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Paznea |. [lnanupyemble pe3yJibTaThbl 0CBOEHHS Y4eOHOI0 mMpeaMeTa

®opMHpOBaHHE YHHUBEPCAJIbHBIX Y4eOHBIX /1€l CTBUIA.

Cranpmapt ycraHaBiIMBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHUS OOy4YaroIIUMUCS
OCHOBHOM 00pa3zoBaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIero 0Opa3oBaHUs:

JIMYHOCTHBIM, BKJIOYAIOIIMM TOTOBHOCTh M  CHOCOOHOCTh OOydarommxcsi K
CaAMOPA3BUTHIO M JMYHOCTHOMY CaMOOIIPENEICHUI0, CPOPMHPOBAHHOCTh WX MOTHBALUU K
OoOy4eHHI0O ¥ IeJICHANPABICHHON TMO3HABATEIbHON JEATENbHOCTH, CHUCTEMBl 3HAYMMBIX
COITMATBHBIX U MEKIMYHOCTHBIX OTHOIIECHUH, IIEHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, OTPaKarOIIUX
JUYHOCTHBIE M TPAXITAHCKHE TO3UIMU B JCSATCIBHOCTH, COLMAIBHBIE KOMIICTCHIINH,
MIPaBOCO3HAHUE, CIIOCOOHOCTh CTaBUTh LIEM U CTPOUTH KU3HEHHBIE IUIAHBL, CIIOCOOHOCTH K
OCO3HAHHUIO POCCUNCKON MIEHTUYHOCTH B MOJIUKYIBTYPHOM COLIMYME;

MeTanpeIMeTHbIM, BKJIIOUYAIOIIUM OCBOCHHBIE OOYYAIOIIMMUCA MEXIPEIMETHBIC
MOHATUS W  yHUBEpCaJbHbIE ydeOHble JeWCTBHUS  (peryiasTUBHBIC, TIO3HABATEIbHEIE,
KOMMYHUKATHUBHBIE), CIMOCOOHOCTh HX WHCIOJh30BaHUS B Yy4eOHOHM, I[TO3HABATEIBHOU U
COLIMANIBHOW MpaKTHUKE, CAMOCTOSITEIbHOCTh IUIAHUPOBAHMSI U OCYILECTBICHHUS Y4eOHOU
NEeSITebHOCTH W OpraHu3alMu y4eOHOro COTPYJHMYECTBAa C IeJaroraMM W CBEPCTHHUKAMU,
MOCTPOCHNUE MHINBHUAYAIbHON 00pa30BaTeIbHON TPAEKTOPUH;

NpeaIMeTHBIM, BKJIIOUAIOUIUM OCBOEHHbIE OOYJaIOIMIMMUCS B XOJ€ U3Y4YEHHs] yueOHOTro
mpeaMeTa yMeHus crienuduyeckue s JaHHOM MpeaMeTHON 001acTu, BUJBI IEATEIBHOCTH IO
MOJYYCHUI0O HOBOTO 3HAHUS B paMKax ydeOHOTrO TMpeaMeTa, €ro NpeoOpa3oBaHUI0 H
MPUMEHEHUIO B  Y4eOHBIX, YYE€OHO-TIPOCKTHBIX H  COLMAJIBHO-MIPOEKTHBIX CHUTYaIHUsX,
(¢hopMHUpOBaHHE HAYYHOTO THUIA MBILIUICHUS, HAYYHBIX MPEJCTABICHUN O KIIOYEBBIX TEOPHSIX,
TUMAaXx M BUJAX OTHOILIEHUWH, BiaJeHHE HAyYHOH TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHSITHIMH,
METO/IaMU U pUeMaMH.

JIMYHOCTHBIE Pe3yJbTaThbl OCBOCHHUS OCHOBHOH 00pa30BaTe/ibHOM NPOrpamMMbl
OCHOBHOI'0 00111er0 00pPa30BaAHUA OTPAXKAIOT:

- BOCIIMTAHHUE POCCUICKON TPAKIAHCKOW UACHTUYHOCTH: MaTPUOTH3MA, YBaXKEHUs K OTEUeCTBY,
MPOLUIOE W HACTOsIee MHOIOHALMOHAILHOTO Hapoja Poccuu; oco3HaHue cBOE ITHHUUECKOMN
MIPUHAJISKHOCTH, 3HAHME MCTOPUH, 53bIKA, KYIbTYpPbl CBOEr0 HapoJa, CBOETO Kpas, OCHOB
KYJIBTYPHOTO Hacienusi HapoaoB Poccum u dyenoBedecTBa; yCBOEGHHE T'yMaHHUCTUYECKHX,
JEeMOKPAaTUYECKUX U TPAAUIIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCUMCKOTO 00IEeCTBa;
BOCITUTaHHE YyBCTBA OTBETCTBEHHOCTH U JI0JiTa nepea PoauHoi;

- (dopmupoBaHHE OTBETCTBEHHOTO OTHOILIEHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
oOyyaronmxcs K CaMOpPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIMU K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHHIO AalbHEHIIeH WHAMBUAYAIbHON TPAaCKTOPUU
oOpa3oBaHus Ha 0aze OpUEHTUPOBKU B MUpe npodeccuit u npodecCHOHaIbHBIX MPEANOYTeHUH,
Ha OCHOBE ()OPMHUPOBAHHUS YBAKUTEIBHOTO OTHOIICHUS K TPYAY;

- (opMupOBaHHE LEJIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd U OOIIECTBEHHOW NPAKTUKH, YYUTHIBAIOIIETO COIMAIbHOE, KYIbTYpHOE,
SA3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOI'0 MHpa;

- opmMupoBaHUE O0CO3HAHHOTO, YBAXHUTEIHLHOTO U JOOPOKENATEIILHOTO OTHOLIEHUS K IPYTOMY
YEJIOBEKY, €r0 MHEHHIO0, MUPOBO33PEHHIO, KYIBTYPE, S3bIKY, BEpe, TPaXJAHCKON MO3UIINH, K
HUCTOPHUH, KYIbTYpE, PEIUTHH, TPAIULHUIM, S3bIKaM, LIEHHOCTAM HapoloB Poccunm u HaponoB
MHpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH IHANIOT C APYTMMHU JIOABMH M JIOCTHTaTh B HEM
B3aUMOIIOHUMAaHUS;

- OCBOCHHE COITMAIIbHBIX HOpPM, MpPaBHI TMOBEACHUS, pojiel u (GopM COLUATHHON >KU3HH B
TpyIIax u cooOIIecTBax, BKIIOYAsi B3POCIbIE U COLMAIbHBIC COOOIIECTBA; YUaCTUE B IIKOIHHOM
CaMOYTIpaBlIEeHUH U OOIIECTBEHHON XM3HU B Mpe/eiaxX BO3PACTHBIX KOMIETCHIMHA C Yy4ETOM
PETHMOHANBHBIX, ’THOKYIBTYPHBIX, COIIMATLHBIX K SKOHOMHUYECKUX 0COOEHHOCTEH;



- pa3BUTHE MOPAIBHOTO CO3HAHUS W KOMIIETEHTHOCTH B PEIICHHMH MOpPAIbHBIX MpPoOIeM Ha

OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMUPOBAHWE HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOTO

MOBE/ICHUS, 0CO3HAHHOTO ¥ OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM MOCTYITKAM;

- (QopMupoBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOINEHUHM U COTPYAHUYECTBE CO

CBEpPCTHHKAMM, JETbMHU CTapUIer0o W MJAJIIEr0 BO3pacra, B3pOCIBIMU B  Ipoliecce

o0pa3oBaTesbHON, 0OIIECTBEHHO IMOJIE3HOM, YUeOHO-UCCIET0BATENBCKON, TBOPYECKON U APYTUX

BHJIOB JICATEILHOCTH;

- (hopMupoBaHHE LEHHOCTH 3J0POBOrO M 0Oe30macHOro oOpas3a >XU3HU; YCBOCHHE IPaBUII

WHJMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30IaCHOTO IOBEICHUS B YPE3BBIYANHBIX CUTYyalUsX,

YTPOKAIOLINX KU3HU U 3[J0POBbIO JIIO/IEH, PABUJI TOBEJECHMS Ha TPAHCIIOPTE U Ha JIOPOrax;

- (opMHpOBaHHE OCHOB HKOJIOTMYECKOMN KYJIbTYphl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO

9KOJIOTUYECKOTO MBIIIJICHHS, Pa3BUTHE OMBITA SKOJOTHUUECKH OPUEHTUPOBAHHOUN pedieKCHBHO-

OIIEHOYHOM M MPAKTUYECKON JEATEIHHOCTH B KU3HEHHBIX CUTYAIUSX;

- OCO3HAHME 3HAYEHHUS CEMbU B KU3HU YeJloBeKa M OOLIecTBa, MPUHITHE LIEHHOCTU CEMENHOM

KU3HH, YBOKUTEIHLHOE U 3200 TIMBOE OTHOIIIEHUE K YJI€HaM CBOEH CEMbU;

- Ppa3BUTHE ACTETUYECKOTO CO3HAHMS Yepe3 OCBOEHHUE XYJO0>KECTBEHHOTO HacCleIusi HapoJOB

Poccnn n Mupa, TBOpUYECKOH JAEATENBHOCTH 3CTETUYECKOTO XapaKTepa;

- (opmupoBaHHE OCHOB MPABOCO3HAHUS Ui COOTHECEHHMsS] COOCTBEHHOTO TOBEACHUS U

MOCTYNKOB JPYIMX JIOJEd C HPABCTBEHHBIMH IICHHOCTSIMH ¥ HOPMaMH TIIOBEJICHMSI,

YCTaHOBJIEHHBIMU  3aKoHOAaTenbcTBOM  Poccuiickoit ~ ®denepanuu, yOeKIEHHOCTH B

HEOOXOJMMOCTH 3allMINATh MPaBOTOPSAIOK TPABOBBIMH CIIOCOOAMH W CPEICTBAMH, YMEHUH

pean30BbIBATE OCHOBHBIE COLIMANIbHBIE POJIU B MpeJiesiaX CBOEH J1eecrioCOOHOCTH.
MeTtanpeaMeTHbIe pe3yJbTAThHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl

OCHOBHOI'0 00111er0 00pPa30BaHUA OTPAXKAIOT:

- YMEHHE CaMOCTOSITEIbHO ONPEENATh LIEIU CBOEr0 00yUeHHUs, CTaBUTh U (POPMYIHPOBATH IS

ce0s HOBBIE 3a/lauM B y4y€Oe W MO3HABATEIbHOM NESTEIbHOCTH, PA3BUBATh MOTHUBBI U MHTEPECHI

CBOCH ITO3HABATEIIFHOM ACATCIBHOCTH;

- YMEHHE CAMOCTOSITENIBHO IJIAHUPOBaTh IIYyTHM JOCTH)KEHHMS LeJIed, B TOM YHCIIE

albTEPHATUBHBIC, OCO3HAHHO BBHIOMpaTh HamOoJiee A (HEKTUBHBIC CIIOCOOBI PEIICHHS y4eOHBIX

Y [MO3HABATEJIbHBIX 33]1a4;

- YMEHHE COOTHOCUTh CBOM JEWUCTBUS C IUIAHUPYEMBIMHM PE3YJIbTATaAMH, OCYLIECTBISAThH

KOHTPOJIb CBOCH JEATENbHOCTH B Ipoliecce IOCTHXKEHUS pPe3ylibTaTa, OMpEeAeNsiTh CIOCOObI

JEHCTBUI B paMKax IMPEJIOKEHHBIX YCIOBUN U TpeOOBaHUH, KOPPEKTUPOBATH CBOM JCHCTBUS B

COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyaLUEH;

- YMEHHUE OLIEHUBATh MPABUIHHOCTH BBHIIOJHEHUS YUeOHOU 3a7auu, COOCTBEHHbBIE BO3MOKHOCTH

€€ pelleHUS;

- BJAQJCHUE OCHOBAMHM CaMOKOHTPOJISI, CAMOOLEHKH, NMPUHATUSA PELICHUA U OCYLIECTBIICHUS

OCO3HAHHOTO BhIOOpa B y4eOHOH U 1M03HABATEIHHOMN AEATEIHLHOCTH;

- yMEHHE OMNpeAeNsaTh TMOHATUS, CO3AaBaThb OOOOIIEHMs, YCTaHABIMBAThH AHAJIOTHUH,

KIIaCCU(UIIMPOBATh, CAMOCTOSTEIBHO BBHIOMPATh OCHOBAHUS U KPUTEPUU I Ki1acCU(UKALINU,

YCTaHABJIMBATh [PUYMHHO-CIEJICTBEHHbIE CBSA3U, CTPOUTh JIOTUYECKOE PACCYXKICHHE,

YMO3aKIIouYeHre (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUHN) U JIENIaTh BBIBOJIBI;

- YMEHHUE C03/1aBaTh, MPUMEHAITh U MPe0OPa30BLIBATh 3HAKH U CHUMBOJIBI, MOJEIU U CXEMBbI IS

pelieHns yueOHbIX U MO3HABATEIbHBIX 33/1aY;

- CMBICJIOBOE UTEHUE;

- YMEHHE OPraHM30BBIBATH Y4E€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATENBHOCTh C YUUTEIEM

U CBEpCTHUKaMHU; paboTaTh WHIAMBUAYAJbHO W B TpPYIINe: HAXOAWTh oOOIIee pelieHue u

paspemath KOH(JIMKTBI HAa OCHOBE COIJIACOBAaHUS TO3MIMIA U y4€Ta HMHTEPECOB;

(dbopMynTupoBaTh, ApryMEHTUPOBATh U OTCTaWBATh CBOE MHEHUE;



- YMEHHE OCO3HAaHHO HCIIOJIb30BATh pEYEBBIC CPEIACTBA B COOTBCTCTBMHM C 3amadei
KOMMYHMKAIUU JUIsl BBIPAKEHUS CBOUMX YYBCTB, MBICIEH M NOTPEOHOCTEH; IUIAHMPOBAHUS U
peryisiliud CBOEU NEATENIBHOCTH; BIIAJICHUE YCTHOM M NHUCBMEHHOW pPEYbl0, MOHOJIOIMYECKOU
KOHTEKCTHOM PEUYbl0; Pa3BUTHE MOTHUBALIMM K OBJIAJICHUIO KYJIBTYPOH aKTUBHOI'O IOJIb30BaHUS
CJIOBApsIMU U IPYTUMHU ITIOMCKOBBIMUA CUCTEMAMU;

- (GopMHpOBaHHE W Pa3BUTHE KOMIETEHTHOCTH B OOJACTH HMCIOJB30BAaHUS WH(POPMALMOHHO-
KOMMYHHUKAIMOHHBIX TexHoJorui (nanee UKT — komnereHnum);

- (opmupoBaHMEe M pa3BUTHE OHKOJOTHYECKOTO MBIIUICHUS, YMEHHE TPUMEHSTH €ro B
[I03HABaTEIbHONW, KOMMYHMKAaTHBHOM, COLMalIbHOW MpPaKTUKE U  NpOoecCHOHATbHOU
OpHUEHTALNH.

BbInycKHMK HAY4YHTCA:

- XapaKTepHU30BaTh OCHOBHBIE METO/IbI MIO3HAHUSA: HAOIOACHUE, U3MEPEHUE, DKCTICPUMEHT;

- CBOICTBA TBEPIBIX, KUJIKUX, TA3000pa3HBIX BEIIECTB, BBIJIEIIAS UX CYIIECTBEHHBIC TPU3HAKY;

- PackKpbIBaThb CMBICI OCHOBHBIX XMMHWYECKHX TOHITHUA «aTOM», «MOJIEKYJIa», «XUMUYECKUU
AJIEMEHT», «IPOCTOE BEHIECTBO», «CIOMKHOE BEIIECTBO», «BAJECHTHOCTH», «XHUMHUYECKas
peaKkuus», UCMOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUHU;

- pacKphIBAaTh CMBICJI 3aKOHOB COXPAHEHHs] MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPHH;

- pa3nuuaTh XUMUYECKHUE U (PU3NUECKUE SIBJICHHUS;

- Ha3bIBATh XUMHUYECKHUE DJIEMECHTHI;

- OTIPEEIISITh COCTAB BEIIECTB MO MX hopMyJiaM;

- BAJICHTHOCTb aTOMa DJIEMEHTA B COCAMHEHUSIX;

- ONPEACIIATh THIl XUMUYECKUX PEAKIIMIA;

- Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIIU;

- BBIABJISITh TPU3HAKH, CBUJIECTEIBCTBYIONIME O MPOTEKAHUU XHUMHUYECKON pEeakuuu MpH
BBIIIOJTHCHUN XUMHUYECKOT'O OIBITA;

- COCTaBJIATH (YOPMYITBI OMHAPHBIX COCTUHEHUIA;

- COCTABJISITh YPABHEHUSI XUMUYECKUX PEAKIINIA;

- coOmroaTh NpaBuiia 6€301acHON pabOTHI P MPOBEACHUH OTIBITOB;

- TOJIK30BATHCS JTA0OPATOPHBIM 00OPYIOBAaHHEM U TIOCYION;

- BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO K MOJISIPHYIO MacChl BEIIIECTB;

- BBIYUCIISATH MAaCCOBYIO JIOJIFO XMMHUYECKOTO 3JIEMEHTA 10 ()OPMYJI€ COCTUHEHUS;

- BBIYMCIATH KOJUYECTBO, 00bEM WM Maccy BEIIeCTBa IO KOJHUYECTBY, 00beMy, Macce
peareHTOB WJIH MPOJAYKTOB PEaKILINH;

- XapaKTepu30BaTh (PU3NYECKHE W XMMHYECKHUE CBOMCTBA IMPOCTHIX BEIICCTB: KUCIOpOJa H
BOJIOPO/JIa;

- IOJIy4aTh, COOMPATH KUCIOPO 1 BOJIOPOI;

- pacro3HaBaTh ONBITHBIM MTyTEM ra3000pa3HbIe BEUIECTBA: KUCIOPO, BOJAOPOI;

- PacKpbIBaTh CMBICII 3aKOHA ABOTapo;

- PacKpbIBaTh CMBICII MIOHSATUH «TETI0BOU 3(h(PeKT peaknmny», «MOISIPHBIN 00BEM;

- XapaKTepu30BaTh PU3NIECKHE U XUMUYECKHE CBOICTBA BOIBL;

- PacKpBIBaTh CMBICII IIOHATHUS «PACTBOPY;

- BBIYUCJIIATH MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

- IIPUTOTOBIIATH PACTBOPHI C ONPEIEITCHHON MacCOBOM J0JIEN PAaCTBOPEHHOIO BELECTBA;

- Ha3bIBaTh COCIMHEHUS U3YUEHHBIX KJIACCOB HEOPraHUYECKUX BEILIECTB;

- XapakTepu30BaTh (U3MUECKHE U XUMUUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
BEIIIECTB: OKCUJIOB, KMCIIOT, OCHOBAHUM, COJICH;

- ONPEACIIATH IPUHAIIECKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIaCCy COEMHEHUI;
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- COCTaBIATh (POPMYIIBI HEOPraHUUYECKUX COCTMHEHNIN N3yYCHHBIX KIIACCOB;

- TPOBOAWTH ONBITHI, MOATBEPKAAIOIIMNE XUMHUYECKUE CBOMCTBA H3YYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

- pacro3HaBaTh ONBITHBIM MYTEM pPAcTBOPHI KUCIOT U IIEJIOYEeH MO0 M3MEHEHHUIO OKpPACKHU
WHJIIKATOPa;

- XapaKTepHU30BaTh B3aUMOCBSI3b MKy KJIACCaMU HEOPTaHUYECKUX COCIUHEHU;

- packpsiBath cMbich [leprnoanueckoro 3akona .M. Menaeneesa;

- 00BSACHATH (PU3UYECKUN CMBICT aTOMHOTO (TOPSIKOBOTO) HOMEpPAa XMMHYECKOTO JJIEMEHTA,
HOMEPOB I'PYIIIBI U IIeproa B nepuoandeckon cucreme [[.1. Menneneesa;

- OOBSICHITh 3aKOHOMEPHOCTH W3MEHEHHUsS CTPOCHHUS aTOMOB, CBOMCTB JJICMEHTOB B Ipeleiax
MaJIbIX TIEPUOJIOB U TJIABHBIX TOATPYIIIT;

- XapaKTepU30BaTh XUMHUYECKHUE DJIEMEHTHI (OT BOJOPOA JI0 KaJbIKs) HA OCHOBE UX TOJIOKECHHS
B nnepuoandeckoit cucreme .M. MenaeneeBa 1 0COOEHHOCTEH CTPOCHHS X aTOMOB;

- COCTaBJIATH CXEMBI CTPOCHHs aTOMOB TepBbIX 20 37eMeHTOB mepuoandeckoit cucremsl [.1.
Mennemneena;

- PaCKpBIBATh CMBICII MIOHSATUN: «XUMUYECKAS CBA3BY, «IJIEKTPOOTPULIATEITHHOCTDY,

- XapaKTepu30BaTh 3aBUCUMOCTHh (PU3MUYECKHX CBOWCTB BEMIECTB OT THMA KPUCTALTHYECKOU
pEIIeTKH;

- OTIPENEINISITh BUJT XAMUYECKON CBSI3H B HEOPTaHUIECKUX COCTMHEHUSX;

- UW300pakaTb CXEMbl CTPOCHHSI MOJEKYJd BEHIECTB, OOpa30BaHHBIX pPa3HBIMH BUIAMHU
XUMHYECKUX CB3CH;

- PacKphIBaTh CMBICI TIOHATHH «HOH», KKATUOHY», «AHUOH», «IJICKTPOJUTHD, «HEIJICKTPOIHUTH,
«OQIEKTPOJIMTUYECKAS JUCCOLUAIMS», KOKUCIUTENb), «CTENIEHb OKUCIECHHS» «BOCCTAHOBUTEIIbY,
«OKHCIICHHE», «BOCCTAHOBJICHHE,;

- ONIPEACIIATh CTENIEHb OKUCIICHHS aTOMa 3JIEMEHTA B COCIMHEHUH;

- PacKpbIBaTh CMBICII TEOPUH AJIEKTPOTUTUUECKON JUCCOLINAINY;

- COCTaBJISITh YPABHEHUS JIEKTPOJUTUYECKON AUCCOLUALIUN KUCIIOT, MIEI0YEH, COJICH;

- OOBSICHATH CYIIHOCTh MPOIECCa DJIEKTPOJIMTHYCCKOW TUCCOIMAIIMU M PEaKIHi HMOHHOTO
oOMeHa;

- COCTaBJIATH IOJIHBIE U COKpAIIEHHbIC HOHHBIC YPABHEHUSI PEaKIIii OOMEHa;

- OIIPEICTIATh BO3MOKHOCTh MPOTEKAHUS PEAKIIMI HOHHOTO OOMEHa;

- IPOBOJIMTH PEAKIIMH, ITOITBEPKIAIOIIME KaU€CTBEHHbBI COCTAB PAa3JIMYHBIX BEILIECTB;
ONPEACIIATh OKUCIUTENb U BOCCTAHOBUTEID;

- COCTaBJISATh YPABHEHMSI OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIL;

- Ha3bIBaTh ()aKTOPHI, BIMSIONINE Ha CKOPOCTh XUMHUUYECKON PEaKIINH;

- KIacCU(PHUIMPOBATh XUMHUYECKUE PEAKIMH 110 Pa3IMYHbIM MPHU3HAKAM;

- XapakTepu30BaTh B3aUMOCBSA3b MEXKy COCTABOM, CTPOEHUEM U CBOMCTBAMHU HEMETAIIIOB;

- TPOBOAUTH ONBITHI IO TOJYYCHHIO, COOMPAHUI0O U H3YYCHHUIO XUMHUYECKHUX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIVIEKUCIOTO ra3a, aMMHUaKa;

- pacrno3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HbIe BEIIECTBA: YIIIEKHUCIBIN I'a3 1 aMMHAK;

- XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTAaBOM, CTPOEHUEM U CBOMCTBAMHU METAILJIOB;

- Ha3bIBaTh OPraHMYECKHE BEIIEeCTBA MO WX (GopMylie: MeTaH, 3TaH, STUJICH, METAHOJ, ITAHOIL,
[JIMIEPUH, YKCYCHAsl KHUCJIOTa, aMHUHOYKCYCHAasl KHUCJIOTa, CTEapHHOBAs KHUCJIOTA, OJIEMHOBas
KHCIIOTa, TIIFOKO034;

- OLICHUBATh BIUSHUE XUMHUECKOTO 3arpsI3HEHMS OKPYXKAIOILEH Cpeibl HA OPraHU3M YEJIOBEKa,

- TPaMOTHO OOPAIATHCS C BEIIECTBAMU B TIOBCEHEBHOM JKU3HU;

- OMNpeAeNATh BO3MOXKHOCTh MPOTEKAHUS PEAKIUN HEKOTOPBIX MPEACTABUTENIEH OPraHUuYeCKUX
BEILIECTB C KUCJIOPOJIOM, BOJAOPOIOM, METAINIAMU, OCHOBAaHUSIMHU, TaJIOT€HAMM.

BblﬂyCKHHK MOJYYIMT BO3MOKHOCTb HAYUMTBLCH:
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- BBIABUT'ATb U MPOBCPATH SKCHICPUMCHTAJIBHO I'MIIOTE3bI O XUMHUUYCCKUX CBOMCTBAxX BCIIIECCTB Ha
OCHOBE UX COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKUE PEAKIIUU, O XapaKTepe
U MPOJYKTaX Pa3IMYHbIX XUMUYECKUX PEAKLINIA;

- XapaKTepu30BaTh BEIIECTBA MO COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTaHABJIMBATH MPUUUMHHO -
CJICACTBCHHBIC CBA3U MCKAY JAaHHBIMU XAPAaKTCPHUCTUKAMU BCIICCTBA,

- COCTaBJIAITb MOJICKYJIAPHBIC W IIOJIHBIC HMOHHBIC YPABHCHHA II0 COKpAIICHHBIM HWOHHBIM
YPaBHEHUSM,;

- IIPOrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA MTPOABJIATE OKHCINUTCIBHBIC NJIM BOCCTAHOBUTCIIbHBIC
CBOICTBA C YUETOM CTEIECHEN OKUCIECHHUS JJIEMEHTOB, BXOJAIIUX B €r0 COCTAB;

- COCTaBJIAATb YpPaBHCHUSA peaKuHﬁ, COOTBCTCTBYIOIIMX ITIOCICAOBATCIBHOCTHU npeBpameHHﬁ
HCOPraHNM4YCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB;

- BBIIBUI'aTb WU IMPOBEPATH SKCIICPUMCHTAJIBHO 'MIIOTE3bI O PE3YJIbTaTax BOSI[GfICTBHSI Pa3IMYHBIX
(hakTOpOB HAa UBMEHEHHE CKOPOCTU XUMHUECKON peaKIlvi;

- HCIIOJBb30BAaTh HpI/IO6peT€HHI)I€ SHAaHUA JId OKOJIOTHYCCKMU TI'paMOTHOI0 TIIOBCIACHUA B
OKpYKarollen cpene;

- HCIIOJIb30BAaThb HpI/IO6peT€HHI)I€ KIIFOUYCBBIC KOMIICTCHIMU IIPW BBINIOJIHCHHUU IIPOCKTOB U
y4eOHO-HUCCIEAOBATEIbCKUX  3a7a4 10 HW3YYCHHIO CBOWMCTB, CHOCOOOB TOJYYCHHUS U
pacro3HaBaHUs BEIECTB;

- 0OBEKTHBHO OLCHHUBATH I/IH(i)OpMaI_H/IIO 0 BCIICCTBAX U XUMHWYCCKUX IMTPOLECCAX,

KPUTUYECKH OTHOCUTHCS K TICEBJOHAydYHOW WH(OpManuu, HEI0OpOCOBECTHOW pekiaMme B
CpeacTBax MaccoBoM nHpopmanuu;

- OCO3HaBaTb 3HAYCHUE TCOPCTUUYCCKHX 3HAaHUU 110 XUMHU JJIA HpaKTI/I‘IeCKOfI OCATCIIBHOCTHU
YeJI0BeKa;

- co3JaBaTh MOJEIM M CXEMbl JUIsl pellieHus Y4eOHBIX M TMO3HABATENbHBIX 33/a4; MOHUMATh
HE0OX0IMMOCTb COOJIIO/IEHUS TTPEITUCAHHH, TpeasiaraéMbIX B MHCTPYKIUSX 10 UCIOJIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUU U JIP.

Paszgean 11
Conep:xanue y4eOHOT0 npeaMera

B cucreme ectecTBeHHOHAy4HOTO 00pa30BaHUs XMMMs KaK Y4eOHbIN MpeIMeT 3aHUMAET
BaXHOE MECTO B IIO3HAHUM 3aKOHOB NPUPOAbI, (OPMUPOBAHUM HAYyYHOW KapTUHBI MHpa,
CO3/IaHMM OCHOBBI XMMUYECKHUX 3HAHWM, HEOOXOAMMBIX I MOBCEIHEBHOW >KU3HU, HABBIKOB
3JI0pOBOTO M 0€30MacHOro JJIsl YelOBeKa M OKpYXKarolleil ero cpeabl o0pa3a jKHU3HHU, a TaKXKe B
BOCIIMTAHUH SKOJIOTUYECKOH KyJIbTYpBHI.

VYcneuHocTh  M3ydeHMsl XMMMU  CBSi3aHA C  OBJIQJIGHUEM XHMHUYECKUM  SI3BIKOM,
coOItoJIecHUeM MpaBuil Oe30macHOM pabOThl HPU BBHIMOJHEHUH XMMHMYECKOIO SKCIEpUMEHTa,
OCO3HAHHMEM MHOTOUYHNCIIEHHBIX CBA3EH XMMUU C JPYTHUMH IIPEAMETAaMU IIKOJIBHOTO Kypca.

IIporpamma BkiO4aeT B ceOs OCHOBbI HEOPraHMYECKOW M OPraHWYEeCKOM XUMMH.
I'maBHON uzeeil mporpammbl sIBIIsS€TCSl CO37aHUE 0a30BOr0 KOMILJIEKCA OMOPHBIX 3HAHUN IO
XHMUH, BBIPAKEHHBIX B ()OPME, COOTBETCTBYIOIIEH BO3PACTy 00YUaIOIIMXCS.

B coxepxaHMM JaHHOTO Kypca NIPEJICTaBJIECHBl OCHOBOIIOJIAralOIIME XHMHUYECKUE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIINE U3yUEHHE COCTaBa U CTPOEHUS BEIECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOEHMS, MPOTHO3UPOBAHUE CBOMCTB BEILECTB, UCCIECIOBAHHE 3aKOHOMEPHOCTEN
XUMUYECKUX TpEeBpaIleHui M MyTell yNpaBieHHs UMH B LENAX IOJY4YCHHs BELIECTB U
MaTepUaJIoB.



TeopeTueckyto OCHOBY M3y4y€HHUS HEOPraHMYECKOW XHUMHUHU COCTaBJISIET aTOMHO-
MOJIEKYyJIsipHOE yueHue, [lepuonmueckuit 3axkon .M. MenneneeBa ¢ KpaTKUMHU CBEICHUSIMUA O
CTPOEHUM aToOMa, BHJAaX XUMHUYECKOW CBSA3HM, 3aKOHOMEPHOCTSAX IPOTEKAHHUS XUMMUYECKUX
peaKiui.

B u3ydeHum kypca 3HauMTeIbHAs pOJIb OTBOAMTCA XUMMUECKOMY AKCIEPHUMEHTY:
IIPOBEJICHUIO IIPAKTUUYECKUX U J1a0OpaTOPHBIX PadOT, OMMCAHUIO PE3YIbTATOB YUYEHUYECKOTO
HKCTIIEPUMEHTA, COOIOACHUIO HOPM M IIPaBUII O€30MaCHON pabOThl B XUMHUECKOW 1a00paTopuu.

Peanuzanus naHHON mporpaMMbl B Ipoliecce OOyYeHHUs IO3BOJIMT OO0ydaroluMcs
YCBOMTD KJIFOUEBbIE XUMUYECKHE KOMIIETEHIIMH U TIOHATDH POJIb U 3HAYEHUE XUMHUH CPEAU IPYTUX
HayK O IIPUPOJIE.

N3yuenne npenmera «XuMHUsS» B 4HacTH (OPMHUPOBAHUSA Y OOYYAIOIIMXCS HAYYHOTO
MHPOBO33PEHHUS, OCBOCHMs OOIIEHAYUYHbIX METOJO0B (HaOJIOACHHE, U3MEPEHUE, HKCIEPUMEHT,
MOJETUPOBAHUE), OCBOEHMSI MPAKTUYECKOTO TPUMEHEHMs] HAayYHbIX 3HAHUW OCHOBAHO Ha
MEXIpPEIMETHBIX  CBs3AX C npeaMmeramu: «buonorus», «['eorpadus», «Mctopus»,
«Jluteparypa», «Martemaruka», «OCHOBBI 0€30MAaCHOCTU JKU3HEIEATEIBHOCTH», «Pycckuii
SA3BIK», «DPU3HKa», «IKOIOTUIN.

IlepBoHayabHBIE XMMHUYECKHE TOHATHSA

[Ipeamer xumun. Tenma u BemectBa. OCHOBHBIE METOJBI TO3HAHMS: HAOIOJEHUE,
W3MEpPEHHE, SKCIEPUMEHT. DU3NYECKHE U XUMUYECKUE SIBJICHUSA. UMCThIE BEIIECTBA U CMECH.
Crioco0Os1 pazneneHusi cMeceir. AtoM. MoJiekyna. XUMHUYECKHN 3JIEMEHT. 3HAKH XUMUYECKHUX
aneMeHTOB. [IpocThie W CHOXKHBIE BellecTBAa. BaleHTHOCTb. 3aKOH IOCTOSIHCTBA COCTaBa
BemecTBa. Xumudeckue Gopmynasl. Muaekcel. OTHOCHTENbHAass aTOMHAs M MOJEKYJsApHas
Maccel. MaccoBasi 10711 XMMHYECKOTO 3JIEMEHTa B COCAMHEHHUHM. 3aKOH COXPAHEHHS MaccChl
BemecTB. XuMH4eckue ypaBHeHHs. KoadduumeHTsl. YClIoBUS W TpU3HAKA TMPOTCKAHUS
XUMHUUYECKUX peakiuii. Mojb — equHuIIa KOJIMYeCTBa BeniecTBa. MoJlisipHast Macca.

Kucaopoa. Bonopoa

Kucnopon — xumuyeckuit sneMeHT U mpoctoe BemiecTBo. O30H. CocraB BO3ayXa.
du3nyeckue W XUMHUYECKHE CBoMcTBa Kuciopona. [lojiydeHWe M NPUMEHEHHE KHUCIOpOoa.
TennoBoit 3pdext xumuuecknx peaknuil. [loHsTHE 00 3K30- M IHIAOTEPMHUYECCKUX DPEAKITUAX.
Boaopon — xumMuueckuil 3€MEHT U NPOCTOE BelecTBO. PU3MYECKHE U XUMHUUYECKHUE CBOMCTBA
Bojiopona. IlonydueHnue Bogoposa B jnadoparopuu. IlomydeHre Bogopoia B MPOMBIILICHHOCTH.
[Ipumenenne Bogopoaa. 3akoH ABorazpo. MossipHblil 00beM razoB. KauecTBeHHBIE peakiiuyu Ha
razoo0pasHbie BemecTBa (KUCI0po, Boopoa). OObeMHBIE OTHOIICHHS Ta30B MPU XUMHYECKHX
peaKIusx.

Bopga. PacTrBopsl

Bopna B npupone. Kpyrosopot Boasl B npupojae. Ouznueckne 1 XMMUYECKHUE CBOMCTBA
BoJibl. PacTBOpHBI. PacTBOpMMOCTH BeliecTB B Bojie. KoHleHTpanus pacTBopoB. MaccoBas J101s
pacTBOPEHHOTO BEIIECTBA B paCTBOPE.

OcCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeINHEHU

Oxcunpl.  Knaccuduxamms. Homenknarypa. @dusuveckne CBOHCTBA  OKCHIOB.
Xumuueckue cBoiMcTBa oOkcuaoB. llomydyeHne wu mnpuMeHeHHe OKCHAOB. (OCHOBaHHSL.
Knaccugukanus. Homenxiatypa. ®dusnueckue coiictBa ocHoBaHM. IloaydyeHue ocHoBaHUiL.
XuMHYecKue cBOicTBa OcHOBaHWU. Peakmus nHeltpanmuzanuu. Kucnotsl. Krmaccuduxamms.
Homenknarypa. ®usnueckne cBouctBa KucioT. [lomydeHne ©W NpPUMEHEHHE  KHUCIIOT.
XUMHUECKHE CBOMCTBA KUCIOT. MIHIuKaTopbl. MI3MeHeHne OKpacku MHAWKATOPOB B Pa3IMYHbBIX
cpenax. Comu. Knaccuduxanusa. Homenknarypa. ®@usudeckue cBoiictBa coseil. [lonxyuenue u
NPUMEHEHHUE CcOoJield. XUMUYECKHE CBOWCTBA coyiell. ['eHeTmueckas CBsI3b MEXIy KilacCaMH
HEOpraHuveckux coeauHeHuit. [IpobieMa 6e30MacHOro MCIOIb30BAHUS BEIECTB M XUMUIECKIX



peaKkuuii B MOBCETHEBHOM KM3HU. TOKCHYHbBIE, TOPIOUHE U B3PBIBOOIIACHBIE BelleCcTBa. briTOBas
XUMUYECKasi FPaMOTHOCTb.

Ctpoenue atoma. Ilepuoanyeckuii 3aK0H U MepHOAMYECKAsi CUCTEMa XMMHYECKUX
asemeHTOB /I.U. MeHnaeneeBa

Crpoenue aroma: sapo, sHepreThyeckuili ypoBeHb. CocTaB sjipa aroMa: IPOTOHBI,
HeuTponsl. M3oromnbl. Ilepuommueckuin 3axkon .M. MenneneeBa. Ilepuommyeckas cucrema
xumudeckux sneMeHTtoB .M. MenneneeBa. ®PuU3MYECKUH CMBICT aTOMHOTO (MOPSIAKOBOTO)
HOMEpa XHMMHYECKOTO »3JEMEHTa, HOMEpa TPyNIbl M TEpPHoJia MEePUOAUYECKON CHUCTEMBI.
CrpoeHue SHEpreTMYecKWx ypoBHEM aroMoB mepBbIX 20 XUMHUYECKMX DJIEMEHTOB
nepuoguueckoi cucremsl .M. MenneneeBa. 3akOHOMEPHOCTH W3MEHEHHSI CBOWCTB aTOMOB
XUMUYECKUX DJIEMEHTOB U MX COCIMHEHUM HAa OCHOBE TOJIO)KEHUS B MEPUOJAMYECKON CHCTEME
J.1. MenneneeBa u crpoeHus atoma. 3Hauenue [lepuoaunueckoro 3akona JI.M. Menaeneena.

CTtpoeHue BelecTB. XUMUYECKAs CBA3b

DNEeKTPOOTPUIIATEILHOCTh aTOMOB XUMHYECKHX 37eMeHTOB. KoBalleHTHasi XuMHueckast
CBSI3b: HEMOJsIpHasi U moJisipHast. [loHsATHE O BOJOPOAHON CBSI3M M €€ BIUSHUM Ha (PU3UUYECKUE
CBOMCTBa BemIECTB Ha mnpumepe Boabl. MonHas cBsS3b. Meramnuyeckass CBS3b. THUIbI
KPUCTAJUTMYECKUX PEIIETOK (aToOMHAasi, MOJIEKYJISIpHAs, HOHHAs, METAUTNYECKast). 3aBUCUMOCTh
(bMBUYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAITUIECKOM PEIIETKH.

XuMHUYeCKHE Peakunu

[lonatne o ckopocTH XMMHMYECKOW peakunu. DakTopbl, BIHSIONIME HAa CKOPOCTh
xuMmuueckoi peakuuu. [lonstue o karamuzarope. Kiaccubukanus XUMHUYECKUX peaklMid MO
pa3IUYHBIM TPU3HAKAM: YHCIY M COCTaBYy HMCXOJHBIX M TIOJYYCHHBIX BEIIECTB; W3MEHEHUIO
CTENEHEH OKUCIIEHUS] aTOMOB XMMHMUYECKHUX 3JIEMEHTOB; MOTJIOIIEHHUIO WM BBIICJICHUIO SHEPTUU.
DJIEKTPOJIMTHYECKAS JTUCCOLMAIMA. ODJEKTPOJUTHI M HEdEKTpoJuThl. Moubl. Katnonsl u
aHWOHBI. Peakniuu wOHHOTO OOMeHa. YCIOBHUA MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa.
DJIEKTPOJIMTUYECKAST JIUCCOLMANMA KHUCJIOT, IMienoded u cojeid. CTeneHb OKHUCICHHS.
OnpeneneHre CTENEHUW OKUCIEHUS AaTOMOB XUMHUYECKHX J3JEMEHTOB B COCAMHEHUSX.
Oxucnurens. BoccranoBuTenb. CyllIHOCTh OKACIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIUH.

Hemetanusl IV — VII rpynn u ux coennHenust

[lonoxxeHne HeMETaNIOB B MEPUOJUYECKOW CHCTEME XUMHUYECKUX 3iemeHToB J[.M.
MenneneeBa. OOuiue cBoiicTBa HeMeTaIOB. ['anoreHsl: pu3NYecKue U XMMHUYECKHUE CBOMCTBA.
CoenuHeHus TrajoreHoB: XJIOPOBOJOPOJ, XJIOPOBOJOpoAHas Kuciota u ee coym. Cepa:
¢buznueckue u xuMmuueckue cBorctBa. CoeaMHEHUs Cepbl: CEPOBOJOPOJ, CYIbPHUABI, OKCHUIbI
cepbl. CepHasi, CEpHUCTasi U CEPOBOJOPOAHAS KHUCIOTHI M HX COJNU. A30T: (usnueckue u
xumuyeckue cBorctBa. Ammuak. Conu ammoHusi. OKcuIpl a3oTa. A30THasi KACIOTA U €€ COJIH.
®ochop: Pusnueckne n xumudeckue cpoiictBa. Coenunenus ¢docdopa: okcun docdopa (V),
oprodochopHast KHCIOTa M €€ CONU. YTIepod: (Qu3Mdyeckhue W XUMUYECKHUE CBOWCTBA.
AnnoTtponus yriepoaa: anMas, rpadut, kapOouH, ¢ymiepensl. CoeMHEHUs Yriepoaa: OKCHIbI
yraepoaa (II) u (IV), yronbnas kucnora u ee conu. KpemHUit 1 ero coequHeHus..

MeTaJL1bl M UX COCIUHEHUSA

[lonoxxeHne MeTaIJIOB B MEPUOJUYECKOW CHUCTEME XUMHUYECKUX a3neMeHtoB JI.M.
MenneneeBa. Mertamibl B Ipupoje U obume crnocoObl ux mnoiydeHus. OOmue Qusnueckue
cBoiicTBa MerawioB. OOIIMEe XUMHUYECKHE CBOMCTBA METAJJIOB: PEAKIUU C HEMETaJUIaMH,
KHCIIOTaMH, COJISIMH. DJIEKTPOXUMUYECKUN Psii HanpsbKeHud MetauioB. Lllenounsie MeTamisl 1
ux coenuHenus. llenoynozeMenbHble METAIIBI U UX COCTUHEHUS. ATIOMUHUN. AM(OTEPHOCTH
okcuga U rujpokcuaa amtoMunus. JKenezo. CoeauHeHus »xene3a W WX CBOWCTBA: OKCHUIBI,
ruapokcuabl u conn xenesa (11 u II1).

IlepBoHava/IbHBIE CBeIeHUS 00 OPraHUYeCKMX BellecTBax

[lepBoHauanbHbIE CBEACHHS O CTPOCHUHM OPraHUYECKUX BEIIECTB. YTIEBOJOPOAbl: METAH,
9TaH, OTWieH. VICTOYHWUKM  YITIEeBOJOPOJIOB:  NPHUPOJAHBIA  ra3, HePTh,  YroJb.
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Kucnopoacoaepxaiue coeiuHEHUs: CHUPTHI (METAHOJ, 3TaHOJI, TIJIMLEPHUH), KapOOHOBBIE
KHUCIIOTHI (YKCYCHasi KHCJIO0Ta, aMUHOYKCYCHAsi KUCJIOTa, CTEAPUHOBAsS U OJIEMHOBAs KUCIOTHI).
buosiornyeckn BaKHbIE BEIIECTBA: KHUPBL, TIIOKO3a, OENKH. XUMHUYECKOE 3arpsi3HEHHE
OKpPY’KaIoIlel Cpebl U €ro NOCIEACTBHUS.

Tunbl pacyeTHBIX 3a1a4:

Boruncnenue MaccoBoil 10J1M XUMUYECKOTO 3JIEMEHTA 0 (popMyJie COETMHEHUSI.

YcTaHoBIIeHHE MPOCTEUIel GOpMYIbl BEIIECTBA MO MACCOBBIM JIOJISIM XUMUYECKUX
3JIEMEHTOB.

Bbrunicnenus mo XMMHUYECKUM YpaBHEHHSIM KOJMYECTBA, 00beMa, Macchl BELIECTBA I10
KOJIMYECTBY, 00bEMY, MAaCCE PEareHTOB WIH IIPOJYKTOB PEaKI1H.

Pacuer MaccoBo#i J0JIM paCTBOPEHHOTO BEILIECTBA B paCTBOPE.

IIpumepHbIe TeMBbI IPAKTHYECKUX PAdOT:

JlabopaTopHoe obopymaoBaHuEe W TpHeMbl oOpariieHus ¢ HUM. [IpaBuna Oe3omacHon
paboThl B XUMUYECKOH J1abopaTopuu.

OuncTKa 3arpsi3HEHHON MOBapEHHOM COJIM.

[Ipu3Haky NpoTeKaHUs XMMUYECKUX PEAKIIUH.

[Tosydenune kucmopoaa U U3y4eHHE €ro CBOMCTB.

[Tosnydenune Bo10poaa U U3YYEHUE €0 CBOWCTB.

[IpuroroBieHne pacTBOPOB C ONIPEAEITEHHON MAaCCOBOM JI0JIEH PACTBOPEHHOIO BEIECTBA.

Pemenne skcriepuMeHTaNbHBIX 3a7ad N0 TemMe «OCHOBHbBIE KJIacChl HEOPraHMYECKHUX
COEIMHEHUI.

Peakuun nonnoro oomMeHa.

KauecTBeHHbIE peakIi Ha HOHBI B PacTBODE.

[Tosnydenne aMMuaka M U3y4eHHE €ro CBOMCTB.

[Tosnydenune yriaekucioro ra3a u u3y4eHue ero CBOMCTB.

Pemenne skcnepumeHTanbHBIX 3amad 1mo teme «Hemeramnsr IV — VII rpynn m ux
COCTMHEHUI.

Pemenue sxcniepuMeHTaIbHBIX 3aa4 M0 TeMe «MeTasllbl U UX COeTUHEHUSY.



Paznen I1l. TemaTnueckoe IVIAHUPOBAHHE C YKA3aHUEM KOJIHYECTBA 4YaCo0B,

OTBOJMMBIX HA OCBOEHHE KAXKI0H TeMBbI

KJIACC
Ne Kou- IIpumeyanue
Ne | m/m (ucmoJb30BaHue
Tema ypoka BO
nn| B obopynoBanus Touku
TeMe acon pocra)
IlepBoHaYabHBbIE XMMUYECKHE MOHATHSA (254)
1 1 [Ipeamer xumuu. Tena u BemecTna. 1
OcCHOBHBIE METOIBI TTO3HAHMUS:
HaOII0/ICHUE, H3MEPEHUE, SKCIICPUMEHT.
2 2 | IlpakTrueckasi pabota Nel. JlaboparopHoe 1 Hudposas mabopartopus
000pyI0BaHNE U TTPUEMBI OOPAILICHUS C RELEON
HuM. [IpaBuna 6e3onacHoi paboTHI B [MudpoBoii naTunk
XUMHUYECKOH maboparopun. CTpoeHHe TeMIIepaTypbl
IIJIAMEHHU. CnuproBka
Cgeya.
3 3 | ®usnyeckue U XUMHYCCKUE SBICHUS 1
4 4 | Yucreie BemecTtBa 1 cMecH. CriocoObl 1
pa3aeneHust cMecei
5 5 | Ilpaktuueckas pabora Ne2. Ounctka 1
3arpsiI3HEHHOM MOBAPEHHOM COJIH.
6 6 | AroMm. Monekyna. 1
7 7 | XUMUYECKUHN IeMEHT. 3HAKH XUMHYECKHUX 1
3JIEMEHTOB
8 8 [IpocTeie U CIOXKHBIC BEIIECTRA. 1
9 9 | BaneHTHOCTH 1
10 10 | 3aKoH IIOCTOSIHCTBA COCTABa BEILIECTBA. 1
11 | 11 | Xumuueckue popmynsl. MHIEKCHI. 1
12 | 12 | OTtHOcHTENbHAs aTOMHAS U MOJICKYJISIpHAst 1
Macchbl
13 13 | MaccoBas qoJst XUMHUYECKOTO JIEMEHTA B 1
COEIMHEHHUU.
14 14 | Brerynuciaenue MacCOBOM JOJIA XUMHUYECKOTO 1
aJIeMeHTa Mo (GOpMyJie COCTMHEHUSI.
15 | 15 | Ycranosnenue npocTteiiiei hopMyIibt 1
BEII[ECTBA [0 MACCOBBIM J0JISIM
XUMHYECKUX DTIEMEHTOB.
16 16 | MaccoBast 101 XUMHYECKOT'0 DJIEMEHTA B 1
COETMHEHU U
17 | 17 | 3akoH coXpaHEHHS MacChl BEIIECTB. 1 BEChl TEXHOXUMUYECKHE
JleMOHCTpaIMOHHBIN SKCTIEPUMEHT. «3aKOH WJIH DJIEKTPOHHBIE; CBEYA;
COXpaHEHHUs MAacChl BELLIECTB) koJ10a mnockoaonHas 250
MJT; JTIOKKA JUTSI COKUTAHHSI
BEIIIECTB
18. | 18. | Xumwuueckue ypaBHeHUS. Ko UImeHTsI. 2
19 | 19
20 | 20 | YcnoBus M IPU3HAKH POTEKAHUS 1

XUMHUYCCKUX pCaKHHﬁ.




21

21

[Ipaktuyeckas padora Ne3. IlpuzHaku
MIPOTEKAHUS XMMUYECKUX PEAKLIUM.

22

22

Mouib — equHMIIA KOJTMYECTBA BEIECTBA.
Momnspnas macca.

23

23

Moumnspnas macca.

24

24

KonTponsnas padora Nel no teme
«HepBOHa‘-IaJII)HI)Ie XUMHNYCCKHUEC ITOHATHSA»

25

25

Boruncnenus no XMMMYECKUM ypaBHEHUSM
KOJIMYeCTBa, 00beMa, MacChl BEIIECTBA IO
KOJIMYECTBY, 00BEMY, MAacCe pEareHTOB WU
MIPOJIYKTOB PEaKIiu.

Kucaopoa. Bonopoa (94)

26

Kucnopo — XxumMu4eckuii 3JIeMEHT U
npocroe BemecTBo. O30H. CocTaB Bo3ayXa.

27

duznueckre 1 XUMUYECKUE CBOIICTBA
KHUCJIOpO/Ia.

28

w

[Tony4yeHue u npuMEeHEHUE KUCIOPOa.

29

[IpakTueckas paborta Ne4. Ilonyuenue
KHCJIOPOJA U U3Y4YEHHUE €r0 CBOICTB.

30

Bomopoa — XUMHUYECKHIA SJIEMEHT U
npocroe BemiecTBo. [Toyuenue Boiopoia B
naboparopuu. [losryaeHue Bogoposa B
MTPOMBIIUICHHOCTH.

31

duszndeckre 1 XUMHUYECKHE CBOMCTBA
BoJiopona. [IpumeneHue Bogopoa.
KadecTBeHHBIC peakiiny Ha Ta3000pa3HbIe
BeIecTBa (KUCJIOPOI, BOAOPO).

32

[Ipaktrueckas padota Ne5. [Tonydenue
BOJIOPO/JIa ¥ U3YUEHUE €TO CBOMCTB.

33

3akoH ABorazipo. MossipHbIii 00bEM Ta30B.
OO0beMHbIe OTHOILICHHUS Ta30B IPU
XUMHUYECKUX PEaAKIIHIX.

34

BrrunciaeHus mo XuMHYeCKUM YpPaBHCHUAM
KOJIMYCCTBA, O6’BeMa, MacCcChlI BEIICCTBA I10
KOJIMYCCTBY, 06’beMy, MacCCC pCarcHTOB WU
IIPOAYKTOB PCAKIINH.

Bona. PacTBopbl. (54)

35

Bopna B mpupone. KpyroBopot BoibI B
npupoje. PU3n4ecKue 1 XUMUYECKUE
CBOMCTBA BOJIbI. JIeMOHCTpallMOHHBIN
JKCIIEPUMEHT .

«Pa3noxxeHue Bobl AIEKTPUUYECKUM
TOKOMY.

npubop I ONBITOB €
AIIEKTPUIECKIM TOKOM;
UCTOYHHK HOCTOSIHHOTO
TOKa: NpOOUpPKH — 2 MIT. ,
POHYMEPOBAHHBIE;
JTY4UHKA,; CIHMPTOBKA;
MPOOKK — 2 IIT, MUHIIET.

36

PactBOpBI. PacTBOPpUMOCTB BEILIECTB B BOJE.

KOHHGHTpaHI/IH pacTBOPOB. MaccoBas nois
PACTBOPCHHOI'O BEIICCTBA B pACTBOPEC.

37

Pacuer maccoBo# 707U pacTBOPEHHOTO
BEILIECTBA B pACTBOPE.
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38 4 | Ilpaktuueckas padora Ne6. [IpuroroBnenue 1
pacTBOPOB C ONPEIEICHHON MaCCOBOU
JI0JIei paCTBOPEHHOTO BEIIECTBA.
39 5 | KonTponbHas padoTa Ne2 o teme 1
«Kucnopon. Bonopon. Boxay.
OcHoOBHBIE KJIaCChl HEOPraHu4YecKkux coeanuenui (174)
40 1 | Okcuapl. Knaccudukanus. Homenknarypa 1
41 2 | ®u3nYecKue CBOMCTBA OKCHUJIOB. 1
XHUMUYECKUE CBOMCTBA OKCUIOB.
42 3 | [lonyueHne u mpuMEHEHUE OKCHIOB. 1
43 4 | OcnoBanwms. Kimaccudukarps. 1
Homenknarypa
44 5 | dusnyeckue CBONCTBA OCHOBAHUH. 1
[Tosryaenne ocHOBaHUM.
45 6 | XuMudeckue CBOWCTBA OCHOBAHHIA. 1 Hudposas mabopartopus
JlaGopatopHblii ONBIT . «OCHOBaHMUS . RELEON
Peakuus HeWTpanuzanmum» [udposoii pH. mratus ¢
32)KUMOM; TTSTh
XHUMHUYECKHX CTakaHoB (25
MJ1); TPOMBIBAJIKA.
46 7 | Kucnotel. Kiaccudukarms. 1
Howmenknarypa. ®u3nueckue cBOCTBa
KHCJIOT.
47 8 | Ilomyuenue u mpuMeHEHNE KUCIIOT. 1
48 9 XUMHYECKHE CBOMCTBA KUCIIOT. Peakiust 1
HEUTpaIu3aIMH.
49 10 | Uunukatopsel. I3MeHeHne OKpacKu 1
MHJMKAaTOPOB B Pa3IMYHBIX Cpeaax.
50 11 | Comu. Knaccudukarus. Homenkmarypa. 1
®u3nyecKue CBOMCTBA CONEH.
51 12 | [onydyeHue 1 MPUMEHEHHUE COJICH. 1
52 13 | Xumuueckue CBOMCTBA COJICH. 1
53, | 14, | I'enernueckas CBsI3b MEXIY KJIacCaMu 2
54 15 | HeOpraHWYECKUX COCTUHEHUI.
55 | 16 | I[Ipaktuueckas pabora Ne7. Perienue 1 L{udporas mabopatopus
AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME RELEON
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX [udposoii pH. mratus ¢
coenuHeHuiy. «Onpenenenue pH 32)KUMOM; TISITh
PacTBOPOB KUCIIOT M LIEIOYECH» XHUMHUYECKHUX CTaKaHOB (25
MJT); IPOMBIBAJIKA.
56 | 17 | KontponbHas padota Ne3 o teme 1
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
COCIMHEHU .
Crpoenne atoma. Ilepnoguyeckuii 3aKoH ¥ NepuoIHYecKast
cucreMa xumu4deckux djemMeHToB JI.U. MenaeneeBa (54)
57 1 | Crpoenue atoma: S1po, SJHEPreTHUECKHUIA 1
ypoBeHb. COCTaB sijipa aromMa: MPOTOHBI,
HEUTpOHBI. M30TOMBI.
58 2 [lepuoaunueckas cuctemMa XUMUYECKUX 1
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anemeHTOB J[.1. Menaeneera. duznyeckuii
CMBICJI aTOMHOTO (TIOPSIIKOBOT'0) HOMEPA
XUMHUYECKOTO AJIEMEHTa, HOMEPA IPYIIbI U
IEpUO0JIa IIEPUOJINYECKON CUCTEMBI.

59

w

[Iepnognueckuit 3akoH [I.11. Menneneesa.

60

CrpoeHue sHepreTUYeCcKuX ypoBHEN
aTOMOB MepBbIX 20 XUMHUYECKUX DIIEMEHTOB
nepuoandeckon cucremsl 1. 1.
Menpeneena.

61

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
aTOMOB XMMUYECKHUX JIEMEHTOB U HX
COCIMHEHUI Ha OCHOBE TMOJIOKEHUS B
nepuoanueckoit cucreme /.M. Menneneera
U CTPOCHHS aToMa. 3HAUYCHHE
[Iepunoanueckoro 3akona /1. 1.
Menpeneena.

Crpoenue BemecTB. XuUMH4YeCKas cBs3b (44)

62

1

HNonHuast cBs3b.

63

2

DIIEKTPOOTPUIIATETHLHOCTh AaTOMOB
XUMHYECKNX dieMeHToB. KoBaneHTHas
XUMHYECKas CBSA3b: HEMOJISIPHAS U
noJisspHast. [ToHsITHE O BOJOPOTHOM CBSI3U U
ee BIUSHUU Ha (PU3UYECKHE CBOMCTBA
BENIECTB HA MPUMEPE BOJIBI.

64

w

MeTtannuueckas CBA3b.

65

THITBI KPUCTATUTMYECKHUX PEIIETOK
(aTomMHas1, MOJIEKYIISIpHASI, HOHHA,
MeTaJUTM4ecKas ). 3aBUCUMOCTh (PU3UUECKHUX
CBOWCTB BEIIIECTB OT TUTIA
KpUCTaJNTNIECKOH penreTku. OuHaHCcoBast
IPaMOTHOCTB. JIeMOHCTpaIMOHHBIH
sKcniepuMeHT. «Temmeparypa TaBiIcHUs
BEIIECTB C pa3HBIMHU THUIIAMH
KPUCTAUTNICCKUX PEIIETOK»

[udposas mabopatopus
RELEON

Hudposoii naTunk
TEeMIIEpaTypbl IUIATUHOBBII;
JATYUK TeMIIepaTypbl
TepMOIIapPHBIA

Xumuyeckue peakuuu (34)

66

Crenenb okucnenus. OnpeneneHue
CTEIIEHU OKUCJIEHU aTOMOB XUMHUYECKUX
3JIEMEHTOB B COCAUHEHUAX.

67

Oxwucanrenb. BoccTaHOBUTEND.

68

KonTtponbnas padora Ne4 o teme
«Ctpoenue atoma. [leproauuecknii 3ak0H
J.1. MenneneeBa. CTpoeHue BEMIECTBA»

IloBTOpenue (24)

69,
70

1,2

IloBTOpEHUE
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KJIACC

Ne Kou- IIpumeyanue
Ne | m/m (ucnosib30BaHHE
nn| B Tema ypoka Bo obopynoBanus Touku
TeMe acon pocra)
XuMnueckue peakuuu(24)

1 1 | Crenens okucnenusi. OKUCIUTEb. 1
Boccranosurens

2 2 | CymHOCTh OKHCITUTEIIEHO-BOCCTAHOBUTEIIHHBIX 1
peaKiui.

Kucaopoa. Bogopon (14)

3 1 | TeruoBo#i 3ppekT XUMUIECKUX PEAKITHIA. 1 [Mudposas
[onsiTne 006 9K30- U YHAOTEPMHUECKIX nabopatopust
peakuusx. JleMOHCTpallMOHHbBIN SKCIIEPUMEHT. RELEON
«TermoBoit 3peKT pacTBOpEeHUs BEUIECTB B [udposoit naTumk
BOJIE» TeMIIepaTypbl

TIJTATUHOBBIN
Xumuyeckue peakuuu (94)

4 1 | IloHsiTHe O CKOPOCTU XUMUYECKOH peaklnu. 1 [Mudposas
®DakTOpBI, BIUSIONINE Ha CKOPOCTh XUMHYECKOH nabopatopust
peakuuu. [lonsitue o katanuzarope. RELEON
JleMOHCTpanmoHHbIHN ONBIT. «M3ydeHne BIUsTHUAS [udposoit naTuamk
pa3IuYHbIX (PaKTOPOB TeMIepaTypbl
Ha CKOPOCTb PEaKIII» TJTATUHOBBIH

5 2 | Knaccudukarnus XHMHYSCKUX peakIuid 1o 1
Pa3IMYHBIM MPU3HAKAM: YHUCITY U COCTaBY
HCXOJHBIX U MOJTYYEHHBIX BEIIECTB; U3MEHEHUIO
CTENeHEN OKUCIICHHUS aTOMOB XUMHUYECKUX
3JIEMEHTOB; MOTJIONEHUIO WU BbIICJICHUIO
SHEPIUu.

6 3 DIEKTPOTUTHIECKAs TUCCOIMALIHS. 1

7 4 | DIEKTPOJIUTHI K HEAJIEKTPOJIUTHL. IOHBI. 1 Hudposas
Karuons! u annonsl. JIJabopaTtopHbIiil OMBIT . nabopaTtopust
«CuinpHbIe U cadble SJEKTPOIUTHI RELEON

[Hudposoii qaTunk
AIIEKTPOIIPOBOTHOCTH

8 5 DIIEKTPOJIMTUYECKAS AUCCOIUALINS KUCIIOT, 1
LIEJIOUEN U COJIEH.

9 6 Peakiuu nouHoro ooMena 1

10 7 | YcnoBus npoTeKaHus peakiuii HOHHOTO 1
oOMmeHa.

11 8 | IlpakTuueckas pabora Nel. Peakunu HOHHOTO 1 [Tudposas
oOMmeHa. nabopatopust

RELEON
[udporoii gaTuuk
HIIEKTPOIIPOBOTHOCTH

12 9 | KonrponbHas padota Nel no Teme 1

«XUMHUYECKUE PEAKIIUN.
Hemeranawl 1V — VIl rpynn u ux coegnnenns (264)
13 1 [TonoxeHue HEMETauIoB B EPHOIMUECKON 1

CUCTEMEC XUMHUYCCKUX DJICMCHTOB I[I/I




Menneneesa. O01Iie CBOMCTBA HEMETAIIOB.

14 2 | Tanorensl: (pu3nvecKkrue 1 XUMUIECKHE 1
CBOMCTBA.
15, | 3,4 | CoenuHeHUs TaJOTCHOB: XJIOPOBOJIOPOI, 1
16 XJIOPOBOJOPOHASI KUCIIOTA U €€ COJIH.
17 5 | Cepa: pusndeckue u XHMHYECKHAE CBOWCTBA. 1
18 6 | CoemuHEHUs CEpBI: CEPOBOAOPO, CYIb(OUIBI, 1
OKCHJIBI CEPBI.
19 7 | CepHucCTas 1 cepoBOJOPOIHAS KUCIOTHI U UX 1
COJIH.
20, | 8,9 | Cepnas kucmnora. 1
21
22 | 10 | KontpospHas padota Ne2 mo teme 1
«Hemeramb»
23 | 11 | A30T: pusHUecKre U XUMHUECKHE CBOWCTBA. 1
24 | 12 | AMmuak 1
25 | 13 | Comm ammoHwUs. JIabopaTopHBIii OIIBIT. 1 [udposas
«O0pazoBaHue COJICH aMMOHHUS naboparopust
RELEON
[Mudposoii gaTuuk
AIIEKTPOTIPOBOTHOCTH
26 | 14 | [Ipaktudeckas pabora Ne2.IlomydeHne aMmmuaka 1
Y U3yYEHHE €T0 CBOMCTB.
27 15 | Oxkcumsl a3ora. 1
28, | 16, | A3oTHas KHCJIOTa U €€ COJIH. 1
29 | 17
30 | 18 | ®ocdop: puznueckne U XUMUISCKHUE CBOMCTBA. 1
31 | 19 | Coemunenwus dochopa: okcuna pochopa (V), 1
oprodochopHas KUCIIOTa U €€ COJIH.
32 | 20 | Yraepon: ¢pusnUecKue U XMMHYECKHE CBOHCTBA. 1
Aunotpomnus yriepoja: anmas, rpaduT, KapOuH,
(dynnepeHsl.
33 | 21 | Coenunenwus yriepoaa: okcuanl yriepoaa (1) u 1
(V).
34 22 | CoenuHeHus yriiepoJia: yrojibHas KUCIOTa U ee 1
COJIH.
35 | 23 | [Ipaktuueckas pabora Ne3. [Tonyuenue 1
YIJIGKHUCIIOTO Ta3a U U3YYEHHUE €ro CBOMCTB.
36 24 | KpeMHHI 1 €r0 COSMHCHUS. 1
37 | 25 | Ilpaktuueckas pabora Ne4. Perenue 1
AKCMEPUMEHTAIBHBIX 33124 10 TEME
«Hewmeramnsl IV — VI rpynn u nx
COCIMHEHUIN.
38 | 26 | KontposbHas padota Ne3 o teme 1
«Hemerambn
MeTtaubl 1 ux coequHeHust (144)
39 1 [TonoxeHne MeTamuioB B EPUOIMUECKON 1

CUCTeMe XUMHU4YeCKUux 3nemeHToB J[.1.
MenneneeBa. O0mue Gpundeckre CBOMCTBa
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MeTauoB. DUHAHCOBAsI TPaMOTHOCTb.
40 2 | Metamisl B ipupojie ¥ 0011e CriocoObl UX 1
MOJTyYCHHUSL.
41 3 | O0mue XuMHYECKUE CBOMCTBA METAIIOB: 1
peaKIuu C HeMeTaJUIaMH, KUCIIOTAMH, COJISIMH.
42 4 | DneKTpOXUMUYECKUH sl HapsyKEeHUN 1
METaJLIOB.
43, | 5,6 | lllemouHble METAIBI U MX COCAUHCHUS. 2
44
45, | 7,8 | lllemouHO3eMeNbHBIC METAJLIBI M KX 2
46 COCTMHCHUSI.
47 9 | AmoMuHHIA. 1
48 | 10 | AmMdoOTEepHOCTh OKCHIA M THIPOKCH A 1
QTFOMHHHUSI.
49 | 11 | XKene3o. 1
50 12 | CoenuHenus xkees3a U UX CBOWCTBA: OKCHIBI, 1 [Mudposas
ruapokcuabl u conu xenesa (11 u I11). nmaboparopust
JlabopaTtopusiii onbIT N2 11. «XKeneso. RELEON
OxkuciieHne Xkene3a BO BIaXKHOM BO3yXe» [MudpoBoii raTunk
JTABJICHUS
51 | 13 | [IpakTudeckas padora Ne5. Pemenue 1
AKCIIEPUMEHTATBHBIX 33/1a4 110 TeMe «MeTalIbl
Y MIX COCIHMHEHUS.
52 | 14 | KontponsHas padota Ned4 o Teme «MeTtaisl 1 1
WX COCITMHEHHS
IlepBoHayasbHBIE CBeIeHUsI 00 OpraHnyeckux Bemecrsax (144)
53, | 1,2 | IlepBoHavyayibHBIE CBEJICHUS O CTPOCHUH 2
54 OPraHUYECKUX BEIIECTB.
55, | 3,4 | YrineBonopodpl: METaH, ITaH. 2
56
57 5 VYTIeBOOPOIBI: TUJICH. 1
58 6 | McTo4HMKH YTIIeBOIOPOIOB: IPUPOIHBIN T'a3, 1
He(Th, Yyrob.
59 7 Kucnoponconepkaiue COeTMHEHUS: CITUPTHI 1
(MeTaHOJI, TaHOJI, TJIUICPHH )
60, | 8,9 | Kucmopoacoaepaiiie coeTnHEHNS: 2
61 KapOOHOBBIE KUCIOTHI (YKCYCHAsl KUCIIOTA,
CTEapHHOBAs M OJICMHOBAsI KUCIIOTHI,
AMHHOYKCYCHasl KHCIIOTA).
62 10 | buonoruyecky BayKHbIE BEIIECTBA: KUPBDI. 1
63 11 | buonoruvecku Ba)KHbIE BEIIECTBA: TIIOKO3a. 1
64 | 12 | buonoruvecku Ba)KHbIC BEIIECTBA: OCITKU. 1
65 | 13 | KontponsHas pabota Ne 5 «IlepBoHayanbHble 1
CBEICHMSI OPTaHUYECKHIX BEIIECTBY.
66 | 14 | Xumuueckoe 3arps3HEHUE OKpYKaloIIen cpe/pl 1
Y €ro MOCNIEeCTBHSL.
OcCHOBHBIE KJIACChl HEOPTAHUYECKUX COeANHeHNH (24)
67 1 | [IpoGiema Ge30MacHOrO UCTIOIB30BAHUS 1
BEIIECTB M XMMHUYECKUX PEAKIUil B
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HOBCEIHEBHOU KU3HU.

68 2 | TokcuuHbIe, TOPIOYHE U B3PHIBOOIIACHBIC
BeniecTBa. beIToBast XUMHUECKasi FPaMOTHOCTb.
IMoBTOpeHue (24)
69, | 1,2 | IloBrOopenwue
70
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