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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs COCTABJICHA HAa OCHOBE TpeOOBaHUU K
pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTENbHOW MPOrpamMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs, MPEACTaBICHHBIX B
dI'OC 00O, a Takxe Ha ocHOBE (penepanbHO paboyeil mporpaMMbl BOCIUTAHUS U C YUETOM KOHIIETIUHU MPENo aBaHus
y4eOHOro npeamera «XuMus» B o0pazoBaTesibHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo xuMuM Ja€T TMPEACTABICHHE O IEsAX, OOmed cTparerun oOydeHHUs, BOCIHUTAHUS W Pa3BUTHUS
oOydJaronmxcst CpeJCTBaMU y4eOHOTO TPEIMETa, YyCTaHAaBIMBAaET o00s3aTEIbHOE MPEIMETHOE  COJIepKaHUe,
peaycMaTPUBAET PACHPENEIICHHE €ro Mo KilaccaM U CTPYKTYpUPOBAHHE IO pa3lieslaM U TeMaM MPOrpaMMbl 10 XUMUH,
ONpE/ICISIET KOJWYECTBEHHBIE M KAYECTBEHHBIC XApAKTEPUCTUKHU COJCPKaHUS, PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTD
U3YUYEHUS] XUMUHU C YYETOM MEKIPEAMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTUKM Y4e€OHOIO MpOIecca, BO3PACTHBIX
0COOEHHOCTE O00y4aroluXcs, ONpEeAeNsieT BO3MOXKHOCTH MpeaMera il pealn3aluuud TpeOOBaHMW K pE3ysbTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTebHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, a TakKe TpeOOBaHUM K
pe3ynbpTaTaM OOy4YeHHsS] XMMHUU Ha YPOBHE IIeJIel M3y4eHHs TpEeIMETa W OCHOBHBIX BHUJOB y4eOHO-TTO3HABATEILHOMN
NEeATEIbHOCTH 00YYaIOLIErocs 0 OCBOCHUIO y4eOHOTO COJIepKaHUsI.

3HaHUWE XUMHM CIIY)KUT OCHOBOM it (DOPMHPOBAHUST MHUPOBO33PEHHUS OOYYArOLIErocsi, €ro MpeCTaBICHUN o
MaTepHaJIbHOM €IMHCTBE MUPA, BAXKHYIO POJb UTPAOT (HOpPMHUpPYyEMbIe XUMHEH TPEICTAaBICHUS O B3aWMOIPEBPAIICHUSIX
PHEPruM U 00 HBOJIOIMHM BEHIECTB B MPUPOJE, O MYTIX pEHICHUS IOOANBHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHSA
YEJI0BEUECTBA — CHIPHEBOM, IHEPTETUICCKOM, MUIIIEBON U IKOJIOTHYECKON 0€30M1aCHOCTH, MPOOJIeM 3IpaBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET peaau3aiiii BO3MOKHOCTEH JJIsi caMOpa3BUTHS U (POPMHUPOBAHUSL KYJIbTYpPbl JIMYHOCTH, €€ 0OIIel u
GyHKIIMOHATFHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH OOyYaronIuXxcsi, HaBBIKOB HX
CaMOCTOSITEJIbHOW yUeOHOW AESATEIbHOCTH, SKCIIEPUMEHTAIBHBIX W HMCCIIEAOBATEIBCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM €SI TEIbHOCTH;



3HaKOMUT CO CTeUr(UKON HAYYHOTO MBILIUICHHUS, 3aKJIabIBAET OCHOBBI 1IETIOCTHOTO B3TJIsi[a HA €IUHCTBO MPHUPOIBI
Y 4eJIOBEKA, SBJISIETCSI OTBETCTBEHHBIM 3TAIllOM B ()OPMUPOBAHUH €CTECTBEHHO-HAYYHOW IPAMOTHOCTH O0y4YarOIIUXCS;

CI0cOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K IPUPOJIE, K YETOBEKY,
BHOCHUT CBOU BKJIaJ] B 9KOJIOTHYECKOE 00pa3oBaHuE O0YHAIOITUXCS.

JlanHble HampaBjeHUST B OOYyYEHHM XMMHHM OOECHedMBAIOTCA CHEHU(UKON coaepxaHusi y4yeOHOro mpeameTa,
KOTOPBIN SIBIISICTCSl MENAarorHuyecku aJanTHPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKH XUMHUHU Ha OMpEAeNEHHOM dSTamne e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIET0 0Opa30BaHUs OPUEHTHPOBAH HA OCBOEHHE OOYYAIOLIUMUCS CHCTEMBI
IIEPBOHAYAJIBHBIX IIOHATHM XUMHUH, OCHOB HEOPIaHMYECKOM XMMHUU U HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX ITOHATHUN
OpraHUYECKON XUMUHU.

CrpykTypa conep:KaHusi NpOrpaMMbl MO0 XMUMHH C(OPMUpOBaHA Ha OCHOBE CHCTEMHOIO MOJAXO0/a K €€ H3YyYEHHIO.
ConepxaHue CKIAABIBAETCS W3 CHCTEMBI NOHATUHA O XMMHYECKOM DJJIEMEHTE M BEIIECTBE W CHCTEMBI IOHATHHA O
XUMHUYECKOH peakunu. O0e 3T CUCTEMBI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIUITY MOCIEA0BATEIBHOIO PA3BUTHS 3HAHUN
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUMN Pa3HOTO YPOBHS:

— ATOMHO-MOJIEKYJISIPHOTO YYE€HMS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4EHMS O CTPOCHHUM aTOMa U XUMHUYECKOH CBSI3H;

— MPEACTABICHUHN 00 3JIEKTPOIUTHUECKON TUCCOIMAIIMU BEILIECTB B pPACTBOPAX.

TeopeTnueckue 3HaHUSA pPAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX U OCMBICIEHHBIX (DaKTOB,
pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BBIMOJHAA (DYHKIHMU OOBSICHEHHUS W HMPOrHO3UPOBAHMS
CBOWCTB, CTPOCHHS M BO3MOKHOCTEN MPAKTUYECKOTO NPUMEHEHHUSI U TIOJIYYEHUSI N3y4YaeMbIX BEILIECTB.

OcBoeHue nporpaMMbl MO XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMUYECKOW COCTaBISIOIIEH
Hay4YHOM KapTHHBI MUpa B JIOTUKE €€ CHCTEMHOW IPUPOJBI, LIEHHOCTHOIO OTHOLICHUS K HAyYHOMY 3HAHMIO U METOJaM
No3HaHUs B Hayke. M3yueHHe XUMUU MPOUCXOIUT C MPUBJICUCHUEM 3HAHUN U3 paHee M3yYEHHBIX YYEOHBIX MPEAMETOB:
«Oxpyxatomuii Mupy», «buonorus. 5—7 knaccb» U «duzuka. 7 Kiace».

[Ipy M3ydeHnn XMMUU MPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHMUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOTO
€CTECTBO3HAHUSI, TPAKTUYECKON JEATEIIbHOCTH YEJIOBEKA M KaK OJIHOrO0 M3 KOMIIOHEHTOB MHPOBOHM KYJIBTYphl. 3ajada



y4eOHOTO MpeaMETa COCTOUT B (POPMUPOBAHUH CUCTEMbBI XUMHUYECKUX 3HAHUA — BOKHEHIHMX (PaKTOB, MOHATUH, 3aKOHOB
U TEOPETHUYECKUX TMOJIOKEHUH, TOCTYIMHBIX 0000ICHIIT MUPOBO33PEHUECKOTO XapaKTepa, s3bIka HAyKH, B MPUOOIICHUH K
HAyYHBIM METOJAaM TO3HAaHUS TPH H3YUYCHWHM BEIMIECTB M XWMHUYECKHX peakiuid, B (OPMHUPOBAHWM W PA3BUTHH
MO3HABATENIbHBIX YMEHHM M UX NPUMEHEHUH B Y4eOHO-TO3HABATEIbHOW U Y4EOHO-HUCCIEAOBATEIIbCKOW ESITEIIbHOCTH,
OCBOCHHHU MPaBHII 0€30I1aCHOTO OOpallleHHsI C BEIlIECTBAMU B TOBCEAHEBHOM JKU3HHU.

[Tpu n3ydeHnn XMMHUM Ha yPOBHE OCHOBHOTO 0O0ITIero 00pa3oBaHUs BAXKHOE 3HAUCHUE TPUOOPEITH TaKue IeNH, KaK:

— (opmupoBaHHEe WHTEUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbBHOMY MPUHATHIO PEIICHUN, CIOCOOHOM aIaliTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOy4YeHHS Ha CHCTEMaTHYEeCKOe MPHUOOIIEHHE OO0ydyalolmuxcsi K CaMOCTOATEIbHOM
MO3HABATENILHOM JIeATeIbHOCTH, HAYYHBIM METO/IaM MO3HaHUS, (POPMHUPYIOIIUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUU;

— o0ecrieueHue yclIoBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS OTbITa Pa3HOOOPa3HOM JESITEIIbHOCTH,
MO3HAHUS W CaMOTIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIJIFOUEBBIX KOMIIETEHIMH), UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJIOB ACATEIBHOCTH;

— ¢opmupoBanue obmel (yHKIIMOHATLHON M €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCJIE YMEHUU OOBACHATH
U OIICHWBATh SBJICHUS OKPYIKAIOIIETO MHPA, UCTIOJB3Ys 3HAHUS U OIBIT, MOJYyYEHHbIC TIPU W3YYCHUU XUMHH, IPUMEHSTh
WX MPY PEIICHUH MPOOJIEM B MMOBCETHEBHOMN KU3HU U TPYIOBOM JIEATCILHOCTH;

— ¢opMupoBaHUE Y O0YYAIOMINXCS TYMAaHUCTUYECKUX OTHOIICHHM, TOHUMAHUS [IEHHOCTH XUMUYECKUX 3HAHUM IS
BBIPAOOTKHM IKOJIOTMYECKHU 11€J1I€CO00PA3HOro MOBEACHUS B OBITY M TPYJIOBOM JEATEILHOCTU B IEISAX COXPAHEHUSI CBOETO
3710pOBbS U OKPY’KAIOLIEH IPUPOAHOMN CPEbI;

—pa3BUTHE MOTHBAIMM K OOYyYEHHIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U CAMOBOCIHMTAaHUIO HAa OCHOBE YCBOCHUSI
00111eUeIOBEUeCKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY Tpoduis W HaNpPaBICHHOCTH JaJIbHEHIIIETO
00yueHus.

OO0miee 4nciIo 4acoB, OTBENEHHBIX I U3YYCHHS] XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs, COCTABISET
136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeJllelto), B 9 kiacce — 68 yacoB (2 yaca B HEJZIEIIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pPe3yJbTaThl OCBOCHHUSI IIPOTrpaMMBbl OCHOBHOTO OOIIEro oOpa3oBaHUs JOCTHTAIOTCA B XOJ¢ OOy4eHUs
XUMHUHA B €IWHCTBE Y4ye€OHOM M BOCHHUTATEIBLHON IEATEIBHOCTH B COOTBETCTBHHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COITMOKYJIBTYPHBIMH W JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH, IPHHSATHIMA B OOIIECTBE IIpaBWJIaMH W HOPMaMH
MOBEJICHUS M CIOCOOCTBYIOT MPOIECCAM CAMOIIO3HAHUSI, CAMOPA3BUTHS U COITMATU3AIIMN O0YyYaIOIIUXCS.

JInyHOCTHBIE pE3yJbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIONIUMXCS PYKOBOJCTBOBATHCS CHCTEMON MO3UTHUBHBIX
IIEHHOCTHBIX OPUEHTAIIMI U PaCIIMPEHUE OIbITA JCSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1)maTpuoTN4ecKOro BOCIMTAHUA:

[IEHHOCTHOTO OTHOUIEHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY W HAyYHOMY HACJICAMIO, TTOHUMAHUS
3HAYCHUS XUMUYECKONW HAyKW B >KU3HU COBPEMEHHOI0 OOIEeCTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HMHQOpmMaluen o
MEePEOBbIX JOCTHXKEHUSX U OTKPBITUSX MUPOBOW M OTEUECTBEHHOW XMMUM, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00
YCTPOMCTBE MHpa U OOIIIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA:

MPECTABICHUS O COI[MATILHBIX HOpMaXxX M MPaBUJIaX MEKJIMYHOCTHBIX OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHOMN
KOMIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM, y4eOHOUMCCIIEA0BATEIbCKOM, TBOPUECKON U APYrUX BHJAX JESITEIHHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM JEATEIbHOCTH TIPHU BBITIOJHCHUHM YYEOHBIX, IMO3HABATEIBHBIX 3ajad,
BBITIOJIHGHUA XHMHYECKUX HKCIIEPUMEHTOB, CO3/IaHUUM Y4YEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIOHMMAHHIO H
B3aMMOTIOMOIIM B TMPOIIECCE ITOM y4eOHOW MESITeIbHOCTH, TOTOBHOCTH OIICHWBATh CBOE TMOBEJCHUE W MOCTYIKH CBOMX
TOBAPUILEH C MO3UITUU HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCTIEICTBUM MOCTYIKOB;

3)LlEeHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHUYECKHUE MPEJCTABICHUSI O BEUIECTBE U XHUMHUYECKOW pPEaKIMH, COOTBETCTBYIOIIUE COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U COCTABIIAIONIME OCHOBY JJI MOHMMAaHUS CYUIHOCTH HAYYHOU KapTHUHBI MUpPA, IPEACTaBICHUS



00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3AUMOCBS3SX UYEIOBEKa C MPHUPOJHON CpeAod, O POIH XUMHUH B
ITO3HAHUM ITUX 3aKOHOMEPHOCTEW;

MO3HaBaTEJIbHbIE MOTHBBI, HAMPABJICHHBIC HA TIOJyYEHUE HOBBIX 3HAHUU 10 XUMUU, HEOOXOIUMBIE AJI1 OOBSICHEHHS
Ha0JII0JaeMBIX IPOLIECCOB U SIBICHUMN, MO3HABATEIbHOW, MH()OPMALMOHHOW M YMTATENbCKOM KYJIbTYPBI, B TOM 4YHCIIE
HaBBIKOB CAMOCTOSATEIbHOW pabOThl C YYEOHBIMU TEKCTaMM, CHPABOYHOW JMUTEPATYpOW, AOCTYNHBIMH TEXHUYECKHMMHU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpPEC K OOYYEeHHI0O M TO3HAHUIO, JIOO03HATEIBbHOCTh, TOTOBHOCTH M CIOCOOHOCTh K CamMoO0Opa30BaHUIO,
IPOEKTHOM M HCCIEeN0BAaTENbCKONW NIEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpPY HAIpPaBIEHHOCTH M YpPOBHS OOy4YeHHs B
JTaJIbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHWE LEHHOCTH *W3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 3/0pOBBIA 00pa3
KU3HHU, OCO3HAHME MOCIEACTBUN W HENPUATHE BPEIHBIX MPUBBIYEK (YHNOTPEOJECHHS alIKOTOJs, HAPKOTHUKOB, KypeHUs),
HEOOXOMMOCTH COOIIOACHUS MpaBuil 0€30MaCHOCTU NpU OOpallleHUH ¢ XMMUYECKUMHU BEUIECTBAMH B OBITY U pEajbHOU
KU3HY;

S)Tpy10BOro BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY HM3y4YeHHIO mpodeccuid U Tpyda pa3IMuyHOTO POJa, YBAKEHHE K TPyAy M pe3yJbTaTaM
TPYJOBOM AEATENBHOCTH, B TOM YKCIIE HA OCHOBE MPHUMEHEHMS MPEIMETHBIX 3HAHUM MO XMMHH, OCO3HAHHBIA BBIOOP
WHAMBUIYAIbHON TPAaeKTOPUH MPOJOJIKEHUST 00pa30BaHUs ¢ y4ETOM JIMUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHENTHONW MpodecCHOHATbHON NEATENbHOCTH U Pa3BUTHS HEOOXOAMMBIX
YMEHUH, TOTOBHOCTb aJIalITUPOBATHLCS B MTPOPECCUOHATIBHOM CpeJIE;

6)3K0J10r14eCKOro BOCIIUTAHMS

HKOJIOTUYECKH 11e1ecO00pa3HOe OTHOLIEHUE K MPUPOIE KaK MCTOYHUKY >KM3HHU Ha 3eMiie, OCHOBE €€ CyIleCTBOBaHUS,
NOHMMaHHE IIEHHOCTH 3J0pOBOTO M 0€30MacHOro o0pas3a KHU3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
¢uznyecKOMy U TCHUXHYECKOMY 370pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIOACHMS MpaBuil O€30MacHOro MOBENEHUs Npu
paboTe ¢ BEIECTBAMH, a TAK)KE B CUTyallUsIX, YIPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH MNPUMEHSTh 3HAHUS, MOJy4YaeMble NPU HM3YYEHHM XWUMHH, JJIS PEIICHHs] 3a]ad, CBS3AHHBIX C
OKpY’)Karollel MPUPOAHON Cpenoi, Ui TMOBBIILICHUS YPOBHS DSKOJOTHYECKOW KyJIbTYPbl, OCO3HaHUS TJI00AJIbHOTO



XapakTepa AKOJOTHYECKUX MPOOJIEM U MyTeH MX PEIICHUS MOCPEICTBOM METOIOB XMUMHUH, YKOJOTHICCKOTO MBIIUICHHUS,
YMEHUSI PYKOBOJCTBOBATHCSI UM B ITIO3HABATEILHOM, KOMMYHHKATUBHOW U COLMAIIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeaMETHBIX PE3yIbTaTOB BHIJACISAIOT 3HAYMMBIC 1711 (POPMUPOBAHUS MUPOBO33PEHHUS O0IICHAYYHBIE
MOHATHUS (3aKOH, TCOPHUSI, IPHUHITUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYToe€.), KOTOPbIE UCIIOIb3YIOTCS
B C€CTCCTBEHHO-HAYYHBIX YYCOHBIX MpEAMETaX M IO3BOJISIOT HAa OCHOBE 3HAHUW M3 ATUX MPEAMETOB (POpMHUPOBATH
MpEACTaBICHUE O IIEJIOCTHOM HAy4yHOM KapTMHE MHpa, U YHHUBEpCAJIbHbIE Yy4eOHbIC NEUCTBUS (IMO3HABATENIbHBIC,
KOMMYHHUKATHBHBIE, PETYJISITUBHBIC), KOTOpbIe OOeCeYnBalOT (POPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHBHOMY
IJIAHUPOBAHUIO U OCYIIIECTBICHUIO YICOHOM JIESATEILHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jilornueckue JaeiicTBUA:

YMEHUS KCMOJIb30BaTh MPUEMBI JOTHYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHWW: PACKPBIBATH CMBICIT XMMHUYECKUX
MOHATUM (BBIACIATHL UX XapaKTEpHBbIC IPU3HAKU, YCTAaHABIMBATh B3aHMOCBS3b C JIPYTMMH TOHSTHSMH), HCIIOJIb30BaTh
TOHATUS JUIi OOBSCHEHHS OTISIbHBIX (DAKTOB M SBJICHUMN, BBIOMpPATh OCHOBAHMS W KPUTEPUU ISl KIIacCHU(BUKAIIAN
XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUM, YCTAHABJIMBATH MPUUYMHHO-CIEICTBEHHBIC CBS3U MEXIYy OOBEKTaMHU
U3YUYEHHUs, CTPOUTH JIOTHYECKHE pacCyXJeHus (MHIYKTUBHBIC, JEIyKTUBHBIC, IO AaHAJOTHUU), JeJIaThb BBIBOJBI H
3aKJIFOUCHUS;

yMEHHE MPUMEHSATh B MPOIIECCE MO3HAHUS MOHATHS (TIPEIMETHBIC U METalpeAMETHBIE), CHMBOJINYCCKHUE (3HAKOBHIC)
MOJICJIH, HUCTIOJIb3yeMble B XUMHH, MPeoOpa3OBBIBaTh IIMPOKO MPUMEHSEMBbIE B XUMHUH MOJICIbHBIC TPEACTABICHUS —
XUMHUYECKUN 3HAK (CMMBOJ 3JIEMEHTAa), XUMHUYecKas ¢Gopmysia U ypaBHEHHE XUMHYECKONW peakIuu — MNpU pPEIICHUU
y4eOHO-TT03HABATEIIBHBIX 33/1a4, C YUYETOM ITUX MOJICIBHBIX MPECTABICHUIN BBISBIISITH U XapaKTEPHU30BaTh CYIIICCTBECHHBIC
MPU3HAKN M3yYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB M XUMHUYECKHX PEaKIUi, BHISBISATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIE CBSI3U U MMPOTUBOPEYUMS B U3YUAEMBIX IPOLIECCAX U SBJIECHUSX.

ba3oBble uccienoBare/bCkue JAeiicTBHA.

YMEHHUE UCTOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, @ TAKKE B KAUECTBE OCHOBBI JIJIs1
dbopMUpPOBaHUSI TUIIOTE3BI 110 MMPOBEPKE MPABUIBLHOCTH BHICKA3bIBAEMBIX CYKIACHUM;



NpUOOPETEHNE OMNbITA MO IUIAHUPOBAHWUIO, OPraHU3alUd M MPOBEICHUIO YYEHUYECKHUX HKCIIEPUMEHTOB, YMEHUE
HaAO0JI01aTh 32 XOJ0M IPOIecca, CAMOCTOATEIBHO MTPOTHO3UPOBATh €r0 pe3yibTar, (OPMYIUPOBATH 0OOOIIECHUS U BHIBOIBI
10 pe3yJbTaTaM MPOBEIEHHOIO OMbITA, UCCIEI0BAHUS, COCTABIATH OTUET O MPOJIEIAHHON padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHE BBIOMpATh, AHAJTU3UPOBATh U MHTEPIIPETUPOBATh NH()OPMALIMIO PA3IUYHBIX BUJOB U (POPM NpEACTaBICHHUS,
NOJIy4a€MYI0 M3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMyJSIpHAs JHUTEpATypa XUMHUYECKOTO COAEpPKaHUSA, CIPABOYHBIC
noco0Ousi, pecypcsl IHTepHETa), KpUTHYECKHU OLIEHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE TMPUMEHATh Pa3IMYHbIE METOJbl U 3alpoChl MPU MOUCKE U OTOOpe MH(POPMAIMU U COOTBETCTBYIOIIMX
JaHHBIX, HEOOXOIUMBIX ISl BBIOJIHEHUSI YU€OHBIX U MTO3HABATENIbHBIX 3a/1a4 ONpPEAEIEHHOTO TUIIA, TPUOOPETEHUE OIbITa
B 00JIaCTU HCHOJB30BaHUS HH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBJAJCHHE KYyJbTYpOl aKTUBHOTO
UCIIOJIb30BAHUSL PA3IMYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOATENBbHO BBIOMPATh ONTUMAIBHYIO (OpMYy MpENCTaBICHUS
uH(pOpMaIMU U WUTIOCTPUPOBATH PEIIAEMbIE 33/1a4M HECJIOKHBIMU CXEMaMU, JuarpaMMaMu, ApyruMu popmMamu rpauku
U UX KOMOMHALIUSAMU;

YMEHHE UCIOJB30BaTh U aHAJIM3UPOBATh B IpoLecce yueOHOW U UCCIeA0BATENbCKON ACSITENbHOCTH UHPOPMAIUIO O
BJIMSIHUU MTPOMBIIUIEHHOCTH, CEJIbCKOTO X035ICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEH TPUPOAHON Cpebl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUS 3a/1aBaTh BONPOCHI (B X0/ AUaIOora v (M) AUCKYCCUH) MO CYIIECTBY 00CYKIaeMOU TeMbI, (POPMYITUPOBATH
CBOM IIPEIJIOKEHNSI OTHOCUTENIBHO BBINIOJIHEHHUS MTPEIOKEHHON 3a1a4H;

YMEHUS NPEACTABIATH MTOJYYEHHBIE PE3YNIbTAThl IO3HABATEIBHOMN EATEIBHOCTH B YCTHBIX U MUCBMEHHBIX TEKCTAX;
JenaTh MPE3CHTALMIO PE3yJbTaTOB BBINOJHEHUS XUMHUYECKOTO JKCIepUMEHTa (J1abopaTOpHOro OMbITa, JabopaTOpHOM
paboThI 1O UCCISIOBAHUIO CBOMCTRB BEIIECTB, Y4EOHOTO MIPOCKTA);

yMEHHsI y4yeOHOro COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM MO3HABaTENbHOM M HCCIEIOBATEIbCKON
JESTENIbHOCTH TPU PEIICHUH BO3HHUKAIOUIMX MpoOJeM Ha OCHOBE y4y€Ta OOLIMX MHTEPECOB M COTJIACOBAHUS IMO3ULIUN
(oOcyxnenus, 0OMEH MHEHUSIMHU, «MO3TOBbIE IITYPMbD», KOOPJAMHAIIMS COBMECTHBIX JEUCTBUMN, ONpeAeSIEHUE KPUTEPUEB
10 OIICHKE KA4eCTBA BBIMOJHEHHOU pabOThI U JIPYTHUE).

PerynsiTuBHbIE YHHBepCcaJbHbIe Yy4eOHbIe 1eiCTBUSA:



YMEHHE CaMOCTOATEIBHO OMPENENSITh LIETH JACITeIbHOCTH, IUIAaHUPOBATh, OCYUIECTBIIATh, KOHTPOJIUPOBATh U TPHU
HEOOXOJMMOCTH KOPPEKTUPOBAThH CBOIO JESATEILHOCTD, BRIOMPATh Hanboee 3(h(HeKTUBHBIEC CIIOCOOBI pEIIeHHs YYEOHBIX U
MO3HABATENIbHBIX 3aJa4, CaMOCTOSITEIbHO COCTABJIATH WM KOPPEKTUPOBATH MPENJIOKEHHBIA aJITOPUTM JEHCTBUIN TNpHU
BBITIOJIHEHUH 3aJIaHUH ¢ y4ETOM TOJTYUYEeHHUSI HOBBIX 3HaHUH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHSIX, OLCHUBATD
COOTBETCTBUE TIOJTYYEHHOTO pe3yibTaTa 3asBICHHON IIeNTM, YMEHHME HCIOJb30BaTh W aHATU3UPOBATh KOHTEKCTHI,
npejJiaraeMble B yCJIOBUU 3aaHUH.

NPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO O00S3aTENBHOIO COAEPIKAHMS, YCTAaHOBJIEHHOTO JIaHHOM
denepanbHON pabouell MPOrpaMMoil, BBIAENSAIOT: OCBOCHHbIE OOYYaIOLIUMUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeicTBUM, cienuduueckue st MpeIMeTHON 00nacTu « XUMUs», BUIbI ACSITEIBHOCTHU 10 MOJYyYEHHUIO HOBOT'O 3HAHMUSI, €T0
UHTEPIIPEeTALNU, TPEeoOPa30BAHUIO U MPUMEHEHHUIO B PA3INYHBIX YUEOHBIX U HOBBIX CUTYaIIUs

COJEPXAHUE OBYUYEHUA

8 KVIACC

IlepBoHaYa/IbHbIE XUMUYECKHUE OHATHS

[IpeameT xumuun. Poib XuMHUM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Terna u BemecTtBa. GU3MYeCcKue CBOMCTBA
BellleCTB. ArperatHoe coctosinue Bemiects. [IoHsTHE 0 MeTOMaX MO3HaHUs B XUMHUU. YucThle BemecTBa U cMecu. CrocoOsl
pa3JeIeHUs] CMECEM.

ATOMBI U MOJEKYJIbl. XUMUYECKUE AeMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie U Cl0KHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYECHHUE.

Xumuueckas ¢opmyna. BalleHTHOCTP aTOMOB XUMHUYECKHMX D3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocuTenpbHas aToMHasi Macca. OTHOCUTENbHAas MOJEKyJspHas macca. MaccoBas JoJisi XMMHUYECKOTO 3JIEMEHTAa B
COCJIMHCHUU.

KommmuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBS3b KOJIMUECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IUHHI
BeniecTBa. Pacu€Tsl mo GopmynaM XUMHUYECKUX COCTUHEHHIA.



duznyeckne U XUMHUYECKHUE SIBICHHS. XUMHUYECKasi peakius U €€ MPU3HAKU. 3aKOH COXPAaHEHHUS MacChl BEILECTB.
Xumnyeckue ypaBHeHus. Kiaccupukanns XuMIUeCKUX peakiuii (COeTMHEHNS, pa3I0KEHUs, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMUYECKOM MOCYJI0H, MpaBuiIamMu paboThl B TabopaTopuu U mpruémMamu oOpamieHus ¢ 1adopaToOpHbIM
000pyJIOBaHHMEM, HU3Y4YEHHE M OINucaHue (HU3UYECKUX CBOMCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HaOJIOJICHUE
¢usznyeckux (MIaBJICHHE BOCKA, TasHUE JbJa, pAaCTHpaHUE caxapa B CTYINKE, KUMEHHWE W KOHICHCALUA BOJBI) U
XUMHUYECKUX (FOpEHHE CBEYM, MPOKAIMBAHME MEIHOM NPOBOJIOKH, B3aMMOJCICTBHME Mela € KHUCIOTOW) SIBJICHUH,
HaOJII0JIEHUE U ONKCAaHUE MPU3HAKOB MPOTEKAHUs XUMHUYECKUX peakuui (pas3iioKeHue caxapa, B3aMMOJCHCTBHE CEepHOU
KHCJIOTHI C XJIOpUJIOM Oapusi, paznoxkeHue ruapokcuna menu (1) nmpu HarpeBanuu, B3auMoieiCTBUE JKeJe3a C paCTBOPOM
comu menu (ll), m3ydeHue cnocoOOB pa3ieneHus cMecel: C IOMOIIBI0 MarHurta, (QUIbTPOBAHME, BBIIAPUBAHUE,
JUCTWUIALMS, XpomaTorpadusi, MPOBEACHUE OUYMCTKH IOBAapEHHOW COJM, HAOJIOJEHHE M ONHCAaHUE pPE3yJIbTaTOB
IPOBENICHHUS OIbITA, MJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3/IaHUE MOJEINIE MOJIEKYJ (IIApOCTEPIKHEBBIX ).

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kuciaopon — sanmeMeHT u mpocTtoe BemectBo. HaxoxaeHue kuciaopona B
npupoae, (Quanyeckrue M XUMUYECKHe cBoWcTBa (peakuuu ropenus). Oxcuabl. IIpumenenue kucimopona. CrocoObl
NOJIYYeHHs] KUCIOpOoJa B J1ab0paTOpuu U MpOMBIILIEHHOCTH. KpyroBopot kuciaopoaa B npupoje. O30H — auioTponHast
Mou(DUKALIUS KACITIOPO/IA.

TemoBoil 3(p¢peKkT XUMUYECKOW peaklUH, TEPMOXUMHUYECKHE YpPAaBHEHHUS, 9K30- U SHIAOTEPMHUECKHUE PEaKIIHU.
TonnuBo: yroib u MeTaH. 3arpsi3HeHHE BO3/yXa, YCHJIEHUE TapHUKOBOTO 3P QeKTa, pa3pylIeHUE 030HOBOTO CIOS.

Bonopoa — anemeHT u npocroe BeuiecTBo. Haxoxaenue Bogopoia B nmpupojie, (Gu3nieckue 1 XMMUYeCKue CBOMCTRA,
pUMEHEHUE, COCcOObI MoTydeHusi. KuciaoTsl u cou.

MounsipHbIit 00BEM Ta30B. Pacdu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBopurenb. PactBophl. HachlllleHHbIE M HEHACHIIIEHHBIE PACTBOPHI.
PactBoprMOCTh BelecTB B Bojie. MaccoBasi 10151 BELIECTBA B pacTBOpe. XUMHUECKUE CBOMCTBAa BOAbl. OcHOBaHUA. Poib
pacTBOPOB B NPHUPOJE U B KU3HMU 4YesioBeKa. KpyroBopor Boabl B mpupoje. 3arpsA3HEHHE NpUPOAHbIX Boa. OXpaHa H
OYMCTKA MPUPOJHBIX BOJ.



Knaccudukanus meoprannuecknx coequnennii. Oxkcuapl. Knaccudukaiuys okcumos: coiieobpasyromuye (OCHOBHBIE,
KHCIIOTHBIC, aM(oTepHbIe) W HecosieoOpasyromue. Homenkmarypa okcuioB. DPu3WYEeCKHe W XHMHYECKHE CBOWCTBA
okcuaoB. [TomyyeHne OkcuioB.

OcHoBanusi. Kiaccudukanus ocHoBaHui: IIETOYM W HEpPACTBOpUMbIE OCHOBaHUS. HomeHkiaTypa OCHOBaHUM.
du3nyecKrue U XUMUYECKHE CBOMCTBA OCHOBaHUU. [loiryyeHre ocHOBaHUN.

Kucnotel. Knaccudukanus xucinor. Homenknatypa kucinor. dusnueckne U XUMUYECKHE CBOMCTBA KHCIOT. Psin
aktuBHOCTH MeTauioB H. H. bekerosa. [lonyuenune kucmuor.

Conu. HomeHknatypa coneil. @u3nueckue 1 XuMu4deckue cBoricta coneil. [lomyuenue comneil.

['eHeTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMNPEJIETICHUE COJIEPKaHUs KUCIOpoa B BO3yXe, MOIy4eHUE, COOMpaHue, pacliO3HaBaHUE U U3yYEHUE
CBOMCTB KHCJIOPOJia, HAOJIIOJICHUE B3aUMOJICUCTBUS BEIIECTB C KUCIOPOJOM U YCJIOBHUSI BOSHUKHOBEHUS U MPEKPAILICHUS
ropeHusi (moxapa), O3HAKOMJICHHE C OOpa3llaMd OKCHUJIOB M OIHMCAHHE UX CBOWCTB, IOJy4YeHUE, COOMpaHue,
pacro3HaBaHHe M U3Y4YEHHE CBOMCTB BOJIOpoja (TOpeHue), B3auMojeiicTBue Bojgopoaa ¢ okcugaom meau (Il) (Bozmoxxno
UCIIOJIb30BaHUE BUIEOMATEPUAIOB), HAOMIOAeHHE 00Pa3IlOB BEIIECTB KOJIMYECTBOM 1 MOJIb, UCCIIEIOBAHUE OCOOCHHOCTEM
pPAacCTBOPEHHUS BEIIECTB C PA3JIMYHON PACTBOPHUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOW MAaCCOBOW JIOJEH
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBUE BOJIbI C MeTa/UIaMu (HATpUeM M KajiblieM) (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), MCCIIEIOBAaHUE OOPA3I[0B HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOJEHWE U3MEHEHUS
OKpacK{ WHJIUKATOPOB B pacTBOpaxX KUCIOT U MIENIOYeH, u3yueHue B3aumoenctsus okcuaa meau (1) ¢ pactBopom cepHoi
KHUCJIOTHI, KUCJIOT ¢ METaJ/lIaMH, Peaklni HEeHTpaau3aluu, NoJydYeHue HEPaCcTBOPUMBIX OCHOBAHMM, BHITECHEHHUE OJTHOTO
MeTaJljia JPYTuM U3 pacTBOpa COJIH, PEIICHHUE IKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BaskHelue Kiiacchl HEOpraHUYeCKUX
COCIMHEHUI.

Iepuoanuecknii 3axkoH u Ilepuoagnueckas cucrema xummuuyeckux 3aemMeHToB /[, . MenpgesneeBa. Ctpoenne
aToMoOB. XUMHYECKas CBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbLHbIE PeAKIIUU

[lepBbie MOMBITKU KJIaCCU(DUKALIMM XUMUUYECKUX AJIeMeHTOB. [IoHsITHE O rpynmnax CXOIHBIX JIEMEHTOB (IIETOYHbIC U
IIEJI0YHO3EMENbHBIE METAJIIbI, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yroT amM(OTepHbIE OKCHABI U
TUJPOKCHUJIBI.



[lepnonnueckuit 3axoH. Ilepnoanueckas cucrema xumudeckux 3neMeHToB 1. 1. Menneneesa. Koporkonepuonnas u
nHHOTIeproaHas ¢hopmbl [lepuoanueckoi cuctempl xumudeckux diaemeHToB JI. M. MenaeneeBa. Ilepuoasr u rpymibl.
PuU3N4ECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX sifep. M3otombl. DnekTpoHbl. CTpO€HHE 3JIEKTPOHHBIX O0O0JIOYEK aTOMOB
nepBbix 20 xumuyeckux sneMeHToB llepuonnueckoit cucremsl J[. M. MenpeneeBa. XapakTepUCTHKAa XUMHUYECKOTO
AJIEMEHTA IO ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHs paJuyca aTOMOB XHWMHMYECKHX DJIEMEHTOB, METAJUIMYECKUX WM HEMETAIUIMYECKUX
CBOWCTB M0 IPyIIIIaM U IIEPUOIAM.

3nauenue llepuognueckoro 3akoHa U llepronnueckoil cCUCTEMbl XMMHYECKHUX BJIEMEHTOB I PAa3BUTHUS HAyKH U
npaktuku. 1. 1. MenzaeneeB — yuy€Hbli U IpaKIaHUH.

Xumuueckass cBs3b. KoBaneHTHass (moJjsipHass W HENOJSpHas) CBA3b. OJIEKTPOOTPULATEIBHOCTh XMMHYECKUX
anemMeHToB. IOHHAas CBA3b.

Crenenp okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIponecchl OKUCIEHUS W BOCCTAHOBJICHUS.
OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pasloB BEUIECTB METAJIIIOB U HEMETAIJIOB, B3aUMOJIEHCTBUE TMIPOKCUIA [IMHKA C paCTBOPaMU KHUCJIOT U
1IeJI0Y€ei, MPOBEAEHUE OIbBITOB, WLIIOCTPUPYIOIIUX MPHUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKUUi (TOpeHHeE,
peaKkuuu pa3yioKeHUs, COCTUHEHHUS).

Mesrcnpeomemmnbnie ceasu

Peanusanus MeXNpeIMETHBIX CBS3€W MPU W3YyYEHUH XUMHUH B 8 KJIACCE OCYLIECTBIIIETCS YEPE3 UCIIOIb30BAHUE KAK
OOIMX €eCTECTBEHHO-HAYYHBIX TOHSATUM, TaK W TOHSATUMN, SIBISIONIMXCS CHUCTEMHBIMHU ISl OTJEIBHBIX IMPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHSI: HAYYHBIN (PaKT, TUTIOTE3a, TEOPHUs, 3aKOH, aHAIN3, CHHTE3, KiIacCu(uKaus,
NEPUOANYHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

@usnka: maTepusi, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHJI, HU30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJIA,
AIEKTPUYECKUI 3apsij, BEIIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA, Ta3, (PU3MUECKUE BEIMYUHBI, €TUHULIBI
U3MEPEHHUs, KOCMOC, IIaHETHI, 3B€3/1bl, CONHIIE.



buonorus: porocunTes, apixanue, buocdepa.
['eorpadus: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE IMOPOJIBI, TMOJIC3HBIE HCKOIMAEMbIE, TOIUITMBO, BOIHBIC
peCypCHI.
K koHny o0yuenusi B 8 Kiiacce npeaMeTHbIe pe3yJbTaThl HA 0230BOM YPOBHE J0JI’)KHbI OTPAaKaTh
chopMHPOBAHHOCTDH y 00Y4YAIOIIMXCSH YMEHUI:

e PaCKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHITHI: aTOM, MOJIEKYJIa, XHMUYECKUH 3JIEMEHT, ITPOCTOE BEILIECTBO,
CIIOKHO€ BEIIECTBO, CMECh (OJHOpOAHAs M HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCHTENIbHAas aTOMHas |
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsl Macca, MaccoBas J0JI1 XUMUYECKOIO 3JIEMEHTA B
COCMHEHUM, MOJIIPHBIM OO0BEM, OKCHJ, KHUCIOTa, OCHOBAHHME, COJb, 3JIEKTPOOTPULATENBHOCTb, CTENEHb
OKHCIICHUS, XMMHMYECKas peakuus, KiIacCU(pUKalUs peakUuui: peakuud COECIUHEHMS, PEaKlUU pa3JIoKeHUs,
peaklMy 3aMelleHMs], peakuuud oOMEHa, 3K30- M SHAOTEPMUYECKUE PEAKLUH, TEIUIOBON 3(PPeKT peakuuu, a1po
aToMa, SJIEKTPOHHBIN CIOW aToMa, aTOMHAsi OpOUTAlIb, PAJNYC aTOMa, XUMUYECKAsl CBSA3b, MOJISIPHAS U HEMOJspHAs
KOBaJICHTHasl CBs3b, MOHHAs CBS3b, MOH, KAaTHOH, aHHOH, PacTBOp, MaccoBas J0Jid BellecTBa (IPOLEHTHAs
KOHIIEHTpAIHs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX MOHATHM W NPUMEHATH 3TU MOHATHS TPU OMHCAHHUU
BEILIECTB U UX NPEBPALICHUN;

e HCIOJb30BATh XUMUYECKYIO CUMBOJIUKY AJI COCTaBIEHUs (DOPMYJI BELIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OMNpEAeNATh BAJICHTHOCTb aTOMOB 3JEMEHTOB B OMHApPHBIX COCAMHEHUSX, CTENEHb OKHUCIIEHUS 3JIEMEHTOB B
OMHApHBIX COECIUHEHMSIX, IPUHAJJICKHOCTh BELIECTB K ONPEAEIEHHOMY KJIacCy COEAMHEHUN MO (GopMmyiiaM, BUA
XUMHUYECKOH CBSI3M (KOBAJICHTHAS] U MIOHHASI) B HEOPTaHUYECKUX COCIMHEHUSIX;

e packpsiBaTh cMmbica [lepuoanyeckoro 3akona /[. . Menaeneesa: 7eMOHCTpUPOBATH IOHUMAHUE NIEPUOANY ECKOU
3aBUCUMOCTH CBOMICTB XMMHUYECKHMX 3JJIEMEHTOB OT HX NoJokeHUs: B Ilepumoanueckoil cucreme, 3aKOHOB
COXpaHEHUSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

e OMMCHIBAThH U XapaKTepHU30BaTh TabInuHyto popmy [leproanueckoit cUCTEMbl XUMHUUYECKUX 3JIEMEHTOB: pa3anyaTh
MOHATHUS «rJ1aBHas noArpymnna (A-rpynmna)» u «mnobounasa noarpynna (b-rpynma)», maneie 1 GoJbliive TEPUOIBI,
COOTHOCUTH 0003HAUYEHUS, KOTOPhIE UMEIOTCS B Ta0nuile «llepuoandeckas cuctema xuMuueckux snemeHToB Jl. 1.



MeHieneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa,
o0II1ee YUCI0 JIEKTPOHOB M PACIPEICIICHNE UX 110 AIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIEeCTBA, XUMHUYECKHE pPEaKiuu (10 YHuCIy |
COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY 3P HEKTY);

XapaKkTepu3oBaTh (OMUCHIBaTh) OOIME XWMHUYECKHE CBOMCTBAa BEHIECTB PA3JIMYHBIX KJIACCOB, MOJATBEpXKIas
OMMCaHKE MPUMEPAMU MOJICKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAYECTBEHHOI'O COCTaBa, BO3MOXHOCTU NMPOTECKAHUS
XUMUYECKUX MPEBPAIICHUHN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO UM MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO XHMHUYECKOTO
pJIeMeHTa 1Mo GopMyJie COSTMHEHHS, MACCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON pEaKIny;

MPUMEHSITh OCHOBHBIE OIEpallMM MBICIUTEIbHON JEATEIbHOCTH — aHallu3 U CHUHTE3, CpaBHEHHE, 0000IleHuUeE,
CUCTEMATHU3AIINIO, KJIacCU(UKAINIO, BBISBICHUE MPUYUHHO-CICJACTBEHHBIX CBA3€H — JIJIsi U3YYCHHUS CBOMCTB
BCIIECTB U XUMHUYECKUX PEAKIUH, ECTECTBEHHO-HAy4YHbIE METOJbl TMO3HaHUS — HaOI0/IeHne, W3MEpPEHHUE,
MOJIETUPOBaHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

cJieIoBaTh MpaBUJiaM MOJIb30BaHUS XUMUUYECKON MOCYI0M U J1abOpaTOpHBIM 00OpPYJAOBAHUEM, a TAKXKE MpaBUIaM
oOpallieHusi ¢ BENIECTBAMM B COOTBETCTBUM C HUHCTPYKIIUSMH IO BBINOJTHEHUIO Ja0OPAaTOPHBIX XUMHYECKHUX
OTBITOB TIO TOJYYEHUIO W COOMpPAHMIO Ta3000pa3HBIX BeEIIECTB (BOAOpPOAA M KHUCJIOPOJ]A), MPUTOTOBIICHUIO
pacTBOPOB C ONPEACIEHHON MACCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH XUMHYECKUE
HKCTIIEPUMEHTHI II0 PACMO3HABAaHUIO PACTBOPOB IIEJOYEH M KHCJIOT C IOMOIIBIO WHAUKATOPOB (JaKMYC,
dbeHondTaneuH, METWIOPAHXK U APyTrue).

TEMATHYECKOE INTAHUPOBAHUE XUMHA 8 KJIACC

Ne
n/n

HaumenoBanue pasaesnoB u | Koauvyecrso yacos JJ1eKTPOHHBIE (U (PPOBbIE)
TEM NporpaMmmabl B KOHTpOJIbeIe HpaKTI/I‘IeCKI/Ie 06p330BaTeﬂbele pecypcChl
cero
padoThI padoThI




Paznen l.HepBOHa‘laJ'[LHLIe XUMHUYECK

HE MMOHATUSA

XuMust — BaxkHas 00J1acThb

11 €CTECTBO3HAHUS U 5 bu6mmoreka [JOK
MPAKTUYECKOM IEATCILHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa

19 BemecTBa 1 xumMmuueckue 15 1 bu6mmoreka [JOK
peakiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3znen 2.BaxHeiilnme npeacTaBuTeIu

HCOPraHnvIeCKMUX BEeUICCTB

51 Bo3znyx. Kucnopon. [Tousatue 5 bubnuorexa [JOK
00 oxcumax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 3 bubnunoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 bubnunoreka [JOK
OCHOBAHUSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIacChl 11 1 bubnuoteka [JOK
HEOPraHUYECKUX COCTUHECHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paspnen 3.11epuoanyeckuii 3akoH u Ilepuoguyeckas ¢
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE PC€aKIuu

ucrema xummnuyeckux 3jaemMenToB /I. U. Mengeneea. CTpoeHue aToMOB.

[Tepuonuueckuii 3aKOH U

31 [Iepnonnueckas cucrema 7 bubnnoreka [JOK
XUMHYeckux 3aementos 1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHre aToMa

3.2 XuMmuyeckas CBS3b. 8 1 bubmmoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OKHUCIIUTETBHO-
BOCCTaHOBUTEIIbHBIC PEAKIIHH

https://m.edso0.ru/7f41837¢c

Uroro no pazueny 15 BuGmmorexa LIOK
https://m.edsoo.ru/7f41837c
PezepBHOE BpeMms 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOTPAMME
MOYPOUYHOE INIJTAHUPOBAHUE XUMHUAS KJIACC
No Kouun4yecTBo yacos Jara JJIeKTPOHHBbIE U(PPOBHIE
, Tema ypoka Kontpoasnbie | IlpakTnyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHUs
padoThI padoThI pecypcbl
[Ipenmer xumuu. Pone xumuu B 1 bubnmnorexa [JOK
JKW3HM YernoBeka. Tea U BerecTna https://m.edsoo.ru/ff0d210c
ITonsiTe 0 MeToO/1aX MO3HAHUS B 1 bu6mmorexa [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
paboThI B 1a00paTOPUU U IPUEMBI 1 bubnuorexa [JOK
obparieHus ¢ 1adopaTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)
Yucreie BemecTBa 1 cMecu. CiocoObl bu6mmorexa [IOK
. 1
pasjieseHus cMecei https://m.edsoo.ru/ff0d26ca
IIpaxTrueckas pa60vTa Ne 2 Bumorexa LIOK
«Paznenenue cmecelt (Ha mpumepe 1

OUYMCTKU IIOBApPEHHOW COJIN)»

https://m.edsoo.ru/ff0d28c8



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

bubmuorexa [JOK

0 ATOMEL H MOIICKY TEL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE 3JIEMEHTBI. 3HAKH bubmuorexa [JOK
(CHMBOJIbI) XUMUYECKUX JJIEMECHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE BEIIECTBA Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BelIeCTB. XUMHUYecKas popmyIa. bubnnorexa [HOK
BaneHTHOCTh aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OTHOcHTENIbHAS aTOMHAs Macca. bu6mmoreka [IOK
OTHOCHUTEbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XUMHYECKOTO bu6nmoreka [JOK
3JIEMEHTA B COEIUHEHUHN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bu6nmoreka [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYEeCKre U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus MPOTEKAHUS bubmuorexa [IOK
XMUMHUYECKHX PeaKimi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnmoreka [JOK
XUMHUYECKHEe YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Breranciierunst konmmaecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM bubamorexa IOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHi
18 Knaccudukamnmss XumMuaeckux bu6mmoreka [IOK



https://m.edsoo.ru/ff0d2a6c
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peakuuil (coeuHeHus1, pa3IoKeHuUs,
3aMeIIeHHs, OOMeHa)

https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-

bubmuorexa [JOK
19 . 06006
OHIICIONEANCET. 1700 erHHe " https://m.edsoo.ru/ff0d40c4
crcTeMaTH3alus 3HaHUH
20 Kontponbnas padota Nel o teme bubnuorexa [JOK
«BeriecTBa 1 XUMUYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
| s e Crene
AV, pol https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
e | e s ol
POJa (peardt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
C 0
23 saboparopu n npowseaoct bubmorera LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[TpumeHnenue kucnopoaa
TennoBoii 3¢ ekt xumMuueckomn
24 peaKkIuu, IMOHATHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYECKUX PEAKITUIX
T .
55| Japumenie souapes. cnovotw &1 BuGinorera LIOK
P Ay, https://m.edsoo.ru/ffod4c4a
MPEOTBPAICHHS
e Hl?IaKTI/I‘-ICCKaSI pa(;OTa Ne 3 o Teme Bumorexa LIOK
«ITomyuenue u cobupanue
- P . https://m.edsoo.ru/ff0d4ae?
KHCJIOPO/a, N3yYeHHE eTO CBOMCTBY»
97 Bonopon — aneMmeHT u npocroe bubnuorexa [IOK

BelecTBO. Haxoxaenue B npupoje

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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duznueckre 1 XUMUYECKHE CBOMCTBA

bubmuorexa [JOK

28 Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsATHE 0 KHCIOTaX U COJIAX bubmnorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI ToTy4eHHsT BOAOPO/Ia B bu6mmoreka [IOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 110 Teme
31 «TlionyquHe u zOGI/IpaHI/Ie BOJIOpOa bubmmorexa [JOK
. ’ https://m.edsoo.ru/ff0d4f42
U3Y4YE€HHE €ro CBOMCTBY
32 MoutsipHblii 00BEM ra3oB. 3aKOH bubnnorexa [HOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienns o0béMa, KOJIMYECTBA
33 BEIIECTBA ra3a Mo ero U3BECTHOMY bubmmoreia LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 YPaBHEHHUIO pEaKLMy Ha OCHOBE bubmorexa IOK
; . https://m.edso0.ru/ff0d5708
3aKOHA O0BEMHBIX OTHOIIICHHH ra30B
35 dusznyeckre U XUMHUUECKHE CBOMCTBA bu6nmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 bubnuotexa [JOK
WHUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
37 Hacruimennrsie 1 HeHaCHIIIEHHBIE bu6mmorexa [IOK
pacTtBOpbl. MaccoBast 10J1s1 BEIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckas padota Ne 5 o Teme Butmorexa LOK
38 «[IpuroroBieHne pacTBOPOB ¢

onpeaeIEHHON MacCOBOM JT0JIEH

https://m.edsoo.ru/ff0d5eba
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pacTBOPEHHOTO BEILIECTBAY

39 KonrtponsHas padora Ne2 o reme bubmumoreka [IOK
«Kucnopon. Bonopoza. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCUpUKaIUs, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n .
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bubnuorexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, Kimaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XuMHUYECKHE CBOMCTBA bubnnoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
. SO(J)‘I; ((Scpezi)HHe); HOMGHKJ‘IaTZIC)a, . Butmorexa LOK
I bl MOJYyYEHHUS, XAMUYCCKU
. i https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 33724 10 TeMe bubmuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COETUHEHMIN»
o | o
. p https://m.edso0.ru/00ad9a50
COCAMHCHMI
49 O06001IeHre U CUCTEMATU3 AT bubmuorexa [JOK

3HAHUH

https://m.edso0.ru/00ad9ch?2
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KontponsHast pabora Ne3 o reme

50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubmmorexa LIOK
o https://m.edsoo.ru/00ad9ela
COeTMHEHU I
[IepBbIie NONBITKH KIacCUPUKAILTII
o1 XI/II\I/)H/I‘-IGCKI/IX 3JIEMEHTOB. gIOHSII’;II/Ie 0 Bu6mnorexa LIOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
59 [lepuoauueckast cucrema bubnnorexa [HOK
XuMH4eckux 3aementos 1. 1. https://m.edsoo.ru/00ada52c
Menpeneena
53 [lepuoapl, rpymnimbl, MOATPYIIIIHI bubmmoreia LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnunoreka [JOK
saep. M3oromnsrl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aT(f)MOB BHCMGHTI())B [lepuoanueckoii bubmorexa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menneneera
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuotexa [JOK
[Mepuoanyeckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leprnoandeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U MTPAKTHUKK. [[. bubnnorexka [JOK
. MenneneeB — y4€HBIi, e1aror u https://m.edsoo.ru/00ada96e
rpaxJIaHuH
58 DIJIEKTPOOTPHULIATEITLHOCTh aTOMOB bubnuorexa [JOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas cBs3b bubnmoreka [JOK



https://m.edsoo.ru/00ad9e1a
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https://m.edsoo.ru/00adac34

60 KoBaneHnTHast nosisipHasi XuMHYECKas 1 bubmumoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenomnsipas 1 bubnuorexa [JOK
XMMHY€ECKas CBA3b https://m.edsoo.ru/00adaab9
bubnmoreka [JOK
62 Crenetib OKHCCHHS 1 https://m.eds;f).ru/OOadanS
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 1 bubnnorexa [HOK
peakuum https://m.edso00.ru/00adb076
64 OKucauTeny U BOCCTAaHOBUTEIIH 1 Bubmiorexa LIOK
https://m.edso0.ru/00adb076
5 | copionne arona, Xomarroonn | 1 b morera LIOK
CBA3EY https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O6006111€HNE U 1 bubnnoreka [JOK
cUCTEMaTU3alUs 3HAHWUI https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111eHNE U 1 bubnnoreka [JOK
cUCTeEMaTU3alvs 3HAHUI https://m.edso0.ru/00ad9cb2
68 PezepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHCTEMATH3alAs 3HAHWUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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