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IHOACHUTEJIBHASA 3AIINCKA

[IporpamMma MO0 XUMHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJI€HAa Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTeNbHOW MNpPOTpaMMbl OCHOBHOT'O OOIIETro
oOpasoBanus, npenacraBieHHbix B @PI'OC OOO, a takke Ha OcHOBe (peaepainbHO pabodeil mporpaMMbl
BOCIHUTAHUS M C y4ETOM KOHIIEMILUU IMPENoJaBaHUsl yueOHOro mpeamera «XuMus» B 00pa30BaTENIbHBIX
opranusanusax Poccuniickoit denepanuu.

[Iporpamma mo XUMUHM Ja€T MPEACTABICHUE O LEJAX, OOWIei cTpaTeruu oOydeHus, BOCIIUTAHUS U
pa3BuTHg OOydalolIUXCsl CPEACTBAMU YUEOHOro IMpelMeTa, YCTaHaBJIMBAaeT 00sA3aTeNbHOE MPEIMETHOE
coJiepKaHue, MPEeyCMaTPUBAET PACHPEEICHUE €ro IO KilaccaM U CTPYKTypHUpOBaHUE IO paszjeiiaM U
T€MaM [pOrpaMMbl 110 XHMHH, OINPEAENAeT KOJIMYECTBEHHbIE M KAuyE€CTBEHHBIE XapaKTEPUCTUKU
COJIEp)KaHUs, PEKOMEHJYEMYIO IOCJIEI0BAaTEIIbHOCTh W3YYEHHUS XHMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOro Mpollecca, BO3PACTHBIX OCOOEHHOCTEH 00ydJarommxcs,
OTIpe/ieNIsieT BO3MOXHOCTH TMpeAMeTa AJsl peanus3alu TpeOOBaHHM K pe3yibTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHOW NPOTPaMMBI HAa YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHMsA, a Takke TpeOOBaHHU K
pe3ynprataM OOydeHUs XUMHUM Ha YPOBHE L€J€H H3ydeHUs IpeAMETa U OCHOBHBIX BMJIOB Y4YEOHO-
MO03HABATEIBHOM IEATEILHOCTH 00YUYaIOLIETrocs MO0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHHE XUMHUHU CIY>KUT OCHOBOW 1 (OPMHUPOBAHUS MHPOBO33PEHHS O0O0YdYaroIIerocs, €ro
NPEJCTaBICHUN O MaTepUAIIBHOM EIWHCTBE MHpA, BAXHYIO pPOJb HUIparoT (GopMupyemble XuMHUEH
MPEJCTABICHNUS O B3aMMONPEBPAICHUSX dHEPTUH U 00 IBOJIOIHMU BEIIECTB B MPUPOJE, O MYTAX PEIICHHUS
rII00aTBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUSL YEIIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOW H
9KOJIOTMUECKOM 0e30MacHOCTH, MPobeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peain3aluy BO3MOKHOCTEH JIIsl cCaMOpa3BUTHUS U (POPMUPOBAHUS KYIbTYPhl JUUHOCTH,
e€ o0meit U GyHKIIMOHATHHONU TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIIJIEHUS U TBOPUECKUX CIIOCOOHOCTEH 00yUdaronXcsi, HABBIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOM  JesTeNbHOCTH, OSKCHEPUMEHTAIbHBIX U HCCIENI0BAaTENbCKUX YMEHUH,
HEO0OXOIMMBIX KaK B ITIOBCETHEBHOM JKU3HM, TaK U B IPO(GECCUOHATBHON eI TENbHOCTH;

3HaKOMHUT €O CIeUU(UKON HAyYHOrO MBIIUICHHS, 3aKJIAJbIBACT OCHOBBI ILI€JIOCTHOTO B3IJIAJa Ha
€IMHCTBO MPUPO/IBbI U YETOBEKa, SIBJISAETCS OTBETCTBEHHBIM 3TarioM B (P OPMUPOBAHUN €CTECTBEHHO-HAYYHOI
IrPaMOTHOCTH O0yYaroIuXcs;

croco0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOIMYECKOE 00pazoBaHue 00yYarOIIUXCsl.

JlaHHbIe HampaBiieHUs B OOy4eHMHM XUMHUHM OOecrneuyuBaroTcs creuudukoil conepxaHus ydeOHOTro
nperMeTa, KOTOPhIN SBJSETCS MeJaroruuyecky aJanTHpOBaHHBIM OTpa)KeHHEM 0a30BOM HAayKHM XMMHH Ha
ONPEACIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0Omero o0pa3oBaHUs OPHEHTHUPOBAaH HA OCBOEHHUE
00y4aroIUMHUCS CHCTEMBbI IEPBOHAYATBHBIX MOHATHIH XUMHUH, OCHOB HEOPIraHWYECKOH XMMUU U HEKOTOPBIX
OTJIENbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUH.

CtpykTypa coaepkKaHus IPOrpaMMbl 0 XUMUK c(pOpMHUpPOBaHA HA OCHOBE CUCTEMHOTO MOJIX0/1a K €€
n3ydyeHuo. CopepxaHue CKIAAbIBA€TCS U3 CUCTEMBbl NMOHATHM O XMMHMYECKOM 3JIEMEHTE M BELIECTBE U
CHCTEMBI MOHATHNA O XUMHUYECKOH peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTraHM30BaHBI IO MPHHLUIY
[IOCJIEI0BATEIBLHOTO PA3BUTHS 3HAHWN Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;

— Y4EHMSI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— MpeCTaBIEHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUSA PacCMaTPUBAIOTCS HA OCHOBE AMIIMPUYECKH IMOJYYEHHBIX U OCMBICICHHBIX
(akToB, pa3BUBAIOTCS MOCIEI0BATENBHO OT OJIHOTO YPOBHS K JPYroMYy, BBIONHSS (YHKIUN OOBICHEHUS U



MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHS M BO3MOYKHOCTEH IPAKTUYECKOIO0 NPUMEHEHUS W IOIy4YeHUs
M3y4aeMbIX BEIIECTB.

OcBoeHme MporpamMmbl IO XMMHH CIOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XUMHYECKOU
COCTAaBJIAIOLICH HAYYHOW KapTUHBI MHPA B JIOTHUKE €€ CUCTEMHOW MPUPOJbI, HUEHHOCTHOIO OTHOILIECHUS K
Hay4HOMY 3HAaHUIO U METOJIaM IO3HAHUS B Hayke. M3yueHne XuMuu nIporuCXOAUT C MPUBIICYEHUEM 3HAHUN
W3 paHee M3yYeHHBIX Y4eOHBIX MpeaMeToB: «Okpyxarommui Mupy», «buomorus. 5—7 xkimacce» u «Pusnka. 7
KJIacC».

[Tpu M3ydeHUH XUMHH MPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUYECKON IEATEIbHOCTH YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB
MHUPOBOH KYyJbTYpHhl. 3a7adya y4eOHOTO MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMbI XMMHUECKUX 3HAHHM
— BaXHEHmUX (AKTOB, TMOHATUH, 3aKOHOB M TEOPETUUYECKUX MOJOXKEHUH, NOCTYMHBIX 0000IIeHUI
MHPOBO33PEHUYECKOI0 XapakTepa, sA3blka HAayKd, B INPUOOLIEHMM K HAy4YHbIM METOJaM II03HAHUSA IpU
M3YYEHHUU BEUIECTB U XMMHUYECKUX peakuuid, B (OpMHUPOBAHUHU U PA3BUTHH MO3HABATEIBHBIX YMEHHUH U UX
MPUMEHEHUH B y4eOHO-TIO3HABATENbHON M yueOHO-MCCIIEeNOBATENbCKON 1eATeIbHOCTH, OCBOCHUH IMPaBUII
0e30macHOT0 0OpaIeHus ¢ BEIIECTBAMH B TOBCETHEBHOM JKU3HU.

[Ipu m3ydeHNH XMMHH Ha YpPOBHE OCHOBHOTIO OOIIEro oOpa30BaHUS Ba)KHOE 3HAYCHHE MPUOOpENH
TaKue 1eNH, Kak:

— (QopMuUpOBaHHWE HHTEJUIEKTYAIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO PEIIEHUH, CIOCOOHOW aJanTHpOBaThCsi K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HAMpaBJICHHOCTh OOyUYEHUS HA CHCTEMAaTHYeCKOe MPUOOIEHNE 00YJArOIIUXCS K CaMOCTOSITENIbHOM
MO3HABATENBHON JESITeNbHOCTH, HAYYHBIM METOAAaM IO3HAHUS, (POPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMHU,

— obecrieueHne yCjIoBHHM, CTOCOOCTBYIOIUX MPHUOOPETEHUIO O0YUYaIOIUMHUCS OTBITa PA3HOOOpa3HOM
NeSITeIbHOCTH, TIO3HAHHSI U CAaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIINI), MUMEIOIINX
YHUBEPCAIBHOE 3HAUECHHE JIJISl PA3JIMUYHBIX BUIOB JI€ATEIbHOCTH;

— (¢opmupoBaHue oOmel (QyHKIMOHAIbHOM M €CTECTBEHHO-HAYYHOH TpaMOTHOCTH, B TOM 4YHCIIE
YMEHHUI OOBSCHATH U OLICHUBATh SIBJICHUSI OKPY)KAIOIIEr0 MHUpA, UCHOJb3Yysl 3HaHUS U OIBIT, MOJy4YEHHBIE
NIpU W3YYCHUU XUMHUH, MPUMEHITh UX TpPU pPElIeHHH NpoOJieM B TOBCEIHEBHON >KM3HU M TPYIOBOH
NESITENIbHOCTH;

— (¢opMupoBaHHe Yy O0O0yYaroIMXCs TYMaHHUCTHUECKUX OTHOIIEHUN, TOHUMAaHUS IIEHHOCTH
XUMUYECKUX 3HAHUU JUIsI BBIPAOOTKHU DKOJIOTHUECKH II€JIeCOO0OpPa3HOr0 TMOBEIEHUS B OBITY M TPYAOBOU
JEATEIBHOCTH B LIEISX COXPAHEHUSI CBOETO 3/J0POBbS M OKPYKAIOLIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTUBAIMH K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO Ha OCHOBE
YCBOGHHSI  OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BbIOOpYy mpoduns u
HAIpPaBJIEHHOCTHU JaJIbHEHIIIEr0 00ydeHHUsI.

OO11ee yKcIo YacoB, OTBEAEHHBIX IS U3yYEHUsI XMMUU Ha YpOBHE OCHOBHOT'O 001IIero o0pa3oBaHMUs,
cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlento), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).

COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHayaibHBIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuun. Posib XMMUM B JKM3HHM 4ellOBeKa. XHMMHUSA B CHCTEME HayK. Tena W BellecTBa.
du3nueckre CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHUE BellecTB. [IoHsATHE 0 METO/1axX MO3HAHUS B XUMHUH.
UucTteie BemecTBa 1 cMecH. CriocoOBI pa3iesieHUs CMECeH.

ATOMBI U MOJIEKYJIbL. XUMHUYECKUE 3JIeMEHThl. CHUMBOJIBI XUMHUYECKHX 3JIeMeHTOB. IIpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.



Xumunyeckas ¢popmyna. BanreHTHOCTP aTOMOB XUMHYECKHX 3J€MEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemlecTB. OTHocuTenbHas aToMHass wmacca. OTHOCHTENbHas MOJEKYJsIpHas Macca. MaccoBasg 1oiis
XMMHYECKOTO AJIEMEHTA B COCIMHECHUU.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3anMOCBsA3b KOJIMYECTBA, MAacChl M 4HUCIA
CTPYKTYPHBIX €IMHHUII BerecTBa. Pacy€rel mo opMyiiaMm XMMHUUECKUX COETUHEHHH.

Puznueckue M XMMHUYECKHE SBJICHHUSA. XUMHUYECKas peakuus U €€ NMPU3HAKU. 3aKOH COXPAHEHMS
Macchl BEMIECTB. XHUMHUYeCKHMe YypaBHeHHs. Kiaccudukamus XuMHUYECKUX peakiuil (CoequHEHWs,
pa3NoKeHus, 3aMeleHus1, 0OMEHaA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOI MOCYAO0H, nMpaBuiamMu paboTsl B Jabopatopuu U npuémMamu oOpalieHus ¢
1abopaTOpHBEIM 000PYIOBAHHEM, M3yUYECHUE U ONMUCAHUE (PU3NYCCKUX CBOWMCTB OOPA3I[OB HEOPTAaHHMUECKUX
BelecTB, HaOmoaeHue (u3nuecKux (IJIaBJICHHE BOCKA, TasHHUE JIbJIa, PACTUPAHHE caxapa B CTYIKE,
KUIIEHHEe M KOHJEHCAlUs BOJbI) M XMMHYECKUX (TOpPEHHE CBEUYH, MPOKAIMBAHHE MEIHOH MPOBOJIOKH,
B3aMMOJICIICTBIE Mella C KHCIOTOM) SBJICHHM, HaONIOJCHWEe W OMNHCAHHME TMPU3HAKOB MPOTEKAHUS
XUMHYCCKHX peakiui (pa3ioKeHHE caxapa, B3aWMMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPHIOM Oapus,
paznoxxenue ruapokcuaa meau (1) mpu marpeBanum, B3aumoielicTBre xemne3a ¢ pacrBopom conu meau (11),
M3Y4YeHHE CIOCOOOB pa3[eleHus CMeceil: C TMOMOLIbI0 MarHuTa, (QUIbTPOBAaHHE, BBIIAPUBAHUE,
TUCTUIUISIIMS, XpoMarorpadusi, MpPOBEACHHE OYHCTKH IOBAPEHHOW CONM, HAONIOJCHHE U OIUCAHHE
pe3yJIbTaTOB MPOBEACHUS ONbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsI MACChl, CO3JaHHE MOJEIEH
MOJIEKYJI (IIapOCTEP>KHEBBIX ).

Ba:kHeiinmue npeacTaBuTe I HEOPraHU4eCKMX BeleCTB

Bo3nyx — cmech razoB. CocraB Boznyxa. Kucnopoa — snemeHT u npocrtoe BewiecTtBo. Haxoxnenue
KHCIIOpO/ia B MpHUpoje, pU3nUecKkre U XUMHUecKue cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kucioposia. CriocoObl MOMyUYEeHHS KHCIIOPO/ia B 1abOpaTOpuu U MPOMBITIIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoae. O30H — alIOTponHas MOAU(PUKAIIS KUCIOPOA.

TemnoBoii 3 pekT XuMUIEeCKON peakiui, TEPMOXUMHYECKHE YPaBHEHHUS, YK30- U DHIOTECPMUUYECKUE
peakuu. TOMIMBO: Yyrojib U METaH. 3arpsi3HEHUE BO3/1yXa, yCUJIEHHE TapHUKOBOTO 3 dekTa, paspylieHrue
030HOBOTO CJIOSI.

Bogopon — snemeHT u mpocroe BemecTBo. HaxokaeHue Boaopoga B mpupone, (usmueckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI momydeHus. KucnoTs u conu.

Mossipablit 00b€M ra3oB. Pacu€Tel 10 XUMUYECKUM YpaBHEHUSM.

®usunyeckue cBoicTBa BoAbl. Boma kak pactBoputens. PacTBopsl. HackllieHHbIE M HEHACHIILICHHBIE
pacTBOpbl. PacTBOpUMOCTH BELIECTB B BoJie. MaccoBas 10J1s BEIIECTBA B pacTBOpE. XUMHUUYECKHUE CBOWCTBA
BoAbl. OcHOBaHMs. Poilb pacTBOPOB B MPHUPOJE U B KU3HU 4YeloBeKa. KpyroBopoT BOJbl B MPHUPO/IE.
3arpsi3HeHUE MPUPOAHBIX BOJI. OXpaHa M OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanms HEOPTaHWYECKNX COETUHEHUN. OKcHUIEL. Knaccuduxanus OKCHJIOB:
coneoOpa3ymiue (OCHOBHBIC, KUCIOTHEIE, aM(oTepHbIe) U HecoleoOpa3yromme. HoMeHKIaTypa OKCHUIOB.
PuU3NYECKUE U XUMHUYECKUE CBOMCTBA OKCUAOB. I1onyuenne okcuioB.

OcnoBanus. Kiaccudukanust ocHoBaHuWiA: METOYM M HEpacTBOpUMBbIE ocHOBaHms. HomeHkmarypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHrne ocCHOBaHUH.

Kucnotel. Knaccuduxamus xucnor. Homenknatypa kuciaor. @usnudeckre U XMMHYECKHE CBONCTBA
kucnot. Psan akrusHoctu metauioB H. H. bekerosa. [lonmyyenue kucior.

Comu. Homenkiarypa coseil. duznueckue U XuMu4eckue cBoictpa cojieid. [lomyduenue conen.

['eneTndeckas CBsSI3b MEXKIYy KJIaCCAMH HEOPIaHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OMNpEIEICHHE COACpXKaHUS KHCIOpoJa B BO3AyXe, TMOJy4YeHHE, CcoOHMpaHue,
pacrno3HaBaHHe U U3y4YE€HHE CBOMCTB KHCIIOpOJAA, HAOIIOIeHUE B3aUMOIEHCTBUS BEIIECTB C KUCIOPOJIOM H
YCIIOBUSI BO3HHUKHOBEHHS W MpPEKpalleHUs TopeHus (mokapa), O3HaKOMJIeHHe ¢ oOpa3laMu OKCHAOB U
OIMCaHUE UX CBOMCTB, MONyYeHHE, COOMpaHUE, PAClIO3HABaHUE U M3yYEHUE CBOWCTB BOAOpOa (FOpeHHeE),



B3auMojeiicTBue Bogopona ¢ okcuaoM wmenu (1) (BO3MOXHO UCMONB30BaHHWE BHUACOMATEPUATIOB),
HaboieHne 00pa3oB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEI0BaHUE OCOOCHHOCTEH pacTBOPEHUS BELIECTB
C pa3IM4YHOM PaCTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM  JTOJNEH
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJICUCTBUE BOJIbI C METaJUIaMU (HATpUEeM U KajblueM) (BO3MOKHO
UCIOJIb30BaHUE BUIEOMATEPHUATIOB), HUCCIEIOBaHHE OOpPa3[0B HEOPraHMYECKHX BEIIECTB Pa3IUYHbBIX
KJIACCOB, HAONIOICHUE HM3MEHEHMs] OKPAaCKU HMHIUKATOPOB B pAcTBOpaX KHUCJIOT W WIENIOYed, M3ydeHUe
B3auMmozeiictBuss okcuaa meau (II) ¢ pactBopoM cepHOM KHCIOTBHI, KUCIOT C METaJUlaMH, peaKlMid
HEUTpaau3aluy, MOJyYEeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOIO MeTajlla JAPYTUM U3
pacTBOpa COJM, PELICHHE 3KCIEPUMEHTAIbHBIX 3a/1ad N0 Teme «BaxHelmme Kiacchl HEOPraHUYECKUX
COCTUHEHUN .

Iepuonnuecknii 3akon u Ilepuoanyeckas cucreMa xumuueckux 3j1emenTos JI. U. Menneseena.
Ctpoenue aTomoB. XuMuueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIMU

[lepBple MONBITKH KJIacCU(PUKAIMM XUMHUYECKUX dlieMeHTOB. [loHATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIIEJIOYHbIE U IIEIOYHO3EMENbHbIE METAJUIbI, TAIOT€HbI, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIE
00pa3yroT aM(pOTEPHBIC OKCHJIBI U THAPOKCHUIBI.

[lepnonnueckuit 3akoH. llepuommueckass cucrema xumuuyeckux sieMeHToB [l WM. Menneneesa.
Kopotkonepuoanas u ninuaHonepuoanas ¢opmsl [leproaudeckoi cucTeMbl XUMUYECKHX 31eMeHTOB J[. 1.
Menpaeneesa. [lepuonbl u rpymnmnbsl. @U3HMUECKUN CMBICI OPAIKOBOIO HOMEPA, HOMEPOB MEepUoa U rPYIIIbI
JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M3oTombl. DnekTpoHbl. CTpOSHUE 3IEKTPOHHBIX 000JI0YeK
aTOMOB MepBbIX 20 xuMuyeckux anemMeHToB llepuoanueckoit cuctemsl Jl. 1. MenneneeBa. XapakrepucTuka
XMMHMYECKOI0 dJIEMEHTA 110 €ro MojoxeHuro B [lepuoauueckon cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHs pajuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB, METANIMYECKUX W
HEMETAJJIMYECKUX CBOMCTB 10 TPyIIaM U MEepUOJIaM.

3nauenune llepuogmueckoro 3akoHa u Ilepuogmueckoil CHCTEMbl XUMUYECKHX HJIIEMEHTOB IS
pa3BuTUA Hayku U npakTuku. Jl. . MenzaeneeB — yd€HbIN U Ipak1aHNH.

Xumunyeckasi cBs3b. KoBasieHTHas (MosisipHasi M HEMOJISIpHAsl) CBSA3b. JEKTPOOTPULIATEIHBHOCTD
XUMHUYECKUX AJIeMEHTOB. VIOHHAs CBS3b.

Crenenb okucineHus. OKHCIUTEIbHO-BOCCTAHOBHUTENbHbIE peakuuu. I[lpoueccsl oxucineHus u
BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHe 00pa3lioB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE THUIPOKCHIA IIMHKA C
pacTBOpaMH KHUCJIOT M UIEJNOYEH, MPOBEACHUE OMBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTENIBHO-
BOCCTAaHOBUTENBHBIX peaKkluii (ropeHne, peakiiuy pa3ioKeHUs, COSTUHEHUS ).

Meostcnpeomemnuwie ceasu

Peanmu3anuss MeXNpeaMETHBIX CBS3€M NPH M3YYEHMM XMMHU B 8 KJIacce OCYLIECTBISIETCS Yepe3
HCIOJIb30BaHNE KaK OOLINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUHU, SIBISIFOIIMXCS CHCTEMHBIMH
JUISL OTJIEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO01ue ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: HAy4HbIN (DaKT, runoresa, TEOpHsl, 3aKOH, aHAJIU3, CUHTE3,
KJaccupuKalus, NEepPUOAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, H3MEPEHUE, MOJEIb,
SIBJICHHE.

®dusnka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHUJ, M30TOMBI, PaIUOAKTUBHOCTD,
MOJIEKYJa, DSJEKTPUYECKU 3apsijl, BEIIEeCTBO, Tello, O0BbEM, arperatHoe COCTOSIHHME BellecTBa, Tas,
(bu3nyeckre BeIMUMHBI, AMHUIIBI H3MEPEHUS, KOCMOC, TIaHeThl, 3BE3/1b1, COJTHIIE.

buonorus: porocunres, qeixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TOPOIBI, TIOJE3HBIE HCKOMIAEMbIE, TOTUIHBO,
BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHYeCKas peakus



[Tepuonuueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux syemeHToB J[. M. Menpaeneena.
CrpoeHue aTtomMoB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB XMMHYECKUX 3JJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KM, KaJbIUs U UX COSAMHEHUN B COOTBETCTBUHU C MOJIOKEHHEM 3JIeMEHTOB B [lepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BemecTBa: BUABl XMMHUYECKON CBA3U. THUIBI KPUCTAIMYECKUX PEIIETOK, 3aBUCHMOCTh
CBOMCTB BEILECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHWMYECKHX BEIIECTB. XWUMHUYECKHE CBOMCTBA BEIICCTB,
OTHOCSILUXCS K PA3JIMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHMM, FT€HETUYECKasi CBSI3b HEOPTaHMYECKUX
BEILECTB.

Knaccudpukanus XuUMHUECKUX peakUMid MO pa3jIMYHbIM MpU3HaKaM ([0 4YHUCIY U COCTaBy
YYacTBYIONIMX B PEAKIUU BEUIECTB, MO TEIIOBOMY 3 (EeKTy, MO0 U3MEHEHUIO CTCIEHEH OKHCICHHUS
XUMHYECKHUX DJEMEHTOB, IO OOpAaTUMOCTH, IO YYaCTHUIO KaTalIM3aTtopa). DK30- M DHIAOTCPMUUYCCKUE
peakLuu, TepPMOXUMHUYECKUE YPABHEHHUS.

[TonsiTre 0 ckopocTH xumudeckoi peakiuu. [lonsartue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. [loHsATHE O TOMOTEHHBIX W TeTepOreHHbIX peaknusx. [lonstue o karanuze. Ilonarue o
XUMUYECKOM paBHOBeCHHU. DakTOpbl, BIUSIONIME HA CKOPOCTb XUMHYECKON PEAKIUU U TOJOKECHHE
XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu, AJIEKTPOHHBIN OamaHc OKHCIIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBICHHUE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHN C
WCTIOJIB30BAaHUEM METO/Ia SJIEKTPOHHOTO OaslaHca.

Teopus 37EKTPOIUTUYECKONW TUCCOLMALMU. DJEKTPOJUTHI U HEAIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M JuccolManuy BEHIECTB C PA3IMYHBIMU BHUJAMU XMUMHYECKOW CBsi3U. CTENEHb AUCCOLMALIMHU.
CusibHBIE U ClTa0bIe DJIEKTPOJIUTHI.

Peakuuu wnoHHOro oOMeHa. VYcnoBUS NPOTEKAaHHWS peakUWid HOHHOIO OOMEHa, IIOJIHbIE |
COKpallléHHbIE HOHHBIE YpaBHEHUs peakiuil. CBOMCTBA KUCIOT, OCHOBaHUI U COJIEH B CBETE MPEACTaBICHUMN
00 2NeKTPONUTHYECKON Auccorranyy. KauecTBeHHbIE peakiiny Ha HOHBL. [IoHATHE 0 THUAPOIHU3E CONEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEISIMU KPUCTATUYECKUX PENIETOK HEOPTaHMYECKUX BEIIECTB — METAIJIOB U
HeMeTalsioB (TpaduTa W anmasza), CIOXKHBIX BEIIECTB (XJOpUAA HATpHsl), UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH  XMMHYECKOH  peaklMd OT  BO3JCHCTBUS  pa3NUYHbIX  (DAKTOPOB,  HCCIEIOBaHUE
AJIEKTPONPOBOAHOCTHA PACTBOPOB BEILIECTB, MPOIECCA AUCCOLUAIMH KUCIIOT, MIEJIOYe U cojieil (BO3MOKHO
WCIIOIB30BaHUE BHUEO MaTEPHUAJIOB), MPOBEACHHE OIMBITOB, WUTIOCTPUPYIOIIUX TPU3HAKK MPOTEKAHUS
peakiuii WOHHOrO oOOMeHa (oOpa3oBaHHME OcajKa, BBIAEICHHE Ta3a, oOpa3oBaHHE BObI), OIBITOB,
WJUTIOCTPUPYIOIUX ~ TPUMEPHl  OKUCIUTENbHO-BOCCTAHOBUTENBHBIX  peakIuil  (TOpeHHe, peakiuu
pasNoKeHUs!, COSTMHEHUS ), PACTIO3HABAHNE HEOPTAHUYECKUX BEIIECTB C MTOMOIIBIO KAaYeCTBEHHBIX PEAKITHIl
Ha WOHBI, PEIICHUE KCIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTa/uibl M UX COeIMHEHUS

OOmiass xapakTepucThka raiaoreHoB. (OCOOEHHOCTH CTPOEHHUST aTOMOB, XapaKTEpHBIE CTEIEeHU
okucnenusi. CtpoeHne u GU3NIECKHNE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMUYECKHE CBOMCTBA HA
npuMepe xJopa (B3aUMOJEICTBHE C MeTallaMH, HeMeTajulaMu, miernodamu). XsopoBoaopon. CosnsHas
KHUCJIOTA, XUMHYECKHME CBOMCTBA, IOJydyeHUE, NpUMEHeHue. JlelicTBue Xjopa M XJOPOBOAOPOJAA Ha
OpraHu3M uejoBeka. BaxkHeiire XJI0puabl U UX HAX0XKICHHUE B IIPUPOJIE.

OO6mras xapaktepuctuka 37eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
creneHn okucieHus. CTpoeHHe U (QU3MYECKHE CBOMCTBAa MPOCTBIX BEIIECTB — KHUCIOPOJAa U CEpHI.
AnoTpornHbeie MOAU(PHUKAIIMU KUCIOPOJia U Cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOIOpPO, CTPOCHUE,
¢dusnueckne U XUMHYecKkne cBorcTBa. OKCHUIBI Cephl KaK MPEACTABUTEIN KUCIOTHBIX OKCUAOB. CepHas
KHCIOTa, (U3MYeCKWe U XHUMHUYECKue CcBoicTBa (OOmMe Kak TpPEeCTaBUTENs Kiacca KHUCIOT H
crenuduueckre). XuMUUECKHE peaklnu, JIeKalllue B OCHOBE MPOMBILIUIEHHOTO CI0c00a MoydeHus CepHon
KUCIOTHI. [Ipumenenue cepHoit kuciaoTel. Colii CEpHON KUCIOTHI, KAYECTBEHHAS PEaKIUs Ha CyJIb(aT-uoH.



Haxoxnenue ceppl U €€ COEOUHEHHH B MOpHUPOJE. XHUMHUYECKOE 3arpsi3HEHHUE OKPYKAIOUIEH Cpelbl
COCIMHCHHUSAMH cepbl (KUCIOTHBIC JIOXKIH, 3arpsA3HEHHE BO3JyXa UM BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmasi xapakTepucThuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE
CTETIEHU OKHUCJICHMs. A30T, pacnpocTpaHeHHWe B mpupone, ¢GU3NYECKUEe M XHUMHUYECKHE CBOMWCTBA.
KpyroBopor a3zora B mpupoae. AMmuak, ero (u3HuecKhe M XUMHYECKHE CBOMCTBa, MOJIy4YeHHE U
npuMeHerne. Cond aMMOHHMA, WX (U3MYECKHE W XUMHUYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHas
peaknys Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOoJy4YeHHue, (PU3UYEeCKHe M XUMHUUYECKHUE CBOMCTBA
(obmue kak mpencTaBUTENs Kiacca KUCIOT U crenududeckue). Vcmonb3oBaHWe HUTPATOB U coJiei
aMMOHHS B KaueCTBE MHUHEPAJBHBIX YyH0OpeHuH. XUMHUYECKOe 3arpsi3HEHUE OKPYXKAIOLIEH Cpelibl
COCTMHEHUSMHU a30Ta (KHUCIOTHBIC JOXKIHW, 3arps3HCHHE BO3JIyXa, NOYBBEI W BOoMoéMOB). Docdop,
ainotpornHbie Mogudukanuu Gocdopa, duznyeckue M xumudeckue cpoiictBa. Okcun docdopa (V) u
dbochopHas kuciora, (uU3MUECKHMEe MU XUMHUYECKHE CBOWCTBa, moiydeHue. Vcmomnb3oBanue ¢ocdaroB B
KauecTBE MHUHEPAIbHBIX YI0OpEHUH.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmbsl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTENEHU OKUCIICHUS. YTJIEpOJ, alJIOTPONHbIE MOAU(PUKALIMY, PACIPOCTPaHEHUE B MPUPOJE, (pusnueckue u
XUMHUYecKue cBoiicTBa. AncopOuusi. KpyroBopot yrieponaa B npupoze. OKcuIsl yriepoaa, ux pusndeckue
U XUMHYECKHE CBOWCTBA, JCHCTBHE Ha >KMBBIC OPraHU3MbI, MOJTYYEHHE W MPUMEHEHHE. DKOJIOTHYeCKUe
npoOnemMbl, CBA3aHHbIE ¢ oOkcugoM yriepoxa (IV), rumoresa rno0adbHOrO TMOTEIUICHHS KIMMATa,
MApHUKOBBIN APQPEKT. YToNbHAs KUCIOTA U €€ CONU, NX (PU3NIECKHE M XUMHUYECKHE CBOMCTBA, TIOJTYYCHUE U
npuMmenenue. KaduectBenHas peakuus Ha kapOoHaT-MOHBI. Mcnons30Banue kKapOOHATOB B OBITY, MEIULIMHE,
MIPOMBIIIIJICHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHayasbHbIE TOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COEAMHEHUSX yriepoja (MeTaH, 3TaH,
STHWJIEH, alleTHJIEH, ATaHOJ, IJIMIEPUH, YKCYCHas KucioTa). [IpuposaHble HCTOYHUKY YIII€eBOJOPOIOB (Yrob,
NPUPOJHBIN Ta3, He(Th), NPOAYKTH HUX HepepaboTku (OEH3MH), UX POJIb B OBITY U NPOMBIIUIEHHOCTH.
[ToHATHE O OMOJIOrMYECKH BaXKHBIX BEIIECTBAaX: XKHUpaX, OeNkax, yrieBoAax — M UX POJIM B KU3HU YEIOBEKa.
MatepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usmueckne M XMMHMUYECKHE CBOMCTBA, NojyueHHUE M mnpumeHeHue. CoeauHeHus
KpeMHHUA B nipupoze. O6mue npeacrasieHus oo okcuae kpemuus (IV) u kpemuueBoit kucnore. CUITUKATHI,
UX MCIIOJIb30BaHME B OBbITY, B NPOMBIIIJICHHOCTH. BaxxHelne cTpouTenbHble MaTepHalibl: KepaMHKa,
CTEKJIO, IIEMEHT, 0€TOH, jkene300eToH. [IpobiemMbl 6€30MacHOTO UCIIONB30BAHUS CTPOUTEIBHBIX MAaTEPHAIIOB
B TTOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTBI, IPOBEICHHE
KaueCTBEHHBIX PEaKIMI Ha XJIOPHUI-UOHBI U HAOJIOIEHUE PU3HAKOB X MPOTEKAHUS, OIBITHI, OTPaXKaroIlue
¢usznyeckne M XHMMHYECKHE CBOWCTBA TaJlOT€HOB M HX COEAMHEHHUN (BO3MOXHO HCIOIb30BaHHE
BUJICOMATEPHAJIOB), O3HAKOMJIEHHE C 0oOpa3lamH XJOpPUIOB (TaJOreHH]IOB), O3HAKOMIIEHHE C oOpa3namu
ceppl M €€ COEAMHEHUSMH (BO3MOXXKHO HCIOJb30BaHUE BHJEOMATEpPHAloB), HAOIIOJCHUE Ipolecca
oOyriuBaHUs caxapa NOJ JCHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOI KHUCIOThI, HW3YyYEHHE XHUMHUYECKHX
CBOMCTB pa30aBlIE€HHOW CEpHOW KHUCIOTHL, IMPOBEIECHHWE KAueCTBEHHOW peakuuu Ha CylbpaT-UOH H
HaOJI0IeHNe MpU3HaKa e€ MPOTEeKaHUs, O3HaKOMJIEHHE ¢ (PM3NUYECKUMHU CBOMCTBaMHU a30Ta, Gocdopa U ux
COeIMHEHUI (BO3MOXKHO HCIIOJNIB30BAaHUE BHJICOMATEPUAIOB), OOpa3maMu a30THBIX MU (POCHOPHBIX
ynoOpeHui, mnoilyueHHue, CcoOUpaHHe, paclo3HaBaHWE U H3y4YEHHE CBOMCTB aMMHaka, HpPOBEIACHHE
KAueCTBEHHBIX pEakIui Ha HOH aMMOHHUs H ¢docdaT-uOH M U3yUYEeHHE TPU3HAKOB HUX MPOTEKaHUS,
B3aMMOJICICTBUE KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MeAb0 (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), H3yYCHHE MOJENeld KpPUCTAUIMYECKUX PpEHETOK anmasa, rpadura, ¢ysuiepeHa,
03HaKOMJIEHHE C MPOILIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YTJIEM U YCTPOMCTBOM
MPOTUBOTra3a, MoJydeHne, COOMpaHue, pacrio3HaBaHUe M U3Y4YE€HHUE CBOMCTB YIJIEKHCIIOTO Ta3a, IPOBEACHHE
KAueCTBEHHBIX peakuuid Ha KapOOHAT M CHIMKAT-MOHbI W U3YyYEeHHE NPU3HAKOB HX MPOTEKaHUS,



O03HAKOMJICHHE C TPOAYKIMEW CUIIMKATHON MPOMBIIIJIEHHOCTH, PEMIEHUE IKCIEPUMEHTAIBHBIX 3a/1ad I10
TeMe «BakHelIe HeMeTalIbl U KX COCAUHCHUS.

MeTta/Libl M UX COeAMHEHUA

OOmasi XapakTepUCTUKA XUMHYECKHX D3JIEMEHTOB — METAJUIOB HAa OCHOBAaHWUU HX TOJOXKEHUS B
[Tepuonuueckoit cucreme xumuueckux sjaemeHTOoB [[. M. MengeneeBa u crpoeHust atomoB. CTpoeHue
MeTaJUI0B. MeTajuinueckas CBA3b U METAJUIMYECKas KpUCTAIUIMUECKas PeIIETKA. DJICKTPOXUMUUYECKUN Pl
HanpsDKeHUH MeTayuioB. Pu3nveckue M XMMHUYECKHEe CBOicTBa MeramioB. OOmme crocoObl MOTyYeHHS
MeTauioB. [ToHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBbl (CTajb,
YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U MTPOMBIIIIICHHOCTH.

[Ilenounbie MeTamibl: noJjioxkeHue B Ilepumomnueckoil cucreme XuUMHUYecKux siementoB J[. M.
MeneneeBa, CTpOGHHE MX aTOMOB, HaxoXkJaeHue B mpupoie. duznueckue u XMMHUYECKHUE CBOMCTBA (Ha
npuMepe Hatpus U Kanusi). OKCUIbI U TUAPOKCHUIBI HATpUsI U Kanud. [IpuMeHeHue menouHbIX METaJJIOB U
UX COEOUHEHUMN.

[IleiouHO3eMENBHBIE METaJUIBl MarHUuil M KajdblMil: mojoxkeHue B Ilepuoguueckoil cucreme
xuMuueckux 3nemeHToB . . MeHneneeBa, CTpo€HHE UX aTOMOB, HaXOXKJIECHHE B npupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA MarHus W Kajblus. BaxHeimue coeMHEHUs! KalbIUs (OKCUI, TUAPOKCH], COJIH).
XKécTtrocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nojoxenue B Ilepuonnueckoit cucteme xumuueckux anemeHtoB Jl. M. Menpeneena,
CTPOCHHE aTOMa, HaXOXKICHHE B Mpupoje. Ou3ndeckne 1 XUMUICCKUE CBOMCTBA aFOMUHUS. AMDOTEpHBIC
CBOMCTBA OKCH/IA U THIPOKCH/IA AITFOMUHUS.

Kenezo: monoxenue B Ilepuonuueckoit cucreme xumudeckux snnemeHtoB /. M. Menzeneena,
CTpOCHHE aToMa, HaxoxjaeHue B mnpupoje. duzndeckrue W XUMHUYECKHE CBOMCTBa xene3za. OKCHUIBI,
ruapokcubl U comu skenesa (1) u sxenesa (I1), ux coctas, cBOMCTBA U TTOJTyYSHUE.

Xumuueckuil Ixcnepumenm:

O3HAaKOMJIGHHE C OO0pa3llaMM METalIOB M CIUIaBOB, HMX (DU3MUECKUMHU CBOICTBaMH, H3YYCHHE
pEe3yNbTaTOB KOPPO3UU METAIOB  (BO3MOXKHO HCIIOJNB30BaHHE BHAEOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSI OKCHJA KalbI[Usl M HATPUsA C BOJON (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
HCCTIEIOBAaHUE CBOMCTB KECTKOW BOJIBI, MPOIIECCA TOPEHUS JKeJle3a B KUCIopoae (BO3MOXKHO UCTIOIh30BAHNE
BUJICOMATEPHANIOB), TMPU3HAKOB TMPOTEKaHMs KAYECTBEHHBIX peaklUWid Ha HWOHBI: MarHus, KaJbIus,
amomuHus, 1uHKa, skene3a (II) m xemeza (III), memm (II), HaGmromeHue W OMHCAHHWE MPOIIECCOB
OKpalllMBaHUs TUIAMEHU MOHAMHU HATpUs, KaJlus U KaJIbIUs (BO3MOKHO HCIOJIB30BaHUE BHIEOMATEPHAIIOB),
uccieoBaHue aM(OTEpHBIX CBOWCTB THUIAPOKCHAA aAJTIOMUHMS W THUIPOKCHUIA IIMHKA, peEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4 10 TeMe «BakHelIe MeTallibl U UX COCIUHEHUS.

XuMHus M OKpYyKaUIas cpeaa

BemectBa 1 MaTepuasibl B MOBCETHEBHOM JKM3HU YEJIOBEKA. be30macHOe MCIOIb30BaHNE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBast moMoIp Mpyu XMMUYECKUX 05KOTaX U OTPABJICHHSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeabl (MpeaenbHas T0nycTUMas KOHIIEHTPALMs BEIeCTB,
nanee — [1J1K). Poib XxuMuu B pelieHHH SKOJIOTHYECKUX TMPoOIeM.

Xumuyeckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTepruaoB (CTEKIIO, CIIaBbl METAJIJIOB, TIOJIMMEPHBIC MAaTEPUAITB).

Mescnpeomemnuie ceasu

Peanuzamust MeXINpeAMETHBIX CBSI3€M MpH M3YYEHHM XMMHU B 9 Kiacce OCYIIECTBISETCS uepe3
WCIIOIh30BaHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHSATHUH, TaK W TIOHATHH, SBISIIONTUXCS CHCTEMHBIMH
JUISl OTACBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3, CHHTE3,
KIacCUpUKALUs, TEPUOAUYHOCTb, HAOIIOEHUE, SKCICPUMEHT, MOJACITUPOBAHUE, H3MEPEHUE, MOJIEIb,
SIBJICHUE, TAPHUKOBBINA () PEKT, TEXHOTOTHS, MaTEPHAITHI.

®dusuka: Marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIHUJ, U30TOMbI, PAAUOAKTUBHOCTD,
MOJICKYJIa, SJIEKTPUUECKHUI 3apsi/i, TPOBOIHUKH, TIOJYIIPOBOAHUKH, AUICKTPUKH, (DOTOIIEMEHT, BEIIECTRO,



TeNo, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAIIMYECKas PEHIETKa,
CIIJIaBbl, (PM3MUYECKHE BEIWYHMHBI, CAMHUIBI U3MEPEHHUS, KOCMHYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3.IHI,
Connue.
buomorusi:  gorocuHTe3, AbIxaHue, Ouocdepa, HIKOCHCTEMA, MHUHEpabHBIE  YZOOpeHWUs,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.
I'eorpadust: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TIOPOJIBL, TIOJIE3HBIE NCKONIAeMbIE, TOTIIIMBO,
BOJIHBIE PECYPCHI.
IVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA IMPOI'PAMMBI 10 XMMHUHN HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO OOIEro oO0pa3oBaHHs JOCTUTAIOTCS B
xoZe OOy4eHHs XHUMHUU B €IUMHCTBE Yy4yeOHOW M BOCIUTATEIbHON JESATEIbHOCTH B COOTBETCTBHM C
TPaAULIMOHHBIMU POCCUNCKUMHU COLIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IPUHITHIMU
B 00mIeCcTBE MpaBUIaMU U HOPMaMH MOBEICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPAa3BUTHS
U COLMAIN3alUU 00yJaronIuXcs.

JINYHOCTHBIE pE3yJabTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJACTBOBATHCA CHCTEMOMN
MIO3UTUBHBIX [ICHHOCTHBIX OPUEHTALUN U PAaCUIMPEHUE OIbITA JEATEIBHOCTH HAa €€ OCHOBE, B TOM UYHUCIE B
4acTu:

1)maTpuoTH4YecKOro BOCIMTAHUSA

LIEHHOCTHOT'O OTHOLIEHMsI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U Hay4YHOMY HACJIEIHIO,
NOHMMAaHMs 3HAYEHUs XUMHUYECKOM HayKd B JKM3HU COBPEMEHHOIO OOIECTBA, CIIOCOOHOCTH BIaJETh
JIOCTOBEpHOM HMH(POpPMAIIHE O TIEPEIOBBIX JOCTHKEHUSIX U OTKPBITUSX MHUPOBON M OTEYECTBEHHON XWMMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 0OILECTBA;

2)rpakIaHCKOr0 BOCIIUTAHUA:

IIPEICTABICHUS] O COLMAIBHBIX HOPMAx M IPaBHUJIaX MEXKINYHOCTHBIX OTHOLIEHWH B KOJUIEKTHUBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO I0JIE3HOM, y4eOHOUCCIIEJ0BATEIbCKOM, TBOPUECKON U
JPYTUX BUJAX JESTEIbHOCTH, TOTOBHOCTU K pa3HOOOpa3HOM COBMECTHOW JIEATENbHOCTH MPHU BHINOIHEHUH
y4eOHBIX, IO3HABATENbHBIX 3a/1a4, BBIMOJHEHHMM XHUMHMYECKHX OHKCIEPUMEHTOB, CO3JaHUU Y4EeOHBIX
MIPOEKTOB, CTPEMJIEHHs K B3aMMONOHUMAHHIO U B3aMMOIIOMOIIM B MpOLECCe ITON y4eOHOH /eATeNbHOCTH,
TOTOBHOCTH OIICHUBAaTh CBOE IOBEJACHHE M IOCTYNKH CBOMX TOBapHILEd C MO3UIUM HPABCTBEHHBIX U
MIPaBOBBIX HOPM € YYETOM OCO3HAHMSI TOCJIECTBUIN MOCTYIKOB;

3)1LIeHHOCTH HAY4YHOI'0 TO3HAHMS!

MHPOBO33PEHUYECKUE MPEICTABICHUS] O BEIIECTBE M XMMHUYECKOM PpEaKIMH, COOTBETCTBYIOLIHUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOLINE OCHOBY Ui MOHUMAaHHS CYIIHOCTH HAay4HOMN
KapTUHBl MHpa, TMpPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOABI, B3aHUMOCBA3SIX
4eJI0BEKA C MPUPOJHON CPENloil, O poJIM XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTE;

MO3HaBaTeIbHbIE MOTUBBI, HANPAaBJICHHbIE HA MOJYYE€HHUE HOBBIX 3HAHUM MO XMMHHU, HEOOXOAUMBIE
s 0oObsCHEHUS HaONIOAAeMbIX MPOLECCOB U SIBJICHHWM, IO03HABaTeNbHOM, WH(OPMALMOHHOW U
YUTATEIbCKON KYJIbTYpbl, B TOM YKCJI€ HABBIKOB CAMOCTOSITEIbHOM paboOThl ¢ Yy4eOHBIMH TEKCTAMU,
CIPAaBOYHOH JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOYyYeHHI0 M T[O03HaHMIO, JIO003HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHMIO, IPOEKTHOW M  HCCIENOBATEIbCKOM  JIEATENBbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpaBJICHHOCTU U YPOBHs 00y4€HUs B JaJIbHEHILEM;

4)dopMupoBaHNs KyJIbTYPbI 310POBbS.

OCO3HAaHHE IIEHHOCTH JKU3HM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0pPOBBIO, YCTAaHOBKHM Ha
3JI0pOBBIIl 00pa3 >KM3HU, OCO3HAHUE IOCIEACTBUN M HENPUATHE BPEIHBIX NPUBBIYEK (YNOTPEOICHUS
QJIKOTOJIs, HAPKOTHKOB, KYpPEHHS), HEOOXOIUMOCTH COOJIIO/ICHUS MPaBWJI OE30MAaCHOCTH MPHU OOpaIEHUU C
XMMHUYECKMMH BEIIECTBAMHU B OBITY M peaIbHOMN JKU3HU;



5)Tpy10BOro BOCIIUTAHUSA:

MHTEpEC K MPaKTHYECKOMY M3YyUeHHUIO0 Mpodeccuil U TpyAa pa3uyHOro poja, YBaKEHHE K TPYAY U
pe3yiabTaTaM TPYJIOBOM JAESITENIbHOCTH, B TOM YHUCJIE€ Ha OCHOBE MPUMEHEHUs MPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIH BHIOOp WHIUBUAYATbHOW TPACKTOPUH TPOJODKEHUs 00pa3oBaHUs C Yy4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yCIeIHOM
npodeccuoHaNbHOM AEATeTbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh aJalTHPOBAThCS B
npodeccuoHaBLHOM cpejie;

6)3K0/10rMYeCKOr0 BOCTIUTAHUSA:

9KOJIOTHUYECKHU 11e1eco00pa3Hoe OTHOILIEHHE K MPUPOJE KaK UCTOYHUKY JKU3HHU Ha 3emiie, OCHOBE eé
CYLIECTBOBAHMSI, IMOHMMAaHHE LIEHHOCTH 3JI0pOBOro M Oe3omacHOro oOpa3a KHU3HU, OTBETCTBEHHOE
OTHOIICHUE K COOCTBEHHOMY (PH3NYECKOMY U TICUXHUYECKOMY 3I0POBBIO, OCO3HAHKE IICHHOCTH COOJIOICHUS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPH PabOTE C BEIIECTBAMH, a TAKIKE B CUTYAIUAX, YTPOKAIOLIUX 3I0POBHIO
W SKU3HH JIIOJICH;

CHOCOOHOCTH TPUMEHATh 3HAHHS, TMOJy4YaeMble MPH HM3YYEHUH XUMHH, JUIsI PELICHUS 3a1ad,
CBSI3aHHBIX C OKPYKAIOIIEH NPUPOJHOW CPENOM, I IOBBILICHUS YPOBHS DKOJOTHYECKOW KYJIBTYPHI,
OCO3HaHUS TJIOOAIBHOTO XapaKTepa SKOJOTHUUECKHUX MPOOJIEM U IMyTeH MX PEHICHUS! TTOCPEICTBOM METOJIOB
XUMHUHU, SKOJOTMYECKOrO  MBILUIEHUS, YMEHUS PpPYKOBOJACTBOBaTbCA WM B  II03HABaTEJIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM MTPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe mMeTanpeaMeTHBIX Pe3yIbTaTOB BBIICISIFOT 3HAYUMBIC U1 (POPMUPOBAHUS MUPOBO33PEHUS
oOIIeHay4YHbIe MOHATHS (3aKOH, TEOpHSs, MPHUHIIMI, TUHoTe3a, (akT, CUCTeMa, MPOIecC, IKCIEPUMEHT U
JpyToe.), KOTOPbIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4€OHBIX MpeIMEeTax M IMO3BOJISIOT Ha OCHOBE
3HAHUN M3 STUX NpPeaMeToB (HOPMHUPOBATH MPEACTABICHHUE O IIEJIOCTHOM HAyYHOM KapTHHE MUpa, U
YHUBEpCaJbHbIE Y4YeOHBbIC IEHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATHUBHBIC, PETyJSTUBHBIC), KOTOPHIE
obecnieunBalOT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITENIFHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO
y4eOHO IesTeTbHOCTH.

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AelCTBUS

ba3oBble Jlornueckue geicTBus:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJIEHUSI TP OCBOEHUM 3HAHUW: PACKPBIBATh CMBICI
XUMHUYECKUX TOHSATUHN (BBLAENATh MX XapaKTEepHbIE MPU3HAKH, YCTAHABIMBATH B3aHMMOCBS3b C JIPYTHMHU
TIOHSTUSMH ), UCTIOIH30BATh MOHATHUSA JIJIs1 00BICHEHUSI OTJEIBHBIX (DAKTOB M SIBICHUHM, BEIOMPATh OCHOBAHUS
U KpUTEPUU I KIacCU(PUKAMU XUMUYECKHX BEHIECTB M XHWMHUYECKHX pPEaKlUi, yCTaHaBIMBATh
MPUYMHHO-CTICICTBEHHBIE CBSI3M MEXIy OOBEKTAMU W3Y4YEHHS, CTPOHUTH JIOTHUECKHUE PACCYXKICHUS
(MHIYKTUBHBIC, ICTYKTUBHBIE, TIO aHATIOTHH ), AeTaTh BBIBOJBI U 3aKIIOUCHHUS;

yMEHHE TPUMEHSITh B TIPOIECCe TO3HAHMUS TOHATHS (MPEAMETHBIE W  METamnpeaIMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCIIOJIB3YEMbIe B XUMHH, TPEOOPA30BHIBATH IIMPOKO MTPUMEHSIEMBIC B
XUMHH MOJICNIbHBIE TMPEACTABICHUS — XWMHUYECKHH 3HaK (CHMBOJ JJIEMEHTa), XUMHuYeckas Qopmyrna u
ypaBHEHHE XUMHUYECKOW peakluu — TpU PelIeHHH Yy4eOHO-TIO3HABATENBHBIX 3313y, C YYETOM STHUX
MOJICJIBHBIX MPEJCTABICHUN BBISIBIATh M XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKU M3y4aeMbIX 0ObEKTOB
— XHWMHYECKHX BEIIECTB W XHUMHUYECKHUX pPEaKIWi, BBIIBIATH OOIIHME 3aKOHOMEPHOCTH, NPUYMHHO-
CJIE/ICTBEHHBIE CBSI3U U MTPOTUBOPEUUS B U3yUAEMBbIX MPOIECCaX U SABICHUSIX.

ba3soBble ucciienoBare/ibCKie JeHCTBUA:

YMEHHE HCHOJb30BaTh IOCTABIEHHBIE BONPOCHI B KAue€CTBE MHCTPYMEHTA IO3HAHUA, A TaKXKe B
KauyecTBE OCHOBBI U1 (POPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NpuOOpeTeHrue OmbITa [0 IUIAHUPOBAHUIO, OpPraHU3allid ©  TPOBEACHHUIO  YUYCHUYECKUX
SKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJOM IPOIIECCa, CAaMOCTOSATEIBHO MIPOTHO3UPOBATh €ro Pe3ybTarT,
dbopMynrpoBaTh 0000LIEHUS U BBIBOJBI 0 PE3ysbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh
OTUY€T O MPOCIIAaHHON padoTe.

Pa6ora ¢ nundopmanmeii:



yMEHHE BBIOMpATh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
MIPE/ICTAaBJICHMS], TOJYy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB (HAy4YHO-TIOMYJSpHAs JIUTEpaTypa XUMHUYECKOTO
cojJiepKaHusl, CIpaBOYHbIE MocoOus, pecypchl MHTepHETa), KPUTHUYECKH OLEHUBATh MPOTHUBOPEUYUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

YMEHHE MPUMEHATh pAa3JIMYHble METOJIbl M 3alpochl MpH IMOUCKE W oTOope HuHPOpMaluu U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBINOJHEHHS Y4YeOHBIX U I[O3HABATEJIBHBIX 3a7ad
ONpeNeIEHHOTO  TUMA, MNPHOOpEeTeHHe OmbITa B OONACTH  HMCHOJNB30BaHUS  WMH(POPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIaICHUE KYJIbTYPO aKTUBHOTO UCIIOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO  BbIOMpATh ONTUMaJbHYI0 (QopMy MpeAcTaBieHuss uHGOpMaUUUd U
WUTIOCTPUPOBATH pelllaeMble 3a/1a4ll HECIIOKHBIMU CXeMaMu, AuarpaMMaMHu, IpyruMu gopmamu rpaduku 1
AX KOMOMHAILIMAMIU;

yYMEHHUE HCIIOJIb30BaTh U aHAJM3UPOBATh B Ipollecce YUeOHOH M MCCIeN0BaTeIbCKON IESTEIbHOCTH
MH(OPMALIMIO O BIMSHUM IPOMBIILICHHOCTH, CEIBCKOrO XO3sIiCTBa M TPaHCIOPTa HA COCTOSIHHE
OKpY’Karollel MPUPOIHON Cpeibl.

KoMMyHuKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHS 33/1aBaTh BOIMPOCH! (B XO/€ AManora u (WIn) TUCKYCCHH) IO CYHIECTBY 00CYXIaeMOil TEMBI,
(bopMyIHUpOBaTh CBOM MPEJIOKEHHUS OTHOCUTEIBHO BBIOJHEHUS MTPEIJIOKEHHON 3a/1a4H;

YMEHUSI TPEJCTABIATH IOJIYYCHHbIE pPE3yJabTaThl IMO3HABATEIHHOW [EATEIBHOCTH B YCTHBIX H
MUCbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 PE3YJIbTATOB BBHIMOJHEHUS XWMHUYECKOTO HSKCIEPUMEHTA
(JtabopaToOpHOTO OTbBITA, TAOOPATOPHON PAOOTHI IO UCCIICIOBAHUIO CBOWCTB BEIICCTB, YIEOHOTO MPOCKTA);

yMEHHUSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABaTEeNbHON W
UCCIIEIOBATENLCKON JEATENIbHOCTH TPU PEUICHHMH BO3HUKAIOIIMX MpoOJieM Ha OCHOBE yuéTa O0OLuX
WHTEPECOB M COTJIACOBAHUS MO3UIINNA (00CY X ICHHS, 0OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIUS
COBMECTHBIX JICHCTBHM, ONpeieieHue KPUTEPUEB 10 OLIEHKE KaueCTBA BBITIOJHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBEpPCAJIbHbIC YUeOHbIC 1e/iCTBUA:

YMEHUE CaMOCTOSATENIbHO ONpPENeNsATh LENu JACSITENbHOCTH, IUJIaHUPOBAaTh, OCYILECTBISATD,
KOHTPOJIMPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JESITENbHOCTb, BbIOMpaTh Haumbojee
s dexTuBHBIE CIOCOOBI PEIICHUsT YYeOHBIX M TMO3HABATENBHBIX 3a7a4, CAMOCTOSTEIBLHO COCTAaBJISATH WIIU
KOPPEKTUPOBATh MPEIIOKEHHBIH ANTOPUTM ACHCTBUN NpPHU BHITOJIHEHUHM 3aJlaHUM C YYETOM MOIy4YEHUs
HOBBIX 3HaHHH 00 M3ydaeMbIX O0OBEKTaX — BEIIECTBAX M PEAKIUSIX, OLIEHUBATh COOTBETCTBHE MOTYUYEHHOTO
pe3ynbraTa 3asBICHHOM IIeJIM, YMEHHE HCIOJIb30BaTh M aHaJIM3UPOBAaTh KOHTEKCTHI, Mpe/uiaracMble B
YCJIOBUH 3aJJaHHI.

HNPEIMETHBIE PE3YJBTATHBI

B cocraBe mpeaMeTHBIX pe3yabTaToB MO OCBOCHHIO O0S3aTEIBHOTO COAEP)KaHUS, YCTaHOBIEHHOI'O
naHHOUM (enepasibHOM pabodeil MPOrpaMMOM, BBIIETSIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAYYHBIC 3HAHMS,
YMEHHS ¥ CHOCOObI NeHCTBU, cienuduueckue Uisi TPeIMETHON 00JacTH «XHUMUS», BUABI JAESITEIbHOCTH
M0 TIONYYEHUIO HOBOTO 3HAHWsS, €r0 HMHTEpIpeTalu, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3ITUYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

K xonmy oOyueHnust B 8 kJjacce mpeIMeTHBIC pe3yibTaThl Ha 0a30BOM YPOBHE JIODKHBI OTPaKaTh
c(OpMUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

® PACKpBIBATh CMBICII OCHOBHBIX XUMHUYECKUX TOHSATHUN: aTOM, MOJIEKYyJa, XUMUYECKUU DJIEMEHT,

MPOCTOE BEMHIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTENIbHAsA aTOMHAsi U MOJIEKYJIsIpHasi Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAsl Macca,
MaccoBasi JIOJisi XMMHYECKOTO JJIEMEHTa B COCIUHEHHH, MOJSPHBIA O0BEM, OKCHI, KHUCIOTa,
OCHOBaHHUE, COJIb, BJEKTPOOTPHUIATENBHOCTb, CTENEHb OKHUCICHHS, XHMHYECKas peaklus,
KJaccupUKalusg peakiuil: peaklMd COEeIWHEHHUs, PEaKIHH Ppa30oKEHUs, peaklud 3aMelieHHUs,
peakiuu 0OMeHa, PK30- U SHAOTEPMHUECKUE PEAKIUH, TETUIOBOU 3(PEeKT peakiuu, siapo aroma,
ANEKTPOHHBINA CIION aroma, aTOMHas opOUTanb, paAnyC aromMa, XMMUYEecKas CBS3b, MOJSpPHAs U



HENoJIsIpHasi KOBAJEHTHAs CBs3b, MOHHASA CBA3b, MOH, KaTHOH, aHWOH, PACTBOP, MACCOBas OIS
BelecTBa (MPOICHTHAs KOHIIEHTPAIlUs1) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHMX MOHATHH U NPUMEHSTh 3TH MOHATUS IIPU
OINMCAaHUU BELIECTB U UX MPEBPALLECHUM;

UCIOJIb30BAaTh XHWMHUYECKYI0 CHUMBOJIMKY [Uld COCTaBi€HHUsA (OpMyJ BELIECTB U ypaBHEHUH
XMMHYECKUX PEAKIIUI;

OIpeNeNIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEJUHEHUSAX, CTENEHb OKHUCIECHHUS
9JIEMEHTOB B OWHApPHBIX COCAMHEHUSX, MPHUHAIICKHOCTh BEUIECTB K OINpPENEIEHHOMY KiIaccy
coeMHeHu 1Mo opMynam, BUJ XUMHUECKOW CBS3M (KOBAJCHTHAS M MOHHAS) B HEOPraHHMYECKUX
COEIMHEHUSIX;

packpsiBaTh cMmbicha [lepuonnueckoro 3akona /. M. MeHneneeBa: 1€MOHCTPUPOBATh TOHUMAHHUE
NEPUOJNYECKON 3aBUCHUMOCTH CBOWCTB XHMHYECKHUX JJIEMEHTOB OT UX IIOJOXKEHHUsS B
[leproguueckoil cucreme, 3aKOHOB COXPaHEHMsI MacChl BEIIECTB, [TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOIaJipo;

ONMCBHIBATh M XapaKTepH30BaTh TaOnu4Hyro (opmy Ilepromandeckoil cHUCTEMBl XUMHYECKHX
AJIEMEHTOB: pa3iMuaTh NOHATUS «TJaBHas noarpynna (A-rpymnmna)» u «nobounas noarpynna (b-
IpyIIa)», Majible U OOJbILINE NEPUOJIbl, COOTHOCUTh 0003HAUYEHUs, KOTOPbIE UMEIOTCS B TaOJIHIIe
«Ilepuoanyeckass cucremMa xumuueckux oaviemMeHToB J[. W. MenzaeneeBa» ¢ 4YHUCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHMSI aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB U 3apsal sapa, oOuiee
YKCJIO 3JIEKTPOHOB U PACHPE/EIIEHNE UX 10 3JIEKTPOHHBIM CII0SIM);

KJIACCU(UIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPIaHUYECKUE BEILLECTBA, XUMHYECKHE DPEAKIINU
(Mo 4McCTy M COCTaBY YYacTBYIOIUX B pEaKLMU BEIIECTB, IO TEIUIOBOMY 3P (DEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOILIME XMMHUYECKHME CBOMCTBA BEIIECTB pPa3jIMUYHbIX KJIACCOB,
MOATBEP:K/1asi ONMMCAHNE PUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKLuii;

MIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Ka4ECTBEHHOI'O COCTaBa, BO3MOKHOCTH
IIPOTEKAHNS XMMUYECKUX MPEBPAILECHNUN B Pa3JINYHBIX YCIOBUSX;

BBIUYHCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYIO U MOJSPHYIO MacChl BEILECTB, MACCOBYIO [OJIO
XMMHUYECKOr0 3JIeMEHTa MO (OopMyle COECIUHEHHs, MAacCOBYIO JOJIO BeElIecTBa B PacTBOpE,
MIPOBOAUTH PAcU€ThI [0 YPaBHEHHIO XUMUYECKOM peaKkuy;

IIPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHHTE3, CPAaBHEHHUE,
00001IeHNEe, CUCTEMAaTH3AIINIO, KJIacCU(PUKAIIUIO, BBISIBICHUE MPUINHHO-CIICICTBEHHBIX CBSI3EH —
JUIS U3y4eHUS CBOMCTB BEUIECTB M XHUMHUYECKHX pEaKIUil, €CTeCTBEHHO-HAy4YHbIE METOJIbI
MO3HaHUs — HAOJI0IeHUE, U3MEPEHNE, MOJICIUPOBAHUE, IKCIIEPUMEHT (peallbHbI U MBICIICHHBIN);
ClIeIoBaTh MpaBUiIaM IOJIb30BaHHUS XUMUYECKOW MOCYAON M J1abOpaTOPHBIM OOOPYJIOBAHHMEM, a
TaKXKe MpaBHjiaM OOpaIleHusl C BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIHMSIMU IO BBITOJHEHUIO
1ab0paTOPHBIX XMMHUYECKHX OMNBITOB MO TOJYYEHHIO M COOMpPaHHI0 Tra3000pa3sHBbIX BEIIECTB
(Bomopoza u KHCIOpOJA), MPUTOTOBJICHHIO PACTBOPOB C ONPENCIEHHON MaccoBOW JoJei
pacTBOPEHHOIO  BEILIECTBA, IJIAHUPOBAaTh M IPOBOJUTh XHMHUYECKHE DSKCIEPUMEHTHI 11O
pacro3HaBaHMIO pacTBOPOB IIEJIOYEH M KHUCJIOT C IIOMOLIBIO HMHAMKATOpPOB  (JIAKMYC,
benondranert, METUIOPAHXK U IPYTHE).

K xonmy oOydenus B 9 kJjacce mpeaMeTHbIE pe3ynbTaThl HA 0a30BOM ypPOBHE JOJDKHBI OTpPakaTh
c(OPMHUPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSTHUNA: XUMUYECKHI AJIEMEHT, aTOM, MOJIEKYyJa,
WOH, KaTUOH, AaHHWOH, IMPOCTOE  BEIIECTBO,  CIOXHOE  BEUIECTBO,  BAJICHTHOCTb,
3JEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHUCICHUS, XHMHUYECKas peaklus, XUMUYECKas CBs3b,
TEII0BOM 3 eKT peakuu, MOjb, MOJSIPHBIM 00BbEM, pacTBOp, JIEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAs] JIUCCOLMALINSA, pEaKIHMH HOHHOro OOMEeHa, KaTaju3arop, XHMHUYECKOe



paBHOBecHe, 0OOpaTUMbIe U HEOOpAaTUMBbIE PEaKIui, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHUCJIUTEIb, BOCCTAHOBHUTENIb, OKHCJICHHE M BOCCTAHOBJIEHHE, AaJUIOTPOMNUs, aM(OTEPHOCTD,
XUMHUYECKas CBsI3b (KOBAJICHTHAsI, HIOHHASA, METAJUIMUECKas ), KpUCTAIIINYECKast peiéTka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XMMUYECKON PEAKLUHU, IIPEACIIbHO nonyctumas KoHueHrpauus [IJIK
BEIIECTBA;

WJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUI U MPUMEHATH 3THU MOHATHS IpU
OIMCAaHUU BEUIECTB U UX MPEBPAILCHUM;

UCIIOJIb30BaTh XMUMHMUYECKYI0 CHUMBOJIUKY JUIS COCTaBJIeHHS (OpMYNT BeEIIeCTB U ypaBHEHUN
XUMHUYECKHUX PEaKIIHii;

ONpEAENATh BAJIEHTHOCTh M CTENEHb OKHUCICHUS XHWMUYECKUX OJIIEMEHTOB B COCIMHEHHSIX
Pa3IMYHOIO COCTaBa, MPHUHAJJICKHOCTh BEIIECTB K OMpPENeIEHHOMY KIIacCy COCAMHEHHH I10
dbopmynaM, BUJ XUMHUYECKOW CBSI3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKas)) B HEOPraHMYECKUX
COCMHEHUSX, 3aps/l MOHA 10 XHMHYECKOW (opmyne, xapakTep cpeasl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COSAMHEHUM, THI KPUCTATTNYECKON PEIIETKY KOHKPETHOT'O BEIIECTBA,
packpsiBaTh cMbIch [lepuoanueckoro 3akoHa JI. M. MeHneneeBa M AEMOHCTPUPOBATH €ro
MOHUMAaHKUE: ONHUCHIBATh W XapakTepu3oBaTh TaOnmuuHyl ¢opmy Ilepuonnyeckoil cucteMsl
XUMHAYECKHX JJIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHas noarpynmna (A-rpynma)» u «moOodHas
noarpynna (b-rpynmna)», manele u OonbllIM€ MEPUOJbl, COOTHOCUTH OOO3HAUYEHMS, KOTOpPbIE
UMEIOTCS B NEPUOAMYECKON Talnuile, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsij sApa, O0IIee YUCIIO AIEKTPOHOB U paclpeeieHue Ux 1o
ANEKTPOHHBIM CJIO0SIM), OOBSICHITH O0IIKME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB U UX
COEMHEHMH B Mpejesax MajiblX EPUOJIOB U IIaBHBIX MOATPYII C YYETOM CTPOEHMS UX aTOMOB;
KJ1acCcU(UIUPOBaTh XUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKHE BEIIEeCTBA, XMMUYECKHE pPEeaKIUH
(Mo yMCIly ¥ COCTaBY y4acTBYIOIIMX B pEaKlMU BEUIECTB, 110 TEIUIOBOMY (P deKTy, M0 N3MEHEHUIO
CTETICHEN OKUCIICHHUS XUMHUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME U CHENU(PUISCKHE XUMUYECKHE CBOMCTBA MPOCTHIX M
CJIO’KHBIX BEIECTB, MOATBEP)KIasi OMMCAHUE MPUMEPAMU MOJEKYISPHBIX U MOHHBIX ypaBHEHUMH
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

COCTaBJIATh YPaBHEHUS DJIEKTPOJUTUYECKON JUCCOLMALMHN KUCIIOT, IEI0YeH U COJIEH, TIOJIHBIE U
COKpaIlléHHbIE YpaBHEHMsI PeakLUi HOHHOTO OOMEHa, YpPaBHEHUS PEaKIMH, MOATBEP>KAAIOLINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3INUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN MOCPEACTBOM COCTaBICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKlnil;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAIIECHUN B PA3INYHBIX YCIOBHUSX;

BBIUHCIISATh OTHOCHUTENIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacchl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa 1o (opMmysie COeAMHEHMs, MacCOBYIO JIOJII0 BeEIleCTBa B pacTBOpE,
IIPOBOAMTH PAcU€ThI [0 YPABHEHHUIO XUMUYECKON PEAKIUY;

co0roaTh MpaBUiia MOJB30BaHUSA XUMHUYECKOW MOCyNoM U j1abopaTopHbIM 00OpyAOBaHUEM, a
TaKXKe MpaBuja oOpalleHHs] ¢ BEIIeCTBAMH B COOTBETCTBUU C WHCTPYKLMSMHU IO BBITOJHEHHIO
1ab0paTOPHBIX XMMHUYECKHX OMNBITOB MO TOJYYEHHIO M COOMpaHHI0 Tra3000pa3HBbIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

MPOBOAWTh  pEaKLWH, TMOATBEP)KIAIONINEe KAueCTBEHHBIM COCTaB  PA3IMYHBIX  BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpHUI-, OpOMHUI-, MOIUI-, KapOoHat-, docdar-, CHIHKaT-,
cynb(ar-, TMAPOKCUI-MOHBI, KATHOHBI AMMOHHS U MOHBI H3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJHBIX paCTBOpPaxX HEOPraHUUECKUX BEIIECTB;

IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3, CPAaBHEHUE,
0000111eHHe, CHCTEeMAaTU3alUI0, BBIBICHUE MPUYMHHO-CICACTBEHHBIX CBA3CH — Ui W3Yy4eHUS



CBOWMCTB BEIIECTB W XUMHYECKHUX PEaAKIUH,

CCTCCTBCHHO-HAYYHBIC MCTOIBI

IIO3HAHUA —

Ha0II0IcHNE, U3MEpPEHNEe, MOICTTUPOBAHUE, SKCIIEPUMEHT (peaTbHbIN U MBICIICHHBIN ).
TEMATUYECKOE INTAHUPOBAHUE

8 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue
(uudpossbie)
n/ pa3jiejioB U TeEM Bcer KonrtpoJibHbl IIpakTnyeckn
o0pa3oBaTte/ibHbIE
n NMporpamMmbl 0 e padoThl e padoThI
pecypchl
Pasznea 1.1lepBoHayajibHble XUMHYECKHE MIOHSITHS
XuMusi — BakHast
00J1acTh
bubnuoreka [{OK
€CTECTBO3HAHUSA U
1.1 . 5 2 https://m.edsoo.ru/7f41837
MPaKTUYECKOU c
JIeATeIIbHOCTH -
YyeJoBeKa
BemectBa u bu6nmorexa LIOK
1.2 XUMHYECKHE 15 1 https://m.edsoo.ru/7f41837
peaKIuu C
Wroro mo pazneny 20

Pa3nes 2.BakHeiimme npeacTaBuTe M HEOPraHMIECKHUX BeIeCTB

Bozayx. Kucnopon. bubmuorexa [IOK

2.1 [TousTHe 00 6 https://m.edsoo.ru/7f41837
OKCHJIaX c
Bonopon.Ilonstue bubmoreia LIOK

2.2 8 1 https://m.edsoo.ru/7f41837
0 KHCJIOTaxX U COJIAX c
Bopna. PactBopsl. bubnmorexa LIOK

2.3 [Tonsitre 06 5 1 1 https://m.edsoo.ru/7f41837
OCHOBaHUSX c
OCHOBHBIE KJIACCHI bubnuotexa [JOK

2.4 HEOpraHMYEeCKUX 11 1 1 https://m.edsoo.ru/7f41837
COE€IUHEHMI C

Wroro no paznery 30

Paznen 3.I1epuoanuecknii 3axkoH u Ilepuognueckas cucrema xumuieckux dJjiementon . U.
MenpeneeBa. CTpoeHue aToM0B. XUMUYecKas ¢BA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
3.1 cHcTeMa
XUMHUYECKHX
snemenTos /I. W.

Menneneena.

but6mmoreka [IOK
https://m.edsoo.ru/7f41837
c



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

Crpoenue aToma

XUMHYECKas CBA3L.

OKHCIUTEIBHO- bubamorexa LIOK
3.2 8 1 https://m.edsoo.ru/7f41837
BOCCTAHOBUTEIbHBI
€ peakuu £
bu6nmoreka [IOK
Hroro 1o pasueny 15 https://m.edsoo.ru/7f41837
C
bubnunorexa LIOK
Pe3epBHOe Bpemst 3 https://m.edsoo.ru/7f41837
C
OBIIEE KOJIMYECTBO
YACOBIIO 68 4 5
I[TPOI'PAMME
9 KJIACC
N HanMeHoBame KoumnuecTBo yacos DJIeKTPOHHbIE
(uudpossbie)
n/ pa3jejioB U TeM Bcer KonrtpoJbHbl IIpakTnyeckn
o0pa3oBaTejibHbIE
I NporpamMmsbl 0 e padoThbl e padoThl
pecypchl
Pa3nes 1.BemecTBo U XuMH4YecKne peakiun
Hostopetire i . bubmuorexa [JOK
1.1 yrayOuIeHHE SHAHMIL 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IeJioB 5
Kypca 8 Kkiacca -
OcroBHEIe bubmuorexa [JOK
1.2 SHROHOMEPHOUTH 4 https://m.edsoo.ru/7f41a63
XUMUYECKHX 5
peakuun -
DIIEKTPOIUTHYECKA
s1 TACCOLMAIIHSL. bubmuorexa [JOK
13 XuMHuecKue 8 1 1 https://m.edsoo.ru/7f41a63
peakiuu B 6
pacTBopax
Hroro no pazngeny 17
Pasnen 2.HemeTaunibl U MX COeIMHEHUS
OGmas
XapaKTEePUCTHKA bubnmuorexa [JOK
2.1 XUMHYECKHX 4 1 https://m.edsoo.ru/7f41a63
sneMeHTOB VIIA- 6
rpymnmsl. ['agoreHst
OOmas bu6mmoreka [IOK
2.2 XapaKTEePUCTHKA 6 https://m.edsoo.ru/7f41a63
XHUMHUYECKHX 6



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

sanemeHToB VIA-
rpymisbl. Cepa u eé
COCAUHCHUA

Ob6mas
XapaKTepUCTUKA
XUMHYECKHUX

2.3 251eMeHTOB VA- 7 1
rpynmsl. A30T,
docdop u ux
COEIMHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f41a63
6

OOmas
XapaKTePUCTUKA
XUMHYECKHUX

2.4 a5eMeHTOoB IVA- 8 1 2
rpynnsl. Yriaepoa u
KpPEMHUN U UX
COeIMHEHHS

Wroro mo pazneny 25

Pa3zgen 3.MeTa/iIbI M BX COCTHUHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a63
6

OO0mue cBoiicTBa bubmmoreia LIOK

3.1 B 4 https://m.edsoo.ru/7f41a63
METaJI0B

6

Baxwueiine bu6mmoreka [JOK

3.2 METaJIIBI U UX 16 1 2 https://m.edsoo.ru/7f41a63
COEHEHUS 6

Hroro no pasneny 20

Pasznen 4. Xumus u okpyxaomas cpeaa

BemtecrBa u bu6mmorexa [IOK
4.1 MaTepHasbl B 3 https://m.edsoo.ru/7f41a63
KHU3HHU YCIOBCKaA @
Hroro mo pasneny 3
bu6mmorexa [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO
YACOB I10 68 4 7
[TPOT'PAMME

INOYPOYHOE IIJTAHUPOBAHUE
8 KJIACC

Ne  Tema ypoka KosnuecTBo yacos

n/ Bce  Kourpoan IMpakruyec

JJIeKTPOHHbIE

HU3Yy4eH uudgposbie



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

1 ro HbIe KHe padoTbl | us o0pa3oBaTe/ibHbIE
padoThbI pecypcbl
[Ipenmer xumumu.
PortE XIMIH B bubmuoreka [JOK
1 1 https://m.edsoo.ru/ffOd
YKU3HH YEJIOBEKA. 210¢
Tena u BemecTna
IlonstHe o meTomax bubmmorexa LIOK
2 1 https://m.edsoo.ru/ffOd
MO3HAHUS B XUMHU 2276
[IpakTnueckas
pabota Ne 1
«IIpaBwiia paboTHI B bubnnoreka [JOK
3 nabopaTopun U 1 https://m.edsoo.ru/ff0d
npué€Mbl 00paIeHusI 23dc
¢ JJabopaTopHBIM
000pyIOBaHUEM
YucTeie BElllECTBA U bu6mmoreka [JOK
4 cmecu. CriocoObl 1 https://m.edsoo.ru/ffod
paszeneHusi cMecen 26ca
IIpaxTrueckas
pabora No 2 . bubnuoreka [IOK
5 «Pasenerie cmeceit 1 15.09 https://m.edsoo.ru/ffOd
(Ha mpumepe 28c8
OUYHUCTKHU
MTOBapEHHOM COJIH)»
bu6mmoreka [JOK
6 ATOMBI M MOJIEKYJTBI 1 https://m.edsoo.ru/ffOd
2a6c¢
XuMuveckue
3J€MEHTHI. 3HAKU bubnmoreka [JOK
7 (cUMBOJIBI) 1 https://m.edsoo.ru/ff0d
XUMHYECKUX 2be8
AJIEMEHTOB
[IpocTble u cinoXkHBIE Bu6miorexa LIOK
8 selecTRa 1 https://m.edsoo.ru/ff0d
2a6c
ATOMHO- bubnnoreka [JOK
9 MOJICKYJISIPHOE 1 https://m.edsoo.ru/ff0d
yUCHHE 2d50
3aKOH MOCTOSIHCTBA
COCTaBa BEIICCTB. bu6mmoreka [IOK
10 Xumuueckas 1 https://m.edsoo.ru/ffOd
dhopmyna. 2eae

BanenTtHOCTH aTOMOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

XUMHUYCCKUX
9JICMCHTOB

OtHOCHUTENbHAA
aToMHas Macca.

bu6mmoreka [IOK

11 https://m.edsoo.ru/ffOd
OTtHOocHUTENbHAS
323c
MOJIEKYJISIpHAsl Macca
M
xnz;cljz:jioﬂr(c))m bu6mmoreka [IOK
12 https://m.edsoo.ru/ffOd
3JIEMEHTA B
350c
COEIMHEHNH =
Komunuectro bu6mmoreka [IOK
13 BeecTsa. Mouib. https://m.edsoo.ru/ffOd
MousipHast Mmacca 5230
dusunueckue u
XUMUYECKHUE bubmuorexa [JOK
14 SIBJICHUSL. https://m.edsoo.ru/ffOd
XumMuueckas 37fa
peakmus
[Ipu3naku u ycnosus Bu6morexa LIOK
IPOTEKAHUS
15 p https://m.edsoo.ru/ffOd
XUMHAYECKAX
. 3al6
peakuui
3
211::21{ coexp :feHHﬂ bubnnoreka [JOK
MAaccChl B TB.
16 S EIH https://m.edsoo.ru/ffOd
cerme 3b88
ypaBHEHUs
Brruncinenus
romeersa, vacen BuGnorexa LIOK
17 ZH . https://m.edsoo.ru/ff0d
YpagHe 5708
XUMHAYECKAX
peakuui
Knaccudukamms
X:;:(HT;KHX bubmuoreka [JOK
18 1(3 HHH i 10.11 https://m.edsoo.ru/ff0d
COCAMHCHI, 334
pa3noxKeHus,
3aMeleHus, o0OMeHa)
M. B. JlIomoHOCOB —
Z%HEI’(IH(; N bubnmoreka [JOK
HIIUKJIOTIEIUACT.
19 0 GLL 5 eHHIe[ " https://m.edsoo.ru/ffOd
o 40c4
CHCTEMATH3ALIS
3HaHUHU
20 KonrponsHas pabora bubnuoreka [IOK



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

Nel mo Teme
«BemecTBa n
XUMHYECKHE
peaKumny

https://m.edsoo.ru/ffOd
4290

Bo3nyx — cMmech
ra3zoB. CocraB
Bo3zayxa. Kucnopon

bubmuorexa [JOK

21 https://m.edsoo.ru/ffOd
— JJIEMEHT U 448¢
MIPOCTOE BELIECTBO.
O3zo0H
dusnyeckue u
XUMHUYCCKHE
CBOMCTBA KHCIIOPOJIa bubnuorexa [JOK
22 (peakiuu https://m.edsoo.ru/ff0d
OKHCJIEHMS, 4614
ropenue). [lonsarue
00 okcugax
Crnioco0bl nostyueHus
Kngnopoz[a B bu6mmoreka [JOK
23 sabopatopui i https://m.edsoo.ru/ff0d
MPOMBIIIIJIEHHOCTH. 4972
IIpumeHeHue
KHCIIOpo/ia
TemnnoBoii a3 ekt
XUMHYECKOU
peaKuuu, MOHITHE O bubnnoreka [JOK
24 TEPMOXHUMUYECKOM https://m.edsoo.ru/ffOd
ypaBHEHUH, IK30- U 4790
IHAOTEPMHUYECKUX
peaKnusx
Tornugo (HedTh,
g‘r’gﬂ";g{j:m Bu6mmorexa LIOK
25 BO3IYXa, CHOCOGH https://m.edsoo.ru/ffOd
’ 4cda
ero
MIPEIOTBPALICHUS
IIpaxTrueckas
pabota Ne 3 o Teme
«ITonmydenue u bubmuorexa [JOK
26 coOupaHue https://m.edsoo.ru/ff0d
KHCJIOPO/Ia, 4ae2
M3y4YEHUE ero
CBOWCTB»
97 Bomopon — anement bu6mmoreka [IOK

" IIPpOCTOC BEIIECCTBO.

https://m.edsoo.ru/ffOd



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

Haxoxnenue B
MpUpOAE

4ddo

dusunueckue u

XUMHUYECKHUE bu6mmoreka [IOK
28 CBOICTBa BOAOPOJIA. https://m.edsoo.ru/ff0d
[Tpumenenue 4dd0
BOJIOpOa
[TonsTHE O KHCTOTAX bubmmorexa LIOK
29 https://m.edsoo.ru/ff0d
U COJISIX 50d2
CriocoObI moTydeHust bubmuorexa [JOK
30 BOJIOpOJIa B https://m.edsoo.ru/ff0d
nabopaTopun 4ddo
[IpakTnueckas
pabota Ne 4 o Teme BuGnorexa LIOK
31 «lonyrerine i https://m.edsoo.ru/ff0d
cobupanue 4f42
BOJIOPOJIa, U3yYCHHE
€ro CBOMCTBY»
Momnsipablii 00bEM bubnnoreka [JOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff0d
ABoraapo 542e
Brrancnenus
00BEMa, KOJIMYECTBa
BENIECTBA rasa 1o bubmuorexa [JOK
33 €ro U3BECTHOMY https://m.edsoo.ru/ffOd
KOJIMYECTBY 55a0
BEIIECTBA WJIH
00BEMY
Brruucnenus
00BEMOB ra30B MO BuGmiorexa LIOK
34 YPABHCHHIO pearitin https://m.edsoo.ru/ff0d
Ha Of:HOBe 3aKOHa 5708
00BEMHBIX
OTHOIIICHUI Ta30B
dusnveckue u bubmuorexa [JOK
35 XUMUYECKHE https://m.edsoo.ru/ff0d
CBOWCTBA BOJIbI 587a
CocTaB OCHOBaHMI. bu6mmoreka [JOK
36 [MonsiTre 06 https://m.edsoo.ru/ff0d
WHAKATOpaXxX 59e2
Bonta xax bu6mmoreka [IOK
37 paTBOpHIEIID. https://m.edsoo.ru/ffOd

Hacpimennsie u
HCHACBIIIICHHBIC

5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

pactBopbl. MaccoBas
J0JI1 BEICCTBA B
pacTtBope

[IpakTnueckas
pabota Ne 5 o Teme
«IIpuroroBieHue
pacTBOpOB ¢

bubmuorexa [JOK

38 onpesenéHHoii https://m.edsoo.ru/ffOd
y v Seba
MaccoBOH J0Jei
pacTBOPEHHOTO
BELIECTBA»
Kontponbnas padota Butorexa LOK
39 Ne2 no reme https://m.edsoo.ru/ff0d
«Kwucnopoa.
6342
Bogopon. Boga»
OKcubl: COCTaB, bubnuorexa [JOK
40 KJaccuduKanusi, https://m.edsoo.ru/ff0d
HOMCHKJIATypa 664e
[Tonyuenue u
XUMHUYCCKHE
CBOICTBa bubnuoteka [JOK
41 KHCJIOTHBIX, https://m.edsoo.ru/ff0d
OCHOBHEIX U 664e
aM(OTEepHBIX
OKCHJIOB
OcHOBaHUS: COCTaB, bubnuotexa [JOK
42 KJIaccuduKanus, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa 67ca
[Tonyuyenue n bubnnorexka [JOK
43 XUMHYECKHE https://m.edsoo.ru/ff0d
CBOICTBa OCHOBaHUH 67ca
Kucnotsi: cocras, bubmuorexa [JOK
44 KIaccupuKanus, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa fee2
[Tonyuyenue u bubnuoreka [IOK
45 XUMHUYECKHE https://m.edsoo.ru/ff0d
CBOMCTBA KHCIIOT fee2
Comnu (cpemnnue):
HOMEHKJIaTypa, bubnmuotexa [JOK
46 CIOCOOBI OJTYYCHUS, https://m.edsoo.ru/00a
XUMUYECKHE ad9474
CBONCTBA
[TpakTrueckas bubnmuorexa [JOK
47 pabota Ne 6. https://m.edsoo.ru/00a

Pemenue

d9b7c



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

AKCIIEPUMEHTAIIbHBIX
3aJ1a4 I10 TeMe
«OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COCTUHEHUN)

T'eneTnueckas cBsI3b
MEXKy KJIaccaMu

bubmuorexa [JOK

48 A https://m.edsoo.ru/00a
y d9a50
COCAMHCHHI
O60061eHue u bubnmoreka [JOK
49 crcTeMaTH3aIus https://m.edsoo.ru/00a
3HAHUH d9cb2
KontponbHas padora
Ne3 o Teme bubmuorexa [JOK
50 "OCHOBHBIE KJIaCCHI https://m.edsoo.ru/00a
HEOPTraHUYECKUX d9ela
coeauHeHUI"
[TepBbie OMBITKH
Kacenpuianun bubmuoreka [JOK
51 XHMITACCIX https://m.edsoo.ru/00a
aJieMeHTORB. [loHsTHE
doffa
0 Ipymmax CXOIHBIX
3JIEMCHTOB
[Tepuonnueckuii
3aKOH U
[Tepuoanueckas bubnuotexa [JOK
52 cucreMa https://m.edsoo.ru/00a
XUMHYECKUX da52c
anemeHToB /1. 1.
MeHaeneeBa
I LTS — bu6mmorexa [IOK
53 HOHFPYHH’H ’ https://m.edsoo.ru/00a
da52c
CrtpoeHue aTOMOB. bubmuorexa [JOK
54 CocraB aTOMHBIX https://m.edsoo.ru/00a
sinep. MzoTomsr da342
Crpoenue
ANEKTPOHHBIX
000JI09eK aTOMOB bu6mmoreka [IOK
55 JIIEMEHTOB https://m.edsoo.ru/00a
[epuoanueckoit da6bc
cuctemsl /1. H.
MenneneeBa
56 XapakTepucTrka bubnmuorexa [JOK
XHUMHAYECKOTO https://m.edsoo.ru/00a



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

3J€MEHTA 10 €To
MOJIOKEHHUIO B
[Tepuonnueckoi
cucteme /1. W.
Meunneneena

da824

3HavyeHue
[Tepuoanueckoro
3aKOHA JUJIs Pa3BUTHSL

bubmuoreka [JOK

57 HAYKH U MPAKTHKH. https://m.edsoo.ru/00a
. U. MenneneeB — da96e
Y4EHBIN, IeJaror U
IrpaKJIaHUH
HMonnast xuMmuieckas Bubnuorexa LIOK
58 https://m.edsoo.ru/00a
CBSI3b daab8
KoBanenTtHas bu6mmoreka [IOK
59 HoJIsIpHAst https://m.edsoo.ru/00a
XUMHYECKasl CBS3b dac34
KoBanenTHas bubmuorexa [JOK
60 HETIOJISIPHAs https://m.edsoo.ru/00a
XHMHYECKas CBS3b daab8
CreneHb OKUCIIEHUS
DNeKTpooTpULIaTEh bubnmnoreka [JOK
61 HOCTh aTOMOB https://m.edsoo.ru/00a
XUMHYECKUX daab9
3JIEMEHTOB
OkucauTenbHO- bubmuorexa [JOK
62 BOCCTaHOBUTEJIbHBIC https://m.edso00.ru/00a
peaknuu dae28
S bubnmoreka [JOK
63 https://m.edsoo.ru/00a
BOCCTaHOBUTEIH db076
KonTponbHas padota
Nod 110 Teme bu6mmorexa [IOK
64 https://m.edsoo.ru/00a
«CTpoeHue aroma.
db076
XUMHUYECKast CBSI3b)
g?jg;i‘:ﬁeyﬁ‘m' Bu6miorexa [OK
65 CHCTeMATHAAS https://m.edsoo.ru/00a
y db486
3HaHUI
(P;egsgz;’{lﬁeyi%' bubnuoreka [IOK
66 cHCTeMATHAAMS https://m.edsoo.ru/00a
y db33c
3HaHUI
67 PesepBHBIit ypok. bubnmuorexa [JOK



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

O06006111eHE U
cucreMatrmni3anusia
3HAHUH

https://m.edso0.ru/00a
d9ch2

Pe3epBHbIil ypok.
O6o06menne u

bubmuoreka [JOK

68 B — 1 https://m.edsoo.ru/ff0d
y 61c6
3HAHUU
OBUIEE KOJIMYECTBO
YACOB I10 68 4 4
I[TPO'PAMME
9 KJIACC
N KosmuecTBo yacos Tata DJIeKTPOHHbIE
mudposbIe
n/  Tema ypoka Bcer Kounrpoabn  IIpakTtuuyec U3y'eH 6
n 0 ble padoThI KHe padoThl us ODPAIOBATEILHRIC
pecypchl
[Tepuoanueckuit
3aKOH.
[Tepuonuueckas bu6nmorexa LIOK
1 cucrema 1 https://m.edsoo.ru/00ad
XUMHYECKUX b59e
anemeHToB J[. U.
Menneneena
3aKOHOMEPHOCTH
B H3MECHEHUHU
CBOMCTB bubmuorexa [JOK
2 XHUMHUYECKHX 1 https://m.edsoo.ru/00ad
DIIEMEHTOB b6b6
IIEPBBIX TPEX
MEepPUOJIOB
Knaccnduranms but6mmorekxa [IOK
3 Eggﬁf:g;gzzzgi 1 https://m.edsoo.ru/00ad
b7e2
BEILIECTB
Bunaer
XUMHYECKOMN but6mmoreka [IOK
4 CBSI3H U THIIBI 1 https://m.edsoo.ru/00ad
KPUCTAJUTMYECKUX bac6
pemeToK
KonTponbnas
paborta Nel mo
5 TemMe 1 1
«IToBTOpEHUE N
yriyonenue
3HaHUW OCHOBHBIX



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

paznenoB Kypca 8
KJ1acca

Knaccudukanms
XUMHYECKHUX bu6nmoreka [IOK
6 peakIuii o https://m.edsoo.ru/00ad
pa3TUYIHBIM bcb0
MpU3HAKaM
Ilonstue o
CKOPOCTH
NHUMITICCIOH bubnunorexa LIOK
7 pearduti. https://m.edsoo.ru/00ad
IlonsTue o
be9a
TOMOI'CHHBIX U
TeTEPOrCHHBIX
peakmusax
IlonsTue o
XHMHYECKOM
PaBHOBECHUH.
DakTOpHI,
BIIUSIOLIME HA bu6nmorexa LIOK
8 CKOPOCTB https://m.edso0.ru/00ad
XUMHYECKOU c28c
peaKkiuu u
MOJIOKEHUE
XAMHYECKOTO
paBHOBECHs
OKHCIUTEIBHO- bubnmorexa LIOK
9 BOCCTaHOBUTEJIHH https://m.edsoo.ru/00ad
bIC PCAKITUU cade
Teopus
3J:I’CKTpOJ'II/ITI/I‘{eCK Bumorexa 1IOK
10 G https://m.edsoo.ru/00ad
CuibHbIE U
cd68
cnabbIe
AIIEKTPOJIUTHI
Honnsie bubnunorexa LIOK
11 ypaBHEHHUS https://m.edsoo.ru/00ad
peaknui d448
XHUMHUYECKHE
CBOICTBA KUCIIOT
1 OCHOBaHUH B bubmuorexa [{OK
12 CBETE https://m.edsoo.ru/00ad
peaCTaBICHUI d5d8
00

SJICKTPOJIUTHUYCCK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

OU qucconMann

XUMUYECKUE
CBOICTBA COJICH B
CBETE bu6nmoreka [IOK
13 npeACTaBICHUN https://m.edsoo.ru/00ad
00 adsb2
AIEKTPOJIUTHYECK
Ol Mcconyanuu
Hons e o bu6nmoreka [IOK
14 FupoTI3E Coneii https://m.edsoo.ru/00ad
d9d4
O06006111eH1E U bu6nmorexa LIOK
15 CHCTEMATU3ALIHS https://m.edsoo.ru/00ad
3HaHUU ddi2
[IpakTuueckas
pabora No 1. bubnnorexa [JOK
16 «Perenue https://m.edsoo.ru/00ad
AKCIICPUMEHTAJIbH dbfa
BIX 3a/1a9»
KonTposnbnas
pabota Ne2 o
TemMe
«DJIEKTPOIUTHYE bubmuoteka [IOK
17 CKast https://m.edsoo.ru/00ad
IACCOLAAIMs. decO
XUMUYeCKue
peakiuu B
pacTBopax»
O61mmas
XApAKTEPHOTIIA bu6muoreka [JOK
18 HAJIOTCHOB. https://m.edsoo.ru/00ad
XuMmudeckue
y dfe2
CBOMCTBA Ha
puMepe XJopa
XJI0pOBOAOPO.
ConsHas KUCII0Ta, BuGnmorexa LIOK
19 XHMVquCKHe https://m.edsoo.ru/00ad
CBOMCTBA, e104
MOJIy4YEHUeE,
MPUMEHEHHE
[IpakTnueckas
paborta Ne 2 o bubnuorexa [JOK
20 teme «[lonydyenue https://m.edsoo.ru/00ad

COJISTHOM
KHUCJIOTHI,

£348



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

nu3y4yeHue eé
CBOMCTB»

21

Brrancnenus no
YpaBHEHHUSIM
XUMHYECKHUX
peakuuii, eciu
OJVH U3
pEeareHToB JIaH B
H30BITKE

bubnunorexa LIOK
https://m.edsoo.ru/00ad
£488

22

O6mas
XapaKTEePUCTHKA
yneMeHToB VIA-

IPYIIIBI

bubnunorexa LIOK
https://m.edsoo.ru/00ad
e64a

23

24

25

26

AJITOTPOIIHBIC
Mou(pUKAITIT
CEpHI.
Haxoxnaenne
CephI U €€
COETUHEHUN B
MpUpPOJIE.
XUMHYECKHE
CBOICTBA CEpbI
CepoBopopon,
CTpOEHUE,
¢dusnyeckue u
XAUMUYECKHE
CBOMCTBa

Oxkcubl cepsl.
CepHas KucInoTa,
¢buznyeckue u
XUMHYECKHE
CBOICTBA,
MIPUMCHCHHE

XUMHUYECKHE
peakuuu,
JIeXKaIIue B
OCHOBE
MIPOMBIIIICHHOTO
crocoba
MOJTy4YECHUS
CEpPHOM KHUCIOTBHI.
XHUMHUYECKOE
3arpsi3HEHUE
OKpYy>Karolen
cpelbl

bubnunoreka LIOK
https://m.edsoo.ru/00ad
e64a

bubnmorexa LIOK
https://m.edsoo.ru/00ad
£802

bu6nmorexa LIOK
https://m.edsoo.ru/00ad
ea28

but6mmoreka [IOK
https://m.edsoo.ru/00ad
ec8a



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

COCANHCHHUAMU
cepsl

Brramcnenue
MAacCOBOH J0JIU

bu6nmoreka [IOK

27 https://m.edsoo.ru/00ad
BBIXOJ1a IIPOJYKTa ec8a
peakuuu -
O61mmas
XapaKTEPUCTHKA
3JIeMEHTOB VA-
rpynmnsl. A30T, Bu6muoteka [JOK
28 pacnpocTpaHeHue https://m.edsoo.ru/00ad
B IIPUPO/IE, eeab
buznveckne u
XUMHYECKHE
CBOICTBa
AmMMmak, ero
(usmieckue 1 bubnunorexka LIOK
29 ::fﬁtizzme https://m.edsoo.ru/00ad
’ foo4
MOJIy4YeHUE U
MIPUMEHEHHE
[IpakTnueckas
pa60TaHN9 3 o bubnuoreka [{OK
30 Z;BLZZK:HY%HHG https://m.edsoo.ru/00ad
i f180
M3y4YEHUE €ro
CBOMCTB»
A"?.OTHaSI KUCJIOTA, Bubmiorexa [IOK
31 ZEZZZ:;:M " https://m.edsoo.ru/00ad
y 306
CBOMCTBA
Hcnons3oBanue
HUTPATOB U COJIEH
aMMOHHMS B
Ka4yeCcTBe
1;4;1[4(1){665 :IJ{I;;.HX bubmuoreka [{OK
32 https://m.edsoo.ru/00ad
XuMHYECKOe
518
3arpsi3sHECHUE
OKpYy>Karoleu
Cpenbl
COCINHCHUIMU
azora
33 dochop. Okcnn bubnuorexa [JOK

dbocdopa (V) u

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



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

dbochopHas
KHCIIOTA,
¢usnyeckue u
XUMHYECKHE
CBOICTBA,
MOJIy4YeHue

f68a

34

35

Hcnonb3oBanue
docdaros B
KauecTBe
MUHEPATbHBIX
ya0OpeHUi.
3arpsi3HeHue
MIPUPOIHOMN
Cpelbl
docharamu
Yraepon,
pacrnpocTpaHeHHE
B IIPUpPOJIE,
buznveckne u
XUMHUYCCKHE
CBOICTBA

bu6nmoreka [IOK
https://m.edsoo.ru/00ad
fc20

bubnuoreka [{OK
https://m.edsoo.ru/00ad
fd9c

36

37

Oxcunpl
yriiepojia, ux
¢buznueckue u
XAMUYECKHE
CBOICTBA.
OKOJOTHYECKHE
pooIeMBbl,
CBSI3aHHBIC C
OKCHJIOM
yraepona (IV)
YroapHas
KHCJIOTa U e€
conu

bubmmoreka IIOK
https://m.edsoo.ru/00ad
febe

bubnunorexa LIOK
https://m.edsoo.ru/00ae
006¢c

38

[TpakTnueckas
pabota Ne 4 o
teme "[lonyyenue
YIJIEKHUCIIOTO Tasa.
KauectBennas
peakius Ha
KapOoHaT-MOH"

bubnunorexa LIOK
https://m.edsoo.ru/00ae
027e

39

[TepBoHauasibHBIE
MTOHATHUS 00
OpraHU4YeCKHUX
BEILIECTBAX KaK O

bubnunoreka LIOK
https://m.edsoo.ru/00ae
054e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

COCAUHCHUAX
yriaepoza

40

41

Kpemuuii u ero
COCJIMHECHHUS

[IpakTnueckas
pabora Ne 5.
Pewenne
SKCIIEPUMEHTAJIbH
BIX 33/1a4 10 TEME
«Baxneimue
HEMETaJUIbI U UX
COCJIUHECHHU S

bu6nmoreka [IOK
https://m.edsoo.ru/00ae
080a

bu6nmoreka [IOK
https://m.edsoo.ru/00ae
0bf2

42

KonTponbhas
pabota Ne3 o
TeMe
«Baxneimue
HEMETaJUIbI U UX
COCTUHEHUS

bubnunoreka LIOK
https://m.edsoo.ru/00ae
0el8

43

OO6mias
XapaKTepPUCTUKA
XUMHYECKUX
3JIEMEHTOB —
METaJJIOB.
Merannuueckas
CBSI3b U
MeTaJlInyecKas
KpUCTaJUTMYECKast
pemeTKa.
duznueckue
CBOMCTBa
METaJlJIOB

bu6nmorexa LIOK
https://m.edsoo.ru/00ae
103e

44

XUMUYECKUE
CBOMCTBA
METaJUIOB.
DIEeKTPOXUMHUYEC
KUU psl
HaIpsHKEHUN
METAJIJIOB

but6mmoreka [IOK
https://m.edsoo.ru/00ae
1156

45

O061me crioco0bl
MOJTy4YECHUS
METaJIJIOB.
CIuiaBebl.
Breraucnenus 1o
ypaBHEHUSIM

bubnunoreka LIOK
https://m.edsoo.ru/00ae
1156



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

XUMHNYCCKUX
peakuuii, eciu

OJIMH U3
pearcHTOB
COJICPKUT
puMecH
Ilonsarue o bubnunorexa LIOK
46 KOppO3UH https://m.edso0.ru/00ae
METaJLJIOB 1278
bubnunoreka LIOK
47 Mmeiziizm https://m.edsoo.ru/00ae
14b2
Oxcuasl 1 bu6nmorexa LIOK
48 THIPOKCHUIBI https://m.edsoo.ru/00ae
HATPHSI U KaJTUsl 14b2
[lenouHo3emMenbH BuGmorexa LOK
49 | PIOMCTAINT https://m.edsoo.ru/00ae
KaJ'IBI_II/‘I‘I/I u 1508
MarHui
Baxneiimme bubnuoreka [{OK
50 COCIMHEHUS https://m.edsoo.ru/00ae
KaJIbLUS 15e8
JKEcTKOCTh BOJEI
51 U CITIOCOOBI €€
yCTpaHEHUS
[IpakTnueckas
paborta Ne 6 o bubmuorexa [JOK
52 teme "JKécTkocTh https://m.edsoo.ru/00ae
BOJBI M METOIEI 1886
e€ ycTtpaneHus"
but6mmoreka [IOK
53 AfOMHHAT https://m.edsoo.ru/00ae
1ae8
AmpotepHbIe bubmuorexa [IOK
54 CBOICTBA OKCUIA https://m.edsoo.ru/00ae
U THAPOKCH]IA 1c64
bubnunorexa LIOK
55 Keneso https://m.edso00.ru/00ae
1c64
Oxcumpl,
but6mmoreka [IOK
56 FIIPORCIAR B https://m.edsoo.ru/00ae
comu xene3a (II) 1ds6
u xene3a (I1I) -
57 O6o06mmenue but6mmoreka [IOK

cucremMarTrusanuia

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



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

3HAHUH

w
@D
»

58

[IpakTnueckas
paborta Ne 7.
Pewenne
AKCIIEPUMEHTAJIbH
BIX 33/1a4 10 TEME
«Baxueiiue
METaJUIbl U UX
COEJIMHEHUS»

59

Breraucnenus 1o
YpaBHEHUSIM
XUMHYECKHUX
peakuuii, eciu
OJINH U3
peareHToB J1aH B
HU30BITKE UIIN
COACPKUT
MIPUMECH.
Breraucnenus
MacCOBOM J0JIU
BBIX0/1a TIPOJIYKTa
peakiuumn

bubnuoreka [IOK
https://m.edsoo.ru/00ae
3de8

60

61

O0600mIeHne 1
CUCTEMAaTHU3aIUs
3HAHUN

KoHnTponbHas
pabota Ne4 o
TeMe
«Baxnenmue
METaJUTbI U UX
COETUHEHUS»

bubmmoteka IIOK
https://m.edsoo.ru/00ae
1750

62

63

BemectBa u
MaTepuaibl B
TIOBCETHEBHOM
JKM3HH YEI0BEKa
XHUMHUYECKOE
3arpsi3HEHUE
OKpYy>Karoleu
cpensl

bubnunorexa LIOK
https://m.edso0.ru/00ae
3f50

64

Ponp xumMuu B
peleHnmn
3KOJIOTHYECKUX
npobiem

bubnunoreka LIOK
https://m.edsoo.ru/00ae
4270

65

PesepBHbIii yPOK.
O0o0enue u

bubnunoreka LIOK
https://m.edsoo.ru/00ae



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

cucreMatrmni3anusia
3HAHUN

4270

66 O06001IeHNe 1

cucreMatrmni3anusia
3HAHUH

O06001IeHNe 1
CUCTEMATHU3ALSL

67

3HAHUH

O06006111eH1E U
CHCTEMATH3aLUs
3HAHUH

OBLLIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68

Pe3epBHbIil ypok.

Pe3epBHbIil ypok.

Pe3epBHbIil ypok.

68

bu6nmoreka [IOK
https://m.edsoo.ru/00ae
0d0a

bu6nmoreka [IOK
https://m.edsoo.ru/00ad
b33c

bubnuoreka [IOK
https://m.edsoo.ru/00ad
9ch2



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. Xumus. 8 kiacc: yueb. s odmeodpazoBarensHbix yupexacauii / O.C. ['abpuensy. - 3-e usn.,
ctpeotutl. - M.: [Ipoda, 2022. - 286 c.

2. Xumus. kinace: yae0. 1 oomeoopazoBatenbHbIX yupexaenuit / O.C. 'abpuensH. - 3-¢ u3., CTpEoTHIl. -
M.: [Ipoda, 2022. - 288 c.

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
1. 'abpuensu O. C., Bocko6oitnukoa H. I1., SlmrykoBa A. B. HacronpHas kaura yuaurens. Xumus. 8 KiI.:
Meroandeckoe mocodwue. - M.: JIpoda, 2021.
2. T'abpuensn O. C., Aurykosa A. B. TeTpans aist 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX padoT. 8 k. K
yaeonuky O. C. ['abpuensna «Xumus. 8 kimace». M.: [Ipoda, 2022.
3. I'a6puensn, O. C. Metoauueckoe nocodue k yueonuky O. C. ['abpuensaa «Xumusi». 8 kiacc / O. C.
I"abpuensu. — M. : JIpoda, 2021. — 109.
4. T'abpuensn, O. C. Meronndeckoe mocodue k yaeouuky O. C. I'abpuensaa «Xumusi». 9 kimacc / O. C.
I"abpuensu. — M. : JIpoda, 2021. — 108.
5. Xumus : TexHosorndeckue kapthl K yaeonuky O. C. ['abpuensHa «XuMus. 8 KIIACC» : METOUIECKOE
nocobue / JI. . AcarnoBa. — M. : [Ipoda, 2020
6. Xumus : TexHosorndeckue kapthl K yaeonuky O. C. 'abpuensiaa « Xumus. 9 Kaacey : METOANYECKOe
nocobue / JI. . AcanoBa. — M. : [Ipoca, 2018
7. Xumus. 8 ki1.: KoHTponpHBIC U TpoBepouHbIe paboThl K yueOuuky O. C. 'abpuensHa «Xumus. 8» / O.
C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2022
HUDPPOBBIE OBPA3OBATEJIbBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru ['azera «Xumusi» u cailt it yuurtess «5 uny Ha ypoK XUMHUK»
http://him. 1september.ru Equnas komnexus L{OP: [IpenMerHast KommeKius « XuMHs»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbBIE SKCTIEPUMEHTBI: XHUMHUSI.
Konnexnust Poccuiickoro o0rieo0pa3oBaTeasHOTo moprasia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit
http://www alhimik.ru Bcepoccuiickas onummnuana mKkoJIbHUKOB MO0 XUMUHU
http://chem.rusolymp.ru Opranuueckast XuMusi: 3J1€KTPOHHBIA y4eOHUK JJIS1 CpeIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3JIEKTPOHHBIN Y4eOHUK
http://www hemi.nsu.ru OTKpbITBIH KOJUTEIK: XUMHUS
http://www.chemistry.ru JluctaHuimoHHasE OTMMITHAIA 10 XUMUU: TEICKOMMYHUKAIIMOHHBIN
00pa30BaTEeNbHBIN MPOEKT



		2023-11-08T21:51:46+0400
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА С. ЯБЛОНОВЫЙ ГАЙ ИВАНТЕЕВСКОГО РАЙОНА САРАТОВСКОЙ ОБЛАСТИ"




