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Paznen 1. [lnanupyemble pe3yabTaThl 0CBOEHUSI YUeOHOI0 MpeaMeTa

®opMHupoBaHHe YHUBEPCAJIBHBIX Y4eOHbIX /1eiiCTBHIA.

Cranpmapt ycraHaBIMBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OO0YJarOIIUMUCS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHUs:

JIMYHOCTHBIM, BKJIOYAIONIMM TOTOBHOCTh M  CIOCOOHOCTh  OOy4arommxcs K
CaMOpa3BUTHIO U JIMYHOCTHOMY CaMOONPEIEICHUI0, CHOPMUPOBAHHOCTh MX MOTHBALMU K
OOy4eHMI0O U LIEJCHAINPABICHHON I03HABATEIbHON JEATENBbHOCTH, CHCTEMbl 3HAUYUMBIX
COLIMAJIBHBIX U MEXJIMYHOCTHBIX OTHOILIEHUH, IEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, OTPAXAIOIINUX
JUYHOCTHBIE W TPa)XJaHCKUE TO3UIMHU B JIESITEIbHOCTH, COIMAJIbHbIE KOMIIETEHLUH,
MIPaBOCO3HAHUE, CHOCOOHOCTh CTABUTh LM U CTPOHUTH >KU3HEHHBIE IJIaHbI, CIOCOOHOCTH K
OCO3HAHUIO POCCUICKON WIEHTUYHOCTHU B MOJIUKYJIBTYPHOM COLIUYME;

MeTanpeMeTHbIM, BKJIIOYAIOIIMM OCBOEHHbIE OOYyYaIOUMMHCS MEXIpEeIMETHbIE
MOHATHSI W yHUBEpcalbHble y4eOHbIE JAecTBUA  (PEryIsTUBHBIC, TO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE), CIOCOOHOCTh HMX WCIOJB30BaHUS B Y4YeOHOW, TIIO3HABATEIBLHOW U
COLIMAJIbHOW MpPaKTUKE, CaMOCTOSITENIbHOCTh IIJIAHUPOBAaHUS M OCYLIECTBICHUS Yy4eOHOI
JEeSITETbHOCTH W OpraHu3alliyd Y4eOHOTO COTPYIHHYECTBA C IENaroraMu M CBEPCTHHKAMH,
MOCTPOCHUE UHANBHUIYAIbHON 00pa30BaTeIbHON TPACKTOPHH;

NpeAMeTHBIM, BKJIIOUAIOIIUM OCBOEHHBIE OO0YJAalOIIMMUCS B XOJ€ M3y4eHHs y4eOHOTO
npeaMeTa yMeHus crennpuveckue s JaHHOW MpeIMETHON 001acTH, BUIBI JESITEIBHOCTH IO
NOJYYEHUI0 HOBOI'O 3HAHMA B pPaMKax y4eOHOro mpeaMeTa, €ro mnpeoOpa3oBaHUIO U
MPUMEHEHUIO B Yy4eOHBIX, YYEOHO-NIPOEKTHBIX U  COLHUAIBHO-TIPOCKTHBIX  CUTYalUAX,
(opMHpOBaHHE HAYYHOTO THUIA MBIIUICHHUS, HAYYHBIX MPEICTABICHUH O KIIIOUEBBIX TEOPUSX,
TUNAX W BUJAX OTHOUICHUH, BJIaJICHUE HAYYHOU TEPMHUHOJIOTHEH, KIIOUEBBIMU MOHITHSIMU,
METOJaMH U IPUEMaMH.

JInuHOCTHBIE pe3yabTATHI OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOW NPOrpaMMbl
OCHOBHOI'0 0011ero 00pa3oBaHUA OTPAXKAIOT:

- BOCIIMTAHUE POCCUICKOM IPakJTaHCKOW MJIEHTUYHOCTH: NMaTPUOTU3Ma, YBakeHUs K OTeuecTBy,
IIPOLJIOE W HACTOALEE MHOIOHALIMOHAIBHOIO Hapoga Poccuu; 0cO3HaHUE CBOEW 3THUYECKOU
NPUHAAJIC)KHOCTH, 3HAHUE HUCTOPUHU, SI3bIKA, KYJIbTYpbl CBOETO HApoJia, CBOETO Kpas, OCHOB
KyIbTYPHOTO Hacliequsi HaponoB Poccuum U 4enoBedecTBa; YCBOEHHE TI'yMaHUCTHUECKHX,
J€MOKPATUYECKUX U TPATUIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIEHOTO POCCUHCKOrO OOIIECTBA;
BOCIIMTAHHME YYBCTBA OTBETCTBEHHOCTH U Jloiira nepea PoauHoi;

- (opMHpOBaHHE OTBETCTBEHHOT'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
0o0ydJaronmxcsi K caMOpa3BUTHIO M CaMOOOpPAa30BaHUI0 Ha OCHOBE MOTHBAIMHM K OOYyYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHHIO NalbHEHIIEH MHIUBUIYaJIbHON TpPaeKTOpUU
oOpa3oBaHus Ha 0a3e OpUEHTUPOBKU B MUpe npodeccuii 1 nmpodeccrnoHalbHbIX NPEATOYTEHUN,
Ha OCHOBE ()OPMUPOBAHUS YBAKUTEIHHOIO OTHOIICHUS K TPYY;

- (opmupoBaHUE IEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOIIECTBEHHON NPAaKTHKH, YYUTHIBAIOILEIO COLUAIbHOE, KYJIbTYpPHOE,
SI3bIKOBOE, TyXOBHOE€ MHOT000pa3ne COBPEMEHHOTO MHPA;

- popMHUpOBaHUE OCO3HAHHOIO, YBAKUTEJIBHOTO M JOOPOKEIATEIHHOIO OTHOIIEHUS K APYTOMY
YEJIOBEKY, €T0 MHEHUIO, MUPOBO33PEHHUIO, KYJIbTYpPE, S3bIKY, BEpE, I'DaXXIaHCKOU IMO3ULMH, K
HUCTOPHH, KYNIbTYpE, PEIUTHH, TPAIAULMIM, S3bIKaM, LIEHHOCTAM HapoJdoB Poccum u Haponos
MHpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH THAJIOT C JAPYTMMHU JIIOJBMH H JIOCTUTAaTh B HEM
B3aUMOTIOHMMAaHUS;

- OCBOCHME COLMAIBHBIX HOPM, IpaBWJ IMOBEJIEHUs, pojedl W (opM COLUATBHOM KU3HU B
rpynmnax U cooOuiecTBax, BKIOYask B3pOCIIble U COLMaIbHbIE COOOIIECTBA; YUaCTUE B IIKOJIHHOM
CaMOYIPaBICHUM M OOIIECTBEHHOM >KM3HM B TpeAeNax BO3PACTHBIX KOMIIETEHIMH ¢ y4ETOM
PETHOHANIBHBIX, ’THOKYJIBTYPHBIX, COIIMATBHBIX K SKOHOMUYECKUX OCOOEHHOCTEH;



- pa3BUTHE MOPAJIBHOTO CO3HAHMS M KOMIETEHTHOCTH B DPELICHHH MOpPAJbHBIX NMpOoOJIeM Ha
OCHOBE JIMYHOCTHOIO BBIOOpA, (OPMHpPOBAHHE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O
MOBE/ICHHSI, OCO3HAHHOTO 1 OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHBIM MOCTYIIKAM;

- (QopmupoBaHHE KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOUIEHHMM U COTPYIHUYECTBE CO
CBEPCTHMKaMM, JETbMM CTaplIEro M MIAJUIETO BO3pacTa, B3pOCIBIMH B IIPOLECCE
00pa30oBaTesIbHON, OOLIECTBEHHO MOJIE3HOM, y4eOHO-HCCIe10BaTeIbCKONW, TBOPUECKON U IPyrux
BUJIOB JI€SITEILHOCTH;

- (opMHUpOBaHME LEHHOCTH 370pPOBOr0 M 0Oe30macHoro obpasa XHU3HHM; YCBOEHHE IpPaBUII
WH/IMBUYaIbHOTO M KOJJIEKTUBHOTO O€30I1aCHOTO IOBEIECHUS B 4YPE3BbIUANHBIX CUTYalMsX,
YTPOXKAIOUIUX KU3HU U 3[I0POBBIO JIIOEH, IPaBUJl TOBEACHUS Ha TPAHCIIOPTE U HA JJOPOrax;

- (popMHpOBaHUE OCHOB KOJOTHUYECKOW KYJIBTYPhl COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIIJICHNS, Pa3BUTHE OMNBITA SKOJIOTMYECKH OPUEHTHPOBAHHOU pedIeKCUBHO-
OLICHOYHOH U NIPAaKTUYECKOU EATEIBHOCTH B JKU3HEHHBIX CUTYaLUsX;

- OCO3HAaHME 3HAYCHHMS CEMbH B JKM3HM YeJOBEKa M OOIIecTBA, NPUHATHE LEHHOCTU
CEeMEMHOIKU3HY, YBaXKUTEIIbHOE U 3a00TIMBOE OTHOIICHUE K YIEHAM CBOEH CEMbH;

- PAa3BHUTHE 3CTETUYECKOI0 CO3HAHMS Yepe3 OCBOCHUE XYyI0KECTBEHHOTO HACIEAUS HApOJOB
Poccun 1 mupa, TBOpUECKON JEATENBHOCTH 3CTETUYECKOIO XapaKTepa;

- (GopMHpOBaHHE OCHOB TIPAaBOCO3HAHHS MJII COOTHECEHHSI COOCTBEHHOTO TIOBEICHUS H
IIOCTYIIKOB JPYTUMX JIIOJEH C HPaBCTBEHHBIMU ILICHHOCTSAMU UM HOPMAMM IIOBEACHMS,
YCTaHOBJIEHHBIMH  3aKoHojareiabcTBOM  Poccuiickoit  ®denepaumu,  yOexJAEHHOCTH B
HEOOXOAMMOCTH 3allUINATh MPAaBOMOPSIOK MPABOBBIMU CIIOCOOAMU M CpPEACTBAMH, yYMEHHA
peann30BbIBaTh OCHOBHBIE COLIMANIBHBIE POJIU B IIPEENIax CBOEH 1eecrioCOOHOCTH.

MeTanpeameTHble pe3yJabTaThl 0CBOCHHUSI OCHOBHOMH 00pa3oBaTe/bHOM

MPOrpaMMbl OCHOBHOT'0 00111er0 00Pa30BaHUSA OTPAKAIOT:

- YMEHHE CaMOCTOSATEIBHO ONPENEATh e CBOETr0 00y4YeHHUs, CTaBUTh U (hOPMYyITUPOBATH JJIs
ceOs1 HOBbIE 3aJauu B yuéOe U MO3HABaTEIbHON JEATEIbHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI
CBO€I1 M03HaBaTENbHOMN 1€ITETbHOCTH;

- YMEHHE CaMOCTOSITEJIbHO IUIAHUPOBATh IYTH JOCTMDKEHHS LieJiel, B TOM YHUCIE
aJIbTEpHATHBHBIC, OCO3HAHHO BBHIOMpaTh Hanbosee 3¢ (heKTuBHBIE CIOCOOBI pelIeHus] y4eOHBIX U
[I03HABATENbHBIX 33]1a4;

- YMEHHE COOTHOCUTb CBOM JIEWCTBHA C IUIAHUPYEMBIMHM pE3yJIbTaTaMH, OCYIIECTBIISATh
KOHTPOJIb CBOEH JAEATEIbHOCTH B IPOLECCE TOCTHIKEHUS DPE3yJbTaTa, OMNPEAEIsTh CIIOCOObI
NENCTBUI B paMKaXx MPEeUIOKEHHBIX YCIOBUN M TpeOOBaHUI, KOPPEKTUPOBATH CBOU JAEHCTBUS B
COOTBETCTBUM C U3MEHSIIOIIECHCS CUTyalluEeH;

- YMEHHE OLIEHHUBATh IPABUJILHOCTD BHINIOJHEHUS y4eOHOM 3a1aun, COOCTBEHHBIE BO3MOKHOCTH
e€ pelleHus,

- BJIaJIcHHME OCHOBAaMH CAMOKOHTPOJISl, CAMOOILICHKH, IPUHATHS PELICHUN U OCYILECTBICHUS
OCO3HAHHOTO BBIOOpA B y4eOHOW U MO3HABATEILHOU IEITEIBHOCTH;

- yYMEHHME OIpeAeNATh IOHATHS, Cco3AaBaTb OOOOILIEHUS, YCTaHABIMBATh AHAJIOTHH,
KJ1accu(pULpPOBaTh, CAMOCTOSTENILHO BBIOMpPATh OCHOBaHMSA M KPUTEPHM AJS Kiaccu(UKanuy,
YCTaHABIMBATh IMPUYMHHO-CICJCTBEHHBIE CBS3M, CTPOUTb JIOTUYECKOE PACCYKICHHE,
YMO3aKJII04YeHNE (MHIYKTUBHOE, NEAYKTUBHOE U 110 aHAJIOTMH) U JI€JaTh BHIBOJIBI;

- yYMEHHE CO3/1aBaTh, IPUMEHATh U IPEe0OPa30BbIBATh 3HAKU U CUMBOJIbI, MOAEIH U CXEMBI JJIs
peleHus yueOHbIX U 03HaBaTEIbHbIX 3a/1ay;

- CMBICIIOBOE YTEHUE;

- YMEHHE OpPTaHU30BBIBATh yUYeOHOE COTPYIHUUECTBO U COBMECTHYIO JIEATEILHOCTD C YUYUTEIEM
U CBEpPCTHUKaMH; padOTaTh WHAMBHUIYaJbHO W B TpYIIE: HAXOAWUTh OOLIee pEeUIeHHe |
paspematb KOH(MIMKTHI Ha OCHOBE COTJIACOBAaHUs MO3ULMHI U Y4€Ta HHTEPECOB; (POPMYIUPOBATD,
apryMeHTUpPOBATh U OTCTaUBaTh CBOE MHEHHUE;



- YMEHHE OCO3HAHHO HCIIOJb30BaTh pEYEBBIE CPEACTBA B COOTBETCTBUM C 3aJadye
KOMMYHHKAIIMH ISl BBIPA)KEHUSI CBOUX YYBCTB, MbICIIEH M MOTpeOHOCTEW; IUIAHUPOBAHUSA U
peryisilud CBOEH IEATEIbHOCTH; BJIAJICHUE YCTHOM M IUCBMEHHOM PEYbl0, MOHOJOTHYECKOU
KOHTEKCTHOM PEubl0; pa3BUTHE MOTHBALMU K OBJIAJCHUIO KYJIbTYPO aKTUBHOTO MOJb30BAHUS
CJIOBApsSIMHU U IPYTUMHU ITIOUCKOBBIMH CHCTEMaMU;

- (popmupoBaHUEe U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIOIB30BAHUS HHPOPMALIMOHHO-
KOMMYHHUKAITMOHHBIX TexHonorui (nanee MKT — komneTeHun);

- (opmMupoBaHHE U pPa3BUTHUE HKOJOTMUECKOTO MBINUICHHS, YMEHHE HPUMEHSATh €ro B
MO3HABATEIPHOM, KOMMYHHKATHBHOM, COIMAJIBHOW TpPaKTHKe MW  IpodeccroHaTbHOM
OpHUEHTAIIH.

BbinycKHHK HAYYUTCS:

- XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HA0JI0/ICHIE, U3MEPEHHUE, SIKCTICPUMEHT;

- CBOMCTBA TBEPABIX, KUAKUX, Fa3000pa3HbIX BEIIECTB, BbIIEIAA UX CYLIECTBEHHbIE IPU3HAKY;
- PacKpbIBaTb CMBICI OCHOBHBIX XMMHMUYECKHX IOHATHH «aTOM», «MOJIEKYJIa», «XMMHYECKUN
JJIEMEHT», «IPOCTOE BEILIECTBO», «CJIOKHOE BEILECTBO», «BAJEHTHOCTb», «XHUMHUYECKas
peakiuus», UCII0JIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

- pacKpbIBaTh CMBICJ 3aKOHOB COXPAaHEHUs] MAacChl BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON TEOPHH;

- pa3In4aTh XUMUYECKUE U (PU3HUECKHE SBICHNUS;

- Ha3bIBaThb XUMUYECKHUE DJIEMEHTBHI;

- ONIPENIEIATh COCTAB BELIECTB M0 UX (POpPMYyIaM;

- BAJICHTHOCTb aTOMa 3JIEMEHTA B COCIUHEHUSX;

- OIPEIENATh TUIl XUMHUYECKUX PEAKLM;

- Ha3bIBaTh MPU3HAKH U YCIOBUS IPOTEKAHUSI XUMUUECKHUX PEAKLIN;

- BBISABJIATH IPU3HAKH, CBUIETEILCTBYIONIME O MPOTEKAHUN XUMUYECKOM peakiuu npu
BBITIOJTHEHUH XUMUYECKOTO OIbITA;

- COCTaBJIATh POPMYJIbI OUHAPHBIX COETUHEHUH;

- COCTaBJIATH YPaBHEHUSI XUMUYECKUX PEaKIIHi;

- co0ro1aTh NpaBuiia 0€30MacHOM pabOoThI NP IPOBEAECHUH OIIBITOB;

- IOJIL30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM U MTOCYI0H;

- BBIYHCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACCHI BEIIECTB;

- BBIYUCIISITH MAaCCOBYIO JIOJIF0O XMMHUYECKOI'0 3JIEMEHTA 110 (OpMYJI€ COEAUHEHMUS;

- BBIYUCIIATH KOJUYECTBO, 00bEM MJIM MAcCy BELIECTBA 10 KOJIUYECTBY, 00bEMY, Macce
peareHToB WIM IPOAYKTOB PEAKIUY;

- XapakTepu30BaTh (PU3NUECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB: KUCIOPOaa U
BOJIOPOJIA;

- IOJIy4aTh, COOMPATh KUCIOPO U BOAOPOL;

- pacrio3HaBaTh ONBITHBIM IIyTEM Ia3000pa3HbIe BEIIECTBA: KUCIOPO, BOJOPOLI;

- pacKpbIBaTh CMBICI 3aKOHa ABOrazpo;

- PACKpBIBATh CMBICII IOHATUH «TEIIOBOM 3(P(HEKT peakLun», «MOJISIPHBIA 00beM»;

- XapaKTepu3oBaTh (PU3NYECKHE U XMMUYECKHE CBOMCTBA BOJIBI,

- pacKpbIBaTh CMBICI IOHATHS «PaCcTBOP»;

- BBIYHCIIATH MACCOBYIO JIOJIFO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

- IPUTOTOBJIISATH PACTBOPHI C OIIPEIEIICHHON MacCOBOM JI0JIEW PAaCTBOPEHHOIO BEILIECTBA;

- Ha3bIBaTh COEAMHEHMS U3YUYEHHBIX KJIACCOB HEOPTAHUYECKUX BEILECTB;

- XapaKTepH30BaTh (PH3NUECKUE U XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX
BEIIIECTB: OKCHUIOB, KHCJIOT, OCHOBAHMI, COJICH;

- ONIPEIENATh IPUHAJIEKHOCTD BELECTB K OIIPEIEICHHOMY KJIacCy COEUHEHM;
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- COCTaBJIATH (POPMYJIbI HEOPTraHMUECKUX COSMHEHUI N3YUEHHBIX KJIaCCOB;

- NPOBOJUTH OIBITHL, MOATBEPKAAIONINE XUMUUECKHE CBONCTBA N3YYCHHBIX KJIACCOB
HEOPraHMYECKHX BEILECTB;

- pacno3HaBaTh ONBITHBIM ITyTEM PAaCTBOPBI KUCIIOT U IIEI0YEH 110 U3MEHEHHUIO OKPACKU
MHIUKATOpa;

- XapaKTepU30BaTh B3aUMOCBS3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COECIUHEHMI;

- packpbiBatTh cMmbici [lepuognyeckoro 3akona J[.1. Menpaeneena;

- 00BACHATH (PU3UYECKHIA CMBICII aTOMHOTO (ITOPSAAKOBOT0) HOMEPa XUMUYECKOTO JIEMEHTA,
HOMEPOB I'PYIIILI ¥ IIeproaa B nepuoandeckou cucreme .M. Menneineesa;

- 00BACHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHHSI aTOMOB, CBOMCTB JIEMEHTOB B IIpeieiax
MaJibIX IEPUOJ0B U IJIaBHBIX NOJIPYII;

- XapaKTeprU30BaTh XUMUYECKUE JIEMEHTHI (OT BOJOPOAA 0 KAJIbLUs) HA OCHOBE UX MOJOXKEHHS
B nepuoanueckoii cucreme /[.J1. MenneneeBa n ocoOEHHOCTEN CTPOEHUS UX aTOMOB;

- COCTaBJIATh CXEMBI CTPOCHUS aTOMOB ITEpBbIX 20 371€EMEHTOB NepruoaudecKkon cucreMsl 1. 1.
Menneneena;

- PaCKpBIBaTh CMBICI MTOHATHH: «XUMHYECKAs! CBS3bY, «QJEKTPOOTPULIATEIBHOCTBY;

- XapaKTepHU30BaTh 3aBUCUMOCTh (PHM3UUECKUX CBOMCTB BELIECTB OT THUIA KPUCTAIITMUECKOM
PEILIETKY;

- OIPENENATh BUJ XUMHUUECKON CBS3H B HEOPIrAaHUUYECKUX COETMHEHUSX;

- M300pakaTh CXE€MBbI CTPOEHUS MOJIEKYJ BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMHU
XUMHYECKHUX CBSI3EH;

- PacKpbIBaTbh CMBICI MOHATUH «HOH», «KATUOHY», KAHUOHY, «IJEKTPOIUTHI», «HEAIEKTPOIUTHIY,
«QIEKTPOIMTUYECKAS JUCCOLUALIUAY», OKUCIUTENDY, «CTEIIEHb OKUCIIEHUSD» «BOCCTAHOBUTEIDY,
«OKHCJICHHUEY, «BOCCTAHOBJIICHHUEY;

- OIPENENATh CTENIEHb OKUCIEHUS aToOMa 3JIEMEHTA B COEJUHEHNY;

- PacKpbIBaTh CMBICII TEOPUH JIEKTPOJUTHUECKON TUCCOLUALINH;

- COCTaBJISATh YPABHEHHUS JIEKTPOJIUTUYECKON TUCCOUALIMY KUCTIOT, IEJI0YEH, COJIEH;

- 00BACHATH CYLIHOCTb IIPOLECCA MIEKTPOIUTHYECKOHN TUCCOLUALMN U PEaKii HOHHOTO
oOMeHa;

- COCTaBJISITh MOJHBIE U COKPAICHHbIE HOHHBIC YPABHEHUS peaklui 0OMeHa;

- OTPENeNATh BO3MOKHOCTh TPOTEKAHUS peakluii HOHHOTO 0OMEHa;

- IPOBOAUTDH PEAKLUH, TIOATBEPKAAIOIINE KAUECTBEHHBIN COCTAaB Pa3IMYHbIX BELIECTB;
OIIPEAEIIATh OKUCINTEND U BOCCTAHOBUTED;

- COCTABJIATH YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINN;

- Ha3bIBaTh (PAKTOPBI, BIMSIOIINE HA CKOPOCTh XUMUUECKON PEaKIIny;

- KJIacCU(pULIMPOBATh XUMUYECKHE PEAKLIUH IO PAa3IUYHBIM IPU3HAKAM;

- XapaKTepU30BaTh B3aUMOCBS3b MEKIY COCTABOM, CTPOEHUEM M CBOMCTBAMH HEMETAILIOB;

- TMPOBOJUTH ONBITHI 0 MOIYYEHHUIO, COOMPAHUIO U U3YUYEHUIO XUMUYECKUX CBOHCTB
ra3zoo0pa3HbIX BELIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa;

- pacrio3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIe BEIIECTBA: YIVIEKUCIIbIM ra3 1 aMMHaK;

- XapaKTepU30BaTh B3aUMOCBS3b MEKAY COCTABOM, CTPOEHHEM U CBOMCTBAMH METAJIJIOB;

- Ha3bIBaTh OpPraHUYECKUE BEIIeCTBA MO MX (opMyse: MeTaH, 3TaH, 3TUJICH, METaHOJI, ITAHOII,
IJIALEPUH, YKCYCHas KHUCJIOTa, aMHUHOYKCYCHasi KHUCJIOTa, CTCAapUHOBAas KHUCJIOTA, OJEHUHOBAs
KHCJIOTa, TIII0K034;

- OLICHMBATh BIUSHUE XUMUYECKOTO 3arPsI3HEHUS OKPYKAIOILEN Cpelbl HA OPraHU3M YEJIOBEKa;

- FPaMOTHO 00OpaIIaThCs C BEUIECTBAMH B [TIOBCEIHEBHOM KHU3HU;

- OIPEACIIATH BO3MOKHOCTD ITPOTEKAHNS PEAKLIUN HEKOTOPBIX NMPEACTABUTEIEH OPTraHNYECKUX
BEILECTB C KUCIOPOAOM, BOJOPOAOM, METAJUIAMU, OCHOBAaHUSMHU, FaJIOT€HAMH.

BbIlIyCKHI/IK MOJYYUT BO3MOKHOCTD HAYYUTHCH:
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- BBIIBUTaTh M NPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKUX CBOWCTBAxX BEILECTB Ha
OCHOBE MX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNAaTh B XMMUYECKHE PEAKIMH, O XapaKkTepe
U MPOJYKTaX Pa3IMYHbIX XUMUYECKUX PEAKIINIA;

- XapaKTepHU30BaTh BELIECTBA IO COCTaBY, CTPOEHUIO U CBOMCTBAM, YCTaHABIMBATh PUUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEKAY JaHHBIMU XapaKTEpPUCTHKaMH BEIECTBA;

- COCTaBJIATh MOJIEKYJIIPHBIC U MIOJHbIE MOHHBIE YPABHEHHSI 110 COKPALIEHHBIM HOHHBIM
YPaBHEHUSAM;

- IPOrHO3UPOBATh CIOCOOHOCTH BEILIECTBA MPOSBIATH OKUCIUTEIbHbIE WIIM BOCCTAHOBUTEIIbHbIE
CBOICTBA C yUETOM CTEIIEHEN OKUCIEHUS 2JIEMEHTOB, BXOJAIIMX B €M0 COCTaB;

- COCTaBJISATH YPaBHCHUA peaKuHﬁ, COOTBCTCTBYIOIIHUX IMOCJICAOBATCIIBHOCTU HpeBpaH_leHI/Iﬁ
HEOPTraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB;

- BBIABUI'aTb U MMPOBEPATH OKCIICPUMCHTAJIBHO 'MITIOTE3bI O PE3YyJIbTaTax BO3I[CI7ICTBI/I$I Pa3INIHBIX
(akTOpPOB HAa M3MEHEHUE CKOPOCTH XMMHUYECKON peaKlny;

- HCIIOJBb30BATh HpI/I06p€T€HHBI€ SHaHUA OJI SKOJIOTMYCCKU I'PpaMOTHOI'O IIOBECACHUA B
OKpY>Karolleu cpeae;

- HCIIOJBb30BaTh HpI/IO6peT€HHLI€ KIIFOYCBBIC KOMIICTCHIUMW TIIPHU BBIIIOJHCHUU IIPOCKTOB U
y4eOHO-HUCCIIEIOBATENbCKUX — 3a/lad [0 H3YYEHHUIO CBOWCTB, CIIOCOOOB TONYYEHUS H
pacro3HaBaHUsI BELIECTB;

- 00BLEKTUBHO OLICHUBATh I/IH(l)OpMaHI/IIO 0 BCIICCTBAX U XUMHNYCCKUX IIPOLCCCax;

KPUTUYECKH OTHOCHUTHCS K IICEBAOHAYYHOI HH(POPMAaLIUU, HET0OPOCOBECTHOM pekiiame B
CpeJICTBaX MaccoBOW MH(pOpMAIUY;

- OCO3HaBAaTh 3HAUYEHHE TEOPETUYECKUX 3HAHUM IO XUMUU [T IPAKTUYECKON JeSATEIbHOCTH
YeJI0BEKa;

- co3JaBaTh MOJEIU U CXEMbl Ul pEIIeHUs y4yeOHBbIX U I103HABaTEJbHBIX 3aJay; MOHUMATh
HEO0OXOUMOCTh COOJTIOICHHSI TIPEANMMCAHNN, TIPE/IJIaraéMbIX B HHCTPYKIIUAX 10 UCIIOIH30BaHUIO
JIEKapCTB, CPEICTB OBITOBOM XUMHHU H JIP.

Paznen 11
Conep:xxanue y4eOHOro npeamera

B cucreme ectecTBeHHOHaAYy4HOTro 00pa30BaHUS XMMHMS KaK y4eOHBIN MpeaIMeT 3aHUMAeT
Ba)XHOE MECTO B IO3HAHMUHM 3aKOHOB NPHUPOIBI, (OPMHUPOBAHMHM HAYYHOM KAapPTUHBI MHpa,
CO31aHMHU OCHOBBI XMMHWYCCKUX 3HaHI/II>'I, HGO6XOI[I/IMI>IX JIIsL HOBCGI[HCBHOﬁ KHN3HU, HAaBBIKOB
3I0POBOTO M 0E30IaCHOTO /ISl YEeJIOBEKa M OKPYXKAIOLIel ero cpeabl o0pasa KM3HH, a TaKkKe B
BOCIIUTaHUH YKOJIOTUYECKON KYJIBTYPBI.

VCenemHocT M3y4eHUS XHMHHM CBsI3aHa C  OBJAJCHHEM XHMHYECKUM  SI3BIKOM,
coOtofieHeM MpaBuUil Oe30MacHON padOThl IPU BBINOJIHEHUH XHUMHUYECKOIO SKCIIEpUMEHTA,
0CO3HAaHHEM MHOTOYHMCIICHHBIX CBSI3€il XUMHH C APYyruMu npeaMeTaMu MKOJIBbHOI'O Kypca.

[lporpamma BkIIOYaeT B ceOsl OCHOBBI HEOPIaHWYECKOH W OPraHUYECKOH XHUMUH.
I'maBHOW wuIeell mporpaMmbl SIBISETCS CO3JaHME 0a30BOTO KOMIUIEKCA OIOPHBIX 3HAHUH 10
XMMUH, BBIPAXKEHHBIX B OpME, COOTBETCTBYIOIICH BO3PACTY 00yUarOIIHXCS.

B conmepxaHum maHHOTO Kypca TIPEICTAaBICHBI OCHOBOIIOJATAIOIINE XUMHYECKUE
TEOPETUYECKHE 3HAHUS, BKIFOYAIOIINE U3yUYeHHE COCTaBa M CTPOSHHSI BEIIECTB, 3aBUCUMOCTH UX
CBOWCTB OT CTPOEHUS, MPOTHO3MPOBAHUE CBOMCTB BEILIECTB, MCCIIEOBAHUE 3aKOHOMEPHOCTEH
XMMHUYECKUX TIPEBPAIICHUH M TyTeH YNpaBIEHUS HMH B IEISIX IIOJYYCHHS BEIIECTB U
MaTepHaoB.



TeopeTnuecKkylo OCHOBY U3Y4YEHHsS HEOPraHMUYECKOM XUMHUHU COCTABIIAET AaTOMHO-
MoJieKynapHoe ydyeHue, [lepuoanueckuit 3akon J[.M. MenaeneeBa ¢ KpaTKUMU CBEACHUSMHU O
CTPOCHMM aToMa, BUAAX XMMHMUYECKOH CBSI3M, 3aKOHOMEPHOCTSX IPOTEKAaHUS XUMHUYECKHX
pEeaKLnid.

B usyueHunm kypca 3Ha4MTENbHAs POJb OTBOAMUTCS XUMHUYECKOMY SKCIEPUMEHTY:
IIPOBEICHUIO MPAKTUYECKUX U Ja0OpaTOPHBIX PabOT, ONMUCAHHIO PE3YJIbTaTOB YYEHHYECKOIO
AKCIIEPUMEHTA, COOIIOICHUIO HOPM U IIPaBUJI 0€30MacHOM pabOoThl B XMMHUECKOH JIabOpaTOpuu.

Peanu3anus naHHOM mnporpamMmbl B IIpolecce OOydeHHsl MO3BOJIMT O0YYaroIUMCs

YCBOUTH KJIFOUYEBBIE XUMUYECKUE KOMIIETEHIIMHU U MOHATH POJIb U 3HAYEHUE XUMUU CPEAU
JIPYTUX HAayK O IPUPOJE.

W3yuenne npeamera «XuMHs» B 4acTU (OPMHUPOBAHUS Yy OOYy4alOUIMXCS HAy4HOTO
MHUPOBO33PEHHUS, OCBOEHHs OOIEHAYYHBIX METOJOB (HAOJIOJEHHE, U3MEPEHUE, HKCIEPUMEHT,
MOJIETUPOBAaHNE), OCBOCHMSI MPAKTUYECKOTO MPHUMEHEHHUS Hay4yHbIX 3HAHUI OCHOBAaHO Ha
MEXIIPeIMETHBIX CBs3siX C mpeameramu: «buonorus», «I'eorpadus», «ctopus»,
«Jlureparypa», «Marematuka», «OCHOBBI 0€30MACHOCTH KHU3HEIEATEIbHOCTHY», «Pycckuit
SI3BIKY, «Du3nkay, « IKOIOTHsI».

I[lepBoHaYaJbHBbIE XMMHYECKHE TOHATHUS

IIpenmer xumuu. Tena u BemiectBa. OCHOBHBIE METOJbl TNO3HAHUS: HAOIIOACHUE,
U3MEpEHUE, dKCIepUMEHT. PU3NYeCKUe U XUMHUYECKHUE sBJICHUSA. YUCThIE BELIECTBA U CMECH.
CniocoOnl pasneneHust cMeceil. AtoM. Moitekyna. XUMHYECKUH AJIE€MEHT. 3HaKU XHUMHYECKUX
anemeHToB. llpocThle U cioxkHblEe BemecTBa. BaneHTHOCTh. 3aKOH IOCTOSIHCTBA COCTaBa
BemlecTBa. Xumudeckue (opmyinbl. Munekcbl. OTHOCUTENbHAas aTOMHas M MOJIEKYJsIpHas
Maccel. MaccoBast 7011 XMMHYECKOrO 3JIEMEHTAa B COCIMHEHMHM. 3aKOH COXPAHEHHUs MacChl
BemiecTB. XuMudeckue ypaBHeHUs. KoadoummeHTsl. YcClnoBuUS W TpPHU3HAKH TPOTEKAHUS
XMMHUYECKHX peakiuidl. MoJib — equHHIa KOJMYeCcTBa BelecTBa. MossipHas macca.

Kucsopoa. Bonopona

Kucnopon — xumuyeckuit snemeHT M mpoctoe BemiecTBo. O30H. CoctaB Bo3ayxa.
®usznueckue M XUMHUYECKHE CBOMCTBAa Kuciopona. [lomydeHne W mpUMEHEHUE KHCIOPOJa.
TerutoBoit 3pdexT xumuueckux peaknuid. [oHsITHE 00 3K30- M SHIOTCPMHUYCCKUX PEAKIUAX.
Bonopon — XxuMHYECKUI AJIEMEHT U MPOCTOE BEIecTBO. PU3NUECKHE U XUMUYECKUE CBOMCTBA
Boznopoza. [lomyuenue Bogopona B naboparopuu. Ilonydenue Bomopoaa B MPOMBIIUIEHHOCTH.
[Ipumenenue Bogopona. 3akoH ABoraapo. MossipHblil 00beM razoB. KauecTBeHHbIE peakMi Ha
ra3oo0pas3Hbie BemecTBa (KUCIopo, Boaopoa). OObeMHbBIE OTHOIIECHUS Ta30B MPU XUMHUYECKUX
peaKkuusx.

Bona. PacTBopbl

Bona B mpupone. Kpyrosopor Boasl B npupoje. @U3NYecKue U XMMHUUECKHE CBOWCTBA
BoAbl. PactBOphl. PacTBoprMocTh BemiecTB B Boje. KonnenTpauust pactBopoB. MaccoBast qoiist
PacTBOPEHHOr0 BEUIECTBA B PACTBOPE.

OcHOBHbBIE KJI1ACChl HEOPTAHMYECKUX cOeIHHeHMit

Oxcunpl.  Knaccudukanums. Homenknatypa. @usnueckue CBOHCTBa  OKCHIOB.
Xumunyeckue cBoWcTtBa OkcuaoB. llomydennme wu  npuMeHeHume okcuaoB. OCHOBaHUS.
Knaccudpukanus. Homenknarypa. @usndeckue cBoiicTBa ocHoBaHHil. [lomyueHne ocHOBaHUH.
XuMHUecKue CBOHCTBa ocHOBaHMU. Peakumsa weirpanuzanun. Kucnortsl. Knaccuduxanus.
Homenknarypa. ®usnyeckue cBoiicTBa KuCHOT. [losyyeHne W TNpPUMEHEHHE  KHUCIOT.
XuMHuecKkue cBoMCTBa KUCIOT. MIHaukaTopel. I3MeHeHne OKpacku MHAMKATOPOB B Pa3IMYHBIX
cpenax. Comu. Knaccudukanus. Homenknarypa. ®@usnueckue cBoiicta coneil. Ilomydenue u
MpUMEHEHHue coneil. XUMU4ecKne CBOMCTBa cosieil. ['eHeTmueckas CBsI3b MEXIy Kilaccamu
HeOpraHnueckux coenuHeHui. [Ipodaema 6€30mMacHOTO UCTIOIB30BAHMS BEIIECTB M XUMHUUECKUX



pEaKUHii B MOBCEIHEBHOM *KU3HU. TOKCHUYHBIE, TOPIOYME U B3PBIBOOINIACHBIC BELECTBA. brITOBas
XUMHYECKasi [PaMOTHOCTb.

Crtpoenue atoma. Ileproanyeckuii 3aKOH M NMEePUOAMYECKA CUCTEMa XMMHYECKHX
semenToB /.. MeHnaesieeBa

Crtpoenue aroma: sApo, dHepreTudeckuil ypoBeHb. CocTaB sapa aTtoma: MPOTOHBI,
HeuTpoHsl. M3oronsel. Ilepuogmueckniti 3akon J[.M. MenneneeBa. Ilepumonnueckas cucrema
xumuyeckux snemeHtoB .M. MenneneeBa. ®dusmyeckuili CMbICI aTOMHOTO (TIOPSIKOBOTO)
HOMEpa XUMHUYECKOTO 3JEMEHTa, HOMepa TPYNNbl M MEepUuoja TMEePUOTUYECKON CHCTEMBI.
CtpoeHue »sHepreTMuyeckux ypoBHEHl aTomMoB mepBbiXx 20 XHUMHUYECKHX 3JIEMEHTOB
nepuoauueckor cucremel J.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHUs] CBOMICTB aTOMOB
XMMHUYECKHUX JJIEMEHTOB M UX COECIMHEHUN Ha OCHOBE IOJIOXKEHMS B MEPUOJUYECKON CHCTEME
J.1. MenneneeBa u crpoerus atroma. 3Hauenue [lepuoandeckoro 3axona /.M. Menneneena.

Crpoenne BemecTB. XuMn4yeckasi cBsi3b

DNEeKTPOOTPULIATEIBHOCTh aTOMOB XMMHUECKHUX 2JIeMEeHTOB. KoBaneHTHast Xumuieckas
CBsI3b: HeMoJIApHas U nossipHas. [loHaTre o BOAOPOIHOM CBSI3U U €€ BIUSHUM Ha (hru3nyeckue
CBOIicTBa BemiecTB Ha mnpuMmepe Bonabl. MoHHas cBA3b. Meramndeckas cBA3b. Tumb
KPUCTAIITMYECKUX PEIIETOK (aTOMHAsl, MOJIEKYJISIpHAsi, HOHHAs, METAJUTMYECKast ). 3aBUCUMOCTD
(U3NYECKUX CBOICTB BEIIECTB OT TUIA KPUCTAJUIMIECKOM PEIIeTKH.

XuMHnuyecKue peakuuu

[lonsiTue 0 cCKOpPOCTH XMMHYECKON peakuuu. PakTopbl, BIHUSIOUME HA CKOPOCTb
xumudeckor peakiuu. [lonarue o katammsartope. Knmaccupuxarumss XMMHYECKUX PEaKIM IO
pa3IUYHbIM TPU3HAKAM: YHCIY M COCTAaBY HMCXOJHBIX W IOJIYYEHHBIX BELIECTB; U3MEHEHUIO
CTEINEHEW OKUCIICHUSI aTOMOB XUMHUYECKUX AJIEMEHTOB; MOTJIONICHUIO WIH BBIACICHUIO SHEPIUU.
DJIEKTPOJIMTHYECKAST JTUCCOIMAUS. JEKTPOJMUThI W HeneKTpoiuThl. HMoubl. Katuouel u
aHuoHbl. Peakuuu wMOHHOrO oOOMeHAa. YCIOBHS NPOTEKaHMS pPEAKIMH HOHHOTO OOMEHa.
DNEKTPOJIUTHYECKAs JUCCOIMALUA KHUCIOT, Menodeit u coneil. CTeneHb OKHCICHUS.
OnpenesneHre CTENEHU OKHUCIEHHS AaTOMOB XHUMHUYECKHX OJEMEHTOB B COEAMHEHMSIX.
Oxucaurens. BoccranoButeinb. CylIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI.

Hemerasuasl 1V — VI rpynn u ux coequHeHust

[lonoxkeHne HeMETaUIOB B IEPUOAMYECKOM CHUCTEME XHMHMUYECKUX 3yeMeHToB /JI.J.
MenpeneeBa. O0iiue cBOcTBa HeMeTaIoOB. [ 'anoreHsl: pu3NYECKUe U XUMUYECKUE CBOMCTBA.
CoenuHeHHs TaJOT€HOB: XJIOPOBOJOPOJ, XJIOPOBOAOpOAHAs kuciota u ee comu. Cepa:
¢usnyeckue u XxuMudeckue cBoiictBa. COEIUHEHUS! Cephbl: CEPOBOIOPOJ, CYIb(UIbI, OKCHUIBI
cepbl. CepHas, CepHUCTass M CEPOBOAOPOJHAS KHUCJIOTHI M HMX COJU. A3OT: (Qu3NYeCKue u
xumuyeckue cporctBa. AMMmuak. Conu ammoHusi. Okcunbl a3ota. A30THasi KUCIOTa U €€ COJIM.
®dochop: pusnyeckne n xumuueckue cpoirictBa. CoemauHenus: docdopa: okcun dochopa (V),
optodocopHas KuCIOTa M €€ CONU. YIiIepod: (u3nyeckue M XUMHUYECKHE CBOMCTBA.
Amnotponusi yriepona: anmas, rpadur, kapouH, Qymiepensl. CoeTUHEHHs YTIepoia: OKCHIBI
yriepona (1) u (1V), yronsHas kucnora u ee conu. KpeMHHI 1 €ro coeIMHEHHUS.

MeTaJ/uibl M UX COEUHEHUSI

[lonoxeHne MeETAIIOB B MEPUOJUYECKONM CHUCTEME XHUMHUYecKux dieMeHtoB JI.U.
MenpneneeBa. MeTtauibl B TIpUpoie M oOmIMe crocoObl ux mosrydeHus. OOmue dusnyeckue
cBoiictBa MeramioB. OOIIMEe XMMHYECKHME CBOWMCTBA METAIIOB: PEAKIMH C HEMETaJUIaMH,
KHCIIOTaMHU, COJISIMU. DJIEKTPOXUMUYECKUI psij HanpspkeHuid metanos. lllenounsie MeTanasl u
ux coeauHenus. llleaouHo3emenbHble METAIIIBI U UX COEIUHEHUS. ATIOMUHUN. AM(OTEPHOCTH
okcyaa M rugpokcuna amromuHus. JKeneso. CoequHeHMs Kelle3a MU MX CBOMCTBA: OKCHUBI,
rugpokcusl u conu skenesa (1 u 111).

IlepBoHayajibHbIE CBeleHNS] 00 OPraHUYeCKMX BellecTBax

[TepBOHAYaTBEHBIE CBEICHHS O CTPOCHUH OPTaHUYECKUX BEIIECTB. Y TNICBOAOPOIBI: METaH,
9TaH, OTWIeH. VICTOYHMKH  yIJI€BOJOPOJOB:  HPUPOAHBIA  Ta3, He(Th,  yrojb.

8



Kucnopoaconepxaiye COeIMHEHUs: CHOUPTHI (METAHOJ, ATAHOJ, TIHUIEPUH), KapOOHOBBIE
KUCJOTHI (YKCYCHasl KMCJIOTa, aMUHOYKCYCHasl KMCJIOTa, CTEApUHOBAsI U OJIEMHOBAsl KHCIIOTHI).
Buonmornveckn BakKHbIE BEIIECTBA: JKUPBI, TIIOKO3a, Oenku. XHUMHYECKOe 3arps3HEHHE
OKPYKAIOIIEH CpeMbl U €ro MOCIEICTBUS.

Tunsl pacyeTHBIX 321a4:

Brruncnenue MaccoBoil 10U XUMHUYECKOTO AJIeMEHTa 10 (hopMylie COeTUHEHUSI.

VYcranoBneHue npocTeiineit GopMyIibl BEIIECTBa 10 MACCOBBIM JIOJISIM XUMHYECKUX
JJIEMEHTOB.

Berauciienus mo XuMHYECKUM YPaBHEHHSM KOJIMYEeCTBa, 00beMa, MacChl BEIIECTBA 110
KOJIMYECTBY, 00bEMY, MacCe peareéHTOB WU MPOIYKTOB PEAKIIUH.

PacueT MaccoBoi 011 paCTBOPEHHOTO BEILIECTBA B PACTBOPE.

IIpuMepHbIe TeMbI NIPAKTHYECKUX PadoT:

JlaboparopHoe 060pyaoBaHue U TpueMbl oOpaileHus ¢ HuM. [IpaBuia Ge3onacHoit
paboThl B XUMUYECKON J1a00paTOpUH.

OuncTKa 3arpsA3HEHHON NOBaPEHHOM COJIU.

[Ipu3Haky npoTEKaHUs XUMUYECKUX PEaKIUH.

[lonmyueHue kucnopoaa U U3y4eHHUE €r0 CBOKCTB.

[Tonydyenue BOgOpO/Ia M U3yUYEHHE €TI0 CBOMCTB.

[IpurorosneHue pacTBOPOB C OIIPEAECICHHON MACCOBOM J10JIEW paCTBOPEHHOTO BEIIECTBA.

Pemenne skcniepuMeHTaIbHBIX 337a4 110 TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKHUX
COEIUHEHUI.

Peakuun nonHoro oOMeHa.

KauecTBeHHBIE peakiuy Ha HOHBI B PACTBOPE.

[TonyueHne ammuaka U U3y4eHUE €ro CBOWCTB.

[lomyueHune yriekuciioro ra3a u U3y4eHUe ero CBOMCTB.

Pemenne skcnepumeHTanbHbIX 3a0a4 1o teme «Hemeramnsr [V — VII rpynmn 1 ux
COCIMHEHUIN.

Pemenue skcriepuMeHTANBHBIX 3a7a4 0 TeMe «MeTauibl U UX COETUHEHUS.



Paspeu III. TemaTn4yeckoe njiaHMpoBaHue ¢ YKa3aHHEeM KOJIHYeCTBA

4YacoB, OTBOAMMBIX HA OCBOCHHEC KaKI0i TeMblI

8 KJIACC
Ne Mpumeuanue
Ne | o/m Koa- (McmoJIb30BaHMeE
Tema ypoka BO
nm| B odopynoBanus Touknu
TEeMe uacob pocra)
IlepBoHaya/ibHbIE XUMUYECKUE MOHATHSA (254)
1 1 IIpenmer xumuu. Tena u BenecTna. 1
OCHOBHBIE METO/IbI IO3HAHUS:
Ha0II0/IeHUE, U3MEPEHUE, IKCIIEPUMEHT.
2 2 | Ilpaktuyeckas pabora Nel. JlabopaTopHOe 1 Hudposas nabopaTopus
000pyoBaHKE U IPUEMBI OOPAILIEHUS C RELEON
HuM. [IpaBuna 6e3omacHol pabOTHI B Hudposoii maTunk
XUMHUYECKo# nadopatopun. CTpoeHue TEMIIepaTyphl
IJIaMEHHU. CnouproBka
Cseua.
3 3 dusnueckre 1 XUMUYICCKHUE SBICHUS 1
4 4 | Yuctsle BemecTBa U cMecu. CriocoObl 1
paszaeneHust cMecen
5 5 [Tpaktuueckas padora Ne2. Ouncrka 1
3arpsAI3HEHHOW II0BAPEHHOM COJIN.
6 6 | Arom. Monekyna. 1
7 7 XUMHUYECKUI AJIEMEHT. 3HaKH XUMHUYSCKUX 1
3JIEMEHTOB
8 8 [IpocThie U ClI0KHBIE BEIIECTRA. 1
9 9 BanentHocts 1
10 | 10 | 3akoH MOCTOSIHCTBA COCTaBa BEIIECTBA. 1
11 | 11 | Xumuueckue popmynsl. MHIEKCHI. 1
12 12 | OTHOCHTENbHAS ATOMHAsI U MOJIEKYJIsipHast 1
Macchbl
13 13 | MaccoBas J0Jisl XUMHUYECKOT0 3JIEMEHTA B 1
COCMHEHUHU.
14 14 | BeruncieHne MacCcOBOU JOJIM XUMHAYECKOTO 1
aJIeMeHTa 1o (hopMyIie COeTUHEHHUS.
15 15 | YcraHoBieHHE IpOCTEHIIEH (GOPMYITBI 1
BEILIECTBA 10 MACCOBBIM JOJISIM
XUMUYECKUX 3JIEMEHTOB.
16 16 MaccoBas qoJIst XUMHYECKOTr0 DJIEMEHTA B 1
COEUHEHUN
17 17 | 3akoH coxpaHEHHUsS MaCChl BEIIECTB. 1 BEChI TCXHOXUMHUYECKHE
JleMOHCTpaIlMOHHBIN YKCIIEPUMEHT. «3aKOH WJIU 3JIEKTPOHHBIE; CBEYA;
COXpaHEHHs MACCHI BEIIECTB Kou0a rmiockomoHHas 250
MJT; JIOXKKA JIJISL COKMTaHUsI
BEILIECTB
18. | 18. | Xumwnueckue ypasuenus. KodsdduimenTor. 2
19 | 19
20 20 | YcioBus U IPU3HAKYU IIPOTEKAHUS 1

XUMHUUYECKUX PEAKLIHIM.




21

21

[IpaxTrueckas padora Ne3. [Ipuznaku
IPOTEKAaHUsI XMMUYECKUX PEaKLUl.

22

22

Moup — eaMHHLIA KOJIMYECTBA BEIIECTBA.
MounstpHaas macca.

23

23

MousipHas macca.

24

24

KonTtponsHast padota Nel mo teme
«[lepBoHavaIbHBIC XUMHYCCKUE TIOHSTHSD)

25

25

Boluncnenust no XuMUYECKUM YPaBHEHUSIM
KOJINYECTBa, 00beMa, MacChl BEIIECTBA 110
KOJIMYECTBY, 00BEMY, MacCe peareHTOB WK
IPOAYKTOB PEAKIIIH.

Kucaopoa. Bogopoxa (94)

26

Kucnopoa — XuMU4ECKHii 2JIEMEHT U
npoctoe BemiecTBo. O30H. CocTaB Bo3ayxa.

27

duznyeckre U XMMHYECKUE CBOUCTBA
KHUCJIOpOa.

28

HonyquI/Ie U IPUMCHCHHUC KHUCJIOpOaa.

29

[Ipaktuyeckas padota Ne4. ITonyduenue
KHCJIOPOJ1a U U3YYEHHE €r0 CBOMCTB.

30

Bonopona — XuMu4ecKui 3J1€EMEHT U
npoctoe BeniecTBo. [lomyyenue Bogopoaa B
naboparopun. [lonyuenue Bogopoia B
MPOMBIIIUIEHHOCTH.

31

du3nyeckre 1 XUMHUYECKHE CBOMCTBA
Bojopoa. [Ipumenenne Bogopoa.
KauecTBeHHBIC peakIuy Ha Ta3000pa3HbIe
BellEeCTBA (KUCIOPOJ, BOJIOPOL).

32

[IpaxTueckas padora Ne5. [Tonyuenue
BOJIOPO/A M U3yUEHHUE €TO CBOICTB.

33

3akoH ABorajpo. MoJsipHblif 00beM r'a30B.
OObeMHbIE OTHOILIEHUS Ta30B IIPH
XUMHYECKHUX PEaKLUAX.

34

Brruncnenus mo XuMHUYECKUM YPaBHEHHUSIM
KOJIMYECTBa, 00beMa, MacChl BEIIeCTBa MO
KOJIMYECTBY, 00BEMY, MAacCe peareHTOB WK

IIPOJIYKTOB PEAKLIUN.

Bopaa. PacTBopsbl. (54)

35

Bopga B mpupone. Kpyrosopot Bozas! B
npupone. dusnueckre 1 XUMUIECKHUE
CBOMCTBA BOABL. JIeMOHCTPAallMOHHBII
JKCIIEPUMEHT .

«Pa3znoxeHne BOJbI 3JIEKTPUIECKUM
TOKOM.

npubop s OTIBITOB (
ANEKTPHUECKUM TOKOM
HCTOYHUK MTOCTOSIHHOTQ
TOKa: TPOOUPKH — 2 MIT. ,
MIPOHYMEPOBAHHBIE;

JTYyYHHKA; CIIUPTOBKA]
MpOOKU — 2 T, MUHIIET.

36

PactBopsbl. PacTBOpUMOCTB BEIIECTB B BOJE.
Konuentpanus pactsopoB. MaccoBas 105
pPacTBOPEHHOI'0 BELIECTBA B PACTBOPE.

37

Pacuer MmaccoBo# 1011 pacTBOPEHHOTO
BEIIIECTBA B pacTBOPE.

11



38 4 | Ilpaktudeckas pabota Ne6. [IpuroroBnenue 1
pPacTBOPOB € OMpPECIICHHON MacCOBOM
JI0JIel paCTBOPEHHOTO BEIIECTBA.
39 5 | KonTponbHas pabota N2 o Teme 1
«Kucnopoa. Bonopoa. Boxa».
OcHoOBHbIE KJIACChl HEOPraHu4yecKux coegquHeHui (174)
40 1 Oxkcuapl. Knaccudukamnus. Homenknatypa 1
41 2 PuU3NYECKUE CBOMCTBA OKCHJIOB. 1
XHUMHYECKHUE CBOMCTBA OKCUJIOB.
42 3 | [lomyueHue u mpuMEHEHNE OKCHUJIOB. 1
43 4 OcnoBanus. Knaccudukanus. 1
Homenkiatypa
44 5 | dusuyeckue cBOKWCTBA OCHOBAHUH. 1
[TonyyeHre OCHOBaHUM.
45 6 | Xumuueckue CBOWCTBA OCHOBaHUI. 1 | udposas naboparopus
JlaGopaTopHsIit onbIT . «OCHOBAHUS . RELEON
Peakuus HelTpanusanum» udposoii pH. mTatus ¢
32)KUMOM; TISITh
XMMHUYECKHMX cTakaHOB (25
MJ1); IPOMBIBAJIKA.
46 7 Kucnotel. Knaccudukanus. 1
Homenknatypa. @u3nueckue cCBOMCTBa
KHCIIOT.
47 8 | [lonyueHue u mpuMEHEHNE KUCTIOT. 1
48 9 XHUMHUYECKHUE CBOMCTBA KUCIIOT. Peaknus 1
HEWUTpaIN3alnH.
49 10 | Maaukaropsl. U3MeHeHHE OKpacKu 1
WHJANKATOPOB B PA3IMYHBIX Cpeax.
50 11 | Comu. Knaccudukanus. HomeHnknatypa. 1
®u3nYEeCKUe CBOKCTBA COJICH.
51 12 | lony4yeHne u MpUMEHEHHUE COJICH. 1
52 13 | Xumuueckue CBONCTBA COJIEH. 1
53, 14, | I'enetuueckas CBsI3b MEX]Y KJIaCCAMH 2
54 15 | HeopraHMYECKUX COCTHMHCHUI.
55 16 [ [Ipaktuueckas padota Ne7. Perenue 1 | Hudposas naboparopus
AKCIIEPUMEHTAIBHBIX 3a7]a4 110 TEME RELEON
«OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX Hudposoii pH. mraTus ¢
coenuHeHuy. «Onpenenenue pH 32)KAMOM; TISITh
pPacTBOPOB KUCJIOT U IIEJIOUEH» XMUMUYECKHX cTakaHOB (25
MJT); TPOMBIBAJIKA.
56 17 | KonrtponbsHas pa6ota Ne3 o teme 1
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COEIUHEHUI.
Crpoenue aroma. [lepuoanyeckuii 3aK0H U NepruoOANIECKAs
cucreMa xuMudeckux 3jeMenToB /.. MenaeneeBa (54)
57 1 | Crpoenue aroma: si1po, SHEPreTHUECKUN 1
ypoBeHb. COCTaB siipa aToMa: IPOTOHBI,
HEUTPOHBI. 130TOIBbI.
58 2 | [lepuoamueckasi cucTeMa XUMHUIECKUX 1
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anemenToB JI.M. Menaeneera. ®usndeckuit
CMBICJT aTOMHOTO (TIOPSIIKOBOT'0) HOMEpPA
XHUMHUYECCKOI'O 3JICMCHTA, HOMepa rpynnLI nu

Mepruoaa NEPUOANIECKON CUCTEMBI.

59

[Iepnonnueckuii 3akon JI.1. Menneneesa.

60

CrtpoeHne SHEpreTHYECKUX YPOBHEN
aTOMOB epBbIX 20 XMMHYECKHX 3JIEMEHTOB
nepuoauueckon cucreMst J[. 1.
Meneneesa.

61

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
aTOMOB XMMHNYCCKHUX 3JIEMCHTOB U UX
COEMHEHUI Ha OCHOBE MOJIOKEHUS B
nepuoanueckon cucreme .M. Menneneesa
Y CTPOCHMSI aTOMa. 3HAUYEHUE
[lepnoanueckoro 3akona J[.1.
Menneneesa.

Cr

poeHue BemecTB. XuMU4YecKasi cBsA3b (44)

62

Houuas cBs3b.

63

DJIEKTPOOTPULIATETLHOCTH ATOMOB
XUMUYECKHX 3JIeMeHTOB. KoBasieHTHas
XMMHYECKAs CBA3b: HEMOJISIpHAS U
nosisipHast. [loHsATHE O BOJOPOHOI CBSA3U U
ee BJIIMAHUU Ha (pU3nvecKue CBONCTBa
BEILIECTB HA MPUMEPE BOBI.

64

MeTtannuueckas cBA3b.

65

THUIBI KPUCTAINIMUECKUX PELIETOK
(aToMHas1, MOJIEKYJIsIpHas, HOHHas,
MeTaJuIndeckas). 3aBUCHMOCTb (PU3NYECKUX
CBOICTB BEILECTB OT TUIA
KPUCTAJUIMYECKOM pemeTku. PuHaHCOoBas
IrPaMOTHOCTb. /[eMOHCTpalMOHHBIN
JKCIIEpUMEHT. «Temneparypa miaBjaeHus
BELIECTB C pa3HbIMM TUIIAMU
KPUCTAIIMYECKUX PEIIETOK»

Hudposas nabopaTopus
RELEON

udposoii naTunk
TeMIIepaTyphl IJIATHHOBBIH;
JTaTYUK TeMIepaTyphbI
TepMOnapHbIi

Xumnyeckue peakuuu (34)

66

Crenens okucnenus. Onpenenenue
CTEIIEHU OKUCJIEHHUS aTOMOB XUMHUUYECKUX
9JIEMEHTOB B COCAMHECHMSIX.

67

Oxucnurenb. BoccranoBUTEIb.

68

KonTponbhas pabora Ne4 o teme
«Ctpoenue atoma. [leproanueckuii 3aKoH
.. MenneneeBa. CTpoeHue BELIECTBA»

I[MoBTOpenue (24)

69,
70

1,2

IToBTOpeHune
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9 KUIACC

Ne Koui- Ilpumeyanue
Ne | m/m (ucmosib30BaHUE
Tema ypoka BO
nm| B odopynoBanus Touku
TeMe Hacos pocra)
XuMnueckue peakunu(24)

1 1 Crenenb okucieHus. OKUCIUTENb. 1
Boccranosurens

2 2 CyIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX 1
peaKuui.

Kucaopon. Bonopox (14)

3 1 | TeruoBo# 3(h(heKT XUMUIECKUX PEaAKIINH. 1 Hudposas
[onsiTie 00 3K30- M YIHAOTEPMHUECKUX nabopaTtopus
peaknusax. JleMOHCTpallMOHHBIN SKCIIEPUMEHT. RELEON
«TemnoBoit 3¢ ekt pacTBOpeHHs BELIECTB B [udposoii naTunk
BOJIE» TEMIIepaTyphl

TJIATUHOBBIN
Xumuueckue peakuuu (94)

4 1 | [lonsATHE O CKOPOCTH XUMHUYECKOUN pPEaKIUH. 1 Hudposas
DakTOpBI, BIUAIOIINE HA CKOPOCTh XUMHUYECKOU nabopaTtopus
peakuuu. [TonsTHEe 0 KaTamuszaTope. RELEON
JleMoHCTpaMoHHbIN ONBIT. «M3ydeHne BIusHNUs [udposoit naTunk
paznuYHbIX (PaKTOPOB TEeMIIepaTypbl
Ha CKOPOCTh PEAKIIAN TJTATUHOBBIN

5 2 | Knaccudukanus XuMHUeCKUX peakinii o 1
pa3IMYHBIM [IPU3HAKAM: YUCITY U COCTABY
VCXOIHBIX U TIOJyYEHHBIX BEIIECTB; N3MEHEHUIO
CTEIIEHEW OKUCIIEHUSI aTOMOB XUMUYECKHUX
AJIEMEHTOB; MOTJIOIIEHUIO WIH BbIIEJIEHUIO
SHEPIUM.

6 3 DNEKTPOTUTHYECKAS JTUCCOITHAITHS. 1

7 4 DJIEKTPOIUTHI U HEIJIEKTPOIUTHI. VIOHBI. 1 Hudposas
Katronb! u annoHbl. JJabopaTopHBIH OIIBIT . nmabopartopust
«CumnbHBIE U C1a0ble SJEKTPOTUTH) RELEON

udposoii maTunk
3JEKTPONPOBOAHOCTH

8 5 | OnexrponuTHueckas quccouuanus KUciorT, 1
LIEJI0YEH U CONEH.

9 6 | Peakumu nonHOTO OOMEHA 1

10 7 VYcnoBus npoTeKaHus peakuidi HOHHOTO 1
oOMeHa.

11 8 | Ilpaktuueckas pabora Nel. Peakiiuu nOHHOTO 1 Hudposas
oOMeHa. nabopaTtopus

RELEON
[udposoii naTunk
AJIEKTPOIPOBOIHOCTH

12 9 | KonrponpHas padora Nel mo teme 1

«XUMUYECKUE PEAKLIUN.
Hemerannsl 1V — VII rpynn u ux coennnenus (264)
13 1 [TonoxxeHrne HEMETAIOB B IEPUOAUYECKON 1

CHCTEME XUMHUYECKHUX 35ieMeHTOB J1.1.




Menneneesa. OO1ME CBOICTBA HEMETAJIIIOB.

14 2 | Tamorensr: pu3mueckue u XUMUIECKHE 1
CBOMCTBA.
15, | 3,4 | CoenuHeHus rajJoreHOB: XJIOPOBOIOPOI, 1
16 XJIOPOBOJOPOAHAS KHCIIOTA M €€ COJIH.
17 5 | Cepa: pusnueckre 1 XUMUYECKHE CBOMCTBA. 1
18 6 | Coenunenus cepbl: CEpOBOAOPOI, CYNIb(UIBI, 1
OKCH/IBI CEPHI.
19 7 | CepHuctas u cepoBOAOPOHAS KUCIOTHI U UX 1
COJIH.
20, | 8,9 | Cepnas kuciora. 1
21
22 | 10 | KontpompHas paboTa Ne2 o teme 1
«Hemeraiutb»
23 | 11 | AzoT: pusHyecKkre U XUMHUECKHE CBOICTBA. 1
24 | 12 | AMMuak 1
25 | 13 | Comu ammoHnus. JIabopaTOpHbIH OIIBIT. 1 | udposas
«O06pa3oBaHue coyield aMMOHUSD) nabopaTtopus
RELEON
Hudposoii natunk
AIIEKTPOIIPOBOIHOCTH
26 | 14 | IIpaktuueckas pabota Ne2.IlomyueHrne ammuaka 1
Y U3y4YCHHUE €TO CBOWCTB.
27 | 15 | Okcunsl a3ora. 1
28, | 16, | Asornas Kuciora 1 ee COJIHU. 1
29 | 17
30 | 18 | docdop: puznueckre 1 XUMHUYECKUE CBOMCTRA. 1
31 | 19 | Coemunenus docdopa: okcun pochopa (V), 1
opTodochopHast KUCIOTA U €€ COJH.
32 | 20 | Yraepox: pusndeckue u XUMHIESCKUE CBOICTBA. 1
Anorpornus yriepoaa: anmas, rpadur, KapouH,
bynnepeHsl.
33 | 21 | Coenunenus yriepoaa: okcusl yriaepoaa (1) u 1
(V).
34 | 22 | CoenuHeHus yriaepoja: yroyibHas KUCIOTa U ee 1
COJIH.
35 | 23 | Ilpaktuyeckas padora Ne3. [Tomyduenue 1
YTJIEKUCIIOTO Ta3a ¥ U3y4YEHHE €T0 CBOWCTB.
36 24 | KpemHuii 1 €ro COeIMHEHUS. 1
37 | 25 | IIpaktuueckas pabora Ned. Pemenue 1
HKCIEPUMEHTAIbHBIX 33/1a4 110 TEME
«Hemerammer IV — VII rpynm 1 ux
COEIUHEHUID.
38 | 26 | KourposbHas pabora Ne3 mo teme 1
«HemeTrannb»
MeTaiibl 1 X coequHenns (144)
39 1 | IlonoxeHue MeTauIOB B IEPUOAUUECKON 1

CUCTEME XUMHUUECKUX dieMeHTOB J[.1.
MengeneeBa. Obmue pu3ndecKue cBONCTBA
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MeTtaiioB. GuHancoBas I'paMOTHOCTb.

40 2 | Metaiuibl B mpupo/Jie ¥ 00IIHe CIIOCO0BI UX 1
MOJTy9ICHUSI.
41 3 | Ob6mue xumMuyeckre cBOMCTBa METAILIOB: 1
peaKiuu ¢ HeMeTaIaMH, KUCIIOTaMH, COJISIMHU.
42 4 | DIEKTpOXUMUYECKUI sl HANIPsHKEHUH 1
METaJIJIOB.
43, | 5,6 | lenouHbic METAIUTBI M KX COCAUHEHHUSL. 2
44
45, | 7,8 | lllenoyHo3eMenbHbIC METAILIBI U UX 2
46 COEJIMHEHUS.
47 9 | AiroMuHUI. 1
48 | 10 | AMdoTepHOCTb OKCHIA U THAPOKCUIA 1
QITFOMHHUSI.
49 | 11 [ XKene3o. 1
50 | 12 | CoenuHeHUs ene3a U UX CBOMCTBA: OKCUJIBI, 1 | Hudposas
ruapokcuasl u conu xxenesa (1 u 111). nabopaTopus
Jlaboparopusrii onbiT N2 11. «XKeneso. RELEON
OxuceHue xeiesa BO BIaKHOM BO3JIyXe» Hudpooit naTynk
JaBJICHUS
51 | 13 | IIpaktuueckas pabora NeS. Pemenue 1
AKCIIEPUMEHTANIBHBIX 3aa4 M0 TeMe «MeTaibl
U UX COCTUHEHUS.
52 | 14 | KontposnbHas padora Ne4 mo teme «MeTauibl U 1
UX COCTMHEHUS
IlepBoHauaibHBbIE CBeleHUS 00 OpraHn4veckux Bemecrsax (144)
53, | 1,2 | [lepBoHavaibHBIC CBEICHUS O CTPOCHUHN 2
54 OpPraHUYEeCKUX BEIIECTB.
55, | 3,4 | VrieBomopobl: METaH, STaH. 2
56
S7 5 | YrineBogopoabl: 3THIICH. 1
58 6 | UcTounuku yrieBoaopo0B: NPUPOAHbIH ras, 1
He(Th, YyTOIb.
59 7 | Kucnopoaconepxaiiie COeTUHEHUS: CITUPTHI 1
(MeTaHoJI, 3TaHOJ, TTUIEPHH)
60, | 8,9 | Kucnoponconep:xaiue cCOeAMHEHUS: 2
61 KapOOHOBBIE KUCIIOTHI (YKCYCHAsl KUCIIOTA,
CTEapUHOBAs M OJICMHOBAS KUCIIOTHI,
AMHHOYKCYCHasl KUCJIOTA).
62 | 10 | buomornyecku Ba)KHBIEC BEIIECTBA: KUPHI. 1
63 | 11 | buonornyecku Ba)KHBIEC BEIIECTBA: TIIIOKO3A. 1
64 | 12 | Buonoruvecku BayKHbIC BEMICCTBA: OCIIKH. 1
65 | 13 | KoutpomnbHas pabota Ne 5 «IlepBoHauanabHbIe 1
CBEJICHUSI OPraHMUECKUX BEILECTBY.
66 14 | XuMuueckoe 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl 1
U €ro MOCJe/ICTBUS.
OcHOBHBIE KJACChl HEOPTaHUYECKUX cOeTHHEeHHil (24)
67 1 | Ilpobrnema 6e30MacHOTO UCTIONH30BAHHUS 1

BCIICCTB U XUMHUYCCKUX peaKum"I B
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MMOBCEIHEBHOM JKU3HU.

68 2 | Tokcuunble, TOPIOYNE U B3PHIBOOIIACHBIE
BelecTBa. brIToBas XuMU4ecKasi rpaMOTHOCTb.
IoBTOpeHue (24)
69, 1, 2 | IloBTOpEHUE
70
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