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Pa3nen 1. Iliannpyemble pe3yJbTaTbl OCBOCHHSI Y4eOHOro mpeaMera
®opMHpPOBaHNE YHHUBEPCAJIBHBIX Y4eOHBIX HeHCTBHIl.

Cranmapt ycraHaBiIMBaeT TpeOOBaHUS K pe3yabTaTaM OCBOEHHUS OOyYaroIIUMUCS
OCHOBHOH 00pa3oBaTeIbHOI POrpaMMbl OCHOBHOT'O 00IEro 0Opa3oBaHus:

JUYHOCTHBIM, BKJIOYAIOIIUM TOTOBHOCTb M  CIIOCOOHOCTH OOy4arommuxcst K
CaMOPAa3BUTUIO M JIMYHOCTHOMY CaMOOIIPEECJICHUIO, CHOPMHPOBAHHOCTh WX MOTHBALlMU K
OOy4eHHI0O U IEJCHANPABICHHON IO3HABATENbHON JESATEIBHOCTH, CHCTEMBl 3HAYUMBIX
COLIMAJIbHBIX U MEKIMYHOCTHBIX OTHOILIEHUH, IICHHOCTHO-CMBICIIOBBIX YCTAHOBOK, OTPAYKAIOIIUX
JUYHOCTHBIE U TPAKIAHCKUE NO3ULUM B JESATEIBHOCTH, COLUAIbHBIE KOMIIETEHIINH,
IIPAaBOCO3HAHUE, CHOCOOHOCTh CTaBUTh LEJIM M CTPOUTH >KU3HEHHBIE IUIaHbI, CIOCOOHOCTh K
OCO3HAHHUIO POCCUNCKOIN UJIEHTUYHOCTH B IOJIUKYJIBTYPHOM COLILYME;

MeTANpeAMeTHBIM, BKJIIOUYAIOIIMM OCBOEHHBbIE OOYYarOIIMMUCS MEXIIPEIMETHbIE
MOHATUSI W  YHHUBEpCAJIbHBbIE Yy4yeOHBbIE JEHCTBHS  (PEryIATHBHBIC, IIO3HaBaTENbHBIE,
KOMMYHHUKATHBHbBIE), CIHOCOOHOCTh HUX HCHOJb30BAHMA B YUeOHOH, [O3HABaTEIbHOM U
COLIMAJIbHOW MpPaKTHKE, CAMOCTOATEIbHOCTh IUIAHMPOBAHUS M OCYILIECTBJICHUS YyueOHOU
NeSITeIbHOCTH M OpPraHM3alud Y4eOHOro COTpYJHHMYECTBA C IeJaroraMM W CBEPCTHHKAMH,
IIOCTPOEHUE UHAUBHUAYAIbHON 00pa30BaTeIbHON TPAEKTOPHH;

NpeAMeTHBIM, BKIIOYAIOUIMM OCBOCHHbIE OOyYarOIIMMUCS B XOA€ M3y4eHUs y4eOHOro
npeaMeTa yMeHus creurpuyeckue Uil JaHHOM MpeIMeTHON 001acTH, BUIbI JESITEIbHOCTH 110
MOJIYYEHUI0O HOBOTO 3HAaHUS B paMKax y4eOHOro TMpeaMera, €ro MnpeoOpa3oBaHUI0 U
IPUMEHEHHI0O B  y4YeOHBIX, Y4YeOHO-IIPOEKTHBIX M  COLMAJbHO-IPOEKTHBIX CHUTYaLMsX,
(dbopMHpOBaHHE HAYYHOTO THIIA MBIIUICHHS, HAYYHBIX MPEJCTABICHUA O KIIOUEBBIX TEOPHUSX,
TUNAX M BHUJAX OTHOLICHWH, BJIAJEHUE HAYyYHOU TEPMHUHOJIOTUEH, KIIOYEBBIMU IIOHSATHUSIMH,
METOJIaMU U IpUeMaMH.

JInuHOCTHBIE Ppe3yabTaThl OCBOCHHMS OCHOBHOH 00pa3oBaTeIbHOM IPOrpamMMbl
OCHOBHOI'0 00111er0 00pa30BaAHUA OTPAKAIOT:

- BOCIIUTAHUE POCCUNCKOM I'pak1laHCKOM MIAEHTUYHOCTU: MaTPpUOTHU3Ma, YBaXeHUs! K OTeuecTBy,
IIPOLUIOE M HACTOSIEE MHOIOHALMOHAJIBHOTO Hapoja Poccuu; oco3HaHme CBOEW ITHUYECKON
MPUHA/JIEKHOCTH, 3HAHME HMCTOPHUHU, fA3bIKA, KYJIbTYpPbhl CBOEr0 Hapoja, CBOEro Kpas, OCHOB
KyJIbTYPHOTO Hacieauss HapoaoB Poccum U 4enmoBedecTBa; yCBOECHHE TI'yMaHMCTHUYECKUX,
JEMOKPAaTUYECKUX M TPATUIMOHHBIX [IEHHOCTEH MHOTOHALMOHAJIILHOTO POCCUICKOTO OOIIECTBa;
BOCIIMTaHME YYBCTBAa OTBETCTBEHHOCTH M J0Jra nepel PonnHoi;

- (¢opMHpOBaHHE OTBETCTBEHHOT'O OTHOILIEHUS K YYEHHMIO, TOTOBHOCTH M CIIOCOOHOCTHU
o0yJaroImuxcs K CaMOpa3BUTHIO M CaMOOOpPA30BaHMIO HA OCHOBE MOTHBAIlMM K OOYYEHHUIO U
MMO3HAHUIO, OCO3HAHHOMY BBIOOPY M NOCTPOCHHIO AajJbHEHIIeH WHANBUAYAIbHON TPaeKTOPUHU
o0pa3oBaHMs Ha Oa3e OPUEHTUPOBKU B MUpeE Mpodeccuii 1 NpodecCHOHAIbHBIX MPEANOUTECHUH,
Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOIO OTHOUIEHUS K TPYY;

- (opMupoBaHHe LETOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH M OOIIECTBEHHOM NPAKTHKH, YYUTHIBAIOIIETO COLUAIBHOE, KYJIbTYpHOE,
SA3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOI'0 MHpa;

- (hopmHpoBaHNE OCO3HAHHOT'O, YBAXHUTEIBHOTO U JOOPOKEIATEIHHOIO OTHOIIEHUS K APYTOMY
4eJI0BEKY, €0 MHEHHUIO, MUPOBO33PEHUIO, KYIbTYpPE, A3BIKY, BEpE, TPakIaHCKON MO3ULMH, K
UCTOpUH, KYJIbTYpE, PEJIIUTUU, TPATULUAM, S3bIKaM, LIEHHOCTSIM HapoaoB Poccum u HaponoB
MHUpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH IUAJIOT C JAPYTMMHU JIIOJBMH M JIOCTUTaTh B HEM
B3alMOIIOHUMAaHMS;

- OCBOCHME COLIMAIBHBIX HOPM, IMpPaBMUJ MOBEACHUS, pojieil u (HopM CcOLUUANBHONW XKHU3HH B
rpynnax U cooOIIecTBax, BKIIOYAs B3POCIIbIE U COLMAIbHBIE COOOIIECTBA; yUaCTUE B IIKOJIBHOM
CaMOYIIpaBJIE€HUH M OOILECTBEHHOM >KM3HM B TNpejeiax BO3PACTHBIX KOMIIETEHLUH € y4&ToM
PErHOHAIBHBIX, ITHOKYJIBTYPHBIX, COLIMATIBHBIX M SKOHOMHUYECKUX OCOOEHHOCTENH;



- pa3BUTHE MOPAIHLHOTO CO3HAHHWS M KOMIIETCHTHOCTH B PEHICHHMH MOpAIbHBIX HpoOJeM Ha

OCHOBE JIMYHOCTHOTO BBIOOpA, (OPMHPOBAHWME HPABCTBEHHBIX UYBCTB U HPABCTBEHHOTO

MOBE/ICHUS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHBIM ITOCTYIIKAM;

- (opMHpOBaHHE KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTH B OOLICHUH M COTPYIAHHUYECTBE CO

CBEPCTHUKAMH{, JETbMH CTapIIero M MJaJIIero BO3pacTa, B3POCIBIMH B IpoIecce

o0pa3oBaTenbHON, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-MCCIeI0BATEIbCKON, TBOPUECKON M APYTHX

BUJIOB JICSITEIBHOCTH;

- (opmupoBaHUE IEHHOCTH 3J0POBOTO W 0OE30MacCHOr0 00pa3a >KU3HHU; YCBOCHHE MPaBUII

WHIUBUIyaIFHOTO M KOJJIGKTHBHOTO O€301acHOTO IOBEJCHUS B UYPE3BBIYAWHBIX CUTYalUsX,

YTPOXKAIOLINX KU3HU U 3I0POBBIO JIFOJICH, TPAaBWJI IIOBEACHUS Ha TPAHCIIOPTE U Ha JI0pOrax;

- (opmMupoOBaHNE OCHOB PKOJIOTUYECKOW KYIBTYPHI COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO

HKOJIOTUYECKOTO MBIIUICHHUS, Pa3BUTHE ONBITA SKOJIOTUYECKH OPUEHTHPOBAHHOU pedIeKCHBHO-

OLICHOYHOW M PAKTHYECKOI AEATENBHOCTH B )KU3HEHHBIX CHTYAIHIX;

- OCO3HAHHME 3HAYCHHS CEMbH B JKU3HHU UYEJIOBEKa M OOIIECTBA, MPUHATHE LIEHHOCTH CEMEHHOMN

’KHM3HHU, YBOKHUTEIBHOE ¥ 3200TIMBOE OTHOILICHNE K YWICHAM CBOCH CEeMBbH;

- pa3BUTHE JCTETHYECKOTO CO3HAHMS Yepe3 OCBOCHHE XYIO0KECTBEHHOTO HacjeIusi HapoI0B

Poccun n Mupa, TBOPUECKOH JESTENBHOCTH SCTETHYECKOTO XapaKTepa;

- (opMHUpOBaHHE OCHOB NIPAaBOCO3HAHMS [UII COOTHECEHHS COOCTBEHHOTO TIOBEICHUS W

MOCTYNIKOB JIPYTUX JIIOZEH C HPABCTBEHHBIMH LEHHOCTSMH ¥ HOPMaMH IIOBEICHHS,

YCTAaHOBJICHHBIMU  3aKOHOAATenbCTBOM  Poccuiickoit ~ @enepauuu,  yOeXAEHHOCTH B

HEOOXOJMMOCTH 3aIlMINATh TPABONOPSIOK IPAaBOBBIMH CIIOCOOAMH M CPEICTBAMH, YMEHHN

peann30BBIBaTh OCHOBHBIE COITMANIEHBIC POJIM B TPENIEIax CBOCH J1eeCIIOCOOHOCTH.
MeTanpeaMeTHbIe pe3yJIbTAaThl 0CBOEHHS OCHOBHOI 00pa3oBaTe/bHOI MporpaMMbl

OCHOBHOIO 00111er0 00pa30BaHUSs OTPAXKAIOT:

- YMEHHE CaMOCTOSTEIBHO OIPEEIATh eI CBOET0 00YyUeHHS, CTaBUTh U (POPMYIHMPOBATh JUIS

ce0s1 HOBBIE 337a4 B yu€0e M MO3HABATEIHHOMN JESITEILHOCTH, Pa3BHBATh MOTHBBI M MHTEPECHI

CBOECH MO3HABATEIBHON JAEATEIHLHOCTH;

- yMEHHE CaMOCTOSITENIbHO IUTAHUPOBATh IIYTH JOCTMDKEHHUS IIeNieid, B TOM YHCIe

aJIbTepHATUBHbBIE, OCO3HAHHO BBIOMpaTh HambOosee 3((HeKTUBHBIE CIIOCOOBI PELIeHNs Y4eOHbBIX

Y TIO3HABaTeNIbHBIX 33/1aY;

- yMEHHE COOTHOCUTh CBOM [EHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYILECTBISATh

KOHTPOJIb CBOEH MAEATENBHOCTH B IPOIECCE JOCTHXKEHHUS DPE3yNbTaTa, OMPEAETSTh CIIOCOOBI

JeWCTBUI B paMKax MpPeJIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JAECUCTBUS B

COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyalUE;

- YMEHHE OLIEHUBATh NPAaBUIBHOCTh BBIOJHEHHs Y4eOHOH 3a1aun, COOCTBEHHbIE BO3MOKHOCTH

e€ peuieHus;

- BJQJICHUE OCHOBAMH CAaMOKOHTPOJIS, CAMOOIICHKH, MPUHATHS PEIICHUH U OCYIIECTBICHUS

OCO3HaHHOTO BbIOOpPA B y4eOHOM! U MMO3HABATEIbHOMN 1EATEIIbHOCTH;

- yMEHHE OIpeNeNsiTh TMOHATHS, CO3JaBaTh OOOOIIEHHs, YCTaHABIMBATH aHAJIOTHH,

KJ1accu(UIUpPOBaTh, CAMOCTOSTENILHO BBIOMpPATh OCHOBAHMS M KPUTEPHM JJIs KiaccuuKauuy,

YCTaHABJIMBATh TMPUYMHHO-CIEJACTBEHHBIE CBS3HM, CTPOUTHh JIOTUYECKOE PACCyKICHUE,

YMO3aKJII0ueHUE (MHAYKTUBHOE, IEIYKTUBHOE U [0 aHAJIOTUH) U JIeNaTh BHIBOJIBI,

- YMEHHE CO3/1aBaTh, MPUMEHATh U MPE0OPa30BhIBATH 3HAKU U CUMBOIIBI, MOJICTH M CXEMBI JIJIs

peleHus yueOHbIX U MO3HABATEeIbHBIX 3a/1a4;

- CMBICIIOBOE UYTCHHE;

- YMEHHUE OpPraHU30BBIBATh YU€OHOE COTPYAHUYECTBO M COBMECTHYIO JAEATEIBHOCTh C YUUTEIEM

W CBEpPCTHUKaMH; padOTaTh WHAWBHIYAIGHO W B TpYIIeE: HAXOAWUTh oOOIIee pelieHHe W

paspemiatb KOHQUIMKTBI Ha OCHOBE COTJIAaCOBaHMS MO3MIMM M y4€ra  MHTEPECOB;

(bopMyITHpOBaTh, APTYMEHTUPOBATh U OTCTAMBATH CBOE MHEHHUE,



- yYMEHHE OCO3HAaHHO WCIIOJb30BaTh PEUEBBIC CPEJICTBA B COOTBETCTBMM C 3ajJaueid
KOMMYHHKAITUU TSI BBIPAKEHUS CBOUX UYYBCTB, MBICIEH M MOTPEOHOCTEH; IIIaHUPOBAHUS U
pEeryJslud CBOCH IEATEIBbHOCTH; BJIAJICHUE YCTHOHW M TMHCHBMEHHOH pPeYbl0, MOHOJIOTHYECKOMN
KOHTEKCTHOM peublo; pa3BUTHUE MOTHBAIIMM K OBJIAQJICHHUIO KYJIbTYpPOW aKTUBHOT'O MOJIb30BAHUS
CJIOBApSIMH M IPYTUMHU TTOMCKOBBIMU CHCTEMAaMH,

- (opMuUpOBaHHE W Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIOJIB30BaHHUS WH(POPMAIIMOHHO-
KOMMYHHUKAITMOHHBIX TexHoJjorui (nanee MKT — komneTeHumn);

- (QopmMupoBaHHE W pPA3BUTHUE OHKOJOTUYECKOTO MBIIUICHUS, YMCHHE IPUMEHSITh €ro B
MMO3HABATEIPHOW, KOMMYHHKAaTHBHOM, COLIMAJILHOM TMpakTHKe ©  MNpodhecCHOHATbHOM
OpUEHTALINH.

BbInyCKHHUK HAYYUTCS:

- XapaKTepu30BaTh OCHOBHBIC METOBI TO3HAHMS: HAOII0IeHUE, U3MEPEHUE, IKCIICPUMEHT;

- CBOMCTBA TBEPABIX, KUAKHX, Ta3000pa3HbIX BEUIECTB, BbIIEISA UX CYIIECTBEHHbIE IPU3HAKH;

- pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATUH «aTOM», «MOJEKYJIa», «XUMUYECKUUN
AIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJCHTHOCTHY», «XHMHUYECKas
peaxuus», UCHOJIb3Ysl 3HAKOBYIO CUCTEMY XUMHUU;

- pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;

- pa3ianyaTh XUMUYECKUE U (PU3NUECKHe SIBICHUS;

- Ha3bIBaTh XUMUYECKHUE JIEMEHTHI;

- OIPEIENIATh COCTaB BEUIECTB 0 UX (hopMyliaM;

- BAJICHTHOCTb aTOMa 3JIEMEHTA B COEIUHEHUSIX;

- OIPEIENIATh TUIl XUMUYECKUX PEAKIUil;

- Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUUECKHUX PEaKIIHii;

- BBIABJIATH [IPU3HAKU, CBUETEIBCTBYIOIINE O IPOTEKAHUN XUMHUECKON peakuu Ipu
BBITIOJTHEHUH XUMHYECKOT'O OTIbITa;

- COCTaBIIAATh (DOPMYJIbI OUHAPHBIX COSTUHEHUM;

- COCTaBJIATh YPAaBHEHUSI XUMUUECKUX PEAKIINMN;

- co0moaTh NpaBuiIa 6€30MacHoO padoThI TP MPOBEICHUH OTIBITOB;

- IOJIb30BaThCs JTAOOPATOPHBIM 000PYIOBAaHUEM U MTOCYI0H;

- BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB;

- BBIUUCIIATH MACCOBYIO JI0JII0 XMMHUYECKOT'0 3JIEMEHTA 110 (hopMyIie coeTuHEHMS;

- BBIUHCIATH KOJUYECTBO, 0OBEM MIIM MAacCy BEILIECTBa MO KOJMYECTBY, 00beMy, macce
peareHToB WM IPOAYKTOB PEAKIINH;

- XapakTepHu30BaTh (PU3NYECKHE U XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJA U
BOZOPOJA;

- IOJTy4yaTh, COOUpATh KUCIOPO U BOAOPOL;

- pacno3HaBaTh OIBITHBIM IIyTEM ra3000pa3Hble BELIECTBA: KUCIOPOI, BOAOPOL;

- pacKpbIBaTh CMBICI 3aKOHa ABOTaJipo;

- PacKpBIBATh CMBICI MOHATUN «TETIOBOM 3(h(HEKT peakiium», «MOJISPHBIA 00beM»;

- XapaKTepu30BaTh PU3NYECKUE U XUMHUECKHUE CBOMCTBA BOJIBI;

- PacKpBIBATh CMBICI ITOHITUS «PACTBOPY;

- BBIYHCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BELIECTBA B PACTBOPE;

- IPUTOTOBJISATH PACTBOPHI C ONPEAECIEHHON MacCOBOU J0JIEN paCTBOPEHHOTO BELIECTBA,

- Ha3bIBaTh COEAMHEHMSI M3YUEHHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB;

- XapaKTepHu30BaTh (PU3MYECKHE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHHUM, COJICH;

- OIPENENATH IPUHAJJIEKHOCTD BELLECTB K ONPENEICHHOMY KJIACCY COEIMHEHUM;
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- COCTaBIIAThH (POPMYJIbI HEOPTaHNUECKUX COCTUHEHHUH N3YYEeHHBIX KIJIACCOB;

- TPOBOJAUTH ONBITHI, MOATBEPXKIAIOIIME XWMUYECKHE CBOMCTBA HW3YYEHHBIX KJIAcCOB
HEOPraHUYECKHUX BEIECTB;

- pacro3HaBaTh ONBITHBIM IIYTEM PACTBOPHI KUCIOT U LIEJIOYEH IO U3MEHEHUIO OKPAacKU
WHJUKATOPa;

- XapaKTepU30BaTh B3aUMOCBS3b MEXIY KJIaCCaMU HEOPTaHUYECKUX COCTMHEHU;

- packpsiBaTh cMbich [lepuoanueckoro 3akona [{.M. Menneneena;

- 00BACHATH (PU3UYECKHIA CMBICT aTOMHOTO (TIOPSAKOBOTO) HOMEPAa XHMHYECKOTO JJIEMEHTA,
HOMEpOB Ipynibl U Iepuoaa B nepuoandeckoi cucreme 1.11. Menneneena;

- OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CTPOCHHMSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipejenax
MaJIbIX [IEPUOJIOB U INIABHBIX MOATPYIIIL,

- XapaKTepru30BaTh XMMUYECKHUE JIEMEHTHI (0T BOJOPOAA /10 KaJIbLKsI) HA OCHOBE MX IMOJIOKEHUS
B nepuoanueckoi cucreme [.11. MenneneeBa u 0COOCHHOCTEH CTPOCHHS MX aTOMOB;

- COCTaBIISITh CXEMBI CTPOEHUsSI aTOMOB MepBbIx 20 3meMeHTOB nepuoanyeckoi cuctemsl J[.M.
MeHnpeneena;

- PaCKpbIBaTh CMBICI IOHATHH: «XUMUYECKASI CBII3bY, «AJEKTPOOTPUIIATEIHLHOCTDY,

- XapaKTepHu30BaTh 3aBUCUMOCTH (PU3NYECKMX CBOMCTB BEUIECTB OT THUIA KPUCTAILTUIECKON
peIIeTKY;

- ONIPEAEIIATh BUJI XMMUYECKOM CBSI3M B HEOPTAHUUECKUX COCANHEHUSX;

- M300pakaTh CXEMbl CTPOCHHUS MOJICKYJI BEIIECTB, OOpa30BaHHBIX pPA3HBIMH BHIAMHU
XUMHUYECKUX CBS3EH;

- PacKpbIBaTh CMBICII MOHATUN «HMOH», KKATUOHY», «AHUOH», «AIEKTPOJIUTBIY, «HEINEKTPOIUTHIY,
«QIEKTPOIIUTHYECKAS JUCCOLMAIUA», KOKUCIUTENbY, «CTEIIEHb OKUCICHUS» «BOCCTAHOBUTEIbY,
«OKHCIJICHHEY, «BOCCTAHOBIICHUEY;

- OIIPE/EIIATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COEIMHEHUH;

- PacKpbIBaTh CMBICII TEOPUU IIEKTPOJUTUUECKON TUCCOIUALINN;

- COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUUECKON TUCCOUUALINM KUCIIOT, IEJI0YEen, COEH;

- OOBSACHATH CYIIHOCTH MPOIECCa IIEKTPOJUTUUECKON ITUCCOIMALNUA U PEAKIIUA MOHHOTO
oOMmeHa;

- COCTaBJISITh TIOJIHBIE M COKPAIIIEHHBIE MIOHHBIE YPaBHEHUSI PEaKIIMN OOMEHa;

- OIPEIENATh BOZMOXKHOCTh MMPOTEKAHUSI PEaKIIUii HOHHOTO 0OMEHa;

- MPOBOAUTH PEAKIUH, TTOITBEPKAAIOIITNE KAYECTBEHHBIA COCTaB PA3IMYHBIX BEIIECTB;
ONPENENATh OKUCTUTENb U BOCCTAHOBUTEID;

- COCTaBJISITh YPaBHEHUS OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

- Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKON PEaKIIHH;

- KJTacCU(UIIMPOBATH XUMUUECKHUE PEAKIINH 110 PA3TMYHBIM IIPU3HAKAM;

- XapaKTepPU30BaTh B3aUMOCBS3b MEXIY COCTABOM, CTPOCHHEM U CBOMCTBAMH HEMETAILIIOB;

- TPOBOJUTH OMBITHI MO MOIYUYEHUIO, COOMPAHUIO U U3YYCHUIO XUMUYECKHX CBOMCTB
ra3000pa3HBIX BEHIECTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;

- pacro3HaBaTh OMBITHBIM MTyTEM I'a3000pa3HbIE BEIIECTBA: YIIIEKUCIbII ra3 1 aMMHaK;

- XapaKTepU30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOCHHEM M CBOMCTBAMHU METAILIOB;

- Ha3bIBaTh OPTaHMYECKHE BEIIECTBA MO MX (opMyie: MeTaH, 3TaH, STUJICH, METAHOJ, dTaHOI,
TJIMIEPUH, YKCYCHas KHCJI0Ta, aMHHOYKCYCHas KHCJIOTa, CTEApHUHOBAas KHUCIOTa, OJICMHOBAs
KHCJIOTA, TIII0K03a;

- OIIEHUBATh BIMSHUE XUMUYECKOTO 3arps3HEHUS OKPYXKAIOIIEH Cpeibl Ha OPTaHU3M YeJI0OBEKa;

- TPaMOTHO O0OpAaIIATHCS C BEIECTBAMH B MIOBCEAHEBHOW KU3HU;

- ONpPENENATh BO3MOKHOCTh MPOTEKAHHS PEAKIMH HEKOTOPBIX MPEACTABUTENICH OPraHUYECKHX
BEILIECTB C KMCIOPOJOM, BOJIOPOJIOM, METAJIJIAMU, OCHOBaHUSIMU, TaJIOT€HAMMU.

BBIHYCKHI/IK MOJYYMT BO3MOKHOCTb HAYYHUTBHCHA:

5



- BBIIBUTATh U MPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bl 0 XUMUYECKMX CBOMCTBAaX BEIIECTB Ha
OCHOBE UX COCTaBa M CTPOCHUS, X CIIOCOOHOCTH BCTYIATh B XMMHUECKHUE PEAKIUH, O XapaKTepe
U IPOAYKTAX Pa3IMYHBIX XUMUYECKUX PEaKIuii;

- XapaKTEepU30BaTh BEIECTBA MO0 COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTaHABIMBATH MPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXAY TaHHBIMH XapaKTepUCTUKaMHU BEIIECTBA;

- COCTaBJSITh MOJICKYJIIPHBIE M TIOJHBIE WOHHBIE YpaBHEHHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

- IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISTH OKUCITHTEIBHBIC U BOCCTAHOBUTEIIHHBIE
CBOMCTBA C yU4ETOM CTEIIEHEH OKUCICHUS 3JIEMEHTOB, BXOISAIINX B €r0 COCTaB;

- COCTaBJISITh YpaBHEHHUS PEAKIUN, COOTBETCTBYIOIIMX IOCIEAOBATEIIbHOCTA MPEBPAILICHUM
HEOPraHUYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

- BBIJIBUTATh U MIPOBEPSTH IKCIIEPUMEHTAIBLHO TUIIOTE3bI O pe3yJIbTaTaX BO3ACHCTBUS Pa3IMUHBIX
(hakTOpOB HAa U3MEHEHHE CKOPOCTU XUMHUYECKOM peaknu;

- HCIONB30BaTh NPUOOPETCHHBIE 3HAHUS JUISI SKOJOTHYECKH TPAaMOTHOTO TIOBEICHUS B
OKpY>Kalolleu cpene;

- UCIOJB30BaTh IMPUOOPETCHHBIC KIIIOYCBBIC KOMIICTCHIIMU IIPH BBINIOJHCHHH MPOSKTOB U
y4eOHO-UCCIIeIOBATENLCKUX ~ 3aa4 [0 M3YYEHUI0 CBOWCTB, CHOCOOOB TMOJyuY€HUS U
pacro3HaBaHus BEUIECTB;

- 00BbEKTUBHO OLIEHWBATh HH(POPMAIIUIO O BEIIECTBAX U XUMHUECKHX MPOIleccax;

KPUTUYECKH OTHOCUTHCA K IICEBJOHAy4YHOW HH(POPMALMK, HETO0OPOCOBECTHON peEKjIaMe B
CpeaCcTBaX MaccoBOW MH(OPMALINY;

- OCO3HaBaTh 3HAUEHUE TEOPETHUECKUX 3HAHUU MO XUMHH JAJs MPAKTHYECKOW NesSTENIbHOCTH
YeNoBeKa;

- CO3/1aBaTh MOJICIM W CXEMBI JUIsI PEIICHUs YYeOHBIX M TO3HABATEIBHBIX 3a/1a4; MOHUMATh
HE00XO0IMMOCTb COOIIOICHUS IPETUCAHUM, MPEAIaraéMbIX B HHCTPYKIIHSX 110 UCTIOJIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMHH U JIP.

Pazpnean 11
Conep:xanue yueOHOT0 npeamera

B cucreme ecrecTBeHHOHAYYHOTO 00pa30BaHUS XUMHMSI KaK y4eOHBIN MpeIMeT 3aHUMAeT
BAXHOE MECTO B II03HAHUU 3aKOHOB MpPHUPOAbI, (GOPMUPOBAHUM HAYYHOH KApTHUHBI MHpA,
CO3JIaHMM OCHOBBI XMMHYECKHUX 3HAaHUHM, HEOOXOAMMBIX JUIsl TOBCEJAHEBHOM JKHU3HU, HaBBIKOB
3JI0POBOTO M OE30IacHOTO JIJIsl YEJIOBEKa M OKPY)KAIOIIeH ero cpenbl odpas3a KU3HH, a TaKKe B
BOCIIUTAHUH YKOJIOTUYECKOMN KYJIbTYpHI.

VYcnemHocTh M3y4eHUS XUMHUHM CBS3aHA C OBJIQJGHUEM XUMHUYECKUM  S3BIKOM,
coOnroieHUeM TpaBuil 0O€30MacHOM pabOThl MPU BBITOJHEHUH XHUMHUYECKOTO SKCIIEPUMEHTA,
OCO3HaHMEM MHOTOYHCIIEHHBIX CBA3€H XMMHUU C JPYTUMH ITPEeIMETaMH IIKOJIBHOTO Kypca.

[Iporpamma BKIFOYaeT B ce0sl OCHOBBI HEOPTaHWYECKOH W OpPraHWYECKOH XHWMHH.
I'maBHOW wuzeeil mporpammbl sIBIsSIETCSl co3AaHHMe 0a30BOro KOMILUIEKCAa OMOPHBIX 3HAHUM 10
XUMUH, BEIPAKEHHBIX B ()OpPME, COOTBETCTBYIOIIEH BO3PACTY 00yUYaIOIIUXCSI.

B copepxaHum JaHHOTO Kypca MPEACTAaBICHBI OCHOBOINOJIAraloOIue XHMHUYECKHE
TEOPETHYECKIE 3HAHMUS, BKITFOUAIONINE N3YUYEeHHE COCTaBa U CTPOCHHUS BEIIECTB, 3aBUCIMOCTH HX
CBOWCTB OT CTPOEHHS, NPOTHO3UPOBAHUE CBOICTB BEIIECTB, MCCIEIOBAHNUE 3aKOHOMEpPHOCTEH
XUMHNYECKUX npeBpameHHﬁ n HyTef/’I YIIpaBJICHUA HMMHU B MHEIAX TIIOJIYYCHHSA BCIICCTB U
MaTepHaloB.



Teopernueckyro OCHOBY M3y4EHHs HEOPTaHMYECKOW XHMMHMHM COCTaBJIS€T aTOMHO-
MOJIEKYJIApHOE yueHue, llepuonuueckuii 3akon .M. MenneneeBa ¢ KpaTKMMU CBEACHUSMHU O
CTPOCHMM AaTOMa, BHMJAaX XUMHUYECKOM CBSI3U, 3aKOHOMEPHOCTSAX IPOTEKaHUS XUMHUYECKUX
peaKuuid.

B u3ydeHun kypca 3HayuTeNbHas pOJIb OTBOAUTCA XMMHYECKOMY JKCIEPUMEHTY:
MPOBEICHUIO PAKTUYECKUX U JTA0OPATOPHBIX paboT, ONMUCAHHUIO PE3YIbTATOB YICHUYECKOTO
HKCIEPUMEHTA, COOJIIOACHUIO HOPM U IpaBuIl 6€3011acHOM paboThl B XUMHUYECKON J1abopaTopuu.

Peanuzanusi 1aHHOM MporpamMMmbl B IpOLECCE OOYYEHHS IO3BOJIUT OOYYarOIUMCS
YCBOMTH KJIFOUEBBIE XMMUYECKHE KOMIIETCHIIMM U TIOHATH POJIb U 3HAYCHUE XUMHUH CPENU APYTUX
HayK O IPUPOJIE.

N3yuenune npeamera «XuMHs» B 4YacTH (POPMHUPOBAHHUA Yy OOYHAIOLUXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHS OOIEHAYYHBIX METOJOB (HAONIOJCHUE, W3MEPEHUE, HKCIICPHUMEHT,
MOJICJINPOBAHUE), OCBOCHMS IPAKTUYECKOIO IPUMEHEHUs HAay4HbIX 3HAaHUI OCHOBAaHO Ha
MEXIIPEIMETHBIX CBs3sIX ¢ mpeameramu: «buonorusy, «'eorpadus», «Mcropusy,
«JIureparypa», «Marematuka», «OCHOBbI 0€30HACHOCTH JKU3HEAEATENbHOCTHY, «Pycckuit
A3BIKY, «DU3HKa», « IKOJIOTHUSI.

IlepBoHaYa/ibHbIE XUMHYECKUE IOHATHS

[Ipenmer xumuun. Tena u BemjectBa. OCHOBHBIE METOABI IO3HAHMS: HaOJNIO/EHUE,
U3MepeHue, dKcrepuMeHT. PU3nYecKue U XMMHUUYECKHUE siBIeHUs. UKMCThIE BEIECTBA U CMECH.
Crnoco6sl pazneneHusi cMeced. Atom. Mosekyna. XUMHUECKUH JIEMEHT. 3HAKHM XUMHYECKHX
aeMeHTOB. [IpocTble M cloKHBIE BellecTBa. BaneHTHOCTb. 3aKOH IOCTOSIHCTBA COCTaBa
BemiecTBa. Xumuyeckue ¢opmynbl. Manexcel. OTHOCHTENbHAs aTOMHash M MOJICKYISpHAs
Maccel. MaccoBasi A0 XMMHMYECKOTO JIEMEHTa B COEAMHEHHH. 3aKOH COXPAaHEHUS MaccChl
BelIeCTB. XuMHUYecKue ypaBHeHUs. KoapdummeHTsl. YCIOBUS M TPU3HAKKA TPOTEKAHUS
XMMHMYECKHUX peakuuid. Moip — euHMIIa KOIM4YecTBa BelecTsa. MossipHas Macca.

Kucaopoa. Bonopon

Kucnopon — xumuueckuit snemMeHT u mnpocTtoe BemiecTBo. O30H. CocTaB BoO3ayXa.
dusnueckue M XMMHYECKUE CBOMCTBAa Kuciopoja. IlonydeHue W mpUMEHEHUE KHUCIOPOJa.
TernoBoit >pdext xumuuecknx peakiuii. [loHsTHe 00 9K30- U IHIOTEPMHUUECKUX PEAKITUIX.
Bonopon — XMMHYECKUI 3JIEMEHT U NPOCTOe BemecTBo. dusnyeckne U XMMUYECKUE CBOMCTBA
Bogopoja. Ilonydyenue Bonoposna B naboparopun. IlomyueHue Bogopoja B IPOMBIIIIEHHOCTH.
[Tpumenenue Bogoposaa. 3akoH ABoraapo. MossipHelii 00beM razoB. KauecTBeHHbIE peakluu Ha
razoo0pa3Hbie BemecTBa (KUCI0po, Boopoa). OObEeMHBIE OTHOIICHHS Ta30B MPU XUMHUYECKUX
peakuusx.

Bona. PacTtBopsl

Bogna B npupozne. Kpyrosopor Boasl B npupone. Pu3nueckue U XUMHYECKHE CBOICTBA
Bopl. PactBOphl. PacTBOprMOCTh BemecTB B Boje. KoHueHTpanus pactBopoB. MaccoBas 10J1st
PacTBOPEHHOIO BELIECTBA B PACTBOPE.

OcHoOBHBIE KJIACCHI HECOPTAHMYECKHUX COCHHEHUIT

Oxcunpl.  Knaccudukanmsa. Homenkxnatypa. ®usuueckue CBOWCTBA  OKCHJIOB.
XumMuyeckue cBoiicTBa OKcuaoB. IlomyyeHue u npuMeHeHHE OKcHaoB. (OCHOBaHUSA.
Knaccudpukanus. Homenknatypa. ®@usnueckue cBoiictBa ocHoBaHui. [lomydyeHue OCHOBaHMIA.
XuMHudeckue CBOMCTBa ocHOBaHWU. Peakmus nehtpanusanuu. Kucnortel. Knaccudukarus.
Homenxiarypa. ®usuyeckue cBoicTBa KHUCIOT. IlosyyeHne W IpUMEHEHHE  KUCIOT.
Xumuueckue cBoicTBa KUCIoT. MHaukaTopel. I3MeHeHne OKpacKH MHJIMKATOPOB B Pa3JIMYHBIX
cpenax. Comu. Knaccuduxauus. Homenknarypa. ®@usnueckue cBoiictBa coned. [lonyuenue u
IIPUMEHEHHE cosiel. XMMHYEeCKHue CBOMCTBa cosied. ['eHeTmdeckas CBSI3b MEXIy Kiaccamu
HeopraHndeckux coenuHeHuid. [Tpobaema 6e30macHOro UCIONIb30BaHMUS BEIIECTB U XMMUYECKHX



peakuuii B TOBCEIHEBHOM >KM3HHU. TOKCHUYHBIEC, TOPIOYKE U B3PHIBOOMACHBIE BelIecTBa. briToBas
XUMHUYECKast TPaMOTHOCTb.

Ctpoenue aroma. Ilepumoanyeckuii 3ak0H U NMEPUOANYECKAA CHCTEMAa XUMHYECKHX
semenToB /[.1. MeHaeneeBa

Crpoenue aroma: sApo, sHepreTudeckuii ypoBeHb. (CocTaB sapa aroMa: IPOTOHBI,
HeuTpoHnsl. M3oronsl. Ilepuonmyecknii 3akoH [[.M. MengaeneeBa. Ilepuonnueckas cucrema
xumudeckux anemeHToB .M. MenneneeBa. ®DU3MYECKUN CMBICT aTOMHOTO (ITOPSAKOBOTO)
HOMEpa XUMHUYECKOTO »3JEMEHTa, HOMEpa TPYyINIbl U MepuoJa NEPUOJUYECKON CHCTEMBI.
CrtpoeHue »HHEpreTHYecKUX ypoBHEH aromMoB mepBblX 20 XMMHYECKHUX  3JIEMEHTOB
nepuoanueckoi cucremsl J[.J. MenneneeBa. 3akOHOMEPHOCTH HM3MEHEHMsI CBOWMCTB aTOMOB
XUMHUYECKHUX 3JIEMEHTOB M UX COEIMHEHUH HAa OCHOBE IOJIOKEHUS B MEPUOAMYECKON CHCTEME
J.1. Menneneesa u ctpoenus aroma. 3nauenue [lepuoanueckoro 3akona /.M. Menneneena.

Crtpoenue BemecTB. XMMUYECKAs CBS3b

DNEeKTpOOTPULIATEIbHOCTh ATOMOB XMMHYECKUX 3J€MEHTOB. KoBaJleHTHass Xxumudeckas
CBSI3b: HEMOJsIpHAs U mossipHas. [IoHATHE O BOJOPOIHON CBSI3U U €€ BIUSHUU Ha (DU3HUECKUC
CBOMCTBa BeLIECTB Ha mpuMepe BoAbl. MoHHas cBA3b. MeTaimyeckas CBsI3b. THIIbI
KPUCTAJUTMYECKUX PEIIETOK (aTOMHAasi, MOJEKYJIsIpHAas, UOHHAs, METAITNYECKast). 3aBUCUMOCTh
(U3MYECKUX CBOWCTB BEUIECTB OT TUIIA KPUCTAIIIMYECKON PELIETKH.

XuMHu4ecKue peakiuu

[lonsiTie O CKOpPOCTH XMMHYECKOM peakuuu. PakTopbl, BIMSIIOLME HA CKOPOCTb
xumuueckon peakuuu. [lonstue o karanmzatope. Knaccudukanus XMMHUYECKUX pPEaKIM 1O
pa3IMYHBIM IpPHU3HAKAM: YHCIYy M COCTaBY HMCXOJHBIX U IOJYYEHHBIX BEIIECTB; U3MEHEHUIO
CTENeHEeH OKHUCIICHHUS aTOMOB XUMHUYECKUX AJIEMEHTOB; MOTJIOMICHUIO WJIM BBIJCICHUIO SHEPTHH.
DNEeKTpoNUTHYECKas: IUCCOLMAlus. OJNEKTPOJUThl U HedneKTpoiuTbl. Monbl. KaTuonsl u
aHuoHbl. Peakiiun HMOHHOTO OOMeHa. YCJIOBHUS TNPOTEKAHHWS PEaKUUid HMOHHOTO OOMEHa.
DNEeKTpoNuTHYECKass JIUCCOLMAlUs KUCIOT, Mienoued U  cosed. CTeneHb OKHUCIICHHUS.
OrmpesenieHne CTENEHU OKUCIEHUS AaTOMOB XHMMHUYECKHUX JJIEMEHTOB B COCAMHEHUSX.
Oxkucnurens. BocctanoBuTenb. CylIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Hemertasasl IV — VII rpynn u ux coennHenust

[TonoxkeHne HEMETALUIOB B MNEPUOAMYECKOM CHUCTEME XHMHMUYECKHX 3ieMeHToB /JI.I.
MenpeneeBa. O0muue cBoiicTBa HeMeTaioB. ['anorensl: (hu3nUeckue U XMMHUYECKHUE CBOICTBA.
CoenvHEHUs TallOTEHOB: XJIOPOBOJOPOJ, XJOPOBOJIOpOAHAas kuciora u ee conu. Cepa:
¢busnueckue U xummuueckue coicTBa. COEIMHEHUs Cephl: CePOBOIOPOJ, CYIb(UIbI, OKCHUIBI
cepol. CepHasi, CEpHUCTasi U CEPOBOJOPOAHAS KHUCIOTHI W WX COJH. A30T. (uU3MUECKHE H
xuMuyeckue cBorictBa. AMmuak. Conn ammoHus. OKcHibl a30Ta. A30THAsl KACIOTA U €€ COJIH.
®dochop: pusnueckue u xumuyeckue cporicrBa. Coenunenust gocdopa: okcun dochopa (V),
oprodochopHas kucmora U ee coimu. Yriepold: GU3MYECKHEe M XHUMHYECKHE CBOMCTBA.
Annotponus yriepona: anmas, rpadur, kapouH, ymiepensl. CoemuHEHUs yTiaepoa: OKCHUIbI
yraepoaa (I1) u (IV), yronbHast kucnota u ee conu. KpemHuit u ero coequHeHus!.

MeTa/uibl M X COCHHEHUS

[lonoxkeHne MeTaiOB B NEPUOJWYECKOM CHUCTEME XUMHUYecKux »diemeHToB J[.U.
MenpeneeBa. Meramisl B npupoge U oOmiue crnocodbsl ux mnonydeHusa. OOmume ¢uznyeckue
cBoiicTBa MeTayioB. OOmMe XWMHUYECKHE CBONCTBA METANIOB: PEaKIUU C HEMeTallJIaMH,
KUCJIOTaMH, COJISIMU. DJIEKTPOXUMHUYECKUHN psifl HanpspkeHu metauioB. lllenounsie MeTaiuibl 1
ux coenunenus. [l{enoynozeMenbHbIe METAIUIBI M UX COSAMHEHUS. ATIOMUHUA. AMMOTEpHOCTD
okcuaa u tunapokcuga amroMmunms. JKenezo. CoenuHeHHs jKelle3a W MX CBOMCTBA: OKCHJIBI,
rugpokcuabl u cou xenesa (11 u 111).

IlepBoHauya/ibHBbIE CBeIeHUS 00 OPraHUYecKUX BellecTBax

[TepBoHavabHBIEC CBEICHHS O CTPOCHUH OPTAaHMYECKUX BEIIECTB. YTJIEBOJAOPOIBI: METaH,
9TaH, STWIeH. VICTOYHUKHU YTIeBOIOPOAOB: IPUPOAHBIN Ta3, HE(PTh, Yrob.
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Kucnoponconepamiue coeauHEHUs: CHOUPTHI (METAHOJ, ATAHOJ, TJHUIEPHH), KapOOHOBBHIE
KHCIIOTHI (YKCYCHasi KHMCJIOTa, aMUHOYKCYCHas KHMCJIOTa, CTEApUHOBAsl U OJIEMHOBAsL KHUCIIOTHI).
buonoruuecku Ba)KHbIE BELIECTBA: JKUPBI, TJIOKO3a, O€lKkU. XUMHUYECKOE 3arps3HeHHe
OKpY>KalOILEH Cpelibl U €ro NOCIEACTBHUS.

Tunbl pacyeTHbIX 32/1a4:

Brruncnenre MaccoBOi JOIM XUMHUYECKOTO AJIEMEHTa Mo (opMylie COeTUHEHUSI.

YcranosneHue npocreiield (opMyIibl BEIECTBA 10 MACCOBBIM JOJSIM XUMHYECKHX
3JIEMEHTOB.

Bbruncnenuss mo XMMHUYECKUM YypaBHEHUSIM KOJIMYeCTBa, 00beMa, MacChl BEIECTBA I10
KOJIMYECTBY, 00BEMY, Macce pEareHTOB WM MIPOIyKTOB PEAKIUH.

Pacuer maccoBoii 1011 pacCTBOPEHHOI'O BEIECTBA B PACTBOPE.

IIpumepHbIe TEMbI NIPAKTHYECKHUX PadOT:

JIaGoparopHoe o0opynoBaHue U MpUeMbl oOpamieHus ¢ HuM. [IpaBuna Ge3omacHon
paboThl B XUMHYECKOH J1abopaToOpHH.

OuncTKa 3arps3HEHHOI TIOBapEHHOMN COJIH.

[Tpu3Haky MpOTEeKaHUsI XUMUUYECKUX PEaKIIUH.

[TonydyeHune KUCI0poaa U U3y4YEHHUE €r0 CBOMCTB.

[Tomyuenue BoI0Opo/ia U U3yYEHUE €T0 CBOMCTB.

IIpurorosneHue pacTBOPOB C ONPEAEICHHON MaCCOBOM J10JIEH PACTBOPEHHOIO BEIIECTBA.

Pemenne sxcnepruMeHTaNbHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIacChl HEOPTaHUUECKUX
COCIMHEHUI.

Peakuuu nonnoro oomeHa.

KauecTBeHHbIE peakii Ha HOHBI B pacTBOPE.

[Tomyuenue amMmmuaka u U3y4yeHHe ero CBONCTB.

[lomy4yeHue yriekucaoro ra3a i u3y4eHue ero CBOMCTB.

Pemenue sxcnepumenTanbHbIX 3a1a4 o Teme «Hemeramnst IV — VI rpynn u ux
COCIMHEHUI.

Perenue skcriepuMeHTaNbHBIX 33/1a4 110 TeMe «MeTaslibl U UX COeIUHEHUS Y.



Pasnea |11. TemaTnueckoe nJIaHMpOBaHMe € YKa3aHHEM KOJIN4YeCTBAa 4YacoB,

OTBOJAUMBIX HA OCBOEHHE KAXKI0il TeMbI

8KJIACC
Ne Mpumeuanue
Ne | o/m Koa- (ucmoJib30BaHUe
Tema ypoka BO
nn| B odopynoBanus Touku
4yacos
TEeMe pocTa)
IlepBoHaya/IbHbIE XUMUYECKHE MOHATHS (254)
1 1 [Ipeamer xumun. Tera u BemecTsa. 1
OcHOBHBIE METOBI TTO3HAHMUS:
Ha0II0IeHNE, U3MEPEHUE, SKCIICPUMEHT.
2 2 | IlpakTrueckas pabota Nel. JlaboparopHoe 1 [Mudposas 1abopaTopust
o0opyI0BaHNE U IPUEMBI OOpaIIEHUS C RELEON
HuM. [IpaBuna Ge3onacHoii paboThI B [udposoii gaTumnk
XuUMHUecKo# abopatopun. CTpoeHue TEeMIEPaTyphl
IIJIJAMEHU. CnupToBka
Caeua.
3 3 | ®usnueckre U XUMUYCCKUE SBIICHUS 1
4 4 | Yucteie BemecTBa u cMecu. CriocoObl 1
pas3aeneHus cMecen
5 5 | [Ipaktuueckas padota No2. Ouncrka 1
3arpsi3HEHHOM MTOBApPEHHOU COJIH.
6 6 | Atom. Monekyna. 1
7 7 | XUMHUYECKUH DJIEMEHT. 3HAaKU XUMUYCCKUX 1
AJIEMEHTOB
8 8 | IlpocThle U CIIOXKHBIE BEIIECTBA. 1
9 9 | BajgeHTHOCTh 1
10 | 10 | 3aKOH IMOCTOSHCTBA COCTAaBa BEIIECTRA. 1
11 | 11 | Xumuueckue popmyisl. MHIEKCHI. 1
12 | 12 | OTHOCcHTENbHAS ATOMHAS U MOJICKYJIIpHAs 1
MAaccChl
13 13 | MaccoBas g0 XMMHYECKOT0 DIIEMEHTA B 1
COCITUHCHHH.
14 | 14 | BeruucieHue MaccoBOM JOJU XUMHUYECKOTO 1
areMeHTa 1o Gopmysie COeTMHEHUSI.
15 | 15 | YcranoBneHue nmpocreimien GopmyIibl 1
BEIIECTBA [0 MACCOBBIM J0JSIM
XUMHYECKHUX JJIEMEHTOB.
16 16 | MaccoBas g0 XMMHYECKOT0 DIIEMEHTA B 1
COCTMHEHU U
17 | 17 | 3akoH coXpaHEHHUS MAaCChI BEIIECTB. 1 BEChl TEXHOXUMHUYECKHE
JIeMOHCTpallMOHHBIN YKCIIEPUMEHT. «3aKOH WM DJICKTPOHHBIC; CBEYa,
COXPAHEHUS MacChl BEIIECTBY» KxoJi0a rrockomouHas 250
MJT; JTO’KKA JUIS COKUTAHUS
BEIIIECTB
18. | 18. | Xumuueckue ypaBHeHus. Koo dummeHTs!. 2
19 | 19
20 | 20 | YcioBws ¥ MpU3HAKU MPOTEKAHUS 1

XUMHYECKUX PEaKIUH.




21

21

[TpakTrueckas padota Ne3. [Ipusnaku
MPOTEKAHUS XUMUYECKUX PEaKIUil.

22

22

Mouib — eMHMIIA KOJIMYECTBA BELLECTBA.
MognsipHast macca.

23

23

MogsipHast macca.

24

24

Konrponsnas padora Nel o teme
«HepBOHa‘-IaJIBHBIe XUMHNYCCKHUEC ITIOHATHA

25

25

Boruucienust no XuMU4eCKUM YpaBHEHUSM
KOJIM4YECTBa, 00beMa, Macchl BEIIECTBA IO
KOJINYECTBY, 00BEMY, MACCE PEAreHTOB HITH
MIPOJYKTOB PEAKIUU.

Kucaopoa. Bonopona (94)

26

Kucnopon — XxuMrU4eCcKuil 3JIEMEHT U
npoctoe BemiecTBo. O30H. CocTaB Bo3ayXa.

27

duznyeckre U XUMHUECKHE CBOIICTBA
KHUCJIOpO/Ja.

28

HOJ'Iy‘lCHI/IC U IIPUMCHCHHUC KHUCJIOpOaa.

29

[IpakTuueckas padota Ne4. [Tomyuenue
KHCJIOPOJAA U U3YYEHHE €r0 CBOICTB.

30

Bomopon — XuMu4eckuii 3JeMEeHT U
npoctoe BeniecTBo. [lonydyenue Bogopoaa B
nabopatopuu. [lomydenue Bogopozaa B
TIPOMBITIICHHOCTH.

31

du3nyeckre 1 XUMHYECKIE CBOMCTBA
Bogopona. [IpuMeHenue Boioposa.
KauecTBeHHBIC peakiuu Ha ra3000pa3HbIe
BelecTBa (KKCIOPOI, BOJAOPO).

32

[IpakTuueckas padota Ne5. [Tomyuenue
BOJIOPOZIA M U3y4EHHUE Er0 CBOMCTB.

33

3akoH ABorajipo. MossipHbIi 00BbEM ra3oB.
OObeMHbIE OTHOIIEHHUS Ia30B MPU
XUMHUYECKHX PEaKIUsX.

34

Boruncnenus no XuMMYECKUM ypaBHEHUSIM
KOJINYeCTBa, 00beMa, MacChl BEIECTBA MO
KOJIMYECTBY, 00BEMY, MAacCe peareHToB WIn
ITPOJYKTOB PEAKIUH.

Bopa. PacTBopsbl. (54)

35

Bona B mpupoae. KpyroBopor BojsI B
npupozae. PU3nN4ecKue 1 XUMUYECKUE
CBOKMCTBA BOABL. JIeMOHCTpAallMOHHBIN
SKCIEPUMEHT .

«Pa3yoxeHne BOAbI IEKTPUUECKUM
TOKOM)).

npubop AN ONBITOB €
ANMEKTPUICCKUM TOKOM;
HCTOYHHK ITOCTOSTHHOT'O
TOKa: MPOOUPKH — 2 TIT. ,
MPOHYMEPOBAHHBIE;
JTYYUHKA; CIIUPTOBKA,
MpOOKKU — 2 IIT, TUHIIET.

36

PacTtBOpBI. PacTBOpUMOCTB BEIIECTB B BOJIE.
Konuenrtpanus pactBopoB. MaccoBas 1015
pacTBOPEHHOT'O BEIIECTBA B PACTBOPE.

37

PacueT MaccoBoii 10J11 paCTBOPEHHOTO
BEIIIECTBA B PACTBOPE.
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38 4 | IIpaktuueckas padora Ne6. [Ipurororienue 1
PacTBOPOB € OIPENEIEHHON MacCOBOM
JI0JIEH paCTBOPEHHOTO BEHIECTBA.
39 5 | KonTpoasHas pabota Ne2 o teme 1
«Kucnopoa. Bonopoa. Bonay.
OcHOBHbBIE KJIACCHI HEOPTAaHNYECKUX coeTuHeHuii (174)
40 1 | Okcugsl. Knaccudukanus. Homenknarypa 1
41 2 | ®u3nYecKue CBOMCTBA OKCHIOB. 1
XHUMHUYECKHE CBOMCTBA OKCUJIOB.
42 3 | IlomydeHue v mpuMeHEHNUE OKCHIOB. 1
43 4 OcnoBanus. Knaccudukanms. 1
Howmenxkiarypa
44 5 | ®usnyeckue cBOWCTBAa OCHOBaHMIA. 1
[Tonydyenue ocHOBaHMIA.
45 6 | XumMuveckue CBOMCTBA OCHOBAHUH. 1 Hudposas nabopaTopust
JlaboparopHbIii onbIT . «OCHOBAHMS . RELEON
Peakuus HelTpanuzanum» udposoii pH. mraTus ¢
32KUMOM; TISITh
XMMHUYECKHX CTakaHOB (25
MJ1); IPOMBIBAJIKA.
46 7 Kucnorel. Knaccudukanms. 1
Homenknarypa. ®usudeckue cBOHCTBa
KHCIIOT.
47 8 | [lonydeHue u nmpuMEeHEHHE KUCIOT. 1
48 9 | Xumudeckue CBOMCTBa KUCIIOT. Peakius 1
HEUTpanru3alum.
49 | 10 | Ungukaropsl. i3MeHEHHE OKpACKH 1
WHMKATOPOB B PA3JIUNYHBIX CpPE/Iax.
50 | 11 | Comu. Kmaccuduxanus. Homenknatypa. 1
Du3nYECKUE CBOMCTBA COJIEH.
51 | 12 | [HomyuyeHue M MPUMEHEHHE COJIEH. 1
52 | 13 | Xumuueckue CBOMCTBA COMNEH. 1
53, | 14, | I'enetmdeckast CBSI3b MEXY KIIaCCaMH 2
54 | 15 | HEOpraHMYECKUX COEIUHEHUH.
55 | 16 | [Ipaktuueckas pabota Ne7. Pemenue 1 udposas nabopaTopus
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME RELEON
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX [udposoii pH. mratus ¢
coequHeHmI. «Omnpenenenue pH 32KUMOM; TISITh
pacTBOPOB KUCIIOT U LIEIOYEH) XUMHAYECKHX CTaKaHOB (25
MJT); TPOMBIBAJIKA.
56 | 17 | KonrpombHas padora Ne3 mo Teme 1
«OCHOBHBIE KJIaCChl HCOPTAHUYIECKUX
COCIMHECHUI.
Crtpoenue atoma. [leproanyeckuii 3aK0H U NepPUOAUYECKAA
cucremMa xumudeckux djiemenToB JI.A. MenaeneeBa (54)
57 1 | Crpoenue aToma: s1po, SHEPTETHYESCKUN 1
ypoBeHb. CocTaB siJipa aToMa: MPOTOHBI,
HEUTpOHBI. M30TONHI.
58 2 | Ilepuoamueckas cUCTEMa XUMHUYIECKHIX 1
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anemenToB /.M. MenneneeBa. duznueckuii
CMBICJI aTOMHOTO (IIOPSIIKOBOI0) HOMEpa
XUMHUYECKOT'0 JIEMEHTA, HOMEpa rPyIIbl U
MEpUOJIa IEPUOJUYECKON CUCTEMBI.

59

w

[Tepuonuueckuii 3akon JI.11. Menneneena.

60

CTpoeHue YHEPreTUYECKUX YPOBHEH
aTOMOB TepBbIX 20 XUMHYECKUX IJIEMCHTOB
nepuonyeckoit cucremsl J. 1.
Menpeneena.

61

3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB
aTOMOB XMMHUYECKHX DJIEMEHTOB U UX
COCIMHEHUI Ha OCHOBE II0JIO’KEHUS B
nepuoanudeckon cucreMe .M. Menneneesa
U CTPOCHMS aToMa. 3Ha4CHUE
IIepuonnueckoro 3akona J[.1.
Menneneesa.

CrtpoeHnue BemecTB. XMMH4YECKas CBA3b (44)

62

1

MNonuas cBA3b.

63

2

DNEKTPOOTPULIATEIIBHOCTh ATOMOB
XUMHUYECKHX IeMEeHTOB. KoBaneHTHas
XMMHMYECKas CBA3b: HEMOJAPHAsA U
nossipHast. [IoHATHE 0 BOZOPOIHOM CBA3U U
ee BIMSHUU Ha (pu3nyecKkue CBOWCTBa
BEILIECTB HAa IPUMEPE BOJIBI.

64

w

MerTannuueckas CBSI3b.

65

Tunel KPUCTAIIMYECKUX PELIETOK
(aToMHast, MOJIEKYJISIpHASI, MIOHHAS,
MeTaJn4eckasi). 3aBUCUMOCTh (PU3HUECKUX
CBOWCTB BEIIECTB OT TUMA
KPUCTAJUIMYECKOU perieTku. PuHaHcoBas
rpaMOTHOCTb. JIeMOHCTpallMOHHBIN
JKCIEepUMEHT. «TeMneparypa IiaBJIeHus
BEIIECTB C PA3HBIMHU TUIIAMH
KPUCTAJUIMYECKUX PELIETOK

udposas 1aboparopust
RELEON

udposoii gaTunk
TEMIIEPATYPHI TUIATHHOBHIN;
JATYUK TeMIIepaTypbl
TepMONIapHbIN

Xumuyeckue peakunu (34)

66

Crenens okucienus. Onpeaenenue
CTEIIEHU OKUCIICHUS aTOMOB XUMHUYECKUX
3JIEMEHTOB B COEIUHEHUIX.

67

Oxkucnurens. BoccranoBUTEb.

68

KonrtponsHast pabota Ne4 o teme
«Ctpoenune aroma. lleproanuecknii 3akoH
J.11. MenneneeBa. CTpoeHME BELIECTBAY

IHoBTOpEeHue (24)

69,
70

1,2

[ToBTOpEeHune
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9KJIACC

Ne Kou- IIpumeuanue
Ne | n/m (ucnoJjib30BaHUe
nn| B Tema ypoka Bo obopynoBanus Touxku
TEME Hacos pocra)
XuMnueckue peakuuu(24)

1 1 | Crenens okucneHusi. OKUCIUTENb. 1
BoccranoBurens

2 2 | CymHOCTh OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX 1
peaKuuid.

Kucaopoa. Bonopoa (14)

3 1 | TeruoBo# >PPEeKT XUMUYECKUX PEaKIUil. 1 Hudposas
[TonsiTre 06 5K30- U SHAOTEPMHUUECKHUX naboparopus
peakuusx. JleMOHCTpauMOHHBIA SKCIIEPUMEHT. RELEON
«TemnnoBoit 3¢pexT pacTBOpEeHUs BEIIECTB B Hudposoii gatuuk
BOJIE» TEMIIEPaTypHhI

IJIATUHOBBIN
Xumudeckue peakiuu (94)

4 1 | IloHATHE O CKOPOCTH XUMHUYECKON PEaKIUH. 1 Hudposas
@DaKTOpBbI, BIUSIOIINE HA CKOPOCTh XUMHUYECKON nabopaTopus
peakuu. [loHaTue o karaauzarope. RELEON
JIeMOHCTpallMOHHBIN OMBIT. «V3yueHne BIusSHUS Hudposoii natumk
pa3nu4HbIX (HaKTOpOB TEeMIEPATypPhI
Ha CKOPOCTb PEaKIUN» TUTATUHOBBIN

5 2 | Kimaccudukanusi XMMAYECKHX PEaKIUii 1Mo 1
Pa3IMYHBIM MPU3HAKAM: YUCIIY U COCTaBY
MCXO/IHBIX U MOJYYCHHBIX BEIIECTB; H3MEHEHUIO
CTETeHeH OKUCIIEHHUS] aTOMOB XUMHUECKUX
AJIEMEHTOB; TIOTJIOIIEHHUIO WJIH BBIICICHUIO
SHEpIUH.

6 3 | DneKkTpoauTUYecKas AUCCOLUALIMSL. 1

7 4 | DAEKTPOIUTHI U HEINEKTPOIUTHI. MIOHBI. 1 Hudposas
Karnons! u annonsl. JIabopaTOpHBINA OMBIT . naboparopus
«CunbHbIE U CIIa0bIe FTEKTPOITUTHI RELEON

Hudposoit gaTunx
JIEKTPONPOBOAHOCTH

8 S5 | DnekTpoiauTHYecKas AUCCOLUAIHS KUCIOT, 1
LIEJI0YEHN U COTIEH.

9 6 Peakmun nonHoro ooMena 1

10 7 | YcnoBus npoTeKkaHus peakifii HOHHOTO 1
oOMeHa.

11 8 | Ilpaktuueckas pabota Nel. Peakiiuu noHHOTO 1 Hudposas
oOMeHa. nabopaTopus

RELEON
Hudposoii gatuuk
AJIEKTPOIPOBOHOCTH

12 9 | KonrponbHas padorta Nel o Teme 1

«XUMHUECKUE PEAKIITUI.
Hemertauasl IV — VII rpynn u ux coennnenus (264)
13 1 | [lonokeHue HEMETAIOB B IEPUOANYECKOI 1

CHUCTEME XUMUYECKHUX 35ieMeHTOoB J[. 1.




Meunneneesa. O0mme cBONMCTBA HEMETAIIIOB.

14 2 | T'ajgoreHsl: pu3HUEeCKUE U XUMUUYECKHE 1
CBOMCTBA.
15, | 3,4 | CoenuHEHMS TAJIOTEHOB: XJIOPOBOIOPOI, 1
16 XJIOPOBOZOPOAHASI KUCIIOTA U €€ COJIH.
17 5 | Cepa: pusnueckue 1 XUMUYECKHE CBOKCTBA. 1
18 6 | CoenuHEHUS CEPHI: CEPOBOOPOI, CYIbDUIBI, 1
OKCH/JIBI CEpBI.
19 7 | CepHuctas ¥ CEpOBOJOPOAHAS KUCIOTHI U UX 1
COJIH.
20, | 8,9 | Cepnas kucinora. 1
21
22 | 10 | KontpomapHas pabota Ne2 mo Teme 1
«Hemeraiutb»
23 | 11 | A3oT: pusHuecKkue U XUMHUYECKUE CBOMCTBA. 1
24 | 12 | AMMuak 1
25 | 13 | Conu ammonus. JlabopaTOpHBIN OTIBIT. 1 Hudposas
«O06pa3oBaHue COJIeH aMMOHUS» naboparopus
RELEON
Hudpooii garuuk
AJIEKTPOIPOBOHOCTH
26 | 14 | [Ipakruueckas padora Ne2.Ilomyuenne ammuaka 1
Y U3y4YCHHUE €0 CBOWCTB.
27 15 | Okcunsl a3ora. 1
28, | 16, | A3oTHas KHCJIOTA U €€ COJH. 1
29 | 17
30 | 18 | ®ocdop: puznyuecKkre U XUMHUICCKHE CBOMCTBA. 1
31 | 19 | Coenunenus dpocdopa: okcun pocdopa (V), 1
optodochopHas KHCIOTa U €€ COJH.
32 | 20 | Yruepon: pusnyeckue U XUMHYECKHUE CBOMCTBA. 1
AnnoTponus yriepoja: anmas, rpaduT, KapOouH,
GbyiepeHsl.
33 21 | Coenunenus yriepoa: okcuasl yriaeposa (11) u 1
(V).
34 | 22 | CoemuHeHUs yriiepoja: yrojibHas KUCIOTa U e 1
COJIH.
35 | 23 | IIpakTtuueckas pabota Ne3. [lomyuenue 1
YIIIEKHUCIIOTO Ta3a M U3YYEeHUE €ro CBOMCTB.
36 | 24 | KpeMHWMii 1 ero COCIMHEHUSI. 1
37 | 25 | Ilpaktuueckas pabora Ned. Pemenue 1
AKCIIEPUMEHTATBHBIX 3334 110 TEME
«Hemeramne! IV — VIl rpynn u ux
COCIMHEHUIN.
38 | 26 | KontposnbHas pabota Ne3 mo reme 1
«Hemertaiutb»
Metajuibl M ux coequHenns (144)
39 1 [TonoxeHne MeTamIoB B IEPUOIUYECKON 1

CHUCTEME XUMUYECKuX 3eMeHToB J1.1.
Menpeneesa. O0miue ¢pu3nuecKre CBOMCTBA
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MeTauioB. GuHaHCOBAS T'paMOTHOCTb.

40 2 Mertasiel B Ipupoe U 00IIHE CIIOCOOBI UX 1
MOJTYYCHUS.
41 3 O01Me XUMHYECKHAE CBOMCTBA METAJLIOB: 1
peaKIuy ¢ HeMeTaJIaMH, KUCJIIOTaMH, COJISIMU.
42 4 | DIeKTpOXUMUYECKUH psiJ] HAIIPSHKEHUN 1
METaJLIOB.
43, | 5,6 | lllemo4Hble METAJUIBI K KX COCTHMHCHHUS. 2
44
45, | 7,8 | lllemoyHO3eMEIIbHBIC METAJLIBI M MX 2
46 COEINHEHUS.
47 9 | AIIOMUHMIA. 1
48 10 | AmdoTepHOCTh OKCHA ¥ THIPOKCHAA 1
AJTFOMUHHSL.
49 | 11 | XKene3o. 1
50 | 12 | CoenuHeHwus xene3a U UX CBOMCTBA: OKCH/IBI, 1 Hudposas
ruapokcuanl i cou kenesa (1 u 111). nabopaTopus
Jlaboparophsrii oneiT N2 11. «Keneso. RELEON
OxucieHue xee3a BO BIaKHOM BO3TyXe» udpopoii gaTunk
JIaBJICHUS
51 | 13 | IIpaktuyeckas padora NeS. Pemenue 1
AKCIIEPUMEHTAIBLHBIX 33134 110 TeMe «MeTauTbl
U UX COEIUHEHHSN.
52 | 14 | KontpompHas pabota Ne4 o teme «MeTaiisl 1 1
UX COEIUHEHHSI
IlepBoHa4yasbHBIE CBeleHNsI 00 Oprannyecknx Bemecrnax (144)
53, | 1,2 | IlepBoHavanbHBIC CBEACHHS O CTPOCHUU 2
54 OpraHUYECKUX BEUIECTB.
55, | 3,4 | YrieBoaopobl: METaH, 3TaH. 2
56
57 5 VYTI1eBOIOPOIBI: STUJIEH. 1
58 6 | McTouHuKHM yrIeBOIOPOIOB: TPUPOIHBIH a3, 1
HE(Tb, yroib.
59 7 | Kucnopopaconepxaiiue COeIMHEHUS: CITUPTHI 1
(MeTaHOII, 3TaHOJ, TTTUIEPUH)
60, | 8,9 | Kucnopoacoaepskaiiue COeIMHEHUS: 2
61 KapOOHOBBIE KUCIIOTHI (YKCYCHasl KUCIIOTA,
CTeapuHOBAs M OJICMHOBAsI KUCJIOTHI,
AMUHOYKCYCHasl KHCJIOTa).
62 10 | buonoruyecku Ba)KHbBIE BEIIECTBA: )KHUPHI. 1
63 | 11 | Buosoruyecku BaxkHbIE BEIIECTBA: IIFOKO3a. 1
64 | 12 | buonorn4ecku BaxKHBIC BEICCTBA: OCIIKH. 1
65 | 13 | KontponbHas pabora Ne 5 «[lepBoHauanbHble 1
CBEJICHHS OPTaHMYCCKHUX BEIIIECTB.
66 | 14 | Xumuueckoe 3arpsisHEHUE OKPYKAIOLIEH Cpebl 1
U €rO MOCJIECICTBHS.
OcCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COeUHEeHU (29)
67 1 | IIpob6iema 6e30macHOTO UCTIOJIb30BAHUS 1

BEUICCTB U XUMHNYCCKUX peaKHI/II\/’I B
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IOBCEIHEBHOH KU3HU.

68 2 | TokcuuHbIe, TOPIOYUE U B3PHIBOOIIACHBIE
BelecTBa. brIToBast XuMU4ecKasi (paMOTHOCTb.
IHoBTOpeHue (24)
69, | 1,2 | IloBTOopeHue
70
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