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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no XMMHHM Ha YPOBHE OCHOBHOI'O 001Iero o0pa3oBaHUs COCTaBJI€HA Ha
OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHOW MpPOrpaMMbl
OCHOBHOTO 0011ero odbpazoBanus, npeacrasieHHbix B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHOil paboueld MporpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHLEMUUU MPENOoIaBaHus
yuyeOHOro mpeaMera «XuMus» B 00pa3oBaTeNbHbIX opraHu3auusx Poccuiickoi
denepauni.

[IporpamMma mo xumuu Aa€T MpeACTaBICHUE O IEAX, 00IIeH cTpaTeruu o0ydeHus,
BOCIUTAHUS U Pa3BUTHUSL 00YUAIOUIMXCS CPEJICTBAMH Y4eOHOr O MpeIMeTa, yCTaHABIMBAET
o0s3aTeNIbHOE TPEIMETHOE COJEpKaHHUEe, MPEAYCMaTPUBAET PpACIpPECICHUE €ro 1o
KJIaCCaM M CTPYKTYPHUPOBAHHE O pa3feiaaM U TEMAM IMPOrpaMMBbl [0 XUMUH, ONIPEAEIIAET
KOJIMYECTBEHHbIE W KAYECTBEHHBIE XAaPAKTEPUCTUKU COJEpKaHUSA, PEKOMEHAYEMYIO
NOCJIEIOBATENIBHOCT ~ M3YYEHUS  XUMHUM € Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM Y4eOHOTro Mpollecca, BO3PACTHBIX OCOOEHHOCTEHN
oOy4Jaromuxcs, OmpenessieT BO3MOXHOCTH MpeaMera JUisl peanu3alud TpeOOBaHHM K
pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNIbHOW MPOrpaMMbl HA YPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHus, a TakKe TPeOOBAaHUM K pe3yjIbTaTaM 00y4YeHUs XUMHH Ha YPOBHE
Hese M3ydeHus MpeAMeTa U OCHOBHBIX BUOB y4eOHO-TIO3HABATEIBHOW AEATENHHOCTH
00y4aromierocsi o OCBOCHUIO Y4eOHOTO COIepKaAHUSI.

3HaHME XUMHUU CIYXKAT OCHOBOW it  (OPMHpPOBAHUS  MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeaCTaBiICHUl 0 MaTEepHAIbHOM €IMHCTBE MHUPA, BAXHYIO POJb
urpart GopmMupyemble XUMUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUH U 00
HBOJIIOIIUHU BEIECTB B MPUPOJE, O MyTIX PEUICHUS I00aIbHBIX MPOOIEM YCTONYHBOTO
pa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, JHEPrE€TUYECKOM, MUIIEBOM M SKOJOTHYECKOU
0e301acHOCTH, MPOOIIeM 3 paBOOXPaHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peain3allid BO3MOXKHOCTEH UIsi caMOpa3BUTUS W (POPMUPOBAHUS
KYJbTYpPbI INYHOCTH, €€ 0011el 1 PyHKINOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHpOBaHME MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOyyarouMxcs,  HABBIKOB ~ HUX  CAMOCTOSATENIBHOM  y4yeOHOH  JIeATEIbHOCTH,
HKCIEPUMEHTANBHBIX M  HCCIIEJOBATEIbCKUX  yMEHUH, HEOOXOJUMBIX KaKk B
MOBCEIHEBHOM JKU3HHU, TaK U B MPOPECCUOHANBHON 1€ATeIbHOCTH;

3HAKOMMT CO CHENNU(PHUKON HAYYHOrO MBILJIEHUS, 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO
B3IVIAA HAa E€IMHCTBO IIPUPOJBI M 4YEJIOBEKA, SBISAETCA OTBETCTBEHHBIM JTAallOM B
(GopMuUpPOBaHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTH 00YYaroIINXCS;

CIOCOOCTBYET (DOPMUPOBAHUIO LIEHHOCTHOIO OTHOLIEHUS K €CTECTBEHHOHAYYHBIM
3HAHMSIM, K MPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIAJ B 3KOJOTHMYECKOE OOpa30BaHHE
00yYarOITHUXCA.



JlanHble HampaBieHUsT B OOyYEHMM XUMHUM OO€ECIEeUYUBAIOTCS CHELU(PUKON
coJiepKaHUsl y4eOHOro MpeaMeTa, KOTOPbIN SBISETCS MeJarornyecku aganTUPOBaHHBIM
OoTpakeHHMEeM 0a30BOM HAYKH XMMUHU Ha ONPENETEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 0O0LIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYyYaIOIMMUCS CHUCTEMbl [E€PBOHAYAJIBHBIX TIOHATHUM XHWMHH, OCHOB
HEOPraHUYECKOW XMMHUU M HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MOHSTHUA OPraHUYECKOU
XUMHUH.

CtpykTypa cojaepKaHusi MporpaMMbl MO XUMHH CGHOPMHpPOBAHA Ha OCHOBE
CUCTEMHOI0 Moaxoaa K €€ nydeHnro. CoaepkaHue CKIAABIBAETCS U3 CUCTEMBI IIOHATHIM
0 XUMHUYECKOM 3JIEMEHTE M BEUIECTBE U CUCTEMbI MOHATUM O XUMHUYECKOW peakiuu. O6e
ATU CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPUHIIUIY MOCJIEI0BATEIBHOTO Pa3BUTHS
3HAaHUN HA OCHOBE TEOPETUUECKUX MPEACTABICHUN pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3H;

— IpeJICTaBICHUMN 00 ANEKTPOIUTHUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIMPUYECKU MOJYYEHHBIX U
OCMBICJICHHBIX (PAKTOB, pPa3BUBAIOTCS IMOCJIEI0BATEIHLHO OT OJIHOTO YPOBHS K JIPYyromy,
BBIMIONHSASE (QYHKIMH OOBSICHEHUS U TMPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U MOJIYUEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMsbl Mo XUMHUHU CIOCOOCTBYET (hOPMHUPOBAHUIO MIPEICTABICHUS O
XUMUYECKOW COCTABJISAIOIIEN HAYYHON KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOMN MPUPOIBI,
LEHHOCTHOTO OTHOLIEHHS K HAYYHOMY 3HaHUIO U METOJaM MO3HaHUs B Hayke. M3yueHue
XUMHH TIPOUCXOIUT C MIPUBJICYCHUEM 3HAHUN U3 paHEE U3yUYEHHBIX YYEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Ipy m3yueHUH XUMHHM TPOUCXOAUT (OPMHUPOBAHWE 3HAHUN OCHOB XMUMHUYECKOM
HAayKd Kak o0O0JIaCTM COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTHUECKOU JAEsITeIIbHOCTU
YelloBeKa W KaK OJHOr0 W3 KOMIIOHEHTOB MHMPOBOM KyJIbTYphl. 3agada y4eOHOTO
MpeaMeTa COCTOMT B (OPMHPOBAHWM CHCTEMBl XMMHUYECKHUX 3HAHWNM — Ba)KHEUIIIHUX
(dakToOB, TMOHATHIH, 3aKOHOB M TEOPETHUYECKUX TMOJOKEHUU, TOCTYIHBIX 0000IIEeHUN
MHPOBO33PEHYECKOTO XapakTepa, SA3blKa HAYKH, B MPHOOIICHMH K HAYYHBIM METOJaM
MO3HAHUS TPU M3YYCHHH BEIIECTB M XUMUYECKUX peaKkiui, B (HOPMHUPOBAHUU U
Pa3BUTHH TO3HABATEIBHBIX YMEHHH M WX MPUMEHEHHWU B Y4eOHO-TIO3HABATEIHHOU U
yu4eOHO-UCCIIEIOBATENBCKOM 1€ATEIbHOCTH, OCBOCHUH MPaBMJI O€30MaCHOTO O0paIeHuUs
C BEILECTBAMU B ITIOBCETHEBHOM KU3HH.

[Ipy w3ydyeHHH XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro oO0Opa3oBaHHsA BaXHOE
3HaYEeHUE TPUOOPETU TaKHe 1IENH, KaK:

— (opMupoBaHHE  HMHTEUIEKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0O0Opa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IMPUHATHIO  PELIECHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;



— HANpPaBJICHHOCTh OOyYEHHUS Ha CHUCTEMaTHYEeCKOEe MPUOOIIeHNE O0yYarolmuxcs K
CaMOCTOSITEJIbHOM TO3HABAaTEIbHOU JIESITENIBHOCTH, HAy4YHBIM METOJaM [O3HaHMUS,
bopMUPYIOIIMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrnieyeHue yclIoBHiM, CIOCOOCTBYIOMINX MPUOOPETEHNIO O0YYAIOIUMHUCS OIbITa
pa3HOOOpa3HOW JEeATEeNbHOCTH, IIO3HAHWST W CaMOIIO3HAHMS, KIIOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETCHITUM), UMEIOIINX YHUBEPCATbHOE 3HAUCHHE JIJISI Pa3IMYHBIX BUJIOB
NeSATeNIbHOCTH;

— (opmupoBanue 001Ie HYHKIMOHAIBHON U €CTECTBEHHOHAYYHOM TPaMOTHOCTH,
B TOM YHUCJIE YMEHHUIH OOBSCHSITH U OIICHUBATH SBJICHUS OKPY>KAIOIIETO MUPA, UCTIONIb3YSI
3HaHUS W OMbBIT, TOJYYCHHBbIE MPU H3YYECHUU XUMHH, MPUMEHSTh UX MPU DPEIICHUU
mpoOJieM B MOBCEAHEBHOM KU3HU U TPYIOBOU JIESITEIIBHOCTH;

— ¢opmupoBaHue y OOYYAIOIIUXCS TYMAaHUCTHYECKUX OTHOIICHUMN, MOHUMAaHUS
[IEHHOCTH XMMHWYECKUX 3HAHUU Il BBIPAOOTKH HKOJOTHUYECKH II€JIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM JCATEIHLHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/JI0POBbS U
OKPY’KAIOIIEH IPUPOTHON CPEBI;

—pa3BUTHE MOTHBAIMM K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAaHUIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUCCKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TTPOQ IS U HAMPABICHHOCTH JAJIbHEUIIIETO 00yUeHUS.

OO6miee 4ucio 4acoB, OTBEAEHHBIX ISl U3YyUEHUS XMUMHH Ha YPOBHE OCHOBHOTO
ob1rero oopa3oBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HEJEIIO),
B 9 kiacce — 68 yacoB (2 4aca B HEJENIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Ponp XUMHUM B KHU3HU YEJIOBEKA. XHMHUS B CHUCTEME HAYK.
Tena n BemecTBa. ®U3NUECKUE CBOWCTBA BEMIECTB. ArperaTHOe COCTOSIHUE BEIIECTB.
[lonsiTue o0 MeTonax mMmo3HaHWS B XuMuHM. YucTeie BemiectBa U cMmecu. CrocoOsl
pas3zelieHusl CMECEM.

ATOMBI W MOJEKYJIbl. XHUMHYECKHE dJIEeMEHTbl. CHMBOIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClI0XKHbIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckast ¢popmysa. BareHTHOCTh aTOMOB XMMHYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemniecTB. OTHOcUTENbHAasE aToMHas macca. OTHOCHTENIbHas
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUHU.

KomnuectBo BemiectBa. Mosb. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCJIAa CTPYKTYPHBIX €IWHHUIl BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

®U3NYECKUE M XMMHUYECKHUE SIBICHUS. XUMHUYECKasi peakiusi U €€ MpPU3HAKHU.
3aKOH COXpaHEHMs MacChl BelecTB. XWMHUYECKHe YypaBHeHUs. Kiaccubuxamus
XUMHUYECKUX peakIuii (COeqUHEHNUsI, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCyA0OH, MpaBuiiaMu paboOThl B J1TaOOpaTOpuu U
npuéMamMu oOpalleHHs] C JJabopaTOPHBIM O00OPYJOBaHUEM, M3YYEHHE M OIMUCAHUE
¢uznueckux CBOMCTB  00Opa3lloB  HEOPraHWYECKHUX  BEIIECTB, HAOJIOJECHUE
¢usznueckux (IU1aBieHHe BOCKA, TasHUE JIba, paCTUpaHUE caxapa B CTyIKe, KUTICHUE
U KOHJIEHCAIMSl BOJbI) M XHUMHUYECKHX (TOpPEHHE CBEYH, MPOKAJMBAHUE MEIHOU
IIPOBOJIOKH, B3aMMOJICCTBHE MeJIa ¢ KUCJIOTOMN) SBJICHHUM, HAOJIIOACHUE U OTMCAHUE
OPU3HAKOB  MPOTEKAaHWS  XUMUYECKHX  peakiuil  (pa3jokeHue  caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pas3liokKeHHEe THAPOKCHIA
meau (1) mpu HarpeBaHuu, B3aUMOJICHCTBHUE Kene3a ¢ pactBopoMm cosd mean (1),
M3y4YeHHE CIOCOOOB pa3feieHUs CMECEH: C IMOMOINBI0 MarHuTa, (GUIbTpoBaHHE,
BBIIAPUBAHUE, TUCTWUIALNSL, XpoMmaTtorpadus, MPOBEACHHUE OYUCTKH MOBApPEHHOU
coilv,  HaOMIOJAEHWE W ONMHCAaHWUE  PEe3yJlbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHUE MOJEIECH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopol — 3JI€MEHT M IPOCTOE
BellecTBO. HaxokaeHwe Kuciopona B NOpUpoae, (PU3NUecKue U XUMHUYECKHE
cBoiictBa (peakuuu ropenwms). Oxcunbl. [lpumenenme kucmopona. CrocoObI
MOJIyYEHHUS KUCIOPO/ia B 1a00paTOpUu U MPOMBIIIIEHHOCTH. KpyroBopoT kuciopojaa
B npupoe. O30H — ajuioTponHas MoAu(UKALINS KUCIOPO/Ia.



TeroBo# 3pPpexkT XUMUUECKON peakuu, TEpPMOXUMHUUECKUE YPaBHEHUS, K30~
U DHAOTEPMUYECKHUE pEakuuu. TOIIMBO: Yrojib U METaH. 3arpsA3HCHUE BO3]yXa,
YCWJIEHHE MAPHUKOBOTO 3(pPeKTa, pazpylieHue 030HOBOIO CIIOS.

Bonopoxn — anemeHT u npocTtoe BemecTBO. HaxoxaeHne Bogopoaa B MpUpOE,
bu3nYecKue U XMMHYECKHUE CBOMCTBA, IPUMEHEHHE, ClIOCOObI noydeHus. Kucaotsl
U COJIN.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CBOMCTBA BOAbL. Boma Kkak pactBopurenb. PacTBOpBL
HacebllieHHble W HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 107151 BELIECTBA B PacTBOpE. XMMHUUYECKUE CBOMCTBA BOAbBI. OCHOBaHWS.
Ponb pacTBOpoB B mpupose UM B KU3HM 4eloBeka. KpyroBopoT BOJbI B MPUPOJIE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOJHBIX BOJI.

Knaccudpuxanus wneoprannueckux coeauHennii. Oxcuawl. Knaccudukarus
OKCUJIOB:  cojiecoOpa3syiomue  (OCHOBHBIC,  KHUCJIOTHbIe, aM(pOTepHbIE) U
HecosieoOpasyromue. Homenknatypa okcuoB. dusnyeckue 1 XMMUYECKHE CBOMCTBA
okcui0B. [Tonydyenue okcuaos.

OcHoBanms. Krnaccudukaruss OCHOBaHMM: IIENOYM W HEPACTBOPHUMBIC
ocHoBaHMsl. HoMmeHknatypa ocHoBaHUW. PuU3WUECKHE W XUMHUYECKHE CBONCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUIM.

Kucnortel. Knaccudukarnus kucinor. Homenknarypa kucinoT. dusuueckue u
XUMHUYECKHE CBOWCTBA KHUCJIOT. Psan akrtuBHoctm wmertamwioB H. H. bekerosa.
[TonyyeHne KUCOT.

Comu. Homenknarypa coneil. @u3MYECKME M XMMHUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCcnepumenm:

KaueCTBEHHOE OIpPEJEJICHUE COAEPKAHUS KUCIOpOJa B BO3JyXE, MOJYyYEHHE,
coOupaHue, pacro3HaBaHWE U M3yYEHHWE CBOWCTB KHUCIOPOJAa, HAOI0eHNe
B3aUMOJICMCTBUS BEUIECTB C KUCIOPOJIOM U yCIOBUS BOZHUKHOBEHHUS U MPEKPALLCHUS
ropeHus (moxapa), o3HaKOMJICHHE ¢ oOpasliaMu OKCHJIOB M OMUCAHWE MX CBOWCTB,
MoJIy4yeHue, cOOMpaHue, pacrno3HaBaHUE M U3yYEHHE CBOMCTB BOAOpoAa (TOpeHHeE),
B3aumojieiictBue Bojiopoaa ¢ okcugom Meau (IlI) (Bo3MOXHO HCHOJIB30BaHKE
BUJIEOMATEPUATIOB), HAOMIOJACHUE OOpa3IOB BEIMIECTB KOJWYECTBOM 1 MOIb,
UcCclieJOBaHHE OCOOCHHOCTEN pacTBOPEHMS BEUIECTB C PAa3IMYHON PACTBOPUMOCTEHIO,
MIPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHONM MACCOBOM JI0JI€d PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBUE BOJBI C METajlaMH (HATpUEeM U KalbIleM) (BO3MOXKHO
HCIIOJb30BaHUE BHUJEOMATEpPUAIOB), HCCIEJA0BaHUE OOpa3loB HEOPraHWYECKUX
BEIIECTB PA3UYHBIX KIACCOB, HAONIOJACHUE W3MEHEHHWS OKPAaCKU HWHIUKATOPOB B
pacTBOpax KHUCJIOT M Iesoveil, uzydeHue B3aumopeictBus okcupa menu (Il) c
pacTBOPOM CEPHOM KHUCJIOThI, KHCIOT C MeETa/ulaMH, PEAKIUMHA HEeWTpaau3alni,
MOJy4EHUE HEPACTBOPUMBIX OCHOBAHWW, BBITECCHEHHE OJIHOTO METaia JPYTUM W3



pacTBOpa COJIY, PELUICHUE IKCIIEPUMEHTAIIBHBIX 3a7a4 N0 TeMe «BakHenIne Kiracchl
HEOPraHUYECKUX COCTMHEHUI.

HHepuonnuyecknin 3axkoH u Ilepuoamyeckas cucreMa XUMHYECKHUX
aemenToB /JI. HU. MengesneeBa. CrpoeHue aromMoB. XHMHYECKas CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeAKIIUU

[lepBble MOMBITKH KIacCU(UKAIUU XUMUYECKUX dyeMeHTOB. [loHsTue o
IPYINax CXOJHBIX JJEMEHTOB (LIEJOYHbICE U IIEJIOYHO3EMENIbHBIC METAILIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHTbI, KOTOpble 00pa3ytoT aM(oTepHble OKCUBI U
TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoguueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB [l.
N. Menpneneesa. Koporkonepuonnas u gimuHHonepuoaHas ¢Gopmel [lepuoanueckoit
cucrembl xumuueckux osnemeHtoB JI. WM. Mengeneea. Ilepuonbl W TpyImIibL.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX sijep. M3otonsl. DnekTpoHsl. CTpoeHHE
AJIEKTPOHHBIX  000JIOYEK aToMOB  mepBbIX 20  XUMHUYECKMX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [l. M. MeHneneeBa. XapakTepuCTHKA XUMHYECKOTO
3JIEMEHTA TI0 €ro MoJIokKeHuto B [lepuonnueckon cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUsI pajuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METALTUYECKUX U HEMETANIMYECKUX CBOMCTB IO TPYINaM U MEPUOIaM.

3nauenue Ilepmoamueckoro 3akoHa u Ilepuonnueckoil CUCTEMBl XMMHUYECKUX
AJIEMEHTOB A pa3BUTUA Hayku W mnpaktuku. . WM. MenpneneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumuueckas cBsi3b. KoBaneHTHast (mOJjsipHasi W HENOJISIpHasi)  CBSA3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp okuciieHusi. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakiuu. [Iponecchl
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHEe OOpa3IOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCHAA IIMHKAa C pPAacTBOPaMM KHCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakiuu pa3noKeHUs, COeTUHEHUS ).

Mexcnpeomemmunie ceasu

Peanuzanusa MexnpeaMETHBIX CBA3€d NpH U3YYEHHH XHUMHUU B 8 KJjacce
OCYILIECTBIISIETCS] YEPE3 UCIOJb30BAHUE KAK OOIINX €CTECTBEHHO--HAYYHBIX MOHATHIA,
TaK M TOHATHM, SBIAIOIIMXCA CUCTEMHBIMM JUISl OTHAENIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'0 LIUKJIA.

OOmme ecTecCTBEeHHO--HAy4YHbIC TMOHATHS: HAYYHBIM (DaKT, TUIIOTE3a, TEOPHS,
3aKOH, AaHalIW3, CHHTE3, KiacCU(UKaius, TMEePUOJIUIHOCTh, HAOIIOICHHE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusukKa: MaTepusi, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJINJ, U30TOIIbI,
PaIMOAaKTUBHOCTb, MOJICKYJa, OJJICKTPUYECKUN 3apsijl, BEIIECTBO, TeJO, O00BEM,



arperaTHO€ COCTOSIHUE BEILECTBA, ra3, GU3NYECKUE BEIMUMHBI, EUHULBI U3MEPEHUS,
KOCMOC, TUIaHETHhI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TOPOJIbI, MOJE3HBIC
HCKOIIa€MbI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBo H XUMHYecKasi peaKIusi

Ilepuonnueckuil 3akoH. Ilepuoauueckas cucremMa XMMHUYECKUX DJIEMEHTOB [l.
N. MenneneeBa. CrpoeHue aTroMoOB. 3aKOHOMEPHOCTM B H3MEHEHUM CBOKCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KaUs, KAJbLUS U UX COCTUHEHUN B
COOTBETCTBHHM C TOJOXKEHUEM 3JIeMeHTOB B [lepnoanueckoil cuctemMe U CTpOCHUEM
UX aTOMOB.

Crtpoenue BelecTBa: BUIbl XUMHUYECKOW CBs3U. THUIBI KPUCTAIIMYECKUX
pEemETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUNA KPUCTAJUIMUECKOW PEIIETKU U
BUJIa XUMUYECKON CBS3H.

Knaccudukanus um HOMEHKIATypa HEOPraHMYECKHUX BEHIECTB. XUMHUYECKHE
CBOICTBa BEIIECTB, OTHOCSIIMXCA K pa3IMYHbIM KjaccaM HEOPraHWYeCKHUX
COEIMHEHUM, TeHETHYECKas CBsA3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XuMuuecKux peakiyii o pa3auyHbIM Tpu3HaKkaM (Mo Yuciy u
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BELIECTB, M0 TEIUIOBOMY 3P (HEKTY, 10 U3MEHEHHIO
CTeTNICHEH OKHUCIICHHS XMUMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHUIO
KaTajan3aropa). IK30- U SHIOTEPMHUUECKHE PEaKIINN, TEPMOXUMHYECKUE YPABHEHMUS.

[lonsitue o ckopoct xuMuueckod peakuud. [lonsitTue 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [loHATHE O TOMOTEHHBIX W TeTEPOTeHHBIX
peakuusax. [lonstue o karanuze. lloHsTHEe 0 XMMHUUYECKOM paBHOBecHU. DaKTOPHI,
BIUSIIOIIME HAa CKOPOCTh XWMHYECKONM pEaKIUU U TOJIOKEHUE XHUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuy, DIIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBienue YpaBHEHUU

OKUCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ pE€akUMii €  HMCIOJIB30BAHHUEM  METOJA
3JIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTUYECKON AUCCOLMAIUU. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
KaTtnonsl, aHnoHbl. MexaHW3M JUCCOLMALMM BEHIECTB C PA3IUYHBIMU BUIAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOIHTHI.

Peakuun voHHoro obmeHa. YcnoBUsS MPOTEKAHUS PEAKUUN MOHHOrO OOMEHa,
MOJIHBIE W COKpalléHHbIE MOHHBIE YypaBHEHUs peakiuil. CBoWCTBa KHUCIOT,
OCHOBAaHHMH M COJIEH B CBETE MPEACTABICHUN 00 AIEKTPOIUTUUECKON JUCCOIUAIUH.
KauectBenHbie peakunu Ha HOHBL. [[oHSATHE O THIpOIN3E CONEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C MOJICNIIMU KPUCTANIMYECKUX PEIIETOK HEOPraHuYeCKUX
BEILIECTB — METAJUIOB M HeMmeTauioB (rpadutra W anamasa), CJIOXKHBIX BELIECTB



(x7opuaa HaTpHsl), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM pPEaKLHUU OT
BO3JICHCTBHS Pa3IMYHBIX (PAKTOPOB, UCCIIEIOBAHUE AIEKTPOIPOBOJHOCTH PACTBOPOB
BEILIECTB, IIpollecca JAMCCOLUMALUMU KHUCJIOT, IIeJdoYed U conel  (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEO MAaTEpUAJIOB), MPOBEJCHUE OIBITOB, HUIIOCTPUPYIOIIHNX
MPU3HAKK MPOTEKAHUS peakuuii HOHHOro oOMeHa (00pa3oBaHUE OCajKa, BbIIEICHUE
raza, oOpa3oBaHUE BObl), ONBITOB, WUIIOCTPUPYIOUIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peakuui (TOpeHHe, peaKkUuu Ppa3IoXKEHUs, COCAUHECHHUS),
pacno3HaBaHWE HEOPTraHWYECKUX BEIIECTB C MOMOUIbIO KaYECTBEHHBIX pEakluid Ha
MOHBI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4.

Hemertanbl U MX coelnHeHUA

O6mast  xapaktepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBAa MPOCTHIX
BEIIECTB — I'aJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA pUMeEpe XJiopa (B3auMOAeCTBUE €
MeTalylaM{, HEMeTaJulaMH, Mienoyamu). XsopoBojgopoa. ConsiHas KUCTIOTA,
XUMHYECKUE CBOMCTBA, MOyYeHHe, MpUMeHeHue. JelicTBre Xjopa U XJI0pOBOAOPOIa
Ha OpraHu3M 4esoBeka. BaxkHeilre XJI0puasl U UX HAX0XKIEHHUE B IPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynnbl. OcCoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHue M (PU3NYECKHE CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOJA U CEePhl. AJUIOTPOIHbIE MOIU(UKAIIUN KUCIOPOIa U
cepbl. XUMHUYEeCKue cBoicTBa cepbl. CepoBOAOPON, CTpoeHHue, (PU3NYECKHE U
XUMUYECKHE cBoicTBAa. OKCUABI cepbl Kak MPEACTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kuciora, pu3nuecKkrue U XUMUUYECKHe CBOMCTBA (00IMe KaK MpeacTaBUTENs
Kjacca KHUCIOT M crneuuduyeckue). XUMUYECKHe peaklud, JeXKallhue B OCHOBE
IIPOMBIIIIJICHHOTO CIoco0a TMOJdydeHHus CepHOW KHCIOTHL. [IpuMeHeHue cepHoi
kucnotbl. Colu CepHOM KHCIOTHI, KaueCTBEHHAs peaklus Ha Cylb(aT-uoH.
Haxoxnenue ceppl M €€ COCOUHEHUM B MNpUPOAE. XHUMHYECKOE 3arpsi3HCHUE
OKpY’Karouen cpeibl COETMHEHUSIMU CEepbl (KUCIOTHBIE T0KIHU, 3arpA3HEHNUE BO3AyXa
¥ BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPAIICHUSI.

OO6mrast xapaktepuctuka dneMeHTOB VA-rpymnmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. A30T, pPaclHpoCTpaHEHUE B MPUPOJE,
dusznueckre U XUMUYEeCKue cBoricTBa. KpyroBopoT azora B mpuponae. AMMHAK, €ro
dusznueckre U XMMHYECKUE CBOWCTBA, MONydeHHe W npuMmeHeHue. Colu aMMOHHS,
X (pU3MYecKue U XUMUYECKHUE CBOMCTBa, MpuMeHeHHe. KadyecTBeHHas! peakius Ha
MOHbI aMMOHHUA. A30THas KHUCIOTa, €€ MOoJy4yeHue, (PU3NUYECKUe U XUMHUYECKUE
cBOMcTBa (OOmIME KaK MpEeACTaBUTENsl Klacca KUCIOT U crneunuduueckue).
Hcrnonp30Banne HATPATOB U COJICH aMMOHHMS B KaueCTBE MUHEPAIbHBIX YI0OpSHHUIA.
XVUMHYECKOE 3arps3HEHUE OKPYXKAIOLIEH Cpeabl COSAMHEHUSMU a30Ta (KUCJIOTHBIE
JIOXAH, 3arpsA3HEHHE BO37yXa, MOYBBl M BoJM0EMOB). Dochop, amioTpomHbIe
monudukamuu Gochopa, usndeckre u xumudeckue cBorictea. Oxcua pochopa (V)
u ¢ochopHas Kucinora, (puU3UUECKMEe U XUMHUYECKHE CBOWCTBA, IMOJIyYCHHUE.
UcnonwszoBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YA0OPEHUHN.



O6mass xapakrepuctuka 31eMeHTOB |VA-rpynnsl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETIEHU OKHUCICHMS. YTIIEpPOJl, aJUIOTPOIHbIE MOAU(PUKALINH,
pacnpocTpaHeHHe B MPUPOAE, (PU3NYECKHEe UM XMMHUYECKHUE CBOMCTBa. AncopOuus.
Kpyrosopot yriepoaa B npupoze. OKcuisl yriiepoaa, ux GuU3n4ecKue 1 XUMUIECKHE
CBOIICTBA, JECHCTBME HA JKUBBIE OpPraHU3Mbl, I[OJIYYEHHE U MPUMEHEHHUE.
DKoJIOTMYEeCKHE MpoOIeMbl, CBsA3aHHbIE ¢ okcuaoMm yriaepona (lV), rumoresa
100aJbHOTO TOTEIUICHUSI KJIMMaTa, MapHUKOBBIN 3P (deKT. YroiapHas KUCiIoTa U e
coiM, MX (U3MYECKHE M XUMUYECKHE CBOWCTBA, IMOJYYEHHUE M MPUMEHEHUE.
KauectBeHHas peakuus Ha KapOoHaT-uoHbl. lcmonp3oBanue kapOOHATOB B OBITY,
MEIUIMHE, MPOMBIIIJIEHHOCTH U CEJIBCKOM XO3sIICTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHMSIX
yriaepoaa (MeTaH, 3TaH, STUJIEH, alleTUJIeH, 3TaHOJ, IIIUIEPUH, YKCYCHAas KUCIOTA).
[TpupoaHble UCTOYHUKH YTIIEBOIOPOIOB (YTOJb, MPUPOIHBIN ra3, HEPTh), MPOTYKTHI
ux rnepepaboTku (O€H3MH), UX poJib B OBITY M NpoMblIieHHOCTH. [loHaTne o
OMOJIOTUYECKM BaXKHBIX BEIIECTBAX: JKUpaX, OeKax, yrieBojax — U UX POJH B KU3HU
yesioBeka. MarepuanbHOE €IMHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COCIMHEHUN.

KpemHunii, ero ¢usmueckue ¥ XUMUYECKHE CBOMCTBA, TIOJIyYCHHE U
npumeHenne. CoearHeHUs] KpeMHuUs B nipupoje. OOiiue npeacTaBieHust 00 OKCUaIe
kpemuaus (IV) u kpemuueBor kuciore. CUIUKATBl, UX HCIOIb30BaHUE B OBITY, B
IPOMBIIJIEHHOCTH. BakHe#me CcTpouTeNbHbIE MaTepHallbl: KepaMuKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. [IpoOGrembl  OGe30macHOrO  KCMOJIB30BAHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpaslloB HEOPTraHMYECKUX BEIECTB, CBOWCTB COJITHOM KHCIOTHI,
IPOBE/ICHNE KAaUECTBEHHBIX PEAKIMil Ha XJIOPUA-UOHBI U HAOJO/IEHNE MMPU3HAKOB UX
NIPOTEKAHMSI, OMBITHI, OTPAKAIOIMINE HU3NIECKUE U XUMUYECKUE CBOMCTBA rajJoreHOB
U UX COCIMHEHMI (BO3MOXXHO HCIIOJIh30BaHUE BUIECOMATEPUATIOB), O3HAKOMJICHUE C
oOpasniaMu XJIOpUJIOB (TaJOTE€HUIOB), O3HAKOMJIEHHE C oOpaslaMu cepbl U e€
COEUHEHUSIMH  (BO3MOXKHO  HCIOJb30BaHHWE BUIEOMATEpUajoB), HaAOJIOJIEHUE
nporecca OOyriuMBaHUs caxapa MOJA JEHCTBHEM KOHUEHTPUPOBAHHOW CEPHOM
KHUCIIOTHI, W3Y4YCHHE XWMUUYECKHX CBOWCTB pPa30aBICHHOM CEPHOM KHUCIOTHI,
MIPOBEJICHUE KA4YEeCTBEHHOW peakinu Ha Cylb(aT-uoH W HAOIIOJeHHE MpHU3HAKa e
MPOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKHMMH CBOMCTBaMHU a3oTa, (pochopa u wux
COeIMHEHU (BO3MOXKHO HCIOJIb30BAHHUE BUEOMATEpPUAIOB), 00pa3liaMyu a30THBIX U
dochopubix ynoOpeHuii, mHodyyeHHE, COOMpaHHE, PpACIO3HABAHHE U H3YUYCHHE
CBOICTB aMMHaKa, MPOBEJICHUE KAaYeCTBCHHBIX PEaKlnii Ha WOH aMMoHus U (ocdar-
HMOH U U3Yy4YE€HHUE MPU3HAKOB UX MPOTEKAHMs, B3aUMOJEHCTBUE KOHIIEHTPUPOBAHHOM
a30THOW KHCJIOTBI C MeAbl0 (BO3MOXHO HCIIOJIB30BAaHHWE BUAEOMATEPUATIOB),
M3yUEHUE MOJIeNie KpPUCTAIUIMYECKUX PEHETOK anmasa, rpadura, Qysuiepena,
O3HAKOMJIEHHE C MPOLECCOM aJACOPOLMU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM
YIIéM U YCTPOMCTBOM IPOTHBOrasa, IOJy4Y€HHE, COOMpaHHE, PACIO3HABAHHE MU



W3y4YEHUE CBOMCTB YIJEKUCIOrO0 Ta3a, MPOBEACHUE KAYECTBCHHBIX PEAKIMN Ha
KapOOHAT ¥ CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB X MPOTEKAHUS, 03HAKOMJICHUE C
NPOAYKIMEN CHIMKATHON MPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX 3a]a4
1o TeMme «BakHelme HeMEeTalJIbl U UX COCTUHEHUS.

MeTta/uibl M UX COCAMHEHUS

OO6m1as XxapakKTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
nonoxkenus B [lepuoanueckoin cucreme xuMuueckux aiaeMeHToB [[. M. Menneneesa
u cTpoeHuss aTroMoB. CTpoeHue MeTanaoB. Merainueckas CBsi3b U METaJUIMYECKast
KpUCTAJIMYECKAS PEHIETKA. OJIEKTPOXUMHUYECKUN PAJ  HANPSHKEHUM METAJIOB.
dusnyeckue W XUMHUYECKHE CBONCTBa MeTauioB. OOmme CcrnocoObl MONTydeHUs
metauioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIC CIOCOOBI 3aIlIUTHI MX OT
koppo3uu. CruiaBbl (CTaidb, YYT'yH, NIOPATIOMUHUNA, OpoH3a) U UX NPUMECHEHUE B
OBITY U TIPOMBIIILJIEHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B Ilepronnyeckoid CHUCTEME XHMHYECKUX
anementoB JI. M. MenaeneeBa, CTpoeHHME HMX aTOMOB, HAXOXJIEHUE B IPUPOJE.
dusnyeckne U XMMHUUYECKUE CBOMCTBa (Ha mpumepe Hatpus W Kamus). OKCUIBI U
TUJPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHne MEeT0UHbIX METAVIOB M UX COCIMHEHUMH.

[[lesiouyHO3EMENIbHBIE ~ METAJIBI  MarHuii W KaJbLIMW: TMOJOXEHHE B
[Tepuoguueckoit cucteme xumuueckux 3neMeHToB . M. MenneneeBa, cTpoeHue ux
aTOMOB, HaxoOXJeHHUE B mpupone. PuU3NUecKne U XMMUYECKUE CBOMCTBA MarHusi U
Kanpius. BaxkHeiie coequHeHUsT Kanblus (OKCHUI, TUAPOKCUI, coyin). XKECTKOCTh
BOJIBI ¥ CIIOCOOBI €€ yCTpaHEHUSI.

Anromunuii: nojoxxenue B lleproanyeckoil cUCTEME XUMHUYECKUX DJIEMEHTOB
J. 1. MenneneeBa, CTpOEHHE aToOMa, HAXOXJICHUE B Ipupoje. DPuszndeckue u
XUMHYECKUE CBOWCTBA aqiOMUHUA. AMQOTEpHBIE CBOICTBA OKCHAA W THUIPOKCHIA
ATIOMHUHMUSL.

Keneso: nonoxenue B [lepuognueckoit cucreme XuMU4eCcKux 3iemeHToB /. M.
MeHeneeBa, CTpPOEHUE aTOMa, HaXOXKJI€HHUE B npupoae. Pu3niecKue u XuMHYECKUE
cBoiicTBa xkeneza. Oxcunawl, Tuapokcunasl U comm xkemesa (II) m xenesa (1), ux
COCTaB, CBOMCTBA U MOJIYYEHHUE.

Xumuueckuit IKCcnepumenm:

O3HAKOMJICHME ¢ oO0Opa3laMyd METAJUIOB M CIUIABOB, WX (U3HUYECKUMU
CBOMCTBaMU, U3yUYEHUE PE3yJbTATOB KOPPO3UU METAIIIOB (BO3ZMOKHO HCIIOJIb30BaHUE
BHJIEOMATEPUATIOB), OCOOCHHOCTEN B3aMMOJAECHCTBUS OKCHJA KAJIbIUA U HATPUS C
BOJIOM (BO3MOXKHO HCHOJIb30BAaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHHE CBOMCTB
AKECTKOW BOJIbI, MpOLIecca TOPEHUS Kelle3a B KUCIOopoae (BO3MOKHO MCIOJIb30BaHUE
BHUJIECOMATEPUATIOB), TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEAKIMHd Ha HMOHBI:
MarHus, Kajblvsi, adroMuHus, IuHka, skene3a (1) u xemeza (M), megm (1),
HaOJII0/ICHUE U OTNKMCAHME MPOIIECCOB OKPAIIMBAHUA TUIAMEHU MOHAMU HATpUS, Kalus
M Kanblus (BO3MOXKHO  HCIIOJIb30BAHUE  BUJEOMATEPHUAJTIOB), HCCIIEIOBAHUE



aM(OTEpHBIX CBOWCTB THAPOKCUIA ATIOMUHHUS M THAPOKCHIA LIMHKA, pPELICHUE
DKCHEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BaKHeWIne METAIUIBI U UX COCTUHEHUS.

XuMHA U OKpYKaoLias cpeaa

BemecrBa u Marepuanbl B IOBCEIHEBHOM JKU3HU 4esloBeka. be3omacHoe
MCIIOJIb30BAaHUE BEUIECTB M XMMHYECKHX peakiuuii B ObITy. IlepBasg momomib npu
XUMHUYECKUX 0KOTaX U OTPABIECHUSAX.

XHMMHUYECKOEe 3arpsi3HEHHE OKpYyXaroleld cpeapl (MpeaesibHas AOoNmycTHUMast
KOHLEeHTpalus BeuiecTs, gainee — [IJIK). Pors xumum B pemieHHH 3KOJOTMYECKHX
npooem.

Xumuueckuit IKcnepumenm:

u3ydyeHre oO0pa3loB MarepualioB (CTEKJIO, CIUIABbl METAJUIOB, IMOJMMEpPHbIE
MaTepHaIbl).

Mescnpeomemmusie ceazu

Peanmusanusa MexXnpeaMETHbIX CBA3€d NpH M3YyYEHMH XUMHUUM B 9 Kiacce
OCYIIECTBIISIETCS] Ye€pe3 UCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM,
TaK W TOHATUM, SBISAIOIIMXCS CHCTEMHBIMU JUIS  OTHAEJIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mure ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAy4yHbIH (aKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccupukauus, MNepPUOAUYHOCTh, HaOIIOACHUE,
HKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHHE, MOJIEIb, SBJICHHUE, TAPHUKOBBINA 3P deKT,
TEXHOJIOT S, MaT€pUaJIbl.

®uznka: MaTepusi, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOIIHI,
PaauOaKTUBHOCT, MOJIEKya, AIEKTPUUYECKUI 3apsia, IPOBOJIHHUKH,
MOJYIIPOBOAHUKHU, AUAIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperarnoe
COCTOSIHME BEUIECTBA, Ia3, PAacTBOpP, PACTBOPHUMOCTb, KPHUCTANIMUECKash PEIIETKA,
CIUIaBbl, (U3MUECKHE BETUUYHHBI, €IMHUIIBI U3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTRO,
IUTaHETHI, 3B€3/1b1, CoHIIE.

buonorus: ¢orocunre3, npixanwme, Oumocdepa, SKOCHCTEMa, MHUHEPAIbHbBIS
yoOpeHusi, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, MUTATENIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpPAIbl, TOPHBIE MOPOJIBI, TOJIC3HBIC
HCKOIIA€MbI€, TOILINBO, BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITIPOI'PAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE  PE3yJAbTAaThl OCBOCHUS MPOTPAMMbl  OCHOBHOTI'O  OOIIEro
o0pa3oBaHus JOCTHralOTCs B XOA€ OOy4YEeHHMs] XMMHUM B €IMHCTBE Y4YeOHOM U
BOCIUTATEIBHON NIESITEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU UM JTyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMU, TPHUHSITHIMU B
oOliecTBe TMpaBWJIaMU M HOpPMaMH TIOBEJEHHUS M CIOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInyHOCTHBIE pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTD oOyyJaromuxcs
PYKOBOJICTBOBATbCSI ~ CUCTEMOW  TMO3UTHUBHBIX  ILIEHHOCTHBIX  OpPUEHTAUUd U
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1)maTpuoTHYECKOr0 BOCIMTAHUS

IIEHHOCTHOTO OTHOIIECHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAyYHOMY HACJIEAWIO0, TIOHUMAaHHUS 3HAYEHUS XHUMHUYECKOM HAyKH B IKU3HU
COBPEMEHHOI'0 O0O0IIeCTBa, CIOCOOHOCTH BIQJACTh JOCTOBEPHOW HHQoOpmMarumen o
NEPEIOBbIX JOCTHAKEHUSIX M OTKPBITHUSIX MHPOBOM U OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONUCTBE MUpa U 0OIIECTBRA;

2)rpaskaIaHCKOro BOCIIUTAHUSA

OPEACTaBICHUS O COLUAJIbHBIX HOPMAaxX M TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUJIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIeI0BATENLCKON, TBOPUECKON U APYTUX BUAAX JACSITEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOW JESITENbHOCTH TIPU BBITIOJHEHUU
y4eOHBIX, II03HABATENIbHBIX 3a/lay, BBIMOJHEHUH XWMUYECKHX OSKCIEPUMEHTOB,
CO37aHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOINIOHUMAHHUIO M B3aUMOITOMOIIN
B MpOIIECCE ITON y4eOHON NesITeNbHOCTH, TOTOBHOCTH OLICHUBATh CBOE TMOBEICHHUE U
NOCTYINKH CBOMX TOBAPHUILEH C MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM
OCO3HAHUS MOCJIEICTBUNA MOCTYIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUSA:

MHPOBO33PEHUYECKUE IPEACTABIECHUSI O BEIIECTBE M XHWMHUYECKOM pEakIuu,
COOTBETCTBYIOIIUE COBPEMEHHOMY VYPOBHIO pAa3BUTUS HAYKH U COCTaBIISIOLINE
OCHOBY JUIsl TIOHMMAaHHS CYIIHOCTH HAay4YHOW KapTUHBI MHpA, MPEACTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHsA IPUPOABI, B3aUMOCBA3SAX 4YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHUBBI, HAMNPABICHHBIE HA IMOJYYEHHE HOBBIX 3HAHHUU IO
XAMHUH, HEOOXOAMMBIC I OOBSICHEHHS HAOIIOJAeMbIX TPOIECCOB W SBIICHUA,
MO3HABATEIbHOM, HMH(POPMAIMOHHON W YUTATEIbCKON KyJIbTYpbl, B TOM YHCIIE
HaBBIKOB  CaMOCTOSITEILHOM pabOThl C Y4EeOHBIMHU TEKCTaMH, CIPaBOYHOM
JIUTEpaTypor, JOCTYNHBIMU TEXHUYECKHUMHU CpelcTBaMU  MH(OPMALMOHHBIX
TEXHOJIOT UM,



UHTEpEC K OOYYEHHMI0O M TO3HAHUIO, JIOOO3HATENBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaM000pa30BaHUIO, MPOEKTHON U UCCIEN0BATENBCKON AEATENbHOCTH,
K OCO3HAaHHOMY BBIOOpY HANPaBICHHOCTU U YPOBHS 00yUYEHHS B JaJIbHEUILIEM;

4)popMupOBaHKS KYJIbTYPHI 310POBbSI

OCO3HAHME LIEHHOCTH >KU3HHU, OTBETCTBEHHOT'O OTHOILLIEHUSI K CBOEMY 3/I0POBbIO,
YCTAHOBKM Ha 3J0POBBIA 00pa3 »W3HH, OCO3HAHME MOCIEACTBUH W HEIPUITHE
BpEAHBIX  MpUBbIUEK  (YyMOTpeOJIEHUs  aJKOroJyig, HApKOTUKOB,  KYpEHHs),
HEOOXOJUMOCTU  COOJNIIOZICHUs TMpaBwi  O€30MacHOCTH MpU  OOpalleHUH C
XUMHYECKUMU BEUIECTBAMU B OBITY U peaIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

UHTEpeC K MPaKTUYECKOMY M3yYeHHIO mpodeccuid U Tpyaa paziIuyHOro poja,
yBa)XKEHHE K TPYLY U pe3ysbTaTaM TPYJOBOH EATENbHOCTH, B TOM YHUCJIE Ha OCHOBE
NPUMEHEHHS MPEIMETHBIX 3HaHUW N0 XMMUHU, OCO3HAHHBIN BHIOOP MHIUBUIYATIbHON
TPACKTOPUU TPOAOKEHUSI 00pa30oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHUH, OOILIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, yCHEeIHOU
npodeccuoHaIbHON NeATEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYLIECTBOBaHUsA, ITOHUMAHHE LIEHHOCTH 3J0pPOBOIO U
O6e3omacHoro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3MuecKOMy U TICHUXWYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTU COOJIIOICHHUS
npaBWJI 0€30IaCHOTO MOBEEHUs MPU paboTe C BEUIECTBAMHU, & TAKKE B CUTYyaIHsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJydyaeMble MPU U3YYCHUH XUMHUH, IS
peILICHUs 3aJ]1a4, CBSI3aHHBIX C OKPYXAIOWIEH NPUPOJHOU CPEIIOW, JJIS MOBBIICHUS
YPOBHS ~ DKOJOTUYECKOMW  KYJbTYpbl, OCO3HAHHS  TJOOANBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJieM M IMyTeHd WX PEIIeHUs IOCPEICTBOM METOJOB XHUMHH,
HKOJIOTMYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B IIO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeranmpeaMETHBIX pE3yJbTAaTOB BBIACIAIOT 3HAYUMBbIE IS
(opMupoBaHUS MUPOBO33pEHUS OOIICHAYYHbIE MOHATHS (3aKOH, T€OpHUs, MPUHIUII,
runore3a, (akT, cHUcTeMa, MPOLECC, OSKCHEPUMEHT U JIPyroe.), KOTOpbIE
UCIIOJIB3YIOTCSI B E€CTECTBEHHO-HAyYHBIX YYE€OHBIX MpEAMETax U IO3BOJSIOT Ha
OCHOBE 3HAaHHUW W3 ITUX MpeIMeTOB (OPMUPOBATH MPEACTABICHUE O LEIOCTHON
HAayYyHOW KapTHHE MHpa, U yHHMBEpCAJIbHbIEe yueOHbIE NEHCTBHs (TMO3HAaBAaTEIbHbBIC,
KOMMYHHUKATHBHBIE, PETYJISTUBHBIE), KOTOphIE OO0ECHeunBalOT (HOPMUPOBAHUE
TFOTOBHOCTH K CaMOCTOSATEJIbHOMY IUIAHHUPOBAHUIO M OCYILIECTBICHHUIO Y4EOHOMU
NEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIe JeiiCTBUS



Ba3oBble Joruveckue aeicTBus:

YMCHHS WCIIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TIPU OCBOCHUU
3HAHHWHA: PaCKpPBIBATh CMBICT XUMUYCCKUX TOHATHHA (BBIACIATh MX XapaKTEPHBIC
MPU3HAKK, YCTAHABJIMBATH B3aWMOCBS3b C JPYTHMH TOHSATHUSMH), HCIIOIH30BAThH
MOHATHS JUII OOBSICHCHHUS OTIEIbHBIX (PAKTOB W SBJICHUH, BBIOMpATh OCHOBAaHUS U
KPUTEPUHU I KIaCCUPUKAIMK XHUMHYCCKUX BEIICCTB W XUMHUYCCKHX PEaKIIH,
YCTaHABJIMBATh TMPUIMHHO-CICACTBEHHBIC CBSI3M MEXIY OOBEKTAaMU H3YYCHHS,
CTPOUTH JIOTUYCCKUE PACCYXKICHUS (MHIYKTUBHBIC, NEAYKTHBHBIC, TI0 AHAJIOTHH),
JIeNaTh BBIBOJBI U 3aKTFOUCHHS;

yMECHHE TIPUMCHAThH B TIpOIlECCe IMO3HAHWSA TOHATHS (TPEIMETHBIE U
METanpeIMETHBIC), CUMBOJIMUECKHIE (3HAKOBBIC) MOJCIIH, HUCIIOIb3YEMbIC B XUMUH,
peoOpPa3oBBIBaTh MIUPOKO MPHUMEHIEMBIC B XMMHH MOJCIBHBIC MPEACTABICHUS —
XAMHYECKUH 3HAK (CHMBOJI DJIEMEHTA), XHMHUYECKas QopMylia W ypaBHEHHUE
XHMHYECKOW PEAKIMW — TPHU PEIICHUU Y4eOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YYETOM
3TUX MOJICIBHBIX TMPEJACTABICHUN BBIABIATh M XapaKTePU30BaTh CYIIECCTBCHHBIC
NPHU3HAKA H3yYaeMbIX OOBCKTOB — XMMHYECKUX BEIICCTB M XUMHUYCCKHX PCaKIIHM,
BBISBJIATH  OOIME  3aKOHOMEPHOCTH,  IPUYUHHO-CIICJICTBCHHBIC  CBSI3M W
NPOTUBOPEUHS B M3yd4aeMbIX MPOIECCaX U SBICHUSIX.

BazoBble HcciienoBaTeIbCKHE TeHCTBHSA

yYMEHHE UCIOJIb30BaTh ITOCTABJICHHBIE BOMPOCHI B KadyecTBE HWHCTPYMEHTa
MO3HAHUS, a TAKXKE B KAUeCTBE OCHOBBI JJIsi (DOPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
NPAaBUJIBHOCTU BBICKA3bIBAEMBIX CYKIECHUM;

NpUOOpEeTeHHe OmbITa MO IJIAHUPOBAHHUIO, OPTraHU3alMd U IPOBEJACHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOdoAaTh 3a XOJOM  Ipollecca,
CaMOCTOSITEILHO TMPOTHO3UPOBATh €TI0 pe3ysbTaT, (POopMyIHpoBaTh OOOOIICHHUS H
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEJAEHHOTO OIbITA, UCCICTOBAHUS, COCTABIATH OTYET O
poJieJIaHHON padoTe.

Pab6ora ¢ undgopmaumei:

yMEHHE BbIOMpaATh, aHAJIM3UPOBATH M HWHTEPIPETUPOBATH HHGOPMAIUIO
Pa3TUYHBIX BHJIOB M (HOPM MPEACTABICHHS, MOIYYaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAs JIUTEpaTypa XUMUUYECKOTO COJIEp KaHMsI, CIIPABOYHBIE MTOCOOUS,
pecypcel UHTepHETa), KPUTHYECKH OIICHUBATH MPOTHBOPEUYMBYIO U HEIOCTOBEPHYIO
uHbOpMAIHIO;

YMEHHE TPUMEHSITh Pa3IWYHbIE METOJBI W 3alpoChl MPH TMOUCKE W O0TOOpE
uHQOpPMAIIMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX JJIS BBITIOJTHEHUS
y4eOHBIX W TO3HABATENBHBIX 3a7lad ONPEeIEHHOTO0 THIA, MPUOOPETECHUE OIbITA B
0o0JacCTM  WCTONB30BaHUS  HMHPOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHA,
OBJIaJICHNE KYJIbTYpOH aKTHBHOTO HMCIIOJIH30BAHUS PA3IWYHBIX MOWCKOBBIX CHCTEM,
CaMOCTOSITETILHO BHIOWPATh ONTHUMAJIBHYI0 (HOpPMY TpeaCcTaBiIeHUS HWHPOPMAIMHA U
WUTIOCTPUPOBATh pElIaeMble 3aJadd  HECJIOKHBIMU CXeMaMH, JuarpaMMaMH,
apyrumu popMamu rpa@uku U KX KOMOMHALUSMU;



YMEHHE HCMOJb30BaTh M AHAIM3UPOBATH B  Ipolecce ydyeOHOM u
HCCIIEIOBATEIBCKON AEATENbHOCTH HH(GOPMAILMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOT0 X03SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KaloUIed NPUPOTHON Cpebl.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeHiCTBUSA:

yMEHHS 3a7]aBaTh BOMPOCH (B XOje Auanora u (Wiu) AUCKYCCUHU) O CYIIECTBY
oOcyxmaaeMol  Tembl, (GOPMYIUPOBATH CBOM  TNPEHJIOKEHUS  OTHOCHUTEIIHHO
BBITIOJTHEHUS TPEIOKEHHON 3a/1a4H;

YMEHHUS  TPEACTaBISITH  IMOJYYCHHBICE  PE3yJbTaThl  IO3HABATEIbHOMN
JESATEIHPHOCTH B YCTHBIX M MUCBMEHHBIX TEKCTAX; JEJIaTh MPE3CHTAIUIO Pe3yIhbTaTOB
BBITIOJIHEHUSI XMMUYECKOTO JKCIepuMeHTa (J1abopaTOpHOTO OIbITa, J1abOpaTOpHOU
paboThI MO UCCIIE0BAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHUS Yy4eOHOTO COTPYJHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEILHON W HUCCIIEIOBATENIbCKOM JEATeTbHOCTU MPU PEIICHUU BO3ZHUKAIOIIUX
npoOsieM Ha OcHOBe YyuéTa OOUIMX MHTEPECOB U COIVIACOBAHMS TMO3UIMH
(oOcyxeHrss, 0OMEH MHEHHUSMH, «MO3TOBBIC IMITYPMBI», KOOPJIHHAIIMS COBMECTHBIX
NEUCTBHM, OMpeleNIieHUe KPUTEPHUEB MO OILICHKE KavyeCTBA BBIMOJHEHHOW pPabOThI H
ApyTHE).

PeryisiTHBHBIE YHHBEPCAJIbHBIE YUeOHbIE TelHCTBUA:

YMEHUE CaMOCTOSITEJILHO OMNpPEACNATh IeMH JeATCIbHOCTU, IUIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBaTh U TPHU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Hambojee A(PEeKTUBHBIE CIIOCOOBI pelieHUus YYeOHBIX U
NO3HABATEIBHBIX 3a/a4, CAMOCTOSITENIbHO COCTABIATh WJIH KOPPEKTHPOBATH
NPEJIOKEHHBIN  aNrOpUTM JEeWCTBUI TPU  BBINOJHEHUHU 33JaHUN € y4ETOM
MOJIYYeHUS HOBBIX 3HAHUW 00 HM3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHIX,
OIICHMBATh COOTBETCTBHE TIOJYYEHHOTO pe3yjbTaTa 3asBICHHOW I, YMEHUE
UCIIOJIb30BaTh M AHAJIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yAbTaTOB IO OCBOGHHIO  005S3aTEIBbHOTO
collepKaHMsl, YCTaHOBJIEHHOTO JaHHOW ¢enepasbHON paboyeil mporpaMmoid,
BBIJICNIAIOT: OCBOGHHBIE OOYYAIOIIUMHCS HAYYHBIC 3HAHHS, YMEHUS U CIIOCOOBI
NeHCTBHM, cieruduaecKue s MPEeIMETHOM 001acTH «XUMUS», BUABI ICITCIIBHOCTH
MO0 TIONYYCHUIO HOBOTO 3HAHHS, €ro WHTEpPHpeTalny, MpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIHSIX.

K konity oOydennsi B 8 Kj1acce mpeIMeTHBIE PE3y/bTaThl HA 0Aa30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e pacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TIOHATHH: aTOM, MOJEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpONHASsT W HEOAHOPOJIIHAS), BaJCHTHOCTb, OTHOCHUTEIbHAS AaTOMHAS |
MOJICKYJIIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBas JIOJISI XUMUYECKOTO AJIEMEHTa B COCIMHEHHH, MOJISIPHBIA O00BEM,
OKCHUJ, KHCJOTa, OCHOBAHHE, COJb, JJICKTPOOTPUIIATEIHLHOCTh, CTETICHb



OKHCJICHUS, XMMHUYECKas peakius, Kiaccupukamus peakiui: peaxkiuu
COCMHEHUS, PEAKIUU PA3I0KECHUS, PEaKIMK 3aMEeIleHUs, pPeakiiui oOMeHa,
9K30- U DHAOTEPMHYECKUE pPEaKIMHU, TEmIoBoM 3ddexT peakuuu, saApo
aToma, JJICKTPOHHBIM CJIOW aToMa, aTOMHas OpOUTalb, pPaaUyC aTroMma,
XUMHUYECKAsT CBS3b, MOJISIPHAS W HEMOJSPHAS KOBAJIEHTHAsl CBSI3b, MOHHAA
CBSI3b, MOH, KaTHOH, aHUOH, PacTBOP, MacCoBasl J10Jis BellecTBa (IIPOLIeHTHAs
KOHLEHTpALIMsI) B paCTBOPE;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKUX TMOHITHHA U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIH30BaTh XUMUYECKYI0 CUMBOJIMKY JJII COCTaBJIEHUs (POPMYJ BEIIECTB
Y YPABHCHUN XUMUUYECKUX PEAKLINM;

OTIPENICNIATh BaJIGHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTEIEHb OKUCJICHUS PJIEMEHTOB B OMHAPHBIX COSUHEHUSIX, PUHAIIICIKHOCTD
BEIIECTB K OMNpeeaéHHOMY KJacCy COEIUHEHHH 1o QopMynaMm, BUT
XUMUYECKOW CBA3M (KOBaJ€HTHass W HOHHAs) B HEOPTraHUYECKUX
COEJIMHECHUSX;

packpbiBaTh cMmbici I[lepuognueckoro 3akona J[. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAUYECKOM 3aBUCUMOCTH CBOICTB
XUMHUYECKHX DJIEMEHTOB OT MX MoJiokeHuss B llepuoauueckoid cucreme,
3aKOHOB COXPAaHEHUSI MacChl BEUIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YYEHHs], 3aKOHa ABOTa/IpO;

ONMKCHIBATh M XapakTepus3oBaTh Tabmuunyro Gopmy Ilepuogmyeckoit
CHUCTEMBI XUMHUYECKUX JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MOATPYIIa
(A-rpynma)» u «mobouHass moarpymnmna (b-rpymnma)», maneie W OoJbiine
NEPUOJBI, COOTHOCHUTh OO0O3HAYECHHS, KOTOpPbIE HMEIOTCS B TaOIHIle
«llepuognmueckas cucrema xumuueckux siemeHTtoB J[. M. MenneneeBa» ¢
YUCJIOBBIMU XAPAKTEPUCTUKAMU CTPOEHUS aTOMOB XMUMHYECKHX 3JIEMEHTOB
(coctaB u 3apsj sapa, oOlee YMCiIo AJIEKTPOHOB M paclpenesieHue uX Mo
AIIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIUPOBATh XUMHUYECKUE JJIEMEHTBI, HEOPTaHWYECKHUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YHCIYy M COCTaBy YYACTBYIOIIMX B PEAKUUH
BEIIECTB, MO TEIIIOBOMY D (DEKTyY);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKIasi OMUCAHUE MPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IIPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4y€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTM IIPOTEKAHWS XMMHUYECKUX IMPEBpPAIICHUHA B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISATh OTHOCUTEJIBHYIO MOJICKYJISIDHYIO U MOJISIPHYRO MacChl BELIECTB,
MAacCOBYIO JIOJII0 XUMHUUYECKOTO »3JEeMEHTa 1o QopMysne COequHEHUs,



MAaCCOBYIO JIOJIFO BEILIECTBA B PaCTBOPE, MPOBOJUTH PACUYETHI MO YPABHEHUIO
XUMHUYECKOU PEaKIUH;

e TNPUMEHSTH OCHOBHBIE OIEPALIMU MBICIUTEIBHOW JIESITEIbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, 0000IleHHe, CUCTEMAaTU3alMI0, KIacCUPUKAIIUIO,
BBISIBJICHUE MPUUYUHHO--CIEACTBEHHBIX CBA3CU — JJISI U3Y4YEHUS CBOWCTB
BEILIECTB U XUMUYECKUX PEAKIUNA, €CTECTBEHHO-HAYUYHBIE METO/IbI MTO3HAHUS
— HaOo/IeHNe, W3MEpPEHUe, MOJICTMPOBaHUE, JKCIEPUMEHT (pealibHBIM U
MBICJICHHBIN );

e CIIEJIOBATh MpaBUJIaM IOJb30BaHUS XMMHUYECKOU MOCYI0N U J1a00paTOpHBIM
obopyoBaHMEM, a Tak)Ke IMpaBujiaM oOpalleHuss C BellecTBaMU B
COOTBETCTBUM C HWHCTPYKUIUSIMU 1O  BBINOJHEHUIO  JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB MO MOJYYCHUI0 U COOMPAaHUIO Ta3000pa3HBIX BEIIECTB
(BolopoJila W KHCIIOPOJia), MPUTOTOBJIECHUIO PACTBOPOB C OMNpeeIEHHON
MAacCOBOM JOJIEM PAaCTBOPEHHOIO BELIECTBA, IUIAHUPOBATH M IPOBOAUTH
XUMHUYECKHE SKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIakMyc, peHondTanenH, MeTUIOpaHX U
Jpyrue).

K koniy oOydenus B 9 kijacce mpeIMeTHBIC pPe3ysbTaThl Ha 6a30BOM YpPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMIUXCS YMECHUM:

e PpAaCKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKHUI AJIIEMEHT,
aToM, MOJEKyJa, HWOH, KAaTHOH, AaHWOH, IIPOCTOE BEIIECTBO, CIIOKHOE
BEILECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIECHUS,
XUMHYECKasi peaKiysi, XUMUUYECKasl CBA3b, TEIUIOBOM (D PEKT peakinu, MoJb,
MOJISIPHBIH 00BEM, pacTBop, AIEKTPOJIUTHI, HEAJNEKTPOJIUTHIL,
AIEKTPOIUTHYECKAsT AUCCOLUAIINS, PEAKIIMU MOHHOTO 0OMEHa, KaTaau3aTop,
XUMHUYECKOEe  paBHOBECHE, OOpaTMMble H  HEOOpaTUMBIE  PEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCINUTENb, BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHUE, aJUIOTPOIHs, aM(OTEPHOCTh, XUMHUYECKAS
CBs3b (KOBAJICHTHAsl, HIOHHAs, METAJNINYECKasi), KpUCTAJUIMYECKasl pelETKa,
KOPpO3HsI METAJUIOB, CIUIABBI, CKOPOCTh XMMHWYECKOW PEaKUUU, IMPENEIBbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

e WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHWMHYECKUX TIOHSATUUA U
OPUMEHATH 3TH HOHITHUS NIPU ONUCAHUM BEUIECTB U UX MPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJHMKY JJIS COCTaBICHUS (DOPMYI BEIIECTB
Y YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OMpEAeNsaTh BAJCEHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX SJIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOTO  COCTaBa, [MPUHALICKHOCTh  BEHIECTB K
OTpeIeIEHHOMY KJIACCY COSMHEHUH MO (opMyIiaM, BUJ] XUMHYECKOU CBS3U
(KOBaJIEHTHAs, UOHHAs, METAJUINYECKasi) B HEOPraHUYECKUX COEIUHEHHUSIX,
3apsii MOHA N0 XUMUYECKOU popMyJie, XapaKkTep Cpe/ibl B BOJIHBIX PACTBOpax



HEOPTraHUYECKUX COCIMHEHUM, TUIl KPUCTAJUIMYECKOU PEIIETKA KOHKPETHOTO
BELIECTBA;

packpbiBaTh cmbica llepuonnueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 TOHUMAaHWE: ONUCHIBATH U  XapaKTepHU30BaTh
Tabnnunyro (opmy Ilepuoguyeckoid CUCTEMbl XUMHUYECKUX DJIEMEHTOB:
paznuyarh MOHATUS «JIaBHas mnoArpynmna (A-rpynma)» U «1moboyHas
noarpynna (b-rpynma)», Maible uW  OOJIBIIME TEPHUOJBI, COOTHOCHUTH
0003Ha4YeHUs, KOTOPhIE UMEIOTCS B MEPUOIUUECKON TabJIUIIe, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHUMUYECKHX JJIEMEHTOB (COCTaB H
3apsan  Anpa, o0Ilee YHCIO DBJEKTPOHOB M paclpeiesieHHe HX I0
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHECHHU
CBOMCTB DJIEMEHTOB U WX COCIUHECHUN B TpeJesiax MajblX MNEPUOJOB U
[JIABHBIX MOJATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;

KJIacCU(PUIIUPOBATh XMUMHUYECKHUE DJIEMEHTBHI, HEOPraHMYECKHE BEIIeCTBa,
XUMUYECKHE peakiuu (M0 YHWCIYy M COCTaBY YYacCTBYIOIIMX B PEAKIUH
BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, Mo W3MEHEHHMIO CTETCHEH OKHUCICHUS
XUMUYECKUX DJIEMECHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOMME W CHEIUDUUCCKHEe XUMHYECKUE
CBOMCTBAa TPOCTBIX M CJIOXHBIX BEIISCTB, TMOATBEPKaas OMUCAHUE
npuMepaMyd MOJIEKYJISIPHBIX M HMOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEaAKIU;

COCTaBJISITh YPAaBHEHUS AJIEKTPOJIUTHUECKON TUCCOLMAIIUN KUCIIOT, HIEI0UYen
U COJICH, TOJHBIE U COKpAaIEHHBIE ypaBHEHHS peakluuid MOHHOTO OOMeHa,
YpaBHEHHUs pEaKLHil, MOATBEPKAAIOLUIMX CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3U MEXK]ly BELIECTBAMU Pa3JIUYHBIX KJIACCOB;

pPacKpblBaTh  CYIIHOCTb  OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUl
MIOCPEJICTBOM COCTaBIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS,
BO3MOKHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBPAIlCHUH B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIISITh OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO U MOJISIDHYIO MaccChl BEILECTB,
MAacCOBYIO JIOJF0O XHMHYECKOTO »dJeMeHTa 10 (opMyie COEeIHMHECHHS,
MacCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOU pEaKInH;

cOOI0IaTh MpaBwia TOJB30BAHUS XUMHUYECKOW MOCY0M U 1a00paTOpHBIM
o0opynoBaHMEM, a TakKe TMpaBWiIa OOpalieHuss C BEIIeCTBAMH B
COOTBETCTBHM C HWHCTPYKIUSIMH 1O  BBIMOJHEHUIO  JIAOOPAaTOPHBIX
XAMHYECKUX OIBITOB TIO MOJYYEHUIO W COOUPAHUIO ra3000pa3HBIX BEIIECTB
(aMMUaKa u yriaekuclioro rasza);

MPOBOJIUTh PEAKIIMH, MOJTBEPKIAIOIINE KaueCTBEHHBIN COCTaB Pa3JIMYHbBIX
BEILECTB: PACHO3HABATh OMNBITHBIM MNYTEM XJIOpHI-, OpOMUI-, HOAUI-,



kapOoHar-, Qocdar-, cunaMkKaT-, Ccyabdar-, TUIPOKCHI-UOHBI, KATUOHBI
aMMOHHUSI W WOHBl HW3YYCHHBIX METAJJIOB, TMPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTraHUYECCKUX BEIIECTB;

MPUMEHSITh OCHOBHBIC OTICPAIMU MBICIUTEIBLHOW ACATEIBPHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHUE, 0000IICHUE, CUCTEMATU3aIMI0, BBISIBICHUE MPUUYUHHO-
CIICICTBCHHBIX CBSI3CM — JJII M3y4YEHUS CBOWCTB BEIIECTB U XMMHUYECCKUX
peaKkinii, EeCTECCTBEHHO-HAyYHbIC METOJbl TIIO3HAHWS — HaOIIOACHUE,
U3MEPEHUE, MOJCIUPOBAHNE, DKCIIEPUMEHT (pEaJIbHbIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumenoBaHue
(uudpossbie)
n/ pa3aejioB U TeM Bcer KonTpobHbl IIpakTnyeckn
o0pa3oBaTe/ibHbIE
n nporpamMmbl 0 e padoThI e padoThI
pecypchl
Pazjnen 1.IlepBonayanbHble XUMHYECKHE TIOHATHS
XuMusi — BaxKHast
obacThb
bu6mmorteka [IOK
€CTECTBO3HAHMS U
1.1 N 5 2 https://m.edsoo.ru/7f41837
MPAKTUYECKOU c
NEeSITeTbHOCTH -
YeJIoBeKa
BemecTBa n bu6moreka [IOK
1.2 XUMUYECKUE 15 1 https://m.edsoo.ru/7f41837
peakiuu c
Hroro mo pazueny 20

Paspnen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BELEeCTB

Bosayx. Kucnopon. bubnuorexa [JOK

2.1 [Tonsatue 06 6 https://m.edsoo.ru/7f41837
OKCHJIaX c

bu6moreka [IOK

B Bl

2.2 OHOPOA.LIOHATHE 8 1 https://m.edsoo.ru/7f41837
0 KHCJIOTaX M COJIAX c
Bona. PactBopsrl. bubmuorexa [JOK

2.3 [Toustitue 06 5 1 1 https://m.edsoo.ru/7f41837
OCHOBAHHSX c
OCHOBHBIC KJIaCCHI bubmuorexa [JOK

2.4 HEOPraHMYECKUX 11 1 1 https://m.edsoo.ru/7f41837
COEIMHEHNHN [

Utoro no pazneny 30

Paznea 3.Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xummueckux 3jaementon /1. U.

MengeseeBa. CTpOGHI/Ie aTOMOB. XMMHYeCKasi CBsA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

3.1

[Tepuonnueckuit
3aKOH U
[Tepuonnueckas
cucremMa
XUMHUYECKUX
anemeHTOB J[. 1.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837
c
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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Mennene-eBa.
Crpoenue atoma

XUMHUYECKas CBA3b.

OKHUCIIHTEIBLHO- bubnnorexa [TOK
3.2 8 https://m.edsoo.ru/7f41837
BOCCTAHOBUTCJIIbHbBI e
€ peaKIuu
bu6mmoreka [{OK
Hroro no pazgeny 15 https://m.edsoo.ru/7f41837
C
bu6mmoreka [{OK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837
C
OBUIEE KOJIMYECTBO
YACOB I10 68

[TPOTPAMME



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
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9 KUIIACC

KoaundecTBO 4acoB DJIeKTPOHHBbIE
Ne HauMeHoBaHHe
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KonTpoabH IIpakTHyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypchl
Pa3nes 1.BemecTBo U XMMHYecKHe peaKkIUuH
[ToBTOpEHUE N
yriryoneHue bubmmorexa LIOK
1.1 3HAaHUU OCHOBHEIX 5 1 https://m.edsoo.ru/7f41a6
pasnesnoB Kypca 8 36
Kjacca
OcHOBHBIE
bubmmoreka [{OK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMHAYECKUX 36
peakuui o
DIIEKTPOJIUTUYECK
ast Jyuccolyanus. bu6moreka [IOK
1.3 XuMUUecKue 8 1 1 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax
Hroro mo pazgeny 17
Paznen 2.HemeTa/JIbI M UX COeTHMHEHHS
Oo61mas
XapaKTEPUCTHKA
bu6mmoreka [JOK
XUMHAYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a6
siemeHToB VIIA- 36
TPYIIIBL. o
T"anorensr
Oo6rast
XapaKTEPUCTHKA
bubmuoreka [JOK
XUMHAYECKUX
2.2 6 https.//m.edsoo.ru/7f41a6
aiieMeHToB VIA- 36
rpynnsl. Cepa u eé o
COEIUHEHUS
OOmas
XapaKTepUCTUKA
I — bu6mmoreka [JOK
2.3 7 1 https://m.edsoo.ru/7f41a6

sneMeHToB VA-
rpynmnsl. A3oT,

bochop u ux

36
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COCAMHCHUA

OOmas
XapaKTepUCTHUKa
XUMHYECKUX

24 aneMeHToB |VA-
rpynnsl. YTiaepoa
U KPEMHMM U UX

COCAMHCHUA

bubmuoreka [IOK
https://m.edsoo.ru/7f41a6
36

Hroro no pazneny

25

Pazgen 3.MeTasiibl M UX COCTUHEHU S

Baxueiimme bu6mmoreka [{OK
3.1 METAJIbI U UX 16 https://m.edsoo.ru/7f41a6
COCIUHCHUS 36
. bubnuotexa [JOK
0]§)
3.2 HiHe cponcTpa 4 https://m.edsoo.ru/7f41a6
METAJJIOB
36
Hroro mo pazueny 20

Paznen 4.Xumus u oKpy:Kaomas cpeiaa

BemecTBa n bubnuorexa [JOK
4.1 MaTtepuabl B 3 https://m.edsoo.ru/7f41a6
JKU3HM YeIOBEKa 36
Hroro mo pazgeny 3
bu6moreka [IOK
PezepBHOE Bpemst 3 https://m.edsoo.ru/7f41a6

36



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB N.T'., CnankoB C.A., AKIIMOHEPHOE
obmectBo «M3marenscTBO «IIpocBemnienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,

AKI_[I/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://edsoo.ru/rabochie-programmy






