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IlnaHupyeMsble pe3yJibTAThl OCBOEHHS Y4eOHOI0 NMpeIMeTa
10 kiace

JINYHOCTHBIE PE3YIIbTATHI 00 YICHUS

OOyyeHne XUMUU B CpeaHEll IKojle Ha 0a30BOM YpPOBHE MO JAaHHOMY KYypCy CIIOCOOCTBYET
JOCTH)KEHUIO 00YJaIONIMMHUCS CIEIYIONINX JIMYHOCTHBIX PE3yJIbTaTOB:

1) dyBCTBa TOPIOCTH 332 POCCHHCKYI0 XHMHUECKYI0 HAyKy M OCO3HAHHE POCCHUCKON TPaskIaHCKON
UJCHTHYHOCTH — B IICHHOCTHO-OPUEHTAIIMOHHOM cepe;

2) OCO3HaBaTh HEOOXOIUMOCTh CBOCH IMMO3HABATEIBHON IEATCILHOCTH W YMEHHE YIPABIATH €lo,
TOTOBHOCTh M CIIOCOOHOCTh K CamMOOOpa30BaHUIO Ha MPOTSHKEHWH BCEH JKM3HW; TMOHWMAaHHE BaXHOCTH
HEMPEPBIBHOTO 00pa30BaHus KakK (PakToOpy yCHemHoi npodeCCUOHATBHON U 00IIeCTBEHHOM eI TeNbHOCTH; —
B MTO3HABATEILHOU (KOTHUTUBHOM, HHTEIIEKTYaIbHOM) cepe

3) TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MJalibHEHINCH 00pa3oBaTENbHON TPACKTOPUU WU CheEpbl
poQeCCHOHANTBHON IEATETLHOCTH — B TPYIOBOM cepe;

4) HempusATHE BPEIHBIX MPHUBBIUCK (KypeHHsl, yMOTPEOJCHHS AJKOTOJs W HAPKOTUKOB) Ha OCHOBE
3HaHUI O TOKCUYECKOM W HAPKOTUYECKOM JICHCTBUU BEIIECTB — B c(hepe 310pOBheCOEPEIKEHUS U 0€301MacHOTO
o0pasa KU3HH;

MeTtanpeaMeTHbIMU pe3yIbTaTaMU OCBOEHUS BBIITYCKHUKAMH CPEAHEH LIKOJIbI Kypca XUMUU SIBIISIOTCS:

1) wucnojb30BaHHWE OCHOBHBIX METOJIOB IMO3HAHMS (OMpPEICICHUE MCTOYHUKOB YYeOHOW M HAyIHOUH
nHbopMalny, NoJdydeHre 3To nHopmanuu, e€ aHaIu3, 1 YMO3aKIIOUEHUSI Ha €ro OCHOBE, U3TOTOBJICHHUE U
npe3eHTausl MHPOPMAIMOHHOTO TPOAYKTa; MPOBEACHUE OJKCIEpUMEHTa, B TOM YHCIE W B Ipolecce
HCCIIEIOBATENIbCKON JIESTENIbHOCTH, MOJEIMPOBAHUE H3Y4aeMbIX OOBEKTOB, HAOIIOACHHE 3a HUMH, HX
u3MepeHue, (QUKcalus pe3yabTaToB) U WX MPUMEHEHUE JJIA MOHUMAHUs Pa3IMYHBIX CTOPOH OKpYXKaromiei
JIEUCTBUTEIILHOCTH,

2) BIAJCHHE OCHOBHBIMH WHTCIUICKTYaJbHBIMU OMNEpalUsIMH (aHaIM3 M CHHTE3, CPaBHCHUE U
cucTeMarusanus, 0600IIeHre U KOHKpeTU3alus, Kilaccu(uKalys U MOUCK aHaJOroB, BBIBICHUE MPUYUHHO-
CJICJICTBEHHBIX CBs3el, (OPMYyIUPOBKA TUTIOTE3, UX MPOBEPKA U (POPMYITHPOBKA BHIBOJIOB);

3) mo3HaHuEe 0OBEKTOB OKPYKAIOIIETO MUPA B IUIAHE BOCXOXKICHUS OT aOCTPAKTHOTO K KOHKPETHOMY
(ot o0111eT0 Yepe3 YaCTHOE K €AMHUYHOMY);

4) crmocoOHOCTh BBIBUTaTh UICH U HAXOAUThH CPECTBA, HEOOXOIUMBIC JIJISl UX JOCTHKEHUS,

5) ymenue dopmynupoBaTh €M U ONPEICTATh 33Ja4yd B CBOCH IO3HABATEIBHOM ESTEIBHOCTH,
OTIPEIeNIATh CPEJICTBA AJIsl JOCTHXKEHUS LIeeH U peleHus 3a1ay;

6) ompenensaTh pPa3HOOOpa3HbIC HCTOYHUKU IOJYYCHUS HEOOXOTUMOM XHMMHUUYECKOH HH(OpMaIuy,
YCTaHOBJIEHHE COOTBETCTBUS CO/IepKaHUs U (DOPMBI MpeCTaBICHUs HH(OPMAIIMOHHOTO IPOAYKTa ayIUTOPUH;

7) yMeHHE TMPOIAYKTUBHO OOIIATHCS M B3aUMOICHCTBOBATH B IPOIECCE COBMECTHOM JEATEIBHOCTH,
YUUTHIBATh MMO3UIIUU APYTUX YUACTHUKOB JESATEIBHOCTH, 3((HEKTUBHO pa3peniaTb KOH(DIUKTHI,

8) roToBHOCTP K KOMMYHHKAIUU (MPEACTABIATh PE3YJbTaThl COOCTBEHHOW IO3HABATEIILHOU
JeSATETbHOCTH, CIBIIIATh U CITYIIATh ONMIMOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO MO3HIIHIO);

9) yMeHHe HCITOJIL30BaTh CPEACTBa HH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH (1anee —
WKT) B perieHnH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OpraHU3alMOHHBIX 33/a4 ¢ cOOo/IeHneM TpeOoBaHuUit
PrOHOMUKH, TEXHHKH OE30IMACHOCTH, TUTHEHBI, peCcypcocOepekeHUs, MPABOBBIX M ITHYSCKUX HOPM, HOPM
MH(POPMALMOHHOM 0€30MacHOCTH;

10) BnajsieHne S3BIKOBBIMH CPEJICTBAMU, B TOM YHCIE U SI3BIKOM XMMHU — YMEHHE SICHO, JIOTHYHO U
TOYHO H3JIaraTh CBOIO TOYKY 3pEHUS, HCIOJb30BaTh aJ[€KBATHHIC S3BIKOBBIE CPEJCTBA, B TOM YHCIE U
CUMBOJIbHBIE (XUMHUYECKHE 3HAKH, (POPMYJIbI U YPAaBHEHUS).

[IpenMeTHbIMH pe3ynbTaTaMyd HM3y4YEHHUS XMMHHM Ha 0a30BOM YpOBHE Ha CTYNEHH CpPETHEro OOIIero
00pa30BaHus SIBISIOTCS CICAYIOIINE PE3YIIbTaThI.

|. B mo3naBaTenbHOI cdepe:

1. 3Hanue (MOHMMAaHWE) TEPMHHOB, OCHOBHBIX 3aKOHOB M BaXXHEHUIIINX TCOPUH Kypca OpraHUYeCKOU H
o01IeH XUMUU;

2. yMeHue HaOII0JaTh, OIMCHIBATH, (UKCHPOBATh pPE3yJabTaThl M JEJNAaTh BBIBOJBI Ha OCHOBE
JEMOHCTPAI[MOHHBIX W CaMOCTOSTENbHO MPOBEAEHHBIX HKCIEPUMEHTOB, HCHOJIB3yS M STOTO0 POIHOM
(pycckuil UM UHOM) SI3BIK U A3BIK XUMUMU;

3. yMeHHe KIacCU(PUIUPOBATh XUMUYECKHE DIEMEHTHI, MPOCTHIE BEIIECTBAa, HEOPTaHUYECKUE W
OpraHUYECKHE COCTMHEHUS, XUMUICCKUE MPOIIECCHI;




4. yMeHHe XapaKTepu30BaTh OOIIME CBOWCTBa, MOJYYCHHWE M MPUMEHEHHE  HM3YYEHHBIX KIIACCHI
HEOPTraHUYECKUX U OPTaHMUECKUX BEIIECTB M UX BAXHEUIIIMX MpeICTaBUTENCH;

5. ommchIBaTh KOHKPETHBIE XUMHYECKHE pEaKIWH, YCIOBHS WX TPOBEACHUS U  YIPABICHUSA
XMMHUYECKHMHU TPOLIECCaMU;

6. yMeHwe  IpPOBOAMTH  CAaMOCTOSTENBbHBIH  XWMHYECKMH  OKCHEPUMEHT M  HaOJII0aaTh
JEMOHCTPAIIMOHHBIN 3KCIIEPHUMEHT, (PUKCUPOBAaTh pE3yJNbTaTbl M JeNaTh BBIBOABI M 3aKIIOYCHHS 10
pe3ynbTaram;

7. TIPOTHO3MPOBATH CBOWCTBA HEM3YYCHHBIX BEILIECTB 10 AHAJIOTUU CO CBOWMCTBAMM M3YYEHHBIX Ha
OCHOBE 3HAHUSI XUMHYECKHX 3aKOHOMEPHOCTEIA;

8. ompenensaTe MCTOYHUKM XHMHUYECKOH wH(popMamuu, moiay4arb €, TPOBOJAUTH aHAIU3,
U3rOTaBIMBATh NHPOPMAIIMOHHBIA POIYKT U MPEACTAaBISTH €r0;

9. yMmeThb mONB30BaThCs O0s3aTENBHBIMU CIIPABOYHBIMH Marepuaiamu: lleproamyeckoil cucreMoin
xumuueckux anementoB J{. V. MenpeneeBa, Tabmuieil pacTBOPUMOCTH, ODIIEKTPOXHUMHUYECKUM PSAIOM
HANPSOKCHUH METAJIOB, PSIOM DIIEKTPOOTPULATENFHOCTH — JUISI XapaKTEepUCTUKH CTPOSHUs, COCTaBa M
CBOMCTB aTOMOB XMUMHYECKHUX 3JeMeHTOB [—IV mepromoB M 0Opa30BaHHBIX MMHU TPOCTHIX M CIOXKHBIX
BEIIIECTB,;

10. ycraHOBNIEHHE 3aBUCHUMOCTH CBOMCTB M MMPUMEHEHHS Ba)KHEHIINX OPraHNYEeCKUX COSAMHEHUH OT UX
XHUMHUYECKOTO CTPOSHHS, B TOM YHCIIE W OOYCIIOBICHHBIX XapaKTEPOM 3TOTO CTPOCHUS (MPeesIbHBIM HIIH
HEeTIPeIeIbHBIM) M HATMYMEM (DyHKIIHOHAIBHBIX TPYIIIT;

11. MozenupoBaHNE MOJIEKYIl HEOPTaHUYECKUX U OPTaHUYECKUX BEUIECTB;

12. moHMMaHNe XUMHUYECKOW KapTHHBI MHpa KaK HEOThEMJIEMON YacTH LIEJOCTHONW Hay4YHOM KapTHHBI
MUpa.

Il. B LeHHOCTHO-OpHEHTAIlMOHHON cdepe — ¢dopMUpoBaHHE COOCTBEHHOM MO3MIMHU IPHU OLEHKE
MOCTICICTBUIA  JUII  OKPYXKAIOIIEH Cpeabl JACATEIbHOCTH 4YEJIOBeKa, CBS3aHHOM C TPOW3BOACTBOM H
nepepaboTKON XUMHUECKUX MTPOAYKTOB;

I1l. B TpynoBoii cdepe — mnpoBeaeHHE XMUMHUYECKOTO SKCIIEPUMEHTA; pPa3BUTHE HABBLIKOB Y4YeOHOIA,
MIPOEKTHO-UCCIIEI0BATEIBCKON U TBOPUECKOM AESTEIbHOCTH NPU BBINOJHEHUH MHIUBUAYAJIBHOTO MPOEKTA IO
XHMUH,

IV.B cdepe 3mopoBoro obpaza >ku3HM — COONIOIGHHE MpaBUI OE30MacHOro OOpalleHust ¢
BEIIECTBAMH, MaTepHajaMHy; OKa3aHUe TIEPBOM MTOMOIIH TPU OTPABIICHUSX, 0’KOTaX M TpaBMax, MOJYyICHHBIX B
pe3yibTaTe HapylIeHHs NpaBWJI TEXHUKH O€30MacHOCTH MpH paboTe ¢ BelecTBAMHM M JIaOOpaTOPHBIM
000pyI0BaHUEM.

11 kaacc
Juunocmuvimu pesynomamamu W3ydeHUs MpeaMeTa «XUMHUS» SABIAIOTCS (QOPMHUPOBAHUE M PA3BUTHUE
CHEAYIOIIUX YMEHHI:

B IICHHOCTHO-OPHUEHTAlIMOHHON cdepe — YyBCTBO TOPAOCTH 3a POCCHUHCKYI0 XHMHUYECKYIO HayKYy,
r'yMaHU3M, OTHOILLIEHHUE K TPYY, LIeJIEYCTPEMIICHHOCTb;

dbopMHUpOBaHKE IICHHOCTH 37J0POBOTO U 0€30MIaCHOT0 00pa3a KU3HU;, YCBOSHUE MPABHWI WHIWBUIYATHHOTO U
KOJUIEKTUBHOTO O€30MacCHOTO TOBENEHUS B UYPE3BBIYAWHBIX CUTYAIUSAX, YTPOKAIOMIUX JKU3HU M 3J0POBBIO
JIIOJIEH;

B TPY/IOBOH cpepe — TrOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaJIbHEUIIICH 00pa30BaTeIbHON TPACKTOPHH,

B TI03HABaTEJIbHONH (KOTHUTHBHOW, WHTEIUICKTyalbHOH) cdepe — yMeHHE YIpaBlIsATh CBOCH
IMO03HABATEIILHOM JICATCIBHOCTEIO.

GOpMHpPOBaHHE OCHOB JKOJOTHYECKOH  KYJBTYPBl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOTO MBINUICHHS, PA3BUTHE OIBITA SKOJIOTHYECKH OPHEHTUPOBAHHOUN pe(hICKCUBHO- OIICHOYHOW U
MPaKTUYECKOU JIEATETLHOCTH B )KU3HEHHBIX CUTYAIHsX;

Memanpeomemnuvimu pezyibmamamu M3y49eHHUs Kypca «XHMHS» SBISIOTCS (GOPMHPOBAHHUE W Pa3BUTHE
CHEAYIOUIUX YMEHHUM.

BbinycKkHUK Hay4uTCH:

*  UCIOJB30BaTb YMEHHsS W HAaBBIKM pPa3JIMYHBIX BUJIOB ITO3HABATCIIBHOW JIESATEIBHOCTH, INPUMEHEHSTHh
OCHOBHBIC METOZbl MO3HAHUSA (CUCTEMHO-MH()OPMALMOHHBIA aHalIM3, MOJEIUPOBAHUE) IS HU3YyYCHUs
Pa3JIMYHBIX CTOPOH OKPY’KAIOIIEH IEHCTBUTEIIBHOCTH;



® HMCIIOJIb30BATBOCHOBHBIC HHTCIIJICKTYaJbHBIC OIICpAlMH. (bOpMy.]'II/IpOBaHI/IC THUIIOTC3, aHAJIM3 W CHHTC3,
CpaBHCHHC, 0606H_I€HI/I€, CUCTCMATHU3aluA, BbIABICHUC TPUYNHHO-CJIICACTBCHHBIX CB$I3€I\/JI,HOI/ICK aHaJIOT'OB,

® YMETb I'€HEPUPOBATE UACHU U OIIPEACIIATE CPCACTBA, H€O6XOI[I/IMI)IG AJIs1 UX pealin3alliu;
® YMETHh ONIPCACIIATDL LS U 3ala4r ACATCIIbHOCTHU, BBI6I/IpaTBZ CpCACTBa pCain3allui LCJIU U IIPUMCHATD UX
Ha MPAKTHUKE;

MCIONIb30BATh PA3IMYHbIE UCTOYHUKH JJIS ONy4YEHUSI XUMUUECKON HH(POpMAIUH, TOHUMATh 3aBUCUMOCTD
coJiepkaHus U (OPMBI MPEACTABICHUS MHPOPMAITUH OT IeJield KOMMYHUKAIMK U a Pezynamuenvie YY/[:

BbINyCKHUK HAYYUTCS:
- CaMOCTOSITENIbHO OOHApYXUBaTh U (POPMYIUPOBATH YUEOHYIO TPOOIEMY, ONPEAEIATh 1eNbydeOHOM
JeSTeNbHOCTH;
- BBIABHUTaTh BEPCUU PEIICHUS MPOOIEMBI, 0CO3HABAaTh KOHEUHBIN PE3YNIbTaT, BHIOMPATh H3MPEII0KEHHBIX
U UCKaTh CAMOCTOSITENILHO CPEZCTBA TOCTUKECHUS 1IeIH;

- COCTaBIIATh (MHAUBUYaJIbHO WIN B TPYIIE) MJIAH peUIeHHs MPOOIEeMbI;
- paOotas 1o mjiaHy, CBEpATh CBOU JIEUCTBUS C LIEJIBIO U, IPU HEOOXOAUMOCTH, UCTIPABIIATH OIINOKU
CaMOCTOSITEINILHO;

- B IMAJIOTE C YUUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEIIEHO BEIPAOOTaHHBIE KPUTEPHUHU OIICHKH.
Ilo3nasamenvnuvie YY/I:

BoinyckHUK Hay4uTCH:
- aHANIM3UPOBaTh, CPABHHUBATH, KIACCHPUIMPOBATh U 0000maTh (HaKTHl U SBICHUS. BBIIBISTHIPUYUHBI U
CJIEJICTBUS TIPOCTBIX SIBICHUU.
- OCYIIECTBIISITh CpaBHEHHUE, KIACCHU(PUKAINIO, CAMOCTOSATEIHHO BBHIOMpAs OCHOBAHHS U KPUTCPUUIJIS
YKa3aHHBIX JOTHYECKUX OIepalunii;

- CTPOUTD JOTUYECKOE PACCYKACHUE, BKIIOYAIOIIEE YCTAHOBICHUE MPUUMHHO-CIICACTBEHHBIX CBS3EH.

- CO3/1aBaTh CXEMATHUECKHUE MOJIEIIH C BBIJICTICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

- COCTAaBIIATh TE3UCHI, Pa3IUYHbIC BUABI MNIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

- nmpeoOpa3oBbIBaTh MH(POPMAIIUIO U3 OJHOTO BHUJIA B APYTroM (TaOIHITy B TEKCT U TI.).
- YMETh ONPEACIIATh BO3MOXHBIC HCTOYHUKH HEOOXOAMMBIX CBEIACHHIA, POU3BOIUTE MMOUCKUH(DOPMAIIHH,
aHAJIM3UPOBATh U OLICHUBATH €€ JOCTOBEPHOCTD
Kommynuxamuenvie YY/I:

BbinmyckHUK HayuHTCS:
- CaMOCTOSITENIbHO OpraHU30BBIBaTh Y4eOHOE B3auMOJeEiicTBUE B rpynne (Ompenesarb oOIue Lem,
pacnpenenaTh poiu, 10roBapuBaThCsa ApYr C APYTOM U T.1.).

- (dbopMynupoBaTh COOCTBEHHOE MHEHUE U MO3ULUIO, APTYMEHTHPYET UX.
- OCYUIECTBJISTH B3aMMHBIH KOHTPOJIb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3aMOIIOMOIIIb.
- OpraHW30BBIBATH M IUIAHUPOBATH y4e€OHOE COTPYJHUYECTBO C YUYUTENIIEM M CBEPCTHUKAMH; ONPEAEIATh
1esu M QyHKIUHM yYaCTHUKOB, CIIOCOOBI B3aMMOICHCTBHS; IJIAHUPOBATh 00IIHe crIocOObI padoThI;

- OpaTh Ha ce0sl MHULIMATUBY B OpraHU3al[ii COBMECTHOT'O JEHCTBUS (J1€JI0BOE JIUIEPCTBO);
- BJIQJICTh MOHOJIOTHYECKOW M AMaJOruyeckoil (popMaMu pedd B COOTBETCTBHHM C TPAMMATUYECKHUMHU H
CUHTAaKCUYECKMMHU HOPMaMU POJIHOTO S3bIKA.

BbinyckHUK Ha 6230BOM YPOBHE MOJTYYUT BO3MOKHOCTH HAYYUTHCH:

— ULTIOCMPUPOBAMb HA NPUMEPAX CMAHOBNEHUEe U IBOJIOYUIO OP2AHUYECKOU XUMUU KAK HAYKU HaA
PA3UYHBIX UCIMOPUYECKUX IMANax ee pa3zeumusi;

— UcnonvL3068ams  Memoobl  HAYYHO20  NO3HAHUSL NPU  BbINOJHEHUU NPOeKmos U  yyeOHO-
UCCTe008aMeNbCKUX 3a0ay NO U3VUEHUIO CBOUCMS, CHOCO008 NONYYeHUsl U PACNO3HABAHUS OP2AHUYECKUX
seujecms;

— 00bACHAMb NPUPOOY U CNOCOObl 00PA308AHUSA  XUMUYECKOU C8A3U: KOBALEHMHOU (NOAAPHO,
HEeNnoJIsIPHOLL), UOHHOU, MemAalIuyeckou, B000POOHOU — C Yelbld OnpedeleHUs XUMUYEeCKOU aKMueHoCmu
seujecms;

— VCMAHABIUBAMb 2EHEMUUECKVIO C853b MeXCOy KIACCAMU OP2AHUYECKUX Geuecms 0.1 000CHOBAHUS
NPUHYUNUATLHOL 803MOHCHOCMU NOJYYEHUSI OP2AHUYECKUX COeOUHEHUU 3d0aHH020 COCMABA U CIMPOEHUs,

— VCMAHABIUBAMb 83AUMOCEA3U MeHCOy hakmamu u meopuell, NPUYUHOL U CIe0Cmeuem npu aHaiuze
NpoOIEeMHBIX cUumyayuti U 060CHOBAHUU NPUHUMAECMBLX PeUeHUL HA OCHO8E XUMUYECKUX 3HAHUU.



COJEPKAHUE ITPOI'PAMMBbI YYEBHOI'O KYPCA
10 xnace

Teopua cmpoenusn opzanuueckux coeounenuit A. M. bymneposa. Ilpeomem opzanuueckoit xumuu.
Opzanuueckue eewecmea: npupooHbvle, UCKYcCmEeHHvle u cunmemuyeckue. OcobennHocmu cocmasa u
CmpoeHust opeanudeckux seujecms. Bumanuzm u e2o kpax. Ilowsmue 06 yene6o0opooax.

OcHOBHBIE 10JIOKEHUSI TEOPHH XMMH4YeCcKoro crpoeHusi byriepoBa. BanentHocts. CTpyKTypHBIE
¢bopmynsl — noiHble U cokpaméHHble. IIpocTeie (onuHapHbIE) W KpaTHblE (IBOMHBIE W TPOWHBIE) CBA3H.
N3omepe! u n3oMepust. B3auMHoOE BIMSHUE aTOMOB B MOJIEKYJIE.

Hemoncmpayuu. Hexkotopsle oOlMe XMMHUYECKHE CBOMCTBA OpraHMYECKUMX BELIECTB: UX TOPEHHE,
IIaBjieHue U oOyrnuBaHue. Mojenu (1mapocTep>KHEBble U 00BEMHBIE) MOJIEKYJ OPraHUYECKHX COCAMHEHUI
pa3HBIX KiaccoB. OnpeneneHne MEMEHTHOIO COCTaBa OPraHUYECKUX COEIMHEHUH.

Jlabopamopusie onvimot. VI3roTOBIECHNE MOJIENIEH OPTaHUYECKUX COSTMHEHUH.

YrieBoaopoabl ¥ UX NPUPOAHbIE HCTOYHHKHU

IpeaensHbie yriueBoaopoabl. Ajikanbl. OnpezneneHue. [oOMoIOrudecKuil psi ajJKaHOB U €ro oomas
dopmyna. CTpykTypHas u3zoMmepus yrieponHod menu. Panukansl. HomeHknarypa ankaHoB. XHMHYECKHE
CBOMCTBa aJIKaHOB: TOPEHUE, PEAKLIUU 3aMelleHus (TaJIoTeHUPOBaHKE), PeaKlns pa3okKEeHHUsI METaHa, peakLus
JeruIpUpOBaHMsI dTaHa.

HenpeneabHble yrieBoaopoabl. AJikeHbl. DTuiieH. ['omonoruueckuil psj ankeHo. Homenkiarypa.
CrpykrypHas nzomepus. [IpoMbllIUIEHHOE NIOTyYEHNE AJIKEHOB: KPEKUHT U IETMAPUPOBAHUE alKaHOB. Peakuus
Jeruparalid 3TaHoja, Kak JlabopaTopHBI crmoco0 TMoNydeHus OSTWieHa. Peakuuum HpUCOECAUHEHMS:
rUapartanys, TUAPOrajJoreHUpoBaHWE, TaJOreHUpOBaHME, mnonuMmepusauuu. [IpaBuno MapkoBHUKOBA.
Oxucnenue ankeHoB. KauecTBeHHbIE peaKkIK HA HENPEEIbHbIE YIIIEBOAOPOAbI.

Aaxaguennl. Kayuyykn. Homenknarypa. Comnpsok€nnble nuensl. byraauwen-1,3, nsomnpen. Peaknus
Jlebenena. Peakuuu npucoeanHenus ajikaaueHoB. Kayuyku: HaTypajbHbIM, cUHTeTHYEeCKUE (OyTagueHOBBIH,
M30MpPEHOBBIN). Bynkanuszanus kayuyka. Pe3una. D00HHT.

Aaxkunbl. O0m1ast XapakTepucTHKa roMosoruueckoro pajaa. CrocoObl 00pa3oBaHusl Ha3BaAHUN aJTKUHOB.
XVWMHYECKHE CBOMCTBAa ALETWIEHA: TOPEHHE, pEakIMM MPHUCOEAMHEHHS: THUIPOraJoreHUpOBAHHUE,
rajioreHupoBanue, rujaparanus (peakuusi Kydeposa), — ero nosnydeHue M npuMeHeHue. BuHuiaximopua u ero
MOJIMMEPU3ALIHSL B ITOJIUXJIOPBUHUIL.

Apenbl. beH3071, Kak HpeacTaBUTENb apOMaTHUECKHX YIIeBOIOponoB. CTpoeHue ero MoJeKylbl U
CBOWCTBa (hU3MYECKHE W XWMHYECKHE CBOMCTBA: TOpEHHE, PEaKLUUH 3aMEeUICHUs — TaJOreHUpOBaHUE,
HuTpoBaHue. [lomyyeHnue u npuMeHeHue GeH3oma.

Ilpuponnubiii u mnomyTtHbld ra3el. CocTraB mnpupoaHoro rasa. Ero HaxoxIeHue B IpHUPOJE.
[IpeumymiecTBa mpUPONHOro ra3a Kak TOIUIMBA. XHMMHYECKas NepepaboTKa MPHUPOAHOrO ras3a: KOHBEPCHS,
nuponn3. CUHTE3-Ta3 U €ro NpUMEHEHHE.

[TommyTHbIe Ta3bl, uX coctaB. [lepepaboTka momyTHOTo Ta3a Ha GpakIuu: CyXOH ras, mpornaH-0yTaHoBas
CMECh, ra30BLIN OEH3MH.

Hedtr u cnocodbr eé mepepadorku. CoctaB HedpTu M €€ mepepabOTKa: TMEPEroHKa, KPEKHWHT,
pudopmunr. Hedrenponykrsl m ux mnonyudeHue. IloHstne o0 OKTaHOBOM 4Hcle. XUMHUYECKUE CIIOCOOBI
MOBBIIIEHUS KayecTBa OEH3MHA.

Kamennblii yroas u ero nepepadorka. KokcoBaHue KaMEHHOTO YITISl U €ro MPOAYKThI: KOKCOBBIN Tas,
aMMMaJHasi BOJa, KAMEHHOYIOJIbHAsi cMoJa, Kokc. ['asudukanus kameHHoro yrs. /Jemoncmpayuu. I'openue
NpeIeabHBIX M HENPENENbHBIX YINIEBOAOPOAOB: METaHAa, 3TaHa, aleTwieHa. KauecTBEHHbIE peaklUu Ha
HeTpe/ebHbIE YIIIEBOAOPOABI: 00ECIBEUMBAHNE YTUICHOM M allETHJICHOM PacTBOPOB MEpMaHraHaTa Kajus U
OpomHo#i Boabl. OTHOmIEHHE O€H30ia K ATHM OKHchuTensM. [leruapartamms stanona. ['muppomus kapOuma
kanplud. Komnekuun «HedTts nm Hedrenponykrs», «KaMeHHbBIM yroiab W NPOAYKTHl €ro nepepaboTKu»,
«Kayuyku». Kapra none3nsix uckonaemsix PO.

Jlabopamopnusie onvimui. OOHapy)KeHHE IPOJYKTOB ropeHus cBeun. VccnenoBaHue CBOWCTB KayqyKOB.

Kucnopoxn- n azorconep:xaniue oprannyecKue coeiMHeHus!

Opanoaromubie cnupthbl. Onpenenenne. OyHKIMOHAIBHAS TMAPOKCWIbHAA Ipynna. ' omonorndeckuit
P TIpEeNeNIbHBIX OJHOATOMHBIX CIUPTOB. M3oMepusi monokeHUsl (QYHKIMOHAIBHOW rpymmbl. BomopomHas
CBsI3b. XMMHMYECKUE CBOWMCTBA CHMPTOB. AJsbJerujHas rpynna. Peakius sTepudukanuu, cloXHbIE 3(QUPBHL.
[Ipumenenune cnuproB. [{eiicTBHE METUIOBOTO Y 3TUJIOBOTO CIIMPTOB HA OPTaHU3M YEJIOBEKA.



MHoroaroMHble CHHPTbI. DTUJICHIVIMKOIb, KaK IPEACTaBUTEIb JABYXaTOMHBIX M IIHLEPUH, KakK
IIPEACTaBUTEb TPEXATOMHBIX CIUPTOB. KauecTBeHHas peakius Ha MHOIOaTOMHBIE CIIMPTBI, UX CBOWCTBA,
nony4yeHue u npumenenue. [louarue o0 anTudpusax.

®enon. CtpoeHue, MoayyeHne, CBOUCTBA U puMeHeHne (enosna. KauecTBeHHbIe peakuuu Ha (HEHOIM.
B3aumHoe BiusiHEE aTOMOB B MOJIeKyIe (heHoa.

Aubaeruasl 1 KeToHbl. opmanbaerua U aneTanbAeTul, KaK MPEeICTaBUTEIN albJCTHI0B, COCTaB UX
Monekyln. DyHKIMOHaNbHAs KapOoHWIbHas Tpymnmna. KadecTBeHHble peakuuud Ha anbaeruabl. CBOMHCTBa,
NOJy4YeHHe H MpUMeHeHHe (Qopmanpieruaa W amerajbaerujga. Peakuuu TMOMMKOHACHCAUUU  JUIA
dopmanbaeruna. [louarue o keToHaX Ha MPUMEPE allETOHA.

KapG6oHnoBble KHCJIOTBI. [OMOJIOTHYECKHI Pl TPENSIbHBIX OIXHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Kupnble kapOOHOBBIE KHUCIOTHL. XHUMHUYECKHE CBOMCTBA KapOOHOBBIX KHUCIHOT. I[lomyueHue M mpuMeHeHUe
MYPaBbUHOM U YKCYCHOM KHCJIOT.

Caoxubie 3¢pupsl. Kupsbl. Peakuus srepuduranuun. Cnoxusle 3¢upsl. JKupsl, UX cOCTaB U TUAPOIN3
(KuCcTOTHBIN U menoyHoi). Mbuta. ['unpupoBanue >KupoB.

YrineBoabl. YrieBonbl. MoHocaxapusl. [7roko3a kak anpaerugocnupr. CopOuT. MoJo4YHOKHUCIOE U
cnuproBoe opoxenne. dorocunres. Jucaxapuasl. Caxaposa. [lomucaxapuasl: Kpaxmal, HEJITI0I03a.

AMuHbl. AMuHOrpymnmna. AMHUHBI IpelenbHblE W apoMarndeckue. AHwiuH. [lonmydyeHne aMHHOB.
Peaxnus 3unnna. XuMU4YeCcKre CBOMCTBA M MPUMEHEHHE aMUHOB.

AMMHOKHCJIO0TBI. AMUHOKHCIIOTBI, COCTaB UX MOJIEKYJ M CBOWMCTBa, Kak aM()OTEPHBIX OpraHMYECKUX
CoeNMHEeHUN. [NMnuMH, Kak MpeACcTaBUTENb AaMHUHOKHMCIOT. IlomydyeHue  DNOMMIIETHIOB  peakmuei
nojaukoHAeHcauuu. [loHsTHe 0 MenTUIHON CBA3H.

Beaxu. CtpoeHue Monekyn OeKOB: NMEpBUYHAsA, BTOPUYHAS U TPETHUYHasl CTPYKTypbl. KauecTBeHHbIE
peaxkiuu Ha OeNKH, UX THAPONU3, IeHaTypalus 1 OUoIoruueckre pyHKIHH.

Memoncmpayuu. IlonmydeHue aipIeruAOB OKHCICHHEM CcruproB. KadecTBeHHas peakuus Ha
MHOTOAaTOMHBIE€ CIUPTHL. 3aBUCUMOCTh PAacTBOPUMOCTH (peHosa B BOIE OT TeMIieparypsl. B3zaumoneiicTue c
Opomuoit Bomoi u xjopuaom sxenesa(lll), kak kauecTBeHHble peakuuu Ha ¢eHon. Peaknum cepebOpsiHOrO
3epKajia U CO CBEXEMOodyudeHHbIM TruapokcuaoMm Meau(ll) mpu HarpeBaHuM, Kak KayeCTBEHHBIE pPEakIMM Ha
anmpaerunbl. OOpasiel MypaBbUHOM, YKCYCHOM, MAJIbMUTHHOBOW U CTEAPUHOBOM KUCJIOT U UX PACTBOPUMOCTH B
BOJIe. AJIBJIETH/IHBIE CBOMCTBA M CBOMCTBA MHOIOATOMHBIX CIIMPTOB IVIFOKO3bl B PEAKLUUU C THAPOKCUIOM
meau(ll). Unentudukanus kpaxmana. KauecTBeHHble peakiiiy Ha O€JIKH.

Jlabopamopnvie onvimei. CpaBHEHHE CKOPOCTM MCHApeHUs BOAbl M JTaHONA. PacTBOpUMOCTH
ITIMLEPUHA B BOJE. XMMHUYECKHE CBOMCTBA YKCYCHOW KUCIOTHL. OnpeieieHne HenpeaeabHOCTH PaCTUTEIIBHOTO
Mmacia. MaeHtugukanuss Kpaxmaja B HEKOTOPBIX MPOAYKTaxX NHUTaHUA. V3roToBieHHE KpaxMaibHOTO
Kieiictepa. M3rotopieHre Moziesie MojieKyln aMuHOB. M3roToBiIeHE MOJIENIA MOJIEKYIIbI TTIMIIUHA.

Ilpakmuueckan paboma. Vinentudukauys OpraHAuECKIX COSTUHEHHM.

Oprannyeckasi XumMus 1 0011eCTBO

buorexnonorus. Ilepuonbr e€ pasButua. Tpu HampaBiaeHus OWOTEXHOJOTMM: TeHHas (WIIH
TeHEeTUYeCKasi) HWH)XKEHEpHs; KIETOYHas  HMHXKEHepus; Ouonoruyeckas HHKeHepus. [eHeTuuecku
MoauduuupoBanabie opranuzmMbel ('MO) u TpancrenHas npoxaykuusi. Kimonupoanue. IMMOOHIN30BaHHBIE
(bepMeHThI U UX IPUMEHEHHE.

Honumepsl. Kinaccudukanus nonumepoB. VICKyCcCTBEHHbIE MOTUMEPHI: LEJUTYJION I, alleTaTHBINA MIENK,
BHCKO3a, 11eJu10(aH.

Cunrernueckue moauMepsl. [lomumepusanuss W TOJMMKOHIACHCAIMSA, KaK CIOCOOBI TONyYCHHS
nonumepoB. CuHreTndyeckue kaydyku. [lomuctupon, TegaoH W MOTMBUHWIXJIOPHIA, KakK TpEICTaBUTEIH
mactMace. CHHTETHUECKHE BOJIOKHA: KallpOH, HAWJIOH, KEBJap, JIABCaH.

Jemoncmpayuu. Konnekuyy KaydyyKkoB, IJJACTMACC, CUHTETUYECKHUX BOJOKOH M HW3JEIUH U3 HHX.
@epMEHTAaTUBHOE PA3JIOKEHHUE IEPOKCUAA BOAOPOJA C IOMOIIBIO KaTajaa3bl CBEKEHATEPTBIX MOPKOBU WIIH
kaprodens. Jlabopamopusie onvimosi. O3HAKOMIECHUE C KOJUICKIMSIMH KaydyyKOB, IJIACTMAcC U BOJIOKOH.
Ilpakmuueckasa padboma. Pacrio3HaBaHNE TUIACTMACC U BOJIOKOH.

11 kaace
Tema |. Ctpoenue BemectBa (134.)

AtoM — cnoxkHast yactuiia. CoCTOSIHUE JIEKTPOHOB B aTOME. Pa3zButue
MpEeJICTaBICHUI 0 CTpoeHUU aToMa. Moenu cTpoeHus aToMa. SIApo u 37eKTpoHHas 000J0UKa. DIeMeHTapHbIE



YaCTUILIBI: MPOTOHBI, HEUTPOHBI, SNEKTPOHBI. M30TOMBI. DIeKTpOoHHAs 000JI0UKa aToMa. DIEKTPOHHBIHN CII0i
(aHepreTnyeckuil ypoBeHb). OpOuTaiib, 2eKTpoHHBIE 001aka. OCOOEHHOCTH CTPOCHUE AIICKTPOHHBIX
o0onouek atoMoB. [lops10K 3aM0IHEHUS JIEKTPOHAMH SHEPTeTUUECKUX YPOBHEH U MOAYPOBHEH.
DNEeKTPOHHBIE KOHPHUTypaIli AaTOMOB XMMHYECKUX HJIEMEHTOB.

[lepronnueckwii 3akoH U cTpoeHune aroma. buorpadus .M. Menneneesa. Otkpoitue [leproaunyeckoro
3aKkoHa U co3ganue llepuonnueckoi cuctemsl. Ilepuoanueckuil 3aKoH U nepuoauyeckas cucrema J[.M.
MeHeneeBa B CBETE YUEHHUS] O CTPOEHUM aTOMa. 3aKOHOMEPHOCTH U3MEHEHHUs CBOMCTB aTOMOB B MIEPUOAX U
rpynnax (riaaBHbIX noArpymnmnax). 3uauenue Ilepuonnueckoro 3akona u Ilepunoanueckoit cucrems! J. 1.
Menneneena.

Xumuueckas CBsi3b. biaropogHbie ra3pl, 0COOCHHOCTH CTPOSHUS MX aTOMOB. [Iporeccs
BOCCTaHOBJIEHUS U okuciaeHus. Katronsl v anuonsl. MoHHas xuMmudeckas cBs3b. CxeMbl 00pa30BaHUs
BEIIECTB C HOHHOW XMMHYECKOM CBA3bI0. KpucTammnueckue pemerku. MoOHHbIE KPUCTAIIIMYECKUE PEILIETKH.
[TpumMepsl BEe1IECTB C HOHHBIMU KPUCTAJUTMUECKUMHU PellIeTKaMu U uX cBoicTBa. Kimaccuduxams noHOB: o
cocTaBy (IIPOCTHIE U CIIOKHBIE), TIO 3HAKY 3apsia (KAaTHOHBI M aHUOHBI).

KoBanenTtnast xumuueckas cBsi3b. KoBaneHTtHas xumuueckas cBs3b. CxeMbl 00pa3oBaHuUs
KOBaJICHTHOM XUMHUYECKOM CBSI3U. DIEKTPOOTpULAaTENbHOCTD. [losisipHas 1 HenousipHas KOBAaJEHTHBIE CBSI3U.
Junons. [TonsipHocTh Monekysn. MexaH3Mbl 00pa30BaHUs KOBaJICHTHOW XUMHUYECKOH CBsI3U. MOeKynspHbIE
Y aTOMHBIE KpUCTa/NInYecKue pemeTku. [Ipumepsl BemecTB ¢ MOJIEKYISIPHBIMA U @aTOMHBIMU
KPUCTAJUIMYECKUMU PEIIETKAMU U UX CBOMCTBA.

Mertannuueckas Xumuyeckas cBs3b. OCOOEHHOCTH CTPOEHHUS aTOMOB MeTajlIoB. MeTtandyeckas
KpHUCTaJNIN4ecKas penieTka, Gu3nyeckrue CBOMCTBa METAJUIOB: MJIACTUYHOCTb, 3JEKTPO- U TEIUIONPOBOAHOCTD,
MeTaJUTMYeCKui Oyieck. MeTaimnyeckue criaBel (OpoH3a, YyT'yH, CTajlb, TIOPATTIOMUHUN).

Bonoponnas cBsa3b. Mexanu3m o0pa3oBaHus BOAOPOAHOM CBsI3U. BHyTprMonekynspHas u
MEXMOJIEKYJIsIpHasi BOJOPOAHAs CBsI3b. BogpopoHas cBs3b B 0eKkax U HYKJIEHHOBBIX KHCIIOTaX.

[Honumeps! opranndeckue u Heoprannyeckue. [lomumepst. [lnactmaccsl. Kiaccugukanms noamumepos
10 MPOUCXOXKACHHIO (OMOMOIMMEPHI, CKYCCTBEHHBIE U CHHTETUYECKUE TIOJIMMEPBI) U IO OTHOUIEHHIO K
HArpeBaHUIo (TEPMOIUIACTHI U TepMOpeakToracTsl). [Ipumeps! mnactmacc. Bonokua. [Ipupoaabie BoloKHA
(’KUBOTHBIE, PACTUTENIbHbIE U MUHEPAJIbHBIE ), XUMUUECKHE BOJIOKHA (MCKYCCTBEHHBIE M CHHTETHYECKHE).
Heoprannueckue noamumepsl.

ArperaTHbie COCTOSTHHS BEIIECTB (Ta3000pa3Hoe, KUJIKOE U TBEpAoe). 3aKoH ABoraapo. MossipHbIi
0o0beM ra3oB. Bo3nyx u npupoiHblii a3 — NpUpoiHbIe razoo0pasHble cMecu. Bogopoa. Kuciopoa u o30H.
Kucnotueie noxau. [lapaukoBsiii 3¢ dexT. Yriekucinslii raz. AMMuak. TUIIEH.

XKunkue Benectsa. Bosa, ee 6uonornueckas posb. Kpyroopot Boas! B ipupoae. [lpumenenne Boas! B
IIPOMBIIIIEHHOCTH, CEJTLCKOM X034iCcTBE U ObITY. XKecTKoCTh BObl. BpeMeHHas v MOCTOSIHHAS HKECTKOCTh
BOJIbI M c110cOOBI ee ycTpaHeHus. Kucnble conu. MunepanbHble Bojibl. JKUKHE KPUCTAIUIBI, UX
HCIIOJIb30BaHHUE.

Tsepasle BemecTBa. Kpucramnnueckue u amopduslie BeniecTsa. [Ipumenenue aMop(HbIX BEIIECTB.

HucnepcHbie cucteMsbl. JlucniepcuonHas cpena u aucnepcHas ¢asza. Kimaccudukanms nucnepcHbIx
CHUCTEM I10 arperatHomy coctosiuuio. Kimaccudukanus AucrnepcHbIX CUCTEM MO pa3Mepy 4acTHl] Ga3bl.
OMmynbcuu. CycrieH3uu. A3po30IH.

CocraB BeniecTBa. 3aKOH IMOCTOSTHCTBA COCTaBa BemecTa. MHpopMaiusi, KOTOPYI MOXKHO MTOJTYIUTh
U3 MOJIEKYJISIpHO# opmybl (hopmynbHO# enunuibl). CMecu. MaccoBasi U 00beMHast 10711 KOMIIOHEHTa
cMecu. MaccoBasi 10J11 paCTBOPEHHOT 0 BelecTBa. MaccoBas 1015 ipuMeceii. MaccoBast 40Jis MPOyKTa
peakuuu. MossipHast KOHLIEHTpaLus.

JdemoHcTpanuu.

Paznuunble (GOpMBI MEPHOAMUYECKONW CHCTEMBbl XMMHUYeckux snemeHToB J[. M. MenneneeBa. - --Moxenb
KPUCTAJTIMYECKON PEIIETKH XJIOPUJA HATPUS.

O6pa3m>1 MHHCPAJIOB C HOHHOM KpHCTaHHHqCCKOﬁ pemeTKOﬁI KajJgbluTa, rajmTra.

Mogenu KpUCTaNTMYECKUX PEIIETOK «CYXOro Jbaa» (WIM Moja), anMmasa, rpadura (uiau kBapua). Moaenb
mounekyisl JTHK.

OOpa3ipl HEOpraHMYECKHX IOJUMEpPOB (cepa IUIACTUYECKas, KBapl, OKCHJl aJIOMHUHMSA, INPUPOJHBIE
AJIFOMOCUJIMKATBI).



Mogzens MossipHOro 00beMa ra3oB.

Tpu arperaTHbIX COCTOSIHUSL BOJIBI.

OOpa31pl HAKUIK B YallHUKE U TPyOax LEHTPAIbHOTO OTOILUICHHUS.
JKecTkocTh BOJBI M CITIOCOOBI €€ YCTPAaHeHHS.

[Tpubops! Ha KUAKUX KpUCTAILIAX.

-O0pa3Iiel pa3IMYHbIX TUCIIEPCHBIX CHCTEM: DMYJIbCUN, CYCIIEH3UH, a’dpo3ofiel, renei u 3omeit. Koarymsiusi.
Cunepesuc. D dexr Tunmans.

JlabGopaTopHble ONBITHI.

1. Onpenenenue TMNa KPUCTAIIMYECKOMN PEIIETKY BEIIECTBA U ONMHUCAHUE €r0 CBOMCTB.
2. VcniblTaHu€e BOJBI HA )KECTKOCTh. Y CTPAHEHHUE )KECTKOCTH BOJIBI.

3. O3HaKOMJICHUE C MUHEPAJIbHBIMU BOJAMU.

4. O3HaKOMJIEHUE C JUCIIEPCHBIMU CUCTEMAaMHU.

Tema 1l. Xumuueckue peakuuu (94.)

XUMHUYECKUE peaKkiuy, WK XUMUIeckue siBienus. Kiaccudukanms xumMudeckux peakiuil. Peakiuu
COCIMHEHUS, Pa3JI0KEHUs, 3aMEIICHUS 1 00MEeHa, YCIOBUS UX MPOTEKaHUsA. JK30- H SHIAOTCPMUIECKUE
peakiuu. TennoBoit a3¢ ekt xumudeckoit peakuu. TepMoxumuueckoe ypaBHeHue. ['oMoreHHsle 1
reTepOreHHbIE PEAKIIUH.

CKopocTh XMMHUECKOH peakiy. PakTOphl, BIUSAIOIUE HA CKOPOCTh XMMHUYECKOH peakiu. [IpaBuito
Bant-T'opda. Depments. Uarndutopsl. O0patnMocTs XuMUIeCcKoi peakiun. HeoOpaTumelie n oOpatumbie
peakuuu. Xumuueckoe pasHosecue. [Ipunnun Jle [llatense. Y cnoBus cMenieHus paBHOBECHS B peaKLIUU
CUHTE3a aMMHaKa. BeiOOp onTUMAaNbHBIX YCIOBUH.

Posb BOJbI B XUMHUECKUX peakiusix. PacTBopenne kak GprU3NKO-XUMUUECKUH MpoLecc. DIEeKTPOIUTHL.
CreneHsp 31eKTpOIUTHYECKOM nuccoruay. CusabHbIe U ciladble 2IeKTpoauThl. KHcnoThl, oOCHOBaHMS U COJIU B
CBETE JICKTPOIMTHYECKON qucconuanuu. Bomopoauelii nokaszarens (PH) pactBopa. Peakiuu ruaparamym.
I'mpponus B OpraHnYecKold M HEOPraHWYECKON XMMHH.

OKHCIUTENBHO-BOCCTAaHOBUTEbHBIE PeakH. CTeneHb OKucieHnss OKUCINTENb U BOCCTAHOBUTENb,
OKHCJIEHHE W BOCCTAHOBJICHUE. DJECKTPOHHBIN OanaHC. DIEKTPOIIN3. IJIEKTPOIIN3 paciijiaBa U pacTBOpa
xyiopuaa Hatpus. [lonyyenue amomunus. IlpuMenenne 351eKTpon3a B IPOMBIIIIEHHOCTH.

Ilpakmuueckas paboma Ne 1. Peuwienue sxkcnepumenmanbubix 3a0ay no meme «Xumuueckue peakyuuy.

JdemoHcTpanuu.
I[TpeBpaienue kpacHoro ¢gocgopa B OIIbIH.

3aBUCUMOCTb CKOPOCTH PEAKLMH OT IPUPOJBI BELIECTB HA MPUMEPE B3aUMOJEHUCTBUS PACTBOPOB Pa3IMUHBIX
KHCJIOT OJUHAKOBOW KOHIIEHTpPAlMM C OJMHAKOBBIMM TI'paHyJaMH LWHKAa M B3aHMOJCHUCTBHUS OJUHAKOBBIX
KYCOYKOB Pa3HbIX METAJUIOB (MarHus, IIMHKA, jkejie3a) C COISTHON KHCIOTOM.

B3anMoneiicTBre pacTBOPOB CEpHON KHCIOTHI C paCTBOPAMH THOCYJIb(aTa HATPpUs PA3INIHON KOHIICHTPAIIUH
U TeMIIEpaTyphl.

Mogenp KUIIAIIETo CI0s.

Pa3znosxenue nmepokcuaa BogopoAa ¢ MOMOIIBI0 KaTanuzaTopa (okcuaa mapranma (1V)) m katanasbel cbiporo
Msica U CBIPOTro KapToders.



[Tpumepbl HeOOpaTUMBIX peakLuii, UAYIIUX ¢ 00pa30BaHUEM OCaJKa, ra3a WK BoAbl. B3auMonelcTBre nUTHSA
Y HaTpUs C BOJIOM.

[Tonmyuenue okcuna ¢ocdopa (V) u pacTBoOpeHHE ero B BOJI€; UCIBITAHNE TIOJYYEHHOI'O PacTBOpa JIAKMYCOM.
OO0pa3siibl KPUCTALTOTHIPATOB.

HcnpiTanue pacTBOPOB 3JEKTPOJIUTOB M HEINEKTPOIMTOB Ha IMpEeIMET AUCCOIHAIMU. 3aBUCUMOCTb CTEIEHU
AIIEKTPOJIUTUYECKOHN TUCCOIMAIINY YKCYCHOM KHCIIOTHI OT pa30aBiIeHHs pacTBOpa.

I'uaposus kapOuaa Kambiys. [ uapon3 kapOOHATOB IIETOYHBIX METAIIIOB M HUTPATOB ITMHKA Wik cBuHIa (11).
ITonydyenue Mblia.

[Ipocreiiime OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKLUH: B3aMMOICHCTBUE IIMHKA C COJSIHOW KHCJIOTOW H
xKesesa ¢ pactBopoM cyinbdara meau ().

Mopenp snekTponusepa.

MOI[GJ'IB BHGKTpOJIHSHOﬁ BaHHBI JIJIA ITOJIYUCHHA aJIFOMUHHA.

JlabopaTopHble ONBITHI.
5. Peakuus 3aMeInieHust MEIH KeJIe30M B PACTBOPE METHOTO KYIIOpOca.
6. Peakuuu, naymme ¢ oOpa3oBaHUEM OcCajKa, ra3a v BOJIbI.

7. Ilony4eHne KUCIOpOIa pa3sioKEHHEM IIEPOKCHIA BOJOPOIa ¢ MOMOIIbI0 okcuaa Mapranua (V) u karanassl
CBIPOTO KapToders.

8. IlonyuyeHnue Bogopoia B3aUMOJEHCTBUEM KUCIIOTHI C IIMHKOM.

9. PaznuuHble ciyyau THIPOIIN3A COJIEH.

Tema |1l. BemecTBa u ux cBoiicTBa (94.)

Mertamibl. XMMHUYECKHE CBOMCTBA METAJIJIOB: B3aUMO/ICHCTBHE C HEMETAIIJIaMU, BOJIOM, pacTBOpaMH
KHCJIOT U COJIeH, METAJUIOTepMHUSL. DIEKTPOXUMHUECKUH psiJl HANIpsDKEHUH MeTayutoB. O61mue crnocoos!
nosydeHust MmetaisioB. Kopposus MeramnoB. XuMuueckas U 3JIeKTpoXxuMudeckasi Koppo3usi. CriocoObl 3alUThI
OT KOPPO3UHU.

Hemeramnbl. OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA THUIIMYHBIX HEMETAJUIOB.
BopopoaHele coelMHEHNSI HEMETAIIIOB.

Kucnotel. Knaccudukanus u xumudeckue cBoiicTBa KUcI0T. OcOOEHHOCTH B3aUMOIEUCTBUS
KOHIEHTPUPOBAHHOM CEpHOM KUCIOTHI U A30THOM KUCIIOTHI JIF000N KOHIIEHTPALIMH C METaJUIaMHU.
KauecTBeHHBIE peakii HA AHUOHBI KUCIIOT.

OcHoBanus. Knaccudukaius ocHOBaHUI. XUMUYECKHE CBOHCTBA OCHOBAHHI.

Comu. Knaccudukanus coneit 1 BakHelme npeacraButeny. KauecTBeHHbIE peakIMi HAKaTHOHBI.

I'enetnueckas cBA3b MEXIY KJIaCCaMU HEOPTaHUYECKUX U OpPraHUYECKHX BElIeCTB. ['eHeTnyeckue pssl
METaJUIOB U HEMETaJUIOB. ['eHeTnueckne psiibl OpraHnYeCKUX COCTMHEHHM.

Ilpakmuueckaa paboma Ne2. Pewenue sxcnepumeHRmanbhblx 3a0ad no meme «Bewecmea u ux ceovicmsay.

JdemoHcTpanuu.
Konnekuust 06pa3iioB MeTaIOB.

B3aumoaeicTBie HaTpUs U CYpbMBI C XJIOPOM, JKEJIE3a C CEPOIl.



['opeHune Maruus U alrOMUHHUS B KUCIIOPOJIE.

B3anmoneincTaue 1e109YH03EMENBHBIX METAJUIOB C BOJOM.

B3anmoneinctsre HaTpUs ¢ 3TAHOJIOM, LIMHKA C YKCYCHOW KUCJIOTOM.
AJIOMUHOTEPMUSL.

B3anmoneiicTBre Meu ¢ KOHUEHTPUPOBAHHOM a30THOM KUCJIOTOM.
Pe3ynpTaThl KOppO3UK METAIIIIOB B 3aBUCUMOCTH OT YCIIOBUI €€ IPOTEKaHUsI.
Konnekuus 06pa3iioB HEeMeTaIOB.

BzaumopeiicTBue XJI0pHOI BOJBI C pACTBOPOM OpoMua (MOAUIA) KA.
Komnekuus npupoaHbIX OpraHuyeCKuX KUCIIOT.

Pa30aBneHne KOHIEHTPUPOBAHHOW CEPHOI KUCIIOTHI.

B3anMopeiicTBie KOHIIGHTPUPOBAHHOW CEPHOM KHCJIOTHI C caxapoM, IEJUT0030i u Menpro. OOpasibl
IOPUPOAHBIX MHHEpANOB, COACPKALIMX XJOPUA HATpus, KapOoHAT Kaupuus, QochaT Kaipluus WU
rugpokcokapoonat meau (11).

OOpa3ipl NMUIIEBBIX MPOIYKTOB, COJAEPXAIIUX TUAPOKApOOHATHI HATPUS U aMMOHHUS, UX CIOCOOHOCTh K
Pa3I0KEHUIO IPU HAIPEBAHUU.

I'amenue COJbI YKCYCOM. KadgecTtBeHHEIC PC€aKIu Ha KaATUOHBI U AaHUOHBI.

JlaGopaTopHble ONbITHI.

10. UcnipiTanne pacTBOPOB KUCIOT, OCHOBAHUM U COJIEH UHIUKaTOpaMu. |

11. BzaumopeiicTBUE COJISTHOM KUCJIOTHI U PACTBOPA YKCYCHOM KHUCIOTHI C METAJJIAMH.
12. B3aumoaencTBre CONISTHOM KUCJIOTHI M pACTBOPA YKCYCHOM KUCJIOTBI ¢ OCHOBAHUSAMM.
13. B3aumopencTBre CONSTHON KUCJIOTHI M PACTBOPA YKCYCHOM KUCJIOTBI C COJISIMH.

14. TlonydeHue U CBOMCTBA HEPACTBOPUMBIX OCHOBAHHUH.

15. 'uaponu3 XJI0pUI0B U alIETAaTOB IIETOYHBIX METAILIOB. |

16. O3HaKOMIICHHE C KOJUICKIMSIMH: a) METAJUIOB; 0) HEMETAIJIOB; B) KUCJIOT; T) OCHOBAHHMIA, J1) MUHEPAJIOB H
OMOJIOTMYECKHX MaTepPHAJIOB, COJICPIKAIIMX HEKOTOPBIC COJIH.

Tema |V. Xumusi 1 coBpeMeHHOe 0011eCTBO - 34.

Hpous’eodcmeo ammuaka u memaHojd.

[ToHsITHE O XUMHUYECKON TEXHOJOTHH. XUMHYECKHE PEaKIUK B MPOU3BOJICTBE aMMHaKa U MeTaHosa. O0rmias
KJacCU(UKAIMOHHAS XapaKTePUCTUKA PEAKIINA CHHTE3a B IPOU3BOCTBE ITUX MPOIYKTOB. HayuHbie
MIPUHITUIIBI, JISKAIIMEB OCHOBE NMPOU3BO/ICTBA aMMHaKa U MeTaHoa.CpaBHEHNE ATUX MMPOU3BO/ICTB.

XuMuueckas epamomHOCnmb KAK KOMNOHEHRM 061/1/;612 KyJsibm)ypbl 4€/106€KdA.



MapkupoBKa yrakoBOYHBIX MAaTEpUAJIOB, 3JIEKTPOHUKH U ObITOBOM TEXHHMKH, IKOJIOTUYHOTO TOBApa,
IIPOJYKTOB IUTaHUsI, STUKETOK IO yX0/1y3a OJ1EKIOM.

JleMoHCcTpanum.

Mopaenb NpOMBIIIIIEHHON YCTAHOBKH IOJYYEHHs CEPHON KHUCIIOTHI.
Mozenb KOJIOHHBI CUHTE3a AMMMAKa.

BuzneodparMeHTsI U cliaiiibl O CTENEHH SKOJIOTHYECKOM YMCTOTHI TOBapa.
JlabopaTopHble ONBITHI.

17.I/I3yquHe MAapKHUPOBOK Pa3JIMYHBIX BUAOB IIPOMBIINIJICHHBIX U MIPOAOBOJBCTBCHHBIX TOBAPOB.



TemaTnveckoe IJIAHUPOBAHUE 110 XUMHUHU

10 xknace
Ne Tema ypoka KOJINYECTBO
4acoB
Tema 1. [Ipeamer opranuveckoit xummuu. Teopusi ctpoeHust
oprannyeckux coequHenuii A. M. byrieposa (2 4)
1. [IpenmeT opraHuYecKo XUMUN 1
2. OCHOBHBIE TIOJIOXKEHUS TEOPUU XUMUIECKOTO CTpoeHHs A. M. 1
byrneposa
Tema 2. YrieBoaopoas! U MX NPUPOJIHbIe HCTOYHHUKH (12 4.)
3. 3 [IpupoaHbIiA 1 NOMYTHBIA Ta3bl 1
4. Anxanbl. O011as XxapaKTepUCTHKA 1
5. Ankanpl. XUMHUYECKHE CBOMCTBA 1
6. AJNKEHBI. DTUIICH 1
7. AnkeHbl. XMMHUYECKUE CBOMCTBA 1
8 Anxanuensl. Kayayku 1
9 ANKAHBL. AneTHiieH 1
10 Apensl. benzon 1
11 Hed b 1 criocoOs! €€ nmepepaboTku 1
12 Kamennsiit yroas u ero nepepadboTka 1
13 [ToBropenue u o6o01IEHNE 1
14 Kontponbnas padora Ne 1 «Teopust ctpoeHHsI OpraHMYECKUX 1
coeqnHeHuit A.M. bytnepoBa. Yrieromnopoab»
Tema 3. Kuciopoa- u azorcoaep:kamme opranndeckmue
coennHenus (14 v)
15 Opnnoaromuble criupThl. OOIIast XapaKTepUCTHKA 1
16 OpHoaTOMHBIE CIUPTHL. XMMHUYECKHE CBOMCTBA 1
17 MHOroaToMHbIE CLIUPTHI 1
18 denon 1
19 Anbaeruibl U KETOHBI 1
20 KapOoHoBBIE KUCTOTHI 1
21 Crnoxubie 3¢upsl. Kupsl 1




22 VYrieBoibl

23 AMUHBI

24 AMMHOKHUCIIOTHI.

25 benku

26 [Ipaktuyeckas padota Ne 1. nenTruduKamms opraHndecKux
COEeIUHEHNN

27 [ToBTOpenue n 0000IIeHNE

28 Kontponbhas padota No2 «Kuciopos- u a3oTcoaeprraiiiue
OpPTraHUYECKHE COCIMHEHUS

Tema 4. UckyccTBeHHbIE U CHHTETHYECKHE MOJUMepbI (5 4)

29 buorexnonorus

30 [Homumepst

31 CuHTeTHYECKHE MOIUMEPHI

32 [paktuyeckas padora Ne 2
Pacrnio3HaBaHue macTMacc U BOJIOKOH

33 [ToBTOpenue n 0600menHue Kypca. [loaBeeHre UTOTOB YIeOHOTO
roja.

34 PesepBHoe Bpems




TemaTH4eckoe IJIAHUPOBAHUE IO XUMUH

11 kaacc

Neni/mt

Ha3Banue TemMbl ypoka

KoJ1- Bo yacoB

Tema 1. CTpoeHue BemecTBa (13u)
1 Ctpoenue aToma. DJIeKTPOHHAs lq
' ob6onouka. MacTpykTax no Th.
Oco0eHHOCTH CTPOEHUS ANEKTPOHHBIX 000I0YEK
2. NEePEeXOAHbIX ANIeMeHTOB. OpouTanusu p 1y
Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema
3. xumudeckux anmemenToB [.M.Mennaeneera la
4 Xumnueckas cBs3b. IoHHas1 CBSA3b. lq
5 KoBanenTHast xumudeckasi cs3b. 14
MerTannuueckasi U BOIOPOAHAS
6. XUMHYECKHE CBSI3U. EnuHas npupoia XUMHYECKUX CBSI3eU 14
7 [Tonumeps! oprannyeckue u 14
' HEOPraHU4eCKue
8. 1u
["a3000pa3HbIe BEIIECTRA.
9. 1y
Kuykue BeniecTna.
10. 1y
TBepble BEIECTBA.
11. 14
JlucnepcHble CUCTEMBI
12. Cocras BeniecTBa U CMECH 14
13 Konmponvnas paboma Nel 14
' nomeme « CmpoeHue gewecmeaa
Tema 2. XumMu4eckune peakuuu 9y
14(1). lq

Kraccubukanus XuMHIECKUX




peaKLHuii.

15(2). . lu
CKOpPOCTh XMMUYECKOMN pEaKI1H.
OOpaTtuMoCTh XMMHUECKUXpeakui. XUMHYECKOE
16(3). PaBHOBECHUE U CIIOCOOBI €T0 1
CMEILEHUS.
17(4) ['maponu3 opraHuYeCcKUX U HEOPraHUYECKUX COCITMHEHHM. "
' Cpena BOIHBIX paCTBOPOB.
Bonopoanslil mokas3aress.
['upponu3 opraHUYEeCKUX U HEOPraHUYECKUX COCTUHEHUM.
18(5). Cpena BOIHBIX paCTBOPOB. lu
Bonopoanslit mokasarens.
OKHCIUTENHbHO- BOCCTAHOBUTEIIBHBIE PEAKIUH.
19(6). 1
DJIEKTPOIN3 PACTBOPOB U paciuiaBoB. [IpakTrueckoe npuMeHeHHe
20(7). JJIEKTPOJIM3a. 1y
IIpakmuueckaa paboma Ne 1. Pewenue sxcnepumenmanvhulx 3a0ay
21(8). no meme «Xumuyeckue peaxyuuy. la
22(9) Koumponvnasa paboma N2 14
' no meme « Xumuyecxkue peaxyuuy
Tema 3. BemecTBa u UX cBOiicTBa 94
23(1). . 14
MeTajuibl M1 UX CBOMCTBA
24(2). . 14
HewmeTamibl u ux cBOMCTBa
25(3) Heoprannueckue u OpraHM4eCcKue KUCIOTHI. g
Heoprannueckne u opraHnuecKiue OCHOBAHUS.
26(4). p p 1y
27(5) Heopranuueckue u opranndeckue aMmQpOoTepHbIE COSAMHEHHUS. lq
28(6) Conu opraHn4ecKkux u I
| HEOPraHWYECKUX KUCJIOT.
KommiekcHbie coequHeHusl.
29(7). A 14
30(8) O060011eHre U cCUCTeMAaTH3alks 3HAHU 10 KYypCY XUMHUU. 1q
IIpakmuueckan paboma Ne2. Pewienue sxcnepumeHmanbHuvlx 3a0ay
no meme «Bewecmea u ux ceoticmeay.
31(9). lu
Tema 4. XHMHSA M COBpeMEeHHOe 00111eCTBO. 34
32(1) Xumuyeckas TeXHOJorus. [[pon3BoIcTBO aMMHUaKa U METAHOA. 14




33(2).

XuMHUECKasi TPaMOTHOCTh KaK KOMITIOHEHT OOIIeH KyJIbTyphl
YEJIOBEKa.

lu

34(3).

Konmponvnas paboma Ne3
no Kypcy Xumuu

1a




