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Ilnanupyemble pe3yabTaThl 0CBOEHUS
y4eOHOro npeamera «XumMus» B 8 kiacce

Pabouast nporpamma yue0HOro npeamera « XUMHsD» VI 8 KJjiacca cocTaBiieHa B
COOTBETCTBUH C TPEOOBAHUSIMH K pe3ybTaTaM OCHOBHOTO 001ero 00pa3oBaHus,
yrBepxxaeHasiMu PI'OC OO0 (IIpuka3z MunucrepcTBa 00pa3oBaHus U Hayku Poccutickoi
Oenepannn ot 17 nexadps 2010r. Ne 1897 B mocnennelt pepakium), ¢ yaetom [IpumepHoit
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHus(0100peHa pelieHneM
®denepallbHOTO Y4eOHO-METOINIECKOT0 00BEAMHEHHUS 110 001IeMy 00pa30BaHUI0, TPOTOKOI OT 8
ampesst 20151, Ne 1/15),aBropcekoit mporpammbl O.C. INabpuensna, A.B. Kynosoii [Iporpamma
OCHOBHOT0 00111eT0 00pazoBanus no xuMuu.8-9xmaccel.M: JIpoda, 2012r, PaGoune nmporpaMmMbl
no yueOnukam O.C. ['abpuaisina 8-11 kiiaccein obecrieunBaeT U3y4eHue npeaMera Ha 6a30BoM
YPOBHE.

Pabouas nporpamma obecrnieunBaeT JOCTHKEHUE CIEIYIOMIUX Pe3yIbTaTOB U3YUYEHUsI XUMHH B §
KJ1acce Ha 6a30BOM ypOBHE:

JUYHOCMHbLE:

B [ICHHOCTHO-OPUECHTAIMOHHON c)epe — YYBCTBO TOPIOCTH 32 POCCUKCKYIO
XUMHUYECKYIO HAyKy, TYMaHU3M, OTHOIIEHHUE K TPY.y, IEIeYCTPEMICHHOCTS;

dbopMupOBaHUE IIEHHOCTHU 3[JOPOBOTO U OE30MaCHOT0 00pa3a KU3HU; YCBOCHUE MTPABHII
WH/IMBUYAJILHOTO U KOJUIEKTHUBHOTO 0€3011acHOTO TIOBEJCHUS B UPE3BBIYAHBIX CUTYAIIUsX,
YIPOKAOUIUX KU3HU U 3J0POBBIO JIFOAEH;

B TPYAOBOH cpepe — rOTOBHOCTh K OCO3HAHHOMY BHIOODPY JalibHEHIIIeH
00pa30BaTeNbHOI TPACKTOPHUH;

B [I03HABATEJIbHON (KOTHUTUBHOW, UHTEIUIEKTYalbHOW) cepe — yMEHHE YIPABIAThH
CBOEH II03HABATEJIBHOMU JEATENBHOCTHIO.

dbopMUpOBaHHE OCHOB YKOJIOTUYECKOM KYIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO SKOJIOTMYECKOTO MBILUICHHUS, PA3BUTUE OMBITA YKOJIOTMYECKHA OPUECHTHPOBAHHON
pedaeKCUBHO-0LIEHOYHON U IPAKTUUYECKOM EATENbHOCTH B )KU3HEHHBIX CUTYaLIUAX;
Memanpeomemuuvle:

YMEHHUE CaMOCTOSITETILHO ONPEEIIATh eI CBOEro 00yueHusl, CTaBUTh U
(bopmynupoBaTh 1711 ce0sl HOBBIE 331a4H B yu€0e 1 II03HaBaTeNIbHON JeSITeNbHOCTH, Pa3BUBATh
MOTHBBI I HHTEPECHI CBOEH MTO3HABATEIBHOM €SI TEbHOCTH;

YMEHHE CaMOCTOSTENbHO TUIAHUPOBATh MYTH JOCTUKEHUS 11eJIel, B TOM YHCIie
aJIbTepPHATUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3PpPeKTUBHbBIE CIOCOOBI pelIeHHs] YUeOHbIX U
MO3HABATENIbHBIX 33]1aY;

YMEHHME COOTHOCUTH CBOU JIEUCTBHUS C IUIAHUPYEMBIMU PE3YJIbTaTaMU, OCYILECTBIISTh
KOHTPOJIb CBOEH J1eATEIbHOCTH B IPOLIECCE JOCTUKEHUSI pe3yJIbTaTa, ONPENEsTh CIIOCOOBI
JENCTBUI B paMKax MpPe/UI0KEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTHUPOBATH CBOU JCHCTBHUS B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTYallnen;

YMEHHE OIICHUBATh MPAaBUIBLHOCTh BBIMOJIHEHUS yUeOHOM! 3a/1auk, COOCTBEHHBIE
BO3MOXHOCTH €€ peLIeHNUs;

BJIa/ICHNE OCHOBAMHU CAMOKOHTPOJISl, CAMOOLIEHKH, IPUHSTHS PEIICHUIN U OCYIECTBICHUS
OCO3HAHHOT'O BHIOOPA B y4eOHOM 1 MO3HABATENbHON JEATEIbHOCTH;

YMEHHE ONPEENIATh MOHATHS, CO3/1aBaTh 0000IIEHNs, yCTaHABINBATh AHAJIOTUH,
KJIaCCU(UIIMPOBAThH, CAMOCTOATEIHHO BEIONPATh OCHOBAHMS U KPUTEPUH IS KJIacCCU(pUKALIUH,
YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTD JIOTMUECKOE PacCyKIEHHE,
YMO3aK/II04YeHNE (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUN) U JIENATh BBIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHATH U MPEOOPA30BbIBATH 3HAKU U CUMBOJIbI, MOJIETTN U CXEMBI
JUTSI pelIeHrs yueOHBIX U MO3HABATENbHBIX 3a/1a4;

yYMEHUE OpPraHU30BbIBaTh YU€OHOE COTPYIHHUUECTBO U COBMECTHYIO IESTEIBLHOCTH C
YUUTENEM U CBEPCTHUKAMHM; pab0TaTh MHIUBUAYAJIbHO U B TPYIINE: HAXOAUTH 001Iee peleHre U
pazpemaTh KOHQIUKTHI HA OCHOBE COTJIACOBAHUS MO3ULIUHN U y4€Ta HHTEPecoB; GOPMYyIUPOBATh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;



YMEHHE OCO3HAHHO UCIIOIb30BaTh PEYEBBIEC CPEICTBA B COOTBETCTBUH C 3aa4ei
KOMMYHHKAIMH I BBIPAKEHHs CBOMX YyBCTB, MBICJIEH U MOTPEOHOCTEN; INIAHUPOBAHUS U
pEryisuu CBOEH ACSATENbHOCTH; BIAJICHUE YCTHOU U MUCbMEHHOM PEYbl0, MOHOJIOTMYECKOU
KOHTEKCTHOM PEUbIO;

(dopMHpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIOJIb30BaAHMS
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

¢dbopMHpOBaHUE U Pa3BUTHE IKOJIOTHYECKOTO MBIIIUICHUS, YMEHUE IPUMEHSATH €T0 B
MI03HABATEIbHOM, KOMMYHHKATUBHOM, COLMAIIEHON MPAKTUKE U MPO(HECCHOHAIBHON
OpHUEHTAIINH.
npeomemmubwie:

1.B no3naBarenbHoIi cdepe:

JIaBaTh OIPENEICHUS U3yUYEHHBIX MOHATUMN: «XUMUYECKHUH 3JIEMEHT», «aTOM», «HOH,
«MOJIEKYJIa», «IIPOCTHIE U CIOXKHBIE BELIECTBAY, «BELIECTBOY, «XUMUYECKas (hopMyiay,
«OTHOCHTEJbHASI ATOMHAs MacCa», «KOTHOCUTEIIbHAS MOJIEKYJIIPHAs Maccay, «BaJCHTHOCTbY,
«CTEIEHb OKUCIICHUS», «KPUCTAIUIMUECKAsl PEILIETKA», OKCUBI), «KHUCIOTBI», «\OCHOBAHUS»,
«conm», «aM(pOTEPHOCTHY, KAHIUKATOPY, KIEPUOTNICCKAN 3aKOHY, IIEPHOJUUECKas Ta0INIIa,
«H30TOIBI», «XXUMUYECKAS CBA3bY, «ANEKTPOOTPULIATEIBHOCT), «XUMHUYECKAsl PEAKLUI»,
«XUMHUYECKOE YPABHEHUEY, «(TEHETUYECKAsI CBSI3b», OKUCIICHNE», «BOCCTAaHOBIICHUEY,
«OQIEKTPOIUTHYECKAS JUCCOLUALUA», CKOPOCTh XUMUUECKON PEAKIIM»;

ONMCATh JEMOHCTPALIMOHHBIE U CAMOCTOATEIBHO MTPOBEIEHHBIE XUMUUECKUE
JKCIIEPUMEHTHI;

ONMCHIBATh U Pa3IM4aTh U3YUYECHHBIEC KJIACCHl HEOPraHMYECKUX COCIUHEHUM, IPOCTHIE U
CJIOHBIE BEIIECTBA, XMMUUECKUE PEAKIIUY;

KJIaccu(UIUPOBATh N3yUYEeHHBIE OOBEKTHI U SBICHUS;

JieNIaTh BBIBOJIbI M YMO3AKIIIOUCHHSI U3 HAOII0A€HUH, N3yUYEeHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, IPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB 110 aHAJIOTUH CO
CBOMCTBAMH U3yYECHHBIX;

CTPYKTYpUPOBATh N3YYEHHBI MaTepual U XMMUUYECKYIO0 HH(POPMAIUIO, TOTYYEHHYIO U3
JPYTUX UCTOYHHUKOB;

MOJIEJIMPOBATh CTPOCHHUE aTOMOB DJIEMEHTOB 1-3 Iepro0B, CTPOEHUE MPOCTHIX
MOJIEKYJT;

2.B 1IeHHOCTHO — OpHEHTAIMOHHOH cdepe:

aHaAJIM3UPOBATh U OLIEHUBATDH MOCIEICTBHS I OKPY’KaIOLIel cpeibl ObITOBOM 1
IPOM3BOJICTBEHHOM JIEATETLHOCTH YelIOBeKa, CBA3aHHON C epepaboTKON BEILECTB;

3. B TpynoBoii chepe:

IPOBOAMTH XUMHUYECKHH IKCIIEPUMEHT;

4. B cepe 0e3omacHOCTH KU3HEACATETbHOCTH:

OKa3bIBaTh IEPBYIO IIOMOIIIb ITPU OTPABIIEHUSAX, 0)KOTAX U IPYIUMX TPaBMax, CBSI3aHHBIX C

BElIeCTBaMU U J1a00paTOPHBIM 000PYJOBAHUEM.

BocbMUK/IIACCHUK HAYYUTCH:

* OIMCBIBATh CBOMCTBA TBEPBIX, KHUJKUX, FA3000pa3HBIX BEIIECTB, BHIACIASA UX CYIIECTBEHHbIE
MIPU3HAKY;

* XapaKTEPU30BaTh BEIIECTBA 10 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTAHABIMBATH IPUYMHHO-
CJICICTBEHHBIE CBSI3U MEK/ly TaHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;

* PaCKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX TTOHATUHI «aTOM», «MOJIEKYJIa», «(XUMUYECKUN
DIIEMEHT», IIPOCTOE BEILECTBO», «CIOKHOE BEIIECTBOY, «BAJIEHTHOCTDY, NCIOJIb3YS 3HAKOBYIO
CHUCTEMY XHMMUH;

* 1300paXkaTh COCTaB MPOCTEHIINX BEUIECTB C MOMOIIbIO XUMHUYECKUX (POPMYIT U CYIIHOCTb
XUMUYECKHUX PEAKLUN € TOMOIIBI0 XUMUYECKUX YPABHEHUN;

* BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, a TAKKE MAaCCOBYIO
JIOJIF0 XMMHMYECKOT'O 3JIEMEHTA B COCAMHEHUAX JJIS OLICHKH UX MPAaKTHYECKOW 3HAYNMOCTH;

* CPaBHUBATH 10 COCTABY OKCHUbI, OCHOBAHUS, KUCIIOTHI, COJIU;

* KJIacCU(UIIMPOBATH OKCUIBI 1 OCHOBAHUS 110 CBOMCTBAaM, KHCIIOTBI U COJIM MO COCTaBY;



* TI0JIb30BAThCS J1a0OPATOPHBIM 000PYAOBAHUEM U XUMUYECKOM MOCYI0H;

* IPOBOJIUTDH HECJIOKHBIE XUMUYECKUE OTBITH U HAOTIOACHHS 32 U3MEHEHUSIMU CBOWCTB BEIIECTB
B IIPOIIECCE UX MPEBPAIICHUH; COOMIOAATh MPaBUiIa TEXHUKU 0€301aCHOCTH MPH MPOBECHUN
HAOJII0ICHUI U OIBITOB;

* pa3IUyaTh SKCIEPUMEHTAIBHO KUCIOTHI U MIEI0YH, MOJIb3YICh HHIUKATOPAMHU; OCO3HABAThH
HEO00XO0IUMOCTh COOIOICHHS Mep 0€30MacCHOCTH MPHU OOpAIeHUH ¢ KUCIOTaMU U IIEI0YaMH.

* pacKpbIBaTh CMBICI niepuoguyeckoro 3akoHa /1. 1. Menneneena;

* OIMCBIBATh M XapaKTepU30BaTh TAOIMUHYIO (HOPMY NMEPUOTNIECKON CHCTEMBI XUMHUECKUX
3JIEMEHTOB;

* XapaKTepH30BaTh COCTaB ATOMHBIX SI€P U paclpe/iesieHrne Ynucia 3JeKTPOHOB O AIEKTPOHHBIM
CJIOSIM aTOMOB XMMHMUYECKUX 3JIEMEHTOB MaJbIX IIEPHUOI0B MEPUOINIECKON CUCTEMBI, a TAKIKE
KaJIUs U KaJIbLIMS;

* pa3IUyaTh BUAbI XUMUYECKON CBSA3H: HOHHYIO, KOBAJICHTHYIO MOJIAPHYIO, KOBAJICHTHYIO
HENOJISIPHYIO U METAJUTMYECKYIO;

* 1300paXkaTh AIEKTPOHHO-MOHHBIE (POPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKIMHU CBS3SIMU
pa3HoOro BUAA;

* BBISIBJISITH 3aBUCIMOCTB CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAJUTMUECKUX PEHIETOK:
MOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKUX;

* XapaKTepU30BaTh XUMUUECKHE 3IEMEHThI U X COEAMHEHUS HA OCHOBE I0JI0KEHUS AIIEMEHTOB
B [IEPUOJMYECKON CUCTEME U OCOOEHHOCTEHN CTPOEHUSI UX aTOMOB;

* XapaKTepH30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHUE TIEPUOIUYECKOT0 3aKOHA U
MEePUOANYECKON CUCTeMbl XuMudeckux 31eMeHToB J[. 1. Menneneea; ¢« 0OBSACHATh CYTh
XUMHYECKHX MPOIECCOB U MX NPUHIUIHATIBHOE OTINYHE OT (PU3UIECKHUX;

* Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKLUii;

* yCTaHABIMBATh MPUHAIIICKHOCTh XMMUUECKOHN peakluy K OMpeeIEHHOMY THITY IO OTHOMY U3
KJIaCCU(UKALMOHHBIX MPU3HAKOB: 1) M0 YUCIIy U COCTaBY UCXOAHBIX BEIIECTB U MPOIYKTOB
peakiuu (peakiuy COeIMHEHUS, Pa3I0KECHHs, 3aMEIICHUSI 1 0OMEHA); 2) 1O BBIACIICHUIO WK
MOTJIOUIEHUIO TETJIOTHI (PEaKIUU 3K30TEPMUYECKUE U SHAOTEPMUUYECKNUE); 3) M0 U3MEHEHUIO
CTETIEHEH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB (PEaKIMU OKHCIUTEIbHO-BOCCTAHOBUTEINIBHBIE);
4) o 0OpaTUMOCTH TIporiecca (peakiuu 00paTUMbIe B HEOOpATUMBIE);

* COCTaBJISITh YPaBHEHUS 3JIEKTPOIUTHUECKOMN IUCCOIMALINN KUCTIOT, 11IeJI04€eH, CoJielt; MOHbIE U
COKpaIEHHbIE HOHHBIE YPaBHEHUsI peakliuii 00OMeHa; ypaBHEHHUS! OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEaKIUi;

* IPOTHO3MPOBATH MPOIYKTHI XUMHUUECKUX PEAKIUN MO (opMyIaM/Ha3BaHUSAM HCXOTHBIX
BEIIECTB; ONPEJEISITh UCXO/IHbIE BELIECTBA 110 (OopMyJsiaM/Ha3BaHUSIM MPOJTYKTOB pPEaKLUU;

* COCTaBJISITh YPaBHEHUS pPEaKIIUi, COOTBETCTBYIOIIUX IOCIEI0BATENbHOCTH («IIETTOUKEY)
IIPEBPALICHUI HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKH, CBUJIETENILCTBYIOLINE O IIPOTEKAHUU
XUMUYECKON PEAKIINU;

* IPUTOTOBJIATH PACTBOPHI C OIIPEACIEHHON MAaCCOBOM J0JIEN pACTBOPEHHOTO BEILIECTBA;

* ONIPEAEIIATH XapaKTEP CPEbI BOJHBIX PACTBOPOB KUCIIOT U IIEJI0UYEN MO0 U3BMEHEHUIO OKPACKU
WHIUKATOPOB;

* IPOBOJIUTH KAUYECTBEHHBIE PEAKIIMH, TOATBEPIKIAIOIINE HATMYKNE B BOAHBIX pacTBOpax
BEIIECTB OT/AEIbHBIX HOHOB

* ONIPEAEIATH IPUHAUIEKHOCTh HEOPIraHUUECKUX BEILECTB K OJTHOMY U3 U3YYEHHBIX
KJIACCOB/TPYIII: METAJJIbl U HEMETAJUIbI, OKCH/IbI, OCHOBaHHUS, KUCIIOTHI, COJIH;

* COCTaBJIATh (POPMYJIbI BEIIECTB MO0 X HA3BAHUSM;

* OTIpEEIIATH BAJIEHTHOCTh U CTENEHb OKHUCIICHHSI 3JIEMEHTOB B BEIIECTBAX;

* COCTaBIIATh (POPMYJIBI HEOPIAaHUYECKUX COSTMHEHUN IO BAJIGHTHOCTSIM U CTETICHSIM OKUCIICHUS
3JIEMEHTOB, a TAK)KEe 3apsiiaM MOHOB, YKa3aHHBIM B TaOJIHIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHHI
U COJIEH;

* O0BSACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX U XUMHUECKUX CBOMCTB MPOCTHIX
BEIIIECTB (METAJUIOB M HEMETAJUIOB) U X BBICUIMX OKCHIOB, 00pa30BaHHbIX 3JIEMEHTAMH
BTOPOT'O U TPETHETO MEPUOJIOB;



* Ha3bIBaTh OOIME XUMHUECKUE CBOMCTBA, XapaKTEPHBIC ISl TPYII OKCUOB: KHCIOTHBIX,
OCHOBHBIX;

* Ha3bIBaTh OOIHME XUMHUYECKUE CBOMCTBA, XapaKTepPHBIC IS KAXKIOTO U3 KIIACCOB
HEOPraHWYECKUX BEILIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTH IPUMEPHI PEAKIUH, MOITBEPKAAIONINX XUMUIECKUE CBOHCTBA HEOPTaHUIECKUX
BEIIIECTB: OKCUIOB, KUCIIOT, OCHOBAHUH H COJICH;

* OMPECIISATH BEIIECTBO-OKUCIIUTENh U BEIIECTBO-BOCCTAHOBUTEH B OKHCIUTEIILHO-
BOCCTAHOBUTEIIBHBIX PEAKIUSX;

* COCTaBIISITh OKUCITHTEIIBHO-BOCCTAHOBUTEIBHBIN OallaHC (1J151 H3yYCHHBIX PEaKIUii) 1Mo
NPEUIOKEHHBIM CXEMaM PEaKIIHiA;

* IPOBOJIUTH J1a00PATOPHBIEC OTBITHI, TOATBEPHKIAIONIUE XUMUISCKUE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKHUX BEIICCTB;

BoCbMUKJIACCHUK MOJYYUT BO3MOKHOCTH HAYYHTHCH:

* 2PAMOMHO 0OPAWAMBCS C BEUECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEODXOOUMOCMb COONIVOEHUs NPABUTL IKOIOSUYECKU O6E30NACHO20 N0BEOEHUs 8
OKpYHcaroujeli npupooHoll cpeoe;

* NOHUMAMb CMBLCTL U HEOOXOOUMOCb COONI00EHUs NPEONUCAHUU, NPedldcaemblX 6
UHCMPYKYUSAX NO UCNOTBb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.,

* UCNONBL3068AMb NPUOOPEMEHHBLE KNI0UEBble KOMNEMEeHMHOCMU NPU 8bINOTHEHUU
UCCNe008amenbCKUX NPOEKmMo8 No U3YUeHUI0 CGOUCME, CHOCOO08 NOYHUeHUs U PACNO3HABAHUS
sewecms;

* PA3BUBAMNL KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOIb3YS CPeOCmed YCMHOU U
RUCbMEHHOU KOMMYHUKAYUU NpU pabome ¢ mekcmamu y4eOHuKa u OOnoIHUmenIbHou
JUmMepamypotl, CHPA8OYHbIMU MADIUYAMU, NPOABTIAMb 20MOBHOCb K YBANCEHUIO UHOU MOYKU
3peHusi npu 06CYHCOeHUU Pe3VTbMAamo8 8bINOIHEHHOU pabomul,

* 00BLEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCBAX U XUMUYECKUX NPOYECCaX, KPUMULeCKU
OMHOCUMBCA K NCEBOOHAYUHOU UHGOpMAYUU, HeO0OPOCOBECMHOU PeKiaMe, KACAouelics.
UCNONb308AHUS PA3TIUYHBIX 8EUeCME.

* 0CO3HABAMb ZHAYECHUE MEOPEMUYECKUX 3HAHUU 0151 NPAKMUYECKOU 0esimelbHOCMU Yel06eKd,
* ONUCHIBAMb U3YYEHHbIE 00BEKMbL KAK CUCTEMbl, NPUMEHSIS JI02UK)Y CUCTNEMHO20 AHAU3A,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NEPUOOULECKOU CUCMEMbL XUMUYECKUX dNEeMEHMO8
07151 00bACHEHUSL U NPEOBUOCHUSL CEOUICME KOHKDEMHBIX 8elyeCmas;

* PA3BUBAMb UHPOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmMEOM VelybieHusl 3HAHUL 00
UCmMopuUU CMAHOBIEHUS. XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMULL, NEPUOOUUECKO20 3AKOHA KAK
00HO020 U3 BANCHEUUUX 3AKOHO8 NPUPOObL, d MAKHCE O COBPEMEHHBIX OOCTNUNCEHUAX HAYKU U
MEeXHUKU.

* coCmassims MOJIEKYIsPHbLE U NOTHbLE UOHHbIE YPAGHEHUSL NO COKPAUJEHHBIM UOHHBIM
VDABHEHUSIM,

* NPUBOOUMb NPUMEPLL PeAKYUll, NOOMEEPAHCOAIOUWUX CYULECNBOBANHUE B3AUMOCBA3U MEHCOY
OCHOBHBIMU KIACCAMU HEOP2AHUHECKUX BeUecms;

* NPOCHO3UPOBAMb PE3VIbMAMbl 6030€UCMBUs PA3TUYHBIX (DAKIMOPO8 HA UMEHeHUe CKOPOCmU
XUMUYECKOU peakyuu;

* NPOCHO3UPOBAMb PE3YIbMAMbl 8030€UCMBUS PA3TUYHBIX (PAKMOPO8 HA CMeujeHUue
XUMUYECKO20 PABHOBECUSI.

* NPOCHO3UPOBAMb XUMUYECKUE CBOUCIBA 8eUjeCME HA OCHOBE UX COCABA U CMPOEHUsL,

* NPOCHO3UPOBAMbL CNOCOOHOCMb 8eUieCmBa NPOAGIAMb OKUCIUMENbHbLE UTU
B0CCMAHOBUMENbHBLE CBOUCNBA C YYEMOM CIeneHell OKUCIeHUs. JIeMEHMO8, 6X00SUUX 8 €20
cocmas;

* BLIABIAMb CYUWYECMBOBAHUE 2EHEMUUECKOU 83AUMOCEA3U MENHCOY Beuecm8amu 8 psody. npocmoe
8ewecmseo — OKCUO — 2UOPOKCUO — COJlb,

* OP2aHU308bI6AMb, NPOBOOUMb YUEHUUECKUE NPOEKMbL NO UCCIE008AHUIO CBOICIE BEUeCmS,
UMEIOUUX 8ANCHOE NPAKMUYECKOe 3HAUEHUE.



Conepxanue padodeil NPOrpaMmbl 0 XUMMH.
8 kiacc (102 yaca, 3 yaca B He/leJ10)

Bgenenue (7 u)
XuMHsI — HayKa O BELIECTBaX, UX CBOMCTBaX U MPEBPAILCHUSX.
[lonATHE O XMMHYECKOM 3J€MEHTe M (hopMax ero CymecTBOBaHMSA: CBOOOJHBIX aTOMaX, MPOCTHIX U
CJIOKHBIX BELIECTBAX.
[MpeBpamenns BemecTB. OTINYNE XUMUYECKUX PeakIui OT pu3nyeckux siBieHUiH” PoJb XUMHUHU B )KU3HU
genoBeka. XeMopmius 1 xeMo(oousi.
Kpatkue cBeneHus W3 MCTOPUM BO3HWUKHOBEHUS W pa3BuTHs xumud. llepnon amxumun. [lonstue o ¢u-
nocopckom kamue. Xumus B XVIB. Paszutne xumuu Ha Pycu. Ponb oTedecTBEHHBIX YYEHBIX B
CTaHOBJICHUH XHUMHYECKOW Hayku — paboTel M. B. JlomonocoBa, A. M. bytneposa, JI. 1. Menneneesa.
XuMHUuecKasi CUMBOJIMKA. 3HAKH XUMHUYECKHX 3JIEMEHTOB U IPOUCXOKICHUE UX HAa3BaHUH. XMMHUYECKHE
¢dopmynbel. Unpekcel n ko3ddunmentsl. OTHOCHTENBHBIE aTOMHAsi M MOJIGKYJsipHash macchl. Pacuer
MacCOBOH 0 XMMHYECKOTO IEMEHTa 10 (OpMyJie BELIEeCTBa.
Ilepuoamueckas cucrema xummdeckux snementoB 1. . MenneneeBa, ee CTpyKTypa: Majble H OOJbIIHE
Nepuobl, TPYNIbl M MOATPYINbl (TiaBHas M mobouHas). llepmoamyeckas cucreMa Kak CHpPaBOYHOE
nocoOue 1J1s OMy4eHHsI CBEACHUI 0 XUMUYECKUX JIEMEHTaX.
Pacyernbie 3amaun. 1. HaxoxxaeHue OTHOCHUTEIBRHOM MOJEKYJISIPHOM Macchl BELIECTBA IO €r0 XUMHU-
yeckol ¢opmyne. 2. BrlumcieHne MaccOBOW 0N XMMHYECKOTO JJIEMEHTa B BEIIECTBE II0 €ro
dopmysie 3.*YcraHOBIICHHE MTPOCTEHIIEH (OPMYJIbI BEIIECTBA IO MACCOBBIM JIOJISIM.
JemouncTpanus.* Komieknun mnpeaMeToB — (U3WYECKUX TNl W W3JENUH W3 TMPOCTBIX M CIIOKHBIX
BEIECTB (UTFOMUHUS U CTEKIIA).
IpakTnyeckas padora. 1. [IpaBuna TexHUKH 0€30MaCHOCTH MPH PadOTEe B XMMHUYECKOM KaOWHeETe.
[Tpuemsl oOpateHus ¢ 1abopaTopHBIM 000PYIOBAaHKUEM U HarpeBaTeIbHBIMHA IPUOOPaMHU.

Tema 1. ATOMBI XUMMHYECKHUX 3JIEMEHTOB (/3 u)

ATOMBI KaK (popMa CyIIECTBOBAHHS XMMHUYECKUX 3JIeMEHTOB. OCHOBHBIEC CBEIIEHHS O CTPOSHHH aTOMOB.
JlokazaTenscTBa CIOXKHOCTH CTpoeHHst aToMoB. OmbITel Pesepdopaa. IlmanerapHas Momenb CTPOCHHS
aToMa.

CocTaB aTOMHBIX siiep: IPOTOHBI U HEUTPOHBI. OTHOCUTENbHAs aTOMHAs Macca. B3auMoCBsI3b MOHATHIH «
MIPOTOH », « HEUTPOH », « OTHOCUTENIBHAS aTOMHAs Maccay.

W3meneHune ymcia MpoTOHOB B SApe aToMa — 00pa30BaHUE HOBBIX XUMHUECKUX HJIEMEHTOB.

W3menenne uucna HEHTpOHOB B sipe aromMa — oOpa3oBaHue u30TonoB. CoBpeMeHHOE
ompeziefieHHE MOHATHA «XUMHYECKMIA 3yieMeHT». M30Tombl Kak pa3HOBHIHOCTH aTOMOB  OJHOTO
XUMHYECKOT0 3JIEMEHTA.

OnekTpoHbl. CTpPOEGHHE DIIGKTPOHHBIX 00OJIOYEK aTOMOB  XHMMHUYECKHX dyieMeHToB Ne 1—20
nepuoanyeckoit cucremsl /1. . Menneneesa. [IoHsATHE O 3aBEPILIEHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHOM
cioe (SHEPreTHYECKOM YPOBHE).

Ilepnoanueckast cucrema xuMuieckux anementos Jl. M. MenzaeneeBa u cTpoeHHe aTOMOB: (PU3NUECKUI
CMBICTI TIOPSIIKOBOTO HOMEpaA 3JIEMEHTa, HOMEepa IPyMIIbl, HOMepa Mepuo/ia.

W3MeHeHue 4dncna 3JeKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO 3JIEMEHTa —
o0pa3oBaHHE MOJOXKHUTEIBHBIX M OTPULATENILHBIX HOHOB. MOHBI, 0Opa3oBaHHbIE aTOMaMH METAJJIOB
Y HeMeTauioB. [IpuynHBI M3MEHEHHsS] METAUIMYECKHX M HEMETAJUIMYECKHMX CBOWCTB B MNEpHOJaxX U

rpymmax.
Ob6paszoBanne 6uHapHbIX coenquHenuil. [lonsTie 06 noHHOM cBs3u. CxeMbl 00pa30BaHU HOHHOMN CBSI3H.
BsaumopneiictBue aTroMOB XHMHYECKHX JJIEMEHTOB-HEMETAUIOB MEXAy co0oii — oOpa3oBaHue

JIBYX aTOMHBIX ~ MOJIEKYJl IIPOCTbIX BewlecTB. KoOBaJieHTHas HENOJSIpHAs  XMUMHMYECKas  CBSI3b.
DJEKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBI.

BsaumopneiictBue aTroMOB XHMHYECKHX JJIEMEHTOB-HEMETAIUIOB MEXAy co0oii — oOpa3oBaHue
OMHAPHBIX COEAMHEHNI HEMETAJJIOB. JJEKTPOOTPHUIATENHHOCTh. [I0HITHE O KOBaJCHTHOHW MOIAPHOU
CBSI3U.

B3aumopeiicTBie aTOMOB XUMHYECKHUX JJIEMEHTOB-METAJUIOB MEXIy CO00OH — oOpa3oBaHHME MeETal-
JIMYECKUX KpucTauioB. [IoHsITHE O METAINIMUECKOH CBS3H.
HemoncTpanun. Mojenu aTOMOB XUMHYECKUX DJIIEMEHTOB. ITepuoanueckas cucTeMa

xuMu4deckux snemenToB JI. 1. Meneneena.

Tema 2. IIpoctoie BemecTBa ( 9u)

[TonoxxeHne METaIOB M HEMETAJUIOB B MEPUOIUYECKON cHCTeMe XuMH4Yeckux 3nemeHToB [I. 1. Men-
neneeBa. BaxHelnue mpocThle BEIIECTBA — METAUIBL JKENE30, ANMIOMUHUM, KalbLUUW, MarHui,
HaTpui, kaymid. O0mme Gr3NIecKue CBOMCTBA METAIIIOB,

Baxneiime mpocTeie BellecTBa — HEMETaJUTBl, 00pa3oBaHHBIE aTOMaMHU KHCJIOPOAa, BOAOPOIa, a30Ta,
cepsl, pochopa, yriaepona. CriocoOHOCTh aTOMOB XUMHUECKUX JIEMEHTOB K 00pa30BaHUIO HECKOJBKHX
MPOCTBIX BEIIECTB — aUIOTPOIHSA. AJUIOTPONHBIE MOAWQHUKANUA KUcCiopona, ¢dochopa w



oJioBa. MeTaluTMuecKue W HEMETaUIMYeCKUEe CBOMCTBA MPOCTHIX BellecTB. OTHOCUTEIHHOCTh JICICHUS
MPOCTHIX BEIECTB Ha METAJUTBI 1 HEMETAJLTHI.

ITocrosaHas ABoraapo. KomwdectBo BemiecTBa. Moss. MomsipHass Macca. MoOJSIpHBIE 00beM Ta3000-
pasHeIX BemiecTB. KpaTHble eIWHUIIBI KOJMYECTBA BEHIECTBA — MWIJUIUMOIL UM KUJIOMOJIb,
MUJUTUMOJISIPHAS M KWJIOMOJISIpHAST Macchl BEUIECTBAa, MWJUTUMOJISPHBIA M KWJIOMOJISIPHBIA 00BEMBI
ra3000pa3HBIX BEIICCTB.

PacueTsl ¢ ncnonb30BaHUEM TOHSATUI «KOJIMYECTBO BEIECTBAY», «MOJIIPHAs Maccay, «MOJISIPHBIN 00beM
ra3oBy, «IIOCTOSTHHAsE ABOTaIpO».

PacuerHnble 3agaun. 1. Beraucinenne MOJISPHOI MacChl BEIIECTB IO XUMHYECKUM dopmynam. 2. PacueTsr
C WCTIOIB30BAHUEM MTOHITHI «KOJIMIECTBO BEIIECTBAY, «MOJISPHAS MACCa, «MOJISIPHBIA 00BEM Ta30B », «
MOCTOSTHHAsE ABOTAJIPO ».

Jemoncrpauuu. Komnekuus metamwos. Konnekunus HeMeTauioB.

ITomryaenue o3ona. [lomyuenne n 03HaAKOMIIEHHE CO CBOWCTBAMH 0esoro u kpacHoro ¢ocdopa, 6enoro u
ceporo ojoBa. HekoTopbie METaJIIbl M1 HEMETAJLIBI KOJMYECTBOM BelecTBa 1 Moib. Mojienb MOJIIPHOTO
o0bemMa ra3000pa3HbIX BEIICCTB.

Tema 3. CoequHeHHs] XHMHYECKHX 1eMeHTOB (17 1)

Crenenp okucieHusi. OmnpenenieHWE CTENEHH OKHCICHUS SJIEMEHTOB 10 XUMHUYECKOW (opmylne co-
equaeHns. CocraBienne (¢GopMyn OWHApHBIX COCOUHEHHWH, OOmMMH Crmoco0 WX Ha3bIBaHUA.
bunapHble coeMHEeHUs: OKCUABL, XJI0puapl, cyabdunsl 1 ap. CocraBnenue ux gopmyi. [IpencraBurenu
OKCHJIOB: BOJIa, YIJIEKUCIIBII ra3 U HerameHast U3BeCTb.

[IpencraBuTeny JIeTy4yux BOAOPOAHBIX COEUHEHUI: XJIOPOBOIOPOl U aMMHAK.

OcHOBaHWs, WX COCTaB W Ha3BaHUSA. PacTBOpHMMOCTHP OCHOBaHMH B  Bome. TaOnwmia
pacTBOPUMOCTH THJPOKCUJIOB U coiieil B Boje. [IpeacraBurenu menoyen: THAPOKCUAbl HATPHUS, KalIUs 1
Kanblys. IloHATHE O KayecTBEHHBIX peakuMsx. MHaukatopsl. 3MeHeHUE OKpacKM HHIMKAaTOpPOB B
LIEJIOYHOU cpere.

Kucnotsl, ux coctas u Hazanus. Kinaccudukauus kucnot. [IpeacraButenn KUCIOT: cepHasi, COISHAs U
azoTHas. Mi3MeHeHne OKpacku MHAUKAaTOPOB B KMCIIOTHOM cperie.

Conu Kak MpOM3BOAHBIE KHCIOT M OcHOBaHMM. WX coctaB um Ha3BaHus. PacTtBopumocTh cojell B
Boze. [lpencraBurenu coneit: XJaopum HaTpus, KapOoHAT u (pocdaT KambIus.

AMopdHbIE U KPHCTAJUTMYECKHE BELIECTBA.

MexMOoJIeKyIsIpHbIE B3aUMOACUCTBUS. THIBI KPUCTAJUIMYECKUX PELICTOK: HOHHAs, aTOMHAs, MoJe-
KyJISIpHasl U METaJUIN4ecKasi. 3aBUCUMOCTb CBOMCTB BELIECTB OT THIIOB KPUCTAIIMYECKUX PEILIETOK.
BemectBa MONEKyNISpHOTO M HEMOJEKYJSIPHOTO CTPOEHHS. 3aKOH TIOCTOSHCTBA COCTaBa s
BEIIECTB MOJIEKYJIIPHOTO CTPOCHMS.

YucTsle BemecTBa U cMecH. lIpuMepsl KUAKHX, TBEPABIX M ra3000pa3HbIX cmecel. CBOMCTBAa YMCTHIX
BemiecTB U cMecell. Mx cocraB. MaccoBas 1 00beMHasi JOJIM KOMIIOHEHTa cMecH. PacueTsl, CBS3aHHbBIE C
HUCIIOJIB30BAHUEM ITOHATHUA «A0JIA».

Pacuernsble 3amauu, 1. PacueTr MaccoBoi 1 00beMHOI J0JIe KOMIOHEHTOB CMeCH BelecTB. 2. Brruwc-
JIeHWE MacCOBOM J0JIM BEIIECTBA B PACTBOPE IO U3BECTHOW Macce pacTBOPEHHOTO BEILECTBA U Macce pa-
cTBOpHTEIs. 3. BhIunciieHue Macchl pacTBOPSEMOTO BEIIECTBA H PACTBOPUTENS, HEOOXOAMMBIX ISl TIPU-
TOTOBJIEHUS OINIPEAEIIEHHON MacChl PaCTBOpa C U3BECTHOM MacCOBOM J0JIEN pPaCTBOPEHHOIO BEILIECTBA.
Jemonctpauuu. O6pasipl OKCHI0B, KHCIOT, OCHOBAHUHN M cojeid. Moienn KpUCTAIUIMYECKUX PEIETOK
XJIopya HaTpusi, anmasa, okcuzpa yriaepopa (IV). BspeiB cmecu Bogopoma ¢ BozgyxoMm. CrocoOsb
pasnenenust cMmeceil. Juctuiianums BoAbl. 3MeHEeHHE OKpacKu WHAMKATOPOB B pacTBOpax IIEIOYei.
[IpaBuno paszbaBnenust HoSO4. I3MeHeHne OKpacKd HMHIUKATOPOB B pacTBOpax KHCIOT. OuucTka
3arpsI3HEHHON TIOBapeHHOM coMn

IpakTuyeckas padora. 2. [IpurorosieHne pacTBOpa caxapa W OIpeJelieHHEe MAacCOBOW JIOJNIM €ro B
pacTBope.

JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO € 00pa3aMu BELIECTB pa3HBIX KiaccoB. 2. Pa3nenenue cMmecei.

Tema 4. U3menenus, npoucxoasinue ¢ semecrsamu (14 u)

IlonsTre sSBIEHUN KaK U3MEHEHHUM, POUCXOAIIUX C BEUIECTBAMU. SIBIEHUS, CBSI3aHHbBIE C U3MEHECHUEM
KPUCTAIUTMYECKOTO  CTPOCHHUS  BEIIECTBA TMpPHU IOCTOSHHOM €ro cocraBe, —  (U3NYECKHe
siBiieHusI. OU3nUecKue SBICHUS B XUMUW: AUCTHUIAINS, KPUCTAJUTH3AINS, BRITAPUBAHUE W BO3TOHKA Be-
IIECTB, IEHTPUPYTHPOBAHHE.

SIBneHus1, cBsI3aHHBIE C U3BMEHEHHEM COCTaBa BEILECTBA, — XUMHUYECKUE peakiuu. [Ipu3Haku U ycnoBus
MPOTEKaHUS XUMUYIECKUX peaknuid. [loHaTre 06 K30- U IHAOTEPMHUUCCKUX PEaKIUIX. Peakmum ropeHus
KaK YaCTHBIM CIIy4al 3K30TEPMUUYECKHUX PEAKLMHI, IPOTEKAOLINX C BBIJCIICHUEM CBETA.

3aKOH COXpaHEHHUS MacChl BEIIECTB. XUMHUUCCKUEC ypaBHCHUs. 3HAYCHHUE WHJIEKCOB U KOA((HUIIUEHTOB.
CocraBieHre ypaBHCHHM XUMHUYIECKUX PEAKITHM.

PacueTsl Mo XMMHYECKUM ypaBHEHMIM. PemieHue 3a1ad Ha HaX0XACHHE KOJIMYECTBA BEIIECTBA, MACCHI
Wi o0beMa MPOJYKTa PEaKIUK M0 KOJUYECTBY BEIIECTBA, MAcce MM O0BEMY MCXOIHOTO BEIIECTBA.



Pacuersl ¢ HCHOJB30BaHMEM MOHATHS <«IOJSI», KOTZA HMCXOAHOE BEIIECTBO JAHO B BHJIE pacTBOpa
C 3a/IaHHOM MacCOBOM JI0JIEM pacTBOPEHHOT'O BELIECTBA WIIM COJIEPKUT OMPEACIICHHYIO 00 MPUMECEH.
Peakiuu paznoxenus. [lonsatue o ckopocTu xumuueckux peakiuid. Katanuzaropsl. ®epMeHTHI.

Peakuun coennnenus. Katanutudeckwe n Hekatanmuthieckue peakunu. OOpaTumble U HeoOpaTHMBbIE
peaxkuuu.

Peaknum 3amemieHus. ONEKTPOXUMHUYECKUH  psAI HANPSHKCHUH METAIOB, €ro  HCIOJIb30BaHHE
JUTSL IPOTHO3UPOBAHNSA BO3MOYKHOCTH NPOTEKAHUs peakluil MeXIy METaJUIaMH M pacTBOPAMHU KHUCIOT.
Peakuuy BEITECHEHHUS! OJHUX METAJUIOB U3 PACTBOPOB MX COJICH IPYTUMH METaJUIAMH.

Peaknun oOmena. Peaknmn HeWTpanw3aniid. YCIOBHS TPOTEKAHMS peakiuii oOMeHa B pacTBOpax
JI0 KOHILIA.

THMbl XUMAYECKUX Peakuuil (0 IPU3HAKY «YHCIIO U COCTAB MCXOJHBIX BEIIECTB U MPOJYKTOB PEAKIINN))
Ha IpuUMepe CBOWCTB BOXbL. Peakuus pasznokeHUss — 3JIEKTPOJIM3 BOAbL. Peakunu coequHeHUs —
B3aUMOJICHCTBUE BOABI C OKCHAAMH METANJIOB M HeMmeTanioB. llonstme «ruapokcunel». Peakunu
3aMEeUIeHUs] — B3aWMOJAEUCTBUE BOJBI C IIEIOYHBIMH M IIETOYHO3EMENbHBIMU MeTamiamu. Peakuuun
oOMeHa (Ha mpuMepe THAPOIU3a cyabhuaa aToMUHNS U KapOuaa KabIus).

PacuerHble 3apauu. 1. Beruncienne no XMMH4eCKUM YPaBHEHUAM MacChl MM KOJIMYECTBA BEILECTBA I10
W3BECTHOM Macce WIM KOJIMYECTBY BEIIECTBA OMHOTO U3 BCTYNAIOIIMX B PEAKLUUIO BEILECTB
WIN IPOJYKTOB peakuuu. 2. Brruncienue maccel (KOIM4ecTBa BEIIECTBa, 00beMa) MPOIyKTa peaKilvy,
€CJIM M3BECTHA Macca MCXOAHOTO BEILECTBA, COAEPIKAILETO ONPEACICHHYI0 O mpuMeceil. 3.
Brrunciienne maccrl (KOJIMYeCcTBa BEILIECTBA, 00beMa) MPOAYKTa Peakiiy, €CJIM W3BECTHA Macca pacTBopa
Y MaccoBas JI0JIsI paCTBOPEHHOTO BEIECTBA.

Jemoncrpanumn. [Tpumepsl Qu3nueckux siBICHWI: a) TaBieHue mapaduHa; 0) BO3roHKa HOJA WIH
OCH30MHOW KHUCIIOTHI; B) pPAcCTBOpPEHHE IepMaHTaHaTa Kanmus; T) Au(Qy3us TYMIUCTBIX BEIIECTB C
ropsied JIaMIOYKY HakaMBaHUs. [IpuMepbl XMMHYSCKUX SBICHMIA: a) ropeHue Maruus, ¢ocdopa; 0)
B3aMMOJICHCTBHE COJISIHOW KHCJIOTBI C MPaMOpPOM HJIM MEJIOM; B) moiydeHue rumpokcuna meau (I1); r)
pacTBOpeHHE TMONYyYEeHHOTO THIPOKCHIA B KHCIIOTAxX; J) B3amMojerictBue okcuma menu (Il) ¢ cepHoit
KACIOTOH TIpM HAarpeBaHUM; €) pas3JoXKCHUE IepMaHraHaTa Kajius; JK) B3aUMOJEHCTBHE
pa30aBICHHBIX KHCIIOT C METAIIIAMU; 3) Pa3JIOKEHHE TIEPOKCH/IA BOJOPOA; U) DIIEKTPOIIU3 BOJBI.
IIpakTuyeckas padora. 3. [Ipu3Hakyu XUMHUYECKUX PEAKLIUM.

JlaGopaTopHblie onbIThl. 3. CpaBHEHHE CKOPOCTH HCHAPEHMS BOIBI M CIMPTA 10 MCUE3HOBEHUIO MX Ka-
nens Ha QuibTpoBasibHON Oymare. 3a. B3ammopelictBue okcuaa marHusi ¢ kuciotamu 4. OKucieHUe
MCIW B IJIAaMCHU CIIMPTOBKU HJIM T'OPCJIKU. 5. HOMYTHGHI/IC U3BECTKOBOM BOJbI OT BBIABIXa€MOI'O YT-
nekucioro rasza. 6. [lodydyeHue yriiekucioro rasa B3aMMOACHCTBHEM COIbI M KUCIOTHL 7. 3aMelleHHue
Meau B pactBope xyopuaa meau (1) sxemezom.

Tema 5. Xumnueckuii mpaktukym 1. [Ipocreiimme onepanun ¢ BemectBoM. (2u) 4. Habnrwoenusn 3a
U3MEHEHUAMU, NPOUCXOOAUWUMU C 20pAW4ell C8eYOll, U UX Onucanue. 5. Anau3 noyuesl u 600bl..

Tema 6. PacTBopenne. Pacteopbl. CBolicTBa pacTBOPOB 3J1eKTPOJIMTOB (26 )

PactBopeHnue Kak (PM3UKO-XUMUIECKHHA mpotecc. [lonsitue 0 ruaparax u
KpucramuioruapaTtax. Pacteopumocts.  KpuBbie  pacTBOPUMOCTH  KaKk  MOJEIh  3aBUCHUMOCTH
pacTBOPUMOCTH TBEPJbIX BELIECTB OT TeMIieparypbl. HacklleHHbIE, HEHACHIIIEHHBIE U MEPECHIIICHHBIE
pacTBOpPbI. 3HAYEHUE PACTBOPOB ISl HPUPOJIBI U CENBCKOIO XO35HCTBA.

[lonsiTie 00 3JEKTPONUTUYECKON IUCCONMAIUH. DIEKTPOJIUTEl U HEIEKTPOIHUTHL. MeXaHU3M JIHCCO-
[AAIAN JIEKTPOIUTOB C PA3TUYHBIM THUIIOM XUMHUYECKOH CBsi3u. CTENeHb 3JIEKTPOIIUTUIECKON THCCO-
ruarn. CUIbHBIE U c1a0ble DIICKTPOIHUTEHL.

OCHOBHBIE  TIOJIOXKEHHUSI  TEOPUU  DJICKTPOJUTHUECKOM  auccouuauuu. VoHHBIE  ypaBHEHUSA
peakmuii. YCIOBHs TMPOTEKaHUS PEaKInh OOMEHAa MEXIy MICKTPOJIUTAMHU 10 KOHIIA B CBETE€ HOHHBIX
IIPEACTABIICHUN.

Knaccudukaius HOHOB U UX CBOMCTBA.

Kucnotsl, ux kiaccudukanus. Jucconuanys KUCIOT U X CBOHCTBA B CBETE TEOPHH JICKTPOITMTHICCKOM
Juccolanuu. MoJeKyJsipHble M MOHHBIE YpaBHEHUS peakuuid Kuciaor. BzaumopaeiicTBUe KHCIOT C
MeTaJuIaMH. DJNEKTPOXUMHUUECKUN psi HANpsDKeHU MeTaioB. B3ammonelcTBHE KUCIOT € OKCHAAMU
MeTauioB. B3auMopeiicTBHe KHUCIOT C OCHOBaHUAMM — peaklus HeuTpanuzauuu. B3aummonelcTBue
KHCJIOT C COJIsIMU. Vconmb30BaHre TaOIUITBI PACTBOPUMOCTH TSI XapaKTEPUCTUKA XUMHUYIECKUX CBOMCTB
KHUCJIOT.

OcHoBaHus, Ux Kiaccudukanus. J(ucconuanus OCHOBaHMH W WX CBOMCTBa B CBETE TEOPUU DIICKTPO-
JIMTUYECKON IUCCOIHAINU. B3aumojencTBe OCHOBAHWM C KHMCIOTaMHM, KHCIIOTHBIMH OKCHIAAMHM H CO-
asmu.  Mcnonbp3oBaHue TaONMIBI  PAaCTBOPUMOCTH  JIJISl XaPAKTEPUCTHUKH  XMMHYECKHX  CBOWMCTB
ocHoBaHMH. Pa3noxeHne HepacTBOPUMBIX OCHOBAHU MTPU HATPEBAHUU.

Comu, ux knaccuUKaIys U JTUCCOIMAIUS Pa3IMYHbIX TUNOB colieii. CBOWCTBA coyiel B CBETE TEOPUU
9JIEKTPOJIUTUYECKON Jucconuanuu. B3anMmolieiicTBUE cojieid ¢ MeTajulaMH, YCJIOBHUS NPOTEKaHMS 3THX
peakuuii. B3zaumojeiicTBue cojeil ¢ KUCIOTaMH, OCHOBAaHUSMHU M COJIIMHU. VICIIONb30BaHWE TaOIUIIBI



PacTBOPUMOCTH ISl XapaKTEPUCTUKHA XUMHUUECKUX CBOHCTB COJICH.

O0600menne cBecHU 00 OKCHAaX, NX KJIacCH(DHUKAITUN M XUMUIECKUX CBOMCTBAX.

I'eHeTnueckue psiibl METAIIOB U HEMETAUIOB. | 'eHeTn4eckast CBsA3b MEXIy KilaccaMHd HEOPTaHMYECKHX
BEIIECTB.

OKHCIUTENTFHO-BOCCTAHOBUTEbHBIE peaki. OKUCINTENs U BOCCTAHOBHUTENb, OKUCICHHE U BOCCTAHOB-
JIeHHue.

Peakuun noHHOTO OOMEHa M OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. CocTaBieHHE ypaBHEHHN
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX PEaKIIMK METOIOM 3JIEKTPOHHOTO OanaHca.

CBoifcTBa IPOCTHIX BELIECTB — METAJUIOB U HEMETAJJIOB, KHCJIOT U COJEH B CBETE INPEICTABICHUI
00 OKHCINUTENHHO-BOCCTAHOBUTENBHBIX MIPOIIECCAX.

Jemoncrpauumn. VcnplTanue BELIECTB U UX PACTBOPOB Ha 3JIEKTPONPOBOAHOCTh. J[BMKEHHE OKpalleH-
HBIX MOHOB B JIEKTPUIECKOM I10JIe. 3aBUCUMOCTD 3JIEKTPOIIPOBOJHOCTH YKCYCHOM KHCIIOTHI OT KOHIIEHT-
pammu. BzamMmopelicTBue mMHKA C cepodt, coistHOU KmcimoTor, xyopumom wMemu (I). Topenme
MarHus. BzaumozaeicTeue XJOpHOW W CEpOBOAOPOAHON BoAbl. HelTpanu3amus IIENOYd KHUCIOTOW B
NPUCYTCTBUM WHAWKATOpa. PacTBopeHHe BelIECTB B pa3lMUHBIX pacTBopuTessiX. [Ipumepsl peaknmi,
UAYIIUX 0 KOHIA. I'eHeTndeckas CBsI3b MEX/ly OCHOBHBIMHU KJIaCCaMH HEOPIaHUYECKUX COCAMHEHHH.
Ocy1ecTBIeHHE TEPEXOJIOB:

P—P205—H3P04—Ca3(P04)2

Ca—CaO—Ca(OH)2

JlaGopaTopHble OnbITHL. 8. Peakiinu, XapakTepHbIe Ui PacTBOPOB KHUCIOT (COJSIHON WM CepHOit). 9.
Peaknum, xapakTepHble Uil pacTBOPOB Iieniouel (THApoKcuaoB HaTpust wiu Kanus). 10. [Momydenue u
CBOWCTBa HEPACTBOPUMOTO OCHOBaHUs1, Hanpumep ruapokcuia Meau (11). 11. Peakiun, xapakrepHsle Aiis
pacTBopoB coieit (Hampmmep, mius xmopuma memw (I1). 12. Peaxium, XxapakTepHble A OCHOBHBIX
OKCH/IOB (HampuMmep, I okcuaa kanblius). 13. Peakunu, xapakTepHble Ui KUCIOTHBIX OKCHIOB (Ha-
TIpUMep, ISl YTIEKUCIIOTo rasa).

Tema 7. Xumuueckuii npakTukyM 2. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB (4u)
6. MonHble peakiuu. 7. YCI0BHs MPOTEKAHUS XUMUYECKUX PeaKlUi MEXIy pacTBOpaMH 3JIEKTPOIHUTOB
1o koH1a. 8. CBOMCTBA KUCIOT, OCHOBAHMM, OKCUIOB U cojeil. 9. PelieHne s3kcnepuMeHTaIbHbIX 3a1a4.

Tema 8 IloBTOopenune usydennoro matepuasa (10 u)
[ToBTrOpenue. [lepuoanueckas cucrema xumuieckux 3yemMeHToB . . Menaeneea. Xumuueckas CBSI3b.
IIpocTeie U cnoXxHBIE BeliecTBa. Pacu€Tel Mo XMMUYECKUM (POPMYyJiaM U XUMUYECKHM YPABHEHUSIM.,

CBolicTBa KJIaccoB HCOPraHN4eCKux BCIICCTB. I'eneTnueckas cBs3b MCXKAY KiIaCCaMH HEOPraHUYCCKUX
BCIICCTB.

[To yuebnomy mmany MbOY  «COIII Ne3y ctanuibl CoBETCKON Ha M3yUYEHHE
Kypca xuMuu B 8 kinacce orBoautcst 102 yaca, 3 yaca B Hezieno.

Tabnuiia TeMaTU4YecKoro pacipeiesIeHUs] KOJIM4eCcTBa 4acoB:

Ne i/ Pa3nensl, TeMbl KomnuecTBo uacoB
ABTOpCKas Pabouas
nporpamma nporpamMma

BBenenue 6 6+1

1 Tema 1. ATOMBI XUMHYECKHUX 13 13

9JIEMEHTOB
2 Tewma 2. [IpocTrie BemecTBa 9 9
3 Tema 3. CoennHeHus 16 16 +1
XAMUYECKHUX DIIEMEHTOB

4 Tema 4. I3menenus, 13 13+1
MIPOUCXOJIAIINE C BEIIECTBAMU

5 Tema Ne 5. Xumuueckuit 5 2
npakTtukym No 1.
IIpocreimmue onepanuu ¢




BCIICCTBaAMU.

6 Tema Ne 6 PactBopeHue. 26 26
PactBopsl. CBoiicTBa
pPacTBOPOB 3JIEKTPOIUTOB
7 Tema No 7. Xumnueckuii 4 4
npakTtukyM Ne2.CBoiicTBa
AJIEKTPOIIUTOB.
8 [ToBTOpEHUE. 10 10
Htoro 102 102

Conep:xkanue 00y4eHus1, nepeuenb npaKmuieckux pabom, mpeoosanusl K
Hn0020MOBKe YUauuxcs no npeomemy 8 NoJHOM 00beme CO8nadaiom ¢ agmopcKoll
npozpammoul no npeomemy. Co2nacHo asmopcKoi npocpamme y4umeib N0 C80EMY

VCMOMPEHUIO MONHCEM USMEHUMb CIPYKIMYPY NPAKMUKYMA.

Ipaxmuuyeckux pabom-9,
Jlabopamophwvix pabom - 9,
Konmponvnvix pabom-4.

Cnucok pexkoMeHAyeMoil yueOHO-MeTOANYeCKOH JIUTepaTyphbl 1JIsl YUUTeJIs:
Metoauueckoe mocodue, copepxkallee peKOMEHIAUU K HEKOTOPHIM ypOKam
(Xumust. 8-9 kmacceer: metof. nocodue / O.C. I'abpuensan, A.B. SAmykoBa. —
2-¢ 3., mepepad. — M. : Jlpoda, 2008r.),
KOHTpPOJIbHBIE U MPOBEpOUYHbIE paboThl K yueOHuKy O.C.
[Nabpuensna «Xumusa. 8 » / O.C. TI'abpuensn, II.LH. bepeskun, A.A.

Xumus. 8 kiacc

VYiakoBa u ap. — 4-e uzz., crepeorun. — M.: Jlpoda, 2006.

HacronpHast kHura yuutens. Xumus. 8 kinacc / O.C.I'abpuensn, poda,

2003rox.

N.I'. Xomuenko «Pemenne 3a1a4 no Xumuu »
Kypnan «XuMus B LIKOJIEN
["azeta «IlepBoe ceHTAOPs»

Jis yyamuxces:

1. YueOGuuku 1151 0011€00pa30BaTEIBHBIX YUPEKACHUN « XUMHUS
s 8 kacca nof oouet pepakmueit O.C. I'aGpuensina;

2. KMpb1 «Xumus. 8 kimaccey, Tectsl o xumuu K yueOnuky O.C. I'aGpuensu

«Xumus. 8 kimace» coct. H. I1. Tpoeryoosa. Mockga.«Bakoy

Ilnanupyemble pe3yabTaThl 0CBOEHUSA




y4eOHOro npeamera «XumMus» B 9 kiaacce

JesTensHOCTh 00pa30BaTEIBLHOTO YUPEXKIACHHS 00IIero 00pa3oBaHus B 00yYCHUN XUMHUH
JOJI’KHa 6BITB HalrpaBJICHA Ha JOCTUIKCHUC OGy‘-IElIOH_II/IMI/ICH CJICAYIOMUX JINYHOCTHBIX,

MCTAIIPEAMETHBIX U MPECIAMETHBIX PE3YJILTATOB.

JInyHOCTHEIE:

B [IEHHOCTHO-OPUEHTALMOHHOMN chepe — YYBCTBO TOPJIOCTH 32 POCCUNUCKYIO
XUMHYECKYIO HAyKy, TYMaHU3M, OTHOIICHUE K TPYIY, LIeJIeyCTPEMICHHOCTb;
dbopMupoOBaHUE IEHHOCTHU 3J0POBOTO U OE30MacHOr0 00pa3a KU3HU; YCBOCHHUE MTPABUII
WHAMBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30IaCHOI0 MOBEACHUS B UPE3BhIYANHBIX
CUTYalUsX, YTPOKAIOIIUX KU3HU U 3[JOPOBBIO JIIOJIEH;

B TPYAOBOH cpepe — rOTOBHOCTh K OCO3HAHHOMY BBIOODPY JalibHEHIIIeH
00pa3oBaTeNbHOI TPACKTOPUH;

B [TO3HABATEJIbHON (KOTHUTHUBHOW, HHTEIUIEKTYalbHOI) chepe — yMEHHE YIPaBIsATh
CBOEH MM03HABATEIBHOU JAESITENFHOCTHIO.

dbopMUpOBaHHE OCHOB HKOJIOTUYECKOM KYIbTYPhI, COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO SKOJIOTMYECKOTO MBIIIUICHHUS, Pa3BUTHE OMBITA YIKOJIOTUYECKU OPUEHTUPOBAHHON

pedIeKCUBHO-OLIEHOYHOM U MPAKTUYECKOU EATEIbHOCTH B )KU3HEHHBIX CUTYaIUsX;

MeTanp CAMCTHBIC!

YMEHHE CaMOCTOSTENbHO ONPEAEIATh eI CBOEr0 00yUeHUs], CTaBUTh U
bopMynupoBath /i ceOsl HOBBIE 331a4 B yu€0e 1 O3HABATEJIbHOM 1eATEIbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MMO3HABATEIBLHOM EATEIBHOCTH;

YMEHHE CaMOCTOSTEIbHO TUIAHUPOBATh MTYTH JOCTUKEHUS 1IeJIel, B TOM YHCIIe
albTepHATUBHBIE, OCO3HAHHO BbIOMpATh HarbOosiee 3PPEKTUBHBIE CTIOCOOBI PEIIEHUs
yueOHBIX Y NMO3HABATEIbHBIX 33/1a4;

YMEHHE COOTHOCUTH CBOU JEUCTBHUS C IUIAHUPYEMBIMH PE3YJIbTaTaMHU, OCYIIECTBISATh
KOHTPOJIb CBOEH JI€ATEIbHOCTH B IIPOLIECCE JOCTUKEHUS Pe3yNbTara, ONpeaesaTh
CIocoObl IEWCTBUN B paMKax MPEAJI0KEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICMCTBUSA B COOTBETCTBUH C U3MEHSIOIIECHCS CUTYallUEH;

YMEHHE OIICHUBATh MPAaBUIBLHOCTh BBIMOJIHEHUS yUeOHOM! 3a/1auk, COOCTBEHHBIE
BO3MOXHOCTH €€ peLIeHNUs;

BJIa/ICHHE OCHOBAMHU CAaMOKOHTPOJISl, CAMOOLIEHKH, TPUHATHS PEIICHUN U OCYILIECTBICHUS
OCO3HAHHOTO BBIOOpA B yUeOHOU M MO3HABATEIHLHOM NEITEIHOCTH;

YMEHHE ONPEEIATh MOHATHS, CO31aBaTh 0000IIEHNs], yCTaHABINBATh aHAJIIOTUH,
KJIaCCU(UIIUPOBATh, CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS M KPUTEPHUH IS
KJIacCU(UKaLlMHU, YCTaHABIUBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTDH JIOTHYECKOE
paccyX/IeHre, yMO3aKilloueHue (MHIYKTUBHOE, IeTyKTUBHOE U TI0 aHAJIOTHH) U JI€TaTh
BBIBO/IBI;

YMEHHE CO3/1aBaTh, IPUMEHATH U MPEOOPa30BBIBATH 3HAKK U CUMBOJIBI, MOJIEJIA U CXEMBbI

AJI pCIICHUA y‘le6HBIX 1 IO3HAaBaTCJIbHBIX 3aJa4,



e YMEHHE OPTaHH30BbIBATh yU€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEILHOCTh C
YUHUTEJIEM U CBEPCTHUKAMU; paboTaTh HHAWBHUIYAIBHO U B TPYIIE: HAXOAUTH O0IIICe
pelIeHue U pa3penaTh KOH(PIUKTB Ha OCHOBE COTJIACOBAHUS MO3UIIUN U yuéTa
HUHTEpECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHCHHC;

e YMEHHE OCO3HAHHO MCIIOJIb30BaTh PEUYEBBIC CPEACTBA B COOTBETCTBUH C 3a/1auei
KOMMYHUKAITUH JJISI BBIPQKCHUSI CBOMX YYBCTB, MBICJICH U MMOTPEOHOCTEH; IJITAHUPOBAHUS
U PETYJISIIIUU CBOCH JESITEIIbHOCTH, BJIaJICHUE YCTHOW U MUCHbMEHHOM PEYblo,
MOHOJIOTUYECKON KOHTEKCTHOM PEUblo;

e ($OpPMHUPOBAHKE U PA3BUTHE KOMIIETEHTHOCTH B 00JIaCTH MCITOJIH30BAHUS
WH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;,

e (GOPMHUPOBAHHE U PA3BUTHE KOJOTMYECKOTO MBIIIJICHUS, YMEHUE TIPUMEHSTH €T0 B
MMO3HaBaTEJIbHOW, KOMMYHHUKATHBHOM, COITMATLHOMN MPAKTUKE U MTPOPECCHOHATBHON

OpUEHTALINH.
[Ipenmernbie:
1.B no3naBarensHOM chepe:

e JIaBaTh OIPEJIEICHUS U3yUYEHHBIX MOHATHH: «(XUMHUYECKUI 37IEMEHT», «aTOM», «UOHY,
«MOJIEKYJIa», «IIPOCTHIE U CIO0XKHbIE BELIECTBAY, «BELIECTBOY, «XUMUYECKas (hopMyay,
«OTHOCHUTEJIbHAs aTOMHAs Macca, «OTHOCUTENbHAs MOJIEKYJISIpHAs Maccay,
«BAJICHTHOCTBY, «CTEIIEHb OKUCIICHHS», «KPUCTAIIIMUECKAs PEIIEeTKa», «OKCUABIY,
«KHCIIOTBI», KOCHOBAHUS», «COJIN», «aM(POTEPHOCTbY, «UHIUKATODPY, IIEPUOTUUECKUI
3aKOH», «II€PUONYECcKas TaOIUILay, «M30TOIBDY, «XUMUYECKas CBSI3bY,
«QIEKTPOOTPULIATEIIBHOCTBY, «XUMHUUECKAs pEaKLUsD», «XUMHUECKOE YPABHEHHEY,
«TE€HETHYECKAsl CBS3bY», KOKUCIEHUE, «BOCCTAHOBIICHUEY, «AJIEKTPOIUTHUECKAS
JUCCOLUALIUA», «CKOPOCTh XUMUYECKON PEAKIII;

e OIKUCAaTh JIEMOHCTPALMOHHBIE U CAMOCTOSTENIBHO POBEIECHHBIE XUMUYECKHE
AKCIIEPUMEHTHI;

e  ONKUCBIBATH U PA3NINYATh U3YYEHHBIE KJIACCHl HEOPTAHUYECKUX COEAMHEHNH, IPOCTHIE U
CJIOXKHBIE BEIIECTBA, XMMUUECKHUE PEAKIIUHY;

e KIaccu(UUUPOBATh U3YUYEHHBIE OOBEKTHI U SBICHUS;

e JIeNaTh BBIBOJBI M YMO3AKIIIOUCHHS U3 HAOIIOICHUH, N3yUYEeHHBIX XUMUYECKHX
3aKOHOMEPHOCTEH, IPOTHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BELIECTB 10 aHAJIOTUHU CO
CBOMCTBaMH U3Y4YECHHBIX;

e CTPYKTYPHUPOBATh U3y4EHHBII MaTepuasl ¥ XUMHUECKYIO0 HH(POPMALIHIO, TIOTYYEHHYIO U3
JPYTUX UCTOYHUKOB;

e MOJEINPOBATH CTPOEHUE ATOMOB 2JIEMEHTOB |-3 IEPHOIOB, CTPOEHHE MTPOCTHIX

MOJIEKYJT;
2.B IEHHOCTHO — OpHUEHTAIIMOHHOM cdepe:

e AHANMM3WPOBATH U OLICHUBATH MOCIEJICTBUS JIJISl OKPYKAIOIIEH Cpeabl OBITOBON 1

IIPOM3BOJICTBEHHO JIEATETLHOCTH YelIOBEKa, CBA3aHHOMU C epepaboTKON BEILECTB;

3. B pynoBoii chepe:



e IIPOBOJAUTH XMMHUYECKUU HKCIIEPUMEHT;
4. B chepe 6e30macHOCTH KU3HEACATEIIHHOCTH

e OKa3bIBaTh IICPBYIO MOMOIIb IIPHU OTPABJIICHUAX, OXKOIraX U APYTUX TpaBMax, CBA3aHHBIX C

BEIIIECTBAMHU U JJaOOPATOPHBIM 000PYJOBAHUEM.
BrinyckHuK Haydures:

* OHUCHIBAThL CBOMCTBA TBépI[LIX, KUOKUX, F33006pa3HbIX BCIICCTB, BBIACIIAA UX CYIHICCTBCHHLIC

IIPU3HAKH,

* XapaKTEpU30BaTh BELIECTBA 10 COCTaBy, CTPOSHUIO U CBOWCTBAM, yCTaHABIMBATh IPUYMHHO-

CJICACTBCHHBIC CBA3U MCXKAY JaHHBIMU XapaKTCPUCTUKAMU BEIICCTBA,

¢ PaCKpbIBaTb CMBICJI OCHOBHBIX XUMHUUYCCKUX MOHSITUI «aToM», «KMOJICKYJIa», «XUMUYECKUHN
QJIEMCHT», «IIPOCTOC BCIICCTBO», «CJIIOKHOC BCIICCTBO», «BAJICHTHOCTL», UCII0JIb3Ysl 3HAKOBYIO

CUCTEMY XUMUU,

* 1300pakaTh COCTAB MPOCTEHUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYIT M CYIIIHOCTh

XUMHNYCCKUX peaKHI/Iﬁ C IIOMOIIBIO XUMHYCCKHUX ypaBHeHHﬁ;

¢ BBIYUCIIATh OTHOCUTCIIbHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAaCChbl BEIICCTB, a4 TAKIKE MaCCOBYIO

JIOJIF0 XUMHUYECKOT0 JIEMEHTA B COEAMHEHUSX JJIS1 OLCHKU UX NMPAKTUYECKONW 3HAYUMOCTH;
* CpaBHUBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHMSI, KUCIIOTHI, COJI;

* KJIacCU(PULIMPOBATh OKCHU/IbI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTAaBY;

* [10JIb30BaThCA J1a0OPaTOPHBIM 000PYIOBAHUEM M XMMUYECKOH MOCYI0H;

¢ IPpOBOAUTH HECIIOKHBIC XUMUYCCKHUC OIIBITHI U Ha6J'IIOI[eHI/I$I 3a U3MEHEHUSIMH CBOMCTB
BCIICCTB B IIPOLICCCC UX npeBpameHI/Iﬁ; CO6J'IIOI[aTB IpaBHJIa TCXHUKHU 0€30IMacCHOCTH pu

MIPOBEICHUH HAOJIOICHUI U OTIBITOB;

® pa3in4aTb SKCIICPUMCHTAJIBHO KHUCJIOTBI U HIéJ'IO'—II/I, IMOJIB3YACHh MHAUKATOpaMHu, OCO3HABATh

HCO6XOI[I/IMOCTB CO6J'IIO)I€HI/IH MEp 0€30IMacCHOCTH npu O6paH_ICHI/II/I C KHCJIOTaMH U IICJI0YaMu.
¢ paCKpbIBATb CMBICII ICPUOAUYCCKOTO 3aKOHA I[ . MGH,Z[CJ'ICCBa;

¢ OIIMCBIBATDb U XaPAKTCPU30BATH Ta6J'II/I‘-IHy10 (I)OpMy HepI/IO,HI/IqCCKOﬁ CHUCTCMbI XUMHUYCCKUX

2JICMEHTOB;

¢ XapaKTEPHU30BaTh COCTAB ATOMHBIX AACP U paACIIPEACTICHUC YN CJIa DJICKTPOHOB 110 3JICKTPOHHBIM
CJIOAM aTOMOB XMMHYECKHUX DJIEMCHTOB MAJIbIX IIEPHUOJ0B HepHOHquCKOﬁ CHUCTEMBI, a TaAKXKE

Kajius U KaJlbIUs,



* pa3Iuy4aTh BUIBl XUMHUECKOHN CBSI3U: HOHHYIO, KOBAJCHTHYIO MOJIIPHYIO, KOBAJICHTHYIO

HCMOJISIPHYIO U MCTAJINIMYCCKYIO,

* H300paKaTh NIEKTPOHHO-HOHHBIE (DOPMYIIBI BEMIECTB, 00Pa30BAHHBIX XUMUYECKIMHU CBSI3IMU

pa3Horo BUAA,

* BRISIBIISITH 3aBUCUMOCTE CBOMCTB BCIICCTB OT CTPOCHUA UX KPUCTAJUIMYCCKUX peIJ_IéTOKI

HOHHBIX, aTOMHBIX, MOJICKYJIIPHBIX, METATITIMYCCKHX ;

¢ XapaKTEpHU30BaTb XUMHUUYCCKHUE 3JIEMCHTBI U UX COCANMHCHUA HAa OCHOBC ITOJIOKCHUSA 3JICMCHTOB

B IICPUOUYECKOM CHCTEME M OCOOCHHOCTEH CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAYCHHUE MIEPUOJUIECKOTO 3aKOHA U
MEePUOIUYECKON CUCTEMBbI XUMUYEeCKuX 351eMeHTOB J1. V1. Menneneena; * 0ObICHATD CYTh

XUMHUYCCKHX ITPOUCCCOB U UX ITPUHIOUITHAJIBHOC OTIIMIUC OT (1)H31/I‘16CKI/IX;
¢ Ha3bIBATh MMPU3HAKHU U YCIIOBUS IIPOTCKAHUA XUMHUUCCKUX peaKum“I;

* YCTaHABJIMBATH MPUHAIIC)KHOCTh XUMUYECKON PEAKIINH K OMpeIeIEHHOMY TUITY 110 OJTHOMY U3
KJIaCCU(UKAMOHHBIX TPU3HAKOB: 1) MO YUCIIy U COCTaBY UCXOHBIX BEIIECTB U MPOAYKTOB
peaxkuu (peakiuu COeTUHEHHUS, Pa3I0KEHHs, 3aMeIIeHUs] 1 0OMeHa); 2) MO BBIACICHUIO UITU
MOTJIOUICHUIO TETIOTHI (PEaKIIUU YK30TePMUYECKUE U SHIOTEPMHUUECKUE); 3) MO0 U3MEHEHHIO
CTETNCHEH OKUCICHHSI XUMHUYECKHUX AJIEMEHTOB (PEaKIIUU OKHCIUTEIbHO-BOCCTAHOBUTEIIBHEIE);

4) 10 0OpaTUMOCTH Tporiecca (peakiui 0OpaTUMbIe U HEOOpPATUMBIE);

* COCTaBJIATh YPaBHEHUS JJIEKTPOJUTHUECKON JTUCCOLMAIIUN KUCIIOT, EN0YEH, COJIEH; ITOJIHbIE U
COKpaIlEHHbIE HOHHBIE YPaBHEHUS peaklinii 0OMeHa; ypaBHEHUS! OKUCIIUTEIbHO-

BOCCTAHOBUTCIIbHBIX peaKHHﬁ;

* IPOTHO3UPOBATH MPOAYKTHI XUMUYECKUX peaKkuil mo ¢popMysnaM/Ha3BaHUSIM UCXOIHBIX

BCIICCTB; ONIPCACIIATL HCXOJAHBIC BEIICCTBA 110 q)OpMy.]'IaM/HaSBaHI/ISIM IMPOAYKTOB PCaKIINU,

¢ COCTABJIATh YPABHCHUA peaKI.[PIfI, COOTBCTCTBYIOIIUX TTOCICAOBATCIIbHOCTU («I_ICHO‘IKC»)

npeBpameHHﬁ HCOPTaHNYCCKUX BCIICCTB Pa3JINYHBIX KJIACCOB;

¢ BBIABJIATH B ITPOLECCE DKCIIEPUMEHTA IMTPHU3HAKH, CBUJACTCIIBCTBYIOINE O IPOTCKAHNN

XUMUYECKON PEAKLIUU;
* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MaCCOBOU J10JIEW paCTBOPEHHOIO BELIECTBA;

¢ OIIPCACIIATh XapaKTCP CPEAbI BOJAHBIX PACTBOPOB KHUCJIIOT U 1IeI04el o U3MEHEHHUIO OKpaCKu

WHJUKATOPOB;

¢ IPOBOAUTE KAYECCTBCHHEBIC PCAKIUHU, ITIOATBCPIKAAIONINE HAJTMYMEC B BOAHBIX pacTBOpax

BCIICCTB OTACIBHBIX NOHOB



® ONpCACIATE IPUHAIJIC)KKHOCTh HCOPraHNMYCCKUX BEIIECCTB K OJHOMY U3 U3YYCHHBIX

KJIACCOB/TPYIIT: METAIJIBl U HEMETAJUTBI, OKCHUJIbI, OCHOBAHUSI, KUCIIOTHI, COJIH;
* COCTaBIIATH (POPMYJIBI BEIIECTB 110 UX HA3BAHUSIM;
* OMPEJIEIIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

¢ COCTaBJIATH (bOpMy.]'IBI HEOPTraHUYCCKUX COCI[I/IHGHI/Iﬁ I1I0 BaJICHTHOCTSM H CTCIICHAM OKHCIJICHHUA
OJIEMCHTOB, a TaKXKE 3apsaaaM HOHOB, YKa3aHHBIM B Ta6J'II/II_[e pacTBOPpUMOCTHU KUCIIOT, OCHOBaHMUI

U COJICH;

* OOBSACHSATH 3aKOHOMCPHOCTHU U3MCHCHU (1)I/I3I/I‘ICCKI/IX M XUMHYECKHUX CBOMCTB MMPOCTBIX
BCIICCTB (MeTaJIJIOB n HeMeTaJIJIOB) 1 UX BBICHINX OKCHUOB, O6pa3OBaHHBIX 9JICMCHTaAMHU

BTOPOT'O U TPETHETO IICPHUOI0B;

¢ Ha3bIBaThb O6IIII/IG XUMHNYECKHUEC CBOﬁCTBa, XAPAKTCPHBIC IJIA I'PyHIIl OKCUIOB: KHUCIIOTHBIX,

OCHOBHBIX

¢ Ha3bIBaThb O6H_[I/IC XUMHNYCCKHEC CBOﬁCTBa, XapaKTCPHBIC AJIA KaXXA0I'0 U3 KJIIaCCOB

HEOPraHWYECKUX BELIECTB: KUCIOT, OCHOBaHUM, COJIEH;

* IPUBOJUTH NIPUMEPHI PEAKLINM, TOATBEPKAAIOIMNX XMMUYECKHAE CBOMCTBA HEOPTAaHUYECKUX

BCIICCTB: OKCHUAOB, KHNCJIOT, OCHOBaHHH U COJ'I@fI;

® ONpCACTIATh BEIICCTBO-OKHUCIUTEIIb U BEHIECCTBO-BOCCTAHOBHUTECIIb B OKHCIIUTCIIBHO-

BOCCTAHOBUTCIIbHBIX PCAKIUAX;

* COCTaBJIATHh OKHUCIUTEIILHO-BOCCTAHOBUTEIIBHBIN OallaHC (,Z[J'I}I HU3YUYCHHBIX peaKuHﬁ) 110

MNPpEATIOKCHHBIM CXEMaM peaKHHﬁ;

* IIpOBOANTH na6opaT0pHr,Ie OIIBITHI, TOATBEPKAAOINEC XUMHUYCCKUE CBOMCTBA OCHOBHBIX

KJIACCOB HEOPTraHWYECKHUX BEILIECTB;
BBINTyCKHUK OJIyYUT BO3MOKHOCTh HAYUUTHCS:
* TPaMOTHO 0OpaIaTHCS C BENECTBAMH B TIOBCETHEBHOM JKU3HU;

* 0OCO3HABaTh HEOOXOAMMOCThH COOJIFOICHHS TIPABIIT SKOJIOTUUECKH 0€30MMacHOTO MOBE/ICHUS B

OKpY>Karolle NPUPOIHON CpEE;

¢ IIOHUMAaThb CMBICII U HeO6XO}II/IMOCTB CO6J'IIO}1€HI/I${ HpeﬂHHcaHHﬁ, npeajiaracMaix B

HHCTPYKIUAX IO UCITOJIb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XMMUHU U Aap.;

¢ MUCIIOJIb30BAaTh HpI/IO6pCTéHHBIe KIITFOYCBBIC KOMIICTCHTHOCTHU IIPHU BBITIOJIHCHUHN
HCCICAOBATCIILCKUX MPOCKTOB 110 U3YYCHUIO CBOfICTB, CII0CO00B MOJIYYCHUA U paClIO3HABAHU

BEILIECTB;



* pa3BHBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YSl CPEJICTBA YCTHOM M MUCEMEHHOM
KOMMYHHUKAIIMH NPU padoTe C TEKCTaMU yueOHMKA U TOMOJHUTENbHOM TUTepaTypoi,
CIIPaBOYHBIMU TaOJIUIIAMH, TPOSIBIIATH TOTOBHOCTh K YBa)KEHUIO UHOM TOUKH 3pEHUS IPU

00CYX/ICHUU PE3yJIbTAaTOB BBIIIOJIHEHHOW PaOOTHI;

* 00BEKTUBHO OLICHUBATh I/IH(i)OpMaI_[I/HO 0 BCHICCTBAX U XUMHUYCCKUX IMPOUECCAX, KPUTUICCKU
OTHOCHTKCS K IICEBJOHAYYHON HH(OpMaIiy, He10OpOCOBECTHON peKiiaMe, Kacaromeics

HCII0JIB30BAHMS Pa3JIMYHbBIX BEIICCTB.
¢ OCO3HaBaTh 3HAYCHUEC TCOPECTUUCCKUX 3HAHUM JUIA HpaKTHqCCKOﬁ JCATCIIBHOCTH YCJIOBCKA,
¢ OIIMCBIBATb U3YUYCHHBIC 00BEKTHI Kak CUCTCMBbI, IPUMCHSA JIOTUKY CUCTCMHOI'O aHaJin3a,

* IPUMCHATH 3HAHUA O 3aKOHOMCPHOCTAX HGpHOIIH‘-ICCKOﬁ CHUCTCMBbI XUMHWYCCKHX JJICMCHTOB 1JIA1

00BACHEHMS U MpCABUACHUS CBOMCTB KOHKPCTHBIX BCHICCTB;

* pa3BuBaTh HH(HOPMAIIMOHHYIO KOMIIETEHTHOCTh TIOCPECTBOM YIIIyOJIeHUs 3HAaHUH 00 HCTOpUHN
CTAHOBJICHUS XMMUYECKON HayKH, €€ OCHOBHBIX IIOHATHN, IEPUOJHYECKOr0 3aKOHA KAK OJTHOTO

U3 BaXKHEHUIIINX 3aKOHOB IIpUPOABI, a TAKIKC O COBPECMCHHBIX JOCTUKCHUAX HAYKU U TCXHUKH.

¢ COCTABJIATH MOJICKYJIAAPHBIC U ITOJIHBIC HOHHBIC YPAaBHCHUS 110 COKpaH_IéHHLIM HNOHHBIM

YPaBHEHUSM;

* IPUBOJUTH MPUMEPBI PEAKIMIA, TOATBEPKIAOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKITY

OCHOBHBIMH KJIACCAMU HEOPTAHNYCCKUX BCILCCTB,

* IPOTHO3UPOBATH PE3YIbTAThl BO3AEHCTBHS pa3IMUHbIX (DaKTOPOB HA U3MEHEHNE CKOPOCTU

XUMHYECKOMN pCaKIunu;

¢ IPOTHO3UPOBATL PE3YJILTATHI BO3ACHUCTBUS Pa3JIMYHBIX (l)aKTOpOB Ha CMCIICHUEC XUMHWYCCKOI'O

paBHOBeECHS.
* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS,

® IIPOTHO3UPOBATH CIIOCOOHOCTH BCIICCTBA IPOABIIATE OKHCIIUTCIBbHBIC NI BOCCTAHOBUTCIIHHBIC

CBOICTBA C y‘{éTOM CTEIleHEH OKUCIICHUS 9JICMCHTOB, BXOJAIIUX B €TI0 COCTAB,

¢ BbIABJISITh CYIIICCTBOBAHUC TeHEeTHYECKOM B3aMMOCBSI3HU MCKAY BCIICCTBAMU B pALY: IPOCTOC

BCIIECTBO — OKCUI — I'MAPOKCUT — COJIb;

¢ OpraHMu30BbIBATh, IPOBOAUTE YUCHUYCCKUC ITPOCKTHI 10 UCCIICAOBAHHUIO CBOMCTB BE€HIICCTB,

HMCIOMIUX BA’KHOC MPAKTUYICCKOC 3HAYCHHC.



Conep:xkanue padoyeil mporpaMMsbl 0 XuMuu 9 kJiacc
(68 yacoB 2 yaca B HeJleJI10)

IloBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 Ki1acca M BBeeHHe B Kypc 9 kiacca (6 1)
XapakTepruCTHKa dJIEMEHTA TI0 €0 MOJIOKEHHUIO B mepruoandeckoit cucteme /1. Y. Menneneesa. CBoiicTBa
OKCHJIOB, KHICIIOT, OCHOBaHUH U COJIEH B CBETE TEOPHHU DJIEKTPOIUTUIECKON NUCCONUAIIIN U OKHUCICHHUS-
BOCCTAHOBJICHUSI.

TTonsATHE O TEPEXOTHBIX NIeMEeHTaxX. AMPOTEPHOCTD. [ eHETHIECKUH P/ IEPEXOTHOTO DIIEMEHTA.
Tlepuonuueckuii 3aK0H 1 NepuoANMYEcKasi cuicteMa xuMmuueckux anemeHToB 1. 1. Menpeneena.

Tema 1. Metansi (15 u)
Tlonoxenue meTtaioB B nepuoandeckoit cucreme 1. 1. Menneneea. MeTtamuinueckas KpucTauindeckas
peleTka U MeTaJnyeckass XumMudeckas cBsi3b. OOmmue (pu3nueckue CBOWCTBA METAJIOB. XHUMHUYECKHE
CBOICTBAa METAJUIOB KaK BOCCTAHOBUTEINEH, @ TAKKE B CBETE MX MOJOXKEHHS B AIEKTPOXUMUYECKOM PSAAY
HampspKeHUH MeTamuioB. Koppo3uss MeramioB M cmocoOsl 00psObl ¢ Heil. CriaBbl, WX CBOHCTBA H
3Ha4YCHUE.
Obwas xapakmepucmuxa weroyHvix Memannog. Mertamnsl B npupoae. O0mue crnoco0bl HX MOTyYESHHUSI.
Crpoenue aromoB. lllenodnpie MeTanasl — MpOCThIE BellecTBa. BaxxHeline coelnHEHUs MIEIOYHBIX
METaJUIOB — OKCHbI, THAPOKCHUIBI U COJH (XJIOPUABI, KapOOHAThI, CyNb(daThl, HUTPATHI), UX CBOMCTBA U
NpUMEHEHUE B HApOJHOM Xo3stiicTBe. KanuiiHble ynoOpeHusl.
Obwas  xapakmepucmuka dl1eMenmog  2nasHoti  noocpynnel Il epynnei. CTpoeHUE  aTOMOB,
[IenouHO3eMeNbHBIE METAIBI — IIPOCThIE BeELIecTBA. BajkHellne cOeIUHEHUs INETOYHO3EMENbHBIX
METaIJIOB — OKCHJBI, TUAPOKCUIBI M CONM (XJIOPHUIBI, KapOOHATHI, HUTPATHI, cynbdatel, pocdarsr), ux
CBOMCTBA U IPUMEHEHUE B HAPOJAHOM XO3SICTBE.
Amomunanii. CTpoeHre aToMa, GU3NIECKHEe W XMMHYECKHE CBOWCTBA MPOCTOro BemiecTBa. CoeanHEHUs
ATIOMUHUST — OKCHI M THAPOKCHA, UX aMQoTepHBbIH Xapakrep. Baxkneimue coiu amOMUHHA.
[IpuMeHeHUE aTIOMUHUSA U €r0 COEIMHEHUH.
XKenezo. Crpoenne atoma, puznyeckne M XMMHUYECKHE CBOICTBAa MPOCTOro BemiecTBa. | eHeTmyeckue
pagel Fe?* u Fe¥'. Baxueiimme comu skeesa. 3HAYEHUE JKeNe3a M €r0 COSAMHEHMH I MPUPOILI U
HapOJIHOTO XO3sMCTBA.
JdemoHcTpanuu.
OO0pasupl MET0YHBIX W IIETOYHO3EMENbHBIX MeTammoB. OOpa3isl ciutaBoB. B3ammopeiicTBue HaTpws,
JUTUSL U KaJlbLUs C BOAOW. B3ammopelicTBue HaTpus M MarHus C KHUCIOpOIOM. B3saumopeiicTBue
MeTaisioB ¢ Hemetaamu. [lomyuenue ruapokcunos xenesa (1) u (I10).
JlaGopaTopHbIe ONBITHI.
1. llonyyenne u B3aMMOIEHCTBUE THUAPOKCHAA LUHKA C PACTBOPAMU KHUCIOT M IIeyoueil. 2.
PaccmoTpenne o6pas3noB MeTaiuioB. 3. B3ammMoneiicTBue METalIOB C pacTBOpaMH KHCIOT U
cosieit. 4. O3HaKOMJICHHE ¢ 00pa3aMu IPUPOIHBIX COSAMHEHUHN HATPUS, KaJbIIHs, aJJFOMUHUS U
pynamu xenesa. 5. KauecTBeHHble peakuun Ha MoHbI Fe?t u Fe?*,

Tema 2. IlpakTukym 1. CBoiicTBa MeTa/NJI0B U UX coequHeHHi (3 41.)

ITpaktuueckas padoraNel OcymiecTBieHHe HENOYKH XUMHUUECKUX PEBPAIIEHUN METAIOB
ITpaktuueckas padora Ne2 IlomyueHue 1 cBOMCTBA COETUHEHUI METaIOB

[Mpaktudeckas padbora Ne3 penieHue SIKCTIEPUMEHTATIBHBIX 3a/1a4.

Tema 3. HemeTasuibl (23 4)

OOmast XxapakTepHUCTHKa HEMETAJUIOB: IMOJIOKECHUE B MEPHOJNYECKON CHCTEME, OCOOCHHOCTH CTPOCHHUS
aTOMOB, 3JeKTpooTpHIarenbHOCTh (D0) Kak Mepa «HeMmeTamumuHocTHY, pan 0. Kpucrammmueckoe
CTPOCHHE HEMETAJNIOB — TMPOCTBHIX BewlecTB. Ajutorponus. Pu3nMueckue cBOICTBA HEMETAILIOB.
OTHOCHUTENBHOCTh MOHATHUS «METAII — «HEMETaILD».

Obwas xapaxmepucmuxa eanocenog. Ctpoenue atoMoB. [IpocThie BemecTBa U OCHOBHBIE COCIHHEHHUS
rajJloreHoB, uX cBoicTBa. KpaTkue cBenenus o xjiope, Opome, prope u itoxe. [IpumeHenune rajJoreHoB u
UX COCAMHEHUH B HAPOAHOM XO3SHCTBE.

Cepa. Ctpoenne aToma, alIOTPOIHUS, CBOMCTBA M IpuMeHeHne pomOndeckoit cepel. Okcuasl cepsl (IV u
VI), ux nony4yenue, cBOWcTBa U mpuMeHeHue. CepHasi KHCIIOTa M €€ COJIM, NX NMPUMEHEHNE B HaPOTHOM
xo3sicTBe. [Ipon3BOACTBO CEPHON KUCTOTHI.

Azot. CTpoeHne aToMa M MOJIEKYJIbI, CBOWCTBA MTPOCTOTO BellecTBa. AMMHAK, CTPOSHHE, CBOICTBA, I10-
nydenne W npuMmeHenwne. Conn amMMOHHUS, MX cBoWcTBa M mpuMeneHue. Okcuasl azota (II) m (IV).
A3OTHasi KHCJOTa, €€ CBOMCTBa M NpUMeHeHHe. HuTpaTsl W HUTpUTHI, npobieMa HUX COACp)KaHUs B
CEJIbCKOXO03SIHCTBEHHOM MPOIYKIHU. A30THBIE YIOOpEHHS.

®dochop. CrpoeHue aToma, aUIOTPOIHUsSA, CBOMCTBAa 0Oejgoro u KpacHoro ¢ocdopa, UX NPUMEHEHHE.
OcHoBHble coenunenus:: okcuna ¢ocdopa (V) um oprodocdopnas kucnora, docharel. DochopHbie
yInoOpeHusl.



VYraepon. CtpoeHue aToMa, alIOTPONHs, CBOMCTBA MoauuKanuid, mpumeHenue. Oxcunsl yriepoaa (1)
u (IV), ux cpoiictBa u npuMmeHenne. KapOoHATHI: KaJbIHT, COMAAa, MOTAIl, WX 3HAUCHHE B MPHUPOJIC H
KU3HU YEIIOBEKA.

Kpemuuii. Ctpoenne aToMa, KpUCTAIUIMUECKUI KPEMHHUM, €r0 CBOWCTBA U MpuMeHeHne. OKCU KpeMHUS
(IV), ero npupoansie pazHOBUAHOCTH. CHIMKATHL. 3HAYCHNE COCAMHEHHI KPEMHHUS B )KUBOW M HEKHBOH
npupoje. IIoHsITHE 0 CHIIMKATHON MTPOMBIIIIEHHOCTH.

JdeMoHcTpanuu.

OO0pa3npl TaloreHOB — MPOCTHIX BellecTB. B3auMojeiicTBUE TalOTeHOB C HATPHUEM, ATIOMHUHHUEM.
BriTecHenne xmopom 6poma wir Hozda U3 pacTBOPOB UX cojiell. B3anMomelicTBHE cephl ¢ METAJNIaMH, BO-
JIOPOJIOM H KHUCIOPOJOM. B3aumojieicTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIOTBI C MEIBIO.
[Tornomenne yriemM pacTBOPEHHBIX BEHISCTB WM Ta30B. BoccTaHOBIEHHE MEIW M3 €€ OKCHIA YIJIEM.
OO0pa3upl TpUPOIHBIX COSAMHEHUHN XJiopa, cepbl, Gocdopa, yriepoaa, kpemans. O0pa3mbl BaXKHEHIIIX
JUTSL HAPOJTHOTO XO3SHCTBA CyIh(paToB, HUTPATOB, KapOoHATOB, docharoB. OOpa3mbl CTEKIIA, KEPAMUKH,
LEMEHTA.

JlaGopaTopHble ONBITHI.

6. KagecTBeHHBIE peakIiy Ha XJIOPHUI-, Cynbdat-, kapOoHaT-nOHEL. 7. PacmozHaBanue comneit aMmmoHus. 8.
O3HakOMJIEHHE C TPUPOAHBIMH cuiukKatamMd. 9. O3HakoMIIeHHE C TPOAYKIHEH CHIMKATHON
npombiieHHocTH. 10. [Todydenue yriekucinoro rasa u ero paclo3HaBaHHe.

Tema 4. IlpakTikyM 2. . CBOMCTBa HEMeTAJLJIOB U UX coeJuHeHM (3 41.)

IpakTrueckas padora Ne4 Perienue skcriepuMeHTaAIBHBIX 3a/1a4 1o TeMe [loarpymnma kuciopoza.
[Mpaktuueckas pabora No5 PemieHne skcriepruMeHTANBHBIX 33124 1o TeMe [loarpymma a3oTa u yriaepoja.
[IpakTuuaeckas padora Ne 6 Ilomyuenue, coOnpaHne u paclio3HaBaHUE Ta30B.

Tema S. Opranuyeckue coequnerust (10 4)

BemiectBa opranndeckre 1 HEOPraHUIeCKHe, OTHOCUTEJIBHOCTh 3TOr0 MOHATHS. [IprurHbl MHOT0O00pa3us
YIJIEPOJIHBIX COeTMHEHUH. Teopus CTpOoeHUs opranndeckux coequHenuii A. M. bytieposa.

Ankanpl. CTpoeHune MOJIeKynsl MeTaHa. [loHsTue o romosormueckoMm psige. M3oMmepus yriepomaHOro
ckenera. XMMHUYECKHUE CBOMCTBA aJKAaHOB: PEaKMs TOPEHMS,3aMEILCHNS, PA3I0KEHUSI U U30MEpU3aLHH.
IIpumMeHeHue MeTaHa.

AnKeHbl. DTHUJIEH KaK POAOHAYaIbHUK TOMOJIOTHYECKOr0 psijia alkeHoB. J[BoiiHas CBA3b B MOJIEKYJIE 3TH-
nena. CBoOMCTBa 3TWIIEHA: PEAKIMK MPUCOCAMHEHHsI (BOIOPO/a, TAIOTeHa, TaloreéHOBOIOPO/Ia, BOABI) U
okucinenus. [loHsTre 0 peaenbHBIX OHOATOMHBIX CIMPTaxX Ha MPUMEPE 3TaHOJIA U IBYXaTOMHBIX — Ha
MpUMepe STUICHIVIMKOJSA. TpexaTOMHBIM cnupT — TAMIEepuH. Peakiuu monuMepu3aly 3THIICHA.
ITonuatuieH 1 ero 3Ha4eHUE.

Ankusbl. Auermned. TpoiHas cBsi3b B MOJeKyle aueTwieHa. lIpuMeHeHue aleThieHa Ha OCHOBE
CBOWCTB: pEaKUusi TOPEHUs, NPUCOEAMHEHHs XJIOPOBOJAOPOAA M JAajbHEHINAs MOJUMEpU3alus B
TIOJIMBHHUIIXJIOPH]I, PEAKIMsl TUApaTaiuu aneTuieHa. [lonstue o0 anpaeruiax Ha MpuUMepe YKCYCHOTO
abJerua.

Oxwucnenue anpaeruna B KUciaoTy. OIHOOCHOBHBIE IpeleNbHble KapOOHOBBIE KUCIIOTHI HA IpPUMEpE
YKCYCHOH KuCH0ThI. E€ CBOICTBA U PUMEHEHHUE.

Peaknum stepudukanuy U MOHATHE O CIOXKHBIX d¢upax. Kupbl Kak cloxHble 3QUPHI TIHIEpPUHA H
JKUPHBIX KUCJIOT.

ITonsTie 00 aMHHOKHCIOTaX Kak aM(OTEPHBIX OPraHWYECKUX BeLIecTBaX. Peakuuyu moJuKOHIEHCAIUH.
benku, nx crpoeHne u OMOJIOTHYECKas POIlb.

[lonsatue 06 yrneBonax. I'moko3a, ee cBoiicTBa M 3HaueHue. Kpaxmai u Lesirono3a, ux OMoIorndecKkas
poOIb.

JdemoHcTpanuu.

Mojienu MOJIEKyJI METaHa W JPYTUX YIIIeBOJAOPOJOB. B3anmojeiicTBie STHiieHa ¢ OpOMHOW BOJIOW W
pacTBOpoM mepmaHranata kanus. [lonmydeHue anetusieHa KapOMIHBIM cIOcOOOM M ero ropenue. O0pas-
Bl 3TaHONA, JTWICHINIMKOISA W TiurepuHa. OKHCIeHHe YKCyCHOW KucioTel. llomydenme ykcycHo-
aTrnoBoro 3dupa. OmbuleHue xupa. JlokazarenbcTBO Hamwuus (yHKIMOHAIBHBIX TPYII B PacTBOpax
aMHHOKHUCIOT. L[BeTHBIe peakiun OesnkoB. B3anmozeicTBIE TIIOKO3bI C aMMHAaYHBIM PACTBOPOM OKCHIA
cepebpa. ['mapoans3 riroKo3sl U Kpaxmania.

JlaGopaTopHbIe ONBITHI.

11. UsroroBnenne Monened Monekyn yrieBopoponoB. 12. CpoiictBa riunepusa. 13.Bsaumoneiictsue
II0K03BbI ¢ ruapokcunom meau (11). 14.BzaumoneiictBue kpaxmana ¢ HooM.

Tema 6. O0001IeHMe 3HAHUI 32 KYPC OCHOBHOM MIKOJbI (8 4.)
Ilepuoanueckas cucrema u nepuogudeckuit 3akon .M. Menneneena.
THITBI XUMUYECKUX CBSA3EH U KPUCTAUTMIECKUX PEIIETOK.
Kinaccudukaiiys XuMUIeCKUX peaKini.

OCHOBHBIE KJ1aCChl HEOPraHUUECKUX BEIICCTB



Pabodas mporpaMmMa 0OCHOBHOTO 001Iero 00pa3oBaHus, YIUTHIBAIONIAs 0COOCHHOCTH MCUX0()U3HIECKOTO
Pa3BUTHA U UHAUBHIYAJLHBIX 0COOCHHOCTEH oOydarommxcs VI Bumga «Xumusi», 9 Kiracc cocTaBjieHa Ha OCHOBE
nporpamMmMbl «Xumus», 8 - 9 kiaccel, aBrop O.C. ['abpuenss, «Ipodar», 2006r.

Mo yue6nOMY Tutany MBOY  «COIII Ne 3» cranunpsl CoBeTCKOl Ha H3yUeHHE Kypca XMMUH B 9 Kiacce
OTBOJHUTCS 68 "acoB, 2 yaca B HEJIEIIO.

Ta6J'II/IHa TCMATHYCCKOTI'O pACIIPCACICHNUSA KOJINYICCTBA YaCOB!

No Paszoenvi, memoi Konuuecmeo uacos
n/n Asmopckas Pabouas
npozpavma npozpamma

[ToBTOpEHME OCHOBHBIX BOIIPOCOB Kypca 8 6 6
KJIacca ¥ BBEJICHHE B Kypc 9 Kiacca

1 | Tema 1. MeTamsl 15 15
Obwue ceolicmea Memaiios 3
Memannwvt enasuvix nooepynn |, 11, 111 8
NOO2PYNN CBOLUCMBA BANCHEUUUX
coeOuHeHUll
Keneszo — memainn noboyHoU noO2pynnol 4
VI epynnvi. Ob06wenue

2 | Tema 2. IIpaktukym Ne 1. CBoiicTBa 3 3
METAJIOB M UX COCTUHECHUU

3 | Tema 3. Hemerasminl 23 23

4 | Obwas xapakmepucmurka Hememanios. 2
Booopoo
Hememannwvt enasuvix nooepynn V1, VII 3
epynn. Ceoticmea ux coeOuHeHull
Hememannwvl enasnoii nooepynnot V' epynnwi 11
Hememannwt enaswnoti nooepynnet 1V 7
epynnol. ObobwerHue

5 | Tema Ne 4. TTpaktukym Ne 2. 3 3
CBOIICTBa HEMETAJUIOB M UX COCIMHEHUI.

6 | Tema Ne 5. Oprannueckue coeMHEHUS 10 10

7 | Tema Ne 6 O00611eHUE 3HAHUH 110 XUMUU 8 8
3a KypC OCHOBHOU IIIKOJIBI

Hmoeo 68 68

2.Conep:xkanne O0O0y4YeHM, nepeueHb NpaKmuueckux pabom, mpebOBaHUs K
H0020MOBKe YYawuxcs no npeomemy 8 NoJIHOM obveme co8nadaiom ¢ amopcKoll
npocpamMmou no npeomemy.

Konmponvnoix pabom-4,

npakmuyeckux pabom-6,

Jnabopamopuuix pabom (obyuarowux)-10.




3.CniucoK peKoOMeHAyeMOM y4eOHO0-MeTOANYEeCKO JUTEePaATypPhI

st yauress:

Xumusi. 9 Kjacc : KOHTPOJbHBIE U MPOBEpOUYHBbIE paboThl K yueOHuky O.C.
[Nabpuensna «Xumusa. 8 » / O.C. TI'abpuensn, II.H. bepeskun, A.A.
YmaxkoBa u ap. — 4-e u3a., crepeoturn. — M.: JIpoda, 2006.

N.I'. Xomuenko «Pemenune 3a1a4d no Xumuu »

Kypnan «Xumus B mKose»

["azeta «IlepBoe ceHTAOPSI»

Hacromnpras kaura yautens O.C. 'abpuenss, Ipoda,2003r.

O. C. TI'abpuensu U. I'. OctpoymoB M3zyuaem xumuio B 9 kiacce. MockBa
«bmuk u K». 2003

Jast yqamuxcs:
3. YueOHuKH a1 00111e00pa30BaTeNIbHBIX YUPEKICHUN « XUMUS»
s 9 knacca o obmieit pepakmueit O.C. I'aGpuensna;
4. K1MBsbIL. «Xumus. 9 xinacey, Tectsl mo xumuu K yueouuky O.C. 'abpuensn
«Xumus. 9 kinace», coct. H. I1. TpoeryooB. Mocksa «Bakoy.

INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOTI'O IIPEJIMETA
«XHUMMUS», 10 KIIACC, BA3OBbIM YPOBEHD.

JesTenbHOCTh yuuTensl B OOY4eHUH XUMHH B CpeHel (TI0JTHO#) MIKOJIe JOHKHA ObITh
HaIpaBlieHA HAa TOCTKEHUE O0YYAOIIMMHUCS CICAYIONINX JHYHOCTHBIX Pe3yJIbTATOB:



B [IEHHOCTHO-OPUEHTALIMOHHOM c(hepe — UyBCTBO FOPAOCTH 32 POCCUHMCKYIO
XUMHUYECKYIO HayKy, TYMaHU3M, OTHOLIEHHUE K TPYAY, LIEJI€YyCTPEMIIEHHOCTD;

B TPYZIOBO# chepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaJIbHEHIIICH
00pa3oBaTenbHON U MPO(EeCCHOHAIBHON TPAEKTOPHUH;

B TI03HABATEJIbHOW (KOTHUTUBHOM, HHTEIUIEKTYaIbHOMN) cepe — yMEHHE yIpaBIIsATh
CBOCH IT03HABATEIBbHOU JESTEIbHOCTBIO.

IIpeamerHsle:

1. B mo3naBartenbpHOU cdepe:

JlaBaTh ONPEACIICHUS U3YUCHHBIX MOHATUN: «XUMUUYECKUN SJIEMEHT», «aTOM», «HOH,
«MOJICKYJIa», «IPOCTHIE M CIIOKHBIC BEIIECTBAY, «BEIIECTBOY, «XUMHUECKast (popmymay,
«OTHOCHUTEJbHAsI aTOMHAs Maccay, «OTHOCUTEIbHAsI MOJIEKYJIIpHAs Maccay,
OpraHWYECKHE BEIICCTBA, UX KJIacCU(UKAIHSI 1 HOMEHKIIATypa, CBOMCTBA, TIOJTy4YeHUE
MIPUMEHEHHUE; U30MEPHsI, TOMOJIOTHSI,[TOJIUMEPBI, TUITbl XUMHUUYECKUX OPTaHUYECKUX
peakuuii u zip.

OonmucaTb JEMOHCTPALIMOHHBIC U CAMOCTOATCIIBHO ITPOBCACHHLIC XUMHUYCCKUC
OKCIICPHUMCHTEI;

OIMMCBIBATH U pa3jindyaTb U3YYCHHBIC KJIACChl OPraHn4CCKUX COGI{I/IHGHI/II;'I, XUMHNYECKHUEC
pE€aKuuun;

KJ'IaCCI/I(bI/II_II/IpOBaTB HN3YUCHHBbIC 00BEKTEI U SABJICHUA,

JIeNIaTh BBIBOJIBI M YMO3AKIIIOUCHHS U3 HAOIIOICHUH, N3yYEeHHBIX XHUMUYECKUX
3aKOHOMEPHOCTEN, IPOrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BELIECTB 110 AHAJIOTUU CO
CBOMCTBAMH U3yYEHHBIX;

CTPYKTYpUPOBATh N3YYEHHBIN MaTepuall U XUMUYECKYIO MHPOPMAIIHIO, TOITYYEHHYIO U3
JIpPYrUX UCTOYHUKOB;

MOACIINPOBATE CTPOCHHUE OPraHNYCCKHUX BCIICCTB.

2. B 11IeHHOCTHO — OpUEHTAIMOHHOM cdepe:

aHaAJTM3UPOBATh U OLIEHUBATH MOCIEICTBHS I OKPY>KaIOLIel cpesibl ObITOBON U
IIPOM3BOJICTBEHHOH JIEATEIbHOCTH YEJIOBEKA, CBA3aHHOMN C epepabOTKON BEILECTB;

3. B pynosoii cdepe:

MMpOBOAUTDH XUMHYECKHI OKCIICPUMCHT,

4. B cdepe 6e30nacHOCTH XKU3HEACATETBHOCTH:

OKa3bIBaTh MEPBYIO IIOMOIIIb ITPU OTPABIICHUAX, 0XKOTAX U APYTUX TpaBMax, CBA3aHHBIX C
BEIIIECTBAMHU U JJaOOPaTOPHBIM 000PYJOBAHUEM.

MeTtanpeAMeTHBIMH Pe3yJIbTATAMH SIBJISIIOTCS:

HCIIOJIb30BaHHE YMEHUIN U HABBIKOB PA3JIMYHBIX BUIOB MO3HABATEILHON JIEATEIIBHOCTH,
MPUMEHEHUN OCHOBHBIX METOJIOB MMO3HAHUS (CHCTEeMHO-HH(POPMAIIMOHHBIN aHAH3,
MOJICIIUPOBAHNE) I U3YUEHUS PA3TUIHBIX CTOPOH OKPYXKAIOIIEH JeHCTBUTETLHOCTH;

MCITOJIh30BaHNE OCHOBHBIX MHTEJUICKTYAJIbHBIX Oleparuii: GopmMyanpoBaHuE THIIOTE3,
aHaAJIU3 U CUHTE3, CPaBHEHUE, 0000IIeHHEe, CUCTEMATHU3AIIHs, BRISIBICHUE IPUYUHHO-
CIICJICTBEHHBIX CBSI3€H, IOUCK aHAJIOTOB;

YMCHHUEC I'CHECPUPOBATH UACU U ONIPCACIATL CPCACTBA, HCO6XOI{I/IMBIC JIg UX peaJin3alnu,

YMCHUC OIPECACIIATH SN U 3a/la4r ACATCIIBHOCTH, BLI6I/IpaTBI CpcacTBa pcajindauun
LOEJIM U IPUMCHATDh UX HA MPAKTHKE;

MCTIOJIb30BaHUE PA3IMYHBIX HCTOYHUKOB TSI TOJTYYEHUSI XUMHUYECKON HHPOpMaInHy,
MOHMMAaHNE 3aBUCUMOCTH COoiepKaHus U (GOpMbI IpeICTaBlIeHNs HH(OPMALIUH.



B pesynbrarte nsyuyenns xumun B 10 kjacce Ha 6230BOM yPOBHE YYEHHK J0JI2KEH:

HAa3bIBATh BEILECTBA 10 MX XMMUYECKHM (OPMYJIaM; KIACCOB OPIaHMYECKHUX BEILECTB;
(yHKIIMOHAJIBHBIE TPYTIITBI OPraHUYECKUX BEIIECTB; BU/IBI XUMHUYECKHX CBSI3€H; OCHOBHBIC
MOJIOXKEHUS TEOPUU XUMHUECKOTO CTPOCHUS OpraHudeckux Bemects A.M.byTinepoBa; npusHaku
KiaccU(UKaIMy OPraHUYECKUX BEIIECTB; TOMOJIOTH ¥ H30MEPbI Pa3JIMYHbIX KJIACCOB
OPTaHWYIECKUX BEUIECTB; IPU3HAKH U YCIOBHUS OCYIIECTBICHHUS XUMUUECKUX PEAKIU; THITBI
XMMHUYECKHUX PEAKIHi; (h)aKTOPHI, BIMSIONINE Ha CKOPOCTh XMMUYECKHX PEAKIIUI; yCIOBHA
CMEIIEHHU XUMHYECKOTO PABHOBECHS; 00JIACTH MPUMEHECHHUS OTACIBHBIX OPTraHUIECKUX
BEILECTB; 00JIACTH MPAKTHYECKOTO NPUMEHEHHS, TNIAaCTMAcC, MPOAYKTOB BaXKHEHIITNX
XMMHUYECKHX ITPOU3BOJICTB, @ TAK)KE MPOAYKTOB NepepaboTKy He(YTH, IPUPOIAHOTO ra3a u
KaMEHHOTO YTJIS;

onpeaeaaTb MPUHAJICIKHOCTDb BECUIECTB K ONNPEACIICHHOMY KJIACCY; BAJICHTHOCTD U CTCIICHDb
OKHUCJICHHSA XUMHUYCCKHX 3JICMCHTOB I10 (bOpMyJ'IaM COCZ[I/IHGHI/IP‘I; 3apsJ MOHAa B MOHHBIX U
KOBAJICHTHO-TIOJIAPHBIX COCAMHCHUAX; BUJ XHUMHUYECKOH CBSA3U B COCANHCHUAX, HAJTUYHUC
BOJOPOAHBIX CBsI3EH MECKAY MOJICKYJIaMHU OPTaHUYCCKUX BCHICCTB; TUIT XUMHWYCCKUX peaKHI/Iﬁ 10
BCEM M3BCCTHBIM IPU3HAKAM; OKUCJIIHUTCIIb 1 BOCCTAHOBUTCJIb B OKUCJIUTCIIbHO-
BOCCTAaHOBUTCIIBHBIX PEAKIINAX.

COCTABJIATH MOJIEKYJISIPHBIC M CTPYKTYPHBIE (POPMYIIBI OPTraHMYECKHUX BEIIECTB; CXEMBI
pacrpeeneHust 3J1eKTPOHOB MEPBBIX YEThIPEX MEPHOAOB; YPABHEHUS XUMHUECKUX PEAKIUI
pa3NUYHBIX TUIIOB; YPaBHEHHs XMMUYECKHX PEAKIUH, TOATBEPKIAIOIIUX CBOKCTBA
OpPraHUYECKHX BEIIECTB, X FeHETUYECKYIO CBsI3b, YPAaBHEHMS XMMUYECKUX PEAaKIUH, JISKAITUX B
OCHOBE ITPOMBIIIJICHHOTO MOJyYeHHU METaHOJIa; IJIaH PEeLIeHNs IKCIIEPHUMEHTAIBHBIX 3a/a4,
pacro3HaBaHUs BEIECTB, IPUHAAISKAIINX K Pa3IMYHBIM KJlaccaM; OTYET O IPOBEICHHOI
MPaKTHYECKOW paboTe 10 MOTY4YEHHIO BEIECTB M U3YYCHUIO HX XMMHUUECKUX CBOWCTB;
XapaKkTepH30BaTh KaUeCTBEHHBIN U KOJMUYECTBEHHBIH COCTAaB BELIECTBA; XUMHUECKOE CTPOCHHUE
OpPraHUYECKUX BEIIECTB; CBSI3b MEXKAY COCTaBOM, CTPOCHHEM, CBOMCTBAMHU BEILECTB U UX
NPUMEHEHNEM; CBOHCTBA M (PM3HOJIOTHIECKOE ACHCTBHE HAa OPTaHU3M 3THIIOBOTO CIHPTA,
OeH3MHA; XUMHIECKOE 3arps3HEHNE OKPYKAIOIIEH Cpe/ibl KaK CIEeICTBUE IIPOU3BOICTBEHHBIX
MPOLIECCOB U HENPABHIBHOTO MCIIOIb30BAHMS BEIIECTB B OBITY; CIIOCOOBI 3aIIUTHI OKpPYXKafoUIeH
Cpelnsl OT 3aTrpsI3HEHNUS;

O00BSICHATH CYIIHOCTh OCHOBHBIX IOJI0XKEHUI TeOpuH XUMHUYecKoro crpoenus A.M.bytieposa;
3aKOH COXPaHEHHMsI MAaCChl BEIIECTB NPU XMMHUUECKHX PEAKLHUIX; 3aBUCUMOCTD (PU3NUECKUX
CBOMCTB BEIIECTB OT THIMA UX KPUCTAIIHMYECKON PEIIETKH; CIIOCOOB 00pa30BaHHUs HOHHOH,
KOBaJICHTHOH, IOHOPHO-aKLIEIITOPHOM, METAITIMYECKON U BOJJOPOJHOM CBSI3€M; CYLIHOCTh
MIPOIIECCOB OKUCIICHHS U BOCCTAHOBJICHUS; TPUYUHBI MHOTOOOpa3Us OPraHUYECKHUX BEIIECTB;
3aBHCHMOCTb CKOPOCTH PEaKIuii OT Pa3IMYHbIX (HAKTOPOB;

€O0JII0IATH TIPABHJIA TEXHUKU OE30MACHOCTH MPH PaboTe ¢ XMMHUYECKOH MOCy 10,

71a60paTOPHBIM 000PY/I0BAaHUEM U XUMUYECKUMHU PEAKTUBAMH, IHYHOTO [TOBEICHHS B

XMUMHUYECKOH 1ab0paToOpuu, MOBCETHEBHOM )KU3HH MIPU OOPAIICHHH C BEIIECTBAMH,

CMOCOOCTBYIOIIUMH 3AIUTE OKPYKAIOIIEH CPEJIbl OT 3arpsA3HEHMUS, OKa3aHUsI IEPBON TTOMOIIN

cebe U MOCTPaAaBIIAM OT HEYMEJIOro 00paIleH s C BEIECTBAMH;

MMPOBOAUTH OIIBITHI IO MOJIYYEHUIO, CO6I/IpaHI/IIO 1 U3Y4YCHUIO CBOMWCTB OpPraHNM4YE€CKUX BCUICCTB,

Harpe€BaHue, OTCTaUBAaHUC, BBITITAPUBAHUE U (I)I/IJ'H)TpOBaHI/Ie; MPEACIIbHBIX U HEIPEACTIbHBIX

OpPraHUYeCcKUX COeTUHEHHI; H3rOTOBJIEHUE MOIeIel MOJIEKYJI BEIIECTB: METaH, 9TaH, alleTUJICH,

3TAHOJI, YKCYCHAs KUCJIOTa; BEIYMCIICHU:

a) MOJICKYJISIPHOM MacChl ¥ MOJISIPHON MacChl BEIIECTBA 110 XUMHYECKUM (PopMyIiam;

0) MaccoBO JOJM PACTBOPEHHOTO BEIECTBA B PACTBOPE;

B) MacCOBOH JTOJIM SJIEMEHTA B BEIICCTBE;

T') KOJIMYECTBA BEIIeCTBa (MACChI) IO KOJMYESCTBY BEIIECTBA (Macce) OJHOTO U3 BEIIECTB, YYACTBYIONIUX B PEAKIINU;
J1) MACCBI OJJHOTO M3 MPOAYKTOB IO MACCE UCXOTHOTO BEIIECTBA, COJACPIKAIIECTO ONPEISICHHYIO JOJO MIPUMECEH;
€)Maccy OJTHOTO U3 MPOIYKTOB 10 MAacCe PACTBOPA, COAEPIKAIICTO OMPEICICHHYIO MaCCOBYIO

JOJI0 OAHOTO U3 UCXOAHBIX BEUICCTB; PaCUY€ThI 10 YCTAHOBJICHUIO (bOpMyJ'II)I OpPraHn4eCKOro BEUICCTBA.

COAEP) KAHUME YYEBHOI'O ITPE/IMETA «XUMMHSI», 10 KJI
(34 yaca, 1 yac B He1eJI10)



T ewm a 1. [Ipenmer oprannyeckoii xumuu. Teopusi CTpOeHUsI OPraHUYECKUX COeANHEHNH (21)
IIpeamer oprannueckoit xumMuu. CpaBHEHHE OPraHUYECKUX COCIUHEHU ¢ HEOPTaHUIECKUMU
BemecTBamu. [IpupoaHbIe, HCKYCCTBEHHBIE U CUHTETUYECKUE OPIraHUYECKUE COCTUHEHMUS.
BanertHoCcTh. XUMHYECKOE CTPOCHUE KaK MOPAIOK COCTMHEHHUS aTOMOB B MOJICKYJI€ COTJIACHO

nX BaeHTHOCTH. OCHOBHBIE ITOIOKEHHS TEOPHH XUMUIECKOTO CTPOSHHS OPTaHUIECKUX
coenuHeHu. [IoHATHE O TOMOJIOTMHU ¥ TOMOJIOraX, U30MEPUU U U30MeEpax. XUMUUECKHUE

(hopMyIIBI 1 MOJIENIH MOJIEKYJ B OPTaHUUECKOW XUMUH.

Hemonctpanuu. Monenu MoeKyJs TOMOJIOTOB M U30MEPOB OPTaHUYECKUX COEIUHEHUI.

Tema 2 VYrieBogopoabl U UX NPUPOAHbIe HCTOYHMKU(124)

AJKaHBI: TOMOJIOTHYECKUH PsiJl, U30MEPHs U HOMEHKJIATypa ajlKaHOB. XUMHYECKUE CBOWCTBA
JIIKaHOB (Ha MpUMepe MeTaHa U 9TaHa): TOPEHHUE, 3aMelIeHHE, Pa3JIOKEHUE U IETUIPUPOBAHUE.
[IpumeHeHHe aqKaHOB Ha OCHOBE CBOMCTB.

A 11 K e H bl. DTHIIEH, ero NolyueHue (IeruApUpOBaHUEM dTaHa U IeTuapaTalueii aTaHoza).
XUMHYeCKUe CBOHCTBA STHJICHA: TOpPEHNE, KaYeCTBEHHbIE peakuuy (0OeciBeurBaHe OPOMHOM
BOJIBI M PACTBOpA NEpMaHTaHaTa KaJlust), THApATaLys, monumepusanus. [lonmstues, ero
CBOICTBa U IpUMeHEHUE. [IpruMeHeHne 3TuIeHa Ha OCHOBE CBOMCTB.

AnkagueHs! 1 Kaydyk. [loHsTHE 00 ankagueHax Kak yriaeBOJOPOAAX C IBYMS TBOHHBIMA
CBsA3AMH. XMHUYECKHE cBoiicTBa OyTanuena-1,3 u m3onpena: obecuBednBanrie OpOMHON BOJBI 1
MoNMMMepH3anus B Kaydyku. Pe3ura.

A 11 K ¥ H BI. ALISTUJIEH, €T0 MOIyYeHNE TUPOIM30M METaHa U KapOUIHBIM criocoboM. Xumude-
CKHE CBOMCTBA alleTUIIeHa: TOpeHHe, 00ecliBeunBaHnEe OPOMHOM BOJIbI, IPHCOCANHEHUE
XJIOPOBOZIOpO/ia U ruipatanyd. I[lpumeHeHue aneTuiIeHa Ha OCHOBE CBOICTB. Peakius
MOJIMMEpPU3alll BUHWIXJIOpUIA. HOJ’II/IBI/IHI/IHXJ’IOPI/IH " €T0 MPUMECHCHHUC.

bensoun. [Tomyyenue 6eH3011a U3 rekcaHa 1 aleTHieHa. XMMUUECKHe CBOiicTBa OeH301a:
TOpeHue, raJoreHupoBaHue, HUTpoBaHue. IIpumeHenne 6eH301a Ha OCHOBE CBOMCTB.
IIpuponansiii ras. [Ipupoanslil ra3 kak Toruso. [IpenMyiiecTBa mpupoAHOTO ra3a

nepes IpyruMy BUJaMu ToruBa. CocTaB IPUPOIHOTO ra3a

Hedts. Coctas u mepepadbotka HepTH. HeTempoayKThL.

Kamennslit yromb u ero nepepabdarka.

JemoncTpanun. I'openne MeTaHa, 3THIICHa, aneTiieHa. OTHOIICHNE METaHa, STUIICHA,
areTHiIeHa 1 OEH307a K pacTBOpY IepMaHraHarta Kajans 1 OpoMHoit Boze. PasnoxkeHne kaydyka
NPY HarpeBaHHM, UCTIBITAHHUE TPOAYKTOB Pa3JIOKEHUS Ha HenpenenbHocTh. Koytekius 06-
pa3uoB HePTH U HEPTEIPOAYKTOB.

JlaGopaTopHsle onbIThL. 1. OnpeieneHne 3JIeMEHTHOTO COCTaBa OPraHMYEeCKUX COSTUHEHHH. 2.
M3rorosnerne Mozeneil MoIeKys yriaeBogopoaoB. 3. OGHapy)eHHe HelpeIelNbHBIX
COCIMHEHUH B ®UIKUX HeTenpoaykrax. 4. [lonyueHne U CBONCTBA alleTUICHA. 5.
OsHakomiieHue ¢ kosueknueit «HedTb u mpoxyKTel ee nepepaboTKuy.

Tema3 Kuciaopoacoaep:xkamme u a3oTcofepxainiue opranmyeckue coeannenus (14u)
EnnHCTBO XMMHUYECKOH OpraHU3alMK XKUBBIX OPraHM3MOB. XUMUYECKHN COCTAB KHUBBIX
OpPraHU3MOB.

Crptel. [omyuenne sTanosna GpoXeHHeM IIIIOKO3bI ¥ THApaTalyei sTuiaeHa. [ napokcuibHas
rpynna kak GpyHkuuoHanbHas1. [IpencraBieHre 0 BOAOPOJHOM CBsI3H. XUMHYECKHE CBOMCTBA
ATaHOJIa: TOPEHUE, B3aUMO/IEHCTBHE C HATPHUEM, 00pa30BaHKE MPOCTHIX U CIOXKHBIX I(PHPOB,
OKHCJICHHE B albAerul. [IpiMeHeHne 3TaHo/Ia Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro
MOCJIECTBHA U MPEeyNPEKICHNUE.

ITonsaTHE O IpEIENBHBIX MHOTOATOMHBIX CIUPTaxX. [ THIIepHH KakK IpeacTaBUTEIh
MHOT'0aTOMHBIX CIUPTOB. KaduecTBeHHas peakilis Ha MHOTOaTOMHBIE CITUPTHL. IIpuMenenne
TIIMLEpPUHA.

®enomn. [Tonyuenue dpenona. B3anmuoe BimsiHEE aTOMOB B MOJIEKYJ1e (peHONIA: B3au-
MOJICHCTBHE € TUAPOKCHIOM HATPHsI U a30THOU KucioTol. [lonnkonnencanus ¢eHona c
¢dopmanpaerugom B heHonodopmanbaeruinyto cMoiy. [Ipumenenne genosna Ha OCHOBE
CBOMCTB.

Ansnerugst. [TomyueHne anpaeruioB OKUCIEHUEM COOTBETCTBYIOIUX CIIUPTOB. XUMUUECKUE
CBOWCTBA aJIBICTH/IOB: OKUCICHHE B COOTBETCTBYIONIYIO KUCIIOTY W BOCCTAHOBJICHHE B
COOTBETCTBYIONNH cupT. [IpuMeHerne Gpopmanbaeruaa u areTanbIernaa Ha OCHOBE CBOMCTB.
Kap6onossie kucnoTsl. [Tomyuerne KapOOHOBBIX KHCIOT OKHUCIICHHEM albICTHI0B. X UMIUECKUE
CBOMCTBA YKCYCHOM KHCIIOTHI: O0IIME CBOIICTBA C HEOPTAaHHIECKUMH KHCIOTAaMH U peaKIns
stepudukanuu. [IpuMeHeHrne yKCYCHO#M KUCIIOTH Ha OCHOBE CBOWCTB. Bhiciue skxupHbIe
KHCJIOTHI: TaJIbMUTHHOBAS ¥ CTEApUHOBAS.

CroxxHble 3¢UpHI 1 KUpHL. [losrydeHne ciioxxHbIX 3(hupoB peaknuel srepudukanym. CioxHbe
3¢upHI B IpUpoJIe, UX 3HaYeHue. [IpuMeHeHne ClI0XKHBIX 3(UPOB HA OCHOBE CBOMCTB.

JKupsl Kax cioxHbIe 3PUPBl. XUMUYECKHE CBOHCTBA KUPOB: THAPONIN3 (OMBUICHUE) U
TUIPUPOBAHUE KUAKUX KUPOB. [IprMeHeHne )KkpOB Ha OCHOBE CBOICTB.

VYrnesonsl. Kinaccudukanms: MoHOcaxapup! (TII0K03a), AMCaxapHubl (caxaposa) u
nonucaxapuIs! (Kpaxman U HeJUTI0I03a). 3HaUSHNE YTIIEBOOB B KUBOH MPUPOJIE U B KU3HU
YelloBeKa.

T'imrox03a — BEMIECTBO ¢ MBONCTBEHHON (YHKITNEH — allbJeTUIOCITUPT. XUMUIESCKUE CBOMCTBA
TIIIOKO3BI: OKHCIIEHUE B TIIIOKOHOBYIO KHCIIOTY, BOCCTAHOBIICHHE B COPOUT, OpOXKEHHUE



(MoJtoyHOKHMCIIOE U clTUPTOBOE). [IpMeHeHue TIII0KO3bI HA OCHOBE CBOMCTB.

Jucaxapusl ¥ ojaxucaxapysbl.

Jemonctpanun. OkucieHue cnupra B anbaerua. KauyectBeHHas peakiyst Ha MHOIOaTOMHbIE
criupThl. Komreknust «KaMeHHBIN yToIb U IPOAYKTHI €T0 mepepaboTku». PacTBOpUMOCTh
(heHOMa B BoAE NMpU OOBIYHOM TeMIIepaType U pH HarpeBaHny. KauecTBEHHBIE peakny Ha
(eromn. Peaknus «cepeOpsSHOTO 3epKalia» aabJIeTHI0B U INIFOK03bl. OKHCICHUE AIbACTHIOB U
TJIIOKO3BI B KUCIIOTHI ¢ oMotnbio ruapokcua meau (I1). Iomydenne ykeycHO-3THIOBOTO H
yKCycHO-u30ammiIoBoro 3¢upos. Komnexkuns s¢pupHbIx Macen. KadecTBeHHas peakiist Ha
KpaxMall.

Awmunsl [lonstre 06 amuHax. [lomydyeHre apoMaTH4ecKOro aMuHa — aHWIMHA — U3
HUTpOOEH30I1a. AHWIIMH KaK OpraHNYecKoe OCHOBAHHE. .

AMHHOKHCIOTEHL [loirydeHrne aMMHOKHCIIOT U3 KapOOHOBBIX KHUCIIOT M THAPOJIN30M OEIKOB. XU-
MHYECKHE CBOMCTBA aMMHOKHUCIIOT KaK aM()OTEPHBIX OPraHUUECKHX COCAMHEHHUI:
B3aUMO/ICHCTBHUE CO IENOYaMH, KUCIOTAMU | APYT C APYroM (peakiysi IOJIMKOHACHCALNH).
[MentiaHas CBSI3b W MOJMUNENTUABL. [IpMeHeHne aMMHOKHCIIOT Ha OCHOBE CBOMCTB.

Benxu. [Tomydyenne OenKkoB peaknuei MOTUKOHICHCAIINH aMUHOKHCIOT. [lepBryHast, BTOprIHas
Y TPETHYHAS CTPYKTYPHI O€IKOB. XMUYECKHE CBOMCTBA OEIIKOB: TOPSHHUE, ICHATYypanus,
THIPOJIN3 U IBETHBIE peaknnu. bruoxumudeckne GpyHKINN OSITKOB.

I'eneTndeckast CBSA3b MEXKIY KJIACCAMH OPTaHUIECKUX COCITMHEHHUM.

JlabopaTopHsie onbITHL 6. CBoO¥cTBa 3THIIOBOTO ciupTa. 7. CBoiicTBa rimueprHa. §. CBoiicTBa
tdopmanpaeruna. 9. CpoiicTBa ykcycHoi kucnotsl. 10. CBoiictBa xxupoB. 11. CpaBHeHHE
CBOMCTB pacTBOPOB MbLIA U CTUpaNbHOTO mopouika. 12. ColicTsa rioko3sl. 13. CpoiicTBa
kpaxmaina.l4. CoiicTBa OEJIKOB.

[pakTrueckas pabora Ne 1. Unentudukanus opraHn4ecKux coeTMHEHHH.

Temad4 Opranuyeckasi Xumus u oduectso (6 1)

Buotexnonorus. MckyccTBeHHbIe IomuMephl. [lomydeHne NCKYCCTBEHHBIX ITOJIMMEPOB, KaK MIPOAYKTOB
XUMHYECKOH MOAU(DUKAIIAH IPHPOTHOTO TIOIUMEPHOTO CHIPhs. ICKyCCTBEHHBIE BOJIOKHA
(ameTaTHBI MIETK, BUCKO3a), UX CBOWCTBA W IPUMCHEHHE.

Cuntetndeckue nonuMepsl. [oydeHrne CHHTETHIECKHX TTIOIUMEPOB PEAKIHSIMHA TIOJTH-
MepH3aluy U NonuKoHAeHcannu. CTPYKTypa IOIHMEPOB: INHEHHAs, pa3BEeTBICHHAS U
MpocTpaHCcTBeHHAA. [IpeacTaBUTENN CHHTETHIECKUX IIaCTMACC: MOIMITHIICH HU3KOTO U
BBICOKOI'O JAaBJICHUS, MTOJHUITPOINIICH U MOJIMBUHUJIXJIOPU. CHHTETHYECKHE BOJIOKHA: JJaBCaH,
HHUTPOH U KaIIPOH.

Jemonctpanun. Konnekuus miaactMace U u3enuii u3 Hux. KoJuiekuuu MCKyCCTBEHHBIX U
CHHTCTHYCCKUX BOJIOKOH U I/I3}1€J’II/II71 u3 HuX. Pacno3HaBaHue BOJIOKOH IO OTHOLIEHHUIO K
Harp€BaHUIO U XUMHUYCCKHUM PEAKTUBAM.

JlaGoparoprbie onbITHL. 15. O3HaKoMIIeHHE ¢ 00pa3iaMu TIaCTMACC, BOJIOKOH M Kay4yKOB.

[TpakTrueckast padota Ne 2. PacniozHaBaHue mjiacTMacc U BOJIOKOH.

PaGouas mporpamma 1 Buga «Xumusy», 10 knacc coctaBieHa Ha OCHOBE
nporpaMmbl «Xumusi», 10 - 11 knaccel, aBTop O.C. I'abpuensn, Octpoymos N.T.,
CnankxoB C.A. IIpocsemenue, 2019 r.

ITo yuebnomy mnany MBOVY « COII Ne 3y cranuiisl CoBETCKOM Ha N3yUYEHHE
kypca xumun B 10 kmacce orBogutes 34 yaca, 1 9ac B HeeIO.

Ta6J'II/II_Ia TEMATHYCCKOI'O paCIpCaACICHUS KOJINUCCTBA YaCOB!

Ne n/n Pa3zoenvi, memuwi Konuwecmeo uacoes
Asmopckas Pabouas
npozpamma npozpamma

1 IIpeamer oprannyeckou 2 2

XuMuHM. Teopus CTpoeHUs
OPraHUYECKUX COCITMHECHUN

2 YriaeBogoposl U UxX 12 12
IIPUPOJTHBIC NCTOYHUKH
3 Kucnopoaconepxariue u 14 14

A30TCOJICPIKAIINC




OpraHU4YCCKHUEC COCOAMHCHUA.

Opranudeckast XUMHUS U
00111ECTBO

Hmoeco

34

34

2.Conep:xkanne o00y4eHMS, nepeueHb HNpaKmuueckux pabom, mpebO8aHUus K
Nn0020MOBKe YYaAWuUxcs o npeomemy 8 NOIHOM 00beMe CO8Nadarm ¢ agmopcKou
npocpamMmoil no npeomemy.

KOHTPOJIbHBIX PabOThHI-2,
pakTHYecKue paboThI-2.

3.CnMcoK peKoOMeHAYyeMOH Y4eOHO-MeTOAUYECKON JIUTepaTypbl

NJIS1 YUYMTEJISA:
1) XKypHan «XuMus B IIKOJIC»
2) T'azera «IlepBoe ceHTSIOps»
3) JunakTrueckuit Matepuan mo xumun s 10 kinacca. [Tocodue amst yaurens.

Paneuxuii A.M. — IIpocsemenune, 2004. 56¢.
4) Yuucs pemrats 3agaun mo xumun/H.E.Ky3smenko/

5) Xumus. 10 knacc. ba3oBblil ypoBeHb. YUeOHHK /I 00111e00pa30BaTeIbHBIX

yupexaenuil. 'abpuensn O.C.-M. [Ipocsemenne,2020

6) O. C. T'abpuensa HacronpHas kaura yuurens xumun. 10 kracc Mocksa
«bmuk n K» 2011

IJIS1 yYAIIMXCS:
1) Xumus 10 kmacc. KontponbHbie 1 ipoBepouHbie padoThl. ["adbpuensu O.C.-
M.:Ipoda,2003. — 128c.

2) Xumus. 10 knacc. ba3oBblit ypoBeHb. YUeOHUK I 00111€00pa3oBaTeIbHBIX

yupexaenuil. 'abpuensia O.C.-M.IIpocsemenne,2020

IINTAHUPYEMBIE PE3YJIBTATBbI OCBOEHUA YYEBHOI'O ITPEIMETA

JlesiTenbHOCTh 00pa30BaTENBHOTO YUPEKICHHS B 00YUECHUH XUMUH JT0JKHA ObITh HallpaBJieHa

Ha JOCTHXXCHHEC O6y‘-IaIOH_[I/IMI/ICSI CICAYIOUX JTUIYHOCTHBIX PC3YJIbTATOB:




1) B IECHHOCTHO-OPUEHTAIMOHHOM chepe — YYBCTBO TOPIOCTH 32 POCCHUCKYIO XUMHUECKYIO

HAyKy, TYMaHU3M, OTHOIIIEHUE K TPYAY, EJIEyCTPEMIIEHHOCTb;

2) B Tpy10BO# chepe — rOTOBHOCTh K OCO3HAHHOMY BBIOODY JManbHEHIIICH 00pa3oBaTeIbHOM

TPACKTOPUH;

3) B MO3HABATEIbHOM (KOTHUTUBHOM, MHTEIUIEKTYaIbHOM) chepe — yMeHHE ynpaBisTh CBOCH
[I03HABATEJILHOM J1€ATENbHOCTBIO.

MeTanpeaMeTHBIMHU Pe3yIbTATAMM OCBOCHUSI BHIITYCKHUKAMU OCHOBHOM IIKOJIBI POrPaMMBbI
[0 XUMUH SIBIISIFOTCSI:

1) ucronb30BaHWE YMEHUN U HABBIKOB PA3JIMYHBIX BUJIOB ITO3HABATEILHOM JCSITEIBHOCTH,
IPUMEHEHHUE OCHOBHBIX METOJIOB IMO3HaHUS (CHCTEMHO-UH(POPMAIIMOHHBIN aHaAIN3,
MOJICJIMPOBAHUE) JJI U3YUEHUS PA3TUUHBIX CTOPOH OKPYXKAIoIeh JeHCTBUTEIbHOCTH;

2) UCIOJIb30BaHNE OCHOBHBIX MHTEJUICKTYAIbHBIX ONEpaluii: GopMyIUpOBaHHE TUIIOTE3, aHAIN3
U CHHTE3, CpaBHEHHE, 00001IeHNe, CHCTEMAaTH3aIsl, BBISBICHUE TIPUIMHHO-CIICICTBEHHBIX
CBsI3€H, MOMCK aHAJIOTOB;

3) yMeHUe TeHepUPOBaTh UICU U OIIPEACIATh CPEACTBA, HEOOXOIUMBIC IS UX PeaTH3allHH;

4) yMeHHe ONpeaeNsaTh LeIH U 3a/1a4u JesTeIbHOCTH, BHIOMPATh CPEACTBA pealn3aliy eIl 1
MPUMEHSATH UX Ha TIPAKTUKE;

5) UCTIOB30BaHUE PA3TUYHBIX UCTOUHUKOB I MOMyYEHUSI XUMUYECKON HH(pOpMaIIiH.

IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHHMS BBIITYCKHUKAMU IIPOTPaMMBbI I10 XUMUU SIBJISIFOTCSL:
1. B no3HaBaTe/ibHOM cdepe:: 1aBaTh ONPENEICHUS U3yUYECHHBIX MOHATUI: YIIIEPOJHBINA CKETIET,
(byHKLMOHAIbHAS IPYIIA, U30MEpUs, IPEe/IeIbHbIE U HEeTIpeIebHbIE YIIEBOAOPOAbI, albIET U,
KapOOHOBBIE KUCIIOTHI, JKUPBI, YTIIEBObI, OCIKHU, TIOJIUMEPHI, KaydyKH, NCKYCCTBEHHBIE U
CUHTETHUYECKHE BOJIOKHA, INIACTMACCHI.© OIIMCBIBATH JEMOHCTPALIMOHHBIE U CAMOCTOATEIBHO
IIPOBEJCHHBIE IKCIIEPUMEHTBI, UCIOJIB3YS JJISl 3TOI0 €CTECTBEHHBIN (PYCCKUM, pOIHOM) A3bIK U
A3BIK XUMUM;

* OIMCBIBATH U PA3JINYaTh U3YYCHHBIC KJIACCHI OPraHUYECKUX COCITMHEHUM, XUMUYECKHE
peaxkuuu;

* Kaccu(uuMpoBaTh U3y4eHHbIE OOBEKTHI U SIBJICHMUS;

* HaOJIt0JaTh JEMOHCTPUPYEMBIE U CAMOCTOSITEIIbHO IPOBOIUMBIE OIBITI, XUMHUYECKUE
peakuuu, IpoTeKaloUIUe B IPUPOE U B OBITY;

* JIeNlaTh BBIBOJIBI M YMO3AKJIFOUEHUS U3 HAOMIOJeHUH, N3YUEHHBIX XUMHUUECKUX
3aKOHOMEPHOCTEN, TPOTHO3UPOBATh CBOMCTBA HEN3YUYEHHBIX BEIIECTB 110 aHAJIOTUU CO
CBOMCTBAaMH U3Y4YECHHBIX;

* CTPYKTYPHPOBATh U3yUYEHHBIM MaTepUal U XUMUYECKYIO HH(OpMAIIHIO, TOJIYYEHHYIO U3
JPYTUXUCTOYHUKOB;MOAEIUPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB [IEPBOIO — TPETHETO
NepuooB (B paMKaxX M3Y4YEHHBIX MOJIOKEHUI Teopuu 3. Pezepdopaa), ctpoeHne npocTeimumx
MOJIEKYIL.

2. B IeHHOCTHO-OpHEHTAIIMOHHOI cdepe:

* aHAJIM3MPOBATH U OLIEHNWBATh MOCIEACTBUS JJIsl OKpYXkKarolei cpesibl ObITOBOM U
IIPOU3BOJICTBEHHOMN JESTEIbHOCTH YeJIOBEKA, CB3aHHOM ¢ epepaboTKOM BEIIECTB.

3. B TpynoBoii cepe:npoBOIUTh XMMUYECKUN IKCTIEPUMEHT

B cdepe 0e30m1acHOCTH KM3HEACATEIbHOCTH

* OKa3bIBaTh MIEPBYIO MIOMOILb IPU OTPABIEHUSAX, 0’KOTaX U IPYTUX TPaBMaX, CBSI3aHHBIX C
BEIIeCTBAaMHU U J1a00paTOPHLIM 000PYIOBAHUEM.

B pe3ynomame u3zyuenusn xumuu na 6a3060m ypoeHe yY4eHUK O0IHCEH:

3HATL/IIOHUMAThH

‘8adicHellue xumuueckKue ROHAmMUA . XUMNYCCKas1 CBs3b, BaJICHTHOCTD, BE€IICCTBA
MOJICKYJIAPHOTO U HEMOJICKYJISIDHOT'O CTPOCHUA, yFJICpO,Z[HBII‘;I CKCJICT, (I)yHKL[I/IOHaJIBHa}I rpyiilia,
H30MCEPHs, TOMOJIOT U,

‘OCHOBHblE 3AKOHbBl XUumuu. COXpaHCHUA MACChl BCIICCTB, ITIOCTOSAHCTBA COCTABa, ICP. 3aKOH,

‘OCHOGHbIE Meopuu Xumuu. XUMIUYECKON CBSI3H, CTPOCHUS OPTraHUYECKUX COCTMHCHHUIA;


https://pandia.ru/text/category/bezopasnostmz_zhiznedeyatelmznosti/
https://pandia.ru/text/category/laboratornoe_oborudovanie/

‘BAMCHellUe 6eulecmea U Mamepuanbl. yKCycHash KHUCJIOTBI, METaH, JSTHWJICH, alleTHJICH,
OCH3011, ATAaHOJ, )KUPBI, MBLIA, TJIFOK03a, caxapo3a, Kpaxmall, KIeT4aTka, OSIKU, UCKYCCTBEHHbIE
Y CHHTETUYECKUE BOJIOKHA, KAYTyKH, TJIACTMACCHI;

YMETH

*HA3b16aMb N3YYEHHBIC BEIIECTBA 110 «TPUBUAIBHONY» WIIA MEXKIYHAPOJHON HOMEHKJIATYPE;

'onpedeﬂﬂmb: BaJICHTHOCTb M CTCIICHb OKHCICHHA XHUMHYCCKHUX OJICMCHTOB, THII XUMHYICCKOMN
CBsA3U B COCAMHCHUAX, 3apsaa HOHA, OKUCIUTEIIb H BOCCTAHOBUTECIIb, IPUHAIJIC)KHOCTDh BEIIECTB K
Pa3InYHbIM KJIaCCaM OPraHUYCCKUX COGHHHGHHﬁ;

"Xapakmepu3zoeams: O0IINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPraHUYECKUX H
OpPraHMYEeCKUX COCIUHEHUH; CTPOEHHE M XMMHUYECKHE CBOMCTBA HM3YUYEHHBIX OPraHUYECKHX
COCIUHCHMUI,

"00bACHAMYb . 3aBUCUMOCTb CBOWCTB BEILECTB OT UX COCTaBA U CTPOEHUS; MPUPOAY XUMHUUECKON
CBS3M (MOHHOM, KOBAJIEHTHOM, METAJNINYECKOM ), 3aBUCUMOCTh CKOPOCTU XUMHUYECKON peakluy U
HOJIOKEHUS XUMUYECKOTO PaBHOBECHUS OT pa3IMyHbIX (PAKTOPOB;

‘cocmaenamy CTpyKTypHble  (OpMYJbl  OpPraHMYECKMX  BELIECTB  HM3YYEHHBIX  KJIACCOB,
pacmo3HaTh HM30MEpBl 10 CTPYKTYPHBIM (opMyjaM, YpaBHEHHS XUMHUECKUX pEaKUui,
MOATBEPXKIAIOIIUX CBOWCTBA M3YyYEHHBIX OPraHMYECKUX BEIIECTB, MUX TICHETHYECKYIO CBSI3b,
BaKHEHIINE crocOObI MONTY4YeHUsI; OOBICHATh CBOMCTBA BELIECTB Ha OCHOBE MX XMMHUYECKOTO
CTPOEHHS.

‘PA3bACHAmMDb HA TIPUMCPAX IMMPUYUHBI MHOFOO6pa3I/I$I OpTraHN4Y€CKUX BCIICCTB, B3aMMOCBA3b
OPraHu4YCCKuX U HCOPraHU4YCCKUX COCI[I/IHGHI/II‘/'I, MNPpUYUHHO-CICACTBCHHYIO 3aBUCHUMOCTb MCIKIY
COCTaBOM, CTPOCHHUEM, CBOMCTBaMH U IMPAKTUICCKHUM HCIIOJIb30BAHHUEM BCIICCTB.

‘8bINOJIHAMb XUMUYECKUTL IKcnepumernm 110 pacClioO3HaBaHHUIO Ba)KHEHUIITHX OpraHU4Y€CKUX
BCIICCTB, HpOCTCfII.HHG OIIBITBI C OPraHUYCCKHMHU BCHICCTBAMU, PACIIO3HATH COCAUHCHUA U
MOJIMMEPHBIC MaTCpHAJIbI IO U3BCCTHBIM ITPU3HAKAM.

‘NP060OUmMb CAMOCTOSITENIbHBIM  MOMCK  XMMHMYECKON HMHQOpMAaIlMM €  HCHOJb30BaHUEM
Pa3INYHBIX UCTOYHUKOB (HAyYHO-TIONYJISIPHBIX M3/1aHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WnTepuera);

HCI0JIb30BATH NMPUOOpPETEHHBIE HCIOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU ISl 00pabOTKU U
nepeaud XUMHYECKOW MH(OpPMAIMU U €€ TIPEACTABICHHS B PAa3IMYHBIX (hOopMax; pacueThl Mo
XUMUYECKUM(POPMYTIaM U yPaBHEHUSMC YUYaCTHEM OPTaHUYECKUX BEIIECTB_3HAHWS U YMEHUS B
NMPAKTHYECKOH JeITeIbHOCTH H MMOBCETHEBHOM KHU3HH JUIS.

-00BSICHEHHS] XUMUYECKHUX SIBJICHUH, TPOUCXOAIINX B IPUPO/JIE, OBITY M Ha TPOU3BOJICTBE;

*OMMPEACTICHUSA BO3SMOXHOCTH IMPOTCKAHUA XUMUUYCCKHUX npeBpameHHﬁ B pas3IMYHBIX YCJIOBHAX U
OLICHKH HUX HOCHCI[CTBHﬁ;

*IKOJIOTUYECKU TPAMOTHOTO TTOBEJICHUS B OKPYKAIOIIEH cpefie;

*OLCHKHU BJIHSAHHUA XHUMUUYCCKOI'O 3arpsA3HCHUA 01<py>1<a10me171 Cp€anl Ha OpPraHu3M 4YCJIIOBCKa H
APYTruc )KUBbIC OPraHNU3MBbI;

-0e3omacHOro oOpalieHus C TOPIOYMMH W TOKCUYHBIMU BEIIECTBAMHU, JAOOPATOPHBIM
000opyI0BaHUEM;

‘TIPUTOTOBJICHUS PACTBOPOB 33JaHHOM KOHIIEHTPALIUU B OBITY U Ha MIPOU3BO/ICTBE;



‘KPUTHYECKON OIICHKH JOCTOBEPHOCTH XMMHYECKOM MHGpOpManuu, MOCTYyMamolend U3 pasHbIX
HMCTOYHHUKOB.

‘TIOHUMaHUSA  B3aUMOCBSA3M  y4yeOHOro TmpeaMmera C  OCOOCHHOCTAMHU  mpodeccuit  u
npo¢eCCHOHATIBHON JIESTEIbHOCTH, B OCHOBE KOTOPBIX JIeKAT 3HAHUA MO JAHHOMY y4yeOHOMY
IpEIMETY.

Copnep:xkanue padoueit nporpamMmsel o xumum B 10 kiacce
(mpopuiabHbINA YpoBeHb, 102 yaca, 3 yaca B He/1eJ110)

Beeoenue.(5 uacos)

[Ipenmer opranndeckoit xuMuu. OCOOEHHOCTH CTPOCHUS B CBOMCTB OPraHMYECKUX COSANHEHHHA. 3HaUeHUE U
POJIb OPraHNYECKON XMMUH B CHCTEME €CTECTBEHHBIX HAYK B XKM3HH oOmmecTBa. KpaTkuii ouepk HCTOpHU pa3BUTHS
OpraHUYECKON XUMUHU.

OcHOBHBIE TIOJIOXKEHUS Teopun cTpoeHust A.M. Byrneposa. [Ipennocsuku co3ganus Teopun. [Ipencrapnerne o
TEOPUH THUIIOB U paaukaioB. PaboTsr A. Kekyne. XuMuueckoe CTpoeHUE U CBOWCTBA OPraHUYECKUX BEIECTB.
N3omepus Ha npuMepe OyTaHa U n300yTaHa.

DNeKTpoHHOE 00J1aK0 U OpOHUTANIb, UX (POPMBL: S M P. DIIEKTPOHHBIE U AJIEKTPOHHO-Tpaduueckre GopMyJbl aToMa
yriepoja B HOpMaJIbHOM M BO30YXIEHHOM cocTosHUAX. KoBaneHTHast XuMHU4eckas CBsA3b, €€ MOJSIPHOCTh U
KpaTHOCTb. Bonoponuas cBs3b. CpaBHEeHHE OOMEHHOTO U IOHOPHO-AKIEITOPHOTO MEXaHU3MOB 00pa30BaHHsA
KOBAJICHTHOH CBSI3H.

BaJleHTHBIE COCTOSIHUA aTOMa yriiepo/a. Bubl rubpuusanuu: spi-rubpuansanus (Ha IpUMepPe MOJIEKYITbI
MeTaHa), Sp>-rubpuausanus (Ha mpuMepe MOJIEKyJIbl STUIEHA), Sp-ruOpuansalys (Ha mpuMepe MOJIEKYJIbl
ameTmiIeHa). [ eoMeTpust MOJICKY I paCCMOTPEHHBIX BEIIECTB M XapaKTEPHCTHKA BUIOB KOBAJICHTHOM CBSI3H B HUX.

Tema 1. Cmpoenue u knaccugpukayus opecanuyeckux coeounenuii. (10 uacos)

Knaccudukanms opraHn4ecKkux COeqUHEHNH 110 CTPOSHUIO YTIIIEPOJHOTO CKEJeTa: alluKINIECKHe (aIKaHBl,
QJIKEHBI, ATKWHBI, AJIKAIUEHBI), KapOOINKINIECKHUE, (LIUKJIOATKAHBI i apEHBI) U FeTePOLUKINYECKIE COSTNHEHHS.
Knaccudukanus opraHn4ecKiux CoeJMHEHUH 110 (PyHKIIMOHAIBHBIM TPYIIAaM: CHHPTHI, (EHOIIBI, IPOCTHIC IGHPHI,
aNbJIeTHbl KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOXKHBIC d(QUPBL. YTIEBOABL. A30TOCOAEPIKAIINE COSAUHEHHS:
HUTPOCOEIUHEHUS, aMUHbI, AaMUHOKHUCIIOTHI.

Howmenknarypa tpusnansHas u MIOITAK. ITpuniuns: o6pa3oBaHus Ha3BaHWN OPraHMYECKHX COSANHEHHUH 1O
NIOITAK.

Bunsl u3oMepun B OpraHu4ecKoOd XMMHMU: CTPYKTYPHAsl U IPOCTPAHCTBEHHAsl. Pa3HOBUIHOCTU CTPYKTYpPHOM
U30MEPHU: U30MEPHUS «YIJIEPOJHOTO CKEJIeTa), H30MEPHS MOJIOKEHUS (KPaTHOH CBA3U M (PYHKIIMOHAILHOH
TpyYIIBI), MEXKIJIaccoBast v3oMepHs. PasHOBHAHOCTH NMpocTpaHCTBEHHON n3omepuu. ['eomerpuueckas (1uc-, TpaHc-
) n30Mepus Ha IpUMeEpe AINKEHOB U HUKJIOATKaHOB. OnTHYecKas H30MepHs Ha IPUMEPe aMUHOKHUCIIOT.

Pemenve 3ama4y Ha BBIBOJ, (hOPMYJI OPraHNYECKUX COEIHMHEHHH.

Jemoncrpanun. IlapocrepxHeBble MOJIEIIN OPTaHMYECKNX COSAMHEHUH Pa3IMIHBIX KilaccoB. Mojenu
M30MEPOB PA3HBIX BUIOB N30MEPHUH.
JlaGopaTopHbIii onbIT. V3roToBIEHHE MOJIENEl BeECTB-IIPEICTaBUTENEH Pa3NUIHbBIX KIACCOB OPTaHUIECKUX
COEIIMHEHUH

Tema 2. Xumuueckue peaxuuu 6 opzanuyeckoi xumuu. (6 uacos)

Tumnbl XUMUYECKUX peakluii B Oprannueckoil xuMuu. [1oHsATHE 0 peakiusax 3aMelleHHs: TalIOTeHUPOBaHUE
AJIKAHOB U apCHOB, IHCHO‘IHOIZ TUAPOJIN3 TAJIOTCHAJIKAHOB. Ilonsarue o peaKkuAX MPUCOCANHCHUA: TUApaTanus,
TUAPUPOBAHUE, TUAPOTAJIOICHUPOBAHUE, TAJIOTCHUPOBAHUE. PeaKHI/IH MOJIUMEpHU3AIUN U MMOJIUKOHACHCAIUU.
[TonsTHe 0 peakusIX OTIICIUICHUS (MMMUHUPOBAHUS): JETHAPHPOBAHNE AJIKAHOB, IETHAPATAINSI CIIUPTOB,
JACTUAPOXTIOPUPOBAHUEC HA MPUMEPE TAJIOTCHAJIKAHOB. ITonsiTue o KPEKHUHI'€ aJIKAHOB U ACTIOJIMMEPpU3 AL
IMOJMMEPOB. PCaKHI/Iﬂ HN30MEpU3alnu.

T'oMmonuTHUecKuii U FCTepOJ’II/IT‘IeCKI/Iﬁ pa3pbiB KOBaJICHTHOM XMMUYECKOI CBs3U, 06pa30BaHI/I€ KOBaJICHTHOI
CBSI3H 110 JIOHOPHO-AKLIENTOPHOMY MexaHu3My. [ToHsaTHe o Hykineoduie u anexTpoduie.

IleMOHCTpﬂIII/lI/l. HJ'IaBJ'IeHI/Ie, 06y1"J'H/IBaHI/I€ 1 rOPEHUEC OPTraHNUYCCKUX BCIICCTB. OGCCL{BG‘IHB&HI/IG 3THJICHOM H
AllCTUIICHOM 6p0MHOI71 BOJbI U PACTBOpA I€pMaHraHaTa Kajius. B3aHMOH€ﬁCTBHe CIIUPTOB C HATPHUEM U KUCJIOTAMMU.
HGHOHI/IMepI/BaHI/IH IIOJIU3THUIICHA.

Tema 3. Yeneeooopoowt. (24+2 uacos)

[TonsiTue 06 yrnesomopoax. I[IpupoHbie HCTOYHKKH yTiaeBoopoaoB. HedTs 1 ee nmpombItieHHast
nepepaboTtka. @pakuroHHAS EPETOHKA, TEPMHYCCKUH U KaTaTUTHYeCKUHA KpeKuHT. [IpupoaHbIii ra3, ero coctas u
MpaKkTUYeCKoe Uctrojb3oBanue. Kamennslit yromns. KokcoBaHne KaME@HHOTO YTJIs.

Anxanwvl. 'omonorudeckuii psa u odmas popmyna ankanoB. CTpoeHHE MOJIEKYJIBI METaHa U IPYTUX alKaHOB.
M3omepus u HOMEHKIaTypa ajnkaHoB. Oru3ndeckne ¥ XUMHYECKIE CBOWCTBA aJIKaHOB: PEaKIINH 3aMEIICHNS,

TOpEHUE AJIKaHOB B Pa3JIMYHBIX YCIOBUAX, TEPMUUECKOE PA3JIOKEHHUE AIKAHOB, H30MEPU3aLMs AJIKAHOB.
IIpumenenue ankaHoB. MexaHU3M peaklMK paguKaIbHOTO 3aMELCHHs, €r0 CTaANN.

[IpakTHyeckoe UCIIOIB30BaHKUE 3HAHUK 0 MexaHn3Me (CBOOOTHOPAANKAILHOM) PEAKIMU B IIPABUIIaX TEXHUKH
6e30macHoCTH B OBITY M Ha IPOM3BOJCTBE. [IpOMBINIICHHBIE CIOCOOBI MOTYYEHHS: KPEKUHT aJKaHOB, (paKIMOHHAS
neperoHka HeQTu.



Anxenwi. 'omonornueckuii psig v obmas popmyna ankeHoB. CTpoeHHE MOJICKYJIbI THICHA U IPYTUX aJIKCHOB.
W3omepust ajqKeHOB: CTPYKTYpHas M IpocTpaHcTBeHHast. HoMeHknaTypa 1 (pu3nueckue cBoiicTBa aJIKEHOB.
[Nonyuenne STHICHOBBIX YIIIEBOIOPOIOB U3 AJIKAHOB, aJIOr€HAJIKAHOB, CIUPTOB. Peakuuy npucoetmHeHus
(ruzpupoBaHue, THAPOTAIOTCHUPOBAHHUE, TAJIOTCHUPOBAHUE, THAPATANNs). Peakiinyu OKUCIICHNS ¥ IONNMEPH3ALIIH
ankeHoB. [IpuMeHeHne alkeHOB Ha OCHOBE UX CBOMCTB

Pemmenne pacueTHBIX 33129 Ha YCTAHOBICHHE XUMHUUECKOH (DOPMYIIBI BEIIECTBA IT0O MAaCCOBBIM JOJISIM JJIEMEHTOB.

Anxunol. Tomonorugeckuit pan ankuHoB. O0mmas popmyna. CTpoeHHE MONEKYIbI alleTHICHa U IPYTHX aJKHHOB.
M3omepus ankuHoB. HoMeHKIIaTypa alleTUIEHOBBIX YIIIeBOAOPOA0B. [lonyueHne alKiMHOB: METaHOBBIN U
KapOuaHEIHA criocoObl. du3ndyeckre CBOUCTBA aKUHOB. Peakyu npucoeAnHEHNS: TaJIOTeHUPOBAaHHE,
THJPUPOBaHKE, THIPOraJIoreHUpOBanKe, runpatanus (peakuus Kydeposa). lumepusanus 1 TpuMepH3aus

ATKMHOB. B3anmoseiicTBue TepMUHAIBHBIX aJIKHHOB ¢ OCHOBaHUsIMU. OKkucieHue. [IpuMeHeHne anKkrHOB.

[uenvl. CTpoeHHE MOJIEKYJI, U30MEPHs 1 HOMEHKJIaTypa ajkaaueHoB. Gusnyeckre cBOWCTBa, B3aMMHOE
pacrosoxeHue Mu-cBs3eil B MOJIeKyJax ajJKaJueHOB: KyMyJIHPOBAaHHOE, CONPSKEHHOE, H30JIMPOBAHHOE.
OcoOeHHOCTH CTPOEHHS CONPSDKEHHBIX aJIKaJHEeHOB, X MOJIyYeHHE.

AmHajorusi B XUMHYECKHX CBOWCTBAX AJIKEHOB U ayikaaneHoB. [loaumepusanus ankaauenos. HatypansHslit n
CHHTETHYECKHUIT Kaydayku. Bynkannzamus kayuayka. Pesuna. Paboter C.B.JIebeneBa, 0COOEHHOCTH peaKIIuii
MPUCOETUHEHHS K alIKaJNCHAM C CONPSDKCHHBIMH ITH-CBA3SIMH.

Luxnoanxanul. 'oMonorudeckuii psaa u o0mas ¢dopmyna muknoankaHoB. Hanpspkenne nukiaa B Cs3Hs ,

C4Hg CsHio , kor(opMmanmn CeH1z, n30MepHs IUKIOANKAHOB (II0 CKEIETY, IHC-, TPAHC-, MEKKIIACCOBAs).
XUMHUYECKHE CBONCTBA IMKIOATKAHOB: TOPEHHE, Pa3IoXKEHUE, pailuKaIbHOE 3aMeleHne, n3omepusanusi. OcoObre
CBOHMCTBa IMKJIOTIPONIaHA U IIUKIO0yTaHa.

Apenvi. ben3on kak npencraBuTesb apeHoB. CTpoeHHe MoJIeKyJibl OeH30I1a, ConpshKeHue nu-cBsizeil. [lonyuenue
apeHoB. ®u3nyeckue cBoicTBa OeH30a. Peakiuy anekTporiIbHOrO 3aMelIeH s C yyacTueM OeH30a:
raJoreHupoBaHue, HUTPOBaHUE, aKMIIMpoBanue. OpHeHTays IPH AIEeKTPOoGHUIbHOM 3aMelieHny. Peakiun
OOKOBBIX Iierel ankmideH30s108. CriocoOb! monydeHus. [IpuMeHeHne 6EH30Ja U €r0 TOMOJIOTOB.

Pemenne PacCUYCTHLIX 3a/la4 Ha BbIBO/] (bOpMyJ'I OpPraHNM4CeCKUX BEUIECTB IO MACCOBLIM JIOJIAM U 10 MPOAYKTaAM
CTrOpaHusl.

JemoncTpanun. ['operne MeTaHa, 3THIICHa, 3THHA, OeH301a. OTHOIIEHNE 3THX BEIIECTB K PaCTBOpaM
NepMaHTaHaTa Kajuus 1 OpoMHoO# Boze. OmpeieNieHre KadeCTBEHHOTO COCTaBa METaHa M 9THJICHA 10 IIPOJYKTaM
ropeHus. B3peiB cmecu MeTaHa ¢ Bo3ayxoM. [lomydeHne MeTaHa B3aMMOICHCTBHEM alleTaTa HaTPHs C HATPOHHOH
M3BECTHIO; allETHIICHA KapOUIHBIM CIIOCOOOM; 3THIICHA - PEAKIHEH IeTHAPATalui STHIOBOTO CIIHPT; Pa3I0KeHHE
KaydyKa IIpH HarpeBaHUH HCIIBITaHHE NTPOYKTOB pa3ioxkeHus. bersoun kak pactBopurens. HurpoBanue 6eH3o0ma.

JlaGopaTopHble onbIThI. 1.M3roToBIeHNE MOIeNel yriIeBoA0pOa0B U UX
raJOreHIPOU3BOIHBIX.2.O3HAKOMIICHHUE C IPOIYKTaMU He()TH, KAMEHHOTO YIJIsA U MPOAYKTAMH UX MepepadOTKU.
3.00HapyXeHHUe B KEpOCHHE HENpeAeNbHbIX coeMHeHUH. 4. O3HaKOMIIeHHE ¢ 00pa3liaMy Kay4yyKOB, PE3UHBI U
s60HMTA.

IMpakTuyeckune padorsl. 1.«OOHapyKEHUE yriIepo/ia U BOAOPO/a B OPraHUYECKUX BELIECTBAX)
2. «YTIeBOAOPOIBI»

Tema 4. Cnupmot u ¢henonwt. (6+1 uacoe)

Cnupmui. CoctaB U KilacCU(pUKaIUsi CIUPTOB (110 XapaKTepy YrJIeBOJOPOIHOTO paiKaia 1 0 aTOMHOCTH),
HOMEHKJIaTypa. M3omepus ciupToB (10J10K€HHE THAPOKCHIIBHBIX TPYIII, MEXKIIACCOBAs, «YTIIEPOIHOTO CKEJIETay).
duznveckue CBOHCTBA CITUPTOB, UX TOJTydeHNE. MeXMOJIeKyIsIpHas BOJOpOAHAs cBsi3b. OcoOeHHOCTH
3JIEKTPOHHOT'O CTPOEHHS MOJIEKYJI CITUPTOB. XMMHUYECKHE CBOHCTBA CITUPTOB, 00YCIIOBICHHBIE HAININEM B
MOJIEKyJIaX THIPOKCOTPYIIL: 00pa30BaHKE alIKOTOJITOB, B3aMMOEHCTBUE C TaJIOT€HOBOIOPOIaMH,
MEKMOJIEKYJISIpHAst M BHYTPH MOJICKYJISIpHAS JIeTUApaTanus, STepuuKanus, OKUCIECHHE U IeTHPUPOBaHIE
cupToB. OCOOEHHOCTH CBOMCTB MHOTOAaTOMHBIX CIIMPTOB. KauecTBeHHas peakIist HA MHOTOaTOMHbIE CITUPTHI.
Baxxueiiime npeacTaBUTENN CIUPTOB: METAHO, 3TAHOJ, 3TUIIEHTIINKONIb, TIUIepHH. PU3n0N0ornieckoe aeicTrue
MeETaHOJIa X 3TaHoJa. PaccMOTpeHne MeXaHU3MOB XUMHUYECKHUX PEaKIIH.

Denonvi. CTpoeHHe, U30MePHsi, HOMEHKJIATypa (PeHOJIOB, UX (PU3UUECKHE CBOMCTBA U MOJy4YeHHEe. X UMHIEeCKHE
cBoiicTBa (peHonoB. KnucnoTHsie cBoiicTBa. B3anMHoOe BiIMSHNE aTOMOB ¥ IPYIIT B MOJIEKYJIaX OPTraHUIECKUX
BelecTB Ha npumMepe deHomna. [TonukonaeHcanyst Genona ¢ hopmanpaerugom. KauectBeHHas peaxius Ha GeHo.
[Ipumenenne denona. MHOroaTroMHbIe (HEHOIIBI.

JemoncTpanun. Beinenenne Boopoaa 13 3THWIOBOTro cnupTa. CpaBHEHHE CBOMCTB CITUPTOB B TOMOJIOTHYECKOM
psny (pacTBOPHMOCTB B BOZIE, TOPEHHE, B3aUMOJICHCTBHE ¢ HaTpueM). B3anmozeiicTBue riunepruHa ¢ HaTpHeM.
[Nomydenue cnoxHbIX 3¢upoB. KadecTBeHHas peakiys HA MHOTOATOMHBIE CTUPTHL. KauecTBeHHast peakiys Ha
¢enon (¢ xnopunom xenesa (I11I), PactBopumocTts deHoa B Bojie IpH pa3IndHON Temueparype. BeitecHeHue
(enona n3 deHonsATa HATPHS YrONBHON KHCIOTOM.

JlaGopaTopHble onbIThI. 1. PacTBopeHue riuieprHa B BoJe B peakuus ero ¢ ruapoxkcuaoM menu (11).
BzanmonetictBue deHosa ¢ OGPOMHOI BOJOW U C paCTBOPOM IIENOYH.

IpakTuyeckue padorsl. 3. «Crnuptsl. DEeHOITBI»

Tema 5. Anvoezuovt u kemownwt. (7+1 uacos)

Anpaernapl 1 KeToHbl. Kiaccugukaris, CTpoeHre UX MOJIEKYJI, i30Mepusl B HoMeHKIaTypa. OcoOeHHOCTH
CTpOoeHUs] KapOOHMIBHOU rpynmbl. u3udeckre CBOHCTBA GOopMaibIeruia U ero TOMOJIOTOB. XUMHUYECKUE
CBOWCTBA aJIB/IETH/IOB, O0YCIIOBICHHBIC HATMYHUEM B MOJIEKyJie KapOOHMIBHOM IPYIIIBI aTOMOB (THIPHPOBAaHHUE,
OKHCJICHHE aMMHAaYHbIMU pacTBOpaMu okcuza cepedpa u ruapokcuna meau (11)). Ilpucoeannenne cuHUIBHON
KUCJIOTHI ¥ OuCynbhuTa Hatpus. KauecTBeHHbIE peakuy Ha albJeruibl. Peakius nonnkonaeHcanuu peHoa ¢
¢dopmanpaerugoM. OCOOEHHOCTH CTPOSHHS U XMMHUUYECKHX CBOWCTB KETOHOB. B3anmMHoe BiMsHHE aTOMOB B
MoJiekyax. ['anoreHupoBaHue aabIeruoB U KETOHOB 110 HOHHOMY MEXaHU3My Ha cBeTy. KauecTBeHHas peakuus
Ha METUJIKETOHBL.



Jdemoncrpamuu. Komteknus anpaerunos. Peakius «cepedpsHOro 3epkana». OkucieHue OeH3aIbIeruia Ha
BO3/yXE.

JlagopaTopHble onbITHI. KauecTBEHHBIC PEaKIMU HA aTbJCTUABI (C aMMUAYHBIMU PACTBOPAMU OKCHUIA cepedpa u
ruapokcugoM meau (I1)). Okucnenue ciupTa B anbaeru. [lomydeHne u cBoiicTBa KapOOHOBBIX KHUCIIOT.

IIpakTuyeckue padorsl. 4. «Anbaeruasl. KeToHB.

Tema 6. Kapoonoswvie kuciomut, cioxcusie Igpupwt u sncupwt. (10+1 yacos)

Kapbonosvie kuciomor. CtpoeHre MOJCKYIT KapOOHOBBIX KHCIOT M KapOoKcmIbHOU Tpymnmsl. Kitaccudukanus n
HOMEHKJIaTypa KapOOHOBBIX KUCIOT. PH3HdecKre CBONCTBA KApOOHOBBIX KHCIOT U HX 3aBUCHMOCTH OT CTPOCHUS
Monekyi. KapOoHoBBIe KUCIIOTHI B Tipupoze. bruonormaeckas poias kapOOHOBHIX KucIoT. O0mue cBoiCTBa
HEOpraHMYECKUX U OPraHUYECKUX KHUCIIOT (B3aMMOAEHCTBUE C METaJUIaMH, OKCHaMU METaJlIOB, OCHOBAHUSIMH,
coJsiMH). BrusiHue yriieBoJopoiHOTO paikaia Ha CHITy KapOOHOBOM KHCIIOTHL. Peakiust aTepupuKanny, ycioBus
ee nposezeHust. OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE, HEIIpEAEIbHbIE KApOOHOBEIE KUCIOTHL. OTAeNbHbIE
MPE/ICTABUTETH KUCIIOT.

Croorcrvie 3¢pupbi. CTpoeHUE CIOXKHBIX 3(HUPOB, M30MepUsl (MEKKIACCOBAst U «YTJICPOIHOTO CKEIETay).
Homenknarypa cioxHbix 3¢pupoB. OOpaTUMOCTh peakiuu dTepru(UKaIiy, THAPOIN3 CI0KHBIX 3(QUPOB.
PaBHOBecue peakuuu: 3TepupUKanni- THAPOIN3a; (GaKTOPHI BIHUSIONINE HA THIPOIIU3.

Kupul - cinoxxHBIC 3GHPHI TIINIEPUHA U KapOOHOBBIX KUCIOT. COCTaB U CTPOECHHE MOJIEKYJ JKHPOB.
Knaccudukanus xupos. OMbIICHNE XUPOB, TOTy4YEeHHE MblUIa. Mbla, 00BSCHEHHE MX MOIOIINX CBOUCTB. JKHpHI B
npupoze. buonorndeckas pynkmms xupos. [lorstue 06 CMC. O0bscHeHIe Moroumx cBoUcTB Mblta 1 CMC.

JemoncTpanuu. XrMA9ecKHe CBOUCTBA YKCYCHON M MypaBBUHOM KHCIIOT. Bo3roHka O€H30iHOM KHCIOTHI.
CBoiicTBa HempeneIbHOM 0JICHHOBOM KUCIOTHI. [lomyuenue cioxHoro 3¢gupa. Koyekius macer.

JlabopaTopHbIe onbITHI. PacTBOPUMOCTH JXUPOB. Jl0Ka3aTeNnbCTBO HENPENEeIbHOTO XapaKTepa XUAKOTO JKUpa.
OwmsuieHue xxupoB. CpaBHeHHe cBOHCTB Mbl1a 1 CMC.

IIpakTnuyeckue padorel. 5. «KapOOHOBBIE KHCIOTHI»

Tema 7. Yeneeoowi. (7+1 uacos)

DTUMOIIOTHA Ha3BaHMS Kiiacca. MoHo-, Au- U noiucaxapusl. [IpeacraButenu ka0 rpynmnsl. buomorndeckas
POJIb YIIIeBOAOB. VX 3HaUCHHE B )KU3HHU YeIOBEKa M 00IIeCTBa.

Mownocaxapudwst. Ix xnaccudukanus. ['ekco3bl v ux npeacraBuTend. [Joko3a, ee puU3HIECKUe CBOMCTBA,
CTPOCHHE MOJICKYITBI. PAaBHOBECHS B pacTBOPE TITFOKO3HI. 3aBHCHMOCTh XUMHYECKIX CBOMCTB TIFOKO3BI OT CTPOCHHS
MoJeKyIbl. B3anmopeticteue ¢ ruapoxcuaoM Menu(1l) mpu koMHATHOI Temmeparype 1 HarpeBaHHH,
STepUpUKAINA, PEaKIUI «CepeOPSTHOTO 3epKajay, THAPHPOBaHUe. Peakiny OposkeHHs TIIFOKO3EI: CITUPTOBOTO,
MOJIOYHOKHUCIOTO. [ TTFoK03a B pupoze. buonormyeckas poib IIFOKO3bL. [[puMeHeHne TITFOKO3EI Ha OCHOBE €€
cBoiicTB. DpyKTO3a KaKk H30Mep IITFOKO3bl. CpaBHEHHS CTPOCHUS MOJICKYII M XUMHYECKIX CBOHCTB TIIFOKO3BI U
(pykro3sl. DpyKkTOo3a B IpUpoae U ee ONOIOTHYECKas POIb.

Hucaxapuodwsi. CTpoenue, odmas popmyna u npeactapurenu. Caxaposa, J1akTo3a, MalIbT03a, X CTPOCHHE U
Ouosnorudeckast poiib. ['naponus nucaxapuaos. [IpoMbIIITIeHHOE TOTYyYeHHE caxapo3bl U3 MPUPOTHOTO CHIPHSI.

Honucaxapudsi. O01as hopmysia U NPeACTABUTEIN: ICKCTPUHBI U TJHUKOTCH, Kpaxmall, [eJIIHII03a
(cpaBHHTEBHAS XapakTepucTHKa). DU3nuecKkre CBOMCTBA MOIUCAaXapUI0B. XUMUYECKUE CBOWCTBA MOJIUCAXapHU/IOB.
Iunponu3 nonucaxapunoB. KauectBennas peaxius Ha kpaxmain. [Tonucaxapuabl B IpUpoJie, MX OMOIOTHIecKas
poxb. [IpuMeHeHne ToNMcaxapuI0B Ha OCHOBAaHUH UX CBOWCTB (BOJIOKHA). [loHSATHE 00 HCKYCCTBEHHBIX BOJIOKHAX.
B3anmopelicTBre IEIUTFONIO36I C HEOPTaHMYECKUMHE U KapOOHOBBIMH KHCIOTaMH - 00pa30BaHUE CIOKHBIX H(PHPOB.

Jemoncrpanuu. B3anmoseiictBue rimoko3sl ¢ ruapokcunom Mean(1l) 6e3 HarpeBaHus ¥ IpU HarpEBaHHH.
Peaknus «cepeOpsTHOTO 3epKajiay TIIOKO3BL. [ MApOIH3 caXxapo3bl, HEIDTI0II036! M KpaxMana. KoJuteKIus BOJOKOH.

JlaGopaTopHble onbITHL. B3anMoieiicTBrE TITFOKO3HI B caxapo3kl ¢ TuapokcunoM menu(1l). Bzanmoneiicteue
Kpaxmaia ¢ Homom. OOpa3ibl MPUPOTHBIX U MCKYCCTBEHHBIX BOJOKOH.

IIpakTuyeckue padorsl. 6. «YTIeBOIB»

Tema 8. Azomocooepicawue coeounenus. (9+1 uacos)

Amuner. Onpenenenne amuHoB. CtpoeHne amuHOB. Knaccuukaris, n3oMeprst 1 HOMEHKJIATypa aMHUHOB.
Ammdatugeckne u apoMaTnyeckne aMuHbL. AHWIHH. [lonydeHne aMIHOB: aIKHIMPOBaHUE aMMHUAaKa,
BOCCTaHOBJICHNE HUTPOCOSANHEHHH (peakiusi 3uHnHa). OU3nyecKre CBOWCTBAa aMUHOB. XMMHUYECKHE CBOUCTBA
aMUHOB: B3aUMOJICUCTBUE C KUCIOTaMH B BOAoH. OCHOBHOCTh aMHHOB. [ OMOJIOTHYECKHI PsiJl apOMATHIECKUX
aMHUHOB. AJIKIJIMPOBAHNE U allMUIMPOBAaHIE aMHHOB. B3anMHOe BIMSIHHE aTOMOB B MOJIEKYJIaX Ha IpUMepe
aMMHaKa, anupaTHIECKUX U apOMaTHIECKUX aMUHOB; aHIJINHA, OEH30J1a 1 HUTPOOCH301a.

Amunokucaomer. CocTaB U CTPOEHUE MOJIEKYJI aMUHOKHUCIIOT, U30MEPHHU. J[BOMCTBEHHOCTb KHCIOTHO-
OCHOBHBIX CBOMCTB aMUHOKHUCIIOT U €€ NIPUYMHBL. B3anMoelicTBe aMHHOKHCIIOT C OCHOBaHUSIMHU, 00pa3oBaHue
CJIOKHBIX 3(UpoB. BaanMoseiicTBre aMUHOKHUCIIOT ¢ CHUIBHBIMH Kuciiotamu. OOpa3oBaHNe BHYTPUMOJIEKYJISIPHBIX
coneil. Peakiys nonMKoHAEHCAIMY AMHUHOKHUCIIOT.

benxu - npuponnsie 6uonosnmmeps!. [lentunHas rpynmna aroMoB U nenTUaHas cBs3b. [lentuapl. benku.
[lepBuuHasi, BTopuuHas ¥ TPETHYHASI CTPYKTYPHI O€IKOB. X IMUYECKHE CBOIMCTBA OEIIKOB: TOPEHHUE, AeHaTypanus,
THIIPOJIN3, KAUeCTBEHHBIE peaknnu. bruonorndyeckne GyHKInN 6enkoB. 3HaueHHE OEIKOB. YeTBepTHUHAS CTPYKTYpa
0eNIKOB Kak arperaius OeITKOBBIX N HEOEITKOBBIX MoJIeKyJI. I moGanbpHas mpobiaemMa OeIKOBOT0 TOJIOJaHMSI U ITyTH e
pemenus. [lonsarue IHK u PHK. IlonsiTue 0 HykneoTuae, MMPUMHIMHOBBIX U IIyPUHOBBIX OCHOBaHUSIX.
Ilepuunas, BropuuHas u tpetrudnas ctpykrypsl JJHK. buonoruueckas pons JJHK u PHK. I'ennas unxenepus u
O6MOTEXHOIOTHSL.

JemoncTpanuu. ONbITH C METHIAMHUHOM: TOPEHHUE, IIENOYHbIe CBOHCTBA pacTBopa. OOpazoBaHue coeil.
B3aumopelicTBrie aHIIMHA C COJITHOW KUCIIOTOM U ¢ OpoMHOI Bomoil. OKpacka TKaHU aHWIMHOBBIM KPACHUTEIICM.




JlokazatenbcTBO HANM4Ms (PyHKIMOHAIBHBIX TPYIIIT B pacTBOPax aMHUHOKHCIIOT. PacTBopeHne u ocaxkaeHne OenKoB.
Henarypanus 6enko. Koimekius «BoiokHay.

JlaGopaTopHble onbIThI. 1.00pa3ibl CHHTETHYECKUX BOJIOKOH. 2. PacTBopenue 6enkoB B Boxe. Koarysiius
skenmatrHa cuptoM. 3.11BeTHBIE peaknuu 6enkoB. 4.00HapykeHHe Oelika B MOJIOKE.

MpakTuueckne padorsl. 7. «IAeHTUDUKAINS OPraHUIECKUX COCTUHEHUI».

Tema 9. Buonozuuecku akmugHnwle geutecmea. (6 uacos)

[Monsarue o ButamuHax. Mx kinaccudukanus u odo3nadenue. [Ipodunakriuka aBUTAMHUHO30B.

[onsatue o pepMeHTaX Kak 0 OMOIOTHIECKHUX KaTadu3aTopax 0emkoBoi mpupoabl. OCOOCHHOCTH CTPOSHHS U
CBOJICTB B CPABHCHHHU C HEOPraHMYESCKHUMH KaTalnn3aTopaMu. 3HaueHUe B OHOIOTHH U IPUMEHEHHE B
npomsinuieHHocTH. Kitaccugukanus gpepmentoB. OCOOCHHOCTH CTPOCHHUS U CBOMCTB (PEPMEHTOB: CENEKTUBHOCTD U
3(h(HEeKTUBHOCTD.

[MoHsATHE 0 TOPMOHAX KaK OMOJOTHYECKU aKTHBHBIX BEIECTBAX, BBIMOIHSIIONINX YHIOKPHHHYIO PEryIISsILHUH,
KU3HE/ICATEIEHOCTH OPTaHH3MOB.

IMonsTHE 0 TeKapCTBaX KaK XHMUOTEPANEBTHICCKHUX npenaparax. ['pynmbl JeKkapeTs: cyab(hamMuisl,
AHTHOMOTHKH, aCTIUPHUH. be3omacHbIe cIIocOObI MPUMEHEHHS JICKapCTBEHHBIX (OPM.

Iloemopenue. (5 uacog)
Pabouas mporpamma 1 Buga «Xumus», 10 Kimacc cocTaBieHa Ha OCHOBE
nporpamMmsel «XumMus», 10 - 11 knaccsel, aBrop O.C. I'abpuensn, «podar», 2007r.

[To yuebnomy mnany MBOYVY « COIII Ne 3» cranuiisl CoBETCKOM Ha M3yUYEHUE
kypca xumuu B 10 knacce orBoautcesa 102 yaca, 3 yac B HEAEMIO.

Ta6J'II/IHa TCMATHYCCKOT'O PACIIPCACICHUA KOJINUICCTBA YaCOB!:

Ne n/n Pa3zoenvt, memwi Konuuecmeso uacos
Aemopckas Pabouas
npocpamma npospamma

BBenenue 5 5

1 CrpoeHnue u knaccudukanms 10 10

OPTraHUYECKUX COCTMHEHU
2 XUMHUYECKHUE PEaKIUuH B 6 6
OPraHUYE€CKON XUMUHU.
3 YTI1eBO10POIBI 24 26 (24+2)
4 CrupTsl 1 PEHOTBI 6 6+1
5 Anbaernnpl. KeToHBI. 7 7+1
6 KapOoHoBbIE€ KHCIIOTHI, 10 10+1
CJIOKHBIE Y(PUPHI U )KUPBI

7 YTI1€BOIbI 7 7+1

8 A3oTcoepikanme 9 9+1
OpTraHUYECKUE COCTMHCHUS

9 buonornyeckn akTHBHBIC 6 6
BEICCTBA

10 [IpakTKy™m 7 -

11 [ToBTOpEHME 5 5

HUmozo 102 102




2.Conepxxanue 00y4eHMsl, nepeuerb NpaKkmuuyeckux pabom, mpebosanus K
HO020MOBKe YUauuxcsi no npeomemy 8 NOIHOM 00vbeme cO8Naoarom ¢ agmopcKou
npozpammou no npeomemy. Co2iacHo asmopcKol npozpamme yuumeib O C80EM)
VCMOMPEHUIO MONCEM USMEHUMb CIPYKMYPY NPAKMUKYMA.

KOHTPOJIBHBIX Pa0OTHI-D,
pakTHYeCKue paboThI-7.

3.Cnucok pexoMeHAyeMOil y4eOHO-MeTOAMYeCKOi JUTepaTyphl

JJISL YYUTeJIA:

Kypnan «Xumus B IIKOJIE»

["azera «IlepBoe ceHTIOps»

Junaxktnueckuit Mmatepuan no xumuu s 10 knacca. [locobue nist yuurens.
Paneuxuii A.M. — IIpocsemenune, 2004. 56¢.

VYuucsk pemats 3anauu no xumun/H.E.Ky3smenko/

Xumust. 10 knacc. [IpodunbHblid ypoBeHb. YUeOHUK 1 00111€00pa30BaTEIbHbIX
yupexaenuil. 'abpuensu O.C.-M.:Ipoda,2010.

O. C. I'abpuensia HacronpHas kaura yunrtens xumun. 10 kinacc Mocksa «biuk u
K» 2011

AJI51 yYAIIMXCH:
5. Xumus 10 knacc. KontponbHbie U ipoBepounbie padboTsl. ["abpuensu O.C.-
M.:Ipoda,2003. — 128c.
6. Xumus. 10 xnacc. [IpodunbHbIil ypoBeHb. YUeOHUK TS
obmeo6pazoBarenbHbIX yupexaenui. ['adpuensa O.C.-M.:/Ipoda,2010.
O. C. TI'abpuensa U. I'. OctpoymoB Opranndeckasi XUMusi B TECTaX, 3a/1a4ax,
ynpaxkuenusx. 10 knacc, «/Ipoda». Mocksa. 2003

IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA
YYEBHOT'O HPEIMETA «XUMU»
B 11 KJIACCE, BA30OBbI1 YPOBEHbD.

M3yyenne xuMHM B CTaplIed MIKOJE IaeT BO3MOXHOCTb JOCTHYb CIEAYIOIIUX pPE3yJIbTaTOB B HaIpaBICHUU

JIMYHOCTHOTO Pa3BUTHSA:

1. BocmHTaHWE POCCHUIICKON TPaKTAHCKOM HMICHTUYHOCTH: MATPHUOTH3Ma, JIIOOBH M yBakeHHMIO K OTedecTBy,
YyBCTBA TOPAOCTH 3a CBOIO PoniHY, 32 POCCHIICKYI0 XUMHUUYECKYIO HAYKY;



(hopMHpOBaHUE LIETIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIECTBEHHOW NPAaKTHKH, a TaKKe COLUAIBLHOMY, KYJIbTYPHOMY, SI3IKOBOMY M JYXOBHOMY MHOT000pa3wio
COBPEMEHHOT'0 MHPA;

(hopMupOBaHHE OTBETCTBCHHOTO OTHOIICHHS K YUYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K CaMOpPa3BHTHIO U
caM000pa30BaHNUI0O HA OCHOBE MOTHBAIMM K OOYUYEHUWIO W MO3HAHUIO, BEIOOPY MPOQPMILHOTO 00pa3oBaHUS Ha
OCHOBe WH(POPMAMK O CYMIECTBYIOUINX MPO(ECcCHsX M JIHYHBIX NPOPEeCCHOHATBHBIX MPEIIOYTSHIH,
OCO3HAaHHOMY IIOCTPOCHHIO HWHIMBUAYATbHOH 00pa30BaTENbHOW TPACKTOPUH C YYE€TOM YCTOHYMBBIX
MTO3HABATEIFHBIX HHTEPECOB;

(hopMupoBaHHE KOMMYHHKATUBHOW KOMITETCHTHOCTH B 0Opa30BaTeNbHOW, OOIIECTBEHHO IOJIE3HOH, ydeOHO-
UCCIIE0BaTENbCKON, TBOPUECKOH U IPYTUX BHIAX JESATENbHOCTH;

(opMHpoBaHME IOHMMaHHWS IEHHOCTH 370pOBOro W Oe3omacHOro oOpas3a »H3HW; YCBOCHHE IPaBHII
WHJMBHIYaJIbHOTO M KOJUIEKTHBHOI'O OE€30MAacHOIO IMOBEICHUS B YPE3BBIYAHBIX CUTYalHMSAX, YTPOXKAIOIIMX
JKM3HU U 30POBBIO JIIOJICH;

(opMHpoBaHME TI03HABATENBLHOM ¥ HMHMOOPMALMOHHOW KYJIBTYpbl, B TOM YHCIIE pPAa3BUTHE HaBBIKOB
CaMOCTOATENbHOM paboThl ¢ y4eOHBIMU ITOCOOMSAMH, KHUT'aMH, TOCTYITHBIMH HHCTPYMEHTAMH M TEXHHYECKUMHU
cpencTeaMu HHGOOPMAIIMOHHBIX TEXHOJIOTHIA;

(hopMupOBaHHE OCHOB SKOJIOTHYECKOTO CO3HAHWS HAa OCHOBE IPH3HAHMSA IIEHHOCTH JKH3HH BO BcexX o€
TIPOSIBICHUAX ¥ HEOOXOAMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIIICHHS K OKpY>KaroIIei cpene;

pa3BUTHE TOTOBHOCTH K PEIICHHIO TBOPYECKUX 3ajad, YMEHHSI HaXOOUTh aleKBaTHBIC CIIOCOOBI MOBEACHUSI U
B3aWMOJICHCTBHS C TApTHEPAMH BO BpeMs y4eOHOH M BHEYUEOHOH NeATEIFHOCTH, CIOCOOHOCTH OICHHBATH
MpoOJIEMHBIE CHTYyallMd W ONECPATHBHO MPUHHUMATH OTBETCTBEHHBIC PEIICHHUS B PA3NMYHBIX TPOIYKTUBHBIX
BUJAX JeSATeNbHOCTH (yueOHasi MOMCKOBO-HCCIIeI0BATENbCKAs, KIIyOHAs, IPOEKTHAsA, KPY>KKOBas U T. 1I. )

MeTtanpeAMeTHBIMH pe3yjIbTaTaMH OCBOCHHS OCHOBHOH 00pa30BaTeIbHOW IPOTPaMMbI OCHOBHOTO OOIIEro
00pa3zoBaHUs SIBISIIOTCS:

1.

2.

10.
11.

12.

OBJIaJICHUE HABBIKAMH CAMOCTOSITEIILHOTO IPHOOPETEHHSI HOBBIX 3HAHU, OpraHn3aliy Y4eOHOH AesSTeIbHOCTH,
MOKCKA CPENICTB €€ OCYILECTBIICHHUS;

YMEHHE MJIaHUPOBaTh MYTU JOCTHKEHHS LEJIell HA OCHOBE CAMOCTOSTEIBHOIO aHAIN3a YCIOBHH M CPEICTB UX
JOCTHXEHUS, BBIICJATh AIbTEPHATHBHBIC CIOCOOBI JOCTHKEHHS IIETM M BBIOMpaTh HanOonee 3(hQEeKTHBHBIA
CIoCco0, OCYLIECTBIITH ITO3HABATEIbHYIO PE(IEKCHI0 B OTHOLICHWUH JACHCTBHH IO PEIICHUIO y4YeOHBIX MU
MO3HABATENbHBIX 3a/1a4;

yYMEHHE TOHMMAaTh IpOOIeMy, CTaBUTHh BOIPOCHI, BBIIBUIaTh THUIIOTE3Yy, 1aBaTh OINPEICICHUE MOHITUAM,
Ki1accu(UIMPOBaTh, CTPYKTYPHPOBATh MaTepHall, MPOBOANUTH KCIIEPUMEHTHI, apryMEHTHPOBAaTh COOCTBEHHYIO
MO3UIHIO, GOPMYITHPOBATH BHIBOBI U 3aKIIIOUCHHS;

YMEHHE COOTHOCUTH CBOM JACHUCTBHUS C IUIAaHUPYEMBIMH pe3yibTaTaMH, OCYLIECTBISATh KOHTPOJIb CBOEH
JIESITEIHHOCTH B TPOLIECCE TOCTHIKEHUS Pe3yibTaTa, ONpeAeaTh CIIOCOOb! JEHCTBUI B paMKax MPEeaIOKEHHBIX
yCIIOBHH U TpeOOBaHUH, KOPPEKTHUPOBATH CBOM JICHCTBHS B COOTBETCTBUH C M3MEHSIONLIEHCA CUTyalneH;
(opMupoBaHHE M Pa3BUTHE KOMIICTEHTHOCTH B OOJIACTH HCIOJNB30BAaHUS HWHCTPYMEHTOB M TEXHHYECKHX
cpeAcTB NHPOPMAIMOHHBIX TEXHOJIOTHH (KOMITBIOTEPOB 1 IIPOrPaMMHOT0 o0ecIiedeH st) Kak HHCTPYMEHTAIbHO
OCHOBBI Pa3BUTHSI KOMMYHHUKATHBHBIX U TI03HABATEIbHBIX YHUBEPCAIBHBIX YIEOHBIX NEHCTBHH;

yYMEHHE CO3[aBaTh, NPHUMEHATh M MPEoOpa3OBHIBATH 3HAKW M CHUMBOJIBI, MOJEIM W CXEMbI JUIS pPEIICHHS
y4eOHBIX U ITO3HABATENbHBIX 337134,

yYMEHHE H3BJEKaTh MH(OPMALMIO M3 PA3INYHBIX MCTOYHHKOB (BKJIIOYAs CpEICTBA MacCcOBOW HWH(OpMAINH,
KOMIIaKT-IUCKA y4eOHOTO Ha3Ha4deHHs, pecypchl VHTepHeTa), CBOOOAHO TOJIB30BATHCS CHPABOYHOMN
JUTEpaTypol, B TOM 4YHCJIE€ UM Ha ODJICKTPOHHBIX HOCHUTEINSX, COONIOJAaTh HOPMBI HMH(OPMAIMOHHOMN
M30MPaTeNbHOCTH, ITUKH,

YMEHHE Ha TMpaKTHKe IOJh30BATHCS OCHOBHBIMH JIOTMYECKHMMH TIpHEMaMH, METOAAMH HaOII0JeHus,
MO/ICTIMPOBaHuUs, 00BSICHEHUSI, PElIeHHs TIPOOJIeM, IIPOrHO3UPOBAHUS U JIP.;

YMEHHE OPTaHU30BHIBATh CBOIO JKU3HB B COOTBETCTBHHM C MPEJCTABICHUIMH O 3J0POBOM 00pa3e JKHU3HH, paBax
1 00513aHHOCTSIX TPAXIaHWHA, IIEHHOCTAX OBITHS, KyJIbTYPBI M COLMATIBHOTO B3aUMOJICHCTBHS;

YMEHUE BBIIOIHSTH I03HABATENIbHBIE U IPAKTUYECKHE 3aaHUS, B TOM YHCIIE IPOEKTHEIE;

YMEHHE CaMOCTOSTEIbHO U apryMEHTHPOBAaHHO OLICHMBATb CBOU ACHCTBUSL M JEHUCTBHSA OJHOKIACCHUKOB,
COJIeprKaTebHO 00OCHOBBIBAsI MPABMIILHOCT MJIM OLIMOOYHOCTH Pe3ysbTaTa M Crocoda JeHcTBYs, alleKBaTHO
OLICHNBATh OOBEKTHBHYIO TPYAHOCTh KaK Mepy (pakTHUECKOTO WIIM IPEAIOaraeéMoro pacxoja pecypcoB Ha
pelleHye 3a7a4y, a TakKe CBOM BO3MOKHOCTH B JOCTHXKEHUH LIEJIU ONPEAEICHHON CI0KHOCTH;

yMeHHe paboTraTth B rpymnmne — 3((eKTHBHO COTPYOHHYATh W B3aMMOJIEHCTBOBATh Ha OCHOBE KOOPAWHAIINU
Pa3NUYHBIX TO3UIMHA NPHU BEIPAOOTKE OOIIEro pemieHWs B COBMECTHON IESTEIbHOCTH; CIyIIaTh HapTHEpPA,
(hopMyIHpPOBATH U APTyMEHTHPOBATH CBOE MHEHHE, KOPPEKTHO OTCTAWBATh CBOIO ITO3UIMIO U KOOPAWHHPOBATH
ee C TO3WIMH TMapTHEpOB, B TOM 4YHCIE B CHUTyallMd CTOJKHOBEHHMS HHTEPECOB; MPOIYKTHBHO pa3perath
KOH(IMKTH HA OCHOBE y4deTa HHTEPECOB U MO3UIMK BCEX €0 YYaCTHHKOB, TOWCKA U OIEHKH aJbTePHATUBHBIX
CIoco0OB pa3pereHus: KOHPIUKTOB.

IIpenmerHbiMH  pe3yabTaTamMu  ocBoeHHs OCHOBHOWM 00pa3oBaTEeNbHOW NPOrpaMMBl  OCHOBHOTO — 0O0IIero
00pa30BaHUs SBISIOTCS:

1.

2.

(hopMupoBaHHE TIEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHUN O BEIECTBAX, MX HPEBPALICHUAX U
MPaKTUYECKOM NMPUMCHCHHH; OBIIAJICHUC TOHATUIHHBIM aIllapaToM U CUMBOJIUYCCKUM SI3BIKOM XUMHM;
0CO3HaHHE OOBEKTHBHOM 3HAYMMOCTH OCHOB XMMHYECKOH HayKM KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSA,
XUMHWYECKIX HPEBPANICHAN OPraHUIEeCKUX M HEOPTaHUIECKUX BEIIECTB KaK OCHOBHI MHOTHX SIBIICHHH KUBOU 1
HEKUBOW MIPUPOABI; YTITyOJIeHHe MTPEACTaBICHAN O MaTepHaIbHOM eIMHCTBE MHUPA;



3. oOBIaJeHHE OCHOBAMU XMMHMYECKOW I'DAMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U OOBEKTHBHO OLICHHBATDH
JKM3HEHHBIE CHUTYyallu, CBSI3aHHbIE C XHMMHEH, HaBbIKaMu O€30MacHOro oOpalleHus ¢ BelIeCTBaMHU,
UCIIOJIb3YEMBIMH B TIOBCETHEBHOMW KHU3HH; YMEHHEM aHAIM3MPOBATh U IJIAHUPOBATH IKOJIOTHUECKH Oe30macHoe
HOBEJCHHE B [ETIIX COCPEIKESHHS 310POBbsI 1 OKPY’KaroLleil Cpesl;

4. (¢dopMupoBaHNE YMEHUH yCTaHABIMBATH CBS3HM MEXIY PeajbHO HAaOJIONAaeMbIMH XUMUYECKUMH SIBICHUSAMU H
IPOIEeCCaMHy, MPOUCXOAAIUMH B MHKPOMHUPE, OOBSCHATh NIPUYMHBI MHOTOOOPa3us BEIECTB, 3aBUCHMOCTh HX
CBOICTB OT COCTaBa U CTPOCHUS, a TAK)KE 3aBUCHMOCTh IPUMEHEHUS BELIECTB OT UX CBOMCTB;

5. TpuHOOpeTeHHs OIbITa HCIOJIB30BAHHS PAa3IMYHBIX METOIOB H3y4YEHHs BEINECTB;, HAONIONCHUS 3a HUX
NPEBPAICHASIMA TIPH  TIPOBEICHUH HECIOXKHBIX XHMHYECKHX OKCIICPHMCEHTOB C  HCIOJB30BAaHHEM
J1a00paTOpHOro 000PYI0BAHHS M PUOOPOB;

6. yMeHHe OKa3bIBaTh MEPBYIO MOMOIIb IPH OTPABICHUAX, OKOTAX U IPYTUX TPABMaX, CBA3aHHBIX C BEIECTBAMHU
1 1a00paTOPHBIM 000pyJOBaHHEM;

7. oBnaxeHue NmpueMamu paboThl ¢ MH(YOpMaLed XUMUYECKOTO COJlepKaHus, IIPEACTaBICHHON B pa3Hoil popme
(B Buze TekcTa, Gopmyi, TpaduKoB, TAOIMYHBIX JAaHHBIX, CXeM, (oTorpaduii u np.)

8. cosnmanue oCHOBBHI JUIsl (POPMUPOBAHUS HHTEPECA K PACIIMPEHHIO U YIITyOJISHUIO XMMUUECKUX 3HaHUH U BEIOOpa
XIUMHHU KaK MPOQIIFHOTO MpeIMeTa P Iepexoie Ha CTYIIeHb CpeaHero (IOJTHOTO) 00mero o0pa3oBaHusd, a B
JaJbHEeHIIeM 1 B KauecTBe cepbl CBoe NpodecCHOHAIBHON IeITeIbHOCTH;

9. (¢opmupoBaHHEe NPEACTABICHUI O 3HAUYCHUH XUMHYECKOH HAyKH B PELIEHHMH COBPEMEHHBIX SKOJIOTMYSCKHX
npo6ieM, B TOM YHCIIE B IPEAOTBPAILCHAN TEXHOTCHHBIX M AKOJIOTHYECKHX KaTacTpod.

BeinmycKkHUK Ha 0230BOM YPOBHE HAYYHMTCH:

- IOHUMATh XUMUYECKYI0 KapTUHY MHpa KaK COCTaBHYIO 4acTh LIEJIOCTHOW KapTUHBI MUDA;

- PACKpbIBaTh pOJIb XMMUU U XMMHUYECKOTO NPOU3BOJACTBA KaK IPOU3BOAUTEIBHON CHIIBI
COBPEMEHHOT0 00IIIeCTBa;

- (hopMyIMpOBaTh 3HAYEHUE XUMUH U €€ JOCTI)KEHHU B TOBCETHEBHOM JKU3HU UEJIOBEKA;

- YCTaHABJIMBATh B3aUMOCBSI3U MEXKYy XUMHUEHN U JPYTUMHU €CTECTBEHHBIMU HayKaMH;

- (OopMyIMPOBATH OCHOBHBIE MOJOXKEHUS TEOPUM XMMUYECKOI'O CTPOCHMS OPraHMYECKUX
coequHeHuii A.M. byriepoBa W WUIIOCTpUPOBAaTH MX MpPUMEpPAMHU U3 OPraHUYECKOM U
HEOPraHUYECKON XUMUU;

- apryMEHTHUPOBATh YHUBEPCAJIbHBIN XapaKTep XMMHUYECKUX IMOHITHH, 3aKOHOB U TEOpUIl
JUIsl OPraHU4ECKON U HEOPraHNYECKON XHUMMUH;

- ¢opmynupoBarh [lepumonnueckuit 3axkon J[.M. MenneneeBa M 3aKOHOMEPHOCTH
U3MEHEHUH B CTPOCHUHU U CBOMCTBAX XMMUYECKHUX 3JIEMEHTOB M 00pa30BaHHBIX UMM BELIECTB Ha
ocHoBe [leproanueckoii cucteMsl kak rpaguyeckoro orodpaxenus [leproauueckoro 3akoHa;

- XapaKTepu30BaTh S- U P-JIEMEHTHI, a TaKXKe JKEIe30 IO MX I[OJIOKEHHI0 B
Ilepnonnueckoii cucreme /1.11. Menneneena;

- KJIacCU(PUUMPOBATh BHJbl XUMHMUYECKOW CBSI3M U THUIIBl KPUCTAJUIMYECKUX PEIIETOK,
OOBSACHATH MEXaHU3Mbl UX O00pa30BaHUS U JOKA3bIBaTh €IMHYIO MPHUPOAY XUMHUECKHUX CBSI3Ei
(KOBaJIEHTHOM, MOHHOM, METAIITUYECKON, BOJIOPOAHON );

- OOBSCHATH MPUUMHBI MHOT000pa3us BEIIECTB Ha OCHOBE IPUPOJbI SBJICHUI H30MepuH,
TOMOJIOTHH, aJNIOTPOIINH;

- KJ1accu(pUIMPOBaTh XUMUYECKUE PEAKIIUN B HEOPIraHUUECKON U OpraHMYecKOil XUMUHU 110
pa3IMYHBIM OCHOBAaHMUSM W YCTaHABIMBATh CHELU(PHUKY THUIOB peakiuil oT obuiero uepes
0COOEHHOE K €IMHUYHOMY;

- XapaKTepHU30BaTh TMAPOJIN3 KaK CcHelU(UUYHBI OOMEHHBINH MPOLECC U PacKphIBaTh €ro
POJIb B )KUBOW U HEXKUBOM IIPUPOJIE;

- XapaKTepH30BaTh AJIEKTPOJIN3 KaK CHeUU(UYHBIN OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIN
MIPOLIECC U €r0 MPaKTUUYECKOe 3HAYCHHUE,

- XapaKTepU30BaTh KOPPO3UI0 METAIUIOB KAK OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIN MTpOLIECC
U TIpeJy1araTh CrocoObl 3alllUThI;

- OIHKCBHIBaThb TNPUPOJY MEXAHU3MOB XUMHUYECKHMX PEAKLUI, MPOTEKAIOIIMUX MEXIY
OpraHMYECKUMHU U HEOPTaHUYECKUMU BEIIECTBAMU;

- KJ1TaccU(pUIMPOBaTh HEOPTaHUYECKHE U OPraHUYECKHE BEIIEeCTBA;

- XapaKkTepHu30BaTh O0IINEe XUMUYECKHE CBOMCTBA Ba)KHEHUIIINX KJIACCOB HEOPIraHUYECKUX U
OpPraHMYeCKUX COeIMHEHUH B IJIaHE OT 0OIIEero yepe3 0COOEHHOE K €TUHUYHOMY

- HCIOJb30BaTh 3HAKOBYIO CHCTEMY XHMMHMUYECKOTO S3bIKa JUIsl OTOOpa)keHHs COCTaBa
(xumuueckue GopMysbl) U CBOMCTB (XUMHUYECKHE YpPaBHEHUS ) BEIIECTB;

- HCIOJIb30BATh IIPAaBWJIa M HOPMBI MEKIYHApOIHOM HOMEHKIATYPHl IJIsi HAa3BaHUU
BEIIECTB N0 (popMyliaM U, HA0OOPOT, AJISI COCTABIICHUS! MOJIEKYJISIPHBIX U CTPYKTYPHBIX (hopMyI
COCIMHEHUH 110 UX HA3BAHUAM;



- 3HaTh TPUBUAJIbHbIC HA3BAHUS BaXKHEUIINX B OBITOBOM U NMPOU3BOICTBEHHOM OTHOILIEHUU
HEOPraHMYECKUX U OPTaHHMYECKUX BEIIECTB;

- XapaKTepU30BaTh CBOMCTBA, MOJYYEHHE U MPUMEHEHUE BAKHEHIIUX MPEACTaBUTENICH
TUIIOB M KJIACCOB OPTraHMYECKUX COCAMHEHUH (aJKaHOB, aJKEHOB, AaJKUHOB, aJKaJWEHOB,
apoOMaTHYECKHUX YTJIEBOJIOPOAOB, CIUPTOB, (DEHOJIOB, allbJETUIOB, MPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT, CIIOKHBIX 3(UPOB U KHUPOB, YIIIEBOJIOB, AMUHOB, aMHHOKHUCIIOT);

- YCTaHaBJIMBAaTh 3aBUCUMOCTh SKOHOMMKH CTpPaHbl OT JO0OBIYHM, TPAHCIOPTUPOBKU U
nepepadOoTKU YIriIeBOIOPOIHOTO CHIPhs (HEPTH U MPUPOJHOTO Tras3a);

- SKCIIEpUMEHTAIIbHO MOATBEPXKAATh COCTaB M CBOWCTBA BaXHEHIIMX MpeICcTaBUTENEH
U3YYEHHBIX KJIACCOB HEOPTaHMYECKUX M OPTraHMYECKUX BEUIECTB C COOIIOJIEHUEM IpaBUII
TEXHUKU O€30MacHOCTH [UIsi paboThl C XHUMHUYECKUMHU BEUIECTBAMH M JIaOOpaTOPHBIM
000pyI0BaHUEM;

- XapakTepu30BaTh CKOPOCTh XMMHUYECKON peaklud U €€ 3aBUCUMOCTb OT Pa3IUYHBIX
(baxTopoB;

- XapakTepu3oBaTb XHMHUYECKOE€ PAaBHOBECHE U €ro CMEIIEHHE B 3aBUCUMOCTU OT
pa3IuYHbBIX (AKTOPOB;

- TPOU3BOJUTH pACYEThl MO XUMHUYECKUM (QopMyjaM U YypaBHEHUSM Ha OCHOBE
KOJINYECTBEHHBIX OTHOIICHUH MEX/Ty YUaCTHUKAMU XUMHUYECKUX PEaKIIHIA;

- cobmogaTh mMpaBujiia OKOJOTHYECKOW OE30MacHOCTH BO B3aUMOOTHOIICHHUSX C
OKpYXXalomied Ccpefaod mpu OOpalleHud ¢ XHMHUYECKHMMH BEIIECTBAMH, MaTepHalaMd |
MPOLIECCAMH.

BoinmyckHuK Ha 0230BOM YPOBHE MOJIYYHT BO3MO’KHOCTh HAYUHMThCSH:

- HUCIOJb30BaTh METOJ/Ibl HAyYHOTO IO3HAHMSI IPU BBINOJIHEHUU IPOEKTOB M Yy4eOHO-
UCCJIE0BATEIbCKUX 3a7ja4 XMMUUECKON TEMATHKH;

- IPOTHO3MPOBATH CTPOCHHUE U CBOMCTBA HE3HAKOMBIX HEOPraHMYECKMX M OPTaHMYECKHUX
BELIECTB Ha OCHOBE aHAJIOTHH;

- NIPOTHO3UPOBATh TEUYEHHE XHWMHUYECKHMX IIPOLECCOB B 3aBUCUMOCTH OT YCJIOBHHM HX
NPOTEKaHMs U MpeaIaraTb ClocoObl yIpaBiIeHUs STUMH MPOLIECCAMU;

- YCTaHaBJIMBATh B3aUMOCBS3M XUMHH C IpeIMETaMH T'yMaHHUTapHOIO IUKJa (S3BIKOM,
JUTEPATypON, MUPOBOH XYI0KECTBEHHOHN KYJIBTYpOil);

- pacKpbIBaTh POJIb XUMUYECKUX 3HAHUN B Oyylel MpakTUYECKOM e TeNbHOCTH;

- packpelBaTb pPOJb XUMHMYECKMX 3HAaHMH B (OPMUPOBAHMM HWHAWBUIYAIbHON
00pa30BaTeNbHOI TPACKTOPUH;

- IPOTHO3MPOBATH CIIOCOOHOCTH HEOPraHWYECKUX U OPraHMYECKHUX BEIIECTB HPOSBIATH
OKHUCJIUTEIbHbIE W/WIM BOCCTAHOBUTENIbHBIE CBOWCTBA C YYETOM CTENEHEH OKHCIeHUs
3JIEMEHTOB, 00pa3yOLMX UX;

- apryMEHTHPOBATh €IMHCTBO MHUpPA BEIIECTB YCTAaHOBJICHUEM I'€HETUUYECKON CBSA3U MEXKIY
HEOPraHUYECKUMH U OPTraHUYECKUMU BELIECTBAMHY,

- BJIaZIETh XUMUYECKHUM SI3BIKOM I 000TallleHus CIOBApPHOTO 3amaca U pa3BUTHUS PeUn;

- XapakTepu30oBaTb CTAaHOBJICHME HAy4YHOM TEOpPUM Ha IMPUMEpPE  OTKPLITUSA
Ilepnonueckoro 3ak0Ha ¥ TEOPUHA XUMUYECKOTIO CTPOCHHSI OPraHUYECKUX BEILIECTB;

- KPUTUYECKHU OTHOCHUTBHCS K ICEBIOHAYYHOH XMMHYECKOH MH(OpMAILUH, MMOIydyaeMol U3
Pa3HBIX UICTOYHUKOB;

- MOHMMATh TJI00AJbHBIE MPOOJIEMBI, CTOSIIUE TEpe]l YeIOBEYECTBOM (IKOJOTHYECKUE,
SHEPreTHUECKHe, ChIPbEBbIE), U MpeuiaraTb MyTH UX PEHIeHHs, B TOM YHCJIE€ M C MOMOUIBIO
XUMUH.

COJIEP’KAHME PABOYE MPOT'PAMMBI IO XUMMH, 11 KJIACC
(68 UACOB, 2 YACA B HEJIEJIIO)

Tema 1. Ctpoenue aTroma u nepuoandeckuii 3axon J[. U. MennaesieeBa (6 1)



OCHOBHBIECBEJEHUSIOCTPOECHUUATOM . AApo: MPOTOHBI U HEUTPOHBI. MI30TOIEI.
DJEeKTPOHBI. DIEKTPOHHAs 000JI04Ka. DHEPreTHUECKUil ypoBeHb. OCOOCHHOCTH CTPOCHUS
AJICKTPOHHBIX 000JI0YEK ATOMOB 3JIEMEHTOB 4-TO U 5-TO MEPUO0B MEPUOTUIECCKON crcTembl /1.
1. Menneneesa (nepexoHbIx 31eMeHTOB). [loHsaTue 06 opOUTaIsaX. s- U p-opoOUTAIH.
DNEeKTPOHHbIE KOH(UTYpAIITN AaTOMOB XUMUYECKUX AJIEMEHTOB.

ITepuonnueckuinzakon /[ M. MenneneeBaBCBETEYUYECHUSIOCTPOECHHUHU
aT oM a. Otkpsitue [. 1. MeHnnaeneeBbIM NEPUOAUYECKOTO 3aKOHA.

[Tepuonnueckas cuctema Xumudeckux 3meMenToB [1. 1. Menneneesa - rpadudeckoe
oToOpakeHHe MEPUOINIECKOro 3aKoHa. DU3NYECKHU CMBICI TIOPSIKOBOTO HOMEpA JIEMEHTA,
HOMepa Mepuoia U HoMepa rpynisl. BaneHnTHsie s5ekTpoHbl. [IpuyrHbI H3MEHEHHS CBOWCTB
3JIEMEHTOB B MIEPUOJIAX U rpymax (TJIaBHBIX MOJATPYIIAX).

[TonoxxeHue BOJIOPOIa B NEPUOANYECKON CUCTEME. 3HAUEHUE MEPUOIUUECKOTO 3aKOHA U
MEPUOJNYECKON CUCTEMBI XUMHUECKUX 31eMeHTOB [[. . Menaeneesa s pa3BUTHS HAYKU U
MOHUMaHUS XUMUYECKOW KapTUHBI MUPA.

JemoncTpamuu. Pa3znuunbie popMbl IEPUOIUICCKON CUCTEMbI XUMHUUYECKHX d1eMeHTOoB J[. U.
Meneneesa.

Tema 2. CTpoeHue BemecTBa (26 )

MonHagsxuMHUYECKasaCBS3b. KiTHOHBI M aHUOHEI. KJ'IaCCI/I(I)I/IKaL[I/IH HOHOB. MloHHBIC
KPHUCTANIMYCCKUEC PCUICTKHU. CBolicTBa BCIICCTB C O9TUM THIIOM KPUCTAJUIMYCCKUX PCUICTOK.

KoBaneHTHaAaIXHUMHUYCCKASICBSI3b. BHGKTpOOTpI/IHaTeHLHOCTB. HOJ'ISIpHaH u
HCIOJISIpHAA KOBAJICHTHBIC CBA3U. I[I/IHOJII). HOJISIpHOCTI) CBs3U U NOJIAPHOCTHL MOJICKYJIBI.
OOMeHHBIH U I[OHOpHO-aKI_[eHTOpHHﬁ MCXaHU3MbI O6p330BaHI/IH KOBaJICHTHOM CBSI3H.
MOJIGKy.]I?[pHI)IC 1 aTOMHBIC KPUCTAJUIMYCCKUC PCHICTKU. CaoiicTBa B€IICCTB C OTUMH THUIIaMU
KpUCTAJUIMYCCKUX PCIICTOK.

MeTtannuyeckasiXuMuudecKascBs3b OCOOEHHOCTH CTPOEHUSI aTOMOB METAJLIOB.
Meramndeckas XUMUYECKasl CBsSI3b U METaJUIMUecKasi Kpucrayuimueckas pemerka. CBoiicTBa
BEILIECTB C ITUM TUIIOM CBSI3H.

BonopoanHasxuMuueckascss3b. MeXMOIEKYJISIPHAS. U BHYTPUMOJIEKYJISIPHAS
BOJIOPOJIHAS CBSI3b. 3HAUEHHE BOJIOPOIHON CBSI3U JJISl OPraHU3aluy CTPYKTYp OMOIOIMMEPOB.

Peakxnuu,uaymueOE3U3MEHCHUSICOCTAaBaBeIleCTB. AIUIOTPOIHS U
AJJIOTPOIIHbIE BUAOM3MEHEHUs. [[puunHbI annoTponuu Ha IpuMepe MOAU(PHUKAIIUN KUCIOpoa,
yraepoaa u ¢pocdopa. O30H, ero duonornueckas poib. M3oMepsl u n3o0Mepusi.

[a3000pa3HOECOCTOSSHUEBEIIECTB a. [pu arperaTHBIX COCTOSIHUS BOABI.
OcobeHHocTu cTpoeHus razoB. MossipHbIi 00beM ra3000pa3HbIX BemiecTB. [Ipumepsl
ra3o00pa3HbIX MPUPOIHBIX CMECE: BO3YX, IPUPOAHBIN Ta3. 3arpsizHeHne arMocepsl
(KMCTIOTHBIE 10°KI1, TAPHUKOBBIN 3 ekT) u 6oprda ¢ HUM.

[TpencraBuTenu ra3000pa3HBIX BEIIECTB: BOJAOPO/I, KUCIOPO, YIICKUCIIBIN Ta3, aMMHUAK,
sTuieH. MIx monydenne, coOupanue u paclio3HaBaHHeE.

TBepaoecocTOsSSHUEBEIECTB a. AMOpQHbBIE TBEp/IbIEe BEIIECTBA B IPUPOJIE U B
’KM3HU YeJIOBeKa, UX 3HaUeHUe U npuMeHeHne. Kpucranmmueckoe CTpoeHHe BEIECTBa.

HucnepcHblecucTeM bl [lonarue o aucnepcHpix cucremax. lucnepcHas dasa u
nucriepcuoHHas cpea. Knaccugukaius 1ucnepcHbIX CUCTEM B 3aBUCMOCTH OT arperaTHOro
COCTOSTHUS IUCTIEPCHOM Cpe/Ibl U AUCTIEPCUOHHOM (a3bl. ['pybonncnepcHbIe CUCTEMBI:
OMYJIBCUH, CYCIIEH3UH, a3PO30JIH. TOHKOAUCIIEPCHBIE CUCTEMBL: TE€IIU U 30IH.

CocTtaB BemecTBauCM e C e i BemecrBa MOJIEKyJIIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHMS. 3aKOH MOCTOSIHCTBA COCTAaBA BEILIECTB.

[TonsiTHE «10JI» U €e Pa3HOBUIHOCTH: MaccoBas (J10JIsl 2JIEMEHTOB B COCTUHEHUH, JTOIIS
KOMITOHEHTa B CMECH - J0JIsI IPUMECEH, 0JIsl pACTBOPEHHOTO BEIIECTBA B PACTBOPE) U
oObeMHas1. J{oms BBIXOAA MPOAYKTA PEaKIMH OT TEOPETUIECKH BO3MOMKHOTO.



JdemoncTpaunu. Mojiesib KpUCTAUTMYECKON PEIETKU XJIOpuaa HaTpusd. Moaenu
KPUCTAJNTHYECKUX PEIIETOK «CyXOro JbJay» (WK uoja), anmmasa, rpaduta (wim kapua). Monenb
moutekysibl JIHK. O6pasiiel pa3nuyHbIX TUCTIEPCHBIX CUCTEM: AIMYJIbCHM, CYCTICH3HM, a9pP030JIeH,
reneit u 3oneit. Koarymsanus. Cunepesuc. D¢ dexr Tungans.

JlaGoparopHble onbIThI. 1. O3HAKOMJIEHHE C TUCIEPCHBIMU CUCTEMaMHU.
IIpakTuyeckasi padora Nel. [Toydyenue, coOupanue u pacro3HaBaHUE Ta30B.
Tema 3. Xumuueckue peaxuuu (16 u)

Peakxnuu,manymuecusMeHEHUEMCOCTAaBaBe el e cTB. Peakuuu coenuHenus,
pa3okKeHUs, 3aMellleHUsl 1 OOMEHa B HEOpraHM4eCKON U OpraHndeckoil xumun. Peakium sk30-
U 3H70TepMuYecKkue. TernoBoii 3pPeKT XUMHUECKONW PEaKIUU 1 TEPMOXUMHUECKUE YPaBHEHHUS.
Peakuuu ropenusi, Kak YaCTHBIN Cilydaid SK30T€PMHUUECKUX PEAKITUH.

CkopocThXxuMHUUYECKONWpeEakuu CKOpOCTb XUMHUUECKON peaklIMU. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOHM peaklUy OT MPUPOAbI pEarupyrolux BEUIeCTB, KOHLEHTPALIH,
TEMIIEPATYPBI, IJIOLIAAH TIOBEPXHOCTH CONPUKOCHOBEHHUS U KaTaiu3aTopa. Peakiuu romo- u
rereporennsle. [loHsTHe 0 Katanuse u KaTanu3aTopax. @epMeHThI Kak ONOIOTHYecKue
KaTaJIu3aTophl.

O0OpaTuMOCTHhXUMHYECKHXDPeakIuil. HeoOpatumeie n 00paTumMbie XUMUYECKHE
peakuuu. COCTOSIHUE XUMUYECKOT0 PaBHOBECHS JUIsl 0OPAaTUMBIX XUMHUECKUX PEAKIIUH.
Crioco0bI cMemIeHusT XMMUYECKOT0 PAaBHOBECHSI Ha TIpUMepe CHHTe3a aMMuaka. [lonstue 06
OCHOBHBIX Hay4YHbBIX IPUHIUIAX IPOU3BOJCTBA Ha IPUMEPE CUHTE3a aMMHUaKa U CEPHOI
KHUCIIOTBI.

QHGKTpOHI/ITH H HCIJICKTPOJIUTHI. BJICKTpOJ'II/ITI/I‘ICCKaH Jucconuanus. KI/ICJ'IOTLI, OCHOBaHHA U
COJIK C TOYKHU 3pCHUA TCOPUU 3JI€KTpOJII/ITI/I‘-IeCKOﬁ JUCCOMaliu.

I'maIponNHU30pPraHMYeCKUXUHEOPraHUUYECKUXCOECIUHECHHUU.
Heob6paTtumslil ruaponans. O6paTuMsblil ruponus coneil. ['maposin3 opraHndyeckux coemHeHUN
Y €ro IIPaKTUYECKOEe 3HAYECHHUE JUIsl IOJyYEeHHsI THAPOJIU3HOIO CIIUPTa U MblIa. bronornyeckas
POJIb THIPOJIN3A B IUIACTHUECKOM M 3HEPreTUYECKOM OOMEHE BEIIECTB M SHEPTHH B KIIETKE.

OKI/ICJ'II/ITGJ'[I)HO-BOCCTaHOBI/ITeJ'II)HI)ICPGaKHI/II/I. CrerneHb OKUCIICHUS.
Onpez[eneHI/Ie CTCIICHU OKHUCJICHUSA I10 q)OpMyJ'IC COCAMHCHUA. [ToHsiTHE 00 OKUCIUTEIHLHO-
BOCCTAHOBHUTCIIbHBIX PCAKIIHUAX. Okucnenue u BOCCTAHOBJICHUEC, OKHCIIUTEIIb U BOCCTAHOBHUTCIIb.

DA eKTpoJu3. DINEKTPOJIU3 KaK OKUCINUTEIbHO-BOCCTAHOBUTENBHBIN Mpoliecc. DIEKTPOIU3
pacIIaBoB ¥ pacTBOPOB Ha IpUMepe xJiopuaa Hatpus. [IpakTuyeckoe npumMeHeHue
AIIEKTPOIIH3A.

JeMoHcTpanun. 3aBUCUMOCTb CKOPOCTH PEAKLIMU OT IIPUPO/BI BEIIECTB HA IPUMEPE
B3aMMOJIEHCTBHS pAaCTBOPOB PA3IMYHBIX KUCIOT OAMHAKOBON KOHIIEHTPALMH C OJIMHAKOBBIMU
rpaHyJIaMy [IUHKA U B3aUMOJICHCTBHS OJIMHAKOBBIX KYCOUKOB PAa3HBIX METAJUIOB (MarHus,
IIMHKA, JKeJIe3a) C COJITHOM KUCIOTOU. Pa3okeHne mepokcuaa BO0PO/I1a ¢ TOMOIIBIO
KaTtanuzaropa (okcunaa maprania (IV)) u katanasbl CbIporo Msica U CbIporo Kaproders.
[Tpumepsl HEOOpPATUMBIX peaklnid, HAYIIHUX C 00pa30BaHUEM OCaJIKa, Ta3a UIN BOJBI.
B3aumoneiicTBue auTus 1 HaTpus ¢ Bogoi. OOpa3iibl KpUCTAIUIOTUAPATOB. [ uapoan3
KapOOHATOB LIEJIOYHBIX METANIOB U HUTpaToB LMHKa min ceuHua (I1). [Ipocreiinue
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMY; B3aUMOJEHCTBUE LIMHKA C COJITHOM KMCIIOTON U
xenesa ¢ pactBopoMm cyibdara menu (II).

JlabopaTropHblie onbIThI. 2. Peakius 3aMeleHns MEJIN KEIE30M B PACTBOPE METHOTO
kynopoca. 3. [Tonyduenne Bonopoaa B3auMOJIEHCTBUEM KUCIIOTHI ¢ IMHKOM. 4. [lonydenne
KHCJIOpO/1a Pa3JIoKEHUEM NIEPOKCH/Ia BOJIOPO/Ia ¢ TOMOIIbIo okcuia Mapranna (IV) u karanassl
celporo kaprodens. 5. Peakuuu, naymue ¢ o0pazoBaHueM 0cCajika, Ta3a u BoJbl. 6. Pasnnunble
CIIy4au THUIPOJIU3a COJICH.

Tema 4. BemecTBa u ux cBoiicra (18 u)



M e T a 11 1 b1. B3aumoielicTBiEe METAIIIIOB C HEMETANIAMH (XJIOPOM, CEPOM M KUCTIOPOJIOM).
B3anmopeiicTBre MIENOYHBIX U HIEJI0YHO3EMETbHBIX METAJUIOB C BOJOM. DIEKTPOXUMUYECKUM
pAIl HaNpsHKEHUH MeTaJuioB. B3anmoaeincTBre METaioB ¢ paCTBOPAMH KHUCIIOT U COJIEH.
AmoMuHoTepMus. B3anMonelicTBrue HaTpus ¢ 3TaHOJIOM.

Koppo3zus meramios. [IoHsTHE 0 XUMUYECKOM U 3IIEKTPOXUMHUYECKON KOPPO3UH METAILIOB.
Crioco0bl 3aIUTHI METAIUIOB OT KOPPO3HH.

H e M e Tannsl CpaBHUTENIbHAS. XapaKTEPUCTUKA TAJION€HOB KaK HauboJIee TUIMTUYHBIX
npeacTaBuTeNe HeMeTauioB. OKUCIUTEIbHBIC CBOMCTBA HEMETAILIOB (B3aMMOJICHCTBHE C
MeTaJuIaMH 1 BOJIOPOJIoM). BoccTaHoBUTENIbHBIE CBOMCTBA HEMETAJUIOB (B3aUMOICHCTBHUE C
0oJiee IEKTPOOTPHUIIATEIIbHBIMA HEMETAJIIIAMH M CIIOKHBIMH BEIIIECTBAMU-OKUCIUTEIISIMH ).

KucnorsiHEeOpraHm4ecKkueuopranudeckue. Kiaccupukanus Kucior.
XYMHYECKUE CBOWCTBA KUCIIOT: B3aUMOJICHCTBUE C METaJlJIaMH, OKCUJIaMH METaJlIOB,
TUAPOKCUIAMH METAJLIOB, COJISIMH, ciupTaMu (peakmust dtepudukarum). OcoObie CBOMCTBA
A30THOM Y KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.

OCHOBAaHUSAHEOpPTraHUYECKHUEUOPTraHUYeECKHUe. OCHOBaHUS, UX
KJIacCU(UKaus. XMMHUYECKAE CBOMCTBA OCHOBAHMIA: B3aUMOJICHCTBUE C KHCIIOTAMH,
KHCJIOTHBIMHU OKCUJAMH U COJISIMU. Pa3iioxkeHnne HepacTBOPUMBIX OCHOBAaHUM.

C o 1 u. Kimaccudukanmst coyieii: cpeiHue, KUCIIbIe  OCHOBHBIE. X UMUYECKUE CBOWCTBA COJICH:
B3aUMO/ICHCTBHE C KHCIOTAaMH, IIeJI0YaMU, METAJIAMH U COJISIMU. [IpecTaBuTenu coyielt u ux
3HaueHue. XIIOpHU ] HaTpHs, KapOOHAT KambIus, pocaT Kanbius (CpeIHUE COIH);
TUAPOKApOOHATHI HATPHUS U aMMOHUS (KUCIIBIE COMM); ruapokcokapoonat meau (1) - mamaxur
(OCHOBHasI COJIb).

KauecTBeHHBIC peaKIiy Ha XJIOPUI-, CyJIb(}ar-, 1 KapOOHAT-AaHMOHBI, KATHOH AMMOHWUS,
katroHsl xenesa (1) u (III).

I'emerTnmuyeckascBA3b MCKAY KJIaCCaMH HCOPraHMYCCKHUX U OPTraHUYCCKUX COCIII/IHCHHﬁ.
[ToHsATHE O reHeTHYEeCKOM CBSI3U M FeHETUUECKUX psiax. ['eHeTuueckuii psit Merasmia u
HemeTaiia. OcoOEHHOCTH FeHETUUYECKOTO PsAJia B OPTaHUYECKOU XUMUH.

JMemonctpanuu. Komiekius o0pasioB MeTaioB. ['opeHre Maruus U aJlOMUHHS B KUCTIOPOJIE.
B3anmoneicTBre 1IeI0YHO3EMENBHBIX METAJUIOB C BOJAOU. B3auMoaercTBrue HaTpus ¢
ATAHOJIOM, IIUHKA C YKCYCHOM KHUCI0TON. B3aumonencTeue Mmeau ¢ KOHIIEHTPUPOBAHHON
a30THOM KUCIIOTOMN. Pe3ynbTaTel KOPPO3UU METAIIJIOB B 3aBUCUMOCTH OT YCJIIOBUH €€
nporekanus. Komiekius 06pa3ios HemeTaiioB. KomieKius mpupoHbIX OpraHUuIECKUX KUCIIOT.
B3anmoneicTBre KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI C CaXxapoM, LIEJUTFOI030M U MEIBIO.
O0pa3siibl TPUPOAHBIX MUHEPAJIOB, COJIEPKAIIMX XJIOPHU HATPHsl, KapOoHAT KanbIus, ¢pocdar
KanbIus ¥ ruapokcokapoonar meau (II).

JlabopaTropHublie onbIThl. 7. O3HAKOMJICHHE C KOJUICKIIUSIMH: a) METAJIJIOB; 0) HEMETaJuIoB. 8.
B3aumMopeiicTBre CONIIHON KMCIOThHI U pacTBOPA YKCYCHOM KHUCIIOTBI C METANIAMH, C
OCHOBAaHMSIMH, € coisiMU. 9. [TonydeHune u cBOKMCTBAa HEPACTBOPUMBIX OCHOBaHUH. 10.
KaueCTBEHHBIE PEAKIINH Ha XJIOPUIBI U CYTb(PaThI.

IIpakTuyeckas padora Ne2. Pemenue skcriepuMeHTAIBHBIX 33124 110 WACHTU(DUKAIIMH
COCTUHEHUN.

IHoBTOpPEeHue (2u)

Pabouas nporpamma 1 Buna «Xumus», 11 kiacc cocraBieHa Ha OCHOBE NPOrpaMMBbI «XuMus», 10 - 11
knaccsl, aBTop O.C. T'abpuenss, «Ipoday, 2008T.

ITo yuebnomy mmany MBbOY «COIII Ne 3» cranuib CoBeTcKOM Ha U3ydeHue Kypca xumuu B 11 kmacce
OTBOINTCS 68 JacoB, 2 yac B HEAEIIO.

Tabnuma TeMaTHIeCKOro pacipeneeHIs KOINIeCTBA YaCOB:



Ne n/n Pazoenvi, memvi Konuuecmeo uacos
Asemopckas npoepamma Pabouas npoepamma
1 CrpoeHue aToMa 1 IEPUOMYCCKUI 3aKOH 6 6
JI.. Menneneena
2 CTpocHuHe BEIIECTBA. 26 26
3 XUMHUECKUE PeaKIUU 16 16
4 BemiecTBa u ux cBOMCTBa 18 18
5 [ToBTOpenue 2 2
HUmozo 68 68

2.Conepixanue 00y4eHHsI, nepeuerb nPaKkmuieckux pabom, mpebosanusi K n0O20MOGKe yuawuxcsi no npeomemy 6
NOAHOM 0DBeMe COBNAOAIOM C ABMOPCKOU NPOSPAMMOT NO NPEOMENTY

KonTpomsHbIx pador — 4,
[IpakTrdyeckux pador - 2.

3.Cnncok peKoMeHIyeMOoii y4eOHO-MeTOAHYeCKOH JuTepaTyphl

NI YIUTENA:
IIporpamma kypca xumuu ajs 8-11 kimaccoB ob1meodpazoBaTenbHbIX yupexaenuii ['adpuensu O.C Xumust 11
bazoBsiii yposeHs..-M.:[Ipoda,2010. — 78c.
JlononHUTENbHON TUTEPATYPBI ISl YyUNUTENA:
1) Kypuan «XuUMUsI B IIKOJIE»
2) Ta3zera «IlepBoe ceHTSIOps»
3) Munakruueckuii matepuan no xumuu s 11 kiacca. [Tocobue nst yantens. Pageukuit A.M. —
IIpoceewenue, 2004.
4) 0. C.Tabpuensy, ['.T". JIeicoBa Hacronphas kaura yuntesnst xumun. 11 kmacc. Yacts |,11Mocksa
«dpodax. 2003

JUIS1 yJAlUXCs:
3) Xumus 11 knacc. KourpombHsie u mposepounsie pabotst. ['abpuensa O.C.-M.:Ipoda,2003. — 128c.
4) Xwumus. 11 xnacce. ba3oBeiii ypoBeHb. YueOHUK 17151 0011€00pa3oBaTenbHbIx yupexaenuil. [adpuensa O.C.-
M.:[Ipoda,2010.




