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1. IlosicHuTe/ILHAS 3aIMCKA
Pabouas nporpamma 1no XMMHH, COCTaBJIeHa HA OCHOBE:

- @denepanbHOTO TOCYIApCTBEHHOTO 00pa30BaTENILHOTO CTaHIApTa OCHOBHOTO OOIIETo
oOpa3oBaHus (YTBEpXKACH MpHKazoM MuHHCTepcTBa 00pazoBanus | Hayku PD ot 17 mexadps
2010 r., ¢ U3MEHEHUAMH, YTBEPKIACHHBIMH TpHKazoM MwuHOOpHayku Poccum ot 29 nexalps
2014 r. Ne 1644);

- Ilpukaza Munobpnayku Poccun ot 31.12.2015 Ne 1576 «O BHeceHuH H3MEHEHHMH B
denepanbHBIE  TOCYNapCTBEHHBIM  0Opa30BaTENbHBIA  CTAHAAPT  HAYAIBHOTO  OOMIETO
00pa3zoBaHMsl, YTBEP)KIEHHBIN TpHKa3oM MHHHCTEpCTBa 00pa3oBaHUsS M HaykKu Poccuiickoi
®denepannn ot 6 okTA0ps 2009 1. Ne 373x;

- [IpumepHOI OCHOBHOH 00pa30BaTEIbHOMN MPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHus
(omobpena pemreHneM (enepanbHOr0 y4eOHO-METOAUYECKOT0 OOBEIUHEHHS IO 00IIeMy
o0Opa3oBaHuto, MpoTokoa oT § ampenst 2015 r. No 1/ 15h;

- Ha ocHoBaHuu YMK npeamernoit munnn «Xumus» «Cdepbi». 8—9 kiaccel: mocodue
JUTSI yauTesen oomeoOpa3osat. yuapexaenuii / A.A. Xypun. — M.: [Ipoceemenue, 2012;
- ¢ yueToM paboueii mporpaMMbl BOCIIUTAHHS
N3yuenne Kypca XuMHHU HANPABJIEHO HA TOCTHXKEHUE CJIEAYIOLIUX LeJIeii:

1) popmupoBanue cuCTEMbl XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTeCTBEHHOHAYYHOU
KapTUHBI MUDA;

2) pa3BUTHE JIMYHOCTH OOYYAIOIIMXCS, MX HUHTEIJIEKTyaJbHOE W HPaBCTBEHHOE
COBEpIICHCTBOBAaHUE, (DOPMUPOBAHHE Y HUX T'YMaHUCTHUYECKOTO OTHOIICHHS] M IKOJIOTUYECKU
1€JIeCO00Pa3HOTO MOBEACHUS B OBITY U B TPYJOBOM JESATENbHOCTH;

3) BbIpaOOTKY MOHMMaHUSI OOLIECTBEHHOW MOTPEOHOCTH B PA3sBUTUM XMMHH, a TAKKE
(GbopMUpOBaHHE OTHOLIEHUS K XMMHMHM KakK K BO3MOXKHOW oOnactu Oyaymied NpakTHUYECKOM
JIeATEIbHOCTH;

4) bopmupoBaHue yMeHU OE30MaCHOTO OOpAIEHUs C BEIIECTBAMH, HCTIOIb3YEMbIMU B
MTOBCEIHEBHOMW JKU3HU.

OCHOBHBIMU 3aa4aMu 00yueHHs Kypca 8 — 9 ki1accoB ABJIAIOTCSH:
dopmMupoBaHWe 3HAHWUN OCHOB XHMHUYECKOM HAyKH — BaXHEWIIUX (PAKTOB, MOHSITHIA,
XUMUYECKHUX 3aKOHOB M TEOPHIl, XUMUUYECKOTO SI3bIKA.
Pa3Butre yMeHMiI CpaBHUBAThb, BBIWICHSATH B HW3YYEHHOM CYIIECTBEHHOE, YCTaHABJIMBATh
MPUYMHHO-CJIEICTBEHHYIO 3aBUCUMOCTh B U3Yy4aeMOM MaTepuale, J1eiaTh 0000IIeH s, CBI3aHHO
U JIOKa3aTeNbHO U3NlaraTh y4eOHBIA MaTepua.
®dopmupoBaHue yMeHUW HaOmOMaTh, (QHUKCUPOBATH, OOBSICHATH XHUMHYECKHE SIBICHUS,

IPOUCXOAIINE B IPUPOJIE, TaOOPAaTOPHH, TOBCEAHEBHOM KU3HHU.



dopMHpOBaHUE CHEIMATHHBIX HABBIKOB OOpAIllEHUs C BEIIECTBAMH, BBHITIOJHEHUS HECIOKHBIX
OTIBITOB C COOJIIOICHUEM MPABHII TEXHUKH 0€301TaCHOCTH B J1ab0paTopuu.
PackpbITHE poi XUMUU B PEIICHUH TJI00AIBHBIX MPOOJIEM, CTOSIIIUX TIEpeT YeTIOBEYECTBOM.

PackppiTie AOCTYHHBIX O0OOOIIEHHMH MHPOBO33PEHYECKOTO XapakTepa M BKJIaJa XHMHU B

Hay4HYIO KapTUHY MUpa.



2. [Inanupyembie pe3ybTAThI

BbINyCKHHUK HAY4YUTCS:

® XapaKTepU30BaTh OCHOBHBIE METOJbl IIO3HAHUS: HAOJIOJEHUE, HU3MEpEHue,
HKCIIEPUMEHT;

e ONHNCHIBAaTH CBOMCTBA TBCPAbIX, KXHUIKUX, ra3006pa3HHx BCIICCTB, BBIACIAA HX
CYIIECTBEHHBIE PU3HAKHY;

® DACKpPBIBATH CMBICJI OCHOBHBIX XHWUMHWYCCKUX MMOHSTHH «aToOM», «MOJICKYJIa»,
«XUMHYECKHH DIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE BELIECTBO», «BAJICHTHOCTHY,
«XMMMYECKasl peaKiys», UCI0JIb3Yysl 3HAKOBYIO CUCTEMY XUMUM;

® pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPUH;

® pazaMyaTh XMMHUYECKUE U (PU3UUECKUE SIBICHUS;

® Ha3bIBAaTh XUMHNUYCCKHUEC JJICMCHTHI,

® OIpEENsATh COCTAaB BEMIECTB M0 MX (HOopMyIaMm;

® OIpEIeIATh BAICHTHOCTh aTOMA 3JIEMEHTA B COCTNHEHHUSAX

® OIpPENeATh TUIl XUMUYECKUX PEAKIIN;

® Ha3bIBaTh IPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUUECKUX PEAKIIMNI;

® BBIBJIATH NPU3HAKH, CBUETEIbCTBYIOIIUE O MPOTEKAHUN XUMUYECKOH peakiiu MpH
BBITTOJIHEHUH XMMHUYECKOI'O OIBITA;

® COCTaBIATH (POPMYJIbI OMHAPHBIX COCTUHEHUH;

® COCTaBJIATh YPAaBHCHUA XUMHUYCCKUX peaKHI/Iﬁ;

e coOmroaaTh npaBuiia 6€30MacHoi padoThI IPU MPOBEAECHNUHN OTBITOB;

® 10JIb30BAaThCS J1a0OPAaTOPHBIM 000PYAOBAHHUEM U TIOCYI0M;

® BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB;

® BBIYHCIATH MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa Mo (popMysie CoeIMHEHMS;

® BBIYHUCIATH KOJIMYECTBO, 0OBEM MIIM MAcCy BEILECTBA MO KOJIUYECTBY, 00BEMY, Macce
peareHToB WU MPOJYKTOB PEaKIiH;

® XapaKTepH30BaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA MPOCTHIX BELIECTB: KUCIOPOAA
¥ BOJIOPO/Ia;

® [I0JIy4aTh, COOMPATH KUCIOPO U BOJOPOJI;

® Ppacro3HaBaTh ONBITHBIM IyTEM ra3000pa3Hble BEIECTBA: KUCIOPO, BOJIOPOI;

® PpacKpbhIBaTh CMBICT 3aKOHA ABOTaJPO;

® PpacKpbIBaTh CMBICH MOHITUHN «TEIIOBOM 3(P(PEKT peakunun», «MOJSPHBIN 00BEM»;

® XapaKTepHU30BaTh PU3NUECKUE U XUMUYECKHE CBONCTBA BOJBI;

® PpacKpbIBaTh CMBICH MTOHITHUS «PACTBOPY;
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® BBIYUCIISITH MACCOBYIO JIOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPHI C ONPEAECICHHON MAacCCOBOM 0JI€l PAaCTBOPEHHOTO BEIIECTBA;

® Ha3bIBaTh COCMHEHHUS U3yYEHHBIX KIACCOB HEOPTAHMYECKUX BEIIECTB;

® XapakTepu3oBaTh (DU3MYECKUE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKHUX BEIECTB: OKCUI0B, KUCIOT, OCHOBAHMI, COJIEH;

® ONpEeneNsATh NPUHALIEKHOCTh BELECTB K OIPEACIICHHOMY KJIacCy CO€AMHEHUN;

® COCTaBJIATH POPMYIIBI HEOPTAaHMYECKUX COCTUHEHH U3YICHHBIX KJIACCOB;

® [IPOBOJIUTH ONBITHI, MOJATBEPKAAIOIINE XMUMHYECKHE CBOMCTBAa M3YYEHHBIX KJIACCOB
HEOPraHWYECKUX BEILECTB;

® Pacno3HaBaTh OINBITHBIM MMYTEM PACTBOPHI KUCIIOT U LIEI0YEH IO U3MEHEHUIO OKPACKU
WHJUKATOPA;

® XapaKTEepPU30BaTh B3aUMOCBSI3b MEXKIY KJIACCAMU HEOPTaHUUECKUX COSIMHEHUN;

e packpsiBaTh cMbici [lepuonnueckoro 3akona /.M. Menneneena;

® OO0BACHATH (PHU3MUECKUII CMBICT aTOMHOTO (TOPSIIKOBOTO) HOMEpa XHMHYECKOTO
3JIEMEHTA, HOMEPOB I'PYIIIBI ¥ Ilepruoa B nepuoguyeckoit cucreme [I.1. Menneneena;

® OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUSI CTPOEHHUS aTOMOB, CBOMCTB AJIEMEHTOB B
npejesiax MajiblX TEPUOJIOB U TJIaBHBIX MMOATPYII;

® XapaKTEepPU30BaTh XUMHUYECKHUE BJEMEHTHI (OT BOJOPOJA A0 KaJbLMs) HAa OCHOBE HMX
MoNIoKeHUss B mepuonndeckoir cucteme .M. MenaeneeBa M OCOOCHHOCTEH CTpPOEHHUS HX
aTOMOB;

® COCTaBJISTh CXEMBI CTPOEHUSI aTOMOB NEPBBIX 20 37IEMEHTOB MEPUOANYECKON CUCTEMBI
JI.1. MeHneneeBa;

® pacKpbIBaTh CMBICII MOHATUM: «XUMUYECKAs CBSI3bY, «3JEKTPOOTPULIATEIBHOCTDY;

® XapakTEepU30BaTh 3aBUCUMOCTh  (DU3MYECKHUX  CBOMCTB  BEHIECTB OT  THIIA
KPUCTAJUTMYECKOUN pelIeTKH;

® ONpPENeNsATh BHI XUMHUYECKOHN CBSA3U B HEOPTaHUYECKUX COCTUHCHHUSIX,

e n300pakaTh CXEMBI CTPOCHHUS MOJIEKYJ BEIIECTB, 00Opa30BaHHBIX PAa3HBIMHU BHJIAMH
XUMUYECKHUX CBSI3EH;

® pacKphIBaTh CMBICI TIOHSATUHA «HOH», «KATHOH», «AHHOHY», <OAJEKTPOJIHUTHI»,
CHEDJIEKTPOIUTHDY, «3IEKTPOIUTUYECKAS] TUCCOLUALIUSY, «OKUCIUTEbY, «CTENEHb OKUCICHUS
«BOCCTAaHOBHTEIIbY, «OKHCIIEHUEY, «BOCCTAHOBIICHUEY;

® ONpEeeNsATh CTENEHb OKUCIICHUS aTOMa AJIEMEHTa B COCIMHEHHH;

® pacKpbIBaTh CMBICII TEOPHUH IEKTPOIUTHUECKOU JTUCCOIUAIINY;

® COCTaBJISATh YPAaBHEHUS 3JIEKTPOIUTUUECKON JUCCONUALIMU KUCIIOT, MIEI0YEH, COTEH;

e OOBSACHATH CYHIHOCTh IIpoLecca D3JIEKTPOIUTHUECKON AMCCOIMAMM W peaKiuil

HOHHOr0 OOMEHa;



® COCTaBIATH MOJIHBIE U COKPAILCHHbIC HOHHbIC YPAaBHEHHSI PEaKIIMU OOMEHa;

® OIpEIEATh BO3MOXKHOCTb IPOTEKAHUs PEAKLIUH HOHHOIO OOMEHa;

® IIPOBOAMTH PEAKIUH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB Pa3JINYHBIX BEILECTB;

® OIpPENEIATh OKUCIUTEIb U BOCCTAHOBUTEIID;

® COCTaBJIATh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINA;

® Ha3bIBaTh (PAKTOPBHI, BIHUSIOMINE HA CKOPOCTh XUMHUECKOW PEAKIINY;

® KJIACCU(PHUIMPOBATH XUMHUECKUE PEAKIIMH IO PA3IUYHBIM [IPU3HAKAM;

® XapaKTEepU30BaTb B3aUMOCBS3b MEXIYy COCTaBOM, CTPOECHHEM M CBONCTBaMHU
HEMETAJUIOB;

® [POBOAMTH OMBITHI MO MOJTYYECHUIO, COOMPAHUIO M HM3YYEHUI0 XMMHYECKHUX CBOMCTB
ra3000pa3HbIX BEHIECTB: YIIIEKUCIIOrO ra3a, aMMHaKa;

® pacro3HaBaTh ONBITHBIM ITyT€M I'a3000pa3HbIe BEIECTBA: YIIIEKUCIbIN ra3 U aMMHUAK;

® XapaKkTEepU30BaTb B3aUMOCBS3b MEXIY COCTaBOM, CTPOEHHEM M CBONCTBaMHU
METaJUIOB;

e Ha3bIBaTh OPraHMYECKHE BEIIECTBA MO MX (hopMyse: MeTaH, 3TaH, ITHIIEH, METaHOJ,
9TAHOJI, TJIMLEPUH, YKCYCHas KHUCJIOTa, AMHMHOYKCYCHas KHCJIOTa, CTCapUHOBAs KHUCIOTA,
OJICMHOBAsI KUCJIOTA, TIII0K03a;

® OLECHUBATH BIMSHUE XMMHUYECKOI'O 3arpsi3HEHMsI OKPYKAIOIIEW Cpelbl Ha OpPraHu3M
4eJI0BEKa;

® TPaMOTHO OOpaIIaThCs C BELIECTBAMH B MIOBCEHEBHOM KU3HU

® ONpenensATh BO3MOXKHOCTb IIPOTEKAHHs PpPEAaKIUH HEKOTOPBIX IIPEICTaBUTENEH
OpPraHNYECKHUX BEIIECTB C KMCIOPOJAOM, BOJIOPOJIOM, METAITIAMU, OCHOBAHUSIMU, TAJIOT€HAMM.

Buvinycknuk nonyuum 603mM04CHOCHb HAYUUMBCA:

® GbIOBUAMb U NPOBEPAMb IKCHEPUMEHMATLHO SUNOME3bl O XUMUYECKUX CBOUCMmEAx
eewecms Ha OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU BCMYNAMb 6 XUMUYEcKue
peaxyuu, o xapakmepe u npoOYKmMax pasiutiHblX XUMUYECKUX peaKyutl,

® Xapakxmepuzoeams 6eujecmea no cocmagy, CImpoeHuro U c60UCMEam, YCmaHaeIueams
NPUYUHHO-CTIEOCMBEHHbIE CEA3U MENHCOY OAHHBIMU XAPAKMEPUCMUKAMU 8eUecmEd;

® COCMAaGNAMb MONEKYAAPHbIE U NOJIHbIE UOHHbIE YPAGHEHUs N0 COKPAUWEHHbIM UOHHbIM
VDABHEHUAM,

® 1POCHO3UPOBAMb  CNOCOOHOCMb  6ewjecmed  NpoAGIAMb  OKUCTUMENTbHbIE  UTU
80CCMAHOBUMENbHBIE CEOUCMBA C Y4EMOM CMeneHeli OKUCIEHUS. INeMEHMO8, 8X00SUUX 6 €20
cocmas;

® CoOCmasnAmb  YPAGHEHUs  peakyuu, COOMBEmCmEYIOWUX NOCIe008amenbHOCIU
npeepaujenuti HeoP2aHU4eCKUX 6ewecme pasiudHblx Kiaccos;

® gbl08U2AMb u npoeepiamb  OKCNEPUMEHMANIbHO  2UNomesbvl 0 pesyibmamax
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6030€UCMBUsL PA3TULUHBIX (DAKMOPOE HA USMEHEHUE CKOPOCMU XUMUYECKOU PeaKyull,

® UCNONBL306aMb NPUOOPEeMeEHHble 3HAHUS 01 IKOJIOSUYECKU 2PAMOMHO20 NOBEOEHUs. 8
OKpydfcarouell cpeoe;

® UCNONBL3068AMb NPUOOPEmeHHble KloYuesble KOMNeMeHYUU npu 6biNOJIHeHUU NPOEeKmMOo8
U YUeOHO-UCCIe008amMeNbCKUX 3a0a4 N0  U3VYEHUN) CBOUCMS, CNOCOD08 NONYVHeHUs U
PACNO3HABAHUSL BEUECME;

®  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYECCax;

® KpUmuyecku OMHOCUMbCA K NCeBOOHAVUHOU UHDoOpMayuu, HedoOpOCo8eCmHOu
peKname 8 cpedCcmeax MaccoBou UuHgpopmayuiL,

® 0CO3HABAMb 3HAYEHUEe MEeOPeMUYeCKUX 3HAHUU NO XumMuu OJs NPAKMUYEecKoll
0esimenbHOCIU Yel08eKd;

® coz0asamb Mooenu U cxemvl OJisl peuleHus Y4eOHbIX U NO3HABAMENbHLIX 3A0ay;
HOHUMAMb HeoOX00UMOCMb COON00eHUs NPeOnUCAHull, npeodiazaemviX 8 UHCMPYKYUIX No

UCNONB308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.



3. Copep:xkanune yueOHOro npeamera « XuMHsD)

IlepBoHayajbHBIC XUMHYECKHE NOHATHS

IIpenmer xumun. Tena u BemiectBa. OCHOBHBIE METOAbI IO3HAHUA: HAOINIOJEHHE,
U3MEpPEHHE, dKCIepuMeHT. DU3ndeckue U XMMHUYECKUe sBJIeHUA. UUCThIe BEIECTBA U CMECH.
CriocoOwl paznenenust cmeceil. Atom. Monekyna. XUMHUECKAN IJIEMEHT. 3HAKH XUMHYECKHX
a1eMeHTOB. [IpocTble M cloKHBIE BelecTBa. BalleHTHOCTb. 3aKOH IIOCTOSIHCTBA COCTaBa
BemlecTBa. Xumuueckue (opmyiasl. Muaekcsl. OTHOcUTENbHash aTOMHAas M MOJEKYJsIpHas
Maccel. MaccoBasi 10J1s1 XMMHUYECKOIO 3JIEMEHTa B COCIMHEHUU. 3aKOH COXPAHEHMsI MacChl
BEIIECTB. XuMHueckue ypaBHeHHs. Koadduimentsl. YcnoBus W TpPU3HAKA NPOTEKAHUS
XUMHUUYECKHUX peakuuidl. Mo — equHMIa KoJIudecTBa BemecTsa. MossipHas Maccea.

Kucaopoa. Bonopon

Kucnopon — xumuueckuid 31eMeHT M Ipocroe BemecTtBo. O3oH. CocraB Bo3myxa.
®dusnueckue M XMMHYECKHE CBOWCTBA Kuciaopona. [lonydeHne M IpUMEHEHHE KHUCIOPOJa.
TerutoBoit 3 dext xumuyeckux peakuuid. [loHsTHE 00 K30- M IHIOTEPMHUCCKUX PEAKIIHSIX.
Bonopon — XUMHUYECKUI 3JIEMEHT M MPOCTOE BelecTBO. PU3HUECKNE U XMMHUYECKHE CBOMCTBA
Bosopoa. Ilonydyenue Bogoposna B naboparopuu. Ilonydenue Bogopoaa B HPOMBIIIICHHOCTH.
[Tpumenenne Bogopona. 3akoH ABoraapo. MomsapHblii 00beM ra3oB. KauecTBeHHBIE peakuy Ha
razoo0pasHbie BeniecTBa (KUCIopo, Boaopoa). OObeMHbIE OTHOIICHHS Ta30B MPU XUMHYECKUX
peaKusx.

Boaa. PacTBopsl

Bona B mpupone. Kpyrosopor Boas! B nmpupoge. Ousndyeckne U XMMUYECKHUE CBOWCTBA
Bozbl. PacTBOpel. PactBOprMOCTh BemecTs B Bojae. KoHneHTpanus pactBopoB. MaccoBas 10
PacTBOPEHHOIO BEILIECTBA B PACTBOPE.

OcHOBHBIE KJ1aCChl HCOPTAHUYECKUX COeIMHECHU I

Oxcugpl.  Knaccuduxanums. Homenxnarypa.  ®dusnueckue  CBOMCTBA  OKCHJIOB.
XuUMUYECKue CBOWMCTBa OKCUAOB. [lomydyeHne uW TmpuMeHeHue OKCuIoB. (OCHOBaHUS.
Knaccugukanus. Homenknarypa. dusnyeckue cBoiictBa ocHoBaHui. IlomydeHue ocHoBaHUIA.
Xumuueckue cBoiicTBa ocHoBaHuMU. Peakums nHeWrpamuzammu. Kucnortel. Knaccudukarms.
Homenknarypa. ®usnueckue cBoHcTBa KHCHOT. [lomydyeHme © IpUMEHEHHE KHUCIOT.
Xumuueckue cBoicTBa KucaoT. MHaukaTopel. I3MeHeHne OKpackyl MHIMKATOPOB B Pa3IMYHBIX
cpenax. Comu. Knaccudukanus. Homenknarypa. @usudeckue cBoiictBa coned. Ilonmydenue u
IIPUMEHEHHE Ccoyied. XMMHUYECKHE CBOWCTBA COJied. ['eHeTHueckas CBsA3b MEXKIY KilaccaMu
HeopraHuyeckux coequHeHui. [Ipodiema 0e30MacHOro0 UCTIOJIB30BAHUS BEMIECTB U XUMHUYECKHUX
peakuii B MTOBCETHEBHOM KM3HU. TOKCUYHBIE, TOPIOYME U B3PHIBOONACHBIE BEIIECTBA. bbhITOBAs

XUMHYCCKad 'PaMOTHOCTD.



Crpoenue atoma. Ilepuognyeckuii 3aKOH U NMEPHOAMYECKAS] CHCTEMAa XMMHUYECKHUX
anemMenToB .. MeHaeneeBa

CtpoeHne aroma: sIpo, SHEPreTHYeCKUud ypoBeHb. (CocTaB sjapa aroMa: MPOTOHHI,
HeuTpoHsl. M3oronsl. I[lepmomnueckuit 3axon .M. Menneneesa. Ilepuonnueckas cucrema
xumuyeckux snemeHToB .M. MenneneeBa. ®@u3nuecKuil CMBICI aTOMHOTO (TOPSIKOBOIO)
HOMEPA XHMMHYECKOrO »JJIEMEHTa, HOMEpa TIpyNnbl M MEpUOJa MEPUOJNYECKONH CHCTEMBI.
CrpoeHue SHEpreTMYeckux YpoBHEH aroMoB 1epBbiXx 20 XMMHUYECKHX 3JIEMEHTOB
nepuoanueckoit cucremsl J[.MI. MenzaeneeBa. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMICTB aTOMOB
XUMHUYECKHMX 3JIEMEHTOB M UX COEIMHEHUI HAa OCHOBE IOJIOKEHHUS B IEPUOJUYECKON CHCTEME
.. MenneneeBa u crpoenus aroma. 3Haduenue [lepuoauueckoro 3akona /.M. Menneneena.

Crpoenue BemecTB. XUMHYECKAasl CBA3b

DNeKTPOOTPULATEILHOCTh ATOMOB XMMHUYECKHX 3JieMeHTOB. KoBaneHTHast XxuMudeckas
CBSI3b: HEMoJsipHas U mossgpHas. [loHsTHE 0 BOZOPOJHON CBSI3M M €€ BIMSHUU Ha (PU3UYECKUE
CBOMCTBAa BeIIECTB Ha Impumepe Bojbl. MoHHas cBsA3b. Meramnueckass CBsA3b. [HIbI
KPUCTANIMYECKUX PELIETOK (aTOMHAs, MOJIEKYJIsIpHAs, HOHHAs, MeTaJuInYecKas). 3aBUCUMOCTh
(u3NYECKUX CBOMCTB BEIIECTB OT THUIIA KPUCTAIUIMUECKOMN PELIETKH.

XHMHYeCKHEe peaKuu

[lonsATHE O CKOPOCTM XHUMHUYECKOW peakuuu. DakTophl, BIMSIOLIME HAa CKOPOCTh
xuMmuyeckoi peakiuu. [lonsarue o katanmzatope. Kiaccudukanus XUMHUUECKUX peakuuil mo
Pa3IUYHBIM MPU3HAKAM: YUCIY M COCTaBY WCXOJHBIX M TMOJYYEHHBIX BEILIECTB; M3MEHEHUIO
CTETNeHEeW OKHUCIIEHUSI aTOMOB XMMHMUYECKUX AJIEMEHTOB; MOTJIOIIEHUIO WU BBIAECIECHUIO SHEPTUH.
ONEKTPOIUTHYECKAs JUCCOLMALUA. OJIEKTPOIUTHI U HedNeKTpoauTel. Monbl. KaTnonsl u
aHMOHBI. Peakuuum HOHHOrOo oOMeHa. YCIOBUS TPOTEKAaHWs peakIMid HOHHOIO OOMeHa.
ONEeKTpoIUTHYECKass JUCCOLMALUs KHCIOT, Imienodyed u  cosed. CreneHb OKHUCIIECHUS.
OnpeneneHue CTENEHU OKHUCIEHUS aTOMOB XHUMHYECKMX JJIEMEHTOB B COEJUHEHMSIX.
Oxucnurens. BoccranoButens. CyIHOCTh OKMCIUTENIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.

Hemertanasl IV — VII rpynn u ux coenmHenunst

[TonoxkeHne HeMETAINIOB B NEPUOJNYECKOM CHCTEME XUMHUYeCKHX dnemeHToB JI.U.
MenneneeBa. OOuie cBoiicTBa HeMeTayIoB. ['amorensl: pu3nyeckne U XUMUYECKHE CBOMCTBA.
CoenvHEHNs TaJIOTEHOB: XJIOPOBOJIOPOA, XJOPOBOJOpPOAHAs Kuciaora u ee conu. Cepa:
¢u3nueckue U xumudeckue cBoricTBa. COEAMHEHUS Cephl: CEPOBOJOPOJ, CYIb(UIBI, OKCHUIBI
cepbl. CepHasi, CEpHUCTasi U CEPOBOJOPOAHASI KHUCIOTHI M HX cOJMU. A30T: (usnueckue u
xumuueckue cBoiictBa. AMMuak. Conu aMMoHus. OKcHbl a30Ta. A30THas KHCIOTa U €€ COJIU.
®ocdop: pusnueckue u xumuueckue cpoictBa. Coenunenus docdopa: okeun docdopa (V),

opropochopHast KucIoTa M €€ COJM. YTIepod: (Qu3udeckue H XHMHUYECKHE CBOWCTBA.



Annorponust yriieponaa: anmas, rpadur, kapouH, dymiepensl. CoequHeHUs yriaepoaa: OKCHIbI
yraepona (II) u (IV), yronpHas kucnoTa u ee conu. KpemHuit 1 ero coenuHeHus.

MeTtanibl M UX COeIMHEHUS

[lonoxkeHne MeTaulOB B INEPUOAUYECKOM CHUCTEME XMMHYECKUX 3ieMeHToB JI.U.
MenneneeBa.Meramisl B mpupoae U oOmme crnocodbl ux mnonydeHus. OOmue ¢uzndeckue
cBoiictBa MeTayioB. OOlIMEe XUMHYECKHE CBOICTBAa METAIOB: PEAKIUU C HEMETaJUIaMH,
KHUCIIOTaMH, COJISIMH. DJIEKTPOXUMHUUECKUN psii HanpshkeHuil MmetawioB. Lllenounbsie MeTaiibl U
ux coeaunenus. lllenouno3emMenbHbIE METAIUTBI U UX COSAMHEHHS. AJIFOMUHUA. AM(OTEpHOCTH
okcuaa M ruapokcuna amoMuHus. JKeneso. CoenuHeHHs Kene3a W MX CBOMCTBA: OKCHJIBL,
ruapokcuabl U conu xenesa (11 u II1).

IlepBoHayabHBbIE CBeIeHUSI 00 OPraHUYECKUX BellecTBaX

[lepBoHauYaIbHBIE CBEICHUS O CTPOCHUH OPraHMYECKUX BEIIECTB. YTIECBOJOPOIBI: METaH,
9TaH, OTWIEH. VICTOYHMKM  YTJI€BOJAOPOAOB:  NPUPOAHBIA  ra3, He(Th,  Yrois.
Kucnoponconepkaiue coequHEHUs: CIOUPTHI (METAHON, STaHOJ, TIUIEPHUH), KapOOHOBBIC
KHUCTIOTHI (YKCyCHasi KHCJIOTa, aMUHOYKCYCHAsl KHCJIOTa, CTEAPUHOBAS M OJICMHOBAS KUCIIOTHI).
buonorndeckn BaKHBIE BEIIECTBA: JKHUPBI, TIIIOKO3a, Oenku. XHMHUYECKOe 3arps3HEHuE

OKPYXKAIOIIEeH CPEJIbl U €r0 MOCICICTBHS.
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4. TemaTn4ueckoe IJIAHNPOBaHME § Kiacce

Ne Tema Yacol
BBenenne B xumuio 17 yacos
1 [Ipenmer xumuu 1
2 [Tpaktuyeckas padora Nel «O6opynoBaHre XUMHUYECKOH 1a00paTOpHm» 1
3 YucThle BEIIECTBA U CMECHU 1
4 [Tpaktuueckas pabora No2 «Paznenenue cmecu» 1
5 [IpeBpainienue BeniecTn 1
6 [IpakTueckas padora No3 «IIpu3Haku XUMUUECKON PEAKIIUN 1
7 XHUMUYECKUN IIEMEHT 1
8 Xumnaeckue dhopmysasl. JlabopaTopubiii onbiT Nel 1
9 IIpoctbie u crnoxxHbIe BemecTBa. JlabopatopHsblii onbIT Ne2 1
10 MaccoBas 10151 XUMHYECKOI'0 3JIEMEHTA B CJI0KHOM BEILIECTBE. 1
11 BanentHocTs. JIabopatopHbIii onbIT Ne3 1
12 VYpok-npakTukym «BameHTHOCTb» 1
13 Xumuueckue ypaBHeHus. Jlaboparopuslii onbiT Ned 1
14 VYpok-npakTukyM «XMMHUYECKHE YPaBHEHUS 1
15 ATOMHO-MOJIEKYJISIPHOE YUEHHUE B XUMHHU 1
16 [ToBTOpenue u 06061IeHNE 110 TeMe «BBeneHne B XUMHUI0» 1
17 KonTponbhas padota Nel o reme «BBeneHune B XuMuio» 1
BaskHeiinine KJaacchl HEOPraHM4eCcKUX BemecTB 24 yaca
18 AHaim3 KOHTPOJIBHOM paboTsl. [IpocThie BemecTBa METauIbl U HEMETAILIBL. 1
JlaboparopHslii onbIT Ne5
19 Kucnopon. JlabopaTophslit onibIT Ne6 1
20 XUMHUYECKUEe CBOMCTBA KUCIOPOa. 1
21 [TpakTiueckas padota Ne4 «XuMudeckue CBOWCTBA KMCIOPOIa» 1
22 Oxcuppl. JIabopaTopHblit onbIT Ne7 1
23 Bonopon. 1
24 XUMHYECKUE CBOMCTBA BOJIOPO/IA. 1
25 [TpakTnyeckas padora NeS «XuMudeckue CBOWCTBA BOJOPOa» 1
26 Oxkcuj Boiopojia — Bojia 1
27 B3aumopeicTBue BoJbl ¢ METAIIIAMH. 1
28 BzaumopeiicTBue Bobl ¢ okcuaaMu Metanamu. Jlaboparopaslit onbiT Nel0 1
29 B3aumoneiictBrue BobI ¢ OkcuiaMu HemeTaiiamu. Jlabopatopusiit onbiT Nel 1 1
30 CocraB kucnot. Conu. JIabopatopusiit onbiT Nel12,13 1
31 CBOMCTBA KHCIIOT. 1
32 ®dusnyeckue CBOMCTBA KUCIOT. 1
33 [TpakTiueckas padota Ne6 «XuMudeckue CBOMCTBA KHCIOT» 1
34 CoiicTBa ocHoBaHui. JIabopaTopHsIit onbiT Nel4,15 1
35 CBoiicTB ampoTepHbIX THAPOKCHI0B. JlabopaTopHbIii onbIT Nel6 1
36 Kunaccel Heoprannueckux BemecTB. Okcuibl. Kucinotel. OCHOBaHUA U COJH. 1
37 ['eneTnueckuil psa TunuyHoro Meramia. Jlaboparopusiit onsiT Nel7 1
38 ['enetndeckuit psig TummuHOTO HeMeTasuia. JlabopaTopHbrit ombIT Nel8 1
39 Ypok-npaktukym «l'€HeTHYeCcKuil psJl MeTajlla, HEMeTalIay 1
40 [ToBTOpenne u o00o00OmeHHe 1o Teme «BakHelmne Kiaacchl HEOPraHMYECKUX
BELIECTBY
41 KonTtponbHas padora No2 «BakHelIne K1acchl HEOPraHMUECKUX BEIIECTB 1
Ilepuoauyecknii 3aKOH U EPHOAHYECKAS CHCTEMA XUMHYECKHUX 3JIEMEHTOB
JA. M. MenaejeeBa
42 AHain3 KOHTPOJIbHOM padboThl. CTpoeHue aToma. 1
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43 DNEKTPOHHBIE 000JI0YKH aTOMOB. 1
44 3aKOHOMEPHOCTH U3MEHEHUH B CTPOCHUHU AJICKTPOHHBIX 000JI0YEK aTOMOB 1
45 CrpoeHue JIeKTPOHHBIX 000JI0UEK aToMa. 1
46 Ilepuoanueckas cucrema xuMuueckux snemMenToB J[.M.Menaeneesa 1
47 [Tepuoabr 1
48 [IpakTnueckas padora Ne 7 «M3MeHeHHEe CBOMCTB THAPOKCHIOB C YBEIUUCHUEM 1
3apsiIOB aTOMHBIX sIJIep XUMHUYECKUX JIEMEHTOBY
49 ['pynms 1
50 [lepuoauueckuii 3aKoH 1
51 [Ipenckazanue CBOMCTB XMMHUYECKMX J3JIEMEHTOB M HMX COCIMHEHUHM HA OCHOBE 1
MEePUOIMYECKOr0 3aKOHa.
52 Hayunsiit nogsur [I.1.Menaeneena
33 [ToBTOpenune u obOoOmenne mo Teme «llepuomamueckuii 3aKOH W TEPHOAMYSCKAS
cucreMa xuMuueckux saemMeHToB JI.M.MeHpaeneeBay
54 Konrponbaas pabora Ne3 «llepuoanyeckuii 3aKOH M TEpUOIUYECKas CHCTEMa 1
XUMHYSCKHX deMeHToB JI.J. MeHnpaeneeBa»
KonunuecTBennsie oTHOIIEHNS B XUMHH 11 yacoB
55 AHaim3 KOHTPOJIBHOHM padboThl. KoimuecTBo BemecTBa 1
56 Pacuer xonuyecTBa BeliecTBa o0 U3BECTHOMY UUCITY €IUHUIL 1
57 MognsipHas macca 1
58 Pacuer mMacchl BelecTBa o U3BECTHOMY KOJIMUYECTBY U OOpPATHBIE pACUEThI 1
59 PacueTpl M0 XUMHUYECKUM YPaBHEHUSM 1
60 3akoH ABorazipo 1
61 PacueTsl 10 XUMHUYECKUM YpaBHEHUSAM 1
62 OOBbeMHBIE OTHOIICHUS Ta30B MPU XUMHUYECKUX PEAKIIUSIX 1
63 Pemenune pacueTHbIx 3a1a4 1
64 Pemenue 3agau «3akon ABoraapo» 1
65 Kontponbhas padora Ne4 «KonnyuecTBeHHBIE OTHOIIICHUS B XUMHU 1
3axnrodeHue 3 yaca
66 AHanu3 KOHTpoJibHOM paboThl. [IpenMer xumuueckoir Hayku. JIaDopaTOpPHBIN OIBIT 1
Nel9, 20
67 HcTouyHnky XUMHYECKON HHpOpMaLu 1
68 O06o0011eHne 3HaHMH o Kypey 8 Kiiacca 1
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TemaTu4eckoe MJIaHUpPOBaHue 9 KJacce

Ne Tema Yacel
Ctpoenne BenlecTBa 8 yacos
1 IToBTOpEHNE MaTepuana 3a 8 Kjlacc 1
2 KoBasieHTHas cBs3b 1
3 ITonsipHOCTH CBSI3U 1
4 WNonHas cBs3b 1
5 CreneHb OKUCIEHUS 1
6 Kpucramnmueckue pemerku. 1
7 [ToBTOpenue u 06001IeHNE TI0 TeMe «CTpoeHue BemecTBay. [loaroroska 1
KOHTPOJIbHOM pabore
8 Konrtpomnbnas padora Nel «Ctpoenue BemecTBa» 1
MHoroo0pa3ue XuMu4eckux peakuuii 12 yacon
9 AHanu3 KOHTPOJILHOUM paboThl. OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIC PEAKITUU 1
10 OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHI 1
11 CKOpOCTbh XMMHUECKUX PEAKIIUM. 1
12 OO6paTtuMble XUMUYECKHUE PEAKITUI 1
13 DIIEKTPONIUTHYECKAS AUCCOLMALIS 1
14 CBoiiCTBa pacTBOPOB JICKTPOIUTOB 1
15 VYcnoBus TedeHHs pPeaklMii B pacTBOpax SJIEKTPOJMUTOB 10 KoHua. [Ipaktuueckas 1
pabota Nel «YciioBusi TeueHUsl peakiuii B pacTBOPaxX JICKTPOIUTOB 0 KOHIIA»
16 KucnoTel u oCHOBaHHUS 1
17 Comnu. CpolicTBa pacTBOPOB COJIEH. 1
18 Krnaccudukanus XHMHYECKUX peaKIni 1
19 [ToBTOpenue u 06o61IeHuE 0 TeMe «MHOrooOpa3re XUMHUUECKUX PEaKIIHii» 1
20 KonTponbhas padota Ne2 «MHoroodpasne XuMUUECKUX PEAKIHI 1
Mmuoroo6pa3ue BemectB. Hemeraninbl u ux coenunenus 30 yacon
21 AHanu3 KOHTPOJIbHOM paboThl. OOIIME CBOIICTBA HEMETAILIIOB. 1
22 I'anorensr 1
23 XJIOPOBOAOPOA U COJIsIHASL KUCIIOTA 1
24 ®dTop, OpoM, Hox 1
25 Kucnopon u cepa 1
26 Cynbduabt 1
27 Okcuabl cepbl 1
28 CepHas KucioTa u ee colu 1
29 [ToBTOpenue u 00001IeHNEe 110 TeMe «MHOroodpasue BElecTB» 1
30 Konrponbnas padora Ne 3 «MHorooOpa3sue BeecTB» 1
31 AHanu3 KoHTposibHOM padoTel. Hemetamnsl VI-VII rpynn u ux coennHenus 1
32 Penienne skcneprMeHTaIbHBIX 337124 1
33 A3zot u pochop 1
34 AMMuak 1
35 [Tonyuenne ammuaka W H3ydeHHEe UX CBOWCTB. Ilpaktuueckas pabGorta Ne2 1
«lonydyeHre aMMHaKa U U3y4YE€HUE UX CBOMCTBY»
36 Oxcuasl a30Ta 1
37 A30THas KUCIIOTa U HUTPATHI 1
38 Baxwueiimue coequnenus gpocpopa 1
39 Yraepon 1
40 Bopopoansie coenunenus yriepoaa 1
41 Oprannyeckue COeIMHEHUS 1
42 Okcunpl yraepoaa 1
43 YronpHasg KHCI0Ta U €€ COJIU 1
44 KapGonatsr 1
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45 [IpakTuueckas padora Ne 3 «KapOoHaTs» 1
46 Kpemuuii u ero coeauHeHust 1
47 Hewmeramnsl IV-V rpynmn u ux coenuHeHus 1
48 Pemenue sxcnepuMeHTalibHbIX 3aga4 «Hemeramisl IV-V rpynmn u ux coequHeHusD 1
49 [ToBTOpenue u 060061eHne o TeMe «HemeTammbny 1
50 Kontposbhas padora Ne 4 «Hemeramib»y 1
MHuoroo6pasue BeuecTB. MeTamibl U UX COeAMHEHUS
51 AHain3 KOHTPOJIBHOH padoTsl. O0mmue pu3ndecKrue CBONCTBA METAIIOB 1
52 O01111Me XUMHUYECKHE CBOMCTBA METAIIIOB 1
53 [IpakTuueckas padora Ne 3 «OO0mmue XUMHUYECKHE CBOHCTBA METAJLIIOBY 1
54 [llenounbie MeTaJIbI 1
55 Kanbuuii 1
56 KecTkocTh BOABI 1
57 AroMuHAH 1
58 CoenuHeHNs ATFIOMUHUS 1
59 Keneszo 1
60 Coenunenns sxenesa (II) 1
61 Coenunenus xenesa (III) 1
62 Cru1aBbl METAJLIOB 1
63 Mertamisl 1 BX COSTUHEHUS 1
64 Pemenue skcriepruMeHTAIBHBIX 33124 1
65 [ToBTOpeHue 1 00001IeHNE 3HAHUH 110 TeMe «MeTauTb) 1
66 KoHTposbHas paboTta mo teme «MeTaibhy 1
67 AHam3 KOHTPOJIBHON pabOTHI 1
68 KonTponbpHo-0000mmaronumii ypok 3a Kypc 9 kiacca 1
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5. MarepuajibHO-TeXHHYECKOe olecrneyeHHue

YyebHO-MeTOAMYECKOE ~ OOecredyeHre  y4eOHOro  mporecca  MpeaycMaTpuBacT

ucnoinbszoBanue Y MK (yaeOHO-METOINYECKUX KOMITJICKCOB) IO XUMHUU ¢ 8 10 9 KItacc.

I.
2.

10.

11.

A A Kypun. Xumus. 8 kimacc. YueOHuUK 1 00111e00pa30BaTeIbHOM YUpEKACHU I
Xumus. 8 kitace. DIESKTPOHHOE MPHUIIOKEHHE K YIeOHUKY aBTopa A.A.XKypuHa

A AXypun Xummsa. Terpanp-npaktukym. 8 kiacc. I[locobue s yuuTeneu
00pa30BaTeNIbHBIX OpraHu3aLuil

H.H.TI'apa. Xwumusa. Terpagp-tpeHaxep. 8 kmacc. [locoOme ans  yyammxcs
00pa30oBaTeNbHbIX OpraHU3aIuil

A.A. XKypun Xumus. [ToypouHoe Temarnueckoe rianupoBanue. 8 kiacc. [locobue mis
yuyaumxcs o0pa3oBaTelIbHbIX OpraHu3auil

A. A Kypun. Xumus. 9 kinacc. YaeOHHK U1t 0011e00pa3oBaTeIbHOM YUPEKICHUN
Xumus. 9 kitace. DIEKTPOHHOE NMPUIIOKEHUE K yueOHUKY aBTopa A.A. XKypuna

A AXypun Xumwms. Terpagp-npaktukyM. 9 kmacc. [locobue nns  yyamumxcs
00pa3oBaTeNbHbIX OpraHU3aIuil

H.H.I'apa. Xwumwus. Terpanp-tpenaxep. 9 «imacc. Ilocobue mna — yyammxcs
00pa30BaTeNIbHbIX OpraHu3aluil

O.JL.bo6bineBa, E.B.bupronuna, E.H.[ImutpueBa, H.A. TapakanoBa, Xumus. TeTpas-
sk3ameHarop. 9 knacc. [TocoOue ans yyammxcs o0pa3oBaTeNbHBIX OpraHU3aIHA
A.AXypun Xumus. [loypounoe TemMatuyeckoe miaaHupoBanue. 9 knacc. [locoOue ans

yuuTenei 00pa3oBaTeNbHBIX OpraHU3aluil
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