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l. IHOACHUTEJIbHAS 3AIITMCKA

[IporpaMmMa 1o XMMUU Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus COCTaBJICHA Ha OCHOBE
TpeOOBaHUIN K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTelbHONM MHpOrpaMMbl OCHOBHOTO
obmero obpaszoBanus, npeacrasieHHbix B @I'OC OO0, a Taxke Ha OCHOBE (eaeparbHOU
pabodeil mporpaMMbl BOCIIUTAHUS U ¢ YIETOM KOHICIIUU MPENOJaBaHusl y4eOHOro MpeaMeTa
«Xumusi» B 00pa3oBaTeIbHbIX Opranu3anusax Poccuiickoit denepanun.

[IporpaMMa mo xumMuu [OaéT MpeACTaBlIEHHWE O LesIX, oOulel crpareruu OO0y4yeHws,
BOCIIUTAHMSI W PA3BUTHS OOYYAIOIIUXCS CPEACTBAMH YYeOHOro IpeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COACpX)aHUE, PEeIyCMAaTPUBACT paclpeelieHne ero mo Kjiaccam u
CTPYKTYpUPOBaHHUE I10 pa3zesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeIeNsieT KOJINYeCTBEHHbIE
Y Ka4eCTBEHHbIE XapaKTePUCTUKH COJICpKAHUS, PEKOMEHAYEMYIO
MOCIICIOBATEIPHOCTh HM3YYCHHUS XUMHH C YY4ETOM MEXKIPEIMETHBIX W BHYTPHIIPEAMETHBIX
CBA3EH, JIOTUKU Y4eOHOTro Mpoliecca, BO3PACTHBIX OCOOCHHOCTEW OO0ydarolIuxcsi, OmpenesseT
BO3MOXXHOCTH TMpeAMeTa JUIisl peanu3aluu TpeOoBaHUN K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
o0pa3oBaTeNnbHOM MpPOrpaMMbl HAa YPOBHE OCHOBHOTO 00Imero oOpa3oBaHHs, a Takke
TpeOoBaHUH K pe3ybTaTaM 00YUeHUsS XUMHUH HAa YPOBHE 1€l H3yueHus IpeIMeTa U OCHOBHBIX
BHJIOB y4eOHO-TIO3HABATEIHLHON JIEATEIHHOCTH OOYYaIOMErocss IO OCBOCHHIO y4eOHOIo
COJICpKaHUSI.

3HaHUe XUMUH CIIY’)KUT OCHOBOH U1 (JOPMUPOBAHUSI MUPOBO33PEHHUS 00YUAIOIIErocs, ero
MIPEJICTABICHUI O MaTepUaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT POPMUpPYEMbIE XUMHEH
MIPEJICTABJICHHS O B3aMMOIIPEBPAIICHHUSIX SHEPTUU U 00 BOJIIOIMH BEIIECTB B MPUPOJE, O IMYTIX
penieHnuss TI00aNbHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEJIOBEUSCTBA — CHIPHEBOMH,
SHEPreTHUECKOH, MUIIEBOM U HKOIOTHUECKOi 0e30MmacHOCTH, MPOOIeM 3paBOOXPAHECHHUS.

N3yuyenue xumuu:

CIOCOOCTBYET peanu3anuu BO3MOYKHOCTEH TUIst CaMOpPa3BUTHSA u

dbopMUPOBaHUS KYJIBTYPbI TUYHOCTH, €€ 00I1el U (PyHKIIMOHAIBHOI IPaMOTHOCTH; BHOCHUT

BKJIa]] B (DOPMHUPOBAHUE MBINLICHUS W TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuXxcsi, HABEIKOB X CaMOCTOSTEIIEHON YIeOHOU JIeATEIIBHOCTH, SKCIIEPUMEHTAITLHBIX H
HCCIIEIOBATENIbCKUX YMEHUHM, HEOOXOMUMBIX KaKk B TIOBCEJIHEBHOM J>KM3HM, TaK U B
npoeccnoHaNbHOMN 1eSATENbHOCTH;

3HAKOMHT CO CHCHU(PUKOW HAYIHOTO MBINIICHHS, 3aKJIaJbIBAET OCHOBBI IICJIOCTHOTO
B3TJIs11a HA €TMHCTBO MPHUPOIBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM TAllOM B ()OPMUPOBAHUN
€CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIINXCS;



CIOCOOCTBYET (OPMHUPOBAHUIO LEHHOCTHOIO OTHOLIEHHS K €CTECTBEHHO- HAayYHBIM
3HaHUSIM, K IPHUPOJIE, K 4YEJIIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOIMYECKoe OOpa3oBaHHE
00yJaroIuXxcs.

JlaHHbIe HampaBieHUS B OOyYCHHH XHUMHH O00ECIEUMBAIOTCS crenu(ukoil conepkaHus
yu4ebOHOro npeaMera, KOTOPbIM SBISETCS NeNarornyeckd aJalTHUPOBAHHBIM OTPaKEHUEM
0a30BO1 HAyKH XMMHHU HA ONpPENIeNEHHOM dTare e€ pa3BUTHUS.

Kypc xuMum Ha ypoBHE OCHOBHOTO O0IEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIUMHUCs CUCTEMBbI MTEPBOHAYAIBHBIX MOHATHIA XUMUHU, OCHOB HEOPTaHWYECKOH XUMHH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX IIOHATUN OPraHUYECKON XUMUH.

CrpykTypa conepkaHHsl IpOrpamMMbl 110 XUMUHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOI'O
noaxona K e€ usydeHuro. ConepkaHuE CKIAABIBAETCS U3 CUCTEMBI IOHATUH O XUMHUYECKOM
JJIEMEHTE M BEUIECTBE M CHCTEMbI IOHATUH O XUMHYECKOW peakuuu. OOe 3T CUCTEMBI
CTPYKTYpHO OpPraHM30BaHbl 110 MPUHLUIY IOCJIEIOBATEILHOTO Pa3BUTHsI 3HAHUM Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNUS;

— Ilepuoanueckoro 3akona 1. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMHUH;

— Y4Y€HUS O CTPOCHUHU aTOMa U XUMHUYECKOM CBA3H;

—  TpeACTaBIECHUH 00 3IEKTPOIUTUYECKON AUCCOLMAIIMY BEIIECTB B pacTBOpaXx.

Teopernueckne 3HaHUS pPAcCMAaTPUBAIOTCS HAa OCHOBE AMIMPUYECKU IIOJTYYEHHBIX U
OCMBICIEHHBIX (DAKTOB, pPa3BUBAIOTCA IOCIIEAOBAaTEILHO OT OJHOTO YPOBHSA K Jpyromy,
BBIMONIHASA (YHKIMK OOBSICHEHUS W TPOTHO3SHMPOBAHMS CBOWCTB, CTPOSHHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 PUMEHEHHUS U TIOJTYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHne mnporpaMMbl IO XHMHUHU CIIOCOOCTBYET (OPMHPOBAHUIO TMPEACTABICHUS O
XUMHUYECKON COCTaBJIAIONIEH HAy4HOW KapTUHBI MHUpAa B JIOTMKE €€ CHUCTEMHOM IPUPOJIBI,
LIEHHOCTHOT'O OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METO/aM MO3HAaHUA B Hayke. V3yueHune Xxumun
IIPOUCXOJUT C MPUBJICYCHUEM 3HAHUM M3 paHee M3YUYEHHBIX y4eOHBIX HNPEIMETOB:
«Oxpyxarouii Mup», «brnonorus. 5-7 knacce» u «Pu3mnKa. 7 Kjaaccy.

[Tpu n3yueHn XMMHUH TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH KaK
00JacTi COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JESITEbHOCTH YeJIOBEKa M KaK OJJHOTO
13 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3ajladya y4eOHOro IMpeiMeTa COCTOUT B (pOPMUPOBAHUU
CHCTEMbl XMMMUYECKUX 3HAHUN — BaXHEHUIIMX (PAaKTOB, MOHITUN, 3aKOHOB U TEOPETUYECKHX
MOJIOKEHUH, JOCTYMHBIX O00O0OOMmEeHUH MHUPOBO33PEHUYECKOro XapakTepa,
sS3blKa HAayKH, B



MPHUOOIIEHNN K HayYHBIM METO/aM MO3HAHUS MIPU U3YyYEHHUH BEILIECTB U XUMUYECKUX PEaKIIUii, B
(dbopMUpOBaHMM ¥ PA3BUTUU T[IO3HABATEIbHBIX YMEHMH M WX MPUMEHEHUH B YydeOHO-
MO3HABATEIBHON M Yy4eOHO-MCCIIeI0BATEIbCKON JESITEIbHOCTH, OCBOSHHH MPAaBHI OE30MaCHOTO
00paIIeHus C BEIECTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs Ba)XKHOE 3HAUYCHHE
npuoOpenu Takue ey, Kak:

— (opMupOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPY/HUYECTBY, CAMOCTOSITEIILHOMY MPHHATUIO pEIIeHUH, CHOCOOHOW aIanTHpOBATHCS K
OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTb OOY4YEHHs Ha CHCTEMAaTH4YeCKOe MPHUOOIIEHHE OOYdYaIOUIMXCS K
CaMOCTOSITENIbHOM ~ TMO3HABATEJIbHOM  NIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(OpMHPYIOIIM MOTHBALIMIO ¥ PAa3BUTHE CIOCOOHOCTEH K XUMHUH;

— obecrieueHUe YCIOBUN, CHOCOOCTBYIOUIUMX MPUOOPETEHUIO OOYJarOUIMMHUCA OIbITa
pa3Ho0Opa3HON NeATENPHOCTH, TMO3HAHUS W CaMOIIO3HAHMSI, KITIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIs PA3IMYHBIX BUIOB JCSATEIbHOCTH;

— (QopmupoBanue o6mel (QyHKIMOHATBLHON U €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B
TOM YHUCIIC YMEHUH OOBSICHATH U OLICHUBATH SIBIICHUS OKPYKAIOIIET0 MUPA, UCIIONb3YS 3HAHUS U
OIBIT, TIOJIYYCHHBIC MPU W3YUYCHUU XHUMHUHU, TNPUMEHATh HMX TMPH PEIICHUH TPodJieM B
MOBCETHEBHOM JKU3HU U TPYAOBOH €ATEIHHOCTH;

— (QopmupoBaHue y oOyyarommxcsi TyYMaHHUCTHMUECKUX OTHOILIEHWH, MOHUMAaHUS
[EHHOCTH XUMHYECKUX 3HAHWUU JUI BBIPAOOTKU HKOJIOTHYECKU LIEIecO00pa3HOTO MOBEACHUS B
OBITY W TpPYMOBOW MAEATENBHOCTH B IIENISX COXPAaHEHHsSI CBOETO 3JI0OPOBBS W OKpYXKaromen
IPUPOJHOM CpeJibl;

— pa3BUTHE MOTHMBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOEHHUS OOIIEUYEIOBEUECKUX IEHHOCTEH, T'OTOBHOCTH K
OCO3HAaHHOMY BbIOOpPY MpoGuMIIsl U HAIPABJIEHHOCTH JaJIbHEHIIEr0 00y4YeHNUS.

OOmiee yuciio 4acoB, OTBEACHHBIX Ul M3YYCHHUS XMMHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, cocTaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68
qacoB (2 yaca B HEJIEII0).



1. IINTAHUPYEMBIE PE3YJIbTATDBI

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaAaMMBI OCHOBHOTO 00IIEro oOpa3oBaHUS
JOCTUT'alOTCA B XOJI€ O6y‘-I€HI/ISI XUMHUU B €IUHCTBEC y‘-I€6H0ﬁ 1 BOCIIUTATEIIHLHOM ACATCIIBHOCTHU B
COOTBCTCTBUH C TpaaAUuIIUOHHBIMHU pOCCI/IﬁCKHMH COIMOKYJIbTYPHBIMHA n AYXOBHO-
HPaBCTBEHHBIMH IICHHOCTSIMH, MPUHATHIMH B OOIIECTBE NMpaBWJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITpOLIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHSI M COLMAIN3AIIMN 00YJaIOIINXCsl.

JINYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAMH W PACIIMPEHHE ONbBITA JAEATEIHHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTHU:

1) naTpuoTnyeckoro BocHUTAHMUS:

LIEHHOCTHOI'O OTHOILIEHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacJI€AUuK, IIOHMMAaHHS 3HAUYCHHA XUMHYECKOH HAayKH B KHU3HHU COBPCMCHHOI'O O6H_I€CTBa,
CIIOCOOHOCTH BJAJETh JIOCTOBEpHOW MH(pOpMAaLUel O MepeOBhIX JOCTHKCHUSX M OTKPBITHAX
MHPOBOH M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 YCTpOWCTBE
MUpa U 00IIEeCTBa;

2) rpasaaHCKOro BOCIHTAHMS:

NPEJCTAaBICHUS O COLMAIBHBIX HOPMax M IpaBWIaX MEXKIMYHOCTHBIX OTHOILIEHUH B
KOJIJICKTHBE, KOMMYHHKaTUBHOM  KOMIETEHTHOCTH B OOIIIECTBEHHO  IIOJIE3HOM,
y4eOHOUCCIIEIOBATEeIbCKOW, TBOPYECKOW W APYrUX BHIAX JAEATEIBHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHON JESATENIbHOCTH MPH BHIMOIHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMOJIHEHUM XMMHUYECKHX SKCIIEPUMEHTOB, CO3JaHUU YYEeOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO U B3aUMOIIOMOIIM B MpoIecce 3TOM yueOHOH NeATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHWE U TIOCTYNKH CBOMX TOBApUUIEH C IMO3ULUU HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHMSI ITOCIIEICTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 IO3HAHMS:

MHPOBO33PEHUECKHE  MPEJCTABICHUS O  BEHIECTBE U  XMMHYECKOW  PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBJISIIOIIME OCHOBY JUIS
MOHMMAHUS  CYIIHOCTH HAay4YHOW KApTUHBI MHUpa, TMPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOBI, B3aUMOCBA3SAX UYEJIOBEKA C NMPUPOJHOM CPENOW, O POJIH
XMMHH B ITIO3HAHUHU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HANpPAaBJICHHbIC Ha IOJYYEHHE HOBBIX 3HAHUWA MO XHMUH,
HEOOXOaUMBbIE ISl OOBSICHEHUST HAOJIIOMAaeMBIX TPOIECCOB W SIBJICHWW, TO3HABATEILHOM,
MH()OPMAIIMOHHOW M YHMTATENbCKOW KYIbTYphl, B TOM YHCJI€ HABBIKOB  CaMOCTOSITENHHOM
paboTel ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOU



JUTEPATypPOid, JOCTYITHBIMH TEXHUYECKHUMHU CPEACTBAMU HH(POPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpEeC K OOYYCHHIO W TMO3HAHUIO, JFOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHMIO, MTPOCKTHONW M MCCIIENOBATEIbCKON JIEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HAIMPaBJICHHOCTH U YPOBHS O0yUYEHUS B TaTbHEUIIIEM;

4) dpopMHpOBaHHS KYJILTYPbI 310POBbSI:

OCO3HAaHHME IICHHOCTU JKWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370POBBIO,
YCTaHOBKM Ha 3JI0POBBI 00pa3 >KU3HM, OCO3HAHHE IIOCICIACTBUA M HENPHITHE BPEIHBIX
MPUBBIYCK (YIOTPEOJEHUS aJKOroJisd, HAPKOTHUKOB, KYpeHHs), HEOOXOJIMMOCTH COOJIIOJACHHS
npaBwI 0€30MacHOCTH MpH OOpalleHHd ¢ XUMHUYECKHMMH BEIIECTBAMU B OBITY M peajbHOM
KU3HH,

5) TpynoBoro BocnuTanus:

MHTEpEC K MPAKTHYECKOMY M3y4YEeHHUIO Mpodeccuii 1 Tpyna pa3InyHoOTo Poja, YBaKEHHE K
TpyZLy H pe3ysbTaraM TPYAOBOM JEATEIbHOCTH, B TOM 4YHUCJIE Ha OCHOBE INPHUMECHEHUS
MPEIMETHBIX 3HaHUM 1O XUMHUHU, OCO3HAaHHBIM BbIOOP WHIMBHUIYaJbHOM TpPAaEKTOPUU
IPOAOIDKEHHUsT 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEeIHONW MpOo(pecCUOHATBLHON AEsTeIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHIA, TOTOBHOCTH aJIaITUPOBATHCS B MPO(EeCCHOHAIBHOM CpeIe;

6) 7K0/10rHYECKOr0 BOCIIMTAHUS:

IKOJIOTHYECKHU IEJIeCO00pa3HOe OTHONICHHE K MPHUPOJIC KaK UCTOYHUKY JKH3HHU Ha 3emIle,
OCHOBE €€ CyIIECTBOBAaHHS, MOHUMAHUE IIEHHOCTH 3I0pPOBOro M Oe3ormacHoro oOpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3NYECKOMY U TICHUXUYECKOMY 3/0POBBIO,
OCO3HaHUE IIEHHOCTU COOJIIO/ICHUS TIPaBUil 0€30MaCHOTO MOBEICHUSI MTPU paboTe C BEIIECTBAMH,
a TAKXK€E B CUTYalHsIX, YTPOKAIOIIMX 310POBBIO U KU3HHU JIFOJIEH;

CIIOCOOHOCTH TPHUMEHSATH 3HAHUS, MMOJIydaeMble MpPU H3YYEHUH XUMHH, IS PEIIeHUs
3a/1a4, CBSI3aHHBIX C OKPY)KAIOIIEeH MPUPOIHON CPEIOil, ISl IOBBIIIIEHHS YPOBHS 9KOJIOTHYECKON
KYJBTYPBI, OCO3HAHUS TIO0ATLHOTO XapaKTepa dKOJOTHYCCKHX MPOOJIeM U IMyTeH WX PeIIeHUs
HOCpeHCTBOM METOAO0B XUMHHU, DKOJIOTHYCCKOI'O MBIIIIICHUA, YMGHI/UI pYKOBOI[CTBOBaTI)Cﬂ UM B
MO3HABATENbHON, KOMMYHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METANPEIMETHBIE PE3YJIbTATBI

B COCTaBe MeTaHpe)lMeTHBIX pCSYJ'IBTaTOB BBIACIIAIOT 3HAUYUMBIC JIA q)OpMHpOBaHI/Iﬂ
MHUPOBO33pEHUsI OOIICHAYYHbIC TTOHATHUS (3aKOH, TEOPHSs, MPUHIINI, TUIOTE3a, (PakT, cucrema,
MPOLIECC, IKCIIEPUMEHT U APYToe.), KOTOPbIe HUCIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX yUEOHBIX
mpenMeTax M TMO3BOJISIIOT HAa OCHOBE 3HAaHWM M3 OJTUX MpPeAMETOB  (HOPMUPOBATH
MPEJICTABICHUE O LETOCTHOMN



HAayyHOM KapTHMHE MHUpA, M yHUBEpPCAJIbHbIe yueOHbIe JIeHCTBUS (IIO3HABaTeNbHbIE,
KOMMYHHMKATHBHBIE, PETYJIATHUBHbBIE), KOTOpble oOecreunBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM JIeITEITLHOCTH.

I[lo3naBaTenbHbIE  yHHBepcajbHble  yuyeOHble  JeiicTBUS

Ba3oBble Jjornueckue aeicTBHA:

YMEHHSI HUCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBILIUICHUS TMpPU OCBOCHHHM 3HAHUM:
pacKpbIBaTh CMBICI XMMHUYECKMX TOHSATHUH (BBIACHATh UX XapakTEepHbIE IPU3HAKH,
yCTaHABIIMBATh B3aMMOCBS3b C JPYTUMU MOHSTHSIMH), UCTIOTB30BaTh TMOHATUS ISl OOBSICHEHUS
OTJENbHBIX (DAKTOB W SIBJICHUN, BHIOMpATh OCHOBAHUSA W KPUTEPUHM [UIsl KiacCU(UKALUU
XUMHUYECKHUX BEIIECTB U XMMHUYECKUX PEaKlUi, YCTaHABIUBATh MPUUMHHO-CIICJICTBEHHBIE CBS3U
MEXITy OOBEKTAMU U3YYCHHSI, CTPOUTH JIOTHYECKHE PACCYX ACHUS (MHIYKTHBHBIC, NCTYKTUBHBIC,
10 aHAJIOTUH ), JIeJIaTh BBIBOJIBI U 3aKJIFOUCHHUS;

yYMEHHE MPHUMEHSTHh B Ipoliecce MO3HAHMS MOHATHS (MPEAMETHbIE U METanpeaMETHbBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENHU, HUCIOJIb3yeMble B XUMHUHU, IPEeOOpPa30OBHIBATH IIHUPOKO
MPUMEHSAEMbIE B XUMHH MOJIEIbHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCKass (GopMylla W ypaBHEHHUE XUMHYCCKOH peaklud — TpU pEHIeHHH Yy4eOHO-
MO3HABATENbHBIX 33/1a4, C Y4YETOM OSTUX MOJEIbHBIX MPEACTABICHUI BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3YYaEeMBIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHYECKHUX PEAKIIMH, BBISABIATH OONINME 3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBEHHBIC CBSI3U U
MIPOTUBOPEYUS B U3yYAE€MBbIX MPOIECCaX U SBICHUSIX.

ba3oBblie ucciienoBaTe/bCcKue 1eicTBUS:

YMEHHUE HCMOJb30BaTh MOCTABIEHHBIE BOIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUsA, a
Takkeé B KadyecTBE OCHOBBI Juisi (OPMUPOBAHUSA THUIMOTE3bl MO TMPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHrne OmbITa MO TUTAHUPOBAHMIO, OPTaHU3AIMH U TPOBEACHUIO YYCHUUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAaTh 32 XOJIOM MpoIlecca, CaMOCTOSTEILHO MTPOTHO3UPOBATh €ro
pe3ynbrat, (GopMynupoBaTh OOOOIIEHUS U BBIBOJABI MO pe3ylbTaTaM MPOBEIEHHOTO OIbITA,
WCCTIEIOBAHMS, COCTABIIATH OTYET O MPOJIETaHHOM padoTe.

Padora ¢ nndopmanmeii:

yYMEHHE BBIOMPATh, aHATH3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUIOB
1 (opM MpeaCTaBICHHS, MOIY4aeMyI0 U3 pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYNIApHAs JIUTEepaTypa
XUMHUYECKOTO COJIEp’KaHMs, CIpaBOYHBIE TOcoOus, pecypchl HWHTepHeTa), KpPUTHYECKU
OIICHUBATh MPOTUBOPEUMBYIO U HEJIOCTOBEPHYIO MH(MOPMAITUIO; YMEHUE TPUMEHATh Pa3InIHbIC
METOJIbI W 3ampochl TpH TOWCKE U OoTOope HH(OpPMAMM U COOTBETCTBYIOIIMX JIaHHBIX,
HEOOXOIUMBIX [IJIsl BBHITIOJTHEHHSI y4eOHBIX W IO3HABATENbHBIX 3a7ad ONPEeAeNEHHOTO THIIA,
npuoOpeTeHrne ombiTa B O0JACTH HMCIHOJB30BaHUS HWHGOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, OBJIQICHHE KYIbTYpOH aKTUBHOTO MCIOJIB30BaHUS PA3IMYHBIX MIOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO ~ BBIOMpATh  ONTHUMAaNbHYHO QopMy TpeiacTaBieHuss uHPoOpMauu U
WJUTIOCTPUPOBATH PEIllaeMbIe 3314l HECIOKHBIMU CXeMaMHU, TuarpaMMamu, ApyrumMu GopMaMu
rpauKu ¥ UX KOMOMHAIUSIMU;

yMEHHE HKCTOJb30BaTh W AHAIM3UPOBATh B TIpollecce Y4eOHOM W HCCIEA0BATEIIbCKOM
JeSTeIbHOCTH UH(OPMAIIHIO O BIUSHUYU MPOMBIIUIEHHOCTH, CEIHCKOTO XO3SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPY>KAIOLIEeH MPUPOIHON CPEBL.

KoMMyHHKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE e CTBHUSA:

YMEHHUS 3aJlaBaTh BOIPOCH (B XoJe Auaiora W (Wiau) JTUCKYCCHH) IO CYIIECTBY
oOcykmaeMoll TeMbl, (OPMYIHPOBATh CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITTOTHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS MIPEACTABIIATH OJYYCHHbBIEC PE3YJIbTAThI I03HABATEIBHON JIEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JeNlaTh IPE3eHTALUI0 PEe3yJbTAaTOB BBIOJHEHUS XHUMHUYECKOTO



JKCTIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAOOPATOPHOW pPabOTHI MO HWCCICAOBAHHIO CBOWCTB
BEILIECTB, YY€OHOTO MTPOCKTA);

YMEHHSI y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIILHON U
MCCIIEIOBATENILCKON JCATENBHOCTH TPU PEIICHUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éra
OOIIMX WHTEPECOB W COTJIACOBaHMS MO3HMIUK (0OCYXKIEHHsS, OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBI», KOOPAWHAIIMS COBMECTHBIX JCUCTBHM, ONpPEeIICHINEe KPUTEPHEB 110 OIICHKE KayecTBa
BBITIOJTHEHHOU PabOTHI U IpYTHE).

PeryisiTUBHbIE YHHBEPCAIbHbIE yUeOHbIE 1eiiCTBUS:

YMEHHUE CAMOCTOSITEIILHO ONPEACIATh e IeATeIbHOCTH, IJIAHUPOBATh, OCYIIECTBISATD,
KOHTPOJHMPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESTEIHHOCTh, BBIOMPATH
HauOosiee Ah(EeKTUBHBIE CHOCOOBI  pEIICHHS Y4YEOHBIX M IIO3HABATCJIBHBIX  3ajad,
CaMOCTOSITENILHO COCTABIISATh HMJIM KOPPEKTHPOBATH TMPEIJIOKCHHBIH AJTOPUTM JICHCTBHHA TPU
BBITIOJTHEHUM 3aJlaHUN ¢ Y4ETOM TOJTYYCHHS HOBBIX 3HaHUK 00 H3ydaeMbIX OOBEKTaX —
BEIIECTBAX M PEAKIUAX, OIICHHBATh COOTBETCTBHE IMOJIYYCHHOTO PE3yJIbTaTa 3asBICHHOW IICIIH,
YMEHHUE UCIIOIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, TIPE/IJIaracMbIe B YCIIOBUH 3aIaHHIA.

NPEIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX pE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJNEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW (QenepaibHON pabouell MpOrpaMMoOi, BBIJICISIFOT: OCBOCHHBIC
O0y4aroIMMUCS HAyYHbIC 3HAHUS, YMEHUS M CIIOCOOBI



NehcTBUM, crenuduyueckue I MPeaIMETHON oOmacth «XuMHUsS», BUABI ACATEIBHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHWS, €ro HHTEPIpEeTaluy, MNpeoOpa3oBaHUI0 W TPUMEHEHUIO B
paSJII/I‘IHBIX y‘-Ie6HBIX 1 HOBBIX CI/ITyaHI/ISIX.

K xonmy oOydeHus B 8 kJjacce mpeIMeTHBIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Y OO YHAFOIITUXCSI YMECHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX IOHSITHI: aTOM, MOJIEKYJa, XUMUYECKUI
JJIEMEHT, IIPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMeChb (OJHOpPOAHAA W
HEOJHOPOJHAsA), BAJCHTHOCTb, OTHOCUTENIbHAs AaTOMHAas M MOJEKYJsIpHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas J0JI1 XHMHUYECKOTO
9JIEMEHTa B COEIMHEHHH, MOJISIPHBIM O00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJIb,
3JIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi PeaKLusl, KIaCCUPUKAIIH
peakuuii: peaklui COEAUHEHNUs, PEaKLUU Pa3JIOKEHUs, PEAKUU 3aMEILEHUS, PEAKIIU
o0MeHa, 9K30- ¥ SHJI0OTEPMUYECKHE PEaKI1H, TeIUIOBOH 3((eKT peakiuu, apo aroma,
ANEKTPOHHBIN CJIOM aroma, aTOMHas OpOMTalb, paAUyC aTroMa, XMMHUYECKas CBSI3b,
MOJIApHAsl M HEMOJISIpHAs KOBAJEHTHAas CBs3b, MOHHAs CBSA3b, MOH, KaTHOH, aHMOH,
pacTBOp, MaccoBast J0J1s BellecTBa (IPOLIEHTHAsI KOHIIEHTpallKs) B pacTBOPE;
WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATUH M NPUMEHSTH 3TU
MIOHSTHS TIPU OMMCAHUU BEILIECTB U UX IIPEBPALLCHMUI;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJHMKY JJIsi COCTaBlIeHHMS (OpMya BELIECTB U
YPaBHEHUU XMMHYECKUX PEAKIIUI;

OIpeNIeNIATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMAX, CTEIEHb
OKHCJICHHS DJIEMEHTOB B OMHApHBIX COEAMHEHMSX, NPHHAJUICKHOCTh BEIIECTB K
OnpefeI€éHHOMY KJaccy COeAMHEHMH 1o QopmynaMm, BHUJ XHMHUYECKOW CBSA3HU
(xoBaJIeHTHas! M1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSIX;

packpsiBaTh cMbica Ileproguueckoro 3axona [I. M. MenpneneeBa: 1eMOHCTPUPOBATh
[IOHMMAaHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX JJEMEHTOB OT HX
nosnioxkeHus B llepuoanueckoil cucreme, 3aKOHOB COXpAHEHHMs] MacChl BEUIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO- MOJIEKYJISIPHOTO YYEHHUs, 3aKOHa ABOrajipo;

ONUCBHIBaTh M XapakTepusoBaTh TabauuHyo ¢(opmy Ilepuonnyeckoit cucremsl
XMMHUYECKHX 3JIEMEHTOB: pa3ivuyaTh IMOHATUS «IJIaBHas mHoArpynna (A-rpymma)» u
«mobounast moxarpynmna (b-rpymma)», Mameie W OOJBIINE TMEPUOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcs B Tabnuue «lleproguueckas cuctemMa XUMHUYECKUX
anemeHnToB J[. . MenneneeBa» ¢  YHCIOBBIMM  XapaKTEPUCTUKAMU  CTPOECHMS
aTOMOB



XUMHUYECKHUX DJIEMEHTOB (cocTaB M 3apsal sjapa, oOllee YHCIO JIIEKTPOHOB U
pacnpezesieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XUMHUECKHUE JIEMEHTbI, HEOPraHUYECKHE BEIeCTBA, XMMHUECKHE
peakuuu (10 YUCIYy U COCTaBy Yy4YaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY
s dekry);

XapaKkTepu30BaTh (ONUCHIBATh) OOIIME XUMHUYECKHE CBOWMCTBA BEIECTB Pa3IMYHBIX
KJIAaCCOB, IOATBEpXKJas ONHCAHME MPUMEpPaMU  MOJEKYJSIPHBIX  yYpaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHY IIPOTEKAHUSI XMMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSAX;
BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCCOBYIO
JIOJII0 XUMUYECKOTO 3JIeMEHTa 110 (OpMyJie COSMHEHNs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOUN peaKInuu;

MIPUMEHATh OCHOBHBIE ONEpPALUU MBICIUTEIBHOU NEATEIbHOCTH — aHAJIU3 W CUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3aLUI0, KIACCU(UKALIMIO, BbISIBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOWMCTB BEIIECTB M XMMHUYECKUX PEaKLUU,
€CTECTBEHHO-HAY4YHbIE ~ METOAbI  MO3HAHUS  —  HaONIOJeHWEe,  U3MEpEeHHe,
MOJIETTUPOBaHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIICHHBIH );

ClieloBaTh IMpaBUJiaM  IIOJIb30BAHUSI XMMHYECKOW TMOCYylIOM U J1abOpaTOpHBIM
o0opy/loBaHUEM, a TAaKXKe MpaBHJIaM OOpAIICHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU IO BBIOJHEHHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
U COOMpaHHUIO Ta3000pa3HBIX BEHIECTB (BOJOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEAECIEHHON MAacCOBOM JT0JIEN paCTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
U MPOBOANTH XUMHUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCIIOT C TIOMOIIbIO HHANKATOPOB (JIakMycC, peHoadTanenH, METUIIOPAHK U APyrue).

K xoHmy oOyuenus B 9 kJiacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxxaTh c()OPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX IOHATHUN: XUMHUYECKUH DJJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHULATEILHOCTb, CTENEHb OKUCIEHMS, XUMUYECKas peakius, XUMHYecKas
CBSI3b, TEIUIOBOW 3P EKT peakiuu, MOJb, MOJSPHBI 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKass AUCCOLMAIMS, pPEaKUUd HOHHOro OOMeHa,
KaTalnu3aTtop, XUMHUYECKOEe paBHOBeCHe, oOOpaTuMble MU



HeoOpaTHMble pPEeaKIHMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIHUTENb,
BOCCTAaHOBUTENIb, OKHUCJICHHE M BOCCTAaHOBIIEHWE, aJJIOTPONHUs, aM(OTEPHOCTD,
XUMUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas), KpHUCTANIMYECKast
pemeéTKa, KOppo3usi METAJJIOB, CIUIaBbl, CKOPOCTh XMMUUYECKOW PEaKlUH, MPeaesbHO
nonyctuMmas konueHTpanus [1JIK BemecTna;

WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKHUX TMOHATUM U MPUMEHATH 3TU
MIOHSATHS TIPU OMMCAHUU BEILIECTB U UX MPEBPAICHHUIA;

UCIOJIb30BaTh XMMHYECKYI0 CHMBOJUKY JJIsi COCTaBJICHHS (OpPMyN BEIIECTB U
YpPaBHEHU XUMHYECKUX PEAKIUK;

ONpeAeNsATh BaJCHTHOCTh U CTENEeHb OKHUCICHUS XHMHYECKHUX DJIEMEHTOB B
COCUHEHUSAX PA3IMYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEUIECTB K OMNPEACIEHHOMY
KJIACCy COEJAMHEHUU 1Mo ¢opMmynaM, BUJI XUMHUUYECKOW CBSI3U (KOBaJEeHTHAas, WOHHAs,
METaJUIMYecKasi) B HEOPraHWYECKUX COCAMHEHHSIX, 3aps] HMOHA 10 XUMHYECKOM
dbopMyIte, XapakTep Cpelbl B BOIHBIX PACTBOpPAX HEOPTaHWYSCKHUX COCAMHCHUU, THII
KPUCTAINTUYECKON PEeIIETKA KOHKPETHOTO BEIIECTBA,

packpsiBaTh cmbica llepuoanyeckoro 3akona [[. 1. MenaeneeBa u 1eMOHCTpUPOBATH
€ro MOHMMAaHHE: ONHUCHIBATh M XapaKTepu3oBaTh Tabmuunyto Gopmy Ilepuonnyeckoit
CUCTEMbl XMMHYECKHX OJJIEMEHTOB: pa3inyaTh NOHATUA «TJaBHas mnoarpymnmna (A-
rpynna)» u «mnobounas noarpynna (b-rpynma)», maneie u Oosiblliue NEpUOBI,
COOTHOCUTh O0O3HAuU€HUs, KOTOpbIE MMEIOTCSI B IEPUOAMWYECKOM Taliuie, c
YHCIIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsj aapa, obIiee Yuciao dIEKTPOHOB U paclpe/ielIeHHe UX MO 3JEKTPOHHBIM CIIOSIM),
OOBACHATH OOIIME 3aKOHOMEPHOCTHM B W3MEHEHWH CBOWCTB OJJIEMEHTOB M HUX
COCIMHEHHI B MpeJesiax MaJbIX MEPUOO0B U TJIABHBIX MOATPYII C y4ETOM CTPOCHHS
UX aTOMOB;

KJIacCU(UIIUPOBATH XUMHUECKHE AJIEMEHThI, HEOPraHMYECKHE BEIECTBA, XUMUYECKUE
peakuu (10 YUCIYy M COCTaBY Y4YacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEILIOBOMY
s dexTy, Mo U3MEHEHHUIO CTENEeHeNW OKUCICHUS XUMHUYECKUX DIIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATH) OOIIME M CHENU(PUUECKHEe XUMHUYECKHUE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEHIECTB, MOATBEPK/1asl OMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
WOHHBIX YPaBHEHUI COOTBETCTBYIOIMINX XUMUYECKUX PEAKIUH;

COCTABJIATh YPABHEHUS SJICKTPOJUTHUYECKON JUCCOLUMALIMU KHUCIIOT, IIEJIOYEH U COJEH,
MOJIHBIE U COKpAIIEHHbIE YPAaBHEHUS PEaKLIUi HOHHOTO



oOMeHa, ypaBHEHHs PEaKIHii, MOATBEPKIAIOMINX CYIIECTBOBAHUE TCHETUYECKON CBSA3H MEXIY
BEIIECTBAMH Pa3JINYHbIX KJIACCOB;

® PpacKphIBATH CYIIHOCTb OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN MOCPEICTBOM COCTABIICHUS
JIEKTPOHHOTO OajaHca 3TUX PEAKIIMMT;

e IIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOCHMS, BO3MOKHOCTH IPOTEKAHUS
XUMHUUYECKUX MPEBPAILIECHUN B PA3JINYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIDHYIO MAacChl BELIECTB, MAacCOBYIO JOJIIO
XMMHYECKOTO 3JIEMEHTa 10 (hopMyse COEIUHEHHs, MAacCOBYIO JOJIIO BEIIECTBA B PacTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKON pEaKIuy;

e coOnoaTh IpaBUia MOJb30BAHUS XMMUYECKOM MOCYIOW M J1a0OpaTOpHBIM 000OpYIOBaHHUEM, a
TaKXe MpaBuiia 0OpalleHHs C BEIECTBAMU B COOTBETCTBHM C MHCTPYKLUSAMH IO BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OINBITOB IO MOJYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BEILECTB
(aMMHMaKa 1 yriaeKucioro rasa);

e [POBOJUTH pEAKLUMH, MOATBEP)KIAIOIIME KAYECTBEHHBIH COCTAaB  PA3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJOpHI-, OpoMHUA-, MOAMI-, KapOoHaT-, ¢ocdaT-, CUIMKAT-,
cynbdar-, THUAPOKCHI-MOHBI, KATHOHBI ~aMMOHHS W HOHBl HM3yYCHHBIX  METaJUIOB,
MIPUCYTCTBYIOILKE B BOJHBIX PACTBOPaX HEOPraHUUECKUX BEIIECTB;

e [IPUMEHATH OCHOBHBIE OINIEPAIIMM MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 WM CUHTE3, CPAaBHEHUE,
0000IIeHNEe, CHUCTEMATU3aINI0, BBISIBICHHE MPUYMHHO-CICJCTBEHHBIX CBSI3€H — ISl M3YYEHUS
CBOMCTB BELIECTB M XHWMUYECKUX pEaKLUd, €CTECTBEHHO-HAYYHbIE METOAbl IO3HAHUS —
Ha0JI0ieHNe, U3MEPEHNE, MO/IETIMPOBAHUE, SKCIIEPUMEHT (PeasIbHbIM U MBICIICHHBIN).

1. COIJEPKXAHHUE OBYYEHMUSA

8 KJIACC

IlepBoHaYa/IbHBbIE XUMHUYECKHE IOHATHS

[Ipenmer xumuu. Poilb XMMHM B KW3HU 4YeJIOBEKAa. XHMMHS B CUCTEME HayK. lela W BElIeCTBa.
dusnueckue CBOWCTBA BEIIECTB. ATrperarHoe COCTOsSHHME BemiecTB. [loHsATHE O MeTojnax MO3HAHUSA B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3ienieHus: cMecei.

ATOMBI U MOJEKYNbl. XUMHYECKUE 31eMEHThl. CHMBOJIBI XMMHUYECKHUX 3J1eMeHTOB. [Ipocteie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumnueckas popmyia. BalleHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BewlecTB. OTHOcUTenbHass aTromMHas Macca. OTHOCUTENbHAsh MOJIEKYIJIsipHas Macca. MaccoBas a0
XAMUYECKOT0 3JIEMEHTA B COSIUHEHHH,

KomnuectBo BemecTtBa. Monbs. MoisipHas macca. B3auMOCBS3b KOJIMYECTBA, MAacChl M 4HUCIA
CTPYKTYPHBIX €IMHHUII BelecTBa. Pacd€Thl mo hopMyliaMm XMMHUYECKUX COCTUHEHHIA.

du3znueckue U XUMUYECKHE SIBICHUSA. XUMHYECKas peakius U e€ NMpU3HaKU. 3aKOH COXPAHEHHS
MacChbl BEMIECTB. XHUMHUYECKHWE ypaBHEeHHS. Kriaccudukaruss XUMHYECKHUX peaknuii (COeTMHEHHS,
pasoKeHus, 3aMeleHns, 0OMEHa).

Xumuueckuii sxcnepumenm:

3HAKOMCTBO C XUMHUYECKOM MOCYI0H, paBHUIaMH pabOThI B JTaOOpATOPUHU U IPUEMaMHU 0OpAIIEHHUS C
1abopaToOpHBIM 000pPYyIOBAaHUEM, U3YUCHHE U OMHCaHWEe (QU3MUYECKUX CBOMCTB OOPA3I[0B HEOPTaHMYECKUX
BellecTB, HabmonaeHne ¢u3nyeckux (TUIaBIEHHE BOCKA, TasHHUE JIbJla, PACTUpPAHHE caxapa B CTYIIKe,
KUIICHUE W KOHJCHCAIUS BOJbI) U XUMHUYECKHX (TOPEHHE CBEUYH, MPOKAIMBAHWUE METHOW TMPOBOJIOKH,
B3aUMOJICKICTBHE MeJla C KHUCJIOTOW) SBJICHUHN, HAOMIOEHWE M OIMCAaHWE TPU3HAKOB MPOTCKAHUS
XUMHYECKUX peakiuii (pa3lioKeHHe caxapa, B3aUMOJICHCTBHE CEPHOW KHCIOTHI C XJIOPHIOM Oapws,



paznoxenue ruapokcuaa menu (II) mpu HarpeBaHuM, B3aMMOJCHCTBHE Kelie3a C PACTBOPOM COJIM MEIU
(IT1), m3ydeHune crmocoOOB pa3neicHUuss CMecel: C TOMOIIBI0 MarHuTa, (UILTPOBAHHUE, BBITAPHUBAHME,
TUCTWIUISLMS, Xpomarorpadus, MpPOBEIEHHWE OYMUCTKH IOBAPEHHOM COJM, HAOIIOJEHHE W OMUCaHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WUIIOCTPUPYIOLIErO 3aKOH COXPAHEHMs] MAacChl, CO3JaHHUE MOJENel
MOJIEKYJI (IIIApOCTEPIKHEBBIX ).

BasxHeiilnue npeacTaBuTe/Id HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — aneMeHT u npocroe BeniectBo. Haxoxaenue
KHACJIOpOJia B mpupojae, (U3MYECKHE W XHUMHYCCKHE CBOicTBa (peakiuu TOpPEHHS). Oxkcuapl.
[Ipumenenne kucmnopona. Crnocodbl MOTyYyeHHUS KUCIOpPOJa B J1aOOpAaTOPUU U MPOMBIIUIEHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — ajutoTpornHas MoAu(UKAIUsI KUCIOPOa.

TennoBoii 3pPexT XUMUUECKOI peaklK, TEPMOXUMHUYECKHE YPaBHEHHUS, K30~ U DHIOTEPMUYECKUE
peakiuu. TOIUIMBO: yrojb U MEeTaH. 3arpsi3HEHHE BO3yXa, YCHICHHE MapHUKOBOro 3 dekra, paspyuienue
030HOBOT'O CJIOSI.

Bogopon — siemeHt u mpocroe BemiecTBO. Haxokaenwe Bogopona B mpupone, (u3nuecKue u
XMMHUYECKHUE CBOICTBA, IPUMEHEHHE, CLIOCOOBI nonydeHust. Kucnotsl u conu.

Mousipablii 00bEM ra30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSM.

®dusnyeckue cBoMcTBa BoAbl. Boma kak pactBopureinb. PactBopel. HackllieHHbIE M1 HEHACHIIIEHHBIE
pacTtBOpbl. PacTBOpMMOCTB BElIECTB B BOJI€. MaccoBas J0J1s1 BEUIECTBA B pacTBOpe. XMMHUUYECKUE CBOMCTBA
BoAbl. OcHOBaHuA. Posnb pacTBOpPOB B MPUPOJE M B KU3HHM 4elnoBeka. KpyroBopoT BOIbI B MpHUPOJE.
3arpsi3HeHue NpUPOAHBIX BoA. OXpaHa U OUYMCTKA MPUPOIHBIX BO/I.

Knaccudukanuss ~ Heopranmueckux — coemuHeHuid.  Oxcunmpl.  Knaccupukamust — OKCHIOB:
coseoOpa3yrome (OCHOBHBIC, KHCIOTHEIE, aM(pOTepHbIe) U HeconeoOpa3yromue. HomenknaTypa okCumoB.
duznuecKre 1 XMMUYECKHE CBOMCTBA OKCUIOB. [loyueHne okcuioB.

OcHoBanus. Knaccudukaiims ocHOBaHUH: MIENOYM M HEPACTBOPUMBIE OCHOBaHMA. HomeHkmaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne oCHOBaHUH.

Kucnotel. Knaccudukarus kucnor. Homenknatypa kuciot. @u3ndeckiue U XMMHUECKHE CBOMCTBA
kucinot. Psan aktuBHoctn metaiuioB H. H. bekerosa. Ilomyyenue Kucior.

Comu. Homenknarypa coneil. @u3nueckue U XMMUYECKHUE CBOMCTBA COJEH.
[Tonyuenue coneil.

I'eneTnyeckas CBsA3b MEXKIYy KJacCaMU HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuiui sxcnepumenm:

KaueCTBEHHOE OIpeleeHNe COJEpKaHUs KUCIOpoJa B BO3AyXe, IONydyeHUEe, COOUpaHHe,
pacro3HaBaHUE U U3yUYE€HHUE CBOMCTB KUCIOPO/1a, HAOII0IEHNE B3aMMOJICHCTBHSI BEIIECTB C KUCIOPOIOM U
YCJIOBHSI BOSHUKHOBEHHS M TIPEKpAIeHUs TOpeHHs (MoXkapa), 03HAKOMJICHHE C O0pa3llaMu OKCHIOB U
OIHMCaHWE UX CBOMCTB, MOJTy4YeHHE, COOMpaHue, Paclio3HaBaHUE U U3y4YeHUE CBOMCTB BOIOpoAa (TopeHue),
B3anMoJieiicteue Boaoponaa ¢ okcugom wmeau (II) (BO3MOXHO HCMONB30BaHHE BHUAEOMATEPUATIOB),
HaOMro/iIeHne 00pa3lloB BEIMIECTB KOJIMYECTBOM | MOJb, HMCCIEIOBAHUE OCOOEHHOCTEH pacTBOPEHUS
BEIIECTB C Pa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIIEHHON MacCOBOW J0OJEH
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBIE BOJBI C METATIaMH (HATpUEM UM KaibliieM) (BO3MOXKHO
UCIIONIb30BaHNWE  BUIEOMATEPHAIIOB),

UCCIIeIoBaHHE O0pa3l0OB HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KJAcCcoB, HAOMIOJIEHHE H3MEHEHUS
OKpacKH MHAMKATOPOB B pacTBOpax KHUCIOT U IIesodel, uydeHue Bzaumopeicteus okcuaa menu (II) c
PacTBOPOM CEPHOM KHUCIIOTHI, KUCIOT C METANIaMH, PeaKui HeUTpanu3aluu, Mody4YeHue HEPaCTBOPUMBIX
OCHOBAHUH, BBITECHEHHE OJHOIO METaJljIa IPyrMM U3 PAcTBOPA COJIU, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3aa4
1o Teme «BaxkHeillme Kiaccbl HEOPraHUYECKUX COETMHEHUN.

IHepuoguveckuii 3axkoH u Ilepuogmueckass cucrema xuMu4YeckKux 3emenros JI. H.



MenpeneeBa. CtpoeHune aToM0oB. XUMHu4ecKas ¢B3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIE PEaKINU

[lepBbie MOMBITKM KJIAcCU(PHUKAMA XUMHYECKUX dJeMEHTOB. [loHSATHE O Tpymnmax CXOIHBIX
AJIEMEHTOB (IIIETIOYHBIE U MIEIOYHO3EMETbHBIC METAJUIBI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPHIC
00pa3yroT aM(pOTEpHBIE OKCHUIIBI U THIPOKCHIBI.

Ilepnonnueckuit 3axkoH. Ilepuommyeckas cucrema xumudeckux aviemeHrtos JI. M. Menneneesa.
Kopotkonepuoanas u jymmaHONIEpHoaHast GopMbl [lepronnueckoi cucTeMbl XUMUYECKUX d51eMeHToB 1. 1.
MenaeneeBa. Ilepuoabsl u rpynmbl. OU3HYECKUH CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB IEpUOJa U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocraB aTtoMHbIX sjep. M3orombl. nexkTponsl. CTpoeHHE 3SIEKTPOHHBIX
o0onouek atomMoB mepBbix 20 xuMuueckux anneMmeHToB I[lepumoamueckoit cucrtemsl J[. M. Menneneena.
XapakTepucTUKa XUMHUYECKOrO0 HJIEMEHTa MO ero mnoJyioxkeHutro B Ilepumommueckoit cucreme JI. .
Menpeneena.

3aKOHOMEPHOCTH U3MEHEHHUsl pajJdyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U NEPUOIAM.

3nauyenue llepumoamyeckoro 3akoHa u IlepuomMueckoil CUCTEMBI XUMHUYECKHUX DSJIEMEHTOB JJis
pa3BuTHs Hayku U npakTuku. [{. . MeHneneeB — y4€HbIN U rPpaKIaHUH.

Xumuueckas CBsA3b. KoBaneHTHas (TMOJspHAss H HEMOJISAPHAs) CBS3b.
DNEeKTPOOTPUILIATETLHOCTh XUMHUYECKUX 71eMEHTOB. IOHHAs CBSI3b.

CreneHb  OKHCJICHUS. OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUH.

[Iponecchl okucneHus ¥ BOcCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit Ixcnepumenm:

M3ydyeHue oO0pas3loB BEIICCTB METAJUIOB M HEMETAJUIOB, B3aUMOJCHCTBHUE THAPOKCHUIA IIMHKA C
pacTBOpaMHM KHUCJIOT W IIEJIOYEH, MPOBEACHHUE OIBITOB, HILTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIUi (TOpEHUE, PEAKIIUU Pa3I0KEHUs, COSTUHEHHS).

Mesxcnpeomemnmnbuie ceasu

Peanmzanust MeXnpeaMETHBIX CBSI3€H NMPH W3yYEeHHH XMMHUH B 8 KJIacCe OCYIIECTBISIETCS dYepe3
UCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHH, SBISAIOIINXCS CUCTEMHBIMU
IUISL OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOm1re ecTecCTBEHHO-HAYYHBIC TIOHSATHS: HAyYHBIN (DaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CUHTE3,
Kiaccu(ukanus, MepuoAUYHOCTb, HAOIIOAECHUE, JKCIEPUMEHT, MOJCIMPOBAHUE, HU3MEPEHUE, MOJElNb,
SIBJICHHE.

®dwusnka: MaTepusi, aTOM, DIIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJINJ, U30TOIbI, PaTHOAKTHBHOCTS,
MOJIEKYJa, AJIEKTPUYECKUH 3apsiji, BEIIECTBO, TeJI0, O0BEM, arperaTHoe COCTOSHME BELIeCTBa, ras,
¢bu3nvecKkre BEIMIUHBI, €INHUIIBI H3MEPEHHsI, KOCMOC, TUTaHEeTHI, 3BE3/1b1, COoTTHIIE.

buonorus: hotocunTes, npixanue, onocdepa.

l'eorpadusa: armocdepa, rugpocdepa, MHHEpanbl, TOpPHbIE IOPOABI, IOJIE3HBIE HCKOIMAeMbIe,
TOTLTUBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYECKAs peaKIUsA

[lepnonnueckuit 3akoH. Ilepuogmueckas cucrtema xumudecknx snemeHToB J[. 1. MeHnneneesa.
Crtpoenre aTroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHWH CBOWCTB XHMHYECKHX OJJIEMEHTOB IIEPBBIX TPEX
MEPUOJIOB, KaWs, KalblMsi M WX COCAWHEHWH B COOTBETCTBUU C TIIOJIOKEHHEM DJIEMEHTOB B
[lepuonuueckoil cuctemMe U CTPOEHHUEM UX ATOMOB.

Crpoenue BemiecTBa: BUIbl XMMHUYECKOM CBS3U. THIBI KPUCTAJUIMYECKUX DPEHIETOK, 3aBUCHMOCTD
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PENIETKN U BUJIa XUMHYECKOM CBSI3H.

Knaccupukanuss 1 HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XMMHUYECKHE CBOMCTBA BEILECTB,



OTHOCSIIIMXCS K Pa3IM4HbIM KJlacCaM HEOPraHWYECKUX COEAMHEHUN, TEHETUYECKas CBSA3b HEOPTaHUYECKUX
BEIIECTB.

Knaccudukanus XuMUYECKMX peakuuid M0 pPa3IMyHbIM MpuU3HakaMm (10 YHCIy M COCTaBy
YYaCTBYIOLIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 HM3MEHEHHUIO CTENeHEW OKHUCICHUS
XUMHYECKHUX DJIEMEHTOB, IO OOpaTUMOCTH, TO YYaCTHIO Karaiam3aTopa). DK30- M IHAOTEPMHUYECKUE
peaxkiuu, TepPMOXUMUYECKIE YPAaBHEHUSI.

[TonsiTue o ckopoctu XuMuyeckoit peakiuu. [louarue 06 oOpaTUMbIX U HEOOPATUMBIX XUMHUYECKUX
peakuusix. IloHATHE O TOMOTrEHHBIX M TIeTEpOreHHbIX peakuusax. [lonstue o katanuse. [lonsTue o
XMMHUYECKOM paBHOBeCHUU. DakTOphl, BIUSIOIIME HAa CKOPOCTh XUMHYECKOM pPEAKIUH U II0JI0XKEHHE
XUMHUYECKOTO PaBHOBECHS.

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE peaxuuu, AIIEKTPOHHBII OanaHc OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIbHOU peaxuuu. CocraBnenue YPaBHEHUH OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKImii ¢ UCIIOJIb30BaHUEM METO/1a SJICKTPOHHOTO OasaHca.

Teopust 3neKTPOIUTHUECKON AUCCOLMALMU. DJIEKTPOJIUTHl U HEIEKTPOIUTHL. KaTHOHBI, aHHMOHBI.
MexaHu3M UCCOLMALMK BEHIECTB C PA3JIMYHBIMU BUIAMH XUMHYECKOW CBs3H. CTeneHb MUCCOLUAIUU.
CunbHbIe U cradble EKTPOIUTHIL.

Peakuuu wnoHHOro oOmeHa. VYcClOBUS MNpPOTEKaHUS peakUuid HMOHHOrO OOMEHa, IIOJIHbIE U
COKpalI€HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOHCTBa KHUCIOT, OCHOBAaHHUH M COJIEH B CBETE
MpeJIcTaBiICHU 00 SIMEKTPOIUTHUECKON auccouuanuu. KadecTBeHHbIE peakiuu Ha HOHBL [loHsATue O
THIPOJIU3E COJEH.

Xumuueckuii sIkcnepumenm:

O3HAaKOMJIEHHE C MOJEJISIMU KPUCTAIIMYECKUX PELIETOK HEOPraHMYECKHX BEIIECTB — METAJIOB U
HeMeTalioB (Tpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpWAA HATPHsI), MCCIEJOBAHUE 3aBHCUMOCTH
CKOpPOCTM  XMMHUYECKOW  peakIMM OT  BO3JEHCTBUS  pa3iWYHbIX  (DAaKTOpPOB,  HUCCIIEJOBaHHE
3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, MpOIEcca JUCCOLMALUU KUCIIOT, 1eJIoueii U cosei (BO3MOXKHO
UCMOJb30BaHUE BUAECO MAaTE€pHajoOB), MPOBEIEHHE OIBITOB, WUIIOCTPUPYIOUIMX MPHU3HAKK MPOTEKAHUS
peaknuii moHHOro oOMeHa (oOpa3oBaHME OCajJKa, BBIJCICHHE Ta3a, 00pa3oBaHHE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil  (ropeHue, peakuuu
pa3oKeHUs,, COEAMHEHUs), paclo3HaBaHHE HEOPraHWYECKUX BEIIECTB C IOMOIIBI0 KaueCTBEHHBIX
peakuuii Ha HOHBI, PELIEHUE dKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJuibl 1 BX coeiMHEHNA

OOmast xapakTepucTUKa TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHH
okucneHus. CTpoeHue U (pu3ndeckre CBOMCTBA MPOCTHIX BELIECTB — IAJIOT€HOB. XMMUYECKHE CBOICTBA Ha
npuMepe xjopa (B3auMOJAEWCTBHE C MeTallylaMH, HeMeTalllaMH, Ieiaoudamu). XsopoBoaopos. ComsHast
KHCIIOTa, XUMHYECKHE CBOWMCTBA, IOIy4YeHHE, NpuMeHeHHue. JlelicTBHe XJopa M XJOPOBOIOpPOJAa Ha
OpraHM3M uesoBeKa. BakHele XJI0pHUIbl U UX HaXOKIEHHUE B IPUPOJE.

O6mras xapaktepuctuka 35eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC
crerieHd okucineHusi. CTpoeHue M (pu3Myeckue CBOICTBa MPOCTHIX BEIIECTB — KHUCIOpPOJa M CEPHI.
AnnotpornHsle MOAU(UKALMU KUCIOPOa U cepbl. XMMUYECKHE CBOUCTBa cepbl. CepoBOIOPO], CTPOCHUE,
¢busznyeckue U XUMHYeckue cBoiicTBa. OKCHIBI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKcuIoB. CepHas
KHCJIOTa, (u3Myeckne W XUMHUYECKHE CBOMCTBAa (OOmIME KakKk TMPEICTABHTENs Kiacca KHUCIOT |
cneunpuyeckue). XUMHUECKUE PEAKIMU, JIeKallMe B OCHOBE MPOMBIIIJIEHHOTO CIoco0a MOMydeHUs
cepHoil kucnotsl. IIpumenenne cepHoit kucnoTel. Cosn CEpHON KUCIIOTHI, KAYECTBEHHASI peaKus Ha

cynbdar-uoHn. Haxoxnenue cepel u €€ COeUHEHUN B MPUPOJIC. XUMHUECKOE 3arps3HEHUE OKPYKaIOIIeH
Cpelbl COECTUHEHUSIMU cepbl (KUCIOTHBIE A0XKIW, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
MPEAOTBPALLICHHUS.



OO6mrast xapakTepuCTHKa 3JIeMEHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC
CTETIEHU OKHCIEHUs. A30T, paclnpoCTpaHEHHWE B mpupoje, (u3Mueckue U XHUMHYECKHE CBOMCTBA.
KpyroBopor azora B mpupome. AMMHakK, ero (U3MYECKHEC M XHMHYECKHE CBOWCTBA, IOJyYCHHUE U
npuMmenenne. Conu aMMOHHSI, WX (PU3NYCCKUE M XUMHUYECKHE CBONCTBA, mpuMeHeHHe. KauecTBeHHas
peakius Ha WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MOoJydeHue, (PU3NYecKue W XUMUYECKUE CBONCTBA
(obmue Kak NOpeacTaBUTENs Kiacca KUCIOT U crnenuduueckue). lMcronb3oBaHue HUTPATOB M COJeEi
aMMOHHS B KauyecTBe MHUHEpPaJbHBIX yA0OpeHui. XHUMHUYECKOE 3arps3HEHHE OKpY)KaloIleld Ccpeibl
COCIMHEHUSAMH a30Ta (KUCJIOTHBIC JOXKIHW, 3arps3HEHUE BO3[yxa, MOUYBEI W BOJ0EMOB). Docdop,
aJUIOTpONHbIe Mogudukanuu ¢ochopa, dusudeckue u xumuueckue cpoiictBa. Oxcun ¢ochopa (V) u
dbochopHas kucioTa, puzMUecKUe U XMMHUYECKHE CBOWCTBA, monydenue. VcmonwszoBanue ¢ocdaros B
KauecTBE MUHEPAIbHBIX YI00pEHUH.

Oo6mas xapakrtepuctuka 31eMeHTOB [VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEepPHBIE
CTCTICHH OKHCIICHUS. YTJIEpPOI, AJUIOTPOITHBIE MOAU(HUKAIINY, PACIPOCTPAHEHUE B IPUPOAEC, (PU3NIecKue 1
XUMHUYECKHe cBoiicTBa. Ancopbomus. KpyroBopot yriepona B mpupoje. OKcubl yriaepona, ux Gpusndeckue
U XMMHUYECKHE CBOICTBa, JCCTBUE HA KUBBIE OPTaHU3MBI, MOIYYCHHE M MPUMEHEHHE. DKOJIOTUYECKUE
npoOJieMbl, CBsi3aHHBIE ¢ okcuaom yriepona (IV), rumore3a TI00aNBHOTO IOTEIUICHUS KIIMMATa,
MapHUKOBBIN 3 (eKT. YrompHas KHCIOTa U €€ COMH, NX (PU3NIECKHEe U XUMUYSCKUE CBOMCTBA, TIOTyICHHE
u npuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHAT-MOHBI. lVcmonb3oBaHue KapOOHATOB B OBITY,
MEIHIIMHE, TPOMBIIIIJICHHOCTH U CEJILCKOM XO3SICTBE.

[lepBonavasibHble TIOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX yriepoja (MeTaH,
9TaH, 3TWIEH, alleTHJICH, dTaHOJI, TJIULEPUH, YKCYCHas KucioTa). [IpupoaHble UCTOUHUKHU YIIIEBOJIOPOIOB
(yronab, mpupoAHBI ra3, He(dTh), MNPOAYKTHl UX TnepepaboTku (OeH3MH), UX pPOJb B OBITY U
MPOMBIIIIEHHOCTH. [loHsATHE O GMONOTMYECKH BaKHBIX BEIIECTBAX: JKHUpaX, Oelkax, yrieBojax — U HX
pOJIN B JKU3HU YeNloBeKa. MarepuaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COCTMHECHUM.

Kpemuuii, ero ¢usmueckne W XUMUYECKHE CBOWMCTBa, MoiydeHWe W mpuMeHeHue. CoelnnHeHUs
KpemMHusi B mpupoxae. OOmme mpenctaBienus o0 okcuae kpemuus (IV) u KpemMHHEBOW KHCIOTE.
CunuKaThl, X WCIOJIB30BAaHKUE B OBITY, B TPOMBINUICHHOCTH. BaKHEWIINE CTPOUTEThHBIC MAaTEPHAIIBI:
KepaMuKa,

CTEKJIO, LIEMEHT, OeToH, xene300eToH. IIpobrembl 0€30macHOTO HCIMOJIB30BAaHHUS CTPOUTEIbHBIX
MaTepHaioB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3ydyeHne oOpa3loB HEOPTraHWYECKHX BEIIECTB, CBOWCTB COJITHOM KHCJIOTHI, IPOBEICHUE
Ka4eCTBEHHBIX pPEaKIWi Ha XJOPUA-WUOHBI W HaOJIOJCHWE TMPHU3HAKOB WX TIPOTEKAHUS, OIIBITHI,
oTpaxkaromue (QU3NYECKUe M XHUMHUYECKHE CBOMCTBA TaJOr€HOB M UX COEIMHEHUH (BO3MOXHO
WCIOJIb30BaHUE BUIEOMAaTEPUAIIOB), O3HAKOMJIEHHE C 00pa3lamMH XJIOpUI0B (TalOr€HUI0B), 03HAKOMIICHHUE
c oOpasnamMu cepel U €€ COCIUHEHHSIMHU (BO3MOXXHO HCIIOJIB30BAHUE BUJIEOMATEPHAIOB), HAOIIOJACHUE
nporiecca OOyIJIMBaHUSI caxapa IOJl JeHCTBUEM KOHIIEHTPUPOBAHHON CEpHOW KHCIOTHI, H3y4YCHHE
XMMHUYECKHX CBOWCTB pa30aBlIeHHON CEpHOW KHCIIOTHI, IPOBEJCHUE KaueCTBEHHON peakluu Ha Cyibdar-
MOH U Ha0JII0JIeHHE MIPU3HaKa e€ MPOTeKaHHs, 03HAKOMJIEHHE ¢ (PU3MUECKUMH CBOICTBaMU a30Ta, (hocdopa
U UX COeIUHEHUH (BO3MOXKHO HCIOJb30BaHUE BUJEOMAaTEpHAaNOB), 0Opa3llaMHM a30THBIX U (OCPOPHBIX
ynoOpeHnii, moNydeHne, COOMpaHWe, paclo3HaBaHWE M W3yYeHHE CBOWCTB aMMHaKa, IPOBEICHHE
KayeCTBEHHBIX peakIii Ha HOH aMMOHMS U ¢ochar-MOH M H3y4YeHUE NPU3HAKOB MX IPOTEKAHUS,
B3aMMOJICHCTBHE KOHILIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIOB), HM3YYCHHE MOJCJICH KpPUCTAUIMUYECKUX pEemEToK anmasa, rpadura, ¢yiepeHa,
03HaKOMJIEHHE C MPOLIECCOM aICOPOIIMU PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
NpOTHBOTa3a, MOJy4YeHHUE, cOOMpaHue, paclo3HaBaHHME U M3YYEHHE CBOMCTB YIJIEKHCIOrO Tas3a,



MPOBEJICHUE KAUeCTBEHHBIX peakuuid Ha KapOOHAT W CHUIUKAT-UOHBI W M3YyYEHHE TMPU3HAKOB HX
MIPOTEKAaHUs,  O3HAKOMIICHME C  MNPOAYKUMEH  CHUJIMKAaTHOW  IPOMBIIIJICHHOCTH,  pELICHUE
SKCIEPUMEHTAIIBHBIX 337a4 10 TeMe «BaxkHelre HeMeTaJlIbl U UX COETUHEHMS.

MeTa/uibl M MX COETUHEHUSA

OO0masi XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHUM MX IIOJIOKCHUS B
[lepuonnueckoii cucteme xumuueckux snemeHtoB . WM. MengeneeBa u crpoenus atomoB. CTtpoeHue
METaJUIOB. MeTajmmyeckas CBsA3b U METAJUIMYECKAsl KPUCTAIIMYECKAs PEIIETKA. DIEKTPOXUMHYECKUH Psijl
HanpspKeHUd MeTayioB. DU3MYEcKue M XMMUYECKHe cBoWcTBa MeTaiioB. OOmiye crnoco0bl MONTy4YeHUS
MetasuioB. [loHsTHE O KOPPO3UM METAILIOB, OCHOBHBIE CIIOCOOBI 3aITUTHI UX OT Koppo3uu. CiiaBsbl (CTalb,
9yT'yH, TIOPATIOMUHUHN, OpOH3a) U MX IPUMEHEHHUE B OBITY U POMBIIUICHHOCTH.

[Ilenounbie Metaimbl: nojoxkeHue B llepumogmyeckoid cucteMe xumudeckux saemeHToB 1. .
MenpeneeBa, CTpOGHHE MX aTOMOB, HaXOXJeHUE B npupoje. Pusnueckue U XMMHUYECKHE CBOWCTBA (Ha
npuMmepe HaTpus u kanus). OKCuasl u

TUIPOKCHU/IBI HATPUS U Kanud. [IpuMeHeHre Men0YyHbIX METAJJIOB U UX COEIMHEHUM.

[IleoyHO3EMENBHBIE METAJIBI MarHMil M KanbLui: MojnoxkeHue B Ilepumoamueckoil cucreme
XxuMH4YeCcKuX 3neMeHToB . 1. MenzaeneeBa, CTpOCHHE UX aTOMOB, HaX0XKJACHUE B pupoje. Pusnyeckue u
XMMHUYECKHE CBOMCTBA MarHusi U Kanublus. BaxkHele coeMHEeHUs KaabIus (OKCUI, TUAPOKCHUJ, COJIH).
XKécTtrocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxxenue B llepunoauueckoin cucreme xuMmuueckux sieMeHtoB JI. M. Menneneesa,
CTpOCHHE aToMa, HaXOXAeHue B pupoae. Ousndeckre U XMMHYECKHUE CBOMCTBA aTtoMUHUsA. AMpOTEepHbIE
CBOMCTBA OKCH/IA U TUIPOKCH/IA AITFOMUHUS.

Kenezo: nonoxenne B llepuonnueckont cucreme xumuueckux anemeHTtoB JI. M. Menneneesa,
CTpPOEHHE aTOMa, HaxoXkJeHue B mnpupoge. Puznyeckue U XMMHUUYECKHE CBOMCTBa xenesza. OKcuubl,
ruapokcu b U conn xenesa (1) u xxenesa (I11), ux cocra, CBOWCTBA U MONTyYCHUE.

Xumuueckuii sxcnepumenm:

O3HaKOMJIEHHE C o00pasllaMHd METajlIOB U CIUJIaBOB, MX (PU3NYECKUMH CBOMCTBAMM, H3y4YCHHE
pe3yabTaTOB KOPPO3WU METAJIOB (BO3MOXKHO HCIIOIB30BAaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJA KalbliUs M HATpUs C BOAOM (BO3MOYKHO HCIOJIb30BAaHUE BHJIEOMATEpUAIOB),
UCCIIeIOBAaHHE CBOMCTB JKECTKOM BOJBI, IIpollecca TOpPEHHs JKele3a B KUCIOpojae (BO3MOXHO
UCIOJIb30BaHNE BUJEOMATEPHUAIOB), IPU3HAKOB MMPOTEKAHNUS KAaU€CTBEHHBIX PEAaKIMi Ha HOHBI: MarHus,
KaJlbUsl, aJIIOMMHHUS, IIUHKA, XKelle3a
(IT) n xene3a (III), menu (II), HaOmroeHHME W OMHMCAHME NPOLECCOB OKpAIllMBaHUS IUIAMEHH HOHAMU
HaTpus, KaJlus M KaJbLUs (BO3MOXKHO MCIIOJIb30BaHHME BUEOMATEPHAJIOB), MCCIEIOBaHUE aM(OTEPHBIX
CBOMCTB T'MJIPOKCHJIa AJIOMUHHUS M THJIPOKCHJA LIMHKA, PEUICHHE JKCIEPHUMEHTAIbHBIX 3aJad 10 TEME
«BaxxHeimme MeTaIbl U UX COCIMHEHUSI.

XuMHS ¥ OKpYKaOLIasi cpeaa

BemecTBa 1 Marepualibl B MOBCETHEBHOM KM3HU YelloBeKa. bezonacHoe ncrnoib30BaHUE BEIIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas moMoIb Mpy XUMUYECKUX 05KOTaX U OTPaBICHUSX.

XUMHYecKoe 3arps3HeHHe OKpYKarollel cpepl (MpeesibHas A0mycTuMasi KOHIIEHTpAIUs BEIeCTB,
nanee — [1/1K). Posib XUMuM B pellieHMH SKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii sxcnepumenm:

n3ydyeHue o0pa3loB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUAIIbI).

Mesicnpeomemmuuie céazu

Peanuzanus MeXIpenIMETHBIX CBSI3eH NpU M3YyYEHUH XUMHUHM B 9 Kilacce OCYLIECTBIISETCS 4YEpeE3
UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATHH, TaK M MOHATHH, SBISIOMIUXCS CHUCTEMHBIMH
JUISL OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTI' O IIUKJIA.



OO0mue ecTecTBEHHO-HAYYHBIE MMOHSATHUS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAIN3, CHHTE3,
KJaccupuKalus, NEePUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJAEIUPOBAaHUE, U3MEpPEHHE, MOJEIb,
SIBJICHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHsI, MaTepUaJIbl.

®dusnka: MaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOIbI, PaJlOaKTUBHOCTD,
MOJIEKYJa, OJJIEKTPUYECKUH 3apsii, MPOBOAHMUKH, IOJYHIPOBOJHUKH, JTUIIEKTPUKH, (OTORIEMEHT,
BEUIECTBO, TeJlo, O00bEM, arperaTHoe COCTOSIHME BeIeCTBa, Tra3, pacTBOp, pPacTBOPUMOCTb,
KpUCTAINTNYECKAsT PEmIeTKa, CIUIaBbl, (U3NYCCKUE BEIMYUHBI, CIWHUIBI HM3MEPEHUsS, KOCMHYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COJHIIE.

buonorus:  ¢dorocuHTe3, nObIXaHue, Ouocdepa, IKOCHCTEMa, MHUHEpaIbHBIC  yIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TIUTATEIbHbIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOABI, IOJE3HbIE HCKOMAaEeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IV. TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC

KoaudecTBO 9acoB

Ne HaumeHnoBaHue pa3neiioB u DiieKTpoHHbIe (HudpoBbIe)
n/n TeM NMPOrpaMMbl Bcero Kontpoasusie Hpakrieckue oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoTsbI
Pazgea 1. IlepBoHayaibHbIe XMMUYECKHE TOHSATHS
XuMus — BaxHas 001acTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuorexa [JOK
NPaKTHYECKOH NeATeTbHOCTH https://m.edsoo.ru/7f41837c
YyeJsioBeKa
12 BemecTBa 1 xXuMHuieckue 15 1 0 bubmuoreka [JOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no pazgeny 20
Paznen 2. BaxkHelimume npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB
91 Boznyx. Kucnopon. I[lonstue 5 0 1 bubnnorexa [IOK
00 okcuaax https://m.edsoo.ru/7f41837c
Bonopoa.llonstue o kucimorax bubnnorexa [IOK
2.2 8 0 1
¥ COJISAX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsr. [lonsaTue 06 5 1 1 bu6mmoteka I[IOK
OCHOBaHHSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCChI 11 1 1 bubnuoteka [IOK
HEOPraHUYECKUX COSNHCHU I https://m.edsoo.ru/7f41837c
Hroro 1o pa3aeny 30



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

Pasznea 3. [lepuoauveckuii 3axon u [lepuoagnueckas cucrema xumuyeckux 3j1emeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[lepuoauueckuii 3aK0H U

IIepnonunueckas cucrema bubnuorexa [IOK
3.1 7
XUMHYECKHX d1emenToB 1. 1. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue aToMa
XuMu4ecKas CBs3b. Bu6 110K
nOIMOoTEKA
3.2 O - 8
KACTHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
bubmuoreka [JOK
HTtoro mo paszgen 15
pasAety https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [IOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I1O 68

I[TPOI'PAMME



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

9 KUIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3/iesioB U TeM uugposbie
Ne i/ pasi Konrpoasneie | IIpakTuyeckue (p )
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO M XMMH4YeCKHE PeaKIIul
11 [loBTOpEeHue u yrioyOneHue 3HaHUM 5 1 0 bubnuoreka [LIOK
' OCHOBHBIX pa3ziesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a63
6
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bubnnorexa [IOK
' peaxiuit https://m.edsoo.ru/7f41a63
6
13 DJIEKTPOIMTHYECKAS TUCCOLMAITHUA. 8 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEaKI[K B PACTBOPaX https://m.edsoo.ru/7f41a63
6
Uroro no pazneny 17
Paznen 2. HemeTta/sibl M MX COeTUHEHMS
91 OO11ast XapaKTepUCTUKA XUMUYECKHX 4 0 0 bubnnorexa [IOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a63
6
e | e o | o o oo
' PyHHbL e https://m.edso0.ru/7f41a63
COEIMHEHUS 5
06 aKTePUCTHKA XMMUYECKUX
2.3 3J1e§:fl:§§ VA-E L. A30T, hocdop 1 ux 7 0 1 bubmmorexa LIOK
' PYTIEL ’ P https://m.edso0.ru/7f41a63
COEIMHEHUS 6
OO11ast XapaKTepHCTUKAa XUMUYECKHX
b K
2.4 anemeHToB [VA-rpynnsl. Yraepoa u 8 1 1 nommorexa O

erMHI/Iﬁ N UX COCOAUMHCHUA

https://m.edsoo0.ru/7f41a63



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

Uroro no pazneny

25



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

Paszgea 3. Meraliibl M UX COeTUHEHUSA

. bub6mmoteka [IOK
3.1 00 4
HIHE CBOMCTE METAILIOB https://m.edsoo.ru/7f41a63
6
3.2 Baxkuetimue MeTawibl U UX COEIUHEHUS 16 bubmmorexa [IOK
https://m.edsoo.ru/7f41a63
6
Htoro no pazgeny 20
Pasnen 4. Xumus U OKpy:KawIas cpeaa
bubnuoreka [IOK
41 BemiectBa 1 MaTepuaibl B )KU3HHU YeJIOBEKa 3
https://m.edsoo.ru/7f41a63
6
Htoro no pazgeny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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1IV.  CHHOCOBbI OHEHKHU JOCTUXEHUSA YYHAIIUMUCS IIVTAHUPYEMBIX
PE3YJIbTATOB

OueHka JHMYHOCTHBIX pE3YyJbTaTOB MpENIoOJiaraeT, NpPeXAe BCEro, OLEHKY IPOIBUKCHHUS
00yJaromerocsi B OBIAJICHUH CONMATBLHBIMUA (’KM3HCHHBIMHU) KOMITETCHIMSIMH, MOKET OBITh MPEACTABIICHA B
YCIIOBHBIX €MHUIIAX:

— 0 6annoB - HET GUKCUPYEMOI TUHAMUKH;
— 1 Gayn - MUHUMAaNbHAS TUHAMUKA;

— 2 Gaina - yIOBJIETBOPUTENIbHAS JUHAMUKA;
— 3 Gaina - 3HaYUTeNbHAs JUHAMUKA.

OrneHka mpeIMeTHBIX Pe3yJbTaTOB OCYIIECTBISETCS MO UTOraM MHAMBUAYAIBHOTO U ()POHTAIHHOIO
orpoca OOyYalOIIMXCs, BBITOJHEHHUS CAMOCTOSITENBHBIX Pa0bOT (IO TeMaM YpPOKOB), KOHTPOJIbHBIX paloT
(BXOAHBIX, TEKYLIUX, MPOMEKYTOUYHBIX, UTOTOBBIX) M TECTOBbIX 3adaHuil.  [Ipu oleHKe MpeaMeTHBIX
pPE3yNIbTaTOB YUYUTHIBACTCS YPOBEHH CAMOCTOSITEIIBHOCTH OOYYaloMIerocss U OCOOCHHOCTH €ro Pa3BUTHSL.
Kputepuu omieHKHM peAMETHBIX Pe3yabTaTOB 38 YCTHBIN OTBET:

Oyenxa «35» cTaBUTCS 00yUYaIOMIEMYCs, €CITH OH:

- JaéT TpaBWIbHBIE OTBETHl Ha BCE IOCTABJIEHHBIC BOIPOCHI, MOXET MOATBEPAUTH MPABHILHOCTD
OTBETAa MPEIMETHO MPAKTUICCKUMHU JICHCTBUSIMU;

- TPaMOTHO CTPOUT MPEUIOKECHHUS,

- aJIeKBAaTHO KCIIOJIB3YeT TEPMHUHOJIOTHIO;

- yMeeT MOABOJUThH UTOTH.

Oyenxa «4» craBuTCa 00y4aromeMycs, eCiu:

- TIIpH OTBETE JIOIYCKAET OT/ICIbHBIC HETOYHOCTH, OTOBOPKH, HY)KIACTCS B JIOMOJIHUTEIIBHBIX BOIIPOCAX,
MTOMOTAIOIINX €My YTOUHHUTh OTBET;

- JIOMYyCKaeT HEe3HAYUTEIbHBIC PEUCBHIC ONINOKH;

— YaCTHYHO MCIOJb3yeT TEPMUHOIOTHIO;

- TOABOJUT UTOTH C HE3HAYUTEIHLHOU ITOMOIIBIO YIUTEIS.

Bce Heqou€Thl yueHUK HCIpaBIsieT NMPU HE3HAUUTETHHOW MOMOIIU YYUTENs, €ClIU YYCHUK B XOJe
OTBETa 3aMEYaeT M CaMOCTOSITEIIPHO HCIPABIISICT JOIMYIIEHHBIC OMUOKH, TO €My MOXET OBITh IOCTaBIICHA
oLeHKa «5».

Oyenka «3» cTaBUTCA 00y4arOLIEMYCsl, €CIIH OH:

- TpU TOMOIIM YYUTENS WIH ydaluxcs Na€T MpaBUIbHBIE OJHOCIOXKHBIE OTBETHI HA MOCTABIIEHHBIC

BOIIPOCHI;

- B peYH HE UCHOIB3YET U3YYEHHYIO TEPMUHOJIOTHUIO;
- TMOJBOJUT UTOTH TOJIBKO MPH MAKCHUMAJIbHOM MOMOIIY YIUTES.

Ouyenka «2» - HE CTaBUTCHL.

Oyenxa nucbMeHHbIX OMBEmos.

Oyenka «5» CTaBUTCS - TIPA CAMOCTOSITEIHHOM 0€301IMO0YHOM BBITIOJTHEHUH BCEX 3aaHUI.

Oyenra «4» CTaBUTCS - TIPU BBHIMOJHEHUHU 33JJaHUH, B CITy4ae JBYX HETPYOBIX HEOUETOB UIU OAHOMN
OITMOKM; JTOMyCKAeTCS He3HAUNTEIIbHAS IIOMOIIH YIUTEIIS.

Oyenxa «3» CTaBUTCS — Tpu Ooliee IABYX TPYOBIX HENOYETOB M OJHON OIIMOKU BBHIMOJTHEHHBIX
3aJIaHUH; TIPU UCTIOJB30BAHUH IPEUMYIIECTBEHHON MTOMOIIY YIUTENIs, MaTepralia yaeOHHKa.

Oyenxa «2» - HE CTAaBUTCHL.



V. YYEBHO-METOIUYECKOE OBECHHEYEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB W.I'., Cnaakos C.A., AkuronepHoe o6mectBo «M3narensctBo «lIpocBemenue

* Xumus, 9 xnacc/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AkimonepHoe obmiectBo «M3agarenscTBo «IIpocBerienne»

VI. TNOYPOYHOE IINIAHUPOBAHME 8 KJIACC

KouunyectB | laTa npoBeneHust

Ne ni/m Tema ypoka 0 4acoB

Bcero Ilnan dakr

Pasznen Ne 1 «IlepBoHayajibHble XUMHYECKHE TOHATHSA — 20 YacoB.»

Hpez[MeT XUMHHU. PoJIb XMMMH B KU3HM Ye€I0BeKa. Teaa U BelllecTBa

IlonsaTue o MeTogax MO3HAHMUS B XUMHHU

[IpaxTuueckas padorta Ne 1 «IIpaBuia paboTsl B 1abopaTopuu U IpUEMBI 00pallieHus C
J1a00paTOPHBIM 000PYTOBAHUEM

UucTsie BemecTBa U cmecu. CriocoObl pa3ieieHus: CMecei

[TpakTuaeckas padora Ne 2 «Pa3nenenne cMeceid (Ha mpuMepe OYMCTKH IIOBAPSHHOMN COJIH )

ATOMBI U MOJIEKYJIBI

XuMuYecKre dJIeMEHTEL. 3HAKU (CI/IMBOJ'IBI) XHUMHUYCCKUX JICMCHTOB

[IpocTeie u CloXKHbBIE BEllIeCTBa

© olNlolul s
R RrlRrRR R

ATOMHO-MOJICI(YJIHpHOC Y4YCHUC

3aKOH MOCTOSHCTBA COCTaBa BEUIECTB. XuMuieckas Gpopmysa. BaleHTHOCTh aTOMOB XUMUYECKUX
3JIEMEHTOB

11 OrHocurenbHas aToMHas Macca. OTHOCUTEIIbHAS MOJICKYJIIpHasg Macca

12 MaccoBast 1011 XUMHUYECKOI'0 JIEMEHTA B COSAUHEHUN




13 KomnuecTBo BemectBa. Mosbs. MossipHas macca 1
14 dusnueckre U XUMUYECKUE SBJICHUSA. XUMUUYECKas pEaKIns 1
15 [Ipu3Haky U ycioBUs NPOTEKAHUS XUMUYECKUX PEAKLIUN 1
16 3aKOH COXpaHEHMsI MacChl BELIECTB. XUMUYECKHE YPAaBHEHUS 1
17 Beruucnenus KonudecTBa, MacChl BEIIECTBA 10 YPABHEHUAM XUMUYECKUX PEaKIIUN 1
18 Krnaccudukanus XuMHYECKUX PEAKINH (COSTUHEHMS, PA3I0KEHHS, 3aMEIIIEHUs, 0OMEHa) 1
19 M. B. JloMmoHOCOB — y4€HBIH-HIIKIONEANCT. OO00IIeHNE U CUCTeMATHU3AIIHSI 3HAHU I 1




20 Kontposbnas padora Nel o Teme «BemiecTBa 1 XUMHUYECKHE PEAKITHI 1
Paznen Ne 2 «BaskHeiimue npeacTaBuTe M HEOPraHUYeCKUX BelecT» - 30 yacos.

21 Bosayx — cmech razos. CoctaB Bo3ayxa. Kucinopon — anemMeHT u npoctoe BemiecTBo. O30H 1

99 duznyueckre U XMMUYECKUE CBOMCTBA KUCIIOpo/ia (Peakiny OKUCIIeHus, ropeHue). [lonstue 06 1
OKCHIax

23 Crioco0bI mosTyueHHst KUCI0poaa B 1abopaTopuu U npoMelnuieHHoCTH. [IpuMenenue kucnopoga |1

24 TermnoBoit 3 PeKT XUMHUUECKON PEeaKIIuH, TOHATUE O TEPMOXUMHUYECKOM YPAaBHEHHH, IK30- U 1
SHJIOTEPMHUUYECKUX PEAKITUIX

25 TommBo (HedTh, yroyib U MeTaH). 3arpsi3HEHNUE BO3/IyXa, CIIOCOOBI €ro MPEI0TBPAIIICHUS 1

26 [Mpaktudeckas padora Ne 3 mo teme «[lomyueHre u coOnpanue KUCIOpoa, U3yU4EHHE eTro 1
CBOICTB»

27 Bonopoa — anement u pocroe BemecTtBo. Haxoxaenue B mpupoae 1

28 dusnyueckue U XUMUYECKUE CBOICTBA BoJ0poa. [IpuMeHeHne Bogopoaa 1

29 [ToHsiTHE O KHCIOTAX U COMSIX 1

30 Crioco6bI nostyueHust BOA0poia B 1a0opaTopuu 1

31 [Ipaktrueckas padota Ne 4 o reme «Ilonydenue u cobupanue Bo10po/ia, U3y4deHUue ero 1
CBOMCTBY

32 MoutsipHbIii 00BEM ra30B. 3ak0H ABOTaIPO 1

33 Brraucnenust 00bEMa, KOJIMYECTBA BEIIECTBA T'a3a TI0 €r0 U3BECTHOMY KOJIMYECTBY BEIIECTBA MIIH 1
00BEMY

34 Boruncnenus 00bEMOB T'a30B 10 YpaBHEHHUIO PEeaKIIMKA HAa OCHOBE 3aKOHA O0BEMHBIX OTHOIIIEHUN 1
ra3oB

35 du3nyecKue U XUMHUECKHUE CBOMCTBA BOJIBI

36 CocraB ocHoBaHu#. [ToHsTHE 00 MHANKATOPAX

37 Bona kak pactBoputens. HachilieHHBIE 1 HEHACKIIIIEHHBIE pacTBOPHI. MaccoBast 10Jisl BEIIECTBA B 1
pacTtBope

38 [TpakTuueckas pabora Ne 5 mo Teme «lIpuroroBieHre pacTBOPOB ¢ ONPEAEIEHHON MacCOBOM 1
JI0JIeH PacTBOPEHHOTO BEIECTBA»




39 Kontponbnas padora Ne2 o reme «Kucmopoza. Bogopoa. Boga» 1

40 Okcupl: cocTaB, KinaccuduKalys, HOMEHKIaTypa 1

41 [ToryueHnue U XMMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIIOB 1

42 OcHoBaHHusI: COCTaB, KIIaCCU(PUKAIINSI, HOMCHKIIATYpa 1

43 [TonmydyeHnue 1 XuMHUYECKHE CBOMCTBA OCHOBaHU M 1

44 Kucnotsl: cocTas, kiaccupukanus, HOMEHKIATypa 1

45 [TonmydyeHue 1 XMuMHYECKUE CBOMCTBA KHCIIOT 1

46 Conu (cpeHre): HOMEHKIIATypa, CIIOCOOBI TIOTyYSHUs, XHMUYIECKHIE CBOMCTBA 1

47 [IpakTudeckas padora Ne 6. PernieHne 3xcriepuMeHTAIBHBIX 33/1a4 110 TeMe «OCHOBHBIE KJTaCChI 1
HEOPraHWYECKUX COCIMHEHUI

48 ['eneTuyeckas cBsA3b MEX Y KiIacCaMU HEOPTaHUYECKUX COCTUHEHUN 1

49 O00011IeHNE U CHCTEMAaTH3aLUs 3HAHUN 1

50 KonTponbnas padota Ne3 o teme "OCHOBHBIE KIacChl HEOPraHUYECKUX COSAMHEHUI" 1

Paspnen 3. [lepunoanuecknii 3axon u [lepuoanueckasi cucrema xumudecknx 3jiemenToB JI. U. MenneneeBa. CTpoeHne aToMOB.
Xumnueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBUTEIbHbIE peakiiun 15 yacos.

51 [TepBble MOMBITKY KIaccU(DUKAIINKA XUMHUECKHUX 71eMeHTOB. [[oHsATHE 0 Tpymmax cXOIHbBIX 1
AJIEMEHTOB

52 [Tepnoanueckuii 3akoH u Ileprnoanueckas cucrema XxuMudeckux aieMeHToB [[. 1. Menneneesa

53 [Tepuoapl, rpynmbl, HOATPYIIITHI

54 Crpoenune atoMoB. CocTaB aTOMHBIX sifiep. M30Torb!

55 Crtpoenue 3eKTPOHHBIX 000JI09eK aTOMOB AieMeHTOoB [lepuoauyeckoit cucrems . U. 1
Menneneesa

56 XapakTepucTuKa XMUMUUYECKOT0 AJIEMEHTA 10 ero noyioxkeHuto B Ilepuonnueckoit cucreme /. U. 1
MenneneeBa

57 3unauenue [leprmoauyeckoro 3akoHa s pa3BUTUsI Hayku U nipaktuku. 1. 1. MenneneeB — 1
Y4E€HBIN, ENAror U rpaXk 1aHuH

58 DIIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUECKHUX JIEMEHTOB

59 HonHnas xumudeckas CBA3b




60 KoBanieHTHast oJIsipHast XUMUYECKask CBS3hb 1
61 KoBasieHTHast HeTIOIsIpHAs] XUMUYECKasl CBSI3b 1
62 CremneHb OKHUCIICHUS 1
63 OKHCITUTENIEHO-BOCCTAHOBUTEIBLHBIC PEAKITHH 1
64 OKHCTUTENN U BOCCTAHOBUTEIH 1
65 Hrorosas koHTposbHAsE paboTa Ned 1
Paznen Ne 4 «O0001menre 1 crucTeMaTr3aiys 3HaHHiD - 3 gaca.

66 PesepBHeIit ypok. O000IICHHE ¥ cHUCTEMAaTH3AIUs 3HAHUN 1
67 Peseprublil ypok. O0001IeHIE U CUCTEMAaTH3aIUs 3HAHUI

68 PesepBHeIit ypok. O000IICHHE ¥ cHUCTEMAaTH3AIUs 3HAHUN 1

OBUHIEE KOJIMYECTBO YACOB 110 ITIPOI'PAMME 68




9 KUIACC

Kounuects| /lata npoBenenust
Ne i/ Tema ypoka 0 4aCOB
Bcero Ilnan dakr
Paszjnen Ne 1 «BemnrecTBo M XuMr4yecKue peakuum» - 17 yacos.
1 [Tepuonuueckuii 3akoH. [lepuoauueckas cucrema xumuyeckux sneMeHToB J[. . Menneneena 1
2 3aKOHOMEPHOCTH B MI3MEHEHHH CBOMCTB XMMHUYECKHX JIEMEHTOB IEPBBIX TPEX MEPHOIOB 1
3 Knaccudukanus 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB 1
4 Buapl xumMudeckoil CBSI3U U TUITBI KPUCTAJUTMUECKUX PEIIETOK 1
5 KonTponbnas padorta Nel no teme «I[loBTOpenue u yriydieHue 3HaHHUH OCHOBHBIX pa3/IeioB 1
Kypca 8 Kiacca»
Krnaccudukanus XuMHYECKUX PEAKIIUH 110 Pa3INIHBIM PU3HAKAM
[TonsiTHe 0 CKOPOCTH XUMHUUECKON peakiuu. [IoHATHE O TOMOTE€HHBIX U T€TEPOTEHHBIX PEAKIIUIX
8 [TonsiTHe 0 xuMHUUYecKkoM paBHOBeCUU. DAKTOPHI, BIUSIOLUIME HA CKOPOCTh XUMUUYECKOW PEAKIIUU U 1
MOJIOKEHNE XMMUYECKOTO PABHOBECHS
9 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIUU
10 Teopus anexTpoauTuyeckoi aucconuanuu. CHIbHbBIE U CTTa0bIe DJIEKTPOIIUTHI
11 HNonHble ypaBHEHNs peakuui
12 XUMUYEeCKHE CBOMCTBA KUCIOT U OCHOBaHMI B CBETE MPECTABICHUIN 00 SIEKTPOTUTUYECKOM 1
JIACCOLIMAIAN
13 XUMHUYECKHE CBOWCTBA COJIEH B CBETE MPECTABICHUN 00 dNEKTPOTUTHUECKOMN AUCCOLIUAIIH 1
14 [lonsTHe 0 ruaponu3e conei 1
15 OO0o001IeHNEe U cuCcTeMaTU3alus 3HAaHUI 1
16 ITpakTryeckas pabora Ne 1. «PemieHne sKkciepuMEeHTAIBHBIX 33124 1
17 Kontponbras padora Ne2 o reme «neKTpoMTHUECKas TUCCONUanusl. XUMHUYECKUE PEaKIuy B 1

pacTBopax»




Paznes Ne 2 «HeMera/uibl 4 X cOeUHEHUD 45 yacoB.

18 OO6m1ast XxapaKTepUCTUKA FAJIOTeHOB. XMMHUYECKHUE CBOMCTBA HA IIPUMEPE XJIOpa 1

19 Xnoposogopona. ComnsiHasi KHCIIOTa, XUMUUYECKHE CBOMCTBA, MOJTy4YeHHE, TPUMEHEHHE 1

20 CaolicTBa COJNSTHOM KUCIIOTHI 1

21 Bbruncnenus no ypaBHeHUSIM XUMUYECKUX PEAKIIHiA, €CJIM OJJUH U3 PEareHTOB JaH B U30bITKE 1

22 OO0mast xapakTepucTHKa JIeMeHTOB VIA-rpymiisl 1

23 AmnnoTtponHbie MoauduKkanuu cepbl. HaxoxaeHue cepbl U €€ COeIMHEHH B IPUPO/IE. 1
XUMHUYECKUE CBOWCTBA CEPhI

24 CepoBo10po/1, CTpOCHUE, PUINICCKUE K XUMHUYECKUE CBOHCTBA 1

25 Oxcuppl cepbl. CepHasi KUCI0Ta, GPU3MYECKUE U XMMUUECKHUE CBOMCTBA, IPUMEHEHNE 1

26 XUMHUYECKUE PEaKIIHH, JISKAIINE B OCHOBE IPOMBIIITICHHOTO CIIOCO0a TOIYYEHHUS CEPHOI 1
KHUCTIOTHI. XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeibl COSTUHEHUSIMU CEPBI

27 Boruncnenue MaccoBoii A0 BBIXOJa MTPOYKTA PEAKIHH 1

08 OO6mras xapakTepucTuka 31eMeHToB VA-rpymnmbl. A30T, paclipoCTpaHEHHUE B IPUPOJIE, 1
du3nvecKre U XUMHYECKHE CBOWCTBA

29 AMMHaK, ero pu3nUecKue 1 XMMHUYECKHUEe CBOMCTBA, MOTy4YeHUE U IPUMEHEHHE

30 [TpakTrueckas padora Ne 2 mo Teme «Ilomyuenne ammuaka, U3ydeHHe €ro CBOMCTB

31 A30THas KUCIOTa, €€ GU3NYECKUe U XMMHUYECKHE CBOWCTBA

32 Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B KaUeCTBE MUHEPAIbHBIX yI00peHuil. Xumuueckoe 1
3arps3HEHUE OKPYKAOIIEH cpellbl COETUHEHNUSIMHU a30Ta

33 ®ocdop. Oxcun pocdopa (V) u hochopHas kucnora, pu3HuecKre 1 XAMHIESCKUE CBOWCTBA, 1
HOoJTy4eHHe

34 Hcnonb3oBanue pocdaroB B kKauecTBE MUHEPATBbHBIX YA0OpeHH. 3arps3HeHue MPUPOJHON 1
cpensl hocharamu

35 Yrnepon, pacupocTpaHeHUE B IpUpoie, GU3NIECKHUE U XUMUIECKHUE CBOMCTBA 1

36 Oxkcuapl yriaepoaa, ux Gu3HIecKue 1 XUMUIECKUE CBOMCTBA. DKOJIOTUYECKHE TPOOTIEMBI, 1
CBsI3aHHbIE C OKcUJoM yriaepoaa (IV)

37 VYronbHast KUCHOTA U €€ CoNu 1




38 [Tpaktuueckas padora Ne 3 mo teme "[lonyuenue yriaekucioro ra3a. KauectBeHHas peakius Ha 1
KapOoHaT-nOoH"
39 ITepBoHavabHBIC TOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHCHUAX YIiepoa 1
40 KpemHuuii u ero coenMHEeHUS 1
41 Pemenue 3amau mo teme «BakHe#Ie HEMETAIIBI U UX COSAMHCHUS 1
42 KoHnTtponbnas padora Ne3 o Teme «BakHeiie HEMETAIITBI K KX COSAMHCHHSI 1
43 OO0mias xapakTepucTHKa XUMUYECKHUX JIEMEHTOB — METaJIOB. MeTauinyeckasl CBsI3b 1 1
MeTaJuTMYecKas KpucTajuimueckas pemeérka. Gu3nvyecKkue CBOMCTBAa METaIOB
44 XUMHYECKUE CBOMCTBA METAJJIOB. DIEKTPOXUMHUUECKHUN sl HAIIPSDKEHUN METaNIOB 1
45 O6mue ciocoObl monmyueHus MeTaioB. CriiaBbl. BerarcieHus o ypaBHEHUSIM XUMUYECKUX 1
PEaKIIMi, €CIIM OJIMH U3 PEareHTOB COJICPIKHUT MPUMECH
46 [TonsiTHE O KOPPO3HH METATUIOB 1
47 IlenoyHbIe METaIBI 1
48 OKCHUJIbI M TUAPOKCHUJIBI HATPUS U KaJIHsI 1
49 [llenoyno3eMeNnbHBIC METAJIbI — KAJIbIIUA ¥ MarHui 1
50 Baxnelme coenMHEHNS KaIbIUI 1
51 O06o001IeHrne U CUCTEMaTU3aIMS 3HAHUI 1
52 JKéctkocTh BOBI M CLIOCOOBI €€ yCTpaHEeHUs! 1
53 Pemenue 3amau nmo teme «MeTalUIbI» 1
54 AmomMuHUH 1
55 AmMdoTepHbIe CBOMCTBA OKCHAA U THIPOKCHIA 1
56 Keneso 1
57 Oxcupl, ruapokcuast u coiu xenesa (I1) u xenesa (1) 1
58 O00011IeHYE U CHUCTEMATU3alMs 3HAHUI 1
59 [TpaxkTrueckas padota Ne4 Pemenue skcriepiMeHTaIbHBIX 3a/1a4 110 TeMe «BakHelre MmeTaisl U 1
WX COCTMHEHUS»
60 Brrurcnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIUH, €CIM OJIMH U3 PEareHTOB JaH B U30bITKe win |1




COACPKUT ITPUMECH. Brrancnenns maccoBoit J0JIM BbIXOJa IIPOAYKTa pC€aKIn

61 O0001eHre ¥ cucTeMaTU3alus 3HAaHUH
62 HroroBast koHTposIbHAs paboTa Nod
Pazgen Ne 3 «Xumusi M oKpyskaromas cpega» - 3 yaca.
63 BemecTBa 1 MaTepuanbl B TOBCETHEBHOM JKU3HH YETIOBEKA
64 XHUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpenbl
65 Posib XumMuH B peIIeHNH SKOJIOTUIECKUX MTPOoOIeM
Pasnen Ne 4 «O00011eHe ¥ ccTeMaTH3AIMA 3HAHUID - 3 yaca.
66 PesepBHEIi ypok. O000IICHHE ¥ cCHCTEMAaTH3aIMs 3HAHUN 1
67 PesepBHeIit ypok. O000IICHHE U cHUCTEMAaTH3AIUs 3HAHUN 1
68 PesepBHblit ypok. O60011I€HNE U cUCTeMaTH3aIUs 3HAHUN 1
OBLIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 uacoB







