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Paznea 1. Ilnanupyemble pe3yJIbTaThl 0CBOCHHUSI Y4eOHOT0 IIpeMeTa

@®opMUPOBaHNE YHHBEPCAJIBHBIX Y4eOHbIX JeHCTBHIl.

Crangapt ycraHaBiIMBaeT TpeOOBaHMS K pe3yjabTaTaM OCBOCHHUSA OOYy4YaIOIUMUCS
OCHOBHO 00pa30oBaTeIbHON MPOTpaMMbl OCHOBHOTO O0IIET0 00pa3oBaHusI:

JMYHOCTHBIM, BKJIOYAIOIIMM TOTOBHOCTb U  CIOCOOHOCTH  OOydYarommxcs K
CaMOPA3BUTUIO M JIMYHOCTHOMY CaMOOIPENEICHNI0, C(HOPMUPOBAHHOCTh MX MOTHBALUHU K
OOyYeHHUI0O U IEJICHANPABICHHON II03HABATENbHOM JIEATENbHOCTH, CHUCTEMBbl 3HAUMMBIX
COLIMAJIbHBIX M MEXJIMYHOCTHBIX OTHOIIEHUHN, IEHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, OTPAKAIOIINUX
JUYHOCTHBIE U TpaXJAHCKUE TMO3UIUU B JIEATEIbHOCTH, COLIMAJIbHBIE KOMIIETECHIUH,
MIPaBOCO3HAHUE, CHOCOOHOCTh CTAaBUTh LIEIH M CTPOUTH XXU3HEHHBIE IUIAHBI, CIIOCOOHOCTH K
OCO3HAHHUIO POCCUNUCKON UJIEHTUYHOCTH B MOJUKYJIBTYPHOM COLILYME;

MeTanpeAMeTHbIM, BKJIIOYAIOUIMM OCBOCHHBIE OOYYAIOIIUMHCS MEXIIPEIMETHbIC
MOHATHSI M YHUBEpCaJbHble y4yeOHble JeWcTBUS  (PErylsATUBHBIC, IO3HABATEIbHBIE,
KOMMYHHUKATHBHBIE), CHOCOOHOCTh WX HCIIONB30BaHUS B Yy4eOHOW, IIO3HABATEIBHOU W
COLIMAJIbHOW TMPaKTHUKE, CaMOCTOSITENFHOCTh IIJIAHUPOBAHUS U OCYIIECTBICHHS Y4eOHOI
JESTEIbHOCTY W OpraHM3ali Y4eOHOro COTPYAHHUYECTBA C IEJaroraMu U CBEPCTHUKAMH,
MOCTPOCHHE UHAUBHUIYaIbHON 00pa30BaTeIbHON TPACKTOPHH;

NpeAMeTHBIM, BKIIOYAIONMM OCBOSHHBIE OOYYAIOIIMMHUCS B XOJ€ M3YYEHHUS Y4eOHOTO
npeaMera yMeHus crienuduueckue JUisl JaHHOM MpeaMEeTHONW 00JacTH, BUABI ACSITEILHOCTU IO
MOJIYYEHUI0O HOBOTO 3HAaHMS B paMKax ydeOHOro mpeaMeTra, €ro mnpeoOpa3oBaHUIO U
NPUMEHEHUI0 B  Yy4YeOHBIX, Yy4YEOHO-TIPOCKTHBIX M  COLUAJIBHO-MPOEKTHBIX CHUTYyaIHsX,
(dbopMHpOBaHHE HAYYHOTO THIIA MBIIUICHUS, HAYYHBIX NPEICTABICHUH O KIIOYEBBIX TEOPHSIX,
TUMAX ¥ BUJAX OTHOIIEHUH, BIaJICHWE HAy4YHOH TEPMHMHOJIOTHEH, KIIOUYEBBHIMU MOHATHIMH,
METOJIaMU U IpUeMaMH.

JIn4HOCTHBIE pe3yJabTATHI OCBOCHHUSI OCHOBHOH 00pa3oBaTeIbHOM MPOrPaMMbI
OCHOBHOTI'0 00111er0 00pa30BaHMs OTPAXKAIOT:

- BOCIIUTAHUE POCCUNCKOM I'pa)/1aHCKON MJIEHTUYHOCTH: AaTPUOTU3Ma, yBakeHus K OTeuecTBy,
IIPOLUIOE M HACTOSIIIEE MHOTOHALIMOHAJIBHOIO Haponaa Poccuu; oco3HaHHE CBOEH ATHUYECKOMN
MPUHA/JIEKHOCTH, 3HAHHE HCTOPHHM, SI3bIKa, KYJIbTYphl CBOETO Hapoja, CBOEro Kpasi, OCHOB
KyJIbTYPHOTO Hacllequsi HaponoB PoccMM W 4EIOBEUYECTBA; YCBOEHUE TI'yMAaHMCTUYECKUX,
JEMOKPAaTUYECKUX M TPaJULMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIBHOIO POCCUICKOTO OOIIECTBA;
BOCIIMTaHME YyBCTBAa OTBETCTBEHHOCTH U J0Jra nepel PonnHou;

- (¢opMHpOBaHME OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH M CIOCOOHOCTH
o0yJaroImuxcss K CaMOpPa3BUTUIO M CaMOOOpa30BaHMIO Ha OCHOBE MOTHBAIMM K OOYYEHHMIO W
MMO3HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOEHUIO AajbHEHIIeH WHIUBUAYAIbHONW TPAaeKTOPHUH
o0pa3oBaHMs Ha Oa3e OPUEHTUPOBKU B MUpe npodeccuil u nmpodheccuoHalIbHbIX MPEANOUYTEHHH,
Ha OCHOBE (DOPMHPOBAHUS YBAKUTEIBHOIO OTHOIIEHUS K TPYAY;

- (opMupoBaHHE IIEOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HayKd M OOIIECTBEHHOM MPAaKTUK{, YUHUTHIBAIOIIETO COLMAIBHOE, KYJIbTYpPHOE,
S3BIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOI'0 MHpa;

- (hopMUpOBaHHE OCO3HAHHOT'O, YBAXKUTEIBHOIO U JOOPOKEIATENFHOTO OTHOLICHUS K APYroMy
4eJI0OBEKY, €0 MHEHHUIO, MUPOBO33PEHHUIO, KYIbTYPE, SI3bIKY, BEPE, I'PaKIAHCKOW MO3MILIHH, K
UCTOpUH, KYJIbTYpE, PEIUTUU, TPaJAULUSAM, sS3bIKaM, IEHHOCTSAM HaponoB Poccum u HaponoB
MHUpa; TOTOBHOCTH U CIOCOOHOCTH BECTH AMAIOr C APYTUMH JIIOABMHM U JOCTHTaTh B HEM
B3aMMOIIOHUMAaHMS;

- OCBOCHME COLIMAIBHBIX HOPM, IMpaBWJ MOBEJCHUSA, posied M (OpPM COIMATIBHON >KU3HU B
rpynnax U cooOliecTBax, BKJIIOUas B3pOCible U COIIMAIbHBIE COOOIIECTBA; YUaCTHE B IIKOJIBHOM
CaMOYIIpaBJI€HUH M OOIIECTBEHHOM >KM3HM B MpeAesiaX BO3PACTHBIX KOMIIETEHIMH C y4EToM
PErHOHAIBHBIX, STHOKYJIBTYPHBIX, COLIMATIbHBIX M SKOHOMHUYECKHUX OCOOEHHOCTENH;



- pa3BUTHE MOPAIBHOTO CO3HAHHUS W KOMIIETCHTHOCTH B PEIICHWU MOPAIBHBIX MpoOJieM Ha

OCHOBE JIMYHOCTHOTO BBIOOpa, (GOPMUPOBAHHE HPABCTBEHHBIX UYYBCTB U HPABCTBEHHOTO

MOBE/ICHUS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHBIM MOCTYIKAM;

- QopmupoBaHWE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIICHHWM W COTPYAHHYECTBE CO

CBEPCTHUKAMH, JIETbMHM CTapliero ¥ MIIAJUIErO0 BO3pacTa, B3POCIBIMU B  IPOIECCE

o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HON, Y4eOHO-HCCIIE0BaTENbCKOM, TBOPUECKON U APYTUX

BHJIOB JICSITEILHOCTH;

- (QopmupoBaHHE LIEHHOCTH 3I0POBOrO0 M 0Oe30macHOro obpa3a >KHU3HHM, YCBOEHHUE IPaBUII

WHIUBUAYAIBHOTO U KOJUIGKTHBHOTO O€30MacHOr0 IOBEJCHHS B UYPE3BBIYANHBIX CHUTYAIUSX,

YIpOXKaOLUX )KU3HU U 30POBBIO JIFO/IEH, TpaBUJI IOBEJICHUS Ha TPAHCIIOPTE U HA 10porax;

- (OpMHUPOBAHHE OCHOB JKOJIOTHYECKON KYIbTYPHI COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO

HKOJIOTHYECKOTO MBIIUICHHS], Pa3BUTHE OMbITA IKOJIOTHMYECKH OPUEHTUPOBAHHON pedaeKCcuBHO-

OLICHOYHOM M NMPAKTHUUECKOU JIeATEIbHOCTH B KU3HEHHBIX CUTYaIUSX;

- OCO3HAHHME 3HAYEHHUS CEMbU B JKM3HU YEJIOBEKa U OOIIECTBA, MPUHATUE IIEHHOCTH CEMEWHOI

KU3HH, YBOKUTEIHHOE U 3a00TIMBOE OTHOIICHHUE K YJIEHAM CBOEH CEMbHU;

- Pa3BUTHE ICTETUYECKOTO CO3HAHHUS 4Y€pPEe3 OCBOCHHME XYJ0KECTBEHHOI'O HAclleus HapoJO0B

Poccun 1 Mupa, TBOpYECKOH AESATEIBHOCTH 3CTETUYECKOTO XapaKTePa;

- (opmupoBaHME OCHOB TMPABOCO3HAHMS [IJISI COOTHECEHHUSI COOCTBEHHOTO TMOBEIACHHS W

MOCTYNKOB JPYTHUX JIIOACH C HPABCTBEHHBIMU IIEHHOCTSIMH ¥ HOPMaMH TIOBEACHHUS,

YCTaHOBJICHHBIMU  3aKOHOAATeNbCTBOM  Poccuiickoit ~ @exeparnuu, yOSKIEHHOCTH B

HEOOXOIMMOCTH 3alIUIIATh TPABOIMOPSIOK IMPABOBBIMH CIIOCOOAMH W CPEACTBAMH, YMCHHIA

pealn30BbIBATH OCHOBHBIE COLIMATILHBIEC POJIH B Mpe/iesiaX CBOEH 1eeclocOOHOCTH.
MeTtanpeameTHblie pe3y/bTaThl 0CBOCHHSI OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMBbl

OCHOBHOI'0 00111er0 00pa30BaAHUNA OTPAKAIOT:

- YMEHHE CaMOCTOSITEIbHO OMPEENSTh eI CBOEro 00y4YeHHUsI, CTaBUTh U (HOPMYIUPOBATH IS

ceOst HOBBIC 33a7a4d B yu&€0e W MO3HABATEIILHOM JIEATEILHOCTH, Pa3BUBATh MOTHBBI U MHTCPECHI

CBOEH N03HABATENIbHOM JESITEIbHOCTH;

- YMEHHE CaMOCTOSITEIbHO IUIAHMPOBAaTh NYyTH JOCTIDKEHUS I€Jeil, B TOM YHCIIE

albTepHATHBHBIC, OCO3HAHHO BBHIOMpATh HamOomee 3G (heKTUBHBIE CIIOCOOBI PeHICHHUS YU4eOHBIX

Y TIO3HABATENIbHBIX 33]1a4;

- YMEHHE COOTHOCHTH CBOM JEHCTBUS C TUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIATh

KOHTPOJIb CBOEH JMEATEeTLHOCTH B MPOLIECCE JOCTHKEHUS Pe3yabTaTa, OMPEACNATh CIOCOObI

JEUCTBHUI B paMKaX MpPeUIOKEHHBIX YCIOBHI U TpeOOBaHUN, KOPPEKTUPOBATH CBOU JIEHCTBUS B

COOTBETCTBUU C U3MEHSIIOLIEHUCS CUTYallUEH;

- YMEHHE OLIEHWBATh MPABUIBLHOCTH BBHITIOJHEHHs YUeOHOU 3aqaun, COOCTBEHHbIE BO3MOKHOCTH

e€ pelieHus;

- BJAQJICHHE OCHOBAaMH CaMOKOHTPOJISI, CAMOOIIEHKH, MPUHSATHSA PEIICHHH U OCYIIECTBICHUS

OCO3HAaHHOTO BBIOOpA B y4eOHOH U MO3HABATEIHHON JAESITENbHOCTH;

- YMEHHME ONpeNeNsiTh TOHATHA, Cco37aBaTh OOOOIIEHHS, YCTaHAaBIWBATh AHAJOTHUH,

KJIacCU(UIIUPOBATh, CAMOCTOATEIHHO BHIOMpATh OCHOBAHUSA W KPUTEPHUH ISl KIIacCU(DUKALINU,

YCTaHABIMBAaTh NPUYUHHO-CJICICTBEHHBIE  CBSI3M, CTPOUTH JIOTHYECKOE  PACCYXKICHUE,

YMO3aKJIIOUeHNe (MHIYKTUBHOE, JIETYKTUBHOE U 110 AHAJIOTUH) U JeNIaTh BBIBOIBL;

- YMEHHUE CO3/1aBaTh, IPUMEHITHh U MPeoOpa30BhIBATh 3HAKH U CHUMBOJIBI, MOJETU U CXEMBI IS

pelieHrs yueOHBIX U MO3HABATEIbHBIX 33/1a4;

- CMBICJIOBOE YTCHHE;

- YMEHHE OPraHU30BBIBATh YU€OHOE COTPYJHUYECTBO U COBMECTHYIO ACSITENHLHOCTh C yUYUTEIEM

W CBEpPCTHUKAMH; paboTaTh WHAMBUAYATbHO W B TPYIIE: HAXOAWTH OOIIEEe pEIICHHE U

paspemath KOH(DIUKTHI Ha OCHOBE COTJIACOBAaHUS TO3HMIMA ©  y4éTa  HHTEPECOB;

dhopmynupoBaTh, ApryMeHTUPOBATHh U OTCTAWBATh CBOE MHEHUE;



- yYMEHHE OCO3HAaHHO HCHOJb30BaTh pEUYEBbIE CpEACTBA B COOTBETCTBUU C 3ajayei
KOMMYHHKAITUU TSI BBIPAKEHUS CBOMX UYYBCTB, MBICICH U MOTPeOHOCTEH; TUIAHUPOBAHUS U
pEeryJsiliud CBOCH NEeATEIbHOCTH; BJIaJIECHUE YCTHOH M TMUCHBMEHHON pEYbl0, MOHOJOTHYECKOMN
KOHTEKCTHOM peublo; pa3BUTHE MOTHUBAIIMU K OBJAJCHUIO KYJIbTYpPOHl aKTUBHOI'O MOJIb30BaHUS
CJIOBApPSIMH M IPYTUMHU TTOMCKOBBIMU CHCTEMAaMH,

- (opMupoBaHHE U PA3BUTHE KOMIIETCHTHOCTH B OOJIACTH HCIIOJIB30BaHUS WH(OpPMAIMOHHO-
KOMMYHHUKAITMOHHBIX TexHosorui (nanee MKT — komneTeHumn);

- ¢opMupoBaHHE U pa3BUTHE DKOJOTHMYECKOTO MBINUICHHUS, YMEHUE NPHUMEHATH €ro B
MMO3HABATEIPHOW, KOMMYHHKATHUBHOM, COIMAJIBHOW TPAKTHKE W  MPOQPECCHOHATBHOU
OpUEHTALINH.

BbInyCKHHUK HAYYHTCS:

- XapaKTepru30BaTh OCHOBHBIE METO/IbI TO3HAHMS: HAOIIOICHIE, U3MEPEHHE, SKCIIEPUMEHT;

- CBOMCTBA TBEP/IBIX, KHUJKHUX, Ta3000pa3HbIX BEIECTB, BBIICIIAA UX CYILIECTBEHHbIE IPU3HAKH;

- PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHUX IOHITHUH «aTOM», «MOJIEKYJa», «XUMHUYECKHM
JIEMEHT», «IPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJICHTHOCTHY», «XUMHUYECKas
peaxuus», UCHOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

- PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEILIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOM TEOPUH;

- pa3In4aTh XUMUYECKUE U GU3NUECKUE SIBICHMUS,;

- Ha3bIBaTh XUMUYECKHUE FIIEMEHTBI;

- ONpE/EIATh COCTAaB BELIECTB M0 UX (popMyliam;

- BAJIGHTHOCTb aTOMa 3JIEMEHTA B COEAMHEHUSIX;

OIpEeAEIATh TUIl XUMUYECKUX peaKLuii;

Ha3bIBaTh MPU3HAKU U YCJIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIMA;

- BBIABJIATH IPU3HAKHU, CBUAETEILCTBYIONINE O MPOTEKAaHUN XUMUYECKON peakluu Ipu
BBINOJIHEHUH XUMUYECKOT'O OIBITA;

- COCTaBJISATh ()OPMYJIbl OMHAPHBIX COETMHEHUH;

- COCTaBJIATH YPABHEHUSI XUMUYECKUX PEAKIUI;

- co0o1aTh NpaBuia 6€301acHON paboThI P MPOBEIEHUH OIIBITOB;

- II0JIb30BAThCA JIAOOPATOPHBIM 000PYIOBAaHUEM U TIOCYIOM;

- BBIYMCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

- BBIUUCIIATH MAaCCOBYIO JIOJII0O XMMUYECKOI'0 3JIeMEHTa o (OopMyJie COeAMHEHUS;

- BBIUHCIATH KOJMYECTBO, 0OBEM WJIM MacCy BEIIECTBA MO KOJUYECTBY, 00bEMY, Macce
peareHToB WM IPOAYKTOB PEAKIINH;

- XapakTepHu3oBaTh (PHU3MUECKHUE U XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOJa U
BOJIOPOJ1a;

- T10JIy4aTh, COOMPATh KUCIOPO U BOJIOPOS;

- pacrno3HaBaTh ONBITHBIM IIyTE€M ra3000pa3HbI€ BEIIECTBA: KUCIOPOI, BOJOPOI;

- pacKpbIBaTh CMBICH 3aKOHA ABOTapo;

- PacKpbIBaTh CMBICI MOHATHH «TETIOBON 3P PEKT peakun», «MOJSPHBIN 00beM»;

- XapakTepu3oBaTh (U3NYECKHE U XUMUYECKHE CBOICTBA BOIBI;

- PacKpbIBaTh CMBICI MIOHITHSI «PAaCTBOPY;

- BBIYMCIIATH MACCOBYIO JIOJIIO PACTBOPEHHOTO BELIECTBA B PACTBOPE;

- IPUTOTOBIIATH PACTBOPHI C ONPEIETIEHHON MAaCCOBOW JJOJIEH PACTBOPEHHOIO BELIECTBA;

- Ha3bIBaTh COESAMHEHMSI M3YUYEHHBIX KJIACCOB HEOPTAHUYECKUX BEILECTB;

- XapakTepu3oBaTh (GU3NYECKUE M XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEILIECTB: OKCUAOB, KHCJIOT, OCHOBAaHMH, COJICH;

- OIPENENSTh IPUHAJIEKHOCTD BEILIECTB K OMPEIEICHHOMY KJlaccy COeIMHEHUN;
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- COCTaBIIATH ()OPMYJIBI HEOPTAHMYECKUX COSAMHEHHU N3YUYEHHBIX KIJIACCOB;

- TPOBOJAUTH ONBITHI, MOATBEPXKIAIOIIME XWMHUYECKHE CBOMCTBA H3YYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

- Ppacro3HaBaTh ONBITHBIM IIyTEM PACTBOPBI KUCIOT M IIEJIOYEH 110 U3MEHEHHIO OKPACKH
WHJUKATOPa;

- XapaKTepU30BaTh B3AMMOCBSI3b MEXK/Y KJIACCAMU HEOPTaHUYECKUX COCTMHEHU;

- packpbiBath cMbici [lepuoanueckoro 3akona JI.M1. Menzaeneena;

- OOBICHATH (DU3UYECKHUI CMBICT aTOMHOTO (TOPSIKOBOTO) HOMEpAa XMMHUYECKOTO JJIEMEHTa,
HOMEPOB I'PYIIbI U ieproia B neproandeckon cucreme .M. Menneneena;

- OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUsI CTPOEHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B Ipeiesax
MaJIbIX [IEPUOJIOB U IVIABHBIX MOATPYIIIL;

- XapaKTepu30BaTh XUMHUYECKHUE 3JIEMEHTHI (OT BOAOPOAA JI0 KaJIbIKs) HA OCHOBE UX MOJIO0KEHUS
B niepuoanueckoi cucreme .M. MenneneeBa u 0COOCHHOCTEH CTPOCHUS KX aTOMOB;

- COCTaBIISITH CXEMBI CTpOEHHs aTOMOB mepBbiX 20 3nmemMeHnToB mepuoanueckoi cuctemsl .M.
MeHnpeneena;

- PacKpbIBaTh CMBICII IOHATHN: «XUMHYECKAs CBSA3bY, «AJIEKTPOOTPULIATEILHOCTDY;

- XapaKTepHu30BaTh 3aBUCUMOCTh (DU3MUECKHUX CBOICTB BEIIECTB OT THUIIA KPUCTAILTUIECKON
peIIeTKY;

- OIIPEAEIIATh BUJI XUMHUYECKOU CBSI3U B HEOPIraHUUECKUX COCTUHEHUSX;

- M300pakaTh CXEMbl CTPOCHHUS MOJICKYJI BEIIECTB, OOpa30BaHHBIX pPa3HBIMH BHIAMHU
XUMHUYECKUX CBS3EH;

- PacKpBIBaTh CMBICI OHITHH «HOHY», «KATHOHY», KAHUOHY, «IJICKTPOIUTHDY, «HEIICKTPOIUTHD,
«AIEKTPOIIUTHYECKAS JUCCOLUALINSY, KOKUCITUTENbY, «CTEIEHb OKUCIEHUS «BOCCTAHOBUTEIbY,
«OKHCIICHHEY, «BOCCTAHOBJICHUEY;

- OIIPEACIIATh CTEIIEHb OKUCIEHUS aTOMa 3JIEMEHTA B COCIMHEHUH;

- PaCKpbIBaTh CMBICII TEOPUHU IEKTPOTUTHUECKOM TUCCOIHAIINY;

- COCTaBJISATh YPABHEHUS JICKTPOIUTUUECKOMN TUCCOMALNU KUCIIOT, LIEI0Y€EH, COJIeH;

- OOBSCHATH CYIIHOCTh IIpoLecca 3JIEKTPOIUTHUECKON JUCCOLMAMN U PEeaKIUMi HOHHOIO
oOMeHa;

- COCTaBJISITh TIOJIHBIE M COKpAIICHHBIE MOHHBIC YPABHEHUS peaKIuu OOMEHa;

- OIPENENSITh BOZMOXKHOCTh MMPOTEKAHUS PEAKIMIi MHOHHOTO OOMEHa;

- MPOBOAMUTH PEAKIUH, TTOITBEPKAAIOIITNE KAYECTBEHHBIA COCTaB PA3IMYHbBIX BEIIECTB;
ONpEeNENATh OKUCIUTENb U BOCCTAHOBUTEIIb;

- COCTaBJISITh YPABHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA;

- Ha3bIBaTh ()aKTOPHI, BIUSIONIUE HA CKOPOCTh XUMHUECKOM peakinu;

- KJ1acCU(UIUPOBATH XUMUUECKHUE PEAKIINH 110 PA3IMYHBIM ITPU3HAKAM;

- XapaKTepU30BaTh B3aUMOCBS3b MEXIY COCTABOM, CTPOCHHUEM U CBOMCTBAMU HEMETAJIOB;

- TPOBOJUTH OMBITHI IO MOIYYEHHUIO, COOUPAHUIO U U3YYEHUIO XUMUYECKUX CBOMCTB
ra3o00pa3HbIX BEIIECTB: YTIEKUCIOro ra3a, aMMHaKa;

- pacrmo3HaBaTh OMBITHBIM ITyTE€M ra3000pa3HbIe BEIIECTBA: YITIEKUCIBINA T'a3 U aMMHAK;

- XapaKTepU30BaTh B3aMOCBSI3b MEX/1y COCTaBOM, CTPOEHHUEM U CBOMCTBAMH METAJLIOB;

- Ha3bIBaTh OPraHMYECKHE BEIECTBAa MO WX (opMylie: METaH, 3TaH, STUJIEH, METaHOI, STaHOI,
TNIMLIEPUH, YKCYCHAash KHCJIOTa, aMHUHOYKCYCHAasi KHCJIOTa, CT€apUHOBash KHCJIOTA, OJIEMHOBAs
KHCJIOTA, TIII0KO03a;

- OLICHUBATh BIMSIHUE XUMUYECKOTO 3arpsI3HEHUS OKPYIKAIOIIEH cpeibl HA OPraHu3M YeJIOBEKa;

- TPaMOTHO O0OpaIIaThCs C BEMIECTBAMU B TIOBCETHEBHOM JKU3HU;

- ONpEAENATh BO3MOXKHOCTh IMPOTEKAHUSI PEeaKIUi HEKOTOPBIX MPEACTABUTENIECH OpraHuYecKHX
BEIIECTB C KMCIOPOJIOM, BOJOPOJIOM, METaNIaMU, OCHOBaHUSIMH, FaJIOT€HAMHU.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYIUTHCH:
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- BBIJIBUTaTh U MPOBEPSATH SKCIEPUMEHTAIBHO TMIOTE3bI O XMMUYECKHUX CBOMCTBAX BEIIECTB Ha
OCHOBE UX COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKUE PEAKIIMH, O XapaKTepe
Y IPOAYKTaX PAa3IMYHBIX XUMUYECKUX PEaKIIUi;

- XapaKTepHu30BaTh BEIIECTBA [0 COCTAaBY, CTPOCHUIO U CBOMCTBAM, yCTaHABIMBATh MPUUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEX1Y JaHHBIMU XapaKTePUCTUKaMH BEILIECTBA;

- COCTaBJSITh MOJICKYJIIPHBIE M TIOJHBIE HOHHBIE YPAaBHEHHS IO COKPAIICHHBIM HOHHBIM
YpaBHEHUSIM;

- IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCITHTEIbHBIC HIIM BOCCTAHOBUTEIHHBIC
CBOIMCTBA C yUETOM CTEIIEHEH OKUCIICHHS 3JIEMEHTOB, BXO/SIINX B €r0 COCTAB;

- COCTaBJISITh YpPaBHEHHUS PEAKIM, COOTBETCTBYIOIIMX IMOCJIEIOBATEILHOCTH IpPEBpaLICHUN
HEOPraHUYECKUX BEIIECTB Pa3INYHbIX KJIACCOB;

- BBIJIBUTATh U MPOBEPSITH IKCIIEPUMEHTAIBHO TUIIOTE3bI O pe3yibTaTaX BO3ACHCTBUS Pa3IUUHBIX
(hakTOpOB Ha U3MEHEHHE CKOPOCTH XUMUYECKON PeaKIuy;

- WCMOJB30BaTh NPHUOOPETEHHBIC 3HAHWUS JJs DKOJOTMYECKH TPAMOTHOTO TIIOBEIACHHS B
OKpY>Karolleu cpee;

- HUCIOJIb30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIETEHIIMM IPU BBINOJIHEHUU IPOEKTOB U
y4eOHO-UCCIIeIOBATENILCKUX ~ 3aJad [0 HW3YYCHHUIO CBOWMCTB, CIOCOOOB TMOJY4YEHHUS U
pacro3HaBaHUs BELIECTB;

- 00BbEKTHBHO OLIEHUBATh MH(POPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIECCAX;

KPUTUYECKH OTHOCUTBCS K TICEBAOHAYYHOW wuH(MOpMAaIuu, HeI0OpOCOBECTHOM peKiIaMe B
CpeICcTBaX MaccoBOW MH(MOPMALINY;

- OCO3HaBaTh 3HAYEHHE TEOPETHUYECKHX 3HAHWM MO XUMUU JUIS MPAKTHUYECKOH AesITeNThHOCTU
YeNoBeKa;

- CO3[1aBaTb MOJEJIM M CXEMBI ISl pelieHUs y4yeOHBIX W MO3HABaTEIbHBIX 3a]a4; MOHHUMATh
HE0OXOIMMOCTb COOJIIO/ICHUS MIPEINTMCaHu, TPeAsiaraéMbIX B HHCTPYKIUSAX 110 UCIIOJIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBON XHUMHH H JIP.

Pazpea 1
Conep:xanue yueOHOro nmpeamera

B cucreme ectecTBeHHOHAYYHOr0 00pa30BaHUsl XUMUS KaK y4eOHBIM IpeaMeT 3aHMMaeT
BXHOE MECTO B TIO3HAaHWHM 3aKOHOB MPHPOJBI, (OPMHUPOBAHMM HAYYHOH KAapPTHHBI MHPA,
CO3JIaHMHM OCHOBBI XMMHYECKHX 3HAHWH, HEOOXOMUMBIX IS MOBCETHEBHOH XHM3HH, HABBIKOB
3JI0pOBOTO M 0€30MacHOr0 JJIs YelIOBeKa M OKPYXKAIOLIEH ero cpeabl o0pasa )KM3HM, a TakKe B
BOCIIUTAaHUH YKOJIOTUIECKOH KYIIbTYpPHI.

VYcnemHocTh M3y4eHUS XHMHUHM CBsSI3aHa C  OBJAJE€HHEM XMMHUYECKHM  SI3BIKOM,
coOnroicHueM MpaBuil 0e30MacHOil paOOThl MPH BBIMOJIHEHUMH XHMHUYECKOTO 3KCIEPHUMEHTA,
OCO3HaHMEM MHOTOUYMCIIEHHBIX CBA3€H XMMHUU C APYTUMHU IIPEIMETaMH IIKOJIBHOTO Kypca.

[IporpamMMa BkJtOYaeT B ceOsl OCHOBBI HEOPraHMYECKOW M OpPraHMYecKOW XUMUH.
I'maBHOW uzeell mporpamMmbl SIBISETCS CO3JaHME 0a30BOTO KOMIUIEKCA ONMOPHBIX 3HAHUU IO
XUMUH, BEIPAKEHHBIX B OpME, COOTBETCTBYIOIICH BO3PACTY OO YJArOIITHUXCSI.

B comepkaHmm IaHHOTO Kypca TIPEACTaBICHBI OCHOBOIOJIATAIONINE XUMHUYECKUE
TEOpPETHYECKHE 3HAHMUS, BKIFOYAIOIINE H3YYCHHE COCTaBa M CTPOSHHS BEIECTB, 3aBUCUMOCTH MX
CBOWCTB OT CTPOEHHS, MPOTHO3MPOBAHUE CBOWCTB BEILECTB, UCCIEIOBAHHUE 3aKOHOMEPHOCTEH
XAMAYECKUX TIPEBpAlICHUH W IIyTed YIpaBIIEHUS HMH B MEIAX TIONy4eHHs] BEIIECTB W
MaTepHaoB.



TeopeTnyeckyro OCHOBY M3y4EHHs HEOPraHMYECKOM XHUMHHM COCTaBJISE€T aTOMHO-
MOJIEKYyJIApHOE yueHue, Ilepuonnueckuii 3akon .M. MenaeneeBa ¢ KpaTKUMU CBEICHUSIMU O
CTPOCHMM AaTOMa, BHMJAaX XHMMHYECKOH CBS3H, 3aKOHOMEPHOCTSX IPOTEKAHHUS XUMHUYECKHX
peaKuuid.

B n3ydyenun Kypca 3HauMTEIbHAS POJIb OTBOJUTCS XUMUYECKOMY 3KCIIEPUMEHTY:
IIPOBE/ICHUIO MPAKTUYECKUX U JIAOOPATOPHBIX padOoT, OMMCAHUIO PE3Y/IbTATOB YUEHHUUECKOTO
IKCIIEPUMEHTA, COOJIIOJICHUIO HOPM U IIpaBUJI 0€3011acHOM paboThl B XMMUYECKOH JIabopaTopui.

Peanuzanus naHHOM mporpamMMmbl B IIpoLecce OOYy4EHHs IO3BOJUT OO0YyYaroLUMCs
YCBOMUTBD KJIIOUEBBIE XUMUYECKHE KOMIIETCHIIMHU U IIOHATH POJIb ¥ 3HAYEHUE XUMHUH CPEIU APYTUX
HayK O IIPUPOJIE.

N3yuenune npeamera «XuMmus» B 4yacTh (OPMHUPOBAHUSA Yy OOYyYarOIMXCA HAy4YHOTO
MHUPOBO33PEHUS, OCBOCHHS OOIIEHAYYHBIX METOJOB (HaOMIO/IeHHe, U3MEpPEHHEe, SKCICPUMEHT,
MOJICJINPOBAHUE), OCBOEHMS IPAKTMYECKOIO IPUMEHEHMs HayyHbIX 3HAHUH OCHOBAHO Ha
MEXIIPEIMETHBIX CBS3sIX ¢ mpenmeramu: «buomorusy, «I'eorpadusy», «ctopusy,
«Jlutreparypa», «Maremaruka», «OCHOBBI 0€30MAaCHOCTH KHU3HEIEITEIbHOCTH», «Pycckuii
A3bIK», «Dusuka», «IK0I0TUS.

IlepBoHaYa/IbHbIE XMMHYECKUE IIOHATHUS

[Ipenmer xumuu. Tenma u BemectBa. OCHOBHBIE METOJbI IO3HAHUSA: HAOJIOJEHUE,
U3MepeHHue, dKCcepuMeHT. PU3nuecKue U XUMUYECKHUE sBJICHUA. YUCThIE BELIECTBA U CMECH.
Crnoco6bl paznenenusi cMeceil. AtoM. Mosekyna. XUMHUYECKUN 3JIEMEHT. 3HAKU XUMHUYECKUX
aneMeHTOB. [IpocTble W cilokHBIE BellecTBa. BaneHTHOCTb. 3aKOH ITOCTOSHCTBA COCTaBa
BeulecTBa. Xumuueckue Qopmynsl. Muaekcel. OTHOCUTENbHAs aTOMHAas W MOJIEKYJSpHas
Maccel. MaccoBast [0l XMMHYECKOIO 3JIEMEHTA B COCIMHEHUHU. 3aKOH COXPAaHEHUS MaccChl
BemiecTB. XuMU4eckue ypaBHeHUs. KoaddunmeHntsl. YciaoBus W NpHU3HAKH MPOTEKAHHS
XMMHMUYECKHUX peakuuid. Moip — equHMIa KOIM4YecTBa BelecTsa. MossipHas Macca.

Kucaopoa. Bogopox

Kucnopon — xumuueckuit snemeHT u mpocroe BemectBo. O30H. CocTaB Bo3ayxa.
dusnyeckue M XUMHUYECKHE CBOWCTBAa Kuciaopona. llomyuenue u mpuMeHeHHE KUCIOPOAA.
TeroBoit adpdext xumudeckux peaxiuid. [loHsTHEe 00 HK30- M HIHAOTEPMUUYECKUX PEAKIIUSIX.
Bonopon — XMMHUYECKUN DJIEMEHT U MPOCTOE BelecTBO. PU3HUECKUE U XUMHUYECKUE CBOMCTBA
Bogopoja. [lonydyenne Bonopona B nabopatopuu. [lonydyeHne Boopoaa B HMPOMBIIUIEHHOCTH.
[Ipumenenue Bogopoaa. 3akoH ABoraapo. MossipHblil 00beM ra3os. KauecTBeHHbIE peakiiuy Ha
razoo0pa3Hbie BelecTBa (KUCIOPo, Bogopoa). OObeMHBIE OTHOIIEHUS Ta30B MPU XUMHYECKUX
peakuusx.

Bopna. PacTtBopsl

Bogna B npupozne. Kpyrosopotr Boasl B npupozae. dusnueckne U XUMHUYECKUE CBOMCTBA
Bobl. PactBophl. PacTBOpuMOCTh BeniecTB B Bojie. KoHIeHTpanusa pactBopoB. MaccoBast 101
PacTBOPEHHOI'O BELIECTBA B PACTBOPE.

OcCHOBHBIE KJIACCHI HECOPTAHUYECKUX COeIMHEeHU I

Oxcunpl.  Knaccuduxanmsa. Homenknarypa. ®usnyeckue  CBOMCTBa  OKCHIIOB.
Xumuyeckue cBoicTBa OkcuaoB. Ilomyuenme wu  mnpumeHeHue OkcuaoB. OcHoOBaHMSL.
Knaccudpukanus. Homenknatypa. ®@usnueckue cBoiicTBa ocHoBaHMH. [lomyueHne ocHOBaHMM.
XUMHYECKHEe CBOMCTBa oOcHOBaHWM. Peaknwmst nHeiTpamuzamuu. Kucnmotsl. Kmaccudukamms.
Homenknarypa. ®usnueckue cBoucTBa Kucior. [loaydyeHue u NOpUMEHEHHE  KHUCIIOT.
XHWMHYECKUE CBOMCTBA KUCIOT. MHAMKaTOphl. MI3MEeHEeHne OKpacku MHAMKATOPOB B Pa3IMYHBIX
cpenax. Comu. Knaccudpukanus. Homenknarypa. @usndeckue cBoiictBa coneil. [lomyuenue u
IIpUMEHEHHE coyeil. XUMUYECKHe CBOMCTBA cojed. ['eHeTnueckas CBA3b MEXAY KIIaCCaMH
HeopraHmyeckux coenuHeHui. [Ipobiema 6e30MacHOro NCHOIb30BAHMUS BEIIECTB U XUMUYECKUX



peaKkuurii B TOBCEIHEBHOM KU3HHU. TOKCHYHBIE, TOPIOYKME U B3PBIBOOIIACHBIE BEIIECTBA. bBITOBAs
XUMHUYECKas TPaMOTHOCTb.

Ctpoenue atoma. Ilepuoanyeckuii 3aK0OH U NMEPUOANYECKAA CHCTEMAa XUMHYECKHX
semenToB /[.1. MeHeneeBa

Crpoenue aroma: siapo, SHepreTuueckuil ypoeHb. CocTaB sjipa aroMma: NIPOTOHBI,
HeulTponsl. M3oronel. Ilepuogumueckuit 3akon .M. MenneneeBa. llepuoamyeckas cucrema
xumuyeckux snemeHtoB JI.M. MenpaeneeBa. ®duznueckuii CMBICI aTOMHOTO (MOPSIAKOBOTO)
HOMEpa XUMHYECKOTO 7JJIEMEHTa, HOMEpa TpyIIbl M MEepUoJa NEPUOJAUYECKONH CHUCTEMBI.
CrpoeHre DJHEPreTUYECKUX YypoBHEH aToMoB TepBbiX 20 XUMHUYECKHX  JJIEMCHTOB
nepuoanueckoit cucteMbl .M. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB aTOMOB
XUMHUYECKUX DJIEMEHTOB M MX COCJAMHEHUI Ha OCHOBE MOJIOXKEHHUS B MEPUOIUYECKON CcHCTEME
J.N. MenneneeBa u ctpoeHus atoma. 3Hadenue [lepuoauueckoro 3akona /.M. Menaeneena.

Crtpoenue BemecTB. XUMH4YeCKasi CBA3b

DNEeKTPOOTPULIATETLHOCTh ATOMOB XMMHUYECKUX 3JieMeHTOB. KoBaneHTHas XuMHUUYecKas
CBSI3b: HEMOJISIpHAsl U ToJisipHas. [IoHsATHE O BOAOPOIHON CBSI3M M €€ BIMSHHM Ha (pu3nyeckue
CBOWCTBA BEIIECTB Ha ImpuMepe Boabl. HMoHHas cBsA3b. Meramnuyeckas CBS3b. THIIBI
KPUCTAINIMYECKUX PELIeTOK (aTOMHAasi, MOJICKYJISipHAsi, MOHHAs, METaJUInYecKas). 3aBUCUMOCTh
(U3HUYECKUX CBOWCTB BEIIECTB OT THITA KPUCTALTHICCKON PEIIETKH.

XuMHn4ecKue peakuuu

[lonsiTHe O CKOpOCTM XUMHUYECKOM peakuuu. @DakTopbl, BIMAIOIMIME HAa CKOPOCTH
xuMudeckor peakiuu. [loHarue o katanuzarope. Kiaccudukamuss XUMUYECKHX PEAKIUN 10
pa3IMYHBIM TPU3HAKaM: YHUCIY W COCTAaBY HCXOJHBIX U TOJYYCHHBIX BEIECTB; M3MEHEHHIO
CTEIEHEN OKUCIICHUS] aTOMOB XUMHYECKHUX 3JIEMEHTOB; MOTJIOMICHUIO WJIA BBIJICJICHUIO YHEPTHUH.
DNEKTPONMTHYECKAsT JTUCCOIMAIUA. OJEKTPOJUTHI W HedNeKTpoiauThl. Moubl. KaTtnonsl wu
aHWOHBI. Peakniuum HWOHHOTO oOOMEHAa. YCJIOBHS TMPOTCKAHUsS pEaKIUii HOHHOTO OOMEHa.
DNEKTPONMTHYECKasT JIUCCOIMAlUS KHUCIOT, Ienoder u conedd. CTeneHb OKHUCICHHS.
OnpeneneHue CTENEHM OKUCICHUS aTOMOB XHMHUYECKUX OJIEMEHTOB B  COCIMHEHHUSX.
Oxucnurens. BocctanoButenb. CylIHOCTh OKACTUTENHHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.

Hemetamiasl IV — VII rpynn u ux coennnenust

[lonoxkeHne HeMeTalIOB B MEPUOAMYECKON cHUCTeME XUMUYecKux siemeHToB J[.H.
Menpeneena. O0mue cBoiicTBa HeMeTaloOB. anoreHsl: GU3NUYECKUEe U XMMHYECKHE CBOMCTBA.
CoenuHeHus TrajoreHoB: XJOPOBOAOPOJ, XJIOPOBOJOpOAHAas kuciora u ee coiu. Cepa:
¢usznueckue U xumMuueckue coiicTBa. COEIUHEHHS CEepbl: CEPOBOIOPOA, CYIb(PHUABI, OKCHJbI
cepbl. CepHasi, cepHUCTass MU CEPOBOAOPOJHAS KHUCIOTHI W MX CONMU. A30T: (usmueckue u
xuMudeckue cBorictBa. Ammuak. Conu aMmMoHus. OKCHAbl a30Ta. A30THAs KUCJIOTa U €€ COJIH.
docdop: pusnueckue u xumudeckue cpoiicta. Coeaunenus gocgopa: okeun docdopa (V),
oprodochopHas KUCIOTAa U €€ CoNH. Yriaepod: ¢Gu3MYecKue W XHMHYECKHE CBOMCTBA.
Annotponus yriaepoaa: anmas, rpadur, kapOuH, dymnepensl. CoeqUHEHHs yIiepoaa: OKCHIbI
yrieponaa (II) u (IV), yronsHas kucnora u ee conu. KpemMHui u €ro coeiuHeHuUs.

MeTtajuibl U MX COeTUHEHUS

[lonoxkeHne MeTaIOB B MEPUOAMYECKOM CHUCTEME XUMUYecKux asnemeHToB J[.U.
MenneneeBa. Meramibl B npupoje u odmme crnocoObl ux mnoiaydeHus. OOmue Qusnueckue
cBoiicTBa MeTtaimioB. OOIIMe XMMHUYECKHME CBOWCTBA METAJUIOB: PEAKIMU C HEMETaJUIaMH,
KUCJIOTaMH, COJISIMUA. DJIEKTPOXUMUYECKUN DSl HANPsHKEHUH MeTaiioB. Lllenounbie MeTamisl u
ux coenunenus. ll{enoyHo3emMenpHbIe METAIIBI U UX COeNUHEHUs. AMoMUHUNA. AMPOTEPHOCTH
okcuga u tuapokcuaa amomuHus. JKemezo. CoenMHEHHS JKejle3a M WX CBOWCTBA: OKCHU/IBI,
rugpokcuabl u coiu xenesa (11w ).

IlepBoHauya/ibHBbIE CBeeHUSI 00 OPraHMYEeCKHUX BellecTBax

[TepBoHavabHBIEC CBEICHHS O CTPOCHUH OPTaHMYECKUX BEIIECTB. YTIEBOJAOPO/IbI: METaH,
9TaH, STWIEeH. ICTOYHUKHU yrIeBOIOPOAOB: MPUPOAHBIN Ta3, He(PTh, YTOlb.
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Kucnopoaconepxamuye COCIUHEHUS: CHOUPTHI (METAHOJN, ATAHOJ, TJHUIEPUH), KapOOHOBBIE
KHCIIOTHI (YKCYCHasi KMCIIOTa, aMUHOYKCYCHAasl KHMCJIOTa, CTEApPUHOBAsl U OJIEMHOBAsl KUCIIOTHI).
buonoruuecku Ba)KHBIE BEIIECTBA: JKUPBI, TJIIOKO3a, Oeiku. XHUMHUYECKOEe 3arps3HEeHHe
OKpY>KaloILEH Cpelibl U €ro MOCIEACTBHUS.

Tunel pacyeTHbIX 32/1a4:

Brruncienue MaccoBOi JOIM XUMHUYECKOTO JIeMEHTa 10 (hOpMyIie COeAMHEHUSI.

YcranoBneHue mnpocreiiiield GopMyIibl BELIECTBA [0 MACCOBBIM JIOJISIM XUMUYECKUX
3JIEMEHTOB.

Boruncnenus mo XMMUYECKHM YPaBHEHUSIM KOJIMYECTBA, 00beMa, MacChl BEIECTBA I10
KOJIMYECTBY, 00BEMY, Macce peareHTOB WM IIPOIyKTOB PEAKIUH.

Pacyer maccoBo#i 1011 pacCTBOPEHHOI'O BEIIECTBA B pacTBOPE.

IIpuMepHBbIe TEMBbI NPAKTHYECKUX PadoT:

JlaboparopHoe 00opyAoOBaHUE U MpHeMbl oOparieHus ¢ HuM. [IpaBuia 6e3omacHoit
paboThI B XUMUYECKOH J1TaOOPaTOPHH.

OuncTKa 3arps3HEHHON MOBAPEHHOW COJIH.

IIpu3Haky IpoTEKaHUs XUMUYECKUX PEaKIIUi.

[TomyueHue KMUCIOPOAa U U3YUYEHUE €TO CBOMCTB.

[Tonydenune Bogopoaa U U3y4eHUE €ro CBOMCTB.

[TpuroTtoBneHne pacTBOPOB C OMPEIEIEHHON MacCOBOM /10J1€i PACTBOPEHHOT'O BEILIECTBA.

Pemenue skciepuMeHTaNIbHBIX 33124 110 TeMe «OCHOBHBIE KJIaCChl HEOPTaHUUECKUX
COCTUHEHUN.

Peakuuu nonnoro oomeHa.

KauecTBeHHBIE peakIii Ha HOHBI B pacTBOPE.

[TonyueHne amMmmuaka 1 U3y4yeHHE €ro CBOMCTB.

[Tomyuenue yriekucaoro ra3a v H3yuyeHHe ero CBOUCTB.

Pemenue sxcnepuMeHTanbHbIX 331a4 no reme «Hemeramnst 1V — VII rpynn un ux
COCTUHEHUN.

Pemenue sxcniepuMeHTaIbHBIX 334a4 110 TeMe «MeTaibl U UX COSAUHEHUS.



Paznea |11. TemaTnueckoe niiaHupoBaHue ¢ yKa3aHHMEM KOJIHYECTBA YACOB,
OTBOJAMMBIX HA 0CBOCHHE KAXKI0i TeMbl

KJIACC
Ne IIpumeyanue
Ne | n/n Koa- (ucmosib30BaHMe
Tema ypoka BO
nnm| B obopynoBanus Touku
TeMe Hacob pocra)
IlepBoHaya/IbHbIe XUMHYECKUE OHATHS (254)
1 1 [Ipenmer xumuu. Tena u BemecTna. 1
OcCHOBHBIE METO/IbI TIO3HAHMS:
Ha0IIt0IeHNE, U3MEPEHUE, IKCIICPUMEHT.
2 2 | IlpakTuueckas padota Nel. JlTabopaTopHoe 1 [Mudposas mabopatopust
00opyI0BaHNE U IPUEMBI OOPAILICHHUS C RELEON
HuM. [IpaBuna Ge3onacHoii paboThI B [udposoii gaTumnk
XuMHUecKol abopatopun. CTpoeHue TEeMIEPaTyphl
IIJIJAMEHU. CnuproBka
Caeua.
3 3 | ®usnyeckue U XUMUYECKHUE SIBIICHUS 1
4 4 | Yucrele BemecTBa U cmecH. CriocoOsl 1
paszaeneHust cMecei
5 5 | Ilpaktuueckas padora No2. Ounctka 1
3arpsAI3HEHHOW ITOBAPEHHOM COJIH.
6 6 | Atom. Monekyna. 1
7 7 | XUMHUYECKUU 2JIEMEHT. 3HaKU XUMHUYECKUX 1
JJICMEHTOB
8 8 [IpocThie U clIO’KHBIC BEIIECTRA. 1
9 9 | BanentHOCTB 1
10 10 | 3akoH IIOCTOSHCTBA COCTaBa BEIECTBA. 1
11 | 11 | Xumunueckue popmyibl. MHIEKCHI. 1
12 | 12 | OTHOcHTENbHAS ATOMHAS U MOJIEKYJISIPHAS 1
MAaccChl
13 | 13 | MaccoBas 10751 XUMHYECKOTO 3JIEMEHTA B 1
COCITUHCHHH.
14 14 | Beruucienne MacCoBOH JOJIU XUMHUYECKOTO 1
areMeHTa 1Mo Gopmysie COeTUHECHHUS.
15 | 15 | Ycranosnenue npocreiimeit Gopmysl 1
BEIIECTBA IO MACCOBBIM JIOJISIM
XUMHYECKHUX 3JIEMEHTOB.
16 | 16 | MaccoBas 405 XUMHUYECKOTO JIEMEHTA B 1
COCTUHEHUU
17 | 17 | 3akoH coxpaHEHHUS MAaCcChI BEIIECTB. 1 BECHI TEXHOXUMHUYECKHE
JIeMOHCTpallMOHHBIN YKCIIEPUMEHT. «3aKOH WJIH DJICKTPOHHBIE; CBEYA,
COXPAaHEHHUS MACCHI BEIICCTRBY K0110a riockononHag 250
MJT; JIOXKKA JIJTSL COKUTAHHS
BEIIICCTB
18. | 18. | Xumuueckue ypaBHeHus. KoadduueHTs!. 2
19 | 19
20 | 20 | YcioBus U NPU3HAKH TPOTEKAHUS 1
XUMHYECKUX PEAKIUM.




21

21

[Tpaktrueckas padora Ne3. [Tpuznaku
IIPOTEKAHUsA XUMUUECKUX PEAKLIM.

22

22

Mouib — e1MHHLIAa KOJIMYECTBA BEIIECTBA.
MognsipHast macca.

23

23

MousipHast Macca.

24

24

Kontposbnas padora Nel o Teme
«IlepBoHauYaIbHBIE XUMUYECKHUE MTOHSTUS

25

25

Boruncnenus no XuMHYECKUM YPaBHEHUSIM
KOJIMYECTBa, 00beMa, MacChl BEIECTBA O
KOJIM4YECTBY, 00bEMY, MAacCe pEareHTOB WIH
MIPOJYKTOB PEAKIUH.

Kucaopona. Bogopoa (94)

26

Kucnopon — XumMuyeckuil 3J1EMEHT U
npoctoe BeniectBo. O30H. CocTaB Bo3ayxa.

27

duznyeckre U XUMUYECKHE CBOMCTBA
KHUCJIOpO/Ja.

28

w

[Tonyyenue u NpUMEHEHHE KUCIOPOIA.

29

[IpakTuueckas padbota Ned. [Tonyuenue
KHUCJIOPOAA U U3YYEHHE €TI0 CBOMCTB.

30

Bomopo — XuMU4ecKuii 2JIeMEHT U
npocToe BeriecTBo. [loydenue Boiopoia B
nabopatopuu. [lomydenue Bogopoa B
MIPOMBIIIIJICHHOCTH.

31

duznyeckre 1 XUMHYECKHE CBOMCTBA
Bojopoaa. [Ipumenenue Bogopoa.
KauecTBeHHBIC peakiuu Ha Ta3000pa3HbIe
BelecTBa (KUCIOPOI, BOJIOPOT).

32

[IpakTuueckas padota NeS. [lonyuyenue
BOJIOPO/1a U U3yYEHHE €TO CBOUCTB.

33

3akoH ABorajapo. MossipHblii 00beM razos.
OOBbeMHbIE OTHOIIEHUS Ta30B MPH
XUMHUYECKHUX PEAKIHUAX.

34

Boruncnenus no XuMHUYECKUM ypaBHEHUSIM
KOJINYeCTBa, 00beMa, MacChl BeIIECTBA MO
KOJIMYECTBY, 00BEMY, Macce peareHTOB MM
MIPOJYKTOB PEAKIUH.

Bopa. PacTBopsl. (54)

35

Bona B nmpupoae. KpyroBopor BojsI B
npupoze. PU3n4ecKue 1 XUMUYECKUE
CBOMCTBA BOJBI. JIeMOHCTpAalIMOHHBIN
SKCIEPUMEHT .

«Pa3yoxeHne BOAbI JIEKTPUYECKUM
TOKOM).

npubop AN OMBITOB €
AIIEKTPHUECKUM TOKOM;
HCTOYHUK HOCTOSIHHOTO
TOKa: MPOOUPKH — 2 mIT. ,
IPOHYMEPOBAHHBIE;
JTYIHHKA; CIIPTOBKA,
POOKK — 2 TIIT, TAHIIET.

36

PactBOpBI. PacTBOPUMOCTB BEILIECTB B BOAE.
KoHnuenTpanus pactsopoB. Maccosast 10115
PacTBOPEHHOTO BEUIECTBA B PACTBOPE.

37

PacdeT MaccoBoit 011 pacCTBOPEHHOTO
BEIIIECTBA B PACTBOPE.
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38 4 | IIpaktuueckas padora Ne6. [Ipurororienue 1
PacTBOPOB € ONPEIEICHHON MaCCOBOU
JI0JIE paCTBOPEHHOTO BEIECTBA.
39 5 | Kontponbnas pabota Ne2 o teme 1
«Kucnopon. Bogopoa. Bogay.
OcHOBHBIE KJIaCChl HEOPraHU4YecKuXx coeqrnHenni (174)
40 1 Oxkcuapl. Kimaccudukamnms. Homenkinarypa 1
41 2 dusnyecke CBOMCTBA OKCHUIOB. 1
XUMHUYECKUE CBOMCTBA OKCUIOB.
42 3 | [lonyueHue u NpUMEHEHHE OKCHJIOB. 1
43 4 OcnoBanus. Knaccudukarusi. 1
Howmenxknarypa
44 5 | ®usnyeckue CBOMCTBA OCHOBAHUH. 1
[TonydyeHnue oCHOBaHUIA.
45 6 | Xumuueckue CBOMCTBA OCHOBAHHIA. 1 [udposas mabopaTopust
JIabopartopHblii onbIT . «OCHOBAHHUS . RELEON
Peaknus HelTpanuzannn» [Tudposoii pH. mratus ¢
32KUMOM; TISITh
XMUMHAYECKHX cTakaHoB (25
MJT); TPOMBIBAJIKA.
46 7 | Kucnorer. Knaccugukarmus. 1
Homenknarypa. dusnueckue cBOCTBa
KHCJIOT.
47 8 | Ilomyuenue u npuMeHEHHE KUCIIOT. 1
48 9 | Xumuueckue cBoicTBa KUCIOT. Peakius 1
HEUTpaIU3aLHH.
49 | 10 | MUuaukaTopsl. M3MeHeHne okpacku 1
WHMKATOPOB B PA3IMYHBIX Cpeax.
50 | 11 | Comu. Knaccudukanus. Homenkmarypa. 1
du3nyecKue CBOMCTBA COJIEH.
51 | 12 | IlomyueHue U MPUMEHEHHE COJICH. 1
52 | 13 | Xumuueckue CBOMCTBA COMNEH. 1
53, | 14, | I'eneruueckas CBsI3b MEXIy KJIaCCAMH 2
54 | 15 | HEOpraHMYECKUX COCTUHEHUH.
55 | 16 | IIpakruueckas padora Ne7. Perienne 1 [Mudposas naboparopus
SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME RELEON
«OCHOBHBIE KJIacChl HEOPTaHUYECKHUX [udposoii pH. mratus ¢
coequHeHUIY. «Onpenenenue pH 32)KUMOM; TISITh
PacTBOPOB KHUCIIOT U IIeT0Yei» XHUMHYECKHX CTakaHoB (25
MJ1); TPOMBIBAJIKA.
56 | 17 | KonrpospHas pabora Ne3 o teme 1
«OCHOBHBIE KJIaCCHl HEOPTaHUIECKIX
COEIUHEHUIN».
Crtpoenue atoma. [lepuoguyecknii 3aKoH 1 NepuoanUYecKas
cucreMa xumudeckux 3jieMenToB JI.U. MenneneeBa (54)
57 1 | Ctpoenue aToma: sApo, SHEPrETHYECKUN 1
ypoBeHb. CocTaB sifipa aToMa: MPOTOHBI,
HEUTpOHBI. M30TONEI.
58 2 [lepuoanueckas cucreMa XUMHYECKHUX 1
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anemenToB [[.1. Menaeneera. ®u3ndeckuit
CMBICJ aTOMHOTO (TIOPSIKOBOTO) HOMEpa
XMMHYECKOT0 AJIEMEHTA, HOMEpa IPYIIIIbI U
MEepUOJIa NEPUOJUIYECKON CUCTEMBI.

59

w

IIepnonnueckui 3akon .M. Menneneesa.

60

CrtpoeHue 3HepreTUYeCKuX ypoBHEH
aTOMOB 1epBbIX 20 XUMUYECKHUX IJIEMEHTOB
nepuoanydeckon cucremst [1.1.
Meneneesa.

61

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
ATOMOB XHMHMYECKHX DJIEMEHTOB U UX
COCIMHEHMI Ha OCHOBE ITOJIOXKCHUS B
nepuoanueckoit cucreme /.M. Menneneena
U CTPOCHUSI aTOMa. 3HAUYCHUE
[Tepuoanueckoro 3akona 1. 1.
Menneneesa.

CtpoeHnue BenlecTB. XuMHuecKkas cBs3b (44)

62

1

HNonuag cBa3b.

63

2

DNEeKTPOOTPULIATEIBHOCTh ATOMOB
XUMHMYECKHX 3JIeMeHTOB. KoBaneHTHas
XUMHYECKas CBA3b: HEMOJSpHAs U
noyisipHasi. [loHsTHE O BOJOPOIHOI CBSI3U U
ee BIMSHUU Ha PU3NIECKUE CBOICTBA
BELIECTB HA IPUMEPE BOJIBI.

64

w

Merainueckas CBA3b.

65

Tunbl KPUCTATUITMUECKUX PELIETOK
(aTomHas1, MOJIEKYyJIsipHas, HIOHHAS,
MeTaJlJIn4ecKasi). 3aBUCUMOCTb (PU3HUYECKUX
CBOICTB BEIIECTB OT TUIA
KPHUCTAJUIMYECKOM pemeTkn. PrHaHCcoBas
IPaMOTHOCTb. J[eMOHCTpalMOHHBIN
sKcnepuMeHT. «Temneparypa 1iaBiIeHus
BELIECTB C Pa3HbIMU TUIIAMHU
KPUCTAIJINYECKUX PEIIETOK

[Mudposas nabopaTopust
RELEON

[{udpoBoii naTumk
TEeMIIEPATYPhI TUTATUHOBBIN;
JATYUK TeMITepaTyphbl
TepMONapHbIN

Xumnueckue peakuuu (34)

66

Crenens okucnenus. Onpenenenue
CTETEHU OKHUCIIEHUSI aTOMOB XUMHUYECKUX
JJIEMEHTOB B COEJUHEHMSIX.

67

Oxucnureinb. BoccTaHOBHTENE.

68

Kontponsnas pabora Ned o Teme
«Ctpoenue atoma. Ileproanuecknii 3aKoH
J.U. MenneneeBa. CTpoeHHE BEIIECTBAY

IToBTOpeHue (24)

69,
70

1,2

IToBTOpeHUE
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9 KJIACC

Ne Kou- Mpumeyanue
Ne | n/m (ucnoJsib30BaHHe
nnm| B Tema ypoxa Bo o0opynoBanus Touku
4acoB
TEMe pocTa)
XuMnueckue peakium(24)

1 1 | Crenenb okucneHust. OKUCIUTEND. 1
BoccranoBurens

2 2 | CylHOCTh OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX 1
peaKkuuid.

Kucaopoa. Bonopoxa (14)

3 1 | TermoBoii 3¢ (HEeKT XUMUUESCKHUX PEAKIIHIA. 1 Hudposas
[TonsaTue 06 9K30- U FHIOTEPMUUYECKHIX naGopaTopus
peaknusax. JleMoHCTpaIllmOHHBIA YKCIIEPUMEHT. RELEON
«TenoBoit 3¢ ekt pacTBOPEHUS BELIECTB B [udposoii gaTunk
BOZIE» TEeMIEPaTypPhl

TJTATUHOBBIN
Xumnueckue peakuuu (94)

4 1 | IloHsTHE O CKOPOCTH XUMHUYECKOW PEAKIINH. 1 [Mudposas
@DaKTOpHIL, BAUSIIONINE HA CKOPOCTh XUMUYECKOM naboparopus
peakuuu. [Tonstue o karanm3zarope. RELEON
JleMoHCTpaliMOHHBIN ONBIT. «3yueHune BiusHus udposoii qaTunk
pa3nu4HbIX (hakTOpoB TeMIIepaTyphbl
Ha CKOPOCTH PEAKIIUN TJIATUHOBBIH

5 2 Knaccudukanys XMMHUECKUX PEaKIHH 10 1
Pa3IMYHbIM PU3HAKAM: YUCILY U COCTaBy
MCXOJHBIX U MOJIYY€HHBIX BEUIECTB; H3MEHEHUIO
CTETIeHEeH OKMCIIEHUS aTOMOB XUMHYECKUX
3JIEMEHTOB; MOTJIOLIEHUIO WIIH BBIJICIIEHUIO
SHEPIUH.

6 3 DNEKTPOIUTHYECKAS TUCCOIIHAIIHS. 1

7 4 | DNeKTPOIUTHI M HEDIEKTPOIHUTHI. MIOHBI. 1 [Hudposas
Karnons! u annonsl. JJabopaTOpHbIii OTIBIT . naboparopus
«CunbHbIe U cl1a0ble FNEKTPOITUTHI RELEON

Hudposoit gaTumk
AJIEKTPONIPOBOAHOCTH

8 5 | DnexTpoauTHyecKas JUCCOIHAIINS KUCIIOT, 1
LIEJI0YEHN U COJIEH.

9 6 Peakmun nonnoro oomena 1

10 7 | YcnoBus NpoTEKaHus peaklMii HOHHOTO 1
oOMeHa.

11 8 | Ilpaktuueckas padota Nel. Peakiiuu HOHHOTO 1 Hudponas
oOMeHa. nabopaTopus

RELEON
[Mudposoii gaTunk
AJIEKTPONIPOBOJHOCTH

12 9 | KonrponbHas pabota Nel o reme 1

«XUMHYECKHE PEAKIITI».
Hemeranusl IV — VII rpynn u nx coennnenns (264)
13 1 | IlonoxeHue HEMETAJJIOB B IEPUOJNYECKON 1

CUCTEMEC XUMHNUYCCKHUX JJICMCHTOB I[I/I




MeHpeneena. O6IJ_II/Ie CBOMCTBA HEMETAILIIOB.

14 2 | TanoreHsl: pU3NUECKUE U XUMHUECKUE 1
CBOMCTBA.
15, | 3,4 | CoenuHeHUS raJIOr€HOB: XJIOPOBOIOPO/I, 1
16 XJIOPOBOZOPOHASI KUCJIOTA U €€ COJIH.
17 5 | Cepa: pusnueckne U XUMHYECKUE CBOMCTBA. 1
18 6 | CoenuHEHUs cepbl: CEPOBOIOPO, CYTb(HIBI, 1
OKCH/IBI CEPBI.
19 7 | CepHucTas ¥ CepOBOIOPOIHAS KHCIOTHI U UX 1
COJIH.
20, | 8,9 | Cepnas xucinora. 1
21
22 | 10 | KonrpompHas pabora Ne2 mo Teme 1
«Hemeramnbi»
23 | 11 | A30T: pusnyueckre U XUMHIECKUE CBOMCTRA. 1
24 | 12 | Ammuak 1
25 | 13 | Conu ammoHus. JIabopaTOpHBINA OIBIT. 1 Ludposas
«O0pazoBaHHe CONCH aMMOHHUS» nabopaTopust
RELEON
udposoit gaTunk
AIIEKTPONPOBOTHOCTH
26 | 14 | IlpakTuueckas pabora Ne2.ITonyyeHne aMmuaka 1
Y U3Y4YECHHE €0 CBOWCTB.
27 | 15 | Oxcunsl a3orta. 1
28, | 16, | A30oTHas KUCJIOTa U €€ COJIH. 1
29 | 17
30 | 18 | ®ocdop: puznyeckue U XUMUICCKUE CBOHCTBRA. 1
31 | 19 | Coeaunenus docdopa: okcua pochopa (V), 1
optodochopHas KHCIOTa U €€ COIH.
32 | 20 | Yruepon: pusnveckue U XMMHUYECKHE CBOHCTBA. 1
AnnoTponus yriaepoza: anmas, rpadur, kapOuH,
(dyIuiepeHsl.
33 21 | Coenunenus yriepoa: okcuasl yriaepoaa (1) u 1
(V).
34 | 22 | CoenuHeHus yriiepoja: yrojbHas KUCJIOTa U €€ 1
COJIH.
35 | 23 | IlpaxkTtuueckas padota Ne3. ITonyuenue 1
YIIIEKHUCIIOTO Ta3a U U3y4eHHEe ero CBOWCTB.
36 | 24 | KpemHmuii u ero coeiuHEHUs. 1
37 | 25 | Ilpaktuueckas pabota Ned. Pemenue 1
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Hewmeramner 1V — VI rpynm u ux
COEJIMHEHUI.
38 | 26 | KontpomwsHas pabora Ne3 mo teme 1
«HemeTamib»
MeTtanibl 1 ux coennHenus (144)
39 1 | IomoxxeHne METAJUIOB B TIEPHOIMYECKON 1

CHUCTEME XUMUYECKUX 3ieMeHToB [I.H.
Menpeneesa. O6mue GpuandecKue CBoCTBa
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meTtaiioB. GuHaHCOBAsS I'paMOTHOCTbD.

40 2 MerTalsl B IpUpoJie U 00IIHE CIIOCOOBI UX 1
MOJTyYCHHUS.
41 3 | O0mue XMMHYECKHE CBOMCTBA METAJLIOB: 1
peaKIMy C HEeMeTaNIaMH, KACIIOTaMHU, COJISIMU.
42 4 | DAEKTPOXUMHYECKUH PsIJl HAPSHKECHUNA 1
METaJUIOB.
43, | 5,6 | lllemo4Hble METAIUIBI U UX COCIUHCHHMS. 2
44
45, | 7,8 | lllemouHo3eMeNbHBIE METAILIBI U UX 2
46 COCJIMHEHHSI.
47 9 | AmroMuHUH. 1
48 | 10 | AmdoTepHOCTh OKCHIA U THAPOKCHIA 1
ATFOMUHUSL.
49 | 11 | Kene3o. 1
50 12 | CoenuHeHus Kee3a U UX CBOMCTBA: OKCHIBI, 1 Hudposas
rugpokcubl u conu xxenesa (1 u 111). nabopaTopus
JlabopaTophsiit ombIT Mo 11. «XKeneso. RELEON
OxucieHue xeie3a BO BIaKHOM BO31yXe» [udposoii gaTunk
JIABJICHUS
51 | 13 | IIpakTuueckas padota Ne5. Pemenne 1
IKCIEPUMEHTAIBHBIX 3214 110 TeMe «MeTalibl
Y MX COCAMHCHUS.
52 | 14 | KourpoabHas padota Ne4 1o TeMe «MeTauibl U 1
WX COCAMHCHHUS)
IlepBoHaua/IbHbIE CBeIeHUs1 00 OpraHnyeckux Bemecrax (144)
53, | 1,2 | IlepBoHavanbHBIC CBEACHHS O CTPOSHUU 2
54 OpPraHMYECKUX BEIIECTB.
55, | 3,4 | YrieBogopoabl: METaH, 3TaH. 2
56
57 5 VYTIeBOIOPOIBI: STUIIEH. 1
58 6 | McTrouHUKH YTIeBOJOPOIOB: IPUPOIHBIN Ta3, 1
He(Th, yrojb.
59 7 | Kucnopocoaepxaiiie COeHHEHUS: CITUPTHI 1
(MeTaHOII, 3TaHOJ, TTTUIEPUH)
60, | 8,9 | Kucnopoacoaepskamiye COSAUHCHUSL: 2
61 KapOOHOBBIE KUCIOTHI (YKCYCHasi KUCIIOTa,
CTeapuHOBAs U OJICMHOBAS KUCIIOTHI,
aMHUHOYKCYCHAsl KHCJIOTa).
62 | 10 | buonornyecku Ba)XKHBIE BEIIECTBA: KUPHI. 1
63 | 11 | buonoruyecku BayKHBIE BEIIECTBA: TIIFOKO3A. 1
64 12 | Buomorndecky BayKHBIE BEIIECTBA: OEIIKH. 1
65 | 13 | KonrponbHas padota Ne 5 «IlepBoHavanbHbIe 1
CBEICHHSI OPTaHMYECKHUX BEIIECTBY.
66 | 14 | Xumudeckoe 3arpsi3HEHUE OKpPYKAIOMIEH CpeIbl 1
U €r0 MOCIEICTBHSL.
OcHOBHBIE KJIACCHI HEOPTAaHUYECKHUX COeINHeHuT (24)
67 1 | IIpoGiema 6e30macHOTO UCIIOIB30BAHUS 1

BEUICCTB U XUMHNYCCKUX peaKHI/II\/’I B
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HOBCEIHEBHOU KU3HMU.

68 2 | TokcuuHble, TOPIOYHE U B3PHIBOOIIACHBIC
BemiecTBa. beiToBas xumMuyeckast rpaMOTHOCTb.
IHoBTOpeHue (24)
69, | 1,2 | IloBropenue
70
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