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INOACHUTEJIBHASA 3AIINCKA

[TporpaMma 1o XMMHUK Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOM MpOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC OO0, a Taxke Ha OCHOBE (eaepalbHON
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIIUH NPENoaaBaHus Y4eOHOTO MpeamMera
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit Deaepanum.

[IporpaMMa 1o XUMUHU JaéT TPEICTaBICHHE O IENsIX, OOIICH CcTpareruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s13aTeIbHOE MPEAMETHOE COJICpKaHUE, MPeyCMaTpPUBAET paclpeelieHre ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jieliaM U TeMaM MPOrpaMMbl [0 XUMHH, ONPEAeseT KOIMUeCTBEHHbIE
Y KQUECTBEHHBIC XapaKTEPUCTUKHU COJEPKAHUSI, PEKOMEHAYEMYIO MOCIE0BATEILHOCTh U3YUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTro Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUarOMIMXCsl, OTPEIEIIIET BO3MOXHOCTH MPEAMETA JIJIS pealiu3aiun
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00Iero oOpa3oBaHHs, a Takke TpeOOBaHHW K pe3yiabTaTaM OOyYeHWs XUMHUHU Ha
YpOBHE IIeNieil U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB yU4e€OHO-II0O3HABATEIHHON JESTENbHOCTH
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUU CIYKHUT OCHOBOM sl POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETOCs, €T0
MIPEJICTABICHUA O MATEPUAIEHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 SBOJIIOIMH BEIIECTB B MPUPOJIE, O MYTIAX
peuieHuss TIO0ANBbHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOTHYECKO 06e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3ydenune xumun:

CIOCOOCTBYET peajn3alii BOZMOXKHOCTEH NIl caMOpa3BUTUS U POPMUPOBAHUS KYJIBTYPhI
JMYHOCTH, €€ 001el 1 (PyHKIMOHATLHON TPAaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIICHUSI U TBOPUYECKUX CIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB WX  CaMOCTOSTEIBHOM  y4eOHOW  JIeATENhHOCTH, OKCIICPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUH, HEOOXOJUMBIX Kak B I[IOBCEAHEBHOM JKM3HHM, TaK U B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHeNu(UKOH HAayuyHOTO MBINUICHHS, 3aKJIaJbIBa€T OCHOBBI IE€JIOCTHOTO
B3IJIA/la Ha E€IUHCTBO TMPUPOABI U  YEJOBEKa, SBISETCSA OTBETCTBEHHBIM  OTalloM
B (hOpPMHUPOBAHHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YUaIOIUXCS;

crocoOcTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHHUS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBieHHUsS B OOyYEHUH XUMHH O0€CIeUMBAIOTCS CIeNU(UKON COIepKaHUs
y4eOHOT0 MpeaAMETa, KOTOPBIN SBJISIETCS MeIarOTUYECKH aJalTHPOBAHHBIM OTpakeHHEM 0a30BOM
HayKU XMMUU Ha ONpeeIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHUsS OPUEHTUPOBAH HA OCBOCHUE
00y4JaroIMMHUCS CUCTEMBI TIEPBOHAYATIBLHBIX MOHSATUN XUMUHU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpykTypa coiepaHHUsl TpOrpaMMBbl MO0 XMUMHU C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK €& m3ydennro. CojaepaHuEe CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHCTEMbl MOHATUH O XUMHUYecKoi peakuuu. O0€ STH CUCTEMBI
CTPYKTYPHO OPTaHU30BaHbI IO TMPUHIIMITY TOCJIEIOBATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— Ilepuonnueckoro 3akoHa JI. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUEHHUsSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TIPEICTaBICHUI 00 IEKTPOIUTUIECKON TUCCOLMAIIMH BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUS PAacCMATPUBAIOTCSI HA OCHOBE OSMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJIEHHBIX (PAKTOB, pa3BUBAIOTCSI IIOCIIEI0OBATENBHO OT OJJHOT'O YPOBHS K APYTrOMY, BBIITOJIHSSA
(GyHKIMU OOBSICHEHUS M TPOTHO3UPOBAHMS CBOIMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
IIPUMEHEHHUS U TIOJYyYCHHUS U3y4aeMbIX BEILECTB.

OcBoeHue MporpamMmbl 1O XHMHUH CHOCOOCTBYeT (OPMHPOBAHUIO MPEJCTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NPUPOJIBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IPOMCXOIUT C IPUBJICUCHNUEM 3HAHUH U3 paHee U3yYEeHHBIX y4eOHBIX IpeaMeToB: «OKpyKaromui
Mup», «bronorus. 5—7 knaccel» U «DU3uKa. 7 KIace.

[Tpy n3yyeHur XUMHUH IPOUCXOAUT (OPMHUPOBAHNE 3HAHUH OCHOB XMMHUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKAa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJIbTYphl. 3ajaya y4eOHOIo IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOIIEHNHU K HAyYHBIM METO/IaM [TO3HAHUS IIPU U3YUEHHUH BEIIECTB U XMMHUUYECKUX PEaKLUi, B
(GOpMHpPOBAaHMM U pPa3BUTUU [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3y4eHWH XUMHHM HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs Ba)KHOE 3HAUCHHE
nproOpenu Takue e, Kak:

—(opMUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K camM000pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO pELICHUH, CHOCOOHOW aJanTHpoBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

—HaNpaBICHHOCTh OOYYEHHsS Ha CHUCTEeMaTHYeCKoe MpHOOLIeHHe OOyJyaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

—o0ecrieyeHne YCIOBHA, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OO0YYAIOMUMUCS OIBITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KJIHOYEBBIX
KOMIIETEHIIM ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3JIMYHBIX BUAOB JESTEIbHOCTH;

—(opmupoBaHue o0LeH QYHKIMOHATBHON M €CTeCTBEHHO-HAyYHOW IPaMOTHOCTH, B TOM
yHclie YMEHUIN 00BSACHATh U OLIEHUBATH SBJICHUS OKPYXKAIOIIETO MUPA, UCII0NIb3Yys 3HAHUS U OIBIT,
NOJy4YEeHHbIE NMPU U3YYEHUM XMMUH, NMPUMEHATh UX NPHU PEIIeHUH MpoOJeM B MOBCETHEBHOMH
YKU3HU U TPYJIOBOM €ATEIBHOCTH;

—(opMupoBaHHe y 00yJarOmUXcsd T'YMaHUCTUYECKUX OTHOIIEHUH, MOHUMAaHHs LIEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYZAOBON JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 370POBbS M OKPYXArOLIEW MPUPOJHOU
Cpelibl;

— pa3BUTHE MOTHUBALMHU K O0YYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAaMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HaPaBJICHHOCTU AaJbHENUIIero 00yueHUs.

OO61ee yuCiIoO 4acoB, OTBEIEHHBIX JJISl U3YUYEHMS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanmus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KVIACC

IlepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XMMHM B KHM3HM 4YellOBeKa. XUMHUsA B CUCTEME HayK. Tema u
BeulecTBa. du3nueckye CBOWCTBA BELECTB. ArperaTHoe cocTosiHue BemecTs. [lonsaTue o merogax
NO3HaHUA B XuMHUH. Yuctele BenecTBa 1 cMecH. CriocoObl pa3feseHus CMecen.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE AIEMEHTHI. CUMBOJIBI XMMUUYECKUX 3JIEMEHTOB. [IpocThie
Y CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yYEHHUE.

Xumnueckas popmyna. BaqeHTHOCTE aTOMOB XUMHYECKUX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BemecTB. OTHOcuTenbHass aromMHas Macca. OTHOCHUTENbHAs MOJIEKYJSIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEAMHEHUH.

KonnuecTso Bemectsa. Mosb. Momsipaast macca. B3auMoCBsA3b KOJIMYECTBA, MACChI M YHUCIIA
CTPYKTYPHBIX eIMHUII BerecTBa. Pacyérel mo GopMynamMm XUMHUECKUX COCAMHEHUI.

dusnyeckue M XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMuueckue ypaBHeHus. Kiaccupukanus XuMUYeCKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOM IMOCyA0H, mpaBuiaMu paboTsl B jabopaTopuu U npuémMamu
oOpateHust ¢ 1abOpPaTOpPHBIM OOOPYIOBAaHUEM, M3YUCHHE W ONMHUCaHWE (PU3NICCKUX CBOUCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHHe (U3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpPEHUE CBEYH,
IPOKAJIMBaHUE MEAHOM ITPOBOJIOKH, B3aUMO/ICHCTBIE MeJla ¢ KUCIIOTOM) siBIeHUH, HaOIro1eHue u
OIKCaHKe NMPU3HAKOB IPOTEKAHUS XUMUYECKUX peakluil (pa3ioxKeHue caxapa, B3auMoJieiicTBre
CEepPHOM KHUCJIOTHI C XJOpUAOM Oapusi, paznoxkeHnue ruapokcuna menu (II) mpu HarpeBanuu,
B3anMoJieiicTBHE Kkelne3a ¢ pacTBopoM coiu meau (1I), n3ydyenue cnoco6oB pasneneHus cMeceit:
C TIOMOINBIO MarHurta, (QUIBTPOBAaHHE, BBITAPHBAHME, AUCTWILIANMSA, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOM coyM, HaOJIOEHUE M OMNKMCAHUE Pe3yJbTaToB HMPOBEIEHUS
ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3JaHHE MOJeNel MOJIEKYT
(I1apocTepKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucimopox — 2/l€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHUEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kucinoponaa B mpupoje. O30H — alloTporHas MOAM(pUKAIUS
KHCIIOpOJa.

TeroBoil 3QQexT XUMHUYECKOW peakluH, TEePMOXMMHMUYECKHE YpaBHEHHUS, HK30- U
DHAOTEPMUYECKUE peakUMU. TOmnMBO: yrosb M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
napHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — snemeHT 1 npocToe BenecTBo. HaxoxieHne Boiopoia B pupoJie, husnyueckue
Y XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MostydyeHus. Kuciaorel u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputrens. PactBopbl. HacelnieHHble H
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heopranmueckux coeauHeHuil. Oxcunpl. Kiaccuduxanus OKCHIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OoKcu0B. PU3NUYECKHE U XMMUUECKHE CBOICTBA OKCHIO0B. [lomydyeHne okcuaos.



OcHoBanmsi. Krnaccudukanus OCHOBaHWH: INENOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenknarypa ocHoBanuil. dusznueckne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kuciot. @uU3ndeckue 1 XUMUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metamioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknarypa conei. dusnueckue U XUMUYECKHE CBoMcTBa cosied. [lomydenue
COJIEH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KauyeCTBEHHOE OMpe/IeNICHHEe COACPKaHUsI KUCIOpoAa B BO3AyXe, MOJIydeHHe, coOupaHue,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJIEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3laMyd OKCHJIOB M OINHMCAaHUE MX CBOWCTB, MOJy4eHHE, coOMpaHue, paclo3HaBaHHE U
U3Yy4YEHHUE CBOWMCTB BojaoOpoJa (ropeHue), B3auMojencTBue Bojopoaa c¢ okcugom meau (II)
(BO3MOYHO MCIOJIb30BaHUE BUACOMATEPUATIOB), HAOIIOIeHIE 00pa3IIOB BEIIECTB KOJTHMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH PpAcCTBOPEHHUS BEILECTB C Pa3IMYHON PacTBOPUMOCTEIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUCOMATEPHAJIOB), MCCIIEAOBAHNE OOpPa3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT C METAJJIAMH, PEaKIUi
HEWUTpalu3aluu, OJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METauia APyruM
U3 pPAacTBOpa COJM, DPELIEHUE SKCIEPUMEHTANBHBIX 3ajay 1o Teme «Baxueilmue kiacchbl
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3akoH u Ilepuognueckass cucremMa xumuuyeckux 3jemednros /. WU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBble MOMBITKY KIAcCU(PUKALNN XUMUUECKUX 2IIeMEHTOB. [oHATHE O TpyMIax CXOAHBIX
AJIEMEHTOB (IIEJIOUHBIE U 1E€J0YHO3EMEbHbBIE METAJLJIbL, TaJI0I€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOoTepHbIE OKCUABI U TUAPOKCUIBIL.

Ilepnonnueckuit  3akoH. Ilepmogmdeckas cucreMa XHMMHYECKUMX JJIEMEHTOB /I
U. MenneneeBa. KopoTtkonepuonnas u miauHHONepuoaHas ¢opmbl [lepuoandeckoil cHCTEMBbI
xumuueckux aneMmeHtoB . U. MenneneeBa. Ilepumoast u rpynmbl. PU3HMYECKHH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIIEMEHTA.

Crtpoenue atoMoB. CocTaB aTOMHBIX siiep. M3oTonsl. DnekTpoHbl. CTpOeHHE IIEKTPOHHBIX
obOonouek atoMoB TepBbIX 20 XuMHuYecKux dneMeHToB Ilepumonmyeckoit cucremsr /.
N. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO AJIIEMEHTA IO €ro MOJ0KeHU0 B [leproanueckoit
cucteme /1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJInyca aTOMOB XUMUUYECKHUX DJIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue llepuoanueckoro 3akona u [leproguueckoit CUCTEMBI XMMHUECKHUX AJIEMEHTOB
JUIs pa3sBUTHA HayKH U npakTUku. J[. 1. Mennenees — y4€HbIl U IpaykJaHUH.

Xumudeckas CBSI3b. KoBanentnas (monstpHas " HEMnoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb okucienus. OKUCIUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. [Ipoliecchl okucIeHHs
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHEe 00pa3IloB BEIIECTB METAIIOB M HEMETAIIJIOB, B3aUMO/ICHCTBHE THAPOKCUIA IIMHKA
C pacTBOpaMH KHCIOT H IIEJIOYEH, TMPOBEJACHUE ONBITOB, WIIIOCTPUPYIOUIUX TPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHUE, PEaKIIUU PA3IOKEHUS, COSTUHEHUS ).



Mestcnpeomemnule cea3u

Peanu3zanust MeXIpEeIMETHBIX CBSI3€H MPU M3YyYCHUH XMMHUU B 8 KIIACCE OCYIIECTBIISCTCS
Yyepe3 UCIOJIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK ¥ MOHSATHI, SBIISFOIIUXCS
CHCTEMHBIMHU JIJISl OT/ICTBHBIX MPEJMETOB €CTECTBEHHO-HAYYHOT'O IIHKJIA.

OO11Ke ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAyYHbIH (DaKT, THIIOTE3a, TEOPHUs, 3aKOH, aHAJIH3,
CHHTE3, Kiaccu(ukanusi, TEePUOJUYHOCTh, HAONIOJIEHHE, OKCICPUMEHT, MOJCINPOBAHHE,
U3MEpEHUE, MOJICITb, SIBJICHUE.

®dwusuka: Marepus, aroM, OJIJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIHUJI, H30TOIIbI,
paIMOaKTUBHOCTh, MOJIEKYJa, S3JEKTPUUYECKUN 3apsijl, BELIECTBO, TelOo, 00BEM, arperatHoe
COCTOSIHME BEIIeCTBA, a3, (DU3MYECKHE BEIWYHMHBI, CIUHUIBI M3MEPEHHUsS, KOCMOC, IUIAHETHI,
3BE361, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIb, TOPHBIE TOPOJIBL, TOJIE3HBIE HCKOIIAEMBIE,
TOILJIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeECKasl peaKust

Ilepnonnueckuit  3akoH. Ilepmoguueckas cucreMa XHMMHMYECKUX JJIEMEHTOB [l
H. Menneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COEAUHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [leprnoudeckoi CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XMUMHUYECKON CBSI3M. THUIBI KPUCTANIMYECKHX PEIIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BU1a XMMUYECKOH CBSI3H.

Knaccugukanus u HOMEHKJIAaTypa HEOPraHMYECKMX BeIIeCTB. XHMHUYECKHE CBOMICTBa
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccugukanus XUMUYECKHX PEeaKUUi MO pa3iInyHbIM MPHU3HAKAM (IO YUCIIY M COCTaBY
Y4YacCTBYIOUIMX B PEaKI[MH BEILECTB, 10 TEMI0BOMY 3P (HEKTY, 0 U3MEHEHUIO CTETEHEH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TI0O Yy4YacTHUIO KaTaiuzaTopa). OK30- |
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTue o ckopocTu XxuMHueckoill peakiuu. [loHsTne 00 oOpaTUMBIX M HEOOpPaTHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanuse. [lonsaTue o xumMuyeckoM paBHoBecUU. DaKTOPBI, BIMSIOIIME HA CKOPOCTh XUMHUYECKON
pEaKLUy U MOJI0KEHHE XMMHYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH, JJIEKTPOHHBIA OallaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBleHHE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BAaHUEM METO/1a JJIEKTPOHHOIO OaJiaHca.

Teopust 2IE€KTPOIUTHUECKON AMCCOLUALMH. DJIEKTPOJIUTBHI U HEAIEKTPOIUTHL. KaTnousl,
AHUOHBI. MexaHM3M JIMCCOLMAIIMK BEILIECTB C Pa3IMUYHbIMHU BUJIaMU XUMUYECKOU cBsi3U. CTeneHb
nucconanui. CUIIbHBIE U Cl1a0ble 3JEKTPOTUTHI.

Peakuuu monHoro oOMeHa. YcinoBus NPOTEKaHUs PEAKIMl MOHHOIO OOMEHa, IMOJIHbIE U
COKpallEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWI M COJIEH B CBETE
MpEeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIuud Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJEISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HATpPHUs),
UCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUU OT BO3ACUCTBHS PA3IUUHBIX
(bakTOpoB, UCCIIEJOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca AMCCOLUALUU
KHCJIOT, IeJ04el U coJiel (BO3MOKHO HCIOIb30BAHNE BHJICO MAaTEpPHUAJIOB), TPOBEACHUE OIBITOB,



WITIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs pPeaKUuii MOHHOTO oOMeHa (oOpa3oBaHHE oOcaJka,
BBbIJICJIEHUE Ta3a, 00pa30oBaHUE BOJbI), ONBITOB, WILIIOCTPUPYIOIIUX HPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN (FOPEHME, peakluu PA3JI0KEHUsI, COCAUHEHUS), pacllO3HAaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOILIbI0 KAueCTBEHHBIX pPEAaKUMH Ha HOHBI, pelIeHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTtuka rajaoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrtpoeHue M (PU3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHMCTBHE C MeETaulaMH, HEMETaJulaMu,
menoyamu). Xsoposopopoa. ConsiHas — KHMCIOTa, XUMHMUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/Ia Ha OPraHU3M ueloBeka. BaykHelme Xiaopuabl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MYEeCKUe CBOMCTBA NMPOCTBHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOMCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, PU3UYECKHE M XMMHUYECKHE CBOICTBA
(oO1re Kak MpeacTaBUTeINs Kiacca KUCIOT U creruduueckue). XUMUYECKUE peakiuy, JexKaliue
B OCHOBE IIPOMBILIUIEHHOT'0 CIIOCO0a MOy4eHuUs CEpHOM KUCIOThI. [IpriMeHeHne cepHOil KUCIIOTHI.
Conn cepHOM KHCIIOThI, KayecTBEHHas peakuus Ha cynb(ar-uoH. Haxoxnenue cepbl u e
COCIMHEHUHN B IpHUpOoAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOUIEH Cpelbl COCIUHEHUSAMU CEPBI
(KMCIIOTHBIE 10XKIH, 3arpsA3HEHUE BO3TyXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHS.

OO6mass xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTENEHH OKHUCICHMs. A30T, paclupoCcTpaHeHHWe B Mpupoje, (U3UYEecKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3N4ecKue 1 XUMUIECKHIe
CBOWCTBA, MoslyueHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBa,
npuMeHeHne. KauecTBeHHass peakuyss Ha MOHBI aMMOHMSA. A30THas KHCJIOTa, €€ IOJIy4YeHHUe,
¢u3nyeckue M XUMHUYECKUE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHnil. XuMU4ecKkoe 3arpsi3HeHHEe OKpY»Karollel cpeibl COeAMHEHUS MU a30Ta (KUCIIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNU
docopa, puznyeckue u xummuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, moiyuyeHue. lcmonb3oBanue (ocharoB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mas xapaktepuctuka s1aeMeHTOB [VA-rpynnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHH OKUCIEHMs. YTIEpoJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndecKkue u XuMUIecKrue cBoicTBa. AncopOius. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yraepona, Ux GpU3NUecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPTaHU3MBI,
NOJIyYeHHE U MPUMEHEHHEe. JKOJIOTHYeCKHe Mpo0iieMbl, CBsI3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTe3a I100aJbHOI0 MOTEINICHUs KJIMMarta, MapHUKOBbIM 3¢ dekT. YroabHas KucioTra u eé
coiu, UX (PU3MYECKHMe M XHMMHUYECKHE CBOMCTBA, IMOJIydeHHE U TNpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Mcnonp30BaHHEe KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUIEHHOCTH
U CEIIbCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OpraHUYECKHX BEIIECTBaX KaK O COEAMHEHHSX Yriepoja
(MeraH, 3TaH, STUJIEH, alleTUJIeH, ITAHOJ, TJUIEPUH, YKCyCHasl KucioTa). [IpupoaHble HICTOUHUKH
YIIEBOIOPOAOB (YToJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX TepepaboTku (OEH3MH), UX POIIb
B OBITY U IpOMBIIUIEHHOCTH. [loHsTHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX: JKHpaX, Oenkax,
yIIeBOJaX — M HMX POJIM B KU3HU 4YeloBeKa. MarepuanbHOe €IUHCTBO OpPraHUYECKHX U
HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, IOJIy4€HHE U IPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencraBieHuss o6 okcuge kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue



CTpOUTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiemsl
0€30MacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHue 00pa3llOB HEOPTaHUYECKUX BEUIECTB, CBOMCTB COJISTHOM KHCIIOTBI, IPOBEICHHE
Ka4eCTBEHHBIX PEaKUUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpaxaromue (pU3MUeCKue U XUMUYECKHE CBONCTBA TaJlor€HOB M MX COCJUHEHHM (BO3MOXHO
UCIIOJIb30BaHUE BUJACOMATEPUATIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOpPUAOB (TaJOTEeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOleHUWEe Tpouecca OOYrJIMBaHUS — caxapa IOx  JeiCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI, H3y4YeHUE XMMHUYECKHUX CBOMCTB pa30aBiICHHON CEpHOMN
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakiMH Ha Cyiab(paT-uOH M HaOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (pU3MYeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO MCIIOJIb30BaHKUE BUICOMATEPHAIIOB), 00pa3liaMu a30THBHIX U (POCHOPHBIX YAOOpEHMIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3yUYEHHE CBOMCTB aMMHUaka, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hocaT-uOH U U3ydeHHUE MPU3HAKOB UX MPOTCKAHUS,
B3aMMOJICICTBHE KOHIICHTPUPOBAHHOM a30THON KUCIOTHI C MEbI0 (BO3ZMOXKHO HCIIOJIb30BAHUE
BUICOMATEPHAJIOB), H3YYCHHE MOJETCH KpPUCTAJUIMYECKUX pemI€TOK anmasa, rpadwura,
dbymiepeHa, 03HaKOMIIEHUE C TPOIIECCOM aICOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YIIJIEM U YCTPOHCTBOM MTPOTUBOTA3a, MOIy4YeHUE, COOUpaHne, paclio3HaBaHUE U U3yUEHHE CBOMCTB
VIJIEKUCIIOrO Tra3a, MPOBEACHHE KAueCTBEHHBIX peakIuil Ha KapOOHAT W CHJIMKAT-HOHBI H
U3ydeHHEe NPU3HAKOB HMX IPOTEKaHUs, O3HAKOMJICHHE C TPOAYKIHEW CHIMKATHON
MPOMBINIJICHHOCTH, PEIIEHUE SKCIIEPUMEHTANILHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COCIMHEHUS.

Metanibl M X cOeTMHEHUS

OO0mast XapakTepUCTHKA XUMHUYECKUX DJIEMEHTOB — METAJNIOB HA OCHOBAHUHU HX MTOJIOKEHHS
B Ilepuognueckoii cucteme xumuyeckux snemeHToB [[. V. MenneneeBa u CTpoeHUS aTOMOB.
Crpoenne meramioB. Merauindeckass CBSI3b M METAJUITMYECKasl KPUCTAJUIMYECKas pPEmETKa.
DNEKTPOXUMHUYECKUI psifl HamnpshkeHHi wmerauioB. dusmyeckre M XUMHUYECKHE CBONCTBA
MeTayioB. O6mue crocoOsl moyydeHus MetaioB. [IoHsATHE 0 KOPpO3UU METAJIJIOB, OCHOBHbIE
CrocoObl 3alUThl UX OT Koppo3uu. CmuaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) M UX
pUMEHEeHHE B OBITY U IPOMBIIIJICHHOCTH.

[I1enouHble MeTaNIBL: MTOJIOKeHUE B [leproanueckoil cucteMe XUMHUYECKUX 3J1eMeHTOB /1.
. MenneneeBa, CTpOCHHE MX aTOMOB, HAXOXJAEHUE B mpupozae. Pu3MuecKkue M XUMHYECKUE
CBO¥cTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIBI U THJIPOKCUABI HaTpus U Kanud. [Ipumenenue
MIEJIOYHBIX METAJUIOB M UX COCTMHEHUH.

[I1enouHo3eMenbHBIE METAJLIBI MArHUN M KaJIbIMiA: Tos0keHue B [lepuoanyeckoii cucteme
xuMmudeckux snemMeHtoB [[. M. MeHneneeBa, CTpoeHHE MX aTOMOB, HAXOXIAEHUE B TPHUPOJE.
dusnueckue U XMMUYECKHE CBOMCTBA MarHus M Kaublus. BakHeiime coenuHeHHs KalbLus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHS.

AmromuHuii: monoxxkeHue B Ilepuonmueckoil cucreme XMMHUYECKMX 3yeMeHTOB [l
. MenneneeBa, CTpOCHHE aTOMa, HaX0X/IeHUE B Ipupoie. PU3nUecKre 1 XUMHUECKUE CBOWCTBA
amoMuHus. AM(pOTepHBbIE CBOMCTBAa OKCHJIA U THJIPOKCUAA AITIOMUHUS.

Kene3o: mnonoxenne B Ilepmogumueckoil cucremMe XHUMHYECKHX 23yeMeHTOB /I.
1. MenneneeBa, CTpOeHHE aTOMa, HaX0X/IeHUE B Ipupoie. PU3nvecKkrue 1 XUMHUECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
MOJy4YeHHe.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3jaMH METAJIJIOB M CIJIAaBOB, UX (PU3NYECKHUMHU CBOMCTBAMU, U3yUEHHE
PE3yIBTAaTOB KOPPO3UH METAILTOB (BO3MOXKHO MCIOJIb30BAHNE BUIEOMATEPHUATIOB), 0OCOOCHHOCTEH
B3aUMOJICHICTBUA OKCHJA KalblUsl M HAaTpus C BOJOW (BO3MOXKHO HCIOJIb30BAHUE
BUICOMATEPHAJIOB), HCCIEJIOBAaHHE CBOHCTB J>KECTKOM BOIBI, IpoOIlecca TOPEHHs JKeie3a B
KHACIOpoAe  (BO3MOXHO  HCHOJb30BAHHME  BUAEOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS



KAueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajablus, aJIIOMUHUS, LMHKA, xene3a (I1) u xenesa
(III), menu (II), HaGmrOIEHWE W OMKMCAHKWE MPOILIECCOB OKPAITMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA LIMHKA, PELIIEHUE SKCIEPUMEHTAIBHBIX 3a/a4 M0
TeMme «BakHeWIe MEeTallyIbl U UX COCIMHEHUS.

XuMHs 4 OKpPYsKAaIas cpeaa

BemectBa u maTepuainibl B MOBCEIHEBHOM KU3HU uelioBeka. be3onmacHoe HCMoiab30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX O0XOTrax U
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPY KaIoLIeil cpebl (MpeaenabHas 10nycTuMasi KOHIICHTpaIUs
BemecTs, ganee — [1JIK). Poxb xumun B pereHun 5K0I0rn4eckux mpooiiem.

Xumuueckuii IKcnepumenm:

U3ydeHre o0pa3IoB MaTepHAIIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPHUAIIHI).

Meoscnpeomemmnuwie ceasu

Peanuzanus MeXIIpeAMETHBIX CBSI3€H MPU U3YyYEHUU XUMHUU B 9 Kjacce OCyIIECTBISETCS
yepes3 UCIOJIb30BaHKE KaK OOIIUX eCTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHITHMA, SBISIOUINXCS
CHUCTEMHBIMU ISl OTACBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01ure ecTeCTBeHHO-HaY4YHbIE TIOHATHS: HayUHBIH (PaKkT, TUNIOTE3a, 3aKOH, TEOPHs, aHAIIH3,
CHUHTE3, Kiaccu(dUKanus, TMNEPUOIUYHOCTb, HAOIIOIEHUE, DSKCIEPUMEHT, MOICIUPOBAHUE,
U3MEepEeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOJIOTHS, MaTepHAIIbI.

®dusnka: Marepus, aroM, OJJIEKTPOH, TIPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
TUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHUE BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITHYECKAsl PeIIETKA, CIUIaBbl, PU3NUECKIE BETMUUHBL, €TUHUIIBI
MU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpAIbHBIE YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAbI, TOPHBIE TOPOIbI, TOJIE3HBIE HCKOMIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INTPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMuHOCTHBIE PE3YJIbTaThl OCBOCHHS TPOTPaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHMsI
JOCTUT'AKOTCA B XO1€ O6y‘~IeHI/I$I XUMHUU B CAUHCTBC yqe6H0171 58 BOCHI/ITaTCJ'IBHOI\/'I JCSATCIIBHOCTHU B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMA U  JyXOBHO-
HpaBCTBeHHI)IMI/I IICHHOCTAMMU, HpI/IHflTI)IMI/I B O6HICCTB€ HpaBI/IJ'IaMI/I n HOpMaMI/I IIOBCACHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COIIMATM3AIMUA 00yYarOIIUXCS.

HI/I‘IHOCTHI)IG p€3y.]'II)TaTBI OTpa}KaIOT TOTOBHOCTH O6y‘IaIOIIII/IXC${ pYKOBOI[CTBOBaTI)CH
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIMH M PACHIMPEHHE OIbITa JCATEIBHOCTH Ha ©&
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHMS:

LIEHHOCTHOTO OTHOILIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHUMaHMS 3HAYCHUS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHON HH(OPMAIIUEH O MEPEAOBBIX JTOCTHKEHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPOWCTBE
MHpa U OOIIECTBA;

2) rpPakIaHCKOT0 BOCTIMTAHUSI:



MPEACTABICHUS] O COLMAIBHBIX HOpPMax M MpaBWIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIECTBEHHO IIOJIE3HOM, y4uyeOHO-
UCCIIEIOBATEIbCKON, TBOPUYECKOI U APYrUX BHJIAX JEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOi
COBMECTHOM JI€ATEIbHOCTU MPHU BBHINOJIHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3a7a4, BBHITOJIHEHUU
XUMHUYECKHUX dKCTICPUMEHTOB, CO3/IaHUU YICOHBIX IMPOCKTOB, CTPEMIICHHS K B3aUMOTIOHUMAaHUIO
¥ B3aMMOINOMOIIM B Mpoliecce 3TOM y4eOHOM JesTeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE U MOCTYIKU CBOMX TOBAPHIIIECH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIIEACTBHM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHYECKUE  MPEJICTaBICHUS O  BeUleCTBE UM  XUMHUYECKOHW  peakluH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKM M COCTaBJSAIOLIUME OCHOBY JUIS
MOHUMAaHHUA CYLITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS IPUPOBI, B3aUMOCBSI3SIX YEIOBEKA C MPUPOAHOU CPEIOH, O POJIM XUMUU B MMO3HAHUU
3TUX 3aKOHOMEPHOCTEI;

MO3HABaTEJIbHbIE MOTHBBI, HAINpPABJIECHHBIE HA IMOJYYECHHUE HOBBIX 3HAHUM MO XHUMHH,
HeoOXoauMble Il OOBSCHEHUS HAOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEIILHOM,
MH()OPMAIIMOHHOM M YUTATEIILCKON KYJIbTYphI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEILHON PaOOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, NOCTYHMHBIMH TEXHUYECKHMMH CpPEICTBAMHU
WH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHMIO U TO3HAHHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHUIO, TIPOSKTHOW W HMCCIIEAOBATEIIBLCKOW JNEATCIIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAINPaBIEHHOCTU U YPOBHs 00y4YEeHHUs B IajbHEHILIEM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME TIOCIEACTBUN M HENPHUSITHE BPEAHBIX IPUBBIUEK
(ynotpebneHusi ankorojsi, HApKOTHUKOB, KypeHHs), HEOOXOIUMOCTU COONIOACHUS IPaBUII
0€30MacHOCTH MPU 0OPAIEHNH ¢ XUMUYECKMMHU BEIIECTBAMH B OBITY M pEaIbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K NMPAKTHUECKOMY M3YyYSHHIO POQecCcrii U TpyAa pa3IndHOro Pojad, YBaKEHHUE K
TPYAY U pe3yibTaTaM TPYI0BOU A€ITEILHOCTH, B TOM YHCIIC Ha OCHOBE MPUMEHEHUS IIPEAMETHBIX
3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BHIOOP WHIUBUAYATHHOW TPACKTOPUU TMPOAOIIKEHUS
o0pa3oBaHUsl C Y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, ycCHemHoNl mnpodecCHOHATBbHON NeATEeIbHOCTH U Pa3BUTHUS
HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHCS B MPOGECCHOHATBLHON CPe/IE;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTHUECKH I1eJIecO00pa3HOe OTHOIIEHUE K MPHPOJIE KaK UCTOUHUKY XKU3HU Ha 3emile,
OCHOBE €€ CYIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro odpasza *KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M IICHUXMUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUil O€30MacCHOT0 MOBEACHUS IPU paboTe ¢ BEIllleCTBaMH,
a TaK)Ke B CUTYaAIUAX, YIPOKAIOLINX 3JOPOBbIO U KU3HU JIIOACH;

CITOCOOHOCTH MPUMEHSThH 3HAHUS, TTOTydaeMbI€ MTPU U3YUCHUN XUMUH, TS PEIICHUS 3a/1a4,
CBSI3aHHBIX C OKpYXalolleld NPUPOJHON Cpelod, JUisi TOBBIIICHUS YPOBHS SKOJOTUYECKOU
KYJIbTYpPbI, OCO3HaHUS INI00AJTBFHOTO XapaKkTepa SKOJIOTMYECKUX MPOoOJieM U MyTed UX pelieHus
MOCPEJICTBOM METOJOB XUMUU, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPyKOBOJCTBOBATbCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe meTampeaMETHBIX pE3yNbTAaTOB BBIICISIOT 3HAYMMbIE I (popMmHpoBaHUs
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHSs, MPUHIIMI, THUIOTE3a, (aKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX



IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUW U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOM Hay4HOH KapTHHE MHpa, U YHUBEpCaJlbHble yuyeOHble AEHCTBUS (IIO3HABATENBHBIE,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOPHIE OOECIEeYHBAOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSTEJIbHOMY IIJIJAHUPOBAHUIO M OCYILECTBICHUIO Y4EOHO! €ATEIbHOCTH.

ITo3HaBaTenbHBIE YHHBePCAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble JJornueckue aeiicTBu:

YMEHMSI HCIOJb30BaTh MPUEMBI JIOTMUECKOIO MBIIUIEHUS IPU OCBOCHHUU 3HAHUM:
PACKpBIBATH CMBICT XMMHYECKHUX ITOHATUHN (BBIICIATh UX XapaKTepHbIE IPU3HAKH, YCTAHABIMBATh
B3aMMOCBSI3b C JIPYTMMHU TOHSATHUSIMH), UCIIOJIB30BaTh TMOHATUS IS OOBSICHEHHUS OTACIBHBIX
(akTOB U SIBIEHUH, BBIOUPATh OCHOBaHMS U KPUTEPUH JUISI KIacCU(UKALMN XUMUYECKHUX BEIIECTB
U XUMHYECKHX PEaKIUi, YCTaHaBIMBATh MPUYUHHO-CIEICTBEHHBIC CBSI3U MEXIY OOBEKTaMHU
U3y4YeHUsI, CTPOUThH JIOTMYECKHUE PACCYXJIEHUS (MHAYKTHBHbBIC, JEIyKTHUBHBIC, [10 aHAJIOTUN),
JIeJIaTh BbIBOJIbI U 3aKJIFOUEHUS;

yYMEHUE MPUMEHATh B IPOILEcCe MO3HAHUS MOHATUA (IpeAMETHbIE M MeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCHOJb3yeMble B XHMHH, NPe0OPa3OBHIBATH HIMPOKO
IpUMEHSIeMble B XUMHM MOJEJIbHbIE MPEICTABICHUS — XMMUYECKUHA 3HAK (CUMBOJI 3JIEMEHTA),
XUMH4YecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakiud — TpU pPEIIeHHH Y4eOHO-
[IO3HABATENBHBIX 33734, C Y4ETOM OSTHUX MOJEIBHBIX MPEACTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKUA H3YyYaeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB H
XUMHUYECKHX DPEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3y4aEMBbIX IIPOLECCaX U SIBJICHUSIX.

Ba3oBble ucciieoBare1bcKue 1eiCTBUA:

YMEHHME HCIO0JIb30BaTh IOCTABJIEHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHMS, a
TaKKe B KadecTBE OCHOBBI JUIsl (OPMHPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

nproOpeTeHne OIbITa MO IUIAHMPOBAHUIO, OPraHU3ALMM U IPOBEIECHUIO YYEHHUYECKHX
HKCIEPUMEHTOB, YMEHHUE HAOIIOAATh 32 XOJ0M IPOLiecca, CAMOCTOSTENILHO ITPOrHO3UPOBATh €r0
pe3yibTar, (opMyIMpoBaTh O0OOLIEHHS W BBIBOJBI IO pe3yjbTaTaM HpPOBEAEHHOIO OIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POJENIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3INYHBIX BUJOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 pa3HbIX HCTOUHUKOB (HAyYHO-TIOMYJISIpHAast IUTepaTypa
XUMHUYECKOI'0 COJIepKaHus, CIIpaBOYHbIE MocoOus, pecypcel MHTepHeTa), KpUTHYECKH OLIEHUBATh
IPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHME IPUMEHATh Pa3JInYHbIE METO/bI U 3aIPOCHI IIPU MOUCKE U 0TOOpe MHPOpMALK U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4EOHBIX M MO3HABAaTEIbHbBIX 3a/1a4
OnpeAeNéHHOr0 THIMA, MPUOOPETEeHHE OMbITa B 00JACTH HUCIHOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBIaJEHUE KYIbTYPOH aKTUBHOI'O HCIIOJI30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATH ONTUMANbHYIO (OpMY TpeacTaBIeHUs
UHPOPMALlMU U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku 1 UX KOMOUHALUSAMU;

yYMEHHE HCMOJb30BaTh M aHAIM3MPOBATh B Mpolecce yuyeOHOM U HCClie0BaTEeNbCKOM
JEeSTeNIbHOCTH MH(POPMAIIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLled NPUPOAHOMN CPEB.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

YMEHMs 3aJlaBaTh BOINpOCHl (B XOjA€ Auaigora M (MJIM) IJUCKYCCHH) IO CYILECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBaTh CBOM MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;



YMEHUS IPEICTABIIATH MOJIyUCHHBIE PE3YJIbTaThl TO3HABATEILHOM IESTCILHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaX; [eJIaTh MPE3CHTAIUI0 PEe3yJbTaTOB BBITOJHEHHS XHMHUYECKOTO
IKCIIEPUMEHTa (JIa0OpaTOPHOTO OMBITA, JTAOOPATOPHON pPAOOTHI MO WCCIEAOBAHUIO CBONCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

YMEHHsI Y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU IMO3HABAaTEIbHOU U
UCCIICIOBATEIILCKON JICATEIIEHOCTH TPH PEIICHHH BO3HHUKAMOIIUX MPOOJeM Ha OCHOBE ydéTa
o0IIMX WHTEPECOB W COTJIACOBAHMS MO3UIUN (0OCYXIeHUS, OOMEH MHCHHSIMH, «MO3TOBBIE
HITYPMBI», KOOPJIWHAIIMS COBMECTHBIX JICHCTBHIA, ONIPEICIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHUE CaMOCTOSITEIILHO ONPENENsATh eI JEATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTH, BBIOMPATH
Hauboee 3P PEKTUBHBIE CIIOCOOBI pelIeHUs YIeOHBIX ¥ TO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJISITh UJIM KOPPEKTUPOBATH MPEI0KECHHBIN aITOPUTM JEHCTBUH MTPH BBIMOJTHEHUN 33JaHUN
C y‘IéTOM IMMOJIYYCHHUA HOBBIX 3HaHUK 00 HU3y4acMbIX 00BEKTAX — BCIICCTBAX W PCAKIUAX,
OIICHUBATh COOTBETCTBHUE MOIYYCHHOTO Pe3yjIbTaTa 3asBJICHHON 1IeJH, YMEHHE MCIOIb30BaTh U
AHAJIM3UPOBATb KOHTCKCTLI, IPCAJIaracMbIC B YCJIOBUU 3a11aH1/1ﬁ.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB [0 OCBOCHHUIO 0053aTE€IBHOIO COJIEpXKaHUS,
YCTAHOBIICHHOTO JaHHOW (exepanbHOW pabodell mMmporpamMMmol, BBIIENSAIOT: OCBOCHHBIC
oOydJarmMMuUCs Hay4YHble 3HAHUS, YMEHHS U CHOCOObI JeWCTBUH, creuuduyeckue s
npeAMETHOM 00sacTh «XUMUS», BUIBI JIEATEIHOCTH 1O TOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIUSX.

K kxoHumy oOyueHus B 8 kJjacce mpeiMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHA:

e PACKpBIBATH CMBICI OCHOBHBIX XMMHUYECKHUX MOHSATHUH: aTOM, MOJEKyJa, XMUMHYECKUI
AIIEMEHT, MPOCTOE BEIIECTBO, CIIO’KHOE BEIIECTBO, CMECh (OJHOPOIHAS M HEOAHOPOIHAS),
BAJICHTHOCTh, OTHOCHUTEJIbHASL aTOMHAs U MOJICKYJISIpHAs Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsI Macca, MaccoBasi 10Ji1 XMMHUYECKOT0 AJIEMEHTA B COEIMHEHU U, MOJISIPHBIN
00BEM, OKCH/JI, KHCIIOTA, OCHOBAHUE, COJIb, DJIEKTPOOTPUIIATETLHOCTh, CTENIEHb OKUCIICHNUS,
XUMHUYECKasl peaklus, KiIacCu(UKAIMs peaklHii: peakluu COEAMHEHUS, PEaKIuu
pa3lioKEeHUs1, peaKIINH 3aMEIICHUS, PEaKII 00MEHa, 9K30- U YHJIOTEPMHUIECKHE PEaAKITUH,
TEII0BOM 3((EKT peakiuu, siAPo aToMa, HIEKTPOHHBINA CIIOM aToMa, aTOMHAasi OpOUTAIb,
pannyc aToma, XMMUYECKasi CBA3b, OJISIPHASL M HEMOJISIpPHAsT KOBAJIEHTHAS CBSI3b, MOHHAA
CBs3b, WOH, KAaTHOH, AaHHOH, pPAacTBOp, MaccoBas JOJsS BellecTBa (IMPOIEHTHAsS
KOHIICHTpAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSATUNH U NPUMEHSTH OSTH
MOHSITHUS TIPU ONMCAHHUH BEIIECTB M X MPEBPAIICHUI;

e  HCIOJIF30BATh XMMHUYECKYIO CUMBOJIUKY JIJISl COCTaBICHUS (DOPMYIT BEUIECTB U YPaBHEHUH
XAMHYECKHUX PEaAKIUi;

e ONpENeNsITh BAJEHTHOCTh ATOMOB DJIIEMEHTOB B OWHAPHBIX COEAMHEHUSX, CTENEHBb
OKHCTICHUS DJIEMEHTOB B OWHAPHBIX COCAMHEHUSIX, NPUHAIJIEKHOCTh BEIIECTB K
omnpeAenéHHOMY KIAcCy COEAMHEHUH 1o (¢GopMylnaM, BHUJ XHUMHUYECKON CBS3H
(koBasIeHTHAs! ¥ MOHHAS) B HEOPTAaHUYECKHUX COCTMHECHHUSIX,



e packpsiBath cmblica Ilepuomunueckoro 3akona [[. M. MenpaeneeBa: AeMOHCTPHUpPOBATH
NOHVMAHHE TEPUOJUYECKON 3aBHCHMOCTH CBOMCTB XMMMYECKHX JJIEMEHTOB OT HX
nosoxkeHuss B llepuoauueckoil cucTeMe, 3aKOHOB COXPAaHEHHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHMs, 3aKOHAa ABOIazpo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyo ¢opmy [lepuoandeckoil CUCTEMBI
XMMHUYECKMX 3JIEMEHTOB: pas3nyaTh IOHATUS «J1aBHas mnoxarpynmna (A-rpynma)» u
«mobounass moxarpynmna (b-rpymma)», Manele u  OonbIIMe TEPHOABI, COOTHOCHTH
o0o03HaueHusl, KOTopble MMeroTcs B Tabiuue «llepuonmyeckas cucreMa XHMHUYECKHX
anemenTtoB . M. MenzeneeBa» C 4YUCIOBBIMH XAPAaKTEPUCTHKAMU CTPOCHHUS AaTOMOB
XMMHUYECKHX 3JEMEHTOB (cocTaB M 3apsa  sAapa, oOllee YuCiIo 3JIEKTPOHOB H
pacnpeziesieHue X M0 3JIEKTPOHHBIM CII0SIM);

e KJaccu(uUUpPOBaTh XMMHMYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIECTBA, XMMHUYECKHE
peakuuu (110 YMCIy M COCTaBy YYacTBYIOIIMX B PEAaKLMM BEIIECTB, MO TEIJIOBOMY
addexry);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB,  IIOATBEP)KJasi  ONHUCAaHUE  IPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOILIUX XUMUYECKUX PEaKIUil;

e IIPOTHO3UPOBATH CBOWCTBA BEILECTB B 3aBUCHUMOCTM OT HX KAauyeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX MIPEBPALLICHUM B Pa3JIMUHbIX YCIOBUSIX;

e  BBIYHUCIAATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BELIECTB, MacCOBYIO
JIOJTF0 XMMHUYECKOT0 3JIeMEHTa 1o (popMyiie COCTUHEHHUsI, MACCOBYIO OO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLuu;

e TIPUMEHATh OCHOBHBIE OIEPAIlMM MBICIUTEIBHON AEATEIbHOCTH — aHaJIU3 U CHUHTE3,
cpaBHeHHE, 0000IIeHHe, CUCTEeMATU3alUI0, KIACCU(PUKALMIO, BBIIBICHUE NMPUYUHHO--
CJIIEICTBEHHBIX CBA3€H — I M3Y4YEHUS CBOMCTB BELIECTB M XMMHMYECKMX DPEaKLHM,
€CTECTBEHHO-HAyUHbIe METO/Ibl [T03HAHUS — HAOJIOACHUE, U3MEPEHHE, MOJICINPOBaHUE,
HKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

e ClENOBaTh MpaBWaM IOJb30BAHUSA XHMMHUYECKOM mocymoili u  1abopaTOpHBIM
o0opyIOBaHMEM, a TaKXe NpaBWIaM OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JIAOOPATOPHBIX XMMHUUYECKHX OIBITOB I10 MOJYYEHHUIO U
coOupaHuio Ta3000pa3HBIX BeEMIECTB (BOJAOPOJAa M KHCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C ONPENECIEHHON MacCOBOM I0JI€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH U
IPOBOAMTh XUMHYECKHE SKCIIEPUMEHTHI IO PAClO3HABAHWIO PACTBOPOB ILEIOYEH H
KHCJIOT ¢ IOMOILBIO MHIMKATOPOB (JIakMyc, peHoN(TaIenH, METUIOPAHXK U APYTrHe).

K xoHumy oOydeHus B9 KJjacce npeiAMETHbIE Pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

e pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TMOHSATHI: XUMUYECKHI DSJEMEHT, aToM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, MPOCTOE BELIECTBO, CIOKHOE BEILIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPHUIIATEIIBHOCTD, CTETICHb OKUCIICHU S, XHMUYECKAs PEaKInsl, XUMUUECKasi CBSI3b,
TErIoBOM 3¢ (deKT peakuuu, MOJIb, MOJSPHBIH O00BEM, pACTBOp, JIEKTPOIUTHI,
HEIJICKTPOJIUTHI, OJEKTPOJIUTUYECKAs] JIUCCOIMAIMS, PEaKIUh HOHHOTO OOMEHa,
KaTajan3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE pEaKIIUU,
OKHCITUTEIFHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN, OKUCIUTENh, BOCCTAHOBUTEIb, OKHCIICHUE
U BOCCTaHOBIIEHUE, aJUIOTpOMHs, aM(POTEPHOCTh, XUMHUYECKass CBs3b (KOBaJIeHTHas,
WOHHAs, METALTNYECKast), KPUCTAUIMUECKasl PEemETKa, KOPPO3Hs METAIJIOB, CILUIABHI,
CKOPOCTh XUMHUYECKOU peaklnu, MpeaesnbHo gomyctumas konreHnTpauus [1JIK BemiecTsa;

e WUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHSATHH W TPUMEHSITH OTH
MOHSITHS TIPH OMTUCAHHUH BEIIECTB M UX MPEBPAIICHUI;



UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIHKY JUISI COCTAaBIICHUS ()OPMYIT BEIIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIUN;

OIPEAEIATh BAJIEGHTHOCTh U CTENIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX
Pa3IMYHOr0 COCTaBa, MPUHAAJIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIACCy COCAMHEHUN
no Qopmynam, BHI XUMHYECKOW CBs3M (KOBAJIGHTHAs, WOHHAs, MeETaJUIM4yecKas) B
HEOPraHMYECKUX COEAMHEHUSX, 3apsl MOHA M0 XMMHUYECKOH dopMyIie, XapakTep Cpe/ibl B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX COCAUHEHUM, THUIl KPUCTAJUIMYECKOW PEETKU
KOHKPETHOI'O BEILIECTBA;

packpsiBaTh cMbIci [leproanueckoro 3akona Jl. 1. MenaeneeBa u JEMOHCTPUPOBATH €TI0
NOHMMAaHUE: ONHUCHIBATh U XapakTepu3oBaTh Tabaumunyro ¢opmy Ilepuoanueckoit
CHUCTEMbI XUMHUYECKHX 3JIEMEHTOB: Pa3InyaTh MOHATHUS «IJ1aBHAs oArpymmna (A-rpynmna)»
u «mobounas noarpynna (b-rpynma)», maneie W OoJbIIME TEPUOABI, COOTHOCHUTH
0003HAaueHMsI, KOTOphIE MMEIOTCS B TEPHOJMYECKOW Tabiuue, € YHCIOBBIMH
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi spa,
o0I1ee 4MCiIo MEKTPOHOB U PACHpPEICNICHHE UX IO 3JEKTPOHHBIM CJ0SIM), OOBSCHSITDH
o011re 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB 3JIEMEHTOB U UX COSAMHEHUI B Mpeaenax
MaJIbIX IIEPUOJIOB U INIABHBIX MOATPYII C Y4ETOM CTPOCHHUSI UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE DIIEMEHThI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (IO YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEeW OKUCICHHSI XUMUYECKHUX JIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) O0IIKE U CICIIU(PUIECKUE XUMUYECKHE CBOMCTBA MPOCTHIX
U CJOKHBIX BEUIECTB, MOATBEPKJAsi ONMCAHUE MPUMEpPAMU MOJEKYISIPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIH;

COCTaBJISITh YPABHEHUS 3JEKTPOJUTUYECKOW UCCOLMALMU KHUCIOT, LIEI0YEHd U COJel,
IIOJIHBIE U COKpAIllEHHbIE YpPAaBHEHUs peaklUUil MOHHOIO OOMEHa, ypaBHEHUS PEaKIHil,
MOATBEPKIAIOIINX CYIIECTBOBAHNE FT€HETUYECKOM CBSA3M MEX/1y BELIECTBAMHU PA3IUUHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuii;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUNA B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XMMUYECKOTO 3JIEMEHTa MO0 (GopMysie COeIMHEHUs, MacCOBYIO JOJIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOM peaKkIuu;

coOnrofarh MpaBWiIa TIOJb30BaHUS XHMMHUYECKOW TocyaoM H  1a00paTOpHBIM
o0OpyJOBaHMEM, a TaK)Ke IpaBHUia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSAMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX XMMUUECKHUX OIBITOB IO MOJTYYEHUIO U
CcOOMpaHUIO ra3000pa3HBIX BELIECTB (aMMHAKa U YTIIEKUCIIOTO ra3a);

IPOBOAMTH PEaKLUHU, MOATBEPKIAIOIINE KaueCTBEHHBIM COCTaB pPA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM TyTEM XJIOpPHA-, OpOMHUA-, HMOAWUI-, KapOoHat-, ¢ocdar-,
CUJIMKAT-, Cylb(aT-, THAPOKCUI-MOHBI, KATHOHBI AMMOHUS Y NOHBI M3yYEHHBIX METAJUIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

NPUMEHSTh OCHOBHBIE ONEPALUU MBICIUTEIBHON NEATENbHOCTH — aHAIW3 U CUHTE3,
cpaBHeHHe, 00001IeHre, CHCTEMAaTHU3alllI0, BBISIBICHHE TPUUYMHHO-CIICACTBEHHBIX CBSI3€H
— N7 U3y4YeHUs CBOMCTB BEUIECTB M XMUMHYECKHX pEaKIMi, €CTeCTBEHHO-Hay4yHbIE
METO/IbI TO3HAHUS — HA0JI0/ICHUE, U3MEPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peabHbIH
Y MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC

Ne HanmenoBanue KonnyecTBo yacos DNEeKTPOHHBIE

n/ paszenoB U TeM Bcer | Kontposbnsl | [IpakTuuecku (mmudpoBsie)

i MIPOrpaMMBbI 0 € paboThI € paboThI o0Opa3oBaTenbHbIC

pecypcehl

Pa3nea 1. [lepBoHayaibHble XHMHYECKHE MOHATHS

1.1 | Xumus — BaxkHast 5 bu6nmoreka [IOK
o0JacTpb https://m.edso0.ru/7f4183
€CTECTBO3HAHUS U 7c
MPAKTUYECKOU
JIeSITEIIbHOCTH
YeJIoBeKa

1.2 | BemecrBa u 15 1 bu6nmmoreka [IOK
XUMHYCCKHUEC https://m.edsoo0.ru/7f4183
peaKInH 7c

Hroro no pazneny 20

Pa3pean 2. Baxkueimue n

CACTABUTECIN HCOPraHMICCKHUX BCIICCTB

2.1 | Bo3nyx. 6 bubnmnorexka HOK
Kucnopog. https://m.edsoo.ru/7f4183
[Tousitue 00 7c
OKCHIaX

2.2 | Bomopon.Ilonsitue 8 bubnnorexka HOK
0 KHCJIOTax H https://m.edsoo.ru/7f4183
COJIAX 7c

2.3 | Bona. PacTBopsLI. 5 1 bubmmoreka [IOK
[Tonstue 06 https://m.edsoo.ru/7f4183
OCHOBAaHHUSX 7c

2.4 | OCHOBHBIC KJTacChI 11 1 bubmuorexa [JOK
HEOPraHUYECKIX https://m.edso0.ru/7f4183
COE€IUHEHUI 7c

HWroro no pazneny 30

Pa3nea 3. Ilepuonuyecknii 3akoH u Ileppoguyeckasi cucreMa XMMHYECKHX d1eMeHTOB JI.
N. MenneneeBa. CTpoenne aToMoB. XMMH4YECKasA CBA3b. OKMCIUTEIbHO-
BOCCTAHOBHMTEJbHBIC PEAKINHT

3.1 | Ilepuoguueckuit 7 bubnmnorexka HOK
3aKOH U https://m.edsoo.ru/7f4183
[Tepuoanueckast ic
cucTema
XUMHUYECKHIX
snemenToB /JI. W.
Menpeneena.
CrpoeHnue aToma
3.2 | Xumunueckas 8 1 but6mmoreka [IOK
CBSI3b. https://m.edsoo0.ru/7f4183
OKuCINTEIIBHO- 7c
BOCCTaHOBUTEIHHBI
€ peaKInu
Hroro no paszneny 15 bubmuoreka [JOK

https://m.edso0.ru/7f4183
7c



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

Pe3epBHOE Bpems

but6mmoreka [IOK
https://m.edsoo.ru/7f4183
7c

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOI'PAMME

68 4

9 KJIACC

No HaunmenoBanue
/1 pa3zenoB U TeM
MIPOTPaMMBbI

KonuuectBo wacos

Bcero | Kontponbsubie

paboThI

[IpakTruueckue
paboThI

OnextpoHHbIe (UdpOBHIE)
00pa3oBaTeNbHEIE PECYPCHI

Pa3nen 1. BemecTBo u xu

MHUYECCKHE PCAKIINH

1.1 | IToBTOpEHUE U
yriyOJIeHHe 3HAaHUN
OCHOBHBIX Pa3JIeIOB
Kypca 8 kiiacca

5 1

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

1.2 | OcHoBHBIE

3aKOHOMEPHOCTH
XUMHUYECKUX
peakuuii

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

1.3 | DuekTponuTHYECKas
JHCCOIHAITHS.
XUMHYECKHE
peakuuu B

pacTBopax

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

Hroro no pazneny

17

Pa3pen 2. HemeTa/sibl M HX COeTUHEHU ST

2.1 | Obmas
XapaKTEPUCTHKA
XUMHNYCCKUX
anemeHToB VIIA-

rpynnsl. ['anoressr

4

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

2.2 | O6mas
XapaKTEePUCTHKA
XUMHYECKUX
aneMeHTOB VIA-
rpynnsl. Cepa n e€

COCIUHECHUA

bubmuoreka [JOK
https://m.edsoo0.ru/7f41a636

2.3 | O6mas
XapaKTepUCTHKA
XUMHUYECKUX
271eMeHTOB VA-
rpynmnsl. A3oT,
dbochop n ux
COEIMHEHUS

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

2.4 | O6was
XapaKTepUCTHKA
XUMHYECKHX
21eMeHTOB [VA-
IpyHNIbL. YTIEpoa U
KPEMHHI U UX

COCOUHECHUA

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41a636



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

Hroro no pazneny

| 25

Pa3gea 3. MeTaaabl M HX COeAUHEHUA

3.1 | O6uwue cBolicTBa 4 bubnuoreka [JOK
METaJLIOB https://m.edsoo.ru/7f41a636
3.2 | Baxneiimue 16 1 2 bubmmoreka [JOK
METaJUTbl ¥ UX https://m.edsoo.ru/7f41a636
COCIMHEHUS
HWroro no pazueny 20
Pa3znea 4. Xumus u okpyskamomas cpeia
4.1 | BemecTBa u 3 bubnuoreka [JOK
MaTepUalibl B )KU3HU https://m.edsoo.ru/7f41a636
YeJI0BeKa
HWroro no pazueny 3
PesepBHOE Bpems 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
OBIIEE 68 4 7
KOJIMYECTBO YACOB
I10 TTPOTPAMME
MHNOYPOYHOE IINIAHUPOBAHHUE
8 KVIACC
Ne Tema ypoka KosmmuectBo yacoB [ara DIIEKTPOHHBIE
1/ Bce | Kontpons | [Ipaktnuec | u3ydeH udposbie
I rO HBIC KHe usi o0Opa3oBaTeNbHbIC
paboThl paboThI pecypcbl
1 | [Ipeamer xumuu. 1 bu6mmoreka [IOK
Poib XxuMuu B https://m.edsoo.ru/ff0
KU3HH YEJIOBEKA. d210c
Tena u BemecTBa
2 | [lonsaTHe o MeTomaX 1 bu6mmoreka [IOK
MO3HAHUS B XUMUH https://m.edsoo.ru/ffo
d227e
3 | [IpakTnueckas 1 bu6nuorexa [IOK
pabora Ne 1 https://m.edsoo.ru/ff0
«[IpaBuna paboTsI B d23dc
naboparopuu u
MpUEMBI O0paIEHUS
¢ J1JabopaToOpHBIM
000py/IOBaHUEM
4 | YucTtele BemecTBa 1 1 bu6mmorexa [IOK
cmecu. CriocoObl https://m.edsoo.ru/ffo
pasjieneHus cMecei d26ca
5 | [IpakTnueckas 1 bub6nuorexa [IOK
pabora Ne 2 https://m.edsoo.ru/ff0
«Pa3nenenue d28c8
cMmecel (Ha mpumepe
OUYHUCTKHU
MTOBapEHHOM COIH)»
6 | ATOMBI U MOJEKYJIbI 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0
d2a6¢



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

7 | XuMu4deckue but6mmoreka [IOK
3JIEMEHTHI. 3HAKU https://m.edsoo.ru/ff0
(cHMBOJIBI) d2be8
XUMHAYECKUX
JJIEMEHTOB

8 | IIpocTeie n bubnmoreka [JOK
CIIO’KHBIE BEIIECTBA https://m.edsoo.ru/ffo

d2a6c

9 | AtomHo- bu6mmoreka [JOK
MOJICKYJISIPHOE https://m.edsoo.ru/ff0
yUEHHE d2d50

10 | 3akoH mOCTOSIHCTBA bubnmoreka [JOK
COCTaBa BEIICCTB. https://m.edsoo.ru/ffo
Xumuueckas d2eae
dhopmyia.

BanentHocTh
aTOMOB XMMHYECKHX
JJIEMEHTOB

11 | OtHOCHUTENBHAS bubnuorexa [JOK
aTOMHas Macca. https://m.edsoo.ru/ffo
OTtHocuTeIbHAS d323c
MOJICKYJISIpHAs
Macca

12 | MaccoBas fojs bubmuoreka [JOK
XHUMHAYECKOTO https://m.edsoo.ru/ff0
JJIEMEHTA B d350c
COCJIMHCHUU

13 | KomuvectBo bubnuotexa [JOK
BeniecTsa. Mouib. https://m.edsoo.ru/ffo
Mosipaast Mmacca d5230

14 | ®usndveckue u bu6mmoreka [IOK
XUMHUYECKHE https://m.edsoo.ru/ff0
SIBIICHUSL. d37fa
XuMuyeckas
peaKiust

15 | [TpusHaku u bub6nuorexa [IOK
yCIIOBUS https://m.edsoo.ru/ff0
MPOTEKaHUSI d3al6
XUMHAYECKHUX
peaxkuui

16 | 3akoH coxpaHeHUs bubmmoreka [JOK
MAaccChl BEIECTB. https://m.edsoo.ru/ffo
XuMHUECKHE d3b88
ypaBHCHHSI

17 | Berancnenus but6mmorekxa [IOK

KOJINYECTBA, MacChl
BEILIECTBA 10
YpaBHEHUSM
XUMHUYECCKUX
peakuuii

https://m.edsoo.ru/ff0
d5708



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
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

18 | Knaccuduxanus but6mmoreka [IOK
XUMHYECKHX https://m.edsoo.ru/ff0
peakiuii d3f34
(coenuHeHus,
pas3ioKeHus,
3aMEIIICHMS,
oOMeHa)

19 | M. B. JlomoHocOB bubmuoreka [JOK
— y4CHBIii- https://m.edsoo.ru/ffo
SHIUKJIOIEIUCT. d40c4
O600mmenue n
CUCTEMaTH3aIUs
3HaHUUI

20 | KonTponpHas bubmmorexa [IOK

paborta Nel mo Teme
«BemmecrtBa u
XUMHYECKHE
peaKIum

https://m.edsoo.ru/ffo
d4290

21

Bo3nyx — cmech
razoB. CocraB
Bo3ayxa. Kucnopon
— DJIEMCHT H
MPOCTOE BEIIECTBO.
O30H

bubmuorexa [JOK
https://m.edsoo.ru/ff0
d448e

22 | ®usnueckue u bubmuoreka [JOK
XUMHAYCCKHE https://m.edsoo.ru/ffo
CBOMCTBa d4614
KHCIIOpO/Ia
(peakiuu
OKUCJICHUS,
ropenue). [lonsarue
00 okcumax

23 | CiocoOmr bubmuoreka [JOK
TIOJTYYCHHUSI https://m.edsoo.ru/ff0

KHCJIOpOJIa B
naboparopuu u
IIPOMBIIIJIEHHOCTH.
[IpumeHeHue
KHCJI0pOJia

d497a

24

TennoBoii 3¢ ekt
XUMHYECKOM
peakIu, MOHATHE O
TEPMOXUMHUYECKOM
ypaBHEHUH, IK30- U
SHJO0TEPMUUYECKHUX
peaKIusIxX

bu6mmorexa [IOK
https://m.edsoo.ru/ffo
d4790

25

Tornugo (HedTs,
YTOJIb U METaH).
3arpsi3HeHue
BO3JIyXa, CITIOCOOBI
ero
MIpeIOTBPALCHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
d4cda



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
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

26

[IpakTrueckas
pabota Ne 3 o Teme
«Tonyuenue u

but6mmoreka [IOK
https://m.edsoo.ru/ffo
d4ae2

cobupanue
KHCIIOpOJIa,
W3YYCHHE €ro
CBOWCTB»

27 | Bogopox — bubmuoreka [IOK
AJIEMEHT U TPOCTOE https://m.edsoo.ru/ffo
BEIIIECTRO. d4ddo
Haxoxnenue B
IPUPOJIC

28 | ®usnueckue u bu6mmoreka [JOK
XUMHAYCCKHEC https://m.edsoo.ru/ffo
CBOMCTBa BOAOPO/IA. d4ddo
IIpumeHeHue
BOZIOpOJIA

29 | [Tonstue o bub6mmoreka [IOK

KHCJIOTaxX U COJISIX

https://m.edsoo.ru/ff0
d50d2

30 | CrmocoObr bubmuoreka [JOK
MOJTY4CHHSI https://m.edsoo.ru/ff0
BOJIOpOJIa B d4ddo
nabopaTopuu

31 | [IpakTuueckas bubnunoreka [JOK

pabota Ne 4 o Teme
«ITonyuenue u
coOupanue
BOZOPOJa, U3yYCHHE
€ro CBOMCTB)

https://m.edsoo.ru/ff0
d4f42

32

MossipHbli 00bEM
ra3oB. 3aKOH
ABoraapo

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d542e

33

Breraucnenus
00BEMa, KOJIMYECTBa
BEIECTBA rasa I1o
€ro U3BECTHOMY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d55a0

KOJIMYECTBY
BelIeCTBa UITU
00BEMY

34 | Beruucnenus bubnuotexa [JOK
00BEMOB Ta30B 1O https://m.edsoo.ru/ff0
YPaBHEHHIO d5708

peaKklu Ha OCHOBE
3aK0HA 00 BbEMHBIX
OTHOIIIEHHH Ta30B

35

duznueckue u
XUMUYECKUE
CBOWCTBA BOJBI

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0
d587a

36

CocrtaB OCHOBaHUH.
TToustue 00
WHMKATOpax

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
d59e2



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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

37 | Boma kax but6mmoreka [IOK
pPacTBOPHTEIIb. https://m.edsoo.ru/ff0
Haceimenssie u d5b40
HEHACBIIICHHBIE
pacTBOpHI.

Maccosas 1o
BEIIECTBA B
pacTBope

38 | [IpakTuueckas bubmuorexka [JOK
pabora Ne 5 o Teme https://m.edsoo.ru/ff0
«[Ipurorosnenue d5eba
pPacTBOPOB ¢
OnpeaeIEHHON
MacCOBOM J0JIer
PacTBOPEHHOTO
BEIICCTBA

39 | KontposbHas bubnnoreka [JOK
pabora Ne2 o teme https://m.edsoo.ru/ff0
«Kucnopoz. d6342

Bonopoa. Boga»

40 | Oxcuabl: cocTas, bu6mmoreka [JOK
KJIaccudukanusi, https://m.edsoo.ru/ff0
HOMECHKJIATypa d664e

41 | Ilonyuyenue u bubnuorexa [JOK
XUMHYECKHE https://m.edsoo.ru/ffo
CBOMCTBA d664e
KHUCJIOTHBIX,

OCHOBHBIX U
aM(pOTEpPHBIX
OKCH/IOB

42 | OcHOBaHHMS: COCTaB, bubmuoreka [JOK
Kiaccuukanus, https://m.edsoo.ru/ffo
HOMEHKJIaTypa d67ca

43 | TlomyueHue u bubnuotexa [JOK
XUMHUYECKHE https://m.edsoo.ru/ff0
CBOMCTBA d67ca
OCHOBaHMM

44 | KuCnoTel: COCTaB, bu6mmoreka [IOK
kiaccudukanus, https://m.edsoo.ru/ffo
HOMEHKJIaTypa dfee2

45 | IMonyuyenue u bubnuotexa [JOK
XUMHUYECKHE https://m.edsoo.ru/ff0

CBOMCTBA KUCJIOT

dfee2

46 | Conu (cpenHue): bubnmoreka [JOK
HOMEHKJIATypa, https://m.edsoo.ru/00a
CIOCOOBI d9474
MOJTyYCHUS,

XUMHUYECKHE
CBOMCTBA

47 | TlpakTrueckas bub6nuorexa [IOK

pabora Ne 6. https://m.edsoo.ru/00a

Pemenue

d9b7c



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
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

AKCIICPUMEHTAIbHBI
X 3aJ1a4 I10 TEME
«OCHOBHBIE KJIACCBI
HEOPraHUYECKUX
COCTUHEHUN )

48

T'eneTnueckas cBsI3b
MEXy KJlaccamu

bubmuoreka [JOK
https://m.edsoo.ru/00a

HEOPraHU4eCKUX d9a50
COETUHEHUN

49 | O60061meHue bubnmoreka [JOK
CHCTEMATU3ALNS https://m.edsoo.ru/00a
3HaHU d9ch2

50 | KontposbHas bubmuoteka [JOK

pabota Ne3 mo Teme
"OCHOBHEIE KJIACCHI

https://m.edsoo.ru/00a
d9ela

HEOPraHUYeCKUX
coenuHeHun"

51 | IlepBble MONBITKU bubnuorexa [JOK
KIaccuuKamum https://m.edsoo.ru/00a
XUMHYECKHX doffa
AJIEMEHTOB.

[TonsTHe 0 rpynmax
CXOIHBIX 2JIEMEHTOB

52 | Ilepuonnyeckuit bubnuotexa [JOK
3aKOH H https://m.edsoo.ru/00a
[Meproanveckas da52c
cucTema
XUMHYECKHX
anemenToB . U.

Meneneena

53 | [lepuoasl, rpymisl, bu6nuorexa [IOK
HOJITPYIIITBI https://m.edsoo.ru/00a

da52c

54 | CtpoeHue aTOMOB. bubnunoreka [JOK

CocTaB aTOMHBIX
saep. M3oTonsl

https://m.edsoo.ru/00a
da342

55 | Ctpoenue bubnuotexa [JOK
ANIEKTPOHHBIX https://m.edsoo.ru/00a
000JI0YeK aTOMOB daébc
3JIEMEHTOB
[Tepuonnueckoi
cuctemsl J[. U.

Meneneena

56 | XapakTepHucTuka bubnuorexa [IOK

XHUMHAYECKOTO https://m.edsoo.ru/00a

3JIEMEHTA MO €ro
MOJIOKEHUIO B
[Tepuonnueckon
cucteme /1. W.
MenneneeBa

da824



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
https://m.edsoo.ru/00ada824

57 | 3naueHue 1 bu6mmoreka [IOK
[epuoanyeckoro https://m.edsoo.ru/00a
3aKOHA JUIA da96e
pa3BUTUS HAYKH H
npaktuku. /1. 1
Mennenees —

Y4EHBIN, IeJaror U
Ipax<IaHuH

58 | DnekTpooTpumarens | 1 bubmuoteka [JOK
HOCTh aTOMOB https://m.edsoo.ru/00a
XHUMHUYECKHX daab8
3JIEMEHTOB/

Bcepoccutickas
MIPOBEpPOYHAs
paborta

59 | Uonnas 1 bubmmoreka [JOK
XMMHYECKas CBA3b https://m.edsoo.ru/00a

dac34

60 | KoBailenTHas 1 bubmuoreka [JOK
HoJIsIpHAsT https://m.edsoo.ru/00a
XMMHUYECKasl CBSI3b daab8

61 | KoayienTHast 1 but6mmoreka [IOK
HETOJIspHas https://m.edsoo.ru/00a
XHUMHYECKask CBA3b daab9

62 | CreneHb OKHCIICHUS 1 bubmuoreka [JOK

https://m.edsoo.ru/00a
dae28

63 | OxucnurensHO- 1 bubmmoreka [JOK
BOCCTAHOBUTEIILHBIE https://m.edsoo.ru/00a
peakiuu db076

64 | Oxucnureny u 1 bubnuotexa [JOK
BOCCTAHOBUTEIIN https://m.edsoo.ru/00a

db076

65 | KonTponpHas 1 bu6nuoreka [IOK
pabota Ne4 o Teme https://m.edsoo.ru/00a
«CTpoeHue aToma. db486
XHUMUYECKasi CBSI3b)

66 | Pe3epBHBIil ypoOK. 1 bu6nuorexa [IOK
O06o0meHEe 1 https://m.edsoo.ru/00a
CHCTEMATH3aLNA db33c
3HAHUU

67 | Pe3epBHBIi ypOK. 1 bub6nuorexa [IOK
O06o0meHEe 1 https://m.edsoo.ru/00a
CUCTeMAaTH3aIIHS d9ch2
3HAHUU

68 | PesepBHbIil ypOK. 1 bubnuorexa [IOK
O06o01eHHe 1 https://m.edsoo.ru/ff0
cucTeMaTu3aius d61c6
3HAHUU

OBIIEE 68

KOJIMYECTBO



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
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

YACOB I10
ITPOTPAMME

9 KJIACC

Ne
/
I

Tema ypoka

KonmuectBo yacoB

Bcer

KonTposba
bIe PabOTHI

[IpakTuuec
KHe paboThl

Jara
U3y4eH
nus

DNEeKTPOHHBIE
udpoBbie
o0Opa3oBaTeNbHbIC

pecypchl

[Tepuoanueckuit
3aKOH.
Ilepnonnueckas
cucrema
XUMUYECKHUX
snemenTtoB . U.
Menpeneena

bubmuoreka [JOK
https://m.edsoo.ru/00a
db59e

3aKOHOMEPHOCTH
B U3MEHEHUU
CBOWCTB
XUMHUYECKHUX
3JIEMEHTOB
IIEPBBIX TPEX
NIEPHOJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00a
db6b6

Krnaccudukanus
Y HOMEHKJIaTypa
HCOPTaHNYCCKUX
BEIIICCTB

bu6mmoreka [{OK
https://m.edsoo.ru/00a
db7e2

Buael
XUMHYCCKOM
CBSI3H U THIIBI
KPUCTAJUIMYECKU
X pemcToK

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dbac6

KonTponbHas
paborta Nel mo
TEME
«IToBTOpEHUE 1
yriiyoneHue
3HaAHUU
OCHOBHBIX
paszienoB Kypca 8
KJ1accay

Knaccudukanms
XUMHYECKHUX
peaKkuuii mo
pa3INYHbIM
pU3HAKaM

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dbch0

ITonstue o
CKOpOCTH
XUMHUYECKOMN
peaKkuu.
ITonstue o
TOMOT€HHBIX U
reTepOTreHHBIX
peaKuuax

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dbe9a



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
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

8 | Ilonsarue o bu6mmoreka [JOK
XUMHYECKOM https://m.edsoo.ru/00a
PaBHOBECHH. dc28c
®DakTopsl,

BJIUSIONIUE HA
CKOPOCTh
XUMHYECKON
peaKiuu u
MOJIOXKEHUE
XUMHUYECKOTO
pPaBHOBECHS

9 | OkucnuTeNbHO- bubnmoreka [JOK
BOCCTAHOBHUTEIJIbH https://m.edsoo.ru/00a
bIC PEAKIIUU dcade

10 | Teopus bubmuorexka [JOK
AJICKTPOTUTUIECK https://m.edsoo.ru/00a
O IUCCOLUALIMH. dcd68
CuibHBIC U
cinabbie
DJICKTPOJIUTHI

11 | MouHble bubmuorexa [JOK
ypaBHCHHS https://m.edsoo.ru/00a
peaKiuii dd448

12 | Xumuueckue bu6mmoreka [IOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/00a
1 OCHOBAHHUI B dd5d8
CBETE
MPECTaBICHUI
00
IIEKTPOIUTUICCK
O JTUCCOIUAAITUN

13 | Xumuueckue bu6mmoreka [IOK
CBOWCTBA coJied B https://m.edsoo.ru/00a
CBETE dd8bh2
IIPEACTaBICHUI
00
AIIEKTPOIUTUIECK
OM JINCCOITHAITH

14 | ITousarue o bu6mmoreka [JOK
THPOJTU3E COJIeH https://m.edsoo.ru/00a

ddod4

15 | O0oO1IeHne n bu6mmoreka [IOK
CHCTEMATH3ALIH https://m.edsoo.ru/00a
3HaHUH ddd12

16 | IIpakTiueckas bubnnoreka [JOK
pabota Ne 1. https://m.edsoo.ru/00a
«Permenne ddbfa
IKCIIEPUMEHTAITh
HBIX 337129

17 | KonTponbHas bub6nuorexa [IOK
pabota Ne2 1o https://m.edsoo.ru/00a

TEMC

ddecO



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
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

«DNEKTPOIUTHYE
cKast
JUCCOLMALNS.
XuMHYeCcKue
peakuuu B
pacTBoOpax»

18

Oomas
XapaKTEepUCTUKA
raJIoreHOB.
XuMH4YecKue
CBOMCTBa Ha
npuMepe XJopa

bu6mmoreka [JOK
https://m.edsoo.ru/00a
ddfe2

19 | XmopoBoaopo. bu6mmoreka [JOK
Counsinas https://m.edsoo.ru/00a
KHCJIOTA, del04
XUMUYECKHE
CBOMCTBA,

MOJIy4eHHE,
IIPUMEHEHUE

20 | IlpakTuueckas bubnuorexa [JOK
pabota Ne 2 1o https://m.edsoo.ru/00a
TEMe de348
«ITonyuenue
COJISTHOM
KHCJIOTHI,
u3ydeHue e
CBOMCTB»

21 | BeruucieHus mo bu6mmoreka [{OK
ypaBHEHUSIM https://m.edsoo.ru/00a
XUMHYECKHX de488
peaKkuuu, eciu
OJIVH U3
pEareHToB JIaH B
M30BITKE

22 | O6mas bu6mmoreka [JOK
XapaKTepUCTHKA https://m.edsoo.ru/00a
aneMeHTOB VIA- de64a
TPYIIIBI

23 | AnnoTponHsle bub6nuorexa [IOK
Mo (UKaIIH https://m.edsoo.ru/00a
CEpBI. de64a
Haxoxnenne
cepel U €€
COECTMHEHUN B
pUPOJIE.

XuMU4YeCKue
CBOMCTBA CEPBI

24 | CepoBonopon, bubmmoreka [JOK
CTpOEHHUE, https://m.edsoo.ru/00a
busnueckue u de802
XUMUYECKHE

CBOMCTBA



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
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

25

OKCHUIBI CEPBI.
CepHas Kucniora,
buzndeckue u
XUMHUYECKHE
CBOMCTBA,
MIPUMEHCHUE

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dea28

26

Xumudgeckue
peakiuu,
JIeKaIIye B
OCHOBE
MIPOMBIIIEHHOTO
crocoba
MOJTy4YCHUS
CEPHOU KHUCIIOTHI.
Xumudaeckoe
3arpsi3sHEHUE
OKpYKaroleu
cpenbl
COEIUHEHUAMU
cepbl

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dec8a

27

Brranciaenune
MacCOBOH JIOJIU
BBIX0J1a

bubmuorexa [JOK
https://m.edsoo.ru/00a
dec8a

IPOyKTa
peakiuu

28 | OGmmas bubnmoreka [JOK
XapaKTEPUCTHKA https://m.edsoo.ru/00a

a51eMeHTOB VA-
rpynmsl. A30T,
pacnpocTpaHeHue
B IIPUPOJIE,
¢buznueckue u
XUMHUYECKHE
CBOMCTBA

deeab

29

AMMmak, ero
¢buznueckue u

bu6mmoreka [JOK
https://m.edsoo.ru/00a

XHUMHUYECKHUE dfo04
CBOMCTBA,
HOJy4YEeHUE U
pUMEHEHHE
30 | Ilpaktuueckas bub6nuorexa [IOK

pabora Ne 3 o
TEME
«ITonyuenne
aMMHaKa,
U3YYEHUE ero
CBOWCTB)

https://m.edsoo.ru/00a
df180

31

A3ortHas
KHCIIOTa, €€
buznueckue u
XHUMUYCCKHE
CBOICTBA

but6mmorexa [IOK
https://m.edsoo.ru/00a
df306



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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

32

Hcnons3oBanne
HUTPATOB U
coJieli aMMOHUS B
KauyeCTBE
MHUHEpaTbHBIX
ya00peHuil.
Xumudaeckoe
3arpsi3sHEHUE
OKpYy>Karoleu
cpenbl
COeIMHEHUAMU
azorTa

bu6mmoreka [JOK
https://m.edsoo.ru/00a
df518

33

®docdop. Okcua
docdopa (V) u
dbochopnas
KHCIIOTA,
buzndeckue u
XUMHUYCCKHEC
CBOMCTBA,
MOJTyYCHUE

bu6mmoreka [JOK
https://m.edsoo.ru/00a
df68a

34

Hcnonw3oBanue
docdaros B
KayecTBe
MUHEPATBHBIX
ynoopeHuil.
3arpsisHeHUE
MPUPOAHOMN
cpenbl
dbocdaramu

bubmuorexa [JOK
https://m.edsoo.ru/00a
dfc20

35

Yraepon,
pacIrpocTpaHeHHe
B TIpUpPOJE,
¢dusnueckue u
XUMHYECKHE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dfd9c

36

Oxcuppl
yriaepoaa, ux
¢buznueckue u

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dfebe

XUMHUYECKHE

CBOMCTBA.
DKOJIOTHYECKHUE
po0JIeMBl,
CBSI3aHHBIE C
OKCHJIOM

yraepoaa (IV)

37 | YronpHas bubmmorexa [JOK
KHUCTIOTa U €€ https://m.edsoo.ru/00ae
COJIH 006¢

38 | Ilpaktuueckas bubmuorexa [IOK
pabota Ne 4 o https://m.edsoo.ru/00ae
TeEME 027e

"Ilonyuyenune



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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

YIJIEKUCIIOTO

rasa.
KauectBennas
peaxius Ha
KapOoHaT-HOH"

39 | [lepBoHauaNbHBIE bubnmoreka [JOK
HOHATHUS 00 https://m.edsoo.ru/00ae
OpPTraHUYeCKUX 054e
BEIIECTBaX KaK O
COCTUHEHUSIX
yriaepoja

40 | KpemHuii u ero bubnmoreka [JOK
COEMHEHUS https://m.edsoo.ru/00ae

080a

41 | IlpakTruueckas bubmuorexa [JOK
pabota Ne 5. https://m.edsoo.ru/00ae
Pemenne Obf2
IKCIIEPUMECHTAITh

HBIX 3a7a4 110
TEME
«Baxneiinine
HEMeTaJJIbl U UX
COECTUHECHUY

42

KoHntposbHas
pabota Ne3 mo
TeMe
«Baxuenmue
HEMETAJUIbI U UX
COETMHEHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
0el8

43

OOmas
XapaKTEPUCTUKA
XUMHYECKHUX
2JIEMEHTOB —
METaJLIOB.
Merannuueckas
CBS3b U
MeTaJJimyecKas
KpHCTaJUIMYECKas
pemeTKa.
duznueckue
CBOMCTBa
METAaJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
103e

44

XUMHYECKHe
CBOMCTBaA
METAJLJIOB.
DIIEKTPOXUMUYEC
KUH sl
HaIpsHKEHUN
METAJLJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
1156

45

O01ue crroco0n!
MOJTy4eHUs
METAJUIOB.

bu6mmoreka [{OK
https://m.edsoo.ru/00ae
1156



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
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

CriaBEL
Briuucnenus no

YpaBHEHUSIM
XUMHYECKHUX
peakui, eciu
OJIMH U3
peareHToB
COJICPKUT
pUMecH

46 | IlonsTue o bubnmoreka [JOK
KOPPO3HHU https://m.edsoo.ru/00ae
METaJUIOB 1278

47 | Ilenounsbie bu6mmoreka [JOK
METaJLTBI https://m.edsoo.ru/00ae

14b2

48 | Oxcunbl u bubnmoreka [JOK
THIPOKCHIBI https://m.edsoo.ru/00ae
HATPUS U KaJIHsI 14h2

49 | IllenouHo3eMelb bubmuoreka [JOK
HBIC METAJLIBI — https://m.edsoo.ru/00ae
KaJIBIHA U 15e8
Mar"Hui

50 | Baxnetimmue bubmuoreka [JOK
COCIMHCHUS https://m.edsoo.ru/00ae
KaJIbLYS 15e8

51 | O6ob6mecHHE 1
CUCTEeMaTU3aIHs
3HAHUM

52 | JKécTkoCTh BOJIBI bubnuorexa [JOK

U CIIOCOOBI eé

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

yCTpaHEHUS 1886
53 | Ilpaktuueckas bub6nuorexa [IOK
pabdota Ne 6 o https://m.edsoo.ru/00ae

TeMe "JKECTKOCTh
BOJIBI U METObI
e€ yctpaHeHus"

1ae8

54 | AnroMuHuUMA bubnuoteka [JOK
https://m.edsoo.ru/00ae
1c64

55 | AmdoTtepHsbIe bub6nuorexa [IOK

CBOMCTBA OKCHUA
U THJIPOKCUJIA

https://m.edsoo.ru/00ae
1c64

56 | XKeneso bubmmoreka [JOK
https://m.edsoo.ru/00ae
1d86

57 | Okcumpl, bu6mmoreka [JOK

TUAPOKCUIIBI U
counu xkenesa (1)
u xxenesa (I1I)

https://m.edsoo.ru/00ae
35e6

58

O060061EeHNE U
CHUCTEMATHU3AIN
3HAHUH



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

59

[IpakTnueckas
pabota Ne 7.
Pemrenne
AKCIIEPUMEHTAIIb
HBIX 3a7a4 I10
TeMe
«Baxneimme
METaJUIbl U UX
COEIMHEHMS

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
3de8

60

Breraucnenus mo
ypaBHEHUSIM
XUMHYECKHUX
peakui, eciu
OJINH U3
peareHToB JlaH B
U30BITKE UJIH
COIEPXKUT
MIPUMECH.
Brraucnenus
MacCOBOM JOJIU
BBIXO0J1a
MPOJIYKTa
peaKkuu

bubmuoreka [JOK
https://m.edsoo.ru/00ae
1750

61

O06o0061IEHNE U
CUCTEMATU3ALIUS
3HAHUH

62

KonTponbhas
pabota Ne4 o
TeMe
«Baxnenmmue
METaJUIbl U UX
COCTMHECHUS

63

BemecTBa u
MaTepHalibl B
MMOBCETHEBHOU
JKU3HU YeJOBeKa

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
3f50

64

XHUMHUUYECKOE
3arpsi3HEHUE
OKpY’KaIOIIEeH
cpenbl

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
4270

65

Ponp xumuu B
pelIeHnn
9KOJIOTHYECKHX
npo0emM

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
4270

66

PesepBHBIi ypOK.

0O00011eHne n
CUCTEMATHU3ALUS
3HAaHUI

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
0d0a

67

Pe3epBHBIN ypOK.

O060061IEHNE U
CHUCTEMATHU3AIAA
3HAHUH

but6mmorexa [IOK
https://m.edsoo.ru/00a
db33c



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
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

68 | PezepBHBI ypOK. 1 bubnuoreka [JOK
O06o00611eHne U https://m.edsoo.ru/00a
CHUCTEMATH3ALM d9cb2

3HAHUU

OBIIEE 68 4 7
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

YYEBHO-METO/JAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

. KonTposnpHbie 1 mpoBepouHbie paboThl K yueOHUKY «Xumus. 8» (2007).

KoHTposibHBIE U TPOBEPOYHBIC PAOOTHI K yueOHUKY «Xumus. 9» (2010).

HacronpHas kaura yuurens «Xumus. 8» (2011).

HactonpHas kaura yuurens «Xumus. 9» (2007).

Pabouas Terpanp k yueOHuky «Xumus. 8» (2008).

Pabouas Terpaap k yueOHuky «Xumus. 9» (2008).

Terpanp a1 1a60paTOPHBIX OMBITOB U MPAKTHUECKUX PAOOT K yIEOHUKY «XUMUS. 8»

(2008).

8. Terpanp A 1a0OPATOPHBIX OMBITOB U MPAKTHUECKUX PAOOT K yUEOHUKY «XUMUS. I»
(2008).

9. Meroauueckoe nocodue Kk yueOHuky «Xumus. 8» (2018).

10. Meronndeckoe nmocobue Kk yueOHuky «Xumus. 9» (2018).

NoO oA wN e


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

