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|. Ilnanupyemble pe3yJbTaThl

JInuHOCTHBIE pPe3yabTAThI:

BOCIIUTaHUE POCCUNCKOM IpakJaHCKOM UJIEHTUYHOCTH: IaTPUOTU3MA, yBaxeHHUs K OTeuecTBy,
MPOLIOMY M HACTOSIIIEMY MHOTOHAIIMOHAJIBLHOTO Hapoa Poccuu; 0co3HaHue CBOEH 3THUYECKON
IIPUHAUIEKHOCTH, 3HAHUE UCTOPUM, A3BIKA, KYJIBTYPbl CBOETO HApO/1a, CBOErO Kpasi, OCHOB KYJIbTYpHOTO
Hacyenus HapoaoB Poccuu 1 yenoBeuecTBa; ycBOEHUE TYMaHUCTUYECKUX, JEMOKPAaTUYECKUX U
TPaIUIIMOHHBIX EHHOCTEH MHOTOHAIIMOHAILHOTO POCCUHCKOTO 00IIeCcTBa; BOCIIUTAHUE YyBCTBA
OTBETCTBEHHOCTH U AoJra nepen Poaunon;

(dbopmMHIpOBaHKE OTBETCTBEHHOTO OTHOLICHHS K YICHHIO, TOTOBHOCTH M CIIOCOOHOCTH
oOyJaromuxcs K CaMOPa3BUTHIO U CAMOOOPa30BaHHUIO HA OCHOBE MOTHBAIMH K 00YYCHHIO U TIO3HAHUIO,
OCO3HAHHOMY BbIOODPY U IOCTPOEHUIO AajbHENIIENH HHANBUAYAJIbHON TpaekTopun oOpa3oBaHus Ha 0aze
OPUEHTUPOBKH B MUpe npodeccuil u npoheCcCUOHATBHBIX MPEANOYTEHUN ¢ YIETOM YCTONUHUBBIX
MI03HABATEIbHBIX HHTEPECOB, a TAK)KE HA OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOTO OTHOILIEHUS K TPYAY,
Pa3BUTHS OTBITA YUACTUS B COL[MAJIBHO 3HAUUMOM TPYIIE;

(hopMHpOBaHHE LIETOCTHOIO MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, YUIUTHIBAIOILIETO COLUAIBHOE, KYJIbTYPHOE, S3bIKOBOE,
JyXOBHO€ MHOT000pa3ne COBPEMEHHOTO MHPa;

(hopMHpOBaHHE KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOILIEHUHU U COTPYIHUYECTBE CO
CBEPCTHHUKAMM, IETbMH CTapILIEro U MIIAJIIIEr0 BO3pacTa, B3pOCIbIMU B Ipoliecce 00pa3oBaTeNbHOM,
OOLIECTBEHHO MOJIE3HOH, yueOHO-HUCCIeI0BAaTENbCKON, TBOPUECKON U APYTUX BUJOB AEATEIHHOCTH;

(dhopmMupoBaHHE IICHHOCTH 3JI0POBOTO M 0€30MMacHOT0 00pa3a )KU3HU; YCBOCHUE TIPABIIT
MHIUBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MaCHOTO MOBEACHUSI B UpE3BbIUANHBIX CUTYAILIHSIX,
YTPOKAIOIINX KU3HU U 3JJ0POBBIO JIIO/IEH, MPAaBUJI TOBEJCHUS Ha TPAHCIIOPTE U Ha JIOpOrax;

(hopMHUpOBaHHE OCHOB SKOJIOTHUECKOI KYIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOT0 MBILIUICHHUS, PA3BUTHUE OIBITA SKOJIOTUYECKU OPUEHTUPOBAHHOU, pe(IeKCUBHO-
OLICHOYHOM U MPAKTUYECKOMN AESATEIIbHOCTU B dKU3HEHHBIX CUTYaLIHSIX.

MeTtanpeaMeTHbIe pe3yabTaThl:
Pecynamusnvie YYII.

® CaMOCTOSITENLHO OOHAPYXUBATh U (POpMyNIHpOBaTh YUeOHYIO MPoOIeMy, OIPEIeATh 1Ielb
y4eOHO e TeNbHOCTH;

® BLIABUI'aTb BCPCHHU PCIICHUA HpO6J’IeM]':>I, 0CO3HaBaTh KOHEYHBIN PpE3YIbTAT, BI>I6I/IpaTB nu3
IMPECATOXKCHHBIX W HCKAaTb CaMOCTOATCIBHO

®  COCTaBJIATH (MHAMBUAYAIHHO WJIM B TPYIIIE) IJIAH PEIICHUS MPOOJIEMBI;
e paboTas 1o MIaHy, CBEPSITh CBOM JICHCTBHS C LIEIBbIO U, IPH HEOOXOUMOCTH, HCTIPABJISTh
OIIMOKH CaMOCTOSTENLHO;
e B JMAJOre ¢ yYUTEJIeM COBEPIICHCTBOBATH CAMOCTOSITENILHO BHIPAOOTAHHBIE KPUTEPHUH OIICHKH.
Ilo3nasamenvuvie YYJI:
® AHAIM3HUPOBATh, CPABHUBATH, KJIACCU(DUIIMPOBATH U 000011aTh (GaKThI U SBJICHHS. BBISBIATH
MPUYMHBI U CIAEJACTBUS MPOCTHIX SIBJICHUM.
®  OCYIIECTBIISITh CPaBHEHUE, KJIACCU(DUKALINIO, CAMOCTOSITEILHO BHIOMpAsi OCHOBAHUS M KPUTEPUU
JUISl YKa3aHHBIX JJOTMUECKUX OTIEPALIMiA;
® CTPOMUTH JJOTUYECKOE PACCYKICHUE, BKIIOYAIOIIEE YCTAHOBICHUE TPUYMHHO-CIIECTBEHHBIX
CBS3€I.
CO3/aBaTh CXeMAaTUUYECKUE MOJIENIN C BBIJICTICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
COCTaBIISATh TE3UCHI, Pa3IMYHbIE BUABI INIAHOB (ITPOCTHIX, CIOKHBIX H T.I1.).
peoOpa3oBhIBaThH HH(GOPMAITUIO M3 OJTHOTO BHJIA B APYroi (TabIUIy B TEKCT H TIp.).
yYMETb OTPEJENATh BO3MOKHBIE UCTOYHUKHA HEOOXOIUMBIX CBEACHUMN, MPOU3BOAUTH MOUCK
nH(pOpMaLIUY, aHATTU3UPOBATh U OIEHUBATh €E€0CTOBEPHOCTD.
Kommynuxamusnwie YYJI:
e CropuT U OTCTaWBAET CBOIO MO3UIIMIO HE BPAXKAEOHBIM JIJIsl ONTIOHEHTOB 00pa3oM.
e OcymiecTBIsSET B3aUMHBIN KOHTPOJIb U OKA3bIBAECT B COTPYTHHUYECTBE HEOOXOTUMYIO




B3aMMOTIOMOIIb.

e OpraHu30BBIBACT U IUIAHUPYET y4eOHOE COTPYIHHYECTBO C YYHUTEIIEM M CBEPCTHHKAMU;
ompenenseT einu U (PYHKIIMH YYaCTHUKOB, CIIOCOOBIB3aMMOJICHCTBUS; IUTAHUPYET OOIIHEe
croco0bl PabOTHI.

e VYmeer paboTaTh B TpyIIE — yCTpauBaeT paboyre OTHOMIEHHS, Y3PPEKTUBHO
COTPYIHUYAET M CIOCOOCTBYET MPOIYKTUBHOMN KOOTIEPAIMU;UHTETPUPYETCS B TPYIIITY
CBEPCTHHKOB U CTPOUT MPOYKTUBHOE B3aHMMO/ICHCTBHE CO CBEPCTHUKAMH U B3POCIBIMH.

e VYuuTBIBaET pa3Hble MHEHUS H HHTEPECHI, 000CHOBHIBAET COOCTBEHHYIO MTO3UITHIO.

IIpeameTHbIe pe3yabTaThl

K kon1y o0yuenus B 8 kijiacce mpeaMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPAXKaTh
c(OpPMUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUMN:

e  pacKpbIBaTh CMbICJI OCHOBHBIX XUMHUUYECKUX MTOHATHIL: aTOM, MOJIEKYJIa, XAMUYECKUM 3JIEMEHT,
IIPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, CMECH (OJIHOPOAHAS U HEOJHOPO/IHAS ), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAsl U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOI0 JIEMEHTA B COEIMHEHUH, MOJIAPHBINA 00BEM, OKCHI, KUCIIOTA,
OCHOBAaHUE, COJIb, AEKTPOOTPHULIATEIBHOCTD, CTETIEHb OKUCIIEHUS, XUMUYECKas peaKIus,
KJIacCU(UKAIUs PeaKIHil: peakluy COeTMHEHUS, pEaKI[U Pa3sIoKeHUs, PEaKIU 3aMeleHus,
peakuu oOMeHa, 3K30- U SHIOTEPMUYECKUE PEAKIUH, TEIJIOBON APPEKT peakimu, 1Ipo aToMa,
AIIEKTPOHHBIN CJIOM aToMa, aToMHasi opOuTalb, painyc aToMa, XUMUY€eCKast CBsI3b, MOJISIpHAs U
HEMNoJIIpHasi KOBAJIEHTHAs CBS3b, HOHHAS CBA3b, MOH, KATHOH, aHUOH, PacTBOpP, MaccoBas A0JIs
BelecTBa (MPOIeHTHAs KOHIIEHTPAIHs) B PaCTBOPE;

e  WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI U MPUMEHSTH 3TH MOHATHUS MPU
OTHMCAHUU BEUIECTB U UX MPEBPAILlCHUI;

e HCIMOJb30BaTh XUMUYECKYIO CUMBOJIMKY Il COCTaBJIeHUs (POPMYJT BEUIECTB M YpaBHEHUI
XUMHUUYECKUX PEAKIINH;

e  OIpeAeNsATh BAJIEGHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENICHb OKUCICHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, PUHAITICKHOCTh BEIIECTB K OMPENeIEHHOMY Kiaccy
coemHeHu o GopMynam, BUJ XUMUYECKON CBSA3U (KOBAJIEHTHAS! U HOHHAs) B HEOPraHMYECKHUX
COCJIMHEHUSX;

e packpsiBath cMbici [lepuoanueckoro 3akona J[. M. MenaeneeBa: JeMOHCTpUPOBATh MIOHUMaHHE
MEePUOTUIECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX AJIEMEHTOB OT UX MOJIOKEHUS B
[lepuoauueckoii cucteme, 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4EeHHsI, 3aKOHa ABOraJipo;

e OIKCHIBATh U XapaKTepu3oBaTh TaOIUuHy0 Gopmy [leproauueckoi CuCTEMbI XUMHUUYECKUX
AJIEMEHTOB: Pa3IUyaTh MOHATHUS «TJIaBHAs nmoArpynna (A-rpymnma)» u «nodounas noarpynna (b-
TPYIINa)», Majible U O0JIbIINE IEPUOIbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B TabJuIIe
«[lepuonuueckas cucremMa xuMuueckux siemMeHToB JI. . MeneneeBa» ¢ YuCIOBBIMU
XapaKTepUCTUKaMH CTPOCHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsif spa, oluiee
YHCIIO DJIEKTPOHOB M pacrpeieNieHUue UX MO IEKTPOHHBIM CII0SIM);

e KJIaccU(UUIMPOBATH XUMHUYECKHE FIEMEHTHI, HEOPTaHMYECKHE BEUIECTBA, XUMHUYECKHUE PEaKIIUU
(1o YmMCIy U COCTaBy y4acTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEIULIOBOMY 3P EKTY);

e  XapaKTepu30BaTh (ONMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEILECTB pa3IMYHbIX KIAcCOB,
MOATBEPK1asi ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX
peaKuuii;

e IIPOTHO3MPOBATH CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BO3MOKHOCTH
IIPOTEKAHUS XMMUYECKUX NPEBPAILECHUN B PA3JIMUHBIX YCIOBHIX;

e BBIUUCIIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MACChI BEIIECTB, MACCOBYIO 100
XMMUYECKOTO 3JIEMEHTa 10 (GOopMyJie COeAUHEHHs], MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINH;

e IPUMEHATH OCHOBHBIE ONIEPALIMU MBICIUTEIBHOM IEATEIBHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
00o0111eHre, CUCTEMAaTH3aIMIO, KIIacCU(UKAIUIO, BHISIBJICHUE IPUUYUHHO-CIIEICTBEHHBIX CBS3€H —



JUIL U3YYCHUA CBOMWCTB BCIICCTB U XUMHUYCCKUX peaKHHﬁ, CCTCCTBCHHO-HAYYHBIC MCTO/IbL
MO3HAHUA — HAOJIOACHUE, U3MEPEHUE, MOICTTUPOBAHNE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIN ),

e  CJIEIOBATh MPaBUJIAM MOJIH30BAHUS XUMUUECKOH MOCYI0# U 1ab0paTopHBIM 000PYIOBaHUEM, A
TAKXXC IIpaBujIaM O6paIJ_[eHI/I$I C BCIICCTBAMH B COOTBCTCTBHUU C MHCTPYKIHAMU 1O BBLIIIOJIHCHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJYYEHUIO U COOMPAHUIO Tra3000pa3HBIX BEIECTB
(BOIOpO/1a U KHCIIOPO/IA), IPUTOTOBIICHUIO PACTBOPOB C OINPEACIEHHON MAacCOBOM 101
paCTBOpéHHOFO BCIICCTBA, INIAHUPOBATH U IPOBOJAUTHE XUMHUYCCKUC SKCIICPUMCHTHI 110
pacrno3HaBaHUIO PaCTBOPOB II€JI0YEH U KUCIIOT C TOMOUIbIO0 HHAUKATOPOB (JIAKMYC,
beHondrasenH, METUIOPAHXK U APYTHE).

1. Copep:kaHue y4eOHOIr0 npeamera
Pa3zoen 1.
1. Beenenue

XUMUS U Hay4HO-TeXHUYeCKHil mporpecc. Mcropruieckue sTanbl BOSHUKHOBEHUS U Pa3BUTHS XUMUU.
OcHoBHbIE IOHATHA U Teopuu xumun. JlaboparopHoe o6opynoBanue u npuémsl padoTsl ¢ HUM. [IpaBuna
TEXHUKH 0€3011acHOCTU IpH paboTe B KaOWHETe XUMUHU.

Jemonctparmu. TaOmuisl, caaiiapl, TOKa3bIBAOIINE UCTOPUUECKUAN MTyTh Pa3BUTHSI, TOCTIKCHHS XUMUH
Y WX 3Ha4YeHue; JabopaTopHOe 000pyI0BaHHE.

[Tpaktruueckas padota Nel. JlabopaTopHOoe 000pynOBaHKE U MPHUEMBI PaOOTHI C HUM.
2. XuUMHYecKHUe 3JIeMeHThI M BellleCTBA B CBeTe ATOMHO-MOJIEKYJIAPHOTO YUeHHUsI

IlonsaTue «BCIIECTBO» B (1)I/ISI/IK6 n xumun. Ou3ndeckre u XUMHYECKUe SIBICHU. V3MeHsroneecs
BCIICCTBO KaK NMPEAMET U3YUCHUA XHUMUU. ®da3oBEIC NEpEXOJbl. Omnmcanue BCHIICCTB.

XuMHdecKre 3JIEMEHTRI: NX 3HAKU U CBCIACHUSA U3 UCTOPHUU OTKPBITHA. Cocrasn BCHICCTB. 3aKoH
IIOCTOSAHCTBA COCTaBa, XUMHNYCCKUC (bOpMYJ'IBI. (DOpMBI CYHI€CTBOBAHUA XUMHUYCCKUX IJICMCHTOB.
BemectBa ITPOCTBIC U CIIOKHBIC.

HpOCTBIe BCIIECTBA. METAJIJIbI 1 HEMECTAJIJIBI. 061_1_[215{ XapaKTCpUCTUKa METAJUIOB U HEMCTAJLJIOB.
HGKOTOpHC CBCICHHUA O MCTalJIaX U HCEMCTAJlJIax, O6YCJ'IOBJ'II/IBaIOH_[I/IX SanHSHéHHOCTB OKPY)KaIOIHeﬁ
CpCAabl. Onucanue HCKOTOPBIX Haunboee paCHpOCTpaHéHHLIX IIPOCTBIX BCHICCTB.

ATOMHO-MOJ'IGKy.]'IHpHOC YUCHHUC B XUMUU. OTHOCHUTENILHBIC AaTOMHBIC U MOJICKYJIAPHBIC MACCBhI. Cucrema
XHUMHNYCCKHX JJICMCHTOB I[.I/I.MCH,I[GJIGGBB.. Onpez[eneHI/Ie nepuoaa 1 rpyiibl. XapaKTepI/ICTI/IKa
IIOJIOKCHUA XUMHNYCCKHX 3JICMCHTOB B nepnonnquKoﬁ cucteMe. BaneHTHOCTb.

KoaunuectBo BCIICCTBA. Onpez[eneHI/Ie BaJICHTHOCTH ITO ITOJIOKCHHUIO 3JICMCHTA B HepI/IOJ_'[I/I‘leCKOI\/’I
cucrtemMe. MoJjib — eIMHUIIA KOJIMYECTBA BEILIECTRA. MOJ'ISIpHaﬂ Macca.

HemoHcTpanmu. 1. @uznyeckue U XMMUYECKUeE sABIeHUs. 2. MI3MepeHne mI0THOCTH KUAKOCTH
apeometpoM. 3. IlnaBnenue cepsl. 4. Onpenenenne TEMIONPOBOIHOCTH U 3JIEKTPOIIPOBOHOCTH BEIIECTB.
5. Oneithl ¢ kosuteknuen «llkana TBEpaoctu». 6. Moaenu atToMoB ¥ MosieKyi. 7. KoJekius MeTauioB u
HemeTasioB. 8. [lomydyeHue yriaekucnoro raza pa3HeIMu criocobamu. 9. Dnekrposus Boabl. 10. Bo3ronka
fona. Kunssuenne Bojbsl. Hakanuanue kBapia. Harpesanue nadranuna. 11. Onbitel o quddysuu. 12.
Komnekmus mpocTsIX BelecTs, 00pazoBaHHbIX nemMenTamu [ — 111 mepuonos. 13. Habop komorpamm:
«O0pa31sl penieHus pacu€THbIX 3aaa4y». 14. Kommekius BemecT KoaudecTBoM 1 Mok, 15.
Junamuueckoe rnocodue: «KonuyecTBeHHbIE OTHOIICHUS B XUMHUI.



JIaGopatopHbie ombITHL. 1. PaccMoTpeHune BemecTB ¢ pa3inyHbIMHA (PU3NIECKUMHU CBOWCTBAMH (Melb,
JKeJe30, IIUHK, cepa, BoJa, XJIOpU HaTpus U ap.). 2. McnplTaHue TBEPAOCTH BELIECTB € IOMOIIbIO
o0pa3uoB komtekuuu «kana TBEpaoctu». 3. Ilpumeps! puzndeckux sBICHUA: crudaHue CTEKISTHHON
TpyOKH, KUTISTYCHUE BOIBI, IJ1aBsieHHe napaduna. 4. [IpuMepsl XMMUUECKUX SBJICHUN: TOpEHUE
JPEBECHHBI, B3aUMOJICHCTBUE MpaMopa C COJISTHON KUcioToil. 5. M3yueHne o0pa3LioB METAIIIOB U
HEMETAJIIOB (CepBbl, JKeJe3a, alfOMUHUS, TpaduTa, MeIu | 1p.). 6. FI3ydeHue cBOWCTB BEUIECTB:
HarpeBaHue BO/Ibl, HarpeBanue okcuaa kpemuus (IV).

Pacuérnbie 3amaun. 1. Beraucienne 0OTHOCUTENBHON MOJICKYJISIPHOM MacChl BEIIECTB, MACCOBOM JIOJIU
3JIEMEHTOB TI0O XUMUYECKUM (popMyiiaM. Brruncienue MoisipHO# Macchl BemmecTBa. 2. OnpeaeneHue
MAacChl BEIIECTBA [0 U3BECTHOMY €0 KOJMYECTBY M Ha00OPOT.

3. XuMHYecKkHne peakuun

CyIIHOCTh XUMUYECKHUX SIBJIEHUI B CBETE aTOMHO-MOJIEKYJIIPHOTO yueHus. [Ipu3Haku nmpoTexkanus
XUMHMUYECKUX peakuuid. [IpyunHel 1 HanpaBiIeHUs MPOTeKaHUs XuMudeckux peakiuil. [lonstue 06
SHTPONUM U BHYTpEHHEH 3Hepruu Beuiectsa. OOpaTtuMocTh XuMudeckux peakuuii. [Ipespamienne
SHEPIUH NPU XMMUYECKUX PEAKIUAX, YCIOBHUS NIPOTEKAHUS XUMUYECKUX PEAKLIUM, K30~ U
SHIOTEPMHUUYECKHE PEAKIMU. 3aKOHBI COXPAHEHUS MAaCChl U DHEPIUH, X B3aUMOCBS3b B 3aKOHE
coxpaHeHus Marepun. CocTaBlieHNE YPaBHEHUM XUMHYECKUX peakinii. Pacu€Tsl o ypaBHEHUsIM
XUMHUYECKUX peakluid. TUIbl XUMUYECKUX PEaKUii: pa3iokKeHHsI, COeTMHEHUS, 3aMeIIeHNs, OOMeHa.
O0600611eH1e 3HaHUH 0 XUMHYECKUX PEaKLUsX.

Hemonctparmu. 1. [Ipumepsl XUMHUYECKHX peaklUii pa3HbIX BUIOB: pa3joKEeHUE MajlaXxuTa, Ouxpomara
aMMOHHUSI, B3aUMOICCTBUE COJITHON KUCIIOTHI ¢ KapOOHATOM HATPpUs U Jp. 2. ONBITHI, WILTIOCTPUPYIOIIHE
3aKOH COXPaHEHUsI MacChl BEIIECTBA: TOPEHUE CBEYM HA BECAX C MOIVIOLIEHUEM MTPOTYKTOB TOPEHHUS,
OKHCJICHHE METAIIJIOB B 3aKPBITHIX COCYJaX CO B3BEUIMBAHHUEM, OOMEHHBIE peakluy B pubopax s
WJUTFOCTPALIMM 3aKOHA. 3. ONbIThI, WITIOCTPUPYIOLINE NIPEBPAICHUS PA3IMYHBIX BUJO0B S3HEPTUH IPYT B
npyra. Habop moneneii atomoB.

Jlaboparopuble onbIThl. 1. [Ipu3Haku npoTekaHuss XUMHUYECKUX pPeaKlUii: HarpeBaHue MeIHON
MIPOBOJIOKH; B3aUMOJICHCTBUE PACTBOPOB €IKOI0 HATPa U XJIOpUA MEJIU; B3aUMOJCHCTBHE PACTBOPOB
YKCYCHOM KHCJIOTHI M THAPOKapOOHaTa HaTPUs; B3aUMO/JICICTBHE PACTBOPOB XJIOPHOTO JKeJie3a U KpacHOU
KpPOBSIHOM COJIM; pacTUpPaHUE B CTYIKE MOPOIIKOB XJIOpUAa aMMOHUS U raméHoil usBectu. 2. Tursl
XMMHUYECKUX PEaKLUii: pa3joKeHUue MallaX1Ta; B3auMOJecTBHE xele3a ¢ pacTBopoM xiopuaa meau (11),
B3aMMO/ICHCTBUE PACTBOPOB €IKOT'0 HATpa U XJIOPHOTO XKele3a.

Pacuérnrle 3agaun. Beruncnenue no XMMH4YECKUM YPaBHEHUSM Macc, KOJIMYECTB BEILECTB: a)
BCTYMMBIIMX B PEAKIHIO; 0) 00pa30BaBIINUXCS B PE3YJIbTaTe PEAKIIUH.

4, Meroabl XUMHUH
[TonsiTHEe 0 METO/IE KaK CPECTBE HAYYHOTO MO3HAHUS IEHCTBUTEIBHOCTH. METO/Ibl, CBS3aHHBIE C

HETIOCPCACTBCHHBIM U3YUYCHUEM BCILICCTB: Ha6J'IIO,Z[eHI/Ie, OIMMCAaHUC, CPABHCHHC, XUMHUYECKHMN
OKCIICPUMCHT. [TousTHe 00 HHJWKATOpax. XUMUYECKUI A3BIK, €T'0 BaKHEHIIIHE (1)YHKI_II/II/I B XHMMHYECKOH

HayKe.
JIaGopatopHbie onbIT. VI3MeHeHHe OKpAaCKU MHIUKATOPOB B Pa3IMUHBIX Cpelax.

5. BewiecTBa B OKpYyskalouieil Hac Npupojae U TeXHUKe

BemiectBa B mpupo/ie: OCHOBHBIE CBEJICHHS O BEIIECTBEHHOM cOCTaBe reocdep u kocmoca. [lonstue o

TCXHOC(bepe. YucTele BeliecTBa U CMECH. CrerneHb YUCTOTHI U BUBI 3arpsAA3HCHU A BCIICCTB. IlonsTue o
TOMOI'CHHBIX U I'CTCPOTCHHBIX CMCECAX. Paznenenue cmeceit. Ounctka BCIICCTB: (I)I/IJ'IBTpOBaHI/IG,



TMCTUIUISAINS, KPUCTATU3AIM, SKCTparupoBanue, xpomarorpagusi, Bosronka. Mnentuduxanus
BEILECTB C IIOMOIIBIO OIIPEAEICHUS TEMIIEPATyp IUIABICHUS U KUIICHUS.

Bemecra B Texnuke. [lomydyenne BemecTB ¢ 3aJaHHBIMUA CBOMCTBAMH — OCHOBHAs IIpo0IeMa XUMUH.
IToHATHE O BemecTBax Kak O ChIpbe, MaTepUalax u NpoLyKIUHU. BelecTsa opraHnyeckue u
Heopranuueckue. [lepBoHayaabHble CBEACHNS O XMMUYECKOM TeXHOIO0ruu. IlnanerapHeiil xapakrep
BJIMSIHUS TEXHUKHM Ha OKPYKaroulyro cpeny. IIpuponooxpannrenpsHOe 3HaU€HNE OYUCTHBIX COOPYKEHUHN U
9KOJIOTUYECKH YUCTBIX TEXHOJOTHH.

[TonsiTne 0 pacTBOpax Kak TOMOT€HHBIX (PH3UKO-XUMHUYECKHX CHUCTEMax. 3HAYCHHE PACTBOPOB LIS KHU3HH
YeJI0BEKA, CEIbCKOX035HCTBEHHOI'O U IIPOMBIIIJIEHHOTO IIPOU3BO/ICTBA. PACTBOPUMOCTH BEILIECTB.
Bnusinue TexHocgepbl Ha MPUPOIHBIE IPECHBIE U MOPCKUE BOJIbl. PAKTOPHI, BIUSIOLINE HA
PacTBOPUMOCTb TBEPABIX BELIECTB U ra3oB. lI3MeHeHre pacTBOPUMOCTH KHCIIOPO/ia B CBS3H C
3arpsizHeHueM BoJ. Koadduuuent pacrsopumoct. CriocoObl BbIpaKeHHs] KOHIIEHTPAIIMU PaCTBOPOB:
MaccoBas 10JIs1, MOJISIpHAasl KOHLIEHTPALHs.

Hemonctparmu. 1. Paznenenue cMmecel pa3auyHbIMU METOJIAMU: METOJOM OTCTAaUBAHUS; C TIOMOIIIBIO
JeUTENbHOW BOPOHKHU; METOJIOM KOJIOHOYHOM XpoMmaTtorpaduu. 2. Kojuiekuus pa3Iu4HbIX COPTOB
He(TH, KaMeHHOro yris. 3. KoyieKkus npupoJHbIX U CHHTETHUYECKUX OPraHUYECKUX BEUIECTB. 4.
PacTBOopenue BemecTB ¢ pa3uuHbIM KO3()(OUIIMEHTOM PaCTBOPUMOCTH. 5. Y CIOBUS U3MEHEHUS
PacTBOPUMOCTH TBEPABIX U Ta3000pa3HbIX BeulecTs. 6. TermnoBbie 3pPeKTsl MpH pacTBOPEHUH:
pacTBOpEHUE CEPHOM KUCIIOTHI, HUTpaTa aMMOHHSI.

JlabopaTtopHbie onmbITh. 1. O3HaKOMIIEHHE ¢ 00pa3aMu MPOCTHIX U CIOKHBIX BEIIECTB, MUHEPATIOB U
TOPHBIX MOpoI. 2. Pa3aenenue cMecu cephl M JKeme3a, pa3iesieHiue cMecH HehTH U BOJBI. 3.
UccnenoBanue GpU3NIECKUX U XUMUUYECKUX CBOMCTB MPUPOIHBIX BEMIECTB (M3BECTHIKOB). 4. 3yuenue
BIIUSIHUS TIpUMeEcel B BEIIECTBE Ha ero pu3nveckre U XMMHUYeCKHUe CBOMCTBA (B3auMO/IeHiCTBUE
71a00paTOPHOTO U TEXHUYECKOTO KapOOoHaTa KaJIBIHS C COJITHON KUCTOTOMH). 5. O0yrinuBanue
OpraHWYEeCcKUX BemiecTB. 6. CpaBHEHUE IPOO BOIBI: BOJOTIPOBOTHOM, U3 TOPOJCKOTO OTKPHITOTO
BOJI0EMa. 3HAKOMCTBO ¢ 00pa3laMu NPOAYKIIUN XUMUUYECKUX U CMEXHBIX C HUM MPOU3BOJCTB.

[IpakTueckue paboThl. 2. O4ynCcTKa BEIIECTB METOJaMH (HIIBTPOBAHMUS, KPUCTAILT3AUH, IEPETOHKHY,
BO3TOHKH, XpoMaTorpaduu, sSKkcTparupoBanus. 3. PactBopumocTs BemiecTs. 4. [Ipurorosnenue
PacTBOPOB 3aJJaHHON KOHIICHTPAIUH.

Pacuérnble 3agaun. 1. [loctpoenue rpaukoB pacTBOPUMOCTH BEIIECTB MPU Pa3IU4HOM Temiieparype. 2.
Hcnonb3oBanue rpaukoB pacTBOPUMOCTH 7Sl pacu€ToB KOA(PGUIIUEHTOB PACTBOPUMOCTH BEIIECTB. 3.
Brruncnenue KOHIIEHTpAIK pacTBOPOB (MACCOBOM J0JIH, MOJIAPHOW KOHIIEHTPAIUH) 110 Macce
pacTBOpEHHOTO BellecTBa M 00bEMY UM Macce pacTBopuTens. 4. Beruncnenue Maccel, 00bema,
KOJIMYECTBA PACTBOPEHHOTO BEIIECTBA U PACTBOPUTEIS MO ONPeAeIEHHOM KOHIIEHTPALUU PacTBOPA.

6. [lonsiTue o razax. Bo3nyx. Kuciopon. 'openue
[Tonsarue o razax. 3akoH ABoraapo. Bo3ayx — cmech razoB. OTHOCHUTENbHAS IJIOTHOCTD Ta30B.

Kucnopon — xuMudeckuil 3€MEHT 1 IpocToe BeniecTBo. Mctopus oTkpeiTus kuciaopoa. Cxema onbITOB
J.IIpuctin n A.JI.JIaBya3be.

A.]'IJ'IOTpOl'II/IH. O30H. 3HaUueHNE 030HOBOT'O CIIOS 3EMIIH. HpO6HCMa HapylmieHud €ro HEJIOCTHOCTH.
IloBrimieHNE COACPIKAHUA O30HA B IPU3CMHOM CJIOC aTMOC(I)epLI.

HOJ'IyIIeHI/IC KHCJIOpOAa B IPOMBINIJICHHOCTH U na6opaTop1/H/I. XUMHYECKHE CBOMCTBA KHuciiopozaa.
Hpoueccm ropeHus U MCJICHHOT'O OKHUCJICHUS. HpI/IMeHeHI/Ie KucJjiopoaa.



Atmocdepa — Bo3aymHas o6onouka 3emid. TenaeHnu n3MeHeHHs cocTaBa Bo3ayxa B X XB. OCHOBHbBIE
MCTOYHMKH 3arpsi3HeHust armocdepsl. TpaHcnopTHbIM nepenoc 3arps3HeHuil. KpyroBopot kucioposaa B
npupoae. O BCeMUpHOM 3aKoHE 00 atMocdepe.

Hemonctparuu. 1. [Tomyuenue kucnopona. 2. Cxxkuranue B arMochepe KHCIopoia, Cephbl, YIiisl, KpaCHOTO
docdopa, Hatpus, xkenesa. 3. [loxydenue o3ona. 4. B3aumoieiicTBie 030Ha ¢ pacCTBOpaMH HHIIUTO U
noauaa Kanus. 5. OnbIThl, TOATBEPKIAIONTUE COCTAB BO3IyXa. 6. OMBITHI 10 BOCIIJIAMEHEHHUIO U
TOPEHHUIO.

[Ipaktudeckas padora. 5. [lomydeHune KUCIOpPOIa U U3yUEHUE €TO CBOICTB.

Pacuérnble 3agaun. 1. OnpeneneHne OTHOCUTENBbHOM MIJIOTHOCTH Ia30B MO 3HAYEHUSIM UX MOJIEKYJISPHBIX
Macc. 2. OnpezneneHne OTHOCUTENIBHBIX MOJIEKYIISIPHBIX MacC Ia3000pa3HbIX BEILECTB 110 3HAYEHUIO UX
OTHOCHUTEIILHOM TUIOTHOCTH.

Tema TBOpueckoit paboThl. MicTouHnKH 3arpsi3HeHus: aTMOc(hepsl U CIOCOObI €T0 IPEOA0ICHHUSL.
7. OcCHOBHBIE KJIACCHI HEOPTaHUYECKUX COeIMHEHUI

Oxkcunpl — cocTaB, HOMEHKIIAaTypa, Kiaccudukarus. [loHsTHE O THAPOKCHIAX — KHCIIOTAaX U OCHOBAHHUSX.
HazBanus u coctaB ocHoBanui. [ mapoxcorpymnma. Kiaccudukanus Kucior, UxX cocTaB, Ha3BaHUA.
CocraB, Ha3BaHUs COJIEH, MPaBHJIa COCTaBICHUS (HOPMYIT COJIEH.

XUMHUYECKHE CBOMCTBA OKCUIOB. BiusHre cocTaBa KUCIOT HAa XapakTep UX CBOMCTB (HA mpuMepax
COJISTHOM U cepHOM KucioT). O0mue XuMruYecKrue CBOMCTBa KUCIOT. PactBopumocTs kuciaot. KucnotHsie
noxau. OU3nUecKre CBOMCTBA M CIIOCOOBI MOTyYEHUS IIenoueid. XUMHUYECKUe CBOMCTBA COJICH
(B3aMMO/ICHCTBHE PaCTBOPOB COJIEH C pacTBOpaMH IIEJIOUEH 1 MeTaJllIaMu). [ eHeTnyeckas CBsI3b KJIIacCOB
HEOPraHUYeCKUX coeuHeHU. AMpoTepHOCTh. OKCUIBI U TUIPOKCHIBL, 00Ianatone aMmpoTepHbIMU
cBorictBamu. Kimaccudukanms HeopraHU4ecKux BemecTB. [leproandeckoe n3MEHEHHE CBOMCTB
XUMHYECKUX JIEMEHTOB U UX COEAMHEHUH (Ha MpUMepe OKCHIOB, THIPOKCUIIOB U BOAOPOIHBIX
COCTMHCHUH).

JlemoncTparmu. 1. OOpa3iel coeIMHEHUH — MPECTaBUTEIEH KUCIIOT, COJICH, HEpaCTBOPHUMBIX
OCHOBAHUH, MIET04eH, OKCHIOB. 2. OIBITHI, WJUTFOCTPUPYIOIIUE CYIIECTBOBAaHUE TeHETUUECKON CBSI3U
MEXIy coequHeHusMH Gocdopa, yriiepoaa, HaTpus, Kaublus. 3. B3aumoielicTBre KanbIus U HATPHS C
BOJIoM. 4. JleiicTBUEe MHANKATOPOB. 5. ONBIThI, WILTIOCTPUPYIOIINE XUMUYECKUE CBOMCTBA OTJEIbHBIX
KJIACCOB HEOPraHMYECKUX CoeAMHEHUHN. 6. OOpa3Ibl MPOCTHIX BEIIECTB U UX COSAUHEHUH (OKCUIOB U
TUAPOKCHJIOB), 0Opa30BaHHBIX 3JIEMEHTAMH OJHOTO IEPHUOA.

JIaboparopHsie onbIThl. 1. PaccmoTpenue oOpasios okcunos (yraepoaa (IV), Bogopona, pocdopa, menu,
KaJbIus, jkene3a, kpemuusi). 2. Habmoienue pacTBOPUMOCTH OKCUIOB alIOMUHUS, HATPUS, KAJIbIIHS,
Menu B Bojie. 3. OmnpezenieHne cpeibl MOJTYyYeHHBIX PACTBOPOB € MTOMOILBbIO UHANKATOPA. 4.
PaccmoTpenune 00pasIoB coseli u onpeielIeHne UX pacTBOPUMOCTHU. 5. B3aumoaeiicTBiue okcuaoB
KanpIus U Gpocdopa ¢ BOJOH, ompeielieHne XxapakTepa 00pa30BaBIIErocs THAPOKCHIA C TIOMOIIIBIO
uHankaTopa. 6. Bzaumopeiicreue okcunoB meau (1) u nuHKa ¢ pacTBOPOM CEPHOM KUCIOTHI. 7.
[Tony4yeHue yriekuciaoro ra3a u B3auMOJIEUCTBHE €T0 C U3BECTKOBOM BOJI0M. 8. ccnenoBanue cBOMCTB
COJISTHOM U CEPHOM KUCJIOT C MCTOIb30BaHUEM WHAMKATOPOB. 9. B3aumoieiicTBue MeTamwioB (Maruus,
[MHKA, Kelle3a, Men) ¢ pacTBopaMu kucioT. 10. U3MeHeHne okpackyl HHAWKATOPOB B PacTBOPAX
mienoueit. 11. BzaumoaelictBue pacTBOpOB KUCIOT co mienoyamu. 12. B3aumoielicTBre pacTBOPOB
KHCIIOT C HEPAaCTBOPUMBIMU OCHOBaHUsIMU. 13. [TonydyeHre HepacTBOPUMBIX OCHOBAHUN U UCCIEI0BAHHE
MX CBOMCTB (Ha mpUMepe TUAPOKCH/IA LIUHKA).

HpaKTI/IquKaH pa60Ta. 6. HccnegoBanue CBOMCTB OKCHIO0B, KUCJIOT, OCHOBaHHMH.



Pazoen 2. Bewecmea u xumuueckue peakyuu 6 ceeme 21eKMPOHHOU Meopull.
8. CTpoenne atoma

Crpoenue atoma. CTpoeHHE IIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB: s-, P-, d-, f-anexTponsl. Mecto
3JIEMEHTA B MIEPUOIUUYECKON CUCTEME M AIEKTPOHHAs CTPYKTypa aToMOB. PanmoaktuBHoCTh. [loHsITHE O
MPEeBpAIEHIN XUMUYECKUX JIEMEHTOB.

Hemonctpanuu. 1. Cxemsl onbiToB ToMcoHa, pesepdopra, Musunkena. 2. CxemMbl OIBITOB,
MOATBEPKIAIOLIUX CBOMCTBA 3JIEKTPOHA KaK YaCTHILIbI M KaK BOJIHBL. 3. MoieTI aTOMOB pa3jIn4HbIX
JJIEMEHTOB.

9. [lepuoanueckuii 3aK0H U Nepuoanyeckas cucrema 3jaeMeHToB J[.M1.MenaeneeBa

CBoiicTBa XUMHYECKUX JIEMEHTOB U WX u3MeHeHnus. Kimaccupukanmss XaMHUUeCKIX 3JI€MEHTOB.
OTKpBITHE IEPHOINYECKOTO 3aKoHA. CTPOEHHE aTOMOB AJIEMEHTOB MAJIBIX U OOJIBIINX TTEPUOIOB,
TJIABHBIX U TOOOYHBIX TOATPyIT. POPMYIMPOBKA MEPUOTUIECKOTO 3aKOHA B COBPEMEHHOM TPAKTOBKE.
[Tepuoanueckasi cucteMa B CBeTe€ CTpoeHUs aToMa. OU3HUECKUI CMBICIT HOMEpA MeprUoa U TPYIIIHI.
CemeiicTBa 251IeMEHTOB (Ha IpUMepax MIeIOUHbIX METAJIOB, TAJIOTEHOB, HHEPTHBIX I'a30B).
XapakTepucTUKa XUMUUYECKUX CBOMCTB 3JIEMEHTOB TJIABHBIX TOATPYII U MIEPHUOIUYHOCTh UX U3MEHEHUS
B CBETE JIEKTPOHHOTO CTPOCHHUSI aTOMa. DJIEMEHTHI, COSMHEHUST KOTOPHIX MPOSBIISIOT aM(pOTEPHBIE
cBoiicTBa. OTHOCUTEBHAS DIIEKTPOOTPHUIIATEILHOCTE AIeMeHTOB. OO0Ias XapaKTepuCcTUKa JIEMEHTa Ha
OCHOBE €ro MO0JIOKEeHHS B nepuoandeckoit cucreme J[.M.Menneneesa. 3HaueHrEe NEPUOANIECKOTO 3aKOHA
JUTSI pa3BUTHUSI HAYKH U TEXHUKHU.

Ponp nepuoudeckoro 3akoHa B CO3JaHUU HAyYHOM KapTUHBI MUpA.

Hemonctparmu. 1. Habop cmaiinos, kogorpamm, Tadmaui «Ileproaudeckuii 3aKk0H U CTPOCHUE aTOMay. 2.
JlemoHcTparwms 00pa3oB MIEIOYHBIX METAIOB U TAJIOTeHOB. 3. B3anmoielicTBre MIEIOYHBIX METAIOB U
raJIOT€HOB C IPOCTHIMU H CIIOKHBIMH BEIIECTBAMHU.

JlaGopaTtopHsbie onbIThl. 1. MccnenoBanue cBOMCTB aMGOTEPHBIX THIPOKCHIOB H IIEI0UYEH.
10. CtpoeHue BelecTBa

BanenTHOE cOCTOSIHHE aTOMOB B CBETE TEOPHHU DJICKTPOHHOT'O CTPOCHUA. BanenTtHrnIie SJICKTPOHBI.
Xumudeckas cBsi3b aToMOB. KoBajieHTHas CBSI3b M MEXaHU3M €€ O6p830B8.HI/IH. HCHOHHpHaﬂ H IOJIsIpHaA
KOBaJIecHTHasA cBI3b. CBOMCTBA KOBAJICHTHOM CBS3M. 9J'IeKTpOHHI>IC U CTPYKTYPHBIC q)OpMy.]'IBI BCIICCTB.
HMonHas cBsA3b U MEXaHU3M €€ 06pa3013aH1/1;1. CsoiicTBa HOHOB. CTEeICeHb OKHUCICHHS.

Hpnpona XUMHYECKOH CBSI3U U €€ THIBI. OTHOCUTENHLHOCTh THIIOJIOTHH XMMHYECKOH CBsA3n. Bimsanue
THIIA XUMUYECKOH CBSI3H Ha CBOMCTBA XMMHYECKOTO COCIMHCHMUI.

KpI/ICTaJ'IJ'II/ILIeCKOC CTPOCHHUC BCIICCTB. KpI/ICTaJ'IJ'II/I‘leCKI/Ie pCH_IéTKI/IZ AaTOMHasd, NOHHAasd, MOJICKYJIIpHasd — U
HX XapaKTCPUCTHUKU.

ypOBHI/I XHMHUYECKOH OpraHu3anuvu BCUICCTB. 3aBUCHMOCTbH CBOICTB BCIICCTB OT UX CTPOCHUS.

JemoHcTpanmu. 1. B3aumoneiicteue HaTpus ¢ xjiopoM. 2. Moaenu KpucTallIM4eCKUX PelIETOK BELECTB
C MOHHBIM, aTOMHBIM M MOJIEKYJISIPHBIM CTpO€HHEM. 3. Bocco3aanne 1enocTHON CTPYKTYpBI XJI0 pyuia
HaTpus MyTEM HaJIOKEHUS Habopa kogokapt. 4. Bo3ronka iona. 5. Vicnapenue TBEPOro yrieKUcIoro
rasa.



Tema TBOpueckoit paboTbl. PaccMoTpenue u ananu3 B3auMooOyCIOBICHHOCTH COCTaBa, CTPOCHUS,
CBOMCTB BEILIECTBA U €r0 MPAKTHYECKOT0 3HAUeHUs (Ha JIFOOOM IpuMepe).

11. Xumuveckne peakiiuv B CBeTe 3JIEKTPOHHOH TeoOpuHn
@dusnyeckas CyIIHOCTh XUMUYECKON pEaKLuH.

DOnexkTpoHHbIe ypaBHeHUs JIptonca. Peakuun, mpoTekaromniue ¢ ”3MEHEHHEM U 0€3 U3MEHEHHUsI CTETICHE!
okucieHus. OKUCIUTEILHO — BOCCTAHOBUTEIIbHEIC peakiuu. [Iporecchl OKHCIIEHUST 1 BOCCTAHOBJICHUS,
X CIUHCTBO U ITPOTUBOIIOJIOKHOCTb. CocraBienue ypaBHeHI/Iﬁ OKHCJIUTCIIBHO - BOCCTAHOBUTCIIBHBIX
peakiuii , paccTaHoBKa KO3 (PHUIIMEHTOB METOOM IIEKTPOHHOTO OallaHca, 00IIas XapaKTepUCTHKA.

Knaccudukanus XuMHYECKUX peakuil B CBETE 3JIEKTPOHHON TEOPUH.

HGMOHCTpaIII/II/I. HpI/IMepLI OKHUCJIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKquI PAa3JIMYHBIX TUIIOB: TOPCHUC
BEIIECTB, B3aUMO/ICHCTBHE METAJIOB C TaJIOT€HaMHU, CEPOi, a30TOM,(00pa3oBaHNe HUTPUTA JINTHUSA),
pacTBOpaMu KUCJIOT U COJIEH.

12. Bogopoa — po:xnaouuii BoAy ¥ SJHEPruo

Bonopon B kocmoce. Anepubie peakuuu Ha CosHie. Bogopon B 3eMHol nipupoje. [lonydenue Bogopoaa
B 1aboparopuu. Bogopos — XUMUYECKHI 3JIEMEHT U TPOCTOE BEUIECTBO. DHEPTHUS CBS3H B MOJIEKYJIEe
Bojiopoaa. M3oTonsl Bogopoaa. duzndeckue 1 XuMUYECKHE CBOMCTBA Bojopoia. Bomopon B OBP.
[Ipumenenne Boopoaa. [IpomMeliieHHOE OTydeHre BOI0POIa. Bogopo s — 3KOJIOTHYECKH YHCTOE
TOIUIMBO; IEPCIIEKTUBBI €ro UCIOJIb30BaHuA. OKCHJ BOJIOPOJia — BOJIA: COCTAB, MPOCTPAHCTBEHHOE
CTpPOEHHUE, BOJIOPOAHAS CBsI3b. DU3MKO-XUMUYECKHE CBOMCTBA BOJIbI. M30TOMHBIN cocTaB BoAbl. Tspkenast
BOJIa M1 OCOOEHHOCTH €€ CBOMCTB. [lepokcut Bogopoaa: coctaB, CTPOCHHE, CBOMCTBA, TPUMEHEHHUE,
nepokcuy Bojgopoaa B OBP.

Hemonctparmu. 1. ITomydenune Bomopoa B 1aboparopuu. 2. 3apsika v UCTIOJIb30BaHue anmapara Kumma.
3. Jlerkocts Bogopona. 4. {uddysust Bogopona. 5. 'openne Bomopoaa. BocctaHoBineHrne Menu us ee
OKCHJIa B TOKE BOZIOpoa. 7. OTBITHI, MOATBEP)KAAIOIINE XUMUUECKUE CBOMCTBA BOJIBI. 8. XUMHUUYECKHE
CBOMCTBA MEPOKCHIA BOJAOPOIA.

Jlaboparopusie onbIThl. 1. [TonydyeHune Bogopoia U U3y4eHue ero cBOMCTB. 2. BoccraHoBUTENbHbBIE
CBOICTBa BOJOPO/Ia.

13. I'ajorens!

XapaKTepI/ICTI/IKa raJJIOor¢HOB KaK XUMHWUYCCKUX 3JICMCHTOB U IMPOCTBIX BCIICCTB. CTpOCHI/Ie aTOMOB
rajgoreHoB. HaxoxieHue rajaoreHoB B IMpupoac. dusnyeckre 1 XMMHUYECKUE CBOMCTBA raJIOT€HOB.
HOHY‘IGHI/IC XJIOpa U XJIOpoBOAOPOZa B na60paT0pHH H IPOMBIINIJICHHOCTH. buonornueckoe 3HaueHue
rajoreHoB. I'ajoreHsl u OTpPAaBJIAIOINEC BEIIECCTBA.

Hemonctpamuu. 1. Iloyuenue xnopa. 2. BzanmonaencTBre ¢ XJ0poM HaTpHs, CypbMBl, XKelle3a, KpaCHOTO
docdopa. 3. ObGecuBeunBaHue XJI0poM Kpacauux euiects. 4. Cuntes xsopoBojoposa. 5. [lonydenue
XJIOPOBOJIOPOIa peaklineit 0OMeHa 1 pacTBOpeHHe ero B Boje. 6. BzaumosneiictBue 6poma 1 noja c
MeTaJulaMu; pacTBOpa HoJia ¢ KpaxmasoMm. 7. PactBopeHne 6poMa 1 Ho/ia B BOJE U OPraHMYECKUX
pacTBopuUTENAX. 8. B3aMMHOE BBITECHEHUE TaJIOT€HOB.

Ha60paTOpHLIC OIIBITHI. Pacmo3HaBaHMe COJITHOM KHUCJIOTHI, XJIOPUIOB, 6pOMI/I,Z[OB, J7(0210701(0): %

[Ipaktuueckue 3ausatus. 8. [loyryueHne coasiHOM KUCIOTHI U ONBITH ¢ HEW. Pelienue
AKCHEPUMEHTAIBHBIX 3a7a4 M0 TeMe «l aloreHb.



PacuetHbie 3a1aun. Berancienre oobemMa ra3oB 1o KOJIMYECTBY BEIICCTB.
O06o0061u1eHne 3HaHUH 0 HanboJIee BaKHBIX XapaKTEPUCTUKAX BEIIECTB M XMMHUYECKHX MPOIIECCOB (24)

XapakTepHucTUKa XMMHUYECKOT0 3JIEMEHTA (COCTaB, CTPOEHUE, I10JIOKEHUE B IEPUOJUUECKON CUCTEME).
DU3NKO-XMMHUYECKUE CBOMCTBA BELIECTB HA IIPUMEPaX BOJAOPOJIa, KUCIOPOa, XJIopa.

OcHOBHBIE XapaKTCPUCTUKH XUMHUYCCKUX peaKuHﬁ: THUIIBI peaxunﬁ, BO3MOJXHOCTDb 1 HAIIpaBJICHUA
IIPOTCKaHUA. HGKOTOpI)IC Tp€6OBaHI/I$I K IIPOXU3BOACTBCHHBIM XUMHUUYCCKUM ITpoLcccaM (3KOHOMI/I‘-ICCKI/IG,

TEXHOJIOTUYECKHE, FKOJIOTMUECKIE) Ha IPUMEPaX MOIy4YEHUs: BOJOPOIa, KUCIOPOAaA, XJIOPOBOIOPO 1a.

DKCIuTyaTalusi, BOCIIOJIHEHUE U OXpaHa MPUPOIHBIX PECYPCOB HA HAYYHON OCHOBE — HEOOXOauMast
MPEANOCHIIKA AJIs CO3AAHUS YCIOBUI OJaronpusiTHOTO pa3BUTHSI YEJIOBEUECTBA.

1. TemaTu4yeckoe NJIaHMPOBaHUE

Ne HaumenoBanue paszaena, TeMbl Koia-Bo
/11 JacoB KP I1P
1 BBexenue 3 0 1
2 XuMHu4YecKkHe 3JIeMEHThI  BelecTBa B 18 1 0
CBeTe AaTOMHO-MOJIEKYJISIPHOT'0 YYeHHS
3 XHMHYECKHE peaKIuu 10 1 0
4 MeToabl XUMHH 2 0 0
5 BeniecTBa B okpykaroiieii mpupojae u B 9 0 3
TEXHUKE
6 IMonsiTue o razax. Bo3ayx. Kuciopon. 8 1 1
I'openne
7 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 17 1 1
coeIuHEeHU
8 CTtpoenne aToMOB 4 0 0
9 Ilepuoanyecknii 3aK0H H 4 0 0
NMepHoIuYeCcKasi CHCTeMAa XHMHYECKHX
3eMenToB /I.M.MeHnaeseeBa
10 CrtpoeHnue BemecTBa 11 1 0
11 XuMHYeCKHe peakunu B CBeTe 5 0 0
3JIEKTPOHHOM TEOPHH
12 Boaopon — poxnaromuii Boxy u 3 0 1
YHEPTHI0
13 T"anorens! 7 1 1
Hroro 102 6 8




Hoypoqnoe INIAHUPOBAHHUE

Ne | Paznea. Tema. Kosi-Bo | Ne Tema ypoka
4acoB YPOKa
1. | BBeaenue - 3 1 1. [Ipenmer u 3agaun xumuu 1 9
2 2. IlpNelllpuems! oOpaiienus ¢ 1a00paTopHBIM
obopynoBanuem. Ctpoenue miamenu 1 4
3 3. O NOHSTHSAX ¥ TEOPHUSIX XUMUU. XUMHUECKUHN sI3bIK | 4
2. | Xumuueckue 4 o 1. Ilonsarue "BemecTBo"B (hm3uke ¥ XUMHUH 1 94
3JIEMEHTBI M BEIIECTBA | O e VYpok 2. Onucanue Gpu3muecKnx CBOWCTB BemecTB 1 4
B CBCTC aTOMHO- 6 e Ypok 3. ATOMBI, MOJIEKYJIbI, XHMUYECKHE 3JIEMEHTHI. 1 U
MOJIEKYJISIPHOTO 7 e Vpoxk 4. ®opMbI CYIIECTBOBAHKS JICMEHTOB B mpupoe | u
yuennus - 18 8 e Vpok 5. CocTaB BemecTBa. 3aKOH TTOCTOSHCTBA COCTABA.
Xumuueckue popMyasl 1 4
9 e VYpok 6. ATOMHO - MOJIEKYyJIsipHOE yueHue. OTHOCUTEbHAS
aToMHas macca 1
12 e Ypok 7. Macca aroma. OTHOCUTEJIbHAsI aTOMHAas macca 1 4
e Ypok 8. OTHOCHUTENBbHAS MOJIEKYIsIpHAs Macca. MaccoBas
12 JI0JISI SJIEMEHTOB B COEAMHEHUU | 4
13 e Ypok 9. MaccoBbl€ JI0JIM 2JIEMEHTOB B COCIMHEHUAX | 4
e VYpoxk 10. Uro noka3piBaeT XUM.3HaK U XuMu4.popmyna 1 4
14 e VYpok 11. Cucrema XMuMHUYECKUX 3JIEMEHTOB
.M. Menneneena 1 u
15 e VYpok 12. BaneHTHOCTh XMMHUYECKHX DJIEMEHTOB | 4
16 e VYpok 13. CocraBnenue ¢hopMyIt 1o BaJIGHTHOCTH 1 4
17 e Ypok 14. KonnuecTBo BemecTBa. Mosib-€IMHHALIA
KOJIMYECTBA BelecTsa |1 4
18 e VYpok 15. Monspnas macca 1 4
19 e VYpok 16. Pacuersl mo xumuueckum dopmynam 1 9
20 e VYpok 17. O6006meHne 3HaHui 110 TeMe "XUMHYECKHE
9JIEMEHTHI U BemecTBa B ceete TOJ[" 1 1
21 e VYpok 18. K.p.Nel. [IeppoHavyanbHbIe XUMUYECKUE TTOHATHS
lu
3. | XumMuueckue peakuuu | 22 e VYpok 1. CymHOCTh XMMUYECKUX peakiuil. TennoBoi
- 10 apdext 1 u
23 e VYpok 2. 3aKOH COXpaHEHHMsI MacChl U S3HEpTuu 1 u
24 e VYpok 3. CocTaBineHue ypaBHEHUM XUMHUUYECKHUX peakuuid 1 u
25 e VYpok 4. Tunbsl XUMHUYECKUX peakuid 1 u
26 e VYpok 5. Tunbl xumuy.peakuuii 1 4
21 e Vpok 6. Pernienue 3aau: pacueTsl 10 XUMUYECKUM
ypaBHEHUsM | 4
gg e Ypok 7. PacueTsl 10 ypaBHEHHMSIM XUMUYECKUX Peakuii 1 a
30 e Vpok 8. O6o61eHne Temsl "Xumuyeckue peakuuu" 1 g
31 e Ypok 9. K/ p Ne 2 no teme "Xnumnueckue peakuuuNe 1 g
e VYpok 10. AHanu3 KOHTPOJBHOM paboThl Ne 2. paboTa Haj
omunbOkamu 1 4
4. | Meroabl XUMHH - 2 32 e VYpok 1. Metoasl xumuu. 1 4
33 e Ypok 2. XuUMHUECKHUHN A3BIK KaK CPEJCTBO U METO]] TIO3HAHHUS
xumuu 1 a
5. | BemecrBa B 34 e Vpok 1. Uncreie BemecTBa u cMecu | u
OKpY KaoLIei 35 e VYpok 2. Paznenenue cmeceit. OuncTka BeuiecTs 1 4
npupoje U B TexHuke - | 36

e Vpoxk 3. [lpakruueckas pabota No2. Ouncrka BemiecTB | 4




37

e VYpok 4. ILP.Ne 2. OuncTka BemecTs 1 1
38 e Vpox 5. PactBopsl. PacTBopuMocTs BemecTs 1 4
39 e VYpok 6. II. p. Ne3. PactBopuMOCTb BemecTs 1 4
40 e VYpok 7. MaccoBasi A0Jis1 paCTBOPEHHOTO BeliecTBa 1 4
41 e VYpok 8. Pemenue 3a1a4 Ha HAXOKICHUE MACCOBOM J10JIN
pacTBOpPEHHOTO BemecTBa 1 1
42 e Vpok 9. I p Ned. [IpuroroBneHue pactTBopa 3aaHHON
KOHIIEHTpaluu 1 4
ITonsiTue o raszax. 43 e Vpok 1. [lonsaTue o razax. 3akoH ABoraapo 1 u
Boznyx. Kuciopon. 44 e VYpok 2. Pemenne pacuyeTHBIX 3324 HA OCHOBAHUM Ta30BbIX
T'openue - 8 3aKOHOB 1 4
45 e VYpok 3. Boznyx-cMech ra3zoB. OTHOCUTENbHAS TUIOTHOCTh
razoB 1 a
46 e VYpok 4. Kucnopoz. [lonyuenue kucnopona 1 4
47 e VYpok 5. Xumuueckue cBOICTBa U MPUMEHEHHE Kucioposa 1
q
48 e VYpok 6. IL. p. NeS. [losryueHue KuCIopoaa u U3y4eHue ero
CBOMCTB | 4
49 e VYpok 7. O600menue 3nanuii mo teme "Bo3ayx. Kucmopo.
50 l'openne" 1 4
e Ypok 8. KourpoubHasi padora Ne3 no reme "Bo3ayx.
Kucnopon. I'openne" 1 4
OcHOBHBIE KJIACChHI 51 e VYpok 1. Okcuppl, UX cOCTaB, HOMEHKIIATYpA,
HEOpPraHu4ecKux kiaaccuukanus 1 g
coeHeHwmii - 17 52 e Vpoxk 2. [TousaTtue o rugpoxcuaax. Hazsanus u cocras
OCHOBaHu# | 4
53 e VYpok 3. Knaccudukarust KHCIIOT, KX COCTaB, Ha3BaHue 1 4
54 e Ypok 4. Conu: coctaB 1 HOMeHKIarypa | 4
55 e VYpok 5. O6001menue 3nannii "OCHOBHBIE KIaCChI
HEOpPraHWYeCKuX coequHeHun" 1 4
56 e Ypok 6. XvMHY.CBOICTBA OKCUIOB | 4
gg e Ypok 7. XMMHUYECKHE CBOMCTBA OKCUJIOB 1 4
59 e Ypok 8. XuMHUECKHE CBOICTBA KUCIOT | 4
60 e Ypok 9. CpoiicTBa kuciot 1 u
e VYpok 10. OcHOBaHus, UX CBOMCTBA U CIOCOOBI MOTyueHHs 1
q
61 e VYpok 11. CoiictBa ocHOBaHU#. AMBOTEpHOCTD | 4
62 e Vpok 12. Xumunueckue cBOMCTBa coeil 1 1
63 e VYpok 13. Xum.cBoiicTBa coselt 1 4
64 e VYpok 14. Knaccudukanus 1 reHeTHYecKas CBs3b
HEOPraHWYeCKUX COeNUHEHHH 1 4
65 e VYpok 15. IL.p.Ne 6. Pemienue sxkcnepuMeHTalnbHbIX 3a]1a4 110
TeMe "OCHOBHBIE KJIacChl HEOPTraHUYECKUX coeTMHEeHn" 1 u
66 e Vpok 16. O6o01eHre 3HaHMi 1Mo Teme 6 1 4
67 e VYpok 17. KonTpoabnas padora Ne 4 o reme "OCHOBHBIE
KJIACChl HEOPraHUYECKUX coeTMHeHui" 1 u
Crpoenue aromos -4 | 68 e VYpok 1. CocTaB 1 BaKHEWIINE XapaKTEPUCTUKHN aToMa. 1 4
69 e VYpok 2. 30Tomnbl. XMMHUYECKUE FJEMEHTHI | 94
70 e Vpok 3. CTpoeHue 3MeKTPOHHBIX 000104eK 1 4
1 e Vpoxk 4. Ctpoenue obonouek atomoB 20 anemenToB [ICXD
MengeneeBa | u
Ilepnoauyeckmii 12 e Vpok 1. ITeprnouy. u3MEHEHHs] CBOWCTB XMM.3JIEMEHTOB.




3aKO0H M Cosp.1TpakroBka [13 1 4
nepuoanvyecKas 73 e VYpoxk 2. [lepuoanueckas cucTemMa B CBETE€ TEOPUHU CTPOCHMUS
CHCTEeMa XUMHYECKHX aTomoB 1 4y
3JIEMEHTOB 74 e Vpok 3. CemelicTBa 3]1EMEHTOB.
JA.A.Menneneesa - 4 OTHOCHUT.3JIEKTPOOTPULIATENLHOCTS |
75 e VYpok 4. XapakTepuCTHUKa XUMUYECKUX JIEMEHTOB 10 €ro
noJiokeHuio B [ICXD 1 gy
10. | Ctpoenue BemecTBa - | 76 e Vpok 1. BanentHoe coctosinue atoMoB. [lonsarue o
11 BaJICHTHOCTH | 4
77 e VYpok 2. XuMuyeckas CBs3b, €€ TUIIBI | 4
78 e VYpok 3. KoBaneHTHas CBSI3b U €€ BUIBI | U
9 e VYpok 4. MoHHas cBsI3b U €€ CBOMCTBa | 4
80 e VYpok 5. CrerneHb okuciieHus 1 4
81 e VYpok 6. Kpucramimueckoe cOCTOSIHUE BelIecTBa. THIThI
Kp.peueTok 1 u
gg e VYpok 7. OKUCAUTENHbHO-BOCCTAHOBUTEIbHBIE peakuu 1 u
84 e VYpoxk 8. Cocrasnenue ypapHeHuit OBP 1 gy
e VYpok 9. PaccranoBka k03(h(HULIHEHTOB METOAOM
AIEKTpOHHOTO OanaHca 1
85 e VYpok 10. Kmaccudukanusi XaMHUUECKHX PEaKInii B CBETE
3JIEKTPOHHOM Teopuu 1 4
86 e VYpok 11. Kourpoabnasi padora NeS no reme "CtpoeHue
aToMoB. XuMH4.cBsi3b. OBP" 1 gy
11. | Xumnueckue peakuuun | 87 e VYpok 1. OKUCAUTENHHO - BOCCTAHOBUTENbHBIE peakuu-1 u
B CBeTe JIEKTPOHHO#l | 88 e Vpok 2. Cocrapnenue ypapHeHnit OB peakuuii 1 u
TEOPHH - 5 89 e VYpok 3. O6001IeHre ¥ cCUCTeMaTH3aIMsl 3HAHUH TI0 TeMaMm
7-10 1 4
90 e Ypok 4. KourposabHas padora Ne 6 no temam7-10 1 4
91 e VYpok 5. AHaim3 KOHTPOJIbHON paboTel No 6 1 4
12. | Boagopon — 92 e VYpoxk 1. Bomopos - XUMUYeCKuit 3IEMEHT U TIPOCTOE
poKIaIOMIMil BOAY U BEIIECTBO 1 9
IHEPruio - 3 93 e Vpok 2. Il 1 p Ne7.Ilonydenue BOIOpO/ia U U3yUYEHHUE €TI0
CBOWCTB 1 4
94 e VYpok 3. Boga-okcua Bogopona. Ilepoxcun Bogopoaa 1 u
13. | I'ajorensl - 7 95 e Vpoxk 1. ['anoreHpl-XuMHYECKUE AIEMEHTHI U TIPOCTHIE
BenlecTsa 1
96 e Ypok 2. XMMHUYECKHE CBOICTBA raJloreHoB 1 4
97 e VYpok 3. XnopoBojopoa 1 u
98 e VYpok 4. ConsiHas kuciiota. Xjaopuasl 1 4
99 e VYpok 5. I p Ne8. [TonydyeHue coJITHONM KMCIOTBI U OTIBITHI C
Hel. Pemenue skcriepuMeHTaNnbHbIX 3a1a4 | 4
100 e Vpok 6. O6006menue 3Hanuit mo temam 12-13 14
101 e Ypok 7. UToroBasi KOHTpOJbHas padoTa 1o Kypcy XMMuu
102 8 kimacca 1 4

Ypok 8. AHa/IU3 UTOroBOil KOHTPOIBLHOW PabOThI

UTOro
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