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Padouasi nporpaMmma Kypca xumus (npeamMeTHasi 00J1acTh «EcTecTBeHHO — Hay4YHbIe TPeMeThI»)
8-9 ki1acchl coCTaBjIeHA B COOTBETCTBHM C:

- @enepaabHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO OOIETro oOpa3oBaHUs (YTBEPXKIEH MPUKA30M
MunuctepctBa o6pazoBanus u Hayku PD ot 17.12.10);
- Ha ocHOBe TpeboBaHull k pedynbraram ocBoeHus OOIT OO0 MKOY COII Ne 2 r. Ypxyma,
- IPUMEPHON OCHOBHOM 00pa30BaTEILHOM MPOrpaMMBbI IO y4eOHbIM IIpeaMeTaM «Xumus 8-9 kinacces» M., [Ipocsemienue, 2011;
- ¢ yuétoM pabouelt aBTopckoil yueOHoil nmporpammel O.C.I"abpuensna «lIporpamma ocHOBHOro 0011ero oopa3oBaHusi. XuMHUsI.
8-9 kimacce». M.: lpoda.
Jannast paboyasi mporpaMma OpMEeHTHpPOBaHa Ha UCIOJIb30BAaHUE YUSOHUKOB 10 XMMUU U yueOHO-MeToauueckux rnocooduii YMK,
CO3/IaHHBIX KOJUIEKTUBOM aBTOPOB 1o pykoBoacTBoM O.C.I"abpuensna:

1. Yuebnuk O.C. I'abpuensn, «Xumus» 8 kinace, M. «lpoda», 2017 rona.

OO0uue nesu 00pa3oBaHus € y4eTOM crneur(puku npeamera

OcHOBHas LeIb XUMHH B CUCTEME 00IIero o0pa3oBaHus — C(POPMHUPOBATH Y YHAIIUXCS YMEHUE UCIIOJIb30BATh
XUMUYECKUMHU 3HAHUS U1 YMEHHUSI B IOBCETHEBHOM KU3HU JIJIs1 OOBACHEHHUS, OLIEHKU U MTPOTHO3UPOBAHUS Pa3HOOOPa3HbIX
MPUPOIHBIX, COLIMATIBHO-DKOHOMUYECKUX U SKOJIOTMYECKHUX MIPOLIECCOB U SIBJICHUH, aIaNTAllMK K YCIOBUSAM OKPYKAIOIIEH cpe/ibl
1 obecrniedyeHus: 0e30MaCHOCTH KUZHEAEATENIbHOCTH, YKOJIOTHUECKN COOOPA3HOT0 NIOBEIEHUS B OKPY-KAIOILIEH Cpelie.

3agayaMm U3y4YEHUs] XUMHUY B OCHOBHOM IIIKOJIE SIBJISTFOTCSI:

e (opMHUPOBAHHE CUCTEMbI XMMUUYECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHON KapTHUHbBI MUPA;

® pPa3BUTHUE JIMYHOCTU OOYYAIOIIMXCS, UX UHTEJUIEKTYalbHOE U HPAaBCTBEHHOE COBEPILIEHCTBOBAaHUE, (POPMUPOBAHUE Y
HUX TYMaHHCTHYECKMX OTHOIIEHMA M HKOJOTMYECKH LIEeJIecO00pa3HOro IMOBEAEHUsT B OBITY W  TPYJIOBOM
NEeSTENbHOCTH;

® BbIPaOOTKY MOHMMAaHUS OOIIECTBEHHOW MOTPEOHOCTH B PAa3BUTHUM XMMHUU, a Takxke (HOPMUPOBAHHE OTHOILIEHUS K
XUMUU KaK K BOBMOXXHOM 001acTu Oy nymiei mpakTHIeCcKou IeaTeTbHOCTH;

e (opMupOoBaHHE YMEHHI 6€30MaCHOr0 0OpallleHus C BEIIECTBAMU, UCIOIb3yEMbIMU B TIOBCEIHEBHOM JKU3HU.

e (opMUPOBAHHE CUCTEMbI XMMUUYECKUX 3HAHUM KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHON KapTHHBI MUPA;



® Pa3BUTHE JIMYHOCTU OOYJAIONTUXCS, UX MHTEIUIEKTYaIbHOE M HPABCTBEHHOE COBEPIICHCTBOBAHUE, (DOPMUPOBAHKE Y
HUX TyMaHUCTHUYECKUX OTHOIIEHUH M HKOJOTMYECKH II€JIeCOOOpPa3HOro TIOBEJICHUS B OBITY W TPYAOBOM
JIEATEIILHOCTH;

e BBIPAOOTKY MOHUMAHHS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUU XMMHUH, a Takxke (GOPMUPOBAHHE OTHOIICHHS K
XUMHUHU KaK K BO3MOXKHOU 001aCTH Oy IyIIed MPakKTUUYECKON JesTEIbHOCTH;

e (opmupoBaHHEe YMEHHUI O€30MTACHOTO OOPAIICHUS C BEIIECTBAMH, UCTI0JIb3yEeMbIMH B IIOBCETHEBHON KU3HHU.

Onucanue MecTa npeaMeTa B y4eOHOM IJIAHE.

PaGouast mporpamma nuaun YMK, co3zganHast koJieKTUBOM aBTOpoB 1oj pykoBojactBoM O.C.I"'abpuensina pazpabotana B
COOTBETCTBUM C YYEOHBIM TUIAHOM JIJIsi CTYIIEHW OCHOBHOTO OOIIEro oOpa3oBaHHsl. XMMHSI B OCHOBHOM IIKOJIE M3ydaeTcs ¢ §
Kiacca o 9 kiacc. OO1iee unciio yueOHbBIX 4acoB 3a JiBa roja o0ydeHus — 136, u3 Hux no 68 4 ( 2 4 B Henento) B 8 U 9 kiaccax.

1. IliianupyemMble pe3yJbTAThI OCBOEHHS Y4e0OHOT0 MPeAMeTa XUMMUH .

VYyuuteiBas nonoxenue @I'OC o ToM, 4TO MPEAMETOM OILEHKH OCBOEHHUS 00yJarOIIMMUCS OCHOBHOI 00pa3oBaTeIbHOM
MPOTpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHUs JOJIKHO OBITh TIOCTHXKEHHUE MPEIMETHBIX, METAPEIMETHBIX U TUYHOCTHBIX
pPEe3yJbTaTOB, 3TU INIAHUPYEMbIE PE3YIbTaThl 00YUYEHUS XUMHUHU HAXOIST OTPAXKEHUE B TEMATUUECKOM HaIlpaBJICHUM B BUJIC
KOHKPETHBIX YYEOHBIX NEUCTBUM, KOTOPHIMH YUalMeCs OBJIAJICIOT B MPOIECCE OCBOCHUSI MPEIMETHOTO COACPKAHMUS.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS OCHOBHOM 00pa30BaTEIbHON MTPOTPAMMBI:

1. Bocnuranue poCCHUUCKOW TpakIaHCKOW WACHTUYHOCTH (MAaTpUOTU3M, yBaxkeHue K OrTedecTBy, K MPOLUIOMY U
HACTOAIEMY MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U joira nepes Poaunoi, unentudukanus ceds B
KauecTBe rpaxkaaHuHa Poccum, cyObeKTHBHAs 3HAYMMOCTb HCIOJb30BAaHUS PYCCKOrO fA3blKa W SI3bIKOB HaponoB Poccuw,
OCO3HAaHWE U OILYyIIEHWE JIMYHOCTHOM CONPUYACTHOCTH CyAbOe poccuiickoro Hapoja). Oco3HaHHWe STHUYECKON
IIPUHAJICKHOCTH, 3HAHUE HCTOPHUH, SA3BIKA, KYJIbTYPbl CBOEIO HAPOJa, CBOErO Kpas, OCHOB KYJIbTYPHOI'O HAacCJEAUs HApOIOB
Poccun u yenoBeuecTBa (MACHTUYHOCTh YEJIOBEKAa C POCCUICKON MHOTOHAIIMOHAIBHOW KYJIbTYPOU, COMPUYACTHOCTh UCTOPHUHU
HapoJIOB U TOCYJapCTB, HAxXOJMBIIMUXCS HAa TEPPUTOPUU CcOBpeMeHHOM Poccumn); wuHTEpuopu3alus TyMaHHUCTHYECKHUX,
JEMOKPATUYECKUX U TPAAUIIMOHHBIX [IEHHOCTEW MHOTOHAIIMOHAIBHOTO poccuiickoro oobmectBa. OCO3HaAHHOE, YBAXKUTEIBHOE U
n00pOoKeNaTeNbHOE OTHOIICHUE K UCTOPUU, KYJIbTYpE, PEJIUTUU, TPAAULIUSIM, sI3bIKaM, LIEHHOCTSAM HapoaoB Poccun u HapomoB
MHpa.

2. ®opmMupoBaHre OTBETCTBEHHOTO OTHOILIEHUS K YUEHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00YYaroUIMXCsl K CAMOPA3BUTHUIO U
caM000pa30BaHHWIO Ha OCHOBE MOTHBAllMM K OOYYEHHUIO M TO3HAHHUIO; TOTOBHOCTb W CHOCOOHOCTH OCO3HAHHOMY BBIOOpY U



MOCTPOCHUIO JajbHeHIIe WHANBUAYAIbHONM TpPAaeKTOpHUH o0pa3oBaHus Ha 0a3e OPHEHTUPOBKM B Mupe mpodeccuil u
npo(hecCHOHANBHBIX MPEANOYTEHHM, C YYETOM YCTONYMBBIX MO3HABATEIHHBIX HHTEPECOB.

3. Pa3zButre MOpanbHOro CO3HAHUS U KOMIIETEHTHOCTH B PEIIEHUH MOPaJIbHBIX MPOOIEM Ha OCHOBE JINYHOCTHOIO BHIOOPA,
(dbopMHUpOBaHUE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO TOBEJCHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHBIM TIOCTYNKaM (CITOCOOHOCTh K HPABCTBEHHOMY CaMOCOBEPIIIEHCTBOBAHUIO; BEPOTEPIUMOCTh, YBAKHUTEIHHOE
OTHOILIEHUE K PEIUTHO3HBIM YyBCTBaM, B3I AaM JIFOAEH WA UX OTCYTCTBUIO; 3HAHUE OCHOBHBIX HOPM MOpaJii, HDABCTBEHHBIX,
IyXOBHBIX HJEAJIOB, XPAHUMBIX B KYJbTYPHBIX TPaJAULUSAX HApoJ0oB Poccuu, TOTOBHOCTH Ha MX OCHOBE K CO3HATEIbHOMY
CaMOOTPAHUYECHHUIO B TOCTYIKaX, MOBEACHUM, PACTOUUTEIHLHOM MOTPEOUTENHCTBE; CPOPMUPOBAHHOCTh MPEACTaBICHUN 00
OCHOBAaX CBETCKOM 3THUKH, KyJbTYpPhl TPAJMLMOHHBIX PEJIWTHH, UX POJM B Pa3BUTHUM KyJIbTypbl W ucTopuu Poccun u
YeJIOBEUECTBA, B CTAHOBJICHHHM TPAXJAHCKOTO OOIIECTBA M POCCHUUCKOW TIOCYJapCTBEHHOCTH; IOHUMAHUE 3HAYCHHUS
HPaBCTBEHHOCTH, BEPHI U PEJIUTUU B KU3HH YEJIOBEKa, CeMbHU U obniecTBa). CHOpMUPOBAHHOCTH OTBETCTBEHHOIO OTHOLIEHUS K
YUYEHUIO; YBAXUTEIBHOIO OTHOLICHUS K TPYAY, HAUIMYHE OINbITA YYaCTHs B COLMAIBHO 3HAYMMOM Tpyae. Oco3HaHME 3HAYEHUS
CEMbU B KM3HU YE€JIOBEKAa U OOIIECTBA, NPHUHITHE LEHHOCTH CEMEHWHOMN XU3HH, YBAXKUTEIBHOE M 3a00TJIMBOE OTHOIIECHHE K
YJIeHaM CBOEU CEMBHU.

4. @opMHpOBaHHE LEJIOCTHOTO MHPOBO33PEHHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKd H
OOLIECTBEHHOM MPAKTUKH, YUUTHIBAIOUIETO COLUAIBHOE, KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOI000pa3ue COBPEMEHHOTO MHpA.

5. ®opMHpOBaHUE OCO3HAHHOI'O, YBAXKUTEIIBHOTO U JOOPOXKEIATEIBHOIO OTHOILIEHUS K IPYrOMY YEJIOBEKY, €r0 MHEHHIO,
MHUPOBO33PEHUIO, KYJIbTYpE, A3bIKY, BEPE, IPAKAAHCKON MO3ULKU. '0TOBHOCTh M CIOCOOHOCTH BECTU JUAJIOT C APYTHMMH JIFOIbMU
MU JIOCTUTaTh B HEM B3aMMOMOHUMaHUs (uaeHTU(dUKaIuUs ceOs Kak TIOJTHOMPABHOTO CyOBEKTa OOIIEHUs, TOTOBHOCTH K
KOHCTPYUpPOBaHUIO o0Opa3a mapTHEpa MO JUAJIOTy, TOTOBHOCTh K KOHCTPYHMPOBaHUIO 00pa3a JOMYCTHMBIX CIIOCOOOB JUaiora,
TOTOBHOCTh K KOHCTPYMPOBAHMIO IIpollecca Juajora Kak KOHBEHLHWOHUPOBAHHUS HHTEPECOB, IPOLENYP, TOTOBHOCTb U
CIIOCOOHOCTH K BEJIEHUIO MEPETOBOPOB).

6. OcBOoeHME COLMAILHBIX HOPM, MpaBWJ MOBEACHUS, pojeil U (HOopM COLMAIBHOM XU3HHM B Ipylmax M cooOIIecTBaXx.
VYyacTe B NIKOJIBHOM CaMOYIPAaBIECHUUM M OOIIECTBEHHOM >KMU3HM B TIpeAesiax BO3PACTHBIX KOMIIETEHUUHA C Y4EeTOM
PErMOHANIBHBIX, STHOKYJIBTYPHBIX, COIMATBHBIX U 3KOHOMUYECKUX OCOOEHHOCTEH ((popMHpOBaHHE TOTOBHOCTU K yYacTHUIO B
Mpoliecce YNOpsAOUYEHUsI COLMAIBHBIX CBSI3€M M OTHOILEHUW, B KOTOPHIE BKJIIOYEHBI U KOTOpbIE (POPMHUPYIOT CAMH y4alllUecs;
BKJIIOUEHHOCTh B HEMOCPEACTBEHHOE TPAXKJAHCKOE Y4acTHE, TOTOBHOCTh YYacCTBOBAaTh B JKM3HEIESITEIBHOCTH MOAPOCTKOBOTO
OOIIECTBEHHOTO OO0BEAMHEHUS, MPOAYKTUBHO B3aMMOJEUCTBYIOIIETO C COLMAIBHOM Cpeloil M COLMAIbHBIMU HHCTUTYTAMU;
uneHTuuKaus cedsd B KadecTBE CYOBEKTa COIMAIBHBIX TMPeoOpa3oBaHUl, OCBOCHHUE KOMIIETEHTHOCTEH B cdepe
OPTraHU3aTOPCKON JEATENIBHOCTH; OCBOEHHUE LIEHHOCTEW CO3MJATEIbHOTO OTHOLIECHHS K OKPYXAKOWIEW JIEeWCTBUTEIBLHOCTH,
LIEHHOCTEN COLMAJIbHOTO TBOPYECTBA, EHHOCTH MPOAYKTHUBHOW OpPraHU3alliM COBMECTHOM JESITENBHOCTH, CaMOpeaInu3aluy B
rpynrne M OpraHu3aliM, LEHHOCTH «JIPYroro» Kak paBHOIPABHOTO MapTHeEpa, (opmupoBaHHE KOMIETEHLIMNA aHaIu3a,



NPOSKTHUPOBAHUS, OPTaHU3ALUU JACATEIBHOCTH, pPE(IEKCHH W3MEHEHHH, CHOCOOOB B3aMMOBBITOJHOTO COTPYIHHYECTBA,
CHOCO00B peanu3alnu COOCTBEHHOTO JTUAEPCKOTO MOTEHIMAA).

7. ®opMmupOBaHHME IIEHHOCTH 3[0POBOTO M 0€30macHOro o0pa3a J>KU3HH, YCBOCHUE IMPAaBWI WHIUBUIYaJIbHOTO U
KOJUIEKTUBHOTO O€30IMACHOTO IMOBEJICHHS B YPE3BBIYAHHBIX CHTYALUSX, YIPOXKAMOIUX XKU3HH U 3J0POBBIO JIFONIEH, MPaBUII
TIOBE/ICHUSI HA TPAHCIIOPTE U Ha JOPOTax.

8. Pa3BuTHE CTETHYECKOTO CO3HAHMS Yepe3 OCBOCHUE XYI0KECTBEHHOTO HACIeIHs Hapo1oB Poccuu n mupa, TBOPUYECKOM
JEATEIIbHOCTH 3CTETUYECKOTo Xapakrepa (CIOCOOHOCTh MOHUMATH XYAOXKECTBCHHBIC MPOU3BEACHUS, OTPAXKAIONINE DPa3HbIC
ATHOKYJIBTYPHBIC Tpamuluu; CHOPMHPOBAHHOCTH OCHOB XYIOXKECTBEHHOH KYJIBTYyphl OOy4YaroIIMXCs KaK 4YacTH WX oOmien
JTYXOBHOH KyJIBTYpBI, KaK 0CO00T0 croco0a Mo3HaHUs KU3HHU U CPEJICTBA OPTaHU3AINHU OOLICHNUS; 3CTETHIECKOE, IMOIIMOHAIBHO-
[ICHHOCTHOE BHJCHHE OKPYKAIOIIEr0 MUPA; CIIOCOOHOCTh K AMOIMOHATBHO-IIECHHOCTHOMY OCBOSHHIO MHpPA, CAMOBBIPAXKCHHUIO U
OpPHEHTAINH B XY/I0)KECTBEHHOM U HPaBCTBEHHOM IMPOCTPAHCTBE KYJIbTYPHI; YBOKEHUE K UCTOPHH KYJIBTYpHI cBoero OTevecTna,
BBIPQKCHHOW B TOM YHCIIC B TIOHUMAaHUH KPAcOThl YEIOBEKa; MOTPEOHOCTh B OOIICHNUN C XYA0KECTBEHHBIMU MTPOU3BEICHHUSMH,
C(OPMHPOBAHHOCTh AKTUBHOTO OTHOWICHWSI K TPAIUIMSIM XYIOXKECTBEHHOW KYJIBTYphl KaK CMBICIOBOH, JCTETHYCCKOW U
JMYHOCTHO-3HAYMMOM IIEHHOCTH).

9. ®opMupoBaHHE OCHOB HKOJIOTHYECKOH KYJIBTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO
MBILUICHUS, HAJMYUE OMbITA DKOJOTHUYECKH OPHEHTUPOBAHHON pPe(ICKCHBHO-OLIEHOYHOW W TPAKTUYECKON NEATEIbHOCTU B
’KU3HCHHBIX CHUTyalllsiX (TOTOBHOCTh K HCCICJAOBAHUIO TPUPOABI, K 3aHATHSAM CEIbCKOXO3SMCTBEHHBIM TPYAOM, K
XYI0KECTBEHHO-ICTETUUECKOMY OTPAKEHHIO MPHUPOJIBI, K 3aHATUSIM TYpPU3MOM, B TOM YHCIIE SKOTYPHU3MOM, K OCYIIECTBIICHHUIO
IPUPOIOOXPAHHON JESITETHHOCTH).

10. ®opmupoBaHWE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIICHHHM W COTPYIHUYECTBE CO CBEPCTHUKAMH, JCTHMH
CTapliero ¥ MIQAIIET0 BO3pacTa, B3POCIBIMH B Tpolecce 0O0pa30BaTENbHOW, OOIIECTBEHHO TMOJE3HOW, Yy4eOHOo-
UCCIICIOBATENILCKOM, TBOPUYECKOM U APYTUX BUIOB ACSITEIBHOCTH;

11. Oco3HaHKe 3HAUCHHSI CEMBU B )KM3HH UYEJIOBEKA U OOIIECTBA, MPUHATHE IICHHOCTH CEMEHHOW JKU3HU, YBAXKHUTEIHHOE U
3a00TJIMBOE OTHOIICHHE K YWICHaM CBOCH CEMBH.

MertanpeamerHsbie pe3yabTaTrhl ocBoeHus OOII
MertanpenMeTHbIle pPe3yNbTaThl, BKIIOYAIOT OCBOCHHBIC OOYYAIOIMMHUCS MEXKIPEIMETHBIC TOHATHS W YHUBEPCATbHBIC
y4eOHBIC IEUCTBUS (PEryJIATUBHBIC, TO3HABATEIbHBIE, KOMMYHHKATUBHBIC).
MesknpeaMeTHbIe IOHSATHS
VYcenoBuem GhopMuUpOBaHUS MEXIPEAMETHBIX MOHATHHI, HAIPUMEP TaKUX KakK cuctema, (hakT, 3aKOHOMEPHOCTh, ()EHOMEH,
aHaJiu3, CUHTE3SIBIIACTCS OBJIaJIeHHe O0yJarolUMHUCsI OCHOBAMHU YHUTATEJILCKON KOMIIETEHIINH, TPUOOPETEHNE HABBIKOB PA0OTHI C



uH(popmalmen, ydactTue B MPOEKTHON ACATENHHOCTA. B OCHOBHOW MIKOJE MpoAoiKaeTcs pabota mo (GOpMUPOBAHUIO U
Pa3BUTHIO OCHOB YHTATEJIbCKOH KOMIIETEHIINM, HABBIKOB PadoThI ¢ HH(popManuei.

B xozne n3ydenus Bcex yu4eOHBIX MPEAMETOB 00yUaroIMecs MPUOOPETAIOT ONBIT MPOEKTHOI JAeATeJbHOCTH KaKk 0co00M
¢dbopmbl  yueOHOM pabOThl, CMOCOOCTBYIONIEH BOCHUTAHUIO CAMOCTOSITENIBHOCTH, WHHUIIMATUBHOCTH, OTBETCTBEHHOCTH,
MOBBIIICHUIO MOTUBAIIMK U 3PPEKTUBHOCTU YU€OHOH AESITEIBHOCTH.

B coorBerctBun ®I'OC OOO BBIACTAIOTCS TPU TPYIIbl YHUBEPCAIbHBIX YUYEOHBIX JCHCTBUN: pPETYISTUBHBIE,
M03HABATENIbHBIE, KOMMYHUKATHUBHBIC.

PeryasituBubie YY /|

1. YMeHue caMOCTOSITENILHO OMPEICNATh LIEIH CBOEr0 OOyueHHs, CTaBUTh U (POpPMyIHpOBaTH HOBBIC 3a/a4l B yueOe u
MO3HABATENBHOMN eATEIbHOCTH, Pa3BUBAaTh MOTHUBBI U MHTEPECHI CBOECH MO3HABATENHHON JAesTeNbHOCTH. OOYJarOIMiCs CMOXKET:

® AHAJM3HUPOBATH CYIIECTBYIOIIKE U IJIAHUPOBATH Oyaylue o0pa3oBaTeIbHbIE PE3yIbTaThl;
UJICHTUPUIIUPOBATH COOCTBEHHBIE MPOOIEMBI U ONIPEETATH IIIaBHYIO MPOOIEMY;

BBIJIBUTaTh BEPCUU PELIEHUS MPoOIeMbl, GOPMYJINPOBATh TMIOTE3bI, IPEABOCXHUILATH KOHEUHBIN Pe3yIbTaT;
CTaBUTb LIEJIb AEATEILHOCTH HAa OCHOBE ONPECICHHON MPOOIEMBbl U CYHIECTBYIOIIUX BO3MOXHOCTEH;
(opMynrpoBaTh yueOHbIE 3aJJaUM KaK [Iark JTOCTHXKEHUS TTOCTABJIIEHHOM LENH I€ATEIbHOCTH;

e 00OCHOBBIBATh 1IEJIEBbIE OPUEHTHPHI U MPUOPUTETHI CChUIKAMHM Ha LIEHHOCTH, YKa3blBasi U OOOCHOBBIBAsI JOTMUECKYIO
IIOCJIEIOBATEIbHOCTD I1ar0B.

2. YMeHHEe caMOCTOSITEJIbHO TUIaHUPOBATh MYTH JOCTHUKEHHUSI 11eJIeil, B TOM YKCile allbTepHAaTUBHBIE, OCO3HAHHO BBIOMPATH
HauOosee 2 (PeKTUBHBIE CIOCOOBI PEIICHHS YUYeOHBIX U TTO3HABATEIBHBIX 3a/1a4. OOyJaronuiics CMOXKET:

® OnpeesaTh HEOOXOAUMbIE ACHCTBUE(s]) B COOTBETCTBUU C YUECOHOM U MO3HABATEIHLHOM 3a/1aueid U COCTaBISTh AJITOPUTM
WX BBITIOJIHCHUS;

e 00OCHOBBIBAaTh M OCYIIECTBIISITH BBIOOp Hanbosiee 3(PPEKTUBHBIX CIOCOOOB pEIICHUs YYEOHBIX M MO3HABaTEIbHBIX
3a/1ad;

® OMNpeAeNATh/HaXOqUTb, B TOM UHCJIE W3 MPEUIOKCHHBIX BAapUAHTOB, YCJIOBHUS JJIs BBINOJHEHHUS Y4eOHOU u
MMO3HaBaTEIbHOM 3a/1a4H;

® BBICTPAMBATh KU3HEHHbBIE IJIAHBI HA KPAaTKOCPOUHOE Oynayliee (3asBlATh 1€JI€BbIE€ OPUEHTUPDI, CTABUTH a/ICKBATHBIE UM
3a/layy ¥ Mpesiarath 1eMCTBUs, YKa3biBasi 1 00OCHOBBIBAS JIOTHUECKYIO MOCIE0BATEIBHOCTD IArOB);

® BBHIOMpATh W3 TMPEJIOKEHHBIX BAPUAHTOB M  CAMOCTOSITEIbHO MCKaTh CpEICTBAa/pecypchbl i PEIICHHS
3a]1a4K/JOCTHKECHHUS LIENH;

® COCTaBJIATh IJIAH peuIeHUs MpoOaeMbl (BBIOJIHEHUS TPOEKTa, MPOBEACHUS UCCIIeI0BAHUS);

® OMpeAesATh NOTEHUUATbHBIC 3aTPYIHEHUS TIPU PEIICHNN yueOHO! U MMO3HABaTEIbHOM 33a/1a4l U HAXOJUTh CPEJICTBA IS



UX YCTPAHEHUS;

® OMUCHIBATH CBOW OMBIT, OOPMIISS €ro Ui Nepeiayil IPYTUM JIIOISIM B BHJI€ TEXHOJIOTHH PEIICHUs MPAKTUUECKHUX 3a7a4
OIPEJETIEHHOTO KJ1acca;

® IUIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBHUIyAJIbHYIO 00Pa30BaTEIbHYIO TPAEKTOPUIO.

3. YMeHHe COOTHOCHUTH CBOM JACHCTBUS C MJIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIISTH KOHTPOJIb CBOCH IEATEIHHOCTH B
MpoLecce JOCTIXKEHUS Pe3ylbTaTa, OINpPEeAesTh CHOCOObI ACHCTBHI B paMKaxX MPENOKEHHBIX YCIOBHM M TpeOOBaHUH,
KOPPEKTUPOBATh CBOM JICUCTBUS B COOTBETCTBUU C U3MEHSIONICHCS cuTyannei. O0yJaromuics CMOXKET:

® OIpPEAENATh COBMECTHO C IIEJaroroM U CBEPCTHUKAMH KPUTEPUH IIAHUPYEMBIX PE3YJIbTATOB U KPUTEPUHU OLIEHKU CBOEH
y4eOHOMU JesITeIbHOCTH;

® CHCTEMATHU3HPOBATh (B TOM YHUCIIE BBIOMPATH MPUOPUTETHBIEC) KPUTEPUU IUIAHUPYEMBIX PE3yJIbTaTOB U OLEHKU CBOEH
NEeATEIIbHOCTH;

e OTOMpATh MHCTPYMEHTHI JJI1 OLICHHUBAHUS CBOEU AESTENBHOCTH, OCYIIECTBIIATh CAMOKOHTPOJb CBOEH NIEATEILHOCTH B
paMKax MpeaIoKeHHbIX YCIOBUN U TpeOOBaHUM;

® OLICHMBATh CBOIO ACATEIBLHOCTD, APTYMEHTUPYSI IPUYHMHBI JOCTUKEHUS WIM OTCYTCTBHS IJIAHUPYEMOTO PE3YIIbTATa;

® HAXOAWTh JOCTAaTOYHBIE CPEJCTBA ISl BBIINOJHEHHsS YYEOHBIX NEHCTBUI B W3MEHAIOILEHCS CUTyallud W/WIM TpU
OTCYTCTBUHU IIJIAHUPYEMOT'O PE3YIIbTATA;

e paboTas Mo CBOEMY IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO ACSITEIbHOCTh HA OCHOBE aHaJIN3a U3MEHEHUI CUTyaluu
JUTSl TIOJTyYEHU S 3allVIAHUPOBAHHBIX XapaKTEPUCTUK MPOYKTa/pe3ynbTara;

® YCTAaHABJIMBATH CBS3b MEXKIY IIOJYYEHHBIMU XapAKTEPUCTUKAMU MPOAYKTA M XAPAKTEPUCTUKAMHU Ipouecca
NEATEIBHOCTH U 10 3aBEPLICHUU IEATEIbHOCTH NPEIaraTb U3MEHEHNUE XapaKTEPUCTUK MIPOLECCa IS ITOIYYEHHUs] YIIyYIIEHHbBIX
XapaKTEpUCTHUK ITPOAYKTA;

® CBEpSTh CBOU JCUCTBUSA C LEJBIO U, TPU HEOOXOIUMOCTH, UCTIPABIISATH OLIMOKH CAMOCTOSTEIBHO.

4. VYMmeHHe OILIEHMBATh MPAaBUJIBLHOCTb BBINOJHEHUS Y4YeOHOM 3anayd, COOCTBEHHBIE BO3MOYKHOCTH €€ pEILICHUS.
OOGy4arouuncst CMOXeT:

® ONpeNEeNsATh KPUTEPUH MPABUIBHOCTH (KOPPEKTHOCTH) BBIMIOJHEHUS yUeOHOM 3a/1auu;

® AHAJU3UPOBATH U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOLIEIO MHCTPYMEHTAPHS JIsl BBIMOJHEHUS yueOHOM 3a1auH;

e CBOOOJHO MOJB30BATHCS BHIPAOOTaHHBIMU KPUTEPHUSIMH OLIEHKU U CAMOOIICHKH, UCXO/I U3 LIEJTN U UMEIOIUXCS CPECTB,
pasnuyasi pe3yJabTaT U CIOCOOBI IEHCTBUIA;

® OIICHMBATh MPOAYKT CBOEH JEATEIBHOCTH IO 3aJlaHHBIM W/WJIM CaMOCTOSITEIBHO OIPEACIEHHBIM KPUTEPHUSIM B
COOTBETCTBHH C LIENBIO JEATEIIBHOCTH;

e 00OCHOBBIBaTh JOCTUKMMOCTH UEIH BBIOpAaHHBIM CIIOCOOOM HA OCHOBE OLIEHKM CBOMX BHYTPEHHUX PECYpCOB U



JOCTYTHBIX BHEITHUX PECYPCOB;

¢ (UKCUPOBATh U AHATU3UPOBATH TMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. BrnageHue ocHOBaMU CaMOKOHTPOJIS, CAMOOLEHKH, MPUHSTHUS PEIIEHUH U OCYIIECTBIEHUS OCO3HAHHOIO BbIOOpa B
yueOHOU 1 mo3HaBaTenbHOU. OOyJaroIIHICs CMOXKET:

e Ha0noAaTh U AHAIU3UPOBATH COOCTBEHHYIO Y4YEOHYIO M IO3HABATENBbHYIO ACSATEIBHOCTh U JEATEIbHOCTh JPYTHX
oOy4JaronIuxcs B MPOLECCE B3AUMOIIPOBEPKU;

® COOTHOCUTH peajbHbIC M IUIAHUPYEMbIE PEe3yNbTaThl WHAMBUAYAIbHONW 00pa30BaTEIbHON MAEATEIBHOCTH M JeNaTh
BBIBOJIBL;

® [IPUHUMATH PEIICHUE B YUEOHON CUTYaIIMU U HECTH 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSITEJIbHO OMNpPEAENSITh MPUYUHBI CBOEIO yClexXa WM HEyClleXa M HaXOJWUTh CIOCOOBI BBIXOJA W3 CHUTyalluu
HEyCIexa;

® PETPOCIEKTUBHO ONPECIATh, KaKUe NEHCTBUS MO PEIICHUIO0 YUYCOHOH 3a/1auil WM MapaMeTphl STUX JEUCTBUN MPUBEIN
K MMOJYYEHUIO UMEIOIIETrOCs MPOIyKTa yueOHOM IeSITeIbHOCTH;

® JIEMOHCTPUPOBATh MPUEMBl PETYIAIUN TMCUXO(PU3UOTOTUYECKUX/ IMOIMOHATIBHBIX COCTOSHUM JUJISl JIOCTHIKCHUS
sapdexTa ycrnokoeHus (yCTpaHEHHs] SMOIMOHAIBHOW HaIpsiKEHHOCTH), 3¢ dekTa BOCCTaHOBICHUS (OCIAa0JICHUS MPOSBICHUN
yToMJieHus), 3¢ deKTa akTUBU3AIUH (TIOBBIIICHUS ICUXO(PU3NOIOTHIECKON PEAKTUBHOCTH).

ITo3HaBaTeabHbIe YY ]

1. VYmenue omnpenenstb MNOHATHS, cO3laBaTh OOOOILEHUSA, YCTaHABIMBAaTh AHAJOTWHU, KIACCU(DUIIMPOBATS,
CaMOCTOSITENTLHO BHIOMPATh OCHOBAHHS M KPUTEPUU ISl KIacCH(PHUKAIMHU, YCTAaHABIMBATh MPUYMHHO-CIIEACTBEHHBIC
CBSI3W, CTPOWTH JIOTMUECKOE PACCYKICHHE, YMO3aKIIOUeHHE (MHIYKTHUBHOE, NEAYKTHBHOE, 1O aHAJOTHH) U JeNaTh
BbIBO/IbI. OOyYaromuicsa CMOXKET:
oA0UpaTh CJIOBA, COMOJUYMHEHHBIE KIIFOYEBOMY CJIOBY, ONPEEISIOINE €ro MPU3HAKU U CBOWCTBA;

BBICTPAUBATh JIOTUUYECKYIO IIETIOYKY, COCTOSLIYIO U3 KJIIFOUEBOIO CJIOBA U COMOJYMHEHHBIX EMY CJIOB;
BBIICNIATH OOIIMIA MPU3HAK JABYX MM HECKOJIBKUX MPEIMETOB WIH SBICHUN U OOBSICHATH UX CXOJICTBO;

e O0OBEAMHATH TPEAMETHl W SBICHHUS B TPYMIBI MO OMPEICICHHBIM MpH3HAKaM, CpPaBHUBATh, KIACCUPUIIMPOBATH U
000011aTh (aKTHI U SBJICHHUS;

® BBIICTISTH SIBJICHHUE U3 OOIIETO psAfia APYTUX SIBICHUH;

® OMNpeAesATh OOCTOATENbCTBA, KOTOPBIE MPEIIIECTBOBAIM BO3HHUKHOBEHHIO CBSI3U MEXIY SBICHUSIMH, W3 OTHUX
OOCTOSTENTLCTB BBIICTIATH OMPEACISIONINE, CIIOCOOHBIE ObITh MPUYMHON TAHHOTO SIBJICHUS, BBISBJIATH MPUYUHBI M CIICICTBUSA
SIBJICHUI;

® CTPOUTH pACCYXIEHHE OT OOMIMX 3aKOHOMEPHOCTEH K YaCTHBIM SBJICHHUSAM M OT YACTHBIX SBICHUH K OOIIMM



3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXKJIEHNE HA OCHOBE CPABHECHHMSI PEIMETOB U SIBJICHUH, BBIJICTISISL TIPU 3TOM OOIIHE IPU3HAKH;

® y3JlaraTh NOJYYEHHYIO HH(POPMAIINIO, HHTEPIIPETUPYS €€ B KOHTEKCTE peliaeMoil 3a1auu;

® CaMOCTOSITENIbHO YKa3bIBaTh HA MH(POPMAIIHIO, HYKIAIOIIYIOCS B MPOBEPKE, MpeAarath U MPUMEHSTh CIIOCO0 MPOBEPKU
JIOCTOBEPHOCTH UH(OpMALINY;

e BepOanM30BaTh AMOIMOHAIBLHOE BIIEYATIICHUE, OKa3aHHOE HA HETO HCTOYHUKOM;

® OOBSICHATH SIBJICHHS, MPOIIECCHI, CBSI3M W OTHOIICHMSI, BBISBIIIEMbIE B XOJI€ MO3HABATEJILHON M HCCIEI0BATEIHCKOU
NeSATEeNbHOCTU (NMIPUBOAUTH OOBSICHEHHWE C U3MEHEHHEM (OpMbl MPEACTABICHUS; OOBACHATH, NETAIU3UPYs WM 0000I1as;
OOBSACHSTH C 33JIaHHON TOYKH 3PEHUS);

® BBISBIATh W HA3bIBaTh MPUYMHBI COOBITHS, SIBICHHS, B TOM YHCJIE BO3MOXHBIC /Han0ojiee BEPOATHHIC MPUUUHBI,
BO3MOJKHBIE TIOCJIE/ICTBUS 3aJaHHON MPUUNHBI, CAMOCTOSTEIIbHO OCYIIECTBIISIS MPUIMHHO-CIICICTBEHHBINA aHAIN3;

e jenaTh BBIBOJ HAa OCHOBE KPUTHYECKOTO AaHAlIW3a pa3HbIX TOYEK 3pPEHUs, MOATBEPXAATh BHIBOJ COOCTBEHHOMN
apryMeHTaIuen Wik caMoCTOSATEIbHO MOTYYEHHBIMU JTAHHBIMHU.

2. YMeHue co3/1aBaTh, IPUMEHAITh U MPEOOPa30BBIBATh 3HAKW U CUMBOJIBI, MOJICIH M CXEMBI JJI PEIICHUs YYCOHBIX U
MO3HABaTENbHBIX 3a7a4. O0yUYatomuiics CMOXKET:

e 0003HaYaTh CHMBOJIOM M 3HAKOM IIPEIMET U/UJIN SIBIICHUE;

® OMpeAeNATh JOTHYECKHE CBSI3M MEXIY MpEeAMETaMd W/WIN SIBJICHHUSAMH, 00O3HAuaTh JaHHBIC JIOTHYECKHE CBSI3U C
MOMOIIBIO 3HAKOB B CXEME;

® CO03[aBaTh aOCTPAKTHBIN WM peasibHbIN 00pa3 MpeAMeTa 1/WiH SABJICHHUS;

® CTPOUTH MOJIEIL/CXEMY Ha OCHOBE YCIIOBUH 3aJ1aud W/MIIHM CII0cO0a ee peIIeHus,;

® Co3/1aBaTh BepOabHBIC, BEIICCTBCHHBIE W MH()OPMAIMOHHBIE MOJEIH C BBIICICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BEKTa /ISl OTIpEeIeTICHHs cTIoco0a pelieHus 3aa9u B COOTBETCTBUH C CUTYalleH;

¢ TIpeoOpa3OBBIBATH MOJIENH C IIENIBIO BBISBICHUS OOIINX 3aKOHOB, OMPEICIISIONINX JaHHYIO MPEIMETHYIO 00J1acTh;

® TEPEBOANUTH CIOXKHYI IO COCTaBy (MHOTOACNEKTHYI0) HHbOpManuio u3 Tpaduydeckoro wid (GpopMaIn3oBaHHOTO
(CUMBOJIBHOT'0) IPEJICTABJIICHUS B TEKCTOBOE, 1 HA00OPOT;

® CTPOUTH CXEMY, AJTOPUTM JCUCTBUS, UCIPABISATh WJIM BOCCTAHABIMBATH HEM3BECTHHIM paHEE AJITOPUTM HA OCHOBE
MMEIOIIETOCs 3HaHUs 00 00BbEKTE, K KOTOPOMY MPUMEHSIETCS aJITOPUTM;

® CTPOUTH JI0KA3aTEIHCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;

® AHATU3UPOBATH/PEBICKTUPOBATH OMBIT Pa3pabOTKH U peaau3alui y4eOHOTO MPOEKTa, UCCIEA0BaHUS (TEOPETUIECKOro,
AMITUPUIECKOTO) HA OCHOBE MPEIJIOKEHHOW MPOOJIEMHON CUTYyaIlllH, TTOCTABJICHHON e W/WIU 3a/IaHHBIX KPUTEPHUEB OICHKU
NPOAYKTa/pe3ynbTara.



e o o o (JO

CwmpicnoBoe uteHue. OOyJaronuiics CMOXET:
HAXOJIUTh B TEKCTE TpeOyeMyro HHPOPMAITHIO (B COOTBETCTBHH C IIETISIMU CBOEH JICSITEIIBHOCTH );
OPUEHTHUPOBATHLCS B COJICPKAHUU TEKCTA, TOHUMATh LEJIOCTHBIN CMBICI TEKCTa, CTPYKTYPUPOBATH TEKCT;
YCTaHABJIMBATh B3aMMOCBSA3b OMMCAHHBIX B TEKCTE COOBITHM, SIBICHUMN, TPOIIECCOB;
PE3IOMUPOBATh IJIaBHYIO UJEIO TEKCTA,
npeo0pa3oBbIBaTh TEKCT, «IEPEBOJS» €ro B JAPYTYI0 MOJAIbHOCTb, MHTEPIPETUPOBATH TEKCT (XY/I0KECTBEHHBIN U

HEXY10’)KECTBCHHBIN — y4eOHBIN, HAyYHO-TIOMYJIAPHBIH, HH(GOPMAIIMOHHBIH, TekcT non-fiction);

4.

KPUTHYCCKH OLICHUBATb COACPIKAHUC U (I)OpMy TCKCTaA.
CDOpMI/IpOBaHI/Ie N Pa3BUTUC OKOJIOTHMYCCKOI'O  MBINUICHHA, YMCHHC JIIPUMCHATHL CIr0 B HOBHaBaTeHBHOfI,

KOMMYHHKATHUBHOM, COLIMATIbHON MPAKTHKE U MPpodeccuoHanbHO oprueHTannu. OOy4aromuncs CMOXKET:

LhNh & o o o o

ONpPEIENATh CBOE OTHOIIEHHE K MPUPOIHOM CPEJIE;

aHAIM3UPOBATh BIUSHUE IKOJIOTHUECKUX (PAKTOPOB Ha cpely OOUTAHUS KUBBIX OPTaHU3MOB;

IIPOBOJUTH MPUYUHHBIN U BEPOSTHOCTHBIN aHAIU3 YKOJIOTMUECKUX CUTYaIU;

MIPOTHO3UPOBATh U3MEHEHHUS CUTYyaIluU MIPU CMEHE JIEUCTBUSA OJHOTO (DakTopa Ha ACHCTBUE IPYTroro GpakTopa;
pacrpoCTpaHsITh SKOJOTMYECKHUE 3HAHUSI M Y4ACTBOBATh B MPAKTUUYECKUX JIeTIaX MO 3alIUTE OKPYKAIOIIEeH Cpeibl;
BBIPA)KaTh CBOE OTHOIIEHUE K MPUPO/IE YePe3 PUCYHKU, COUMHEHHUSI, MOJIEIIH, IPOCKTHBIE PAOOTHI.

. PazButne MOTHUBAlMK K OBJIAaACHHIO KYHBTypOﬁ AKTHUBHOI'O HCIIOJIB30BaHMH CJIOBapeﬁ U OPpYIuX IIOHMCKOBBIX CHCTCM.

OO0yJaronuicst CMOXKET:

® OIpCacisTh HCO6XOI[I/IMBI€ KJIITOUCBLIC ITOMCKOBBIC CJIOBA U 3aITPOCHI;

¢ OCYHICCTBIISITH B3aHMOI[CI>'ICTBHC C SJICKTPOHHBIMU ITOMCKOBBIMU CUCTEMAMHU, CJIOBAPAMU,

L4 (I)OPMI/IpOBaTB MHOXCCTBCHHYIO BI)I60pKy N3 ITIOMCKOBBIX NCTOYHUKOB J1JIA OG’I)GKTI/IBI/IBEU_II/II/I PE3YJILTATOB IIOUCKA,
¢ COOTHOCHUTD IIOJYYCHHBIC PC3YJIbTAThI IIOUCKA CO cBOCH ACATCIIBHOCTBIO.

KommyHnukaTuBHubie YV /|

1.

YMeHHne OpraHu3oBbIBaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JEATEIBHOCTh C YUYHUTEIEM M CBEPCTHUKAMU;

paboTaTh MHAUBUIYAIBHO U B TPYIIE: HAXOIUTh OOLIEE pelIeHue U pa3peniaTh KOHQIUKTH Ha OCHOBE COTJIACOBAHUS

MO3ULIMNA U y4yeTa UHTEPECOB; (POPMYIHPOBATH, APTYMEHTUPOBATh U OTCTauBATh CBO€ MHEHHE. O0yUarouuiicss CMOXKET:

® ONpPEIENsATh BO3MOKHBIE POJIM B COBMECTHOM AESATEIBHOCTH;

® UrpaTh ONPEAEIIEHHYIO POJIb B COBMECTHOM AESTENBHOCTH;

® [IPUHUMAThH MO3UIIMIO COOECEIHNKA, MOHUMAs TTO3ULMIO JIPYroTo, pa3jinudarh B €ro pedyu: MHEHHUE (TOUYKY 3pEHHs),
JI0KA3aTeNIbCTBO (apryMeHTHl), (PaKThl; TUTIOTE3bl, AKCHOMBI, TEOPUU;



® OMpeAesATh CBOU JACUCTBUS U JCUCTBUA MapTHEPA, KOTOPbIE CIOCOOCTBOBAIM WM MPEMSITCTBOBAIHN MPOTyKTUBHOM
KOMMYHUKAIINY;

® CTPOUTH MO3UTHUBHBIE OTHOLLIEHUS B MpoIecce yueOHOW 1 TIO3HABATEIbHOM 1A TENBHOCTH;

® KOPpPEKTHO W AapryMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOYKY 3pEHMS, B JUCKYCCUM YMETh BBIJIBUIAThH
KOHTPapryMEHTHI, epedpa3upoBaTh CBOIO MBICIH (BIaJCHIE MEXaHU3MOM SKBHUBAJIICHTHBIX 3aMEH);

® KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHUIO, C JIOCTOMHCTBOM IPHU3HABATH OMIMOOYHOCTH CBOETO MHEHHS
(eciu OHO TaKOBO) M KOPPEKTUPOBATh €T0;

e peJiaraTh aAIbTEPHATUBHOE PEUICHUE B KOH(DIUKTHON CUTYAlINUH;

® BBIIEIATH OOIIYIO TOUKY 3PEHMSI B TUCKYCCHH;

e JIOrOBapUBaTbCid O MpaBUJAX M BONpPOCaxX I OOCYKIEHUS B COOTBETCTBHM C TMOCTaBJICEHHOM MEpea TpYIIon
3aja4en;

® OpraHM30BbIBaTh Y4eOHOE B3aMMOJEICTBHE B Trpymnne (ONpelensarTh oO0ImMe Ield, pacnpenessiTh poJid,
J0TOBapUBaThCA APYT C APYTrOM U T. 11.);

® YyCTpaHATh B paMKax Juajora paspbiBbl B KOMMYHHUKAIIUM, OOYCJIOBJIEHHbIE HEMIOHUMAHUEM/HENPUSATHEM CO
CTOpPOHBI cOOECEeTHHUKA 3a]1auH, OPMBI HIIM COEPKAHUS JUATIOTa.

2. YMeHHE OCO3HAaHHO HMCIOJIb30BATh PEUEBBIE CPEICTBA B COOTBETCTBUHU C 3aJadyell KOMMYHUKAIMU IS BBIPAKEHHUS
CBOMX UYBCTB, MBICJIEH M MOTPEOHOCTEN I IUNIAHUPOBAHUS U PETYIIALIMHU CBOEH IEATEIbHOCTH; BIaJ€HUE YCTHOM U TUCbMEHHON
PEYBI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYBIO.

OOGy4arouuicst CMOXeT:

® OMpeAessATh 3aJjauy KOMMYHUKALIUK U B COOTBETCTBHHM C HEM OTOMPATh peUYEeBbIE CPENICTBA;

e 0TOMpPATH U UCIIOJIB30BATh PEUYEBBIE CPEICTBA B MPOIIECCE KOMMYHUKALIUU C IPYTMMH JIFOJbMU (AUAJIOT B Mape, B Majon
rpynmne u T. 1.);

® [IPEACTABISATH B YCTHOM WJIM MUCbMEHHOU (POpME pa3BepHYTHIN MJIaH COOCTBEHHOM AESITEIbHOCTH;

e co0JI0IaTh HOPMBI NMYOJUYHOW peuH, PEerJaMeHT B MOHOJOre M JUCKYCCHM B COOTBETCTBUUM C KOMMYHMKAaTHBHOM
3aja4dei;

® BBICKA3bIBaTh U 0OOCHOBBIBATH MHEHUE (CYKJIEHUE) U 3allpallliBaTh MHEHUE MApTHEPA B paMKax JUaJIOra;

® [IPUHUMATH PEIICHHUE B XOJI€ IMAJIOTa U COrIaCOBBIBATH €TI0 C COOECETHUKOM;

® CO3/1aBaTh MHUCHbMEHHBIE «KJIUIIMPOBAHHBIE» M OPUTHMHAIbHBIE TEKCThl C HMCIOJIb30BAHUEM HEOOXOAMMBIX PEYEBBIX
CPEICTB;

® JCIOJb30BaTh BepOalbHbIE CpEeACTBa (CPENCTBA JIOTMYECKOM CBSI3M) ISl BBIJCJIEHUS CMBICIOBBIX OJIOKOB CBOEro
BBICTYIICHHS,;



® HCIIOJIK30BaTh HEBEPOATbHBIC CPEICTBA WM HATJISITHBIC MaTepUaIbl, OATOTOBIEHHBIE/OTOOPAHHBIE O] PYKOBOJICTBOM
YUUTEIIS,

e jenaTh OILIGHOYHBIM BBIBOA O JIOCTIDKCHHWH 161  KOMMYHHKAIIMM HEMOCPEJCTBEHHO TIOCIE 3aBEpIICHUS
KOMMYHHUKATHBHOTO KOHTaKTa 1 000CHOBBIBATH €TO.

3. ®opMHUpOBaHHE W PA3BUTHE KOMIETEHTHOCTH B OOJACTH WCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKAITMOHHBIX
texHozorui (nanee — UKT).
OOyuaromuncs CMOXET:

® I[CJICHANIPABICHHO WCKaTh M WCIIOJBH30BaTh MH(POPMAIMOHHBIE PECYpPChl, HEOOXOMUMBIC JISi pEHICHUS Y4YCOHBIX W
NpaKTHYECKUX 3a7a4 ¢ moMotnbto cpencts UKT;

e BbIOMpATh, CTPOUTH U HCIIOJIB30BATH aJIEKBATHYIO MH(OPMALIMOHHYIO MOJEIIb JUIsl IIEpeAadn CBOMX MBICIIEH CPEICTBAMU
€CTECTBEHHBIX U ()OpPMaJIbHBIX SI3bIKOB B COOTBETCTBUHU C YCIOBHSIMH KOMMYHUKAIIUY;

® BBIJCIATh HHPOPMALIMOHHBIN aCHEKT 3aJ1a4H, ONEPUPOBATH TAHHBIMU, UCIOJIb30BATh MOJIENb PELICHUS 33/1a4H;

® UCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTMH (BKJIIOUas BBIOOpP a€KBAaTHBIX 337au€ MHCTPYMEHTAIbHBIX MPOTrPaMMHO-
anmapaTHbIX CPEICTB M CEPBHUCOB) JUIsl pelIeHUs MH(OPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX YYEOHBIX 3aj7lad, B TOM YHCIE:
BBIUHCJICHHUE, HAITUCAHKE [TMCEM, COUMHEHUH, TOKIIa10B, pedepaToB, co3qaHKe MTPEe3EeHTAMM U Ap.;

® JCIOJb30BaTh HHPOPMAILMIO C YIETOM 3TUYECKUX U MIPABOBBIX HOPM;

e Cco3/1aBaThb WMH(OPMALMOHHBIE PECYPChl PA3HOTO THUMA W A Pa3HbIX AyAUTOPUN, COOMIOAATH HH(GOPMALKUOHHYIO
TUTHEHY U TIpaBUiIa HHPOPMALMOHHON 0€30MMacHOCTH.

IIpeamMeTHbIe pe3yJIbTATHI OCBOCHHUS XUMMU:

8 kuacc:

YUYEHUK HAYYNTCH:

® XapaKTepHU30BaTh OCHOBHbIE METO/IbI TO3HAHUS: HAOIIOACHHUE, U3MEPEHHE, FIKCIIEPUMEHT;

® OMMCHIBATh CBOMCTBA TBEPAbLIX, ) KUAKUX, Fa3006p213HBIX BCIICCTB, BBIACIIAA UX CYIIICCTBCHHBIC ITPHU3HAKM,

® pPAaCKpbIBAaTb CMBIC]I OCHOBHBIX XHMHYCCKHX MOHATUH «aToM», «MOJICKYJIa», «XUMHUYECKUU QJIEMCHT», «IIPOCTOC
BCUICCTBO», «KCJIOKHOC BCUICCTBO», KBAJICHTHOCTL», «KXUMHUUYCCKAA PCAKIU», UCIIOJIB3YA 3HAKOBYIO CUCTCMY XUMUU,

¢ PACKPBIBATH CMBICI 3aKOHOB COXPAaHCHHA MACChI BCIICCTB, ITOCTOAHCTBA COCTaBa, aTOMHO-MOHeKYHHpHOﬁ TCOPHUH,

® pas3jindaTb XUMHYCCKHUEC U (1)I/ISI/I‘{CCKI/I€ SABJICHUAA,

® Ha3bIBAaTh XUMHUYCCKUE DJICMCHTHI,



® OIpEAENATh COCTAB BEUIECTB MO UX (HopMyaM;

® OMpeAeNATh BAJCHTHOCTh aTOMa 3JIEMEHTa B COCIMHEHUSX;

® OMpEACATh THUI XUMHUYECKUX PEaKIIHii;

® Ha3bIBATh MPU3HAKK U YCIOBUS MPOTCKAHUS XUMUYICCKUX PEAKITUH;

® BBLISBIIITH MPU3HAKH, CBUACTEIHCTBYIOIINE O MPOTCKAHNH XUMHUECKON pEeaKIIMK MTPH BBHITIOJTHEHUH XUMUYIECKOTO OTIBITA;

® COCTaBIATH (GOPMYJIbI OMHAPHBIX COCTUHEHUM;

® COCTaBIISITh YPaBHEHUS] XUMUYECKUX PEAKIUH;

e co0JII01aTh MpaBuiia 0€30MacHO padOThI PU MPOBEJACHHUH OIBITOB;

® 110JIb30BAaThCs J1a0OPATOPHBIM 000PYAOBAHUEM U MOCYI0H;

® BBIUKCIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB;

® BBHIUKCIISATH MACCOBYIO JIOJTI0 XUMHUYECKOTO dJIEMEHTa Mo (popMysie COeAMHEHNUS;

® BBHIUKCIATH KOJWYECTBO, O0BEM MM Maccy BeIIeCTBa MO KOJWYECTBY, O0BEMY, Macce pPEareHTOB WM MPOIYKTOB
peaxImy;

® XapaKTepHU30BaTh PU3NUECKHE U XMMHUECKHUE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOJa U BOAOPO/A;

® TI0JTy4aTh, COOMPATH KUCIOPO U BOJOPOI;

® pAacCIO3HaBaTh OMBITHHIM MTyTEM T'a3000pa3HbIE BEIIECTBA: KHCIOPO/, BOJAOPO;

® pPAcCKpBIBAaTh CMBICI 3aKOHA ABOTaJIpO;

® PaCKPBIBaTh CMBICI IOHATHH «TETIOBOU 3(PPEKT peakimnm», «KMOJISIPHBIA 00bEM»;

® XapakTepHu30BaTh PU3NUECKHE U XUMHUECKHUE CBOICTBA BOJIBL;

® DPACKPBIBATH CMBICI MOHATHS «PacTBOPY;

® BLIYUCIISATE MACCOBYIO JOJIIO PACTBOPCHHOI'O BCIICCTBA B PACTBOPCE;



KHCJIOT,

IIPUTOTOBJIATH PACTBOPHI C ONPEIETEHHON MaCCOBOM JOJIEH PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COEUHEHUS NU3YUEHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

XapaKTCPU30BaThb Q)I/IBI/I‘IeCKI/IC U XMUMHYECKHE CBOMCTBA OCHOBHBLIX KJIACCOB HCOPraHN4YCCKUX BCHICCTB: OKCHIOB,

OCHOBAHMM, COJICH;

ONPEEIIATh IPUHAIJIC)KHOCTh BEIIECTB K ONMPEICICHHOMY KJIACCY COCTMHECHMUIA;

COCTaBJISITH (POPMYIIBI HEOPTAHUYECKUX COCTMHECHUN N3YyYEHHBIX KJIACCOB;

MPOBOAUTH OMBITHI, TOATBEPAKAAIONINE XUMUUECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;
pacIio3HaBaTh ONBITHBIM IyTEM PACTBOPBI KUCIIOT U IIEJIOYEH MO U3MEHEHUIO OKPACKH UHINKATOPA;
XapaKTeprU30BaTh B3aUMOCBSI3b MEXKIY KJIaCCaMH HEOPTraHUYECKUX COECITMHEHUM;

packpbiBath cMbIci [lepuoanueckoro 3akona J[.1. Menneneena;

00BSICHATHh (PU3UYECKUM CMBICT aTOMHOTO (MOPSKOBOr0) HOMEpa XUMHUUECKOTO JIEMEHTa, HOMEPOB TPYIIIbI U MEPHOJIa

B nepuoanyeckon cucreme /.M. Menneneena;

00BACHATH 3aKOHOMCPHOCTH H3MCHCHHA CTPOCHHA aTOMOB, CBOMCTB JJIECMEHTOB B npeaciax MajblX IICPHOIJOB H

TIaBHBIX ITOATPYIIIL,

XapaKTCPU30BaATh XUMHUUCCKHUE OJICMCHTLI (OT BOAOpOda OO KaJ'IBI_[I/IH) Ha OCHOB€ HX ITOJIOXXCHHUA B HCpI/IO):[I/I‘IeCKOI\ﬁ

cucteme /.M. MenneneeBa u 0COOEHHOCTEHM CTPOCHUS MX aTOMOB,;

COCTaBJIATh CXEMbI CTPOEHUS aTOMOB TepBbIX 20 3eMeHTOB nepuoanueckoit cucteMsl .M. Menaeneesa;
PACKpBIBATH CMBICII MOHITUN: «XUMUYECKAs CBA3bY, «IJNEKTPOOTPULIATETHHOCTDY;

XapaKTeprU30BaTh 3aBUCUMOCTh (DU3NYECKUX CBOMCTB BEIIECTB OT TUINA KPUCTALTNYECKON PEIIETKH;
ONPENEIATh BUJI XUMUYECKOMN CBSI3M B HEOPraHUYECKUX COCIMHEHUSX;

1/1306pa>1<aTI> CXEMbI CTPOCHUS MOJICKYJI BCUICCTB, O6paBOBaHHI)IX pa3sHbIMU BHUAAMH XUMHYCCKHX CBHBGﬁ;



PaCKpbIBAaTb CMBICJI MMOHSITUHI «MOH», «KATHOH», «KAaHHOH», «BJICKTPOJIUTLD?», «HCIJICKTPOJIUTHD), «QJICKTPOJIUTHYCCKAA

Jucconuanus, «KOKHCINTCIIb», «CTCIICHb OKUCIICHHUA» «BOCCTAHOBUTCIIL), KOKHCJICHUC), «BOCCTAHOBJIICHHUC) ,

OTIpPE/IEIIATh CTENEHb OKUCIIEHHS aTOMa 3JIEMEHTA B COE/INHEHUY;
PacKpbIBaTh CMBICT TEOPUH IEKTPOIUTUYECKON TUCCOLUAIINY;

COCTaBJIATh YPABHEHUS JIEKTPOIUTHIECKON TUCCOLUALMY KHUCIIOT, IIEJI0YEH, COJIEH;

OOBSCHATH CYIIHOCTB MpOIECcca AICKTPOIUTUIECKON TUCCOLMAIIMU U PEaKii HOHHOTO OOMEHa,
COCTABJISITh MOJHBIE U COKPAILICHHBIE HOHHBIE YPABHEHUS PEAKIIMK OOMEHA;

OTIpEEIATh BO3MOKHOCTD IMPOTEKAHUS PEAKIIUil HOHHOTO OOMEHa;

ONPENENATh OKUCIUTENb U BOCCTAHOBUTED;

COCTaBJISITh YPABHEHUS OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIINIA;

Ha3bIBaTh (PAKTOPHI, BIAUSIOLINE HA CKOPOCTh XUMUYECKOM peaKIuu;

KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKLIMU 10 PA3IMYHBIM IPU3HAKAM;

XapaKTCPHU30BaTh B3aUMOCBA3b MCKY COCTABOM, CTPOCHUCM U CBOMCTBaAMU HECMCTAJIJIOB,

B]:IHyCKHI/IK MOJIYYUT BO3SMOKHOCTb HAYIUTHLCH:

8b108U2AMDb U npoeep:Anitb 3KCNEPUMEHRMATIbHO 2UnNonie3vl 0 XUMU4YeCKUx CBOUCMBAax eeulecme Ha OCHoee Ux cocmaea u

CMpPOEHRUA, UX cnocobnocmu ecmynanb 6 XuMuvecKue peakyuu, o xapakmepe u npodykmax pa3iudHsvlx xuMuquKuxpeaKuuﬁ;

xapakmepusoeams geuwjecnied no cocmaesy, Cmpoeruro u CGOIZCI’I’ZBGM, ycmadaeaueambs npuquHHO-CﬂedcmeeHHble C6A3U

M@OfC()y OaHHbLIMU xapakmepucmuxkamu eeujecmed,

cocmaesiiiimsb MOJNEKYJAIPHble U NOJIHbLE UOHHbLE YDABHEHUA NO COKPAUEHHBIM UOHHbIM YPABHEHUAM,

NpoOcHO3Upoeams CnocoOHOCMb eeulecmed nposAeAims OKUCIUMeENbHble UL 60CCMAHOBUMETIbHbLE ceotlicmea ¢ yuemom

cmenenel OKUCIeHUs. INIEMEHM 08B, BXOOﬂWI/DC 6 e2o cocmaes,



® cocmaejisinb YpAGHEHUA peakuuz], coomeemcmeayrowmux nocnie008amelbHoCmu npeepameHuﬁ HeopcaHUu4eCcKux eeuiecme

PA3NUYHBIX K1ACCO8,

e guiosuUcAMb U npoeepiams IKCNepumMeHnmalbHo cunomesvl 0 pesyibmamdax 6030elcmeus PAaA3ITUYHbIX qbaKmopoe HA

UsMeHeHue ckopocmu XUMu4eckou peaxkyuu,
® 1UCNnoJjib306ANb l’lpu06p€m€HHbl€ 3HAHUS OJI51 IKOJIO2UHYECKU cpamMommHoco nogeoeHusl 8 Oprofcaiomeﬁ cpede;

® 1UCNnoJjib306AMNb I’lpu06p€m€HHbl€ Klro4yesvble KomnemeHyuu npu 6blnoJHeHUU NnpoeKmoe U y’{€6H0'uCCﬂ6006am€JleKMx

3a0ay no U3y4eHuIo C8OUCM8, ChOCoO08 NOYUEHUs. U PACNO3HABAHUS BEUeCMB;

® 00BbEKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUeCmBAX U XUMUYECKUX NPOYEeCCax,

® KpUmuuecku OMHOCUMbCSA K NCEBOOHAYYHOU UH@OpMayuu, HedoOpOCcOo8eCmHOl peKlame 6 Cpeocmeax Maccoeou
uHpopmayuu,

® 0CO3HABAMb 3HAUEHUE MEOPEeMUYECKUX 3HAHUL NO XUMUU OJisl NPAKIMUYECKOU 0esIMmelbHOCMU Yel08eKd,

® €030a8amb MOOeU U cXembl 0/ peuleHUsi Y4eOHbIX U NO3HABAMENIbHBIX 3A0al, NOHUMAMb He0OX00UMOCHb COONI00eHUs

npeonucanuti, npeoazaemvlx 8 UHCMPYKYUX no UCNOIb308AHUIO 1eKAPCME, CPeOCmE OblMOBOU XUMUU U Op.



Temamuueckoe njiaanupoeanue no xumuu, 8 Knacc,

(2 uaca 6 neoenro, écezo 68 uacoe)
YMK O.C. I'abpuensana.

HauMmeHoBaHHe TEMbI

Bcero
4acoB

JIP

N3 anx

IIpakTH4eckue padoThI

KonTpoabHbIe
padoTsI

YPOKH

KiioueBble BocnuTaTeJbHbIE
3agauu

Tema 1.BBenenne

1,23

Nel,No2. [Tpuémbl oOparieHus ¢
nmabopaTopHBIM 000PYIOBAaHHEM U
HAOJTIOJICHHE 32 TOPSINCH CBEUOM.

- VcraHoBICHHE  JOBEPUTEIBHBIX
OTHOIICHUH MEXIY YYHUTEIEM H ero
YUCHUKAMH, CIOCOOCTBYIOIIMX
MMO3UTHBHOMY BOCIIPUSATHIO
yUYalMMHUCsT TpeOOBaHUH U  IMPOCHO
YUuTEiid, MPUBJICUCHUIO UX BHUMAHUA
K o0cyxmaeMoin Ha ypOKe
uHpOpMAIUH, aKTHBU3ALIUHN ux
MO3HABAaTEILHOU  JEATENbHOCTU, -
NoOYXAEHUE LIKOJIBHUKOB COOJIIO/IATD
HA  ypoKe  OOIIEIPHHATHICHOPMBI
MOBEJICHUsI, MpaBHia OOLICHHS CO
CTapIINMHU (yuuremnsimm) u
CBEPCTHHKAMU (IIKOJTLHUKAMU),
MPUHIUNBL  y4eOHOU TUCIUILTHHBL U
CaMOOpraHu3aluK; - [PHUBJICYCHUE
BHUMAaHUA IIKOJIbHUKOB K
HCHHOCTHOMY AaCHEKTy HU3y4Ya€MbIX Ha
Ypokax HBHCHHﬁ, opranuzanusa HuX
paboThl ¢ TmoONyd4aeMOl Ha YpoKe
COLIMAIILHO 3HAYUMOI MHpopManuei —
WHUIMUPOBAHUE €€  OOCYXKJeHHS,
BBICKA3bIBAHHS ~ YYAI[UMHCS  CBOETO
MHEHHUSI 10 €€ TMOBO/AY, BbIPAOOTKH
CBOET0 K Hell OTHOIIICHHUS,

Tema 2.
ATOMBI XUMAYECKUX
DJIEMEHTOB

1,2,3

K.p. Nel

- IPUMEHSTh Ha YPOKE MHTEPAKTUBHbIE
(hopmbl paboTsl y4aluxcs:
HHTEIJIEKTya bHbIE UTPBI,
CTUMYJIMPYIOIIHE MI03HABATENbHYIO
MOTHBAIMIO HIKOJILHUKOB; JIUCKYCCHH,
KOTOpbIE JIafoT yUaIuMes
BO3MOXHOCTh  INPHOOPECTH  OIBIT
BEJICHUsT KOHCTPYKTHBHOTO JHAJIOTa;
rpynmnoBoi paboThl WIM pPabOTHl B
rnapax, KOTOpbIE€ YydYaT IIKOJbHUKOB
KOMaH/IHOH paboTe M B3aUMO/ICHCTBHIO




C IPYTHMU IETHMH;

Tema 3.
IIpocTeie BelecTBa

2,3

MHunuupoBanue W MOAJEPIKKA
HCCIIeI0BATEIBCKOM JesATEeITEHOCTH
LIKOJIBHUKOB B pPaMKax pealn3anuu
UMM WHIUBUAYaIbHBIX W TPYIIIOBBIX
UCCIIEZIOBATEIbCKUX  MPOEKTOB, 4YTO
JacT  IIKOJbHUKaM  BO3MOXKHOCTb
NpUOOPECTH HABBIK CAMOCTOSTEIHLHOTO
peLIeHUs] TEOPETUYECKOH MpOoOJIeMBl,
HaBBIK T€HEPUPOBAHUS M O(POPMIICHUS
COOCTBEHHBIX nyei, HaBbIK
YBaXUTENBHOTO OTHOIICHUS K YYXKUM
uaesM, oQOpMIIEHHBIM B paborax
IOpYIuX  HCCIeNOBaTeNeil,  HaBBHIK
NyOJMYHOTO  BBICTYIUICHUS — HEpea
ayIuTOpHell, apryMeHTHPOBaHHI U
OTCTauBaHHA CBOCH TOUKHU 3pCHUA.

Tema 4.
CoequHeHNsT XUMHYECKAX
3JIEMEHTOB

16

1,2,3

Ne3. Anann3 HO4YBEI U BOJBI.

Ne4. TIpurotoBieHHe pacTBOpa caxapa ¢
3aJaHHON MacCOBOM JOJIeH
PacCTBOPEHHOTO BEIIECTBA.

K.p. Ne2

13

- NpUMEHEHHE Ha ypoKe
UHTEPAKTHBHBIX ¢bopm paboTsI
YUaIMXCsl: HHTEJUIEKTYyalbHBIX WP,
CTUMYJIMPYIOIMX  I103HABaTEIbHYIO
MOTHBAIMIO NIKOJILHUKOB; JTUCKYCCHH,
KOTOpbIE JIaloT yUaImMes
BO3MOXKHOCTh ~ NIPUOOPECTH  OMBIT
BEJICHUS] KOHCTPYKTUBHOIO [IHAJIOTA;
TPYIIIOBOH pabOTBl WiIH pPabOTHI B
napax, KOTOpbIe YydYaT LIKOJbHUKOB
KOMaHJHOW paboTe ¥ B3aUMOJICHCTBHIO
C IPYTUMH ICThMU;

Tema 5.
M3MeHneHus1, mpoucxoIsiine
C BEIECTBAMHU.

12

2,3

Ne5. ITpH3HAKM XUMHYECKUX PEAKIUIA.

K.p. Ne3

10

- Ucnonp3oBaTe  BOCHHUTATENBHBIC
BO3MOXXHOCTH  COJEP)KAHUSI  TEMBI
Yepe3IeMOHCTPAIMIO JIETSIM IIPUMEPOB
OTBETCTBEHHOTO, IPaXKAaHCKOTO
NOBCACHUS, MPOABJICHUA
YeIoBeKOIIo0ns U 100pocepeuHOCTH,
yepe3  moJa0Op  COOTBETCTBYIOLIMX
TEKCTOB JUIsl YTEHMs, 3ajad st
peueHus, pOOJIeMHBIXCUTYAlMH JUIst
00CY)XIEHHUs B Kiacce; - BKIIOYaTh B
YPOKH HUIPOBBIE MPOLEAYPHI, KOTOPHIE
IIOMOTAlOT TOAJEPKaTb MOTHBALUIO
nerei K  TOJy4YCHUIO 3HaHUH,
HaJIa)KUBAHHUIO
IIO3UTUBHBIXMECKJINYHOCTHBIX
OTHOIIECHHH B Kjacce, IOMOTaroT




YCTaHOBIICHUIO J00poXKenaTenbHOM
atMocepbl BO BpeMsS ypoKa; -
MPUMEHSATh Ha YPOKax TPYIMIOBYIO
paboty wmimum  pabory B  Mmapax,
KOTOPBICYYAT MIKOJbHUKOB KOMaHHOM
paboTe U B3aUMOJCHCTBHUIO C APYTHMH
JICTEMU;

Tema 6.

PacTBOopenue. PacTBopbl.
CBolicTBa pacTBOPOB
SIEKTPOJIUTOB.

22

2,3

No6.CBolicTBa KHCIIOT, OCHOBAHHMIHA,
OKCHJIOB M COJICH.

Ne7. PenieHue 3KCIIepUMEHTATBHBIX
3amay.

Hrorosas K.p.
Ne4

19

- Hcnonn3oBaTh  BOCIMTATEILHEIE
BO3MOXKHOCTH  COJCpIKAHHS  TEMbI
Yepe3IeMOHCTPAIIMIO JIETSAM IPUMEPOB
OTBETCTBEHHOTO, IPaXKAaHCKOTO
MOBEIECHMSI, MIPOSIBIICHUS
YeOBEKOIIOONS U T0OpOCepaeIHOCTH,
4yepe3  moa0Op  COOTBETCTBYOLIHMX
TCKCTOB IS YTCHUS, 3a1a4 JJISA
peleHns, MpOoOJIEeMHBIXCUTYAIMA IS
00CYXJICHUSI B KJIACCE, - BKJIIOYATh B
YPOKH HTPOBBIC IMPOIECIYPHI, KOTOPHIC
IIOMOrarT HOI[[[ep)KaTL MOTHBAILIUKO
nereit K MOJIy4EHHIO 3HAHUH,
HaJIa)KMBaHHIO
MMO3UTUBHBIXMEKITMIHOCTHBIX
OTHOIIEHMH B KIacce, IOMOTA0T
YCTaHOBIICHUIO J0OpOXKenaTenbHOM
atMocepbl BO BpeMs ypoka; -
IIPUMEHATh Ha YpPOKax TPYIIIOBYHO
pabory wiu paboTy B  mapax,
KOTOpBI€Y4YaT IIKOJIBHUKOB KOMaHIHON
paboTe u B3aUMOACUCTBHIO C JPYTUMHU
JI€ThbMU;

Hroro:

68

58




COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KUIACC

Tema 1. BBenenue B xummuio (6 1)

XHUMHS — HayKa O BEIIeCTBaX, UX CBOMCTBAX U MPEBPALICHUSX.

[ToHsiTHe 0 XUMUYECKOM AJIEMEHTE U (JopMax ero CyleCTBOBaHMs: CBOOOIHBIX aTOMaX, MPOCTHIX U CIOKHBIX BELIECTBA

[IpeBparenus BemectB. OTINYNE XUMUYECKUX PEAKINil OT PU3NYecKuX ABIeHU. Poib XUMUU B )KU3HU YEJIOBEKA.

KpaTkue cBegenust U3 UCTOpUM BOSHUKHOBEHUS W pa3BuTHs xumud. [lepuoa anmxumuu. [lonstue o ¢punocodckom kamue. Xumus B XVI B.
Pa3zButne xumun Ha Pycu. Ponb 0TeueCTBEHHBIX YUEHBIX B CTAHOBJICHHHM XMMHUYECKOW Hayku - paboTsl M. B. JlomonocoBa, A. M. Byrneposa, /1. 1.
Meneneesa.

XuUMHYecKasi CHMBOJIMKA. 3HAKHM XHMHUYCCKHX OJJICMCHTOB W MPOHUCXOXKICHWE WX Ha3BaHUU. Xumudeckwe ¢GopMynbl. MHAEKCH U
kod(pdurmenTsl. OTHOCUTEIBHBIC aTOMHAS M MOJICKYJISIpHAsi MacChl. PacueT MaccoBOi 10JIM XMMHUYECKOTO dJIEMEHTa 10 (hopMyJie BEIIeCTBA.

[lepuoanueckas cucreMa xumuueckux snemeHToB 1. 1. MenneneeBa, ee cTpykTypa: Majble U OOJbIINE MEPUOJbI, IPYNIbl U MOATPYIIIbI
(rmaBHas u moboynas). [lepuoanueckas cuctema Kak CpaBOYHOE TOCOOUE IS MOJIYUYEHHUs CBEICHUI O XMMUUYECKUX dJIEMEHTaX.

PacuérHble 3agaun. 1. HaxoxjeHre OTHOCUTEIILHON MOJICKYJSIPHOM MAacChl BEIIECTBA MO €ro XUMHUYecKor Gopmyie. 2. Beraumcienue
MacCOBOM J0JIM XUMUYECKOTO JIEMEHTa B BEIIECTBE M0 ero hopmyse.

IIpakTnyeckas padora Ne 1
[IpaBuiia TexHuku 0€30MacCHOCTHU MpU paboTe B XuMH4eckoM kabuHete. JlabopaTopHoe 000pyaoBaHKE U 0OpaIlleHUE C HUM.

IIpakTyeckas padora Ne 2
Habmtonienue 3a ropsiiieii cBe4oi.

IIpeMeTHBbIE Pe3YabTAThI 00YUeHHsI

VYyammuiics T0JKEH ymems:

® UCIOJNB30BaTh MPU XAPAKTEPUCTUKE BEIIECTB TOHATHUSA: «aTOM», «MOJIEKYJa», «XUMHUYECKUN DJIEMEHT», «XMMHUYECKHI 3HAK, WU CHUMBOJ,
«BEIIECTBO», «IIPOCTOE BEILECTBO», «CIOKHOE BELIECTBO», «CBOWCTBA BEIIECTBY», (XUMUYECKHE SIBICHUS, «(DU3HUYECKHE SBICHUS,
«K03((HULIUEHTBI», «UHIEKCHD, «\OTHOCUTEIbHAS ATOMHAsI Maccay, «OTHOCUTENbHAsI MOJIEKYIISIpHAsI Maccay, «MaccoBasi JIOJs dJIEMEHTay;
3HATh: IPEIMETHI U3YUCHUS €CTECTBEHHOHAYYHBIX IUCIMIUIMH, B TOM YHCIIE XUMUHU; XUMUYECKHE CUMBOJIBI, UX HA3BaHUS U MPOU3HOIIECHUE;
KJIacCU(UIIUPOBATh BEIIECTBA MO COCTABY HA MPOCTHIE U CIIOKHBIE;
pasnuuaTh: TeJIa M BEMIECTBA; XUMHUYECKUH AIIEMEHT M MPOCTOE BEIIECTBO;
ONMHCHIBATH: (POPMBI CYIIECTBOBAHUS XUMHUYECKUX AIJIEMEHTOB (CBOOOIHBIE aTOMBI, MPOCThIE BEIIECTBA, CIOXHBIE BEIIECTBA); TAOIHMUHYIO
dbopmy Ileproanueckoil CUCTEMBl XMMHUYECKHUX JJIEMEHTOB; TOJIOKeHHe dyeMeHTa B Tabmuue [I. M. MeHneneeBa, WCMONb3ysl MOHATUS
«IEPUOIY», «TPYIIay, «TJIaBHas MOArPYINay, «1000YHas MOATPYIIAY; CBONCTBA BEIIECTB (TBEPBIX, )KUIKHUX, Fa3000pa3HbIX);

® OOBSACHATH CYIIHOCTh XMMHUYECKHMX SIBICHUH (C TOYKM 3pEHHUS aTOMHO-MOJIEKYJIIPHOTO Y4Y€HMs) M UX NPUHLUUIHAIBHOE OTIMYHE OT
(bU3NYECKUX SIBICHUI;



XapaKTepu30BaTh: OCHOBHBIC METOJIbI M3YUEHHUSI €CTECTBEHHBIX JUCIHIUIMH (HAOII0IeHHEe, SKCIIEPUMEHT, MO/ICTIMPOBAHNUE); BEIIECTBO IO €ro
XUMHYECKOH (popMysie COIIacHO IUIaHy: KauyeCTBEHHBIM COCTaB, THUI BellecTBa (MPOCTOE WM CJIOXKHOE), KOJMYECTBEHHBIM COCTaB,
OTHOCHUTEJIbHAsI MOJIEKYJISIPHAsi Macca, COOTHOLUIEHWE MAacC 3JIEMEHTOB B BELIECTBE, MAaCCOBBIE JIOJHU AJIEMEHTOB B BELIECTBE (IJIs CIOXKHBIX
BEIIECTB); POJIb XUMHH (TIOJIOKUTEIBHYIO U OTPHUILIATENIbHYIO) B )KU3HH YEJIOBEKA, apI'yMEHTHPOBATH CBOE OTHOLICHHUE K 3TOH Mpobieme;
BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO MAacCy BEIIECTBA U MAaCCOBYIO JIOJI0 XUMUYECKOTO 3JIEMEHTA B COEJUHEHUX;

MIPOBOJIUTH HAOIIOICHNSI CBOWCTB BEIIECTB U SBJICHUH, IPOUCXOASIINX C BEIIECTBAMHU;

co0Jro1aTh MpaBuiIa TEXHUKKA O€30MaCHOCTH MIPU MPOBEICHUH HAOIIOACHUH 1 1a00paTOPHBIX OIBITOB.

MeTanpeamMeTHble pe3yJabTAThl 00yUeHUs

VYyamuiicst JOJIKEH ymems:

OTIPENeNIATh POOJIEMBI, T. €. YCTaHABIMBATh HECOOTBETCTBHE MEXKTY KEJIAEMbIM M JICHCTBUTEIIbHBIM;

COCTABIISATh CIIOKHBIN TJIAH TEKCTA;

BJIQJICTh TAKUM BUIOM HM3JI0’KEHHSI TEKCTa, KaK IOBECTBOBAHHE;

I0JT PYKOBOJICTBOM YUHUTEISl IPOBOJUTH HEMOCPEICTBEHHOE HAOIIOACHNE;

M0J1 PYKOBOJICTBOM yuuTeJNs 0O(OPMIISITH OTUET, BKIIOUYAIOIINI OMUCaHKe HA0JI0IeHHUs, €r0 Pe3yJIbTaTOB, BHIBOIOB;

WCIIOJIb30BaTh TAKOW BUJ MBICIIEHHOTO (MIEalbHOTO) MOJEIMPOBAHHUSA, KAaK 3HAKOBOE MOJEIMPOBAaHHUE (HA IMpPHUMEpPE 3HAKOB XUMHUYECKUX
AJIEMEHTOB, XUMUYECKUX (HOPMYI);

WCTOJIB30BaTh TAKOH BHJ MaTepHAIBHOTO (IIPEIMETHOTO) MOACITUPOBAHMS, KaK (H3MUECKOE MOACTUPOBaHHE (HA MPHMEPE MOJICITUPOBAHUS
aTOMOB M MOJIEKYN);

MOJTy4aTh XMMHUYECKYI0 HHPOPMALIUIO U3 PA3IMYHBIX HCTOYHHUKOB;

OTIpeIeNIATh OOBEKT U aCleKT aHaJIN3a U CUHTE3a;

OIpeIeNIATh KOMIIOHEHThI 00BEKTa B COOTBETCTBUU C aCIIEKTOM aHaJIM3a U CHHTE3a;

OCYIIECTBIISITH KAUECTBEHHOE W KOJIMYECTBEHHOE OMUCAHNE KOMITOHEHTOB OOBEKTa;

OTIpeEIsATh OTHOIIEHUSI 00BEKTA C IPYTUMH 00bEKTaMH;

OTIPEJIENIATH CYIIECTBEHHBIE MPU3HAKN 00BEKTA.

Tema 2. ATOMBI XMMHYECKHX 3J1eMeHTOB (7 u)
AToMBI Kak (opma CyIIECTBOBAaHUS XWMHUYECKHX 3JIeMEHTOB. OCHOBHBIC CBEACHHS O CTPOCHHH aTOMOB. JlOKa3aTelabCTBa CIOKHOCTH

CTPOCHUSA aTOMOB. OnbIThI Pe3ep(bop;[a. HnaHeTapHas{ MOZCIIb CTPOCHUS aTOMa.

CocraB arOMHBIX fJep: NPOTOHBI M HEUTpOHBI. OTHOCWUTENbHAs AaTOMHAs Macca. B3auMOCBS3b MOHATUH <«IIPOTOH», «HEUTPOHY,

«OTHOCHUTCIIbHAA aTOMHas Maccay».

H3meHeHne dncia IIPOTOHOB B AJP€ aToOMa - 06p330BaHI/Ie HOBBIX XUMHWUYCCKUX JJIEMEHTOB.
HN3MeHeHue 4ucia HCﬁTpOHOB B dOp€ aTrtomMma - 06pa3OBaHI/IC MN30TOIIOB. COBpeMCHHOe OIMPCACIICHUC TIOHATHUA «XUMHYECKHI DIIEMEHTY.

H3o0To0mEI Kak PASHOBUAHOCTH aTOMOB OJHOI'O0 XUMHUYECCKOI'0 3JICMCHTA.



OnektpoHbl. CTpoeHHE 3IEKTPOHHBIX O0O0JI0UEK aTOMOB XMMHUYecKuX aneMeHToB Nel-20 mepuommueckoit cucremsl JI. M. Menneneesa.
[TonsiTHe 0 3aBEPILIEHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (IHEPreTHUYECKOM YPOBHE).

[lepuoanueckass cuctema xumuueckux snemMeHToB JI. M. MenpaeneeBa U CTpOCHHE aTOMOB: (PU3WYECKUI CMBICI TMOPSIKOBOTO HOMEpa
3JIeMEHTa, HOMEepa IPyIIibl, HOMEpa NepUoja.

M3MeHeHne 4uclia SJCKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YpPOBHE aTOMa XUMHYECKOrO 3JIEMEHTa - OOpa30BaHHE TMOJOXKHUTEIBHBIX U
OTpHUIaTeNbHBIX HOHOB. OHBI, 00pa3oBaHHbIE aTOMaMH METAJUIOB U HeMeTaJJIoB. [IpHunHbI U3MEHEHHS] METAJUIMYECKUX U HEMETANTNYECKIX CBOMCTB
B [IEpUO/IAX U Tpymmax.

O6pa3oBanue OuHapHBIX coenuHeHui. [lonaTre 00 noHHOM cBs3U. CxeMbl 00pa30BaHUs HOHHOM CBS3H.

B3aumoseiicTBue aTOMOB XMMHYECKHX DJIEMEHTOB-HEMETANIOB MEXay co00il - oOpa3oBaHHE IBYXaTOMHBIX MOJIEKYJ MPOCTHIX BEUIECTB.
KoBasieHTHas HenoasipHAask XMMUYECKas CBA3b.

DIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3aumopeiicTBie aToMOB XHMHUYECKUX 3JEMEHTOB-HEMETAJUIOB MEXAYy co00i - oOpa3oBaHMe OMHApHBIX COEIMHEHUN HEMETaJuIoB.
DNeKTpOOTPULIATETLHOCTh. [IOHSITHE O KOBAJIGHTHOM MOJIAPHOM CBSI3H.

BiaumopeiicTBue aTroMOB XMMHYECKHX JJIEMEHTOB-METAJUIOB MEXIy co0OW - 0o0pa3oBaHHE MeETAIIMYEeCKUX KpucTauioB. Ilonstue o
METaJUIMYECKOU CBSI3H.
JeMmoHcTpanun. Mosienu aTOMOB XMMUYECKHX 31eMeHTOB. [lepuoanueckas cucreMa xumuyeckux aemeHToB /. 1. Menneneesa.

IIpeaMeTHbIE PE3YJIbLTATHI 00YYEHHUS

VYyamuiicst JOJKEH ymems:

® JCIOJIb30BaTh IPU XAPAKTEPUCTUKE ATOMOB MOHSATHUS: «IIPOTOH», «HEUTPOH», «IJIEKTPOH», «XUMUYECKUU 3FIEMEHT», «MAaCCOBOE YHUCIIOM,
«HM30TOI», <OIEKTPOHHBIN CJON», «OHEPreTUYECKUN YPOBEHBY, «IJIEMEHTBI-METAIIBDY, «JIEMEHTHI-HEMETAIUIBI»; MPU XapPaAKTEPHUCTUKE
BEILIECTB MOHATHS «MOHHAs CBSA3bY, «MOHBD», «KOBAJEHTHAsl HETIOJSIPHAS CBS3bY, «KKOBAJEHTHAs MOJISIPHAS CBA3bY, «3JIEKTPOOTPULATEIBHOCTDY,
«BAJIEHTHOCTbBY, «METAJJINYECKAs CBI3bY;

® OINKCHIBATH COCTaB M CTPOEHUE ATOMOB JIEMEHTOB € MOPAIKOBBIMU HOMepamu 1—20 B Ileproanyeckoil cucteMe XUMHUECKUX 3J1eMEHTOB /.
H. Menneneena;

® COCTaBIIATH CXEMBI PACTIPECTICHUS JIEKTPOHOB IO SJIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 000JI0UKE aTOMOB; CXeMbl 00pa30BaHUS Pa3HBIX TUIIOB
XUMHUYECKOH CBSA3U (MOHHOM, KOBAJICHTHOM, METAJIITUYECKON );

® OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMSI CBOWCTB XHMHUYECKUX DOJEMEHTOB (3apsiiOoB sAEp aTOMOB, 4HCIa SJEKTPOHOB Ha BHEITHEM
3JIEKTPOHHOM CJIOE, YUCIIO 3alIOJIHSAEMBIX JIEKTPOHHBIX CJIIOEB, PAJUYC aTOMa, AIEKTPOOTPULATEIBHOCTh, METANINYECKUE U HEMETAIUINYE CKUE
CBOICTBA) B mepuojax W rpymmax (TiaaBHbIX noarpynmnax) [lepuomundeckoi cuctembl xumuueckux snemeHToB JI. Y. MenneneeBa ¢ Touku
3pEHUS TEOPUU CTPOEHUS ATOMA;

® CpaBHMBATh CBOMCTBa aTOMOB XMMHYECKHX 3JIEMEHTOB, HaXOJSAIIMXCA B OJJHOM NMEPUOJE WIM TWIaBHON moarpynie [leprnoandeckoi cCUCTEMBI
xuMudeckux 3eMeHToB J[. 1. Menneneena (3aps0B s1ep aTOMOB, YUCJIa SJIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM CJIOE, YHCIIO 3aIOTHAEMBIX
ANEKTPOHHBIX CIIOEB, PAIUYC aTOMa, SIEKTPOOTPHUIIATEIEHOCTh, METAJUTUYECKIE U HEMETAITTHIECKIE CBOMCTBA);

® J1aBaTh XaPAKTEPUCTUKY XMMHUYECKUX DJIEMEHTOB IO MX MoJjiokeHnto B [leprnonndeckoi cucreme xumuueckux snemeHtoB [[. . MenneneeBa
(XuMHUYecKui 3HaK, MOPSAKOBBIN HOMEp, IEPHUO/I, TPYIITA, MOATPYINa, OTHOCUTEIbHAS aTOMHAsI Macca, CTPOCHHE aToMa — 3apsi sSApa, YUCIIo
MIPOTOHOB U HEUTPOHOB B sApe, 00IIIee YUCIIO IEKTPOHOB, PACIIPEICICHHE HIEKTPOHOB M0 YJIEKTPOHHBIM CIIOSIM);



OTIPENIeNIATh THII XMMUYECKOH CBSI3M 1O (popMyJie BEIIeCTBa;

MPUBOAMTH TIPUMEPHI BEIIECTB C Pa3HBIMHU TUIIAMH XUMHUYECKOU CBSI3H;

XapaKTEePU30BaTh MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3M (OOMEHHBIN ), HOHHOM CBSI3H, METAJUTMYECKON CBSI3H;
YCTaHABJIMBATh PUYMHHO-CIICCTBEHHBIC CBSI3U: COCTAB BEIIECTBA — THUIT XMMUYECKOH CBSI3H,

COCTaBIISATH (POPMYJIBI OMHAPHBIX COCTMHEHHUH TI0 BAJICHTHOCTH;

HAXOJIUTh BAJICHTHOCTB AJIEMEHTOB 110 OpMyJie OMHAPHOTO COCIUHEHHS.

MeTaleeL[MeTHLIe pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:

(bOopMyYITHPOBATH TUIIOTE3Y 10 PEIICHUIO TPOOIEeM;

COCTABIISATH IUIAH BBITIOJHEHUS yI4eOHOW 3a1auu, peIIeH sl TPOOJIEM TBOPUECKOTO U TIOMCKOBOT'O XapaKTepa, BBIMOJIHEHUS POEKTa COBMECTHO C
YUUTENEeM;

COCTAaBIISATh TE3HUCHI TEKCTA,

BJIQJICTh TAKUM BHUJIOM HM3JIOKEHHSI TEKCTA, KaK OTIMCAHUE,

WCIOJIb30BaTh TAKOW BHJl MBICICHHOTO (MICaJbHOI0) MOJCIUPOBAHMs, KaK 3HAKOBOE MOJICIMPOBAaHUE (HA MPHUMEPE COCTABICHHUS CXEM
00pa3oBaHKs XUMHYECKOU CBSI3HU);

WCIIOJIB30BATh TAKOH BHUJI MAaTEPHAIBHOTO (IIPEIMETHOTO) MOJCINPOBAHUS, KAK aHAIIOTOBOE MOJICTTUPOBAHHE;

WCIOJIB30BATh TAKOW BUJ MAaTEPUAIBHOTO (TIPEAMETHOTO0) MOJICIIMPOBAHUS, KaK (PH3MUECKOe MOACTHPOBaHNE (Ha TIpUMEpe MOJIEIeH CTPOCHHS
aTOMOB);

OTIpeETATh OOBEKTHI CPABHEHHSI M ACTIEKT CPABHEHUSI OObEKTOB;

BBITIOJIHATH HETIOJIHOE OTHOJIMHEHHOE CPaBHEHHE;

BBITIOJTHATH HETIOJIHOE KOMILIEKCHOE CPAaBHEHHE;

BBITTOJIHATH TIOJTHOE O/THOJIMHEHHOE CpaBHEHUE.

Tema 3. Ilpoctsbie BemecTBa (54)
[TonoxeHne MeTaUIOB M HEMETANIOB B IEPUOJMUYECKOM cucteme xumuyeckux snnemeHToB JI. WM. MenneneeBa. Bakneiimune npoctbie

BEIIIECTBA - METAJUIBI: KEJIe30, ATFOMUHUHN, KaJIbIIUH, MarHUK, HaTpuH, Kamui. O0mue Gpundeckre CBOMCTBA METAILIOB.

Baxneiiimue mpocTeie BellecTBa - HEMETaulbl, 0Opa3oBaHHBIE aTOMaMH KHCJIOPOJa, BOJOpOJa, a3oTra, cepbl, ¢ocdopa, yriepoaa.

CriocoOHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB K OOpa30BaHMIO HECKOJBKHMX MPOCTBIX BEIIECTB - AJIOTPONHs. AJUIOTPONHBIE MOAU(DUKAIIH
Kuciaopoaa, pochopa u onoBa. MeTalmInuecKue U HEMETANTMYeCKUEe CBOMCTBA MPOCTHIX BemecTB. OTHOCUTENBHOCTD JIEJCHUS MPOCTHIX BEIIECTB Ha
METaJIJIbl U HEMETAJIBI.

ITocTosiHHAs ABOFa,Z[pO. KoauuectBo BelrecTsa. Moib. MOJBIpHaH macca. MOJBIpHBIﬁ 00BeM F8.3006p8.3HBIX BCIICCTB. KpaTHLIC CAVHUIIbI

KOJIMYCCTBA BCIICCTBA — MUJIJIMMOJIb U KHJIOMOJIb, MUJUIMMOJIAPHAA U KUJIOMOJIApHasA MacChbl BEIICCTBA, MI/IJ'IJ'II/IMOJ'ISIPHBII\/’I u KHJ'IOMOJ'I?IpHI:Iﬁ 00BEMBI
ra3000pa3HbIX BEIIECTB.



PacueTsl ¢ HCMIONB30BaHUEM MTOHSITHI «KOJMYECTBO BEUIECTBAY, «MOJISIPHAS MACCA, «MOJIIPHBI 00bEM T'a30BY, IIOCTOSTHHASI ABOTaIPOY.
Pacyernble 3agaum. 1. Beryncienne MOJSIPHOW MacChl BEIIECTB MO XUMHUYECKHUM (Gopmynam. 2. PacdeTsl ¢ MCMONB30BaHUEM TOHSITHI

«KOJIMYCECTBO BCUICCTBA», «MOJISIpHAA MaccCa», <(MOJI51pHI:II71 00BeM ra3oB», KIIOCTOsSHHAA ABOFaI[pO».

I[CMOHCTpaIII/II/I. HCKOTOpHe METAaJJIbl U HEMCTAJJIbI KOJIMYECTBOM BEIICCTBA 1 MOJIB. MOI[GJ'H: MOJISIPHOTO o0beMa F33006p83HBIX BE€IICCTB.

IIpeanMeTHbIE Pe3YJbTATHI 00YYEeHHUSs

VYyamuiicst JOJKEH ymems:

UCIOJb30BaTh IPU XapaKTEPUCTUKE BEIIECTB IMOHATHS: «METaJUIbD», «IUIACTUYHOCTbY», «TEIUIONPOBOAHOCTBY, «3JIEKTPONPOBOIHOCTHY,
«HEMETAJUIBI», «aJUIOTPOIHS, «aJUIOTPOIIHbIE BUJOM3MEHEHUS, WIA MOTU(PHUKAIINY;

OIUCHIBATh IOJIO)KEHUE 3JIEMEHTOB-METAJUIOB M 3JIEMEHTOB-HeMeTauioB B Ilepumogmueckoil cucreme Xxumudeckux snemeHtoB J[. U.
MeHnpeneena;

KJ1accu(UIMpoOBaTh MPOCTHIE BEIECTBA HA METAJUIBI M HEMETAJLIBI, YJIEMEHTHI,

OIIpeAEIATh IPUHAIEKHOCTh HEOPraHMUECKUX BEILECTB K OJTHOMY U3 U3YyYEHHBIX KJIACCOB — METAJLIbl U HEMETAJLIbI;

JI0Ka3bIBaTb OTHOCUTEIBHOCTD JIE€JICHUS MPOCTHIX BELIECTB HA METAJLIbl U HEMETAILIBL;

XapakTepu30BaTh o0nme Gu3nIecKre CBONCTBA METAILIOB;

YCTaHABJIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXAY CTPOGHHEM aroMa M XMMHYECKON CBSI3bI0 B IIPOCTBIX BELIECTBAX — MeETalaXx U
HeMeTaax;

OOBSICHATH MHOTOOOPa3He MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aJUIOTPOIIHS;

OIMCHIBAaTh CBOWCTBA BEUIECTB (HA MpUMEpax MPOCTHIX BEIIECTB — METANIOB U HEMETAILIOB);

coOJII0IaTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPU MPOBEIECHUH HAOIIOACHNUN 1 T1a00paTOPHBIX OIBITOB;

WCIOJIb30BaTh IpPU PELIECHUHM PACUETHBIX 3a7au MOHATUS: «KOJMYECTBO BEIIECTBA», «MOJIb», «IIOCTOSIHHAs ABOrajipo», «MOJSIPHAs Maccay,
«MOJISIPHBIM 00bEM T'a30B», «KHOPMAJIbHBIE YCIOBUSY;

MIPOBOJIUTH PacyeThl ¢ UCMOJIb30BAHUEM IOHATUN: «KOJMYECTBO BELIECTBA», «MOJIIPHAS Macca», «MOJSIPHBIH 00bEM Ta30B», «IIOCTOSHHAs
ABoraapo».

MertanpeamMeTHbie pe3yJabTaThbl 00y4eHus!

VYyamuiics NOJKEH ymems.:

COCTaBJIATh KOHCIICKT TCKCTA,

CaMOCTOATCIIBHO UCITIOJIB30BATh HETIOCPCIACTBCHHOC Ha6J'IIO,Z[CHI/Ie;

CaMOCTOATCIIbHO O(I)OpMJ'IﬂTL OTHYCT, BKJIIOYAIOILMI OIMHCaHNE Ha6J'IIOIleHI/I$I, €ro pe3yJjibTaTOB, BLIBOJIOB,
BBIITOJIHATD IMOJIHOC KOMIUICKCHOC CPAaBHCHUC,

BBITIOJIHATL CPABHCHHUC 110 aHAJIOTUH

Tema 4. CoequHeHHs] XMMHYECKHX dj1eMeHTOB (16 u)



Crenenb okucienus. OnpeaeneHne CTENeHN OKUCIECHUS JIEMEHTOB 110 XUMHUUYECKOH Gopmyne coenquneHus. CocraBneHue Gopmyn OMHAPHBIX
COeMHEHMH, 00IIMii croco® X Ha3bIBaHMs. buHApHBIE COeNMHEHUs: OKCHUIBI, XJIopuabl, cyabduasl u ap. Cocrasnenue ux popmyin. [lpencraBurenu
OKCHUJIOB: BOJa, YIJIEKUCIIbIN T'a3 U HeraiieHast u3Bectb. [IpeacTaBuTenu IeTydnX BOJOPOAHBIX COCIMHEHU: XJIOPOBOAOPO U aMMHUAK.

OcHoBaHMsI, UX COCTaB M Ha3BaHMs. PacTBopuMOCTh OCHOBaHUN B Boje. Tabmuia pacTBOPUMOCTH THUJIPOKCHIIOB M COJell B BoJE.
[IpencraBurenu wienoyeil: TMAPOKCUABI HATpuUsl, Kanusd W KaublusA. [loHsATHE O KadecTBEHHBIX peakuusax. Muaukartopel. M3MmeHeHune oOkpacku
WHJMKATOPOB B LIEJIIOYHOU cpeie.

Kucnotsl, ux cocraB u Ha3Bauus. Knaccubukanus kucinot. IIpeactaBuUTenu KUCIOT: cepHas, CONsiHas W a30THas. V3MeHeHue OKpacku
WHJMKATOPOB B KUCIIOTHOU cpee.

Conu Kak Ipou3BOJHBIE KUCIOT U OCHOBaHUM. VX cocraB n HazBaHus. PactBopumocTs coneil B Boze. IlpencraBurenu coneit: XJiopu HaTpus,
kapOoHaT u GocdaT KaJabIus.

AMopdHbBIE 1 KPUCTAJUINYECKHE BEILIECTBA.

MexMoieKysspHble B3auMOACHCTBUA. THUIIBI KPUCTAIUNIMYECKUX PEIIETOK: NOHHASI, aTOMHAs!, MOJIEKYJISIpPHAs U METATINYECKasd. 3aBUCUMOCTh
CBOWCTB BEILIECTB OT TUIIOB KPUCTAJUIMYECKUX PELIETOK.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa JUIsl BEIIECTB MOJIEKYJISIPHOTO CTPOEHHUS.

Uwucteie BemiecTBa U cMecH. lIpumepsl KUAKUX, TBEPIABIX M Tra3000pa3HbIX cMmeceil. CBoicTBa YHCTHIX BeHIECTB M cMeceil. Mx cocras.
MaccoBast u 00beMHast 1011 KOMIIOHEHTa cMecH. PacueTsl, CBsi3aHHbIE ¢ UCIIOJIB30BAaHUEM TOHATHUS AOJIS.

Pacuérnsble 3agaun. 1. Pacuer MaccoBoil u 00bEeMHOM /10JIeli KOMITOHEHTOB CMECH BEUIeCTB. 2. BpIUMCIeHHEe MacCOBOW O BEIECTBA B
pacTBOpE MO U3BECTHOM Macce PacTBOPEHHOIO BEILIECTBA U Macce pacTBOpUTeNs. 3. BeluncieHre Macchl pacTBOPSEMOrO BEIIECTBA U PACTBOPUTENS,
HEOOXOIUMBIX JIJIsl IPUTOTOBJICHHSI ONIPEICIICHHON MacChl pacTBOPa C M3BECTHOW MacCOBOM JI0JICH paCTBOPEHHOTO BEIIESCTRA.

JemoncTrpanuu. O6pasibl OKCUAOB, KUCIOT, OCHOBAaHUHN U cosiell. Mojenn KpUCTAIIMYECKUX PEIIeTOK XJIOpHAa HATpHs, aliMasza, OKCHJa
yraepoaa (IV). CriocoOsl pa3aeneHus cMecei, TUCTUILISAINS BOJIBL.

JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 0Opa3IamMy BEIIECTB pa3HBIX KJIaccoB. 2. Pa3znenenue cmecei.

IIpakTnyeckas padora Ne 3. AHaiIM3 OYBBI U BOJBIL.
IIpakTuyeckass padora Ne 4.IIpuroroieHne pacTBOpa caxapa ¢ 3aJaHHON MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA.

IIpeaMeTHbBIE Pe3VJbTAThl 00YUEeHUs

VYyamuiicst JOJKEH ymems:

® JCIOJIb30BaTh IpPU XAPAKTEPUCTUKE BEIIECTB IMOHATHUSA: «CTENEHb OKHUCIEHUS», «BAJEHTHOCTBY», «OKCHJABD», «OCHOBAHMSY, «UIEIOUYN»,
«KQueCTBEHHAsl PEaAKIHs», «UHIUKATOPY», «KUCIOTBI», «KUCIOPOJCOAEPIKAIINE KUCTOThD, «OECKUCIOPOAHBIE KUCIOThI», «KUCIOTHAS Cpeliay,
«UIeNI0YHAsI Cpefiay, «HeUTpanbHas cpefa», «mkana pH», «conn», «aMopHbIe BELIECTBAY, «KPUCTAIUTMUECKHUE BEIECTBAY, «KPUCTAIIINYECKas
pelieTKa», «MOHHas KPUCTAUIMYECKAs pEIIeTKa», «aTOMHas KPHUCTANIMYECKas peIIeTKa», «MOJIEKYJspHas KPUCTAJUIMYECKasl PEIIeTKay,
«MeTaJNInYecKasi KpUCTAJUTMYECKask PEIIETKa», «CMECH;

e iIaccu(UIMPOBATH CIOXHBIE HEOPTaHUYECKHE BEIIECTBA MO COCTaBY HA OKCHJIbI, OCHOBAHHS, KUCJIOTBI U COJIM; OCHOBAHUS, KUCIOTHI U COJIH
10 PaCTBOPUMOCTHU B BOJIE; KMCIIOTHI IO OCHOBHOCTH U COJIEP>KAHUIO KHCIIOPO/a;

® OMNpEeAeNITh MPUHAJICKHOCTh HEOPTAaHMYECKUX BEUIECTB K OAHOMY M3 M3YYEHHBIX KJIACCOB (OKCHJBI, JIETy4YHWE€ BOJOPOJHBIE COEAMHEHUS,
OCHOBaHWUSI, KUCJIOTHI, CONN) 10 GopMyIIE;



ONMCHIBATh CBOWCTBA OTIENbHBIX IPEACTABUTEIEH OKCHUIOB (HAa NpPUMEpPE BOJbI, YIJIEKUCIOrO Tra3a, HEralleHONM W3BECTH), JETY4HX
BOJIOPOJIHBIX COCAMHEHWH (Ha MpHUMeEpe XJIOPOBOJOPOAAa M aMMHaKa), OCHOBaHWH (Ha MpUMepe THIPOKCHUAOB HATPUS, KW W KaJbIIHA),
KHUCJIOT (Ha MpUMepe CEPHOM KUCIIOTHI) U COJIEH (Ha MpUMeEpe XJI0pr/1a HaTpHsl, KapOoHaTa Kby, pocdaTa KaabIus);

OMPCACIIATh BAJICHTHOCTD U CTCIICHb OKUCJICHUA 3JICMCHTOB B BCIICCTBAX;

COCTABIISATH (POPMYJIBI OKCHJIOB, OCHOBAHHIA, KUCIOT U COJICH 10 BAJCHTHOCTSM M CTEIICHSM OKUCJICHHUS 3JICMEHTOB, a TAaKXKe 3apsijiaM HOHOB,
YKa3aHHBIM B Ta0JIUIE pAaCTBOPUMOCTH KUCIIOT, OCHOBAHHUH M COJICH;

COCTaBJIATh Ha3BaHUs OKCHUAOB, OCHOBaHHﬁ, KHUCJIOT U COH€I>'I; CpaBHUBATb BAJICHTHOCTDb U CTCIICHb OKHCJICHUA; OKCHUAbI, OCHOBAaHUA, KUCJIOTHI U
COJI TIO COCTaBY;

WCIIOJIB30BATh TAOJMILY PACTBOPUMOCTH TSI OTIPE/ICIICHUSI PACTBOPUMOCTH BEUIECTB;

YCTaHABJIMBATh T€HETUYECKYIO CBSI3b MEXKIY OKCHIOM M THIPO-KCHIOM M HAO0OPOT; NMPHYHMHHO-CIICICTBEHHBIC CBS3M MEXIY CTPOCHHEM
aToMa, XMMHYECKOH CBSI3bI0 M TUTIOM KPHCTALUTMYECKOW PEIICTKH XUMHUECKUX COCIMHECHUM;

XapaKTCPU30BaTh ATOMHBIC, MOJICKYJIAPHBIC, MOHHBIC MECTATNIMYCCKUC KPUCTAIUIMYCCKUC PCHICTKH,; CPEAY paCcTBOpa C IOMOIIBIO IIKAJIbI pH,
IIPUBOJUTH IPUMEPHI BELIECTB C PA3HBIMHU TUIIAMU KPUCTAJUIMYECKOUN PELIETKH;

MIPOBOJIUTH HAOJIOJICHUS 32 CBOMCTBAMH BEIIECTB U SBICHUSIMHU, IIPOUCXOISIIMMHE C BEIIECTBAMU;

COOJIFOIaTh MPaBHJIa TEXHUKH OC30MIACHOCTH MPU TIPOBEICHU U HAOIIOICHHI U OIIBITOB;

HCCIIEIOBATh CPEly PacTBOPa C MOMOIIBIO HHAMKATOPOB; SKCIIEPUMEHTAIBHO Pa3INiaTh KUCIOTHI U IEI0YH, MTOJIb3YsCh HHIUKATOPAMU;
WCIIOJIB30BATh MIPH PEIICHUH PACUETHBIX 3a]1a4 MOHITUS «MACCOBAasl JIOJIS AJIEMEHTA B BEIIECTBEY, «MACCOBas JIOJIsl PACTBOPCHHOTO BEIICCTBAY,
«00BEMHas 10JIsI Ta3000pa3HOrO BEIIECTBAY;

MIPOBOJMTH PACUYEThl C WCIOJIB30BAHUEM IIOHSATUH «MaccoBas JIOJS 3JEMEHTAa B BEIECTBE», «MaccOBas JIOJISI PACTBOPCHHOTO BEIECTBAY,
«o0BeMHas 70151 ra3000pa3HOro BEIIECTBAY.

MeTaﬂpe}]MeTHbIe pPe3yJbTaThbl oﬁyqemm

VYyamuiicst JOJKEH ymems:

COCTaBJISATh HA OCHOBE TEKCTa TaOJIUIIbI, B TOM yHcie ¢ npuMeHeHneM cpeacts UKT;

0]l PyKOBOJICTBOM YYUTEIS IPOBOJUTH ONOCPEIOBAaHHOE HAOIIOIEHHUE

10/l PYKOBO/ICTBOM yUUTEJNS 0QOPMIISTH OTUET, BKIIOYAIOLINI ONUCaHHE SKCIIEPUMEHTA, €r0 pe3yIbTaToB, BEIBOJIOB;

OCYLIECTBIIATh MHAYKTUBHOE 00001IeHHEe (OT €AMHUYHOIO JOCTOBEPHOIO K OOLIEMY BEPOSITHOCTHOMY), T. €. ONpPENENATh oOliue
CYLIECTBEHHbIE PU3HAKH JIBYX U 00Jiee 00bEKTOB U (PUKCUPOBATh UX B (OPME MOHATHUS WIH CYKICHUS;

OCYILIECTBIATH JeIYKTUBHOE 00001IeHre (OABEICHUE EMHUYHOTO JOCTOBEPHOTO MO/ 00I1ee JOCTOBEPHOE), T. €. aKTyallu3upOBaTh MOHSATHE
WIN CYXJIEHUE, U OTOXKAECTBIIATH C HUM COOTBETCTBYIOIIHE CYIIECTBEHHBIE PU3HAKU OJJHOTO MK 00Jiee 0OBEKTOB;

OTIpe/IeTIATh acleKT Kiaccuukaimu;

OCYILLECTBIIATh KJIACCU(PUKALINIO;

3HaTh U UCHOJIb30BATH PA3INUHBIE (POPMBI IIPEACTABICHUS KIaCCU(PUKAIIIH.

Tema 5. HW3meHeHusi, npoucxojasiue ¢ Bemecrsamu (12u)



[lonsiTue sBIIEHMI KaKk W3MEHEHUH, MPOUCXOSAIIUX C BEIIECTBAMH. SIBIEHUS, CBA3aHHBIE C W3MEHEHUEM KPUCTAJUIMUYECKOTO CTPOCHUS
BElIeCTBa MPHU MOCTOSHHOM €ro cocTaBe, (usnueckue sipieHus. Ouznueckue SBICHHUS B XUMHUM: TUCTHIUISIUS, KPUCTAIU3AlMs, BhIIapUBAHUE U
BO3TOHKA BEIECTB, ICHTPUYTUPOBAHUE.

SIBneHus, cBsi3aHHBIE C U3MEHEHUEM COCTaBa BEIECTBA, - XUMUYECKUE peakuuu. [Ipu3Haky U yCIOBHUS MPOTEKAHUS XUMUYECKUX PEaKIM.
[TonsaTue 00 9K30- M PHIOTEPMUUYECKUX PEAKIMAX. Peakiuy ropeHus Kak 4YacTHBINA Cydaid SK30TEPMUYECKUX PEAKLUH, MPOTEKAIOUINX C BBIACICHUEM
CBETA.

3aKOH COXpaHEHHs MAacChl BEIIEeCTB. XMMHUYECKIE YPaBHCHUS. 3HAUCHUE UHICKCOB U KOdpduimeHToB. COCTaBlIeHNE ypaBHEHUH XUMUIECKIX
peaKuid.

Pacuersl Mo XUMHUYECKUM ypaBHEHHsIM. Perienne 3a1a4 Ha HaXOXKJICHHE KOJIMYECTBA BEIIECTBA, MACCHl WIIM 00BbEMa MPOAYKTa PEAKIHH IO
KOJIMYECTBY BEILleCTBA, Macce WM 00bEeMYy MCXOJHOTO BellecTBa. PacueThl ¢ MCIONb30BAaHUEM MOHSATHUS «I0JIs», KOTAa UCXOJHOE BEIIECTBO JAHO B
BHJIE pACTBOPA C 3aJJaHHON MAaCCOBOM JI0JIEN pACTBOPEHHOI'O BEUIECTBA HJIM CONEPKUT ONPEACICHHYIO 100 NPUMECEH.

Peakuuu paznoxenus. [loHstue o ckopocTu xumudeckux peakunii. Karanuzatopsl. @epMeHTHI.

Peaknuu coennuenus. Katautudaeckue u HeKataauTHueckue peakiuu. OOpaTuMbie 1 HeOOpaTHMbIE PeaKIIHH.

Peaknuu 3amemieHus. DNEKTPOXMMHMUYECKUI psJl HANPSKEHUW METAJUIOB, €r0 HUCIOJIb30BAaHUE [Isi IPOTHO3UPOBAHUS BO3MOKHOCTH
MPOTEKAHUS PEAKIMI MEXTy METAJIJIAaMU U PACTBOPAMHU KUCIIOT. Peakiinu BEITECHEHHS OJIHUX METAJVIOB U3 PaCTBOPOB MX COJIEH APYTMMH METaJJIAMU.

Peakuuu oOMeHna. Peakiiuu Heltpanu3zanuu. Y clIoBUs NPOTEKaHUs PEaKIMii oOMeHa B pacTBOpax J0 KOHIIA.

Tumnbel XUMHUYECKUX peakuuid (MO MPU3HAKY «UHUCIO UM COCTaB MCXOIHBIX BEIIECTB M IMPOAYKTOB PEAKIIMK») HA MPUMEPE CBONCTB BOJIBI.
Peakuus pasnokeHuss - 3JE€KTpoiau3 BOAbl. Peakuuum coequHeHus - B3aUMOJACHCTBHME BOJBI C OKCHAAMHM METAUIOB M HeMerauioB. l[lonsarue
«TUIPOKCUABDY. Peakiuu 3aMenieHus: - B3auMOJICHCTBUE BOJIBI C IIETOYHBIMUA U IEIOYHO3EMENbHBIMU MeTalmaMu. Peakuun oOMena (Ha mpumepe
TUIpoNu3a Cyab(huaa amfOMUHNAS U KapOu1a KajbIlus).

Pacuérnble 3anaun. 1. Beruuciaenue no XMMHYECKUM YpaBHEHUSM MacChl MJIM KOJIMYECTBA BEIIECTBA MO M3BECTHON MAcce MM KOJIUYECTBY
BEIIECTBA OJIHOTO M3 BCTYMAIOIIUX B PEAKIMIO BEIIECTB WU MPOIYKTOB peakiuu. 2. Beruucienue macchl (KOIMUYECTBA BELIECTBA, 00bEMa) MPOAYKTa
peaxiuu, eclii U3BECTHA Macca UCXOJIHOTO BEIIECTBA, CO/AEPIKAILEro ONPEIEICHHYIO OO0 puMeceil. 3. Boruncinenue maccsl (KOJIMYecTBa BELIECTBA,
o0BeMa) MPOyKTa peakiluu, €clid U3BECTHA Macca pacTBOpa U MaccoBasi 10JIsl PACTBOPEHHOTO BEIIECTBA.

IIpeaMeTHbIe pe3VJabLTATHI 00VUECHUA

VYyamuiicst JOJKEH ymems:
e iIaccu(UUUPOBATh XUMHUYECKHE PEAKIMH MO0 YUCIY U COCTaBY HCXOJHBIX BEIIECTB W MPOJIYKTOB pEaKIHH; TerioBoMy 3¢¢eKTy; Ha-
MPaBJICHUIO MPOTEKAHUS PEAKIINH; YIACTHIO KaTaIn3aTopa;
® ICIIOJIb30BATh TAOJUILY PACTBOPUMOCTH JUISI OMIPEICTICHHSI BO3SMOXKHOCTH MPOTEKAHUS PEAKIIUil 0OOMEHa; SMEKTPOXUMHUYECKHN Psil HATIPSKESHHIMA
(aKTUBHOCTH) METAJIOB JJIs1 ONIPEJECICHHS BO3MOKHOCTH MPOTEKAHUSI peaKIUil MEXI1y METallIaMHi U BOJIHBIMU PAaCTBOPAMHU KUCJIOT U COJIEH;
e HaOMIOMAaTh W ONMUCHIBATH MPU3HAKKA M YCJIOBUS TEUCHUS XMUMHYECKUX PEaKIIMil, JellaTh BHIBOJBI Ha OCHOBAHWH aHAIM3a HAOIIOJICHUN 3a
AKCTIEPUMEHTOM;
® [POBOJUTH PACUETHI M0 XUMUYECKUM YPAaBHEHUSIM Ha HaXOXKICHUE KOJIUYECTBA, MACCHI I 00beMa MPOIyKTa PEaKIMH 10 KOJMYECTBY, Macce
Wi 00BEMY HMCXOJIHOTO BEIIECTBA; C UCIOIB30BAHUEM MOHSTHUS «IOJID», KOTJIa MCXOJHOE BEIIECTBO JaHO B BUJE PACTBOpa C 3aJaHHON
MAacCOBOM J0JIei paCTBOPEHHOTO BEIMIECTBA WIIA COJIEPIKUT OMPEIAETIECHHYIO 00 MPUMECEH.
MeTanpeameTHblie pe3yJabTaTbl 00y4eHH s



VYyamuiicst JOJIKEH ymems:

COCTaBIISITh HA OCHOBE TEKCTa CXEMBI, B TOM 4Hcie ¢ mpuMeHenueM cpeacts UKT;
CaMOCTOSITENILHO O(POPMIISATH OTUET, BKIIOYAIOIINI OMICaHUE SKCIIEPUMEHTA, €r0 Pe3yIbTaToOB, BEIBOJIOB,
UCIIOJIF30BATh TAKOH BHJ MBICICHHOTO (MICaTbHOTO) MOJEINPOBAHMSA, KaK 3HAKOBOE MOJEIMPOBAaHUE (Ha MpUMEpEe YpPaBHEHUH XUMHUECKHX
peakiuii);
pa3nuyatb 00bEeM U COAEpIKaHUE MOHITUH;
pa3nuyath poAOBOE U BUIOBOE TOHSATHS;
OCYIIECTBISATH POJJOBUIOBOE ONPEACICHUE TOHATHIA.
JNemoncrpauuu. Ilpumepsr ¢usnyeckux sBieHuil; a) muasieHue mapaduua; 0) aud@y3us ITYyMUCTHIX BEIIECTB C TOPSIIEH JaMIIOYKH

HakanupaHus. [IpuMepsl XUMUYECKUX SBJICHUN: a) TOPEHUE MarHus; 0) B3auMOJIEHCTBHE COISIHOM KHMCIOThI C MPaMOPOM HJIM MEJIOM; B) MOJyYEHHE
ruapokcuaa meau (I1); r) pacTBopeHHe MOIYyYEHHOro THAPOKCHIA B KHUCIOTax; J) B3aumojelcTBue okcuaa menu (II) ¢ cepHoit kucinotoil npu
HarpeBaHUU; €) Pa3jIoKeHHe IepMaHTraHaTa Kajus; ) B3aUMOIeHCTBHE Pa30aBICHHBIX KUCIIOT C METAJJIaMH.

JlabopaTopHuble onbIThl. 3. CpaBHEHHE CKOPOCTHU UCHAPEHUs BOJBI U CIIMPTA MO0 MCUYE3HOBEHUIO UX Kalleldb Ha (HIbTPOBaIbHOM Oymare. 4.

OxkwuciieHne MeAu B TUIAMEHH CHUPTOBKUA WM TOpenku. 5. [lomyTHeHHE WM3BECTKOBOW BOJBI OT BBIABIXa€MOTO Yriiekucioro rasza. 6. [lomydenue
YIIIEKUCIIOTO T'a3a B3auMOICHCTBUEM COJIbI M KUCTIOTHI. 7. 3amelenue Meau B pactBope xiopuaa meau (1) sxenezom.

IIpakTuyeckas padora Ne 5.IIpu3Haku XMMHUECKUX pPEAKLIUM.

IIpeaMeTHBIE Pe3YJAbTATHI 00YUEHHUS

VYyamuiics NOJKEH ymems.:

oOpataThcs ¢ 1a00paTopHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMU IPUOOPAMU B COOTBETCTBUU C NMPaBUIAMH TEXHUKHU 0€3011aCHOCTH;
BBITNIOJIHATH MPOCTENIINE TPUEMBI paboThI € JaOOpaTOPHBIM 000PYAOBaHKUEM: J1a0OPATOPHBIM IITATUBOM; CIIUPTOBKO;

Ha0JI10/1aTh 32 CBOMCTBAMM BEILLECTB U SIBJICHUSMHU, IPOUCXOASIINMYU C BEIIECTBAMU;

OIMCHIBATh XUMUYECKUH 3KCIIEPUMEHT C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

JIeJ1aTh BBIBOJIBI 10 pe3yJIbTaTaM MPOBEJEHHOIO SKCIIEPUMEHTA;

TOTOBHUTH PACTBOPBI C ONPEIEIEHHON MaCCOBOU JI0JIEW paCTBOPEHHOTO BELIECTBA;

IIPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JIOJIF0 PACTBOPEHHOT'O B HEM BEILECTBA.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH s

VYyamuiicst JOJKEH ymems:

CaMOCTOATCIIBHO UCIIOJIB30BATh OITOCPECAOBAHHOC Ha6J'IIO,Z[CHI/Ie.



Tema 6. Teopusi 21eKTPOJTUTHYECKOI TUCCONMMAIMI H CBOMCTBA KJIACCOB HEOPraHMYECKUX coequHennii (22 u)

[TonaTHe 00 >MEKTPOIUTHUECKON AUCCOLUMAIMH. DJIEKTPOIUTHI U HEAIEKTPOIUTH. MeXaHu3M JUCCOLHUAIMU DJIEKTPOIUTOB C PA3IUYHBIM
TUIIOM XUMUYECKOU CBsA3H. CTENeHb AIEeKTPOIMTUUYECKON Aucconnanuu. CHUIIbHbBIE U ca0ble 3JeKTPOIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUH IIEKTPOIUTUYECKON Tucconrannu. VIoHHbIe ypaBHEHUS pEakifid. Y CIOBUS NMPOTEKAHUS peaKkiu OOMeHa
MEXY 3JEKTPOJIUTAMHU JI0 KOHIIA B CBETE€ MOHHBIX IIPEICTABIICHUM.

Knaccugukaius HOHOB U UX CBOICTBA.

Kucnotsl, ux knaccuduxamus. Juccounanys KUCIOT U UX CBOWCTBA B CBETE TEOPHUH SJICKTPOIUTUYECKON Tuccounanuu. MojeKyaspHble U
HMOHHBIC YpaBHEHUS peakui KUCIOT. B3aumonencTBie KUCIOT ¢ METaUIaMH. DJIEKTPOXUMHUYECKUN psii HAIpsDKeHU MeTauioB. B3aumopeiicTBue
KHCJIIOT C OKCHUJAMU METAJJIOB. B3anMoneicTBHe KHCIOT C OCHOBAaHUSAMM - peaklus HeWTpanu3auud. B3aumonelcTBHE KHCIOT € COJSIMH.
Vcnonp3oBanue TabIUIBl PACTBOPHUMOCTH JJISl XaPAKTEPUCTUKH XMMUYECKUX CBOMCTB KHCIIOT.

OcHoBanusi, ux kiaccupukanusa. Jlucconwanus OCHOBAaHMW M HX CBONCTBA B CBETE TEOPUU DIIEKTPOJIUTHYECKON JAUCCOIHALIHH.
B3aumopeiicTBue OCHOBaHMM C KUCJIOTaMH, KHCIOTHBIMM OKCHJIAMH U cojisiMu. Vcronb3oBaHue TaOJIUIbI PACTBOPUMOCTH ISl XapaKTEPUCTUKU
XUMHUYECKUX CBOICTB OCHOBaHUH. Pasznoxenue HEPacTBOPUMBIX OCHOBaHMI npu HarpeBaHuM.
Comu, ux kiaccupuKamys W JUCCOLMALNS PA3TUYHBIX THIOB cojeid. CBoiicTBa coleil B CBETE€ TEOPHUU DIIEKTPOIUTUYECKON THCCOIUAIINU.
B3auMopeiicTBue coneil ¢ MeTajmiamH, YCJIOBHS INPOTEKAHHUs STUX peakuuil. B3aumopeicTBue cosieil ¢ KHCIOTaMH, OCHOBAaHUSMH U COJISIMH.
Hcnonp3oBanne TabIUIbl PACTBOPUMOCTH JIJIS1 XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJIEH.

O06o0061ieHue cBefeHnit 06 okcruaax, X KiaccCupuKaluu 1 XUMUYECKIX CBOMCTBAX.

['eneTnyeckue psapl METALIIOB U HEMETAJLIOB. ['eHeTnueckas cBsA3b MEXKIy KilacCaMl HEOPraHUYECKUX BELIECTB

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peaknK. OKUCIUTENIb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHHE.

Peakuimn moHHOrO OOMEHA M OKHCIIMTEIIbHO-BOCCTAHOBHTENBHBIE peakiui. CocTaBIeHUE YpaBHEHHUH OKHCIIUTEIbHO-BOCCTAHOBHTEIBHBIX
peaKIMii METOA0M 3JIEKTPOHHOTO OasiaHca.

CBoiicTBa NMPOCTHIX BEIIECTB - METAIJIOB U HEMETAJUIOB, KUCIIOT U COJIEW B CBETE MPEJCTABICHUNH 00 OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX MPOIIECcCaXx.

IIpeaMeTHbIE Pe3VJAbTATHI 00YUEHHUS :

VYyamuiicst JOJKEH ymems:

® ICIIOJIb30BAaTh MPH XapaKTEPHUCTUKE TMPEBPAIICHUN BEIIECTB MOHATHUS: «PACTBOPY», (AJIEKTPOIUTHYECKAS IUCCOLHUAIUSN), «IIEKTPOIUTHI,
«HEINEKTPOJIUTHI», «CTEMEHb UCCOIMALUNY», «CUJIbHBIC SJIEKTPOJHUTHI», «ClIa0ble SJIEKTPOIUTH», «KATHOHBI», «AHUOHBI», «KUCIOTHI,
«OCHOBAHHSI», «COJIN», KHOHHBIC PEAKIIUN», «HECOIC00Pa3yIOIIHe OKCHIIBI», «COIe00pa3yIoIue OKCHIBIY, «\OCHOBHBIC OKCHJIBI», «KUCIOTHBIC
OKCHJIBI», «CPEIIHUE COJH», «KUCIBIE COJH», «OCHOBHBIE CONU», «TE€HETHYECKHH PsII», «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN»,
«OKHUCIIUTEIbY, «BOCCTAHOBHUTEIDY, «OKHCIIEHUE), «BOCCTAHOBIIEHUEY,

® ONUCHIBATh PACTBOPEHHE KaK (PU3UKO-XUMHUUYECKUHN TPOIIECC;

¢ WUTFOCTPUPOBATH TPHUMEPAMH OCHOBHBIC TIOJOXKEHUS TEOPHH JJICKTPOJIMTHYSCKON JTUCCONMAIINN; TEHETUYECKYI0 B3aMMOCBS3b MEXIY
BEIIECTBaMH (ITPOCTOE BEIIECTBO — OKCHJT — THAPOKCH — COJIb);

® XapaKTepu30BaTh OOIIHE XUMHUYECKHE CBONCTBA KHCJIOTHBIX M OCHOBHBIX OKCHUIOB, KHCIOT, OCHOBAaHHM U COJEH C MO3ULUNA TEOpUU
ANEKTPOIIUTHIECKON JUCCOIUAIINN; CYIIIHOCTD JEKTPOIUTUYECKON TUCCOIMAIINY BEIIECTB C KOBAJICHTHOM MOJSIPHOM M MOHHON XUMHYECKON
CBSI3bI0; CYIITHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITHIA;



MPUBOJIUTH MPUMEPHI PEAKIUN, MOATBEPKAAOIINX XUMUIECKUE CBOWCTBA KHUCIOTHBIX M OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAaHUN W COJICH;
CYLIECTBOBAHHME B3aMMOCBSI3U MEK/y OCHOBHBIMH KJIacCaMU HEOPTaHMYECKUX BEIIECTB;

KJ1acCU(UIUPOBATh XUMUYECKUE PEAKIINU [0 «MI3MEHEHUIO CTENIEHEH OKUCIECHUS 3JIEMEHTOB, 00pa3yoIIUX pearupyroline BeuecTBa;
COCTABJISITh YPaBHEHUSI 3JCKTPOJIUTUYECKON AMCCOLMAIMKU KUCIOT, OCHOBAHMM U COJICH; MOJICKYJISIPHBIC, MOJHBIE U COKpPAIllEHHbIE MOHHBIC
YpaBHEHUSI PEAKIUNA C YJaCTHEM DJIEKTPOJIMTOB; YPaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBHUTEIIBHBIX PEAKIMH, UCIOIb3Yysl METOJ AJIEKTPOHHOTO
OanaHca; ypaBHEHUSI PEaKIIMii, COOTBETCTBYIOIIHUX IOCIEAOBATEIBHOCTH («IEMOYKE») MPEBpallleHni HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

OTIpEEIISATH OKUCIIUTENb U BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBJICHUE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIX;

YCTaHABIIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U: KJIACC BEI[ECTBA — XMMUYECKUE CBOWCTBA BELIECTBA;

Ha0J10/1aTh ¥ OMHUCHIBATH PEAKIIUU MEKY IEKTPOIUTAMU C IIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;
MIPOBOAUTDH OMBITHI, MOATBEPKIAIOLINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKHUX BEIIECTB.

MeTanpeuMeTHme pe3yJbTaThbl oﬁyqe}mﬂ

Yyamuiicst JOJKEH ymems:

JIeJIaTh IOMETKH, BBIITUCKHU, IUTUPOBAHHUE TEKCTA;

COCTaBJIATh NOKJIAJ;

COCTaBIISITh HA OCHOBE TEKCTa rpaduku, B TOM yucie ¢ mpuMeHeHnem cpeacts UKT;

BJIAJIETh TAKUM BUJOM H3JIOKEHUS TEKCTA, KaK PaCCyKICHUE;

UCIOJIb30BaTh TAKOW BHJ| MBICIIEHHOTO (MAEaJbHOT0) MOJEIMPOBAaHUS, KaK 3HAKOBOE MOJEIUpPOBaHUE (HA NpPUMEPE ypaBHEHUMN peakuui
JUCCOLMAIIMU, NIOHHBIX YPaBHEHHUH peakui, MOIypeakuil OKHCIEHUS-BOCCTAHOBIICHNU);

pa3nuyaTh KOMIIOHEHTHI JOKa3aTeabCTBa (T€3HC, apryMEHThI U (OpMY J10Ka3aTeNbCTBA);

OCYULIECTBJIATh IPAMOE UHAYKTUBHOE 10KA3aTENIbCTBO.

I[eMOHCTpaIII/II/I. HcnpiTaHue BEMIECTB U UX pacTBOPOB HA 3JICKTPOIIPOBOAHOCTS. 3aBHCHMOCTD QJICKTPOIIPOBOAHOCTHU YKCYCHOﬁ KHUCJIOTBI OT

KOHIIEHTpaluu. B3anMoaelicTBre UHKa ¢ cepoil, coysiHol kucnoToi, ximopuaoM mMeau (II). 'openue maruus.

JlaGopaTopHble onbIThI. §. Peakiinu, XapakTepHble /Ul pacCTBOPOB KUCIOT (CONSHOM UK cepHOil). 9. Peakiuu, xapakTepHble A7 paCTBOPOB

uienouelt (ruapokcu1oB HaTpus uian kanust). 10. Ilomyuenue u cBoiicTBa HEpaCTBOPUMOT0 OCHOBaHUs, HanpuMep rugpokcuaa meau (II). 11. Peaknuw,
XapaKkTepHBbIE /Ul pacTBOPOB cojel (Hampumep, ans xjaopuaa meau (I11)). 12. Peakium, xapakTepHble JUIsl OCHOBHBIX OKCHJIOB (HAaIlpuMep, JIJIs OKCHIa
kanpius). 13. Peakiuu, XxapakTepHble 1T KUCJIOTHBIX OKCHJIOB (HAIIpUMeEDp, ISl YIIIEKUCIIOTO Tasa).

IIpakTyeckas padora Ne 6. CBoiicTBa KMCIIOT, OCHOBAHUM, OKCU/IOB U COJIEH.
IIpakTHyeckast padora Ne 7. PemeHne skCiepuMeHTaIbHBIX 33]1a4.



IIpeaMeTHbIe pe3yabTaThl 00y4eHUs

VYyamuiicst JOJIKEH ymems:
e oOpamarbes ¢ T1adopaTOPHBIM 00OPYJIOBAHHEM U HATPEBATEIBHBIMU IIPUOOPAMU B COOTBETCTBHH C MTPABUIIAMU TEXHUKH 0€30TIaCHOCTH;
BBITIONHSATH MPOCTEUIITNE MPUEMBI 0OpaIIeHUs ¢ JIA0OpaTOPHBIM 000pyAOBaHUEM: Ta00PaTOPHBIM IITATHBOM, CITUPTOBKOM;
Ha0JII0/1aTh 32 CBOMCTBAMH BEIIECTB U SIBJICHUSMU, TIPOUCXOISIIUMU C BEIIECTBAMU;
OMUCHIBATh XUMHUYECKUHN IKCIIEPUMEHT C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOIO UM POJIHOTO) SI3bIKA U S3bIKA XUMUH;
JIeJ1aTh BBIBOJIBI IO PE3YJIbTaTaM IPOBEIEHHOIO SKCIIEPUMEHTA.

MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs

Ydamuucs JOJKEH ymems:
®  OMpeNeNsITh, HCXOA U3 yueOHOH 3a1a4ui, HEOOXO0IMMOCTh HEMOCPEICTBEHHOTO WIIK OMIOCPEIOBAHHOTO HAOIIOACHUS;
® CaMOCTOSTENBHO (POPMUPOBATH MIPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHUA K YPOBHIO IIOAI'OTOBKH BBIITY CKHUKOB.

BbINYCKHUK HAYYUTCH:

* OIMCBIBATh CBOMCTBA TBEP/BIX, XKHUIKHUX, Fa3000pa3HbIX BEILECTB, BbIJEISASA UX CYIIECTBEHHbIE IPU3HAKY;

* XapaKTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHUI0 M CBOMCTBaM, YCTaHABIMBATH IPUYMHHO-CIECIACTBEHHBIE CBS3M MEXIY JaHHBIMHU
XapaKTEPUCTUKAMHU BEILECTBA;

* PaCKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX IIOHATHUH «aTOM», «MOJIEKYJa», «XUMHUYECKHHM DJIEMEHT», «IIPOCTOE BEIIECTBO», «CII0KHOE
BEILECTBOY, «BAJIECHTHOCTDY, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMMUH;

* U300pakaTh COCTaB MPOCTEHMIINX BEIIECTB C MOMOIIBI0O XUMHUYECKHX (OPMYJ U CYHIHOCTh XMMHUYECKUX PEAKLUUN C MOMOIIBI0O XUMHYECKHX
YPaBHEHUMH;

* BBIUNCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACChl BEIIECTB, a TAKXKE MACCOBYIO JIOJIF0 XMMHYECKOTO JJIEMEHTA B COCIMHEHMSIX
JUISL OLIEHKU UX NPAaKTUYECKOW 3HAYMMOCTH;

* CPaBHMBATh I10 COCTAaBY OKCH/Ibl, OCHOBAHUs, KMCIIOTBI, COJIH;

* KJIacCU(PULIMPOBATH OKCHIBI U OCHOBAHMS IO CBOMCTBAM, KHCIIOTHI U COJIA IO COCTaBY;

* 110JIH30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM M XUMUYECKON TOCY101;

* IPOBOJIUTh HECJIOXKHbIE XUMHUYECKUE ONBITHI U HAONIOJCHHS 3a W3MEHEHHMSIMU CBOWMCTB BEILECTB B IPOLIECCE UX IMpEeBpalleHuil; cobmoaaTh
MpaBWJIa TEXHUKHU 0€30IaCHOCTH MY MPOBEIECHUHN HAOIIOACHHUN U OTIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KUCIOTHI M IIEN0YH, MOJIb3YsICh MHIUKATOPAMHU; OCO3HABAaTh HEOOXOAUMOCTh COONIOEHUS Mep 0€30MacHOCTH
pH 0OpaIeHNH ¢ KUCIOTaMU U IIET0YaMH.

* pacKpbIBaTh CMbICH Iepuoaudeckoro 3akona J[. . Menneneesa;

* ONUCBIBATH U XapaKTEPU30BaTh TAOIUYHYIO (POPMY NEPUOANYECKON CUCTEMbI XUMUYECKUX 3JIEMEHTOB;




* XapaKTEpU30BaTh COCTaB aTOMHBIX AJIEP U PACHPEACIICHUE YUCIIA 3JIEKTPOHOB 10 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHUX 3JIEMEHTOB MaJIbIX
MIEPUOJOB NIEPUOJUIECKON CUCTEMBI, a TAK)KE KaJIusA U KaJbLIHS;

* pa3nuy4aTh BUJbl XUMUUECKOM CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO HEMOJSAPHYIO U METAJUIMUECKYIO;

* 1300paxkaTh 3JIEKTPOHHO-UOHHBIE (POPMYJIBI BEIIECTB, 0OPA30BAHHBIX XUMHUUYECKUMHU CBS35IMH Pa3HOI'O BUJA;

* BBISIBJISITh 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHUSI UX KPUCTAJUINYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METANINYECKUX;

* XapaKkTepHU30BaTh XMMHUYECKHE 3JIEMEHThl U MX COEIMHEHMsS Ha OCHOBE IOJIOKEHHs JIEMEHTOB B NEPUOANYECKOM CHCTEME M OCOOEHHOCTEH
CTPOEHMS UX aTOMOB;

* XapaKTEpU30BaTh HAYYHOE M MHUPOBO33PEHYECKOE 3HAYCHHE NEPUOAMYECKOTO 3aKOHA M INEPUOJUYECKONW CHCTEMBl XMMHYECKHX JJIEMEHTOB
J. 1. MenpneneeBa; * 00bACHATH CyTh XMMUYECKHUX MPOLIECCOB M UX MPUHIUIMUAIBHOE OTIMYNE OT (PU3UYECKHUX;

* Ha3bIBATh IIPU3HAKU U YCIIOBHS IPOTEKAHNUS XMMUYECKUX PEAKIINM;

* YCTaHABJIMBAThH NPUHAIICKHOCTh XUMUYECKOHN PEaKIMU K ONpeAeIEHHOMY TUITY 10 OJHOMY M3 KJIacCU(UKAMOHHBIX MPU3HAKOB: 1) MO YKCITy U
COCTaBY MCXO/HBIX BEIIECTB U NPOAYKTOB PEAKIMU (PEaKLUU COCAMHEHUS, pa3I0KEeHUs, 3aMeIleHs] 1 0OMEHa); 2) 10 BBIIEICHUIO WM MOIJIOLICHUIO
TEIUVIOTHl (peakUuu SK30TEPMHUYECKHE M DHJOTEPMHUYECKHE); 3) IO HM3MEHEHUIO CTENEHEHl OKHUCIIEHHUS XUMHUYECKHX DJJEMEHTOB (peakiuu
OKHCJIUTEIHbHO-BOCCTAHOBUTEIIBHEIE); 4) TI0 00pPaTUMOCTH Tporiecca (peakiuy 00paTuMbIe U HEOOpaTUMBIE);

* COCTaBJIATh YPABHEHUs JJIEKTPOJUTUYECKON AMCCOLMALIMU KUCIIOT, LIEJI0YEH, COJIEH; MOJHbIE U COKpAICHHbIE MOHHBIE YPABHEHUS PEaKLHUN
oOMeHa; ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINA;

* IPOTHO3UPOBATh TMPOAYKTHl XMMHUYECKHX pEakuuil 1mo Qopmyliam/Ha3BaHUSIM HCXOJHBIX BEIIECTB; ONPEACATh HCXOAHBIE BEHIECTBA II0
(dopMynaM/Ha3BaHUAM MPOTYKTOB PEAKLUY;

* COCTaBJIATh YpaBHEHUS peaklui, COOTBETCTBYIOIIUX IOCIIEIOBATEIbLHOCTU («IIETIOUKE») MPEBPALLIEHUN HEOPraHMYECKHUX BELIECTB PA3JIMYHBIX
KJIACCOB;

* BBISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKU, CBUAETEILCTBYIOIINE O IPOTEKAHUN XUMHUECKOHN peaKIuy;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEH PaCTBOPEHHOTO BEILIECTBA;

* ONPENIENATh XapaKTep CPeIbl BOAHBIX PACTBOPOB KUCIIOT M LIEJI0YEH 110 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJIUTH KAYECTBEHHBIE PEAKLIUH, TOATBEPKIAIOIINE HAIMUUE B BOJHBIX PACTBOPAX BELIECTB OTAEIbHBIX HOHOB

* OIpENeNATh NPUHAAJICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY M3 U3YUYEHHBIX KJIACCOB/TPYIII: METaJJIbl U HEMETaJLIbl, OKCU/Ibl, OCHOBaHUS,
KHCJIIOTBI, COJIH;

* COCTaBJIATH (POPMYIIBI BELIECTB 110 UX HA3BaHUSIM;

* OIIPENENSATh BAJICHTHOCTD U CTENIEHb OKUCIICHUS JJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYIIBI HEOPTrAHUUYECKUX COCIMHEHHH 110 BAJIEHTHOCTSIM U CTEIIEHSIM OKHCIIEHHUS AJIEMEHTOB, a TAaKXKe 3apsilaM HOHOB, YKa3aHHBIM
B Ta0JM1Ie PACTBOPUMOCTH KHCIIOT, OCHOBAaHHM U COJEH;

* O0BSICHATh 3aKOHOMEPHOCTU W3MEHEHHS (PU3UYECKHX U XMMHUYECKHMX CBOWCTB IMPOCTHIX BELIECTB (METAUIOB U HEMETANIOB) M MX BBICHIMX
OKCHJIOB, 00pPa30BaHHBIX AJIEMEHTAMHU BTOPOT'O M TPETHET0 MEPHOIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE JIsl TPYII OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHUE CBOMCTBA, XapaKTepHBIE JJIS KaK0T0 U3 KIACCOB HEOPTaHWYECKUX BEIECTB: KUCIOT, OCHOBAHHM, COJIEH;

* IPUBOJAUTH MIPUMEPHI PEAKIUH, TOATBEPKAAIOIMNX XUMUYECKIE CBONCTBA HEOPTaHNYECKUX BEILIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

* OIIPEJIENSATH BEIECTBO-OKUCIUTEIND U BEIIECTBO-BOCCTAHOBUTEID B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUSX;

* COCTaBJIATh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OaNlaHC (U1 M3YyYEHHBIX peaklnil) Mo MpeI0KEHHBIM CXeMaM PeaKIvii;

* IPOBOJIUTH JTAOOPATOPHBIE OMBITHI, ITOATBEPKIAIOIINE XUMHUUECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB;



BbINyCKHUK MOJYYUT BO3MOKHOCTh HAVUHUTHCSH:

* PaMOTHO 00paIaThcs C BEIECTBAMU B IIOBCEHEBHOW KHU3HH;

* 0CO3HABaTh HEOOXOAMMOCTH COOJIIOICHHUS TPABHII HKOJIOTUYECKU OE30M1acCHOT0 MOBEACHUS B OKPYKaIOIeH MPUPOTHOM cpelie;

* [IOHUMaTh CMBICI M HEOOXOJUMOCTb COOJIIOJICHUS IPENIMCAaHUM, MpeAsaraéMbIX B HHCTPYKLUSAX IO HCIIOJIb30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOW XMUMHHU U JP.;

* MCIOJIB30BATh MPHUOOPETEHHBIE KIIIOUEBbIE KOMIETEHTHOCTH IPY BBITIOJTHEHUH UCCIIEI0BATEIbCKUX MMPOEKTOB MO U3YYEHHUIO CBOICTB, CIIOCOOOB
MOJIyYEHUS U pacliO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTbD, UCTIOJIB3Ys CPEACTBA YCTHOW M MMCbMEHHONH KOMMYHHKALIUU TPU paboTe ¢ TEKCTaMu ydeOHUKa
U JIOTIOJIHUTEIBHON JTUTEPATypOr, CIPAaBOYHBIMU TA0JIMLIAMH, TIPOSBIISITH TOTOBHOCTh K YBaXKEHHIO HHOM TOUKH 3pEHHUsSI IPU 00CYKACHUH PE3yJIbTaTOB
BBITIOJIHEHHON pabOTHI;

* OOBEKTHBHO OLIEHWBATh MH(POPMAIMIO O BEIIECTBAX M XUMHYECKHX IMpOIleccax, KPUTHUECKH OTHOCUTHCS K ICEBIAOHAYy4YHOU MH(pOpMaluu,
He00pOCOBECTHOM peKIiaMe, KacaroIIeCsl UCIIOJIb30BAHUS PA3IUYHBIX BEIIECTB.

* 0CO3HABaTh 3HAYEHHUE TEOPETHUUECKUX 3HAHUH /71 MPAKTUUYECKOM IeATEIbHOCTH YeI0BEKa,

* OIIMCBIBATh U3YUYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI JIOTUKY CUCTEMHOI'O aHaJln3a;

* IPUMEHATh 3HAHUSA O 3aKOHOMEPHOCTSIX MEPHOJUYECKON CHUCTEMbl XUMHUYECKHX SJIEMEHTOB Ui OOBSICHEHHS W TNPEABUACHUS CBOWCTB
KOHKPETHBIX BEILIECTB;

* pa3BuBaTh HHGOPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YIiIyOJIeHHs 3HaHUN 00 UCTOPUM CTAHOBJICHHSI XUMHUUYECKOM HAyKH, €€ OCHOBHBIX
MOHATHUM, IEPUOANUECKOT0 3aKOHA KaK OJIHOTO U3 BaXKHEUIIINX 3aKOHOB IIPUPO/IbI, & TAKKE O COBPEMEHHBIX JOCTH)KEHUAX HAYKU U TEXHUKH.

* COCTABJIATH MOJICKYJISIPHBIE U MOJIHBIE HOHHBIC YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJIUTH IPUMEPHI PEAKIUH, TOATBEPHKAAIOIINX CYIIECTBOBAHME B3aUMOCBSI3U MEX/1y OCHOBHBIMU KJIaCCAMH HEOPTraHUYECKHUX BEIIECTB;

* IPOTHO3UPOBATh PE3yIbTAThl BO3JEHCTBUS pa3IUUHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUUECKON peaKlnu;

* IPOTHO3UPOBATh PE3YIbTAThl BO3AEHCTBUS pa3IMUHbIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS.

* IPOTHO3UPOBATh XMMUYECKUE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKHUCIUTENIbHbIE WM BOCCTAHOBHUTEIbHBIE CBOMCTBA C Y4ETOM CTEHEHEH OKHCIIEHUS
AJIEMEHTOB, BXOJSIIUX B €0 COCTaB;

* BBISIBJISITh CYLIECTBOBAHHE FEHETUUECKOI B3aMMOCBSI3U MEXK/ly BEILIECTBAMU B PsI/ly: MPOCTOE BEIIECTBO — OKCHJ — T'MJIPOKCHJ — COJIb;

* OPraHU30BbIBaTh, IPOBOAUTH YUEHUUYECKUE TIPOEKTHI 10 UCCIEA0BAHUIO CBOMCTB BEIIECTB, MMEIOIIMX BaXXHOE IPAKTUYECKOE 3HAUCHHUE.




Kanenoapro — memamuueckoe naianupoganue no xumuu no npoepamme O.C.I abpuenana

(2 uaca 6 neoenio, 6ce2o 68 uacos)

No Ko.1-Bo [daTa npoBenenust
/i Ha3Banue Tembl ypoka 4ACOB IIpumeyanne
«a» «o»
Tema 1. BBegenne (61{)
1 Bropansrit nactpykrax mo Th npu pabote B kabunete xumun. [Ipeamer g
xuMuH. BemmecTsa.
2 [IpeBpamenns BeniecTB. Poiabh XMMHN B )KU3HU YEIOBEKA. 1q
3 Ipakrnueckas padora Nel. «[Tpuémbl g
oOpamiernns ¢ mabopaTopHeM 00opynoBanuem» Uncerpykrax Th
4 Ilepuonuueckas cucreMa xuMudyeckux anemenToB .M. Menneneesa. g
3HaKd XUMHYECKHUX DJIEMEHTOB.
5 Xummnaeckue Gopmynsl. OTHOCHTENEHAS aTOMHAS M MOJICKY I pHAS la
Macca.
6 IpakTuyeckas padora Ne2. «HabOnroneHue 3a TOpsIIIei cBe40i» g
HNucrpykrax Th
Tema 2. ATOMBI XMMHYECKHX 3JIEMEHTOB. (74)
7 OcHOBHbIE CBEAICHUS O CTpOeHUH aTOMOB. CocTaB aToMOB. M30TONBL. lq
CTtpoeHue IEeKTPOHHBIX 000JI0YEK aTOMOB.
8 1y
Honnl. MonHas xuMuueckas CBSI3b.
9 1y
10 KoBaiienTHas cBs3b. 1yq
11 Mertamindyeckas XuMUYeCKas CBSI3b. 1u
12 O00011IeHNE U CHCTEMATH3ALMS 3HAHUM 10 TEME: «ATOMBI XMMUYECKUX 1
3JIEMEHTOB» 4
13 KontpoabHas padora Nel o Teme: «Amomvl Xumuueckux 91eMeHmosd 1q
Tema 3. IIpocThie BemecTBa. (5q)
14 IIpocTrlie BemecTBa-MeTaIbL. 1yq
15 IIpocThie BemecTBa ~-HEMETaLTbl. AJIIIOTPOITHSI. 1ua
16 Konnuectso BemecTa. Mons. Monspras macca. 1a




MoutsipHbIid 00BEM Ta30B.

17 Iy
18 Pemenue 3ampad o Temam: «MoaspHulil 00bem 2a308, KOIULECBO la
seuecmear).
Koua-Bo JaTa npoBenenust
Ha3BaHue TeMbl ypoka 4acos IIpumeyanue
Ne
«a» «o»
n/n
Tema 4. CoequHeHHe XUMHYECKHX JJ1€MEHTOB. (16q)
19 CreneHpb OKUCICHMS. 1g
20 Bakneiiimme kinacchl OMHAPHBIX coeTMHEHUH. OKCHUIBL. 1y
OcHoBanusl.
21 la
KucnoTsl.
22 1y
23 | Comm. 1y
24 | CocraBnenne ¢GopMyIl COJIEH. 1g
5 O00011eHNE ¥ CUCTEMATH3ALMA 3HAHUM 110 TeMe «BaxHelme 1
5 KJIACCHl OMHAPHBIX COCTUHEHHID 9
AmMopdHbIe 1 KpHCTaJUTHYecKre BenecTBa. Kpucranmmueckue
26 pEIIeTKH. 1u
27 YucTele BellecTBa 1 CMECH. 1
8 IIpakTHyeckast padbora Ne3. «AHaIU3 OYBBI X BOJBI» la
Hucrpykrax Th
29 MaccoBas 10191 KOMIIOHEHTOB B CMECH. 1u
30 Penrenne 3agau Ha HAXO0XKICHUE MaCCOBOM JOJIM KOMIIOHECHTOB lq
CMECH.
31 Penrenue 3a7ay Ha HAXO0XKJIEHHUE MaCCOBOM 0JIM KOMIIOHEHTOB 14
pacTBopa.
IIpakTuyeckas padora Ned. «[IpurorosneHue pacTBopa caxapa ¢
32 33/IaHHOM MacCOBOM JT0JIel paCTBOPEHHOTO BEIIECTBAY 1g
HNucrpykrax Th
33 OO0o0061enne 1 cucTeMaTH3amys 3Hanuii mo teme: «CoenHeHus 14

XHUMHUYCCKUX DJICMCHTOB)).




KonTpoabhas padora Ne2. o teme: «Coedunenust Xumuueckux

34 | onemenmosy. lu
Tema 5. U3MeHeHUsI, MPOUCXOSIIIINE C BEIIECTBAMH. (12q)
35 duznyeckue IBICHUS B XUMHH. 1g
36 XUMHUYECKHE SIBICHUS. XUMUUECKHE PEAKLIUH. g
37 3aKOH COXPaHEHHS MacChl BEIIECTBA. XUMUYECKHE YPABHCHHUSL. 1y
38 Pacuérhl 10 XMMUYECKUM YPaBHEHUSIM. 1g
39 Pemienue pacdeTHBIX 3a/1a4 IO YPaBHEHUIO PEAKIUH. 1
q

40 Peuienne pacueTHbIX 3a/1a4 Ha BBIUMCICHUE MAacChl POAYKTA 1

peaKIum. q

THIBI XUMUYECKUX PEaAKITHIA.
4 la
42 TuUnbl XUMHAYECKUX PEAKLUNA HAa IPUMEPE CBOMCTB BO/IbI. 1g
43 CKopocTh XUMHUECKUX peakuuil. KaTtanuzaTopsl. 1g
44 IIpakTuyeckas padora NeS. lq

« Ilpu3naku xumMuueckux peakuuity Mucrpykrax Th

O000I11IeHNE ¥ CUCTEMATU3alIUs 3HAHUM 110 TeMe «M3MeHeHus,
45 POUCX005UUE C BEUYECMBAMUY. 1g

KontpoasHas padota Ne3. o teme «3menenus, npoucxoosaujue

C sewecmeamu.
46 la

Ha3BaHue TeMbI ypoka
yp KoJ-Bo JlaTa npoBenenust




Ne 4acoB «a» «o» IIpumeuanue
n/n
Tema 6. PacTtBopenne. PacTBopbl. CBOiiCTBA PaCTBOPOB AJI€KTPOJIMTOB. (224)
OKHCANTETbHO — BOCCTAHOBUTE/IbHbIE PEAKIINU
47 PacTtBOpenune kxak GU3NKO — XUMUYECKHM TTporiecc. THIIBI
pactBopoB. [ToBTOpHBIN HHCTpYKTaXx 10 T.b. lg
48
Onekrponmtryeckas aucconnanus (D/1) 1a
49 Ocnosuble nonoxxenns Teopuu D/1. (TO) 1a
50 | MoHHble ypaBHEHUS peakyii 14
51 VYcnoBus IpoTekaHsl XUMUYECKUX PEAKIIUI MEXy pacTBOpaMH lq
3JIEKTPOJIUTOB JIO KOHIA
52 Kucnotsl, ux xinaccudpuxanus. 4
CBoiicTBa KUCIOT.
53 lu
OcHoBaHUs, NX KIacCH(PHUKAIIHA.
54 ’ prxan lu
CBoiicTBa OCHOBaHHUH.
55 4
56 Oxkcuppl, UX KiIaccu(UKamus U CBOUCTBA. la
Counu, ux CBOMCTBA.
57 4
I'eneTnveckas CBS3b MEXIY KJIaCCAMU HEOPTAaHUIECKUX
58 | coepuHeHHIL. lu
59 IpakTyeckas padora Ne6. «CBoiicTBa KMCIOT OCHOBaHHH, lu
OKCUJIOB U coJieily. Uucrpykrax Th
O0o00mIeHne U crcTeMaTh3alys 3HaHui 1o TeMe: «PacTBopeHue U
60 | pactBopbi». la
61 | OxucnurenbHO-BOCCTaHOBUTENbHBIE peakuun (OBP).

1g




62

CocraBienue 3nekTpoHHOro 6ananca B OBP. 14
63 CBolicTBa IPOCTHIX U CIOXKHBIX BemiecTB B cBete TO u OBP 1y
64 I[pakTuyeckasi padora Ne7. PereHne sKCIepUMEHTATBHBIX g
3aaa4 o Teme: «OBP» Uncrpykrax Th
65 O0600meHne 1 CHCTeMAaTH3aI|s 3HAHUH 10 TeMe «PacTBOpEHHE.
PactBops1. CBOMCTBa pacTBOPOB ICKTPOINTOB, HOHHBIC yPaBHEHNUS, 1g
OBP».
66 HUToroBasi koHTpobHast padoTa Ned 3a kypc XxuMuu 8 Kiacca 19
67 AHaM3 HTOTOBOH KOHTPOIBHOU PabOTHI. 14
68 [TopTpeTHas ranepest BEIUKUX XUMUKOB 1g




Hoypouuoe njlaHupoeanue no xumuu, 8 Kknace,
(2uaca 6 nHeoenro, ecezo 68 uacos), YMK O. C. I'abpuenana

No No ConepxaHnue IporpaMMHOTO Ko | [ara [ToBropenne | Jloma
ypoKa | ypoka | maTepuaia - IIHEee 3ananus, popmupytomue YV ]
o o yec 3aza- Hcnons3oBa-
npen- | Teme TBO 1304() peryis- | mo3HaBa- | KOMMYHH- | JIAYHOCT Hue UKT
METy ya- TUBHBIE | TEJIbHbIC | KATUBHBIC | HbIE
COB
Tema 1. BBenenue B xumnio (6 uacoB)
1 1 BBoanblii uHcTpyKTaX no Th 1 Ousnyeckue | §1, ®opmu- | @opmu- | Gopmu- dopmu-
npu pabore B KaOWHETEe XUMUH. CBOIICTBa, yrp. 4 | poBaHUE | POBAaHHUE | pOBaHUE poBaHue
[Ipeamer xumuu. BeniecTsa. buznueckoe NOHATUS | YMEHUS | yMEHUS UHTEpeca
TEJIO 0 XMMHHU | HaOmoga | paboraTh | K
2 2 [IpeBpaiuenus Beuiects. Poib 1 Ouznueckue | §2,3 |uee Tb, B [1apax, HOBOMY | BupryansHas
XUMHHU B J)KU3HU YEJIOBEKA. CBOICTBa poJin B JieNath OTBEYaTh | IpeAMe- | JabopaTopwsi
3 3 IIpakTnyeckue padornr: Nel. 1 Atom c.174 | u3HH BBIBOJIBI | HA Ty. [Ipe3enTanus
«[Ipuémsl oOparienus ¢ YeJI0BeKa | IpH BOIIPOCHI
n1abopaTopHBIM IIPOBENE | YUMTE,
000pyIOBaHUEM) HUU yMEHUe
4 4 [lepuonnueckas cucrema 1 §4 OITBITOB, | UCIIOJB30-
XUMHUYECKHX 1eMeHTOB [[. M. YyMEHHsS | BaThb
MenaeneeBa. 3HaKu paboTaTth | XUMHUYECK
XUMHYECKHUX DJIEMEHTOB. C KHUTOH | U S3BIK,
5 5 Xumudeckue GopMyIIbl. 1 Haumenbiiee | §5 nce ymeHue
OTtHocuTeNnbHASI aTOMHAS U oOmree ymp. nepruoan | paborarsb
MOJIEKYJIIpHAas Macca. KpaTHoeE, 1,4 YECKOH c
aTom, CHUCTE- XUMHUYEC-
MOIJICKYJIa MOM. KOM
MOCYOH.
6 6 IMpakTuueckue padorpr: Ne2. |1 C.180
«Habmonenne 3a ropsieit
CBEYOU»
Tema 2. ATOMBbI XMMHYECKHX 3J1eMeHTOB (7 4acoB)
7 1 ‘ OCHOBHBIE CBE/ICHUS O ‘ 1 ‘ AToOM. ‘ §6,7 ‘ dopmu- ‘ Dopmu- ‘ Popmu- ‘ Dopmu- ‘ IIpesenranus




CTpO€HHH aToMOB. M30TombI CrpoeHnue pOBaHME | pOBaHUE | pOBaHME poBaHue
s71pa aToMa MOHATUNA | YMEHHS | YMEHUsA UHTEpeca
8 2 CtpoeHue 3JIeKTPOHHBIX DNEeKTPOH §8, o cTpoe- | paboTaTh | CIIyIIaTh K [Ipesenranus
000JI09€K aTOMOB. [Tepuog. 9c.52 | Humn c y4YUTEA, KOHKpET-
I'pynna ymp.2 | atoma, KHUIOM, | BECTH HOMY
9 3 Hownsl. MoHHAsA XuMHUUeCKas §10 XAMUYEC | YMEHHS | THAJIOT C XHMUYEC
CBS3b. ymp. 5 | Koi UHTETPU | YUUTEIEM | KOMY
c.62 CBA3U U | pOBaTh U JPYTHUMH | 3JI€MEH-
10 4 KoBasnienTHAs CBA3B. §11, ce 3HaHUA ydyalmuMu- | Ty, [IpesenTarus
yop.2 | BUIaX. u3 csl. MIOUCK
.66 buzuku JIOTIOJTHU
11 5 Metannmuueckas XUMHAYECKas §12 B TEIbHOM [Ipe3enTanus
CBS3b. XUMHIO. uHpopMa
12 6 O06o0mieHne 1 cucTeMaTU3aus §4-12 o1 o [Tpe3enTtamus
3HaHUH MO TeMe: «ATOMBI IToBTO HEM.
XUMHUYECKUX 3JIEMEHTOB)» pUTH
OCHOB
HbIE
MIOHSAT
us
TEMBbI
13 7 KonTtpoabnas pa6ora Nel o
TeMe: «Amombl XumMu4ecKux
97€MEHMOBY
Tema 3. IIpocTbie BenecTBa (5 4acoB)
14 1 IIpocTsle BelecTBa-METAIIBL. @usnyeckue | §13 ®opmu- | YMmenue | YMeHue Osnane- | IIpezeHTanus
CBOMCTBA poBaHue | paboTaTh | COTPYAHU | HUE
15 2 IIpocTsle BelecTBa-HEMETAILIBL. @usnueckue | §14, IIOHATHS | C 4aTh ¢ HaBBbIKa-
AJoTponusi. CBOIICTBA yrnp.3 | o MeTan- | yueOHM- | yYUTEIeM | MM Ul
16 3 KonuuectBo BermecTBa. Moub. OtHocurenpH | §15, Jax, KOM, B IIOMCKE MPAKTU-
Mounsipaast Macca. as aTOMHasi 1 | ymp.l- | HEMeTan | JOMOJNHU | U cOope YecKon
MoOJIeKyJsipHa | 3 nax, TEJIbHOW | MH(OpMALL | IesATelb-
sl MaccChl KOJIMYeC | JIUTepary | uu, HOCTH.
17 4 MonsipHblif 00BEM Ta30B. Konmuecto | §16, TBE poii.niepu | CIymiaTh
BeIllECTBA yop. 1, | BEWECT- oauyec- €ro.
2 Ba. KOt
18 5 Pemrenue 3amay mo remMam: Komuaecto | §15, cucre-




«Monspuviii 06vem 2az08, BEIIIECTBA, 16 MO.
KOJIUYECmeo 8euecmeaa. MoOJIIpHast yIp.
Macca, 4-5,
MOJISIPHBIN c.85
00BeM,
MOCTOSTHHAS
ABoraapo
Tema 4. CoenMHeHUs] XHMHYECKHX 3J1eMeHTOB (16 yacoB)
19 1 CrerneHb OKHUCIICHHUSL. 1 §17, ®opmup | YMmeHnue | Ymenue Ymenue | Ilpesenranus
ymp.l, | oBanue | paborare | paboTaTh | UCIIONb-
2 HOHSATUSA | C B [1apax, B | 30BaTh
20 2 Baskueiimme Kiaacchl OHHAPHBIX 1 §18, 0 yueOHU- | Tpynmnax, | 3HaHHS B
coefHCHUN. OKCHIBL. ymp.l | cTeneHu | KoM, OTBeuaTb | OBITY.
4 OKHCJIE- | YMEHHE | Ha
21 3 OcHoBaHHs. 1 §19, | Hus, COIIOCTaB | BOIIPOCHI
yrp.4- | KJ1acCoB | JIATH, YIHUTECIIS.
5 coeauHe | paborath
22 4 Kucnotst 1 §20, HUH, c
ynp.3, | YMCTBIX | popmyia
5 BEIIECT- MH.
23 5 Comm 1 §21 BaX U
24 6 Cocrasnenue HopMyI COJCH. 1 §21, CMECAX.
ynp.2,
3
25 7 O000I1IeHUE U CUCTeMAaTU3aIIHS 1 [ToBTO
3HaHUH 110 TeMe «Bakaenmme pUTH
KJIACChI 6I/IHapHBIX COCﬂHHeHHﬁ)) OCHOB
HBIE
TIOHSAT
ust
TEMBI
26 8 AmMopodHbIe 1 KpucTauimyeckue | 1 AToMm. §22 IIpesenTanus

BellecTBa. THUIIELI

Mornekyna




KpUCTAJUNINYCCKUX PCUHICTOK

duznueckoe
TENO.

dusnvecKue
CBOICTBA

27 9 YucThle BEILIECTBA U CMECH. 1 Cwmecu. §23
Yucteie
BEIIICCTBA

28 10 IMpakTuyeckas padora Ne3. 1 C.181

«AHau3 NOYBBI M BOJIBD)
HNucrpykrax Th

29 11 MaccoBast 1ol KOMIIOHEHTOB B 1 Cwmecu. 824,

CMeCH. Yuctsie yop.
BELlECTBA 2,4, 7

30,31 | 12,13 | Pemenwue 3a1a4 Ha HaXOXKJIEHHE 2
MacCOBOM J0JIM KOMIIOHEHTOB
CMECH.

32 14 Ipakruueckas paGora Ned. 1 C.
«IIpuroropnenue pacTBopa caxapa 185
C 3a/IaHHOM MacCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBAY
Hucrpykrax Th

33 15 O0600LIEHUE U CUCTEMATH3ALUS
3HaHui 110 TeMe: «CoenuHeHNs
XUMHUYCCKUX DJICMCHTOB».

34 16 KontpoabHas pagoraNe 21mo | 1 §13-
Teme «COeIMHEHUSI XUMUYECKUX 24
3JIEMEHTOB IToBTO

pUTH
OCHOB
HbIE
MTOHSAT
ust
TEMBI

Tema 5. U3meHeHusi, mpoucxoasimue ¢ Bemecrsamu (12 yacos)

35 1 du3nyecKue SBICHUS B XUMHUH. 1 Crioco0sl §25, ®opmu- | YMmenue | YmeHue VYmenue | Ilpesenranus
pasnenenus | yop.3 | poBaHue | paboTaTh | BECTH UHTETPU
cMecen MOHATUH | C JUAJIOT, poBathb

36 2 XUMHYECKHE SIBICHUSL. 1 §26 0 yueOHHU- | paboTaTh | MOJy4YeH

XUMUYECKUE PEAKIIUH.




37 3 3aKOH COXpaHEHHUs MaCChl 1 §27, XHUMHYE- | KOM, B I1apax, HbBIE [Ipe3enTanus
BELIECTBA. XUMHUYCCKHUE yIp. CKHX nepuoAu | paboraTh | 3HAHUS B
ypaBHEHMSL. 2-3 peakiu- | 4ecKoi v MpaKTu-

38,39, | 4,5,6 | Pacuérel mo XMMUYECKUM 3 KomnuectBo | §28, X, UX CHuCTe- YVUHUTEJIEM. | YECKOM

40 YPaBHEHUSM. BCIIIECTBA. yrp. THIIAX; MO, JKU3HH.

MounsipHas 2,3 YMEHHS | aITOPUT
Mmacca. MHUCaTh MOM
MosnsipHabiii peakuuu | paccras-
00beM u JeHUs

41,42 |78 THIIBI XAMUYECKUX PEAKLIUIA. 2 §29- | paccraB- | ko3ddu-

30 JISITH LAEHTOB
yIp. YpaBHE- B
1-2; HHC B XHUMHYEC

43 9 CKOpOCTh XUMHUYECKHX PEaKIINH. 1 §31- XUMHUYEC | KUX
KaranuzaTopsr. 32 KHX ypaBHe-

yIp. peaKkuu- | HUsX;
2,6 aX. YMCHHC

44 8 IMpakTuyeckas padora Nes. 1 C.183 HHTCIPHU
« IIpu3HaKu XMMUYECKUX poBath
peakuuii» Uucrpykrax Th 3HAHUSA

45 9 O6001IeHrE U CUCTEMATH3ALUA 1 Peakiu §25- u3
3HAHUH 110 TeMe «HM3menenus, pasnoxenus, | 32 u3uKH
NPOUCX00SIUjUE C BEUECMEAMUN. coenuuenns, | TToBTO B

oOMeHa, pUTH XUMHIO.
3aMeIeHUst OCHOB

HbIE

MTOHSIT

ust

TEMBbI

46 10 KonTposannas padora Ne3. o 1
Teme «H3menenus, npoucxoosujue
C geuecmeamu».

Tema 6. Teopusi 3JIeKTPOJIUTHYECKONH TUCCONUANNHU M CBOICTBA KJIACCOB HEOPraHu4YecKux coeguHenni (19 yacon)

47 1 PacTBopeHne kak Gpu3nko — 1 HNonnas §34 ®opmu- | @opmup | Popmupo | Popmup | IIpezentanus
XUMHYECKHUit npouecc. Turbl CBSA3b. pOBaHHWE | OBaHWE | BaHHE OBaHHUe
pacTBopos. [ToBTOpHbIH KoBasienTHast MOHATUNA | YMEHHS | YMEHUs yMEHUS

nHeTpyKTax 1o T.b.




HETIOJISApHAS
W MOJISTPHAs
CBs3b. oHEI
4849 |23 DIIEKTPOIUTHYECKAS AUCCOLMALIUSL Kwucnora §35-
() u teopus D1 36,
yop.
1,4,5
50 4 HoHHBIE ypaBHEHHS PEaKIHil OcHoBaHue §37,
ymp.2,
5
C.237
51 5 VcnoBus mpoTeKaHUs XMMHYECKUX §32,3
PeaKuil MeKly pacCTBOPaMHU 7
AJIEKTPOJIUTOB JI0 KOHIIA C.240
52-53 | 6-7 Kucnotst B cBete TO/I §38,
yup.
3,4
54-55 | 8-9 OcnoBanus B cBete TOJ] §39,
yop.
3,5
56 10 Oxcupl, UX KiaccupuKanus u §40
CBOWCTBA. ymp. 3
57 11 Comnu, ux cBOMCTBA. §41
yup.
2,5
58 12 I'enernueckas cBsI3b MEXIY §42,
KJIacCaMU HEOPTaHUUECKUX yrp.
COCJIMHEHMUI. 2.4
59 13 IpakTnueckas pagora Neb. C.241
«CBoMCcTBa KMCJIOT, OCHOBAaHMIA,
OKCHJIOB U coJiein». Mucrpykrax Th
60 14 OO6O00IIEHNE U CUCTEMATU3ALIUS IToBTO
3HaHuil no Teme: «PacTBopeHue u pUTH
PacTBOPBD». TOHST
ue o0
HOHH

BbIX

o
pacTtBo-
pax,
3JIEKTPO-
JIATUYCC
KOH
JHCCOIHU
aruu,
HOHHBIX
ypaBHe-
HUSX,
KHCJIO-
Tax,
OCHOBa-
HUH,
COJISX,
OKCHJIOB,
OKHCJIH-
TCIBHO-
BOCCTaHO
BUTEIIb-
HBIX
peakiu-
qX.

pabortathb
c
y4eOHUK
oM,
ITOPUT
MaMH#
coCTaBIe
HUS
HOHHBIX
ypaBHEH
Ui u
paccraHo
BKHU

ko3 Pu-
IIUCHTOB
B
OKHCITH-
TEJIbHO-
BOCCTaHO
BUTEIIb-
HBIX
peakiuu-
X,

pabortath
WHUBUTY
aJIbHO U B
napax,
COTPYIHHU
4aTh C
YUYUTEIIEM,
yMEHHE
3a/1aBaTh
BOIIPOCHI.

UHTETpU
poBarb
3HAHUA O
paccTBo-
pax,
KHCJIO-
Tax,
OCHOBa-
HUSIX,
COJISIX U
OKCHJAX
B
IIOBCE-
HEBHYIO
YKHU3Hb.

[Ipe3enTanus

[Ipe3enTanus

[Ipe3enTanus

IIpe3enTanus

[IpesenTanus




peax

UsX
61,62 | 15,16 | OkucnurensHO- §43
BOCCTaHOBHUTEJIbHBIC PEAKITHH yrp.
(OBP). 1,7
63 17 CBOJCTBA IIPOCTBIX M CIOKHBIX IToBTO
BemectB B ceete TOJ[ u OBP PUTH
MOHSIT
ue o0
HOHH
BIX
peakit
HSIX
64 18 IpakTnueckas pagora Ne7. C.242
Perirenue sKCrepHMEHTATBHBIX
3aga4 no teme: «KOBP»
Hucrpykrax Th
65 19 OG60o0IIIEHHE U CHCTEMATH3AIIHS IToBTO
3HAaHUH 10 Teme «PacTBopeHHe. pHUTH
PactBopsl. CBOMCTBa pacTBOPOB OCHOB
DJICKTPOJIMTOB, HOHHBIC YPABHCHU, HEIE
OBP».
TOHST
ust
TEMBbI
66 20 HToroBasi KOHTpPOJIbHas padoTa
Ned 3a kypc xumun 8 kiiacca
67,68 | 21,22 | AHamu3 UTOTOBOI KOHTPOJIBHOM C.244

pabortsl. [lopTperHas ranepes
BEJIMKUX XUMHUKOB.




Onucanue yueOHO-METOAMYECKOT0, MATEPHUAIBHO-TEXHHYECKOT0 M HH(OPMALIMOHHOT0 O0ecneveHnsi 00pa3oBaTeJIbHOI0

nporuecca.
Hartypaabnble 00bekTbl. HaTypanbHbie 00BEKTHI, UCIIOJIb3yeMble B 00YYEeHUH XUMUH, BKIIOYAIOT B c€0s1 KOJJICKIIUU MUHEPAJIOB U TOPHBIX MOPOJ,
METAJUIOB U CIUIAaBOB, MUHEPAIBbHBIX yIOOPEHHH, MacTMacc, KayqyKoB, BOJIOKOH U T. 1. O3HaKOMJIEHHE YJalIuXcsi ¢ 00pa3aMyu UCXOAHBIX BEIECTB,
MOJIYTIPOAYKTOB U FOTOBBIX W3/EIHI MO3BOJSET MOMYyUYUTh HATJISHOE MPEACTaBIeHHE 00 STUX MaTepualiax, UX BHEIIHEM BUJIE, a TAKKE O HEKOTOPBIX
¢u3nveckux CBOICTBaX. 3HAUYMTENbHbIE y4eOHO-IIO3HABATEIbHBIE BO3MOYKHOCTH HMMEIOT KOJUICKLIWH, W3TOTOBJICHHBIE CAMHMHU OOYYarOIIUMHUCS.
[IpenMeTs! Uit TAKUX KOJJIEKLIUNA COOMPAIOTCSI BO BPeMsI SKCKYPCUI U IPYTUX BHEYPOUHBIX 3aHITHH.
Komneknuu MCnonp3yroTcss TOJBKO Ui O3HAKOMIICHHS YyYalllMXCs C BHEIIHUM BHJIOM U (U3WYECKHMMHU CBOWCTBAMHM H3YYaeMBIX BEIIECTB U
MatepuaioB. JlJig mpoBeIeHUs] XUMUYECKUX OMBITOB KOJJIEKIIMU UCIOIb30BaTh HEIb3sl.
XuMu4yecKkHe peakTUBbI U MaTepuasbl. OOpaiieHre co MHOTMMHU BEIIECTBAMU TPeOyeT CTPOroro COOJIIOJCHHS NMpPaBMII TEXHUKH O€30TacHOCTH,
0COOEHHO IIPU BBITIOJIHEHUU OIBITOB CAMUMU ydaluMucs. Bce HeoOxoiuMblie Mephl MIPEIOCTOPOKHOCTH YKa3aHbI B COOTBETCTBYIOIIUX JOKYMEHTAX U
MHCTPYKIIHUAX, & TAKKE B TIOCOOMSX ISl YIUTENICH XUMHUH.
Haubomnee yacTo ucmonb3yeMble peakTHBBI B MATEPUAIIBI:
1) mpocThie BEIIeCTBa - MeJib, HATPHUH, KAJIbIUiA, ATFOMUHHUH, MarHUi, KeJe30, IUHK, cepa;
2) oxcuabl — meau (1), kanpuus, xenesa (1), maraus;
3) KHUCIIOTHI - COJISIHAs, CepHast, a30THas;
4) OCHOBaHWUSI - TUIPOKCH] HATPUSI, THIIPOKCH/] KabLIUsl, THIPOKCH] Oapusi, 25%-Hblll BOJAHBIH PAaCTBOp aMMHAKa,
5) comu - xmopuasl Hatpus, meau (1), sxenesa(lll); HuTpatel kanus, Hatpus, cepedpa; cynbdater meau(ll), xenesza(ll), xenesa(lll), amromunus,
aMMOHWUSI, KaJIHsi, OpOMH]] HATPHS,
6) opraHMyYecKHe COSTUHEHHS - KpaxMall, IIHIUPHH, YKCYCHasi KHCJIOTa, METHIIOBBIN OpaHKEeBbIN, heHON(BTATCHH, TAKMYC.
Xumuyeckasi JJabopaTopHasi MocyAa, annaparbl U Npudopsl. XUMHUECKas MOCya MOApA3JeNsIeTcs Ha JIB€ TPYMIbI: AJs BBIIOJHEHHUS OIBITOB
yYaIlUMHUCS U J€MOHCTPALIMOHHBIX OIBITOB.
ITpuGopsl, anmapatsl U YCTAHOBKH, HCIIOJIb3yeMbIE Ha YPOKaX XUMHHM, MOJPA3AEISIIOT Ha OCHOBE MPOTEKAIOIIUX B HUX (PU3NYECKHX M XUMHUYECKHUX
MIPOLIECCOB C YYAaCTUEM BEIIECTB, HAXOSIINXCS B Pa3HbIX arperaTHbIX COCTOSHUSIX:
1) mpubops! s pabOTHI ¢ Ta3aMU - TOJyYeHHE, COOMPaHKe, OYMCTKA, CYIIKA, TOTJIONICHUE Ta30B; PEaKIIUH MKy IIOTOKaMH I'a30B;
2) ammapaThl ¥ MPUOOPHI IS OMBITOB C KHUIKUMH U TBEPJBIMHU BEIIECTBAMH - TIEPETOHKA, (GUIIBTPOBAHUE, KPHUCTAIUTH3AINS; TPOBEICHUE PEaKIHii
MEX]y TBEP/bIM BEILECTBOM U JKUAKOCTBIO, JKUAKOCTHIO M XKHUJIKOCTBIO, TBEPIbIMHU BEILIECTBAMHU.
Bue aToit kmaccudukanuy HaxoAATCsI IBE TPYIIIBI y4eOHOM anmaparyphbl:
1). 105 u3yyeHHus TEOPETUUECKUX BOMPOCOB XMMHUU - MIUTIOCTPALIMS 3aKOHA COXPAHEHMS MAcCChl BEIIECTB, IEMOHCTPAIUS HJIEKTPOIPOBOJHOCTH
pacTBOpOB, JAEMOHCTpPAllUsS JABM)KEHHS HOHOB B AJIEKTPUYECKOM TOJI€; ISl M3Y4YEHHs] CKOPOCTHM XUMHUYECKOW peaklMd U XUMHYECKOIo
paBHOBECHS;
2). AJid WUTIOCTPAIM XUMHUYECKUX OCHOB 3aBOJICKUX CITOCOOOB MOYYEHHsI HEKOTOPBIX BEUIECTB (CEPHOM KUCIOThI, aMMHUaKa H T. I1.).
BcenomoratenbHy10 posib UTPalOT U3MEPUTEIbHBIE U HarpeBaTeIbHble TPUOOPHI, pa3INyuHble MPUCTOCOOIEHUS /1J1s1 BBINOJIHEHUS OMBITOB.



Moaenu. O0beKTaMi MOACTUPOBAHUS B XUMUU SIBIISIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJUIBI, 3aBOJICKHE alIapaThl, a TAKKE MPOUCXO/SIINE MPOIIECCHI.
B npenonaBaniy XUMUM UCTIONB3YIOTCS MOJIEIN KPUCTAITMYECKUX PEIIETOK aliMasa, rpadura, cepsl, pocdopa, okcuaa yraepoaa(lV), noma, xenesa,
Meau, Maraus. Habopsl Mojeneit aToMoB JIJIsl COCTaBJICHHSI MIAPOCTEPIKHEBBIX MOJIETICH MOJIEKYJ MPU U3YYCHUU OPTaHHMYECKON XUMUH.

YueOHble MOcoOUsI HA Me4yaTHON ocHOBe. B mporecce oOyueHUss XMMHUU HCIHOJB3YIOTCS CIEAYIOLIUME TaOIUIbl MOCTOSHHOTO KCIIOHUPOBAHUS:
«[lepuomnyeckas cucremMa xumuuyeckux siemeHtoB JI. U. MenneneeBa», «Tabnmuia pacTBOPUMOCTH KHCIOT, OCHOBAaHUH W coOJiei», «DJEKT-
POXUMHUYECKHI psiJl HAIPSKEHUH METaJIIOB.

Jlis opraHuzanuyd CaMOCTOSITEIBHONW pPabOThl OOYYAIOMIMXCS HA YpPOKaX HCIOJB3YIOT Pa3HOOOpa3HbIe TUAAKTHYECKHE MaTepHallbl: TETpaad Ha
MEYaTHOM OCHOBE, KapTOUKH C 3aJaHUSIMU Pa3HOM CTENEeHU TPYAHOCTH MJs M3y4yeHHUsT HOBOIO MaTepuaia, CaMONPOBEPKH M KOHTPOJS 3HAHHIA
y4aIIuXCA.

JKPAaHHO-3BYKOBbIE€ CPEIACTBA 00y4eHHsl. DKPAHHO-3BYKOBBIC MOCOOWS NESATCS HA TPU OOJNBINHME TPYIIBL: CTaTUYHBIC, KBa3WJIMHAMHUYHBIC U
nuHamMuuHble. CTaTUYHBIMH SKPaHHO-3BYKOBBIMH CPEJICTBAMU OOYUYEHHUS SBISAIOTCA AUA(DUIBMBI, TUANIO3UTUBEI (Claibl), EAMHUYHBIE TPAHCIAPAHThI
s rpadonpoekropa. Cepun TpaHCTIAPAHTOB MO3BOJISIOT UMHUTHPOBATH JIBIKEHUE ITYTEM TOCIIECIOBATEIIBHOTO HAJIOXKECHUS OJTHOTO TPaHCIIapaHTa Ha
npyroii. Takue cepun OTHOCAT K KBa3UAMHAMUYHBIM SKPAaHHBIM MTOCOOHSIM.

JIMHAMHYHBIMA SKPAaHHO-3BYKOBBIMH ITOCOOMSMHU SIBIISIIOTCS TIPOU3BENCHUS KHHeMarorpada: ITOKYMEHTAJILHOTO, XPOHHKAIBHOTO, MYJIbTHILIN-
kanuoHHOro. K 9Toil ke rpymme OTHOCSATCS SKpPaHHO-3BYKOBBIE CpEACTBAa OOy4YeHUSs, ISl MpenbsBICHUS HH(OPMALMKU KOTOPBIX HE0O0XOoauma
KOMIThIOTEpHAsI TEXHUKA.

Texuuyeckue cpeacTBa o0ydeHusi. [Ipy KOMIUIEKCHOM HCHOJIB30BaHUU CPEICTB OOyueHHUs HEU30€KEH BOIMPOC O BO3MOXKHOCTH 3aMEHBI OJJHOTO
MOCOOMS JIPYruM, HAMPUMEpP JIEMOHCTPAIIMOHHOTO WIIM J1a0OpaTOPHOTO OIBITa €ro HM300pakeHHWeM Ha dkpaHe. MHdopmarus, coneprxkarascs B
SKpaHHOM IOCOOWH, MPEJACTAaBISIET COOOW UMb OTPaXEHHE PEaTbHOIO0 MHpA, U IMOITOMY OHA JOJKHA MMETh ONOPY B UYBCTBEHHOM OIIBITE
oOyuatomuxcs. B mpoTtuBHOM ciydae (QOpMHUPYIOTCS HeIMpaBWibHble U (QopMaiibHble 3HaHUA. OCOOEHHO OMacHO (HOPMUPOBAHHE HCKAKEHHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX MPEJCTaBICHUM, MOCKOJIBKY SKPAHHOE MPOCTPAHCTBO U BPEMS 3HAYUTEIBHO OTJIMYAIOTCS OT PeajbHOTO MPOCTPAHCTBA
U BpeMEeHH. DKpaHHOE MocoOre He MOXKET 3aMEHUTh co00i peanbHbI 00BEKT B MPOLIECCE €r0 MO3HAHMS BBUAY TOTO, YTO HE MOXKET ObITh HCTOYHHKOM
YYBCTBEHHOTO ONBITA O CBOMCTBAaX, CYIIECTBEHHBIX MPH U3YYCHUH XHUMHUU: IIBETE, 3aMaxe, KPUCTALTNYECKOM CTPOCHHUH U T. A. B TO ke Bpems npu
HAIMYUU Y YYalUXCsl JIOCTATOYHBIX UYyBCTBEHHBIX 3HAHUN HA HEKOTOPBIX dTamax OOy4eHHs BOCIPOHM3BEICHHE XUMHUYECKOTO OMBbITa B SKPaHHOM
mocoOUM MOXET OBITH OoJIee 11eecCO00pa3HbIM, UEM €ro MOBTOPHAs JEMOHCTPAIIUS.

Il1anupyembie pe3yJbTaThl H3y4YeHHsI Y4eOHOr0 mpeamera.

B pe3ynbrare n3yueHuss Xumuu Ha 6a30BOM YPOBHE YUECHUK JTOJKEH
3HATL/TMIOHUMATh:

® XUMHUYECKYIO CHMBOJIMKY: 3HAKH XUMUYECKUX AJIEMEHTOB, POPMYJIbl XUMHUECKUX BEIIECTB, YPABHEHUS XUMUUYECKUX PEaKIIUi;

® BaXHEHIINE XMMHYECKUE OHATHUS: BEIIECTBO, XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTENIbHbIE aTOMHAsl U MOJIEKYJISIPHASI MacChl, MOH,
AJUTOTPOIINSI, U30TOIBI, XUMUUYECKAsI CBS3b, HJEKTPOOTPUIIATETLHOCTh, BAJICHTHOCTD, CTEMIEHb OKHUCIIECHHUS, MOJIb, MOJISIPHAST Macca, MOJISIPHBII
00BEM, BEIIECTBA MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI, PACTBOPHI, IIEKTPOIUT M HEITEKTPOIIUT, dJICKTPOIUTUYECKAS JTUCCOIIUAITHS,
OKHCIIUTETh W BOCCTAHOBHTEIb, OKHCJIICHHE W BOCCTAHOBJIEHWE, TEIIOBON A((EeKT peakiu, CKOPOCTh XHUMHYECKON pEaKluH, KaTajus,
XUMHUYECKOE PaBHOBECHE, YIIIEPOJIHBIN CKelleT, QYHKIIMOHAbHAS TPYIINa, H30MEPHs, TOMOJIOTHS;

® OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHHUS MACCHI BELIECTB, IOCTOSHCTBA COCTaBa, IEPUOANUYECKUIN 3aKOH;



® OCHOBHBIC TCOPUU XUMUU: XUMUYECKOH CBA3H, DJIEKTPOJIMTUUECKON TUCCOLUALIMU, CTPOCHUS OPTaHUYECKUX COCAVHECHUM;

e BAWKHEHIIME BEIIECTBA M MaTEPHANIbl: OCHOBHBIE METAJUIbI M CIUIABBI; CEPHAs, COJIAHAsA, a30THAs M YKCYCHAas KHUCIJIOTHI; LIENOYH, AMMHAK,
MUHEpaJIbHble YIOOpEHMs, METaH, STWIEH, alleTWIEeH, OEH30JI, TaHOJ, >KMPBI, MblIa, INIOKO3a, €axapo3a, KpaxMal, KJeTdaTka, OeikH,
HCKYCCTBEHHBIE U CUHTETUYECKHUE BOJIOKHA, KAY4yKH, INIACTMACCHI;

yMeTh:

e Ha3bIBATh: 3HAKU XMMHMUYECKHUX JIEMEHTOB, U3YYCHHBIC BEILECTBA 10 KTPUBHAIIBHON» WIA MEKIyHAPOIHON HOMEHKIIATYypE;

e onpeAeasiTh. BaJCHTHOCTh U CTEIEHb OKUCIICHHMS XMMHUYECKHMX JJIEMEHTOB, THIl XMMHUYECKOW CBA3U B COCAMHEHUSX, 3aps] MOHA, XapakKTep
Cpelbl B BOAHBIX paCTBOPAaX HEOPraHUYECKUX COCAMHEHUM, OKUCIUTENb U BOCCTAHOBUTENb, IPUHAJUICKHOCTD BEILIECTB K PA3JIMYHBIM KJIaccaM
OpPraHUYECKUX COCAVHEHUN;

® XapaKTepHU30BaTh: 3JEMEHTHl MaJIbIX IEPUOJOB IO MX IOJOXKEHUIO B mepuoauueckoir cucreme J[.M.MenzaeneeBa; oOuipe XUMHUYECKHUE
CBOMCTBAa METAJIJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYECKUX COCIAMHEHHUH; CTPOCHHME U XMMHUYECKHE CBOMCTBA
U3Y4YECHHBIX OPraHUYECKUX COCIUHEHMUI;

e OOBSAICHATBH: 3aBUCHUMOCTb CBOMCTB BELIECTB OT HMX COCTaBa W CTPOEHMS; MNPUPOAY XMMHUYECKOH CBs3U (MOHHOM, KOBaJEHTHOM,
METAJJINYECKOM ), 3aBUCUMOCTb CKOPOCTH XUMUYECKOU PEAKIIMH U MOJIOKEHUSI XUMUYECKOTI'0 PABHOBECHUSI OT pa3IMYHbIX (PAKTOPOB;

®  BBINOJHATh XUMUYECKUI HKCIEPUMEHT 110 PACHO3HABAHUIO BAKHEHUIIMX HEOPraHUYECKUX (KHCIOPO, BOJOPOJ, YIJIEKUCIBIM ras, aMMHak,
pacTBOPBI KUCIIOT U LIEN0YeH, XJIOpUa-, cyab(aT -, KapOOHAT-UOHbBI, HIOHBI AMMOHHS) U OPIraHUYECKUX BEILECTB;

® BBIYUCJIATH. MACCOBYIO JOJII0 XMMHUYECKOTO 3JIEMEHTa MO (OpMyse COSIUHEHUS, MACCOBYIO JIOJI0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE,
KOJINYECTBO BELIECTBA, 00BbEM HIIM MACCy PEareHTOB WU MPOYKTOB PEaKIUH.

® MPOBOAUTH CAMOCTOSATEIBHBIN MOUCK XUMUYECKOH MHPOPMALIMHU C UCTIONB30BaHUEM PA3IMYHbBIX HCTOYHUKOB (HAYYHO-TIOMYIISPHBIX M3IaHUH,

KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); MCHOIh30BaTh KOMITBIOTEPHBIE TEXHOJOTHH Ui 00pa0OTKM M IMepeqadd XUMHYECKOH
nHGbOpMalNY U €€ TPEeACTaBICHUs B pa3IMuHbIX (hopmax;

HCI0JIb30BATh IPHMOOpeTeHHbIE 3HAHUSA M YMEHHS B IPAKTHYECKOI 1esiTeJIbHOCTH M TOBCeHEBHOM KM3HM JIUISA:

O0O0BSICHEHUS] XUMUYECKUX SBJICHUH, IPOUCXOIALINX B IPUPOJIE, OBITY M HA IPOU3BOJICTBE;

ONpeIEICHUS BO3MOKHOCTH MPOTEKAHNS XUMUYECKUX MTPEBPAIICHUI B PA3JIMYHBIX YCIOBHUAX U OLEHKHU MX MTOCIIEICTBUM;

9KOJIOTMYECKH I'PaMOTHOIO IIOBEIEHUS B OKPYXKAIOLIEH Cpene;

OLICHKH BJIMSIHUSI XUMHUYECKOTO 3arpsA3HEHUS OKPYKAIOIIEH Cpeibl HA OPTaHU3M YeJIOBEKA U IPYTUe KUBBIE OPraHU3MBbI;

6e30macHOro 0OpalleHus ¢ TOPIOYUMH U TOKCHYHBIMU BEIIECTBAMHU, J1a00paTOPHBIM 000pYy1I0BaHUEM;

MIPUTOTOBJICHHSI PACTBOPOB 3a/IaHHON KOHLIEHTPAIMH B OBITY M HA IIPOU3BO/ICTBE;

KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMHUECKOW MH(pOpMAIINH, TOCTYNAIONIEH U3 pa3HbIX HCTOYHHUKOB.

JIOKyMeHTBI:

=

[puka3z Munoopuayku ot 17.12. 2010r. Ne 1897 «O0 yrBepkaeHuu u BBeeHuM B AeiictBue PI'OC OO0»

[Ipuka3 Munobpuayku ot 17.05.2012 Ne 413 «O06 yrBepknenun u BBeaeHuu B aeiictue ®I'OC cpeanero( moiaHoro) oomero oopa3oBaHUsD»

3. IIucemo MunucrepcrBa oopazoBanus u Hayku P® ot 19 anpesns 201 1r. Ne03-255 «O BBenennu ¢enepanbHBIX rocy1apCTBEHHBIX 00pa3oBaTeNbHBIX
CTaHIAPTOB OOIETO 00pPa30BAHUDY

N



4. Tlpuka3z Munoopuayku Poccuu ot 7 urons 2012 1. Ne 24480 «O0 yTBepxaeHun ¢eaepalbHOr0 rocy1apcTBEHHOr0 00pa3oBaTe/IbHOTO CTaHIapTa
cpemHero (ITOJIHOTO) OOIEero 00pa3oBaHUD»
5. ®enepanbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIHLHOIO CTAHIAPTa OCHOBHOT'O 00IIero oopa3oBanus (pruka3 MuHUCTEPCTBA 00pa30BaHUs U HAYKH

Poccuiickoii ®enepanuu or 17 mexadbps 2010 r. Ne 1897)
6. IIpumepHbIe MPOrpaMMBbI TI0 YI€OHBIM IpeaMeTaM (eaeparbHOro 6a3uCHOro yueOHOTro TaHa.

Pexomenayemas iureparypa.
1. Jlurepartypa, ucnojb3yeMasi y4uTeJIeM:

- OCHOBHas Tumepamypa
1. 'abpuensu O.C. IIporpamma kypca xumuu 171 8-11 kiraccoB 001eodpazoBaTenbHbIX yapexaeHuit. — M.: JIpoda;

2. T'abpuensn O.C. Xumust: 8 kiacc : ydeOHHUK Jy1s 001ieo0pa3oBaTebHbIX YupexaeHui. — M.: Jlpoda.

- 0ONOIHUMENbHASL TUMEPaAmypa

1. I'abpuensu O.C. U3yuaem xumuio B 8 ki1.: nuaaktudeckue marepuaisl / O.C. 'abpuensu, T.B. CmupnoBa. — M.: bruk miroc

2. Xumus: 8 KJ1acc: KOHTPOJIbHBIE U TIPOBepodHbIe padoThl K yueOHuky O.C. 'abpuensua «Xumus. 8 xinace» / O.C. I'abpuensu, I1.H. Bepeskun, A.A.
VYurakosa u ap. — M. : [Ipoda;

3. IN'a6puensu O.C., Buckoboitnukosa H.II., SimykoBa A.B. HactonpHast kHuTa yuutens. Xumus. 8 ki1.: Meroaudeckoe nmocobue. — M.: JIpoda;

4. I'abpuensan O.C., Pynos H.H., TonkynoB B.M. Xumudeckuii skciepuMeHT B mkose. 8 kiacc. — M.: Ipoda

5. Amxumuk (http://www.alhimik.ru/) - oguH W3 Jy4mIMX CAWTOB PYCCKOS3BIYHOTO XUMHUYECKOro VHTepHETa OpPHEHTHUPOBAHHBIM HA YYHUTENS U
y4€HUKa, TIPEroaaBaress U CTyACHTA.

2. Jlurepatypa, pekoMeHAyeMasl 1JIsl y4AlUXCH.
- OCHOGHas Tumepamypa
[Nabpuensan O.C. Xumust: 8 kiacc : yueOHUK Juid 0011eo0pa3oBaTesIbHbIX yupexaeHuit. — M.: [Ipoda.
- 0ONoOIHUMeENbHAS TUumepamypa
1. XKypHan «Xumus B WIKOJIEM;
2. Kontpen - Xumus ans Beex (http://kontren.narod.ru). - uHpoOpMaIMOHHO-00pa30BaTENbHBINA CAlT JUISl TEX, KTO U3y4aeT XMMHIO, KTO €€ MPEnoJIaeT,
U1l BCEX KTO MHTEepeCcyeTcs XUMUEH.
3. Anxumuk (http://www.alhimik.ru/) - oguH M3 Ty4ymmMX CcaiTOB PYCCKOS3BIYHOIO XMMHYECKOTo VHTepHETa OpHEHTHPOBAHHBIN HAa YUHUTENsl U
YUeHHKa, MTPETIoIaBaTelisl U CTyICHTA.
4. DHIUKJIONEINYECKUN CIIOBAph FOHOTO XUMHUKA

3. Menunapecypchbil.
— CD «Heoprannueckasi XuMHs», U3JATETCTBO «Y UATEINbY
— CD «IIIxona Kupunna u Medoaus», n3n1aTeabcTBO «Y UUTENb)
— Xwumus. [Ipocemenue «Heopranuueckas Xumusi»,. 8 kiacc. (Ha 2-X IUCKax)
— Xwumus (8-11 knace). Buptyanbnas naboparopus (yueOHOeE 3IEKTPOHHOE U3/IaHKE)
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