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Pazgea L. [lnanupyemblie pe3yibTaTbl OCBOCHUS Y4eOHOI0 MpeaMeTa

@®opMUPOBaHNE YHHBEPCAJIBHBIX Y4eOHBIX JeHCTBHIl.

Cranmapt ycraHaBiaMBaeT TpeOOBAaHUS K pe3yabTaTaM OCBOEHHUS OOyYaroIIUMUCS
OCHOBHO#1 00pa3oBaTeIbHON MIPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHusI:

JUYHOCTHBIM, BKJIOYAIOIIUM TOTOBHOCTb M  CIIOCOOHOCTh OOy4arommuxcs K
CaMOpa3BUTHIO U JIMYHOCTHOMY CaMOOMPEICICHNUI0, CPOPMUPOBAHHOCTh MX MOTHBALUU K
OOy4eHHI0O U IEJICHAINPABICHHON IO3HABATEIbHON JESATEIBHOCTH, CHCTEMBl 3HAUYUMBIX
COLIMAJIBHBIX U MEKJIMYHOCTHBIX OTHOLIEHHUH, [IEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, OTPaXaroIUX
JUYHOCTHBIE W TPAKIAHCKUE TNO3ULUM B JESATEIBHOCTH, COLUAIbHBIE KOMIIETCHIINUH,
MIPaBOCO3HAHUE, CIIOCOOHOCTh CTaBUTh LIETU U CTPOUTH >KU3HEHHBIE IJIaHBI, CIIOCOOHOCTH K
OCO3HAHUIO POCCUNCKON UJIEHTUYHOCTH B ITOJIUKYJIBTYPHOM COLILYME;

MeTanpeJIMeTHbIM, BKJIIOYAIONIUM OCBOCHHBbIE OOYYAIOIIMMHCS MEXKIPEIMETHbBIC
MOHATUST W  YHHUBEpCAJIbHBbIE Yy4eOHBbIE JEHCTBHS  (PEryISATHBHBIC, IIO3HaBaTENIbHBIE,
KOMMYHHKATHBHBIE), CIOCOOHOCTh WX UCIOJb30BaHUS B Yy4eOHOH, IO3HABaTeNbHON U
COLIMAJIbHOW MpPaKTHKE, CAMOCTOATEIbHOCTh IUIAHMPOBAHUS M OCYILIECTBICHUS yueOHOU
NEeSTeIbHOCTH W OpraHu3aluu y4eOHOro COTPYJHUYECTBAa C TMeJaroraMd M CBEPCTHHUKaMH,
[IOCTPOCHHUE MHAUBHUAYAIbHON 00pa30BaTeIbHON TPAEKTOPHH;

NnpeIMeTHBIM, BKJIIOYAIOIIUM OCBOCHHBIE OO0YYAIOUIMMHUCS B XOJ€ M3y4eHHS Y4eOHOTrO
npeaMera yMeHusl cnenuduyeckue Uis JaHHOH MpeIMeTHON 001acTH, BUIBI JESITEIHLHOCTH IO
MOJIYUEHUI0O HOBOIO 3HAHUS B paMKax y4yeOHOro TMpeaMeTa, ero MpeoOpa3oBaHUIO U
IPUMEHEHUIO B  Y4E€OHbIX, Y4YEOHO-NIPOEKTHBIX U  COLMAJIBbHO-TIPOEKTHBIX CHUTYalUsX,
(hopMUpOBaHHE HAyYHOTO THIA MBIIUICHUS, HAYYHBIX MPEACTABICHUH O KIIOUYEBBIX TEOPUSX,
TUNAX ¥ BUJAX OTHOLIEHWH, BJaJ€eHUE HAyYHOU TEPMHUHOJIOTHEH, KIIOYEBBIMU IOHSATHUSMH,
METOAaMH U IpHUeMaMHu.

JIn4HOCTHBIE pe3yJbTATHI OCBOCHHSI OCHOBHO 00pa3oBaTe/ibHON MNPOrpamMMbl
OCHOBHOI'0 00111er0 00pa30BaAHUA OTPAKAIOT:

- BOCIIUTAHUE POCCUNCKON I'pa)k1aHCKOM MIAEHTUYHOCTHU: NMaTPUOTU3MA, yBaxkeHUsI K OTedecTBy,
IIPOLUIOE M HACTOSIEe MHOIOHALIMOHAJIBHOTO Hapoja Poccun; oco3HaHme CBOEW ITHUYECKON
MPUHA/JIEKHOCTH, 3HAHME HMCTOPHUHU, fA3bIKA, KYJIbTYpbhl CBOEr0 Hapoja, CBOEro Kpas, OCHOB
KyJIbTYPHOTO Haciaeauss HapoloB Poccum U 4enmoBedecTBa; yCBOEGHHE T'yMaHHCTHUYECKUX,
JEMOKPAaTUYECKUX M TPATUIMOHHBIX [IEHHOCTEW MHOTOHALMOHAJILHOTO POCCUICKOTO OOIIECTBa;
BOCIIMTaHME YYBCTBA OTBETCTBEHHOCTH M J0Jra nepel PonnHoi;

- (¢opMHpOBaHME OTBETCTBEHHOI'O OTHOILIEHUS K YYEHHMIO, TOTOBHOCTH M CIIOCOOHOCTHU
o0yJaroImuxcss K CaMOpPa3BUTHIO M CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYEHHUIO U
MMO3HAHUIO, OCO3HAaHHOMY BBIOOPY M NOCTPOCHUIO AajbHEHIIeH WHANBUAYAIBHON TPaeKTOpUU
o0pa3oBaHMs Ha 0a3e OPUEHTUPOBKU B MUpe Mpodeccuii 1 NpopecCHnoHaAIbHBIX MPEANOUTECHUH,
Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOIO OTHOLIEHHUS K TPYY;

- (opMupoBaHHe LETOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd M OOIIECTBEHHON NPAKTHKH, YYUTHIBAIOIIEIO COLHUAIBHOE, KYJIbTYpHOE,
SA3BIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOTI0 MHpa,;

- (hopmHpoBaHNE OCO3HAHHOI'O, YBAXHUTEIBHOTO U JOOPOKENATEIILHOTO OTHOLLIEHUS K IPYrOMY
4eJI0OBEKY, €0 MHEHHMIO, MUPOBO33PEHUIO, KYIbTYpPE, A3BIKY, BEpE, TPakIaHCKON MO3ULMH, K
UCTOpUH, KYJIbTYpE, PEJIIUTUU, TPATULUAM, S3bIKaM, LIEHHOCTSIM HapoaoB Poccum u HaponoB
MHUpA; TOTOBHOCTH U CIIOCOOHOCTH BECTH IUAJIOT C JAPYTMMHU JIIOJBMH M JIOCTUTaTh B HEM
B3alMOIIOHUMAaHMS;

- OCBOCHME COLIMAIBHBIX HOPM, IMpPaBMUJ MOBEACHUS, pojieil u (HopM cOUUANBbHONW XKHU3HH B
rpynnax U cooOIIecTBaxX, BKIIOYAs B3pOCIIbIE U COLUATbHBIE COOOIIECTBA; YUaCTUE B IIKOJIBHOM
CaMOYIIpaBJIE€HUH M OOILECTBEHHOM >KM3HM B Tpe/enax BO3PACTHBIX KOMIIETEHLUH € y4EToM
PErHOHAIBHBIX, ITHOKYJIBTYPHBIX, COLIMATIBHBIX M SKOHOMHUYECKUX OCOOEHHOCTENH;



- pa3BUTHE MOPAIHLHOTO CO3HAHHUS M KOMIIETCHTHOCTH B PEHICHHMH MOpAIbHBIX HpoOJeM Ha

OCHOBE JIMYHOCTHOTO BBIOOpA, (OPMHPOBAHWE HPABCTBEHHBIX UYBCTB U HPABCTBEHHOTO

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

- (opMHpOBaHHE KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTH B OOLICHUH M COTPYIHHUYECTBE CO

CBEPCTHUKAMH{, JETbMH CTapliero M MJaIIero BO3pacTa, B3pOCIBIMH B IpoIecce

o0pa3oBaTenbHON, OOIIECTBEHHO IMOJIE3HOM, Y4eOHO-UCCIeI0BaTEIbCKON, TBOPUECKON U APYTruX

BUJIOB JICSITEIBHOCTH;

- (opmupoBaHUE IEHHOCTH 3J0POBOTO W 0OE30MacHOr0 o0pa3a J>KU3HHU; YCBOCHHE MPaBUII

WHIUBHUIyaIFHOTO ¥ KOJJIGKTHBHOTO O€30MacHOTO IOBEJCHUS B UYPE3BBIYAWHBIX CUTYalUsX,

YTPOXKAIOLINX KU3HU U 3I0POBBIO JIFOJICH, PAaBWJI IIOBEACHUS Ha TPAHCIIOPTE U Ha I0pOrax;

- (opmMupoOBaHNE OCHOB PKOJIOTUYECKOW KYIBTYPHI COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO

HKOJIOTUYECKOTO MBIIUICHHUS, Pa3BUTHE OMNBITA SKOJIOTUYECKH OPUEHTHPOBAHHOM pedreKCUBHO-

OLICHOYHOW M PAKTHYECKOI AEATENBHOCTU B )KU3HEHHBIX CHTYAIHIX;

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

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

- pa3BUTHE ACTETHYECKOTO CO3HAHHS 4Yepe3 OCBOCHHE XYIO0XKECTBEHHOTO HACJIEIUs HApOJIOB

Poccun n Mupa, TBOPUECKOH JESTENBHOCTH SCTETHYECKOTO XapaKTepa;

- (opMHUpOBaHHE OCHOB NIPAaBOCO3HAHMS [UII COOTHECEHHS COOCTBEHHOTO TIOBEICHUS W

MOCTYNIKOB  JIPYTUX JIIOZAEH C HPABCTBEHHBIMH LEHHOCTSAMH ¥ HOPMaMH IIOBEICHHS,

YCTAaHOBJICHHBIMU  3aKOHOAATenbCTBOM  Poccuiickoit ~ @enepauuu,  yOeXJAEHHOCTH B

HEOOXOJMMOCTH 3allMINATh IPABONOPSIOK IPABOBBIMH CIIOCOOAMH M CPEICTBAMH, YMEHHN

peann30BBIBaTh OCHOBHBIE COITMANIEHBIC POJIM B MPENIEIax CBOCH J1eeCIIOCOOHOCTH.
MeTanpeaMeTHble pe3yJibTAThl 0CBOEHHS OCHOBHOH 00pa30BaTeIbHOI MPOrpaMMbl

OCHOBHOIO 00111er0 00pa30BaHUSs OTPAXKAIOT:

- YMEHHE CaMOCTOSTEIBHO OIPEEIATh eI CBOET0 00YyUeHHs, CTaBUTh U (pOPMYIHPOBATh JUIs

ceOs1 HOBBIC 3371a4yl B yu€Oe M MMO3HABATEIBHOHN JESITeIbHOCTH, Pa3BUBATh MOTUBBI M MHTEPECHI

CBOECH MO3HABATEIBHON JEATEIHHOCTH;

- yMEHHE CaMOCTOSITENIbHO IUTAHUPOBATh IIYTH JOCTMDKEHHUS IIeNieid, B TOM YHCIe

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

Y TIO3HABaTeNIbHBIX 33/1aY;

- yMEHUE COOTHOCUTH CBOM [EHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYILECTBISATh

KOHTPOJIb CBOEH JAEATENBHOCTH B IPOIECCE JOCTHXKEHUS DPe3yNbTaTa, OMPEAETSTh CIIOCOOBI

JeWCTBUI B paMKax MpeJIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JACUCTBUS B

COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalUEH;

- YMEHHE OLIEHUBATh NPAaBUIBHOCTh BBINOJHEHHs y4eOHOW 3a71auu, COOCTBEHHbIE BO3MOKHOCTH

e€ peuieHus;

- BJQJICHUE OCHOBAMH CAaMOKOHTPOJISI, CAMOOIICHKH, MPUHATHS PEIICHUH U OCYIIECTBICHUS

OCO3HAHHOTO BbIOOpPA B y4eOHOM! U MO3HABATEIbHOMN 1EATEIbHOCTH;

- yMEHHE OIpeNeNsiTh TMOHATHS, CO3/aBaTh OOOOIIEHHs, YCTaHABIMBATH aHAJIOTHH,

KJ1accu(UIUpPOBaTh, CAMOCTOSTENILHO BBIOMpPATh OCHOBAHMS M KPUTEPHM s Kiaccuukauuy,

YCTaHABJIMBATh TMPUYMHHO-CIEJCTBEHHBIE CBS3HM, CTPOUTH JIOTHYECKOE pPacCyKICHWE,

YMO3aKJII0UeHUE (MHAYKTUBHOE, IETYKTUBHOE U [0 aHAJIIOTUH) U JIeNaTh BHIBOJIBI,

- YMEHHE CO3/1aBaTh, MPUMEHATh U MPEOOPa30BHIBATH 3HAKH U CUMBOJIBI, MOJICITH M CXEMBI JIJIS

peleHus yueOHbIX U MO3HABATEeNbHBIX 3a/1a4;

- CMBICIIOBOE UYTCHHE;

- YMEHHUE OpPraHU30BBIBATh YUEOHOE COTPYAHUYECTBO M COBMECTHYIO JAEATEIBHOCTb C YUUTEIEM

M CBEpPCTHUKaMH; padOTaTh WHAWBHIYAIGHO W B TpYIIeE: HAXOAWUTh OOIIee peleHHe W

paspemiatb KOHQUIMKTBI Ha OCHOBE COTJIAaCOBaHMS MO3UMIUM M y4éra  MHTEPECOB;

(bopMyIHpOBaTh, APTYMEHTUPOBATh U OTCTAMBATH CBOE MHEHHUE,



- yYMEHHE OCO3HAaHHO WCIIOJh30BaTh pPEUEBBIC CPEICTBA B COOTBETCTBUM C 3aJadeid
KOMMYHHKAITUU TSI BBIPAKEHUSI CBOUX UYYBCTB, MBICIEH M MOTPEOHOCTEH; IIIAaHUPOBAHUS U
pEeryJslud CBOCH IEATEIBLHOCTH; BJIAJICHUE YCTHOHW M TMHCHBMEHHOH pPeYbl0, MOHOJIOTHYECKOMN
KOHTEKCTHOM peublo; pa3BUTHUE MOTHUBAIIMHM K OBIAJCHHUIO KYJIbTYPOM aKTHMBHOTO IMOJb30BAHUS
CJIOBApSIMH M IPYTUMHU TTOMCKOBBIMU CHCTEMAaMH,

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

- (QopmMupoBaHHE W PA3BUTHUE HKOJOTUYECKOTO MBIIUICHUS, YMCHHE IPUMEHSITh €ro B
MMO3HABATEIIPHOW, KOMMYHHKAaTHBHOM, COLIMAJIBHOMW TMpakTHKe ©  MNpodhecCHOHATbHOM
OpUEHTAIINH.

BbInyCKHHK HAYYUTCS:

- XapaKTepu30BaTh OCHOBHBIC METOBI TIO3HAHMS: 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 CMBICIT 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;

- pa3ianyaTh XUMUYECKUE U (PU3NUECKHe SIBICHUS;

- Ha3bIBaTh XUMUYECKHUE JIEMEHTBI;

- OIPEIENIATh COCTAB BEUIECTB 0 UX (hopMyliaM;

- BAJICHTHOCTb aTOMa 3JIEMEHTA B COEIUHEHUSIX;

- OIPEIENIATh TUIl XUMUYECKUX PEAKIUil;

- Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUUECKHUX PEaKIIHii;

- BBIABJIATH [IPU3HAKU, CBUIETEIBCTBYIOIINE O IPOTEKAHUN XUMHUECKON peakuu Ipu
BBITNIOJTHEHUM XUMHUYECKOIO OIIbITA;

- COCTaBIIAATH (DOPMYJIbI OUHAPHBIX COSTMHEHUM;

- COCTaBJIATh YPAaBHEHUSI XUMUYECKUX PEAKIINM;

- co0moaaTh npaBuiIa 6€30MacHoOi padoThI IPHU MPOBEICHUH OTIBITOB;

- IOJIb30BAThCs JTAOOPATOPHBIM 000PYIOBAaHUEM U MTOCYI0H;

- BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB;

- BBIUUCIIATH MACCOBYIO JI0JII0 XMMUYECKOI'0 3JIEMEHTA 10 (popMyIie coeTuHEHMS;

- BBIUHCIATH KOJMYECTBO, OOBEM MJIM MacCy BEILIECTBa MO KOJMYECTBY, 00beMy, macce
peareHToB WM IPOAYKTOB PEaKIIMH;

- XapakTepHu30BaTh (PU3NYECKHE U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJa U
BOZOPOJA;

- IOJTy4aTh, COOUpATh KUCIOPO U BOAOPOL;

- pacno3HaBaTh OIBITHBIM IIyTEM ra3000pa3Hble BELIECTBA: KUCIOPOI, BOAOPOL;

- pacKpbIBaTh CMBICI 3aKOHa ABOTaJipo;

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

- XapaKTepu30BaTh PU3NYECKUE U XUMHUECKHUE CBOMCTBA BOJIBI;

- PaCKpBIBATh CMBICI ITOHITHS «PACTBOPY;

- BBIYHCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BEIIIECTBA B PACTBOPE;

- IPUTOTOBIISATH PACTBOPHI C ONPEAECIEHHON MacCOBOM J0JIEN paCTBOPEHHOTO BELIECTBA,

- Ha3bIBaTh COEAMHEHMSI M3YUEHHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB;

- XapaKTepHu30BaTh (PU3NYECKHE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
BEIIECTB: OKCHJIOB, KHCJIOT, OCHOBAaHUM, COJICH;

- OIPENENATH IPUHAJIEKHOCTD BELECTB K ONPENEICHHOMY KJIACCY COEIMHEHUM;
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- COCTaBIIATH (POPMYJIbI HEOPTaHNYECKUX COCTUHEHHUI N3YYEeHHBIX KJIACCOB;

- TPOBOJAUTH ONBITHI, MOATBEPXKIAIOIIME XWMUYECKHE CBOMCTBA H3YYEHHBIX KJIAcCOB
HEOPraHUYECKHUX BEILECTB;

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

- XapaKTepU30BaTh B3aUMOCBS3b MEXIY KJIaCCaMU HEOPTaHUYECKUX COCTMHEHUI;

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

- 00BACHATH (PU3UYECKHIA CMBICT aTOMHOTO (TIOPSAKOBOTO) HOMEPAa XHMHYECKOTO JJIEMEHTA,
HOMEpPOB Ipynibl U iepuoaa B nepuoandeckon cucreme JI.11. Menneneena;

- OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUSI CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipejenax
MaJIbIX [IEPUOJIOB U IVIABHBIX MOATPYIIIL,

- XapaKTepu30BaTh XUMHYECKHUE 3JIEMEHTHI (OT BOAOPOAA JI0 KaJbIMs) HA OCHOBE UX MOJIOKEHUS
B nepuoanueckoi cucreme 1.11. MennaeneeBa u 0COOCHHOCTEH CTPOCHHS MX aTOMOB;

- COCTaBIISITh CXEMbI CTPOEHUsSI aTOMOB MepBbIx 20 3meMeHTOB nepuoanyeckon cuctemsl J[. M.
MeHnpeneena;

- PaCKpbIBaTh CMBICII IOHATHH: «XUMUYECKASI CBI3bY, «AJEKTPOOTPUIIATEIHLHOCTDY,

- XapaKTepHu30BaTh 3aBUCUMOCTh (PU3NYECKMX CBOMCTB BEUIECTB OT THIA KPUCTAILTUIECKON
peIIeTKY;

- ONIPEAEIIATh BUJI XMMUYECKOM CBSI3M B HEOPTAHUUECKUX COCANHEHUSX;

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

- PacKpbIBaTh CMBICII MOHATUN «MOH», KKATUOH», «AHUOH», «AIEKTPOJIUTBIY, «HEITEKTPOIUTHIY,
«QIEKTPOIUTHYECKAS JUCCOLMAIUA», KOKUCIUTEIbY, «CTEIIEHb OKUCIEHUSN» «BOCCTAHOBUTEIbY,
«OKHCIJICHHEY, «BOCCTAHOBIICHUEY;

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

- PacKpbIBaTh CMBICII TEOPUH IIEKTPOIUTUUECKON TUCCOIUALINN;

- COCTaBJISITh YPABHEHUS JIEKTPOJIUTUUECKON IUCCOLUALINM KUCIIOT, IEJI0YEen, CONeH;

- OOBSACHSATH CYIIHOCTH MPOIECCa IICKTPOJUTUUYECKON JUCCOIUALMUA U PEAKIIUA MOHHOTO
oOMmeHa;

- COCTaBJISITh TIOJIHBIE M COKPAIIIEHHBIE MOHHBIE YPaBHEHUSI PEAKIIMH OOMEHa;

- OIpPENENATh BOZMOXKHOCTh MMPOTEKAHMSI PEaKIIuii HOHHOTO 0OMEHa;

- MPOBOAMUTH PEAKIUH, TIOITBEPKAAIOITNE KaUECTBEHHBIA COCTaB PA3IMYHBIX BEIICCTB;
ONPENENATh OKUCITUTENb U BOCCTAHOBHTEIID;

- COCTaBJISITh YPaBHEHUS OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

- Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKON PEaKIIHH;

- KJTacCU(UIIMPOBATH XUMUUECKHUE PEAKIINH 110 PA3TMYHBIM IIPU3HAKAM;

- XapaKTepU30BaTh B3aUMOCBS3b MEXIY COCTABOM, CTPOCHHEM U CBOMCTBAMHU HEMETAILIOB;

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

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

- XapaKTepU30BaTh B3aUMOCBS3b MEXIY COCTABOM, CTPOCHHEM M CBOMCTBAMHU METAIIOB;

- Ha3bIBaTh OPraHMYECKHE BEIIECTBA MO MX (GopMyie: MeTaH, dTaH, dTUJICH, METAHOJ, dTaHOI,
TJIMIIEPUH, YKCYCHAs KHCJIOTa, aMHHOYKCYCHas KHCJIOTa, CTEapUHOBAas KHUCIOTa, OJICMHOBAS
KHCJIOTA, TIII0K03a;

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

- TPaMOTHO O00OpaIIATHCS C BEIECTBAMH B MOBCEAHEBHOW KU3HU;

- ONpPENENATh BO3MOXKHOCTh MPOTEKAHUSI PEAKIIUH HEKOTOPBIX MPEACTABUTEICH OPraHUYeCKHX
BEILIECTB C KMCIOPOJOM, BOJOPOJIOM, METAJIJIAaMU, OCHOBaHUSIMU, TaJIOT€HAMMU.

BBIHYCKHI/IK MOJYYUT BO3MOKHOCTb HAYYHUTHCHA:
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- BBIIBUTATh U MPOBEPATH HKCIEPUMEHTAIBHO THIIOTE3bl 0 XUMUYECKMX CBOMCTBAaxX BEIIECTB Ha
OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYIATh B XUMUYECKHE PEAKIIUHU, O XapaKTepe
U IPOAYKTaX Pa3IMYHBIX XUMUUYECKUX PEaKIuii;

- XapaKTepHU30BaTh BEIECTBA MO 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 MPOSBIIATH OKUCIUTEIHHBIC NI BOCCTAHOBUTEIILHBIE
CBOIMCTBA C yYETOM CTEIICHEH OKUCICHUS 3JIEMEHTOB, BXOISIINX B €r0 COCTaB;

- COCTaBJISITh YpaBHEHHUS PEAKIUN, COOTBETCTBYIOIIMX IOCIEAOBATEIIBHOCTA IIPEBPAILICHUM
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

- BBIJIBUTaTh U MPOBEPSTH IKCIIEPUMEHTAIBLHO TUIIOTE3bI O pe3yiIbTaTaX BO3ACHCTBUS Pa3IMUHBIX
(hakTOpOB HAa U3MEHEHHE CKOPOCTU XUMHUYECKOI peaknu;

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

- UCIOJBH30BaTh IMPUOOPETCHHBIC KIIIOYCBBIC KOMIICTCHIIMU IIPU BBINIOJHCHUH TPOEKTOB U
y4eOHO-UCCIIeIOBATENLCKUX ~ 3aa4 [0 M3YYEHUI0 CBOWCTB, CHOCOOOB TMOJIyuYeHUS U
pacro3HaBaHus BEUIECTB;

- 00BbEKTUBHO OLIEHUBATh HH(POPMAIIUIO O BEIIECTBAX M XUMHUECKUX MPOoIleccax;

KPUTUYECKH OTHOCUTHCS K IICEBJOHAy4YHOW HH(POPMALMK, HETOOPOCOBECTHON peEKjIaMe B
CpeacTBaX MaccoBOW MH(MOPMALINY;

- OCO3HaBaTh 3HAUEHUE TEOPETHUECKUX 3HAHUN MO XUMHH JAJS MPAKTHYECKOW NesSTENbHOCTH
YeNoBeKa;

- CO3/1aBaTh MOJICIM W CXEMBI JUIsl pPEIIeHUs Y4eOHBIX M TO3HABATCIbHBIX 3aJa4; MOHUMATh
HE00XO0IMMOCTb COOIIO/ICHUS TIPEITUCAHUM, TPEATaraéMbIX B MHCTPYKIUSX MO HCIIOIb30BAHHIO
JIEKapCTB, CPEACTB OBITOBON XUMHH U JIP.

Pazpnean 11
Conep:xanue yueOHOT0 npeamera

B cucreme ecrecTBEHHOHAYYHOTO 00pa30BaHUS XUMHS KaK YUeOHBIN MpeIMET 3aHUMAaeT
BAXHOE MECTO B II03HAHUU 3aKOHOB MpPHUPOAbI, (GOPMUPOBAHUM HAYYHOH KAPTHUHBI MHpA,
CO3JIaHMM OCHOBBI XMMHYECKHUX 3HAaHUHM, HEOOXOAMMBIX JUIsl TOBCEJAHEBHOM JKHU3HU, HaBBIKOB
3I0POBOTO M OE30IacHOTO JIJIsl YEJIOBEKa M OKpPY’KAIOIIel ero cpenbl odpas3a KU3HH, a TaKKe B
BOCIUTAaHUH YKOJIOTUUECKOM KYJIbTYpHI.

VYcnemHocTh M3y4eHUS XUMHUHM CBS3aHA C OBJIQJCGHUEM XUMHUYECKUM  S3BIKOM,
coOnroieHUeM TpaBuil O€30MacHOM pabOThl MpPU BBITOJIHEHUH XHUMHUYECKOTO SKCIIEPUMEHTA,
OCO3HaHMEM MHOTOYHCIIEHHBIX CBA3€H XMMHUU C JPYTUMH ITPeIMETaMH 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 00YyUYaAIOIIUXCSI.

B copepxaHum JaHHOTO Kypca MPEACTAaBICHBI OCHOBOINOJIAralONIMe XHMUYECKHE
TEOPETHYECKHE 3HAHWUS, BKIFOYAIONINE U3YUYEHHE COCTaBa U CTPOCHUS BEIIECTB, 3aBUCHMOCTH UX
CBOWCTB OT CTpPOEHHS, MPOTHO3UPOBAHUE CBOICTB BEIIECTB, MCCIEIOBAHUE 3aKOHOMEPHOCTEH
XUMHNYECKUX npeBpameHHﬁ n HyTeﬁ YIIpaBJICHUA HMMHU B MLOEJIAX TIIOJIYYCHHSA BCIICCTB U
MaTepHaoB.



Teopernueckyro OCHOBY M3y4EHUs HEOPTaHMYECKOM XHMMHMH COCTaBIS€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
9KCHEPUMEHTA, COOJIIOACHUIO HOPM U IIpaBUII O€30M1acCHOM paboThl B XUMUUECKON J1a00paTOpHH.

Peanuzanuss naHHOM MporpamMmbl B IpOLECCe OOYYEHHUS IO3BOJIUT OO0YYarOIUMCS
YCBOMTH KJIFOUEBBIE XMMUYECKHE KOMIIETCHIIMY U TIOHATH POJIb U 3HAYCHUE XUMHUH CPEU APYTUX
HayK O IPUPOJIE.

N3yuenune npeamera «XuMHs» B 4YacTH (POPMHUPOBAHHUA Yy OOYYAIOLIMXCS HAYYHOIO
MHUPOBO33PEHHUS, OCBOCHHS OOIEHAYYHBIX METOJOB (HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT,
MOJICJINPOBAHUE), OCBOCHMS IPAKTUYECKOIO IPUMEHEHUs HAay4HbIX 3HAaHUI OCHOBAaHO Ha
MEXIIPEIMETHBIX CBs3sIX ¢ mpeameramu: «buonorusy, «'eorpadus», «Mcropusy,
«JIureparypa», «Marematuka», «OCHOBbI 0O€30HaCHOCTH JKU3HEAEATENIbHOCTH», «Pycckuit
A3BIKY, «DU3HKa», « IKOJIOTHUSI.

IlepBoHaYa/ibHbIE XUMHYECKUE IOHATHS

[Ipenmer xumuun. Tena u BemjectBa. OCHOBHBIE METOABI IO3HAHMS: HaOJNIOJEHUE,
U3MepeHue, dKcrepuMeHT. Pu3ndeckue U XUuMUYecKue sBieHusA. YuncTele BeniecTBa U CMECH.
Crnioco6sl pazneneHusi cmeceid. Atom. Mosekyna. XUMHAYECKUM 3JIEMEHT. 3HAKUM XUMUYECKHUX
aeMeHTOB. [IpocTble M cloKHBIE BelecTBa. BaneHTHOCTb. 3aKOH IOCTOSIHCTBA COCTaBa
BemiecTBa. Xumuyeckue ¢opmynbsl. Manexcel. OTHOCHTENbHAs aTOMHash M MOJICKYISpHAs
Maccel. MaccoBasi A0 XMMHYECKOTO JIEMEHTa B COEAMHEHHH. 3aKOH COXPAaHEHUS MaccChl
BelIeCcTB. XuUMHUYecKue ypaBHeHUs. KoapdummeHTsl. YCIOBUS M TPU3HAKKA TPOTEKAHUS
XMMHMYECKHUX peakuuid. Moip — euHMIIa KOIM4YecTBa BelecTsa. MossipHas Macca.

Kucaopoa. Bonopon

Kucnopon — xumuueckwit snemMeHT u mpocTtoe BemiecTBo. O30H. CocTaB BoO3myXxa.
dusnueckue M XMMHYECKUE CBOMCTBAa Kuciopona. IlonydeHune W mpUMEHEHHE KHUCIOPOJa.
TeroBoit >pdext xumuuecknx peakiuii. [loHsTHe 00 9K30- U IHIOTEPMHUUECKUX PEAKITUIX.
Bonopon — XMMHUYECKUI dJIEMEHT U NMPOCTOE BelecTBO. Dusnyeckre U XMMUYECKUE CBOWCTBA
Bogopoja. Ilonyuenue Bogopona B naboparopuu. IlonydeHune Bogopoaa B MPOMBIIUIEHHOCTH.
[Tpumenenue Bogoposaa. 3akoH ABoraapo. MossipHelii 00beM razoB. KauecTBeHHbIE peaklluu Ha
razoo0pa3Hbie BeniecTBa (KUCIopo, Bo1opoa). OObeMHBIE OTHOIICHHS Ta30B MPU XUMHUYECKUX
peakuusx.

Bona. PacTtBopsl

Bogna B npupozne. Kpyrosopor Boasl B npupone. Pu3nueckue U XUMHYECKHE CBOICTBA
BoApl. PactBOphl. PacTBOprMOCTh BemecTB B Boje. KoHueHTpanuss pactBopoB. MaccoBas 101st
PacTBOPEHHOI'O BELIECTBA B PACTBOPE.

OcHoOBHBIE KJIACCHI HECOPTAHMYECKHUX COCHHEHUIT

Oxcunpl.  Knaccudukanums. Homenknatypa. ®usuueckne CBOWCTBA  OKCHJIOB.
XumMuyeckue cBoiicTBa OKcuaoB. IlomyueHue u npuMeHeHHE OKCcHaAoB. (OCHOBaHUA.
Knaccudpukanus. Homenknatypa. ®@usnueckue cBoiictBa ocHoBaHui. [lomydeHune ocHOBaHUH.
XuMHudeckue CBOMCTBa ocHOBaHWU. Peakmus Hehtpanusanuu. Kucmortel. Knaccudukarus.
Homenxiarypa. ®usuyeckue cBoWcTBa KHUCIOT. IlosydyeHne W IpUMEHEHHE  KUCIOT.
XuMmHueckue cBoicTBa KUCIOT. MHanukaTopel. I3MeHeHrne OKpacKH MHJIMKATOPOB B Pa3JIMYHBIX
cpenax. Comu. Knaccuduxanus. Homenknarypa. @usnueckue cBoiictBa coneid. Ilomydenue u
IIPUMEHEHHE cosiel. XMMHYEeCKHue CBOMCTBa cosied. ['eHeTmdeckas CBSI3b MEXIy Kiaccamu
HEopraHndeckux coenuHeHui. [Tpobaema 6e30macHOro UCIONIb30BaHMUS BEIIECTB U XMMUYECKHX



peaKkuuii B TOBCETHEBHOM XKM3HHU. TOKCUYHBIC, TOPIOYHME U B3PHIBOOMACHBIE BEIIECTBA. bbITOBAs
XUMHUYECKast FPAaMOTHOCTb.

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

Crpoenue aroma: sApo, sHepreTudeckuii ypoBeHb. (CocTaB sapa aroMa: IPOTOHBI,
HeuTpoHsl. M3oronsl. Ilepuonmuecknii 3akon [[.M. MenneneeBa. Ilepuonnueckas cucrema
xumudeckux anemeHToB .M. MenneneeBa. ®@U3MYECKUN CMBICT aTOMHOTO (ITOPSAKOBOTO)
HOMEpa XUMHUYECKOTO »3JEMEHTa, HOMEpa TPYyINIbl U MEepUuoAa MNEPUOJUUYECKON CHCTEMBI.
CrtpoeHue »HHEpreTHYecKUX ypoBHEH aromMoB mepBblX 20 XMMHYECKHUX  3JIEMEHTOB
nepuoanueckoi cucremsl .M. MenneneeBa. 3akOHOMEPHOCTH HM3MEHEHMsI CBOWMCTB aTOMOB
XUMHUYECKHUX 3JIEMEHTOB M UX COCIMHEHUH HAa OCHOBE IOJIO)KEHHS B IEPUOAMYECKON CHCTEME
JI.1. Menneneesa u ctpoenus aroMa. 3nauenue [lepuoanueckoro 3akona /.M. Menneneena.

Crtpoenue BemecTB. XMMUYECKAs CBS3b

DNEeKTpOOTPULIATEIbHOCTh ATOMOB XMMHYECKUX 3J€eMEHTOB. KoBajleHTHass Xxumu4deckas
CBSI3b: HEMOJsIpHAs U mossipHast. [IoHSATHE O BOJOPOIHOM CBSI3U M €€ BIUSHUU Ha (pU3MYECKHe
CBOMCTBa BELIECTB Ha mpuMepe BoAbl. MoHHas cBA3b. Mertaimyeckas CBsI3b. THIIbI
KPUCTAJUTMYECKUX PEIIETOK (aTOMHAasi, MOJEKYJIsIpHas, HOHHAs, METAIUTNYECKasi). 3aBUCUMOCTh
(U3MYECKUX CBOWCTB BEUIECTB OT THUIA KPUCTAIIIMYECKON PELIETKH.

XuMHu4ecKue peakiuu

[lonsiTHe O CKOpPOCTH XMMHYECKOW peakuuu. PakTopbl, BIMSIIOLME HA CKOPOCTb
xumuueckon peakuuu. [lonstue o karanuzatope. Knaccudpukanus XMMHUYECKUX pPEaKIMM 1O
pa3IMYHBIM IpPHU3HAKAM: YHCIYy M COCTaBY HMCXOJHBIX U IOJYYEHHBIX BEIIECTB; U3MEHEHUIO
CTENeHEeH OKUCIICHHUS aTOMOB XMMHYECKUX AJIEMEHTOB; IMOTJIONICHUIO WM BBIJCICHUIO SHEPTHH.
DNEeKTpoNUTHYECKasT JUCCOLUanus. OJNEKTPOJUThl U HednekTpoiuTbl. Monbl. KaTuonsl u
aHnoHbl. Peakiiun HMOHHOTO OOMeHa. YCJIOBHUS TNPOTEKAHHS PEaKUUid HMOHHOTO OOMEHa.
DNEeKTpoNuTHYECKass JIUCCOLMAlUs KUCIOT, Mienoued U  cosed. CTeneHb OKHUCIICHHUS.
OrmpeznenieHue CTENEHU OKUCIEHUS AaTOMOB XHMMHUYECKHUX JJIEMEHTOB B COCAMHEHUSIX.
Oxkucnurens. BocctanoBuTenb. CylIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Hemertasasl IV — VII rpynn u ux coennHenust

[TonoxkeHne HeEMETAUIOB B IEPUOAMYECKOM CUCTEME XHMHMUYECKUX dieMeHToB JI.1.
MenpeneeBa. OOmuue cBoiicTBa HeMeTaioB. ["anoreHsl: ¢pu3nyecKue U XUMUYECKUE CBOMCTBA.
CoenvHEHUs TallOTEHOB: XJIOPOBOJOPOJ, XJOPOBOJIOpOAHAas kuciora u ee conu. Cepa:
¢busznueckue U Xxumuueckue cBoicTBa. CoeNMHEHUs Cephbl: CEPOBOJOPOJ, CYIb(MUIBI, OKCHUIBI
cepol. CepHasi, CepHUCTasi U CEPOBOJOPOAHAS KUCIOTHI W UX COJH. A30T: (uU3MUECKHE H
xuMuyeckue cBorictBa. AMmuak. Conu ammoHus. OKcHibl a30Ta. A30THasl KACIOTAa U €€ COJIH.
®dochop: pusnueckue u xumuyeckue cpoiictBa. Coenunenust dochopa: okcua gocdopa (V),
oprodochopHas kucmora U ee coimu. Yriepold: GU3MYECKMEe M XHUMHUYECKHE CBOICTBA.
Annotponus yriepona: anmas, rpadur, kapouH, ymiepensl. CoemuHEHUs yTiaepoa: OKCHUIbI
yraepoaa (I1) u (IV), yronbHast kucnota u ee conu. KpemHuit u ero coeuHeHus!.

MeTa/uibl M X COCHHEHUS

[lonoxkeHne MeTamioB B NEPUOJUYECKOM CHUCTeME XUMHUYeckux »siemeHToB J[.U.
MenpeneeBa. Meramibl B npupoAe U oOuue crnocodbsl ux mnonydeHus. OOmume ¢uznyeckue
cBoiicTBa MeTayyioB. OOmMe XWMHUYECKHE CBONCTBAa METAJIOB: PEaKIUU C HeMeTallJlaMH,
KUCJIOTaMH, COJISIMU. DJIEKTPOXUMUYECKUH Pl HAnpsKeHU meTtauioB. [llenodynsie MeTauibl U
ux coenunenus. lllenounozeMenbHbIe METAIUTBI M UX COSAMHEHUS. ANMIOMHHHA. AMPOTEPHOCTD
okcuaa u tunapokcuga amroMmunms. JKenezo. CoenuHeHHs Kelle3a W MX CBOMCTBA: OKCHIBI,
rugpokcuabl u comu xenesa (11 u 111).

IlepBoHauya/ibHBbIE CBeIeHUS 00 OPraHUYecKUX BellecTBax

[TepBoHavabHBIEC CBEICHHS O CTPOCHUH OPTAHMYECKHUX BEIIECTB. Y TJIICBOIOPOIbI: METaH,
9TaH, STUIeH. VICTOYHUKHU YTIeBOIOPOAOB: IPUPOAHBIN Ta3, HE(PTh, Yrob.
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Kucnoponconepamiue coeauHEHUs: CHOUPTHI (METAHOJ, ATAHOJ, TJHUIEPHH), KapOOHOBBHIE
KHMCIIOTHI (YKCyCHasi KHMCJIOTa, aMMHOYKCYCHasl KHCJIOTa, CTEApUHOBAs U OJEMHOBas KUCJIOTHI).
buonoruuecku Ba)KHBIE BELIECTBA: JKUPBI, TJIOKO3a, O€lkh. XUMHUYECKOE 3arps3HeHHe
OKpY>KalOILEH Cpelibl U €ro MOCIEACTBUS.

Tunsl pacyeTHbIX 32/1a4:

Brruncnenre MaccoBOi JOIM XUMHUYECKOTO JIEMEHTa 0 (opMyJie COeTUHEHUSI.

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

Bbruncnenuss mo XMMHUYECKUM ypaBHEHUSIM KOJIMYeCTBa, 00beMa, MacChl BEIECTBA I10
KOJIMYECTBY, 00BEMY, MacCe PEareHTOB WM IIPOIYKTOB PEAKIUU.

Pacuer maccoBoii 1011 pacCTBOPEHHOI'O BELIECTBA B PACTBOPE.

IIpumepHbIe TEMbI NIPAKTHYECKHUX PadOT:

JIaGoparopHoe o0opynoBaHue U MpueMbl odpamieHus ¢ HuM. [IpaBuna Ge3omacHon
paboThl B XUMHUYECKOH J1abopaToOpHH.

OuncTKa 3arps3HEHHON IOBapEHHOMN COJIU.

[Tpu3Haky MpOTEKaHUs XUMUYECKUX PEaKIIUH.

[TonydeHune KUCI0poaa ¥ U3y4YEHHUE €r0 CBOMCTB.

[Tomyuenue BoIOpo/ia U U3yYEHUE €T0 CBOMCTB.

IIpuroroBneHue pacTBOPOB C ONPEAEIEHHON MaCCOBOM J10JIEH PACTBOPEHHOIO BEIIECTBA.

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

Peakuuu nonnoro oomeHa.

KauecTBeHHbBIE peakii Ha HOHBI B pPacTBOPE.

[Tomyuenue amMmmuaKka u U3y4yeHHE ero CBONCTB.

[Tomy4yeHue yriekucaoro ra3a i u3y4eHue ero CBOMCTB.

Pemenue sxcnepuMmenTanbHbIX 3a1ad mo Teme «Hemeramnst IV — VI rpynn u ux
COCIMHEHUI.

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



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

OTBOJAUMBIX HA OCBOEHHE KAXKI0 TeMbI

KJIACC
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. Temna u BemecTsa. 1
OcHOBHBIE METO/BI TTO3HAHMUS:
Ha0II0IeHNE, U3MEPEHUE, SKCTICPUMEHT.
2 2 | IIpaktruaeckas pabota Nel. JlaboparopHoe 1 [Mudposas 1abopaTopust
0o0opynoBaHuE U MPUEMBI 0OpaIlIeHuUs C RELEON
HuM. [IpaBuna Ge3onacHoii paboThI B [udposoii gaTynk
XuMHUecKoi abopatopun. CTpoeHue TEeMIEPaTyphl
IIJIJAMEHU. CnuproBka
Caeua.
3 3 | ®usnueckre U XUMUYCCKUE SBIICHUS 1
4 4 | Yucteie BemecTBa u cMec. CriocoObl 1
pas3aeneHus cMecen
5 5 | IIpaktuueckas padbota No2. Ouncrka 1
3arpsi3HEHHOM MTOBAapPEHHOM COJIH.
6 6 | Atom. Monekyna. 1
7 7 | XUMHUYECKUH DJIEMEHT. 3HAaKU XUMHUYCCKUX 1
AJIEMEHTOB
8 8 | IlpocThie U CIOXKHBIE BEIIECTBA. 1
9 9 | BajgeHTHOCTh 1
10 | 10 | 3aKOH IMOCTOSTHCTBA 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 (hopmysie COeTMHEHUSI.
15 | 15 | YcraHoBneHue mpocreiiien Gopmyibl 1
BEIIECTBA [0 MACCOBBIM JOJSIM
XUMHYECKHUX JJIEMEHTOB.
16 16 | MaccoBas g0 XMMHYECKOT0 DIIEMEHTA B 1
COCTMHEHU U
17 | 17 | 3akoH coXpaHEHHUSI MAaCChI BEIIECTB. 1 BEChl TEXHOXUMHUYECKHE
JIeMOHCTpallMOHHBIN SKCIIEPUMEHT. «3aKOH WJIH DJICKTPOHHBIC; CBEYA;
COXPAHEHUS MacChl BEIIECTB» KxoJi0a rrockomouHas 250
MJT; JTO’KKA JUIS COKUTAHUS
BEIIIECTB
18. | 18. | Xumuueckue ypaBHeHus. Ko pummeHTsI. 2
19 | 19
20 | 20 | YcioBws ¥ MpU3HAKU MPOTEKAHUS 1

XUMHYECKUX PEaKIUH.




21

21

[TpakTrueckas padota Ne3. [Ipusnaku
MPOTEKAHUS XUMUYECKUX PEaKIUH.

22

22

MoJib — eMHMIIA KOJIMYECTBA BELLIECTBA.
MognsipHast macca.

23

23

MogsipHast macca.

24

24

Konrponsnas padora Nel o teme
«HepBOHa‘-IaJIBHBIe XUMHNYCCKHUEC ITIOHATH A

25

25

Boruucienust no XuMU4eCKUM YpaBHEHUSM
KOJIMYECTBa, 00beMa, MacChl BEIIECTBA IO
KOJINYECTBY, 00BEMY, MACCE PEAreHTOB MU
MIPOJIYKTOB PEAKIUU.

Kucaopoa. Bonopona (94)

26

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

27

duznyeckre U XUMHUECKHUE CBOICTBA
KHUCJIOpO/Ja.

28

HOJ'Iy‘lCHI/IC U IIPUMCHCHHUC KHUCJIOpOoaa.

29

[IpakTuueckas padota Ned. [Tomyuenue
KHUCJIOPOJA U U3YYEHHE €r0 CBOICTB.

30

Bomopon — XuMu4eckuii 3JeMEeHT U
npoctoe BeniecTBo. [lonydyeHnue Bogopoaa B
nabopatopuu. [lomydyenue Bogopozaa B
MPOMBITIICHHOCTH.

31

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

32

[IpakTuueckas padota NeS. [Tomyuenue
BOJIOPOZIAa M U3y4EHHUE Er0 CBOMCTB.

33

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

34

Boruncnenus no XuMMYECKUM ypaBHEHUSIM
KOJINYECTBa, 00beMa, MacChl BEIIECTBA O
KOJIMYECTBY, 00BEMY, MAaCCEe pEareHTOB WIN
ITPOJYKTOB PEAKIUH.

Bopa. PacTBopsbl. (54)

35

Bona B mpupoae. KpyroBopor BojsI B
npupozae. PU3nN4ecKue 1 XUMUYECKUE
CBOKMCTBA BOJABL. JIeMOHCTpAaLlMOHHBIN
SKCIEPUMEHT .

«Pa3yoxeHne BOAbI IEKTPUUECKUM
TOKOM).

npubop AN ONBITOB €
ANMEKTPUICCKUM TOKOM;
HWCTOYHHK ITOCTOSTHHOTO
TOKa: MPOOUPKH — 2 TIT. ,
MPOHYMEPOBAHHBIE;
JTYYUHKA; CIIUPTOBKA,
MpOOKKU — 2 IIT, TUHIIET.

36

PacTtBOpHBI. PacTBOpMMOCTB BEIIECTB B BOJIE.
Konuenrtpanust pactBopoB. MaccoBas 1ois
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 € OIPEAEIEHHON MaCcCOBOM
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 OKCUIOB.
42 3 | IlonmydyeHue v mpuMeHEHNE OKCHIOB. 1
43 4 OcnoBanus. Knaccudukanms. 1
Howmenxkiarypa
44 5 | ®usnyeckue cBOWCTBAa OCHOBaHMIA. 1
[Tonydyenue ocHOBaHMIA.
45 6 | XumMuueckre CBONCTBA OCHOBAHHH. 1 [udposas nabopaTopust
JlaboparopHbIii onbIT . «OCHOBAHHS . 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 nmpuMEHEHHE KUCIOT. 1
48 9 | Xumudeckue CBOMCTBa KUCIIOT. Peakius 1
HEUTpanru3alum.
49 | 10 | Ungukaropsl. I3MeHEHHE OKpACKH 1
WHMKATOPOB B PA3JIUNYHBIX Cpe/Iax.
50 | 11 | Comu. Kmaccuduxanus. Homenknatypa. 1
Du3nYECKUE CBOMCTBA COJIEH.
51 | 12 | [lomyuyeHue M MPUMEHEHHE COJIEH. 1
52 | 13 | Xumuueckue CBOMCTBA COMNEH. 1
53, | 14, | I'enetmdeckast CBSI3b MEXY KIIaCCaMH 2
54 | 15 | HEOpraHMYECKUX COEIUHEHUH.
55 | 16 | [Ipaktudeckas pabota Ne7. Pemenne 1 [udposas nabopaTopus
9KCIIEPUMEHTAJIBHBIX 3aJa4 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 | KonrponbHas 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, SHEPrETHYECKUN 1
ypoBeHb. CocTaB sijipa aToMa: MPOTOHBI,
HEUTpOHBI. M30TONEI.
58 2 | llepuoamueckas cUCTEMa XUMHUYIECKHIX 1
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anemenToB J[.M. MenneneeBa. ®uznueckuil
CMBICJI aTOMHOTO (IIOPSIIKOBOI0) HOMEpa
XUMHUYECKOI'0 JIEMEHTA, HOMEpa rPYIIbl U
MEepUOJIa IEPUOJUYECKON CUCTEMBI.

59

w

[Tepuonuueckuii 3akon JI.11. Menneneena.

60

CtpoeHue YHEPreTUYECKUX YPOBHEH
aTOMOB TepBbIX 20 XUMHYECKUX IJIEMEHTOB
nepuonyeckoit cucremsl J. 1.
Menpeneena.

61

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

CrtpoeHnue BemecTB. XMMH4YECKas CBA3b (44)

62

1

MNonuas cBA3b.

63

2

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

64

w

MerTannuueckas CBSI3b.

65

Tunel KPUCTAIIMYECKUX PELIETOK
(aToMHas1, MOJIEKYJISIpHASI, MIOHHAS,
MeTan4eckasi). 3aBUCUMOCTh (PU3HUECKUX
CBOWCTB BEIIECTB OT THIA
KPUCTAJUIMYECKOU perieTku. PuHaHcoBas
rpaMOTHOCTb. [IeMOHCTpallMOHHBIN
JKCIEepUMeEHT. «TeMneparypa 1iaBJIeHUs
BEIIECTB C PA3HBIMU TUIIAMH
KPUCTAJUIMYECKUX PELIETOK

udposas maboparopust
RELEON

[udposoit gaTumk
TEMIIEPATYPHI TUIATHHOBBIN;
JATYUK TeMIIepaTypbl
TepMONIapPHBIN

Xumuyeckue peakunu (34)

66

Crenens okucienus. Onpeaenenue
CTEIIEHN OKUCIICHUSA aTOMOB XUMHUYECKUX
3JIEMEHTOB B COEIUHEHUIX.

67

Oxkucnurens. BoccranoBUTEb.

68

KonrtponbHas pabota Ne4 o teme
«Ctpoenue aroma. [leproanyecknii 3aKoH
J.11. MenneneeBa. CTpoeHHE BELIECTBA

IHoBTOpEeHue (24)

69,
70

1,2

[ToBTOpeHue
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9 KJIACC

Ne IIpumeuanue
Ne | n/m Koar- (ucnmoJib30BaHUe
nn| B Tema ypoka Bo obopynoBanus Touxku
TEME Hacos pocra)
XuMnueckue peakuuu(24)

1 1 | Crenensb okucneHusi. OKUCIUTENb. 1
BoccranoBurens

2 2 | CymHOCTh OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX 1
peaKuuid.

Kucaopoa. Bonopoa (14)

3 1 | TeruoBo# >3PPEeKT XUMUIECKUX PEaKIUil. 1 Hudposas
[TonsiTre 06 5K30- U SHAOTEPMHUUECKHUX naboparopus
peakuusx. JleMOHCTpallMOHHBI SKCIIEPUMEHT. RELEON
«TemnnoBoit 3¢pdexT pacTBOpeHUs BEIIECTB B Hudposoii garuuk
BOJIE» TEMIIEPaTyphI

IIJIATUHOBBIN
Xumudeckue peakiuu (94)

4 1 | IloHATHE O CKOPOCTH XUMHUYECKON PEAKIINH. 1 Hudposas
@®aKTOpBbI, BIUSIOMNE HA CKOPOCTh XUMHYECKON nabopaTtopus
peaknuu. [loHsaTre o karaausarope. RELEON
JleMOHCTpallMOHHBIN ONBIT. «V3ydeHne BIusSHUS Hudposoii natumk
pa3nu4HbIX (HaKTOpOB TEeMIEPATYpPhI
Ha CKOPOCTb PEAKIUN IUTATUHOBBIN

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

6 3 | DneKkTpoauTHYECcKas AUCCOLUALIHSL. 1

7 4 | DAEKTPOIUTHI U HEITEKTPOIUTHI. FIOHBI. 1 Hudposas
Karnons! u annonsl. JIabopaTOpHBIHA OMBIT . naboparopus
«CunbHbIE U CI1a0bIe FTEKTPOIUTHI RELEON

Hudposoit gaTunx
JIEKTPOIPOBOAHOCTH

8 5 | DnexTpoauTHUECKas AUCCOIUAINS KICIIOT, 1
LIEJI0YEHN U COTIEH.

9 6 Peakmun nonHoro ooMena 1

10 7 | YcnoBus npoTeKkaHus peakifii HOHHOTO 1
oOMeHa.

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

RELEON
Hudposoii garunk
AJIEKTPONPOBOHOCTH

12 9 | KontponbHas padota Nel 1o Teme 1

«XUMHUECKUE PEAKIITUI.
Hemertauasl IV — VII rpynn u ux coennnenus (264)
13 1 | [lonoxeHue HEMETAUIOB B IEPUOANYECKOM 1

CHUCTEME XUMUYECKHUX dieMeHTOoB J[. 1.




Meunneneesa. O0mme cBOMCTBA 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: pusndeckue 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 | KontponwHas pabota Ne2 mo Teme 1
«Hemertaiutb»
23 | 11 | A3oT: pu3HuecKue U XUMHUYECKUE CBOMCTBA. 1
24 | 12 | AMMuak 1
25 | 13 | Conu ammonus. JlabopaTOpHBIN OTIBIT. 1 Hudposas
«O06pa3oBaHue COJIeH aMMOHUS» naboparopus
RELEON
udpooii garunk
AJIEKTPONPOBOIHOCTH
26 | 14 | IIpakruueckas 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 €€ COIH.
32 | 20 | Yruepon: pusnyeckue U XUMHYECKHAE CBOMCTRA. 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 | IIpaktuueckas pabota Ne3. [lonyuenue 1
YIIIEKHUCIIOTO Ta3a M U3YYEeHHUE €ro CBOMCTB.
36 | 24 | KpeMHWMii 1 ero COCIMHEHUSI. 1
37 | 25 | Ilpaktuueckas pabora Ned. Perienue 1
AKCIIEPUMEHTATBHBIX 3334 110 TEME
«Hemeramnsl IV — VIl rpynn u ux
COCIMHEHUIN.
38 | 26 | KontposbHas padota Ne3 o reme 1
«Hemertautb»y
Metajuibl M ux coequHenns (144)
39 1 [TonoxeHne MeTanIoB B IEPUOIUYECKON 1

CHUCTEME XUMUYECKuX 3eMeHToB J1.1.
Menpeneesa. O0riue pu3nuecKre CBOMCTBA
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MeTauioB. GuHaHCOBAS T'paMOTHOCTG.

40 2 Mertasuiel B IpUpoe B 00IIHE CIIOCOOBI UX 1
MOJTYYCHUS.
41 3 O01me XUMHYECKHE CBOMCTBA METAJLIOB: 1
peaKIuy ¢ HeMeTaJIaMu, KUCIIOTaMH, COJISIMU.
42 4 | DIIeKTpOXUMUYECKUH psiJ] HAIIPSHKEHUN 1
METaJLIOB.
43, | 5,6 | lllemo4Hble METAJUIBI K HX COCTMHCHHUS. 2
44
45, | 7,8 | lllemo4HO3eMEIIbHBIC METAJUIBI U MX 2
46 COEINHEHUS.
47 9 | AIIOMUHMIA. 1
48 10 | AmdoTepHOCTh OKCHIA ¥ THIPOKCHIA 1
AJTFOMUHHSL.
49 | 11 | XKeine3o. 1
50 | 12 | CoenuHeHwus xene3a U UX CBOMCTBA: OKCH/IBI, 1 Hudposas
ruapokcuanl i cou kenesa (1 u 111). nabopaTopus
Jlaboparopusrii oneiT N2 11. «Keneso. RELEON
OxwucIieHue Kele3a BO BIAXKHOM BO3IIyXE» udpopoii gaTunk
JIaBJICHUS
51 | 13 | IIpaktuyeckas padora NeS. Pemenue 1
AKCIIEPUMEHTAIILHBIX 33124 110 TeMe «MeTauTbl
U UX COEIUHEHHSN.
52 | 14 | KontponpHas pabota Ne4 o teme «MeTaiisl 1 1
UX COEIUHEHHSI
IlepBoHa4yasbHBIE CBeleHNsI 00 Oprannyeckux 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 | McrouHuKHM yrIeBOIOPOIOB: IPUPOIHBIH a3, 1
HE(Tb, yroib.
59 7 | Kucnopopaconepxaiiue COeIMHEHUS: CITUPTHI 1
(MeTaHOII, 3TaHOJ, TTTUIEPUH)
60, | 8,9 | Kucnopozacoaepskamiyue COSAUHCHUSL: 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 pabota Ne 5 «[lepBoHauanbHble 1
CBEJICHHS OPTaHUYCCKHUX BEIIIECTBY.
66 | 14 | Xumuueckoe 3arpsisHEHUE OKPYKAIOLIEH Cpebl 1
U €ro MOCJIEeICTBHS.
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.
IHoBTOpEeHue (24)
69, | 1,2 |IloBTOopeHue
70
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