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HOACHUMTEJIBHASA 3AIITMCKA

[TporpammMa o XMMHH Ha YpOBHE OCHOBHOT'O 00IIIeT0 00pa3oBaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3yJpTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U ¢ YYETOM KOHLEIIUMU MpernofaBaHus y4eOHOro MpeaMmera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOUIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
o0s3aTenpHOE MPEIMETHOE COZepXKaHue, MPeIyCMaTpUBAET paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM IPOrpaMMbl 110 XUMUH, ONPEAEISAET KOIMUECTBEHHbIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
M3YYEHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaromuXxcsi, ONpeeiseT BO3MOKHOCTU IIpeaMeTa 1Jis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTENIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00ydeHUs] XUMUU
HA YypOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON
JESTEIIbBHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO CO/IepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
NPEICTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3ydenune xumun:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMopa3BUTUS U (POPMHUpPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el ¥ PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OpPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB ~ MX  CaMOCTOSITENIbHOM  y4eOHOM  J1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HU, TaK U B
npodeccCHOHaNBHOM NesTeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIsA/Ia HAa €IMHCTBO MPUPOJIBI M YETIOBEKA, SIBIISIETCS] OTBETCTBEHHBIM 3TArioM B (popMUpOBaHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00y4aroIuXcs;

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

JlanHble HampaBiieHHUss B OOYUYEHHH XUMHUU O0ECTEUMBAIOTCS CIEIU(UKON COAepKaHUS
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TEJarormueckyd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOM HAyKW XMMUU Ha OMPEEIEHHOM dTarie €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JarOIMMHUCS CUCTEMbI TIEpBOHAYATBHBIX MOHSATUN XUMHHU, OCHOB HEOPTraHMYECKOH XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpMHUpPOBaHA HA OCHOBE CHCTEMHOI'O
noaxoaa K €€ uzydyeHuro. ConepiaHue CKIaAbIBACTCA U3 CHUCTEMBI MOHIATHI O XMMHYECKOM
DJIIEMEHTE W BEIIECTBE M CHCTEMBI IOHSATUH O XUMHUYEeCKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO TMPUHIMITY MOCJIEI0BATEIBHOTO PA3BUTHUSI 3HAHWW Ha OCHOBE
TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:



— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

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

— YUYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— MpECTaBICHUH 00 ANEKTPOITUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBITIONHSST (YHKIIUM OOBSICHEHHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl MO XHUMHUHU CIOCOOCTBYET (OPMHUPOBAHHUIO TNPEACTABICHUS O
XUMUYECKON COCTAaBJISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOIIEHHUS K HAayYHOMY 3HaHUIO U METOJIaM MO3HaHus B Hayke. M3yduenue xumuu
MPOUCXOAUT C TIPHUBJICUYCHHEM 3HAHUW W3 pPaHEe M3YYCHHBIX YYEOHBIX MPEAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Ki1ace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3a/lada y4eOHOro mpeaMeTa COCTOUT B (POPMHUpPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, S3bIKa HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS TPU U3YYCHHUH BEIIECTB U XUMUYECKUX PEaKluid, B
GOpMHpPOBAaHMM W PA3BUTUU TIO3HABATEIIbHBIX YMEHUW W HMX TNPUMEHEHHMHM B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMJI OE€3011aCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM KU3HHU.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOIO O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (opMHUpOBaHKE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETFHOMY TPUHATHIO DEIIEHUH, CIOCOOHOW amanTHpOBaThCsA K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpUOOIIeHHEe O00ydJaroIuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATEIbHOW  JEATENBHOCTH, HAy4YHBIM  METOJaM  IO3HAHUS,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— o0ecrnieyeHue YCJIOBHUM, CIMOCOOCTBYIOUIMX MPHOOPETEHHI0 OOY4YalOIIMMUCS OIIbITa
pa3HoO0pa3HON AEATEeTHbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KITFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMYHBIX BUOB JICATEILHOCTH;

— ¢opmupoBaHue oOmel GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHWBATh SIBIICHUS OKPYXKAIOIIETO MHUpPA, MCIOJIb3yS 3HAHHS U
OTBIT, TOJYYECHHbIE MPU H3yYCHUH XUMHUHU, TMPUMEHATh HMX TNPU pPElIeHUH mpodieM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH EATENBHOCTH;

— ¢opMHUpOBaHKE Y 00YUAIOMINXCS TYMAaHUCTUUECKUX OTHOIICHUN, TOHUMAaHUS IIEHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKH IIEIeCO00pa3HOro TMOBEJAEHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LIENIAX COXPAHEHMS] CBOETrO 3J0POBbA M OKPY’KAIOIIEW MPUPOAHOU
Cpelibl;

— pa3BUTHE MOTUBALMU K 00YUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
poQ sl ¥ HAPABIEHHOCTH JAJIbHEHUIIIET0 00yUeHHS.



OO61iee yuCiIO YacoB, OTBEAEHHBIX Ui M3yYEHUS XMMHHU HAa YPOBHE OCHOBHOI'O OOILEro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HefleN0), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUSA

8 KUIACC

ITepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HayK. lTema u
BenlecTBa. dusmueckue CBOWCTBAa BeLIECTB. ArperarHoe coctosiHue BemiectB. llonsatue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAA aTOMHast Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MACChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

®u3nuecKkue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XuMUueckue ypaBHeHus. Kiaccupukanus XUMUYECKUX peakluit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B JabopaTropuud U mpuéMaMu
oOpareHusi ¢ J1aboOpaTOpHBIM O0OpPYJAOBaHUEM, M3YYCHHE M ONMUCAaHUE (DU3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHEe (Pu3nuecKkuX (TIaBiIeHUE BOCKA, TasTHUE JIb/A,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJIbI) 1 XUMHUECKUX (TOpeHHe CBEYH,
IpOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) sIBIeHUH, HabIoaeHne
U ONHCAaHWE T[PU3HAKOB TMPOTEKAaHMS XUMHUYECKMX peakuuil (pas3liokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxkeHue ruapokcuaa meau (1) npu
HarpeBaHuu, B3auMoJjeicTBue sxenesa c¢ pactBopoM coiau menu (II), m3ydenue crnoco6oB
paszieneHuss cMeced: C IOMOINBI0 MarHuTa, (UIBTPOBAaHUE, BBINAPUBAHUE, JUCTUIUIALMS,
XxpomaTorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOIeHHEe U ONHCaHue
pe3y/bTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baskneiilue npeacTaBuTe I HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
HaxoxnaeHnue kuciaopoja B mpupoje, Gu3nyeckue U XMMUYECKHE CBOWCTBA (peakluy TOPEHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIIeHHOCTH. KpyroBopot kucinopona B mpupoge. O30H — ajutoTporiHas MOJU(pHUKAINS
KHCIIOpO/Ia.

TemoBoil 3(dexT XuUMHUECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHHUS, 3K30- H
OHAOTEPMUYECKUE peakUMU. TOmnMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3P deKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkneHue Bogopona B MPHUPOJE,
buznyeckue 1 XuMUYEeCKre CBOMCTBA, MPUMEHEHHE, CIIOCOObI mosydeHus. KucioTsl u comu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cpolicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hackliennsie u
HEHACBHIIIIEHHbIE PacTBOpHL. PacTBopuMOCTh BemlecTB B Bojae. MaccoBas A0Sl BeELIECTBa B



pactBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojbsl B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BOJ. OxpaHa W OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauneHuidt. Oxcunpl. Kiaccudukanus OKCHIIOB:
coJieoOpasyrorue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [loiryueHrne okCcuaoB.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: WIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyueckue 1 XUMHYECKUE
cBoycTBa KUCHOT. Pax akrusHoctr MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknatypa coisieid. @u3nueckue U XUMHUUYECKHE cBoicTBa cojied. [lomydyenue
COJICH.

I'enernueckas CBS3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OMpeeNieHue COJep>KaHusl KUCIOpoJa B BO3AyXe, MOIYYeHHE, COOMpaHHue,
pacro3HaBaHHE€ M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHHUS M TPEKpAIeHUsI TOpeHus (moXkapa), 03HAKOMJICHHE C
oOpaslamMu OKCHUJIOB U OIHUCAHME HUX CBOMCTB, MOJy4YeHHE, COOMpaHue, paclio3HaBaHUE U
W3Yy4YEeHHE CBOWMCTB BOAOpoaa (TopeHue), B3auMojelcTBUE Bojopona c¢ okcugom wmeau (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, uMccaeaoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljamMHu (HaTpueM M KalblueM) (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAIIOB), HCCIEJOBaHUE OOPa3I[0OB HEOPTaHMUYECKUX BEILIECTB PA3MUYHBIX KIIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIUKATOPOB B PAcTBOpaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3aumojieiicTBusi okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluud, MOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COETUHEHUIN.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuyeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KiIAacCH(PHUKAUA XUMHUUYECKHX dJeMeHTOB. [loHsATHe o0 Tpymnmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAIIIBI, TAJOTEHbI, HHEPTHBIE Ta3hbl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHBIE OKCUIIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Koporkonepuognas u juiHHONepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSAAKOBOTO HOMEpa, HOMEPOB INEPUOA U TPYIIIILI dJIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX suaep. HM3otombl. Onektponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEeHTOB [leproandeckoit cucTeMsl
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO DJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U IEPUOJIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IPaKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHUE, PEAKIIUU PA3JIOKEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
Yyepe3 HCIIOJIb30BAaHME KakK OOUIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB ECTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalM3,  CHUHTE3,  Kilaccu(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usnka: Marepusi, aTOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TIOPOJbI, IOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOJAOB, KalMs, KalbLMUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproauyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIMYECKON PEMIETKM U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUYECKHX PEakuil M0 pa3IUYHbIM IpHU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKlIUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). JK30- U
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTe O CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 0OpaTHUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsSTHE O TOMOTEHHBIX M TETEPOTeHHBIX peakiusax. [loHsTue o
karanuse. I[loHsTme o0 XuMuuyeckoM paBHOBecHMH. DakKTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMUYECKON PeaKlUy U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSI.



OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, DSJIEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. COocCTaBlI€HHE YPABHEHMM OKHCIUTENIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHOro oOMeHa. YCIIOBHS NMPOTEKaHUS pEaKIMii HMOHHOTO OOMEHa, MOJHBbIE U
COKpall¢HHblE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MPEJICTaBICHU 00 BIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiUyd Ha HOHBL
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIeCTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpUAA HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLECCa AUCCOLUALUU
KHUCTIOT, IIeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILIIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (0Opa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX IMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3ioKEeHUs, COCAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
creneHn okucieHus. CTpoeHne U (U3HUECKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XvMHYEeCKHE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJllaMu,
nienoyamu).  XsopoBoaopod. ConsiHast KMCIOTa, XMMHUYECKHE CBOWCTBA, TIOJIY4YEHHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaxkHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA IMPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. Haxoxaenue
ceppl M €€ COEIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arps3HEHHE OKPYKAIoLIEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO0mass xapakTepucTuka dJeMEeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETMCHH OKHUCIEeHHS. A30T, paclpoCTpaHeHHe B Tpupojne, (usuveckne u
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakldsi Ha MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOJy4YeHHUe,
dbuznyeckue W XUMHYECKHE CBOWcCTBa (OOIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSAMH a30Ta (KHUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. Mcmonb3oBanue QocdaroB B kauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB I[VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XuMuueckue cBoicTBa. Ancopobuusa. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHUE U TPUMEHEHHE. DKOJIIOTHYEeCKHUEe MPoOIeMbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TII00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3 QeKT. YrolbHas KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uMoHbL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHHUSX Yyriepoja
(MeTaH, 3TaH, JTWUJICH, AalETUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kuciora). IIpupogHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKU
(OeH3uH), UX pOJIb B OBITY M MPOMBIIUICHHOCTH. [[OHATHE 0 OMOJIOTMYEeCKH BaXKHBIX BEIIECTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenn:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasllaMu XJIOpPUIOB (TajJOTre€HUAOB),
O3HAaKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTepHuajoB), HaONIOJeHHEe Tpolecca OOYITMBaHUS — caxapa IOJX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yY€HHE XUMHUYECKUX CBOMCTB pa3z0aBiIeHHON cepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOIoJIeHue IpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUHN
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAJIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YAOOpEHHUIA,
HojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdarT-uOH U HU3YyYEHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MebI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJENel KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, (¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEILIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHHE KAYEeCTBEHHBIX PEaKLMi Ha KapOoHAT U
CHWJIMKAaT-UOHBl W MW3Y4YEHHME MPU3HAKOB MX I[POTEKAHHs, O3HAKOMJIEHME C MpPOIyKIHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3aJad 10 TeMe «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OO0mas xapakTEepUCTHKA XWMHUYECKHX DJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumudyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN ps HanpsDKeHUH MeTauioB. PU3MUECKHEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHsT MeTaIoB. [IOHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kainus). OKCUIbl U TUAPOKCUIBI HaTpusl U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus W KalbliMs. BaxkHelmume coenruHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoae. OPU3NUYeCKUe U XMMUYECKHUE CBOMCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH A ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeupl u conu skenesa (II) m xenesza (III), mx cocraB, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KaJbIMs U HATPUSI C BOJOM (BO3ZMOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KuciIoposie  (BO3MOXKHO  HCIIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, alIOMHHUA, IUHKA, kene3a (II) u xenmesa
(III), meau (II), HaGmroieHNE W OMMCAHUE MPOLIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMH HaTpus,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aFOMUHUS U TUJIPOKCU/IA IMHKA, PEIICHHE HKCIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax |
OTpaBJICHHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTUIECKUX TTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHU XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/IEJIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1e ecTecTBEHHO-Hay4HbIE IOHATHA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MNEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJICIIPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHaIbl.

@dusuka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
pPaMOAaKTUBHOCTb, MOJIEKYJa, DSJCKTPUYECKMH 3apsa], NPOBOJHHMKH, IOJIYIPOBOAHUKH,
JVBJICKTPUKHU, (DOTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMYECKas pEHETKa, CIUIaBbl, (U3MYECKUE BEIMYUHBI,
€IMHULIBI U3MEPEHHs], KOCMUYECKOEe IIPOCTPAHCTBO, IUIaHEThI, 3BE3/1b1, CONHLIE.

buonorus: ¢orocunres, npixaHue, Ouocdepa, 3KocucTeMa, MHUHEpaJbHbIE YI0OpEHU,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHbIE BELLIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE TMOPOJBI, TOJE3HBIC
UCKOIIaeMble, TOILIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOro 0Owiero o0Opa3oBaHus
JIOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUU B €JUHCTBE Y4E€OHOM M BOCIIUTATENbHOM A€ATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUHCKMMHM  COLIMOKYJIBTYPHBIMH ¥  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIME B OOIIECTBE MpPaBUJIAMH M HOPMaMH MOBEICHHUS U
CIOCOOCTBYIOT MpOLIEccCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALUN 00yUarOIUXCS.

JIMYHOCTHBIE pEe3yJbTaThl OTPa)Xal0T T'OTOBHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OPHEHTALU{ U pacIIMpPEHUE OIbITa JIEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA

LIEHHOCTHOT'O OTHOLIEHUs K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, MOHMMAHUS 3HAU€HUs XUMHYECKOM HayKH B >KM3HU COBPEMEHHOro OOILEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW MH(pOpMaluell O MEepeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOI0 BOCIIMTAHMS:

IPEJICTABICHUSI O COLMAIBbHBIX HOpPMax M NpPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHUH B
KOJIJIEKTHBE, KOMMYHHUKaTHUBHON KOMIIETEHTHOCTH B 00I11eCTBEHHO TI0JIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESTEIbHOCTH MPHU BBINOJIHEHUN YU4eOHBIX, I03HABATEIbHBIX 33/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCHEPUMEHTOB, CO3[JaHUM YYE€OHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce ITON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUE M TOCTYNKM CBOMX TOBapHILEHd C MO3MIMHM HPaBCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI MTOCJIECTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pPEaKlMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HayKM M COCTAaBISAIOIIME OCHOBY JUIS
NMOHMMAHUA  CYHIHOCTM HAay4HOM KapTUHBI MHpa, MpeJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS NMPUPOJBI, B3aUMOCBA3AX YEJIOBEKA C IMPUPOAHOMN Cpenoi, o posu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHBBI, HAlpaBICHHbIE Ha IOJyYEHHE HOBBIX 3HAHUHM IO XHMHH,
HEoOXoauMBble Ui OOBSCHEHHs HAOJMIOJAEMbIX IIPOLECCOB M SIBICHUH, I03HABATEJIBHOM,



MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CAaMOCTOSITENIbHOI pabOThI
C y4e€OHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEPAaTypOH, NOCTYHNHBIMH TEXHHUYECKHMMM CpPEICTBaAMHU
UH(POPMALMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOYyYeHHI0 M MO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHON U HCCIEAOBATEIbCKOM NEATEIBHOCTH, K OCO3HAHHOMY BBHIOOpY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) popmupoBaHus KYyJIbTYPHI 310POBbS:

OCO3HAaHUE LEHHOCTU >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHMS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKHM Ha 3J0pOBbIi 00pa3 JKW3HHM, OCO3HAHUE MOCIEACTBUI U HENPHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUs] alKOrojsl, HApKOTHKOB, KypPEeHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBuil 0€30MacHOCTH TpU OOpalieHHMH ¢ XMMHUYECKHMMH BEUIECTBAMH B OBITY W peajbHOM
JKU3HU;

5) Tpy10BOr0 BOCIIUTAHUA:

MHTEpEC K MPAKTUYECKOMY M3YUYCHHUIO MPO(ECCHii u Tpya pa3aIudHOro poJia, yBaKEHHUE K
TPpyly U pe3yiabTaTaM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE IPUMEHEHUS
NPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP HWHIMBUAYAIbHOW TPACKTOPUU
NPOJOHKEHUST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycmemHol mpodecCHOHAIbHON AEATEIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTh aIalTHPOBATHCS B MPO(ECCHOHANBHOM Cpee;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHOro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY M TICUXMUYECKOMY 370POBbIO,
OCO3HAHME LIEHHOCTH COOJIIO/IEHHsI ITPaBUiI 0€30IacHOr0 MOBEACHUS MPH paboOTe C BElIeCTBAMH,
a TAaK)Ke B CUTYyaLUAX, YIPOXKAIOLINX 310POBbIO U JKU3HU JIIOIEH;

CIIOCOOHOCTH TPHUMEHSTHh 3HAHUS, IMOJIydaeMble NPU H3YYEHUU XUMHHM, JJIS pelleHus
3a/71a4, CBA3aHHBIX C OKPYKAOUIEH MPUPOTHON CPENOi, ISl TOBBIIIECHUS YPOBHS 3KOJIOTHUYECKOMN
KYJIBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelieHus
MIOCPEICTBOM METOJOB XUMUH, SKOJIOTUYECKOTO MBIIUICHHs, YMEHHs PYKOBOJCTBOBAaThCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEAMETHDLIE PE3YJIbTATHBI

B cocrtaBe MerampenMeTHBIX pPE3YyJIbTAaTOB BBIJIENAIOT 3HAUYMMBIE A (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUU M3 ATHX MpeIMeToB (OpMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIe JEHCTBUS (ITO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE OOECIeYnBaOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHOM J1eATeIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3osrble Jornyeckue NeHCTBHUA:

YMEHUSI MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJICHUS I[P OCBOCHHMM 3HAHMIA:
pacKpblBaTh CMBICI XMUMHMUYECKHUX MOHATHM (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHATUSMHU), UCIIOIH30BaTh MOHATHUS U1 OOBIACHEHUS
OTIENbHBIX (DaKTOB W SBICHHH, BBIOMpATh OCHOBAHUS M KPUTEPHM IS Kiaccuukanuu
XUMUYECKHUX BEUIECTB U XUMUYECKUX PEAKIUM, YCTaHABIUBATH IIPUYMHHO-CIICICTBEHHBIE CBSI3H



MEXy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTUYECKUE PACCYXKAECHUS (MHIYKTUBHBIE, 1€ TyKTUBHBIE,
10 aHAJIOI'MH), AEJIaTh BBIBOJbI U 3aKIIIOUECHUS;

yYMEHHUE MPUMEHATh B MPOLIECCEe MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, NPeoOpa3oBbIBaTh LIMPOKO
IPUMEHSEMbIE B XUMHM MOJEIIbHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CMMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — NpU pPElIeHHH Y4eOHO-
MO3HABATENBHBIX 33734, C Y4YETOM OTHUX MOJCIBHBIX TMPEACTABICHUN BBIBIATH U
XapaKTepu30BaTh CYILIECTBEHHbIE NPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BEILECTB U
XUMHUYECKHX DPEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYMHHO-CIIECACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBble nccienoBarejbckue 1eHCTBUSA:

YMEHHUE HCHOJb30BATh MOCTABJICHHBIE BONPOCHl B KAayeCTBE MHCTPYMEHTa IO3HAHUSA, a
TaKKe B KayecTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO MPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHU;

IPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HA0II01aTh 32 X0A0M IPOIecca, CAMOCTOSTENILHO IPOrHO3UPOBATh €ro
pe3yibTar, (opMyIMpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEAEHHOIO OIbITA,
UCCJIEIOBAHMSI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

Pabora ¢ undpopmanmeii:

yMeHue BbIOUpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIIUIO Pa3JINYHBIX BUOB
U GOpM IIPEICTABICHUS, OIYIaEMYIO U3 pa3HbIX UCTOYHUKOB (Hay4YHO-TIONYJISIpHAst IUTepaTypa
XUMHUYECKOTO COJIEp)KaHUs, CIpaBOYHbIe TMOocoOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLICHUBATh TPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHHUE NPUMEHSTh Pa3INuHble METO/Ibl U 3aMpOChl PU NMOUCKE U 0TOOpe UHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJISl BBIOJHEHNS y4EOHBIX U MO3HABaTEIbHbBIX 3aj1a4
OnpeAeNéHHOr0 THUIMA, MPUOOPETEHHE OMbITa B 00JACTH HCHOJIb30BAaHUS HH(OPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAaHUS PAa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (HOpMYy IperCcTaBIECHUS
UHPOPMALUU U WUTIOCTPUPOBATH peEIllaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku 1 UX KOMOUHALUSAMU;

YMEHHME HCMOJIb30BaTh W aHAJIM3UPOBAaTh B Ipollecce Y4eOHOH U HCCiel0BaTeNIbCKON
NeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAaHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEb.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

YMEHMsI 3aJaBaTh BOINpPOCH (B XoJe Juasora u (WJIu) AUCKYCCHMH) IO CYLIECTBY
oOcyxnaeMoll Tembl, (HOPMYIUPOBATH CBOM MPEJIOKEHHS] OTHOCUTEIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHHUsI IPEACTABIATH NOJy4YEHHBIE PE3yJbTaThl TO3HABATENBHOM JEATEIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh MPE3eHTAlUI0 pe3yJbTaTOB BBIMOJIHEHUS XUMHYECKOIO
JKCIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOpHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIICI0OBATEIbCKON JIEATENIBHOCTU NPH PEIIEHUH BO3HHUKAIOIIMX IPOOJEM Ha OCHOBE Ydéra
0o0IIMX WHTEPECOB W COTJIAaCOBaHMS MO3UIUH (0OCYyXIeHHs, 0OMEH MHEHHUSIMH, «MO3TOBBHIE
IITYPMBI», KOOPIMHAIIMS COBMECTHBIX JEHCTBHIA, ONpeeNICHHEe KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).



PeryasiTuBHbIe yHHBepcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHME CaMOCTOATEIbHO ONPEIENSTh LU ACSITEIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BHIOMPATH
HauOosiee 3(G(EKTUBHBIE CIIOCOOBI  peIICHHWs Y4YeOHBIX M ITO3HABATENIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJISATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JIEUCTBUM Npu
BBIIOJIHEHUH 33aHUN C y4€TOM TMOJyYeHHs] HOBBIX 3HAHHH 00 H3y4aeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IOJYUYEHHOI'O pe3ysbTaTa 3asBJICHHON L€y,
YMEHHUE UCIO0JIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IPEAJIaraéMble€ B YCIOBUU 33JaHUN.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pPE3YJNbTAaTOB IO OCBOCHHUIO 0053aTEIBHOTO COJEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpaMMmoi, BBIIENAIOT: OCBOCHHBIC
oOydJalmMMUCs Hay4YHble 3HAHUS, YMEHHUS M CIOCOOBl JAeWCTBHIA, crneuuduueckue s
npeaIMeTHOM o0nacTu «XUMHUSA», BUIBl JAEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETALMU, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAlLIUSX.

K xonmy oOyuenust B 8 kiiacce mpeaMeTHBIC pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® pacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHM: aTOM, MOJEKYJa, XUMUUYECKHUM
9JIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIEeCTBO, CMeCh (OJHOpOIHAS U
HEOJIHOPO/IHASA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKYyJspHas Mmacca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JA0Jds XUMHYECKOIo
JJIEMEHTAa B COEAMHEHMM, MOJIIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
3JIEKTPOOTPHULIATEILHOCTD, CTENICHb OKUCIICHUS, XUMUYECKas peakiys, Kiaccudukanus
peaKuuii: peakliuu COEIMHEHNUS, PEaKLIUU Pa3JI0KEHHs, PEAKIIMK 3aMEIICHUsI, PEaKLIUU
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM 3P deKT peakuuu, SApo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyc aromMa, XMMHUYecKas CBS3b,
MOJISIPHAsE M HEMOJsipHas KOBAJEHTHAasl CBsSI3b, MOHHAsA CBS3b, WOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIsI BellecTBa (MPOIIEHTHAs KOHIIEHTPAIIKs1) B pacTBOPE;

® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IMOHATUA W MPUMEHSATH 3TU
MOHSTHS IIPH ONTUCAHUM BEILECTB U UX MPEBPAIICHUN;

® UCMOJb30BATh XUMHUUYECKYIO CHUMBOJHMKY Ul COCTaBJIeHUS (OpMyN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

e OmpeneNisITh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COCIMHEHHSX, CTEIEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIEKHOCTh BEHIECTB K
ompeneN€HHOMY KJIacCy COEIMHEHHN 10 QopMysiaM, BHA XUMHYECKOW CBS3H
(xoBaJleHTHAs ¥ MIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona JI. M. MeHneneeBa: 1eMOHCTPUPOBATh
NOHMMAHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepmonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHs, 3aKOHAa ABOTaJIpo;

e ONUCHIBaTh M XapakTepuszoBaTh TabmuuHyo (opmy Ilepuonndeckoil cucTembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «J1aBHas moArpymnma (A-rpymnma)» u
«mobounass moarpynna (b-rpynma)», Mamble W OonbLIME MEPHOABI, COOTHOCHUTH
0003HaueHMsI, KOTOpble UMeroTcss B Tabmune «llepuonndeckas cucremMa XMMHYECKHX
sneMmeHToB J[. 1. MenaeneeBa» ¢ YHMCIOBBIMU XapAKTEPUCTHUKAMH CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsl spa, o0llee YHUCIO JJIEKTPOHOB H
pacnpeiesieHue X M0 JIEKTPOHHBIM CII0SIM);



KJIACCU(UITUPOBATh XUMUYECKUE DIIEMEHTBI, HEOPTaHNYECKHUE BEIIECTBA, XUMUUICCKUE
peaknuu (IO YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEILIOBOMY
spdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIICCTB Pa3IMYHBIX
KJIACCOB,  IOATBEpPXKJas ONUCAHUE NPUMEpPaMH  MOJIEKYJSPHBIX  YPaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUA;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMHYECKUX MPEBPALICHUHN B PA3TUYHBIX YCIOBUSX;
BBIYUCIISATh OTHOCUTENBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIFO XUMHUYECKOTO 3JIEMEHTa 110 (hOpMyJie COSIUHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUYECKON peaKkivu;

MPUMEHSTh OCHOBHBIE OIEpPAllUM MBICIUTEILHON NEATCIIbHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMATU3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJII M3Y4YEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METOALl  IIO3HAHUA  —  HaOJIIoJICHHE, U3MEpEHNUE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CJIeIOBaTh IMpaBWJIaM TIOJB30BAHUS XUMHYECKOW TIMOCYIOM U  J1aOOPaTOPHBIM
o0opy/soBaHHEM, a TaKXke IMpaBWJIaM OOpaIlEHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYSHHIO
U COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOIOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB C ONPEAECIEHHON MAacCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB LIENOYEH U
KHUCTIOT C TIOMOIIbIO MHIUKATOPOB (JTakMyC, (peHoN(TaNenH, METUIIOPaHXK U JpyTUe).

K konny oOyueHus B 9 kiacce IpeaMETHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Yy O0YUaIOIIUXCSl YMEHUI:

PAacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX MNOHATHI: XMMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTB,
AJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCIEHUS, XUMHUUYECKas peakLHs, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, IEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCOLMAIUS, pEeaklUuu HMOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHME€ M BOCCTaHOBJIECHUE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJleHTHasl, HOHHAs, MeETAJJIMYecKas), KpUCTAJIMYEcKas pemérka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHMHUYECKOM pEeakluH, MPEeAebHO JIOIyCTUMas
koHueHTpauus [TIK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKHX IOHATHA W MPUMEHSATH 3TH
MIOHATUS IIPU ONMCAHUM BEILECTB U UX MIPEBPAICHU;

UCMOJIb30BaTh XUMHUYECKYI0O CHUMBOJHMKY JJISi COCTaBICHHMS (OpPMYya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OIPENEIATh BAJICHTHOCTb M CTENEHb OKUCICHUS XUMHUYECKMX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaccy COeIMHEHMH Mo (opmynam, BUJ XMMHYECKON CBSI3U (KOBAJEHTHAs, MOHHAs,
METaJUINYecKas) B HEOPraHMYECKUX COEJUHEHUSAX, 3aps] HOHAa IO XHMHUYECKOH
dopmyie, xapakTep cpelbl B BOAHBIX PAaCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILECTBA;



packpsiBaTh cMbIci [lepuoanueckoro 3akona [[. . MenaeneeBa U 1€MOHCTPUPOBATH
€ro NMOHMMAaHME: OIMUCHIBATH M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas noAarpynna (A-
rpymnmna)y u «mnobouynas mnoxarpymma (b-rpynma)», maneie W OosblIMe TEPUOBI,
COOTHOCUTH O0O3HAuUEHUS, KOTOpPhIE MMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o0Iee YMuCiIo AMEKTPOHOB U PACIpeesieHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JEMEHTOB M UX
COCIMHEHUH B MpEAeax MajblX MEPUOAOB M TJIABHBIX MOJArPYIII ¢ YYETOM CTPOECHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YHCIy UM COCTaBy Y4YacTBYIOIIMX B PEAKIMHM BEUIECTB, MO TEIJIOBOMY
3 eKTy, 10 UIMEHEHUIO CTENIEHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME W CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIU;

COCTaBJIATh YPABHEHHUS HJICKTPOJIUTHUYECKON JUCCOUUALMU KUCIIOT, HIEJI0YEH U COJIEH,
MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS pPeaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOATBEP)KJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXJy BelleCTBaMU
Pa3IUMYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peakIui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKaHUs XMMUUYECKUX MPEBPAILEHUI B pa3INUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAccChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 1Mo (opMyJie COEIMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKIty;

coOnrofarh MpaBuia MOJb30BAHUS XHMHUYECKOM TMOCyIoM M JabOpaTopHBIM
o0opyJOBaHUEM, a TaKKe IpaBHUia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYSHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTAaB Pa3jIMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CHWJIMKaT-, Ccynb(dar-, TUIPOKCHUI-UOHBI, KATHOHbBI AMMOHHS M HOHBI H3y4EHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
MPUMEHSTh OCHOBHBIE ONEpAIUU MBICITUTENIbHON NeATEeIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUId M3Yy4YEHMsS] CBOMCTB BELIECTB M XMUMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIeHHWEe, W3MEPEeHUEe, MOJEIMPOBAHUE,
SKCIIEPUMEHT (PeabHbIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHME 8 kiacc

Ne KoanuecTBo yacon JyeKkTpoHHbIe (I POBHIE)
HanmeHoBaHHUe pa3/iesioB H TEM MPOTrPaMMBbI
n/n Bcero KonTpoJbHbIe padoThl IIpakTHYeckue padoThI oGpasoBaTe/IbHbIE PeCypChI
Pazpnea 1. [leppoHayaibHble XUMUYECKHE OHATHS
XuMHUsT — BaXkHasi 00J1aCTh €CTECTBO3HAHUS U Bubmmoreka [JOK
1.1 N 5 2
MIPAKTHYECKOH AeSTENFHOCTH YeI0oBeKa https:/m.edsoo.ru/7f41837¢
12 B 15 Bubmorexa [JOK
. TBa M XUMHUYECKHUE PCAKIHH
ettee eokie peaktt https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pazgen 2. Baikneiilue npeacTaBuTe/IM HEOPraHU4eCKUX BeleCTB
Bbubaunoreka [IOK
2.1 B .K LI 0 6
O3Hy%. RHCIOPOA. LIOMATHE 00 ORCHIAX https:/m.edsoo.ru/7f41837¢
Bbubanoreka [IOK
2.2 B 1 1
onopox.IloHsATHE O KUCTOTAX U CONISIX 8 hitps://m.edsoo.ru/7f41837¢
Bbubaunoreka [IOK
2.3 Bopa. P . 0 5 1
Oa. TACTBOpHL. LIOHATHE 00 OCHOBAHIAX https:/m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI HEOPTaHUUECKUX 1 | bubnunoteka [IOK
’ COeIMHEHHUIT https://m.edsoo.ru/7f41837¢
HWroro no pazneny 30

Paznen 3. [lepuogunyeckuii 3akon u Ilepuoanyeckas cucreMa xumuyeckux 3aemenToB JI. U. MenaeneeBa.

BOCCTAHOBHUTEC/IbHBIC PEaKIIUU

[lepuoaunueckuii 3axon u [lepuoauueckas

Ctpoenue aToMOB. XUMHYeCKasl CBA3b. OKHUCIANTETbHO-

bubnuoreka [JOK
H zzizrsexganqcefs::ﬁeﬁlﬁs ol 7 https:/m.edsoo.ru/7f41837c

32 | Xumuueckas cBsi3b. OKUCITUTEIBHO- p Bubmorexa LJOK
BOCCTaHOBHTEJIbHBIC PEAKIINH https://m.edsoo.ru/7f41837¢

Hroro no pazneny 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢

PeszepBHOE Bpems 3 Bubmorexa LIOK
https://m.edsoo.ru/7f41837¢

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5
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9 KJIACC

KoaunvecTBo 4yacoB

JJieKTpoHHbIEe (LH(poBbIE)

Ne n/m HanmeHoBaHue pa3aesioB M TEM MPOrpamMmabl Beero KOHTpOJ’lLHLle HpaKaneCKne 06pa3OBaTe.m>Hue pecypebl
padoThI padoThI
Pa3nea 1. BemmecTBO M XMMHYeCKHe peaKuU
11 [oBTOpeHHUe 1 yriiyOIeHHe 3HAHUI OCHOBHBIX Pa3/ielioB 5 1 Bubnmorexa LIOK
) Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX PEaKLuii 4 bubmaorexa [IOK
) P peaxt https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS AUCCOIHMAIIS. XMUIECKIE 3 1 1 Bubnmmorexa LIOK
) peaKkuuy B pacTBOpax https://m.edsoo.ru/7f41a636
HWroro mo pazpeny 17
Pazpneu 2. HemeTauibl 1 MX cOeMHEHUS
21 OO0mas XxapaKTepUCTHKa XUMHYECKHX 1eMeHToB VIIA- 4 1 Bubmmorexa LIOK
) rpynmnsl. ["anoreHs https://m.edsoo.ru/7f41a636
29 O0mas XapakTepUCTUKAa XUMHIECKHX 3JIeMeHTOB VIA- 6 Bubmmorexa LIOK
) rpymnsl. Cepa u e€ coeTuHEeHUs https://m.edsoo.ru/7f41a636
23 OO01m1as XapaKTepUCTUKA XUMHICCKHUX JIEMEHTOB V A- 7 1 bubmuoteka [IOK
) rpynnsl. A3ort, hochop 1 UX COeANHEHHS https://m.edsoo.ru/7f41a636
24 O0mas XapaKTepuCTHKa XUMHIECKHX dJIeMeHTOB [V A- 3 1 5 Bubmorexa LIOK
) IPYHIBL. YTIEpOJ M KPEMHHUH U UX COSMHEHHS https://m.edsoo.ru/7f41a636
HWroro mo pazpemy 25
Paznes 3. MeTa/lIbl M MX COeIUHEHUS
. bubnuoreka [JOK
3.1 ‘ Obume croficTsa MeTaIIOR 4 ‘ https://m.edsoo.ru/7f41a636
. bubnuoreka [JOK
32 ‘ Baxneiine Metaibl U X COSAMHEHUS 16 1 2 ‘ https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3nen 4. XumMus v oKpyKammias cpeia
4.1 BemecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKa 3 bubmmorexa [IOK
’ Lu P = https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmotexa 1OK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
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YACTHOE OBIIEOBPA30OBATEJIBHOE YUPEXJIEHUE

«OBHIEOBPA30OBATEJIbHAS IIKOJIA

C YI'JIVBJIEHHBIM U3YVUEHUEM MHOCTPAHHBIX A3bIKOB

«MHUP 3HAHUMN»

143422, MockoBckas 001., KpacHoropckuii p-H,
c. [lerpoBo-/lanbuee, yi. AnekcanapoBckas, 1. 4

[MTPUHATO

MeToarueckuM COBETOM

YOV mikona ¢ yriayOieHHbIM
U3y4CHUEM HWHOCTPAHHBIX S3BIKOB

«Mup 3HaHUI»
[IpoTokon Ne 1 ot 31.08.2023 1.

KanengapHo-reMaTuueckoe miaHUpOBaHHUE K
paboueii mporpamme
y4eOHOr0 MmpeameTa, Kypca
«XuUMHS»

8 kiacc 2023-2024 yueOHbI# TOJ

r. KpacHoropck
2023 1.

T.: 8-915-389-88-36
T.: 8-498-601-09-10

COT'JTIACOBAHO
3amecTtuTens nupekropa no YBP
/ Cyxanosa 1.C.
2023 r.

VYuurens: Cyxanosa 1.C.



KoanuecTBo yacoB

Ne JyieKTpOHHBbIE MH(POBbIE
Tema ypoxa Konrpoabnbie | IlpakTuuyeckue Ilnanupyemass =~ Dakruyeckas

n/n Bceero o0pa3oBare/ibHbIE pecypchl

padoThI padoThI nara JaTra
IT .P -
1 XP?;EZZT;:MHTH ;)H: K 1 04090807 bubmorexa LIOK
3 cropeka. https://m.edsoo.ru/ff0d210c

Tena u BemecTBa

) ITonsTHe 0 MeTomax 1 04.09.-08.09 Bubnmoreka IIOK
[MO3HAHHUS B XUMUHU https://m.edsoo.ru/ff0d227¢
IMpaktuueckas pabora Ne 1 11.09.-15.09

11

3 «a 6I:)aB;JZ)a padoTs! Bé 1 Bubnmoreka IIOK

I TOPHH U IPUEMBI

paTop P https://m.edsoo.ru/ff0d23dc
oOparteHns ¢ 1a00paTOPHBIM
0bopyoBaHUEM»

4 HucTeie BEIICCTBA U CMECH. 1 11.09.-15.09 bubanoreka [JOK
Cnoco0blI pa3neneHus cMecen https://m.edsoo.ru/ff0d26¢ca
IMpaktrueckas pabora Ne 2 18.09.-22.09

5 «Paznenenue cMmeceilt (Ha | Bubnuoreka IIOK
pUMepe OYMCTKU https://m.edsoo.ru/ff0d28c8
IIOBAPEHHOI COMHN)»

6 Aro ostek 1 18.09.-22.09 Bubnuoreka IIOK

TOMBI U M Bl
Ry https://m.edsoo.ru/ff0d2a6¢
X .
, ; PI:;[(I/I‘I((‘}(‘:CKI/IeOSHe;VIeHTBI 1 BuGmorexa LIOK
HaKH (CUMBOJIBI
5 https://m.edsoo.ru/ff0d2be8
XUMHUYECKHUX DJIEMEHTOB

g IpocThie U CIIOKHEIE ! 25.09.-29.09 bubmoreka IJOK
BEIIECTBA https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE 1 25.09.-29.09 bubnoreka IJOK
Y4YEeHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa 2.10.-06.10 Bumorexa [{OK

10 BelecTB. XUMHYECKAs 1

¢dbopmyna. BageHTHOCTh

https://m.edsoo.ru/ff0d2eae
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aTOMOB XUMHWYCCKHUX

3JIEMEHTOB
. O;ZI::I/ISGHI;I:M :TOIV;H%UI 2.10.-06.10 Bbubnanoreka [JOK
M - THOCHTEIbRAA https://m.edsoo.ru/ff0d323¢
MOJICKYJISIpHAs Macca
12 MaccoBas 10Ji1 XUMUYECKOTO 9.10.-13.10 Bbubnaunoreka [JOK
3JIeMEHTa B COeTUHCHUHI https://m.edsoo.ru/ff0d350c
13 KonmnuecTBo BemecTsa. 9.10.-13.10 Bubnmoreka IIOK
Moms. MomstpHast Macca https://m.edsoo.ru/ff0d5230
' https://m.edsoo.ru/ff0d37fa
peakiust
II -
. p:S:;KH u ycnom:: ) 16.10-20.10 BuGmmorexa [TOK
MIPOTEKAHHS XUMHUUECKUX
P N https://m.edsoo.ru/ff0d3al 6
peaximii
g 3aKoH COX)}:()aHCHI/Iﬂ II:/IaCCLI 23.10-27.10 Bu6nnorexa IJOK
BOMECT. AHNMHHCECKIC https://m.edsoo.ru/ff0d3b88
ypaBHCHHS
BrIunciaeHus KOJIHYECTBa, 23.10-27.10
17 MAacchl BEIECTBA 110 Bubnuoreka IIOK
YpaBHEHHSIM XHMHUYECKHAX https://m.edsoo.ru/ff0d5708
peakuui
Kraccudukanusi XaMHIeCcKux 07.11-10.11
T peaxmii (CoeTMHEHMUS, Bubnuoreka IIOK
Ppa3ioKeHus, 3aMeIICHNUS, https://m.edsoo.ru/ff0d3134
oOmeHa)
M. B. JlomoHOCOB — 07.11-10.11
19 Y4IEHBIA-OHIIUKIIOTICTUCT. Bbutnuoreka IJOK
O0o01eHue u https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIlis 3HAHUI
K o] -
2 eOHeTIi(I;J;BH:: P?:SOTa Nel o 13.11-17.11 Bbubnunoreka [JOK
TEME ¢ TBA U
Hl https://m.edsoo.ru/ff0d4290
XUMHYECKHUE PEAKITHN
21 Bo3nyx — cMech ra3os. 13.11-17.11 Bubnuoreka IJOK
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CocraB Bo3xyxa. Kucimopon
— DJIEMEHT U MPOCTOE
BeniectBo. O30H

https://m.edsoo.ru/ff0d448¢e

DuU3HUECKUE U XUMHYECKUE 20.11-24.11
CBOMCTBA KHCIOPOJa
22 (peaxmmn OKI/ICJII:)HfI}I bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d4614
ropenne). [lorstie 06
OKCHAAX
Crioco0bI OTy4YeHHs 20.11-24.11

23 KHCJIOPOAa B IA0OpaTOPUH U Bubmmorexa [IOK
TIPOMBIIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeHneHne Kucmopoaa
TemoBo# 3¢ ekt 27.11-01.12
XUMUYECKOU peakluH,

4 IIOHSATHE O Bubnmoreka IIOK
TEPMOXUMHUIECKOM https://m.edsoo.ru/ff0d4790
YpaBHEHHH, 3K30- U
SHIOTEPMHUYCCKUX PEAKITUIX
Torumeo (HedTh, yrojib U 27.11-01.12

)5 MeTaH). 3arps3HeHue bubmmorexa IIOK
BO3/yXa, CIIOCOOBI €r0 https://m.edsoo.ru/ff0d4c4a
MIPEeOTBPALICHHS
IMpaktuueckas pabora Ne 3 04.12-08.12

2% 1o teMe «llonydyenue u bubmmorexa IIOK
coOupaHue KUCIOPOoaa, https://m.edsoo.ru/ff0d4ae2
U3Y4YECHHE €r0 CBOMCTBY
Bonopon — snemeHT u -

27 npcl)ICTpoeﬂBemeCTBo. Oz brbmmorera LIOK

https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B npupoje
Ou3nyecKue U XUMUYECKUE A2-15.
28 CBOMCTBa BOJOPOJA. e Bubamorexa LIOK
https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
11.12-15.12 bubnunoreka ITOK
29 [TonsiTHE O KUCHOTAX U COJAX

https://m.edsoo.ru/ff0d50d2
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30 Croco6BI MOTyYCHHUS 18.12-22.12 bubnmoreka IJOK
BOJIOPO/A B J1a0OpaTOpUu https://m.edsoo.ru/ff0d4dd0
IMpaktrueckas pabora Ne 4 18.12-22.12

31 o Teme «[loryuenue u Bbubmmorexa [IOK
coOupaHme BOIOpoIa, https://m.edsoo.ru/ff0d4{42
H3Y4YEHHE €r0 CBOMCTB»

1 MonsipHbIi 00BEM Ta30B. 25.12-27.12 Bubnmoreka [IOK
3akoH ABOrajapo https://m.edsoo.ru/ff0d542¢
Boruncnenust 06béma, 09.01-12.01

. KZJIeI/I‘(I)eC:B:CBCH;eCTBa raza BiGmiorexa LIOK
IO €0 U3BECTHOM

Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIIN
00BEMY
Boluncienus 00bEMOB Tra3oB 09.01-12.01

34 10 YPaBHEHHIO pEAKLIUH Ha Bubmmorexa [IOK
OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B

35 du3NUeCKUe U XUMUUECKUE 15.01-19.01 Bbu6mmoreka IIOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanuii. [ToHsTHE 15.01-19.01 butnuoreka IJOK
00 MHAMKaTOpax https://m.edsoo.ru/ff0d59e2
Boza Kak pacTBOPHTEIIb. 22.01-26.01
H

37 ACBILICHHbIC Bubmmorexa [IOK
FICHACHIIICHELIC PACTBOPH. https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s1 BELIECTBA B
pactBope
Ipakruueckas pabora Ne 5 22.01-26.01

{
| Torewe dipmoromene BuSmorexa IIOK
TBOPOB C OIT HHOI
P P . P e https://m.edsoo.ru/ff0dSeba
MaccoBoii goueit
pacTBOPEHHOTO BEIIECTBA»
K 02 -
OHTpOJIEHAs pabota Ne2 1o 29.01-02.02 Butmmorexa LIOK
39 teme «Kucnopon. Bonopoa.

Bonma»

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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OKCcHIBI: COCTaB,

29.01-02.02

40 o Bubmuoreka [IOK
{IacCHIIRatlL, https://m.edsoo.ru/ff0d664e
HOMEHKJIATypa
TTonyyeHrEe U XMMHYECKUE 05.02-09.02

41 CBOMCTBA KHUCJOTHBIX, Bubnmoreka IIOK
OCHOBHBIX ¥ aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

“ OCHOBa(I})II/IHZ COCTaB, 05.02-09.02 Bunorexa LIOK
{J1CCHQURATI, https://m.edsoo.ru/ff0d67ca
HOMEHKJIIATypa

43 [Tonmy4yeHue u XuUMHUYIECKHE 12.02-16.02 bubnuoreka [IOK
CBOICTBa OCHOBAHHIA https://m.edsoo.ru/ff0d67ca

" E::CJZIT;; Kc;)c;:B, 12.02-16.02 Butmmorexa LIOK

T, https://m.edsoo.ru/ff0dfee2
HOMEHKJIIATypa

45 [Tonmy4yeHue u XuUMHU9IECKHe 19.02-23.02 bubnuoreka [IOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): 19.02-23.02

46 HOMEHKJIaTypa, CIIOCOObI butnuoreka IIOK
MOJTYYeHHs, XUMUYECKHE https://m.edsoo.ru/00ad9474
CBOICTBa
IMpaktuueckas pabora Ne 6. 26.02-01.03
Pemenue

47 9KCIEPUMEHTAIBHBIX 3a/1a4 bubmmorexa IIOK
1o TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7¢
HEOPTraHUYECKUX
COEJTUHEHU I

N IeHETUYECKAS CBA3b MEKILY 26.02-01.03 Bu6mmorexa [IOK
fraccamt HUeOpFaHquCKHX https://m.edsoo.ru/00ad9a50
COCOAUHCHUU

49 O06o6uienue u 04.03-07.03 Bubnuorexa LIOK
CHUCTEMAaTHU3alMs 3HAaHUH https://m.edsoo.ru/00ad9cb2

50 Koutponsaas pabora Ne3 mo 04.03-07.03 Bbubnmorexa IJOK

TeMe "OCHOBHBIE KIACCHI

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

HEOPraHNICCKUX

coequHeHnin"
IlepBbie MONBITKU 13.03-15.03
51 KJIacCU(UKAITIN XUMHIECKIIX Bubnmoreka IIOK
37eMeHTOB. [ToHsTHE O https://m.edsoo.ru/00ad9ffa
TPYIIAaX CXOJHBIX SJIEMEHTOB
IMepuoanyeckuii 3aK0H 1 13.03-15.03
57 Ilepuoguueckas cucrema Bubnmoreka [IOK
XUMHYECKHUX 3JIeMEHTOB JI. https://m.edsoo.ru/00adas52¢
U. Menneneesa
53 ITeproast, rpymIbI, 18.03-22.03 Bubnuoreka IIOK
TOJTPYIIITBI https://m.edsoo.ru/00ada52c
54 Crpoenue aromos. Coctas 18.03-22.03 Bubmmorexa [IOK
aTOMHBIX s1ep. M3oTorsr https://m.edsoo.ru/00ada342
CTpoeHHe 3IEKTPOHHBIX 01.04-05.04
55 000JI0YEK aTOMOB DJICMCHTOB Bubnuorexa IIOK
[epronmdaeckoit cuctemsr 1. https://m.edsoo.ru/00ada6bc
U. MenneneeBa
XapakrepucTuka 01.04-05.04
56 :I/ICI)VII/I;IQZI)(K(;I‘O I:(J)IGMCHT& o BuGmorexa LIOK
TO II HUIO B
. . https://m.edsoo.ru/00ada824
Ilepuoauueckoii cucreme .
W. MenneneeBa
3uauenue [Teproguyueckoro 08.04-12.04
57 3al;(:<Ha SH’III; a;fn;ltﬂ H:y:: " Bubmmorexa [IOK
npaktuku. J[. . Men, B
P - Ae https://m.edsoo.ru/00ada96e
— yuéHbI#, Ieaaror u
TpaXXIaHUH
“ ?Lexzpompnu::enwocn 08.04-12.04 BuGmorexa [{OK
TOMOB XUMHUYECKHX
https://m.edsoo.ru/00adaab8
9JIEMEHTOB
59 Wonnas xumudeckas CBSI3b 10.04-19.04 bubmmorexa OK
https://m.edsoo.ru/00adac34
60 KoBasienTHas mossipHast 10.04-19.04 bubnunoreka ITOK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

XNMHYCCKas CBA3b

https://m.edsoo.ru/00adaab8

61 KoBanenTHas HenonspHas | 22.04-26.04 Bubnmoreka [IOK
XUMHYECKas CBSA3b https://m.edsoo.ru/00adaab9
62 CteneHb OKUCICHUS 1 22.04-26.04 Bubmiorexa [IOK
https://m.edsoo.ru/00adae28
63 OKUCIUTEIBHO- 1 29.04-03.05 Bubnmoreka IIOK
BOCCTAHOBHTEIIEHBIE PEaKITIH https://m.edsoo.ru/00adb076
64 OKUCIUTENH U 1 29.04-03.05 Bbubnanoreka [JOK
BOCCTaHOBHTEJIH https://m.edsoo.ru/00adb076
» KOHTE)((()jJ‘IBHaiI pabota Ned4 o 1 06.05-10.05 Bubnuorexa IJOK
TeMe (LTPOCHHE aTOMA. https://m.edsoo.ru/00adb486
XuMHuyeckas CBA3b»
o geg:gm:{l:eyiw. | 06.05-10.05 bubanoreka [JOK
B . https://m.edsoo.ru/00adb33c
CHCTEeMAaTH3alKs 3HAHUH
P i . -
67 O?:g B}::;IeyEOK 1 15.05-17.05 Bbubmmorexa ITOK
B . https://m.edsoo.ru/00ad9cb2
CHCTEeMAaTHU3alKs 3HAHUH
P i . -
68 O?:g BI::I:II//IIeyEOK 1 15.05-17.05 bubimoreka IIOK
B . https://m.edsoo.ru/ff0d61c6
CHCTEMaTH3AI[|s 3HAHUI
OBHIEE KOJIMYECTBO YACOB 68

1O ITPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
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YACTHOE OBIIEOBPA30OBATEJIBHOE YUPEXJIEHUE

«OBIEOBPA30OBATEJIbHA S IIKOJIA

C YVI'JIVBJIEHHBIM U3VUEHUEM MHOCTPAHHBIX S3bIKOB

«MHAP 3HAHUIN»

143422, MockoBckast 0011., KpacHoropckwuii p-H,
c. IlerpoBo-/lanbHee, yi. AnekcanapoBckas, 1. 4

[MTPUHATO

MeToauueckuM COBETOM

YOV mikona ¢ yriay0ieHHbIM
U3y4CHUEM HWHOCTPAHHBIX S3BIKOB

«Mup 3HaHUI»
[Iporokon Ne 1 ot 31.08.2023 r.

KanennapHo-remaTtndeckoe miIaHUPOBaHUE K
paboueii mporpamme
y4eOHOro npeamera, Kypca
«XuUMHS»

9 xmacc 2023-2024 y4eOHbIN 10T

r. KpacnHoropck
2023 1.

T.: 8-915-389-88-36
T.: 8-498-601-09-10

COT'JTIACOBAHO
3amecTtuTens nupekropa no YBP
/ Cyxanosa 1.C.
2023 r.

VYuurens: Cyxanosa 1.C.



KoandecTBo yacoB

No JJIeKTpOHHBbIEe HH(POBbIE
n/n Tema ypoxa Bcero Konrpostuie  IMpaxruuecikue Tranupyemas o0pa3oBaTeIbHbIE pecypchl
padoThbI padoThbI Aara ®akTnveckas
jaara

IepuoanyecKuii 3aK0H. 04.09.-08.09

| [epronndeckas cucrema | Bubnmoreka IIOK
XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adb59e
. . MenpneneeBa
3aKOHOMEPHOCTH B 04.09.-08.09

) U3MEHEHUH CBOWCTB | bubanoreka [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB
Knaccudukanus u 11.09.-15.09

3 HOMEHKJIaTypa | bubnuoreka [JOK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEIIIECTB
Buibl XuMU4ecKoOn 11.09.-15.09

4 CBSI3U U THUIIbI | butnuoreka IIOK
KPHUCTAJUTHUECKUX https://m.edsoo.ru/00adbac6
pemeTox
KonTponsHas pabota 18.09.-22.09
Nel o reme

5 «IloBTOpEHUE U | | bubmmorexa IIOK
yrityOieHue 3HaHui https://m.edsoo.ru/00adbcb0
OCHOBHBIX Pa3/IeiioB
Kypca 8 kiaccay
Knaccudukanus -

6 XHMqu((I:)KHXI;eaKum?I 1o 1 15092209 Bubamorexa LIOK

https://m.edsoo.ru/00adbcb0

Pa3JINYHbIM ITPU3HAKAM
IonsaTue o ckopocTu
XAUMHUYIECKOHN PEaKIIHH. BuGmorexa LIOK

7 IToHsATHE O TOMOTEHHBIX 1

1 reTepoOreHHbIX
peaknuax

https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

[oHATHE 0 XUMHUECKOM 25.09.-29.09
paBHOBecuu. PakTOpHI,
, | e
peaktt https://m.edsoo.ru/00adc28c
IIOJI0KEHHE
XUMHUYECKOTO
paBHOBeCHs
, | S
https://m.edsoo.ru/00adcade
peaximu
Teopus 2.10.-06.10
10 3JEKTPOJIUTUYECKON Bubmmorexa [IOK
mucconuanun. CHIbHBIE https://m.edsoo.ru/00adcd68
U CJIA0bIC IJIEKTPOJIUTHI
1 HoHHbIE ypaBHEHUS 2.10.-06.10 Bubmorexa [IOK
peaxrmii https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA 9.10.-13.10
12 zH;:H:T HeozHgBa:HHvBo 5 Bubnuoreka IIOK
BETE II TaBJICHUI
bex . N https://m.edsoo.ru/00add5d8
3JIEKTPOTUTHUECKOM
IACCOLUALUN
XUMHUYECKUE CBOWCTBA 9.10.-13.10
13 Cozelz :CB:Te 06 Bubnuoreka IIOK
II TAaBJIICHUI
pen . . https://m.edsoo.ru/00add8b2
3JIEKTPOTUTHUECKOM
JIACCOLHAIIAN
14 IMousTHE O THAPOTU3E 16.10-20.10 Bubnumoreka IIOK
coJiei https://m.edsoo.ru/00add9d4
15 O6o0Enne U 16.10-20.10 Bubimoreka IIOK
CHUCTEMAaTHU3alMs 3HAHUH https://m.edsoo.ru/00addd12
IMpaktuueckas pabora Ne 23.10-27.10
16 1. «Pemenue butnuoreka IJOK

OKCIICPUMEHTAJIbHBIX
3agau»

https://m.edsoo.ru/00addbfa



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

KonrposnsHas paboTa 23.10-27.10
No2 mo Teme
17 «QNEeKTpOIUTHYECKAS Bubnmoreka [IOK
JICCOIIHAITHS. https://m.edsoo.ru/00addec0
XUMUYECKUE PEaKIUH B
pacTBoOpax»
O611as XapaKTepUCTUKA 07.11-10.11
18 rajJjoreHoB. X UMUYECKHUE Bbubnanoreka [JOK
CBOICTBa Ha IpUMepe https://m.edsoo.ru/00addfe2
xJiopa
Xnoposonopoa. ConsiHas 07.11-10.11
19 KHCIIOTa, XUMHIECCKHE Bubnmoreka IIOK
CBOICTBA, IMOTyYCHHE, https://m.edsoo.ru/00adel104
MIPUMEHECHUE
IMpakTrueckas padora Ne 13.11-17.11
20 2 no teme «Ilomyuenue Bubmmorexa [IOK
COJITHOM KHCJIOTHI, https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTBY
Brruncnenus no 13.11-17.11
aBHCHISIM
21 ZfIMI/I‘{eCKI/IX peakuuii Bubmorexa LIOK
’ https://m.edsoo.ru/00ade488
€CIT OJIMH U3 pearcHTOB
JTaH B N30BITKE
” OO0wias XxapaKTepucTHKa 20.11-24.11 bubnuoreka [JOK
anemMeHToB VIA-rpymms https://m.edsoo.ru/00ade64a
AJLIOTPOIIHEIE 20.11-24.11
MOAN(UKAIIUN CEPBI.
Haxoxxnenne cepsl u eé Bubmmorexa IIOK
23 .
COCTUHEHUH B IPHUPOJIE. https://m.edsoo.ru/00ade64a
XuUMHUYECKHAE CBOMCTBA
cephl
CepoBoI0pO/1, CTPOEHHE, 27.11-01.12 Butmmorexa LIOK
24 ¢usngeckne u

XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

25

Oxcunsl cepel. CepHas

KUCIoTa, PU3NYECKHE U
XMMHUYECKHE CBOMCTBA,

NIpUMEHEHHE

27.11-01.12

Bbubnanoreka [JOK
https://m.edsoo.ru/00adea28

26

27

XYUMUYECKUE PEAKLIUH,
JIeKaIIre B OCHOBE
MIPOMBITITICHHOTO
croco0a 1mosry4eHust
CEepHOMN KUCIIOTHL.
XuMHU4uecKkoe
3arpsi3HeHue
OKpYy>Karouiei cpeibl
COCTUHCHUSMH CEPBI
Brruncnenue maccoBoit
JIOJIA BBIXOJa IIPOAYKTa
peakuuu

04.12-08.12

04.12-08.12

Bubnmoreka IIOK
https://m.edsoo.ru/00adec8a

Bubnuoreka IIOK
https://m.edsoo.ru/00adec8a

28

O01mmast XapaKTepuCTHKA
3J€MEHTOB V A-TpyIIIbL.
A30T, pacrpocTpaHeHHE
B IIpUpoO/Ie, pusnveckue
U XMMHYECKHE CBOMCTBA

11.12-15.12

butnuoreka IIOK
https://m.edsoo.ru/00adeea6

29

AMMmuak, ero
¢dusndeckue u
XMMHUUYECKHE CBOMCTBA,
TIOJTy4eHHE U
NIPUMEHEHHE

11.12-15.12

butnuoreka IJOK
https://m.edsoo.ru/00adf004

30

31

32

[MpakTryeckas pabora Ne
3 no treme «IlonyyeHue
aMMHaKa, U3y4eHHe ero
CBOMCTB»

A30THas KMCIOTa, €€
¢dusnyeckne u
XMMHUYECKHE CBOMCTBA

Wcnonp3oBanue

18.12-22.12

18.12-22.12

25.12-27.12

bubnuoreka IJOK
https://m.edsoo.ru/00adf180

bubnmoreka IJOK
https://m.edsoo.ru/00adf306

Bubmmoreka IJOK



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

33

34

35

36

37

HUTPATOB U COJeH
aMMOHHS B KAUeCTBE
MUHEPATbHBIX
yIoOpeHui.
Xumuueckoe
3arpsi3HCHUE
OKpY’KaroLei cpeabl
COCAMHECHHUSIMH a30Ta
dochop. Oxcun
¢docdopa (V) u
¢dochopHas kucora,
¢dusnyeckue u
XUMHUUYECKHE CBOWCTBA,
MOJTy4eHHe

Hcnonws3oBanue
¢docdaro B kauecTBe
MHUHEPATbHBIX
ynoOpeHuit. 3arps3HeHne
MIPUPOIHOH CpeIbl
¢docharamu

VYrnepon,
pacmpocTpaHeHHe B
npupojie, hpu3ndeckue u
XUMHUYECKHE CBOMCTBA
OKcuabl yraeposa, ux
¢dusnyeckue u
XUMHUYECKHE CBOMCTBA.
DKOJOTHYECKHe
MpOoOJIeMBI, CBSI3aHHBIE C
okcuaoM yraepoaa (IV)
VYronbHas KUCIoTa 1 e€
coiu

09.01-12.01

09.01-12.01

15.01-19.01

15.01-19.01

22.01-26.01

https://m.edsoo.ru/00adf518

bubanoreka [JOK
https://m.edsoo.ru/00adf68a

bubanoreka [JOK
https://m.edsoo.ru/00adfc20

butnuoreka IJOK
https://m.edsoo.ru/00adfd9c

Bbutnuoreka IIOK
https://m.edsoo.ru/00adfebe

bubnmoreka IJOK
https://m.eds00.ru/00ae006¢

38

[MpakTryeckas pabora Ne
4 no Teme "IlomyueHnue
YIIEKUCIIOTO Ta3a.

22.01-26.01

butnuoreka IIOK
https://m.edsoo.ru/00ae027¢



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
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KauecTBenHas peakuus
Ha KapOoHaT-1oH"

39

IlepBoHauanbHbIE
MTOHATHUS 00
OpPraHUYECKUX
BEIECTBaX KakK O
COEAMHEHUSIX YIIepoaa

29.01-02.02

Bbubnanoreka [JOK
https://m.edsoo.ru/00ac054¢

40

41

40

43

44

Kpemnuii u ero
COCAMHEHUS

[MpakTuyeckas pabora Ne
5. Pemienue
IKCICPUMEHTATBHBIX
3a7a4 1o TeMe
«Baxneine
HEMETAJLIBL U HX
COETUHEHHUS

KonrponbHas padborta
Ne3 o reme
«Baxxnenine
HEMCETAJJIbI U UX
COEIMHEHUSD

OO0wias XxapaKTepucTHKa
XUMHYECKHX DJIEMEHTOB
— METaJUIOB.
Mertannudeckas CBsI3b U
MeTaTnIecKas
KpUCTaJUTUIECKas
pemérka. dusnueckue
CBOMCTBa METAJIIIOB

XUMUYECKUE CBOWCTBA
METaJUIOB.
ONEeKTPOXUMHUYECKHH
psA HanpsKEHUH
METaJUIOB

29.01-02.02

05.02-09.02

05.02-09.02

12.02-16.02

12.02-16.02

Bbubnanoreka [JOK
https://m.edsoo.ru/00ae080a

Bubnmoreka IIOK
https://m.edsoo.ru/00ae0bf2

Bubnuoreka IIOK
https://m.edsoo.ru/00ae0el8

butnuoreka IJOK
https://m.edsoo.ru/00ael103e

bubnmoreka IJOK
https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O61ue crocoos! 19.02-23.02
MOJTYYCHHUS METAJIIOB.
i CruiaBbl. Beraucnenus BuGmiorexa LIOK
110 YPABHEHIM . https://m.edsoo.ru/00ael 156
XUMHUYCCKUX PEAKIIHIA,
€CITU OJIMH U3 PEarcHTOB
COJICPIKUT PUMECH
46 ITonsatue o koppo3uu 19.02-23.02 Bubmuoreka [IOK
MeTaJlJIOB https://m.edsoo.ru/00aec1278
47 111 26.02-01.03 Bbu6mmoreka IIOK
CTOHPIC METaLIbT https://m.edsoo.ru/00ae14b2
43 OKCHIBI U TUAPOKCHUIBI 26.02-01.03 Bubnuoreka [IOK
HATPUS U KaJus https://m.edsoo.ru/00ac14b2
. H https://m.edsoo.ru/00ac15e8
MarHuit
50 Bakueiimme coe1uHEHUS 04.03-07.03 Bbub6mmoreka IIOK
KaJIbIAS https://m.edsoo.ru/00ael5e8
51 O6o01eHrEe U 13.03-15.03
CHCTEMAaTHU3aIvs 3HaHU I
5 JKécTKOCTh BOJIBI U 13.03-15.03 Bbu6mmoreka IJOK
crocoObI e€ yCcTpaHeHHUs https://m.edsoo.ru/00ael1886
IMpaktuueckas pabora Ne 18.03-22.03
53 6 o Teme "XKEcTkoCTh Bubnuoreka IIOK
BOJBI 1 METOIBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"
54 JNTP— 18.03-22.03 Bbutnuoreka IJOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBolicTBa 01.04-05.04 Bubnmoreka LIOK
OKCHJA U THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneszo 01.04-05.04 bubnunoreka [JOK
1 https://m.edsoo.ru/00ae1d86
57 OKCH/IBI, THIPOKCUIBI U 08.04-12.04 Bbubnuoreka IJOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

coumn xene3a (I1) u
xenesa (III)

https://m.edsoo.ru/00ae35e6

58

59

60

O0600611IEHNE 1
CHUCTEeMAaTH3aIysl 3HAHUH

[MpakTuyeckas pabora Ne
7. Peienue
IKCIEPUMECHTAIBHBIX
3aja4 o TemMe
«BaxxkaeHire MeTajIbl 1
HX COCIMHEHHS

Brruncienus mo
YpaBHEHUSM
XUMUYECKUX Peaklnid,
€CJIM OJIUH U3 PeareHTOB
JIaH B U30BITKE HIIN
COZIEPKUT MPUMECH.
Brrunciaenust maccoBoit
JIOJIM BBIXOJ1a IPOAYKTa
peakuuu

08.04-12.04

10.04-19.04

10.04-19.04

Bbubanoreka [JOK
https://m.edsoo.ru/00ae3de8

bubanoreka [JOK
https://m.edsoo.ru/00ae1750

61

62

O06001Eenne 1
cHCTEMaTHU3alUs 3HAHUIT

KontponsHas pabora
No4 o Teme
«Baxneuime MeTasibl 1
WX COCTMHECHUS

22.04-26.04

22.04-26.04

63

BemectBa u marepuasbt
B IIOBCETHEBHOM JKHU3HU
YeJIOBCKa

29.04-03.05

Bbutnuoreka IJOK
https://m.edsoo.ru/00ae3£50

64

65

66

Xumugeckoe
3arpsi3HEHUE
OKpY>Karollen cpeabl
Ponb xumuu B perieHun

9KOJIOTHYECKUX TpoOiIeM

PesepBHblil ypok.

29.04-03.05

06.05-10.05

06.05-10.05

Bbutnuoreka IJOK
https://m.edsoo.ru/00ae4270

butnuoreka IJOK
https://m.edsoo.ru/00ae4270

Bubmmoreka IJOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

O0600611IEHNE 1
cucTeMAaTu3aus 3HaHUi

https://m.edsoo.ru/00ae0d0a

PesepBHblil ypok.

67 O0600611IEHNE 1
CHUCTEeMAaTH3aIysl 3HAHUH
Pe3epBHslil ypok.

68 0O06006meHNe U
cHUCTeMaTH3alusl 3HAaHUI

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68

15.05-17.05

15.05-17.05

Bbubanoreka [JOK
https://m.edsoo.ru/00adb33c

Bubnmoreka IIOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiienne»
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
O.C.I'abpuensu, A.B.furykoBa. Pabouas terpaas 8 ki1. K yueOHuKy

O.C.I'abpuensna, Xumus. 8. — M.:[IPODA, 2012

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://educont.ru/- katanor nuppoBoro 06pa3oBaTEILHOTO KOHTEHTA.






