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Paznea 1. Ilnanupyemble pe3yJIbTaThl 0CBOCHHUSI Y4eOHOT0 IIpeMeTa

®opMupoOBaHHE YHUBEPCATbHBIX YU4eOHBIX AeiiCTBUI.

Crangapt ycraHaBiIMBaeT TpeOOBaHMS K pe3yjabTaTaM OCBOCHHUSA OOYy4YaIOIUMUCS
OCHOBHO 00pa30oBaTeIbHON MPOTpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUsI:

JMYHOCTHBIM, BKJIOYAIOIIMM TOTOBHOCTb U  CIOCOOHOCTH  OOydYarommxcs K
CaMOPA3BUTUIO M JIMYHOCTHOMY CaMOOIPENEICHNI0, C(HOPMUPOBAHHOCTh MX MOTHBALUHU K
OOyYeHHI0O U IEJICHANPABICHHON TIO3HABATENbHOM JI€ATENbHOCTH, CHUCTEMBbl 3HAUHMMBIX
COLIMAJIbHBIX M MEXJIMYHOCTHBIX OTHOIIEHUH, IEHHOCTHO-CMBICJIOBBIX YCTAaHOBOK, OTPAKAIOIINUX
JUYHOCTHBIE U TpaKJAHCKUE TMO3UIUU B JIEATEIbHOCTH, COLIMAJIbHBIE KOMIIETEHIUH,
MIPABOCO3HAHUE, CHOCOOHOCTh CTAaBUTh LIEAH U CTPOUTH XXU3HEHHBIC IUIAHBI, CIIOCOOHOCTH K
OCO3HAHHUIO POCCUNUCKON UJIEHTUYHOCTH B MOJUKYJIBTYPHOM COLILYME;

MeTanpeAMeTHbIM, BKJIIOYAIOUIMM OCBOCHHBIE OOYYaIOIIUMHCS MEXIIPEIMETHbIC
MOHATHSIT M YHUBEpCaJbHble y4yeOHble JeWcTBUS  (PErylsATUBHBIC, IO3HABATEIbHBIE,
KOMMYHHUKATHBHBIE), CHOCOOHOCTh WX HCIIONB30BaHMS B Yy4eOHOW, IIO3HABATEIBHOW W
COLIMAJIbHOW TMPaKTHUKE, CaMOCTOSITENFHOCTh IIJIAHUPOBAHUS U OCYIIECTBICHHS Yy4eOHOI
JESTEIbHOCT W OpraHu3ali Y4eOHOro COTPYAHHUYECTBA C IEJaroraMu U CBEPCTHUKAMH,
MOCTPOCHHE UHAUBHUIYaIbHON 00pa30BaTeIbHON TPAEKTOPHH;

NpeAMeTHBIM, BKIIOYAIONMM OCBOSHHBIE OOYYAIOIIMMHUCS B XOJ€ M3YYEHHUS Y4eOHOTO
npeaMeTa yMeHusl crienuuueckue JUisl JaHHON MpeaMeTHOW 00JIacTH, BUABI ACSITENLHOCTH IO
MOJIYYEHUI0O HOBOTO 3HAaHMS B paMKax ydeOHOro ImpeaMeTra, €ro mnpeoOpa3oBaHUIO U
NPUMEHEHUI0O B  Yy4YeOHBIX, Y4YEOHO-TIPOEKTHBIX M  COLUAJIBHO-MPOEKTHBIX CHUTYyaIHsX,
(dbopMHpOBaHHE HAYYHOTO THIIA MBIIUICHHUS, HAYYHBIX MPEACTABICHUN O KIIOYEBBIX TEOPHSIX,
TUMAX ¥ BUJAX OTHOIICHUH, BIaJICHWE HAy4YHON TEPMHMHOJOTHEH, KIIOUYEBBIMU MOHATHIMH,
METOJIaMU U IpUeMaMH.

JInuHOCTHBIE Ppe3yabTATHI OCBOCHHSI OCHOBHOH 00pa3oBaTe/bHOW NPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaAHUA OTPAKAIOT:

- BOCIIUTAHUE POCCUUCKON Ipa)TaHCKON UIESHTUYHOCTH: AaTPUOTU3Ma, YBaXKeHUsI K OTeuecTBy,
IIPOLUIOE M HACTOSIIIEE MHOTOHALIMOHAJIBHOIO Haponaa Poccuu; oco3HaHHE CBOEH ATHUUYECKOMN
MPUHA/JIEKHOCTH, 3HAHHE HCTOPHHM, SI3blKa, KYJIbTYphl CBOETO Hapo/a, CBOEro Kpasi, OCHOB
KyJIbTYPHOTO Haclequsi HaponoB Poccun W 4enoBedyecTBa; YCBOEHHE TI'yMaHHCTUYECKHX,
JEMOKPAaTUYECKUX M TPaJULMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIBHOI'O POCCUICKOTO OOIIECTBA;
BOCIIMTaHME YYBCTBAa OTBETCTBEHHOCTH U J0Jra nepe Ponnnoi;

- (¢opMHpOBaHME OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH M CIHOCOOHOCTH
o0yJaroImuxcss K CaMOpPa3BUTUIO M CaMOOOpa30BaHMIO Ha OCHOBE MOTHBAIMM K OOYYEHHMIO W
MIO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOEHUIO AajibHEHIIeH MHIUBUAYAIbHONU TPAaEKTOPHH
o0Opa3oBaHMs Ha 6a3e OPUEHTUPOBKU B MUpe mpodeccuil u npodeccuoHalbHbIX NPEANOYTEeHHH,
Ha OCHOBE (DOPMHUPOBAHUS YBAKUTEIBHOIO OTHOIIEHUS K TPYAY;

- (opMHUpPOBaHHE LIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAayKd U OOIIECTBEHHOM MPAKTUKM, YYUTHIBAIOIIETO COLMAIbHOE, KYJIbTYPHOE,
S3BIKOBOE, TyXOBHOE€ MHOT000Opa3ue COBPEMEHHOI'O MUPA;

- (hopMUpOBaHHE OCO3HAHHOT'O, YBAXHUTEIBHOIO U JOOPOKEIATENILHOTO OTHOLIEHUS K APYroMy
YeJ0OBEKY, €ro MHEHHUIO, MUPOBO33PEHUIO, KYJIbTYpe, SI3bIKY, BEpe, IPaKIAaHCKOW MO3MIIMU, K
UCTOpUH, KYJIbTYpPE, PENMIUHU, TPAIULUAM, s3bIKaM, LIEHHOCTSIM HapoioB Poccum u Hapoios
MHUpa; TOTOBHOCTH U CIIOCOOHOCTH BECTH AMAIOr C APYTUMH JIIOABMHM U JOCTHraTh B HEM
B3aMMOIIOHUMAaHMS;

- OCBOCHME COLIMAIBHBIX HOPM, IMpaBWJ MOBEJCHUSA, posied M (OpPM COIMATIBHON JKHU3HU B
rpynmnax U cooOIIecTBax, BKIIIOYasi B3POCIbIE U COLIMAIIbHBIE COOOIIECTBA; yYaCTHE B IIKOJIbHOM
CaMOYIIpaBJI€HHUH M OOIIECTBEHHOH >KM3HM B MpeiesiaX BO3PACTHBIX KOMIIETEHIMH C y4EToM
PErHOHANIBHBIX, ATHOKYJIBTYPHBIX, COLIMATIBHBIX M SKOHOMHUYECKUX OCOOCHHOCTEH;



- pa3BUTHE MOPAIBHOTO CO3HAHHUS W KOMIIETEHTHOCTH B PEIICHUU MOPAIBHBIX MpoOJieM Ha

OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMUPOBAHHWE HPABCTBEHHBIX UYYBCTB U HPABCTBEHHOTO

MOBE/ICHUS, 0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHBIM MTOCTYIIKAM;

- (opmupoBaHUE KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIICHHWM W COTPYJAHHYECTBE CO

CBEPCTHUKAMH, JIETbMHM CTapliero ¥ MIIAJUIEr0 BO3pacTa, B3pPOCIBIMU B  IPOIECCE

o0pa3oBaTeNnbHOM, OOIIECTBEHHO MOJIE3HON, Y4eOHO-HCCIe10BaTEIbCKON, TBOPUECKON U APYTUX

BHJIOB JICSITEILHOCTH;

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

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

YIpOXKaOLUX )KU3HU U 3J0POBBIO JIFO/IEH, TPaBUJI IOBEICHUS HAa TPAHCIIOPTE U HA JOPOTrax;

- (OpMHUPOBAHHE OCHOB JKOJIOTHYECKON KYIbTYPHI COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO

9KOJIOTHYECKOTO MBIIUICHHSI, PA3BUTHE OMbITA IKOJIOTUYECKU OPUEHTUPOBAHHON pedIieKCUBHO-

OLICHOYHOM M MPAKTHUUECKOU JIEATEIbHOCTH B KU3HEHHBIX CUTYaIUSX;

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

KU3HH, YBOKUTEIHLHOE U 3a00TIMBOE OTHOIICHHUE K YJIEHAaM CBOEH CEMbH;

- Pa3BUTHE ICTETUYECKOTO CO3HAHUS 4YEpPEe3 OCBOCHHUE XY/I0KECTBEHHOI'O HACJEIWs HapoJ0B

Poccun 1 Mupa, TBOpYECKOH AEATEIBHOCTH 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 COLIMATILHBIC POJIH B MpeieiaxX CBOEH J1eeclioCOOHOCTH.
MeTtanpeameTHsblie pe3y/ibTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMBbl

OCHOBHOI'0 00111er0 00pa30BaAHUNA OTPAKAIOT:

- YMEHHE CaMOCTOSITENIbHO OMPEENSITh 1[EIU CBOEr0 00Y4eHHUs, CTaBUTh U (POPMYTUPOBATH IS

ceOst HOBBIC 3a7a4d B yu&0e M TO3HABATEIILHOMN JIESATEIIBHOCTH, PA3BUBATh MOTHUBBI I HHTEPECHI

CBOEH I03HABATENIbHOMU JESTEIbHOCTH;

- 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 JCHCTBUSA C IUIAHUPYEMBIMHU pe3yJbTaTaMU, OCYIIECTBISATh

KOHTPOJIb CBOEH MEeATETHLHOCTH B TPOLIECCE JIOCTHUKEHUS Pe3yabTaTa, OMPEAeNsiTh CIOCOOBI

JEHCTBHUI B paMKaX MpPEVIOKEHHBIX YCIOBHHM U TpeOOBaHUN, KOPPEKTHUPOBATh CBOU JIEHCTBUS B

COOTBETCTBUU C U3MEHSIIOLIEHCS CUTyalluew;

- YMEHHE OLIEHHWBATh MPABUIBLHOCTH BHIMOTHEHUS YUeOHOU 3a/1a4u, COOCTBEHHBIE BO3ZMOXHOCTH

e€ pelieHus;

- BJIAQJICHHE OCHOBAaMH CaMOKOHTPOJISI, CAMOOIIEHKH, MPUHATHS PEIICHHH U OCYIIECTBICHUS

OCO3HAaHHOTO BBIOOpA B y4eOHOI U MMO3HABATEIHHOU JNESTENbHOCTH;

- YMEHHME ONpeNeNsiTh TOHATHA, Cco37aBaTh OOOOIIEHHS, YCTaHAaBIWBATh aHAJIOTHUU,

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

YCTaHABIMBAaTh NPUYUHHO-CJICICTBEHHBIE  CBSI3M, CTPOUTH JIOTHYECKOE  PACCYXKICHUE,

YMO3aKJII0UeHNe (MHIYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U JeNIaTh BBIBOIBL;

- YMEHHUE CO3/laBaTh, MPUMEHAITh U IPEOOPA3OBHIBATH 3HAKU U CUMBOJIIBI, MOJICIIM U CXEMBI JJIs

pelieHrs yueOHBIX U MO3HABATEIbHBIX 33/1a4;

- CMBICJIOBOE YTCHHUE;

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

U CBEpPCTHUKAMH; paboTaTh HWHAMBUAYATbHO W B TPYIE: HAXOAWTH OOIIEEe pPEIICHHE U

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

dhopmynupoBaTh, ApryMeHTHPOBATHh U OTCTAaUBATh CBOE MHEHUE;



- YMEHHE OCO3HAaHHO WCHOJb30BaTh 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 aKTUBHOTO IMOJIb30BAHUS
CJIOBApPSIMH M IPYTUMHU TTOMCKOBBIMU CHCTEMAaMH,

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

- ¢opMupoBaHHE U paA3BUTHE DKOJOTHMYECKOTO MBINUICHHUS, YMEHUE NPHUMEHSATH €ro B
MMO3HABATEIPHOW, KOMMYHHKATHUBHOM, COIMAJIBHOW TPAKTHKE W  MPOQECCHOHATBHOU
OpUEHTALINH.

BbInyCKHHUK HAYYHTCS:

- XapaKTepu30BaTh OCHOBHbBIE METO/IbI IO3HAHUS: HAOIOICHUE, U3MEPEHUE, IKCIICPUMEHT;

- CBOMCTBA TBEP/BIX, XKHUJKHX, Ta3000pa3HbIX BEILECTB, BbIIEIIAA UX CYILIECTBEHHbIE IPU3HAKH;

- PACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IOHATUH «aToOM», «MOJIEKYJa», «XMMHUYECKHH
JIEMEHT», «IPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJICHTHOCTHY», «XUMHUYECKas
peaxuus», UCHOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

- PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUsS] MAacChl BEILIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;

- pa3In4yaTh XUMUUYECKUE U GU3NUECKUE SBIICHUS,

- Ha3bIBaTh XUMUYECKHUE AIEMEHTHI;

- OIIPENIENSATh COCTAB BEIIECTB 10 UX (GopMyliam;

- BAJICHTHOCTb aTOMa 3JIEMEHTA B COEIMHEHUSAX;

- OIPENENIATh TUI XMMUUECKUX PEaKLInii;

- Ha3bIBaTh PU3HAKYU U YCIIOBUS IPOTEKAHUsI XUMUUECKUX PEAKLINH;

- BBIABJIATH IPU3HAKHU, CBUJIETEIbCTBYIOLIUE O MPOTEKAHUHU XUMHUECKON peakuu npu
BBINOJIHEHUH XUMUYECKOT'O OIBITA;

- COCTaBJIATh (OPMYJIbI OMHAPHBIX COECAMHEHUI;

- COCTaBJIATh YPAaBHEHUS XUMUYECKUX PEaKIIM;

- 000 1aTh NMpaBuiIa 6e30MacHoi paboThl PU MTPOBEIECHUH OIIBITOB;

- IOJIb30BaThCs 1TAOOPAaTOPHBIM 000PYIOBAHUEM U TTOCYIOH;

- BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB;

- BBIUUCIISATH MACCOBYIO JIOJII0O XMMUYECKOI'0 3JIeMEHTa 10 pOopMyJie COeAMHEHUS;

- BBIUUCIATH KOJMYECTBO, OOBEM WJIM MaccCy BEIIECTBA MO KOJUYECTBY, 00bEMY, Macce
peareHToB WM IPOAYKTOB PEAKIINH;

- XapakTepHu3oBaTh (PU3MUYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOAa U
BOJIOPOJ1a;

- [10JIy4aTh, COOMPAThH KUCIOPO U BOJIOPOS;

- pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbI€ BEIIECTBA: KUCIOPO, BOJLOPOL;

- pacKpbIBaTh CMbICI 3aKOHAa ABOTafpo;

- pacKpbIBaTh CMbICII IOHATUH «TEII0BOM 3P PEKT peakum», «MOJISIPHBIH 00beM»;

- XapakTepu3oBaTh (PU3NYECKHUE U XUMUYECKHE CBOICTBA BOIBI;

- pacKpbIBaTh CMBICII IOHATHUS «PacTBOP»;

- BBIYHCIISATH MAaCCOBYIO JIOJIIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

- IPUTOTOBIIATH PACTBOPHI C ONPEJAEICHHOW MacCOBOM J10JI€M pACTBOPEHHOTO BEILIECTBA;

- Ha3bIBaTh COEAMHEHNS U3yUEHHBIX KJIACCOB HEOPraHNYECKUX BEIIECTB;

- XapakTepu3oBaTh (GU3NYECKUE U XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BEILIECTB: OKCHUA0B, KHUCJIOT, OCHOBAaHMH, COJICH;

- ONPENENATh MPUHAIEKHOCTD BEILIECTB K OMPEIEICHHOMY KJIacCy COEIMHEHUH;
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- COCTaBIIATH GOPMYJIIBI HEOPTAHUUECKUX COSAMHEHUN H3yYSHHBIX KJIACCOB;

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

- pacrno3HaBaTh ONBITHBIM IIYTEM PAaCTBOPBI KUCJIOT U LIEIOYEH IO U3MEHEHUIO OKPAacKu
WHJUKATOPa;

- XapaKTepHu30BaTh B3aUMOCBSI3b MEXK/y KJIaCCaMU HEOPTraHUYECKUX COCTMHECHU;

- packpsiBaTh cMbich [lepuoauueckoro 3akona JI.1. Menneneena;

- OOBSCHATH (YU3UYECKHUI CMBICT aTOMHOTO (TOPSIKOBOI0) HOMEpAa XMMHYECKOTO 3JIEMEHTA,
HOMEPOB I'PYIIbI U ieproia B nepuoauueckoit cucreme .M. Menneneena;

- OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUs CTPOCHHS aTOMOB, CBOMCTB 3JIEMEHTOB B Ipeieiax
MaJIbIX [IEPUOJIOB U IVIABHBIX MOATPYIIIL;

- XapaKTepu30BaTh XUMHYECKHUE 3JIEMEHTHI (OT BOAOPOAA /IO KaJbIMs) HA OCHOBE UX MOJIOKEHUS
B nepuoanueckoi cucreme .M. MenneneeBa u 0COOCHHOCTEH CTPOCHHSI KX aTOMOB;

- COCTaBIISITh CXEMBI CTpOEHHs aToMOB mepBbix 20 37eMeHToB mepuoanueckoi cuctemsl J[. M.
MeHnpeneena;

- PacCKpbIBaTh CMBICI TOHATUN: «XUMHUYECKAs CBIA3bY, «3JEKTPOOTPULIATEIBHOCTbY,

- XapaKTepHu30BaTh 3aBUCUMOCTH (DU3MUECKHUX CBOICTB BEIIECTB OT THUIIA KPUCTAIITNYECKON
peIIeTKY;

- OIIPEAEIIATh BUJI XUMUUECKOU CBSI3U B HEOPTAHUYECKUX COCTUHEHUSX;

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

- PacKpBIBaTh CMBICI IOHITHH «HOHY», «KATHOH», KAHUOHY, «IJIEKTPOIUTHD, «HEIICKTPOIUTHD,
«AIEKTPOIIMTHYECKAS JUCCOLUALIMSY, KOKUCITUTENbY, «CTEIIEHb OKUCIEHUS «BOCCTAHOBUTEIbY,
«OKHCIICHHEY, KBOCCTAHOBJICHUEY;

- OIIPE/EIIATh CTEIEHb OKUCIIEHUS aTOMA JIEMEHTA B COSAMHEHUY;

- PacCKpbIBaTh CMBICI TEOPUU DIICKTPOIUTHIECKOMN JUCCOIHAIINH;

- COCTaBJISITh YPABHEHUS 3JIEKTPOIUTHUECKON TUCCOIMALMU KUCTIOT, IIeJI0UeH, COJeH;

- OOBSCHATH CYIIHOCTh IIpOLecca 3JIEKTPOIUTHUECKON JUCCOLHUALMN U PEAKIUi HOHHOIO
oOMeHa;

- COCTaBJISITh MIOJIHBIE M COKpAIICHHBIC MOHHBIC YPAaBHEHUS peaKIIuu 0OMEHa;

- OTIPEIENATh BO3MOKHOCTD IMTPOTEKAHUS PEAKIIMI HOHHOTO OOMEHa;

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

- COCTaBJISITh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA;

- Ha3bIBaTh (PaKTOPHI, BIUSIIOLINE Ha CKOPOCTh XMMHUYECKOM peaKilnu;

- KJ1acCU(UIIUPOBATH XUMUUECKHUE PEAKIINH 110 PA3IMYHBIM ITPU3HAKAM;

- XapaKTepU30BaTh B3aUMOCBS3b MEX1Y COCTABOM, CTPOEHHUEM U CBOMCTBAMU HEMETAILIIOB;

- TPOBOJUTH OMBITHI IO MOIYYEHHUIO, COOUPAHUIO U U3YYEHUIO XUMUYECKIX CBOMCTB
ra3o00pa3HbIX BEILECTB: YIIEKUCIIOro ra3a, aMMHaKa,

- pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YTICKUCIBIN ra3 1 aMMHUaK;

- XapaKTepu30BaTh B3aUMOCBSI3b MEX/ly COCTAaBOM, CTPOEHUEM U CBOMCTBAMH METAIJIOB;

- Ha3bIBaTh OPraHMYECKHE BEIECTBa MO WX (opMylie: MEeTaH, 3TaH, STUJIEH, METaHOJ, ATaHO,
TNIMLIEPUH, YKCYCHAash KHCJIOTa, aMHUHOYKCYCHAasi KHCJIOTa, CT€apUHOBash KHCJIOTA, OJIEMHOBAs
KHCJIOTA, TIII0KO03a;

- OLIEHUBATh BIMSIHUE XMMUYECKOTO 3arpsiI3HEHUS OKPY>KaIOIIEN Cpe/ibl Ha OPraHu3M YeJIOBEKa;

- TPaMOTHO O0OpAaIIaThCs C BEIMIECTBAMH B IIOBCETHEBHOM JKU3HH;

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

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYIUTLCH:
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- BBIIBUTATh U MPOBEPATH IKCIEPUMEHTATHHO THIIOTE3bI 0 XUMUYECKIX CBOMCTBAX BEIIECTB Ha
OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYMATh B XUMUYECKHE PEAKIIUU, O XapaKTepe
Y IPOAYKTaX PAa3IMYHBIX XUMUYECKUX PEaKLIUi;

- XapaKTepHu30BaTh BEIIECTBA [0 COCTAaBY, CTPOCHUIO U CBOMCTBAM, yCTaHABIMBATh MPUUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEX/1Y JaHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;

- COCTaBIISITh MOJIEKYIISIPHBIC W TIOJHBIC HOHHBIC ypPAaBHEHHUS IO COKPANICHHBIM HWOHHBIM
YpaBHEHUSIM;

- IPOTHO3UPOBATH CIIOCOOHOCTH BEUIECTBA MPOSBISATH OKUCIUTEIBHBIC I BOCCTAHOBUTEIIHHBIC
CBOIMCTBA C y4ETOM CTEIECHEH OKUCICHHS 3JIEMEHTOB, BXOISIINX B €r0 COCTAaB;

- COCTaBJSATh YpPaBHEHHUS PEAKIHiA, COOTBETCTBYIOIIUX IOCIEIOBATEIBHOCTH MPEBPAICHUI
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KIIACCOB;

- BBIJIBUTATH U TIPOBEPSTH IKCIIEPUMEHTAIBHO TUIIOTE3BI O PE3YJIbTaTaX BO3JACHCTBUS PA3IMUHBIX
(hakTOpOB Ha U3MEHEHHE CKOPOCTH XUMUYECKON PeaKIuy;

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

- HUCIOJIB30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIETCHIIMHM IPU BBINOJIHEHUU TPOEKTOB U
y4e0HO-UCCIEeIOBATENLCKUX —33aJad [0 HW3YYEHHIO CBOMCTB, CIOCOOOB TMOJY4YeHHS U
pacrio3HaBaHWMsI BEIIECTB;

- 00BbEKTUBHO OLIEHUBATh MH(POPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIECCax;

KPUTUYECKH OTHOCHTBCS K TICEBIOHAYYHOW WH(POpPMAIUU, HEIOOPOCOBECTHOW peKiIamMe B
CpeICcTBaX MaccoBOW MH(MOPMALINY;

- OCO3HaBaTh 3HAUYEHHE TEOPETHUYECKHX 3HAHWM MO XUMHUH JJIs MPAKTUYECKOU NeATeTbHOCTH
YeNoBeKa;

- CO3/1aBaTh MOJICIM W CXEMbI JUIS PEIICHUs YYeOHBIX M IMO3HABATCIBHBIX 3a7ad; MOHUMATh
HE0O0XOIMMOCTb COOJIO/ICHUS IPEUCAHII, TPEAaraéMbIX B HHCTPYKIIUSIX 110 UCHIOJIB30BaHUIO
JIEKapCTB, CPEJICTB OBITOBOW XUMHH U 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 MJIsi MMOBCETHEBHON XM3HH, HABHIKOB
3JI0pOBOTO M 0€30MacHOr0 JJIs YelIOBeKa M OKPYXKAIOLIEH ero cpeabl o0pasa )KM3HM, a TakKe B
BOCIIUTAHUH YKOJIOTUIECKOHN KYIBTYPHI.

VYcnemHocTh M3y4eHUS XHMHUHM CBsSI3aHa C  OBJAJE€HHEM XMMHUYECKHM  SI3BIKOM,
coOnroiecHueM MpaBuil Oe30MacHOil 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 00yJaronuxcs.

B comepxaHMm IaHHOTO Kypca TIPEACTaBICHBI OCHOBOIOJATAIONINE XUMHUYECKUE
TEOpPETHYECKHE 3HAHMUS, BKIFOUAIOIINE U3YICHUE COCTaBa U CTPOCHHUS BEUIECTB, 3aBUCUMOCTH HX
CBOWCTB OT CTPOEHHS, MPOTHO3MPOBAHNE CBOWCTB BEIIECTB, UCCIIEOBAHUE 3aKOHOMEPHOCTEH
XUMAYECKHX TIPEBpAlICHUH W TIyTed VIpaBJICHUS HMH B I[ENAX TIOJYYEHHUS BEIIECTB W
MaTepHaoB.



TeopeTnueckyro OCHOBY H3Y4YEHHsS HEOPraHMUYECKON XUMHUHU COCTaBIIIET aTOMHO-
MOJIEKYJIApHOE yueHue, Ilepuonnueckuii 3akon (.M. MenneneeBa ¢ KpaTKUMH CBEICHUSIMHU 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
HKCIEPUMEHTA, COOIIOACHUIO HOPM U IPaBMII O€3011acHO paboThl B XUMHUYECKON J1ab0paTopuu.

Peanuzanus naHHOM mporpamMmbl B IIpoLecce OOY4EHHs IO3BOJUT OO0Yy4aroluMCs
YCBOUTD KIIFOUEBBIE XMMUUYECKNE KOMIIETEHIIUU U IIOHATDH POJIb U 3HAUEHUE XUMUU CPEIU IPYTUX
HayK O IIPUPOJIE.

W3yuenune npeamera «XuMmus» B 4acTd (OPMHUPOBAHUS Yy OOYHYAIOLIMXCS HAyYHOI'O
MHUPOBO33PEHUS, OCBOCHHS OOIIEHAYYHBIX METOJOB (HaOMIO/IeHHe, U3MEpPEHHE, YKCIEPUMEHT,
MOJICJINPOBAHUE), OCBOCHMS IPAKTMYECKOI'O IPUMEHEHMsI HayyHbIX 3HAaHUH OCHOBaHO Ha
MEXIIPEIMETHBIX CBS3sIX ¢ mpeameramu: «buonorusy, «I'eorpadpusy, «ctopusy,
«Jlutreparypa», «Maremaruka», «OCHOBBI 0€30MAaCHOCTH KHU3HEIEITEIbHOCTH», «Pycckuii
A3bIK», «Dusuka», «IK0I0TUS.

IlepBoHaYa/IbHbIE XMMHYECKUE IIOHATHUS

[Ipenmer xumuu. Tenma u BemectBa. OCHOBHBIE METOJbI IO3HAHUSA: HAOJIOJEHUE,
U3MEpEeHHUe, dKCIepuMeHT. PU3NUeCKue U XUMHUYECKHUE sBJICHUA. YUCThIE BELIECTBA U CMECH.
Crnoco6sbl pasnenenus cMmeceil. AtoM. Monekyna. XUMHUYECKUN 3JEMEHT. 3HAKU XUMHUYECKUX
aneMeHTOB. [IpocTble W cilokHBIE BellecTBa. BaneHTHOCTb. 3aKOH ITOCTOSHCTBA COCTaBa
BeulecTBa. Xumuueckue @opmynsl. Muaexcel. OTHOCUTENbHAs aTOMHAas W MOJIEKYJsSpHas
Maccel. MaccoBast [0l XMMHYECKOIO 3JIEMEHTA B COCIMHEHUHU. 3aKOH COXPAaHEHUS MaccChl
BemiecTB. XuMU4eckue ypaBHeHUs. KoaddunmeHntsl. YciaoBus W NpHU3HAKH MPOTEKAHHS
XMMHMUYECKHUX peakuuidl. Moib — equHuIa KOJIM4ecTBa BelecTsa. MospHas Macca.

Kucaopoa. Bogopox

Kucnopon — xumuueckuit snemeHT u mpocroe BemectBo. O30H. CocTaB Bo3ayxa.
dusnyeckue M XUMHUYECKHE CBOWCTBAa Kuciaopona. llomyuenue u mpuMeHeHHE KUCIOPOAA.
TeroBoit adpdext xumuueckux peaxiuid. [loHsTHe 00 PK30- M HIHAOTEPMUUYECKUX PEAKIIHSIX.
Bonopon — XMMHUYECKUIN DJIEMEHT U MPOCTOE BelECTBO. PU3HUECKUE U XMUMHUUYECKUE CBOMCTBA
Bogopoja. [lonydyenne Bonopona B nabopatopuu. [lonydyeHne Boopoaa B HMPOMBIIUIEHHOCTH.
ITpumenenue Bogopoaa. 3akoH ABoraapo. MosnsipHblil 00beM ra3zos. KauecTBeHHbIE peakiiy Ha
razoo0pa3Hbie BelecTBa (KUCIOpo, Boaopo). OObeMHbIE OTHOLIEHUS Ta30B MPU XUMHYECKUX
peakuusx.

Bopna. PacTtBopsl

Bogna B npupozne. Kpyrosopotr Boasl B npupozae. dusnueckne U XUMHUYECKUE CBOMCTBA
Boabl. PactBophl. PacTBOprMOCTh BemecTB B Boje. KoHneHTpanus pactBopoB. MaccoBast 1051
PacTBOPEHHOI'O BELIECTBA B PACTBOPE.

OcCHOBHBIE KJIACCHI HECOPTAHUYECKUX COeIMHEHU I

Oxcunpl.  Knaccuduxanmsa. Homenknarypa. ®usnyeckue  CBOMCTBa  OKCHIIOB.
Xumuyeckue cBoicTBa OkcuaoB. Ilomyuenme wu  npumeHeHue OkcuaoB. OcHoOBaHMSL.
Knaccudpukanus. Homenknatypa. ®@usnueckue cBoiicTBa ocHoBaHMH. [lomyueHne ocHOBaHMM.
XuUMHYeCKHe CBOMCTBa oOcHOBaHWM. Peaknmst HeiTpamuzamuu. Kucmotsl. Kmaccudukamms.
Homenknarypa. ®usnueckue cBoucTBa Kucior. [loaydyeHue u NOpUMEHEHHE  KHUCIIOT.
XHWMHYECKUE CBOMCTBA KUCIOT. MHAMKaTOphl. MI3MEeHEeHNe OKpacKu MHAMKATOPOB B Pa3IMYHBIX
cpenax. Comu. Knaccudpukanus. Homenknarypa. ®dusndeckue cBoiictBa cosiell. [lonyuenue u
IIpUMEHEHHE coyeil. XUMUYECKHe CBOMCTBA cojed. ['eHeTnueckas CBA3b MEXAY KIIaCCaMH
Heopranmdeckux coenuHeHuit. [Ipobiema 6e30MacHOro NCHOIB30BAHMUS BEIIECTB U XUMUUYECKUX



peaKkuurii B TOBCEIHEBHOM KU3HU. TOKCUYHBIE, TOPIOYUE U B3PHIBOONACHBIE BEIIECTBA. bbITOBAs
XUMHUYECKas TPaMOTHOCTb.

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

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 XUMHUYECKOIO 3JIEMEHTa, HOMEpa TIpYNNbl M NEPUOJa MEPUOAUYECKON CHUCTEMBI.
CrpoeHre DJHEPreTUYECKUX YypoBHEH aToMoB TepBbiX 20 XUMHUYECKHX  JJIEMCHTOB
nepuoanueckoit cucteMbl .M. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB aTOMOB
XUMHUYECKUX DJIEMEHTOB M MX COCJAMHEHUI HAa OCHOBE IOJIOKEHUS B MEPUOJMYECKON CHUCTEME
J.N. MenneneeBa u ctpoenus atoma. 3Hauenue [lepuoauueckoro 3akona /.M. Menaeneena.

Crtpoenue BemecTB. XUMH4YeCKasi CBA3b

DNEeKTPOOTPULIATETLHOCTh ATOMOB XMMHUYECKUX 3JIeMEHTOB. KoBajeHTHash XMMHUUYECKast
CBSI3b: HEMOJsipHAas U mojspHasd. [loHsATHE 0 BOIOPOAHON CBS3M M €€ BIMSHUM Ha (U3NYECKUE
CBOWCTBA BEIIECTB Ha npuMepe Boabl. HMoHHas cBsa3b. Merammueckass CBs3b. THIIbI
KPUCTAINIMYECKUX PELIeTOK (aTOMHAasi, MOJICKYJISipHAsi, MOHHAs, METaJUInYecKas). 3aBUCUMOCTh
(U3HUYECKUX CBOWCTB BEUIECTB OT THUITA KPUCTAILTMYCCKON PEIISTKH.

XuMHn4ecKue peakuuu

[lonsATHE O CKOpPOCTHM XUMHYECKOM peakiuu. DakToppl, BIUAIOIIHE HAa CKOPOCTh
xumuueckoi peakuuu. [lonsitue o karamuzarope. Knaccuduxanuss XuMUYECKHX peakiMii 1O
pa3IMYHBIM TPHU3HAKAM: YHUCIY W COCTAaBY HMCXOJIHBIX M TIOJYYEHHBIX BEIIECTB; M3MEHECHUIO
CTENEHEH OKUCIICHUS] aTOMOB XMMHYECKUX 3JIEMEHTOB; IMOIJIOUIEHUIO MU BBIIEIECHUIO SHEPTUH.
DNEKTPONMTHYECKasT JTUCCOIMAIUA. OJEKTPOJUTHI W HedneKTponuThl. Monbl. KaTtnonsl u
aHWOHbI. Peakium HMOHHOTO oOOMEeHa. YCIOBHUS NPOTEKAHUS PEaKIUil HOHHOTO OOMeEHa.
DNEeKTpOoNUTHYECKass JIUCCOIMAlS KHUCIOT, Ienoder u cojed. CTeneHb OKHCIICHHUS.
OnpeznenieHUe CTENEHU OKHUCIECHHUS AaTOMOB XUMHYECKHUX 3JEMEHTOB B COCIMHEHMSX.
Oxucnurens. BocctanoButenb. CylIHOCTh OKACIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Hemetamiasl IV — VII rpynn u ux coennnenust

[lonoxkeHne HeMeTalNIOB B MEPUOAUYECKON cHUCTeMe XUMUYecKux saemeHToB J[.U.
Menpeneena. O0iue cBoiicTBa HeMeTaIOB. 'anoreHsl: GpU3NUECKUE U XMMHYECKHE CBOMCTBA.
CoenuHeHus TrajoreHoB: XJOPOBOAOPOJ, XJIOPOBOJOpOAHAas kuciora u ee coiu. Cepa:
¢usnueckue U xumuueckue coiicTBa. COEOUHEHMS CEepbl: CEPOBOIOPOA, CYIb(PHUABI, OKCHJbI
cepbl. CepHasi, cepHUCTass M CEPOBOAOPOJHAS KHUCIOTHI W MX CONMU. A30T: (usmueckue u
xuMudeckue cBorictBa. Ammuak. Conu aMmMoHus. OKCHAbl a30Ta. A30THAs KUCJIOTa U €€ COJIH.
®ochop: pusuueckne u xumuueckue cBoiictBa. Coemunenust ¢ocdopa: oxkcun dochopa (V),
oprodochopHas KUCIOTa U €€ coiu. Yriepod: ¢GU3MYecKue W XMMHYECKHE CBOMCTBA.
Annotponus yriaepoaa: anmas, rpadur, kapOuH, ¢ymnepensl. CoeqUHEHHUS yTriiepona: OKCHJbI
yrieponaa (II) u (IV), yroneHas kucnora u ee coinu. KpemHui u ero coeiuHeHus!.

MeTtajuibl U MX COeTUHEHUS

[lonoxkeHne MeTaIOB B MEPUOAMYECKOM cHUCTeME XUMUYecKux anemeHToB J[.U.
MenneneeBa. Meraibl B npupoje M obmmue crnocoObl ux mnoiydeHus. OOumue Qusndeckue
cBoiicTBa MeTtaimioB. OOIIKMe XMMHUYECKHME CBOWCTBA METAJUIOB: DPEAKIIMH C HEMeTaJUIaMu,
KHUCJIOTaMH, COJIAMH. DJIEKTPOXUMUUYECKUN Pl HaNpsbKeHU meTtaiioB. [llenounble MeTaibl U
ux coenunenus. lllenoynozemMenpHble METAIIBI U UX COETUHEHUS. AMOMUHUNA. AMPOTEPHOCTH
okcuga U ruapokcuaa amomuHus. Kenezo. CoenMHEHMsS »Kejle3a M UX CBOWCTBA: OKCHU/IBI,
ruapokcubl u conu xenesa (I u 111).

IlepBoHayabHbIE CBeleHUS 00 OPraHMYeCKHUX BellecTBax

[lepBoHavasibHBIE CBEIEHHS O CTPOCHUM OPTraHMYECKUX BEIIECTB. YTJIEBOAOPOAbl: METaH,
9TaH, 3THWIeH. ICTOYHUKHN YTII€BOIOPOIOB: IPUPOIHBIN Ta3, HEPTh, yTrOJb.
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Kucnopoaconepxamuye COCIUHEHUS: CHOUPTHI (METAHOJN, ATAHOJ, TJHUIEPUH), KapOOHOBBIE
KHCIIOTHI (YKCYyCHasi KHMCIIOTa, aMUHOYKCYCHAasl KHMCJIOTa, CTEApPUHOBAsl U OJICMHOBAsl KUCIIOTHI).
buonoruuecku Ba)KHBIE BEIIECTBA: JKUPBI, TJIIOKO3a, Oeiku. XHUMHUYECKOEe 3arps3HEeHHe
OKpY>KaloILEH Cpelibl U €ro MOCIEACTBHUS.

Tunel pacyeTHbIX 32/1a4:

Brruncienue MaccoBoi J0IM XUMHUYECKOTO JIeMEHTa 10 (hOpMyIie COeAMHEHUS.

YcTranoBneHue npocreiiiield ¢opMyiibl BELIECTBA IO MACCOBBIM JIOJISIM XUMUYECKUX
3JIEMEHTOB.

Boruncnenus mo XuMHUYECKHM YPaBHEHUSIM KOJIHYECTBA, 00beMa, MacChl BEIECTBA I10
KOJIMYECTBY, 00bEMY, MacCe peareHTOB WM IIPOIyKTOB PEAKIUH.

Pacyer maccoBo#i 1011 paCTBOPEHHOT'O BEIIECTBA B paCTBOPE.

IIpuMepHBbIe TEMBbI NPAKTHYECKUX PadoT:

JlaboparopHoe 0bopyaoBaHUE U MIpHEeMbl oOpalenus ¢ HuM. [IpaBuia 6e3omacHoi
paboThI B XUMUYECKOH J1TaOOPaTOPHH.

OuncTKa 3arps3HEHHON MOBAPEHHOW COJIH.

IIpu3Haky IpoTEKaHUs XUMUYECKUX PEaKIIUi.

[Tomyuenue KMCIOPOAa U U3YUEHHUE €TO CBOMCTB.

[Tonydenue Bonopoaa v U3y4E€HHUE €r0 CBOMCTB.

[TpuroTtoBneHne pacTBOPOB C ONpPeAeIEHHON MAaCCOBOM J10JI€H PACTBOPEHHOTO BEILIECTBA.

Pemenue skciepuMeHTaNIbHBIX 3a4a4 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 H3y4yeHHue ero CBONCTB.

Pemenue sxcnepuMenTanbHbIX 3a1a4u no reme «Hemeramnst 1V — VII rpynn u ux
COCTUHEHUN.

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



Paznea |11. TemaTnueckoe niiaHupoBaHue ¢ yKa3aHHMEM KOJIHYECTBA YACOB,
OTBOJMMBIX HA OCBOCHHE KAXKI0i TeMbI

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 padbora Nel. JlaboparopHoe 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 BeniectBa u cmecH. CriocoOsl 1
paszaeneHust cMecei
5 5 | Ilpaktuueckas padora No2. Ouncrka 1
3arpsAI3HEHHOW ITOBAPEHHOM COJIH.
6 6 | Atom. Monekyna. 1
7 7 | XUMHUYECKUU 2JIEMEHT. 3HaKU XUMHUYECKUX 1
JJICMEHTOB
8 8 | IIpocThie U CIIOKHBIC BELIECTBA. 1
9 9 | BanentHOCTB 1
10 | 10 | 3akOH MOCTOSHCTBA COCTaBa BEIIECTBA. 1
11 | 11 | Xumunueckue popmyibl. MHIEKCHI. 1
12 | 12 | OTHOcHTENbHAS ATOMHAS U MOJIEKYJISIPHAS 1
MAaccChl
13 13 | MaccoBast 10JIs1 XUMHYECKOr'0O DJIEMEHTA B 1
COCITUHCHHH.
14 14 | Beruucienne MacCoBOH JOJIU XUMHUYECKOTO 1
areMeHTa 1o Gopmysie COeTUHEHHS.
15 | 15 | YcraHosneHue npocteiieit hpopmysbt 1
BEIIECTBA IT0 MACCOBBIM JIOJISIM
XUMHYECKHUX 3JIEMEHTOB.
16 | 16 | MaccoBas A0s1 XUMHUYECKOTO JIEMEHTA B 1
COCTUHEHUU
17 | 17 | 3akoH coxpaHEHHUS MAaCcChI BEIIECTB. 1 BECHI TEXHOXUMHUYECKHE
JIeMOHCTpallMOHHBIN SKCTIEPUMEHT. «3aKOH WJIH DJICKTPOHHBIC; CBEYA,
COXPAaHEHHUS MACCHI BEIICCTRBY K0110a riockononHag 250
MJT; JIOXKKA JIJTSL COKUTAHHS
BEIIICCTB
18. | 18. | Xumuueckue ypaBHeHus. KoadduiueHTs!. 2
19 | 19
20 | 20 | YcioBus U NPU3HAKH TPOTEKAHUS 1
XUMHYECKUX PEAKIUM.




21

21

[Tpaktrueckas padora Ne3. [Tpuznaku
MIPOTEKAHUS XUMUYECKUX PEAKIUH.

22

22

Moub — elMHUIIAa KOJIMYECTBA BEIlleCTRA.
MognsipHast macca.

23

23

MomnsipHas macca.

24

24

Kontposbnas padora Nel o Teme
«IlepBoHauYaIbHBIE XUMUYECKHUE MTOHSTUS

25

25

Boruncnenus no XuMHYECKUM YPaBHEHUSIM
KOJIMYECTBa, 00beMa, MacChl BEIECTBA O
KOJIMYECTBY, 00BEMY, MAaCCEe pEareHToOB WK
IIPOJYKTOB PEAKIUH.

Kucaopona. Bogopoa (94)

26

Kucnopon — xumuueckuit 3J1€MEHT U
npocroe BemectBo. O30H. CocTaB Bo3ayxa.

27

duznueckue U XUMUYECKHE CBOMCTBA
KHUCJIOpO/Ja.

28

w

[Tonyyenue u NpUMEHEHHE KUCIOPOIA.

29

[IpakTuueckas padora Ne4. [Tonyuenue
KHUCJIOPOJAA U U3yYEHHE €ro CBOMCTB.

30

Bomopo — XuMU4ecKuii 2JIeMEHT U
npocToe BeriecTBo. [loydenue Boiopoia B
nabopatopuu. [loxydenue Bogopoaa B
MIPOMBIIIIJICHHOCTH.

31

dusnueckue U XUMUYECKHE CBOMCTBA
Bojopona. [Tpumenenne Bogoposa.
KavecTBeHHbIE peakiny Ha ra3000pa3HbIe
BelecTBa (KUCIOPO, BOJIOPO).

32

[IpaxTuueckas padota Ne5. [Tonyuenue
BOJIOPO/1a U U3yYEHHE €TO CBOUCTB.

33

3akoH ABorajapo. MossipHblii 00beM razos.
OObeMHbIE OTHOILIEHUS Ta30B MIPU
XUMHAYECKHX PEaAKIUsIX.

34

Boruncnenus no XuMHUYECKUM ypaBHEHUSIM
KOJINYeCTBa, 00beMa, MacChl BeIIECTBA MO
KOJIMYECTBY, 00BEMY, Macce peareHTOB WU
IIPOJYKTOB PEAKIIHH.

Bopa. PacTBopsl. (54)

35

Bona B mpupone. Kpyrosopor Bobl B
npupone. Pu3znveckrue U XUuMHUIECKHE
CBOMCTBA BOJBI. J[eMOHCTpalMOHHBINA
9KCIIEPUMEHT .

«Pa3yoxeHne BOJbI JIEKTPUUECKUM
TOKOM.

npubop s ONBITOB €
AIIEKTPUUECKUM TOKOM;
MCTOYHUK MIOCTOSTHHOTO
TOKa: NpOOUPKH — 2 IIT. ,
MPOHYMEPOBAHHEIE;
JTYYMHKA; CIIMPTOBKA,
npoOKH — 2 1T, MUHIIET.

36

PactBopsl. PacTBOpUMOCTH BEIIECTB B BOJE.
KonuenTpanus pactBopoB. MaccoBast 105
pPacTBOPEHHOIO BEILIECTBA B PACTBOPE.

37

PacdeT MaccoBoit 1011 pacCTBOPEHHOTO
BEIIIECTBA B PACTBOPE.
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38 4 | IIpaktuueckas padora Ne6. [Ipurororienue 1
PacTBOPOB € OMPEIEICHHON MacCOBOU
J0JIEi paCTBOPEHHOIO BEIIECTBA.
39 5 | Kontponbnas pabota Ne2 o Teme 1
«Kucnopon. Bogopoa. Bogay.
OcHOBHBIE KJIaCChl HEOPraHU4YecKuXx coeqrnHenni (174)
40 1 Oxkcuapl. Kimaccudukanus. Homenkinarypa 1
41 2 dusnyecke CBOMCTBA OKCHUIOB. 1
XUMHUYECKUE CBOMCTBA OKCUIOB.
42 3 | [lonyueHnue u NpUMEHEHHE OKCHUJIOB. 1
43 4 OcnoBanus. Knaccudukarusi. 1
Howmenxknarypa
44 5 | ®usnyeckue CBOMCTBA OCHOBAHUH. 1
[TonydyeHnue oCHOBaHUIA.
45 6 | XuMuueckue CBOWCTBA OCHOBAHHIA. 1 [Mudposas mabopatopust
JIabopartopHblii onbIT . «OCHOBAHHUS . RELEON
Peaknus HelTpanuzannn» [Tudposoii pH. mratus ¢
32KUMOM; TISITh
XMUMHUYECKHUX CTakaHoB (25
MJT); TPOMBIBAJIKA.
46 7 | Kucnorer. Knaccugukarmus. 1
Howmenxkinarypa. duznueckue cBOWCTBa
KHCJIOT.
47 8 | Ilomyuenue u npuMeHEHHE KUCIIOT. 1
48 9 | Xumuueckue cBoiicTBa KMCIoT. Peakuus 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 CONEH. 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 IIeT0Uei» XHUMHYECKHX CTakaHoB (25
MJ1); TPOMBIBAJIKA.
56 | 17 | KonrpombsHas pabora Ne3 mo Teme 1
«OCHOBHBIE KJIaCCHl HEOPTaHUIECKIX
COEIUHEHUIN».
Crtpoenue atoma. [lepuoguyecknii 3aKoH 1 NepuoanUYecKas
cucreMa xumudeckux 3jieMenToB JI.U. MenneneeBa (54)
57 1 | Ctpoenue atroma: s11po, SHEPreTUIECKUI 1
ypoBeHb. CocTaB sijipa aTOMa: MMPOTOHBI,
HEUTpOHBI. M30TONEI.
58 2 [lepuoanueckas cucreMa XUMHYECKHUX 1
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anemeHToB [[.1. Menaeneera. duzndeckuit
CMBICJ aTOMHOTO (TIOPSIKOBOTO) HOMEpa
XUMHYECKOT0 AJIEMEHTA, HOMEpa IPYIIIIbI U
MEepUOJIa IEPUOJUIYECKON CUCTEMBI.

59

w

IIepnonnueckui 3akon .M. Menneneesa.

60

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

61

3aKOHOMEPHOCTU U3MEHEHUsI CBOUCTB
ATOMOB XHMMHMYECKHX 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
XUMHUYECKUX 3j1eMeHTOB. KoBaneHTHas
XUMHYECKas CBA3b: HEMOJSpHAs U
noyisipHasi. [loHsTHE O BOJOPOIHOI CBSI3U U
ee BIMSIHUY Ha PU3NUECKUE CBOMCTBA
BELIECTB HA IPUMEPE BOJIBI.

64

w

Meranueckas CBA3b.

65

THIBI KPUCTAIINYECKUX PELIETOK
(aTroMHas1, MOJIEKYJIsipHas, HOHHAA,
MeTaJlJIn4ecKasi). 3aBUCUMOCTb (PU3HUYECKUX
CBOMCTB BEILIECTB OT THUIIA
KPHUCTAJUIMYECKOM pemeTkn. PrHaHCcoBas
IPaMOTHOCTB. JIEeMOHCTpalMOHHBIN
sKcnepuMeHT. «Temneparypa riaBiaeHus
BELIECTB C Pa3HbIMU TUIIAMHU
KPUCTAJUIMYECKUX PEHIETOK)

[Mudposas nabopaTopust
RELEON

[MudpoBoii matumk
TEeMIIEPATYPhI TUTATUHOBBIN;
JATYUK TeMITepaTyphbl
TepMONapHbIN

Xumnueckue peakuuu (34)

66

Crenens okucnenus. Onpenenenne
CTETEHU OKHCIIEHUSI aTOMOB XMMHUYECKUX
JJIEMEHTOB B COEJUHEHMSIX.

67

Oxucnurelnb. BoccTaHOBHTENE.

68

KonrtponsHas pabora Ne4 o teme
«Ctpoenue atoma. Ilepunoanuecknii 3akoH
J .. MenneneeBa. CTpoeHHE BEIIECTBAY

IToBTOpeHue (24)

69,
70

1,2

IToBTOpeHUE
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KJIACC

Ne Kou- Mpumeyanue
Ne | n/m (ucnoJsib30BaHHe
nm| B Tema ypoka Bo ooopynoBanus Touku
4acoB
TEMe pocTa)
XuMunuyeckue peakuumn(24)

1 1 | Crenenb okucnenusi. 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 YKCITIEPUMEHT. 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 karaimuzarope. RELEON
JleMOHCTpallMOHHBIN ONBIT. «3yueHne BIUsHUA Hudposoii qaTank
pa3nu4HbIX (hakTOpoB TeMIIepaTyphbl
Ha CKOPOCTbH PEAKITUI TJIATUHOBBIH

5 2 Knaccudukanys XMMHUECKUX PEaKIHH 10 1
Pa3IMYHbIM PU3HAKAM: YUCILY U COCTaBy
MCXOJHBIX U TIOTYYEHHBIX BEIIECTB; U3MEHEHHIO
CTETIeHEeH OKMCIIEHUS aTOMOB XUMHYECKUX
3JIEMEHTOB; TOTJIOIEHHUIO UM BBIIEICHUIO
SHEPIUH.

6 3 | DIeKTpOIUTHYECKAS JTUCCOIHAIIHSL. 1

7 4 | DNeKTPOIUTHI M HEDIEKTPOIHUTHI. MIOHBI. 1 [udposas
Karnons! 1 annonsl. JJabopaTopHbIii OIBIT . naboparopus
«CunbHbI€ U clIa0ble HIEKTPOIUTHI RELEON

Hudposoit gaTumk
AJIEKTPONIPOBOAHOCTH

8 5 DNeKTpOoNUTHYECKas TUCCOIUAINS KUCTIOT, 1
LIEJI0YEHN U COJIEH.

9 6 Peakmun nonnoro oomena 1

10 7 | YcnoBus NpoTEKaHus peakMii 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 | IlonosxeHne HEMETAINIOB B IEPUONYECKON 1

CUCTEMEC XUMHNUYCCKHUX JJICMCHTOB I[I/I




MeHpeneena. O6IJ_II/Ie CBOMCTBA HEMETAJLJIOB.

14 2 | TanoreHsl: pU3NUECKUE U XUMHUECKUE 1
CBOMCTBA.
15, | 3,4 | CoenuHeHUS raJIOr€HOB: XJIOPOBOIOPO/I, 1
16 XJIOPOBOZOPOHASI KUCIIOTA U €€ COJIH.
17 5 | Cepa: ¢pusnueckue U XUMHIECKUE CBOMCTRA. 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 | A3oT: pusndeckue u XMMHUYECKUE 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
YIIIEKUCIIOTO Ta3a U U3y4eHHE er0 CBOWCTB.
36 | 24 | KpemHmuii u ero coeiuHEHUs. 1
37 | 25 | Ilpaktuueckas pabora Ned. Pemenue 1
HKCIEPUMEHTAIBHBIX 33/1a4 M0 TEME
«Hewmeramner IV — VI rpynn 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 3eMeHToB J1.1.
Menpeneesa. O6mue GpuandecKue CBoCTBa
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meTtaiioB. GuHaHCOBAsS T'pPaMOTHOCTD.

40 2 MerTaisl B IpUpojie U 00IIUE CIIOCOOBI UX 1
MOJTYYCHUSI.
41 3 | O0mue XMMHYECKHE CBOMCTBA METAJLIOB: 1
peaKIMy C HEeMeTaNIaMH, KACIIOTaMHU, COJISIMU.
42 4 | DAEKTPOXUMHYECKUH PsIIl HAIPSHKSCHUN 1
METaJUIOB.
43, | 5,6 | lllemo4Hbple METAJIBI U UX COCTUHCHUS. 2
44
45, | 7,8 | lllemouHo3eMeNnbHbIE METAJUIBI M UX 2
46 COCJIMHEHHSI.
47 9 | AmroMuHUH. 1
48 | 10 | AmdoTepHOCTh OKCHIA U THIPOKCUIA 1
ATFOMUHUSL.
49 | 11 | Kene3o. 1
50 12 | CoenuHeHus xKee3a 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 | IIpakTtuueckas pabora Ne5. Pemenne 1
AKCIEPUMEHTAIBHBIX 3a]1a4 110 TeMe «MeTasuibl
Y MX COCAMHCHUS.
52 | 14 | KoutposbHas padota Ne4 o Teme «MeTaiuibl 1 1
WX COCAMHCHHUS)
IlepBoHaua/IbHbIE CBeIeHUs1 00 OpraHnyeckux Bemecrax (144)
53, | 1,2 | IlepBoHavanbHBIC CBEACHUS O CTPOSCHUH 2
54 OpPraHMYECKUX BEIIECTB.
55, | 3,4 | YrieBogopoabl: METaH, 3TaH. 2
56
57 5 VYTIeBOIOPOIBI: STUIIEH. 1
58 6 | MicTouHUKH YTIeBOJOPOIOB: IIPUPOIHBIN ras, 1
He(Th, yrojb.
59 7 | Kucnopocoaepxaiiie COeHHEHUS: CITUPTHI 1
(MeTaHOII, 3TaHOJ, TTTUIEPUH)
60, | 8,9 | Kucnopoacoaepsxaiiye COeIMHEHUS: 2
61 KapOOHOBBIE KUCIOTHI (YKCYCHasi KUCIIOTa,
CTeapuHOBAs U OJICMHOBAS KUCIIOTHI,
aMHUHOYKCYCHAsl KHCJIOTa).
62 | 10 | buonormyecku Ba)XHBIE BEIIECTBA: KUPHI. 1
63 11 | Buonornyecky BayKHBIE BEIECTBA: TIIIOKO03a. 1
64 | 12 | Buosornyecku BaKHBIC BENIECTBA: OCIIKH. 1
65 | 13 | KonrponbHas padota Ne 5 «IlepBoHauanbHbIe 1
CBEICHUS OPTaHMYECKHUX BEIIIECTBY.
66 | 14 | Xumudeckoe 3arpsi3HEHUE OKpPYKAIOMIEH CpeIbl 1
Y €r0 MOCIEICTBUS.
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 | ToxcuuHble, TOPIOYHE U B3PHIBOOIIACHBIC
BemiecTBa. beiToBas xuMuyeckast r(paMOTHOCTb.
IHoBTOpeHue (24)
69, | 1,2 | IloBropenue
70
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