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HOACHUTEJBHASA 3AIIUCKA

[IporpaMma Mo XMMHHM Ha YpPOBHE OCHOBHOIO 0O0IlEro oOpa3oBaHHUs COCTaBJIeHA Ha OCHOBE
TpeGoBaHUIl K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTENIbHOM MPOrpaMMbl OCHOBHOT'O OOILEro
oOpaszoBanusi, npencraBieHHbix B ®I'OC OOO, a Taxke Ha oOcHoBe (eaepaiabHOU paboueit
IpOrpaMMBbl BOCIIUTAHUS U C y4ETOM KOHIEMIMM NPENoAaBaHUsA Y4eOHOro mpeaMera «XUMHS» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma 1o xuMHHM JaéT TpPEACTaBICHHWE O IMensAX, oOmeld cTparerun oOydeHus,
BOCIIUTAHUS U Pa3BUTHs OOydalOIIMXCS CpPEeACTBaMU Y4eOHOro IPEAMETa, YCTaHaBIMBAeT
00s13aTebHOE NPEIMETHOE COJIEpKAHME, IPENyCMAaTPUBAET PpacCHpeleleHre €ro o KiaccaM Hu
CTPYKTYpUPOBaHHUE IO pa3jieiiaM U TeMaM NPOrpaMMbl 110 XUMUHU, ONPEIEIeT KOJIUYECTBEHHbIE U
KayeCTBEHHbIE XapaKTEPUCTHUKU COJEp)KaHUS, PEKOMEHAYEMYIO IO0CIe0BaTEeNbHOCTh H3YYEHUS
XUMHUU C Y4ETOM MEXKIIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3ed, JIOTMKHM ydeOHOro mpoiecca,
BO3PACTHBIX OCOOCHHOCTEH O0ydaloluXcsl, OMpenenseT BO3MOXHOCTH MpeaMeTa i peanu3aluu
TpeOOBaHUIl K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOW NpOrpaMMbl Ha YpOBHE
OCHOBHOT'0 0011ero oOpa3oBaHus, a TaKke TpeOOBaHHUH K pe3ylbTaTaM 00y4YeHHs] XMMHUU Ha YPOBHE
Heneld W3ydeHus IpeIMeTa M OCHOBHBIX BHUIOB y4eOHO-TIO3HABATENBHOW JESATEIbHOCTU
00y4Jaromierocs Mo OCBOCHUIO Y4eOHOTO COAEPIKaHMS.

3HaHUE XUMUHU CIYXUT OCHOBOH I (OPMHPOBAaHHS MHUPOBO33PEHHUS 00ydarollerocs, ero
IPEACTaBICHUNH O MAaTepUaJbHOM €IMHCTBE MHUpa, BAXKHYIO POJb UIpaioT (HOpMUpYEMbIE XUMUEH
IPEACTABJICHUS O B3aMMOIPEBPALICHUSX PHEPrUH M 00 3BOJIOLUU BELIECTB B MPHUPOJE, O MYyTAX
peleHus riodaabHbIX IPO0JIeM YCTOHYMBOIO pa3BUTHS YEIOBEUECTBA — ChIPbEBOI, SHEPreTHUECKOM,
MUIIEBON U 9KOJIOrMUYecKoil 0e30MmacHOCTH, MPo0JIeM 3ApaBOOXPaH CHUS.

N3yyenune xumuu:

CIIOCOOCTBYET pealn3alliid BO3MOXKHOCTEH i caMOpa3BUTHS U (OPMUPOBAHUS KyJIbTYpHI
JMYHOCTH, €€ 001Iel 1 PYHKIIMOHATBHON rPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHWE MBIIUICHUS W TBOPUYECKUX CHOCOOHOCTEH O0ydJarommxcs,
HaBBIKOB UX CAMOCTOSATENIFHONW Y4eOHOU MeATENbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKUX
YMEHMM, HEOOXOAUMBIX KaK B ITOBCETHEBHOM KU3HHU, TaK U B IPO(PECCUOHAIBHOM €A TENbHOCTH;

3HaKOMUT €O CHeUU(PHKON HAYYHOTO MBILIUICHHUS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO B3TJIsa
Ha E€IMHCTBO IMPUPOABI M YEIOBEKa, SBIISIETCS OTBETCTBEHHBIM JTalnoM B (OPMHUPOBAHUU
€CTECTBEHHO-HAaY4YHOI IrPaMOTHOCTH 00 yUarolnXcs;

crnoco0cTByeT POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MPUPOJIE, K UETIOBEKY, BHOCHT CBOM BKJIaJl B AKOJIOTHYECKOe 00pa3oBaHre 00yUJatomuxcs.

JlanHble HampaBieHHS B OOy4YeHHHM XHMHHM OOECleuyuBalOTCA crnenuuKoi coaepskaHus
y4eOHOro MpeaMeTa, KOTOPBIM SBJISETCS MEeJarorMueckd aJalnTUPOBAHHBIM OTpakeHHeM 0a30BOi
HAyKH XMMHH Ha ONPEeIEHHOM dTane e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO oOIIero oOpa3oBaHUSI OPUEHTHPOBAH HAa OCBOEHHUE
O00yYaIOLIMMHKCSL CUCTEMbl IMEPBOHAYAIBHBIX MOHATHH XMMHH, OCHOB HEOPraHMYECKOW XUMHUHU U
HEKOTOPBIX OT/EIbHBIX 3HAUMMBbIX [TOHSITUH OpraHMYeCKON XUMUH.

CrtpykTypa coaepaHUs HpOrpaMMbl MO XUMHH C(HOPMHUpPOBAaHA HAa OCHOBE CHCTEMHOIO
noaxoza kK e€ uzyuenuto. CojepxaHue CKJIAJbIBACTCS U3 CUCTEMBbI OHITUNH O XUMHUYECKOM 3JIEMEHTE
M BEIIECTBE M CUCTEMBbl MOHATHUH O XUMHUYECKOW peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO
OpPraHM30BaHbl IO NPUHLHUITY IOCIENOBATEIbHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKHX
IPEACTABIEHNUN Pa3HOIO yPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'0 €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akona J[. V1. MenaeneeBa kak OCHOBHOI' O 3aKOHA XUMHUMU;



— Y4YEHHUs O CTPOEHUH aTOMa U XUMUYECKOU CBSI3U;

— NPEICTaBICHUI 00 3TEKTPOIUTUYECKON JUCCOLUAIIMN BEIIECTB B PACTBOPaX.

Teopernueckue 3HAaHMS pacCMaTPUBAIOTCS HAa OCHOBE OJMIMPUYECKH IOJYYEHHBIX U
OCMBICIIEHHBIX (D)aKTOB, Pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHSI K JPYrOMY, BBITOJHSSA
byHKIMM OOBSICHEHHS W MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOYKHOCTEH MPaKTHYECKOTO
MPUMEHEHUS U MOJyYeHHS U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU CHOCOOCTBYET (OPMHUPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTaBJSIIOIIEN HAay4yHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOIBI,
LIEHHOCTHOIO OTHOUIEHMsI K HaYYHOMY 3HAaHHMIO M METOAAM IIO3HaHUs B Hayke. M3ydeHue xumuu
MPOMCXOUT C MPUBJICUEHUEM 3HAHUI U3 paHee U3YUEHHBIX Y4eOHBIX MpeameToB: «OKpyKarolui
Mup», «brnonorus. 5-7 knacce» u «Pusnka. 7 Knacey.

[Ipu u3ydeHUH XUMHUU TPOUCXOAUT (OPMHUpPOBAHHE 3HAHMM OCHOB XMMHYECKOW HAyKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOI JesATEIbHOCTH YelIOBeKa U KaK OJHOr0 M3
KOMITOHEHTOB MHUPOBOH KYJbTYpHI. 3a7aua y4eOHOro mpeaMera COCTOUT B (POPMUPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAHUM — Ba)KHEHIIMX (PaKTOB, MOHATHUN, 3aKOHOB M TEOPETHYECKUX IOJOKEHUH,
JOCTYMHBIX 0000IIEHUH MUPOBO33PEHUECKOI0 XapaKTepa, si3blka HAyKH, B IPUOOILIEHUN K HaYYHBIM
MeTOZaM MO3HaHUS IIPU U3yYEHUU BEIIECTB M XMMHUYECKUX PeaklUuid, B (OPMUPOBAHUU U Pa3BUTUU
[IO3HABATEJIbHBIX YMEHMM M UX TpPUMEHEHMH B  Yy4eOHO-NO3HABATENbHOW U  y4eOHO-
HCCIIEZIOBATEIbCKOM AESITEbHOCTH, OCBOGHUM MpaBUil Oe30MacHOro oOpallleHUsl C BEIIeCTBaMU B
IIOBCEHEBHOM JKU3HU.

[Ipy u3ydyeHUM XUMUU Ha YpPOBHE OCHOBHOI'O OOIEro OOpa3oBaHMs Ba)KHOE 3HAUYCHHE
MPUOOPENIN TaKHUE IEeJIH, KaK:

— (opmupoBaHHE WHTEIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHMIO,
COTPYAHHYECTBY, CAMOCTOSITEIbHOMY TMPHUHSITHIO PEIICHUH, CIIOCOOHOW aAamTUPOBaThCA K OBICTPO
MEHSIFOLIIUMCSI YCIIOBUSAM KU3HU;

— HampaBJICHHOCTb OOYy4YEeHHS Ha CHCTeMaTH4yeckoe mpuoliieHne o0ydaromuxcs K
CaMOCTOSITENIbHON TO3HAaBATEIbHOM NEATENbHOCTH, HAYYHBIM METOJaM ITO3HAaHUS, (HOpMHUPYIOIINM
MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUU;

— o0ecreueHue YCIOBHH, CHOCOOCTBYIOIIMX MPHUOOPETEHHUI0 OOyYarONIMMHCS —OIBITA
pa3HOOOpa3HON JeATeNbHOCTH, IO3HAHMS M CaMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIUH ), UMEIOIIMX YHUBEPCAJIbHOE 3HaUEHHE JIJISl Pa3JIMUHbIX BUJIOB 1€ TEINbHOCTH;

— (opmupoBaHue oOLIeH (YHKIHMOHAJIBHON M €CTECTBEHHO-HAyYHOW I'PAMOTHOCTH, B TOM
qyciIe YMEHUNH OOBSCHATh M OLICHUBATh SIBJIEHUS OKPY’KAIOLIEro MHUpA, UCIIONb3Ysl 3HAHUS U OIIBIT,
IIOJIyYEHHbIE NPU U3YyYEHUU XUMHH, IPUMEHATh UX MPH PELIEHUHU NPoOIeM B OBCEJHEBHON XKU3HU
Y TPYAOBOM JEATEIbHOCTH;

— (dopmupoBaHue y 0O0y4arOUIMXCS T'YMAHHCTUYECKUX OTHOIIECHUH, MOHUMAHHS IEHHOCTH
XUMHUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKH IeJIecO00pa3HOro MOBEACHHs B OBITY U
TPYJOBOM 1€ATEIILHOCTH B 1[E€JISIX COXPAHEHUSI CBOETO 370POBbsSI U OKPYKAIOLIEH NPUPOHON CPelbl;

— pa3BUTHE MOTHBAIMU K O0YUYEHHUIO, CIIOCOOHOCTEN K CAaMOKOHTPOJIIO M CAMOBOCHUTAHUIO Ha
OCHOBE YCBOEHHS O0LIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HAIPaBJICHHOCTH JlajbHEHIIero o0y4yeHusl.

OOmiee 4MCIO 4YacoB, OTBEAEHHBIX Uil M3yYEHUS XUMHHM Ha YpOBHE OCHOBHOIO OOIIEro
oOpaszoBanms, coctaBisier 136 gacoB: B 8 kimacce — 68 gacoB (2 daca B Heneno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUSA

8 KIIACC

IlepBoHayaibHbIE XUMHYECKHE MIOHATHUS

[Ipenmer xumun. Poas XUMUUM B )KM3HH 4YeloBeKa. XUMUS B cUCTeMe HayK. Tena u Bemecrsa.
@u3nYeCKUe CBOMCTBA BEIIECTB. ATperaTHOE COCTOsiHME BellecTB. [loHsATHE 0 MeTogax MO3HAaHUS B
xumun. Yucteie BemecTBa 1 cMecd. CriocoObI pa3AeieHust CMeCei.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 37IeMEeHThl. CUMBOJIBI XUMUUYECKUX 3JIEMEHTOB. [IpocThie n
CJI0’KHbI€ BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckast popmyna. BaaeHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemiecTB. OTHOCUTENbHAS aTOMHas: Macca. OTHOCUTENbHAsE MOJIEKYJIsIpHAst Macca. MaccoBast
JIOJISI XMMUYECKOr 0 DJIEMEHTA B COEIMHEHUU.

KommmuectBo BemectBa. Monbs. MonsipHas Macca. B3auMoOCBSI3b KOJMYECTBA, MAaCChl U YuUCia
CTPYKTYPHBIX €IMHUII BenecTBa. Pacu€rel mo ¢popMysiaM XUMHYECKUX COSTMHECHUN.

Ousznueckue W XMMHUUYECKHE SBIEHUsA. XUMHUUYECKas peakius U e€ MNpuU3HaKd. 3aKOoH
COXpaHEHHUsI MaccChl BELIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccudukanus XuMHUYECKHX peaKlui
(coenuHeHUs1, Pa3I0KEHUS, 3aMEIICHUSI, OOMEHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMMHYECKOW TOCYAOH, mpaBwiaMu paboThl B Jabopatopuu U NpHEMaMH
oOpamieHusi ¢ 7a00paTOpHBIM OOOpYyIOBAaHUEM, H3y4YE€HHUE U ONHCaHHE (QU3NYECKUX CBOICTB
00pa3Ii0B HEOPraHWYECKUX BEIIECTB, HaOmojaeHne (Qu3nueckux (IUIaBlieHHE BOCKA, TasHUE JIbJa,
pacTHUpaHHUe caxapa B CTYIKE, KUIEHUE M KOHJEHCALMS BOJbl) U XUMHUYECKUX (FOpEHUE CBEYH,
MpOKaJIMBaHWE MEIHOW MPOBOJIOKH, B3aMMOJACHCTBUE MeJla ¢ KHCJIOTOM) sIBJIEHUU, HAOOJAeHUE U
OMKCAaHWE MPHU3HAKOB MPOTEKAHHUS XUMHYECKHX peakiuil (pa3ioKeHue caxapa, B3aMMOJCHCTBUE
CEepHOIl KHCIOTBI C XJOpuaoM Oapus, pasioxeHue ruapokcuaa meau (II) mpu HarpeBanuw,
B3aUMOJICHCTBHE Kene3a ¢ pactBopoMm comm menu (1), uzydeHue crmocoOOB pa3aeneHus cMeceid: ¢
MOMOIIFI0 MarHuTa, (QUIBTpOBaHWE, BBIMAPUBAHHE, AUCTHILLANHUS, Xpomarorpadus, MpoBeICHHE
OUMCTKH TIOBApEHHON COJHM, HAOMIOJeHWEe ¥ ONUCAaHWE pPEe3yJbTAaTOB MPOBEICHUS OIBITA,
WJUTIOCTPUPYIOIIETrO 3aKOH COXPAaHEHUS MAaCChI, CO3J[aHUE MOJIENICH MOJIEKYJT (IIIapOCTEPIKHEBBIX ).

Ba:kHeliue npeacTaBUTE I HEOPraHUYECKUX BEECTB

Bosnyx — cmech razoe. CocrtaB Bo3ayxa. Kucimopog — 3JIeMEHT M MpPOCTOE BEIIECTBO.
Haxoxxnenue xucnopopa B npupoje, (pusMueckue M XUMHUYECKHE CBOMCTBA (pEeakLMHU TOpPEHHs).
Oxcunpl. Ilpumenenune kucnopona. CrnocoObl ModydeHHMs] KuciaopoJa B Jjabopatopuu U
npoMbliuieHHOCTH. KpyroBopor kucimopoma B mpupone. O30H — auioTporHas MOAUUKALHS
KHUCIIOpOJIa.

TemnoBolt >(dexkT XuMUYECKOW peakinH, TEePMOXHMMHUYECKHE YypaBHEHHUS, 0JK30- W
SHAOTEPMHUYECKHE peakiuu. TOommmBo: yroiab W MeTaH. 3arpsA3HEHUE BO3/yXa, YCHUIJIEHHE
MapHUKOBOTO 3 deKTa, pa3pylnieHue 030HOBOTO CIOA.

Bopmopon — anemMeHT U mpocToe BemecTBo. HaxoxaeHue Bojopona B mpupoae, Gu3ndeckue u
XUMHUYECKUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MosrydeHus. Kucinotel u conu.

MoutsipHbIii 00BEM ra30B. Pacu€Thl 10 XUMHYECKHMM ypaBHCHHSM.

®usnueckue cBoWcTBa BOAbL. Boma kak pactBopurens. PactBopsl. HacelmieHHble U
HEHACHIILIEHHbIE PacTBOPBI. PacTBOpUMOCTH BelecTB B BoAe. MaccoBasi 10151 BELIECTBA B PaCTBOPE.
Xummnyeckue cBorcTtBa Boabl. OcHoBaHus. Poiib pacTBOpOB B NpUpOAE M B KU3HH YEJIOBEKA.
KpyroBopot Bojibl B ipupoe. 3arpsi3HeHue NpUpoAHbIX Boa. OXpaHa U 04U CTKA TPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHenuit. Okcuapl.  Kriaccudukamuss OKCHIOB:
cosieoOpasyromue (OCHOBHBIE, KHUCIOTHBIE, aMpOTEpHBIE) U Heconeoopasyronme. HomeHnkiatypa
oKkcHu10B. DU3NUECKHE U XUMUUYECKUE CBOMCTBA OKCUAO0B. IlonyueHne okcuioB.



OcnoBanus. Knaccudukanuss ocHOBaHUM: IMIENOYM W HEPACTBOPHUMBIC  OCHOBAHMSL.
Homenknatypa ocHoBanui. Pu3nyeckue M XUMHUYECKHME CBOWCTBA OCHOBaHMH. [losyuenue
OCHOBAHMM.

Kucnotel. Knaccudpukanms xucinor. HomeHknatypa kucinor. DU3HUECKHEe W XUMHUYECKHE
cBorcTBa KUcHoT. P aktuBHocTy MertasioB H. H. bekeroBa. [lonyuenue Kucior.

Comu. Homenknatypa coseil. @u3nyeckre 1 XMMHYECKre cBoicTBa colie. [lomyuenue coneil.

I'eneTnueckas cBs3b MEXKIY KJIacCaMU HEOPraHUYECKUX COEAUHECHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpENeJICHUEe COJEPKaHMs KHCIOpoAa B BO3AyXe, MOJMyYECHHE, COOHMpaHue,
pacmo3HaBaHWE W U3Y4YEHUE CBOKCTB KHCIOpOAa, HAOJIOJEHHE B3aWMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBHS BO3HMKHOBEHHS W TPEKpalleHUs ropeHus (moxkapa), O3HAKOMIICHHE C
o0Opa3liaMi OKCHJIOB M OMHMCAHUE X CBOMCTB, MOJNIydeHHE, COOMpaHUe, PACIIO3HABAHUE U HU3yUEHHUE
CBOMCTB BoOAoOpoaa (ropenue), B3auMopeiicTBue Bomopoaa c¢ okcuaoM wmenu (ll) (Bo3moxHO
WCIOJIb30BAaHUE BHJIEOMATEpPHAIOB), HaOJIOJEeHHE O0O0pa3loB BEIIECTB KOJIMYECTBOM 1 MOJb,
UCCleIoBaHue 0COOCHHOCTEN PACTBOPEHHUS BEIIECTB € PA3IMUYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHUE
pPacTBOPOB € ONPENEIEHHOW MAacCOBOM JOJEH PACTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHUE BOIBI C
MeTayulaMu (HaTpUeM U KalibliieM) (BO3MOXKHO HMCIOJIb30BaHUE BHIEOMATEPHAJIOB), UCCIEIOBAHHE
00pa3Il0OB HEOPraHMYECKUX BEIIECTB pa3JMYHBIX KJIaCCOB, HAOMIOJCHHE HM3MEHEHHUS OKpacKu
MHINKATOPOB B PAacTBOpPaxX KHUCJIOT M IIeJodYeld, u3ydeHue BizaumonenctBus okcunma menu (I1) c
pacTBOpPOM CEpHOM KHUCIOTBI, KHUCJIOT C METaJUlaMH, pPEaKUuid HeUTpalu3aluu, MoIy4eHue
HEpPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOI0 MeETajula APYIMM W3 pacTBOpa COJH, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe « BaxkHel1me Kiaacchl HEOPraHM4eCKUX COCIUH CHUI.

Ilepuoauyeckuii 3axkoH u Ilepumoamueckasi cucrema XxumMu4eckux viemeHros JI. H.
MenpgesieeBa. CtpoeHue aromMoB. Xumuyeckas CBsi3b. OKHCJIHMTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MONBITKU KJacCU(PUKAMA XAMHUUYECKUX JJIEMEHTOB. [loHSATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE M IIEIOYHO3EMENbHBIE METaJUIbl, TaJOTeHbl, HHEPTHBIC T'a3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM()OTEepHBIE OKCUJIBI ¥ TUIPOKCHIBI.

ITepuognueckuit 3akoH. [lepuonnueckas cucrema xuMudeckux dyeMeHToB /. . Menneneesa.
KopoTkonepuoanas u anmHHOIeproaHas GopMbl [leproanaeckoil CUuCTeMbl XUMHUECKUX 3JIEMEHTOB
. . Menneneesa. Ilepuonsl u rpynmbl. @U3NYECKH CMBICI MOPSAKOBOTO HOMEpa, HOMEPOB
MepU oA U TPYNIIbI DIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHbIX saaep. M3oromnbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
000104yeKk aToMoB TepBbIX 20 xuMuueckux snemenToB [lepuoanueckoit cuctemsr [. . Menpaeneena.
XapaKTepucTUKa XMMHYECKOTO 3JIEMEHTa II0 ero nonoxeHuto B Ilepumonmueckon cucreme . U.
Meunpeneesa.

3aKOHOMEpPHOCTH HM3MEHEHUsI pajuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUNIMYECKUX H
HEMETaJUINYE€CKUX CBOMCTB M0 TpyNIaM U NepruoaaMm.

3nauenue [lepuoanueckoro 3akoHa u [leproanyeckoil CUCTEeMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BUTUA HayKu U nipakTuku. [[. 1. MenneneeB — yu€Hbli U rpak/IaHUH.

Xumudeckasi cBsizb. KoBasieHTHas (MOJIsipHAsi U HEMOJIAPHAs) CBSI3b. DJIEKTPOOTPULIATEIIbHOCTD
XUMHUUYECKUX 3J1eMEHTOB. NOHHAs CBS3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl OkucieHus u
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4deHre 00pas3IloB BEIIECTB METAJUIOB U HEMETAJJIOB, B3aUMOJICHCTBUE TUIPOKCH 1A ITUHKA C
pacTBOpaMM KHUCJIOT M IIEJI0YEH, MPOBEIEHUE ONbITOB, UK CTPUPYIOIIUX TPUMEPHI OKUCIUTENBHO -
BOCCTaHOBUTENIBHBIX peakiuil (TOpeHHe, peaKIuu pa3ioKeHus, COeTUHEHUS ).

Mescnpeomemnmnuie céasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MIPU M3YYEHUU XUMUU B 8 KJIACCE OCYILLECTBIISIETCS Yepes3
UCIIOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHATUH, TaKk M IOHATHH, SBJIAIOIUXCSA
CUCTEMHBIMHM JJIs1 OTAEIBHBIX IIPEJIMETOB €CTECTBEHHO-HAY4YHOI'O LIUKJIA.

OOuMe ecTecTBEHHO-HAYYHbIE MOHATUS: HaY4HbBIM (akT, TMIOTE3a, TEOpUs, 3aKOH, aHAJM3,
CHHTE3, KJaccu(uKanus, NepuoJuIHOCTb, HAOII0I€HHE, IKCIIEPUMEHT, MOJIEMPOBAHUE, U3MEPEHUE,
MO/I€1b, SIBJICHHE.

@dusuka: Marepus, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIUA, H30TOIHI,
paloaKTUBHOCTb, MOJIEKYJIA, SJEKTPUUIECKH 3apsil, BELIECTBO, TEN0, 00bEM, arperaTHoe COCTOSIHHE
BEIIECTBA, a3, pru3nueckre BETNUYUHbI, SAMHHUIIBI U3MEPEHUs, KOCMOC, TUIaHEeThI, 3BE3/1b1, CoJHILE.

buonorus: ¢orocunres, npixanue, buocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE TOPOJIbI, MOJIE3HBIE HUCKOIAEMBIE,
TOILJIMNBO, BOJHBIE PECYPCHI.

9 KUIIACC

BelecTBo M XUMHYeCKas peak s

ITepnonnuecknii 3akoH. [lepuognueckas cucrema xumMudeckux 3yeMeHToB . . Menneneesa.
CrpoeHue aTroMoB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB XMMHUYECKUX 3JIEMEHTOB INEPBBIX TPEX
NIEpUO/IOB, Kalius, KajblMsl M MX COEAMHEHHH B COOTBETCTBMM C IOJOKCHHEM D3JIEMEHTOB B
ITepronnueckoii cucreMe U CTPOEHUEM MX aTOMOB.

Crpoenue BemecTBa: BHABl XUMHMYECKOM CBSI3U. THIBI KPUCTAJUNIMYECKUX PELIETOK,
3aBHCHMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKY U BUJ1a XUMUYECKON CBSI3H.

Knaccuukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BeIecTB. XUMHUECKHE CBOMCTBA BELIECTB,
OTHOCSIIUXCSL K pa3iIMYHbIM KJlaccaM HEOPraHWYeCKMX COEOUHEHUM, TeHEeTHYecKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanuss XMMHUECKUX peakUui MO pa3iuyHbIM MpU3HaKaMm (MO0 4YHMCIy U COCTaBy
YYacTBYIOUIMX B pEaKLUU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHUIO CTereHeil OKUCIIeHus
XUMHUYECKUX 3JIEMEHTOB, M0 00paTUMOCTH, 110 YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUECKUE
peaKIny, TEPMOXUMHUYECKUE YPaBHEHUS.

[lonstue o ckopoct xumuuyeckol peakuuu. [loHsTHE 00 0OpaTUMBIX M HEOOPAaTUMBIX
XUMHUYECKUX peakuusx. [IoHsTHe 0 TOMOreHHBIX M TeTeporeHHbIX peakuusx. [loHaTue o xatamumse.
IlonsiTie 0 XUMUYECKOM paBHOBeCHH. DAKTOPBI, BIUAIOIIME HA CKOPOCTh XUMHUYECKON PEAKLUU U
MOJIO’KEHUE XUMUYECKOIO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE  PEAKIMH, IEKTPOHHBI  0ajaHC  OKHUCIMTENIbHO-
BOCCTaHOBUTENBbHOM peakuuu. CocTaBJIEHHE YpPaBHEHHH  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakLMii ¢ UCIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOr0 OaaHca.

Teopust 37I€KTPOIMTUYECKON IUCCOLMALMU. DJIEKTPOJUTHI U HEINEKTposnThl. KaTHOHBI,
aHUOHBI. MexaHM3M JUCCOLMAlUU BEUIECTB C Pa3JIMYHBIMU BUIAMHM XMMHUYECKOH cBsizu. CreneHb
nuccounanyu. CuibHbIe U ClIaOble 3JEKTPOIUTHL.

Peaknuu MoHHOro oOMeHa. YCIIOBUS IPOTEKaHMUsA peakuil MOHHOro oOMeHa, MOJHbIE U
COKpalll€HHbIE MOHHBIE YpaBHEHUsI peakuuid. CBOMCTBAa KHCIOT, OCHOBAaHHUW M COJEd B CBETE
MPEJICTABJIICHUI 00 3JIEKTPOIMTHY €CKOM uccorualuy. KauecTBeHHbIe peakiini Ha HOHBL. [1oHsATHE O
TUJIPOJIU3E COJIEH.

Xumuueckuii Ixcnepumenm:

O3HAKOMJIEHHE C MOJIENSMU KPUCTAIMYECKUX PEIIETOK HEOPraHMUYECKUX BEIIECTB — METaJJIOB
U HeMmerayuioB (rpagura W anMasa), CJIOXKHBIX BEIIEeCTB (XJIOpHIa HaTpusi), HCCIeI0BaHUE
3aBHCHMOCTH CKOPOCTH XMMMYECKOM peaklUy OT BO3ACHCTBHSI pa3IMUHbIX (PAKTOPOB, HCCIIEIOBAaHUE
JIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, Ipolliecca OUCCOIMALMU KHCIOT, LIEIO4Yed U Ccoyel
(BO3MOXKHO HCITOJIb30BAHHE BUI€0 MATEPHAJIOB), POBEICHNE OMBITOB, MILTIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUS peaklnii HOHHOro oOMeHa (00pa3oBaHUE OCaKa, BhIJIEJIEHUE Ta3a, 00pa3oBaHUE BOJIbI),
OIBITOB, WIIIOCTPUPYIOIIUX HPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHwue,



peakluy pas3JIoKEHUs, COCAUHEHMs), pPaclo3HaBaHHME HEOPraHMYECKUX BEIIECTB C IIOMOILBIO
KaueCTBEHHBIX PEAKIUI HAa HOHBI, PELICHUE YKCIIEPUMEHTAIBHBIX 3aa4.

HemeTanbl U X coeJUHEHUS

OOmas xapakTepucTHKa rajsoreHoB. OCOOCHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHBIE CTEICHH
okucieHusi. CtpoeHne u (pU3M4YecKue CBOWCTBA TMPOCTHIX BEHIECTB — TaJOreHOB. XMMHYECKHE
CBOWCTBa Ha IMpUMepe XJopa (B3aUMOJEICTBHE C MeTajulaMd, HEMETa/ulaMH, IIeJI0YaMu).
XnopoBonopon. CossiHass KHCIIOTa, XMMUYECKHE CBOMCTBA, IOJIydeHHE, npuMeHeHue. [lelicTBue
XJIoOpa M XJIOPOBOJOPO/AAa Ha OpraHU3M 4YeloBeKa. BaxkHeilimne XJIOpUIbl U HMX HaXOXIEHHE B
pUpo/e.

Obmas xapakrepuctuka osi1eMeHToB VIA-rpynnsl. OcoGEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHbIE CcTeneHu oOkucieHus. CTpoeHne u (usndeckue CBOWCTBA TPOCTHIX BELIECTB —
KHCIIOpOJa U Cepbl. AJUIOTPOIHBIE MOAN(DUKAIINHN KUCIOPOJa U Cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBonopoJ, cTpoeHue, pu3nyeckue 1 XuMudeckue cBoictBa. OKCHUIBI Cepbl KaK MPEICTaBUTEIN
KUCIOTHBIX OKcuaoB. CepHasi KHCIOTa, (U3MYECKHEe M XHUMHYECKHE CBOWCTBa (00ImmMe Kak
IPEACTaBUTEN Kjacca KHUCIOT M creuuduueckue). XUMUYECKME pPEaKIUH, JIeKallue B OCHOBE
IPOMBILIEHHOT0 crioco0a MOoJay4eHHsl cepHoil kuciotsl. [Ipumenenue cepHoit kucnotsl. Conun
CEpHOIl KMCIIOThI, KaueCTBEHHAs! peakius Ha cyib(paT-uoH. HaxoxneHue cepsl U €€ COEIMHEHUN B
npupose. XUMHUECKOEe 3arpsi3HEHNE OKPYKAIOLIEH cpe/ibl COSMHEHUS MU Cephl (KUCIOTHBIE JOXIH,
3arpsi3HEHHE BO31yXa U BOZOEMOB), CIOCOOBI €ro MPEA0TBPALICHUS.

OOmias  xapakTepucTuka 3ieMeHTOB VA-rpynnbl. OCOOEHHOCTM CTPOEHHMS aTOMOB,
XapaKTEepPHbIE CTENEHU OKUCIEHUS. A30T, paCIpOCTpaHEeHUe B Mpupoae, GU3NYecKue U XUMHUECKHe
cBoiictBa. KpyroBopor azora B mpupoae. AMMHAK, ero (U3HYECKHME M XHMHYCCKHE CBOWCTBA,
nojxydeHue u npuMernenue. Coau aMMOHMS, UX GU3MUECKUE U XMMUYECKUE CBOMCTBA, IIPUMEHEHUE.
KauecTBeHHass peakiusi Ha HOHbI aMMOHMS. A30THas KucjoTa, €€ moiydyeHue, (U3NYeCKue H
XMUMHUYECKHE CcBoiicTBa (00mMe Kak TIpeIcTaBUTeNs Kjacca KUCIOT U Clequ(pUYECKHe).
Hcnonp3oBaHUE HUTPATOB M COJIEH aMMOHHUSI B KaueCTBE MHUHEpPAJbHBIX YA0OpeHHi. XuMuyeckoe
3arpsa3HEHHE OKpPY)Karollel Cpebl COSIMHEHUSIMH a30Ta (KUCIOTHBIE T0XK/IH, 3arpsi3HEHNE BO3/lyXa,
nmouBbl U Boo&éMOB). Docdop, amutorpornubie Moaudukanuu pochopa, pusnveckue U XUMUIECKHE
cpoiictBa. Okcun ¢ochopa (V) u dochopnas kuciora, ¢puznyeckue U XUMHUUYECKHE CBOWCTBA,
noxydeHue. Vicmonp3oBanue GpocdaToB B KaueCTBE MUHEPATBHBIX y100pEHHH.

OOmas  xapakrepuctuka d3yeMeHToB |VA-rpynnbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIEHUs. YTJIEepoJ, aJUIOTPOIHblE MOAU(GHUKALMM, paclpOCTpaHEHHE B
npupoze, pusnvyeckue u XUMUYECKHUe CBoiicTBa. AncopOuusa. KpyroBopor yriepona B mpupoje.
Oxcuapl yriaepona, ux (u3Mueckue M XUMUYECKUE CBOWCTBA, ACHCTBHE HA >KUBBIE OPraHU3MBI,
NOJy4YeHUE W TpUMEHEHHEe. DKOJIOTHYEeCKHe MpoOJieMbl, CBsi3aHHBbIE ¢ okcuaoMm yriepoxa (1V),
TUIIO0Te3a II00AaIBbHOIO MOTEIVIEHUs KIMMaTa, MapHUKOBBIA 3P ¢eKT. YTonbHas KUCI0Ta U €€ COoJ,
uxX (U3MYecKHe M XUMHYECKHE CBOMCTBA, MOMyYeHHE M NpuUMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbl. Vcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH M CEIbCKOM
XO35ICTBE.

IlepBoHavasibHblE TOHATUS 00 OPraHMYECKUX BEIECTBAX KaK O COEAMHEHUAX Yriepona
(MeTaH, 9TaH, dTUIIEH, alleTUJIEH, 3TAaHOJ, IVIMLEPUH, YKCYyCHas KucaoTa). IIpupoaHble MCTOYHUKU
YII€BOJOPOIOB (yroJib, NPUPOAHBIN ra3, He(Th), MPOAYKTHI UX NnepepaboTku (O€H3MH), UX POIb B
ObITy M mnpoMbllUieHHOCTH. [loHsATHE O OHONOrMYecKH Ba)KHBIX BEIIECTBAaX: JKHUpax, OeKax,
yriaeBoJjax — M HMX pOJIM B JKU3HM delloBeKka. MaTepuanbHOE €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHUI.

Kpemnuii, ero ¢pusnueckue 1 XuMUUECKHE CBOMCTBA, MOTy4YeHue U mpuMeHeHue. CoennHeHus
KpemHus B npupoge. OOmue mpencraBieHus o0 okcuae kpemuus (V) u KpeMHUEBO#H KHCIOTE.
CunukaTsl, HMX HCIOJb30BaHME B OBITY, B IMPOMBILUIEHHOCTH. BaxHeWlne CcTpouTenbHbIE



MaTepHallbl: KepaMmHKa, CTEeKJIo, IIeMeHT, OeroH, kene300eToH. [Ipobnembr Ge3omacHOro
MCI0JIb30BaHUs CTPOUTEIbHBIX MaTEPHAJIOB B IIOBCEIHEBHOM KU3HMU.

Xumuueckuit Ixcnepumenm:

n3ydyeHue oOpa3lloB HEOPraHMYECKUX BEIECTB, CBOWCTB COJIIHOM KHUCJIOTBI, IPOBEIEHUE
KaueCTBEHHBIX pEaKIMil Ha XJIOPUA-MOHBI W HAOIOJCHHE TMPU3HAKOB HX TMPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYECKUe U XUMUYECKHE CBOMCTBAa TaJIOT€HOB M HX COEAMHEHHUH (BO3MOXKHO
WCIOJIb30BAaHUE BHJICOMATEPHATIOB), O3HAKOMJICHHE C 0OpaslamMu XJIOpPHAOB (TajlOreHUIOB),
O3HaKOMJIEHHE C o0pa3mamMu cepbl M €€ COeAUHEHHUAMU (BO3MOXKHO  HCIOJb30BaHUE
BHJICOMATEPHUANIOB),  HAOMIOJIEHME  mporecca  OOyraMBaHUS ~ caxapa  MOJ  JACHCTBHEM
KOHIIGHTPHPOBAHHOM CEpHOW KHCIOTHI, M3ydeHHE XMMHMUYECKHX CBOWCTB pa30aBICHHOH CepHOil
KHUCIIOTBI, TMPOBEIECHUE KAYECTBEHHOM peakuuu Ha cyJabhaT-MoOH M HaOJIoJleHue Npu3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHME C (HU3MYEeCKMMH CBOWCTBaMH a3orta, (ochopa W HX COETMHEHUN
(BO3MOXHO HCIIONb30BAaHUE BHJCOMATEPHANIOB), OOpa3namMu a30THBIX U (HOCPOpPHBIX YyHZOOpEHHMIA,
MoNy4YeHre, coOupaHue, paclio3HaBaHUE M M3YYCHHE CBOMCTB aMMHaKa, IPOBEICHUE Ka4eCTBEHHBIX
peaxkiuii Ha MOH aMMOHHUs U (pochaT-uOH U U3ydeHHE MPU3HAKOB UX MPOTEKAHUs, B3AUMOJIEHCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbI0 (BO3MOXKHO HCMOJIb30BAaHWE BHIEOMATEPHAIIOB),
U3y4YeHHE MOJeed KPUCTAUIMYECKUX PeIETOK anMmasa, rpadura, QyiepeHa, 03HAKOMIIEHUE C
MPOIIECCOM  aICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U yCTPOWCTBOM
MPOTHBOrasa, MOJy4eHHE, COOMpaHue, pAclO3HaBAaHUE U HM3yUYEHHE CBOWCTB YIJIEKHCIIOrO Tasa,
MPOBEACHNE KAaueCTBEHHBIX peaKUMii Ha KapOOHAT M CHJIMKAT-MOHBI U H3Y4YCHHE MPHU3HAKOB HX
NPOTEKaHUs, O3HAKOMJIEHHE C NPOAYKUMEH  CHJIMKATHOM  MPOMBILIJIEHHOCTH, pELIECHUE
SKCIEpUMEHTAJIbHBIX 3a/1a4 10 TeMe «BaxkHelilre HeMeTaibl U UX COSIUHEHUS.

MeTa/Liibl M UX COETMHEHUSI

OO0mas xapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHHMM UX IOJOXKEHUS B
Ilepnonnyeckoit cucreMe XMMHYECKHMX 3yeMeHTOB J[. M. MennaeneeBa M CTPOEHHSI aTOMOB.
Crtpoenue MerayuioB. Meramnuyeckas CBs3b M MeTaJJIMYecKas KpUCTAUIMUECKas peméTka.
DJIEKTPOXUMHUYECKUN PsIi HANPSHKEHUN MeTaJUIOB. PU3HYECKHEe U XUMUYECKUE CBOMCTBA METAJIIOB.
OO6mue crnocoObl momydeHuss MeraswioB. [loHsATHE O KOpPpPO3MHM METayIOB, OCHOBHBIE CIOCOOBI
3aIUTHI UX OT Koppo3uu. CrjaBel (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B OBITY
Y TTPOMBIILIEHHOCTH.

[IlenouHble MeTaJUIBL: TOJIOKEHHE B llepruoanyeckoi cucreMe XMMUYECKUX deMeHToB 1. WM.
MenpeneeBa, CTpOCHHE UX aTOMOB, HAXOXAeHHE B mpupozae. Puznueckue U XMMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUABI U TUIAPOKCUIBI HATpUsl U Kanus. [IpuMeHeHu e menouyHbIX
METAJIJIOB U UX COCITMHEHUM.

[[{er0uHO3E€MENBHBIE METAIIBI MAarHui M KaJlbLMil: noJokeHue B llepuonuueckoi cucreme
xumuueckux snemeHToB J[. M. MengeneeBa, cTpoeHHEe HX aTOMOB, HAXOXJEHHE B IPUPOJE.
duznueckue 1 XMMUYECKHUE CBOWCTBA MarHus M Kajplus. BaxkHeine coequHeHus Kaaplus (OKCUL,
THAPOKCU, conu). JKECTKOCTh BOMIBI U CIIOCOOBI €€ yCTpaHEHUs!.

AmomuHuil: nonoxenue B Ilepmoamdeckoir cucreme Xxumudeckux osiaementoB J[. U.
MeHnpeneeBa, CTpOEHHWE aToMa, HaXOXAEHHE B mpupoje. Ou3nueckue M XMMHUUYECKHE CBOWCTBA
amoMuHMs. AM(OTEpHBIE CBOMCTBA OKCH/IA U TUAPOKCUAA AIFOMUHUS.

Keneso: nmonoxxkenue B Ilepuoanueckoi cucteme xumudueckux sinemenToB /. 1. Menneneesa,
CTpOEHHE aToMa, HaxoXJAeHHe B npupoje. Puznyeckue U XUMHUYECKHe CBOICTBa kene3a. OKcumbl,
rugpokcuanl U con xenesa (1) u xxenesa (1), ux cocra, cBOWCTBA M TOTyUYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ 0Opa3laMy METaJUIOB U CIIJIABOB, UX (U3NYECKUMHU CBONCTBaMH, U3yueHUE
pe3yJIbTaTOB KOPPO3UU METAJIOB (BO3MOXKHO MCIIOJb30BAaHUE BHJIEOMAaTEpPHAsoOB), 0COOEHHOCTEH
B3aMMOJIEUCTBHS OKCHJIA KAJIbIIUA U HATPUS C BOJOM (BO3MOXHO UCIOJIb30BAHUE BUIEOMATEPUAIIOB),
UCCIIEZIOBAaHUE CBOWCTB >KECTKOM BOJBI, MpOIEccCa TOPEHMs Kejle3a B KUCIOpoAe (BO3MOXKHO



UCIONb30BaHNE BHUAEOMATEpUAJIOB), MPHU3HAKOB MPOTEKAHHS KAUYeCTBEHHBIX pEaKIUil Ha HOHBI:
MarHus, Kajablus, aJloMAHMS, [IHHKA, xene3a (1) u sxenesa (111), meau (1), Habmonenue u onvcanue
MPOIIECCOB OKpAIIMBaHUS IJIAMEHW MOHAMH HATpPUA, Kalusd W Kajblus (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUATIOB), UCCIEAOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHAA ATOMUHHUSA U THIPOKCUIA
[IMHKA, PEIICHNE SKCIePUMEHTAIBHBIX 3a/1a4 10 TeMe « BakHel e MeTamibl ¥ UX COSTMHCHUS.

Xumus ¥ OKpY:Kamolas cpeaa

BemectBa m marepuanbl B TOBCEIHEBHOM >KU3HU YelOBEKa. be3omacHoe HCIOJIb30BaHHE
BEIIECTB M XUMHYECKUX peakiuii B ObITy. [IepBasi moMOIIs TPH XUMUYECKUX 0KOTaX M OTPABICHUSX.

XUMHUYECKOE 3arpsi3HCHHE OKpYXKaromied cpenbl (mpefeibHas JOMyCTHMas KOHIICHTPAIUs
BeniecTs, ganee — [1JIK). Posib xumMuu B perieHnn 5K0I0rnuecKuX mpoosiem.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pas3ioB MaTepuaioB (CTEKIIO, CINIABbl METAJUIOB, TOJIUMEPHBIE MATEPHAIIBI).

Mestcnpeomemmunle céazu

Peanuzanus MeXnpeIMeTHBIX CBSI3€H MPU M3YyUYEHUU XUMUU B 9 KJlacce OCYIIECTBIIAETCS Yepes
WCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSITHH, SBIISIOIIUXCS
CHUCTEMHBIMH TSI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAY4YHBIH (PakT, TUMOTE3a, 3aKOH, TECOPHS, aHAIU3,
CHHTE3, KiIaccu(ukanus, NepuoJUIHOCTh, HAOMIOICHNE, YKCIIEPUMEHT, MOJIETIMPOBAaHUE, U3MEPEHHE,
MO/I€Nb, SIBIICHHE, TAPHUKOBBIN (P EKT, TEXHOJIOTUSI, MAaTEPUAIIBI.

Odwuszuka: MaTepus, aToM, OJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIBI,
pPaMOaKTUBHOCTb, MOJIEKYJIa, 2JIEKTPUUECKHI 3apsil, MPOBOJHUKHU, MOTYIPOBOIHUKH, TUIICKTPUKH,
doTodNEMEHT, BEIIECTBO, Telo, O00BEM, arperaTHoOe COCTOSHHE BEIeCTBa, Tra3, pacTBOp,
pPacTBOPUMOCTh, KPUCTAJUIMY€CKast PEIIETKA, CIUIaBbl, (PU3MUECKUe BENUYUHBI, EAMHUIIBI H3MEPEHHS,
KOCMHUYECKOE€ TPOCTPAHCTBO, IIAHETHI, 3BE3/161, COHIIE.

buonorust: ¢ortocunTe3, nbIxaHue, Ouocdepa, IKOCHCTEMa, MHHEpaJbHbIE YIOOpEHMUS,
MHUKPODJIEMEHTBI, MAaKPODJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEPATBI, TOPHBIC TTOPOABI, MOJE3HBIE HCKOMAEMBIE,
TOTLIUBO, BOJAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJbBTATbBI OCBOEHHSA ITPOTPAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOT'O OBIIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOGHUS IMPOrpaMMBbl OCHOBHOIO 00mIero oOpa3oBaHUs
JIOCTHTAIOTCSL B XOJie O0YYCHHUS] XMMHH B €MHCTBE Y4eOHOHl M BOCIUTATEIBbHOW IESITEILHOCTH B
COOTBETCTBHH C TPAJULUUOHHBIMH POCCHICKUMHU COLMOKYJIBTYPHBIMA H JyXOBHO-HPaBCTBCHHBIMH
LICHHOCTSIMU, TMPHHATHIMH B OOIIECTBE NPAaBUIAMA W HOPMaMd MOBEACHUS U CIIOCOOCTBYIOT
npoieccaM caMOIO3HAHKS, CAMOPA3BUTHSI U COLIMATU3AIIMHA 00YYaOIINXCS.

JIMYHOCTHBIC pE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS  PYKOBOJACTBOBATHCS
CHCTEMOii TIO3UTHBHBIX [IECHHOCTHBIX OPHEHTALIMI U PACIIUPEHUE ObITA ACSITEILHOCTH Ha €€ OCHOBE,
B TOM YHCJIC B YaCTH:

1) naTPpUOTHYECKOr0 BOCIIUTAHUS

[IECHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY U HAy4dHOMY
HACJICANIO, TIOHMMAaHUS 3HAYCHUS XUMHYECKOH HayKHM B JKU3HH COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJAJETh JOCTOBEPHOH HMH(pOpPMAIMeld O TEepeloBBIX JOCTHKECHHUSIX M OTKPBITHAX
MHPOBOI M OT€YECTBCHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MUPA U
o01ecTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS :



OPEICTABICHUS O COLMAJIbHBIX HOPMAaX W IpaBUJaX MEXKINYHOCTHBIX OTHOILIEHUN B
KOJJIEKTHBE, KOMMYHHUKaTUBHOMN KOMIIETEHTHOCTHU B OO IIECTBEHHO M0JIE3HOM,
yu4eOHOUCCIIEIOBATEIbCKON, TBOPYECKOM M OPYrUX BUOAX JEATENbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONl COBMECTHOW AESATENBHOCTH IPH BBINOJHEHUH Y4eOHBIX, MO3HABATEIBHBIX 3aj]ad,
BBIMIOJIHEHUHM XHMHUYECKUX JKCIHEPUMEHTOB, CO3JaHUM Y4eOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOLIM B MpOLIECCe 3TOH Yy4yeOHOW MeATenbHOCTH, I'OTOBHOCTHU
OLIEHUBATh CBOE MOBEJEHUE U MOCTYNKHU CBOMX TOBApHUILEH C MO3ULMU HPABCTBEHHBIX U MPABOBBIX
HOPM C YY4ETOM OCO3HAHUS MOCIIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33pEHYECKHE MPEICTABICHHS O BEIIECTBE U XUMUYECKOW pPeaKIiK, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO pa3BUTUS HAayKH M COCTABJIIOLIME OCHOBY I IOHUMaHHUsS CYLIHOCTH
HAayyHOW KapTUHBI MHpa, IPEICTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS TPUPOABI,
B3aUMOCBS35IX YEJIOBEKA C IIPUPOJAHOU CPENOH, O POJIM XUMUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTHUBBI, HAIpPaBJIEHHbIE HA TOJIY4YEHHE HOBBIX 3HAHUH 10 XHUMHH,
HeoOXoAuMblE i1 OOBACHEHUs HAONIOJAaeMbIX IPOLIECCOB U SIBJICHMM, I103HABATEIbHOMH,
MH(OPMAIMOHHON U YUTATENbCKON KyJbTYpBl, B TOM YHCJIE HAaBBIKOB CAaMOCTOSITEJILHON palboThI ¢
Y4E€OHBIMH TEKCTaMH, CIPAaBOYHOW JIMTEPAaTypoOH, MAOCTYNHBIMM TEXHUYECKHUMH CPEICTBAMU
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTepeC K OOydYeHHI0O M MO3HAHUIO, JIOO0O03HATENBFHOCTh, TOTOBHOCTh W CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOECKTHOW M HCCIENOBATENLCKOM MEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HAIpPaBICHHOCTU U YPOBHS 00Y4EHHUs B JabHEHIIEM;

4) popMupPOBaHNS KYJIbTYPbI 310POBbI:

OCO3HAaHME I[EHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOLIEHUSI K CBOEMY 3/10POBbIO, YCTAHOBKH Ha
3JI0pOBBIN 00pa3 )KM3HU, OCO3HAHUE MOCJECTBUN U HENPUATHE BPEIHBIX MPUBbIYEK (YIOTpeOsIeHus
aJIKOroJisi, HAapKOTHKOB, KYpEHMs), HEOOXOAMMOCTH COOJIIOJIeHHs] MpaBuJ O€30MacHOCTH MpuU
o0pallleHuU C XMMMUYECKHMU BEIIECTBAaMH B OBITY U PEAIbHOM JKU3HU;

5) TpynoBOro BocnuTaHus;:

UHTEpeC K MPaKTUYECKOMY H3y4YEHHUIO Mpodeccuii U TpyAa pa3IudyHOro poja, yBakKeHUE K
TPYAy U pe3ylbTaTaM TpPYyJIOBOW NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPeIMeTHBIX
3HAaHUHU 110 XUMHUHU, OCO3HAHHBIN BBIOOP MHIMBUYaJIbHOW TPAEKTOPUHU MTPOIOJDKEHHSI 00pa3oBaHUs €
y4€TOM JIMUYHOCTHBIX HMHTEPECOB MU CHOCOOHOCTM K XUMHUH, OOIECTBEHHBIX WHTEPECOB H
noTpeOHOCTeH, ycnemHol npodhecCUOHATBPHOM ESITebHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
FOTOBHOCTb a1alITUPOBATLCS B IPO(ECCUOHANILHON Cpelie;

6) 3K0JI0rH4ecKOro BOCIMTAHMA:

9KOJIOTUYECKU 11€JIECO00Pa3HOE OTHOIIEHHWE K IMPUPOJEe KaK MCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CyIeCTBOBaHUS, MOHHMMAaHWE I[EHHOCTH 30pPOBOr0 M Oe30macHoro obpaza KHU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PM3UYECKOMY M MCUXHUYECKOMY 3/10pPOBBIO, OCO3HAHUE
[EHHOCTH COOJIOACHMsI TpaBHil 0€30MacHOro TMOBeAeHUsl Mpu paboTe ¢ BEUIeCTBAMM, a TaKXkKe B
CUTYaLUIX, YTPOXKAIOUIMX 310POBBIO U )KU3HU JIIOJIEH;

CIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJy4aeMble MPU M3YUYEHUU XUMHUH, IS pelleHus 3aaad,
CBSI3aHHBIX C OKPY>KAIOIIEH MPUPOJTHON CPEIOH, JIJIsl TOBBIIIIEHUS] YPOBHS SKOJIOTHUYECKON KYJIbTYPHI,
OCO3HAHUS TIJI00AJBHOI0 XapaKTepa 3KOJIOTMYECKHX HMPOoOJIeM U MyTed MX pelieHUs MOCpPEelICTBOM
METOZI0B XHMHH, FKOJIOTMUECKOT0 MBIIIJICHHUS, YMEHUSI PYKOBOACTBOBATHCS UM B MO3HABATEIbHOMH,
KOMMYHUKATUBHON U COLMAIBHON MPAKTUKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMmerampenMeTHBIX pPe3yJbTATOB BBIACISAIOT 3HAUYMMBbIe Uil  (DOPMUPOBAHUSA
MUPOBO33peHHs] OOIICHAy4YHbIE MOHATHUA (3aKOH, TeOopus, MPHUHIMI, THUIMOTe3a, (akT, cucrema,
IIPOLIECC, BKCIEPUMEHT U JAPYroe.), KOTOPblE€ HCIOJb3YIOTCA B €CTECTBEHHO-HAaYYHBIX YYEOHBIX
npeaMerax M MO3BOJIIIOT Ha OCHOBE 3HAHUH M3 ATHUX NMpeaMeToB (OPMHPOBATH MPEICTaBICHUE O



[[EIOCTHOM Hay4yHOW KapTHMHE MHUpa, W YyHHBepcajbHble YdeOHbIe [eiCTBHs (TIO3HABATENbHEIE,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpble oOecrneynBaloT (OpPMHpPOBAaHHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHWPOBAHUIO M OCYLIECTBICHUIO yU4eOHO! eI TeTbHOCTH.

Ilo3naBaTebHBbIE YHUBEPCAJIbHBIE YUeOHbIE AelCTBUS

Ba3oBble JJornueckue geiicTBUA:

YMEHUS UCIOJIb30BATh MPUEMBI JIOTHUECKOT'0 MBIIIICHHS TIPU OCBOCHHUH 3HAHHI: PACKpPHIBAThH
CMBICJI XUMUYE€CKUX TTOHATHH (BBIICIATh UX XapaKTEpHBIC MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C
JIPYTUMHU TIOHSTHSIMH), WCIIOJIH30BATh TMOHATUS ISl OOBSICHEHUS OTHCIbHBIX (PAKTOB W SIBICHUH,
BBHIOMPATh OCHOBAHUS W KPUTEPUHU JUIA KJIACCH(PUKAIMH XWMHYECKHX BEIIECTB M XUMHUYECKHX
peaKIuii, yCTaHABIMBATh MPUYWHHO-CICICTBEHHBIC CBS3UM MEXKIY OOBEKTaMU H3yUEHHUS, CTPOUTH
JIOTUYECKUE pacCyXJeHUs (MHIYKTUBHbBIC, JEIyKTUBHBIC, MO AaHAJOTMH), JeJaTb BBIBOJIbI H
3aKJTIOYCHHS;

yMEHUE MPUMEHATh B TMPOIECCE IMO3HAHMS MOHATUS (MPEIMETHbIE U METalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCIOJIb3yEMbIE B XUMHHU, NpPeoOpa3oBBIBATh HIMPOKO
NPUMEHSIEMbIE B XUMHH MOJEIbHBIE MPEACTABICHUS — XMMHUYECKHUH 3HAaK (CMMBOJI DJIEMEHTA),
XUMUYecKas GopMysa U ypaBHEHHE XUMUUECKOW PEaKIuu — MPU PEHICHNH yu4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3TUX MOJENBHBIX MPEACTABJICHUM BBISBIATH M XapaKTEPU30BATh CYIIECTBEHHbBIE
MPU3HAKU U3Y4aeMbIX 00BEKTOB — XUMUYECKUX BELIECTB U XUMUYECKUX PEAKIIHi, BBIABISATH 00IINE
3aKOHOMEpPHOCTH, HNPUUYUHHO-CIEICTBEHHBIE CBS3UM W MNPOTUBOPEUUsS B HM3Yy4aeMbIX Ipolleccax U
SIBJICHUSAX.

ba3oBrble uccieaoBare/ibCKHe 1eHCTBUSA !

YMEHHUE UCIO0JIb30BaTh TOCTaBJIEHHBIE BOIPOCH! B KAUECTBE HHCTPYMEHTA I1O3HAHUS, A TAKXKE B
KayecTBe OCHOBBI IJs1 (pOpMHpOBAHUS THUIOTE3Bl MO IMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUI;

MpUOOpETEHHE OMbITa MO TJAHUPOBAHUIO, OpPraHU3AIMU W TIPOBEICHUIO YUYCHHUYECKUX
OKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 32 XOJOM IMPOIECCca, CaMOCTOSITEIHHO MPOTHO3UPOBATH €ro
pe3ynbTar, (opmymupoBaTh O00OOIIEHHMs] W BBIBOJABI IO peE3yJbTaTaM TMPOBEAEHHOTO OIbITA,
WCCIIEIOBAHMUS, COCTABIISITH OTYET O MPOJIEIAHHOMN padoTe.

Pabora ¢ nngopmanueii:

yYMEHHE BHIOMPATh, aHATM3UPOBATh M WHTEPIPETHPOBATH WH(OOPMAIUIO Pa3IUYHBIX BUIOB U
dbopM TmpencTaBICHUS, TMOJIY4aeMYI0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JUTEpaTrypa
XUMHUYECKOTO COAEP)KaHMs, CIpPaBOYHBIE MMOcoOUs, pecypchl MHTepHETa), KPUTHUECKH OLIEHUBAThH
MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHUE TPUMEHATh Pa3JIMYHbIE METOABl M 3alpPOChl MPH MOUCKE U O0TOOpe MH(POpPMALUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JIJISi BBINOJHEHHS Y4eOHBIX M TMO3HABATENBHBIX 3a]a4
ONpeNenéHHOro TUla, MNpHOOpPEeTeHHe OmbiTa B O00JACTH HCHOJIB30BAHHUS HMH(POPMALMOHHO -
KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJAaJECHUE KYyJIbTYpOH AKTHUBHOIO HCIOJB30BAHUS PA3IMUYHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO OpMy MpecTaBIeHus HH(OpMaIuu
U WUTIOCTPUPOBATH PEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH, JuarpaMMaMu, JpyruMu GopMamu
rpaduKy ¥ ©X KOMOUHAITUSAMU;

YMEHHE WCIONIb30BaTh M aHAIU3UPOBATh B IIpolecce Y4eOHOW U MCCIIeo0BATENIhCKOM
JeSITeIbHOCTH MH(OPMAIUIO O BIMUSHUHU MPOMBIIIEHHOCTH, CEJIbCKOT0 XO03iCTBA U TPAHCIIOPTa HA
COCTOSIHUE OKPY’KAIOIIEH MPUPOTHON CPEIbI.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe 1eiiCTBUS:

yMEHUS 3a7aBaTh BOMPOCH! (B X0J€ Auanora u (Mim) JUCKYCCHH) TI0 CYIIECTBY OOCYXIaeMoi
TEMBbI, JOPMYIHPOBATH CBOU MPEIJIOKCHHSI OTHOCUTEIHHO BBIITOJTHEHUS TIPEJIOKECHHON 3a/1a4H,

YMEHUS TIPEACTABIAThH MOJYYEHHBIE PE3YNIbTAThl MO3HABATEIHLHOU JIEATEIHHOCTH B YCTHBIX U
MHACBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3YJIbTaTOB BBHIMOJIHEHHUS] XUMHUECKOI0 KCIIepUMEHTa



(;1abopatopHOro ombiTa, JabOpaTopHOl pabOTBl MO MCCIENIOBAHHIO CBOMCTB BELIECTB, Y4eOHOIO
MIPOCKTA);

YMEHHUS Y4eOHOro COTPYAHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HaBaTEJIbHOH U
UCCIIeIOBATEIbCKOM JIEATEIbHOCTH MPH PEIICHUH BO3HUKAIOLIMX MPOOJIEM Ha OCHOBE yuéTa 0OImX
MHTEPECOB U COrJIACOBAHMSI MO3ULUN (00CYyXkaeHHs, OOMEH MHEHUSMH, «MO3IOBbIE ILTYpPMbD»,
KOOp/IMHALIMA COBMECTHBIX JI€HCTBUIl, ONpeeseHne KPUTEPUEB M0 OLIEHKE KauyecTBa BBINOJIHEHHOM
paboThI U IpyTrHe).

PeryasiTuBHBIC YHUBepcalbHbIe Y4eOHbIe AeliCTBUSA:

YMEHHE CaMOCTOSATEIbHO ONpeaessTh LEeNU JeATeIbHOCTH, IJIaHUPOBATh, OCYILECTBIISATH,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIEATENbHOCTh, BHIONpATh Hanbosee
3¢ dexkTrBHBIE cIOCOOBI pemIeHHsl y4eOHbIX M MMO3HaBATEIbHBIX 3314, CAMOCTOSTENIbHO COCTABIISATh
WM KOPPEKTUPOBATh IPEIJIOKEHHBIM AJTOPUTM JCHCTBUHA IPHU BBINOIHEHUHU 3aJaHUN C y4ETOM
MOJyYeHUs] HOBBIX 3HAHMM 00 H3ydaeMblX OOBEKTaX — BEIIECTBAX M pPEAKIUAX, OLIEHUBATH
COOTBETCTBHE MOJMYyYEHHOI'0 pe3yJibTaTa 3asBJICHHON L€, YMEHHE UCIO0JIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, IPEAJIaracMbl€ B YCIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIbTATDI

B coctaBe mnpenMeTHBIX pe3yJbTaTOB [0 OCBOEHHIO 00s3aTENBHOTO  COAEpNKaHUS,
YCTAQHOBJICHHOTO  JaHHOM  (dexepanbHON  pabodell  mporpaMMol, BBIACISIOT:  OCBOEHHbBIE
00y4aroIMMKCs Hay4YHbI€ 3HAHUS, YMEHUS U CIOCOObI ACHCTBUM, crienududecKkue 11 NpeaMeTHON
obnactu «XuMUS», BUIBl AEATENBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHMs, €ro HHTEpIpeTanui,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUYHBIX Y4€OHBIX U HOBBIX CUTYALIUsX.

K kxoHny oOydeHus B 8 Kuacce mpenMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y OO0 yUAIOIIUXCS YMEHUH:

®  pacKpbIBaTh CMbICI OCHOBHBIX XUMHUUECKHUX MOHATUI: aTOM, MOJIEKYJIa, XUMHUYECKUI 3JIEMEHT,
MIPOCTOE BEILECTBO, CIIOKHOE BEIIECTBO, CMECh (OJTHOPOHAS U HEOJAHOPOHAs), BAIECHTHOCTD,
OTHOCHTEJIbHAS aTOMHAs U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAs
Macca, MaccoBast J0JIs1 XUMUYECKOT0 3JIEMEHTa B COIMHEHNH, MOJIAPHBII 00bEM, OKCH L,
KHCJI0Ta, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIHOCTD, CTENEHb OKUCIEHMSI, XUMUYECKas]
peakuus, Kiacch(pUKaMs Peakluii: peakiui COeANHEHNS, PEaKIIUU Pa3IoKeHUs, PEaKIIU
3aMEILEHUs], peaKkIIMi 0OOMeHa, IK30- U SHJO0TEPMUUECKHUE pEaKLuu, TENJIOBON AP (PEKT peakiuu,
SIp0O aTOMa, 3JIEKTPOHHBIN CJI0N aTOMa, aTOMHasi OpOUTalb, painyc aToMa, XUMUYECKasl CBS3b,
MOJISIPHASI U HEMOJIsIpHAasl KOBAJICHTHAsI CBSI3b, MOHHASI CBSA3b, MOH, KATUOH, aHHOH, PacTBOpP,
MaccoBasi J0Ji BellecTBa (MPOILeHTHAs KOHIIEHTPALIHs) B paCTBOPE;

® MUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHWYECKUX ITOHATUN U IPUMEHSTH 3TH IOHATHS IIPU
OIMCaHUH BEILECTB U UX MPEBPAIECHUN;

® UCIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY /JISi COCTaBJIEHUS (POPMYII BEIIECTB M ypaBHEHUH
XUMUYECKUX PEAKLIHI;

® ONpeAeNaTh BaJEHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHUSAX, CTEIIEHb OKUCIIEHUS
2JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, IPUHAJIEKHOCTD BELECTB K OIPENEIEHHOMY Kiaccy
coeluHEeHHH 1o hopmyam, BUA XMMUYECKON CBSA3M (KOBAJICHTHAsI U MOHHAs) B HEOPTaHUYECKUX
COEAMHEHMSIX;

e packpeiBaTh cMmbicia [Iepuonnueckoro 3akona J[. 1. MenaeneeBa: 1eMOHCTPUPOBATh IOHUMAHHE
MEPUOINYECKOM 3aBUCIMOCTH CBOMCTB XMMHUECKHUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPaHEHUS! MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHUs, 3aKOHa ABOTajpo;

® OMNHCHIBAThH U XapaKTepu30oBaTh TabnuuHyto hopmy [lepuonudeckoii cucTeMbl XUMUYECKUX
2JIEMEHTOB: Pa3IMyaTh NOHATUA «TJaBHas noArpynna (A-rpynna)» u «mnodounas noarpynmna (b-
IpyIIa)», Majble U O0JbIINE TEPHO/IbI, COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B TaOJMIIE
«IIepuonnueckas cucreMa XuMu4eckux 3neMenToB J[. . MenaeneeBa» ¢ 4uCI0BbIMU



XapaKTepPUCTUKAMHU CTPOEHHsSI aTOMOB XMMHUECKHMX JIEMEHTOB (COCTaB M 3apsj s1pa, ooiiee
YHCJIO AJIEKTPOHOB U PACIPENEIEHUE UX 110 AIEKTPOHHBIM CIIOSIM);
KJ1accH GUIIMPOBATH XUMHUECKUE 3JIEMEHThI, HEOPIraHNYECKHE BEIECTBA, XUMUYECKUE PEAKLIUU
(10 YKCIy M COCTaBy Y4acTBYIOILIMX B PEAaKIMH BEIIECTB, 110 TEMIOBOMY 3 (DeKTy);
XapaKTepu30BaTh (ONMUCHIBATh) 00IME XUMUYECKUE CBOWCTBA BELIECTB PA3IMUHbIX KJIACCOB,
MOJITBEPIKasi ONMCaHUE IPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUN;
IIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUS XMMHUYECKUX IIPEBPAILECHUN B PA3INYHBIX YCIOBHUSAX;
BBIYUCISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO J0JIO
XMUMHMYECKOT0 3JIeMeHTa o GopMyJie COEAMHEHHS, MACCOBYIO JIOJIO BEIIECTBA B paCTBOPE,
MIPOBOUTH PACUETHI MO YPAaBHEHUIO XMMHUECKON pPeaKIny;
MIPUMEHSTH OCHOBHBIE OMEPAIlUU MBICIUTEIFHON NeSTEeNbHOCTH — aHAIU3 U CUHTE3, CPaBHEHHUE,
000011IeHNE, CUCTEMATU3ALINIO, KJIACCH (PUKALIMIO, BBISIBJICHUE IPUUNHHO -CJIEJICTBEHHBIX CBS3€EH
— J171s1 U3y4YEHMsI CBOMCTB BELIECTB U XMMHUUYECKUX PEAKLUN, ECTECTBEHHO-HayYHbIE METO/IbI
[I03HaHUs — HAOJI0IeHNE, U3MEPEHHE, MOJIETMPOBAHUE, IKCIIEPUMEHT (peasIbHbII U
MBICJICHHBIN );
clie0BaTh IIPaBUIIaM MOJIb30BAHUS XUMUYECKOM MTOCY10l U 1a00paTOpHBIM 000pY/JOBAaHUEM, a
TaK)Ke IpaBUiIaM OOpalleHus C BEIECTBAMU B COOTBETCTBUU C HHCTPYKLHUSAMH IO BHIIIOJHEHUIO
71a00paTOPHBIX XUMHYECKUX OIBITOB 10 MOJIy4EHUIO U COOMPAHUIO Ta3000pa3HBIX BELIECTB
(BoopoJia M KMCIIOPO/a), IPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MacCOBOW J0Jei
pacTBOPEHHOI O BELIECTBA, IJIAHUPOBATH U IPOBOAUTH XUMHUYECKHUE IKCIIEPUMEHTHI 110
pacro3HaBaHHUIO PaCTBOPOB LIEJI0YEH U KUCIIOT C OMOILBIO HHIUKATOPOB (JIAKMYC,
(dbenondTanenH, METUIOPAHXK U APYTHE).

K koHI1y 00ydenus B 9 kJiacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JIOJKHBI
oTpakaTh COPMUPOBAHHOCTD Y O0YUAIOLIMXCS YMEHUMN:
pacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSITUN: XMMUYECKUHN AJIEMEHT, aTOM, MOJIEKYyJIa,
HOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTD,
JIEKTPOOTPULIATENBHOCTD, CTENIEHb OKMCIIEHUS, XUMUYECKas peaKLIMsl, XUMHUECKas CBA3b,
TErJIOBOH 3¢ (peKT peakuu, Mok, MOJIIPHBIA 00BEM, PacTBOp, IJTEKTPOIUTHI, HEIJICKTPOJIUTHI,
AIIEKTPOIUTHYECKAsl TUCCOLMALINS, PeaKIIMi HOHHOTO OOMeHa, KaTalnn3aTop, XUMHUYeCcKoe
paBHOBecHE, 00paTUMbIE U HEOOpATUMBbIE PEAKIIMU, OKUCIUTENIbHO-BOCCTAHOBUTEIIbHBIE
PEaKIH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHHE, AJNIOTPOIIHNS,
aM(pOTEepHOCTh, XUMHUYECKasl CBA3b (KOBaJIEHTHAs, MIOHHAs, METaJUTMUecKasi), KpHCTaJUTMyecKas
pelETKa, KOPpO3Hsl METAJUIOB, CILIABbl, CKOPOCTh XUMUYECKON PEAKIUH, IPEAEIbHO
nonycrumas konuenTpauus [IJIK Bemecrsa;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI U IPUMEHATh 3T MOHATUS IIPU
OIMCaHUM BEIECTB U UX MPEBPAIECHU;
UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUJISl COCTaBJICHUs (POPMYJI BEILIECTB U YpaBHEHUM
XUMUYECKUX PEAKIUN;
OIpENENATh BAJIEHTHOCTD U CTENIEHb OKUCIEHUS XMMHUYECKUX 3JIEMEHTOB B COEJUHEHUAX
Pa3IMYHOr0 COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONpeIeIEHHOMY KJacCy COSAMHEHHH 0
¢dbopmynam, BUA XMMHUYECKOHN CBSI3M (KOBaJEHTHAs, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEAMHEHMSIX, 3apsi]l HOHA [0 XUMHUYECKOH (hopMyIie, XapakTep Cpelibl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COEMHEHUH, TUIl KPUCTAJUIMYECKOHN peréTKH KOHKPETHOT'O BEIEeCTBa;
packpeiBaTh cMmbich [leprnonnueckoro 3akoHa Jl. 1. MenaeneeBa u 1eMOHCTPUPOBATH €0
MIOHUMAaHHMeE: OMUCHIBATh U XapaKTepU30BaTh Ta0IMuHyI0 hopmy Ilepuoanaeckoil cucTeMsl
XMMHMUYECKUX 3JIEMEHTOB: Pa3inyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpymnmna)» u «1o0odHas
noarpynna (b-rpynna)», Mansie u 601b1IKE TEPUO/IBI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE



MMEIOTCS B IEPUOANYECKON TaOuIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOSHHsI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsi sipa, o0llee YUCIIo 3JIEKTPOHOB U pacipeesieHIe ux
IO 3JIEKTPOHHBIM CJI05IM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB 3JIEMEHTOB
U MX COCIUHEHUH B Mpeieax MaJibiX IEPUO/IOB U TJIABHBIX MOATPYIII C Y4ETOM CTPOCHUS UX
aTOMOB;

KJ1accu QUIIMPOBATH XUMUYECKUE SJIEMEHTBI, HEOPTraHMYECKHE BEIIECTBA, XUMHUECKHE PEAKIIHN
(10 YKCIy M COCTaBy y4acTBYIOILIMX B PEAaKIMH BEIIECTB, 110 TEMIOBOMY 3¢ GeKTy, 10
W3MEHECHHUIO CTETICHEH OKUCIICHHSI XUMUYECKIX 3JIEMEHTOB);

XapaKTepH30BaTh (OMHMCHIBATh) 00IIME U crenu(ruIeckre XMMUIECKHEe CBOMCTBA MPOCTHIX U
CIIOXKHBIX BEIECTB, OATBEPXKAAst ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINN;

COCTaBIISITh YPABHEHUSI SIEKTPOIUTUIECKOM TUCCOIIMAIINN KUCIIOT, MIEI04Yel U CONeH, MOJHbBIE U
COKpaIEHHbBIC YPAaBHEHHS PEaKIIMi HOHHOTO OOMEHA, YPaBHEHUS PEaKIIHi, MTOITBEPKIA0 X
CYLIECTBOBAHME T'€HETUYECKON CBS3H MEXKAY BELIECTBAMH Pa3IMUHBIX KJIACCOB;

PaCKpBIBAaTh CYIIHOCTb OKHCIUTEILHO-BOCCTAHOBUTENILHBIX PEAKIIMHA TOCPEICTBOM COCTABIICHUS
AJIEKTPOHHOTO OaaHca 3TUX PEeaKLni;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHUS, BO3MOYKHOCTH IPOTEKAHUS
XUMHUYECKUX ITPEBPAIIEHUI B Pa3IMUHbIX YCIOBUSIX;

BBIYHUCIISITH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MAaCCOBYIO JIOJIIO
XUMHUYECKOr0 31eMEeHTa 0 (popMyJie CoeIMHEHUs, MACCOBYIO JOJII0 BELIECTBA B PacTBOPE,
MPOBOJUTH PACUYETHI IO YPABHEHHIO XMMUYECKOH peaKIii;

co0JIr0/1aTh IIpaBUJIa MOJb30BAaHUS XUMUYECKON TOCYA01 U 1abopaTOPHBIM 000pYIOBaHUEM , A
TaKKe MpaBuiIa 00PALICHHUs C BEIECTBAMU B COOTBETCTBHH C HHCTPYKIIMSIMH TIO BBITTOJTHECHHIO
71a00PaTOPHBIX XUMHUYECKUX OIBITOB IO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEILIECTB
(amMmMmaka M yrieKucIioro rasa);

MPOBOJUTh PEAKIINH, TOATBEPKIAOIINE KAYECTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUI -, OPOMUI -, HOIU -, KapOoHaT-, hocdar-, cunmkar-,
cynbdat-, THIPOKCHI-NOHBI, KATHOHBI aMMOHHSI 1 MOHBI U3YYEHHBIX METAJIIOB,
MPUCYTCTBYIOIIME B BOIHBIX PACTBOPAaX HEOPraHUYECKHUX BEILECTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMY MBICIUTEIBHOMN IEATSILHOCTH — aHAJIM3 U CHHTE3, CPAaBHEHHE,
000011IeHIEe, CHCTEMATHU3aIINIO, BBISIBIICHUE IPUYUHHO-CIICICTBEHHBIX CBSI3EH — ISl U3Y4YCHHUS
CBOJICTB BEIIECTB U XUMHUECKUX PEAKLUi, €CTECTBEHHO-HAayYHbI€ METO/IbI IO3HAHUS —
HaOJIoIeHNe, U3MEpEHHE, MOJEIMPOBAHNE, SKCIIEPUMEHT (P €aJIbHBIA M MBICIICHHBIN ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTrBo 4yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJlIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MIPAKTUYCCKOM eI TEIBHOCTH https://m.edsoo.ru/7f41837¢c
YernoBeKa
12 BemecTBa n xumuueckue 15 1 bubmmoreka [IOK
' peaxkuuu https://m.edso0.ru/7f41837¢c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopon. [lonsitue o kucnorax 3 1 bu6moteka [IOK
' 1 COISIX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bu6moreka [IOK
' OCHOBAHHUAX https://m.edso0.ru/7f41837¢c
OCHOBHEIE KJIaCCHI bu6moreka IIOK
2.4 . 11 1 1
HEOpPraHUYEeCKUX COEIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Paznea 3. Ilepuoauveckuii 3akon u Ilepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[leproanyeckuii 3aK0H 1
[Tepuoanyeckas cucrema

Bbub6morexa IIOK

3.1 7
XUMHUYECKuX 3jemMeHToB /. U. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHue aroma
XuMH4UecKas CBAI3b. Eu6 10K
NOJINOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO61mas XxapakTepuCcTUKa XMMHYECKHX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COSNUHEHUS
Wroro no pazneny 25



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

Paznea 3. MeTaajbl M X COeIUHEHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. XuMmus u okpyxaounias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmnorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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

HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara nupposbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypchbl
1 IIpenmet xumun. Poibp XuMHH B )KU3HU 1 bubmmoreka LIOK
yesjoBeKa. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTe 0 MeTOaX MTO3HAHUS B XUMHUHU 1 brbmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[Tpaktnueckas padora Ne 1 «IIpaBuia
3 paboThI B JTAOOPATOPHH M ITPUEMBI 1 1 bubmmorexa [IOK
oOpalieHus ¢ JJabopaTOpHbIM https://m.edsoo.ru/ff0d23dc
000PYI0BAaHUEM
4 Uucteie BemecTBa U cMecH. CITOCOOBI 1 bu6mmoreka [JOK
pasziesieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas padora Ne 2
5 «Pa3genenue cmeceit (Ha mpumepe 1 1 bubmorexa TIOK
s N pumMep https://m.edsoo.ru/ff0d28c8
OYHUCTKH MOBAPEHHOMN COJIH)»
bubmioreka [IOK
6 A 1
TOMBLH MOJICKYIIB! https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 bubmoteka [JOK
(CMMBOJIBI) XUMUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOXKHEBIE BEIIECTBA 1 bubmorexa HOK
P https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUeHHE 1 butmmorexa [IOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [JOK
10 Xumuueckas popMyia. BaaeHTHOCTD https:/m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX HJIEMEHTOB
11 OTHOCHUTEIIbHAs aTOMHAs Macca. bubmoteka IJOK
OTHOcCUTENbHAs MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMHYIECKOT' O bubmioreka [IOK
3JIEMEHTa B COEIUHCHUU https://m.edsoo.ru/ff0d350c
13 KoamuectBo BemecTBa. Moib. bubmotexa [JOK
MomnsipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DOuU3NYECKUE U XUMUYECKHUE SIBJICHUS. bu6moreka [JOK
XumMuueckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycnoBUs IPOTEKAHUS bubmuorexa [IOK
XUMUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAaHEHHUsI MacChl BEILIECTB. bubmotexa [JOK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konmuecTsa, Macchbl
17 BEIIECTBA MO YPAaBHECHUSIM XUMUUYECKUX bubmmorexa [IOK
H . P https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccudukanuss XUMUIECKUX pPeaKIuii
18 (coenuHeHUs1, pa3JIOKEHUS bubmioreia LIOK
! P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBI-
19 SHITUKJIOEUCT 0606yq eHue u Bubmioreia LTOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3allusl 3HAHUH
20 Kontponphas pabora Nel o reme bubmuoreka LIOK
«BemecTBa 1 XUMHUECKHUE pEAKIIUN» https://m.edsoo.ru/ff0d4290
21 Bosnyx — cMech razos. Cocras bu6mioteka LIOK

Bo3ayxa. Kuciaopong — aneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npocroe BeniectBo. O30H

duznyeckue U XUMUYECKHUE CBOMCTBA

22 KHCIopoa (peakuu OKHCIEHUS bubmorexa [OK
TIOpOAd (peakdt g ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
CriocoOwI moTydeHust KUCIopo/a B
23 nabopaTOpUU U MPOMBIIIJICHHOCTH brbmorexa [TOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucimopona
TennoBoi 3¢dekT XuMuIecKou
24 peakiuu, MOHATHE O bubmmorexa [IOK
TEPMOXUMHUYECKOM YpaBHEHUHU, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUIX
TommuBo (HeTh, Yroiib U METaH).
25 3ar SISHCIEI/IC(1;03 yia CIOCOOBI Zro bubmorexa [TOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[Ipaktuueckas padota Ne 3 o Teme
26 «Ilonyuenue u cobupanue K1ciopozaa bubmmorexa [IOK
Y . p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHE ero CBOMCTB»
97 Bonopon — 35eMeHT u mpoctoe bubmmotexa [IOK
BelecTBo. Haxoxaenue B mpuponae https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XUMHYECKHE CBOMCTBA bu6moreka [JOK
Bozopoaa. [Ipumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
bubmioreka [IOK
29 II
OFITHC O KHCHOTAX M cOTAX https://m.edsoo.ru/ff0d50d2
30 CriocoObl IOJIy4eHHsI BOIOPO/IA B bubmoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padorta Ne 4 mo treme
bu6mmoreka [JOK
31 «[Tonmyuenue u cobupanue BOAOpoaa,

H3Y4YEHHUE €ro CBONCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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MounsipHblil 00bEM ra3oB. 3aKoH

bu6mmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncaenns o0bEMa, KOIHMYECTBA
33 BEII[ECTBA T'a3a MO €ro M3BECTHOM bubmiorexa LIOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UJIU 00BEMY
Beraucienust 00bEMOB ra3oB 1Mo
34 ABHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA brbmorexa [TOK
yp . peakl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 ®du3znyecKkne 1 XMMUYECKUE CBONCTBA bubmotexa [JOK
BOJIbI https://m.edso0.ru/ff0d587a
36 CocraB ocHoBaHwmii. [TonsTHE 00 bu6mmoreka [JOK
MHIMKaTOpaxX https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HachileHHbie
37 u HiHaCBIpeHHBII; ACTBOPBI MH:ICCOBaH bubmorexa [JOK
n P PRI https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEILIECTBA B paCTBOPE
[Ipaktueckas padorta Ne 5 mo teme
38 «IIpuroroBiieHre pacCTBOPOB C bubmotexa [JOK
OIpeenEHHON MacCOBOM 10JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBA»
39 KonTtponbsHas padora Ne2 o teme bubmuorexa [JOK
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, KJIaccupuKaus, bubmioreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XUuMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Kiaccupuxanus, bubmotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Toyuenue u XuMHu4YecKe CBOMCTBA bubmuoreka LIOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxanus, bu6moreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonyyeHnue u XuMHYECKHE CBOWCTBA bubmmoreka LIOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYPa,

46 CHOCOéBII)HOJ'I )eHI/I}I XI/IMI/I‘:Z(I:)KI/IC bubmorexa HOK

. i ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTueckas padorta Ne 6. Pemenue

47 AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuotexa [JOK
«OCHOBHBI€ KJIaCChl HEOPIaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI

48 I'enernueckast CBSI3b MEX1Y KlaccaMu bubmmorexa [IOK
HEOPraHUYECKUX COCTUHEHU I https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O000I11IeHNE U CUCTEMATHU3ALIMS 3HAHUH

m H https://m.edsoo.ru/00ad9ch2
KonTtponbsnas padora Ne3 mo reme
50 "OCHOBHBIE KJIACCEI HEOPTaHHYECKUX bubmorera TTOK
o P https://m.edsoo.ru/00ad9ela
COeIUHEHNH
[lepBbie MONBITKY KJIaCCU(PUKALIUH
51 XUMHYECKUX 3JIeMeHTOB. [ToasaTie o bubmorexa TIOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ilepnonnueckuii 3aKoH 1
bu6nmunoreka [JOK
52 [Tepuonuueckas cucTeMa XUMHY ECKHX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. MeHneneeBa
buo OK
53 [Tepuoapl, rpymnmbl, HOATPYIIIBI nommorexa L1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

>4 snep. 3oTombl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 060J‘IO‘~ICKV BuGmiorexa LIOK
55 aToMOB 35ieMeHTOoB [leproauueckoit
https://m.edso0.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA IO €ro MOJIOKECHUIO B bu6moreka [JOK
[Tepuognueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leppoanueckoro 3akoHa JJis
57 pa3BUTUS HAyKH U nipakTuku. 1. W. bubmuorexa [IOK
MenneneeB — y4€HbIH, Ieaaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DJIEKTPOOTPULATEIIEHOCTh ATOMOB bubmotexa [JOK
XUMHAYECKUX DJICMCHTOB https://m.edsoo.ru/00adaab8
bu6moreka [JOK
59 VIoHHas XHMHHECKas CBA3k https://m.edsoo.ru/00adac34
50 KoBasieHTHas nossipHas XuUMH4YeCKast bubmmoteka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOIsIpHAsS XUMHYECKast bubmotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmioreka [IOK
62 Creneitb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIHTEIbHO-BOCCTAHOBUTEILHBIC bubmoteka [JOK
peaKkuuu https://m.edso0.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIHN bubmorexa [JOK
https://m.edso00.ru/00adb076
65 KonTtponwsnas padora Ned o teme bubmotexa [JOK
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«CtpoeHue aroma. XMMUYECKasi CBSI3b)»

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

66 PesepBHbIii ypok. O6001IeHNE 1 1 bubmmoreka [IOK
CHUCTEMAaTH3aIlUs 3HAHUHU https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O6001IeHNE 1 1 bubmotexa [JOK
cucTeMaTHh3aIus 3HaHU https://m.edso0.ru/00ad9ch?2
68 PezepBHblii ypok. O0001IeHNE U 1 bubmmotexa [IOK
CHCTEeMaTH3aIlus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Kosu4yecTBo 4acoB DJIeKTPOHHbIE
Ne Mara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ieprognyeckuil 3aKoH.

1 Ilepuonnueckas cucrema 1 bubmmorexa [IOK
XUMHYECKuX sjieMeHToB /1. 1. https://m.edso0.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOMCTB XMMHYECKUX 3JIEMEHTOB 1 bubmorexa [TOK

) https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB

3 Knaccudukanus 1 HOMEHKIIATypa 1 bubmoteka IJOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunel xuMudueckoi ¢BSI3U U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbsnas padora Nel mo reme

5 «IToBTOpEHUE U YrIyOJIeHNE 3HAHUMA 1 1
OCHOBHBIX Pa3/IesIoB Kypca 8 Kyaccay

6 Knaccuukanus XumMmmuaeckux 1 bubmioreka [IOK
pEaKLUi 1O PA3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTe O CKOPOCTU XMMUUYECKOU

7 eakuuu. [IoHITHE O TOMOrE€HHBIX U 1 Bubmiorexa IOK
P ' https://m.edsoo.ru/00adbe9a
reTepPOreHHBIX PEaAKITUsIX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHUHU.

bu6mmoreka [JOK
8 @akTopsl, BIUAIOIUE HA CKOPOCTH 1

XUMHYECKON pPE€aKknuun 1 MOJIO0KEHUEC

https://m.edsoo.ru/00adc28c
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XHUMHUYECCKOI'O paBHOBCCH

OKHMCIIUTEIBHO-BOCCTAHOBUTEILHBIC

bubmoteka IJOK

9
peaKkuuu https://m.edsoo.ru/00adcade
Teo DIIEKTPO ecKo
10 HCS(I;I ;[leeiI H;pCj;II;II::I{ﬂe u Zlna6me bubmorera ITOK
A HHATIH. https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HMounble ypaBHEHUS pEaAKIIUI bubmmorexa LIOK
P bearh https://m.edsoo.ru/00add448
XUMHAYECKHE CBOMCTBA KHUCJIOT U
12 OCHOBAHUI B CBETE MIPEICTABICHUN bubmorexa LIOK
puﬂ https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTHUECKOM TUCCOIIUALINH
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 peacTaBIICHU 00 Bubmiorexa HOK
pel . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHIECCKOMN TUCCOIUAIINH
bu6moreka [JOK
14 I1 7
OHATHE O THAPOTH3E COJICH https://m.edsoo.ru/00add9d4
15 O06o0011eHNe U CHCTEeMaTH3AIUS bubmotexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
16 «Pemenne 3xcriepruMeHTaIbHBIX bubmorexa IIOK
p https://m.edsoo.ru/00addbfa
3agauy
KonTtponbsnas padora Ne2 o teme
17 «DIEKTPOIUTHYECKAS TUCCOLIUALIUS Bubmiorexa IOK
p a HHATA. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIMHU B PACTBOPAX)»
OO6m1ast XxapakTepUCTHKA Tajor eHOB.
18 XuMHUYECKUE CBOMCTBA HA IIPUMEPE bubmorera TTOK
pUMEp https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposoapopoa. ComnsiHas KucioTa, bubmmorexa LIOK
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XUMHUYECKHE CBOMCTBA, IMOTY4YCHHE,
MpUMEHEHHUE

https://m.edsoo.ru/00ade104

[Ipaktueckas padorta Ne 2 mo teme

bu6moreka [JOK

20 «ITonyuenue consIHON KUCIOTHI,
7 o https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKUX eazpuﬁ €CJIM O/IH U3 brbmorexa [TOK
PEAIIIIL, A https://m.edsoo.ru/00ade488
peareHToB JIaH B U30bITKE
99 OO6m1ast XapakTeprCTHKA JIEMEHTOB bubmmorexa [IOK
VIA-rpymms https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(PUKALIUU CEPBI.
93 Haxoxnenue cepbl U €€ coequHeHn bubmuotexa [JOK
B IIpupojie. XUMHUYECKHUE CBOICTBA https://m.edsoo.ru/00ade64a
cepsl
CepoBo10po/1, CTpOCHUE, bubmmorexa [IOK
24 .
(bu3NYECKre 1 XUMUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KHCIIOTA,
25 ¢busnyecKrue 1 XUMHUYECKHE CBOICTBA butmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUECKHE peakiuy, JIeKalue B
OCHOBE MPOMBIIIIEHHOTO CcIToco0a
26 MOTYYEHUS CEPHON KUCIIOTHI. bubmmorexa [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIiel cpeapl COeNNHEHUSIMU
cephl
97 Beraucnenne MaccoBoi 1071 BbIXOAa bu6mmoreka [JOK
MPOAYKTA PEaKINH https://m.edsoo.ru/00adec8a
28 OO0mras XxapakTeprcTHKa JIEMEHTOB bubmorexa [IOK
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VA-rpynmnsl. A30T, pacpocTpaHeHUE
B IIpUpOC, PU3NYECKUE U
XUMHYECKUE CBOKWCTBA

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

AmMHak, ero Gu3n4ecKue u

29 XUMUYECKUE CBOWCTBA, MOJTYYECHHUE U bubmorexa [JOK
> THOTYH https://m.edsoo.ru/00adf004
MIPUMEH CHUE
[IpakTueckas padorta Ne 3 o teme
30 «[Tonyuenne aMMuaka, U3y4eHHe ero brbmorexa [TOK
. v > 3YH https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KHCIIOTa, € PU3nYeCKue u bubmmorexa [IOK
XUMUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH
aMMOHUS B Ka4ECTBE MHHEPAITBHBIX

32 no0peHnii. XUMHUYECKOE bubmorexa HOK
YAOOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl
COCMHEHUSIMH a30Ta
®ochop. Oxeun dpochopa u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (b(bplljm(q\glme u bubmioreia LIOK

p 7 https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYCHUE
Hcnonb3oBanue pocdaros B

34 KauecTBE MUHEPAJIbHBIX y100peHui. bubmmoreka LIOK
3arpsi3HeHHE PUPOTHON CPeJIbl https://m.edsoo.ru/00adfc20
¢dbocdaramu
VYraepoa, pacnpocTpaHeHHE B

35 pu ]3) e E)I/ISI/II‘)IGCKII)/IG 1 XUMUYECKHE bubmorexa [JOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcunel yriaepoaa, ux Gu3ndecKkue u bubmotexa [JOK

XUMHUUYECKHE CBOIMCTBA.

https://m.edsoo.ru/00adfebe
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DKoNoruyeckue mnpooiemsl,
CBsi3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYronbHas KUCJIOTa U €€ CONU bubmorexa TIOK
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padorta Ne 4 mo Teme

38 "ITosrydyeHue yriekucioro rasa. bubmmoreka LIOK
KauecTtBeHHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHavaIbHBIC TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa IIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yIiepoja
40 KpeMHuii u ero coenrHeHus bubmorexa TIOK
https://m.edso0.ru/00ae080a
[IpakTueckas padorta Ne 5. Permenue

a1 SKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME bubmotexa [JOK
«BaxxkHelmme HeMeTallIbl U UX https://m.edso0.ru/00ae0bf2
COCITUHECHUS
Kontponwsnas padora Ne3 o teme

42 «Baxxneinmme HeMeTallIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0el8
COCTMHEHUS
OO6m1ast XapakTeprCTHKa XUMUYECKHUX
3JIEMEHTOB — METaJIJIOB.

43 MeTtammyeckas CBSI3b U bubmoteka [JOK
MeTaJUIM4YecKasi KpUCTAJUINY €CKas https://m.edso00.ru/00ae103e
pemérka. dusnyeckue cBONCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAILIIOB.

44 DNEKTPOXUMHUUYECKHUH psJl bubmmorexa [IOK

HANPsLDKEHUN METAJIOB

https://m.edsoo0.ru/00ael1156
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O61ue criocoObl MoNTy4eHus
metajuioB. CruiaBel. BerduciieHus 110

45 aBHEHUAM XUMHYECKUX PEAKIIUN bubmorexa HOK
yp Ak, https://m.edso0.ru/00ae1156
€CJIM OJIUH M3 PEareéHTOB COJCPKUT
MpUMECH
46 TToHaTHE O KOPPO3UU METAIIIOB bubmorera TTOK
pp https://m.edso0.ru/00ael1278
bubmioreka [IOK
47
[lenounpie merael https://m.edsoo.ru/00ael4b?2
48 OKcuibl ¥ TUAPOKCUABI HATPHS U bubmmorexa [IOK
KaJIus https://m.edsoo.ru/00ael14b2
49 IllenouHO3EMENBHBIE METAIIIBI — bubmoteka [JOK
KaJbLUHA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxuelimue coequHeHns KaabIus bubmorexa HOK
e H https://m.edsoo.ru/00ael5e8
51 O000111eHNE U CUCTEMATA3AIHS
3HAHUH
59 JKEcTKOoCTh BOJBI M CITOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHUs https://m.edso00.ru/00ae1886
[IpakTueckas padora Ne 6 o reme
53 "XKEcTKOCTh BOIBI U METOMBI €6 bubmorexa HOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bubmioreka [IOK
54 Ao 7
TEOMIHIH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIC CBOWCTBA OKCHA U bubmorexa [IOK
THUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK

https://m.edso0.ru/00ae1d86
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Oxcuibl, THAPOKCUABI U COJIN JKeJe3a

bu6mmoreka [JOK

> (I u xenesa (M1) https://m.edsoo.ru/00ae35e6
58 O6o0011eHNe U cucTeMaTU3aIus
3HAHUHN
[IpakTrueckast paborta Ne 7. Pemenue
59 SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuotexa [JOK
«BaxHelnme MeTabl U X https://m.edsoo.ru/00ae3de8
COEITMHCHUS
Brruncnenus no ypaBHEHHIM
XMUMHUYECKUX PEaKIui, €ClIu OAUH U3
50 peareHToB JaH B H30BITKE UJIH bubmuorexa [IOK
COJIEPKUT MpUMecH. Brruncienus https://m.edso00.ru/00ae1750
MacCOBOH JI0JIM BBIXOZa MPOIYKTa
peaxiuu
61 O600611eHEe U cucTeMaTU3aIus
3HAHUHN
Kontponbsnas pabora Ned mo reme
62 «BaxkHe#mme MeTaIbl U UX
COCITUH CHHUSI»
63 BemectBa u Matepuaisl B bu6mmorexa IIOK
[MOBCETHEBHOM KU3HU YEJI0BEKA https://m.edso00.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE bubmmorexa [IOK
OKpY’KaroIen cpesibl https://m.edso0.ru/00ae4270
65 Ponp xuMuu B pemenun bubmuoreka LIOK
9KOJIOTUYECKUX MTPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O6001IeHNE U bubmorexa [IOK
cUCTEMAaTHU3allU 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepsHbIii ypok. O6001ICHNE 1 bubmotexa [JOK
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cucTeMaTu3aug 3HaHUU

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

68 PesepBHbIii ypok. O6001IeHNE 1

cUCTEMATHU3alMA 3HAHUN

bu6moreka [JOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIbI IS YYHEHUKA

Xumus. 8 knacc/I'abpuensa O.C., OctpoymoB WU.I'., CnagkoB C.A., AKIIHOHEPHOE O0IIECTBO
, U3narenbctBo «IIpocBemenne;
Xumus 9 knace: yaeonuk O.C.I"'abpuensn.-3-e usn., nepepad.-M.: [Ipoda, 2021.

METOINYECKHUE MATEPHUAJIBI JUISA YUUTEJIA

T'abpuensm, O. C. Xumus. 8 kiacc: y4eOHHUK 1151 00111e00pa3oBaTeIbHbIX yapexaeHui O.
C. I'abpuensu. -M.: JIpoda, 2007.

CbopHux MaTepuaoB MO peanu3anuu GenepasbHOro KOMIIOHEHTa TOCYJapCTBEHHOT O
crangapra o0uiero oopa3oBanus B 0011e00pa30oBaTeNbHBIX YUPEKACHUAX Bonrorpaackoii
obnactu -Bonrorpaa: Yaurens, 2006.

T'abpuensn, O. C. Xumus. 8 Kjiacc: KOHTPOJbHBIE U MpoBepouHbie paboTsl O. C.
Iabupuenss u ap. - M.: Ipoda, 2003.

T'abpuenan, O. C. Xumusl. 8 knacc: pabouas terpans k yueonuky O. C. 'abpuemnsnaa O. C.
labpuensn, A. B. Smykosa. - M.: [Ipoda, 2007.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI

CETU UHTEPHET

MynbTuMenuiinbie 00pa3oBaTeNbHbIE PECYPCHI.
http://www.chemnet.ru

INazeta «Xumusi» u caiit ayis yuuress «5 uay Ha ypok xumuun» http://him.1september.ru.

Enunas komtekuus LIOP: I[Tpenmernas komnekius «Xumusi» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnekTpoHHas OMOIMOTEKa YUeOHBIX MaTepHAaJIoB IO XMMHUU Ha optaine Chemnet.
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