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1.PE3YJIbTATBI OCBOEHHMS KYPCA BHEYPOYHOM JEATEJBHOCTH.

Juunocmuvimu pes3yiromamamu 06yqenuﬂ Aeaamwomca:

v

v

v

4yBCTBO FOPAOCTM 3a POCCUMCKYKD  HayKy, FyMaHu3m, MOSIOKUTENIbHOE OTHOLUEHWE K TPYyAy,
LLeNIeyCTPEM/IEHHOCTb,

FOTOBHOCTb K OCO3HAaHHOMY BbI6OpPY AasibHeNLleld 06pa3oBaTeNbHON TPAeKTOPUM eCTeCTBEHHO-
Hay4YHOro HanpaeneHus,

YMeHWe ynpasnsaTb CBOe/ NO3HaBaTe/IbHOM AeSATeNIbHOCTbLHO.

Memanpeomemuvimu pe3yibmamamu A6AA0MCA:

v
v

v

v
v

1NCNONb30BaHNE YMEHWI 1 HaBbIKOB Pa3/INYHbIX BUAOB NO3HABATEIbHON AeATENbHOCTH,
MCMO/Mb30BaHME OCHOBHbIX WHTENNEKTYa/lbHbIX —OMnepauuin: aHaiuM3 W CUHTe3, CpaBHEHMe,
0606LLeHMe, cucTemMaTn3aLmm, BbisBieHMe NMPUUNHHO-CNEACTBEHHbIX CBS3EN,

YMeHMe onpefensTb LEN W 3afayn [AesaTenbHOCTW, BbloMpaTb CpefcTBa peanv3auun Lenei u
NPUMEHSTb UX Ha NPaKTUKe,

yMeHMe CaMoCTOATENIbHOr0 NPUOBPETEHNSA HOBbIX 3HAHWIA, aHaM3a 1 OLEHKI HOBOW MHA(opMaLmK,
NCNONb30BaHME Pas3MUHbIX UCTOYHWUKOB AN NONYYEHMs MHGopMaLUN.

Hpedmemnbmu pe3yiomamamnmy A6JIAAI0OMCAS

AN

(hopMUpoBaHMe NepBoHaYa/IbHbIX CUCTEMATU3NPOBAHHbIX NMPELCTaB/EHNI 0 BELLECTBax, UX
npeBpaLLeHnsaX 1 NPakTUYeCKOM NPUMEHEHWI; OBaJeHNe NOHATUIAHBIM annapaTtomM u
CYMBOJIMYECKMM A3bIKOM XUMUW;

0CO3HaHWe 0O6bEKTUBHO 3HAYMMOCTN OCHOB XMMMWUYECKOW HayKM Kak 06/1acTV COBPEMEHHOIO
eCTeCTBO3HaHUA, XUMUYECKMX NPEBPALLEHNA OPraHNYECKMX N HEOPraHNYeCKNX BELLECTB Kak
OCHOBbI MHOTMX SIB/IEHUNIA XXMBOW N HEXXMBOW NPUPOAbI;

yrny6neHne npeacTaBneHnii 0 maTepmabHOM eANHCTBE MUPA;

OBNafieHne 0CHOBaMM XMMMUYECKOWN FPamMOTHOCTM: CNOCOBHOCTLIO aHaIN3MPOBATb U 06 BEKTUBHO
OLLeHMBATb XXWN3HEHHbIE CUTYaLMK, CBA3aHHbIE C XMMUEN, HaBblKaMn 6e30MacHoro obpatleHns ¢
BeLLecTBamu, UCNO/b3yeMbIMU B MOBCEAHEBHOM XXN3HW; YMEHNEM aHaIM3MPOoBaThb 1 NJaHNPOBaTb
3Koornyeckn 6esonacHoe NoBeLeHue B LieNsx CoepeXkeHns 3L0p0oBba U OKPYXaKOLLEN cpelbl;
(hopMMpOBaHMe YMEHWNIA yCTaHaBNMBaTb CBA3M MeXAY peasibHO Hab/1o4aeMbIMU XUMUYECKUMU
ABMIEHUAMU U NpoLeccaMm, NPOUCXOAALLMMI B MUKPOMUPE, 06BACHATH NPUYUHBI MHOTO06pasus
BELL,eCTB, 3aBMCUMOCTb X CBOWCTB OT COCTaBa U CTPOEHMS, a TakXKe 3aBUCUMOCTb MPYMEHEHUSA
BELLLECTB OT UX CBOWCTB;

NPUOGPeTEHNS OMbITa UCMOb30BaHWSA Pa3/IMYHbIX METOLOB M3YYeHUS BELLECTB; HabMOAEeHNS 3a UX
npeBpaLLeHUIMI NPU NPOBEAEHNN HECNIOXHbBIX XUMUYECKNX IKCMEPUMEHTOB C UCMO/b30BaHWNEM
nabopaTopHOro 060pyaoBaHNA 1 NPUO0POB;

YMeHVe 0Ka3blBaTb MepBYH MOMOLLb NPU OTPaB/IEHNSX, OXOrax 1 ApYrux TpaBmax, CBA3aHHbIX C
BeLecTBamu U nabopaTopHbIM 060pYA0BaHMEM;

OB/azieHue npremamu paboTbl C MHPOPMaLMEN XMMUYECKOTO COLEPXKaHWs, NPeACTaBIeHHOW B
pasHo hopme (B BUAE TEKCTA, hOpMYN, rpatiMKoB, Tab/IMYUHBIX AaHHbIX, CXeM, oTorpadmin n ap.)
cO3/aHue 0CHOBbI A5 (HOPMUPOBaHNSA MHTepeca K PacLUMPEHNIO U Yry6NeHNI0 XUMUYECKNX
3HaHWI 1 BbIGOpa XMMUW Kak NPonIbHOrO NpeameTa npy nepexofe Ha CTyneHb CpefHero
(nonHoro) o6Lero o6pasoBaHus, a B fanbHENLLIEM U B Ka4ecTBe Chepbl CBOE NPOGecCUOHaIbHOM
[eAaTeNIbHOCTH;

(hopMupoBaHMe NpeACTaBIeHNUI 0 3HAUYEHUN XMUMUYECKOW HaYKN B PELLEHNN COBPEMEHHbIX
3KONOrnyeckmx npobsiem, B TOM YACe B NPeLOTBPALLEHUN TEXHOTEHHbIX U 3KO/TOMMYECKMX
KatacTpod.



2. COIEPXKAHUE KYPCA BHEYPOUYHOM JEATEJbHOCTH C YKASAHUEM ®OPM
OPI'AHM3AIINU U BUJTOB AEATEJIBHOCTMU.
PA3JIEJI 1 BELLIECTBO (5 yacos)

CtpoeHue atoma. CTpOeHMe 3N1eKTPOHHbIX 060/104eK aTOMOB MepPBbIX 20 3/1EMEHTOB NEPUOLNYECKOIA
cuctembl A, MeHaeneesa. CoBpeMEHHbIE NPeLCTaBNEHNA 0 CTPOEHUW aToMa. [IBUXKEHWE 3NIEKTPOHa B
atome. ATOMHasl opbuTasb. NocnefoBaTeIbHOCTb 3ar0HEHNS 3NEKTPOHHbLIX 060/104EK B aTOMaX.
ANEeKTPOHHbIE U rpaduyeckme PopMy bl aTOMOB 3/IEMEHTOB.

Mepnoanyecknii 3aKoH 1 Nepuoanyeckas cucteMa XMMmMYecknx anemeHTos AW, MeHgeneesa. 'pynnbi v
nepnoabl NepruoaNYecKoi cucTeMbl. PU3NYECKUIA CMbIC MOPALKOBOTO HOMEPa XMMUYECKOr0 3/1eMEHTA.
3aKOHOMEpPHOCTUN M3MEHEHUS CBOMCTB 3/1EMEHTOB U UX COEAMHEHWIA B CBA3U C MONOXEHVEM B
NepUOAMNYECKOIN CUCTEME XUMNYECKMX 3/IEMEHTOB. XapaKTepUCTMKa XMMUYECKNX CBOCTB 3/1EMEHTOB
rNaBHbIX NOATPYNM U NEPUOSUYHOCTL UX N3MEHEHWS B CBETE 3/IEKTPOHHOr0 CTPoeHUs atoma. O6Las
XapaKTepuCTMKa 3/IeMeHTa Ha OCHOBE ero MoNOXeHWs B nepuogmyeckoii cucteme [. . MeHpeneesa.

CTpoeHue BelLecTB. XMMUYECKas CBA3b: KOBa/IEHTHAA (NONSApHaa 1 HenonspHas), NoHHas,
MeTasiimyeckas. XrMu4yeckas cBA3b aToMOB. KoBasileHTHas CBS3b 1 MexaHu3M eé 06pazoBaHus. [NonsapHas 1
HenonspHas KoBa/leHTHas cBs3b. CBONCTBA KOBAIEHTHOW CBA3WN. JNEKTPOHHbIE U CTPYKTYPHbIE (hOPMY/ibl
BeLLecTB. IoOHHas CBA3b U MexaHn3m eé obpas3oBaHusa. CBONCTBA MOHOB. MeTasiinyeckas CBA3b.

BaneHTHOCTb XMMNYECKNX 3/1EMEHTOB. CTEMeHb OKUCEHNSA XUMUYECKMX 3/1EMEHTOB. BaneHTHbIe
3NeKTPOHbI. BaneHTHOCTb. BaneHTHbIE BO3SMOXKHOCTW aTOMOB. CTENEHb OKUCNEHUS.

MpocTble 1 cnoxHble BellecTBa. OCHOBHbIE K/acChl HEOpraHMYecKmnx BeLLecTs. HomeHKnaTypa
HeopraHNYecKnx coeguHeHnii. Knaccmgpukaums BewwecTs: NPoCTble U CNOXHbIE, METa/ITbl U HEMETaSbI.
Knaccuumkawms HeopraHM4YecKmx BeLLECTB, NX FreHeTUYecKas CBA3b. HOMeHKaTypa, Knaccugpukaums
OKCW[O0B, KMC/IOT, COJIE N OCHOBaHWA.

PA3JIEJ 2 XUMHNYECKAS PEAKIIUSI (7 yacoB)

XnMunyeckas peakums. YCnosms 1 NpU3HaKkn NPOTeKaHNA XUMUYECKNX peakumil. XUMUYeCKNe ypaBHeHMS.
CoxpaHeHne Macchbl BELLECTB NPU XUMUYECKUX peakumax. Pusmyeckune n Xmmmyeckue asneHuns. CpasHeHue
NPU3HAKOB PU3NYECKMX N XUMUYECKMX SBNIEHNIA. HanmncaHne ypaBHEHVE XUMUYECKMX peakLuid,
paccTaHoBKa KO3(h(hMUMEeHTOB. 3aKOH COXPaHeHWs MacChl BELLLECTB.

Knaccugukauyms XMMmMyecknx peakumii no pasfivyHbIM Npu3Hakam: Ynciy 1 COCTaBy UCXOAHBIX U
MOJTYYEHHbIX BELLECTB, U3MEHEHUIO CTENEHEN OKUC/IEHNS XMMUYECKMX 3/IEMEHTOB, MOT/IOLLEHUIO U
BbIZIENEHNIO SHEPTUN.

Pa3fiMyHble Knaccuukaumm XUMUYECKUX peakuuid, MprMepbl.

ANeKTPONUTLI N HE3INEKTPONUTLI. KaTUOHbI M aHNOHbLI. DNIEKTPOIMTUYECKAA AnccoLmMaLl g KACNOT,
LenoYeit n conen (CpefHNX). DNEKTPONUTLI U HEINEKTPONNTLI. DNEKTPONUTUYECKAS AUCCOLMaLNs B
pacTBopax 1 pacnsasax. Posib BOAbl B MPOLECCe 3/IEKTPONNTMYECKOM anccoumaumn. CTeneHb
Aanccoumaummn. KoHctaHTa guccoumanmm. XrMuyeckme CBOMCTBA KUC/OT, COMER M OCHOBaHWI B CBeTe
TEOPUK 3N1EKTPOIMTUYECKOW Anccoumalnn.

PeakLMn NOHHOr0 06MeHa 1 YCNOBUS UX OCYLLECTBNeHMS. COCTaBeHNe MONEKYNAPHBIX Y MOHHbIX
YPaBHEHUI. YTpaXKHEHWe Ha HanucaHye ypaBHeHW peakLmin MIOHHOro 06MeHa.

OKMCNMTENbHO-BOCCTAHOBUTESbHbIE peakumn. OKUCUTENb U BOCCTaHOBUTENb. [1poLecchl OKUCIEHNA
1 BOCCTaHOBNeHUA. CocTaB/eHne ypaBHeHUA OBP: MeTof 3/1eKTPOHHOr0 6asiaHca 1 MeTog, Nonypeakuuii
(MOHHO-3M1EKTPOHHbIN METOL).

MpakTnyeckoe 3aHATMe. CocTasnieHve ypasHeHU OBP MeTo40M 3/1eKTPOHHOr o 6asiaHca 1 MeToL0M
nonypeakumin. YnpaxHeHUe Ha COCTaB/eHNe YPaBHEHNIA OKUC/INTEIbHO-BOCCTAHOBUTEbHbIX PEaKLWiA.
PA3JIEJI 3 DJIEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOMN XUMWMN. IPEICTABJEHUA
Ob OPTAHUYECKHUX BEHIECTBAX
(13 uacos)

XM1MMYecKme CBOMCTBA NPOCTbIX BELLECTB METa/I/IOB U HEMETANINIOB. XMMUYECKME CBONCTBA MPOCTbIX
BELLLECTB-METa/1/10B LLENOYHbIX 1 LLeN0YHO3eMeIbHbIX METa/I0B, aIlOMUHUSA, Xeneda. OobLuasn
XapakTepucTrka MeTasinoB. PacnonoxeHne metannos B Mepuognyeckon cucteme .M. MeHpeneesa,
N3MEHeHVE NX CBOWCTB MO0 nepuogamM 1 rpynnam. dNeKTPOXMMUYECKNIA PsL HanpsXKeHWst MeTas/10B.
XVMUYecKme CBOMCTBA MeTASI/IOB. XapaKTepuCTUKMN LLEMOYHBIX U LWeN0YHO3eMebHbIX METa/OB,
ANIOMUHWUSA, XKene3a. XMMUYECKre CBOMCTBA MPOCTbIX BELeCTB-HEMETa/II0B: BOAOPOAA, KAC/IOPOAa,
ranoreHoB, cepbl, a3oTa, octhopa, yrneposa, KpemHus. O6LLAas XapakTepucTKa HeMeTasIoB.



PacnonoxeHune metannos B MNMepuoguyeckoin cucteme A.1. MeHgeneesa, U3MeHeHWe UX CBOWCTB MO
nepvojgam v rpyrnnamM. XMMn4eckre CBOMCTBA HEMETaNIOB. XapaKTepPUCTUKN BOAOPOAA, KICMIOPOAa,
rafioreHoB., cepbl, a30Ta, pocgopa, yrnepoaa, KpeMHUA U UX COEAUHEHWIA.
XVMUYecKme CBOMCTBA CNOXKHBIX BELLECTB. XUMMYECKME CBOMCTBA OKCUA0B: OCHOBHbIX, aM()OTEPHbIX,

KMCNOTHBIX. HOMeHKNaTypa, Knaccugunkaums, XMMmyeckune CBOMCTBA 1 CNOCOObLI MOTyYeHWst OKCULOB.
XVMUYecKme CBOMCTBA OCHOBaHMWIA. HoMeHKNaTypa, Knaccugukauus, XMM1MYecKme CBOMCTBA U CNoCco6bI
nofy4YeHns OCHOBaHWIA.
XVMMYecKmne CBOMCTBA KUCNOT. HoMeHKNaTypa, Knaccugunkaumus, XMM1MYecKre CBOMCTBA M COCo6bI
Nofy4YeHnst KUCNOT.

XvMUYeckme CBOMCTBA conein (cpegHnx). HoMmeHknaTypa, Knaccugukawms, Xummyeckmne cBoiicTea u
CMocobbl NONYYEHUS CONEN.

B3aMOCBA3b Pa3/INYHbIX K/IAaCCOB HEOPraHMYecKuX BeLLEeCTB.
"eHeTUYeCKast CBA3b MeXAY KnaccaMn HeOpraHMYeCKUX CoeVHEHN.
MMepBOoHaya/lbHble  CBefeHUs 06  opraHMyeckux BelyectBax. COCTaB OpraHMYecKrX BeLLEeCTB.
MpyYnHBI MHOrO06pa3na OpraHNYecKmnx BeLLecTB. MNpeAcTaB/eHMe 0 Pa3BEPHYTOMN 1 COKPaLLEHHOM
CTPYKTYPHOW (hopMysie OpraHMYecKnX BeLLEeCTB. Po/ib OpraHMYecKnX BELLECTB B NPUPOLE Y XXMU3HM
yenoBeKa.
YrneBofopoAbl NpeaenbHble U HeNnpeesbHble: MeTaH, 3TaH, 3TU/IEH, aUeTUeH.
CocTaB 1 HOMEHKNATYp Yrn1eBof0POA0B psaa MeTaHa. XMMUYECKNe CBOMCTBA NpefesibHbIX YreBo40pPOL0B
(Ha npumMepe meTaHa). CocTaB M HOMEHK/ATYP HenpegeNbHbIX YrNeBoA0poL0B pafa STUNeHa, UX
(hn3nyeckme CBOMNCTBA. XMMMUYECKMe CBOMCTBA HenpeaebHbIX YrneBoAopooB (Ha NpuMepe aTueHa).
Peakumun nonvmMepmsauny 1 BbICOKOMONEKYNAPHbIE BELLECTBA (MONNMEpPDI).

Kuncnopogcoaepkalive BellecTsa: CnvpTbl (MeTaHo/, 3TaHO/, INNLEPUH), KapboHOBbLIE KUCOTbI (YKCYCHas
1 cTeapnHoBas). NoHATME 0 PYHKUMOHaIbHOW rpynne. CocTas, HOMEHKaTypa, PU3NYECKME U XUMNYECKIe
CBOICTBa CMpPTOB. peacTaBneHne 0 MHOr0aTOMHbIX CNXPTax Ha NpuMepe rauuepunHa. MNpeactasneHve o
KapOOHOBbIX KMUCIOTaxX 1 peakuun aTepumkaumm. KapboHoBble KACNOTbI. PUNYECKME U XUMUYECKME
CBOICTBA YKCYCHOM KMCNOTbI, €€ NPUMEHEHME.
Bronornyeckn BaxkHble BeLecTBa 6enku, Xnpbl, yrnesofbl. MoHATME 0 CNOXHbIX agmpax. XXupsbl. CocTas
MONIEKYN XXNPOB, NX (PU3NYECKME CBOWCTBA U NMPUMEHEHME. Bruonornyeckas MyHKLUMS XXMPOB. Y TNeBOAbl, UX
cocTas, PU3NYeCKMe CBONCTBA, HAXOXAeHNe B NPUPOAE, MPUMEHEHME 1 BUONOrMYecKas posb.

PA3JIEJI 4 METO/Ibl IOZHAHUSA BELHIECTB U XUMHMNYECKHUX SIBJIEHUMN.
OKCHEPUMEHTAJIbBHBIE OCHOBBI XUMHH (6 yacoB)

MpaBnna 6e30nacHoi paboThbl B LLKOMbHOIA nabopaTopuu. JlabopaTtopHas nocyaa u 060pyaoBaHue.
Pa3feneHne cmeceli U 04MCTKa BeLecTB. MpurotosneHne pacTBopos. OnpeseneHne Xxapakrepa cpesbl
pacTBopa KMC/MOT W1 LWenioyel C NOMOLLbI0 MHAMKATOPOB. KauecTBEHHbIE peakLMmn Ha OHbI B pacTBOpe
(xnopwua-, cynbhar-, KapboHaT-NOHbI, NOH aMMOHWS).

Mony4eHre ra3oo6pasHbIX BelecTs. KayecTBeHHbIE peakLymn Ha ra3oobpasHble BeLecTBa (KMCNopos,
BOAOPOL, YINEKUCbIN ra3, aMMunak).

MpoBeAeHNe pacyeTOB Ha OCHOBE (hOPMY/ 1 YpaBHEHWI peakuuii. PelleHne 3asay.

BbluncneHns MaccoBoi 401 XUMUYECKOr0 3/IEMeHTa B BELLECTBE.

BbluncneHs MaccoBOii 401N PacTBOPEHHOI O BELLECTBA B PaCTBOPE.

BbluncneHne KonmyecTsa BeLLecTBa, Macchl UM 06beMa BeLLeCTBa No KO/IMYECTBY BeLLECTBa, Macce Um
06beMY OAHOM0 13 PeareHToB WM NPOAYKTOB peakLun.

PA3JIEJI 5 XUMMS U )KH3Hb (1 uac)

Mpo6neMbl 6e30MaCHOr0 NCNONb30BaHNSA BELLECTB U XMMUYECKNX PeakLuii B MOBCEAHEBHON XMN3HN.

XMMUNYecKoe 3arps3HeHne OKpYXXatoLLen cpefbl U ero nocnefcTBus.
PA3AEJI 6 TPEHUPOBOYHBIN YK3AMEH (2uaca)



YyedHo — TeMaTH4YeCKHi IJIaH

Ne i/

Tema

KoJ-Bo yacos

Bcero

1.

BEILECTBO.

5

2.

XUMHNYECKASA PEAKIIUA

7

SJIEMEHTAPHBIE OCHOBbI
HEOPTAHUYECKOH XVMUMN.
INPEACTABJIEHUA Ob OPTAHUYECKHUX
BEIHIECTBAX

13

METOZJABI TIO3HAHUSA BEHHIECTB 1
XAMHWYECKHUX SABJTEHUIA.
IKCIIEPUMEHTAJIBHBIE OCHOBBI
XUMUHN

XUMUA U )KU3HD.

TPEHUPOBOYHBIN 3K3AMEH

UToro

34
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