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Paznea |. [lnanupyemble pe3yJibTaThl 0CBOeHHUsI yieOHOT0 npeamera @opmupoBanme
YHUBEPCAJIbHbIX Y4eOHBIX JeHCTBHI.

Cranpmapt ycraHaBIuMBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OO0YJarOIIUMHCS
OCHOBHOM 00pa3oBaTeIbHOM NPOrpaMMbl OCHOBHOT'O 00IIEr0 0Opa3oBaHus:

JIMYHOCTHBIM, BKJIOYAIOLUIMM TOTOBHOCTH M  CIIOCOOHOCTb  OOydYaroluxcs K
CaMOpPa3BUTHUIO U JIMYHOCTHOMY CaMOONpPEAETICHHI0, C(HOPMUPOBAHHOCTh MX MOTHUBALUU K
OOy4EeHHI0O U LIEJCHANpABICHHON I103HABATEIbHOW JEATEIbHOCTH, CHUCTEMbl 3HAYMMBIX
COLMAIBHBIX M  MEXJIMYHOCTHBIX  OTHOILICHMH, ILIEHHOCTHO-CMBICJIOBBIX  YCTaHOBOK,
OTPaXKAIOIIMX JIMYHOCTHBIE W TPaKIAHCKHE IIO3MLHUHA B JEATCIBHOCTH, COLUAJIBHBIE
KOMIIETEHIIMH, IPAaBOCO3HAHHE, CHOCOOHOCTh CTaBUTh LM U CTPOUTh >KU3HEHHBIE IUIAHBI,
CIIOCOOHOCTB K OCO3HAHUIO POCCUMCKOMN MIEHTUYHOCTH B MOJIMKYIBTYPHOM COLILYME;

MeTanpeAMeTHbIM, BKJIIOYAIOIIUM OCBOEHHBIE OO0YyYarOIIMMHUCA MEKIIPEIMETHBIE
NOHATUS W  yHHMBEpCaJibHble YydeOHble JeicTBUsA  (peryssTHBHbIC, I103HaBaTeNbHBIE,
KOMMYHHUKATHBHbIE), CIIOCOOHOCTb HX MHCIOJb30BaHHUA B Yy4eOHOW, IO3HABATENbHON U
COLIMAJIHOW NPAKTHKE, CaMOCTOSITEIIbHOCTh IIJIAHUPOBAHUS U OCYIIECTBICHHUS Y4eOHOM
JESATENIbHOCTH W OpraHu3aluu Y4eOHOro COTpyJIHMYECTBa C IEJaroraMM M CBEPCTHUKaMH,
MIOCTPOECHNE UHAMBHUAYaAIbHON 00pa30BaTEIbHON TPAEKTOPHH;

NpeAMeTHBIM, BKIIOYAIONIMM OCBOCHHBIC OOYYAIOUIMMHCSA B XOZAE M3YYCHUS Y4eOHOTO
npeaMeTa yMeHHs crielu(uuecKue JUisl JaHHOH MpeIMeTHON 061acTy, BUAbI JESTEIbHOCTH 110
IOJYYEHHUI0O HOBOTO 3HaHMS B paMkKax YdeOHOro IpenMeTa, €ro mnpeoO0pa3oBaHUIO U
IPUMEHEHHUI0O B y4YeOHBIX, Y4YEOHO-NPOEKTHBIX U COLMAIBHO-IIPOEKTHBIX CHUTYyalUsX,
(GopMUpOBaHKHE HAYyYHOTO THIIA MBILIUICHUS, HAyYHBIX IPEICTABICHUN O KIIIOUYEBBIX TEOPUSX,
TUNIAX W BHUAAX OTHOLUECHUM, BJIaJICHUE HAYYHOW TEPMHHOJIOTHEN, KIIFOUEBBIMU IOHATHAMHU,
METOAAMH U IIPUEMAMH.

JIn4yHOCTHBIE Ppe3yJbTATBI OCBOCHHSI OCHOBHOH 00pa30BaTEJIbHOH IPOrpaMMblI
OCHOBHOTO0 00111€r0 00pa30BaHNs OTPAXKAIOT:

- BOCIIMTAaHUE POCCUHCKOM TPaXAAHCKOM WACHTHYHOCTH: MNAaTPUOTU3MA, YBAXKEHUSA K
OrtedecTBy, NpOLLIOE U HACTOALIEE MHOTOHAIMOHAJIBHOIO Hapoja Poccuu; oco3HaHMe CBOEH
THUYECKOHN IIPUHAMIIEKHOCTH, 3HAHUE UCTOPUH, SA3bIKA, KYJIbTYpPBI CBOETO HAPOAA, CBOETO Kpas,
OCHOB KYJITYPHOT'O Hacjeausl HapoJoB Poccuum M 4esioBeYecTBa; YCBOCHHE I'yMaHUCTUYECKHUX,
JEMOKPAaTUYECKUX U TPAAUIIMOHHBIX IEHHOCTEH MHOTOHAIIMOHAIBHOIO POCCUHCKOTO O0IIECTBa;
BOCIIUTAHHE YyBCTBA OTBETCTBEHHOCTH U 10JjTra nepes PonauHo;

- (GOopMHUPOBAaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTHU
00yJaroImuxcst K caMOpa3BUTHIO M caMOOOPa30BaHUIO Ha OCHOBE MOTHBAIMM K OOYyYEHHIO M
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOEHHIO JalilbHEHIIeHl MHAWBUIYAIBHON TPaeKTOPUU
oOpa3oBaHus Ha 0a3e OPUEHTHPOBKH B MUpE Mpodeccuii 1 mpodhecCHOHATBHBIX MPEINOYTEHUH,
Ha OCHOBE (JOPMHUPOBAHUS YBAKUTEIHHOI'O OTHOLICHUS K TPYAY;

- (opMupoBaHHE IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKl M OOIIECTBEHHON NPAaKTUKH, YYHUTHIBAIOLIET0 COLHMAIbHOE, KYJIbTYPHOE,
S3BIKOBOE, JTyXOBHOE MHOT000pa3ue COBPEMEHHOI'O MHPa;

- (hopMUpOBaHHE OCO3HAHHOTO, YBAKUTEIHHOIO U JOOPOXKEIATEIHHOTO OTHOLIEHHUS K APYroMy
YeJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO, KYJIbType, SA3BIKY, BEPE, IPakJAAHCKOM IO3ULUU, K
WUCTOPHHM, KYJIBTYPE, PEJIUTUH, TPaJAMLMAM, SA3bIKaM, LIEHHOCTAM HapoJoB Poccum u HapoaoB
MUpPa; TOTOBHOCTH U CIHOCOOHOCTH BECTH JHAIOr C APYTMMHU JIOABMH M JOCTUraTh B HEM
B3aMMOIIOHMMAHWS,

- OCBOEHHME COLIMAIbHBIX HOPM, IIPABMUJ MOBEACHUS, pojiell U (HOpM COLMAIBHOW XKHU3HHU B
IpymnIax 1 cooOIIECTBAX, BKIIOYAs B3POCIbIE U COLMATBbHBIE COOOIIECTBA; yYaCTHE B IIKOJILHOM
CaMOYTIPaBJICHUH M OOILIECTBEHHOW XU3HU B Tpeiesax BO3PACTHBIX KOMIIETCHLUH C Yy4ETOM
PETHOHANBHBIX, 3THOKYJIBTYPHBIX, COLUAIBHBIX U SKOHOMUYECKUX OCOOCHHOCTEH;



- pa3BUTHE MOPAJIBHOTO CO3HAHUS M KOMIETEHTHOCTH B PEIIEHWU MOPAJIBHBIX MpoOjeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (opMHpOBaHME HPABCTBEHHBIX UYBCTB W HPABCTBEHHOTO
MOBE/ICHUS, 0CO3HAHHOTO M OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM MOCTYIIKAM;
- (opmmpoBaHME KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOINEHWH UM COTPYAHHUYECTBE CO
CBEPCTHUKAMM, JETbMM CTaplIero M MJAALIEro BO3pacTa, B3POCIBIMH B  IIpoliecce
0o0pa3oBaTenbHOM, OOIECTBEHHO MOJIE3HOHM, Y4eOHO-HCCIeA0BATENbCKOM, TBOPUECKON U JIPYrHX
BHJIOB JI€SATEIbHOCTH;
- (opMHUpOBaHME LIEHHOCTH 370POBOTO M 0€30macHOro o0pasza >KU3HU; YCBOCHHE IPABHII
WHIUBUAYAIBHOTO U KOJUICKTUBHOTO O€301aCHOTO TIOBEICHHUS B YPE3BBIYAWHBIX CHTYAIHSIX,
YIpOXKarLUX )KU3HU U 3J0POBBIO JIFOEH, IPAaBUJI NOBEACHUS HA TPAHCIIOPTE U HA 10pOrax;
- (opMHUpOBaHHE OCHOB 3KOJIOTMYECKOH KYJIbTYphl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIILICHUS, PA3BUTUE OMNBITa 3KOJOTUYECKH OPUEHTHUPOBAHHOU pedrieKCUBHO-
OLICHOYHOM M MPAKTUUYECKOM NESITEIIbHOCTU B dKU3HEHHBIX CUTYaLIUSIX;
- OCO3HAHHME 3HAYCHHUS CEMbU B JKM3HHM YEJIOBEKA M OOIIECTBA, MPUHSATHE LIEHHOCTH CEMEHHOMN
KHU3HU, YBOKUTEIbHOE U 3a00TIMBOE OTHOIIIEHHUE K YJI€HAM CBOEH CEMbH;
- pa3BUTUE SCTETUYECKOTO CO3HAHMS 4YEpe3 OCBOCHUE XYIO0KECTBEHHOI'O HACIEOUsl HAapOJOB
Poccun 1 Mupa, TBOpYECKOH AEATENBHOCTH 3CTETUYECKOTO XapaKTepa;
- (bopmupoBaHUE OCHOB MPABOCO3HAHMSI JIJISl COOTHECEHUSI COOCTBEHHOT'O TIOBEEHUS U MOCTYIIKOB
OPYrUX JIIOAEH C HPAaBCTBEHHbIMHM IIEHHOCTSIMM W HOpPMaMHu I[OBEJEHHUS, YCTAaHOBJICHHBIMHU
3akoHOAaTenbCcTBOM Poccuiickoit @enepanuu, yOSKICHHOCTH B HEOOXOIMMOCTH 3alllUIIATh
MIPABOIOPSIOK TPAaBOBBIMH CIOCOOAMH W CpPEACTBAMM, YMEHUW peaIn30BbIBATb OCHOBHBIC
COLIMaJIbHBIE POJIM B Npe/ieax CBOEH J1eeClIOCOOHOCTH.

MeTtanpeamMeTHblie pe3y/ibTaThl OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMBbl
OCHOBHOTI'0 00111er0 00pa30BaHMsA OTPAKAIOT:
- YMEHHE CaMOCTOSTEIHHO OIMpENessaTh IENU CBOEro OOy4YeHHs], CTaBUTh U (OPMYITUPOBATH IS
ceOs HOBBIC 3a7aud B y4€Oe M MO3HABATENILHOMN NEATEIbHOCTH, Pa3BUBATh MOTHUBBI U UHTEPECHI
CBOEH MMO3HABATENbHOMN AEATEIbHOCTH;
- YMEHHE CaMOCTOSITEIbHO IUIAHUPOBATH MYTH JOCTHIKEHUS 1IeJIeH, B TOM YHCIIE aTbTePHATHBHBIC,
OCO3HaHHO BBIOMpaTh Hanbosee dPPEeKTHUBHBIE CIIOCOOBI PEIIeHUs] YYCOHBIX M MMO3HABATEIHHBIX
3a1auy;
- YMEHHE COOTHOCHUTH CBOM JIEUCTBUS C INIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBISATh KOHTPOJIb
CBOEH JEeATENIbHOCTH B MpOIEcCe IOCTHKEHMSI pe3ysibTara, ONpeneisTh CIocoObl JEHCTBUN B
pamMKax mpeIoKEHHBIX YCIOBUI U TpeOOBaHU, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUHU
C U3MEHSIOLLEHCS CUTyallUE;
- yYMEHHE OLIEHHWBATh MPABUIHLHOCTH BBIMOJHEHHUS Y4eOHOUW 3amaun, COOCTBEHHBIE BO3ZMOXHOCTH
e€ pelueHus;
- BIIQJICHHME OCHOBAaMH CaMOKOHTPOJI, CAMOOLIEHKH, MPUHSTHUS PELUIEHUH U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpA B yU€OHOW ¥ MO3HABATEIHLHOU JIEATETLHOCTH;
- YyMEHHE OMpeeNsaTh TMOHITHUS, CO3/[aBaThb O0OOOIIEHUS, YCTaHABIWBATH AHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOATEIHLHO BBIOMPATh OCHOBAHUS M KPUTEPUH IS Kiaccuukaim,
YCTaHABIIMBATh  MPUYMHHO-CJIECJICTBEHHBIE  CBSI3M, CTPOMTH  JIOTMYECKOE  PacCyXJIEHUE,
YMO3aKJIIO4YeHHE (MHIYKTUBHOE, IEAYKTUBHOE M TI0 aHAJIOTUN) U JeJIaTh BHIBOJIBI,
- YMEHHE CO3/1aBaTh, MPUMEHATh U MPe0oOpPa30BLIBATh 3HAKH M CHMBOJIBI, MOJICIH U CXEMBI IS
pelieHrs yueOHbIX U MO3HABATENbHBIX 33/1a4;
- CMBICJIOBO€ YTEHHUE;
- yYMEHHE OpPraHU30BbIBaTh yUEOHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEIBHOCTh C YUUTEIEM U
CBEPCTHHKAMHM; pabOTaTh MHAWBUIYaJbHO M B TPYIIE: HAXOAUTH OOIllee pelieHne U pa3peuiaThb
KOH(MJIMKTHI HAa OCHOBE COIVIACOBAaHUS TMO3MLIMNA U yu€Ta HHTEpecoB; (OpPMYyIUPOBATH,
apryMeHTHUPOBaTh U OTCTaWBaTh CBOE MHEHHUE;
- YMEHHE OCO3HAHHO HCIIOJIb30BaTh PEUYEBbIE CPEACTBA B COOTBETCTBUU C 3aJa4eil KOMMYHUKAIIUU
JUI BBIpAQXKEHHsI CBOMX UYYBCTB, MbICIIEH M MOTPEOHOCTEH; IIAHUPOBAHMSI W PETYNSLMHU CBOEH
JEATEIIbHOCTH; BJIAJE€HUE YCTHOM M MUCHbMEHHOW PEYbl0, MOHOJIOTHUYECKON KOHTEKCTHOM pPEUbIO;
pa3BUTHE MOTUBALIMM K OBJIAJICHUIO KYJIbTYpOl aKTUBHOI'O MOJB30BAHUS CIOBAPSAMH U JIPYTUMU



ITOMCKOBBIMU CHCTEMaMU;
- ¢opMUpOBaHUE M PA3BUTHE KOMIETEHTHOCTH B 00JACTH WCIOJB30BaHUs MH(GOPMAIMOHHO-
KOMMYHUKAIMOHHBIX TexHojorui (nanee UKT - komnereniun);

- opMupoBaHHE U pa3BUTHE HKOJIOTUYECKOTO MBIIUICHUS, YMEHHE TPUMEHSITh €ro B
M03HABATEIbHOM, KOMMYHHKAaTUBHOM, COLMAIIbHON MPAKTUKE U MPO(HECCHOHAILHONW OPUEHTAINH.

BbInyCKHUK HAYYHTCS:

- XapaKTepH30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAOIIO/ICHHE, H3MEPEHHE, SKCIICPUMEHT;

- CBOWCTBA TBEP/BIX, JKUJKUX, FA3000pa3HbIX BELLECTB, BbIAEIASA UX CYILIECTBEHHBIE IPU3HAKH;

- packpbIBaTb CMBICI OCHOBHBIX XUMHUYECKUX IOHATHH «aTOM», «MOJIEKYJa», «XUMHUYECKUH
JIEMEHT», «IIPOCTOE BELIECTBOY», «CIOMKHOE BELIECTBO», BAJICHTHOCTBY, «XUMUYECKAsl pEaKLUsi»,
HCII0JIb3YS 3HAKOBYIO CUCTEMY XUMMH;

- packpbIBaTb CMBICII 3aKOHOB COXpPAHEHHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPHUH;

- pa3nuyaTh XUMUYECKHE U (PU3NIECKHE SBICHHS,

- Ha3bIBaThb XMMHUYECKHE HJIEMEHTHI;

- OIpEENATh COCTAB BEILECTB 110 UX (POopMyIaMm;

- BJIEHTHOCTb aTOMa 3JIEMEHTA B COEIMHEHUSIX;

- OIpEAENATh TUIl XUMUYECKUX peaKIuii;

- Ha3bIBaTh IPU3HAKU U YCIIOBHS IPOTEKAHHsI XUMUYECKUX PEAKLIUH;

- BBIBIATH IPU3HAKHM, CBHJIETEIBCTBYIOLIME O MPOTEKAaHMH XHMMUYECKOH peakiuu Mpu
BBIIIOJTHEHUY XUMHUYECKOI'O OIIbITa;

- COCTaBJIATH (HOPMYJIbl OMHAPHBIX COSIMHEHU;

- COCTaBJISITh YPAaBHEHUS XMMHUECKUX PEaKIHii;

- coOuoath npasuiia 0e30nacHoi paboThl IPU MPOBEACHUH OIBITOB;

- T10JIb30BAaThCs 1a0OPaTOPHBIM 000PYJOBAaHUEM U TIOCYOH;

- BBIYUCIIATH OTHOCUTENbHYIO MOJIEKYIISPHYIO U MOJISIPHYIO MacChl BEIIECTB;

- BBIYUCJIATH MAaCCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa M0 (POpMyJsie COeTMHEHMS;

- BBIYHCIIATH KOJIUYECTBO, 00BEM MIIM MAcCy BELIECTBA MO0 KOJIUYECTBY, 00BEMY, MAacCe pearcHTOB
WJIM NIPOJTYKTOB PEAKLNN;

- XapakTepu3oBaTh (U3MYECKHE M XMMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB: KHUCIOpOJA U
BOJIOPOJIA;

- MOJy4aTh, COOMpPaTh KUCIOPO/ U BOJOPOL;

- pacno3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIE BEIIECTBA: KUCIOPO/, BOJOPO;

- pacKphIBaTh CMBICI 3aKOHA ABOraJipo;

- pacKphIBaTh CMBICT MOHATUHN «TEIIOBOM 3(DPEKT peakum», «MOISPHBINA 00beM»;

- XapakTepHu30BaTh GU3NYECKHE U XUMHUECKHUE CBOMCTBA BOJIBI;

- pacKphIBaTh CMBICI TIOHATHUS «PacTBOPY;

- BBIYUCIIATH MacCOBYIO JOJII0 PAaCTBOPEHHOTO BEILIECTBA B PACTBOPE;

- IPUTOTOBJIATH PACTBOPBI C ONPEAECICHHON MAaCCOBOM J10JI€M paCTBOPEHHOTO BEILIECTBA;

- Ha3bIBaTh COETUHEHUS U3YYEHHBIX KJIACCOB HEOPTraHNUECKHUX BEIIECTB;

- XapakTepu3oBaTh (PU3MUECKHE U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX
BEILIECTB: OKCUIOB, KMCJIOT, OCHOBAaHHUM, COJICH;

- OIpENENATh IPUHAIEKHOCTD BEIIECTB K ONPEIECIIEHHOMY KJIacCy COEINHEHUI;

- COCTaBJIATH (YOPMYJIBI HEOPTaHUYECKUX COCTUHEHHUH N3YyUeHHBIX KIJIACCOB;

- IPOBOJUTH  OMbITHI, MOATBEP)KAAIOLIME  XUMHMUYECKHE CBOMCTBA  M3Y4YEHHBIX  KJIACCOB
HEOPraHUYECKUX BELIECTB;

- pacrno3HaBaTh OMNBITHBIM IIyTEM pPACTBOPBI KUCIOT M IIEJIOYEeH MO HM3MEHEHHIO OKPACKU
WH/IUKATOPA;

- XapaKTepHU30BaTh B3aMMOCBS3b MEX/1Y KJIaCCAMU HEOPIraHUYECKUX COCIMHEHUI];

- packpsiBath cMbIca [Iepuoguueckoro 3akona /I.1. Menneneesa;

- OOBACHATh (PUBMUECKHI CMBICI aTOMHOTO (TIOPSJIKOBOTO) HOMEpa XHUMHYECKOTO JJIEMEHTA,



HOMEPOB I'PYIIIBI U IepUoJia B iepuoauueckoit cucreme [[.1. Menneneesa;

- O0OBSACHATH 3aKOHOMEPHOCTH U3MEHEHHUsI CTPOCHHUSI aTOMOB, CBOWMCTB 3JIEMEHTOB B Ipeieax
MaJibIX IIEPUOJIOB U IVIABHBIX MOATPYIII;

- XapaKTepHU30BaTh XMMUUYECKUE AIEMEHTHI (0T BOAOPO/A /10 KaJIbLIMs) HA OCHOBE UX IOJIOKEHUS B
nepuonnveckoit cucteme /.M. MenneneeBa 1 0COOEHHOCTEH CTPOCHUS UX aTOMOB;

- COCTaBJISITh CXEMbI CTPOCHHUs aToMOB NepBbix 20 31eMEeHTOB nepuoanyeckoi cucremsl [I.1.
Menpeneena;

- PacKphIBaTh CMBICI IIOHATUH: «XUMHUYECKAs CBA3bY, (AJIEKTPOOTPULATEIBHOCTDY;

- XapaKTepHU30BaTh 3aBUCUMOCTh (DU3MUECKUX CBOMCTB BEIIECTB OT THIMA KPUCTAIIMYECKOU
pEeLLEeTKY;

- OIpENENATh BUJI XUMUYECKOM CBSI3U B HEOPTaHUYECKUX COCAMHEHUSX;

- U300paxkaTh CXEMbl CTPOEHUS MOJIEKYJI BEIIECTB, 00pa30BaHHbBIX PA3HBIMU BUIAMU XUMUYECKHUX
CBSI3eH;

- pacKphIBaTh CMBICI HOHATUH «MOH», «KATUOH», «AaHHUOH», QJIEKTPOIUTHD, «HEIIEKTPOIUTHD,
«QIEKTPOIMTUYECKAs AUCCOLUALMNAY, «OKHCIUTENb», «CTENEHb OKUCIIEHUS» «BOCCTAHOBUTEIbY,
«OKHCIICHHEY, «BOCCTAHOBIICHUEY,

- OIPEIENATh CTENIEHb OKUCIICHHS aTOMA JIEMEHTA B COCIMHECHNH;

- PacKphIBaTh CMBICI TEOPHUH NIEKTPOJIUTUYECKON IUCCOLUALINH;

- COCTaBJIATh YPaBHEHHUs JIEKTPOJIUTHYECKON AUCCOLMALIMM KUCIIOT, IIEeJI04EH, COJIeH;

- 00BSACHATH CYITHOCTb MPOIECCa HIEKTPOIUTHIECKON JUCCOIMAIIUH U PEaKIil HOHHOTO 0OMEHa;
COCTaBJIATH IOJIHbIE U COKPAILEHHbIE HOHHBIE YPaBHEHUS PEAKIIMN OOMEHa;

OTIpEEIATh BO3MOKHOCTb IPOTEKAHUS PEAKIIMi HOHHOTO OOMEHa;

- IIPOBOJUTH PEAKLIUH, IOATBEPKAAIOIINE KaUECTBEHHBIN COCTAB PAa3JINYHBIX BELLECTB;

OIIPEAEIATH OKUCIIUTEND U BOCCTAHOBUTEIID;

- COCTaBJISITh YPABHEHHUS OKUCIINTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLIU;

Ha3bIBaTh (PAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUUECKOH peakuy;

KJIacCCU(UIIUPOBATh XUMUYECKHE PEAKIIUU 110 Pa3INIHbIM PU3HAKAM;

- XapaKTEpHU30BaTh B3aUMOCBSA3b MEXKIY COCTaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAJLIOB;

- IPOBOAMTH OMBITHl [0 TOJIYYEHUIO, COOMpPAaHMIO M H3YYEHUIO XHMHUYECKHUX CBOICTB
ra3o00pa3HbIX BEIECTB: YIJIEKUCIIOT0 ra3a, aMMHUaKa;

- pacno3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIe BEIIECTBA: YIJIEKUCIbII ra3 1 aMMHUaK;

- XapaKTEpHU30BaTh B3aUMOCBS3b MEXAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH METAIIJIOB;

- Ha3plBaTh OpPraHWYECKHE BeUlecTBa MO UX (opmyne: MeTaH, 3TaH, THJIEH, METaHOJ, 3TaHOII,
IJIMLEPHUH, YKCYCHas KHCIIOTa, aMUHOYKCYCHAs KHCIIOTAa, CT€apUHOBAas KHUCIIOTA, OJIEMHOBAs
KHMCJIOTA, TIIF0KO03a;

- OLIEHUBATh BIMSIHUE XUMHUUYECKOTO 3arpsI3HEHUS OKPYKAIOILEN CPEbl HA OPraHU3M YEJIOBEKa;

- TPaMOTHO 00paIIaThcs ¢ BEIIECTBAMU B IOBCEITHEBHOM JKU3HU;

- ONpENENATh BO3MOXKHOCTb IPOTEKAHUS PEAKLUI HEKOTOPBIX NPEACTaBUTENEH OpPraHMYECKHUX
BELIECTB C KMCIOPOI0OM, BOJOPOIOM, METAINIAMU, OCHOBAaHUSIMH, FaJIOT€HAMHU.

BbIyCKHUK IOJIYYHT BO3MOKHOCTh HAYYHThHCH:

- BBIIIBUraThb U IPOBEPATH SKCIEPUMEHTAIBHO TMIIOTE3bl O XMMHUYECKHX CBOWCTBAX BEIECTB HA
OCHOBE UX COCTaBa M CTPOEHHUS, UX CIIOCOOHOCTH BCTyNaTh B XMMUUYECKUE PEAKIINH, O XapaKTepe U
MIPOAYKTAX PA3JIMYHBIX XUMUYECKUX PEAKIUi;

- XapakTepu30BaTh BEIIECTBA 10 COCTaBY, CTPOCHHMIO M CBOMCTBAM, YCTaHABJIMBATH NPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXAY JAaHHBIMH XapaKTepHUCTUKAMU BEIECTBA;

- COCTaBIATh MOJIEKYJIIpDHBIE M IIOJHBIE HMOHHBIC YPAaBHEHHUsS 10 COKPALIEHHBIM HOHHBIM
YPaBHEHMSM;

- IPOTHO3MPOBATH CHOCOOHOCTH BELIECTBA NPOSBIATH OKUCIUTENIBHBIE WIM BOCCTAHOBUTEIbHBIE
CBOMCTBA C yUYETOM CTEIIEHEN OKUCIEHUS 3JIEMEHTOB, BXOAIIMX B €I0 COCTaB;

- COCTaBJIAITh YPaBHEHUS PEAKLUH, COOTBETCTBYIOIIMX IOCIENOBATEIbHOCTH IPEBPALICHUN
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KIJIACCOB;

- BBIJBUTaTh U NPOBEPSTH SKCIIEPUMEHTAIBHO THIIOTE3bl O PE3yJIbTaTaxX BO3JCHCTBUS pa3IUYHBIX



(akTOpOB HA U3MEHEHHE CKOPOCTH XUMHUECKON PEaKIHH;

- HUCIOJIb30BaTh MpPHOOpPETEHHBbIE 3HAHMA IS OSKOJOTMYECKH TIPAaMOTHOIO TIOBEACHUS B
OKpY>KalolleH cpele;

- HCIIOJIb30BaTh MPUOOPETEHHbIE KIIIOUEBbIE KOMIIETEHIIUH TPU BBIOJHEHUH MTPOEKTOB M y4eOHO-
UCCIIEIOBATENIbCKUX 337a4 IO M3YyYCHHIO CBOWCTB, CHOCOOOB MONYYEHHS M pPAclO3HABAHMUS
BEIIECTB;

- 00BEKTUBHO OLIEHUBATh HH(POPMAIIMIO O BEHIECTBAX U XUMUYECKUX MPOLIeccax; KPUTHUECKU
OTHOCHUTHCS K TICEBJIOHAYYHOU MH(POPMALINHU, HETOOPOCOBECTHON peKiIaMe B CPEJICTBAX MacCOBOU
UH(POPMAIHIH;

- OCO3HaBaTh 3HAYCHHE TEOPETUUYECKHX 3HAHUN MO XUMUU IJI1 MPAKTHUUECKOH NeATeIbHOCTH
YeJI0BEKa;

- co3gaBaTh MOJETM M CXEMBI JUIs pEHICHUs y4eOHbIX M IO3HABATEIbHBIX 337a4; MOHUMATh
HE0OXOIMMOCTb COOJIIO/ICHUS MPEANUCAHUN, MPEATaraéMbIX B MHCTPYKLMSIX 1O HCIIOJIB30BAHUIO
JIEKapCTB, CPEICTB OBITOBOW XUMUH U JP.

Paznea |l Copepixanue yueoGHOT0
npeaMera

B cucreme ecTeCTBEHHOHAYYHOTO OOpa30BaHMS XUMHS KaK y4eOHBIH MpeaMeT 3aHUMAacT
B2XHOE MECTO B TIO3HAHHUH 3aKOHOB MPUPOJIBI, (DOPMHUPOBAHUH HAYTHON KAaPTHHBI MUPA, CO3JaHUH
OCHOBBI XMMHUYECKUX 3HAHWUU, HEOOXOJMMBIX JJIsi MOBCEAHEBHOM >KM3HU, HABBIKOB 3JI0POBOTO U
0e30MacHOro JAJsl YeJoBeKa M OKpYXalollel ero cpeinbl oOpasza KU3HU, a TaKKe B BOCIUTAHHUH
JKOJIOTUYECKON KYJIbTYpPHI.

VYcenemHocTs  M3ydeHUs XUMHUM  CBSI3aHA C  OBJAJCHUEM XHUMHYECKHM  SI3BIKOM,
coOMroicHeM TpaBUNl Oe30macHOW paboThl TMpPH BBHIMOJHEHHH XHUMHYECKOTO HKCIIEPHUMEHTA,
OCO3HaHUEM MHOTOYHUCIIEHHBIX CBA3EH XUMHH C IPYTUMU MIPEAMETaAMH IIKOJIBHOTO Kypca.

[TporpamMMma BkIIO4YaeT B ceOsi OCHOBBI HEOPTaHMYECKON M OpraHnueckoi xumuu. [ naBHOMN
ujeel TpOorpaMMbl SIBIIETCS CO3/laHHE 0a30BOTO KOMILJIEKCA OMOPHBIX 3HAHUM 10 XHMHH,
BBIPKEHHBIX B (JOpME, COOTBETCTBYIOIIEH BO3paCTy 00yJarOIIUXCSl.

B comepxaHuMmM [aHHOrO Kypca HPEIACTABIECHbl OCHOBOIOJIAralOIIMEe XUMHUYECKUE
TEOPETHUECKUE 3HAHUS, BKIIOYAIOIME U3YYEHUE COCTaBa U CTPOEHUS BELIECTB, 3aBUCUMOCTH MX
CBOMCTB OT CTPOEHUS, MPOTHO3UPOBAHUE CBOMCTB BEIIECTB, MCCIICOBAHUE 3aKOHOMEPHOCTEH

XUMUYECKUX TIPEBPALICHUN U TTyTeH YIPaBICHUS UMH B IEJISIX MMOTYUYEHUS BEIIECTB U MAaTEPHAIIOB.

TeopeTHueckyt0 OCHOBY HW3Y4YEHHMsS] HEOPraHMYECKOM XHMHUHU COCTaBIIIET AaTOMHO-

MoJiekysipHoe yueHue, [lepunonnueckuii 3akon .M. MeHaeneeBa ¢ KpaTKUMH CBEICHHUSIMHU O
CTPOCHHUH aTOMa, BUAaX XUMHUYECKOM CBSI3H, 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMUUECKUX PEAKIIAM.

B wu3ydyenmm Kypca 3HAuMTENbHAs POJIb OTBOAMTCA XHUMHYECKOMY OKCIICPUMEHTY:
MPOBEACHUIO TPAKTUUECKUX M JA0OPATOPHBIX pabOT, OMHUCAHUIO PE3yJbTaTOB YUYECHUUYECKOTO
SKCIIEPUMEHTA, COOJIIOIEHNIO HOPM U MpaBuII O6€30MacHOi paboThl B XUMHUYECKOH J1JabopaTOpHH.

Peanu3anus m1aHHO# MpoOrpaMMEbI B Mpoliecce 00y4YeHHs MO3BOJIUT 00YyJalOmIUMCsl YCBOUTH
KJIFOYEBBIE XUMHYECKUE KOMIIETCHIIMM U TIOHSATh POJIb M 3HAYCHHE XUMHH CPEIId IPYTUX HAyK O
MIpUPOJIE.

Wzydyenue mnpenmera «XuUMHUsS» B 4YacTH (GOPMHUPOBaHUS y OOYYAIOIIUXCS HAYYHOTO
MHPOBO33PEHHUs, OCBOCHHUsI OOIIEHAYYHBIX METOAOB (HAOMIOJEHUE, H3MEpPEHUE, JKCICPUMEHT,
MOJICIMPOBAHNE), OCBOEHHUS TNPAKTUYECKOTO TPUMEHEHHUS HAyYHBIX 3HAHUW OCHOBAaHO Ha
MEXIIPEAMETHBIX CBA3SX C mpeameramu:«buonorusy, «l'eorpadus», «Mcropusy,«JIuteparypay,
«MatemaTka», «OCHOBBI 0€30MACHOCTH >KH3HENCATEIHbHOCTHY, «Pycckuii s3bIk», «DU3UKay,
«IKOJIOTHSI.

IlepBoHa4Ya/IbHbIE XUMHYECKHE MIOHATHSA

[Ipeamer xumuu. Tema u BemectBa. OCHOBHBIE METOJBI TO3HAHMS: HAOIIOICHHE,
U3MEpEHHEe, dKCIepuMeHT. Dusznueckue U XMMHYECKUE sBIeHHUs. UucThie BellecTBa U CMECH.



Cnoco0Osl pasznmeneHus cmeceil. Atom. Monekyna. XUMHYECKHA 3JIEMEHT. 3HAKHM XUMHUYECKUX
anemeHTOB. [IpocThie u cliokHBIE BellecTBa. BaneHTHOCTh. 3aKOH MOCTOSHCTBA COCTaBa BEILIECTBA.
Xumuueckue popmynbl. Maaekcel. OTHOCHTEIBHAST aTOMHAsI U MOJICKYJISIpHAsE Macchl. MaccoBast
JI0JI1 XUMUYECKOI'O AJIEMEHTa B COCJUHEHUHU. 3aKOH COXPAHEHMSI MacChl BEIIECTB. XHMMHUYECKHE
ypaBHeHusa. Koagduimentsl. YciaoBus u npu3HaKu MPOTEKaHUS XUMUYECKHX peakiuil. Monp -
eMHUIA KOJIMYeCcTBa BemiecTBa. MosipHas macca.

Kucaopoa. Bonopon

Kucnopon - xumudeckuid sjeMeHT W mpoctoe BemectBo. O30H. CocTaB BO3ayxa.
dusznueckue U XUMHUYECKHME CBOMCTBAa Kuciopoaa. llomydeHne W HOpUMEHEHHE KHUCIOPOJa.
TennoBoit 3dpdext xumuueckux peakuuid. [loHsTHE 00 3K30- M PHIOTEPMUUYECKHX PEAKIUAX.
Bomopon - xuMuyeckuil 3JIeMEHT M IpocToe BemecTBO. dU3nyeckne U XMMUYECKHE CBOMCTBA
Bogopoaa. Ilonmydenue Bomopona B sabopatopuu. [lomydeHune BOIOpoAa B MPOMBIIUICHHOCTH.
[Tpumenenne Bogopoaa. 3akoH ABoraapo. MossipHblii 00beM Ta3oB. KauecTBEeHHBIE peakiuu Ha
razoo0pa3Hble BelecTBa (KUCIOPo, Boaopoa). OObeMHbIE OTHOIICHUS Ta30B MPU XUMHUYECKUX
peaxkuusx.

Boaa. PactBopsl

Bona B mpupone. Kpyrosopor Boasl B npupone. OHU3HYECKHE U XMMUYECKHUE CBOMCTBA
Boabl. PactBophl. PacTBOpuMoOcCTh BemiecTB B Boje. KoHuleHTparusi pacTBOpoB. MaccoBast 10Jist
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

OcCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeIMHEHUH

Oxkcunpl. Knaccupukanusa. Homenknarypa. @u3ndeckie CBOWCTBA OKCUIOB. XUMUYICCKUE
cBorictBa okcuaoB. [lomyuenne wu mnpumenenue okcugoB. OcHoBanus. Kiaccubukarms.
Homenkmarypa. ®usundeckue cBoucTtBa oOcHOBaHuU. [lonydyeHue ocHOBaHUU. XHMHUYECKHUE
cBoiicTBa ocHoBaHuil. Peakuusa neiitpanusauuu. Kucnorsl. Knaccudukanus. Homenknarypa.
®usnyeckue cBoucTBa KucaoT. [lomydeHue W NpPUMEHEHHE KHUCIOT. XUMHUUYECKHME CBOKCTBA
kuciot. Mumukaropsl. M3MeHeHME OKpacku WHAMKATOPOB B pa3nuuHbix cpepax. Comu.
Knaccupukanusa. Homenknatypa. ®dusmueckue cpoiictBa coseil. Ilomyuenue u npumeHeHue
cosieii. XMMUYECKHE CBOMCTBA colied. I'eHeTnueckas CBSI3b MEXKIY KJIACCAMH HEOPraHMYECKHX
coequHeHuii. I[Ipobrema Oe30macHOrO HCIMOJIB30BAHUS BEIIECTB M XHUMHUYECKUX peakluud B
MOBCETHEBHOM XKM3HU. TOKCHYHBIC, TOPIOYHE U B3PHIBOOTIACHBIE BEIIECTBA. bhITOBas XUMHUUECKast
TPaMOTHOCTb.

Crpoenue aroma. Ilepuoanueckuii 3aKOH M NEPHOJAMYECKAST CHCTEMAa XMMHUYECKHX
jemenToB /I.L. MenpaeiieeBa

Crpoenue aroma: sapo, B3HepreTHdyeckuil ypoBeHb. CocTaB sipa aToMa: MPOTOHBI,
HeWTpoHsl. M3otomsl. Ilepmommueckuit 3akon JI.MI. MenneneeBa. Ilepmoanueckas cucrema
xumuyeckux snemeHToB J[.1. MenneneeBa. @u3ndeckuii CMBICT aTOMHOTO (TTOPSIZIKOBOTO) HOMEpa
XUMHUYECKOTO 3JE€MEHTa, HOMEpa TIpYIIbl W NEepHoja Mepuoanydeckon cucrembl. CTpoeHue
SHEPTreTUYECKUX YPOBHEH aTOMOB NepBbIX 20 XUMHUUECKUX 3JIEMEHTOB MEPUOJUYECKON CHCTEMBI
J.1. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHMsI CBOWCTB aTOMOB XMMHYECKUX 3JIEMEHTOB M UX
COEMHEHHMI Ha OCHOBE MOJIOKEHUs B mnepuoaumyeckoi cucreme .M. MenneneeBa u CTpoeHUS
aroma. 3Hauenue [lepunonnueckoro 3akona JI.1. Menneneena.

Crpoenue BemecTB. XMMUYECKas CBA3b

DNIEKTPOOTPULIATETLHOCTh ATOMOB XHMHMUYECKUX 3JeMEHTOB. KoBajleHTHas XuMuueckas
CBSI3b. HEMOJsIpHAs W moiisspHas. [loHATHE O BOAOPOMHOW CBSI3W M €€ BIMSHUHM Ha (PU3HUECKHUE
CBOWCTBAa BEIIECTB Ha mnpuMepe Bonabl. HMoHHas cBsS3b. MeTramnyeckass CBsI3b. THIBI
KPUCTAINTMYECKUX PEIIeTOK (aToMHas, MOJEKyJspHas, MOHHAs, MeTaJuInuecKas). 3aBUCHMOCTH
(U3NYECKUX CBOMCTB BEUIECTB OT THIIA KPUCTAUTMUECKOH PEIISTKH.

XuMHYeCcKHe peakuumn

[ToHsiTHE O CKOpPOCTHM XHUMHYECKOW peaknuu. DakTopbl, BIUAIOIIME HAa CKOPOCTh
xuMudeckon peakuu. [lonstue o karammsarope. Kiaccudukammss XMMHUUYECKHX PEaKIUN TI0
pa3IMYHBIM TPU3HAKAM: YHMCIY M COCTaBY MCXOAHBIX W TMOJYYEHHBIX BEILIECTB; M3MEHEHUIO
CTENeHEeH OKHUCJICHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB; MOTJIOIIECHUIO WM BBIICJICHUIO SHEPIHH.
DIEeKTpONUTHYECKAs AUCCOLMALMS. DIEKTPOIUTHI U HEANEKTPOoIUThI. MoHbl. KaTHOHBI 1 aHMOHBI.



Peakiun nonHoro oOMeHa. Y cloBus MPOTEKAHMS PEaKIIMi HOHHOTO 0OMEHA. DJIEKTPOJIUTHIECKAs
JUCCOIMAIs KUCIOT, menouel u coneid. Crenenpb okucienus. OnpeaesieHne CTeNeHn OKUCICHUS
aTOMOB XMMHYECKUX OJJIEMEHTOB B coeauHeHusax. Oxucnurenb. BoccranoButens. CylmHOCTH
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHBIX PEAKIUH.

Hemeraaas! 1V - VI rpynn u nx coexunenuns

[TonoxxeHne HEMETa/VIOB B NEPUOAUYECKOM CHUCTEME XHUMHYeCKuX »dieMentoB J[.H.
MenpneneeBa. O6mue cBoiicTBa HeMeTaIoB. ['ayioreHsl: GU3MYECKUEe W XMMUYECKHE CBOMCTBA.
CoenuHeHHs TaJOT€HOB: XJIOPOBOAOPOJ, XJIOPOBOAOponHasi kuciora u ee conu. Cepa:
¢busnueckue U XuMudeckue cBoicTBa. COEIMHEHUS Cephl: CEPOBOJOPOJ, CYIb(UIIBI, OKCHIIBI
ceppl. CepHasi, CEepHHCTas M CEPOBOJOPOJHAS KHUCIOTBI M WX CONU. A30T: (U3NYCCKUE U
XUMHUYecKue cBoiicTBa. AMmuak. Conu ammonus. Okcuabl a3oTa. A30THAsl KHUCJIOTa U €€ COJIH.
®dochop: Pusnueckne n xumuueckue cpoicTBa. Coemmuenus (ocdopa: oxcua docdopa (V),
oprodochopHas KUCIIOTa U €€ CONU. YTIepoa: PU3NIECKUE M XUMUICCKUE CBOWCTBA. AJLTOTPOIIHS
yraepoaa: anMas, rpadur, kapoun, ¢ymiepensl. CoequaeHus yriepoaa: okcuabl yriepoaa (I1) u
(IV), yronpHas kucioTa u ee conu. KpemHuUii 1 ero coeiuHeHus..

MeTa/uibl M UX COeINHEHUS

[TonoxkxeHne MeTaNJIOB B MEPHOJUYECKONM CHUCTEME XHUMHYecKuxX dsnemeHToB J[.M.
MenneneeBa. Metamiel B npupone W od0mmue cnocoObl ux momydeHus. OOmme ¢uzndeckue
cBoiicTBa MerauioB. OOIIMEe XMMHYECKHE CBOMCTBA METAUIOB: pEaKIMH C HEMeTaJlJIaMu,
KHUCJIOTaMH, COJISIMU. DJIEKTPOXUMHYECKUH psii HanpsbKeHU MetauioB. Lllenounsie MeTamisl U ux
coequHeHus. lllenoynozemenbHble METaIbl M UX COEAMHEHUS. ATIOMUHUN. AMPOTEpHOCTH
okcuaa M ruApokcuaa amomuHuda. JKeneso. CoeauHeHHs jKele3a W UX CBOMCTBA: OKCHIBL,
ruapokcuabl ¥ conu xenesa (11 u IIT).

IlepBoHayajibHbIE CBe/leHNsI 00 OPraHMYeCKHUX BellecTBax

[lepBoHayanbHbIe CBEACHHUSI O CTPOCHHUU OPTraHUYECKHX BEIECTB. YTIEBOJIOPOMABI: METaH,
9TaH, 3THIeH. CTOYHUKYN yTIeBOAOPOIOB: MPUPOIHBIN Ta3, HEPTh, yroJib.
Kucnoponcoaepxkaiue coeauHEeHHs: CHOUPTHI (METaHOJ, O3TaHOJ, TJIUIEPUH), KapOOHOBBIC
KHUCJIOTHI (YKCYCHasi KHCJIOTa, aMHHOYKCYCHAasl KHCJIOTa, CT€apUHOBAsi W OJICMHOBAsl KHUCJIOTHI).
buonornueckn BakHbIE BEIIECTBA: JKHUPBI, TIIIOKO3a, Oenku. XHUMHYECKOE 3arpsi3HEHHE
OKpPY’KaroIllel CPebl U €ro MoCieICTBUS.

Tunsl pacueTHBIX 3a1a4:

Brruncnenme MaccoBoii JOIM XUMHUYECKOTO AJIeMEHTa 1Mo GopMyIie COeAUHEHHUS.

VYcranoBnenue npocTeiineit popMyIibl BEIIECTBA IO MACCOBBIM JIOJISIM XUMHUECKUX
3JIEMEHTOB.

Brruncnenust o XMuMUYECKUM YpaBHEHHUSIM KOJIMYECTBa, 00beMa, MaCcChl BEIIECTBA 110
KOJIMYECTBY, 00bEMY, MacCe PEareHTOB WIIN MPOIYKTOB PEAKIIUH.

Pacyer maccoBoii 1011 pacCTBOPEHHOI'O BELIECTBA B PACTBOPE.

IIpumepHbIe TeMBbI NPAKTHYECKUX PAdOT:

JlaGopaTopHoe o0opyaoBaHuE U MpUeMbl oOpatienus ¢ HuM. [IpaBuia 6e3omacHoi paboThI
B XUMUYECKOU JJabopaTopuu.

OuncTka 3arpsi3HEHHOMN MOBAPEHHOM COJIH.

[Ipu3Haky npoTeKaHUs XMMUYECKUX PEAKIU.

[Tonyyenue KucIOpOAa U U3yUYEHUE ETO CBOMCTB.

[Tonyyenue BogOpoIa U U3yYEHHUE E€r0 CBOMCTB.

[IpuroroBnenue pacTBOPOB C ONPEIETEHHON MaCCOBOM J1OJIEW PACTBOPEHHOIO BEILIECTBA.

Pemenue sxcriepuMeHTaNBHBIX 337124 10 TeMe «OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX
COEIMHEHUN .

Peaxiiuu noaHoro ooMeHa.

KauecTBeHHBIC peakIi Ha NOHBI B PACTBODE.

[Tonydyenue aMmMmuaka U U3y4e€HHUE €r0 CBOMCTB.

[TonydyeHue yriaekuciaoro raza u U3y4eHue ero CBOMCTB.

Pemenue sxcriepuMeHTanbHbIX 3a1a4 o TeMe «Hemetamter 1V - VI rpynmn u ux
COEIMHEHUN .



Pemenue SKCIICPUMCHTAJILHBIX 3a/la4d 110 TEMC «MeTamuisl ¥ UX COCOUHCHUS).

Pa3nen l11. TemaTuyeckoe nJIaHNPOBaHHE C YKa3aHHEM KOJIHYeCTBA YaCoOB,
OTBOJMMBIX HA OCBOEHHE KAMKI0H TeMbI
8 KJIACC
Ne | Ne Tema ypoka Koa- IMpumeuanue
n/ | o/m BO (ucmosib30BaHMe
LI -3 4acoB o0opynoBanusi Touxku
TEME pocra)
IlepBoHaYa/IbHBbIE XMMHYECKHE OHATHUSA (254)
1 1 [Ipeamer xumun. Tena U BEIECTBRA. 1
OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOJICHHE,
W3MEPEHUE, IKCTICPUMEHT.
2 2 [IpakTuueckas padora Nel. JlabopatopHoe 1 Hudposas nabopatopus
o0opyoBaHUE U MPUEMBI 0OpaIeHUs C RELEON
HuM. [IpaBuna 6e3onacHoii paboThI B [udposoii naTunk
XUMHUecKoH 1abopaTopun. CTpoeHue TeMIIEpaTypsl
TUIAMCHHU. CrnpToBKa
Caeua.
3 3 Ouznyecknue U XUMUYECKUE SIBICHUS 1
4 4 | Yucrele Bemectsa u cmecH. CIoco0sl 1
pas3aeneHus cMecen
S S | Ipakruueckas padora Ne2, Ouncrka 1
3arpsAI3HEHHOM ITOBAPEHHOM COJIN.
6 6 Atom. Morekyina. 1
7 7 | XuMudeckui seMeHT. 3HaKU XUMHUYECKUX 1
JJIEMEHTOB
8 8 [TpocTeie U CITOKHBIE BEIIECTBA. 1
9 9 BanenTtHoCcTh 1
10 10 | 3akoH IIOCTOSHCTBA COCTAaBa BEIECTBA. 1
11| 11 | Xumuueckue popmyisl. IHIEKCHI. 1
12 | 12 | OrHocuTenbHas aTOMHAs U MOJIEKYJISPHAS 1
MAacchl
13| 13 | MaccoBast 70151 XUMHUYECKOTO DIIEMEHTA B 1
COCIMHCHUH.
14 | 14 | Berumcienue MaccoBOil O XUMIIECKOTO 1
areMeHTa 1Mo (opmysie COeTUHEHUS.
15| 15 | Vcranosienue npocreiinieii Gpopmyiist 1
BEIIECTBA IO MACCOBBIM JIOJISIM XUMHUYECKUX
JJIEMEHTOB.
16 | 16 | MaccoBas 101 XMMHYECKOTO DIIEMEHTA B 1
COCIMHEHUUN
17| 17 | 3akoH coxpaHeHHs MacChl BEIECTB. 1 BeChl TEXHOXUMUYECKUE WIIH
JIeMOHCTpallMOHHBIN SKCIIEPUMEHT. «3aKOH ANIEKTPOHHBIC; CBEYA; KOIOa
COXPAHEHHUS MacChl BEIIECTBY IIockogoHHas 250 mir;
JIOXKKA JUTSI COKUTaAHHST
BEIIIECTB
18.| 18. | Xumuueckue ypaBHeHUsA. KoapduimeHTsI. 2
19| 19




20

20

VYcnoBus U NpU3HAKY POTEKAHUS
XUMHUYECKUX PeaKIuil.

21

21

[TpakTuyeckas padota Ne3. [IpuzHaku
IIPOTEKAHUSI XUMUYECKUX PEAKLIUN.

22

22

Moub - eauHMIA KOJIMYECTBA BEILIECTBA.
MomnsipHas macca.

23

23

MomnsipHas macca.

24

24

KonTponbnas padora Ne 1 o reme
«[lepBoHaYaNbHBIC XUMUYECKUE TIOHSTHS)

25

25

BeranciaeHus 1mo XHMHYECKHM YpaBHCHUSAM
KOJIMYCCTBA, O6L€Ma, MacChbl BCHICCTBA II10
KOJMYCCTBY, O6’beMy, MacCce p€arcHToB HJIN
IIPOAYKTOB PCAKIINH.

Kucaopoa. Boaopoa (94)

26

Kucnopon - XuMUYECKH TIEMEHT U
npocroe BeuiectBo. O30H. CocTaB Bo3ayXxa.

27

duznyeckre U XUMHYECKHUE CBOWICTBA
KHUCJIOpO/JIa.

28

w

HOJ'Iy‘leHI/IC U IPUMCHCHHEC KHUCJIOPOJa.

29

[Ipaktuueckas paborta Ned. [Tonyyenue
KHCJIOpO/1a M U3yYEHHE €r0 CBONCTB.

30

Bonopoa - XumMuyeckuii 3JIEMEHT U IPOCTOE
BelectBo. [lonmyyenue Bogopona B
naboparopuu. [lomydeHnue Bogoposa B
MPOMBILIJIEHHOCTH.

31

dusnyeckne 1 XMMUYECKUE CBOHCTBA
Bosopoaa. [IpuMeHenue Boiopo/a.
KauecTBeHHBIE peakIiK Ha Ta3000pa3HbIe
BEIECTBA (KHCIOPOI, BOJOPON).

32

[TpakTuyeckas padora Ne5. ITomyuenue
BOZIOPOJIa ¥ U3YYEHUE €r0 CBOMCTB.

33

3akoH ABorajapo. MosnsipHblii 00beM ra3oB.
OObeMHbIE OTHOILIEHUS Ta30B MIPU
XUMHAYECKHUX PEaKIIHsX.

34

BoruncneHuss mo XMMHYECKUM YPaBHEHUSIM
KOoJIM4YecTBa, 00BbEMa, Macchl BEIIECTBA IO
KOJINYECTBY, 00BEMY, Macce PEareHTOB WU
[IPOJYKTOB PEAKIINN.

Bopa. PactBopsbl. (54)

35

Boga B mnpupome. KpyroBopor Boasl B
npupoge. dDusuyeckue U XUMHUYECKUE
CBOMCTBA BO/IBI. JleMOHCTpanoHHBIN
DKCIIEPUMEHT .

«Pa3znoxxeHue BObI JIEKTPUUIECKUM

TOKOM.

npubop Ui ONBITOB ¢
DIIEKTPUUECKUM TOKOM;
MCTOYHUK MOCTOSHHOTO TOKa:
npodupku — 2 wmT.
[IPOHYMEPOBAHHbBIE; JTYYMHKA;
CIMPTOBKA; MPOOKM — 2 mIT,
[TUHLIET.

36

PactBophl. PacTBOpUMOCTH BEHIECTB B BOJE.
Konuentpauuss pactBopoB. MaccoBasi 10Jis
PACTBOPEHHOTO BEIIIECTBA B PACTBOPE.

37

Pacuer MmaccoBoi1 1011 paCTBOPEHHOTO
BEILECTBA B pacTBOpE.
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38 | 4 | Ilpaktuueckas padora Ne6. [Ipurorosnenue 1
PacTBOPOB C ONPEICICHHON MaCCOBOM
JI0JIeH paCTBOPEHHOT'O BEIIECTBA.
39 | 5 | Konrpossnas pabora Ne2 mo reme 1
«Kucnopoa. Bonopoa. Bonay.
OcHOBHbBIE KJIACCHI HEOPTaHUYECKHX coeuHeHui (|174)
40 1 Oxcunpl. Knaccugukarus. Homenknarypa 1
41 | 2 | ®dusuyecKkue CBONCTBA OKCHIOB. 1
XHWMHYECKUE CBOMCTBA OKCHJIOB.
42 3 | IlonyueHnue u mpuMEHEHUE OKCHUIOB. 1
43 4 | Ocnosanus. Knaccupukanus. 1
Homenknarypa
44 | 5 | ®usuyeckue CBOMCTBA OCHOBAHHIA. 1
[TonydyeHnue oCHOBaHMIA.
45| 6 | XuMuueckue cBONCTBA OCHOBAHMIA. 1 Liudpposas naGoparopus
JlaGoparopHblii onbIT . «OCHOBAHUS . RELEON
Peakuus mHerrpanuzanum» udposoii pH. mraTus ¢
3KHUMOM; TISITh XUMUYECKUX
CTaKaHoB (25 mi);
MIPOMBIBAJIKA.
46 7 | Kucnorsl. Knaccupukanus. Homenknarypa. 1
®uU3NYECKUE CBOKMCTBA KUCIIOT.
47 8 | [omyueHue u npruMeHEHHE KUCIIOT. 1
48 9 XHUMUYECKUE CBOKMCTBA KUCIOT. Peaknus 1
HEWUTpaIU3allHn.
49 | 10 | Uuaukartopsl. 3MeHEHUE OKPACKH 1
WHIMKATOPOB B PA3JIMYHBIX Cpeax.
50 | 11 | Comu. Knaccudurauus. Homenknarypa. 1
Pu3nyecKue CBOMCTBA COJIEH.
51 12 | Ilony4yeHue u mpUMEHEHHE COJEH. 1
52 13 | Xumuueckue cBOWCTBA CONEH. 1
53,| 14, | I'eneTnyeckas CBA3b MEXKIY KIACCAMU 2
54 15 | HeopraHU4ecKNX COCIMHEHUH.
95 | 16 | IlpakTnueckas paGora Ne7. Pemenne 1 [udposas nadopatopus
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME RELEON
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX udposoii pH. mrarus ¢
coequHeHI. «Onpenenenue pH 32)KUMOM; TISITh XUMHUECKUX
PacTBOPOB KUCIIOT H IIEN0YECI CTakaHoB (25 mu);
MIPOMBIBAJIKA.
56 | 17 | KourponbHas pa6ora Ne3 1o Teme 1
«OCHOBHBIE KJIACCHl HEOPTAHUIECKUX
COEIMHEHUI .
Crpoenue atoma. [leprnoaunyeckuii 3aK0H U MePUOINYECKASA
cucreMa xumudeckux 3jemenToB .M. MenaeneeBa (54)
57 | 1 |Crpoenne aroma: sapo, osHepretmyeckmii| 1
ypoBeHb. CoCTaB sipa aroma: TPOTOHBI,
HEUTpOoHbI. 30TOMBI.
58 2 [Tepuoanyeckas cucTeMa XUMHUYECKUX 1
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anemenToB /.M. MenaeneeBa. ®u3nueckuii
CMBICJI aTOMHOTO (TIOPSIIKOBOT'0) HOMEpPa
XMMHYECKOT0 AJIEMEHTa, HOMEpa IPyIIIbl U
MepUoJia MePUOJUIECKON CUCTEMBI.

59

w

IIepnonnueckuit 3akon JI.11. Menneneesa.

60

CrtpoeHue s3HepreTuYecKuX ypoBHEH aTOMOB
nepBbIX 20 XUMUYECKUX PJIEMEHTOB
nepuoandeckon cucremst 1. 1.
Meneneena.

61

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
aTOMOB XMMHYECKHX 3JIEMEHTOB M HX
COCIMHCHMI HAa OCHOBE MOJ0XKCHUS B
nepuoanudeckon cucreme .M. Menneneesa
Y CTPOCHHUSI aTOMa. 3HAUYCHHE
ITepuonuueckoro 3akona JI.1.
Menneneena.

CrtpoeHnue BemecTB. XUMHYeCKas CBA3b (44)

62

1

Honnag cBs3b.

63

2

DNEeKTPOOTPULIATEIBHOCTh ATOMOB
XUMHUYECKUX 31eMeHTOB. KoBaneHTHas
XUMHUYECKas CBSI3b: HEMOJSPHAs U
nossipHasi. [loHsiTHE 0 BOAOPOIHOM CBS3U U
ee BIMSHUM Ha (pU3HUYecKe CBOMCTBA
BEILIECTB HA IIPUMEPE BOJBI.

64

w

Merannuueckas CBs3b.

65

Tuns! KPUCTATITUYECKUX PEMIETOK (ATOMHAs,
MOJICKYJISIpHAs, MOHHAs, METAJNINYECKast).
3aBUCHUMOCTD (PU3MUECKUX CBOMCTB BEIIECTB
OT TUIA KPUCTAIIMYECKON pPELIETKH.
®uHaHCOBas IPAMOTHOCTb.
JIeMOHCTpallMOHHBIN SKCIIEPUMEHT.
«Temneparypa niaBieHUs BEIIECTB C
Pa3HBIMU TUTIAMH KPUCTATUYECKUX
pELETOK»

[Mudposas nadbopaTopust
RELEON Iudposoii maTank
TEMIIepaTyphl IJIaTHHOBEIH;
JaTYUK TEMIIEPaTyphbl
TEPMOIIAPHBIN

Xumunueckue peakuuu (34)

66

CTeleHb OKHCIICHHS. OHpCIIeJ'ICHI/Ie CTCIICHU
OKHCJICHHA aTOMOB XMUMHWYCCKHUX 2JICMCHTOB
B COCIMHCHUAX.

67

N

Oxkucaurtenb. BoccTaHoBUTEN.

68

KonrtponbHas padora Ne4 o teme
«Ctpoenue aroMma. [Tleproanuecknii 3aKoH
J.N. Menneneea. CTpoeHHe BEIIECTBAY

IToBTOpeHue (24)

69,
70

1,2

IToBTOpEHUE

12




9 KJIACC

CHUCTEME XUMHUUECKHX 3JieMeHTOB J[. 1.

Ne | Ne Tema ypoka Kou- Ipumevanue
n/m| o/m BO (ucmoJsib30BaHMe
B yacoB | ooopynoBanus Touku
TeMe pocra)
XuMnueckue peakunu(24)
1 1 | Crenens oxucnenus. OKUCIUTEND. 1
Boccranosurens
2 2 | CymHOCTb OKMCIHTENBHO-BOCCTAHOBUTEIBHBIX 1
peaKkiuii.
Kucaopoa. Bogopoxa (14)
3 1 | Tennosoit 3)pexT XUMUIECKUX pEAKLIUH. 1 [udposast
[TonsiTHEe 00 9K30- ¥ SHAOTEPMHUICCKHUX nabopatopus
peaknusax. JleMoHCTpaImOHHBIN SKCIIEPUMEHT. RELEON
«TemnoBo# 3¢ GeKT pacTBOPEHUS BEIICCTB B Hudposoii naTuank
BOJIC» TEeMIIepaTyphl
IJIATUHOBBII
Xumuyeckue peakuuu (94)
4 1 | ITonsrre 0 cCKOPOCTH XMMUYECKOM PEAKIINH. 1 [udposast
DaKTOpPHI, BIHUSIONINE HA CKOPOCTh XHMHYSCKOMN nabopaTtopus
peaknuu. [loHsTHE 0 KaTaau3arope. RELEON
JleMOHCTpallMOHHBIN ONBIT. «/3ydyeHue BIUSHUA Hudposoii naTunk
pa3n4HbIX (PAaKTOPOB HA CKOPOCTh PEAKIIHM TEMIIePaTypPbl
IJIATUHOBBIN
S 2  |Knaccudukanus — XHMUYECKMX — peakumii  mo| 1
pa3IMYHBIM ~ TIPU3HAKaM: YHUCIYy H  COCTaBY)|
WMCXOTHBIX M TIOJIYUEHHBIX BEIIECTB; M3MEHEHUIO
CTeTIEHeW  OKHUCJIEHHS  aTOMOB  XHWMHYECKHUX
DJICMEHTOB;  TIOTJIONMICHUIO WU BBIJICIICHHIO
SHEPTHH.
6 3 DIEKTPONUTHYECKAs TUCCOLIMALINS. 1
7 4 | DNeKTPONUTHI U HEDIEKTPOIHUTHL. VOHEL. 1 [Mudposas T1abopaTopust
Karuons! u annoHsl. JIJabopaTopHBbIii ONBIT . RELEON ILudposoit
«CuIIbHBIE U CJ1a0bI€ AIEKTPOIUTHD) JTATYUK
AJIEKTPOIIPOBOTHOCTH
8 5 | DuexTponuTuyecKas IUCCONMALUS KHCIIOT, 1
LIEJI0YEN U COJIEH.
9 6 Peakuu nonHoro oomexHa 1
10| 7 | Ycnosus nporekanus peakiuii HOHHOIO 0OOMeHa. 1
11| 8 | Ilpaktuueckas paGora Nel. Peakiuu HOHHOTO 1 | Hudposas naboparopus
oOMeHa. RELEON Ludporoit
JATYHK
AJIEKTPOIIPOBOTHOCTH
12| 9 | Konrpossnas pabora Ne 1 o teme 1
«XMMHUYECKUE PEAKLINN.
Hemeranasl 1V - VI rpynn u ux coennneHus (264)
13| 1 [Tosi0)KeHNE HEMETAILIOB B IEPHOMYECKOIM 1
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Menneneesa. O01HME CBOCTBA HEMETAIIIOB.

14 2 [anorensl: GpuU3MHYecKHe U XUMUYECKHE CBOMcTBa. | 1
15,| 3,4 | Coenuuenus rajoreHoB: XJOpPOBOIOPO, 1
16 XJIOPOBOJIOPOIHAS KHCIIOTA U €€ COJIH.
17 | 5 |Cepa: pusnueckne U XUMHUYECKHUE CBOMCTBA. 1
18 | 6 | Coenunenus cepsl: CEpOBOAOPOLL, CYIL(UIDL 1
OKCHJIBI CEPBL
19 7 CepHHUCTas M CEPOBOAOPOAHASL KUCIOTHI U HX 1
COJIH.
20,| 8,9 |Cepnas kucnota. 1
21
22 | 10 | KonrponsHas padora Ne2 o teme «Hemerammsy| 1
23 | 11 |A3oT: Ppu3nUeCcCKre U XUMUIECKHE CBOMCTBA. 1
24 | 12 |Ammuax 1
25 | 13 | Comnu ammonus. JIaGopaTOpHBIA OIBIT. 1 | Hudposas naboparopus
«O0pa3zoBaHue CoJIeH aMMOHUS RELEON Hudposoit
JaTYHK
3JIEKTPOIPOBOIHOCTH
26 | 14 [[Ipaktuueckas pa6ora Ne2.ITonyuenne ammuaka u | 1
U3Y4EHHE ETO CBOMCTB.
27 | 15 |Oxcupsl a3orta. 1
28,| 16, [A30THas KHCJIOTa U €€ COJI. 1
29 17
30 | 18 |®ocdop: puznyuecKkre 1 XUMUIESCKHE CBOMCTBA. 1
31| 19 | Coemunenus dpocdopa: oxcun pocdopa (V), 1
oprodochopHast KUCIOTA U €€ COJH.
32| 20 |Vroepox: ¢usuyeckne M XMMHYECKHE cBoWcrtBa.| 1
AJUToTponHs yriiepojaa: aiMas, rpadut, KapOuH,
(byIepeHsl.
33| 21 |Coemunenms yrimepona: okcuabl yriepoma (1) m| 1
(V).
34 | 22 |Coenuuenus yriepoja: yroibHas Kucimora W ee| 1
Ccouy.
35| 23 | Ilpaktuueckas pabora Ne3. [Tomyuenue 1
YIJIEKUCIIOTO Ia3a ¥ M3yYeHHE €r0 CBONUCTB.
36 | 24 |KpeMmHWUil 1 €TO COCAMHEHHUS. 1
37 | 25 | Ilpaktuueckas padora Ned. Pemenne 1
SKCIIEPUMEHTAIBHBIX 337124 MO TEME
«Hemeramnel 1V - VIl rpynn u ux coennHeHUI.
38 | 26 | KourposnbHas pabota Ne3 no teme «Hemeramneny| 1
Metajuibl M ux coequHenns (144)
39 | 1 |[lonokeHne METAIOB B MEPHOAMIECKOH CHCTEME 1

xuMmudeckux — dnemenToB .M. Menneneena.
OO6mue Gusndeckue cBoicTBa
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meTtaiioB. uHaHCOBAsS T'paMOTHOCTD.

40 | 2 Mertajuibl B IPUPO/IE U OOIIHE CTOCOOBI UX 1
MOJTYYCHHUSL.

41 | 3 | OOmue XMMUYECKHE CBOMCTBA METAJIIOB: 1
PEaKIny ¢ HEMETAIIaMH, KHCIIOTAMH, COJISIMH.

42 | 4 | DieKTPOXUMHMYECKHI PS HAPSKEHUI 1
METaJUIOB.

43,| 5, 6| Illenouynbiec MeTaLIBI U UX COCAMHCHHUS. 2

44

45,| 7, 8| IllenoyHo3eMeabHBIE METAIIBI U X COSIMHEHMS. 2

46

47 | 9 AJTFOMUHUHA. 1

48 | 10 | AmdoTepHOCTH OKCHIA U THAPOKCHIA 1
ATFOMUHHSL.

49 | 11 | XKemneso. 1

50 | 12 | Coenuuenus xenesa u UX CBOMCTBA: OKCHJIBI, 1 | Hudposas naboparopus
ruapokcuabl ¥ conu xenesa (11 u III). RELEON Iludposoit
Jlaboparopusrii oneiT A2 11. «Keneso. JIaTYUK JIABJICHUS
OKHCIICHHUE Kee3a BO BIIAXKHOM BO3yXEe»

51 | 13 | IlpakTtuueckas pa6ora Ne5. Perenmue 1
IKCIIEPUMEHTAIBHBIX 3314 110 TeMe «MeTaslibl 1
UX COCTUHEHHSD).

52 | 14 | KontpombHas pabora Ne4 mo teme «MeTaibl 1 1
UX COETUHEHHSD)

IlepBoHauabHbIE CBeIeHHsI 00 OprannyecKkux Bemecrnax (144)

33,| 1, 2| IlepBoHavanbHble CBEIEHHS O CTPOCHUH 2

54 OpPraHMYECKUX BEILECTB.

55,| 3,4| YrueBogopo/bl: ME€TaH, 3TaH. 2

56

57 5 VYTI1eBOIOPOIBI: ITUJICH. 1

58 | 6 | McTouHMKH YIIIeBOAOPOIOB: IIPUPOIHBIIA a3, 1
He(Th, yroib.

99 | 7 | Kucnopoacoaepaiiie COeMHEHHs: CITUPTHI 1
(MeTaHoJ1, 3TaHOJI, TIUIEPUH)

60, | 8,9 | Kucnopoaconep:xamue coeIMHEHHS: 2

61 KapOOHOBBIE KMCIIOTHI (YKCYCHAsI KUCIIOTA,
CTeapUHOBAs U OJIEMHOBAS KMCJIOTHI,
aMUHOYKCYCHasl KUCJIOTa).

62 | 10 | buonoruuecku Ba)KHbIC BEIIECTBA: KHUPBL. 1

63 | 11 | buonoruuecku BaKHbIE BEIIECTBA: TTIIOKO3a. 1

64 12 | Buonorndecku BasKHBIE BEIIECTBA: OCIIKH. 1

65 | 13 | KourponbHas pa6ora Ne 5 «IlepBoHavasbHbIe 1
CBEJCHHUS OPTraHUYECKUX BEIIECTBY.

66 | 14 | Xummuyeckoe 3arps3HeHHe OKpyXKaromen cpeasi u| 1
ero TMOCIIC/ICTBHSL.

OcHOBHBIE KJIACChl HEOPTAaHUYECKUX COeIUHeHuil (24)
67 1 | IIpo6nema 6e30maCHOrO NCHONB30BAHNS BEILECTB 1

1 XMMHYECKHUX PEAKUU B IOBCEIHEBHOM )KU3HMU.
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68 | 2 | TokcuuHbIE, FOPIOYHE U B3PHIBOOIIACHBIE
BellecTBa. BrITOBas XUMUUECKast TPAMOTHOCTb.
IHoBTOpeHue (24)
69, 1, 2 | TloBTOpEHHE
70
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