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IHosicHUTeIbHAA 3aMHCKAa

PabGouass mporpamma coctaBieHa st paborel mo ydeOHumkam O. C.
l'abpuensina  «Xwumus.  bazoBelii  ypoBenb» gusa 10, 11  kmaccos.
Pabouass mporpamma cpegHero (IOJHOro) oOIIeTo o0Opa3oBaHUS II0 XUMHH
cocTaBjieHa Ha ocHoBe denepajbHOr0 TIOCYIapCTBEHHOIO 00pa30BaTEIbHOIO
craHmapra obmiero oOpa3oBaHus. B Hel Takke YYUTHIBAIOTCS OCHOBHBIC HICU
nosioxkeHust [lporpammMel pa3Butus U (GOPMHUPOBAHUS YHUBEPCAIHHBIX YUEOHBIX
JIEHCTBUN 11 CPEIHETO OOIIero 00pa3oBaHMUSI.

B paOoueit mporpamme NpeayCMOTPEHO pPa3BUTHE BCEX OCHOBHBIX BHUJIOB
JeSITEJIbHOCTH OOy4YaeMblX, MNPEACTaBJICHHBIX B IporpaMmax JJjisi HadaJlbHOI'O
o0miero W OCHOBHOTro o01miero o6paszoBanusi. OJHAKO COAEp)KaHUE JTaHHOM
paboueit mporpaMMmbl HUMEET OCOOEHHOCTH, OOYCJIOBJICHHBIE, BO-TIEPBBIX,
MPEIMETHBIM COJIEp’)KaHHUEM U, BO-BTOPBIX, IICHXOJIOTHYECKHUMH BO3PACTHBIMU
0COOEHHOCTSAMHU 00yUaEMBbIX.

I[Ipy w3ydyeHUH XWUMHUHM, TAE BEAYUIYI0 pOJIb WrpaeT MO3HaBaTelIbHAs
JIeSITEJIbHOCTh, OCHOBHBIE BUJIbl YUEOHOM J1€ATEILHOCTU OOYyYaroIIMXCsl Ha yPOBHE
y4eOHBIX  JEWCTBHM  BKIIOYAIOT YMEHHUS  XapaKTepH30BaTh, OOBSICHATH,
KJIacCU(UIIMPOBATh, BIJIAJE€Th METOJaMH HAy4YHOT'O II03HAaHHUS, MOJIHO M TOYHO
BbIp@XXaTh CBOM MBICIIH, apryMEHTHUpPOBaTh CBOIO TOYKY 3peHHs, padoTaTh B
rpymnme, MNpeiCTaBIsATh U COOOIIaTh XUMHUYECKYIO HH(MOpPMAlMIO B YCTHOH U
MUCBMEHHOM dopMe u Ip.

OnHoil M3 BaKHEHWIIMX 3a7lad OOy4deHHUsI B CpeIHeM IIKOJIe SBIISIETCS
MOArOTOBKAa OOyYalolMXCcsl K OCO3HAaHHOMY UM OTBETCTBEHHOMY BBIOOpY
JKU3HEHHOTO M TipodeccuoHasibHOro myTtu. OOydaromuecs: JOMKHBI HAyYHUTBHCS
CaMOCTOSITEILHO CTaBUTh 1I€JIH U ONPENIEIATh ITYyTH UX JIOCTUKEHHUS, UCTIOIb30BaTh
NpUOOPETEHHBIH B MIKOJE OMBIT JEATEIHbHOCTH B pPEaIbHON XKU3HU, 32 paMKaMH
y4eOHOro mpoiiecca.

CornacHo 00pa3oBaTelbHOMY CTAHIAPTY 21AGHbIE UeIU CpedHe20  00uje2o
00paA308aHUsL.

1) ¢QopmMupoBaHHUE IEJIOCTHOrO IMPEJACTABICHUS O MHPE, OCHOBAHHOI'O Ha
MpUOOPETEHHBIX 3HAHUAX, YMEHHUSX U CIIOCO0aX AESITEIbHOCTH;

2) mpuoOpeTeHHe OombITa Pa3HOOOpPa3HOM NESATEILHOCTH, OMNbITa MO3HAHUS U
CaMOTIO3HaHUS;

3) HOAroToBKa K OCYIIECTBIIEHHIO OCO3HAaHHOTO BbIOOpa WHIMBUIYaTbHOU
o0pa3oBaTebHON UIU PO EeCCUOHATIBHON TPACKTOPHUH.

Bonb1ioii Bkiaa B JOCTHXKEHUE 3TUX 1eJIel CpeHero 00Iero oopa3oBaHrs BHOCUT
u3yyeHue Xumuu, Komopoe npu3eano opecneyums.

e (QopmupoBaHHE CHUCTEMBl XHUMHYECKHX 3HAaHUM KakKk KOMIIOHEHTa
€CTECTBEHHOHAYYHOU KapTUHBI MUPA;

e pa3BUTHE JIMYHOCTH OOYUYAIOIINXCS, UX UHTEIUIEKTYaIbHOE U HPAaBCTBEHHOE
COBEpIICHCTBOBaHUE, (OPMHUPOBAHHWE Yy HHUX T'YMaHUCTHYECKHUX OTHOIICHUH U
AKOJIOTHYECKH [1eJIecCO00Pa3HOT0 MMOBEACHUsI, B OBITY U TPYAOBOI NEATEIILHOCTH;

e BBIPAOOTKY y OOydYaromIMXCsl MOHHUMaHUs OOIIECTBEHHONH MOTPEOHOCTH B
pa3BUTUM XUMHH, a Takke (PopMUpOBaHHE y HHUX OTHOIICHUS K XHUMHHU Kak
BO3MOJKHOM 00JIacTH OyayIleil MpakTUIeCKOU AesITeNbHOCTH;

e ¢QopmupoBaHne ymeHHH Oe30MacHOro oOpalleHuss ¢ BelleCTBaMU,
HUCMOJIb3yEMbIMU B TIOBCEJTHEBHOM KU3HU.

Ienn u3yyeHuss XuMuM B cpeHeH (MOJIHOM) IIKoJIe:

® (I)OpMI/IpOBaHI/Ie y o6yqa}omnxcsl YMCHHUA BUIACTHL U INIOHUMATh HCEHHOCTb
06p330B3_HI/IH, 3HAYUMOCTh XHMHUUYCCKOI'O 3HaAaHUA OJId KaXI0oro 4ciIo0BCKa,



HE3aBHCHUMO OT €T0 NPpO(EeCCHOHANTBLHON AesITeIbHOCTH;

* ¢opMupoBaHHE y OOYYAIOIIMXCA YMEHUU pas3nudaTh (PaKThl U OIECHKH,
CPaBHHUBATH OLICHOYHbIE BBIBOJbI, BUJIETh UX CBA3b C KPUTEPHUSIMHU OLIEHOK U CBSI3b
KPUTEpPUEB C OIPEHECICHHOW CHCTEeMOM IeHHOCTeH, ¢OpMyIupoBaTh U
00OCHOBBIBATh COOCTBEHHYIO TTO3UIIHIO;

* ¢dopMupoBaHHE y 00yJaIOIINXCS [IETOCTHOTO MPEICTABIICHUS] O MUPE U POIIH
XUMHUH B CO3/IaHUM COBPEMEHHOM €CTECTBEHHOHAayYHOW KapTHUHBI MHpa; YMEHUS
OOBSICHATP OOBEKTbI U IMPOLECCHl OKpY)Karole JeHCTBUTEIBHOCTH —
IIPUPOAHOMN, COLMAIBHOM, KYJBTYPHOH, TEXHUYECKON Cpenbl, — HCIONb3Yys I
3TOr0 XUMUYECKUE 3HAHUS;

* mipuoOpeTeHHe OOYYaIOIIMMUCS OIbITa Pa3HOOOPA3HOU JESTEIIHLHOCTH,
OIbITa TIO3HAHWS W  CAMOIO3HAHWS; KIIIOYCBBIX HABBIKOB, HMEIOIINX
YHUBEPCAILHOE 3HAYCHHE JJIsI PA3JIMYHBIX BHIOB JEATSIHBHOCTH (HABBIKOB
peuieHust npoOjieM, TIPUHSATUS PEIIeHU#, TIOMCKa, aHajiu3a U 00paboTKu
nHpOpMai, KOMMYHHUKATUBHBIX HAaBBIKOB, HABBIKOB W3MEpPCHUI, HABBIKOB
COTPYAHUYECTBA, HABBIKOB 0O€30MacHOro oOOpamieHuss ¢ BEIIeCTBAMH B
TMTOBCEHEBHOM KU3HH).

LleHHOCTHBIE OpPHEHTHUPHI COAEpP)KaHUSI Kypca XUMHU B cpelHei (MOoIHOI)
LIIKOJIE HE 3aBUCST OT yPOBHS U3yUYEHUS U ONPENEIISIOTCS ClIeIM(PUKO XUMUH KaK
HayKku. [IoHATHE «LIEHHOCTH» BKIIIOYAET €IMHCTBO OOBEKTHUBHOIO (CaM OOBEKT) U
CyOBEKTUBHOIO (OTHOIIEHHE CyOBEeKTa K OOBEKTYy), II03TOMYy B KaudecTBe
LIEHHOCTHBIX OPUEHTUPOB XUMHUYECKOTrO OOpa30BaHUS BBICTYIIAIOT OOBEKTHI,
HU3y4yaeMble B Kypc€ XHMHH, K KOTOPBIM Yy ydamuxcs (popMHUpYyeTcsi LIEHHOCTHOE
oTtHoureHue. IIpn >ToM Beaylyro poiab HUIparOT MO3HABATEIIBLHBIEC LIEHHOCTH, TaK
KaK JTaHHBIM y4ueOHBIH IpeIMeT BXOIUT B IpyIIly MNPEAMETOB I1O3HABATEJIbHOIO
LIMKJIA, TJIaBHAS 1€JIb KOTOPBIX 3aKI0YACTCS B U3yYECHUU IPUPOIBI.

OCHOBY NO3HaBaTEJIbHBIX LIEHHOCTEH COCTABJIAIOT HAyYHBIC 3HAHUS, HAYYHBIC
METOJbl MO3HAaHUs, a LIEHHOCTHBIE OPHEHTAlMH, (OpPMHUpPYEMbIE y ydalluxcs B
MPOLIECCE N3YYECHUS] XUMHUH, [IPOSIBIISIFOTCA:

¢ B IIPpHU3HaHUHU LHECHHOCTHU HAYYHOI'O 3HAHU:A, €0 HpaKTquCKOfI 3HA4YUMOCTHU,
JOCTOBCPHOCTH,

* B I[EHHOCTU XHMMHUYECKHUX METOJOB HCCJEJOBaHUS >KMBOW M HEKUBOU
MPUPO/IbI;

* B MOHUMaHUU CJIO)KHOCTH W TIPOTUBOPEYHMBOCTH CaMoOro mpoiecca
MO3HAHUS KaK U3BEUHOI0 cTpemiieHus K McTune.

B kadecTBe OOBEKTOB IIEHHOCTEH Tpylla W ObITa BBICTYIIAIOT TBOpYECKAs
co3umareibHasl JIeATeIIbHOCTh, 3J0POBBIM 00pa3 JKW3HH, a IIEHHOCTHBIC
OpPUCHTAIIMHM  COJICpP)KaHUs Kypca XUMHHU MOTYT pacCMaTpuBaTbCs  Kak
(popmupoBanue:

* YBaXUTEJIBHOIO OTHOILIECHUS K CO3UAATENbHOMN, TBOPUECKOMN AESITEIbHOCTH;
MMOHUMAaHHSI HEOOXOAUMOCTH 3J0POBOr0 00pa3a )KU3HU;

* MOOTpeOHOCTM B OE3yCIOBHOM  BBIMIOJHEHUH TMpPaBUI  OE30MacHOTO
HUCMOJIb30BAaHUS BEILLIECTB B OBCEAHEBHOM )KU3HHU;

* CO3HATENBHOTO0 BhIOOpa OyayiIel mpodecCuoHaIbHOMN IeITEIbHOCTH.

Kypc XUMUH oOmanaer BO3MOKHOCTSIMU JUIsE dbopmMupoBaHus

KOMMYHHUKAaTUBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTAaBJIANOT IMPOLICCC O6H_ICHI/I$I,
IrpaMOTHas pCUb.

IleHHOCTHBIE  OpHWEHTAllMM Kypca HampaBJC€Hbl HAa  BOCIHTAaHUE Y
00yYaronuxcs:



¢ MIPaBUJIBHOI'O MCITOJIB30BaHUs XUMHUYECCKOM TCPMHUHOJIOTUHN U CUMBOJIMKH;

® HOTpe6HOCTI/I BCCTHU Juajaor, BBICJIYIIINBATb MHCHHC OIIIIOHCHTA,
y4acTBOBAaTh B JUCKYCCHU;

* CIOCOOHOCTH OTKPBITO BBIPAXaTh M ApryMEHTHPOBAHO OTCTAaWBaTh CBOIO
TOYKY 3PEHHUS.

O0mas XxapaKkTepuCTHKA y4eOHOro Kypca

XKectkuii TUMUT BpeMEHHU, OTBEACHHBIM Ha M3y4YEHHE XUMHH Ha 0a30BOM
YPOBHE, U COOTBETCTBHE 0Opa30BaTEIIbHOMY CTAaHAAPTY ONPEICITNIN TIIATEIbHBIH
0oTOOp colepKaHUsI Kypca XUMUM, KOTOPBIA MO3BOJIUT:

® COXpPaHWUTH JIOCTATOYHO LEJOCTHBIM M CHUCTEMHBIM KypC XUMHH, KOTOPBIN
(popMmupoBasics Ha NPOTSHKEHUU JECATKOB JIET, KaK B COBETCKOH, TaKk U B
POCCHICKOM LIKOJIE;

e OCBOOOIWUTH KypC OT W3JIMIIHE TEOPETU3UPOBAHHOTO U  CIOXHOTO
Marepuana, s OTpadOTKH KOTOPOTO TPeOyeTCs HEMAJIO BPEMEHU;

® MAKCHUMAJIBbHO COKPATUTBh TY OIMUCATCIIbHYIO 4AaCTh B COJACPKAHUU y‘IG6HOI>i
JIUCIIUTUTAHBI, KOTOpasi HOCUT Cyry0O YacTHBIM XapakTep W yMECTHa, CKOpee, st
MpOoQUIIBHBIX IIIKOJ U KJIACCOB;

e BKJIOYUTH B KypC MaTepuall, CBSI3aHHBI C IIOBCEJHEBHOM >KU3HBIO
YeJIoBeKa, ¢ Oyaymieil mpodeCcCHOHAILHOU JIEATEIbHOCTHIO BRIMMYCKHUKA, KOTOPast
HE UMEET APKO BBIPAKEHHOM CBSI3U C XUMHUEH.

MeTo0/I0TUYeCKO OCHOBOM ~ TOCTPOEHUS  y4eOHOTO  COJACpKAHUS XUMHUU IS
cpenHeil IMmKoJibI 0a30BOr0 YpOBHS SIBUWIACh UOesA UHMePUPOGaHHO20 Kypcd, HO He
ecmecmeo3HaHUA, @ XUMUU.

CTpykTypa mnpemjaraeéMoro Kypca pemiaeT ABe NpoOiemMbl HHTErpaluyd B
oOyuenun xumuu. llepBast — 3TO0 eHympunpeomemnas umnmezpayus y4eOHOU
JUCHUIUIMHBL  «Xumusi». HWMnaes Takod HWHTErpalyu JUKTYET CIEAYIOLIYIO
OUYEPETHOCTh H3YyYEHMs pa3JieJOB XUMHUM: BHadajie H3y4daeTcsi OpraHu4YecKas
XUMHUS, a 3aTeM — XUMHUs o0mias. Takoe CTPyKTypUpOBaHUE OOYCIIOBIEHO TEM,
4yTo 0000IlIeHne coAep>KaHusl MpeIMeTa MO3BOJISIET Ha 3aBepIIalolleM JTarlie
copMUpOBaTh Y BBIMTYCKHUKOB CPEIHEH IIKOJIbI MPEJCTABJICHUE O XUMHUHU KakK O
LICJIOCTHOM HayKe, II0Ka3aTh €IWHCTBO €€ TMOHSITHUM, 3aKOHOB U TEOpPHi,
YHUBEPCAJIBHOCTh M MNPUMEHUMOCTh HUX KakK I HEOPraHUYEeCKOM, Tak W Ui
OpPraHUYEeCKON XUMUH.

Bropass — 310 Mmexcnpeomemnan unmeepayus, O3BONSAIONIAs HAa 0a3ze XUMUU
00BEeIMHUTH 3HaHUS MO (U3UKE, OMOJIOTrUM, reorpaduu, SKOJIOTUU B €AUHOE
IMMOHUMAHUE OPUPOJIBI, T. €. CPOPMHUPOBATH LEIOCTHYIO €CTECTBEHHOHAYYHYIO
KapTUHY OKPY>KarolIero Mupa. ITO NO3BOJUT CTAPIIEKIIACCHUKAaM OCO3HATh TO,
4TO 0€3 3HaHUM MO XUMHHU BOCIIPUATHE OKPY’KAIOIIEro MyUpa OyJIeT HEMOJIHBIM U
yiepOHbIM, a JIFOJIU, HE TTOJTYYHUBIINE TAKUX 3HAHUU, MOT'YT CTaTh HEOCO3HAHHO
OMNACHBIMHU /ISl 3TOTO MHpa, TaK KaKk XMMHYECKH HErpaMOoTHOE OOpallleHHe C
BEIIIECTBaMU, MaTepHUajlaMU U IPOLIECCAMHU I'PO3UT HEMAIBIMU O€/TaMU.

Kpome »Tux nByx BeOyIIMX HMHTErPUPYIOLIMX HUAEH, KypC pealiM3yeT U €lle
ONIHY — UHMespayur0 XUMUYECKUX 3HAHUL C 2YMAHUMAPHbIMU OUCYUNIUHAMU.
HCTOpUEH, JUTEPATypOl, MHUPOBOM XYIOKECTBEHHOW KYJbTYpOH. ODTO, B CBOIO
oyepe/lb, MO3BOJISIET CPEeACTBAMU y4eOHOTO MpeaMeTa IOoKas3aTh poJib XUMMHUHU U B
couMaJibHOW  cdepe  UeloBEUYEeCKOW  JAesITeIbHOCTH, T. €.  IIOJHOCTBIO
COOTBETCTBOBATH UJIE€sIM 00pa30BaTEILHOrO CTAHAAPTA.

Ocol0eHHocTH comep:kaHusi o0y4yeHMss XHMHHM B cpelHedl (MOMHOI) IIKOJE
00yCJIOBJICHBI CHEeIU(PUKON XHUMHUM KaK HAyKHM W TOCTaBJICHHBIMU IIEJISIMM.



OcCHOBHBIMU TIpOoOJIEMaMU XHWUMHU SBIISIFOTCS HW3YYEHHE COCTaBa W CTPOCHUS
BEIIECTB, 3aBUCUMOCTH HX CBOWCTB OT CTPOCHHS, MOJyYEHUE BEILIECTB C
3aJaHHBIMU CBOMCTBAaMH, UCCIICJOBAHUE 3aKOHOMEPHOCTEN XMMHUYECKUX PEAKLIMUA
U IyTEW YIPaBJIICHUS UMHU B LEJSIX IMOJYYECHHUs BELIECTB, MAaT€pPHUAJIOB, YHEPIrUM.
I[Tootomy B paboueil mporpaMme MO XWUMHU HAIIA OTPaXXEHUE OCHOBHBIC
COAEepKaTENbHbIC JIMHUU:

e «BemecTBo» — 3HaHHUA O COCTaBE€ U CTPOEHUM BEIIECTB, MX BAXKHEHUIIHUX
(pr3HYIEeCKUX U XUMHUYECKUX CBOUCTBAX, OMOJIOTHISCKOM JICHCTBHM.

e «XUMHUYECKasl PeaKIys» — 3HAHUS 00 YCIOBUIX, B KOTOPBIX IPOSIBIISTFOTCS
XUMHUYECKHE CBOWCTBA BEIIECTB, CIIOCOOAxX  yIPaBJICHUS XUMUYECCKUMH
OpoILEecCaMu.

e «lIpumeHenne BEMIECTBY» — 3HAHUS U ONBIT MPAKTUYECKON AEATEIBbHOCTH C
BEIIECTBAMH, KOTOPbIE HanboJiee YacTO yHOTPEeOJISIOTCSI B MOBCEIHEBHOM KU3HHU,
IIAPOKO HCIOJB3YKOTCA B IPOMBINUICHHOCTH, CEJIBCKOM  XO3SIMCTBE, Ha
TpaHCOOPTE.

o (SI3BIK XMMHUM» — CHCTEMa BAaXKHEUIIMX TMOHSITHA XWMHU U TE€PMHUHOB, B
KOTOPBIX OHHM ONHWCHIBAIOTCSA, HOMEHKJATypa HEOPraHWYECKUX BEIIECTB, T. €. HUX
Ha3BaHUs (B TOM YHCIJIE U TPUBHAIBHBIC), XUMUUECcKUe (OpMYJIIBI U YpPaBHEHUS, a
TaK>Ke IMpaBuja MepeBojia HHPOpPMAIIUA C €CTECTBEHHOTO SI3bIKA HA SI3BIK XUMHUHU U
oOpaTHo.

Mecto npeamera B y4yeOHOM nJiaHe

denepanbHbIA rocyaapCTBEHHBIN oOpa3oBaTeIbHbBIN cTaHgapT
npeaycMaTpUBaeT H3y4YEHUE Kypca XUMHUU B cpeaHed (ITOJIHOM) IIKOJIE Kak
COCTaBHOM 4acCTH MpeaMEeTHOU o0acTu «EcTecTBEHHOHAYYHBIC TIPEIMETHDY.

B bazucHoM y4yeOHOM TutaHe cpeaHed (MOJTHOM) IIKOJBI XUMUSl BKIIFOYCHA B
pazaen  «Conepxanue, ¢dopMupyeMoe  y4YacTHHKaMH  0Opa30BaTEIbHOIrO
npoiecca». OOyyaronyecss MOryT BbIOpaTh /ISl U3YUE€HUSI WM UHTErPUPOBAHHBIN
KypC €CTECTBO3HAHUs, WJIM XMMHUIO, KaKk Ha 0a30BOM, TaKk U Ha YriryOJIE€HHOM
YPOBHE.

Pabouas nmporpaMmma mo XuMHUH JUIsI CpeIHETO (MOJITHOTO) O0IIero oOpa3oBaHMs
Ha 0a30BOM YpPOBHE COCTaBJICHAa M3 pacueTa 4acoB, yKa3aHHbIX B ba3zucHom
yueOHOM I1aHe 00pa3oBaTEIbHBIX YUPEKICHUM o011ero oopa3zoBanusi: no luacy B
HEJEeIO.

Pe3yabTaThl 0cBOCHHA Kypca

JesaTenbHOCTh yuuTedsi B OOy4YeHHMHM XUMHUU B cpelHeid (MOJHOM) MIKoje
JOJbKHA OBITH HAIlpaBJieHA HA JOCTHIKEHUE OOYYArOIIMMUCS CIEIYIOMIUX JIUYHOCHHBIX
pe3ynbmamos:

— B IICHHOCTHO-OPHEHTALIMOHHOW cdepe — ocosHaHue POCCUNUCKOU
rpaXAaHCKOM HJIEHTUYHOCTH, MAaTPUOTU3Ma, YYBCTBAa T'OPIAOCTH 3a POCCHUHCKYIO
XUMHUYECKYIO HAYKY

— B TPYIOBOH cdepe — comosHocms K OCO3HAHHOMY BBIOOPY AaibHEHIIeH
00pa3oBaTEIbHON TPAEKTOPUU WU TPYAOBOU NEATEIBHOCTH;
— B MO3HaBaTeJbHON (KOrHUTUBHOW, HHTEJUJIEKTyalbHON) chepe — ymenue

YIIPaBIISITh CBOEH MMO3HABATEIILHOM JIESITEIBHOCTBIO, 20MOBHOCHb U CNOCOOHOCMb K
00pa3oBaHHIO, B TOM YHCIIE CaMOOOpPa30OBaHUIO, Ha MPOTSHKCHUU BCEH >KU3HU,
CO3HATEJIbHOE OTHOLICHHE K HENpephIBHOMY OOpa30BaHUIO KaK YCIIOBUIO
yCIeNTHOH MpodecCuoHaIbHON U 00IIIECTBEHHOH JIesITeIbHOCTH;

— B cdepe cOepexeHUs 3M0POBbSI — npuHAmue U peaiusayus LUEHHOCTEH
310pOBOro M Oe3omacHOro oOpas3a >KWU3HHM, Henpusmue BPEIHBIX IPUBBIYEK



(kypeHnusi, yrnorpeOaeHus aJIKOroJisi, HAPKOTHUKOB) Ha OCHOBE 3HAHUM O CBOMCTBaX
HApKOJIOTHYECKUX U HAPKOTUYECKHX BEIIIECTB.

Memanpeomemuvie pe3ynomamsl 0c60eHus 8blnycCKHUKAMu cpedHeii (RoHOI) WKObL Kypca
Xumuu:

—  ucnonvzoganue yMEHHN W HABBIKOB PA3IMYHBIX BHUIOB IMO3HABATEIIHHOU
JACATCIIBbHOCTH, IIPUMCHCHHUC OCHOBHBIX METOO0B ITIO3HaHUA (CI/ICTCMHO-
WH(OPMAIIMOHHBIA aHAIN3, HAOJIIOACHNE, U3MEPEHHUE, TPOBEACHUE IKCIIEPUMEHTA,
MOJICJIMPOBAHUE, MCCIIEIOBATENIbCKAasl AESITEIbHOCTh) ISl U3YyYEHHUs] pa3IMYHBbIX
CTOPOH OKPY KaroIIeH JeUCTBUTEIILHOCTH;

— @nadeHue OCHOBHBIMHU WHTEIUICKTYaJIbHBIMH ONEpausiMH: (POPMYJIMPOBKA
TUMNOTE3bl, aHAJM3 W CHUHTE3, CPaBHCHHWE U CHUCTeMaTu3anus, O0oOIeHHne u
KOHKPCTHU3allKi, BBISIBJICHUC MPUYMHHO- CIICACTBCHHBIX CBSI3€H U TTIOMCK AHaJIOT' OB,

— nosHanue OOBEKTOB OKPYKAIOIIETO MHpPA OT OOIIEro 4epe3 oCOOEHHOE K
CANHHUYIHOMY

— YMeHue TEHEePUPOBATH UJICH U OIPEALIIATh CPEIACTBA, HEOOXOTUMBIE ST UX
peanuzanuu;

— YMeHue ONPEAeIATh NEeIW W 3aJadyd JIeSITeIbHOCTH, BBIOMpATh CpelcTBa
pcaan3aniu 0 U IPpUMCHSATH UX Ha IMMPAKTUKE,

—  UCNoONb308aHUe PATAIHBIX HCTOYHHUKOB IS TONYYEHHS XUMHWYECKOU
nHpOpMaIK, IMTOHUMAaHUE 3aBUCUMOCTH COJICpKaHUs B (OPMBI MPEJICTABIICHUS
uHpOpMAaIUH OT MeJIei KOMMYHHUKAIIUN | aJipecara;

— YMeHue TIPOAYKTUBHO OOMIATBCSI W B3aMMOJCHCTBOBATH B TIpOIlecce
COBMECTHOW  JIEATCIIPHOCTH, YyYWUTHIBAaTh TMO3WUIUA JAPYTHX  yYYaCTHHUKOB
JeATeIbHOCTH, 2 HEKTUBHO pa3peniaTh KOH(IUKTHI,

— 20mMoOBHOCMb W CIIOCOOHOCTH K CaMOCTOSITEIbHOM HMH(POPMAIITMOHHO-
IMO3HABATEJILHOM JIESITEeIbHOCTH, BKIIIOYass YMEHHUE OPUECHTUPOBATHCS B pa3INUHbBIX
WCTOYHUKAX HWHOpMALMM, KPUTHYECKH OIEHHMBATh M HHTEPHPETUPOBATH
UH(OpMaIHIO, TTOJTYyYaeMYyIO U3 Pa3IUYHbIX HCTOYHUKOB;

— YMmeHue HCII0JIb30BaTh cpeacTa HHOPMALIMOHHBIX u
KOMMYHHUKAITUOHHBIX TexHojioru (manee — WKT) B pemieHMHM KOTHUTHUBHBIX,
KOMMYHUKQTUBHBIX M OPraHU3allMOHHBIX 3aJlad C COOJII0JIEHUEeM TpeOboBaHUM
SPrOHOMUKH, TEXHUKH 0€30IMaCHOCTH, TUTHUEHBI, peCypCcoCcOepeKeH s, IPAaBOBBIX U
ATUYECKHUX HOPM, HOPM MH(GOPMALIMOHHON 0€30MacHOCTH;

— e8ladeHue S3BIKOBBIMHM CPEJICTBAMH, B TOM YHCJIE U SI3BIKOM XUMHH —
YMEHHE $ICHO, JJOTUYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHHs], HCIOJIb30BaTh
aJIeKBaTHBIC SI3BIKOBBIC CPEJICTBA, B TOM YHCJIE€ U CHUMBOJbHBIE (XHMHUYECKHUE
3HaKH, (OPMYJIbI U YPABHEHUS).

Ilpeomemuvimu pesynomamamu V3y4eHus XUMUU Ha 0a30BOM ypOBHE Ha CTYICHHU
cpeHero (MOJIHOTro) 00IIero 00pa3oBaHMs SIBJISTIOTCS:

1) B mo3HaBaTeJbHOM cdepe:

— 3HaHue (IIOHMMAaHUE) U3YYCHHBIX TTIOHATHM, 3aKOHOB U TEOPUH;

— YMeHue ONMHUCHIBATH JIEMOHCTPAIIMOHHBIE U CAMOCTOSATEIFHO MPOBEICHHBIC
AKCIIEPUMEHTHI, UCIIOJB3YS JIJISI STOTO €CTEeCTBEHHBIN (PYyCCKUN, POJTHOM) SI3BIK U
SI3BIK XUMUH;

— YMeHue KIAacCU(UIMPOBATh XUMHYECKHE DIIEMEHTHI, IIPOCThIE U CI0XKHBIE
BEIIECTBA, B TOM YHCIIE U OPraHUYECKUE COCIMHEHHS, XUMUUYECKHE PEaKIHu MO
pa3HBIM OCHOBAaHMUSIM;

— )YMeHUue XapaKTepU30BaTh M3YyYCHHBIE KJIACCHI HEOPTAaHUYECKUX U
OpPraHUYECKUX COCINMHEHUIN, XUMUUECKHUE PEaAKIINH;

— 20MOBHOCMb TPOBOAUTH XWMUYECKHN JIKCIIEPUMEHT, HAaOJII0/IaTh 3a €ro
MpoTeKaHueM, (UKCUPOBATh PE3YIbTAThl CAMOCTOSITEIILHOTO U JIEMOHCTPUPYEMOTO
SKCIIEPUMEHTA U JIEJIaTh BHIBO/IBI;



— ymeHnue (POpMYJIMPOBATH XHUMHYECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH
CBOMCTBA HEM3YUEHHBIX BEIIECTB 10 aHAJIOI'UU CO CBOMCTBAMU N3YUYEHHBIX;

— NOUCK UCTOYHUKOB XHMHYECKON WMH(pOpPMAINH, MOIyYeHHE HEOOXOIUMOM
uH(pOpMAIIMH, €€ aHaldu3, HW3rOTOBJICHHE XHUMHYECKOTrOo HH(POPMAIITHOHHOTO
MPOAYKTA U €ro IIPE3EHTALIMS;

— @n1adeHue 00s3aTeNbHBIMU CIIPAaBOYHBIMU MaTepuanamu: llepuonuueckoit
cucreMoit xumuueckux ainemeHToB Jl. 1. Menneneesa, Tabiuneil pacTBOPUMOCTH,
3JIEKTPOXUMHUYECKUM psiiom HaIpsDKEHUN METAaJIOB, psiaoM
AJIEKTPOOTPHULIATEIbHOCTH — JUJISI XapaKTEPUCTUKHU CTPOEHMS, COCTaBa U CBOMCTB
aTOMOB 3JIEMEHTOB XUMHYECKHUX 3JIeMeHTOB |-V 1mieprnonoB n oOpa3oBaHHBIX UMU
MPOCTBIX U CIOMXKHBIX BEIIECTB;

— ycmawno8leHue 3aBUCUMOCTHM CBOMCTB M IIPUMEHEHMs BAXKHEHIINX
OpPraHUYeCKUX COEAUHEHUH OT HMX XHUMHUYECKOrO CTpPO€HHUS, B TOM UYHCIE U
00YCJIOBJIEHHBIX XapaKTEpPOM 3TOrO CTPOEHUSs (IIpeAesIbHBIM WJIM HENPEAEIIbHBIM)
U HAJIMYUEM (PYHKIIMOHAJIBHBIX TPYIIIL;

— Mooenupoganue MOJIEKYJl BaXXHEHUIINX HEOPraHUYECKUX U OPraHUYEeCKHUX
BEIIIECTB;

— noHumMaHue XWUMHYECKOW KapTUHBI MHUpa KaK HEOThEMJIEMON YacTH
LIEJIOCTHOW Hay4YHOM KapTHUHBI MUPA;

2) B IIEHHOCTHO-OPHEHTAIIMOHHOU cepe — aHaau3 M OIeHKa ITOCJIEACTBUHN
JUJTST OKpY>KaroIen cpeibl ObITOBOM M MPOU3BOJICTBEHHON AESITEbHOCTH YEJIOBEKA,
CBA3aHHOW C TIPOM3BOJACTBOM U IepepalOTKON Ba)KHEWIIUX XUMHUYECKHUX
MPOAYKTOB;

3) B TpyAOBOU chepe — nposederHue XUMUIECKOTO IKCIIEPUMEHTA; pa3eumue
HaBBIKOB YUYEOHOM, MPOEKTHO-UCCIIEI0BATEIbCKOM, TBOPUECKOM JIEITEIbHOCTH TIPH
BBITIOJIHEHUN MHAWBUAYAJIIBHOTO NMPOEKTA 110 XUMHH;

4) B cdepe 3m0poBOTO 00Opaza XKU3HU — CoO00eHue TIPaBUJI 0E€30ITaCHOTO
oOpallleHUs ¢ BEIIeCTBaMM, MaTepUajlaMi U XMMUYECKUMH TpolieccaMy; OKa3aHUe
IIEPBOM IIOMOINM IIPU OTPABJICHMUAX, O0XKOTraxX M IAPYTHX TpaBMaxX, CBSI3aHHBIX C
BEIIECTBaAaMHU U J1a0OpaTOPHBIM O0OPY10OBAHUEM.

COJEPKAHUE KYPCA
ba3oBblii ypoBenb. 10—11 kiaccsbl.

ConepxaHne Kypca XapaKTE€pHU3yeTCs LEIOCTHOCTBIO U CHCTEMHOCTBIO
y4eOHOro IIpeJMeTa, Ha OCBOEHHE KOTOPOI'O OTBEJAECHO HEOOJIBbIIOE, MKECTKO
JIMMUTHPOBaHHOE ydyeOHoe BpeMs. OTtoOpaHHOe A1 6a30BOro oOydeHHsT XUMHUU
coJlep’)KaHue IO3BOJISIET M3y4aTh €ro M B pexume 1 mnu 2 yacoB B Hexeno. B
MOCJEHEM CiIy4yae y OOYYarolIuXcsl MOSIBUTCA BO3MOXXHOCTb He HpOX0oOums, d
uzyuamo, He 3HAKOMUmMbCsl, a yceausams 3TO coaepkanue. OCOOEHHO Ba)XXKHO 3TO
JUIsL TE€X Yy4Yallluxcs, KOTOpPbI€ HE HMEIOT BO3MOXXHOCTM H3y4daThb XHMHIO Ha
yIriIyOJI€HHOM YpPOBHE (M3-3a OTCYTCTBMSI TaKMX KJIACCOB B IIIKOJIE), HO TE€M HE
MeHee cOOMparoTcs c/laBaTh €AUHBIN rOCy/1apCTBEHHBIN SK3aMEH 110 XUMHU.

Kypc ueTko nenurtcs Ha IBE€ paBHBIE 110 OTBECHHOMY HA UX U3Yy4YEHHUE BPEMEHU
YaCTH: OPraHNYECKYIO0 XUMHIO U OOIIYIO0 XUMHUIO.

CTpyKkTypHpOoBaHME Kypca OpPraHMYE€CKOM XWMHUHU ONpenessaercs uaeei
pa3BUTHS ydalIuxcsi HeNpO(UIBHBIX KJIAaCCOB cpeAcTBaMu yueOHoro npeamera. C
LIEJIBIO YCUJIEHUSI POJIM JIEAYKIIUM B OOYYEHMM XMMHHU BHAdajle JaloTCsl KpaTKue
TEOPETUYECKHE CBEJACHHS O CTPOCHUM, KJIACCU(PUKAIUM, HOMEHKJIAType
OpPraHUYECKUX BEIIECTB, OCOOCHHOCTSIX pEaKLUi C UX YJaCTHEM.

CdopmupoBanHbple  TakMM  0O0Opa3oM  TEOPETHYECKHME  3HAHUS  3aTeM
pa3BUBAIOTCSI Ha (PAKTOJOTMYECKOM MaTepuaie IIpU PACCMOTPEHUM KJIACCOB
OpraHUYEeCcKUX COeUHEHUN. B cBOIO ouepenb TakoM MOAXOJI MO3BOJISIET U TIyOKe



U3Yy4YUTh CaMM Kjaccbl. Tak, OCHOBHBIE IIOJIO)KEHHUSI TEOPUH XHMHUUYECKOIO
CTPOEHUsI OpraHu4eckux coenauHeHul A. M. BbytiepoBa 3akpemsstoTcss Opu
W3Yy4YEHUHU YIJIEBOJOPOJIOB (AJIKAHOB, AJIKEHOB, AWEHOB, AJKUMHOB, ap€HOB) U HX
MPUPOAHBIX HCTOYHHUKOB (IIPUPOJHOrO Tra3za, HEPTH W KAMEHHOrO YTJIs),
KHCIIOPOJICOACPKAIIUX ~ OPraHUYeCcKUuX  COeAuHEeHui  (cmuprtoB,  ¢eHona,
aJbJICTUIOB, KapOOHOBBIX KHCIIOT, CJIOXKHBIX 3(PHUPOB, KUPOB U YIIIEBOJIOB) U
a30TCOJIEPXKAIINX OPraHUYECKUX COCNMHEHHH (aMHWHOB, aMHUHOKHCIIOT, OCJIKOB U
HYKJIEMHOBBIX KHCJIOT). 3aBEpIIaeT KypC OPraHU4eCKON XUMHUHU pa3aesl «XUMUs U
JKM3Hb», I'Ie 00yYaroluecs: 3HAKOMSITCS C TaKMMHM Ba)XKHbIMHU B IIPAKTUYECKOM U
OMOJIOTMYECKOM OTHOIIEHWHM BEIIECTBAMM M MaTepuajlaMM, KakK IUIacTMAacChl U
BOJIOKHA, (pepMEHTHI, BATAMUHBI, TOPMOHBI U JICKAPCTBA.

OCHOBHBIM  KpuTepuemM  oTOopa  (aKTHUECKOro  Marepuana  Kypca
OpPraHUYecKON XHMMHHU SIBISETCS HAEs peanr3aldu MPaKTUKOOPUEHTUPOBAHHOTO
3HaUYC€HHUSI OOBEKTOB OPTaHUUYECKON XUMHUH (COCAUHEHUMN U PEeaKIInil).

HNnes o Bexymield pojii TEOPETUUECKUX 3HAHUM B IIPOIIECCE TMO3HAHUS MHUpa
BEIIECTB M pPEaKIMil cTaja OCHOBHOW M /il KOHCTPYHUPOBAHMUsI Kypca oOIieH
xuMuu. Ha ocHOBe e€IMHBIX IIOHSTHUM, 3aKOHOB W TEOPUM XHUMHH Y
CTapUIEKJIACCHUKOB (OPMHUPYETCsl LEIOCTHOE IIPEACTaBJICHUE O XUMHYECKOU
HaykKe, O XWUMHWYECKOW KapTHHE MHpA, KaK COCTaBHOW 4YacTH €IUHOU
€CTECTBEHHOHAaY4YHOM KapTHHBI MUpA.

B kypce oOmieit XxumMuu BHaudajie YrJIyOJsSItOTCSI M PACLIMPSIOTCS 3HAHUS,
MOJIy4YeHHbIE O0y4YarolIMMUCS U3 Kypca OCHOBHOMW HIKOJIBI, O CTPOCHHUM aToMa U
BellecTBa Ha ocHOBe [lepumoanueckoro 3akoHa u Ilepuomgnueckoi cucremsl . H.
MennaeneeBa, OOMIMX CBOMCTBaX KJIACCOB OPraHWYECKUX M HEOPraHUYECKHUX
COCIMHEHUM (KHUCJIOT, OCHOBaHHWM, amM(pOTEPHBIX COCIWHEHHUI) B CBETE TEOPHUU
AJIEKTPOJIUTUYECKON Jnucconmanuu. Jlamee paccmarpuBaercsa KiacCUpUKALIMS
XUMHUYECKHUX pPEaKIMi B OPraHUYECKOW M HEOPraHMYEeCKOW XHMMHH. 3aBeplliacT
KypC 3HAaKOMCTBO CTApUIEKJIACCHUKOB C MNEPCHEKTUBAMHU Pa3BUTHUS XUMHYECKOU
HayKd W XUMHYECKOro IIPOU3BOJACTBA, C MOpoOJieMaMH OXpaHbl OKpPY’KarolIeH
Cpelbl OT XUMHUYECKOTIO 3arpsI3HEHUS U IYyTAMU UX PEIIECHU.

OPTAHMYECKA XUMHMA

HaGmionenue, mnpeamnosioxxenue, rumnoresa. [louck 3akoHOMepHOCTEM.
Hayunsbiii sxcniepumenT. BoiBo.

Teopusi cTpoeHHs1 OPraHUYECKUX COETUHEHMIT

IIpeamer oprannueckoit XuMuu. MecTo U 3HaU€HUE OPraHUYECKON XUMUU
B CUCTEME €CTECTBEHHbIX HayK. BaneHTHoCTh. Xumnueckoe crpoeHue. OCHOBHbIE
MOJIOKEHUSI TEOPUU CTPOCHUSI OPraHUYECKUX COCAUHEHHH. Venepoowuwiii crenem
opzanuyeckou moaexkynvl. Kpammnocmo xumuuecxou cesazu. IsoMmepus 1 U30MEpHI.

YFHCBOJIOI)OIILI N UX NPUPOAHBIC HCTOYHUKH

A 1 x a H bl. [IpupoaHslii ra3, ero coctaB U INpUMEHEHHE KaK UCTOYHHMKA
SHEPIMM M  XMMMYECKOro ChIpbs. ['OomMoyiormueckuii psjn — NpeaebHBIX
yriaesogoponoB. HM3omepnss m HOMEHKIarypa aikaHOB. MeTraH M 3TaH Kak
MpeAcTaBUTENN ankaHoB. CBolicTBa (TOpeHHE, pEaKIMM 3aMEIIeHUs, MUPOJIU3,
nerunpuposanue). Ilpumenenue. Kpekune u uzomepuzayus aikamos. Anxuivhvle
paouxanvl. Mexanuzm c60600HOPAOUKATLHO20 2AN02EHUPOBAHUS ANKAHOE.

A 51 K € H bl. OTWIEH KaK NpPEeACTaBUTENb aJKEHOB. llosydyeHue sTuiieHa B
MPOMBIIIJICHHOCTH (JIEeTHAPUPOBAHUE 3TaHa) U B JabopaTtopuu (JAerujpataius



sranona). CBoiictBa (TopeHHne, OpOMHpOBaHHUE, THUApATALMs, IOJIUMEPU3ALIMS,
okucieHnune pacteopom KMnO4) u npumenenue stuieHa. [lonmustunen. [Iponunen.

Cmepeopezynaprnocmo nonumepa. OcHOBHBIE IOHATHUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COeMHEHUM. Peakiinu noimMepusanuu.

Jl n e H bl. byragueH W H30IpEeH Kak MpeACcTaBUTENN IUEHOB. Peaxkuun
MPUCOCNUHEHUsI C  y4aCTHEM  CONPSDKEHHBIX  JUMEeHOB  (OpoMupoBaHUE,
MOJIUMEPHU3ALIHS, 2UOPO2ALIO2eHUPOSaHUe, cudpuposanue). HarypaabHbIl U
CUHTETUYECKHI KaydyKH. Pe3una.

A 71 K 1 H bl. AICTWIEH KaK IIpeACTaBUTENb aJKUHOB. [lonmydyenune anernnena
KapOUIHBIM U METAaHOBBIM cmiocobamu. [lonyuenue xkapouda xanvyus. CBOWCTBa
(ropenue, OpoMupoBaHHWE, TUApaTalMs, TpUMEpU3alUsi) U OPUMEHEHUE
aleTusIeHa.

A p e H bl. beH3o1 kak nipezcraBuTeNlb apeHoB. Cogpementvie npedcmasieHus o
cmpoenuu 6enzona. CBoiicTBa 6eH30i1a (rOpeHne, HUTPOBAaHUE, OPOMUPOBAHUE) U €TO
MpUMEHEHUE.

He ¢tp u cmo co 0661 ee mep ep ab ork u. CocraB HedTu. IlepepadoTka
He(PTU: MeperoHka W KpeKUHr. Pugpopmunz HUZKOCOpMHBIX HepmenpooyKmos.
Ilonamue 06 okmanogom yucie.

Kucaopoacoaep:xamme oprannyeckne coeiMHeHUs

C mu p T bl. MEeTaHOT W 3TAHOJ KakK TIPEJACTABUTESIIH NPEACIIbHBIX
OJTHOATOMHBIX crUpTOB. CBOWCTBa 3TaHOJIa (TOpPSHUE, OKHUCIICHHWE B aJlbJCTH]I,
neruaparanus). [lomyaenue (6poowcenuem enoxosvi W TUApATAIUCH ITHICHA) U
MPUMEHEHUE dTaHONA. DmuieHeauxoas. [ TIepuH KaK elle OJUH IPEICTaBUTEIb
MHOT'0aTOMHBIX CITUPTOB. KauecTBeHHast peakiysi Ha MHOTOATOMHBIE CITUPTHI.

® e " 0 1. [lonyuenue ¢deHona u3 kKaMeHHOTO yriisi. KaMeHHBIN yrojib U ero
ucroiab3oBanue. KoOKcoBaHWE KaMEHHOTO  YIUisl, BaKHEHIIHE TPOIYKTHI
KOKCOXHMHYECKOTO ITPOU3BOCTBA.

BzanmHOe BiMsiTHHE aTOMOB B MOJIeKyJie ¢eHosa (B3auMoIeliCTBUE ¢ OPOMHOM
BOJIOW W ruApOKCcHIoM HaTpus). [lonydyeHue u npuMmeHenne QpeHola.

A nwvnager unas. QopManpaerusl U aneTalbJeTU]l KaK IPEICTABUTEIIN
anpaerunoB. [louamue o kemonax. CBOWCTBa (peakilMsi OKUCIICHUSI B KHUCIIOTY U
BOCCTAHOBJICHHSI B CIUPT, pPEaKIHUs MOJIUKOHJACHCAU ¢opMabieruaa ¢
(enomom). INonmydyenne (OKHUCIIEHHEM COUPTOB) U NIPUMEHEHHE (popmalipiaeruaa u
aneranpaeruaa. deHonodopmManbaeruaHbie IUIACTMACCHL. Tepmoniacmuynocms u
mepmMopeaKmueHoCmo.

KapOOHOBB € KHCJOTBIL YKCYCHasl KUCIIOTa KaK MPEACTAaBUTEIb
MpeaeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBOMCTBA YKCYCHOM KHCIIOTBI
(B3auMOJIeHiCTBUE C METAJLIAMH, OKCUAAMH METAJIOB, THJIPOKCUIAMU METAJLIOB U
COJISIMHU; peakius dTepudukamnun). [[puymMmeHeHne YKCYCHOM KUCIIOTHI.

CnoxHB eddwupbs UuXUDP bl. CiioxkHbie YPUPHI KAK TTPOTYKTHI
B3aUMOJICHCTBUSI KUCIIOT CO CITUPTaMU. 3HAYCHHUE CJIOKHBIX d(UPOB B TIPUPOJIC U
JKU3HU YelloBeKa. OmoenbHble npedcmasumeniu KUCIOm UHO20 CMPOeHUs: OJeUH08as,
JIUHONEBASL, TUHOJICHOBASL, AKPUNOBAS, Wasenesds, OeH30UHAsL.

JKupbl Kak cioXHBIE 3(UPBI TIHIEPUHA M SKHUPHBIX KapOOHOBBIX KHCIIOT.
PacturenbHbIC U )KUBOTHBIC KUPBI, ©X COCTaB. [ MAPOJIN3 WM OMBUICHHE JKHUPOB.
Mpeuna. Cunmemuueckue morwuue cpeocmsea (CMC). Tlpumenenue xupoB. 3amena
IHCUPOB 8 MEXHUKE HENUUJEBHIM CLIDbEM.

Vrae B o s [loustne o6 yrineBomax. [7oko3a Kak MOpeacTaBUTENb
MoOHoOcaxapuaoB. [ToHsTHE 0 ABOWCTBEHHOW (DYHKIIUM OPraHUYECKOTO COSTUHEHUSI
Ha TIpUMEpPE CBOWCTB TJIFOKO3bl KAaK aJbJIeTH/Ia U MHOTOATOMHOTO CIIUPTa —



alpJAeruocupTa. bpokeHrne TIII0KO3bl. 3HAYEHUE U HPUMEHEHMUE TIJIFOKO3BI.
DpyKkmosa Kak uzomep 2n10KO03bl.

Caxapo3a Kak NpeCcTaBUTENb TUcaxapuaoB. [Ipouszsoocmeo caxapa.

Kpaxman u nemnrosio3a Kak INpeJcTaBUTENIM nojucaxapuaoB. CpaBHEHHE HX
CBOICTB M Onosiornueckas poib. [[pumeHenne 3Tux mojmcaxapuaosB.

A3OTCOIlep)KaHII/Ie OpraHn4eCcKkue COCAUHCHUS

AMuu bl. MeTWIaMHUH Kak NpEICTaBUTENb alupaTUUYECKUX aMHUHOB U
AHWIMH — KakK apomartnyeckuX. OCHOBHOCTh aMHUHOB B CPAaBHEHUHM C OCHOBHBIMHU
CBOMCTBAaMH aMMHaka. AHWIMH MW €ro CBOWCTBa (B3aMMOJCHCTBHE C COJITHOMH
KHUCIIOTOW U OPOMHOM BOAOM). B3aumHnoe énusnue amomos 8 MONEKYIAX OPSAHUYECKUX
coeOunenuli Ha npumepe anunruna. llomyuenue anununHa no peakunu H. H. 3ununa.
[Ipumenenue aHwIMHA.

AMUHOKMUCITOTSHL [ IMIMH U allaHUH KaK MPEJICTAaBUTEIN MPUPOIHBIX
aMuHOKHCIOT. CBOWCTBA AaMHUHOKHCIOT Kak aM@OTEPHBIX OPraHUYECKUX
COCIMHEHUM (B3aUMOJEWUCTBUE C IIeJlodaMu U KuciaoTtamu). OcobennHocmu
ouccoyuayuu AMUHOKUCIONM 8 800HbIX pacmeopax. bunonaphneie uonsl. OOpazoBaHue
TMOJTUTICTITUAOB. AMUHOKAITPOHOBAsI KHUCJIOTA KaK MPEACTABUTEIh CHUHTETHYECKUX
aMHUHOKHUCIOT. [lOHSITHE O CHHTETHYECKHX BOJIOKHAX Ha MpPHUMEpPE KaIlpoHa.
Amunokuciromawi 8 npupooe, ux buono2uieckas pov. Hezamenumovle aMUHOKUCIOMBL.

be 5k u. benku kak nonunentuasl. CTpykTypa 6enKkoBbIX Mojiekya. CBoiicTBa
O0enkoB (ropeHue, TUPOoIn3, IIBETHBIE peaKkiun). buomoruyeckast pojb OEIKOB.

Hyxkxa1euHoBB € KU CI O T bl. HykJIeMHOBbIE KHCIOTH Kak
nonuHykjaeoTuabl. Ctpoenue nykieoruaa. PHK u JIHK B cpaBuenuun. Mx posib B
XpaHEHWH W Tepeade HaciaeACTBeHHOW wuHMopmanmu. [lonamue o 2eHHOU
UHIICeHepulU U OUOMEXHOTIOSUU.

I'eneTtuue ckasicBsI3b MEX/JAY KJJa CCaMHM Opra HU4Y4EeCKHUX CO¢€
JTUHEeHUU. lloHATHE O TEHETHUYECKOU CBSI3U U T€HETUYECKUX psiiax.

XuMHA ¥ KU3HD

IImactmaccer wm BonokHa. [lomuMmepuszaims U MOJTUKOHASHCAIIUS KaK
CHOCOOBI  TMOJYYSHHUSI CHHTETHYECKHUX BBICOKOMOJCKYISIPHBIX COCIHUHCHHUM.
ITomyyeHne WMCKYCCTBEHHBIX BBICOKOMOJICKYJISIPHBIX COCIMHECHUH XUMHYECKOU
MoudUKanue NPUPOAHBIX nouMepoB. CTpoeHHE TOJIMMEPOB: JIMHEHHOE,
MPOCTPAHCTBEHHOE, CETYATOE.

ITonsaTrne o macTmaccax. TepMoIUIaCTHYHBIC U TEPMOPEAKTUBHBIC MOJTUMEPHI.
OTtnenbHBIE TIPEACTABUTEIIM CHUHTETHYECKUX W HCKYCCTBEHHBIX ITOJIMMEPOB:
(penonodopmanbaeruIHbIC CMOJIBI, TOTUBUHUIXIIOPUI, TS(PIIOH, IEJITYIOU.

[lonsiThe O XUMHYECKHMX BOJIOKHaxX. HarypanbHble, CHHTETHYECKHE U
HMCKyCCTBEHHbIEC BOJIOKHA. Knaccudukanuus u oTaeabHbIe TPEACTaBUTENIN XUMUYECKHUX
BOJIOKOH: alleTaTHOE (TPHAICTATHBIN IIENK) U 6UCKO3HOE, GUHULXIOpUOHOE (Xa0put),
noaunumpuivroe (Humpon), noauamuonoe (kanpou, naiion), noausgupnoe (1ascan).

® epwMeHT . PepMeHTHI KaKk OMOIOTHMYECKUE KaTaau3aTOpbl OEIKOBOU
npuponsl. Iloustue o pH cpeapl. OCOOEHHOCTH CTPOEHHST U CBOWCTB
(cenekTUBHOCTH U 3(PPEKTUBHOCTH, 3aBUCUMOCTh JICHCTBUS OT TeMIiepatypsl u pH
cpeasl  pactBopa) (epMEHTOB IO CPaBHEHUIO C  HEOPraHUYSCKUMU
Karanu3zatopamMu. Poinb pepMEeHTOB B KU3HEACITEILHOCTH >KUBBIX OPraHHU3MOB U
MPOU3BOJCTBE.

B u t a M u H bB. IlloHarue o BuramMuHax. Buasl BHTaAaMHUHHOM
HenoctarouyHocTH. Knaccudukarnuss BuramMmuaoB. Buramun C kak TpeAcTaBUTEINb



BOJOPACTBOPUMBIX ~ BUTAMMHOB U  BUTaMMH A Kak  IPEACTaBUTEIb
YKMPOPACTBOPUMBIX BUTAMUHOB.

I'o p M 0 H bI. [ToHSITHE O TOPMOHAX KaK OMOJIOTHYECKHA aKTUBHBIX BEIIECTBAX,
BBINOJIHAIOIIMX DJHJAOKPUHHYIO PEryJsLHI0 >KA3HENACSITEIbHOCTA OPraHU3MOB.
Baxxneiiimue cBoOWCTBa TOPMOHOB: BBICOKash (DU3MOJIOrMYEcKass aKTHBHOCTb,
JUCTAaHIIMOHHOE JEWCTBHUE, ObICTpOe paspylieHue B TKaHsAX. OTaenbHble
MPEeACTaBUTEIIM TOPMOHOB: HMHCYJIMH W anpeHanuH. [IpoduiiakTka caxapHOTO
nuadera. [lonamue o cmepouoHvIX 20pMOHAX HA NPUMEPE NOI0BbIX 20PMOHOS.

Jlex ap cTB a. JlekapcTBeHHast XUMUS: OT SITPOXUMHUH U (hapMaKOTEpaTHU 110
XAMHOTEpanui. AHTHOHMOTHKH © JUcOakTepro3. HapkoTwmyeckue BeliecTna.
Hapkomanwusi, 60pbba ¢ Hell 1 mpoHITakTHKA.

Pemienne 3 a 1a 4 mo opraHnye CK Ol XMMH HU. PemieHue 3aj1ad Ha BBIBOJI
(popMynbl OpraHMYECKUX BEIIECTB IO MPOJAYKTaM CTrOpaHUs U MAcCOBBIM J0JISIM
JJIEMEHTOB.

JdemoncTpanuu. [1naBnenue, oOyrimBaHue U ropeHUE OpraHNYeCKUX BEIIECTB.
Mopenu  MOJIEKYJlT  TIPEJICTAaBUTENIEM  Pa3IUYHBIX KJIACCOB  OPraHUYECKUX
coenuHeHui. ['opeHne weraHa, »>TuiieHa, areTuieHa. (OTHOIIEHWE MeTaHa,
STWJICHA, alleTHJIeHa W OEH30Jla K pacTBOpaM IIepMaHTraHaTa Kajdus U OpOMHON
Boze. [lomydyenune »THieHA peakiueid aerujapaTaliid dTaHOJa, aleTUJIeHa —
THAPOJIU30M KapOuja Kajblus. Pa3zjiokeHne Kaydyka TpW HarpeBaHUH,
WCTBITAHUE TIPOAYKTOB PA3JIOKEHHUsI Ha HempeaeabHOCTh. Kosuiekmusi oOpas3moB
HepTH U HEPTENMPOAYKTOB, KAMEHHOTO YTIJSI M TPOIYKTOB KOKCOXHMUYECKOTO
npousBoacTBa. OKHCIIEHHWE crUpTra B anbAeruy. KadecTBeHHbIE peaKIMu Ha
MHOTOAaTOMHBIC CIUPTHL. PacTtBopumocTh (eHomra B Boae TIpU  OOBIYHOU
TeMmneparype W npu HarpeBaHuu. KadecTBeHHBIE peakinuu Ha (eHos. Peakims
«CEepeOpsTHOTO 3epKajia» aldbJACTHIOB W TIIIOKO3bl. OKHUCICHHUE abJCTHIIOB U
TJIFOKO3BI B KUCIIOTY ¢ momotibio ruapokcuaa meau (11). KauecrBeHnas peakmus Ha
kpaxmai. Komekius 3¢pupHbpix Macen. Komutekmuys riactMace 1 U34S U3 HUX.
Komeknipsi MCKYCCTBEHHBIX BOJIOKOH W HU3JeIUd W3 HUX. B3aumopaencrBue
aMMHaKa M aHWJIMHA C COJITHOM KHCIO0TOW. Peaknusi aHWiMHA ¢ OpOMHOM BOJOM.
JlokazarenbCcTBO Hanudusl (PYHKIIMOHAJBHBIX TPYIN B PacTBOpaX aMHUHOKHCIIOT.
PactBopenue u ocakaenue 6enkoB. LIBeTHbIe peakiinu O0eaKoB. [ 'opeHne nTu4Ibero
nepa u mepctsiHor HuTu. Mogens mosekyibl JIHK. Ilepexoabl: aTaHOI — 3TUIIEH
— DTHJICHIJIMKOJIb — 3THIICHIIHKOIAT meau (I1); aTa- HOn — sTaHans — dTaHoBast
kucijora. Komneknusa miIacTMacC, CHHTETHYECKUX BOJIOKOH M HU3IAEIUI M3 HUX.
Paznoxxenue nepokcuia BOAOpOia KaTajga3ol CHIPOTO Msca U CBIPOTO KapToders.
Komneknuss CMC, conepkamux 5SH3uMbI. McnelTanue cpenbl pactBopa CMC
UHAUKaTOpHOW Oymaroi. Komsekmusi BUTaMHUHHBIX HOpenaparoB. lcnbiTanue
cpednpl pacTBOpa acKOpPOMHOBOW KHUCIOTHI MHAUKATOpHOUW Oymaroi. McmbiTanue
anTe4yHOoro IMperapara MHCYJIMHA Ha OeJIOoK.

JIadopaTtopHble onbIThbI. M3roroBieHne Mozeled MOJIEKYJ OPraHUYECKHX
coenuHeHn. O3HaKOMJIEHHE C KOJUIEKLMEeH 00pa3loB He(TH, KAMEHHOIO YIS U
MPOAYKTOB HUX mnepepaboTku. OOHapyXeHHe B KEpOCHUHE HeNpeaesbHbIX
coenuHeHn. O3HaKOMJIEHHE C KOJUJIEKIMElH KaydyKoB U oOpaslaMu H3JeIuil u3
pe3uHbl. PacTBOpeHHe riMiepHHa B BOJE U B3aUMOJEUCTBUE C TMAPOKCUIOM
meau (I1). CBolicTBa yKCYyCHON KHCJIOTBI, OOIIME CO CBOWCTBAaMHM MHHEPAJIbHBIX
KUCJIOT.  JloKa3aTenbCTBO  HENPEAEIBHOIO  XapaKTepa  JKUAKOTO  JKHUpa.
BzaumopeiicTBue 10oKko3bl U caxapo3bl ¢ ruapokcuaom meau (I1). Kauectsennas
peakuus Ha kpaxmasl. O3HaKOMJIEHUE C KOJUIEKIIUEHN MJIaCTMAacC U U3JEINUI U3 HUX.
O3HaKOMJIEHHE C KOJUIEKIMEW MCKYCCTBEHHBIX BOJIOKOH M M3JEJIMA M3 HUX.
PactBopenue OenkoB B Bojae. OOHapyx)eHHe OenKkoB B MojoKe. O3HAKOMJIEHHE C



KOJUIEKIIUEW CUHTETUYECKMX BOJOKOH M HU3AeIuil U3 HUX. O3HAKOMJIIEHHE C
koiutekiuert CMC, coxepxkammx sH3uMbI. Mcnbeitanue cpeasl pactBopa CMC
WHAUKATOpHOU Oymaroi. O3HaKOMJICHHE C KOJUIEKIMEel BHUTaMUHOB. VcnbiTanue
cpelibl pacTBOpPa aCKOPOMHOBOM KUCIIOTHI HHIMKATOPHOU OymMaroim.

IIpakTnyeckass padora Ne 1. PemeHue -SKCHEepUMEHTAJbHBIX 3a7ad Ha
UASHTU(UKAIIUIO OPTaHUYECKUX COEIUHEHUIA.

IIpakTnueckas padora Ne 2. Pacno3HaBaHueE IJIACTMAcC U BOJIOKOH.

OBIIAA XUMUA
Ilepuoauyecknii 3aKOH M CTPOECHHE aTOMA

OtkpeiTtue J[. . MeunneneeBsiM Ilepuonunyeck oro 3 akoHa.
Ilepsvie nonvimku Knaccugukayuu Xumudeckux snemenmos. BaxHennuye noHaTus
XUMHHU: aTOM, OTHOCUTEJIbHAsl aTOMHAasi U MoJieKyJisipHast Macchl. OTkpbitue Jl. W.
MenpneneeBeiMm  Ilepuonmueckoro  3akoHa.  Ilepumognuecknmii  3aKOH B
popmynuposke [I. 1. Menneneena.

ITepuonuueckas cuctema J[. WM. Meunneneena. Ilepuonnueckas
cuctrema JI. . MenneneeBa kak rpaduueckoe orodbpaxkenue llepuognueckoro
3akoHa. Pasmmunblie BapuaHThl [lepnonnueckoit cucremsl. llepuoasl um rpynmsl.
3unauenue Ilepuonnueckoro 3akona u [leprnoanyueckoi CUCTEMBI.

CtpoeHue aToM a. ATOM — CJOXHas yactuua. Omkpsimue 21eMeHmMapHbLX
yacmuy u cmpoenusi amomad. Snpo aTroMa: NPOTOHBI W HEUTPOHBI. M30TOMBI.
Hzomonvl 6000poda. INEKTPOHBI. IDJIEKTPOHHAST O00J0YKA. DHEPreTHUYCCKUMN
ypoBeHb. OpOurtanu: S- u p-. d-Opbumanu. PacnpeneiieHne 3JI€KTPOHOB 10
SHEPreTUUYECKUM YPOBHSIM U OpOUTAISIM. DJIEKTPOHHBIE KOH(UTypalMd aTOMOB
XUMHUYECKHUX DJIEMEHTOB. BajeHTHbIE BO3MOXXHOCTH AaTOMOB XHUMHYECKHX
3JIEMEHTOB.

Ilepruo nuuye cCkUil 3 aKk OH U CcTp O eHue atoM a. CoBpeMeHHOE
MOHSITUE XUMHUUYECKOro aneMeHnTa. CoBpemenHas ¢popmynupoBka [lepuoanuyeckoro
3akoHa. [IpuumHa TIEPUOAMYHOCTH B HU3MEHEHHUHU CBOWCTB XUMHUUYECKHUX
a51eMeHTOB. OCOOEHHOCTH 3aIlOJIHEHUS] PHEPTreTUYECKUX YPOBHEH B AJIEKTPOHHBIX
000JI0UKax aTOMOB IEPEXOAHBIX DJJIEMEHTOB. OJIEKTPOHHBIE ceMelicTBa
3JIEMEHTOB: S- M p-35ieMeHTbl; - u f-onemenmeor.

Crtpoenue BemecTBa

K oB a meHTHa 1 XumMuue cka s ¢cBA3 b. IloHATHE O KOBaJIEHTHOM
cBsi3u. OOmass  syekTpoHHas mnapa. KpaTHOCTb  KOBaJEGHTHOM  CBSI3H.
DNEeKTpOOTPULIATEIBHOCTb. [lepekpvieanue d271eK- MpOHHbIX opbumaneu, nu- u
cuema-cesazu. KoBalleHTHast IOJIsIpHAasi M KOBAJIEHTHASI HEIOJISIpHAsT XUMHUYECKHUE
cBsi3u. OOMEHHBIM U  JOHOPHO-AKLENTOPHBIA MeXaHU3Mbl OOpa3oBaHUs
KOBAJICHTHOM CBsA3U. BeliecrBa MOJIEKYIAIPHOIO U HEMOJIEKYJISIPHOIO CTPOCHUSL.
3aKOH MOCTOSIHCTBA COCTaBa /ISl BELLIECTB MOJIEKYJIIPHOTO CTPOSHUSI.

MonnasxumuueckascBsa3b. Katnonsl u aHuoHsl. loHHas cBs3b U €€
coiicTBa. MOHHas CBsA3b KaKk KpalHUM Ciyd4all KOBAaJE€HTHOM IIOJSAPHOMN CBA3H.
DopmynvHas eounuya éewjecmea. OmHocumenbHOCMsb O€leHUs. XUMUYECKUX C8A3ell Ha
Munoi.

Merannuyeckass xuMuueckasi cBs3b. OOmme (Qu3uyecKkue CBOHCTBA METAJUIOB.
3asucumocmu 21eKmponpoeooHocmu memannoé om memnepamypul. CiuiaBsl. Yeprole
U yeemuble Cniaebl.

Arp eraTHbple C O CTOsIHUA B elle cTB a. ['a3pl. 3akoH ABOraapo I ra3oB.
MonsipHbIit 00beM ra3000pa3HbIX BellecTB (IIpH H. y.). XKuakocrtu.



Bo nop onHa s XxuMuUYe cKa s CBsI3 b. BomopoaHas cBsI3b Kak OCOOBIM
Clly4ail MEXMOJIEKYJISIPHOTO B3aMMOJICHCTBUA. MexaHu3M ee oOpa3oBaHUS U
BJIMSIHUE HA CBOKMCTBA BEIIECTB (Ha IpUMepe BoAbl). Mcnonvzosanue 600bl 8 Obimy u
Ha npouzeoocmee. Bnympumonekynsapras 6000poOHas c83b U ee OUOI02UYecKas PoIlb.

T nnel kpucrta gauyeckux p emeTto K. Kpucraummgeckas pemuerka.
Hounnble, MeTaiuiMuyecKkue, aTOMHbBIE U MOJIEKYJISIPHbIE KPUCTAJIMYECKUE PELIETKH.
Annorponusi. AMOp(QHBIE BEIIIECTBA, UX OMAUYUMENbHbIE CEOUCMEA.

Uuncteie BemectTBaucMecu CMecu U XUMUYECKHE COEJITUHEHMUSI.
I'oMmorenHsIe U reTeporeHHbIe cMecu. MaccoBasi 1 00beMHas 1O KOMIIOHEHTOB B
cmecHu. MaccoBas 10J1s1 mpuMecei. Penienue 3agad Ha MacCOBYIO JOJIKO IIPUMECEM.
Knaccugpurayus ewgecme no cmenenu ux yucmomal.

JducnepcHbre cucteM bl [lorarne nucnepcHor cucremsl. JlucriepcHas
(¢aza u gucniepcuonnas cpena. Knaccudukaiums gucnepcHbix cuctem. Koiouornuvle
oucnepcuvie cucmembvl. 301U u 2enu. 3HayeHue OUCNEPCHbIX CUCTEM 8 NPUPOOe U HCUSHU
yenoeexda.

DJIeKTPOJIMTHYECKAS TUCCOIUALNS
P ac Tt B 0 p bl. PacTBOpHI Kak TOMOTEHHBIE CUCTEMBI, COCTOSIIIINE U3 YACTHIL
pacTBOpUTENISI, PACTBOPEHHOI'O BeEIIeCTBA M TPOJYKTOB WX B3aMMOJICHCTBUSI.
Pacmeopenue kax uzuxo-xumuueckuti npoyecc. MaccoBasi 1071 PacTBOPEHHOTO
BerecTBa. TUIbl pacTBOpoB. Monsipnas koHyenmpayus eéewyecmsea. Munepanvhvle 600bi.

Teopus 3 J€eKTp OJTUTHUUYE CK O JHUC C OLHANU H. DICKTPOJIUTHI U
HEANEKTPOIUThI. CTETIEHb DJIEKTPOIIUTHISCKON nuccoruanui. CUiIbHbBIC U clla0ble
SJCKTPOJUTHI.  YPaBHEHHUSI  AJICKTPOJUTUYECKOW  auccoumanuv.  Mexanuszm
ouccoyuayuu. Cmynenuamas ouccoyuayusi. Booopoonuwiii nokazamens.

KucmorTsl B CBeTe TEOPUH IJIEKTPOJIUTHIECCKON auccormanmu. Oomme
CBOMCTBAa HEOPTaHWYECKHUX U OPraHUYECKUX KHUCIIOT. YCJIOBHUS TECUCHUS PEAKIIMM
MEXAYy OJEKTpoJuTaMu O0 KoHua. Cneyuguueckue ceoticmea  a30mHol,
KOHYEHMPUPOBAHHOU CEPHOU U MYPABLUHOU KUCTOM.

O CHOBA@HU A B CBETE TEOPUHU DJIEKTPOIUTUYECKON AUCCOLMALIMU, HUX
kjIaccudukanusi U OOI[Ue CBOMCTBA. AMUHbI KaAK OpeaHuieckue OCHOBAHUS.
Cpasnenue ceoticme ammuaxa, MEMuIaMUHa U AHUIUHA.

C o 1 m B CBEeTe TEOPUU DIJIEKTPOJIUTHUYECKOU JUCCOLUALMH, UX
knaccudukarms u obume croiictea. Conu Kucavle u ocnosuvie. Conu opeanuieckux
xuciom. Moina. DIEKTPOXMMHUYECKHUU PAJ HANPSHKEHUW METaJUIOB M €ro
HUCMOJIb30BAHUE /I XapaKTEPUCTUKN BOCCTAHOBUTEJIbHBIX CBOMCTB METAJIOB.

I'm o p onwu3. Cnoyuan ruaponusa coneid. Peakmus cpenst (pH) B pacTBopax
TUIPOJIU3YIOIIUXCS CONICH. [ UOpou3 opeanuyeckux e- wecmas, e2o sHaueHue.

XuMH4ecKue peakunu
K na ¢ cudukanus xumuue cKux p eakiu . Peaxyuu, uoywue 6e3 uzmeHeHus
cocmasa eeujecms. Knaccudukaiusi mo 4yuciy M COCTaBY pearupyrolinx BEIIECTB U
MPOAYKTOB peakiuu. Peaknuu pasioKeHHs, COCIUHEHUS, 3aMelleHus U oOMeHa B
HEOPraHUYEeCKOW XUMHUU. Peaxyuu npucoeOuHeHus, OmuenieHus, 3ameujenus u
uzomepuzayuu 8 Opeanuyeckou xumuu. Peaxyuu nonumepuszayuu xax wacmmuwlili ciyuail
peakyutl npucoeouHeHus.

T emsioB o#f 5 ¢ ¢ KT XuMHYE CKUX p €aKlu H. DK30- U DHIOTSPMUYECKHUE
peakuuu. TepMoxumMHuYecKue ypaBHEHHs. Pacyer KoiaudecTBa TEIUIOTHI MO
TEPMOXUMUUYECKUM YPABHEHUSIM.

CKOpOCTh XHMHUYE CKUX peaknu W [ToHATHE 0 CKOPOCTH XUMHYIECKUX
peakiuii, aHAITUTHYECKOE BBIpAXKECHHUE. 3aBHCHUMOCTb CKOPOCTH pPEaKIUH OT
KOHIICHTpAIlUW, MAaBJICHUS, TEMIIepaTypbl, NPUPOALI PEarupyIINX BEIISCTB,



IUTOIIAN UX COINPUKOCHOBCHUS. 3aKOH ASHUCTBYIOMMX Macc. Peuwenue 3adau Ha
XUMUYECKYIO KUHEeMUK).

KaTanwu3s. Karanuzaropsl. Katanus. [ 'omocennviil u cemepocenHulii Kamanius.
[Ipumepsl KaTaIUTHYSCKUX MPOIECCOB B MPOMBIIUICHHOCTH, TEXHHUKE, OBITY.
depMeHTBl U UX OTJIWYMS OT HEOPraHMYeCKUX Karaiu3aropoB. [Ipumenenue
KaTaan3aTopoB U (PEpMEHTOB.

XumMuueckoepaBHOBEecue Ob6patumble U HEOOpAaTUMBIE PEAKIIUH.
XUMHYECKOE PAaBHOBECHE W CHOCOOBI €ro CMEIICHUs Ha MpUMEpe IOTyUYEHHUS
ammuaka. Cummes ammuarka 6 npomviuiiennocmu. Ilonsmue 06 onmumanbHbIX
VCIOBUSAX NPOBEOEHUs. MEXHOI02UUECKO20 npoyecca.

OKHUC JUTEABHO-B O C CT aHOBUTE JbHBIC MPOIIE€CCHI.
OKHUCITUTETbHO-BOCCTAHOBUTEIIbHBIE peakiuu. OKUCIUTEIb U BOCCTAaHOBUTEIIb.
Oxucnenue u BoccraHoBieHue. CocTaBj€HUE YpaBHEHUN OKHUCIMTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIMI METOJIOM BJIEKTPOHHOTO OaaHca.

O O6mwue cBo¥cTBa MeTalloB. XHMHUYECKHE CBOMCTBA METAJUIOB Kak
BOCCTaHOBHUTEIICH. B3anMoaeiicTBe METAJJIOB ¢ HEMETaUIaMH, BOOOM, KUCIOTaMU
MU pacTBOpamu coJiel. MerautoTepmMusl.

Kopposust MeTamioB kax okuciumenbHo-eoccmanosumenvhslil npoyecc. CrocoObl
3aIIATHI METAJUIOB OT KOPPO3HH.

OO0mrne CBOMCTBAa HEMETAIJIOB. XUMHUYECKHE CBOWCTBA HEMETAJLIOB Kak
OKHCIIUTEJNIeH. B3amMopaelictBue ¢ MeTallaMH, BOJOPOJOM UM JIPYTHMH
HeMeTaiamMu. CBoiicTBa HEMETAJIOB KaK BOCCTaHOBHTeJieH. B3amMoneiicTBue ¢
MPOCTBIMH W CJIO0KHBIMH BEIIECTBAMU-OKUCIUTENIMU. Obwas xapakmepucmuka
2A/102eHO8.

Dnextponus. Obwue cnocobvl nNOIYUEHUs Memaulo8 U HeMemaslos.
DIEKTPOINU3 PAaCTBOPOB U PACIIIABOB JIEKTPOJIMUTOB Ha MpUMEpPE XJI0pHUAa HATPHUSL.
DNEKTPOIUTUUECKOE  MOJydyeHHe  amoMuHus.  [IpakThuyeckoe  3HadyeHHE
3JIEKTpONIN3a. I anveanoniacmurka u 2anb8aHOCme2us.

3 axk a0 9ye Hu e llepcekTuBbl pa3zBUTUA XUMHUYECKOW HAYKH H
XUMHUYECKOI0 MPOU3BOACTBA. XUMUS U ITpoOIeMa OXpaHbl OKPYKAIOIIEH Cpeibl.

Jdemoncrpauuu. Pasznuunsie dopmbl Ilepuomuueckoir cucremsr JI. H.
MenneneeBa. Mojeinp KpPUCTAUIMYECKOW peIISTKH XJjiopuaa Hatpus. OOpas3iibl
MHUHEPAJIOB C MOHHOM KPUCTAJUIMYECKON PEIICTKOM: KaJbllMTa, rajuTa. Moaenu
KPUCTAJUTMUYECKUX PEIIETOK «CyXOro jbaa» (WiIM Hoja), ajiMasa, rpadura (uiau
KBapua). Mojenb MoOJsIpHOro oobema ra3zoB. Tpu arperatHbIX COCTOSHHUSI BO/IbI.
OO6pa3ipl pa3IuYHbIX IUCHEPCHBIX CHCTEM: AMYJIbCHUM, CYCHEH3HM, a’po30JieH,
reneii u 3oned. Koarymsanusa. Cunepesuc. ODddekr Tunnans. McnbiTanue
pacTBOpPOB  3JEKTPOJMTOB M HEIJIEKTPOJUTOB Ha MNOPEIMET AUCCOLIMALIMU.
3aBUCUMOCTb CTENEHH 3JIEKTPOJMTUUYECKON AUCCOLUMAIMNA YKCYCHOM KHUCIJIOTBI OT
paszbaBnenust pactBopa. Illpumepbl peakuuili HOHHOTO OOMEHa, HWAYIIUX C
oOpa3oBaHMEM oOcajJika, Tra3a WIH BOAbl. XHMHUYECKHE CBOWCTBAa KHUCIOT:
B3aMMOJIEICTBHE C MeETaljlaMHh, OCHOBHBIMH H aM(pOTEPHBIMHU OKCHUIAMHU,
OCHOBaHUSMH (II[eJI0YaMU U HEPaACTBOPHUMBIMH B BOJI€), colsiMu. B3aumopeiictBue
a30THOU KHUCJIOTHI ¢ Meabto. OO0yriInBaHNe KOHIIEHTPUPOBAHHOU CEPHOUM KUCIIOTOMH
caxapo3pl. XHMMHUYECKHME CBOMCTBA LIEJIOYEH: peakuus  HEWTpaJIu3aluH,
B3aUMOJEHCTBUE c KHUCJIOTHBIMU OKCHJIaMH, COJISIMH. Paznoxenue
HEpacTBOPUMBIX B BOJE OCHOBAHUM MNpPU HarpeBaHUU. XHWMHUYECKHE CBOMCTBaA
COJIEM: B3aUMOJEHCTBHUE C MeTalJlaMH, KHCJIOTaMHu, ILIeJIo4aMH, C ApPYTruMU
comsimu.  ['maponu3  kapbuma  Kablus. N3yuenue pH  pacTBOpOB
TUAPOIU3YIONIUXCS COJIeH: KapOOHATOB MISIIOYHBIX METAJIJIOB, XJIOPHUIA U arlerara
aMMOHHS. OK30TEpMHYECKHME M DHJIOTEPMUYECKHE XHUMHUUYECKHE PEaKIIvH.
TernoBble SIBICHUSI MPU PACTBOPEHUU CEPHOM KHUCIOTHI U aMMHUAYHOU CEJIUTPHI.



3aBUCHUMOCTh CKOPOCTH pEaKIMKM OT NPUPOJBI BEUISCTB Ha IIpUMEpe
BBaHMOﬂCﬁCTBHH PaCcTBOPOB pPa3JIMYHBIX KHCJIOT OIIHHaKOBOﬁ KOHIOCHTpAalnuu ¢
OJIMHAKOBBIMM KyCOYKaMHU (IpaHyJiaM{) LIMHKA U OJWHAKOBBIX KYCOYKOB pa3HbIX
MeTa/uloB  (MarHusi, LHUHKa, JKeJIe3a) C pacTBOPOM  COJITHOM  KHUCJIOTHI.
BzaumoieiicTBrue pacCTBOPOB CEPHOM KUCIOTHI C paCTBOpaMH THOCYJIb(ara HATPHs
pa3IM4HOM KOHLEHTPALUU U TeMneparypsl. Moaenps Kumsero cios. Paznoxenue
MEPOKCHIa BOJIOPO/aa C MOMOIILI0 Heopranndeckux karaanzaropoB (FeClo, Kl)

U TIPUPOJHBIX OOBEKTOB, COJIEpXKAIMX KaTaiazy (ChIpoe MsIcO, KapTodelb).
IIpocreiiimne OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIMU: B3aUMOJECHCTBUE
IIMHKAa C COJIITHOM KHCJIOTOM U kene3a ¢ cyiabdparom wmeau (Il). Mopens
aneKTposn3zepa. Moaenb 3IeKTPOIM3HON BaHHBI JIUTSI OJTYYSHUST aTFOMUHUSL.

JlabopaTopuble onbIThl. OrnpefereHue THIA KPUCTAUIMYECKONW PEIISTKH
BEIIIECTBA U ONMCAHUE €r0 CBOMCTB. O3HAKOMJIEHHE C IMCIIEPCHBIMU CUCTEMAMHU.

Peakuuu, uaymme ¢ oOpazoBaHMeM Ocajika, ra3a Wi Bojabl. Bzaumoneiicteue
COJITHOW KHUCIIOTBI C IMHKOM, okcumoM wmeau (Il), ruapokcumom memu (1),
kapOoHaTOM Kajblius. B3anmoselicTBue pacTBOpa rMAPOKCH/Ia HATPUS C COJISTHOM
KHCIIOTON B mpUCyTCTBHH eHondTarenHa, ¢ pactBopom xiaopuaa xkeimeza (1), ¢
pacTBopoM coiu ajdoMuHus. BzaumopeiictBue pactBopa cyinbdara meau (Il) c
JKEJIE30M, HW3BECTKOBOW BOJOM, pacTBOpOM xyopuaa kKaiublus. IlomydeHue
ruapokapOoHaTa KaJlbLiUsl B3aUMOJEHCTBHEM W3BECTKOBOM BOJIBI C OKCHJIOM
yriepona (1V) (Beiabixaemblil Bo3nyx). McnblTaHWe HWHIMKATOPOM pPacTBOPOB
TUAPOIU3YIOIIUXCS U HETUAPOJMU3YIOIIMUXCS cojiel. Peakuus 3amemnieHuss Meau
’)kere3oM B pactBope cyiibdara meau (11). TTonmyuenne kucnopoia paznokeHUEM
MEepoKCcUIa BOAOPOJa C MOMOIIBIO0 AUOKcHAa MapraHua. llomyuenue Bomopona
B3aUMOJICUCTBHEM KHCJIOTHI ¢ IMUHKOM. O3HAaKOMJICHHE C TIpernapaTraMu ObI-OBOU
XHMUH, COAEPKALLMMHU YH3UMBI.

IIpakTuyeckas padora Ne 1. [lonyyeHue u pacrio3HaBaHUE ra30B.

IIpakTHyeckas padora Ne 2. PenieHue S5KCIEPUMEHTAIBHBIX 3a/1a4 Ha
UACHTU(PUKAIIUIO HEOPTAHUYECKUX U OPTaHUYE€CKUX COCTUHEHUM.

INTAHUPYEMBIEPE3VIJIbTATBI U3YUYEHNM A YVUEBHOI'O ITPEAMETA
«XUMUA» HA YPOBHE CPETHET'O OBIIIEI'O OBPA3OBAHUA

BoinyckHuK Ha 0230BOM YPOBHE HAYYHTCH:

— MOHUMAaTh XMUMMYECKYIO KAPTHUHY MHpPa KaK COCTABHYIO YacTh LIEJIOCTHOM
Hay4YHOUW KapTUHBI MUPA;

— packpeiBaTh pPOJIb XHUMHHU M XHUMHYECKOIO MOPOU3BOACTBA  KaK
MPOU3BOAUTEIILHON CUJIIBI COBPEMEHHOTO O0IIECTBA;

— (opmynupoBaTh 3HAaUCHHE XMMHUHM U €€ JTOCTHXXKCHUM IJIs MOBCEIHEBHOM
JKA3HHU YEJIOBEKA;

— YCTAHaBJIMBATh B3aUMOCBSI3b MEXIAY XMMHUEU U JIPYTMMHU €CTECTBEHHBIMU
HayKaMU;

— ¢opMyaUpOBaTh OCHOBHBIEC TMOJOKEHHUS TEOPHUH XHUMHUUYECKOTO CTPOCHHUS
opraHumyueckux coeauHeHuiit A. M. byTiepoBa U WUIFOCTpUPOBATh UX NPUMEPAMU
U3 OPraHUYECKON U HEOPIraHUYECKON XUMHUU;

— apryMEeHTUPOBATh YHHUBEPCAJIbHBIA XapaKTep XUMHUYECKHUX IIOHSATHUH,
3aKOHOB U T€OPUH UL OPraHUYECKOM U HEOPIraHUYECKON XUMUMU;

— ¢opmynupoBath Ilepuognueckuii 3akon J[. WM. MenaeneeBa wu
3aKOHOMEPHOCTH U3MEHEHUN B CTPOCHUHU U CBOMCTBAX XUMHUYECKHUX IJIEMEHTOB U
00pa30oBaHHBIX HMMH BellleCTB Ha oOcHoBe [lepumognyeckoili CHCTEMBI Kak



rpadguueckoro oroopaxenus [lepruognueckoro 3akoHa;

— XapaKTepHu30BaTh S- U P-3JIEMEHTHI, a TAKXKE YKEJIE30 MO UX MOJIOKEHUIO B
Ilepuonunueckoi cucreme /. 1. Menneneena;

— KJIacCU(HUIIUPOBATH BHUIAbI XUMHYECKON CBSI3M M THUIIBI KPUCTAIUTMISCKUX
pemeToK, OOBSICHATh MEXaHW3Mbl HMX OOpa3oBaHHUSI M JIOKA3bIBAaTh EIUHYIO
NpUpPOly XHUMHYECKHUX CBsI3ed (KOBAJIEHTHOM, MOHHOM, METaJJINYECKOM,
BOJIOPOJHOM);

— OOBSICHATH IPUYUHBI MHOrooOpa3usi BEILIECTB, WCIOJb3Ysl SIBJICHUS
U30MEpPHUH, TOMOJIOIUH, aJlJIOTPOIINY;

— KJIacCH(UUIHPOBATh XHUMHYECKHE pPEaKIUU B HEOPraHWYECKOH U
OpPTaHUYECKOW XWMHH MO PA3IMYHBIM OCHOBAHHUSM W yCTAaHABJIMBATH CHECHU(DUKY
THUIMOB PeaKIMil OT OOIEro uepe3 0COOCHHOE K €TUHUIHOMY;

— XapaxkTepu30BaTh THIAPOJIU3 KaK CHeUu(UUHBIA OOMEHHBIH Ipolecc U
PacKpbIBaTh €r0 POJIb B )KUBOM U HEKUBOW IPUPOJIE;

— XapakTepu30BaTh  dJIEKTPOJIM3 KaK  cHEUU(PUUYHBIA  OKHCIUTEIbHO-
BOCCTaHOBUTEJBHBIN IIPOLECC U €T0 MPAKTUIECKOE 3HAUCHUE;

— XapakTepu3oBaTh KOPPO3UIO METAJUIOB KaK OKHUCJINTEJIbHO-
BOCCTaHOBHUTEJBHBIH MPOIIECC U MPejlaraTh CHOCOOBI 3alIUThI OT HEE;

— KJaccu(UIMpoBaTh HEOPraHUIECKHUE U OPraHUIECKHE BEISCTBRA;

— XapakTepH30BaTh OOIIHE XHUMHYECKHE CBOWCTBA BaXKHEUIIMX KJIACCOB
HEOPTaHHUYECKHX W OPraHWYEeCKHX COCAWHCHHN B TUIaHE OT OOIIero uvepes
0COOEHHOE K €TUHUYHOMY;

— WCIOJIb30BaTh 3HAKOBYIO CHCTEMY XHUMHYECKOTO SI3bIKA JUJISI OTOOPaKEHUS
cocTaBa (XUMHYECKHEe (DOPMYJIbI) U CBOMCTB (XMMUYECKHUE YPAaBHEHUS ) BEIIECTB;

— WCIIOJIB30BaTh TMpaBUJIa W HOPMBI MEXKIyHApOJTHOW HOMEHKJIATYPBI ISt
Ha3BaHUN BellecTB Mo (GopmyiiaMm U, HA00OPOT, JJIST COCTABIICHUS MOJICKYJISIPHBIX
U CTPYKTYPHBIX ()OPMYJI COCTMHEHUH 110 NX HAa3BAHUSIM;

— 3HATh TPUBHAJIbHBIC HAa3BaHWUS BAXHEHIINX B OBITOBOM OTHOIICHUH
HEOPTaHUYECKUX U OPraHNYCCKUX BEIICCTB;

— XapakTepH30BaTh CBOWCTBA, IIOJyYCHHUE W TNPUMCHCHHE Ba)KHEHIIIMX
MPEACTaBUTEIICH KIIACCOB OPraHUYECKUX COCIMHCHUW (QJIKaHOB, AaJIKCHOB,
aJIKUHOB, aJIKaJUCHOB, apOMaTHYECKUX YIJICBOJOPOJOB, CIIUPTOB, (EHOIIOB,
aJIbJICTUJIOB, MPEJCIIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT, CJIIOKHBIX d(HUPOB
U J)KUPOB, yIJICBOJIOB, aMHHOB, aMHUHOKHCJIOT);

— yCTaHaBJIWBATh  3aBUCHUMOCTh OKOHOMHUKH CTpaHbl OT  JOOBIYH,
TPaHCIIOPTUPOBKHU U MIEPEPAOOTKH YTIIEBOJIOPOJTHOTO ChIphsi (HE(DTH U MPUPOTHOTO
rasa);

— DKCHEPUMEHTAIBHO IOATBEPXK/IaTh COCTaB M CBOWCTBA BaKHEHIIMX
MPEICTaBUTEIICH M3YUYCHHBIX KJIACCOB HECOPTAaHHUYECKUX U OPraHUYECKUX BCIICCTB
C COOJITOJICHHEM TMpPaBHJI TEXHUKH OE30MAaCHOCTHU IS pabOThl C XUMHUYECCKUMU
BEIIECTBAaMH U J1a0OpaTOPHBIM O0OPYIOBaHUEM;

— XapakTepU30BaTh CKOPOCTh XMMHUYECKON peakIMu U €€ 3aBUCUMOCTH OT
pa3sNUYHBIX (PAKTOPOB;

— XapakTepu3oBaThb XMMHYECKOE paBHOBECHE UM €ro CMElIeHHe B
3aBUCHMOCTH OT PA3JIMYHBIX (DAaKTOPOB;

— TPOU3BOJUTH pacyeThl MO XUMHUYECKHUM (opMyiaM U ypaBHEHUSIM Ha
OCHOBE KOJIMUECTBEHHBIX OTHOIIIEHUN MEXK Ty YUaCTHUKAMU XUMHUUECKHUX PEaKIINii;

— colOmonars npaBuja SKOJIOTMYECKOU OGe3oracHocTu BO
B3aMMOOTHOIIICHUSIX C OKpYXKalolIed cpedoi Tpu OOpallleHHU C XUMHYECKUMU
BEIIIECTBAMU, MaTepHaIaMH U MPOLIECCAMU.

BobinyckHuK Ha 0230BOM YPOBHE NOJIYYUT BO3MOKHOCTh HAYYHThHCH:
— UCNONBL306aMb MemoObl HAYYHO20 NO3HAHUA NpU  GbINOJIHEHUU NPOeKmos U



y’i€6H0-I/lCCJZ€006am€JZbCKMX 34044 XUMUYECKoU memamuKu,
— HnpocHO3upoeantb cnipoeHue u CBOUCMBA  HE3HAKOMBIX HeopeanHu4deckux u
OP2AHUYECKUX 8eULeCnB8 HA OCHOBE AHANI02UU,

—  NPOCHO3UPOBAMb MeyeHUe XUMULECKUX NPOYECCO8 8 3a8UCUMOCTIU OM YCIIOBULL UX
npomexkanus u npeodiazams cnocoobl YApasieHus SMuMiu npoyeccami;

— YCMAHABIUBAMb B3AUMOCBA3U XUMUU C NPeOMemamu 2yMAHUMAapHO20 YUKLA
(s13BIKOM, TUMEPAMYPOTL, MUPOBOU XYOOIHCECMBEHHOU KYIbMYP Ol );

— PAcKpbl8amv pojib XUMUYECKUX 3HAHUU 8 OYOyuel NPAKMUYECKOU 0esimenlbHOCmU,;

— packpviéamsv poib XUMUYECKUX 3HAHUL 6 QopMuposaHuu uHOUBUOYATbHOU
006pa306amenbHOl MpaeKmopuu,

— NPOCHO3UPO8AMb CNOCOOHOCMb HEOP2AHUYECKUX U OpP2aHUYecKux 6eujecms
Npos6IAMb OKUCIUMENbHbIE U/UTU B0CCMAHOBUMENbHbIE CBOUCMBA C YYemoM cmeneHell
OKUCTIeHUs DJIeMeHMO08, 00pa3VIOWUX UX,

— apeymenmuposamsv eOUHCMeO Mupa 6ewecmes YCMAHOBNeHUeM 2eHemu4ecKoll
CBA3U MeHCOY HeOPSAHULECKUMU U OP2AHUYECKUMU 8eUecm8amu;

— 81ademv XUMUYECKUM A3bIKOM Ol 0002aujeHus Cl08apHO20 3anaca U pazeumus
peuu;

—  Xapakmepuzoeamsv CMAHOBNIEHUe HAVYHOU Meopuu Ha npumepe OmKpblmus
Tlepuoouueckozo 3aKkOHA U MeOPUU XUMUYECKO20 CMPOEHUsL OP2AHUYECKUX 8eleCcms;

—  Kpumuyecku OMHOCUMbCS K  NCEBOOHAVUHOU  XUMUYECKOU  uHpopmayuu,
noxyyaemol U3 pazHviX UCHOYHUKOS,

— noHumMamsv  2n00anvHble  NpodIeMbl,  cmosAwjue — neped  UeN08eyecmeoM
(sxon02uueckue, snepeemuueckue, coipveguvle), U npeodrasams NYymu ux pewenus, 6 mom
yucne u ¢ NOMOWbIO XUMUU.



Y4eOHO-TEeMATHYCCKHUH IJIAH

10 kaace
No Paznen Kon-Bo [TpakTnu KonTpon
9acoB eCKre bHBIC
paboThI paboThI
1 | IlpeameT oprannyeckon 2
XHUMHUHU
2 | YrieBonopoasl U UX 10 1
IPUPOJTHBIC UCTOYHUKHU
3 | Kucnopon- u 13 1 1
a30TcojepKaIne
OpraHUYECKHE
COCTMHCHHSI
4 | Opranuyeckasi XUMus U 4 1
00IIECTBO
5 | [loBTOpenue u 5 1
0000111eHre MaTepuaia
NTOI'O 34 2 3
11knace
No Paznen Kon-Bo [TpakTru Kontpon
4acoB ecKue bHBIC
paboTHI paboTHI
1 | Ctpoenue BemecTa 9
2 | XUMHYECKHE PeaKIuu 13 1 1
3 | BemecTBa 1 ux cBoiicTBa 9 1 1
4 | XuMHs 1 COBPEMEHHOE 4
00111eCTBO
5 | [loBTOpeHue u 1
000011IeHne MaTepuana
NTOI'O 34 2 2
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