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Pazgea L. [lnanupyemble pe3yabTaThl 0CBOCHUA Y4eOHOT0 npeamera PopmupoBaHue

YHHBEPCAJbHBIX Y4eOHBIX /IeiiCTBHIA.

Crangapt ycraHaBivMBaeT TpeOOBaHUS K pe3yiIbTaTaM OCBOEHHS OOY4YarOIIMMHUCS OCHOBHOM

00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs:

JIMYHOCTHBIM, BKIIIOYAIOUIMM TOTOBHOCTh M CIOCOOHOCTH OOYyYaromIMXCs K CaMOPa3BUTHUIO U

JUYHOCTHOMY CaMOOMpEENIeHN0, C(HOPMHUPOBAHHOCT, KX MOTHUBAlUM K OOYYEHHUIO H

LEJICHAPABICHHON IIO3HABATEJIbHON [JEATEIBbHOCTH, CUCTEMbl 3HAUYMMBIX COLMUAIBHBIX U

MEXJIMYHOCTHBIX OTHOIIEHHH, IIEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, OTPAXKaOIUX JUYHOCTHBIE U

FPAKJIAHCKUE TMO3UIUU B JEATEIbHOCTH, COLMAIbHBIE KOMIIETEHLIUH, IIPABOCO3HAHUE,

CIIOCOOHOCTh CTaBUTh II€JIM W CTPOUTH >KU3HEHHbIC IUIAHBI, CIIOCOOHOCTh K OCO3HaHUIO

POCCHIICKOM HWIEHTUYHOCTHU B IOJIMKYJBTYPHOM COLIMYME; MeTAaNpeIMeTHBIM, BKIHOYAIOUIUM

OCBOEHHBIE 00YYaIOIIMMUCA MEXIPEIMETHbIC TOHATUS U YHHUBEpCAJIbHbIE y4eOHbIE NEHCTBUS

(perynsiTUBHBIC, TO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE), CIIOCOOHOCTh HMX HCIIOJIB30BAHUS B

yueOHOM, MO3HABaTENbHOM M COIMANBLHOM MPAKTHUKE, CAMOCTOATEIbHOCTh IUIAHUPOBAHHS H

OCYIIECTBIICHUS Y4eOHOM MACATENPHOCTH M OpraHu3alMh y4yeOHOro COTPYIHUYECTBA C

neJaroraMd M CBEPCTHHUKAMH, MOCTPOEHHWE WHIMBHUAYAIbHOM 00pa30BaTEIbHON TPACKTOPHH;

NnpeMeTHBIM, BKJIFOUAIOIIUM OCBOEHHBIE 00YUYAIOIIUMHUCS B X0/ U3y4EHHUs YIeOHOT0 IIpeAMeTa

yMeHUs crielupUuYeCcKue Il JaHHON MPEeAMETHOU 00J1acTH, BUABI JEATEIbHOCTH MO MOIYy4YECHUIO

HOBOTO 3HAHHSI B paMKax y4eOHOTO MpeMeTa, ero Mpeodpa3oBaHUI0 U IPUMEHEHHIO B YICOHBIX,

y4eOHO-TIPOGKTHBIX M COLUAIBHO-TIPOCKTHBIX CUTYyalusix, (OPMUPOBAHHE HAYYHOTO THIIA

MBIIUICHUS, HAYYHBIX MPEACTABICHUN O KIIIOYEBBIX TEOPHSIX, TUIAX M BUJAX OTHOIICHHH,

BIIJICHUE HAYYHOU TEPMHUHOJOTUEH, KIIFOUEBBIMH MIOHATUSIMHU, METOJIAMHU U TIPUEMAMHU.

JIMYHOCTHBIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOT'O

0011ero o0pa3zoBaHusl OTPAXKAIOT:

- BOCHUTAHUE POCCUNCKOU TpaXAaHCKON MACHTUYHOCTH: TATPUOTU3MA, YBaxeHus Kk OTedecTBy,
MPOILIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOIO Hapoaa Poccun; oco3HaHne CBOEH 3THUYECKOUN
MIPUHAJIC)KHOCTH, 3HAHWE MCTOPUH, SA3BIKA, KYJIBTYPhl CBOETO HAapO/a, CBOETO Kpasi, OCHOB
KyJIbTYpHOTO HacieAausi HapoloB PoccuM M 4enoBedYEeCTBA; YCBOEHHWE T'yMaHUCTHYECKUX,
JEMOKPATUYECKUX ¢ TPAJUIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHUUCKOTO
00111ecTBa; BOCIIMTAHUE YYBCTBA OTBETCTBEHHOCTHU U Ji0Jira nepe PoauHoi;

- (GOpMHpPOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHI0, TOTOBHOCTH U CIIOCOOHOCTH
00ydJaronmxcsi K CaMOpa3BUTHIO U CaMOOOpPa30BaHUIO Ha OCHOBE MOTHBAIIUM K OOYYECHHIO U
MO3HAHWIO, OCO3HAHHOMY BBIOOPY M TTOCTPOEHUIO aTbHEUIIeH HHANBUYATbHON TPACKTOPUU
o0Opa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUPE ITpodeccuit u mpodhecCuoHaIbHbBIX MPEIMOYTCHHH,
Ha OCHOBE (JOPMUPOBAHUS YBAKUTEIHLHOTO OTHOILIEHUS K TPYY;

- (GOpMHpPOBAaHHE METOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKM W OOIIECTBEHHOW MPAKTHKH, YYUTBHIBAIOMIETO COIHAIBHOE, KYJIHTYpPHOE,
SI3BIKOBOE, TyXOBHOE MHOTO00Opa3re COBPEMEHHOTO MHPA;

- (OpMHUPOBAHHE OCO3HAHHOTO, YBAXHUTEIHHOTO U IOOPOKEITATEIHHOTO OTHOIICHUS K IPYrOMY
YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PECHHIO, KYIbTYype, S3bIKY, Bepe, TPAXKIAHCKON MO3UIINH, K
HUCTOPUH, KYJIbTYpPE, PEIUTHH, TPATUIIUAM, SI3bIKaM, [IEHHOCTSAM HapoaoB Poccuu m HaponoB
MHpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH IUAJIOT C APYTHMH JIOJbMU U JIOCTHUTATh B HEM
B3aUMOTIOHMAaHUS;



OCBOCHME COLMAIBHBIX HOPM, IPAaBUJ IMOBEAEHUS, pojieil U (OpM COLMAIBHOW KHU3HH B
rpynnax " cooOLIecTBax, BKIOYas B3pOCIble U COLMANbHbIE COOOIIECTBA; ydacTHE B
HIKOJIbHOM CaMOYIPABICHUN U OOIIECTBEHHOM XHU3HU B IIpeJiesIax BO3PACTHBIX KOMIIETCHLIUI
C Y4ETOM PETHOHAIBHBIX, 3THOKYJIBTYPHBIX, COLUAIBHBIX U SKOHOMUYECKUX OCOOEHHOCTEN;

Pa3BUTHEC MOPAJIBHOI'O CO3HAHHA U KOMIIECTCHTHOCTH B PEIICHUHU MOPAJIbHBIX HpO6JI€M Ha OCHOBC

JMYHOCTHOIO BbIOOpa, (hOopMHpOBaHME HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOI'O IOBEACHUS,
OCO3HAaHHOTO M OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHBIM IOCTYNKaMm; - (POPMHPOBAHUE

KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B OOIIEHUH M COTPYAHUYECTBE CO CBEPCTHUKAMH, JIETHMH
CTapIIero W MIIAJILIEr0 BO3PacTa, B3POCIBIMH B IpOLECCE 00pa3oBaTeIbHOH, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIIeI0BATEIbCKOM, TBOPUYECKON M JPYTUX BUIOB ACATEIbHOCTH;

dbopMUpOBaHHE IIEHHOCTH 3JI0POBOTO M 0€30MacHOTO 00pa3a >KW3HH, YCBOSHHUE IPABHII
HHIUBUAYAJIBHOI'O0 U KOJIJICKTUBHOI'O 6e3OHaCHOFO IIOBCACHUA B I-Ipe?»BI:I‘-IaIt/'IHIJIX CUTyalusx,
YrpoXKaromux KU3HHU U 31J0POBBIO HMHCﬁ, IIpaBHJI IIOBCACHUA HA TPAHCIIOPTC WU HA AOpOrax; -
(opMHUPOBaHNE OCHOB 3KOJIOTUYECKOW KYJIBTYPbl COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
9KOJOTHYCCKOI'O MBIIIJICHUA, pPa3BUTUC OIlbITa OKOJIOTUYCCKHU OpI/IeHTI/IpOBaHHOﬁ
peq)HeKCHBHOOHeHO‘IHOﬁ u HpaKTHqGCKOﬁ ACATCIbHOCTH B JKU3HCHHBIX CUTYAIIUAX
OCO3HAHUC 3HAYCHUA CCMbU B KU3HU YCJIOBCKA U O6HI€CTB3,, IMPUHATHUEC HCHHOCTU ceMeitHon
JKU3HHU, YBAXKUTCIIBHOC U 3a60TJII/IBOG OTHOIIIEHHE K WICHAM CBOEH CEMbHU,

pa3BUTHE CTETUUECKOTO CO3HAHUS Yepe3 OCBOCHHE XYI0KECTBEHHOTO HACIICIUS HAPOJIOB

Poccun u Mupa, TBOp‘ICCKOﬁ JACATCIIbBHOCTH 3CTCTUUCCKOI'O XapaKTepa,

(1)OpMI/IpOBaHI/IC OCHOB IIpaBOCO3HAHHA MAJII COOTHCCCHUA COOCTBEHHOTO IHOBCACHHUA U
MOCTYIIKOB IpPYIux Joaen ¢ HpPaBCTBCHHBIMU ILICHHOCTAMHM W HOpMaMH IIOBCACHUA,
YCTAaHOBJICHHBIMHA 3aKOHOAaTCJIbCTBOM Poccuiickoit cDE‘,,Z[epa.I_II/II/I., Y66)KI[CHHOCTI/I B
HCO6XO,I[I/IMOCTI/I 3alUIIATh MMPABOMOPAAOK IMPABOBBIMU criocobaMu M cpeacTBamMu, YMeHHﬁ
PCAIN30BbIBATHE OCHOBHBIC COLMUAJIBHBIC POJIM B MpCacIax CcBOCH HGGCHOCO6HOCTI/I.

MertanpeamMeTHble pe3yJabTaThl 0CBOCHUSI OCHOBHOH 00pa30BaTe/IbHOI NPOrpaMMbl
OCHOBHOTO 00111er0 00pa30BaHUs OTPAXKAIOT:

YMEHHUE CAMOCTOSITENIbHO ONMPEAEIATh LIE€IH CBOETr0 00y4eHus!, CTaBUTh U (POPMYIUPOBATH JJIS
ceOs1 HOBbIE 3a/]auyl B yué€Oe U 103HaBaTeIbHOM JIeTeTbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHI
CBOEH MO3HABATENILHON JEATENbHOCTH;

YMEHUE CaMOCTOSATENbHO IUIAHUPOBAaTh IYTH  JOCTHKEHMs IieNieil, B TOM YHCIe
aJIbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpATh Haubosee 3PPeKTUBHBIE CIIOCOOBI pelIeH s y4eOHbIX
U MO3HABaTeIbHBIX 3a/1a4;

YMEHHUE COOTHOCUTDH CBOH JAECUCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYILECTBIISATh KOHTPOJIb
CBOEH JIeATEIBHOCTH B IPOLIECCE TOCTUKEHUS pe3ybTaTa, ONpeeNaTh CocoObl JEeHCTBHH B
paMKax TpeJIOKEHHBIX YCIOBUH M TpeOOBaHMH, KOPPEKTUPOBAaTh CBOM JEHCTBUSA B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTYaIUeH;

yYMEHUE OIICHUBATh NPABUJILHOCTh BHITIOJIHEHUS YUeOHOM 3a/1aui, COOCTBEHHBIE BO3MOXKHOCTH
€€ pellIeHus;

BJIaJICHME OCHOBAaMM CAaMOKOHTPOJIS, CAMOOLICHKH, MPHUHATUS PEIICHUN U OCYIECTBIICHUS
OCO3HAHHOT'0 BHIOOPA B yueOHOI U MO3HABATEILHOMN 1EATEIIbHOCTH;

yMeHue OlpeNeNATh TMOHATHUS, co37aBaTh OOOOIIEHUs, YCTaHABIMBATh AHAJIOTHH,
KJIacCU(UIUPOBaTh, CaMOCTOSTEIHHO BEIOMPATh OCHOBAHMSI M KPUTEPUH JUIs KJIacCH(PUKAIINY,



yCTaHABIMBAaTh NPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH  JIOTMYECKOE pacCyXJIeHue,
YMO3aK/II0ueHrue (MHIYKTUBHOE, IEAYKTUBHOE U IO aHAJOTUH) U JeNIaTh BBIBOJBL;

YMEHHE CO3/1aBaTh, IPUMEHATH U MPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJEIU U CXEMbI JIJIS
peleHus yueOHbIX U [T03HABATENIbHBIX 33/1a4;

CMBICJIOBOE YTEHUE;

YMEHHE OpPraHU30BbIBATh Y4EOHOE COTPYAHUUYECTBO U COBMECTHYIO IEATEIbHOCTD C YUUTETIEM
U CBEpCTHHKaMu;  paboTaTh MHIUBUIYalbHO M B TPYIMIE: HAXOOUTh 0OIlee pelIeHHue U
pa3pemiaTh KOH(DJIUKTHI HAa OCHOBE COIJVIACOBAaHUS TMO3ULMH U y4éra HMHTEPECOB;
dbopMynupoBaTh, ApryMEHTUPOBATh U OTCTaUBATh CBOE MHEHUE;

- YMEHHUEC OCO3HAHHO HUCII0Jb30BaTh PEYCBLIC CPEACTBA B COOTBETCTBHH C 3az[aqel71 KOMMYHHKallUH

JUTSL BBIPQXKEHUSI CBOMX YYBCTB, MBICIEH M MOTPeOHOCTEN; MUIAHUPOBAHUSA U PETYNALUU CBOECH

JACATCIIBHOCTH, BJIAACHUC YCTHOﬁ H IINCHMEHHOU PCUbLO, MOHOJIOTHYECKOM KOHTEKCTHOM PEYBIO;

Pa3BUTHC MOTHUBAIIMU K OBJIAJICHUIO KyanypOﬁ AKTUBHOTI'O MOJIb30BaHUA CIIOBAPAMU U NJPYTHUMU

IIOMCKOBBIMH CUCTEMAMU,

dbopmHpoBaHHE u pa3BUTHE KOMIIETEHTHOCTH B obnactu HCIIOIL30BaHUs
nH(OPMaIlMOHHOKOMMYHHKAIIMOHHBIX TexHosorui (nanee UKT — komneTeHmmm);
dbopMupoBaHHE W pPa3BUTHUE OHKOJOTMYECKOTO MBIIUICHHUS, YMEHHE IPUMEHSATh €ro B
MO3HABATEIIbHON, KOMMYHUKATUBHOM, COLMAIBHOM TpPaKTHKE U MpodeccrnoHalbHON
OpHUCHTAIINH.

BbeInyCKHUK Hay4YuTCH:

XapaKTeprU30BaTh OCHOBHBIC METO/IbI TO3HAHMUS: HAOIIOIEHUE, U3MEPEHHUE, IKCIICPUMEHT;
CBOWCTBA TBEP/BIX, JKUAKUX, Ta3000pa3HBIX BEIIECTB, BBIJIENSS UX CYIIECTBEHHBIC TIPU3HAKH;
PaCKpBIBaTh CMBICT OCHOBHBIX XHMHYECKHUX MOHATHH «aTOM», «MOJEKYJa», «XUMHUUYECKUH
AIIEMEHT», «IPOCTOE BEILIECTBO», «CIOXKHOE BEIIECTBO», «BAIEHTHOCTBY, «XMMHUYECKas
PeaxIusi», NCIOJb3YsI 3HAKOBYIO CUCTEMY XUMUH;

pacKphIBaTh CMBICT 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHOMOJIEKYJISIPHOI TeopuH;

pa3n4aTh XUMUYECKHE U (PU3NYECKHE SBICHUS;

Ha3bIBaTh XUMUYECKUE 3JIEMEHTHI;

OTIpeNieNIATh COCTaB BEUIECTB MO UX (hopMymnam;

BAJIEHTHOCTh aTOMa 3JIEMEHTA B COEINMHEHUSIX;

OTIpeNIeNATh THIl XMMUYECKUX peaKIuii;

Ha3bIBATh MPU3HAKU M YCIOBHS MPOTEKAHHUS XUMUYECKUX PEaKITHiA;

BBISIBIISITh TIPU3HAKH, CBUICTEIBCTBYIOIIME O TIPOTEKAHWM XWUMHUYECKOW pEaKIuu TIpU
BBITTOJIHEHIUH XHMHUYECKOTO OITBITA;

COCTaBJIATH GOPMYJIbI OMHAPHBIX COEIMHEHUM;

COCTABIIATh YPABHEHUSI XUMUYECKUX PEAKITHIA;

coOnroaaTh npaBuiia 6e30macHoi paboThI MPU MPOBEAECHUN OTBITOB;

M0JIb30BAThHCS J1A0OPATOPHBIM 000PYAOBAHUEM U TIOCYI0M;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;
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BBIUHUCIIATH MACCOBYIO JI0JII0 XMMHYECKOI0 3JIEMEHTA 10 (OpMyJie COCTUHEHNUS;

BBIUUCIIATh KOJIMYECTBO, OOBEM WM MacCy BeLIeCTBa IO KOJMYECTBY, 00beMy, Macce
pEeareHTOB WM IPOAYKTOB PEaKIINH;

pacKpbIBaTh CMBICI 3aKOHA ABOrazipo;

PACKpBIBATH CMBICII IOHATUH «TEII0BOM 3 (eKT peakun», «MOJSIPHbIA 00beM»;
XapakTepu3oBaTh (PU3NUECKHE U XUMUYECKUE CBOMCTBA BOJIBI,

PacKpbIBaTh CMBICI IIOHATHUS «PACTBOPY;

BBIUHCIISITH MACCOBYIO JIOJIF0 PACTBOPEHHOT'O BEILLIECTBA B PaCTBOPE;

IIPUTOTOBJIATH PACTBOPHI C OIIPEACIICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COCAUHCHHA N3YYCHHBIX KJIACCOB HCOPraHNMYCCKUX BCIICCTB,

XapakTepru30oBaTh (PU3MUYECKHE U XUMHUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAHMI, COJICH;

OIpEAEIATh IPUHAIEKHOCTD BELLIECTB K ONPEAEICHHOMY KJacCy COSIMHEHUH;

COCTaBJIATH (POPMYJIBI HEOPTAHUUECKUX COSIUHEHUN U3YUCHHBIX KIIACCOB;

MPOBOJIUTH  OMBITHI, MOATBEPKAAIOIIME XUMUYECKHE CBOMCTBA H3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB;

pacno3HaBaTh OIBITHBIM MYTEM pPacTBOPbl KHUCIOT M IIEJIOYEH MO H3MEHEHUIO OKPAaCKH
WHJIUKATOPa;

XapaKTepU30BaTh B3aUMOCBA3b MEXAY KJIACCAMU HEOPTAHUUECKUX COCUHEHUN;

packpbiBaTh cMmbich [lepuoanueckoro 3akona JI.1. Menaeneena;

OOBIACHATh (PU3UYECKUM CMBICT aTOMHOTO (TOPSJIKOBOTO) HOMEpa XHMHYECKOTO JJIEMEHTA,
HOMEPOB I'PYIIIbBI U Ieproa B nepuoanueckoi cucreme .M. Menneneena;

OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHMS CTPOCHHSI aTOMOB, CBOMCTB JJIEMEHTOB B IIpejeiiax
MaJIbIX TIEPUOJIOB U TJIABHBIX MOATPYIIIL,

XapaKTepU30BaTh XUMUYECKHE DIIEMEHTHI (OT BOJOPO/Ia 10 KAJIbIIHs ) HA OCHOBE MX MOJOKEHUS
B niepuoanueckoit cucreme .M. MenneneeBa u 0coOEHHOCTEH CTPOEHUS UX aTOMOB;
COCTaBJISITh CXEMbI CTPOECHHS aTOMOB IepBbIX 20 371eMeHTOB nepuoandeckoi cucremsl J.1.

Menneneena;

PacCKpbIBAaTh CMBICH MOHITHI: «XUMUYECKAS CBS3bY, «IJEKTPOOTPUILIATEITLHOCTD Y,
XapaKTepU30BaTh 3aBUCUMOCTh (DU3WYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTALTUYECKOM
peleTKy;

OTIPENIETISATh BUJI XUMHUYECKOM CBSI3M B HEOPTAHUYECKUX COCTUHEHUSX;

n300pakaTh CXEMbl CTPOEHHUS MOJIEKYJ BEIIECTB, OOPa30BaHHBIX PAa3HBIMH BHJAMHU
XUMHYSCKHUX CBS3CH;

PacCKpbIBaTh CMBICI TOHSATUN «MOHY, KKATHOHY, «AHUOHY, «IJIEKTPOIUTHI», «HEIICKTPOIUTHD,
«OIEKTPOTUTHIECKAS JIACCOLIHAITAS, «OKHUCJTUTEIIbY, «CTETICHb OKHCIICHHS
«BOCCTAaHOBHUTEIIbY,

«OKHUCJICHHUE)», KBOCCTAHOBJICHHUC),

OTIPENIENIATh CTETIEHb OKUCIICHHUS aTOMa AJIEMEHTA B COCMHCHU;
PaCKpBIBATh CMBICII TEOPHUHU DJIIEKTPOJIMTHUSCKOM JUCCOIIUAINH;

COCTABJIATh YPABHEHHUS DIICKTPOIMTUYECKON JUCCOIMAIMU KHUCIIOT, IIEJI0Yel, COJel; -
OOBSICHATh CYIIHOCTH MPOIECCa DIICKTPOIUTUYCCKON UCCOIUAIIMA U PEAKIUi HOHHOTO
oOMeHa;



COCTaBJIATH TOJHBIE U COKpAILlEHHbIE HOHHBIE YPAaBHEHUS peakui 0OMeHa;

OIpeNieNATh BO3MOXKHOCTb ITPOTEKAHMsI PEaKIMii HOHHOrOo 0OMeHa;

IIPOBOAMTH PEAKLUM, IOATBEP)KJAIOIIUE KAvYeCTBEHHBIM COCTaB pa3jIMYHBIX BELICCTB;
OIPEACIIATh OKUCIINUTENDb U BOCCTAHOBUTED;

COCTaBJIIATh YPAaBHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIU;

Ha3bIBaTh (PaKTOPHI, BIUAIONINE HA CKOPOCTh XMMUYECKOH peaKiiiy;

KJIaccu(puIUpoBaTh XMMUYECKHE PEAKLIUU 110 Pa3IMYHbIM IPU3HAKaAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXAY COCTaBOM, CTPOCHHUEM U CBOWCTBAMU HEMETAIIJIOB;
OPOBOJIUTH OMBITBI 10 TOJIYYECHHUIO, COOMPAHHIO M M3YYCHHIO XHUMHUYECKUX CBOWCTB
ra3000pa3HbIX BEUIECTB: YIIIEKUCIOr0 ra3a, aMMHUaKa;

pacro3HaBaTh OIBITHBIM ITyTEM ra3000pa3HbI€ BEIIECTBA: YIJIEKUCIBIN I'a3 U aMMHUAK;
XapaKTepU30BaTh B3aMMOCBSA3b MEXJY COCTaBOM, CTPOCHMEM M CBOWCTBAMU METAJIOB; -
Ha3bIBaTh OPraHUYECKUE BEIIECTBA M0 MX (hOpMyIe: MeTaH, 3TaH, ITHJIEH, METAHOJ, ITaHO,
[JIMLIEPUH, YKCYCHAas KHUCIIOTa, aMUHOYKCYCHasl KMCJIOTa, CTEAPUHOBAs KHUCIOTA, OJIEMHOBAs
KHCJI0TA, TJII0K033;

OLICHUBATh BJIMSHUE XUMUYECKOTO 3arpsi3HEHUS OKPY KAIOIIel Cpelibl Ha OpraHU3M YeJI0BEKa;
rpaMOTHO 00pamaThes C BEMECTBAMHU B TIOBCETHEBHOM KU3HH;

OIpPEAEATh BO3MOXKHOCTh IIPOTEKAHUS PEAKIMII HEKOTOPBIX MPEACTaBUTENEH OpraHuYeCcKuX
BELIECTB C KMCIOPOJI0M, BOJOPOJIOM, METaJIaMU, OCHOBaHUSIMH, FaJIOT€HaMU.

Bbll’lyCKHI/lK MOJIYYMT BO3MOKHOCTb HAYYUTHCA

BbIABHUI'aTb U IIPOBEPATH OKCIICPUMCHTAJIBHO T'HIIOTEC3bl O XHMHUYCCKUX CBOMCTBax BCIICCTB Ha
OCHOBC HUX COCTaBa U CTPOCHH:, UX CIIOCOOHOCTH BCTYIIaTh B XUMHWYCCKUC PCAKIIUU, O XaAPAKTECPEC
U IPOAYKTAX Pa3JIMYHBIX XUMHUYCCKUX peaKI_[I/Iﬁ;

XapakTepU30BaTh BELIECTBA IO COCTAaBY, CTPOCHHUIO U CBOICTBaM, YCTaHABIIMBATH
MPUYMHHOCIIECTBEHHBIE CBSA3U MEXIY JaHHBIMHU XapaKTepUCTUKaMU BEUIECTBA;

COCTaBJISITh MOJIEKYJISIDHBIE W TIOJIHBIE HOHHBIE YPaBHEHMSI IO COKpPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

MIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTENbHBIC WIIK BOCCTAHOBUTEILHBIE
CBOMCTBA C YUETOM CTENIEHEN OKUCIEHUS FJIEMEHTOB, BXOISAIIUX B €r0 COCTAB;

COCTaBJISITh YPABHEHUsl PEAKIM, COOTBETCTBYIOUIMX IMOCIEAOBATENIbHOCTH MNPEBPALECHUN
HEOPraHWYECKHUX BEIECTB Pa3IMYHBIX KJIACCOB;

BBIJIBUTATh U MPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3HI O PE3YNIBTATAX BO3ACHCTBUS pa3IMUHbIX
¢dbakTOpoB HAa U3MEHEHHE CKOPOCTH XUMHUUYECKOM peaKinu;

UCIIONIb30BaTh TMPHOOPETEHHBIE 3HAHUS MJIs OKOJIOTHMYECKH TPAMOTHOTO TOBEICHUS B
OKpYXKarolleH cpere;

UCIIONIb30BaTh TMPHOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIMM TIPHU BBIMOJHEHUU MPOCKTOB H
yueOHO-UCCIEeIOBATENILCKUX 3a/lad [0 M3YUYEHHI0 CBOWCTB, CIIOCOOOB TMONXYYCHHUS U
pacno3HaBaHUs BEUIECTB;

00BEKTHBHO OIIEHWBATh MH(OPMAIMIO O BEIIECTBAX M XUMUYECKUX IMPOIIECCaX; KPUTHUECKH
OTHOCUTBCSI K TICEBIOHAy4yHOW WH(pOpMAIMK, HEJOOPOCOBECTHOM peKjaMe B CpelacTBax
MaccoBOi UH(GOpPMAIINK;



- OCO3HaBAaTh 3HAYCHHUEC TCOPCTUUCCKHX 3HAHUM 10 XUMHUH JUIA HpaKTH‘ICCKOﬁ JCATCIIBHOCTHU
YCJIOBCKa,

- COo3aaBaTb MOACIHM MU CXEMBI IJIs1 PCHICHUA y‘Ie6HbIX KW II03HABATCJIBHBIX 3aJa4d, IIOHWUMAaTb
HCO6XO,I[I/IMOCTI> CO6J'IIOI[€HI/IH HpeﬂHHcaHHﬁ, npeajiaracMbix B HHCTPYKOUAX 10
HCII0JIB30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XMMHH U Ap.

Pazpen 11

Conep:xanue yueOHOT0 npeamera

B cucreme ecrecTBEeHHOHAYYHOTO 00pa30BaHMsI XUMHS KaK Y4eOHBIN MpeAMET 3aHUMAET BaXKHOE
MECTO B TIO3HAHWU 3aKOHOB MPHUPOJIBI, (OPMHUPOBAHWM HAYYHOH KApTUHBI MHUPA, CO3JIAHUH
OCHOBBI XUMHUYECKUX 3HAHUH, HEOOXOIUMBIX ISl TIOBCETHEBHOW JKU3HU, HABBIKOB 3JIOPOBOTO U
0€30macHOro sl YeJI0BeKa M OKPYKAIoIIeH ero cpeasl o0pasa >KU3HH, a TAKXKE B BOCIIUTAHUU
JKOJIOTUYECKON KYJIBTYpPHI.

VYcnemHocT U3y4eHHs] XMMHUHM CBsI3aHA C OBJIAQJCHUEM XMMHMUYECKHUM SI3bIKOM, COOIIOJECHHEM
npaBuwil 0Oe30macHO pabOThl MPHU BHINOJHEHUH XHMHUYECKOIO 3KCIIEpUMEHTa, OCO3HAaHUEM
MHOT'OYHUCJIEHHBIX CBA3EH XMMHUH C IPYTUMH IIPEAMETAMU LIKOJIBHOTO Kypca.

[Tporpamma BKkJItOUaeT B ce0si OCHOBbI HEOPraHUYECKOW U OpraHuyecKoil xumuu. [ naBHoi uneen
IIPOrpaMMBI SBIIIETCS CO37aHKue 6a30BOr0 KOMILJIEKCA OTIOPHBIX 3HAHUM 110 XUMUH, BBIPA)KEHHBIX
B ()opMe, COOTBETCTBYIOIIEH BO3PACTY 00yUJArOIIIXCSI.

B coneprxanuu gaHHOTO Kypca NpeACTaBIEHbl OCHOBOIIOIATalONIME XUMUYECKUE TEOPETUUECKHE
3HaHUS, BKIIIOYAIONIME M3Y4YEHHME COCTaBa M CTPOEHUS BEIECTB, 3aBUCHMOCTH HX CBOMCTB OT
CTPOEHHMsI, IPOTHO3UPOBAHUE CBOMCTB BELIECTB, UCCIEAOBAHUE 3aKOHOMEPHOCTEH XUMHUYECKUX
IIPEBPAILECHNI U IIyTEH YIPABICHUS UMH B LEJISIX MTOJYYEHHUS BEIECTB U MaTEPUAIOB.



Teopernueckyro OCHOBY W3y4YeHUs HEOPTraHUYECKOU XUMUHU COCTAaBJISIET
aTOMHOMOJIEKYJIIpHOe ydeHue, [lepuonnueckuii 3axkoH .M. MenneneeBa ¢ KpaTKumMu
CBEJICHUSMH O CTPOCHUHU aTOMa, BUIaX XUMUUYECKON CBSI3U, 3aKOHOMEPHOCTSIX MPOTEKAHUS
XUMHUYECKUX PEAKLUM.

B wu3yuenuum Kkypca 3HAUMTENbHAs POJb OTBOJUTCS XUMHYECKOMY JKCIIEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX H  JaOOpaTOpHBIX pabOT, OINHUCAHHUIO PE3YyJIbTATOB
YUEHUYECKOTO JKCIEPUMEHTa, COONIOJCHUI0 HOPM M TpaBHJl Oe30macHoil paboThl B
XUMHUYECKOH JTa0opaToOpuu.

Peanuzanus naHHO#M MporpamMMbl B Ipoiecce 00y4eHHs MO3BOJIUT 00YyYaIOIMMCsl YCBOUTh
KJIFOUEBbIE XMMHYECKUE KOMIIETCHIIMU W TOHSTH POJib M 3HAYEHHE XMUMHUH CPEAH JIPYruX
HayK O IPUPOJE.

Wzydyenne mnpenmera «Xumus» B 4acTH (HOpMHpOBaHHS Yy OOYYAIOIIMXCS HAYIHOTO
MHUPOBO33pEHHUS, OCBOEHHUS  OOILIEHAYyYHBIX METOJOB  (HaONIOEHUE, U3MEpEHHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHNUE), OCBOCHHUS MPAKTUUYECKOTO MPUMEHEHHS HAYYHBIX 3HAHHM
OCHOBaHO Ha MEXIPEIMETHBIX CBs3sX C mpenMeramu: «buomorusy, «[eorpadus»,
«Hctopus», «JInteparypar, «Marematuka, «OCHOBBI 0€30MMacHOCTH
KUZHEACITEIBHOCTIY, «Pycckuil si3b1k», «Du3nka», « IKOJIOTHS».

ITepBoHavajbHBIC XUMHYCCKHE NOHATHS

[Tpenmer xumuun. Tena u BemectBa. OCHOBHbIE METOJbl IO3HAHUS: HAOIIOACHUE,
U3MEPEHHE, JKCIEepUMEHT. PU3HUECKHEe M XUMHUYECKUE SBJICHMs. UUCThIE BELIECTBA H
cmecu. CriocoObl paszzaeneHus cmecel. Atom. Monekyna. XUMHUECKUNH 3J€MEHT. 3HaKU
XUMHUYECKHX d3JeMeHTOB. llpocTele u cioxHble BemiecTBa. BaneHTHOCTh. 3akoH
IIOCTOSIHCTBA COCTaBa BellecTBAa. Xumuueckue (opmynsl. MuHpekcsl. OTHOCUTENbHAs
aTOMHas ¥ MOJIEKYJIsIpHas Maccel. MaccoBast 101 XUMHYECKOTO 3JIEMEHTA B COCAMHEHUH.
3aKOH COXpaHEHMs Macchl BellecTB. Xumuueckue ypapHeHus. Koadduumentsl. ¥Ycaosus u
IIPU3HAKU TPOTEKAaHUs XMMHMYECKUX peakuuid. Monb — €IMHHIA KOJIMYECTBA BELIECTBA.
Momnspnas macca.

Kucaopoa. Boxopon

Kucnopon — xmMumueckuil ayeMeHT M mpoctoe BemiectBo. O30H. CocraB Bo3ayxa.
®dusnueckue 1 XUMUUECKHE CBOMCTBA KUCIopoa. [lonydeHne U MpuMeHEeHUe KUCI0pOaa.
TennoBoil 3pdexT xumuueckux peakiuil. [ToHsTHE 00 3K30- U FHAOTEPMHUECKUX PEAKIIHSIX.
Bonopoa — XuMHYeCKHMM JJEMEHT U IpOcToe BelecTBo. Dusmyeckue U XUMHUYECKHE
cBoiictBa Bojopoaa. Ilomydenue Bomopona B nabopatopuu. Ilomydyenuwe Bogopona B
OpoMBIIIIEHHOCTH. [Ipumenenue Bogopoaa. 3akoH ABoraapo. MosspHbIi 00beM ra3os.
KadecTBeHHbIE peaknMyM Ha Ta3000pa3Hble BellecTBa (KUCIOpoJ, Boaopona). OObeMHbIE
OTHOILIEHHUS Fa30B NP XUMHUYECKUX PEAKLIUAX.

Bopna. PacTBops!

Bona B npupoae. KpyroBopot Bojibl B npupoe. Pu3ndeckrne 1 XUMHUYECKHE CBOMCTBA BOJIBI.
PactBopel. PacTBoprMocTs BemecTB B Boae. KoHneHTpanus pactBopoB. MaccoBast 10is
pPacTBOPEHHOIO BEHIECTBA B PACTBOPE.

OCHOBHBIE KJIACChI HEOPraHUYECKUX COCAMHECHUH

Oxcunpl. Knaccugpukanus. Homenknarypa. @usndeckue CBOWCTBA OKCHIOB. XUMHUECKUE
cBoiicTBa okcunoB. Ilonmydyenue u nmpumeHenue okcuaoB. OcHoBanus. Knaccugukarus.



HomeHnknarypa. ®dusndeckue cBoicTBa ocHoBaHUM. [losrydenne ocHOBaHMNM. XHUMUYECKUE
cBoiicTBa ocHOBaHMil. Peaknus nelitpanmsanuu. Kucnorer. Kinaccudukarms.
Homenkinarypa. ®usndeckue cBoilcTBa KHUCIOT. llomydeHne M NpuUMEHEHHE KHUCIOT.
XUMUYECKUE CBOMCTBA KHUCIOT. MHAukaropel. M3MeHEHHE OKpacKM HHAUKATOPOB B
pasnmunbix cpenax. Conu. Knaccupukanus. Homenkinarypa. @usndeckre CBOHCTBA COJCH.
Ilonyyenue u npuMeHeHHe cosiei. XMMHMUYECKHE CBOWMCTBA Cojied. ['eHeTnueckas CBSA3b
MEXy KJIacCaMU HEOpraHMuYecKuX coequHeHuid. [Ipobiema 6e30macHOTO MCIOJIb30BAHMS
BEIIECTB U XUMHUYECKUX PEAKUUW B IOBCEAHEBHOW >KM3HU. TOKCHYHBIC, TOPHOYUE U
B3pbIBOONIACHBIE BelleCTBA. bbITOBAass XuMu4eckasi [paMOTHOCTb.

Crpoenne aroma. Ileppoguyeckuii 3aK0H ¥ NepHUOJUYECKAsE CHCTEMAa XMMHYECKHX
yemMenToB JI.A. MeHeseeBa

Crpoenue aroma: sapo, 3HEpreTuyeckuid ypoBeHb. (CocTaB siapa aToma: IPOTOHBI,
Heltponbl. M3otonel. [lepuonnueckuit 3akon .. Menneneesa. [lepuoauueckas cuctema
xuMu4eckux 3yeMeHToB J[.M. MenneneeBa. @u3nyeckuii CMBICT aTOMHOTO (TIOPSIIKOBOTO)
HOMEPA XMMHMYECKOr0 3JIEMEHTA, HOMEpa TPYNIbl U MEpUOAa NEPUOJUYECKON CHUCTEMBI.
CtpoeHue »>HEpPreTM4ecKuX YpOBHEM aToMOB MepBbIX 20 XUMHUYECKHX 3JIEMEHTOB
nepuoaunueckoi cucremsl J[.11. MeneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUS CBOMCTB aTOMOB
XUMHUYECKHX 3JEMEHTOB M HUX COEAMHEHMH Ha OCHOBE IOJIOKEHMSI B IEPUOJIUYECKON
cucreme J[.M. MenzeneeBa u ctpoenus atoma. 3Hauenue [lepmomnueckoro 3axona JI.U.
MengeneeBa. CTpoenue BemecTB. XUMHYECKAsl CBA3b

DNEeKTPOOTPULIATEIBHOCT aTOMOB XMMUYECKUX 3JIeMEeHTOB. KoBaneHTHas Xumuueckas
CBsA3b: HemoJisipHass W nojsipHas. lloHATHe o0 BOJOPOAHOW CBSI3U U €€ BIUSHUU Ha
¢du3nUecKue CBOMCTBA BEIICCTB Ha mpuMepe Bojbl. MloHHas cBsi3b. MeTaminueckasi CBsI3b.
Tunel KpUCTAIIIMYECKUX PELIETOK (ATOMHAs, MOJIEKYJSIpHAs, MOHHAsA, METAJIIMYecKas).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB OT THUIIA KPUCTAIIIMYECKON PELIETKH.
XuMHYeCcKHe peakuuu

[TonsiTHE O CKOpPOCTH XUMHUYECKOM peakuuu. @PaxTophl, BIMAIOIINE HAa CKOPOCTh
xumuyeckoi peakiuu. [lonarue o katanuzatope. Kiaccuduxanns XuMHUUeCKUX peakiii mo
pa3IMYHBIM MPU3HAKAM: YHCIYy U COCTaBY UCXOJHBIX U MOJIyYEHHBIX BELIECTB; H3MEHEHUIO
CTENIEHEW OKHCIEHUS aTOMOB XMMHMUYECKHX DJIEMEHTOB; IOIVIOIICHUIO WM BBIACICHUIO
DHEPruM. OIEKTPOIUTHUYECKAS IUCCOLMALMS. ODJIEKTPOIUTHI U HEDJIEKTPOIUTHI. OHBI
KaTtnonsl u annonsl. Peakiiuu MOHHOro oOMeHa. Y CIIOBUS NPOTEKaHUS PEeaKLUi HOHHOTO
oOMeHa.

DNEKTPOIUTHYECKAs AUCCOLMALM KHUCIOT, Ienoded u coneid. CTeneHb OKUCIIECHHS.
OmnpeneneHue CTENEHN OKUCICHHUS ATOMOB XMMUYECKHUX JIEMEHTOB B CO€IMHEHHUSX.
Oxucnurens. BoccranoButens. CyIIHOCTh OKMCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI.
Hemeransl IV — VII rpynn u ux coeiuHeHus

[Tonoxenne HEMETANIOB B IEPUOAMYECKOM CHUCTEME XHMH4YecKuxX anemeHTtoB .M.
MenneneeBa. OOmue cBOHCTBAa HeMeTaUIOB. lajoreHnl: (pU3MYecKMe M XUMHYECKHE
cBoricTBa. CoeIMHEHUS TaJIOT€HOB: XJIOPOBOJAOPO/, XJIOPOBOJOPOAHAS KHUCIOTA U €€ COJIU.
Cepa: ¢pusnueckue u xumuueckue cporictBa. CoeIMHEHUs CEPhl: CEPOBOJOPOL, CYIb(UIBL,
okcuabl cepbl. CepHas, CEpHUCTasi U CEPOBOJOPOJHAs KHUCIOTHI M HUX COJU. A3OT:
dbuzndeckue u xuMuueckre cpoiictBa. AMmuak. Conu ammonus. OKCUbI a30Ta. A30THas
kucaota u ee conu. docdop: puznyeckue u xumuueckue cBoiicrsa. Coeaunenus docdopa:
okcun ¢docdopa (V), opropochopHas KUCIOTa U €€ CONH. YTIepoa: (U3HUECKHe H
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XUMHUYECKHE CBOWCTBA. AJUIOTPONUS Yrjepoja: anmas, rpadut, KapOuH, (yisiepeHsl.
Coenunenus yrieponaa: okcuasl yriepoaa (II) m (IV), yrompHas kuciaora u €€ COJIU.
KpeMHuii 1 ero coeuHeHus.

MeTta/libl M MX COeIUHEHUS

[lonoxenne MeTauiOB B IEPUOJMYECKOW CHCTEME XHUMHUYECKuX »3aeMeHtoB [[.1.
MenneneeBa. Metasuibl B pupojie U o0iue crnocoObl ux noiaydenus. Oommue dpuznueckue
cBoiicTBa MeTayioB. OOIIME XMMHYECKHE CBOWCTBA METAJUIOB: peaklUd ¢ HeMeTaJulaMu,
KHUCJIOTaMH, COJIAMU. OJIEKTPOXMMHUYECKUH psija HamnpsokeHuil MetamwoB. [llenounsbie
MeTaJlJIbl U UX coequHeHus. llenounozeMenbHble METAIIBI U UX COSTMHEHUS. AJIFOMUHUA.
AMdotepHocTh OKcuaa U ruapokcuna amomuHus. Keneszo. CoennHeHus jkene3a U UX
CBOMCTBA: OKCHJIBI, THIPOKCUIBI 1 conu kenesa (11 u I1I).

IlepBoHaya/IbHbIE CBeIeHHsI 00 OPraHN4YeCKNX BellecTBax

[lepBoHavabHBIE CBEICHUSI O CTPOCHUM OPraHUYECKUX BELIECTB. YTJIEBOJIOPOJbI: METaH,
9TaH, dTWICH. ICTOYHHUKY YTIIEBOAOPOIOB: MIPUPOIHBIN Ta3, HEPTh, YroJb.
Kucnopoconepkane COeTUHEHUS: CIUPTHI (METAaHOJ, 3TAHOJ, TJIMIEPHH), KapOOHOBBIC
KHCJIOTHI (YKCYCHasl KHCJIOTa, aMHHOYKCYCHAas KHCIIOTa, CTEapHUHOBasi WU OJICMHOBAS
KHUCJIOTHI). bHOJOrMYecKkn BakHBIE BEIIECTBA: KUPBI, TIIOKO3a, OENKH. XHUMHYECKOEe
3arpsi3HEHUE OKPY’KaIOLEH CPe/ibl U €ro MOCIEICTBUS.

Tunel pacueTHbIX 3a1a4:

Brruncnenre MaccoBOi 10U XUMUYECKOTO 3JIEMEHTA M0 POPMYJIe COSAUHEHHUS.
YcraHoBIIieHHE MPOCTEUIIe (HOPMYINBI BEIIECTBA IO MAaCCOBBIM JOJSIM XHMHYECKUX
3JIEMEHTOB.

Bpruucnenuss mo XMMHYECKUM YpaBHEHHUSIM KOJWYECTBA, 00BbEMa, MacChl BEIIECTBA IO
KOJIMYECTBY, 00BEMY, MACCE PEareHTOB WIH MTPOYKTOB PEAKIUH.

Pacuer mMaccoBoit mou pacTBOpeHHOTO BeriecTBa B pactBope. Ilpumepubie

TeMbI IPAKTUYECKHUX pPadoT:

JlabopaTopHoe o60opyoBaHue U npueMbl oOparieHus: ¢ HuM. [IpaBuma 6e3omacHo paboThI
B XUMUYECKOHU J1abopaTopuu.

OuncTKa 3arpsi3HEHHOI TOBapEHHOMN COJIH.

IIpn3Haky IpoTEKaHUS XUMUYECKUX PEaKIIUi.

[Tonydyenue kucnopoaa u U3y4eHHE ero CBOMCTB.

[Tonydyenune BOgOpoO1a ¥ U3yYEHUE Er0 CBOMCTB.

[IpuroroBieHue pacTBOPOB C ONPEAEICHHON MacCOBOM JI0JIE PACTBOPEHHOTO BEIIECTBA.
Pemenne skcnepuMeHTaNbHBIX 3afad Mo TemMe «OCHOBHBIE KIJIACCHI HEOPraHMYECKUX
COEIMHEHUIN».

Peakmuu noHHOro 0OMeEHa.

KauecTBeHHble peakliii Ha HOHBI B paCTBOPE.

[TonyyeHue ammuaka U U3y4e€HHE €ro CBOMCTB.

[Tony4yeHue yriekucaoro raza U M3y4eHHe ero CBOMCTB.

Pemenne skcnepumeHTanbHbIX 3amad nmo teme «Hemerammsr IV — VII rpynnm m mx
COeTMHEHUITY. Penenne sKcrnepuMeHTaIbHBIX 331a9 110 TeMe «MeTauTbl U UX COSUHEHUS.
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Pazpen III. Tematnueckoe MmiuaHUpPOBaHUE C YKA3aHUEM KOJIMYECTBA YaCOB, OTBOJMUMBIX Ha
OCBOEHUE KaXJ101 TEMBbI

8 KUIACC
Ne IIpumeyanue
Ne | m/mB Koago (ucmosib30BaHMe
o/ | TeMe Tema ypoka JacoB obopynoBanus Touxku
pocra)
IlepBoHaya/bHbIE XUMUYECKHE MOHATHSA (2549)
1 1 | IIpeamer xumuu. Tena u BeuiecTna. 1
OCHOBHBIE METOIbI TIO3HAHHMSL:
Ha0JII0JICHUE, I3MEPEHUE, IKCIICPUMEHT.
2 2 | Ipaktuueckas padbora Nel. JlaGoparoproe 1 Hudposas naboparopus
00opyI0BaHNE U TTPUEMBI OOpAIIIEHHUS C RELEON
HuM. [IpaBuna 6e3omacHol paboThI B Hudposoii naTumk
XUMHYECKOH J1abopaTopun. CTpocHHe TEMIIePaTyphI
TIJITAMEHHU. Cnuproska Caeua.
3 3 | ®usnueckue U XUMHUYCCKUE SBJICHHS 1
4 4 Yuctele BemecTsa U cMmecu. CrmocoOb! 1
pas3aeneHus cMecen
5 5 | [Ipaktuueckas pabora No2. Ouunctka 1
3arpsI3HEHHOM ITOBAPEHHOM COJIN.
6 6 | Arom. Momekyia. 1
7 7 XUMUYECKUH AJIEMEHT. 3HAKU XUMHUYECKUX 1
3JIEMEHTOB
8 8 | IIpocTeie U CIIOKHBIE BEIIECTBA. 1
9 9 | BaneHTHOCTH 1
10 10 | 3akoH MOCTOSIHCTBA COCTaBa BEIIECTBA. 1
11 11 | Xumnueckue popmynsl. HIEKCHI. 1
12 12 | OTHOCHUTENBHAS ATOMHAS U MOJIEKYJIsIpHAs 1
MAacChI
13 13 | MaccoBas 10151 XHMHUYIECKOTO JICMEHTA B 1
COCTTMHEHHH.
14 14 | BeruucieHne MacCOBOM IO XUMHUYECKOTO 1
a7eMeHTa 1o (popmyIie CoeTMHEHUSI.
15 15 | YcranoBnenue npocreiimein (popMyIibl 1
BEIIECTBA 110 MAaCCOBBIM JIOJISIM
XUMHYCCKHUX JJIEMEHTOB.
16 16 | MaccoBas JI0JIsl XHMHUYIECKOTO JICMEHTa B 1
COCTUHEHUU
17 17 | 3akoH COXpaHEHHUs MacChl BEIIECTB. 1 BEChI TEXHOXUMHYECKHUE WITH
JIeMOHCTPAIIMOHHBINA YKCIIEPHUMEHT. «3aKOH AJIEKTPOHHBIC; CBEYa; KOJI0a
COXPAaHEHUS MACChI BEIIECTBY MI0CKOJOHHAs 250 MIT;
JIOXKKA JUTS CYKUTAHUS
BEIIECTB
18. | 18. | Xumwuueckue ypaBHeHUs. Koo dummeHTs!I. 2
19| 19
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20

20

VYcenoBuss W TpU3HAKHU
XUMHYECKUX PEAKIIUH.

MPOTEKaHUs

21

21

[Ipaktuyeckas pabora Ne3. IlpusHaku
ITPOTEKAHNS XMMUYECKHUX PEaKIUH.

22

22

Mouib — equHHUIA KOJIMYECTBA BELIECTBA.
MomnsipHas macca.

23

23

MomnsipHas macca.

24

24

Kontponbnas padota Nel o teme
«IlepBoHayaIbHbIC XUMUYECKHUE MOHSITHSI

25

25

Bobruucienus o XuMU4eCKUM YpaBHEHUSIM
KOJIM4YeCTBa, 00beMa, MacChl BELIECTBA 110
KOJINYECTBY, 00BEMY, MACCE PEAreHTOB MU
MIPOJYKTOB PEAKINH.

Kucaopoa. Boxopoa (94)

26

Kucnopon — xumuueckuit 31€eMeHT U
npocroe BeuecTBo. O30H. CocTaB BO3IyXa.

27

duznueckre 1 XUMHUYECKHE CBOMCTBA
KHUCJIOpO/Ja.

28

w

HOJ'Iy‘lCHI/IC H IIPUMCHCHUC KUCJIOPOJA.

29

[Ipaktuueckas pabora Ne4. [Tonydyenue
KHCJIOPOJ1a U U3YUEHUE €r0 CBONCTB.

30

Bonopoa — XuMHUYECKHI1 3JIEMEHT U ITPOCTOE
BelectBo. [lomyyenue Bogopona B
naboparopuu. [Tomyuenue Boiopoa B
MPOMBIIIICHHOCTH.

31

du3nyeckre 1 XUMHUUYECKHE CBOMCTBA
Bojopoaa. [Ipumenenue Bogopoaa.
KadecTBeHHBIC peakiiy Ha ra3000pa3HbIe
BelecTBa (KUCIOPOI, BOJOPON).

32

[IpakTryeckas padora Ne5. ITomyuenue
BOZOPOJA Y U3YYCHHE €r0 CBOMCTB.

33

3akoH ABorajipo. MossipHbIil 00bEM ra3os.
OOBbeMHbIE OTHOIIEHUS Ta30B MPH
XUMHUYCCKUX PCAKIHAX.

34

Beruncnenus no XuMHYECKUM YPaBHEHUAM
KOJINYECTBA, 00bEMa, MacChl BELECTBA 1O
KOJINYECTBY, 00BEMY, MACCE PEAreHTOB WU
MIPOTYKTOB PEAKIIMH.

Bopa. PacTtBopsbl. (54)

35

Bona B mpupoae. KpyroBopot Bojbl B
npupoze. Pu3ndecKue 1 XUMUYECKHE
CBOMCTBA BOJbI. JleMOHCTpallMOHHBIN
SKCIEPUMEHT .

«Pa3noxxeHue BOJbI SJICKTPUYCCKUM
TOKOMM.

npubop I ONBITOB €
INEKTPUYECKUM TOKOM;
HCTOYHUK IIOCTOSIHHOTO
TOKa: MpOOUpKH — 2 WIT. ,
IIPOHYMEPOBAHHBIE;
JTYYUHKA; CIUPTOBKA;
pOOKH — 2 1T, TUHLIET.
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36 2 PactBopsl. PacTBOprMOCTE BeliecTB B BOJIE. 1
KonnenTpanus pactBopoB. MaccoBast qost
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.
37 3 | Pacuer MaccoBoii 10U pacTBOPEHHOTO 1
BEILIECTBA B pacTBOPE.
38 4 | Ilpaktuueckas pabora Ne6. [Ipurorosnenue 1
pacTBOPOB C ONPEEIECHHON MaCCOBOM
JI0JIel PaCTBOPEHHOT'O BEIIIECTBA.
39 5 | KontponpHast pabora Ne2 mo Teme| 1
«Kucnopoa. Bogopoxa. Bongay.
OcCHOBHBIE KJIACCHI HEOPraHUYeCKUX coequHeHui (174)
40 1 | Okcuppl. Knaccudukanus. Homenkinatypa 1
41 2 | ®usnveckue CBONCTBA OKCHIIOB. 1
XUMHYECKUE CBOMCTBA OKCUOB.
42 3 | Ilony4yeHue u MPUMEHEHHE OKCHIOB. 1
43 4 | OcnoBanus. Kimaccuduxanms. 1
Howmenxkiarypa
44 5 | ®usnvecKue CBONCTBa OCHOBAHUH. 1
[TonydyeHue oCHOBaHUI.
45 6 | XumHuueckue cBOMCTBa OCHOBaHHU. 1 Hudposas madoparopust
JlaGopartopHblii onbIT . «OCHOBAHHUS . RELEON
Peakuus HeliTpanuzauun» Hudposoii pH. mraTus ¢
3KHUMOM; MATh XUMHUYECKUX
CTaKaHoB (25 mun);
IIPOMBIBAJIKA.
46 7 Kucnorel. Kmaccudukanms. 1
Homenkiarypa. @usndeckue CBONCTBA
KHCIIOT.
47 8 | IlomyyeHue u mpuMEHEHHE KUCTIOT. 1
48 9 XUMHYECKUE CBOMCTBA KUCIOT. Peakmus 1
HEUTpaIU3aLAH.
49 10 | Unaukatopsl. U3MeHeHnE OKpacKu 1
WHMKATOPOB B PA3JINIHBIX CPE/Iax.
50 11 | Comu. Knaccudukanuusa. Homenknarypa. 1
Du3nYeCKUe CBOKCTBA COJIEH.
o1 12 | Ilonydenue u mpuMEHEHHE COJICH. 1
52 13 | XuMudeckue cBOWCTBA COJICH. 1
53, | 14, |l'enernueckas CBSI3b MEXIy KIacCaMH 2
54 | 15 | HeopraHMYECKUX COEIMHEHUII.
55 16 | IIpakTuueckas padora Ne7. Pemrenue 1 Hudposast maboparopust
AKCIEPUMEHTAIIbHBIX 337a4 110 TEME RELEON
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX Hudposoit pH. mratus ¢
coequHeHI. «Onpenenenue pH 32KUMOM; TSITh XUMHUYECKHIX
PacTBOPOB KUCIJIOT U LIEI0YEH» CTaKaHoB (25 mu);
MIPOMBIBAJIKA.
56 17 | KonTponbHas pabota Ne3 mo Teme 1
«OCHOBHBIC KJIACCHI HEOPTAHHUECKUX
COEUHEHUIN.
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Crtpoenue aroma. [lepuoguveckuii 3aKOH ¥ MePHOAMYECKAS
cucreMa xumuueckux 31emenToB /.. MenaeneeBa (54)

57 1 | Crpoenue aToma: siApo, SHEPreTUICCKUN 1
ypoBeHb. CocTaB siipa aToMa: IPOTOHBHI,
HeUTpoHbl. 130TOMBI.

58 2 | llepuonuueckasi CHCTEMa XUMHUYECKHIX 1

12

aneMmeHTOB JI.1. MenneneeBa. ®u3ndeckuii
CMBICJI aTOMHOTO (TIOPSIIKOBOT'0) HOMEpPA
XAMHUYECKOI0 JJIEMEHTA, HOMEpa IPYIIILL U
Mepro/Ia MePUOANIECCKON CUCTEMBI.

59 3 | [lepuogmueckwii 3axon JI.11. Menneneena. 1

60 4 | CtpoeHne  DHEPreTHYECKHUX  ypPOBHEH 1
aTOMOB HEPBbIX 20 XUMHUUECKUX 3JIEMEHTOB
nepuoandeckon cucremst J1.1.

Menneneesa.

61 5 | 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB 1
aTOMOB XMMHYECKUX 3JIEMEHTOB U HX
COEIMHEHUI Ha OCHOBE MOJIOKEHHUS B
nepuoanyeckon cucreme .M. Meneneera
Y CTPOCHHUSI aTOMa. 3HAUYCHHE
IIepunonnueckoro 3akona /1.1.

Menneneesa.
Crtpoenue BemecTB. XUMHU4ecKas cBs3b (44)
62 1 | MonHas CBA3b. 1
63 2 | DNeKTpOOTPHUIATEIbHOCTh ATOMOB 1

XUMHUYECKHX IeMeHTOB. KoBaneHTHas
XUMUYECKas CB3b: HEMOJAPHAA U
nosisipHast. [IoHATHE 0 BOZOPOIHOM CBA3U U
ee BIUSHUU Ha (pu3nyecKkue CBOicTBa
BEILIECTB HA IPUMEPE BOJBL.

64 3 Merajummueckas CBS3b. 1

65 4 | Tumbl KPUCTATUINYECKUX PEILIETOK 1
(aromHas1, MOJIEKYIISIpHAs!, NOHHAS,
MeTajuIn4yeckas). 3aBUCUMOCTb (PU3MUYECKUX
CBOMCTB BEILIECTB OT THIA
KpUCTaNIn4ecKoil pemeTku. GuHaHCcOBas
rpaMOTHOCTb. JIeMOHCTpallMOHHBII
sKcnepuMeHT. «Temrneparypa miaBieHus
BEIIECTB C Pa3HBIMHU THUTIAMH
KPUCTAJUTNYECKUX PEIIETOKY

Hudposas nadboparopus
RELEON

Hudposoit gatuuk
TEMIIepPaTyphl TUTATHHOBKIH;
JaTYUK TeMIIEPaTyphbl
TepMONapHbIN

Xumuyeckue peakuuu (34)

66 1 | Crenens okucienus. OnpeneneHue 1
CTENECHU OKUCIICHHS aTOMOB XUMHYECKUX
AJIEMEHTOB B COCJTMHEHHSIX.

67 2 Oxucnurelb. BoccTaHOBUTEND. 1
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68 3 | KonurponbHas pabota Ned4 o Teme

«Ctpoenue aroma. [leproguueckuii 3aKoH

J.N. MenneneeBa. CTpoeHHE BEIIECTBAY

IToBTOpenue (24)
69, | 1,2 | I[loBropeHue
70
KJIACC
Ne IIpumeyanue
Ne | m/mB Koago (ucnmosib30BaHMe
o/ | Teme Tema ypoka yacos | o0opynoBanusi Touku
pocTa)
XuMnuyeckue peakunu(24)

1 1 | Crenensb okucnenus. OKUCIUTEb. 1
Boccranosurens

2 2 | CymHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX 1
peaKuid.

Kucaopoa. Boxopon (14)

3 1 | TerutoBo# Y3 PEeKT XUMHUECKIX PEAKIIUH. 1 [Mudposas
[TonsiTre 06 5K30- U SHAOTEPMHUUECKHUX nabopaTopust
peakuusax. [[eMOHCTpallMOHHBIN YKCIIEPUMEHT. RELEON
«TemnnoBoit 3ppeKT pacTBOpeHUs BEUIECTB B [Mudposoii gaTumnk
BOJIE» TEeMIEPaTypPhl

TJTATUHOBBIN
Xumnueckue peakuuu (94)

4 1 | IloHsTHE O CKOPOCTU XUMHUECKOW PEAKIINU. 1 [Mudposas
@DaKTopBbl, BAUSIOINE HA CKOPOCTh XUMHUUECKOM naboparopus
peakuuu. [TonsTre o katanusarope. RELEON
JleMOHCTpanuoHHbIH OnbIT. «M3yueHne Hudposoii naTank
BIIMSIHUS PA3JIUYHBIX (GaKTOPOB Ha CKOPOCTh TeMrepatypbt
peaKIumy» TUTATUHOBBIH

5 2 | Kimaccudukanusi XHMAYECKHX PEaKIUii 1Mo 1
Pa3UYHBIM NPU3HAKAM: YUCIY U COCTaBY
WCXO/IHBIX | MOJYYCHHBIX BEIIECTB; N3MEHEHUIO
CTETEHeH OKUCIIEHUS] aTOMOB XUMHYECKUX
AJIEMEHTOB; TIOTJIONIECHHUIO WJIH BBIIEIICHUIO
SHEPIUH.

6 3 DIEKTPOTUTHYECKAS JUCCOITUAITHS. 1

7 4 | DAEKTPOIUTHI U HEITEKTPOIUTHI. MIOHBI. 1 [Mudposas
Karuons! u annonsl. JIJabopaTopHbIil ONBIT . naboparopus
«CHIIBHBIE H CITa0BIe YTICKTPOIIUTHD RELEON

[Mudposoii gaTunk
AIIEKTPOIIPOBOTHOCTH

8 5 | DnexkTponuTHUECKas JUCCOIUAIUS KUCIOT, 1
HIEJI0YEHN U COJIEe.

9 6 | Peakuuu nonsnoro ooMeHa 1
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10 7 | YcioBus NpoTeKaHUs peakiiuii HOHHOTO 1
oOMeHa.
11 8 | IlpakTuyeckas pabora Nel. Peakiiuu noHHOTO 1 Hudposas
oOMeHa. naboparopus
RELEON
Hudposoit gaTunx
AJIEKTPOIIPOBOTHOCTH
12 9 | KonrpoasHas pabora Nel o Teme 1
«XUMHYECKHUE PEAKLIHMY.
Hemertauusbl 1V — VII rpynn u nx coennnenns (264)
13 1 [TonoxeHrne HEeMeTaIOB B TIEPUOUICCKOM 1
CUCTeME XUMHYeCKuX demMeHToB JI. 1.
Meunneneesa. O01IMe CBOMCTBA HEMETAJUIOB.
14 2 | Tamorensl: pu3n4ecKue 1 XUMHUECKUE 1
CBOMCTBA.
15, | 3,4 | CoenuHeHUs TAJIOTC€HOB: XJIOPOBOJAOPOI, 1
16 XJIOPOBOZIOPOHASI KUCJIOTA U €€ COJIH.
17 5 | Cepa: pusnueckrue 1 XHMUIECKIE CBOHCTBRA. 1
18 6 CoenuHeHUs cepbl: CEpPOBOIOPO, CYIb(MUIBL, 1
OKCH/JIBI CEPBI.
19 7 | CepHucrasi 1 C€pOBOJIOPOIHAS KHUCIOTHI U UX 1
COJIH.
20, | 8,9 | CepHas kucnora. 1
21
22 10 | KontponwHas pabota Ne2 o teme 1
«Hewmeraub»
23 11 | A3zor: pusnueckre u XMMUYECKHE CBOWCTBA. 1
24 12 | Ammuak 1
25 13 | Conu ammonust. JIabopaTOpHBIN OIBIT. 1 [Mudposas
«O06pa3oBaHue coJiell aMMOHMUSI nabopaTopus
RELEON
[udposoit gaTunk
AIIEKTPOIIPOBOTHOCTH
26 14 | IIpaktuyeckas padora Ne2.IlonyueHne ammuaka 1
Y U3y4YCHHE eT0 CBOWCTB.
27 15 | Oxkcune! a3ora. 1
28, | 16, | A3oTHas KHCIOTA U €€ COMIU. 1
29 | 17
30 18 | ®ocdop: pusndeckne U XMMUYECKHE CBOWCTBA. 1
31 19 | Coenunenus docdopa: okcun dochopa (V), 1
oprodochopHas KUCIOTa U €€ COJIH.
32 20 | Yraepon: pusuveckre n XUMHYECKHE CBOMCTBA. 1
Annorponus yriepoja: anMas, rpadur, kapouH,
GbyiepeHsl.
33 21 | Coenmuenus yriepoaa: okcuabl yraepona (1) u 1

(IV).
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34 22 | CoenuHEHHMs yIiIepoaa: YrojibHasi KHCIOTa U ee
COJIH.

35 23 | IIpaktuueckas padota Ne3. [TomyueHue
YTIJIEKHUCIIOTO Ta3a U U3yYCHHE er0 CBOMCTB.

36 24 | KpemMHWUII 1 ero COeTUHEHHUS.

37 25 | IIpaktuueckas paborta Ned. Pemenue
HKCHEPUMEHTAIBHBIX 33a4 110 TeMe
«Hemertamnel IV — VII rpynn u ux
COCIMHEHUI.

38 26 | KonTponpHas pabota Ne3 o reme
«HemeTamubi»

Metasuibl u ux coequnenus (144)

39 1 | IonoxxeHne METAJIOB B MIEPUOIMUECKON

CHCTEME XMMHYECKHUX deMeHToB JI. 1.
Menpeneera. O0ume Gu3nIecKue CBOWCTBA
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MeTauioB. @uHAHCOBas IPAMOTHOCTb.
40 2 | Metamisl B mpupo/ie U O0IIHe CIIOCOOBI UX 1
TTOJTYYCHHUSI.
41 3 OO01re XUMHYECKHE CBOMCTBA METaJIIOB: 1
pPEaKIu C HeMEeTaJUIaMu, KUCJIIOTaAMH, COJISIMHU.
42 4 | DneKTpOXUMUYECKUH psAJ] HAPSKEHUM 1
METAaJLJIOB.
43, | 5,6 | IlleaouHble METAJUIBI U UX COSAUHCHHMSI. 2
44
45, | 7,8 | lllenouHo3eMelbHBIC METAUIBI U HX COCTUHCHHUS. 2
46
47 9 AmoMuHMIA. 1
48 10 | AMdoTepHOCTh OKCHIA U THIPOKCHIA 1
ATIOMUHHS.
49 11 | XKeneso. 1
50 12 | CoennHeHHs Kejle3a U MX CBOMCTBA: OKCHIBI, 1 Hudposas
ruapokcuabl ¥ conu xenesa (11 u II). naboparopust
Jlaboparopusriii onbiT N 11. «0Keneso. RELEONU
OxkucneHre Kene3a BO BIAKHOM BO3IyXe» Hudposoii natnx
JIaBJICHUS
51 13 | Ilpaktuueckas padota Ne5. Pemenue 1
AKCIIEPUMEHTAIBHBIX 33124 0 TeMe «MeTalb
U UX COCAUHCHHS.
52 14 | KonrposnbHas padora Ned mo teme «MeTtauibl U 1
UX COCAUHEHMS»
IlepBoHayaJbHBbIE CBeIeHUsI 00 OpraHnyeckux Bemecrnax (144)
53, | 1,2 | IlepBoHayanbHble  CBEIEHUS O  CTPOCHHHU 2
54 OPraHUYEeCKHX BEIIECTB.
55, | 3,4 | YrineBoIopoabl: METaH, ITaH. 2
56
57 5 | YrineBoaopoabl: ATHIICH. 1
58 6 | Mcrouynunku yriaeBoJ0poI0B: MPUPOIHEII ra3, 1
HE(Tb, yrojb.
59 7 Kucnopoacoaepxaniyie COeTMHEHUS: CIIUPTHI 1
(MeTaHoJI1, 3TaHOJI, TTUIIEPHH )
60, | 8,9 | Kucnopoaconepsxariie cCOeIMHEHUS: 2
61 KapOOHOBBIE KUCIIOTHI (YKCYCHasi KUCIIOTA,
CTeapuHOBAs M OJICMHOBAsI KUCJIOTHI,
AMUHOYKCYCHasl KHCJIOTa).
62 10 | Buonornveckn BaykKHbBIC BEIIECTBA: JKUPBHI. 1
63 11 | buomornvecku BaXKHBIE BEIIECTBA: TIIIOKO3a. 1
64 12 | buonorn4ecky BaXKHEIC BEIIECTBA: OCIKH. 1
65 13 | KontponbHas padora Ne 5 «IlepBoHavanbHbIe 1
CBEJICHHSI OPraHUIECKHIX BEIICCTBY.
66 14 | Xumuueckoe 3arpsi3HEHUE OKPYKAIOLIEeH cpe/Ibl 1
1 €ro MOCJIEICTBHS.

OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COeAUHEHUH (24)

18




67 1 | Ilpo6rema 6e301acHOTO HCIIOTH30BAHMS
BEIICCTB M XUMHUYECKHX PEaKIuil B
MIOBCEHCBHOM KU3HH.

68 2 | TokcuuHble, rOPIOYHE U B3PHIBOOIIACHBIC
BeniecTBa. bIToBas XuMu4eckasi r[paMOTHOCTb.

IToBTOpenue (24)

69, | 1,2 | [loBTOpeHue

70
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