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Paznea 1. [lnannpyemble pe3yjibTaTbl 0CBOCHHUS YUeOHOT O NpeIMeTa

dopMHpoOBaHHE YHUBEPCAIbHBIX Y4eOHBIX /Ieii CTBHIA.

Cranpmapt ycraHaBiIMBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OOyYarOIIUMUCS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIEr0 0Opa30oBaHMUS:

JIMYHOCTHBIM, BKJIIOYAIOIIMM TOTOBHOCTb U  CIIOCOOHOCTH  OOydaroluxcs K
CaMOpa3BUTHUIO U JIMYHOCTHOMY CaMOOIPEIEIICHNI0, CPOPMUPOBAHHOCTh HMX MOTHBALMU K
OoOy4eHHI0O U IICTICHANIPABICHHON IM03HABATEIbHON JESATEIHHOCTH, CHCTEMBI 3HAUYUMBIX
COITMATBHBIX U MEKIMYHOCTHBIX OTHOIIEHHH, IIEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, OTPAXKAIOIIUX
JUYHOCTHBIE M TPAXKIAHCKUE TO3WLIUM B JEATEIBHOCTH, COIMAIbHBIC KOMIIETEHIINH,
MIPaBOCO3HAHUE, CIIOCOOHOCTH CTaBUThH LIEIM M CTPOUTH >KU3HEHHbIE IUIAHBL, CHOCOOHOCTh K
OCO3HAHHUIO POCCUNCKOMN MIEHTUYHOCTH B MOJIMKYJIBTYPHOM COLIMYME;

MeTanpeJIMeTHbIM, BKJIIOUYAIONIUM OCBOEHHBIE OOYYAIONIUMUCS MEKIIPEIMETHBIC
MOHATUS W  yHUBEPCAJbHBIE Y4YeOHbIE JIEUCTBUS  (PETyNATHBHBIE, I[IO3HABATEIIbHbIE,
KOMMYHUKATUBHBIE), CIIOCOOHOCTh WX HCMOJb30BaHUS B Yy4eOHOH, IIO3HABATEIBHOU U
COLIMANIBHOW MpPaKTHUKE, CaMOCTOSITENIbHOCTh IUIAHUPOBAHHUS M OCYIIECTBJICHUS y4eOHOMU
NEeSITeIbHOCTH M OpraHM3alu y4yeOHOro COTpyIHHUYECTBA C I€JaroraMd M CBEPCTHUKaMH,
MOCTPOCHNUE UHAUBUAYAIbHON 00pa30BaTeIbHON TPACKTOPUH;

NnpeaAMeTHbIM, BKJIIOYAIOIIMM OCBOEHHBIE OOy4JaIOUIMMUCS B XOJI€ M3yYEHUs yueOHOTO
npeaMeTa yMEHHs crienuuaecKue sl JaHHOW MPeaMeTHON 00J1acTH, BUJBI JESTEIHHOCTH TI0
MOJYYSHUI0O HOBOTO 3HAHUS B paMKax Y4YeOHOro TpenMera, ero mnpeoOpa3oBaHHUIO U
MPUMEHEHUIO B  Y4Y€OHBIX, Y4EOHO-TIPOCKTHBIX ¥  COLMAJBHO-TIPOEKTHBIX CHUTYaIUsX,
(dhopMupOBaHNE HAYYHOTO THUIA MBINIJIEHUS, HAYYHBIX TPEJICTABICHUN O KIFOYEBBIX TEOPHSIX,
TUMAax ¥ BUJAX OTHOIIEHUH, BJaJeHUE HAy4YHOM TEPMUHOJIOTHEH, KIIOYEBBIMH MOHATHAMU,
METO/IaMU U MpUeMaMH.

JIMYHOCTHBIE Pe3yJbTaThbl OCBOCHHS OCHOBHOH 00pa30BaTeJIbHOM MPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUs OTPAKAIOT:

- BOCIIMTAHHUE POCCUICKON TPAKIAHCKOW UACHTUYHOCTHU: MaTPUOTH3MA, YyBaXKeHUs K OTEUeCTBYy,
MPOILIOE M HACTOSIEe MHOTOHAIMOHAIILHOTO Hapojaa Poccuu; oco3HaHHWE CBOEH ITHUYECKOM
MPUHAJISKHOCTH, 3HAHHE HCTOPHHM, SI3bIKa, KYJIbTYphl CBOETO HApoJsa, CBOEro Kpasi, OCHOB
KYJIbTYPHOTO Hacienusi HapoaoB Poccun U dYenoBedyecTBa, YCBOCHHE TI'yMaHHCTHUYECKUX,
JEeMOKPAaTUYECKUX M TPAJUIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCUKMCKOTO 00IECTBa;
BOCITUTaHKE YyBCTBAa OTBETCTBEHHOCTH U JI0JITa repea PoanHoii;

- (dopmupoBaHHEe OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTH U CHOCOOHOCTH
oOyyaronmxcs K caMOpPa3BUTHIO M CaMOOOpa30BaHUIO HAa OCHOBE MOTHBAIMU K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHHIO NaibHEWIIeld WHAMBHAYAIbHON TpaeKTOpUU
oOpa3oBaHus Ha 06a3e OPUECHTHPOBKU B MUpE Mpodeccuii u mpodhecCHOHATbHBIX MPEaNOYTeHHIH,
Ha OCHOBE ()OPMUPOBAHUS YBAKUTEIHHOTO OTHOIICHHUS K TPYIY;

- (opMHUpOBaHHE LIETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd M OOIIECTBEHHON MpPaKTHKH, YYUTHIBAIOIIETO COLHMAIbHOE, KYIbTYPHOE,
S3BIKOBOE, TyXOBHOE MHOT0O0Opa3ue COBPEMEHHOTO MUPA;

- opmMupoBaHUE O0CO3HAHHOTO, YBAKHUTEIBHOTO U JOOPOKENATEIHHOTO OTHOMICHHUS K APYTOMY
YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO, KYIbTYpE, A3BIKY, BEpE, TPaXKJAHCKOW TMO3MIINH, K
HUCTOPHUM, KYIbTYpE, PEIMIUM, TPATULHUAM, S3bIKaM, LEHHOCTSAM HapoAoB Poccum u HapoaoB
MHpa; TOTOBHOCTH M CHOCOOHOCTM BECTH OUANOT C JIPYTMMH JIIOJbMU U JOCTUTAThb B HEM
B3aMMOIIOHUMAaHUS;

- OCBOCHHE COIMAIBHBIX HOPM, IMpaBWJI TMOBEACHUS, pojied M ¢GOopM COLMATBHOW >KU3HU B
TpyIIax u cooOIIecTBax, BKIOYAs B3POCIbIE U COIMATbHBIE COOOIIECTBA; yUacTe B MIKOJILHOM
CaMOYTIpaBlIEeHUH W OOINECTBEHHOU XKM3HU B TpejeraX BO3PACTHBIX KOMIIETEHIIMH ¢ yu4&€ToM
PETHMOHANBHBIX, STHOKYIBTYPHBIX, COIIHAIBHBIX M SKOHOMHYECKUX 0COOCHHOCTEHH;



- pa3BUTHE MOPAJIBLHOTO CO3HAHUSI U KOMIIETEHTHOCTU B PEHICHHMH MOpalIbHBIX MpoOieM Ha

OCHOBE JIMYHOCTHOTO BBbIOOpa, (GOPMUPOBAHWE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO

MOBEJICHUSI, 0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM MOCTYIIKAM;

- (QopMUpOBaHHE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIICHHM W COTPYIHUYECTBE CO

CBEPCTHUKAMH, JIETbMH CTAapUIEro MW MIIAQJIIEr0 BO3pacTa, B3pPOCIBIMU B  IPOIECCE

o0Opa3oBaTesbHON, 0OIIECTBEHHO IMOJIE3HOM, YUeOHO-UCCIET0BATENBCKON, TBOPYECKON U IPYrUX

BHJIOB JICATEILHOCTH;

- (opmupoBaHuEe LEHHOCTH 3J0POBOTO M 0Oe30MacHOro oOpa3a KH3HU; YCBOCHHE TIPaBUI

WHJMBHUIYAIBHOTO W KOJUICKTHBHOTO O€30MAacHOr0 TOBEACHHUS B UYPE3BBIYAWHBIX CUTYaIUsX,

YIPOXKAIOIIUX KU3HU U 3/I0POBBIO JIFO/ICH, MPaBUJI IIOBEICHMS HA TPAHCIIOPTE U HA JJOPOTAX;

- (hOpMHPOBAHHE OCHOB IKOJIOTHUECKON KYJIBTYPhl COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO

AKOJIOTUYECKOTO MBIIIJICHHS, Pa3BUTHE OTBITA SKOJOTUUYECKU OPUEHTHUPOBAHHON PEQIIEKCUBHO-

OIIEHOYHOM M MPAKTUYECKON NIeATETLHOCTH B )KU3HEHHBIX CUTYaIUX;

- OCO3HaHHWE 3HAYEHUS CEMbH B KU3HM YEJIOBEKAa M OOIIECTBA, MPUHATHE IEHHOCTH CEMEHHOM

KU3HH, YBOKUTEIHFHOE U 3a00TINBOE OTHOIIEHUE K WIEHAM CBOEH CEMbH;

- Pa3BHUTHE ICTETUYECKOTO CO3HAHUS YepPEe3 OCBOCHHE XYyT0’KECTBEHHOTO HACJeIus HapoJ0B

Poccnn n Mupa, TBOpYECKOH AESITEIBHOCTH 3CTETUYECKOTO XapaKTepa;

- ¢dopMHpOBaHHE OCHOB TIPABOCO3HAHUS ISl COOTHECEHHUsT COOCTBEHHOTO TIOBEJACHHS |

MOCTYNKOB JIPYTMX JIIOJed C HPABCTBEHHBIMH IIEHHOCTSIMU W HOPMaMu TOBEJCHUS,

YCTAaHOBJICHHBIMH  3aKOHOJATEIhCTBOM  Poccuiickoit ~ dexepanuu, yOSKJICHHOCTH B

HEOOXOJMMOCTH 3allHINaTh MPABOMOPSIOK MPABOBBIMU CHOCO0AMU W CPEICTBAMH, YMEHHI

peann30BhIBaTh OCHOBHBIE COIMATLHBIE POJIH B TIPEIEIaX CBOCH J1eeCITOCOOHOCTH.
MeTtanpeaMeTHble pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pa30oBaTe/IbHOIi POrpaMMbl

OCHOBHOI'0 00111er0 00pa30BaHUs OTPAKAIOT:

- YMEHHE CaMOCTOSITEIbHO ONPEENATh LIEIU CBOEr0 00yUeHHUs, CTaBUTh U (POPMYIHPOBATH IS

ceOs HOBBIE 3a/1a4uM B yuy€Oe M MO3HABATENIbHOM NIEATENIbHOCTH, Pa3BUBaTh MOTHUBBI U MHTEPECHI

CBOCH ITO3HABATSIIFHOM NEATCILHOCTH;

- YMEHHE CaMOCTOSITEIbBHO IUIAHWPOBAaTh MYTH JOCTMXKEHUS LeJied, B TOM 4YHUCIE

alTbTEPHATUBHBIC, OCO3HAHHO BHIOMpATh Hambosiee 3HPEeKTUBHBIE CIIOCOOBI PEIICHUST Y4eOHBIX

Y MIO3HABATENbHBIX 33/1a4;

- YMEHHE COOTHOCUTb CBOM JIEHCTBHUS C IJJAHUPYEMBIMU pe3yjibTaTaMH, OCYILIECTBIISTh

KOHTPOJIb CBOEH JAEATEIbHOCTH B MPOIECCE JOCTUKEHHUS pe3ysabTaTa, OIMpeNeisiThb CHOCOObI

JEHCTBUI B paMKax IMPEJIOKEHHBIX YCIOBUN U TpeOOBaHUH, KOPPEKTUPOBATH CBOM JCHCTBUS B

COOTBETCTBUU C U3MEHSIOLIEHCS CUTYaLINEH;

- YMEHHUE OLICHUBATh NIPABUIILHOCTH BBIMOJHEHUs y4eOHON 3a7auu, COOCTBEHHbIE BO3MOKHOCTH

€€ pelleHUs;

- BJAQJCHUE OCHOBAMHM CaMOKOHTPOJISI, CAMOOLEHKH, NMPUHATUSA PELICHUA U OCYLIECTBIICHUS

OCO3HAHHOTO BbIOOpa B y4eOHOI U MO3HABATEIHLHON JESITENLHOCTH;

- yMEHHME ONpeNeNaTh TOHATUS, Cco3JaBaTh OOOOLIECHUS, YyCTaHABIMBATh aHAJOTHH,

KJIacCU(UIIMPOBATh, CAMOCTOSITENILHO BbIOMpATh OCHOBAHUS M KpUTEPHUU AJIs KiaccuUKaIiui,

YCTaHABJIMBATh IMPUYMHHO-CIICJICTBEHHbIE  CBSI3U, CTPOUTH JIOTUYECKOE pacCyXIeHHE,

YMO3aKII04YeHre (MHIYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTHUH) U JIeNIaTh BBIBO/IBI,

- YMEHHUE C03/1aBaTh, MPUMEHAITh U MPe0OPa30BLIBATh 3HAKH U CHUMBOJIBI, MOJEIU U CXEMBbI IS

pelieHns yueOHbIX U MO3HABATEIbHBIX 33/1a4;

- CMBICIIOBO€ UTEHUE;

- YMEHHE OpraHH30BBIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO ACSITEIHLHOCTh C YUUTEIEM

U CBepCTHHKaMM; paboTaTh WHAUBUAYAILHO M B TPYIIE: HAaXOAUTh OO0IlIee peuieHHe W

paspemath KOHGIMKTHI HAa OCHOBE COTJIACOBaHMS TMO3UIMH U yd4€Ta HMHTEPECOB;

(dhopMynupoBaTh, apTyMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;



- yMEHHE OCO3HAHHO MCIOJIb30BaTh pEYEBBIE CPEICTBA B COOTBETCTBUM C 3aJade
KOMMYHHMKAIIUM Ul BBIPAKEHUS CBOMX YYBCTB, MBICIEH M MOTPEOHOCTEH; MJIAHUPOBAHUS U
peryisiliud CBOEH IEATEIbHOCTH; BJIAJICHUE YCTHOM M NUCBMEHHON PEYbI), MOHOJIOTMYECKOM
KOHTEKCTHOM PEUYblO; pa3BUTHE MOTHBALMU K OBJIAJACHUIO KYJIbTYpPOH aKTHBHOIO IOJIb30BAHUS
CJIOBApsIMU U IPYTUMHU IIOUCKOBBIMU CHUCTEMAMU;

- (GopMHpOBaHHE W Pa3BUTHE KOMIETEHTHOCTH B OOJACTH HWCIOJIB30BAaHUS WH(POPMALMOHHO-
KOMMYHHKAIIMOHHBIX TexHosoruil (nanee UKT — komnerenum);

- (opmupoBaHMEe H pa3BUTHE HKOJOTHYECKOTO MBIIIJICHNS, YMEHHE IPHUMEHSITh €ro B
[I03HABaTEIbHONH, KOMMYHHUKAaTHUBHOM, COLMAJbHON MpakTUKE U  HpodhecCHOHATbHOU
OPHUEHTALINH.

BbInycCKHHUK HAY4YHTCS:

- XapaKTepU30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOIOIEHNE, U3MEPEHUE, SKCTIEPUMEHT;

- CBOMCTBA TBEP/BIX, KHUIKUX, Ta3000pa3HBIX BEIECTB, BBIJCISS UX CYIIECTBEHHBIC TPU3HAKHY;

- pPAacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSATHM «aTOM», «MOJIEKYJa», «XUMUYECKUU
JJIEMEHT», «IPOCTOE BEIIECTBO», «CJIOKHOE BEIIECTBO», «BAJICHTHOCTBY, «XUMHYECKas
peaKIus, UCTIOb3Ys 3HAKOBYIO CUCTEMY XUMUU,

- pacKpbIBaTb CMBICT 3aKOHOB COXPAaHEHHUS MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON TEOPHH;

- pa3nnyaTh XUMUYECKUE U (PU3UUECKUE SBIICHUS;

- Ha3bIBaTh XUMHUYECKHUE DJIEMEHTHI;

- OTIPEJIENISITH COCTaB BEIIECTB MO UX popMyam;

- BAJICHTHOCTh aTOMa 3JIEMEHTA B COCTMHEHUSX;

- ONPEJEINIATh TUIl XUMUYECKUX PEAKIUM;

- Ha3bIBaTh IPU3HAKH M YCIOBHS MPOTEKAHUS XUMUYECKUX PEAKIUI;

- BBISBIATH NIPU3HAKHU, CBUJIETEIBCTBYIOLIME O MPOTEKAaHUU XUMUYECKON PEaKLMU IIPH
BBITTOJTHEHUM XUMHUYECKOIO OIBITA;

- COCTaBJIATH (POPMYJIBI OMHAPHBIX COCAMHEHUM;

- COCTAaBIISITh YPABHEHUS XUMUYECKUX PEAKIIUII;

- cobmoaTh npaBuia 0e30nacHOi paboThI MPU MPOBEACHUH OIBITOB;

- I0JIb30BATHCS TAOOPATOPHBIM 000PYAOBAHUEM U TIOCYI0M;

- BBIUUCIISATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChl BEILIECTB;

- BBIYHUCIIATH MAaCCOBYIO JOJII0 XUMUYECKOTO 3JeMeHTa N0 (hopMyJie COeTUHEHUS;

- BBIYHCIIATH KOJMYECTBO, 00bEM HJIM MacCy BELIECTBAa IO KOJUYECTBY, 00bEMY, Macce
peareHTOB WJIH MPOJAYKTOB PEaKIIHH;

- XapakTepu3oBaTh (PU3HUECKHUE U XUMUYECKUE CBOICTBA MPOCTHIX BEIIECTB: KUCIOPOaa U
BOJIOPOJA;

- IOJIy4aTh, COOMPATH KUCIOPO]I ¥ BOJAOPO/I;

- pacrmo3HaBaTh OMBITHBIM IyT€M ra3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJIOPOI;

- pacKpbIBaTh CMbICH 3aKOHA ABOTaIpo;

- PacKpbIBaTh CMBICI MOHATHI «TETIOBOM 3(h(HEKT peakium», «MOJSIPHBII 00beM»;

- XapaKTepu30BaTh GU3NUECKUE U XUMUUECKHUE CBOICTBA BOIBL;

- PaCKpbIBAaTh CMBICT MIOHATHUS «PACTBOPY;

- BBIUUCIISATh MAaCCOBYIO JIOJIF0 pPACTBOPEHHOTO BEIIECTBA B PACTBOPE;

- IPUTOTOBJIATH PACTBOPBI C ONPEACICHHOW MacCOBOM J0JI€ paCTBOPEHHOT'O BEIIECTBA;

- Ha3bIBaTh COEIMHEHMS U3yYEHHBIX KJIIACCOB HEOPraHUYECKUX BEIECTB;

- XapakTepu3oBaTh (U3MUECKHUE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
BEIIIECTB: OKCUIOB, KMCJIOT, OCHOBAHUM, COJICH;

- ONPEJENSITh MPUHAJJIEKHOCTD BEIIECTB K ONPEIEICHHOMY KJIACCY COEIMHEHUI;
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- COCTaBJIATH (DOPMYIIBI HEOPTAHUIECKUX COCTMHEHUN M3yICHHBIX KIIACCOB;

- HpOBOI[I/ITB OIIBITHI, HOILTBep)KI[aIOH_[I/Ie XUMHUYCCKUC CBOfICTBa I/ISy‘-IeHHBIX KJIaCCOB
HEOPraHMYECKHUX BEIECTB;

- paCHOSHaBaTb OITIBITHBIM HYTGM paCTBOpLI KHCJIOT U H_IGJIO‘-IGI;'I 110 UBSMCHCHHUIO OKpaCKI/I
WHJIUKATOPa;

- xapaKTepmoBaTb B3aMOCBS3b MC)KI[Y KiracCaMu HGOpFaHquCKHX COGIII/IHGHI/If/'I;

- packpsiBath cmbica [lepuoanueckoro 3akona [[.M. Menneneesa;

- 00BSACHATH (PU3UYECKHA CMBICII aTOMHOTO (IOPSAKOBOTO) HOMEpPAa XMMHUYECKOTO DIJIEMEHTA,
HOMEPOB I'PYIIIBI U IepHoJia B nepuoanudeckon cucreme [[.M. Menneneesa;

- OOBSICHATh 3aKOHOMEPHOCTH WU3MEHCHHUSI CTPOCHHS aTOMOB, CBOWCTB 3JIEMEHTOB B Ipeieiiax
MaJIbIX Hepnosz U T'JIaBHBIX HOI[prr[H;

- xapaKTemeBaTL XUMHUYCCKHEC DJICMCHTBI (OT Bozzopoz[a 0 KaJ'II)III/ISI) Ha OCHOBEC UX ITOJIOKCHUA
B nepuoanueckoit cucreme J[.M. MenzeneeBa 1 0COOEHHOCTEM CTPOCHUS X aTOMOB;

- COCTaBJISITH CXEMBI CTpOeHHUsi aToMOB TepBbiXx 20 31eMeHTOB mepuoanueckoi cucremsl [1.1.
MenneneeBa;

- paCKpBIBaTI) CMBICJT HOHSITPII;'IZ «XHUMHYECKas CBA3b», ((BJ'IGKTpOOTpI/IHaTeJ'H)HOCTI)));

- XapakTepu30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOMCTB BEILIECTB OT THMA KPUCTAJUINYECKOM
peIeTKy;

- onpenem{Tb BU XI/IMI/I‘-IGCKOﬁ CBsSI3U B HeOpFaHI/IquKI/IX COCIUHCHUAX,

- W300pakaTb CXEMBI CTPOCHMSI MOJICKYJ BEIIECTB, OOpPa30BAaHHBIX pPa3HBIMU BHJIAMHU
XUMHYECKUX CBI3EH;

- PacKpBIBaTh CMBICI TIOHITHH «HOHY», «KaTHOH», «AaHHOHY, «IJIEKTPOIUTHDY, «HEIIIEKTPOITUTHI,
«OIEKTPOJIUTHYECKAS TUCCOIHAITUS», KOKUCIUTEIbY, «CTETIEHh OKUCIECHUS «BOCCTAHOBUTEIbY,
«OKHUCIICHHE», «BOCCTAHOBJICHHEY;

- ONIPEACIISTH CTENEHb OKUCIICHUS aTOMa 3JIEMEHTA B COCTMHEHUH;

- PacKpBIBATh CMBICJ TEOPUH IIEKTPOTUTUUECKON TMCCOLNAIINY;

- COCTaBJIATh YPaBHEHUS AJIEKTPOJIUTUUECKON AUCCOIIMALIUM KUCIIOT, IIEJI0Y€EH, COJIEH;

- OOBSICHATH CYIIHOCTh IPOIiecca IEKTPOTUTHUCCKOM AUCCONMAIMKA M PEAKIIMi MOHHOTO
oOMeHa;

- COCTaBJIATH IMOJTHBIC U COKPAIIICHHBIC HOHHBIC YPAaBHEHHS PEaKIui OOMEHa,

- OTMPEICIISTh BO3MOKHOCTD ITPOTEKAHUS PEaKIIni HOHHOTO 0OMEHa;

- IPOBOJIMTH PEAKIINH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PAa3JIMYHBIX BEIIECTB;
ONPEACIIATh OKUCIUTENb U BOCCTAHOBUTEb;

- COCTaBJIATh YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA;

- Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOU PEaKIIH;

- KIacCH(UIIUPOBATh XUMHYECKUE PEAKITUH TI0 Pa3IMIHBIM ITPU3HAKAM;

- XapaKTepu30BaTh B3aUMOCBSI3b MEK/y COCTABOM, CTPOCHUEM U CBOMCTBAMU HEMETAIIIOB;

- TPOBOJUTH OTBITHI MO MOJIYYEHHIO, COOMPAHUIO U U3YYCHHIO XUMUYECKHX CBOIICTB
ra3000pa3HbIX BEIIECTB: YIIEKUCIIOTO ra3a, aMMUaKa;

- pacrmo3HaBaTh OMBITHBIM IyTEM Ia3000pa3HbIe BEIIECTBA: YIJIEKUCIIbII ra3 1 aMMHaK;

- XapaKTepu30BaTh B3aUMOCBSI3b MEK/Iy COCTABOM, CTPOCHUEM U CBOMCTBAMU METAJIOB;

- Ha3bIBaTh OPraHMYECKHE BEIIEeCTBA MO UX GopMyle: METaH, dTaH, 3TUJIEH, METAHOJ, TaHOI,
[JIMIEPUH, YKCYCHas KHUCJIOTa, aMUHOYKCYCHas KHCJIOTa, CT€apUHOBas KUCIOTa, OJIEMHOBas
KHCIIOTa, TIIF0K033;

- OLICHUBATh BIMSHUE XUMHUYECKOTO 3arpsA3HEHUs OKPYXKAIOLIEl Cpe/ibl Ha OpraHu3M YEJIOBEKa;

- TPaMOTHO 00paIaThes ¢ BEIIECTBAMU B TIOBCETHEBHO JKU3HH,

- ONpeAeNATh BO3MOKHOCTh MPOTEKAHUS PEAKIUN HEKOTOPBIX MPEACTABUTENIEH OPraHUYECKUX
BEILIECTB C KUCJIOPOJIOM, BOJIOPOJIOM, METAINIAMU, OCHOBAaHUSIMHU, TAJIOT€HAMM.

BblﬂyCKHHK MOJYYMT BO3MOKHOCTD HAYYHTHCHA:
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- BBIABUT'ATb W NPOBCPATH SKCIICPUMCHTAJIBHO THIIOTE3bI O XUMHUUYCCKUX CBOMCTBAxX BCIIIECCTB HaA
OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYIATh B XUMHUYECKHE PEAKIIUHU, O XapaKTepe
U MPOJYKTaX Pa3IMYHbIX XUMUYECKUX PEAKLIHIA;

- XapaKTepu30BaTh BEIIECTBA MO COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABJIMBATH MPUUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY JAHHBIMHA XaPAKTCPUCTUKAMHU BCIICCTBA,

- COCTaBJISITb MOJICKYJIIAPHBIC W IIOJIHBIC HMOHHBIC YPAaBHCHHA I10 COKpalllCHHBIM MHOHHBIM
YpPaBHEHUSM;

- IIPOrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA MTPOABJIATE OKHCINUTCIBHBIC NJIM BOCCTAHOBUTCIIbHBIC
CBOICTBA C YUETOM CTEICHEN OKUCIICHUS DIIEMEHTOB, BXOISIIHUX B €r0 COCTAB;

- COCTaBJIAATb YpPaBHCHHUA peaKuHﬁ, COOTBCTCTBYIOIIMX ITIOCICAOBATCILHOCTH HpeBpaHIGHI/Iﬁ
HCOPraHNM4YCCKUX BCIICCTB PA3JIMUYHBIX KJIACCOB;

- BBIIBUI'aTb U MPOBEPATH SKCIICPUMCHTAJIBHO T'MIIOTE3bI O PE3yJIbTaTax BOS)ICI\/'ICTBI/HI Pa3IMIHBIX
(hakTOpOB HA UBMEHEHUE CKOPOCTH XUMHUYECKON peaKIlvi;

- HCIIOJBb30BAaTh HpI/I06peTeHHI>Ie SHaHUA JJId SKOJIOTMYECKHW TI'PaMOTHOTO TIIOBCACHHA B
OKpYKarollel cpee;

- HCIIOJIb30BAaThb HpI/I06peTeHHBIe KIIFOYCBBIC KOMIICTCHIIMM IIPU BBINMOJIHCHUHU IIPOCKTOB H
y4eOHO-HUCCNEAOBATEIbCKUX ~ 3aJad 10 HW3YYEHHUIO CBOMCTB, CIOCOOOB TOJy4eHUS |
pacro3HaBaHUs BEIIECTB;

- 0OBEKTHBHO OLCHHUBATH I/IH(l)OpMaHI/IIO 0 BCHICCTBAX U XUMHNYCCKHUX MMPOLIECCCAX;

KPUTUYECKH OTHOCUTHCS K TICEBIAOHAYYHOW HH(POPMAIMK, HETO0OPOCOBECTHOW peKiiaMe B
CpeacTBax MaccoBOM HHpopManuy;

- OCO3HaBaTb 3HAYCHUE TCOPCTUUYCCKHUX 3HAaHUU 10 XUMHUH JJISA Hp&KTH‘—ICCKOﬁ JCATCIIBHOCTHU
YEJI0BEKa;

- co3JaBaTh MOJIETM W CXEMbl JJISl pelleHHs y4eOHbIX M IMO03HaBATEIbHBIX 3a]ad; MOHUMATh
HE0OX0IMMOCTh COOJIOJICHUS ITPEIITUCaHU, TpeAaraéMbIX B HHCTPYKIUSAX MO MUCIOJIb30BAHHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUH U JIP.

Paszngen 11
Conep:xanue y4eOHOT0 nmpeaMera

B cucteme ectecTBeHHOHAayYHOTO 00pa30BaHUsl XMMUS KaK y4eOHBIN MpeAMET 3aHUMAET
BAXHOE MECTO B IO3HAHWU 3aKOHOB MPUPOAbI, (OPMUPOBAHMM HAYYHOH KapTHHBI MHpA,
CO3JaHUHM OCHOBBI XMMHUYECKHX 3HAHUHN, HEOOXOAMMBIX IJi MOBCEIHEBHOW >KM3HH, HABBIKOB
3I0pOBOTO M 0€30MacHOro JUIS YeJIOBEKa U OKPY)KAloIllel ero cpelsl 00pasa KU3HU, a TaKKe B
BOCITUTaHHUH SKOJOTUUYECKON KYIbTYpPHI.

YcnemHocTs M3y4eHHs] XUMHUM CBsS3aHA C  OBJAJCHUEM XHMUYECKUM  SI3BIKOM,
coOnrofieHreM TMpaBuil Oe30MacHOil pabOThl MPH BBIMOJIHEHUH XUMHYECKOTO SKCIIEPUMEHTA,
OCO3HAHHWEM MHOTOYHMCJICHHBIX CBA3EH XUMUU C IPYTUMHU MPEAMETaMU IKOJIBHOTO Kypca.

IIporpamma BKkIO4aeT B ceOs OCHOBBI HEOPraHUYECKON W OPraHUYecKOW XHMUH.
I'maBHOW upeeil mporpammbl SBISETCS co3JaHMe 0a30BOT0 KOMIUIEKCA OIMOPHBIX 3HAHUM 110
XHMUH, BBIPAKEHHBIX B (JOPME, COOTBETCTBYIOIIEH BO3pacTy 00yUyaromuxcs.

B coxmepxaHMM JaHHOTO Kypca IPEACTaBIEHBI OCHOBOIOJArarlUe XUMUYECKHE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIINE U3YUEHHE COCTaBa U CTPOEHMSI BEIIECTB, 3aBUCUMOCTH MX
CBOMCTB OT CTPOEHMS, MPOTHO3UPOBAHUE CBOMCTB BEILECTB, UCCIECJOBAHME 3aKOHOMEPHOCTEN
XMUMUYECKUX TPEBPALICHUA W TyTed yOpaBleHHss HMMU B IeNAX IMOJY4YEHHUS BEIIECTB U
MaTepHaJIoB.



TeopeTnueckyr0o OCHOBY M3Yy4YEHHsS HEOPraHMYECKOW XUMHH COCTAaBJSIET AaTOMHO-
MOJIEKYyJIsipHOE yueHue, [lepuonmueckuit 3axkon .M. MenneneeBa ¢ KpaTKUMHU CBEICHUSIMUA O
CTpOCHHMM aTroMa, BHIAX XUMHYECKOM CBA3H, 3aKOHOMCPHOCTAX MPOTCKAHUA XUMHUUYCCKUX
peaKuuu.

B HU3YUCHHUHM KypCa 3HAYUTCIbHAA POJIb OTBOJUTCA XUMHUUYCCKOMY ISKCIICPUMCHTY:
MIPOBEJICHUIO TPAKTUUECKUX U JJAOOPATOPHBIX padOT, OMMCAHUIO PE3YIbTATOB YUEHUUECKOTO
HKCTIIEPUMEHTA, COOIIOACHUIO HOPM M IIPaBUJI Oe30MaCHON pabOThl B XUMHYECKOW JTAOOPATOPHH.

Peanuzanus gaHHOM mporpamMMbl B Impoliecce OOy4YEHHs] IO3BOJIMT OOydaroluMCs
YCBOUTH KITFOUCBBIC XUMHNYCCKHNEC KOMIICTCHIIMU U TTIOHATH POJIb U 3HAYCHUEC XMMHU CPCIU APYTUX
HayK O IPUPOJE.

N3yuenne npenmera «Xumus» B 4acTd (OPMUPOBAHUSA Yy OOYy4aIOUIMXCS HAyYHOTO
MHPOBO33PEHHUS, OCBOCHMs OOIIEHAYUYHbIX METOJO0B (HaOJIOACHHE, U3MEPEHUE, HKCIEPUMEHT,
MOZ[GJ'II/IpOBaHI/Ie), OCBOCHHUA TPAKTUYCCKOIO0 IMPUMCHCHUSA HAYYHBIX 3HAaHUM OCHOBAHO Ha
MEXIPEIMETHBIX CBs3sIX ¢ mpenmeramu: «buonorus», «l'eorpadus», «Mcropus»,
«Jlutepatypa», «Matematuka», «OCHOBbI 0€30MACHOCTH >KHU3HEAEATENbHOCTHY, «Pycckuit
A3BIK», «DU3NKaY, «IKOTOTHUS.

IlepBoHaYa/IbHBbIE XMMHYECKHE MTOHSITUS

[Ipeamer xumuu. Tema m BemiecTBa. OCHOBHBIE METOJBI TO3HAHUS: HAOJIOJICHHE,
U3MEpPEHHE, PKCIEPUMEHT. DPU3NYECKHE U XUMUYECKUE sABJIEHUA. UHCThIe BENIeCTBAa U CMECH.
Crioco0Os1 pazneneHusi cMeceir. AtoM. MoJiekyna. XUMHUYECKHN 3JIEMEHT. 3HAKH XUMUYECKHUX
aneMeHTOB. [IpocThie W ClIOXKHBIE BelecTBa. BajaeHTHOCTh. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTBa. Xumudeckue ¢opmynbl. MHaekcbl. OTHOCUTENBbHAs aTOMHAasT W MOJICKYJSIpHAs
Maccel. MaccoBasi 10Ji1 XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU. 3aKOH COXPAHEHHUsS MAacChl
BemecTB. Xumudeckue ypaBHeHHsA. KoaddummeHTsl. YcaoBus W TpHU3HAKK TPOTEKAHHS
XUMHUUYECKUX peakiuii. Mojb — eMHuIIa KOJIMYEeCTBA BeniecTBa. MoJigapHas macca.

Kucaopoa. Bonopon

Kucnopon — xumuyeckuii smeMeHT M mpoctoe BemniectBo. O30H. CocTtaB BoO3ayXa.
du3nyeckue W XUMHYECKHE CBOMCTBa Kuciopoda. [lomydyeHne W NpUMEHEHHE KHUCIOPOa.
TennoBoit 3pdext xumuuecknx peaknuii. [loHsTHE 00 3K30- M IHIAOTEPMHUYECCKUX PEAKITUAX.
Boaopon — XuMHUYECKUA AJIEMEHT M MPOCTOE BellecTBO. PU3NUYECKUE U XUMUYECKHE CBOMCTBA
Bojiopona. [lonyuenue Bogopona B yadoparopuu. [lonydeHue Bogoposia B MPOMBIILICHHOCTH.
[Ipumenenne Bogopoaa. 3akoH ABoraapo. Momsipablii 00beM ra3oB. KauecTBEeHHBIE peakiiuyu Ha
razoo0pasHbie BemecTBa (KUCI0po, Bogopo ). OObEeMHBIE OTHOIIIECHUS Ta30B MPHU XUMUYECKUX
peaKkuusx.

Bopxa. PacTBopsI

Bopna B npupone. KpyroBopot Boasl B npupoje. Ouznueckne 1 XMuMHUYECKUE CBOMCTBA
BoJibl. PacTBOpHI. PacTBOpMMOCTH BeliecTB B Bojie. KoHlleHTpaus pacTBopoB. MaccoBas 101s
pPacTBOPEHHOTO BEIIECTBA B paCTBOPE.

OcCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEeHUIt

Oxcunpl.  Knmaccudukaums. Homenkmarypa. ®usnueckue CBOWCTBA  OKCHJIOB.
XumHuueckue cBoMcTBa OKcHIoB. Ilomydyenne u npumeHeHue OKCuAoB. (OCHOBaHUSL
Knaccugukanus. Homenknatypa. ®@usnueckue cBoiictBa ocHOBaHMH. [losrydeHne OCHOBaHMH.
XuMUYecKkue cBoOicTBa oOcHOBaHM. Peakuus ueiTpanmzanuu. Kucnotel. Kriaccuduxarms.
Homenknarypa. ®usnueckue cBolcTBa KHUCIOT. IlollyueHne W TNpUMEHEHHE KHUCIOT.
XUMHUECKHE CBOMCTBA KUCIOT. MIHIuKaTopbl. MI3MeHeHne OKpacku MHAWKATOPOB B Pa3IMYHbBIX
cpenax. Comu. Knaccudpukanus. Homenknarypa. ®@usudeckue cpoiictBa cojneil. [lomydenue u
IPUMEHEHHUE coJie. XUMHUUYECKUE CBOMCTBA coiel. ['eHernueckas CBsA3b MEXKIY Kiaccamu
HEOpraHuyeckux coenuHeHuil. [Ipobnema 6e30MmacHOro HCTOIH30BAHMSI BEIIECTB U XUMHUECKUX



peaKkuuii B MOBCEIHEBHOM KU3HU. TOKCHUYHbBIE, TOPIOYME U B3PBIBOOIIACHBIE BEILIECTBA. bpITOBas
XUMUYECKasi FPaMOTHOCTb.

Ctpoenue aroma. Ilepuoanyeckuii 3aK0H U NMePUOAMYECKAs] CHCTEMa XMMHUYECKHX
asnemeHTOB /I.U. MenaeneeBa

Crpoenue aroma: sApo, SHepreTuyeckuit ypoBeHb. CocTaB sipa aToma: MPOTOHBI,
HeuTpoHnsl. M3oromnsl. Ilepuommuecknii 3akon [I.M. MenneneeBa. llepnonnueckas cucrema
xumudeckux snemeHToB .M. Menneneea. ®Pu3udeckuid CMBICT aTOMHOTO (TIOPSIKOBOTO)
HOMEpa XHMHUYECKOTO »3JIEMEHTa, HOMEpa TPYNIbl W MEpUoJa TEPHOIUYECKON CHUCTEMBI.
CrpoeHHe DSHEpPreTHYeCKHX ypoBHEH aToMoB miepBbIX 20 XMMHYECKHUX  O3JICMECHTOB
nepuoauueckoi cucremsl J[.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS! CBOMICTB aTOMOB
XUMUYECKUX DJIEMEHTOB U MX COCIMHEHUM HAa OCHOBE TOJIOKEHHUS B MEPUOJAMYECKON CHUCTEME
J.1. Menneneesa u crpoenus aroma. 3Hauenue [lepuoanaeckoro 3akona J1.11. Menneneena.

CTtpoeHue BeulecTB. XMMU4YECKasi CBA3b

DNEeKTPOOTPHUIIATEILHOCTh aTOMOB XUMHYECKUX 37eMeHTOB. KoBasleHTHasi XxuMuueckas
CBSI3b: HEMOJIsIpHasi U moJisipHast. [loHATHE O BOJOPOIAHON CBSI3M U €€ BIUSHUU Ha (U3HUYECKHE
CBOMCTBa BeEHIECTB Ha npuMmepe Boabl. HMoHHas CBI3b. Metaunueckas CBA3b. [HIIBI
KPUCTAJUTMYECKUX PEIIETOK (aToOMHAasi, MOJIEKYJISIpHAsi, HOHHAs, METAJUTNYECKasi). 3aBUCUMOCTh
(bM3UYECKUX CBOMCTB BEIIECTB OT THMA KPUCTALNTHISCKON PEIIECTKH.

XuMHYeCKHE PeaKluu

[IonaTHE O CKOpPOCTH XMMHUYECKOM peakuuu. PakTopsl, BIMSAIOIME HAa CKOPOCTH
xuMmuueckoi peakuuu. [lonsitue o karanmzatope. Kiaccudpukanus XUMHYECKUX pEaKIMH MO
pa3IUYHBIM TIPU3HAKAM: YUCIY W COCTaBY HMCXOJHBIX WU TOJYyYEHHBIX BEIIECTB; W3MEHEHUIO
CTENeHEH OKHUCIICHUSI aTOMOB XUMHYECKHX AJIEMEHTOB; MOTJIOMICHUIO WJIM BBIJICIICHUIO SHEPTHH.
DJIEKTPOJIMTUYECKAS TUCCOLMAUS. JEKTPOJUThI W HEeANeKTpoauThl. Mouel. KaTuonbl u
aHWOHBI. Peaknuum HWOHHOTO OOMeHa. YCIOBHsS TIPOTEKAaHHS pEaKIWid HOHHOTO OOMeHa.
DJIEKTPOJIMTUYECKAS ~IHUCCOIMALASl KUCIOT, IIenodyel u cosieil. CTeneHb OKHUCIEHUS.
OnpeneneHre CTENEHUW OKHUCIEHHS AaTOMOB XHMHMYECKMX DJJIEMEHTOB B  COEIMHEHHUSIX.
Oxucnurens. BoccranoButens. CyllHOCTh OKACIUTENIBHO-BOCCTAHOBUTEBHBIX PEAKIIUMN.

Hemetamusl IV — VII rpynn u ux coenHeHus

[TosnoxkeHre HeMETa/NIOB B MEPUOJUYECKON cHCTEME XUMHUYecKuX snemeHtoB JI.U.
MenneneeBa. O0mue cCBOMCTBA HeMeTa/UIOB. [ anoreHsl: GuU3nUecKre U XUMHUYECKHUE CBOMCTBA.
CoenuHeHns TaJoOreHoB: XJIOPOBOAOPOJ, XJIOPOBOJOPOJHAas Kuciora u ee coiu. Cepa:
¢buznueckue U xuMmuueckue cBoictBa. CoeAMHEHUS Cephbl: CEPOBOJIOPOJ, CYIbGUIbI, OKCHUIBI
cepbl. CepHasi, cCepHUCTasi U CEPOBOJAOPOIHAS] KHUCIOTHI M HMX COJH. A30T: ¢U3MYEeCKHe U
xumudeckue cBorctBa. Ammuak. Conu ammoHusi. Okcuapl a3oTa. A30THasi KACIOTA U €€ COJIH.
dochop: pusnueckue u xumudeckue cporictBa. Coenunenust docdopa: okcua docdopa (V),
oprodochopHast KHCIOTa U €€ CoNu. Yriepold: GU3NYECKue M XUMHYECKHe CBOICTBa.
AnnoTponus yriepoja: anMas, rpadut, kapous, ¢ymiepensl. CoeluHEeHUs yriaepoaa: OKCUIbI
yraepoaa (II) u (IV), yronbnas kucnota u ee conu. Kpemuuit u ero coeiuHeHusl.

MeTaJibl M HX COCIUHEHUS

[lonoxxeHne MeTaJJIOB B MEPUOJMYECKOM cHUCTeMe XuMHUueckux anemeHtoB [I.M.
MenneneeBa. Mertamnsl B mpupoae u oOmiue crnocoOsl ux moiydeHus. OOmue duznyeckue
cBoiictBa MeramoB. OOImMe XWMUYECKHE CBOICTBAa METaUIOB: pEaKlIUU C HeMeTallJamH,
KHCIIOTaMH, COJISIMH. DJIEKTPOXUMUYECKUN psijl HanpsbkeHud Metaiwios. Lllenouynsie Metamisl u
ux coenunenus. lllenoynozeMenbHble METAIIBI M UX COSAMHEHUSA. ANMOMUHUNA. AMPOTEpHOCTD
okcuga U runppokcuaa amoMuHus. Kenezo. CoenuHEHHs Kene3a U MX CBOMCTBA: OKCHBI,
ruapokcu bl u cosm sxenesa (1 u 1),

IlepBoHaya/IbHBIE CBeIeHUS 00 OPraHUYeCKNX BellecTBax

[lepBoHauanbHBIE CBECHUS O CTPOCHUM OPraHMYECKHUX BEIECTB. YTJIEBOJAOPOIbI: METaH,
9TaH, STWIEeH. VICTOUHUKH YTIeBOAOPOAOB: MPUPOAHBIN Ta3, HEPTh, YrOJb.
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Kucnopojaconepxamue COEAMHEHUsS: CIHPTHI (METAHOJ, ATAHOJ], TJIUIEPUH), KapOOHOBHBIE
KHUCIIOTHI (YKCYCHasi KHCJIO0Ta, aMUHOYKCYCHAsi KUCJIOTa, CTEAPUHOBAsS U OJIEMHOBAs KUCIOTHI).
buonormueckn BajKHbIE BEILIECTBA: JKHUPBI, IJIOKO3a, O€lKkU. XHUMHUYECKOE 3arpsi3HEHHE
OKPY’KaIoIlel Cpelibl U €ro NOCIEACTBHUSL.

Tunsl pacyeTHbIX 321a4:

Boruncnenue MaccoBoil 10J1M XUMUYECKOTO 3JIEMEHTA IO (POPMYIIe COEIUHEHUSI.

YcTaHoBIIeHHE MpocTeltied (GOpMyITbl BEIIECTBA IO MACCOBBIM JIOJISIM XUMUYECKUX
3JIEMEHTOB.

Bbruncnenus mo XMMHUYECKUM ypaBHEHUSIM KOJIMYECTBA, 00bEMa, MACChl BEILECTBA 10
KOJIMYECTBY, 00bEMY, Macce PeareHTOB WM MPOIYKTOB pPEeaKLUU.

Pacuet MaccoBoii 10711 pacCTBOPEHHOTO BELLIECTBA B PACTBOPE.

IIpuMepHbIe TeMbI NIPAKTHYECKUX PA0OT:

JlabopaTopHoe oGopynoBaHue U MpueMbl oOpamienusi ¢ HuM. [IpaBuna Ge3omacHon
paboThl B XUMUUECKOH J1abopaToOpuu.

OuncTKa 3arpsi3HEHHON MOBapEHHOM COJIM.

[Ipu3Haky NpoTeKaHUs XMMUYECKUX PEAKIIUH.

[Tosydyenune kuciopoaa U U3y4eHHUE €ro CBOMCTB.

[Tosydenune BOIOPO1a U U3yYEHUE €TO CBOWCTB.

[IpuroroBiieHne pacTBOPOB C ONPEIEIICHHON MAacCOBOM JI0JI€M paCTBOPEHHOIO BEIIECTBA.

Pemenne sxcniepuMeHTanbHbIX 337a4 10 TeMe «OCHOBHBIE KJIacChl HEOPraHMYECKUX
COCTMHEHU .

Peakunn nonHoro oomMena.

KauecTBeHHbBIE peakIi Ha HOHBI B PacTBODE.

[Tosnydenne aMMuaka M U3y4eHHE €ro CBOMCTB.

[Tosydenune yriaekuciaoro ra3a u u3y4eHue ero CBOMCTB.

Pemenne sxcniepuMenTanbHbIX 3a1a4 o teme «Hemeramner 1V — VI rpynm u ux
COEIUHEHUNY.

Pemenue skcriepuMeHTaNbHBIX 331a4 10 TeMe «MeTasulbl U UX COSAUHEHUY.



Paznen I1l. TemaTuueckoe INIAHUPOBAaHUE C YKAa3aHUEM KOJINYECTBA YaC0B,
OTBOJMMBIX HA OCBOEHHE KAXKI0il TeMbI

KJIACC
Ne Koui- IIpumeyanue
Ne | n/m (Mcmosib30BaHUE
nm| B Tema ypoka Bo obopynoBanus Touku
TEeMe acor pocra)
IlepBoHaya/IbHBbIE XMMUYECKHE MOHATHA (254)
1 1 | Ilpeamer xumuu. Tena u BemiecTna. 1
OCHOBHBIC METOIbI TIO3HAHWS:
HaOII0/ICHUE, U3MEPEHUE, SKCTICPUMEHT.
2 2 | IIpaktrueckas padota Nel. JTaGoparopHoe 1 Hudposas nabopatopus
000pyI0BaHNE U TIPUEMBI OOPAIIIEHUS C RELEON
HuM. [IpaBuina 6e3omnacHoii paboTsI B [Mudposoii qaTuuk
XUMHUYecKol abopatopuu. CTpoeHue TEMIIEPaTypbl
IJIAMEHU. CnuproBka
Cgeua.
3 3 | ®usnyeckue U XUMHYCCKUC SBIICHUS 1
4 4 | Yucreie BemectBa U cmecu. CriocoObl 1
pasaeneHus cMecen
5 5 | Ilpaktudeckas pabora Ne2. Ouncrtka 1
3arpsiI3HEHHON MOBAPEHHOW COJIH.
6 6 | AroMm. Mouekymna. 1
7 7 | XuUMUYECKUHN IEeMEHT. 3HAKH XUMUYCCKUX 1
3JIEMEHTOB
8 8 [IpocThie 1 CIOXKHBIE BEIIECTBA. 1
9 9 | BaneHTHOCTH 1
10 10 | 3aK0OH MOCTOSHCTBA COCTaBa BEIECTBA. 1
11 | 11 | Xumuueckue popmyssl. MHIEKCHI. 1
12 | 12 | OTHOCHUTENIbHAS aTOMHAS U MOJICKYJIIpHAs 1
Macchbl
13 13 | MaccoBas I0J11 XUMHYECKOI'0 3JIEMEHTA B 1
COCIMHEHUM.
14 14 | BerauciieHue MaccoBOM IO XUMUYECKOTO 1
3JIeMeHTa 1o (opMylie COeTMHEHUSI.
15 | 15 | YcranoBieHwue mpocteiiien GopMysl 1
BEIIECTBA [0 MACCOBBIM J0JISIM
XUMHYECKUX IIIEMEHTOB.
16 16 | MaccoBas 011 XUMHYECKOTO DJIEMEHTA B 1
COEIMHEHUU
17 | 17 | 3akoH COXpaHEHHUS MacChl BEIIECTB. 1 BECHl TEXHOXUMUYECKHE
JleMOHCTpaIMOHHBIN SKCIIEPUMEHT. «3aK0H WM 3JIEKTPOHHBIE; CBEYA,
COXPaHEHHUS MaCChl BEI[ECTBY KoJ10a riockogoHHas 250
MJT; JIOKKA JUTSI COKUTaHUSI
BEIIECTB
18. | 18. | Xumwnueckue ypaBHeHUs. KoadduineHTsr. 2
19 | 19
20 | 20 | YcnoBus M MpU3HAKU MPOTEKAHUS 1
XUMHYECKUX PEaKIIUi.




21

21

[Ipaktuyeckas pabora Ne3. Ilpuznaku
MIPOTEKAHUS XMMUYECKUX PEAKIUH.

22

22

Mouib — equHHUIIA KOTWYECTBA BEILECTBA.
Momnspnas macca.

23

23

Moumnsipaas macca.

24

24

Kontponsnas padora Nel no teme
<<HepBOHa‘-IaJH)HI)I€ XUMHNYCCKHUEC ITIOHATHUA»

25

25

Boruncnenus 1o XMMHYECKUM YpaBHEHUSIM
KOJIMYECTBA, 00bEMa, MacChl BEIIECTBA 110
KOJINYECTBY, 00BEMY, MAaCCEe PEareHTOB MU
IPOJIYKTOB PEaKIUu.

Kucaopoa. Bonopoa (94)

26

Kucnopon — XuMu4eckuii 3JIEMEHT U
npocroe BeecTBo. O30H. CocTaB BO3ayXa.

27

duznueckre 1 XUMHYECKHUE CBOMCTBA
KHUCJI0PO/Ia.

28

w

[Tony4yeHnue u npuMeHEHUE KUCIOPOA.

29

[IpakTnueckas padota Ne4. [Tonyuenue
KHCJIOPOJA U U3Y4EHHE €r0 CBONCTB.

30

Boaopoa — XUMHYECKU 3JIEMEHT |
pocToe BemecTBo. [lomydenre Bogopoia B
naboparopun. [Tomydenne Boiopoia B
MTPOMBIIICHHOCTH.

31

duszndeckue ¥ XUMHISCKHAE CBOMICTBA
Bosiopona. [Ilpumenenue Bogopoa.
KadectBenHsbIe peakinu Ha Ta3000pa3HbIe
BeIecTBa (KUCIOPOI, BOJOPOI).

32

[IpakTuueckas padota Ne5. [lomyuenue
BOJIOPO/JIa ¥ U3YUYEHHUE €T0 CBOWCTB.

33

3akoH ABoraapo. MoispHbIii 00beM Ta3oB.
OObeMHbIe OTHOUIEHHS ra30B MpU
XUMHUYECKUX PeaKLUsX.

34

BrrunciaeHus mo XUMHYECKUM YpPaBHCHUSAM
KOJINYECTBA, 06’BeMa, MacCChl B€IICCTBA 110
KOJIN4YCCTBY, 06’beMy, Macce p€arcHToB UJIn
IIPOAYKTOB pCAKIINU.

Bona. PacTBopbl. (54)

35

Bona B npupone. KpyroBopoT BojibI B
npupoe. Pu3nveckre U XUMHUECKHe
CBOMCTBa BOJBI. JleMOHCTpallMOHHBIN
JKCIIEPUMEHT .

«Pa3no>xeHue BOJbl AIEKTPUUECKUM
TOKOM).

npubop I ONBITOB  C
IEKTPUICCKUM TOKOM;
UCTOYHUK MOCTOSIHHOTO
TOKa: MpOOUpKH — 2 IIT. ,
MIPOHYMEPOBaHHbIE;
Ty4UHKA; CIIUPTOBKA,
MpOOKU — 2 IIT, MUHIIET.

36

PactBopbl. PacTBOpHMOCTE BEIECTB B BOJE.

KOHLIeHTpaI_[I/IH pacTBOPOB. MaccoBas 1074
paCcTBOPCHHOT'O BCHICCTBA B paCTBOPC.

37

Pacuer maccoBo# 1011 pacTBOPEHHOTO
BeIllECTBa B pacTBOPE.
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38 4 | Ilpaktuueckas padorta Ne6. [Ipurorosnenue 1
pacTBOPOB C ONPEAEICHHON MacCOBOU
JI0JIei paCTBOPEHHOTO BEUIECTBA.
39 5 | KonTponbHas paboTa Ne2 o teme 1
«Kucnopox. Bonopoxn. Bonay.
OcHoBHBIE KJIacChl HeOPraHUYecKux coequHenni (174)
40 1 | Okcuppl. Knaccudukanus. Homenknarypa 1
41 2 | ®u3nyecKue CBONWCTBA OKCHIIOB. 1
XUMHYECKUE CBOMCTBA OKCUJIOB.
42 3 | IlonyueHue u mpuMEHEHNE OKCHIOB. 1
43 4 | OcnoBanms. Kimaccuduxanms. 1
Howmenknarypa
44 5 | dusnyeckue cBOKWCTBA OCHOBAHUH. 1
[Tosyuenne ocHOBaHUI.
45 6 | XuMudeckue CBOMCTBA OCHOBAHHIA. 1 Hudposas nabopatopus
JlaGopaTopHblii oTIBIT . «OCHOBAHUS . RELEON
Peakuus HeWTpanuzanum» [udposoii pH. mratus ¢
32)KUMOM; TTSTh
XHUMHUYECKHUX cTakaHOB (25
MJ1); TPOMBIBAJIKA.
46 7 | Kucnotel. Knaccudukarus. 1
Howmenknarypa. @usnyeckne CBOMCTBa
KHCIIOT.
47 8 | IlomyueHnue u mpuMEHEHUE KUCTIOT. 1
48 9 XUMHUYECKHE CBOMCTBA KUCIOT. Peakins 1
HEUTpaIH3aluu.
49 | 10 | Ungukatopsl. MI3MeHeHNE OKpAacKH 1
WHJMKAaTOPOB B PA3IUYHBIX Cpeax.
50 | 11 | Comu. Knaccuduxkarnusa. Homenknatypa. 1
®u3nyecKue CBOMCTBA COJIEH.
51 | 12 | IlomyueHue u mpuUMEHEHHUE COJICH. 1
52 | 13 | Xumuueckue CBOICTBa COJICH. 1
53, | 14, | I'emermueckas CBsI3b MEXIY KIacCaMH 2
54 15 | HeopraHWYECKUX COCTMHECHUM.
55 | 16 | IIpakrtuueckas pabota Ne7. Pemenue 1 Hudposas naboparopus
AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME RELEON
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX [udposoii pH. mratus ¢
coenuHeHuiy. «Onpenenenue pH 32)KUMOM; TISITh
pPacTBOPOB KHUCIIOT U LIEIOYEH)» XUMHUYECKHUX CTakaHOB (25
MJT); IPOMBIBAJIKA.
56 | 17 | KonrtponbsHas padota Ne3 mo teme 1
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COCIMHEHUIN.
Crpoenne atoma. Ileproguyecknii 3aK0H M NepHOAMYECKAS
cucreMa xumu4deckux djemMenToB JI.U. MenpaeneeBa (54)
57 1 | Crpoenue aToma: sapo, SHEPTETHYECKUN 1
ypoBeHb. CoCTaB siipa aToma: MPOTOHBI,
HEUTpOHBL. M30TONBI.
58 2 [lepuoanueckas cucteMa XUMHUECKHX 1
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aneMmeHTOB JI.11. Menaeneepa. ®uU3nUuecKuil
CMBICJI aTOMHOTO (TIOPSIIKOBOT0) HOMEpa
XUMHUYECKOTO 3JIeMEHTa, HOMEpa rPyYIIbl U
MEepUO0 /1A IEPUOTUYECKON CUCTEMBI.

59

w

IIepnognueckunt 3akon [[.1. Menneneesa.

60

CrpoeHue IHepreTUYECKUX YpOBHEN
aTOMOB TiepBbIX 20 XUMHYECKUX 3JICMCHTOB
nepuoanyeckon cucremsl .M.
Menaeneena.

61

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
aTOMOB XMMUYECKHUX JIEMEHTOB U HX
COCIMHEHUH Ha OCHOBE TOJIOKEHUS B
nepuoanueckoit cucreme [I.M. Menneneesa
U CTPOCHHS aTOMa. 3HAYCHHUE
[Tepnoauueckoro 3akona J1.1.
Menpeneena.

CrtpoeHnue BeliecTB. XuUMu4eckas cBs3b (44)

62

1

HonHas cBA3b.

63

2

DIIEKTPOOTPUIIATETLHOCTh AaTOMOB
XUMHYECKNX dJeMeHTOB. KoBaeHTHas
XUMHYECKas CBS3b: HEMOJISIPHAS U
noJisspHas. [loHsiTHE 0 BOJOPOIHOM CBSI3U U
ee BIMSHUU Ha (PU3UYECKUE CBOMCTBA
BENIECTB HA MPUMEPE BOJBI.

64

w

Metannuueckas CBS3b.

65

Tunbl KPUCTATTMYECKUX PEIIETOK
(aToMHas1, MOJIEKYIIsIpHasi, HOHHa,
METaJUTMYECKas). 3aBUCUMOCTh (PU3HMUECKHUX
CBOMCTB BEIIECTB OT THIA
KpUCTaJUTMUECKOH peteTku. druHaHcoBast
rpaMOTHOCTb. J[eMOHCTpaIIMOHHBII
skcriepuMenT. «TeMreparypa riaBieHUs
BELIECTB C Pa3HbIMH TUIIAMU
KPUCTAJUTMYECKUX PEHIETOK

[Hudposas mabopatopus
RELEON

Hudposoii naTank
TEeMIIEpaTypbl MIIATHHOBBIN;
JATYUK TeMIIepaTypbl
TepMONapHbIi

Xumuyeckue peakuuu (34)

66

Crenenb okucienus. OnpeneneHue
CTEIICHU OKUCJIEHUS aTOMOB XUMUYECKUX
3JIEMEHTOB B COCIUHEHUSAX.

67

Oxuciurenb. BoccTaHOBUTED.

68

KounTtponsnas padora Ne4 mo teme
«Ctpoenue aroma. [lepronueckuii 3aKoH
JI.1. MenneneeBa. CTpoeHHUE BELLIECTBAY

IloBTOpenue (24)

69,
70

1,2

IToBTOpEenune
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KJIACC

Ne IIpumeyanue
Ne | o/m Koa- (ucmosib30BaHMe
Tema ypoka BO
nm| B obopynoBanus Touxknu
TEeMe acor pocra)
XuMnuyeckue peakunu(24)

1 1 | Crenens okucnenusi. OKUCIUTENb. 1
BoccranoBurens

2 2 | CymHOCTh OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIX 1
peaKuui.

Kucaopoa. Bogopon (14)

3 1 | TennoBoii 3¢ deKT XUMUYECKUX peaKnil. 1 [Mudposas
[onsiTne 006 9K30- U YHAOTEPMHUECKIX nabopaTopwst
peakuusx. JleMOHCTpallMOHHBIN SKCIEPUMEHT. RELEON
«TennoBoit 53 PeKT pacTBOPEHNUS BEIIECTB B [MudpoBoii gaTuuk
BO/JIE» TEeMITepPaTyphl

TJTATUHOBBIN
Xumuyeckue peakuuu (94)

4 1 | IlonsTHEe O CKOPOCTH XUMUYECKOH peaklnu. 1 [udposas
@DaKTOpbI, BIUSIONINE HA CKOPOCTh XUMHUECKON naboparopust
peakuuu. [Tonsitne o karanuzarope. RELEON
JleMoHCTpanMoHHbIHN ONbIT. «M3yueHne BIusAHNS [Mudposoii qaTuuk
pa3nu4HbIX (PaKTOpOB TEeMIIepaTypbl
Ha CKOPOCTb pEaKIun» MJTATUHOBBIN

5 2 | Knaccudukamnuss XUMHYECKUX PEaKIHi 110 1
Pa3IMYHbBIM MPU3HAKAM: YHUCITY U COCTaBYy
WCXOJHBIX U MOJYYEHHBIX BEIECTB; U3MEHEHHUIO
CTEeTeHEN OKUCIICHHSI aTOMOB XUMHUECKUX
3JIEMEHTOB; MOTJIOUICHUIO WU BBIJICICHUIO
SHEPruu.

6 3 DIEeKTPOTUTHIECKAs TUCCOIIUAIIHSL. 1

7 4 | DJIEKTPOJIUTHI M HEAIEKTPOJIUTHL. IOHBI. 1 [udposas
Karuons! u annonsl. JIabopaTtopHbIil OIBIT . naboparopust
«CunbHBIC U CITA0BIC AJICKTPOJIUTHI RELEON

[Hudposoii qaTunk
AIIEKTPONIPOBOJHOCTH

8 5 DIIEKTPOJIMTUYECKAS JUCCOUALINS KHUCIIOT, 1
[IEJI0OYEH U COJIEH.

9 6 Peakiiuu nosHoro ooMena 1

10 7 | YcnoBus mpoTeKaHus peakiuii HOHHOTO 1
oOMeHa.

11 8 | IlpakTnueckas pabota Nel. Peakuiuu noHHOTO 1 [udposas
oOMeHa. nabopaTopHus

RELEON
[udporoii gaTuuk
HIIEKTPOTPOBOIHOCTH

12 9 | KonrponbHas pabota Nel o Teme 1

«XUMHUYECKUE PEAKIIUM.
Hemeranasl IV — VII rpynn n ux coeaxnnenus (264)
13 1 [TonoxeHrne HEMETAIOB B IEPUOAUUECKON 1

CUCTEMEC XUMHUYCCKHUX JJICMCHTOB I[I/I




Menneneesa. O01Iie CBOMCTBA HEMETAJLIOB.

14 2 | 'anorensl: pu3nveckue U XUMUYECKHE 1
CBOMCTBA.
15, | 3,4 | CoenuHeHus rajJoreHOB: XJIOPOBOJIOPOI, 1
16 XJIOPOBOJOPOIHASL KUCIIOTA U €€ COJIH.
17 5 | Cepa: pusnyeckue u XHMHYECKHAE CBOMCTBA. 1
18 6 | CoemuHEeHHUs Cephl: CEPOBOOPO, CYIb(UIHI, 1
OKCH/IBI CEPHI.
19 7 | CepHucTas 1 cepoBOJOPOIHAS KUCIOTHI U UX 1
COJIH.
20, | 8,9 | Cepnas kuciora. 1
21
22 | 10 | KonutpouspHas pabota Ne2 o teme 1
«Hemeramnbi»
23 | 11 | Az0T: pu3HUECKHe U XUMHUYECKHIE CBOMCTBA. 1
24 | 12 | Ammuax 1
25 | 13 | Conm ammonwus. JIabopaTOpHBI OIIBIT. 1 [udposas
«O06pa3zoBaHHe COJICH aMMOHUS nabopaTopust
RELEON
[Mudposoii gaTuuk
AIIEKTPOTIPOBOHOCTH
26 | 14 | IIpakrtuueckas pabora Ne2.IloydeHne ammuaxa 1
Y U3Y4YEHHE €T0 CBOMCTB.
27 15 | Okcunael a3ora. 1
28, | 16, | A3oTHAas KHCIIOTA U €€ COJIN. 1
29 | 17
30 | 18 | ®ocdop: puznUeckre 1 XUMUYECKUE CBOMCTBA. 1
31 | 19 | Coemunenus docdopa: okcun pochopa (V), 1
oprodochopHas KUCIOTa U €€ COJIH.
32 | 20 | Yrueponx: pu3HUECKHE U XUMUYCCKHE CBOKCTBA. 1
Aunotpomnus yriepoJa: anmas, rpaduT, KapOuH,
(dynnepeHsl.
33 | 21 | Coeamuenus yriepona: okcuasl yriaepoaa (1) u 1
(V).
34 22 | CoenuHeHUs yriiepo/ia: yrojbHas KHCIOTa U €€ 1
COJIH.
35 | 23 | IIpaktuueckas paborta Ne3. Ilonyuenue 1
YIJIGKHUCIIOTO Ta3a U U3Y4EHHUE €ro CBOMCTB.
36 24 | KpemHu# U €ro COeIMHCHHS. 1
37 | 25 | [Ipakruueckas pabora Ne4. Pemienue 1
IKCIIEPUMEHTATBHBIX 3334 10 TEME
«Hewmetannel IV — VI rpynn u ux
COCAVHECHUIN.
38 | 26 | KontpousbHas pabota Ne3 o treme 1
«Hemeramnei»
MetaJsibl 1 ux coequHenust (144)
39 1 [TonosxeHne MeTaIoB B EPUOANUECKON 1

CUCTeMe XMMHUYeCKux dnemeHToB J[.1.
MenpeneeBa. O0mue pusndeckue cCBONCTBa
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meTtamnoB. GuHaHcoBas I'paMOTHOCTb.

40 2 | Metamsl B ipupo/ie ¥ 00IIMe CocoObl NX 1
MOJTy4CHUSI.
41 3 | O0mue XuMHYECKUE CBOMCTBA METAIIJIOB: 1
peaKIuy ¢ HeMeTalaMH, KUCIIOTaMH, COJISIMU.
42 4 | DIeKTpOXUMUYECKUH psAJl HATIPSHKEHUM 1
METAJIJIOB.
43, | 5,6 | lllenounsie METAIBI U X COEIMHECHUS. 2
44
45, | 7,8 | lllenouyno3eMenbHbIE METAIUIBI U UX 2
46 COCITMHEHMUS.
47 9 | AmoMuHUI. 1
48 | 10 | AmdoTepHOCTH OKCHA U THAPOKCHIA 1
QATFOMUHHUSL.
49 | 11 | XKene3o. 1
50 | 12 | CoeauHeHus Keye3a U MX CBOMCTBA: OKCH/IBI, 1 [Mupposas
ruapokcu bl u conn xxenesa (11 u ). nabopaTopwst
Jlabopatopusiii onbIT N2 11. «XKeneso. RELEON
OkucIieHHe kKemne3a BO BIaKHOM BO3IyXe» [Mudposoii gaTuuk
JTABJICHHSI
51 | 13 | [Ipaktudeckas pabora Ne5. Pemenue 1
IKCIIEPUMEHTATBHBIX 33124 110 TeMe «MeTauTbl
Y UX COCIMHCHUS).
52 | 14 | KontpoawHas padota Ned mo teme «MeTaylibl 1 1
WX COCTUHCHUSD)
IlepBoHayasbHbBIE CBeleHNsI 00 Oprann4veckux Bemecrsax (144)
53, | 1, 2 | IlepBoHavyayibHBIC CBEJICHUS O CTPOCHUH 2
54 OPraHUYECKUX BEIIECTB.
55, | 3,4 | YrneBomoposl: METaH, ITaH. 2
56
57 5 YTIeBOAOPOIbI: ATHIICH. 1
58 6 | McTOoYHMKH yIII€BOJIOPOIOB: IPUPOIHBIN a3, 1
He(dThb, yroJb.
59 7 Kucnopoaconepskamue COeTMHEHUS: CITUPTHI 1
(MeTaHOJI, TaHOJI, TJIUIIEPUH)
60, | 8,9 | Kucnoposcoaepxaliye coeIMHECHUA: 2
61 KapOOHOBBIE KUCIOTHI (YKCYCHAsi KUCIIOTA,
CTEapHHOBAsl M OJICMHOBAsI KUCIIOTHI,
AMHHOYKCYCHAsl KUCJIOTA).
62 10 | bronoruyecku BaKHBIC BEIIECTBA: XKHUPBI. 1
63 | 11 | buonoruyecku BasKHbBIE BEHIECTBA: TTIOKO3A. 1
64 | 12 | buonoruyecku BaKHbIE BELIECTBA: OCIKH. 1
65 | 13 | KonrposbHas padota Ne 5 «IlepBoHauanbHbIe 1
CBEJICHHSI OPTaHUYECKHUX BEIIECTBY.
66 | 14 | Xumuueckoe 3arps3HEHUE OKPYKAIOIIEH Cpebl 1
U €r0 MOCIJIECTBUS.
OcHOBHBIE KJIaCChl HEOPTAaHMYECKUX cOeUHeHnH (24)
67 1 | [IpoGrema Ge30MacHOrO MCIOJIb30BAHUS 1

BCIICCTB U XUMHNYCCKHNX pCaKI_II/Iﬁ B
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HOBCEIHEBHOU JKU3HU.

68 2 | TokcuuHbIe, TOPIOYNE U B3PBIBOOTIACHBIE
BeniecTBa. brITOBas XuMu4eckasi [paMOTHOCTb.
[MoBTOpeHue (24)
69, | 1,2 | IloBTOpenue
70
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