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IHosicHuTebHAS 3aNIMCKA.
Pabouas mporpamma mo npeamMeTy «XuMHs COCTaBIIeHa B COOTBETCTBHH:

¢ DenepanbHbIM 3aKkOHOM OT 29 nekadps 2012 r. Ne 273-D3 «O6 obpazoannu B Poccuiickoit @eaeparumn» (B pen. ot 02.07.2021r.),
- ¢ ®enepanbubiM 3akoHOM OT 31.07.2020r. N 304-®3 «O BHecenun uzmeHeHwii B DexepanbHbiii 3akoH "OO obpasoBanuu B Poccuiickoit
®enepanun" Mo BOIPOcaM BOCHUTAHUSA 00Y4aAIOLIUXCSA»,

- ¢ ®I'oC COO (npuka3z MunobpHayku PD® ot 17.05.2012r. Ne 413 «O06 yrBepxkaeann DenepaibHOrO TOCYJAPCTBEHHOTO 00Pa30BaTEILHOTO
CTaHJapTa OCHOBHOTO o011ero oopazoanus» (B pea. [Ipukaza Munnpocsemienus Ne 712 ot 11.12.20 r.),

- ¢ y4eToM NpuMepHOH paboueii mporpammsel o xumuu ([IpumepHast ocHOBHasi oOpa3oBaTelibHAs MPOrpaMMa CpPeIHEro oOIero oopa3oBaHus,
onobpeHa penreHreM (GeaepaabHOro yaeOHO-METOUYECKOTO 00bEIMHEHHS 110 00IIeMy 00pa3oBaHuio MPOTOKOI OT 28.06.2016 . Ne 2/16 - 3).

Pabouas mporpamma peanuzyercst B yueOnukax O. C. I'abpuensna «Xumus. ba3zossiit yposenby» nist 10, 11 kinaccos.

JlaHHas mporpamMma KOHKPETH3UPYET COJAEp)KaHUe CTaHJapTa, JaeT paclpelesieHre y4eOHBIX 4acoB IO paslienaM Kypca, MOCiIe0BaTeIbHOCTh
M3YUYEHHS TEM H Pa3/IeoB C YI€TOM MEXKIIPEIMETHBIX U MPEIMETHBIX CBSA3EH, IOTHKH Y4eOHOTO TPOIIECC, BO3PACTHBIX OCOOCHHOCTEH yJaIiXcsl.
IMporpamma paccuntana na 70 yacoB (36 + 34 3a kaxablii rox) 1 yac B HeJeIr0, B TOM YKCIIE Ha KOHTPOJIbHBIC pa0OTHI- 2 Yaca, MPaKTHUECKUE PadOThI
2 1 3 9aca COOTBETCTBEHHO.

10 xknacce - Opranuueckass XuMus
11 kanace - OOmas xuMus
Cpok peanu3zanmnu JaHHOH NPOrpamMMel — 2 roga.

1. Ilnanupyemble pe3yJibTaThbl H3yUeHHs NpeAMeTa

JleATenbHOCTD yunTels B 00y4eHHH XUMUH B Cpe/IHEH IIKOJIe JOJDKHA ObITh HAIIPaBJIeHA HA JIOCTIDKEHUE 00YYaIOIIMMHUCS CIEAYIONINX TUIHOCTHBIX PE3YJIbTaTOB:

1) B IECHHOCTHO-OPHUEHTAIIMOHHOH c(hepe — YyBCTBO FOPJOCTH 38 POCCHUICKYIO XUMHYECKYIO HayKy, T'yMaHH3M, OTHOIIICHUE K TPYAY, LIeJIeyCTPEMICHHOCTD;

2) B Tpy0BO# chepe — rOTOBHOCTH K OCOZHAHHOMY BBIOOpY JanbHelIell 00pazoBaTeabHON 1 NIPo(ECCUOHATBHON TPAEKTOPUHY;

3) B NO3HABATEIbHOM (KOTHUTUBHOM, MHTEJIEKTYaIbHOMN) chepe — yMEHHE YIPaBIATh CBOEH 103HABATEIbHON JIESTEIbHOCTHIO.

MeranpeaMeTHbIMU pe3yJIbTaTaMUA OCBOCHUS BBIITYCKHUKAMU CPEIHEH LIKOJIBI IPOrPaMMBI 3JIEKTUBHOIO Kypca I10 XUMUU SBIISFOTCS:

1) ncnonb30BaHME YMEHHI M HaBBIKOB Pa3IMYHBIX BUIOB IO3HABATEIHLHOW JIE€ATEIbHOCTH, MPUMEHEHUU OCHOBHBIX METOJIOB MO3HAHUS (CUCTEMHO-
MH(OPMALMOHHBIM aHAIIN3, MOJIETUPOBAHKE) JUUIsl H3YUEHUS pa3IMYHBIX CTOPOH OKpYXKarollei 1eHCTBUTEIbHOCTH;

2) UCTIONb30BaHHE OCHOBHBIX MHTEIIEKTYaJIbHBIX onepanuii: GopMylIrpoBaHHe TUIIOTE3, aHAJIU3 U CUHTE3, CpaBHEHHE, 0000I1IeHe, CUCTeMaTH3alus,
BBISIBJICHUE IPUYNHHO-CIICCTBEHHBIX CBSA3€H, IOMCK aHAJIOTOB;



3) yMeHue TeHepUpPOBAaTh UJIEU U ONPEILISITh CPEICTBA, HEOOXOIUMBIE JIJISl X peaTu3allvi;
4) yMEeHHE OPEICNIATh LEH U 33aJ]a4d JeSTSIIbHOCTH, BEIOUPATh CPEACTBA PEAIU3AIiH 1IN U IPUMEHSTh UX HA MIPAKTHKE;
5) HWCNOJB30BaHUE PA3TUYHBIX HCTOYHMKOB JUISI TOJYYCHHS XUMHUYECKOW HMH(POPMAIMKM, TOHMMAHHE 3aBUCUMOCTH COJEpKaHUS W  (POpMBI
npecTaBicHusl HHPOpMAIUK OT 1IeJIel KOMMYHHUKAIIMU U aJipecara.
6)CTpOUTH JIOTHYECKHE IIETTH PACCYXKICHHIA,
7)caMoCTOATENILHO (hOPMYITHMPOBATH TIO3HABATEIILHYIO 1IEJIb U CTPOUTH CBOM JICHCTBHS B COOTBETCTBUH C HEIA;
8)cocTaBiATh IU1aH JICHCTBHIA;
9)ornpenenaTh 3HaYCHUE U POJIb OPTraHUYECKON XUMHH.

IIpenmMeTHbIMHU pe3yJIbTATAMH OCBOCHHSI BHIITYCKHUKAMU OCHOBHOM IIKOJIBI IPOTPaAaMMbI IO XUMUH SIBIISIFOTCSI:
10 kaacc

e HCHOJIB30BATh IIPU XAPAKTCPUCTUKE OPIraHUYCCKUX BCIICCTB IOHATUS «OPraHUYCCKask XUMUAY, KIIPUPOAHBIC, HICKYCCTBCHHLIC 1 CUHTCTHYCCKUC
OpPraHn4€CKrUC COCIUHCHU A,

e OTJIHNYATb OCO6CHHOCTI/I, XapaKTCPUIYIOMIUC OPTAHUYCCKHUE COCAUHCHU .

e HAa3bIBaThb OCHOBHBIE MOJIOKEHUS TEOPUU CTPOCHUSI OPTraHUYECKUX COCTMHEHUH;

e  (opMynHpOBaTH OCHOBHBIE TOJIOKEHHSI TEOPUU XUMHUYECKOTO CTPOCHHSI OPraHWYeCKUX coenHeHni A. M. ByTiepoBa u WUTIOCTPUPOBATh UX MPUMEpPaAMH 13

OpraHN4eCKON U HEOPTraHUYECKON XUMHUU;

e HCIOJIb30BATh MOHATHS: «BAJICHTHOCThY, «YTJIEPOJHBINA CKEIIET», «TOMOJIOTHSIY;

e Ha3bIBaTh BUJ CBSA3M B OPraHUYECKUX BEILIECTBAX.

e  XapaKTepU30BATh CTPOEHHE U XMMHUECKHE CBOICTBA U3yUYEHHBIX OPTaHUYECKUX COCAMHEHU;

e OOBSACHATH 3aBUCUMOCTh CBOICTB BEIIECTB OT UX COCTaBa U CTPOEHUS;

e OIpEeNesITh MPUHAAIEKHOCTh K Pa3IMYHBIM KJIacCaM OPraHUYEeCKUX COEINHEHUM.

e OOBACHATH NOHATHE «(PYHKIMOHATIBHAS IPYTIIaY.

e  HCIOJNB30BAaTh NPHOOPETEHHBIE 3HAHUS U YMEHUSI 0€30I1acHOr0 00pallleHusl ¢ TOPIOYMMHU BELIECTBAMHU, TAOOPATOPHBIM 000PYI0BaHUEM.
e Ha3bIBATh BAYKHEHIINE UCKYCCTBEHHBIE BOJOKHA, IJIJACTMACCHI; CHHTETUYECKUE BOJIOKHA, KaydyKH, IIJIaCTMACCHI.
e Ha3bIBATh BELIECTBA: TOPMOHBI, (DEPMEHTHI, BATAMUHBI, JIEKAPCTBA U JaBaTh UM XapaKTEPUCTHKY;

e HCHOJB30BATh NPUOOPETEHHBIC 3HAHUS U YMEHHUS JJ1s1 6€30MaCHOTO 0OpaIleHus] ¢ TOKCHYHBIMU BEIIECTBAMHU.

o MNOHUMATh XUMHUUYCCKYIO KaPTHUHY MHUPA KaK COCTABHYIO 4aCTh HEJIOCTHOU HAYYHOU KapTUHBI MUPA;

PACKpPBIBATHL POJIb XUMHUU U XUMHUYCCKOI'O ITPOU3BOJACTBA KAK HpOHBBOZLHTCHLHOﬁ CHJIbI COBPEMCHHOTI'O O6IJ.[CCTB3.;

Q)OpMYHI/IpOBaTB 3HAYCHHE XUMUH U €€ ,Z[OCTPDKGHH?I B HOBCG,Z[HGBHOﬁ JKHM3HH YCJIOBCKA,



apryMEHTUPOBATh YHUBEPCAILHBIN XapaKTep XUMHUECKHUX MOHATHH, 3aKOHOB M TEOPUH JIJIsl OpraHUIeCcKOl XUMMHU;

WCTIONB30BaTh MpaBuja U HOPMBI MEKIYHApOTHOW HOMEHKJIATYpPBI IJsl Ha3BaHUI BEIIECTB MO (OpMyNiaM M, HA00OPOT, UIA COCTABICHUS MOJEKYJSPHBIX U
CTPYKTYPHBIX (POPMYIT COCAMHEHHIA IO MX Ha3BaHUSIM;

3HATh TPUBHAIbHBIC HA3BAHUS BAKHEUIINX B OBITOBOM OTHOLICHUH HEOPTaHMUECKHX M OPTaHUYECKUX BEILECTB;

UCIIOJIb30BaTh 3HAKOBYIO CUCTEMY XMMUYECKOTO sI3bIKa [ 0TOOPaKEeHHUs cocTaBa (XMMUUeCKue (YOpMYJIbI) U CBOMCTB (XUMHUYECKHE YPaBHEHHsI) BEIICCTB;
XapaKkTepu30BaTh CBOWCTBA, MOJyYeHHE M NMPHUMEHEHHE BaXHEWIIMX MpEACTaBHTENCH KIACCOB OPraHUYECKUX COCTUHECHUH (aJKaHOB, aJIKEHOB, AJIKWMHOB,
QIKaJEHOB, aPOMAaTHYECKUX YIIIEBOJIOPOIOB, CIUPTOB, )EHOIIOB, aIbJETHIOB, MPEICIFHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT, CJIOXKHBIX 3(QHUPOB H KHUPOB,
YTJIEBOJIOB, aMHHOB, aMUHOKHCIIOT);

yCTaHABJIMBATh 3aBHCUMOCTh SKOHOMHKH CTPAaHBI OT JOOBIYH, TPAHCTIOPTHPOBKH U MEPEepabOTKN YTIEBOJOPOIHOTO CHIPhs (HEQTH 1 IIPUPOIHOTO rasa);
HKCIIEPUMEHTATBHO TMOATBEP)KIATh COCTAaB M CBOMCTBA BaKHEHIMX NMpEICTaBHTENCH M3YYEHHBIX KJIACCOB OPraHWYECKUX BEHIECTB C COOIOJCHUEM MPaBHII
TEXHHUKHU 0€30TaCHOCTH I Pa0OTHI C XUMHUYECKUMH BEIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM;

COONIOIaTh TIpaBMJIa SKOJOTUYECKOH OE30IacHOCTH BO B3aMMOOTHOIICHHAX C OKPYXKAIOMIEH cpemol mpu oOpalieHHH ¢ XUMUYECKHMMH BEIECTBAMH,

MaTepuajlaMu U MpouncccamMu.

11 kynace
O0OBSICHATH OCHOBHBIE XUMUUECKHUE TTOHITHS;
dbopmynuposath [lepronndeckuit 3axon /1. M. MenaeaeeBa 1 3aKOHOMEPHOCTH U3MEHEHHI B CTPOSHUHU M CBOHCTBAX XMMHUYECKUX JIEMEHTOB M 00pa30BaHHbBIX

HMMHU BeEIeCTB Ha ocHOBe [leprnoanyeckoit CHCTEMbI Kak rpauueckoro otoopaxenus [leproanueckoro 3aKoHa;

OIIPENEIIATE 3aps]l UOHa,
XapaKTEepPU30BaTh S- U P-3JIEMEHTBHI, a TAKXKE XKENE30 M0 UX nosioxkeHuto B [lepuonuyeckoii cucreme /1. 1. Menneneesa;

KHaCCI/I(i)I/IHI/IpOBaTB XUMHYCCKHUE CBA3HN U KPUCTAJUIMIYCCKHUE peH_IéTKI/I, O0BSICHATh MEXAHU3MBI UX 06pa30BaHI/I$I M JOKa3bIBaTh €IUHYIO IIPUPOAY XHUMUYCCKUX

cBs3el (KOBaJIEHTHOM, HOHHOMN, METAJNIMIECKON, BOJOPOTHON);



HCIIOJIB30BAaTh 3HAKOBYIO CUCTEMY XUMUUYCCKOI'O A3bIKa AJIA 0TO6pa)KeHI/I$l cocTaBa (XI/IMI/I‘{CCKI/IC (l)OpMyj'II)I) U CBOMCTB (XI/IMI/I‘IGCKI/IC ypaBHeHI/IH) BCIICCTB,

HCIIOJIB30BATH MOHATHS: BELIECTBA MOJIEKYIIIPHOTO U HE MOJIEKYJIIPHOT'O CTPOCHUS; «allIOTPOIIUA», «U30MEPUS», KTOMOJIOTHUA», «PACTBOPBI»,
«QNEKTPOIIUTHDY;

OOBSICHSITH 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOCHUS;

XapaKTEepU30BaTh YUCTHIE BEIIECTBA U CMECH;

KITACCH(HUIMPOBATH HEOPTAHUIECKHE U OPTAaHUIECKHE BEIIECTBA;

KJaccu(UIMPOBaTh XUMHUYECKHE PEaKIMU B HEOPraHHYECKOW M OPraHWYeCKOM XMMHHU MO Pa3lIWYHbIM OCHOBAaHHMSM M YCTAHABIMBATh CIELU(HUKY THIIOB

peakiuii oT 001Iero yepe3 oco0eHHOe K EAHHIYHOMY

HCI0JIb30BaTh NPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOH 1€ATEIbHOCTH U MOBCEAHEBHON )KU3HU /ISl IPUTOTOBJIEHUS PACTBOPOB
3aJJaHHOM KOHLIEHTPALINN;

I10JIb30BAThCA J1a00PAaTOPHOI MOCYI0M; YETKO U MIPABUIIBHO BBIIOJIHATH XUMUUECKUN IKCIIEPUMEHT.

OOBSICHATD MOHATHSL: «3JIEKTPOJIUTHUYECKAs TUCCOLUALINAY», «TEOPHUS IIEKTPOIUTHUECKON JUCCOLUALIUIY, OKUCIUTENbY, «BOCCTAHOBUTEIbY,
«OKHCIICHHEY, «BOCCTAHOBIICHHUEY, «CKOPOCTh XMMUYECKON PEAKLUNY», «KATAIIN3Y, «XUMUYECKOE PAaBHOBECHE.

XapaKTepU30BaTh CKOPOCTh XUMHUYECKON pEakiiy 1 e€ 3aBHCUMOCTh OT Pa3IUUHBIX (DaKTOPOB;

XapaKTeprU30BaTh XUMHUYECKOE PABHOBECHE U €T0 CMEIIICHHE B 3aBUCUMOCTH OT PAa3NIMUHBIX (DAKTOPOB;

MPOU3BOJUTH PACUETHI 0 XUMHUYESCKUM (POPMYJIaM M YPaBHEHUSIM HA OCHOBE KOJIMYECTBEHHBIX OTHOIICHUH MEKAY YIaCTHUKAMU XUMHYECKUX PEaKIIH;
— XapaKTepH30BaTh THAPOIN3 KaK crieU(UYHBII 0OMEHHBIH TPOIIECC U PACKPHIBATH €0 POJIb B )KUBOW M HEXKUBOW NPUPOJIE;

XapaKTepr30BaTh AMEKTPOIIN3 KaK CeNU(UIHBIH OKUCIUTETLHO-BOCCTAHOBUTENBHBIH MPOIIECC M OMPEENATh ero MPaKTHUeCKoe 3HaAYCHHE;

XapaKTEepru30BaTh KOPPO3HUIO METAJUIOB KaK OKHUCIIMTEIIFHO-BOCCTAHOBUTCILHBIN Imponecce u npejiaratb CITIOCOOBI 3allUThI OT Hee,

OOBICHATh XMMUYCCKUE CBOMCTBA! KHCJIOT, menoqeﬁ, COJICI>'I, MCTAJJIOB U UX CIIJIaBOB.
Ha3bIBaTh U3YYCHHBIC BEIICCTBA 110 ((TpHBHaHBHOﬁ)) N MG)K}IyH&pOI[HOI\/’I HOMCHKIJIATYPE,
OIPCACIIATh IMPUHAMJICIKHOCTD BCUICCTB K PAa3JIMYHLIM KJIaCCaM;

IMOHUMATh XUMHUYECKYIO KapTUHY MHpPa KaK COCTaBHYIO 4aCTb LIEJIOCTHOM Hay‘lHOﬁ KapTUHBI MHpa,

PACKpPBIBATHL POJIb XUMHUU U XUMHUYCCKOI'O ITPOU3BOJACTBA KAK HpOPI3B0}.IHTCJ'H:HOI>i CHJIbI COBPEMCHHOTI'O O6IJ.ICCTB3;
Q)OpMYHI/IpOBaTB 3HAYCHHE XUMUH U €€ ,Z[OCTPI)KGHPI?I B HOBCG,Z[HGBHOﬁ JKHM3HH YCJII0OBCKA,

APpTryMCHTHPOBATH yHHBepC&HLHLIfI XapaKTep XUMHUYCCKUX HOHHTHﬁ, 3aKOHOB U TCOpI/Iﬁ JJIsL opraHqucxoﬁ n HeOpFaHI/I‘IeCKOﬁ XHUMUU,



*  HCIOJH30BATh NMPAaBWJIA U HOPMBI MEXIYHApPOAHOM HOMEHKJIATYpHl [ Ha3BaHWW BEHIECTB MO (opMyrnaM W, HA00OpOT, AJSl COCTABIICHUSI MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (POPMYJT COCAMHEHHIA IO MX Ha3BaHUSIM;

e  3HAaTh TPUBHAIbHBIC HA3BAHUS BAKHEUIINX B OBITOBOM OTHOLICHUH HEOPTaHMUECKUX M OPTaHUUECKUX BEILECTB;

e  DJKCIEPUMEHTAIBHO MOATBEPXKJATh COCTAB M CBONCTBA BAKHEHIIMX MPEACTaBUTENEH H3YyUYEHHBIX KJIACCOB HEOPTaHWYECKHX M OPraHWYECKHX BEIECTB C
COOJII0ZICHHEM MTPABUII TEXHUKH 0€30MaCHOCTH AJIsl pabOTh C XUMUYECKUMH BELIECTBAMH U TaOOpaTOPHBIM 000PYI0BaHUEM;

e coOmojaTh NpaBWJIa IKOJIOTUYECKOH 0e30MacHOCTH BO B3aMMOOTHOIIEHMSAX C OKpYXKalolled cpenoil mpu oOpalleHMH € XMMHUYECKMMH BELECTBaMH,

MarepuajlaMi M IMpoucccaMu.

BblnyCKHuK Ha 6azoeom YPOG6HE nojiydum 603MOHCHOCHIb HAYHYUMBCA:
— UCNONB306AMb MEMOObl HAY4YHO20 NO3HAHUA nPU 6bINOJIHEHUU NPOEKMOE U yll€6H0'MCCJZeaOGam€JZbCKLDC 3a0a4 XUMUYEcKou memamuxku,
— NPOCHO3Uposanib cmpoernue u CBOUCMEBA HE3HAKOMBIX HeopecaHUu4YeCKux U Op2anudecKux eewecne Ha OCHoO6e analocuu,

— HNpPOCHO3UpOo6AaNb medYeHUue XuMUudecKux npoyeccoe 6 3deucumocmu om yCﬂOGLlZZ ux npomexkadHus u npedﬂaeamb cnocobwl ynpaejieHus sSmumu

npoyeccamul;
— YCMaHagIueams 63auUMOCEA3U XUMUU C NPEOMEeMAamu 2yMAHUMApPHO20 YUKIA (A36IKOM, TUMEPAmMypoll, MUPOBOU XYOOHCeCMBEHHOU KYIbmYpPoll);
— pAcKpbleams poib XUMUYECKUX 3HAHUL 8 0Y0yuell npaKkmuieckol 0esmenbHOCmiL,

— pAcKpbleams poib XUMUYECKUX 3HAHUU 8 hOPpMUPOBAHUY UHOUBUOYANbHOU 00PA308aAMENbHOL MPAEeKMOPULL,



— HNpPOCHO3UpoBAaNtb cnocobHocm HEeOpcanHu4eCKux u OpcaHuvYecKux eewiecme nposeiinb OKUCIUNE/IbHbLE U/Unu 80CCMAHOBUMENIbHbIE CEOUCMBA C

y’lél’HOM cmenenel OKUCeHUs 21eMEHMO8, 06pa3yiou;ux Uux,
— ap2ymeHmupoeamnmbs eOUHCINBO Mupa eeugecme yCmaHo61eHUuem 2CHEMUYECKOll 853U Me.?fcdy Heopeanu4eCKumu u opeaHudeCKumMu eeugecmeamut,
— 81a0emb XUMUYECKUM SA3bIKOM OJisl 0602au;ele Cl08APHOCO0 3anaca u paseumust pedu,

— Xapakmepuzoeambv CmMaHo6J/IeHUe HayllHOMV meopuu Ha npumepe OmiKpsvinus HGPMOGMVQCKOZO 3AKOHA U meopuu XumudeCKkoco CnmpoeHusl opecaHu4ecKux

eewecme,
— Kpumu4ecKu OmHoCcumbscs K l’lC€6()0HClyLlH01/vl XUMUYECKOU qubopmaL;uu, nozzyuaejwoﬁ U3 pasHblX UCMOYHUKOB,

— NOHUMAamMb 2100AbHbIE l’lp06]l€/l/lbl, cmosuue neped yenoeevecmeom (31('0]1021/!”601(‘“8, I9HepzcemuveckKue, Cblpb€6bl€), u npedﬂaeamb nymu ux peuteHusl,

6 MmOoM Yucie u ¢ NOMOuWbIO XUMUU.

OO0mas xapakTepucTUKa yueOHOro npeamera

Oco0eHHOCTH copepkaHus OOyueHHs XUMHU B CpeIHEe IIKoyie OO0YyCIIOBJIEHBI CHeNM(UKON XUMHMHM, KaK HAyKH, W MOCTaBJICHHBIMU 3agadyamMu. OCHOBHBIMHU
npoGyieMaMu XMMHHU SIBIIIOTCA M3Y4YEHHE COCTaBa M CTPOEHMS BEIIECTB, 3aBUCHMOCTH HUX CBOMCTB OT CTPOEHHMS, MOJYYE€HHE BEIUIECTB C 3aJJaHHBIMH CBOWMCTBA- MH,
WCCIIe/IOBAaHNE 3aKOHOMEPHOCTEH XMMHYECKUX PEaKIWi W MyTeH YIpaBleHHs MMU B LEJSIX MOJyYeHHS HEOOXOJMMBIX YEIOBEKY BEIECTB, MAaTEPHAIOB, SHEPTHUU.
[TosTOMy B paboueii mporpaMMe O XUMHH HAIIUIA OTPAKEHHUE OCHOBHBIE COJIEpKaTeNIbHbIC TMHHU!

* «BemecTBo» — 3HaHUS O COCTAaBE M CTPOCHUH BEIIECTB, MX BKHEHIINX (PU3NUECKUX M XUMUYECKUX CBOWCTBAX, OMOJIOrHIYECKOM ACHCTBUY;

* «XuUMHYECKas peaKIyshy — 3HaHMS 00 yCIOBHX, B KOTOPBIX MPOSBISIOTCS XUMHUECKHE CBOWCTBA BEIIECTB, CIIOCO0aX yNPaBIeHN XUMUYECKUMH ITPOLIECCAM;

* «[IpuMeHeHue BemeCTB» — 3HAHHS U OMBIT MPAKTHYECKON JEATENLHOCTH C BENIeCTBAMH, KOTOPbIE HanboJiee 4acTo yrnmoTpeOISIOTCs B MOBCEAHEBHOW KHU3HH,
LIMPOKO UCIOJIB3YIOTCS B IPOMBIIIIIEHHOCTH, CEILCKOM XO35IICTBE, Ha TPAHCIIOPTE;

* «SI3BIK XUMUM» — CUCTEMA BAXKHEHIINX MOHATUN XUMHH U TEPMUHOB, B KOTOPBIX OHU ONMCBIBAKOTCS, HOMEHKJIATypa HEOPIraHUYECKUX U OPraHUYECKUX BELIECTB,
T. €. UX Ha3BaHUs (B TOM YMCIIC U TPUBHAIBHBIC), XUMUUECKUE (POPMYIBI U YPAaBHEHUS, a TAaKXKe TpaBUiia MepeBoJia MHPOPMAITUK C POJHOTO MM PYCCKOTO SI3bIKa HA
SI3BIK XUMHUH U O0paTHO.



2. Oouree cogep:xkanue nporpammbl. 10—11 kjaccbl. ba3oBblii ypoBeHb.
Oprannyeckast xumus. 10 knace (1 4 B Hegento Bcero 36 4, u3 HUX | U — pe3epBHOE BpeMs)
BBeaenue
Metoael HaygHOTO TIo3HaHMs. Habmonenue, mpeanonoxkenue, runoresa. [louck 3akoHomepHocteid. Hayunbiii skcriepumenT. BoeiBon. [lemoHcTpanmu.
Buneodparmentsl, ciaiiipl ¢ N300pakeHUSIMH XUMUYECKOH JIaOOPaTOPUH, IPOBEIEHUS XUMHUUECKOTO HKCIIEPUMEHTA.
Tema 1. Teopusi cTpoeHHsI OPraHUYECKUX COCAMHEHUH
Teopus cTpoeHust opranuuckux coequHenuil. [Ipeamer oprannyeckoir xumuu. MecTo 1 3HaueHUuE OpraHM4eCKON XMMHUM B CUCTEME €CTECTBEHHBIX HayK.
BanentHocts. Xumuueckoe crpoeHue. OCHOBHbBIE IOJIOKEHUS TEOPUU CTPOEHUS OPraHUYECKUX COEIMHEHUH. YTJIEpOIHBIM CKeleT OpraHu4ecKon
MoJiekybl. KpaTHOCTh XxuMmudeckoil cBs3u. M3omepus u uzomepsl. JlemoHcTpauuu. [lnaBinenue, oOyrivMBaHME M T'OPEHUE OPraHUYECKHUX BEILECTB.
Monenu MoeKys NpeACcTaBUTeNeH pa3InyHbIX KJIIaCCOB OPTaHUYECKUX COEIMHEHUH.
JlaGopatopuble onbIThl. 1. OmpeneneHue 3JIE€MEHTHOTO COCTaBa OPraHMYECKMX coequHeHuM. 2. M3roroBieHue Mopenaed MOJIEKYJl OpraHMYecKHX
COCIMHECHUM.
Auikanbl. llpuponHelii ras3, ero cocraB W NPUMEHEHHME KaK HMCTOYHMKA DSHEPIUM M XUMHUYECKOTO ChIpbs. ['OMOJIOrMYECKHI psf HpeneibHbIX
YII€BOI0pOAOB. M30Mepusi 1 HOMEHKIIaTypa ajlKkaHOB. MeTaH M 3TaH Kak IpeJICTaBUTENN ajlkaHoB. CBoCTBA (rOpeHUE, peaKkIMi 3aMEeLIeHUs], TUPOJIU3,
neruapupoBanue). [Ipumenenue. KpekuHr u nzomepusanus ajJkaHOB. AJIKWIJIbHBIE pajJuKaibl. MexaHu3M CBOOOJHOPAAMKAIBLHOIO IaJOr€HUPOBAHUS
QJIKaHOB.
AJIKeHbI. DTWIEH KaK MpeACTaBUTENb aJKeHOB. [lomydeHue 3TujIeHa B MPOMBIIUIEHHOCTH (JIETUAPUPOBaHME 3TaHa) U B JabopaTopuu (Aeruaparanus
stanosa). CBoiicTBa (ropeHue, OpoMUpOBa- HUE, TUApATALIMS, TOTUMEpHU3alns, okuciienne pactBopoM KMnO4) u npumenenue stuseHa. [lomudTuiieH.
IIponunen. CrepeoperynsipHOCTb nonuMepa. OCHOBHBIE OHITHSI XUMUH BBICOKOMOJIEKYJIIPHBIX COEAMHEHNN. Peakuiny nommmepusanyi.
Juenbl. Byraguen u H30MpeH Kak MpeICTaBUTENM JAWEHOB. Peakuuy NpuUCOETMHEHUS € YYacTHEM CONPSDKEHHBIX JIMEHOB (OpomMHpOBaHUE,
MOJINMEpU3aLus, THAPOTraJoreHupoBaHue, ruipuposanne). HarypaiabHblii 1 CHHTETHYECKUH KaydyKu. Pe3uHa.
AJIKHMHBI. AUETHJIEH Kak Ipe/icTaBuTeNb ajdkuHOB. [lonydeHue anerusieHa kapOUIHBIM M METaHOBBIM crocobamu. IlonyueHue kapOujga KanbLusl.
CoiicTBa (ropenue, OpoMupoBaHue, THApaTalMs, TPUMEPU3aLs) U IPUMEHEHHUE alleTHIICHA.
Apenbl. ben3on kak mpencraButelb apeHoB. CoBpeMeHHBIE TPEACTaBICHUS O CTpoeHHH OeH3oma. CBoiicTBa O€H30y1a (TOpeHHe, HUTPOBAHHE,
OpOMHUpPOBaHME) U €r0 IPUMEHEHHUE.
Hedtp 1 cioco6s! ee nepepadotku. CoctaB HepTH. [lepepaboTka HEPTH: TEperoHKa U KPeKUHT. PUPOpMUHT HU3KOCOPTHBIX HedTenpoaykToB. [lonarue
00 OKTaHOBOM YHCIIE.
JlemoncTpauuu. ['openne MeraHa, 3TUieHa, aneTwieHa. OTHOILIEHWE MeTaHa, STHJIEHa, alleTUieHa W OeH30Jla K pacTBOpaM IEepMaHraHara Kaylus U
OpomHoii Boje. IlomyueHue sTuieHa peakiueidl IeruapaTalMy 3TaHOja, aleTHWIeHa — THAPOIU30M KapOuja kanblus. PaznoskeHue kaydyka mnpu
HarpeBaHUU, UCIIBITAaHUE TPOAYKTOB Pa3JIOKEHUs Ha HenpenenbHoCcTh. Komtekuns o0pa3inoB HepTu 1 He(TEpPOIyKTOB.
JlabopaTopubie onbiThbl. 3. OOHapykeHHE HEIpeneibHbIX COEAMHEHUN B KuAkux Hedrenpoaykrax. 4. Ilomyuenue u cBoiicTBa aneTwieHa. S.
Osnakomienue ¢ kouiekuueil «kHedTb u mpotyKThl €€ mepepadoTKm.



Tema 3. Kucjiopoacoaep:kamue opraHudecKue coeIMnHeH st
Couprbl. MeTaHosl M 3TaHOJ Kak IPEACTABUTENM IPENEIbHBIX OJHOATOMHBIX cHUPTOB. CBOMCTBA 3TaHOJa (FOPEHUE, OKUCIEHHE B albJErHI,
neruaparanus). Ilonydenune (OpojkeHUEM TIUIIOKO3bl M TUApaTallded 3TWIEHA) U NPUMEHEHHE 3TaHOoJIA. DTUJICHIVIMKONb. [JIMIepuH Kak euie OJuH
IIPEICTaBUTENIb MHOTOATOMHBIX clIUPTOB. KauecTBeHHas peakiusi Ha MHOTOQTOMHBIE CIIUPTHI.
®enoa. Ilonyyenue Qenosna u3 kameHHoro yris. KameHHblil yroias m ero ucnosb3oBaHue. KokcoBaHME KaMEHHOTO YIUIS, BaXKHEWIIME IPOIYKThI
KOKCOXHMHUYECKOTO MPOU3BOJICTBA. B3auMHOEe BiIMsSHHE aTOMOB B MoJieKysie (eHoja (B3aMMOJCHCTBHE ¢ OpPOMHOM BOJOW M THIPOKCHIOM HATPHUSA).
ITonmyyenue u npumeHneHue ¢eHoa.
Aubaeruabl. Popmanpaerusl U aunetaabAeruj Kak IpeactaBuTenn anpierufon. llonarue o keronax. CoiicTBa (peaklys OKHCIEHUS B KUCIOTY U
BOCCTAQHOBJICHUS B CIHPT, peakUus MOJU- KOHJeHcauuu ¢Gopmanpaeryna ¢ ¢enosnom). IlomyueHue (OKUCIIEHHMEM CIHUPTOB) M IpUMEHEHHE
dopmanpaernaa u anetanpaeruaa. eHonodopManbaeruaHbIe IaCTMACCHL. TepMOIIIACTUYHOCTh U TEPMOPEAKTHBHOCTD.
KapOoHoBble KHCJOTBI. YKCyCHass KHCIOTa Kak IpeICTaBUTEIb MPEICNIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. CBOWCTBA YKCYCHOW KHCIIOTBI
(B3aMMOEHCTBHUE C METAJNIAMH, OKCHJIaMH METAJIOB, THAPOKCHIAMH METAJUIOB M COJISIMU; peakius stepudukanun). [I[puMeHeHne yKCyCHOM KHCIIOTHI.
Caoxxnbie 3¢pupbl 1 kupbl. CiioxHbIE 3QUPBI KaK MPOAYKTHl B3aUMOJEHCTBUS KUCIOT CO CHUPTAaMH. 3HAUEHUE CIOXKHBIX 3(DUPOB B IPUPOJE U KU3HU
yenoBeKka. OTAeNbHbIE IPEICTaBUTE- JIU KUCIOT HHOTO CTPOEHUS: OJIEMHOBAs, JIMHOJIEBAs, IMHOJICHOBAs, aKpUiloBasl, 11aBeseBas, OeH3oitHas. XKupbl kak
CJIO’KHBIE 3(DUPBI TIMLEPUHA M KUPHBIX KapOOHOBBIX KUCIIOT. PacTuTeNbHbIE U KUBOTHBIE KUPBI, UX COCTaB. [ MapoIn3 WK OMBLIEHHE KUPOB. MBLIA.
Cunrernueckue Morouiue cpencrsa (CMC). Ilpumenenue xupoB. 3aMeHa KUPOB B TEXHUKE HETIUIIEBBIM ChIPbEM.
¥Yraesoasl. [Tonarue o0 yrneBosaax. ['noko3a kak npeacTaBuTellb MoHocaxapuaoB. [ToHaTHe 0 1BOMCTBEHHON (DYHKIIMK OPraHUYECKOI0 COSAMHEHUS Ha
IIpUMepEe CBOMCTB IJIIOKO3bI KaK ajlbJIeTHJa 1 MHOTOATOMHOIO CIIUPTa — albJeru10cHupTa. bpoxkeHue riatoko3bl. 3Ha4YeHUE U MPUMEHEHHE TIHOKO3bI.
@pykTo3a Kak M30Mep IMOKo3bl. Caxapo3a Kak NpeAcTaBUTENb aucaxapuaos. IIpomsBoactBo caxapa. Kpaxman u nemnosioza Kak NpeCTaBUTENH
noncaxapuoB. CpaBHEHHE UX CBOMCTB U OHOJIOrHYecKas pojb. [[puMeHeHne 3Tux nonmucaxapuaos.
JemoncTpanuu. OkuciieHue cnupra B anpaeruj. KauecTBeHHble peakiuu Ha MHoroaromusle cnupthbl. Komtekums «Kamennslid yroaby». Kosreknus
MIPOJYKTOB KOKCOXMMHMUYECKOTO Mpou3BoAcTBa PacTBopuMoCTh (heHosia B Bojie py OOBIUHOM TeMIeparype U Nnpu HarpeBaHuu. KauecTBeHHbIE peakiuu
Ha QeHoi. Peakuus cepeOpsHOrO 3epKayia aqbJeTHA0B U INIOK03bl. OKUCIEHUE albJIerHI0B U TIIOKO3bl B KUCIOTY ¢ ToMomIbio Tuapokcuaa meau (I0).
KauectBennas peaxuus Ha kpaxmain. Komnekuus s¢upHbix Macen. Komnekuus miactmace ¥ u3aenuid u3 HuX. Kosulekuusi HCKyCCTBEHHBIX BOJIOKOH U
W3JEIUN U3 HUX.
JlabopaTopHusle onbIThI. 6. CBoOlicTBa 3THUIIOBOrO criupTta. 7. CoiicTBa riuuepuna. 8. CBoiictBa Gpopmanbaeruaa. 9. CoiicTBa ykcyc- HOM KucioTsl. 10.
CaoiictBa xupoB. 1 1. CpaBHEHME CBOWCTB pacTBOPOB MbLIA U CTUPAIBHOIO nopomka. 12. CoicTsa rioko3sl. 13. CBolicTBa KpaxMala.

Tema 4. A3oTcoaep:xkaiuue OpraHudecKue coeIMHeH st
AMHUHBI. MeTHUJIAMUH KaK MPEJICTaBUTEb AM()aTHUCCKUX aMHUHOB M aHHJIMH — KakK apoMaTHueckuX. OCHOBHOCTh aMHHOB B CPAaBHEHHUU C OCHOBHBIMHU
CBOMCTBaMM aMMHUaka. AHWIMH M €r0 CBOMCTBA (B3aMMOJICHCTBUE C COJISTHON KHUCIOTOW M OPOMHOM BOJ0i). B3anMmHOE BIMsIHME aTOMOB B MOJICKYJIax
OpraHMYeCcKUX COeIMHEHUI Ha npuMepe anwinHa. [lonyuenue anununa no peakuuu H. H. 3ununa. I[lpumenenue anuianHa.



AMUHOKHMCIOTBI. ['JIMIMH M anaHuH Kak IpeICTaBUTENM IPHUPOJIHBIX AMUHOKHCIOT. CBOMCTBa aMHMHOKUCIOT Kak aM(OTEpHBIX OpPraHUYECKUX
COeMHEHUH (B3aMMOACUCTBHE CO MIeNoyaMH M Kuciotamu). OcOOEHHOCTH AMCCOLMAIMM aMUHOKHCIOT B BOJHBIX PAacTBOpax. BUIOJSpHBIE HOHBHI.
OOpa3oBaHue NOJIMNENTU0B. AMUHOKAIPOHOBAsI KMCJIOTa KaK MPEJCTABUTENb CUHTETUYECKUX aMUHOKUCIOT. [IoHATHE O CHHTETHYECKUX BOJIOKHAX Ha
npuMepe KarpoHa. AMHHOKUCIIOTHI B IPUPOJIE, UX OMooruyeckas pojib. HezameHnMble aMUHOKHUCITOTHI.
Beaxn. benku kak nomunentuasl. CTpykrypa OenkoBbIX Mosiekys. CBoicTBa 0OenKoB (ropeHue, TuApoJn3, LBETHbIE peakuuu). buonsornueckas poib
0enKoB.
HyxkienHnoBbie kucjoTbl. HykiienHOBBIE KMCIOTHI Kak MONMHYKICOTUAbl. Ctpoenne nHykiaeotuaa. PHK u JIHK B cpaBHenun. X posib B XpaHEHUH U
nepenave HaciencTseHHor naopmanmu. [ToHsITHE O TeHHOW WHXCHEPUU B OMOTEXHOJIOTHH.

I'eHeTn4yeckasi CBA3b MeEKAY KJACCAMH OPraHUYeCKHX coeluHeHHM. IIoHATHE O TeHETMYECKOW CBA3M M TEHETHYECKHX pAnax. JlemoHcTpanuu.
B3anmMoneiicTBre aMmmMuaka U aHHJIMHA C COJIsl- HOM KUCIOTOW. Peakmust anmimHa ¢ OpoMHO# Bool. [loka3aTrenbcTBO HaMMUIUs (PYHKIIMOHAIBHBIX TPYII B
pacTBOpax aMUHOKMCIOT. PacTBopeHue u ocaxaeHue OenkoB. L[BeTHble peakinuu OenkoB. ['opeHue nruubero mepa M HepcTsHOM HuTH. Mojenb
moutekynbl JIHK. Ilepexoapbl: 3TaHON — 3THIIEH — ATUJIEHITIMKOIb — 3TUIeHIUKOIAT Menu (1I); ataHonm — 3TaHans — 3TaHOBAs KUCIIOTA.
JlabopaTopusblie onbIThl. 14. CBolicTBa OEIKOB.

IIpakTnyeckas padora Ne 1. Pemenne sKkCriepuMeHTaIbHBIX 3371a4 110 UISHTH()HUKAINN OPTaHMUECKUX COCTMHEHUH.

Tema S. Xumusd U ;KM3Hb
IInactmacebl M BoJiokHa. [lomumepusanysi ¥ NOJUMKOHAEHCALMS KaK CIOCOOBI IMOJIyYEHUSI CUHTETHUYECKUX BBICOKO- MOJIEKYJISIPHBIX COEIMHEHUH.
[TonmyyeHne HMCKYCCTBEHHBIX BBICOKO- MOJIEKYJISIPHBIX COEAMHEHUH XMMHUYEeCKOH Moaudukanuel nmpupoaHbIX HoauMepoB. CTpoeHue MOJMMEpOB:
JUHEIHOe, MpOoCTpaHCTBEeHHOE, ceTuaToe. [loHsATHE O TutacTMaccax. TepMoIulacTUYHBIE M TEPMOpPEAKTHUBHBIE MOJUMEpbl. OTIeNbHbIE NPEACTABUTEIN

CHUHTETHYECKUX U UCKYCCTBEHHBIX MOJMMEPOB: (heHomo(popManbIeruIHble CMOJIbI, MOJU- BUHUIXJIOPU, TediaoH, nemryiaous. [loHsTue o XuMHYeCKUX
BoJIOKHax. HaTypanbHble, CHHTETHYECKHE U UCKYCCTBEHHbIE BOJIOKHA. Knaccudukanus v oTneiabHble NPECTaBUTENN XUMUYECKUX BOJIOKOH: alleTaTHOE
(TpHalLeTaTHBIN 1IENK) U BUCKO3HOE BOJIOKHA, BAHUIXJIOPHIHBIE (XJIOPUH), MOJTUHUTPUIIbHBIE (HUTPOH), OJIMaMUAHbIE (KallPOH, HAMJIOH), TOJIUA(PHUPHBIE
(y1aBcaH).
®epmentbl. DepMeHThl Kak OHoJOrMuyeckue KaTamuzaTopbl OenkoBoi mpuponsl. [lonstue o pH cpenbl. OcoOEHHOCTH CTPOEHHS U CBOMCTB
(cenexkTUBHOCTh U 3()(PEKTUBHOCTD, 3aBUCUMOCTb JIEHCTBUS OT TeMmeparypbl U pH cpeabl pacTBopa) (PepMEHTOB MO CPABHEHUIO C HEOPTaHUYECKUMHU
Katanuzaropamu. Posib GepMEHTOB B )KU3HEAEATEIBHOCTH KUBBIX OPIraHU3MOB U IPOM3BOJICTBE.

Butamunel. Tlonstne o BuTamuuHax. Buapl BuTamMuHHOW He- goctatrodHoctH. Kiaccudukarmuss ButamMuHOB. Butammn C kak TIpencTaBUTENb
BOJIOPACTBOPUMBIX BUTAMMHOB U BUTAMHUH A Kak MPEJCTaBUTENb KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonsbl. ITloHsTHE O TropMOHaX Kak OWOJIOTMUECKH AaKTHBHBIX BEIIECTBAX, BBIMOJHAIOUIMX HHIOKPUHHYIO PETYJIHMIO >KU3HEAESTEIbHOCTH
opraHu3mMoB. BaxkHeiilue cBoiicTBa TOPMOHOB: BbICOKasl (pu3Mojiornyeckasi akKTUBHOCTb, JAUCTAHIIMOHHOE JIEHCTBUE, OBICTpOE pa3pyllleHue B TKaHSX.
OTnenbHbIe TPEACTaBUTENIM TOPMOHOB: MHCYIMH M afpeHanuH. [Ipodunaktuka caxapHoro auadera. [IoHsTHE O CTEpPOMAHBIX TOPMOHAX Ha MpHUMEpe
MOJIOBBIX TOMOHOB.

JlexkapcrBa. JlekapcTBeHHas! XMMHUSA: OT ATPOXUMHUH U (papMakoTepanuu A0 XUMHOTepanuu. AHTHOMOTUKY U AucOakTepro3. HapkoTuueckue BemecTna.

Hapxomanust, 60opr6a ¢ Hell 1 npoduiakTrKa.



Pemienne 3a1a4 no oprannyeckoii xumuu. Perenne 3a1a4 Ha BbIBOJI (GOPMYJIbI OPTaHUUECKUX BEILIECTB 0 MPOJYKTaM CrOpPaHHs U MacCOBBIM JOJISIM
3JIEMEHTOB.

Jemoncrpanuu. Komnekuus mniacTMace, CHHTETHYECKHX BOJIOKOH M HM3AeNui W3 HUX. Pa3nokeHue nepokcuaa BOJOPOJA C MOMOIIBIO MPUPOTHBIX
00BEKTOB, COJEpXKaIIMX Karajasy (Celpoe Msico, cbipoil kaprodens). Kommekuus CMC, coxmepkamux 3H3UMBL. Mcnbitanue cpeast pactBopa CMC
uHAUKaTOpHOUW Oymaroi. Koiekiuus BUTaMUHHBIX MpenaparoB. VcmbiTanue cpelnbl pacTBopa acKOPOMHOBOM KHUCIOTHI MHAMKATOPHOW Oymaroit.
VcnipiTanne anTeyHoro npenapara HHCYJIMHA Ha OETIOK.

JladopaTropHbie onbIThI. 15. 3HaKOMCTBO B o0OpasiiamMu IjIacTMacc, BOJIOKOH M KaydykoB. [Ipaktudeckas pabdora Ne 2. Pacno3HaBaHue IjiacTMacc U
BOJIOKOH.



O6mas xumus. 11 kiaace, Bcero 34 4, 1 4 B HegeI10.

Tema 1. Ilepuoanyeckuii 3aK0H U cTpoeHre aTomMa (44)

OtkpbiTue .M. MeHaejieeBbIM NEePHOANYECKOro 3akoHa. IlepBble MOMBITKH KiacCH(UKAUN XMMHUYECKHX 3JEMEHTOB. BaxHeiimme
MOHATUSA XUMHH: aTOM, OTHOCUTEJIbHAsA aTOMHAsl U MoseKysgpHas mMaccbl. Otkpeitue J1. . MenneneeBrsim [lepuonnueckoro 3akona. Ilepuonnueckunii
3akoH B popmynuposke . 1. Menneneesa.

Ilepuoauueckasi cucrema .. MenneneeBa. [lepuoguueckas cucrema [[. 1. MenaeneeBa kak rpaguyeckoe 0TOOpaKEHHUE MEPHUOANIECCKOTO
3aKoHa. PaznuuHble BapuaHThI IEpU- 0AUYECKOM cucTeMbl. [leproas! u rpymnbl. 3HaueHUE NEPUOANYECKOr0 3aKOHA U IEPUOJUYECKON CUCTEMBI.

Crtpoenne aroma. AToM — ciokHas dactuia. OTKpBITUE AJIEMEHTAPHBIX YaCTUIl U CTPOCHHUs aroMa. SIpo aroma: MPOTOHBI U HEUTPOHBI.
Nzotombl. M30TOmBI BOOpOAA. DNEKTPOHBL. DJIEKTpPOHHAs 000JI0uKa. DHepreTuueckuil ypoBeHb. OpoOutamu: s u p. d-Opburanu. PacnpenencHue
AJIEKTPOHOB 10 YHEPreTUUYECKUM YPOBHSIM U OpOUTAISAM. DNEKTPOHHBbIE KOH(PUTYypaIllM aTOMOB XMMHUYECKUX 3JIEMEHTOB. BaneHTHBIE BO3ZMOKHOCTH
aTOMOB XMMHMYECKUX 3JIEMEHTOB.

Ilepuonnyeckuii 3akoH U crpoenre atoma. CoBpeMEHHOE TOHATHE XUMHUUYECKOTO 31eMeHTa. CoBpeMeHHass GopMyIUpOBKa MEPUOTUIECKOTO
3akoHa. llpuyMHa MEPHOAWYHOCTH B W3MEHEHHHM CBOWCTB XUMHUYECKHX 3JeMEHTOB. OCOOCHHOCTH 3allOJIHEHHsI DHEPreTHYECKUX YpOBHEH B
ANEKTPOHHBIX 000JI0YKAX aTOMOB MEPEXOAHBIX AJIEMEHTOB. DJIEKTPOHHBIE CEMEMCTBA AJIEMEHTOB: S- U P-3JIeMEHTHI; d- u f-37IeMeHTHI.

Jemoncrpauuu. Pazmmunsie popmel [lepuoanueckoii cucremsr Jl. 1. Menneneesa.

Tema 2. Ctpoenue BemecTnBa (11 4)

KoBasienTHass xumMmuueckass cBsA3b. lloHATne o0 KoBajmeHTHOM cBs3u. OOmas ayekTpoHHas mnapa. KpaTHOCTh KOBaJEHTHOW CBS3H.
DIEeKTPOOTpUIIATENILHOCTD. [lepekpriBaHNe 3JEKTPOHHBIX OpOuTanel. 6- U m-cBsi3u. KoBaneHTHast MOJspHAs M KOBAJICHTHAS HEMOJIApHAs XUMUUYECKHE
cBs3u. OOMEHHBIM W JOHOPHO-AKIENTOPHBIA MEXaHHM3MbI 00pa30BaHUS KOBAJICHTHOH CBs3W. BelecTBa MOJCKYISIPHOTO W HEMOJICKYJISIPHOTO
CTpOE€HHUs. 3aKOH MOCTOSIHCTBA COCTaBa JIJIsl BELIECTB MOJIEKYJISIPHOIO CTPOCHHUS.

HNonnas xumuyeckas cBsi3b. Katnonsl n aHnoHbl. MloHHas CBsI3b U €€ cBOMCTBA. MIOHHAs CBS3b KaK KpaWHUM Cllydall KOBAJICHTHOM MOJIIPHOU
cBa3u. @opMmyinbHas enuHMIa BemiecTBa. OTHOCUTENBHOCTD JAEJICHUS] XUMUYECKHUX CBSI3€M HA TUIIBI.

Merannuyeckasi XumMu4yeckasi cBsisb. OOmue ¢usnueckue CBONCTBA METAJJIOB. 3aBUCHMOCTb 3JIEKTPONPOBOJHOCTH METAJNIOB OT
temrnepatypsl. CriiaBbl. YepHbI€ 1 IBETHBIE CIUIABBI.

ArperaTtHblie COCTOSIHUSA BeulecTBa. ['a3pl. 3akoH ABoraapo ist ra3oB. MosipHbIA 00beM ra3000pa3HbIX BellecTB (TpH H. y.). XKuakocTu.

Boaopoanas xumuyeckasi cBsi3b. BogopoiHas cBsi3b, Kak 0COOBI cIydail MeKMOJIEKYIISIPHOTO B3aUMOJICHCTBHS. MexaHu3M ee 00pa3oBaHUs U
BJIMSTHUE Ha CBOMCTBA BEIECTB (Ha Mpumepe Bojbl). Mcrnonb3oBaHue BobI B OBITY M Ha NMPOU3BOJICTBE. BHYTpH- MoniekynsipHas BOJOPOAHAs CBSA3b U
ee Ouosoruyeckast poib.

Tunbl kpucrajimyeckux pemerok. Kpucrammmyeckas pemerka. MloHHBIE, METalINYeCKHE, aTOMHbIE M MOJIEKYJSpPHbIE KPUCTAJUIMYECKUE
pemieTku. AmnoTponus. AMOp(dHBIE BElIecTBa, MX OTIMYUTEIbHBIE CBOCTBA.

UYucrbie BemecTBa M cMecu. CMecH W XHMHYECKHE COEIWHEHHUsA. [ OMOTEHHBIE M TeTEepOreHHble cMmecH. MaccoBas W oOBeMHas JOJH
KOMITOHEHTOB B cMecH. MaccoBasi 1o ipuMeceil. Perienre 3a1aB Ha MaccoByto om0 nmpumeceid. Kimaccudukaius BenecTs Mo cTerneHu X YUCTOTHI.



Jucnepcuble cucremsl. [lonsarue nucnepcHoit cucremsl. JucnepcHas (aza u aucnepcuoHHas cpena. Kimaccupukanus AUCTIEPCHBIX CHUCTEM.
KommonnHele nucrepcHble CUCTEMBI. 30JIM W Teld. 3HAYEHUE AMCIEPCHBIX CUCTEM B IPUPOJAE U JKU3HM uenoBeka. Jlemoncrpammu. Monenb
KPUCTANIMYECKON pemieTku xmopuaa Harpus. OOpaslibl MHHEpAJOB C HOHHOW KPUCTAJUIMYECKOM pPEIIETKOW: KalbIUTa, raauTta. Monenu
KPUCTANIMYECKUX PEIIETOK «CyXOro Jjpaa» (WM Hona), anMasa, rpadura (uiau kBapua). Mopaenb MosispHOro o0ObeMa razoB. TpH arperaTHbIX
cocTostHUS BoAbl. Juctmsauus Boasl. OOpa3ubl pa3IMUHBIX AUCIIEPCHBIX CUCTEM: 3MYJIbCUM, CYCIIEH3UM, a’3po3oeil, renei u 3oneil. Koarynsanus.
Cunepesuc. Iddext Tungans.

JlabopaTopusbie onbIThl. 1.0mpeneneHre CBOICTB HEKOTOPBHIX BEIIECTB HAa OCHOBE THIA KPUCTANIMYECKOW pemeTku. 2.03HaKOMIIEHHE C
KOJUIEKIIMEH IIOJUMEPOB, IIACTMACC M BOJOKOH M M3Aenud u3 Hux. 3.KEcTKOCTh BOABL. YcTpaHEeHHE XECTKOCTH BOABL. 4.0O3HaKOMIIEHHE C
MUHEPAIBHBIMU BoAaMHu. 5. O3HAKOMJIEHUE C JUCIIEPCHBIMU CUCTEMAaMH.

IpakTnyeckoe 3ansitue Ne 1. IlosnyueHue u pacnozHaBaHue ra3oB

Tema 3. DekTposnTyeckas qucconuanus (74)

PacTrBopbl. PacTBOpel Kak TI'OMOIE€HHBIE CUCTEMBI, COCTOAIIME M3 YacTHI] PAcTBOPHUTENSA, PAaCTBOPEHHOIO BEIIECTBA M IPOLYKTOB HX
B3auMoieiicTBus. PacTBopeHne kak (U3MKO-XMMHUYECKUN mporecc. MaccoBas 0Js PacTBOPEHHOTO BelIECTBAa. THWIBI pacTBOpoB. MolsipHas
KOHLIEHTpalus BeulecTsa. MuHepaabHble BOJBIL.

Teopusi 3JIeKTPOJUTHYECKON AUCCOUMALNMU. DJICKTPOIHUTHl U HEAIEKTPOIUTHL. CTENEeHb SJIEKTPONUTHUYECKOU auccoruanuu. CUiibHBIE U
ciabble 3JIEKTPOJIUTHL. YpaBHEHMs 3JIEKTPOJIUTHYECKOM aucconmanuu. MexanusMm aucconmanuu. CryneHwaras gucconuaunus. BoxoponHbiit
II0Ka3aTellb.

Kuc10Tbl B CBETE TEOPUHU IEKTPOIUTHYECKON aucconuanuu. OOuire cBOWCTBa HEOPraHUYECKUX U OPTaHMUYECKUX KUCIIOT. Y CIOBUS TE€UYEHUS
peaKImii MEXTy dJIEKTPOIUTaMu 0 KoHIa. Crnennduyeckre CBOWCTBA a30THOW, KOHIIEHTPUPOBAHHOM CEPHOM U MYPaBBUHOM KHUCIIOT.

OcHoBaHMs B CBETE TEOPUU HIIEKTPOJIUTHUECKON JUCCOLMALINY, UX KJIacCU(UKaLKs U 00IMe CBOHCTBA. AMMHBI, KAK OPraHUYECKHE OCHOBAHMSL.
CpaBHeHHE CBOMCTB aMMHUaKa, METUJIaMUHA U aHWIMHA.

Cosmm B cBeTe€ TEOPUHU HIIEKTPOIUTUYECKOM OUCCONMALMU, UX Kilaccupukanus u odume cpoiicTtBa. Conu kuciasle U ocHOBHble. Conu
OpPraHMYECKUX KHUCIOT. Mblna. DIEeKTPOXUMUYECKUN P HANPsDKEHUH METAJUIOB M €r0 MCIOJB30BaHUE ISl XapaKTEPUCTUKU BOCCTAHOBUTEIBHBIX
CBOJMCTB METAJUIOB.

I'mapoams. Crnyuan ruaponusa coneil. Peakuust cpensl (pH) B pacTBopax ruaponusyromuxcs cojedl. ['MIpoan3 opraHu4eckux BEIIECTB, €ro
3HAYCHHUE.

JdemMoncTpanum. VcnelTaHne pacTBOPOB 3JEKTPOJIUTOB UM HEJJIEKTPOJIMTOB Ha IMpEeIMET JUCCOLMALMU. 3aBUCUMOCTb CTEIEHH
JIEKTPOJIUTUYECKOHN JAMCCOLMAMN YKCYCHOM KHCIOTHI OT pa3baBieHus pacTtBopa. [Ipumepsl peakuuit HOHHOro oOMeHa, MIyHIIMX ¢ 00pa3oBaHHEM
ocajJika, ra3a WIM BOJbl. XMMHYECKHE CBOMCTBA KUCJIOT: B3aUMOJIEHCTBUE C MeTaJlJlaMH, OCHOBHBIMU U aM(OTEpPHBIMU OKCHUAAMH, OCHOBAHUSIMU
(memmoyaMM M HEPACTBOPUMBIMHM B BOJE), COJSIMH. B3ammopeicTBue a30THOM KHUCIOTHI ¢ Meablo. PazbaBinenue cepHoil kucinotel. OOyrinMBaHue
KOHIIEHTPUPOBAHHOM CEpPHOM KHCIIOTOM caxapo3bl. XUMHUYECKHE CBOMCTBA INEIOYEH: pEAKIMs HEUTpau3aluy, B3aUMOACHCTBUE C KHCIOTHBIMH
OKCUJaMHU, coysiMU. Pa3iioxkeHnue HepacTBOPUMBIX B BOJE OCHOBAHUM IIpU HarpeBaHUU. XMMHUYECKUE CBOMCTBA COJIEH: B3aUMOJACHCTBUE C METAJIIAMH,



KHUCJIOTaMH, ILNENOYaMH, C JPYIMMHU colsiMH. ['maponu3 kapOunma kaneiusi. Vzyuenume pH pacTBOpOB THAPOIHM3YIOUIMXCS COJIEH: KapOOHATOB
LIEJIOYHBIX METAJUIOB, XJIOPUAA U alleTaTa aMMOHHUS.

JlabopaTopHble onbIThI. 6. O3HAKOMJIEHUE C KOJUIEKIUEH KUCIOT. 7. [lonydyeHnue u cBoiicTBa HEPACTBOPUMBIX OCHOBaHMH. 8. O3HaKOMIIEHHE C
KOJUIEKIMEH OCHOBaHUU. 9. O3HAKOMIIEHHME C KOJUIEKIIMEH MUHEpANoB, cojepxkamux conu. 10. McnbelTanne pacTBOpOB KHUCIOT, OCHOBAHHMM U COJIEH
uHaukaTopamu. 11. Pasnuynsle ciydan ruponunsa coneil. 12. 'maponaun3 XJopuoB U aleTaToB HIETOYHbIX METAJIJIOB.

IIpakTuyeckas padora Ne 2. Pemiennie skciepuMeHTaNbHBIX 33]1a4 HA UACHTU(UKAIIMIO HEOPTaHUYECKUX U OPTraHMYECKUX COSAMHEHUN.
Tema 4. Xumnueckue peaxkuuu (11 1)

Kaaccudukanusa xumuyeckux peakumil. Peakium, maymme 6e3 m3MeHeHusi coctaBa BemiecTB. Kiaccudukamuss mo 4uciay M COCTaBy
pearupymromux BEIECTB M MPOIYKTOB PEaKUMu. Peakiuu pasioxeHus, COCAMHEHUs, 3aMelIeHus U oOMeHa B HEOpraHMYecKOW XMMHHU. Peaximm
MIPUCOEIUHEHMS, OTIIEIUIEHUS, 3aMEIICHUS] U U30MEPU3alUd B OPraHMYEeCKON XMMHMM. Peak- MM NOJMMEpU3ALMKM KaK YaCTHBIM ClIy4yall peaklHii
IIPUCOEAUHEHHUS.

TensioBoii 3ppexkT XMMHUUYECKON peakuuu. DK30- U S3HAOTEPMUYECKUE peakuuu. TepMoxumMuieckue ypaBHeHUs. PacueT KoInyecTBa TEeIIOThI
10 TEPMOXUMHUYECKUM YPABHEHHUSM.

Ckopoctbh XUMHYECKHX peakumid. [IoHATHE O CKOPOCTH XMMUYECKUX PEAKIHMil, aHATMTUYECKOE BhIpaKeHUE. 3aBUCUMOCTh CKOPOCTH PEaKLIUU
OT KOHLIEHTPALINH, AABJICHUS, TEMIIEPATYPhl, IPUPO/Ibl PEArHPYIOIINX BELIECTB, IJIOMAAN UX COIPUKOCHOBEHHUS. 3aKOH JIEHCTBYIOIUX Macc. Pemenue
3a/1a4 Ha XUMUYECKYI0 KUHETHKY.

Karammu3. Karanuzaropsl. Karamms. ['OMOreHHBI M reTeporeHHbl Katanu3. [Ipumepsl KaTaIMTHYECKUMX NPOLECCOB B IPOMBIIIICHHOCTH,
TEeXHHKE, ObITY. DepMEHTHI U UX OTIUYHS OT HEOPraHUYECKUX KaTaiau3aTopoB. [I[pumMeHeHre kaTanu3aTopoB U GEpPMEHTOB.

Xumunueckoe papHoBecue. OOpaTumMbie 1 HEOOPATUMBIE peaKIIui. XUMHUUECKOE PABHOBECHE U CIIOCOOBI €T0 CMEIIEHHS Ha IPUMEPE TIOTYICHUS
ammuaka. CHHTE3 aMMHUaKa B MPOMBIIUIEHHOCTH. [ToHATHE 00 ONTUMANBHBIX YCIOBUSAX MPOBEACHUS TEXHOJIOIMYECKOT0 Ipoliecca.

OKuUCINTEbHO-BOCCTAHOBHUTE/IbHBIE Npouecchl. OKNUCINTENbHO-BOCCTAHOBUTEIbHBIE peakii. OKUCIUTENb U BocCTaHOBUTENb. OKUCIEHNE
1 BoccTaHoBieHue. CocTaBleHHe ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMi METO0M 3JIEKTPOHHOTO OanaHca.

OO0mme cBoiicTBa MeTaJI0B. XMMHUUYECKIE CBOMCTBA META/VIOB KaK BOCCTAHOBHTEICH. B3anmojeiicTBHEe METAIIOB ¢ HEMETaIaMH, BOIOM,
KHMCIIOTAMHU U PacTBOPAMHU coJiel. MeTamioTepMusl.

Koppo3usi MeTa/10B Kak OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN Iporiecc. CrocoObl 3alIUThl METAJUIOB OT KOPPO3HUHU.

OO0mme cBoiicTBa HEMeTANI0B. XMMUYECKHE CBOMCTBA HEMETAJIJIOB KaK OKHCIUTENEH. B3aumoaeicTBie ¢ MeTauiaMy, BOJOPOIOM U APYTUMU
HeMmeTayiamu. CBOMCTBa HEMETa/NIOB KaK BOCCTaHOBHUTeNEH. B3anMopeicTBHe C NMPOCTHIMH M CIOKHBIMHU BelleCTBaMU-OKUCIUTENIMHU. OOmias
XapaKTEpUCTHKA TaJOT€HOB.

aekTpou3. O6mme crnocoObl NOMyYEeHUS METANIOB U HEMETAJUIOB. DJIEKTPOJIU3 pacTBOPOB U PACIUIABOB JIEKTPOJIUTOB Ha IPUMEPE XJIOpUIA
HaTpHUsl. DIEKTPOIUTHUECKOE MOTYUeHHE antoMuHus. [IpakTuueckoe 3HaueHNE IIEKTPoIIn3a. ['apBaHOIIIACTHKA U TalbBaHOCTETHSL.

3akirouenue. [lepcrieKTHUBBI pa3BUTHS XUMUUYECKON HAYKH U XUMUYECKOTO MPOU3BOICTBA. XUMUS U MPoOIeMa OXpaHbl OKPYKAIOLIEH cpebl.

JeMoHCcTpanmuMu. DK30TEPMUYECKHE M DHAOTEPMHUECKHE XUMHUYECKME pEeakUuu. TEruIoBble SBICHMS IIPU PACTBOPEHUU CEPHOM KHUCIOTHI U
aMMHAYHON CeNuTpbl. 3aBUCHMOCTh CKOPOCTH pEaKIUU OT MPHUPOAbl BEUIECTB HAa IMPUMEPE B3aUMOJEHCTBUS PACTBOPOB PAa3IMYHBIX KHCIIOT



OJIMHAKOBOM KOHIIEHTPAIIUU C OJMHAKOBBIMU KyCOYKaMH (TpaHyJaMH) IIMHKA U OJUHAKOBBIX KYCOYKOB Pa3HBIX METAJUIOB (MarHus, IMHKA, kKeje3a) C
pacTBOPOM COJISIHOM KHUCIIOTHl. B3anMopelicTBUE PacTBOPOB CEpHOIl KHUCIOTHI C pacTBOpamMH TUOCY/Ib(aTa HAaTpHsl Pa3iHMuHON KOHUEHTpalUU U
Temreparypbl. Mojielib KUIIAIIEero ciiosi. PasioskeHue mepoKcuaa BoIopoia ¢ MoMoInbio Heopranudeckux katanusatopoB (FeClz, KI) u npupomHbix
00BEKTOB, COAEpPKAIIMX Karaja3y (cbipoe Msico, kapTtodensb). [Ipocreiinie OKHCINTENbHO-BOCCTAHOBUTENbHbBIE PEAKIIMU: B3aUMOJICHCTBUE LIUHKA C
COJISTHOHM KHCIIOTOM U xene3a ¢ cynbdarom meau (II). Mogens snexTponusepa. Mojaesnb 371€KTPOIU3HON BaHHBI IS TOJTyYEHUS aTFOMHHUS.

JlabopaTopHusble onbIThl. 13. IlonyueHue kuciaopoa pa3iaoKeHUEM NIEPOKCHIA BOAOPOIA C MIOMOIIBIO AUOKCHAa MapraHia u KaTajasbl ChIpOro
kaprodens. 14. Peakius 3amemenust Meau xkene3oM B pactBope cyibdara meau (II). 15. Tlomyuenue Bogopoia B3auMOICHCTBUEM KUCIOTHI C IIMHKOM.
16. O3HakomIIeHHE ¢ KOJUIeKIuer MeTauioB. 17. O3HakOMIIEHHE C KOJUIEKIMEN HEMETAIIOB.

IIpakTnueckas padora Ne 3 «['eHernueckas CBSI3b MEXIY pPa3IMYHBIMH KJIaCCAaMU HEOPTaHWYECKUX W OPraHMYECKUX BelecTB» (s
JIByX4acOBOT'0 BapUaHTa U3YyUEHUs Kypca).



3. TemaTuyeckoe IAHUPOBAHUE € YKa3aHHEM KOJINYeCTBA YaCOB, OTBOJUMBbIX HA OCBOEHHE KAK/A0i YyueOHO# TeMbl, B

TOM YHCJIe ¢ y4eTOM padoyeil MPOrpaMMbl BOCIIMTAHUS

kiac | Ha3Banue tembl | OcHoBHOE copepxanue TeMbl | Kon- | KonnuecTtBo Peanuzanus paboueit
c BO HPAaKTUYECKUX U | IpOrpaMMbl BOCTIUTaHUS

qaCcoB KOHTPOJIbHBIX pa60T

10 BBenenue Oco3HaBatb €AMHCTBO nil . OcosHaBartb €[IMHCTBO "
LLe/IOCTHOCTb OKpYKatoLero LLeNIOCTHOCTb OKPY’KaloWero mMupa,
Teopus
MMpa, BO3MOHOCTU ero | 2 BO3MOKHOCTU €ro No3HaBaeMocCTu U
CTPOEHUA
NMo3HaBaeMoCTU U 0B BACHUMOCTHU 06BACHMMOCTH Ha OCHoBe
OpPraHMYecKux
. Ha OCHOBE [AOCTUMKEHUIM HayKW. OOCTUMKEHUN HaYKW.
coeTHHEeHHuil
[1]
10 YraeBoaopoabl | fomonornyeckue paabl, | 10 .gP Ne1 TIpoIomKuTh GOPMUPOBAHHE
Hux SHAKOMIICHHC € Hay4YHOU (XMMHUYECKOI) KapTHUHBI
M30MepUs M HOMEHKIaTypa N
NPUPOAHBIE KoJUIeKuuen «Hedtob u MHpa
HCTOTHHKH yrn1esoAopoaoB. XvmMuyeckue MPOAYKTBI €€ C
nepepaGoTKI» OBEPILIEHCTBOBAHUE
CBOIACTBa, nx cnocobbl JIP Ne 2 | 00IEey4eOHbIX i
OOIIEKYIbTYPHBIX HAaBBIKOB
Noay4YeHMA N NPUMEHEHME. Ob6napyxeHue pabotsl ¢ uH(pOpMaumeil U
HerpeIeNbHbIX 71a00paTOPHBIM 000PYIOBAaHHEM.
COCJIMHEeHU B
KHUJIKHAX
HePTENPOoyKTaxX

KP Ne 1




10 Kucaoponocone | Ffomonormnyeckme paabl, | 11 JIP Ne 3 CgoiicTBa TIpOAOmKHTS GOPMUpOBAHHE
pikaiue o o
M3OMepUs M HOMeHKAaTypa TITHIepUHA Hay4YHOU (XMMHUYECKOI) KapTHHBI
OpraHuveckKue MHpa
BellecTBa KMCNIOPOAOCOAEPHKALLMX. JIP Ne 4 CsoiicTBa
CoBeplUueHCTBOBaHME 06LLeyYebHbIX
Xnumu4eckne cBOJACTBA, YREYCHOR KHCTOTR 7 06LWEKYNBTYPHbIX HaBbIKOB
JIP Ne 5 CgoiicTBa
cnocobbl  MX MNOAyY4eHUA M paboTbl C  uHbOpmaumeit U
KUPOB
npumeHeHue. P nabopatopHbiM 060pya0BaHMEM
JIP Ne 6 CgoiicTBa
leHeTnyecKan CBA3b
Kpaxmana
KMCNopoaocoaepKaLlmx n
JIP Ne 7 CgoiicTBa
10 A3oTocoaep:ka | fomonornyeckme pagbl, | 5 JIP Ne 8 CaoiicTBa TIpoIomKuTh GOPMUPOBAHHE
mue . .
M3OMepUA M HOMEHKAaTypa 6EIKOB Hay4YHOU (XMMHUYECKOI) KapTHHBI
OpraHuveckue wupa
BelecTsa a30TOCOAEPIKALLMX. IIP Ne 1 «Pemenne
CoBepiieHCTBOBaHUE
XUMUYECKHU et AKCIIEPUMEHTAITBHBIX
eckne cBoncTsa, 0011ey4eOHbIX u
3aau»
cnocobbl  UX NOAyyYeHUA U OBIIEKYITBTYPHBIX HABEIKOB
KP Neo 2 .
NPUMEHEHNE. pabotel ¢ wuHpOpMalmed U
leHeTUYecKan CBA3b 71a00paTOpHBIM 000pYyI0BaHUEM
asoTocoaepiKallLmx,
KMCNOPOA0COoAEPKALLMX n

yrnesoaoponos.




10 Xumus 4 4 I[P Ne 2«Pemenne | Oco3HaBaTh  MOTPEOHOCTH U
JKM3Hb
AKCIEPUMEHTAIBHBIX | TOTOBHOCTh K caM000Opa30BaHUIo,
3a1a4» B TOM 4YHCIE€ M B paMKax
JIP Ne9 | camocTOosITETBHON OEITENHLHOCTH
«O3HaKOMIIEHHE C | BHE LIKOJIBI;
KOJUIEKIUEH
IJIACTMAacC ¥ BOJIOKOH
JIP Ne 10
«O3HakomIIeHHE c
KOJUIEKIUEH
IJIACTMAcC, BOJIOKOH U
Kay4yKOB
10 O06o0uenne 3 KP 3 CopneiicTBoBaTh B XOJ€ YpOKa
NOBTOPEHHE
(OopMHUPOBAHHUIO
MHPOBO33PEHUYECKON 1591 (D78
O0BEKTUBHOCTh M  PEATbHOCTb
OKpPYXKaroIlero MUpa;
[Tpomomxuts hopMupoBaHue
JIOKaJIbHOM HAayYHOUN
(XMMUYECKOW) KapTUHBI MHPA.
11 Beenenue. CoBpemeHHbIC NIpesicTaBIeHNA 0 | 16 JIP1. Osnakomnenue | ConeiicTBoBaTb B XOJ€ YpOKa




11 Crtpoenue CTPOEHUH aTOMa, IIOHATHUS: c KOJUICKIIUEH | (POpMHUPOBAHUIO
BeIlecTBa XMMHYECKHUH 3JIeMEHT, N30 TOIBI.
[IOJIUMEPOB: MHUPOBO33pEHYECKOMN 1501 (97 8
XapakTepuzoBaTh CBOICTBa
MJIACTMACC U BOJIOKOH | OOBEKTUBHOCTh UM PEAbHOCTH
BEIleCTBA,  3Has  TUI  €ro
KPUCTATUTHYECKOH  PEIIeTRI; 110 U U3JEIUS U3 HUX OKPYXAaroIIEro MUpa;
IIpakm K m
(dopMyre BelecTBa MPeAIoIararh lpakmuueckas paboma T1pooIKUTh (POPMUPOBAHHUE
TUO CBSI3H, MPEACKA3bIBATH THII Mel Ilonyyenue, JIOKaJIbHOM HAayYHOU
. XUMHUYECKOW) KapTUHBI MUDA.
KPUCTATHYECKON PEIIETKN pacriosHaBaHne n | ( eCKof) kap pa
coOupaHue Ta3oBy.
KP Ne 1
XumMnueckne Knaccuduuuposats XuMu4eckue JIP 2 «CxopocTh XuUM
1 peakmm Puruip 8 p [Tponomxuth GopMupoOBaHUE
peakuuu IpoTeKaromue ¢ peakuuin» Hay4YHOU (XMMHUYECKOI) KapTUHBI
W3MEHEHHUEM COCTaBa  BEIIECTB, JP Ne 3 «Tumponms | MAP2-
pemarb 3a7a9n 10 coneiiy COBepH_ICHCTBOBaHI/Ie
00111ey4eOHBIX U
TEPMOXUMHUYECKHM YPaBHEHHUSM.
OOIIEKYIbTYPHBIX HAaBBIKOB
CKOpPOCTh XUMUYECKOH PEaKIHH. paboTsI ¢ HH(pOpMALHeii 1
CKOPOCTh XUMUYECKOH PEAKIHH. 1ab0paTOPHBIM 000PYIOBAHUEM.
XuMuueckoe paBHOBecCHE. Bocnuranne rpaxIaHCTBEHHOCTH,
MaTpUOTH3Ma
OOpatumocThb XHUMHYECKUX
Bocnuranue TPYAOTO0uS,
peaKiuH. TBOPYECKOI'O  OTHONIICHHSA K
YUYEHHUIO, TPYAY, KU3HU
11 BemecrBa u ux 10 ITPNe2, Ne3 «Pemrenne

CBOJiCTBa

OKCIICPUMCHTAJIbHBIX
3aga4g».

JIP Ne4 «Koitexust
METAJITIOB)

JIP Ne5 «Mertamibi»

[Iponomxuts popmMupoBaHue
HAY4YHOH (XMMHUYECKON) KapTHHbI
MHpa.

CoBepIlIeHCTBOBaHUE
0011ey4eOHbIX u
0OIIEeKYTBTYPHBIX HaBbIKOB




JIP Ne6 «HemeTtauien

JIP Ne 7 «CBoiicTBa
KHCIIOT»

JIP Ne 8 «CBoiicTBa
OCHOBaHHUI»

JIP Ne 9 «Con»
KP Ne 2

pabotel ¢ uHpopManmMend u
71a00paTOPHBIM 000PYIOBAHUEM.
Bocnuranne TPYIOIIOOWS,

TBOPYCCKOTO OTHOIICHUA K YUCHHUIO,

TPYAY, KU3HA




MarepnanbHO-TeXHHYeCKOe o0ecrevyeHune:

Jnst 0OydeHus yqamuxcsi CpeHel MIKOJIbl B COOTBETCTBUH ¢ TpeOoBaHMsIMHU DeepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIapTa HEOOXOAMMA pealn3alusl AeATEIbHOCTHOTO
MOIX0/1a.

JleaTenbHOCTHBIM TOAXO0J TpeOyeT MOCTOSHHOM OmOphl IMpolecca OOyd4eHUs XMMUU Ha
JIEMOHCTPALlMUOHHBII  SKCHEPUMEHT, TMPAKTUYECKUE 3aHATUS M J1a0OpaTOpHBIE  OIBITHI,
BBINOJHAEMBIE ydamumucs. KaOMHET XMMUM OCHAIEH KOMIUIEKTOM JE€MOHCTPAlMOHHOIO U
71a00paTOPHOT0 00OPYLOBAHMS [0 XMMUHU AJI1 OCHOBHOM LIKOJIBI.

B kaOuHeTe XMMHH OCYHIECTBISIIOTCS KaKk ypouyHas, Tak M BHEypouHas (OopMbl y4eOHO-
BOCIIUTATEIbHON JAEATENbHOCTU ¢ ydamumucs. OcHaiieHue B OOsblIed 4acTh COOTBETCTBYET
[Tepeunto o0opynoBaHusi KaOWHETa XMMUU M BKJIIOYAET Pa3IMYHbIC TUIBI CPEICTB OOYUCHUSI.
Bonburyro yacte 000pylOBaHHS COCTABIAIOT Y4eOHO-IIPAKTUYECKOe U y4eOHO-1abopaTopHOe
o0opynoBaHHE, B TOM 4YHCIE KOMIUIEKT HATypallbHBIX OOBEKTOB, MOJEIH, HPUOOPHl U
WHCTPYMEHTHI Ul IPOBEACHUS NEMOHCTPALMN U NPAKTUYECKUX 3aHATHH, NEMOHCTPALlMOHHBIE
TaOJIMIIEL, BUACO, MEIFa OCHAIIICHUE

B KOMIJEKT TeXHHYECKHX U HH(POPMALUOHHO-KOMMYHUKATHUBHBIX CPEICTB OOYyUYCHMS
BXOJAT: anmapaTypa s 3amucel u BOCIPOM3BEICHMS ayauo- U BHUJICOMH(OpMAIIUH,
KOMIIBIOTEP, MYJIbTUMENINA IIPOEKTOP, TOCKA C MHTEPAKTUBHOM NPUCTABKOM, KOJUIEKLIUA MeIna-
pecypcos, Bbixox B VIHTEepHET.

Hcnonb30BaHuE 3JEKTPOHHBIX CPEICTB O0YUEHUS TIO3BOJISIIOT:

e AKTHBU3UPOBATH AEATEIBLHOCTb O0yUaroUIMXcs, MoIy4aTh 00Jee BHICOKHE KaUECTBEHHbBIE

pe3yibTaThl 00yUYeHMs;

e 1pu noaroroske k EI'D ob0ecneunBaTh caMOCTOSATENBHOCTh B OBJIAJIEHUU COJAEPKAHUEM

Kypca .
e @dopmupoBate MKT - KOMIETEHTHOCTb, CIIOCOOCTBYIOILYIO YCIEHIHOCTH B Yy4eOHOH
JESTEIIBHOCTH;

e (opmuposats YV /I;

Hamypanouvie o06vekmst WuCHONb3yeMble B OOy4Y€HUM XHMMHH, BKIIOYAIOT B ce0s
KOJUIEKIIUM MHUHEPAJIOB M TOPHBIX IOPOJ, METAJJIOB M CIIJIaBOB, MUHEPAIbHBIX YA00peHuH,
IJIACTMAcCC, Kay4yyKOB, BOJIOKOH U T.JI.

O3HakoMJIEHHE y4alluXcsl ¢ 00pa3liaMHu UCXOAHBIX BEIIECTB, M0Iy(hadpruKaToB U TOTOBBIX
U3JeNuil MO3BOJISET MOJYYUTh HArjsiIHOE NPEACTaBICHHE 00 3THX MaTepuaiax, UX BHEIIHEM
BUJIE, a TAKXKE O HEKOTOPBIX (PU3NYECKUX CBOMCTBAX.

Xumuueckue peakmuevl u mamepuaivl

OOparienre co MHOTUMH BEIIECTBaMU TpeOYyeT CTPOroro COOIIOJCHUS MPaBUJI TEXHUKH
0€301acHOCTH, 0COOEHHO NP BBHIOJHEHHWU OIBITOB CaMHUMHM ydaimuMucs. Bce HeoOxomumbie
MepbI PEJOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIINX JTOKYMEHTAX U MHCTPYKIIMSIX.

Xumuueckasn nabopamopuasn nocyoa, annapamst U nPUOOpPs

XuMuyeckasi T1ocyjaa TMOJpa3AensieTcss Ha JBE TPYyNNbl: [ BBIIOJHEHUS OIBITOB
YYalIUMHCS U JEMOHCTPALIMOHHBIX OIBITOB.

[TpuOopsl, anmapaTbl U YCTAaHOBKH, MCIIOJNb3yEMbIE HA YpOKax XHMHH, MOJPA3AEISAIOT Ha
OCHOBE ITPOTEKAIOIINX B HUX (PU3NYECKUX U XUMUYECKHUX .

Mooenu

OObexTamMy MOAECTUPOBAHUS B XUMHUH SBJISIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJUIbI, 3aBOJICKUE
anmapathl, a TaKKe MPOUCXOJSIIME MPOLECChl, MOJENN KPUCTAIIMYECKHX PELIETOK aiamasa,
cepsl, pochopa, okcuaa yrieposa (1Y), moBapeHHOH conu.

Yueonvie nocoous na newammnoii ocrnoge

B npomecce oOyueHHs XHMHUH HUCHOJB3YIOTCS  CIEAYIOLIME TaONMUIBI OCTOSHHOTO
skcnioHnpoBanus: «llepunonnueckas cucrema xumuuyeckux snemeHToB J[.MI. Menneneesay,
«Tabnuma pacTBOPUMOCTH KHCIOT, OCHOBAaHUH U COJei», «DIEKTPOXUMHUUECKUH P
HaNpsDKEHUN MeTalioBy, «KpyroBopot BeUiecTB B IpUpoie» U Ap.



Jis  opraHu3alMM  CaMOCTOSITENbHOW paboThl OOYyYalolIMXCs Ha YpPOKaX HCHOJB3YIOT
pa3sHOOOpa3Hble IUAAKTUYECKHE MaTepHalbl: TETpaJud Ha IME€YaTHOM OCHOBE WJIM OTJEJIbHBIE
paboune JIMCTBl — HHCTPYKLMH, KapTOUYKU C 3aJaHUSMU Pa3HON CTENEHM TPYAHOCTH MJIs
W3Y4EHHUs HOBOIO MaTepHalla, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUI y4aIlUXCsl.
11 obecneveHust 6e301aCHOIO TPyAa B KaOMHeTe XMMHHU HMeEeTC s :

e IPOTHUBOIOKAPHBI UHBEHTAPb

e anTeuky ¢ HabOPOM MEIMKAMEHTOB U MIEPEBA30UHBIX CPEICTB;

e UHCTPYKIHMIO IO ITpaBUiIaM 0€3011aCHOCTH TpyAa AJIs 00ydaromuxcs

e JKypHaJ perucTpalnyy UHCTPYKTaXa 110 IpaBuiiaM 0€3011aCHOCTH TpyAa.

Onucanne y4eGHO-MeTOAMYECKOr0 H MATEPHAJIbHO-TeXHMYECKOr0 odecneyeHus
1.IlpumepHas nmporpaMmma cpeHero o0Imiero oopasoBaHus Mo XUMUHU (0a30BbI YPOBEHB);
2.ABTOpCKas nporpamma O.C.I'abpuensina, COOTBETCTBYIOIIAs denepanbHOMY
['ocynapcTBeHHOMY 00pa3oBaTeNbHOMY CTaHIApTy OCHOBHOIO 0O0IIero oO0pa3oBaHUS U
norylieHHas MuHucTepcTBoM oOpa3oBanus U Hayku Poccutickoit @eneparuu (O.C.I'abpuensH.
[Iporpamma cpennero ob6mero oopasoBanus mo xumuu. 10-11 kmaccer.oGmieoOpa3oBaTeIbHbBIX
yupexaenuit / O.C.I'abpuensn. A.B. Kynmosa. — M.: [Ipoda, 2019r./.

3.labpuenan O. C., Ocmpoymos M. I. HacronpHas kHura yudutens. Xumus. 10 ki
Mertonudeckoe mocodoue. — M.: JIpoda, 2010r

4. Xumus. 10 k n1.: KonrponsHbie u mpoBepounbie paboThl Kk yueOHuky O. C. I'abpuensina
«Xumus. 10/ O. C. I'abpuens, I1. H. bepe3kun, A. A. Ymakosa u ap. — M.: lpoda, 2012r






