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IHHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o XMMHUHM Ha ypOBHE OCHOBHOTO O0IIero oOpa3oBaHUS COCTaBJIEHA HAa OCHOBE TPeOOBaHM K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHON
IporpaMMbl OCHOBHOTO 0011ero oopaszoBanus, npeacraBieHHbx B @T'OC 00O, a Taxke Ha ocHOBe (perepanbHOI paboyei mporpaMMbl BOCIUTAHUS U C YUETOM
KOHIICTILIMY MPETIOIaBaHus YIeOHOTO IpeaMeTa « XuMUs» B 00pazoBaTeNbHBIX oprann3anusax Poccuiickoii deneparum.

[IporpaMmma mo xumMuu Oa€T TPEACTABICHUE O IENsIX, OOIIeH cTparernu OOy4deHUs, BOCHHUTAHMUS M PA3BUTHS OOYYAIOIIMXCS CPEJICTBAMH y4eOHOT O
IpeaMeTa, YCTaHABIMBAET O0s3aTENbHOE MPEIMETHOE COJAEpXKaHUe, MpeayCMaTpUBAeT paclpeelieHHe ero Mo KiIaccaM M CTPYKTYpHpPOBAaHHUE IO pasfeiaM H
TEMaM IMPOrpaMmsbl 10 XUMHH, ONPCACIACT KOJIMUYCCTBCHHBIC U KAYCCTBCHHBIC XAPAKTCPUCTUKH COACPIKAHUSA, PEKOMCHAYCMYIO IMOCJICA0BATCIIBHOCTD U3YYCHUA
XUMHHM € YYETOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEH OOyJaromuXxcs, ONpeiesnseT
BO3MOXKHOCTH TIpeMeTa Ui peaau3aluy TpeOOBaHWH K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEeNbHOM MPOTpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, a Takke TpeOOBaHMI K pe3ylbTaTaM OOydeHHS XMMHUU Ha YpOBHE IleJiell M3y4eHUs NMpeAMeTa U OCHOBHBIX BHJIOB Yy4eOHO-TIO3HaBaTEIbHON
NeSITENIbHOCTH 00Y4JaloIIerocst o OCBOCHHUIO YI€OHOTO COJIepyKaHUSI.

3HaHHE XUMUU CIYKUT OCHOBOH JJis1 OPMUPOBAHUS MUPOBO33PEHUS 00Y4arOIIErocsi, €ro NpeICTaBICHUH 0 MaTepHalbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
UrparT GopMUpyeMble XUMUEH MPEICTaBICHHS O B3aUMOIIPEBPALICHUSIX SHEPTUU U 00 SBOJIOIMH BEIIECTB B MPUPOJE, O MYTSIX PEIICHUS T7100aIb HbIX IpodiieM
YCTOMYHMBOTO Pa3BUTHS YETIOBEUYECTBA — CHIPHEBOM, SHEPTETHUECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPoOJIeM 31paBOOXpaHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET peasin3alii BO3MOXKHOCTEN sl caMOpa3BUTHS U (POPMUPOBAHUS KYJIbTYPhI JINYHOCTH, €€ 0011eil 1 PyHKIMOHAIBHON rPaMOTHOCTH;

BHOCUT BKJIaJd B (bOpMHpOBaHI/Ie MBIIIJICHUA W TBOPYCCKHUX CIIOCOOHOCTEHN 06yqa101unxc51, HaBBIKOB HMX CaMOCTOSTEILHOM yqe6H0171 JCATCIIBHOCTH,
OKCIICPUMCHTAJIbHBIX U UCCIICAOBATCIIbCKUX YMeHHﬁ, HCO6XOI[I/IMBIX KakK B MIOBCEIHEBHOM KHU3HU, TaK U B HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTH,

3HAaKOMUT CO CHCI.IH(l)HKOfI HAY4YHOI'O MBIINUJICHUS, 3aKJIaAbIBACT OCHOBBI LICJIOCTHOT'O B3TJIAAa HA CANHCTBO HNPHUPOABLI U YCIIOBCKA, ABJISACTCA OTBCTCTBCHHBIM
9TaIrIoM
B (I)OpMI/IPOBaHI/II/I CCTCCTBCHHO'HaquOﬁ IrpaMOTHOCTHU 06yqa}01111/1xc;1;

CIocoOCcTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YEIOBEKY, BHOCHT CBOW BKJIA] B SKOJOTHYECKOE
o0Opa3oBaHue 00yUYarOIIUXCS.

I[aHHLIC HaIllpaBJICHUSA B 06y‘lCHI/II/I XUMHH 00€CIICUMBAIOTCS CHCHH(I)HKOﬁ COJICpIKaHuA yqe6Horo npeamera, KOTOpBIfI ABIIACTCA II€AarOoru4cCKu
AAalITUPOBAHHBIM OTPAKCHUCM 0a3oBoOM HAayKU XMMHWHU Ha OHpCIICJ'IéHHOM JTame e¢ pa3sBUTHA.



Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHUsl OPUEHTUPOBAH HA OCBOCHUE OOYUAIONTUMUCS CUCTEMBI TIEPBOHAYABHBIX MOHSATHI XUMUU, OCHOB
HEOPraHUYECKOW XMMUU U HEKOTOPBIX OTACIIbHBIX 3HAUYMMBIX MOHSATUN OPraHUYECKON XUMHH.

CtpykTypa colep)aHus IporpaMMbl IO XUMHUHM c(OPMHUPOBAHA HA OCHOBE CHCTEMHOI0O Mojaxoja K e€ u3ydenuto. CoaepkaHue CKIaJbIBACTCs U3 CUCTEMBbI
MOHATUH O XMMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI MOHATHH O XUMUYECKOH peakiuu. O0e 3TH CHCTEMBl CTPYKTYPHO OPraHM30BaHBI IO ITPHHIIUITY
IIOCJIEI0BATEIBHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX IIPEJACTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYSHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepnoanueckoro 3akoHa [[. 1. MenaeneeBa kKak OCHOBHOTO 3aKOHA XUMHUH;
— YUYCHUA O CTPOCHUU aToOMa U XUMHAYECKOU CBA3H,

— MpeACTaBIeHUN 00 AMEKTPOIUTUYECKON JUCCOLMAIINY BEIIECTB B pacTBOpaXx.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE SMITMPUYECKH TOJYYECHHBIX W OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS TMOCIEAOBATEIHHO OT OJTHOTO
YPOBHS K APYromy, BBITIOJHASA (PYHKUHUU OOBSICHEHHS U NMPOTHO3UPOBAHUS CBOWCTB, CTPOEHHUS M BO3MOYKHOCTEH MPAKTHUECKOTO MPUMEHEHUS U IMOJyYeHUs
M3y4aeMbIX BEUIECTB.

OcBoeHMe MporpaMMbl IO XHUMHH CIIOCOOCTBYET (DOPMHPOBAHHUIO MPEACTABICHUS O XUMHUYECKOM COCTABIIAIONIEH HAyYHOW KApTUHBI MUpa B JIOTUKE €&
CUCTEMHOM MPUPObI, LIEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO M METOJaM MO3HaHUs B Hayke. M3ydeHne XUMUU MPOUCXOAUT C IPUBJICYCHUEM 3HAHUN U3
paHee U3YYCHHBIX y4eOHBIX peaMeToB: «OKpyX armuii Mupy», «bromorus. 5—7 knacce» u «Pu3uKa. 7 Kiaccy.

HpI/I HU3Yy4YCHUU XHUMHUHU IPOUCXOJIUT (bOpMPIpOBaHI/IC 3HAaHUM OCHOB XWMHYECKOMH HayKH KakK oOnactu COBPEMCHHOI'O €CTCCTBO3HAHMU, HpaKTI/I‘ICCKOI\/'I
JCATCIBHOCTH YCJIOBCKA M KaK OAHOI'O M3 KOMIIOHCHTOB MHpOBOﬁ KYJIbTYPHI. 33,[[3‘13 yqe6Horo npeamMera COCTOUT B (bOpMI/IpOBaHI/II/I CHUCTCMbI XHMMHWYCCKHUX
3HAHUM — Ba)KHEHUIIINX (I)aKTOB, HOHHTHﬁ, 3aKOHOB M TCOPCTHYCCKHUX HOHOH(GHHﬁ, AOCTYIIHBIX O606H.ICHPII>1 MHPOBO33PCHYCCKOI'0 XapaKTepa, fA3blKa HAYKHU, B
HpI/IO6H_IeHI/II/I K Hay4YHbIM MCTOJAaM NO3HAHUWS IIPU U3YYCHHUU BCHICCTB U XUMHUYCCKUX peaKHHﬁ, B (1)OpMI/IpOBaHI/II/I W Pa3BUTHUH 1103HABATCIIBHBIX YMCHI/Iﬁ n ux
INpUMCHCHHUHU B yqe6H0-H03HaBaTCHLHOﬁ u y‘IC6HO'I/ICCH€I[0BaTCJ'ILCKOI71 ACATCIIbHOCTH, OCBOCHHH IIPABUJI 0€e3011acCHOro O6paH_ICHI/IH C BCIICCTBAMHU B
MOBCEAHEBHOM KM3HU.

HpI/I HU3YUYCHHUU XUMHU Ha YPOBHEC OCHOBHOTO O6H_IGFO O6pa30BaHI/I$I BaXXHOC 3HAYCHUC HpI/IO6peJ'II/I TaKHueC ICJIN, KaK:

—(I)OpMI/IpOBaHI/Ie HWHTCJUICKTYAJIbHO pa3BI/ITOI7I JIJMYHOCTH, FOTOBOH K CaM006p330BaHI/IIO, COTPYAHUYCCTBY, CAMOCTOATCIBHOMY IIPUHATHIO peH.IeHHfI,
CIIOCOOHOI aZlalITUPOBATHCA K 6BICTpO MCHAIOUIUMCS YCIIOBUAM JKU3HU,

—HAIIPaBJICHHOCTb 06y‘ICHI/I$I Ha CUCTEMATHYCCKOC HpI/I06H_ICHI/IC O6yan0H_[I/IXCH K CaMOCTOSITEIbHON MO3HAaBaTEIbHOM ACATCIIBHOCTH, HAYYHBIM MCTOdaM
IIO3HAaHM, (I)OpMI/IpYIOU_II/IM MOTHUBAIIUIO U pa3BUTHUC CIIOCOOHOCTEH K XHUMUU;



—obecrieyeHrne yCIoBHi, CIOCOOCTBYIOMKUX MPUOOPETEHUIO 00YJAIOIIUMUCS OIBITa PAa3HOOOPA3HOU NESITENLHOCTH, TIO3HAHUS U CaMO ITO3HAHUS, KITFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETECHIIHI ), UMEIOIINX YHUBEPCAIBHOE 3HAUEHUE ISl PA3IMYHbBIX BUIOB JIEATEIbHOCTH;

—dopmupoBanue oOmel GyHKIMOHATIBHON U €CTeCTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCIIE YMEHHH OOBSCHATH M OLCHUBATH SIBICHUS OKPYKAIOIIETO
MUpa, UCII0JIb3YS 3HAHUS U OIBIT, NOJYYEHHbIEC IPU U3YUEHUU XUMHHM, IPUMEHSTh UX MPU PELICHUH ITPOOJIEM B TOBCEAHEBHOM )KU3HU U TPYAOBO I AEATEIbHOCTH;

—dopmupoBaHre y OOyYarOmUXCSd TYMAHUCTHYECKUX OTHOUICHWH, IMOHMMAHHUS [EHHOCTH XHUMHYECKHX 3HAHWWA I BBIPAOOTKH HIKOJIOTHYECKU
1eJIeCO00Pa3HOT0 MOBEACHHS B OBITY M TPYIOBOM JACATEIILHOCTH B IEJISIX COXPAHEHHUSI CBOETO 3/I0POBbS M OKPY)KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJII0 M CaMOBOCIHMTAaHMIO Ha OCHOBE YCBOEHHUS OOIIEYETOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MPO(UIs U HAIIPABJIEHHOCTH JJAIbHEUIIETO 00ydYeHHUs.

OO6mree uyncIo 9acoB, OTBENEHHBIX [T U3YUEHUSI XUMUU Ha YPOBHE OCHOBHOTO 0O0ITIero oOpa3oBaHus, coctaBisieT 136 yacoB: B 8 kiracce — 68 gacoB (2 yaca
B HEZeM0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

COJEPKAHUE ObYYEHUA
8 KVIACC
IlepBoHayajbHBIE XUMHYECCKHE TOHATHSA

HpeI[MeT XUMHUH. PoJIb XMMHU B JKW3HH 4YeOBEeKa. XHMHUS B CHCTEME HayK. Tena u BCIICCTBA. du3nyecKkue CBOMCTBA BCIIECCTB. AFpCFaTHOG COCTOAHHC
BCIICCTB. IlousTue o METOJaX ITO3HAHUA B XMMUH. Ywuctele B€IICCTBa U CMECH. Crioco0bI PasaciICHUA cMecel.

ATOMBEI 1 MOJICKYJIBI. Xumnaeckue 31eMeHThl. CUMBOJIBI XUMHYCCKHUX DJIEMEHTOB. HpOCTBIe M CJIO0KHBIC BCIICCTBA. ATOMHO'MOJ'ICKYJ'IHPHOC YUYCHHC.

XumMuueckas (bopMlea. BajenTHOCT, aTOMOB XHMMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTENbHAs aTOMHas Macca.
OTHOCUTENILHAS MOJICKYJIsSIpHAasA Macca. MaccoBas 1018 XUMHYECKOTO 3JIEMEHTA B COCIMHEHMU.

KoaunuectBo BeliecTBa. MoJb. MOHﬂpHaH macca. B3zaumocBs3p KOJIMYCCTBA, MACChl U YHUCJIa CTPYKTYPHBIX CIWHHI] BCIICCTBA. Pacuétel mo (I)opMynaM
XHMHUYECKUX COCTUHECHHUM.

dusznyeckue 1 XUMHUYECKHUE SIBICHUS. XUMUYECKast peaKkuus u eé IMPU3HAKH. 3akoH COXpaHCHUS MACChl BCUICCTB. XHUMHYECKHE YpaBHCHHA. KHaCCH(bHKaHHH
XUMHWYCCKHUX peaxunﬁ (COCI[I/IHCHI/I}I, Ppa3JI0KCHUA, 3aMCIICHNA, O6MCHa).

Xumuueckuii IKCnepumenm:



3HaKOMCTBO C XMMHUYECKON NOCYI0H, MpaBMiiaMu paboThl B TabopaTopuu U MpruEMaMu oOpalieHus ¢ 1a0opaTopHbIM 000pyI0BaHUEM, U3YUEHHUE U ONHUCAHUE
($u3nUIEeCKUX CBOMCTB 00pa30B HEOPraHMYECKUX BEIIECTB, HAOMOIeHNE (PU3HUECKUX (TUIaBICHHE BOCKA, TasHUE JIbJa, pPACTHPAHHUE caxapa B CTYIIKE, KUICHUE U
KOHJICHCAIUS BOJbI) U XUMUYECKUX (TOPEHHUE CBEYHM, MPOKATIMBAHNE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KUCIIOTOW) sIBICHH, HAOII01€HIE U ONMCaHHe
MIPU3HAKOB MPOTEKAHUS XUMUYECKUX pEaKIuid (pa3oxKeHHe caxapa, B3aMMOJICHCTBUE CEpHON KUCIIOTHI C XJIOPUAOM Oapus, pasnoxxeHue ruapokcuna menu (II)
IIpY HarpeBaHUHU, B3aMMOJEHCTBUE jkene3a ¢ pacTBopoMm cosnu meau (II), n3ydyeHune cnocoOOB pas3zieneHHs] CMecel: ¢ TMOMOILbI0 MarHuTa, (uibTpOBaHUE,
BBIMIAPUBAHNE, AUCTWLIAIMS, XpoMmarorpadus, NpoBEACHHWE OYUCTKH TIOBApPEHHOW COJIM, HAONIOACHHWE W OIHMCAHUE pEe3yJIbTaTOB IPOBEICHUS OTBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MaccChl, CO3/ITaHUE MOJIENIEN MOJIEKYJI (I1apOCTEPKHEBBIX).

Baskneiiuue npeacraBuTe/IM HEOPraHUYeCKNX BellecTB
Bo3nyx — cmech ra3zoB. CocraB Bo3ayxa. Kucinopon — snemMeHT U mpocToe BemecTBo. HaxoxkaeHue kuciopoja B Ipupoje, pU3nieckre U XUMHUYECKHUe
cBoiicTBa (peakuuu ropenus). Oxcunel. [Ipumenenne kuciaopoga. CrnocoObl NOMy4eHUsT KUCIOPOA B JIAOOPATOPUH U MPOMBINLIEHHOCTH. KpyroBopoT kuciopoaa

B nipupoje. O30H — aNIOTPONHAS MOAUPHUKAIUSA KUCIOPOIa.

TemoBoil 3¢dexr xumuyeckoil peakuu, TEPMOXUMHUUYECKHE YPaBHEHMsSI, 9K30- M SHIOTEPMUYECKHE peakiuu. TOIUIMBO: yroib M METaH. 3arps3HeHHe
BO3/IyXa, YCWJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CJIOSI.

Bonopon — snemeHT u mpocroe BemiecTBo. HaxoxaeHne Bogopoia B Mpupoie, GU3NIecKue 1 XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MOTyUeHHUS.
Kucnots! u comu.

Momnsipabiii 00b€M ra30B. Pacu€Tel Mo XUMUYECKUM yPaBHEHHSIM.
Oduznyeckue cBoiicTBa BoAbl. Bona kak pactBoputenb. PactBopsl. HackllienHble 1 HeHACHIIIEHHBIE pacTBOPbL. PacTBopuMOCTh BemiecTB B Bojie. MaccoBast
JI0JIsl BEILleCTBAa B pacTBOpe. XMUMHUYECKHe cBoiicTBa Boibl. OcHoBaHMs. Poyib pacTBOpPOB B MpHUpPOAE M B KM3HH 4esloBeka. KpyroBopoT BOJbI B INPHUPOJE.

3arpsi3HeHre NpUpoIHbIX Boa. OXpaHa U 0YHMCTKA IPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeauHeHuid. Oxcuapl. Kitaccupukanus OkcuaoB: coseoOpasyroiue (OCHOBHBIE, KHCIOTHBbIE, aM(oTepHble) U
HecosieoOpa3zyromue. Homenknarypa okcuio. @usndeckrne U XUMHUECKUE CBOICTBa OKCcUI0B. [lomydyenne oKCHIoB.

OcnoBanus. Knaccugukanus ocHoBaHuWil: mENouM M HepacTBOpUMbIe OcHOBaHMs. HoMmeHknarypa ocHoBaHuil. Pu3nyeckue M XMMHUYECKHE CBOMCTBA
ocHoBaHui. [losryyeHue 0CHOBaHUM.

Kucnorsr. KJ'IaCCI/ICI)I/IKaLII/IH KHUCJIOT. HOMeHKHaTypa KUCH0T. du3nueckue U XUMHUYECKME CBOMCTBa KHCIOT. Psa aktuBHOCcTH MeTamiaoB H. H. bekerosa.
HOHy‘{CHI/IC KHUCJIOT.

Comu. Homenknatypa cosieil. @u3znueckre 1 XuMU4Yeckue cBoiicTa cosieid. [lonyuenue comneit.

I'eneTnueckas CBS3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCHHHGHHﬁ.



Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONpEJCNICHHE COJEepP)KaHUs KHCIOpPOJa B BO3IyXe, MOJIyueHHe, cCOOMpaHue, paclo3HaBaHWE U M3YYEHUE CBOMCTB KHUCIIOpOJa, HAOIIO/IEHHE
B3aMMO/ICHCTBHSI BEIIECTB C KHCIOPOJOM M YCIOBHS BO3HHUKHOBEHUS M MPEKpaIleHUs TOPeHus (1okapa), 03HaKOMJICHHE ¢ 00pa3iaMu OKCHJIOB U OIMHUCAHUE MX
CBOMCTB, TOJIyU€HHE, COOMpaHME, paclo3HAaBaHWE M M3yY€HHUE CBOWCTB BOJOpojAa (ropeHue), B3auMojeiicTBue Bojaopona ¢ okcuaoM meau (II) (BozmoxHO
WCIIOJb30BAHNE BUICOMATEPHAIIOB), HAOIIOIeHNEe 00pa3IoB BEMIECTB KOJIMYECTBOM | MOJIb, MCCIIEJOBAHNE OCOOCHHOCTEH PAaCTBOPEHHS BEIIECTB C Pa3IHMYHON
PacTBOPUMOCTBIO, ITPUTOTOBJICHHE PACTBOPOB C OMPEAEIEHHON MAcCCOBOM 10Jiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOJBI C METAUIaMU (HATPUEM H
KaJplueM) (BO3MOKHO HCIOJIb30BAHHE BUAEOMATEPUANIOB), UCCIIEIOBAaHUE O0OpA3ll0OB HEOPraHMYECKUX BELIECTB PA3IMYHbIX KJIACCOB, HAOIIOJEHHWE M3MEHEHUs
OKpAacKH HWHJIMKAaTOPOB B pacTBOpax KUCJIOT U Ileioyel, u3ydeHue B3aumojeictsus okcuga menu (II) ¢ pactBopom cepHOM KHUCIOTBI, KMCIOT C METajlaMu,
peakuuil HelTpanu3anuu, NoJy4eHue HepacTBOPUMbBIX OCHOBAHUM, BHITECHEHHE OJJHOTO METalljia IPYTUM U3 pacTBOpA COJIM, PELIEHHE SKCIIEPUMEHTAIbHBIX 33734
1o Teme «BaxHennme Kinaccsl HEOPraHNYECKUX COCAMHEHUN.

Iepuonuveckuii 3axkoH u Ilepuoamueckasi cucrema xumuyeckux 3iemMeHToB JI. U. MenpeneeBa. CtpoeHue aTomMoB. XHUMHYECKasi CBA3b.
OKHNCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUuU

[lepBbie TOMBITKH KIacCHU(UKAIIUU XUMHYECKUX 3JeMEHTOB. [loHSATHE O Tpymmax CXOIHBIX AJIEMEHTOB (IIEJTOYHBIC W MIEIOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHbl, HHEPTHBIE Ia3bl). DIEMEHTHI, KOTOpbIe 00pa3yIoT aM(pOTepHbIE OKCUABI U THIPOKCU/IBL.

[Tepuoanueckuit 3akoH. Ilepuoamueckass cucrema xumuueckux osnmemeHToB JI. WM. MennmeneeBa. KopoTkomepwonmnas u JiuHHOTEpUOAHAS (HOPMBI
[Tepuonnueckoit cucrembl xumuueckux snemeHToB JI. M. Menneneesa. Ilepuoasl u rpynmbl. @U3HYECKUN CMBICT MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPHOAA U

TPYIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aToMHBIX sjep. M3otombl. DnekTpoHbl. CTPOCHHE JJIEKTPOHHBIX 000JI0YEK aTOMOB TEpBBIX 20 XUMHYECKHX 3JIEMEHTOB
[Tepuonuueckoit cucremsl Jl. 1. MenaeneeBa. XapakTepucTuka XMMHAUYECKOTO 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanyeckoii cucreme . . Menaeneena.

3aKOHOMepHOCTI/I HU3MCHCHUA pajnyCa aTOMOB XUMHUYCCKUX 3JICMCHTOB, MCTAJINIMUCCKUX U HCMCTAJUIMYCCKUX CBOMCTB IO rpyiimam u rnepuogam.

3HayeHHne HepI/IOI[I/I‘ICCKOFO 3aKOHa 1 Hepnonnqecxoﬁ CUCTCMbI XUMHUYCCKHUX SJICMCHTOB JIS1 PA3BUTHUA HAYKU U ITPAKTHKH. I[ . MenpeneeB — y‘IéHHﬁ u
I'paXJaaHHH.

Xumnueckas cBs3b. KoBaseHTHas (MOJsipHas M HEMOJSIpHAst) CBA3b. DJIEKTPOOTPHUIIATEIBHOCTE XUMUUECKUX JIEMEHTOB. MIOHHAs CBS3b.
Crenenp okucienus. OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIE peaklUU. [Iporieccsl OkucIeHns 1 BOcCTaHOBIIEHNA. OKUCIUTENN U BOCCTAHOBUTEIH.
Xumuueckuii IKCnepumenm:

n3yueHre oOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE TMJIPOKCHAA IIUHKA C PAacTBOpAaMM KHCIOT W IIENOYel, MPOBEAECHUE OIBITOB,
WJUTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakluil (TOpeHue, peakliuu pa3iokKeHHsl, COETUHEHUS).



Mescnpeomemmnuoie céazu

Peanmaum{ MCKIIPCAMCETHBIX CBs3EH IIpru U3y4YCHUU XUMUU B 8 xmacce OCYHICCTBJIACTCA YCPE3 UCITIOJIB30BAHUC KAK O6H.[I/IX CCTCCTBCHHO -HAYYHBIX HOHHTI/If/'I,
TaxKk 1 HOHSITI/II>'I, ABJIOMINUXCSA CUCTCMHBIMU U1 OTACIIBHBIX IPCAMETOB €CTCCTBCHHO-HAYYHOT'O IIMKJIA.

OOmue ecTeCTBCHHO-HAyYHBIC TMOHSATHUS: HAyYHBIM (DAaKT, TUIMOTE3a, TEOPHs, 3aKOH, aHAIW3, CHHTE3, KIacCH(UKAIMS, MMEPUOTUIHOCTh, HAOIIOICHHE,
SKCIEPUMEHT, MOJACIIMPOBAHUE, U3MEPEHUE, MO/JIENb, SBJIICHUE.

®dusna: Mmarepusi, aToM, IEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU, U30TOIbI, PaIMOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUM 3apsi]l, BEUIECTBO, TEI0, 00BEM,
arperaTHOE COCTOSTHHE BEIECTBA, Ta3, ((M3NUYECKUE BETUYNHBI, €AMHUIBI U3MEPEHHS, KOCMOC, TIJIaHeThI, 3BE3 b1, COJIHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MEHEPAITBI, TOPHBIE TTOPOJIBI, TTOJIE3HBIE HCKOTIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BenecTtBo 1 XUuMHYeCKasi peaKius

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema xumudeckux aiemMeHToB . . MenaeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaJusl, KaJbIUSI U UX COCIUHEHHN B COOTBETCTBUU C MOJOXKEHHEM 3JeMeHTOB B Ilepuoanueckoit cucreme u

CTPOCHHUEM HUX aTOMOB.

CTpOGHI/IC BCIIECTBA. BUAbI XUMHUYECKOU CBSI3U. THUIIBI KPUCTATINIMYCCKHUX peH_IéTOK, 3aBUCUMOCTH CBOMCTB BE€IIECTBA OT THIIA KpI/ICTaJIJIH‘IeCKOI;'I pCIHéTKI/I n
BHUJa XUMHWYECKOU CBS3HU.

Knaccn(bnxaunﬂ U HOMCHKJIATYpa HCOPraHUYCCKUX BCIICCTB. XHUMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCA K Pa3/IMYHbIM KJIaCCaM HCOPraHHUYCCKUX
COCHHH@HHﬁ, IFCHETHUYCCKAs CBA3b HCOPIraHMYCCKHX BCIICCTB.

KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHWUYCCKHUX peaKHI/Iﬁ 10 pa3JIMYHbIM IIPU3HAKAM (HO YUCITY U COCTaBY YUACTBYIOIIHUX B PCAaKIMU BCIUICCTB, IO TCIIJIOBOMY B(I)q)eKTy, 1o
W3MEHEHHUIO CTEIEHEeM OKHCICHUS XHUMHYECKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I, o y4acCTHRO KaTaJ'II/I3aTOpa). DOK30- © SHAOTCPMHUYCCKUC PCAKIINU,
TCPMOXUMHUYCCKUC YPABHCHUS.

IlonsTue o CKOpPOCTH XUMHYECKOMH pCaKkuuu. [Tousatue 06 O6paTI/IMLIX u HCO6p8.TI/IMBIX XUMHUYCCKUX PCAKIUAX. IIoHsiTHE O TOMOI€HHBIX U TCTCPOTCHHBIX
pCaKknusx. ITonsatue o karanuse. [IoHSATHE O XMMHYECKOM paBHOBCCHUMU. q)aKTOpLI, BJIMAOIIUC Ha CKOPOCTb XUMHYECKOMN pCakiu U MOJIOKCHUC XHUMHNYCCKOIO
PpaBHOBCCHA.



OKHUCIINTEIbHO-BOCCTAHOBUTEIILHBIC pcakuuu, 3JI€KTpOHHBII71 OalaHC  OKHCJIUTEIHLHO-BOCCTAHOBUTEILHOM pCaKkuuu. CocraBieHue ypaBHeHI/If/'I
OKHCJINTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKLII/If/'I C UCIIOJIb30BAHUCM MCTO A 3JICKTPOHHOT'O OajaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOIUALIUU. DIIEKTPOIUTHI U HEANEKTPOJUThL. KaTnoHbl, aHnOHBL. MeXaHU3M JUCCOIMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMu4eckoi cBs3u. Crenenpb nuccormanuu. CUIbHBIE U CIIA0bIE SJIEKTPOJIUTHI.

Peakuun moHHOro oO6MeHa. Ycia0BMsI MPOTEKAaHUS peakluii MOHHOrO OOMEHa, MOJIHBIE M COKpAllEHHbIE MOHHbIE ypaBHEHUs peakuuil. CBoMcTBa KUCIOT,
OCHOBAHHUU ¥ COJICH B CBETE MPEJICTABICHUH 00 AIEKTPOIMTHUECKON aucconnaryn. KauecTBeHHbIE peakiny Ha HOHBI. [IoHsITHE O THApOIN3E COoJIeH.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE C MOJENISIMU KPUCTAJIUIMUECKUX PEHIETOK HEOPraHWMYECKHX BEIECTB — METANIOB U HEMETAIOB (rpaduTa M ajiMasa), CJIOKHBIX BEIIECTB
(x1opuaa HaTpus), UCCIEI0BAaHUE 3aBUCUMOCTU CKOPOCTH XMMMYECKON peakluu OT BO3AEHUCTBUS PA3IMYHBIX (DAKTOPOB, MCCIEIOBAHHUE AJIEKTP ONPOBOJIHOCTU
pacTBOpPOB BEIECTB, Ipollecca JTUCCOLMALIMM KHUCIIOT, IIeno4ed u cosield (BO3MOXHO HCIOJIb30BAaHUE BHJIEO MaTepUajoB), IPOBEIECHUE OIIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKU MPOTEKaHUsl peakluii HOHHOro oOMeHa (0Opa3oBaHue Ocajka, BblIEIEHHE ra3a, 00pa30BaHUE BOJbI), OMBITOB, WJITFOCTPUPYIOIINX
MIPUMEPbl OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaKLUil (FrOpeHue, peakiy pas3sioKeHUs, COeAMHEHNs), Pacllo3HaBaHWE HEOPraHMYEeCKUX BELIECTB C IMOMOIIBIO
KAUeCTBEHHBIX PEAKIMI HA NOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aa4.

HeMmeTanabl U MX coeTHHEHUS

OO0mas xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHHe M (U3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — I'aJIOreHOB. XUMHUYECKHE CBOMCTBA Ha MpUMepe XJIopa (B3auMOJAEHCTBHE ¢ METallaMy, HEeMETaJUIaMH, 1eno4amMu). XjaopoBoaopoa. CosiHas KU ClIoTa,
XMUMHYECKHE CBOMCTBa, MOJy4yeHHEe, MpuMeHeHue. JleiicTBue xjiopa ¥ XJIOPOBOJAOPOJA Ha OpPraHu3M 4ejoBeKka. BakHeimine XJIOpuibl M UX HaXO0XKJICHUE B

IpHUpOJIE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHue u Gu3NYecKue CBONWCTBA
MIPOCTHIX BEUIECTB — KUCIOPOJa U CePbl. AJIJIOTPOIHBIE MOIU(UKALIMY KUCIOPOJa U cepbl. XUMHUUYECKUE CBOMCTBA cepbl. CepoBOJAOPO, CTpOeHHE, (PU3HUecKue U
XUMHUYECKHue cBoHcTBa. OKCUIBI cepbl KaK MPEACTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas KHCIIOTa, (QU3MYECKHME M XUMHUYECKHEe CBOMCTBa (00IIMEe Kak
MIPEJICTaBUTENS Kjlacca KUCIOT M crenuduueckue). XUMHUYECKUE PEaKIUH, JIeKallMe B OCHOBE MPOMBIIIJICHHOTO CIMOco0a IMOJYYEHHsS CEpHOM KHUCIOTHI.
[Ipumenenne cepHoit kucnotol. CoaM CepHON KUCIOTHI, KAUeCTBEHHAs peakius Ha cynbdar-uoH. HaxoxaeHue cepbl U e€ COeIMHEHUN B MPUpPOJe. XUMUUECKOe
3arpsi3HEHNE OKPYKAIOIIEH cpeibl COeTMHEHUSIMU cepbl (KUCIOTHBIC JOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHUS.

OOm1ast xapakTepucTuKa 371eMeHTOB VA-Tpynnbl. OcOO€HHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE CTENEHN OKUCIEHUS. A30T, paclpoCTpaHEHUE B MPHUPOJIE,
¢u3nyeckne U XuMuUeckue cBoiicTBa. KpyroBopoT azora B mpupoje. AMMHAaK, ero (Gpu3MuecKkue W XMMHUYECKHe CBOICTBA, moiydeHue U npumeHeHue. Cosm
aMMOHUS, UX (U3NYECKHE U XMMHUYECKHe CBOICTBA, mpuMeHeHue. KauecTBeHHast peakiys Ha MOHBI aMMOHHMs. A30THasi KUCIIOTa, €€ ModyueHue, Gu3ndeckue u
XMMUYECKHEe CBOMCTBa (00IIMe Kak MpeACTaBUTENs Kilacca KUCIOT U cnenuduyeckue). Mcrnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B Kau€CTBE MUHEPAIbHBIX
ynoOpeHuil. XuMHUYECKOe 3arpsi3HeHHe OKpYXarolleld cpesbl COSMHEHUSIMH a30Ta (KHCIOTHBIE JOKIH, 3arpsi3HEHUE BO3/yXa, MOYBBI U BOJOEMOB). Docdop,



aimotpornHbie Mogudukanuu Gocdopa, huznueckue u xumudeckue ceoiictBa. Okcuna dpochopa (V) u dhocdopHas kuciaora, GU3NUECKUE U XUMHUYECKUE CBOMCTBA,
nosyuenue. Mcnons3zoBanue GochaToB B kauecTBE MUHEPATBHBIX YI0OPCHHUIA.

O6mas xapakrepuctuka 3MeMeHTOB [VA-rpynmel. OcCoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTEMEHU OKHUCICHUS. YTJIEepOoJ], AalIOTPOITHBIC
MOAU(UKAIINHN, PACIPOCTPaHEHUE B TpHpoJe, (PU3HUECKHUE W XMMHUYECKHe CBOHCTBa. Ancop6Omus. KpyroBopor yriepoma B npupone. OKCuabl yriepojaa, ux
(du3nyuecKne W XUMHUYECKHE CBOWCTBA, JCUCTBHE HA JKUBBIC OPraHU3MBI, TOJYYCHHE M TPUMEHEHHE. DKOJIOTHYCCKHE TPOOJIEMBI, CBSI3aHHBIC C OKCHUIOM
yriepoaa (IV), runoresa r106abHOTO MOTEIUICHUST KIMMAaTa, MapHUKOBBIA A((dEeKT. YronbpHas KUCIOTa U €€ COJM, UX (U3MUYECKHE M XUMUYECKHUE CBOMCTBA,
MoJIyueHUue W TpuMeHeHue. KadecTBeHHass peakius Ha KapOoHAT-WOHBI. lcmonb3oBaHWe KapOOHATOB B OBITY, MEIUITMHE, MPOMBIIUICHHOCTH U CEIBCKOM
XO35UCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BELIECTBaX KaK O COEAUHEHMSIX yriepoja (MeTaH, 3TaH, 3TWUJIEH, alleTHJIEH, 3TaHOJI, TJIUIEPUH, YKCYCHAs
kucaota). [IpupoaHbIe HCTOYHUKN YTII€BOAOPOIOB (YTrOjb, IPUPOIHBIN a3, HEPTH), MPOAYKTHI UX MepepaboTKH (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTe o OMONOTMYECKH Ba)KHBIX BEIECTBAX: JKHMpax, Oenkax, yrieBoJax — U HMX POJM B >KU3HHM ueloBeka. MaTepuanbHOE €IWHCTBO OPTaHUYECKHX U
HEOPraHMYECKUX COEIUHEHHH.

Kpemuuii,ero ¢pusnyeckue U XMMHYECKHUE CBOICTBA, MojiydeHue u npumeHeHue. CoenuHeHUs KpeMHHUs B npupoje. OOuue npeacraBieHus o0 okcuje
kpemuus (IV) u kpemuueBoit kuciaore. CUIMKATHI, UX UCIIOJIB30BaHUE B OBITY, B MPOMBIIIICHHOCTH. BaskHele cTpouTebHble MaTepraibl: KepaMuKa, CTEKIIO,
IIEMEHT, OeTOH, xKene300eToH. [IpobaemMbr 6€301MacHOTO UCTIOTH30BAHUS CTPOUTEIIBHBIX MAaTEPHUAJIOB B TTOBCEAHEBHOMN YKU3HHU.

Xumuueckui IKCnepumenm

U3y4YeHHe OOpa3I[0B HEOPraHMYECKHUX BELIECTB, CBOMCTB COJIIHOM KHCIOTBHI, MPOBEJCHHE KAaYECTBEHHBIX pPEaKIMi Ha XJIOPHUI-MOHBI M HaOII0JCHUE
MPU3HAKOB HX MPOTEKAHUS, OMbITHl, OTpakaromue Q(U3NYECKHEe U XMMHUYECKHE CBOWCTBA TaJIOTEHOB U HX COEIUHEHUI (BO3MOXKHO HCIOIb30BaHHE
BUJICOMATEPUAJIOB), O3HAKOMIIEHUE C 00pa3liaMH XJIOPUIOB (TaJOreHHI0B), O3HAKOMIICHHE C 00pa3liaMu cepbl U €€ COeIMHEHUSIMU (BO3MOKHO HCIIOJIb30BaHHE
BUJICOMATEpUANIOB), HaOIIOZCHUE Mpoliecca OOYIJIMBaHUSA caxapa MOJ JIEHCTBUEM KOHIUEHTPUPOBAHHON CEpPHOM KHCIOTHI, M3yYEHHE XUMHUYECKHUX CBOWCTB
pa30aBiIeHHON CEpHOI KUCIIOTHI, MPOBEJICHNE KaUeCTBEHHOM peakiuy Ha Ccylb(ar-uoH 1 HabIIoJeHre Ipu3HaKa e€ MpoTeKaHus, 03HaKOMJICHHE ¢ (PU3HMUYECKUMU
cBoiicTBamMH a3oTa, pochopa M MX coeqUHEHHH (BO3MOKHO HCIIOIb30BAaHHE BUJEOMATEPHANIOB), 0Opa3liaMu a30THBIX U QochOpHBIX ynoOpeHUi, MoaydeHue,
coOupaHue, pacro3HaBaHUE U M3yYCHHE CBOWCTB aMMMaKa, IPOBEJCHHE KaYeCTBEHHBIX PEaKIMil Ha MOH aMMOHUSA U (ochaT-uOH U H3yYCHHE NMPHU3HAKOB HMX
MPOTEKAHUS, B3aUMOJCUCTBHE KOHIICHTPUPOBAHHOM a30THOW KHUCIOTHI C MEAbl0 (BO3MOXKHO HCIIOJb30BAaHHE BHJICOMATEPHANIOB), HU3yYEHUE MOJeien
KPUCTANIMYECKUX pPEmETOK anmasza, rpaduta, ¢QysiepeHa, O3HAKOMIIEHHE C IPOLECCOM aJcOpOIUM pacTBOPEHHBIX BEIIECTB AKTMBMPOBAHHBIM YIJIEM U
YCTPONCTBOM MPOTHBOra3a, MoJiydeHue, CoOupaHue, pacrio3HaBaHUe M U3y4eHUe CBOICTB YIJIEKHCIOro rasa, IpoBeJIeHHE KaueCTBEHHbIX peakluii Ha KapOoHaT U
CHWJIMKAaT-HOHBI M U3yYEHHE NTPU3HAKOB X NPOTEKAHUS, O3HAKOMIJIEHHE C MPOAYKIHUEN CUIMKATHON MPOMBIIIJIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelne HeMeTaulbl U UX COEAMHEHUS.

MeTa/jIbl H X COeAMHEHUS

OOmiast xapakTepUCTUKa XMMHUYECKHX 3JE€MEHTOB — METAJJIOB Ha OCHOBAHUM HUX MoOJIoKeHUs B llepmonuueckoil cucremMe XMMHUYECKUX AJIEMEHTOB /.
W. MenneneeBa u crpoerust aromoB. CTpoeHue MeramioB. Meramindeckas CBS3b M METaJUIMYECKass KpUCTaNIMYecKas pemérka. DJIEKTPOXUMUUYECKHUN Pl



HanpsDKeHU MeTauioB. OU3NYecKue U XMMHYECKHUE CBOKCTBAa MeTauioB. O0mue crnocoObl MoaydeHusl MeTamioB. [loHATHE 0 KOPPO3WH METaNIOB, OCHOBHBIC
CHOCOOBI 3alIUTHI UX OT KOppo3uu. CIutaBbl (CTab, Yyr'yH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHUE B OBITY U TIPOMBIIIIICHHOCTH.

[Ilenounsle MeTauibl: noJjokeHue B [lepuoanueckont cucreMe xumudeckux anemeHnToB . M. MenneneeBa, cTpoeHre UX aTOMOB, HaX0KJICHUE B IIPUPOJIE.
duznyeckue U XUMHYECKHE CBOMCTBa (Ha mpumepe HaTpus W Kaiusi). OKcuabl U THAPOKCHUJBI HATpus W Kaius. [IpuMeHeHMe ILIeN0YHBIX METaJIOB U UX
COCIUHEHUM.

[[{estouHO3EMENBHBIE METAUIBl MAarHuid M KaJbLUK: NoJIo)keHHe B llepumoamueckoil cucreme xumuueckux aneMeHToB [l. M. MenpeneeBa, CTpoeHHE UX
aTOMOB, HaxoxjaeHue B npupoje. dusnueckre U XMMHUYECKHE CBOMCTBA MarHus M Kaiplus. BaxkHeilmme coequHeHMs] KanblMs (OKCHJ, TUIAPOKCHUI, COJIH).
XKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHHUS.

AmoMuHMiL: TonoxeHue B [lepuoanueckoi cucreme xuMuueckux 3neMeHToB . M. MenneneeBa, ctpoeHne aroma, Haxox/JIeHue B npupojae. Pusznueckue u
XMUMHYECKHE CBOMCTBA allfOMUHUS. AMGOTEpHbIE CBOICTBA OKCHU/IA M THJIPOKCHIA aTFOMUHUSL.

Kenezo: nonoxenue B llepronnueckoi cucreme xumudeckux aemeHToB [[. M. MenaeneeBa, cTpoeHne atoMa, HaXO0XJACHUE B npupoje. OPuzndeckne u
XUMHUYECKHEe CBOMCTBA kene3a. Oxcupl, ruapokcuabl U comu xenesa (II) u sxenesa (I1I), ux cocras, cBOCTBa U NOJTyYEHHE.

Xumuueckuil IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMy METaJUIOB U CIJIaBOB, MX (U3NYECKUMHU CBOMCTBAMHU, U3y4EHHE PE3yJIbTAaTOB KOPPO3UU METAIIOB (BO3MOKHO MCIOJIb30BaHUE
BUJICOMATEPUAIIOB), 0COOCHHOCTEH B3aMMOJICHCTBUS OKCHUJIA KaJIbLIMA U HATPHs C BOJOM (BO3MOYKHO HCIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEIOBaHNE CBOMCTB
KECTKOM BOJBI, MpoIlecca TOPEHHs JKejle3a B KUCIOpoAe (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPHUATIOB), MPU3HAKOB MPOTEKAHHUS KAaueCTBEHHBIX peaklMii Ha
MOHBI: MarHus, KaJbIUs, AIFOMUHUS, IMHKA, jxerne3a (I1) u xenesa (111), meau (II), HaGmronenue u onucanue NPoOIECCOB OKpAIIMBaHUS TJIAMEHHU HOHAMM HATpHS,
KaJusl ¥ KaJbliusg (BO3MOXKHO HCIIOJIb30BAaHUE BUJICOMATEPHANIOB), UCCIIEJOBaHHE aM(OTEPHBIX CBOMCTB FMAPOKCUAA ATIOMUHUS M FHAPOKCHIA IIUHKA, PEIICHHE
AKCIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BakHelne MeTaibl U UX COSAUHEHUSY.

XuMus U OKpy:Kawias cpeaa

Bemecta u MaTCpHrajibl B MMOBCEIHEBHOM KM3HM ueloBeKa. be3onmacHoe MCHOIb30BaHUE BEIICCTB U XMMUUYCCKUX peaKHI/Iﬁ B 6LITy. HepBaﬂ IIoOMO11b IIpH
XUMHUYCCKHUX OKOr'aX U OTPABJICHUAX.

XUMHUECKOe 3arpsi3HEHUE OKpYXaroleil cpespl (IpeaenbHas JomycTuMasi KOHIeHTpanus BemiecTs, qanee — [1IK). Posib xuMuu B perieHun 3K010rn4eckux
npobiuem.

Xumuueckuii Ixcnepumenm:

HU3YCHUC 06pa3u0B MaTcpHrajioB (CTGKJ’IO, CIIJIaBblI MCTAJIJIOB, TOJIMMCPHBIC MaTCpI/IaJ'IBI).



Mescnpeomemmnuie céasu

Peanmauw{ MCKIIPCAMCETHBIX CBsI3E IIprU U3y4YCHUU XUMUU B 9 kiracce OCYHICCTBJIACTCA YCPE3 UCIIOJIB30BAHUC KAK 06H_[I/IX CCTCCTBCHHO -HAYYHBIX HOHSITI/II?I,
TaxKk 1 HOHSITI/II>'I, ABJIOMINUXCSA CUCTCMHBIMU U1 OTACIIBHBIX IPCAMETOB €CTCCTBCHHO-HAYYHOT'O IIMKJIA.

OOmue ecTeCTBCHHO-HAyYHBIC TMOHSATHS: HAyYHBIM (DaKT, rumore3a, 3aKOH, TEOPHs, aHAIU3, CHUHTE3, KiIacCH(HKAIMs, TMEPUOJUIHOCTh, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHIE, U3MEPEHUE, MOJICIh, IBJICHUE, TAPHUKOBBIH 3(h(EKT, TEXHOIOTUS, MATEPHAIIBI.

®usnka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIWJA, W30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUH 3apsj, MPOBOTHHUKH,
MOJIyIIPOBOIHUKH, AUNIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEIO, 00BEM, arperaTHOe COCTOSIHHME BEIECTBA, a3, PacTBOP, PaCTBOPHUMOCTb, KPUCTAJIIMYECKas
pemérka, CruiaBbl, PU3NYECKUE BEIIUYUHBI, €IMHUIBI U3MEPEHUs, KOCMHYECKOE IPOCTPAHCTBO, IIIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: porocunres, npixanue, Ouochepa, skocucTeMa, MUHEpaIbHbIE YI00pEHUs, MUKPOAIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE TOPO/IbI, OJIE3HbIE HCKOIIAEMbIE, TOIIJINBO, BOJIHBIE PECYPCHI.
IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YNbTaThl OCBOEHHUS IPOTpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs JOCTHTAIOTCS B XOJ€ OOY4EeHUs XMMHUU B €IMHCTBE y4eOHOW H
BOCIIUTATEJIbHON JI€ATEILHOCTUH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUICKMMM COLMOKYJIBTYPHBIMU U JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMU B

O6I_HCCTBC IIpaBHUJIaMH U HOpMaMHU IIOBCACHUSA U CHOCO6CTBYIOT mponeccaM CaMOIIO3HAHUA, CaMOPAa3BUTHUA U COLIMAIU3alluU 06yqa101unxc51.

JImuHOCTHBIE pPE3YJIbTAaTbl OTPAXKAKOT I'OTOBHOCTDH o6yqafom1/1xc;1 PYKOBOACTBOBATLCA CHCTEMOM IO3UTHUBHBIX HOEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIUPCHUC
OIBITA JECITEILHOCTU Ha €€ OCHOBC, B TOM 4YHMCJIC B 4YaCTH:

1) maTpHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UICTOPUUYECKOMY M HAyYHOMY HacCJI€/IMI0, TOHUMAHUs 3HAYEHUS] XUMHUYECKON HAYKH B KU3HU
COBPEMEHHOTO O0IIecTBa, CIOCOOHOCTH BIAJETh TOCTOBEPHON HMH(pOpManueld 0 MepeAoBhIX JOCTHKEHHSIX U OTKPHITHUSX MHUPOBON M OTEYECTBEHHOUH XMMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIeCTBa;

2) TPAKAAHCKOT0 BOCTIUTAHUSI:

MIPEJICTABJICHHS] O COLIMATIBHBIX HOPMAaX M MPaBUIaX MEKINYHOCTHBIX OTHOIICHWH B KOJUIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO

HOJ'IC3HOﬁ, y‘IC6HOPICCJ1€,Z[OBaTCJILCKOI>'I, TBOp‘IGCKOﬁ " OApyrux Buaax ACATCIbHOCTU, TOTOBHOCTH K pa3H006pa3H0171 COBMECTHO ACATCIIBHOCTHU IIPU BBIIIOJIHCHU U
y‘IGGHHX, MMO3HABATCIIbHBIX 3aJlad, BBIIOJHCHHUU XWUMHWYCCKUX OKCIICPUMCHTOB, CO3OaHUU y‘{e6HBIX IMMPOCKTOB, CTPCMIJICHHA K B3aUMOIIOHUMAHHUIO U



B3aMMOIIOMOIIM B TIPOIIECCE ATOW y4eOHOU AESITeTbHOCTH, TOTOBHOCTH OIEHMBATH CBOE MOBEICHUE M IMOCTYIKMA CBOUX TOBAPHIIEH C MO3UIIUU HPABCTBEHHBIX H
MPABOBBIX HOPM € YUETOM OCO3HAHHMS MOCIEACTBUN MOCTYIIKOB;

3) LHEHHOCTH HAYYHOI'O IIO3HAHUSA

MHPOBO33PEHUYECKHE MPEJCTABICHUS O BEIIECTBE U XMMHUYECKON PEaKIMM, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH M COCTABISIOLIHE
OCHOBY JUII TIOHUMaHHsI CYIIHOCTH HAYYHOW KapTUHBI MHpA, NPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BHTHUS MPHUPOJBI, B3AUMOCBS3IX YEJOBEKa C
IIPUPOTHOM CPENIOM, O POJIM XUMHUH B TIO3HAHNUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABaTEeIbHbIE MOTUBBI, HAPaBJIECHHbIE HA MOJyYEeHHE HOBBIX 3HAHUH [0 XUMHUH, HEOOXOIUMBbIE /1151 0OBSICHEHHS HAOI0JaeMbIX MTPOLIECCOB U SBJICHUI,
M03HABaTENbHON, MH(OPMALIMOHHOW M YHMTATEIbCKOM KYJIbTYpbl, B TOM YHCJE HABBIKOB CAMOCTOATEIbHONW pabOThl € y4e€OHBIMU TEKCTaMM, CHPaBOYHOMN
JUTEPaTypOM, TOCTYITHBIMU TEXHUYECKUMHU CPEACTBAMU MH()OPMALIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOY4EHHIO U MMO3HAHUIO, TI0003HATENFHOCTh, FTOTOBHOCTh U CIIOCOOHOCTh K CaMO0Opa30BaHUIO, TPOEKTHOM U UCCIIEIOBATENbCKOM A€ ATEeIbHOCTH,
K OCO3HAaHHOMY BBIOOpY HAIIPaBJIEHHOCTH U YPOBHSI 00Y4€HHUS B JJalbHEHUIIEM;

4) hpopMupOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO, YCTAHOBKHM Ha 3[0POBBIN 00pa3 >KWU3HU, OCO3HAHHE MOCICICTBHU WU
HETIPUSATHE BPEIHBIX MPUBBIUCK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTHUKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOACHUS TPaBUJI O€30MAaCHOCTH TpHU OOpaIieHUU C
XAMUYECKAMH BEIIECTBAMH B OBITY M PeabHOM JKU3HHU;

5) Tpy10BOro BOCIIUTAHHUS:

MHTEpEC K MPaKTUYECKOMY M3y4EHUIO Mpodeccuil U Tpyaa pa3iIuyHOro poja, yBaXXEHUE K TPYAY U pe3yibTaTaM TPYAOBOM NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE MPUMEHEHUs MPEIMETHBIX 3HAHUU MO XMMUU, OCO3HAHHBIA BHIOOP MHAMBHUAYATBLHON TPACKTOPUU MPOJOJDKEHUS 00pa3oBaHUSA C YU4ETOM JIMYHOCTHBIX
HMHTEPECOB U CIOCOOHOCTU K XUMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHEmHOW NMpoQecCHOHAIBHON AESITeTbHOCTH U Pa3BUTUS HEOOXOIUMBIX
YMEHHUIA, TOTOBHOCTb aIallITUPOBATHCA B MPO(ecCHoHaAIBHOM cpejie;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

OKOJIOTHYCCKH uenecoo6pa3H0e OTHOIIICHUC K IMPUPOAC KaK UCTOYHUKY KU3HHU HA 3CMJ'Ie, OCHOBE €€ CYHICCTBOBAaHMs, IIOHUMAHUEC [ICHHOCTU 310POBOI0 U
0e30I1acHOTo 06pa3a KHN3HH, OTBECTCTBCHHOC OTHOIICHUC K CO6CTB€‘HHOMy (I)I/ISI/ILICCKOMy H MCUXUYCCKOMY 310POBbIO, OCO3HAHUEC LICHHOCTH CO6J'IIOI[CHI/IH IMpaBHJI
0e30IacHOro MOBCACHUS ITPU pa60Te C BCHICCTBAMU, a4 TAKIKC B CUTyallUAX, YI'POKAIOIMUX 3JOPOBbIO U JKU3HU J'IIO)IGIZ;

CIIOCOOHOCTHU MPUMCHATH 3HAHHWA, NOJYYAaCMBIC TIPpU HU3YUCHUW XHUMHWHU, JId PCHICHHA 3a/a4d, CBA3AHHBIX C Oprncanmeﬁ HpHpO,Z[HOfI cpeﬂoﬁ, JJIsL
IOBBIIICHUS YPOBHA 9KOJIOTHYECKON KYJIbTYPbI, OCO3HAHUA ri00aJIbHOTO XapaKTepa S5KOJIOTUYCCKUX HpO6J’ICM u HYTCﬁ HUX pCIICHHA TOCPEACTBOM MCETO/JOB
XUMHUH, S5KOJIOTUICCKOTO MBIIIJICHUSA, YMCHUS PYKOBOACTBOBATLCA UM B HOBH&B&TGHLHOﬁ, KOMMYHI/IKaTI/IBHOI\/’I 1 COLIMAJIbHOM IIpaKTUKE.



METAIIPEIMETHBIE PE3YJIBTATHI

B cocraBe mMeranpeqMeTHBIX PE3yJbTAaTOB BBIJACISIOT 3HAYMMBIC JJIs1 (GOPMUPOBAHHUS MHPOBO33PEHHS OOIEHAYYHBIE MOHATHS (3aKOH, TEOPHUs, MPUHIIHII,
runoTesa, (pakt, cucrema, mpoIecc, IKCIEPUMEHT U APYroe.), KOTOPbIe UCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4eOHBIX MpPEAMETax M MO3BOJIIOT HA OCHOBE
3HaHUH U3 ATHX NpPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHOM HAy4YHOH KapTWHE MHpa, W YHHBEpCAlbHbIC y4eOHbIe JEHCTBH (IO3HABaTENbHBIC,
KOMMYHHUKATHBHBIE, PETYISATUBHBIE), KOTOphIe o0OecreynBaroT (HOpPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIEHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMN
NESATENBHOCTH.

Ilo3HaBaTebHbIE YHUBEPCAJBHBLIC y‘leﬁﬂble JelcTBUS
ba3oBble Jornveckue aelicTBUS:

YMCHUA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOI'O0 MBIINIJICHHA ITPU OCBOCHHUU 3HAHUM: PaCKpbeIBATh CMBICII XHUMHWYECKHUX MMOHSTHH (BBI)IGJ'I?ITB X XapaKTCPHBIC
IMPpU3HAKH, YCTAHABJIMBATb B3aMMOCBA3b C JPYIr'UMHU HOHS[TI/I?IMI/I), HCIIOJIBb30BAaTh IIOHATUA OJIA 00BsICHEHHS OTACIBbHBIX q)aKTOB n HB.]'IGHI/If/i, BBI6I/IpaTI) OCHOBAaHMUS U
KPUTCpUH I KJ'IaCCI/I(l)I/IKaHI/II/I XUMHNYECKHX BCIICCTB U XMUMHNUYCCKUX peaKHHﬁ, YCTaHaBJIMBATb MPUYUHHO-CJIICACTBCHHBIC CBA3U MCKIY 00BEKTAMH HU3YUCHUA,
CTPOUTD JIOTHYCCKUEC PACCYKIACHUA (I/IH)IYKTI/IBHI)IQ, JACAYKTHUBHEIC, 110 aHa.]'IOFI/II/I), J€J1aTh BBIBO/JBI M 3aKJIIFOUCHU S,

yMEHHE MPUMEHSATh B MpoIecce MO3HAHUS MOHATHUS (MpPEIMETHbIE M MEeTampeIMEeTHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, UCIIOJb3YyEeMbIe B XHUMHH,
peoO0pa3oBbIBATh MIMPOKO MPUMEHSIEMble B XUMUU MOJIENIbHbIE MPEICTABICHUS — XUMHUYECKUN 3HAK (CMMBOJI 3J€MEHTa), XuMudeckass Gopmyna U ypaBHEHHUE
XMUMHYECKOHN PeaKiy — MpU PeIIeHnH y4eOHO-TT03HABATENbHbBIX 33/1a4, C YIETOM 3THUX MOJIEIbHBIX MPEACTABICHUN BBISBIIATH U XapaKTepU30BaTh CyIIECTBEHHbBIE
MPU3HAKA H3Y4aeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB M XMMHUYECKHUX PpEaKUWd, BBISABIATH OO0IIHME 3aKOHOMEPHOCTH, MPUYMHHO-CIICJCTBEHHbIE CBA3H U
MIPOTUBOPEYUS B U3y4aEMbIX MPOIECCAX U SIBICHUSX.

Ba3oBble ucciienoBarebCcKHe 1eicCTBUA

YMCHHEC HCIIOJIb30BATH IMOCTABJICHHBIC BOIIPOCHI B KAYC€CTBC HHCTPYMCHTA IIO3HAHUA, a TAKIKC B Ka4YCCTBC OCHOBBI IS (1)OpMI/IpOBaHI/ISI THIIOTE3bI IIO
IIPOBEPKE IIPAaBUJIIBHOCTH BbICKA3bIBACMbIX CY)KI[GHI/II‘/'I;

IpUOOpEeTEeHUE OIbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMM U TMPOBEIEHHIO YYEHHYECKUX OHKCIEPUMEHTOB, YMEHME HalOIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO TPOTHO3MPOBATh €ro pe3ysbTaT, (GopMyIHpoBaTh 00OOIIEHUS U BBIBOJBI MO PE3yjbTaTaM MPOBEIEHHOTO OMbITA, MCCIEIOBaHUs, COCTABIATh
OTY€T 0 MpojeTIaHHo padorTe.

Padora ¢ undpopmanueii:
yMEHHUE BBIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATh MH(OPMAIMIO PAa3IMUHBIX BUJIOB U (JOPM MpEACTaBICHUS, MOTy4aeMyI0 U3 Pa3HbIX UCTOYHHUKOB

(Hay4IHO-TIOMyIIIpHAs. JINTEpaTypa XUMHUYECKOTO COJepXKaHUs, CIPAaBOYHbIE MOCoOUs, pecypchl MHTepHETa), KPUTUYECKH OIEHWBATh MPOTHBOPEUYMBYIO U
HEJ0CTOBEPHYIO HH(POPMAITHUIO;



YMEHHUE MPUMEHSTh Pa3UYHbIE METOJBI M 3apPOCHl IPU MOHUCKE W 0TOOpE MH(GOPMAIMKA M COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JUIS BBIITOJHEHHS
yueOHBIX U MO3HABATEIBHBIX 3aJa4 ONPEACIEHHOTO THIA, TPUOOpeTeHNe OnbITa B 00JaCTH MCHOIb30BaHUS MH(POPMALMOHHO -KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIAZICHUE KYJIBTYPOH AaKTHBHOTO HCIIOJB30BAHUS PA3JIUYHBIX IOUCKOBBIX CHCTEM, CAMOCTOSTENIbHO BBIOMpAaTh ONTUMAIBHYIO (OPMY MpPEICTABICHHS
nHGOpPMALUY U WUTIOCTPUPOBATH PEIIacMble 3a/1a41 HECIOKHBIMU CXEeMaMH, IarpaMMaMu, IpyruMu GopMaMu rpaguKe U 1X KOMOMHALIUSAMUY;

YMEHHUE UCIIOJIb30BaTh U aHAIM3UPOBATh B MPOIIECCEe YICOHOM U MCCIIEI0BATEIBCKON AEATEIHHOCTH UH(POPMAIIMIO O BIUSHUU MTPOMBIIIICHHO CTH, CEITLCKOTO
X035IMCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH TPUPOIHON CPEIbl.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JelcTBHUA:

YMEHHMs 3a7jaBaTh BOIPOCH! (B X0Jie AMaiIora u (Win) AUCKYCCHUHU) O CYIIECTBY OOCYKIaeMOU TeMbl, (JOPMYIMPOBATH CBOM MPEUIOKEHUS] OTHOC UTEITHHO
BBITIOJIHEHUS TIPEJUI0KEHHON 3a1a4;

YMCHUA MPEACTABIIATH MOJTYUYCHHBIC PE3YIbTAThI MO3HaBaTEIbHOMN JACATCIIBHOCTH B YCTHBIX M IMMCBMCHHBIX TCKCTaX; ACIATh IMPE3CHTALUIO PE3YIbTAaTOB
BBITIOJIHEHUS] XUMUYECKOTO SKCIIepUMEHTa (J1a00paTOPHOTO OIBITA, JIA0OPAaTOPHOU pabOTHI IO UCCIIEJOBAHNIO CBOMCTB BEIIECTB, y4EOHOTO MTPOEKTA);

YMEHHSI y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOW MO3HABATEIBHON M MCCIENOBATEIbCKON ACSITEIbHOCTU MPHU PEUICHUH BO3HH KAIOLIUX
npo0iieM Ha OCHOBE y4é€ra OOIIMX MHTEPECOB M COTJIACOBAHMS MO3ULUHN (0OCYXIeHUS, OOMEH MHEHUSIMHU, «MO3TOBBIE LITYPMbI», KOOPAWHAIUS COBMECTHBIX
JEHCTBUIM, OTIpeIeJICHUE KPUTEPHUEB IO OIIEHKE Ka4eCTBA BBITIOJIHEHHON PabOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaibHble YUeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOATCIIBHO ONPEACIATE LCIN ACATCIBbHOCTH, INIAHUPOBATh, OCYIICCTBIATE, KOHTPOJIUPOBAThL U IIPU HCO6XOI[I/IMOCTI/I KOPPEKTUPOBAThL CBOIO
JACATCIBbHOCTD, BBI6I/IpaTB HauboJiee 3(1)(1)6KTI/IBHBIG CIIOCOOBI peuicHus y‘IC6HBIX " IMO3HABATCJIBHBIX 3ajJad, CaMOCTOSATCIIbHO COCTABJIATHL WM KOPPEKTUPOBATH
HpeI[.]'IO}KeHHHﬁ aAJITOpUT™M ,Z[CﬁCTBPIfI IIpHU BbIIIOJIHCHUHA Sa,I[aHI/Iﬁ C y‘léTOM IMOJIYYC€HHSA HOBBIX 3HaHUH 00 HN3y4acMbIX 00BEeKTax — BCIICCTBAX M PCAKIHAX,
OLCHUBATb COOTBCTCTBHUC IIOJTYUYCHHOI'O pE3yJibTaTa 3asiBJICHHOM e, yMCHUC UCIIOJIb30BATh U aHAJIM3UPOBATH KOHTCKCTHI, IPCJIaracMbIC B YCIIOBUU 38.,[[8.HPII>1.

INPEJMETHBIE PE3YJIbTATbBI

B cocraBe nmpeIMeTHBIX pe3ylbTaTOB 110 OCBOCHUIO 0053aTENBHOTO COJEP KaHUs, YCTAHOBJIIEHHOTO JaHHOM (enepanbHOil pabodelt mporpaMMoil, BEIACISIOT:
OCBOEHHbIE O0Y4arOIMMUCS HAaydyHbI€ 3HAHMS, YMEHUS U CIIOCOOBI JEHCTBHM, crenupuyeckue A NMpeIMeTHON 00iacTh «XHUMUsS», BUABI JIEATEIbHOCTH I10
MIOJTy4EHUIO0 HOBOT'O 3HAHMSI, €r0 MHTEpIpETaIMH, TPEeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIHsX.

K koHIy 00ydeHus B 8 ki1acce rnpeIMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHHIA:
PacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKUX TMOHATHH: aTOM, MOJIEKYJa, XMMUUYECKUH DJIEMEHT, IIPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECh (OHOPOAHASA U

HEO/IHOPOJHAs), BaJICHTHOCTh, OTHOCHTENbHASI aTOMHAs M MOJIEKYJspHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MaccoBas JIOJII XUMUYECKOTO
JJIEMEHTAa B COCJAMHEHUHU, MOJSPHBIA OO0BEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJIb, AJIEKTPOOTPHUIATEIBLHOCTh, CTENECHb OKHCICHHUS, XUMHUYECKas pPEeaKIus,



KJIaccu(UKaIUs peaKkifil: peakiuu COCUHEHNUS, PEaKIMK Pa3JIoKEHUS, PEaKIMK 3aMEIICHHUs, peakiiuu 0OMeHa, 3K30- U SHAOTEPMUYECKUE PEaKIUH, TeTNIOBOK
3 QEKT peakuu, SAPO aToMa, SJICKTPOHHBIN CIIOM aToMa, aTOMHAas OpOHTalb, PaAUyC aTOMa, XUMHUYECKas CBSI3b, MOJIAPHAst U HETOJIApHas KOBAJICHTHAsI CBS3b,
MOHHAasl CBSI3b, MOH, KATUOH, aHHOH, pacTBOP, MaccoBast 10JIs BEIIECTBA (IIPOLEHTHAsI KOHIIEHTPAIs) B paCTBOPE;

WJUTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XMMHUECKUX IMOHATUN U IPUMEHSATH 3TU NOHSITHS IIPU OIIMCAHUU BELIECTB U UX MPEBPAILECHUI;

HCII0JIb30BATh XUMHUUYECKYIO CUMBOJIUKY JUISl COCTaBJICHUS (JOPMYJT BEILIECTB U YPABHEHUM XUMUYECKUX PEAKIIMIA;

ONPEEIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIIEHb OKUCIIEHUSI 3JIEMEHTOB B OMHAPHBIX COCIUHEHMAX, IPUHAUIEKHOCTh BELIECTB K
OTIpeIeNIEHHOMY KJIacCy COeAMHEHHH 1Mo (hopMyrnam, BUJ XUMHUYECKON CBSI3M (KOBAJICHTHAsI M MOHHAs) B HEOPTaHUYECKHX COSANHEHHSIX;

packpeiBath cMbica [lepuonnueckoro 3akona /. M. Menneneesa: 1eMOHCTPUPOBATH TIOHUMAHUE MEPUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
oT ux nosoxeHus B [lepuouueckoii cucteme, 3aKOHOB COXPaHEHHUsI MAacChl BELIECTB, TOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YUY€HHUs, 3aKOHa ABOTaIpo;
OMMCHIBATh U XapaKTepu3oBaTh TabnuuHyo ¢popmy [leprnonnyeckoil cucTeMbl XMMUYECKHUX AJIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHAs NoArpymnmna (A-rpymmna)» u
«mmoboynas noxarpynna (b-rpynna)», manble u O0JbIIME NEPUOABI, COOTHOCUTH 0003Ha4YeHMs, KOTopble uMeroTcst B Tabnmuue «llepuomuueckas cucrema
XUMHueckux 3iemeHToB J. V1. MenneneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHMSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsia sapa, o0llee Yucio
3JIEKTPOHOB U paclpeieNieHue X MO0 IEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATH XUMUYECKUE BJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKUE peakluu (MO YHCIy M COCTaBY Y4YacTBYIOIIMX B PEaKIUU BEIIECTB, IO
TerioBoMy 3hdeKry);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3MYHBIX KIACCOB, MOATBEpXKAas OMHCAHME MPUMEpPAMHU MOJIEKYISPHBIX YpaBHEHH
COOTBETCTBYIOIINX XUMHUYECKUX PEaKIIHii;

IIPOTrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOIO COCTaBa, BO3MOXKHOCTH NPOTCKAaHUS XMMHYECKUX IPEBPAILECHUN B Pa3INYHBIX
YCIIOBHUSX;

BBIUUCJIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JIOJII0 XUMHUYECKOTO IEMEHTa 10 (hopMysie COEUHEHUS, MaCCOBYIO JI0JIO
BEIIECTBA B PACTBOPE, IPOBOAUTD PACYETHI II0 YPABHEHUIO XMMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OINEPALMM MBICIMTEIbHOM AEATENbHOCTH — aHAJINW3 U CHUHTE3, CpaBHEHHE, 000O0IIeHNe, CUCTEMaTH3alMI0, KIacCU(PUKALUIO, BBISBICHHUE
IIPUYMHHO-CJIEICTBEHHBIX CBA3€H — JUIsl M3Y4EHUs CBOMCTB BELIECTB UM XUMHUYECKUX PpEaKIHi, €CTeCTBEHHO-HAy4yHbI€ METOJbl MO3HAHWS — HAOIIOACHUE,
U3MEpEeHne, MOIEIIMPOBAHUE, SKCIICPUMEHT (peasIbHbI U MBICJICHHBIH);

ClleZIoBaTh IPaBUIIaM IOJIb30BaHUS XMUMUYECKON MOCYI0M U 1a00opaTOpHBIM 000pYIOBAaHHEM, A TAK)Ke IPaBUIaM OOpallleHHs C BELIECTBAMHU B COOTBETCTBHUHM C
UHCTPYKIHUSAMH TI0 BBINOJHCHUIO JIADOPATOPHBIX XMMHUYECKUX OIBITOB IO IOJYYCHHUIO W COOMpPAHMIO Ta3000pa3HBIX BELIECTB (BOJOPOJAa M KHCIOPOJA),
IIPUTOTOBJIEHUIO PAacTBOPOB C OIPENEIEHHOW MacCOBOM [OJIE PacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAaTh M IMPOBOJUTH XUMHUYECKHE HKCIEPUMEHTHI 10
pacro3HaBaHHUIO PaCTBOPOB LIEJIOYEH M KUCIOT C HOMOIIBIO HHIUKATOPOB (JJaKMycC, (eHoI(TanenH, MeTHIOPAHX U IpyTHUe).

K koHIy 00ydeHus B 9 kJiacce peIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHUIA:

pPacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHATHUN: XUMUYECKUM JJIEMEHT, aTOM, MOJIEKYJA, MOH, KaTUOH, aHWOH, IPOCTOE BEILECTBO, CIOXKHOE BEILECTBO,
BaJICHTHOCTbD, AJIEKTPOOTPULIATENIEHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasl PeaKlus, XMMHUYECKas CBs3b, TEIJIOBOM 3(P(EKT peakiuu, MoJib, MOJISIPHBIA 00BEM,
pacTBOp, IIEKTPOIUTHI, HEINEKTPOIUTHI, HIEKTPOIUTHYECKAs AUCCOLMAIUS, PEAKIIUM MOHHOTO OOMEHa, KaTalln3aTop, XUMUYECKOe pPaBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE peaKIH, OKUCIUTEIHO-BOCCTAHOBUTENbHBIE PEAKIIUH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCICHHE U BOCCTAHOBJICHUE, aJUIOTPOTHS, aM(pOTEPHOCTH,
XUMUYeCKas CBSI3b (KOBaJICHTHAas, MOHHAs, METAJUIMYECKas), KpUCTANIMYecKash pemIéTka, KOppO3usi METaIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakIuH,
npenenbHo gonycruMas koHuentpanus [1/IK Bemectsa;

UJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUUYECKUX ITOHATUN U IPUMEHSATDH OTU IIOHATHUS IIPU OIIMCAHUU BEIECTB U UX IIPEBPALLECHUN;

MCTOJIb30BATh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJICHUS (JOPMYJT BEIIECTB ¥ YPAaBHEHUN XUMUYECKUX PEaKLnii;



ONpENIEATh BAJCHTHOCTh U CTENEHb OKHUCICHUS XMMHUYECKUX 3JIEMEHTOB B COCAMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OIMPEACIEHHOMY
KJIACCy COCIWHEHWH Mo QopmynaMm, BHJ XUMUYECKOW CBs3U (KOBaJCHTHAs, MOHHAS, METAJUIMUYECKAas)) B HEOPraHUYECKUX COCIUHCHHSX, 3aps] HOHA IO
XUMHYECKOH (opMyIie, XapaKTep Cpe/bl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTMHEHHM, TUIT KPUCTALUTUNICCKOM PEMIETKA KOHKPETHOTO BEIIIECTBA;
packpbeiBath cmbich [lepuommdeckoro 3akona J[. M. MenneneeBa u JEeMOHCTPUPOBATH €ro0 MOHMMAHHE: OMHCHIBATH M XapaKTEPH30BaTh TaONMHUYHYIO (HOopMy
[Teprouveckold CUCTEMBI XMMHUYECKHX DJIEMEHTOB: Pa3IMyaTh TMOHATHS «rJaBHas monarpymma (A-rpynmna)» u «mobounas noarpymma (b-rpynma)y, mansie n
0O0JIBIIIME TIEPUOBI, COOTHOCHTH 0003HAYCHHSI, KOTOPBIC MMEIOTCSI B TIEPHOIUICCKON TAOIHIIE, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX
3JIEMEHTOB (COCTaB U 3apsij Aapa, oOlLIee YNCIO0 AIEKTPOHOB U paclpeesieHUe X IO 3JIEKTPOHHBIM CIIOSIM), OOBICHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHUU
CBOMCTB 3JIEMEHTOB U UX COCAMHEHHUH B IIpejiesaX MaJIbIX EPUOJIOB U IJIaBHBIX MOATPYII C YYETOM CTPOEHHUS UX aTOMOB;

KJIaCCU(PHUITMPOBATh XMMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKUE BEIIECTBA, XUMHUYECKUE PEaKIMU (10 YHUCITy W COCTaBY Y4YacCTBYIOIIMX B PEAKIIMU BEIIECTB, IO
TerI0BOMY (D (PEKTY, MO U3MEHEHHUIO CTETICHEW OKUCICHUSI XUMUUECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIME M CHeNU(PUUECKHe XUMUYECKHE CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, MOJATBEPKIas OINHMCAHHE MpUMEpaMu
MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIA;

COCTABJISITh YPABHEHHUS DJICKTPOTUTHICCKON AUCCOIUAIIMH KUCIIOT, IIEJI0Uel U COJIeH, MOTHBIE U COKpANIEHHbBIE YPaBHEHHUS PEaKIii HOHHOTO OOMEHa, ypaBHEHU S
peaKIuii, MOITBEPIKTAFOIINX CYIIECTBOBAHNE TEHETUUECKOUW CBSI3M MEK/Ty BEIIECTBAMU PA3IUYHBIX KIACCOB;

PacKpBIBATh CYIIHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIINI TTOCPEICTBOM COCTABJICHHS AJIEKTPOHHOTO OalaHca 3TUX PEaKITUii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT X CTPOCHHS, BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIEHNUN B PA3IMYHBIX YCIOBUSIX;

BBIYHCIISITE OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISPHYIO MAaccChl BEIIECTB, MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTA 10 (POpMyIlie COeTUHEHUS, MACCOBYIO JI0JIIO
BEIIECTBA B PaCTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEeaKIINH;

coOiroaTh MpaBHiia MOJB30BaHUSI XUMUYECKOW MOCYyA0N M JabopaTOpHBIM O00OpYyIOBAaHUEM, a TaKKe MpaBuiia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB 10 TOJYYEHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIECTB (AMMHUaKa U YIJIEKUCIIOTO rasa);
MIPOBOJUTH PEAKIUH, MOATBEPKAAIONINE KAUECTBEHHBIN COCTaB Pa3IMYHBIX BELIECTB: PAaClO3HABaTh OINBITHBIM MYTEM XJIOPHI-, OpOMUI-, HOIUA-, KapOoHAT-,
docdar-, cunukar-, cyiabdpar-, THAPOKCH]I-UOHBI, KATUOHBI AMMOHUSI U MOHBI U3Y4EHHBIX METAJUIOB, NMPUCYTCTBYIOLIME B BOJHBIX PAacTBOpPaxX HEOPraHUYECKHX
BEIIECTB;

MPUMEHITh OCHOBHBIEC OIEpallMi MBICIUTEIbHON AEATEIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, O00O0OUIeHHE, CHCTEMAaTH3alUIO, BBISIBJICHHWE HPUYHUHHO-
CIIEICTBEHHBIX CBSI3€H — JUIS M3Y4YEHHs] CBOWCTB BEIIECTB M XMUMHUYECKHUX pEaKIUi, eCTeCTBEHHO-HAy4YHbIE METOJbl MO3HAHUS — HAONIO/IEHUE, U3MEpPEHUE,

MOJENUPOBAHUE, SKCTIEPUMEHT (PEaNIbHBIN U MBICIICHHBIN).
TEMATHYECKOE IVNTAHUPOBAHHUE

8 KVIACC

Ne HanmMeHoBaHue pa3enoB U TeM IPOrpaMMbl KosmuectBo wacoB DnekTpoHHbIE (LUPPOBHIE)
n/n Bcero Koutpomshsie — Ilpaktuueckue 00pa3oBaTEIbHBIC PECYPCE

paboThI paboThI
Pa3nea 1. IlepeoHayanbHbIe XMMHYECKHE IIOHATHSA
1.1 Xwumus — BaxkHas 007aCTh €CTECTBO3HAHUS U NMPAKTUYECKON 5 2 bubnuoreka [IOK
JESITENILHOCTH YETI0BEKA https://m.edsoo.ru/7f41837c

1.2 BemecTBa U XUMHUYECKUE PEAKITHH 15 1 bu6mmoreka [JOK

https://m.edsoo.ru/7f41837c
Hroro no pazneny 20


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

Ne HanmenoBanue pasfeinoB U TEM IPOrpaMMBbl KosmmuecTBo yacos OnexrpoHHbie (TU(PPOBEIC)

/1 Bcero Kontponsnsie  Ilpaktuueckue 00pa3oBaTEIbHBIC PECYPCE
paboThI paboThI

Pa3nen 2. BaxkHelilme npeacTaBuTe I HEOPraHUYECKUX BelleCTB

2.1 Bo3znyx. Kucnopon. [lonsrue 06 oxcunax 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c

2.2 Bopgopoa.llonsiTre 0 KUCIOTAax U COTSAX 8 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

2.3 Boga. Pactopsl. [TonsiTre 06 ocHOBaHMSX 5) 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

2.4 OcCHOBHBIE KJIACCHl HEOPTAaHMUYECKUX COSAMHEHHIH 11 1 1 bubnuoreka [IOK

https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Paznean 3. Ilepuoanueckuii 3akon u [lepuoauyeckasi cucrema xumunueckux 31eMeHToB /I, . MenaeseeBa. Ctpoenne aroMoB. XUMHYECKAasi CBS3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUH

3.1 Tlepuonuueckuii 3akoH u [lepuoanueckas cuctema 7 bu6moreka [IOK
xuMudeckux 3iementoB [I. . Menzaeneesa. CTpoeHre aToMa https://m.edsoo.ru/7f41837c
3.2 Xummndeckas cBs3b. OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHBIC 8 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 15 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 5
9 KJIACC
Ne HaumeHoBaHuE pa3/ieiioB ¥ TEM MPOTPaMMBbl KonmyectBo uacos OnektpoHHbIe (LIU(POBHIC)
n/n Bcero Kourponeubie — Ilpaktuueckue 00pa3oBaTEIbHBIC PECYPCE
paboThI paboThI
Pasnen 1. BemecTBO M XuMHUYecKHe peakun
1.1 TloBropeHnue u yriayOieHHe 3HAHUN OCHOBHBIX Pa3JIesioB 5 1 bubnuorexa [IOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcHoBHBIE 32aKOHOMEPHOCTH XUMHUECKUX PEAKLIUI 4 bubnuorexa [IOK

https://m.edsoo.ru/7f41a636
1.3 DnexrponuTHUecKas TUcconranys. XUMUYECKUE PeaKIiH B 8 1 1 bubnuorexa [IOK


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

Ne
/o

HaumeHnoBaHue pa3ziesnioB U TEM IPOrPaMMBbL

pacTBopax

Uroro no pazneny

Pa3gen 2. Hemera bl M UX COeTUHEHU ST

2.1

2.2

2.3

24

OO61mast XxapakTepuCcTHKa XUMHAYECKUX eMeHToB VIIA-
rpynnsl. ['agoreHst

OO61ast xapakTepUCTUKAa XUMHUUECKHUX d1eMeHTOB VIA-
rpynnsl. Cepa u €€ coeMHEHUs

OO6mast xapakTepUCTUKAa XUMHUYECKUX AIEeMEHTOB V A-
rpynnsl. A30T, Gpochop U UX COeTUHEHUS

OO6mrast XxapaKTepUCTUKAa XUMHUUIECKHX deMeHToB [V A-
TpYIIbl. YTIEpOad U KPEMHUM U UX COCTMHEHUS

Hroro no pazneny

Pa3zgen 3. Merajlibl 1 UX COeTUHEHUS

3.1

3.2

OO011Ke CBOMCTBA METAIIOB

Baxueiiie MeTaisl U UX COSTUHEHUS

Utoro no pazneny

Paznen 4. Xumusi v oKpy:Kamomas cpeia

4.1

BemectBa u MaTCpHabl B JKU3HHN YCJIOBCKA

Hroro 1o pasaciy

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero KontponbHbie

17

25

16

20

68

KomnnuectBo yacos

paboTsl

IIpakTrueckue
paboThI

OnexrpoHHbIe (TU(PPOBLIE)
oOpazoBaresbHbIE PECYPChI

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

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636
bu6morteka [IOK
https://m.edsoo.ru/7f41a636
bu6morteka [IOK
https://m.edsoo.ru/7f41a636
bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636


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

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
Y4e0HO-MeTOIMYSCKUI KOMIUIEKT 10 XUMHH 9 Kiacca.
VYuebnuk O.C. 'abpuensH, «Xumusa» 9 xmacc, M. «/Ipoda», 2019
Pabouas terpanp O.C. I'abpuemnsn; A.B. fAmrykosa, «Xumus» 9 xinace, M. Jlpoda, 2019 rox.
E.A. Epemun, H.E. Ky3pMenko «CrnpaBouHuK mKoJIbHUKA IO xuMmuu 8-11 knace, M, «Zlpoday, 2010 1.
JLIO. AnukGepoBa «3anumarenbHas xumus», M, « ACT — [Ipeccy, 2009r.
Xumus. 9 kiacc: yaeOHuk utst o0meoopaszoBatenbHbIX yupexaeanit/ O.C. [abpuensn. - M.: JIpoda, 2019
la6puensu O.C. Xumus. 9 knacc: pabouast Terpanps k yaeouuky ['abpuensna O.C. — M.: JIpoda, 2011.
METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA
INa6puensu O.C., Meroanueckoe nmocodbue s yautens. Xumus 8-9 kirace. — M.: [Ipoda, 2008.
O.C. l'abpuensu, N.I'. OctpoymoB «HactonbHas kHUTA yautels» Xumus 9 kmace, M., «/Ipoda», 2010 .
Xumus. 9 ki1.: KonrposnbHbie u mpoBepouHsie padoTsl K yueOHuky O. C. 'abpuensna «Xumus. 9 / O. C. 'abpuensn, [1. H. bepeskun, A. A. YmakoBa u ap. —
M.: Ipoda, 2010.
INa6puensu O. C., Bockoboitnukosa H. [1. Xumus B Tecrax, 3amadax, ymnpaxHeHusx. 8— 9 xi. — M.: llpoda, 2010.
HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
CD nucku «OO01ias ¥ HeoOpraHudeckass XuMHUsD,
Opranuyeckasi XUMUs
«Bupryanpnas nabopatopus»
WuTepHer-pecypcesl:
http://www.chem-astu.ru/chair/study/genchem/index. htmi
http://bril2002.narod.ru/chemistry.html
http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8Kl/index.html
http://chem-inf.narod.ru/inorg/element.html
MarepuajibHO-TeXHHYECKOE U MH(POPMAIHOHHO-TEXHUYECKO0e o0ecreyeHHe:
*ObopyaoBaHue kabnHeTa « Tovka pocta»
1. Cneunanu3upoBaHHBIN KJ1acc XUMUHU (Ta0OpaHTCKasl, BBITSHKHON MIKad), CIeMaTu3uPOBAHHBIE CTOJIbI, HEMEJIOBasl I0CKA).
2. Crenpsr:

-«IIepuoanueckas cucrema /.M. Menneneesa»

-«Tabmuma pacTBOPUMOCTI

-«Knaccudukaiys HEOpraHMUECKHUX BEIIECTB)»

-«OcHOBHBIC eAMHULIBI H3MepeHus B cucteme CH»

-«IHauKaTOpPBD»

-«TexHnuka 6€30TaCHOCTHY

-Habop nopTperoB yueHbIX-XUMHKOB



http://chem-inf.narod.ru/inorg/element.html

3. Xumuyeckoe o6opynoBanue u peakTuBsbl. («Todka pocrtay)

4. IIpoTrBONIOKAapHAsl CUTHAIN3ALINSL.

5. UntepakTBHOE 000pYyI0BaHNE KOMIIBIOTEPHOTO Kilacca, MHTEpHET pecypcsl 1 CD  muckwu.
6. HoytOyxku (2 mit) «Touka pocTta»

7.Ipuntep (1 wr) «Touka pocray



