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Paznea 1. Ilnanupyemsle pe3yJbTaThl 0CBOCHHS y4eOHOro npeamera ®opMupoBanue

YHUBEPCAJIbHbIX Y4eOHBIX AeiCTBHIA.

Cranpgapt ycTaHaBiMBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHHS OO0y4aroIIUMUCS
OCHOBHOHM 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIET0 00pa3oBaHus:

JMYHOCTHBIM, BKJIOYAIOIIMM TOTOBHOCTb M  CIIOCOOHOCTH  OOydYaromUXCs K
CaMOpa3BUTHUIO U JMYHOCTHOMY CaMOONPEIEICHHI0, CHOPMUPOBAHHOCTh MX MOTHBALMU K
OOy4eHHI0O U IeJICHANPABICHHON [03HABATEIbHOM JEATENIbHOCTH, CHUCTEMbl 3HAYMMBIX
COIIMAJIBHBIX U MEKJIMYHOCTHBIX OTHOLIEHUM, HEHHOCTHO-CMBICIOBBIX YCTAHOBOK, OTPa’KAFOIINX
JUYHOCTHBIE M TPAXKJAHCKUE TO3MLUMU B JIE€ATEIBbHOCTH, COLMAIbHBIE KOMIICTECHLIUH,
MIPaBOCO3HAHUE, CIIOCOOHOCTh CTaBUTh L€ U CTPOUTH KU3HEHHBIE IJIaHbl, CIIOCOOHOCTH K
OCO3HAaHUIO POCCUMCKON HJIEHTUYHOCTH B IMOJHUKYJIbTYPHOM COLIMYME; MeTalpeIMeTHbIM,
BKJIIOUYAIOLIUM OCBOCHHBIE OOYYAIOUIUMUCS MEXKIIPEIMETHbIE MOHITHS W YHHUBEPCAIbHbBIE
yueOHble NeHCTBUS (peryjsTHUBHBIC, MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE), CIIOCOOHOCTh HX
UCIIONIb30BaHUsl B y4eOHOM, MO3HABATEIbHOW M COLMANBHOM MPAKTHKE, CaMOCTOSTENbHOCTD
IUTAHUPOBAHHUS M OCYIIECTBICHUS y4eOHOW [EeATENIbHOCTH U OpraHu3aluu y4eOHOro
COTpyAHMYECTBA C  T[eJaroraMd W  CBEPCTHUKAMHU, TOCTPOCHUE  HHAMBUAYATbHOMN
00pa30BaTebHON TPACKTOPHH; MPeAMeTHBIM, BKIFOYAOIIIHMM OCBOCHHBIC 00YJIAOIIIMMHUCS B XOJIE
W3YYCHHUS yIeOHOTO MpeIMeTa YMEHHUS Crielu(UIeCKIe sl TAaHHOM MPeMETHON 001acTH, BUIBI
NEATETbHOCTH TI0 TOJYYEHHWIO HOBOTO 3HAHMS B paMKax y4eOHOro TmpeaMmera, €ro
npeoOpa30BaHUIO0 W MPUMEHEHUIO B YYEOHBIX, Y4EOHO-IIPOEKTHBIX U COIHMAIBHO-TIPOEKTHBIX
CUTYyaIusAx, GOpMHUpPOBAHNE HAYYHOTO THIIA MBINUICHUS, HAYIHBIX MMPEACTABICHUN O KITFOYEBBIX
TEOpHsIX, TUIAX W BHUAAX OTHOIICHHWH, BJIAJCHHE HAYYHOH TEPMHUHOJIOTHEH, KIIIOUYEBBIMU
MOHATUSAMH, METOJAMU U IIPUEMaMHU.

JIn4HOCTHBIE pPe3yJIbTAThl 0OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMBbl
OCHOBHOI'0 00111er0 00pPa30BaHUsl OTPAKAIOT:

- BOCHUTAHUE POCCUNCKOU TpaXJaHCKON MACHTUYHOCTHU: NATPUOTU3MA, yBaxeHus1 K OTedecTBy,
MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoia Poccrn; oco3HaHuE CBOEH 3THUYECKOU
MIPUHAJIC)KHOCTH, 3HAHWE WCTOPHH, S3bIKA, KYJIBTYPHl CBOETO HApO/a, CBOETO Kpasi, OCHOB
KyJIbTYpHOTO Hacieausi HaponoB Poccun u yenoBedecTBa; YCBOEGHHUE T'YMAaHHCTHYECKUX,
JEMOKPATUYECKUX ¢ TPAJAUIMOHHBIX I[EHHOCTEH MHOTOHAIIMOHAIBHOTO POCCUHCKOTO
oOm1ecTBa; BOCIIMTAHUE YyBCTBA OTBETCTBEHHOCTH U JI0ira nepes PoauHoii;

- (GOpMHpPOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00ydJaronmxcsi K CaMOpa3BUTHIO U CaMOOOpPa30BaHUIO Ha OCHOBE MOTHBAIIUM K OOYYECHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TTOCTPOECHUIO JabHEHIIIECH HHANBUIYATEHON TPACKTOPUHN
o0Opa3oBanHus Ha 0a3e OPUEHTUPOBKH B MUpE Mpodeccuit 1 mpodhecCuOHATBHBIX PEOYTCHHH,
Ha OCHOBE ()OPMUPOBAHUS YBAKUTEIHLHOTO OTHOLICHHSI K TPYLY;

- (QopmupoBaHUE LETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKM W OOIIECTBEHHOW MPAKTHKH, YYUTBHIBAIOMIETO COIHAIBHOE, KYJIHTYpPHOE,
S3BIKOBOE, TyXOBHOE€ MHOTOO0Opa3ue COBPEMEHHOT'O MUPA;

- (OpMHUPOBAHKHE OCO3HAHHOTO, YBAKHUTEIHHOTO U TIOOPOKEIATETLHOTO OTHOIICHHS K APYTOMY
YEJIOBEKY, €r0 MHEHHI0, MUPOBO33PECHHIO, KYJIBTYpE, SA3bIKY, BEpPE, TPAKTAHCKON MO3UIINH, K
HUCTOPUH, KYJIbTYpPE, PEIUTHH, TPATUIIUAM, SI3bIKaM, [IEHHOCTSAM HapoaoB Poccuu u HapomoB
MHpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH JHAJIOT C JAPYTMMH JIFOABMU U JIOCTHUTATh B HEM
B3aUMOTNIOHUMAaHUS;

- OCBOCHHE COIMAJIBHBIX HOPM, TMPABWJI IOBEICHHUS, poyied M (OPM COIHAIBHOW >KHU3HU B
rpynnax M cooOIIecTBax, BKJIIOYas B3pOCIbIE W COLUAIbHBIE COOOIIECTBA; y4YacTHE B



IIKOJHHOM CAaMOYIPABJICHUN U OOILIECTBEHHOW KHU3HH B MPEJIEsIaX BO3PACTHBIX KOMITETCHIIUH
C Y4E€TOM PErHOHANIBHBIX, STHOKYJIBTYPHBIX, COLIUAIIBHBIX U SKOHOMUYECKUX OCOOEHHOCTEH;
pa3BUTHE MOPAJIBLHOTO CO3HAHUS W KOMIIETEHTHOCTH B PEIIEHUH MOPAIBHBIX MPOOJieM Ha

OCHOBE JIMYHOCTHOTO BBIOOpa, (HOPMUPOBaHHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO

MOBEJICHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIICHUS K COOCTBEHHBIM IIOCTYIKaMm; -

¢dopMHpOBaHHE KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOIIEHHHM WU  COTPYIHUYECTBE CO

CBEpPCTHHKAaMM, JETbMM CTapLIEro M MIJIAQILIET0 BO3pacTa, B3pOCIBIMH B  IIpoLEcce

00pa3oBaTeNbHON, 0OIIECTBEHHO MOJIE3HOH, yu4eOHO-UCCIIeN0BATEILCKOM, TBOPUECKONW B APYTHX

BUJIOB JIEATEIBHOCTH;

- (QopmupoBaHuE ILEHHOCTH 370POBOr0 M 0Oe30MmacHOro oOpa3a XW3HU; YCBOCHHE IPaBUI
WH/IMBUYAJIbHOTO M KOJUIGKTUBHOTO 0€30IaCHOr0 MOBEACHHUS B YPE3BBIYAMHBIX CHUTYAIHSIX,
YIPOKAIOLIUX JKU3HU U 3[0POBbIO JIOAEH, IpaBUi MOBEAEHUS HA TPAHCIIOPTE U HA JOpOrax; -
(dbopMHpOBaHHE OCHOB 3KOJOTHUYECKON KYJIBTYPHI COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO  MBIIUIEHUS,, Pa3BUTHE  OIbITA  3KOJOTMYECKH  OpPUEHTHUPOBAHHOU
pedIeKCUBHOOIICHOUHOM U MPAKTUYECKOM JESTeIbHOCTU B )KM3HEHHBIX CUTYAIUX;

- OCO3HaHUE 3HAYCHHS CEMbH B XH3HH YelIOBeKa W OOIIEeCTBA, MPUHATHE IIEHHOCTH CEMEHHOMN
KHU3HH, YBAKUTEIbHOE U 3a00TIMBOE OTHOLIEHUE K YJI€HaM CBOEHl ceMbH;

- Pa3BUTHE ICTETHUUYECKOIO CO3HAHMSI YEPE3 OCBOCHUE XY10’KECTBEHHOI'O HACIIEINS HapO0B

Poccun u Mupa, TBOpYECKOH JEATEIBHOCTH ICTETUUECKOTO XapaKTepa;

- (opmMupoBaHHE OCHOB IPABOCO3HAHMS [UIsI COOTHECEHUS COOCTBEHHOI'O IIOBEACHUS U
NOCTYNIKOB JpPYTUX JIOJAEH C HPaBCTBEHHBIMU ILIEHHOCTSIMM M HOpMaMHu IIOBEACHMUS,
YCTAHOBIICHHBIMHM ~ 3aKOHOAATeNbcTBOM  Poccmiickoir  Depepanmu, yOSKISHHOCTH B
HEO0OXOJUMOCTH 3alIUINATh IPABONOPSAIOK MPAaBOBBIMH CIIOCOOAMH M CPEACTBAMU, YMEHUU
peaIn30BbIBaTh OCHOBHBIE COLIMANIbHBIE POJIM B MPEieNax CBOCH 1eecrioCOOHOCTH.

MeTtanpeameTHblie pe3yJabTAThI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl

OCHOBHOT0 00111er0 00pa30BaHMsA OTPAXKAIOT:

- yYMEHHUE CaMOCTOSITENIbHO ONPEAETATh LI€JIH CBOEro 00y4eHus, CTaBUTh U (OPMYJINPOBATH IS
ce0st HOBBIE 3aJ]aul B yu€Oe 1 IO3HaBaTeIbHOU NeSTeIbHOCTH, Pa3BUBATh MOTUBHI U HHTEPECHI
CBOEH NM03HABATEIBLHON JESTEIBHOCTH;

- YMEHHE CaMOCTOSTENIBHO IUIAHUPOBAaTh IIYyTHM  JOCTH)KEHUS LEJIe, B TOM YHCIE
albTepHATUBHBIE, OCO3HAHHO BHIOMpATh Hanboiee 3¢ (HEeKTUBHBIE CITIOCOOBI pEIIeHNs Y4eOHbIX
Y TIO3HABATEJIbHBIX 3a7a4;

- YMEHHUE COOTHOCHUTBH CBOHU JIEUCTBUS C INIAHUPYEMBIMU PE3YJIbTaTaMHU, OCYIIECTBIIATH KOHTPOJIb
CBOEH /1eATEIbHOCTH B MPOIIECCE TOCTUKEHUS Pe3ybTaTa, ONpeiesaTh CIOCOObl JIEHCTBUN B
paMKax TpeUIOKEHHBIX YCIOBUH U TpeOOBaHHWM, KOPPEKTHpPOBaTb CBOU JCHCTBHUS B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTYaLUEH;

- yYMEHUE OIIeHUBATh NPaBHJILHOCTh BHITIOJIHEHUS yUeOHOH 3a1aun, cOOCTBEHHBIE BOZMOKHOCTH
€€ pellIeHus;

- BJIAJICHUE OCHOBAMM CAMOKOHTPOJISI, CAMOOLIEHKH, MPHUHATHUS PEIIEHUH U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B yueOHOMN U MO3HABATEIbLHON JNESATEIbHOCTH;

- yMeHue OlpeNeNATh MOHATHUS, co37aBaTh OOOOIIEHUs, YCTaHABIMBATh AHAJIOTHUH,
KJIacCU(UIIUPOBaTh, CaMOCTOSITEIBHO BEIOUPATh OCHOBAHMSI M KPUTEPUH IS KJIacCH(PUKAIINH,
YCTaHABIMBATh IPUYMHHO-CICJCTBEHHBIE CBSI3U, CTPOUTh  JIOTUYECKOE PpACCYKIEHUE,
yYMO3aK/Iio4YeHrne (MHAYKTUBHOE, TEAYKTUBHOE U 10 aHAJIOTUH) U JIENaTh BbIBOJIBI,



- yYMEHHUE CO3/1aBaTh, IPUMEHATh U IPE0OPa30BbIBATh 3HAKU U CHUMBOJIbI, MOAEIN U CXEMBI IS
peleHns yueOHbIX U M03HaBaTEIbHbIX 3371ay;

- CMBICJIOBOE YTEHHUE;

- yYMEHUE OpPraHU30BbIBaTh Y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JESATEIbHOCTh C YUUTEIEM
U CBEpPCTHUKaMM;  paboTaTh MHIMBUAYAJBHO M B TIpYyIIE: HaXOAUTh OOlIee pelieHue U
paspemiatb KOHQUIMKTBI HAa OCHOBE COIVIACOBAaHMSA MO3ULMH M ydyéTa HMHTEPECOB;
(dbopMynHpoBaTh, APrYMEHTUPOBATH U OTCTAMBATH CBOE MHEHHUE;



YMCHHUE OCO3HAHHO HCIIOJb30BaTh PECUYCBLIC CPE€ACTBA B COOTBETCTBHU C 3ajauei

KOMMYHHUKAIIUWU JId BBIPAXCHHSA CBOUX YYBCTB, MBICJTICH U HOTpC6HOCT€I>i; IUIAHUPOBAHUA H

perysmun cBOcH JCATCIIBHOCTH, BJIQACHUC YCTHOI>'I A ITHCHMCHHOMU P€YbIO, MOHOJIOTUYECKOM

KOHTEKCTHOM PE€YBI0; Pa3sBUTUC MOTHUBAIIMKU K OBJIAACHHIO KyanypOfI AKTHBHOTI'O ITIOJIB30BaHU

CJIOBapAMHU U JPpYTHUMHU ITOUCKOBBIMH CUCTCMAMU;

dopMupoBaHrue U pa3BUTHE  KOMIIETEHTHOCTH B  O0JIaCTMU  HCIOJIb30BaHUs
nH(OPMAIIMOHHOKOMMYHHKAITMOHHBIX TexHoyorui (manee UKT — komneTeHImm);
dbopMupoBaHHE U pPa3BUTHUE OHKOJIOTMYECKOTO MBIIUICHUS, YMEHHE IPUMEHSATh €ro B
MO3HABATE/IbHON, KOMMYHUKATUBHOM, COLIMAJIBHOM MpakTUKe M  NpodhecCHOHATbHOM
OpUEHTALINH.

BbInyCKHUK HAY4YUTCSH:

XapaKTepu30BaTh OCHOBHBIE METO/Ibl IO3HAHMUS: HAOII0IEHUE, U3MEPEHUE, IKCIICPUMEHT;
CBOWCTBA TBEP/BIX, )KUAKUX, TA3000pa3HbIX BEILECTB, BbIJIENSAS UX CYLIECTBEHHbIE IPU3HAKH;
PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHSTUH «aTOM», «MOJIEKYJIa», «XUMUYECKUN
JJIEMEHT», «IIPOCTOE BEILECTBO», «CIIO)KHOE BELIECTBO», «BAJEHTHOCTBY», «XUMHUYECKas
peakuus», UCHONb3Yys 3HAKOBYIO CUCTEMY XUMHH;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa,
aTOMHOMOJIEKYJIIPHOI Teopuu;

pa3nuyaTh XUMAYECKHE U (PU3HUUECKUE SBIICHHS,

Ha3bIBaTh XUMUYECKHUE IJIEMEHTHI;

OTIpeNIeNIATh COCTAaB BEUIECTB MO UX (hopMyram;

BaJICHTHOCTh aTOMa 3JIEMEHTa B COEIMHEHUSX;

OTpPEENATh TUIl XUMUYECKUX PEeaKIuil;

Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKLIN;

BBISIBJISITH TNPU3HAKH, CBUJIETENIbCTBYIOUIME O MPOTEKAHMH XUMHYECKOM pPEaKIUH TpH
BBITNIOJTHEHUHY XUMHUYECKOIO OIIbITA;

COCTaBJIATH (POPMYIIbI OMHAPHBIX COETNHEHUH;

COCTaBJIATh YPABHEHUS XUMUYECKUX PEAKIIHA;

coOuro1aTh Mpasuiia 6€30MacHON paboThl MPU MPOBEICHUH OIBITOB;

M0JIb30BaThCS JIAOOPATOPHBIM 000PYAOBAaHUEM U TIOCYI0M;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA M0 (PopMyJsie COeAMHEHNUS;

BBIUUCIIATh KOJIMYECTBO, OOBEM WIJIM MacCy BeILIeCTBa IO KOJMYECTBY, 00beMy, Macce
peareHToB UM MPOAYKTOB pPEaKIIHH;

XapakTepu3oBaTh (PU3MUECKHE M XMMHYECKHE CBOMCTBAa MPOCTHIX BEIIECTB: KUCIOPOAa U
BOJIOPOJIa;

MOJIy4aTh, COOMPATH KUCIOPO U BOJOPOI;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KHUCIOPO/, BOJAOPOS;

pacKpbIBaTh CMbBICI 3aKOHa ABOTaipo;

PaCKpBIBATh CMBICI IOHATHH «TETIOBOM 3((EeKT peakiun», «MOJISPHBIA 00beM»;



XapaKTepu30BaTh GU3NUECCKUE U XUMUIECKHIE CBONCTBA BO/IBI;

PacKphIBaTh CMBICT TIOHSATHUS «PACTBOPY;

BBIYHCIIATH MAaCCOBYIO JIOJIO PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;

IIPUTOTOBJISITH PACTBOPHI C OMPEEIEHHON MacCOBOM IO pacTBOPEHHOTO BEILIECTBA;
HA3bIBaTh COCAMHEHUSI U3YUCHHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

XapaKTepu30BaTh GU3NYECKUE W XUMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAHHMUYECKUX
BEIIECTB: OKCU/IOB, KICIIOT, OCHOBAaHUH, COJIEH;

OTpeeIATh MPUHAICKHOCTD BELIECTB K ONPEACICHHOMY KJIACCy COSIMHEHHIA;

COCTaBJIATHb (bOpMy.]'IBI HEOPTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ HU3YUCHHBIX KJIaCCOB,

IPOBOAMTH OMBITHI, IOATBEPXKAAIOIIME XUMHUYECKHE CBOMCTBA H3YYEHHBIX KJIaccoB
HEOPraHUYECKUX BEILECTB;

pacrno3HaBaTh OIBITHBIM IIYTEM pacTBOPbl KHMCIOT W IIEJOYEH IO W3MEHEHHUIO OKpacKu
MHIMKATOPa;

XapaKTepu30BaTh B3aUMOCBS3b MEXAY KJIacCaMHU HEOPraHUUECKUX COEIUHEHMIA;

packpsiBath cMbici [lepuoanueckoro 3akona .M. Menaeneena;

OO0BSCHATh (DPU3MYECKUI CMBICI aTOMHOTO (IOPSIKOBOI0) HOMEpa XMMHUYECKOIO 3JIEMEHTa,
HOMEPOB I'PYIIIBI U IEpHoJa B nepuoanueckon cucreme 1.1, Menneneena;

OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUS! CTPOEHUS aTOMOB, CBOWMCTB 3JIEMEHTOB B Ipejeiax
MaJIbIX II€PUOJIOB U IVIABHBIX MMOATPYIII;

XapakTepu30BaTh XMMUYECKUE 3JIEMEHTHI (OT BOJIOPOJIA IO KAJIbLMS) HA OCHOBE UX MOJIO0XKEHUS
B nnepuoaunueckoit cucreme .M. MenneneeBa u ocoOEHHOCTEN CTPOEHMSI UX aTOMOB;
COCTaBJISITh CXEMbI CTPOE€HHUS aTOMOB IepBbIX 20 371eMEHTOB nepuoandeckoi cucremsl .M.

Menneneena;

PacCKpbIBaTh CMBICII IIOHATHN: «XUMUYECKAs CBA3bY, «QIEKTPOOTPULIATEIILHOCTDY;
XapaKTepu30BaTh 3aBUCHMOCTb (PU3UYECKHX CBOICTB BEIIECTB OT TUIA KPUCTAJUIMYECKOM
pELIeTKY;

OIIPEIEATh BUJI XUMUYECKOM CBSA3M B HEOPraHUYECKUX COCIUHEHUSAX;

n300paxaTb CXEMbl CTPOECHHS MOJEKYJd BEUIECTB, OOpa30BaHHBIX pa3HbIMH BUAAMHU
XUMUYECKUX CBA3EH;

PAaCKpBIBAaTh CMBICII IOHATHN «MOHY, «KaTHOHY, «AHHUOHY, «QJIEKTPOIIUTHI», «HEIIEKTPOIUTHDY,
«QIEKTPOIUTHYECKAS JUCCOLALUS, «OKHCIIUTEIbY, «CTETICHb OKHCIICHUS»
«BOCCTaHOBUTEIIbY,

«OKHUCJICHHUECY, KBOCCTAHOBJICHHUC),

OTIPE/IeNIATh CTENeHb OKUCIICHHSI aTOMa 2JIEMEHTa B COSIMHEHUH;
paCKpBIBaTB CMBICJT TGOpI/II/I SHCKTPOHHTHqCCKOﬁ JUucconuanum,

COCTaBISITh ypPAaBHEHUS OJIEKTPOJUTUYECKOM UCCOLMALMU KHUCTIOT, IeNouel, conei; -
OOBSCHATH CYIIHOCTh IMPOIIECCa DIIEKTPOIUTUYECKONW TUCCOLMALMKM U PEaKIUid HOHHOTO
o0OMeHa;

COCTABJIATH ITOJIHBIC U COKpaH_[eHHI)Ie NOHHBIC ypaBHeHI/ISI peaKHI/H/I 06MeHa;

OHpeI[eJ'ISITB BO3MOXHOCTH HpOTeKaHI/IH peaKHI/Iﬁ NOHHOTO O6M€Ha;

MPOBOANWTh PEAKIUH, MOATBEPKIAIONINE KAYeCTBEHHBI COCTaB pa3jMYHBIX BEIIECTB;
OTIPEICIIATH OKUCIIUTETh U BOCCTAHOBUTEITh;



COCTaBJIAITh YPAaBHEHUS OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMIA;

Ha3bIBaTh (PaKTOPHI, BIUSAIONINE HA CKOPOCTh XMMUYECKOH peaKIim;

KJIaccu(UIIUPOBaTh XMMUYECKHE PEAKLIUH 110 Pa3IMYHbIM IPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXY COCTaBOM, CTPOCHHUEM U CBOWCTBAMHU HEMETAILIOB;
OPOBOJIUTH OMBITHI IO TOJIYYECHHUIO, COOMPAHHIO M M3YYCHHIO XUMHUYECKUX CBOMCTB
ra3o00pa3HbIX BELIECTB: YIVIEKUCIIOI0 ra3a, aMMHUaKa;

pacrio3HaBaTh OINBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBA: YIJICKUCIIBINA I'a3 U aMMUAK;
XapakTepU30BaTh B3aMMOCBI3b MEXKIY COCTAaBOM, CTPOCHHUEM U CBOMCTBAMU METAIIOB; -
Ha3bIBaTh OPTaHUYECKUE BEIECTBA MO UX (OpPMYJe: METaH, 3TaH, STHUJIEH, METaHOJ, TAHOII,
IVIMLEPHUH, YKCYCHAsl KHUCJIOTa, aMUHOYKCYCHasi KHUCJIOTa, CTEAPUHOBAs KUCIIOTA, OJICMHOBAs
KHCJIOTA, TIII0K033;

OLICHUBATH BIIMSHUE XUMUYECKOTO 3arpsI3HEHUS OKPYXKAIOIIEH CPellbl Ha OPraHU3M Y€JI0BEKa;
IpaMOTHO 00palaThes ¢ BEIECTBAMU B IIOBCEIHEBHOM KHU3HM;

OIpEAEATh BO3MOXKHOCTh IIPOTEKAHUS PEAKIMII HEKOTOPBIX MPEACTaBUTENEH OpraHuYecKuX
BELIECTB C KMCIOPOIOM, BOJOPOIOM, METAJLIAMU, OCHOBaHUSMHU, FaJIOT€HAMHU.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS:

BbBIABHUI'aTb U IIPOBCPATH SKCIICPUMCHTAJIBHO T'MIIOTE3bl O XUMHUUYCCKUX CBOMCTBaX BEIISCTB Ha

OCHOBC HUX COCTaBa U CTPOCHUA, UX CIIOCOOHOCTH BCTYIIaTh B XUMHUYCCKUC PCAKIIUU, O XAPAKTEPEC
U IPOAYKTAX Pa3JIMYHBIX XUMHUYCCKUX peaKuHﬁ;

XapaKTepu30BaTh BELIECTBA IO COCTaBY, CTPOCHHIO U CBOICTBaM, YCTaHaBJIMBATh
MNPUIUHHOCJIICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTCPUCTUKAMHU BCIICCTBA,

COCTaBIISITh MOJIEKYJSIpHbIE M TOJIHbIE HOHHBIE YpPaBHEHHS IO COKpAIICHHBIM HOHHBIM
YpaBHEHUSAM;

MIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTENbHBIEC WIIK BOCCTAHOBUTEILHBIE
CBOICTBA C YYETOM CTEIEHEN OKUCICHHS DIEMEHTOB, BXOIAIINX B €r0 COCTAB;

COCTaBJISITh YPABHEHUsl PEAKIMi, COOTBETCTBYIOUIMX IMOCIEAOBATENIbHOCTH MPEBPALECHUN
HCOPTaHNYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB;

BBIJIBUTATh U MPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3HI O PE3YIIBTATAX BO3ACHCTBUS pa3IMUHbIX
($hakTOpOB HA U3MEHEHHE CKOPOCTH XMMHYECKON peaKIln;

UCIIONIb30BaTh TMPHOOPETEHHBIE 3HAHUS M OSKOJIOTHYECKH TPaMOTHOTO TOBEICHUS B
OKpYKarolllei cpese;

HCIIONIb30BaTh TMPHUOOPETEHHBbIE KIIIOYEBbIE KOMIIETEHIIMM MpPHU BBINOJIHEHWU MPOEKTOB H
yueOHO-UCCIEeIOBATENIbCKUX 3a/lad [0 MW3YYCHHUIO CBOMCTB, CMOCOOOB TMOJIYy4YEHUS H
pacrio3HaBaHUs BEIECTB;

00BEKTHBHO OIIEHWBATh MH(OPMAIMIO O BEIIECTBAX M XUMUYECKUX IMPOIIECCaX; KPUTHUECKH
OTHOCUTBCSI K TICEBJOHAy4yHOW WH(pOpMaNUU, HETOOPOCOBECTHOW peKiiaMe B CpeacTBax
MaccoBOi HH(pOpMaInu;

OCO3HABaTh 3HAYEHHE TEOPETUUYECKUX 3HAHMM MO XUMHUHU JUIsI TPAKTUUYECKON AESITENbHOCTU
YeJI0BeKa;

CO3/aBaTh MOJIEIM U CXEMBI JUIS PelIeHUs y4eOHBIX M TMO3HaBaTeNbHBIX 3a/1a4; MOHUMATh
HEOOXOIUMOCTh  COOJNIOACHHS  MPEANHCAHUN, TpeyiaraeMblX B  HMHCTPYKIHMSIX IO
WCITOJT30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH H JIP.
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Pazpen 11

Conep:xanue yueOHOT0 npeamera

B cucteme ectecTBEeHHOHAay4YHOr0 00pa30BaHUsl XUMHUS KaK yu4eOHBIN MpeaMeT 3aHUMaeT
BaXHOE MECTO B I03HAHUU 3aKOHOB MPUPObI, GOPMUPOBAHUN HAYUYHOI KapTHHBI MUPA, CO3/ITaHUU
OCHOBBI XUMUYECKHX 3HAHUH, HEOOXOJAUMBIX Ui MOBCEIHEBHOM >KU3HH, HABBIKOB 3JJ0POBOTO U
0e30MacHOro Ui YeloBeKa M OKpYKalollel ero cpeibl o0pas3a >KM3HH, a TaKKe€ B BOCIIUTAHUU
JKOJIOTUYECKOU KYIBbTYpPHI.

YenemHocTh HM3y4eHUsT XUMHUM CBSI3aHA C  OBJIAJICHHMEM XHMHYECKUM  SI3BIKOM,
coOirofieHreM MpaBuUil Oe30macHOi pabOThl MPHU BHIIOJHEHUH XHMHYECKOTO AKCIIEPUMEHTA,
0CO3HAaHHEM MHOTOYHNCIICHHBIX CBA3EH XUMHH C APYTUMH NpCIMETaMU HIKOJIBHOT'O Kypca.

[IporpaMMma BKITIOYaET B c€0s1 OCHOBBI HEOPTaHUYECKOW U OpraHu4ecKor XuMuH. I TaBHOM
ujeeil mporpaMMbl SIBIISIETCS CO3/laHUE 0a30BOTO KOMILIEKCA OIMOPHBIX 3HAHUW MO XHUMHUHU,
BBIPQXCHHBIX B JOPME, COOTBETCTBYIOIICH BO3PACTY O0YJAFOIINUXCS.

B copepxaHuu [aHHOrO Kypca NIPEACTaBICHbl OCHOBOIIOJATalOIINEe XHUMHYECKUE
TEOPETHYECKUE 3HAHUS, BKIIFOYAIOIINE N3YYEHUE COCTaBa U CTPOEHUS BEILIECTB, 3aBUCUMOCTH MX
CBOMCTB OT CTPOEHMS, IPOTHO3UPOBAHUE CBOWCTB BELIECTB, UCCIEAOBAHUE 3aKOHOMEPHOCTEN
XMMUYECKUX TMpPEBpAlllCeHUH W IyTel yNpaBleHUsT MMU B ILEJISIX IOJIYYEHUs BEIIECTB M
MaTepuasoB.



Teopernueckyro OCHOBY  M3Y4YEHMS  HEOPraHMYECKOM  XMMHHM  COCTABIISIET
aTOMHOMOJIEKYJIIipHOe yueHue, Ilepmommueckuit 3akon JI.MI. MenneneeBa ¢ KpaTKUMHU
CBEICHUSIMU O CTPOCHMM aTOMa, BUJAX XHMHUYECKOW CBSI3HM, 3aKOHOMEPHOCTSX IPOTEKaHUSA
XUMUYECKHUX PEaKLIUM.

B wu3ydyeHunm Kypca 3HAUUTENbHAS pOJb OTBOAMTCS XUMUYECKOMY OKCIEPUMEHTY:
MPOBEJICHUIO TPAKTHUECKUX M JaOOPaTOPHBIX Pa0OT, OMHMCAHUIO PE3YIbTATOB YYCHUYECKOTO
JKCIIEPUMEHTA, COOIIOACHUIO HOPM U MTPaBHII O€301acHOM paboThl B XUMHUECKOH JIabopaToOpHuHu.

Peanu3anus naHHOM IpOrpaMMBbI B TIPOIecce 00YUIESHHS TTO3BOJIUT O0yUYarOITIMCS YCBOUTD
KJIFOYEBBIE XUMUYECKUE KOMIIETEHUUH U TIOHATH POJIb U 3HAYEHUE XUMUU CPEAU IPYTUX HAYK O
IPUPOJE.

N3ydyenune mnpenmera «XuMus» B 4acTd (HOPMHUPOBAHHS Yy OOYYArOMIMXCS HAYYHOTO
MHUPOBO33PEHUS, OCBOCHHSI OOIICHAYYHBIX METOJOB (HAOIO/IEHUE, M3MEPEHHUE, IKCIICPHUMEHT,
MOJICJIUPOBAHUE), OCBOCHUSI MMPAKTHMUECKOTO MPUMEHEHHUs HAY4YHBIX 3HAHUHW OCHOBAaHO Ha
MEXITPEIMETHBIX CBA3SX ¢ mpeaMeTamu: «buonorusy, «I"eorpadpusy», «cropusy», «Jlureparypay,
«Marematuka», «OCHOBBI 0€30MAaCHOCTU JKU3HEICATCIILHOCTHY, «Pycckuil s3bIK», «Du3HKay,
«DKOJIOTUA».

IlepBoHayaibHBIE XMMUYECKUE TOHATHUSA

[Mpenmer xmmuu. Tema m BemiectBa. OCHOBHBICE METOIBI TO3HAHUS: HAOIIOACHHE,
M3MEpPEHUE, SKCIEPUMEHT. DPU3NYECKUE U XUMHUUYECKUE SBJIEHUs. UHCThIE BEMIECTBA U CMECH.
Crioco0b1 pazaeneHust cMeceir. AToM. Mosnekyna. XUMHYECKHA 3JI€MEHT. 3HAKH XUMHYECKHX
aneMeHTOB. [IpocThie M clokHblEe BellecTBa. BaleHTHOCTh. 3aKOH IIOCTOSIHCTBA COCTaBa
BelecTBa. Xumuueckue ¢popmysbl. UHnekcsl. OTHOCUTEIbHAS aTOMHAsI U MOJIEKYJISIPHASI MaCCHI.
MaccoBast 107151 XUMUYECKOTO 3JIEMEHTa B COEIMHEHUU. 3aKOH COXPAaHEHHUS] MacChl BEILIECTB.
Xumudeckue ypaBHeHHs. KoapuimeHTs. YCIOBUS M TPHU3HAKKA TPOTCKAHUS XUMHUYECKHX
peakuuii. MoJp — eJMHULIA KOJIMYECTBA BelecTsa. MolsipHas macca.

Kucaopoa. Boxopon

Kucnopon — xummuueckuii snemeHT U mpoctoe BemiecTBO. O30H. CocTtaB BO3ayXa.
Pu3nyecKnue 1 XMMHAYECKHE CBOMCTBA Kucaopoa. [lonydeHne u npuMeHeHne Kuciopoia.
TemnoBoit >dext xumuueckux peakiuid. [ToHsTHE 00 5K30- U SHAOTEPMUUYECKUX DPEAKIIHSIX.
Bonopon — XuMuuyeckui 3JIEMEHT U IpocToe BeuecTtBo. dusznueckne 1 XMMHYECKHUE CBOMCTBA
Bojopoza. [lomyuenue Bogopona B maboparopuu. [lomydenrne Bogopoaa B MPOMBIIUIEHHOCTH.
[Tpumenenue Bogopoa. 3akoH ABoraapo. MosipHbIil 00beM ra3oB. KauecTBeHHBIE peakliuy Ha
ra3oo0pasHbie BelecTBa (KUCIOpo, Boaopoa). OObeMHbIE OTHOLIEHUS Ta30B MPU XUMHUYECKUX
peaKuusX.

Boaa. PacTBopsl

Bona B mpupone. Kpyrosopot Boabl B npupoae. Puznyeckue U1 XMMHUYECKUE CBOMCTBA
BOoJIbI. PacTBOpbl. PacTBOpuMOCTh BemiecTB B Boje. KoHueHTpamust pactBopoB. MaccoBas 1055
PaCTBOPEHHOIO BEILIECTBA B PACTBOPE.

OcCHOBHBIE KJIaCChl HCOPTAHMYECKUX COeIMHEeHUIT

Oxcunsl. Knaccuduxanus. Homenknarypa. @usnueckue cBOWCTBA OKCHIOB. XUMUYECKUE
cBoiictBa okcunoB. llomyuenue u mpumeHeHue okcuaoB. OcHoBanus. Knaccuduxarus.
Homenkinarypa. ®usnueckue cBoicTBa ocHOBaHuM. [lomydeHue ocHoBaHM. XHMHUYECKUE
cBoiicTBa ocHoBaHMM. Peakuus neiitpanuzanuu. Kucnorsl. Knaccuduxarms.
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Homenknarypa. ®usnueckue cBoiicTBa KMcioT. [lomydeHue u npuMeHeHUe KUCIOT. XUMHUYECKUE
cBoiicTBa KuCIOT. MHAuKaTopbl. MI3MeHEeHNe OKpacKy HHIMKATOPOB B Pa3IMyHbIX cpenax. Comnu.
Knaccudpukanus. Homenkiatypa. @usmueckue coicTBa cosieil. IlomyueHne u nmpuMeHEHHE
cosied. XUMUYECKHE CBOMCTBA CoJied. ['eHeTnyeckas CBsI3b MEXAY KIacCaMU HEOPraHMYECKUX
coequnenuii. [Ipobmema 0e30MacHOTO KCIOJIB30BAaHMS BEIIECTB M XMUMHUYECKHX pEakUuil B
IIOBCEIHEBHOM ®MU3HU. TOKCUYHBIE, TOPIOYHE U B3PHIBOOIIACHBIE BELIECTBA. bbITOBAast XMMHUUECKast
TPAMOTHOCTb.

Crtpoenue aroma. [lepuoauveckuii 3aKOH M MEPUOANYECKAS] CUCTEMA XMMUYECKUX
anemenToB .. MeHnaeieeBa

Crpoenue aroma: sapo, sHepreTudeckuii ypoBeHb. (CocTaB sapa aroma: IPOTOHBI,
Heutponbl. M3otombl. Ilepumogmueckuit 3akon J[.MI. MenneneeBa. Ilepuomuueckas cucrema
xumuueckux siemeHtoB .M. MenpaeneeBa. ®dusnyeckuii CMbICI aTOMHOTO (MOPSIAKOBOTO)
HOMEpa XMMHUYECKOI'0 3JIEMEHTA, HOMEpa rPpyIIIbl U IEPUOA Iepuoandeckoi cucreMbl. CTpoeHue
HHEPreTUUECKUX YPOBHEHN aTOMOB NepBbIX 20 XMMHUECKUX JIEMEHTOB NEPUOANYECKON CUCTEMbI
.. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB aTOMOB XMMHUYECKUX JIEMEHTOB U MX
COCIMHEHUN HAa OCHOBE MOJIOKEHHUS B nepuoandeckor cucreme .M. MenaeneeBa u cTpoeHus
atoma. 3HaueHue Ilepuogmueckoro 3axona J[.MI. MenneneeBa. CrTpoeHMe BellecTB.
XuMHYecKas cBA3b

DNEeKTPOOTPULIATEIbHOCTh aTOMOB XMMHYECKUX 3JeMEeHTOB. KoBaneHTHas Xxumuueckas
CBs3b: HemoJisipHast U nojsipHas. [loHsATHE O BOJOPOAHON CBSA3M M €€ BIMSHUM HA (PU3NYECKUE
CBOIWCTBAa BEIIECTB Ha npuMepe Boabl. HMoHHas cBsI3b. Metammueckass CBs3b. Tumbl
KPUCTAIJIMYECKUX PELIETOK (aTOMHas, MOJIEKYJIsIpHasi, MOHHAs, METAJJINYEcKast). 3aBUCUMOCTh
(bu3NYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIIIMUECKOMN PEIIeTKH.

XuMn4yecKkue peakiuu

[lonsiTHe O CKOpPOCTHM XUMHYECKON peakuuu. PakTopbl, BIMSIOIIME HA CKOPOCTb
xumudeckor peakuuu. [lonsitue o karamuzarope. Kmaccuukamuss XMMHUECKUX peEaKIUi IO
pa3IMYHBIM NPU3HAKAM: YHCIYy M COCTaBY MCXOJHBIX M MOJYYEHHBIX BEIIECTB; U3MEHEHHIO
CTETNIEHEW OKHUCIIEHUSI aTOMOB XMMHYECKHX JJIEMEHTOB; MOIJIOIICHHUIO I BBIIEICHUIO SHEPTUU.
DIEKTPOTUTHYECKAS TUCCOLMALUSL. DIEKTPOJIUTHI U HEANNEKTPOIUThL. Monbl. KaTHOHBI 1 aHMOHBI.
Peaxiiuu nonHoro oOMeHa. Y cl10BHs TPOTEKaHUs PEaKIuii HOHHOTO OOMEHa.
ONEKTPOJIUTHYECKAs TUCCOLMALUs KHUCIOT, Inenoded u  coned. CTeneHb OKHCIEHUS.
OmnpeneneHye CTENeHN OKUCICHHUS aTOMOB XUMUYECKHUX AJIEMEHTOB B COEIMHEHHUSX.
Oxucnutens. BoccranoButenb. CyIIHOCTh OKMCIUTENIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHI.

Hemerasusl IV — VII rpynn u ux coeiuHeHust

[lonoxkeHne HEMETAUIOB B IEPUOAMYECKOM CHUCTEME XHMMHYEeCKuX aneMmeHTtoB JI.M.
MenneneeBa. O0miue cBOMCTBa HEMETAJIOB. ['amorensl: pu3nyeckne ¥ XUMHYECKUE CBOMCTBA.
CoenvHeHUs TaJIOTEHOB: XJIOPOBOJOPO, XJIOPOBOAOpOAHas Kuciora u ee conu. Cepa:
¢usnueckue u xummuueckue cporicTBa. COeAMHEHMs Cephbl: CEPOBOJIOPOA, CYIb(HUIBI, OKCHJIbI
cepbl. CepHasi, cepHUCTass M CEPOBOAOPOJHAS KHUCIOTHI M MX CONMU. A30T: (u3HuecKue u
xuMudeckne csoiictBa. Ammuak. Comm ammoHus. Okcuabl a3ora. A30THaAsI KACIOTA U €€ COJIH.
®dochop: pusznueckne u xumuueckue cBoiictBa. Coemuuenus (ocdopa: oxcun docdopa (V),
oprodochopHas KHUCIOTa U €€ CoMHu. YTiepoda: (U3HUYECKHe W XHUMHUYECKHE CBOWMCTBA.
Annotponusi yriepoaa: anMmas, rpadut, kapoun, ¢ymnepersl. CoequHeHUs yriepoaa: OKCHIbI
yriepona (II) u (IV), yronbhas kuciora u ee conu. KpeMHuUi 1 ero coeinHeHus..
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MeTaJuibl M UX COeIMHEHUS

IlonoxkeHne MeTaIOB B IEPUOAMYECKOM CHCTEME XHMMHMUYECKuX »diaemeHToB .M.
MenneneeBa. Metayiel B MpHUpoOAE€ U 0OIIME CIOcoObl uX moiydeHus. OOmme ¢uzndeckue
cBoiictBa MetaiioB. OOIIMe XHMMHUYECKHME CBOWMCTBA METaUIOB: pEakIMH C HEMeTalllaMu,
KHCIJIOTaMH, COJISIMU. DJIEKTPOXUMHUYECKUIN Psijl HanpsbkeHnd MetasuioB. lllenouynsie MeTamisl U
ux coenuHenus. lllenoynozemenbHble METAIJIBI U UX COCTUHEHHS. ATIOMUHUN. AMQPOTEPHOCTh
okcuaa U ruapokcuga amoMmuHusa. JKenezo. CoelMHEHMs *kene3a U MX CBOMCTBA: OKCHUJbL,
rugpokcuabl u conu xenesza (11 u II).

IlepBoHauYa/IbHbIE CBeIeHUS 00 OPraHUYeCKMX BellecTBax

IlepBoHayasbHbIE CBEIEHUS O CTPOCHUM OPraHUYECKHUX BEUIECTB. YTJIEBOJAOPO/Ibl: METaH,
9TaH, STUieH. ICTOYHUKY YIIIeBOAOPOIOB: MPUPOIHBIH ra3, HeQTh, Yrob.
Kucnopoaconepxaimue COCIMHEHUS: CHOUPTHI (METAaHOJN, 3TaHOJ, TJMIEPHH), KapOOHOBBIC
KHUCIIOTHI (YKCYCHasi KHUCJIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEapUHOBAasi M OJEMHOBas KUCJIOTHI).
buonoruueckn BakHbI€ BELIECTBA: JKUPbI, IJIOKO3a, O€NKU. XUMHUYECKOE 3arpsi3HEHUE
OKPY’KaloIlEe Cpeibl U €ro MOCIeACTBUS.

THIbI pacYeTHHIX 32/12Y:

Brrauciienne MaccoBOi 1O XUMHUYECKOTO AJIEMEHTA 10 (hOpMYJIe COCTUHECHUS.

VYcranoBnenue mnpocTerineil popMysbl BEHIECTBA MO MAaCCOBBIM JIONSM XHUMHYECKUX
3JIEMEHTOB.

BberuncneHuss Mo XMMUYECKHM YPaBHCHHSIM KOJIMYECTBAa, 00beMa, MacChl BEHIECTBA TI0
KOJIMYECTBY, 00BEMY, MACCE PEAreHTOB WM MTPOYKTOB PEAKIUU.

Pacuer MaccoBoii 10J1M pacTBOPEHHOTO BeliecTBa B pactBope. [IpumepHble

TeMbl IPAKTHYECKUX PadoT:

JIaboparopHoe 00opymoBaHUE U TpHEMBI oOpateHus ¢ HuM. [IpaBmira 6e3onacHoi paboTs
B XMMHUYECKOH J1abopaTOpHH.

OuncTka 3arps3HEHHOM MOBAPEHHOM COJIN.

[Ipu3Haky mpoTeKaHUsl XUMUYECKUX PEAKIUH.

[Tonyuyenue kuciopoa U U3y4eHHE €r0 CBOMCTB.

[Tonydyenue BOOPOIa U U3YYEHUE €O CBOMCTB.

[Ipurorosnenue pacTBOPOB € ONPEAEIEHHON MAaCCOBOW IOJIEW PACTBOPEHHOTO BEILIECTBA.

Pemrenne skcnepuMeHTanbHBIX 337a4 1o TeMe «OCHOBHBIE KIJIACCHI HEOPTaHMYECKHUX
COCTUHEHUINY.

Peakuuu nonsoro oOMeHa.

KadecTBeHHBIC peakiii Ha MOHBI B PacTBOpE.

[Tonyuyenne ammuaka 1 U3y4yeHHE €ro CBONCTB.

[Tonyyenue yriaekucioro raza u M3y4eHHe ero CBOMCTB.

Pemrenne skcnepuMeHTanpHbiXx 3amad no teme «Hemeramner IV — VII rpynnm m mx
COeIMHEHUI». PellleHne sKcrepuMeHTANIbHBIX 3aa4 10 TeMe «MeTauibl U UX COCTMHEHUSI.
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Paspen I1I. TemaTnyeckoe NJIaHNPOBAHHE C YKAa3aHHEM KOJIHYECTBA
4YacoB, OTBOJUMBIX HA 0CBOCHHE KAMKIOH TeMbI

8 KJIACC
Ne Mpumeuanue
Ne | n/m B Koaso (ucnmoJib30BaHUe
n/m | Teme Tema ypoxa 4acoB obopynoBanus Touxku
pocra)
IlepBoHaYa/IbHbIe XMMUYECKHE MOHATHSA (254)
1 1 | IIpeamer xumuu. Tena u BeliecTna. 1
OcHOBHbIE METO/bI TO3HAHMUSL:
Ha0It0IeHNE, M3MEPEHUE, IKCTICPUMEHT.
2 2 | Ilpaktuyeckas pabora Nel. JlabGopaTopHoe 1 [udposas nabopaTopus
o0opynoBaHue U MPUEMBbI 00palleHus ¢ RELEON
HuM. [IpaBuna 6e3omacHoi pabOTHI B [udposoii gaTunk
XUMHUYecKo# abopatopun. CTpoeHue TEeMIEPaTyphl
TJIAMEHHU. CrnupToBkKa
Caeua.
3 3 | ®Ousnyeckue U XUMUICCKHEC SBICHUS 1
4 4 | Yucrele BemecTBa U cmecu. CriocoObl 1
pas3aeneHus cMecen
5 5 | [Ipaktuueckas pad6ora No2. Ouunctka 1
3arpsi3HEHHOM MMOBAPEHHOM COJIH.
6 6 | Atom. Monexkyia.
7 7 | XuMudeckuil aeMeHT. 3HaAKU XUMHUYECKUX
AJIIEMEHTOB
8 8 | IlpocThie U CIIOXKHBIE BEIECTBA. 1
9 9 | BasieHTHOCTb 1
10 | 10 | 3axoH MOCTOSIHCTBA COCTaBa BEIIECTBA. 1
11 | 11 | Xumunueckue Gpopmyisl. UHAEKCHI. 1
12 | 12 | OtHOcuTenbHAst aTOMHAs U MOJIEKYJIsIpHas 1
MAaccChl
13 13 | MaccoBast 1o XUMHYECKOTO DJIIEMEHTA B 1
COCITUHEHHH.
14 | 14 | BeluucieHue MacCOBOM IO XUMHUUYECKOTO 1
areMeHTa o (popmysie CoeMHEHUSI.
15 | 15 | YcranoBnenue npocteiiei GpopmMysl 1
BEIIIECTBA 110 MAaCCOBBIM JIOJISIM
XUMHYECKHUX DJIEMEHTOB.
16 16 | MaccoBast 1o XUMHUYECKOTO DJIEMEHTA B 1

COCINHCHNU
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17 17 | 3akoH coxpaHEHHUs MacChl BEIIECTB. BECHI TEXHOXUMUYECKUE
JIeMOHCTpallMOHHBIN YKCIIEPUMEHT. «3aKOH WJIY 3JIEKTPOHHBIC; CBEYA;
COXPAaHEHHUS MaCChl BELIECTBY kos10a rockoaoHHas 250

MJT; JIOKKA TSl COKUTaHHUSI
BEIIECTB

18. | 18. | Xummnueckue ypaBHeHus. KoapduuneHTs!.

19 | 19

20 | 20 | VYchmoBuss W TOpHU3HAKK  TPOTCKAHUS
XUMHYECKUX PEAKIUH.

21 | 21 |[Ilpaktmueckas padora Ne3. Ilpu3naku
MPOTEKAHUS XMMHUUECKHUX PEaKIIUiA.

22 | 22 | Mounb — enMHUIIA KOJIMYECTBA BEIECTRA.

MousipHas macca.

23 | 23 | MonspHas macca.

24 | 24 | KontponpHas pabora Nel mo reme
«[lepBoHauaNbHBIC XUMUYECKUE TTOHATUS

25 | 25 | BoruncieHust N0 XUMHUYECKUM YPaBHEHUSIM
KOJIMYECTBa, 00heMa, MACChI BENIECTBA 110
KOJIMYECTBY, 00bEeMY, Macce peareHTOB WIIH
MIPOJIYKTOB PEAKITUH.

Kucaopoa. Bogopon (94)

26 1 Kucnopom — XuMuuecKuii 3J1eMEHT 1
npoctoe BemecTBo. O30H. CocTaB BO3IyXa.

27 2 | ®usnyeckue U XUMHUYECKHE CBONCTBA
KHCIIOpO/Ia.

28 3 | [NosydeHue u mpuMEHEHUE KUCIOPOA.

29 4 | Ilpaktuueckas pabora Ne4. [lonydyenue
KHCIIOPOJIa U M3yUEHUE €TO CBOWCTB.

30 5 | Bogopon — XxuMu4eckuii 3JIeMEHT U ITPOCTOe
BemiecTBo. [lomyuenue Booposa B
naboparopuu. [Tomyuenue Bogopoaa B
MPOMBIIIIJICHHOCTH.

31 6 | Ousnyeckue M XUMUIECKHE CBOHCTBA
Bogopoja. [I[pumenenne Bogoposa.

KauecTBeHHBIE peakIiy Ha Ta3000pa3HbIe
BellecTBa (KUCIOPOI, BOJOPO).

32 7 | llpaktuyeckas pabora NeS. [Tomyuenue
BOJIOPOJIa M U3YYCHHE €T0 CBOMCTB.

33 8 | 3akoH ABoraapo. MosipHbIii 00bEM Ta30B.

OObeMHbIE OTHOIIIEHUS Ta30B MIPH
XUMHYECKHUX PEaKIIHSIX.
34 9 Boluucnenus no XuMUYECKUM YpaBHEHUSIM

KOJIMYCCTBA, O6T>CMa, MacCChI BEIECCTBA I10




KOJIMYECTBY, 00bEMY, Macce peareHTOB WIH
MIPOJYKTOB PEAKIUH.

Bopa. PacTtBopsbl. (54)

35 1 | Bogxa B npupone. KpyroBopor BojsI B 1 npubop g OMNBITOB  C
npupojae. PU3uvecKre U XUMHIECKUE AIEKTPUYECKUM TOKOM;
CBOMCTBA BOJBL. JIeMOHCTpAaLlMOHHBIN HMCTOYHHK MTOCTOSIHHOTO
HKCIIEPUMEHT . TOKa: MPOOUPKU — 2 mT. ,
«Pa3noxeHne BOIbI JIEKTPUICCKUM IPOHYMEPOBAHHBIE;
TOKOM. TyYUHKA; CIIUPTOBKA;
MpoOKK — 2 T, TUHIIET.
36 2 | PactBopsbl. PacTBOpHMOCTD BEIIECTB B BOJE. 1
KonnenTpanus pacrBopoB. MaccoBast 107151
PacTBOPEHHOTO BEIIECTBA B PaCTBOPE.
37 3 | Pacuer MaccoBol J0JIM paCTBOPEHHOTO 1
BEIIECTBA B paCTBOpE.
38 4 | IlpakTraeckas pabora Ne6. [IpurotoBnenue 1
pacTBOPOB C ONPEEIECHHON MaCCOBOM
JI0JIE paCTBOPEHHOTO BEIIECTRA.
39 5 | KonrpomsHas pabora Ne2 mo Teme 1

«Kucnopoa. Bogopoxa. Boga».

OcCHOBHBIE KJIACCHI HEOPraHUYeCKUX coequHeHui (174)

40 1 | Oxkcuapl. Knaccudukanus. Homenknatypa 1
41 2 dusnyecke CBOMCTBA OKCHUIOB. 1
XHUMHUYECKUE CBOKMCTBA OKCHUJIOB.
42 3 | [lomyyenne u mpuMEeHEHHE OKCHJIOB. 1
43 4 OcnoBanus. Knaccudukarus. 1
Homenkiatypa
44 5 | ®usnvecKue CBONCTBa OCHOBAHUH. 1
[Tonydyenue ocHOBaHUIA.
45 6 | Xumuueckue cBOiCcTBa OCHOBaHUH. 1 [Tudposas nadbopaTopus
JlabopaTopHbIit onibIT . «OCHOBAHHUS . RELEON
Peakuus Heltpanuzanum» Hudposoit pH. mraTus ¢
32KUMOM; IISITh XUMUYIECKIX
CTaKaHoB (25 mn);
MIPOMBIBAJIKA.
46 7 Kucnotsl. Knaccudukanmus. 1
Howmenxkiarypa. @usznueckue cBoMcTBa
KHCJIOT.
47 8 | [lomyyeHue u mpuMEeHEHUE KUCIIOT. 1
48 9 | Xumuueckue CBOMCTBa KUCIIOT. Peakius 1
HEeUTpaJIM3alHH.
49 | 10 | Mugukatopsl. U3MeHeHHe OKpacKu 1

HHAUKATOPOB B Pa3JIMYHBIX CpCaax.
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50 | 11 | Comu. Knaccudukanus. Homenkmarypa. 1
Pu3nuecKue CBOMCTBA COJIEH.

51 | 12 | [HomyueHue U MPUMEHEHHUE COJICH. 1

52 | 13 | Xumuyeckue cBOWCTBa COJEH. 1

53, | 14, | l'enernueckas CBSI3b MEXIy KIacCaMH 2

54 15 | HeopraHWYECKUX COCITUHCHUM.

55 | 16 | [Ipaxrtuueckas pabora Ne7. Pemenune 1 [Tudposas nadopatopus
SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME RELEON
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKUX [udposoii pH. mratus ¢
coenunenuiy. «Onpenenenue pH 3QKAMOM; IATh XUMHYECKUX
PacTBOPOB KUCJIOT U LIEIOYEN» CTaKaHoB (25 mn);

MIPOMBIBAJIKA.

56 | 17 | KontponwHas padora Ne3 o Teme 1
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COCIMHEHUI.

Crtpoenue atoma. [leprnoanyeckuii 3aK0H M ePHOINYECKAA
cucrema xummnueckux 3jaemMenToB JI.U. MenneneeBa (54)

57

1

Crpoenue aToma: 1po, SHEPreTUIeCKUi
ypoBeHb. CocTaB siipa aToMa: IPOTOHBIL,
HEUTpOHBI. M30TONEI.

1

58

HepnonnquKaﬂ CUCTEMAa XUMHUYCCKHX

12

anemeHToB .M. MenaeneeBa. ®u3ndecKuii
CMBICJT aTOMHOTO (TTOPSAKOBOT0) HOMEpa
XUMHUYECKOT0 3JIEMEHTa, HOMEpa IPYIIbI U
MEepUO/Ia MEPUOANYECKON CUCTEMBI.

59

[Iepnonnueckuit 3akon [I.11. Menneneena.

60

CrpoeHue  HSHEPreTHMYeCKUX  ypOBHEH
aTOMOB MEpBbIX 20 XUMHUYECKUX DJIEMEHTOB
nepuoanueckou cucremsl .M.

Menneneena.

61

3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
AaTOMOB XUMHNYECCKUX JJIEMCHTOB U UX
COEIMHEHMI Ha OCHOBE IMOJIO’KEHHUS B
nepuoanueckon cucreme /I.11. Menneneesa
U CTPOEHHS aToMa. 3Ha4eHHE
[Tepnonnueckoro 3akona /.M.

Menneneena.

Crpoenue BemecTB. Xummuueckasi CBA3b (44)

62

1

HMonnas cBs3b.

63

2

DNEKTPOOTPULIATEIIBHOCTh ATOMOB
XUMHUYECKHX IeMEeHTOB. KoBasleHTHast
XUMHUYECKas CBSI3b: HEMOJSPHASA U
nosisipHast. [IoHATHE 0 BOZOPOIHOM CBA3U U
ee BJIIUSAHUU Ha PU3NYECKUE CBOWCTBA
BEILIECTB HA PUMEPE BOJBI.




64 3 | Merannuueckast CBSI3b. 1
65 4 | Tunel KpUCTAINIMYECKUX PELLIETOK 1 [Tudposas nadopatopus
(aToMHast, MOJIEKYJIsIpHAs, HOHHAS, RELEON
MeTaJT4ecKasi). 3aBUCUMOCTh (PU3HUECKUX [MudpoBoii gaTumk
CBOWCTB BEIIIECTB OT THIA TEMIIEPATYPHI IIATHHOBHIN;
KpUCTAJUIMYECKOM pemeTku. GuHaHcoBas JIaTYUK TEMIIEPATYPBI
IPaMOTHOCTb. J[EeMOHCTpalMOHHBIN TepMONIapHbIN
IKCcTepuMeHT. «Temmeparypa rmiaBIeHus
BEILIECTB C Pa3HBIMU THUITAMH
KPUCTAJUTMYECKUX PEIIETOK»
Xumuueckue peakuuu (34)
66 1 Crenenn okucienus. OnpenencHue 1
CTENIEHU OKUCJICHUSI aTOMOB XUMHYECKHUX
AJIEMEHTOB B COCIMHCHHUSIX.
67 2 | Oxucnurens. BocctaHOBUTENb. 1
68 3 | KonTpoasHas pabora Ned o Teme 1
«Ctpoenue aroma. [leproguueckuii 3aKoH
J.N. MenneneeBa. CTpoeHue BEIIECTBa»
IToBTOpenue (24)
69, | 1,2 | [loBTrOopenue 2
70
9 KVIACC
Ne IIpumeyanue
Ne | m/mB Koaso (ucmoJsib30BaHHe
Tema ypoka
n/n | Teme yacop | o0opynoBanusi Touku
pocTa)
XumMnueckue peakunu(24)

1 1 | Crenenb okucneHus. OKHCIUTEb. 1
Boccranosurens

2 2 | CymHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX 1
peaKuui.

Kucaopoa. Bogopon (14)

3 1 | TeruoBo# Y3 PeKT XUMUUECKHX pPEeaKLUHi. 1 [udposas
IToustue 06 dK30- U OHAOTCPMHUYECKUX HaﬁopaTopHﬂ
peakiusx. JleMOHCTpallMOHHBINA YKCIIEPUMEHT. RELEON
«TemnoBoii 3h(heKT pacTBOPECHUSI BEIIECTB B udposoii natumk
BOJIEY TEeMIEPATYPhI

TJIAaTHHOBBIN
XuMmnueckue peakunu (94)
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[ToHsiTHE O CKOPOCTH XMMUYECKOUN peaKIvu.
@DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh XMMUYECKOMN
peakuuu. [TonsTue o karaim3zarope.
JleMOoHCTpallMOHHBIN onbIT. «3yueHne
BIIUSIHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh
peakumn»

Hudposas
nabopaTopus

RELEON
[Tudposoii gaTynk
TEeMIIepaTypbl
IUTATHHOBBII

Kiaccudukanms XuMuaeckux peakiyi mo
Pa3IMYHBIM MPU3HAKAM: YHUCITY U COCTaBY
WCXOJIHBIX U MOJTYYEHHBIX BEIIECTB; U3MEHEHUIO
CTEIIEHEH OKHUCJIEHHUSI aTOMOB XMMHUYECKUX
3JICMCHTOB; ITOTJIOIISHUIO WJIH BBIICIICHUIO
SHEPTHUH.

3JICKTpOJII/ITI/I‘ICCKa$I Jucconuanms.

ONEKTPOIUTHI U HEINEKTPOJIUTHI. VIOHBI.
Karnons! u annonsl. JlabopaTopHbIil ONBIT .
«CunbHbIe U cI1a0ble JEKTPOIUTHI»

[udposas
naboparopus

RELEON
udposoii gaTunk
AJIEKTPOIIPOBOTHOCTH

DIIEKTPOJIMTUYECKAS AUCCOIUALINS KUCIIOT,
LIEJI0OYEH U COJIEH.

Peaknuu monHoro oomena

10

Y cioBust MPOTEKAHKSI PEaKIMii HOHHOTO
oOMeHa.

11

[IpakTuueckas padora Nel. Peakiiuu noHHOTO
oOMeHa.

Hudposas
nabopaTopus

RELEON
Hudposoit gaTunk
AIEKTPONPOBOAHOCTH

12

KonTtponbHas pabora Nel no reme
«XHMMHYECKUE PEAKIIUI.

Hemerauasl IV — VII rpynn u ux coennnenns (264)

13

1

[TonoxxeHrne HeMETAIIIOB B IEPUOIUUYECKON
CUCTeME XMMHUYecKUX demeHToB J1.11.

Menneneesa. O0mMe CBOMCTBA HEMETAIIOB.

14

l"aynorensl: pusnyueckre 1 XUMUUECKHE
CBOWCTBA.

15,
16

3,4

CoerHEeHHS TaTOTeHOB: XJIOPOBOAOPO/,
XJIOPOBOJIOPOIHASI KUCJIOTA U €€ COJIH.

17

Cepa: pusnueckne U XUMHUIECKHE CBOWCTBA.

18

CoenMHEHUs CephI: CEPOBOIOPO, CYTb(MUIBI,
OKCH/JIBI CEPBI.

19

CCpHI/ICTaH H CCPOBOAOPOAHAA KUCIOTHI U UX
COJIH.

20,
21

8,9

CepHas kucnora.




22 | 10 | KontponwHas pabora Ne2 o teme
«HemeTramib»
23 | 11 | A3oT: u3HUecKue U XUMUYECKHUE CBOMCTBA.
24 | 12 | AMMuak
25 | 13 | Conu ammonus. JIabopaTOpHBIN OTIBIT. Hudponas
«O0pa3oBaHue COICH aMMOHUS» naboparopus
RELEON
Hudposoii gaTumnk
AIIEKTPOIIPOBOTHOCTH
26 | 14 | IIpaxtuueckas pabora Ne2.Ilomydyenue aMmmuaka
U U3y4YECHHUE €T0 CBOMCTB.
27 15 | Oxkcuns! azora.
28, | 16, | A30oTHas KHCIIOTA U €€ COJIH.
29 | 17
30 | 18 | ®ocdop: puznyecKkrue 1 XUMHUIESCKIE CBOHCTBA.
31 | 19 | Coemunenus docdopa: okcua pochopa (V),
oprodochopHas KUCIOTA U €€ COJIH.
32 | 20 | Yrmepon: ¢pusndeckne 1 XUMHUECKUE CBOMCTBA.
Annorponus yriaepoja: anmas, rpadut, KapouH,
(byIepeHsl.
33 21 | Coenunenus yriuepona: okcuabl yrieposa (II) u
(V).
34 22 | CoenuHeHus yriiepojia: yrojibHas KUCIOTa U e
COJIH.
35 | 23 | [IpakTtuueckas padora Ne3. [Tomyuenue
YIIIEKHUCIIOTO Ta3a U H3y4eHHe eT0 CBOMCTB.
36 24 | KpemMHHII U €ro COeTUHEHHUS.
37 | 25 | [Ipakrtuueckas pabora Ne4. Pemenne
IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
«Hemeramnsl IV — VII rpynn u ux
COCIMHEHUI.
38 | 26 | KourpompHas pabora Ne3 mo Teme
«Hemeramib»
Metajuibl 1 ux coequHenus (144)
39 1 | IomoxeHne METAJUIOB B TIEPHOIMYECKON

CHUCTEME XUMUYECKUX 3eMeHToB J1.1.
Menneneesa. O6mue Gpuznyueckre cBOMCTBa
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MmetauioB. GuHaHCOBaAs Ir'paMOTHOCTbE.

40 2 Mertasiel B Ipupo/jie U o0IIue CoCOO0bl UX 1
MOJTyYCHHUS.
41 3 | O0mue XuMHYECKHE CBOMCTBA METAIIIIOB: 1
pEaKIuy ¢ HeMeTalIaMH, KUCIIOTaMH, COJISIMH.
42 4 | DIEKTPOXUMHYECKUH PSI HAPSHKCHUHA 1
METaJUIOB.
43, | 5,6 | lllenouHple METAIUIBI U UX COCAUHCHHUS. 2
44
45, | 7,8 | lllemouHo3eMeNbHBIC METAIUIBI U UX COCUHCHUS. 2
46
47 9 | AntoMuHui. 1
48 | 10 | AmdoTepHOCTh OKCHAA U TUAPOKCHIIA 1
QTFOMUHHUSL.
49 | 11 | XKene3o. 1
50 12 | CoennHeHus Kejie3a U X CBOMCTBA: OKCHUIEI, 1 Hudposas
rupokcuasl v conu xkenesa (11 u III). 1aboparopus
Jla6oparopnsiit oneiT Mo 11. «XKeneso. RELEON
OKHCIIeHHE jKene3a BO BIaKHOM BO3yXe» Lupposo#t narunk
JTABJICHUS
51 | 13 | [Ipaktuyeckas padora Ne5. Pemenue 1
AKCIIEPUMEHTAIBHBIX 33134 0 TeMe «MeTalibl
Y MX COCJMHCHHUSI.
52 | 14 | KontponpHas pabota Ned mo teme «MeTamisl u 1
WX COCMHCHUS
IlepBoHauya/ibHBbIE CBeleHUS 00 OpraHuveckux Beuecrsax (14u)
53, | 1,2 | IlepBoHavanbHbIE CBEACHUS O  CTPOCHUU 2
54 OPraHNYECKHUX BEIIECTB.
55, | 3,4 | YriaeBoaopoabl: METaH, ITaH. 2
56
57 5 | YrneBosopobl: STHIIEH. 1
58 6 | McTouHUKH YIIIeBOJOPOIOB: IPUPOTHBIN Ta3, 1
He(Th, Yroib.
59 7 | Kucnopocoaepxaiiye coeTMHEHNS: CIIUPTHI 1
(MeTaHOII, ATaHO, TJIULIEPHH)
60, | 8,9 | Kuciopojcoaepxamniiue coeTHHCHHUS 2
61 KapOOHOBBIE KUCIIOTHI (YKCyCHasi KUCIIOTa,
CTeapuHOBAs M OJICMHOBAsI KUCIIOTHI,
AMUHOYKCYCHAsl KHCIIOTA).
62 | 10 | buomornyecku Ba)XKHBIE BEUIECTBA: )KUAPHI. 1
63 | 11 | buonoruvecku BaKHBIE BEIIECTBA: TIIOKO3A. 1
64 12 | broornyecky Ba)KHBIE BEIIECTBA: OEIKH. 1
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65 | 13 | KonrponsHas paborta Ne 5 «IlepBoHauanbHbIC
CBEICHUSI OPTaHUYECKHUX BEIIECTBY.

66 | 14 | Xumuueckoe 3arps3HEHUE OKPYXKAIOMIEH cpeibl
Y €T0 TMOCJIEICTBUS.

OcCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEeHU (24

67 1 | IIpoGiema Ge301MacHOTIO UCIIOIb30BAHMS
BELIECTB U XUMUYECKHUX PEaKIIil B
MMOBCEIHEBHOW KU3HU.

68 2 | ToxcuuHble, TOPIOYHE U B3PHIBOOIIACHBIC
BelecTBa. brIToBas XUMUYECKasi TPAaMOTHOCTb.

IHoBTOpenue (24)
69, | 1,2 | [loBTopeHue
70
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