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Pa3nea 1. Ilnanupyemble pe3yJibTaTbl OCBOCHHMS Yy4eOHOro mpeaMera
dopMHpoBaHHE YHHBEPCAJIBHBIX YUeOHBIX /1€l CTBUIA.

Cranpmapt ycTaHaBIMBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4YaromHUMUCS
OCHOBHOM 00pa3zoBaTEeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIIEro 0Opa3oBaHMs:

JIMYHOCTHBIM, BKJIIOYAIOUIUM TOTOBHOCTh M  CHOCOOHOCTh  OOy4aromuxcs K
CaMOpAa3BUTHUIO U JIMYHOCTHOMY CaMOOIPEIEIICHUI0, COPMUPOBAHHOCTh WX MOTHBALUM K
OOy4eHHI0O W [EJICHANPABICHHOW TIIO3HABATEIbHON JIEATENBHOCTH, CHUCTEMBl 3HAYUMBIX
COLIMAJIBHBIX U MEKJIMYHOCTHBIX OTHOIIEHUH, IEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, OTPaXKAIOIINX
JUYHOCTHBIE M TPaXKJAHCKUE TO3MLIMU B JIEATEIBHOCTH, COLMAJIbHBIE KOMIIETEHIIUU,
[IPaBOCO3HAHUE, CIOCOOHOCTh CTABUTh L€ M CTPOUTH KU3HEHHBIEC IIJIaHbl, CHOCOOHOCTH K
OCO3HAHUIO POCCUNMCKON MIEHTUYHOCTH B MOJIUKYJIBTYPHOM COLIMYME;

MeTanpeAMeTHbIM, BKIIOYAIOUIMM OCBOEHHBIE OOY4YalOIIMMHUCA MEXIIpPEeIMETHbIE
MOHATHSI W  yHUBEpCalbHble YyuyeOHbIE JeWCTBUS  (peryisTUBHBIEC, I103HABaTENbHbIE,
KOMMYHUKATHUBHBIE), CIIOCOOHOCTh HX WCIOJb30BaHUS B Y4eOHOW, TO3HABATEIBHOW U
COLIMANIBHOM TPAaKTHUKE, CaMOCTOATEIbHOCTh IUIAHUPOBAHUS UM OCYIIECTBIEHUS YyueOHOMU
NEeSITeIbHOCTH M OpraHu3allid y4eOHOIro COTpyAHHUYECTBA C IEJaroraMd M CBEPCTHUKAMU,
MOCTPOEHNE UHAUBUIyaIbHOM 00pa3oBaTeIbHON TPACKTOPUH;

npeaIMeTHbIM, BKJIIOYAIOIIUM OCBOCHHbIE OOYYarOMIMMUCS B XOJ€ U3Y4E€HUS Yy4eOHOTO
npeaMeTa yMEeHUs cneruuyeckue A TaHHOW MpeIMETHOW 00JIacTH, BUIBI JEATEIHHOCTH IO
MOJYyYCHUI0O HOBOTO 3HaHMUS B paMKax y4eOHOro TIpeAMeTa, €ro NpeoOpa3oBaHUI0 U
MPUMEHEHUIO B  Y4eOHBIX, Y4eOHO-NPOEKTHBIX U  COLMAJIBHO-TIPOEKTHBIX CHUTYalUsX,
(¢hopMHpOBaHHE HAYYHOTO THIIA MBIIUICHUS, HAYYHBIX MPEICTABICHUNA O KIIIOUEBBIX TEOPHSIX,
TUNAX M BHUJAX OTHOIICHWM, BJIaJICHUE HAYyYHOM TEPMMHOJIOTHEH, KIIOUYEBHIMU TMOHSATHUSMHU,
METO/IaMHU U MpUeMaMH.

JIMYHOCTHBIE Pe3yJbTATHI OCBOCHHUSI OCHOBHOII 00pa30BaTe/JbHOW NPOrpamMMbl
OCHOBHOTI'0 00111er0 00pPa30BaHUA OTPAKAIOT:

- BOCIIMTAHUE POCCUUCKOMN Ipa)KJaHCKON MACHTUYHOCTH: MAaTPUOTHU3MA, YBaKeHUSI K OTEeUecTBy,
MPOLUIOE U HACTosllee MHOTOHALMOHAIBLHOTO Hapojaa Poccuu; ocozHaHue CBOEHl 3THHYECKOM
MIPUHAIISKHOCTH, 3HAHUE HCTOPHUH, f3bIKA, KYJIbTYphl CBOETO HApoJa, CBOErO Kpas, OCHOB
KYJIbTYPHOTO Hacjenus HapoJoB Poccuum u 4ernoBedecTBa; YCBOGHHWE T'yMaHUCTHUYECKUX,
JEeMOKPAaTUYECKUX U TPAAUIIMOHHBIX [IEHHOCTEH MHOTOHAIMOHAJIBLHOIO POCCUHCKOTO OOIIEeCTBa;
BOCITUTaHKE YyBCTBA OTBETCTBEHHOCTH U J0JTa nepea PoanHoii;

- (dopmupoBaHHEe OTBETCTBEHHOIO OTHOLICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTHU
oOyyaronmxcs K caMOPa3BUTHIO U CaMOOOpa30BaHUIO HAa OCHOBE MOTHBALIMU K OOYUEHUIO H
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U TMOCTPOCHHIO AajbHEHIIed MHIUBUIYAIbHONW TPaeKTOPUHU
oOpa3oBaHus Ha 6a3e OPHUEHTUPOBKHU B MUpe mpodeccuil U mpodecCHOHATBHBIX MPEANOYTCHUH,
Ha OCHOBE (DOPMUPOBAHUS YBAKUTEIBHOTO OTHOIICHUS K TPYIY;

- ¢dopMUpOBaHHE IIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU U OOIECTBEHHON MPAKTHKH, YUYUTHIBAIOIIETO COIMAIBHOE, KYJIbTYpHOE,
S3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPA;

- (hopMHpOBaHNE OCO3HAHHOTO, YBRXKUTEIBHOTO U JOOPOKENATEIILHOTO OTHOIIEHUS K JAPYToMy
YEJIOBEKY, €r0 MHEHHIO, MUPOBO33DEHMIO, KYIbTYpE, SI3bIKY, BEPE, IPAKIAHCKOM NO3ULMH, K
WUCTOPUH, KYIbTypE, PEIUTuH, TPAOULUsAM, S3bIKaM, LIEHHOCTAM HapoJoB Poccum u HapoJoB
MHpa; TOTOBHOCTH U CIIOCOOHOCTHM BECTH [UANOT C APYTUMH JIOABMH U JOCTUTAaTh B HEM
B3aMMOTIOHUMAHWS;

- OCBOEHHME COIIMAJIbHBIX HOPM, MpPaBWUJI TOBEACHUS, posied U (OpM COLUMAIBHOU >XKU3HU B
rpymnmnax 1 cooOuiecTBax, BKIOYas B3pOCible U COlMaIbHbIe COOOIIECTBA; y4acTHE B IKOJIBHOM
CaMOYIPaBJICHUH W OOILIECTBEHHOW JKM3HU B MpeAeiaX BO3PACTHBIX KOMIIETEHIUH € y4eToM
PETHOHANBHBIX, ITHOKYIBTYPHBIX, COIUATBHBIX M DKOHOMUYECKUX 0COOCHHOCTEH;



- pa3BHUTHE MOPAIHHOTO CO3HAHUS W KOMIIETCHTHOCTH B PEIICHHH MOPAJIBHBIX MpoOIeM Ha

OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMUPOBAHHWE HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOTO

MOBEJICHHU S, 0CO3HAHHOTO U OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHBIM MOCTYIIKaM;

- (QopMupoBaHHE KOMMYHUKATUBHONW KOMIICTEHTHOCTH B OOIICHWH U COTPYAHUYECTBE CO

CBEpPCTHHKAMM, JE€TbMHM CTapliero UM MJIAJILIEro BO3pacTa, B3pOCIBIMM B Ipoliecce

o0pa3oBaTesbHON, OOIECTBEHHO MOJIE3HOH, YUeOHO-MCCIeI0BATEIbCKON, TBOPYECKON U APYTHX

BHJIOB JICSITEILHOCTH;

- (opmupoBaHMEe IEHHOCTH 3I0POBOTO M Oe30macHOTo o0pa3a >KM3HM; YCBOGHHE IPAaBUI

WHJIMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOr0 MOBEACHUS B YPE3BBIUYAWHBIX CHUTYaIlMIX,

YIPOKAIOLIUX KU3HU U 3710POBbIO JIFOJICH, TpaBUJI IOBEJEHMS Ha TPAHCIIOPTE U Ha JJOPOrax;

- (hopMHpOBAHHE OCHOB IKOJIOTUYECKOW KYIBTYPbl COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO

9KOJIOTUYECKOTO MBIIIJICHUS, Pa3BUTHE OIBITA SKOJOTUYECKA OPUEHTUPOBAHHOUW pedIeKCHBHO-

OIIEHOYHOM ¥ MPAKTHYECKOU JCSITEIILHOCTH B )KU3HEHHBIX CUTYaIIUSIX;

- OCO3HAHHWE 3HAYEHHUS CEMbU B JKM3HU YEJIOBEKA W OOIECTBa, MPUHITHE IIEHHOCTH CEMEHHOM

KU3HH, YBOKUTEIHLHOE U 3a00TINBOE OTHOIICHHUE K YICHAM CBOEH CEMbH;

- DPa3BUTHE ICTETHYECKOIO CO3HAHMS 4YEpe3 OCBOEHHE XYHOXKECTBEHHOIO HacCJeIusi HapoJI0B

Poccnn n Mupa, TBOpYECKOM AESITENBHOCTH 3CTETUYECKOTO XapaKTePa;

- (opmupoBaHHE OCHOB MPABOCO3HAHUS [UII COOTHECEHUSI COOCTBEHHOTO TIOBEIEHHUS U

MOCTYNKOB JIPYTUX JIIOAEH ¢ HPABCTBEHHBIMH IIEHHOCTSAMH ¥ HOPMaMH TOBEJCHUS,

YCTaHOBJIEHHBIMU  3aKoHoOJaTenbcTBOM  Poccuiickoit  ®denepanuu,  yOeXKJAEHHOCTH B

HEOOXOUMOCTH 3alUIIaTh MPaBOMOPSAIOK IMPABOBBIMU CIIOCOOAMH W CpPEICTBAMH, YMEHUU

peain30BbIBATH OCHOBHBIE COLIMAIbHBIE POJIM B IIpeesiaX CBOEH 1eecoCOOHOCTH.
MeTtanpeaMeTHbIe pe3yJbTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOI NMPOrpaMMbl

OCHOBHOTI'0 00111er0 00pPa30BaHUA OTPAKAIOT:

- YMEHHE CaMOCTOSTEIBHO ONPEAEIATh eI CBOEro 0OydeHus, CTaBUTh U GOPMYIUPOBATH AJIs

ceOs HOBbIE 33/1a4 B yueOe U MO3HABATENbHOM NESATENbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI

CBOCH ITO3HABATEIIFHOM JIEITCIILHOCTH;

- YMEHHE CaMOCTOSITEJIbHO IUIAHUPOBaTh MYTHM JOCTWKEHHsS LEeJIed, B TOM YHCIE

albTEPHATUBHBIC, OCO3HAHHO BHIOMpaTh HamOoJiee YPPEKTUBHBIC CIIOCOOBI pelIeHUs YIEOHBIX

Y MTO3HABATEJIbHBIX 33/1a4;

- YMEHHE COOTHOCUTh CBOM JEWCTBUS C IUIAHUPYEMBIMU pE3yJbTaTaMH, OCYLIECTBISAThH

KOHTPOJIb CBOEH JEeSATENIbHOCTH B MpOIlecce JOCTHKEHUS DPEe3ylbTara, OINPEeAessTh CIOCOObI

NEHCTBUI B paMKaXx IPEI0KEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JCHCTBUS B

COOTBETCTBUU C U3MEHSIOUIEHCS CUTYaLINEH;

- YMEHHUE OIICHUBATh MPABUJIBHOCTH BBIMIOJHEHUS Y4eOHOM 3a7auu, COOCTBEHHbBIE BO3MOXHOCTH

e¢ pelieHus;

- BJAJCHUE OCHOBAMHM CAMOKOHTPOJIS, CAMOOLEHKH, NMPUHATUS PEHICHUN U OCYIIECTBIICHUS

OCO3HAHHOTO BBIOOpA B yueOHOI U MO3HABATEIbHON JNESATENbHOCTH;

- yMEHHME OIpelneisaTh TMOHATHS, cO3[aBaTh OO0OOIIEHHS, YyCTaHABIMBaTh AaHAJIOTHUH,

KJIacCU(UIIMPOBATh, CAMOCTOSITENILHO BBHIOMPATh OCHOBAaHUS M KPUTEPHUH IJIs Kiaccuukaimw,

YCTaHABIMBATh MPUUYUHHO-CJIEJACTBEHHBIE CBS3M, CTPOUTH JIOTMYECKOE  PACCYXKJICHHE,

YMO3aKII4YeHNe (HHIYKTUBHOE, TEAYKTUBHOE U [0 aHAJIOTUH) U JIeJIaTh BHIBOIBI;

- yYMEHHE CO3/1aBaTh, MPUMEHATH U MPE0OPa3OBbIBATH 3HAKU M CHMBOJIBI, MOJETH U CXEMBbI IS

penieHns yueOHbIX U MO3HABaTeNbHBIX 3a7a4;

- CMBICIIOBOE UTEHUE;

- yMEHHE OpraHU30BBIBaTh yUeOHOE COTPYTHHUYECTBO U COBMECTHYIO JIESTEIBHOCTh C YUUTENIEM

U CBEPCTHUKAMM;, pPa0OTaTh HWHAWBHUIYAThbHO W B TPYIIE: HAXOAWTH oOIIee pelieHne |

paspemath KOH(IUKTEI Ha OCHOBE COIJIACOBAHUS TMO3WIUMH ©  yu€Ta  HMHTEPECOB;

(hopMynupoBaTh, apryMEHTUPOBATh U OTCTAMBATH CBOC MHEHUE;



- YMEHHME OCO3HAHHO WCIIOJIb30BaTh PEYEBBIE CPEICTBA B COOTBETCTBUM C 3aJadyeil
KOMMYHHKAITUM IS BBIPQKCHHSI CBOMX YYBCTB, MBICJIICH W TOTPEOHOCTEH; IMIaHUPOBAHUS M
PEryJISIMUA CBOEU NESITENBHOCTH; BJIAJICHUE YCTHOW M NHUCbMEHHOW PEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOM pPEUYbl0; Pa3BUTHE MOTHUBALMU K OBJIAJICHUIO KYJIbTYPOH AKTHUBHOIO I0Jb30BaHHUS
CIOBAPSAMM U APYTUMU MIOUCKOBBIMH CUCTEMAMMU;

- (opMHpOBaHWEC W PA3BUTHE KOMIIETEHTHOCTH B OO0JIACTH WCIOJB30BaHHS HH()OPMAIIMOHHO-
KOMMYHUKAITMOHHBIX TexHoyioru# (nanee MKT — komneTeHun);

- ¢dopMHpOBaHHE ¥ PAa3BUTHE OKOJOTHUYECKOTO MBIIUICHUS, yMEHHUE TIPUMEHSITh €ro B
[I03HABATEIbHON, KOMMYHMKAaTHUBHOM, COLMaIbHOM TPaKTUKE U  NpoQeccHOHAIbHON
OPHUEHTALIUH.

BbInycKHMK HAYYHTCS:

- XapaKTepPU30BaTh OCHOBHBIE METO/IbI IO3HAHKWS: HAOJI0/IeHNEe, H3MEPEHHE, SKCTIEPUMEHT;

- CBOMCTBA TBEP/BIX, KHUIKUX, Ta3000pa3HBIX BEIIECTB, BBIJCISAS X CYIIECTBEHHBIE TPU3HAKHY;
- PackpbIBaThb CMBICII OCHOBHBIX XHMHUYECKHX MOHATHI «aTOM», «MOJIEKYJIa», «XUMHYECKUN
BJIEMEHT», «IPOCTOE BEHIECTBO», «CIIOKHOE BEIIECTBO», «BAJICHTHOCTH», «XUMHYECKas
peaKkuus», UCMOJIb3ys 3HAKOBYIO CUCTEMY XHUMUU;

- pacKpbIBaThb CMBICI 3aKOHOB COXPaHEHHsS MacChl BEHIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHON TEOPHH;

- pa3nInyaTh XUMHUYECKHE U (PU3UIECKHUE SIBJICHHUS;

- Ha3bIBaTh XUMHUYECKHE DIIEMEHTHI;

- OMPEIEISITH COCTAB BEIIECTB M0 X (hopmysam;

- BAJICHTHOCTb aTOMa AJIEMEHTa B COCAMHECHUSIX;

- ONPENEIATh TUIl XUMUYECKUX PEAKIUN;

- Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHMS XUMUYECKUX PEAKIUN;

- BBISIBIIATH NPU3HAKHU, CBUACTEIHCTBYIOIINE O MPOTEKAHUHA XUMHYECKOW PEaKIUU MPU
BBIITOJTHCHUN XUMHUYECKOTO OTIbITA;

- COCTaBJIATH (POPMYJIbI OMHAPHBIX COCAMHEHU;

- COCTaBJISITh YPABHEHUSI XUMUUECKUX PEAKIUA;

- coOmroaTh MpaBmiia 6e30macHO pabOThI TPHU MPOBEJCHUH OIBITOB;

- MIOJIL30BATHCS J1A00PATOPHBIM 00OPYIOBAHHEM U TTOCYIOH;

- BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MACChl BEIIECTB;

- BBIYUCIISATH MACCOBYIO JIOJIIO0 XUMHUYECKOTO 3JIEMEHTa 10 (popMyJsie COeTMHEHNS,

- BBIYHCIATH KOJUYECTBO, 00BEM WIIM MacCy BEIIECTBA MO KOJIHYECTBY, 00bEMY, Macce
peareHTOB WJIH MPOJAYKTOB PEaKIIHH;

- XapaKTepHU30BaTh GU3MYECKUE U XUMHUYECKUE CBOMCTBA IMIPOCTHIX BEIIECTB: KUCIOPOaa U
BOJIOPOJIA;

- IOJIy4aTh, COOMPATH KUCIOPOA ¥ BOJAOPO/I;

- pacrmo3HaBaTh OIBITHBIM IyTEM Ia3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPO/I;

- pacKpbIBaTh CMBIC] 3aKOHA ABOTapo;

- PacKpbIBAaTh CMBICII MIOHSATUH «TETUIOBOM 3P(EKT peaKium», «MOJSIPHBII 00BEMY;

- XapaKTepu30BaTh (PU3MUECKUE U XUMHUECKHE CBOIICTBA BO/IBI,

- PACKpBIBaTh CMBICII IIOHATHUS «PACTBOPY;

- BBIYUCIISTH MAaCCOBYIO JIOJIKO PACTBOPEHHOIO BELIECTBA B PACTBOPE;

- IPUTOTOBIIATH PACTBOPHI C ONPEAEIIEHHON MaCCOBOM J10JI€M PAaCTBOPEHHOTO BEILIECTBA;

- Ha3bIBaTh COCMHEHHUS N3YYEHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;

- XapakTepu30BaTh GU3NUYECKUE U XUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX
BEIIIECTB: OKCUAOB, KMCJIOT, OCHOBAHMI, COJICH;

- ONPENEIATH MPUHAIIEKHOCTD BELIECTB K ONPEAEICHHOMY KJIaCCy COSIUHEHU;

4



- COCTaBJIATH (POPMYIIBI HEOPTAHHMYECKUX COSAMHECHUN U3YICHHBIX KIIaCCOB;

- TPOBOJUTH OIBITHL, MOATBEPXKIAIOIINE XWMHUUYECKHE CBOMCTBA M3YyUYEHHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB;

- pacro3HaBaTh OMBITHBIM ITyTEM PACTBOPHI KUCIOT M ILIEJIOUYEH MO M3MEHEHUIO OKPACKH
WHJIUKATOPA;

- XapaKTepHU30BaTh B3aUMOCBSI3b MEX Ty KJIACCAMH HEOPTaHUYECKUX COCAMHECHHIA,

- packpsiBaTh cMbich [lepuonnueckoro 3akona [[.1. Menaeneena;

- OOBACHATH (PM3MYCCKUN CMBICI aTOMHOTO (TIOPSIKOBOTO) HOMEpAa XMMHYECKOTO JJIEMEHTA,
HOMEPOB I'PYIIIBI ¥ IIeproJa B nepuoandeckont cucreme .M. Menneneesa;

- OOBSICHATH 3aKOHOMEPHOCTH M3MECHCHHS CTPOCHHUS aTOMOB, CBOMCTB DIIEMEHTOB B Mpeieiiax
MaJIbIX TIEPUOJIOB U TJIABHBIX MOATPYIIIT;

- XapaKTepu30BaTh XUMUYECKHE AIEMEHTHI (OT BOJIOPO/Ia A0 KAJIbIIHs) HA OCHOBE MX MOJIOKEHUS
B niepuoanueckoii cucreme .M. MenneneeBa u 0coOEHHOCTEH CTPOEHUS UX aTOMOB;

- COCTaBJIATH CXEMBI CTPOSHUS aTOMOB TiepBbIX 20 3JeMEHTOB mepuoaudeckoi cucremsr JI.1.
Menneneena;

- PaCKpBIBaTh CMBICI IOHATHI: «XUMUYECKAs CBS3bY, «IIEKTPOOTPUIIATEIIBHOCTDY,

- XapaKTepHu30BaTh 3aBUCUMOCTD (DU3UYECKUX CBOMCTB BEIIECTB OT THIA KPUCTALTHYECKON
peIeTKy;

- OTIPEACIIATh BUJI XUMHYECKOU CBSI3U B HEOPTAHUUYECKUX COCAMHEHUSX;

- W300pakaTb CXEMBI CTPOCHMSI MOJIEKYJ BEIIECTB, OOpa30BaHHBIX pPA3HBIMUA BHUIAMH
XUMHYECKHUX CBI3EH;

- PacKpbIBaTh CMBICII IOHATUNA «HOHY, «KAaTHOH», «aHUOH», «IJIEKTPOJUTHD, «HEIIECKTPOIHUTHD,
<OQIEKTPOJIMTHUYECKAS TUCCOLMAIIUS», KOKUCITUTEIbY, «CTENEHb OKUCIEHUS «BOCCTAHOBUTEIbY,
«OKHCIICHHEY, «BOCCTAHOBIICHHE);

- OMPENIENATh CTENIEHb OKUCIICHHS aTOMa 3JIEMEHTA B COSIUHECHHH;

- PaCKpBIBATh CMBICI TEOPUHU ICKTPOJIUTUUECKON AUCCOIUALINH;

- COCTaBJISITh YPABHEHHUS SJICKTPOJTUTUYECKOM TUCCOIUALINH KUCIIOT, IIEJI0YEH, COJIEH;

- OOBSICHATH CYHTHOCTH IIPOIIECCA AIEKTPOJUTUUECKON JUCCOIMAIIMHI M PEAKITU HOHHOTO
oOMeHa;

- COCTaBJISITh TIOJIHBIC M COKPAIICHHBIC HIOHHBIC YPaBHEHUS Peakiiui OOMEHa,

- ONPEICNISITh BO3MOXKHOCTh MMPOTEKAHUS PEAKII HOHHOTO 00OMEHa;

- IPOBOJUTH PEAKIMHU, TOATBEPKIAIONINE KAUECTBEHHBIN COCTaB Pa3JIMUHbIX BEIIECTB;
OIPEAENIATh OKUCIUTENb U BOCCTAHOBUTEb;

- COCTaBJISITh YPABHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIA;

- Ha3bIBaTh (PAKTOPHI, BIMSIONINE HA CKOPOCTh XUMHUUECKOU PEaKIIHH;

- KIacCU(UIIMPOBATh XMMHUYECKUE PEAKIIUU 10 Pa3IMYHBIM IIPU3HAKAM;

- XapaKkTepU30BaTh B3aUMOCBSI3b MEX Y COCTABOM, CTPOEHUEM U CBOMCTBAMU HEMETAJIOB;

- TPOBOJUTH OMBITHI 10 MOJYYCHHUIO, COOUPAHUIO U U3YYECHUIO XMUMHUYECKUX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIOTO ra3a, aMMHUaKa;

- pPacrmo3HaBaTh OIMBITHBIM IYTEM Ia3000pa3HbIC BEIIECTBA: YIIICKUCIbIHI ra3 1 aMMHUaK;

- XapaKTepU30BaTh B3AMMOCBSI3b MEXIY COCTABOM, CTPOEHUEM U CBOMCTBAMU METAILJIOB;

- Ha3bIBaTh OpraHUYECKHE BelIecTBa MO UX (opMyle: METaH, 3TaH, STHJIEH, METaHOJI, 3TaHOI,
[JIMIEPUH, YKCYCHasi KHCIIOTa, aMUHOYKCYCHAasl KHCIIOTa, CTEapUHOBAs KHUCJIOTA, OJICMHOBAs
KHCIIOTa, TIII0K033;

- OLICHMBATh BIMSHUE XUMUYECKOTO 3arpA3HEHMS OKPYXKAIOIIEH Cpeibl Ha OpraHU3M YellOBEKa,

- TPaMOTHO OOPAIATHCS C BEIIECTBAMHU B TOBCEIHEBHOM KU3HU;

- OMNpPENENSITh BO3MOKHOCTb MPOTEKAHUS PEAKLMM HEKOTOPBIX MPEICTABUTENICH OPraHWYECKUX
BEILIECTB C KMCIOPOJIOM, BOJIOPOJOM, METAJIJIAMHU, OCHOBAaHUSIMU, TaJIOT€HAMH.

BblﬂyCKHI/IK MOJYYIMT BO3MOKHOCTb HAYYUTHCH:
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- BBIABUI'aTb U MPOBCPATH SKCICPUMCHTAIIBHO T'MIIOTC3bI O XUMHUUYCCKUX CBOMCTBAxX BCIIIECCTB Ha
OCHOBE HX COCTaBa M CTPOCHMsI, UX CIIOCOOHOCTH BCTYIATh B XUMUYECKUE PEAKIINH, O XapaKTepe
" OPOAYKTAX PA3JIMYHBIX XUMHUYCCKUX peaKuHﬁ;

- XapaKTepHu30BaTh BELIECTBA MO COCTABY, CTPOCHHUIO M CBOMCTBaM, YCTaHaBIWBATH MPUYMHHO-
CJICACTBCHHBIC CBA3HU MCKAY JdAHHBIMHU XapaAKTCPUCTUKAMH BCUICCTBA,

- COCTaBJISAITb MOJICKYJIAPHBIC W IMOJIHBIC MOHHBLIC YPABHCHHUSA IO COKpPAIICHHBIM HMOHHBIM
YPaBHEHHUSM;

- IIPOrHO3UPOBATH CIIOCOOHOCTH BCHICCTBA MPOABJIATH OKUCIUTCIIBHBIC NI BOCCTAHOBUTCIIBHLIC
CBOICTBA C YYETOM CTEICHEN OKUCIICHUS JIEMEHTOB, BXOJSIMX B €TI0 COCTAB;

- COCTaBJIATh YpaBHCHHA peaKuHﬁ, COOTBCTCTBYIOIIUX IMOCJICA0BATCILHOCTHU HpeBpaHIGHI/Iﬁ
HCOPraHNM4YCCKUX BCUICCTB pa3JIMYHBIX KJIaCCOB,

- BBIABUTI'aTb U NPOBEPATH SKCIICPUMEHTAJIBHO T'MIIOTE3bI O PE3YJIbTAaTax BO3}1€I>1€TBH$I PAa3INIHBIX
(hakTOpOB HA U3MEHEHUE CKOPOCTH XUMUYECKON PEAKITUH;

- HCIIOJIB30BAaTh HpI/I06peTeHHBIe SHaHUA U1 9KOJOTHUYCCKU I'PAMOTHOI'O IIOBCIACHUA B
OKpYKarollen cpene;

- HCIIOJB30BAaTh HpI/I06peTeHHBIe KIIFOYCBBIC KOMIICTCHIUMU IIPU BBIIIOJHCHUU IIPOCKTOB H
y4eOHO-HUCCIEAOBATEIbCKUX — 3a/lad M0 HW3YYCHHIO CBOWCTB, CIOCOOOB TMOJYYCHHS |
pacro3HaBaHUs BEIECTB;

- 0OBEKTUBHO OLICHHUBATH I/IH(i)OpMaHI/IIO 0 BCHICCTBAX M XUMHUUYCCKUX MPOUIECCAX;

KPUTUYECKH OTHOCHUTHCS K TICEBJIOHAydHOW WHGPOpMAIK, HEJ0OPOCOBECTHONW pEKIaMe B
CpeacTBax MaccoBOM HHpopManuy;

- OCO3HABAaTb 3HAYCHHUEC TCOPECTUUCCKUX 3HAaHUU II0 XUMHHU JJISA Hp&KTH‘—ICCKOﬁ JCATCIIBHOCTHU
YeJI0BEKa;

- co3JaBaTh MOJEIM U CXEMBbl Ui peuieHUs Y4eOHBIX M MO3HABATENbHBIX 3ajJay; MOHUMATh
HE0OX0IMMOCTh COOJIOICHUS MPEANUCAHNHN, TPeIaraéMbIX B HHCTPYKIUSX 110 UCIOJIb30BAHUIO
JIEKapCTB, CPEJCTB OBITOBOM XUMHUHU U JP.

Pazgen |1

Conep:kanue yueOHOI0 mpeaMera

B cucreme ecrecTBeHHOHay4HOro 0Opa30BaHUs XMMMsI KaK y4yeOHBIH IpeaMeT 3aHUMAeT
BaXHOE€ MECTO B IO3HAHUM 3aKOHOB MPUPOJbI, (OPMUPOBAHMM HAyYHOM KapTUHBI MHpAa,
CO3/IaHUM OCHOBBI XMMHYECKUX 3HAHUH, HEOOXOJUMBIX JJISi MOBCEIHEBHOW >KU3HM, HABBIKOB
3JI0pOBOrO M 0€30MacHOrO Ul YellOBEKa M OKPY)KAOLIEeH ero cpeiasl o0pas3a *U3HH, a TaKXKe B
BOCIIMTAHUH 3KOJIOTHUYECKOH KYJIbTYpHI.

VYcnemHocTh M3y4E€HHs XHMUHM  CBSi3aHAa C  OBJAJEHHEM XMMHYECKHM  SI3BIKOM,
coOuoiIecHueM MpaBuwil 0e30MacHOM pabOThl MPH BBINOJIHEHHMM XUMHUYECKOTO 3KCIEPUMEHTA,
OCO3HAHWEM MHOTOUYMCIIEHHBIX CBSA3€M XMMMHU C IPYTMMH PEAMETaMHU IKOJIBHOTO Kypca.

IIporpamma BKkJIIOYaeT B ce0sl OCHOBbI HEOPraHWYECKOW M OpPraHWYecKOdl XHMUHU.
I'maBHOW mpaeelt mporpaMMsbl sIBJISETCS cO3JaHHe 0a30BOT0 KOMILIEKCAa OMOPHBIX 3HAHHUM 110
XHMUH, BBIPAXKXEHHBIX B (JOPME, COOTBETCTBYIOIIEH BO3pACTy 00YUarOLTHXCS.

B conepxaHuM [aHHOTO Kypca TPEACTABIECHBI OCHOBOIOJArarolMe XUMHUYECKUE
TEOPETUYECKHE 3HAHUS, BKIIIOYAIOUINE N3YUYEHUE COCTaBa U CTPOEHMSI BEIIECTB, 3aBUCUMOCTH UX
CBOJMCTB OT CTPOEHHs, NPOTHO3UPOBAHUE CBOICTB BELIECTB, MCCIEAOBAHUE 3aKOHOMEPHOCTEHN
XMUMUYECKUX TpEeBpallleHu M MyTed ynpaBieHMs HMMH B LEJNAX TOJyYeHHUs BEIIEeCTB U
MaTepHaoB.



TeopeTnueckyto OCHOBY H3y4YEHHMS] HEOPIaHMYECKOM XUMHUHU COCTaBISIET AaTOMHO-
MoOJIeKysipHOe yueHue, Ilepuoanueckuii 3axkon .M. MenaeneeBa ¢ KpaTKUMH CBEICHHUSIMU O
CTpOCHHHU aToMa, BHIAAX XUMHYECKOM CBA3H, 3aKOHOMCPHOCTAX IMPOTCKAHUA XUMHUUCCKUX
peaKuui.

B HU3YUCHHUU KypCa 3HAUYUTCIIbHAA POJIb OTBOJUTCA XUMUYCCKOMY SKCIICPUMCHTY:

[IPOBEJICHUIO IPAKTUUECKUX U JJAOOPATOPHBIX pabOT, ONUCAHUIO PE3YJIbTaTOB YUEHHUECKOIO

HKCTIIEPUMEHTA, COOTIOACHUIO HOPM M IIPaBUII O€30MaCHON pabOThl B XUMHUECKOW 1a00paTopuu.

Peanu3anust nmaHHOW mporpamMmbl B TIporiecce OOYYEHHsS TIO3BOJIUT OOYJarOmUMCS

YCBOUTD KIIFOYEBBIC XUMHWYCCKUEC KOMIICTCHIIMU U ITIOHATH POJIb U SHAYCHUC XUMHUH CPCAU APYTUX
HayK O IpUpOJIE.

N3yuenne mnpenvera «Xumusi» B 4acTU (POpMHpOBaHUS y OOydYaIOUIMXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOEHUS OOIIEHAayuYHbIX METO/0B (HaONIOAEHHE, U3MEpPEHUE, IKCIEPUMEHT,
MO)IGJ'II/IpOBaHI/IC), OCBOCHHS TIPAKTUYCCKOTO IMPUMCHCHUA HAYYHBIX 3HAaHUM OCHOBAHO Ha
MEXIPEIMETHBIX CBA3SIX ¢ npenMeramu: «buonorus», «I'eorpadusy», «ctopusy,
«Jluteparypa», «Marematuka», «OCHOBBI 0O€30MACHOCTH KHU3HEAEATEIbHOCTH», «Pycckuii
SA3BIK», «DPU3UKaY, «IKOJIOTUSD.

IlepBoHaYa/IbHBbIE XUHMHYECKUE TIOHATHS

[Ipeamer xumuu. Tema u BemiectBa. OCHOBHBIE METOJABI TO3HAHMS: HAOJIOICHHE,
U3MEpeHHe, FKcrnepuMeHT. Du3nueckue U XUMUYECKUE sSBJIEHUs. YHCThIE BENIECTBA U CMECH.
Crioco0sl pazienenus cmeceil. Atom. Mosekyna. XUMHYECKHI AIeMEHT. 3HAKW XUMUUYECKHUX
aneMeHToB. [IpocTeie M cloHBIE BemiecTBa. BaleHTHOCTh. 3aKOH TMOCTOSHCTBA COCTaBa
BemecTBa. Xumuueckue (opmynsl. MHmekcel. OTHOCHTENbHass aTOMHAas M MOJIEKYJSIpHAs
Maccel. MaccoBasg J0Jisi XMMHYECKOrO 3JIEMEHTa B COCIMHEHWU. 3aKOH COXPAHEHUS MAacCChl
BEIIECTB. XuMUYeckue ypaBHeHHs. KoaddunmeHTsl. YCIoBHSA W TpHU3HAKH TPOTECKAHUS
XUMHUUYECKUX peakiui. MoJb — eIuHUIIa KOJIMYeCTBa BelecTBa. MossipHas Macca.

Kucaopoa. Boxopoa

Kucnopon — xumudeckuil simeMeHT M mpoctoe BemecTBO. O30H. CoctaB Bo3myxa.
duznyeckue M XUMUYECKHE CBOMcTBa Kuciopoga. [losiyueHne W THpUMEHEHUE KHUCIOpoja.
TennoBoit ekt xumMudeckux peakuuid. [ToHsATHE 00 9K30- W SHIOTEPMHYECKUX PEAKIUAX.
Boaopon — xumMu4eckuil 3JIeMEHT U MPOCTOE BellecTBO. Du3nueckue U XMMHYECKHUE CBOMCTBA
Bojiopona. Ilomyuenue Bogopona B saboparopuu. Ilomyuenne Booposa B IMPOMBIIUICHHOCTH.
[Ipumenenne Bogopoaa. 3akoH ABoraapo. MossipHblid 00beM ra3oB. KauecTBeHHBIC peakiny Ha
razoo0pasHbie BelecTBa (KUCI0poa, Bojopoa). OObeMHBIC OTHOIICHUS Ta30B MPH XUMHYECKUX
peaKkusx.

Bopxa. PactBopsl

Bopna B npupoae. KpyroBopot Bozbl B npupoje. Pusndyeckue 1 XMMUYECKHUE CBOMCTBA
Bojibl. PacTBOpHBI. PacTBOpUMOCTh BeliecTB B Boje. KoHileHTpalusi pacTBOpoB. MaccoBas 10714
pPacTBOPEHHOTO BEIIECTBA B pacTBOPE.

OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COeIMHEHN I

Oxcunsl.  Knaccuduxamms. Homenknarypa. ®dwusmueckue  CBOHCTBA  OKCHJIOB.
Xumuueckue cBoWcTBa OKcuAoB. IlomydyeHne W mnpuMeHeHHe OKCuAoB. (OCHOBaHUA.
Knaccugukamus. Homenknarypa. dusnueckue cpoiicTBa ocHoBaHui. IlodyueHue ocHOBaHMH.
XuMuyeckue CcBoiicTBa ocHOBaHuH. Peakuus nelrpanuszanmu. Kucnotsl. Knaccudukarus.
Homenkmarypa. ®usnueckue cBoucTtBa KuciaoT. [losydenne u  npuUMEHEHUE  KHUCIIOT.
Xumnueckue cBoMcTBa KuciaoT. UHnukatopel. I3MeHeHNE OKpacKu MHJIMKATOPOB B Pa3IMUHBIX
cpenax. Comu. Knaccudukanus. Homenknarypa. ®@usndeckue coiictBa coseil. Ilomydenue u
IPUMEHEHHUE COJIe. XHMMHUYECKUE CBOMCTBA coJiel. ['eHeTmueckas CBsA3b MEXAY KilacCaMH
HeopraHuydeckux coeaunHeHuii. [Ipobiema 6€30macHOroO HCTOIH30BAHMSI BEIECTB U XUMUYECKUX



peaKuuii B MOBCEAHEBHOW KU3HU. TOKCUYHBIE, TOPIOYME U B3PBIBOOIACHBIE BEMIECTBA. bITOBAS
XUMUYECKasi FPaMOTHOCTb.

Ctpoenue aroma. Ilepuoguyeckuii 3aKOH M MepUOAUYECKAS CUCTEMa XMMHYECKHUX
asemeHTOB /I.U. MeHnaeneeBa

Crpoenue artoma: sIpo, SHepreTuueckuit ypoBeHb. CocTaB siapa aTroma: MPOTOHBHI,
HeuTpoHsl. M3ortonsl. Ilepmomuueckuit 3akoH .M. Menneneesa. Ilepuommueckas cucrema
xumudeckux siemeHToB .M. Menneneea. ®dusmyeckuil CMBICI aTOMHOTO (TOPSIKOBOTO)
HOMEpa XUMHUYECKOrO OJJIEMEHTa, HOMEpa TpYIIbl W [EpHOJa TEPHUOJUYECKON CHUCTEMBI.
CrpoeHHe DJHEPreTHYECKUX ypoBHEH aromMoB TiepBbIX 20 XUMHUYECKMX  DJIIEMEHTOB
nepuoguueckoi cucrembl .M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB aTOMOB
XUMUYECKUX DJIEMEHTOB U WX COCIMHEHUNM HAa OCHOBE TMOJIOKEHHSI B MEPHOJUYECKON CHUCTEME
J.1. MenneneeBa u ctpoenust atoma. 3nauenue [lepuoanaeckoro 3akona [I.11. Menneneena.

CtpoeHue BenmecTB. XMUMUYECKAsl CBA3b

DNEeKTPOOTPUIIATEIIEHOCTh aTOMOB XUMHYECKUX 3JieMeHTOB. KoBalleHTHast XuMUYecKas
CBSI3b: HEMOJIApHAas W ToJisipHasi. [loHsATHE O BOJOPOIHON CBSI3U M €€ BIMSHUU HAa (U3HYECKUE
CBOMCTBAa BeHIECTB Ha mnpumepe Boabl. HMoHHas cBA3b. Metamnyeckas CBs3b. THIIbI
KPUCTAJUTMYECKUX PEIIETOK (aTOMHAas, MOJICKYJISIpHAsl, HOHHAs, METAJUTMYECKas). 3aBUCUMOCTh
(bM3UYIECKUX CBOMCTB BEIIECTB OT THIA KPUCTAITUIECKON PEIICTKH.

XuMUYeCKUue peakuum

[Ionatne o ckopocTH XMMHUYECKOM peakiuu. @OakTopbl, BIHSIONIME HA CKOPOCTh
xuMmuueckon peakuuu. [lonstue o karanmuzarope. Knaccuduxanuss XMMUYECKMX pEaKIUil 1Mo
pa3IUYHBIM TIPU3HAKAM: YHUCIy M COCTAaBY HCXOJHBIX W TOJYYCHHBIX BEIIECTB; M3MEHEHHUIO
CTENEHEN OKMCJIEHUS aTOMOB XMMHMUYECKHX HJIEMEHTOB; IMOIJIONIEHUIO WU BBIICICHUIO SHEPTUH.
DJIEKTPOJIMTUYECKAS JUCCOLMAIUA. OJEKTPOJUTHI W HedNeKTpoduThl. Monbl. KaTtnonbl wu
aHWOHBI. Peaknmm wWoOHHOrO oOOMeHa. YCIOBHS TPOTEKAHUS PEAKIMd HOHHOTO OOMEHa.
DJIEKTPOJIMTHYECKAsT ~JUCCOUMALMS  KHUCJIOT, 1eiaodel u cosieid. CTeneHb OKHUCICHHUS.
OnpeneneHne CTENEHU OKHUCIEHUS AaTOMOB XUMHUYECKHX JJEMEHTOB B  COCIMHEHHUSIX.
Oxucnurens. BocctanoBuTenb. CyIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN.

Hemetasuasl IV — VII rpynn u ux coemHeHUus

[TonoxeHne HeEMETaIOB B MEPUOJUYECKOM CHUCTEME XUMHUYeCKuX anemeHtoB JI.U.
MenneneeBa. OO0mue cBOMCTBa HEMETA/UIOB. ['ajoreHsl: pU3MYecKne U XUMHYECKHE CBOMCTBA.
CoenuHeHHs TaJIOTEHOB: XJIOPOBOJOPOJ, XJOPOBOJOpoAHass kuciora u ee couu. Cepa:
¢buznueckue U xumudeckue cBoiicTBa. COeOUHEHMS CEpbl: CEPOBOAOPOJ, CYIb(MHUABI, OKCHUIbI
cepbl. CepHas, cepHHCTas U CEPOBOJOPOIHAS] KHUCIOTHI W HUX COJNU. A30T: (U3NYECKUE U
xumuyeckue cpoiictBa. AMmuak. Conu ammonusi. Okcuapl a30Ta. A30THas KUCJIOTa U €€ COJIH.
®ochop: dusnyeckue u xumuueckue cpoiictBa. Coemunenus docdopa: okcun dochopa (V),
oprodochopHast KucioTa M e€e Coilu. Yriepoa: (QU3MYecKHe M XUMHYECKHE CBOMCTBA.
AnnoTponus yriaepoaa: anmas, rpadut, kapous, ¢ymnepensl. CoequHEHHs yriepoaa: OKCHIbI
yriepoaa (1) u (IV), yronbHas kucinota u ee cond. KpeMHuU# 1 ero coeTMHeHus!.

MeTaJu1bl M UX COEIMHEHUSA

[lonoxxeHne MeTawioB B MEPUOJAMYECKOM CHUCTEME XUMHUYEeCKuX »diemeHToB J[.U.
MenneneeBa. Metamuibl B npupoae U obmue crnocodbl ux mnoiydeHus. OOmue ¢usndeckne
cBOMcTBa MeTayuioB. OOIME XUMHUYECKHE CBONCTBA METAJIOB: pEaklWHd C HeMeTalllaMu,
KHUCIIOTaMH, COJISIMU. DJIEKTPOXUMHUYECKUI Psii HANpsHKeHU MeTaioB. llenounsie mMeTamisl U
ux coeaunenus. lllenouHo3emenbHbIE METANIBI U UX COeNMHEHUS. AIOMUHUA. AMMOTEPHOCTD
okcuga W ruapokcuna amomuHus. JKenezo. CoenuHeHHs kKejae3a U HUX CBOMCTBA: OKCHUABI,
rugpokcubl u coiu xxenesa (1 u 111).

IlepBoHaYaIbHBIE CBeIeHUSI 00 OPraHMYeCKUX BellecTBax

[lepBoHauanbHBIE CBEACHUS O CTPOEHUU OPTaHUYECKUX BEILIECTB. YTIEBOJOPObl: METAH,
9TaH, STUICH. VICTOYHUKHU YTIeBOAOPOIOB: MPUPOIHBIN Ta3, He(Th, YToJb.
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Kucnopojaconepxamue COSIUHEHHs: CIOUPTHI (METAHOJ, STaHOJ, TJIMIEPHH), KapOOHOBBIS
KHUCIIOTHI (YKCYCHAsl KUCJIOTa, aMMHOYKCYCHasi KHMCJIOTa, CTEApPUHOBAs M OJEMHOBAas KHUCIIOTHI).
buonormyeckn BakHbIE BELIECTBA: JKUPBI, IJIIOKO3a, O€IKU. XUMUYECKOE 3arpsi3HEHUE
OKpPY’KaIoILlel CPpebl U €ro MOCIEICTBUS.

Tunbl pacyeTHBIX 3a1a4:

Boruncnenue MaccoBOi 1011 XUMUYECKOTO JIEMEHTA 110 (popMyIie COeTUHEHMSL.

YcranoBnenue npocTeiieit Gopmysbl BEmecTBa M0 MACCOBBIM JOJISIM XUMHUUECKHUX
3JIEMEHTOB.

Boruncnenus mo XMMHMUYECKUM ypaBHEHHUSIM KOJIMUECTBA, 00bEMa, MacChl BELIECTBA 10
KOJIMYECTBY, 00bEMY, MAacCe PeareHTOB WM MPOIYKTOB pPEaKLUU.

Pacuer MaccoBoii 1071 pacTBOPEHHOTO BEIIECTBA B PACTBOPE.

IIpuMepHbIe TeMbI NTPAKTHYECKHUX PA0OT:

JlabopaTopHoe 00opynoBaHue U MpueMbl oOpareHus: ¢ HuM. [IpaBuina 6e3omacHoM
paboThl B XUMHUUYECKOH J1aOOpaTOpHH.

OuncTKa 3arpsi3HEHHON MOBapEHHOM COJIM.

[Ipu3Haky MpoTeKaHUs XMMUYECKUX PEAKIUH.

[TomydeHne KUCIOpPOaa M U3YYEHHE €TI0 CBOWCTB.

[TomydeHnne BOIOpO/1a M U3yYEHUE €0 CBOMCTB.

[IpuroroBieHue pacTBOPOB € ONPEIETIEHHON MAaCCOBOM J10JIEW pACTBOPEHHOTO BEIIECTBA.

Pemenue skcriepuMeHTaNIbHBIX 3aa4u 10 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COEIUHEHUNY.

Peaxkiuuu nonnoro oomMena.

KauecTBeHHbIE peakIi Ha HOHBI B pPacTBODE.

[Tosnydenne aMMuaka M U3y4eHHE €r0 CBOMCTB.

[TonmydeHue yriekucaoro ra3a i u3y4eHue ero CBOMCTB.

Pemenne skcnepuMmeHTaNBHBIX 3a1a4 1o TeMe «Hemeramnsr 1V — VII rpynm u ux
COEIUHEHUNY.

Pemenne sxkciepuMeHTaIbHbBIX 3a/1a4 110 TeMe «MeTasllbl U UX COSAUHEHUSY.



Paznen I1l. TemaTnueckoe IVIAHUPOBAaHHE C YKa3aHUEM KOJIHYECTBA 4YaC0B,

OTBOJMMBIX Ha OCBOEHHE KaXKI0il TeEMbI

SKJIACC
Ne IIpumeyanue
Ne | n/m Koar- (ucmoJib30BaHuE
n/m| B Tema ypoka Bo o0opynoBanus Touku
TEeMe Hacob pocra)
IlepBoHaya/IbHBbIE XUMHYECKHE IOHATHS (254)
1 1 [Ipeamet xumun. Tena u BemecTa. 1
OCHOBHBIC METO/IbI TIO3HAHWS:
HaOII0ZICHUE, U3MEPEHNE, SKCTIEPUMEHT.
2 2 | TlpakTrueckast pabota Nel. JlabGoparopHoe 1 [udposas maboparopust
000pyI0BaHNE U TTPUEMBI OOPAILICHHUS C RELEON
HuM. [IpaBuina 6e3omnacHoii paboTsI B [MudpoBoii qaTuuk
XUMHUYecKol abopatopuu. CTpoeHue TEMIIEPaTypbl
IJIAMEHU. CnuproBka
Cgeua.
3 3 | ®usnveckne ¥ XUMUYCCKUE SIBIICHUS 1
4 4 | Yucreie BemectBa U cMecH. CiocoOsl 1
pazzaeneHus cMecen
5 5 | IIpaktuueckas pabora Ne2. Ouncrka 1
3arpsI3HEHHOM MOBapEHHOM COJIH.
6 6 | Arom. Mosekyna. 1
7 7 | XUMUYECKUI STIEMEHT. 3HAKU XUMHYECKUX 1
3JIEMEHTOB
8 8 [IpocThie U CIIOXKHBIEC BEIECTBA. 1
9 9 | BaneHTHOCTH 1
10 10 | 3aKkoH IIOCTOSTHCTBA COCTABAa BEIECTBA. 1
11 | 11 | Xumwuueckue hopmynbl. MHIEKCH. 1
12 12 | OTHOCHUTENBbHAS aTOMHAs U MOJIEKYJIsIpHAs 1
Macchbl
13 13 | MaccoBast JOJISI XHMHYECKOT0O DJIEMEHTA B 1
COCIMHEHUM.
14 14 | BreruucieHHe MacCOBOU JOJIU XUMHYECKOT'O 1
35IeMeHTa 1o GopMyJsie COSIUHEHHUS.
15 | 15 | YcranoBinenue npocreiieit GopMymsl 1
BEIIECTBA [0 MACCOBBIM JIOJISIM
XUMHYECKUX IIEMEHTOB.
16 | 16 | MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B 1
COEMHEHUU
17 | 17 | 3akoH COXpaHEHUs MacChl BEIIECTB. 1 BEChl TEXHOXUMUYECKHE
JleMOHCTpaIMOHHBIN SKCTIEPUMEHT. «3aKOH WJIH DIIEKTPOHHBIE; CBEYA;
COXpaHEHHUs MacChl BEUIECTBY» KoJ10a mnockogoHHas 250
MJT; JIOKKA JUTS COKUTAHUS
BEILIECTB
18. | 18. | Xumwuueckue ypaBuenus. KoadduimeHTsI. 2
19 | 19
20 | 20 | YcioBus U IPU3HAKH MPOTEKAHUS 1

XUMUYECKUX PEAKLUN.




21

21

[Ipaktuyeckas padota Ne3. [Ipuznaku
IIPOTEKAHUSA XMMUYECKUX PEAKLUM.

22

22

Mouib — eIMHHIIA KOJUYECTBA BELECTBA.
Momnspnas Macca.

23

23

Momnspnas macca.

24

24

Kontponsnas padorta Nel no Teme
<<HepBOHa‘-IaJH)HI)I€ XUMHNYCCKHUEC ITIOHATUS

25

25

Brruncienus mo XuMUUECKUM ypaBHEHUSIM
KOJINYECTBa, 00beMa, MacChl BEIIECTBA IO
KOJIMYECTBY, 00BEMY, MACCE PEAr€HTOB WK
MIPOJIyKTOB PEaKIUH.

Kucaopoa. Bogopon (94)

26

Kucnopox — xuMudeckuii 37€MEHT U
npocroe BemectBo. O30H. CocraB Bo3ayxa.

27

dusznyeckue U XUMUYECKUE CBOIICTBA
KHUCJI0pPO/Ia.

28

w

[Tony4yenue n npuMeHEHNE KUCIOPOIa.

29

[IpakTuueckas pabora Ne4. [Tonmyuenue
KHCJIOPOJa U U3y4EHUE €ro CBOMCTB.

30

Boaopoa — XUMHUYECKHI 2IEMEHT U
mpocToe BemecTBo. [lomydenue Bojgopoia B
naboparopun. [Tomyderne Boopoia B
MPOMBIIICHHOCTH.

31

dusnyeckne ¥ XUMUYECKIE CBOHCTBA
Bosiopona. [Ipumenenue Boopoa.
KadecTBeHHBIE peakIiy Ha ra3000pa3HbIe
BelecTBa (KHCIOPO/I, BOJAOPOT).

32

[Ipaktrueckas padota Ne5. [Toyuenue
BOJIOPOJIa U U3yYEHUE €r0 CBONCTB.

33

3akoH ABorajpo. MoJsipHbIi 00beM T'a30B.
OO0beMHbIE OTHOIICHHUSI Fa30B MPU
XUMHUYECKUX PEaKIUIX.

34

BrrunciaeHus 1mo XUMHYECKUM YpPaBHCHUSAM
KOJIN4YCCTBA, O6’LeMa, MacCcChl B€IICCTBA 110
KOJINYCCTBY, 06’beMy, MacCCe pCarcHTOB UJIN
IIPOAYKTOB PCAKINU.

Bona. PacTtBopbl. (54)

35

Bopa B npupone. KpyroBopot Boibl B
npupoje. Duznueckrue 1 XUMUYECKUE
CBOMCTBA BOJBI. JIeMOHCTpAllMOHHBIN
JKCIIEPUMEHT .

«Pa3noxxeHue BoIbl AIEKTPUYECKUM
TOKOMY.

npubop IS OMBITOB  C
AIEKTPHUUECKUM TOKOM;
UCTOYHUK MOCTOSIHHOTO
TOKa: MPOOUpPKH — 2 WIT. ,
IPOHYMEPOBAHHBIE;
JTY4YHHKA; CIIMPTOBKA;
npoOKU — 2 T, MUHIIET.

36

PactBOpBl. PacTBOPHMOCTE BELIECTB B BOJE.
Konuenrpanus pactBopoB. MaccoBas 1oJs
PacTBOPEHHOIO BEILIECTBA B PACTBOPE.

37

Pacuer maccoBoii 0711 paCTBOPEHHOTO
BEIlIECTBA B PACTBOPE.
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38 4 | [paktuueckas padota Ne6. [IpurotoBieHue 1
pacTBOPOB € ONPEAEIICHHON MacCOBOM
J0JIeH paCTBOPEHHOTO BEIECTRA.
39 5 | KouTtponbHas padorta Ne2 o Teme 1
«Kucnopon. Bomopox. Boxa».
OcHOBHBIE KJIACChI HEOPraHUYecKuXx coequHeHuii (174)
40 1 | Okcuapl. Knaccudukamms. Homenknarypa 1
41 2 | dusnyeckue CBONCTBA OKCUIOB. 1
XHUMUYECKUE CBOMCTBA OKCUIOB.
42 3 | IomyueHne u MpUMEHEHNUE OKCHJIOB. 1
43 4 OcnoBanust. Kiaccudukarnus. 1
Howmenknarypa
44 5 | ®usznyeckue CBOMCTBAa OCHOBAHUM. 1
[TomyueHnne ocCHOBaHUH.
45 6 | XuMudeckue CBOMCTBA OCHOBAHHIA. 1 [udposas maboparopust
JIaGopaTopHslii OMBIT . «OCHOBAHUS . RELEON
Peaknus HelTpanuzanun» [Mudposoii pH. mratus ¢
32)KUMOM; TISTh
XUMHUYECKHUX CTakaHoB (25
MJT); IPOMBIBAJIKA.
46 7 | Kucnotel. Kiraccuukanms. 1
Homenknatypa. @u3ndeckre CBOMCTBA
KHCIIOT.
47 8 | Ilomyuenue u MpUMEHEHHUE KUCTIOT. 1
48 9 XUMHYECKHE CBOMCTBA KUCIIOT. Peaxius 1
HEUTpaIM3aluu.
49 10 | Muoukaropsl. MI3MeHeHNE OKpacku 1
UHAMKATOPOB B PA3IMYHBIX Cpeiax.
50 | 11 | Comu. Knaccudukanus. Homenknarypa. 1
®uU3NYECKHUE CBOMCTBA COJICH.
51 | 12 | IlosydeHue U MPUMEHEHHE COJICH. 1
52 13 | XuMuueckue CBOMCTBA COJICH. 1
53, | 14, | I'enernyeckas CBs3b MEX]Y KlacCaMH 2
54 15 | HeopraHWYECKHUX COCTUHCHHIM.
55 16 | Ilpaktuyeckas padota Ne7. Perenue 1 [udposas maboparopus
AKCIIEPUMEHTAIBHBIX 33124 110 TEME RELEON
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX [udposoii pH. mratus ¢
coenuHeHuiy. «Onpenenenue pH 32)KUMOM; TISTh
pPacTBOPOB KHUCIOT U ILIETI0YEii» XUMHUYECKHUX CTaKaHOB (25
MJT); IPOMBIBAJIKA.
56 | 17 | KonrtponbHas paboTa Ne3 no Teme 1
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COCIMHEHUI.
Crpoenne atoma. Ileppoguyeckuii 3aK0H U NepUOAMYECKAS
cucreMa xumnueckux 3jaemenToB /.. MenpaeneeBa (54)
57 1 | Crpoenue aToma: 7po, SHEPreTHUECKHM 1
ypoBeHb. CocTaB sijpa aTomMa: MPOTOHBI,
HEUTpOHBI. M30TOIBI.
58 2 [lepuoanueckas cucteMa XUMHUYECKUX 1
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anemenToB .. Menneneera. @r3nueckuii
CMBICJI aTOMHOTO (TIOPSI/IKOBOT'0) HOMEPA
XUMHUYECKOTO 3JIEMEHTa, HOMEpa IPYIIbl U
[EepUO/1a IEPUOJUYECKON CUCTEMBI.

59

w

[Tepnonnuecknii 3akoH J[.11. Menneneesa.

60

CrpoeHue sHepreTUUeCKuX ypoBHEN
aTOMOB TIepBbIX 20 XUMUYECKHUX DJIEMEHTOB
nepuoanueckon cucrems! 1. 1.
Menaeneena.

61

3aKOHOMEPHOCTU U3MEHEHHS CBOWCTB
ATOMOB XHMHUYECKUX AJIIEMEHTOB U UX
COCIMHEHUH Ha OCHOBE TOJIOKEHUS B
nepuouyecko cucreme [I.1. Menaeneena
U CTPOCHHS aTOMa. 3HAYCHHE
[Tepnoanueckoro 3akona /.M.
Menneneena.

Crpoenue BemecTB. XuMHuyecKas cBs3b (44)

62

1

HNonHast cBA3b.

63

2

DIIEKTPOOTPUIIATETLHOCTh AaTOMOB
XUMHYECKNX d1eMeHToB. KoBaneHnTHas
XUMHYECKas CBSA3b: HEMOJISIPHAS U
noJisspHas. [ToHsTHE 0 BOAOPOIHOM CBSI3U U
€€ BIUSHUU Ha (PU3NIECKHE CBOKCTBA
BEIIECTB HA IPUMEPE BOIBI.

64

w

MeTtannnueckas CBSI3b.

65

Tunbl KPUCTATTMYECKUX PEIIETOK
(aToMHas1, MOJIEKYIIsIpHasi, HOHHa,
MeTaJUTMYeCcKas). 3aBUCUMOCTh (PU3HUECKIX
CBOMCTB BEIIECTB OT TUIIA
KpUCTaJUTMUECKOH peteTku. GruHaHcoBast
rpaMOTHOCTb. J[eMOHCTpaIIMOHHBII
skcriepuMenT. «TeMreparypa riaBiIeHUs
BELIECTB C Pa3HbIMH TUIIAMU
KPUCTAJUTMUECKUX PEHICTOK

[udposas maboparopust
RELEON

Hudposoii naTank
TEeMIIEpaTyphl IJIATUHOBBIN;
JATYUK TeMIIepaTypbl
TepMOMapHbIi

Xumudeckue peakuuu (34)

66

Crenenb okucienus. OnpeaeieHue
CTEIIEHU OKUCIIEHUS aTOMOB XUMUYECKUX
3JIEMEHTOB B COCIUHEHUSAX.

67

Oxucaurenb. BocctaHOBUTED.

68

KonTtponeHas pabora Ne4 o reme
«Ctpoenue atoma. [lepuonnyeckuii 3aKoH
JI.. MenneneeBa. CTpoeHuE BELLIECTBA

IToBTOpenue (24)

69,
70

1,2

IToBTOpEeHune
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IKJIACC

Ne Kou- IIpumeyanue
Ne | o/m T (ucmosib30BaHMe
nm| B eMa ypora Bo odopynoBanusi Touku
TEeMe Hacon pocra)
XuMnueckue peakuuu(24)

1 1 | Crenens okucneHusi. OKUCIHUTEIb. 1
BoccranoBurens

2 2 | CymHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX 1
peaKuui.

Kucaopoa. Bogopoa (14)

3 1 | TeruoBo# 2pPeKT XUMUIECKUX PEAKITHA. 1 [udposas
[onsiTne 006 9K30- U YHAOTEPMHUECKIX nabopaTopust
peakuusx. JleMOHCTpallMOHHBINA SKCIIEPUMEHT. RELEON
«TennoBoil 3¢ pexT pacTBOPEHUS BEILIECTB B [Mudposoii gatuuk
BOJIEN TeMITepaTyphl

TJTATUHOBBIH
Xumuyeckue peakuuu (94)

4 1 | [loHsATHE O CKOPOCTH XUMHUYECKOW PEAKIIHH. 1 [Mudposas
@DaKTOpHI, BIUSIOMIAE Ha CKOPOCTh XUMUIECKOH nabopaTopus
peakuuu. [Tonsitue o karanuzarope. RELEON
JleMOHCTpallMOHHBIN OBIT. «3ydeHne BIUsSHUS [udposoii gatuuk
pa3IuYHbIX (PAKTOPOB TeMIIepaTypbl
Ha CKOPOCTh pEaKLm» MJIATUHOBBIN

5 2 | Knaccudukanus XMMHYSCKUX pEakui 1o 1
Pa3IUYHBIM MPU3HAKAM: YHUCITY U COCTaBY
HCXOJHBIX U MOJy4YEHHBIX BEUIECTB; N3MEHEHHUIO
CTENEeHEN OKUCIICHHUS] aTOMOB XUMHUYECKUX
3JIEMEHTOB; MOTJIOUICHUIO WU BBIJICTICHUIO
SHEpPruu.

6 3 DIIEKTPOIUTAYECKAS JTUCCOITHALIHS. 1

7 4 | DIEKTPOJIUTHI H HEAJIEKTPOJIUTHL. VIOHBI. 1 Hudposas
Karuons! u annonsl. JIabopaToOpHBIi OTIBIT . naboparopust
«CuIbHBIE U C1a0bIe AEKTPOIUTHDY RELEON

Hudposoii naTunk
AIIEKTPOTIPOBOJHOCTH

8 5 DIIEKTPOJIUTUYECKAsT TUCCOLMAIUS KUCTIOT, 1
HIEJIOYEH U COJIEH.

9 6 Peakuuu nonnoro ooMeHa 1

10 7 | YcnoBus IpOTEKaHUs peakliii HOHHOTO 1
oOMeHa.

11 8 | Ipaktuueckas padora Nel. Peakiiun HoHHOTO 1 [udposas
oOMeHa. nabopaTopHs

RELEON
[MudpoBoii gaTymk
AIIEKTPOTPOBOHOCTH

12 9 | KonrponasHas pabora Nel o teme 1

«XUMUYECKUE PEAKITUNY.
Hemeranabl IV — VII rpynn u ux coenmnenust (264)
13 1 | IlonokeHue HEMETAUIOB B IEPUOANUYECKON 1

CHUCTEME XUMHUYECKUX deMeHTOB JI.1.




Menneneesa. OOIME CBOMCTBA HEMETAILIIOB.

14 2 | I'anorensl: pu3MUYECKUE U XUMHYCCKUC 1
CBONCTBA.
15, | 3,4 | CoenuHeHus rajJoreHoB: XJIOPOBOAOPOI, 1
16 XJIOPOBOJOPOHASI KUCIIOTA U €€ COJIH.
17 5 | Cepa: pusndeckre U XUMHUIECKHE CBOMCTBA. 1
18 6 | CoemuHEHUS Cephl: CEPOBOIOPOI, CYITb(PHIBI, 1
OKCH/IBI CEPHI.
19 7 | CepHucTas U C€poBOAOPOIHAS KUCIOTHI U UX 1
COJIH.
20, | 8,9 | Cepnas kuciora. 1
21
22 | 10 | KonrtposbHas pabota Ne2 o teme 1
«Hemeramnbi»
23 | 11 | Azort: pusuyeckne u XUMUYECKHE CBOIICTBA. 1
24 | 12 | Ammuak 1
25 | 13 | Conu ammoHus. JIaBopaTOPHBII OTIBIT. 1 [Mudpoas
«ObpazoBaHue Coeii aMMOHHMSI naboparopust
RELEON
[Mudposoii gaTuuk
AIIEKTPOTIPOBOHOCTH
26 | 14 | Ilpaktudeckas pabora Ne2.Ilosydenne ammuaka 1
Y U3YYEHHUE €Tr0 CBOMCTB.
27 15 | Oxcune! azora. 1
28, | 16, | A30THas KHCIIOTa M €€ COJIH. 1
29 | 17
30 | 18 | ®ocdop: pusnyeckre u XUMHUIECKHE CBOMCTBA. 1
31 | 19 | Coemunenus dpocdopa: okcua pochopa (V), 1
oprodochopHas KHUCIOTA U €€ COJIH.
32 | 20 | Yraepon: ¢pusznuecKre ¥ XUMHYCCKHE CBOMCTBA. 1
AJnotponus yriepoja: aiMas, rpadut, kKapOuH,
(dynnepeHsl.
33 | 21 | Coenunenwus yrieponaa: okcuabl yriaepoaa (1) u 1
(V).
34 22 | CoemuHeHUs yriiepo/ia: yrojibHasi KUCIOTa U e¢ 1
COJIH.
35 | 23 | Ilpaktuueckas pabora Ne3. [lonyuenue 1
YIJIEKUCIIOTO Ta3a M M3y4YEeHHUE Ero CBOMCTB.
36 24 | KpeMHUIi ¥ ero COeTMHEHUSI. 1
37 | 25 | Ilpaktnueckas padora Ned. Pemienne 1
IKCMIEPUMEHTAIBHBIX 3a]1a4 110 TeMe
«Hewmeramnsr 1V — VI rpynn u ux
COCAVHEHUIN.
38 | 26 | KontponbHas pabota Ne3 mo teme 1
«Hemeramnei»
Metaunbl u ux coequHeHus (144)
39 1 | IlonoxeHne METAJIOB B IEPUOYECKOM 1

CUCTeMe XMMHUYeCKHuX dnemeHToB J[.1.
MenneneeBa. O0mue pu3nvecKre CBOWCTBA
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MeTamioB. @uHaHCOBAas T'paMOTHOCTb.

40 2 MerTasisl B IpUpo/ie U O0MIHe COCOOBI HX 1
MOJTY4CHUSI.
41 3 OO011e XUMIUYECKHAE CBOMICTBA METAILIOB: 1
peakIuu ¢ HeMeTalIaMH, KHCIIOTAMHU, COJISTMHU.
42 4 | DIeKTpOXUMUYECKUI Psijl HATIPSHKEHUM 1
METAJIJIOB.
43, | 5,6 | Illenmo4nbie METAILILI M MX COEAMHEHUS. 2
44
45, | 7,8 | lllemouHo3eMeIbHBIE METAJILI K KX 2
46 COCITMHEHMUSI.
47 9 | AmoMuHUIL. 1
48 | 10 | AmdoTepHOCTh OKCHIA U THAPOKCH/IA 1
QATFOMUHHUSL.
49 | 11 | XKemne3o. 1
50 | 12 | CoenuHeHus Kelle3a U UX CBOMCTBA: OKCHIBI, 1 [Mudposast
ruapokcu bl u conn xxenesa (11 u ). nabopaTopus
JlaGopatopusrii onbIT N2 11. «Keneso. RELEON
OxkuciieHne xele3a BO BIIaKHOM BO3/1yXe» [Mudposoii qaTuuk
JTABJICHHS
51 | 13 | IIpaktuyeckas paborta NeS. Pemenue 1
IKCIIEPUMEHTAITBHBIX 3aJ1a9 10 TeMe «MeTauibl
Y X COCTMHCHUS.
52 14 | KontpoawHas padoTa Ned o Teme «Metasisl 1 1
WX COCTUHCHUSD)
IlepBoHayasbHBbIE CBeleHUsI 00 oprann4yecknx Bemecrsax (144)
53, | 1,2 | IleproHavaibHbBIE CBEICHUS O CTPOCHUH 2
54 OPraHUYECKUX BEIIECTB.
55, | 3,4 | YriaeBoaopodpl: METaH, ITaH. 2
56
57 5 YTIeBOOPOIBI: STUJIEH. 1
58 6 | McTouHukH yriaeBoJgopo10B: IPUPOIHBIA a3, 1
He(Thb, yroJib.
59 7 Kucnopoiconepkaiiye COeTMHEHUS: CITUPTHI 1
(MeTaHOJI, PTaHOJI, TJIUIIEPUH )
60, | 8,9 | Kucnopoxacoaepaiue coeqMHEHHMS: 2
61 KapOOHOBBIE KUCIIOTHI (YKCYCHAsI KHCIIOTa,
CTEapHHOBAs U OJICMHOBAS KUCIIOTHI,
AMHHOYKCYCHAsl KUCJIOTA).
62 | 10 | buomoruvecku Ba)KHbIC BELIECTBA: KUPHIL. 1
63 | 11 | buonoruvecku BakKHbIE BEIIECTBA: TJIFOKO3a. 1
64 | 12 | buonoru4ecku BaKHbIE BEIIECTBA: OCIIKH. 1
65 | 13 | KontponbHas padora Ne5 «IlepBoHauanbHble 1
CBEJICHHSI OPTaHMUYECKUX BEIIECTBY.
66 | 14 | Xumuueckoe 3arpsi3HEHUE OKpYXKarolei cpe/ibl 1
Y €r0 MOCJIEeICTBUSI.
OcCHOBHBIE KJIACChl HEOPTAHUYECKUX COeIMHEeHU (24)
67 1 | [Ipo6nema Ge30MacHOroO UCHOIb30BAHUS 1

BCIICCTB 1 XUMHNYCCKUX pCaKI_II/Iﬁ B
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HOBCEIHEBHOU KU3HU.

68 2 | TokcuYHBIC, TOPIOYHME U B3PHIBOOIIACHBIC
BEIIECTBA. BBITOBAst XUMHUYECKAsi IPAMOTHOCTb.
IMoBTOpeHnue (24)
69, | 1,2 | IToBTOpeHue
70
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