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HosicHuTeAbHASA 3aNIMCKA
Pabouas mporpamma mo xumuu ais 10-11 HenmpodmiabHBIX KiaccoB 0011e00pa3oBaTeIbHBIX
OI0/KETHBIX yUpexAeHU paccuntaHa Ha 136 yacoB (68 wacoB B 10 kiacce; 68 wacoB B 11
KJjacce).
Pabouas nporpamma nmo yueOHOMY NpeaMeTy «XUMHUS» COCTaBlieHa sl OOy4YeHUs ydalluxcs
10-11 xmaccoB MKOVY «COII Nelceno KypmkruHOBO»» Ha OCHOBE CIEAYIOUINX HOPMATUBHBIX
JIOKYMEHTOB:
1. 3akon «O6 obOpazoBanuu B Poccuiickoii ®enepanum» (0T 29 nexabps 2012r. Ne 273-D03),
npuHAT ['ocygapcrBenHoit Jlymoit 21 nexadbps 2012 roma, omobpen Coetom deneparuu 26
nekadps 2012 rona (B 1eHCTBYOLICH PEeAAKIINY).
2. Tlpukaz MwunoOpazoBanust P® Nel312 ot 09.09.2003 «O6 yrtBepkaeHuu (enepaibHOTO
0a3MCHOrO IUTaHA W TPUMEPHBIX Y4YEOHBIX IUIAHOB JUIA 0O0IIE00pa30BaTENbHBIX YUPEKIACHUN
Poccutickoii denepanyu, peaaTu3yomuX TporpaMMbl 00IIIeT0 00pa3oBaHUs;
3. Tlpuka3z MwunoOpazoBanus PD Nel089 ot 05.03.2004 «OO6 yTBepkacHHH (eaepalbHOTO
KOMIIOHEHTa TOCYJJapCTBEHHBIX 00pa30BaTeNbHbIX CTAHJAPTOB HaualbHOrO OOIIEro, OCHOBHOTO
00111ero u cpeAHero (MoJaHOro) 00IIero 00pa3oBaHU;
4. ®enepalbHbII TOCyAapCTBEHHBIH 00pa30BaTEIbHBIA CTAaHIAPT CPEIHEro (MOJHOTO) OOIIEro
0o0pa3zoBaHus, YTBEP)KIEHHBIN TpHKa3oM MuHHCTEpcTBa 00pa3oBaHus W Hayku Poccuiickoi
®deneparun ot 17 mas 2012 roga Ne 413; (¢ W3MEHEHUSAMH, BHECEHHBIMH IpHUKa3aMu OT 29.
12.2014 r. Ne1645; ot 29.06.2017 r.Ne 613)
5. Canllun 2.4.3648-20 ot 28.09.2020r Ne28. Canllun 1.2.3685-21 ot 28.019.2021r Ne2.
6.Konnernmueit mnpenogaBanusi ydeOHOTO mpeamera «XuMHUsS» B 00IMIe00pa30BaTEIbHBIX
opranmzanusax P®, peanu3yromux oCHOBHBIE 00I1€00pa3oBaTeIbHbIE MPOrpaMMbl (YTBEpKIEHA
Pemennem Komnerun Munucrepcrsa [Ipocsenienust PO, nporokon 013.12.2019r NelIK-48H).
7.0cHoBHas oOpa3oBarenbHas mporpamMma cpeasero obmero odpazoBanus MKOY «COI Ne 1
ceno KypmxunoBo». YTBepkaena npukazom Ne 45 ot 31.08.2018r. nupexkropa MKOY «COII
Nel ceno KypmxxunoBoy. [Ipunsara Ha nencoere nporokoi Ne 1 ot 31.08.2018r.
8.DenepanbHbBIl MepedeHb YYEOHHKOB, PEKOMEHIYEMbIX K HCIOJIB30BAHUIO TIPU peaH3aliu
UMEIOIUX FOCYTapCTBEHHYIO aKKpPEIUTAIMI0 00pa30BaTeNIbHBIX MPOrpaMM HadyalbHOTO OOIIEro,
OCHOBHOTO 00111ero, cpeaHero ooOuiero oOpa3oBaHus (YTBEpXKAEH NpuKa3oM MuUHHCTEpCTBa
oOpaszoBanus u Hayku P® ot 31.03.2014r. Ne 253 ¢ u3MeHEeHHUsIMU, BHECEHHBIMH IIPUKa3aMU OT
08.06.2015 r.Ne576; ot 28. 12.2015 1. Nel529; ot 21.04.2016 1. Ne459; ot 08.06.2017 r. Ne
535);
9.YcraB MKOY «COII Nel ceno KypmxuHOBOY .
10Vuebnsiit mman MKOY «COII Nel ceno KypmxunoBoy.
11. TTonoxenue o pabouynx mporpamMmmax odpazoBatenbHOro yupexaenus MKOY «COII Ne 1
ceno KypmxkuHoBoy.
12.ABTOpCKas mporpamMmma OCHOBHOTO o01ero oopaszoanus no xumuu O.C. I'abpuensn / — 4-¢
u3M., crepeotutn. — M.: [Ipoda, 2007 — 78 c.
Pabouas mporpamma paspaborana Ha ocHOBe aBTopckoil mporpammsel O.C.I'aGpuensna s 10-
11 xmaccoB o0meoOpa3oBaTeNnbHBIX yupekaeHuil (6a3oBeiii ypoBeHs)/ O.C. T'abpuensa — 4-e
u3n., crepeorun. — M.: Jlpoda, 2007 — 78 c., W mnpemHasHauyeHAa I peau3alfd B
o0mieoOpa3oBarenbHOM yupexkaeHuu B 10-11 kinaccax Ha 6a30BOM YpOBHE.
Pabouass mporpamMma KOHKpPETH3UPYET COJepaHUe MPUMEPHOM MporpaMMbl, JaeT YETKOe
pacripesiesieHe y4eOHBIX YacoB IO pasfesiaM Kypca C ONpeesIeHHOM MOCIe0BaTeIbHOCThIO
U3yYEHHS] TEM W Pa3eiioB C yYETOM MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH, JIOTHKU
y4eOHOTo Ipolecca, BO3PACTHBIX 0cOOeHHOCTEH ydamuxcs. B paGoueil nporpamme onpezaeneH
nepeyeHb JIEMOHCTpaIii, 1Tab0pPaTOPHBIX OMBITOB, MPAKTUYECKUX 3aHATUH M pacueTHBIX 3ajad,
UX pacupeerneHue no pasaenam. Kype nennures 4eTko Ha JIB€ YaCTH: OPraHMUYECKYH0 XUMHIO (68
4acoB) U 001y xumuio (68 yacoB). TeopeTHueckyt0 OCHOBY OPTaHHMYE€CKOM XMMHUH COCTABIISIET
TEOpUslI CTPOECHHUS B €€ KJIACCHUECKOM IIOHMMAaHMM — 3aBUCUMOCTb CBOWCTB BEILECTB OT
XUMHYECKOTO CTPOEHHUs, T.e. OT pAacCIHOJOKEHUS aTOMOB B MOJIEKYyJaX OpraHM4ecKHX



COCIMHEHUN  COTJIACHO  BAJEHTHOCTH. OJIEKTPOHHOE W  IPOCTPAHCTBEHHOE CTPOEHUE
OpraHMYECKUX BEIIECTB IPU TOM KOJMYECTBE YacOB, KOTOPOE OTHYIIEHO Ha HW3y4YeHUe
OpraHMYEeCKOM XHMHH, paccMaTpUBaThb HE IMPEACTABISETCS BO3MOXHBIM. B oprannueckoi
XUMUU CJIeJIaH aKIIeHT Ha MPAaKTHYECKYI0 3HAUMMOCTh yueOHoro matepuaina. [loaTomy nsyuenue
MPEACTABUTENECH KaXXIOro KJacca OpPraHMYEeCKUX COCAUHEHUH HAYMHAETCS C IPaKTUYECKOU
MOCBUIKM — C WX TMONy4YeHHs. XWMHYECKHE CBOHCTBA BEIIECTB PACCMATPHBAIOTCS Cyry0o
IparMaTH4ecKu — Ha MPEeIMET UX IPAKTUYECKOro NMPUMEHEHHs. B OCHOBY KOHCTpyuMpOBaHUS
Kypca TIOJIO)KEHa UJAes O TMPUPOJHBIX MCTOYHUKAX OPraHMYECKUX COCAMHEHUH U HX
B3aUMONPEBPALLECHUM, T.€. HJIEH TEHETUYECKOM CBSA3M MEXAy KIaccaMU OpPraHUYeCKHX
COCIMHECHU.

TeopeTnueckylo OCHOBY Kypca OOIIel XMMHMU COCTaBIISIIOT COBPEMEHHbIE MPEICTAaBJICHUS O
CTPOCHHUM BeUIECTB (MIEPUOJMYECKOM 3aKOHE M CTPOCHUU aTOMa, TUIAaX XMMHUUYECKHX CBS3EH,
arperaTHOM COCTOSIHUM BEIECTBAa, MOJMMEpax M JUCIEPCHBIX CHUCTEMAaX, Kauye€CTBEHHOM U
KOJIMYECTBEHHOM COCTaBE BEIIECTBA) W XUMUYECKOM Iporiecce (KiIaccu(UKaii XUMHYISCKHX
peakumii, XMMHYECKOM  KUHETUKE W  XHMHYECKOM  pPABHOBECUHM,  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX MPOLIECCax), aJaNTUPOBaHHBIC MMOJA KypC, PacCUMTAHHBIM Ha 2 4Yaca B
Henento. MakTHYeCKyl0 OCHOBY Kypca COCTABIISIIOT OOOOIIEHHBIE NMPEACTaBICHHUS O Kiaccax
OpPraHMYECKHX M HEOPraHWYECKUX COCIMHEHUHW M UX CBOMCTBAaX. Takoe MOCTpOEHHE Kypca
o0mmieil XUMHUHM TO3BOJISIET TMOJBECTH YYAllUXCS K TMOHUMAHUIO MAaTepHAIbHOCTH U
MO3HABAEMOCTH MHpA BEIICCTB, MPUINH €ro MHOr000pasus, BCEOOIIeH CBs3M sBIIcHUH. B cBOIO
ouepellb, 3TO JAaeT BO3MOXHOCTh YyYalIMMCsl JIydllle YCBOUTh COOCTBEHHO XHMHUYECKOE
COJIepKaHUE W TIOHATH POJb W MECTO XMMHHM B CHCTEME Hayk o mpupojge. Jloruka u
CTPYKTYpHUPOBaHHE Kypca MO3BOJISIOT B MOJHOW Mepe MCIOIb30BaTh B OOYYEHUHU JIOTUYECKUE
Omepaly MBIIUICHHUS: aHaJIU3 M CHUHTE3, CPAaBHEHHE M aHAJOTHI0, CHUCTEMAaTH3alui0 |
00o011IEHHE.

Hannas nporpamma peanuzoBaHa B yueOHukax: ['abpuensn O.C. Xummsa. 10 xi. ba3oserit
ypoBeHb. — M.: Jlpoda, 2010; I'abpuensa O.C. Xumus. 11 xin. bazossiit yposens. — M.: lpoda,
2010.

Pabouas mporpamma BBITIOJIHAET CJIEAYIOIINE OCHOBHBIE (DYHKIIUHU:

1.HopmaTuBHast pyHKIIMS onpenesnsieT 00beM U MOPSA0K MPernoaBaHus Y4eOHON JTUCITUTIIIMHBL.
2. UndopmannonHo-MeToudeckast GyHKIIHS MO3BOJISET BCEM y4acTHUKaM 00pa30BaTeIbHOTO
mpoliecca TOJNYYUTh TMPEACTABICHHE O IENsIX, COJEpKaHWH, OOIIeld cTpaTeruud OO0ydeHus,
BOCTIMTAHUS U PA3BUTHS YUAIIUXCS CPEACTBAMU JAHHOTO Y4eOHOTO MpeaAMETa.

3. Opraan3aniMoOHHO-TUIAHUPYIOMAast (QYHKIIHS TIPEIyCcMaTPUBAET BbIICICHNUE ITANlOB O0yUYCHHUS,
CTPYKTYypUpOBaHHE y4eOHOTO MaTepHana, OnpeejeHHe ero KOMMUEeCTBEHHBIX U KaueCTBEHHBIX
XapaKTePUCTUK Ha KaXJIOM M3 OSTaloB, B TOM YHUCJE JIS COJEPKATEIbHOTO HAIOJHEHUS
MIPOMEKYTOUYHON aTTECTAllMU YUAIIUXCS.

Hean kypca - BOOpyXEHHE YYaIIUXCS OCHOBAMHU XHUMHUYECKUX 3HAHWM, HEOOXOIUMBIX ISt
MOBCEIHEBHON KU3HU, MPOU3BOJCTBEHHONW JEATENBHOCTH, TMPOJOJDKEHUS 00pa3oBaHus,
MPaBUJILHON OpPUEHTAllMM M TOBEJICHUM B OKPYXKAIOIIEH Cpejie, BHECEHHE CYIIECTBEHHOTO
BKJIaJIa B pa3BUTHE HAYYHOT'O MUPOTIOHUMAHUS yUalUXCSl.

B nmanHoi1 mporpaMMe BhIpak€HAa TYMAaHHCTHYECKAss M XMMUKO-IKOJIOTHUECKasi HAPaBJIEHHOCTh
U OpHEHTAllWs Ha pa3BUBarolee oOydueHrne. B Hell oTpakeHa cUCTeMa BaKHEHIINX XUMHYECKHX
3HaHWM, PacKphITa POJIb XUMHUU B TIO3HAHWUU OKPYXKAIOIIEr0 MHpPA, B TOBBIIICHUU YPOBHS
MaTepuaIbHON KU3HU OOIIECTBA, B PA3BUTUU €0 KYJIbTYphI, B PELIICHUHN BOKHEHIINX MPoOIeM
COBPEMEHHOCTH.

3agaum Kypca

CdopmupoBaTh TpeACTaBICHHE O MECT€ XMMHHM B COBPEMEHHOW HAay4YHOW KapTHHE MHpA,
MOHMMAaHUE PO XUMHUU B (OPMUPOBAHUU Kpyrozopa U (PyHKIMOHAIBHON T'PaMOTHOCTH
YeJIOBeKa IS PeIeHuUs TPaAaKTUUECKHUX 3a/1a4.

O6yuums 61a0eHur0 OCHOBOIOJIATAIOIIUMUA XUMUYECKUMH TOHATUSMHU, TEOPUSIMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHMUE XUMUYECKON TEPMUHOIOTUEN U CUMBOJIUKOA.



O6yuums 6nadenuro OCHOBHBIMH METOJAaMM HAayYHOTO IO3HAHUS, MCIOJIb3yEMbIMH B XHMUHU:
HaOJroIeHue, ONMCaHUe, HW3MEpEeHHUe, HKCIEPUMEHT; YyMEHHe o0padarhiBaTh, OOBICHATH
pe3yJbTaThl MPOBEJCHHBIX OMNBITOB M JI€aTh BBIBOJbI; TOTOBHOCTb M CIIOCOOHOCTb IPUMEHSTH
METO/Ibl TI03HAHUS IIPU PELLIEHUU MPAKTUYECKUX 3a/1a4.

CdopmupoBaTh yMeHHMsI JaBaTb KOJUYECTBEHHbIE OLEHKM M IPOBOAMUTH pPACYEThl IO
XUMHYECKHM (HOpMyJiaM U ypaBHEHHUSIM.

O6yyums 6nadenuro TpaBUJIAMH TEXHUKHM O€30IaCHOCTH IPU MCIIOJIB30BAaHMM XHMHUYECKHX
BELIECTB.

CdopmupoBaTh COOCTBEHHBIE TO3MLMU IO OTHOLICHHIO K XHMHYECKOM HHpopMaIuy,
[10JIy4aeMOM U3 pa3HbIX HCTOUYHUKOB.

MecTo npeamera B 0a3MCHOM y4eOHOM IJIaHe

Jns peanuzanuu paboueil mporpaMMbl H3ydeHHsl yuyeOHOro mnpeamera «XUMHsS» Ha dTare
noysiHOTO  (cpemHero) oOmiero obOpa3oBanus ydeOHbIM 1mmaHoM MKOY  «COIlINelceno
KyprxunoBo» orBeneHo 136 yacos. B Tom unciie 68 yacos B 10 kinacce u 68 yacos B 11 kiacce,
u3 pacyeTa —2 yuyeOHBIX yaca B Heaenmo B 10 kimacce n —2 y4eOHBIX yaca B Henento B 11 kimacce.
[Iporpamma mo xumum 10-11 xmaccoB o00meo0pa3oBaTENbHBIX YUPESKICHUN SBISETCS
JIOTMYECKUM TPOJIOJDKEHUEM pabodell mporpaMMbl, COCTABICHHON HAa OCHOBAaHMM aBTOPCKOTO
kypca O.C.I'abpuensina, 1uisi OCHOBHOM mKOJbL. [1lo3ToMy OHa pa3paboraHa ¢ OMOpOW Ha Kypc
xumun 8-9 kmaccoB. Pe3ynbraroM 3TOro sBMJIOCH TO, YTO HEKOTOPBIE, HMPEUMYLIECTBEHHO
TEOPETUYECKHE TEMbl Kypca XMMHUU OCHOBHOM IIKOJBI pPAacCMaTPUBAIOTCS CHOBA, HO YK€ Ha
0osiee BBICOKOM, PACUIMPEHHOM M YIIyOJeHHOM ypoBHe. [lenaercs 3TO OCO3HAHHO C LeJIbIo
(GbopMUpOBaHUS LETOCTHOM XMMHUECKON KapTHHBI MHpa U JUIsl 00eCieueHusl IPEEeMCTBEHHOCTH
MEX/y OCHOBHOH M cTapliel CTyneHsIMU o0yueHHs B 00111€00pa30BaTeNIbHBIX YUPEKICHUSIX.
®opMbl OPraHu3aluy 00pa3oBaTeJbLHOI0 npouecca U GopmMbl KOHTPOJIA

[TpumepHas nmporpaMma npeaycMarpuBaeT (GOPMHUPOBAHUE Y YUALIUXCS 00LIEeYy4eOHbIX YMEHUN
U HaBBIKOB, YHHUBEPCAIBHBIX CIOCOOOB AEATEIBHOCTH M KIIOYEBBIX KOMIIETEHLUH. B »TOM
HalpaBJICeHUU IPUOPUTETAMU Ul Y4eOHOro npeaMera «XUMUsS» B cTapuiel 1Kosie Ha 0a30BOM
YPOBHE SBIIAIOTCS: YMEHHME CAMOCTOATEIbHO M MOTHBHUPOBAHHO OPraHU30BHIBATH CBOIO
MIO3HABATENBbHYIO JIEATENBHOCTh (OT MOCTAHOBKH LIEIM JIO0 MOJYYEHHS U OLEHKH pe3yJibTaTa);
UCIIOJIb30BAaHUE DJIEMEHTOB IMPUYMHHO-CIEACTBEHHOTO U  CTPYKTYPHO-(YHKIIMOHAIBHOIO
aHan3a; ONpeelIeHUEe CYIIHOCTHBIX XapaKTepUCTUK U3y4yaeMOro o0beKTa; yMEHHE pa3BEpPHYTO
000OCHOBBIBaTh CYXJEHHUS, JaBaTh OMNPEIENICHUs, MPUBOAUTH JOKA3aTEJIbCTBA; OLICHUBAHUE U
KOPPEKTHPOBKA CBOETr0 IOBEACHMSI B OKPYKAIOIIEH CpENe, BBIIOJHEHUE B IMPaKTUYECKOU
JESTEIbHOCTH W B IIOBCEJHEBHOM JKM3HU SKOJIOTMYECKUX TpeOOBaHUM; HCIIOJIIb30BAHUE
MYJbTUMEIUMHBIX PECYpCOB M KOMIIBIOTEPHBIX TEXHOJIOTUH Uit 00paboTKM, mepenayu,
cucremaruzanuu  HUHopmanuu, co3gaHud 0a3  JaHHBIX, [PE3EHTAllMM  pe3yJIbTaToB
MIO3HABATEILHOM M MpaKTHYeCKOH nestenpHocTH. PabGoueil mporpammoii kypca xumuu 10-11
KJIACCOB MIPEIYCMOTPEHO MPOBeIeHNE 4 MPAKTHYECKUX paboT U 8 KOHTPOJBHBIX paboT, B T.4. 2
npakTuyeckue U 4 KOHTpoJbHbIE paboThl B 10 kiacce M 2 mpakTuiyeckue U 4 KOHTPOJbHBIE
pabotel B 11 kmacce. [lig TeKylero KOHTPOJIS YPOBHS YCBOEHMsSI Y4eOHOro mpeamera
UCIOJIb30BaTh Takue (OpMbI, KaK CaMOCTOSITEIbHBIE Pa0bOTHl, B T.4. B (hOpMeE TecTa, CPE30BbIE
paboThl, ycTHBIe (OpMBI — (PpOHTANBHBIN oOmpoc, Oecelbl, MUCKYCCHH C WCIOJIb30BAHUEM
pecypca KCO.

Pe3yabTaThl 00yuyeHus

PesynbraThl M3yueHHMs Kypca «XUMHs» TpuUBeAeHBl B pasnene «TpeGoBaHus K YPOBHIO
MOJIFOTOBKU BBIMTYCKHUKOB», KOTOPBIA IOJTHOCTBIO COOTBETCTBYET CTaHAapTy. TpeGoBaHus
HaIpaBJIEHbl HAa pealM3alUI0 JESATEIbHOCTHOIO, MPAKTUKO-OPUEHTHUPOBAHHOIO U JIMYHOCTHO
OPUEHTUPOBAHHOTO TOJXOJI0B; OCBOEHUE YYALIUMHUCS HWHTEJJIEKTyaJIbHOM M MpakTH4YeCKON
NeSITeIbHOCTH;, OBJIaJICHUE 3HAHUSIMHU M YMEHUSMH, BOCTPEOOBAaHHBIMU B NTOBCEAHEBHOM KHU3HH,
MO3BOJIIOIIMMH OPUEHTHPOBATHCSI B OKPYXKAIOIIEM MHUpPE, 3HAYUMBIMU JJI COXpaHEHUs
OKpY’Kalollel cpebl 1 COOCTBEHHOTO 3/10POBBSI.



PyOpuka «3HaTh/IOHUMATh» BKJIIOYaeT TpeOOBaHUS K Y4YeOHOMY Marepuany, KOTOPBIH
YCBaMBAIOTCSI M BOCIIPOU3BOMISATCS yUAIIMMHUCS.

PyOpuka «YMeTh» BKIIOYaeT TpeOOBaHMs, OCHOBaHHbIE Ha OoJiee CIOXHBIX BHIAX
JESTEIIbHOCTH, B TOM YHCJIE TBOPYECKOW: OOBSACHATH, M3y4yaTh, PACIIO3HABATH U OIMUCHIBATH,
BBISIBIISIT, ~ CPAaBHUBATh,  OMNpPENCIATh,  aAHAJIM3UPOBATh M  OLCHUBATh,  IPOBOJIUTH
CaMOCTOSITEIILHBIN MMOUCK HEOOXOAUMOW HH(POPMAIIUHU U T.11.

B pyOpuke «lcronb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS B IPAKTUYCCKOHN JCATEIBHOCTH U
MOBCETHEBHOM JKHU3HI MIPECTABICHBI TPEOOBAHNUS, BEIXOISIINE 32 PAMKHU Y4eOHOTO TIpoIiecca u
HaIlCJICHHBIC Ha PEIICHUE Pa3HOOOPa3HBIX KU3HCHHBIX 33/1a4.

YUYEBHO-TEMATHYECKHMU ILJTAH (10 kaacc)

KomunyectBo | IIpaktnueckue | KoHTpoIbHBIE
Ne HazBanue Tembl
JacoB paboThI paboThI
1 | Beenenue 1
2 | Teopus cTpoeHUs OpPraHUYECKUX COSAMHEHHMA 4
3 | YrneBosopoibl ¥ MX NPUPOIHBIC HCTOYHUKH 18 1
4 | Kucnopoacoaep:xaiue OpraHHYecKue 20 1
COCAMHEHUS M UX IPUPOAHBIC HCTOYHHUKH
5 | A3oTconepxalire OpraHMuecKre BEIecTBa 10 1
mMub | bruosmorndecku akTHBHBIE BEIIECTBA 4
7 | ckyccTBEHHbIE M CHHTETUYECKHE MTOJIMMEPBI &) 1
8 | IloBTOpeHue 6 1
BCET'O 68 2 3

Conep:xanue nzyyaemoro kypca 10 kiaacc

Opranuyeckasi Xumus (2 yaca B He/IENIO; Bcero 68 yacoB)
Bgenenne (1 gac)
ITpenmer opranmdeckoid XxuMUH. CpaBHEHHE OPraHMUYECKHUX COEIMHEHUN C HEOPTaHMYECKUMHU.
[TpuponHbIe, HCKYCCTBEHHBIE U CHHTETUYECKUE OPTaHUYECKUE COEAMHEHHUS.
Tema 1. Teopusi cTpoeHHs1 OPraHUYeCKUX cOoeAMHEeHUI (4 Yaca)
BanentHOoCTb. XMMHYECKOE CTPOCHUE KAK MOPSIOK COCAUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO
X BaJICHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUH XHMHUYECKOTO CTPOEHHUS OpraHMYeCKHX
coequHeHuil. [loHSATHE O TOMOJOTMM M TOMOJIOTaX, M30MEPHUM MU HU30MEpaX. XUMHYECKHE
(bopMyIIBI M MOJIENIH MOJIEKYJI B OPraHUYECKONH XUMUH.
Tema 2. YrieBoaopoabl u ux npupoanbie ucrounnku (18 waco) [IpupoaHbliil ra3. AnkaHbl.
[TpuponHbiil ra3 kak Tomauo. I[IpenmyniecTBa HMPUPOAHOrO rasa nepel APYTMMH BHIaMU
torutnBa. CocTaB MPUPOTHOTO Ta3a.
AJIKaHbI: TOMOJIOTUYECKUI psAJll, U30MEPUS U HOMEHKJIATypa aJlkaHOB. XMMHUYECKHE CBOWCTBA
aJIKaHOB (Ha MpUMepe METaHa M 3TaHa): TOPeHHe, 3aMellleHHe, Pa3IoKeHne U JeruIpupoBaHHe.
ITpuMeHeHne anKaHOB Ha OCHOBE CBOMCTB.
AJIKeHbI. DTUJIEH, €ro IoJyuyeHue (IerHIpUpOBaHHEM JTaHa W JAETUApaTalieil sTaHoja).
XUMHUECKUE CBOMCTBA ITUJIEHA: TOpEHHUE, KaueCTBEHHbIE peakuuu (oOeclBedrBaHue OPOMHOM
BOJBl M pacTBOpa IepMaHraHata Kaius), Tujaparauus, noiaumepusauus. [lommstunen, ero
CBOICTBa U puMeHeHHeE. [ [puMeHeHne aTuIeHa Ha OCHOBE CBOMCTB.
AJakagueHbl M Kaydyyku. [loHstue o0 ankaaueHax Kak yrieBOJOPOAAX C IBYMs JIBOWHBIMH
cBs3AMU. XMMHUYECKHEe CBOicTBa OyTanneHa-1,3 u u3onpena: odbecreunBanue OpOMHON BOJBI U
noJiuMepu3anus B Kayuyyku. Pe3una.
AJIKMHBI. AULETHJIEH, €ro TIOJy4eHHE TMHPOJIM30M MeTaHa M KapOUIHBIM CIIOCOOOM.
XUMHUYECKUE CBOMCTBA alleTUJICHA: TOPEHHE, 00eCIIBEYMBAHNE OPOMHOW BOJIBI, TPUCOCIUHEHHE
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XJOpoBOJIOpOa M ruapaTtanus. llpuMeHeHue areTuieHa Ha OCHOBE CBOWCTB. Peakius
NOJIMMEpU3aLHY BUHUIXJIopuaa. [1oMMBUHUIXIIOpU U €r0 IPUMEHEHHUE.

Ben3zon: Ilomyuenue OeH3ona W3 rekcaHa M aneTHieHa. XHMHYECKHE CBOMCTBAa OeH3oia:
rOpeHue, raloreHupoBanue, HUTpoBaHue. Ilpumenenne 6eH3051a HA OCHOBE CBOMCTB.

Hed1n: CocraB u nepepaborka Hedhtn. Hedrenponaykrel. beH3uH u moHsiTHe 00 OKTaHOBOM
qHCIIE.

Tema 3. Kucjiopoacoaep:kamue opraHuyecKkue COeJMHEHUs] M MX NMPHUPOJAHbIE UCTOYHUKHU
(20) EnuHCTBO XMMHYECKOH OpraHM3alliy KMBBIX OPraHU3MOB. XUMHYECKHUH COCTAB YKHBBIX
OpraHU3MOB.

Cnuprsl: [lonydyenue 3taHona OpoKEHHEM TIIIOKO3bI U THpaTalfeld sTiuieHa. [ uapokcuibpHas
rpynna kak ¢yHkiuoHanbHas. [IpeacraBieHue o BOIOPOAHON CBSI3U. XUMHUYECKHE CBOWCTBA
ATAaHOJIA: TOPEHHUE, B3aUMOJACHUCTBUE C HATpPHEM, OOpa30BaHUE MPOCTHIX M CIIOKHBIX 3(PHUPOB,
OKHcieHue B anplerui. llpumeHeHue »TaHOa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €ro
IIOCJIEICTBHS U IPEYIIPEKICHUE.

[lonsiTve o0 mpeAenbHBIX MHOTOAaTOMHBIX CHHUpTax. [JMIEpUH Kak MpeICcTaBUTEINb
MHOI'OaTOMHBIX cnUpTOB. KadecTBeHHas peakius Ha MHOrOaTOMHbIE cIUPTHL. [IpuMeHeHue
TIULEpUHA

Kamennblii yroab. ®enosn: Kokcoxumuueckoe Npou3BOJACTBO U €ro npoaykuus. [lomydenue
dbeHona KOKCOBaHMEM KaMEHHOTO yriisi. B3auMHOe BIMsSHUE aTOMOB B MoJeKyJe (eHomna:
B3aMMOJICHCTBHE C T'MAPOKCUAOM HATpus U a30THOW KuciaoToi. IlonukoHnneHcanus ¢eHomna c
dopmanbaeruiom B QeHomopopmanbaeruHy0 cMmony. I[IpuMenenue ¢eHona Ha OCHOBE
CBOMCTB. Aubjeruanl. IlomydeHue anbAernI0B OKHUCIECHUEM COOTBETCTBYIOUIUX CIIMPTOB.
XUMHYECKUE CBOWCTBA QIbJETUIOB: OKHCIEHHE B COOTBETCTBYIOLIYK KHUCJIOTY U
BOCCTaHOBJICHHE B COOTBETCTBYIOIIMK crupT. [Ipumenenue Qopmanpaernja u amneraibleruia
Ha OCHOBE CBOMCTB.

KapGonoBble kuciaorbl: [lomydyeHue KapOOHOBBIX KHCIOT OKHCIEHHEM  ajbJCTHIIOB.
XUMHYECKHE CBOMCTBA YKCYCHOM KHCIIOTHI: OOIIME CBOMCTBA C HEOPTraHMUYECKUMHU KUCIOTaMU U
peakmusi stepudukanuu. IlpumMeHeHne yKCyCHOM KHCJIOTHI Ha OCHOBE CBOMCTB. Briciime
YKUPHBIE KUCJIOTBI HA IPUMEPE MATBbMUTUHOBON U CTEAPUHOBOIA.

Caoxuble 3¢pupbl M xupbl: [lomydyeHue craoXHBIX 3(UpPOB peaknued >sTepuduKaruy.
CrnoxHnble 3(hupbl B IpUpoJIe, UX 3HaYeHHE. [[puMeHeHne CI0KHbBIX 3(UPOB HA OCHOBE CBOWCTB.
Kupbr kak cinoxHbie 3(upbl. XUMHYECKHE CBOWCTBA KUPOB: TUAPOIU3 (OMBUICHUE) U
TUAPUPOBAHUE )KUJKHUX KUPOB. [IpuMeHeHNe KUPOB HA OCHOBE CBOMCTB.

Yraesoabl: VYrieBoabl, uX KilaccuduKamus: MoOHOcaxapuabl (TJIIOK03a), JAucaxapuibl
(caxapo3sa) u monMcaxapH bl (Kpaxmall U 1eJUTi0J103a). 3HaueHue yTIiIeBOI0B B )KMBOM MpUpPoOAE U
B JKU3HM YEIIOBEKA.

I'moko3a - BEIecTBO C JBOWCTBEHHOM (PyHKUHMEH - ajbaerugocnupr. XMMUYECKHE CBOMCTBA
[JIIOKO3bl: OKHCJIEHHE B TJIIOKOHOBYIO KHCIOTY, BOCCTAHOBJIIEHHE B COpPOUT, OpoKeHue
(MonouHOKHCIO€ U criupToBoe). [IpruMeHeHne TIr0K03bl Ha OCHOBE CBOMCTB.

Hucaxapuapl n noaucaxapuipl. [loHATHE O peakuusAx MMOIMKOHACHCALMM W THAPOJIM3a Ha
IIpUMepe B3aUMOIIPEBPALCHUI: TJIFOK03a - IIOJINCAXapul.

Tema 4. A3oTcoaep:kaiie coelHHEHUsI U UX HAXO0XkKIeHUe B kuBoi nmpupoae (10) AMuHbI:
[Tonsatue o6 ammuax. IlodmydeHune apomMaTHyeckoro aMuHa - aHWJIMHA - U3 HUTPOOEH30A.
AHUJIMH Kak OpraHM4ecKoe OCHOBaHME. B3anMHOe BIUSHHME aTOMOB B MOJIEKYJE aHMWJIMHA!
ocialieHrne OCHOBHBIX CBOMCTB M B3aUMOJAEHCTBHE ¢ OpoMHOI Booil. [IpuMeHeHrne aHUINHA Ha
OCHOBE CBOMCTB. AMHMHOKHMCJIOTHI: [lodyueHne aMHUHOKHCIOT M3 KapOOHOBBIX KHCIOT U
THJIPOIU30M OenkoB. XMMHYECKHE CBOMCTBA aMMHOKHCIOT KakK aM(pOTEPHBIX OpPraHHYECKUX
COCIMHEHUI: B3aWMOJEUCTBHE CO IIEIOYaMU, KHUCIOTaMH U JApPYyr C JpyroMm (peaxius
nonukonaeHcauun). [lentuanas cBsi3p ¥ nonunentuasl. IIpuMeHeHne aMUHOKHUCIOT Ha OCHOBE
cBoiicTB. besaku: Ilomydyenne OeNKOB peakiuel MOJUKOHIEHCAIIMA aMHHOKHUCITOT. [lepBuunas,
BTOPUYHAS M TpPETHYHas CTPYKTYphl OenkoB. XHMHUYECKHE CBOWCTBa OCJIKOB: TOpEHHE,
JeHaTypalusi, THAPOIN3 U BETHbIE peakunu. buoxumuueckue yHnkiuu 0enkoB. ['eHeTnueckas



CBA3b MEXKJIy KJIAacCaMHM OpraHu4ecKkux coenuHeHuil. HykneumHoBble kucnotsel. CuHTE3
HYKJICMHOBBIX KHCIOT B KJIETKE M3 HYKJIeoTHIOB. OOWmUI TUlaH CTPOEHUS HYKJICOTH]A.
CpaBnaenue crpoenus n ¢ynknuii PHK u JIHK. Pons Hyk/I€MHOBBIX KHCIOT B XpaHCHHH W
nepeaaye HacieACTBeHHOM nHpopmanuu. [ToHsTHE 0 OMOTEXHOJIOTUH U TEHHON HHKECHEPHH.
Tema 5. Bruosioruyeckn aKkTHBHbIE OpraHuYecKue coequHeHus (4)

®epmenTbl: DepMEHTHI KaK OMOJIOTHYECKUE KaTau3aTophbl 0eKOBOI pupoabl. OCOOEHHOCTH
bynxuonupoBanusi pepMeHToB. Posb hepMEHTOB B KU3HEAEATEIILHOCTH KUBBIX OPraHU3MOB U
HapoJHOM Xxo3sicTBe. Burammubl: [lomarne o BurammunHax. Hapymienws, cBs3aHHbBIE C
BUTAMMHAMH: aBUTAMUHO3bl, THUIIOBUTAMMHO3bl M TUIEPBUTAMHHO3bL. Butammn C Kkak
MpEACTaBUTENb  BOJAOPACTBOPUMBIX BUTAMHUHOB W BUTaMUH A  Kak MPEACTaBUTEIb
JKUPOPACTBOPUMBIX BUTaMHHOB. I['opmoHbI: lloHATHE O TOpMOHAaxX Kak TIyMOPaJbHBIX
pPEeryisiTOpax > KU3HENEATEIbHOCTH JKUBBIX OpraHu3mMoB. WHCyIMH #  aJpeHaIMH Kak
npeJcTaBuTeNd TOpMOHOB. [IpodunakTrka caxapHoro auadera.

JlekapcrBa: JlekapcTBeHHass XUMHs: OT HMATPOXUMHUU JO XHUMHOTEpanuu. ACHIHUpHUH.
AHTuHOHOTHKM M au3bakTepuo3. HapkoTuueckue BemiectBa. Hapkomanus, 6oprba ¢ Hell u
npoUIaKTUKA.

Tema 6. UckyccTBeHHbIe M CHHTeTHYecKHe noauMepbl (5) MckyccTBeHHbIE MOJHMEPDI:
[TommydeHne WCKYCCTBEHHBIX IIOJIMMEPOB, KakK TMPOAYKTOB XUMHUYECKOW MOIU(MUKAINAN
MPUPOJHOTO MOJUMEPHOTO ChIpbs. VICKyCCTBEHHBIE BOJIOKHA (alleTaTHBINA IIENK, BUCKO3a), UX
cBoOMCTBa U npuMeHeHne. CHHTeTHYecKHe nojauMepbl: [loydyeHne CHHTETUYECKUX TTOJIUMEPOB
peakuMs MU MOJUMEpPU3alMM W NoJuKoHJAeHcauuu. CTpyKTypa HOJMMEpPOB JIMHEIHas,
pa3BeTBIIEHHAs U MPOCTpaHCTBEeHHas. [IpencTraBuTen CUHTETUYECKHUX IJIaCTMACC: MOJIUATUIICH
HU3KOT'O U BBICOKOI'O JIaBJICHHUSI, IOJUIIPONUIIEH U MOJIUBUHUIXJIOpU . CUHTETUYECKUE BOJIOKHA!
JIaBCaH, HUTPOH U KaIpOH.

Tema 7. IloBTOpenne (6) ['eHeTryeCKHe CBSI3M OPraHMYECKUX BeleCTB. Perenue pacu€THbIX U
AKCIIEPUMEHTAJIbHBIX 3324

YYEBHO-TEMATHUYECKHM IVIAH (11 KJIACC)

KommnuectBo | [Ipaktudeckue | KoHTponbHbIE
Ne HazBanue Temsl
4acoB paboThI paboThI

Crpoenue aToma u
1 | nepuoguueckuit  3akon  JI.U. 6

Meneneena
2 | Ctpoenue BeliecTBa 26 1 1
3 | XuMHUECKHE PEaKIHH 16 1
4 | BemiecTBa U UX CBOMCTBa 18 1 1
5 | XuMus 1 )KU3Hb 2
6 | BCETO 68 2 3

11 Knace. O6mas xumus (2 yaca B HEJIENIO; BCero 68 4acoB, U3 HUX 2 Yaca — pe3epBHOE
BpeMsI)

Tema 1. Ctpoenne atoma u nepuoandeckuii 3axon /I. U. Menneneena (6 1)
OCHOBHBIE CBEJIEHUS O CTPOCHUM aToMa. SInpo: MPOTOHBI MU HEUTPOHBI. M30TONBI. DIEKTPOHBI.
OJneKTpoHHash 000J04YKa. DHEpreTHYecKuil ypoBeHb. OCOOEHHOCTH CTPOEHHUS SIEKTPOHHBIX
000JI0YEK aTOMOB JJIEMEHTOB 4-r0 W 5-TOo mepuonoB mnepuonuyeckoi cuctemsl J[. U.
MenneneeBa (mepexoHbIX dneMeHTOB). Ilonatue 006 opbOurtamnix. S- U  p-opOuTasu.
ONeKTPOHHbIE KOH(DUTYpAIITU ATOMOB XUMUYECKUX JIEMEHTOB.
ITepuoanuecknuii 3akoH /1. 1. Menneneesa B cBere yuyeHus o crpoeHun aroma. Otkpsitue /1. U.
MeHeneeBpIM EPUOANIECKOTO 3aKOHA.
[lepuonuueckass cuctema xumudeckux osnemeHToB J[. W. MenneneeBa — rpaduueckoe
O0TOOpakeHHe MEePUOINYECKOro 3aKoHa. PU3NYECKUN CMBICT MOPSAKOBOIO HOMEpPA AJIEMEHTA,



HOMEpA NEpPHOJIa U HOMeEpa rpynnbl. BajneHTHbIe 37eKTpoHBI. [IpMunHBI M3MEHEHHsI CBOMCTB
3JIEMEHTOB B MIEPHOJAX U rpynnax (TJIaBHbIX MOATPYIINAXx).

[Tonoxenue BOAOpPONAa B MEPUOJMYECKOW CHUCTEME. 3HAUYEHHE IEPUOJMYECKOr0 3aKOHA M
MEPUOJNYECKON CUCTEMBI XUMUYECKUX 3iieMeHTOB Jl. M. MenaeneeBa [uisi pa3BUTUS HAyKU U
INOHUMaHUS XUMUYECKON KapTUHBI MUPA.

JNemoncTpanuu. Paznuuneie popMbl IEpHOIUYECKON CHCTEMBI XMMHYECKHX 3eMeHToB /[I. .
Meunneneesna.

JlabopaTopubiii onbiT. 1. KoHcTpyupoBaHue nepuoauueckod TaOIUIBl 3JIEMEHTOB C
HCIIOJIb30BAHUEM KapTOYEK.

Tema 2. CTpoenne BemecTBa (26 4)

Honnast xumuueckas cBsa3b. Katuonsl u anuonsl. Knaccuduxarus monoB. MonHble Kpuc-
TajuiMueckue pemerku. CBONCTBA BEIIECTB C ’TUM TUIIOM KPUCTAIUIMYECKHUX PEIIETOK.
KoBasieHTHass XxuMmuYeckas CBA3b. OJEKTPOOTpUUATENbHOCTh. llossipHas u  HemoJsipHas
KOBaJICHTHBIE CBs3U. Jlumonb. [IONSpHOCTH CBS3UM M MOJSPHOCTh MOJEKYIbl. OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl OOpa30BaHMsS KOBAJICHTHOH CBsA3U. MOJEKyJspHbIE U
ATOMHBIC KpUCTAJUTMYECKUE pemeTki. CBOMCTBA BEIIECCTB C STUMU TUIIAMHU a KPUCTALTUYECKUX
PELIETOK.

Mertannuueckast xumudeckas cBsizb. OCOOEHHOCTH CTPOEHHUS aTOMOB METaJNIOB. MeTranueckas
XUMUYECKAsl CBA3b U METAJUIMYECKas KpHUcTauinyeckas pemrerka. CBOWCTBA BEUIECTB C 3TUM
TUTIOM CBSI3H.

Bonoponnas xumuueckas cBsizb. MEXMOJIEKYJIApHAas W BHYTPUMOJIEKYJSIpHAs BOJOPOJHAL
CBSI3b. 3HAUEHHE BOJIOPOTHOM CBSI3H JIJIsi OPTaHU3ALMH CTPYKTYP OUOMOIMMEPOB.

[Tonumepsl. IlnacTMaccsl: TEpMOIIIACTBI M PEAKTOILIACTBI, UX IPEACTABUTENIN U MPUMEHEHUE.
Bosokna: mnpuponHbie (pacTUTENbHBIE W JKHUBOTHBIE) M XHMHUYECKHE (HMCKYCCTBEHHBIE U
CUHTETHYECKHUE), UX MPEACTaBUTEIN U IPUMEHEHHUE.

["a3000pa3Hoe cocTosiHME BEIIeCTBA. TpH arperaTHbIX COCTOSHUS BOAbl. OCOOEHHOCTH CTPOCHUS
ra3oB. MossipHbIif 00beM Ta3000pa3HbBIX BEIIECTB.

[Ipumepsl Ta3000pa3HbIX MPUPOIHBIX CMECeH: BO3AyX, MNPUPOAHBIM ra3. 3arps3HEeHue
aTMocdepsl (KUCIOTHBIE O, TApHUKOBBINA 3¢ dekT) u 6opnda

C HUM.

[TpencraBuTenu ra3000pa3HBIX BEIIECTB: BOJOPO, KHCIOPOJ, YIJIEKHCIBIA ra3, aMMHaK,
sTHIIeH. VX nonmydenue, cobrpanue 1 pacrio3HaBaHUe.

Kunkoe coctosHue BemectBa. Boma. Ilorpebnenue Boasl B OBITY W Ha TNPOU3BOJCTBE.
’KecTkocTh BOJIBI M CTIOCOOBI €€ yCTPAaHEHHUS.

MunepanbHbIe BOJIbI, UX HCIIOIH30BAHHE B CTOJIOBBIX U JIEYEOHBIX IENSX.

Kunkue KpucTauibl ¥ X TpUMEHEHHE.

TBepmoe cocrosiHue BerecTBa. AMOpQHBIE TBEpbIE BEIIECTBA B MPUPOJIE U B )KU3HU YEIIOBEKA,
WX 3HaYeHUE U npuMeHeHue. Kpucramimyeckoe CTpOeHHE BEIIeCTBa.

Hucnepcusie cucteMsl. [lonaTue o aucnepcHbIx cuctemax. JucnepcHas $asza U AUCTIEPCHOHHAS
cpena. Knaccudukanusi IUCTIEPCHBIX CHUCTEM B 3aBUCUMOCTH OT arperatHoro COCTOSIHUS
JTUCTIEPCHOM Cpe/Ibl M TUCTIEPCUOHHON (hasbl.

['pyOoaucriepcHble CUCTEMBI; SMYJIbCUH, CYCIIEH3UH, a9PO30JIH.

Tonkoaucnepcusle cucrembl: renu u 3o0ad. CoctaB BemectBa U cMeceld. Bemiecta
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTB.

[TonsiTHe «aOMs» W ee Pa3HOBUAHOCTH: MaccoBas (JIOJIS DJIEMEHTOB B COCIUHEHHH, OIS
KOMIIOHEHTa B CMECH — JIOJI1 NpUMecei» 0y pacTBOPEHHOTO BEIECTBAa B PacTBOpE) U
oOwemHas. [{o1s BbIX0/1a MPOAYKTA PEAKIUU OT TEOPETHIECKH BO3ZMOKHOTO.

demoncTpanuu. Mojenp KpUCTANIMYECKON penieTKH Xjaopuaa Hatpust. OOpa3iibl MUHEPAIOB C
MOHHOM KPUCTAJUIMYECKOM PEIIeTKOM: KalblUTa, rajuta. MoJienu KpUCTAINTIMYECKUX PEHIETOK
«CyXOT0 JpJa» (WK uoja), anmasa, rpadura (wim kBapua). Moaens mosnekyinsl JJTHK. O6pasims
mwiactMacc  (peHonmodopmanpaeruaHpie,  TMOTUYpPETaH,  MOJUATHICH,  MOJHUIPOIUIICH,
MOJIMBUHUJIXJIOPUT) U M3Aenus u3 Hux. OOpa3ibl BOJOKOH (IIIEPCTh, IIEIK, alleTaTHOE BOJIOKHO,



KampoH, JIaBCaH, HEWJIOH) W m3nenus u3 HuX. OOpas3ibl HEOPraHMYECKUX TOJUMEPOB (cepa
IUIACTUYECKas, KBapl, OKCHJ AJIOMUHUSA, MPUPOJHBIE AIIOMOCUIMKATBI). MOJenb MOJISIPHOTO
o0bema razoB. Tpu arperatHbiX cOCTOSHHUSA BOAbL. OOpa3lpl HaKUMH B YalHHUKE U Tpyodax
[EHTPAJILHOTO OTOIUICHH. JKEeCTKOCTh BOJBI M CIIOCOOBI ee ycTpaneHus. [Ipubopsl Ha KUIKUX
Kkpuctaymax. OO0pa3ipbl pa3iHYHbIX JUCHEPCHBIX CUCTEM: 3MYJIBbCHM, CyCHEH3UH, a’po30JieH,
reneit u 3oneit. Koarymsanus. Cunepesuc. dddexr Tunnans.

JlaGopatopHble ombIThbl. 2. OnpeieneHue TUIA KPUCTAUIMYECKOM PEIIETKHA BEIIECTBA M
ONMCAaHUE €ro CBOMCTB. 3. O3HAKOMJIEHUE C KOJUJIEKLMEH MOJMMEPOB: IJIACTMACC U BOJIOKOH U
n3nenus u3 Hux. 4. VcnoeiTaHwe BOABI HAa KECTKOCThb. YCTPAHEHHE YKECTKOCTH BOJBL. 5.
O3HaKOMJIEHHE ¢ MUHEPAIBbHBIMU BoJaMU. 6. O3HAKOMJIEHUE C JUCIIEPCHBIMU CUCTEMAMHU.
IIpakTuyeckasi padora Ne 1. [Tonydyenue, coOupaHue v paclio3HaBaHUE Ta30B.

Tema 3. Xumnueckue peaxkuuu (16 1)

Peakuuu, wuaymme Oe3 W3MEHEHHS COCTaBa BELIECTB. AJUIOTPOINHUS U aJUIOTPOITHBIE
BUZOM3MEeHeHHs. [IpUynHbI alIoTponuK Ha mpuMepe Moau(pUKauil KUCIopona, Yriiepoaa u
dbocdopa. O30H, ero OHOIOrHIECKast POJIb.

W3omepsl u uzomepus.

Peaknuu, uaynme ¢ HM3MEHEHHMEM COCTaBa BEUIECTB. Peakuuu coeauHEHUs, pa3jioXKeHUs,
3aMelleHuss M OOMEeHa B HEOpraHMYeCKOM M OpraHM4eckoid XMMHU. Peakuum 53K30- H
sHAoTepMHUuecKre. TernoBoi 3(hPeKT XMMHUUECKON peaklnd U TEPMOXHUMHUYECKUE YpPaBHEHHUS.
Peaknny ropenus, Kak 4aCTHBIN CIy4al SK30TEPMUYECKHUX PEAKLIAMN.

CkopocTh xuMHUecKo peakuuu. CKOPOCTh XMUMHYECKOM peaklHH. 3aBUCUMOCTb CKOPOCTH
XUMHUUYECKON PEeaKLMU OT IPUPOIbl PEarupyrOLIUX BEUIECTB, KOHLEHTPALUU, TEMIIEPATYPhI,
IJIOIIA M MOBEPXHOCTU CONPHKOCHOBEHHUS M KaTaiu3aTopa. Peakuumu romo- M reTeporeHHsbIe.
[TonsiTue o katanmu3e W KaTtanuzaropax. DepMeHThl Kak OMOJIOrMYECKHE KaTalu3aTophl,
0COOCHHOCTH MX (hYHKIIMOHUPOBAHHUSI.

OOpatumocth XxuMHuYecKux peakuuil. HeoOpatumble M 00OpaTuMble XMMHUYECKHE PEAKIIHMHU.
CocTosiHMEe XMMHYECKOrO paBHOBECHUS JJIsi OOpaTHMbBIX XUMHUYECKHX peakiuil. CrocoObl cMe-
IIEHUs] XUMHYECKOIO DPABHOBECUS Ha INpuUMepe cuHTe3a amMmuaka. lloHsaTne 00 OCHOBHBIX
Hay4YHBIX IPUHLUIIAX TPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHUAaKa WM CEPHON KHCIIOTHI.

Ponb Boabl B xumuueckoil peakiuu. VctuHHbIE pacTBOphl. PacTBOpuMOCTh M KilacCHU(pUKaLUs
BELIECTB 10 3TOMY IIPU3HAKY: PaCTBOPUMBIE, MaJOPACTBOPUMBIE U HEPACTBOPHUMBIE BEILIECTBA.
ONEKTPOIUTHl U HEDJIEKTPOIUTHL. DJIEKTpOIUTHYECKas Auccouuanus. KuciaoTel, OCHOBaHUS U
COJIM C TOYKH 3PEHUSI TEOPUH DIIEKTPOJUTHUECKON UCCOLUALINH.

XVMHYEeCKHEe CBOWCTBAa BOJBI: B3aUMOJIEUCTBUE C METalllaMH, OCHOBHBIMU U KHCJIOTHBIMU
OKCHJIaMH, pa3jokeHHe U oOpa3oBaHUE KpHCTaIOrHApaToB. Peakiuu ruapatanuud B
OPTraHUYEeCKOW XUMHH.

['maponus opraHMyeckux W HEOpraHMYeckux coenuHeHui. HeoOpaTtumelii  rugponus.
OOpaTuMblii THAPONIU3 COJIEH.

I'maponu3 opraHMYECKUX COEOUHEHUN U €ro MPaKTUYECKOE 3HAUEHUE AJIS ITOJIy4YEHUs THAPOIIN3-
HOTO CHUpTa U MbLIa. buonornueckas posib TWAPOIM3a B IUIACTUYECKOM M SHEPTEeTHYECKOM
oOMEHE BEIIEeCTB 1 SHEPTHH B KIIETKE.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okuciaeHus. OmnpeneneHue CTENneHu
okucneHuss 1mo Qopmyne coeauHeHus. [loHsTne 00 OKHMCIMTEIBHO-BOCCTAHOBUTEIHHBIX
peaxusx. OKHUCI€HNE U BOCCTAHOBJICHHE, OKUCIUTEIh U BOCCTAHOBUTEIb.

ONeKTpoan3. DIEKTPOJIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM IpOLECC. DIEKTPOIU3 pac-
IUTABOB M PAacTBOPOB Ha IpuMepe xyiopuja Hatpus. [IpakTuueckoe nmpuMeHEHHE 3JIEKTPOJIU3a.
DNEKTPOIUTHUECKOE MOTYUEHUE ATFOMUHUS.

JMemonctpanumu. [Ipespamenue kpacHoro ¢gocdopa B 6enbrit. O30narop. Moaenu MoieKyn H-
Oytana M n300yTaHa. 3aBUCUMOCTb CKOPOCTH pPEAaKLUMU OT MPUPOJBI BEIIECTB Ha MpuMepe
B3aMMOJICHCTBHS paCTBOPOB PA3IUYHBIX KHUCIOT OJMHAKOBOM KOHIEHTPALMU C OJUHAKOBBIMU
rpaHyjaMd IMHKAa M B3aUMOJICHCTBHS OJMHAKOBBIX KYCOYKOB pAa3HBIX METAaJUIOB (MarHus,
[IMHKa, jKelie3a) C COJISTHOM KHCIIOTOW. B3ammonelcTBHE pacTBOPOB CEPHOW KHCIOTHI C



pacTBOopamMH THOCYyNb(aTta HaTpus pa3IWYHOW KOHILEHTpallMd W TeMmieparypbl. Mozenb
Kunsnero cnosi. Paznoxkenue mnepokcuaa BOAOpPOJAa C TOMOINBIO KaTanu3aropa (OKcuaa
mapranna (IV)) m kartamasel celporo msca U celporo kaptodens. Ilpumepsr HeoOpaTUMBIX
peakuuii, HAyImx ¢ 00pa3oBaHMEM OCaJKa, ra3a Wik BOJbl. B3aumojelcTBre JIUTHS U HATPUS C
Bozoi. [Tonyuyenne oxcuaa docdopa (V) U pacTBOpeHHE €ro B BOJE; UCIBITAHUE MOJyYEHHOTO
pactBopa nakmycoM. OOpasipl KpPUCTAUIOTUAPATOB. VICIbITaHWE PACTBOPOB AIICKTPOIHMTOB H
HEJIEKTPOJUTOB Ha IMpPEeAMET JUCCOLMAIMU. 3aBUCUMOCTh CTEHEHU 3JIEKTPOJIUTUYECKOU
JUCCOLIMAIIMU YKCYCHOW KHUCIIOTBI OT pa3z0aBieHHs pacTBopa. [uapoim3 KapOuma KaibIIHs.
['unponu3 xkapOOHATOB MIETOYHBIX METAIOB W HUTpaToB IuHKa win cBuHna (II). Ilonyuenue
Mbuta. [lpocTeiiiire OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHU: B3aUMOJICUCTBHE IIMHKA C
COJITHOM KHCJIOTOM H Kene3a ¢ pactBopoMm cyibdara memu (II). Moxens amexTposnusepa.
Mogenb 37eKTPOIM3HON BaHHBI JIJIS1 TOJTYYSHUS alIFOMUHUS.

JlaGopaTopHble onbIThbl. 7. Peakuus 3aMelieHUss MEOu SKEJIe30M B PAacCTBOPE MEIHOTO
Kynopoca. 8. Peakuuu, naymue ¢ oOpa3oBaHueM 0cajika, Ta3a u Bojbl. 9. [lomyyenue kucnopona
pa3joXKeHHeM MEepOKCUAa BOJOpoJa ¢ moMomibio okcuaa mapranua (IV) m karamasel ceIporo
kaprodens. 10. [Tomyuenue BogOpoaa B3aUMOACHCTBHEM KHCIOTHI ¢ MUHKOM. 11. Pasmmunbie
ClIy4yau THIPOJIN3a COJIEH.

Tema 4. BenrecrBa 1 ux cBoiicta (18 )

Mertamnsl. B3aumopeiicTBue MeETaliOB ¢ HEMETallaMH (XJIOPOM, CEpOM U  KUCIOPOJOM).
B3aumopeiicTBre MIENTOYHBIX U MIETOYHO3EMENIbHBIX METAJIJIOB C BOJOM. DJIEKTPOXUMUUYECKUMA
P HampsDKEHUHM MeTauioB. B3auMopeiicTBME METauiOB C PacTBOPaMHM KHUCIOT U COJEH.
AmomuHoTepMusi. B3aumoeiicTBre HaTpusi C ITAHOJIOM B (PEHOJIOM.

Koppo3ust meramnos. lloHsTHE 0 XMMHUYECKON U 3JIEKTPOXUMHYECKOM KOPPO3UHM METAIUIOB.
CriocoOpbI 3aIUTHl METAIUIOB OT KOPPO3HH.

Hewmerannel. CpaBHUTENbHAass XapaKTepUCTUKA TaJOreHOB Kak HaumOojee THUIMYHBIX
npejacraBuTesieid HemeTauioB. OKHUCIUTENbHbIE CBONCTBA HEMETAUIOB (B3aUMOJAEHUCTBHUE C
MeTaJlJIaMl U BOJOpOJIOM). BoccTaHOBUTENbHBIE CBOMCTBA HEMETAUIOB (B3aUMOJEHCTBUE C
OoJjiee DIIEKTPOOTPUIIATEILHBIMA HEMETa/ula W CJIOXKHBIMH  BEIIECTBAMHU-OKUCIUTEISIMU).
Kucnoter Heopranudeckue u opranudeckue. Knaccudukanusa kucnor. XMMHUUYECKHE CBOWCTBA
KHCJIOT: B3aUMOJIEHCTBUE C METaUIaMH, OKCHJAMH METaJUIOB, THAPOKCHJIAMHU METAJIOB,
comsiMu, crnuptamu  (peakuus — orepudukanuu). OcoOble  CcBoWcTBA  a30THOM U
KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI.

OcHoBaHMsI HeopraHudeckne U opraHumdeckue. OcHoBaHMsI, UX Kiaccuukanus. XUMAYECKUE
CBOMCTBa OCHOBAaHWI: B3aWMOJCHCTBUE C KHCIOTaMH, KHUCIOTHBIMH OKCHJAMH U COJISIMH.
Pa3noxeHne HepaCTBOPUMBIX OCHOBAaHUM.

Comu. Knaccudukarusi cosieii: cpeHue, KUCIIble U OCHOBHBIC. XMMUUYECKHE CBOMCTBA COJIEH:
B3aUMOJICMCTBUE C KHUCIIOTaMH, IIeJI0YaMu, MeTasiaMi U cosiaMu. [IpencraBurenu coneit u ux
3HAUYCHHWE. XJIOpUJ HATpusA, KapOOHAT Kaiblusd, ¢ocdaT Kaiablus (CpeAHUE COJIH);
TUAPOKApOOHATHI HATPHS U aMMOHUS (KHCIIbIe CONN); TuaApokcokapoonar menu (II) — mamaxur
(OCHOBHasI COJIb).

KauecTBeHHBIE peakIMM Ha XJIOPHA-, CyidbdaT-, U KapOOHAT-aHHOHBI, KATHOH aMMOHUS,
katronsl xenesa (1) u (III).

['eneTnueckas CBsI3b MEX/y KJIaCCAaMH HEOPraHUYECKUX U OpraHnyeckux coeauHeHui. [lonstue
0 T€HETUYECKOM CBSI3M M I'€HETHUYECKHX psjax. [ eHeTnuecknuil psa Meramia. ['eHeTHd4ecKuil ps
HemeTamia. OcoOOEHHOCTH TEHETUYECKOTO PsAZIa B OPTaHUYECKOM XUMUH.

JMemoncTpanuun. Kommeknus o0pa3ioB MeTauioB. BzammopelicTBue HaTpusi U CYpbMBI C
XJIOpOM, >Kejie3a ¢ cepodd. ['opeHuMe MarHus M adlOMHHHMS B Kuciaopozae. B3aumoneiictBue
IIEJIOYHO3EMETBPHBIX METAIOB C BOJOW. B3amMopeicTBue HaTpus ¢ 3TAHOJIOM, IIMHKA C
YKCYCHOHM KHCIIOTOM. AntoMuHoTEpMUs. B3anMozeiicTBue Meid ¢ KOHIEHTPUPOBAHHOM a30THOM
KHCJIOTOW. Pe3ynabTaThl KOPPO3WHM METAVIOB B 3aBUCHMOCTH OT YCJIOBHH €€ MPOTEKaHUS.
Komnnekuust 06pasiioB HemeTayuioB. B3aumopeiicTBre XJIOpPHON BOJBI C PAacTBOpOM Opommja
(vogunma)  kanmug.  Komekuuss — OpUpPOJHBIX — OpraHMYeCKMX  KUCJIoT.  Pa3baBieHue
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KOHIIEHTPUPOBAHHOW CEPHOUN KUCIOTHI. B3anmoaeicTBUE KOHIIEHTPUPOBAHHOW CEPHOUM KUCIIOTHI
C caxapom, IeJUTI0I030i U Menpro. OO0pasnbl MPUPOJHBIX MHHEPAIOB, COACPIKAIIUX XIIOPHT
HaTpus, KapOoHAT Kajblus, ¢ocdar Kaiablus H ruapokcokapOonat memu (II). OOpasmbl
MUIIEBBIX MPOTYKTOB, COJIEPIKAIINX THIPOKAPOOHATHI HATPHSI U aMMOHHUSI, UX CIIOCOOHOCTH K
pa3oXKeHUIo Mpu HarpeBaHuu. ["amenue conpl ykcycoMm. KauecTBeHHbIe peakliiy Ha KaTHOHBI U
AQHUOHBI.

JlaGopatopuble omnbIThbl. 12. VcnbeiTaHue pacTBOPOB KHCIOT, OCHOBAaHUM U  coJieil
uHauKaropamu. 13. B3aumoneicTBUe COJNSIHOM KHCIOTBI M PAcTBOpA YKCYCHOM KHCIIOTBHI C
MetaiiamMu. 14. B3anmoneicTBHE COJSHOW KHUCIOTBI M PacTBOpa YKCYCHOM KHCIJIOTBI C
ocHoBaHUsIMU. 15. BzaumojelcTBHe COJSHOM KHCIOTBI M PacTBOpa YKCYCHOM KHCIOTBI C
coisimu. 16. TlosyyeHue u CBOMCTBA HEPACTBOPUMBIX OCHOBaHWU. 17. ['maponu3 XJIOpua0B U
aleTaToB MICNOYHBIX MeTaioB. 18. O3HakOMJIEHHE C KOJUJICKIUSMHU: a) METauioB; O)
HEMETAJUJIOB; B) KHUCJIOT; ') OCHOBAHUM; /) MHHEPAIOB M OMOJOTMYECKUX MaTEpUANIOB, COAEp-
JKaIIUX HEKOTOPBIE COJIH.

IIpakTuyeckast padora Ne 2. PemieHue SKCIEpUMEHTAIBHBIX 3a/7ad Ha HUACHTH(MUKAIIIO
OPTraHWYECKUX U HEOPTaHUYECKUX COCTMHECHUM.

Tema 5. Xumust 1 3ku3Hb (2 49)

Moromue u ynctsimume cpeactsa. [Ipasuna 6e3onacHoil paboThI cO cpecTBaMH OBITOBON XUMUH.
XvUMHYEeCKHEe BEIIeCTBa KaK CTPOUTENbHBIE M TOJEJIOYHbIE MaTepuanbl. Beriectsa,
UCIIOJIb3yEMbIE B TONHUrpaduu, KUBOMHUCH, CKYJIBNTYpE, apXUTEKType. boiToBas xumudeckas
rPaMOTHOCTh. XMMHUECKOE 3arPs3HEHUE OKPYKAIOIIECH Cpeibl U €ro MOCIEACTBHS
JemoncTpanuu. O06pasisl CPeACTB TUTUEHBI U KOCMETUKHI

JlabopaTopHble onbIThl. 3HAKOMCTBO C 00pa3laMy MOIOIIUX U YUCTAIIUX cpencTB. M3yueHue
WHCTPYKIIUHN TIO UX COCTaBY U MPUMEHEHUIO

TpeGoBaHus K YPOBHIO OJATOTOBKH BHIITYCKHUKOB

B pe3yabTare udyyenus XuMuM HA 0230BOM YPOBHE YYEHHK J0JIKEH

3HATh / IOHUMATh

sajcHelluue XumMu4ecKkue NOHAMUA. BEUIECTBO, XUMHUYECKHI AJIEMEHT, aTOM, MOJEKYyIa,
OTHOCHUTEJIbHBIE aTOMHAas W MOJIEKYJSpHash MacChl, MOH, AJUIOTPOIHS, M30TOMNBI, XMMHUYECKas
CBSI3b, DJIEKTPOOTPHUIIATEILHOCTh, BaJEHTHOCTh, CTENEHb OKHCJICHHS, MOJIb, MOJISIPHAs Macca,
MOJIIPHBIA 00bEM, BeIIecTBa MOJEKYIIPHOTO M HEMOJEKYJISPHOTO CTPOCHHUS, PACTBOPHI,
ANIEKTPOJIUT W HEIJCKTPOJUT,  AJNEKTPOJUTHUYECKAs  JUCCOLUALMS, OKHUCIHUTEIb U
BOCCTAaHOBUTENb, OKHUCJICHHE M BOCCTAHOBIICEHHE, TEIUIOBOM OS(PQeKT peakiuu, CKOpoCTh
XUMHUYECKOW  peaklMH, KaTajiu3, XHUMHUYECKOE pPaBHOBECHE,  YIJICPOIHBIM  CKeEJeT,
GbyHKIIMOHATBHAS TPYIINA, H30MEPHsl, TOMOJIOTHUS;

OCHOGHblE 3AKOHbl XUMUU. COXPAHEHUS MACChl BEILIECTB, IOCTOSHCTBA COCTaBa, NEPUOANYECKUN
3aKOH;

OCHOGHble Meopuu XUMUU: XUMUYECKOU CBS3U, DJIEKTPOIUTHUECKON TUCCOLMAILMHU, CTPOSHUS
OpPraHUYECKUX COETMHEHUI;

sajicHellue eeuwyecmea U Mamepuanpl. OCHOBHBIE METAJUIBl U CIUJIaBbl; CEpHas, COJIsSHafd,
a30THAas M YKCyCHasl KUCIIOTBI; IIENI0OYH, aMMHAK, MUHEPAJIbHBIE YI00pEeHHUS,

MeTaH, ASTWIEH, alleTUJIeH, OEH30JI, 3TaHOJ, JKUPBI, MbUIA, TJIOKO3a, caxaposa, Kpaxmal,
KJIETYaTKa, OCNIKH, NCKYCCTBEHHBIEC M CHHTETUYECKHE BOJIOKHA,

Kay4yKH, TUIaCTMAcCChI;

yMeTh

Ha3bl6amp N3YUCHHBIE BEIIECTBA M0 «TPUBUAIBHOW» WIIM MEXTyHAPOIHON HOMEHKJIIATYPE;
onpeoenams. BAJCHTHOCTb U CTENEHb OKHUCIICHUS XUMHUYECKUX DJIEMEHTOB, THUIl XHMUYECKOU
CBSI3M B COCIWHEHHUSX, 3apsiji MOHA, XapakTep Cpeabl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX
COEIMHEHUH, OKUCIUTENb U BOCCTAHOBUTENb, MPUHAJICKHOCTD BEUIECTB K PA3IMYHBIM KJlaccaM
OPraHUYEeCKUX COCTMHEHUN;

Xapakmepu3oeams: IEMEHTbl MAJIbIX IEPUOJIOB MO UX IMOJOKEHUIO B MEPUOANYECKON cucteMe
JA.N.MenneneeBa; oOmmue XUMHYCCKHE CBOMCTBA METAJJIOB, HEMETAJIJIOB, OCHOBHBIX KIIACCOB
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HEOPraHWYECKUX M OPraHMYECKUX COCIUHEHMH; CTPOCHNE U XUMUYECKUE CBOMCTBA M3YyYEHHBIX
OPraHUYEeCKUX COCIUHECHUM;

00bACHAMD. 3aBUCUMOCTb CBOMCTB BEILECTB OT MX COCTaBa M CTPOEHUS; IPUPOLY XMMHYECKON
CBSA3M (MOHHOM, KOBAJIEHTHOM, METAIJINYECKOM ), 3aBUCUMOCTb CKOPOCTH XUMUYECKON peakluu U
HOJIOKEHUS XMMUYECKOTO PAaBHOBECHUS OT pa3IMuHbIX (PAKTOPOB;

6bINONHAMb XUMUYECKUN IKCnEPpUMEHm 110 PACIO3HABAHUIO BAXXHEHUIIUX HEOPTaHUYECKUX U
OpPraHMYECKUX BEILECTB;

nPO6OOUmMb CaMOCTOATEIBHBIN MOMCK XUMUYECKONH MH(POPMALIUHU C UCTIOIH30BAHUEM Pa3IMYHBIX
UCTOYHUKOB (HAy4YHO-TIONYJSIPHBIX H3JIaHUM, KOMIIBIOTEPHbIX 0a3 JaHHBIX, PECypcOB
WuTepHeTa); MCMONB30BaTh KOMIBIOTEPHBIE TEXHOJOTMHM JUIsI OOpabOTKM U Iepesadu
XMMHUYECKON MH(OPMAIUK U €€ MTPEICTABICHHS B PA3INYHbIX opMax;

HCIO0JIb30BATh NPHOOPeTeHHbIe 3HAHMA W YMEHHsI B NPAKTHYECKOH JeATeJIbHOCTH H
NOBCEIHEBHOM KU3HH JUIS:

O0BSICHEHUS! XUMUUECKUX SBJICHUHN, POUCXOAAIINX B IPUPO/IE, OBITY U Ha MIPOU3BOJICTBE;
OINpeCIICHUsI BO3MOKHOCTH ITPOTEKAHNUS XMMHUYECKHUX IPEBPAILCHUN B PA3JIMYHBIX YCIOBUIX U
OIICHKHU UX MOCJICACTBUH;

9KOJIOTMYECKH IPaMOTHOIO IIOBEICHUS B OKPYXKaIOLIEH Cpene;

OLICHKM BIIMSIHUS XMMHUYECKOI'O 3arps3HEHMs] OKpYXKarolled Cpelbl Ha OpraHU3M YeloBeKa U
JIpyTHe )KUBbIE OPraHU3MBI;

0e30macHOro OOpamieHusi C TOPIOYMMH ¥ TOKCHYHBIMH  BEIIECTBAMH, JIAOOPATOPHBIM
000py10BaHuEM;

IIPUTOTOBJICHUS PAaCTBOPOB 33JaHHON KOHIIEHTPAIMH B ObITY U Ha IPOU3BOJICTBE;

KPUTUYECKON OLICHKH JOCTOBEPHOCTH XMMHYECKOM HH(OpManuu, MOCTyHaromend H3 pasHbIX
MCTOYHUKOB.
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