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1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEJIMETA
1.1 JInyHOCTHBIE PEe3yAbTATHI OCBOEHHSI YU€OHOI0 MpeiMeTa
1. TOTOBHOCTH M CIIOCOOHOCTH O0YYAIOIIUXCS K CAMOPAa3BUTHIO U caMO0OOPa30BaHUIO HA OCHOBE
MOTHUBAIMM K OOYYEHHIO M IO3HAHHIO; TOTOBHOCTh M CIHOCOOHOCTh OCO3HAHHOMY BBIOOPY U
MOCTPOCHHIO AbHEHINEH MHIMBUAYATbHONW TPAEKTOPUU 00pa30BaHus Ha 0a3e OPHEHTUPOBKYU B
mupe npodeccuil M NpPoPEecCHOHANBHBIX  MPEANOYTECHHH, C y4eTOM  YCTOHUYMBBIX
[I03HABATEJIbHBIX HHTEPECOB.
2. CpopMHUPOBAHHOCTh OTBETCTBEHHOI'0 OTHOUICHHUS K YYEHUIO; YBAKUTEIBHOI'O OTHOILEHUS K
TPYAY, HUINYUE ONBITA yYaCTHS B COLUAIBHO 3HAYUMOM TPYAE.
3. CdopMHpPOBAHHOCTb LIEJIOCTHOIO MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON IIPAKTUKHU.
4. Oco3HaHHOE, YBa)XXMUTEIbHOE U J0OpO’KEIATEIIbHOE OTHOLIEHUE K JIPYrOMY 4YelOBEKY, €ro
MHEHUIO, MUPOBO33pPEHHUIO.
5. OCBOEHHOCTh COLMAJIBHBIX HOPM, IIPAaBUJI NOBEACHHUA, posiell U (HOpPM COLMAIBHON KU3HU B
rpynmnax u coobOmecTtBax. MHTepropu3anus LEHHOCTEH CO3MIATEIbHOIO OTHOIICHUS K
OKpy’Karolied  JAeHCTBUTENBHOCTH, LEHHOCTEH  COLMAIBbHOTO  TBOPYECTBA, LIEHHOCTH
IPOAYKTUBHOM OpraHu3allid COBMECTHOW JI€ATEIbHOCTH, CcaMopeald3allii B TpyHIe U
OpraHu3ali, LEHHOCTU <«JPYyroro» Kak paBHOIPABHOIO MapTHepa, (OpMHUpPOBaHUE
KOMIIETECHIIMI aHalin3a, MPOSKTUPOBAHUS, OPTaHU3AINHU JICATEIbHOCTH, Pe(IESKCUN N3MEHEHHIA,
Croco0OB  B3aMMOBBITOJIHOTO  COTPYAHHUYECTBA, CHOCOOOB  peajau3allMd  COOCTBEHHOIO
JUIEPCKOTO MOTEHIHAIA.
6. ChopMHPOBAHHOCTh LIEHHOCTH 3JI0pPOBOr0 U Oe30macHOro o0pasa >KM3HU; MHTEPUOPU3ALUSL
IpaBWJI MHAMBHUIYAJIBHOTO U KOJUJIEKTUBHOTO O€30IIaCHOrO IIOBEIEHUS B UpPE3BbIUANHBIX
CUTYalUsX, YTPOXKAIOIUX KHU3HU U 370POBBIO JIIOJIEH, IPaBUJI MMOBEIEHUS Ha TPAHCIOPTE U HA
JI0pOrax.
7. ChopMUPOBAaHHOCTb OCHOB 3KOJOI'MYECKOH KYJIbTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 9KOJIOTHYECKOTO MBIIICHUS.
1.2 Metanpe/MeTHbIe Pe3yabTaThl OCBOEHUs Y4eOHOr0 IpeaMeTa, Kypea

Peryinstusarle YY1

1. VYmMeHue caMOCTOATENBHO ONpPENENATh Leau 00yueHHsl, CTaBUTh U (POPMYIUPOBAThH
HOBBIE 3a/1a4M B yueOe U MO3HABATEIbHOMN AESITEIbHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI CBOEH
MO3HABATENbHOM JesTeIbHOCTH. OOyUaromMNACs CMOXKET:

® aQHAJIM3UPOBATh CYIIECTBYIOIIME W IUIAHUPOBAaTh Oyayliue o00pa3oBaTeNbHbIE
pe3yNbTarThl;

® JIeHTU(PUIUPOBATH COOCTBEHHBIE MTPOOIEMBI M ONPEAEIATH INIaBHYIO IPOOIEMYy;

® BBIIBUraTh BEPCUU pELICHUSI MTPOOIIEMbI, (HOPMYIHPOBATh FMIIOTE3bI, IPEIBOCXHILATH
KOHEUHBIN pe3ysbTarT;

® CTaBUTh LIEJb JEATEILHOCTH HAa OCHOBE OIpEJIeIEHHONW MpoOIeMbl U CYIIECTBYIOIUX
BO3MOXKHOCTEH;

e (opMynupoBaTh y4yeOHbIE 3aJaud Kak IIard JOCTHXKEHHsS] IOCTaBICHHOW LIEIH
JeSITEIIbHOCTH;

e 00OCHOBBIBaTh II€JI€BbIE OPHUEHTHUPHl M MPUOPUTETHI CCHUIKAMH Ha LIEHHOCTH,
yKa3bIBas 1 000CHOBBIBAS JIOTHYECKYIO ITOCIIEA0BATEILHOCTD I1IATroOB.

2. YMeHHe caMOCTOSATENbHO IUTAHUPOBATh IYTH JIOCTIDKEHHS IIeNIe, B TOM YHUCIIe
JIbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (heKTUBHBIE CIOCOOB! peleHus] y4eOHbIX U
MO3HABATENIbHBIX 3a7a4. OOyJarOIIHIICS CMOXKET:

e oOmpenensaTh HeoOXOAMMBbIE JEHCTBHE(S) B  COOTBETCTBUM €  Yy4eOHOH W
MIO3HABATEJILHOM 3a7jaueil U COCTABJISTh aJITOPUTM UX BBIIIOJIHEHUS;

e 00OCHOBBIBaTh U OCYIIECTBISATH BbIOOP Hanbosiee 3P(HEKTUBHBIX CIIOCOOOB PELICHUS
yueOHBIX Y MM0O3HABATEIbHBIX 33/1a4;

® OIpeaensiTh/HaX0IuTh, B TOM YHCIE M3 MNPEJIOKEHHBIX BAPHUAHTOB, YCIOBHS JUIS
BBITNIOJTHEHUS Y4eOHOM 1 MO3HABaTEJIbHOM 3aa4u;




® BBICTpaUBaTh XM3HEHHbIC IUIaHBI Ha KpaTKOCpouyHoe Oynyiiee (3asBISATH LEJIEBbIC
OpPHUEHTHUPBI, CTABUTh a/ICKBaTHBIC UM 33/1a4M U IIpeJyiaraTh JeHCcTBUsA, yKa3blBas U 00OCHOBBIBAsS
JIOTUYECKYIO [TOCIIEI0BATEIbHOCTD L1aroB);

e BbIOMpaTb U3  NPEAJOKEHHBIX  BapUAaHTOB M CaMOCTOSATENIIBHO  HCKaTb
CpeAcTBa/pecypehl Ul PELICHUs 3aa4i/T0CTHKEHUSI LIeNH;

® COCTaBIATh IUIAH pEIICHHS TNpoOIeMbl (BBIIOJIHEHUS IPOEKTa, IPOBEACHUS
HCCIIC/IOBAHMS );

® OIpEeNeATh NOTEHIMAIBHbBIC 3aTPyAHEHHs IIPU PELICHUH Y4eOHOH U I103HABATEIIBHOM
3aJ]a4i U HaXOAWUTh CPENICTBA IJI UX YCTPAHEHUS;

® ONUCHIBATH CBOW ONBIT, O(GOpMIISsL €ro Ais Mepefadyd IpyrdM JIHOASIM B BHUJC
TEXHOJIOTHH PELICHUs TPAKTUUYECKUX 3a]a4 OIPEEIIEHHOI0 Kilacca;

® [UIAaHUPOBATh M KOPPEKTUPOBaTb CBOK HMHIMBUAYaJIbHYIO 0Opa30BaTENIbHYIO
TPACKTOPHUIO.

3. YMeHHME COOTHOCHTH CBOM JICHCTBHA C IUJIAHUPYEMBIMH  pe3yibTaTaMu,
OCYILIECTBIIATH KOHTPOJIb CBOEH JEATEIBHOCTH B IIPOLIECCE AOCTUKECHMSI PE3YJIbTaTa, ONPENEIATh
CIOCOOBI IEHCTBUN B paMKaX IPEIOKEHHBIX YCIOBUH M TpeOOBaHUIl, KOPPEKTUPOBATh CBOU
JIecTBUS B COOTBETCTBUHU € U3MeHsoLIeics cuTyarueid. OOyyaroImuiicss CMOXeET:

e OMpeAensiTh COBMECTHO C II€IaroroM M CBEPCTHUKAMH KPUTEPUU IUIAHUPYEMBIX
pe3yJIbTaTOB U KPUTEPHU OLIEHKU CBOEH y4eOHOMN JeATeIbHOCTH;

e CHUCTEMaTHU3HpoBaTh (B TOM 4HCI€ BbIOMpaTb MPUOPUTETHBIE) KPUTEPUU
IUIAHUPYEMBIX PE3YJIbTaTOB U OLIEHKU CBOEH J€SITEIbHOCTH;

e OoTOMpaTh HMHCTPYMEHTBHI JJIi OLEHMBAHUS CBOCH JEATENbHOCTH, OCYLIECTBIATh
CaMOKOHTPOJIb CBOCH JEATEIbHOCTH B PAMKAX MPEJIOKEHHBIX YCIOBHH U TpeOOBaHMIA;

® OILICHUBATh CBOI JEATEIbHOCTb, AaPryMEHTHPYs NPUUYMHBI JIOCTH)KEHUS WIIU
OTCYTCTBHUS INIAHUPYEMOT'O PE3YJIbTaTa;

® HAXOOUTh JIOCTATOYHBIE CpEACTBA JJS BBINOJHEHUS Yy4eOHBIX JEHCTBUI B
U3MEHSIOIIENCS CUTYalluy U/WIKM IPU OTCYTCTBUM IIJIAHUPYEMOI'O pPe3yJibTaTa;

e paborasg IO CBOEMY IUIaHY, BHOCUTb KOPPEKTHBBI B TEKYIIYIO JEATEIbHOCTh Ha
OCHOBE aHajM3a W3MEHEHUN CUTyaluu JUIsl TOJYy4YEHHUS 3allJIaHUPOBAHHBIX XapaKTEPUCTHUK
IPOAYKTa/pe3ynbTara;

® YCTAaHABIMBaThb CBA3b MEXAY IIOJIYYEHHBIMH XapaKTEPUCTHUKAMU MPOAYKTa U
XapaKTEepUCTHUKAaMU IIpoliecca JEATENIBHOCTH W IO 3aBEPUICHUM JEATEIbHOCTH Ipeasararb
M3MEHEHHNE XapaKTEPUCTUK MTpoLiecca s TOJIYyYEHUS YIYUIIEHHbBIX XapaKTePUCTUK IIPOIYKTa;

® CBEpSTh CBOM JIEHCTBUSL C LIEIbIO U, NMPH HEOOXOAMMOCTH, HCIPABIATH OIINOKU
CaMOCTOSITENIBHO.

4. VYMeHME OLICHMBAaTh IPABWJIBHOCTb BBINOJHEHHUS y4eOHOW 3agauu, COOCTBEHHBIE
BO3MOXKHOCTH ee perieHusi. O0yJaromuiics: CMOXeT:

® OMpeAensiTh KPUTEPUHU NPaBUIBLHOCTH (KOPPEKTHOCTH ) BBIIIOJIHEHUS yUeOHOU 3a1auH;

® aHAJIM3UPOBATh U OOOCHOBBIBATH MPHUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTAPHS
JUUISL BBITIOJTHEHUSI Y4eOHOM 3a/1auu;

e CBOOOJHO MOJB30BAThCA BbIPAOOTAHHBIMU KPUTEPUSMH OLEHKH M CaMOOILICHKH,
UCXO0/1S U3 1IeTTM U UMEIOIUXCS CPECTB, Pa3iinyas pe3yibTaT U COCOOBI JeCTBUM;

® OIICHUBATh MPOAYKT CBOEH JEATENbHOCTH MO 3aJaHHBIM W/MIU CaMOCTOSITEIbHO
OTpezieIeHHbIM KPUTEPUSIM B COOTBETCTBUU C LIEBIO €S TEIbHOCTH;

e 00OCHOBBIBAaTh JIOCTUKHMOCTD II€JIM BRIOPaHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHELIIHUX PECYPCOB;

e (ukcupoBaTh W aHAIM3WPOBATh JWHAMHUKY COOCTBEHHBIX O0Opa30BaTEIbHBIX
pE3yJIbTaTOB.

5. Bmanenume ocHOBaMHM CaMOKOHTPOJIS, CAMOOILICHKH, MPUHATHS pEIICeHUH U
OCYILECTBIICHHS] OCO3HAHHOTO BbIOOpa B yueOHOI U mo3HaBaTeIbHOM. OOyUaronuics CMOXKET:

e HabmOgaTh W aHANU3UPOBATh COOCTBEHHYIO Y4e€OHYI0 U  IO3HaBaTEIbHYIO



JESTEIIbHOCTD U JIEATEIBHOCTD IPYTHX 00yYaomUXCs B MPOIIECCe B3aUMOIIPOBEPKU;

® COOTHOCHUTb  pealbHble W  IUJIJAHUPYEMBIE  PE3yJbTaThl  WHIUBUIYAJIbHOU
00pa3zoBaTesbHON JeATEILHOCTH U JIeJaTh BHIBOJIbI;

® [IPUHUMATH PEIICHUE B yYeOHOW CUTYAIlMU U HECTH 32 HETO OTBETCTBEHHOCTb;

Ilo3uaBarenapabie YV /I

6. VYMeHue ompenensTh MOHATHSA, CO3/1aBaTh OOOOIICHHS, YCTaHABIMBATHL AHAJIOTHU,
KJIacCU(PUITUPOBATh, CAMOCTOSITEIBHO BHIOMPATh OCHOBAHHUS M KPUTEPUHU I Kiaccu(uKanuu,
YCTaHaBIUBATh IMPUYUHHO-CIICJICTBEHHBIE CBSA3U, CTPOUTh JIOTHYECKOE  PaCCYXJICHHE,
YMO3aKJIIOYeHHE (MHAYKTHBHOE, ACAYKTHBHOE, 110 aHAJIOTHH) U JieJaTh BeIBOBI. OOydaronuics
CMOJXKET:

e 1oAOHMpaTh CIIOBA, COMOYMHEHHBIE KIIFOUEBOMY CJIOBY, OIPEACIISIONINE €r0 MPU3HAKU
1 CBOICTBA;

® BLICTPaMBaTh JIOTUYECKYIO IIEMOYKY, COCTOSIIIYIO M3 KJIOYEBOTO CJoBa U
COMOTYMHEHHBIX EMY CJIOB;

® BBIJCIATH OOMIMH TMpPU3HAK JBYX WM HECKOJBKHUX MPEIMETOB WM SBJICHHH H
00BACHATH UX CXOJICTBO;

® OO0BEIUHATH MPEAMETHl U SBJICHHUS B TPYIIbl 1O ONPEAEICHHBIM TMpPU3HAKAM,
CPaBHHBATh, KJIACCU(PUIIUPOBATH U 0000IIaTh (PAKTHI U SIBJICHHUS,

® BBIIEIATH SIBICHHUE U3 OOIIETO psAsla IPYTUX SIBICHUM;

® ONpenemnsiTh OOCTOSATENbCTBA, KOTOPHIE MPEIIIECTBOBAIM BO3HUKHOBEHHMIO CBSI3U
MEXIY SBICHUSMHU, U3 JTHX OOCTOSTEILCTB BBIICIATH OIPEACTSIONINE, CIOCOOHBIC OBITh
MPUYMHON JJAHHOTO SIBJICHUS, BBISBIIATH PUYUHBI U CJICACTBUS SBIICHUM;

® CTPOUTH PACCYXKJEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SBJIECHUSAM U OT
YACTHBIX SBJICHUM K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOHUTH PACCYXKICHHE Ha OCHOBE CpPaBHEHHS MPEIMETOB U SIBICHUH, BBIACNAS MPU
9TOM OOITUE PU3HAKH;

® u3Jararh IMOJYYCHHYIO WH(OPMAIMIO, MHTEPIPETUPYS €€ B KOHTEKCTE peIraeMoit
3aJ1a4H;

® CaMOCTOSITENIbHO yKa3plBaTh Ha HMHGOPMAIMIO, HYKIAIOUIYIOCS B  IPOBEPKE,
npeyiaraTh ¥ MPUMEHSThH CI0c00 MPOBEPKU JOCTOBEPHOCTH MH(DOPMALINY;

® OOBSICHATH SIBIICHUSI, TPOIECCHI, CBSI3M M OTHOIICHHS, BBISBISIEMBIE B XOJI€
MO3HABATENILHON U UCCIIE0BATEIBCKOM AEITeTbHOCTU (IPUBOIUTH OOBSCHEHHE C U3MEHEHUEM
dbopMBbI TIpeicTaBICHUS; OOBICHITD, JETAU3UPYs WIH 00001ast; OOBSACHATH C 3a/IaHHON TOYKH
3peHus);

® BBHUIBISITH M HAa3blBaTh MPUYMHBI COOBITHSI, SIBICHHUS, B TOM YHCIE BO3MOXKHBIC
/Hanbonee  BEpPOSTHBIE  TMPUYUHBI, BO3MOXKHBIC  TIOCIEJACTBUS  3aJaHHOW  MPUYUHBI,
CaMOCTOSITENIbHO OCYILIECTBIIS IPUUNHHO-CIICICTBEHHBIN aHAIN3;

e JenaTh BBIBOJ HAa OCHOBE KpPUTHUECKOTO aHalIM3a pa3HBIX TOYEK 3pPEHHs,
MOATBEPKJIATh BBIBOJ COOCTBEHHOW apryMeHTAallMed WM CaMOCTOATEIbHO IOJTyYeHHBIMHU
JaHHBIMH.

7. YMeHue co3jgaBaTh, IPUMEHITh M MPE0OpPa30BBIBATh 3HAKU U CHUMBOJIBI, MOJICTH H
CXEMBI JIJIsl pelIeHus Y4eOHbIX U TT03HaBaTeNbHbIX 3a7a4. O0yJaromuiics CMOXKeT:

e 0003Ha4YaTh CHMBOJIOM U 3HAKOM MPEIMET U/WUJTHU SIBJICHUE;

® ONpEenemsATh JIOTUUECKHE CBS3M MEXAY NMpeAMETaMU W/WIW SBJICHHSIMH, 0003HAYaTh
JIaHHEIE JIOTHYECKHE CBS3H C ITIOMOIIBIO 3HAKOB B CXEME;

® C03/1aBaTh a0CTPAKTHBIN UK peanlbHBI 00pa3 MpeaMeTa U/vuiH sIBICHUS;

® CTPOHUTH MOJIENIb/CXEMY Ha OCHOBE YCIIOBUU 33[ja4M U/UIHU croco0a ee pelIeHus;

e C03/1aBaTh BepOaJbHBIE, BEIIECTBEHHbIE W MH(POPMAIIMOHHBIE MOJENIN C BBIACICHUEM
CYIIECTBEHHBIX XapPaKTEPUCTUK OOBEKTa [JIsi OMpeAeNIeHHs] crocoba pemeHus 3aJadud B
COOTBETCTBUU C CUTYaIIUEH;

e 1peoOpa3oBBIBATh MOJEIN C IENbI0 BBISIBJICHUS OOIIMX 3aKOHOB, OIPEACIISIOIINX




JAHHYIO TPEIMETHYIO 00J1aCTh;

® [IEPEBOAWTH CIOXKHYIO IO COCTaBy (MHOTOAcHEeKTHYK) HWH(oOpManuo U3
rpadu4eckoro Hiu (GOpPMaIM30BaHHOTO (CHMBOJBHOTO) MPEICTABICHUS B TEKCTOBOE, H
Hao0opoT;

® CTPOUTH CXEMY, AJITOPUTM JCHCTBHS, UCIIPABIIATH UM BOCCTAHABIMBATH HEM3BECTHBIN
paHee ajIropuTM Ha OCHOBE HMEIOMIETOCS 3HAHUA 00 OOBEKTe, K KOTOPOMY HIpPHUMEHSETCS
AITOPUTM;

® CTPOUTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® aHAIM3UPOBATH/PEQIIEKCUPOBATH OIBIT Pa3padOTKU U peaTu3aliui y4eOHOTO MPOEKTa,
UCCIIEIOBaHHUS (TEOPETUYECKOT0, 3MIIMPUYECKOT0) Ha OCHOBE MPEUIOKEHHOW MPOOIeMHOM
CUTYalluH, IIOCTaBJICHHOM 11eJIM W/WIIH 3aJJaHHBIX KPUTEPUEB OLICHKH MPOYKTa/pe3yibTara.

8. CwmpicnoBoe ureHre. OOyJarOIIHiCS CMOXKET:

® HAXOAWTh B TEKCTe TpeOyemyro HHQpOpMAIUi0 (B COOTBETCTBUU C LIENSMU CBOEH
JIESATEILHOCTH ),

® OpHEHTHPOBATHCA B COJEPKAHMM TEKCTa, MOHMMATh IEJIOCTHBIA CMBICT TEKCTa,
CTPYKTYPUPOBATH TEKCT;

yCTaHABIMBATh B3aUMOCBS3b OMUCAHHBIX B TEKCTE COOBITUM, SBJICHUH, IPOLIECCOB;

Kommynukatusunle YV

9.YMeHue opranu30BbIBaTh yueOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIHHOCTh C YUUTEIEM
U CBEPCTHUKAaMH; paboTaTh HHIMBUAYAJIBHO M B TPYIIE: HAXOAWTh OOINee pelieHHe u
pazpemiath KOHGIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIIUI U yueTa HHTepecoB; (hOpMYIHpPOBATh,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHeHUE. OOyyaroluics CMOKET:

® OMpeAensiTh BO3MOKHBIE POJIU B COBMECTHOM NI TEIBHOCTH;

® Wrpath ONPECICHHYIO POJIb B COBMECTHOH /IS TEIbHOCTH;

® TNPUHUMATH MO3UIMI0 COOECEJHMKA, MOHUMAs IMO3UIMIO JPYroro, pa3iudaTh B €TO
peun: MHEHHE (TOYKY 3pEHHs), JOKa3aTelbCTBO (apryMEHThI), (PaKThl; THUMOTE3bl, aKCHUOMBI,
TEOpUHU;

® ONpenensiTh CBOM ACWUCTBUS W JICHCTBUS MapTHEPA, KOTOPBIE CIIOCOOCTBOBAIU WIIH
NPEMSATCTBOBAIN MPOAYKTHBHONH KOMMYHUKAIUH;

® CTPOUTh TO3UTHBHBIE OTHOUIEHHs B Ipolecce y4yeOHOM U Mo3HaBaTeIbHOMN
NeSITeTbHOCTH;

® KOPPEKTHO W apTyMEHTHPOBAHHO OTCTAaMBATH CBOIO TOUKY 3PEHUS, B TUCKYCCHH YMETh
BBIJIBUTATh KOHTPApTyMEHTHI, Mepedpa3supoBaTb CBOIO MBICIHb (BJaJEHHE MEXaHH3MOM
HKBHUBAJICHTHBIX 3aMEH);

® KPHUTHUYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPHU3HABATh
OmM1OOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

® OpraHU30BbIBaTh yuyeOHOE B3aMMOJEHCTBHE B TpyImme (ompenensTs oOImue Ienu,
pacrpenensTb PoJd, T0TOBApUBATHCS JAPYT C IPYTOM H T. 11.);
10.dopmMupoBaHMe U pa3BUTHE KOMIIETEHTHOCTU B OOJIACTH HMCIIOJIb30BAaHUS MH(YOPMALMOHHO-
KOMMYHHUKAIMOHHBIX TexHosorui (nanee — MKT). OOyuarouuiicss CMOXeT:

e [ICJICHANPABIEHHO MCKaThb M  HCHOJb30BaTh  HMH(OpPMAIMOHHBIE  PECYpPCHI,
HE00XO0/IMMBIE /7S peIlIeHUs] YUeOHbIX U MPaKTHUECKUX 3ajau ¢ nomoiibto cpeacts UKT;

® JCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH (BKIIFOYAs BBIOOP aJCKBAaTHBIX 3ajadye
WHCTPYMEHTAJBHBIX ~ MPOTPAMMHO-AMIIAPATHBIX CPEACTB M CEPBHCOB) ISl pPEIICHUS
UHPOPMALIMOHHBIX W KOMMYHHMKAIIMOHHBIX Y4e€OHBIX 33734, B TOM 4HCJE: BBIYHCICHHUE,
Hal#CcaHue MMCeM, COYMHEHUH, TOKIIAI0B, pedepaToB, CO3JaHNe IPE3CHTAINNA U 1Ip.;

® JCIIOJIb30BaTh HH(OPMAIIMIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

e co3agaBaTh MH(OPMAIMOHHBIE PECYpChl Pa3HOTO THMA M A pasHbIX ayAUTOpHil,
co0uro1aTh HH(GOPMAIIMOHHYIO TUTHEHY U MpaBUia HHPOPMALIMOHHONW O€30ITaCHOCTH.




1.3 IIpeaMeTHBIE PE3VILTATEL OCBOEHMS YUEOHOTO IIPEAMETA

BocbMUKIACCHUK HAYYUTCS:

XapaKTEPHU30BaTb OCHOBHBIC METO/bI IIO3HAHUS: Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, DKCIICPUMEHT,

OIIMCKHIBATHL CBOWCTBA TBCPABIX, KUIAKUX, F33006p33HBIX BCIICCTB, BBIACIIIAA HX
CYILIECTBEHHbBIE MMPU3HAKY;

pacKpbhIBaTh  CMBICI  OCHOBHBIX XHMHUYECKUX TIOHATHH  «aTOM», «MOJICKYJIay,
«XUMHYECKHUI 3JIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBOY», «BAJIEHTHOCTHY,
«XUMHYECKasl PEaKIus», UCIOJIb3ysl 3HAKOBYIO CHCTEMY XHUMHH;

pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHUSI MacChl BEIIECTB, IMOCTOSHCTBA COCTAaBa,
ATOMHO-MOJIEKYJISIPHON TEOpUU;

pasznuyaTh XUMHYECKHE U (PU3HUCCKUE SIBJICHUS;

Ha3bIBATh XUMHYECKHE DJICMCHTHI,

OTIPEEIISATh COCTaB BEIIECTB M0 UX (hopMyliam;

OTIPEICIIATh BAJICHTHOCTh aTOMa 3JIEMEHTa B COCIMHCHHSIX

OTIPEICIIATH TUIl XUMHUYECKUX PEAKIIHH;

HAa3bIBATh IPU3HAKWU U YCIIOBHA ITPOTCKAHUA XUMUUYCCKUX peaKIII/Iﬁ;

BBIABJIATH HNPU3HAKKU, CBUACTCILCTBYIOIIUC O HNPOTCKAHWU XUMHUYECKON p€akuuu 1npu
BBIINIOJTHEHUHN XUMHUYCCKOI'O OIIbITA,

COCTaBIIATH (hOPMYIIbI OMHAPHBIX COCTUHEHUI;

COCTaBIISITh YPABHEHHS] XUMUYECKHX PEAKIIHIA;

coOro1aTh npaBuiia 6€30macHoOl paboThI MPU MTPOBEICHHUH OITBITOB;

MOJIb30BATHCS JTA00PATOPHBIM 000PYIOBAHUEM U MTOCYAOM;

BBIYKCIIATH OTHOCUTEIBHYIO MOJIEKYIAPHYIO U MOJISIPHYIO MacChl BEIIECTB;

BBIYHCIIATH MAaCCOBYIO JIOJTI0 XUMHUYECKOTO AJIEMEHTA 110 (hOpMYyJie COCTMHEHNS,
BBIYHCIIATh KOJIMYECTBO, 00bEM HIIM MacCy BeIIeCTBa MO KOJMYECTBY, 00bEMY, Macce
peareHToB Wi NPOLYKTOB PEaKIINH;

XapaKTepu30BaTh (PU3MUECKUe U XMMHUECKHE CBOWCTBA MPOCTHIX BEIIECTB: KUCIOPOJa U
BOJOpO/IA;

MOJIy4aTh, COOMPATH KUCIOPOJI U BOJOPO;

pacrio3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HbIE BEIIECTBA: KHCIOPOJI, BOJIOPO/I;
pacKpbIBaTh CMBICII 3aKOHA ABOTAJIpO;

PacKpbIBAaTh CMBICH MOHATUH «TETIOBOM 3(h(DEKT peakiumy, «MOISPHBIIT 00beM»;
XapaKTepu30BaTh GU3NYECKIE U XMMHUECKHUE CBOMCTBA BOBI;

PacKpbIBaTh CMBICII TOHATHUS «PACTBOPY;

BBIYHCIISITH MAaCCOBYIO JIOJIKO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

MPUTOTOBIISATH PACTBOPHI C ONPEAEICHHON MacCOBOM J0JI€ paCTBOPEHHOTO BEUIECTBA;
Ha3bIBaTh COEIUHEHUS N3YYEHHBIX KJIACCOB HEOPTraHUYECKUX BEUIECTB;

XapaKTCPU30BaATh (1)I/ISI/I‘I€CKI/IC 158 XUMHUYCCKHUEC CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPTaHUYECKUX BEIIECTB. OKCUJIOB, KUCJIOT, OCHOBAHUH, COJIEH;

ONpeesATh TPUHAIIEKHOCTD BEIIECTB K ONPEIEICHHOMY KIIACCY COEIMHEHUI;
COCTaBIATH (POPMYIIbI HEOPTAHHUECKUX COSTMHEHUN N3YUEHHBIX KIIACCOB;

MPOBOJIUTH OMBITHI, MOATBEPKIAIONINE XUMHUYECKHE CBOMCTBA HW3YYEHHBIX KJIACCOB
HEOPTraHWYECKUX BEIECTB;

paciio3HaBaTb OIBITHBIM IIYTEM PAaCTBOPBLI KUCIIOT U I].[@J'IO'—ICf/i 10 UBMCHCHHIO OKpaCKn
WHIAKATOPA;

XapaKTepU30BaTh B3aUMOCBSI3b MEX/1Y KJIaCCaMU HEOPTraHUYECKUX COEIMHEHUI;



packpsiBaTh cMbIch [lepuoaunueckoro 3akona /.M. Menneneena;

OOBSACHATH (U3NYECKUH CMBICT aTOMHOTO (TOPSIIKOBOIO) HOMEpPAa XHMHYECKOTO
3JIEMEHTa, HOMEPOB IPYMIIbI U TIeproaa B nepuoandeckon cucreme .M. Menneneena;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUS CTPOCHHSI aTOMOB, CBOWMCTB 3JEMEHTOB B
npeesiax MajblX MePUOOB U ITaBHBIX MMOATPYIII;

XapakTepu30BaTh XUMHYCCKHE d3JIeMeHThl (0T BOAOpOJA A0 KajblMsg) HA OCHOBE HX
noJIokeHus1 B nepuoandeckoit cucreme /.M. MenneneeBa 1 0cCOOCHHOCTEH CTPOEHUS MX
aTOMOB;

COCTaBJISATh CXEMBl CTPOEHHUS aTOMOB MepBbIX 20 3J€MEHTOB NEPHOIUYECKON CHCTEMBI
J.1. Menneneena;

PacCKpbIBAaTh CMBICII MMOHSATUN: «XUMHUYECKAsi CBA3BY, «IJIEKTPOOTPUILIATEIIBHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (DM3UYECKHUX CBOMCTB BEIIECTB OT THITA KPUCTAILTUIECCKON
pELIETKH;

ONPEEATh BUJl XUMUYECKOUN CBSI3M B HEOPTAHMUECKUX COCTMHEHUSX;

M300paxkaTh CXEMbI CTPOCHHUS MOJICKYJ BEIIECTB, OOpPAa30BAaHHBIX DPA3HBIMU BHIAMU
XUMHYECKUX CBS3CH;

pacKpbIBaTh  CMBICII  TOHATUM  «MOH», «KAaTUOH», «AHUOH»,  «BJEKTPOJIUTHI»,
CHEDJICKTPOIUTHIY, <«AJICKTPOJUTHYECKAS] JUCCOLMALUSY, «OKUCIUTENIbY», «CTEIEeHb
OKHCJICHHUS» «BOCCTAHOBUTEIIbY, «OKHCICHHEY, KBOCCTAHOBIICHUEY,

ONpEACIISITh CTEIICHb OKUCIICHHS aTOMa AJIEMEHTA B COCIMHEHUH;

PaCKpbIBaTh CMbICI TEOPUH AIEKTPOJIUTUYECKON JTUCCOIUAIUH;

COCTaBJISITh YPABHEHHUS SJIEKTPOIUTUYECKON TUCCOLMALMU KUCIIOT, IIEI0YEH, COJIEH;
OOBSCHATH CYIIHOCTh IPOIIECcCa IEKTPOJMTHUECKONW TUCCOIUAIMN U PEAKIIMi HOHHOTO
oOMeHa;

COCTaBIISITH TIOJTHBIEC U COKPAIICHHBIE HOHHBIE YPABHEHUS PEaKIIui OOMEHa;

OTPEIEIATH BO3MOYKHOCTh IIPOTEKAHUS PEAKIIUii HOHHOTO OOMEHa;

MPOBOJUTH PEAKIMHU, TOITBEPKIAIOIINE KAaUECTBEHHBIN COCTaB Pa3IMUHbIX BELIECTB;
ONpeACIISITh OKUCIUTENIb U BOCCTAHOBUTEIb;

COCTaBJISITh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA;

BbINyCKHUK HAYYUTCS:

XapaKTepU30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOII0IEHUE, N3MEPEHUE, SKCIIEPUMEHT;
ONMCHIBATh CBOICTBA TBEPIBIX, KHUJIKHX, TIa3000pa3HbIX BEIIECTB, BBIACIAS HX
CYILIECTBEHHBIE NTPU3HAKU;

pacKpbIBaTb  CMBICI  OCHOBHBIX XUMHUYECKHX IOHATHM  «aTOM», «MOJIEKYJIa»,
«XAMHMUYECKUH 3JIEMEHT», IIPOCTOE BELIECTBO», «CIOKHOE BEIIECTBO», «BAJIEHTHOCTHY,
«XUMHYECKask PEaKLUs», UCIIOJIb3Yys 3HAKOBYIO CUCTEMY XUMMUH;

pPacKpbIBaTh CMBICJI 3aKOHOB COXPAHEHUs MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPHUH;

pa3nnyaTh XUMUYECKue U (pu3ndecKue sBICHHUS;

Ha3bIBATh XUMHUYECKHUE DJICMEHTHI,

OTIpEeJIeNIATh COCTAB BEIIECTB MO UX (OpMyIaM;

OIIPEIENIATh BAJICHTHOCTh ATOMA JJIEMEHTA B COCIUHECHHUSIX;

OIIPEIEIATh TUIl XMMUYECKUX PEaKLIMii;

Ha3bIBATh PU3HAKU U YCIOBUS NMPOTEKAHNS XUMUYECKUX PEAKIUM;

BBISIBIIATH TIPU3HAKW, CBHUJETEIBCTBYIOUIME O MPOTEKAHUM XHMHYECKOW pEeaklIHH Ipu
BBIITOJIHEHUH XHUMHYECKOTO OIIBITA;

COCTaBJIATH (POPMYIIbI OMHAPHBIX COCMHEHUH;

COCTaBJIATh YPABHEHUS] XUMUUECKUX PEAKLIUN;



co0uroaTh mpaBuia 6e30macHoi paboThI IPH MIPOBEACHUH OIBITOB;

MOJIB30BATHCS JJa0OPATOPHBIM 000PYIOBAHUEM H TIOCYIOM;

BBIUNCIISTh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELECTB,;

BBIYHUCIIATH MACCOBYIO JI0JII0 XMMUYECKOI'0 3JIEMEHTa 110 (hopMyJsie COeITMHEHNUS;
BBIYUCIIATh KOJUYECTBO, 0OBEM WJIM Maccy BELIECTBA IO KOJMYECTBY, 00bEMy, Macce
pEareHTOB MU NPOAYKTOB PEaKLUU;

XapaKkTepu30BaTh (PU3NUYECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB. KUCIOPOIA U
BOJIOpPOJA;

[0JIy4aTh, COOUPATh KUCIOPO U BOJOPOJ;

pacro3HaBaTh OIBITHBIM ITyTEM I'a3000pa3HbIE BEILIECTBA: KUCIOPO, BOJOPOI;
pacKpbIBaTh CMBIC] 3aKOHA ABOIaJipo;

PaCKpBIBATH CMBICI TOHATHHA «TEIUIOBOW APQEKT Peakinmny», «MOJIIPHBII 00beM»;
XapakTepu30BaTh (PU3NYECKUE N XUMHUECKHE CBOMCTBA BOJIBI;

pacKpbIBaTh CMBICI ITOHATUS «PacTBOPY;

BBIUNCIISITH MACCOBYIO JIOJIF0 PACTBOPEHHOI'O BELLIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C OIIPEAEICHHON MacCOBOM J10JIEH paCTBOPEHHOIO BEILIECTBA;
Ha3bIBaTh COCAMHEHUS NU3YYEHHBIX KJIACCOB HEOPraHMYECKUX BEILECTB;

XapakTepu3oBaTb  (U3MUYECKME M  XMMUYECKHE CBOMCTBA OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BEILECTB. OKCUIOB, KUCIIOT, OCHOBAaHUH, COJIEH;

OIpeAEIATh NPUHAUIEKHOCTD BEIIECTB K OIIPE/IETICHHOMY KJIaCcCy COEIMHEHU;
COCTABJIATH (POPMYIIBI HEOPTAaHUIECKUX COCTMHEHUI M3yYeHHBIX KJIACCOB;

IIPOBOJUTH OINBITHI, IOATBEPXKIAIOLIME XHMHUYECKHUE CBOMCTBA H3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

pacno3HaBaTh ONBITHBIM IIYTEM PAcCTBOPBI KUCJIOT U IIEJIOYEH MO0 M3MEHEHUIO OKPACKH
MHAMKATOPA,

XapaKTepU30BaTh B3aUMOCBSI3b MEX/y KJIACCAMU HEOPTaHUYECKUX COCINHEHUN;
packpsiBaTh cMbIca [lepuonuueckoro 3akona /.M. Menneneena;

OOBSCHATh (U3UYECKHH CMBICI aTOMHOTO (IOpPSAKOBOTO) HOMEpa XHMHYECKOIo
3JIEMEHTa, HOMEPOB TPYIIIBI U Ileproja B nepuoandeckon cucreme 1.11. Menneneesa;
OOBSACHATh 3aKOHOMEPHOCTH HW3MEHEHMsI CTPOEHHS aTOMOB, CBOMCTB JJIEMEHTOB B
npejenax MajlbIX NEepUOA0B U TJIaBHBIX MOJTPYIIIL;

XapaKTepH30BaTh XMMHUYECKUE DSJIEMEHTHI (OT BOIOPOJAa O KalbIMs) Ha OCHOBE HX
NoJIO’KeHUs B nepuoandeckoit cucreme /[.J1. MenneneeBa 1 0COOEHHOCTEN CTPOEHUS UX
aTOMOB;

COCTABJIATH CXEMBI CTPOSHHsI aTOMOB TepBbIX 20 3IIEMEHTOB NMEPHOAMYECKON CHCTEMBI
J.1. Menneneena;

PacKpbIBaTh CMBICH IMOHATUI. «XMMHUYECKAs CBA3bY, «AIEKTPOOTPULIATEIBHOCTDY;
XapaKTepu30BaTh 3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUINYECKOH
PEIIETKH;

OTIpEeAEIATh BUJ XUMUYECKON CBSI3M B HEOPIraHUUYECKUX COEIMHEHUSX;

n300paxkaTb CXEMbl CTPOEHHS MOJIEKYJ] BEIIECTB, OOpa30BaHHBIX DPAa3HBIMU BHIAMU
XUMHUYECKNX CBS3EH;

pacKpbIBaTh  CMBICI TOHSATHUH  «MOH», «KAaTHOH», «AHHUOH», <OIEKTPOIUTHI»,
«HEINEKTPOJIUTBIY, «IJEKTPOJIUTHYECKAs JAUCCOILMALMSY, «OKHCIUTENb», «CTENeHb
OKHCJIEHUS» «BOCCTAHOBUTEINDY, KOKUCIIEHNE», «BOCCTAHOBIIEHUEY;

OTIPE/IEIIATH CTETIEHb OKUCIICHUS aTOMa AJIEMEHTA B COCMHEHNH;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOJIUTHUECKOHN THCCOLMALINH;

COCTABJISITh YPABHEHMS JJIEKTPOIUTHYECKON TUCCOLNALNNA KUCIIOT, IIEJI04YEH, COJIEH;
OOBSACHATH CYLIHOCTh IpOLEecca 3JIEKTPOIUTUUECKON AUCCOIMAMY U peakluii HOHHOTO
o0OMeHna;



COCTaBJIATH TIOJHBIE U COKpAIllEHHbIC HOHHBIC YPaBHEHUS peakiii 0OMeHa,

OIpeIeNIATh BO3MOXKHOCTD ITPOTEKaHUsl PeaKLnii HOHHOTO OOMEHa;

IIPOBOAMTH PEAKLUH, TIOATBEPKAAIOIINE KAYECTBECHHBIN COCTAB PA3JIMYHBIX BEILECTB;
OIPEACIATh OKUCIIUTEND U BOCCTAHOBUTEIID;

COCTaBIIAITh YPAaBHEHUS OKMCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLUA;

Ha3bIBaTh (PaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMUUECKON PEAKIINH;

KJIacCU(UIIMPOBATh XUMUYECKUE PEAKIMH 10 PA3IMYHBIM MTPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXY COCTABOM, CTPOCHUEM U CBOMCTBAMU HEMETAJLIOB;
IPOBOJUTH OMBITHI IO TOJIYYEHHUIO, COOMPAHUIO M H3YUYCHHIO XHUMHUYECKHX CBOMCTB
razoo0pa3HbIX BELIECTB: YIJIIEKUCIIOro ra3a, aMMHUaKa;

pacIio3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIECTBA: YIVIEKUCIIbIN ra3 U aMMHaKk;
XapaKTepU30BaTh B3aUMOCBS3b MEXy COCTaBOM, CTPOCHUEM U CBOMCTBAMHU METAJLIOB;
Ha3blBaTh OpPraHUYECKHe BEIIeCTBA MO MX (opMmylie: MeTaH, 3TaH, 3TUJIEH, METaHOI,
JTaHOJI, INIMLIEPUH, YKCYCHAsl KMCJIOTa, aMUHOYKCYCHAsl KACIIOTA, CTEAPUHOBAsI KHUCIIOTA,
OJICMHOBAs KHUCJIOTA, IVIFOK034;

OLICHMBATh BIIMSHHUE XUMHMUYECKOTO 3arps3HEHUS OKPY)KAIOIIEH Cpelbl Ha OpPraHHU3M
YEJI0BEKa;

IpaMOTHO 00palaThes C BEIECTBAMU B IIOBCEIHEBHOM KHU3HU

ONpEACIATh BO3MOMKHOCTb  IIPOTEKAaHUs PEaKUMH  HEKOTOPBIX  IPEICTaBUTENIEH
OpPraHMYECKUX BEIIECTB C KHUCIOPOIOM, BOJOPOIOM, METajulaMH, OCHOBAaHUSIMH,
rajoreHamu.

BLIHyCKHI/IK MOJYYMT BO3MOKHOCTb HAYYUTHCH

BBIIBUTATh W MPOBEPATh HKCIEPUMEHTAJbHO THIOTE3bl O XHWMHUYECKHUX CBOMCTBAX
BEIIECTB Ha OCHOBE UX COCTaBa U CTPOEHUS, UX CHOCOOHOCTH BCTYIaTh B XUMUYECKUE
peaKIuy, O XapaKTepe U MPOAYKTAX PA3IMYHBIX XUMHUYECKUX PEAKIIH;

XapaKTepu30BaTh BEUIECTBA IO COCTaBY, CTPOEHUI0O M CBOWCTBaM, YyCTaHABIMBAaTh
MPUYMHHO-CJIEICTBEHHBIE CBSA3U MEXKIY JaHHBIMU XapaKTePUCTUKAMH BEIIECTBA;
COCTAaBJIATE MOJICKYJIAPHBIC W IMOJIHBIC MOHHBIC YPAaBHCHUA IO COKpalICHHBIM HOHHBIM
YpaBHEHUAM;

MPOTHO3UPOBATh  CMOCOOHOCTh  BEIIECTBA  MPOSBIATH  OKUCIHTENBHBIE  WUIIU
BOCCTAHOBUTEJIbHBIE CBOICTBA C YUETOM CTENECHEH OKUCIEHUS 3JE€MEHTOB, BXOJSIIUX B
€ro COCTaB;

COCTAaBJISITh  YPaBHEHMS]  pEAKIMi,  COOTBETCTBYIOIIMX  MOCIEAOBATEIbHOCTU
npeBpameHHﬁ HCOPTaHNYCCKUX BEIICCTB Pa3JINYHBIX KJIACCOB;

BBIJIBUTaTh M MPOBEPATh HKCIEPUMEHTAIBHO THUIIOTE3bl O pe3yNbTaTaxX BO3AECUCTBUS
pa3INyYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUUYECKOM peakinu;

HCIIOJIBb30BAaTh HpI/IO6peTeHHI)Ie SHAaHUA I OKOJIOTMYCCKH TpPaMOTHOI'O0 IMOBCIACHUA B
OKpYKarollen cpene;

UCIIOJIb30BaTh MPHOOPETEHHBIE KIIIOUEBbIE KOMIETEHIIUU TPU BHITIOJTHEHUH MPOEKTOB U
y4eOHO-UCCIeIOBATENLCKUX 3a/lad 10 HM3YYEHUIO CBOWCTB, CIOCOOOB MONy4YEHHUS U
pacro3HaBaHMs BEIICCTB;

00BEKTHUBHO OIEHUBATh HHPOPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIECccax;
KPUTHYECKH OTHOCHUTBHCS K MCEBOHAYYHOUN WH(MOpMAIlNU, HeJOOPOCOBECTHON peKiIaMe B
CpeaCcTBaX MaccoBoi MHGOpPMAITUH;

O0CO3HAaBaTb 3HAYCHUC TCOPETHUCCKUX 3HaHUHA II0 XUMHU JJISA HpaKTquCKOfI
JeSITeTbHOCTH YEJIOBEKA;

CO3/1aBaTh MOJIEIM M CXEMBI JUISl PEIIeHUs] YUeOHBIX U MO3HABATEIbHBIX 33]1a4;[IOHUMATh
HEOOXOJAMMOCTh COOJIIOJICHUST TIPEANMUCAaHUM, TMpeAJIaraeMblX B HHCTPYKIHSIX —TIO
MCIIOJIb30BaHUIO JICKAPCTB, CPECTB OBITOBON XUMHUU U JIP.
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2. COAEP)KAHUE YYEBHOI'O IIPEIMETA

2.1 Coaepxxanue yuedHOro npeamera 8 kiacca.

Tema 1. BBegenue B xuMuio (7 1)
XHUMHS — HayKa O BEIECTBaX, UX CBOMCTBAX U MPEBPALICHUSX.
[TonsiTe 0 XMMHMYECKOM »3JIeMEeHTe M (OpMax €ero CyHIeCTBOBAHUS: CBOOOJHBIX aTOMaX,
IIPOCTBIX U CIIOKHBIX BEIIECTBA
[TpeBpamenus BemecTB. OTINYNE XUMUYECKHX PEAKIUN OT (GU3NUECKUX SBICHUU. Poib xumun
B )KM3HU YEJIOBEKA.
Kpartkue cBenenus u3 uctopur BOZHUKHOBEHUS U pa3BUTHs xumuu. [lepuon anxumuu. [lonsitue
o ¢umocopckom kamue. Xumus B XVI B. PasButne xummm Ha Pycu. Ponb oTedecTBEHHBIX
YYEHBIX B CTAHOBJICHMM XMMHYECKOM Hayku - paboTel M. B. JlomonocoBa, JI. 1. Menneneena.
XUMHUYECKasi CUMBOJIMKA. 3HAKM XUMHUYECKHUX 3JIEMEHTOB M IPOUCXOXKICHUE WX HA3BaHUM.
Xumuyeckue Qopmynsl. HMumekcsl u kodpduimentsl. OTHOCUTENbHBIE aTOMHas U
MOJIEKYJIsIpHAst MacChl. PacueT MaccoBOil 1O XUMHUYECKOTO dJIEMEHTa TI0 (hopMyJIe BEIIECTBA.

Ilepuonuueckas cucrema XxumMuueckux aniemeHToB [l. M. MenneneeBa, ee cTpykTypa: Majble U
0oJbIIME MEPUO/Ibl, TPYIIIBI M NOArPYNIbI (IJ1aBHas U nobdouHas). Ilepuonnueckas cucrema Kak
CIPAaBOYHOE NOCOOUE JUIs TOJYYEHUS CBEIEHUIN O XUMUUECKUX IEMEHTaX.

Pacuernbie 3axaun. 1. HaxoxaeHne OTHOCUTENbHONW MOJIEKYJISIPHOM MaccChl BELIECTBA IO €ro
XUMHUYecKol (popmyie. 2. BorunciaeHne MaccoBOM A0IM XUMHUECKOTO 3JIEMEHTa B BELECTBE 110
ero opmyie.

IpakTnyeckass padora Ne 1

[lpaBuna TexHWKH O€30macCHOCTH TMpH paboTe B XHMHUYeCKOM KaOuHere. JlaGoparopHoe
o0opyoBaHue 1 0OpalleHle ¢ HUM.

IIpakTnyeckas padora Ne 2

HabGnronenue 3a ropsieid cBe4oil.

IIpakTnyeckas padora Ne 3

AHanu3 IOYBbI U BOABI.

JlabopaTopubie onbiThl: 1. CpaBHEHHE CBOWCTB TBEPIBIX KPHUCTAJUIMYECKUX BELIECTB U
pacTBopoB. 2.CpaBHEHHE CKOPOCTH HCIApPEHHs BOJbI, OJEKOJOHA W ASTHJIOBOTO CIHpTa C
¢uIbTpOBANILHOM Oymaru.

Tema 2. ATOMBI XUMHYECKHUX 3JieMeHTOB (9 u)
ATOMBI KaK (opMa CyIIECTBOBAHUS XUMUYECKUX dNIeMEHTOB. OCHOBHBIE CBEJIEHUSI O CTPOCHUU
atomoB. Jloka3aTeiabCTBa CIOXKHOCTH cTpoeHHusi aromoB. OmbiTel Pesepdopna. Ilmaneraphas
MOJI€JIb CTPOCHUS aTOMA.
CocrtaB aTOMHBIX sijiep: IPOTOHBI U HEUTPOHBL. OTHOCHUTENbHAST aTOMHasi Macca. B3auMocBs3b
MOHSATUHN «IIPOTOHY», KHEUTPOH», KOTHOCUTEIbHASL AaTOMHAsI Macca.
W3meHenune ynciia mpoTOHOB B sAJIpe aTOMa - 00pa30BaHUE HOBBIX XMMHUYECKUX DJIEMEHTOB.
V3meHeHne umcna HEUTPOHOB B sAApe aroma - oOpa3zoBaHue wu30TONOB. CoOBpeMEHHOE
oTpeieJICHUE TIOHATUS «XUMHUYECKUN deMeHT». M30TOombl Kak pa3HOBUIHOCTH aTOMOB OJTHOTO
XUMHUYECKOTO 3JIEMEHTA.
OnektpoHbl. CTpoeHHE OJIIEKTPOHHBIX O0OJOYEK AaTOMOB XHMHUYECKHX dyeMeHToB Nel-20
nepuoguueckoir cucremsl [I. M. MenneneeBa. IloHATHE O 3aBEPIIEHHOM M HE3aBEPLIEHHOM
AJIIEKTPOHHOM CJI0€ (PHEPTeTUYECKOM YPOBHE).
[lepnonnueckass cucrteMa xumuueckux sneMeHToB [[. W. MeHneneeBa M CTpoeHUE aTOMOB:
(bU3UYECKUI CMBICIT TOPSIIKOBOTO HOMEPA dJIEMEHTa, HOMepa TPYIIbI, HOMepa MepHo/ia.
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W3meHeHnne uyucna HJIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YpPOBHE aToMa XHUMHUYECKOTO
JJIeMeHTa - O0pa30BaHME MOJIOKUTEIbHBIX M OTPHULIATEIbHBIX HOHOB. MOHBI, 00pa3zoBaHHBIE
aTOMaMy METaJUIOB M HeMeTauioB. [IpuynHbl U3MEHEHHS] METANIMYECKUX U HEMETALTNYECKUX
CBOMCTB B IIepUOJax U rpymnmax.

OO0pa3oBanue OuHApHBIX coequHeHuit. [TorsTre 00 noOHHOM CBs3u. CXeMbl 00pa30BaHUs HOHHON
CBSI3U.

B3anmMopeiicTBie aTOMOB XMMHYECKUX 3JIEMEHTOB-HEMETAJIOB MEXIY co00il - oOpa3oBaHHe
JIBYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBaJleHTHAsI HEMOJIApHAs XUMUYECKas CBS3b.
DIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3aumopeiicTBie aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAJNIOB MEXAy co0oi - oOpa3oBaHue
OMHApHBIX COEAMHEHMH HEMETAJUIOB. DJIEKTPOOTPULATENbHOCTh. [loHSATHE O KOBaJEHTHOM
MOJISIPHOM CBSI3U.

B3aumoneiicTBie aTOMOB XHMHYECKHX JIIEMEHTOB-METAZIOB MEXAYy co0oil - oOpa3oBaHue
METAJUIMYECKUX KpUCTAILIOB. [IoHATHE O METaNINUECKON CBSI3U.

JemoncTpauuu. Mojgenu aToMOB XUMHYECKMX 23JIeMEHTOB. Ilepuomuueckass cucrema
xuMu4deckux 3jaemenToB JI. . Menaeneena.

JlaGopatopubie onbIThl: 3. MoaenupoBaHue NPUHIUNA JCHCTBUS ~ CKAaHHUPYIOLIETO
MHUKPOCKOIIA.

Tema 3. IlIpocrbie BemecTBa (6 u)

[TonoxxeHne MeTamIoB U HEMETAUIOB B IEPUOAUYECKON CUCTEME XUMUYECKHUX AeMeHToB 1. U.
MenpaeneeBa. Baneiilne mnpocTble BEIIECTBA - METAUIbL: JKEJI€30, ANIFOMUHUM, KaJbLIMi,
MarHui, HaTpuil, kanuidl. O01ue pu3nyecKkue CBOMCTBa METAILIOB.

Baxxneiimue mpocThie BeleCcTBa - HEMETaJUIbl, 00pa30BaHHbIE aTOMaMHU KUCJIOPOJa, BOJIOPOAA,
azota, cepbl, Qochopa, yriepona. CHocOOHOCTH aTOMOB XHMHUYECKUX JJIEMEHTOB K
00pa30oBaHUIO0 HECKOJIBKHUX MPOCTHIX BEIIECTB - AIOTPONHs. AJUIOTPOMHBIE MOIU(PUKALUN
kucinopoaa, ¢ochopa u onoBa. MeTaluIMUECKHE W HEMETAJUTMYECKHE CBOMCTBA IPOCTBIX
BelecTB. OTHOCUTEIBHOCTD JIEJICHUS ITPOCTHIX BEIIECTB HA METAJLJIBI U HEMETAJLIIBL.

[TocTostnnast ABoragpo. KomuuectBo BemectBa. Mosb. MomsipHas macca. MomsipHbiii 00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble e IMHUIIBI KOJTMYECTBA BEUIECTBA — MUJUTUMOJb U KHJIOMOJIb,
MWUTAMOJIIPHAs: M KWJIOMOJISIPHAsT MacChl BELIECTBA, MMWUIMMOJSPHBIL M KHJIOMOJISPHBIN
00BEeMbI Ta3000pa3HbIX BELIECTB.

Pacuetsl ¢ cnonb30BaHUEM MOHATUI «KOJIMUYECTBO BEILIECTBAY», «MOJISIPHAS Maccay, «MOJISPHBIN
00BEM I'a30B», «IIOCTOSTHHAsT ABOTaJpO».

Pacyernbie 3agauun. 1. Beraucnenrne MOJISpHON Macchl BEMIECTB MO XUMHUECKUM (popmyiam. 2.
PacyeTsl ¢ Hcronb30BaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, KMOJISIPHAs Maccay, «MOJISIPHBIN
00BEM Ta30B», «IIOCTOSTHHAST ABOTaJpo».

JemoncTpanun. HekoTopele MeTallIbl 1 HEMETAJUIbl KOJIMYECTBOM BemecTBa 1 Monb. Monens
MOJIIPHOTO 00beMa ra3000pa3HbIX BEUIECTB.

JlaGopaTopHsliii onbIT: 4. M3roToBienue Mojeneil OnHapHbIX coeiuHeHH. 5. O3HaKOMIIEHHUE C
KoJUIeK1uen MeTayioB. 6.O3HaKOMIIEHHE C KOJUIEKIIMEeH HEMETalIoB.

Tema 4. CoennHeHHsI XUMMHYECKHX dJ1eMeHTOB (14 u)

Crenenb okucienus. OnpeseneHne CTENEeHN OKUCIEHUS 3JIEMEHTOB 10 XUMHUYECKOU (Qopmyrie
coeaunenusi. CocraBineHne (GopMys OMHAPHBIX COEIMHEHMH, OOLIM cHoco0 WX Ha3bIBaHUS.
bunapHble coeauHEHMs: OKCUABI, XJOpHUAbI, Ccyiabbuasl u ap. CocTaBieHue Hux QGopmyd.
IIpencraBuTenn OKCUAOB: BOZAA, YIVIEKUCIBIA ra3 W HerameHas u3BecTb. lIpencraBurenu
JETY4YHX BOJOPOIHBIX COEAMHEHUMN: XJIOPOBOIOPO U aMMHUAK.

OcHOBaHMs, MX COCTaB M Ha3BaHUsA. PacTBOpUMOCTb OCHOBaHMH B Boje. Tabnuua
PacTBOPMMOCTH THAPOKCHUIOB U cojied B Boze. [IpeacraBurenu menoden: ruipOKCUABI HATpHs,
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Kanus U Kanblus. llonstne o xadecTBeHHBIX peakuusax. Muaukartopsl. M3meHeHHne OKpacku
WHJIUKATOPOB B LIETOYHOM Cperie.

Kucnotel, ux cocraB u Ha3BaHus. Knaccudukarmus kucnor. [IpencraButenu KUCIOT: cepHas,
coJIsiHas U a30THasl. MI3aMeHeHrne OKpacKu MHAUKATOPOB B KUCIIOTHOM Cpeie.

Conu Kak Mpou3BOJHBIE KUCIOT U OcHOBaHUI. X coctaB u Ha3BaHus. PacTBOopuMOCTh cosieil B
Boze. [IpencraBurenu coieii: Xja0pu HATpUs, KapOoHAT U pocdaT KaabIus.

AMopdHbBIE 1 KPUCTAJUINYECKHE BEIIECTBA.

MeXMOJIEKYJIIpHbIE B3aUMOJCHUCTBUA. THUIBI KPUCTAUIMYECKUX PELICTOK: MOHHAs, aTOMHasd,
MOJIEKYJIIpHAs U METaJuIM4ecKasi. 3aBUCUMOCTb CBOMCTB BEIIECTB OT TUIIOB KPUCTALNTMYECKUX
pPELIETOK.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJSAPHOTO CTPOCHHUs. 3aKOH MOCTOSHCTBA COCTaBa JJisi
BEILIECTB MOJIEKYJISIPHOTO CTPOCHHS.

UYucteie BemiecTBa u cMecu. [IpuMepsl KUAKHUX, TBEpABIX M ra3000pa3Hbix cmeceil. CBoiicTBa
YHUCTBIX BeEIIeCTB M cMecel. Mx coctaB. MaccoBas M o0ObeMHAas J0IM KOMIIOHEHTAa CMECH.
Pacuersl, cBI3aHHEIC ¢ HCIIOIL30BAHUCM IIOHSTHUS JIOJIS.

Pacuerunie 3agaun. 1. Pacuer MaccoBoil u 00beMHOHN OJIEH KOMIIOHEHTOB CMECH BELIECTB. 2.
Brruncnenune maccoBoil J0JM BEIIECTBA B PACTBOpPE IO HM3BECTHOM Macce pPacTBOPEHHOTO
BEIIECTBA W Macce pacTtBopuTens. 3. BpluncieHwe Macchl pacTBOPSIEMOIrO BEIIECTBA WU
pacTBOPUTEIIS, HEOOXOAUMBIX JIJISl TPUTOTOBIICHUS OMPECICHHOM MacChl PacTBOpa C M3BECTHOM
MacCOBOM J10JIei paCTBOPEHHOTO BEILIECTBA.

JMemoncTpanuu. OOpasibl OKCHAOB, KUCIOT, OCHOBAaHUI U cojiel. Mojenu KpuCTauInuecKuX
pelIeTOK XJopHuaa HaTpus, anmasa, okcuna yriepoga (IV). CmocoObl pasneneHus cmecei,
JHUCTUJLISALUS BOIBI.

JladopaTropublii onbIT. 7. O3HAaKOMJICHHE C KOJUICKIIMEH OKcHUIOB. 8. O3HAKOMIICHHE CO
cBoiicTBaMu ammuaka. 9. KadecTBeHHass peakiusi Ha yriekucasii ra3. 10. Onpenenenune pH
KHCJIOT, menoued u Boabl. 11. Onpenenenne PH nuMoHHOTO M S0JOYHOTO COKOB Ha Cpes3e
mwiogoB. 12. O3HakoMiIcHHE ¢ KoJuleKiuel coneil. 13. O3HakOMIICHHE ¢ KOJUICKIUEH BEILECTB C
Pa3HBIM THUIIOM KPUCTAIUIMYECKON pemieTku. 14. O3HaKoMIIeHHE ¢ 00pa3IiaM U TOPHOM IMOPOIbI

Tema 5. U3MeHeHus:, mpoucxoasimye ¢ Bemecrsamu (134)
[ToHsiTue sBIEHUN KaK W3MEHEHWH, MPOUCXOMAIIMX C BEIIECTBAMH. SIBIEHUSA, CBSI3aHHBIE C
U3MEHEHUEM KPUCTAIUIMYECKOTO CTPOEHMS BEUIeCTBA IPU IIOCTOSSHHOM €ro  COCTaBe,
busndeckue spieHus. Dusznyeckue SBICHUS B XUMHH: JUCTHIUIALUS, KPUCTAILTA3AIIMS,
BBIMIApMBaHKE U BO3TOHKA BEIIECTB, IEHTpU(yrupoBaHue.
SIBiieHus, CBA3aHHBIE C U3MEHEHHEM COCTAaBa BEIIECTBA, - XUMHUYECKHE peakiuu. [IpuzHaku u
YCIIOBUS MPOTEKaHUSI XUMUYEeCKUX peakiuil. [Torstre 00 3K30- U IHAOTEPMUUYECKUX PEAKIUSAX.
Peaknmn ropeHuss Kak 4YacTHBIM cClydad OHK30TEPMHUYECKMX pPEakIUW, NPOTEKAlIUX ¢
BBIZCIICHHIEM CBETA.
3aKOH COXpaHEHHUsI MacChl BEMIeCTB. XHMHYECKHE YypaBHEHHS. 3Haue€HUE WHICKCOB U
kodd¢uimenToB. CocTaBieHNe YpaBHEHUH XUMUUYECKUX PEaKIUH.
PacueTsl Mo XMMUYECKUM ypaBHEHUSIM. PemeHne 3a1a4 Ha Hax0KJAEHUE KOJMYECTBA BEIIECTBA,
Macchl WM 00beMa IPOAYKTA PEaKIIuy MO KOJIMYECTBY BEIIEeCTBA, MacCe UIIH 00bEMY HCXOIHOTO
BeIllecTBa. PacdyeThl ¢ MCIONL30BAaHHEM IIOHATHS «HOJS», KOTJa MCXOJHOE BEIIECTBO JIaHO B
BHJIE pacTBOpa C 3aJaHHOM MAcCOBOM JIOJEH PACTBOPEHHOI'O BEIIECTBA WM COJIEPKHUT
ONPEAEIICHHYIO JIOJII0 TPUMECEH.
Peakuuu paznoxxenus. [lonarue o ckopoctn xuMuueckux peakuuid. Karanuzatopsl. @epMeHTHI.
Peakuun coenunenus. Karanutuueckue u HekaraauTuueckue peakuuu. OOpaTumble H
HEOoOpaTUMBIE pEaKIUu.
Peakuum 3aMeneHusi. DNEKTPOXUMHUYECKAN PSAJ HANPSKEHU METAJIOB, €r0 HMCIOJIb30BaHUE
JUI IPOTHO3UPOBAHUS BO3MOKHOCTH IPOTEKAHUS PEAKIMN MEXKIy METalllaMU U pacTBOPAMH
KUCIOT. Peakiinu BHITECHEHUSI OJJHUX METAIIJIOB U3 PACTBOPOB UX COJIEH IPYTUMU METAJIJIAMH.
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Peakumu oOmena. Peakuun HeWTpanmuzamuu. YCIOBHA NPOTEKaHWS peakuuid oOMeHa B
pacTBopax J0 KOHIIA.

THunbl XMMUUYECKUX peakuMi (110 MPU3HAKY «YHCIIO U COCTaB MCXOAHBIX BEUIECTB U MPOIYKTOB
peakuu») Ha IpUMepe CBOMCTB BOAbL. Peakius pasnokeHus - 3JIEeKTpoiu3 Bojbl. Peakuuu
COCIMHEHUS - B3aUMOJAEWCTBHE BOJBI C OKCHAAMHU METAUIOB M HemeTauioB. [lonsaTue
«ruApoKcubl». Peakuuu 3aMmenieHUss - B3aUMOJCHMCTBHE BOABI C  HICNIOYHBIMH U
MIEJIOYHO3EMENIbHBIMUA  MeTa/uTaMu. Peakium oOMeHa (Ha mpuMepe TUApoiHu3a Cyiabduua
ATIOMUHHMS ¥ KapOu1a KaJIbIIysl).

Pacuernble 3agauun. 1. BpluucieHne no XMMHUYECKUM YPaBHEHMSIM MaccChl WM KOJIMYECTBA
BElIeCTBa M0 W3BECTHOM Macce WM KOJIMYECTBY BEIIECTBA OJAHOIO M3 BCTYIAOUIUX B PEAKIHIO
BELIECTB WJIM IPOJYKTOB peakuuu. 2. BplumciieHne macchl (KOJIMYECTBA BELIECTBA, 00BEMA)
MPOJYKTa PEaKiMy, €Clii U3BECTHAa Macca MCXOJHOTO BEUIECTBA, COAEPIKAILEIO OMpEesIEHHYIO
JoJ1r0 npuMeceil. 3. Bolunciienne Maccel (KOJIMYECTBa BEIIECTBA, 00bEMa) MPOLYKTa PEaKIUH,
€CJIM U3BECTHA Macca pacTBOpa U MaccoBasi J0JIsl paCTBOPEHHOTO BEIIECTBA.

JNemoncrpanuu. [Ipumepsl Qu3mueckux sBICHUH; a) IuiaBneHue mapaduna; 0) muddysus
JTYLIUCTBIX BELIECTB C TOpSILEH JTaMIOYKu HakanuBaHus. [IpuMepsl XMMHUYECKUX SBIICHUI: a)
ropeHue Maruus; 0) B3aMMOIEHCTBUE COJITHON KUCIOTHI C MPaMOPOM MJIM MEJIOM; B) MOJIyYE€HUE
ruapokcuaa meau (Il); r) pacTBopeHHE TMONYYEHHOTO THUAPOKCHIA B KHUCIOTax; M)
B3aumojeiicteue okcuga meau (II) ¢ cepHOM KHCIOTOM MpM HarpeBaHUU; €) Ppas3IOKEHUE
NepMaHraHaTa Kajus; ) B3auMOJIeHCTBUE pa30aBICHHBIX KUCIOT C METaJJIaMH.
JladopaTropHuble onbIThl. 15. [IpokannBanue Mean B IulaMeHU COUPTOBKU. 16. 3amernienre Meau
B pactBope cynbdara meau (1) xenezom.

IIpakTuyeckas padora Ne 4

[Tpu3Haky XUMHUYECKUX pEaKUUi U X KJIaccuPUKaIus.

IIpakTuyeckas padora Ne S

[TpurotoBneHue pacTBopa caxapa ¢ 3aJIJaHHOW MacCOBOM JIOJIEH.

Tema 6. Teopusi 3JIEKTPOJUTHYECKONH JMCCONMUANUN M CBOMCTBA KJIACCOB

Heopranumveckux coeaunenuii (19 u)
[TonsTrie 00 SJEKTPOIUTUYECKON NUCCOLMALUU. DJICKTPOIUTHI U HEIJICKTPOIUTHL. MexaHu3m
JUCCOLMALMU  DJIEKTPOJIUTOB C  PA3JIMYHBIM  TUIIOM  XUMHUYeCKOoH cBs3u. CreneHpb
AIIEKTPOIUTUYECKOH nuccorranuu. CUIIbHBIE U C1a0ble 3JIEKTPOJIUTHI.
OcCHOBHbBIE TOJOXEHUSI TEOPUU DIEKTPOIUTHUYECKON auccounanuu. HoHHBIE ypaBHEHHS
peakuuid. YCIIOBHs HPOTEKAHUs PEeaKIMU OOMEHa MEXIy 3JeKTPOJUTaMU O KOHIA B CBETE
WOHHBIX IIPEICTABJICHMI.
Knaccugukaius HOHOB U UX CBOICTBA.
Kucnotel, ux kmaccupukanusa. Jluccoumanus KHUCIOT M HMX CBOMCTBA B CBETE TEOPUU
JJIEKTPOJIUTUYECKON AucconMani. MOIEKyIspHbIe U HOHHBIE YPAaBHEHHUS DPEAKLUN KHUCIOT.
B3aumoneiicTBue KUCIOT C MeTajslaMU. OJEKTPOXMMHUYECKUN psJl HaNpsHKEHUN METasuloB.
B3auMozeicTBue KUCIOT ¢ OKCHUAAMH METAUIOB. B3auMMOIENHCTBHE KHUCIOT C OCHOBAHUSIMHU -
peakiusi HeWTpanuzanuu. B3ammoneicTBue KHUCIOT ¢ cofisMH. lcmosib3oBaHue TaOIUIIBI
pPacTBOPUMOCTH AJIs1 XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KUCIIOT.
OcHoBanus, ux kinaccupukanus. Jlucconuanusi OCHOBaHMM M UX CBOMCTBAa B CBETE€ TEOPUHU
AJIEKTPOJIUTUYECKON AMCCOLMAaNMU. B3auMoaeicTBUe OCHOBAHMM C KMCIOTaMH, KUCIOTHBIMU
OKCHAaMH M coisiMHu. Vcmonb3oBaHue TaONMIBI PAcTBOPUMOCTH IS XapaKTepUCTUKU
XUMUYECKUX CBOMCTB OCHOBaHUM. Pa3iioxkeHHE HEPACTBOPUMBIX OCHOBAaHUMU IIPU HATPEBAaHUH.
Conu, ux kiIaccupuKamus U TUCCOIUAIUS PA3IMYHBIX THIOB coiyieid. CBONCTBA CoOJiel B CBETE
TEOPUM IIIEKTPOJIUTUYECKON aucconuanuu. B3anMonencresue coiedl ¢ MeTajllaMH, YCIOBHS
MIPOTEKaHUs 3THX peakuui. B3ammojnelcTBue cosed ¢ KHUCIOTAMHM, OCHOBAHUSIMHU U COJISIMU.
Hcnonb30Banue TabIUIbl pACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJIEH.
O06o0menue cBeeHni 00 OKCHAaX, X KiIacCU(PUKAIIMU U XUMUYECKIX CBOMCTBAX.
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['eneTndeckue psAabl METAUIOB W HEMETAIOB. ['eHeTHueckas CBsI3b MEXAYy KiaccaMu
HEOPTaHWYECKUX BEIIECTB

OKHCIHUTENIbHO-BOCCTAHOBUTEIbHBIE peakiu. OKUCIUTENh U BOCCTAHOBHUTEINb, OKHUCICHUE WU
BOCCTaHOBJICHHE.

Peaknmn  moHHOrO OOMEHAa M OKHCIMTEIHHO-BOCCTAHOBUTEIbHBIE peakiuu. CocTaBIeHHE
YpaBHEHU OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM JIEKTPOHHOTO OaJlaHca.
CBoiicTBa IPOCTHIX BEIIECTB - METAJJIOB M HEMETAJJIOB, KUCJIOT U COJIEH B CBETE MPECTAaBICHUN
00 OKHCIIUTEITLHO-BOCCTAHOBHUTEIIBHBIX MPOIECCaX.

JemoHcTpanuu. VcnbiTanue BEMIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOIHOCTh. 3aBUCUMOCTD
3JIEKTPOTPOBOIHOCTH YKCYCHOHM KHCIIOTHI OT KOHIIGHTpanuu. B3anMojeicTBue IMHKA ¢ Cepoid,
coJistHOU kucioToi, xjaopuaom meau (II). ['openue maruusi.

JladopaTopHuble onbIThI. 17. B3auMoeiicTBuEe pacTBOPOB XJIOPHIa HATPUsI U HATpaTa cepedpa.
18. TlonmydyeHue HEpacTBOPUMOIO THUIPOKCHJIA M B3aMMOJEHCTBHE €ro C KucioTamu. 19.
BzanmogeiictBrue kuciior ¢ ocHoBanusAMH. 20. B3aumoeicTBre KUCIOT C OKCUJIaMH METaJIJIoOB.
21. BzauMmojelicTBuE KHCIOT ¢ MeTaaMu. 22. B3auMojelcTBHe KHCIOT C CONSMH. 23.
Bs3auMmozeiicTBue 1menouen ¢ kuciaoraMmu. 24. B3anMoaelicTBUE IIET0YEH ¢ OKCUIaMU METAJLJIOB.
25. B3auMmoeiicTBHE IIEIIOUYEH C COJISIMH.

IIpakTuyeckasi padora Ne 6

CBolicTBa 3JIEKTPOJIUTOB

IIpakTuyeckasi pabora Ne 7

DKCIepuMeHTaIbHOE perieHue 3aaad no TIO/]

2.2 Coaepaxanme yuyeGHOro Kypca 9 kiacca.

Tema 1. BBemenue. OOmasi XapakTepUCTHKA XHUMHUYECKHX 3JIEMEHTOB M XHMHYECKHX
peakuuii. Ilepuoaunyeckuii 3axkoH u Ilepuoguyeckass cucreMa XUMHYECKHX jIeMeHTOB /I,
H. MenaeneeBa (6 1)

XapakTepucTHKa 3JIEMEHTa-MeTe/ula 10 €ro InoyiokeHuro B Ilepuoanueckoil cucreme
xumuueckux aneMeHToB . M. MengeneeBa. XapakTepuUCTUKa 3JIEMEHTa-HEMETAUIA 10 €ro
nosnoxeHuto B Ilepuoamueckoit cucreme xumuuyeckux odeMmeHtoB JI. M. Menneneesa.
XapakTepHUCTUKa 2JEMEHTA MO KHCIOTHO-OCHOBHBIM cBOMcTBaM. CBONCTBAa OKCHIOB, KHUCIIOT,
OCHOBaHMM M COJIEM B CBETE TEOPUM DIEKTPOIUTHYECKOM IUCCOLMALMU W OKHCIECHUS-
BoccTaHOBJeHUA. [loHATHE O MepexonHBIX 3JeMeHTax. AMGOTEpPHOCTb. ['eHeTHdeckuil psn
nepexogHoro ’yeMmeHra. llepmoanueckuit 3akoH u Ilepuoguueckas cucTeMa XUMHUYECKHX
snemeHnToB /I. 1. Menneneena.

JdemMoHCcTpaumu.

Paznuunble ¢opmbl Tabmauusl J. 1. MenneneeBa. Mopenn aTroMoB 3ieMEHTOB 1—3-ro
IIEPUOJIOB.

JlabopaTopusbie onbiTbl. 1. IlomyueHue ruapokcuza LIMHKA U UCCIEIOBAaHUE €0 CBOWCTB.
2.MopenupoBanue mnoctpoeHus: llepuoanueckoil cucrembpl xumuueckux snaemeHtos JI. U.
Meneneena. 3. 3aMmelieHue xene3o0M Meu B pactBope cyiabdata meau (11).

IIpakTnyeckas padora Nel:

[Tosryuenune rugpokcuia HUHKA U THAPOKCUAA aTlOMUHUS. 3yueHne ux cBOMCTB.

Tema 2. Metamibl (17 4)

[Tonoxxenue meramnoB B [lepuoanueckoit cucteMe xumuueckux anemeHToB [[. 1. Menpaeneena.
Mertannuyeckas KpUCTAJUITMUECKas pelieTka ¥ MeTaliMdeckas XUMHYecKas cBsi3b. OOmue
¢dusznveckue cBoricTBa MeTayuioB. CIUtaBbel, MX CBOWCTBA M 3HAYCHHE. XUMHUYECKHE CBOMCTBA
METaJVIOB KaK BOCCTAHOBUTEIIEH, & TAK)KE B CBETE UX IOJIOKEHUS B SJIEKTPOXUMHUYECKOM Py
HanpspkeHud MetaisioB. Kopposust MeTtamioB u crnocodsl 60ps0bl ¢ Hell. MeTauibl B IPUPOJIE.
O6111e cnocoObl UX MOTYUYESHHUS.
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OO0mas XapaKTepUCTHKA IEJOYHBIX MeTa/LUI0B. Mertamibl B mpupojae. Obmue crnocoosl ux

nonyuenusi. Ctpoenne atomoB. lllenounbie MeTamibl — MNpoOCThIE BeliecTBa. BaxkHeiimne
COCAMHCHUA MICJIOYHBIX MCTAJIJIOB — OKCHU/bI, TUAPOKCHUIBI U COJIK (XJIOpI/II[BI, Kap6OHaTLI,
cynbdaTel, HUTpPaThl), MX CBOWCTBA U MPUMEHEHHE B HapoAHOM Xxo3sicTBe. KamuiiHbie
ya00peHusl.

O01mas xapakTepucTHKAa 3JIeMeHTOB IJIaBHOM moarpynnsl I rpynmnsl.

Crpoenue aromoB. lllenoyHo3emenbHble MeTamibl — MPOCThIE BellecTBa. BakHelue
COCIMHEHUS IIETOYHO3EMENbHBIX METAJUIOB — OKCHJIbI, THIPOKCHABI U COJH (XJIOPUIBL,

KapOOHAThI, HUTpATHl, cylnbdaTel, ¢ocdarel), MX CBOWCTBA M TNPUMEHEHHE B HAPOJHOM
XO0341CTBE.

Amomunmii. CtpoeHue aroma, (QU3MUECKHE M XMMHUYECKHE CBOICTBAa MPOCTOrO BEIIECTBA.
CoenuHeHNs AIIOMUHUS — OKCHJI M TMIPOKCHU, UX aM(poTepHbIil xapakTep. Baxkneiue conun
anmoMuHus. [IpuMeHeHre amOMUHUSA U €r0 COCTMHEHUM.

Keneso. CrtpoeHue aroma, (QU3MYECKHE M XHMHUYECKHE CBOMCTBA IPOCTOTO BELIECTBA.
I'enernueckue pansl Fe™? u Fe3,

Baxmueilimue conu skeneza. 3HaueHUE JKejle3a U €ro COCAMHEHUH JUIsl MPUPOJBl U HAPOJHOIO
XO0341CTBa.

JdeMoHCcTpanum.

OOpa3upl LIENOYHBIX M IIEJT0YHO3EMENbHBIX MeTauioB. OOpasusl criiaBoB. B3aumoneiicteue
HATpus, JUTUA W Kalbliusid C BOJOW. B3ammojeicTBue HAaTpust U MarHusi C KHUCJIOPOJOM.
B3aumoneiictBue meramios ¢ Hemetauiamu. [lonyuenue rugpokeuion xenesa (1) u (11).
JlaGopaTopHbIe ONBITHI.

4. B3aumopeiicTBHEe pacTBOPOB KUCIOT U cojeill ¢ MmeramuiaMu. 5. O3HaKOMJIEHHE C pylaMu
xene3a. 6. OkpallnBaHue IUIAMEHH COJISIMM ILEJIOYHBIX MeTaJuloB. 7. B3aumoseiicTBue Kanbius
¢ Bojoii. 8. IlomydyeHne TUApOKCHIA KalblUS W UCCiIeqoBaHue ero cBoucTB. 9. [lomydenue
THJIPOKCUA ATIOMUHUS U UccliefioBaHue ero cBoicTB. 10. B3aumopeiicTBue xenes3a ¢ ColsaHOM
kucnotoil. 11. [Nonyuenue rugpokcuos xenesa (II) u (1) u uzydyenne ux cBOUCTB.

IIpakTnyeckas padora Ne2:
OcymiecTBiIeHUE LIENOYKH XUMUYECKHUX [TPEBPALLCHUI.
IIpakTnyeckas padoraNe3:
[Tonyuenue u CBOKMCTBA COEAUHEHUN METAJIIOB.
IIpakTnueckas padora Ned:
Pemrenne skcnepUMEHTANBHBIX 337a4 Ha PAaclno3HAaBaHWE M TOJYyYEHUE COEIUHEHMI
METAJIIOB.

Tema 3. Hemeramnst (26 1)

OOmast XapakTepuCTUKa HEMETayuloB: MojoxeHue B Ileproanueckod cucTeMe XUMHYECKUX
anemenToB /.. MenzeneeBa, 0cCOOEHHOCTH CTPOEHUSI aTOMOB, 3JEKTPOOTpULIATENIbHOCTH (D0)
KaK Mepa «HeMeTaUIMYHOCTW», psin D0. Kpucrammdyeckoe cTpoeHre HEMETaNIOB — MPOCTHIX
BemecTB. Ajutorpormsi. PDusmyeckuwe cBoiicTBa HeMmeTamioB. OTHOCHTEIBHOCTH TOHSTHH
«METaJU» U «HEMETAILI».

Boaopoa. Ilonoxenne Bomopona B Ilepmogmueckoit cucreme Xxumuyeckux snementos [, U.
MenneneeBa. CtpoeHue aromMa U MoJjieKysbl. PU3nYecKkue U XMMHUYECKHE CBOICTBAa BOAOPOAA,
€ro MoJIyudeHNe U IPUMEHEHHE.

Bona. Ctpoenune Mmonekyibl. Bomoponanas xumudeckas cBsizb. Dusnueckue CBOWCTBA BOIBI.
AHoMmanuu cBOMCTB BoAbl. ['napoduiabHble U ruapodoOHbie BemecTBa. XUMHUECKUE CBONCTBA
Bosbl. KpyroBopor Boabl B mpupojne. Bomoouuctka. Aspamust BoAbl. BbITOBBIE (QHIBTPEIL.
MunepansHbIe BOIBL. JJUCTHIITMpOBAaHHAS BOJIA, €€ TIOJTYYCHUE U TPUMEHEHHE.

O0masi xapakTepucTuka rajgoreHoB. CtpoeHue atomoB. IIpocTeie BeriecTBa M OCHOBHBIE
COCIMHEHUS TAJIOTEHOB, UX CBOWMCTBA.
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Kpartkue cBenenus o xiope, 6pome, prope u iioge. [Ipumenenune raioreHoB U UX COCTUHEHUN B
HapOJHOM XO35MCTBE.

O0mas xapakrepucTHKa XxajabkoreHoB. Kuciaopoa. CrpoeHune aroma. AJuioTpOIuS.
Cgoiicta. [Ipumenenue. [lonyuenue kuciopoaa.

Cepa. CtpoeHue aToMa, aJlJIOTPOIHS, CBOMCTBA U NPUMEHEHHE poMOMUYecKOl cepbl. OKCHIbI
cepol (IV) u (VI), ux monydenue, cBoiictBa U npumeHeHne. CepHas KHUCIIOTa U €€ COJIH, UX
IIPUMEHEHNE B HAPOJHOM XO03s1HcTBE. [IpOM3BOACTBO CEPHON KHUCIIOTHI.

A3or. CTpoeHHe aTromMa M MOJIEKYJbl, CBOMCTBAa IMPOCTOrO BellecTBa. AMMHAK, CTPOCHHE,
CBOICTBa, MojiyueHue M npumeHeHue. Coiau aMMOHHS, MX CBOICTBa U npuMeHeHue. OKcuibl
aszora (II) u (IV).

A3OTHas KHCJIOTa, €€ CBOMCTBA M MpUMeHeHue. HuTpaTel 1 HUTPUTHI, IpodiieMa X COJepKaHUs
B CEJIbCKOXO03SUCTBEHHON MPOAYKIIMH. A30THBIE y10OpEHHUSI.

®ocdop. CrpoeHue aroma, auIOTPONHs, CBOWcTBa Oenoro M KpacHoro (ocdopa, ux
npumeHenrue. OcHOBHbIe coeauHeHus: okcua ¢ocdopa (V) m oprodocdopHas kuciora,
docdarer. DochopHbie yI0OpEHUS.

VYraepoa. CtpoeHue aToma, ajUIOTPONHS, CBOMCTBA MoauduKanui, nmpumeHeHue. OKCHIBI
yraepona (II) u (IV), ux cBoiictBa u npumeHeHue. KapOoHaThl: KajabIUT, cojia, MOTAIl, WX
3HaYEHHE B MPUPOJIEC U KUZHU YETIOBEKA.

Kpemuuii. CtpoeHue aToMa, KpUCTaNIMYECKUI KPEMHUM, €ro cBOicTBa U npumeHeHue. Okcuj
kpemuus (IV), ero npupoansie pazHOBUIHOCTH. CUIMKATHl. 3HAUECHHE COCIUHEHUN KpEeMHUs B
JKUBOMW 1 HEXUBOM npupoae. [IoHATHE 0 CUIMKAaTHON IPOMBIIUIEHHOCTH.

JdeMoHcTpanmm.

OOpa3upl rajJloreHOoB — IMPOCTBIX BELIECTB. B3aumoneicTBHE TallorT€HOB C HAaTpUeM, C
anmoMuHueM. BoiTecHeHHe XJI0poM Opoma WM MOJa U3 PacTBOPOB UX cojeil. Bzaumoneiicteue
Cepbl C METAJIJIaMH, BOJIOPOAOM U KUCIOPOAOM. B3aumoeiicTBue KOHIEHTPUPOBAHHON a30THOM
KHUCTIOTHI ¢ Menpto. [lornomenre yriemM pacTBOPEHHBIX BELIECTB WM ra3oB. BoccTaHoBieHue
Mean u3 ee okcraa yrieM. O0pa3ibl MPUPOIHBIX COSAMHEHUN XJI0pa, cephl, pocdopa, yriepona,
KkpeMmHus. OOpa3libl BXXHEHIINX JJI1 HAPOAHOTO XO3HCTBA CyIb(PaToB, HUTPATOB, KApOOHATOB,
docdaros. OOpasbl cTEKIIa, KEPAMHUKH, [IEMEHTA.

JlabopaTopusbie onbiThl. 12. Tlonyuyenume u pacmnoszHaBanue Bojopoxaa. 13. MccnemoBanue
MOBEPXHOCTHOTO HaTsDKeHUsI Bojabl. 14. PacTBopeHuMe nepMaHraHata Kaius WIH MEIHOIO
Kynopoca B Bone. 15. I'mmparanust obe3BoxkeHHoro cynbpara menu (II). 16. Msrorosrnenue
TUTICOBOTO oTrnevyatka. 17. O3HakoMJieHHE ¢ KOJUIeKIMed OBITOBBIX (uiIbTpoB. 18.
O3HaKOMJIEHHE C COCTaBOM MHUHeEpaiabHOW Boxbl. 19. KauecTBeHHas peakuus Ha TaJoreHu-
nonbl. 20. Ilonydyenue u pacrno3HaBaHue kuciopona. 21. I'opeHue ceppl Ha BO3AyXe U B
kucinopoae. 22. CpoiicTBa pa30aBieHHON cepHOM KUCIOTHL. 23. M3yueHue cBOCTB amMmuaka. 24.
PacnioznaBanue coneir ammonuda. 25. CpolicTBa pa30aBIe€HHOM a30THOW KHUCIOTHL 26.
B3anmoseiicTBue KOHLIEHTPUPOBAHHOM a30THOM KUCIOTH ¢ Mefbto. 27. ['openue docdopa Ha
BO3/yXe U B kuciopoje. 28. PacnoznaBanue ¢ocdartoB. 29. I'openue yrius B kuciopone. 30.
[TonydyeHue yroipHOM KHCIOTHI M u3ydeHue ee cBoicTB. 31. Ilepexon kapOoHaToB B
rupokapOonarel. 32, Paznoxenue ruapokapOboHata Harpus. 33. TlomydeHue KpemMHEBOU
KHCJIOTBHI U U3Y4YEHHE €€ CBOWCTB.

IIpakTnyeckas padoraNeS:

Pemenne skcniepuMeHTanbHBIX 3a1a4 1o TeMe «lloarpymnmna kuciopona.

IIpakTuyeckas padoraNe6:

Pemenne skcniepuMeHTanbHbIX 3a1a4 1o TeMe «lloarpymnmna azorta u yraepoaay.

IIpakTuyeckas padoraNe7:

[Tony4yenue, cobupaHue 1 pacro3HaBaHHE T'a30B.
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Tema 4. Oprannyeckue BemecTna (15 4.)

VYraesogoponbl. Heopranmueckue u OpraHvMveckue BemiecTBa. MeTaH, 3TaH, MPONaH Kak
IpelebHbIE YIVIEBOJAOPOJbl. OTHJIEH M AalETWIEH KaK HENpeJelibHble (HEHACBILICHHbIE)
yriaeBojopoasl. l'openune yrimeBogopoaoB. KauecTBeHHbIE peakUMM Ha HENpPEIeIbHBIC
coeuHeHus. Peakius neruapupoBasus.

Kucnopoacoaepxaniye OpraHM4ecKue COECIMHEHHUs. DTWIOBBIA CHUPT, €ro IOJy4YeHHUE, MpHu-
MEHEHHE U (HU3NOJIOrHYecKoe MAeWcTBHE. TpexaToMHBIH crnupT rmiepuH. KauecTBeHHas
peakuus Ha MHOTOaTOMHBIE CITUPTHI.

VYKcycHasi, CTeaprHOBAs U OJIEMHOBAsI KMUCIIOTHI — MPEICTaBUTENN KJIacca KapOOHOBBIX KUCIIOT.
Kupsbl. MbLna. A3oTconepxaiiue OpraHuu4ecKiue COeIMHEHHUS.

JemoncTpanuu. Mozienu MoJieKyJl MeETaHa, »JTaHa, I[pPOMAHa, »JTWIEHA U aleTUICHA.
B3aumopeiicTBue sTuiaeHa ¢ OpOMHON BOJOW M pacTBOPOM IepMaHraHara kamus. OOmme
XUMHUYECKHE CBOWCTBA KUCIIOT HA IPUMEPE YKCYCHOM KHCIOTHI AMUHOTpynna. AMUHOKHUCIIOTHI.
AMUHOYKCycHasi Kuciorta. benku (mporeuHsl), uX GYHKIUM B IKUBBIX OpraHu3Max.
KauecTBeHHbIE peakiiMy Ha OEIIKH.

Tema 5. O00061meHHne 3HAHUI 10 XMMUH 32 KYPC OCHOBHOM IIKOJIBIL. (4 1)

[Teproanveckuii 3akoH u [lepuoanueckas cucrema JI. 1. MenaeneeBa B CBeTe TEOPHUH CTPOCHUS
aToMa. 3aKOHOMEpPHOCTH HM3MEHEHHsS CBOWCTB DJIEMEHTOB M HMX COCAMHEHUH B IepuoJax M
rpynnax B CBeTe€ NPEACTaBICHUN O CTPOCHUHU aTOMOB 3JIeMEeHTOB. 3HaueHue Ilepumonuueckoro
3akoHa. Kiaccudukanus XMMHYECKHUX peakuuid 1o pa3iuuHbiM mpu3HakaMm. CKopocTh
XuMu4eckol peaknnu. Kiaccudukamus u cBoWCTBa HEOPraHMYECKMX BewiecTB. Jluccormarus
JJIEKTPOJMTOB B BOAHBIX pacTBopax. MoHHBIE ypaBHeHuMs peakumil. ['eHeTmdeckue psiabl
MeTajula, HeMeTalla ¥ epexoJHoro Metauia. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIUH.

3.TEMATUYECKOE IINIAHUPOBAHUE

8 KJIACC (68 HACOB)
Ne Koumnuec Tema ypoka
YPOKa TBO
4acoB

1 1 BBoausiii nHcTpyktaxk no Th mpu paGote B xabunere xumuu. Ilpenmer
xuMuu. BemectBa ¥ ux cBoiicTBa. XUMHMYECKHI 3JI€eMEHT U (HOPMBI €ro
CYIIIECTBOBAHMSI.

2 1 ITpeBpanienus BemecTB. HekoTopble HCTOPUYECKHUE CBEACHMSI 10 XUMHUHU.

3 1 [Tepuoaunueckas cuctema xumuuyeckux sinemMenToB .M. Menzaeneena. 3Haku
XUMHUYECKUX JIEMEHTOB.

4 1 Xumnueckue Gopmyiel. OTHOCUTEIbHAS aTOMHAsI U MOJIEKYJISIpHAsI MACCHI.

5 1 Wnctpykrax no Th. Ilpaktuueckas padora Nel «JlabopaTopHoe
00opy0BaHue U 00paleHre ¢ HUM. AHaJIU3 BOJBIY.

6 1 Wnctpykrax no Th. Ilpaktuueckas padota Ne2 «Habmronenue 3a ropsmeit
CBEUOI.

7 1 Wuctpykrax no Th. Ilpaktuueckas pabora Ne3 «AHanu3 nouBs».

8 1 OCHOBHBIE CBE/IEHHSI O CTPOEHUH aTOMOB. M30TONEI.

9 1 CtpoeHnne IeKTPOHHBIX 000JI0YeK aTOMOB XUMHUYECKHX d71eMeHTOB NeNo |-
20.

10 1 Mertannnueckrue 1 HEMETAJUTMUECKHE CBOMCTBA 3JIEMEHTOB U UX U3MEHEHHUE
B IIEpUOIMYECKOM TabuIIe.

11 1 HonHasi XuMu4ecKast CBsI3b.

12 1 KoBasieHTHast XuMHu4yeckast CBSI3b.

13 1 KoBajieHTHas nosisspHasi XUMUYECKas CBA3b. DIEKTPOOTPULIATENBHOCTh
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(20).

14 1 Merainueckas CBS3b.

15 1 Cucremaruszanysa U 0000IeHre 3HAaHUN 10 TEME «ATOMBI XUMAYECKUX
HIIEMEHTOB.

16 1 Kontposbnas pabora Nel mo TeMe « ATOMBI XUMHUYECKUX JIIEMEHTOBY.

17 1 ITpocThie BeniecTBa-MeTasuibl. AJUIOTPOIUSL.

18 1 IIpocThie BelecTBa-HEMETAIITHI.

19 1 KonunyecTtBo BemectBa. Mosb. MosisipHast Mmacca.

20 1 MossipHBIl 00BEM T'a30B.

21 1 OcHOBHBIE ¥ IPOU3BOIHBIE €TUHUIBI U3MEPEHHS MACChl, KOJMYECTBA U
00beMa BEIIECTBA.

22 1 Pemmenue 3a1a4 ¢ MCNOJIb30BaHUEM OHITUN «KOJUYECTBO BEILIECTBAY,
«MOJISIpHAsE MAccay, «MOJISIPHBIA 00bEM», «ITOCTOSTHHASE ABOTaIPO».

23 1 Crenenb okucieHus. Hauamo HOMEHKIaTypbl OMHAPHBIX COSAMHEHUH.

24 1 OKcubl.

25 1 OKcubl.

26 1 OcHoBanusi. CTeneHb OKUCIICHUS U 3apsijl HOHA B CPAaBHEHUH.

27 1 OcHoBanusi. CTeneHb OKUCIICHUS U 3apsil HIOHA B CPAaBHEHUH.

28 1 Kucnotsr.

29 1 Kucnortsr.

30 1 Conu.

31 1 Conu.

32 1 AMopdHBIE ¥ KPUCTAJUIMYECKHUE BEIIECTBA. TUIBI KPHCTAIITMYECKUX
PEIIETOK.

33 1 Yucreie BemecTBa 1 cMecu. CocTaB cMeceld (MaccoBast U 00beMHAsI TOJIN
KOMIIOHEHTOB B CMECH).

34 1 Pemenue 3a1a4 Ha cmecH.

35 1 Pewmenue 3amay Ha cmecH.

36 1 Kontponsnas padora Ne 2 o teme «CoeAMHEHUSI XUMHUYECKUX
HJIEMEHTOBY.

37 1 DuU3NYECKHE SBJICHHUS B XUMHUH KaK OCHOBA Pa3/ICJICHUS] CMECE.

38 1 [Tpr3HaKK U YCIIOBHSI TEUCHUSI XUMUYECKUX PEAKINN

39 1 3aKOH COXpaHEHHUs1 MacChl BELIECTBA. Y PaBHEHUSI XUMUYECKUX PEaKIIHH.

40 1 PacyeTsl 10 XMMHYECKUM YPAaBHEHUSIM.

41 1 Peakuuu paznoxxenusd. [IoHsITHE O CKOPOCTH PEAKIIMU U KaTaJIU3aTOpax.

42 1 Peakiun coenunenus. [loHsTHe 0 lenoYykax NpeBpalieHuH.

43 1 Peakuuu 3amenienus. Psijg akTHBHOCTH METaJIOB.

44 1 Peakunu oOMeHa. Y cnoBus MX MPOTEKaHUs 0 KOHIIA.

45 1 THuIbl XUMHYECKUX peaKlMii Ha MpuMepe CBOMCTB BoAbl. [IoHATHE O
THJIPOJIN3E.

46 1 TuIbl XUMUYECKUX peaklMii Ha puMepe CBOMCTB BoAbl. [IoHATHE O
THJIPOJIH3E.

47 1 Wuctpykrax no Th. IIpaktuueckas padora Ned «[IpuzHaku XUMHUECKUX
peaKIMii U UX KIACCHPUKAIHS.

48 1 Konrtponbnas padora Ne 3 o Teme «M3MeHeHUs!, TPOUCXOASIIHNE C
BEIICCTBAMM).

49 1 Wnctpykrax no Th [Ipaktuyeckas padora Ne 5 «IIpurotoBienue pactBopa
caxapa C 3aIJaHHOM MacCOBOW JOJIEH.

50 1 OnexTponuTHyeckas auccoruanus. OcHoBHBIE nonoxxeHus TO/I.

51 1 Kucnotsr B cBere TO/I.
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52 1 Kucnotsr B cBere TO/I.

53 1 OcnoBanus B cBete TO/].

54 1 OcnoBanus B cBete TO/I.

55 1 OKcubl.

56 1 OKCHIEL

S7 1 Conu B cBete TO/I.

58 1 Comu B cBere TO/I.

59 1 OKHCIIMTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

60 1 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

61 1 Nuctpykrax o Th IIpaktudeckas padora Ne 6 «CBoiicTBa
AIIEKTPOIUTOBY.

62 1 [ToaroroBka Kk KOHTPOJILHOU padoTe 1o TeMe «Teopust FMeKTPOITUTUYECKOM
JIMCCOIMAIIMY U CBOMCTBA KJIACCOB HEOPTaHUYECKUX COCAUHEHUIN».

63 1 [ToHsiTHEe O reHETUYECKOMN CBS3H MEXAY KJIacCaMHU HEOPTraHMUECKUX
COCIMHEHUI.

64 1 Wuctpykrax no Th. IIpaktuueckas padora Ne 7. « JkcriepuMeHTaIbHOE
peuienue 3aaa4 mo TO/».

65 1 MTOBTOPCHHE.

66 1 I"'omoBast KOHTpPOJIbHAS padoTa.

67 1 Peseps.

68 1 Peseps.

Bcero | 68 yacon

9 kJacc (68 yacon)
Ne Kommuec | Tema ypoka
ypoKka | TBO
4acoB

1 1 XapakTepucTuKa XUMUYECKOTO 3JIEMEHTa-MeTallJla Ha OCHOBaHUU €0
nonoxkenus B [lepuognueckont cucreme JI. I MenneneeBa

2 1 XapakTepucTuka XMMHYECKOTO dJIeMEHTa-HeMeTallyla Ha OCHOBAaHUU
ero nojoxenus B [lepuonuueckoii cucreme /. M. Menneneesa

3 1 XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA M0 KUCIOTHO-OCHOBHBIM
CBOICTBaM 00pazyeMbIX UM COeqMHEHHH. AMMOTEpHBIE OKCUIBI U
TUIPOKCHUIBI

4 1 [lepnonnueckuii 3akoH u [lepuonnueckas cuctema XMMHYECKUX
anemenToB JI.11. Meneneena

5 1 [ToaroToBka Kk KOHTPOJIBHOMU paboTe 1o Teme « O0as
XapaKTePUCTUKA XUMUYECKHUX HJIEMEHTOBY

6 1 KonrtponbHas padora Nel O61mas XxapakTeprucTuKa XUMHYECKUX
AJIEMEHTOB

7 1 [Tonoxenue meraiuios B Ilepuoanueckon cucreme [[.11. Menneneesa,
cTpoeHne ux aTroMoB. DU3NYECKHE CBOMCTBA METAJIJIOB

8 1 XUMHUYECKHE CBOMCTBA METAIIJIOB

9 1 XUMHUYECKUE CBOMCTBA METAJIJIOB

10 1 ITosryueHue MeTamion

11 1 CruiaBbl .KOPPO3US METAJIOB

12 1 [IlenounbIie MeTAIITBI

13 1 beprinii .Marauii ¥ MEI0YHO3EMENTbHBIE METAJLIIbI

14 1 bepnnnnil. MarHui ¥ MENOYHO3EMEIbHBIE METAILIIBI

15 1 AnroMuUHUN
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16 1 AmoMuHUR

17 1 Keneszo

18 1 Keneso

19 1 CBolicTBa METAJUIOB U UX COEIMHEHUN ( XUMUYECKHUH TPAKTUKYM)

20 1 CBOICTBA METAJJIOB U UX COCTUHECHUN (XMMUYECKUN TTPAKTUKYM)

21 1 [ToaroToBka K KOHTPOJIBHON paboTe 1Mo Teme «MeTabhy

22 1 Konrtponbnas padora Ne 2. Mertanis

23 1 Pabora Hag ommOkamMu

24 1 OO01mas xapakTepucTrKa HemeTauioB. Kuciopos, 030H, BO3AyX

25 1 Bonopon

26 1 OO0m1ast XapaKTepPUCTHKA raJIOreHOB. | 'aoreHsl- MpoCThie BEMIECTBA

27 1 CoenuHenus rajnoreHoB. [loydeHne u mpuMEHEHHE rajJoreHOB

28 1 OO01mas xapakTepucThKa XaJlbKoreHoB. Kucmopon

29 1 Cepa

30 1 CoeMHEeHHE Cephl

31 1 CepHas KucjIoTa

32 1 CBolicTBa HEMETAJUIOB U UX COEIMHEHUN ( XUMHUYECKUN MPAKTHKYM)

33 1 A30T

34 1 AMMUHak

35 1 Conu aMMOHUs

36 1 KucnopoaHbie coeJMHEHUs a30Ta

37 1 Comnu a30THOM KUCIIOTHI

38 1 docdop u ero coeTMHEHHS

39 1 buonornueckoe 3Hauenue pocdopa. Ero npumenenue

40 1 Yraepon

41 1 Okcuapl yriaepoaa

42 1 YroapHas KUCIOTa U €€ COJIU

43 1 KpemHunii

44 1 CoenMHeHrne KPeMHHUS

45 1 ITpuMeHEeHnEe KpEMHUS U €0 COEIMHEHUN

46 1 CBolicTBa HEMETAJUIOB U UX COEIMHEHUN ( XUMHUYECKUN MTPAKTHUKYM)

47 1 [ToaroToBka K KOHTPOJBHOU paboTe 1o Teme «Hemerans»

48 1 Kontposnbnas pabora Ne 3. Hemerasisl

49 1 PaboTa Hag ommOKamu

50 1 [TpenmeT opraHn4ecKol XUMUU

51 1 [IpenenbHblE YyrIeBOAOPOABI

52 1 du3nuecKkue U XMMUIECKHE CBOWCTBA MPEJIENBHBIX YIIIEBOIOPOJIOB

53 1 HenpenenbHble yriaeBogoposl. DTUIIEH U €r0 TOMOJIOTH

54 1 Cnuptsl

55 1 MHoroaTroMHbl€ COUPTHI

56 1 [TpenensHbIE OJHOOCHOBHBIE KAPOOHOBBIE KHCIOTHI. CI10KHbIE
a¢upsl

57 1 Kupsl

58 1 AMWHOKHCIIOTBI

59 1 benku

60 1 VYriaeBoanl

61 1 [Tonmumepsl

62 1 [ToBTOpEHMe MpoiAeHHOr0 MaTepHaia o reme» Opranudyeckue

BE€IICCTBa»
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63 1 CamocrositensHas padora 1mo Teme «OpraHu4ecKre BEIeCTBa
64 1 Konrtponbnas padora Ne 4 Opranuyeckre BenecTna

65 1 IToaroToBka K HTOrOBOM KOHTPOJIBHOM paboTe

66 1 Wrorosast koHTpoibHas paboTa

67 1 Pabora Hayj ommbOkaMu

68 1 ITogsenenue nToroB paboThI 3a roj. Pe3epBHBIN ypok

Bcero | 68 yacos




