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Pazpea L. [lnanupyembie pe3ysibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

®opMHpOBaHHE YHUBEPCAIbHBIX YUeOHBIX /1€ CTBUIA.

Cranpmapt ycraHaBiIMBaeT TpeOOBaHMA K pe3ylbTaTaM OCBOEHHS OOYy4aroIUMUCS
OCHOBHOM 00pa3oBaTeIbHOM MPOTPaMMbI OCHOBHOT'O OOIIIEro 00pa3oBaHUs:

JIMYHOCTHBIM, BKJIIOYAIOIIMM TOTOBHOCTb U  CHOCOOHOCTh  OOyd4aromuxcsi K
CaMOPa3BUTUIO M JIMYHOCTHOMY CaMOOTPENEICHUI0, CHOPMHUPOBAHHOCTh MX MOTHUBALUU K
OoOy4eHHI0O U IIeTICHANPABICHHONH TII03HABATENILHONW JEATEIIBHOCTH, CHUCTEMBl 3HAYMMBIX
COITMATBHBIX U MEKJIMYHOCTHBIX OTHOIIEHUH, IIEHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, OTPAKAIOIINX
JUYHOCTHBIE M TPAKIAHCKHE TMO3UIMH B JICATEIbHOCTH, COLMAIBHBIE KOMIICTCHIIUH,
[IPaBOCO3HAHUE, CIIOCOOHOCTb CTAaBUTh LEJIW U CTPOUTH KU3HEHHBIEC IUIAHBI, CIIOCOOHOCTH K
OCO3HAHUIO POCCUICKON UJICHTUYHOCTHU B TIOJIUKYJIBTYPHOM COIIUYME;

MeTanpeIMeTHbIM, BKIIOUAIONMIMM OCBOCHHBIE OOYYAIOIIUMHCS MEXIPEIMETHBIC
MOHATUS W  YHHUBEpPCAIbHBICE yueOHBbIE JCHCTBUS  (pETyIsATUBHBIC, TO3HABATEIBHEIE,
KOMMYHUKATHUBHBIE), CIIOCOOHOCTh UX HCIOJb30BAaHUA B Yy4YEOHOW, IMO3HABATEILHOW |
COLIMANIBHOW MpaKTUKE, CaMOCTOSITEIbHOCTh IUJIAHUPOBAHUS U OCYILECTBICHHUS y4eOHOUH
NESTeIbHOCTH U OpraHu3ali y4eOHOro COTpyAHHUYECTBA C IEJaroraMu M CBEPCTHUKAMH,
MOCTPOCHNUE UHAUBHUAYAbHON 00pa30BaTeIbHON TPAEKTOPHUH;

NnpeIMeTHbIM, BKIIOUAIOIIUM OCBOCHHBIE OOYUYAIOIIMMUCS B XOJI€ U3YYCHHsS y4eOHOTO
nmpeaMeTa yMEeHHS crienupuIecKue Ui JaHHOW MPEeIMETHOM 00IacTH, BUIBI NEATEILHOCTH IO
MOJYYCHUI0O HOBOTO 3HAaHHWS B paMKaxX y4eOHOro TMpeaMeTa, ero mnpeoOpa3oBaHHUI0 |
MPUMEHEHUIO B  Yy4YCOHBIX, YYEOHO-IPOEKTHBIX U  COIHATBHO-TIPOCKTHBIX CHUTYAIHSX,
(dhopMupoOBaHNE HAYYHOTO THIA MBIIUICHUS, HAYYHBIX MPEACTABICHUN O KIFOUEBBIX TEOPHSX,
TUMAax ¥ BUJAX OTHOIIEHWH, BIAJCHHE HAyYHON TEPMHHOJIOTHEH, KIIOYEBBIMU IOHSATHUSIMHU,
METO/IaMU U MpUeMaMH.

JIMYHOCTHBIE Ppe3yJbTAaTbl OCBOEHHMSI OCHOBHOW 00pa30BaTe/JbHOW MPOrpamMMbl
OCHOBHOI'0 00111er0 00Pa30BaHUA OTPAXKAIOT:

- BOCIIMTAHHUE POCCUUCKOUN IpakAaHCKOW MIAEHTUYHOCTH: MTaTPUOTU3MA, YBOKEHUA K OTEUeCTBY,
MPONUIOE M HACTOALIEe MHOTOHAIMOHAIBHOTO Hapoja Poccuu; 0CO3HAHME CBOEW 3THUYECKOU
MIPUHAJIKHOCTH, 3HAHHE HUCTOPHH, S3bIKa, KYJAbTYphl CBOETO HApoJa, CBOEro Kpas, OCHOB
KyJIbTYPHOTO Hacienusi HapoioB Poccun U uenoBeuecTBa; YCBOCHHE TI'yMaHUCTHYECKHX,
JeMOKPAaTUYECKUX U TPAIUIUOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIBHOIO POCCHIICKOTO OOIIECTBA;
BOCITUTaHKE YyBCTBAa OTBETCTBEHHOCTH U JI0JTa repe PoanHoii;

- (dopmupoBaHHEe OTBETCTBEHHOIO OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH
oOyuaronmxcs K CaMOpPa3BUTHIO U CaMOOOpPa30BaHUIO Ha OCHOBE MOTHBALIMM K OOYYEHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TMOCTPOEHUIO JallbHEHIeH MHIUBUIYATbHOU TPaeKTOPUHU
oOpa3oBaHus Ha 06a3e OPUEHTUPOBKU B MHpe Mpodeccuil U MpoPecCHOHANBHBIX MPEANOYTCHUN,
Ha OCHOBE (JOPMUPOBAHUS YBAKUTEIHHOIO OTHOIICHUS K TPYIY;

- ¢dopMUpOBaHHE IIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd M OOIIECTBEHHOM MPAKTUKU, YUUTHIBAIOIIETO COLMANIBHOE, KYJIbTYPHOE,
S3BIKOBOE, TyXOBHOE MHOT000pa3re COBPEMEHHOTO MUPAa;

- opMupoBaHUE 0CO3HAHHOTO, YBAXUTEIBHOTO M JOOPOKENATEIHLHOTO OTHOIICHUS K IPYroMy
YEJIOBEKY, €r0 MHEHHIO, MHUPOBO33PEHHIO, KYJIbTYpE, S3bIKY, BEepe, IPAKIAHCKOW MO3ULUHU, K
UCTOpPUH, KYIbType, PElIWTUU, TPAAUIUsAM, sS3bIKaM, IIEHHOCTSM HapoaoB Poccuu u HaponoB
MHpa; TOTOBHOCTH U CHOCOOHOCTH BECTH AMUAJOr C APYTUMHU JIOJABMH M JIOCTHraTh B HEM
B3aMMOTIOHUMAaHMUS;

- OCBOCHHE COIMAIBHBIX HOPM, MpaBWJI TMOBEINCHHs, poyied U (PopM COIMANBbHON KU3HU B
TpyIIax u coobIIecTBax, BKIOUas B3POCIbIE U COIMANIbHBIE COOOIIECTBA; YIaCTUE B MIKOJIHLHOM
CaMOYTIpaBI€HUH U OOIIECTBEHHOW XM3HU B TpeeNiax BO3PACTHBIX KOMIETEHIMHA C y4ETOM
PETHMOHANBHBIX, ITHOKYIBTYPHBIX, COIIMABHBIX M SKOHOMHUYECKUX 0COOCHHOCTEH;



- pa3BUTHE MOPAIBLHOTO CO3HAHMS M KOMIIETEHTHOCTH B PEUICHWH MOPAJIBHBIX MpOOJieM Ha

OCHOBE JIMYHOCTHOTO BHIOOpPA, (OpPMUPOBAHWE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO

MOBEJICHHU S, 0CO3HAHHOTO M OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHBIM MOCTYIIKaM;

- (QopMupoBaHHE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHUU U COTPYAHHUYECTBE CO

CBEPCTHUKAMH, JIETbMHM CTapUIero W MIIQJIIETO BO3pacTa, B3POCIABIMH B IPOIECCE

o0pa3oBaTesbHON, 0OIIECTBEHHO TOJIE3HOH, Y4eOHO-NCCIIeI0BATEILCKOM, TBOPYECKON U APYTUX

BHJIOB JISITEILHOCTH;

- (QopMupOBaHHE IIEHHOCTH 3J0POBOTO M 0€30MacHOTO 00pa3za >KW3HM, YCBOCHHUE IPABHUII

WHJMBUIYAIBHOTO W KOJUJIEKTUBHOTO O€30MAaCHOTO TOBEJICHUS B YPE3BBIYANHBIX CUTYaIUsX,

YIPOXKAIOIIUX JKU3HU U 3JI0POBBIO JIFOCH, TpaBUJI MOBECHUS Ha TPAHCTIOPTE U HA JI0pOTax;

- (hOopMHPOBAHHE OCHOB 3KOJOTHYECKON KYJIBTYPHl COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO

9KOJIOTUYECKOTO MBIIIJICHUS, PA3BUTHUE OIBITA SKOJOTUYECKU OPUEHTUPOBAHHOU pediieKCHBHO-

OIIEHOYHOM M MPAKTHUECKOU JEeITEIbHOCTH B )KU3HEHHBIX CUTYaIUX;

- OCO3HAHHWE 3HAYCHUSI CEMbU B JKM3HU YeJIOBEKa M OOIEeCTBa, MPUHATHE IIEHHOCTU CEMEMHOM

KU3HH, YBOKUTEIHFHOE U 3a00TINBOE OTHOIIECHHUE K YJIeHAaM CBOEH CEMbH;

- pa3BUTHE ACTETUYECKOTO CO3HAHHUS Yepe3 OCBOCHHUE XYI0KECTBEHHOTO HACJEIUs HapoJI0B

Poccnn n Mupa, TBOpYECKOM AEATENIBHOCTH 3CTETUYECKOTO XapaKTEPa;

- (¢GopMHpOBaHHE OCHOB TIPABOCO3HAHUSA [IJII COOTHECEHHsS COOCTBEHHOTO TIOBEICHUS |

MOCTYNKOB JIPYrUX JIIOJW C HPABCTBEHHBIMH IIEHHOCTSAMH ¥ HOPMaMH TIOBEICHHS,

YCTAaHOBJICHHBIMH  3aKOHOJATeNbcTBOM  Poccmiickoii  dexpepanuu,  YOSKICHHOCTH B

HEOOXOJMMOCTH 3alllUIaTh IMPABOIMOPSIOK MPAaBOBBIMU CIIOCOOAMH WM CPEACTBAMH, YMEHHM

peann30BBIBaTh OCHOBHBIE COIMATLHBIE POJIH B MPEesiax CBOCH J1eeCrOCOOHOCTH.
MertanpeaMeTHbIe pe3yJibTaThl OCBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOM POrpaMMBbl

OCHOBHOI'0 00111er0 00Pa30BaHUA OTPAKAIOT:

- YMEHHE CaMOCTOATEIbHO ONPEAEATh LIETU CBOEro 00y4eHHsl, CTaBUTh U (GOPMYIUPOBATH AJIs

ce0s HOBBIE 3a/1auM B yu€Oe M MO3HABATEJILHOM NESTEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI

CBOCH ITO3HABATEIIFHOM ACATCIBHOCTH;

- YMEHHE CaMOCTOSITENIbHO IUIAHUPOBATh IyTH JOCTHXKEHMSI LEeJeil, B TOM 4YHCIE

albTEPHATUBHBIC, OCO3HAHHO BBHIOMPATh HamOosiee F3PPEKTUBHBIE CIIOCOOBI PEIICHUS Y4eOHBIX

Y MTO3HABATEJIbHBIX 33/1a4;

- YMEHHE COOTHOCUTh CBOM JIEHCTBUS C IUIAHUPYEMBIMHM pPE3yJbTaTaMH, OCYLIECTBIATH

KOHTPOJIb CBOEH JAEATEIbHOCTH B IPOIECCE JOCTHIKEHHUS Pe3ylbTaTa, OMPENeNATh CIOCOOBI

JEHUCTBUI B paMKax MPEIOKCHHBIX YCIOBUM U TpeOOBaHMMA, KOPPEKTUPOBATh CBOU JCHCTBUS B

COOTBETCTBUU C U3MEHSIOUIEHCS CUTYalINEH;

- YMEHHE OIICHUBATh MPABHJILHOCTH BBITIOJHEHUS Y4eOHOI 3a/1auu, COOCTBEHHBIE BO3ZMOXKHOCTH

€€ pelleHuUs;

- BJAJCHUE OCHOBAMM CAaMOKOHTPOJIL, CAMOOLICHKH, MPUHATHUS PEIIEHUH U OCYIIECTBICHUS

OCO3HAHHOTO BhIOOpA B y4eOHOM U MO3HABATEIHHON JNESTENLHOCTH;

- yMEHHME ONpeNeNiaTh TMOHITUSA, CO3/1aBaTh OOOOIICHMs, YCTaHABIMBATh aHAJOTHH,

KJIaCCU(UIIMPOBATh, CAMOCTOATEIHLHO BHIOUPATh OCHOBAHUSA W KPUTEPUM IS KiacCHUpUKAILUY,

YCTAHABJIMBATh I[PUYMHHO-CICJICTBEHHbIE CBSI3U, CTPOUTHh JIOTMYECKOE  PACCYXKJICHHUE,

YMO3aKIIo4YeHue (MHIYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JeNIaTh BBIBOJIBL;

- yMEHHE CO3/1aBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKU M CUMBOJIbI, MOJICIIH U CXEMBI IS

pelnieHns yueOHbIX U MO3HABATEIbHBIX 33/1a4;

- CMBICIIOBOE YTEHUE;

- yMEHHE OpraHU30BBIBATH YU€OHOE COTPYTHUYECTBO M COBMECTHYIO JESATENLHOCTh C YUUTEIEM

U CBEpPCTHUKAMM;, pPadOTaTh WHAMBHAYaJbHO M B TpYIIeE: HAXOAWUTh oOllee pelieHue u

paspemiath KOH(PIUKTBI HAa OCHOBE COTJIACOBaHHS TMO3WIMH W y4éra  HMHTEPECOB;

(dhopMynTHUpOBaTh, APTyMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;



- yYMEHUE OCO3HAHHO MUCIOJIb30BaTh pEYEBBIE CPEACTBA B COOTBETCTBUU C 3ajayei
KOMMYHHMKAIIMM JUIsI BBIPAXKEHUSI CBOMX 4YYBCTB, MBICIEM W NOTPEOHOCTEW; IIAHMPOBAHMS U
peryisiliud CBOEH IEATEIbHOCTH; BJIAJICHUE YCTHOM M IIMCBMEHHOM PEYbl0, MOHOJIOTHYECKOU
KOHTEKCTHOM peYblO; Pa3sBUTHE MOTHBALMU K OBIAJCHUIO KYJIbTYPOH AKTUBHOIO IOJIb30BAHUS
CJIOBApsIMU U IPYTUMHU ITIOMCKOBBIMHA CUCTEMAMU;

- ¢opMUpOBaHHE W PA3BUTHE KOMIIETEHTHOCTH B OOJIACTH HMCIOJIb30BaHUS WH(POPMALMOHHO-
KOMMYHHKAIIMOHHBIX TexHojorui (nanee UKT — komneTeHumm);

- (opmupoBaHuEe H pa3BUTHE SKOJOTUYECKOTO MBIIUICHHUS, YMEHUE TNPUMEHITH €ro B
[I03HABATEIbHONH, KOMMYHUKATUBHOW, COLMAJBHOM NpakTHKE U  Npo¢eCCHOHAIbHOU
OPHEHTALINH.

BbInycKHMK HAYYUTCS:

- XapaKTepU30BaTh OCHOBHBIE METOIbI TTO3HAHUS: HAOIOICHUE, U3MEPEHHUE, SKCTIEPUMEHT;

- CBOMCTBA TBEPJIBIX, KHUIKUX, TA3000pa3HBIX BEIIECTB, BB UX CYIIECTBEHHBIC TPU3HAKHY;

- pPAacKpbhIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHATHUM «aTOM», «MOJEKYJIa», «XUMUUYECKUM
AJIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBO», «BAJICHTHOCTH», «XUMHUUYECKAS
peaKIus, UCTIOBb3Ys 3HAKOBYIO CUCTEMY XUMUU,

- pacKpbIBaTh CMBICT 3aKOHOB COXpPaHEHHWsS MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPHH;

- pa3nuyaTh XUMUYECKUE U PU3NUECKHE SBJICHHUS;

- Ha3bIBaTh XUMHYECKHUE DJIEMEHTHI;

- OTIPEJIENISITh COCTaB BEIIECTB 10 UX GOpMyaMm;

- BAJICHTHOCTh aTOMa 3JIEMEHTA B COCIMHEHHUSIX;

- ONPEAEINIATh TUIl XUMHUYECKUX PEaKIIHil;

- Ha3bIBaTh IPU3HAKH U YCIOBUS IPOTEKAHUSI XUMUUYECKUX PEAKIUN;

- BBIABIIATH PU3HAKH, CBUJICTEIBCTBYIOLINE O IPOTEKAHUN XUMHUYECKOW PEaKIuy IIPU
BBITTOJTHEHUM XUMHUYECKOIO OIIbITA;

- COCTaBJIATH (POPMYJIBI OMHAPHBIX COSAMHEHUM;

- COCTaBIIATh YPABHEHUS! XUMHUUECKUX PEaKLIU;

- coOmoIaTh nMpaBuia 0e301MacHOi paboThI P MPOBEICHUU OIBITOB;

- 0JIb30BaThCs TA0OPATOPHBIM 000PYIOBaHUEM U MOCYAOH;

- BBIUYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB;

- BBIYHUCIIATH MAaCCOBYIO JOJII0 XUMUYECKOTO JIEMEHTA 10 OpMYysie COSAUHEHUS;

- BBIYHCIATH KOJIMYECTBO, 00BbEM MIIM Maccy BellecTBa MO KOJIMYECTBY, 00beMy, Macce
peareHTOB WJIH NMPOJAYKTOB PEaKIIHH;

- XapakTepu3oBaTh (PU3MUECKHE U XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB: KUCIOPOAA U
BOJIOPOJA;

- IOJIy4aTh, COOMPATH KUCIOPOI U BOJAOPO/I;

- pacrmo3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJOPO/I;

- PacKpbIBaTh CMbICI 3aKOHA ABOTa/Ipo;

- PacKpbIBAaTh CMBICT MOHATHH «TETIOBOM APPEKT peakiiumy, «MOJISIPHBIA 00bEM»;

- XapaKTepu30BaTh GU3NYECKUE U XUMUUYECKUE CBOUCTBA BOJIBL;

- PacKpbIBAaTh CMBICI IOHATHUS «PACTBOPY;

- BBIUUCIISATh MAaCCOBYIO JIOJK0 PACTBOPEHHOTO BEUIECTBA B PACTBOPE;

- IPUTOTOBJIATH PACTBOPHI C ONIPEAETEHHON MacCOBOM J0JIE PACTBOPEHHOTO BEIIECTBA;

- Ha3bIBaTh COEIMHEHMS N3YUEHHBIX KJIACCOB HEOPraHMUYECKUX BEILIECTB;

- XapakTepu30BaTh (hU3MUYECKHE U XUMUYECKUE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BEIIIECTB: OKCUIOB, KMCJIOT, OCHOBAHMI, COJICH;

- OTMPEJENSITh MPUHAJIEKHOCTD BEIIECTB K OMPEACIEHHOMY KIIACCy COSAMHEHU;
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- COCTaBJIATH (DOPMYJIBI HEOPTAHMYECKUX COSAMHCHNN H3yYCHHBIX KIIACCOB;

- HpOBOI[I/ITB OIIBITHI, HOILTBep)KI[aIOH_[I/Ie XUMHUYCCKUC CBOfICTBa I/I3Y'-I€HHBIX KJIaCCOB
HEOPraHMYeCKUX BEIIECTB;

- paCHOSHaBaTb OIIBITHBIM HYTGM paCTBOpLI KHUCJIOT U H_IGJIO‘-IGI;'I 110 UBMCHCHUIO OKpaCKI/I
WHJIUKATOPa;

- XapaKTepI/I?:OBaTI) B3anMOCBS3b MC)KI[Y KiracCaMu HGOpFaHquCKHX COGIII/IHGHI/If/'I;

- packpsiBath cmbici [lepuonnueckoro 3axkoHa JI.M. MenneneeBa;

- OOBACHATH (PU3UYCCKHIA CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpa XMMHYECKOTO DJIEMEHTA,
HOMEPOB I'pYIIIBI U NIeproJia B nepuoanyeckon cucreme .M. Menneneesa;

- OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUSI CTPOCHUS aTOMOB, CBOWMCTB 3JIEMEHTOB B Ipeleiax
MaJIbIX Hepnosz U T'JIaBHBIX HOI[prr[H;

- xapaKTemeBaTL XUMHUYCCKHEC DJICMCHTBI (OT Bozzopoz[a 0 KaJ'II)III/ISI) Ha OCHOBEC UX ITOJIOKCHUA
B nepuoanydeckoit cucreme J[.1. MenzaeneeBa u 0COOEHHOCTEHM CTPOEHUS UX aTOMOB;

- COCTaBJISITH CXEMBI CTpOEHUsS aToMOB repBbIX 20 snmeMeHToB mepuoanueckoit cucremsl J1.1.
MenneneeBa;

- paCKpBIBaTI) CMBICJT HOHSITI/IﬁI «XHUMHYECKadA CBA3b», ((BJ'IeKTpOOTpI/IHaTeJ'II)HOCTB»;

- XapaKTepHu30BaTh 3aBUCUMOCTb (PU3NUYECKUX CBOMCTB BEUIECTB OT THIA KPUCTANINYECKOM
peIeTKy;

- onpenem{Tb BHU/] XI/IMI/I‘-IGCKOﬁ CBsA3U B HeOpFaHI/IquKI/IX COCIUHCHUAX,

- W300pakaTb CXEMbI CTPOCHHSI MOJIEKYJ BEIIECTB, OOpa30BaHHBIX pPA3HBIMU BHJIAMHU
XUMHYECKHUX CBI3EH;

- PacKphIBaTh CMBICIT MOHATUN «HOHY, «KAaTHOH», aHUOH», «IJEKTPOJUTHI, «HEIICKTPOIUTHI,
«OIEKTPOJUTHYECKAS TUCCOIHAIIHSY, KOKUCIUTENbY, «CTETIEHb OKUCICHUS» «BOCCTAHOBUTEIIBY,
«OKHCIICHHE», «BOCCTAHOBIICHHEY,

- OTIPEACIISATH CTENEHb OKUCIEHUS aTOMa JIEMEHTA B COCIMHCHUY;

- PacKpBIBATh CMBICII TEOPUH JICKTPOJIUTHUECKON AUCCOIUALINH;

- COCTaBJIATh YPAaBHEHUS AIEKTPOIUTUUECKON TUCCOLMAIIN KUCIIOT, IIEI0YECH, COJICH;

- OOBSICHATH CYIIHOCTH MPOIECCa ANEKTPOJUTHUECKON TUCCOIUAIIMN U PEAKIIM MOHHOTO
oOMeHa;

- COCTaBJIATH IOJIHBIC U COKpAIIEHHbIE HIOHHBIC YPAaBHEHUS Peakiiuu 0OMEeHa,

- ONPEIEIISTh BO3MOYKHOCTh ITPOTEKAHMS pEeaKIIuii HOHHOTO OOMEHa,

- IPOBOJAUTH PEAKIMHU, TOATBEPKIAIOIINE KaUeCTBEHHbBIM COCTAB Pa3JIMYHbIX BEIIECTB;
ONPEAEIIATh OKUCIUTENb U BOCCTAHOBUTEb;

- COCTaBJIATh YPAaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA;

- Ha3bIBaTh (DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOHN PEaKIUH;

- KIacCHU(UIIMPOBATh XUMHUECKHE PEAKIIUH 10 Pa3JIMYHBIM IIPU3HAKAM;

- XapaKTepu30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOCHHUEM U CBOMCTBAMHU HEMETAJIIOB;

- TPOBOJUTH OMBITHI [0 TOJYYSHHUIO, COOUPAHUIO U U3YYCHUIO XUMUYECKHX CBOICTB
ra3o00pa3HbIX BEIIECTB: YTIEKUCIOro ra3a, aMMHaKa;

- pacmo3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YTJIEKUCIIBIN T'a3 U aMMHAK;

- XapaKTepu30BaTh B3aUMOCBS3b MEXY COCTABOM, CTPOCHHEM U CBOMICTBAMU METAJIIOB;

- Ha3bIBaTh OpraHMYECKHE BEIIECTBA MO UX (OopMyse: MeTaH, 3TaH, STUJIEH, METAHOJI, STaHOI,
TJIMIEPUH, YKCYCHAs KHUCJIOTa, aMHUHOYKCYCHasi KHCIIOTa, CT€apUHOBAsl KHUCJIOTA, OJIEMHOBAS
KHCIIOTa, TIII0K033;

- OLICHUBATh BIMSHUE XUMUYECKOTO 3arpsI3HEHMS OKPYKaIOIIEe cpeibl HA OPraHu3M YeIIOBEKa,

- TPaMOTHO 00OpaIaThCs C BEIECTBAMU B MOBCEIHEBHOM KHU3HHU;

- OMNpPENENSITh BO3MOXXHOCTh MPOTEKaHUsl PEAKUU HEKOTOPBIX MPEACTABUTENEH OpPraHMYeCKHX
BEILIECTB C KMCIIOPOJIOM, BOJIOPOJIOM, METAJIJIAMU, OCHOBaHHSIMU, T'aJIOT€HAMH.

BblﬂyCKHHK MOJYYMT BO3MOKHOCTDb HAYIUUTHCH:
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- BBIABUI'aTb U MPOBCPATH SKCICPUMCHTAJILHO T'HIIOTE3bl O XUMHWYCCKUX CBOHMCTBax BCIIIECCTB HaA
OCHOBE UX COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTU BCTYIATh B XUMUYECKHE PEAKIIUU, O XapaKTepe
U MPOJIYKTaX PA3IMYHBIX XUMUUYECKUX PEAKIUN;

- XapaKTepu30BaTh BEIIECTBA MO COCTABY, CTPOCHUIO M CBOMCTBAM, YCTAaHABIMBATH MPUYMHHO-
CJICACTBCHHBIC CBA3U MCKAY JAHHBIMH XapPaAKTCPUCTUKAMU BCIICCTBA,

- COCTaBJISITb MOJICKYJIAPHBIC MW IIOJHBIC HMOHHBIC YPAaBHCHHA 110 COKPALICHHLBIM HWOHHBIM
YpaBHEHUSM;

- IIPOrHO3UPOBATH CHOCO6HOCTI) BCIICCTBA NPOABIIATE OKUCIUTCIIBHBIC UJIIM BOCCTAHOBUTCIIbHBIC
CBOICTBA C YUETOM CTEIICHEN OKUCIICHUS DIIEMEHTOB, BXOSIIHUX B €r0 COCTAB;

- COCTaBJIATh YpaBHCHHA peaKuHﬁ, COOTBCTCTBYIOIUX ITOCICAOBATCILHOCTHU HpeBpaHIGHI/Iﬁ
HCOPraHNM4YCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB;

- BBIABUT'ATb U IPOBCPATH SKCIICPUMCHTAJILHO 'MIIOTE3bI O PE3YyJIbTaTax BOSI[CfICTBHSI Pa3IMIHBIX
(hakTOpOB HA UBMEHEHHE CKOPOCTH XUMHUYECKON peaKIlvi;

- HCIIOJIBL30BAaTh HpI/I06peTeHHBIe SHaHUA JJId OKOJOTMYCCKU TI'paMOTHOIO0 IIOBCACHUSA B
OKpYKarollen cpere;

- HCIIOJIb30BaThb HpI/I06peTeHHBIe KIIFOYEBBIC KOMIICTCHIOMWH TIPW BBIIIOJJHCHHUU IIPOCKTOB H
y4eOHO-HUCCNEAOBATEIbCKUX  3aad 10 H3YyYEHUIO CBOWCTB, CIHOCOOOB TIOJYYEHHS U
pacro3HaBaHUs BEIECTB;

- 0OBEKTHBHO OLCHHUBATH I/IH(i)OpMaHI/IIO 0 BCHIECCTBAX U XUMHUUYCCKUX IMPOLECCAX;

KPUTUYECKH OTHOCHUTBCS K TICEBIOHAYYHOM WH(MOpMAIMU, HEI0OPOCOBECTHOM peKiIaMe B
CpeacTBax MaccoBOM HHpopManny;

- OCO3HAaBaTb 3HAYCHHUEC TCOPECTUUYCCKUX 3HAaHUU IO XUMHUH JJISA Hp&KTH‘—ICCKOﬁ JCATCIIBHOCTHU
YEJIOBEKa;

- co3JaBaThb MOJIEIM W CXEMbl JJIs pelleHHs] y4eOHbIX M IMO3HABATENbHBIX 3aJay; MOHHWMATh
HEO0OXO0IMMOCTh COOJIIOJIEHUS MTPENUCaHul, MpeiaraéMbIX B MHCTPYKIMSIX MO UCTIOJIB30BAHUIO
JIEKapCTB, CPEICTB OBITOBOM XUMUU U JP.

Paszgen 11
Conep:xanue y4eOHOro npeamera

B cucteme ectecTBeHHOHAay4YHOTO 00pa30BaHUsl XUMUS KaK y4eOHBIN MpeaMeT 3aHUMaeT
BAXKHOE MECTO B IIO3HAHMM 3aKOHOB MPUPOIbI, (OPMHUPOBAHMH HAYYHOW KapTHUHBI MHUDA,
CO3JJaHUHM OCHOBBI XMMUYECKUX 3HAHUH, HEOOXOTUMBIX JUIsl MOBCEAHEBHOW >KM3HU, HABBHIKOB
3I0pOBOTO M 0€30MacHOro ISl YeloBeKa U OKPYXKAloIIel ero cpenbl o0pas3a KU3HU, a TaKXKe B
BOCITUTAHHUH SKOJOTMYECKON KYIbTYpPHI.

YcnemHocTs U3y4eHUsT XMMHHM CBSi3aHAa C  OBJIAJICHMEM XUMHUYECKHM  SI3BIKOM,
coOnrofeHreM mpaBuil 6e30macHON pabOThl MPHU BHIMOJHEHUH XUMHYECKOTO SKCIEPUMEHTA,
OCO3HAHHWEM MHOTOYHMCIICHHBIX CBSA3EH XMMUU C JPYTUMU IIPeIMETaMH LIKOJIBHOTO Kypca.

[Iporpamma BkiItOUaeT B ce0sl OCHOBBI HEOPraHMYECKOW W OPraHMYeCKOW XUMUHU.
I'maBHON upeeil mporpamMmbl SIBISETCS CO3/aHME 0a30BOr0 KOMILIEKCA OMOPHBIX 3HAHWM MO
XMMUH, BBIPAXKXEHHBIX B (JOpPME, COOTBETCTBYIOIIEH BO3PACTY 00YUarOLIUXCS.

B copepxaHuMm JaHHOrO Kypca NIPEIACTABJIECHBI OCHOBOIIOJIATAIONINE XHUMHYECKHE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIINE U3yUEHHE COCTaBa U CTPOEHUS BELIECTB, 3aBUCUMOCTU UX
CBOMCTB OT CTPOEHUS, IMPOTHO3UPOBAHUE CBOMCTB BELIECTB, UCCIIEIOBAHUE 3aKOHOMEPHOCTEN
XMUMUYECKUX TPEBpALICHUH W TyTed yIpaBleHUS HMHU B LEJNAX IOJYy4eHHsS BELIECTB H
MaTepHaJIoB.



TeopeTnyeckyro OCHOBY M3Y4YEHHS HEOPraHMYECKOM XHMHUU COCTaBJISET aTOMHO-
MOJIEKYyJIsipHOE yueHue, [lepuonnueckuii 3akoH J[.M. MeHneneeBa ¢ KpaTKUMU CBEACHUAMU O
CTpOCHHMHM aToMa, BHUAAX XUMHYECKOM CBA3H, 3aKOHOMCPHOCTAX IHPOTCKAHUA XUMHYCCKUX
peaKuum.

B HU3Yy4YCHUU KypCa 3HAYUTCIIbHAA POJIb OTBOAUTCA XUMHUYCCKOMY SKCIICPUMCHTY:
[IPOBEJICHUIO IPAKTUYECKUX U JJAOOPATOPHBIX pabOT, OMUCAHUIO PE3YJIbTaTOB YUEHHUECKOI O
HKCTIEPUMEHTA, COOIIIOACHUIO HOPM M IIPaBUJiI Oe30MacCHON pabOThl B XUMHUECKOW J1adopaTopuu.

Peanuzanus naHHO#M mporpaMMbl B Impoliecce OOy4YEHHs] IO3BOJIMT OOydaroluMCs
YCBOUTH KITHOYCBBIC XUMHUYCCKUC KOMIICTCHINU U IMTOHATH POJIb U 3HAYCHUEC XMMHU CPCIU APYTUX
HayK O IIPUPOJE.

W3yuenune npenmera «Xumus» B yacTu (opMHpOBaHUS y OOy4arOUIUXCS HAyYHOTO
MHPOBO33PEHHUS, OCBOCHHUS OOIEHAyYHBIX METOJOB (HAONIO/EHUE, U3MEpPEHUE, IKCIEPUMEHT,
MOZ[GJ'II/IpOBaHI/Ie), OCBOCHHS TMPAKTHUYCCKOI0 TMPHUMCHCHUSA HAYYHBIX 3HAaHUM OCHOBAHO Ha
MEXIPEIMETHBIX CBA3SIX ¢ mpeameramu: «buonorusy», «['eorpadusy», «Mcropus»,
«Jlutepatypa», «MaremaTtka», «OCHOBbI 0€30IaCHOCTH KU3HEAEITEIbHOCTHY», «Pycckuii
S3BIK», «Du3uka», «IKOJIOTHUD.

IlepBoHaYa/IbHBbIE XMMHYECKHE TIOHATHUS

[Ipeamer xumun. Tema w BemectBa. OCHOBHBIE METOJBI TO3HAHWS: HAOIIOJEHUE,
W3MEpPEHHE, DKCIEPUMEHT. PU3NYECKUE U XUMHUYECKUE ABJIEHUS. UMCThIE BEIIECTBA M CMECH.
Croco0On1 pazaenenus cmeceil. Atom. Monekyna. XUMHUYECKUN SJEMEHT. 3HAKH XUMHUYECKUX
aneMeHToB. [IpocThie M ClOXHBIE BemecTBa. BalleHTHOCTh. 3aKOH TMOCTOSHCTBA COCTaBa
BemecTBa. Xumuueckue ¢dopmynbl. Mamekcel. OTHOCUTENbHAas aTOMHAsT W MOJICKYJspHas
Maccel. MaccoBas J0Ji1 XMMHUYECKOTO 3JIEMEHTa B COCIMHEHWH. 3aKOH COXPAHEHHS MAacChl
BemecTB. XuMmMudeckue ypaBHeHUs. Koaddurumentsl. YcmoBus w mOpU3HAKH TPOTEKAHUS
XUMHUUYECKUX peakiuii. MoJib — equHHIIa KOJIMYEeCTBA BeniecTBa. MoJsipHast macca.

Kucaopoa. Bonopon

Kucnopon — xumuueckuid sneMeHT W mpoctoe BemecTtBo. O30H. CoctaB Bo3ayXa.
du3nyeckue U XMMHUYECKHE CBOWCTBa Kuciopoja. I[lojiyueHme M NpPUMEHEHUE KHUCIOPOa.
TennoBoit 3¢gdekt xumudeckux peaknuid. [loHaTHe 00 AK30- W SHIOTEPMUUYECKHX PEAKIIHIX.
Boaopon — XxuMHYeCKU AJIEMEHT M MPOCTOE BeliecTBO. DU3NUeCKne U XUMMHYECKHUE CBOWMCTBA
Bojiopona. Ilomydenue Bogopona B nmabopatopuu. IlomydeHue Bogoposa B MPOMBIIIJICHHOCTH.
[Ipumenenne Bogopoaa. 3akoH ABorazpo. MoJsipHbIii 00beM ra3oB. KauecTBeHHbIEC peakiiy Ha
razoo0pasHbie BemecTBa (KUCIOPo, Bogopoa). OObeMHbBIE OTHOIICHUS Ta30B MPU XUMHYECKUX
peaKkuusx.

Bopga. PacTBopsI

Bopna B npupone. KpyroBopoT Boabl B npupojae. Ou3znyeckue 1 XMMHUYECKUE CBOMCTBA
BoJibl. PacTBOpHBI. PacTBOpMMOCTh BeliecTB B Boje. KoHlleHTpanusi pacTBopoB. MaccoBas 10s
pPacTBOPEHHOTO BEIIECTBA B pacTBOPE.

OcHOBHBIE KJIACCHI HEOPrAaHN4YECKUX COoeITMHEeH il

Oxcunpl.  Knaccudukanusa. Homenknatypa. @Dusuyeckue CBOICTBA  OKCHIIOB.
Xumuueckue cBoMcTBa OkcuaoB. [lomyuenue wu  npumeneHwe OKcuAOB. (OCHOBaHUS.
Knaccugukanus. Homenknarypa. @usndeckue cBoiicTBa ocHoBaHuU. [losydeHne OCHOBaHMIA.
XuMuyeckue cBoicTBa ocHoBaHuil. Peakmus neltpanuzamuu. Kucnotel. Kriaccuduxarms.
Homenknarypa. ®usnueckue cBoHcTBa KuciaoT. llomyuyeHne # mOpUMEHEHUE  KHUCIHOT.
XuMHuueckue cBoMcTBa KUCIOT. MuankaTopsl. MI3MeHeHne OKpacku MHAMKATOPOB B Pa3IMYHBIX
cpenax. Comu. Knaccudpukanus. Homenknarypa. dusnyeckue coiictBa coned. [lonmyuenue u
IPUMEHEHHUE coJie. XUMHUYECKHME CBOMCTBA COJIeH. ['eHeTmueckas CBA3b MEXIY KiaccaMH
HeopraHudeckux coenuHeHuil. [Ipobdiema 6€30MaCHOTO UCTIOIB30BAHUS BEIIECTB U XUMUYECKUX



peaKkuuii B MOBCEIHEBHOM KU3HU. TOKCUYHBIE, TOPIOYKE U B3PHIBOONACHBIE BEUIECTBA. bbITOBas
XUMUYECKasi FPaMOTHOCTb.

Ctpoenue atoma. Ilepuoguyeckuii 3aKOH U NMEPUOAMYECKAST CHCTEMAa XMMUYECKHX
asemeHTOB /I.U. MenaeneeBa

Crpoenue aroma: siapo, 3HEpreTudeckui ypoBeHb. CocTaB sjpa aroma: HPOTOHBI,
HeWuTpoHsl. M3otomnsl. Ilepuonnuecknii 3axkon .M. Menneneesa. llepnomudeckas cucrema
xumudeckux anemeHtoB [[.M. MenneneeBa. ®u3nueckuii CMBICI aTOMHOTO (IOPSAKOBOTO)
HOMEpa XHMHUYECKOTO JJIEMEHTa, HOMEpa TPYNNbl M TEpPHOJa MEPUOJUYECKON CHCTEMBI.
CTpoeHHE DHEPreTHUYECKUX YpOBHEW aToMoB TiepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
nepuoguueckoi cucremsl J[ .M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB aTOMOB
XUMHUYECKUX DJIEMEHTOB W MX COCAMHEHU Ha OCHOBE IMOJIOKEHUS B MEPUOJUYECKOU CHUCTEME
JI.1. Menneneesa u ctpoenus aroma. 3nadenue [lepuonuyeckoro 3akona JI.1. Menneneena.

CtpoeHue BenecTB. XUMHYECKas CBA3b

DNEeKTPOOTPUIIATEIIEHOCTh aTOMOB XHMMHUYECKUX AJIeMEHTOB. KoBalieHTHass XuMHUUecKast
CBSI3b: HEMoJIApHasi U ToJigpHasi. [loHATHE O BOJIOPOTHON CBSA3U W €€ BIUSHUU Ha (PU3HUECKHE
CBOMCTBa BENIECTB Ha ImpuMepe BoAbl. HMoHHas cBs3b. Merammueckass CBS3b. |HIIbI
KPUCTAJUTMYECKUX PEIIETOK (aToOMHas, MOJICKYJIsIpHasi, HOHHAsI, METaJuTMuecKas). 3aBUCUMOCTh
(hMBUYECKUX CBOMCTB BEIIECTB OT THMA KPUCTALNTUICCKON PEIIECTKH.

XuMHUYeCKHE peaKkiuu

[lonaTne o CcKOpOoCTM XUMHUYECKOW peakiuuu. @OakTopbl, BIHSIOMIME HA CKOPOCTH
xuMmuueckoi peakuuu. [lonstue o karamuzarope. Knaccudukanus XMMHUECKHX peakUuid MO
pa3IMYHBIM TIPU3HAKAM: YUCIY W COCTaBY HMCXOJHBIX M TIOJYYEHHBIX BEIIECTB; M3MEHECHHIO
CTENeHEH OKHCJICHUS aTOMOB XUMHYECKUX DJIEMEHTOB; MOTJIONIEHUIO WU BBIJICTICHUIO SHEPTHH.
DJIEKTPOJIMTUYECKAS TUCCOIMALUS. OJIEKTPOIUTHI U HEdNEKTpoJuThl. Monbl. KaTuonsl u
aHWOHBI. Peaknuy WOHHOTO OOMEHA. YCJOBHUS MPOTEKAHWUsS PEAKIUHd HMOHHOTO OOMEHa.
DJIEKTPOJIMTUYECKAsT ~JAUCCOIMALIMS  KUCIOT, IMIejoued u coyied. CTeneHb OKHUCIEHUS.
OnpeneneHre CTENEHUW OKHUCIEHHS AaTOMOB XHMHYECKHUX DJJIEMEHTOB B COCIMHECHMSX.
Oxucnurens. BocctanoBuTens. CyllIHOCTh OKACIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

Hemetanusl 1V — VII rpynn u ux coeguHenust

[TosoxkeHre HeMeTa/uioB B MEPHOJUYECKOM CHUCTEME XUMUYecKux siemeHToB [I.U.
Menpneneea. O0mue cBoiCTBa HEMETALIOB. ["aJloTeHbl: PU3NUECKHe M XUMHYECKHE CBOMCTBA.
CoenuHeHUs TallOT€HOB: XJIOPOBOAOPOJ, XJIOPOBOAOpPOAHAas Kuciaora u ee couu. Cepa:
¢buznueckue U xumudeckue coiictBa. COEIUHEHUS Cepbl: CEPOBOJOPOA, CYIb(UIBI, OKCHUIIBI
cepbl. CepHas, cepHUCTasi M CEPOBOJOPOJHAS KHUCIOTHI U UX coJi. A30T: (usmueckue u
xuMuueckue cBorctBa. AMMuak. Conn aMmMoHus. OKcuabl a30Ta. A30THasi KUCJIOTA U €€ COJIH.
dochop: Pusznueckue u xumuueckue cpoiictBa. CoemuHenus docdopa: oxcun docdopa (V),
opropochopHast KHCIOTa U €€ CONU. YTiepod: (usmueckne M XUMHUYECKHUE CBOMCTBA.
AnnoTtponus yriaepoza: aiamas, rpadur, xkapOuH, ¢ymiaepensl. CoeqUHEHHs Yriiepoia: OKCHJIbI
yraepoaa (I1) u (IV), yronpHas kucnoTa u ee coinu. KpemHuit u ero coequHeHusl.

MeTaJnibl M UX COCIUHEHUS

[lonoxxeHue MeTaJIOB B MEPUOAMYECKON cuUCTEeME XHUMHUYecKuxX »syemeHtoB JI.U.
MenpeneeBa. Mertamisl B mpupojie U odOmue crnocodbl ux mnonydeHus. OOmiue Qusnyeckue
cBoiicTBa MeramnoB. OOIMe XWMHYECKHME CBOWCTBA METAIJIOB: PEaKIMU C HEMeTallJaMH,
KHCIIOTaMHU, COJIAMH. DJIEKTPOXUMHUYECKUN P HANPSKEHU MeTaiuioB. lllenounbie MeTamisl u
ux coenunenus. ll{enoyHo3emMenbHbIe METAIBI U UX COCTUHEHUS. ATIOMUHUNA. AM(POTEPHOCTH
okcuga u ruapokcuaa amoMuHus. JKene3o. CoenvHEHMs Kejle3a M UX CBOWCTBA: OKCHBI,
ruapokcu bl u conn xxenesa (11 u 1),

IlepBoHaYa/IbHBIE CBeICHUS 00 OPraHUYeCKHUX BelecTBaxX

[lepBoHauanbHbIE CBECHUS O CTPOCHUHU OPraHUYECKUX BEIIECTB. YTIEBOAOPOAbl: METaH,
9TaH, STUIEeH. VICTOUHUKHN yrIeBOIOPOIOB: MPUPOIHBIN Ta3, He()Th, Yrob.
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Kucnopojacoaepxamue COEAMHEHHUS: CHUPTHI (METAHOJ, ASTAHOJ, TIHUIEPHUH), KapOOHOBBIC
KHUCIIOTHI (YKCyCHasi KMCIOTa, aMUHOYKCYCHasl KHMCIJIOTa, CTEApUHOBAs M OJIEMHOBAs KUCJIOTHI).
buonormueckn Ba)KHbIE BEILECTBA: JKUPbI, IJIIOKO3a, OeiIku. XUMHYECKOE 3arpsA3HEHUE
OKPY’KaIoILel Cpebl U €ro MOCIIEACTBUSL.

Tunsl pacyeTHBIX 321a4:

Boruncnenue MaccoBoi 10U XMMHYECKOTO AJIEMEHTA 110 (OpMYsIe COSAUHEHNUS.

YcTaHoBIIeHHE MpocTenteid (GOpMyITbl BEIIECTBA IO MACCOBBIM JIOJISIM XHMHUYECKUX
3JIEMEHTOB.

Bbrunicnenus no XMMHUYECKUM YPaBHEHMSIM KOJIMUECTBA, 00bEMa, Macchl BEIIECTBA 110
KOJIMYECTBY, 00bEMY, MacCe PeareHTOB WM MPOIYKTOB pPEaKLUU.

Pacuet MaccoBo#i 1011 paCTBOPEHHOIO BEIIECTBA B PaCTBOPE.

IIpuMepHbIe TEMBbI NPAKTHYECKHX PadOT:

JlabopaTopHoe o0opyaoBaHue U IpUeMbI oOpareHus: ¢ HuM. [IpaBuia Ge3onacHo
paboThl B XUMHUECKOH J1ab0opaTOpuHu.

OuuncTKa 3arpsi3HEHHON MOBapEHHOM COJIH.

[Ipu3Haky MpoTeKaHUss XMMUYECKUX PEAKIUH.

[Tosrydenune Kucmopoaa v U3y4eHUe ero CBOMCTB.

[Tosydenune BOgopo/1a U UI3y4EHUE €r0 CBOKCTB.

[IpuroroBieHne pacTBOPOB € ONPEIEIEHHON MacCOBOM J10JI€H paCTBOPEHHOTO BEIIECTBA.

Pemenue skcriepuMeHTaNIbHBIX 334a4 10 TeMe «OCHOBHBIE KJIaCChl HEOPTraHUYECKUX
COETMHEHUI.

Peakuun nonHoro ooMena.

KauecTBeHHbIE peakIi Ha HOHBI B PacTBODE.

[Tosnydenne aMMuaka M U3y4eHHE €ro CBOMCTB.

[Tosydenune yriaekucinoro ra3a 1 U3y4eHue ero CBOMCTB.

Pemenne sxcnepumMenTanbHbIX 3a1a4 o Teme «Hemeramnst IV — VI rpynm u ux
COEIUHEHUNY.

Pemenue sxcniepuMeHTaIbHBIX 33124 10 TeMe «MeTallibl U X COeAUHEHUSY.



Paznen I1l. TemaTnueckoe IVIAHUPOBAaHUE C YKa3aHUEM KOJIHYIECTBA YaCOB,

OTBOJMMBIX HA OCBOEHHE KaXKI0il TeEMbI

8 KUIIACC
Ne Koui- IIpumeyanue
Ne | n/m (Mcmoyib30BaHUE
n/m| B Tema ypoka Bo obopynoBanus Touku
TeMe Hacon pocra)
IlepBoHaYa/IbHBbIE XUMHYECKUE OHATHS (254)
1 1 [Ipeamer xumuu. Tena u BemecTna. 1
OcCHOBHBIE METO/IbI TIO3HAHUS:
HaOII0ZICHUE, U3MEPEHUE, IKCTICPUMEHT.
2 2 | IlpakTrueckas pabota Nel. JlabopatopHoe 1 [udposas maboparopust
000pyI0BaHNE U TIPUEMBI OOPAIIICHHUS C RELEON
HuM. [IpaBuna 6e3omnacHoii paboThI B [MudpoBoii qaTuuk
XuMHueckoi naboparopuu. CTpoeHue TEMIIEPaTyphl
IJIAMEHU. CnuproBka
Cgeya.
3 3 | ®usnyeckue U XUMUYECKUE SIBIICHUS 1
4 4 | Yucreie BemectBa U cMecu. CriocoObl 1
pasaeneHus cMecen
5 5 | Ilpaktuueckas pabota No2. Ouncrtka 1
3arpsI3HEHHON MOBAPEHHOM COJIH.
6 6 | Arom. Monekyna. 1
7 7 | XUMUYECKUH JIEMEHT. 3HAKH XUMUYECKUX 1
3JIEMEHTOB
8 8 [IpocThie U ClIOKHBIC BEIIECTRA. 1
9 9 | BaneHtHOCTh 1
10 10 | 3aK0OH IIOCTOSIHCTBA COCTaBa BEIIECTBA. 1
11 | 11 | Xumuueckue popmyisl. MHIEKCHI. 1
12 12 | OTHOCHUTENBHAS ATOMHAs U MOJIEKYJISIpHAS 1
Macchbl
13 13 | MaccoBas 10J1s1 XUMHUYECKOI0 DJIEMEHTA B 1
COEJIMHEHUH.
14 14 | BrlunciieHrne MacCOBOM JOJIM XUMHUYECKOTO 1
3JeMeHTa 1o (GopMylie COeTUHEHUS.
15 | 15 | YcranoBienwue npocreiiieii popmyIbl 1
BEIIECTBA [0 MACCOBBIM JIOJISIM
XUMHYECKUX JIEMEHTOB.
16 16 | MaccoBast 10JIsI XUMHYECKOI0 DJIEMEHTA B 1
COEIMHEHUU
17 | 17 | 3akoH cOXpaHEHUS MACcChl BEIICCTB. 1 BEChl TEXHOXUMUYECKHE
JleMOHCTpaIMOHHBINH YKCIEPUMEHT. «3aKOH WM 2JIEKTPOHHbBIE; CBEYA,
COXpaHEHUs MacChl BEIECTBY» KoJ10a riockogoHHas 250
MJT; JTOXKKa JIJISl COKUTaHUSI
BEILIECTB
18. | 18. | Xumwnueckue ypaBHeHHs. KoadduiimeHTsI. 2
19 | 19
20 | 20 | YcioBus M IPU3HAKK IPOTEKAHUS 1

XUMHUYCCKUX pCaKI_II/Iﬁ .




21

21

[Ipaktuyeckas padora Ne3. [IpusHaku
MIPOTEKAHUS XUMUYECKUX PEAKIIUM.

22

22

MouJib — eIMHHLIA KOJIMYECTBA BEILECTBA.
Momnspnas macca.

23

23

Mounsipaas macca.

24

24

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

25

25

Boruncnenus no XMMHUYECKUM YpaBHEHUSIM
KOJINYECTBa, 00beMa, MacChl BEIIECTBA IO
KOJIMYECTBY, 00BEMY, Macce peareHTOB Win
IPOJYKTOB PEAKIIMH.

Kucaopoa. Bogopona (94)

26

Kucnopon — xumu4decKkuii 3€EMEHT U
npocroe BeulectBo. O30H. CocTaB Bo3yXa.

27

duznueckre U XUMUYECKHE CBOMCTBA
KHUCJI0pPO/Ia.

28

w

[Tony4yeHue u NpuMEHEHNE KUCIOPOIa.

29

[IpakTnueckas padota Ned. Ilonyuenue
KHCJIOPOJA U U3Y4EHHE €r0 CBOICTB.

30

Boaopoa — XUMHUYECKHI 37IEMEHT U
npocroe BemiecTBo. [loryaenne Boiopoia B
naboparopun. [TomydeHue Boiopoia B
MTPOMBIIICHHOCTH.

31

duszndeckne U XUMHUUECKHE CBOMCTBA
Bosiopona. [IpuMenenne Bogopoa.
KadecTtBeHHbIC peakiiuy Ha ra3000pa3HbIC
BelecTBa (KUCIOPOI, BOJAOPOI).

32

[IpakTtuueckas padota NeS. [Tomydenne
BOJIOPO/JIa U M3YYEHUE er0 CBONCTB.

33

3akoH ABorazpo. MoJsipHbIH 00BEM Ta30B.
OO0beMHbIe OTHOLIEHUS Ta30B MPH
XUMHUYECKUX PEAKIHSIX.

34

BrrunciaeHus mo XUMHYECKUM YpPaBHCHUSAM
KOJINYECTBA, 06’BeMa, MacCChl B€IICCTBA 110
KOJIN4YCCTBY, 06’beMy, MaccCe p€arcHTOB UJIX
IIPOAYKTOB pCAKIINU.

Bona. PacTBopbl. (54)

35

Bona B npupone. KpyroBopot BoibI B
npupoie. Pu3nvecKkre U XUMHUECKHe
CBOMCTBa BOJBI. [leMOHCTpaIlMOHHBIN
JKCIIEPUMEHT .

«Pa3no>xeHue BoAbl AIEKTPUUECKUM
TOKOM.

npubop IS ONBITOB €
EKTPUICCKUM TOKOM;
UCTOYHUK MOCTOSIHHOTO
TOKa: MPOOUpKH — 2 IIT. ,
IPOHYMEPOBAHHBIE;
JTY4YHHKA; CIHMPTOBKA,
npoOKH — 2 1T, MUHIIET.

36

PactBOpbI. PacTBOPUMOCTB BEILIECTB B BOJE.
KoHnuenTpauus pactBopoB. MaccoBas 101
PacTBOPEHHOTO BEILIECTBA B PACTBOPE.

37

Pacuer maccoBoil 1011 pacCTBOPEHHOTO
BEIllECTBa B pacTBOPE.
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38 4 | Ilpaktuueckas padorta Ne6. [Ipurorosnenue 1
pacTBOPOB C ONPEEIEHHOW MaCCOBOM
JI0JIEN paCTBOPEHHOTO BEIIECTBA.
39 5 | Kontponbhas pabota Ne2 mo teme 1
«Kucnopox. Bonopoxn. Bonay.
OcHOBHBIE KJIACCHI HEOPraHuveckux coexnuenui (174)
40 1 | Oxcuapl. Knaccudukanms. Homenkiatypa 1
41 2 | ®u3nYecKue CBOWCTBA OKCHJIOB. 1
XUMHYECKUE CBOMCTBA OKCUIOB.
42 3 | lomyuenne u mpuMeHEHHE OKCHIOB. 1
43 4 | OcnoBanwms. Kimaccuduxanus. 1
Howmenknarypa
44 5 | dusnueckue CBONCTBa OCHOBAHMIA. 1
[Tosyaenne ocCHOBaHMIA.
45 6 | XuMudeckue CBOMCTBA OCHOBAHUIA. 1 [Mudposas nabopaTopust
JlaGopaTopHblii oTIBIT . «OCHOBAHUS . RELEON
Peakuus HeWTpanmuzanum» Hudposoii pH. mtatus ¢
32)KUMOM; TTSTh
XUMHUYECKHX cTakaHOB (25
MJ1); TPOMBIBAJIKA.
46 7 | Kucnotsl. Knaccudukanus. 1
Howmenknarypa. ®usnueckue CBOMCTBA
KHCIIOT.
47 8 | IlomyueHnue u mpUMEHEHUE KUCIIOT. 1
48 9 XUMHUYECKHE CBOMCTBA KUCIIOT. Peaxiius 1
HEUTpaIM3aluu.
49 | 10 | Ungukaropsl. U3MeHeHne okpacku 1
WHJMKAaTOPOB B Pa3IMYHbIX Cpeaax.
50 | 11 | Comu. Knaccudukarus. Homenkmarypa. 1
®u3nyecKue CBOMCTBA COJIEH.
51 | 12 | IlomyueHue U MPUMEHEHHUE COJICH. 1
52 | 13 | Xumuueckue cBOWCTBA COJICH. 1
53, | 14, | I'enetmueckas CBsI3b MEXY KJIacCaMU 2
54 15 | HeopraHWYECKUX COCTUHCHHM.
55 | 16 | IIpaktuyeckas padbota Ne7. Pemenue 1 [udposas nabopatopust
AKCIIEPUMEHTAJIBHBIX 33724 110 TeMe RELEON
«OCHOBHBIE KJIACChl HEOPTaHUYECKHIX [udposoii pH. mratus ¢
coenuHeHuiy. «Onpenenenue pH 32)KUMOM; TISITh
pPacTBOPOB KHUCIIOT U HIETOYEH» XHUMHUYECKHUX CTaKaHOB (25
MJT); TPOMBIBAJIKA.
56 | 17 | KontposbHas paboTa Ne3 o teme 1
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COCMHEHUI.
Crpoenne atoma. Ilepuoanyecknii 3aK0H U EPHOANYECKAS
cucreMa xuMu4ieckux 3jemenToB /I.U. MennaeneeBa (54)
57 1 | Crpoenue aToma: s/1po, SHEPreTUICCKHUH 1
ypoBeHb. CocTaB spa aToMa: MPOTOHBI,
HEUTpOHBI. M30TOIBI.
58 2 [lepuoanueckas cucreMa XUMUYECKHX 1
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anemeHTOB JI.1. Menneneera. ®uszndeckuit
CMBICJI aTOMHOTO (TIOPSIIKOBOT'0) HOMEPA
XUMHUYECKOTO AJIEMEHTa, HOMepa IpYIIIbl U
[epUO/Ia IEPUOAUIECKON CUCTEMBI.

59

w

ITepuoguueckuit 3akon .M. Menzeneesa.

60

CrpoeHue IHEPreTUYECKUX YPOBHEH
aTOMOB TIepBbIX 20 XUMUYECKHUX 3JICMEHTOB
nepuoanydeckon cucremsr .M.
Menaeneena.

61

3aKOHOMEPHOCTU U3MEHEHUSI CBONCTB
aTOMOB XMMUYECKHUX JIEMEHTOB U HX
COCIMHEHUH Ha OCHOBE TOJIOKEHHS B
nepuoanueckoit cucreme .M. Menneneena
U CTPOCHHS aToMa. 3HAUCHHE
[Tepunoguueckoro 3akona JI.1.
Menneneena.

CtpoeHnue BeniecTB. XuMH4YeCcKas CBA3b (44)

62

1

HNonHas cBA3b.

63

2

DIIEKTPOOTPUIIATETLHOCTh ATOMOB
XUMHYECKNX 3JeMeHTOB. KoBaieHTHas
XUMHYECKas CBSA3b: HEMOJISIPHAS U
noJisspHas. [loHsTHE O BOAOPOAHOM CBS3U U
€€ BIMSHUY Ha (U3NUECKHE CBOMCTBA
BENIECTB HA MPUMEPE BOJIBI.

64

w

Mertannnueckas CBA3b.

65

Tunsl KPUCTATTMYECKUX PEIIETOK
(aToMHas1, MOJIEKYIIsSIpHasi, HOHHAS,
MEeTaJUTMYECKas). 3aBUCUMOCTh (PU3MUECKHIX
CBOMCTB BEIIECTB OT THIA
KpUCTAJUTMUECKOM peteTku. druHaHcoBast
rpaMOTHOCTb. J[eMOHCTpAaIIMOHHBII
skcniepuMeHT. «Temmneparypa miaBieHus
BELIECTB C Pa3HbIMH TUIIAMU
KPUCTAJUTMUECKUX PEIIETOK)»

[udposas maboparopust
RELEON

Hudposoii naTank
TEeMIIEepaTyphl IIATUHOBBIH;
JATYUK TeMIIepaTypbl
TepMOMapHbIi

Xumuyeckue peakuuu (34)

66

Crenenb okucnenus. OnpeaeneHue
CTEIIEHU OKUCJIEHUS aTOMOB XUMUUYECKUX
3JIEMEHTOB B COCIUHEHUSAX.

67

Oxucaurenb. BoccTtanoBUTENE.

68

KontponsHas padora Ne4 mo teme
«Ctpoenue aroma. Ilepronnueckuii 3aKkoH
J.1. MenneneeBa. CTpoeHHE BELECTBA»

IloBTOpenue (24)

69,
70

1,2

IToBTOpEeHune
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9KJIACC

Ne Kou- IIpumeyanue
Ne | m/m (McnmoJib30BaHue
Tema ypoka BO
nm| B odopynoBanus Touku
TEeMe acon pocra)
XuMnueckue peakinum(24)

1 1 | Crenens okucneHus. OKUCIUTEND. 1
BoccranoBurens

2 2 | CymHOCTh OKUCIUTENHHO-BOCCTAHOBUTEIBHBIX 1
peaKuui.

Kucaopoa. Bonopoa (14)

3 1 | TerutoBo#i 2pPeKT XUMUIECKUX PEAKITHIA. 1 [Mudposas
[TonsiTHE 00 9K30- ¥ SHIOTEPMUUECKHUX naboparopust
peakuusx. JleMoHCTpallMOHHbBIN YKCIIEPUMEHT. RELEON
«TennoBoit 53pPexT pacTBOPEHUS BELLIECTB B [MudpoBoii gaTuuk
BO/JIE» TeMIIepaTyphI

TJTATUHOBBIN
Xumuyeckue peakuuu (94)

4 1 | IlonsTHEe O CKOPOCTU XUMUYECKOH peaklnu. 1 [udposas
@DakTophl, BAUSIIONIME Ha CKOPOCTh XUMUYECKOU naboparopust
peakuuu. [Tonsitue o karanuzarope. RELEON
JleMoHCTpalMOHHBIN ONBIT. «M3ydeHue BIusHus [Mudposoii gaTunk
pa3nu4HbIX (PaKTOpOB TEeMIIepaTyphbl
Ha CKOPOCTh PEaKIun» MJIATUHOBBIN

5 2 | Knaccudukarus XMMHYSCKUX peakIuid 1o 1
Pa3IMYHbBIM MPU3HAKAM: YHUCITY U COCTaBYy
HCXOJHBIX U MOJYYEHHBIX BEIIECTB; U3MEHEHUIO
CTEeTEeHEN OKUCIICHHUS] aTOMOB XUMHUYECKUX
3JIEMEHTOB; MOTJIOMICHUIO WU BBIJICICHUIO
SHEPTruHu.

6 3 DIEeKTPOTUTHYECCKAS TUCCOIUALIHSL. 1

7 4 | DIEKTPOJIUTHI M HEAJIEKTPOJIUTHL. VIOHBI. 1 [udposas
Karuons! u annonsl. JJabopaTopHbIii OMBIT . naboparopust
«CunbHBIC U CITA0BIC AICKTPOJIUTHI RELEON

Hudposoii naTunk
AIIEKTPOTIPOBOJHOCTH

8 5 DIIEKTPOJIMTUYECKAS TUCCOLIMAIIUS KUCIIOT, 1
[IEJIOYEN U COJIEH.

9 6 Peakiiuu nonnoro oomena 1

10 7 | YcioBus NIpoTeKaHUs peaklMid HOHHOTO 1
oOMeHa.

11 8 | Ilpaktnueckas padota Nel. Peakiiuu HOHHOTO 1 [Tudposas
oOMeHa. nabopaTopus

RELEON
[udporoii gaTunk
JIEKTPONIPOBOJHOCTH

12 9 | KonrponbHas padota Nel o reme 1

«XUMUYECKUE PEAKITUN.
Hemeranasl IV — VII rpynn u ux coenunenust (264)
13 1 | IlonoxeHne HEMETAIIOB B IEPHOINUECKON 1

CUCTEMEC XUMHUYCCKHUX JJICMCHTOB I[I/I




Menneneesa. OOI1E CBOMCTBA HEMETAILIOB.

14 2 | T'anorensl: pU3N4ECKUE U XUMHUECKHUE 1
CBONCTBA.
15, | 3,4 | CoeauHeHus TaJIOTEHOB: XJIOPOBOJAOPO/I, 1
16 XJIOPOBOJOPOIHASL KUCIIOTA U €€ COJIH.
17 5 | Cepa: pusndeckue U XMMUICCKUE CBOKCTRA. 1
18 6 | CoenuHEHHUs CEPBI: CEPOBOIOPOI, CYIb(HIBL, 1
OKCH/IBI CEPHI.
19 7 | CepHucTas 1 cepoBOJOPOIHAS KUCIOTHI U UX 1
COJIH.
20, | 8,9 | Cepnas kucinoTa. 1
21
22 | 10 | KonutposbHas paboTa Ne2 o teme 1
«Hemertambny
23 | 11 | AzoT: pusHyecKre U XUMUIECKHE CBOICTBA. 1
24 | 12 | Ammuax 1
25 | 13 | Conu ammonwusi. JIabopaTOpPHBIi OTIBIT. 1 [udposas
«O0pazoBaHue coieil aMMOHUS» nabopaTopust
RELEON
[Mudposoii gaTuuk
AIIEKTPOTIPOBOIHOCTH
26 | 14 | [Ipakruueckas padora Ne2.[TomydeHne ammuaka 1
Y U3Y4YE€HHE €r0 CBOMCTB.
27 15 | Oxkcunsl a3zora. 1
28, | 16, | A30oTHAas KMCJIOTA U €€ COJIH. 1
29 | 17
30 | 18 | ®ocdop: puznueckre u XUMHIECKHE CBOMCTBRA. 1
31 | 19 | Coenunenus docdopa: okcua pochopa (V), 1
oprodochopHast KUCIIOTa U €€ COJIH.
32 | 20 | Yrueponx: ¢puszHyecKre U XUMHYCCKHAE CBOMCTBA. 1
AJnotpormus yriepoja: anmas, rpagur, KapOouH,
GbynnepeHsl.
33 | 21 | Coeamuenus yriepona: okcuzisl yriaepoaa (1) u 1
(V).
34 | 22 | CoeauHeHus yriepoja: yrojibHas KUCIOTa U €€ 1
COJIH.
35 | 23 | [Ipaktuueckas paborta Ne3. [Tomydyenue 1
YIJIGKHUCIIOTO Ta3a U U3yYCHHUE €r0 CBOWCTB.
36 24 | KpemMHUl 1 €ro COeTMHCHHUS. 1
37 | 25 | IIpaktudeckas pabota Ned. Perrenue 1
IKCIIEPUMEHTAIBHBIX 33124 110 TEME
«Hewmeramner 1V — VI rpynn u ux
COCIVHEHUN.
38 | 26 | KoutposbHas paboTa Ne3 o teme 1
«Hemeranns»
Metaunbl 1 ux coeguHenns (144)
39 1 [TonoxeHne MeTaIoB B NEPHOINYECKOMN 1

CUCTeMe XUMHUYeCKHuX dnemeHToB J[.1.
MenneneeBa. O0mue Gpundeckre CBONCTBa
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MeTamioB. @uHaHCOBas T'paMOTHOCTb.

40 2 | Metamisl B IpUpojie U 00IIUE CIIOCOOBI UX 1
MOJTY4CHUSL.
41 3 | O0mue XuMHIECKHE CBOMCTBA METAJIOB: 1
peaKIuu ¢ HeMeTallJIaMH, KHCIIOTaMHU, COJISIMH.
42 4 | DIEeKTpOXUMUYECKUH P HAPsHKEHUI 1
METAJIJIOB.
43, | 5,6 | lllenounsie METAIILI M KX COECIUHEHUSL. 2
44
45, | 7,8 | lllenouyno3eMenbHbIE METAILIBI M X 2
46 COCITMHEHUSI.
47 9 | AmoMuHUI. 1
48 | 10 | AmdpoTepHOCTh OKCH/IA M THIPOKCHIA 1
QTFOMUHHUS.
49 | 11 | XKemne3o. 1
50 | 12 | CoeauHeHwus xene3a M KX CBOMCTBA: OKCH/IBI, 1 [Mupposas
ruapokcu bl u conn xkenesa (1 u 111). nabopaTopwst
JlaGopatopusiii onbIT N2 11. «XKeneso. RELEON
OKucIIeHHE XKene3a BO BIIAXKHOM BO3yXe» [Mudposoii gaTuuk
JTABJICHHSI
51 | 13 | IIpaktudeckas padota NeS. Perenue 1
IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTasuTbl
Y UX COCJIMHCHUS.
52 | 14 | KontpoasHas pabota Ne4 o teme «MeTtaisl 1 1
UX COCTUHCHUSD)
IlepBoHayasbHBIE CBeleHUs 00 OpraHuvdecKux BemecrBax (144)
53, | 1, 2 | IleproHavanbHbBIE CBEACHUS O CTPOCHUHN 2
54 OPraHNYeCKUX BEIIECTB.
55, | 3,4 | YrneBomoposl: METaH, ITaH. 2
56
57 5 YTIeBOAOPOIbI: ATHIICH. 1
58 6 | McTo4HMKH yIiIeBOIOPOIOB: IPUPOIHBIN ra3, 1
He(dThb, yrob.
59 7 Kucnopoaconepxaiiye COeIMHEHUSI: CTUPTHI 1
(MeTaHOJI, ATaHOJI, TJIUIEPUH)
60, | 8,9 | Kucnopojcoaepxaiiye CoeIMHCHHUS 2
61 KapOOHOBBIE KUCIOTHI (YKCYCHAst KUCIIOTA,
CTEapHHOBAs M OJICHHOBASI KHCIIOTHI,
AMHHOYKCYCHAsl KUCJIOTA).
62 10 | buosorndecku BaKHbIC BEIIECTBA: KHUPBHI. 1
63 11 | Buosornuecku BakHbIE BELIECTBA: TJIFOKO3A. 1
64 | 12 | buonoruyecku BasKHbIE BEIIECTBA: OCIIKH. 1
65 | 13 | KontposbHas padota Ne 5 «IlepBoHauanbHble 1
CBEJICHHSI OPTaHUYECKHUX BEIIECTBY.
66 | 14 | Xumuueckoe 3arpsiz3HEHUE OKpYXKarolei cpe/ibl 1
U €T0 MOCIIECTBUSI.
OcCHOBHBIE KJIACCHI HEOPTraHUYECKHUX COeJMHEeHUH (24)
67 1 | [IpoGiema 6e30MaCHOTO UCHOIB30BAHUS 1

BCIICCTB U XUMHNYCCKHNX pCaKI_II/Iﬁ B
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HOBCEIHEBHOU KU3HU.

68 2 | TokcuuHble, TOPIOYNE U B3PHIBOONIACHBIE
BeniecTBa. beIToBas XuMHuyecKkast FpaMOTHOCTb.
IHoBTOpeHue (24)
69, | 1,2 | IloBTOpenue
70
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