«YTBepKIA0»
JIMpEKTOp LIKOJIBI

Vo Jtezee< J1LC. lagueBa

Pabouas mporpaMmma
10 XUMUHU

Ha 2022-2023 yueOHbIil ro
g 8-9 kmaccosn



IlosicHuTeILHASI 3aIIMCKA

Pabouast mporpaMma 1mo XMMHH MOCTPOCHA HA OCHOBE (PYHJIAMEHTAIBHOTO SjIpa COJEPKaHUS
OCHOBHOTO 00111eT0 00pa3oBaHus, TpeOOBAHUHN K PE3yIbTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTelbHOM
MPOrpaMMbI OCHOBHOTO 00IIIero o0pa3oBaHus, TpeOOBaHUM K CTPYKTYpEe OCHOBHOM 00pa3oBaTebHOM
MPOrpaMMBI OCHOBHOTO 0OIIero 0o0pa3oBaHWs, MPOMHMCAHHBIX B DefepanibHOM TOCyAapCTBEHHOM
00pa3zoBaTeIbHOM CTaHJapTe OCHOBHOTO 00miero oOpa3zoBaHus, a Takke KoHIENuuu gyXOBHO--
HPABCTBEHHOT'O Pa3BUTHS U BOCIIUTAHUS TpakaanuHa Poccun.

[IpenogaBanue ydeOHOTO Kypca «XUMHUW» B OCHOBHOM IIIKOJIE OCYIIIECTBIISIETCSI B COOTBETCTBHH C

OCHOBHBIMHM HOPMATHBHBIMH JIOKYMEHTAMH U MHCTPYKTHBHO METOINYCCKUMU MaTepHaTaMH:

v’ 3akon Poccuiickoit ®enepaiun «O6 obpasosanuu B Poccuiickoit @enepanum» ot 29.12.2012r.
Ne273-@3;

v\ @®enepanbHbIl TOCYIAPCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPT OCHOBHOTO OOLIEro o0pa-
30BaHUs, YTBEPXKACHHBIM TpukazoM MwuHoOpHayku Poccum ot 17.12.2010 Ne 1897 «O6
YTBEPXJACHUU U BBEACHUU B JieHiCcTBUE (eAepalbHOIO TOCyIapCTBEHHOIO0 00pa30BaTEIbHOIO
CTaHJIapTa OCHOBHOTO oO0miero obOpazoBaHus» (B pena. mpukaza MwuHoOpnayku Poccuu ot
29.12.2014 Nel1644)

v' Xumus. PaGoune nporpamMmel. IIpeaMeTnas muaus yueOuukos Pymsutuc I'.E., ®enpaman O.T.
8—9 kmaccel — M.: [Ipocsemienue, 2016 1.

v IlpumepHas pabouas mporpaMMa IO XUMHU JUIs 8—9 KIAcCOB C HCIIOJIB30BAHHEM

obopynoBanus neHTpa «Touka pocta»

Ha 0a3e nentpa «Touka pocta» obecnieunBaercs peanusanus o0pa3oBaTeNIbHbBIX IPOrpaMm
€CTECTBEHHOHAY4YHOH M TEXHOJOIMUECKOM HalpaBlIeHHOCTEH, pa3pabOTaHHbIX B COOTBETCTBUHM C
TpeOOBaHMUAMH 3aKOHOAATENILCTBA B chepe oOpa3oBaHus U ¢ yuérom pekoMmeHaanuit denepanbHOro
orneparopa yueOHoro npeamera «Xumus». OOpa3oBaTenbHas IporpaMma IM03BOJISIET HHTETPUPOBAThH
peanu3yeMble MOIXO0bl, CTPYKTYPY M COJIepKaHHe IPU OpraHu3ay oOydeHus
XUMuHU B 8—9 Kitaccax, BBICTPOEHHOM Ha 0a3e J11000T0 U3 IOCTYIHBIX y4eOHO-METOINUECKUX
koMmrekcoB (YMK).

Hcnonb3oBanue obopynoanus «Touka pocra» mnpu peanusanuu ganHoi Ol nmo3BosseT co3nath
YCIIOBUSL:
* JUISl PACIIMPEHUS COJePKAHMUS IKOJIBHOTO XMMUYECKOTO 00pa30BaHMS;
* JUIs1 IOBBIIIEHUS [TO3HABATEIbHON aKTHBHOCTH O0YYaIOLINXCS B €CTECTBEHHOHAYYHOI 06acTu;
* JUIS Pa3BUTHA JIMYHOCTH peO&HKa B mporiecce 00ydeHUs: XUMUH, ero crocoOHocTel, (hopmMupoBaHUs
U YZOBJIETBOPEHHUS COL[MAIBHO 3HAUUMBIX MHTEPECOB U MOTPEOHOCTEH;
* 11 paboThl ¢ OJAPEHHBIMU ILIKOJBHUKAMM, OpPraHH3allMd MX Pa3BUTHUA B Pa3JIMUHBIX 00IACTAX
00pa3oBaTebHON, TBOPUECKON JAEATEIBHOCTH.

[Ipennaraemas mporpamma 1o XMMHH PacKpbIBAaeT BKJIAJ] yUeOHOT'O IPEMETa B IOCTUKECHUE



1eJIell OCHOBHOTO 0011ero 00pa3oBaHus U ONPEIEISeT BaXXHEHIITNE COIepKATeIbHbIC IMHUN
IpeaMera:

® «BEIIECTBO» — 3HAHHE O COCTaBE M CTPOCHUM BEIIECTB, MX CBOMCTBAX MU OHOJIOTHYECKOM
3Ha4YCHUY;
® «(XMMMYECKas peakluMs» — 3HAHME O IPEBPALCHUSIX OJHUX BEIIECTB B JPYyrue, YCIOBUAX

MPOTEKAHUS TAKUX MPEBPAIICHUHN U CI0CO0aX YIPABICHHS PEAKIUSIMU;

® (IIPUMCHCHHE BEIISCTB» — 3HAHUE M OIBIT OE301MaCHOTO 0OpAIICHHs C BENICCTBAMH, MaTepHaIaMu
U TIpoIieccamMu, HEOOXOIUMBIMU B OBITY M Ha MPOU3BO/ICTBE;

«SI3BIK XMMHUU» — ONEPUPOBAHUE CUCTEMOM BAKHEUIIIMX XMMHYECKUX MOHATHM, 3HAHUE XUMUYECKOU
HOMCHKJIATYPHI, a TaKXKe BIAJCHUC XHMHUYCCKOW CHUMBOJIMKOW (XUMHYECKHMH (opMyliaMu U
YpaBHEHUSMH).






HJIaHI/IpyeMBIe pPe3yJbTaTbl 0CBOCHUA yqeﬁnoro npeamera

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
o0rm1ero oOpa3oBaHusl JOJHKHBI OTPAXKaTh:

1) BocnHMTaHHE POCCHUCKOW TPaXKIAHCKOW HMICHTUYHOCTH: NATPHOTH3MA, YBAKCHHS K
OteuecTByY, MPOILIOE U HACTOSIEE MHOTOHAIIMOHAIBHOIO Hapoja Poccun; ocosHanue cpoeit
THUYECKOM NPUHAJUICKHOCTH, 3HAHUE UCTOPHH, SI3bIKA, KYJIBTYpPBl CBOEIO Hapoa, CBOETr0O Kpasl,
OCHOB KYJIbTYPHOTO HAaciequsi HapoJoB Poccuum M yenoBedecTBa; yCBOCHUE I'YMAaHUCTHUYECKHX,
JEMOKPAaTUYECKUX U TPAJULMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIBHOIO POCCUIMCKOrO OOIIECTBa;
BOCIIUTAaHKWE YyBCTBA OTBETCTBEHHOCTH U J0Jra repea PoauHoi;

2) GpopMHpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJaroIMXxcsi K CaMOpPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIMHM K OOYYEHUIO U
MMO3HAHUIO, OCO3HAHHOMY BBIOOPY U IMOCTPOCHHIO JalbHEHIIEeH WHAMBHUIYaJbHON TpaeKTOpUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHUpe Ipodecchii U MpodeccnoHaIbHBIX IPEAIOYTEHUH ¢
Y4E€TOM YCTOMYMBBIX I103HABAaTEIbHBIX MHTEPECOB, a TaKXe Ha OCHOBE (POpMHUpPOBAHUS
YBa)XXUTEIBHOTO OTHOLIEHUS K TPYy, Pa3BUTHUS OIbITA YYAaCTHs B COLUATBHO 3HAYHMOM TPY/IE;

3) ¢dopmupoBaHKE IEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKM M OOIIECTBEHHOM MPaKTUKW, YYUTHIBAIOLIETO  COLMAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOI000pa3ue COBPEMEHHOTO MHPA;

4) popMupoBaHUE OCO3HAHHOTO, YBOKHUTEIBHOTO M JTOOPOXKENIATETHHOTO OTHOIICHHS K
IPYroMy 4YelIOBEKYy, €r0 MHEHHMIO, MHPOBO33PEHMIO, KYJIbTYPE, S3BIKY, BEpE, T'PakJaHCKOU
MO3ULUHU, K UCTOPHUH, KYJIbTypE, PEIIUIHH, TPAIULUAM, S3bIKaM, LICHHOCTSAM HaponoB Poccun n
HapoJ0B MHUPA; TOTOBHOCTH U CIIOCOOHOCTH BECTH AMANIOL C JPYTMMH JIOJABMHU U JOCTHraTh B
HEM B3aMMOIIOHMMAaHUS;

5) ocBoeHHE COIMANBHBIX HOPM, IPaBHJI TIOBECHUS, posieil M (OPM COLHANBHON KU3HH
B Ipymmax M cooOIlecTBaX, BKIOYas B3pOCIble U COLMANbHBIE COOOIIECTBA; y4yacTue B
LIKOJIBHOM CaMOYIPaBJIEHUU U OOILECTBEHHOM kHU3HU B MpE/EIax BO3PACTHBIX KOMIETEHIHH ¢
YUETOM PErMOHAJIBHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX U 3KOHOMUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOTO CO3HAHHS M KOMIETEHTHOCTH B PEIICHUH MOPAIBHBIX MPOOIeM
Ha OCHOBE JIMYHOCTHOIO BbIOOpa, (OPMHPOBAHME HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOTO
MIOBEJICHUsI, 0CO3HAHHOTO Y OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHBIM ITOCTYIIKAM;

7) GopmupoBaHHE KOMMYHUKATUBHOI KOMIIETCHTHOCTH B OOIICHHU U COTPYIHHUYECTBE
CO CBEPCTHUKAMH, JETbMM CTApUIETO M MIIAJIIEr0 BO3PACTa, B3POCIBIMM B IIPOLECCE
o0Opa3oBaTesibHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIe10BaTENbCKON, TBOPUECKON U IPYrUX
BHJIOB J€ATEIbHOCTH;

8) popmupoBaHUE IEHHOCTH 3/I0POBOTO M 0E30MaCHOr0 00pa3a KHU3HHU; YCBOCHHUE IIPABHII
WHAMBUIYAIBHOTO M KOJUIEKTUBHOIO O€30MaCHOTO TMOBEICHUS B YPE3BbIUANHBIX CUTYalMX,
YTPOJKAKOLIUX KU3HU U 3J0POBBIO JIIOJIEH, IPaBUII IOBEACHNS HAa TPAHCIIOPTE U HA 0pOrax;

9) popmHpoBaHHE OCHOB DKOJOTHYECKOW KYJIBTYPbI, COOTBETCTBYIOLICH COBPEMEHHOMY
YPOBHIO DKOJIOTMUECKOTO MBILIUIEHUS, Pa3BUTHE OIbITA JKOJOTMYECKHM OPHEHTHPOBAHHOMN
pedIeKCUBHO-0IICHOUHON U MPAKTHUUYECKON AEATEIbHOCTH B )KU3HEHHBIX CUTYalLlUsX;

10) oco3HaHMe 3HAYCHUS CEMbH B JKMU3HH YEJIOBEKa M OOIIECTBA, MPHUHATHE IICHHOCTH
CeMEWHOM KHU3HH, YBAKUTEIbHOE U 3a00TIMBOE OTHOIIEHUE K YWIEHAM CBOCH CEMbH;

11) pa3BUTHE SCTETHUYECKOTO CO3HAHUS Yepe3 OCBOCHUE XY/I0KECTBEHHOTO HACIEeIUs
HapoJ0B Poccuu 1 Mupa, TBOPUECKOH EATENBHOCTH 3CTETUYECKOIO XapakTepa.
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MertanpeaMmeTHble pe3yiabTaTbl OCBOEHHS OCHOBHOM 0Opa30BaTeNbHON MpOrpamMmbl
OCHOBHOTO 00111ero 00pa3oBaHus JODKHBI OTPAXKaTh:

1) yMeHHE CaMOCTOSTENIBHO ONPENeNsATh eI CBOEro OOy4eHUs, CTaBUThb U
(dbopmynupoBath A5 ce0sl HOBBIE 33/1a4M B y4eOe M MMO3HABATEIbHON JIEATETLHOCTH, Pa3BUBATh
MOTHUBBI U1 UHTEPECHI CBOEH II03HABATEIBHOMN JEATEIBHOCTH;

2) YMCHHE CaMOCTOSTEIBHO IUIAHUPOBATh NYTH JOCTHIKCHHUS IIeJield, B TOM 4YHCIIEe
aJIbTepHATHBHBIE, OCO3HAHHO BHIOMpATh Hanbosee 3 (heKTUBHBIC CIIOCOOBI peHICHUsT y4eOHBIX U
[I03HABaTENbHbIX 3a/1a4;

3) yMEHHE COOTHOCHTH CBOM JICHCTBHSI C IUIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIICCTBIISATH
KOHTPOJIb CBOEM JNIEATENbHOCTU B MPOLIECCE TOCTUKEHHUS DPE3yibTara, OINpPENesTh CHOCOObI
NeUCTBUI B paMKax MpeAsIoKEHHbIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JEHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHUCS CUTYAIIUEN;

4) yMeHHWe OlCHMBaTh IMPABWJIBHOCTh BBIMOJHCHUS Y4eOHON 3ama4n, COOCTBEHHBIC
BO3MOYHOCTH €€ PEIICHU;

5) BnageHWe OCHOBAMH CaMOKOHTpOJIS, CAMOOICHKH, TMPUHSATHS pEIICHUH U
OCYILIECTBJIEHUSI OCO3HAHHOTO BhIOOpA B Y4eOHOI U MM03HABaTEIbHON AEITEIbHOCTH;

6) ymeHue ompenensaTh MOHATHSA, CO3/aBaTh OOOOIICHUS, YCTaHABIWBATh aHAJOTHH,
KJIaCCU(UIMPOBATh, CAMOCTOATEIbHO BHIOMPATh OCHOBAaHUS U KPUTEPUU AJs KiIaccu(UKalUH,
YCTaHABIMBATh  IPUYMHHO-CJIEJCTBEHHBIE  CBSI3H, CTPOUTH JIOTUYECKOE  paCCYXKJEHHE,
YMO3aKIl04eHne (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTHH) U JIeNIaTh BBIBO/IBI;

7) yMeHHe cO3[aBaTh, MPUMEHITH M NPE0OpPa3OBBIBATH 3HAKH M CHMBOJIBI, MOJCIH U
CXEMBI JJIs pelIeHus y4eOHBIX U O3HABATENbHBIX 3a/1a4;

8) cMBICITOBOE UTEHHE;

9) yMeHHEe OpraHH30BBIBATH y4€OHOE COTPYTHHYECTBO M COBMECTHYIO JCSTEIHLHOCTDH C
YUUTENEM U CBEPCTHUKAMHU; pabOTaTh MHIMBUAYAIBHO U B IPYIIE: HAXOIUTh 00IIee pelIeHue 1
paspeniatb KOHQJIMKTHI HA OCHOBE COTJIACOBAHUS MO3ULIUHI U y4eTa HHTEPECOB; (pOpMyIMpoBaTh,
apryMEeHTHPOBATh U OTCTauBaTh CBOC MHEHHUE;

10) ymeHHe OCO3HAHHO HCIIOJB30BATh PEYEBBIC CPEACTBA B COOTBETCTBUH C 3agadyci
KOMMYHHUKAIIMM JJIs1 BBIPAXKEHMSI CBOMX UYYBCTB, MbICIEH M NOTPeOHOCTEH; IUIAHUPOBAHUSA U
pPEryJILIMA CBOEH NEATENBHOCTH; BIAJCHUE YCTHOW M IMCBMEHHOM pPEYbl0, MOHOJIOIMYECKOU
KOHTEKCTHOM peyblo;

11) ¢dopmupoBaHHEe U pa3BUTHE KOMIIETCHTHOCTH B O0OJAaCTH HCHOJIb30BaHHS
MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHoJorui (manee - MKT kommereHuun), pa3BUTHE
MOTHBAlMM K OBJIAJICHUI0 KYJIbTYpPOM aKTHBHOIO IIOJIb30BAHMS CIOBapsAMM M JIPYTMMHU
IIOMCKOBBIMU CUCTEMaMHU;

12) hopmupoBaHue U pa3BUTHE 3KOJOTMYECKOTO MBIIIJICHHS, YMEHUE MIPUMEHSITH €ro B
M03HABAaTEIbHON, KOMMYHMKAaTHBHOM, COLMaJbHOM MpakTHKe U  Npo(ecCHOHATbHOM
OpHEHTAINH.

[IpenMeTHBIE pE3yIBTATHI.

1) ¢dopmupoBaHHEe HEpPBOHAYAIBHBIX CHCTEMATU3HPOBAHHBIX  IPEACTABICHHNA O
BEIECTBAX, WX INPEBPALICHUAX M MPAKTUYECKOM IPUMEHEHUH; OBJIAJCHUE NOHATUHHBIM
anmnapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

2) oco3HaHWE OOBEKTMBHOW 3HAYMMOCTHM OCHOB XHMHYECKOH HAyKH Kak O0JIacTh
COBPEMEHHOT'0 €CTECTBO3HAHHUS, XUMHUUYECKUX MPEBPAILEHUN HEOPTaHUUECKUX M OPraHUYECKUX



BELIECTB KaK OCHOBbl MHOTMX SIBJICHMM JKUBOM W HEXUBON MpUpOAbI; YyriayOieHue
IIPEJICTaBICHUI O MaTepUaIbHOM €AMHCTBE MUDA;

3) oBnaJieHHE OCHOBAaMH XMMHYECKOW I'PAaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3MPOBATH W
0OBEKTHBHO OLIEHUBATh JKU3HEHHBIC CHTYyalluH, CBSI3aHHBIC C XUMUEH, HaBBIKAMH 0€3011acHOTO
oOpamieHns ¢ BeIEeCTBaMHU, HCIIOJIB3yEMbIMH B MTOBCEHEBHOM KU3HHU; YMEHHEM aHAJIH3UPOBATH
U IUIAHUPOBATh JKOJOTMYECKH O€30IacHOE IOBEJAEHHE B LENISIX COXPAaHEHHUsS 310pOBbI U
OKPYKalOLIEH CPeibl;

4) ¢dopmHupoBaHHE YMEHHI YCTAHABIMBATH CBS3M MEXKAY peabHO HAOII0aeMbIMU
XMUMHUYECKUMU SIBJICHUSIMU U TIPOLIECCAMM, MPOUCXOAIINUMHI B MUKPOMHUpPE, OOBSACHATh TPUUUHBI
MHOTOOOpa3usi BEIIECTB, 3aBHUCUMOCTb HX CBOWCTB OT COCTaBa M CTPOEHHUS, a TaKxke
3aBUCHUMOCTb IPUMEHEHUS BEIIECTB OT UX CBOMCTB;

5) npuoOpeTeHHe OMbITA KCIOJIB30BAHHS PA3IUYHBIX METOJOB H3Y4YCHHUS BEIIECTB:
HaOJII0/ICHUS 32 UX MPEBPALCHUSMH IIPU NMPOBEIEHUHU HECIIOKHBIX XUMHUYECKUX SKCIIEPUMEHTOB
C UCIOJIB30BaHUEM JTA00PATOPHOTO 0OOPYIOBAHUS U IPUOOPOB;

6) dopmMupoBaHME TPEACTABICHUNA O 3HAYCHHUHM XHUMHUYECCKOW HAyKH B pEIICHUH
COBPEMEHHBIX SKOJIOTMYECKUX MpoOJIeM, B TOM 4YHCII€ B IPEJOTBPALICHUH TEXHOTE€HHBIX WU
AKOJIOTMUECKUX KaTacTpod;

7) nmas chaembiX W CAa0OBHAAIIMX OOYYAONIMXCS: BJaJCHHE MPaBHIAMH 3allUCH
XUMHUYECKUX (OPMYyS C HUCHOJB30BAHHUEM pENbeHO-TOUEYHOW cucTeMbl 0003HaueHui JI.
bpaiins;

8) s oOydaromxcss C OrPaHUYCHHBIMH BO3MOJXKHOCTSIMH 37I0POBBS:  BIIQJICHUE
OCHOBHBIMM JOCTYIIHBIMU METOJJaMU HAYYHOT'O ITO3HAHUS, UCIIOIb3yEMBIMH B XUMUHU.

Conep:xaHue y4eOHOT0 mpeaMeTa

B cucreme ecTecTBEHHOHAyYHOTO 00pa30BaHUs XUMHS KaK y4e€OHBIM MPEAMET 3aHUMACT
BOXHOE MECTO B IIO3HAHWHM 3aKOHOB MPHUPOJIbI, (OPMHUPOBAHWM HAYYHON KApTUHBI MHpA,
CO3JaHMH OCHOBBI XMMHYECKHX 3HAHHMHM, HEOOXOIUMBIX JUIS ITOBCEIHEBHOM JKM3HH, HABBLIKOB
3JI0POBOTO M O€30MacCHOTO I YEJIOBEKa M OKPYXKAIoIIel ero cpeapl 00pasza >KM3HHU, a TakKe B
BOCIUTAHUH 3KOJIOTUUYECKON KYJIbTYpPHI.

YcenemHocTe HM3yd4eHMSI XHMHUU CBSI3aHAa C  OBJIQJIGHUEM XUMHUYECKHM  SI3BIKOM,
coOmoieHeM TIpaBUJI 0€30MacHOM pabOThl MPH BBITIOJIHCHHH XUMHYECKOTO SKCIIEPUMEHTA,
OCO3HAaHUEM MHOTOYMCIIEHHBIX CBS3€H XUMHH C JPYTUMU MIPEAMETAMU LIKOJBHOTO Kypca.

[Iporpamma BKiIO4aeT B ce0s OCHOBBI HEOPTraHWYECKOW M OPraHMYECKOW XHMHH.
I'maBHOW wjaeel MporpaMMbl SIBJISIETCS CO3JaHHME 0a30BOr0 KOMIDIEKCA OIOPHBIX 3HAHUM I10
XMMHH, BBIPAKEHHBIX B (JOpMe, COOTBETCTBYIOIIEH BO3pacTy 00y4aromuxcsl.

B copepxxanum [JaHHOrO Kypca MNPEACTaBICHBI OCHOBOIOJIAraloIME XUMUYECKUE
TEOPETUYECKUE 3HAHUS, BKIIIOUAIOIINE U3YUEHUE COCTaBa U CTPOCHHMS BEILIECTB, 3ABUCUMOCTHU UX
CBOMCTB OT CTPOEHHsI, IPOTHO3UPOBAHUE CBOMCTB BELIECTB, UCCICAOBAHUE 3aKOHOMEPHOCTEU
XUMHUUYECKUX TMPEBPALICHUA M IIyT€d YOPaBJICHUS HMMU B LEIAX IIOJy4EHHS BEUIECTB U
MaTepuaoB.

TeopeTnueckyro OCHOBY M3Yy4YEHHs HEOPraHMYECKOW XWUMHH COCTAaBJSIET AaTOMHO-
MOJIeKyJsipHOe yuyeHue, Ilepuonnueckuit 3akoH J[.Ml.MeHneneeBa ¢ KpaTKMMH CBEACHUSAMHU O
CTPOEHHUM aTOMa, BHJAX XUMHYECKOW CBSI3U, 3aKOHOMEPHOCTSAX IMPOTEKAHUS XUMHYECKHUX
peaKuui.



B wu3ydyenum kypca 3HauuTeNbHAs pOJb OTBOJAUTCS XUMHYECKOMY JKCIIEPUMEHTY:
MPOBEJICHUIO TPAKTHYECKUX W JTabOpaTOPHBIX padOT, OMUCAHUIO PE3YJIbTATOB YYCHHYECKOTO
IKCIIEPUMEHTA, COOTIOICHUIO HOPM U MpaBUil 0€30MacHON pabOTHl B XUMUYECKOH 1abopaTopuu.

Peanu3zanusi gaHHOW mporpaMmbl B TpOIECCe OOYYEHHUs MO3BOJHUT OOyYarOIIHMMCS
YCBOUTH KJIFOUEBBIC XUMUYECKUE KOMIIETECHIIMU U TIOHITH POJIb M 3HAYECHUE XUMHUU CPEIIU JPYTUX
HayK O TIPUPOJIE.

N3yuenue mnpenmera «Xumus» B 4acTd (OPMHUPOBAHUS Yy OOYYAIOUIUXCS HAYYHOTO
MHPOBO33PEHUsI, OCBOCHHS OOIICHAYYHBIX METOJOB (HAOIIOJCHUE, M3MEpPEHUE, SKCIICPUMEHT,
MOJICIMPOBAHNE), OCBOCHUS IPAKTHYECKOTO MPUMEHEHUsS HAy4YHBIX 3HAHUN OCHOBAaHO Ha
MEXIIPEMETHBIX CB3SIX € mpeameramu: «buomnorusy», «['eorpadus», «ctopus»,
«Jluteparypa», «MaremaTuka», «OCHOBBI 0€30MACHOCTH IKHU3HENEATEIBHOCTHY, «Pycckuit
SI3BIKY, «DU3uKa», « IKOJIOTHI.

IlepBoHaYa/IbHbIE XMMHYECKHE TOHSITHUS

[Ipeamer xumuu. Tera u eewecmea. (OcHOBHbIE MemOObl NO3HAHUA: HAOIIOOeHUe,
usmepeHue, skcnepumenm. OU3NUECKHE U XUMUYECKUE sBJICHHS. UNCThIC BEIECTBA U CMECH.
Croco0Os1 pasneneHusi cMeceir. Atom. MoJiekyna. XUMHUYECKHH 3JIEMEHT. 3HAKU XMUMHYECKUX
anemMeHTOB. [IpocTeie M cloKHBIE BelecTBa. BaneHTHOCTh. 3akoH nocmosHcmea cocmasa
seujecmea. Xumuueckue Gopmynsl. WMuaexcel. OTHOCHTENbHAass aTOMHAas W MOJEKYJIsApHas
Maccbl. MaccoBast 7071 XMUMHUYECKOTO JJIEMEHTa B COCIUHEHWU. 3aKOH COXPAHEHHS MacChl
BemecTB. Xumudeckue ypaBHeHHs. KoadhdumumenTsl. YcnoBus W TPU3HAKKM TPOTEKAHUS
XUMHUUYECKUX peakiuii. Mojp — eAMHHUIIA KOJIMYECTBA BellecTBa. MoJisipHas macca.

Kucaopoa. Boxopon

Kucnopon — xumudeckuid 37IeMEHT W mpocToe BemiecTBo. (O30n. Cocmasé 6030yxa.
du3nyeckue W XUMHYECKHE CBOMCTBa Kuciopoda. [lomydyeHne W NpUMEHEHHE KHUCIOPOa.
Tennosoti a¢pghexm xumuueckux peaxyui. I[lonamue 06 3K30- U IHOOMEPMUUECKUX DEAKYUSX.
Bonopon — xuMu4eckuil 3J€MEHT U MPOCTOe BemecTBO. Pu3nyeckue U XUMUYECKUE CBOWCTBA
Bojopoja. [lonydyenue Bogopona B naboparopun. llonyyeHue 6000poda 8 npoMblULIEHHOCHIU.
Ilpumenenue 600opooa. 3akoH ABoraapo. MosipHbIH 00beM ra3oB. KauecTBeHHbIE peaKIKy Ha
ra3oo0pa3Hble BellecTBa (KUCIopo, Boaopoa). O6beMHble OTHOIICHHS ra30B MPU XUMUYECKHX
peakuusx.

Bona. PacTBopbl

Booa 6 npupooe. Kpyzoeopom 600wi 6 npupode. Quuueckue u xumuyecKkue ceoucmea
600b1. PactBOpBI. Pacmeopumocms eujecms 6 sooe. KoHueHTpaius pactBopoB. MaccoBas nomst
PacTBOPEHHOr'O BEUIECTBA B PACTBOPE.

OCHOBHBIE KJIACChI HEOPTAHUYECKUX COCAUHECHU I

Oxcunpl.  Knaccudukauusa. Homenknatypa. Qusuueckue  ceolicméa  OKCUOO8.
XuMHUecKue CcBoicTBa OKCUAOB. [lonyuenue u  npumenenue oxcuoog. (OCHOBaHMAL
Knaccugukanus. Homenknarypa. Qusuueckue ceoticmeéa ocnoeanuui. Ilonyuenue ocroganui.
XuMUYecKkue CBOMCTBa oOcHOBaHMi. Peakuus HelTpanuzanuu. Kucnotel. Knaccudukarus.
Howmenknarypa. Qu3suueckue ceoticmeéa kuciom. Ilomyuenue u npumenenue  KUciom.
XUMHYECKHE CBOMCTBA KUCIOT. MHAUKaTOphl. MI3MeHeHne OKpacKu MHAWKATOPOB B Pa3IUUHBIX
cpenax. Comu. Knaccuduxamus. Homenknarypa. @usuueckue ceoticmea conei. [lonyuenue u
npumeneHue cojeti. XAMHUYECKHE CBOMCTBa cojed. ['eHeTmyeckass CBSI3b MEXAY Kiaccamu
HEOPraHWYECKUX COCAMHEHUU. [Ipobiema 6e30nacHo20 UCnoib308aHUs GeUecms U XUMULECKUX



peakyuil 8 noscedHesHou xHcuznu. Tokcuumvle, 2oproyue u 83pbl8OONAcHble geujecmaa. bvimosas
XUMUYECKAsl 2PAMOMHOCHb.

Ctpoenue atoma. Ilepuoguyeckuii 3aK0OH U NMEPUOIMYECKAST CHCTEMAa XMMHUYECKHX
asieMmeHTOB /I.M.MeHnaeneeBa

Crpoenue atoma: s1po, 3Heprerudeckuii ypoeHb. Cocmae sdpa amoma: nNpoOmombi,
Heumponwvl. Hzomonwi. ITlepuommueckuit 3akon J[.M.MenneneeBa. Ilepuommyeckas cucrema
xumudeckux oanemeHToB [[.M.MenneneeBa. ®@u3anueckuii CMBICI aTOMHOIO (TIOPSIKOBOTO)
HOMEpa XHMHUYECKOTO DJIEMEHTa, HOMEpa TpYIIbl U Mepuoja MEePUOJAUYECKON CHUCTEMBI.
CrpoeHHe DSHEpPreTHYeCcKHx ypoBHEH atoMoB TmiepBbIX 20 XMMHYECKUX  3JIEMEHTOB
nepuoguueckoi cucremsl J[.M.MenneneeBa. 3akOHOMEPHOCTH HM3MEHEHMsI CBOMCTB aTOMOB
XUMUYECKUX DJIEMEHTOB U MX COCJIMHEHWM Ha OCHOBE IMOJIOKEHHUS B TMEPHOTUYECKON CHCTEME
J..MenneneeBa u crpoeHust atoma. 3nadenue [lepuoaugeckoro 3axona J[.M.Menzaeneena.

CTtpoeHue BeuecTB. XMMUYECKasl CBA3b

OnekmpoompuyamenbHocms ~— AMOMO8 — XUMUYECKUX — DIEeMEHMO8. KoBanenrtnas
XMUMMUECKasi CBSI3b: HENOJISIpHasl U mNoJisgspHas. [lonamue o 86000poOHOU C853U U ee GIUAHUU HA
Qusuueckue ceolicmsa eujecms Ha npumepe 600vl. lonHas cBsi3b. Metayuinueckas cBs3b. Tunovl
KPUCMALIUYECKUX PeuemoK (AamoMHas, MOAeKyIAPHAs, UOHHAS, Memaliuyeckas). 3a8ucumocms
Qusuueckux ceolicme geujecms om muna KpUCMaiiuyeckou peuemsu.

XuMHYeCKHE PeaKluu

Ilonamue o ckopocmu xumuyeckou peaxyuu. Paxmopwl, GrUAOWUE HA CKOPOCMD
xumuueckou peaxyuu. Ilonamue o kamanuzamope. Knaccupukanus XUMUYECKUX PEAKIUI 1O
pa3IMYHBIM NpPU3HAKAM: YHCIY U COCTAaBY HMCXOJHBIX W MOJYYEHHBIX BEIIECTB; M3MEHEHHIO
CTETeHEeN OKHUCIIEHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB; MOTJIOIEHUIO WX BBIJECIEHUIO SHEPTHU.
DJIEKTPOJIMTUYECKAS TUCCOLMAIMS. OJIEKTPOJUTHl M HEdeKTposuThl. HMonbl. Katnonsl u
aHWOHBI. Peakniuum wWOHHOTO OOMeHa. YCIOBHS TPOTEKAHHWS PEaKIUid HOHHOTO OOMEHa.
DNEeKTPOIUTHYECKas JUCCOLMALUA KHUCIOT, Menodeil u cojeil. CTemneHb OKHCICHUS.
Omnpenenenrue CTENEHUW OKHUCIEGHUS AaTOMOB XHMHUYECKHUX OJJIEMEHTOB B COCIMHEHUSX.
Oxucnurens. BoccranoButenb. CylHOCTh OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKLIUH.

Hemetasusl IV — VI rpynn u ux coemHeHUus

[lonoxeHnne HeMeTasioB B IEPHUOJUYECKONM CHCTEME XHUMHUYECKHX JJIEMEHTOB
J..MenneneeBa. OOmue cBoiicTBa HeMeTauioB. [amoreHsl: (U3MUECKHE U XUMHYECKUE
coiictBa. CoeqMHEeHHsI TaJOreHOB: XJIOPOBOAOPO/I, XJIOPOBOJAOPOIHAS KuciaoTa U ee conu. Cepa:
¢buznueckue U xumuueckue cBorictBa. COEAMHEHUs CEpbl: CEPOBOIOPOJ, CYIbGUAbI, OKCHUIBI
ceppl. CepHasi, ceprucmas u cepo8oOOpPOOHAs KUCAIOmMbl W WX COJU. A30T. (u3nyeckue u
xuMuueckue cBoiictBa. AMMuak. Conu aMmMoHusl. OKCHIbI a30Ta. A30THAs KHCIOTa U €€ COJIH.
dochop: Pusnueckne u xumuueckue cporictBa. CoenuHeHus: docdopa: okcua docdopa (V),
oprodochopHass KHCIOTa U €€ COJNU. Yriepoa: (u3MUecKue M XUMHYECKHE CBOMCTBA.
Annomponus yenepooa: aimas, epagum, kapoun, gyniepenvi. CoeIUHEHHs YIIepoia: OKCUIbI
yrnepoa (1) u (IV), yronbHas kucnota u ee coiau. Kpemuuii u e2o coeOuHenus.

MeTanjibl 1 UX COeTMHEHHS

IHonosicenue  memannos 6 NePUOOUHECKOU  cucmeme  XUMUYECKUX — DIeMeHmMO8
I U Menoeneesa. Memannvl 6 npupode u obwue cnocodowvt ux noayuenus. Obwue gusuuecxue
ceoticmea memannos. OOIMEe XWMHUYECKHE CBOWCTBA METAJUIOB: PEAKIMU C HEMeTaJUlaMu,
KHCTIOTaMH, COJISIMH. DIeKmpoXumMudeckull psao HanpsiceHutl memannog. 1llenoynpie MeTamibl U
ux coenuHenus. lllenodyno3emenbHbIE METAUIBI U UX COEAUHEHUS. AMOMUHUNA. AM(OTEPHOCTH
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okcuaa u ruapokcuna amomuHus. JKemezo. CoelvHEHUs jKele3a W WX CBOWCTBA: OKCHJIBI,
rupokcubl u conu xkenesa (11 u I11).

IlepBoHayabHBbIE CBeIEHUsI 00 OPraHNYeCKUX BelllecTBAX

[TepBoHaUaNbHBIE CBEACHUS O CTPOCHUH OPTaHUYECKUX BEIIECTB. YTIEBOJIOPOIbI: METaH,
9TaH, OTWICH. HMcmounuku  yene8o0opooos:  NpupoOHull  2as, — Hepmbv,  y2olb.
Kucnoponaconepkamme coequHeHus: CHOUPTHl (METAHOJ, STaHOJI, TJUIEPUH), KapOOHOBBIE
KHCIIOTHI (YKCYCHAsi KHUCJIOTa, aMUHOYKCYCHAsi KHCIIOTa, CTCApPUHOBAS M OJICMHOBAS KHUCIIOTHI).
buosornyeckn BaKHBIE BEIIECTBA: JKUPBI, TJIOKO3a, Oenku. Xumuueckoe 3azpsizHenue
OKpydrcaroueli cpeodvl U e20 NoC1e0Cmeusl.

Tunbl pacyeTHBIX 32/1a4:

1. Berurcnenue MaccoBOit 10JIM XUMHUYECKOTO JIEMEHTa 10 (popMylie CoeTMHEHUSI.

Yemanoenenue npocmetiwerl popmynsi 6ewjecmea no MAacco8biM OO0NAM XUMUYECKUX

971eMEeHMO8.

2. Brruucinenuss 1mo XMMHYECKHM YpaBHEHHUSIM KOJWYECTBA, OOBEMa, MaccChl
BEIIECTBA 110 KOJIMYECTBY, 00BEMY, MAaCCE PEareHTOB WK MPOAYKTOB PEAKIIHH.

3. Pacuet MaccoBoif 0711 paCTBOPEHHOTO BEILIECTBA B PaCTBOPE.

IIpuMepHbIe TEMbI NPAKTHYECKUX PA0OT:

1. JlaGopatopHoe o00opyaoBaHME M TpUEeMbl oOpameHuss ¢ HuM. [lpaBuna
6e30macHOi paboThl B XUMUYECKOH J1a00paTOpHH.

2. OuncTka 3arps3HEHHON MOBAPEHHOM COJIH.

3. [Ipu3Haky MpOoTEKAHUS XUMUYECKUX PEAKIUM.

4, [Tosnydenune kuCI0poa U U3y4EHUE €ro CBOMCTB.

5. [Tosnydenune BOI0Opo/ia ¥ U3YYEHUE €T0 CBOWCTB.

6. [IpuroToBiieHre PacCTBOPOB € OMPEAECICHHON MacCOBOM JI0JIE€H PAaCTBOPEHHOIO
BEIIECTBA.

7. Pemenne skcnepuMeHTanbHBIX 3amad 10 TeMe «OCHOBHBIE  KIJIACCHI
HEOPraHUYECKUX COCTUHEHUID.

8. Peakiuu nonHoro ooMeHa.

9. Kauecmeennvlie peaxyuu na uonsi 8 pacmeope.

10.  Ilonmyuenue ammuaxa u uzyuenue e2o C80UCMS.

11.  Ilonyuenue yenekucnozo eaza u uzyienue e2o C80UCMS.

12. Pemenue skcnepuMeHTaIbHBIX 3a1a4 1o TeMe «Hemeramnsl 1V — VII rpynn u ux
COEIMHEHUI.

13.  Pemenue 3kcriepuMeHTANIBHBIX 331a4 M0 TeMe «MeTallibl ¥ UX COSAMHEHUS.

TemMaTH4eckoe IMJIAHNPOBAHUE

8 ki1ace
Neni/ni Tema ypoka Copeprxanue/3JIeMEHTBI COCP/KAHUSA
1. [Ipenmer xumun. Bemecrsa IIpenmer xumuu. Tema u BemiecrTsa.
2 TIpeBparenne BEIICCTB Vcropust OCHOBHBIE METObI HO3HAHUSL:

Pa3BUTHUS XUMUH Ha6J'IIOIlCHI/IC, HU3MCPCHUC, DKCIICPUMCHT.

dusnyeckue M XUMHUYECKHE SBIICHUSA.
Yucteie BemecTBa U cMmecd. CrocoOsl
pasneneHus cmece. AtoM. Mounekyna.

3. Hepno;u/mecxas{ cuCTeéMa XHMHYCCKHUX
9JICMCHTOB n 3HaKu XUMHUYCCKUX

9JICMCHTOB




4. Xumnueckue (opmynbl. Berancnenus no | XuMHUECKHIA JJIEMEHT. 3HaKu
bopmynam XMUMMYECKL X 3JIEMEHTOB.
o. Crpoenue aToMOB DIIEKTPOOTPULIATEIILHOCTh aTOMOB
6. Snapa aromoB. Msoronsl. CrpoeHue | XAMHYECKHX 3JI€eMEHTOB. KoBaseHTHas
AJIEKTPOHHBIX 000JI0UEK aToMa XMMHYECKas  CBSI3b:  HENOJIApHAas U
7. [lepuonnueckass cucremMa XUMHYECKHUX | HMOJApHAs. IlonsaTHE 0 BOJOPOJHOM CBSA3U
3JIEMEHTOB U CTPOCHUE aTOMOB n €€ BJIMJAHHUKW Ha (1)I/I3I/III€CKI/I€ CBOMCTBA
BEUIECTB Ha mpuMepe Bojbl. IoHHas
8. WNonnas xumuueckast CBsI3b = prMEp a
cBA3b. Metaimmueckas cBsi3b. CTpoeHue
9. KoBanenTHas HenosisipHasi CBsi3b .
aToma: SpO, SHEPreTUYECKUil ypOBEHb.
10. KoBanenTHas nonsipHas cBs3b PO, P yup
CocraB aapa aroMa: IPOTOHbI, HEUTPOHBI.
11. Mertannyueckass XMuMHYECKas CBS3b .
— M3oTom®I. [Tepuoanueckuit 3aKOH
12. O000mIeHrne U cucTeMaTu3anusa 3HAHUI
JI.1.Menneneena. [Tepuonueckas
1o TeMe «ATOMBI XUMHUYECKUX
cucTema XUMHYECKHUX AJIEMEHTOB
3JIEMEHTOB .
.M. MenneneeBa. Duznmdeckuidi CMBICI
13. KourtponsHas  pabota 1  «ATOoMbI
aTOMHOTO (OpsAKOBOTO) HOMEpA
XUMHYECKUX 3JIEMEHTOB)
XUMHYECKOTO 3JIEMEHTa, HOMEpa TIPYIIIbI
U T[epuoja NEpUOAUYECKON CHUCTEMBI.
CTpoeHue  JHEPreTUYeCKHX  yYpOBHEH
atToMoB  mepBbiXx 20  XMMHUYECKHX
3JIEMEHTOB  NEPUOJUYECKOM  CHUCTEMBI
J.M.Menpaeneena. 3aKOHOMEPHOCTH
WU3MEHEHUsI CBOMCTB aTOMOB XUMHUYECKHUX
3JIEMEHTOB U HUX COEIMHEHHMII Ha OCHOBE
MOJIOKEHUS B IEPUOJANYECKOW CHCTEME
A N.MengeneeBa W CTPOCHHS aTroma.
3nauenne  llepuogmyeckoro  3akoHa
J.M.Menpaeneena. Tuner
KPUCTAIUTMYECKUX PELIeTOK (aToMHas,
MOJIEKYJIIpHAsi, MOHHASI, METAJUTMYECKas).
3aBUCHMOCTh  (PU3WYECKUX  CBOMCTB
BELIECTB OT THUNA KPUCTAUIMYECKOU
PELIETKU.
14. [Ipocteie  BemectBa  —  Metauibl. | Kucnopox — XMMHUYECKMII 3JEMEHT U
AnnoTtponus npocroe  BemiectBo. Ozon.  Cocmas
15. [IpocTsie BemecTBa — HEMETAIIb 6030yxa. Duznueckue W XUMHYECKUE
coiictBa kucinopona. Ilomyuenue u
16. Konuuectso BEIICCTBa MOHHpHaH macca MIpUMEHEHNE KHCIIOpOoaa. Tennosoi
BCIICCTBA aghghexm xumuuecxkux peaxyui. Ilonamue
17. Kucnopoz. Bogopon 00 9K30- U IHOOMEPMUUECKUX PeaKyusix.
18. MonspHblii 00BeM razoo0pasHbIX | Bogoposx — XMMHYECKUM DJIEMEHT U
BCHICCTB IpOCTOC  BECIICCTBO. dusnueckue U
19. OO6o0uieHre U cUCTeMaTH3alsl 3HAHUHM | XUMHUYECKHUE CBOJMCTBa BOJOpOJA.
o reMme «IIpocTble BemecTBa» [Tonyuenue Bomopoaa B HabOPATOPUU.
20. Konrponsnast pabora 2 mo Teme | [lonyuenue 6000pooa 6
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«IIpocTeie BemecTBay

NPOMBIUNEHHOCTU. Ilpumenenue
6000pooa. 3axkoH ABoraapo. MomspHbli
o0bem ra3zoB. KauecTBeHHbIE peakIy Ha
razoo0pasHbie (kucnopon,

BOoZIopoJ). OObEMHBIE OTHOIIEHHS Ta30B

BCIICCTBA

IIpU XUMHUYCCKHUX PCAKIIUAX.

21. BanentHocth Crenenr  okucienus.  OmpexaeneHue
22. CreleHb OKUCICHUS CTEIICHH OKHCJICHUS aTOMOB XMMHYECKHX
23. Baxwnelinue KJIacChl OWHApHBIX | DJEMEHTOB B COeIMHEHUAX. OKCHIBL
COCTMHEHU M Knaccuduxarmusi. Homenknatypa.
24, OcHoBaHus duzndeckue CBOMCTBRA OKCH/IOB.
25. KucaoTsl XuMHudecKre CBOMCTBA OKCHJOB.
26. Comn Kkak mpow3BojHble kucior u | [lodydeHHe W NPUMEHEHHE OKCHIOB.
OCHOBAHMII OcHoBaHusl. Knaccuduxarnmusi.
27. AMopdHbIe " KpucTammdeckne | HOMEHKIaTypa. ®usnuyeckne CBOHCTBA
BEIECTBA ocHoBaHui. [lomyyeHue  OCHOBaHMIA.
28. UucThle BelecTBA M cMecH Maccoas u | XHMHUECKHE  CBOWCTBA  OCHOBAHMH.
o0BbeMHas /1011 KOMIIOHEHTOB CMECH Peaknust  medrpammsamui.  Kucnotsr.
29. O6oGIIeHNe H CHCTEMATH3AMs 3HaHmMil | KTaccHuKanms. Homenxnatypa.
nmo Teme «CoevHEHHs XUMHUeckux | PH3NICCKHE CBOHCTBA KHCJIOT.
3IIEMEHTOBY [Tonydenne © TpUMEHEHHWE  KHCIOT.
30. KouTponbHas pabota 3 «CoeauHenns | NAMHICCKHE CBOHCTBA s
XAMA9ECKIX SIEMEHTOBRY Nunukatopsl. N3menenne  okpacku
WHIUKATOPOB B  Pa3IMYHBIX  Ccpefax.
Comu. Kmaccudukanus. Homenkmartypa.
®dusznueckue cpoiictra coseil. [lonyuenne
W TOpuUMEHEeHHEe coied. XUMUYECKUe
cBoMcTBa coied. I'eHerndeckas CBSI3b
MEXITY KJIaccamu HEOPTraHUYECKHUX
coequHeHuit. [Ipobrmema GezomacHOTO
WCIIOJIb30BAHMS BCIICCTB M XUMHYECKUX
peaknuid B TIOBCEHEBHOM  JKU3HH.
TokcHuHbIC, TOPIOYKME M B3PHIBOOITACHBIC
BelllecTBA. beITOBas XuMuyeckas
TPaMOTHOCTb.
31. duznyecKue SABICHUS Knaccudukanus XuMHUECKHX peaKiui
32. XUMUYECKUE peaKiuu M0 pa3INYHbIM TPU3HAKAM: YHUCIY U
33. 3aKOH COXpaHCHHS MAacCChl BEIIECTBA. | COCTABY  HCXOJHBIX M TOJTYYEHHBIX
XUMUYECKUE YPaBHEHUS BEIIIECTB; W3MEHEHUIO CTETeHen
34. CocraBiieHHEe ypaBHEHHMI XMMHYECKUX | OKHCICHHUS aTOMOB XUMHAYCCKAX
peakuuii  Pacu€rel 1o  XMMHMYECKHM | DJIEMEHTOB; MOTJIOIIEHUTO HIIN
ypaBHEHUSAM BBIJICJICHUIO SHEpPruH.
35. XuMu4ecKue peaKiuu. Peakimu | DIEKTPOIMTHYECKAS JUCCOLMALIHS.
pasIoKeHus DNEKTPOIUTHl U HEIIEKTPOJUTHI. VOHBI.
36. Peakuuy coeuHeHns KaTnonsl 1 aHuoHbl. Peakiuy HMOHHOTO




37.

Peakiuu 3amerienus

oOMeHa. YcloBHUS INPOTEKAHMs peaKUui

38. Peakiun oomena MOHHOTO OOMeEHa. OJIEKTpOJUTHYECKAas
39. O0600I1IIeHrEe U cUCTEMATU3AlUS 3HAHWM | JUCCOLMAINS KUCIOT, IICIOUYCH U COJICH.
no teMe «M3MeHeHus, TPOUCXOAIIUE C
BEILIECTBAMUY
40. KontponsHast pabora 4 «M3meHeHus,
MIPOUCXOISIINE C BEIIECTBAMUY
41. IIpaktnueckas pabora 1 «lIpuems! | IIpaBuna TexHMkum  0€30MACHOCTH U
oOpamieHus c 7a00paTOpPHBIM | IpaBUia  PabOTBl €  J1abOpPaTOPHBIM
000pyI0BaHUEM 000pyI0BaHNEM
42. [IpakTnueckas pabora 2 «Habmronenue 3a
TOpAIIEH CBEYON»
43. [Ipaktudeckas pabora 3 «AHAJIN3 MTOYBHI
Y BOJBD»
44, [Ipaktnueckas padora 4 «IIpusHaku | YcaoBus npoTekaHUsl peakluid HOHHOTO
XUMHYCCKUAX PEAKIIHID» oOmeHa.
45. [IpakTnueckas pabora 5 «IIpurorosnenue
pacTBopa TMOBAapEHHOM coJH c
OIPENEIEHHON MAacCCOBOM J0JIEH COTM»
46. PactBopenne kak ¢usznko-xumudeckuii | Huctole BemiectBa u cMecu. CrocoOsl
nporecc. PacTtBOpuMOCTS. Tunbl | pa3aeneHus cMeceu.
pacTBOpOB
47. DNEeKTPOIUTHIECKAS JUcconuanus. | DIeKTpOoIUTHYECKas JIUCCOLIAITHSL.
OcHoBHBIE MOJIOKEHUS | DJIEKTPOJIUTBl U HEINEKTPOJNUTHI. VOHBIL
AIEKTPOJIUTUUECKON JUCCOIUAIIMHI Katuonsl m aHuoHbl. Peakniuu HMOHHOIO
oOMeHa. YCIOBHS TMPOTEKaHUS PEaKIUi
MOHHOTO OOMeHa. DJIEeKTpOJIUTHYECKAs
JCCOLIMALUS KUCIIOT, 1IEeI04Yel U comeil.
48. HNonnble ypaBHEHUS peakiui VYcnoBus npoTekaHusi peakiuii MOHHOTO
oOmeHa.
49, Kuciotsl B CBETE T3, nx | OKCUIsbl. Knaccudukanmusi.
KJlaccu(UKaIus U CBOWCTBA Homenknarypa. ®usnueckue CBOICTBa
50. IIpaktnyeckas pabora 1  «IIpuemsl | OKCHIOB. XUMHUYECKHUE CBOMCTBa
oOpaiieHus c nabopaTopHbiM | OkcunoB. llomyuenne u  npuMeHeHHE
o0opynoBaHUEM) okcuaoB. OcnHoBanus. Krnaccuduxarms.
51. OcHoBanns B csere TDJI, ux | Homenknarypa. ®usnyeckue CBOWCTBA
KIaccu(UKaIus U CBOWCTBA ocHoBaHui. [lomyyeHue  OCHOBaHMIA.
52. Oxcupl, Knaccu(puKalus u CBONCTBa XUMUYECKUE  CBOMCTBA  OCHOBAHHUHU.
53. OKcHOBI U UX XUMHYECKHE CBOMCTBA Peakumst ~ HeWTpanusaimu.  KucnoTel
54, OcHoBanusl, knaccupuKalus 1 CBOWCTBA Knaccudukanust. Howmenkiatypa.
55. OcHoOBaHMS U UX XUMHUYECKUE CBOMCTBA Duzuyeckue CBOHCTBA KHCIIOT.
56. Kucnote! 1 ux XumMuueckue cBoicTBa IlomyyeHne M NPUMCHEHHE  KHCIIOT.
57. CoJu ¥ MX XUMHYECKHE CBOMCTBA XUMHAYECKHE CBOHICTBA KHCIIOT.
58, Comn B ceete TDJI, HX CBOHCTBA Nunukaropel. M3mMeHeHne okpacku
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59.

I'enetnueckas CBSI3b MCXKAY KiIacCaMu
HCOPraHNM4YCCKUX BCUICCTB

WHJIUKATOPOB B  pa3JIMYHBIX  cpejax.
Comu. Knaccuduxanms. Homenknatypa.
®dusnyeckue cBoicTra coiieid. [lonyyenue
XUMUYECKUE

U IPUMEHEHHE COJICH.

cBoiicTBa coJyeil. ['eHeTnueckas CBSI3b
MEX1y

COEIUHEHUI.

KJIaccaMu
[TpoGiema

HEOPTaHUYECKHUX
0e3011acHOTO
WCIIOJIb30BAaHUS BEHIECTB U XUMHUYECKUX
peakuuii B  IOBCEIHEBHOW  KU3HH.
TokcuuHbIe, TOPIOYNE M B3PHIBOOIIACHBIE

BCIIIECTBA. briToBasg xummueckas

IPaMOTHOCTb.
60. OKHCIUTENTEHO-BOCCTAHOBUTEIILHBIC Crenensr  okucienwms.  OmnpejpencHue
peaxiuu CTCTICHH OKHUCJICHUS aTOMOB XHMHUYECKUX
61. CBoiicTBa M3yYCHHBIX KJIACCOB BEIISCTB B | 3JIEMEHTOB B COEAMHEHUAX. OKUCIUTENb.
CBETE OKHCJIMTEILHO BOCCTAHOBUTEIIbHBIX | BoccTaHOBUTED. CymHOoCTb
peaxiuit OKHCITHTEITLHO-BOCCTAHOBUTEIHHBIX
peaKkui.
62. O0001enre 1 cucTeEMaTH3allksd 3HAHAN
o TeMe «CBoiicTBa  pacTBOPOB
ANIEKTPOJIUTOB
63. KontponpHast paborta 5 «CBoiicTBa
PacTBOPOB IEKTPOTUTOBY
64. [Ipaktuueckass pabora 6  «onnsie | KauecTBeHHBIE peakiuu Ha Ta3000pa3HbIE
peaKIum BelecTBa (KUCIOPO/I, BOJOPO).
65. [Ipaktnueckass pabora 7 «YcinoBus | CKOPOCTh peaKIluii.
MPOTEKAHUS XUMHUYECKUX PEaKIuil MexIy
pacTBOpaMu IEKTPOIUTOB JIO KOHIIA»
606. [Ipaktnueckass pabora 8 «CoiicTBa | XMMUYECKHE CBOMCTBA OKCHJIOB, KHCIIOT,
KHCJIOT, OCHOBAHHMI, OKCHJIOB U COJICH» CoJIel, OCHOBAHHIA.
67. [Ipaktnueckass pabora 9 «Pemenue
AKCMIEPUMEHTATBHBIX 3374
68. O606mmenue 3a kypc 8 kiacca
69. HroroBas pabota 3a kypc 8 kiacca B
dbopmare BITP
70. Amnanus pe3yabTaToOB UTOTOBOM
KOHTPOJIBHON pabOThI
9 kJaace
Neni/ni Tema ypoka Copeprxanue/3JIeMEHTBI COCP/KAHUSA
1. BBonnblii  uMHCTpykTax 1o TexHuke | [lepmoanyeckass cuctemMa XUMHUYECKUX
0€30MMacHOCTH. XapakTepucTUKa | JJIEMEHTOB HA.N.Menneneesa.
XUMHYECKOTO DJeMEeHTa Ha oOcHOoBaHUU | Ousnueckuii CMBICT aTOMHOTO
ero MIOJIOKEHUS B [ICXD | (mopsiiKOBOrO) HOMEpa  XUMHYECKOTO

J.1.MeHpaeneeBa

9JICMCHTA, HOMEpa I'PpyHIIbl U TIEpUOaa
HCpI/IO,ZlI/I‘-IeCKOﬁ CHUCTCMBI.
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EcTrecTBEHHBIE CceMENCTBA XUMUUYECKUX

3JIEMEHTOB. OJJEMEHTHI METALIBI U

HeMmeTauibl. AM(OTEpHBIE OKCHIIBI H

ITomoxxenue HEMETAJJIOB B

HepHOI[HHGCKOfl CHUCTCEMEC XHMHUYCCKUX

snementoB J.M.Menaeneesa. OOmue

TUAPOKCHUJIBI CBOMCTBA HEMETAJJIOB.

3. I'enetnueckue  psaasl  MetauioB | ['eHeTmyeckas CBsI3b MEXIY Kilaccamu
HEMETAJIOB HEOPraHUYECKUX COCIMHECHUM.

4, XUMHYECKUE CBOMCTBA OKCHAOB, KHCIOT,| OKCHIBI. Knaccuduxanmusi.
OCHOBaHMM M coyied B cBere Teopuu| HomeHkmarypa. ®dusnueckue CBOMCTBA
3JEKTPOJUTHUYECKON  JIUCCOLMAUMHA M| OKCUJOB. XUMUYECKUE CBOICTBA
OKHCIIEHUS-BOCCTAHOBIICHUS okcunoB. [lonmyyenue u TpUMEHEHUE

okcuaoB. OcHoBanuda. Kriaccuduxarms.
Homenxknarypa. ®usnueckue CBOWCTBA
ocHoBaHuM. Ilomyuenne ocHoBaHUM.
XUMHYECKUE CBOMCTBA OCHOBAHMIA.

5. [Tepuonnueckuii 3akoH W nepuoauyeckas | [lepuonnueckas cucremMa XUMHUYECKUX

cucteMa xuM. aneMmenToB J[.M1.MenzaeneBa | 23J1eMEHTOB JI.11.Menneneena.
DuznyecKui CMBICTT aTOMHOTO
(MOPSIAKOBOTO)  HOMEpa  XMMHYECKOIO
dJI€MEHTa, HOMEpa TPYNIbl U Tepuojaa
nepuoauueckor  cuctembl.  CtpoeHue
SHEPTreTHYECKUX YPOBHEN aTOMOB IEPBBIX
20 XUMHYECKHUX AIIEMEHTOB
MEPUOINYECKON CUCTEMBI.

6. CocraBnieHue OKUCIUTENBHO- | OKUCIUTEND. BoccranoBurens.
BOCCTAHOBUTEIIbHBIX PEaKLIUN CymiHocTh OKHCIIUTENBHO-

7. IpakTuueckasn padora Nel Pemrenune | BOCCTAHOBUTENIBHBIX PEAKIIMM.
SKCIIEPUMEHTANIbHBIX 33Ja4 10 TeMe
«ONEKTPOJUTUYECKAS TUCCOLUALIUS

8. Knaccudukanus xumuueckux peaknuii | [IoHsTHE O  CKOPOCTH ~ XMMHYECKOM
[0 pa3nuuHbIM Ipu3HakaMm. llonsatue o | peakumu. @akToppl, BIMAOLME HA
CKOPOCTH XMMHUYECKOU peaKlnu CKOpOCTbh XUMHUUecKOU peakuuu. [lonarue

0 KaTajau3arope.

9. KoutponpHas pabora Nel mo Teme
«BBegenne  OOmas  xapakTepUCTHKa
XUMUYECKUX JIIEMEHTOB U XUMHUYECKUX
peakuui. Ilepuomuueckuit  3aKOH U
[lepuoanueckass cuctemMa XUMHUYECKHX
anemenToB [[.M1.MenneneeBa

10. OO01as xapakTepucTHKa HEMETAITIOB [Tonoxenue HEMETAJUIOB B

11. Ob6mue XUMUYECKUE CBOMCTBA | IEPUOJUYECKON CUCTEME XMMHUYECKUX
HeMeTauioB. Hemeramnsl B mpupoae u sanementoB JI.U. MennaeneeBa. OOmue
CHOCOOBI UX IOTYyYESHUS cBOlicTBa HemeTaiuioB. Bojma B mpupoe.

12. Bonopon Kpyrosopot BO/IbI B MIPUPOJIE.

13. Bona du3nueckue M XUMHYECKHE CBOMCTBa

14. Tanorenst. O0IIas XapaKTepUCTHKA BOJIbL. PacTBOpBI. PacTBOpUMOCTH
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15. CoennHeHus rajJloreHoB BeulectB B Boje.  KoHueHTpanus
16. IIpakTnyeckas padora Ne2 U3ydeHue | pacTBOPOB. MaccoBas JOJISt
CBOWCTB COJITHOM KUCJIOTBI pacTBOPEHHOI'O BEILIECTBA B PacTBOpE.
17. Kucnopon [anorensl: Qu3ndeckue MU XUMHUYECKHE
18. Cepa, ee (Qu3uuecKMe M XUMHYECKHE | CBOMCTBA. Coenunenus rajlor€HOB:
CBO¥CTBA XJIOPOBOJOPOJ, XJIOPOBOIOPOTHAS
19. CoennHeHnsa cepbl KHUCJIOTA U €€ COJIM. Cepa: (1)I/I3I/II-I€CKI/I€ u
20. CepHast KHCJIOTA U €€ COJIH xuMudeckue — coiictBa.  CoennHEHHS
21. CepHast  KHCJIOTaKaK OKHCIIUTEINb. CEpBL: CEPOBOIOPOJ, CYIbGUIBI, OKCHIBI
[Monyuenne W  mnpuMeHeHue  cepHoii| CCPPL. Cepnas, ceprucmas u
KHCIOTEI €epo8o0OpoOHas KUciomsl W WX COJH.
22. IIpakTnueckas padora Ne3 U3yuenue A30T:  Qu3MYECKHE M XUMHYECKHE
CBOJCTB CEpHOI KHCIIOTHI cBoiictBa. Ammuak. Coau aMMOHHUS.
23 A30T 1 €10 CBOMCTRA Oxcuapl azoTa. A30THas KUCJIOTa U €€
24. AMmuak u ero coeauHenus. Comm | €OTH- Docdop: usnyeckue 1
ammonns. TIpakTuueckas padora Ned, | XUMHYECKHE coiictBa. CoenuHeHus
Tonyuenne avMmuaka u wsydenme ero | ocopar  oxeun  docdopa (V)
CROMCTR oprodochopHast KHCIOTa U €€ COJIH.
25 OKCHIBI 230Ta VYraepon: ¢duzmyeckue W XUMHUYECKHE
26. A3OTHasi KHCTIOTa KaK OKUCITUTEIb cBOficTBa. Annomponus yenepooa. armas,
27. [onydeHne ¥ IPUMCHEHHE A30THOM | & agum, Kapbun, pymepeitei.
KHCTOTEI Coeaunenus yriaepoja: OKCHJIbI yriaepoaa
8. Dochop. CocnHenns bochopa, )E% (IY), yrojibHast KMCJI0Ta U €€ COJIH.
[Tonsatue o pochopHBIX yIOOPEHHIX Rpenuii u e2o coeounenus.
29. Yrnepon
30. Oxkcupl yriepoaa
31. VYronpHas kucnota u e€ coiu. JKecTkocTh
BOJIbI ¥ CTIOCOOBI €€ yCTpaHeHUs
32. Kpemuwnit
33. CoenuHeHust KpeMHUS
34. CunukaTHasi IPOMBIIUIEHHOCTh
35. IIpakTnuyeckas padora Ne5 «[lomyuenue
YTIIEKUCIIOTO rasa. KauectBennas
peakius Ha KapOOHAT-HOHY
36. KoutrpoabHass padora Ne3 mno Tteme
«Hemeramnb»
37. XVMHYECKUE CBOMCTBA METAJIOB Ilonooicenue memannog 6 nepuoouyeckol
38. Mertamnsl B pupoae. OOmue cnocodbl ux | cucmeme XUMUYECKUX 31EMEHMO08
MIOJIy4EHUS .U .Menoeneesa. Memannvi 6 npupooe u
39. Pemenne pacyeTHBIX 3a/1a4 C MOHATHEM | oOwjue cnocodwvr ux noayuenus. Obuue
Maccoseas 00 8blxo0a NPooyKma @uzuueckue ceoticmea memannos. Obuye
40. [ToHsTHE O KOPPO3HH METAILIOB XMMHYECKHE CBOMCTBA METAJJIOB:
41. Illenounslie METAaJIbL: oOmas | pakuMd € HEMETalllaMM, KHCJIOTaMH,

XapaKTCpUCTUKA. COCI{I/IHGHI/IH IICITOYHBIX

COJIAIMH. DNIeKMpOXUMu4eckuti pso
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METaJJIOB Hanpsixcenu — memannos.  lllenounsie
42. [llerouHO3eMENbHBIE METaUIBl:  OOIIas | METAJLIbI u ux COeIMHEHUS.

XapaKTEPUCTHUKA. Coenunenus | LllenoyHo3eMenbHbIE METaUIBL M UX

LIEJIOYHO3EMETIbHBIX METAJIOB coequHeHus. AloMUHUN. AM(POTEpPHOCTD
43. AJIOMUHHI — TIEPEXOIHBIA BJIEMEHT. | OKCUJA U TUAPOKCU/IA aTFOMUHUS.

@uU3NYECKUE W XUMHYECKHE CBOMCTBA

amomunus. [lomyyeHue W TpUMEHEHUE

amoMunusi. CoeMHEHUST ATIOMUHUS —

OKCHUJ M THAPOKCHJ, HX aM(OTepHbIi

XapaxkTep
44, IIpakTnueckas padora Ne6 Xécrtkocts | Kenmezo. CoenuHeHus xeimea HW  HX

BOJIbI U CITIOCOOBI €€ YCTpaHEHHS CBOICTBA: OKCHUJbI, THAPOKCHIBI U COJH
45, Keneso — omemenr VI rpymmsr | sxenesa (11 u 1HI).

no6oyHoi mnonarpynmel. Pusnueckue u

XUMHUYECKHE CBOMCTBA KEJE3a.

Haxoxnenue B mpupoie

Pemenne pacdeTHBIX 3a7ad C MOHSATHEM

maccosas 00711 8b1Xx00a NPOOYKma
46. Coenuuennss xemesa +2, +3  ux

KaueCTBEHHOE orpezeNeHHe.

I'enetnyeckue psaasl Fe +2 u Fe +3
47. O0o00mmenue, CUCTEMATU3ALNA u

KOPPEKIMS 3HAHUM 10 TeMe «MeTabi»
48. IIpakTnyeckass padora Ne7 «Pemenue

AKCIEPUMEHTAIBHBIX 3aga4 Ha

pacro3HaBaHUe U NOJyYeHHE COSAUHEHUN

METaJLJIOB
49. O06o0menue 3HaHui 1Mo TeMe «MeTauTbhy
50. KoutpoabHass padora Ne2 mno Teme

«Metamibn»
51. [Ipeamer oprannyeckoil XuMuu [lepBoHauanbHbIE CBEACHUS O CTPOCHUU
52. [IpenenbHbIE YrIIEBOIOPOIBI OPraHWYEeCKUX BEIIECTB. YTJIEBOJOPOJBI:
53. HenpenenbHble yrieBoaopoisl. DTUIICH ME€TaH, J3TaH, AJTWieH. VcTouHuku
54, [IpupogHbIE HCTOYHUKH YTIIEBOJAOPOIOB YIIE€BOJOPOJOB: NPUPOIHBIN ra3, HeDTh,
55. ITonsarue 00 OJTHOATOMHBIX U | Yrojsb. Kucnopoaconepxammue

MHOTOAaTOMHBIX criuprtax. [loHsTe 06 COC/IMHCHHS: CIHUPTHI (METAHOJ, JTaHOIL,

aJTbIETAIaX TJIULEPHH), KapOOHOBBIE KHCIIOTBI
56. OIHOOCHOBHBIE MpesieNbHbIe KapOoHOBbIe | (YKCYCHas — KHCIOTa,  aMHHOYKCYCHas

kuciaoThl. CloKHBIC 3(1)Hp]':,1 KHCJIOTa, CTCAapUHOBAsA W  OJICMHOBAad
57. Kupsr KHUCJIOTBI). buonoruuecku BA)KHBIE
58 VTI1eBOIBI BEIIECTBA: O KHUPBL, TJIIOKO3a, OENKH.
59. AMUHOKHCIOTEL BelKd XUMHUYECKOE 3arpsi3HEHHE OKpYXkarolen
60. OGo6uienne ceeneHnii 06 opranmueckux | CPEAbI H €r0 MOCACACTBHA.
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BCIICCTBAX

61. KonTposabnas paGora Ne4 mno Tteme
«OpraHuyeckue BellecTBay
62. [Tepuonnueckuii 3akoH u llepuoanueckas | [lepuonnueckas cucTteMa XUMHAYECKUX
cucrema J[.M.MenneneeBa B  CBETE | SJJIEMEHTOB HA.N.Menneneesa.
TEOPUU CTPOCHUS aTOMAa duznyecKkui CMBICI aTOMHOTO
(MOpsIAKOBOTO)  HOMEpa  XMMHYECKOIO
AJIEMEHTa, HOMEpa TPYIIbl U MEepHo/ia
MEPUOINYECKON CUCTEMBI.
63. Knaccudukamus xumudeckux peaknuii | Kimaccudukanuss XUMHUYECKMX —peakuui
10 Pa3JINYHBIM MTPU3HAKAM M0 Ppa3IMYHBIM TPU3HAKAM: YUCITY U
COCTaBy HCXOJHBIX W  TOJIYYEHHBIX
BEIIIECTB; U3MEHEHHUIO cTeneHen
OKUCIICHUS aTOMOB XUMUYECKUX
AJIEMEHTOB; MOTJIOIIEHUIO WA
BBIJICIICHHUIO DHEPTHUH.
64. Knaccuduxarus Heoprannuecknx | OKCHIbI, OCHOBAHUS, KHCIIOTBI, COJIH.
BEIIIECTB
65. Pemenne skcriepuMeHTANBHBIX 33/ad MO | 3aKOH COXpPaHEHUsS MacChl  BEIIECTB.
TeMe «OCHOBHBIE KJIACChl | XUMHYECKUE ypaBHEHHUSI.
HEOPraHUYECKUX COCIUHECHHIN Kosddumuentel. YcmoBus u mpusHaKU
MPOTEKaHUs XUMUYECKUX peakiuid. Monb
— ©IVMHMIA  KOJMYECTBA  BEIIECTBA.
MomnsipHas macca
66. OO6o01eHre cBeICHU 0 HEOPTaHUIECKOU
Y OPraHUYeCKON XUMHUH
67. Hrorosas xkoHTpobHas paboTa
68. «OCHOBHBIE KJIaCChl HEOPraHUYECKUX U

OPraHu4YCCKux COGHHH@HHﬁ)) . Anamms

PE3yJbTaTOB KOHTPOJIbHOI pabOThI
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