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HOACHUTEJBHASA 3AIINCKA

[Iporpamma BHEYpPOYHOW NEATETHHOCTH TIO XHMHU Ha yYPOBHE OCHOBHOTO
oOmiero oOpa3oBaHUs COCTaBJIEHa Ha OCHOBE TpeOOBaHWII K pe3ylbTaram
OCBOCHMSI OCHOBHOM 00pa3oBaTelbHONM MPOTPaMMbl  OCHOBHOTO  OOIIEro
oOpazoBanusi, npeactaBieHHbx B DI'OC 00O, a Takxe Ha OcHOBE (penepanbHOM
paboueii TporpaMMbl BOCHUTAaHUS HU C YYETOM KOHIICIIIMK MPEMOAaBaHUS
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepannm.

3HaHWEe XHMHH CIY>KUT OCHOBOM it (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromierocs, ero MpeACTaBICHU O MaTepuaIbHOM EIMHCTBE MHUpPA, BAKHYIO
posib WrpaioT (GopMuUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUd M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O IMYTSAX PEIICHHS TI00aTbHBIX
npo0seM YCTOMYMBOIO PAa3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

W3yuenne BHEYPOUHOU IEATEITLHOCTH TI0 XUMUHU:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpoOBaHUs KYJIbTYpPhI JIMYHOCTH, €€ 00111el U PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
OOy4Jarommxcsi, HABBIKOB WX CAMOCTOSTEIHHOW Y4COHOW  JIESITEIBHOCTH,
DKCIIEPUMCHTATIBLHBIX M HCCICAOBATCIBCKAX YMEHHUN, HEOOXOMWMBIX Kak B
MOBCETHEBHOM KM3HU, TaK U B TPO(PECCHOHAIBHOMN JESITENBHOCTH;

3HAKOMHUT CO CHEeU(UKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIfA/Ia HA €IUHCTBO MPUPOJIBI U YEIIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
9TanoM B (OPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;

criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIa/l B IKOJIOTHYECKOE
oOpa3oBaHue 00yJarOUUXCsl.

CtpykTypa coaepxkaHusl IpOrpaMMbl c(hOPMHUPOBAHA Ha OCHOBE CHCTEMHOTO
noaxona Kk €€ m3ydyeHuro. ColepkaHue CKIAIbIBACTCS M3 CUCTEMBI MOHATHH O
XUMUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI MTOHATUH O XMMHYECKOW PEaKIIUH.
O6e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BAaHBI MO MPHUHIIUITY MOCIEI0BATEIHLHOTO
pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUECKUX MPEACTABICHUI Pa3HOTO YPOBHS:

— Ilepuomnueckoro 3akona J{. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XWMUU;

— YYEHHUS O CTPOSHUHU aTOMa M XUMUYICCKOH CBSI3H;

—TIPEACTABICHU 00 DJICKTPOJIMTHYECKONW JTUCCOIMAIIMM  BEIIECTB B
pacTBOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMITUPHUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJHOTO



YPOBHSI K JPyromy, BBITONHsS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TIOTyUCHUS
U3y4aeMbIX BEILECTB.

[Ipy wu3yyeHMH XUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKkH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIESITEIbHOCTH YEJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (DOPMHPOBAHUHM CHUCTEMBl XHUMHUECKHUX
3HAHUN — BaKHEHIIMX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX MOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHUIT MHMpPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B
OpUOOIIEHUM K HAy4YHbIM METOJaM I[IO3HAaHWS TPU U3YYCHUH BEIIECTB M
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM TpaBUJ 0€30MacHOr0 oOOpalleHHsl C BELIeCTBAaMH B
IIOBCEHEBHOM KU3HU.

[{enu BHEYpOUHOH AEATETHHOCTH:

— (¢GOpMHpOBaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHSITHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTb OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIICHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHUe YCI0BUM, CITIOCOOCTBYIONIUX MPHOOPETEHUIO O0YyJIarOIMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETHHOCTH, TMO3HAHUS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUIOB JICATCIHHOCTH;

— (opmupoBanue oOmeNd (QYHKIIMOHATILHOW M  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3yYECHUH
XUMUHU, TPUMCHATh WX TMPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢dopMmupoBaHue y OOy4YalOMIMXCA T'yMAaHUCTHYECKUX OTHOIICHUM,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWA MJI1 BBIPAOOTKH IKOJOTHYECKHU
11e71Ieco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEU IPUPOLHOUN CPEBIL;

— pa3BUTHE MOTUBAllMU K OOYYEHMIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGUiIsl M HAMPABIEHHOCTH JaIbHEHIIIETO
oOy4eHus.



COJIEP)KAHUE KYPCA BHEYPOYHOM JESTEJIBbHOCTH C
YKA3AHUEM ®OPM OPI'AHU3AIIMU U BUJAOB AEATEJBHOCTMN.

PA3JIEJI 1 BELIECTBO (2 uaca)

[Tepuoauueckuit 3aK0H ¥ IEPUOIUYECKAs CUCTEMa XUMUYECKUX 351eMeHToB JI1.
MenneneeBa. I pynnol u nepuoowvt nepuoouyeckou cucmemvl. Duzuueckuti CMoulcil
NOPOKOBO20 HOMEPA XUMUYECKO20 dNeMeHmMA. 3aKOHOMEPHOCMU U3MEHEeHUs]
CBOUCMB IJIEMEHMO8 U UX COeOUHEHULL 8 CB53U C NOJONCEHUEM 8 NePUOOUUECKOU
cucmeme XUMUYeCKUx 31emMeHmos. Xapakmepucmuxa XumMuveckux c8otcmas
97IeMEeHMO8 2/IAGHBIX NOOSPYNN U NEPUOOUUHOCHb UX UBMEHEHUSL 8 C8eme
9NIeKMpPoOHHO20 cmpoerus amoma. Oowas xapakmepucmuka 31eMeHma Ha 0OCHOBe
€20 noJodicenus 8 nepuooudeckou cucmeme /{. U. Menoeneesa.

CrtpoeHue BenecTB. Xumuueckas c653b; KOBALEHMHAs (NOJIAPHAS U
HEeNoNAPHASL), UOHHAS, Memaliuyeckas. Xumuieckas cés3b amomos.
Kosanenmnas cesazo u mexanusm eé oopaszosanus. llonapuas u nenonsipHas
Kosanenmuas cea3b. Ceoucmea Ko8aNeHmMHOU C8A3U. DIeKMpPOHHbIE U
cmpykmypHule ¢hopmynvl seujecms. Honnas ces3b u mexanusm eé 0opazoe8aHusl.
Ceoticmea uonos. Memannuueckas cés3b.

[TpakTrdeckoe 3ansTre. CocTaBiaeHUE YJICKTPOHHBIX U CTPYKTYPHBIX (OpPMYII
BCIILIECTB.

BaneHTHOCTh XMMHYECKUX 3JIEMEHTOB. CTEIICHb OKMCIICHUSI XUMHUYCCKUX
AJIIEMEHTOB. Banenmuvie 21ekmponvl. Barenmnocms. Banenmuvle 603moxcHocmu
amomos. Cmenenvb OKUCIeHus.

[IpakTrueckoe 3ansitue. CocTaBiICHUE AJIEKTPOHHBIX U CTPYKTYPHBIX (OpMYIT
BEIIIECTB.

[IpocTeie u cioxHbie BemecTBa. OCHOBHBIC KJIACChl HEOPTaHUYECKUX BEIIECTB.
Homenknamypa neopeanuueckux coeounenui. Knaccuguxayus eewyecms:
npocmoie U CL0MHCHbLE, Memanivl U Hememasnvl. Knaccuguxkayus neopeanuiueckux
sewyecms, ux cenemudeckas cesa3v. Homenxnamypa, xnaccuguxayus okcuoos,
Kucaom, cojieti U OCHOBAHUIL.

Pabora ¢ TpeHUPOBOYHBIMH TECTAMHU I10 TEME.
PA3JIEJ 2 XUMHNYECKAS PEAKIIUA (3 yaca)

XuUMHUECKas peakius. Ycnosus u npu3Haku npomexKaHus XumMuieckux peakyutl.
Xumuueckue ypasnenus. CoxpaneHue mMaccol 8euecmes npu XUMUYECKUX peaKyusix.
Dusuueckue u xumuuecxue senenus. Cpagnenue npuzHaKos QuaudecKux u
Xumuyeckux senenutl. Hanucanue ypasnenue xumuueckux peaxkyutl, paccmaro8Kka
K03¢huyuenmos.

Knaccudukanust XuMU4eCKUX Peakivil o pa3IMYHbIM MPU3HAKAM: YUCTY U
COCMagy UCXOOHBIX U NOJYUEHHBIX BeUleCmB, USMEHEeHUIO CmeneHell OKUCIEeHUs
XUMUYECKUX DTIeMEHMO8, NO2NOUJEHUIO U BbIOETIeHUI0 IHEPSUU.

Paznuunvie knaccugpukayuu xumuueckux peakyuti, npumepbi.



OKUCAUTENBLHO-BOCCTAHOBUTEINbHBIE peakiuu. Oxuciumens u
soccmanosumens. lIpoyeccol okucnenus u eoccmanosaenus. Cocmaenenue
ypaeuenuti OBP: memoo snekmponnoco bananca u memoo noaypeaxyuti (WOHHO-
9NIeKMPOHHBIL MEMOO).

IIpakmuuecxoe 3anamue. Cocmaenenue ypagrnenuti OBP memooom 31eKmpoHHO20
bananca u Mmemooom nojiypeakyui. YnpasicHenue Ha cocmasieHue YpagHeHUll

OKUCTUMENbHO-80CCMAHOBUMENbHBIX PEaKYUl.

PA3JIEJ 3 SJIEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOMN
XUMMUHU (8 yacoB)

XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB METAINIOB M HEMETAJUIOB. Xumuyeckue
CB0UCMBA NPOCMBIX GEULECMBE-MEMATNI08 WETIOUHBIX U WEeTIOUHO3EMENbHBIX
Memannos, anomuus, xcenesa. Oowas xapakmepucmuxa Memaios.
Pacnonoorcenue memannos 6 Ilepuoouueckoii cucmeme J[.U. Menoeneesa,
U3MEHeHUe UX C8OUCME N0 NePUOOaM U pYyNnam. INeKmpoxXumMuieckull pso
HanpsiceHusi Memanios. Xumuueckue ceoucmaea Memanios. Xapakmepucmuku
WENIOYHBIX U UEeTIOUHO3EMENbHBIX MEeMANN08, AIOMUNHUS, JHcele3d. Xumuyeckue
CBOLCMBA NPOCMbBIX BEUeCMB-HEMEMANN08. 8000P00d, KUCIOPOOd, 2al02EeHO8,
cepwl, asoma, pocopa, yenepooa, kpemnus. Obuas xapakmepucmura
Hememannos. Pacnonoowcenue memannos 6 Ilepuoouuecxou cucmeme /1.1,
Menoeneesa, uzmenenue ux c60UCmMs8 o NEPUOOam U epynnam. Xumuyeckue
c80lCmMEa HemMemanos. Xapakmepucmuku 8000pooa, KUCI0poOd, 2a02eH08,
cepul, azoma, hocghopa, yenepooa, Kpemuusi U ux coeOuHeHutl.

XUMUYECKHE CBONCTBA CIIOKHBIX BEIIECTB. Xumuueckue coucmea OKCuoos:
OCHOBHbIX, ampomepHbvlx, Kuciomuwvlx. Homenxknamypa, knaccuguxayus,
Xumuueckue ce0uUCmea u cnocobbl NOLYYeHUst OKCUOOS.

XuMu4eckue CBOMCTBa OCHOBaHUM. Homenknamypa, kiaccugurayus,
Xumuieckue c8ouUcCmeaa u cnocoobl NOJLYYeHUss OCHOBAHULL.

XUMHUYECKHE CBOMCTBA KUCTOT. Homenkniamypa, Kiaccugpukayus, Xumuyeckue
C80UCMEa U cnocobbl NOJIYYeHUs KUCTOM.

XUMHUYECKHE CBOMCTBA cojielt (cpeauux). Homenxnamypa, knaccuguxayus,
Xumuieckue ceouUcmea u cnocoobl NOJyYeHUs Coell.

PaboTa ¢ TpeHUPOBOYHBIMH TECTAMH.

B3anMoCBsA3b pa3aMYHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB.
[I'enemuueckas césa3b MedHcoy Kiaccamu HeopeaHuiyecKux coeoOuHeHull.
lIpakmuueckas paboma. Bvlnonnenue ynpasxcueHuti Ha yenoyxky npeepaujeHu.

PA3SAEJI 4 METO/AbI IIO3SHAHHWSA BEIIIECTB U XUMHNYECKUX
ABJIEHUMN.
IKCIIEPUMEHTAJIBHBIE OCHOBbBI XUMHMU (3 yacoB)
[IpaBuna 6e3omacHol pabOTHI B MIKOJIBbHOM J1abopatopun. JlabopamopHas nocyoa
u obopyodosanue. Pazoenenue cmecetl u ouucmka eewgecms. Ilpucomosnenue
pacmeopos. Onpedenenue xapakmepa cpeobl pacmeopa KUCI0m U ujeioyell ¢



nOMOWbIO UHOUKamopos. Kauecmeennvie peakyuu na uonst 8 pacmeope (X10puo-
,cynvgam-, KapOOHAM-UOHBL, UOH AMMOHUSL).

[Tomyuenue ra3000pa3HbIX BEHIECTB. KauecmeenHvle peakyuu Ha 2a3000pastvie
sewecmsa (KUciopoo, 6000po0, YeleKUCbll 2a3, AMMUAK).
Buviyucnenue konuwecmsa euecmed, Maccol Uil 00vema seujecmsa no
KOJUYeCmay 8euecmaad, macce uiu 06vemy 00H020 U3 peazenmos i npooyKmoa
peaxyuu.

PA3JIEJI 5§ XUMUSA U )KU3HD (1 gac)

[TpoGaembI 6€301MacHOTO UCITOIH30BAHUS BEIIECTB U XUMUYCCKUX PEAKITUH B

MOBCEIHEBHOM JKU3HU. XuMuueckoe 3azpssHenue oKpyxicaroujeli cpeobvl U e2o

nocieo0cmaeus.
IMNJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS [IIPOI'PAMMDBI

BHEYPOYHOMH JESATEJBbHOCTHU

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O OOIIEro
oOpa3oBaHus JOCTHUTalOTCS B XOJ€ OOyYeHHs XMMUU B €IUHCTBE Y4EOHOH H
BOCIIUTATEIbHON AESATENBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUNCKUMU
COLIMOKYJIbTYPHBIMA UM JYXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATBIMU B
o0liecTBe MNpaBWIaMM M HOPMAaMH TOBEICHHMS M CIIOCOOCTBYIOT IIpoleccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYaIOIIHUXCS.

JIMYHOCTHBIE  pe3yNbTAaThl  OTPAXalT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IMO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacIIMpEeHNE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HAacJeIHi0, MOHMMAHMsS 3HAYEHUs XUMUYECKOHM HAyKH B JKU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEpPHOUM WH(pOpMAIME o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 00ILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIEIOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHIAX
NeATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH IMpPU
BBINIOJIHEHUHU YYEeOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE IIOBEJEHUE U IIOCTYNKM CBOMX TOBApHILEd C NO3ULUHU
HPaBCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBUI MOCTYIKOB;



3) HEHHOCTH HAYYHOT 0 MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEICTABIECHUS O BELIECTBE M XMMUYECKOM pEaKIiuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO pPa3BUTUS HAYKH W COCTAaBIIAIOIINE
OCHOBY I TIOHUMaHUsl CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI TMPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C
MIPUPOIHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAIIPABJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHMM IO
XUMHUHM, HEOOXOJMMBIE i1 OOBSICHEHUS HAOJIOMaeMbIX MPOILECCOB U SIBJICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKOM KyJIbTYphl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATypOi, MOCTYMHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U IO3HAaHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K  CcaMOOOpa30BaHUIO, MPOEKTHOW U HUCCIIENOBATEIbCKOM
JeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIECHHOCTH M YPOBHS OOy4YeHUS B
JlaTbHEHIIEeM;

4) popMHupPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [IEHHOCTHU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370pOBBI 00pa3 KW3HMU, OCO3HAHUE TMOCIEACTBUNA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Jsl, HAPKOTUKOB, KypEeHUs),
HEOOXOAMMOCTA COOJIOJIEHHs TpaBui OE€30MacCHOCTH IMpU  OOpallleHHH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpeC K NPaKTUYECKOMY U3YUYeHHIO ITpodeccuii u Tpyda pa3InyHoOro posa,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IMPUMEHEHUs TMpPEJAMETHBIX 3HAHUW N0 XUMHUH, OCO3HAHHBIA BBIOOP
VHIMBHUIYaJIbHON TPAaeKTOPUH MPOJOJIKEHHsSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMmHON NpohecCUOHATBHON AESTENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalTUPOBATHCS B MPO(ECCUOHANTBHON CPEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIECO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emile, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJ O€30MaCHOTO MOBEACHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JTIOEH;

CHOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJydaeMble NMPU MU3yUYEHUU XUMUH, IS
pelIeHus 3a1a4, CBA3AHHBIX C OKPYKAIOIIEH MPUPOJIHON CPENOU, ISl [OBBILICHUS



YPOBHSI  OKOJIOTUYECKOW  KYJBTYpPBI, OCO3HAHHUS TJ00aTbHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEeM W IMyTeH WX peIIeHUs MOCPEACTBOM METOAOB XUMUH,
JKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHMKATUBHOU M COIMAJIBHOM TTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe wmeranpenMETHBIX pEe3yJIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PECHHS OOIIEHAYyYHBIE TOHATUS (3aKOH, TEOpHS,
MPUHIINI, TUTIOTEe3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYyroe.), KOTOphIe
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX IpEeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHUW W3 3THX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEITOCTHOMN
HAay4YHOW KapTHUHE MHUpPA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpHIE oOecneunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JICSITCIBHOCTH.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIC AeiiCTBUS

ba3oBble Jilornueckue JaeiicTBUA:

YMEHUSI HCIOJb30BATh MNPUEMBI JIOTUYECKOTO MBIIUICHUS MNPU OCBOEHUH
3HAHUM: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATUM (BBIACISITH UX XapaKTEPHBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIIOJIb30BaTh
MOHATUS JIJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUH JJIsl KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEaKIIHi,
yCTaHaBJIMBATh MPHUYMHHO-CJICICTBEHHBIE CBS3M MEXKIYy OOBEKTaMH H3Yy4YCHHS,
CTPOMUTH JIOTHUUECKHUE PaCCyXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHBIC, [0 aHAJIOTHN),
JIeJIaTh BBIBOJBI M 3aKIIOUYCHUS,

YyMEHHUE TMPUMEHSITh B TIpoIecce TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIN, UCTIOJb3yEMbIE B XUMUU,
peoOpa3oBbIBATH MIMPOKO IMPUMEHSIEMbIC B XMMUU MOJCIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTAa), XHMHUYecKas (opMmylia W YpaBHCHHUE
XUMHUYECKON peakluy — NpU PEIICeHUH y4eOHO-TIO3HABATEIbHBIX 3aj]la4, C YYETOM
ATUX MOJEIBHBIX MPEACTABJICHUN BBIABIATH U XAPAKTEPU30BATH CYIIECTBECHHBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUHS B H3yYAEMbIX MPOLIECCAX U SBJICHUSX.

Ba3oBbIe ucciaeaoBarejbCKHe AeHCTBUA.

YMEHHUE MCIOJb30BATh IMOCTABJICHHBIE BOMPOCHI B KAa4€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadeCTBE OCHOBBI JJI1 (POPMHPOBAHHMS THIIOTE3BI 10
ITPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYK/ICHUN;

MPUOOpPETEHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMeHHe HaOIwaaTh 3a XOJ0M Mpoliecca,



CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, GOpMyIUpOBaTh 00OOIICHUS U
BBIBO/IBI 10 PE3yJIbTaTaM MPOBENEHHOIO OMNbITA, HCCIEAOBAHUS, COCTABIIATh OTUET
O MPOJIETTaHHOM padore.

Pa6ora ¢ undpopmanmeii:

yYMEHHME BbIOMpaTh, AHAIW3UPOBATH W HMHTEPIPETUPOBATH HH(POPMALIUIO
pa3IMYHBIX BUIOB U (DOPM MpeACTaBICHUS, MOTYyIaeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(HayyHO-TIONyJIApHAs JMUTEpaTypa XUMHUYECKOIO COJEpXkaHUsS, CIPABOYHBIC
nocobust, pecypcbl VHTepHeTa), KPUTUYECKH OLEHUBATh INPOTHUBOPEUMBYIO U
HEJ0CTOBEPHYIO MHPOPMALIHIO;

YMEHHE MPUMEHATh PA3IUYHbIE METOJbI M 3allpOChl MPU IOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABAaTEIbHBIX 337a4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBbITA B
o0nacTi MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOI aKTUBHOTO MCIIOJIb30BAHMS PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATEILHO BBIOMPATh ONTUMANBbHYIO (DOpMY IIpeACTaBICHUS HHPOpMALUU U
WUTIOCTPUPOBATh PpEIIAEMblE 3aJayl HECIOXHBIMU CXEMaMH, JharpamMaMu,
apyrumu popmMamu rpauKi U KX KOMOMHALUSAMY;

YMEHHME HCIIOJIb30BaTh M AaHAIM3UPOBAaTh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHUE OKPY>KAIOLIEH NpPUPOIHON
Cpellbl.

KoMMyHHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHUSI 3a/laBaTh BOMPOCHI (B XoJe Jauanora W (Wiu) JUCKYCCHM) TIO
CyHmlecTBYy  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBAaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJICTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IO3HABATEIbHOU
JNEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XHMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEIbHOM M MCCIEOBAaTEIbCKOM  ACSATENBHOCTH  MpPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIWHAIUS
COBMECTHBIX JICUCTBHUM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U



IIO3HABATENBbHBIX 33/1a4, CaMOCTOATENIBHO COCTABIATh WIH KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEWUCTBUM IIPU  BBINOJHEHUM 33JaHAW C YYETOM
MOJIYYEHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOI'O pPE3yJIbTaTa 3asBJICHHOM LEIH, YMEHHE
MCITOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IIPEIAracMbIe€ B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEp)KaHUs, YCTAHOBJIIGHHOTO JIaHHOM pabodeil mporpaMMoM, BBIJIEISIOT:
OCBOEHHBbIE OOYYaIOLUIMMUCS HAy4yHblE€ 3HAHUSA, YMEHUS U CIOCOOBI JEHCTBUM,
cuenu@uueckue s NpeaIMeTHOW obmactu «XUMHS», BUIBI ACSITEIBHOCTU IO
NOJIYy4YEHUI0 HOBOTO 3HAaHMUsS, €ro WHTEpHpeTanuy, NOpeoOpa3oBaHUIO U
NPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAILUSX.

K koniy oOyueHus B 9 Kiacce npeMeTHbIE pe3ysIbTaTbl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIUXCSl YMEHHI:
- pAacKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHATHI: XUMUYECKUM JIIEMEHT,
aToM, MOJIEKYJa, MOH, KaTUOH, aHHOH, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTEIEHb OKHUCIICHHUS, XUMHYECKas
peakuus, XUMUYECKas CBA3b, TEIJIOBOM 3PPEKT peaKI1K, MOJIb, MOJIIPHBINA O0BEM,
pacTBOp, JJIEKTPOJIUTHI, HENIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JAUCCOLMALNS,
peaklMi HOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMBbIe peakuuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE peakiuu,
OKHUCIIUTEIIb, BOCCTAHOBUTEIb, OKUCICHHE M BOCCTAHOBIICHHUE, aJUIOTPOIMS,
aM(pOTEpPHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAsl, HOHHAs, METaJLTUYEeCKas),
KpUCTAJUINYECKasl pelIETKa, KOPPO3Usl METAJUIOB, CIUIABbI, CKOPOCTh XMMUYECKOU
peakiuu, npeaenbHo nonyctuMas konuentpauuns [IIK BemecTsa;
- WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITUU U IPUMEHSTh
9TU IOHATHS IIPU ONUCAHUU BEILECTB U UX NPEBPALICHUM;
- HCIIOJIb30BAaTh XMMHUYECKYI0 CUMBOJIUKY I COCTaBJIEHUS (POPMYJI BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
- OINpENENATh BAJICHTHOCTh W CTENEHb OKHCICHHS XHUMHUYECKHX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA, MIPUHAJIEKHOCTD BEIIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHUH 1o (opMysaM, BHJ XUMHUYECKOW CBsI3U (KOBaJECHTHas,
VWOHHAs, METAJUIMYECKasi) B HEOPraHWYECKUX COEAMHEHMSX, 3apsA] HOHA 10
XUMUYECKON (popmysie, xapakTep Cpelbl B BOAHBIX PacTBOPAaX HEOPTaHUYECKHX
COEMHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKU KOHKPETHOI'O BEILIECTBA;
- packpeiBath cMmbici [lepuoamueckoro 3akona JI. WM. MenngeneeBa wu
JEMOHCTPUPOBATh €0 MOHKMMAaHHUE: OIMUCHIBATh M XapaKTepU30BaTh TAOIUUHYIO
dopmy Ileproanueckoit cucTeMbl XHUMUYECKUX 3JIEMEHTOB: Pa3inyaTh MOHITHS
«riaBHas noArpynna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynna)», mansie u



Oonplllie TEpPUOAbl, COOTHOCUTH OO0O3HAYEHHUS, KOTOpbIE HMEITCA B
NEPUOANYECKON TabnuIEe, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB W 3apsAl sApa, oOILIee YHUCIO 3JIEKTPOHOB U
pacrpejiefieHde UX IO JIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOICTB JIEMEHTOB U MX COCJIMHEHUN B MpeEJesiax MallbIX MEpUOIOB
Y TJIABHBIX MOATPYIN C YYETOM CTPOCHHS UX aTOMOB;

- KJIaccu(uIUpPOBaTh XMMHYECKHE JIIEMEHTHI, HEOPTaHWYECKHE BEIECTBa,
XUMHUYECKUE peaklu (10 YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO
TerIoBoMy 3(h@eKxTy, MO0 HU3MEHEHHUI0 CTENEeHEH OKHUCICHHUS] XUMHYECKHX
AJIEMEHTOB);

- XapaKTepu30BaTh (OMHUCHIBATH) O0IIKE U CIIEHU(PUIECKUE XUMUIECKIE CBONCTBA
OPOCTBIX M CIOXHBIX  BEIIECTB, MOATBEPKJas OIUCAHWE IpUMEpaMu
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

- COCTaBJIATh YPAaBHEHMS JJIEKTPOJIMTUYECKON JHMCCOLUMALMNA KHCIIOT, IIEI0YEN U
COJIEH, TIOJIHBIE ¥ COKPAILIEHHBIE YPABHEHHSI pEaKI[Mii HOHHOTO 0OMEHA, YPaBHEHHUS
peakuuii, MOATBEPKIAIOIIUX CYIIECTBOBAHME TIE€HETUYECKOM CBA3UM MEXAY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

- pacKpblBaTh  CYIIHOCTh  OKHUCIIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKIUi
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OaiaHca ITUX PEeaKIHii;

- TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX PEBPALLECHUN B PA3JINYHBIX YCIOBUSAX;

- BBIYHCISATH OTHOCHUTEJIBHYIO MOJIEKYJSIDHYI0 M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COEAMHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE, NPOBOJAUTH PACUETHI M0 YPABHEHHUIO XUMHUYECKOH
peakuuu;

- coOJroJaTh MpaBujia IMOJIb30BAHUS XUMHUYECKOM MOCYJIOH W Jab0paTOpHBIM
0o0OpylOBaHUEM, a TaKke MpaBuiia 0OpallleHUsl C BEIIECTBAMU B COOTBETCTBHUHU C
WHCTPYKIIUSIMA 110 BBIMOJHEHUIO JTAOOPATOPHBIX XMMHYECKHX OIBITOB TIO
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKUCIIOTO Ta3a);
- MPOBOJUTH PEAKLUUH, NOATBEPKIAAIOIIUE KAYECTBEHHBI COCTAaB pPa3IUYHBIX
BEILECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUA-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THUIPOKCUI-HUOHBI, KaTUOHbI aMMOHHS M HOHBI
M3YYCHHBIX METAJUIOB, MPUCYTCTBYIONMINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHX
BEILECTB;

- MPUMEHSATH OCHOBHBIC OIEpPAlMU MBICIUTEIBHON AEATENBHOCTH — aHAIW3 WU
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHNWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIECTBEHHBIX CBA3€U — JUISI U3y4YEHUs] CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINM,
€CTECTBEHHO-HAYUYHbIE  METOJAbl IO3HAaHUS — HAONIOJICHHE, U3MEpPEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (peabHbIi U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

KoJa-Bo yacoB

dopma
T
n/ ema Bcero Teop. IIpaxkr. ;IPOBeHeH"
n
Jlekuus
1 BemiectBo 2 1 1 [TpakTuKym
Jlexusa
2 Xumuyeckas peakuusi 3 1 2 ITpakTukym
JJieMeHTapHbIe OCHOBBI Jlekuua
3 P . 8 3 5 [TpakTukym
HEOPraHU4eCcKoil XuMHH
MeToabl NO3HAHMS BelECTB. Jlexkuus
4 JKCcNepUMEHTAIbHbIE OCHOBBI 3 1 2 [TpakTukym
XUMUH
5 XHuMHUA ¥ )KU3Hb 1 - 1 [TpakTukym
uToro 17 6 11




IHOYPOYHOE INTAHUPOBAHHUE

Ne KosmmyecTBo yacos DJIeKTPOHHBIE IH(POBLIE
o/ Tema ypoka Becer  Konrpoabubl = IlpakTnyeckn  00pa3oBaTe/IbHbIe
Il 0 e padoThbl e padoThbl pecypcel
[Tepuoanueckuit
3aKOH H
[lepuonuueckas bubmumorexa [IOK
1 cucrema 1 0 0 https://m.edsoo.ru/00adb59
XUMUYECKUX e
3JIEMEHTOB
J.M.MenneneeBa
Knaccnduxarus bu6mmoreka [IOK
2 HEOPTaHHHCCKHX 1 0 1 https://m.edsoo.ru/00adb7e
BEILIECTB
2
Knaccnduxarus bu6mmoreka [IOK
3 ;gnggmx 1 0 1 gttps://m.edsoo.ru/OOadbac
Knaccudpukanus
XUMHYECKUX bu6mmoreka [IOK
4 peakIuii o 1 0 1 https://m.edsoo.ru/00adbcb
pa3IUYHBIM 0
MpU3HAKaM
5 SOI:/:;J;I:IZZJ;T;;BHH 1 0 0 bubnuorexa LIOK
https://m.edsoo.ru/00adcade
€ peakiuu
XuMHU4YecKue bu6mmoreka [IOK
6 CBOMCTBa MPOCTHIX 1 0 1 https://m.edso00.ru/00ae103
BEIIIECTB- METAIIJIOB e
XUMHYECKHUE
7 CBOMCTBA ITPOCTHIX 1 0 1 bubnmoreka [JOK
BEIIECTB- https://m.edsoo.ru/00addfe2
HEMETaJIOB
XuMuyeckue
CBOMCTBA IfI/ICJ'IOT u Butmorexa LOK
g-g |~ OCHOBAHMIE CRETE 1 0 1 https://m.eds00.ru/00add5d
Mpe/icTaBIeHH 00 8
AIEKTPOIUTUUECKO
¥ Iycconuanuu
XuMuyeckue
CBOMCTBA COJICH B bu6mmoreka [IOK
10 cBeTe 1 0 1 https://m.edsoo.ru/00add8b

npeACcTaBICHUN 00
AIEKTPOIUTHICCKO

2



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

W nucconuanuu

Mmoo bu6mmoreka [IOK
11 . 1 1 https://m.edsoo.ru/00add9d
THAPOJIN3E COJICH 4
I'enernmueckas
CBSI3b MEXKIY bu6mmoreka [IOK
12 KJ1accaMu 1 0 https://m.edsoo.ru/00ad9a5
HEOPTraHUYECKUX 0
COCIMHEHM I
O60061eHue u bubnmoreka [JOK
13 CHCTEMATU3ALIHS 1 0 https://m.edso0.ru/00addd1
3HAHUI 2
14 Xumuyeckas 1 1 bu6mmoreka [IOK
naboparopusi https://m.edso0.ru/00ae3f50
KauecTBeHHbIC bubmuorexa [JOK
15  peaknuu 1 1 https://m.edsoo.ru/00ade64
a
IIpoBenenue bubnuoreka [IOK
pacycToB Ha OCHOBC https://m.edsoo.ru/00adec8a
16  YPaBHCHHH peakimi 1 0 Bbubmoreka LIOK
https://m.edsoo.ru/00ael75
0
XUMHS U )KU3Hb bu6mmoreka [JOK
17 1 1 https://m.edsoo.ru/00ae427
0
OBIIEE KOJIMYECTBO
YACOB IIO 17 11

[MPOT'PAMME



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» Xumus, 8 kinacc/ Kysnernosa H.E., Tutoa U.M., I'apa H.H., AxiimonepHoe o6111ecTBO
«3natensctBO «IIpocBenienue»

» Xumus, 9 knacc/ ,Kysnenoa H.E., Tutoa U.M., I'apa H.H. AxuimonepHoe o6111ecTBO
«3narensctBO «lIpocBenieHne»

Ilepnonnueckas cucrema XxuMuieckux anemMenToB /.M. Menneneena;

PacTBOpUMOCTBH KMCIIOT, OCHOBAHUM U COJIEH B BOJIE;

PHII AKTHBHOCTHU MCTAJIJIOB

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

bubmmoreka IIOK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmoreka [IOK



