIEPUMEHT KaK METOJAbl M3YYeHMsI €CTeCTBO3HAHMS M XUMuU. HabmroneHue kak OCHOBHOM
METOJI TIO3HAHHSI OKPYXAIOMIeT0 MHpa. YCJIOBHUS TMpoBeldeHUs HabOmoaeHus. [wumotesa.
OkcriepuMeHT. BwiBoa.  JlaGoparopuss u  obopymoBanme. MogaenupoBanue. Mojenb,
MOJIeJIUpOBaHME. XUMUUYECKHE MOJICIN: MPEeAMETHbIC (MOJIENN aToOMa, MOJIEKYJ, XUMUYECKUX U
MPOMBIIUICHHBIX POU3BOJCTB), 3HAKOBBIC, UM CUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, (POPMYIIbI
BELIECTB, YPABHEHMSI peaKLUii).

XuMHUecKue 3HakM M (opMyibl. XUMHUECKUH 3ieMeHT. XuMmuyeckue 3Haku. Mx
0003HavYeHue, Mpou3HoILIeHNE. XuMudeckue (hopmMyiibl BewecTB. [IpocThie 1 clioKHbIE BEleCTBa.
WNnnekcsl u ko3 duumentsl. KayecTBeHHBIN M KOIMYECTBEHHBIN COCTAaB BELIECTBA.

Xumusgs u ¢usuka. I[loHsATHS «aTOM», «MojeKkyna», «uoH». CTpoeHue BellecTBa.
Kpucramnndeckoe cocrossHue BemiecTBa. KpucTauiMueckue pEmIeTKH TBEPJbIX BEIIECTB.
Huddy3usa. bpoyHoBCcKoe nBUkeHHE. BemecTBa MOJIEKYIIPHOTO U HEMOJICKYIISIPHOTO CTPOCHHSL.
ArperatHble cOCTOSIHHS BenlecTB. [loHsTHE 00 arperaTHOM COCTOSIHMH BelecTBa. PU3nuecKue u
XUMHUYECKHE sBJICHMS. |'a3000pa3Hble, )KHIKHE W TBEpHbIC BellecTBa. AMOpPQHBIC BEIICCTBA.
Xumus u reorpaduss. Ctpoenue 3emin: apo, MaHTHUsA, Kopa. JIutochepa. MuHepanbl 1 TOpHBIE
nopoasl. MarmMaTu4eckue U OCaJouyHble (HEOPTaHMYECKHUE M OpraHUYeCKHue, B TOM YUCIE U
TOPIOYHE) MOPObl. XUMHUSA U OHOJIOTHSA. XUMHUYECKUA COCTaB KUBOW KJIETKU: HEOPTraHUYECKHE
(Boma M MUHEpAJbHBIE COJIM) U OpraHndeckue (OeNKH, )KUPHI, YIIIEBOAbI, BUTAMHUHBI) BEIIECTBA.
buonoruueckas poib BOAbl B kuBOW KieTke. dotocuHTe3. Xnopodumi. buomornueckoe
3HAYCHHUE KUPOB, OEITKOB, YPUPHBIX Maces, yriIeBOJAOB U BUTAMHHOB IS JKH3HEIEATEIbHOCTH
OpraHu3MOB.

KauectBennsle peaknun B xumnu. KauecTBeHHbIE peakuuu. PacriozHaBaHue BEIIECTB C
MIOMOUIbI0 KAa4YECTBEHHBIX pPEAKIU. AHaIUTHYeCKUN curHan. OmnpenenseMoe BEIEeCTBO HU
PEaKTHUB Ha HETO.

Xumuueckuii 3xcnepumenm: JlabopaTopHoe o0opynoBaHUE U MPUEMBI PabOTHI C HUM.
[IpaBuna TexHuku 0€30MaCHOCTH IpH paboTe B kabuHeTe xumun. 3yuenue ckopoctu auddy3un
a’po30Jiel B BO3/1yX€, U MOHOB NI€pMaHraHara Kanus B Bojae. M3roroBieHue Mojaeneil MoJieKyi
pPa3IMYHBIX BEIIECTB U3 TUIACTUIINHA

MaremaTH4ecKkne pacuyeTbl B XUMHHU

OTHOCUTENBHBIE aTOMHAs W MOJEKYJsipHas macchl. OTHOCHTENIbHAs aTOMHas Macca
anemeHTa. MonekynsipHas macca. OnpeneneHrue OTHOCUTEIbHOM aTOMHOW M MOJIEKYJSPHOM
Macchl. MaccoBas 7071 DJIeMEHTA B CJIOKHOM BenlecTBe. [IoHsITHE 0 MacCOBOM J10J1€ XUMHUYECKOTO
AJIEMEHTA B CJIIOKHOM BEIIIECTBE U €€ pacueT o Gopmyre BemecTBa. YUCThie BEMeCTBA U CMECH.
[TonsiTve 0 YMCTOM BemIeCTBE U pUMECH. | eTeporeHHbIe U TOMOTEHHBIE cMecH. ['a3000pa3HebIe,
XKuUAKue, TBepable cmecu. O0bemMHast 1oy ra3a B cMmecu. Onpeenenue o0beMHON O Tra3a B
cmecu. CoctaB atMoc(hepHOTo BO3/1yXa U MpUPOTHOTO Ta3a. Pacder oObeMa 101 ra3a B CMECH 10
ero oobemy u Hao00OpoT. MaccoBasi oSl BelIecTBa B pacTBope. MaccoBasi 1ol BEIIeCTBa B
pactBope. KoHuentpanusa. PactBopuTens ©  pacTBOpEHHOE BemecTBO. Pacyer macchl
PacTBOPEHHOTO BEIIECTBA M0 MACCE PACTBOPA U MACCOBOM J0JI€ PACTBOPEHHOIO BEILIECTBA.

Xumuueckuni sxcnepumenm: IIpurorosiieHre pacTtsopa ¢ 3aJaHHOW MacCOBOM HoJed
PAcTBOPEHHOI'O BEILECTBA.



SBeHNs, NIpOUCXOAsIINE C BellleCTBAMHU

Paznenenne cmeceit. CriocoObl pasneneHusi cMeceld W OvHCTKa BemecTB. HekoTopsie
npocTeiine crnocoObl pa3esieHus: CMECEN: IPOCEUBAHUE, Pa3ACIEHUE CMECEH TOPOIIKOB JKee3a
U CEepbl, OTCTaBaHUE, IEKaHTalus, IECHTpU(YTUpOBaHUE, Pa3IeICHUE C TIOMOIIBIO EIUTEIHLHON
BOpOHKH, priibTpoBanue. OMIBTpOBaHKUE B 1a00paTopuu, OBITY U Ha Mpou3BocTBe. [loHsTHE O
¢bunesTparte. [lonarue 06 amcopOuum u aacopOeHTax. AKTUBHPOBAHHBIN yroJib KaK BaKHEUIINN
aZIcopOeHT. Y CTpONCTBO MPOTUBOTA3a. JucTriuisius, uiu neperouka. Juctumismus (meperouka)
KaK TPOIECC BBIJCICHUS BEIIECTBA U3 XKUAKOW cMmecu. JMCTUIUIMPOBaHHAs BOJa M 001acTu ee
npumeHenus. Kpucrammmsamnuss wuiu BbimapuBanue. Kpucramimzanus W BblIapUBaHUE B
nabopatopun (KpucTauM3atopsl U (papdopoBbie yamiku s BBIIAPUBAHUS) WU TMPUPOJIC.
[Teperonka nedru. Hedrenpomykrsl. @pakunoHHas IEPEroHKa KUAKOTO BO3AyXa.

XUMHYECKHE PEAKUUU. YCIOBHUS INPOTEKAHHUS W IPEKPALICHUS XUMHUYECKUX pPEaAKLUH.
XUMHUYECKUE pPEaKIMM KaK IIPOLIECC IPEBPALLCHUs] OJHMX BEIIECTB B Jpyrue. Y cCIoBUA
IOPOTEKaHUA W NPEKpallleHUs XUMHUYeCKMX peakuuid. COolNpHKOCHOBEHHE (KOHTAaKT) BEIIECTB,
HarpeBanue. Karanuzatop. HWuruOurtop. VYnpasnenue peakuusmu ropenus. Ilpusnaxu
XUMUYECKUX peakuui. [Ipr3Haku XuMU4ecKuxX peakLuii: U3MEeHEeHHe 11BeTa, 00pa30BaHue 0Ca/IKa,
pPacTBOpEHHE IIOJNyYEHHOIO OCaJKa, BBIACICHUE TIa3a, IOABJICHUE 3allaxa, BBIICICHHE WIIU
HOTJIOLIEHUE TEIIOTHI.

Xumuueckuii IKcnepumenm: Paznenenue cMmecH xenesa c CepOﬁ, Pasznenenue cmecu conu
n necka. OTHOIIEHNE KUCIIOT U meJao4uei K HHIUKaTOpaMm.

Paccka3spl mo xuMuu
PaGora ¢ Texkcramu XHUMHUECKOTO cojepkaHus. Pacckassl 00 yuenbix. Pacckasel 00
AJIEeMEHTaxX U BellecTBax. Pacckasbl 0 peakumsix



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA ITPOI'PAMMDBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIE pPE3yNbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO 00I1Iero o0pa3zoBaHUs
JOCTUTAIOTCS B X0JIe O0YYEeHHUsI XMUMHUHU B €IMHCTBE YU€OHON M BOCIIUTATEIBHON JIESITEIHHOCTH B
COOTBETCTBUM C  TPAAMIMOHHBIMA  POCCHUICKUMH  COIMOKYJIBTYPHBIMH M  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMU B OOIIECTBE IIpaBWJIaMHU U HOPMaMmH IOBEIACHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIMO3HAHUS, CAMOPA3BUTHS U COLIMATTU3ALIMN O0yUYaOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALUN U PACHIMpPEHUE OIbITa JNEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOILIEHUS] K OTE€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUSA 3HAUYEHUs XUMHYECKOW HAyKM B KH3HU COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(pOpManueil O MEePeOBbIX JTOCTHKEHUSAX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOHCTBE
MUpa 1 OOLIECTBA;

2) rpaKIaHCKOT0 BOCIIMTAHMS:

MIPEJICTABICHUSI O COLMAIbHBIX HOpMaxX M IpaBUIaX MEXJIMYHOCTHBIX OTHOLICHUM B
KOJUJIEKTHBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOH, Yy4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKON M IPYTUX BUIAX JEATEILHOCTH, TOTOBHOCTH K pa3HO00pa3HOU
COBMECTHOM JI€ATEIbHOCTH MPHU BBHINOJHEHUU y4EOHBIX, MO3HABATENbHBIX 3aJ1a4, BBINOJIHEHUU
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/IaHUU YYE€OHBIX NPOEKTOB, CTPEMJIEHHS K B3aMOIIOHUMaHUIO
¥ B3aMMOINOMOINM B TpoIlecce 3TOH Yy4eOHOIl [esATeNbHOCTH, TOTOBHOCTH OLIEHHWBATh CBOE
MOBE/IEHNE U TOCTYIKU CBOMX TOBAPHILEH C TO3UIIUU HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HAHHUS NOCIEACTBUN TOCTYIIKOB;

3) IEeHHOCTH HAYYHOTr'0 MO3HAHUS

MHUPOBO33PDEHUYECKUE  TPEACTABICHUS O BEUIECTBE UM  XUMHYECKONW  peakluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAyKHM U COCTABJISIOIIME OCHOBY st
MOHMMAaHMsI CYIIHOCTH HaAy4YHOM KapTHHBI MUPA, PEICTaBICHHsI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS IPUPO/IBI, B3aUMOCBSI35X YEJIOBEKA C MPUPOJHON CPEOi, O POJIU XMMUU B MO3HAHUU
3THX 3aKOHOMEPHOCTEM;

M03HABaTEIbHbIE MOTHBBI, HAIlpPAaBJICHHbIE Ha IOJyYE€HHWE HOBBIX 3HAHWHM 1O XUMUH,
HEoOXoauMBble Ul OOBSCHEHMs HaOJI0JJaéMbIX IPOLIECCOB U SIBICHHH, IO3HABaTEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON PadOThI
C y4yeOHBIMU TEKCTaMHM, CIIPAaBOYHOH JUTEpaTypod, JOCTYHHBIMH TEXHUUYECKUMH CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

WHTEpeC K OOYYCHHWIO M TMO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHONW M HCCIIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIEHHOCTU U YPOBHS 00y4YeHUS B JaJbHEHIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTU JKU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 3J0POBbIO,
YCTQHOBKM Ha 3[0POBBIM 00pa3 >KU3HM, OCO3HAHHE TIOCIEIACTBUA M HENpPHUATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOIEHUsI aJKOrojisi, HAPKOTHUKOB, KYpEeHHs), HEOOXOJUMOCTH COOIOACHUS
npaBui 6E30MaCHOCTH MIPU OOpAIIEHUH ¢ XUMUUYECKUMHU BEIIECTBAMH B OBITY M peabHOM JKU3HHU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K MPaKTUYECKOMY M3YUEHHI0 podeccuii U Tpyla pa3IudHOro poja, yBaKeHHE K
TPYAY U pe3yJbTaTaM TPY10BOU AESITETbHOCTH, B TOM YUCJI€ HA OCHOBE IPUMEHEHUS MPEAMETHBIX
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3HaHUH 10 XWUMHUH, OCO3HAHHBIA BBHIOOP HMHIUBUAYATBHOW TPACKTOPUU TPOJOKEHUS
0o0pa3oBaHus ¢ y4€TOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTHM K XUMMH, OOILIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEW, YCHEIHOW MNPO(EeCCHOHAIBHONW JEATEIbHOCTH W Pa3BUTHA
HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IPO(HECCUOHATILHOMN Cpese;

6) IK0JIOTHYECKOT0 BOCTIUTAHMS:

9KOJIOTUYECKHU 11€J1ecO00pa3HOe OTHOILIEHHE K IPUPOJE KaK HCTOUHUKY JKU3HU Ha 3eMIle,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXHYECKOMY 3/I0POBbIO,
OCO3HAHUE LIEHHOCTU COOJIIOICHUS IPaBHJI O€30I1aCHOr0 MOBEAEHUSI TP paboTe ¢ BEIEeCTBAMH,
a TaKKe B CUTYalUsAX, YIPOXKAIOIINX 30POBBIO U KU3HU JIFOIEH;

CMOCOOHOCTH TMPHUMEHATh 3HAHUS, IMOJIydaeMble MPH W3YUYECHHHM XHMHWH, Ul PELICHUs
3aJa4, CBA3aHHBIX C OKPY’KAIOLIEH IPUPOIHON CPENOH, I IIOBBIILIEHUS YPOBHS YKOJIOTHYECKOM
KYJBTYpBl, OCO3HAHUSA TNI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U MyTeH MX pelIeHus
IIOCPEACTBOM METOJIOB XMMHH, YKOJIOIMYECKOTO MBILIUICHUS, YMEHHUs PYKOBOJCTBOBATHCS UM B
II03HABATEJIbHOM, KOMMYHUKAaTUBHON Y COLMAJILHOMN IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeTtampeaMeTHBIX pPE3yJIbTATOB BBIACIAIOT 3HAYUMBbIE A (HOpMHpPOBAHUS
MHUPOBO33PEHUST OOIIEHAYYHbIC TIOHATHS (3aKOH, TEOPHs, MPUHIIMII, TUNIOTE3a, (akT, cucrema,
MPOLIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
mpeaIMeTax | IMO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAy4YyHOW KapTUHE MHpa, U YHHBEpCalbHbIE ydeOHbIe NEHCTBUS (II03HABATEIbHbIE,
KOMMYHUKATHBHBIC, pCFYJIHTI/IBHI)IG), KOTOPBIC o0ecIreunBaroT (1)OpMI/IpOBaHI/Ie T'OTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHWPOBAHUIO U OCYIIECTBICHUIO YUeOHOU AESITETbHOCTH.

Ilo3naBaTebHBIE YHHBEPCAJIbHbIE Y4eOHbIE el cTBUS

Ba3oBble Jioruyeckue aeiicTBUS:

YMCHUA HCIIOJIB30BAaTh HpI/IéMI)I JIOTUYCCKOro MbBIINIJICHUSA TIIPU OCBOCHHUU 3HAHUU:
PacKpbIBaTh CMBICT XUMHUECKUX MOHSATUH (BBIIEIATH UX XapaKTepHbIC MPU3HAKHU, YCTAaHABIUBATh
B3aUMOCBA3b C JpPYruMu HOHS[TI/I?IMI/I), HUCITIOJB30BATh ITOHATHUSA JIs1 OOBSICHEHUS OTACIIbHBIX
(bakToB U SBJICHUIA, BRLIOUPATh OCHOBAHUS U KPUTEPUU IS KITACCU(PUKAIIMN XUMUYECKIX BEIIECTB
U XUMHUYCCKUX peaKquI, YCTaHAaBJIMBATL MPUYUHHO-CIICACTBCHHBIC CBA3H MCKIY 00BEKTAMHU
W3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, NEAYKTUBHBIE, 1O aHAIOTHH),
JC€JIaTh BBIBOAbBI U 3aKJIFOYUYCHU,

yMEHHE MPUMEHSTH B MpoIlecce MO3HAHUs MOHATHS (IpeaIMEeTHbIe U MeTampeIMeTHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENM, HCIOJb3yeMble B XHMHHU, MPEOOPa3OBHIBATH UIMPOKO
MPUMEHSIEMbIE B XHMHH MOJIeJIbHbIE MPEJCTABICHUS — XUMUYECKUI 3HAK (CHMBOJ DJIEMEHTA),
xumuueckass (opMmysia M ypaBHEHHE XHUMUYECKOW peaklMM — TpU peUleHHH Yy4eOHO-
MO3HABATENIbHBIX 3a/lady, C YYETOM OTUX MOJENbHBIX IMPEACTABICHUM BBISBIATH U
XapaKTEpHU30BaTh CYIICCTBCHHBLIC IMPHU3HAKW H3Yy4YaCMBbIX 00BEKTOB — XUMHUYECKUX BCIIICCTB U
XUMHUYECKHX PEAKIINi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUIMHHO-CICICTBEHHBIC CBS3U U
MPOTUBOPEYNS B U3YYaE€MBIX IIpOLeccaxX U ABICHUSIX.

Ba3oBble uccienoBarebCKue AeiCTBUSA:

YMEHHUE HUCIOJIb30BaTh MOCTABICHHBIE BONPOCHl B KAUECTBE MHCTPYMEHTA IMO3HAHUS, a
Takke B KayecTBE OCHOBBI Ui (OPMUPOBAHUS TUIIOTE3bl MO TMPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUII;

MpHOOpETEHNE ONbITAa MO IJIAHUPOBAHUIO, OPraHU3alMU U TMPOBEACHUIO YUEHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 32 XOJJOM MPOIlecca, CaMOCTOSTENIBHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (HopMyaupoBaTh O0OOIIEHUS M BBIBOALI MO pPE3yJbTaTaM IPOBEIEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM paboTe.

PabGora ¢ unopmaumeii:



yYMEHHE BBIOUPATh, aHATU3UPOBATH U MHTEPIPETUPOBATH HH(OPMALIHIO PA3IIMYHBIX BHIOB
1 (opM MpeICTaBICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAY4YHO-TIOMYJISIpHAs JIUTEepaTypa
XUMHUYECKOTO CO/IEpPIKaHus, CIIPAaBOYHBIE TOCOOUS, pecypchl IHTepHeTa), KpUTHUECKU OLCHUBAThH
MIPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMAIHIO;

YMEHHE MPUMEHSAThH PAa3JIMYHbIE METO/IBI U 3aMPOCHI MPU OUCKE U 0TOOpe MH(OPMALIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JIJIsl BBINOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTpeAeEHHOrO THUIMA, TPUOOPETEHHE OIbITa B 00JACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUuE KYJIbTYypOil aKTUBHOIO HCIIOIb30BaHUS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHUMAIbHYIO (OpMY TpeICTaBICHUS
uH(pOpMallMl ¥ WJUTIOCTPUPOBATH pEILIacMble 3a7aud HECIOKHBIMU CXEMaMH, JuarpaMMmamu,
npyrumu Gpopmamu rpaduK U ©X KOMOMHALIUSAMUY;

yYMEHHE HCIIOJIb30BaTh W aHAJIM3UPOBATh B Ipoliecce Y4eOHOH M HCCieoBaTeNbCKON
JEeSITebHOCTH NH(OPMAIIHMIO O BIUSAHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTa
Ha COCTOSIHME OKPYKAloIIe MPUPOAHON CPEIbl.

KomMyHuKaTHBHBbIE yHMBepcaabHble yueOHbIe AeiicTBUS:

YMEHHs 3a/laBaTh BOMPOCH (B Xone auaiora W (WiIM) JUCKYCCHM) MO CYIIECTBY
oOcyxmaemMord TeMbl, (HOPMyTUPOBaTH CBOM MPEIUIOKEHUS OTHOCHTEIBHO BBIITOJIHEHHUS
MPEeJIOKEHHON 3a/1a4u;

YMEHUS NPEACTABIATH MOyYeHHBIE PE3yNIbTaThl IO3HABATEILHOM ASSITENFHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3eHTALUI0 PEe3yJbTAaTOB BBIMOJIHEHUS XUMHYECKOTO
IKCIIEPUMEHTa (JIa0OpaTOPHOTO OMBITA, JIAOOPATOPHOW PAabOTHI MO HCCIICIOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOTO MPOEKTA);

YMEHHUSI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIBHON M
HCCIIEIOBATENILCKON JEATEIbHOCTH NpPHU PEIICHUH BO3HUKAIOIIUX IMPOOJIEeM Ha OCHOBE Y4ETa
Oo0LIMX HMHTEPECOB U COIJIACOBaHMS MMO3ULUN (00CYXKIEHUs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPJAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJieHHe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

PeryisiTuBHbIE YHHBepPCAJIbHbIE yUeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSTEIBHO OIPEENATh NN IeSTeTbHOCTH, INIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBAaTh M NpPU HEOOXOJUMOCTH KOPPEKTHPOBAaTh CBOK JESTEIBHOCTb, BBIOMPATH
HauOoJee 3 peKkTUBHBIC CITOCOOBI pellieHrs YIeOHbIX U TO3HABATENBHBIX 33/1a4, CAMOCTOSATEILHO
COCTaBJISATh WM KOPPEKTUPOBATH MPEUI0KEHHBIN alrOpyUTM ISHCTBUMN MPH BBITOTHEHUH 3aJaHH
Cc yd4€TOM TMOJyYeHHsS HOBBIX 3HAHWUH 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX W PEAKIIHSIX,
OLIEHUBATh COOTBETCTBUE IMOJIyUEHHOT'O pe3yJibTaTa 3asBJICHHON LlelH, YMEHHE UCMOIb30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, ITpe/IaraéMble B YCIIOBHU 3a[aHUH.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3yJbTATOB IO OCBOCHHUIO OO0S3aTEIIBHOTO COJCpPKAHUA,
YCTaHOBJICHHOTO JaHHOW QeaepalbHON pabodeil mporpaMMol, BBIACISIOT: OCBOCHHBIE
00ydJaronMMucs Hay4dHbIC 3HAHWSA, YMEHHS U CIHOCOOBI JEWCTBHH, crenupudecKkue s
npeaMeTHoi obnactu «XUMHUS», BHIBI JESITEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETAIHH, TPeoOPa30BaAHUIO U MPUMEHEHHIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy obydenust B 7 Kjacce MpeIMETHBIE pe3ylbTaThl HA 0A30BOM YPOBHE IOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYIAFOIITNXCSI YMEHHI:

° ONUCHIBATh CBOMCTBAa BEILIECTB, BBAENAS MX CYIIECTBEHHbIE MPU3HAKU;
XapaKTepU30BaTh BELIECTBA MO COCTABY U CBOMCTBAM, YCTaHABIMBATh MPUUYUHHO-CIIEICTBEHHbIE
CBSI3U MEXY JaHHBIMH XapaKTEPUCTUKAMH BEIICCTBA,;

° pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX TMOHSTHH «aToOM», «MOJIEKYJIay,
«XUMHUYECKHUH B3JIEMEHT», «IIPOCTOE BELIECTBO», «CI0KHOE BEIIECTBO», MCMOJb3Yysd 3HAKOBYIO
CHUCTEMY XUMHH;



o n300paxaTh COCTaB MPOCTEUIINX BEUIECTB C TOMOIIbIO XUMUYECKUX (POpMyII;

J BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BELIECTB, a TAKKE MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTA B COEIMHEHUSX JIJIsl OLEHKU UX MTPAKTUYECKON 3HAYMMOCTH;
o OOBSICHATH CYTh XMMHUYECKHMX HPOLIECCOB U UX MNPUHLUIHAIBHOE OTIUYUE OT
du3nuecKux;
o Ha3bIBaTh MPHU3HAKK U YCJIOBUS MPOTEKAHUS XMMUYECKUX PEAKLUH; BBIABIATH B
npolecce SKCIEepUMEHTa IPU3HAKH, CBUIETENILCTBYIOLINE O IPOTEKAaHUN XUMUUECKON peakluu;
. TOTOBUTH PACTBOPHI € ONPEAEICHHON MAacCOBOM /10J1€M paCTBOPEHHOI'O BELIECTBA;
J IPOBOJIUTH HECIOKHbIE XMMHYECKHE OIBITHI U HAONIONCHHS 32 M3MEHEHHUSIMH

CBOWCTB BEUIECTB B IIPOIIECCE UX MTPEBPAILEHHIT; COOII0IaTh PAaBUIa TEXHUKH O€30MTaCHOCTH IPH
IIPOBE/ICHUH HAOJIOEHNUH U OIBITOB;

K xonmy oOydenus B 8 kiiacce npeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0yUaIOIIUXCSl YMEHUH:

J pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIIOHATUH: aTOM, MOJIEKYIa,
XUMHUYECKMM 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OAHOpPOJIHAS U
HEOJHOPO/HAs1), BAJIGHTHOCTb, OTHOCHTEJIbHAs aTOMHAs W MOJIEKYJIIpHAs Macca, KOJUYECTBO
BEIIECTBAa, MOJIb, MOJISIPHAs Macca, MaccoBasl JI0JIsI XMMUYECKOTO 3JIEMEHTa B COEJUHEHHH,
MOJISIPHBIH 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, 3JEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCIICHHSI, XMMHYECKasi peaKkiusi, KIaCCU(PHUKAIMI PEaKIUii: peaKy COSIAWHEHHs, PEaKIHu
pa3JIOKEHUs,, PEaKLUMU 3aMELIeHMs, peakuuu oOMeHa, 3K30- M HSHAOTEPMHUYECKHE pPEaKIUu,
TETUIOBON AP PEKT peaklny, siIpO aTOMa, SJEKTPOHHBIN CIIOW aTOMa, aTOMHasi OpOUTAalTb, PAIHyC
aToMa, XMMMYECKasl CBA3b, MOJSAPHAs U HENOJSIPHAs KOBAJIECHTHAs CBS3b, NOHHAs CBSI3b, HOH,
KaTHOH, aHUOH, PACTBOP, MaccoBas J0JIs BellecTBa (IIPOLEHTHAs! KOHLIEHTPALlKs) B pacTBOPE;

o WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATUN U IPUMEHSATH dTU
MOHSITHS [TPU ONIMCAHUM BELIECTB U UX IPEBPAILCHUN;

J UCTOJIb30BaTh XUMHMUYECKYI0 CHUMBOJMKY JUIsl COCTaBJIECHUS (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

. OTPEAEIATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX, CTEIICHb
OKHCJIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAJICKHOCTh BEIIECTB K ONPEAETIEHHOMY
KJaccy COeAMHEHUH 1o Qopmynam, BUA XHMHYECKOH CBS3UM (KOBaJIEHTHAas M HMOHHAas) B
HEOPraHUYECKUX COCIUHEHMSIX;

J packpbiBaTh  cmblcn  I[lepuogmueckoro  3akona JI. M.  Menneneesa:
JEMOHCTPHUPOBATH IOHUMAaHKE NIEPUOINIECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKUX HIIEMEHTOB OT
ux nojoxxenus B [leproanueckoil cucteme, 3aKOHOB COXpPaHEHHsI MacChl BELLIECTB, TOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHAa ABOrajpo;

J ONKCHIBATh U XapaKTepu30BaTh TabmuuHyro (opmy Illepumonnyeckoil cucTeMbl
XUMHUUYECKHMX 3JIEMEHTOB: paziinyaTh MOHATUS «TJIaBHas moArpymnmna (A-rpynmna)» U «mmo0odHas
noarpynna (b-rpynma)», manele u OonbIIMe MEPUOJBI, COOTHOCUTH OOO3HAUYEHUS, KOTOpbIE
nMeroTcs B tabmmie «llepuogmyeckas cucrema xumuueckux snemeHToB J1. M. MennaeneeBa» ¢
YHCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XMMHUUYECKUX JIEMEHTOB (COCTaB U 3aps] s1pa,
oO11ee YMCIIo 3JEKTPOHOB U paclpeIesIeHe UX MO 3JIEKTPOHHBIM CIIO0SIM);

J KJaccu(UIUPOBaTh ~XUMHUYECKHE DJIEMEHThl, HEOPraHWYEeCKHe BEIeCTBa,
XUMHUYECKHE peakuu (110 YUCIY M COCTaBy YYaCTBYIOUIMX B PEAKIUHU BEIIECTB, MO TEIIOBOMY
dbdexry);

. XapaKTepu30BaTh (OMUCHIBATH) O0IIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IMUHbIX
KJIACCOB, MOJATBEpPKAasi OMHCAHWE MPUMEPAMU MOJEKYJISPHBIX YpPaBHEHHUH COOTBETCTBYIOIIMX
XUMHUUYECKHUX PEAKIIMIA;

o IIPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKAHUSI XUMUYECKHX MTPEBPALICHUH B PAa3JIMUHbIX YCIOBUSX;



° BBIUMCIIATh OTHOCUTCIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAcCCOBYIO JIOJI0 XHMHUYECKOTO 3JIEMEHTA 10 PopMyJie COSAMHEHUS, MACCOBYIO JOJIO BEIIECTBA B
pacTBoOpe, MPOBOIUTH PACUYETHI 0 YPABHEHUIO XUMHUYECKON PEaKIIHH;

L HpI/IMeHHTB OCHOBHBIC OHepaLII/II/I MBICHHTGHBHOﬁ JACATCIIbHOCTH — aHAJIU3 U CUHTC3,
CpaBHEHHE, O0O0OIIEHNE, CHUCTEMATH3aIUI0, KIacCH(DHKAIUIO, BBISBICHUE TPUYUHHO--
CJICJICTBEHHBIX CBS3CH — JIJIS U3YYEHHUS CBOMCTB BEIIECCTB U XMMHUYCCKHUX PEAKI[Uil, €CTECTBEHHO-

HAy4YHBIC METOJbI TIO3HAHWS — HAONIOJICHHWE, H3MEPEHUEe, MOJCIUPOBAHUE, OSKCIICPUMEHT
(peanbHBIN ¥ MBICJICHHBIH );
o CJIeIOBaTh IpaBWJIAM I[IOJIb30BAHMSI XUMHYECKOW TOCYyIOH © 1ab0opaToOpHBIM

00opyI0BaHUEM, a TAKXKe IIPaBUIaM OOpAIEHUs C BEILIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU
[0 BBINOJHEHUIO JTAOOPATOPHBIX XMMHUYECKHX ONBITOB 110 TMOJYYCHHIO U COOMPAHHIO
ra3o00pa3HbIX BEIIECTB (BOJOPOJA U KUCIOPO/Ia), IPUTOTOBICHHUIO PACTBOPOB C ONpPEIENEHHOM
MacCoOBOM JOJIed pPAacTBOPEHHOIO BEIIECTBA, IUIAHMPOBATH M IPOBOJUTH XHMHYECKHUE
SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIENOYEH M KHUCIOT C IOMOIIBK MHAMKATOPOB
(maxmyc, GpenondranenH, METHIIOPAHK U IPYTHE).

K xoHiy oOydenus B 9 kJiacce mnpeiMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOMIUXCSI YMEHHIA:

o PacKpbIBaTh CMBICJ OCHOBHBIX XUMUYECKUX IMOHATUI: XUMUYECKUN JIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTHOH, aHUOH, IIPOCTOE BEIECTBO, CIJI0O)KHOE BEILECTBO, BAJICHTHOCTD,
AJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKHUCIICHMS, XMMHMYECKas pPEaklus, XUMHUYECKas CBs3b,
TEIUIOBON AP PEKT peakyu, MOJb, MOJIAPHBII 00BEM, pacTBOP, FJIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLMALMs, pEaKlUd HOHHOro oOMEHa, KaTaliu3aTop, XHUMHUYECKOe
paBHOBecHE, 00paTUMbIE U HEOOPAaTUMBbIE PEAKLIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCITUTENb, BOCCTAHOBHTEb, OKHUCICHHE W BOCCTAaHOBJICHHE, AJUIOTPONHSA, aM(pOTEPHOCTS,
XUMHUYECKasl CBA3b (KOBaJEHTHAs, MOHHAsA, METaUIMYecKas), KpUCTaJUIMYecKas peéTka,
KOpPpO3Usl METaJUIOB, CIUIABBI, CKOPOCTh XHMMHMYECKOM pEaKUWH, MPEeAeNIbHO JTONMyCTHMast
koHueHntpauus [1/IK Bemecrna;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN U IPUMEHSTH 3TH
MOHSITHS ITPU ONTUCAHUM BELIECTB U UX IPEBPAIICHUI;

. UCTOJIb30BaTh XUMHMUYECKYI0 CHUMBOJMKY JUIsl COCTaBJIECHUS (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

. ONPENENATh BAJNICEHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKHX OJIIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTAaBa, MPHUHAMIEKHOCTb BELICCTB K OIPEACIEHHOMY KIacCy
coeuHEHUI 1o (GopmynaM, BUJI XMMHUYECKON CBS3M (KOBaJCHTHAsI, HOHHAsI, METa/NInYecKas) B
HEOPraHWYEeCKUX COEAMHEHUSX, 3aps]] HOHA TI0 XUMUYECKON opMyJie, XapaKTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHMYECKMX COEIMHEHUH, THUN KPUCTAJUIMUECKON PEIETKH KOHKPETHOTO
BEILIECTBA;

. packpeiBath  cMmbica  Ilepmoanueckoro 3axkona [ M. Menneneesa u
JEMOHCTPUPOBaTh €ro IOHUMaHHWe: ONMCHIBaTh W XapaKTepu3oBaTh TaOIU4YHYIO (GopMy
[Tepuoanueckoit CHCTEMbI XMMUYECKHX 3JIEMEHTOB: pa3iInyaTh MOHATHUS «TJ1aBHAs MOATpymna (A-
rpynna)» u «moboynass noarpynmna (b-rpynma)», maneie u Oosbllie NEPUOABI, COOTHOCUTh
0003HauEHMsI, KOTOPbIe UMEIOTCS B MEPUOINYECKOI TabiHIle, ¢ YNCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHSI aTOMOB XMMHUUYECKHUX 3JIEMEHTOB (COCTaB U 3apsl sApa, 00lee YUCIO 3JIEKTPOHOB U
pacripesielieHie UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3JIEMEHTOB M MX COCAMHEHUM B Ipeiesiax MaJbIX MEPUOJOB WM IJIaBHBIX MOATPYNI C
Y4€TOM CTPOEHUS UX aTOMOB;

. KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThl, HEOpPraHWYEeCKHEe BEIEeCTBa,
XUMHUUYECKHE peakuu (110 YUCIY M COCTaBy YYacCTBYIOIIMX B PEaKIMH BELIECTB, [0 TEIJIOBOMY
3 deKTy, M0 U3MEHEHUIO CTENEHEeW OKUCIECHUS XMMUYECKUX 3JIEMEHTOB);
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. XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U CIENU(PUIECCKUE XUMHUYECKHUE CBOWCTBA
IPOCTHIX M CIOXHBIX BEIIECTB, OATBEPHKIasi OMUCAHUE MPUMEPAMH MOJIEKYJISPHBIX U MOHHBIX
YpaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

J COCTABJIATh YPAaBHEHHS AJICKTPOJIMTHYECKON AMCCOLMAIMKM KUCIOT, MIEIoueii u
coJieH, MOJHbIE U COKpalIEHHbIE YpaBHEHUS PEaKLMi MOHHOIO OOMEHA, ypaBHEHUS DPEaKIMii,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKIY BEIIECTBAMU Pa3INYHBIX
KJIACCOB;

o pacKkpbIBaTh CYILIIHOCTb OKHUCJIUTEIbHO-BOCCTAaHOBUTEIbHBIX peakuui
MOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OajlaHCca STHX peaKIuii;

o MIPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILICHUN B Pa3INYHbBIX YCIOBUSX;

o BBIYUCIISATh OTHOCHUTENIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJI0 XUMHUYECKOTO JIEMEHTa 10 (POpMYyJie COSMHEHNUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPABHEHUIO XUMHUECKON pPeaKIlny;

J cOONIIO/IaTh TpaBWJIA TOJIb30BAHMS XUMHUYECKOW TOCYHOH W J1abopaTOpHBIM
000pyI0BaHMEM, a TaK)KE MPaBUiIa OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIUSMH
[0 BBIMOJIHEHUIO JAaOOPAaTOPHBIX XHUMHYECKUX OIBITOB [0 TIONYyYEHUI0 U COOMPAHUIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKHCIIOTO ra3a);

J MPOBOAMTH PEAKIMU, MOATBEPKAAIONINE KAueCTBEHHBI COCTaB pPa3iIMYHBIX
BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUA-, OpoMHI-, MOIUA-, KapOoHat-, docdar-,
CWJIMKAT-, CyiabdaT-, THAPOKCHA-UOHBI, KATUOHBI aMMOHHS M HMOHBI W3YYEHHBIX METAJJIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB;

J MPUMEHSATH OCHOBHBIE OTI€PAIH MBICTUTEILHOM AESITETbHOCTH — aHAIU3 U CUHTES,
cpaBHEeHHE, 0000IIEHNE, CUCTEMATH3aIUIO, BBISIBICHHE MPUYMHHO-CIICACTBEHHBIX CBSI3EH — IS
M3yUYEHHsSI CBOMCTB BEIIECTB M XMMUYECKHUX PEaKINi, €CTECTBEHHO-HAYYIHBIE METOIbI TO3HAHMS —
HaOJr0IeHNe, U3MEPEHNE, MOJIETTUPOBAHUE, IKCIIEPUMEHT (peasbHbI U MBICIICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 Kjace
Neni/n HanmenoBanue pa3aenoB u KonnuectBo yacoB DJIEKTPOHHBIE
TEM IIpOTrpaMMBI Bcero | Kontponbnsie | [Ipaktrue (zudpossie)
paboTHI CKHe o0pa3oBaTelIbHbIE
paboThI peCypcChl

Pasznen 1. Xumusa B HEHTPE €CTCCTBO3HAHUSA

1.1 XUMus Kak 4acTh 4 0 1
€CTECTBO3HAHHUS

1.2 CBs3b XUMHH C IPYTUMHU 8 0 0
€CTECTBCHHBIMH HayKaMu

Uroro no pazneny 12

Pazgen 2. MatemaTuyeckue pac4éTbl B XUMHHU

2.1 Pacuérel mo hopmynam 2 0 0

2.2 Yucrele BelecTsa U CMecu 6 0 1

Wroro mo pazneny 8

Pasznen 3. SIBjieHMsI, MPOUCXOsIIIIHE C BeIIECTBAMHU

3.1 CriocoOsI pa3eneHus: cmecei 4 0 1

3.2 XUMHUYECKUE PEaKIINN 3 0 1

Hroro no pazgeny 7

Pasznen 4. Paccka3sbl 0 xummnu

4.1 |Pacc1<a3},1 0 XMMHUHU 3 0 0

Wroro o pazneny 3

PesepBHOE Bpems 4

OBILIEE KOJIMYECTBO YACOBIIO 34 0 4

I[MPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHUE

KosmnuecTBo yacoB DJIEeKTPOHHbIE
Ne [ara
KonTtpo IMpakT undposbie
n/ | Tema ypoka u3yue
I Bcero | abHbIe YyecKHe st o0pa3oBaTejibHbIE
padoThbI padoTsbI pecypcsl
[Ipenmer xumuu bu6nmoreka [IOK
1 1 https://m.edso0.ru/ff0
d210c
ABnenus, mpo- bu6nuoreka [IOK
2  HUCXOMSIIHUE C 1 https://m.edsoo.ru/ff0
BEIIECTBAMH d227e
Habmronenue u bubmuorexa [JOK
3 PKCHEpHMEHT B 1 https://m.edsoo.ru/ff0
X IMHHI d23dc
[MpakTruueckas bu6mmoreka [IOK
pabota Nel https://m.edsoo.ru/ff0
«3HaKOMCTBO C d26ca
4 maGopaTOpHBIM 1
000pyIOBaHUEM. 1
[IpaBuna TEXHUKHU
0e30IMacCHOCTH»
Crtpoenue BemiecTB (1 bubnuorexa [JOK
5 https://m.edsoo.ru/ff0
d28c8
ArperaTHble bubnmnorexka HOK
6  cocrosnus BemecTs|1 https://m.edso0o.ru/ff0
d2a6¢
HucTthic BemecTBa 1 bu6nunoteka [IOK
7  lcmecu 1 https://m.edsoo.ru/ff0
d2be8
["a30BBIE cCMecHU bu6nunoreka [IOK
8 1 https://m.edsoo.ru/ff0
d2a6c
MaccoBas 107 but6mmoreka [IOK
9  pacTBOpEHHOTO 1 https://m.edsoo.ru/ff0
BEIlleCTBa d2d50
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50

[IpakTrueckas

pabota Ne 2

«IIpuroroBienue

pacTBopa ¢ bubnmnoreka HOK
10 ompenenéunoi https://m.edsoo.ru/ff0

MacCOBOH J0Jel d2eae

[PACTBOPEHHOTO -

BEIL[ECTBAY

MaccoBast 1o bu6nmoreka [IOK
11 mnpumeceit https://m.edsoo.ru/ff0

d323c

HexoTopsie

CITOCOOBI bubmuorexa [JOK
12 paznenenus cmeceit https://m.edsoo.ru/ff0

d350c

I[I/ICTI/IJ'IJ'ISILII/IH, U

[IEPEroHKa. bubmmorexa LIOK

[MpakTruueckas https://m.edsoo.ru/ff0

paborta Ne 3 d5230
13 «BeipamuBanue

KPUCTAJUUIOB COJIH

(momManrHum

HKCIIEPUMEHT)

[TpakTrueckas

paborta Ne 4 bubnmnoreka [JOK
14 «Ouncrtka https://m.edsoo.ru/ff0

MMOBAPEHHOM COJIN» d37fa

XHUMHUYECKHUE bu6nunoreka [IOK
15 premeHTHI https://m.edsoo.ru/ff0

d3al6

XUMHYECKHE 3HAKU.

16 [Tabmuma but6mmoreka [IOK
XHUMHUUECKIX https://m.edsoo.ru/ff0
niemenToB [l. W. d3b88
MeneneeBa
XHUMHUYecKre
(bopmybI.

OTHOCHUTEILHBIE bu6nuoreka [IOK

17 |aromHas u https://m.edsoo.ru/ff0
MOJICKYJISIPHAS d5708
MacChI

14


https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

[ToBTOpEHME U

00001eHNE
TEMBL. bu6nuoreka [IOK
18 [TloaroroBka K https://m.edsoo.ru/ff0
KOHTPOJbHOU d3f34
pabote S
Kontponbnas
paborta Ne 1
«YHucteie bu6nuoreka [IOK
19 |BemiecTBa M CMECH. https://m.edsoo.ru/ff0
XuMuaeckast d40c4
CHUMBOJIUKA -
MeTanibl bubmuorexa [IOK
20 https://m.edsoo.ru/ff0
d4290
[IpencraBurenu
MeTaIIOB (YPOK bubmuorexa [HOK
21 +— ydyeHHueckas https://m.edsoo.ru/ff0
KOH(epeHIIHs) d448e
HemeTamisr bu6mmoteka [IOK
22 https://m.edsoo.ru/ff0
d4614
[IpencraBurenu
HEMETaJJIOB bubmmoreka [IOK
23 (ypox — https://m.edsoo.ru/ff0
ydeHHUYECKas d497a
KOH(epeHIIUs) S
BaneHTHOCTD bu6mmoteka I[IOK
24 https://m.edsoo.ru/ff0
d4790
OKcuIbI bu6mmoteka I[IOK
S https://m.edsoo.ru/ff0
d4cda
[IpencraBurenu
OKCHOB (YPOK — bubmmoreka [JOK
26 |yuyeHHuecKas https://m.edsoo.ru/ff0
KOH(epeHIs) ddae?
Kucnotsr bu6nunoreka [IOK
27 https://m.edsoo.ru/ff0

d4ddo
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https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[IpencraBurenu
KHCIOT (YPOK —

but6mmoreka [IOK

28 |yueHHuecKas https://m.edsoo.ru/ff0

KOH(EPECHIIHS) d4ddo

OcHoOBaHUsI. bu6nmoreka [IOK
29 [IpencraButenu https://m.edsoo.ru/ff0

OCHOBAaHUU d50d2

Comu bu6nmoreka [IOK
30 https://m.edsoo.ru/ff0

d4ddo

[IpencraBurenu

couieit (ypok — bubnmnoreka HOK
31 yyeHuueckas https://m.edsoo.ru/ff0

KOH(EPCHIIHS) d4f42

Kaccudpukanus bubnmnoreka HOK
32 |HeopraHWYECKHX https://m.edsoo.ru/ff0

BELIECTB d542e

KontponbHas

pabota Ne 2

«OCHOBHBIE KJIaCChI bubmuorexa [JOK
33 |HeopraHUYECKHX https://m.edsoo.ru/ff0

COCITMHECHU I d55a0

AHanu3

KOHTPOJIBHOU

paboTHI. bubnmnoreka [JOK
34 [lonBeneHue UTOTOB https://m.edsoo.ru/ff0

yaeOHOro roja

d5708

OBILEE
KOJIMYECTBO

34
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

YUYEBHO-METOJIMYECKOE OBECTIEYUEHME  OBPA3OBATEJIbHOI'O
[IPOLIECCA

OosazamenvHble yueOHble Mamepuaivl 01 yUeHUuKa

VYuebuuk Xumus. BBogublil Kype, 7 Kiacc: y4yeOHUK it 001meo0pa3oBaTeIbHBIX
yupexaenuii/ O.C. I'abpuensu, N.I'. Octpoymos, C.A. CnagkoB M.: [Ipoda, 2020.

Memoouueckue mamepuansl 014 yuumens

Xumus 7 knacc. TeTpanpb s 1a00paTOPHBIX OINMBITOB U MTPAKTUYECKUX PA0OOT. /I"abpueissH
0.C., OctpoymoB O.I'., Akcénona 1.B.

Hudghposwvie oopazoeamenvhsle pecypcol u pecypcovl cemu uHmepHem

1.

2.
3.
4

[{udpossie nadopatopun Releon kommaekT «Xumus»
Ludpossie nadoparopuu Releon kommuekT «Dxonorus»
http://fcior.edu.ru/

http://school-collection.edu.ru/
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