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IInanupyemble pe3y/bTaTbl 0CBOCHHS Y4eOHOI0 NMpeaMeTa
OOyueHue npeaMeTy XUMUS HAIIPABJICHO Ha JOCTH)KEHHE 00yUJaroIIMMUCS CIEAYIOIINUX pe3yIbTaToB:
® JINYHOCTHBIX
1) B IEHHOCTHO-OPUEHTAIIMOHHOM cepe — UyBCTBO FOPJOCTHU 32 POCCUNCKYIO XMMUUYECKYIO HAyKY,
TYMaHU3M, OTHOLIEHHE K TPYAY, LIEJI€yCTPEMIIEHHOCTD;
2) B TpyAOBO# cepe — roTOBHOCTh K OCO3HAHHOMY BBIOODPY AajibHElIIeH 00pa3oBaTeIbHOM
TPaeKTOPUH;
3) B no3HaBaTeNbHOM (KOTHUTHBHOM, MHTEIEKTYaJIbHOMN) cpepe — yMeHue yrnpaBiiTh CBOEH
[I03HABATEJILHOM 1E€ATENbHOCTBIO.
e MeTalpeIMEeTHBIX
1) ucronp30BaHNE YMEHUI U HABBIKOB PA3JIMUHBIX BHJIOB [103HABATEIBHOMN NEATEILHOCTH, IPUMEHEHNE
OCHOBHBIX METOJIOB MO3HAHHUS (CUCTEMHO-MH(POPMAIIMOHHBIN aHAIN3, MOJCIUPOBAHNE) AJIs1 U3YUEHUS
pa3IMYHBIX CTOPOH OKPYKAIOIIEH JEHCTBUTEIBLHOCTH;
2) UCTIOJIb30BaHNE OCHOBHBIX MHTEIUIEKTYaIbHBIX ONepaluii: GopMyIupoBaHNE TUIOTE3, aHATN3
CHHTE3, CpaBHEHHE, 0000I1IeHNe, CUCTeMaTH3allls, BbIABICHHE NPUIMHHO-CIIEICTBEHHBIX CBsI3€Hl, MOUCK
aHaJIOTOB;
3) yMeHHe TeHepHUpOoBaTh HJIEU U ONPENENITh CPEACTBA, HEOOXOJUMBIE JUISl X peaTH3allH;
4) yMeHMe ONpeaeNaTh eI U 33]1a4M JIeATEIbHOCTH, BHIOMPATh CPECTBA pealn3aly Leau U
IIPUMEHATH UX Ha IPAKTHKE;
5) ucroNp30BaHKUE PA3TUYHBIX HCTOYHUKOB JUIS IOJTYYEHUSI XUMUYECKOH nH(popMarmu.\
® [peAMETHBIX
1. B mo3naBatenbHO# chepe:

JlaBaTh OIpe/IeIeHHsI U3YUEHHBIX MOHATHI: BEIIECTBO (XUMUYECKHM 3JIEMEHT, aTOM, UOH,
MOJIEKYJIa, KpUCTAJUIMYECKAsl PEIIETKA, BELIECTBO, IPOCTHIE U CJIOKHBIE BEILIECTBA, XUMUYECKAs
dbopMyia, OTHOCUTEIbHASI ATOMHAs Macca, OTHOCUTENbHAS MOJIEKYJIIpHas Macca, BaJICHTHOCTb,
OKCH/IbI, KUCIIOTbI, OCHOBaHMs, COJH, aM(OTEPHOCTb, HHIUKATOP, NEPUOTUIECKUI 3aKOH,
nepuoAnYecKas CucTema, nepruoguueckas Tabmia, U30TOMbl, XUMHUECKas CBSI3b,
AJIEKTPOOTPHULIATEIBHOCTD, CTETIEHb OKUCIIEHNUS, JIEKTPOJIUT );XUMUYECKas peaKlMs (XMMHUECKOE
ypaBHEHUE, TE€HETHYeCKas CBS3b, OKUCICHNUE, BOCCTAHOBIICHUE, JIEKTPOJIUTHUECKAsl TUCCOLIUAINS,
CKOpPOCTh XUMHUYECKOM peakiun);

. OIUCHIBATh IEMOHCTPAI[MOHHBIE U CAMOCTOSITENIbHO MPOBEACHHBIE SKCIIEPUMEHTBI, UCTIONb3YSI
JUISL ATOTO €CTECTBEHHBIN (PYCCKUM, pPOJTHOMN) SI3BIK U SI3BIK XUMUU;

OTHCHIBATh U pa3iNyaTh U3yUYEHHBIE KJIACChl HEOPraHMUECKUX COCTUHEHH, TPOCTHIE U CII0KHbBIE
BELIECTBA, XUMUUECKHUE PEAKIINH;

KJIaCCU(UIIUPOBATH U3YUEHHBIE OOBEKTHI U SIBICHUS;

HaOJI0AaTh IEMOHCTPUPYEMBIE H CAMOCTOSATENIBHO NMPOBOIUMBIE OIBITHI, XMMUYECKHUE PEaKLIUH,
MIPOTEKAIOIUE B IPUPOJIE U B OBITY;

JieNiaTh BBIBOJIBI M YMO3AKIIIOUEHUS U3 HAOIIOIEHUH, N3yUYEeHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB [0 aHAJOTUHU CO CBOMCTBAMHU
W3YYEHHBIX;

CTPYKTYPUPOBATh U3YUYEHHBIN MaTeprall U XUMUYECKYI0O HHPOPMAIIHIO, MOTYYEHHYIO U3 IPYTUX
HCTOYHUKOB;

MOJIETUPOBATh CTPOEHHE aTOMOB JIEMEHTOB MIEPBOI0 — TPETHETO MEPHOI0B (B paMKax
U3yUYCHHBIX MoJIOXKeHU Teopun . Pezepdopra), cTpoeHue npocTelmx MojaeKyl.

2. B 11eHHOCTHO-OpPHEHTAIMOHHOM cdepe:
aHAJIM3UPOBATh U OIIEHUBATh MOCJIEICTBUS JJISl OKpY’Karolel cpeibl ObITOBOM U

HpOHBBOI[CTBCHHOfI ACATCIIBHOCTH 4YCJIOBCKA, CBSI3aHHOM C nepepa60TI<0171 BCIICCTB.

3. B TpynoBoii chepe:
IIPOBOIWTH XUMHUYECKUI OKCIICPUMCHT.

4. B cdepe 6e30macHOCTH KU3HEACSTEIIBHOCTH:



* OKa3bIBaTh TIEPBYIO OMOILb [TPU OTPABJIICHUSX, 0XKOraxX M JAPYTHX TPaBMax, CBSI3aHHBIX C BELIECTBAMH
U 1a00PaTOPHBIM 000PYIOBAHHEM.
B pesynbrare n3ydeHuss XdkMUU B OCHOBHOM IIIKOJIC YUCHHK JOJDKEH

3HATH / IOHUMATh

BakHeWIMe xumudeckue mnoHstus:IIpenmer xumun. MeToapl MO3HAHUS B XUMMHU: HaOIIOJCHUE,
HKCIIEPUMEHT, N3MepeHue. MIcTouHNKN XuMHYecKoi nHpopMauu: XuMrudeckast iuteparypa, MIHTepHeT.

Yucteie BemectBa M cMecu. OuucTtka BemecTB. lIpocTele M cloXKHBIE BemiecTBa. MeTaisl U
HEMeTaJUIbl. XUMUYECKUNU 3JIEMEHT, aTOM, MOJIeKyJa. 3HAaKM XHMHUYECKHX 3JIEMEHTOB. XHMHUYECKas
dopmyna. BanentHocTh xumuueckux 3jaemMeHTOB. CocraBieHue ¢GopMysl OMHAPHBIX COEIUHEHM IO
BAJICHTHOCTH aTOMOB XUMHUYECKHUX OJJIEMEHTOB U OIPEJENICHHUE BaJICHTHOCTH aTOMOB XUMHUYECKUX
3JIeMEHTOB O (opmyrnam OMHapHBIX coeauHeHuil. OTHocUTeabHas aToMHas Macca. OTHOcUTeNbHas
MOJIEKYJISIpHas Macca.

dusznueckue SBICHUSI W XUMHYCCKHE pCaKkuu. HpI/ISHaKI/I U YCJIOBUA TNPOTCKAHUA XUMHUYCCKUX
peaKHI/Iﬁ. 3aKkoH COXPAHCHUA MACChI BEHICCTB IMPU XUMHUYICCKUX PCaKIUAX. XUMHYecKue YpaBHCHHA.

OCHOBHBIE KJ1acChl HEOPraHUYECKUX coequHeHuid. HomeHknaTypa HeopraHudeckux BemecTB. OKCUIBL.
Okcuapl MeTaUIOB M HeMeTaimioB. Boga. Ouunctka Bonbl. Aspanmsi BoIbl. B3anmmoneiicTBue BOIBI C
OKCHJIaMH METAJUIOB M HeMeTauioB. KucnoTel, kimaccudukaids W CBOWCTBA: B3aUMOJACHUCTBHE C
MeTaJUlaMH, OKCHJaMH MeTauioB. OcCHOBaHHWA, KIacCH(PUKAIMS W CBOMCTBA: B3aUMOJCHCTBHE C
OKCHJIaMH HEMETaJuIoB, KucioraMu. AmdorepHOCTh. KucIoTHO-OCHOBHBIE WHAMKATOPHL. Comu.
Cpennune conu. BzaummopeiicTBue cojied ¢ MeTaUlaMH, KUCIOTaMu, mienodamu. CBs3b MEXIY
OCHOBHBIMH KJIaCCaMHU HEOPTraHUYECKUX COETMHEHUN.

HepBOHa‘-IaJIBHBIG npeaACTaBJICHUA O C€CTCCTBCHHBIX ceMeicTBax (rpynnax) XHUMHUYCCKUX 3JICMCHTOB:
ICJI0OYHBIC METAJlJIbI, I'aJIOI'CHBI.

[lepuomuyeckuii 3aKOH W TEPUOAMYECKAas CHCTeMa XUMHU4Yeckux siemeHtoB J[. M. Menneneesa.
CrtpoeHue BelecTna

[Tepnonnueckuii 3akoH. MCTOpUS OTKpPBITHS IMEPUOAMYECKOTO 3aKOHA. 3HAYEHUE NEPHUOIUYECKOTO
3aKOHa I pa3BUTHUS HAYKHU.

[lepuonuueckass cucTeMa KakK €CTECTBEHHOHAy4Has KIacCH(UKAIMS XHUMHUYECKHX 3JEMEHTOB.
Tabnuunast gopma mnpexncTaBieHUs KilacCU(UKAUM XUMHUYECKUX 3JeMEeHTOB. CTpyKTypa TaOIuLIbI
«llepuoguyeckas cucrema xumuueckux odaeMeHToB JI. M. MenneneeBay. @PU3HYECKU CMBICI
HOPSIIKOBOTO (aTOMHOI0) HOMEpa, HoMepa Iepuoja U HOMepa Ipymmnsl (s 3J€MEHTOB A-

TPYIIII).

CtpoeHne aToMa: sApoO W IJICKTpOHHAs oOojouka. CoCTaB aTOMHBIX sIep: MPOTOHBI W HEUTPOHEI.
W3oTombl. 3apsiag aTOMHOTO siipa, MacCOBOE YHCIO M OTHOCHTENbHAs aTOMHas macca. DIEeKTPOHHAas
000J109Ka aToMa. DJIEKTPOHHBIEC CJIOM aTOMOB 3JIEMEHTOB MaJIbIX TIEPUOIOB.

Xumudeckas CBS3b. SHGKTPOOTPI/IHaTeJ'II)HOCTI) atromoB. KoBamenTHas HEIOJIIpHAsA W IOJIApHas CBA3b.
HMonHas CBS3b. BaJ'ICHTHOCTB, CTCIICHb OKUCJICHUA, 3apsa]] MOHA.

MHoroo0pa3ue XMMUYEeCKUX PeaKIii

Krnaccudukanuss XUMHYECKUX PEaKIUN: peaKIHH COCIWHEHUS, Pa3JIOKEHUs, 3aMeIleHHUs, OOMeHa,
HK30TEPMUYECKUE, FHIOTEPMUIECKIE, OKUCIUTEIHLHO-BOCCTAHOBUTENIBHEIE, HEOOpaTHUMbIE, OOpaTUMBIE.

PacTBopbl. DnekTponuTudeckas AUCCOLUaysl. DIEKTPOJINUTEl U HEIIEKTPOIUTH. KaTHOHBI U aHHOHBI.
Juccoumanus coseil, KUCIOT UM OCHOBaHMI B BOAHBIX pacTBopax. Peakuuu HOHHOro OoOMeHa B
pacTBOpax JIEKTPOJIUTOB.

MHoroo0pasue BemecTB



O6ma;1 XapakKTCPUCTHKA HEMCETAJJIOB HAa OCHOBE HUX IIOJIOXKCHHA B nepﬂozu/mecr(oﬁ CHCTEME.
3aKOHOM€pHOCTI/I HU3MCHCHHA (I)I/I3I/I‘ICCKI/IX U XHMHYECKUX CBOMCTB HEMETAJJIOB — MMPOCTBIX BCUICCTB,
HX BOJOPOAHBIX COCI[PIHCHHﬁ, BBICHIUX OKCHIOB M KHUCIIOPOACOACPKAIIUX KHCJIOT Ha IMPHUMECPC
9JICMCHTOB BTOPOI'O U TPETHEIo MCPUOJ0B.

OOmiass XapakTepuUCTMKAa METaVIOB Ha OCHOBE UX TMOJOXKEHHS B IEPUOJUYECKON CHCTEME.
3aKOHOMEPHOCTH U3MEHEHHUS (PU3MUYECKUX U XUMUYECKUX CBOIMCTB METAJIOB — MPOCTHIX BEIIECTB, UX
OKCHJIOB ¥ THJIPOKCHUIOB Ha TIPUMEPE FIEMEHTOB BTOPOTO U TPETHETO TIEPHOIOB.

OpraHnunyeckasi XuMHsI

VYriueBonopoasl, NPUPOAHBIE MCTOYHHUKHM, W30MEpHUsS, TOMOJIOTHUS, YIJIEPOIHBIM CKEJIET,
¢ynkunonanbHas rpynna.lleppoHadanbHble CBEACHUS O CIUPTaX, allbJETHIaX, KapOOHOBBIX KHUCIOTAX,
OenKax ¥ aMUHOKMCIIOTaX, UX POJIU B )KUBOM OpraHU3Me

OCHOBHBIE 3aKOHBl M TEOPUM XHMHH: - 3aKOH COXPAHEHHUS MAacChl BELIECTB;3aKOHA IOCTOSIHCTBA
coctaBa BemecTBa;AMY; 3akona ABoraapo; [lepuoanueckuii 3akon J[.M1.MeHaeneeBa u ero 3HaueHue;
TEOPHS AIEKTPOIUTHUECKON AUCCOIHAIIIH.

VYMmern

OTJINYaTh (1)I/I3I/I‘-I€CKI/I€ SABJICHUA OT XUMHUYCCKUX peaKuHﬁ;

- Ha3bIBaThb XUMHYECKHUE DJIEMEHTHI 110 UX CUMBOJIAM;
- Ha3bIBaTh MPHU3HAKA XUMUYECKHUX PEAKLINN;

-

OIIPEACIIATh KAuyeCTBECHHBII W KOJMYECTBEHHBLI COCTaB BCIIECTBAIIO HX (bOpMYJ'IaM u
MNPUHAAJICKHOCTD K HPOCTBIM HJIM CJIOKHBIM BCIICCTBAM;

- pacrno3HaBaTh POCTHIE U CIOXKHBIE BELIECTBA;

- BBIYHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BEIIECTB;

- BBIUUCIIATH MACCOBYIO JIOJIF0 XMMMUYECKOI0 3JIEMEHTa 110 (OpMyJie BEIECTBa;
- XapaKTepu30BaTh XMMUYECKUN 3JIEMEHT IO €ro noyiokeHuto B I1.

- KJIacCU(UIIUPOBATh BEIIECTBA 110 COCTABY HA MPOCTHIE U CIIOKHBIE

OOBSICHATH (PU3NUECKUN CMBICI MOPSAKOBOTO HOMEPA XUMUYECKOTO 3JIEMEHTa, HOMEparpymmsl 1
[epUOJIa;

- COCTaBIATh CX€Mbl cTpoeHus aromoB nepBelx 20 anmementoB II.C.  JI.M.Menneneesa;

06’I)$ICH$ITI)CXO)ICTBO " pasinine B CTPOCHHUU aTOMOB XUMHYCCKUX 3JICMCHTOB,

o

XapaKTCpU30BaTh XUMHUUYCCKUE DJICMCHTEIL, 00OCHOBBIBATh X CBOfICTBa;

-

OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHsS! CBOMCTB 3JIEMEHTOB B Ipefeiax MallblX MEepPHOAOB U
TJIABHBIX MTOATPYIIIL;

- OTpEAEIATh TUIl XUMUYECKOHN CBS3U B COETUHEHUSX.
- XapaKTepu30BaTh XUMUYECKUE DJIEMEHTHI METAJUIbl M HeMeTasuibl 1o Tabnuue /[.J. Menaeneesa;

-

OOBACHATH CBA3b MEXKAYy COCTaBOM, CTPOCHHUEM U CBOMCTBaAMM BCIICCTB.BBIYUCIATH KOJIMYECTBO
BCIICCTBA, MaccCy, 00BEM 110 HU3BCCTHOMY KOJIMYCCTBY BCUICCTBA, MACCC UIIU O6’b€My;

-

HCIOJIb30BaTh MOCTOSHHYIO ABOTaIpO;

o

BBIYUCIIATh OTHOCHUTCIIBHYIO IIJIOTHOCTE I'a30B;



OIPEACIIATE CTCIICHDb OKUCJICHUA 3JIEMCHTOB B COCIMHCHUAX

- COCTaBJIATh (POPMYJIBI M Ha3bIBaTh OMHAPHBIE COCTUHEHNUS, OCHOBAHUS, KUCIOTHI, COJIH;
- OIPEIENATh IPUHAMIEKHOCTD BELIECTB K OIIPEIEICHHOMY KIacCy

- pacIiO3HaBaTh OIBITHBIM IIyTEM PacTBOPHI KUCIIOT U IIEI0UYEH;

- OIIPEAETSATH THI BEeLecTBa (KPUCTAIUTNUECKOE MM aMopdHOe)

-

IMPOU3BOAUTE PACUCTBI C MCIIOJIB30BAHUEM MOHATHUH: MaccoBas J0JI1 BE€HIIECTBA B CMECH,
0o0BbeMHas J0JIs1 KOMIIOHCHTA ra3oBou CMCCH, IPUMECH;

- HAa3bIBaTh NPU3HAKU U YCIOBUS OCYLIECTBICHUS XUMHUYECKUX PEAKLIUI;
- OOBSACHSTH OTIUYHE XUMHUECKHUX SBICHUHN OT (PU3NIECKHUX;
- ONPEACIISITh TUIIBI XUMUYECKUX PEaKIIHii;

-

COCTaBJISITh YPaBHEHUS XUMUYECKUX PEAKLUN Pa3IMYHBIX TUIIOB (pacCTaBiIsATh KO3()PHUIMEHTH B
YpaBHEHUSIX X.p.Ha OCHOBE 3aKOHA COXPAHEHUSI MAaCChI BEUIECTB);

.

IMPOrHO3UPOBATH BO3MOKHOCTL IIPOTCKAHUA peaKuHﬁ MCXKAY MCTAJUIOM U PaCTBOPOM KHCJIOT.

-

INPUMCHATE 3aKOH COXpPAaHCHUA MACChl BEIICCTB AJId PCIICHHUHN 3aaa4 II0 YpPaBHCHUAM
XUMHNYCCKHX peaKHHﬁ;

- CJIeZIOBATh MPaBUJIaM I0JIb30BAaHHSI XUMHYECKON TIOCYI0H U TaOOpaTOPHBIM 000pyI0BaHHEM
- ONPEIENATh PEAreHTHI U MPOAYKTHI PEaKIINH;

-

BBIYHCIISITH KOJIMYECTBO (MAccCy) IO KOJIMYECTBY BEIIECTBa (Macce) OAHOIO U3 BCTYNUBIIMX WU
MIOJIyYEHHBIX BEIIECTB;

- COCTaBJISITh YPAaBHEHUSI PEAKIIUH 110 LIETI0YKE MEPEXO/I0B.

- COCTaBJIATh YPABHEHHUSI IUCCOIMALIUH KUCIIOT, IIEIOYEH, COEH;

- COCTaBJIATH ypaBHeHI/ISI peaKI_[I/Iﬁ HNOHHOTO O6M€Ha B MOJ'IeKy.]'ISIpHOM 1 MOHHOM BH]JIC,
- OTIpeIEATh BOBMOXXHOCTh MPOTEKAHMSI PeaKIIUii HOHHOTO OOMEHa;

- ACJIaTh KJ'IaCCI/I(l)I/IKaI_II/IIO H XapaKTCPU30BaATb XUMHUYCCKUC CBOMCTBA KHCJIOT, OCHOBaHHﬁ, COJ'IGIZ,

okcuoB B cBeTe TO/I;

-

OOBSACHATH CYIIHOCTh pEeaKIMii HOHHOTO 0OMEHa;

-

COCTaBJISITh YPABHCHHS OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMH METOJIOM 3JICKTPOHHOTO
Oajanca;

.

COCTaBJIATb TCHETUYCCKUC PAAbI METAIJIOB U HEMCTAJLJIOB,

-

COCTABJISITh YPAaBHEHMSI T€HETUYECKOW CBSI3W MEXIAY OCHOBHBIMH KJacCaMH HEOPTaHUYECKUX
BCIIECTB;

WCIONIb30BaTh TPUOOPETCHHBIE 3HAHWS W YMEHUS B MPAKTUYCCKOW JCSITEIBHOCTH U
MOBCEHEBHOM JKU3HU: ISl 0e30macHOro oOpalieHHus ¢ MeTallaMH, ASKOJIOTHYECKH TPaMOTHOTO
MOBEJICHUS B OKPYKAIOIIEH cpesie, KpUTHUECKON OIEHKH MH(OPMAIMK O BEIIECTBAX, UCIOIh3yEeMbIX B
OBITY;

- OIMUCBIBATh XUMHYCCKOC 3arpsA3HCHUC Opr>I(8.IOIlI€ﬁ Cpeabl KaK CJICACTBUC MMPOU3BOACTBCHHBIX

IIPOLIECCOB, CIOCOOBI 3ALIUTHI OT 3arps3HEHUIN



- Ha3bIBaTh OPraHUYCCKHUEC BEIICCTBA 110 UX XUMHWYCCKHUM (bOpMy.]'IaM;

- ONpeaeATh NPUHAAIECKHOCTh BEUIECTBA K OMPEACIIEHHOMY KJaccy;

- OOBSICHATH MPUIHHBI MHOTO0Opa3Hsi OPraHNYECKHUX BEIIECTB;

- XapaKTepHU30BaTh XUMUYECKUE CBOMCTBA OPTraHUYECKUX COCIMHEHUMN PA3JIMUYHbIX KJIACCOB;

- ONUCHIBATh CBSI3b MEXKIY COCTAaBOM, CTPOCHHEM, CBOMCTBAMHU OPraHUYECKHX BEILIECTB U HX
MIPUMEHEHUEM;

- OIHCHIBATHCBOMCTBA M (DU3HOIOTHUECKOE JEHCTBHE HA OPTaHW3M JTHUJIOBOTO CIIUPTA, OEH3UHA U

JIPYTUX BEIIECTB;

- XapaKTepI/ISOBaTB6I/IOJ'IOFI/I‘IeCKI/I BAXXHBIC COCIAUMHCHUSA, XapaKTCpHU30BaTb COCTaB, CBOWCTBA M
MMPUMCHCHUC I'NIFOKO3bI, CaXapO3bl, KpaxMalia U KJICTHATKHU;

- 3aIMCBIBATh CTPYKTYPHBIE (POPMYITBI HF30MEPOB M TOMOJIOTOB;
JaBaTh HAa3BAaHUs U3yYEHHBIM BEIIECTBAM
- OIIpeNIeIATh IPUHAIEKHOCTh BEIIECTB K KJIACCY apE€HOB, XapaKTepU30BaTh CTpOEHHE OEH30I1a

- Ha3bIBaTb CIIUPTBI IO TpHBI/IaJIBHOﬁ n MG)KHYHapOHHOﬁ HOMCHKIJIATYpEC; OHNpCACIATh
MNPUHAAJICIKHOCTD BCUICCTB K KJIaCCy CIIMPTOB.

HCIIOJIB30BAaTh HpI/IO6peTeHHBIe 3HaHUA W YMCHUSA B HpaKTquCKOﬁ JACATCIIBHOCTH H HOBCCI[HGBHOﬁ
KHU3HU JJI:

. OOBSICHEHHS] XUMUYECKUX SBJICHUH, IPOUCXOIALINX B IPUPOJIE, OBITY U Ha MPOU3BOJICTBE;
. 9KOJIOTUYECKH IPAMOTHOTO MTOBEJCHUS B OKPYKAIOIIEH Cpefie;
. OLICHKM BIIMSHHUS XUMHYECKOIO 3arps3HEHHs OKPYKAIOIIEH CpeAbl Ha OPraHM3M 4YeEJIOBEKa U

JIpPYrUe )KUBbIE OPTaHU3MBI;

. OOBSICHEHHS] XUMUYECKHUX SBJICHUH, IPOUCXOIALINX B IPUPOJIE, OBITY U Ha MMPOU3BOJICTBE;
. 9KOJIOTUYECKH IPAMOTHOTO MTOBEJEHUS B OKPYKAIOIIEH Cpelie;
. OLICHKM BIIMSHHUS XUMHYECKOIO 3arps3HEHUs OKPYKAIOIIEH CpeAbl Ha OPraHM3M 4YeEJIOBEKa U

JIPYrUe )KUBbIE OPTaHU3MBI;

. 0e30macHOTO OOpalieHus] C TOPIOYMMH HM TOKCHYHBIMH  BEIIECTBAMH, JIAOOPaTOPHBIM
000pyIOBaHUEM;

. KPUTUYECKON OLIEHKH JIOCTOBEPHOCTH XUMHUYECKOW HH(OpPMALMH, MOCTYMAOUIEH W3 pa3HbIX
HCTOYHUKOB.

COJEPKAHUE U3YYAEMOI'O IpeaAMeETa

8 KJIACC
(2 gaca B HezeNO; Beero 68 4acoB)

BBenenue (4 yaca)

XUMHUs — HayKa O BEIECTBAaX, UX CBONCTBAX U MPEBPAIICHUSIX.

[lonatne 0 XMMHUYECKOM »3JIeMEHTe M (OopMax €ro CyIIECTBOBAaHHUS: CBOOOJIHBIX aTOMaXx,
MIPOCTHIX U CJIOKHBIX BEIIECTBAX.



[IpeBpamienue BeniecTB. OTIMYHE XUMHUSCKUX PEAKIMK ¥ GU3HUECKUX sIBJICHUH. Posib XuMuu B
JKU3HU YenoBeka. Xemohumus u xemodoous.

Kpatkue cBenenust 06 uCTOprM BOSHUKHOBEHUA U pa3BuTusi xumuu. [lepuos anxumuun. [lonstue
o ¢unocopckom kamue. Xumuss XVI B. PasBurue xumum Ha Pycu. Ponb oTed4ecTBEHHBIX yYEHBIX B
CTAaHOBJICHMHU XMMHYECKOW Hayku — paboTel M.B.JlomonocoBa, A.M.bytneposa, J[.1.Menneneena.

XuMuyeckasi CUMBOJIMKA. 3HAaKM XMMHMUYECKHUX JJIEMEHTOB U IPOMCXOXKICHHE UX Ha3BaHUM.
Xumuyeckue ¢opmynbl. Muaekcsl u kodpduimentsl. OTHOCUTENbHBIE aTOMHAsh U MOJEKYJSpHAs
Mmacchl. Pacdyer MaccoBO# 10J1M XUMUYECKOTO 3JIEMEHTa 1Mo (hopMyJie BelecTBa.

[lepuonnueckas cucreMa XxuMHueckux sineMeHToB J[.M.MenneneeBa, ee CTpyKTypa: Malble U
OosiblIMe TEpPHOABI, TPYNIBl M HOArpynmsl (rnaBHas W moOouHast). [lepumoanyeckas cucremMa Kak
CIPaBOYHOE MOCOOHE ISl MOTYYEeHUS CBEICHUI O XUMUYECKUX SJIEMEHTaX.

Pacuyernsle 3anaun. 1. HaxoxkaeHne OTHOCUTENBHOM MOJIEKYJISIPHOM Macchl BELECTBA IO €TI0
XuMH4Yecko ¢opmyie. 2. BeunciaeHre MaccoBO O 3JIEMEHTa B BEUIECTBE 110 ero Gpopmysie.

Tema 1
AToMBI XMMHUYECKHX 3J1eMeHTOB(10 yacoB)

ATombl Kak (opMa CyIIECTBOBAHUS XMMHUYECKUX 31eMEHTOB. OCHOBHBIE CBEACHUS O CTPOCHHUH
aToMoB. Jl0Ka3aTenbCTBO CIOXKHOCTH cTpoeHHus atoMoB. OmbiThl Pesepdopna. [lnanerapuas mozmens
CTPOECHHS aToMa.

CocTaB aTOMHBIX fJep: NPOTOHBI U HEUTpoHbl. OTHOCUTENBHAs aTOMHas Macca. B3aumocBs3b
MOHSTUN «IIPOTOH», KHEUTPOH», «KOTHOCUTENIbHASI aTOMHAsI Maccay.

M3MeHeHne 4nciia NpoTOHOB B siApe aToMa — 00pa30oBaHUE HOBBIX XUMHUYECKHX HJIEMEHTOB.

H3meHeHne uucna HEUTPOHOB B slIpe aToMa — oOpa3oBaHue wu3oronoB. CoBpeMEHHOE
ONpE/CIICHUE NOHATUA «XMUMMUYECKUH 3JeMEHT». I30Tonbl Kak pa3HOBUIHOCTH AaTOMOB OJIHOTO
XUMHYECKOT0 JIEMEHTA.

OnektpoHbl. CTpOCHHE SJICKTPOHHBIX OOOJIOYEK aTOMOB XHMHYECKUX 3JeMeHToB Ne 1-20
nepuoaunyeckoii cucremsl J[.M.Menneneena. [lonsiTie o 3aBepIIeHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM
cj0€ (IHEPreTUYECKOM YPOBHE).

[lepuoanueckas cuctema xumudeckux osnementoB J[.M.MenneneeBa u CTpoeHHE AaTOMOB:
($u3nUecKuii CMBICI OPSIIKOBOTO HOMEpPA 3JIEMEHTa, HOMepa TPYIIbI, HOMepa MepHoAa.

M3MeHeHune ynciia 3JeKTPOHOB Ha BHEIIHEM JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOIO 3JIEeMEHTa
— 00pa3oBaHMe MOJIOKUTEIBHBIX U OTPULATETIBHBIX HOHOB. MlOoHBI, 00pa3oBaHHbIE aTOMaMH METAJJIOB U
HeMeTayuioB. [IpuuMHBI M3MEHEHUS METAUIMYECKUX W HEMETAJUIMYECKHUX CBOMCTB B Mepuoaax u
rpymmnax.

OO6pa3oBanue OuHapHBIX coequHeHui. [lonsTre 00 nOHHOM CBs3H. CXeMbl 00pa30BaHUsI MOHHOM
CBSI3H.

B3aumopeiicTBiie aTOMOB XMMHMYECKUX 3JIEMEHTOB-HEMETAIJIOB MEXIy co0oii — oOpa3oBaHHe
JBYXaTOMHBIX ~MOJIEKYJ HpOCThIX BemiecTB. KoBaneHTHas HemosisipHass XMMMYECKas CBSI3b.
DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBIL.

B3anMmoseiicTBe aTOMOB XMMHUYECKUX 3JIE€MEHTOB-HEMETAIZIOB MEXIy co0oil — oOpa3oBaHue
OMHApHBIX COCAMHEHUN HEMETAJUIOB. DJIEKTPOOTPUIATENIbHOCTh. [IOHATHE O KOBaJIGHTHOW MOJISIPHOU
CBSI3H.

B3aHMOHeﬁCTBHC aTOMOB XHUMHYCCKUX OJIEMCHTOB-MCTAIJIOB MCEXIY coboii — 06p330BaHI/Ie
MCTAJUNIMYCCKUX KPHUCTAJIJIOB. IlousaTre 0 METaIIUYECKOM CBSI3H.
I[CMOHCTpaHI/II/I. MOI[GJ'II/I dTOMOB XHUMHUYECCKHUX DJIICMCHTOB. Hepnonnqecmﬂ cucrema

XUMHYeCcKuX 3neMeHToB . 1. MeHnpaeneena.

Tema 2
IIpocTsie BemecTBa(749acoB)

[TonokeHne METauUIOB W HEMETaUIOB B TEPUOJUYECKOM CHCTEME XUMHUYECKHX DIIEMEHTOB
JA.N.MenneneeBa. BaxxHenme npocTble BEIIECTBA — METAJUIBL: KEJIE30, ATFOMUHUM, KaJbLHU, MarHUii,
HaTpuil, kanuil. O0mue Gu3ndeckrne CBOWCTBa METAJIJIOB.

Bakueiinme npocThie BelecTBa — HEMETaUIbl, 00pa3oBaHHBIE aTOMaMU KHCJIOPOJa, BOAOPOA,
aszora, cepel, docdopa, yrmepoaa. CrnocoOHOCTP aTOMOB XHUMHYECKHX 3JIEMEHTOB K OOpa30BaHUIO
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HECKOJIBKMX MPOCTHIX BELIECTB — aJUIOTPONusi. AJIOTponHble Mojaudukanuu kuciopoaa, pocdopa u
0JioBa. MeTajuinyeckue U HEMETAIIMYECKUE CBOWMCTBA MPOCTHIX BellecTB. OTHOCUTENBHOCTD JIEIECHUS
IIPOCTHIX BEIIECTB HA METAJIbI 1 HEMETAJLIIBI.

[Tocrosinnass ABoragpo. KosmmuectBo BemiectBa. Mosb. MomsipHas Macca. MossipHblil 00beM
ra3oo0pa3Hbix BemlecTB. KpaTHble eIWHUIBI KOJMYECTBA BEIIECTBA — MOJUIUMOJb M KHUIJIOMOJb,
MUJUTUMOJISIPHAsE M KWJIOMOJISIpHAsE MacChl BEIIECTBA, MUJUTUMOJIIPHBIM U KUJIOMOJISIPHBIM 00BEMBI
ra3o00pa3HbIX BELIECTB.

PacueTsl ¢ UCIONB30BaHUEM MOHSATUNA «KOJIMYECTBO BEILIECTBA», «MOJSIPHAS MAccay, «MOJISIPHBIN
00BEM Ta30B», «IIOCTOSTHHAsT ABOTaapo».

PacuerHble 3a7auyu. 1. BerancineHne MOJISIpHOM MacChl BEIIECTB IO XUMHUYECKUM GopMmyiiam. 2.
Pacuyets! ¢ Hcnonb30BaHUEM MOHATUI «KOJMYECTBO BEIIECTBA», «MOJISIPHAS MACCay, «MOJISPHBII 00beM
ra3oBy, «IIOCTOSTHHAs ABOTaJpo».

Jemounctpanuu. [lonydenue o3ona. OOpasmpl 0enoro U ceporo ojaoBa, O€Ioro W KpPacHOTO
docthopa. HekoToppie MeTamasl U HEMETAJUTBI KOJUYECTBOM BemiecTBa 1 Moib. Mojenb MOJSIPHOTO
o0Bbema ra3000pa3HbIX BEIIECTB.

Tema 3
CoeguHeHusi XMUMHYECKHUX 3JIeMeHTOB(12 yacoB).

Crenenb okucinenus. OnpezeneHue CTENEHH OKHUCIIEHUS 3JIEMEHTOB 10 XUMHYECKOH (opmyre
coenuneHus. Cocraienue GopMys OMHAPHBIX COSTUHEHUH, OO cCrioco0 MX Ha3biBaHMs. buHapHbBIE
COEIMHEHUS: OKCUJIBL, XJIOpuabl, cyabdunsl u np. CoctaBnenue ux ¢opmyn. [IpeacraBurenyt OKCuI0B:
BOJIa, YIJIEKUCIIBIH a3 U HeraleHasi U3BeCTh.

[IpencraBurenu JieTydnx BOJOPOAHBIX COETMHEHUI: XJIOPOBOAOPO U AaMMHUAK.

OcHoBaHus, HUX cOcTaB M Ha3BaHusd. PacTBopumMocTh oOcHOBaHMW B Boje. TaOmuna
PacTBOPUMOCTH T'MAPOKCUIOB U cojiel B Boje. [IpeacraBureny menodei: TMIPOKCUIbl HATPUS, KaJIHs U
kanpius. [loHsATHE O KauecTBEHHBIX peakuusax. MuaukaTopsl. V3MeHEHHE OKpAackd HWHIUKATOPOB B
HIEJIOYHOU Ccpelie.

Kucnotel, ux cocraB u Ha3Bauus. Knaccudukanus kucnot. [IpeacraButeny KUCIOT: CepHas,
coJIsiHas M a30THas. MI3MeHeHne OKpacKu MHAMKATOPOB B KUCIOTHOM CpeJie.

Kucnotsl, ux coctaB u HazBanus. Kimaccudukanus kucior. [IpenctaButenu KUCIOT: CEpHAst, CONSTHAS U
azoTHas. MI3MeHeHne oKpacKku MHIMKATOPOB B KMCIOTHOU cpefe.

Conu kak nIpou3BOJHbIE KUCIOT U OCHOBaHMWM. MX coctaB u Ha3BaHus. PacTBopuMOCTb cojeil B
Boze. [IpencraButenu comneit: xjmopua HaTpusi, kapOoHaT U Gocdart KambIus.

AmopdHbIE 1 KPUCTAUTUYECKUE BEIIECTBA.

MexMoneKyIapHbIe B3aUMOAECUCTBUSA. THIIBI KPUCTAUIMYECKUX PELIETOK: HOHHAs, aTOMHas,
MOJIEKYJISIpHAss M METaJUIMYecKas. 3aBUCUMOCTb CBOMCTB BEIIECTB OT THUIIOB KPUCTAIIMYECKUX
pELIETOK.

BemectBa MONEKYISIPHOIO M HEMOJIEKYJIIPDHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA COCTaBa JUIs
BEILIECTB MOJIEKYJISIPHOT'O CTPOCHHS.

Yuctele BemecTBa u cMecu. [IpuMepsl KUAKHUX, TBEPABIX U ra3000pa3Hbix cmeceil. CBoiicTBa
YHCTBHIX BelIeCTB U cMecel. Mx coctaB. MaccoBasi u o0beMHast 10J11 KOMIIOHEHTa cMecu. PacueTsl, cBs-
3aHHBIE C UCII0JIb30BAHUEM HOHSATHUS «I0JISD».

Pacuernsnie 3agaun. 1. Pacuer maccoBoil 1 00bEMHOMN 10JIEH KOMIIOHEHTOB CMECH BEIECTB. 2.
Brruncnenue mMaccoBoil 0K BEIIECTBA B PacTBOPE 10 M3BECTHOM MAacce PaCTBOPEHHOI'O BELIECTBA U
Macce pactBopureis. 3. BerunciaeHne Maccbl pacTBOPSIEMOIO BEIIECTBA U PACTBOPHUTENS, HEOOXOJUMBIX
JUIsl TIPUTOTOBJICHUS OIPENEICHHOW MacChl PacTBOPa C M3BECTHOM MAacCOBOM JOJIEH pacTBOPEHHOIO
BEILECTBA.

JemoncTpanun.O0pa3isl OKCUIOB, KUCIOT, OCHOBAaHHA M coyied. MoJenn KpUCTaITHYeCKIX
pelIeTOK XJIoOpuJa Hatpus, anMasa, okcuaa yriepoaa (IV). B3psiB cmecu Bogopona cBozayxom. Cro-
coObI pazneneHus cMeceil. JAuCTUIISIIUs BOIBI.

JlaGopartopHbie onbIThl. 1. 3HAKOMCTBO ¢ 00pa3llaMH BELIECTB pa3HbIX KiaccoB. 2. Paznenenue
CMECEH.

Temad
N3menenus, npoucxoasiiiue ¢ Bemecrsamu(10 qacos)



IlonATue sBIEHMM Kak WM3MEHEHHH, MPOUCXOIALIMX C BELIECTBAMU. SIBIEHUS, CBsS3aHHBIE C
U3MEHEHHEM KPHCTAJTMYECKOTO CTPOCHHUS BEIIECTBA MPH IOCTOSHHOM €ro cocTaBe, — (hU3NYECKHe
apineHud. dusndeckue SBIEHUS B XMMUU: TUCTWUIALMS, KPUCTAIIM3alMs, BbIIAPUBAHUE U BO3TOHKA
BEIIECTB, LIECHTPU(PYTHPOBAHHUE.

SIBiieHus1, CBsA3aHHBIE C U3MEHEHHUEM COCTaBa BEIIECTBA, — XUMHUUYECKUE peakiuu. IIpusHaku u
YCIIOBHS TPOTEKAHUs] XUMHUYECKUX peakuuil. [loHsTHe 00 5K30- M DHIOTEPMUYECKHX PEAKLIHUAX.
Peakiuu ropeHus Kak 4YacTHBIM cilydall SK30TEpMHUYECKHUX PEAKLMH, MPOTEKAIOIIUX C BbIJCICHHEM
CBETa.

3aKOH COXpaHEHMsI Macchl BELIECTB. XUMHUYECKHUE YypaBHEHMsA. 3HAu€HHE HHJIEKCOB U
k02 Puurenton. CocraBieHUe YpaBHEHHH XUMUYECKUX PEaKIUil.

PacueTsl o xuMHUYeCKHM ypaBHEHUsM. PerieHue 3a1au Ha HaXOXKACHUE KOJIMYECTBA BEILLECTBA,
Macchl WM 00beMa MPOAYKTa PEaKIMHM MO KOJWYECTBY BEIIECTBA, Macce HIM O0bEMYy HCXOIHOTO
BellecTBa. PacueTsl ¢ MCHOIb30BAHUEM MOHATHS «JOJs»* KOrAa MCXOJHOE BEIIECTBO JIaHO B BUJE
pacTBopa ¢ 33JJaHHOM MAacCOBOM J10JIell paCTBOPEHHOI'O BELIECTBA MIIM COJEPKUT OIPENEICHHYIO J0JII0
MpuMecei.

Peaxuuu paznoxenusp» [lonsaTue o ckopoctu xumudeckux peakuuil. Karanuzaropsl. @epMeHTHI.

Peakiun coenunenus. Karanutuueckue M Hekartanutudeckue peakuuu. OOpatumsle U
HEOOpaTHMBIE PEaKIIHH.

Peakiun 3amerneHus. DIEKTPOXUMUYECKUNA P HAIPSDKEHUM METalyioB, €ro HCHOJIb30BAHUE
JUIS. IPOTHO3MPOBAHUS BO3MOXKHOCTH MPOTEKAHHS PEaKLUil MEXIy METAIJIaMHU U PacTBOPAMU KHCIIOT.
Peakiuu BEITECHEHMSI OIHUX METAJUIOB U3 PAaCTBOPOB UX COJEH APYrMMH METaJllIaMu.

Peakiiun oOmena. Peakumum HeWTpanuzanuu. YCIOBHS MPOTEKaHHWA peaknuuid oOMeHa B
pacTBopax 0 KOHILIA.

Turnel XUMUYECKHX peakuuil (10 MPU3HAKY «YHCIO U COCTaB MCXOJHBIX BEIIECTB M MPOJYKTOB
peakuun») Ha mpuMmepe CBOMCTB BoIbl. Peakuus pasnoxkeHuss — 3J€KTposu3 BoAbl. Peakuuu coenu-
HEHHS — B3aMMO/ICHCTBHE BOJIBI C OKCHJAMH METAJIJIOB M HEMETaJUIOB. [IoHsATHE «TUAPOKCH IBI». Peak-
UM 3aMELICHU — B3aUMOAEHCTBHE BOJbl C IIEJIOYHBIMM M IIEJIOYHO3EMEIbHBIMH METAJIJIaAMH.
Peakiuu oOMeHa (Ha mpuMepe THAPOIr3a CYIbPuaa aTlOMUHUS U KapOuaa Kallblus).

PacyerHble 3amxaun. 1. Beruncienue 1mo XMMHUYECKMM YPAaBHEHHUSIM MacChl WM KOJUYECTBA
BEIIECTBA 110 M3BECTHOM Macce WM KOJIMYECTBY BELIECTBA OJJHOTO M3 BCTYMAIOIINX B PEAKLUIO BEIIECTB
WIN NPOIYKTOB peakiuu. 2. Berunucienne Maccsl (KOIMUYECTBa BElIECTBA, 00bEMa) MPOLYKTa peaKLH,
€CJIM U3BECTHA Macca HMCXOJHOIO BEIIECTBA, COAEPIKAILEro OINPEACICHHYI0 [OJI0 IpuMeceid. 3.
Bbruuciienne Maccel (KojauuecTBa BellecTBa, 00beMa) MPOJIYKTa pPEaKLMU, €clId M3BeCTHa Macca
pacTBOpa M MaccoBasi 10J1s1 pACTBOPEHHOT'O BEILIECTBA.

demoncrpanuu. [Ipumepsl Gusznyueckux sBICHUN: a) TuIaBieHHe NapaduHa; 0) BO3rOHKa Mo0Ja
Wi OCH30MHOM KHUCIIOTHI; B) PACTBOPEHHE MEpMaH-rauara Kaius; r) JuQQy3us TYHMIHUCTHIX BEIIECTB C
ropsuei JamMrnodyky HakanuBaHus. [IpuMepbl XUMHUYECKUX SIBIICHUH: a) ropeHue maruus, gocdopa; 0)
B3aMMOJIEMCTBHE COJITHOM KUCIIOTHI C MPaMOpPOM MJIM MEJIOM; B) noiyueHue ruapokcuaa meau (I1); r)
pacTBOpeHHE MOJIY4YEHHOrOo TMAPOKCHIA B KHCIOTax; 1) B3auMoneicreue okcuaa menu (II) ¢ cepnoit
KUCJIOTOM IpU HAarpeBaHUU; €) pa3JIo’KEHHE MEepPMaHraHaTa Kalus; ) B3aUMOJICHCTBHE pa30aBICHHBIX
KHCJIOT ¢ METaJUIaMHU; 3) Pa3JIoKEeHHE MEPOKCUIAa BOJOPOJIA; M) IIEKTPOJIN3 BOJBI.

JlaGopaTopHbie onbIThl. 3. CpaBHEHHE CKOPOCTH UCTIAPEHHUS BOJIBI U CIIUPTA 110 HCYE3HOBEHUIO
uX Kamenab Ha (uiabTpoBanmbHOM Oymare. 4. OkuciieHMe MeIu B IUIAMEHHM CIIUPTOBKU WM TOPEJIKH. 5.
[TomyTHEHME U3BECTKOBOM BOJBI OT BBIABIXaEMOTO YTJIEKUCIIOro ras3a. 6. [lomydyeHue yriaexucioro rasa
B3aUMO/JICHICTBHEM COZBI M KUCIIOTHI. 7. 3amMellieHne Meiu B pacTBope xyopuaa meau (I1) sxenesom.

Tema 5

IIpakTukym Ne 1

IIpocTeiime onepanuu ¢ BemecTBoM(S yacos)

1. [IpaBuia TexHUKH OE30MACHOCTH IpH paboTe B XUMUUecKoM Kabunete. [Ipuemslr oOpamienus ¢ na-
OopaTOpHBIM 000pYIOBaHMEM M HarpeBaTelbHbIMM Ipubopamu. 2. M3ydyeHue cTpoeHHs IUIaMEHH
cnupToBKU. 3. Buael xumuueckux peakuuid. 4. IlpusHaku xumuueckux peakuuil. 5. I[lpurorosienue
pacTBopa caxapa 1 OIpe/eIeHne MacCOBOM J0JIM €ro B pacTBOpE.

(ITpumMeuanue: B LENAX JIy4IIEr0 YCBOSHHUS MaTepraa MpeAblIyInX TeM MPaKTH4YeCKHe paboThl MPOBOASATCS Cpa3y Hociie
M3YYCHUS MaTepuana).



Temab
PacTBopenue. PactBopbl.CBoiicTBa pacTBOPOB 3J1€KTPOJMTOB (/8 uacos)

PactBopenue kak (usuko-xumuueckuil mponecc. [loHsTre 0 rumparax M KpUCTALIOTHIpATaX.
PactBopuMocTh. KpuBbie pacTBOPUMOCTH KaK MOJI€Nb 3aBUCUMOCTH PACTBOPUMOCTH TBEP/BIX BEILIECTB
oT Temmeparypbl. HachlllieHHbIE, HEHACBIIIEHHBIE U TEPECHIIICHHBIE PACTBOPHL. 3HAUYEHHUE PACTBOPOB
JUISL IPUPOJIBI U CEIIBCKOTO XO3SIICTBA.

[TonsiTe 00 SMEKTPONMTUUECKOM IUCCOLUALMU. DJIEKTPOJMUTHl U HEIJIEKTPOJUTH. MexaHusm
JIACCOLIMAIMU AJICKTPOJUTOB C PA3IUYHBIM THUIIOM XHMHYECKOM CBSI3U. CTENEeHb 3JEKTPOIUTUYECKON
nuccormanuu. CUIbHBIE U CJIa0ble 3JIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHHUSI TEOPUM DJICKTPOJUTHUYECKOW auccoruanuui. MoHHBIE ypaBHEHUSA
peakiuii. YCIOBHUS NPOTEKAHUS PEaKIUyd OOMEHa MEXAY SJEKTPOJIMTAMH 10 KOHIIA B CBETE MOHHBIX
MPEJCTaBICHUH.

Krnaccudukanus HOHOB U UX CBOICTBA.

Kucnotel, ux xkmaccudukamus. Jluccomumanus KHCJIOT M HX CBOHCTBA B CBETE TEOPUU
ANEKTPOJIUTUYECKON Auccouranuu. MONeKylsipHble ¥ HMOHHBIE YypaBHEHUS peakUuid KHUCIOT.
B3aumoneiicTBue KHUCIOT € METAIaMH. OJEKTPOXUMUYECKUA pAl  HANpsDKEHUH  METalljIoB.
B3auMopeiicTBruEe KUCIOT C OKCUJIAaMH METaIoB. B3anmoielicTBHE KUCIOT ¢ OCHOBAHUSIMUA — PEAKIIHs
HelTpaym3anuu. B3anMozeiicTBue KUCIOT ¢ coiisiMH. VIcmonb30BaHHME TaOJIWIBI PACTBOPUMOCTH JIJISt
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBaHus, ux kKiaccudukamus. Jlucconmanusi OCHOBaHMM M HMX CBONCTBA B CBETE TECOPHH
ANEKTPOJUTUYECKON Auccourannu. BzanMoielicTBe OCHOBaHHM C KMCJIOTAMH, KUCIIOTHBIMA OKCHJIaMH
u comsimu. Mcrnonb3oBaHue TaOJMIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKH XHUMHUYECKHUX CBOMNCTB
OCHOBaHUH. Pa3noskeHne HEPaCTBOPUMBIX OCHOBAHUN IIPU HAIPEBAHUHU.

Comm, ux ximaccuduKaus ¥ AUCCOLMMANMS Pa3IMYHBIX THUIOB cojieid. CBOMCTBaA cojieil B CBETE
TEOPUHU DJIEKTPOJIMTUYECKON Juccoruanuu. B3aumoaeicTBue cojiel ¢ MeTaulaMM, YCIIOBHSI IIPOTEKAHUS
ATUX peakuuid. B3aumomeicTBue cosieil ¢ KUCIoTaMU, OCHOBAaHHMSIMHU M coyisiMH. Mcronb3oBaHue Tabd-
JUIBI PACTBOPUMOCTH JIJISl XapAKTEPUCTUKU XUMUYECKUX CBOMCTB COJICH.

O06o0menue cBeieHnid 00 OKCHIax, UX KIIaCCH(PUKAIIMN ¥ XUMUYECKUX CBOWCTBAX.

['eneTndeckue psabpl METAJIOB U HEMETAUIOB. ['eHeTWyeckas CBsI3b MEXAY KiaccaMu
HEOPraHWYECKUX BELIECTB.

OKHCIIUTETbHO-BOCCTAHOBUTEIIbHBIE peakiuu. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTaHOBJICHHE.

Peaknmu woHHOTO OOMEHAa ¥ OKHCIHMTEIHHO-BOCCTAaHOBHTENbHBIC peakiuu. CocTaBieHHE
YpaBHEHUN OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOIOM JICKTPOHHOTO OasiaHca.

CBoiicTBa TpPOCTHIX BEIIECTB — METAUIOB M HEMETAUIOB, KHUCJIOT W COJIeM B CBeTe
MIPEICTABJICHUH 00 OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX MTPOIIECCAX.

JdemoncTpanuu. lcnsiTaHue BEHIECTB M UX PACTBOPOB Ha AJIEKTPONPOBOJHOCTH. JIBUKEHME
OKpAIlICHHBIX HUOHOB B AJICKTPUYECKOM IT0JI€. 3aBUCUMOCTD AJIEKTPOIPOBOAHOCTH YKCYCHOM KHUCIOTHI OT
KOHIIEHTpaluu. B3aumoaeiicTBiue uHKa ¢ cepoil, coisiHoi kucnoTol, xiopunom Meau (II). I'openue
Maruusi. BzaumojelicTBue XJ0pHOU U CEpPOBOJIOPOIHOM BOJIBI.

JladbopaTopHble ombIThl. 8. Peakiuu, xapakTepHble MJiE PACTBOPOB KHUCIOT (COJISTHOM WM

cepHoif). 9.Peakiuu, XapakTepHbIe sl pacTBOPOB wIeNOYeH (TMAPOKCUIOB HaTpusi uiau Kanus). 10.
[TonyueHnue u cBOICTBa HEPACTBOPUMOrO OCHOBaHUS, HampuMmep rugapokcuga meau (II). 11. Peakuuu,
XapakTepHbIE 751 pacTBOPOB coJied (Hampumep, A xjaopuaa meau (II). 12.Peakiuu, xapakTepHblie 11t
OCHOBHBIX OKCHUJIOB (Hampumep, Uil okcujaa kanbliug). 13. Peaknum, xapakTepHble Ui KUCIOTHBIX
OKCHJI0B (Hampumep, Uil yIIEKUCIIOro ras3a).

Tema7
HpakTnkym Ne 2
CBoiicTBa pacTBOPOB YJIEKTPOJMTOB (2 uaca)

6. CBoIiCTBa KMCJIOT, OCHOBaHUM, OKCHIOB U CoJiei. 7. Pelienne sKkCrepuMeHTaIbHBIX 3aa4.
(HpI/IMe‘laHI/IeZ B ICJIAX JIYUIIEro YCBOCHUA MaTepuajia MpeAbIAyIIUX TEM IMPAKTUIYCCKUEC pa60T1,1 IMPOBOJSATCS Cpa3y mocje
W3YYCHUS MaTepuana).
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COJAEP)KAHUE U3YYAEMOI'O KYPCA

9 KJIACC
OBIIAA XUMUA

(2 yaca B Hezento; Bcero 68 4acoB)

IToBTOpEHNE OCHOBHBIX BONPOCOB Kypca § Kj1acca U BBe/leHHe B Kypc 9 kinacca (6 vacos)

XapaKkTepUCTHKA 3JIEMEHTa IO €ro IMOJIOKEHUI0 B IEPUOJUYECKOM CHCTeMEe XMMHUYECKHX
anemenToB/[.I. MenneneeBa. CBoiicTBa OKCHIIOB, KUCJIOT, OCHOBAaHHUN U COJIEH B CBETE TEOPUU
AJIEKTPOJIMTUUECKOM JHCCOLMAIMM U TIPOLIECCOB OKUCIIEHUS-BOCCTAHOBIEHUS. ['eHeTHueckue psiibl
MeTajula ¥ HeMeTaJlla.

[lonatue o mnepexoAHbIX 3ieMeHTax. AM@oTepHOCTh. ['eHeTHdyeckuil psija  MepexoJHOro
JJIEMEHTA.

Ilepronnyeckuii 3aK0H M MEPUOANYECKAs CUCTEMa XUMHUYECKHX 3ieMeHToB J. 1. Menneneesa B
CBETE Y4EHHs O CTPOEHHHM aToMa. VIX 3HaueHwue.

JlaGopaTopHsliii onbIT. 1. [TonyyeHre ruipokcuaa UHKA U UCCIIEI0BAaHUE €r0 CBOMCTB.

Tema 1
Metanusl (15uyacos)

[TonoxxeHne MeTayuloB B MEPUOAUYECKOM CUCTEME XMMHUYECKUX 31eMeHToB JI. 1. Menneneesa.
Mertannnueckas KpUCTaJUTMUECKas pelleTKa U MeTaJIMuecKast XuMuueckas cBsizb. O0mue pusnueckue
cBoiicTBa MeTamioB. CIIIaBbl, MX CBOMCTBA M 3HAYCHHEC. XMMUYCCKHE CBOMCTBA METAJIOB KaK BOCCTa-
HOBUTENEH. DIEKTPOXUMUYECKUIN Psi/i HANIPSHKEHUH METaJIOB M €ro MCHOJIb30BaHUE JJISl XapaKTepHcC-
TUKA XMMHUYECKHX CBOMCTB KOHKPETHBIX MeTaIoB. CIIOCOOBI MOMyYEeHUs] METAJIOB: UPO-, TUAPO- U
anekTpomeramutyprusi. Kopposust MetamioB U crnocoObl 00pbObI ¢ HEH.

OOmast XapakTepuCTUKa LIENOYHBIX MeTaioB. Metamuibl B mpupoge. OOmme crnocoObl ux
nonyueHusi. Ctpoenue atomoB. lllemounbie MeTamibl — NPOCTbIE BEILIECTBa, MX (U3MUECKHe U
XMMHUYECKHE CBOICTBA. BaskHel1ne coelMHEeHNs IET0YHBIX METAJIIOB — OKCHU/IbI, THAPOKCUIBI U COJIU
(xopuabl, kapOoHaThl, Cyab(aTbl, HUTPAThI), UX CBOICTBAa W NMPUMEHEHHE B HAPOJHOM XO3SHCTBE.
Kanuitnsle ynoOpeHnus.

OO0mas XxapakTepucTHKa 53JIEMEHTOB TIiaBHOW moarpynnel Il rpymmer. CTpoeHue aToOMOB.
[lenouno3eMenbHbIE METAIBl — MPOCTHIE BELIECTBA, MX (PU3MYECKHME W XUMHUYECKHE CBOMCTBA.
Baxkneiimve coeiMHEHUs MIEI0YHO3EMEIbHBIX METAINIOB — OKCHUJbI, THIPOKCUIBI M COJH (XJIOPHIBI,
KapOOHATBI, HUTPATHI, Cyab(aThl 1 (HocdatTel), UX CBOHCTBA U MPUMEHEHUE B HAPOJAHOM XO3sIHCTBE.

Amomunanii. CTpoeHue aroma, GU3MYECKUe M XMMHUYECKHE CBOMCTBa Ipoctoro BemiecTBa. Co-
eIMHCHUS aJTFOMUHUS — OKCHJI U TUIPOKCU], MX aM(POTEepHBIN XapakTep. BaxkHele conu aJTroMUHUS.
[IpuMeHeHre aTfOMUHUS U €70 COSTUHEHHUIA.

XKenezo. Crpoenue aroma, ¢PU3MUECKHE M XUMHUECKHE CBOMCTBA MPOCTOrO BEIIECTBA.
[enetnueckue psaasl Fe** u Fe’'. KauectBennnie peaxuuu na Fe?™ m Fe’*. Baxuelimue cons xenesa.
3HaueHUE JKEeJe3a, €r0 COESAMHEHUH U CILIaBOB B IIPUPOJIE U HAPOJIHOM XO35MCTBE.

JeMoncTpanuu. O0pa3ipbl MIETOYHBIX W IIEIOYHO3EMENbHBIX MeTauioB. OOpasibl CIUIaBOB.
B3aumogeicteue Harpusa, jutua UM kanbuus ¢ Boxou. B3amMopnencTBue HaTpUs M MarHus C
KHCIIOpooM. B3anmoselicTBre MetaiioB ¢ HemeTayiaMu. [lomyuenune ruapokcuion xkenes3a (I11) u (111).

JlaGopaTopuble onbIThl. 2. O3HakomiieHHe ¢ oOpasumamu MetamsioB. 3. B3ammopelcTue
METAJIJIOB C pacTBOPaMU KHUCIOT U cojeil. 4. O3HakoMiieHHe ¢ 00pa3liaMy NPUPOJHBIX COSAUHEHUN: a)
HaTpus; O) KampIus; B) allOMUHUS; T) >kene3a. 5. [lomydeHue THIpPOKCHIA AQTIOMHHUS U €T0
B3aMMOJIEHCTBUE C PACTBOPAMHM KHCJIOT U mienodei. 6. KauectBennble peakiyuu Ha noubiFe*” uFe’”,

Tema 2

IIpakTukym Ne 1

CBoiicTBa MeTAJLIOB U UX COeIMHEHHUIi (3 yaca)

1. OcymiecTBiaeHre LENOYKM XMMMUYECKHX IpeBpalieHuil meramioB. 2. IlosyueHue u cBoiicTBa co-
eauHeHu MeTtaioB. 3. PemieHue sKCIEpUMEHTANbHBIX 3a/1ad Ha PACHO3HABAHUE U IOJyYEHHE Be-
IIECTB.
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Tema 3
Hemeranawi(23 uaca)

OO6mas xapakTepucTUKa HEMETAJUIOB: TOJOKEeHUE B nepuoanueckoit cucreme JI. M. Mennene-
€Ba, OCOOCHHOCTH CTPOEHUSI aTOMOB, 3JIEKTPOOTPUIIATEIHHOCTh KaK MEpa «HEMETAJUNTMIHOCTH, P
AIIEKTPOOTPULIATEIHHOCTH. KpucTaminueckoe CTpOeHHE HEMETANIOB — IMPOCTHIX BEIIECTB. AJUIOTPO-
nus. Guznueckue cBOCTBa HeMeTaioB. OTHOCUTENBHOCTh MOHATHM «METaDy, KHEMETAILID.

Bonopoa. Ilonoxenue B nepuogudeckoid cucteMe xumudeckux snemeHToB . 1. Menneneena.
Crpoenue aroma u MoJieKynbl. Ou3ndyeckue U XMMUYECKUE CBOMCTBA BOJIOPO/IA, €r0 MOJyUYEeHUE U MIPHU-
MEHEHHE.

Oo6mas xapakrepuctuka rajgoreHoB. Ctpoerune aromoB. [IpocTeie BemecTBa, ux (Gpu3ndeckue u
XUMHYecKHe cBoiicTBa. OCHOBHbBIE COCAMHEHMSI TaJIOTEHOB (TaJIOr€HOBOJOPOABI M TaJIOT€HUIbI), UX
cBoiicTBa. KauecTBeHHas peakiusi Ha XJIOpUI-uoH. Kpatkue cBenenus o xyope, opome, GTope u uoe.
[IprMeHeHre TaloreHOB U UX COSAMHEHUN B HAPOJAHOM XO3SHCTBE.

Cepa. Ctpoenue aToMa, aJNIOTPOTIHSI, CBOWCTBA M TIPUMEHEHHE POMONUECKOi cepbl. OKCHUIBI ce-
pel (IV) u (VI), ux monydenue, cBorictBa M npuMeHeHne. CepoBOOPOHAS U CEPHUCTAs KUCIIOTHI.
CepHast KuCJIOTa M €€ COJU, UX NPUMEHEHHE B HapoJHOM Xo3siicTBe. KauecTBeHHas peakius Ha
cynbdaT-uoH.

A3zor. CtpoeHue aromMa M MOJEKYJbl, CBOMCTBAa IPOCTOrO BelleCTBAa. AMMMAK, CTPOEHUE,
CBOMCTBA, MOJly4eHHE U npuMeHenne. Coinu aMMOHUs, UX CBOMCcTBa U puMeHeHue. Okcuapl azoTa (1)
u (IV). AzotHas kucnota, ee cBoiicTBa U npuMeHeHue. HuTpartel 1 HUTpUTHI, IpobemMa UX ColepKaHus
B CEJIbCKOXO03SUCTBEHHON MPOAYKIIMU. A30THBIE yI0OpEHHUSI.

@ocdop. Ctpoenue artoma, aIOTPOIHUs, CBOMCTBAa Oeigoro u KpacHoro ¢ocdopa, HX
npumeHenne. OcHoBHbIE coenuHeHus: okcua (ocedopa (V), oprodhochopHas kucimora u Qocdarsl.
dochopHbIe yroOopeHus.

VYrnepon. CtpoeHue aToMa, aJlJIOTPOIIKS, CBOMCTBA aNIOTPOMHBIX MOAM(UKAIMMI, TPUMEHEHHE.
Oxkcuanl yraepoja (I1) u (IV), ux coiictBa n npuMmeHenue. KauectBeHHas peakiusi Ha yTrieKUCIIbIN ras3.
KapOonaTsl: KanbplUMT, coAa, MOTAlll, UX 3HAYEHHWE B IPUPOJIE U JKU3HMU ueioBeka. KadecTBeHHas
peakuus Ha KapOOHAT-HOH.

Kpemuuii. CTpoeHue aroma, KpUCTAJUIMYECKUN KPEMHUI, €ro CBOMCTBA U mpuMeHeHue. Okcup
kpeMuus (IV),ero npupoansie pasHOBUAHOCTU. CHUIMKATHI. 3HAYEHHE COCIMHEHUM KPEMHHUS B )KUBOU U
HeXuBOU mpupojie. [loHaTue o CUIMKaTHON MPOMBIIIIIEHHOCTH.

JemoncTpanun. OOpasipl rajJlor€HOB — MPOCThIX BellecTB. B3aumonelicTBUE TajJoreHoB ¢
HaTpUeM, alFOMUHUEM. BeITecHeHne XiiopoM OpoMa WM Mojia U3 PaCTBOPOB UX COJICH.

BzanmoneiicTBre cepsl ¢ METAINIAMH, BOJOPOJIOM U KHUCIOPOAOM.

B3anMopeiicTBre KOHLIEHTPUPOBAHHOM a30THOM KHUCIJIOTHI C MEJIBIO.

[lornoienue yrieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHoBieHHE Meau U3 €€ OKCHJA
yraem. OOpaslbl OpUPOIHBIX COENMHEHUH XJopa, cepbl, docdopa, yriepona, kpemuus. OOpasiibl
BOXHEUIIMX JUISI HAapOJHOTO XO3siicTBa Cynb(aroB, HUTpaTOB, KapOoHATOB, (ocdaros. OOpasisl
CTEKJ1a, KepaMUKH, [IEMEHTA.

JlabopaTopHuble onbIThl. 7. KauecTBeHHas peakuus Ha xjopua-uoH. 8. KauecTBeHHas peakuus
Ha cynbdaT-uoH. 9. Pacnio3naBanue coneit ammonus. 10. [TomydeHne yriieKucioro ra3a v €ro pacro3Ha-
Banue. 11. KauecTBeHHas peakuusi Ha KapOoHaT-HOH. 12. O3HaAKOMIICHHE C MPUPOAHBIMH CHIIMKATaAMHU.
13. O3HakomIIeHUE € POAYKIIMEN CUITMKATHON MPOMBIIIJIEHHOCTH.

Tema 4

IIpakTukym Ne 2

CBoiicTBa HeMeTAJJIOB M UX coequHennii(3 uaca)

4. Pemenune skcrnepuMeHTANbHBIX 3anad 1o teme «lloarpymma kucimopoma». 5. Pemenue skcnepu-
MEHTalbHbIX 3a1a4 1o teme «lloarpynmsl azora u yriepoaay». 6. Ilonydenue, cobupanue u pacros3Ha-

BaHUC I'a30B.
(ITpumedanwne: B LENAX JIyUIIETO YCBOSHHUS MaTepraia MpeAbIIyIInX TeM IPaKTHIEeCKHe PaboThI TPOBOAATCS Cpa3y MOCIe
M3y4YeHUs MaTepuaa).

Temas
O0o01eHue 3HAHMI 10 XMMHUHM 32 KyPC OCHOBHOM IIKO0JIbI(Y yacos)
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@u3HYECKUl CMBICI MOPSAJKOBOIO HOMEpPA 3JIEMEHTA B MEPUOJAMYECKON CHUCTEME XUMHUYECKHUX
anemenToB J[. M. MenneneeBa, HOMEpOB Iepuoda U rpynibl. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB
AJIEMEHTOB M HUX COEAMHEHUM B NEPHOJAX U IPYIIAxX B CBETE MNPEJICTaBICHUH O CTPOCHUH aTOMOB
3JIEMEHTOB. 3HAYEHUE NEPUOIMYECKOTO 3aKOHA.

Tunel XMMUYECKHUX CBSI3€M W THUIBI KPUCTAIMYECKHX PEIIETOK. B3auMocBsA3b CTpoeHus u
CBOWCTB BEILIECTB.

Krnaccudukanus XUMUYECKUX peakyil MO pa3IMYHBIM IMpU3HAKAM (YUCIIO U COCTaB pearupyro-
IMX U 0Opa3yroIIMXCs BEIIECTB; TEIUIOBOM A3((}EKT; HMCIONb30BaHHE KaTaIM3aTopa; HarpaBIeHHCE,
M3MEHEHHUE CTETIeHeN OKUCIICHUSI aTOMOB).

[IpocTeie u cioXkHbIE BemecTBa. MeTtajulbl U HEMeETaJUlbl. ['e€HeTHYecKue psabl Merajia,
HEMeTalla U nepexoaHoro meramia. Okcuasl (OCHOBHBIE, aM(OTEpHBIE U KUCIOTHBIE), TUIPOKCUIBI
(ocHoBaHMsI, amMQOTEepHBIE THUAPOKCHABI W KHUCIOTBHI) W COJIU: COCTaB, Kiaccupukamus u oOIIue
XUMUYECKHE CBOMCTBA B CBETE€ TEOPUM DJIEKTPOJIMTHYECKOM [IUCCOUMALMM M TNPEICTaBICHUNA O
MpoI1IeCcCcax OKUCICHUSA-BOCCTAHOBIICHHUS.

Tema 6
Opranuyeckue coexnHeHus (9 uacos)

BemectBa opraHuueckue M HEOPraHUYECKUE, OTHOCUTENBHOCTh IOHATUS «OpraHUYECKHe
BeulecTBay. [IpuunMHBI  MHOroOOpa3usi OpPraHMYECKUX  COEOUHEHWH. XUMHYeCcKoe CTpPOeHUe
OpPraHUYeCKUX COeTMHEHUN. MOJIeKyIsIpHbIE U CTPYKTYpHBIE ()OPMYIIBI OPraHMUECKUX BEIIECTB.

Metan u 93TaH: CcTpoeHHe MoJeKyl. l'opeHune meTaHa u drTaHa. JleruapupoBaHue 3TaHA.
IIpumeHeHneMeTaHa.

XHUMHUECKOE CTPOECHUE MOJIEKYJIbI STUIIeHA. J|BOWHas CBsA3b. B3aumonecTBue 3TUIIEHA C BOJIOM.
Peakuuu nonumepusanuu stuieHa. [lonuatuinen vero 3HaueHue.

[lonsiTie O mpeAenbHBIX OAHOATOMHBIX CIHMPTaX HAa MpUMEpax MeTaHoJa U 3TaHoJa.
TpexaTroOMHBIMCIIUPT — TIIULEPHH.

[TonsTre 06 anpaeruaax Ha NpUMepe YKCyCcHOTo anpaeruaa. OKUcIeHue albIeruaa B KUCIOTY.

OnHOOCHOBHBIE Tpe/EIbHbIE KapOOHOBBIE KHCJIOTHI Ha NpPUMEpPE YKCYCHOH Kuciaotel. Ee
cBoiicTBa u mpuMeHeHnue. CTeapuHOBasi KUCIOTA KaK MPEACTaBUTENb )KUPHBIX KAPOOHOBBIX KHCIIOT.

Peakiun stepuukani ¥ TOHATHE O CHOXKHBIX 3¢upax. Xupel Kak ciaoxHble 3(UPHI
[JIMIEPUHA U )KUPHBIX KUCIIOT.

[lonsatue 00 amuHOKHCcHOTaxXx. Peakiuu mnonukKoHACHCAMHU. benku, HX CTpoeHHe W
ouonoruyeckas poJb.

Ilonsitue 06 yrineBojax. [nroko3a, ee cBoiicTBa M 3HaueHue. Kpaxman u nemnonosa (B
CPaBHEHUH), X OMOJIOTHYECKas POJIb.

JeMoHcTpanuu. Mojenu MoOJEeKya MeTaHa W JpYyruX YIJIeBOAOpoAoB. BzaumopelictBue
THJIEHA ¢ OpOMHOM BOJIOM M pacTBOpOM mepMmaHraHara kanus. OOpasipl dTaHOJA W TIHMLEPHHA.
KavecTBeHHast peakuusi HA MHOTOaTOMHBIe cipThl. [lomydenue ykcycHOATHIOBOTO 3dupa. OMbLIeHNE
*Kupa. BzaumoseiicTBue I0Ko3bl ¢ aMMUAYHBIM pacTBOpOM okcujaa cepeOpa. KauectBenHas peaxius
Ha Kpaxmai. Jloka3arenbCcTBO HAMMYMs (PYHKIIMOHAIBHBIX TPYII B pacTBOPaxX aMHHOKHUCIOT. [ opeHue
OeNKOB (IIEPCTH WIIM ITUYbUX TIepbeB). [IBETHBIC peakiuu OEITKOB.

JlabopaTopubie ombITbl. 14. M3roroBiaeHue  MOAEIUMOJIEKYJBl  IiMlepuHa.  16.
B3aumopeiictBue rmoko3sl ¢ ruapokcuaoMm menu (II) 6e3 marpeBanus u npu HarpeBanuu. 17. Bza-
UMOJICICTBUE Kpaxmasa ¢ HOJOM.
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YyeOHo-TeMaTHYECKUH IIJIAH

8 kiacc
KomuuectBo
o >
= A
Komnuec > =
g & 4 &
Ne Paznenbl, Tembl TBO 8 58
= S S
4acoB c & E« S
<
o
2 g
1 | BBenenne 6 2
2 | Tema 1. ATOMBI XUMHYECKHUX DIIEMEHTOB 10 1
3 | Tema 2. IIpocTbie BeniecTa 7
4 | Tema 3. CoenuHeHN XUMHYECKUX DJIIEMEHTOB 13 1 1
5 | Tema 4. I3meHeHUsI, MPOUCXOSIINE C BEIIECTBAMU 12 2 1
6 | Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOpPOB 20 2 2
3JIEKTPOJIUTOB.
Htoro 68 7 5
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YyeoHo-TeMaTHYECKUH IIJIAH

9 ki1acc
KosmmuecTBo
% X
> o
Komnuec 2 =
8 = =
Ne Pazpnensl, Tembl TBO 28 5.8
=S 3
4acoB c & E S
<
)
E 2
1 | IloBTOpEHHE OCHOBHBIX BOIIPOCOB Kypca 8§ Kiacca u 6 1
BBEJICHHUE B Kypc 9 Kkiacca
2 | Tema 1. MeTayusl 15 1
3 | Tema 2. CBolicTBa METAJLIOB U UX COEOVHEHUH. 3 3
XUMHUYECKUI MPAKTUKYM
4 | Tema 3. Hemerasuibl 25 2 1
5 | Tema 4. Ilpaktuxym 1o teme «Hemeramiby 1 1
6 | Tema 5. OGoO0mIeHHE 3HAHMIA TTO0 XUMUU 32 KypC 9 1
OCHOBHOW HIKOJIbI
7 | Tema 6. Opranuyeckue BellecTBa 9
Hroro 68 6 4
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