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Paznea 1. IInanupyemMblie pe3yJbTaThbl 0CBOCHHS y4eOHOI0 MpeaMeTa
@®opMHpPOBaHHE YHUBEPCAJIbHBIX YUeOHBIX /IeiiCTBHIA.

Cranmapt ycTaHaBiaMBaeT TpeOOBaHUS K pE3ylbTaTaM OCBOCHHSA OO0YYarOIIUMHUCS
OCHOBHO 00pa30oBaTeIbHON POrPaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs:

JMYHOCTHBIM, BKIIOYAIOUIUM TOTOBHOCTb W  CIOCOOHOCTH  OOydYaroIIMXCs K
CaMOpa3BUTHIO M JIMYHOCTHOMY CaMOOMPEICICHNUI0, CPOPMUPOBAHHOCTh MX MOTHBALUU K
OOyYeHHUI0O U ILEeJICHANPABICHHON IO3HABATEIbHOW JESATENbHOCTH, CHUCTEMbl 3HAYMMBIX
COLIMAJIbHBIX U MEXIIMYHOCTHBIX OTHOUICHHM, [IEHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, OTPa’KAOLIIX
JUYHOCTHBIE U TPaKJAHCKUE TMO3UIUU B JIEATEIBHOCTH, COLHUAIbHbIE KOMIICTCHIIUH,
MIPaBOCO3HAHUE, CIIOCOOHOCTh CTaBUTh LIENIM M CTPOUTH >KU3HEHHbIC IUIAHBL, CIOCOOHOCTH K
OCO3HAHUIO POCCUNUCKON HIEHTUYHOCTH B MOJIUKYIBTYPHOM COLUYME;

MeTanpeAMeTHbIM, BKIIOUYAIOLUIUM OCBOCHHbIE OOYYarOIIMMUCA MEXIPEIMETHbBIE
MOHATHSI W yHUBEpPCAIbHBIC y4eOHBIE JCWCTBHS  (PETYJATHBHBIC, TI03HABATEILHBIC,
KOMMYHHKATHBHBIC), CIOCOOHOCTh WX UCIOJb30BaHUS B Yy4eOHOH, TO3HABATCILHON U
COLIMAJIbHOW IMpPaKTUKE, CaMOCTOSITEIbHOCTh IUIAHUPOBAHUS U OCYIIECTBIEHUS y4eOHOH
NESTeNbHOCTH ¥ OpPTaHM3allii Y4eOHOTO COTPYIHHYECTBA C TENAaroraMd M CBEPCTHHKAMH,
MOCTPOSHHUE MHANBUIYAILHOW 00pa30BaTEIbHON TPACKTOPHH;

NpeIMeTHbIM, BKJIIOYAIOIIMM OCBOEHHBbIE O0YyYarolIMMUCA B XOJ€ U3y4eHHUsS Yy4eOHOro
IpeaMeTa yMEHMsI crieu@uueckue JUisl JaHHOM IMpeIMEeTHOW 00J1IacTH, BUABI JESTEIbHOCTH 110
MOJIYYEHUI0O HOBOI'O 3HAHWA B paMKax Y4eOHOro TmIpeIMeTa, €ero MpeoOpa3oBaHUI0 W
MPUMEHEHUIO B  Yy4YEOHBIX, YYEOHO-IPOCKTHBIX U  COIMAIBHO-TIPOCKTHBIX CUTYaIUsX,
(hopMHUPOBaHHE HAYYHOTO THUIIA MBINUICHHS, HAYYHBIX MPEACTABICHUN O KITFOYEBBIX TCOPHSIX,
TUMAX W BHUJIaX OTHOIICHUM, BJIAJCHHE HAYYHOW TEPMHUHOJIOTHEH, KITFOYEBBIMH TOHSATUSIMH,
METOJaMH U TIpUeMaMHu.

JIn4yHOCTHBIE Ppe3yJbTAaThl OCBOCHHSI OCHOBHOH 00pa3oBaTebHON NPOrpaMMbl
OCHOBHOTI'O 00111er0 00pa30BaHMs OTPAKAIOT:

- BOCIIUTAHUE POCCUICKOM Ipak1aHCKON MIEHTUYHOCTU: MaTpUOTHU3Ma, YBakeHUs K OTedecTBy,
MIPOIIJIOE M HACTOSAIIEE MHOIOHAIMOHAIBHOIO Haponaa Poccun; oco3HaHMe CBOEW 3THHYECKOU
MPUHA/JIEKHOCTH, 3HAHHE HCTOPHHM, SI3bIKa, KYJIbTYpbhl CBOErO HAapoJ]ia, CBOEr0 Kpasi, OCHOB
KyJIbTYPHOTO Haclieusi HaponoB Poccun W uenoBeyecTBa; YCBOCHHE T'yMAaHHCTUYECKUX,
JEMOKPAaTUYECKUX M TPAJULMOHHBIX [IEHHOCTEH MHOTOHAIMOHAJIBHOTO POCCUIICKOTO OOIECTBa;
BOCIIMTaHHME YyBCTBAa OTBETCTBEHHOCTH U Jl0ira nepes PonnHoii;

- (opMuUpOBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
o0yJaroImuxcs K CaMOpPa3BUTHIO U €caMOOOPa30BaHUIO HA OCHOBE MOTHMBALIMU K OOYUEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U TOCTPOCHHUIO NAlTbHEHIIEH WHAMBHUIYATLHON TpPaeKTOPUU
oOpa3oBaHMs Ha 0a3e OPUEHTUPOBKHU B MUpe mpodeccuil U nmpodhecCHOHATbHBIX MPEANOUTEHHH,
Ha OCHOBE (JOPMUPOBAHHUS YBAXKUTEIHLHOTO OTHOLIEHUS K TPYLY;

- (QopmHupoBaHUE LEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd H OOIIECTBEHHON TMPAKTUKU, YYUTHIBAIOIIETO COLMATBHOE, KYyJIbTYpHOE,
SI3BIKOBOE, TyXOBHOE€ MHOT000Opa3ue COBPEMEHHOI0 MUPA;

- (hopMHUpOBaHHE OCO3HAHHOT'O, YBAXHUTEIBHOTO M JOOPOXKEIATEIHHOIO OTHOIIEHUS K JIPYrOMYy
YeJl0OBEKY, €r0 MHEHHUIO, MHUPOBO33PEHUIO, KYJIbTYpE, S3bIKY, BEpe, IPakJaHCKON MO3UIMH, K
HUCTOPHUH, KYJIbTYpE, PEIUTHH, TPaAULIMIM, S3bIKaM, LIEHHOCTAM HapojaoB Poccuum v HapoaoB
MHpPa; TOTOBHOCTH M CHOCOOHOCTH BECTH AUAJOT C JAPYTUMHU JIOABMH M JIOCTHTaTh B HEM
B3aMMOIIOHUMAaHMS;

- OCBOCHHE COIMAIBHBIX HOPM, MPAaBWJI TMOBEACHUS, pojied U (OpM COIMAIBLHON >KU3HH B
rpynmnax u cooOIecTBax, BKIIIOYas B3POCIbIE U COIIMAIbHBIE COOOIIECTBA; YUACTHE B IIKOJIHLHOM
CaMOYNpaBJieHUH U OOIIECTBEHHOH U3HU B Mpelenax BO3PACTHBIX KOMIIETEHIMHM € y4eToM
PErHOHANIBHBIX, ’THOKYJIBTYPHBIX, COLIMATIBHBIX M S KOHOMHUYECKHX 0COOCHHOCTEH;



- pa3BUTHE MOPAIbHOIO CO3HAHMA M KOMIIETEHTHOCTH B PELICHMHM MOPAJIbHBIX MPOOJIEM Ha
OCHOBE JIMYHOCTHOI'O BBIOOpa, ()OPMHUPOBAHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
MOBEJICHHSI, 0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHBIM IOCTYIIKaM;

- (opMUpOBaHME KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHHM M COTPYAHHUYECTBE CO
CBEpCTHMKAMHM, J€TbMM CTapliero W MJIQJALIEr0 BO3pacTa, B3POCIBIMH B IpoLEcce
o0pa3oBaTeNbHON, 0OLIECTBEHHO MOJIE3HOH, y4eOHO-NCCIIeA0BATENBCKOM, TBOPUYECKON B APYTHX
BUJIOB JI€ATEIbHOCTH;

- (opMUpOBaHME LIEHHOCTH 370pPOBOr0 M 0O€30macHOro o0pa3za >XU3HU; YCBOCHHUE IPABMI
WHIWBUYAIBHOTO M KOJUJICKTUBHOTO O€30MaCHOr0 MOBEACHHS B UYPE3BBIYAWHBIX CHTYalUsX,
YIPOXKAIOIIMX KU3HU U 340POBBIO JIIOJIEH, IPABUII TOBEICHUS HAa TPAHCIIOPTE U Ha 10pOrax;

- (popMHpOBaHHE OCHOB IKOJIOTMYECKOH KyJIBTYpbhl COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOT0 MBIIIJICHHS, Pa3BUTHE ONbITa 3KOJIOIMYECKH OPHUEHTUPOBAHHOHN pedieKCHUBHO-
OLIEHOYHOH ¥ MPAKTUYECKON JCATEIILHOCTH B )KU3HEHHBIX CHUTYAlHsAX;

- 0CO3HaHME 3HAYEHUs CEMbU B J)KU3HU YEJIOBEKa M 00LIeCcTBa, IPUHIATHE LIEHHOCTU CeMEHHON
KHU3HH, YBAKUTEIbHOE U 3a00TIIMBOE OTHOIICHUE K YWIEHaM CBOEH ceMbH;

- Ppa3BUTHE ACTETUYECKOTO CO3HAHMS YepPe3 OCBOCHUE XY/I0’KECTBEHHOTO HACIIEAHS HAPOI0B
Poccun 1 Mupa, TBOpYECKOH AEATENBHOCTH 3CTETUYECKOTO XapaKTepa;

- ¢opMHpOBaHHE OCHOB TIPAaBOCO3HAHHS JUII COOTHECEHHS COOCTBEHHOTO TOBEICHHS U
IIOCTYIIKOB JIpYI'MX JIIOJEM ¢ HPAaBCTBEHHbIMH IICHHOCTSIMM W HOpPMaMH IIOBEJIEHHUS,
YCTAHOBJICHHBIMM  3aKoHoJaTenbcTBOM  Poccuiickoit ~ ®enepanuu,  yOeKIEHHOCTH B
HEOOXOMMOCTH 3alUINATh MPABONOPSIOK IMPABOBBIMU CIIOCO0AMH M CPEJACTBAMH, YMEHHUN
peann30BBIBaTh OCHOBHBIE COITMANIBHBIC POJIM B TIPE/IEIax CBOCH J1€eCTIOCOOHOCTH.

MeTanpeamMeTHblie pe3y/ibTaThl 0CBOCHHSI OCHOBHOH 00pa30BaTe/JIbHOM MPOrPaMMbl

OCHOBHOTO 00111er0 00pa30BaHMsl OTPAXKAOT:

- YMEHHE CaMOCTOSTENILHO OIPENeNIATh LIeJIH CBOEr0 O0Y4YeHus, CTaBUTh U (hOPMYIUPOBATh IS
ce0s HOBBIE 3a7]auM B yucOe U MO3HABaTENbHOMN JIESTEIbHOCTH, Pa3BUBATh MOTHUBBI U UHTEPECHI
CBOEH MO3HABATENIbHON JEATENbHOCTH;

- yMEHHE CaMOCTOSITETIbHO IUTAHUPOBATh IIYTH JOCTH)KEHUS IIeNieid, B TOM 4YHCIe
aJIbTepHATHBHbBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3pPpeKTUBHbBIE CIIOCOOB! pelIeHHs y4eOHbIX U
MO3HABATENBHBIX 33/1aY;

- yMEHHE COOTHOCHTH CBOHM [ICHCTBHSA C IIJIAHUPYEMBIMH pE3YJIbTaTaMH, OCYIIECTBIISATH
KOHTPOJIb CBOEH JEATENbHOCTH B IPOLIECCE JTOCTHMIKEHUS pe3ylbTaTa, ONpPENeNsiTh CIOCOOBI
NEHCTBUI B paMKaXx MpPeUI0KEHHBIX YCIOBUI U TpeOOBaHUN, KOPPEKTUPOBATh CBOU JIEHCTBUS B
COOTBETCTBUHM C U3MEHSIIOLIEICS CUTYaIHeH;

- YMEHHE OLIEHUBATh MTPABUILHOCTH BBHITIOJIHEHUS Y4eOHOU 3a1aui, COOCTBEHHbIE BOZMOKHOCTH
e¢ pellIeHus;

- BJIaJICHHE OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH, TIPUHSATHS PEIICHUI U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpA B yUeOHOU ¥ MO3HABATEIHFHOM JIEATETLHOCTH;

- yYMEHHE ONpeNeNsiTh TMOHATHS, CO3/aBaTh OOOOIICHHUS, YCTAaHABIWBATh AaHAJOTHH,
KJ1accu(UIUpoBaTh, CAMOCTOSITENILHO BBIOMPATh OCHOBAHHS M KPUTEPUU Ul KiaccU(UKaIUH,
yCTaHaBJIMBaTh IMPHUYUHHO-CIEACTBEHHBIE  CBA3M, CTPOUTH JIOTHYECKOE PACCYXJIEHUE,
YMO3aKITI0YeHNE (MHAYKTUBHOE, IEAYKTUBHOE ¥ IO aHAJIOTHH) U JIeTIaTh BEIBOJIBI;

- YMEHHE CO3[[aBaTh, IPUMEHSITH U PE0OPa30BhIBATH 3HAKU M CHMBOJIIBI, MOJEIH U CXEMBI JJIS
peleHus yueOHbIX U M03HABATEIbHBIX 33a4;

- CMBICIIOBOE UYTCHHE;

- YMEHHE OpPraHU30BBIBaTh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JESATEIBHOCTh C YUUTEIEM
U CBEPCTHHKAMHU; DPAa0OTaThb MHAMBHUIYalbHO M B TpYIIE: HAaXOAUTh OOIlee pelleHue Hu
paszpemiate KOHQJIMKTHI HA OCHOBE COTJIACOBAHMS MO3UINHA U yueTa HHTEPECOB; (popMyInpoBaTh,
apryMEHTHPOBATh M OTCTAUBAaTh CBOC MHEHHUE;



- YMEHHME OCO3HAaHHO WCIIOJb30BaTh PEYEBBbIE CPEICTBA B COOTBETCTBUU C 3aaauei
KOMMYHHUKAIIUW IS BBIPQKCHHUS CBOMX UYBCTB, MBICICH W TMOTPEOHOCTEH; TUIAHUPOBAHUS H
pEeryJISIIuA CBOEU JEATEIbHOCTH; BJIAJCHUE YCTHOM M NMHUCHBMEHHOM PEYbl0, MOHOJOTHYECKOU
KOHTEKCTHOM peubl0; pa3BUTHE MOTHBAIMU K OBJIAJICHUIO KYJIbTYpOH aKTUBHOIO IOJIb30BAHUS
CJIOBApSMH U JIPYTUMHU MTOMCKOBBIMU CHCTEMAaMU;

- (opmMuUpoBaHUE U PA3BUTHE KOMIIETCHTHOCTH B O0JIACTH MCIIOIH30BaHUS HHPOPMAIIOHHO-
KOMMYHHUKAITMOHHBIX TexHoJorui (nanee MKT — komneTeHum);

- (GopMHpOBaHHE M Pa3BUTHE HKOJOTHYECKOTO MBIIUICHUS, yYMEHUE IPUMEHATh €ro B
MO3HABATEIbHOM, KOMMYHHMKATUBHOM, COIMAJbHONW TMpakTHKe U  NpOo(hecCHOHAIbHOU
OpHUEHTAIIUH.

BbINyCKHUK HAYYUTCS:

- XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOIEHNE, U3MEPEHHUE, IKCIICPUMEHT;

- CBOMCTBA TBEPbIX, )KUIKUX, FA3000pa3HbIX BEIIECTB, BBIACISS UX CYLIECTBEHHbIE IPU3HAKY;
- PAacKpbIBaThb CMBICI OCHOBHBIX XMMHYECKMX IOHATHH «aTOM», «MOJIEKYJa», «XUMHYECKHUU
AJIEMEHT», «IIPOCTOE BEILECTBO», «CIOXKHOE BELIECTBO», «BAJEHTHOCTbY», «XUMHUYECKas
peaxkuus», UCIO0JIb3Ysl 3HAKOBYIO CUCTEMY XMMMH;

- pacKphIBaTh CMBICII 3aKOHOB COXPaHEHUSI MaCcChl BELIECTB, IIOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;

- pa3IM4aTh XUMUYECKUE U (PU3UUYECKHE SBICHUS;

- Ha3bIBaTb XUMHUUYECKUE DIIEMEHTBI;

- OTIPENIEISITh COCTAB BEIIECTB IO UX (GopMyliam;

- BAJICHTHOCTb aTOMAa DJIEMEHTA B COEMHEHMSIX;

- OIPENENIATh TUIl XUMUYECKUX PEaKIuii;

- Ha3bIBaTh IPU3HAKYU U YCIIOBUS NIPOTEKAHUS XUMUUYECKUX PEAKLIN;

- BBISBJIATH PU3HAKH, CBUJETENLCTBYIOIINE O MPOTEKAaHNH XUMUYECKON PEAKIUU MTPU
BBITIOJTHEHUH XUMUYECKOT'O OIIbITa;

- COCTaBJIATh (hOPMYJIbl OMHAPHBIX COEINHEHUIA;

- COCTaBJISATh YPABHEHUS XUMHUECKUX PEAKIINN;

- coOmoaaTh npaBuia 0e3onacHoi paboThl IPU MPOBEACHUH ONBITOB;

- I0JIb30BAThCs JIAOOPATOPHBIM 00OPYOBaHUEM U TIOCYI0M;

- BBIYHUCIISITH OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

- BBIUUCIIATH MaCCOBYIO JI0JTI0 XUMHUYECKOTO 3JIEMEHTa M0 (OpMyJie COCTUHEHNUS;

- BBIYMCIATH KOJIMYECTBO, 0OBEM MJIM MACCy BEILIECTBA 10 KOJIMUYECTBY, 00BEMY, Macce
peareHTOB WM IPOAYKTOB PEAKIINH;

- XapakTepHu30BaTh (PU3MUECKUE U XUMUYECKHE CBOWCTBA MPOCTHIX BELIECTB: KUCIOPOAA U
BOJOPOAA;

- [10JIy4aTh, COOUPATH KUCIOPOJ U BOJIOPOS;

- pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEUIECTBA: KUCIOPOA, BOAOPO/;

- pacKpbIBaTh CMBICI 3aKOHa ABOrajapo;

- PaCKpBIBATh CMBICI MIOHATHH «TEIIOBOM APPEKT peakium», «MOJISIPHBINA 00beM»;

- XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBOMCTBA BOIBI;

- PacKpbIBaTh CMBICI IIOHATHUS «PaCTBOPY;

- BBIYUCJIATh MAaCCOBYIO JIOJIFO pPACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

- IPUTOTOBJIATH PACTBOPBI C ONPEAEICHHOW MACCOBOM J10JIEH PACTBOPEHHOIO BEILECTBA,

- Ha3bIBaTh COCUHCHMS U3YYCHHBIX KJIACCOB HEOPTAaHNYECKUX BEILECTB;

- XapaKTepHu30BaTh (PU3MUECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHHMUECKUX
BEILIECTB: OKCHIOB, KMCJIOT, OCHOBAaHHUM, COJICH;

- OIPENENATH IPUHAJIEKHOCTD BEILIECTB K ONPEACIEHHOMY KJIacCy COSIUHEHMI;
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- COCTaBIIATH (HOPMYIIBI HEOPTaHUYECKUX COCTMHEHUN N3y4EeHHBIX KIacCOB;

- NPOBOAMTH OIBITHI, MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA U3YYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEILECTB;

- PpacIo3HaBaTh ONBITHBIM MYTEM PACTBOPHI KUCIOT U LIETIOYEH 110 U3MEHEHHUIO OKPACcKU
WHJUKATOPa;

- XapaKTepU30BaATh B3aUMOCBS3b MEXKy KJIIaCCAMH HEOPIaHUYECKUX COCINHEHUN;

- packpsiBaTh cMbIci [lepronnueckoro 3akona .M. Menaeneesa;

- 00BSACHATH GUBNYECKUIN CMBICI aTOMHOTO (TIOPSAKOBOT0) HOMEpPA XUMUYECKOTO 3JIEMEHTA,
HOMEpPOB IpyMNIbl ¥ iepuoaa B nepuoandeckoit cucrteme [[.1. Menneneena;

- 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHHS aTOMOB, CBOICTB 3JIEMEHTOB B IIpeieax
MaJibIX [IEPUOJIOB U INIABHBIX MOATPYIIIL,

- XapaKTepU30BaTh XUMHUUYECKHUE FJIEMEHTHI (OT BOJOPO/Ia IO KAJIbI[Us) HA OCHOBE UX MOJOKECHHS
B nepuoauieckoit cucreme J[.M. MenneneeBa u 0COOEHHOCTEW CTPOCHUS X aTOMOB;

- COCTaBJISITh CXEMBI CTPOCHHUSI aTOMOB TIepBbIX 2() 371eMEeHTOB nieproinyeckon cucrtemsr JI. M.
Menpaeneena;

- PacKpbIBaTh CMBICII MOHATUM: «XUMHUYECKAsl CBS3bY, «3JEKTPOOTPULATEIBHOCTDY;

- XapaKTepu30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEILIECTB OT TUIA KPUCTAJUIUYECKOM
pEeLIeTKY;

- OIIPEAEIIATh BUJ XUMUYECKON CBA3U B HEOPTaHUYECKUX COCTUHEHUSIX;

- W300pa)xaTh CXEMBbI CTPOCHUS MOJICKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUIAMHU
XUMHYECKHUX CBI3EH;

- PacKpBIBATh CMBICI MTOHATUN «HOHY, «KATUOH», «AHUOHY, «IJICKTPOIUTHIY, «HEIICKTPOIUTHD,
«AIEKTPOJIMTHYECKAS AUCCOLUALMY, KOKUCIUTEIbY, «CTEIIEHb OKUCICHUS») «BOCCTAHOBUTEIbY,
«OKHCIICHHEY, «BOCCTAHOBIICHUEY;

- OTIPE/ICTIATh CTETICHbh OKHUCIICHUS aTOMa DJIEMEHTA B COCIMHEHUH,

- PacKpbIBaTh CMBICI TEOPHUH JIEKTPOIUTHUECKOU TUCCOIUALINY;

- COCTaBJISITh YPABHEHUS JIEKTPOJIUTHUECKON JUCCOLUALIMU KUCIIOT, IIEI0YEH, COTEH;

- OOBSICHATH CYIIHOCTH MPOIIeCca dMEKTPOTUTHUECKON AUCCOIUAIINH U PEAKINl HOHHOTO
oOMmeHa;

- COCTaBIIATh MOJIHBIE U COKPAIIIEHHbIE HOHHBIE YPaBHEHHI peaklui 0OMEHa;

- OTIPECIATh BO3MOXKHOCTh MPOTEKAHUS PEaKIIMii HOHHOTO 0OMEHa;

- IPOBOJIUTH PEAKIINH, IOTBEPKAAIOIINE KAUECTBEHHBIN COCTAB Pa3JINYHbIX BEILIECTB;
ONpeNENATh OKUCIUTENb U BOCCTAHOBUTEIID;

- COCTaBJISITh YPABHEHUSI OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITHI;

- Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOHN peakilnu;

- KJTacCH(UIIUPOBATH XUMHYECKUE PEAKITUH TI0 PA3INYHBIM MPU3HAKAM;

- XapaKTepU30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOSHHUEM U CBOWCTBAMH HEMETAILIOB;

- TMPOBOJUTH OIBITHI MO OTYYEHUIO, COOUPAHUIO U U3YUYCHUIO XUMUYECKHIX CBOMCTB
ra3000pa3HbBIX BEIIECTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;

- pacro3HaBaTh ONBITHBIM ITyTeM ra3000pa3HbIe BEIIECTBA: YTIEKUCIBIN T'a3 U aMMHUAK;

- XapaKTepU30BaTh B3aUMOCBS3b MEXKy COCTAaBOM, CTPOSHHUEM U CBOWCTBAMH METAILIOB;

- Ha3bIBaTh OPTAaHUYECKHE BEIIECTBA MO UX (opMylie: METaH, dTaH, dTHIIEH, METAaHOJ, dTaHOM,
TJIMIIEPUH, YKCYCHas KHCIOTa, aMHHOYKCYCHAasi KHCJIOTa, CTEapUHOBAsl KHUCJIOTA, OJICMHOBAs
KHUCJIOTA, TII0KO03a;

- OLIEHUBATh BIMSHUE XMMUYECKOTO 3arpsI3HEHMS OKPYKaIOLIeH Cpe/ibl Ha OPraHUu3M YEeI0BEKa;
- FPaMOTHO 00palaThCs C BEeCTBaMU B IOBCETHEBHOI JKHU3HU;

- OIpEeneNsATh BO3MOXKHOCTh MTPOTEKAHUS PeaKlUuii HEKOTOPBIX MPEICTaBUTENIe OPraHuYeCKUX
BEILIECTB C KMCJIOPOJIOM, BOJIOPOJIOM, METAJJIAMU, OCHOBaHUSIMU, TaJIOT€HAMHU.

BbINnyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHThCSH:
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- BBIJIBUTaTh U IPOBEPATH SKCIIEPUMEHTAIBHO TUIOTE3bl O XMMUYECKMX CBOMCTBAX BEILIECTB Ha
OCHOBE UX COCTaBa ¥ CTPOEHUs, UX CIIOCOOHOCTH BCTYNATh B XMMUUYECKHE PEAKIIMU, O XapaKTepe
" NPOAYKTaX pa3IMIHbIX XUMHUYICCKHUX peaKHHﬁ;

- XapaKTepu30BaTh BEUIECTBA 10 COCTaBY, CTPOSHHUIO U CBOMCTBAM, YCTaHABJIMBATH IPUYUHHO-
CJICZICTBEHHBIE CBSI3U MEX/1y JaHHBIMH XapaKTEepUCTHKAaMH BEIIECTBA;

- COCTaBJISATh MOJIEKYJIIPHBIE U [TOJHBIC HOHHBIC YPABHEHUS 110 COKPALLIEHHBIM HOHHBIM
YpaBHEHUSIM;

- IPOrHO3UPOBATh CIIOCOOHOCTD BEIIECTBA MPOSBIATH OKUCIUTENIbHBIE HIIM BOCCTAHOBUTEIbHbBIE
CBOMCTBA C yYETOM CTEIEHEH OKUCICHHSI JIEMEHTOB, BXOIALIMX B €0 COCTAaB;

- COCTaBJIATh YPAaBHEHMs PEAKLIMHA, COOTBETCTBYIOIIMX I1OCIIEA0BATENLHOCTH NIPEBPAILIEHUI
HEOPraHMYEeCKUX BELIECTB PA3JIUYHBIX KJIaCCOB;

- BBIABUI'aTb U MIPOBCPATH SKCIICPUMCHTAJIbHO I'MIIOTE3bI O PE3YyJIbTaTax BOSHeﬁCTBHH Pa3JIMYHBIX
(axkTOpPOB HA M3MEHEHUE CKOPOCTH XUMUYECKOH pEaKIIim;

- HCIIOJBb30BATh HpI/I06peTeHHI)Ie SHaHUA OJId SKOJOTHYECKU I'PAaMOTHOT'O ITOBCICHUS B
OKpY>KalolleH cpere;

- HCIIOJIB30BAaTh HpI/IO6pCTCHHI)IC KJIIIOYCBLIC KOMIICTCHLIUHW IIPHW BBIIIOJIHCHHUU IIPOCKTOB M
y4eOHO-UCCIIEIOBATENIbCKUX ~ 3a/lad 10 M3Y4YEHHUIO CBOMCTB, CIOCOOOB IMOJNyYEHHS U
pacro3HaBaHMs BEIIECTB;

- 00BEKTHBHO OLIEHUBATh MH(MOPMALIUIO O BEIIECTBAX U XUMHUYECKUX Ipolleccax;

KPUTHYECKH OTHOCHTBHCS K TICEBIOHAYYHON MH(POPMAIINH, HEZOOPOCOBECTHOM peKIIaMe B
CpeICTBaX MaccoBOW MH(pOpMaLINK;

- 0CO3HaBaThb 3HAUYCHUC TCOPETUICCKUX 3HAHWUH 110 XUMUH JJIsA HpaKTH‘ICCKOﬁ JACATCIIbHOCTHU
YeJI0BEKa;

- cOo37aBaTh MOJEIM M CXEMBbl JUIs PelIeHHs Y4eOHBIX M IO3HaBaTENbHBIX 3ajlay; MOHUMATh
HCO6XOZ[I/IMOCTI> CO6J'IIO)1€HI/I$I HpeI[HI/IcaHI/II\/’I, npeajiara€MbiX B MHCTPYKOUAX IO UCITOJIB30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOWM XUMUH U AP.

Pasznen 11
Conep:xanue yueOHOro npeamera

B cucreme ecrecTBeHHOHaAYy4HOTO 0Opa30BaHUs XUMHs KaK yuyeOHBIM IMpeaMeT 3aHUMAaeT
BAXHOE MECTO B IIO3HAHWU 3aKOHOB MPUPOIbI, (HOPMHPOBAHMM HAYyYHOW KapTUHBI MHUDA,
CO3/IaHUM OCHOBBI XMMMYECKUX 3HAHHMM, HEOOXOAMMBIX Ji MOBCEIHEBHOM »U3HHU, HAaBBIKOB
3JI0pPOBOTO M 0€30MMacHOro JJIsl YelIOBeKa M OKpY’Karolllel ero cpeiasl o0pas3a KU3HH, a TaKXKe B
BOCIIUTAHUU SKOJIOTUUECKOU KYIbTYpPHI.

VcenemHocTy M3y4yeHUsT XHUMHUM CBsi3aHAa C  OBJAJACHUEM XUMHUYECKUM  SI3BIKOM,
coOiroiecHueM MpaBuil Oe30macHON paboThl MPHU BHINOJHEHMH XMMHUYECKOTO HSKCIIEPUMEHTA,
OCO3HAaHHWEM MHOTOUYMCIIEHHBIX CBA3E€H XUMUH C JPYTUMHU IIpEIMETaMH IIKOJIBHOTO Kypca.

[Tporpamma BKIIO4aeT B ce0s OCHOBBI HEOPraHUYECKOH M OPraHUYECKOH XUMHH.
['maBHOW wWpeell mMporpaMMbl SIBIISIETCS CO3/JaHHE 0a30BOTO KOMILJIEKCA OIMOPHBIX 3HAHHWK IO
XMMUH, BBIPAXEHHBIX B (JOPME, COOTBETCTBYIOILIEH BO3pACTy 00yUYaIOIIUXCS.

B coxepxaHum [aHHOTO Kypca MPEACTABIEHBI OCHOBOIIOJIAraloOIIMEe XHUMHUYECKHE
TEOPETUUECKHE 3HAHUS, BKIIOYAIOIINE U3yUYEHHE COCTaBa U CTPOEHUS BEILECTB, 3aBUCUMOCTH UX
CBOWCTB OT CTPOEHHMS, MPOTHO3UPOBAHUE CBOMCTB BELIECTB, MUCCIEIOBAHME 3aKOHOMEPHOCTEH
XUMUYECKHX [MPEBpAIlCHU W IyT€l YNpaBICHHs UMH B ILEJSIX [OJIYyYEHHs BEIIECTB U
MaTEpUaJIOB.



TeopeTuuecKkyl0 OCHOBY H3Y4YEHMs HEOPraHMUYECKONM XUMHUHU COCTABJIIET aTOMHO-
MoJiekynsapHoe ydyenue, [lepuonnueckuii 3akon [[.M. MeHueneeBa ¢ KpaTKUMH CBEJICHUSIMU O
CTPOCHHM aToMa, BHUAAX XMMHUYECKOH CBSI3M, 3aKOHOMEPHOCTSX IPOTEKAaHUS XUMHUYECKUX
peaKkuuid.

B m3yueHnn Kypca 3HauWTeNbHAS POJb OTBOAMUTCS XUMHUYECKOMY SKCIEPUMEHTY:
MPOBEJICHUIO TPAKTUUECKHUX U TaOOPaTOPHBIX paboT, ONMCAHUIO PE3YJIBTATOB YYCHUYECKOTO
HKCIEPUMEHTA, COOJIIOACHUIO HOPM U IPaBMII Oe3011acHO paboThl B XUMHUYECKON J1ab0paTopuu.
Peanuzanus naHHOH nporpammbsl B Ipoliecce OOy4eHHUs IO3BOJUT OOy4yaroIIMMCSl YCBOUTh
KJIFOUEBBIE XUMUUECKHE KOMIIETEHIIUY U IOHSTH POJIb M 3HAUEHUE XUMUU CPEIH IPYTUX
HayK O IIPUPOJIE.

N3yuenune npeamera «XHMHUs» B 4acTH (OPMHPOBAHUSA Yy OOYUYaAIOUIMXCS HAyYHOI'O
MHUPOBO33PEHUS, OCBOEHUS O0ILEHAYYHbIX METOI0B (HAOIIOCHNUE, N3MEPEHUE, IKCIIEPUMEHT,
MOJIETUPOBAHUE), OCBOCHUS IPAKTUYECKOIO IPUMEHEHMsS HAy4YHBIX 3HAHUNH OCHOBAaHO Ha
MEXITPEIMETHBIX CBS3SX ¢ peameramu: «buomnorusy, «'eorpadusy, «ctopus»,
«JIutreparypa», «Marematuka», «OCHOBbI 0€30MACHOCTH >KU3HEAEATENBHOCTU», «Pycckuii
A3BIKY, «PU3nKay, «IKOJIOTUIN.

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATUSA

[Ipenmer xumuu. Tenma u BemecTBa. OCHOBHBIE METOJIbI IO3HAHUA: HAOIIOJICHUE,
u3MepeHue, 3KkcnepumMeHT. dusznyeckue U XMMUYECKHE sIBICHUS. UHCThle BEUIECTBA U CMECH.
CrnocoOsl paznenenus cMmeceil. Atom. Mosekyna. XUMUYECKHI 37eMEHT. 3HAKU XUMHYECKUX
anemeHToB. lIpocThie W cioxHble BemecTBa. BaeHTHOCTb. 3aKOH IOCTOSIHCTBA COCTaBa
BemecTBa. Xumuueckue popmyibl. MHaekcbl. OTHOCUTENbHAS aTOMHAS U MOJICKYJISIpHASI MACCHI.
MaccoBasg 1075 XMMHUYECKOIO 3JIEMEHTA B COCJUHEHUHU. 3aKOH COXPAHEHMS] MacChl BEILECTB.
Xumudeckue ypaBHeHus. KoadpduimeHTsl. YcIoBHS UM TPU3HAKK MPOTEKAHHS XUMHYECKHX
peakuuii. Moab — eIMHULIa KOTMYECTBa BeulecTBa. MoisipHas macca.

Kucaopoa. Boxopon

Kucnopon — xummuueckuil snemMeHT U mpoctoe BemiecTtBo. O30H. CoctaB BO3ayXa.
dusnueckue M XMMHYECKUE CBOMCTBa Kuciopona. [lonmyyeHume M NpUMEHEHHE KHUCIOpOJa.
TemnoBoit 3 dext xumuueckux peakiuii. [loHsTHE 00 5K30- U IHIOTEPMHUECKHUX PEAKIUAX.
Bonopon — xumMudeckuid 3J€MEHT U MPOCTOE BelecTBO. PU3NUECKUE U XUMHUUYECKHE CBOMCTBA
Bozopona. Ilomyuenue Bogopona B naboparopun. IloaydyeHune Bogoposa B MPOMBIIUIEHHOCTH.
[Ipumenenue Bogopona. 3akoH ABoraapo. MomnspHbslii 00beM razoB. KauecTBeHHBIE peakiiuu Ha
razoo0pasHble BelecTBa (KUCI0poJl, BoA0poa). OObeMHbIe OTHOILIEHHS Ia30B MPU XUMUYECKHUX
peaKIusX.

Boaa. PacTBopsl

Bona B npupone. Kpyroopot Bonbl B ipupoae. OPuznueckue U XMMHUYECKHUE CBOMCTBA
Bozbl. PacTBophl. PacTBOopuMOCTh BemiecTB B Boje. KoHueHTpalus pacTBopoB. MaccoBasi 1ot
PacTBOPEHHOTO BELIECTBA B PaCTBOPE.

OcHoBHbIE KJ1aCChl HEOPTAHUYECKUX COeIMHEeHU I

Oxkcunpl.  Knaccudukanusa. Homenknatypa. ®usnueckue  CBOMCTBA  OKCHOB.
XuMuYecKue CBOMCTBa OKcunoB. llomyueHne wu npuMmeHeHue OKCuUa0B. (OCHOBaHMS.
Knaccudukanms. Homenknatypa. dusndeckue cBOWCTBa OocHOBaHUM. [lomydeHne OCHOBaHWIA.
XUMHYeCKHue CBOMCTBa oOcHOBaHMM. Peaknus nHeuTpanmuszanuu. Kucnotel. Knaccudukanms.
Homenkmarypa. ®usnueckue cBoWicTBa KuciaoT. llomydeHne ©W TOpUMEHEHHE KHCIOT.
XUMUYECKUE CBOMCTBA KUCIOT. MHauKaTopbl. MI3MeHEeHHe OKpacKu MHIUKATOPOB B Pa3IMYHbBIX
cpenax. Comu. Knaccudukamusa. Homenknarypa. @usndeckue cBoiicTBa coisieid. [lomydenue u
MpUMEHEHUE coJied. XUMHUYECKHUE CBOMCTBA coJiel. ['eHeTudeckas CBsI3b MEXIY KiIaccamu
HeopraHuueckux coeanHeHuil. [Ipobiema 6e30macHOro UCMOIb30BaHUS BEIIECTB U XUMUYECKUX



peakuuii B TOBCETHEBHOM KU3HU. TOKCUYHbBIE, TOPIOYME U B3PHIBOONACHBIE BElIECTBA. bhITOBAs
XUMHUYECKast FPAMOTHOCTb.

Crtpoenue aroma. [lepuoauveckuii 3aKOH M MEPHOAMYECKASI CUCTEMA XUMUYECKUX
j1emenTOB .. MeHaeneeBa

Ctpoenue aroma: sApo, SHEpPreTudyeckuii ypoBeHb. CocTaB siagpa aroma: HPOTOHBI,
HeuTponsl. M3oronel. Ilepuomuueckuit 3akon .M. MenneneeBa. Ilepuoandeckas cucrema
xumudeckux aiemeHToB .M. MenneneeBa. ®dusnueckuii CMBICT aTOMHOTO (TIOPSIKOBOTO)
HOMEpa XUMHYECKOTO JJIEMEHTa, HOMEpa TpyHIbl U Tepuoia MEPHOJIUYECKON CHUCTEMBI.
CTtpoeHMe HSHEPreTMYeCKUX ypoBHEH aTomMoB mepBbiX 20 XMMHUYECKMX  DSJIEMEHTOB
nepuoanueckoit cuctembl .M. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB aTOMOB
XUMHYECKUX DAJIEMEHTOB U UX COEAMHEHHUI Ha OCHOBE IMOJIOKEHUSI B MEPUOJMYECKON CHUCTEME
J.N. MenneneeBa u ctpoeHus aroma. 3Hadyenue Ilepuoauueckoro 3akona JI.1. Menneneena.

Crtpoenue BemecTB. XUMHYECKAs CBA3b

DJIEKTPOOTPULIATEIILHOCTh AaTOMOB XUMHUYECKHUX 3JIEMEHTOB. KOBaJIeHTHAs XUMHUYECKast
CBSI3b: HETIOJISAPHAs U mojsipHas. [loHsITHE 0 BOJOPOIHOMN CBSI3U U €€ BIUSHUU Ha (DU3UYCCKUC
CBOWCTBA BEIIECTB Ha IpuMmepe BoAbl. HMoHHas cBA3b. Meraiminueckass CBA3b. THIIBI
KPUCTAINTMYECKHUX PEIIETOK (aATOMHAs, MOJIEKYJISIpHAsl, HOHHAs, METaJUTMYECKast). 3aBUCUMOCTD
(U3HYECKUX CBOWCTB BEIICCTB OT THITA KPUCTATMYCCKON PEIICTKH.

XuMHYeCKUe peakuuu

[TonsiTue o0 cKOpocTH XUMHYECKOM peakiuu. DakTophl, BIMSIONIME HA CKOPOCTh
xuMudeckor peakiuu. [lonsarre o karanusarope. Knmaccudukanus XMMHUYECKHUX pPEaKIUH 110
pa3IMYHBIM TIPU3HAKaM: YHUCIY M COCTaBY HMCXOJHBIX M TMOJYYEHHBIX BEIIECTB; W3MEHEHUIO
CTEIEHEN OKUCIECHUS] aTOMOB XUMHUYECKHUX 3JIEMEHTOB; MOTJIONIEHUIO WJIM BBIICJICHUIO SHEPIHUU.
DNEKTpONUTHYECKasT JIUCCOLUAlUA. OJEKTPOJUThl W HedneKTponutbl. HMonbel. Katnonsl u
aHuoHbl. Peakiuu w#WOHHOrO oOOMeHa. YCJIOBHS MPOTEKaHHs peakuuid HOHHOTO OOMeHa.
DNEKTpOoNUTHYECKass JUCCOLMAlMA KUCIOT, 1Iuenoded u coieil. CreneHb OKUCIEHUS.
OnpezneneHne CTENEHU OKHUCICHUS aTOMOB XHMHUYECKHUX JJIEMEHTOB B COEIUHEHMSX.
Oxkucnurens. BocctanoBuTenb. CyllIHOCTh OKUCITUTENBHO-BOCCTAHOBUTENIbHBIX PEAKIUH.

Hemerajuiel IV — VII rpynn u ux coeguHeHus

Ilonoxenne HEMETAIOB B IEPUOAMYECKOM CHUCTEME XHMMH4YECKUX ayemeHToB J[.M.
MenpeneeBa. O0iue cBoiicTBa HeMeTaoB. ['amoreHsl: Gpu3MUecKkre U XUMHUYECKUE CBOWMCTBA.
CoenuHeHus TrajoOreHOB: XJIOPOBOAOPOJ, XJIOPOBOJAOpoAHas kuciora u ee conu. Cepa:
¢usnueckue U xumudeckue cBoiicTBa. COEOUHEHMsS Cepbl: CEPOBOJIOPOA, CYIb(PHUIbI, OKCHJbI
cepol. CepHasi, CepHUCTasi W CEPOBOJOPOAHAS KHUCIOTBI U HX COJMU. A30T: (usmyeckue u
xuMuyeckue cporictBa. Ammuak. Conu aMMoHusA. OKCuAbl a30Ta. A30THas KUCJIOTa U €€ COJIH.
®dochop: pusznueckne u xumuueckue cBoiictBa. Coemmuenus Qocdopa: oxcun dochopa (V),
oprodochopHas KUCIOTA W €€ CONH. Yriaepoda: (U3HMYECKHe W XHUMHYECKHE CBOMCTBA.
AnnoTtponus yriaepoaa: anmas, rpadur, kapouH, gymnepensl. CoeqUHEHHS YTaepoaa: OKCHUIBI
yraepoaa (I1) u (IV), yronbHas kucnora u ee conu. KpemHui 1 ero coeTuHeHus!.

MeTa/uibl M UX COeTMHEHUSI

[lonoxenne MeTAIUIOB B MEPUOAMYECKON CUCTEME XUMHYeCKMX dnemeHToB .M.
MenpeneeBa. Mertamuibl B npupojie U o0mme crnocodbl ux mnomydeHus. O6mue duzmueckue
cBoiicTBa MerauioB. OOIMEe XMMHYECKHE CBOWCTBA META/UIOB: pEaKIMU C HEMeTaJlJIaMu,
KUCJIOTaMH, COJSIMH. DJEKTPOXUMHUYECKUN psi HaNpspKeHU MeTtaiioB. Lllenounbie MeTaiuiel u
ux coeauHenus. lllenouyHo3eMeNnbHbIE METAIBI M UX COCTUHEHHS. ANOMUHUN. AMPOTEpHOCTH
okcuga u ruapokcuaa amomuHus. JKeneso. CoeaMHEHUs Kelle3a M HMX CBOMCTBA: OKCHUBL,
ruapokcubl ¥ conu xxenesa (11 u III).

IlepBoHayabHBIE CBeIeHUS 00 OPraHUYECKUX BellecTBAX

[TepBoHavaibHBIE CBEICHUSI O CTPOCHUU OPTaHUYECKUX BEIIECTB. Y TJIEBOAOPObI: METaH,
9TaH, 3THIeH. ICTOYHHUKY yTIeBOAOPOIOB: MPUPOIHBIN Ta3, HEPTh, yroJib.
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Kucnopozaconepxamue COCIUHEHUS: CHOUPTHI (METAHOJ, ATAHOJ, TJIMIEPUH), KapOOHOBBIE
KHUCJIOTBI (YKCYCHasl KMCJIOTA, aMHHOYKCYCHasl KHMCJIOTa, CTEApUHOBAsi M OJIEMHOBAsI KUCIIOTBHI).
buonornveckn BakKHbIE BEIIECTBA: JKUPBI, TJIOKO3a, Oenku. XHUMHYECKOe 3arpsi3HEHHE
OKPY>KAIOILEH CPElbl U €ro NOCIEACTBHS.

Tunbl pacyeTHbIX 3a1a4:

Beruucnenre MaccoBoil 101 XMMHUYECKOTO 3JIEMEHTa 0 (GOpMYyIIe COEUHEHUS.

YcTaHoBIeHUE POCTEUIei GopMyITbl BEIIECTBA 10 MACCOBBIM JIOJISIM XUMHYECKHUX
JJIEMEHTOB.

Bbruucnenus no XuMHUYECKUM ypaBHEHHSIM KOJIMYECTBA, 00beMa, MacChl BEILIECTBA 110
KOJINYECTBY, 00BEMY, MACCE PEAreHTOB WJIU MPOJYKTOB PEaKIUH.

Pacyer MaccoBoOl 10U paCTBOPEHHOTO BEILIECTBA B PACTBOPE.

IIpumepHbIe TeMbI IPAKTHYECKUX PadoT:

JlaGopaTopHoe 0obopyioBaHKE U NTpHEeMbI oOpateHus ¢ HuM. IlpaBua 6e3onacHoi
paboThl B XUMHUYECKOH JJAOOPATOPHUH.

OuncTKa 3arps3HEHHON TOBapEHHOM COJIH.

[Ipu3Haky npoTeKaHUs XMMUYECKUX PEAKIUH.

ITosydyeHune kucaopoa U U3y4eHHe €ro CBOMCTB.

[Tonydyenue BOIOPOIa U U3YUEHUE €M0 CBOMCTB.

[IpurorosieHue pacTBOPOB € ONPEAEIEHHON MacCcOBOM 10JIeil paCTBOPEHHOTO BEILECTBA.

Pemenne sxcriepuMeHTaNbHbIX 33/1a4 110 TeMe «OCHOBHbIE KJIacChl HEOPraHMYECKUX
COCIMHEHUI.

Peakiiun noHHoro ooMeHa.

KauecTBeHHbBIE peaKIi Ha HOHBI B PACTBODE.

[TosnydyeHne ammuaka 1 U3y4eHHE €ro CBOMCTB.

[Tonyyenue yriaekucioro raza u U3y4eHHUe ero CBOMCTB.

Pemenne skcnepumenTanbHbIX 3a1a4 1o teme «Hemeramer [V — VII rpynn n ux
COCIMHEHUI.

Pemenue skcriepuMeHTaIBHBIX 3aa4 10 TeMe «MeTallibl U X COeTUHEHUS».



Paszgea II1. TemaTuyeckoe NIaHMPOBaAHUE C YKA3AaHUEM KOJIMYECTBA
4acoB, 0TBOJAMMbIX HA OCBOEHHE KAKI0H TeMbl

S8KJUIACC
Ne K IIpumeuanue
Ne | n/m o (ucnoJib30BaHUE
n/n| B Tema ypoka Bo odopynoBanus Touxku
TeMe Hacon pocra)
IlepBoHavajbHbIe XUMHYECKHE NOHATHS (254)
1 1 [ IIpenmer xumuu. Tena u BeliecTna. 1
OcHOBHbBIE METOIbI TO3HAHMUS:
Ha0JII0ICHUE, I3MEPEHUE, SKCTICPUMEHT.
2 2 | Ilpaktuueckas padora Nel. JlaboparopHoe 1 udposas naboparopust
o0opynoBaHuE U MPUEMBbI 00palleHus ¢ RELEON
HuM. [IpaBuna Ge3onacHoii paboThI B [udposoii gaTunk
XuMHUecKoi nabopatopun. CTpoeHue TEeMIEPaTyphl
IIJIJAMEHU. CnuproBka
Caeua.
3 3 | ®uzndeckne u XUMHYECKUE SBICHUS 1
4 4 | Yucrele BemiecTBa U cMmecu. CriocoObl 1
pas3aeneHus cMecen
5 5 [IpakTuueckas padora Ne2. OuncTka 1
3arpsAI3HEHHOW ITOBAPEHHOM COJIN.
6 6 | Atom. Monekyna. 1
7 7 XUMUYECKUH dJIEMEHT. 3HAKU XUMHUYECKUX 1
3JICMEHTOB
8 8 [ IlpocTthie 1 cI0XKHBIC BENECTBA. 1
9 9 | BanentHOCTh 1
10 | 10 | 3akoH MOCTOSIHCTBA COCTaBa BEIIECTBA. 1
11 | 11 | Xumunueckue popmyssl. MHAEKCHI. 1
12 | 12 | OtHocuTenbHAs aTOMHAS U MOJIEKYJISIpHAS 1
MAaccChl
13 | 13 | MaccoBast 107151 XHMHYECKOTO JIEMEHTA B 1
COCITUHCHHH.
14 | 14 | BeruncneHue MaccoBOM TOM XMMHUYECKOTO 1
areMeHTa o (popmysie CoeTMHEHUS.
15 | 15 | Ycranosnenue npocreiieit popmysst 1
BEIIECTBA 110 MAaCCOBBIM JIOJISIM
XUMHYECKHUX DJIEMEHTOB.
16 | 16 | MaccoBast 1051 XHMHYECKOTO JIEMEHTA B 1
COCTUHEHUHT
17 | 17 | 3akoH coxpaHEHHs MacChl BEIIECTB. 1 BECHI TEXHOXUMHUYECKHE
JIeMOHCTpallMOHHBIN YKCIIEPUMEHT. «3aKOH WJIY DJIEKTPOHHBIE; CBEYA;
COXpaHEHUsI MACChI BELIECTB) KoJi0a miaockooHHas 250
MJT; JIOKKA JUTSI COKUTAHUS
BEIICCTB
18. | 18. [ Xumuueckue ypaBHeHUs. KoaddurmeHTsr. 2
19 | 19
20 | 20 | YcnoBus v IpU3HAKU IPOTEKAHUS 1
XUMUYECKUX PEAKLUN.




21

21

[TpakTuyeckas padora Ne3. [Tpuznaku
IIPOTEKAHNS XMMUYECKHUX PEaKIIHM.

22

22

Moutb — equHHUIIA KOJIMYECTBA BELIECTBA.
MousipHast macca.

23

23

MognsipHas macca.

24

24

KontponsHas padora Nel mo teme
«[lepBoHaUaNbHBIC XUMUYECKUE ITOHSATHS

25

25

Boruncnenus no XuMHYECKUM YPaBHEHUSIM
KOJIM4YeCTBa, 00beMa, MacChl BELIECTBA 110
KOJINYECTBY, 00BEMY, MACCE PEAreHTOB HITH
MIPOJYKTOB PEAKINH.

Kucaopoa. Bogopoxa (94)

26

Kucnopon — xumuyeckuit 31€MEHT U
npocroe BeuectBo. O30H. CocTaB Bo3nyxa.

27

dusnuecKkue U XMUMUYECKHUE CBOMCTBA
KHCIOPO/a.

28

w

HOJ'Iy‘leHI/IC H IIPUMCHCHUC KUCJIOPOJA.

29

[Ipaktuueckas pabora Ne4. [Tonydyenue
KHCIIOpO/Ia U U3yUEHUE ero CBOWCTB.

30

Bomopon — XuMu4ecKuii 2JIeMEHT U
npoctoe BemiectBo. [lomyueHue Boopoia B
naboparopun. [Tomyuenue Boiopoa B
MTPOMBIIIIJICHHOCTH.

31

duznyeckre 1 XUMHUUYECKHE CBOICTBA
Bosopoaa. [I[pumMenenne Booposa.
KauecTBeHHBIE peakIiy Ha Ta3000pa3HbIe
BeIeCcTBa (KUCJIOPOI, BOAOPO).

32

[IpakTuueckas padbora Ne5. [lonydyenue
BOJIOPOZIa M U3YYEHUE €TI0 CBOICTB.

33

3akoH ABorajipo. MossipHbIil 00bEM ra3os.
OObeMHbIE OTHOILIEHUS Ta30B MIPU
XUMHAYECKHX PEaKIHsIX.

34

BbruuciieHus o XuMHYECKUM YpaBHEHUSIM
KOJINYeCTBa, 00beMa, MacChl BEIIECTBA MO
KOJIMYECTBY, 00bEMY, Macce peareHTOB WIN
ITPOJYKTOB PEAKINH.

Bopaa. PacTBopsbl. (54)

35

Bona B mpupone. KpyroBopot BojbI B
npupone. PU3sndeckre U XMMHUECKHE
CBOMCTBA BOJBL. JIeMOHCTPAIMOHHBIN
9KCIIEPUMEHT .

«Pa3noxeHne BOJIbI JIEKTPUIECKUM
TOKOM.

npudop s
AIEKTPUUECKUM TOKOM;
HMCTOYHHK MTOCTOSTHHOTO
TOKa: TPOOHPKH — 2 IIT. ,
MIPOHYMEPOBAHHBIE,
JyYMHKa; CIUPTOBKA;
poOKu — 2 T, TUHIIET.

OIIBITOB (|

36

PactBopsl. PacTBOprMOCTE BelIecTB B BOJIE.
Konuentpanus pacrsopos. MaccoBast 10515
pPacTBOPEHHOI'O BEIIECTBA B PACTBOPE.

37

Pacuet maccoBoi 10111 paCTBOPEHHOTO
BEILIECTBA B PacTBOPE.
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38 4 | Ilpaktudeckas pabora Ne6. [Ipurorosnenue 1
pacTBOPOB C OINPEAEIECHHON MaCCOBOM
JI0JICH pACTBOPEHHOTO BEIIECTRA.
39 5 | KorrponbHas pabora Ne2 1o Teme 1
«Kucnopoa. Bonopon. Boga».
OCHOBHBIE KJIACChl HEOPraHUYeCKUX coequHeHuii (174)
40 1 | Okcuapl. Knaccudukanus. Homenkmarypa 1
41 2 dusnyecke CBOMCTBA OKCHUIOB. 1
XHUMHYECKUE CBOMCTBA OKCHIOB.
42 3 [Tony4yeHnue u npuMEHEHUE OKCHUIOB. 1
43 4 OcnoBanus. Kimaccudukanms. 1
Howmenxkiarypa
44 S5 | dusuyeckue CBOMCTBA OCHOBAHUH. 1
[Tonydyenue ocCHOBaHUI.
45 6 | Xumuueckue CBOMNCTBa OCHOBaHUH. 1 | Hudposas naboparopust
JlaGopartopHbIil onbIT . «OCHOBaHMUS . RELEON
Peakiuus HelTpanuzanum» udposoii pH. mraTus ¢
32KUMOM; TISITh
XMMHUYECKHUX CTaKaHoB (25
MJ1); IPOMBIBAJIKA.
46 7 Kucnotel. Kmaccudukanms. 1
Homenkitarypa. @usndeckue CBONCTBA
KHCIIOT.
47 8 [lonyyeHue u npuMEeHEHUE KUCIIOT. 1
48 9 XuMHYeCKHEe CBOMCTBA KUCIIOT. Peakims 1
HEUTpAJIU3aLINH.
49 | 10 | Manukatopsl. I3mMeHeHne okpacku 1
WHIMKATOPOB B PA3NUYHBIX CPEIax.
50 | 11 | Comu. Knaccugukamus. Homenknarypa. 1
Du3nyecKre CBOMCTBA COJIEH.
51 | 12 [ IlomyueHue v npuMEHEHUE COJIEH. 1
52 | 13 [ Xwummueckue cBOWCTBA COJICH. 1
53, | 14, | l'enernueckas CBS3b MEKIY KJIaCCaMH 2
94 | 15 [ HeopraHMYECKHUX COCIMHEHUM.
55 | 16 | IIpaktuueckas padorta Ne7. Pemenwne 1 | Hudposas naboparopus
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME RELEON
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX [udposoii pH. mratus ¢
coequHeHI. «Onpenenenue pH 32KUMOM; TISITh
pPacTBOPOB KUCIIOT U MIEIOUYEH XUMHUYECKUX CTaKaHOB (25
MJT); TPOMBIBAJIKA.
56 | 17 [ KonrtpompHas padora Ne3 mo Teme 1
«OCHOBHBIC KJIACCHI HEOPTAHHUCCKUX
COEIUHEHUIN».
Crpoenne atoma. [lepuognyecKkuii 3aK0H U MePUOANYECKAS
cucreMa xummnyeckux jaemenToB /.. MenaeseeBa (54)
o7 1 | Ctpoenue aToma: siApo, SHEPreTUUECKUI 1
ypoBeHb. CocTaB sijipa aToma: MPOTOHBI,
HEUTpOHBI. M30TONEI.
58 | 2 [Ilepmonmueckas cucreMa XUMHYECKHX 1
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anemenToB .M. MenneneeBa. ®u3ndecKuii
CMBICJI aTOMHOTO (TIOPSIIKOBOI'0) HOMEpPA
XUMHUYECKOTO AJIEeMEHTa, HOMepa TPYIIIbI U
MIePHO/Ia MEPUOTNIECCKON CUCTEMBI.

59

w

[Tepuonnueckuii 3akon /.M. Menneneena.

60

CtpoeHue YHEPTeTHICCKUX YPOBHEH
aTOMOB MepBbIX 20 XMMHUYECKUX 3JIEMECHTOB
nepuoanueckon cucremst J1. 1.
Menpeneena.

61

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
aTOMOB XMMHUUYECKHX JIEMCHTOB 1 MX
COCIMHCHMI HAa OCHOBE MOJ0XKCHUS B
nepuoanueckon cucreme JI.1. Meneneera
Y CTPOCHHUSI aTOMa. 3HAUYCHHE
ITepuonuueckoro 3axkona /.M.
Menneneesa.

Ctpoenue BemecTB. XumMuieckas cBs3b (44)

62

Honnas cBs3b.

63

DNEeKTPOOTPULIATEIBHOCTh ATOMOB
XUMHUYECKHX 3J1eMeHTOB. KoBaneHTHas
XUMHYECKas CBA3b: HEMOJSpHAs U
noyisipHasi. [loHsaTHE O BONOPOAHOM CBSA3H U
ee BIMSHUM Ha (pU3HUYEeCcKHe CBOMCTBA
BELIECTB HAa IPUMEPE BOJBI.

64

w

Meramnueckas CBSI3b.

65

THUnBl KPUCTAIVIMUECKUX PELIETOK
(aTomHasi, MOJIEKYIIIpHasi, MOHHaA,
MeTaJlIn4ecKasi). 3aBUCUMOCTb (PU3HUYECKUX
CBOMCTB BEILLIECTB OT THIA
KPHUCTAJUIMYECKOM pemeTkn. PrHaHCcOoBas
IPaMOTHOCTb. J[eMOHCTpaliMOHHBIN
JKcIepuMeHT. «Temneparypa riaBjieHus
BELIECTB C Pa3HbIMU TUIIAMU
KPUCTAIIIMYECKUX PEHICTOK

[Mudposas nadbopaTopust
RELEON

Hudposoit gaTunk
TeMIepaTyphbl IJIaTHHOBBIH;
TaTYHK TEMIIEPATyPHI
TepMONapHbIN

XumMnueckue peakuuu (34)

66

Crenens okucnenus. Onpenenenue
CTETIEHHU OKUCJIEHUSI aTOMOB XUMHUYECKHX
JJIEMEHTOB B COEAMHEHMUSIX.

67

Oxucnurens. BocctaHOBUTEIIb.

68

KonTponbnas pabota Ne4 mo Teme
«Ctpoenue aroma. [lepronnuecknii 3aKoH
J.N. MenneneeBa. CTpoeHHe BEIIECTBAY

IloBTOpenue (24)

69,
70

1,2

[ToBTOpEeHune
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IKJIACC

Ne Kou- IIpumeyanue
n/n (ucnoJsib30BaHHe
Tema ypoka BO

B YACOB odopynoBanus Touku

TeMe pocra)
XumMuyeckue peakunu(24)

1 | Crenens okucnenusi. OKUCIUTENb. 1
BoccranoBurens

2 | CymHOCTb OKHUCIUTENHHO-BOCCTAHOBUTEIBHBIX 1
peaKuuid.

Kucaopoa. Bomopon (14)

1 | TeroBoit 3ppeKT XUMUIECKUX PEAKIIUH. 1 Hudposas
[TonsiTre 06 5K30- U SHAOTEPMHUUECKHUX naboparopus
peakuusx. J[eMOHCTpAlIMOHHBIN SKCIEPUMEHT. RELEON
«TemnnoBoit 3 eKT pacTBOpeHHUs BEUIECTB B [udposoit gatunk
BOJIEN TEeMIIepaTypbl

IJIATUHOBBIN
Xumuyeckne peakuuu (94)

1 | [loHsATHE O CKOPOCTH XMMHYECKOW pEaKIIuu. 1 Hudposas
dakTophl, BAUSAIONINE HA CKOPOCTh XUMHYECKOM nabopaTopust
peaknuu. [loHsTHE O KaTaau3arope. RELEON
JIeMOHCTpallMOHHBIN ONBIT. «V3ydeHne BIusSHUS [Mudposoii gaTumnk
pa3nUYHBIX (HaKTOPOB TEeMIIepaTypbl
Ha CKOPOCTh PEAKIIN TJIATUHOBBIH

2 | Knaccuduranus XuMHYECKUX PEAKITHA 1O 1

PAa3JIMUHBIM NIPpHU3HAKAM: YHUCITY U COCTABY
HUCXOJHBIX U IMOJTYYCHHBIX BEIICCTB; U3SMCHCHUIO
CTEIICHEW OKHMCIIEHHUS aTOMOB XUMHUYECKUX
9JICMCHTOB, IOTJIOIICHHWIO NJIN BBIJICIICHHUIO

SHEPIHH.
3 | DuexTponauTHyecKas AUCCOIUAITHS. 1
4 | DAeKTpOIUTHI U HEANIEKTPOIUTHL. IOHBI. 1 Hudposas
Kartuons! u anronsl. JIabopaTOpHBI OIBIT . naboparopus
«CunpHBIC U cTTa0BIC ATICKTPOJIUTHI RELEON
[Mudposoii gaTunk
AIIEKTPOITPOBOTHOCTH
S5 | DuexTponauTHYeCcKas AUCCOIUAINS KUCIOT, 1
LIEJI0YEN U COJIEN.
6 Peakun norsoro ooMeHa 1
7 | YcioBust npoTeKaHusl peakiiii HOHHOTO 1
oOMeHa.
8 | IIpaktuueckas pabota Nel. Peakunu noHHOTO 1 [udposas
oOMeHa. naboparopus
RELEON
Hudposoit gaTumk
AJIEKTPOIIPOBOTHOCTH
9 | KorrponbHas padota Nel mo teme 1

«XUMHYECKHUE pEeaKun».

Hemetanabl IV — VII rpynn u ux coenuHeHus (264)

1 | [lonoxeHue HEMETAUIOB B IEPUOJUUECKOM 1
CUCTEME XUMHUYECKUX AeMeHToB J[. 1.




MeHpeneena. OGH.[I/IQ CBOIMCTBA HEMETAJIJIOB.

14 2 | l'anorensl: puznuecKue 1 XUMHIECCKUE 1
CBOMCTBA.
15, | 3,4 | CoenuHEeHUS TaJIOTEHOB: XJIOPOBOIOPOI, 1
16 XJIOPOBOZOPOIHASI KACIIOTA U €€ COJIH.
17 5 | Cepa: buszndeckne 1 XMMHYECKUE CBOMCTBA. 1
18 6 | CoenuHEHHS CephI: CEPOBOIOPO, CYIb(MUIBI, 1
OKCH/JIBI CEPBI.
19 7 | CepHucras u CepoBOJAOPOAHAS KUCTOTHI U UX 1
COJIH.
20, | 8,9 | Cepnas xucmnora. 1
21
22 10 | KonrposbHas pabota Ne2 o Teme 1
«Hemertaiutb»
23 | 11 | Azor: pusnyeckne U XUMHUYECKHE CBOMCTBA. 1
24 | 12 | Ammuak 1
25 | 13 | Conum ammonwus. JIabopaTOpHBINA OIBIT. 1 | Uudposas
«O06pa3zoBaHue coJiell aMMOHHUS nabopaTtopus
RELEON
[MudpoBoii matumk
AJIEKTPOITPOBOTHOCTH
26 | 14 | IlpakTtmueckas pabota Ne2.IlomydueHne ammuaka 1
U U3y4YEHHUE €r0 CBOMCTB.
27 15 | Okcupgsl a3ora. 1
28, | 16, | AsormHas xuciora u €€ COIH. 1
29 | 17
30 [ 18 | Docdop: usnveckne U XUMHIECKHE CBOMCTBA. 1
31 | 19 | Coemunenus docdopa: okcua pocdopa (V), 1
opTodochopHas KUCIOTa U €€ CONH.
32 | 20 | Yrnepon: ¢pusnueckue U XMMUYECKHE CBOMCTBA. 1
AnnoTponus yriepoja: anMas, rpadur, kapOuH,
GdyiepeHsl.
33 | 21 | Coenunenus yriepona: okcuasl yriepona (I1) u 1
(V).
34 | 22 | CoenuHEHHUs yriiepo/a: yroJibHas KUCIIOTa U e 1
COJIH.
35 | 23 | IIpakTtuueckas padota Ne3. [Torydenue 1
VIIIEKHUCIIOTO Ta3a U M3y4eHHE eT0 CBOMCTB.
36 | 24 | Kpemnwuii u ero coequHeHMsI. 1
37 | 25 | IIpakTtuueckas pabota Ned. Pemenue 1
IKCIIEPUMEHTAIHHBIX 33724 110 TeMe
«Hemeramnel IV — VII rpynn u ux
COEJIMHEHUI.
38 | 26 | KontposbHas pabota Ne3 mmo Teme 1
«HemeTtaiutb»
MeTtajuibl M ux coequHenns (144)
39 1 [TonoxeHre MeTauIOB B MEPUOTUICCKOM 1

CHCTEME XUMHYEeCKUX sneMeHToB J. M.
Menpeneesa. O0ume Gu3ndecKkue cBOWCTBA
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MeTayioB. DUHAHCOBASI TPAMOTHOCTb.
40 2 Mertasibl B Ipupo/ie U o0IIue Coco0bl UX 1
MOJTYYCHUSI.
41 3 | O0mue XuMHYECKHE CBOMCTBA METAJLIOB: 1
peaKkiuu ¢ HeMeTallaMu, KUCIOTaMH, COJISIMU.
42 4 | DIEKTpOXUMHYCCKHI Psil HANIPSHKEHUN 1
METaJIJIOB.
43, | 5,6 [ IlenouHbic METAILIIBI U UX COCTHMHCHHMS. 2
44
45, | 7,8 | Illenouyno3eMeabHbIC METAILIbI H HX 2
46 COCTUHEHMUSI.
47 9 | AlfoMuHUM. 1
48 10 | AMdoTepHOCTh OKCHIA U THIPOKCUIA 1
ATIOMUHHUSL.
49 | 11 | Xemneso. 1
50 12 | CoennHeHus xejae3a U UX CBOMCTBA: OKCHUBI, 1 | Hudporas
ruapokcuabl u conu xxenesa (11 u I1I). naboparopus
JlaGopaTophsbiit ombIT Mo 11. «XKeneso. RELEON
OxucieHue xenes3a BO BIaKHOM BO3AYXE» [udposoii gaTunk
JaBJICHUS
51 | 13 | IIpakrtuueckas pabota Ne5. Pemenue 1
AKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «MeTaibl
U UX COCIUHEHUSY.
52 | 14 | KonrtponabHas pabora Ned mo teme «MeTasuibl U 1
WX COCMHCHUS
IlepBoHauaibHbIe cBeeHHs1 00 Oprannyeckux BemecTnax (144)
53, | 1,2 | [lepBoHaYabHBIE CBEJICHUS O CTPOCHUU 2
54 OpPraHMYECKUX BEILECTB.
55, | 3,4 | YrneBomopo/ibl: MeTaH, 3TaH. 2
56
57 5 Y T11eBOIOPOIbI: STUIIEH. 1
58 6 | Mcrounuku yriaeBogopooB: NPUPOIHBI ras, 1
He(Th, Yroib.
59 7 Kucnopoaconepxariye coefuHEeHHS: CIIUPTHI 1
(MeTaHoJI, 2TAaHOJI, TTUTEPHH)
60, | 8,9 | Kucinopoacoaepskamiye COeAMHEHUS: 2
61 KapOOHOBBIE KUCIIOTHI (YKCyCHasi KUCIIOTa,
CTCapUHOBAS M OJICMHOBAs KHUCJIOTHI,
AMUHOYKCYCHAsI KHCIIOTA).
62 | 10 | buosornuecku BaKHbIC BEIIECTBA: KUPBHI. 1
63 11 | buomornuecku BasKHEIE BEIIECTBA: TIIIOKO3a. 1
64 12 | bruosornyecky Ba)KHBIE BEIIECTBA: OCIKH. 1
65 | 13 | KonrponbHas pabora Ne 5 «IlepBoHauanbHble 1
CBEJICHHUS OPTaHUYECKHUX BEIICCTBY.
66 | 14 | Xumuueckoe 3arpsi3HEHHE OKPY>KaIOLIeH cpesibl 1
U €T0 MOCJeICTBUS.
OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEeHUi (29)
67 1 | [Ipobiaema 6e301acHOTO UCITOIB30BAHUS 1
BEIIECTB U XUMUYECKHIX PEAKIIH B

16




HOBCEIHEBHOU KU3HHU.

68 2 | TokcuuHble, TOPIOYNE U B3PHIBOOIIACHBIC
BelecTBa. brIToBas XUMUYECKasi TPaMOTHOCTb.
IoBTOpenue (24)
69, 1, 2 | TloBTOpEHUE
70
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