MyHunumnampHoe OI0KeTHOE 00111e00pa30BaTebHOE YUPEKICHUE
«Cpennsist o0eodpaszoBarenbHas mkosa Ne 4 r. CoBeTCKU»
(MBOYCOLII Ne 4 r. Coserckuit)

NPUKA3
«31» aBrycra 2023 roga Ne 571-o0/n

00 yTBepKIeHNN OCHOBHBIX 00pPa30BaTeILHbIX IPOrPaMM
MBOYCOI Ne 4 r. CoBetrckuii Ha 2023-2024 y4eOHblii ro.

B cootBerctBUEM ¢ DenepanbHbiM 3akOHOM OT 29.12.2012 1. Ne 273-®03 «O06 ob6pa3oBaHuU B
Poccuiickoit @enepanuun» (B pex. ot 13.06.2023 r. Ne299), denepanbhblii 3akoH oT 24.09.2022 Ne
371-®3 «O BHecennn u3MmeHeHuidt B DenepanpHblii 3akoH «O0 obOpazoBanuu B Poccuiickoii
Oenepanun» u crathio 1 denepanpHoro 3akona «O0 o0s3aTenbHBIX TpeOoBaHMIX B Poccuiickoit
denepanuny; npukazoM MunuctepcTBa npocsenienusi Poccuiickoit @enepanun ot 18.05.2023 Ne
372 «O06 yrBepxkneHnn (eaeparbHOd 00pa3oBaTENbHONM MPOrpaMMbl HAYaJIBHOTO OOIIETo
oOpaszoBanus» (3apeructpupoBaH B MunucrepctBe HOctumuu Poccmiickoit  denepanuu
12.07.2023 Ne 74229); npukazom MunucrepcrBa mnpocsemienus Poccuiickoit ®denepanuu ot
18.05.2023 Ne 370 «OO0 ytBepkaeHuH ¢eaepanbHOi 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmiero obpaszoBaHus» (3apeructpupoBan B MunucrepcrBe IOctummu Poccuiickoit @eneparuu
12.07.2023 No 74229); mpuxazom MunucrepctBa mnpocBemienus Poccuiickoit ®denepanuu oT
18.05.2023 Ne 371 «OO6 yrBepkaeHuu ¢enepaabHOH 00pa3oBaTEIbHON MPOTPaMMBbI CPEIHETO
obmiero obpaszoBanus» (3apeructpupoBan B MunucrepctBe IOctunmu Poccuiickoit @enepanuu
12.07.2023 Ne 74229); npukazom MunucrtepcrBa mnpocsemienus Poccuiickoit ®denepamuu ot
31.05.2021 Ne 286 (pen. ot 08.11.2022) «O6 yTtBepkaeHuu (enepaabHOr0 TOCyJapCTBEHHOTO
00pa30BaTENBPHOTO CTaHIApTa HAYAIBHOTO OO0IIero oOpa3oBaHUs»; MpHKa3oM MuUHHCTEpCTBA
oOpa3zoBanus u Hayku Poccuiickoit @eneparuu ot 06.10.2009 Ne 373 (pex. ot 11.12.2020 Ne 712)
«O0 yTBepKJICHUH W BBEJACHUU B JCHCTBUE (helIepalIbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJapTa HadaJlbHOro o0Omero oOpa3oBaHUS»; NPUKA30M MUHHCTEPCTBA IMPOCBELICHUS
Poccuiickoit  ®enepauu ot 31.05.2021 Ne 287 «O06 yrBepxkaeHUM (enepaabHOro
rOCyJJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHAapTa OCHOBHOIO OOILIEro oOpa3oBaHUs»; MPHKa30M
MunucrepctBa obpazoBanus u Hayku Poccuiickoii ®enepauuu ot 17.12.2010 Ne 1897 (pen. ot
08.11.2022) «O6 ytBepxkeHHH (eaepaTbHOro rocy1apcTBEHHOIO 00pa3oBaTeIbHOIO CTaHIapTa
OCHOBHOT0 00111ero o0pa3zoBaHusm»; NMpuka3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit
@eneparuu ot 17.05.2012 Ne 413 (pen. ot 12.08.2022) «O06 yrtBepxaeHUH (eaepaabHOro
roCy/1apCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAapTa CpeIHEro oO0Iiero oOpa3oBaHMs»; MPUKA30M
MunucrepctBa npocserienus: Poccuiickoit ®@enepanyu ot 30.09.2022 Ne 874 «OO0 yTBep)kIeHUU
[Topsianka pa3paboTku U yTBepKIeHUS (enepalbHBIX OCHOBHBIX 00I€00pa30BaTEIbHBIX
IIporpaMM»; npukazoM MunucrepcTBa npocsemienust Poccniickoit @enepanuu ot 24.11.2022 Ne
1026 «O6 yrBepxkaeHuU GeaepalbHON adanTUPOBAHHOW OCHOBHOM 00111€00pa3oBaTEIbHOM
IporpamMMbl 00yYaroIUXCS C YMCTBEHHOH OTCTalOCThIO (MHTEUIEKTYaIbHBIMH HApYyLICHUSIMU)Y,
npukazoM MunucrtepcTBa npocsenienust Poccuiickoit @enepanuu ot 24.11.2022 Ne 1023 «O6
YTBEP)KICHUU (PeliepaibHOIl alanTHPOBaHHOM 00pa3oBaTeIbHON MPOrpaMMbl HAUYaIbHOTO OOIIEro
oOpa3oBaHMs i1 OOYYarOIIMXCS C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS»; MPHUKA30M
MunucrepcTtBa npocsenieHus Poccuiickoit @eneparun ot 24.11.2022 Ne 1025 «O6 yTBepkIeHUN
(dbenepaibHONW aTanTHPOBAHHOM 00pa30BaATEIBHONW MPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs
Ui 00y4aroIuXcss ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 3JI0POBbs»; MPUKa30M MUHHUCTEPCTBA
oOpa3zoBanus U Hayku Poccuiickoit @enepannu ot 19.12.2014 Ne 1598 (pen. ot 08.11.2022) «O6
YTBEP)KICHUU (peiepalIbHOr0 TOCyNapCTBEHHOIO 00pa30BaTENIbHOTO CTaHAAapTa HAa4YalbHOTO
oOmiero oOpa3oBaHusi OOYYAOIIMXCSI ¢ OTPAaHUYECHHBIMH BO3MOXXHOCTSIMH 3J0POBBS»; MPUKA30M
MunucrepcTBa o0pa3oBanus U Hayku Poccuiickoit @enepanuu ot 19.12.2014 Ne 1599 (pen. ot
08.11.2022) «O6 yrBepxkacHUN (eaepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHAapTa
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o0pa3oBaHMs 00YJAIOMIUXCS ¢ YMCTBEHHOM OTCTANIOCTBIO (MHTEIUIEKTYabHBIMI HAPYIICHUSIMH )Y,
npuka3zoM MunuctepcTBa npocsenienus Poccuiickoit @eneparuu ot 22.03.2021 Ne 115 (pen. ot
07.10.2022) «O6 ytBepxkaenun Ilopsimka opraHu3allid W OCYIIECTBIICHUS 00pa30BaTEIBHOMN
NEeSTeIbHOCTH TI0 OCHOBHBIM  00II€00pa30BaTEbHBIM  IIpOrpaMMaM - 00pa30BaTeIbHBIM
porpaMMaM HA4YaJbHOTO OOIIEr0, OCHOBHOTO OOIIEro W CpeaHero oOmero oOpa3oBaHU»,
MIPOTOKOJIOM Ttearorudeckoro cosera mkoJibl oT 31.08.2023 r. Nel, mpoTokosioM YmpaBisromiero
coBera MBOYCOLII Ne 4 r. Coserckuit ot 31.08.2023 r. Ne 1 B mensix perjaMeHTanuu y4eOHO-
pocrurareibHou aearenbHoctd B MBOYCOIII Ne4 r. CoBetrckuit

ITPUKA3BIBAIO:

1. VYrtBepauth:

1.1. OcHoBHyYW0 00pa3oBaTeIbHYI0 NPOrpaMMy HadaJIbHOTO OOIIEro oOpa3oBaHUS
MBOVYCOMUI Ne 4 r. Coserckuii. ([Tpunoxenue 1)

1.2. OcHoOBHYW0 00pa3oBaTeIbHYI0 NPOrpaMMy HadaJbHOTO OOIIEro oOpa3oBaHUS
MBOVYCOII Ne 4 r. Coserckuii. ([Tpunoxenue 2)

1.3. OcHoBHy0 0011€00pa30BaTENbHYI0 MPOTPAMMY OCHOBHOIO OOIIEro oOpa3oBaHUs
MBOVYCOMUI Ne 4 r. Coerckuii. (ITpunoxenue 3)

1.4. OcHoBHyIO 0011€00pa30BaTENbHYI0 MPOTPAMMY OCHOBHOIO OOIIEro oOpa3oBaHUS
MBOVYCOMUI Ne 4 r. Coserckuii. (ITpunoxenue 4)

1.5. OcHoBHyIO 00pa3oBaTeNbHYIO MPOrpaMMy CpeaHero oOmero oOpa3oBaHUs
MBOVYCOII Ne 4 r. Coserckuid. (ITIpunoxenue 5)

1.6. ApanTupoBaHHYIO OCHOBHYIO OOIIEO0pa30BaTEIbHYI0 MPOrpaMMy HadalbHOTO
obmero oOpa3zoBaHusi Ui ciHa0oBUASIIMX —oOydwarommxcs (Bapuant 4.2.).
(ITpunoxenwue 6)

1.7. ApantupoBaHHYIO OCHOBHYIO OO0IICOOpa30BaTECIbHYIO MPOrPaMMYy HAYaJIBLHOTO
obmiero obOpazoBaHusi s OOYYAIOIIMUXCS C 3aJEP>KKOH MCHUXUYECKOTO DPa3BUTHUS
(Bapmanr 7.1., Bapuant 7.2.) (Ilpunoxenue 7)

1.8. ApanTupoBaHHYIO OCHOBHYIO OOIIEO00pa30BaTENbHYI0 MPOrpaMMy HadalbHOTO
oOuiero oOpa3zoBaHuUs JUIsl OOydYarOIIMXCS JUIsl OOYYaroIIMXCS C paccTpOMCTBaMU
aytuctrdeckoro crekrpa (Bapuant 8.2.) (IIpunoxenue 8)

1.9. ApanTtupoBaHHYIO OCHOBHYIO OOIIEOOpa30BaTEIbHYIO MPOrpaMMy HadaJlbHOTO
obmero oOpa3oBaHus s OOy4arOIIMXCsl C HApYIIEHUEM OINOPHO-JBUTATEILHOTO
anmapara ¢ JIETKOM yMCTBEHHON OTCTaJIOCThIO (MHTEIUIEKTYaJlbHBIMU HapyIICHUSIMH)
(Bapuanr 6.3.) (ITIpunoxenwue 9)

1.10. AganTHpoBaHHYIO OCHOBHYIO OOIICO0pa30BaTEIbHYI0 MPOrPaMMy HaYdaJIbHOTO
obmero oOpa3oBaHMs [UIs OOYy4arOIIMXCSl € PACCTPOMCTBaMHU ayTHCTUYECKOTO
CIEKTpa C JIETKOM YMCTBEHHOW OTCTAJIOCTBIO (MHTEIIEKTYaJbHBIMU HapyIICHUSIMH)
(Bapuanr 8.3.) (ITpunoxenne 10)

1.11. AnanTupoBaHHYIO OCHOBHYIO 0O0III€00pa3oBaTEIbHYI0 MPOrpaMMy HAYaJIbHOTO
obmiero oOpa3oBaHusl sl OOy4arOIIMXCSl C HApYIIEHUEM OIOPHO-JBUTATEILHOTO
anmapata ¢ YMEpPEHHOM, TsDKeNIOoH, TIyOoKoH YMCTBEHHOH  OTCTAJIOCTBIO
(uHTEeIIeKTYaIbHBIMU HapymienusMu ), TMHP (Bapuant 6.4.) (ITpunoxenue 11)

1.12. ApanTHpOBaHHYIO OCHOBHYIO OOIICO0pa30BaTEIBHYI0 MPOrpaMMy HadaJlbHOTO
obmero oOpa3zoBaHHs [UIg OOy4alOIIMXCS C PACCTPOMCTBAMHU ayTHCTUYECKOTO
CHeKTpa C YyMEpPEHHOW, TsKeloM, TIIIyOoKoi YMCTBEHHOM  OTCTaJOCThIO
(uHTEIIeKTYaIbHBIMU HapyiieHusMu ), TMHP (Bapuant 8.4.) (ITpunoxenue 12)

1.13. AjanTHpOBaHHYI0 OCHOBHYIO 00IIe00pa3oBaTeIbHYI0 IMPOTPaMMy  OCHOBHOTO
obmiero obOpa3oBaHus Ul OOy4arOIIMXCS C 3aJEPKKOW TCUXMUYECKOTO Pa3BUTHUS
(BapuanT 7). (I[Tpunoxenue 13)



1.14. AnanTupoBaHHYI0O OCHOBHYIO 0O0IIe00pa3oBaTeIbHYI0 NPOrpaMMy OOpa3OBaHHS
oOyyarolmuxcsi C JIETKOM YMCTBEHHOM  OTCTaJOCThbIO  (MHTEJUIEKTYaJIbHBIMU
Hapyuienusimu) (Bapuat 1) (Ipunnoxenune 14)

1.15. AnanTupoBaHHYIO OCHOBHYIO 00IIe00pa30BaTelbHYI0 TMPOrpaMMy OOpa3oBaHUS
Oo0ydaromuxcsi C YMEPEHHOH, TSKeNol, TIyOOKOH YMCTBEHHOHW OTCTalIOCTBIO
(MHTEJUIEKTYalbHBIMU ~ HApYLIEHUSIMHU),  TSDKEIBIMMU U MHOXXECTBEHHBIMH
HapyuieHusiMu pa3Butus (Bapuant 2) (Ipunoxenue 15)

2. KonTpo:s 3a ucnoaHEeHHEM JJTaHHOTO IPUKa3a OCTaBIISIO 33 COOOM.

Hupektop MBOYCOII Ne 4 r. CoBeTckuit E.A Ky3pmuna
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MBOYCOII Ne 4 r. CoBerckuii
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MNOACHUTEJBHASA 3AIINCKA

[TporpammMa 1o XMMHUHU Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTILIUU MPENoaBaHus Y4eOHOTrO MpeaMera
«Xumus» B 00pazoBaTeNbHbIX oprann3anusix Poccuiickoit dexepanuu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPXKAHUE, IPEIyCMATPUBAET paclpeesieHUe ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
U KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO IOCJIE€I0BATENbHOCTh
W3YYCHUS XUMHUU C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, TOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YpOBHE 1eNeil W3ydYeHHs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPECTaBICHUN O MAaTEPUATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (DOPMUpPYEMbIE XUMHEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O TYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, MUIEBOM U AKOJIOTUYECKOM 0€3011acHOCTH, MPOOJIEM 3ApaBOOXPaHEHHUSL.

N3ydenune xumun:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH s caMopa3BUTHUS U (OPMHUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOIN TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATeIbHOCTH, OSKCIEPUMEHTAIBbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKWU3HHU, TaK U B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJSETCSI OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroInXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYecKoe oOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHHWU XUMHUHU 00ECNEeUMBAIOTCS CHEIU(PUKON colepsKaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TEJarorHuyeckd aJalnTUPOBAaHHBIM OTpakKeHHUEM
0a30BOM HAyKW XMMUU Ha OMPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumMuum Ha ypoBHE OCHOBHOIrO 0011ero o0pa3oBaHUs OPUEHTHPOBAH HAa OCBOEHHE
00y4JarOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHHMYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUM OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa K e€ uszydeHuro. CopeprkaHue CKIAAbIBAECTCS W3 CHUCTEMBI MOHATHM O XMMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUYECKUX IIPECTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyUYEHUS U3y4aeMbIX BEIICCTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKON COCTAaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPHUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAayYHOMY 3HaHHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuu
MPOUCXOAUT C TPUBJICUCHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1acTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON NEATEIILHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, f3blKa HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW M HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJIbHON U y4yeOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUH MpPaBUil OE30MaCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
PUOOPETHN TaKKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY TPUHATUIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(GbOopMUPYIOIITUM MOTUBALIMIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUMU;

— obecrieueHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHCS OIIbITa
pa3HOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIIHH ), UMEIOIINX YHUBEPCATBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATCILHOCTH;

— ¢popmupoBanue o6mIel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHATh M OLIGHWBATH SBIICHUS OKPYXKAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
ITOBCETHEBHOM KU3HH U TPYJIOBOU NEATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpenpbl;

— pa3BUTHE MOTUBAIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO i CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YuCIIO YacoB, OTBEACHHBIX I M3yYCHHUS XMMHHM Ha YPOBHE OCHOBHOTO OOIIErO
oOpa3oBanus, coctaisieT 136 gacos: B 8 kinacce — 68 yacos (2 gaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMUM B KM3HM 4YelIOBEKa. XMMHsS B CUCTeMe HayK. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

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

Xumuyeckass Qpopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COETMHEHUU.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, Macchl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenlecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHUM.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XuMuueckue ypaBHeHHs. Kinaccudukamnus XUMUYeCKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYJ0M, MpaBWiIaMu paboThl B jJaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM OO0OpPYIOBAaHUEM, M3yYEHHE U OMHCAaHHE (U3MUYECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICICTBIE MeJla C KMCIOTOMN) SBJIEHUH, HaOII0AeHNE
W ONHCAaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Meau (), uzydenme cmocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON COJM, HAONIOJCHHEe W ONHCAHUE
pEe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHuE
MoIesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKUX BElIECTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NMPOCTOE BELIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxkcunpl. Ilpumenenue xucnopoga. CrnocoObl MMONydeHHs KUCIOpoJa B Jlabopatopuu U
pOMBINUIEHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alIoTporHas MOAM(PUKAIUS
KHCIIOpO/a.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
OHAOTEPMUYECKHE peakuuu. TOoImauBO: yroib M MeTaH. 3arps3HEHHE BO3yXa, YCHIIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoaa B IPUPOE,
dbuznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Moutsipabiii 00bEM Ta30B. Pacy€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BelecTB B Boje. MaccoBasi [0Sl BellecTBa B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B MPUPOJE U B JKU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yrorue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoseoOpa3yrone. HomeHkiarypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. @uzndeckue U XUMHUECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnueckas CBA3b MEXIYy KJIACCAMH HEOPTAaHUYECKUX COECITMHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS W MpEKpallleHus ropeHus (moxapa), O3HAaKOMIIEHUE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEOMATEPUAIIOB), HAOIIOACHHE 00pa3lOB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKuHuii HEUTpalIu3aluu, NOJIYYEHHE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMH4YeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yroT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOrO 3JIEMEHTAa MO €ro IOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBS3b. KoBanentnas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX AJIeMEHTOB. MloHHAas! CBSI3b.

Crenenp  okucneHusi. OKHCIUTENbHO--BOCCTAHOBHUTENbHBIE  peakuuu. IIpomeccsl
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
[IMHKa C PacTBOpaMHU KHUCJIOT U IEJI0Yel, MPOBEIECHUE OIBITOB, WILIIOCTPUPYIOUIUX MPUMEPDI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpeHre, PEaKuy Pa3ioKEeHHs], COSTUHEHU).

Mesxicnpeomemmuuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XUMUHU B § KJIacce OCYIIECTBISETCS
Yyepe3 HCIIOJIIb30BAaHME KakK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHH,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO--HAy4YHBIC TOHSATHS: HAYYHBIH (DAKT, THIIOTE3a, TCOPHS, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJI, HN30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BewecTBo M XMMHUYECKas peaKkuus

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucremMa XuUMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NIEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAVWHEHHH B COOTBETCTBHM C
MTOJIOXKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKON CBA3H. THUNBI KPUCTAIIMYECKHUX PEMIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTANIMYECKOW PEMIETKM M BHJA XUMHYECKOH
CBS3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHWYECKHX COEIWHEHHMM, I€HEeTUYeCcKas
CBS3b HEOPTraHUYECKUX BELIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(hdexTy, Mo H3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacTHIO KaTanuzaropa). DK30- U
SHJOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTue 0 cxopoctu XuMHUUeckoi peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [loHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. Ilonsatue o



karanuse. llomarme o XxumuueckoM paBHOBecHH. DakTOpbI, BIMAIOIIAE HAa CKOPOCTh
XUMHUUYECKON pPEeaKIMU U TI0JI0KEHNUE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, SJICKTPOHHBIA OanaHC OKUCIUTEIHHO-
BOCCTAHOBUTENBHON peakuuu. CoCTaBlIeHWE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaKuMii ¢ UCII0JIb30BaHUEM METO/1a JIEKTPOHHOr0 OaslaHca.

Teopust 3NEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pPa3jIMYHbIMM BHJAMHU XHMHUYECKOH CBS3U.
Crenens quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakiun moHHoro oomeHa. YclioBHsI IPOTEKaHUS peaklMii MOHHOIO OOMEeHa, MOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpeJCTaBICHUNH 00 3JIEKTPOTUTHUYECKOW auccoluanuu. KadecTBEHHbIE peakiuyd Ha HWOHBI
[TonsiTvie 0 TUAPONIN3E CONIEH.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUU OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpoOLEcca AUCCOLMALUN
KHUCJIOT, ILIEeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MAaTEpUaNIOB), IPOBEJIECHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKaHUS peakiuii MOHHOro oOMeHa (oOpasoBaHue
ocajika, BbIAEJICHME Tra3a, 0Opa3oBaHME BOJbI), OINbBITOB, WIIOCTPUPYIOIUX [PUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIX pEakUUil (FOpeHue, peakluu pa3jokKeHUs, COEAUHEHUs),
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C IOMOIIbIO KAa4eCTBEHHBIX peakUUid Ha HOHBI,
pelIeHre IKCIIePUMEHTaIbHBIX 3a/1a4.

HemeTauibl 1 MX cOeIHHEHHA

OOmast xapakTepucTuka TajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue U (u3MUEecKHe CBOICTBa IMPOCTHIX BEIIECTB — TraJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOEHCTBHE C MeTaulaM{, HEeMeTallaMu,
menoyamu). XmopoBogopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4eHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/a Ha OPraHU3M 4elloBeKa. BaykHelmme XiI0puabl
U X HaXO0XJIEHUE B IPUPO/IE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (u3NyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHBIE MOJAM(PHUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KHUCJIOT M crenuduueckue). XUMHYECKUEe pPeaklluu,
Jekallue B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucnoTel. I[lpumenenue
cepHol kucioTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peakius Ha cyiabdar-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OO6miass xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHCICHHs. A30T, pacHpoCTpaHEHHWE B HpUpoie, (QU3UUEecKue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYeCKHUe
CBOWCTBA, MoytyueHue u npumenenue. Conu aMMoOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaknys Ha MOHBI aMMOHHS. A30THas KHUCIIOTA, €€ IMOJIyYEHUE,



du3nveckue W XHMMHYECKHE CBOMCTBa (0OIIME KaK TPENCTAaBUTENs Kilacca KHCIOT |
cneuuduyeckne). Mcnoiap3oBaHWE HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAbHBIX
yno0peHuil. XuMHU4YECKOe 3arpsisHEHUE OKPYXKaloleh cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docdopa, puznueckue u xumuaeckue cpoiictBa. Okcuna dochopa (V) u docdhopnas KucioTa,
¢u3nueckue M XUMHYECKHE CBOWCTBa, monydeHue. Vcnosap3zoBanue ¢ochaToB B KauecTBE
MUHEPAIbHBIX YI00PEHHA.

OO6mas xapakrepucthka 3jeMeHTOB I[VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHHUA. YTJEepo/l, aJUIOTPOIIHbIe MOIU(UKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMH4ecKue cBoiicta. Axcop6omus. Kpyropopot yriepoaa B mpupoe.
Oxcuapl yraepona, ux GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBIL,
MOJyuYeHUE U MPUMEHEHHE. DKOJIOTHYecKue MpobieMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTEe3a TII00aIbHOTO MOTEIUIeHHUS KJIMMara, MapHUKOBBIM 3QQeKkT. YroibHas KHCIOTa U e
CoNM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ kKapOOHaTOB B OBITY, MEIWIIMHE,
MIPOMBIIIJICHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEUIECTBaX KaK O COCAMHEHMSIX YIiepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, ATaHOJ, IJIMIEpPUH, YyKCycHas Kkuciora). llpuponnsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTH HX TNepepaboTKu
(OeH3uH), uX poJyib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE 0 OMOJOTrNYEeCKH BaKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBojJax — W HMX pOJM B KHU3HU 4YeJNOBeKa. MarepualbHOE EIHUHCTBO
OpraHMYECKUX U HEOPraHMUECKUX COCIUHEHUM.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenunenus kpemHuss B mnpupone. OOmme mnpenacrasieHus o0 okcuae kpemHus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEeHT, OeToH, jxene300eToH. I[IpoGiemsl
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MATEPUAIIOB B TOBCEIHEBHOM JKHU3HMU.

Xumuueckuii IKCnepumenm:

u3ydeHne oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPUA-UOHBI U HAONIOACHUE MPHU3HAKOB MX MPOTEKAHWUSI, OIBITHI,
oTpaxaromue (U3NYeCKue U XMMUYECKHE CBOMCTBA TajOr€HOB UM MX COEIUHEHHH (BO3MOXKHO
UCIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJICHHE ¢ o0pa3namu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB), HAOMIOJEHHWE TMporecca OOyriaMBaHUS  caxapa TIMOJa  JCHCTBHUEM
KOHIEHTPUPOBAHHON CEPHOI KHCIOTHI, U3yYeHHE XMMUYECKUX CBOWCTB pa30aBIICHHON CEpHOI
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyiab(paT-nOH M HaOIIOJeHHE NMpU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MOYKHO HCIIOJI30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U (PochOpHBIX ynoOpeHui,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX peakluid Ha HOH aMMOHUs U Qocdar-nOH U U3YYEHHE NPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON A30THOM KHCIOTHI C MeIbl0 (BO3MOXHO
HCIIOJIb30BaHUE BUJECOMATEPHUANIOB), U3YUYEHHE MOJENIeld KpUCTANIMYECKUX PEemIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIIEM M yCTPOICTBOM MPOTHBOra3a, MojyuyeHue, coOupanue, paclo3HaBaHue
U M3y4YCHHE CBOMCTB YIJIEKMCIIOTO ra3a, NMPOBEICHHWE KAYEeCTBEHHBIX pEaKlUWi Ha KapOoHAT U
CHWJIMKAT-UOHbl U H3y4YEHHE TMPU3HAKOB MX MPOTEKAaHUS, O3HAKOMJIEHHE C MPOIyKIHeH



CUJIMKATHOM MPOMBIIIEHHOCTH, PEUICHUE SKCIEPUMEHTANBHBIX 3a1ad 1o TeMe «BaxHelmme
HEMETAJUIBl U UX COEIUHEHUS.

MeTanjibl M UX COCAUHEHUS

OO0mass xapakTepUCTHUKAa XHMHUYECKHUX OJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB /1. 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTaioB. MeTtajuyeckass CBsI3b M METaNIMYecKas KpHUCTaUInYecKas
pemi€Tka. DIEKTPOXUMHUYECKUN psifl HampsbDKeHUH MeTaioB. Du3MuecKue U XUMHUYECKHe
cBoiictBa MetayioB. OOmmMe cnocoObl MoxydeHuss MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uH. CIuiaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilenounble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil cuCcTeEMEe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUAB HaTpusl U Kamius. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COECMHECHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJoxkeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpoe€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoje. Pusnueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanbuus. Baxkneilmme coeanHeHUs
KaIbIUs (OKCH, TUAPOKCU, COJN). JKECTKOCT BOJIBI U CITOCOOBI €€ YCTpaHCHUSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHto [ U.
MenpeneeBa, CTpOEHHUE aTOMa, HaxoXJeHue B npupoae. Ouznyeckue U XUMUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMHHHSL.

Kenezo: mnomoxenue B Ilepuonnueckod cucremMe XumMudyeckux a3nemeHtoB J[. H.
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJIE€HHE B npupoze. Ouznyeckne U XUMUYECKUE CBOMCTBA
xkene3a. Okcupnsl, Tuapokeuasl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
MIOJIyYEHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE C O00pa3laMM METalIOB M CIJIaBOB, HUX (U3NYECKUMHU CBOMCTBAMH,
M3YYEHHE PE3YIbTAaTOB KOPPO3UH METAIIOB (BO3MOXHO HCIIOJNB30BAHHME BHIEOMATEPHUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbI[Us U HATPHUS C BOJOM (BO3MOYKHO UCTOJIb30BaHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs 3JKee3a B
KHUCTIOoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEAKIIMii Ha MOHBI: MarHUs, KaJbIlUs, allOMUHUS, LMHKA, *kene3a (II) u xenesza
(IIT), memgu (II), HaGmroieHNE W OMKCAHUE MPOLIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
KaJusl U KaJbliig (BO3MOXKHO HCIIOJIb30BaHHME BHAEOMATEPUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOICTB T'HJIPOKCHAA ATFOMUHMS U TUAPOKCUA [IMHKA, PEIIEHNE YKCIEPUMEHTAIBHBIX 33734 10
TeMe «BaKHEeHUIIME METaIJIbl U UX COCTUHEHUS.

XuMus M OKpyxKamouas cpeia

BemectBa u Marepuansl B TOBCEHEBHOM KU3HU YeJIOBEKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XHWMHUYECKHX peaknuii B ObiTy. IlepBas moMomp NpW XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas A0MyCcTUMas KOHIEHTpaLs
BeniecTs, gainee — [1/1K). Ponp Xxumuu B pemieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3IoB MaTepHaIOB (CTEKIIO, CIIJIaBbI METAJLIOB, TOJIMMEPHBIC MAaTEPUATIbI).

Mesxicnpeomemmuuie ceasu



Peanu3anus MEeXNPEIMETHBIX CBSA3CH MPU U3yYCHUH XHUMHUH B 9 KJIacce OCYIIECTBISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHI,
ABJIAIOIINUXCA CUCTEMHBIMU JJIS1 OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O HUKJIA.

OO1Me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4YHbIH (aKT, TUIOTE3a, 3aKOH, TEOpH,
aHaJ M3,  CHHTE3,  KiIacCUpHKAUWsA,  MEPUOAMYHOCTb,  HAOJIOJCHHE,  SKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, MTAPHUKOBBINA 3P(PEKT, TEXHOTOTHSI, MATEPHAIIBI.

®dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIHWJ, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOIAHUKH, IOJYIIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSHHE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMYECKAs pEHIETKA, CIUIaBbl, (U3MYCCKHE BEIMYHMHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpCHHS,
MHKPO3JIEMEHTBI, MAKPOJIEMEHTHI, TUTATCIILHBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IOPOJIBI, IIOJC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE PE3yIbTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO OOIIET0 OO0pa3oBaHUS
JOCTUTAIOTCS B XOJIc OOYYCHUsSI XMMUHU B €JUHCTBE YUEOHOM M BOCITUTATEIBHOM JICATEIILHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMA W  JyXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B OGH.IGCTBC npaBujiaMM U HOpMaMu NOBCIACHUA U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3ANN 00yIarOIIUXCS.

JIMYHOCTHBIE PpE3yNbTAThl OTPAXKAKT T'OTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW TIO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JCSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUA:

IICHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HACJIC/INIO0, TIOHUMAHMs 3HAYCHUsS XMMHUYCCKOH HAYKH B JKU3HHM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOU WH(pOpPMAIMEH O TEPEIOBBIX TOCTHIKEHUSX U OTKPBITHSIX
MHUPOBON U OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoicTBe
MUpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIUTAHUS:

MNpEaACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUII B
KOJIJICKTHUBE, KOMMYHI/IKaTI/IBHOﬁ KOMIICTCHTHOCTHU B O6H_I€CTB€HHO HOHC3HOﬁ,
yueOHO-UCCIeIOBATENIbCKOM, TBOPUECKONM U JAPYrUX BUAAX AEATEIbHOCTH, TOTOBHOCTU K
pa3zHoo0pa3HON COBMECTHOM JESATENbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a]1a4,
BBITIOJTHCHHUHU XWUMHWYCCKUX OKCIICPUMCHTOB, CO3AaHUHN yT-Ie6HI)IX IMPOCKTOB, CTPEMIICHUA K
B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOIIW B MPOLECCE 3TOU y‘-Ie6HOI>i JACATCIIbHOCTH, TOTOBHOCTHU
OLCHUBATH CcBOE MOBCACHUC W IIOCTYIIKH CBOUX TOBapHIHeﬁ C TMO3WIMKU HPABCTBCHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIECTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYCCKUE  TPEJCTABJICHUS O  BEMIECTBE M  XHMHYECKOM  pPEaKIIHH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKH WU COCTABIAIOI(ME OCHOBY LIS
MOHMMAHUA  CYHNIHOCTH HAYYHOW KapTUHBI MHpa, MPEICTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS3SX YENOBEKa ¢ MPUPOTHON Cpeoi, 0 ponu
XHWMHHU B ITIO3BHAHUHU 3TUX SaKOHOMepHOCTeﬁ;

MMO3HAaBAaTCJIbHBIC MOTHWUBBI, HAIIPABJICHHBIC Ha II0JIYYCHHE HOBBIX 3HAaHUH 10 XUMHU,
HEeoOXoauMBbIe Il OOBSCHEHUS HaONIOaeMbIX TMPOIECCOB U SIBICHUN, MMO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIhCKOM KYIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEpaTypod, NOCTYMHBIMU TEXHHUYECKHUMH CPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyUEHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHOW U HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJIEHHOCTH U YPOBHs 00y4YEeHHUs B lajbHeHIeM;

4) popMHUPOBAHUS KYJIbTYPBI 3/10POBbSI:

OCO3HAHUC HCHHOCTU JKU3HHU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCMY 30pPOBLIO,
YCTAaHOBKH Ha 3J0pOBBI 00pa3 JKW3HHM, OCO3HAHUE MOCIEACTBUA W HEMPHUAITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
JKU3HU,

5) Tpy10BOT0 BOCTIMTAHMS:

HWHTEpEC K MPAKTUYECKOMY U3YUYEHHUI0 Ipodeccrii U Tpyia pa3IMyHOTO poja, YBOKCHHE K
TPyy W pe3yJabTaTaM TPYAOBOW JEITCIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMCHCHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENTHON MpOo(eCCHOHAILHON NEATeIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHLCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIO/ICHUS TIPaBUiI OE30MaCHOTO MOBEICHUS TIPH paboTe ¢ BEIIECTBAMHU,
a TAKXXE B CI/ITyaIII/IﬂX, yrpomamnmx 3IlOpOBI)IO 1 )KU3HHU JIIOIIGI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPYKAIOIIEeH MPUPOJAHON CPEOid, /IS MOBBIIIEHUS YPOBHS 9KOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
HOCpGI{CTBOM METOAOB XHMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/ISI pYKOBOIlCTBOBaTI)Cﬂ UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B COCTaBC MCTaHpeIIMCTHBIX p€3y.HI>TaTOB BBIACISAKOT 3HAYUMBIC IJI q)OpMHpOBaHI/Iﬂ
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TJIAHHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM NesSTEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

ba3oBble JloruyecKue aeiicTBHs:

YMCHI/ISI HUCIIOJIB30BATh HpI/IéMI)I JIOTHYECCKOT'O MBIIIIICHUA HpI/I OCBOCHHNHN 3HaHPII>iI
pacKpbIBaTh CMBICH XHUMHUYECKHX TMOHSATHHA (BBIACNATh MX XapakTEpHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJs1 O0BICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJ'II/IBaTB HpI/I‘-II/IHHO-CJ'IeHCTBeHHBIe CBA3HU
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUYECKUE PACCYKIeHUS (MHAYKTUBHEIE, IEAYKTUBHBIE,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, IpPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TPU pElIeHuHd Yy4eOHO-
ITIO3HABATCIIBbHBIX 3aaad, C y‘-IéTOM 9TUX MOACJIIBHBIX Hpe}ICTaBJ'IeHI/Iﬁ BBIABJIIATH nu
XapaKTEepU30BaTh CYIIECTBCHHBIC MPU3HAKA H3YYaeMbIX OOBEKTOB — XMUMHUYECKHX BEIIECTB H
XUMHUYCCKUX peaKHHﬁ, BBISABIIATH OGH.[PIC 3aKOHOMepHOCTI/I, HpI/I‘II/IHHO-CHe,Z[CTBCHHBIC CBiA3U U
HpOTI/IBOpe‘II/ISI B I/I3y‘-IaeMI>IX HpOHCCC&X U SIBJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTaBJICHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JI0OM IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUJIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3INdHble METOJIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHGOpPMAIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIa/IEHUE KYJIbTYpOi aKTUBHOTO HMCIIOJIBb30BAHMS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarolel NpUpOAHON CPEIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUs 3aJaBaTh BOIpPOCH (B Xoie auanora M (WIM) JAUCKYCCUH) TIO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
M THCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALHUI0 pPE3YJbTaTOB BBINOIHEHUS XUMUYECKOIO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JEATENbHOCTH MPHU PEIIeHHMM BO3HHUKAIOIIUX MpoOJieM Ha OCHOBE Ydéra
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee H(PQeKTUBHbIE CHOCOOBI pelIeHHs Yy4yeOHbIX U [O3HABaTENIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUI IpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX M PEaKIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1€y,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronMMucs HaydHbIe 3HAHUS, YMEHHS H CIIOCOOBI JCHCTBUM, crernuduyueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI», BHUAbBI ACATCIIBHOCTHU IIO Honyqumo HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOydeHus B 8 KJjacce mpeaMeTHBIC pe3yibTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpakaTh C(HOPMHUPOBAHHOCTD Y OO YUAIOIIUXCSI YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHas M MOJIEKyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKast peakius, Kiaccupukamus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MEeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, UOH, KaTMOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCTIOJIB30BAaTh XUMHYECKYI0O CHUMBOJIMKY JJISi COCTaBICHHS (OpPMYyJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTpeNieIEHHOMY KJIacCy COeIMHEHMH 1o ¢opMmynaM, BHJI XHUMHYECKOM CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona [. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucrteMe, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas moxrpynna (b-rpynma)», Manble U OonblIMe NEPHOAbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemenToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMMHUYECKHX DJIEMEHTOB (COoCTaB M 3apsja  sapa, oOIiee 4YHCIO 3JIEKTPOHOB H
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOICTBAa BEILIECTB pPa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX IIPEBPALLICHUI B pa3JIMYHBIX YCIOBUSX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEILHON AEATENIHHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3AlNI0, KJIACCU(UKAIINIO, BBIIBICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM,
€CTECTBEHHO-HAYYHbIE METOJbl  IO3HAHUsA —  HaOIwAeHuE, U3MEpEHHUE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOJAA M KHCIOPOJAa), MPHUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (J1TakMyc, peHoadTalenH, METUIIOPAHXK U JpyTue).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
' XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMUYecKas CBS3b. Bu6 LIOK
nOJIMOTEeKA
3.2 o - 8 1
KHCHITEIRHO https://m.eds00.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIIUU
bubnunoreka LIOK
4 1
TOTO O Py > https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
[TPOT'PAMME
9 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne n/n HanmenoBaHue pa3jeiioB 4 TeM (uudposrbie)
) NMPOrpaMmblI Bcero Kontpoabneie | Ipaxruyeckue o0pa3oBaTejibHbIE
padoTsbI padoThI pecypebi
Pa3pnen 1. BemecTBO 1 XMMHU4YeCKHe PeaKIUH
11 [ToBTOpeHue U yriydieHrne 3HaHui 5 bubmuorexa [IOK
' OCHOBHBIX Pa3ziesioB Kypca 8 Kiiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
1.3 DNEKTPOIUTHYECKAs JUCCOLUAIIHS. 8 1 1 bu6muoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMHUYECKUE PEAKIIUU B PACTBOPAX

https://m.edsoo0.ru/7f41a636

Wroro no pazueny 17
Pa3gen 2. HeMeTa/JILI M X CO€IHHEHUS
51 OO6m1as XxapakTepucTUKa XUMHUYECKUX 4 bubnmnoreka HOK
' snementoB VIIA-rpymisl. [anorens https://m.edso0.ru/7f41a636
OO01mas XapaKTepUCTHKA XUMHUYECKUX
2.2 3neMeHTOB VIA-rpynmel. Cepa u eé 6 bubnnorexa [JOK
' PYIIBL- 2-€P https://m.edso00.ru/7f41a636
COEUHEHUS
OO01as XxapakTepUCTUKA XUMUUYECKHUX
2.3 3neﬁeHT01§) VA-I: bl A30T, pocdop u ux 7 bubmmorexa [JOK
' Py ' ’ p https://m.edso00.ru/7f41a636
COEIHEHUS
O01asg xapakTeprUCTUKa XUMUYECKAX
2.4 3neﬁeHT01§) IVAI-)r Bl YTIepoa U 8 bubmorexa HIOK
' . PYHIBL pos https://m.edso00.ru/7f41a636
KPEMHHUU ¥ UX COCTUHCHUS
Hroro mo pazueny 25
Pa3znea 3. Mera/iibl M X COeIUHEHHS
. bubmuoreka [IOK
31 Obmwe cBoiicTBa MeTaIOB 4 https://m.edsoo.ru/7f41a636
bubmmoteka IIOK
3.2 B i 16
AKHEHIINE METAJUIBI U UX COCIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znea 4. Xumus U OKpyskamomas cpeaa
4.1 BerrecTBa 1 MaTepualinl B )KU3HU YEJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso00.ru/7f41a636
Hroro mo pazneny 3



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

Pe3epBHOE Bpemst

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

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosanyectBo yacos
Ne Tema ypoxa Konrpoas  IIpakTtuuyec
n/n Bcero HbIE KHe
padoThI padoTsbI
IIpenmer xumuun. Ponp XxuMuu B KU3HU YesloBeKa. Tena U BenecTa
[TonsiTHE O METO/1aX TO3HAHUS B XUMHUH
3 [Ipaktuueckast padora Ne 1 «IIpaBuiia paboTsl B 1aOOpaTOPUH U IPUEMBI 1 1
oOpaitieHus ¢ 1abopaTOPHBIM 000PYIOBAHUEM
4 CriocoOwbI pa3aeneHus cMeceit 1
5 [Tpaktuyeckas padora Ne 2 «Pa3nenenue cMmeceil (Ha nmpuMepe OUUCTKU 1 1
HOBAPEHHOI cOJn)»
6 ATOMBI U MOJIEKYJIBI 1
7 XUMHUUECKUE 3JIEMEHTHI. 3HaKU (CUMBOJIb) XUMHUECKUX AJIEMEHTOB 1
8 [IpocTeie U ciIOXKHBIC BEMIECTBA 1
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1
10 3aKOH MOCTOSIHCTBA COCTaBa BElIeCTB. XuMudeckas popmyina. BaaeHTHOCTh 1
aTOMOB XMMHMUYECKHX JIEMEHTOB
11 OtHocuTenbHasg atToMHast Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs Macca 1
12 MaccoBast 10711 XMMHYECKOI'0 JIEMEHTA B COEAMHEHUH 1
13 KonugectBo BemectBa. Monbs. MosnsipHas Macca 1
14 dusnyuecKkue U XMMUYEeCKHe SBICHUA. XUMUYeCKas peaklus 1
15 [Ipu3Haky ¥ ycaoBUs NPOTEKAHUS XUMUYECKUX PEaKIUN 1
16 3aKOH COXpaHEHMsI MACChl BEILIECTB. XMMHYECKUE YPAaBHEHNUS 1
17 Brruncnenus Koau4ecTBa, MacChl BEIIECTBA 10 YPABHEHUAM XUMUYECKUX 1




peaKuuit

Knaccudukanus XuMHUuecKux peakiui (COeAUHEHUs, Pa3I0KEeHHUS,

18 1
3aMEIICHHS, OOMEHa)

19 M. B. JlIoMmoHOCOB — yuéHbIH-3HITHKIOoNeAUCT. O000IEeHne U ChuCTeMaTH3aIus 1
3HaAHUHI

20 KonTtponpHas padora Nel mo teme «BeliecTBa 1 XUMUYECKHE PEAKITUNY 1

21 Boznyx — cmech razoB. Coctas Bo3nyxa. Kuciopoa — 35eMeHT U mpocToe 1
BemecTBo. O30H

99 du3nyecKue ¥ XUMUIECKIE CBONCTBA KUCIOPOa (PEaKIIuu OKUCICHUS, 1
ropenue). [Torstue 06 okcumax

93 Crioco0bI mosrydeHus KHCIOPoa B 1a00paTopruu M MPOMBIIIUIEHHOCTH. 1
[Ipumenenue kucnopoaa

24 TemnoBoit 3 PexT XuMU4IeCKON peakiiu, MOHITHE O TEPMOXUMUYECKOM 1
YPaBHEHHUH, K30~ U SHAOTEPMUUYECKUX PEAKIIUAX

o5 TonnuBo (He(dTh, yroiab U MeTaH). 3arpsi3HeHUE BO3/yXa, CIIOCOOBI €ro 1
MPEIOTBPAIICHHS

26 [Ipaktrueckas padbota Ne 3 o teme «Ilomydenue u coOupanue KUCIopoaa, 1
WU3Y4YEHUE €r0 CBOMCTBY»

27 Bonopon — anemMeHT u npoctoe BemiecTBo. HaxoxaeHue B mpupoze 1

28 dusnyeckue U XUMUUECKHE CBOMCTBA Bojopoaa. [I[puMenenne Bogoposaa 1

29 [TonsaTue o KkucnoTax M CONSIX 1

30 CriocoOsI MOTydeHUs BOAOPO/Ia B TAO0OPATOPHH 1

31 [Ipaktuueckas padora Ne 4 mo Teme «[lomyuenue u cobupanue Boopoaa, 1
W3Y4YEHUE €r0 CBOMCTBY»

32 MonsipHblii 00bEM ra3oB. 3aK0OH ABOTaapo 1

33 Berauciienust 00b€Ma, KOJTHMUYECTBA BEIIECTBA ra3a MO €r0 H3BECTHOMY 1

KOJIMYECTBY BEIIECTBA I 00BEMY




Brraucnenus 00bEMOB ra3oB 10 YpaBHEHHIO PEAKIMH HA OCHOBE 3aKOHA

34 . y 1
00BEMHBIX OTHOILICHUH ra30B

35 dusnyeckue 1 XUMUYECKHUE CBOMCTBA BOJIBI

36 CocraB ocHoBaHui. [TonsiTue 06 MHIUKATOpaX 1

37 Bopa xak pactBoputens. HachileHHbIE 1 HEHACBIIICHHBIE PACTBOPBI. 1
MaccoBasi 107151 BEIIECTBa B PacTBOpE

38 ITpakTrueckas padota Ne 5 o teme «lIpurorosieHue pacTBOpOB ¢ 1
onpeaenéHHON MacCcOBOU J0JIei pacCTBOPEHHOTO BEILIECTBAY

39 KonTponpHas padora Ne2 mo teme «Kucnopoa. Bomopoxa. Boga»

40 Oxkcupsl: coctaB, kiaccuuKalus, HOMEHKIaTypa 1

41 [TomryueHnue 1 XuMUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 1
OKCHJIOB

42 OcHoBaHus: cOCTaB, Kiaccu(uKaIs, HOMCHKJIaTypa 1

43 [TosryuyeHne 1 XUMHUYECKUE CBOMCTBA OCHOBAaHUI 1

44 Kucnotsl: cocras, knaccudukaius, HOMEHKIaTypa 1

45 [TosryueHne 1 XUMHUYECKHE CBOMCTBA KUCIIOT 1

46 Conu (cpennue): HOMEHKIIATypa, COCOOBI MOTyYeHUsI, XHMUYECKHUE CBOWCTBA 1

47 [TpakTudeckas pabota Ne 6. Perienre skcriepuMeHTaIbHBIX 3a7a4 0 TeMe 1
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHEHHI

48 ['eHeTHYeckas CBSI3b MEXKAY KJaccaMHU HEOPTaHMUECKUX COCTUHEHHM

49 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 1

50 KontponbHast padora Ne3 o treme "OCHOBHBIE KI1acChl HEOPTaHUUECKUX 1
coequHeHun"

51 [epBbIie MOMBITKY KJIACCH(PHUKAIINN XUMUYECKUX dJIeMeHTOB. [loHsTHE O 1
TpYIIax CXOIHBIX DIIEMEHTOB

59 [lepuonnyeckuii 3akoH u [lepuonuyeckas cucremMa XUMHUECKUX JIEMEHTOB /. 1

H. Meunneneena




53 [Iepuonsl, rpynnel, NOATPYIIIILI

54 Ctpoenue atomoB. CocTaB aTOMHBIX siziep. M30Tombl

55 CtpoeHue AIIeKTPOHHBIX 000JI0YeK aTOMOB 37ieMeHTOB [leprogudeckoit 1
cuctemsl J. 1. Menpaeneepa

56 XapakTepHuCTUKAa XMMHUUECKOI'0 3JIEMEHTA I10 €T0 MOJIO0KEHUIO B 1
ITepnonnueckoii cucreme /. 1. Menneneesa

57 3nayenue [leproanueckoro 3akoHa Jid pa3BUTHS HAyKU U npakTuku. 1. W. 1
MenzeneeB — y4€HbI, IEAaror U rpakKIaHuH

58 DNEeKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKUX IEMEHTOB 1

59 Honnast xummuieckast CBsI3b 1

60 KoBasneHTHas noyispHasi XUMAYECKas CBS3b 1

61 KoBasieHTHas HENOIApHAs XUMUYECKas CBS3b 1

62 CreneHb OKUCIEHUS 1

63 OKHCITUTEIIEHO-BOCCTAHOBUTEIIBLHBIC PEAKITHH 1

64 OKHUCIHUTENN U BOCCTAHOBUTEIHN 1

65 Kontponbnas padota Ne4 o reme «CtpoeHue aroma. XUMUYECKask CBSI3b) 1 1

66 PezepHblit ypok. [Ipodopruentannonssiii ypok "Xumuueckue mnpogeccun” 1

67 Pesepsubiit ypok. [Ipodopruenrannonnsiii ypok «CunukarHas 1
IIPOMBIIIJIEHHOCTB)

68 PesepBHblit ypok. O0001IeHNe U cucTeMaTH3alMs 3HaHui 1o Teme "PemeHue 1
3a7a4 1o XuMumn"
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9 KIIACC

Ne Tema ypoka

Koan4yecTBo 4acoB




n/n Kourpoububie | IIpakTHyeckue
Bcero
padoThI padoThI
1 Ilepnonnueckuit 3akoH. Ilepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB [1. 1
N. MenneneeBa
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX JIEMEHTOB IIEPBBIX TPEX 1
IIEPHOJIOB
Knaccugukanus 1 HOMEHKIaTypa HEOpraHMYECKUX BEIIECTB
4 Buibl XuMu4ecko CBA3M U TUIBI KPUCTAITIMYECKUX PEIIETOK
5 O6o006menue no Teme «IloBTOpeHue U yriybjaeHne 3HaHUH OCHOBHBIX pa3/eiioB 1
Kypca 8 kiacca»
6 Knaccuukanus XuMU4ecKuX peakiuii o pa3IuyHbIM IPU3HAKAM 1
v [TonsATHE O CKOPOCTH XMMHUYECKOM peakiuu. IIoHsITHE O TOMOTE€HHBIX U 1
reTepOreHHbIX PEeaKIUIX
8 ITonsTHE O XUMHUYECKOM paBHOBECHU. DaKTOPHI, BAUSAIOLINE HA CKOPOCTh 1
XUMHUUYECKON PEAKIIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI
9 OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH
10 Teopus snexkTponuTuyeckon gucconranii. CUIbHBIE U CTA0bIe AIEKTPOIUTHI
11 HonHble ypaBHEHUS peakLMi
12 XUMHYECKHE CBOMCTBA KMCIIOT M OCHOBAHMI B CBETE MPEICTABIICHUN 00 1
ANEKTPOIIUTUYECKON TUCCOLUALIUU
13 XUMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 dJIEKTPOIUTHIECKON 1
JUCCOLIUAIIUHI
14 [TonsiTHe 0 TuIpoOIU3E coneit 1
15 O0600611eHre U cucTeMaTu3alus 3HaHU| 10 TeMe "DIeKTPOIUTHIECKas 1
aucconuanus. XuMH4ecKre peakiuu B pacTBopax”
16 [TpakTuyeckas padora Ne 1. «Perienue skcriepuMEeHTATBHBIX 3a1a9» 1 1




KonTponbHas padota Ne2 no teme «1eKTPOIUTUYECKAS AUCCOLUALIMS.

o XUMUYECKUE PEAKLIUU B PACTBOPAX»

18 OOm1ast xapaKTEepUCTHKA raJIorTeHOB. XMMUYECKHE CBOMCTBA HAa IPUMEpE XJIopa

19 Xnoposogopon. CoisiHas KMCII0Ta, XUMUYECKHUE CBOUCTBA, TIOJyYEHHE,
IIPUMEHEHHE

20 [Tpaktuyeckas padora Ne 2 o teme «IlomydeHue consiHOM KUCIOTHI, U3y4EeHUE
€€ CBOICTB»

91 Bbruncnenus no ypaBHEHUAM XUMUUYECKUX PEaKLUid, €CJIM OJIMH U3 PEareHTOB
JaH B U30BITKE

22 OO61as xapakTepucTuka 371eMeHTOB VIA-rpymnmsl

93 AmotpornHbie MouduKanuu cepbl. HaxoxkeHue cepsl U e€ COeIMHCHUN B
Ipupoe. XMMHUYECKHE CBOMCTBA CEPBI

24 CepoBoniopon, cTpoeHne, GU3NIECKUe U XUMUYECKHE CBOWCTBA

o5 Oxcunpl cepbl. CepHast KMCI0Ta, PU3NYECKHE U XUMUUECKUE CBOMCTBA,
IIPUMEHEHNE
XUMUYECKHe peakllny, JIeXkallie B OCHOBE IPOMBIIIEHHOTO crioco0a

26 MIOJIyYEHUsI CEPHOM KUCIOTHI. XMMHUECKOE 3arps3HEHNE OKPYXKaroIle cpeibl
COEIMHEHUSIMH CEPBI

27 Beruncnenune MaccoBoi 1011 BBIXOAA MMPOAYKTA PEAKIINHU

28 OO1m1ast xapakTepUCTHKA 1EMEHTOB VA-rpynmbl. A30T, paclpocTpaHeHHE B
npupoje, Gpuzndeckre 1 XUMHUECKHE CBOICTBa

29 AMMUak, ero puznyecKrue 1 XuMUYeCKUe CBOMCTBA, MOJIyYeHHE U TPUMEHEHNE

30 [IpaxTuueckas padora Ne 3 no teme «llonyueHne amMmmuaka, M3y4eHHue €ro
CBOMCTB»

31 A3OTHas KUCOTa, € PUu3nuecKkue U XMMHUYeCKHUe CBOMCTBA

39 Hcnonb30BaHre HUTPATOB U COJIEN aMMOHHUS B KaUe€CTBE MUHEPATbHBIX

ynobpenuii. XUMHUECKOE 3arps3HEHNE OKPYKAIOIIeH CpeJibl COeTMHEHUAMU




a3oTa

Docdhop. Oxcun dpocdopa (V) u pochopras kucnora, pusndeckue u

33 XMMHYECKHUE CBOMCTBA, IMOJyYCHUE

34 Hcnonb3oBanue ¢pocdaToB B KaueCTBE MUHEPAIBbHBIX YI0OpeHUl. 3arps3HeHne
MIPUPOJIHOM cpenbl hochaTaMu

35 Yrnepon, pacnpocTpaHeHUE B MPUPOJE, (PU3NUECKHe U XUMUYECKUE CBOMCTBA

36 Oxcunpl yraepoaa, ux Gpu3nuecKkue 1 XUMUYECKUEe CBOMCTBA. JKOJIOTUYECKHE
poOJIeMBI, CBsI3aHHBIC C OKCHIOM yriepona (IV)

37 VYronbHas KUCHOTA U €€ CoNn

38 [IpakTuueckas padora Ne 4 no reme "lloayueHue yriaekuciaoro rasa.
KavectBenHas peaxiysi Ha KapOOHAT-HOH"

39 [lepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSIX
yriaepoaa

40 Kpemnuuii u ero coequnenus

41 [IpakTuueckas padora Ne 5. Pemienue skciepuMeHTaNbHBIX 33Ja4 10 TEME
«BaxHennme HeMeTaJluIbl U UX COCTMHEHUS»

42 KontponbHas padora Ne3 o teme «BaxkHel1e HeMeTalIbl U UX COSTUHEHUS»
OO1m1ast xapakTepUCTHKA XUMUYECKHX 3JIEMEHTOB — METaJuI0B. MeTayunyeckast

43 CBS3b U METAJIINYECKasi KpUcTauInyecKas pemerka. dusnuecknue cBoiicTBa
METAJIJIOB

44 XHAMHMYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUN P HAPSKEHUI
METaJIJIOB

45 O6mue cnocoObl monydeHus: MmetamuioB. CruiaBbl. Beuncienus no ypaBHeHUSIM
XUMHUYECKHUX PEaKIIM, €CIIM OJIUH U3 PEareHTOB COAEPIKUT MPUMECH

46 [TonsTHE O KOPPO3UM METAIIIOB

47 Illenoynbie METAIITBI

48 OKcubl ¥ TUIPOKCHU/IBI HATPUS U KaJTus




49 [I{enoyHO3eMENIbHBIC METAIIIIBI — KAIBIMN U MarHui 1

50 Baxmuelinme coeAMHEHUS KaJIbIUs

51 O6o006menue u cuctemMaTu3anus 3Hanui Mo Teme "llenounsie u 1
LIEJI0YHO3EMETIbHBIE METAILIIBI"

52 JXKe€cTkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs 1

53 [IpakTrueckas padota Ne 6 mo Teme "XKECTKOCTh BOJBI U METOIBI €6 1
ycTpaHeHUs"

54 AnroMuHU 1

55 AM@oTepHbIe CBOMCTBA OKCHUIA M TUIPOKCHIA 1

56 XKeneso 1

57 Oxcupl, Tupokcunl u conu xenesa (I1) u xenesa (111) 1

58 CmuiaBbl METaNIOB 1

59 [IpakTuueckas padora Ne 7. PemieHue skciepuMeHTaIbHBIX 33J1a4 10 TEME 1
«BaxxHeiie MeTauIbl U UX COCTUHEHUS»
Brruunciienus mo ypaBHEHUSIM XUMHUECKUX PEAKIUH, €CIIH OJIMH U3 PEareHTOB

60 JIaH B U30BITKE WU COICPKUT NMPUMECH. BBIUMCIIEHNsT MacCOBOH JI0JIM BBIXOa 1
MIPOAYKTA PEaKIHH

61 O06o011eHne 1 cucTeMaTu3alys 3HaHu# 1o TeMe "BaxHele MeTauibl U ux 1
coenrHeHnsa"

62 KontponbHas pabora Ne4 o teme «BakHelre MeTaIbl U UX COSAUHEHUS» 1

63 BermectBa 1 MaTepualbl B TOBCETHEBHOM JKU3HHU YEIOBEKA 1

64 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEN CPeIbl 1

65 Ponb xumun B perieHnn 3K0JI0rHUecKux npodaemM 1

66 B.J. IIpodopuenranuonusiii ypok "Xumuueckue npodeccun” 1

67 B.J1. IlpodopuenTtaionHblil ypok "MeTamurypruyeckasi IpOMBIIUIEHHOCTD" 1

68 B.J1. 3anumarenbHbIi ypok "Xumus gyyaecHua" 1
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

*  Xwumus, 8 knacc/ 'abpuensa O.C., Octpoymos U.I"., CnagkoB C.A., AKIIMOHEPHOE
obmectBo «M3natenscTBO «lIpocBemnienue»

*  Xwumus, 9 xknacce/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe obmiecTBo «M3aarenbeTBo
«IIpocserenune»
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