MyHuIUnajibHOe ABTOHOMHOe 00111e00pa3oBaTe/ibHOE YUpesKIeHue
MYHULIMMANBHO cpeaHss o0meodpa3oBarejbHas mkoJa Ne2 r. Tomcka
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Ne 2 . TOMCKA
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YUYUTEIEH €CTECTBEHHO-MaTEMAaTUYECKON H.B. llmonuHa
HaIpaBJIEHHOCTH 30.08.2023r.
[TpoTokon Nelot 30.08.2023 r.
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CocraBurenb: 3amaruaa JLA.,
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YUUTEIIb XUMHHU



IMosicuuTeILHAS 3aIMCKA

Pabouasnporpammacpeineroo0eroo0pa3oBaHUANIOXIMUNCOCTaBIeHaHA0CHOBE: Derie

panbHBI3akoH«O0 o6pazoBaHuBP®»0129.12.2012 1.

o denepanbHblii KOMIOHEHT TOCYJAapCTBEHHOIO CTaHJIapTa oO0IIero oOpa3oBaHUs
(cu3menenusimu B pen. IlpukazoB Munoopuayku Poccun ot 03.06.2008 N 164, ot 31.08.2009
N320, ot 19.10.2009 N427, ot 10.11.2011 N 2643, ot 24.01.2012 N 39, ot 31.01.2012 N 69,
0123.06.2015N609, ot 07.06.2017 N506).

. [TpumepHasiocHOBHas100pa3oBaTeIbHASIIPOrpaMMacpeTHEr000Ierooopa3oBaHus,
onoOpeHHast penieHueM benepanbHOTO y4e0HO-METOIUIECKOTO o0BeTMHEHUS
noo61emMyoopazoBaHuio (MpoToko ot 28 uroHs 2016 1.Ne2/16-3).

. [TpukazMunucrepcTBaodpazoBanusinnaykuPoccuiickoit®@enepanunorl7.05.2012r.
Ne413«O0yTBepKACHUNUBBEACHUUBICHCTBUE(EIEPATLHOT 0T OCYIapCTBEHHOT000pa30BaTEIbHO
rOCTaHIapTaCPETHEr000IIEr000pa30BaAHUS».

. [TpukazsMunuctepcrBaobpazoBanusiuHaykuPoccuiickoii®enepannnor31.12.2015Nel
578 «OBHECEeHNMM3MEHEHU B Ee1epaTbHBIHTOCY1apCTBEHHBII00pa30BaTeNbHBIICTAaHIaAPTCPETHE
roo01eroo0pa3oBaHus, yTBePKACHHBIMIPUKa30MMUHUCTEpCTBAa ~ 00pa3oBaHUsl W HAyKH
Poccuiickoit ®enepauuu ot 17 mas 2012 r. Ne 413»(3apeructpupoBanBMunioctePoccun
09.02.2016Ne41020).

. PacnopspkenuenpasutensctBaPoccuiickoi®enepannnor24.12.2013r.Ne2506-p
«O06yTBepxaeHnuKoHIIeIIMIpa3BUTHAMaTeMaTHaeckorooopaszoBanusiBPoccutickoiideneparuu
».

. CanuTtapHo-3nuieMroJIornueckumunpasmiamuiaopmarusaMuCanllnH2.4.2.2821 -
10«CaHuTapHOITUAEMUOJIOTHUECKUETPEOOBAHUSKYCIOBUIMHOPraHU3aMu00yueHUSIBOOIIe00pa
30BaTENbHBIXYUPEKACHUIX », YTBEPKACHHBIMUTIOCTAHOBICHHEM] JTaBHOTO roCy/1apCTBEHHOIO
CaHUTAPHOTO Bpaua Poccuiickoii denepanyu oT 29.12.2010r.
Ne189(cuzmenenusmuntonosHeHUIMHOT29utonsa201 1.,25 nexkabps2013r.,24105106psa2015t.).

. ITocranoBnenuel maBHororocyaapctBenHorocanutapaoroppauaP®or10.07.2015
No26«O06yTBepxknennnCanllnH2.4.2.3286-15«CanuTtapHo-
AMHIEMHUOIOTMYECKHETPEOOBAHUAKYCIOBHSIMUOPTaHU3AINNO00yYeHUIUBOCTIM TAHUSIBOPT aHU3AITH
SIX,0CYILECTBISIONINX00pa30BaTENbHYIOAEATEIbHOCTHII0aJal THPOBAHHBIMOCHOBHBIMOOIIIE00pa3
OBaTeJIbHBIM porpaMMam JUIst o0yyJaromuxcs c OTpaHUYEHHBIMU
BO3MOKHOCTSIMU3A0POBBsI»(3apeructpupoBano BMuntoctrePoccun 14.08.2015 Ne38528);

° Konnemnmuspa3sutusimaTeMmaruaeckorooopasoanusBPoccuiickoii®eneparuu.

. [Mucemo/lenaprameHTarocy1apCcTBEHHOMOIUTUKUBC()EPEBOCTTUTAHUSA AETEHMMOIIO
exn«OHnanpasaeHuuMeToguIeckuxpekomennanuin»Ne09-17620t18.08.2017r.

. [Iporpammanoxumun sl 0-

1 1knaccos(bazossiitunpodunsaeiitypoBens )noapenakuueiiO.C.I'abpuensu,.I".Octpoymos,C.A
.CrnagxoB—M.:IIpocBenienne,2019.

. [TporpammapazButussMAOY COILLINe2r. Tomcka

. OcHoBHasi00pa3oBaTenpHasIporpamMmmacpeaHeroodmerooopazoanusMAOY COIIL
Ne2 r.Tomcka.

. YeraBMAOYCOIINe2r. Tomcka

B paboueii mporpamMme MpeIyCMOTPEHO pPa3BUTHE BCEX OCHOBHBIX  BH/IOB
,Z[G}ITG.HBHOCTI/IO6Y‘{aeMbIX, NpCACTABJICHHBIX B IporpamMmax i Ha4YaJlbHOI'O 06mero n
OCHOBHOT'O
obmerooopazoBanus. CoaepkaHUEHACTOSIICHPAOOISHITPOTPAMMBINMEETOCOOCHHOCTH,



00yCIIOBJICHHBIE, BO-TIEPBBIX, MPEIMETHBIM COJECpPKAHUEM, BO-BTOPBIX, ICUXOJOTUYECKHUMH U
BO3PACTHBIMU OCOOCHHOCTSIMUA 00y4YaeMbIX.

[Ipy wu3ydyeHWH XUMHUM BeAYUIYI0O pOJIb UIpaeT IMO3HaBaTelbHAs JIE€ATEIbHOCTb.
OCHOBHBICBUBI y4EOHOW MEATENFHOCTH OOYy4arolMXCs Ha YpPOBHE YYEOHBIX JEHCTBHIA
BKJIIOYAIOT
YMEHHEXapaKTepU30BaTh,00bACHITh,KIacCU(UIIMPOBATH,BIaIETHMETOJAMIHAYYHOT OTIO3HAHMS,
MOJIHO ¥ TOYHO BBbIpaXKaTb CBOM MBICIH, apryMEHTHPOBAaTh CBOIO TOYKY 3peHHs, paboTarh
BIPYIIIE,IPEACTABIATEUCO00IIATh X UMHUECKYIOUH()OPMAITMIOBYCTHOHUITICbMEHHOH (hopMaxu
ap.

OnHaun33ana400ydeHUSBCPETHEUIITKOTIe—
MOIOTOBKA00YYaIOIIUXCSIKOCO3HAHHOMYHOTBETCTBEHHOMYBBIOOD YKU3HEHHOT OUIPOdeCCHOHAT
pHOTOMyTH.OOYUaIOIIMECA IOKHBIHAY YU ThCACAMOCTOATEIbHOCTABUTHIIETUHOIPEAEIIATHITY THIX
JOCTUKEHHSI, HCIONb30BaTh MNPUOOPETECHHBIH B IIKOJE OMBIT JCSITEIbHOCTH B pealbHOM
KHU3HH,3apaMKaMHy4e0HOr 0 Tpoliecca.

CormacHo00pa30BaTEIbHOMYCTAHIAPTY,TTIABHBICU EAUCPEOHE2000U4e2000pa308aHUA
COCTOSITB:

. GOpMUPOBAaHUM  [EJIOCTHOTO  TPEJACTABICHUS O MHPE, OCHOBAHHOIO
HANIPUOOPETEHHBIX3HAHUSX, YMEHUSXUCIIOCO0AX IEATEIIPHOCTH;
o NPUOOPETEHUN OIbITa PAa3HOOOpPA3HON JIEATEIbHOCTH, OIbITa IO3HAHUS
MCaMOTIO3HAHNS,
o MOJATOTOBKE K  OCYILECTBICHHIO  OCO3HAaHHOTO  BbIOOpa
WH/IMBU1yaJIbHOHOOPa30BaTeNbHONMIUIIPO(ECCHOHATTLHON TPACKTOPHH.
) BonbImoiBKIIaABI0CTHIKEHUEI TUXIIEICHCPETHET000IIEr000pa30BaHUSBHOCUT
U3yueHuexumMun KOTOpoerpus3BaHoofecneyums:
. (hOpMHUPOBAHUECHUCTEMBIXUMUYECKIX3HAHUMKAKKOMIIOHEHTAECTECTBEHHO -
HAayYHOHUKapTUHBI MUPA;
. Pa3BUTHEITMYHOCTHOOYIAIOIINX CS, UXUHTEIIEKTYaAIbHOEMHPABCTBEHHOECOBEPIIICHCT

BOBaHUE, (POPMHUPOBAHUE Y HUX DKOJOTUYECKH 11e71eco00pa3HOro MoBeACHUs B OBITYHTPYIOBOM
NesITeNIbHOCTH;

. BBIpaOOTKY y OOy4arommMxcsi TOHHUMaHHs OOIIECTBEHHOH MOTPeOHOCTH B
Pa3BUTUHUXUMHH,aTAKKe(HOPMUPOBAHHUEYHUXOTHOLIEHUSIKX UMUMKAKKBO3MOKHOM00IacTHOY Ty 11T
EUIPAKTUYECKOU IEeSATEIbHOCTH;

. dhopmupoBaHKe yMEHHUsT 0€30MacHOTO OOpaIIeHHs ¢ BEIIECTBAMHU, MCIOJIb3yeMbIMU
BIIOBCEIHEBHOWKU3HU.

LenamuusyuenuaxumunugcpeoHeiuiKoneaeaaomc:

o dbopMupoBaHME Yy yuyalIMXCid YMEHMS BUJETh U TOHMMATh LIEHHOCTb
00pa30BaHMs,3HAYNMOCTbXUMUYECKOTO3HAHUS AIIKAKJ0T0UEII0BEKa, HE3aBUCUMOOTETONnpodecc
HMOHAILHOMIEATEIbHOCTH; yMEHUSPA3TNIATh(DAKTHIMOIICHKH,CPABHUBATHOIICHOYHBIEBBIBO, I, BH /T
€TBUXCBA3bCKPUTEPUIMHUOIIEHOKHUCBI3bKPUTEPUEBCOIPEACTICHHONCUCTEMOUIICHHOCTEH, PopMyIt
MPOBAaTbHOOOCHOBBIBATHCOOCTBEHHYIOMIO3UITHIO;

o (dbopMHpOBaHUE Yy YYalIUXCSl LEIOCTHOTO MPEJICTABICHUS O MHUPE M POJIH XUMHHU
BCO3JJaHMM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHpa; YMEHHUS OOBSCHATH OOBEKTHI
UIIPOLIECCHIOKPYKAOIIEN IEHCTBUTEIBHOCTH—
MPUPOAHOMN,COIIMATBLHON,KYJIbTYPHON, TEXHUUECKONCPE AL, UCTIONIb3 Y IIATOrOXUMUYECKUE3HAH
us;

. MPpUOOPETEHNE00YIaIOITUMHUCSOIIBITAPa3HOOOPa3HONIEATETFHOCTH, OTIBITATIO3HAHUS
MCaMOTIO3HAHHUS; KITFOUE€BbIXHABBIKOB(KITIOYEBBIXKOMIIETEHTHOCTEH ), UMEIOIINX YHUBEPCATbHOE3H
aQ4eHUEIAPA3TUIHBIXBHIOBACSITEIbHOCTH,—HAaBBIKOBPEIICHUSTIPOOIEM, TPUHITHSL  PELICHUH,
TTOUCKA, aHanmn3a u 00paboTku nHpOopManuH, KOMMYHHUKATHUBHBIX
HAaBBIKOB,HABBIKOBU3MEPEHU I, HABBIKOBCOTPYIHHUECTBA, HABBIKOBOE30MACHOTOOOPAIICHHSICBEIIIS
CTBaMHBIIOBCE/IHEBHOM JKHU3HH.



MeTtoau4eckneoco0eHHOCTHKYPCa

ConeprkaHueKypcapeann3yeTcsan3pacueTa2aBHeIeIi0. ITOTIIMMUTBPEMEHUNOOYCITaBINBae
TPsIT METOAMYECKIXO0COOEHHOCTEHKYpCa.

Tak kak wu3yuyeHME XUMUU Ha 0Oa30BOM YypOBHE HE CTaBUT II€JIbI0 TOATOTOBUTH
BBIIIYCKHMKAacpeqHell mkoiapl K caade EI'D mo xumuM, TO B IOCTPOEHUH Kypca BMECTO
XEMHOLIEHTPUYECKOTONOIX0Ja( KOTAaBIEHTPEMETOJUKNO0YUEHUSCTOMTX MU S )UCTIOJIb30BaH AHT
ponouneHTpuyeckuiinoaxon (korma oOyueHHME XHMHUU CTPOMTCS, B TMEPBYIO OdYepelb,
HaOCHOBEYUYCTANHTEPECOB,CKIIOHHOCTEMMOCOOCHHOCTEHYIAIIINXCS).

CratycHenpouIbHOHAUCIUTITHHBIO0pEKae TXMMUIOBTYMaHU TAPHBIX, (PU3UKO-
MaTeMaTHYeCKUXKIIACCaXUIITKOJIaX HA0UEHbHU3KYIOMOTHBAIIMIOECU3YUEHUSAUII00IbITMHCTBAYYa
mmxcs. [ IoBbIIIeHneNXUHTEPECAKXUMUUYCHITNBACTCSITPUKIATHBIMXaPAKTEPOM
COJIEp>KaTEIbHON U MPOLIECCYyallbHOM CTOPOH B IpEIaraeMoM Kypce (T. €. «XUMHSHU KUZHBY).
Tak, Hampumep, NpH H3YYEHUH IOJMMEPHBIX MaTEpUAIOB B Kypce OpPraHHYEeCKONXUMHUH
dbopMupyercss ~ yMEHHE  UYUTaTh  OTHUKETKM  TPUKOTAXKHBIX  W3JENIUA  C  IEJbIo
MIPAaBUIILHOTOYXO0Ja3aHUMH (YUCTKA, CTHPKA,CYIIIKA, YTIOKKA).

B y4eOHBIX KHUTaX W3MEHCH WM SI3bIK MOJAa4Yd y4eOHOro Marepuaja: oH B OoJbliei
MEpEnoBECTBOBATEIbHBIHN,CBA3aHHBINCXY10KECTBEHHBIMU,JINTEPATYPHBIMUIIPOU3BEICHUSIMU, ICT
opuueCKUMHU(paAKTaMHU.

B wimaccax u mKoiax TyMmMaHuUTapHoro mnpodwis ydyeOHOe cojepkaHue Kypca
MpeioiaraeTyCuIeHne TYMaHUTapU3alliid B O0yYeHUH XMMHUH Yepe3 MCIOJIb30BaHue MPUEMOB,
METOIOB
UCPEJICTB,XapaKTePHBIXIISATYMaHUTAPHBIX TUCIUIUINMH. TaK, BIIKOJIaX UKIACCaXCYTITyOIEHHBIM
U3y4eHHEM MHOCTPaHHOI'O A3bIKa XOpoIuni ekt JacT YTEHHE
XUMHYECKOroMaTepraIaHanHOCTPAHHOMSI3BIKE. Y YU TETIOHE00X 0JUMOII0100paTECOOTBETCTBYIO
IMATTPOrpaMMETIOX MMHUHMaTepUATHAnHOCTpaHHOMSI3bIKe. Eciiunonboprakoromarepuanaocyiiec
TBUTBHJIOCTATOUHOTPYIHO,0CO0EHHOBYCIOBHSIX CETbCKONIIKOIBIMINIIKOIBIHEOOIBIIIOTOHACEICHH
OTOITYHKTa,TOMO>KHOBOCIIOJIb30BAThCABO3MOXKHOCTIMUMECTHOHONOMOTekn unu  MHTepHerTa.
byner MOJIE3HBIM MIPUBJIEYH K pabore o noabdopy
XUMHAYECKOroMaTepraJIaHanHOCTPAHHOMSI3bIKE UCAMUXYYAIITHXCS.

Takxke B S3BIKOBBIX MIKOJIaX OOJbIIOE 3HAUYEHHWE JUIS YCWICHHS MOTHBAIMU K
M3Yy4EeHUIOXUMUYECKOTOMaTepHUaTauMeeTHCIIONb30BaHUEMEKITPEIMETHBIX CBA3E X UMUUCHHOCT]
aHHBIMA3BIKOM. Tak, Hanpumep,3h HEeKTHBHOTTPUMEHEHN 33 TaHU I ITITOTPAOOTKMY4€OHOTOCOIEPIK
aHMSKYpCaHAyCTaHOBJICHHUEAHTIIOA3BIYHOMITUMOIOT MMX UMUYECKIXTEPMUHOB (Hammpumep,
CUMBOJIbHBIE 0003HAYEHUSI OTHOCUTEIIBHBIX aTOMHON U MOJIEKYyJIsipHOMMAace A; 1 M; mpoucxoasT
oT auri. relative) uiam ux sBoMOLMHU (HampuMmep, Tped. «KaTajau3» —anri. catalize — pyc.
karanu3). C GONbUIMM yJOBOJBCTBUEM YyYallMecs IIKOJ M KJIACCOB CYITTyOJCHHBIM U3yYE€HUEM
MHOCTPAHHOTO  SI3bIKa  HAXOOAT MW  NPEACTABISIOT  MHPOPMALHUIO O  POJIMYYCHBIX-
XUMHUKOBUJIMOPA3BUTUHUXUMUYECKOUTTPOMBIIIIIEHHOCTUBCTPAHAXU3Y4aEMOT 0513bIKa, KOT 1ar OTOBS
TCOOOLICHUANTTPE3CHTAIIMHUIT033TaHUAMPYOpHKH«VICIIOIB3yHTE TOMOTHUTEIbHYIOMH(DOpMAIIIO
Y BBIPA3UTEMHEHUE.

BryMmaHuTapHBIXIIKOJIAX TUIaKTHYECKUOTPABAAHONCIIOIb30BAHUECUMBOUKHU, IPUHATON B
PYCCKOM SI3BIKE ISl 0003HAYCHHS YacTel cioBa, Mpu (popMupoBaHUU OOOOIICHHBIX3HAHUHN IO
XUMHAYECKOH HOMEHKIJIAaType. DTOT IPUEM HCIIONIb30BaH B yueOHbIX KHUTrax 10—11kmaccos.

Hanpumep,BoprannuecKoiXuMUUCHUMBOIMKAPYCCKOT0S3bIKaIIOMOraeTpOPMUPOBAHUIOHOM
enknatypslMFOITAK. Tak,00muiicnoco606pazoBaHusIHa3BaHUHTIPEACTbHBIX OJIHOATOMHBIX
COMPTOB M TPEAETbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHUCIOT MOKETOBITh OTPaXKECH
CIICAYIOIIMMU 3aITUCSIMHU:

RS
ATkaH-01( METaHOJI,3TAaHOJI, ITPOITAHO- 1 );

AnKaH-o{s-a KHCJIOTa(METaHOBAs,2TAaHOBAS UT.1.).




BrpoueccyanbHOMOTHOIIIEHUHBKIIACCAXTYMAHUTAPHOTONIPO( IS, BKOTOPHIX00ydaeTcs10071
BITUHCTBOJIETEHCSIPKIMOOPa3HBIMBUIECHUEMMHUPA, CKIIOHHBIXKAMOIIMOHATEHBIMITEPE)KUBAHHSIM, 3
HAYUTETbHBINA () (PEKTAOCTUT A TCATPUNCIIONF30BAHUUTTPUEMAaHUMAIIUHY, T.€. HaJIEIEHUI00bEKTOB
HEKXHBOTOXUMUYECKOTOMHPA(ITIEMEHTOB, BEIIIECTB,MATEPUAIOB, PEAKITIH ) XapaKTepHBIMUUEPTAMU
UIPU3HAKAMUKHBOTO,UX
«oydenoBeunBaHue. OONUHCIIOCO0TOCTHKECHUAITOUIICTNOTPAKACTCSIBOOOOIIICHHOMHA3BAHUHOT
JeNbHBIX3a/1aHUHKYpCa,BKOTOPBIXHEOOX 0IMMOPACKPHITHX y105KECTBEHHBINO0pa3 BellecTBa WM
mpoiecca. Cnenyer MOTYEPKHYTH, 91O ydanmecs C YIOBOJILCTBUEM
MUITYTHEOOIbIINETUTEpATypPHBICTPOU3BEICHUSA(ICCE,CHHKBEITHBI ) TAKOT OTIJIaHA, TEMCAMBIMCOBEP
IICHCTBYSL  CBOIO  JIUTEPATypHYKO MUCBMEHHYIO peuyb W  yCBauWBas  HE0OXOAUMoOe
XUMHUYECKOECOIEpKaHuE.

Bxaccaxduzuko-
MaTeMaTH4eCKOronpodus,0ueBUAHO,COIEPKaTENbHASIUITPOIIECCYAIbHAICTOPOHBIOOYUEHUSAX UM
WUJIOTKHBI OBIThHECKOIbKOMHBIMU.

Ecin B wyacTu CBA3M XMMHUU C JKU3HBIO OHM COBMAJAlOT C €€ MPEernojaBaHUEM B
KJIaCCaxT'yMaHUTapHOTO Tpoduisi, TO B OTOOpe Yy4eOHOro Marepuaja M METOAHMKE Kypc
MPEeI0JIaraeTUCIIONb30BAHUEIPYT O TN IaKTHKU . HeKoTOpbIeTeMbl,0c00€HHOCBA3aHHBIEC(HUBUKO
H(cTpoeHne aTomMa W BEIIECTBA, HEKOTOPBIC ACHEKThI (PU3UYECKOW U KOJJIOUTHOW XUMHH,
ra3oBbIe3aKOHbI),2((HEKTHBHEEU3y4aThHA0CHOBEAKTUBHBIX pOopMOOyUeHUs (OeCe b, AUCTTYTa,dJIe
MEHTOBYPOKOB-KOH(EPEHIIHH ), 4TOMO3BOJIICT3HAYUTEIbHOYBEITU YU T I0JTFOCAMOCTOSATETHHON
paboThl yqammxcsl. Taxkoit HOIXOM AaeT BO3MOKHOCTE HIUPOKO
HCIOJIb30BATEMEKIIPEIMETHBICCBA3UH(POPMUPOBATHEINHYIOSCTECTBEHHO-

Hay4YHYIOKapTHHYMUDA.

B kypce wu3MeHeHa M AMJAKTUYECKAs POJb XHMHYECKOI0 JKCIIepUMEHTa M
pac4eTHBIX3aAa4N0(OpMyIaMHYPABHEHUSIM.

Xumust — ocobast yueOHas IUCHMIUIMHA, B KOTOPOM Hapsay C TEOpPEeTUYECKHMHU
3HaHUSAMH(QOPMUPYIOTCS TaK)Ke SKCIIEPUMEHTAJbHBIE M PACUCTHbIE yMEHUS M HaBbIkU. Ho
MMEHHO HAaXUMHMUYECKUH SKCIEPUMEHT M pELICHHE DPACUCTHBIX 3a7ad KaTacTpo(UYeCKH He
XBaTUT BpPEMEHU,0TIYIIEHHOrOHayYeOHbIHITpoIieccHaba3oBoMypoBHE.[ToaTomy
BKYpPCEIPEIyCMOTPEHOOA3aTeIbHbIIIEMOHCTPALIMOHHBIHIKCIIEPUMEHTIIPUPACCMOTPEHUUKAXK IO
HyKpYITHEHHOWIMTAKTUYECKON enMuHHUIbI — mnaparpada. Tak Kak J1adopaTOpHBIA ydeHHUECKUI
SKCHEPUMEHT BCHUJIY Y3KOrO BPEMEHHOIO JIMMHUTa MpUOOpeTaeT B HU3YyYEHUM Kypca
ANU30/MUYECKUN  XapakTep, TONPEAINOJAraeTcs IIUPOKOE NPUBICYEHHE K BBINOJIHEHUIO
JEMOHCTPALIMOHHOTO YKCIEPUMEHTAYUaIlUXCsl B KAYECTBE ACCUCTEHTOB YUUTEINA. DTO MO3BOJIUT
MOAJEP)KUBAaTh HA JODKHOM  YPOBHENPAKTHUUECKHE YMEHMS M HAaBBIKM  y4dalllUXcs,
c(opMHpOBaHHBIE B OCHOBHOM LIKOJIE.
HexoTtopyroHanpspk€HHOCTEBOOECTIEUeHHOCTHHAT IS THOCTHIOYPOKOBXUMUUIOJKHBICHATHOOS3aT
€JIBHBIC KOJUICKLIUU, IOJArOTOBJICHHBIE K KaXXIOMY YPOKY XHMHH Ha OCHOBE PHCYHKOB-
KOJITaXkel, uMetoux csiBydeOHoMocoonu. M, HakoHeI, 4acThITPOOIEMXUMHUYECKOTOIKCIIEPUMEHT
aMOTyTPEIIUTEMHOT 09K CIEHHBIEBAIEOMATEPHAIIBL, CONIPOBOK JAIOMINEKYpC. O THAKOTaKHE3aMEHBI
IPUMEHUMBITOIBKOBTOMCIYYAae, CIUANKTYIOTCAPAaBUIAMUTEX HUKUOE30TaCHOCTH
WIHECTUPEATIbHBIE SKCIIEPUMEHTHITPEOYOT3HAUNTENIbHBIX3aTPATBPEMEHH.

ONU301MYeCKOe,aHEeCHCTEMHOEBKITIOYEHUEPACUCTHRIX3a1auI0)OpMyTaMUypPaBHEHUSIM B
IIpOLECC ~ M3y4eHUs  Kypca  NPUBOAUT K  paspelBy  JABYX  B3aHMOCBS3aHHBIX
CTOPOHPACCMOTPEHUSIXUMUIECKUX00HEKTOB(BEIIECTBUPEAKIIHIA )—
Ka4eCTBEHHOMMKOJINYECTBEHHOM. Tak Kak Ha ypoKe Ha PEIICHHE PACUCTHBIX 3a7ad MO XUMHUHU
BBI/IETIUTh
BPEMAINPOOJIEMaTHYHO,HEOOX0IMMOUCIIOIb30BATEBCEBO3MOKHOCTHCAMOCTOATENBHONPAOOTHIyua
muxcsd, W B INEPBYHO OYepedb MpU IMOArOTOBKE JOMAIIHEro 3agaHus. MoHO
HCIOJIb30BaThIIPUBECHHBIEBBKOHIIEKAX T0ronaparpadanocoonspacyeTHple3a1a41,011eHUBAsUX
MKOMMEHTHUPYSIPE3YyIbTaTbIOIICHOKBHAUAIEKAXK 10T 0YPOKAHANIPOTsHKEHNN3—SMUHYT. Takast
TEXHOJIOTUSl MO3BOJSIET PEIIUTh €m¢ OJHy MpoOiieMy, KOTOpas BO3HHMKAaeT Ipu
00y4eHUHXMMUUHA0a30BOMYPOBHEBYCIIOBUSIXBPEMEHHOT OLIEUTHOTA,—IIPOOJIEMYHAKOTIICHHS



OIICHOK ¥ OOOCHOBAaHHOCTH BBICTABJICHHUS PYOSKHBIX (TIOJYTOJOBBIX) W  HTOTOBBIX
(TOAOBBIX )OLICHOKYYAITUMCHI.

YceuieHHeMOTHBANMUYYAITUX CAKU3YYeHHIOHENPO(PUIbHOHXUMUMP eATN3YETCB
Kypce  4Yepe3  pacKpbiTHe  CBSI3H u3yyaemMoro  Mmarepuaja ¢ Oyayuwei
npodeccuoHATILHONHIEATENbHOCTHIOBBINYCKHUKA CPeIHel IIKO0JIbI.

Haubonpmmii  sddexr nmaét camoctosTenbHas paboTa  CTAapUICKIACCHUKOB IO
PacKpBITHIOITOM CBA3U. Kypc mpeaycMarpuBaeT BBIMOJHEHUE YYalIUMHCS 3aJaHHil THIA
«[TonroroBbTepacckas 0 TOM, KaK CBSI3aHbI 3HAHUSI KOHKPETHOM TEMBI 110 XMMUHU ¢ OOy4YEHHEM B
BeIOpaHHOMBamMu BY3e wmnu ¢ Bamelr Oymymei mnpodeccueit», «Ha3oBuTe HM3BEeCTHBIE Bam
MEXTyHAPOAHBIEBOOPYKEHHBIEKOH(DIUKTHL, KOTOPBIECBA3aHBICOCTPEMIIEHUEMYCTAHOBUTHKOHTPO
JBHAANPUPOIHBIMA  UCTOYHMKAMHU  yriieBofoponoB»;«lIpuBenure mnpumepsl HHTErpanuil
HSKOHOMHKPA3JIUYHBIX CTPaH, OCHOBY KOTOPBIX COCTABIISICT MCIIOJIB30BaHHE MPUPOIHOTO ra3ay
WM TPUTIOJITOTOBKE OTBETOB Ha Bompochl «Kak MupoBbie 1IeHbl HAa HE(DTH BIUSIOT Ha OIOKET
Hateictpanbl 1 IpeanoxkuTecBOMBapuaHTbIyMEHbIICHUSI3aBUCUMOCTUIKOHOMUKIPOCCUIOTKOIIE
OaHUSMUPOBBIXIICH HAHEPTHHH T. 1.

BerapmmxkiaccaxBKkauecTBEOPUESHTHPOBOYHOHOCHOBBIOOOOIIICHUSIBAXKHEUITUX TOHSI THIHT
COPUNXUMUHCITYKATPUI0COPCKUEKATErOPU U, HaTPUMEPKATErOPUST
«OTHOCUTEIHHOCTUUCTHHB. T aK,BX0IeIMCKYCCUNOKIACCU(PUKATUUXUMUYECKUXIIIEMEHTOB,
MPOCTBHIX  BEmeCTB  (METAIBI W HEMETAUIbl) W COCAMHEHHH  (OKCHUIBI |
THJIPOKCHU/IBI)CTAPIICKIIACCHUKH YCBAaUBAIOT 0a30BbIC MOHATHS Kypca (CTPOGHUE aTomMa M BHJIBI
XUMHYECKHUXCBSA3EH, THITBIKPUCTATNTNYECKUX
pemeToKn(PU3NIECKIECBOICTBABEIIECTB,aM(POTEPHOCTB ).

OpauHyYacBHEIEI0,0TBEACHHBITHAN3yUEHUEKYPCa, [TPEIN0JIaraeTINPOKOEUCIIOIb30BaHUE/]
eKIIOHHO-CeMHHAPCKOI (pOpMBINPOBeIeHN Ay 4eOHbIX3aHATHI. DTOII03BOJISIET
CTapUIeKIaCCHUKaM He Toibko 2¢(EeKTUBHO YyCBaumBaTh  COJEpXKaHHE Kypca, HO
UTOTOBUTHXKIIPOJOKEHHI000pa30BaHMSBBBICIICHIIIKOJIE, I IeTaKasipopManpeodaiaeT.

O0masxapakTepucTHKAKypca
KomnyectBo 4YacoB, OTBEACHHOE Ha M3y4eHHE XHMUU Ha 0a30BOM YpOBHE, W
COOTBETCTBHEOOPA30BATEILHOMYCTaHIapPTyONPEAEIMIINTIIATEIbHBIHOTOOPCOAEPKAHUAKYPCAXH
MUH,TI03BOJISOLETO:
® COXPaHHUTHI0CTATOYHOLIETIOCTHBIHUCHCTEMHBIHKYPCXUMHUH, KOTOPBIA(OPMHUPOBAIICSH
ANPOTKEHUUIECATKOBIETKAKBCOBETCKOM, TAKMBPOCCUMCKOMIIIKOJIE;
© 0cBOOO/IUTh KypC OT H3JHUIIHE TEOPETU3UPOBAHHOIO M CIIOKHOTO MaTepuaa,
JUII0TPabOTKUKOTOPOTrOTpeOyeTCsl HEMAJIOBPEMEHH;
® MaKCHUMaJIbHOCOKPATUTHTYOIHCATEIbHYI0OUACThBCOACP)KAaHUNYIEOHON IUCLIUTUIMHBLK
0TOPasO3BOJETOOCCICUNTHIPOPUILHBIYPOBEHEOOyUCHUATIPEIMETY;
® BKJIIOUUTBBKYpCMaTepHall,CBsI3aHHBINCIIOBCEIHEBHOWKN3HbIOUETI0OBEKA,COy Ty Ienp
o(eccuoHaNbHON 1A TENTFHOCTHIOBBITYCKHUKA, HATPIMYIOHECBSI3aHHOHCX UMHEH.
MeTo1070THYeCKOHOCHOBOMIIOCTPOCHUSyU€OHOT OCOIEPKAHUAKYPCAXUMUNTISICPE THESHIIT
KOJIbI0A30BOrOYPOBHSISIBUIIAChHACSIMHTETPHPOBAHHOT OKYPCa,HOHEECTECTBO3HAHUS, AXUMHUH.
CtpykTypa mpepiaraeMoro Kypca pemiaer ABe MpoOJIeMbl WHTETpaluid B OOyYeHUU
XUMHH:TIEpBass—BHYTPUIIPEAMETHASTHHTrPALlUsl,BTOpass—MeKIPeIMeTHAS.
BHyTpunpenMeTHasMHTErpalusaONpEAEIAETCIE Y OIY00YEPETHOCTbU3YyUEHUAPA3ICIIOB
XVMMHHU: BHayaje M3y4yaeTcd OpraHuuyeckas XUMHsA, a 3arTeM —oOmas  XUMus.
TakoecTpykTyprupoBaHue 00yCIOBICHO Te€M, 4TO 000O0IIEHNE COJIEPKAHUSA TTPEAMETa MO3BOJISET
Ha3aBeplLIaloIeM 3Tane cpOpPMHUPOBATH y BBIITYCKHUKOB CPEAHEH HIKOJBI HPEJCTAaBICHHUE O
XMMHUHUKAKOLEJIOCTHONHAYKE,10Ka3aTheINHCTBOECTIOHATU,3aKOHOBUTEOPH, YHUBEPCATbHOCTHU
IIPUMEHUMOCTBUXKAKUITHEOPTraHMIECKOM, TAK! JIIOPTraHUYECKONXUMHUH.
Me:knpenmMeTrHasi HMHTerpamusi I03BOJISIET, ONUpasChb Ha 3HAHUA [0 XHUMHH,
00BeTMHUTH3HAHUATIODU3UKE,0M0JIOTHH, re0TpaduH,3KOTOTUHBEAMHOCTIOHUMAHUETIPUPOIBI,T. €.



chopMUpPOBaTh IIEJIOCTHYI0 €CTECTBEHHO-HAYUYHYI0 KapTHHY OKpYKaloIlIero Mupa. ITO
MO3BOJIUTCTAPHICKIIACCHUKAMOCO3HATh,YTO 0e33HaHMIIIIo XUMHUUBOCIIPUATUC
OKpY>KaIoIeroMupadyae THETOTHBIMU yIEPOHBIM, aJTH0 11, HETIOTY UM BIIM€TAKUX 3HAHU I ,MOTyTCTa
ThHEOCO3HAHHOOIACHBIMH, TAKKAKXUMHUECKHHET PAMOTHOE00pallleHUECBEIIIECTBAMU, MaTepHraa
MHH MIPOLIECCAMUIIPEICTABIISIETYTPO3Y IS )KU3HU.

Kpome 3TuX nByX BeIylUIMX HHTETPUPYIOMIHMX HUIEH, B Kypc€ XHMHHM PEATU3YyeTCs eIlle
OlHauzesd — WU HHTErpalud XHWMHMYECKHMX 3HAaHUM C TYMaHUTAPHBIMU JIHCLHMIUIMHAMM:
HCTOPUEN,JINTEPATYPOI1, MUPOBONX Y 10°KECTBEHHONKYJIBTYPOil. DTO,BCBOIO0YEPEIb,[103BOIISIETCPE
JICTBaMHM  y4yeOHOro TmpeaMeTa ToKa3aTh poOJb XUMUUM W B  COLMAIbHOM  cdepe
quOBequKOﬁHCﬂTCHBHOCTH,T.e.HOHHOCTBIOCOOTBCTCTBOBaTBI/IIIGSIMOGPaSOBaTe.HBHOI‘OCTaHI[apTa

OcoOenHocTH  copepkaHusl OOydeHUS XUMHH B  CpeaHed  (MONHOM)  IIKoJie
00yCNOBJICHBICTIEIM(PUKON XHUMHHM KaK HayKd W TIOCTaBJICHHBIMU LeIsIMH. (OCHOBHBIMU
npoGieMaMu
XUMHUHSBISIIOTCSIM3Y4E€HUECOCTaBAUCTPOCHUSBELIECTB,3aBUCUMOCTUUX CBOMCTBOTCTPOCHHU S, ITOTY
YeHHE  BENIECTB C  3aJaHHBIMH  CBOWCTBaMH,  HCCIEAOBAaHHE  3aKOHOMEPHOCTEM
XUMHUYECKUX PEAKIIUHUITY Ty TpaBIeHUANMUBLIENSX IOy YSHUSIBEIIECTB,MaTEPUaIOBUIHEPT UH.
[ToaTomy BpabodemporpaMMennoX MMIMHANITHOTPAKEHUEOCHOBHBIECOICPKATEITLHBICTUHUY:

o «BemecTtBO)»—
3HAHUSIOCOCTABEUCTPOCHUUBEIIECTB, UX QU3MUECKUXMXUMUYECKUXCBOUCTBAX,0MOJIOTUYECKO
MJCHCTBUH,

o «XuUMHUYECKasPEAKIIHSIN—
3HAHUSI00YCIOBUSX,BKOTOPBIXITPOSBIISIOTCIXUMUIECKHECBOHCTBA BEIIIECTB,
croco6axynpaBIeHUIXUMUYECKUMUITPOLIECCaAMU;

o «[IpumeHeHueBenIeCTBY—
3HAHUSAUONBITIPAKTHYECKON IS TEIbHOCTUCBEIECTBAMH, KOTOPbIeHan001ee4acTONPUMEHSTC
SIBIIOBCETHEBHOMKU3HU, ITUPOKOUCIIOIB3YIOTCBIPOMBIIIIIEHHOCTH,CEIbCKOMX035IIICTBE, HAT
paHCIopTe;

e S3BIK XMMHMM» — CHCTE€Ma BaXHEHIIUX TMOHSITHA XUMUU U TEPMHHOB, B
KOTOPBIXOHHM OMHUCHIBAIOTCS, HOMEHKJIaTypa HEOpraHM4YeCKUX BEUIECTB, T.€. UX Ha3BaHUS (B
TOMYHKCJIC W TPHUBHAIBHBIE), XUMHUYECKHE (GOpPMYIbl W YypaBHEHHUs, a TaKKe IMpaBUIa
nepeBoJanH(POPMAIIUUCECTECTBEHHOTO SI3bIKaHAS3bIKXMUMUH HOOPATHO.

MecTonpeameraBy4eOHOMILIAHE

®denepanbHBIMroCcy1apcTBEHHBIHO0PAa30BaTEIbHBIACTAHIAPTIIPEyCMATPUBACTU3YUCHUEKY
pca XMMHUHM B CpeQHEH IIKOJie KaK COCTaBHOM 4YacTH TpeIAMETHOW oOjactu «EcTecTBeHHO-
HAyYHBICTIPEIMETHDY.

B 0asucHom yueOHOM TUTaHE CpeaHEH IIKOJbl XHMMHS BKIIOUYEHA B  pasjien
«Copepxxanue,popMupyemMoe ydacTHHKaMHM 00pa3zoBaTelIbHOro Imporecca». OOywaromuecs
MOTYT BBIOpATh IJISU3YUYECHUS WM UHTETPUPOBAHHBIN KypC €CTECTBO3HAHMS, MJIM XMMHIO KaK Ha
6a30BOM, TaK M HAayrTyOJICHHOMYpPOBHE.

PabGouass mporpamma 1o XUMHHU IJIs cpeaHero oOmiero oOpa3oBaHHMsi Ha 0a30BOM
YpOBHECOCTaBlIeHA W3 pacyeTa dYacoB, VYKa3aHHBIX B 0a3uCHOM y4eOHOM IUIaHE
o01eo6pazoBarenbHBIXOpranu3anuii: 2uacasueento( 136 yacop3aaBaronao0yueHus).

1. IInanupyembliepe3yibTATbIOCBOCHUSTY4eOHOTONPeAMeTa
JInuHoCTHBIE,MeTanIpeAMeTHbIeUNIPeIMeTHbIePe3yJIbTATHIOCBOEHUSIKYPCa
JlesiTenbHOCTh yuuTensl B OOy4eHUM XHMHUU B CpeIHEH IIKoJe TOJKHA ObITh HalpaBiieHa

HAJ0CTHKCHHEOOYIAIOIIIMMHUCSICIIE AYIOLTUXIU Y HOCH HBIXPE3YIbMAM 08

1)  BIEHHOCTHO-OpPHEHTAIMOHHOWCHEpe—
0CO3HAHUEPOCCUNCKOUTPAKIAHCKOUNIEHTUYHOCTH, TATPUOTU3MA, YyBCTBArOPI0CTU3APOCCHIICKY
IOXUMHUYECKYIOHAYKY;

2)  BrpynoBoiichepe—
20MOBHOCMBLKOCO3HAHHOMYBBIOOP Y IaTbHENIIIEH00pa30BaTeIbHOUTPACKTOPUHHITH
TPYAOBOMAEATEIBHOCTH;



3) B TmMO3HaBaTeNbHOW (KOTHUTHBHOW, WHTEIUNIEKTYalIbHOW) cdepe — ymeHue
VIPaBIATECBOCH  MO3HABATEIBHOM  JESATEIBHOCTBIO, 20MOBHOCMb U CHOCOOHOCMbL K
00pa3oBaHMIo, B
TOMYHCIIECaMO00pa30BaHUIO, HATIPOTSHKCHUUBCEKU3HU ;CO3HATEIIbHOCOTHOIIICHUEK



HETNpPEphIBHOMY  OOpa30BaHUIO  KaK  YCJIOBUIO  YCHEITHOW  NPO(ECCHOHANBHON U
00111eCTBEHHOM 1€ TEILHOCTH,

4) B cdepe cOEpeReHUs 3I0POBbSI — HpuHAMuUe U peanu3ayus NMEeHHOCTEH 3J0pOBOTO
n0€e30MaCHOr000pa3aKU3HU, HenpusamueBpeTHBIXIPUBbIUEK(KYPEHHSL, YIIOTPEOICHUSIATKOT OJITUH
apKOTHKOB)HAO0CHOBE3HAHUHOTOKCHUECKOMUHAPKOTHYECKOM/ICHCTBUNBEIIIECTB;

Memanpeomemnuvimu  pe3yabmamamu OCBOCHUS BBITYCKHUKAMH CpPEIHEW IIKOJIBI
KYPCaXUMHUUSBISIFOTCS:

1)  ucnonvzosanueyMeHUNMHABBIKOBPA3TUYHBIX BHIOBIIO3HABATEILHONIEATEILHOCTH, 11D
UMeHeHUeOCHOBHBIXMETO IOBITO3HAHUSI(CHCTEMHO-
nH(OpMaMOHHBIHAHAIN3,HAOTIOICHUE, U3MEPEHHE, TPOBEICHUEIKCIIEPUMEHTA, MO ISTHPOBAHHE,
U CCIIEI0OBATEIbCKASICATEIEHOCTD ) IITU3yYCHHSIPA3 THIHBIX CTOPOHOKPYKAIOIIEH IEHCTBUTETBHO
CTH;

2)  enadenue  OCHOBHBIMH  HWHTEJUICKTYaJbHBIMH  omepanusMu  ((popMynupoBKa
TUIIOTE3,aHAIM3 M CHHTE3, CpPaBHEHHWE W CHUCTeMaTu3alus, o0O0OIIeHHWe M KOHKpETH3allus,
BBISIBIICHUCTIPUYNHHO-CIICJICTBEHHBIX CBS3CHUIIONCK aHAIIOTOB);

3)  no3HaHueoOBHEKTOBOKPYKAIOIIETOMUPAOTOOIIET0Yepe30CO0EHHOCKETMHUIHOMY,

4)  yMeHueBBIIBUTATbUICHHOTIPEACISATHCPEICTBA, HEOOX OJMMBICISIMX PeATH3aIINH;

5)  ymenue omnpenensTh LEAM W 33Ja4d  JCATENbHOCTH, BBIOMpATh CpPEICTBA
peann3aIuIeTH HIPUMEHITh HXHAIIPAKTUKE;

0)  ucnonvsosauue  PA3TUYHBIX  WUCTOYHUKOB  JUISI  TONYYCHHUS  XUMHYECKOU
uH(pOpMAIINY,TOHUMAHNE3aBUCUMOCTHCOICPKaH U (POPMBITIPEACTABICHUINHPOPMALIUHNOTIIEIS
WKOMMYHHUKAIMUHU aJpecara;

7)  yMeHuenpoRyKTHBHOOOIIATHCIMB3aNMOICHCTBOBATHBIIPOIIECCECOBMECTHOM I TEITHH
OCTH,yYUTHIBATHIIO3UIIUUIPYTUX yUACTHUKOBACITETbHOCTH, 2 (HEeKTUBHOPA3PEIIATHKOH(ITUKTHL;

8) eomoenocmb W CHOCOOHOCTP K  CAMOCTOSTEIBHOM  MHGPOPMAIIMOHHO-
MMO3HABATEIPHONACSITETFHOCTH, BKIIOYasTyMEHUE OPUEHTHUPOBATHCS B PA3IMUYHBIX HMCTOYHHUKAX
WH(POPMAIINN, KPUTHIECKUOIICHNBAThMHHTEPIIPETHPOBATHIH(DOPMAITHIO, ITOTYIaeM yFOH3Pa3THIH
BIXMCTOYHUKOB;

9)  yMmeHuencnonb30BaTHCPEICTBANH(OPMAITMOHHBIXUKOMMYHHKAIIHOHHBIX TEXHOJIOTHH(
nanee—MUWKT)BpeneHnnKOrHUTHBHBIX ,KOMMYHHUKATHBHBIXUOPTaHU3AIMOHHBIX 3a/1a4 C
coOJroIeHreM TpeboBaHUM PTOHOMHUKH, TEXHUKH
0€301MaCHOCTH, TUTUEHBI,PECYPCOCOEPEKEHUS, IIPABOBBIX MAITHIECKIXHOPM, HOPMUH(DOPMAIIMOHHO
10e30MacHOCTH;

10) 6raodenue S3BIKOBBIMU CPENCTBAMHU, B TOM YHUCIIE M S3BIKOM XHUMHM — YMEHHE
SICHO,JIOTHYHO M TOYHO M3JIaraTh CBOI TOUYKY 3PEHHS, WCIOJIh30BATH aJICKBATHHIC SI3BIKOBHIC
CpeICTBa, BTOMYHNCIICHCUMBOJIbHBIE(XUMUYECKUE3HAKH, (DOPMYITBINypAaBHEHNS ).

Ilpeomemuvimupesyiomamamuvi3yaeHUTXUMIUHA0a30BOMyPOBHEHACTYTICHHCPETHET000
Iero 00pa3oBaHus SBISIOTCS:

L. BIIO3HABaTEIbHOMCHEPE

l.  3nanue(noHumaHue)N3y4eHHBIXITOHATUNA,3aKOHOBUTEOPHUIA;

2.  YMeHueONHCHIBATHIEMOHCTPAIIHOHHBIEHCAMOCTOSTEIHLHOIPOBEICHHBICIKCIICPUMEHT
BI,ACIIOJIb3YSUISI3TOr OECTECTBEHHBIN(PYCCKUI,POTHON )SI3BIKUSA3BIKX UMUH;

3.  ymeHue KiIacCU(UIUPOBATH XUMHUYECKHUE OJIEMEHTHI, TPOCTHIE U  CIOXKHBIC
BEIIECTBA,BTOMYHNCIIENOPTaHNIECKUECOCTMHEHU ST, XUMUIECKUEPEAKIINUTIO Pa3HBIMOCHOBAaHUSIM;

4.  ymeHuexapaKTepHU30BaThH3yUEHHBICKIIACCHIHEOPTaHMUECKUXNOPTAaHNIECKUXCOSNHE
HUH,XUMHUYECKUECPEAKITHIH;

5. 20mo6nocmbIPOBOIUTHXUMHUYECKUIIKCIIEPUMEHT,Ha0I0JaTh3aeToONpOTEeKaHHEM, DU
KCHPOBaThPE3YJIbTaTHICAMOCTOS TEIbHOTOUIEMOHCTPHPYEMOTO0IKCIIEPUMEHTAH JIeTIaThBBIBOIBI,



6. ymeHue  GOpMyIHpPOBaTh  XHMMHUYECKHE  3aKOHOMEPHOCTH, IPOrHO3UPOBATH
CBOMCTBAHEN3YUYEHHBIX BEILIECTBIIOAHAJIOTUU COCBONCTBAMH U3yUEHHBIX;

7. nOUCKUCTOYHUKOBXUMHUYECKOMMH(POPMAINH,IOTYICeHHEHE00X0TMMONH(pOpMAaIIHH,
e¢aHaN3,u3r0TOBICHUEXUMUYECKOTOMH(OPMAITMOHHOTOITPOAYKTaHETOIIPE3CHTALIUS;

8.  eradenue  00s3aTeNbHBIMU  CHPABOYHBIMH  Marepuanamu:  llepumogudeckoit
CUCTEMOMXUMHYECKUXAIEMEHTOB/I. n.
Memnpeneena,Ta0aUIeHpacTBOPUMOCTH,INEKTPOXUMUYECKUMPSIOMHATIPSKEHUHMETAIIOB, PSAI0
MAJIEKTPOOTPULIATEIEHOCTH—
JUIIXapaKTePUCTUKUCTPOEHUS,COCTaBaUCBONCTBATOMOBXUMHYECKHUX AIEMEHTOBI—
IVneprnonoBrno6pazoBaHHBIXUMHUTIPOCTIXH CIIOKHBIXBEIECTB;

9.  ycmanognenue3aBUCUMOCTHCBONCTBUIIPUMEHEHHUIBAXKHEHIINXOPraHUYECKUX COENH
€HUIl OT UX XUMHYECKOrO CTPOCHHS, B TOM 4YHCIE ¥ OOYCIOBIEHHBIX XapaKTepoM
3TOroCcTpOoeHUsA(IpeIeTbHBIMUIMHETIPEIETbHBIM ) MHATUYNEM D YHKIITMOHATBHBIX TPYIIIL;

10.  mooenruposanueMoneKyIHEOPraHUUYECKUXUOPTAHUUYECKUXBEIIECTB;

11. nonHumanuexuMHYECKONKAPTUHBIMUPAKAKHEOThEMIIEMONYACTUIICTIOCTHOMHAYYHONKA
PTUHBI MUDA;

II.  BHIEHHOCTHO-OpHEHTAIMOHHOWChEepe—
AHANU3NOYEHKATIOCTIEACTBUNIIIOKP Y KAIOIIEHCPEIbIOBI TOBOHUITIPOU3BOICTBEHHOU IESTETLHOCTH
4eNI0BeKa,CBA3aHHONCITPOU3BOICTBOMUIIEPEPAOOTKONXUMHUUECKUXITPOAYKTOB;

III. B TpymoBoil cdepe — nposedeHue XUMUYECKOTO OHKCHEPUMEHTA; pazgumue
HaBBIKOBY4YEOHOM, TPOEKTHO-
HCCIIE0BATENbCKOMUTBOPUYECKONIEATEIbHOCTUITPUBBINONHEHUUUHIMBU1YaTbHOTOITPOEKTAIIO
XUMHH;

IV. B cdepe 3mopoBoro oOpaza XKHU3HH — COOJ00eHUe TIPaBUI OE30IaCHOTO
oOpallleHusIC BEeUIeCTBaMH, MaTepralaMi; OKa3aHKe MepBOil MOMOIIM MPU OTPaBIECHUAX, 0KOrax
"

TpaBMax,0JIy4eHHbIXBpPE3YIbTaTeHAPYIICHUSPABUITEX HUKHOE30aCHOCTUITPUPAOOTECBEIIECT
BaMHUHJIA00PaTOPHBIMOOOPYIOBAHUEM.

IIpeameTHbiepe3yabTaAThIN3YUeHUsTyYeOHOrONnpeameraB
bINYCKHUKHA0230BOMYPOBHEHAYYUTCH:

— NOHMMAaTh XUMHUYECKYI0 KapTHHY MHpa KaK COCTaBHYI 4YacTh IE€JIOCTHOW HayYHOU
KapTUHBIMUPA;

— PAaCKpbIBATbPOIbXUMUUUXUMUYECKOTOITPOU3BOACTBAKAKITPOU3BOAUTEIbHONCUIIBICOBPEMEHH
orooOIecTBa;

— (hopMyIHpOBaTh3HAYCHUEX UMUHUNEETOCTHKEHUMBITOBCETHEBHOMKM3HUYEIIOBEKA,

— YCTaHaBJIMBaThB3aUMOCBI3UMEKTYXUMUEHUIPYTUMUECTECTBEHHBIMUHAYKAMM;

— (opMynTupPOBaTHOCHOBHBIECTIONOKEHUATEOPUUXUMUIECKOTOCTPOCHUSOPTaHUYECKUX COETUHE
HUUA.M.ByTiepoBanyuIroCTpUPOBATbUXITIPUMEPAMUN3OPTAHNYECKOMMHEOPTaHUYECKONXUMHUH;
— apryMEHTHpOBaTb YHUBEPCAIbHBIM XapaKTep XUMHUYECKUX IIOHATUM, 3aKOHOB WM TEOPHUH
JUISIOPTAaHMYECKOMH HEOPTaHUYECKON XUMUU;

— ¢opmynupoBats [lepuonuueckuit 3axon J[. M. MenneneeBa u 3aKOHOMEPHOCTH MU3MEHEHUI
BCTPOEHUUHUCBONCTBAXXMMHUECKUXAJIEMEHTOBHOOPa30BaHHBIXUMHBeIleCTBHAOCHOBel lepuoanue
CKOMcUCTeMbIKaKrpapuaeckorootoopaxenusllepronnyeckorozakona;

— XapakTepu3oBaTb S- M p-2JEMEHTBI, a TaKXKe JKEeJIe30 M0 MX I[OJOKEHUIO B
ITepnonnueckoiicucreme/[.11.Menieneesa;

— KJI1accu(PULUPOBATHXUMUYECKHECBI3UUKPUCTAIITNIECKUEPEIICTKH,00bICHATHMEXaHU3MBIUX
o0Opa3oBaHMsl M JIOKa3blBaTh €AMHYI0 TPHUPOJY XUMHUECKUX CBs3el (KOBaJICHTHOM,
HOHHOM,METAINTNYECKOMN,BOTOPOTHON );

— OOBSICHSITH NPUYUHBI MHOTOOOpa3us  BEIIECTB, HCIONB3YysS SIBJICHHUS  H30MEpHH,
TOMOJIOTHH,aJUIOTPOTIHH;



— KJaccuPUIUPOBaTh XUMHUYECKHE pPEaKIMH B HEOPraHWYeCKOW M OpraHuYecKod XUMUU
MOPa3 IMYHBIMOCHOBAHUSMHUYCTaHABINBAThCIICIIU(PUKYTUIIOBPEAKIIMIOTOOIIETOUepe30COOCHHOE
K €IMHUYHOMY;

— XapakTepHu30BaTh FMAPOIU3 KaK CHelU(PUUHBII OOMEHHBIIN Mpollecc U PacKphIBaTh €ro Pojb
BXKMBOWHU HEXKUBOUIIPUPOJIC;

—  XapaKTepu30BaTh3IEKTPOIN3KAKCIEITUPUIHBIHOKHCIUTEIHHO-
BOCCTaHOBUTEIbHBINIIPOLIECCUONPENETATHETO MPAKTUIECKOE3HAYEHNUE;

— XapaKTepu30BaTh KOPPO3UI0 METAIOB KaK OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIA MPOLECC
UIpearaTb CocoObl 3aIUTHI OTHEE;

— KJaccu(puIMpoBaTbHEOPraHNYECKUENOPTaHNYECKUEBEIIIECTRA;

— XapakTepu3oBaTh OOILIME XMMHUYECKHE CBOMCTBAa Ba)KHEHIIMX KJIACCOB HEOPTaHHMUYECKUX
MOPTraHUYeCKUX COeTMHEHUNUBIUIAHEOTOOIET0Yepe30CO0EHHOCTEKETUHUYHOMY;

—  HCIIOJIb30BAaTh3HAKOBYIOCHCTEMYXUMUYECKOTOSI3bIKAATIIOTOOpaXKEHUICOCTaBa(XUMUYECKHE
(hOpMyIIbI) U CBOMCTB(XUMUYECKHECYPABHEHIS )BEIIIECTB;

— HUCIIOJIB30BaTh IMpaBUja U HOPMBI MEXIYHAPOAHOW HOMEHKIJIATYpPHI JJIsI Ha3BaHWM BEILECTB
nodopmynam M, HAOOOPOT, U COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (OpMYI
COEIMHEHUITIIONXHA3BaHUSAM,;

— 3HATHTPUBHAJIbHBICHA3BAaHUABAXKHEUIITNXBOBI TOBOMOTHOIIIEHUNHEOPTaHUUECKUXUOPTaHNYEC
KHXBEILIECTB;

— XapaKTEepU30BaTbCBONCTBA, IOy YCHUECUITPUMEHEHUEBAKHEUIIUX ITPEACTABUTEIIEUKIIACCOBOPT
aHMYECKHUXCOeIMHEH U (aIKaHOB,aJIKeHOB, A IKHHOB,AJIKaTUEHOB,ApOMATUYECKUX YTJIEBOAOPO/IOB,
CIUPTOB,(HEHOIIOB,ANIbJIETHI0B, TPEIETHHBIX0THOOCHOBHBIXKAPOOHOBBIXKHCIIOT,CIIOKHBIX
3(hUPOBMIKUPOB,YTIIEBOI0B,AMUHOB,aAMUHOKHCIIOT);
YCTaHaBIIMBATh3aBUCUMOCTEIKOHOMUKUCTPAHBIOTA00BIYH, TPAHCTIOPTUPOBKUUTIEPEPAOOTKUYTIIE
BOJIOPOTHOTOCHIPBS(HE(PTUUTIPUPOHOTOTA3a);

—  DKCIEPUMEHTAJIbHONOATBEPKAATHCOCTABUCBONCTBABAKHEUILINXITPEACTABUTEIIC N3 YUEHHBIX
KJIAaCCOBHEOPraHMYECKUXNOPTaHNYECKUX BEIIECTBCCOOIIOACHUEMITPABUIITEXHUKUOE30MaCHOCTH T
TIpabOTHICXMMUYECKMMHUBEIIIECTBAMUUIA00paTOPHEIMOOOPYI0OBAaHUEM;

—  XapaKkTepU30BaTbCKOPOCTHXUMHUUECKONPeaKIMNIeS3aBUCUMOCTHOTPA3TNYHBIX (DaKTOPOB;
— XapaKTepU30BaTh XWMHUYECKOE PABHOBECHE M €ro CMEIIEHHE B 3aBUCUMOCTH OT
Pa3NUYHBIX(PaKTOPOB;

—  TIPOU3BOJUTHPACUETHIIOXUMUUYECKUMPOPMYTaMUypaBHEHUSIMHAOCHOBEKOIMYECTBEHHBIXOT
HOLICHUIMMEX 1Y y4aCTHUKAMUXUMHAYECKUXPEAKIINA;

— co0mrofaTh  MpaBWiIa  JKOJIOTMYECKOodl  0e30macHOCTH  BO  B3aUMOOTHOILIEHHUSIX €
OKpy>Karomencpe0i mpuoOpaieHnCXUMHUYECKUMH BEIIECTBAMU, MaTepHaTaMUUIIPOLIECCAMH.
BrinycKHUKHA0230BOMYPOBHENOJY4YUTBO3MOKHOCTHbHAYYUThCH

— HCIIOJIb30BAaThMETO/IbIHAYYHOT'OITIO3HAHUATI PUBBITIOTHEHUUTIPOSKTOBHY4eOHO-
HCCIEA0BATENbCKUX3aJaUX UMUYECKOUTEMATHKY;

— MPOTHO3UPOBATHCTPOECHUENCBONCTBAHE3HAKOMBIXHEOPTraHNYECKMXNOPTraHUUECKUXBEIECTBH
A0CHOBEAHAJIOTHH;

— TPOTHO3UPOBATHTEYEHUEXUMUUECKUXIIPOLIECCOBB3aBUCUMOCTHOTYCIOBUMUXITPOTEKAHUSNIT
peanarath crocoObl yIpaBiIeHHs 3TUMHUIIPOLIECCAMU;

— YCTaHaBJIMBaTbB3aUMOCBA3UXUMUHUCIPEIMETAMUTYMaHUTAPHOTOLIMKIIA(S3bIKOM,JINTEPATYPO
11,MUPOBOIXY10)KECTBEHHONKYIJIBTYPOil);

— PaCKpBIBAThPOITHbXUMHUYECKUX3HAHUUBO YTy EUTTPAKTHIECKONIESI TEIbHOCTH;

— PacKphIBaTHPOIbXUMHUECKUX3HAHUHB(OPMUPOBAHUUNHINBUTyaIbHOMOOpa3oBaTeIbHONTpa
€KTOPHH;

— TPOTHO3UPOBATHCIIOCOOHOCTHHEOPTaHUYECKUXHOPTraHUYECKIXBEIIECTBIPOSIBIATHOKUCIUTE
JILHBIEU/UITUBOCCTaHOBUTENIbHBIECBOWCTBACYUETOMCTEIIEHEHOKHCICHUSIDIIEMEHTOB,00pa3yOIINX
UX;



— apryMeHTHPOBaThEAUHCTBOMUPA BELIECTBYCTaHOBIICHUEM
TECHETUYECKOMCBA3ZUMEKAYHEOPTaHUUECKUMUN OPraHUYECKUMHU BEILIECTBAMU;

— BJIAJIeThbXUMHUYECKUMS3BIKOM/UII000T allleHUICIIOBAPHOT03aacaupa3BUTUAPEYH;

— XapakTepu3oBaTb  CTAQHOBJIICHHE  HAy4yHOW  TEOpUM  HA  IPUMEPE  OTKPBITHSA
IIeproan4ecKkoro3aKkOHanTEOPUNXMMUYECKOTOCTPOECHUOPTaHUYECKUXBEIIECTB;

— KPUTUYECKHMOTHOCHTHCSAKIICEBIOHAYYHONXUMUUECKOHMH(DOPMAITUH, T0JTy4aeMOHN3PAa3HBIXU
CTOYHHUKOB;

— TIOHHMMATHIIIO0ATBHBIETIPOOIEMBL, CTOSIIHETIEPEIUETIOBEYeCTBOM(IKOJIOTHUECKUE, D HEPTeTHY
€CKHe, CBIPbEBBIC), M NTpeIaraTh MyTH X PELICHUs, B TOM YHCIIE U C TOMOIIbIOXUMUH.

2. Coaepxkanuekypca

CopepxaHneKypcaxapakTepH3yeTCALeI0CTHOCTbIOMCHCTEMHOCThIOyYeOHOT Ol peIMeTa, Ha
OCBOCHHUEKOTOPOTr00TBEACHOKECTKOTUMUTUPOBAHHOCYYEOHOEBPEMS.

KypcnennrcsananBepaBHbIEIOOTBEACHHOMYHANXU3yUYEHUEBPEMEHNYACTH: OPTAHUYECKYIOX
UMHUIOHOOIIYI0 XUMHUIO.

CTpyKTypHpOBaHHEKYPCAOPTraHUYECKOUX UMUHOIIPENEIACTCAN I€CUPA3BUTUYIALLIUX CS
HEMPOQHUIBHBIX KJIACCOB CpelcTBaMM yueOHOro nmpeamera. C 1enblo YCHIeHUs PONIMACIyKIIUY B
oOyuyeHMH  XMMHM  BHauyaje  JAIOTCAd  KpaTKUe  TEOpEeTHYEeCKHe  CBEIEHUS O
CTPOEHUU,KJIACCU(PHUKAIIMN, HOMEHKIIATypEOPraHNIeCKUXBEIIECTB,000CO0EHHOCTAX PEAKIIUHCUXY
YaCTHEM.

CdopmupoBaHHBIETAKUIMOOPA30MTEOPETHUCCKUE3HAHMSI3aTEMPA3BUBAIOTCAHADAKTOIOT Y
€CKOM  MaTepuajie MpH  PACCMOTPEHUH  KJIAaCCOB  OPraHMYECKMX  COeIMHEeHHil. B
CBOIOOYEPE/Ib, TAKOHIOIXOATTO3BOJIAETUIITY0KEN3y YU THOCOOCHHOCTUCTPOCHUMCBOUCTBOPTaHNY
€CKHMXBEIIECTBPAa3HBIXKJIACCOB. TaK,0CHOBHBIETIOIOKEHUS
TEOPUUXUMHUYECKOTOCTPOEHUAOPraHNYECKUXCOeqUHEHNHA .M. byTiiepoBazakpemisoTcAnpun3yy
€HUUYTJIEBOJOPOJOB (AJKaHOB, AQJIKEHOB, IHEHOB, AJIKHHOB, apE€HOB) M WX MPHUPOIHBIX
MCTOYHUKOB(IIPUPOIHOTOra3a, Hep THUKaMEHHOT OYT I ), KU CIIOPOICOACPIKALTXOPTraHUIECKUX COE
TUHEHUW (CcrupToB, (eHOoJNa, aNbJAETHUIOB, KapOOHOBBIX KHCJIOT, CIOXKHBIX 3(PHUPOB, KUPOB
MYTJIEBOJIOB) M a30TCOAEPIKALINX OPraHMYECKUX COEIMHEHHH (aMUHOB, aMHMHOKHUCIIOT, OEJIKOB
MHYKJIEUMHOBBIX KHCIIOT). 3aBeplIaeT Kypc OopraHu4eckoid XumMuu riaBa «OpraHudeckas XUMHUS
MOO0IIECTBOY,I1€00yUaIOLIHECA3HAKOMATCSICTAKUMUBAKHBIMUBIIPAKTHYECKOMUOHOIOTUYECKOMO
THOIIIEHHHUBEIIeCTBAMUUMATEpHalaMH,KaKIJIACTMACCHIMBOJIOKHA, (D epMEHTHI, BUTAMHUHBI, TOPMOH
BIMJIEKAPCTBA, aTAKKECAOCTIKEHUIMIOMOTEXHOJIOTHH.

CrnenoBarenbHO,0CHOBHBIMKpUTEPHEMOTOOpadakTHYECKOTrOMaTepHallakypcaopraHu4ecko
HXUMHUMSIBISIETCAN IS pEATU3aLUUITPAKTUKO-
OPHUEHTUPOBAHHOTO3HAYCHUSIO0OHEKTOBOPTAHMUECKOMXUMUHN (COCTMHCHUIN peaKIuii).

Nnes o Benymed pony TEOPETUYECKUX 3HAHMM B IIpoLiecCE IO3HAHUS MUpa BELIECTB
WpeaklMii cTaja OCHOBOM MW Il KOHCTPYHMpOBaHUA Kypca oOmed xumun. Ha ocHOBe
€IMHBIXTIOHATHIA,3aKOHOBUTEOPHMXUMUHNYCTAPIIEKIACCHUKOBPOPMHUPYETCIIETOCTHOCTIPEICTAB
JICHUEOXUMHUYECKOMHAYKE,0X UMUYECKOMKAPTHHEMHPAKAKCOCTABHOMYACTHE IMHONECTECTBEHHO-
Hay4HOU KapTHUHBI MUpa.

B kypce oOmieil xumuM BHauaje ydyalipecs 3HAKOMSTCS MOCIEAHUMH JIOCTHXKEHUSMU
BOOJIACTUU3YYEHHUSIATOMA, y3HAIOTOCOBPEMEHHBIXMETO1aXTO3HAHUSCTPOSCHUSIATOMA, YTITYOJISIOT 1
pacHIMPSIIOT 3HAHHUSI, ITOJIyYEHHbIE B KYpC€ OCHOBHOM IIKOJIbI, O CTPOEHUH aTOMa MBEIIECTBA Ha
OCHOBE ITepuoanueckoro 3aKOHA u IIepuonnueckon CUCTEMBI . .
MenpeneeBa,0000I1XCBONCTBAXKIACCOBOPTraHMYECKUXMTHEOPTaHUYECKUX COETMHEHUN (KHUCIIOT,0
CHOBaHM, aM(OTEpPHBIX COCTUHEHHWI) B CBET€ TEOPHH DJICKTPOIUTUYECCKON JIHMCCOIMAIIAN
UIIPOTOHHONTEOpHH.{aneepaccmarpuBaeTcakIacCUPUKAIUIX MMIUYECKUX PEAKIIMIBOPTaHUYECKO
11 1 HEOPraHUYECKOM XMMUU. 3aBEpIIAET KypC 3HAKOMCTBO CTapIIEKIACCHUKOB CIIEPCIIEKTUBAMHU
pa3BUTHUsA XUMUYECKON HayKu u XUMHYECKOTO IIPOU3BOJICTBA, c
po06IEMaMUOX PaHBIOKPYKAIOIIEHCPEIBIOTXUMUYECKOT 03aT PA3HEHUSMITY TSIMUUX PEILICHUSL.
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Teopusa cmpoenusa opzanuueckux coeounenuii A. M. bymaeposa.
Ilpeomemopzanuueckoiixumuu. Opeanuyeckuegenjecmaea: npupooHsle, UCKyCCmeeHHbl
eucunmemuyeckue. OcobeHHOCMUCOCMAa8aucmpoenusopeanuyeckuxeeuecmes. Bumanu
3mu ecoxkpax. Ilonamueobyene6o0opooax.

OcCHOBHbBICN0JI0KEHUATEOPUNXUMHIYecKorocrpoeHusibyieposa.BanentHoc
Tb.CTpYKTYpHBIE(HOPMYITHI—
noHbIencoKpanieHHbIe. [IpocTeie(ogHApHBIC )MKpATHBIE(IBOWHBICU TPOMHBIC )CBsI3U. 1
30MepbIun3oMeprs. B3auMHOEBIMAHNEaTOMOB BMOJIEKYJIE.

Jemoncmpayuu. IlnaBneHue, oOyrJiMBaHWE U TOPEHHE OPraHUYECKHX
BeriecTB. Moaenu(1apocTep:;KkHeBEIEH00hEMHBIC )MOJIEKYIOPraHMYeCKIX COSTIMHEHU T
pasHbIxki1accoB.OnpeaeneHue’1IeMEHTHOTOCOCTaBAOPTaHUYECKUX COETMHEHUH.

Jlabopamopuwvieonvimut. 13roToBI€eHUEMO 1T HOPraHUYECKUXCOSTUHEHHH.

Yri1eBo10poALIMMXTIPUPOIHbIEH CTOYHUKH

IIpenenbHble yrieBoaopoabl. Ankanbl. OnpeneneHue. ['OMOJOrMYecKkuil psj aaIkaHOB
wero obmas  ¢opmyna. CTpykTypHas HW30MepHsS  YIVIGPOJHOW  I[emu.  Pajukansl.
HomenknarypaankaHoB. XHMHUYECKHME CBOMCTBA aJKaHOB: TOPEHHWE, PEAKIUU 3aMelleHUs
(ramoreHupoBaHUE),pEAKIUAPA3IIOKEHUS METAaHA, PEAKIIUS IETUAPUPOBAHUS ITaHA.

HenpeneabHble yrieBoaopoabl. AJjikeHbl. OTwieH. Omnpenenenue. [ oMoornyeckuil
psanankeHoB.Homenknarypa.CTpyKTypHassMnpocTpaHCTBEHHas(reoMeTprueckast )usomepus.IIpo
MBIIIJIEHHOEOTyYeHUEAIKeHOB: KPEKMHT UIET U IpUpoBaHreankanoB.JlabopaTopHoenonydeHue
ITHIIEHA — peakuus JeTuapaTanuu ATaHoJjA. Peakuun IIPUCOEAVHEHHUS:
rUpaTalus, r’uAporajoreHupoBaHue, raloreHupoBanue, nonuMepusanuu.l IpapunoMapkoBHUKOB
a.OxucnenneankeHoB.KauecTBeHHbIEpEaKLIMMHAHENPEAEIbHBICYTIIEBOJOPOIBI.

Anxanuenbl. Kayuykn.Onpenenenne. Homenknarypa.ConpsikeHHbleIMeHbL. byTaaneH-
1,3,u30mpen.Peaknus/lebenena. PeakuuunpucoequuenusankaainenoB. Kayayku: HaTypaabHbBIH,cH
HTeTHueckne(0yTaIueHOBBIN, H30IIPEHOBRIN ). Bynkanuzanuskayayka.Pe3nna. D00HUT.

Auaxunbl.Onpenenenne.Homenknarypa.[lonyuennennpumeHenueaneTuieHa. XuMHYECKUE
CBOICTBa aleTHiIeHa: TOpeHue, peakuuu MPUCOEAUHEHUS:
TUAPOTraJIOreHUPOBaHKE, raloreHupoBanue, ruipatanus(peakuusKyuepona). Bununxiopua,nonu
BUHUJIXJIOPU.

Apenbl. Omnpenenenue. beH3om: ero crpoeHue, HEKOTOpble (U3NYECKUE H
XUMHUYECKHECBONCTBA(TOpeHNE, peakIIni3aMelieHus—
raJIor€HUPOBAHNE,HUTPOBAHUE),[10JTyYEHUEUTTPUMEHEHNE. DKCTPAKIIMSL.

Hpupoanbiii ra3. CoctaB mnpupoAaHoro Traza. Ero HaxoxaeHue B MpPUPOJE.
[IpenmymiecTBapUPOTHOT Ora3aKaKTOIUIMBA. X UMHUYECKasIIepepaboTKanprupo HOroraza: KoHBepe
us,uponu3.CUHTE3-Ta3 Uero UCIOJIb30BaHNUE.

Hed1b u cniocods! eé nepepadorku. [lonyTHbIit HePTAHOI ra3, ero coctaB U GpaKIUd —
ra3oBbIOCH3MH, TponaH-0yTaHoBas,cyxoira3.Heds,eecocraBunepepadboTrka—
neperoHka,kpekuHr,pupopmunr. Hedprenpoaykrel. OKTaHOBOCUHCIIO; 0CH3UH.

Kamennpliiyroabueronepepadorka.llckomaeMpliiyrois: aHTpaIuT,kaMeHHbBIN, 0yphIid. Kok
COBaHMEKaMEeHHOT0yTJ1s1. KoKCOBBIIira3,aMMruadHasBo/1a,KaMeHHOYTroJlbHasicMoia, koke. [ a3uduxa
UUSAUKATATUTHYECKOETUIPUPOBAHHUEKAMEHHOTOYTJISI.

Jlemoncmpayuu I’ openuemerana,yTaHa,atietTuiieHa. OTHOIEHUEMETaHa,’TUIICHA, alleTHIICH
a 1 OEH30J1a K pacTBOpaM IepMaHraHaTa Kainus u OpomHoi Boje. [lomydenue stuneHapeaxiyen
Jeruaparanun ATaHoNa u aleTHIeHa TUIPOJIN30M Kapoua KaJIbLUS.
Pa3noxxeHnekaydykanpuHarpeBaHUU, UCTIBITAHUETPOIYKTOBPA3JI0KEHUIHAHETIPEIETTbHOCTh, KO
b (9015171
«HedTtrunedrenpoaykTein, «KaMeHHBIAYTOIBUIIPOTYKTHIETOIIEPEPA0OTKI Y, « KaydyKm.

Jlabopamopnuieonvimur. OGHApYKEHUETIPOAYKTOBropeHusicBeun.Mlccine10BaHnecBONCTBK

ay4yKOB.
Kucaopoa-nazorcoaepxammeopranudeckuecoeIMHEeHUs



OnnoaromubliecnupThl.OnipeaeneHne. OyHKIMOHATbHASTUAPOKCUIIbHASITpya. [ oMmoor
WYECKUUPSITPENCTHbHBIX0THOATOMHBIXCTUPTOB. I30MepusionokeHus ) yHKIIMOHATBHON
TPYIIIIBI. Bonoponnas CBSI3b. XHUMUYECKUE CBOICTBa CIIUPTOB.
AnpnerugHasrpynna.Peakuusyrepuduxanuu,cnoxasieddpupsl. [ Ipumenennecnupros. [leiicTtBuem
€TUJIOBOTOMATUIIOBOTO CIMPTOBHAOPTAHU3MYEIOBEKA.

MHuoroaromublecnupThl. Onipeaenenue. OTuneHrukoab. [ nunepun. [ lonydyennenxummuec
KHECBONCTBAMHOT0aTOMHBIXCTUPTOB.KauecTBeHHAs peaK I IHAMHOT 0aTOMHBIECTTUPTHL. AHTUDPU
3.

®enos1. CTpoeHue, TMONydYeHUE, CBOMCTBA W mpuMeHeHune ¢eHona. KadecTBeHHBIE
peakuuHagdeHo1. B3anMHOEBIMHUEaTOMOBBMOJIEKYIEEHOA.

Ansbaernabl.Onpenenenue. @opManpaeruauaneTaibaeru. X MMHYeCKUECBONCTBAAIbAETH
noB.KadecTBeHHbIepeaKIMnHaaNb AT U b1 Peakunnonukonaencanuu. KapOoHmIbHasrpymma.
KeronbsHanpumepeaiieTona.

Kapo6onoBbie KkucaoThLIIpenenbHbIe0JHOOCHOBHBIEKAPOOHOBBIEKUCIOTHL UX
romojornueckuii psa. Ilomydenne u mnpuMeHeHne. XHWMHYECKHE CBOWCTBA KapOOHOBBIX
kucnot.Peaknusiyrepudukanuu.

Cao:xubie 3¢upsnl. Kupbl. Peaknus stepudukanuu. CrnoxHbie 3¢Qupbl. Kupbl, ux
COCTaBUTMAPOJIN3(KUCIOTHBINUILEI0YHON). MbLia. [ nipupoBaHuexupoB.

YraeBoasl. Yrieronbl. Morocaxapuabl.l moko3akakansaeruaocnupT.CopOuT.MoodHOKH
crnoencnuproBoedpoxerne. @orocuntes.Jucaxapuasl. Caxaposa. Ilomucaxapuabl:Kpaxmain, e
F0JI032.

AmuHBI. AMUHOTpyNma. AMHMHBI TpelaeiabHbIE MW apoOMaTHYecKue.  AHWINH.
[TonyyenneamrnoB.Peakuns 3uHnHAa. XMMAYECKUECBOMCTBA U MPUMEHEHUEAMUHOB.

AMUHOKHCIOTHI. bBeJku. AMHHOKHCIOTBI  Kak  aM(OTEepHbIE  OpraHHYECKUe
coeauHenus. I munuH. Peaknusa nonukonaeHcauuu. [lentuanas cBs3b. [lepBuyHas, BTOpuyHad,
TpeTHUHASCTPYKTYphiOenkoB.KadecTBenHblepeaknnaabenku. I uaponus. lenaryparnus. buonoru
YeCKUEe(PYHKITUN OEITKOBBOPTaHU3ME.

Jemoncmpayuu.Okuciennecnuprabaiibieru. KauecTBeHHasspeaKIUTHAMHOTOaTOMHBIE
cnuptel.  PacTtBopuMocth  ¢denHonma B BoAe mpud  OOBIYHOM  Temieparype U
npuHarpeBannn.KauectBennbsiepeakiimnnadenon. KauecrBeHHbIEpeaKIIMHAATBACTH B B3anmo 1
erictBuermoko3sicruapokcuaommenu( ) kakansnernnocnupra. KauecTBeHHas peakIusiHaKpaxMa
n.1BeTHBIEpEAKIINH OSTKOB.

Jlabopamopnvieonvimur. CpaBHEHHECKOPOCTUUCTIAPECHUSBOIBINATAHOJIA. PACTBOPUMOCTH
TJIMLEPUHA B BOJIE. XuMHYecKue CBOKCTBA YKCYCHOMU KHUCJIOTBL.
OnpeneneHneHenpeaenbHOCTUPACTUTEILHOTO Maca.

Ilpakmuueckaapaboma.VlnenTuhukanusiopraHnIeCKUXCOeTMHEHUH.

OprannyecKkasgsXumMmusino011eCTBO

Bbuorexnonorus. Ilepuoasl e¢ pasButus. Tpu HampaBieHUS OHMOTEXHOJOTHH: TE€HHAs
(unureHeTUyecKas) MHXKEHEpUs; KIETOYHAs WH)XXEHEpHUs; OHOoJornueckas HWHKEHEepHs.
I'enernueckumonudunupoBannpicopranu3mbl(l MO )utpancrennasmnpoaykius. Kinonuposanue.
NmvmoOunmn3oBanHbIeDEpMEHTHI U UXTIPUMEHECHHE.

IMosmmepsl. Knaccudukarusmnonnmepos. ICKyCCTBEHHBICTIOIUMEPHI: IEIUTYION 1,all€ TATHBI
1 MK, BUCKO3a,IeIuTo(aH.

CunTernyeckuenojuMepbl. CiocoOBITONYISHUSTIONMMEPOB: TOTUMEPU3AITUSIUTIOTHKOH,
eHcanus. CuHTeTHYeCKUeKkayayku. [ ImactMacchl: moaucTrp o1, TehIoH, TOTUBUHIITXJIOpUT. CUHTET
MYECKUEBOJIOKHA: KAITPOH,HANIIOH,KEBJIap,J1aBCaH.

Jemoncmpayuu KonnekuuaiacTMacc,CHHTETUYECKUX BOJTOKOHUM3IETUMH3HUX .
Pa3noxxeHuenepokcu1aBo10poAacioMOIIbIOKATAIa3bITPUPOIHBIXOOBEKTOB.

Jlabopamopnwieonvimul. 3HaKOMCTBOCOOPA3IIAMUILIACTMACC,BOIOKOHUKAYUYKOB.

Ilpakmuueckaapadoma.Pacno3HaBaHUETIACTMACCUBOJIOKOH.
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CTpoeHueBelecTB

OcHoBHbIeCBeIeHUsIOCTPpoeHnuaToMa. CTpoeHreaToMa: IIPONAIICKTPpOHHass000049Ka. 3
OTONBL. XUMHAYECKUUAIIEMEHT. boIb110Ma AP OHHBIMKOUIANAED. Y POBHUCTPOCHUSBEIIECTBA.

Ilepuonuveckass cucrema xumudeckux 3iemeHToB JI. W. MeHnaeneeBa B cBeTe
y4eHHs1I0 cTpoeHuM atoma. Dusnueckuil CMBICI HOMEPOB: JJIEMEHTA, NEPHUOAA, TPYIIIBL.
BaneHnTHBIEAIEKTPOHBL. DJIEKTPOHHASKOH(PHUTypaisiaTOMOB. 3aKOHOMEPHOCTHM3MEHEHUSICBOMCT
B3JIEMEHTOBBIIEPHOaX UIPYyNIax.DJIEKTPOHHBIECEMENCTBAXUMHUECKUXAIEMEHTOB.

®uiocodpckue ocHoBbl  o0mHocTH  Ilepmoamueckoro 3akoHa W TeOpHH
xumMnueckorocrpoenus.lIpeanocenknoTkpsiTusal leproanueckoro3akOHan TEOPUMXUMHUYECKOTO
CTpOEHHUs. POTbINYHOCTUBUCTOPUUXUMUN. POBIIPAKTUKMBCTAHOBICHUMUPA3BUTUUX UMUYECKOUT
€OpHUH.

HNonHasixuMHn4yecKasiCBA3bMHOHHbIEC KpHUCTAIHYECKHE
pemeTkn. KaTHOHBIKAKIIPOIyKTBOCCTaHOBJIEHUAaTOMOBMETAIIOB. AHMOHBIKAKIIPOAYKTOKUCIIEH
MaTOMOBHEMETAIIOB. IOHHAsIX MM YECKasCBI3bUMOHHASIKpUCTAIIINYECKasgpeeTka. IoHbImpocT
BIEUCIIOJKHBIE.

KoBaneHTHasiXUMNYeCKASICBA3b. ATOMHBIENM0J1€KY/JISIPHBIEKPUCTA/LUINYECKHEPeeT
ku. KoBaneHTHas  HemosiApHass W MOJIApHAs  CBA3M.  ODJIEKTPOOTPHULATEIBHOCTD.
KparnocTekoBasieHTHOHCBSI31. OOMEHHBINHJOHOPHO-
aKIENTOPHBIMMEXaHU3MBIOOPa30BAHUSKOBAIEHTHBIX CBs3eil. I1osipHOCTD CBSA3M M MOJSPHOCTH
MOJIEKYJIbI. MOJEKyYIsIpHBIE U AaTOMHBIEKPUCTAININYECKUEPEIICTKH.

Mertamnn4yeckasicBsi3b. MeTalIn4eCKUEKPUCTAIUIMUECKUEPEILIETKA. M eTallIn4ecKasiXxuMn
YECKasACBSA3b: MOH-aTOMBl UM DJJIGKTPOHHBIM ra3. @Ou3NuecKue CBOMCTBA METAUIOB H
UXTPUMEHEHUEHA0CHOBEATUXCBOMCTB. CIUIaBBIYCPHBIEN LIBETHBIE.

Bopopoanasi xumuyeckasi cBsi3b. BomopoaHas XuUMHUYecKas CBS3b: MEKMOJIEKYJISIpHAS
UBHYTPUMOJIEKYJISIpHAsA. 3HAaUE€HUEBOI0POJHONCBA3UBIIPUPOIEUKUZHUYEIIOBEKA.

Hoaumepsi.[lonrumepsl, uXNoaydeHHE: pEaKIUUIIOIIMMEPHU3AUUUIIONIMKOHICHCALTNH.
IInactmaccer. Bosokna. Heoprannueckuenonumepst

JucnepcHblecuctembl. J{ucnepcHbleCHCTEMBI: AU CTIEpcHasidhazau IuciepcuoOHHasICpea.
Knaccuukanuss IUCHEPCHBIX CHCTEM [0 arperaTHOMy COCTOSHHUIO M TI0  pa3Mepy
yactuiassl.] pydoancrnepcHbIeCUCTEMBI:IMYIbCUH,CYCIIEH3UH,a3P030IH. TOHKOIUCIIEPCHBIECHC
TeMbl:30uurenn. CuHepe3sucuKoarysus.

Jemoncmpayuu. Paznuuasie  Qopmbel  [lepuonndeckoil  cUCTEMBI  XMMHUYECKHX
anemeHToB/l. 1. MenneneeBa. Mojenb KpUCTAUTMYECKOMPEIETKH Xyopuaa HaTpus. OOpa3iibl
MHUHEPATIOBCUOHHONKPHUCTANINYECKONPEIIETKON : KAJIbIINTA, FAJINTa, MOJAEINKPUCTAIIINYECKUXPE
HICTOK
«cyxoro npna» (wim wona), anmasza, rpadura (wim kBapua). Mojaenb MOJSIPHOTO 00BEMa
ra3za.0O0pasiibl pa3IMYHbIX JUCIIEPCHBIX CHCTEM: SMYJIBCHH, CYCIICH3WH, a’po3ojiel, reied u
3oneit. Koarymsmus. Cunepesuc.

Jlabopamopuvie  onvimbl.  MojaenupoBaHUE  METAUIMYECKOW  KPUCTATIIMYECKOMN
pemerku. J{enarypanusioenka.[lomyuennesmynscurpacturensuoromacia. [ lomydenuecycnensnu
«U3BECTKOBOrO0  Mojokay. IlomydyeHne KOJUIOMAHOTO pacTBopa KypHMHOro Oenka U
HCCIIEA0BAHUEETOCBONCTBCIIOMOIIBIONIA3EPHONYKA3KU.

XuMHuYyecKuepeakuumu

KnaccupukanusixummuecKnxpeaxkuuii. Peaknuu oe3 N3MEHEHUA cocTasa
BEIIECTB: AJUIOTPONH3AMK U n3oMmepu3anuu. [Ipuannsl amuotponuu. Kiaccudukanus peaxkuii
[0 YHCIyH COCTAaBYy PEareéHTOB W MPOAYKTOB U MO TerioBoMy 3ddekty. TepMmoxumuueckue

YpPaBHEHUSPEAKLIUN.
CropocTtbxuMuueckuxpeakunii. CKOpocTbXUMHUECKOUPEAKITMUU(AKTOPHIEE3aBUCHMOCT
u: npupoja pearupyrommx BEILIECTB, JI011A]Tb ux CONPUKOCHOBEHMUS,

TeMIiepaTypa,KoHIeHTpanusnHananekaTanm3aTopa. Karanus. @epmenTo. UHTHOUTOPEI.



XuMH4yeckoe paBHOBecHe U CHocoObl ero cMmemieHusi. OOpaTUMbBIE PEaKIIUH.
OobmmasxapakTepuCTHKAPEAKIINICUHTE3aaMMHU KAy CIIOBUSICMEIIICHUSIPABHOBECUSTIPOU3BOICTBE
HHOT'OIIPOIIECCABIIPABO.

I'aposau3. [maponu3 HeoOpatumblii M 0Opatumblid. Tpu ciydas THApPOIHM3a COJIEH.
PonbruaponuzaBoOmeneseniects. PonbruaponusaBinepreTHaecCKoMoOMEHeE.

OxucanreabHO-
BOCCTAHOBMTEJIbHbIepeaK . CTeneHboKuCIeHU . OKUCIUTEIbUBOCCTaHOBUTENL. OKHCIIEHNEN
BOCCTAaHOBJICHHE. DIIEKTPOHHBIN OaaHc.

JuekTpoJM3paciIaBoBupacTBoposB.lIpakTnueckoenpuMeHeHNEIEKTPOIN3A.
lansBanomiactuka.l'ansBanocrerus. Padhunuposanue.

Jemoncmpayuu. Dx30-ndHA0TEpMUYECKHEepeakMK. T emIoBbIes BICHUATIPUPACTBOPEHUH
CEpPHOU KUCTOTHl U AMMHAYHON CENTUTPBL. 3aBUCUMOCTb CKOPOCTH PEAKIIMN OTHPUPO/IbI BEIIECTB
Ha npuMepe B3aUMOJICUCTBUSA pacTBOpOB pa3IMYHBIX KHUCJIOT
0JIMHAKOBOMKOHIEHTPAIIMUCOIMHAKOBBIMUKYCOUKaMU(TpaHyJIaMH ) IMHKaNOAUHAKOBBIXKYCOUKO
Bpa3HbIX MeETaJUIOB (MarHus, IIMHKa, JKelie3a) C pacTBOPOM  COJISSHOM  KHUCIIOTHI.
B3anmMoneiicTBepacTBOPOB CEpHON KUCIOTHI C pacTBOpPAMU THOCYJb(aTa HATpUs PA3TUUHOM
KOHIIEHTPALlUH
uremneparypsl. Moaenpkunsuerocnos. PaznoxxeHnenepokcuaBo10poaaciioMOIIbIOHEOpTraHNde
CKHXKaTaJIM3aTOPOB(CoJeikene3a, no i 1aKaIHs ) MIIPUPOTHBIX00EKTOB, COIepIKaITUXKaTana3y(c
pIpoeMsico,kapTodens). IIpocTeiimmeokncanTeasHoO-

BOCCTaHOBHUTEIbHBIEPEAKIINH: B3aMO/IeHCTBUELIMHKACCOITHOMKUCIOTOMIKEne3accynbpaToM
Meau(Il). Monens anextponuzepa. Mozenb 37I€KTPOIU3HON BaHHBI 1715 OIYYEHUSATIIOMUHHUS.

Jlabopamopnvieonvimui.11poBeieHnepeaknil, Iy IINX J0KOHIa, TonpaBuitybepromne. Pasn
O>KGHI/I€HepOKCI/II[aBOIIOpO,Z[aCHOMOHlbIOl[I/IOKCI/I,Z[aMapFaHI_[a.CMeH_[eHI/IepaBHOBeCI/ISIBCI/ICTeMeFe3
"+3CNS «>Fe(CNS);.UcrbITaHueHH IMKaTOPaMHCPEIBIPACTBOPOBCOIIEHPA3THIHBIXTUITIOB. B3an
MoelicTBuepacTBopacyibhatamenu(ll)cxene3oMUruIpoOKCHIOMHATPHS.

Ilpakmuueckan  paboma. PelieHHEe  HSKCIEPUMEHTAIBHBIX  3aJady IO  TeEMeE
«XUMHYECKASIPEAKLIUS Y.

BemecrBanuxcspoiicta

MeTtasbl. O0umedusnyeckrecBorictBameTaiuioB. KiaccupukanusiMe TalsIoBBTEX HUKE X A
MuU. OOIMEeXIMHYECKUECBONCTBAMETAIIIOB. Y CIIOBUSB3aUMO,IEHCTBUSIMETAIITIOBCPACTBOPAMUKH
CJIIOTH coJieil. MeTamnorepmus.

Hemeranibl. biaropoansierassl. HemMeramnbsikakokucnurenu. HemetauibIkakBOCCTaHOBU
tenu.PspnextpoorpunarensHocTi. HEpTHRIEMTNOIaropoIHbIeTa3bl.

KuciaorsiHeopranudecknenopranudeckune. KucioTblCTOUKU3PEHUSIATOMHO-
MOJIEKYJIAIDHOTO  y4yeHHMs. KHCIOTBI ¢ TOYKM 3pEHUs TEOPUH  DIIEKTPOIUTHYECKOU
nuccoruanui. KucioTeIcTOUKU3peHUSTPOTOHHOWTeoprr. O0IneX IMHIECKHEeCBOHCTBAKUCIOT. K
naccu(PUKAIUAKUCIIOT.

OcHoBaHMSl HeOpraHu4veckue u opranmyeckue. OCHOBaHHUSI C TOYKHU 3PEHHUS] aTOMHO-
MOJIEKYJIIpHOTOy4eHH 1. OCHOBaHUACTOUKU3PEHUATEOPUUIIEKTpOIUTHYECKOM A Cconnann. OcH
OBaHMSI C TOYKM 3pEHHs] MPOTOHHOW Teopuu. OOmME XUMUYECKHE  CBOWCTBA
ocHoBanuit. KnnaccudukanusocHOBaHMIA.

AM@oTepHbIe COeIMHEHNSI HEOPraHUYeCKHe U opraHuveckue. AM(OTEpHBIE OKCH/IBI
uruapokcuabl. I lonydennencroiicTBaaM()OTepHBIXHEOPTaHUUECKUX COSTUHEHN . AMHUHOKHCIIOTHI
—amQoTepHbIeOpraHnYeCKrecoeTMHEeHUS. [ [enTH BN TH THASICBS3b.

Coau. Knaccudukamus coneit. JKecTkocTh BOABI W CIOCOOBI €€  YCTpaHEHUSI.
[Tepexoakap6onaTaBruapokapooHaTHOOpaTHO. OOIINEXUMUYECKUECBOWCTBA COJIEH.

Hemoncmpayuu. KonnexkuusimerannoB.KomneknusnemeTamwioB. B3anMo1eiCTBUEKOHIIEHTP
HMPOBAaHHONA30THOMKUCIOThICMEIbI0. BenblkaTepMuTHOMicMecu. BenbiikauepHoronopoxa. Beit
€CHEHUETAIIOr€HOBU3UXPAaCTBOPOBAPYTMMHUTaIOreHaMu. B3anMo e icTBHEenapoOBKOHIIEHTPUPOBAH
HBIXPAaCTBOPOBCOJISIHOMKHUCIIOTHIMaMMHUAKA( «IbIM



6e3orus»).[lonyuenneammuakanusydenueerocsoiict. IlomyuenneamporepHororujpokcuianmus
ydeHuneerocBoicTs.IlomyueHnexecTKONBOABINYCTPAHEHUEECIKECTKOCTH.

Jlabopamopnvieonvimut.1101yd4eHIEHEPACTBOPUMOT OTMAPOKCHIAUETOB3aNMO/IEHCTBUECK
ucnoroil. lccne10BaHMEKOHIIEHTPUPOBAHHBIX PACTBOPOBCOJIIHOMMYKCYCHOMKNCIOTKAIIEIbHBIMM
€TOJIOMITPUUXPa30aBICHUNBOI0N. Pa3miaHbIeC Ty 4anB3auiMO, 1€ CTBUSI PACTBOPOBCOICHATIOMUHI
SICOLICIIOYBIO. Y CTPAaHEHUEKECTKOCTUBO/IBI.

Ilpakmuueckaa padoma. PenieHne SKCIEpUMEHTAIBHBIX 3a/au 1mo Teme «BeiectBa u
HUXCBOWCTBaY.

XHMHANCOBPEMEHHO0€00111eCTBO

XumnueckasaTexnosorus.IlpoussoacreoaMmmMuakauMeTaHo0/1a. XuMUYECKAITEXHOIOTUS

XUMHUYECKHE  TPOLECCHl,  JieKallueé B OCHOBE  IPOM3BOJACTBA  aMMMaka W
MeTaHoJa. XapaKTepUCTUKa3TUXIIporieccoB. O0IeHayYHbIeTPUHIUITBIX UMHYECKOTOITPOU3BOJICT
Ba.

XuMHuYecKasi TpPaMOTHOCTh KAaK KOMIIOHEHT o00umed KyJbTypbl 4eJIOBeKa.
MapkupoBKayImaKOBOYHBIXMATEPHAIIOB,IEKTPOHUKUHUOBITOBOUTEXHUKHU,IKOJIOTHYHOTOTOBAPA, IT
POIYKTOBIIUTAHUS,3TUKETOKIIOYXOAy3a0I€KIO0MN.

Hemoncmpayuu. MoaenblpoMBIIITIEHHONYCTaHOBKUIIOIYYEHUACEPHOUKUCIOTEL. Mo1eb
KOJIOHHBI CUHTE3a aMMHaKa. BuneodparmeHTsl u cranasl 0 CTEIEHU
9KOJIOTMYECKONYUCTOTHITOBAPA.

Jlabopamopuvie onvimel. V13ydeHne MapKUPOBOK pa3JIMYHBIX BHJOB MNPOMBIIIEHHBIX
UITPOJOBOJILCTBEHHBIXTOBAPOB.



3. TemaTnueckoenanuposanuexypcalOxiacca
(2uBHenemI0,BCer0684,M3HNX 44pe3epBHOE BPEMS)
Howmepay XapaKTepuCTUKaOCHOBHBIXBHIOB
POKOBI/TI Temaypoka OcHoOBHOECOIep)KaHUEypOKa z[esITenLHOcmoquanmecs“I(HaypOBHey
4eOHBIX JACHCTBUI)

13 Temal.llpeameroprannyeckoiixumun.TeopusictpoeHusiopranudeckuxcoefuHeHuitA.M.byraeposa(34)

1 [IpeameTopraHn4ecKONXUMUN OprannyuecKueBeecTBa: IPUPOAHbIE, XapakTepu30BaTbOCOOEHHOCTHCOCTABANC
HCKYCCTBEHHBIEHCUHTETHUECKHUE. TPOEHUSI OPTaHUYECKUX BEILIECTB.
OcobeHHOCTH cocTaBa U KnaccudunuposaTs ux Ha
CTPOEHUSIOPraHUYECKUX BEIEeCTB. BUTANNU3M 1 | OCHOBETIPOUCXOKICHUS U
ero kpax.[lorsTreoOyrIeBOAOpPOIaX. nepepaboTKu. ApryMeHTHPOBATHHECOC
Jlemoncmpayuu. I1nasnenue, o0yrinuBaHue TOSITENIbHOCTHBUTAIIN3MA.
UTOPEHUE OPTraHMYECKUX BEILECTB. OnpenensTbOTIINYUTETbHBIEOCOOCHHOCTHY
MonennmoneKynopraHn4ecKuXcoeIMHEeHn I TJIEBOZIOPOJIOB.
Pa3HBIXKIACCOB(IIIAPOCTEPIKHEBHIEHOOBEMH
BIC).
OrnpenenieHne 3JeMEHTHOTO
COCTaBaOPTaHUYECKHUX COCTUHEHUH.
Ioptpets! A. M.bytneposa,
1.5 Bepriennyca,®. Bénepa

2-3 OCHOBHBIETIONIOKEHUATEOPUN OCHOBHBIETIOJIOKEHUATEOPUUXUMUUECKOTOC DopmynupoeamsOCHOBHBICTIONOKEHUSIT

XUMHUYECKOTOCTPOCHUS TPOCHHS COPHUUXUMHUYECKOTOCTPOCHHS
A.M.bytneposa A.M.bytrnepoBa.BaneatHocts.CTpykTypHBbied | A.M.byTieposa.

OPMYJIBI—IIOTHBIEUCOKPALIICHHBIE. PaznuyaThnOHATHI«BATIEHTHOCTYU
[IpocTtrie(oMHAPHBIE ) MKPATHBIC(IBOWHBIEUTD | «CTEIIEHbOKUCITICHUS.
oiinbIe)cBs3u. I30MeprIun3omMepHs. CocCTaBIATHMONEKYIAPHBICUCTPYKTYPHBIE(D
B3aumHOeBIMsAHHEaTOMOBBMOJIEKYJIE. OpPMYIJIBL.
Jlemoncmpayuu.IlopTpeTsl KnaccupunmupoBaTbKoBaEeHTHBIECBSI3UTIOK
A.M.bytneposa,d.Dpanknanga,d paTHOCTH.
.A Kekyre. OOBACHATHSIBIEHUEH30MEPUUUB3aUMHOCBIHSHU
JlabopamopHuvleonvimul. VI3roTOBIEHNE €aTOMOBBMOJIEKYJIE
MoJIeNIeHOPraHNYeCKUX COeTMHEHHUN

4-24 Tema2.YriaeBoaopoaAbIMUXNIPHPOAHbIEHCTOYHNKH(211.)




4-6

AJKaHEI

AJKaHBI,AITUIPEAEIBHBICYTIIEBOJOPOIBI.
I'omonoruueckuiipsgankaHoBHerooOas

dbopmyna. CTpyKTypHAsTU30MEPHIYTIICPOTHOMIT

enu.Pagukansl. HoMeHkitarypaaakaHos.
XUMHUYECKUECBOMCTBAAIKAHOB: TOPEHUE,P
€aKINHU 3aMeIIeHUs
(TamoTeHNPOBAHUE ), PEAKIIHSIPA3TOKEHHUS
MeTaHa,peaKius

JNEeTUIpUpPOBaHUSIITAHA.

Jemoncmpayuu. I'openue aakaHoB (B
TOMUHCIEUU3PE3EPBYyaparazoBoii3axuraiku
).OTHOIIIEHHE aJIKAaHOB K
pacTBopamMIepMaHraHaTakaIusiHOPOMHOIBO
Ie.

Jlabopamoprwvieonvimsi. OOHapyKEeHUE
MPOJIYKTOBIOPEHUSACBEUH

Onpenensats NPUHAIEKHOCTD BEIIECTB
KPa3JIMYHBIM THIIaM (TpeIeIbHBIM
WIMHENpeIeIbHbIM) U KJaccam
yriieBoopoaoB. Ha3zpiBaTh ux 1mo
MEXAYHAPOAHOMHOMEHKIATYPE,XapaKTePU30
BATHCTPOCHUEHUCBONCTBA BAXKHEUIIINX
IIPEACTABUTEIICHAIIKAHOB.

HaOmromaTe 1 onrceIBaTh
XUMUYECKUNIKCIIEPUMEHTCIIOMOILBIOPOIH
OTOSI3BIKAUA3BIKAXUMHUH.

O000111aTh 3HaHUS U [ETIaTh BHIBOJIBI
03aKOHOMEPHOCTSIX U3MEHEHUS
CBOMCTBYTJIEBOJOPOJOB B TOMOJIOTHYECKUX
psAnax.Pazmu4aTbOHITHI«HU30MEPHU KTOMO
JIOT»




7-9

AJKeHEI

HenpenenbHble yrieBoaopoabl.

AJIKeHbL. DTHIEH. ['OMOJIOrndecKuii ps
ankeHoB.CTpyKTypHas U
MIPOCTPAaHCTBEHHAS(TEOMETPUIECKAs )U30MEPH
s1.IIpoMBIIILIIEHHOETOTyYeHUCATKEHOB: KPEKUH
v’i

JETUIPUPOBAHUE ATKAHOB.
JlaGopaTtopHoenoy4yeHueITUIIeHa—
peakiusaeruapatanuusTanona. Peakuuunpuco
eAMHEHMUS:

TUApaTalms,
TUAPOTajOreHUPOBaHUE,FAIOT€HUPOBAHHE.
[IpaBuio
MapkoBHukoBa.OkucieHneankeHoB. Kauectn
€HHBIEPEAKIIMNHAHETIPEEIbHBICYTIIEBOIOPOT
BI.

Llemoncmpayuu. 1lonyuenne
STUJICHapeaKIueiAeTuapaTallii3TaHoIIa,eroro
PEHUEUOTHOIICHHE
KpacTBOpaMIepMaHraHaTaKaIUIMOPOMHONBO
ne

HaspiBatbankeHbIOMEK IyHAPOIHOWH
OMEHKJIaType.
XapakTepru30BaThCIOMOILBIOPOIHOT OSI3bIKAU
sA3bIKa XUMUU CTPOEHHUE, CBOMCTBA,
CIOCOOBITIONYYEHUS U 00JIaCTH TPUMEHEHUS
stuneHa.HabarogaTh, caMOCTOSITEIBLHO
MPOBOJIUTH
HOMUCHIBATbXUMUYECKUMIKCIIEPUMEHT.
VYcraHaBnuBaTh 3aBUCUMOCTb MEXKTY
TUTMIOMCTPOEHUS YTJIEBOJAOPOA U €r0
XUMHUYECKUMHUCBONCTBAMHU Ha MIPUMEPE
JOTUYECKUX CBS3EH:NPENETbHbIA — PEAKIINHI
3aMEIICHUS, HEeITPEACIbHBI—
PEAKIUUITPUCOETUHECHUS

10-12

Ankanuensl. Kayaykn

AJKagueHbl, WM JUEHOBbIE

yraeBonopoabl. ConpskeHHblequeHbl. byrannen
-1,3,u30ompen.Peaknus JleGenera. Peakiun
npucoeAMHEeHUAanKagueHoB. Kayuyku:
HaTypaJIbHbIN,CUHTETUYECKUE
(OyTaareHoBBIN,M30NIPEHOBBIN ). Byikanu3zanms
KaydyKa.

Pe3una.360HUT.

Jlemoncmpayuu. PaznoxxeHue kaydyka
MpUHArPEBaHUU, UCIIBITAHNE
IPOAYKTOBpa3ioKeHUIHaHepeaenbHOCTh. K
OJLIICKIIUS

«Kayuykny.

Jlabopamoprwvieonvimsi. ViccnenoBanmuec
BOWMCTBKay4yKOB

Ha3piBaTbAueHbITOMEK TyHApOAHONH
OMEHKJIAType.
XapakTepru30BaThCIIOMOIIBIOPOTHOTOS3bIKAN
sI3bIKa XMMUHU CTPOEHHUE, CBOWCTBA,
CIOCOOBITIONYICHUSNOOIACTUTTPUMEHECHUSIKAY
yykoB.Ha0mronate 1 onuckeBaTh
XUMHUYECKHUIUIKCIIEPUMEHT




13-15

AJIKUHEI

AI_IGTHHGHOBBIGerIGBOI[OpOILBI,I/IJII/IEL]IKI/IHBI.
[Tomy4yeHuennpuMeHeHnealeTUIICHA.
XHUMHUYECKUECBOMCTBAALIETUIIEHA: TOPEHUE,P
€aKIIMUIIPUCOEINHEHHUSL:
TUAPOTraIOr€HUPOBAHUE,aJIOTEHUPOBAHNUE,

HaspiBaTbriOMEXK 1yHapOJHOMHOMEHKIIATYpEa
JIKUHBI.
XapakTepru30BaThCIIOMOILBIOPOHOT OS3bIKAUS
3bIKAXUMHUH CTPOEHHE,CBOWCTBA,CIIOCOObI
NOJIYy4EeHUAN00IaCTUIIPUMEHEHUAAIICTUIICHA.




ruaparanus (peakius

Kyueposa). Bununxnopun,
MOJIMBUHUIXJIOPUL,/JemMoncmpayuu.
[Tonyuenue
areTUIICHapeaKIIueHTruapo3aKapou1aKan
BIIUS,ETOrOPEHHEN OTHOLICHHE
KpacTBOpaMIlepMaHTaHATAKATUSIHOPOMHONBO
e

Ha6mroaTb O CHIBATbX UMIUYECKUID
KCIIEPUMEHT.
PaznuuaTroco0eHHOCTHPEaKITHit
MPUCOETNHEHUAYallETHIIEHAOTTAaKOBBIX
YITUJIEHA

16-17 ApeHbl ApoMaTndecKkue yriieBoA0pO/bl, UIH XapakTepru30BaTbCIOMOILBIOPOIHOT OSI3bIKAU
apenbl.beH3on:erocrpoenne, HekoTopriepusnye | A3bIKa XUMUU OCOOEHHOCTH
CKHEH XMMHUYECKHE CBOMCTBA (TOpeHue, CTPOEHUS,CBONCTBAOOIACTUIIPUMEHEHUSI0EH
peakuuu3aMeneHuss — 30I1a.
raJlorTeHUpPOBAaHUE, HUTPOBaHHE),lIoTy4ueHuennp | HabmoaaTbuonuchBaTb 1€ MOHCTPAIIMOHHBINX
UMEHEHHE. UMUYECKUIIKCIIEPUMEHT
DKCTpaKkuusl.
Jlemoncmpayuu. ccnenoBanue
CBOWCTBOEH30J1aCIIOMOIIbIOOBITOBOTOPACTBOP
UTEIS
«ConbBEHT»
18 ITpuponssliiras [IpuponHslii ra3, €ro cocras. XapakTepru30BaTbCIOMOILBIOPOIHOT OSI3bIKAU
[Tpeumy1iecTBanpupoHOro ra3a Kak TOIIIMBA. | A3bIKa XUMHUU COCTaB U
XumuueckasnepepadoTka IpUPOIHOTo rasa: OCHOBHBICHAIIPABIICHUS HCIIOJIb30BAHMS U
KOHBepcHs,muponu3. CUHTE3-Ta3 U ero nepepaboTKUIIPUPOAHOTrOrasa.
ucnonb3oBanue./lemoncrpanuu.Kapramnonesn | YcraHaBauBaTh 3aBUCUMOCTh
BIXUCKONAaeMEIX PO MEXIy00hEMaMUI0OBIYUIIPUPOIHOTOTa3aB
P®ubomxerom.
HaxonuTh B3auMOCBSI3b MEXKAY
u3ydaeMbIMMaTepruaoMuoyymennpodecc
MOHAJIbHOU1eATEHHOCTBIO.
Cobmronate nmpaBuia
9KOJIOTMYECKUTPAMOTHOTO MOBEACHUS U
6€3011acCHOr000PALIEHUACTPUPOIHBIMIA30MB
OBITYHHAITPOW3BOJICTBE.
19 Hedteucnocobs! eenepepaboTku [MonyrHeliiHepTsIHOMTA3,eTOCOCTaBUDD XapakTepu3oBaThCOCTAB

aKIIMU—Ta30BBIHOCH3MH, IPOTIaH-
OyraHnoBas,cyxoiiras.He¢ts,eecocraBunep
epaboTKanmneperoHka,KpeKuHr,
pudopmunar.Hedrenpoaykrsr. OkTaHOBOE

MOCHOBHBICHAIPABJICHUSHCIIOIb30BAHHUSNIIE
pepaboTKuHEDTH.

VYcraHaBnMBaTh 3aBHCUMOCTD
MexayoObeMamMuo0branHe G THBP PrliomKeT




OM.




YHCII00EH3MHA.

Hemoncmpayuu. Konnexkuus«Hedptou
He(DTEPOAYKTHI», BUAOPArMEHTHINCIIAN I
«[leperonkanepT»

HaxomuThs B3aUMOCBSI3b MEXKIY
n3ydaeMbIMMaTeprHaIoMuOynymieinpodecc
MOHAJIbHOUIESITENBHOCTBIO.

ColmronaTh paBuIa
9KOJIOTHYECKUTPAMOTHOTO TTOBEACHHUS U
Oe3omacHorooOpanieHusICHePTenpoIyKTaMu
BOBITYWHAIPOU3BOICTBE

20 KameHnnsrityronsueromnepepadboTka W ckoraeMbIityroJib:aHTPaIU T, KaMEHHBIH,0 XapakTepru30BaThIIPOUCX0KICHUENOCHOBHBIEH
ypbiii. KokcoBaHUEKaMEHHOT OYTJISI. arnpaBJIeHUs UCTIOJIb30BAHUS U
KoxkcoBblii ra3, ammuadHas nepepadoOTKUKaMEHHOTOYTIIA.
BOJ1a,KAMEHHOYTOJIbHasiCMOJTa,KOKe.I'asuduka | YcraHaBIMBATh 3aBUCUMOCTD
USU KaTaIUTHYECKOe THAPUPOBAHUE MEX1y00BEMaMH100bIYMKAMEHHOTOYTJISIB
KaMEHHOTOYTJISL. P®ubomxerom.
Jlemoncmpayuu.Konnexkuusi «Kamennpiiiyroibn | HaxoauTs B3aUMOCBSI3b MEXKIY
MPOIYKTHIETONIEPEPAOOTKI. u3ydaeMbIMMaTepruaioMuoyymeinnpodecc
BuneodparmenTeinciaiiapt HOHAJILHONIEATEIbHOCTLIO.
«KOKCOXMMHUECKOETIPOU3BOICTBO» Cobmronate nmpaBuia
9KOJIOTMYECKUTPAMOTHOTO MTOBEACHUS U
6€3011acCHOr000PAICHUACKAMEHHBIMYTJIEMHIIP
OJlyKTaMH
KOKCOXUMHUYECKOTOITPOU3BOICTBABOBITYHIT
POMBIIIIEHHOCTH
21-22 IToBTOpenneno6061eHEe TectupoBanue,pelIeHUE3aIaYNyIPAKHEHUITT | BBINOIHATETECTHI, peIIaTh3aqauuny
oTeMe MPaKHEHUSATIO TEME.
[TpoBOANTHOIIEHKYCOOCTBEHHBIX TOCTHKECHUIB
YCBOCHUHU TEMBI.
KoppekTtupoBaTbCBOM3HAHUSBCOOTBETCTBUHC
IUIAHUPYEMBIMPE3yJIbTaTOM
23 KontponbraspadoraNel «TeopuscrpoenusioprannueckuxcoequaeHniiA. M. bytiepoBa. YriaeBoaopoap»
24 Ypok-koppekuus
25-54 Tema3.Kucsiopoa-nasorcoaepskamueoprannieckuecoeuuennsi(304)
25-27 OHOAaTOMHBIECTTMPTHI O yHKIHOHATBHAATUAPOKCHIbHAATPYIIA. HaspiBarbCiupTHITOMEKTYHAPOJHOMH

I'omonornueckupsanpeneIbHbIX
OJIHOATOMHBIXCIIUPTOB. MI30MepUAIION0KEHUS

OMEHKJIaType.
XapakTepu30BaThCIOMOIIBIOPOAHOT OSI3bIKA




GyHKUMOHATBHOUTpYNIBL. BotOpOIHASICBS3E.
XUMHUYECKUECBOMCTBACHUPTOB. AJIbIETUTHASIT
pymma.PeakuusidTepuduKanim,cioKHbIe
a¢upsllIpumenenunecnupToB. JlelicTBueM
€TUJIOBOTO M 3TUIIOBOTO CIIUPTOB
HAaOpraHW3M4esIOBEKa.

Jemoncmpayuu. OxucneHuecnupTaBa
abaerui.JlabopamopHuvleonsvimol.
CpaBHEHUECKOPOCTUUCTIAPEHUSIBOABIUAT
aHoJIa.

U A3bIKa XUMHUU CTPOEHUE, CBOKCTBA,
CIOCOOBITIONYYCHUSNO0IACTUTIPUMEHEHHS
MpEaACIIbHBIXOAHOATOMHBIXCITUPTOB
KnaccudumnupoBarscnupreinmonxaroMmaoctu. H
a6JIIOI[aTB, CaMOCTOATCIIbHO ITPOBOJAUTD
MOMKCHIBATbXUMHUECKUMIKCTIEPUMEHT

28 MHOroaToMHBIECTIUPTHI MHOroaToOMHBIECTTUPTHL. DTHUJIEHTJTUKOJIb. KnaccuduumpoBaTbCupThIIONXaTOMHOCTH. X
I'muuepus. [onydenue u apaKkTepHU30BaTh C MOMOILBIO POAHOIO SI3bIKAU
XUMHUYECKHECBONCTBAMHOT0aTOMHBIX CITH SI3pIKa XUMUU CTPOEHHE, CBOMCTBA,
pTOB. CIOCOOBITIONYYCHHS ¥ 00JIaCTH
KauecTBeHHaspeakIMsIHAMHOIOaTOMHBIEC IPUMEHEHHUSIMHOTOaTOMHBIX CIIUPTOB.
NUPTHL. AHTU(PU3BL. W nenTrduumupoBaTbMHOr0aTOMHBIECTTUPTHICIT
Hemoncmpayuu. KauecTBeHHasipeaKkIusiHAM OMOUIbIOKAYECTBEHHOWPEAKIIM Y.
HOTOATOMHBIECITUPTHI. Habmronate,caMoCTOSTETBHOIIPOBOIUTHHO
JlabopamopHvieonvimei.PacTBOPUMOCTHT IUCBHIBATBXUMUYECKUIDKCIIEPUMEHT
JMLIEPUHABBOJIE
29-30 Denon DeHOILEroCTpOCHUE, IOJIYYEHUE,CBOMCTBAUIP | XapaKTEpU30BaThCIIOMOIBIOPOIHOIOSI3bIKAN
nmeHeHue.KauecTBeHHbIepeakIIMHa A3bIKa XUMUHU OCOOCHHOCTH CTPOEHUS
¢denon.BzanmuoeBnussHueaToMOBBMOJIEKyiede | HCBOWCTBAPEHOIAHAOCHOBEB3aUMHOTO
HOJIA. BIIMSIHUATOMOBBMOJIEKYJIE,aTaKKECIIOCOOBITIO
Hemoncmpayuu.PactBopuMocTh(heHOIaBB JTy4eHUANO00IaCTUIIPUMEHEHUsA(heHOIa.
0J1enpruOOBIYHONTEMIIEPATYPEUTIPH HabmrogatbnonucelBaThIeMOHCTPALIMOHHBINX
HarpeBanuu.KadecTBeHHbIepeaKTMMHA(DEHOI UMUYECKUIIKCIIEPUMEHT.
ColmronaTh paBuIa
9KOJIOTUYECKUTPAMOTHOTO U 0€3011acHOT0
oOpareHus
CTOPIOYMMHHUTOKCHYHBIMUBEIIECTBAMHUBOBITYH
OKpY>Kalolleu cpene
31-33 AJbpaernasl Anpaeruasl. @opManbiaerua u XapakTepru30BaTbCIOMOIIBIOPOIHOTOSI3bIKAN

areTanbIern. X UMIYECKUECBONCTBAAILIETH
JIOB.

KauecTBeHHBIE peaku Ha

anbaerubl. PeakuuunonukonaeHcanuu.Kap
OOHMIIbHAS

SI3BIKAXUMUHU OCOOECHHOCTH CBOWCTB
(dhopManbaeruaa U aneTanbaeTuIa Ha
OCHOBECTPOEHHSIMOJIEKYII,CITOCOOBITOTYIeH!
SIUUX

00JIaCTUIPUMEHEHUSI.




rpynna.KeToHnbiHanpumepealeToHa.




Jemoncmpayuu. KauecTBeHHbIEpEaKIIMUHAA
JIBJIETHIBI

Habumo1aTh, 0N ChIBATBUITPOBOIUTHX
MMHYECKUNIKCTIEPUMEHT.

N nenTrduimpoBaThaibIeruIbICIIOMOIIBIOK
QYECTBEHHBIX PEAKIIH.

Cobmronate npaBuia
9KOJIOTHYECKUTPAMOTHOTO U O€301acHOTO
oOparmeHus
CrOPIOYMMHUHUTOKCUYHBIMUBEIIECTBAMUBOBITYH
OKpY>Karollen cpejie

34-36 KapOoHOBBIEKUCIIOTHI [IpenenbHBICOTHOOCHOBHBIEKAPOOHOBBICK XapakTepru3oBaTh C HIOMOLIBIO POJHOTO
UCJIOTBL, UXTOMOJIOTUYECKUIPS], SI3BIKAM SI3bIKA XUMUU OCOOCHHOCTH
IPE/ICTaBUTENN, UXTTOTydeHHeupuMeHeHne. X | CBOMCTBKapOOHOBBIX KUCIIOT Ha OCHOBE
UMHUYECKIECBOWCTBAKAPOOHOBBIXKHCIIOT. CTPOCHHS IXMOJICKYII, & TAKXKE CIIOCOOBI
Peakuusnrepudukanuu. MOJTyYeHUs
Hemoncmpayuu. ITpencTaBuTenupazanaHbIXK n00JaCTUIIPUMEHEHUSIMYPaBbUHOMHYKCYCHOM
J1aCCOBKapOOHOBBIXKHCIIOT. KHCJIOT.
JlabopamopHvie onvimul. Paznmuuath ob1miee, 0cOOEHHOE U eTUHIYHOE
XUMHUYECKHUECBOMCTBAYKCYCHONKHUCIIO BCTPOCHUUHCBONCTBAXOPraHUYECKUX(MypaBhb
TBI MHOMMYKCYCHON )MHEOPTaHUYECKUXKHUCIIOT.
HabumonaTh,0nuceBaTbUIPOBOIUTHX
UMHYECKUNIKCIIEPUMEHT.
ColmronaTh ipaBuIa
9KOJIOTUYECKUTPAMOTHOTO U 0€3011acHOT0
oOpareHus
CTOPIOYHMHUHUTOKCHUIHBIMUBEIIECTBAMUBOBITYH
OKpY>Kalolleu cpene
37-38 Crnoxubieapupst. Kupsbl Peakmus srepudukarnuu. CinoxHbIe PaznmuuathpeakiuudTepruUKaAITTUKaKO

3¢upsL. XKupsl, UX COCTaB U TUIPOIHU3
(KUCTOTHBIN UIEN0YHOM). MbLIa.
I'mppupoBanue

XKUPOB,Jemoncmpayuu. KoIneKIuscI0KHbIX)
¢bupos.
Komnexmusoxknpo.O0pa3bITBEpAOT OMK
UJKOTOMBLIA.

JlabopamopHvieonvimsi. OnipeieneHne
HEeNpeaeIbHOCTUPACTUTEIbHOTOMACA

OpaTtumoit 0OMEHHBIN TPOIIECC
MG)KI[yKI/ICJIOTaMI/II/I CHI/IpTaMI/I.
XapakTepru3oBaTh 0COOEHHOCTH
CBOMCTBKUPOBHAOCHOBECTPOCHHSIIXMOJIC
Kyn,a
TaKKEKIACCU(PUKAUNKHUPOBIONX COCTABYHIIP
OMCXOXKICHUIOUITPOU3BOICTBOTBEPABIX
)I(I/IpOBHaOCHOBepaCTI/ITeHBHBIX Macell.

Ha ocHoBe peakinu
aTepuUKAITUIXaAPAKTEPU30BATHCOCTAB,CBONC
TBanoOJIaCTU




MIPUMEHEHUSICIIOKHBIX3(DHUPOB.




Habmo1aTh,0nuchBaThUTIPOBOUTEX
MMHYECKUNIKCTIEPUMEHT.

Cobmronate npaBuia
9KOJIOTHYECKUTPAMOTHOTO U 6€301acHOTO
oOpareHus
CrOPIOYMMHUUTOKCUYHBIMUBEIIECTBAMUBOBITYH
OKpY>Karollen cpejie

39-41 VYrneBoibl Yrneonabl. MoHocaxapubl. [ mroko3a XapakTepu30BaTbCOCTABYTIIEBOOB.
KakajbaerugocnupT. CopouT.MonouHOKHCIO Knaccudunuposats ux Ha
eucnuproBoeOpoxeHne.DOTOCUHTES. OCHOBECIIOCOOHOCTUKTUIPOIIUZY.
Hucaxapunbl.Caxapo3a.llonucaxapuabl:k OnuceIBaTbCBONCTBATIIOKO3bIKAKBELIECTBACT
paxMaL, eTrI03a. BOHCTBEHHOU(YHKITHEH
Jemoncmpayuu. B3aumonelcTBuEe TIIOKO3bl | (QJIbAETUIOCTUPTA).
crunpokcunommenu(ll)kakanpaerugocnupra. Y cTaHaBIMBaTEMEXKIPEAMETHBIECBSI3UXUMUUU
KauecTBeHHaspeakusiHaKkpaxmai. OMOJIOTMMHAOCHOBEPACKPBITUS
Jlabopamopmwvieonvimui. OOHApYKEHHE OMOJIOTHYECKOUPOTMIMX UMHIECKIXCBOMCTBBA
KpaxMajaBIpPOAYyKTaX MUTAHUS KHEHIINX NpeCTaBUTENEN MOHO-, IH-

UIOJIMCAaXapUIOB.
Habmronath,0nuchIBaTbUIIPOBOIUTHX
MMHYECKUNIKCTIEPUMEHT.
Co0bmo1aThIIpaBUIIATEXHUKHNOE30TaCHOCTHIT
pupaboTeBKaOMHETEXUMHUHU

42-44 AMUHBI AMuHorpymnmna. AMUHBI IPEEIIbHbBIE XapakTepru30BaTbCIOMOILBIOPOIHOT OSI3bIKAU

napomarnueckue. AHuiauH. [ lonydeHneaMruHoB.

Peaknusg 3unnna. XuMU4eCcKHUeE CBOICTBA
UITPUMEHEHUEAMHUHOB.

Lemoncmpayuu. IloptpetH.H.3ununa.K
OJIJIEKIIMSIaHUITMHOBBIXKPACUTENEH.
JlabopamopHwvleonvimul. VI3roTOBICHNE
MOJIeJIEHaMUHOB

SI3bIKA XUMUU OCOOEHHOCTH CTPOEHUS
HCBOﬁCTB dMHWHOB U aHUJIMHA, B YaCTHOCTH,
HAOCHOBE B3aMMHOI'0 BJIUSIHUS aTOMOB B
€roMOJIEKYJIe, a TAKXKE CIIOCOOBI MOTYICHHUS
100JIaCTUTIPUMEHCHUSIAaHWITHHA.
AprymMeHTHpOBaThYyBCTBOIOPIOCTH3A
JIOCTHKEHUSIOTEYECTBEHHOMOPTraHNYECKOM
XUMHUHU.

ColmronaTh ipaBuIa
9KOJIOTHYECKUTPAMOTHOTO U OE€301TacCHOTO
oOpareHus
CFOpIO‘-II/IMI/II/ITOKCI/I‘-IHBIMI/IBGH_IGCTBaMI/IBGLITyI/I
OKpY>Kalollen cpere




45-47 AMUHOKHUCIOTHL. benku AMUHOKHUCIOTBI KaK OnuceIBaTbCBOHCTBAAMUHOKHUCIIOTKAKO
amdoTepHbIcOpraHnUeckuecoenHeHUs. I il | HdyHKIIMOHATBHBIX
uH.Peaknusnonukonnencanuu. [lentuaaasces | aM(pOTEpPHBIXCOSAMHEHU.
3b. Y craHaBIuBaTbMEXIPEAMETHBIECBI3UXUMUNU
[TepBu4Has,BTOpUYHAS, TPETUIHASICTPYKTYPHIO | OMOIOTMMHAOCHOBEPACKPBITHUS
enkoB.KauecTBeHHbIEpEAKITUMTHAOCIIKH. OMOJIOTHYECKONPOTMMXUMHUYECKUXCBOMCTBA
I'mpponus.Jlenarypanus.buonornueckue MHUHOKHUCIIOT.

GbyHKIIMHOETKOBBOPTaHU3ME. OnuUCHIBaTbCTPYKTYPHIMCBOKWCTBAOCITKOBKAKOM
Lemoncmpayuu.ColictBarnuiuna. l{BeTHpiep | omoauMepos.
€aKIIMNOCIIKOB. Y craHaBIuBaTbMEXIPEAMETHBIECBI3UXUMUUU
Jlabopamopnwvieonvimei. JleHaTypanusiOeIKoB OMOJIOTUMHAOCHOBEPACKPBITHS
OMOJIOTHYECKOUPOTMIMXUMHIECKUXCBOMCTBOE
JIKOB.
[TpoBOIUTE,HAOIIOTATEUOTTMCHIBATHEX
MMHYECKUNIKCIIEPUMEHT
48-49 ['eHeTHYECKASCBI3BMEKTY [ToHSTHEOTEHETUYECKOMCBI3UHATTPUMEPEB3 Y cranaBnmMBaThbB3auMOCBSI3bMEKTYCOCTABOM,C
KJIacCaMu auMONEPEXO0JOBMEKTYKIIACCAMU TPOCHHUEM U CBOMCTBAMU
OpraHNYE€CKUXCOCTUHEHU N YTJIEBOIOPOI0B,KUCIOPO/I- MPEICTaBUTEIEHKIACCOBYTIIEBOIOPOIOB,
na3oTcoAepKauxcoeuHeHui. Miumroctpanust | KUCIOpOA-U
T€HETUYECKON a30TCoJIepKaUX COeTMHEHU . ONUChIBATHCIT
CBSI3U HA IPUMEPE OPTaHUYECKUX OMOILbIO POJHOTO SI3bIKA U A3bIKA
COEMHEHUNPA3INYHbBIX KJIaCCOB, XUMHUTE€HETUYECKUECBI3UMEKYKIIacCaMu
coJiepKaliux J1Ba aroMayriepo/ia YTI€BOA0POI0B,KHCIOPO/I-
Ma30TCOICPKAIUXCOCTUHEHU N
50 [TpakTuueckas paborta No N nentndukanusopraHnuecKuXcoeIMHSHUM [TpoBoaKTE,HAOTIOJATHHOMTUCHIBATHX
1. neatudukamnms MMHYECKUINIKCTIEPUMEHT IS
OpraHUYEeCKUXCOCTUHEHU I MOATBEPKJCHUS CTPOCHUS U
CBOWMCTBPA3JIMYHBIXOPTAHNYECKUXCOCTUH
CHU,a
TaKKEHXUICHTH (PUKAITUACTIOMOIIIBIOKA
YECTBEHHBIX pEaKLUi
51-52 IToBTOpenneno6061eHE TectupoBanue,pelIcHUE3aIAUNyIPAKHEHUIIT | BBINOIHATETECTHI, pEeIIaTb3aqauuny

OTEMEC

MPaXXHEHUSTIO TEME.
[IpoBOIUTHOIIEHKYCOOCTBEHHBIX IOCTHKEHNIB
YCBOCHI/II/I TCMHBI.
KoppekTupoBaThCBOM3HAHUSBCOOTBETCTBUHC
IJIAHUPYEMBIMPE3YJIbTATOM




53 KontponbraspadoraNe2 «kKuciopoa-mazoTcoaeprraniieopraHndeCKUuecoe IMHEHU S

54 YpoKk-KOppeKIus

55—64 Tema4.Opranuyeckassxummusinoomectso(104)

55-56 buorexnonorus PazButnebuorexnomoruu. TpuHanpaBieHUs0 OOBSCHITH, YTOTAKOCOMOTEXHOJIOTHSI,TeHHas (1
MOTEXHOJIOTHUU: TeHHas (wmum JIM TeHETUYeCKasi) MHKECHEePHs,
TreHeTUYeCKas )MHKEHEPUS;KIIETOUHASUHKEH KJIETOYHAsIMH)KEHEpHsi, OnosiornyecKkas
epus; WH)XCHEPUs, KJIOHUPOBAHUE, UMMOOUITU30BaHH
Ouosoruueckasi MH>XEHEpHUs. 13(S
I'eneTnuecKUMOIU(UIIMPOBAHHBICOPTAHN3 (bepMeHTHI.
MbI(I'MO)uTpaHcrenHast mpoayKITHUsI. XapakTepru30BaTh POJIb OMOTEXHOJIOTHH
Knonupoanue.IMMoOMIIM30BaHHBIE BPEIICHUUTTPOIOBOIBCTBEHHOUITPOOTIEMBIN
(bepMEeHThI U UXTIPUMEHEHUE. COXPaHEHUU3JI0POBbSUEIOBEKA
Jlemoncmpayuu. BuneodparMeHTHIACTAN I
00HMOTEXHOJIOTUUUUMMOOUITN30BAHHBIM
dbepmeHTaM

57 [Tonmmmepst Knaccudukanusnonumepos.MckyccTBeHHBIE Knaccudunuposatsb IIOJIMMEPBI o
MOJIUMEPBI: LEJTYJIOU/I, alleTaTHBIH Pa3TUYHBIMOCHOBAHUSIM.
IIEJK,BUCKO3a, esIodaH. PaznuuaThrcKycCTBEHHBIETIOTUMEPHI, KTaccud
Jlemoncmpayuu. Konnekuus U POBATEUXUHIITIOCTPUPOBATHIPYIIIBITOIUM
nonuMepoB. KomeKMsiCHHTe THI e CKUXIT €pOBIPUMEPAMH.
OJINMEPOBUU3IEININ3 HUX Y cTraHaBIMBaTHCBA3UMEKYCBONCTBAMUIIONNM

€pOBHUOOIACTIMUUXIIPUMEHEHUS

58 CHUHTETHYECKUETOIUMEPhI Crioco0sI ToTy4eHust Paznuuatp MTOJIMMEPU3ALIUIO
MOJIMMEPOB:MOJTUMEPU3ALIHS 1 UIOJMKOHACHCALINIO.
nojsukoHAeHcanus. CHHTeTHYecKue [TpuBOAUTHEIPUMEPBIITUXCIIOCOOOBIOTYUEHUS
Kayuyyku. [lmactmaccel:moucTupoi, IIOJIUMEPOB.
Te(I0H, OnuceIBaTbCUHTETUYECKHEKAYYyKH,1JIACTMACC
NOMUBUHUIXIIOpUA. CHHTETUYECKHUEBOJIOKH BIMBOJIOKHAHAOCHOBECBSI3UCBONCTBA—
a:KaIrpoH,HalJIOH,KeBJap,JaBCcaH. IpUMEHEHUE
Hemoncmpayuu KonnekuusiCHHTETH4ECKUXII0I
UMEPOB: miactMacc M BOJIOKOH U
W3 IEITUNU3HUX

59 [TpakTuyeckaspadboraNe2 Pacno3naBaHHEIIaCTMAaCCUBOJIOKOH [IpoBoauth,  HaAOMIOOATH H

OIINCBHIBATbXUMHUYECKUMN
OKCIICPUMCHT JJIA
I/I)ICHTI/I(l)I/IKaHI/II/I mIacTMacC M BOJIOKOH C




MOMOIIbIOKAYECTBEHHBIX PEAKITUIA

60-62 IHoBTOpEeHUENn00001LIEHUEKYPCA.
63 HTorosasikoHTpoOJILHasipadoTa
64 Ypox-koppexkuus
65—068 PesepBHOeBpems
TemaTnueckoennanupoBanuexypcallkiaaccabazoBoroypoBHs
(2uBHenent0,Bcero684,M3HNUX 24pe3epBHOE BpEMs)
Homena XapaKkTepUCTUKA0CHOBHBIXBUIOB
OKOBH?H y Temaypoka OcHoBHOECOIEpKAaHUEYPOKA NESTEIIbHOCTHOOyJaoNX Csi(HAypOBHEY
p 4eOHBIX JCHCTBUN)
1—21 Temal.CtpoenueBemectn(214)
1-3 OCHOBHBIE CBEICHHUS O Crpoenue aToma: A1po U AprymMeHTHpOBaThCI0AKHOECTPOEHUEATOMAK
CTpOEHUUATOMA aeKTpoHHas100010uKa. 30TOmBL. XUMUYECK aK CHUCTEMBbI, COCTOSIIIEN U3 siapa
UH3IeMEHT. bonbIION apOHHBINKOIUIANAED. URIIEKTPOHHOHOOOIOYKH.
YpOBHUCTPOCHUSABEIIECTBA. XapakTepru30BaTbypOBHUCTPOCHUsIBEIIECTBA.O
Lemoncmpayuu.IlopTpersl MUCHIBATh YCTPOUCTBO U paboTy
2.Pesepdopna,H.bopa.Buneodhparmentrimci BosnbuioroaapoHHorokosianaepa
anpl«bonpII0MaIpOHHBIMKOIIANAEDY,
«Y pOBHUCTPOECHUSIBEILIECTBA»
4-6 Ilepnonnueckascucrema ®u3n4ecKuil CMBICII HOMEPOB: HaxoauTeB3anMOCBI3UMEKYTIOI0KEHUEM)

XUMHYECKUXIJIEMEHTOB
J.N.MenneneeBany4eHUEOCT
poeHuraToma

3JIeMeHTa,iepuoaa,rpynmnsl. BanentHsiesne
KTPOHBL. DIEKTPOHHASIKOHPUTYPALIUSIATOM
OB.

3aKOHOMEPHOCTUU3MEHEHUSICBOMCTBA
JIEMEHTOBBIIEPUOIaXUTPYIIIaX.
DIIEKTPOHHBIECEMENCTBAXUMUUECKUXD
JIEMEHTOB.

Jlemoncmpayuu. Pa3nuunabie

dbopmail leproandecKkoMCUCTEMBIXUMH
YECKUX
aneMmeHToB/l.M.Menneneesa.lloptper/l.H.

JIeMEHTaBIEepHOANYECKOicHCTEME

AN .MenneneeBauctpoenunemeroaroma.Co
CTaBJIATH 3JIEKTPOHHBIE U SIEKTPOHHO-
rpadudeckre GopMyIbl aTOMOB S-, p- U d-
HIIEMEHTOB.

OTHOCHUTH XUMUYECKHE DIIEMEHTHI K TOMY
WINHHOMY3JIEKTPOHHOMYCEMEHCTBY




Menneneena.

Jlabopamopnwvieonvimovr. MoaenupoBaHnue
noctpoenus [lepuoanyeckon cuCTEMbI
CIIOMOILbIOKAPTOYEK

7 dunocodckue OCHOBBI IIpenanocslIKku OTKPBITHS IIpeacraBnsaTbpa3BUTHEHAYYHBIXTEOPUIIIOC
obmHoctullepnonnyeckorozakon [Teproanueckoro3akoHa U TEOPUU XUMUYECKOTO | ITUPAJIU HA OCHOBE TPEX
AUTEOPUUXUMUYECKOTOCTPOCHUS CcTpoeHHUsl. POIBIMYHOCTH B UCTOPUU XUMHUH. dopmynupoBoklleproandyeckoro 3aKkoHa u

Ponpb npakTuky BCTaHOBIICHUU U Pa3BUTHH OCHOBHBIXHAIIPABJICHUI Pa3BUTHUS TEOPUH

XUMUYECKOU CTPOEHMSI(XUMUYECKOT0, JIEKTPOHHOIO

teopun/[emoncmpayuu.Iloprpersr/[.1.Menaene | umpocTpaHCTBEHHOTO).

eBauA.M.bytieposa XapakTepu30BaTh POJIb IPAKTUKHU
BCTaHOBJICHUNHPA3BUTUUXUMHUECKONTEOPHH.
AprymMeHTHpoBaTh4yBCTBOIOPIOCTH3A
JNOCTUKECHUA0TEYECTBEHHOMXUMUUHUBKIAIPOCCH
HCKMXYYEHBIXBMUPOBYIOHAYKY

8-9 Honnast xumudeckast CBsI3b KaTnoHs! Kak pOIyKT BOCCTAHOBJICHHUS XapaKTepru30BaTh HOHHYIO CBA3b KaK

HHOHHBICKPHUCTAIIINYCCKUC
pELIETKU

ATOMOBMETAJJIOB. AHUOHBI KaK MPOAYKT
OKHCJICHUSIaTOMOBHEMETAITOB. IOHHasixuMHuec
KasICBS3bM MOHHASI KPUCTAINIMYECKAs PELICTKA.
M OHBITIPOCTHIEN CIOKHBIE.

Llemoncmpayuu. Mopaens
KPUCTAJUTMYECKOUPEETKUXI0puanaTpus. O6p
a31IMUHEPAIIOBC HOHHOW KPUCTAIIINYECKOMN
pELICTKOM : KaNbIIUTA, TaIUTa

CBA3BMEXKIYMOHAMU,00pa3yIOIIUMUCABPE3YIIb
TaT€OTAA4YM UM IPUEMA JJIEKTPOHOB aTOMaMH
WJIUTPYIIIaMUATOMOB.
KnaccuunupoBaTbnOHBITOPA3HBIMO
CHOBAHUSIM.

VY craHaBIMBaTh 3aBUCUMOCTh MEXY
TUTMIOMXUMUYECKONUCBSI3U, TUTIOMKPUCTAIITNYE
CKOUPEMIETKN U (PU3UICCKUMHU
CBOWCTBAMHBELIECTB

10-11

KoBajleHTHasIXUMUYECKASICBA3b.
ATOMHEBIE U
MOJICKYJISIPHBIEKPUCTATUTHYECKU
€peIeTKI

KoBaneHTHassHENOISAPHAIUTIOISIPHASICBA3ZHU. D
JEKTPOOTPULIATEIBbHOCTD.
KpatHocTekoBasieHTHOM CBsI3u. OOMEHHBIN 1
JIOHOPHO-aKLENTOPHBIA MEXaHU3MBI
00pa30BaHUSIKOBAJICHTHBIX CBA3EH.
[TonsipHOCTH CBSI3U UMOSPHOCTH MOJICKYJIBI.
MonekynspHble
MaTOMHBIEKPUCTAININYECKUEPEIICTKH.
Jlemoncmpayuu. Monenn
KPUCTAITMYECKUX PEILIETOK (CYXOT0JIbAa»( Uil
Uroja),aamasa,

rpaduTta(mirkBapia). Mo1easMoIsIpHOTO

OOBICHATEUHEPTHBIECBOMCTBAOIATOPOAHBIXT
a30BOCOOCHHOCTSIMUCTPOCHHUSUX aTOMA.
XapakTepHu30BaTh KOBAJICHTHYIO CBSI3b
KaKCBsI3b,BO3HUKAIOIYI03acUeTOOpa30BaHU
SIOOLTMXAJIEKTPOHHBIXITAPITY TEMITEPEKPhIBA
HUSA SJICKTPOHHBIX

op6uTaneii. KnaccupunnpoBaTbKOBaJICHTH
BICCBA3UIIOPA3HBIMOCHOBAHUSIM.
YcTraHaBIHMBaTh 3aBUCHMOCTD MEXKITY
THHOMXHMH‘-IGCKOﬁCBSI?»H,TI/IHOMKpI/ICTaHHI/I‘-Ie
CKOM




oOBeémarasa

pemeTKUU(PU3NIECKUMUCBONCTBAMU
BEIIECTB

12 MeramnuecKkasxuMUYECKaAsICBA3b Meramnueckue KpucTauinuecKue XapakTepHu30BaTbMETANINYECKYIOCBA3bKAKC
pemeTkr. MeramnyeckasXxUMHUUECKasCBI3b: M0 | BSI3b MEXJly HOH-aTOMaMH B MeTaJlIax
H-aTOMBIU AJIEKTPOHHBIN Ta3. u3nueckue UCIUIaBaX MOCPEACTBOM
CBOICTBaMETAJUIOB U UX IPUMEHEHHE Ha 000011ECTBICHHBIXBAJIEHTHBIX3JIEKTPOHOB.
OCHOBE ATHXCBONCTB.CIUIaBBIYEPHBIEN OOBACHATHETUHYIONPUPOTYX UIMUYECKIXC
[IBETHLIE. BsI3EN.
Hemoncmpayuu. MoienMKpUCTaIUIMYECKUX VYcraHaBnuBaTh 3aBUCUMOCTh MEX]TY
PEIIETOKMETAIOB. TUMTOMXHUMUYECKOMCBSI3U, THIOMKPUCTAIITNYE
JlabopamopHvie onvimul. CKOU
MoaenupoBaHHEMETAIITNYECKOMKPUCTAILIIN pemeTKUU(PU3NIECKUMUCBONCTBAMUB
YECKOMPEIICTKU €1IECTB
13 BonopoanasxumuyeckascBsizb BonopoaHasxumMnueckascBs3b: XapakTepru30BaTbBOIOPOAHYIOCBI3bKAKO
MEXMOJIEKYIISIPHAIUBHYTPUMOJIEKYIISIpHAS. COOBIMTUITXUMUYECKOWCBS3H.
3HaueHUe BOJOPOIHON CBSI3U B IPUPOJIE PaznuyaTth MEXMONIEKYISIPHYIO
WOKU3HUYETIOBEKA. HUBHYTPHUMOJIEKYIISIPHYIOBOJIOPOHBIECBS3 U
Hemoncmpayuu. BuneopparMeHTHIUCTIANIbI .
«CTpyKTYypBIOETKaY. Y craHaBnIUBaTbMEKIPEIMETHBIECBSIZUC
Jlabopamopnwvieonvimsi. JleHatypanusoOenka OMOJIOTHETHAOCHOBEPACCMOTPEHUSTIPUPOIBIBO
JIOPOJTHOM CBSI3U U €€ POJIM B
OpraHM3alIKUBONMaTEpUn
14-15 [Tonmmmepst [Tonumepsl, UX MOTy4YEHHUE: XapakTepu30BaTh MOJIUMEPHI
peaKUUUIIONIMEpPHU3auU U KaKBBICOKOMOJIEKYJISIPHBIE
nonukoHnaeHcauuu.I Inactmaccersl. Bostokn coeanHeHus. PaznnyaTepeakiuuInoanm
a.Heoprannueckuenoaumepsl. €pU3ALIMMUITOMKOHICHCAIIHH.
Hemoncmpayuu. Konnekunn«l Inactmaccs», OnuceIBaTh BaKHEUIINE
«Bonoxnay. O6pa3ib MpeICTaBUTENNUIIIACTMACCUBOJIOKOHUHA3BIBAT
HEOPTraHUYECKUXITOIUMEPOB— bOOJIACTUMXITPUMECHEHHSL.
BEILIECTBATOMHOMCTPYKTYPbI VYcranaBiIMBaThe IMHCTBOOPTAaHUYECKOMUH
€OpPraHu4eCcKOr XUMHUU Ha
MIPUMEPEHEOPraHNYECKUXTOIUMEPOB
16-17 JlucnepcHblecuCTEMbI JlucniepcHbIecHCTEMBI: T CTIepCHasipa3zan XapakTepu3oBaThpPa3IuYHbICTUTIBI

ucnepcuonHascpena.Kmaccuduxamms
JMICTIEPCHBIX CHCTEM T10
arperaTHOMYCOCTOSTHUIOUTIOpa3Mepyda
ctutidassbl.
['pyOoarcnepCHBIECHCTEMBI: OMYIIBCHH,

JUCIIEPCHBIXCUCTEMHAOCHOBEArPEraTHOT0CO
CTOSTHUSITUCTIEPCHOM(a3BI 1
nucrepcuoHHoncpensl. PackpeiBath
POJIBPA3ITMYHBIXTUIIOB




CYCIIEH3UU,a3p030JI1. TOHKOAUCIIEPCHBIEC
UCTEMBI: 30/ U renu. CUHepe3uc
UKOAryJIALHNs.

Jlemoncmpayuu. O6pa3pIpa3InIHbIX
JUCIIEPCHBIXCUCTEM:3MYJIbCUN,CYCIICH3H,a
apo3oien,reneinzoneii. Koarynsamusi.
Cunepesuc.
Jlabopamopnuvieonvimui.Ilomydennesmynbcunp
acturenbHoromMacia.llonydyenuecycnensuu
«H3BECTKOBOT'O MOJIOKAY.
[Tony4yeHneKoIIou IHOrOpacTBOPAKYPUHO
ro0esKanuccieIoBaHue €ro CBOMCTB ¢
IIOMOILBIOJIA3EPHONYKAZKHU

,Z[I/ICHepCHBIXCI/ICTGMB)KI/IBHI/IHpI/IPOILBII/IO6
IecTBa.
HpOBO,Z[I/ITB,HaGJIIOI[aTBI/IOHI/ICBIBaTLX
WMHUYECKUINIKCIIEPUMEHT

18-19 O0600111eHNe3HAHUUTIOTEME TecTupoBaHue,peneHne3a1aunyIPOKHECHHITT BrInonHATETECTHI, penIaTh3a1a4uny
oTeMe MPAKHEHUSATIO TEME.

[TpoBOIUTHOIIEHKYCOOCTBEHHBIX JOCTHIKEHUB
YCBOCHHH TEMBI.
KoppekTupoBaTbCBOU3HAHUSIBCOOTBETCTBUIC
TUTAHAPYEMBIMPE3yIbTaTOM

20 KonrtponsHaspaboralNel

21 Ypok-koppekuus

22-40 Tema2 Xumudeckuepeakunu(194)

22-23 Knaccudukanus Peakmun 6e3 M3MEHEHHUs COcTaBa KnaccudunupoBarbXuMHIECKUEPEAKITUUTIOP

XUMHYECKUXPeaKIuil BEIIECTB:AJUIOTPOIU3AIMH U U30MEPU3ALIUH. a3JTMYHBIMOCHOBAHUSIM.

[puuunbianmnorponuu. Knaccuduxarms
peaxkuuit
MOYHCIIYUCOCTABYPEAareHTOBUIIPOAYKTOBUIIOT
eroBomy b dexry.
TepMoXUMHUUECKUEYypaBHEHUSAPEAKLIUN.
Jlemoncmpayuu. IK30- 1
SHJ0TepMHUUECKUEPEAKIIUU. T eTIIOBBICSIBICHUS
MPUPACTBOPEHUUCEPHONKUCIOTHIMAMMUAYHONC
CJIUTPBI.
Jlabopamopuwieonvimoi. [ IpoBeIcHUEpEAKIINIA, U
JIYIIUX JOKOHIIA, nonpasuiybeprosie

XapakTepu3oBaTh TEIIOBOU

3 PeKTXUMUYECKUX PEAKITUNA
MHAEr00CHOBEPA3IMYaThIK30-
MOHAOTEpMHUUYECKHepeakuuu.OTpaxars
TEIUIOBON A(PPEKT XUMHUUECKUXPEAKIINNA Ha
IIUCBME C
IIOMOUIBIOTEPMOXUMHYECKUXYPABHEHU M.
[IpoBOIUTHPACUETHIHAOCHOBET
€PMOXUMUYECKUXYPABHCHU.
[TpoBOIUTH,HAOMIOATEUOTIUCHIBATE




XHMquCKHﬁBKCHepHMeHT

24-26 CKOpOCTEXUMUYECKUX PEAKLIAN CKOpOCTh XMMHYECKOH peakiuu U (HakTopbl XapakTepru3oBaTb CKOPOCTh
€€3aBUCUMOCTH:IIPUPOIapEarupyoIIMXBEIIEeCTB | XUMHUYECKOMpeakIMMU()aKTOPbI3aBUCUMOCTH
,JUTOIAJb UX COIPUKOCHOBEHUS, CKOPOCTUXHMHUYECKOMN peakLuu OT
TeMIIepaTypa,KOHIEHTPAlUINHATINYNEKaTalln3a | IPUPOABIPEAruPYIOLINX BEILECTB, UX
TOpa. KOHLEHTPALUU, TEMIIEPATYpPBI, IUIOLIAAN
Kartanuz. ®epMeHTHI. CONPUKOCHOBEHHUSIBELIECTB.
Wuruburopst.Jemoncmpayuu. 3aBUCUMOCTD [TpoBouTH, HAOMIOAATH U
CKOPOCTUPEAKLIUU OT MPUPO/IbI BELIECTB HA OIUCBIBATbXUMUYECKUHIKCIIEPUMEHTC
IPUMEPEB3AUMOAECHCTBUSIPACTBOPOBPA3IMUHBIX | IOMOIIBIOPOAHOIOSI3bIKAUSI3bIKAXUMUN
KHCJIOTOJJMHAKOBOM KOHIIEHTPALIUH C .
OJIMHAKOBBIMUKYCOYKaMU (TpaHyIaMH) IIUHKA XapakTepHu30BaTbKaTaIN3aTOPbIMKATATU3KAKC
Y OJJMHAKOBBIXKYCOYKOB Pa3HbIX METAJUIOB 10COOBI ylpaBJI€HUs CKOpPOCTBIO
(Maraums, XUMHUYECKONPEAKIIUH.
I[IMHKA,KeJ1€3a)CPaCTBOPOMCOISTHOMKUCIIOTHI. Y cTaHaBIMBaTbHAOCHOBEMEKITPEIMETHBIXC
B3anmMopeiicTBHepacTBOPOBCEPHOMKHICIOTRICPA | BsA3el ¢ OMosoruei odiiee, 0COOEHHOE
CTBOpPAMHU THOCYJb(aTa HaTpuUs HEeIMHUYHOEUISI(PEPMEHTOB KaK
Pa3IMYHONKOHIIEHTPALMUUTEMIIEpaTypbl.Moie | OMOJIOrMYeCKMXKaTaIn3aTOPOB.
b PackpbIBaTbp0oIIb(hepMEHTOBBOPraHU3ALMHK
KUIserocnos.PasnosxxennenepokcuiaB M3HMHA3eMIIe, aTaKKEeBIUILEBONU
0J10pOIaCIIOMOIIbIOHEOPTaHUYECKUX MEIULIUHCKOUITPOMBIIIIEHHOCTH
KaTaau3aTopoB(coieiKerne3a, noaAuAaKaIus Jup
UPOJHBIX 00BEKTOB, COJIEPHKAIUX
KaTaJsiazy(ChbIpoeMsico, KapTogensb).
Jlabopamopnule onvimut.
PaznoxxeHnenepokcu1aBoa0poIaciOMOIIb
I0JJMOKCUAaMapraHia

27-28 Oo6paTtumMocTb xuMuyeckux | OOpaTuMblepeakiini. XuMHUECKOepaBHOBECHEH | XapaKTepH30BaThCOCTOSHUIXUMUIECKOTO

peakiuii. XuMHYECKOoe PAaBHOBECHE U | CLIOCOOBI €ro CMEIIECHNUS. PaBHOBECHSIMCIIOCOOBI €rOCMEIIEHUS.
CIIOCOOBICTOCMEIICHHS OOmasixapakTepucTUKa peaklii CUHTE3a IIpencka3piBaTh HallpaBJIEHUE

aMMHaKa NyCcJIOBHSICMEIEHNS PaBHOBECHS
MIPOU3BOCTBEHHOTO Ipoliecca
BNpaBo./[emoncmpayuu. CMENIEHUEPABHO
Becusiscrcreme Fe'm +3NCS™ «
Fe(NCS);

CMEILEHUAXUMUYECKOTO PABHOBECHS ITPU
M3MEHEHUUYCIOBUUITPOBEACHUI00PATUMONXH
MHYECKONPEAKIUH.

AprymMeHTHpoBaTh BBIOOp
ONTHMAJIbHBIXYCIOBUMITPOBEICHUATEXH
OJIOTMYECKOroIpoIiecca.

HabnrogarenonuceiBaThA€MOHCTPALIMOHHBIH




XHMquCKHﬁBKCHepHMeHT

29-30 I'mpponus I'uaponuzneobparumeliinooparumsiii. Tpuc XapaKkTepu30BaThIHIPOITU3KAKOOMEHHOEB
Tydasruapoausacoieit. PorbruaponuzaBoom 3aMOJEHCTBUEBEIIECTBCBOIOM.
eHe BeniecTB. Poib rupponmsa 3anuchIBaThypaBHEHUSPEAKITUUTHIPOTU3AP
BIHEPreTHIeCKOMOOMEHE. a3JIMYHBIXCOJIEH.
Lemoncmpayuu. I ' aapoan3conenpasnuaHoror PasnuuarsruaponusnokaTuonynanuony.l1
una.BugeodparMenThiu craiiabl peacKa3bIBaTh PEeakLUIo Cpeibl
«buonoruyeckas poJib BOJIHBIXPACTBOPOB COJIEH, 00pa30BaHHBIX
ruaponuza».JlabopamopHuie onvimol. CHJIbHBIMOCHOBaHUEM U cJ1ab0i KHUCIOTOiH,
HcnblTaHnenHIMKaTOPpaMUCPEABIPACTB CJIa0BIMOCHOBAHNEMHUCUIILHOMKHCIIOTOH.
OpOBCOJIEHPA3TNYHBIXTUIIOB PackpbIBaTbp0Ib0OPaTUMOTOTUAPOIU3A0
pPraHUYECKUX
COEIMHEHNITKaKOCHOBHIOOMEHA BEIIECTB
B KMBBIX OPTaHU3Max
nooparumororuapon3aATDOKaKOCHOBBI
SHEPreTHYeCKOro oOMeHa B
KHUBBIXOpraHU3Max.
[TpoBoaNTH,HAOTIOAATEHOTUCHIBATD
XUMHYECKUMIKCTIEPUMEHTCIIOMOILBIOP
OJTHOTOSI3BIKAUSI3BIKAX UMU U
31-33 OKHCIIUTENTBEHO- OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC XapakTepu30BaTh OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBICPEAKIIH peaxiun.CreneHb okucieHust. OKUCIUTENb BOCCTAHOBUTEIJIbHBIE PEAKIIMU KaK MPOIECCHI
MBOCCTaHOBUTENDb. OKHUCICHHE CU3MEHEHHUEM CTeTeHel OKUCIICHUS
UBOCCTaHOBJICHUE. DIIEKTPOHHBIN 3JIEMEHTOBBEIIECTB,y4acTBYIOIINXBPEAKIINH.
6amanc/[emoncmpayuu. TIpocteiimme CocraBnsateypaBHeHUAOBPcrioMonisom
OKHCITUTENbHO-BOCCTAHOBUTENBHBIC PEAKIIUU: €TOAadIEKTPOHHOr00AIaHCa.
B3aMMO/ICCTBUEITMHKACCONITHOMKHUCIOTOMIKeN | [IpoBOoMTH, HAOMIOIATE U
e3ac OTMHCHIBATHXUMHUECKUMIKCIIEPUMEHTC
cynbparommenu(Il). MTOMOIIIBIOPOTHOT OSI3BIKAU I3 BIKAX MU
Jlabopamoprwvieonvimei. B3aumoieiicTeue
pactBopa cyibdara menu(Il) ¢ xenesom
UTHJIPOKCHIOMHATPUS
34-35 DNEeKTPOIN3 PacIIaBOB DIIEKTPOIN3 PaCTBOPOB U XapakTepu3oBaTh JJIEKTPOIU3

HUPacTBOPOB.
[IpakTHueckoenpuMeHEeH!
€3JIEKTPOJIN3a

pacmaBoBasiekTposuToB. [ IpakTrueckoenp
UMEHEeHHesIeKTpou3a.[ aapBaHoMIacTHKA.
["anbBanocrerus.PadpunupoBanue.

KaKOKHUCIUTEIHHO-BOCCTAHOBUTEIbLHBIN
nporecc.lIpencka3piBaTbKaTOTHBIEHAHOTHBIC
MPOIIECCHINOTPAKATHUX HAMCHMEJIS




Jlemoncmpayuu. Moaenb3aeKTpoau3epa.
Moaenp 3IeKTpOIU3HON BaHHBI 1S
noJryuyeHusanroMuHusA. O0pa3LbIIPOMBIIIIICHHbI
XH3I[CJII/II>'I,I/13FOTOBJI€HHBIX Ha OCHOBC
raJIbBaHOIUIACTUKH UTAIbBAHOCTETUN

pacIIaBOBUBOIHBIXPACTBOPOB)
JIEKTPOJIUTOB.
PackpbIBaThIIpaKTHUECKOC3HAYECHUED
JEKTPOJIn3a

36 [TpaktrueckaspaboraNel.Pemennes | PemenuneskcrnepuMeHTaIbHbIX3a1aull0TEME [TnanupoBaTh, MPOBOAUTH HAOIIOAATH
KCIEpUMEHTAIbHBIX3a/1a4 «XUMUYECKAIPEAKIIU» HMOMUCHIBATbXUMUYECKUMIKCIIEPUMEHTC
noTeMe«XUMUYECKASIPEAKIIUS COOJTFOICHUEMITPABUIITEXHUKNOE30TTaCHOCTH

37-38 [ToBTOpeHneno600IIeHIE TectupoBanue,pelIeHue3a1aunyIIPAKHEHUIIT BBINIONMHATETECTHI, pelIaTh3a1auuny
U3Y4YEHHOTO oTeMe MPaKHEHUSATIO TEME.

[TpoBOANTHOIIEHKYCOOCTBEHHBIX JOCTHKCHHIAB
YCBOCHHH TEMBI.
KoppekTupoBaThCBOM3HAHUSBCOOTBETCTBUHC
TJIAHUPYEMBIMPE3yIbTaTOM

39 KontponbraspadotaNe2 «CTpoeHueBenecTBa. XUMHIECKAIPEAKITHS

40 Ypok-Koppekius

41—58 Tema3.BemecrBaunxcpoiicrea(184)

41-42 Merauisl OO6mue ¢puznueckue CBOMCTBA O0600maTes 3HaHUS U AeJIaTh BHIBOIbI

metaiioB.KiaccuukanusiMeTaJuIOBBTEXHUKEH | 03aKOHOMEPHOCTSXITON0KEHUMN3MEHEHU ]

xuMu. OOIEeXUMUYECKUECBOMCTBAMETAIIIOB. CBOMCTB METAJUIOB B MEPUOJAX U

VYcioBus B3aMMOJICCTBUSI METAIIOB rpynnaxlIepuoguyeckoicucTeMsl.

CpacTBOpaMUKHUCIOTHCOIEH. MeTamoTepmust. XapakTepHu30BaTh 00IIHe

Jemoncmpayuu. KonnekusaMeTapios. XUMHUYECKHECBOMCTBA METAIIOB KAK

B3aunmopeiicTBrue KOHLIEHTPUPOBAHHOM BOCCTAaHOBUTEJIEH HAOCHOBE CTPOEHUS UX

A30THOMKHCIIOTBICMEIbI0. BCIIBIIIIKATEPMUTHOMC | aTOMOB M MOJIO)KEHUSIMETAIIIOB B

mecu.Iloptper ANEKTPOXUMUUECKOM PSTyHANPSKEHMUS.

H.H.bekerosa HaOmronaTh 1 onuCHIBATh
XUMUYECKUMIKCIEPUMEHTCIIOMOILIBIOPOTH
OTOSI3bIKAUS3bIKAXUMHH

43-44 Hewmerannsi. bnaropognsierasbl Hewmeramnsl kak okucnurenu. Hemeramisl, XapakTepu3oBaTh 00ITHE

KaKBOCCTAaHOBUTEIU.PSAIRIEKTPOOTpHUIIATEIBHOC
TH.
HuepTHpIenINO1aropoiHbIerasbl.

XUMHUYECKUECBOUCTBAHEMETATNIOBKAKOKH
CIIUTENENn
BOCCTaHOBUTEIECHHAOCHOBECTPOCHUSINX




Hemoncmpayuu. KonnekuussHeMeTauIoB.
Bcenbimka uepHoro nopoxa.
BriTecHeHMeraaoreHoB U3 UX pacTBOPOB
JpYTMMHTalIoreHaMU

aTOMOBUTIOJIOKEHUSTHEMETAITIOBBPSI YT
EKTPOOTPHUIIATEITBHOCTH.

Hab6mronaTts 1 onuceIBaTh
XUMHYECKHHIKCIIEPUMEHTCIIOMOIIBIOPOTH
OTOSI3BIKANS3BIKAX UMUK

45-47 KucnoTsl Heoprannueckue KuciaoTsl ¢ TOUKM 3peHHs] aTOMHO- XapakTepu3oBaTh OPraHM4ECcKue
HOPraHUYeCcKue MOJIEKYJIIPHOTOYy4eHUS. KUCIIOTBICTOUKU3D MHEOPTraHUYeCKUEKUCIOTHIBCBETETEOPUND

E€HUATEOPUUIIIEKTPOIUTHIECKON JIEKTPOJIMTUYECKON TUCCOLMALINN
nuccoranuu. KucinoTsl ¢ TOUku UIIPOTOHHONUTEOPUH.
3pEeHUSIMPOTOHHOU Teopuu. OOmne KiaccudumupoBats opranndeckue
XUMHUYECKHECBOMCTBA KUCIIOT. MHEOPTraHUYeCKUE KUCIOTHI 1O
Knaccudukanus Pa3IMYHBIMOCHOBAHUSIM.
KHUCIIOT./[emoncmpayuu. Komnekusopranuye Paznuyarpo01iee,0c00eHHOCHE AMHUYHOCBCB
CKMXHHEOPTaHUYECKUXKHUCIIOT. OMCTBax a30THOM,
JlabopamopHule onvimul. KOHLICHTPUPOBAaHHONCEPHOUMMYPAaBbUHOUKHU
HccenenoBaHMEKOHIEHTPUPOBAHHBIX CJIOT.
pacTBOPOB COJIAHOM [TpoBoauTH, HAOMIONATE U
NYKCYCHOMKHCIOTKAIIEIbHBIMMETOJOMIIPUUXD ONMUCBIBATBXUMHYECKUNIKCIIEPUMEHTC
a30aBJICHUMBOJIOM MTOMOIIIBIOPOIHOT OSI3bIKAUSI3BIKAX MU

48-49 OcHOBaHUS HEOPTAHHYECKHIE OcHOBaHUsI C TOYKH 3pEHUSI AaTOMHO- XapakTepru30BaTbHEOPTraHNYECKHEOCHOBAHUSIB

HOPraHUYeCcKue MOJIEKYJIIpHOTOYy4eHHS. OCHOBAHUSACTOUKU3P CBETETECOPUMDIICKTPOTUTHIECKOM

E€HUATEOPUUIIIEKTPOIUTUIECKON JIACCOLUALINN.
nuccoruanuu. OCHOBaHUSICTOYKU3PEHUSTT Paznuyarpo01iee,0c00eHHOCHEAMHUYHOCBCB
poTtonHOU Teopun. OOHe OMCTBAaX TUJIPOKCHUIOB U
XAMHYECKUECBOMCTBA OCHOBAHMIA. OECKUCIOPOAHBIXOCHOBAHUH.
KnaccudukanusiocHoBaHmii. XapaKkTepru30BaTbUXBCBETEIPOTOHHOUTE
Lemoncmpayuu. Konnekuusmienodyeitnamuaos.B | opun.
3aMMOJICHCTBUE TTAPOB [IpoBoauTH, HAOTIOIATE U
KOHILIEHTPUPOBAHHBIXPACTBOPOB COJISTHOM OMUCHIBATBXUMUYECKUNIKCIIEPUMEHTC
KHCJIOTBl U aMMHaKa MTOMOILBIOPOTHOT OS3bIKAUA3bIKAX UMU T
(«apiMOe3orHsI»). [lomydyeHneaMMIaKauu3ydaeHme
€roCBONCTB.
Jlabopamopnwvieonvimsi Ilonydenue
HEpPacTBOPUMOTO T'MIPOKCUAA U
€roB3auMOJECHCTBUECKUCIOTOMN

50-51 AMpoTepHBIECOETUHEHUS AMOTEpHBICOKCUABIUTUAPOKCHIBI. XapakTepHu30BaTbOPraHUYECKUEH

HCOPTraHNYCCKUCU OPTaHUYCCKUC

[onmyuyenunencoiicTBaaMpOTEPHBIX

HeOpFaHI/I‘-IeCKI/IeaM(l)OTepHBIGCOeI[I/IHCHI/ISI Kak




HEOPraHNYECKUXCOECAUHEHU . AMUHOKHCIIOTBI
— amQoTepHbIe OPraHuYeCcKHe
coenuHeHus.IlentunpiinentuaHas cBs3b.
Hemoncmpayuu.IlonyuenueampoTtepHoror
UAPOKCUIANN3y4YEeHUEET OCBOMCTB.
Jlabopamopnwvieonvimsi Ilonydaenue
aM(bOTEepHOTOTUIPOKCUTATPUHEIOCTATKEN3
OBITKEIIEIOYH

BEIIECTBAC/IBOICTBEHHOU (D YHKITHEHK
HCIIOTHO-OCHOBHBIX CBOMCTB.
AprymMeHTUpoBaTbCBOICTBAAMUHOKHCIOTKAKa
M(pOTEPHBIXOPraHUYECKUXCOETUHEHN .
PackpsiBaTh Ha OCHOBE

MEXITPEAMETHBIX CBSI3€HCONOIOTHEHPOITH
aMHHOKHCIIOTBOPTaHU3ALIMM>KU3HH

52-53 Comn Knaccudukanus comneit. JKecTkocTh BOJIBI XapakTepus3oBaTb COJIU OPraHUYECKUX
ucnocoOsl e¢ ycrpanenus. [lepexon kapOoHata | MHEOPraHUYECKUX  KHCIOT B  CBETE
Br'HJIpOKapOOHATHOOPAaTHO. OOLIMEXUMHUECKUEC | TEOPUUDIIEKTPOIUTHIECKON IMCCOITAIIN
BOMCTBACOJIEH. .
Hemoncmpayuu I1onydeHnexECTKOUBOABINY KnaccuuupoBaTbconmnopasmmyHbIMO
CTPAHEHHUEECHKECTKOCTH. CHOBAHMSIM.
JlabopamopHvleonvimul.Y CTpaHeHUE Paznuyarpo01iee,0c00eHHOCHE AMHUYHOCBCB
JKECTKOCTUBOEI OMCTBAaX CPETHUXUKHUCIIBIXCOJICH.
OnuCHIBaTHKECTKOCTHBOIBIMCIIOCOOBIESYC
TpaHEeHHUS.
[TpoBoauTH, HAOMIONATE U
OTNHCHIBAThXUMHUECKUMIKCTIEPUMEHTC
MTOMOIIIBIOPOTHOT OSI3bIKAUSI3BIKAX MU
54 [TpaktrueckaspaboraNe2.Pemennes | PemenuneskcrnepuMeHTaIbHbIX3a0aull0TEME: [TnanupoBaTh, NIPOBOIUTH, HAOIIOIATH
KCIepuMeHTallbHbIX3a1aunoreMe«Be | «BemecTBannx cBoMcTBa» MOMUCHIBATh XUMUYECKUN IKCTIEPUMEHT
IECTBAUMXCBONCTBAY CCOOJTI0ICHUEMITPaBUIITEX HUKNOE30ITaCHOCTH
55-56 [ToBTOpEHNENOOOOIIICHIETEMBI TectupoBanue,penieHrne3agaunynpakHeH U BrInonHATETECTHI, pelIaTh3a1a4uny
oTeMe MPaXKHEHUSIIO TEME.
[TpoBOIUTHOIIEHKYCOOCTBEHHBIX JOCTHIKEHUIB
YCBOCHHMH TEMBI.
KoppekTupoBaTbCBOU3HAHUSIBCOOTBETCTBUIC
TJIAHUPYEMBIMPE3YIbTaTOM
57 KonTponpHaspadoraNe3 «BemecTBannxcBoiicTBay
58 Ypok-koppeKuus




59—66

Tema4. XumusiucoBpeMeHH0e00mecTBO(84)

59-60 XHAMHYECKasATEXHOJIOT S [IpousBoacTBO aMmmuaka u XapakTepru30BaTbXUMUYECKYHOTEXHOIOT U0
MeTaHoJa. XUMHYECKHEe MPOLECCHI, KaKIIPOU3BOJIUTENbHYIO CHITyOOIIeCTBa.
JeXKaIlue B OnuceIBaTbXMMUYECKUETIPOLIECCHI,JIEKAILEB
OCHOBEIPOM3BO/ICTBAAMMHUAKaMETaHOJIa. OCHOBEIPOU3BO/ICTBAAMMHUAKauMETaHOJIa,C
XapakTepucTuKasTuXmpoieccos.O0uueH IIOMOUIBIO POJHOTO S3bIKA U SI3bIKA
ay4yHble TPUHIIUIIBI XUMHH. Y CTaHABINBATh AHAJIOTUU MEXTY
XUMHYECKOTOITPOU3BOJICTBA. JBYMSIIPOU3BOCTBAMH.
Jlemoncmpayuu. MoaensnpoMbIIUIEHHON dopMynTUpOBaTHOOIIMEHAYIHBICTIPUHITUITBIX
YCTaHOBKHIIOIYYEHUSICEPHOMKUCIOTHI. UMUYECKOTONPON3BOCTBA
Mo1ebKOJIOHHBICHHTE3aaMMHUaKa

61-62 XuMHu4eckasi FpaMOTHOCTh MapkupoBKa yIIakOBOYHBIX AprymMeHTHpoBaTh

KaKKOMIIOHEHT o01Iei MaTepUasoB,3IeKTPOHUKU U OBITOBOU HE00XOIMMOCTbXUMUYECKON IPaMOTHOCTH
KYJIbTypbIUelIOBEeKa TE€XHHUKH,3KOJIOTMYHOT0TOBAPA,IPOIyKTOBII KaK KOMIIOHEHTA0OIeKyIbTypHON

UTAHUS,3TUKETOKIIOYX0/1y3a0 1€k T0H. KOMIETEeHTHOCTHU
Hemoncmpayuu. BuneopparMeHTHIMCIARABIOCT | YeJIOBEKa. Y METhIIOIY4aThbHEOOX0JUMYIOUH(O
€NEHNAIKOJIOTHYECKOMUNCTOTHITOBApA. pMaIoC MApKUPOBOK Ha yIaKOBKaxX
JlabopamopHvleonvimei. I3yueHUEMapKUPOBOKD | Pa3IMYHBIXIIPOMBIIUICHHBIX U
A3JTMYHBIXBUI0BIPOMBIIITICHHBIXH MIPOJIOBOJILCTBEHHBIXTOBAPOB
POJI0BOILCTBEHHBIXTOBAPOB

63-65 IToBTOpeHnenodo0IeHNEKYpCAa.

66 HTorosasikoHTpOJILHasipadoTa

67-68 Pe3epBHOEBpemMs




YyeoHo-MeToauuIeckoeodecneyeHmue

Y4eOHO-MeTOAMYEeCKUHKOMIUIEKT I3 yueHusaKypcaxuMuuB 1 0—1 1 kimaccax6a3oBoro

YpOBHS,  CO3/aHHBII  aBTOPCKMM  KOJUIEKTUBOM  mox  pykoBoacteom  O.  C.
["abpuensiHa,conepKuT,KpoMeyueOHBIXITOCOOUI, y4eOHO-
METOAMYECKUEHTUIAKTHIECKUEN0co0us, TeTpau JUISIBBITIOTHEHUS 71a00paTOPHBIX

UTIPAKTUYECKUXPAOOTHIP.

YMK«Xumus. 10xnacc. bazosvlityposennvy

1. O.C.I'abpuensan, 1.I".Ocmpoymos, C.A.Cnaokos. Xumus. 1 Oxnacc. ba3oBbIiiypOBeHb.
YuebHoenocoOue.

2. O.C.TI'abpuensanuop. Xumus. 1 Oxnacc.bazoBrritypoBeHb. MeTogu4eckoenocooue.

3. O.C.Iabpuenan,C.A.Cnaorxos. Xumus. 1 Oxnacc.bazoBsiitypoBens.Pabouasiterpanip.

4. O. C. I'abpuenan, 1. B. Tpueyouax. Xumusi. 10 xknacc. bazoBbIitypoBeHb.
[TpoBepOYHBIEUKOHTPOIBHBIEPAOOTHI.

5. DnekTpoHHasGpopMa yaeOHOTOImocoOus.

YMK«Xumus.11xknacc.bazoswtitypoeenv)

1. O.C.I'abpuensan, 1.I".Ocmpoymos, C.A.Cnaokos. Xumus. 1 1 kinacc.ba3oBeIiiypOBeHb.
VYuebHoenocoOue.

2. O.C.I'abpuensnuop. Xumus. 1 1knacc.bazoBrritypoBeHb. MeTogu4eckoenocooue.

3. O.C.I'abpuenan,C.A.Craokos. Xumus. 1 1knacc.bazoBeiitypoBenb. PabouasteTpaip.

4. O. C.I'abpuenan, . B.Tpueyouax.
Xumust. 1 1knacc.ba3oBblitypoBeHs. [IpoBepOUHBICHKOHTPOIBHBIEPAOOTHI.

5. DnexTponHashopMaydeOHOTromocoOusI.

Hugpopmayuonnviecpeocmea

Humepnem-pecypcvlnapyccKkomasvike

1. http://www.alhimik.rulTpencraBieHpicie 1yr0mMuUepyOPUKH:COBETHIAOUTYPUEHTY, YIUTE
JI0  XUMHUHM, CHOPaBOYHUK (odeHb Oonpimasgs mogdopka TaOMMII W CHPAaBOYHBIX
MaTepHaJIOB),BECENATXUMUS,HOBOCTH,0JMMITHAIbI, KYHCTKaMepa(MacCanHTEPECHBIXICTOPUIECKU
XCBEJICHUH)

2. http://www.hij.ru/Kypran «XuMusi W  KU3HB» TOHATHO H  3aHUMATEIHHO
paccka3bpIBa€TOOOBCEMUHTEPECHOM, YTOIPOUCXOJUTBHAYKEHBMHUPE,BKOTOPOMMBIKHUBEM.

3. http://chemistry-chemists.com/index.html9nekTpoHHBII KypHAT«XUMUKH U XUMH».B
KypHaje  TpPEICTaBI€HO  MHOXKECTBO  OMNBITOB IO  XUMHH, COJEPXKHUTCSI  MHOTO
3aHUMATETHLHOMMH(POPMAIIHH,ITO3BOJISTFOIICH
YBII€YbYYEHUKOBIKCIIEPUMEHTAIBHONYACTBIONIPEIMETA.

4. http://c-books.narod.ruJluteparypanoxummm.

5. http://1september.ru/. Xypnan «llepBoe ceHTsOps» [Isl yuuTened W He ToibKo. B
HEMITPEICTaBICHOOOBIIOCKOIMYECTBOPAOOTYYEHIKOB,BTOMUUCIIEHICCIIEIOBATEIHCKOTOXaPaKT
epa.

6. http://schoolbase.ru/articles/items/ximiyaBcepoccuiiCKUMIIIKOILHBIHTTOPTATICOCCHIITKAM
MHA00pa30BaTEIbHBIECAUTHINO XUMHH.

7. www.periodictable.ruCoopHauk craTei 0 XUMUYECKHUX JJIeMEHTaX,
UJUTFOCTPUPOBAHHBINIKCIIEPUMEHTAMM.

Humepnem-pecypcnaan2iuiiCKOMa3blKe
http://webelementes.com.CoaepKUTHCTOPUIOOTKPHITUSHOITICAHUECBOMCTBBCEXXMMHUYECKUX
BHGMCHTOB.BYI[GTHOJIC3CHIIHSIO6y‘IaIOH_II/IXCHBHBBIKOBBIXIHKOJIaXI/IKJIaCCElX.

O0bexkmulyueOHbIXIKCKYypCUuil


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
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http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/

1. My3eun:MuHepasornueckue,KpaeBe1ueckre, X y10kecTBeHHbIe, [ [0 TeX HU4eCKuil.
2. JlaGopatopum: y4yeOHBIX 3aBENCHMI, arpoXumiIadopaTropuw,
9KOJIOTUYECKUE,CAHIMUIIMUOIOT HUECKHUE.
3. Anreku.
4. TIpou3BoACTBEHHBICOOBEKTHI: XUMUYECKNE3aBOIbI,BOI00YUCTHBIECOOPYKEHUSUAPYTUE
MECTHBIECITPOU3BOJICTBA.

Mamepuaﬂbuo-m exXHUuYecKoeobecneueHueKaoOuHemaxumuu

HartypajabHbIe00beKThI

Harypanbabieo0beKThI, ucnoap3yeMbleB 1 0-1 1kmaccaxnpnoOy4eHUMXUMUH, BKITIOYAIOT B
ce0s KOJJIEKIMHM MHUHEPAJIOB W TOPHBIX IOPOJA, METAUIOB M CIUIAaBOB, OKCHJOB,KHCIIOT,
OCHOBAHHUH, COJIEH, B TOM YHCJI€ UMHHEPAIbHBIXYA00PEHHH, a Tak)Ke KOJUIEKIIMHOPTaHUUYECKUX
BEIIECTB ®W  MarepuayioB, npeaycmorpeHHbix  PI'OC  («Hedpts w  mpoayKTh
ecriepepaboTKm», «KaMeHHBIHYrOIbUIPOTYKTHIKOKCOXMMUYECKOTOITPON3BOICTBAY,

«Bonoknay, «Ilmactmacce» u T. A. O3HakomieHHEe C OOpa3laMH HCXOJHBIX BELIECTB U
TOTOBBIXU3/ICIUN TIO3BOJISIET MONYYHTh HATJISIHBIC MPEACTABICHUS 00 3THUX MarepHalax, UX
BHEUIHEMBHJIE, 4 TaKXe€ O HEKOTOpPhIX (U3NYECKUX CBOICTBaX. 3HAuMTEIbHBbIE Y4eOHO-
[I03HABATEIbHBIEBO3MOKHOCTUUMEIOTKOJIICKIIUN, ~ W3TOTOBJIIEHHBIE  CAMUMHOOYYArOIIUMHUCS.
[TpeameTs! IIsTaKUX KOJUICKITUHCOOMPAIOTCABOBPEMSIIKCKYPCHIUUAPYTUXBHEYPOUHBIX3aHATHA.

Konnexkuu uCronp3yroT TONBKO IS 03HAKOMIICHHSI 00YYalONMXCsl ¢ BHEIIHUM BHIOM
n(U3NUECKUMHU CBOMCTBAMH pa3JIMYHBIX BEIIECTB U MarepuanoB. /[l mpoBeaeHus
XUMHUYECKUXOMBITOBKOJIJIEKIIMMUCIIONB30BATHHENb3.

XuMHYeCKHepeaKTHBbIMMATEPHAIbI

OOpameHne €O MHOTHMMH BEIIECTBAMH TpeOyeT CTPOTOro COONIOACHUS TPABUI
TEXHUKUOE30IMaCHOCTH,0COOCHHOIPUBBIMIOTHEHUHOMTBITOBCAMUMHUOO yuaromumucs. Bceneooxom
MBIEMEPBINPEA0CTOPOKHOCTHYKA3aHBIBCOOTBETCTBYIOIIMX JOKYMEHTaX MMHCTPYKITHSIX,aTaKKe
BIIOCOOUSX ITITyUUTEIICH X IMHFH.

BcepeakTuBbiMaTepualbl, Hy KHbICUIATIPOBEICH U IEMOHCTPAIIIOHHOT Oy YeHHUE€CKOT 09
KCIIEPUMEHTA,TOCTaBISIOTCABOOIIIE00pa30BaTeIbHBICOPraHM3AMULIEHTPATN30BaHHOBBH/I€3apaH
€eyKOMIJIEKTOBaHHBIXHA00pOB.I [prHE00X01MMOCTUIIPHOOPETEHUS IOTIOTHUTETbHBIX PEAKTHBOB
UMaTepHaIoBCiIeyeToOpaaTbCABCIeMaTn3upOBaHHbBIEMara3uHbl.

XumMuueckas1adopaTopHasnocyaa,annaparbIMnpuoopbl

XUMHUUECKasIOCYIaNI0Apa3 IeNIIeTCIHAIBET PYIIIBL: [UIABBITIOTHEHUSOTIBITOBOOyJaIOIIUMHU
CSIU 17151 IEMOHCTPALlMOHHBIXOIBITOB.

[TpuGopsl, ammapaTsl ¥ YCTAaHOBKHM, HCIIOJb3yeMble Ha Yypokax xumuu B 10-11
KJIaccaX,KJIaCCU(UIUPYIOT HAa OCHOBE MPOTEKAIOIUX B HHUX (U3MUECKUX M XHUMHUYECKHX
IIPOLIECCOB CY4aCTUEMBELIECTB,HAXOAAIIUXCABPA3HBIX arperaTHbIXCOCTOSHUSX
1) mpubopel 1yt paboOTBl C Ta3aMM — TMOJIy4YeHHEe, COoOMpaHue, O4YHCTKa, CYIIKa,
MOTJIOLIEHUETA30B; PEAKLUN MEXAY ITOTOKAMU Ta30B; PEaKIIMU MEXKIY ra3aMy B JIEKTPUYECKOM
pas3psjie;peakliuiMexayra3aMUIpy MOBBIIEHHOM/IABICHNH;

2) anmapatel W TPUOOPHI NS ONBITOB C JKUJKMMH W TBEPABIMH BEIIECTBAMH —
MeperoHKa, puIbTPoBaHHUE, KPUCTAIITN3ALUS; [IPOBEICHUEPEAKIIMIMMEK Ty TBEP ABIMBEIECTBOMUIK
UJIKOCTBIO,’)KUIKOCTBIOU JKUIKOCTBIO, TBEPIBIMU BEILIECTBAMHU.

3) naTaukupH,3J1eKTPOITPOBOTHOCTH, TEMIIEPATYPBIUIP.

BrensroiiknaccupukanuHaxoauTcsyyeOHasanmnaparypa,npeiHasHaqeHHAS I U3y Y CHUST
€0PETHYECKUXBOIPOCOBXUMUU: IS IEMOHCTPAIIMUAIEKTPOIIPOBOJHOCTUPACTBOPOB U JIBHIKEHUS
HMOHOB B AIIEKTPUYECKOM 1oJIe, JUISL U3Yy4EHUS CKOPOCTH
XUMHYECKONPEaKITMMMXUMUYECKOTOPAaBHOBECHS], SJIEKTPOJIN3a,lIepEerOHKUHE()TUUT. /1.

BcnomoraTtenbHyIOpOIbUTpaAI0 TU3MEPUTENILHBICHHATPEBATEILHBICTIPUOOPHI, pa3INYHBICTT
pUCTIOCOOIEHUS 1J1s1 BBITIOJTHEHHUSI OIIBITOB.



Mopaeau

O06beKTaMUMOAEeTNPOBAHUABX UMUUSBIISIIOTCAATOMBI, MOJIEK YJIbI, KPUCTAILIIBI,3aBOJICKHE
anmapaTthl, a TAaK)Xe XUMHYECKHE IMPOIECChl. B MpemojaBaHUM XUMHUU HCIOIB3YIOTMOICIN
KPUCTAJUTMYECKUX PENIETOK anmasa, rpadura, cepsl, docdopa, okcunma yraepona(lV),mona,
xKelesa, MeH, MarHus, MOJIEIH KPUCTAITMYECKHUX pEmeToK BOXHEHIIINX
MPEICTaBUTEIECHKIACCOBOPTAHNYECKUXCOCTMHEHU .

Bremmyckarorcss HaOopel Mojelel aToMOB IS COCTABIEHHUS  IIAPOCTEPIKHEBBIX
MOJIeTICMOJIEK Y1, BIIEPBYIO OUYepeib, OpPraHUUEeCKHUXCOEeIUHEHUH.

YueOHbICI0COOMSIHATIEYATHOMOCHOBE

BrnpouiecceoOy4eHUSIXUMUUUCIIONB3YIOTCIIETYIOIIUETa0IUIBIITIOCTOSIHHOTOOKCITOHUPOBA
Hust: «l lepnoanueckascucremaxumuueckuxanementoB/l.M1.Menneneesay,
«TabauapacTBOPUMOCTUKHUCIIOT,0CHOBAaHUHUCOJICH Y, « DIEKTPOXUMUUECKUUPSITHATIPSHKEHUME
TaJIoBY»,«BajieHTHbIeCOCTOsTHUsIaTOMAYTIAepoIa», [ [pocTpaHCTBEeHHOCUAIEKTPOHHOSCTPOSHUEM
OJIEKYJIOPTaHUYECKUXCOeTMHEHUN»U JP.

Jliss0prann3aiuucaMoCcTosITeNbHONPa00THIO0 yJaO X CIHAYPOKAX U CIIONB3YIOTPa3HO00
pasHbleInJaKTHYeCKIeMaTepHallbl: TeTpaAMHANeYaTHOHOCHOBEUINOTAENIbHbIEpaOOUN e CThI—
WHCTPYKIIUU,KaPTOUKHC3aTaHUIMUPAZHOUCTENIEHUTPYTHOCTH IITU3YUCHUSTHOBOTO
MaTepuasa,caMOIpOBEPKU U KOHTPOJISI3HAHUH.

IKPAHHO-3BYKOBbIECPEICTBA00YYCHUSI

K »9kpaHHO-3BYKOBBIM CpeICTBaM OOyUEHHs OTHOCSAT TaKue TIO0COOMs, KOTOpHIE
MOTYTOBITHBOCTIPUHSITHICTIOMOIIBIO3PEHUSIUCITYX . ITOKHHOUITBEMBI, KHHO(parMeH T, THa(QUITbM
bl, JUAMO3UTUBHI  (CHAiAbl), EOUHUYHBIE  TPAHCIAPAHTBHl Ui  rpadorpoeKTopa.
CepunTpaHcnapaHTOBIO3BOJISIOTUMUTHPOBATHIBUKEHUEITYTEMIIOCIIEI0BATEIbHOTOHATI0KEHHSIO
JHOTOTPAHCIapPAHTAHAIPYTOM.

Texunueckuecpencrsaodyuenusi(TCO)

BoNbIIMHCTBO TEXHUYECKHX CPEACTB OOY4YeHHsS HE pPa3padaThiBajIoCh CIEIUATBHO
JUTSILIKOJIbI,al3HAYaTbHOCTYKUJIOUIsIIepe 1auuno0paboTKUMH () OpMALIUK : 3TOPA3TUYHOT OPOJATIP
OEKTOPBI, TEJIEBU30PBL, KOMIBIOTEPHIUT. 1. BydeOHo-
BOCIUTATEILHOMIIPOIIECCEKOMITBIOTEPMOKETHCIIONB30BAThCAAIAPEIICHUA3a/JaYHaAyYHOHOpTaHH
3alUUATPYIQ YIUTETIS.

[Ipy  uWCHONB30BAaHUM  TEXHHUYECKUX CPEACTB OOy4YeHHUS CleIyeT  Y4HUTHIBATh
BpEMEHHbIEOTpaHWYEeHUs, Hanaraemble CaHuTapHbIMU TmpaBuigamMu U Hopmamu (CanlluH).
HenpepriBHasIIPOA0 KU TENBHOCTHAEMOHCTPALIMMBUIEOMATEPHAIOBHATEIEBU3HOHHOMAKPAHENH
aboJIBIIIOM JKpaHE C WCIOJIb30BAHUEM MYIBTUMEIUITHOTO MPOEKTOpa HE JIOJDKHA MPEBBIIIATH
25vuH. Takoexxeorpanndenne(He0oIee2 SMUH )pacpOoCTpaHIETCIHAHETTPEPHIBHOCHUCIIOIB30BAHH
E€MHTEePAKTUBHONJOCKUUHAHEPEPHIBHYIOPAOOTY 00 yIarONIMX CIHATIEPCOHATEHOMKOMIIBIOTEPE. Y
POKOBCHCIIONb30BAaHUEMTAKHX TEXHUUECKUXCPECTBOOYyUEHUS, KaKTEIIEBU30P,MYIbTUMEIUITHBINATT
POEKTOP,MHTEPAKTUBHASOCKA, TOKyMEHT-KaMepa, JOHKHO ObITh He OoJiee IIeCTH B HEJEINo, a
YPOKOB, Korja oOyuaromuecs paboTtatoT HaNepCOHAIbHOMKOMIIBIOTEPE,—
HebosIeeTPEXBHEIEIIO.

ObopynoBannexkaduHeTAXUMHHU

Kabuner xumuu J0MKeH OBITH O0OpPYIOBaH CHENHATBHBIM JIEMOHCTPAIIOHHBIM
ctosoM.Jlyis06ecnedeHNsUTy I e BUTMMOCTH IEMOHCTPALIMOHHBICTOJIPEKOMEH, Ty eTCAYCTaHABIIN
BaThHATOIUYM.

B xabuHeTax XMMHHYCTAaHABIMBAIOT JIByXMECTHbIEYYEHUUYECKHE JTAOOPATOPHBIE CTOJIBIC
MOJIBOJIKOM DJJEKTPOIHEPTHH. YUCHHUECKHUE CTOJBI JODKHBI MMETh IMOKPBITHE, YCTOWYUBOE
KJIEHUCTBUIO arpecCUBHBIX XHMHUYECKHUX BEIIECTB, W 3alllUTHbIE OOPTUKH IO HaPYXKHOMY
kpato.KaOuHeTsl XUMUU OOOPYAYIOT BHITSDKHBIMH IIKadaMu, pacrlojOXKEHHBIMUA Y HapyKHOU
CTEHBIBO3JIECTONAYUHUTEN . JIImpoBeIeHH1a00paTOPHBIXONTBITOBUCIIONB3YIOTTOIBKOMUHHU -

CHUPTOBKHU.
Y4eOHBIeTOCKUT0JDKHBIOBI TEU3TOTOBICHBIM3MATEPHATIOB, MMECIOIITUXBBICOKYIOQ/ITE3UIO  C
Marepuaiami, HCIIOJIb3YEMBIMU TUIS IMMChMa, XOpOIIO OUUIIATHCS BJIAXKHOU

T'yOKOH,0BIThU3HOCOCTOMKUMHU, UMETHTEMHO-3€JICHBINIIBETHAHTUOTMKOBOCTIOKPBITHE. Y UeOHBIE



JOCKHO00PYyIOTCO(DUTAMU,KOTOPBIETOIIKHBITPUKPETIIAThCAKCTeHeHa0, 3MBBILIIEBEPXHETOKpast
JIOCKHMH BBICTYyIaTbBIIEpEa HapaccTosiHNueD,6 M.

TeneBU30psl yCTaHABIMBAIOT Ha CIENHAIBHBIX TymMOax Ha BeicoTe 1,0—1,3 ™M or
nona.llpu mpocMoTpe Tenenepenay 3puTeNIbCKUE MECTa JIOJDKHBI PaciioiararbCsi Ha pacCTOSTHUHU
HeMeHee2 MOT SKpaHaI0riia3 00y4aromuxcsl.

JlisMaKCcUMaTbHOTOMCIIONb30BaHHU JHEBHOIOCBETAUPABHOMEPHOT OOCBEIIEHUSY4€0OHBIX
MIOMENIEHUH HE CIeAyeT pa3MeniaTh Ha MMOJOKOHHUKAX IIWPOKOJIHUCTHBIE PACTEHHUS,CHHKAIOIINE
YPOBEHD €CTECTBEHHOTI' O OCBELICHUS. Bricora pacreHuit HE JIOJDKHA
npeBbImaTh 1 ScM(oTnooKkoHHKKA). PacTeHusIe1eco000pa3Hopa3MeniaTbBIepEeHOCHBIXIIBETOYHHII
axBBICOTON65—70cMOTIOIANIIN TI0/IBECHBIXKAIITIOBIPOCTEHKaXMEXYOKHAMH.

Jng0TAeTKny4e0HBIX TOMEIIEHU M CIIONB3YI0TMATepUAIBINKPACKH,CO3/1AI0IIIMEMATOBYIO
MOBEpXHOCTh. Jlmst CcTeH y4eOHBIX TIOMEUICHWH  ClIeyeT  HCIOJBb30BaTh  CBETIIBIC
TOHAXENTOT0,0€KEBOT0,PO30BOT0,3€TICHOT0,T0OTy00TOIIBETOB; IJIsIBEPEH,0KOHHBIX paM—
OCIIBIAIBET.

Kabunerxumun1omxeHObIThOCHAIICHX 0JIOAHBIMUT OPSTYUMBO1I0CHA0)KEHUEMUKaHATH3a1]
uen.
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