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OO0111e€e KOJMYECTBO YACOB MO YYEOHOMY TUTAHY COCTABIISET 136 yacos.

CocrasiieHa B COOTBETCTBUM ¢ DeepaibHON paboyeii mporpaMMoi 0 XMMUH.

YYeOHUKH:

e Xumus. 8 knacc/I"adpuenss O.C., OctpoymoB U.I"., Cnaaxos C.A.,
AxuuoHepHoe 001ecTBO «M3aaTenscTBo «IIpocBeieHuey.

e Xumus. 9 knacc/I"adpuenss O.C., OctpoymoB U.I"., Cnaakos C.A.,
AxuuoHepHoe 001ecTBO «M3aaTenscTBo «IIpocBeieHuey.

Paccmorpena Ha 3acenanuu MO yuurenei eCTECTBEHHOHAYUHbIX TUCLIMIUIUH

ITporokoa Ne 5 ot «10 » urons 2025 r.

Pyxosonurens MO Cunernazosa 1.B.
(MOAMHUCH)




MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XMMHM Ha YPOBHE OCHOBHOIO 0OLIEro 00Opa3oBaHMS
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWA K pe3yJpTaTaM OCBOCHUS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOLIET0 0OPa30BaHuUsl, NPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (eAepaTbHON paboUeil MporpaMMbl BOCHUTAHUS
U C Y4YETOM KOHLEMUMUM TNpenojaBaHus ydyeOHOro nmnpeamera «XuMHUsS» B
oOpazoBarebHbIX opranu3anusax Poccuiickoi deneparuu.

[Iporpamma Mo XUMUU AAET MPEACTABJICHUE O LENsAX, OOl CTpareruu
OOyuyeHusl, BOCIUTAHUS M Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMHM Y4EOHOTO
OpeaMeTa,  YCTAHABIMBACT  00S3aTENIBHOE PEIMETHOE COZIEpIKaHUE,
NPEeayCMaTPUBAET PACHpPEACIICHHE €ro Mo KilaccaM U CTPYKTYPUPOBAHME IO
pazienaM M TeMaM MpPOrpaMMbl MO XUMHUH, ONPEACNSCT KOJUYECTBEHHBIE U
KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKaHus, PEKOMEHAYEMYIO
NOCJAEIOBATENIBHOCTh  U3YYEHUS XUMHM €  YUYETOM  MEXKIPEAMETHBIX U
BHYTPUNPEAMETHBIX  CBSI3€H, JIOTUKM  y4eOHOr0  MpOLECCa, BO3PACTHBIX
OCOOEHHOCTEH  00y4YarolUXCsi, ONPEACNaseT BO3MOXHOCTM MpeAMeTa Ul
peanu3aiuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 0Opa3oBaTebHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOTO OO0IIEro 00pa3oBaHusl, a TaKke TPEOOBAHUH K
pe3yiabTaraM 00y4YeHHs] XMMHUM Ha YPOBHE LIEJIEH M3yUEHUs MPEAMETA U OCHOBHBIX
BUJOB Y4YeOHO-TIO3HABATEIBHONW MEATEIBHOCTH OOYYAIOLIEroCs MO OCBOCHHUIO
yueOHOT0 COICPKaHUSI.

3HaHUE XHUMHUHU CIYXKUT OCHOBOH Ui (HOPMHPOBAHUS MHPOBO33PEHMS
00y4aroLErocsi, €ro MpeACTaBIICHUH O MATEPHAIbHOM €IMHCTBE MHUPA, BAKHYIO
posib UrpatoT (HOPMUPYEMBIE XUMHUEH MPEACTABIEHUS O B3aUMOMNPEBPALICHUSIX
SHEPrUM U 00 3BOJIIOLMHU BELIECCTB B MPHUPOAEC, O MyTIX PELICHHS TIOOATBHBIX
npoOsieM YCTOWYMBOIO pPa3BUTHUS YEJOBEYECTBA — CHIPHEBOM, HSHEPreTUUYECKOMH,
MUILEBOH U 3KOJIOTMYECKON O€30MaCHOCTH, TPOOJIEM 3IPABOOXPAHEHHS.

H3yyenue xumuu:

CHOCOOCTBYET  peaM3allMM  BO3MOXHOCTEH  [UIi  CAMOPAa3BUTHS U
(bopMUpOBaHUS KYJIbTYPhI IMYHOCTH, €€ 001IeH U (PYyHKIIMOHALHON TPaMOTHOCTH,

BHOCHUT BKJaJd B ()OPMHUPOBAHUE MBILUICHUS M TBOPUYECKUX CIMOCOOHOCTEH
oOyyaroluxcs, HaBBIKOB HUX CAMOCTOSITEIbHOM  y4eOHOH  AEATENbHOCTH,
SKCIEPUMEHTAIBHBIX W MCCIEAOBATENIbCKUX YMEHHUN, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B MPOYECCUOHATBHON AESITEIBbHOCTH,

3HAKOMUT CO CNEUU(PUKOW HAYYHOrO MBILUICHHUS, 3aKJIabIBAET OCHOBBI
LIEJIOCTHOTO B3IJIS,1a HA €AMHCTBO MPUPOJBI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM
3TanoM B (GOPMUPOBAHUHU ECTECTBEHHO-HAYYHOU FPAMOTHOCTH O0YUaAOUINXCS,



CcnocoOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOMICHUS K €CTECTBEHHO-
HAy4HBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B OKOJOTMYECKOE
oOpa3oBaHue 00yYarOLIUXCS.

JlaHHbIE HanpaBjeHUs B OOYyYEHUMM XMMHUHU OOECHEUYMBAIOTCS CHELM(PHKOIMA
COJEP)KaHUsl  yuyeOHOro  MpeAMETa, KOTOpBIA  SBJSETCA  NEAArOTUYECKH
aJANTUPOBAHHBIM OTPAXKEHUEM 0A30BOI HAYKM XUMHUM Ha ONPEACTEHHOM 3Tane €€
pa3BUTHS.

Kypc xumMuM Ha ypoBHE OCHOBHOTO OOLIEr0 0Opa3oBaHMsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCS CUCTEMBI NMEPBOHAYAIBHBIX MOHATUHA XHUMHH, OCHOB
HEOPraHUYEeCKONM XUMHUM W HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX [TOHATHIA
OPraHU4YECKON XUMHUHU.

CTpykTypa coaepkaHusi MPOrpaMMbl MO XUMHUHM CHOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 MOAX0Aa K €€ M3yueHuro. COonep>KaHuEe CKIIAIbIBACTCS M3 CHUCTEMBI
NOHATUNA O XUMUYECKOM BJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUI O XUMUYECKOHN
peakuuu. OO0€ 3THU CHCTEMbl CTPYKTYPHO OPraHU30BaHbl 10 MPUHLHMIY
NOCJIEIOBATENBHOIO Pa3BUTHS 3HAHUNA HA OCHOBE TEOPETHUYECKUX NPEACTABICHUIM
Pa3HOIo ypPOBHH:

— QTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuomnunyeckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUH,

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOM CBA3H,

— TMpPEeACTaBIeHU 00 BJIEKTPOJMTHYECKOH OUCCOLMALIMM BEIIECTB B
pacTBopax.

TeopeTHyecKue 3HAHHUS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
NOJYYEHHBIX U OCMBICJIEHHBIX (DAKTOB, PA3BUBAIOTCS MOCIEAOBATENBHO OT OJIHOTO
YPOBHS K IPYrOMY, BBINOJIHSSL ()YHKIIMHM OOBSICHEHUS U TPOTHO3UPOBAHMS CBOKCTB,
CTPOECHUS U BO3MOYKHOCTEN MPAKTUYECKOIO IPUMEHEHHS U MTOJTYYEHUS U3YYAEMBIX
BELLECTB.

OcBOocHME TMpOrpaMMbl MO XUMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
NIPEACTABJIEHUS] O XUMUYECKON COCTaBIAIOLIEA HAYYHON KapTUHBI MUpA B JIOTUKE
€€ CUCTEMHOM IPUPOABI, LEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHHUIO U METOAAM
no3HaHWs B Hayke. M3yyeHue XMUMHUHM MPOUCXOIUT C NPHUBICYECHUEM 3HAHUHN U3
paHee M3YUYEHHBIX Y4YeOHBbIX NpeaMmeToB: «Okpyxatoumii Mmup», «buonorus. 5-7
Kiaccb» U «Dusuka. 7 Kiaccey.

[Ipy M3y4yeHUH XUMHUM MOPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XMMHMUYECKON HayKu Kak 0OJacTh COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUUYECKOM
JEATENBHOCTH YETIOBEKA U KAK OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBI. 3a71a4a
y4eOHOro MpeaMeTa COCTOMT B (POPMUPOBAHMM CUCTEMbl XUMUYECKMX 3HAHUNA —
BOKHEHIINX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUH, TOCTYTHBIX
0000UIEHNI T MHPOBO33PEHUECKOIO XapakTepa, S3bIka HAyKH, B NPUOOIICHUU K



Hay4YHBIM METOJIaM MO3HAHHUS MPU W3YYECHUU BEUICCTB M XUMUYCCKUX PEaKIUii, B
(GbopMUPOBaHUH U PA3BUTHH MMO3HABATEIBHBIX YMEHUN M WX MTPUMEHEHUHU B y4eOHO-
MO3HABATEILHOM M Y4eOHO-MCCIEA0BATEIBCKOW AEATEIPHOCTH, OCBOCHUH MPABUJI
0e30MacHoOro ooparieHus ¢ BEIIECTBAMM B ITOBCEIHEBHOM JKU3HH.

[Ipy M3y4eHUU XMMUM HAa YPOBHE OCHOBHOI'O OOWIEr0 0Opa30BaHMs Ba)KHOE
3HAYECHUE MPUOOPEU TaKUE LIETH, KaK:

— (¢opMUpOBaHHE HHTEIJICKTYaJbHO pA3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSATEIBHOMY MPUHATUIO PEIICHUH,
CHOCOOHO# ananTHPOBATLCS K OBICTPO MEHSFOITMMCS YCIOBUSM KH3HHU,

—  HampaBJICHHOCTh OOyYeHHS Ha CHUCTEMAaTHYECKOE MPHOOIICHHE
o0Oyyaromuxcss K CaMOCTOSATENBHON IMO3HABATEIbHON JEATENIHOCTH, HAyYHBIM
METOJaM TO3HaHHUs, (POPMHUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CMOCOOHOCTEH K
XUMMUH;

— oOecrneYeHue yCIOBUi, CIOCOOCTBYOLIUX MPUOOPETEHUIO 00YYAKOIIUMUCS
OMbITa Pa3HOOOpPA3HON MAEATEIBHOCTH, MO3HAHUS M CaMOIO3HAHHUS, KITFOYEBBIX
HaABBIKOB (KJIFOUEBBIX KOMIETCHIIMI ), UMEIOIIMX YHUBEPCATBHOE 3HAYCHHE JUIS
Pa3IMYHBIX BUIOB JACATEILHOCTH,

— (¢opmupoBaHue oOwWEH (YHKUMOHATBHOW M  €CTECTBEHHO-HAy4HOM
rpaMOTHOCTH, B TOM UHCJIE YMEHUN OOBICHATH U OICHUBATh SBJCHHS
OKPY’KaoIEero MUpa, UCIMOJb3ysl 3HAHUS W OIBIT, MOJYyYEHHBIC MPH H3YUCHUH
XMUMHHU, TPUMEHSATD UX MPU PEUICHUH MTPOOJIEM B MOBCETHEBHOMN XM3HHU U TPYA0BO
JCSATELHOCTH,

— (opmupoBanue y O0OyyarOUIMXCSd T'YMAHUCTHYECKUX OTHOIICHUM,
MOHWMAaHUsl IEHHOCTH XWMHMUYECKUX 3HAHUN Ui BBIPAOOTKH DKOJOTHYECKH
LEIECO00PA3HOTrO TMOBEAEHUST B OBITY M TPYAOBOM JAEATENBHOCTH B ULEIAX
COXPaHEHUsI CBOETO 310POBbs U OKPYIKAFOIUENA IPUPOJHONA CPEIBI,

— pa3BUTHE MOTHMBAIMM K OOYUYEHHWIO, CIMOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHUIO HA OCHOBE YCBOGHUS OOIICYESIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQWIIs W HANPaBICHHOCTH JAJbHEHUIIETO
00y4eHHUHl.

OO111ee YMCI0 YacOB, OTBEAEHHBIX JUTS M3YYECHUSI XMMUH Ha YPOBHE OCHOBHOT'O
obuero oOpa3oBanus, coctapiser 136 yacoB: B 8 wiacce — 68 yacoB (2 yaca B
HEJIENI0), B 9 kiacce — 68 4acoB (2 4yaca B HEZICIIO).

JlanHas paGouyas mporpamma Mo XMMHUHU PEaIM3yeTcs Ha OCHOBE JabOPaTOPHOTO
000pyIOBaHUS LIEHTPA OOPA30BAHMS €CTECTBCHHOHAYYHOM MU TEXHOJOTMYECKOHN
HarnpasJiecHHOCTeN («Touka poctay).



COJAEPKAHUE OBYUEHUA

8 KUIACC

IlepBoHAYAILHBIC XHMUYECKHE TOHATHS

[Ipenmer xumuu. Pojib XUMHUU B >KU3HUA YEJIOBEKA. XUMHUS B CUCTEME HayK.
Tena u BewecTBa. DU3MUECKUE CBOMCTBA BEUIECTB. ATrPEraTHOE COCTOSIHUE
BelIECTB. [IoHsATHE O METOAAX MO3HAHUS B XUMHUU. UKMCTBIE BEUIECTBA U CMECH.
CnocoObl pa3aeyicHUs! CMECEH.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE JJEMEHTHI. CHMBOJIBI XUMHUYECKHX
251eMEHTOB. [IpOCTBIE U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumuueckas ¢popmyia. BaleHTHOCT, aTOMOB XUMUYECKUX JJIEMEHTOB. 3aKOH
NOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENBHAA arOMHas mMacca. OTHOCUTENBbHAS
MOJIEKYJISIpHas Macca. MaccoBas 107151 XUMHYECKOTO 3JIEMEHTA B COCAMHEHHH.

KomnyecTBo Bewecrsa. Mouib. MonsipHas Macca. B3auMOCBsA3b KOJIMYECTBA,
Macchl W 4YMCJIa CTPYKTYPHBIX €AMHMI] BeliecTBa. Pacuétel mo ¢dopmysnam
XUMHUYECKUX COCTMHCHUM.

DOU3NYECKUE U XUMUUYECKUE SBJICHUSI. XMMHUUECKasl PEAKIUS U €€ MPU3HAKH.
3aKOH COXPAHEHHUsI MacChl BEIIECTB. XUMHUYECKHE ypaBHeHus. Kiaccuduxaums
XUMHUYECKUX PEAKINM (COETMHEHUS, PA3JIOKEHUS, 3aMEILIEHUSI, OOMEHA).

Xumuueckuit Jkcnepumenm:

3HAaKOMCTBO C XMMMYECKOH MOCYJ0M, MpaBujiaMu padboThl B J1aDOpaTOpUu U
npuéMamu 0OpalieHUs ¢ JJabopaTOPHBIM 00OPYJOBAHUEM, U3YUEHHE M OMUCAHUE
(u3nYeCKuX CBOWCTB OOpa3LOB HEOPraHMYECKMX BEILECTB, HAOIIOJICHUE
¢u3nyeckux (IUIABJIEHUE BOCKA, TAsHUE JIbJa, PACTHPAHUE caxapa B CTYIIKE,
KUTICHUE U KOHACHCALUS BOJBI) U XUMHUCCKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEIHOM MPOBOJIOKH, B3AUMOACHCTBUE MENIA C KUCIIOTOM) SIBJICHUIA, HAOIIOACHHUE U
OMMCAHUE TMPU3HAKOB MPOTEKAHUS XUMHUUCCKUX PEaKIMil (Pa3joKEHUE caxapa,
B3aUMOJCHCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3jioKeHUE TMIPOKCHUIA
meu (I1) mpu HarpeBaHuU, B3aUMOJECHCTBUE XKeje3a ¢ pacTBOpPoM cosir meau (11),
M3yUEHUE CNOCOOOB Pa3JC/ICHUs CMECEH: C MOMOILBIO MAarHuTa, (PUILTPOBAHUE,
BbINIAPUBAHUE, TUCTUIUIAIMS, XpoMaTorpadus, MPOBEACHUE OUYMCTKUA MOBAPEHHOM
CONMM, HAONIOACHME W  ONHMCAHUE  PE3YJbTATOB  MPOBEACHUS  ONBITA,
WUTIOCTPUPYIOIIETO 33aKOH COXPAHEHHMS MAcCChl, CO3JaHUE MOJIEJIEH MOJIEKYI
(IIAPOCTEPIKHEBBIX ).

BakHeiimne npeacTaBUTe/ M HCOPTaHUYECKHUX BEILECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucimopoa — 3J€EMEHT U MPOCTOE
BeuiecTBo. HaxoxxaeHue kucnopoga B mpupoae, (U3MUECKUE U XUMHUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenue xuciaopoaa. CrnocoObl
NOJYYEHUS] KUCIOpoJa B J1TaOOpaTOpMM M NPOMBILIIEHHOCTH. KpyroBopot
Kuciaopoaa B npupoae. O30H — ajuloTponHas Moau(UKalus KUCIOPOaa.



TennoBoi 3QPekT XUMHUECKOW peakuuu, TEPMOXUMUUYECKUE YPaBHEHUS,
3K30- M JHAOTCPMUUYECKUE peakiuu. TOIUIMBO. yrojib W METAH. 3arpsi3HCHUE
BO3/yXa, YCUJIEHUE MAPHUKOBOTO 3P PeKTa, pa3pylIEHUE O30HOBOTO CIIOS.

Boaopoa — 3neMEHT 1 MpoCTOE BEUIECTBO. HaxoxxaeHue Bogopoaa B Npupoe,
(buU3MUECKNE U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI MoTyYeHus. KucioTel
U COJIU.

MounisipHblit 00BEM ra30B. Pac4&éThl M0 XUMUUYECKUM YPABHEHUSIM.

Odusnyeckue CcBoiMcTBAa BOABL. Boma kak pactBoputesib.  PacTBOpEIL
HachIlEeHHBIE M HEHACHIIICHHBIE PACTBOPBL. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBasi 10Ji BELIECTBA B PACTBOPE. XMMHUUYECKUE CBOMCTBA BOJABI. OCHOBAHUSI.
Ponp pacTBOpOB B MPUPOJE U B KU3HU 4YeIOBEeKa. KpyroBopoT BOABI B MPUPOJE.
3arps3HEHUE NMPUPOAHBIX BOJ. OXpaHa U OUUCTKA MPUPOJHBIX BOJL.

Knaccudukanus Heopranundeckux coenuHenuid. Okcuanl. Knaccudukaims
OKCHJOB:  cosicoOpa3yrome  (OCHOBHBIC,  KHUCJIOTHbIE, aM(OTepHbIE) WU
HeconeoOpazyromme. HomeHknatypa okcuaoB. Duznueckue M XUMHUUYECKUE
cBOiicTBa OKCUIOB. [lonyueHue OKCUa0B.

OcHoBanus. Kiaccudukauuss OCHOBaHMM: UIENOYM W HEPACTBOPUMBbIC
ocHOoBaHusA. HoMmeHkiatypa ocHOBaHUil. DU3UUECKHUE U XUMHYECKUE CBOWCTBA
OoCHOBaHui. [TonydyeHre OCHOBAHUM.

Kucnotel. Knaccuduxanus kucaor. HoMmeHknarypa kucior. @usudyeckue M
XUMHYECKHE CBOMCTBA KUCHOT. Psan axktuBHoctw metauioB H. H. bekerosa.
[TonyuyeHue KUcioT.

Comu. Homenkmarypa coneid. GU3NUECKUE U XMMHYECKUE CBOMCTBA COJIEH.
[TonyudeHue coJien.

['eHeTHUECKAS CBSI3b MEXKITY KJIACCAMHU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuit Jkcnepumenm:

KaYECTBEHHOE OINPEACIICHUE CONCPKAHUS KUCIOPOAA B BO3AyXE, MOJyYECHHE,
coOMpaHue, pPACMO3HABAHUE W HW3YYECHHE CBOWCTB KHCJIOPOAA, HAOJIOICHUE
B3aUMOJICHICTBHUSl BCIIECTB C KUCJIOPOJAOM U YCJIOBUS BO3HUKHOBCHHUS M
peKpalleHUs rOpeHus (Tokapa), 03HaKOMJIEHHE C 00pa3iiaMKi OKCUOB M OTIMCAHUE
UX CBOWCTB, MOJIy4YEHHE, COOMpaHUE, pPACMO3HABAHUE W M3YyYCHHE CBOWCTB
BOAOpOJa (TOPEHUE), B3aUMOJICHCTBUE BOAOpoAa ¢ okcuaoM meau (1I) (Bo3MOKHO
MCMOJIb30BAHUE BUICOMATEPUAJIOB), HAOIIOICHUE 00Pa3L0B BEUIECTB KOJIMUYECTBOM
1 Monb, uccienoBaHME OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C  PA3IMYHOMA
PaCTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM AOJIEH
PaCTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOALI C META/UIAMU (HATPUEM M
KaIbIEM) (BO3MOXHO MCIOJIb30BAHWE BUIACOMATECPUATIOB), HCCIICIOBAHUE
00pa31oB HEOPraHUYECKUX BEIIECTB PA3JIMUYHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHUS
OKPAaCKH MHIUKATOPOB B pPACTBOPAX KUCOT U LIETIOYUECH, U3YUECHHUE B3AUMOICHCTBUS



okcuaa meau (II) ¢ pacTBOpOM CEpHOM KHUCIOTHI, KAUCIOT ¢ METAJUIAMH, PEAKIIMIA
HEUTpAIM3ALMH, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHMH, BBITECHEHHE OIHOIO
MeTajula IpyruM U3 pacTBOpA COJIM, PELUIEHUE IKCIIEPUMEHTAIIBHBIX 3a1a4 110 TEME
«BaxHei1me Knacchl HEOPraHUYECKUX COEAUHEHUI .

Ilepuoanueckuii 3axkoH wu Ilepuoamyeckass cucreMa XHMHYECKHX
yaemeHToB JI. WU. MenaeneeBa. CrpoeHne aTomMoB. XHMH4YECKasi CBS3b.
OKHCIIHTEILHO-BOCCTAHOBHTE/IbHBIC PEAKIIUH

[lepBbic MOMBITKUA KJIACCU(PUKALIMM XUMUYECKMX 3JIEMEHTOB. [loHsTHE O
rpynnax CXOIHBbIX 3JIEMEHTOB (ILEJOYHBIE M LIEJIOYHO3EMEIBHBIE METAJUIbI,
raJOr€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPblE 00pa3yroT aM(OTEPHBIE OKCHIBI
U TUJIPOKCHUJIBL.

[Teproanyeckuit 3akoH. [lepuoauueckas cucTeMa XUMUUYECKUX HJIEMEHTOB /1.
H. Menpaeneera. Koporkonepuoanas u JuiMHHONeEpuoaHas ¢popmel [leproanueckoit
cucrteMbl XuUMHyeckux anemeHToB . M. Menaeneesa. Ilepuoasl W rpymnnsl.
OU3NYECKUIA CMBICI MIOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aroOMHbIX saep. M3oTonsl. DnekTpoHbl. CTpoeHHE
BJIEKTPOHHBIX ~ 000JI0YEK aroMOB nepBbix 20  XMMHMUYECKUX  3JIEMEHTOB
ITepuonnyeckoii cucremel [I. M. MenaeneeBa. XapakTepuUCTHKA XUMUUYECKOTO
3JIEMEHTA M0 €ro noJIokeHUIo B [lepuoanyeckoii cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMS paauyca arOMOB XWUMHUUYECKHX JSJIEMEHTOB,
METAUTMYECKUX U HEMETAUIMYECKUX CBOMCTB MO IPYIAM U MEPUOIAM.

3HaueHue [lepuoanueckoro 3akoHa u [lepuoandecKon CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUS Hayku W npaktuku. [ M. MeHneneeB — yuyé€HbI U
IPaXIAHNH.

Xumuyeckas CBs3b. KoOBajieHTHas (MOJIIPHAs W HEMOJISIPHAS)  CBSI3b.
ONEeKTPOOTPULIATENIBHOCTh XMMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusi.  OKUCIMTENBHO-BOCCTAHOBUTENBHBIE — PEAKLUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBJIEHUS. OKUCIIUTENM U BOCCTAHOBUTEIIH.

Xumuueckuit Jkcnepumenm:

M3yuyeHUE OOpA3LOB BEIIECTB METAUIOB M HEMETAUIOB, B3aUMOJCHCTBHUE
TMAPOKCUIA LMHKA C pPacTBOpPaMHM KHUCJIOT M IIEJOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIMX ~ TPUMEPBI  OKUCIMTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLUi
(rOpEeHHE, PEAKLIMU PA3TI0KEHUS, COETUHEHUS ).

Meostcnpeomemmule ceéasu

Peanuzaumss MEXIPEAMETHBIX CBS3€H NpPU M3YUYEHUHM XMMHM B 8§ KJiacce
OCYIIECTBIISIETCS 4YEPE3 MCHOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATHM, TaK ¥ MOHATHHA, SABJISFOLIMXCS CUCTEMHBIMU JUISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI0 LIUKJIA.



OO1ue eCTECTBEHHO-HAYYHbIE TIOHATUS: HAY4YHBIA (aKT, TMIIOTE3A, TEOPUS,
3aKOH, AaHaJIM3, CHUHTE3, KilacCUPUKALMs, TMNEPUOJUYHOCTb, HAOJNIOACHUE,
JKCIIEPUMEHT, MOJIEITMPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE.

du3MKa: Marepus, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU T, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, 3JICKTPUUECKUN 3apsi[, BELIECTBO, TENO, OOBEM,
arperarTHoe  COCTOSIHUE BEILECTBA, ra3, (PU3MYECKHE BEIUYMHBI, €IUHUILIBI
U3MEPEHUSI, KOCMOC, TUIAHETHI, 3BE3/1bI, COJIHLIE.

buosorus: porocunTes, AbixaHue, ouocdepa.

["eorpadusi: atmochepa, ruapochepa, MUHEPAJIBI, TOPHBIE TTOPOJIbI, MOJIE3HBIE
MUCKONAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTtBo U xXUMHYECKAasi peakuusi

[Tepuoanyeckuii 3akoH. [lepuoanyeckas cucteMa XUMHUYECKUX JIEMEHTOB /I.
H. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHMHM CBOWMCTB
XUMHUUYECKUX 3JIEMECHTOB MEPBBIX TPEX NEPUOAOB, KUTHS, KAJIbIUSA U UX COCTUHEHUN
B COOTBETCTBMM C TOJIO)KEHHEM OJJeMEHTOB B llepuoaMueckoid cucreme
CTPOEHUEM UX AaTOMOB.

CTpoeHuEe BELIECTBA. BHUJBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTAULIUYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIA KPUCTAUIMYECKONW PELIETKU U
BUJa XUMUYECKOU CBSA3H.

Knaccudukauus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOICTBA BEIIECTB, OTHOCAIUMXCS K PANIMYHBIM KJIACCAM HEOPraHUYECKUX
COCIMHEHHUM, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanus XuMUUYECKUX PEaKIMid 10 pa3TuyHbIM MPU3HAKaM (IO YUCITY
M COCTAaBy YYAaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEMIOBOMY 3(dekTy, mo
MU3MEHEHUIO CTEMECHEH OKUCIEHHMS XMMHMUYECKHUX 3JIEMEHTOB, MO OOPAaTUMOCTH, MO
YYACTUIO KaTaau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLUU, TEPMOXUMHUYECKUE
YPaBHEHMUS.

[lonstue 0 ckopocTd XuMuyeckoi peakuuu. [loHsiTue 00 OOpaTUMBIX U
HEOOpaTUMBIX XUMHUECKUX peakiusx. [IoHATHE O TOMOTEHHBIX U T'€TEPOTCHHbIX
peakuusx. [loHstue o karanuse. [IoHATHE O XUMUUYECKOM PABHOBECUU. DAKTODPSI,
BIMSIFOIIME HA CKOPOCTh XUMHUYECKOHM PEAKUMU U IOJIOKEHHE XUMHUUYECKOIO
PABHOBECHS.

OKHUCINTENBbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLMHU,  JJICKTPOHHBIA  OajlaHC
OKHCJIMTENIbHO-BOCCTAHOBUTEIIBHON peaKLuu. CocraBineHue  ypaBHEHMi
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUMA C  MCHOJIb30BAHUEM  METOJA
AJIEKTPOHHOTO OanaHca.



Teopus 37EKTPOJIUTUUECKONA TUCCOLMALMU. DIEKTPOJIUTHI U HEQJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHu3M AMCCOLMALMMA BEIIECTB C PA3JIMUYHBIMM BUIAMH
XUMHUECKOH CBsizu. CTeneHp auccounaunu. CUIbHBIE U CA0BIE 3JIEKTPOIUTHI.

Peakiiuu HOHHOTO 0OMeHa. YCJI0BUS MPOTEKaHUsl PEAKIMi HOHHOTO OOMEHA,
NOJIHBIE M COKpAILIEHHBIE WOHHBIE ypaBHEHUs peakuuid. CBOHCTBA KHCIIOT,
OCHOBAHUi U COJIEH B CBETE MPEACTABJICHUH 00 3JIEKTPOJMTHUUECKOM TUCCOLUALIUY.
KayecTBeHHbIE peakii Ha MOHBI. [ToHsATHE O rHApONIU3E CONEi.

Xumuueckuit ykcnepumenm:

O3HAKOMJIEHUE C MOJENISAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — META/UIOB U HEMETAUIOB (rpaduTa M ajMasa), CIOKHBIX BELIECTB
(XJI0puaa HaTpus ), UCCIEN0OBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOH PEAKLIMM OT
BO3JCHCTBUS  PA3IMUHBIX  (PAKTOPOB, HMCCIAEAOBAHUE  BJIEKTPOMPOBOAHOCTH
PACTBOPOB BEILECTB, MPOLECCA TUCCOLMALMHI KUCIIOT, LIET0YEH U COJIEH (BO3MOKHO
UCIOJIb30BAHUE BHUIEO MATEPUAIIOB), MPOBEIEHUE ONBITOB, HJUIKOCTPUPYIOLLUX
NpU3HAKK TPOTEKAHWs peakuMid MOHHOrO oOMeHa (00pa3oBaHUE OCAJKa,
BBIJICJICHUE Ta3a, OOpa30BaHMUE BOJIbI), OMBITOB, WIOCTPUPYIOIIMX MPHUMEPHI
OKHCJIMTEJIbHO-BOCCTAHOBUTENIBHBIX PEAKUMI (FOPEHUE, PEAKLUHU PA3JIOKECHHUS,
COCIMHEHHUS), PpAClO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  NOMOILBIO
KAYECTBEHHBIX PEAKLIMI HA HOHBI, PEIIEHUE SKCIIEPUMEHTAJIBHBIX 3a1a4.

Hemertasibl U HX COeIHHEHUS

OOmias xapaktepucTtuka rajoreHoB. (OCOOCHHOCTH CTPOCHHMS aTOMOB,
XAPAKTEPHBIE CTENEHU OKUCICHUSA. CTpOeHUE U (PU3MUYECKUE CBOWCTBA MPOCTHIX
BELIECTB — FAJIOTEHOB. XMMUYECKHAE CBOMCTBA HA MPpUMEPE XJI0pa (B3aUMOACHCTBHUE
C METaUIaMM, HEMETAJJIaMH, Lenodamu). XiopoBoaopod. ConsiHas KHCIOTa,
XUMHUYECKUE CBOWCTBA, MNOJYYCHUE, TMpUMEHEHHEe. JleiicTBue Xxjopa W
XJIOPOBOAOPOAA HA OPraHU3M YeJIOBEKAa. BakHEHILIME XJTOPUIBI U X HAXOXKIECHHUE B
IPUPOJE.

OOwas xapakTepucThka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTEMNEHU OKUCIeHUs. CTpoeHue U (PU3MYECKUE CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOJA U CEPbl. AJIJIOTPONHbBIE MOAU(DUKALIMM KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepOBOAOPOI, CTPOCHHUE, (PU3NUYECKUE U
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbI KaK NMPEACTABUTEIM KUCIOTHBIX OKCHJIOB.
CepHas kucioTa, (pU3n4eckue U XUMHUYECKUE CBOMCTBA (0OLIME KaK MPEACTABUTENS
KJacca KUCIOT U Creuu(pUUEcKUe). XUMUUYECKUE PEaKUUH, JIEKalle B OCHOBE
IPOMBILUICHHOTO CMoco0a MOJMyYeHUs CEpHOW KHUCIOTHL. [IpumeHeHHe cepHOit
KUCIOTEL. CONM CEpHOM KHCIIOTHI, KAYeCTBEHHAs peakuuss Ha Cyab(daT-HoH.
Haxoxxnenue ceppl U €€ COCOUHEHMH B MNPUPOAE. XHUMHUUYECKOE 3arpsA3HEHHE
OKPYXaroLEH Cpenpl COCOAUHEHUSIMU CEPbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/yXa U BOAOEMOB), CIOCOOBI €r0 NPEIOTBPALICHHUS.



OOwas xapakTepucTHka 3JeMEHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XaPAKTEPHbIE CTEMEHH OKUCIICHUS. A30T, PacnpOCTPaAaHEHHUE B MPUPOJIE,
(¢u3nyeckue U XuMudeckue cBoiictea. KpyroBopor azorta B npupoje. AMMHAK, €10
(U3NYECKUE U XUMHUUYECKUE CBOMCTBA, MOJIYyYeHHE U MpuMeHeHue. CoJId aMMOHMS,
X pU3NUECKNe U XUMUYECKUE CBOMCTBA, MpuMeHeHNe. KauecTBeHHas peakuus Ha
MOHbI aMMOHMs. A30THAs KUCJOTA, €€ MOIy4YeHHE, (PU3NYECKHE U XUMHUYECKHE
CBOWicTBa (00OLIME KaK TMPEACTABUTENS Kjacca KUCIOT M CHEHU(PUYECKHE).
Hcnonp30BaHuE HUTPATOB U COJIEN aMMOHMSI B KQUECTBE MUHEPAJIbHBIX Y IOOPEHUIA.
XUMHUYECKOE 3arpsI3BHEHUE OKPYXKAKOUICH Cpeabl COEAMHEHUSMU a30Ta (KUCIOTHBIE
JOXAM, 3arps3HEHHE BO3[yXa, MOYBBI M BOAOEMOB). Docdop, aIOTPONHBIE
moaupukauuu pocdopa, pusnmdeckre u xumMmuueckue cBoictea. Okcun docdopa
(V) u dochopHas kuciora, PU3NUYECKUE U XMMHUYECKHUE CBOWCTBA, MOJIyYECHUE.
Hcnonws3oBanue pocaroB B KAUECTBE MUHEPAIBHBIX YI0OPEHUH.

OOwas xapakTepucThka 31eMeHTOB [VA-rpynmnbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHN OKMCIICHUS. Y TJIEPO/, AJIZIOTPOIHbIE MOAU(DUKALUHY,
pPacpoCTpaHEHUE B NPUPOE, PUBNUECKUE U XUMUUECKHE CBOHCTBA. AAcCOpOuus.
Kpyrosopor yrinepona B mnpupoae. OKCUAbl yriepoaa, WX (uU3MYeCKue u
XUMHMUYECKUE CBOMCTBA, [JEHCTBME HA IKUBBIE OPraHU3Mbl, MOJIyYCHUE WU
NPUMEHEHUE. DKOJOTHYECKHE MPOOJIEMBI, CBA3aHHbBIE ¢ OKCHIOM yriepoaa (IV),
TUNOTE3a TNOOATBHOrO MOTEIJIEHUS] KIMMAaTa, MapHUKOBBIA 3(dekT. YroapHas
KUCIOTA U €€ CONMM, UX (PU3MYECKHE M XMUMHYECKUE CBOWCTBA, MOJYYECHHE U
npuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAr-uoHbl. Kcnonp3oBaHue
KapOOHATOB B OBITY, METULIHE, TPOMBILIJIEHHOCTH M CETCKOM XO3HCTBE.

[lepBOHaya/IbHbIE MOHATUS 00 OPraHUUYECKUX BEUIECTBAX KAK O COCIUHEHMSIX
yrieposa (METaH, 3TaH, 3TUJICH, alETHIIEH, 3TAHOJI, NNIMLUEPUH, YKCYCHAs KUCIIOTA).
[IpyponHbIE KMCTOYHUKH YIJIEBOJAOPOAOB (Yrojb, MNPUPOAHBIA Tra3, HedTh),
NPOAYKThl UX MNepepadoTKu (OE€H3MH), UX POJb B OBITY U MPOMBIILICHHOCTH.
[loHsiTHE O OMOJIOTMUYECKU BAKHBIX BEILIECTBAX: KHUpaX, O€Kax, yrjieBoaax — M X
poJIM B OKM3HM UEJIOBEKa. MarepuaJibHOE €OUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COETUHEHUH.

Kpemumii, ero ¢Qusmyeckue © XUMHUYECKHE CBOMCTBA, MOJYYEHHE U
npuMeHeHue. CoeqMHEHHs KpeMHUS B pupoe. O01me npeacTaBieHus 00 OKCHIE
kpemHus (IV) u kpemHueBoit kucinore. CUIUKATBI, UX UCIOJIb30BAHUE B OBITY, B
NPOMBILUICHHOCTH. BaKHeilMe CTpOUTEIbHBIE MaTepUabl. KEpPAMHUKA, CTEKIIO,
HEMEHT, O€TOH, kene300eToH. [lpobiembl  0€30MacHOro0  MCMOJb30BAHMS
CTPOMTENBHBIX MAaTEPUAJIOB B MOBCEAHEBHOMN KU3HM.

Xumuueckuit yJkcnepumenm:

U3Yy4YEeHHE 00pa3IlOB HEOPTraHUYECKUX BEIIECTB, CBOHCTB COJISHON KHCIIOTHI,
NPOBEACHUE KAUECTBEHHBIX PEAKLMNA HA XJOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB



UX MPOTEKAHMs], OMBITBHL, OTpaKaroUMe (PU3MUECKHUE U XMMHUYECKHE CBOMCTBA
TAUTIOTEHOB U MX COCIMHEHUH (BO3MOXKHO HCIOJIb30BAHUE BHUJICOMATEPUAIIOB),
O3HAKOMJIEHHE ¢ 00pa3LiaMy XJIOPHAOB (TAJIOTEHUAOB), 03HAKOMJIEHHE C 00pa3amu
Ceppl U €€ COCAMHCHUSMH (BO3MOXXHO HCIOJB30BAHUE BHACOMATEPHAIIOB),
HaOI0AEHHNE Mpoliecca OOYTIIIMBAHUS caxapa Moj ACHCTBUEM KOHUEHTPUPOBAHHOM
CEPHOI KMCJIOTBI, U3yUEHUE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCIIOTHI,
NPOBEACHUE KAYECTBEHHON pEakUuu Ha CyJib(paT-uoH U HAOIOACHUE MPU3HAKA €€
NPOTEKAHUs, O3HAKOMJIEHUE C (PU3MUYECKUMU CBOMCTBaMM a30Ta, ¢ocdopa u uUx
COCIMHEHMI (BO3MOKHO MCIOJIb30BAHUE BUACOMATEPUAIIOB), 00pa3liaMy a30THBIX
1 ($ochopHbIX yAOOpEHUH, MoaydYeHUe, COOUpaHue, PaCclO3HABAHUE U U3YUYCHHE
CBOICTB aMMMaKa, NMPOBEACHHE KAYECTBEHHBIX DPEAKUMHA HA MOH AMMOHHUS H
docar-uOH W M3YyUYEHUE MPU3HAKOB HUX NPOTEKAHUs, B3aUMOACHCTBHE
KOHLUEHTPUPOBAHHON Aa30THOM KHUCJIOTHI C MEIbIO (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAJIOB), M3YUYECHHME MOJEIEH KPUCTAUIMYECKUX PEWETOK anMasa,
rpadura, QynnepeHa, 03HAKOMJICHHE € MPOLECCOM aACOpPOLMM PAaCTBOPEHHBIX
BEUIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOWCTBOM IPOTHBOras3a, IOJYYEHHE,
coOupaHue, pacrno3HaBaHUE U M3YyUEHUE CBOMCTB YIJIEKUCIIOTO ra3a, MpOBEICHUE
KaYeCTBEHHBIX PEAKIMI HA KapOOHAT M CWJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB UX
NPOTEKAHMS, O3HAKOMJIEHME C MNPOAYKLMEH CHIMKATHONM NPOMBILUICHHOCTH,
PELIECHUE DKCIIEPUMEHTAJIBHBIX 3aJa4 N0 TeMe «BakHelline HeMeTauibl U uX
COCIMHEHHUSY.

Mertasibl 4 MX COeAUHEHHS

OO01as XapakTePUCTUKA XUMHUECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
uX nNoJIokeHus B Ilepuoanyeckodl cucreme xuMudeckux oanemeHtos [l H.
MenneneeBa U CTpoeHust atToMOB. CTPOEHUE METAIOB. MeTauMueckas CBs3b U
METAUIMYECKAS  KPUCTAUIMYECKAS  PEIIETKA.  DJIEKTPOXUMHUYECKUMUA  Psl
HanpsHDKEHUH MeTauioB. OU3NYECKHE U XUMHUYECKUE CBOMCTBA MeTauioB. O0mue
CHocOObI MOJIyYCHUsT METAIOB. [IOHATHE O KOPpPO3MM METAIOB, OCHOBHBIE
CHOCOOBI 3ALUUTHI UX OT KOPpo3uu. CIiiaBel (CTallb, YyTYH, JOPATFOMUHUN, OpOH3a)
1 UX NPUMEHEHUE B ObITY ¥ MPOMBILLICHHOCTH.

[I{eo4HbIE METALIBL MOJIOXKEHUE B [lepuoanveckoil cucreMe XMMUYECKUX
anemeHToB J[. Y. MenaeneeBa, CTpOEHUE UX aTOMOB, HAaXOXXIECHHUE B IPHUPOJE.
OU3NYECKHE U XUMUYECKUE CBOMCTBA (HA MpUMEpE HATpUs U Kanus). OKcuasl U
TMAPOKCUIBI HATpus M Kanus. [IpUuMEHEHHE IHEJOYHBIX METALIOB W MX
COCIMHEHUN.

[Ile104YHO3EMENBHBIE METAIJbl MAarHMM W KaJdbLMH: TMOJOXKECHUE B
[Teproanyeckoit cucreMe XuMrudeckux 3jeMeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HAXOXKACHUE B NpUpoae. OU3NUECKUE U XMMUYECKUE CBOWCTBA MAarHUs M



KaJibLMsl. BaxkHeHIMe COe AMHEHU S KATBLIMS (OKCU, THAPOKCUI, COJIH ). XKECTKOCTh
BOJIbI U CITOCOOBI €€ YCTPAHEHHUS.

AJOMUHUINA: OJIOKEHUE B [IeproIMYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB
. . MenpaeneeBa, CTPOCHUE atoMa, HaxXOXACHUE B mpupoac. PU3UUYECKUE U
XUMHUYECKUE CBOMCTBA alltOMUHUS. AM(OTEPHBIE CBOMCTBA OKCHIA U THMAPOKCU/IA
ATFOMUHUSL.

Keneso: nonoxxenue B [lepuoanyeckoil CUCTEME XUMUUYECKUX DJIEMEHTOB /.
M. MeHpeneeBa, CTpOEHHE aroMa, HaxXOXIeHHE B npupone. PuU3NYECKUe U
XUMHUUYECKUE CBOMCTBA Xkene3a. OKCUIbI, TUIPOKCUIBI M Cou kenesa (1) u xenesa
(IIT), nx cocTas, CBONCTBA U MOJTYyUYCHHE,

Xumuueckuit Jkcnepumenm:

O3HAKOMJIEHME C oOpa3llaMM METAJIOB W CIUIABOB, WX (PU3MYECKUMU
CBOMCTBAMHU, M3YUYEHHUE  PE3YJBTATOB  KOPPO3UM  METALIOB  (BO3MOKHO
UCMOJIb30BAHUE BUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOACHCTBUS OKCHIA
KATbLIMST W HATpusi C BOJOM (BO3MOXKHO MCIHOJIb30BAHUE BHUICOMATEPUATIOB),
UCCJIEIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOLIECCA TOPEHUS XKENNE3a B KUCIOPOAE
(BOBMOXKHO  HCNOJIb30BAHWE  BHUJICOMATEPUAIOB), TMPU3HAKOB  MPOTEKAHMS
KQUECTBEHHBIX PEAKIIMI HAa MOHBI. MAaTHUS, KAJIbLMS, ATFOMUHUS, LIMHKA, Xkene3a (11)
u >kenesa (II1), mequ (II), HaOMroAeHUE U OMMCAHUE MPOLECCOB OKPALIMBAHMS
IUIAMEHA MOHAMU HATpUsl, Kajiusg M KaIblUsA (BO3MOXKHO HCIOJIb30BAHUE
BUIEOMATEPUAJIOB), UCCIeI0BaHUE aM(POTEPHBIX CBOMCTB T'MAPOKCUAA ATFOMUHUS U
TMAPOKCHA LIMHKA, PEUICHUE JKCIEPUMEHTAJIBHBIX 3a7a4 N0 TeMe «BakHeimme
METAJUTbI U UX COCTUHCHUSY.

XHMHSA H OKpYKaKOLIas cpeaa

Bemectsa 1 marepuanel B IMOBCEAHEBHOM >KU3HMU 4YesnoBeka. besomacHoe
MCINOJIb30BAHUE BEIIECTB U XMMHYECKUX peakivii B ObiTy. [lepBas momolib mpu
XUMHUUYECKUX 0KOrax U OTPABJICHUSIX.

XHAMHYECKOE 3arpsi3HCHUE OKPYXKAKOUIEH Ccpeabl (MpeacnbHas I0myCTUMast
KOHIICHTpauus BewecTs, najgee — [1JIK). Ponp XuMuK B pEIIEHUH 3KOJOTMYECKHUX
npodJeM.

Xumuueckuit JKCnepumenm:

U3y4yeHHe 00paslloB MaT€pUaoB (CTEKJIO, CIJIaBbl METAJIOB, MOJUMEPHBIC
MaTepUaIbl).

Meostcnpeomemmule ceéasu

Peauzanuss MEXNPEIMETHBIX CBSI3€H MPU U3YUYEHUM XUMHUM B 9 Kjacce
OCYUIECTBJISIETCS 4YEpPE3 HUCMOJIb30BAHUE KakK OOIIUX €CTECTBEHHO-HAYUYHBIX
NOHSITUNA, TAK W MOHSATHIMA, SIBJSIOIIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.



OO1IMe eCTECTBEHHO-HAyUHbIE TMOHSATHS: HAy4HBIH (PaKT, rUmores3a, 3aKoH,
TCOpHUs, aHaliu3, CHHTE3, KiaccupuKaius, TMepUOJAUYHOCTh, HAOJIOACHHE,
AKCIEPUMEHT, MOJCIMPOBAHUE, HM3MEPEHUE, MOJACTb, SBJICHHE, MapHUKOBBIN
3 PeKT, TEXHOJIOTHS, MATEPUAJIBI.

dusmnka: MmaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTHI, U30TOTIHI,
PaaIOaKTUBHOCTD, MOJIEKYIa, ANIEKTPUYECKHit 3aps, POBOIHUKH,
NOJYIPOBOJHUKH, IUDJIEKTPUKU, (OTODJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHUE BEILLECTBA, a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIITHYECKAS
peméTKa, CIulaBbl, (GU3WYECKHUE BEITUYMHBI, €IMHMIIBI M3MEPEHHUS, KOCMHUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3 b1, COJTHIIE.

Bbuonorust: poTocuHTE3, AbIXaHue, Ouocdepa, IKOCHCTEMA, MUHEPAJbHBIC
y10OpEHUS, MUKPOJJIEMEHTBI, MAaKPO3JIEMEHTHI, MUTATE/IbHBIC BEIIECTRA.

["eorpadus: atmocdepa, ruapochepa, MUHEPAJIbI, TOPHBIE MIOPO/IbI, MOJIE3HbIE
MCKOIAaeMBbI€, TOTUTMBO, BOJIHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3YyJIbTaThl OCBOCHHUSI MPOrpPaMMbl OCHOBHOTO OOLIETO
00pa3oBaHUsl AOCTUTAOTCS B XOA€ OOyYEHHUsS XHMHUU B COUHCTBE Y4E€OHOW M
BOCITUTATENIBHON JEATEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUINCKUMU
COLMOKYJIBTYPHBIMU U JAYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU, IPUHATBIMH B
oOulecTBe MpaBWIaMM M HOPMAMM TOBEAEHUS M CIOCOOCTBYIOT MNpoLECCaM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIM3ALIUN 00YYarOLIUXCS.

JIMYHOCTHBIE ~ pE3yJIbTATBl  OTPAKAKOT  TOTOBHOCTh  OOyyaroluxcs
PYKOBOJICTBOBATECA CHUCTEMONl  IMO3UTHUBHBIX LEHHOCTHBIX OpUEHTALUMN U
pacILIUpPEHNE ONBITA AEATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOI'0 OTHOILIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJICAWIO0, MMOHUMAHUs 3HAYEHUs] XUMHUYECKOW HAyKH B JKU3HU
COBPEMEHHOTO OOUIECTBA, CMOCOOHOCTU BJIAJETh AOCTOBEPHOM MH(pOpMauuen o
NEPEAOBBIX JOCTHIKEHUAX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOW XHUMMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U OOIIECTBA;

2) rpakJIaHCKOro BOCIIMTAHUS:

NPEACTABIEHUS] O COLMAJIBHBIX HOPMax M IIpaBHjIaX MEXINYHOCTHBIX
OTHOIICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHOMCCIE0BATEIBCKOM, TBOPUECKON U IPYTUX BUIAX ACIATECIbHOCTH,
FOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOU JEATENBHOCTA MPU BBINOTHEHUH
yueOHBIX, MO3HABATEJIBHBIX 3a/1a4, BBINOJHEHUM XUMHUYECKMX SKCIEPHUMEHTOB,
CO3/IaHUH YUYEOHBIX MPOEKTOB, CTPEMJIEHHSI K B3aMMOIIOHUMAHHEIO U B3aMMOIIOMOLIH
B MPOLIECCE ITON YUEOHOM AESITETbHOCTH, TOTOBHOCTHA OLEHUBATh CBOE MOBEICHUE
U IMOCTYNKM CBOMX TOBAPUILIEN C IMO3ULMUA HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NIO3HAHMSL:

MHUPOBO33PEHUYECKUE TPEACTABICHNAS O BEIIECTBE M XMMHUUYECKON pEaKLUu,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKA U COCTABIIAIOLINE
OCHOBY /Il TOHMMAHHUS CYIHHOCTH HAYYHOW KapTHHBI MHUpA, NMPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS IPUPOABI, B3aUMOCBA3SIX YEJIOBEKA C
MPUPOIHON CPEIOA, O POJIM XMMHUM B IO3HAHUHM 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJIYYEHUE HOBBIX 3HAHMII 110
XUMHH, HEOOXOOUMBIE IJi1 OOBACHEHUS HAOIIOAAEMBIX IMPOLIECCOB W SIBICHUH,
NO3HABATENbHOU, MHPOPMALIMOHHOW M YHUTATENbCKOW KYJBTYPbI, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl € Y4YEOHBIMM TEKCTaMHU, CIPABOYHOM



JUTEPATypOid, TOCTYNHBIMH TEXHUYECKMMH CPEICTBAMH HMH(POPMALMOHHBIX
TEXHOJIOTUH,

MHTEpEC K OOYYEHUKD M MO3HAHUIO, JIF0OO3HATENbHOCTh, T'OTOBHOCTH U
CHOCOOHOCTh K  camMO00pa30BaHWIO, MPOEKTHOM W MCCIIEI0BATENbCKOM
JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABJICHHOCTH U YPOBHSI OOy4Y€HHUS B
JIAJIbHEMLIIEM

4) popmMupoBaHHS KYJbTYPHI 310POBbS:

OCO3HAHME LIEHHOCTU J>KM3HHM, OTBETCTBEHHOI'O OTHOLUEHUS K CBOEMY
3IOPOBBIO, YCTAHOBKM Ha 3A0POBBI 00pa3 >KU3HU, OCO3HAHUE MOCJICACTBUN U
HEMPUSATUE BPEAHBIX MPUBBIYEK (YIOTPEOJIECHUS aJIKOT0Jisl, HAPKOTHKOB, KYPEHHUS),
HEOOXOAMMOCTH  COOMIOJACHUST MpaBWyl O€30MacCHOCTH TMpU  OOpAICHUU C
XMMHMUYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HH,

S) TpyaoBoro BocnuraHus:

MHTEPEC K MPAKTUYECKOMY M3YUYEHUIO TPO(dECCUil U Tpyaa pa3IMyHOro poja,
YBOKCHUE K TPYY U PE3YJITATAM TPYIOBOH NEATEIbHOCTH, B TOM YMCJIE HA OCHOBE
NPUMEHEHUST  TNPEAMETHBIX 3HAHMM MO  XMMHH, OCO3HAHHBI  BBIOOP
VHMBUIyAJTbHOM TPACKTOPUM MPOAOIHKEHUS 0OPA30BaHUS ¢ YYETOM JIMUHOCTHBIX
MHTEPECOB U CMIOCOOHOCTU K XUMHUH, OOLIECTBEHHBIX UHTEPECOB M MOTPEOHOCTEN,
yCMEIHONW MPOPECCUOHATIBHON AEATEIBHOCTH U PA3BUTUSI HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTB a1aliTUPOBATHCS B MPO(HECCHOHATIBHOM Ccpene;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHHS

HKOJIOTUUECKH LIENECO00PA3HOE OTHOUIEHUE K MPUPOJE KAK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIUECTBOBAHMS, MOHMMAHHME LEHHOCTA 3J0pPOBOTO M
Oe3omacHOro o00paza KHM3HU, OTBETCTBEHHOE OTHOLUIEHUE K COOCTBEHHOMY
(U3NYECKOMY M TCUXMYECKOMY 3J0POBBIO, OCO3HAHME LICHHOCTH COOJIOACHHUS
npaBuj1 0€30MaCHOTO MOBEAEHUSI MPU padOTE C BEIIECTBAMH, a TAKKE B CUTYALIUSIX,
YIPOKAIOIIMX 310POBBIO U KM3HU JIFOICH;

CHOCOOHOCTH MPUMEHSATh 3HAHMS, MOJIYYACMbIE MPU U3YUYECHUU XUMUH, AJIS
PELIECHUS 3a/1a4, CBI3aHHBIX C OKPY>KAKOILIENH MTPUPOIHON CPEAO, IS MTOBBILLICHUS
YPOBHSl  3KOJOTMYECKOW  KYJBTYPBl, OCO3HaHUS MIOOAJBHOTO  XapakTepa
HKOJIOTMUECKUX MPOOJIEM M NMyTEH MX PELICHUs] NOCPEACTBOM METOAOB XHMMUM,
DKOJIOTUYECKOTO MBILUIEHUS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEJIBHOM,
KOMMYHUKATUBHON U COLIMAJIBHON IPAKTUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pPE3YJBTATOB BBIACIAOT 3HAYMMBIC  JUIS
(opMUPOBaHUS MUPOBO33PEHUS OOILICHAYYHbIE MOHITHUS (3aKOH, TEOPUSl, TPUHLMII,
runote3a, (axkr, cucremMa, MNPOLECC, OSKCIEPUMEHT W JAPYroe.), KOTOpbIE
UCTOJIB3YKOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaX U MO3BOJSIOT Ha
OCHOBE 3HAHUIl M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABIEHHE O LIETOCTHOM



Hay4yHOH KapTHMHE MUpA, U YHUBEPCAIbHbIC YUEOHbIE NEHCTBUS (TO3HABATENBHBIE,
KOMMYHUKATUBHBIC, PETYJSTUBHBIC), KOTOpbIE O0OECIEUUMBAOT (POPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TUIAHMPOBAHUIO M OCYIIECTBJIICHUIO Y4eOHOM
JEATENBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUsI

ba3oBble joruyeckue eicTBus:

YMEHHUSl HKCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBILUICHUS MPH OCBOCHUH
3HAHWI: PacKpbIBaTh CMBICI XUMHUYECKUX MOHATUHA (BBIAEISATh UX XapaKTEPHbIE
NPU3HAKK, YCTAHABJIMBATh B3aUMOCBSI3b C JPYTMMH TMOHSATUSMH), MCHOJb30BaTh
NOHSTUS ISl OOBSICHEHUS OTJCNBHBIX (PAKTOB U SIBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUM IS KJIACCU(PUKAIMU XMUMHYECKUX BEIIECTB U XMMHUUECKHX DPEAKIUH,
YCTAHABJIMBATh MPUYMHHO-CJEACTBEHHBIE CBS3M MEXKAY OOBEKTAMU H3YUYEHUS,
CTPOUTH JIOTUUECKUE PACCYXACHUS (MHIYKTHUBHBIE, ACAYKTUBHBIC, 110 aHAJIOTUH),
JIENaTh BHIBOJbI U 3aKTHOUYEHUS,

YMEHHE TMPUMEHITh B TMPOLECCE TMO3HAHUS TOHATHS (NMPEAMETHBIE WU
METANPEAMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEH, UCTIOJIb3YEMbIEC B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHIEMBIE B XUMUU MOJICJIbHBIE MPEACTABICHUS —
XUMUYECKUNA 3HAK (CHMMBOJI 3JIEMEHTA), XUMHUYECKass (opMysia U ypaBHEHUE
XUMHUYECKON peakiMi — MpU PEIICHUH YYEOHO-MTO3HABATENIbHBIX 3a]a4, C YUETOM
ATUX MOJEJBHBIX MPEICTABICHUN BBISIBJISTH U XapaKT€PU30BaTh CYLIECTBEHHBIE
NPU3HAKH U3YYAEMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUECKUX PEAKIUH,
BBISIBJISAITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIE CBSI3U W
NPOTUBOPEYUSI B U3y4AEMbIX MPOLECCAX U SBJICHUSIX.

ba3oBble ucciienoBaTebCKHE 1eiiCTBHS:

YMEHHE HCIMOJIb30BaTh IMOCTABJEHHBIE BOMPOCHI B KAaY€CTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBBI /11 (HOPMUPOBAHUS TUITOTE3BI 11O TPOBEPKE
MPABWJIBHOCTU BBICKA3bIBAEMBIX CY>KJICHUM;

NpUOOPETEHHE ONbITa MO IJIAHKUPOBAHUIO, OPraHU3allMd U TMPOBEJIEHUIO
YUCHUUYECKUX OJKCINEPUMEHTOB, YMEHHE HAOIOJaTh 3a XOJOM MpOIECCa,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yJbTar, GopMyIUpOBaTh 00OOIICHUS U
BBIBOJIBI 110 PE3yJbTaTaM MPOBEAEHHOIO OMNbITA, UCCIACTOBAHUS, COCTABSATH OTUET
0 MPOJENIAHHOM padoTe.

PaGora ¢ undgopmanmueii:

YMEHHE BBHIOMpATh, AHAJIM3UPOBATH W HMHTEPINPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUAOB U (POPM MPEACTaBIICHUS, MOJTYYAEMYIO U3 Pa3HbIX UCTOUYHUKOB
(Hay4yHO-TIOMYJIIpHas JIMTeparypa XUMHUYECKOTO COACPKaHHUs, CHPABOYHbBIE
nocobusi, pecypcbl MHTEpHETa), KPUTUYECKU OILICHUBATh MPOTUBOPEUYUBYIO H
HEJAOCTOBEPHYIO MH(OPMAILIHIO;



YMEHUE NPUMEHATh Pa3IMYHbIE METOABI M 3alpPOChl MPH MOUCKE U OTOOpE
MHPOpMALMK M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJsl BBIIOJHEHMS
yueOHBIX U MO3HABATEIBHBIX 3a/1a4 ONPEIEIEHHOTO TUIA, MPUOOPETEHUE ONbITA B
00nacTd  MCMOJIb30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYPOW aKTUBHOTO MCIOJIb30BAHUS PA3JIMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIBHYIO (POPMY MpEACTABIECHUS UHPOPMALIK U
WUTIOCTPUPOBATh PEIIAEMbIE 3aa4d  HECJIOXHBIMH CXEMaMH, JIUarpaMMaMmy,
ApyruMu (popMaMu rpauku U UX KOMOUHALIMSIMH,

YMEHUE UCHOJB30BaTh M AHAJM3UPOBATh B Mpouecce y4yeOHOH U
UCCJIE0BATEIBCKON NEATENBHOCTH MH(POPMALIMIO O BIMSHUM MPOMBIIIJIEHHOCTH,
CEJIbCKOI0 XO3sMCTBA M TPAHCIIOPTA Ha COCTOSHUE OKPYKAIOLIEH NPUPOIHON
CPEIBL.

KomMMyHHKATHBHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUS:

YMEHUS 3aaBaTh BOMPOCHI (B XOJI€ IUAJIOTa U (WJIM ) TUCKYCCHUM ) MO CYLIECTBY
oOcyxnaeMoi  TeMbl, (POPMYJUpPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIBHO
BBITOJIHEHUS MTPEAIOKEHHON 3a1a4H;

YMEHUS  MPEACTABIATH  MOJYYECHHBIE  PE3yJbTaTbl  MO3HABATEIIBHON
JCATEIbHOCTY B YCTHBIX M MUCBMEHHBIX TEKCTax, [JeJlaTh MPE3CHTALMI0
PE3yJIbTATOB BBIMOJHEHUS XUMHYECKOIO 3KCIIEPUMEHTA (Ja0OPATOPHOTO OMbITA,
71a00paTopHO#l pabOThI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOIO MPOEKTA);

YMEHUS y4e€OHOro COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOH
NO3HABATENILHOM M MCCIEAOBATEIbCKOM  OEATENIBHOCTM  NPH  PELICHUM
BO3HUKAKOLIMX MPOOJIEM HAa OCHOBE YYETA OOIIMX MHTEPECOB M COIJIACOBAHMS
no3uLMid (00CYKIEHUSI, OOMEH MHEHHUSMHU, «MO3TOBBIC LITYPMbI», KOOPAWHALUS
COBMECTHBIX [JIEWCTBUI, OIpPEACICHUE KPUTEPHEB IO OLEHKE KadecTBa
BBITIOJIHEHHOUM padOTHI U APYTHUE).

PeryasiTuBHbIe YHUBEpPCAJIbHbIC y4eOHbIe AeiCTBUS:

YMEHUE CaAMOCTOSITENIBHO OMNPEACTATh LEIU JESITEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIIATh, KOHTPOJIMPOBATh U NMPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOK)
JESATENbHOCTD, BEIOUpaTh Haubosee 3PPeKTUBHBIE CIOCOOBI PELIEHHS YUEOHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEJIbHO COCTAaBJIATh WM KOPPEKTHPOBAThH
NPEUIOKEHHBIA  QJITOPUTM  JACUCTBUN IPU  BBINIOJIHEHUH 3aJaHU C y4ETOM
NOJYYEHUS] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTAX — BEILIECTBAX M PEAKLMIX,
OLICHUBATh COOTBETCTBUE IMOJIYUEHHOTO pPe3yJjbTara 3asiBJICHHON LEIH, YMEHHUE
MCMOJIb30BaTh U AaHAJTM3UPOBATH KOHTEKCTHI, IPEJIAracMbI€ B YCJIOBUM 3aJaHUMA.

INPEJIMETHBIE PE3VJIBTATbBI

B cocraBe mNpeAMETHBIX PE3yJbTaTOB MO OCBOEHHIO 00A3aTEIBHOrO
COJIEP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueil mporpaMMmoH,
BBIJICTISIFOT. OCBOCHHBIE OOYYarOIIMMMCS HAyYHbIE 3HAHHWS, YMEHUS U CIOCOOBI



AcHCTBUA, cneuuduueckue A MOPEIMETHOW 00JacTH  «XUMHUS», BB
JNEATENBHOCTA IO  MOJYYEHUIO HOBOTO  3HAHHUSA, €ro  HMHTEPIPETALHUH,
npeoOpa3OBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaLIUSX.

K koHly 0OyueHus B 8 Kj1acce npeAMETHBIE PE3yabTaThl HA 0A30BOM YPOBHE

JOJHKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAOLINXCS YMEHMUIA:

e PpACKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IOHSATUNA. aTOM, MOJIEKYJIA,
XUMHYECKUN DBJIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(OMHOPOHAs U HEOAHOPOAHAS ), BAJICHTHOCTh, OTHOCUTE/IbHAS AaTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILUECTBA, MOJIb, MOJSpPHAs Macca,
MaccoBas 10JisI XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MOJIIPHBIA 00BEM,
OKCHJ, KHCJIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTD, CTENEHD
OKHCJICHUSI, XUMUYECKAsi peaKuMs, KilacCU(UKaLUsi PEeaKuuil: peakuuu
COCIMHEHHUs, PEAKUMU PA3JI0KEHHUS, PEAKUMHU 3aMEIICHMS, PEaKLUU
00MEHA, 3K30- M SHAOTEPMUUYECKUE PEAKLMU, TEITOBOU 3PPEKT peaKimH,
AP0 aToMa, SJICKTPOHHBIN CJIOH aToMa, aTOMHAasi OpOUTaIIb, PAIUYC aTOMA,
XUMHUYECKasi CBA3b, MOJSIPHAS M HEMOJIIPHAs KOBAJICHTHAS CBS3b, MOHHAA
CBA3b, HOH, KAaTHOH, AaHWOH, pPACTBOpP, MAaccoBas [JO0Jid BELIECTBA
(IpOLICHTHAs KOHLICHTPAIKsi) B paCTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX IOHATHA U
NPUMEHSTD 3TH NOHATHUS IPU ONMCAHUM BEILECTB U UX MPEBPALLCHHUN;

e HCIOJB30BATh XUMMYECKYIO CHUMBOJIMKY JJIsi COCTaBjieHUs (Hopmy
BEIIECTB U YPABHEHUI XUMUYECKUX PEAKLIUA,

e OMNPEACNATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIAUHEHUSIX,
CTENICHb  OKUCJIEHMS  3JIEMEHTOB B OMHAPHBIX  COCIMHEHUSX,
NPUHAMJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COCOUHEHUH IO
dopmysam, BHJI XUMHUYECKOH CBA3M (KOBICHTHAass M HWOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbich Ilepuomuyeckoro 3akoHa J[. M. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJAMYECKOA 3aBUCUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT MX NOJIOKeHHMS B Ilepuoanyeckoil cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BELIECTB, NMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYEHUS1, 3aKOHA ABOraapo;

e ONWCHIBATh M XapakTepu3oBarh TaOaMuHyr Gopmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB. pa3jidyaTb MOHATHS  «IJIaBHas
noarpynmna (A-rpynna)» u «nodoouynas noarpynna (b-rpynna)y, mMajsie u
OONBIIME NEPUOABI, COOTHOCUTH OOO3HAYECHMS, KOTOPbIE HMMEHOTCS B
tabnmuue «llepuonuueckas cuctema XUMUYECKHX daemMeHToB [[. WM.
MeHnpaeneeBay € YUCIOBBIMU XAPAKTEPUCTUKAMM CTPOCHHUS aTOMOB



XMUMHMUYECKHX 3JIEMEHTOB (COCTaB U 3apsijl siApa, OOLIEE YUCIIO SJIEKTPOHOB U
pacnpeneneHne ux 1o 3JIEKTPOHHBIM CIIOSIM ),

KJIacCU(PUIMPOBATh XUMUUYECKUE SJIEMEHTBI, HEOPraHUYECKHE BEIIECCTBA,
XUMHYECKUE PEAKLUMHU (MO0 YUCIY M COCTABY YYACTBYKOUIMX B PEAKLUH
BEIIECTB, O TEIIOBOMY 3D (DeEKTY ),

XapaKTepU30BaTh (OMUCHIBATh) OOUIME XMMHMUYECKUE CBOWCTBA BEIICCTB
Pa3IUYHBIX KJIACCOB, MOATBEPKAAA ONUCAHUE IPUMEPAMHU MOJIEKYJIIPHBIX
YPaBHEHUNA COOTBETCTBYIOIUX XUMHUYECKUX PEAKLINNA,

NPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KAYECTBEHHOI'O
COCTaBa, BO3MOKHOCTH IPOTEKAHUs XUMMYECKUX [MpPEBpPALLEHUA B
Pa3IUYHBIX YCIIOBUSAX;

BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MACCHI BEIIECTB,
MacCOBYIO JIOJIFO XMMHUYECKOr0 3JEMEHTA MO (POpMysie COEAMHEHHS,
MacCOBYIO JOJIKO BELIECTBA B PACTBOPE, IPOBOJAUTE PACUYETHI 10 YPABHEHUIO
XUMHUYECKON peakLnu;

NPUMEHATH OCHOBHBIE ONEPALIUUA MBICIIUTENBHON AEATENBHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHUE, OOO0OIICHUE, CUCTEMATU3ALMIO, KiacCU(PUKaIUIO,
BBISIBJICHUE NPUYUHHO-CJIEACTBEHHBIX CBSI3€H — MU U3Y4YEHUs CBOWCTB
BEILECTB U XUMHYECKUX PEAKLUUNA, €CTECTBEHHO-HAYYHbIE METOMIBI
NO3HAHUS — HAOIKOJEHHE, U3MEPECHUE, MOJACIMUPOBAHUE, SKCIEPUMEHT
(peasibHBINA U MBICJICHHBIN ),

CJIEI0BATh MPAaBUJIaM MOJ30BaHUSI XUMHUECKOH NOCYA0H U TAOOPATOPHBIM
0o0OpyIOBaHUEM, A TaKXE TMpaBUjIaM OOpalUEHUsT C BEIICCTBAMU B
COOTBETCTBUM C HWHCTPYKLUUSMHU MO BBIINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYUYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BOIOpPOJA M KHMCIIOPOJA), MPUTOTOBJIEHUK) PACTBOPOB C OMNPEAECIEHHON
MAaCcCOBOHM J0JIEW paCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U MPOBOAUTH
XUMUYECKUE DKCIIEPUMEHTHI MO PAClO3HABAHUIO PACTBOPOB LIEIOUYEN U
KUCJIOT C MOMOUIBK) MHAUKATOPOB (JAKMYC, (PeHONPTAIENH, METUIIOPAHK
U IPYyTHUE).

K koH1ly 0OyueHus B 9 Kj1acce NpeaIMETHBIE PE3ybTaThl HA 0A30BOM YPOBHE
JOJHKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAOIIUXCSI YMEHUI:

PACKpbIBaTh CMBICI OCHOBHBIX XWUMHYECKUX TMOHSTUHA. XUMHUUYECKUN
3JIEMEHT, aTOM, MOJIEKYyja, MOH, KATHOH, aHWOH, MPOCTOE BELIECTBO,
CJIO)KHOE BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENILHOCTD, CTENEHb
OKHCJICHUS, XMMHUYECKas PEaKLIMsl, XUMUYECKasi CBS3b, TEMIOBOH 3P eKT
peakuMu, MOJIb, MOJIApPHBIA  O00BEM,  pacTBOpP,  BJIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, JSJIEKTPOJIMTUYECKAS OUCCOLMALMs, PEAKUUU HOHHOIO
oOMEHa, Karajau3arop, XUMHUYECKOE pAaBHOBECHE, OOpaTUMble U



HEOOpAaTUMBIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH,
OKHUCJIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIIEHUE, AJUIOTPONIUSA,
amM(OTEPHOCTD, XUMHYECKas CBA3b (KOBaJICHTHAA, UOHHAs,
METAUTMYECKAS ), KPUCTAUIMYECKAS PEIIETKA, KOPPO3US METAILIOB, CIJIABBI,
CKOPOCTb XMMHUYECKONW peakuuu, NPEeAEIbHO AONMYCTUMAas KOHLIEHTPALUs
ITJIK BewiecTna;

WUIKOCTPUPOBATh  B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX TNOHATUNA U
NPUMEHSATH 3TH MOHATHUSA [PUA ONMMCAHUU BELLECTB U UX MPEBPALUCHMIA,
UCMOJIb30BaTh XMMHUUYECKYK) CHUMBOJIMKY [UIsl COCTaBJieHHUS (OopMyJl
BEIIECTB U YPABHEHUI XUMUYECKUX PEAKLIUA;

ONPENENATh BAJIEHTHOCTh U CTENEHb OKUCIIEHUS XUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PpAa3IMYHOr0 COCTaBa, NPUHALIEKHOCTh BEIIECTB K
ONMpeACNEHHOMY KJIACCy COCOUMHEHWH NOo (opMmysiaM, BHI XUMHUYECKOH
CBI3U (KOBAJICHTHAsA, WOHHAS, METAUIMYECKAs) B HECOPraHMYECKHUX
COCIMHEHMSX, 3apsl UOHA MO XMMHUYECKOH (Popmylie, XapakTep Cpeasl B
BOJHBIX PAacTBOPAX HEOPraHWYECKUX COCIMHEHUH, TUIl KPUCTALIMYECKON
PEIIETKH KOHKPETHOI'O BEILICCTBA,

packpbeiBaTh cMbICcT [lepuoanueckoro 3akoHa JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAHMWE. ONUCHIBATH M XapakTepu3oBaThb
Tabmuunyro Qopmy Ilepuoanueckoil CUCTEMBI XMMHUYECKHUX SJIEMEHTOB:
pa3nMyarh NOHATUS «MIaBHas noarpynna (A-rpynma)» WM «noOodHas
noarpynna (b-rpynma)», Maiasie ¥ OOJBIIME TMEPUOIBI, COOTHOCHUTH
0003HAYEHUs1, KOTOPbIE UMEIOTCS B IEPUOAUYECKOM TabMIIE, C YUCTOBBIMHU
XaPAKTEPUCTUKAMU CTPOCHUS ATOMOB XMMHUUYECKUX JIEMEHTOB (COCTAB U
3apsaa sApa, OOIIee YHMCIO 3JEKTPOHOB M paclpeleieHHEe HX MO0
3JIEKTPOHHBIM CJIOSIM), OOBACHATH OOLIME 3aKOHOMEPHOCTH B U3MECHECHUHU
CBOMCTB JJIEMEHTOB M UX COCIMHEHUH B Mpeaernax MajblX NEPUOAOB U
[JIABHBIX MMOArPYII C Y4ETOM CTPOECHUS UX aTOMOB;

KIacCUPUIMPOBATh XUMUUYECKUE 3JIEMEHTBI, HEOPTaHUYECKHE BEIIECCTBA,
XUMHYECKHE PEAKUMHU (M0 YUCIY M COCTABY YYACTBYIOIIMX B PEAKLMU
BEUIECTB, MO TEIIOBOMY 3(PHEKTY, MO U3MEHEHUIO CTEMEHEH OKHUCICHUS
XUMHYECKHX DJIEMEHTOB),

XapaKTepU30BaTh (OMMCHIBATh) OOIIME W CHELUM(PUUECKUE XHUMHUYECKUE
CBOMCTBA NPOCTBIX M CJIOXXHBIX BELUECTB, MOATBEP)KAAd OINKUCAHUE
OpUMEpPaMU MOJIEKYJIAPHBIX U HMOHHBIX YPABHEHUN COOTBETCTBYHOLIUX
XUMHUYECKUX PEaKLIUii;

COCTaBIATh YPAaBHEHHUS DJJIEKTPOJIUTHUYECKOW IUCCOLMALIMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



OOMEHa, ypaBHEHUs peaklMii, MOATBEPKAAOIMMUX CYLIECTBOBAHUE
TE€HETUUECKON CBSI3U MEXY BEIIECTBAMM PA3JIMUHBIX KJIAaCCOB;
PACKpbIBaTh  CYIIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX  pPEaKIMid
HNOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOIO OaiaHCca 3THX PEAKLIMIA,
NPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHMS,
BO3MOXXHOCTH TPOTEKAHUS XUMHYECKUX MPEBPALICHUI B Pa3IMUHBIX
YCIOBUSIX;

BBIYUCIISATh OTHOCUTEIBLHYHO MOJIEKYJISPHYIO U MOJIIPHYHO MAacChl BEILIECTB,
MacCOBYIO JIOJIFO XMMHUYECKOr0 3JEMEHTA MO (POpMysie COEAMHEHUS,
MAacCCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, TPOBOAUTH PACYETHI 10 YPABHEHUIO
XUMHUYECKON peakInu;

coOJTr01aTh TPaBHUIIA MOJIB30BAHUS XUMUUYECKOH OCYA0M U 1a00OPaTOPHBIM
o0OpyJOBaHMEM, a TaKXe TMpaBuwia oOpalleHUs C BEHIECTBAMU B
COOTBETCTBUM C MHCTPYKLIMSIMH TIO BBINOJHEHUIO J1a00OpPaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYUYECHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB
(aMMMaKa M yrieKMcIIoro rasa);

MPOBOJUTH PEAKIIMH, MOATBEPKIAIOLIME KAYECTBEHHBIN COCTAB PA3IMUHbIX
BEUIECTB. PACMO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OpPOMHA-, HUOAUI-,
kapOoHar-, ¢docdar-, cunukar-, cyjab}ar-, TMAPOKCUI-UOHBI, KATHUOHBI
AMMOHHMSI U MOHBI M3YYECHHBIX META/UIOB, MPUCYTCTBYIOIIME B BOJHBIX
pPacTBOpax HEOPraHUUECKUX BEILLECTB;

NPUMEHSTH OCHOBHBIE ONEPAIMU MBICIUTEIBHOU NEATEILHOCTH — aHAJIU3 U
CUHTE3, CPABHEHHE, 000OUICHUE, CUCTEMATU3AIINIO, BBISIBJIEHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3€H — JJI1 U3yUYECHUS] CBOMCTB BELIECTB M XMMHUYECKUX
peaKkiuii, €CTECTBEHHO-HAy4YHbIE METOJbl TO3HAHUS — HaOIIOJCHUE,
U3MEPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PCATbHBINA U MBICJIEHHBIH ).



TEMATHUYECKOE IIJNTAHUPOBAHUE

8 KIIACC
KoauuyecrBo yacos
Ne HaumeHoBaHue pa3aesioB u DyeKTpoHHbIe (UH(ppoBbIe)
KonTpoJsbHble IIpakTHueckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Pa3zpen 1. [lepBoHauanbHbIe XMMHYECKHE MOHATHUS
Xumus — Ba)kHasi 00acTh
11 €CTEeCTBO3HAHUS U 5 5 bubnuoreka [IOK
' NPAKTUYECKON AEeSTENbHOCTH https://m.edsoo.ru/7f41837¢c
4esoBeKa
12 BemecrBa 1 XxuMHuieckue 15 1 bubnuoreka IIOK
' peakLuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nen 2. Baxknelue npeacTtaBuTesu

HEOPraHu4€CKUuX BEUIECTB

21 Boznyx. Kucnopon. Ilonsitue 6 bubnnorexa [IOK

' 00 okcunax https://m.edsoo.ru/7f41837¢
29 Bonopon. IlonsiTue o g ) bubnuoreka LIOK

' KHMCJIOTaxX U COJSAX https://m.edsoo.ru/7f41837¢
23 Bona. Pacteopsl. [TonsiTue 06 5 1 ) bubnunorexa [IOK

' OCHOBAHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHbIE KJIaCChl 1 1 ) bubaunoreka [HOK

' HEOPraHUYEeCKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paszpen 3. llepuoanyeckuii 3akoH u llepuoauyeckas cucrema xumuueckux 3jaemeHToB /. U. MenaeneeBa. CTpoeHue aromMoB.

Xumuueckas cBsizb. OKHCJIHTEIbHO-BOCCTAHOBHUTEIbHbIE p€aKuuuu



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

[lepuonuyeckuii 3aK0H U

31 [lepunonuueckas cucrema 7 bubaunoreka [JOK
xumMudeckux snemeHtoB J1. 1. https://m.edsoo.ru/7f41837¢
MenpneneeBa. CTpoeHue aTtoma
XuMHUUECKasi CBSI3b.

32 OKUCAUTENBHO- 8 Bubnnorexa [IOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHbIE PEAKIIUU
bubnuoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 bubmmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME



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

9 KVIACC

KosauuyecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3fesioB U TeM undposbie
Ne n/n P KonTposbnsbie | IIpakTHuyeckue (1dp )
NMPoOrpamMmslI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. BemecTtBo 1 XMuMH4YECKHE PEAKLIHH
11 IToBTOpEHHE U yriayOneHue 3HaHUN 5 ) bubnunoreka [IOK
' OCHOBHBIX pa3aeJioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnunoreka [JOK
' peakiuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPONIUTUYECKAS] TUCCOLIMALIMSI. g 1 1 bubnuoreka [{OK
' XHUMHUYECKHE PEaKLIMU B PACTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTaibl M X COeIMHEHHUS
21 OO01mast xapaKTepuCTUKa X UMHUECKHX 4 ) bubnuoreka [IOK
' snemeHToB VIIA-rpymnmnsl. I"anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepucTUKa X UMUYECKHX
2.2 snemeHToB VIA-rpynmnel. Cepa u eé 6 buGuorexa LOK
' Py P https://m.edsoo.ru/7f41a636
COEMHEHUS
OO01as XxapakTepuCcTUKa X UMUYECKHX
23 sneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubnmorexa [IOK
' PYHHRL ’ P https://m.edsoo.ru/7f41a636
COEUHEHUS
OO01mast xapaKTepUCTUKa X UMHYECKHX
2.4 snemeHToB IVA-rpynnel. Yriepon u 8 1 2 bubamorexa LHOK
' . Py ' P https://m.edsoo.ru/7f41a636
KPEMHHUIN U UX COEUHEHUS
Hroro no pazneny 25



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

Pa3zagea 3. MeraJsiibl 1 MX COeAMHEHUSA

bubaunoreka LIOK
3.1 7 4
Obmue cBOACTBA METAILIOB https://m.edsoo.ru/7f41a636
bubaunoreka LIOK
32 B % 16
AKHEHIIHe METAJUIbl U UX COEqUHEHUS httos://m cdsoo ru/74 12636
Hroro no pazneny 20
Pa3zaen 4. Xumus u okpyxamwimas cpeaa
4.1 BeliecTBa 1 MaTepualibl B XKU3HU YeJOBEKaA 3 bubmuorexa LIOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpems 3 Bubnnorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68



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

INOYPOUYHOE IVTAHUPOBAHUE

8 KUIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne aTa uudgpoBbie
Tema ypoka Konrpoabubie | IlpakTuueckue A p
n/n Bcero H3yueHusi | oOpa3oBaTejibHbIe
padoThI padoThI
pecypchbl

1 IIpenmer xumuu. Ponb xumuu B 1 3.09.25 bubnuoreka LIOK
Ku3HM yenoBeka. Tena v BelecTra o https://m.edsoo.ru/ff0d210¢

5 IloHsTHe 0 MeTOHAX MO3HAHUS B 1 5 09.25 bubnuoreka IIOK
XUMHHU e https://m.edsoo.ru/ff0d227¢
IIpakTuueckas padora Ne 1 «IIpasuna

3 paboThI B JAOOPATOPUH U PUEMBI i 10.09.25 bubnuoreka [IOK
oOpaiieHus ¢ 1abopaTopHbIM o https://m.edsoo.ru/ff0d23dc
o0opynoBaHHEM»

4 Yucrele BelecTBa U cMecu. CriocoObl 1 12.09.25 bubaunoreka LIOK
pasneneHus: cMecei o https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2 i LOK

nbnuoTeka

5 «Pa3znenenue cmeceil (Ha npumepe 1 17.09.25

8 v( P P httos://m.edsoo.ru/ff0d28¢c8
OUYHCTKH NTOBAPEHHON COJIH)»

6 ATOMBI U MOJIEKYJIBI 1 19.09.25 bubmmorexa HOK

httos://m.edsoo.ru/ff0d2a6¢

. XUMHUYECKHE 3JEMEHTHI. 3HAKU ) 94.09.25 bubnuoreka IIOK
(CUMBOJIbI) XMMHYECKHUX 3JIEMEHTOB o https://m.edsoo.ru/ff0d2be8

bubnuoreka IIOK

8 IIpocThle U C10KHBIE BELIECTBA 1 26.09.25

p t httos://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 1.10.25 bubmorexa [IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSIHCTBA COCTAaBa BELIECTB.

10 Xumuueckas popmyna. BaneHTHoCTb 3.10.25 ESSJZT:J;Eg%deze%
aTOMOB XMUMHUYECKHX 3JIEMEHTOB

1 OTHoOcUTeNbHAsl aTOMHAs Macca. 8.10.95 bubnuoreka [IOK
OTHOCUTE IbHAsT MOJIEKYJIIpHAsl Macca https://m.edsoo.ru/ff0d323c

12 MaccoBasi 10151 X MMUYECKOro 10.10.95 bubnuoreka [IOK
3JIEMEHTA B COEIUHEHUH https://m.edsoo.ru/ff0d350c

13 KonuuectBo BemecTBa. MoJib. 15 10.25 bubnuoreka IIOK
MounsipHas macca https://m.edsoo.ru/ff0d5230

14 du3nyeckue U XUMUUYECKHE SIBJIEHMUSI. 17.10.25 bubaunoreka LIOK
XUMHUYECKas] peakLUs https://m.edsoo.ru/ff0d37fa

15 IIpu3Haky U ycia0BHsI MPOTEKAHUS 9.10.25 bubnuorexa LIOK
XUMHUECKUX PeaKLUi https://m.edsoo.ru/ff0d3al6

16 3aKOH COXPaHEHHs] MacChl BEILIECTB. 24.10.25 bubnuoreka [JOK
XHMHUYECKHE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust Koau4ecTsa, MacChbl BuGmorexa LIOK

17 BELIECTBA I10 ypaBHteHHM 29.10.25 httos://m.edsoo.r/f0d5708
XUMHYECKUX PEAKLIUH
Knaccudukanuus XuMuueckux

18 peaxLuil (CoequHeHMs], pa3ioXKeHus, 31.10.25 bubmmorexa HOK
saverments, obMeHa) https://m.edsoo.ru/ff0d3{34
M. B. JIOMOHOCOB — y4€HBbIN- Bu6miorexa LIOK

19 z::::g;::iz;; ?f;iugeﬂne 1 12.11.25 https://m.edsoo.ru/ff0d40c4

20 KoHnTposbHas padbora Nel no reme 14.11.25 bubnunorexa [IOK

«BelecTBa ¥ XUMHUYECKHE pe€aKuumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3nyx — cmechk razos. Cocras

bubaunoreka LIOK

21 Bozayxa. Kuciopon — sneMeHT u 19.11.25
X PoA https://m.edsoo.ru/ff0d448¢
npocroe BeuiectBo. O30H
dusnueckue U XUMHUYECKHUE CBOKMCTBA - LIOK
uonuorexa
22 KHCJIOpoa (peaKLuu OKMCIICHUS], 21.11.25
P (P https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 06 okcumax
CniocoObl Mosy4eHus1 KUCIopoaa B
23 71a00paTOpUHU U MPOMBILIIEHHOCTH 26.11.25 bubmmorexa [IOK
' o https://m.edsoo.ru/ff0d497a
IIpumeHneHue kuciopona
Tennosoit 3¢ dexT XuMHIecKoit
€aKIIMH, TIOHSTHE O
24 peakuuu, 98.11.25 bubaunoreka LIOK
TEPMOXHUMHYECKOM YPABHEHHUH, 3K30- https://m.edsoo.ru/ff0d4790
U SHIOTEPMHUECKHUX PEaKIIHIX
Tonnueo (HedTh, yrojb U METaH).
25 3arpsi3HeHHE BO3yXa, CIIOCOObI ero 3.12.25 bubnuorexa [IOK
P yxd, o https://m.edsoo.ru/ff0d4c4a
NpenOTBPaILEHUS
IIpakTuueckas padora Ne 3 no reme BuG LIOK
uonuorexa
26 «ITonyueHue u cobupaHue 5.12.25
Y P o https://m.edsoo.ru/ff0d4ac2
KUCJIOPOAA, U3yUEHHE €ro CBOMCTBY
7 Bonopon — anemMeHT U pocroe 10.12.25 bubnuorexa LIOK
BellecTso. HaxoxneHue B npupone o https://m.edsoo.ru/ff0d4dd0
28 dusnueckue U XUMUYECKHE CBOMCTBA 12.12.95 bubaunoreka LIOK
Bozopona. [IpumeHeHue Bonopona o https://m.edsoo.ru/ff0d4dd0
bubaunoreka LIOK
29 IToHsiTHE O KHCJIOTaX U COJISIX 17.12.25
https://m.edsoo.ru/ff0d50d2
CrniocoObl Mosty4eHust BOAOPOaa B
30 y aopon 19.12.95 bubnuoreka IIOK

n1adoparopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[TpakTuyeckas padora Ne 4 o teme

bubaunoreka LIOK

31 «I[Tony4enue u co?npaﬂne BOJIOPOJA, 24.12.25 https://m odsoo ru/fR0d4fA2
U3y4YEHHUE ero CBONUCTBY

17 ModnsipHbIit 00bEM ra3oB. 3aKOH 26.12.25 bubnuoreka LIOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucienust 00béMa, KOJUUYECTBA BuGmiorexa LIOK

33 BELLIECTBA ra3a 1o ero I/I3B6CTHO}\/Iy 9.01.26 httos://m_ edsoo. ru/f0d55a0
KOJINYECTBY BELIECTBA UK OObEMY
BbruucneHus: 00bEMOB ra3oB Mo BuGmiorexa LIOK

34 ypaBHeHmo“peaKuHH Ha OCHO]fe 14.01.26 httos://m.edsoo. ru/f0d5 708
3aKOHa OOBEMHBIX OTHOLIEHUH ra30B

35 Ddu3nueckue U XUMHUYECKHE CBOMCTBA 16.01.26 bubnuoreka [IOK
BO/IbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [loHsiTue 00 21,0126 bubnuoreka [IOK
UHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bogna xax pactBopuTens.

37 HackhbllieHHbIe U HEHACBILIIEHHbIE 53.01.26 bubaunoreka LIOK
pacTBOpbl. MaccoBas 10151 BeleCTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpe
[TpakTuyeckas padora Ne 5 o Teme

18 «IIpurorosneHue pacTBOpOB C 58.01.26 bubnunoreka IIOK
onpeaenEéHHON MacCOBOM OJIEN https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOIO BELLIECTBA»

39 KouTposbhas pabora No2 no teme 30.01.26 bubnunoreka [JOK
«Kucnopon. Bonopon. Bona» https://m.edsoo.ru/ff0d6342

40 Oxkcunbl: COCTaB, KjaacCUpUKaLus, 4.02.26 bubaunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonyuyeHue U XUMHUECKHUE CBOICTBA

bubaunoreka LIOK

41 KHUCJIOTHBIX, OCHOBHBIX U 6.02.26
https://m.edsoo.ru/ff0d664e
aM(OTepHBIX OKCUIIOB
4 OcHOBaHuUs: COCTaB, KJIAaCCUDUKALIMS, 11.02.26 bubaunoreka LIOK
HOMEHKJIaTypa A https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XMUMHYECKHE CBONCTBA 13.02.26 bubaunoreka [JOK
OCHOBaHMH o https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, 18.02.26 bubnuoreka [IOK
HOMEHKJIaTypa A https://m.edsoo.ru/ffodfee2
ITonyyenue u XUMHUUECKUE CBOMCTBA b
45 y 50.02.26 ubnuoreka [HOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKJIATypa,
P yp bubaunoreka LIOK
46 CnocoObl MOJyYEHUs, XUMUYECKHe 25.02.26
N https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuyeckas padora Ne 6. Peienue
47 3KCMEPUMEHTAIbHBIX 3a7a4 MO TEME 7.02.26 bubnuoreka [IOK
«OCHOBHBI€ KJIACCHI HEOPTaHUYECKUX A https://m.edsoo.ru/00ad9b7¢
COEAMHEHUI
['eHeTH4ecKast CBA3b MEXAY
48 KJIaCCaMH HEOPraHUYECKUX 4.03.26 bubmuorexa HOK
N P o https://m.edsoo.ru/00ad9a50
COEIMHEHUIT
49 O0o0b1eHre U cucTeMaTHU3aLUs 6.03.26 bubaunoreka [HOK
3HaAHUH . https://m.edsoo.ru/00ad9cb2
KontponbHas padora Ne3 no teme Bub OK
50 "OCHOBHbIE KJ1aCChl HEOPraHUYECKUX 11.03.26 nomorexa I

coenuHeHun"

https://m.edsoo.ru/00ad9¢ la
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[lepBbie MONMBITKH KyaccHpUKauuu

bubaunoreka LIOK

51 XUMHUYECKUX 3J1eMeHTOB. [ToHsiTHE O 13.03.26
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHbIX 3JIEMEHTOB
Ilepronuueckuii 3aKOH U
5 [Tepuonuueckas cucrema 18.03.26 bubnunoreka [JOK
XUMHUYECKHX 37eMeHToB JI. 1. o https://m.edsoo.ru/00ada52¢c
Menneneesa
bubnuoreka LIOK
53 Ilepuonsr, MMbl, TOArPYIIbI 20.03.26
P Py Py https://m.edsoo.ru/00ada52¢
54 Ctpoenue atromoB. COCTaB aTOMHBIX 1.04. 26 bubaunoreka [JOK
anep. U3ororbl o https://m.edsoo.ru/00ada342
CTtpoeHue 3JIeKTPOHHBIX 000104YeK
. bubnuoreka [IOK
55 aTOMOB 3JIeMeHTOB [ lepnonnueckoi 3.04.26
https://m.edsoo.ru/00adabbc
cuctemsl [I. 1. Menneneesa
XapakTepucTUKa XUMUUYECKOTO
56 3JIEMEHTA MO ero MOJIOKEHHUIO B 8.04.26 bubnuoreka [IOK
[Mepuonnueckoii cucreme JI. M. o https://m.edsoo.ru/00ada824
Menneneesa
3Hauenue [lepuonnueckoro 3akoHa
57 IUIsl pa3BUTHsl HAyKU U NMPAKTUKU. []. 10.04.26 bubnunoreka IIOK
H. MenneneeB — y4€Hbli, enaror u o https://m.edsoo.ru/00ada96e
rpak1aHuH
PesepHblit ypok. O00011EHHE U
. bubnuoreka [IOK
58 CUCTEeMAaTU3aLMsI 3HAHU / 15.04.26
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast npoBepouHas padboTa
KoHTposbHas padbora Ne4 no reme
«CtpoeHue aromMa. XuMUYECKast b K
59 p 17.04.26 nonuoreka 11O

cBsizb» / Beepoccuiickas
npoBepoyHas pabora

https://m.edsoo.ru/00adb486
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