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HopmatuBHas 6a3a

- @enepanbablii 3akoH oT 17.02.2023 Ne 19-®3 «OO0 o0coOEHHOCTSX MPaBOBOTO
peryaupoBaHus OTHOLICHUH B cepax 0Opa3oBaHMs M HAYKHU B CBSI3U C IPUHITHEM B Poccuiickyto
Oeneparuto  Jonenkoit Hapoanoit PecnyOmuku, Jlyranckoit Hapomnoit PecnyOmukw,
3amopoxckoil obmacTh, XepcOHCKOW obimacT W oOpa3oBaHMEeM B cocTaBe Poccuiickoi
®enepannn HOBBIX cyObekToB — JloHemnkoi Hapomuoit PecrmyOmmku, Jlyranckoi Hapomnoit
PecryOnuku, 3amopoxckoid 00JacTH, XEpCOHCKOM 00J1acTM W O BHECEHHWH H3MEHCHHUHA B
OTJIeNIbHBIE 3aKOHOJAaTeNbHbIEe akThl Poccuiickoit denepaumny;

- DenepanpHblid 3aKk0H 0T 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoi
Oepepauun» (nanee — GenepanbHbiil 3akoH Ne 273-D3);

- Genepanbubiii 3akoH 0T 24.09.2022 r. Ne 371-®3 «O BHeceHUHM HU3MEHEHUU B
®enepanbHblil 3akoH «O06 oOpa3zoBanuu B Poccuiickoit @enepanumn» u crarbio 1 denepaibHOTO
3akoHa «O0 00s3arenbHBIX TpeboBanuax B Poccuiickoit denepanmny;

- IIpuka3 MunucrepctBa npocsemenus Poccutickoit @eaeparuu ot 31.05.2021 Ne 286 «O6
yTBEpKACHUH (heepaIbHOro TOCYJAapCTBEHHOTO 0O0pa3oBaTENbHOIO CTAaHIApPTa HadyalbHOTO
oOmiero oopazoBanus» (nanee — [Ipukasz Ne 286);

- IIpuxa3 MunucrepctBa npocsemenus Poccuiickoit @eaeparuu ot 31.05.2021 Ne 287 «O6
YTBEPXKICHUH (PellepalbHOTO TOCYAApCTBEHHOTO OO0pa3oBaTEIbHOTO CTaHIApTa OCHOBHOTO
obmero oopazoBanus» (nanee — [Ipukaz Ne 287);

- [Ipuka3 MunucrepcrBa npocseuienus Poccuiickoit @eneparuu ot 12.08.2022 Ne 732 «O
BHECCHUHU M3MEHEHHI B (e/iepabHbIil TOCYAapCTBEHHBIH 00pa30BaTENbHbIA CTAHAAPT CPEIHETO
olmiero o0pa3oBaHUs, YTBEPXKACHHBIN MpukazoM MUHHCTepCTBA OOpa3oBaHHs U HAyKU
Poccuiickoit @eneparuu ot 17.05.2022 Ne 413y (nanee — [Ipukasz Ne 732);

- [Ipuka3 MunuctepctBo npocseiienus Poccuiickoit deneparuu ot 18.05.2023 Ne 372 "O6
yTBEpXKJIECHUHU (heaepalibHON 00pa30BaTeIbHON MPOrpaMMBbl HaualbHOTO 001ero oopa3zoBaHus ";

- [Ipuka3 Mununcrepctsa npocsemienus Poccuiickoit @eaeparnuu ot 18.05.2023 Ne 370 «O06
yTBEpKACHUH (pesiepaibHOM 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUsm»;

- [Ipuxa3 Mununcrepcrsa npocsemienus Poccuiickoit @eaepanuu ot 18.05.2023 Ne 371 «O06
yTBEPKACHUH (peliepabHOM 00pa3oBaTeIbHON IPOrpaMMBbl CPEeTHEr0 OOLIET0 00Pa30BAHUSDY;

- IIpuka3z MunucrepctBa npocsenienust Poccuiickoit @enepanuu ot 24.11.2022 Ne 1023
«O0 yTBepkJIeHUM (enepatbHON aaanTUPOBaHHON 00pa30BaTeNbHON MPOrpaMMbl HA4aJIbHOIO
o0miero o6pazoBaHus I 00yUarOMIKUXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMU 37I0POBbS»;

- [Ipuka3z MunucrepctBa npocsenienust Poccuiickoit @enepanuu ot 24.11.2022 Ne 1025
«O06 yTtBepkaeHun (enepaibHON aganTHPOBaHHONW 00pa30BATENBHOM MPOrpaMMbl OCHOBHOTO
o01rero o0pa3oBaHus sl O0yYAIOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 3/I0POBbBSI»;

- IIpuka3 MunucrepctBa npocsemenus Poccuiickoit @enepannn ot 24.11.2022 Ne 1026
«O06 ytBepxkaeHun ¢eaeparbHON ananTHPOBAHHON 00pa30BaTEIbHONW MPOTPAMMBI OCHOBHOTO
obmrero oOpazoBaHus NIl OOYYAIOIIMXCS C YMCTBEHHOM OTCTaJOCTHIO (MHTEUICKTYaJIbHBIMHU
HapyLICHUSIMHU)»;

- IlocranoBnenune ['7aBHOrO TroCyJapCTBEHHOIO CAHUTAPHOrO Bpadya Poccuiickoin
Oeneparun ot 28.09.2020 Ne 28 «OO6 yrtBepxkaenuu canutapHbix npasun CIT 2.4.3648-20
«CaHUTapHO-3MUIEMUOJIOTMUECKIE TPEeOOBAaHUS K OPraHU3alMsIM BOCHMTAHUS U OOyuyeHHs,
OTJIbIXa M O3/I0POBJICHUSI JETEH U MOJIOICIKIY;



- TlocranoBnenue I'7aBHOrO TrocyJapcTBEHHOTO CaHUTApHOrO Bpadya Poccuiickoi
@eneparun ot 28.01.2021 Ne 2 «O6 yTBepkIeHHHM caHMTapHbIX mpaBwi U HopMm CanlluH
1.2.3685-21 «I'urnennyeckrue HOPMATUBBI U TPEOOBAHUS K 00ECIIEUEHUIO OE30MAaCHOCTH U (WJIN)
0€3BpEIHOCTH IS 4eJI0BeKa (PaKTOPOB CPEIbl OOMTAHUSY,;

- IIpuka3 Munucrepctsa npocserienus Poccuiickoit @eneparuu ot 22.03.2021 Ne 115 «O6
yTrBepxkaeHuH Tlopsiika opraHu3alMyd M OCYLIECTBICHHUsST 00pa30BaTENIbHON IEATEIBbHOCTH IO
OCHOBHBIM 00111€00pa30BaTeIbHbIM IPOrpaMMaM - 00pa30BaTEIbHBIM IPOrpaMMaM HadajlbHOI'O
00111er0, OCHOBHOTO OOIIEro U CpeHero odIero oopazopanus» (naiee — [Ipukas Ne 115);

- IIpuxa3z Munucrepcra npocenieHus Poccuiickoit @enepannu ot 22.02.2023 Ne 130,
3aperucTpupoBaHHblii  MunucrepctBom roctuimu  Poccuiickoit  ®enepanuun  24.03.2023,
peructpaunoHHbld Ne 72712 «O BHeceHuu n3meHenus B [lopsiok 3anoaHeHys], y4eTa U BblAaun
aTTecTaroB 00 OCHOBHOM oOOHIEM U cpeaHeM o0mieM oO0pa3oBaHMM M UX JyOJIMKaToB,
YTBEPKACHHBIN NpuKa3oM MuHuctepcTBa npocsemienus Poccuiickoit denepanuu ot 5 okTAOps
2020 Ne 546y,

- ITpuka3 MunucrepcTBa npocsenienus Poccuiickoit deneparuum ot 22.02.2023 Ne 131/274,
3aperucTpupoBaHHbii  MunuctepctBoM roctuiuu  Poccuiickoit  ®enepannu  21.03.2023,
peructpanioHHbI Ne 72652 «O0 yTBepKAEHUU 0COOEHHOCTEH MpOBeIeHHs TOCYAAPCTBEHHOM
UTOTOBOW aTTECTALIMU 10 00pa30BaTEIbHBIM IIPOrPaMMa OCHOBHOT'O OOIIETO U CPEIHErO 0OIIEro
o0Opa3zoBaHus, GOPMBI TPOBEIECHUS TOCYIAPCTBEHHON UTOTOBOW aTTECTAIIMK M YCIOBUH J0OIyCKa
K Hell B 2022/23, 2023/24, 2024/25, 2025/26 y4eOHBIX T0O1aX»;

- IIpuxa3 Mununcrepcrsa npocseienus Poccuiickoit @enepanuu ot 06.04.2023 Ne 240 «O06
yrBepkaeHnH Ilopsaka W ycinoBHH OCYIIECTBIEHHUS IIepeBoja OOydYarOUIMXCsl U3  OJHOM
OpraHu3aliy, OCYIIECTBISAIONIEH 00pa30BaTeNbHYI0 JEATENbHOCTh IO 00pa3oBaTeIbHBIM
nporpaMMaM HadajbHOIO OOIIEro, OCHOBHOTO OOILIEro M cpeaHero oOuiero oOpazoBaHMs, B
JpyTue OpraHu3alyy, OCyLIIECTBIAIONINE 00pa30BaTeNbHYIO JeSITEIbHOCTh 10 00pa30BaTEIbHBIM
IporpamMMaM COOTBETCTBYIOLUX YPOBHS U HAIIPABICHHOCTHY;

- [Ipuka3 Mununcrepctsa npocsemienus Poccuiickoit @eaepanuu ot 21.09.2022 Ne 858 «O06
YTBEPKACHUM (eAepaNbHOrO MEpeuHs Y4YEOHUKOB, JOMYLIEHHBIX K HCIIOJIb30BAHUIO TIpU
peanM3aliii  MMEIOIIMX TOCYJapCTBEHHYIO aKKpeIuTalMio o0pa3oBaTelbHBIX POrpaMMm
HA4yaJbHOrO0 OOIIEro, OCHOBHOIO OOILEro, cpeaHero oOuiero oOpa3oBaHUS OpraHU3aLUSIMU,
OCYILECTBIISIOUIMMH 00pa30BaTeIbHYIO JEATENbHOCTh, U YCTAHOBJIEHMS INPEAEIbHOI0 CpoKa
UCIIOJIb30BaHUS UCKIIIOYEHHBIX YUYEOHUKOBY;

- [Ipuka3z Munucrepctsa npocserienus Poccuiickoit @eneparyn ot 09.06.2016 Ne 699 «O6
YTBEP)KJICHUM TEPEYHs] OpraHU3alfi, OCYIIECTBISIOMNX BBITYCK Y4eOHBIX MOCOOUH, KOTOpBIE
JIOTTYCKAIOTCS K UCIOJB30BAaHUIO TIPU PeaTN3allii UMEIOIIUX FOCyAapCTBEHHYIO aKKpeIUTaIUI0
00pa3oBaTeNbHBIX MPOTPAaMM HAYAJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIIero
00pazoBaHUs»;

- [Ipuka3 MunucrepctBa npocsemenus Poccuiickoit @eaeparuu ot 02.08.2022 Ne 653 «O6
YTBEPKJICHUH (PeIepabHOTO MEepPeyuHs AJIEKTPOHHBIX 00pa30BaTeIbHbBIX PECYPCOB, JOMYIIEHHBIX
K MWCIOJb30BAaHMUIO TPH  pPEAIM3aLUMU  HUMEIOLIMX TOCYJAapCTBEHHYIO  aKKpEIUTAIUIO
00pa3oBaTeNbHBIX HPOTrPaMM HAYaJbHOrO OOIIEro, OCHOBHOI'O OOIIEro, CpexHero oOIero
oOpazoBanus» (3aperucrpupoano B Muntocre Poccun 29.08.2022 Ne 69822);



- [Inucekmo MunuctepcrBa npocsemenus Poccuiickoit ®eneparuu ot 03.03.2023 Ne 03-327
«O nHampaBineHuu uHpopmanum» (BMecte ¢ «MeTOANYeCKMMH PEKOMEHAUSIMH 110 BBEACHUIO
(denepaabHBIX OCHOBHBIX 0011€00pa30BaTEIbHBIX TPOTPAMMY);

- [lucemo MunuctepcTBa npocsemenus Poccuiickoit @enepanyu ot 22.05.2023 Ne 03-870
«O HamnpasieHun nHGopManun» (romnoiaHeHue K nuckmy Ne 03-327);

- [lucemo MunucrepcTBa npocsenieHus Poccuiickoit @eneparun ot 16.01.2023 Ne 03-68
«O nanpasnenuu uadopmanun» (BMecte ¢ «Mubopmanueii o BBeaeHuu deaepaibHbIX OCHOBHBIX
00111€00pa30BaTEIBHBIX IPOTPAMM);

- [Iucemo MunuctepctBa npocenieHus Poccuiickoit @enepanuu ot 15.02.2023 Ne  A3-
113/03 «O wHampaBieHUH METOAWYECKHX pEeKOMeHnanui» (Bmecre c¢ «MHbopmanmonHo-
METOAMYECKHM IHCBMOM O BBEACHUHM (enepalbHbIX T'OCYJapCTBEHHBIX 00pa30BaTENbHBIX
CTaH/IapTOB HAYAJILHOTO OOIIET0 U OCHOBHOTO O0IIEero 00pa3oBaHUs»);

- [lucpmo MunuctepcTBa npocsemmenus: Poccuiickoit @eneparyum ot 20.03.2023 Ne 05-848
"O nanpasiennu uHpopManuu" (BMecTe ¢ "MeTOoIUYeCKUMH PEKOMEHIAIUSMU 110 pealh3aliu
npoOpPUEHTAMOHHOTO MHUHUMyMa B 00IIeo0pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit
denepanun");



HOACHUTEJBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmiero oOpaszoBanus, npenctasieHHbIX B PI'OC OO0, a Takxke Ha OCHOBE (herepalibHOM
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM MPErojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTelbHBIX opranu3anusax Poccuiickoir denepamnmm.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTrernu OOyYeHHS,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO NpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHE 10 pa3jiesiaM U TeMaM IPOrpaMMbl 110 XUMHH, ONpeIeseT KOJIUYECTBEHHbIE
Y KaueCTBEHHBIE XapaKTEPUCTUKU COACPHKAHU, PEKOMEHYyEeMYIO IT0CJIeJ0OBATEIbHOCTD U3yUeHUs
XUMHHU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOIMKH y4eOHOTO mpoliecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaroUIXCcs, ONPEAENISIET BO3SMOKHOCTHU MPEAMETA [T peaiu3aluu
TpeOoBaHUIl K pe3yJabTaTaM OCBOEHHUS OCHOBHOW 0O0pa3oBaTelbHOW MPOTrpaMMbl Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takxke TpeOOBaHMI K pe3ylbraTaM OOy4eHHsS XUMHUU Ha
YpOBHE LieJIell M3Yy4YEHHUs MPEIMETa U OCHOBHBIX BUAOB y4e€OHO-II03HABATEIbHON JESITEIbHOCTU
00yyJaromierocs 1o OCBOCHUIO y4eOHOTO COACPIKAHUA.

3HaHUE XUMUU CIIY>KUT OCHOBOH i (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4aloIIerocs, ero
MPEJICTAaBICHUI O MAaTePUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
IIPEJICTaBICHUSI O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLIUY BEILECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOTHYECKO 0e30MacHOCTH, MPoOIeM 3paBOOXPAHECHHUS.

W3ydeHne XumMuu:

CIOCOOCTBYET peann3alii BO3SMOXKHOCTEN JJIsi caMOpa3BUTHA U (POPMUPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ o011el n (yHKIMOHATIBbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOMl ~ NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaKk B IIOBCEJIHEBHOM JKM3HM, TaK U B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAa€T OCHOBBI IIEJIOCTHOTO
B3TJI51a Ha €IUHCTBO MPUPOBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArloM B JOPMUPOBAHUU
€CTECTBEHHO--HAy4YHON ITPaMOTHOCTH 00y4aroIINXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYyYHBIM
3HaHUSM, K TPHPOJIE, K 4YeIOBEKY, BHOCHUT CBOH BKJaJ B SKOJOTHYECKOE 0Opa3oBaHME
00ydaronuxcs.

JlanHble HampaBiieHHss B OOy4YE€HHU XUMHUHU O0OecredyMBaroTCs CHEelU(UKON colep:kaHus
y4e0HOT0 MpeIMeTa, KOTOPbIH SIBIISIETCS NEarorn4ecky aJanTHPOBaHHBIM OTpakeHHEM 0a30BOM
HAYKU XMMUU Ha ONPEEIEHHOM dTarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00yJarOIIMMUCS CUCTEMBI TIEPBOHAYATBHBIX IMOHATHH XUMHHU, OCHOB HEOPTraHMYECKOH XUMUU U
HEKOTOPBIX OTICIIBHBIX 3HAYMMBIX MIOHATUH OPTaHUICCKOM XUMHUH.

CtpykTypa comepaHusl MPOrpaMMbl MO XHUMHH C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé msyueHuro. CopepiaHHe CKJIAAbIBAETCS U3 CHUCTEMBI NMOHATHI O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI IMOHATUH O XuMuueckod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpTraHHW30BaHbl 10 MPUHLHUITY IOCJIEJOBATEILHOTO Pa3BUTHUA 3HAHUNA HA OCHOBE
TEOPETUYECKHUX MIPEICTABICHUNM Pa3HOIO YPOBHS:



— aTOMHO--MOJIEKYJIIPHOTO YYEHHSI KAK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YY€HHUSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

— MpEICTaBICHUH 00 ANEKTPOITUTUIECKOM TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJIYYEHHBIX M
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIHLHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSS
GYHKIUN OOBSICHEHHSI M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U MOJTYUYEHUS U3YyYaeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHHUIO TPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HAHUIO U METOJIaM MO3HaHus B Hayke. M3yueHue xumuun
MIPOUCXOIUT C IPUBIICYCHUEM 3HAHWH M3 paHEe H3yUEHHBIX YUCOHBIX MPeAMETOB: « OKpYKaArOIINH
Mup», «bruonorud. 5—7 knacce» u «duznka. 7 Kjaacey.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (POPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YeJIOBEKa U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIBTYpHI. 3amada y4eOHOro mpeaMera COCTOUT B (POPMHpPOBAHUU
CUCTEMBl XUMHYECKHX 3HAHWM — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHUH MHPOBO33PEHUYECKOTO0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpPMUPOBAHUM ¥ PA3BUTHH I[O3HABATEIBHBIX YMEHHW ¥ WX NPUMEHEHUU B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATeIbHOCTH, OCBOCHUH TPaBMJI OE3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NPUOOPETHN TaKKue LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHATUIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOY4YEHMs] Ha CHCTEMaTH4YeCcKoe MpUOOIIeHHEe O00yYarImuxcsi K
CaMOCTOSITEIbHOW ~ TO3HABATEIIbHOW  JEATENBHOCTH, HAy4YHBIM  METOJAaM  TO3HAHUS,
(GOpMUPYIOIIUM MOTHUBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUUMHUCS OIbITa
pa3HoOOpa3HON AEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KITFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJIS1 PA3TMYHBIX BUIOB JICATEILHOCTH;

— ¢opmupoBaHue oOmel GyHKIIMOHATBFHOW U €CTECTBEHHO-HAYUYHON TPaMOTHOCTH, B TOM
YHUCJIe yMEHUHN OOBSICHATH M OIICHUBATH SIBJICHUS OKPY KAIOIIETO MUPA, UCTIOB3YsI 3HAHMS U OTIBIT,
MOJTy4YeHHBbIE MPH M3yUYEHUU XHUMHUH, MPUMEHSATh UX MPH PEIICHUHd MpoOJieM B MOBCEIHEBHOM
JKU3HU U TPYIOBOM JEATEINBHOCTH;

— ¢opMHUpOBaHKE y 00YUYAIOIMIUXCS TYMAaHUCTUUECKUX OTHOIEHUN, TOHUMAaHUS [IEHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKH IIEIeCO00pa3HOro TMOBEJAEHUS B OBITY U
TPYZIOBOM JEATEIBbHOCTH B LIEJIAX COXPAHEHMsI CBOErO 3J0POBbA M OKPY’KAIOIIEW MPUPOAHOU
Cpensbl;

— pa3BUTHE MOTHUBAIIMHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIHTAHHIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
poQ WISl ¥ HAPABIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO01ee YUCIIO YacoB, OTBEACHHBIX I M3yUCHUS XUMHUHU Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaisieT 136 dacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COAEPKXAHUE OBYUYEHUA
8 KUIIACC

IlepBoHa4Ya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XMMHS B CUCTEME Hayk. Tena u
BeuiecTBa. du3nueckue cBONCTBA BEUIECTB. ATperatHoe cocTosiHue Bemiects. [lonsaTue o meronax
no3HaHus B XuMHuH. YucTtele BemectBa 1 cMecH. CriocoObl pa3faenieHus CMECeu.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMUYECKHX AJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBast 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BeniectBa. Monb. MossipHas macca. B3auMocCBs3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHUII BeulecTBa. Pacy€rel mo GpopMyiam XUMHUECKUX COCTMHEHUH.

O®uznyeckue M XUMHUYECKHUE SIBJICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHHUS MAacCChl BEIIEeCTB. XuMUUeckue ypaBHeHUs. Kinaccudukanus XuMUYecKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM IMOCYJI0#, mpaBuiamMu paboThl B jgaboparopuu U npuéMamu
oOpareHusi ¢ JIabOpaTOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M OMUCaHUE (DU3UYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBlIeHrUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyIKe, KUIIEHHUE M KOHJIEHCAIIUS BOJbI) U XMMHUYECKUX (TOPEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJIa C KUCIOTON) SIBICHUH, HAOII0ICHUE U
OINMCAaHNE NMPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaklnii (pa3iokeHne caxapa, B3auMoIeiCTBIE
CepHON KHUCIIOTHI C XJOpHAOM Oapusi, pasznokeHue rujapokcuna menu (II) mpu HarpeBanuw,
B3anMoJieiicTBHe Xkerne3a ¢ pacTBopoM coiu meau (II), n3ydyenue cnocoGoB pasaeneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTWIULILUS, Xpomarorpadus,
IIPOBEJICHNE OYUCTKU MOBApEHHOM COJM, HAOJIIOJEHHE M ONMCAaHUE PEe3yJIbTaTOB IMPOBEIEHUS
ONbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHME MOJEJIEH MOJIEKYT
(IrapocTep>KHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucioponq — 31€MEHT M IPOCTOE BELIECTBO.
HaxoxaeHnue kucinopoja B npupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKkIMU TOPEHHs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4YeHHs KHCIOpoJa B JIabOpaTopuu U
poMbIIUIeHHOCTH. KpyroBopot kuciopoaa B mpupoje. O30H — alioTporHas MOAN(pUKAIUs
KHCIIOPOJIA.

TennoBoil 3¢ (et XUMHUECKOW peakluu, TEePMOXUMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakUMU. TomnuBO: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bognopon — anemeHT u npoctoe BeniecTBo. Haxoxaenne Bojiopoa B mpupoje, hrusnueckue
¥ XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCcOObI mosyuyeHus. Kuciots! u comm.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Haceimennsle u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 10l BELIECTBA B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpHUPOJE M B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBCHHOE OIpECIICHUE COJIEp)KaHUsI KHCIOPOoia B BO3yXe, MOTyYeHUe, coOnpaHue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB U OIKMCAHME HMX CBOMCTB, IOJy4YeHHE, COOMpaHUe, paclo3HaBaHUE WU
M3y4eHuEe CBOMCTB Bojaoponaa (TopeHue), B3auMoieiicTBUe Boaopona ¢ okcugom menu (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pAcCTBOPEHHUS BEIIECTB C PA3NMYHOM PACTBOPUMOCTEHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOIIO/IEHUE M3MEHEHHSI OKPACKH WHIMKATOPOB B PACTBOpPAx KHCIOT U IIEIOYEH, M3yuyeHUe
B3auMojieicTBus okcuaa menu (I1) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT ¢ METAJJIAMH, PEaKITui
HEUTpAIU3allUH, TTOJYYEHHE HEPACTBOPUMBIX OCHOBAaHM, BBITECHEHUE OJIHOTO METaJIa APYTUM
W3 pacTBOpa COJIM, PEIIEHHE SKCIEPUMEHTAIBbHBIX 3aJad 1o TeMe «Baxuelmme kiaccsl
HEOPTraHWYECKUX COCTUHEHUID.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KIaCCUPUKAIIUN XUMUYECKUX dJieMeHTOB. [IoHsATHE O TpyMax cXOIHbIX
AJIEMEHTOB (I[EJIOYHBIC U MIEIOYHO3EMETHHBIC METaJUTbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucremMa xXumuueckux osnemMeHtos J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX s1iep. 3o0Tormbl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
o0osiouek aromMoB TmepBbIx 20 xuMudeckux osnemeHToB Ilepmonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojoxeHuto B llepuoanyeckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHU paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIeMEHTOB. MloHHAas! CBSI3b.

Crenenp  okucneHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIpomeccs
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
[MHKa C pacTBOpaMHU KHUCJIOT U ILeJI0Yeill, MPOBEEHUE OIBbITOB, WLIIOCTPUPYIOIIUX MPUMEPDI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3€H MpU M3yUYEHUU XUMUHU B § Kilacce OCYIIECTBISETCS
yepes UCMOIb30BaHNE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHATHIH, TaK U MOHSATHH, SIBISIOUINXCS
CHUCTEMHBIMU IS OTJCJIBHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOTO [IUKJIA.

OO01mure ecTeCTBEHHO--HAYYHBIC TOHATHS: HAYYHBIH (PaKT, THIIOTE3a, TCOPHS, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpEHHNE, MOJIETb, SIBJICHHUE.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
pPaauOaKTUBHOCTh, MOJIEKYJIA, JSJCKTPUUYECKUN 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYECKas peaKkuust

Ilepuonnueckuin 3akoH. llepuoanueckass cucremMa xumMuueckux dsyemeHtos . H.
MengeneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPHUOMOB, KaHs, KalblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanueckoil cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3M. THUNBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCHMOCTBH CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMUECKON PEIIETKU U BUAa XUMHUECKOU CBSI3HU.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XuMHYECKUX PEeaKui M0 pa3IuIHbIM MpHU3HAKaM (TI0 YHUCITy M COCTaBYy
Y4aCTBYIOUIMX B PEAKIIMH BEIIECTB, M0 TEIIOBOMY 3 (EKTy, M0 N3MEHEHUIO CTENIEHEH OKUCIIEHUs
XUMHYECKHX JJIEMEHTOB, IO OOpaTMMOCTH, TII0 YyYacTHIO Karajau3aropa). OJK30- H
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTue o ckopocTH xumMudeckoi peakuuu. [lonarue o0 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peaknusax. [IoHsSTHE O TOMOTeHHBIX M TETEePOTreHHBIX peaknusx. [loHsTue o
karanuse. [lonarue o xumMuueckoM paBHOBecUU. PAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMUYECKON
pEeaKIMK U MOJO0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEbHBIE PEAKIMM, SJEKTPOHHBIM OallaHC OKUCIUTEIBHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBle€HHWE YPaBHEHHU OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX

peaKum”I C UCITOJIB30BAHUCM MCTOAA 3JICKTPOHHOI'O Oananca.
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Teopust AEKTPOTUTUYECKON AUCCOIUALMM. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTuoHBbI,
AHUOHBI. MeXaHMU3M IMCCOLMALIMKU BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOU CBsA3HU. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakuuu moHHOro oomeHa. YciaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMEeHa, MOJIHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMs peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUM U COJIEM B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakuud Ha HMOHBI
[ToHsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEIIAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB —
METAIJIOB M HeMeTawioB (rpadgura u anmasza), CIOXKHBIX BEIISCTB (XJIOpHIA HATpUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON pEeakUuu OT BO3ICHCTBUS pPa3IMUHBIX
(bakToOpoB, UCCIIEOBAHHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoliecca AUCCOLUAIIUN
KHCIIOT, IIeJI0Yel U cosiell (BO3MOKHO UCIIOJIb30BAHKUE BUCO MAaTEPUAIIOB), IPOBEICHUE OMBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHHWsS PEaKIWii MOHHOrO oOMeHa (oOpa3oBaHHE Ocalka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluidl (TOpeHHEe, PEaKluu Pas3I0oKEeHHs, COCAUHEHUs), paclio3HABaHUE
HEOPraHWYECKHX BELIECTB C IOMOLIbI0 KAaueCTBEHHBIX pPEAKUWA Ha HOHbI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U X coeJUHEHHSA

OO0miass xapakTepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIC
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha IMpHUMeEpe Xjopa (B3aMMOJEHCTBHE C METaulaMH, HEMETaJulaMu,
miesnoyamu).  XuopoBogopod. ConsiHash —KMCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOAa Ha OPraHU3M uelloBeka. BakHelnve XiI0puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYEecKHe CBOWCTBA IMPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKhe cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKHE U XMMHYECKHE CBOWCTBA
(ob1mire Kak MmpeacTaBuTeNsl Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHe peakiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT 0 ClI0co0a NOTy4YeHUs: CEpHOI KUCIoThI. [[puMeHenne cepHoi KUCIOTHI.
Conn cepHOM KHCIIOThI, KayecTBEHHas peaklus Ha cyibdar-uoH. HaxoxneHue cepbl u e
COEIMHEHUH B IpHUpoAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH Cpeabl COCIUHEHUSIMH CEPBI
(KUCJIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/TyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPALLIEHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XUMH4eckue cBoiictBa. KpyroBopot azora B mpupojie. AMMHUaK, ero Gu3ndeckue u XMMHUECKHe
CBOICTBa, noydeHue u npuMeHeHue. Conu aMMOHMS, UX (PU3MUECKHE U XMMHYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEd aMMOHMS B KayeCTBE MHHEPAJIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOA0EMOB). Docdop, ammoTporHble MOIUPUKAIIH
docthopa, puszndyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u dochopHas kucioTa,
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bu3nYecKue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonp3oBanue ¢ocdaToB B KadecTBe
MUHEPAJIbHBIX YA0OPEHHIA.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENCHU OKHUCICHUs. YTIEepOoJ, alUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictpa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux GU3N4YecKue U XMMUYECKHE CBOMCTBA, IEHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJy4YeHHE U NMPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
COJM, UX (PU3MUECKHE M XUMHUYECKHE CBOMCTBA, IOJyYeHME M IpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHue KapOOHATOB B OBITY, METUIIMHE, IPOMBIIUICHHOCTH
U CEIbCKOM XO35IHCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COCIUHEHUAX yIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHas KuciaoTa). [IpupoHble HCTOUHUKU
YTIIEBOIOPOAOB (YTOJib, IPUPOIHBIN ra3, He(PTh), MPOAYKTH UX MepepadboTku (OEH3MH), UX POJIb
B OBITY ¥ MPOMBINUICHHOCTH. [loHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OenKax,
yII€BOAAX — W HUX POJM B JKU3HU UelOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHMYeCKUX COEUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE MU IPUMEHEHHUE.
Coenunenns kpemHusi B mpupojne. OOmme mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTpOMTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJI0, LEMEHT, OeToH, xene300eToH. [IpoGiiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumMennt.

u3ydeHne o0pa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (pU3NYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 00pa3llaMH XJIOPUIOB (TaJOr€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIoleHHe Tpolecca OOYIVIMBaHUS  caxapa IOx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUYEeHHUE XUMUYECKHUX CBOMCTB pa30aBiIeHHOW cepHOU
KHUCJIOTBI, TPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHUAJIOB), 00pa3liaMH a30THBIX U (POChOPHBIX YAOOpEHHUIA,
NoJlydyeHue, coOupaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMuaka, IpOBEJCHHE
KayeCTBEHHBIX peakluii Ha MIOH aMMOHUA U GpocaT-noH U U3ydeHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO MCIOJIb30BAHUE
BUJCOMATEPHUAJIOB), H3Y4YCHHE MOJENeH KpUCTAUIMYECKUX peIIETOK anmasa, rpadura,
¢ynnepeHa, 03HaKOMIJIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM B YCTPOMCTBOM ITPOTHBOTA34, TIOTyYeHHE, COOMpaHue, Paclio3HaBaHNUE U N3YYCHHE CBONCTB
YIJIEKUCIOro Ta3a, MPOBEIEHUE KAueCTBEHHBIX pEaKUui Ha KapOOHAT M CHUJIMKAT-HOHBI H
U3y4eHHE IIPU3HAKOB MX MPOTEKaHHs, O3HAKOMJIEHHE C MPOAYyKLUUEH CHJIMKATHON
MIPOMBIIIIIEHHOCTH, PEllIeHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxkHeiline HemeTasuibl U uX
COETUHEHUS.

MeTtaJu1bl M MX COeIMHEHHS

OO11ast XapaKTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.
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Crpoenue MeramioB. Meramuyeckass CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. Du3MYecKMe W XUMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MetaioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (cTajib, YyryH, TIOPATIOMHHHMA, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[IlenoyHble MeTaLIBL: TTOJIOKEHUE B [leproauueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, cTpo€HUE MX aTOMOB, HaXOXJEHUE B Ipupojae. OPU3NYECKHUE U XUMUYECKHUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCTUHEHUN.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN M KalIbLUHI: I0JI0KeHKE B [leprnoanueckoi cucreme
xuMuueckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
®usnueckue U XMMHYECKUE CBOMCTBA MarHus M KajlbliMsl. BakHelnime COeIUHEHHUs KalbIus
(oxcun, rugpokcu, conn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumuueckux syemeHTo [l U.
MenpeneeBa, CTpoeHHE aTomMa, HaxoXKJeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kene3zo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpoeHHE aTomMa, HaxoKJeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
xkene3a. Oxkcunbl, rugpokcuasl u conu xenesa (II) u xenesza (IIl), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJUIOB H CILIABOB, UX (PU3NIECKUMHU CBOMCTBAMH, U3YUCHUE
Pe3yIbTaTOB KOPPO3UM METAIIOB (BO3MOXKHO HCIIOIH30BAHKUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUS OKCHJA Kajbl[Usl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE CBOWCTB JXECTKOW BOJBI, MpoOIlecca TOPEHUS JKele3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX pPEaKlUi Ha MOHBI: MarHusl, KaJbIus, aJlOMUHUS, ITUHKA, kene3a (II) u xenesza
(IIT), memau (II), HaGmroieHNE U OMMCAHUE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THUIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BakHelme MeTaibl U UX COCTUHEHUSD.

XuMus M OKpyKamouias cpeia

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XHWMHUUYECKHX peaknuii B OwiTy. [lepBas momMomp NpH XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpY Karolleil cpeabl (mpeeiabHas A0MyCTUMAasi KOHIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3ioB MaTepralioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBA3€H NMPU M3YYEHHH XUMHH B 9 Kilacce OCYIIEeCTBIISETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHATHH, TaK ¥ TIOHATHH, SBJISTFOIITAXCSI
CUCTEMHBIMU JJIsl OTJIENbHBIX [IPEIMETOB €CTECTBEHHO--HAy4YHOTO ITUKIIA.

OO01ure ecTecCTBEHHO-HAYYHbIE MIOHATUS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QEeKT, TEXHOTIOTHS, MaTepHAaIbI.
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®dusmka: MaTepus, aroM, OJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaIMOaKTUBHOCTh, MOJIEKYyJa, OJJCKTPUYECKHHA 3apsAl, NPOBOJHHUKH, IOJXYHPOBOJHHKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, PACTBOPHUMOCTH, KPHUCTAJUINYECKAs! PEIIETKA, CIUIABbl, (PU3NYECKUE BETMYNHBI, CIHHULIBI
U3MEpEeHHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ComHIIe.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MHHEpAIbHbIC yIOOpEHHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIEC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE IOPOIBI, IIOJIE3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.

14



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJIBTATDI

JIMdHOCTHBIE PE3yJIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0OO0pa30BaHUS
JIOCTUTAIOTCS B XOJIe OOYUYCHHSI XMMHUHU B €IMHCTBE Y4eOHOM M BOCIIUTATEIHLHOM JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMH  POCCHUMCKUMU  COIIMOKYJBTYPHBIMH W  JYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, TIPUHATHIMU B OOIIECTBE MpaBWIaMU M HOPMaMHU TOBEICHUS U
CIIOCOOCTBYIOT MTPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIMATN3AINN 00yJatOIUXCsl.

JIM9HOCTHBIE PE3YyJbTATBl OTPAKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM TO3WTHUBHBIX IICHHOCTHBIX OPHMEHTAlMA W PACHIMPECHHUE OMbITa JEATCIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpuoOTHYECKOr0 BOCIUTAHUSA:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B JKH3HU COBPEMEHHOrO OOIIeCTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEpHOW MH(pOpMaIueld o MmepeoBbIX AOCTHIKEHUSX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTpOMHCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MIPEACTABICHUS O COIMAIBHBIX HOPMaX W TpaBWIaX MEKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE, KOMMYHHUKATHBHOU KOMITETEHTHOCTH B 0OIIIECTBEHHO IMOJIE3HOH,
y4e0HO-HCCIIeIOBATEIILCKONH, TBOPUYECKONM W JPYrUX BHUAAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSATEIHHOCTHU MPHU BBHITIOTHEHUN yU€OHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIECCe 3TOH y4eOHOHM AeaTeIbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEJACHHE U IIOCTYIIKH CBOMX TOBAPHUIIECH C TO3UITUN HPABCTBEHHBIX H MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABIISIOIIAE OCHOBY JUIS
MOHMMAHHUS CYITHOCTHA HAYYHOW KapTHHBI MHpPA, TPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS MPUPOJIbI, B3AUMOCBSA3SIX YENIOBEKa C MPUPOTHON CPEIOi, O POJTU XUMUU B MIO3ZHAHUU
ATHX 3aKOHOMEPHOCTEH;

MO3HABATCIIGHBIE MOTHBBI, HAIIPABJIICHHBIC HA ITOJIYYCHHWE HOBBIX 3HAHUH 10 XHMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMbIX IPOIECCOB W SIBJICHUMU, ITO3HABATEIIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KyJIbTYpPhl, B TOM YHCIIE HABBIKOB CAMOCTOSITENILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHON JUTEPATypOH, HOCTYMHBIMH TEXHUYECKUMH CPEICTBAMHU
WH(OPMAIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pazoBaHUI0, IPOSKTHON U HCCIEAOBATEIBCKON NEATENBHOCTH, K OCO3HAHHOMY BEIOODPY
HATNPaBIEHHOCTU U YPOBHS 00yUYEHUS B AajbHEHIIIEM;

4) popMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIIICHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKHU
Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUN M HENPHUITHE BPEIHBIX MPHUBBIYCK
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(ymoTpeOneHrs anKorojisi, HAapKOTHUKOB, KYypeHHUs), HEOOXOAMMOCTH COOJIOACHHUS TpaBUI
0€30MacHOCTH NP OOPALIEHUH ¢ XUMHUYECKHUMH BEIIECTBAMH B OBITY U pealbHOMN KHU3HHU;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3yUeHHUI0 Mpodeccii 1 TpyAa pa3InyHOro poja, yBaKeHHE K
TPYIy U pe3ybTaTaM TPYI0BOU AEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE MPUMEHEHUS MPEAMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIH BHIOOP WHAMBHIYaTbHOH TPAaGKTOPUH MPOIOJIKECHHUS
o0Opa3oBaHus C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, yCHemHoW mnpodecCHOHATBbHON MeATEeIbHOCTH U Pa3BUTHUS
HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPE/IE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIO/ICHUS TIPaBUJI OE30MaCHOTO MOBEECHUS TIPH paboTe ¢ BEIIECTBAMHU,
a TaK)Ke B CUTYyaIUsAX, YTPOKAIOIINX 3TOPOBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOTyYaeMble IPU U3YUYECHUH XUMHH, JJIsl pEIICHUS 3a1a4,
CBSA3aHHBIX C OKPY’KAIOLIEH NpUPOTHONW cpenoil, A TOBBIIICHHUS YPOBHS SKOJIOTHYECKON
KYJBTYpPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa SKOJOTMUECKUX MPOOJIeM W MyTeH MX perieHus
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJICTBOBATLCS UM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MmerampeIMeTHBIX pPE3yJbTaTOB BBUICISIOT 3HAYUMBIC I (OPMUPOBAHHS
MHUPOBO33pEHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPUS, MPUHIIUI, THUIMOTE3a, (aKT, CHCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MpeaIMeToB (OpMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHHBEPCAIbHBIC YUeOHBIC NEHCTBUS (IIO3HABATEIHHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpbIe 00ecrednBarOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TIJIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4EOHOH 1eATebHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

ba3oBble Jlornueckue aeMcTBUs:

YMEHHS UCIOJB30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUW 3HAHUWMU:
PacKpbIBaTh CMBICII XUMUYECKUX MOHITHH (BBIAEIATH UX XapaKTEpHbIE MPU3HAKU, YCTAHABINBATh
B3aMMOCBS3b C APYTUMHU TOHSTHSMHU), UCIIOJNB30BATh TMOHATUS Ui OOBSICHEHUS OTAENbHBIX
(aKTOB U SABJICHU, BEIOUPATH OCHOBAHWS U KPUTEPHH JJIS KiTacCU(DUKAIIMH XUMHYECKUX BEIICCTB
U XUMHUYCCKUX PEAKIMH, yCTaHABIMBATh MPUYHHHO-CIICJCTBCHHBIC CBSI3W MEXIY OOBEKTaMHU
U3YYCHHUS, CTPOUTH JIOTUYECKUE PaACCYXKICHHsS (MHIYKTHBHBIC, NEAyKTHBHBIC, MO aHAIOTHUH),
JIENIaTh BBIBOJIBI U 3aKJIFOUEHUS;

YMEHHE MPUMEHATh B MpoIlecce MO3HAHMS MOHATHS (MPEAMETHBIC W METalpeMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HWCIONb3yeMble B XUMHHU, MPEOOpPa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMudeckass ¢GopMylia W ypaBHEHHE XUMHYECKOW peaklud — TpU pelieHud ydeOHo-
MO3HABATCIBHBIX  3aJ1a4, C YYETOM OTHX MOJEIBHBIX TPEJICTABICHHA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKM H3yYaeMbIX OOBEKTOB — XHMHUYECKHX BEIISCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIICACTBCHHBIE CBSI3U U
MPOTUBOPEUHS B M3yUaEMBIX MPOIECCAX U SIBICHUSIX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.
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yYMEHHE HCIOJB30BaTh MOCTABJICHHbIE BONPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHIA;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIIATh OTUET O MPOJICIIaHHOM pabdoTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XMMHUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIE I0coOus, pecypchl MHTEpHETa), KpUTUUECKH OLIEHUBATh
MPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBITIOJHEHUS YICOHBIX M TIO3HABATEIBHBIX 3a/1a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBJIa/IEHUE KYJIbTYpPOl aKTUBHOTO MCIIOIb30BAHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHS 3aJaBaTh BOIPOCH (B XOJe Auamora u (WiIu) ANCKYCCHH) MO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBATH CBOM TMPEATOKEHUS OTHOCUTEIHHO BBITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPECTABIATh MOJYYCHHBIE PE3YIIbTaThl O3HABATEIHFHOM NEATEILHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3yJIbTATOB BBIMOJIHEHUS XUMHUYECKOIO
DKCIIEpUMEHTa (J1adopaTOpPHOrO OMbITa, JAOOPATOPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIECTB, y4€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
HCCIIEIOBATENLCKON NIeATEeIbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
o0IIMX MHTEPECOB U COTJIacOBaHMs MO3UIUH (0OCykJneHHs, 0OMEH MHEHHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPAUHALIUS COBMECTHBIX JEWCTBUM, ONpe/ielieHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PerynsiTuBHbIe yHUBepCAJIbHbIC YUeOHbIE 1efiCTBUS:

YMEHHE CaMOCTOSITEIbHO ONPEAENITh UENN ACSITENbHOCTH, MNIAHUPOBATh, OCYLIECTBIATh,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
Haubosee 3 PeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 T03HABaTENbHbIX 33/1a4, CAMOCTOSTEIbHO
COCTAaBJISITh UM KOPPEKTUPOBATH MPE/JI0KEHHBIN aTOPUTM JE€HCTBUMA IPU BBITIOJHEHUN 3aJaHUI
C y4€TOM TONy4eHHUs HOBBIX 3HAHUN 00 HM3yuaeMbIX OOBEKTaX — BENIECTBAX M PEAKIUsX,
OILICHUBAaTh COOTBETCTBUE MOIYUYEHHOI'O PE3yJIbTaTa 3asBJICHHON LI€JH, YMEHHE MCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MpeJlaraéMble B YCJIOBUM 3a/laHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC
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00ydJaronMMucs Hay4dHbIC 3HAHUS, YMEHHS M CIOCOOBI JeHCTBUM, crenuduueckue mis

OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs: Macca, MaccoBasi J0JIs1 XMMUYECKOTO JIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTAa, OCHOBaHUE, COJlb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peaKuuii: peakluu COEIMHEHUS, PEaKIIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLun
oOMeHa, HK30- U SHAOTEPMHUUYECKUE PEAKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs! KOHILIEHTpAalMsl) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHBb
OKHUCJICHHUS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJICHTHasl U MOHHAs) B HEOPTaHUUECKUX COECTMHEHUSAX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble u Oonblie NEpUOIbI, COOTHOCHUTH
0003Ha4YeHus1, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cucremMa XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMS ATOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sjapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
shdexty);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBHSIX;
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BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MAacChl BEIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUUYECKON PEAKLINY;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMATH3AIHIO0, KIAaCCU(UKALMIO, BBISBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHUs CBOKCTB BEILIECTB U XMMUYECKUX PEAKIIUH,
€CTeCTBEHHO-Hay4YHbIE METOIbl TO3HAHUS — HAOII0ACHHE, U3MEPEHHE, MOJICIINPOBAHUE,
SKCIIEPUMEHT (peabHbIi U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYyIOH U J1TabOpaTopHBIM
o0opysOBaHHEM, a TaKXke IMpaBWiIaM OOpalleHUs C BEUIECTBAMHU B COOTBETCTBHH C
WHCTPYKIHUSMH TI0 BHIMIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJyYCHUIO U
coOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIaKMYC, (PeHOIPTAICHH, METUIIOPAHXK U APYTHE).

K koHny oOydeHus B 9 kiacce NpeaMETHbIE pe3ybTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYyHAIOLINXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIBLHOCTh, CTEHEHb OKHUCIIEHUS, XMMHUYECKas PpEeaklMs, XUMUYecKas
CBSI3b, TEIUIOBOW 3((EKT peakiuu, MOJIb, MOJISIPHBIH 00BEM, PacTBOP, AIIEKTPOIIHTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLMAIMS, PEaKIUl HOHHOrO OOMEHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHE, OOpaTUMble U HEOoOpaTUMbIE pEaKlluy,
OKHCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUUYECKas CBA3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEaKUUu, NPEIeNbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX TOHSATHUH M MPUMEHSTH 3TH
MOHSITHS IIPH ONTUCAHUM BELLIECTB U UX MPEBPAIIECHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJI€HHUS (OpMya BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUI;

ONpEAeNATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PaA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COCNMHEHHWH 1o ¢opMysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COENMHEHUAX, 3aps] HMOHA II0 XUMHUYECKOU
dopmyre, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa U 1€MOHCTPUPOBATh
€ro NMOHMMAaHME: OMHUCHIBATh U XapaKTepu3oBaTh TabnuuHyio ¢popmy Ilepuoanueckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3lnyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynna)» u «mobouyHas moarpymnma (b-rpymma)», maneie u OONbIINE TEPUOJBI,
COOTHOCHUTbH 0003HAUEHUSI, KOTOPbIE UMEIOTCS B IEPUOAMUECKON TaOIHUIIE, C YUCIIOBBIMU
XapaKTepUCTHKAMU CTPOECHHSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsjl A1apa,
o0111ee YMCII0 AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
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o01mye 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB JJEMEHTOB W WX COCAMHCHHUI B
npejienax MaJlbIX IEPUOO0B U TJIABHBIX MOJATPYII ¢ YIETOM CTPOCHUS UX aTOMOB;
KJIACCHU(UITUPOBATh XUMUYECKUE DJIEMEHTBI, HEOPTaHMYECKHUE BEIIECTBA, XUMUUICCKUE
peakiuu (10 YHCIy W COCTaBY YYaCTBYIOIIHUX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3 dexTy, Mo U3MEHEHHUIO CTEIICHEeH OKMCIICHUSI XUMUYECKHUX JIEMEHTOB);
XapakTEepU30BaTh (OMUCHIBATh) OOMmMKMEe M CHEU(UUECKHE XHUMHYECKHE CBONCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPIKIAsl ONMMCAHKE TPUMEPAMHU MOJICKYJISIPHBIX 1
MOHHBIX YPaBHEHUH COOTBETCTBYIOINX XUMHUYCCKUX PEAKITU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KHUCIIOT, IIEJI0UYEH U COJIEH,
MIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIUid MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOJATBEPXKIAIONINX CYIIECTBOBAHHE TEHETUYCCKOW CBS3M MEXKIY BEIIECTBAMU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM
COCTABJICHHS DJICKTPOHHOTO OajiaHca 3TUX PEaKIUid;

IIPOTHO3UPOBATh CBOWMCTBA BEIICCTB B 3aBUCHUMOCTH OT WX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B PA3IUYHBIX YCIOBHUSAX;

BBIUHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO H MOJISPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO dJIEMEHTa 1Mo (opMyJie COeIUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaknu;

coOnrofaTh MpaBuia IMOJB30BAHUS XHMHUYECKOW TIMOCYIOM ©  JTAOOPaTOPHBIM
o0opysoBaHMEM, a TaKKe MpaBuiaa OOpalleHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BHIIOJTHCHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJyYCHUIO U
coOupaHHIo Ta3000pa3HBIX BEMIECTB (AaMMHUaKa U YTJIEKHCIIOTO Ta3a);

MPOBOANTH PEAKIMU, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB Pa3IMYHBIX BEUIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdart-,
CUJIHMKaT-, cynbdar-, TUIPOKCHI-UOHBI, KATUOHBI aAMMOHHS M HOHBI H3YyYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTraHUYECKHUX BEIICCTB;
MPUMEHSTh OCHOBHBIC ONEpAIlUU MBICIUTEILHOW NEATSIPHOCTH — aHAU3 W CHUHTE3,
CpaBHEHHE, O000O0IIEHNEe, CHCTEMATH3AIMI0, BBISBICHUE MPHYNHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YyYEHUS CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
HAy4YHBIE METObI IO3HAHUS — HAOIIOICHHUE, U3MEPEHUE, MOIETTUPOBAHUE, YKCIIEPHUMEHT
(peasbHBIN ¥ MBICIICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne HaumeHnoBaHue pa3iesioB U TeM Koanuecrso yacos

n/n MPOrpaMMsbI B Konrpoabnbie IIpakrnuyeckue
cero
padoTsbI padoThI

Pa3znea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS

11 XuMuss — BaxkHasi 00J1acTh €CTECTBO3HAHUS U 5 0 5
' IIPAKTUYECKOHN AESITEIbHOCTH YETI0BEKA

1.2 BemecTBa n XuMHUUYECKHE pEeaKITUU 15 1 0
Uroro mo pazneny 20

Paznen 2. BaxHeiiline nmpeacTaBuTeId HEOPraHMYeCKUX BeleCTB

2.1 Boznyx. Kucnopoa. [Tonsitiue 06 oxcumax 6
2.2 Bomopoa.IlonsiTie o KucIoTax U Cosix 8
2.3 Bona. PactBopsl. [loHsTHE 00 OCHOBaHUSAX 5 1 1
OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
2.4 3 P 11 1 1
COeMHEHNH
Uroro no pazneny 30

Paznen 3. Ilepuonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumudeckux 3j1ementon /1. U.
Menneneea. CTpoeHne aToMOB. XMMHYecKasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakuun

Ilepuoanueckuii 3akoH u [lepronnueckas
3.1 CUCTeMa XUMHUYeCKHX dyieMeHToB []. 1. 7 0 0
Mennene-eBa. CTpoeHue aToma

39 Xumudeckas cBsa3b. OKUCIUTENbHO- 8 1 0
. BOCCTAHOBHUTCIIbHBIC PECAKITUN

Hroro no pazneny 15

PeszepBHOe Bpemst 3 0 0

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KITIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

Ne i/ KonTposbHbie
MpPOrpaMMbl Bcero IIpakTuyeckue
padoThI
padoThI
Pa3znea 1. BemecTBo 1 XUuMHUYeCKHe peakuuu
11 [ToBTOpeHME U yroyOieHne 3SHAaHUN 5 1 0
' OCHOBHBIX Pa3IelIOB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
1.2 . P 4 0 0
peakuui
13 DIEeKTPOMTHYECKAs TUCCOLUAIIHS. 3 1 1
' XHWMHYECKHUE PEaKIUU B PACTBOpax
Hroro no pazneny 17
Pazgen 2. HemeTa/IbI M HX COeTUHEHU ST
21 OO01mmas xapaKTepruCcTHKa XUMUISCKUX 4 0 1
' anemeHToB VIIA-rpynmel. ["anorenst
OO01mas XxapakTepruCcTHKa XUMUIESCKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0
COEIMHEHNS
OO6m1ast XxapaKTepUCTHKA XUMHYECKHUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u 7 0 1
HUX COEINHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.4 aneMeHToB |VA-rpynnsl. Yriueposa u 8 1 2
KPEMHUH U UX COSIMHEHUS
Wroro mo pazneny 25
Pasznen 3. MeTaliibl 1 HX COeAMHEHUA
3.1 OO0mre cBoiicTBa METAIIIOB 4 0
3.2 BaxkHelIme MeTailibl 1 UX COSTUHEHUS 16 1
Hroro mo pasneny 20
Pa3zpnen 4. Xumus u okpy:xamwomas cpeaa
BemtecTBa 1 MatepHaisl B JKU3HU
4.1 B P 3 0 0
YyeJIoBeKa
Hroro no pazneny 3
PesepBHOE Bpems 3 0 0
OBHLIEE KOJIMYECTBO HACOB I10 68 4 7

[MPOT'PAMME

22




ITOYPOYHOE IIVTAHUPOBAHUME
8 KJIACC

KoanyecTBo 4acoB

Jdara nzydyenus

N Tema ypoka Kontposbnbie IIpakTuyeckue
n/n Bcero
padoTs! padoTs! 8-A kanace 8-b kiace  8-B kaace
1 [Ipenmer xumuu. Ponp XuMuu B KU3HU YeslOBeKa. Tena u 1 0 0
BelIeCTBa
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUU 1 0 0
3 [IpakTuueckas pabora Ne 1 «IIpaBusa paGoTel B 1ab0opaTopuu U 1 0 1
puéMbI 00paleHust ¢ 1a00paTOPHBIM 000PYI0BAHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObI pasziesicHus: cMecei 1 0 0
5 [Ipaktuueckas padota Ne 2 «Paznenenue cmeceit (Ha mpumepe 1 0 1
OYHUCTKHU MOBApEHHOM COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 0 0
7 XUMUYECKHUE 3TIEMEHTHI. 3HAKU (CUMBOJIbI) XUMUYECKUX 1 0 0
3JICMEHTOB
[IpocTeie U COXKHBIE BEIIECTBA
ATOMHO-MOJIEKYJIIPHOE YUEHHE 0 0
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUYECKast popMyIia. 1 0 0
BanieHTHOCTh aTOMOB XHMHYECKUX JICMCHTOB
11 OtHocuTenbHast arToMHast Macca. OTHOCUTENbHAS MOJICKYTISIPHAS 1 0 0
Macca
12 MaccoBas 1011 XMMHAYECKOT0 DJIEMEHTA B COEIUHEHUU 1 0 0
13 KonunuectBo BemectBa. Moib. MounsipHast Macca 1 0 0
14 = ®uswnyeckne U XUMHUYCCKUE SBICHHUS. XUMUICCKas PEaKIIHs 1 0 0
15 | Ilpu3Haku U ycloBUS NPOTEKaHUS XUMUYECKUX PEAKIUI 1 0 0
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16

3aKOH COXpaHEHMsI MACChl BEILIECTB. XUMHUECKHE YPABHEHHUS

17

18

Brruncnenus kommuecTBa, MacChl BEIIECTBA 10 YPAaBHEHUSIM
XUMHYECKUX PEAKIUI

Knaccudukanust XaMUdecKuX peakiuii (COeTMHCHHS,
pasyoKeHus, 3aMeIeHUs, 0OMEHA)

19

M. B. JlomoHOCOB — y4€HBI-3HIIMKIIONEeTUCT. O000IIeHNE 1
cucTeMaTu3auus 3HaHUI

20

21

KonTposbnas padora Nel mo Teme «BemiecTBa u XumMmuieckue
peaKIum

BOSIIYX — cMech rasoB. CocraB BO3yXa. KI/ICJ'IOpO,Z[ — OJICMCHT
U IIPOCTOC BCIICCTBO. O3o0H

22

23

24

duznyeckue 1 XMMUYECKHE CBOICTBA KUCIOpoAa (peakuu
okuciueHus, ropenue). [lonstre 06 okcumgax

Crioco0b! mostydeHus KUcaopo/a B 1adopaTopuu U
MIPOMBIIITIEHHOCTH. [IpuMeHenmne kuciopoaa

TennoBoii 3(hpekT XuMuIeckoi peakiiu, MOHITHE O
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- U DHAOTEPMUYECKUX
peaxkuusx

25

TonnuBo (He(Th, yroiab U MeTaH). 3arpsi3HeHHE BO3/1yXa,
CHOCOOBI €ro NMpeA0TBpaIleHUs

26

27

[TpakTryeckas padora Ne 3 mo teme «Ilomydenue u cobupanue
KHCIIOpO/1a, U3yUYEHHUE ero CBONCTBY

Bonopon — snemeHT u npocToe BemecTBo. HaxoxaeHnue B
npupoe

28

Ou3NYeCKUe U XMMUYECKUE CBOMCTBA Bojopoa. [Ipumenenne
BOJIOpOAA

29

IlonsTHE O KMCIIOTaX U COJIIX
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30  CmocoOsI mosTydeHust BOJAOPOa B TabOpaTopuu 1 0 0

31 [TpakTrueckas padota Ne 4 o reme «Ilomyuenue u cobupanue 1 0 1
BOJIOPO/1a, U3YUECHUE €TO CBOMCTBY

32  Monspablii 00bE€M ra3oB. 3aKk0oH ABOTaIpo 1 0 0

33 Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA ra3a 10 €ro 1 0 0
M3BECTHOMY KOJIMYECTBY BEILIECTBA MIIK O0BEMY

34 Boruncnenus 005EMOB ra3oB M0 YPaBHEHUIO PEAKIIMH Ha OCHOBE 1 0 0
3aKOHa 00BEMHBIX OTHOIICHUH ra30B

35 dusnueckue 1 XUMHUYECKUE CBOMCTBA BOIBI 0 0

36 CocraB ocHoBanui. [TonsiTHe 00 MHIAUKATOpPAX 0 0

37 Boga kak pactBoputens. HachilieHHbIe 1 HEHACHIIIICHHBIE 1 0 0
pacTtBopbl. MaccoBas 0715l BEIIeCTBa B pacTBOpE

38 [Ipaktuueckas padota Ne 5 o reme «I[IpuroroBieHue pacTBOpoB 1 0 1
C onpeAenEHHON MacCOBOH JT0JIEH pacCTBOPEHHOTO BEIIECTBA»

39 KonTponbnas padota Ne2 mo teme «Kucnopon. Bomnopoa. Boga» 1 0

40 Oxkcupl: cocTaB, KiIacCu(UKaIUs, HOMEHKIATypa 0

41 [TonmyueHne 1 XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1 0 0
aM(pOTEpPHBIX OKCHUJIOB

42 OcHoBaHMs: cOCTaB, KIacCU(pUKALMs, HOMEHKIIAaTypa 1 0 0

43 [TonmyuyeHne U XUMHUYECKUE CBOMCTBA OCHOBAaHUMN 1 0 0

44 Kucnotsl: coctas, kimaccuukanus, HOMEHKIATypa 1 0 0

45 [TosrydeHre M XUMUYECKUE CBOMCTBA KHCIIOT 1 0 0

46 Comnu (cpenHue): HOMEHKIATypa, CIOCOObI MOTyYeHUs, 1 0 0
XMUMHYECKHE CBOWCTBA

[TpakTrueckas padota Ne 6. Permenue sxcrepuMeHTaIbHBIX
47  3amad o TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKHX 1 0 1

COETUHEHUN)
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I'eneTnueckas CBA3b MCXKAY KiJIaCCaMU HCOPTaHUYCCKUX

48 - 1 0 0
COETMHEHUI

49 O06o01IeHre U cuCTeMaTU3alus 3HAaHUN 1 0 0

50 Kontponbnas padota Ne3 o teme "OCHOBHBIE KJIaCChI 1 1 0
HEOPraHWYECKUX COCAMHEHUMN"

51 [TepBbie MOMBITKY KIACCH(PUKAITUU XUMUYECKUX HIIEMEHTOB. 1 0 0
[ToHsITHE O TPYIIIIAX CXOTHBIX JIEMEHTOB

59 [Tepuoanueckuii 3axon u [lepuoanueckas cucteMa XUMHUYECKIX 1 0 0
anemenToB 1. 1. Menaeneena

53 [lepuopl, TpymIIbl, MOATPYIIILI 0 0

94 Crpoenue atoMoB. CocTaB aTOMHBIX siziep. M30Tomsl 0 0

55 CtpoeHue 311eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 1 0 0
[Tepuonuueckoit cucremsl [. . Menneneena

56 XapakTepucTHKa XUMHUIECKOTO DJIEMEHTA 10 €T0 TIOJI0KEHUIO B 1 0 0
ITepnonnueckoii cucreme /1. 1. Menneneesa

57 3nauenue [lepuoanyeckoro 3akoHa /sl pa3BUTHS HAYKU U 1 0 0
npaktuku. J[. . MenaeneeB — y4€Hblil, e1aror U rpakJaHuH

58 | DNeKTpOoOTPHUIATENHFHOCTh AaTOMOB XMMHUECKUX dJIEMEHTOB 1 0 0

59  HoHHas XxuMHYECKas CBS3b 1 0 0

60  KoBaseHTHas moJsipHasi XUMHYECKas CBSI3b 1 0 0

61  KoBaseHTHas HEMONSIpHAsE XUMHYECKAsl CBS3b 1 0 0

62  CreneHb OKUCICHHS 1 0 0

63  OKuCINTENFHO-BOCCTAHOBUTEIILHBIC PEAKIINU 1 0 0

64  Oxucnureny U BOCCTAHOBUTEIH 1 0 0

65 KonTponbnas padora Ne4 no teme «CtpoeHue atoma. 1 1 0

XHUMHUYECKasl CBA3bY
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66  Pesepublil ypok. O000IIEHNE U CUCTEMATH3AIUS 3HAHUI

67  PesepBubiil ypok. O000IICHNE B CHCTEMAaTH3allUs 3HAHUH

68  Pesepsublii ypok. O000IIEHNE U CUCTEMATH3AIUS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

A O O | O

o O | O | o
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ITOYPOYHOE IIVTAHUPOBAHUME
9 KUIIACC

KoanuecTBo 4acoB

Jdara nzydyenus

w/n Tema ypoka Beero Kontpoasnbie IlpakTnuyeckue 9-A 9-b 9-B o-r
padoThbI padoThbI
1 ITepnonnueckuit 3akoH. [lepuonnueckas cucteMa XMMHUYECKUX 1 0 0
anemenToB /I. 1. Menaeneera
5 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB XUMUYECKUX DJIIEMEHTOB 1 0 0
IIEPBBIX TPEX IEPUOIOB
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB 0 0
Buapl XuMHUYECKOH CBA3U U TUIIBI KPUCTAIUIMYECKUX PEIIETOK 0 0
5 KonTponbnas padora Nel no teme «IloBTopenue u yriyGnenue 1 1 0
3HAaHUN OCHOBHBIX Pa3AesioB Kypca 8 Kiiacca»
6 Krnaccudpukanus XuMrUuecKux peakiyii o pa3IuyHbIM Npu3Hakam 1 0 0
2 [TonsiTE 0 CKOPOCTH XUMHUUYECKOMN peakuuu. [lonsaTue o 1 0 0
TOMOTEHHBIX U T€TEPOTE€HHBIX PEAKIIHIX
[TonsiTHe 0 XMMHUECKOM paBHOBECUH. DAKTOPHI, BIUSIONINE HA
8 CKOPOCTh XUMHUYECKOW PEaKIMH U MOJ0KEHUE XUMUYECKOTO 1 0 0
paBHOBeCHUS
9 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH 1 0 0
10 Teopus dneKTpoIuTHYECKO aucconuany. CUIbHBIC U clla0dbie 1 0 0
3JIEKTPOJINTHI. IOHHBIE ypaBHEHUS peakuui
1 XUMHUYECKUE CBOWCTBA KUCIOT U OCHOBAaHUI B CBETE 1 0 0
MPEJICTaBICHU 00 AIEKTPOIUTHIECKON TUCCOITUAIITT
1 XHUMHUYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 1 0 0

BHGKTPOHHTHLIeCKOﬁ JucCcouanmn
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13

[TonsTue o ruaponU3e colien

14

15

[TpakTrueckas padora Ne 1. «Pemenne skciepuMeHTaIbHBIX
3a1a49»

KoHntpoinbHas padota No2 o TeMe «DIeKTpoIuTHISCKas
nucconuanus. XUMHYECKHUe Peakiii B pacTBOPax»

16

OO6m1as xapakTepucTHKa rajJOreHOB. XMMHUUYECKHE CBOMCTBA Ha
npuMepe XJaopa

17

18

Xnoposogopoxa. CoissiHast KMCII0Ta, XMMUYECKHUE CBOUCTBA,
IIOJIyYEHUE, IPUMEHEHUE

[Ipaktuueckas pabora Ne 2 o Teme «Ilomyuenue consHo
KHUCTIOTHI, U3y4YeHHE €€ CBOMCTBY»

21

22

23

Brraucnenuns mmo YPaBHCHHUAM XUMHUYCCKUX peaKHI/If/'I, €CJIN OJUH
U3 PEareHTOB JIaH B U30BITKE

OO6m1as xapakTepucTika 31eMeHToB VIA-rpynmst

AmnoTtponHsle Monupukanuu cepbl. HaxoxaeHue cepsl u eé
COEIMHEHUH B IpUpPOJe. XUMUYECKUE CBONCTBA CEPBI

24

25

CepoBoaopoj, cTpoeHue, pu3ndecKkue U XUMUIECKUE CBOMCTBA

OKCI/II[BI CCPHI. CepHa;I KHUCJ0Ta, (I)I/I3I/I‘IeCKI/Ie 1 XUMHWYCCKHEC
CBOﬁCTBa, IMPUMCHCHUC

26

XUMHYECKUE PEAKIUH, JIKAIUE B OCHOBE MPOMBIILIIEHHOTO
croco0a MoJiy4eHus CepHON KHUCIOThl. XUMUYECKOE 3arpsi3HeHUe
OKPY’KaIOIIeH cpeibl COEAMHEHUSIMU CEPBI

27

28

Brraucnenue MaccoBoi 10 BBIXOAA MPOAYKTA PEAKIUN

OO1m1ast xapakTepucTHKa 31eMeHTOB VA-rpynmnsl. A30T,
pacrpocTpaHeHHe B Ipupoje, GU3ndeckue 1 XMMUYECKHE CBOMCTB

29

AMMHak, ero Gu3nYecKue 1 XUMUIECKUE CBOWCTBA, MOTyYeHNE
U IpUMEHEHNE
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30

[Ipaktuyeckas padora Ne 3 o teme «Ilomydyenue aMmuaxa,
U3Y4YECHHE €r0 CBOUCTBY»

31

32

A3oTHas KUCIOTa, € Pu3nuecKue 1 XMMHUIECKHUEe CBOMCTBA
Hcnonp30Banue HUTPATOB U COJICH aMMOHHMS B KaueCTBE
MHHEPAIbHBIX y100peHnid. XHUMUUECKOe 3arps3HeHNe
OKpY Karolel cpe/ibl COCANHEHUSIMH a30Ta

33

®dochop. Oxcun pocdopa (V) u pochopras kuciora,
bu3ryecKre ¥ XUMUYECKHE CBONCTBA, MOJYYCHHUE

34

35

Ucnonb3oBanne hochaToB B KAUECTBE MUHEPATHHBIX
yI00peHui. 3arps3HeHre PUPOTHON cpebl hocharamu

VYrnepon, pacnpocTpaHeHue B pupoje, pusndeckue u
XUMHYECKHE CBONCTBA

36

Oxcuzpl yraepona, ux (pu3nuecKkue U XUMUYEeCKHEe CBOMCTBA.
DKOJIOTHYECKHE POOIIEMBI, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37

38

VYroapHasg KUciioTa 1 €€ coin

[IpakTuueckas padora Ne 4 mo teme "IlonydeHue yriaekucioro
ra3a. KauectBeHHas peakiys Ha KapOOHaT-HOH"

39

40

[TepBoHavabHBIC TOHATHSA 00 OPTAHMYECKUX BEIIECTBaX KakK O
COEIMHEHUSX yriepoaa

erMHI/Iﬁ 1 €ro COCAMHCHUA

41

[Ipaktruaeckas padbota Ne 5. Perenue axcrepuMeHTaIbHbIX
3a/1a4 1o Teme «BaxxHeillre HeMeTallIbl U UX COCTUHEHUS

42

43

KontponbHas padota Ne3 o teme «Bakneiimme HeMeTamibl 1
UX COCIMHCHUI

OO01mas XxapakTepucTUKa XUMHUYECKIX HJIIEMEHTOB — METaJUIOB.
Merannnueckasi CBA3b U METANIMYECKAs] KPUCTAIINYECKAst
pemiérka. PU3nvecKre CBOMCTBA METAJUIOB
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XHMHYECKUE CBOWCTBA METAIIJIOB. DJIEKTPOXUMUUECKHUM s

44 . 1 0 0
HaAIPSOKEHUH METaJIIOB
O6mue crioco6b! monyueHus: MetayuioB. CriiaBel. BeraucneHus
45 [0 ypaBHEHUSAM XUMUYECKUX PEAKIIHiA, €CII OJUH U3 1 0 0
PEareHTOB COACPKUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAJLIOB 1 0 0
47 I{emo4HbBIC METAJIBI 1 0 0
48 OKCHUJIbI U TUAPOKCUIBI HATPUS U KaJIHS 1 0 0
49 [llemouHO3eMeTbHBIC METAIIIBI — KAJTBIIMK U MarHuu 1 0 0
50 Baxneiiine coenuHEHNS KaJIbLIUA 1 0 0
51 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 0 0
52 JKéctkocTh BOBI M CITOCOOBI €€ YCTpaHeHHS 1 0 0
53 [TpakTuueckas pabota Ne 6 o reme "JKECTKOCTH BOJBI U 1 0 1
METO/Ibl €€ yCTpaHEHHUS"
54 AmoMUHUT 1 0 0
55 AmM@oTepHbIe CBOMCTBA OKCHIAa U TUIPOKCHIA 1 0 0
56 Keneso 1 0 0
57 Oxcwusl, ruapokcu sl u conu sxenesa (1) u xenesa (111) 1 0 0
58 O00011eHne U cCUCTEMaTU3aLNS 3HAHUI 1 0 0
59 [Ipaktuyeckas padora Ne 7. Pemenue skcnepuMeHTaIbHBIX 1 0 1
3a7a4 o teMe «BajxkHelmme MeTaibl ¥ UX COETUHEHU)
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIUN, €CITU OJTUH
50 U3 PEareHTOB JIaH B U30BITKE WU COACPKUT MPUMECH. 1 0 0
Brrurcnenus MaccoBOM 10T BBIXOJIa MMPOIYKTa PEaKIIMU
61 O06o0meHre U cucTeMaTr3aIs 3HaHUH 1 0 0
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KonTtpoapHas padora Ne4 mo teme «BaxkHeiime MeTalIbsl U UX

62 1 1 0
COCTMHECHUS

63 BemiectBa 1 MaTepualibl B MOBCEJHEBHOM JKU3HU UEIOBEKA 0 0

64 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIICH Cpebl 0 0

65 Posib xMuM B pemieHN# SKOJIOTHIECKUX MTPOOIeM 0 0

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 7
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 8 kimacce/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymon U.I"., Cnaakos C.A.,
AxkimonepHoe obmiectBo «M3marensctBo «IIpocBemenue

Ta6JII/I]_IBII HepI/IOI[I/ILIGCKaH CHUCTCMAa XUMHUYCCKHUX 3JICMCHTOB H .

MGHILGJ'IGCBa, Ta6JII/I]_Ia pPaCcTBOPUMOCTH, BJICKTpOXI/IMI/I‘-ICCKI/Iﬁ PO HAIIPSAIKCHUA

MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBCHb. -
Peanuzanus-tpedoBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa30BaHUsL. -

MeTtoauueckoe-niocooue-mist-yanress. pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/

https://www.yaklass.ru/
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