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denepanbHas padouasnporpamma(naneel [porpamma)noyueOHOMyIpeAMETY
«Xumua»pazpadorananaocHoBePI' OCOO0,DenepanbHoii
IIPOrPaMMBIBOCIIUTAHUS, C YIETOM paclpefeNiEHHBIX MO KJIaccaM IMPOBEPSEMbIX
TpeOOBaHUM
Kpe3yJbTaTaMocBoeHNsIOCHOBHOMOOPa30BaTEIbHORTIPOTPaMMBIOCHOBHOTOOOIIIETO
oOpa3oBaHMUs.

ITosicHuTeIbLHASI3aNIUCKA

Ob0masxapakTepucTHKAy4e0HOronpeaAMeTa« XuMHUsD»

BxnanydeOHoronpeaMeTa« XuMUsI»BAOCTHKEHUEIENIEHOCHOBHOTOOOIIETO
oOpazoBaHus OOYCJIOBJIEH BO MHOTOM 3HAQY€HUEM XMMHMUYECKON HAyKH BIIO3HAHUU
3aKOHOB  MpPUPOABI, B  Pa3BUTUU  MPOU3BOJUTEIBHBIX CHJI ~ OOLIECTBA
MCO3/IaHUMHOBON 0a3bl MaTepUaIbHON KYJIbTYPBHI.

XAMHSL Kak DJIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAyK PpaclpOCTPaHMIIA
CBOEBJIMSHME Ha Bce O0JAcCTH 4YEJIOBEYECKOrO CYIIECTBOBAaHHUS, 3aJajla HOBOE
BUJICHUEMHpPA, CTajJla HEOThEMJIEMBIM KOMIIOHEHTOM MHUPOBOW  KYJBTYpBHI,
HEOOXOMMBIMYCIIOBUEM KU3HU OOIIECTBA: 3HAHUE XUMHUU CIYXKUT OCHOBOH IS
(OpMHUPOBAHUAMHUPOBO33PEHHSI YEJIOBEKA, €r0 MpPEJICTaBICHUH O MaTepuaIbHOM
€MHCTBE
MUPa;BAKHYIOPOJIBUTPAIOT(HOPMHUPYEMBIEXUMHUENTIPEICTABIEHUI0B3aMMOIIPEBPALI]
CHUSXIHEPTrUuUU003BOTIOLUHUBEIIECTBBIIPUPOC;COBPEMEHHAsT XUMUSI HarpaBlieHa
Ha pelieHue TJIOOATbHBIX NPOOJEM YCTOWYMBOTOPA3BUTHS YEJIOBEUECTBA —
CBIPbEBOM, PHEPreTUYECKOM, MUIIEBOM M SKOJOTMYECKOMOE30MacHOCTH,Ipo0ieM
3/IpaBOOXPAHEHUSI.

BycnoBusixBo3pacTaroniero3HaueHUIX UMM B KU3HUO0111€CTBACY IIECTBEHHOI
OBBICHJIACHPOJIbXUMHUYECKOroo0pa3oBanus. B
IUTAHECOIMAIN3ALIUMOHOSBIIAETCA0THUMU3YCIOBUH(POPMUPOBAHUSUHTEIIICKTAINY
HOCTHM FapMOHMYHOTOE€ Pa3BUTHSI.

CoBpeMEHHOMYUEIOBEKYXUMHUUECKUE3HAHUSIHE0OXOAUMBLIIITPUOOPETEHUS
OOIIEKYJbTYPHOTO YpPOBHS, MO3BOJISIOLIETO YBEPEHHO TPYAUTHCS BCOLUYME U
OTBETCTBEHHO y4YaCTBOBaTh B MHOT0OOOpPa3HOW JKHM3HM OOUIECTBA, IJISIOCO3HAHUS
BaKHOCTHU pa3zyMHOTO OTHOLIEHUS K CBOEMY 310POBBIO 17§
3I0POBBIOAPYTUX,KOKPYKAIOWEHTTPUPOTHOMCPEE, AIATPAMOTHOT OTTIOBEICHUSATIPU
UCIIOJIb30BAaHUU  PA3JIMYHbIX  MaTEpUAIOB U XUMHUYECKHMX  BEUIECTB B
MOBCEIHEBHOMXHU3HU.

XUMHUECKOE0OPa30BaHUEBOCHOBHOMIIKOJIEABIISAETCSI0a30BRIMIIOOTHOILIEHU
IOKCHUCTEMEO00IIErOXMMUYECKOro00pa3oBaHus. [ [03TOMyHAaCOOTBETCTBYIOIIEM €MY
YpOBHE OHO peanusyer npUCyLIUe o0uemy
XUMHYECKOMYOOPa30BaHUIOKITIOUEBBICIIEHHOCTH, KOTOPHICOTPAKAIOTTOCYJAPCTBEH
HBIC,00IIECTBEHHbIE U WHAMBHAyaJIbHbIE MOTPEOHOCTH. OTHUM OIpenesseTCs
CYUIHOCThOOIIEH cTpaTeruu OOy4YeHHs, BOCIUTAHUS U Pa3BUTHS O0O0YyYaromIMXCs
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CPElICTBAMUYYEOHOTO MpeaMeTa« XUMUs.
N3yuenuenpeamera:1)crnocoOCcTByeTpeann3auuBO3MOKHOCTEH 1S



caMOpa3BUTUAU(POPMUPOBAHUSAKYIBTYPBUTMYHOCTH, €001 PYHKITMOHATBHON
IPaMOTHOCTH; 2) BHOCUT BKJaad B (OPMHPOBAHHUE MBIIUICHUS HTBOPYECKHUX
CIIOCOOHOCTEH IIOAPOCTKOB, HAaBBIKOB 170:¢ CaMOCTOSITENIbHOM
y4eOHOUAEATENBHOCTH,IKCIIEPUMEHTAIbHBIXUHUCCIIE0BATEIbCKUXYMEHHI,HE00XO
JMMBIXKAKB  MOBCEIHEBHOWKU3HU, TAKUBIPO(DECCUOHATBHOMACATEILHOCTH;  3)
3HAKOMHT co cnenuuKon Hay4YHOTO MBIIICHUS,
3aKJI1aJbIBACTOCHOBBILEIOCTHOT OB3IJIS,IAHAE JUH CTBOIIPUPOABINYEIIOBEKA, ABJIAETCS
OTBETCTBEHHBIMATAIIOMB(OPMHUPOBAHUHNECTECTBEHHO-
HAyYHOUTPAMOTHOCTHIIOIPOCTKOB;4)CcIIoco0CTBYeT(HhOPMUPOBAHUIOIIEHHOCTHOTOO
THOLIEHUSKECTECTBEHHO-HAYYHBIM 3HAHUSIM, K IIPUPOJE, K YEIIOBEKY, BHOCUT CBOM
BKJIAJl BOKOJIOTUYECKOE0OPa30BaHNEO0 Yy atOIINXCS.

HasBanHbleHanpaBieHUSIBOOYUEHUMXUMUHOOECTIEYNBAIOTCACTIEIIU(UKOMCO]T
ep KaHUSANPEIMETA, KOTOPBINSABIISICTCATIEIarOTUYE€CKUA Al TUPOBAHHBIM
OTpakeHueM 0a30BOIl HAYKH XUMHH HA ONPEIETIEHHOM 3Tare e€pa3BUTHSL.

KypcXxuMurnoCHOBHOMIIKOIBIOPHEHTHPOBAHHA0CBOEHUEO0YHAIOITUMHUCIOCH
OBHEOPraHMYECKONXUMUUHHEKOTOPBIXITOHATUHHCBEIEHUHNOOO0TICTBHBIX
00BEKTaXOPTaHUYECKON XUMHUH.

CtpykTypa coxaepxkaHusi npenmera  chOpMHUpOBaHa Ha  OCHOBE

CUCTEMHOrOnoaxoAa K ero uzydeHuro. ColiepaHU€ CKIIAJIBIBAETCS U3 CHCTEMBI
MOHATUM OXUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MTOHATUN O XUMUYECKOU
peakiuu.O0e 3T CHUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl [0 TMPUHIUITY
ITOCJIEA0BATENbHOTOPA3BUTHA3HAHUITHAOCHOBETEOPETUYECKUXIIPEICTABICHUMPA3H
OTrOypPOBHS:aTOMHO-
MOJIEKYJISIPHOTOYUEHUAKAKOCHOBBIBCETOECTECTBO3HAHMS, YPOBH Al leproinueckoros
akoHa/[.M1.MenneneeBakakOCHOBHOT03aKOHAXUMUU, Y4EHUSIOCTPOCHUMATOMANX M
WYECKOMUCBS3U,ITPEACTABICHUMOO0IIEKTPOIUTHYECKON JTIUCCOLIMAIIMU  BEIIECTB B
pacTBOpax. Teopernueckue
3HAHHUSPACCMATPUBAIOTCIHAOCHOBEAIMITUPUUECKUTIOTYYCHHBIXHOCMBICTIEHHBIX (PaKT
OB, Ppa3BUBAIOTCSA IMOCJIEAOBATEIbHO OT OJIHOTO YPOBHA K JApyromy,
BBITIOJHSSIQYHKIIMA OOBSICHEHUS W TIPOTHO3UPOBAHHS CBOMCTB, CTPOCHUSA U
BO3MOXKHOCTEUITPAKTUUECKOTO MPUMEHEHUSUIIOTYYCHUSAN3YyYa€MbIXBEIIIECTB.

Takasiopranu3anusacoaep>KaHusIKypcacrnocoOCTBYETIPEICTABICHUIOXUMUYE
CKOMCOCTaBJISFOIIEHHAYYHOUKAP THHBIMUPABIIOTUKEEECUCTEMHOMIIPUPOBL. TemMcam
BIMOOECTICYMBACTCIBO3ZMOKHOCTH(OPMUPOBAHUAYOOYUAIOIITUXCSIIIEHHOCTHOTOOTH
OIICHUSIKHAYYHOMY3HAaHUIOMMETOaMIIO3HAHUS B Hayke. BakHO Takke 3aMEeTUTh,
4TO OCBOEHUE COZIEP/KAHUS
KypCaIlpOUCXOIUTCIPUBICYEHUEM3HAHUNN3PAHEEU3yUEHHBIXKYPCOB:
«OxkpyxaromuimMupy»,«brosiorus.5—7knaccemu«Pusuka.7 Kiacey.

HeannsyuyennsiyueOHoOronpeaMeTa« X uMus)
KnanpasneHuonepBoCTEIeHHOM3HAYNMOCTUTIPHUPEATU3aIuu00pa30BaTelIbH
BIX(PYHKIMHTIPEAMETA« X UMUSIH TPATUIIMOHHOOTHOCAT(POPMUPOBAHNE3HAHUMOCHOB
XUMHUYECKOMHAYKUKAKOOJIaCTUCOBPEMEHHOTO



€CTECTBO3HAHUS, IPAKTUYECKOUIEATETbHOCTHYEIOBEKAUKAKOHOTOM3KOMITOHEHTO
B MUPOBOM KYJbTYPBI. 3anava npeaMeTa COCTOUT B
(OpMUPOBAHUNCHUCTEMBIXUMUYECKIX3HAHUN—
BaXHEHIINX(PaKTOB,TOHATHI,3aKOHOBUTEOPETUYECKUXTIOTI0KEHHUH,TOCTYTHBIX000
OLIEHUITMUPOBO33PEHUECKOTOXapaKTEPa, I3bIKaHAYKH,3HAHUIOHAYYHBIXMETOIaX 13
YUCHUSBEIIECTBUXUMUYECKUX PEaKIUii, a Takke B (POPMHUPOBAHUHM U PaA3BUTHU
YMEHHU 151
CII0COOOBEATEILHOCTH,CBSI3aHHBIXCINIAHUPOBAHNEM, HAOITI0ICHUEMUTIPOBEICHHE
MXHMHUYECKOTO 3KCIIepUMEHTa, COOIOCHHEM MpaBHJI 0€30MacHOr0 OOpalieHus
CBEIIECTBAMUBIIOBCETHEBHOM JKU3HH.

HapsiaycatuMiienuuzydeHusIpe IMETaBIPOrpaMMey TOYHEHBIMCKOPPEKTUPO
BaHbl C  y4y€TOM  HOBBIX  IPUOPUTETOB B  CHCTEME  OCHOBHOTO
obmerooopaszoBanus. CeroHABOOPa30BaHUNOCOO03HAUNMONTIPU3HAETCAHATIPABIIC
HHOCThOOYYEHHSIHAPA3BUTUEUCAMOPA3BUTHEIMYHOCTH, POPMUPOBAHUE eé
UHTENIEKTa W oOmed  KyapTypbl.  OOyueHuMe  yMEHUIO  YUYUThCA
UIIPOA0IIKATHCBOEOOPA30BAaHUECAMOCTOATEIbBHOCTAHOBUTCAOJTHONN3BAKHEUIIINX
byHKUIMA y9eOHBIXTTPEIMETOB.

BceBsizaucatuMnpun3y4eHUUIpe IMETaBOCHOBHOMIIIKOJIEJOMUHUPYIOLIEE3HAaY
eHHe NPUOOPEN TaKUEIEeJIN,KaK:

(OpMUPOBAHUENHTEIIIEKTYAJIbHOPA3BUTOMIMYHOCTH,FTOTOBOMKCAMOOOpa30B
aHUI0,COTPYAHUYECTBY,CAMOCTOATEIbHOMYIPUHATUIOPEIIEHUI,CIOCOOHOHAanT!
POBaTHCIKOBICTPO MEHSIOIINUMCSYCIIOBUSAMKU3HH;

HANpPaBIEHHOCTh OOy4YEHHUS Ha CHUCTEMAaTHYeCKOe MPUOOIIEHHUE ydYalluxcs
KCaMOCTOATEIbHOW  MO3HABATENFHOW  JACSITENbHOCTH, HAYYHBIM  METOJaM
NO3HaHUS,POPMHUPYIOITIMMOTHBALIMIOUPA3BUTHECTIOCOOHOCTEN KXUMHUH;

oOecrieueHue YCIIOBUH, CIIOCOOCTBYIOUIUX IPUOOPETEHHIO
00y4aroLMMHUCSIONBITAPa3HOO0OPa3HONIEATEIbHOCTH, [TO3HAHUANCAMOTIO3HAH U, KJT
F0YEBBIXHABBIKOB(KJIFOUEBBIXKOMITETEHIIMH ), UMEIOIINXYHUBEPCAIbHOE3HAUCHU eI
Spa3INYHbIX BUJOBEATEILHOCTH;

dopMupoBaHue  yMEHUH ~ OOBSCHATH U OLICHUBATh  SIBJICHUS
OKpY’KaoIlleroMUpaHaOCHOBAaHUU3HAHUITH OTIBITA,TOTYYE€HHBIX
IpUU3YYCHUMXUMUHY;

(bopMHpOBaHKEYOOYUAIOIUXCATYMAHUCTUYECKUXOTHOILICHU I, [TIOHUMaHUSIIIE
HHOCTUXHUMHYECKUX3HAHUHITIABBIPA0OOTKUIKOIOTUYECKHUIIEIECO00Pa3HOTOMOBEIE
HUSBOBITYUTPYIOBOMIEATETHHOCTUBIEISIXCOXPAHECHUSICBOCTO
310POBBAUOKPYKAIOLIEHITPUPOJHON CPEIbL;

Pa3BUTHEMOTHBAIIMHUKOOYUEHHU0,CITIOCOOHOCTEHKCAMOKOHTPOIIONCAMOBOCTI
UTaHUIOHAOCHOBEYCBOCHUA00IIEUETI0BEUECKUXIEHHOCTEH,TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUIIS ¥ HAMPABIEHHOCTH TaIbHEUIIIET000yUeHUSI.

[TpuHIUT,I0IX0IBINOCOOBIE00PA30BATETHHBICTIOTPEOHOCTHOOYIAIOTITUX CSIC
HOIAnonpenmery « XuUMUS»TEKE, YTOUMPUN3YIECHUN (PUUKH.



MecTroy4eOHOoronpeamera«XuMus»By4eOHOMILIAHE
BcooteeTcTBUCDI' OCOOO«XUMUAHABIAECTCA00513aTEIbHBIMITIPEIMETOMHA
YPOBHEOCHOBHOT00011Ier000pa3oBanus.JJaHHasmporpaMmanpe/rycMaTpuBaeTU3yde
HHUEXMMHHHA0a30BOMYPOBHEBOOBEMENO02 uBHEeACIOBS, 91 1 OK1accax.

Coaep:xxanueyyeOHoOronpeamMera« XumMmus»

SKJIACC

IlepBoHaYaILHBIEXUMHYECKHETIOHSI TUS

[Ipenmerxumun. PoibxumunBxkn3znnyenoBeka. Tenanseniectpa. Duzndeckue
CBOMCTBaBeIIEeCTB. ATperatHoecocTosinneBeniecTB. I lonsiTueoMeroqax no3HaHusi B
XUMHUHU. XUMHS B cucTeMe Hayk. UuncThie BemecTBa U cMecu.CrocoObipasieneHus
CMecCeH.

ATOMBINMOJIEKYJIbI. X UMHUUECKHUETEMEHTHI. CUMBOJIBIXUMUYECKUXDIIEMEHTO
B.IIpocThIencI0KHBIEBEIECTBA. ATOMHO-MOJIEKYJISIPHOCYUECHHE.

Xumnueckashopmysa.BaneHTHOCThATOMOBXMMUYECKUX3JIEMEHTOB. 3aKOHIIO
CTOSIHCTBacocTaBaBellecTB. OTHOCUTENbHasiaTOMHasiMacca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi J0JIsl XUMHUYECKOTO 3JIEMEHTA BCOSUHEHUU.

duznyeckue W XUMUYECKHE SIBJICHHWA. XHUMHUYECKas peakuus u e€
MpU3HaKKU.3aKOHCOXPaHECHUSIMACCHIBEIECTB. XuMHUecKkueypaBHeHus. Kitaccuduka
HUASIXUMUYECKUXPEAKITUN(COeTUHEHHUS, PAa3JI0KECHUS,3aMEIIICHUS,00MEHA).

XUMHYECKUNIKCTIEPUMEHT: 3HAKOMCTBOCXUMHYECKOUIIOCY 10U, CITPABUIIAMU
paboThI B nabopaTopuu U npuéMamu oOparieHus c
71a00paTOPHBIMOOOPY I0BAaHUEM; U3yUEHUEN 0NN CaHN (D U3UUECKUXCBOMCTBOOPA3IIO0
BHEOPraHMYECKUX BEIIECTB; HaOIoeHue (¢u3ndeckux (IUIaBJIEHUE BOCKa,
TasiHUENb/la, PaCTUPAHHUE caxapa B CTYINKe, KUIEHHE U KOHACHCALUS BOJbI) U
XUMHUYECKUX(TOPEHUECBEYH,IPOKATIMBAHNEMETHONITPOBOJIOKH, B3aUMOIECTBUEME
JaCKUCIIOTOM )sIBIIEHUH, HA0II0ACHUEN 0TI CAHUETPU3HAKOBIPOTEKAHUSIX UMUYECKUX
peakuuii(pasnoxkeHnecaxapa,B3auMo 1€ CTBUECEPHONKUCTOTHICXIOPUAOMOapHs,pa
3noxkenueruapokcuaameau(Il)npunarpeBanum, B3auMoIeiCTBUEXKENE3a c
pactBopom comu  memu(Il)); m3ydeHme Cmoco0OB  pa3ieieHHs  CcMmecei
(cnoMonIbrOMaruuTa,GUIbTPOBaHUE, BBINAPUBAHUE, IUCTUIUISLUS, XpoMaTorpadus)
,TIPOBEJICHUEOUNCTKUIIOBAPEHHONCOJIH; HA0II0IEHUEUONTMCAHNEPE3YIHTATOBIPOBE
JE€HUSONBITA, UJUTFOCTPUPYIOLIET03aKOHCOXPAHEHUSIMACCHI;CO3JaHuEMOIeNIeMOJIe
KyJ(IIapOCTEPHKHEBBIX).

BaxuelmuenpeacTaBUTeIMHEOPraHUYECKUXBEIIECTB

Bo3nyx — cMmech razoB. CocraB Bo3ayxa. Kucimopoax — 3IeMEHT u
npocroeselecTBo. HaxoxaeHuekucnopoaaBnpupoae, pu3snuecCKUenXuMHIE€CKUECB
oictBa(peakiuuropenus ). Oxcuapl. I [pumenenuekuciopoaa. CrnocoObImoaydeHUsIK
UCJI0PO1aBIad0paTOpUUUIPOMBIIILIEHHOCTH. KpyroBopoTkucinopoaasnpupoae.0O30
H—aJJTOTPONHAIMOANPUKALUSIKHACTIOPOAA.

TennoBoidpPexTxumMudecKonpeakum, TEepPMOXUMUYECKHEYPaBHEHHU S, K30~
udHAOTEpMUYEeCKuepeaknu. TormiBo: yroibuMeTan.3arpsi3HeHre



BO3/1yXa,yCUJICHUENapHUKOBOr03((heKTa,pa3pylieHrue 030HOBOTOCIIOS.

Bopopon—
aJIeMEeHTHUIpOocToeBeNecTBO. Hax ok 1eHneBo10poAaBIpUpoIe, PU3HUeCKUEUXUMUY
€CKHUECBOWCTBA,IPUMEHEHHE,CTIOCOObIToNydYeHns. Kuciaoteu comnu.

KonuuectBoBemectsa. Monbs. Mousipasi macca. 3akoH ABOTajpo.
MosipHbIH00bEMTa3oB. PacCué ThITOXMMHUYECKUMYPABHEHUSIM.

duznvecKuecBorCcTBaBOIbl. Botakakpactsopureib. PactBopsl. HackieHHbie
Y HEHACHIILIEHHbIE PAcTBOPLI. Pacmeopumocms eeuecms 6 ode.1MaccoBas 10
BEILIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOAbl. OcHOBaHUs.Poib pacTBOpoB
B MIPUPOJIE MU B  OKM3HM  YEJIOBEKa. Kpyrosopor  BOogel B
npupo/ie.3arpsi3HEHUEIPUPOIHBIX BOA.OXpaHa MOUUCTKAIPUPOIHBIX BOJI.

Knaccuduxkarus HEOPTraHUYECKUX COEMHECHUM. Oxkcumsl.
Knaccudukanusokcumos: coneoopa3yromiiue(0CHOBHBIE, KUCIOTHBIC,aM(DOTEPHBIC )1
Hecoseo0pa3yronue. Howmenknarypa OKCHJIOB (MexayHapoHas 151
TpuBHaNIbHAs ). DU3NUECKUCUXUMUYECKUECBONCTBAOKCH 0B [10TydeHHEOKCHTOB.

OcHoBanus. KitaccupukanusiocCHOBaHUA: IIENTOYMUHEPACTBOPUMBICOCHOBAHU
s.HoMeHnkiatypaocHoBaHuM(MeXTyHApOAHASIUTpUBHAIbHAS ). DU3NUECKUEUX MUY
€CKUEeCBOMCTBAOCHOBaHUMU. [loryueHMeOCHOBaHU .

Kucnote. Knaccudukanuskuciaor. Homenknarypakuciaot(MexayHapoaHas u
TpuBUaigbHas).  Duznyueckue U XUMHUYECKHE  CBOMcTBa  KUCHOT.Psin
aktuBHOocTUMeTaoBH. H.bekeroa.llonydyenue Kucior.

Comn. Homenknatypa conedl (MeXAyHaponHass W TpUBUAJIbHAs).
OusnuecknenxumudeckuecBorcrracosen. [ lonmyuenuneconen.

['eHeTYECKasACBA3ZBMEKIYKIACCAMUHEOPTAHUYECKUXCOEIUHEHU .

XUMHUYECKUNIKCIIEPUMEHT: KAUYECTBEHHOEOIIPEIEIIEHUECOIEPKAHUIKUCIIOPO
JTAaBBO3/IyX€;I0JIyYeHHIE,COOMPAHKE,pPACTIO3HABAHUCH3YICHUECBOMCTBKUCIOPO/IA;
HaO0JI0ICHIUEB3aMO,IEH CTBUSIBEIIIECTBCKUCIOPOJOMHUYCJIOBUSBOSHUKHOBEHUSUIIPE
KpalieHusropeHus(mosxapa);03HaKoOMJICHUECOOPA3aMUOKCHUTOBUOTTUCAHUEUX CBOM
CTB;MOJy9eHHE,COOMpaHNe,pacio3HaBaHUEHN3YICHUECBOWCTBBOAOPOAa(TOPEHNE);
B3aumoielicTBrueBoiopoaacokcuommeu(11)(Bo3MokHOKCIIONB30BAHUEBUIEOMAT
€pUaIoB);HA0II0IEHUE00Pa31I0BBEIIECTBKOIMYECTBOM |
MOJIb;CCIIEIOBAHNEO0COOCHHOCTEMPACTBOPEHUSBEIIECTBCPAZIMNYHONPACTBOPUMOC
TBIO; IPUTOTOBJIEHUEPACTBOPOBCONPEAECIEHHOMMACCOBONIOIENPACTBOPEHHOT OBEII]
€CTBa;B3aUMOICHCTBUEBOAbICMETAIIAMU(HATPUEMHUKATBIIEM )(BO3MOKHOUCIIONH3
OBaHUEBUICOMATEPUAIIOR);0MPEICIICHUEPACTBOPOBKUCIOTH IIEJI0YEH ¢ TOMOIIBIO
WHJIMKATOPOB; UCCJEIOBAHUE OOpa3lloB HEOPTraHMYECKUXBEILIECTB Pa3IMYHBIX
KJIACCOB; HaAOJIO/ICHHE W3MEHEHUS OKpackKu WH]JIUKATOPOB
BpPaCTBOPAXKUCJIOTHUILIENOUEH; u3yueHrneB3anmoaeiicteusiokcuiamenu(Il)cpactsopo
MCEPHOMKUCIOTHL,KACIOTCMETAIIAMU, PEAKIIUMHEN TPATIU3ALIAN;; TTOTTyYEHUE
HEpPACTBOPUMBIX  OCHOBAaHUM,  BBITECHEHHE  OJHOTO  MeETauia  JpYyruMm
M3PacTBOPACOJIN; PELIEHUEIKCIIEPUMEHTAIbHBIX3aaunIoTeMe« BakHen e

1KypcrBoMo603HaueHydeOHBIMAaTepH A, KOTOPEIHH3YdaeTCsT, HOHEBEIHOCHTCSHAIIPOMEKY TOUHYIOMH TOT OBYIOATTECTaLIHIO.



KJIACCBIHEOPTaHUYECKUXCOCUHEHUIN.

Iepuoanyeckuni 3aKO0H U Ilepuoanyeckas
CHCTEeMaXUMHYeCKUXdJIeMeHTOB/l.

N.MenaeneeBa.CTpoeHneaTOMOB. XUMUYECKASACBA3b. OKUCIUTEIHLHO-
BOCCTAHOBUTE/JIbHbICPEAKIUH

[TepBblenonbITKUKIACCU(PUKALMUXUMUYECKUXIeMEHTOB. [ [oHsATHEOrpYyITITTIaX
CXO/AHBIX?JIEMEHTOB(11I€JI0YHBICUIIETIOYHO3EMETbHbIEMETAILIIbI, [AJIOT €HBI,
VUHEPTHBIC rasbl). DIIEMEHTHI, KOTOpbIE o0pa3yroT am(poTepHbIe
OKCUIBIUTUIPOKCUJIBI.

[lepnonnueckuitzakon.l lepuonnueckascucreMaxumuaecknxanemeHTos/l. 1.
Menneneena.KopoTtronepuonnasuammuHonepuoanasdopmeilleproanueckoicuct
eMbixumuyeckuxsieMeHToB/l.1Mi.Menneneesa.llepuonpurpynms. OU3n4eCKUMCMBL
CIIIOPSAIKOBOTOHOMEPA, HOMEPOBIIEPUOAAUTPYIIIBIAJIEMEHTA.

CrpoennearomoB.CocraBatoMHbIXsA1ep. M30TONBL. D51eKTpOHBL. CTpOEHHE

DIIEKTPOHHBIX 00004eK aTOMOB IIEPBBIX 20 XUMHUYECKUX
sanemeHToBllepnoanueckoiicucremMsl /.
N.MeunneneeBa. XapakTepUCTUKAXUMUYECKOTOJIEMEHTAIIO ero

nonoxeHutoBl lepunoanueckoricucreme/l.1.Menaeneena.

3aKOHOMEPHOCTUU3MEHEHMAPAINYCAaTOMOBXUMHUYECKUX3JIEMEHTOB, METAILI
WYECKUX M  HEMETAUIMYECKHX CBOMCTB [0 TIpynmaM MW IEpPHOJaM.
3nauenuelleppuognueckoro 3akoHa u llepuoanyeckod CHCTEMBI XMMHYECKHUX
AJIEMEHTOB IUISIpa3BUTUSHAYKN U IpaKkTUKH. /. N.MeHnnenees—
YUEHBIMUTPAKIaHHH.

XumuueckasicBa3b. KoBaneHTHas (MOJSIpHAsE U HEMOJISIPHAsA) CBSA3b.
DIEeKTPOOTPULATENBHOCTBXUMUYECKUX3IEMEHTOB. IOHHASICBSA3b.

Crenenb oxucneHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE —PEAKIIMHU.
[IpoliecchlOKUCTEHUANBOCCTaHOBIEHU . OKUCIUTETUUBOCCTAHOBUTEIH.

XUMHYECKUINIKCIIEPUMEHT: U3yUEHNE00Pa31I0BBEIIECTBMETAIIOBUHEMETAILIT
OB;B3aMMO/ICHCTBUETUIPOKCUAALIMHKACPACTBOPAMUKHU CJIOTUILEIOYEH ; TPOBEICHHE
OIBITOB, WJTFOCTPUPYIOILUXITPUMEPBIOKUCIUTEIBHO-
BOCCTaHOBUTEIBHBIXPEAKINN(TOPEHUE, PEAKIUNPA3ITIOKEHNS,COEAUHEHUS ).

MexnpeaMeTHbIECBA3ZH

Peannszanusimexnpe AMETHBIXCBA3EUITPUN3YYCHUMXUMU B 8
KJIaCCEOCYILECTBISAETCIUEPE3UCIIONb30BAHNEKAKOOIIMXECTECTBEHHO-
HAayYHBIXIIOHATUI, TaK WU TMOHATHH, SIBISIONIMXCS CUCTEMHBIMH IS OTIIEIbHBIX
IIPEIMETOBECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTeCTBEHHO-HAay4yHble TOHATHUA: HAy4yHbIH (akT, THUIOTE3a,
TEOpHs1,3aK0H,aHaJIN3,CUHTE3, KJIaCCU(UKALUS, IEPUOAUYHOCTb,HA0II0IECHUE, IKCTIE
PUMEHT,MOIEIMPOBAHUE, N3MEPEHUE,MOIETb, IBJICHUE.

du3zrka:MaTepus,aToM,3J1E€KTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIUI, 130 TOIIbI,
PaIOaKTUBHOCTb, MOJICKYJIa, JJICKTPUYECKHUM 3apsiji, BEIECTBO, TeEI0,00bEM,
arperatHoe COCTOSIHUE BEILIECTBA, ras, busnueckue BEJIMYMHBI,
€ AMHUIIBIN3MEPEHM S, KOCMOC, IJTAHETHI,3BE31b1, CONHIIE.

buonorus:porocunrtes,qpixanue,6uocdepa.

["'eorpadusi:armocdepa,ruipocdepa,MUHEPAIIbL, TOPHBIETIOPOIbI, IIOJIE3HBIEUC
9



KOIIa€MbIC, TOINJIINBO,BOAHBICPECYPCHI.
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9 KJIIACC

BemecTBo nXuMu4eckasi peakius

[TepnonnueckuizakoH.llepuonnueckascucreMaxummuueckuxsineMeHTos/l. 1.
MenaeneeBa.CtpoeHMeaToOMOB.3aKOHOMEPHOCTUBU3MEHEHUCBONCTBXUMHUYECKHUX
AJIEMEHTOBIIEPBBIXTPEXTIEPUOAOB, KA, KATbIUANUX COCTMHEHUMBCOOTBETCTBUUCII
0JIO)KEHUEMAIIEMEHTOBBI [eprnoANYECKONCUCTEMENCTPOCHUEMUXATOMOB.

CrtpoeHureBenIecTBa: BUIBIXUMUYECKOUCBSI3U. TUITBIKPUCTAIITNYECKUXPELIETO
K, 3aBHCUMOCTb CBOMCTB BEIIECTBA OT THUNA KPUCTAUIMYECKON PEUIETKA
UBUIAXUMHUYECKOU CBSI3U.

KnaccudukanusnHoMeHKIIaTypaHeOPraHNIeCKUXBEIIECTB(MEXK TyHAPOTHAS
u TpUBHAJIbHAS). XHUMHUYECKHE CBOMCTBA BEIIIECTB,
OTHOCAIIMXCSAKPAZTNYHBIMKIIACCAMHEOPTaHUYECKUXCOETUHEHU N, F€HETUYECKASCBSA
3bHEOPraHUYECKUX BEIIECTB.

KnaccupukanusxuMuaecKuXpeakImuinopazInyHbIMIIpU3HaAKaM(TIOUUCITy U
COCTaBy YYacTBYIOIIMX B pPEaKIMU BEIIECTB, IO TeIIOBOMY 3ddeKTy,
MMOM3MEHEHUIO CTETCHEH OKHCICHUS XUMHYECKHX 3JIEMEHTOB, IO OOPaTUMOCTH,
MOY4YacTHIO KaTajam3aropa). DK30- u SHJIOTEPMUYECKUE peakiuu,
TEPMOXHUMHUYECKUECYPABHECHMUS.

[TonsiTueockopocTuxumuueckopeakuu. [lonsiTneo6006patuMbIxuHEOOpaTH
MBIX XAMHAYCSCKHUX peaKIusXx. ITonstne 0 TOMOT'CHHBIX "
reTepOreHHbIXpEAKUUIX./ lonamueoxumuueckompasrogecuu. Paxmopul, ausioujue
HACKOPOCMbXUMULECKOUPEAKYUUUNOTIOHCEHUEXUMUYECKO20 PABHOBECUSL.

OKuCIUTEIIBHO-
BOCCTAHOBHUTEIbHBIEPEAKIINH,JICKTPOHHBIMOATIAHCOKUCIUTEIBLHO -
BOCCTaHOBUTEIbHOUpeakinu. CoCcTaBIeHUEYPAaBHEHUMOKUCIUTEIBLHO-
BOCCTAaHOBHUTEIbHBIXPEAKITNHCHCIIOIB30BAHUEMMETOadICKTPOHHOTO0aIaHC a.

TeopusrneKTPONUTUIECKOMIUCCOIUALINUI. DTEKTPOIUTHIMHEINEKTPOIUTHL. K
aTHOHBI,aHMOHBI. M eXaHU3MIMCCOIIUAITMMBENECTBCPA3TMYHBIMUBU IAMUX UMUYECK
ocBs3u.Ctenenbaucconnaniui. CHIIbHBICHCIIA0BICIICKTPOIUTHI.

PeakiuunonHoroooMeHa. Y cJI0BUSTIPOTEKAHUSAPEAKITUHNOHHOTO00OMEHA,
IOJIHBIE W COKpAIIEHHbIE  HOHHBIE ypaBHeHUs  peakumil.  CBoucTBa
KHUCJIOT,0CHOBAaHU M COJIEBCBETENPEACTABICHUMOOIIEKTPOIUTHIECKON TN CCOIIHAALT
uu.KauecTBeHHbIepeaKIIMUHANOHBL. [ loHamueocuoponuzeconei.

XUMHYeCKui JKCIIEPUMEHT: 03HAKOMJICHUEC C MOJICIISIMU
KPUCTAJTNYECKUXPEIIETOKHEOPTraHUYE€CKUXBENIECTB—
MeTaJIJIOBUHEMETAUIOB(rpadutananimasa),cioKHbIXBEIIECTB(XJIOPUIaHATPHS );ICC
JIeJIOBaHNE3aBUCHMOCTUCKOPOCTUXUMUYECKOUPEAKITMUOTBO3AEHCTBUSIPA3INYHBIX
(haKTOpOB;UCCIACAOBAHNE DJICKTPOIPOBOJHOCTH PACTBOPOB BEIISCTB, IpoIlecca
JTUCCOIUALIMMKUCIIOT, IIeI0uencoeii(Bo3MOKHOUCTIOIb30BaHUEBHICOMATEPUATIO
B);IPOBEJICHUE ONBITOB, WUIIOCTPUPYIOIIUX TMPU3HAKA NPOTECKAHUS PEaKIHii
HOHHOTO00OMEHa(00pa30BaHMEOCA KA, BBIICIeHHEra3a,00pa30BaHNEBO/IbI );OTIBITOB,
WJUTIOCTPUPYIOLIIUXITPUMEPBIOKHCIUTEIbHO-BOCCTAHOBUTEIbHBIXPEAKIIHIA
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(ropenue, peakiuu pa3oxKeHus, COEJIMHEHUS ); pacro3HaBaHKe
HEOPTraHUYECKUXBEIIECTBCIIOMOIIBIOKaY€CTBEHHBIXPEAKIINMHANOHBL; PEIICHUEIKCIT
epUMEHTAIbHBIX3a/1a4.

HemeTannbimux coeiuHeHUs

OO01asixapakrepucTukaragoreHoB. OcoOeHHOCTUCTPOCHUSIATOMOB, XapaKTeP
HbIe CTerneHu okucieHus. CTpoeHne U (pU3MUecKre CBOMCTBA MPOCTHIXBEIIECTB—
rajoreHoB. XMMHUY€CKUECBOKCTBAHAPUMEPEXJIOpA(B3auMOAECIICTBUECMETATIIAMH,
HEMETaJUIAMM, IIIeJI09aMu ). X 10poBo10po . CostHas KM CIIOTa, XUMUYECKHECBOICTBA,
IIOJIyYEHHE, IPUMEHEHNE. /el CTBHEXI0panXI0pOBOAOPOJaHAOPTaHU3MYEIOBEKA. B
AKHENIIHNEXTOPUABIMUXHAX 0K IECHUEBIIPUPO/IE.

OOmass  xapaktepuctuka dsjeMeHToB  VIA-rpymmel.  OcoOeHHOCTH
CTPOECHUSAATOMOB,XapaKTEPHbBIEC CTEIIEHUOKUCIICHHUS.

CrpoeHue u (u3NyUECKHUE CBOICTBA MPOCTBIX BEIIECTB — KHUCIOPOAA U
cepbl. AJUIOTPOITHBIE MOAU(DUKAIIMKM KHUCIOPOJa U Ccepbl. XMMUYECKHUE CBOWCTBA
cepbl.CepoBOIOpOA, CTpOEHUE, (DU3MUECKHE U XUMHUYECKHe cBoicTBa. OKCHIBI
Cepbl
KaKMpeJICTaBUTEIUKUCIOTHBIXOKCUA0B. CepHasSKUCI0Ta, (PU3NUECKUEUXUMUUECKHE
cBOMCTBa(O0IIMEKAKIPEICTABUTEIAKIIACCAKUCIIOTUCTICIN(UYECKE). XUMUUECKUE
pEaKLNN,IeKAIIHNEBOCHOBEPOMBIIIIIEHHOTOCIIOCO0an0ydeHUSICEPHOMKHUCIIOTHL. [
puMeHeHue. ConMCepHOMKHUCIIOThL, KAaUeCTBEHHAs  peakuus Ha  Ccyib(aT-hoH.
Haxoxnenue ceppl M €€ COCOUHEHHWNM BIPUPOAE. XHUMHUYECKOE 3arpsA3HCHHE
OKpYKaromIen cpenbl COEIMHEHUAMU
cepbl(KUCIOTHBIE0K/ TN, 3ar PI3BHEHUEBO3yXauBOJOEMOB ),CITIOCOOBIETOITPEAOTBPA
LICHUS.

O6mast  xapaktepuctuka  d7aeMeHTOB  VA-rpynmbl.  OcoOGeHHOCTH
CTPOEHUSATOMOB,XapAKTEPHBIE CTENIEHUOKUCIICHHUS.

A30T, pacmpocTpaHeHHe B TOpuUposie, (U3MUECKHUE U XHUMHUYECKHE
coiicTBa.KpyroBopot azora B npupoge. AMMHaK, €ro GU3n4eckrue 1 XMMHUUECKHE
CBOMCTBAa,0TydeHuennpuMeHenre. ConmaMMoHus, UX QU3NUeCKUEeNXUMUYECKUECB
oiicTBa,puMeHeHre. KauecTBeHHasspeaKInIHAMOHBIaMMOHUS. A30THAsIKMCIIOTA, €€
OJTydeHHe, PU3NYECKUENXMMUYECKHECBOMCTBA(O0IIMEKAKIIPEICTABUTENS  KJlacca
KUCIOT U crneuuduyeckue). lMcnonb3oBaHue HUTPATOB UCOJIEH aMMOHUS B
Ka4yecTBe MMHEpPaJIbHbIX yA0OpEHHI. XHUMHUYECKOE
3arpsi3HEHUEOKPY KaroIEHCPeIbICOeIMHEHUSIMUA30Ta(KUCIOTHBIE0K/IU,3arPsI3HE
HUEBO3/1yXa,I0YBBIM BOJIOEMOB).

docdop,amnorponsiemoupukanuudochopa,puznuecKueNXUMHUUECKUE
ceorictBa. Oxcung  docdhopa(V) u  dochopnas xkwuciora, usnueckue
UXUMHUYECKHUECBOICTBa, nony4yeHue.Mcnonp3oBanuedochaToBBKauecTBEMUHEPATH
HBIX YO0OpEHUH.

O6mass  xapaktepuctuka d7MeMeHTOB  [VA-rpynmel.  OcoOGeHHOCTH
CTPOEHUSATOMOB,XapAKTEPHBIE CTENIEHUOKUCIICHHUS.

Yrnepo,anioTponHbleMOAN(PUKAIIMN,pACTPOCTPAHEHUEBIIPUPOIE, hru3ruec
KHenxumuueckuecBomcTpa.Aacopouus. Kpyropoporyrinepoaasnpupoae. OKCUIbIYyT
aepoia,ux(Ppu3nuecKuenXMMHUIEeCKUEeCBOMCTRA, IEHCTBUE

12



HAXXUBBICOPTaHU3MBbI,TI0JTyYeHUEH

npUMeHeHne. DKOJIOTnYECKUenpooIieMbl,cBs3aHHbiecokcuaomyTaepona(lV);rumnor
€3ary100aTpHOTOTIOTETUICHUKIIMMATA; TAPHUKOBBIN 3P QeKT. YroyibHas KUCIOTa U
eé COJIH, 170:¢ dusnueckue
UXUMHUYECKNECBOMCTRA, MTOTydYeHuennpumMmeHeHue. KauectBeHHasgpeakiiusiHakapOoH
aTroHbL. M cronb30BaHneKapOOHATOBBOBITY,METUITHE, IPOMBIIIIIEHHOCTUUCEIHCKO
MXO3MCTBE.

[lepBoHayanbHble TOHATHA 00  OpraHMYECKHX  BEHIECTBAX  KakKo
COEJIMHEHUAXYyTIepoia(MeTaH, TaH,3TUJICH,alleTUIICH,3TaHOJI, ITUIIEPUH, YKCYCHASK
ucnora).Mxcocmasuxumuyeckoecmpoenue. I loOHITHEOONOTIOTHUECKH BaYKHBIX
BEIECTBAX: KUpax, Oenkax, yTIeBOaX — u ux poiu
BXKU3HUYENOBEKA. MamepuaibHoeeOuHCcmeoopeaHuieCKUXUHeop2aHuiecKuxcoeout
eHUuU.

KpeMHuuii,eropuznyecknenXxuMH4eCKMECBOMCTBA, I0JyY€HUEUTIPUMEHEHHE.
CoenunenusikpeMHusiBpupoae. Oouumenpeacrapienusioookcuae kpemuusa(lV) u
KpeMHHUEBOW kucioTe. CHIMKaThl, HMX HUCIOJb30BAaHUE BOBITY, MEIULIUHE,
MIPOMBIIIJIEHHOCTH. Baoicneuwue cmpoumenbHble
Mamepuanvl:Kepamuxa, Cmekio, yemenm,oemon,sxcenezovemon.lIpobaemvloezonac
HO2OUCNOIb308AHUACTNPOUMENIbHLIXMAMEPUATOBE8NO0BCEOHEGHOUNCUIHUL.

XUMUYECKUN  3KCIEPUMEHT: H3y4deHHEe 00pa3lloB  HEOPraHWYECKUX
BEILIECTB,CBOMCTB COJISTHOM KHCJOTHI; MPOBEICHUE KAYECTBEHHBIX PEAKIMN Ha
XJIOPUJIUOHBIM HAOJIOJICHUE MPU3HAKOB MX MPOTEKAHUS; OIBITHI, OTPAXKAIOIINE
bu3NUecKue MXMMHUYECKHME CBOMCTBA TajJOr€HOB M UX COEIUHEHHH (BO3MOYKHO
M CIT0JIb30BaHUEBHIEOMATEPHAIIOB);03HAKOMIIEHUECOOPA3aMUXJIOPUI0B(raloreH!
JI0B);03HaKOMJIEHHECOOpa3iaMucepbineécoeIuHEeHUSIMU(BO3MOKHOUCTIOIb30BAHHE
BUJICOMATEPUAIOB); HaOJII0/ICHNE npoiiecca oOyTJIMBaHUs
caxaparno//1IeliCTBUEMKOHIEHTPUPOBAHHONCEPHOMKHUCIOTHI; U3y YEHUEXUMUYECKUX
CBOMCTB pa30aBIICHHOM CEpPHON KHCIIOThI, MPOBEIECHUE KAa4eCTBEHHOW peakuuu
Hacynb(har-
MOHNHA0III0ICHUETIPU3HAKACETPOTEKAH U ST ;03HAKOMIICHHEC(PU3NUECKUMICBOMCTBA
MHUazoTa,hochopannxcoeMHEHNH(BO3MOKHOUCTIONH30BaHUEBHIEOMATEPUATIOB),0
OpasnamuazoTHeIXU(POCHOPHBIXYT0OPEHMIT; TOTyYeHHE,COOMpPAHNE,PACTIO3HABAHU
€UM3YyUYCHHECBONCTBAMMUAKA; TMPOBEACHUE KAYECTBEHHBIX pEAKIMWA HA HOH
aMMOHUS u dbocharron
WW3y4YECHUENTPU3HAKOBUXITPOTEKAHUS, B3aUMOIEH CTBUEKOHIIECHTPHUPOBAHHONA30THO
HWKHCIIOThICME1bIO(BO3MOKHOUCTIOIH30BaHUEBU1I€OMATEPHATIOB );U3yYEHUEMO/IEIE
HKpUCTaUIMUeCKuXpeéTokanmasa, rpadura,pyisiepeHa;03HaKOMICHUECITPOIIECCO
MaJIcCOpOIMUPACTBOPEHHBIXBEIIECTBAKTUBUPOBAHHBIM ~ YTJIEM U YCTPOWCTBOM
IPOTHUBOra3a; MOJIy4eHHE,
coOupaHue,pacro3HaBaHUENN3YYEHUECBONCTBYTIEKUCIIOrOra3a;npoBeeHueKauec
TBEHHBIX pEaKIMi Ha KapOOHAT- W CWJIMKAT- MOHBI M U3YYEHHUE MPU3HAKOBUX
IIPOTEKAHUS; O03HAKOMJICHUE c POAYKLIUEN CUJIMKATHOU
MPOMBIILICHHOCTH; PEIICHUEIKCTIEpUMEHTAIbHBIX3ajaunioTeMe«BaxkHelmenemMe
AJUIBIMUX COETUHEHUSD.
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10 xaacc

MeTajbIMUX COeTUHEHUS

Oo6masxapakTepUCTUKAXUMHUECKUXAIEMEHTOB—METAJNIOBHAOCHOBAHUN  MX
1oJIo)KeHUABl leproIM4ecKONCUCTEMEXUMUYECKUXAJIEMEHTOB/]. n.
MeHeneeBauctpoeHus1aroMoB. CTpoeHEMETaI0B. MeTaminiecKasCBI3bUMeTaILl
NYECKAIKPUCTALINYECKAIPEIIETKA. DIEKTPOXUMHYECKUIPSITHANPSKEHU I
METAJIJIOB. duU3nYECKue 51 XAMUYECKHUE CBOMCTBA METAJIJIOB.
Oo6mmecocoOpIoydeHIIMETaIIOB. [ [OHATHEOKOPPO3UUMETATIIIOB,0CHOBHBIECTIO
COOBI3aIUTHIMXOTKOPPO3UH. CIUIaBbI(CTab, 4YyTYH, JIOPATIOMUHANA,0pOH3a ) MM XIIPU
MEHEHUEBOBITYUIIPOMBIIIIEHHOCTH.

[llemoynple  MeTtauipl:  moJyiokeHne B llepmoagmdeckor — cucreme
xuMmuaeckuxdnemMeHToB JI. . MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXKJICHUE B
npupojie.dusnyeckue U XUMHUYECKHE CBONCTBA (Ha MpUMEpe HATpUsl U KaJlus).
Oxkcupl
WUTUAPOKCUABIHATPpUANKAIHUA. [ [pUMEHEHUEIIETTOYHBIXMETAIITIOBUUX COCTUHEHUM.

[IlemouHO3€EeMENBHBIE METaJUIbI MarHuu 151 KaJIbLINK:
NoJiokeHueB  lleproamueckor cucremMe XUMHYECKHUX adnemeHTtoB J[. U
MenpeneeBa; CTpPOCHHEUMX aTOMOB; HAXOXJICHUE B mpupoac. Pusnyeckue u
XUMHYECKUE CBOWCTBA
MarHusiMKanbivs. BaxxHeimmecoe JMHEHUSIKaNb LU (OKCH T, THAPOKCUA,coln ). JKécT
KOCTBHBOJIBI U CIIOCOOBI €€yCTPaHEHHUS.

AJFOMUHHAN :TI0JIO)KEHNUEB [eproAn4eCKONCUCTEMEXUMUYECKUXIIIEMEHTOB/].
N.MenaeneeBa;cTpoeHuEaTOMa; HaX 0xkAeHUEBNpUpoie. Duznueckue u
XUMHUYECKHE CBOMCTBA aqtOMUHHUSA. AM(OTEpHBIE CBONCTBA OKCHIAUTHAPOKCHIA
ATIOMUHUS.

Keneszo:nonoxenuesllepuoanyeckoricucremexumMmuaeckuxsaemMeHToB /. U.
MeHneneeBa;cTpoeHHEaTOMAa; HAX0K AEHUEBIPUPOIe. DU3NUECKUENXUMUYECKUECB
oiictBaxkenesa.Oxcuasl, ruapokcunbiuconmkenesa(ll)mkenesa(lll),uxcocras,cBotic
TBau MOJyYECHHUE.

XHUMUYCCKUNIKCIIEPUMEHT: 03HAKOMJICHHECOOpa3llaMUMETAINIOBUCTIABOB, U
X(pU3NYECKUMUCBOMCTBAMMU;; U3YYEHUEPE3YIbTATOBKOPPO3UUMETAIIIIOB(BO3MOKHOU
CII0JIb30BAHUEBUIEOMATEPUATIOB),0CO0CHHOCTEB3aUMOICHCTBUS OKCUA KaJIbIUs
U HaTpUs C BOJOU (BO3MOXKHO
M CIIOJIb30BaHUEBHUICOMATEPUATIOB );UICCIEA0BAHNECBOMCTBKECTKONBO/IBI; ITpOIIECCa
TOpEeHUsKeNe3a B KHUCIOpoJie (BO3MOXKHO HCIOJIb30BaHUE BUJICOMATEPUAIIOB);
MIPU3HAKOBIPOTEKAHUAKAYECTBECHHBIX PEAKITUHHANOHBI(MarHU s, KaIbI1s, A TFOMUHA
s,uunaka, okenesa(ll) wu  okenesa(Ill), memu(Il)); waGmromenwe w  omnmcaHue
MPOIIECCOBOKPAITMBAHUATIIAMEHUMOHAMUHATPHS, KATUAUKATbIHS (BO3MOKHOUCTIO
JH30BaHUCBHUACOMATEPHUAIIOB );UCCICI0BaHNEaM(BOTEPHBIXCBONCTBIUIPOKCHIAaITIO
MUHHUSUTHAPOKCUIANMHKA; PEIIIEHUEIKCIIEPUMEHTAIBHBIX3a]a4II0TEME
«BaxxHelnme MeTauIbINNXCOEC IUHECHUS .

XUMHUAHOKPYXKAKOLIAsICPeaa

HoBeie mMarTepuanbl u  TeXHOJOrMW. BemectBa u  Marepuanbl B
MTOBCEHEBHONKN3HNYEIIOBEKA. XUMUSIU30POBbE. be30macHOenCconb30BaHUEBEIIIE

CTBI/IXI/IMI/IIICCKI/IXpCaKHHﬁB6BITy.HepBaSIHOMOI_HBHpI/IXI/IMI/FICCKI/IXO)KOFaX
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u  orpaBieHUsAX. OCHOBBI  3KOJOTMYECKOW  TIpPaMOTHOCTH. XUMHUYECKOE
3arpsi3HEHUEOKpY-Karolleld cpefpl  (mpenenbHas JOmycTUMasi KOHIIEHTPALMS
BemiecTB — [1JIK).PoabxumMuu BpellieHHH 3K0JI0THYECKUXITPOOIEM.

[IpupogHble MCTOYHUKH  YIJI€BOAOPOJIOB  (Yyroiab, NOPUPOAHBIA  ras,
He(DTb),TPOTYKTHIMXIIEPEPAOOTKH, UXPOJIbBOBITYH MPOMBIIIICHHOCTH.

XUMHYECKUIIKCIIEPUMEHT: U3y4eHNE00pa3lioBMaTepruanoB(CTEKI0,CIIJIaBbIM
€TaJJIOB,TIOJIMMEPHBIE MaTepUaIIbI).

MexnpeaMeTHbIECBI3H

Peannszanusimexnpe aMEeTHBIXCBA3ECUIIPUA3YYCHUMXUMUHBY
KJIACCEOCYIECTBISIETCAYEPEZUCTIONB30BAHNEKAKOOIINXECTECTBEHHO-
HAYYHBIXIIOHATUH, TaK U TMOHATHH, SIBISIONIUXCS CHUCTEMHBIMHU ISl OTIEIbHBIX
MIPEAMETOBECTECTBEHHO-HAYYHOT O IIUKJIA.

OOmue ecTeCTBEeHHO-HAyuYHble TMOHATHS: HAay4dHbIM (akT, rumnoresa,
3aKOH,TEOpUSsl,aHaAIN3,CUHTES, KJIaCCU(PUKALUS, IEPUOAUYHOCTb,HA0II0IEHUE,IKCTIE
PUMEHT,MOEINPOBAHNE,U3MEPEHHE,MO/IETb, IBJICHHUE, TAPHUKOBBINA(PPEKT, TEXHOI
OTHUsl, MaTEpHUAIIbI.

du3nKa:MaTepus,aTOM, JIEKTPOH,TPOTOH, HEUTPOH,NOH, HYKITU I, U30TOIIbL,pa
JIMOAKTUBHOCTH,MOJIEKYJIa,3JIEKTPHUUECKUIT3aps 1, IPOBOAHUKH, TOTYITPOBOTHUKH, TN
ANEKTPUKH,(HOTOIIEMEHT,BELIECTBO,TENI0,00BEM,arpEraTHOE COCTOSIHUE BEILIECTBA,
ras, pacTtBop, PacTBOPUMOCTb, KpUCTaJUIMYECKasIpeIIETKa, CIUIaBBI,
(U3UYECKUEBETNYNHBI, €MHULIBIN3MEPEHUS,
KOCMHYECKOEIIPOCTPAHCTBO,IIIIAHETHI, 3BE31b1, COMHIIE.

buonorus:porocunres,apixanne,0uochepa,skocucTeMa, MUHEPATbHBICY 100D
CHUSI,MUKPOAJIEMEHThL, MAaKpO3JIEMEHThI, TUTaTEIbHbIEBELIECTBA. ] eorpadusi:aTmoc
depa,runpochepa,MUHEPATBL, TOPHBIETIOPO/IbI,10JIE3HBIEUCKOIIAEMbIE, TOIIIIMBO,BO/
HBIE PECYPCHI.

Iliianupyemsbie pe3yJbTaThl OCBOCHUSA ydeOHOronpeaMera
«XHMHUS»HAYPOBHEOCHOBHOT000111er000pa30BaHNs

N3y4ueHnexuMuuBOCHOBHOMIIIKOJIEHATIPABICHOHAI0CTHKEHUEOOyIAOIIIIMHU
CSUTMYHOCTHBIX,METaIIPEAMETHBIXUTTPEIMETHBIXPE3YIbTaATOBOCBOCHUSy4€OHOTOIIP
eamera.

JIMYHOCTHBIEPE3YJIbTAThI

JIM4HOCTHBIEPE3YIbTaTHIOCBOCHUSITIPOTPAMMBIOCHOBHOTOOOIIIEr000pa3oBaH
USITOCTUTAIOTCSIBX 0100 YYCHUS X MMUUBEIMHCTBEYYCOHOMUBOCTIMTATEILHOM
JEATENBHOCTH Opranuzanuu B COOTBETCTBUU c
TPaJIULIMOHHBIMUPOCCUNCKUMUCOLIUOKYJIBTYPHBIMUU Y X OBHO-
HPaBCTBEHHBIMUIICHHOCTSIMU, IPUHITHIMUBOOIIIECCTBEIIPABUIIAMUUHOPMAMUIIOBEE
HUAKUCTIOCOOCTBYIOTIPOLECCAMCAMOITO3HAHU S, CAMOPa3BUTUSMCOLIMAIIA3AIIMHO0YY
AIOIINXCA.

JIMYHOCTHBIE PE3yJIbTAThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YHUCIHE
BUYACTH:

ITaTproOTH4YeCKOTOBOCTIUTAHUSA

1) 1LEHHOCTHOTOOTHOIICHUSKOTEUECTBEHHOMYKYIbTYPHOMY,UCTOPHUUYECKO

MYI/IHay‘IHOMYHaCJ'IeI[I/IIO,HOHI/IMaHI/IH3Ha‘ICHI/IHXI/IMI/I‘{eCKOﬁ
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HAyKUBKU3HUCOBPEMEHHOT0OOIECTBA,CITIOCOOHOCTURIAIEThIOCTOBEPHONNH(DOPM
alMenonepe0BbIXI0CTHKEHUAXUOTKPBITUSIXMUPOBOMMOTEYECTBEHHON  XMMUMH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSX 00 yCTpOUCTBEMUpPAU OOIIECTBA;

I'paKIaHCKOTrOBOCIIMTAHUS

2) npeacTaBICHUSOCOIUATbHBIXHOPMAXUIPABUIAXMEKITUIHOCTHBIXOTHOIII

EHUN B KOJUIEKTHUBE, KOMMYHHUKAaTHBHOMN KOMIIETEHTHOCTH B
00I111eCTBEHHOIIOJIE3HOM, y9eOHO-
HCCIIEI0BATENbCKOM, TBOPUECKONUPYTUXBUIAXIEATEIIbBHOCTH;TOTOBHOCTUKPA3HO-
00pa3HONCOBMECTHONACATEIIPHOCTUIIPUBITIOTHCHUNYI€OHBIX, [T03HABATEIHHBIX 32
J1a4,BBITTOJITHECHUUXUMUUECKUXIKCIIEPUMEHTOB, CO3JaHUM  Y4YEOHBIX IPOEKTOB,
CTpEeMJICHUS K
B3aMMOIIOHUMAaHUIONB3aUMOTIOMOIIUBIIPOIIECCEITONYUeOHONUIEATEIbBHOCTH;TOTOB
HOCTHOIIEHUBATHCBOEMOBEACHUEUTIOCTYTKMCBOMX TOBAPUIIIECHCITO3UITUMHPABCTBEH
HBIXUIIPABOBBIXHOPMCYUYETOMOCO3HAHUSATIOCIEACTBUMIIOCTYIIKOB;

[{eHHOCTHHAYYHOTONIO3HAHMS

3) MUPOBO33PEHUECKUXITPEACTABICHUIOBEIIECTBENXUMUYECKOUPEAKIINH,C
OOTBETCTBYIOIINXCOBPEMEHHOMYYPOBHIOPA3BUTUSAHAYKUHCOCTABIISIIOIIUXOCHOBY I
JISITIOHUMAaHUSACYIITHOCTUHAYYHOMKAP TUHBIMUPA;IPEICTABICHUNOOOCHOBHBIX3aKOH
OMEPHOCTIXPA3BUTHUAIIPUPOJIBI, B3aUMOCBS3AX YEJIOBEKAa C IMPUPOJHOM CPENOU, O
POJIM XMMHH B TTIO3HAHUU ATUX3aKOHOMEPHOCTEM;

4) mo3HaBaTEJIbHBIX MOTHBOB, HAINPaBJICHHBIX Ha IMOJIYYEHHE HOBBIX
3HAHUUTIOXUMHUU,HEOOXOIUMBIX ITI100bsICHEHUSTHAOTI0JAEMBIXITPOIIECCOBUSBIICHU
i

5) mo3HaBaTeNbHOM, HMHPOPMALMOHHONM W YWUTATEIbCKOW KYJIbTYpHI, B
TOMYHCIIC HABBIKOB CaMOCTOATEIBHOM paboOThl ¢ y4yeOHBIMH TEKCTaMH,
CIIPABOYHOMIUTEPATYPOH,JOCTYTHBIMUTEXHUYECKUMHUCPEICTBAMUHMH(GOPMAIIMOHH
BIXTEXHOJIOTHUH;

6) uHTepeca K OOYYEHHIO W TIO3HAHUIO, JIFOO03HATEIHLHOCTH, TOTOBHOCTU
HCITOCOOHOCTUKCAaMOOOPa30BaHUIO, TPOCKTHOMUHUCCIIEIOBATEIHCKOMACSITEIIBHOCTH,
K OCO3HAaHHOMY BBIOOPY HANPABJICHHOCTH U YPOBHS 00y4YEeHUS BIATbHEHUIIIEM;

D opMUPOBAHUAKYJIBTYPbI3I0POBbS

7) OCO3HAHUSIEHHOCTUKU3HU,0TBETCTBEHHOTOOTHOIIEHUSIKCBOEMY30POBb
10,YCTaHOBKHUHA3I0POBBIMOOPA3KU3HN,0CO3HAHUSATIOCIEACTBUMMHETTPUSATHS
BpPEIHBIX MPUBBIYEK (ynotpebneHus AJIKOT0JIs, HApPKOTHUKOB,
KypeHUsl),He00X0IMMOCTUCOOIIIOACHUSATIPABIIOE30TTACHOCTUIIPHUOOPAIIIEHUUCX UM
WYECKUMUBEIIECTBAMU BOBITYH peaTbHONKU3ZHM;

TpyaoBoropocnuranus

8) uHTEepeca K TMPAKTUYECKOMY HM3ydyeHHUIO mpodeccuii u  Tpyna
pPa3IMYHOTOpOJa, YBaXKEHUE K TPYAY U pe3yibTaTaMm TPYAOBOU AESATEIbHOCTH, B

TOM qucie
HAOCHOBETPUMEHEHUSTIPEIMETHRIX3HAHUUTTOX UMUK, 0CO3HAHHOTOBBIOOPANH TUBH/T
yaJlibHOUI TPaeKTOpUU MPOJIOKEHUS oOpa3oBaHUs c y4ETOM

JUIHOCTHBIXMHTEPECOBUCIIOCOOHOCTHKXUMHUH,00IIECTBEHHBIXUHTEPECOBUIIOTPEOH
OCTEM;
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ycnemHon mnpodecCHOHANIBHOM  ACATEILHOCTH U Pa3BUTUS  HEOOXOIUMBIX
YMEHUM;TOTOBHOCThAIAITUPOBATHCABIIPOPECCUOHATILHONCPEIE;

IKO0JIOrHYeCKOrOBOCITUTAHUSA

9) ’KOJOTUYECKH  IIeJIECOOOPAa3HOr0  OTHOIIEHUS K  TPHUPOJE  Kak
HMCTOYHMKYKU3HU Ha 3€MJIe, OCHOBE €€ CYILECTBOBAHUS, MOHUMAHMUS IIEHHOCTH
31I0pOBOTO
n0e30macHOT000pa3aKU3HN,0TBETCTBEHHOTOOTHOIIICHUSIKCOOCTBEHHOMY (DH3HYECK
OMYUIICUXUYECKOMY310POBbI0,0CO3HAHUSIIIEHHOCTUCOOIIOICHUSTIPABUIT
Oe3omacHOr0 TOBEACHUS TMpuU paboTe C  BEmIeCTBAaMH, a TaKkKe B
CUTYaLUSIX,yTPOKAIIUX3I0POBIOMKAZHIWIIOJCH;

10) cmocoOHOCTH TPUMEHATH 3HAHUSA, TMOJIy4aeMble TIPH HM3YyYCHHH
XUMHW,JJI PELICHMs] 3a/ad, CBSA3aHHBIX C OKPYKAIOIIEH NPUPOJHOM Cpenow,
MOBBIIIEHUSYPOBHSIIKOJIOTHYECKOUKYIBTYPBI,0CO3HAHUATIIO0ATbHOTOXapaKTepadK
OJIOTHYECKHUXITPOOIEMHUITY TEHUXPEIIICHUSATIOCPEICTBOMMETOI0BXUMHH;

11) SKOJOrHYECKOrOMBIILICHHS,YMEHUIPYKOBO/ICTBOBATbCSIMMBIIO3HABATE
JIbHOM,KOMMYHHUKAaTUBHON UCOIUAIIBHOW MIPAKTHKE.

MeTanpeaMeTHblepe3yabTAThI

BcocraBemeTanpeaMeTHBIXPE3yIbTaTOBBBIICIAIOT3HAYMMBIEISI(HOPMUPOBA
HUSMHUPOBO33PECHUSIO0IICHAYYHBICTTOHATHSI(3aKOH, TECOPHUS, TPUHITUI, TUITOTE3a, PaKT
,CHCTEMAa,IIPOLIECC,IKCIIEPUMEHTHUAP. ),KOTOPBIEUCIIOIB3YOTCSBECTECTBEHHO -
HAyYHBIXYYEOHBIXITPEIMETAXUIIO3BOJISIIOTHAOCHOBE 3HAHMI M3 3THX MPEAMETOB
dbopMupoBaTh MPEJICTABICHUE O IEJOCTHOMHAYYHOW KapTUHE MHpa, U
YHUBEpCAJIbHbIC y4eOHbIe JEeUCTBUS
(mo3HaBaTeIbHbIC,KOMMYHUKATUBHBIE,PETYIATUBHBIE ), KOTOPbIE0OECTIEYnBAIOTHOP
MHPOBaHUETOTOBHOCTUKCAMOCTOSTEIbHOMYIUIAHUPOBAHUIOMOCYIECTBIECHUIOYYE0
HOUIEITEIILHOCTH.

MertanpenMeTHble PE3yNbTaTbl OCBOEHUS 00pa30BaTENbHON MPOTrPaMMBI
MOXUMHUU  OTPa)XaroT  OBJIAJCHUE  YHUBEPCAIbHBIMM  ITO3HABATEIbHBIMU
JNEUCTBUSMH, BTOM YHCIIE:

ba3oBbIMHJIOrHYeCKMMUAECTBUAMU

1) yMeHMEM HCHOJI30BAaTh MPHUEMBI  JIOTUYECKOTO  MBIIUICHUS  TIPU
OCBOCHMHM3HAHUMN: PACKPBIBATh CMBICI XHUMHUYECKUX TOHATUNA (BBIACIATH HUX
XapaKTEepHBICIIPU3HAKH, YCTaHABINBATHB3aMMOCBA3bC
JPYTUMUTIOHSATHSMM ), ICTIOJIb30BATHIIOHATHUS 111 OOBSICHEHUS OTIEIbHBIX (DAKTOB
U SIBJICHUH; BHIOMPATh OCHOBAHUS UKPUTEPUM JJIA KIaCCU(DUKAIMM XUMHUYECKUX
BEILECTB U XUMUYECKUX peaKkIuii;ycTaHaBIMBaTbIIPUUUHHO-
CJIE/ICTBEHHBIECBII3UMEK Y00 EKTAMUN3YYEHUS;CTPOUTh JIOTUYECKHUE
paccyxaeHus (MHIYKTUBHBIC, JCAYKTHUBHbIC, 110 AaHAJOTWH);eJaTh BBIBO/IbI
U3AKITIOYCHUS;

2) YMEHUEMIIPUMEHSITHBIPOIIECCENO3HAHUATIOHATU(TIPEIMETHBICMETAIIPE
JIMETHbIE),  CHMBOJIMYECKHE  (3HAKOBBIE)  MOJIENIM,  HUCIOJb3yEMbIE€ B
XUMUU,IPEO0Pa30BLIBAT,  IIMPOKO TNPUMEHSEMbIE B XUMHH  MOJICIbHBIC
MpeACTaBICHUS —

XUMUYECKUU3HAK(CUMBOJIIIEMEHTA ), XUMUIECKasi(popMyIanypaBHEHUEXUMUIECKO
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u pCaKuun - Ipu PEICHUA y‘{€6HO-H03HaBaTCHBHBIX 3aaay, C
y‘IéTOMSTPIXMO,HeJIbHBIXHpCI[CTaBJIeHI/IﬁBBIHBH}ITBI/IXap AKTCPU30BATLCYIICCTBCHHEI
v
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NPU3HAKK M3Yy4aeMbIX OOBEKTOB — XHWMHUYECKHX BEIIECTB M XHMHYECKHUX
PeaKIHii; BBIBISATHOOIIME3aKOHOMEPHOCTH, TPUUUHHO-

CJIC/ICTBEHHBICCBSI3UMIIPOTUBOPEUUSI B H3YyYaeMbIX TMPOIECCaX U  SBJICHUSX;
npejuiaraTth KpUTEPUU JJISBBISIBIICHUSI ATUX 3aKOHOMEPHOCTEW M MPOTHUBOPEUMIA;
CaMOCTOSATENILHO BBIOMPATHCIIOCOO pemieHus y4eOHOW 3agaunm  (CpaBHUBATH

HECKOJIBKO BApUAHTOB
peleHus1, BbIONpaTbHan00JIeenOoIX O CYdETOMCAMOCTOSTETbHOBBIICTIEHHBIXK
pUTEPHEB);

Ba3zoBoiMuHuccea0BaTeIbCKUMUACHCTBUAMHU

3) YMEHUEMHCIOJIb30BaThIIOCTABICHHBIEBOIIPOCKIBKAUECTBEUHCTPYMEHTA
MO3HAHUS,aTaK)KEBKa4€CTBEOCHOBBIIIISI() OPMUPOBAHHUSTUITOTE3HITIO
MIPOBEPKENPABUIIBHOCTUBBICKA3bIBAEMBIXCY K ICHU;

4) npuoOpeTeHHe  OmbITa IO  IUIAHUPOBAHWIO,  OPTraHW3allMk U
MIPOBEJICHUIOYUCHUYECKUXIKCIIEPUMEHTOB: YMEHUEHA0T10/1aTh3aXx0I0MIIpoliecca,c
aMOCTOSITeJIbHO TIPOTHO3UPOBATH €r0 pe3yibTar, (HOPMYIUPOBATH OOOOIICHUS
WBBIBOJIbI II0 pE3yJbTaTaM IIPOBEAEHHOTO OIbITA, HCCIEHOBAHUS, COCTABIATH
OTY€TO TPOJICIIAHHON PadoTe;

Paboroiicundgopmanmei

5) yMeHuem BBIOMPATH, aHaJIU3UPOBATh u HMHTEPIPETUPOBATH
MH(pOpMAIIMIOPA3IMYHBIX BUAOB U (DOPM MpeACTaBICHUS, TTOTYyYaEMYI0 U3 Pa3HbIX
HMCTOYHUKOB(HAYYHO-

NOMYJISPHASIIUTEPATY PAXUMHUECKOTOCOAEPKAHUS, CIIPABOYHBIETIOCOOUS, pECYPCHI
HHuTepHeTa); KpUTHUECKUOLICHUBATHIIPOTUBOPEUNBYOMHEOCTOBEPHYIOMH(DOpMAIL
HI0;

6) YMEHHEMIPUMEHITHPA3THUYHBIEMETOIBIN3AMPOCHITPUTTIONCKENOTOOPENH
(bOopMaIMICOOTBETCTBYIOIMIUX JAHHBIX,HEOOX 0 IUMBIX IJISIBHITTOTHCHUSY Y€OHBIX TT
O3HaBaTeJIbHbIX3a/1a40Ipe1eIEHHOIOTUIIA; TPUOOPETEHUEOIBITABOOIACTUUCIIONB30
BaHUSIMH(GOPMAIIMOHHO-
KOMMYHUKATHUBHBIXTEXHOJIOTHI1,0BJIaICHUEKYIb-TYPOHaKTUBHOTOUCIIOIB30BAHUSIP
a3TUYHBIXTTOMCKOBBIXCUCTEM;CAMOCTOSATEIbHOBBIONPATHONITUMATBHYIO(OPMYTIPES
CTaBJIEHUSMH()OPMAMUUUILTIOCTPUPOBATHPEIIAEMbIE3a/1a4NHECTIOKHBIMUCXEMaM
U, ArarpaMMaMu, IpyruMudopmaMurpa@uKuuuXKOMOMHALUSMY;

7) YMEHHEMHUCTIOIb30BaThUAHAIM3UPOBATHBIIPOIIECCEYUEOHOMUKCCIIEI0OBAT
€IbCKOU NEATEITBbHOCTH uH(pOpMaIIO 0 BIIMSTHUHU
IPOMBIIIIEHHOCTH,CEIbCKOTOX 035 HCTBAUTPAHCTIOPTAHACOCTOSIHUEOKPYKAIOLLEHTIP
WPOTHOMCPEIBI,

YHuBepCcaJIbHBIMUKOMMYHHUKATUBHBIMUCHCTBUAMH

8) ymeHueM3aaaBaThBOMPOCHI(BXOAEANAIOTak/ MITHIUCKYCCUH )ITOCYIIECTBY
00CyKIaeMOUTEMBIL,(DOPMYITHPOBATHCBOUIIPEATIOKEHUSIOTHOCUTEIBHO
BBITIOJTHEHUANPEIJIOKEHHON3a/1a4H;

9) npuoOpeTeHrneoNnbITANPE3EHTALNNPE3YIbTATOBBBITOIHEHUIXUMHUUECKO
ro  DJKCliepuMeHTa  (J1a0OopaTOpHOTO  OMbITa,  JTAOOPATOPHOW  pabOTHI
MIOMCCIIEI0BAaHNIOCBONCTBBEIIECTB,y4EOHOTO TIPOEKTA);

10) 3auHTEpECOBAHHOCTh B COBMECTHOM co CBEPCTHUKAMHU

M03HABATEJIbHOMUUCCIIEI0BATENbCKOUIEATETbHOCTUIPUPEIIEHUMBO3ZHUKAIOLIUXIIP
19



o0ileMHa

20



OCHOBE Yyué€Ta OOIIMX MHTEPECOB U COIJIACOBAaHUSA NO3ULMI (00CyXIeHus,
O0OMEHMHEHUSIMU,«MO3TOBBICIITYPMbD), KOOPANHALIMSICOBMECTHBIX IEHCTBUIM,0NpE
€JICHUEKPUTEPUEBIIO OLEHKEKaueCTBABBINIOTHEHHONPAOOTHIUAP. );

YHuBepcaJabHbIMUPETyJIATHBHBIMUACHCTBUAMH

11) ymMeHHeMcaMOCTOSATENbHOOPEAETATLEINAEATEIbHOCTH, INTAHUPOBAT
b,0CYIIECTBISATH, KOHTPOJINPOBATHUITPUHEOOXOAUMOCTUKOPPEKTUPOBATHCBOIOICST
eJIbHOCTh,BBIOMpaThHAN0051ee3() PEeKTUBHBIECTIOCOOBIPEIICHUAYIEOHBIXUTIO3HABATE
JIbHBIX3a]1a4,CaMOCTOSATEIbHOCOCTABISI T MITUKOPPEKTUPOBATHIIPENJIOKEHHBIAAIITO
PUTMIEHCTBUHTIPUBBITIOHEHUU3aJaHUICYYETOMIIONYYeHUTHOBBIX3HAHU OO M3y Ya
eMBIXOOBEKTaX—
BEILIECTBAXUPEAKIMAX ;OLIEHUBATHCOOTBETCTBUETIOYYEHHOT OPE3YJIIbTaTa3asBICHHO
W1,

12) ymeHHeM HCHOJIb30BaTh M AHAIM3UPOBATh KOHTEKCTHI, MpeuiaracMble
BYCJIOBUU 3aJaHUMN.

IIpeaMeTHBIEPE3YJIbTATHI

BcocraBenpeaMeTHbIXPE3ynbTaTOBIOOCBOEHUIO00S3aTEIbHOT OCOACPKAHUS,
YCTaHOBJICHHOT'0IAHHOMPaO0YeHITPOTpaMMO, BBIIEIISIOT: OCBOCHHBICO0 YU a0 UM
UCSTHAYyYHBIE3HAHMSI, YMEHUSUCTIOCOOBIIEUCTBUM, CIEU(UUECKHUEIIAIPEIMETHONO
O5acTU«XUMUS», BUABLACSTEIbHOCTUIIONOTYYEHUIOHOBOTO3HAH ML, ETOMHTEPIIPETA
11U, peo0pa30BaHUIOMIIPUMEHEHUIOBPA3INYHBIXYY€OHBIXUHOBBIX CUTYaIUSX.

[IpenMeTHble pe3yibTaThl MpPEACTaBIEHbl 1O TojaM OOy4YeHUS U
OTPaXkaroTCHOPMUPOBAHHOCTHYOOyUAOIIUXCSI CIASAYIOLUIUX YMEHHIM:

8 KUIIACC
1)  packpbIBaTbCMBICIOCHOBHBIXXUMUYECKUXITOHITHI:aTOM,MOJIEKYJIA,
XUMHAYECKUI DJIEMEHT, IIpoCTOE BEILIECTBO, CJIOJ)KHOE BEILIECTBO,

cMeCh(0JTHOPOIHASIMHEOJHOPOAHAS ),BAJICHTHOCTh,0THOCUTEIIbHASIATOMHASIIMOJIEK
yJsipHasi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccOBasoJIs
XUMHUYECKOTO  JJIeMEHTa B  COCIMHEHHMHM, MOJSPHBIA  00BEM,  OKCHI,
KHCJI0TA,0CHOBAHUE,COJIb,3JIEKTPOOTPUIATEIbHOCTb,CTENIEHbOKUCICHUS, XUMUYECK
asipeakiisg, KiaccuUKanus  peakiuid: peaklud COCIUHEHUs, peaKluu
Pa3NoKEeHUsI,peaKIIMN3aMeIeHU S, PEaKIIMMOOMEHa, PK30-

HOHOTEPMUYECKUEPEAKIINU; TEIII0BONA D (PEKTpeaKIuu;siApoaToMa,dJIeKTPOHHBINC
JoilaTomMa,aTOMHAsIOpOUTaIb,PAINYCaTOMA, X UMHUYECKASICBSA3b,TOJISIPHASIMHETIONSPH
asiKOBaJICHTHAs CBSI3b, MOHHAsI CBS3b, MOH, KAaTHOH, aHUOH, PAacCTBOpP, MaccoBas
JoJisiBelecTBa(MPOLICHTHAsT KOHIICHTPAIIHS ) BPaCTBOPE;

2)  WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHUMHYECKUX TOHSATHM
(cm.11. 1 ) UIPUMEHATHITUTOHATUATIPUOTIUCAHUY BEILIECTBUUXITPEBPALIICHUIT;

3)  UCHOJIb30BaThXMMHYECKYIOCUMBOINKYAJISICOCTABICHUA(POPMYIIBEIIEC
TBY YPABHEHUN XUMHUYECKUXPEAKIIUN;

4)  ompenensThBAIIEHTHOCTHATOMOBYJIEMEHTOBBOMHAPHBIXCOSTMHEHUSIX ;C
TEMEeHbOKHUCIICHUSIEMEHTOBBOMHAPHBIX COCTMHCHUSIX ; IIPUHA/JIC)KHOCTh  BEIIIECTB
K ONpPEeIeIEHHOMY KJ1accy COEMHEHUI 1o
dbopmyram;BUIXUMUYECKONCBI3U(KOBaJIEHTHASIMMOHHAS ) BHEOPTaHUYECKUX COETNH
CHUSX;
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5)  packpsiBaTheMbIcllepuoanueckoro3akona/l.Ml.MeneneeBa: 1eMOHCT
PUPOBAaTbIIOHMMAHUETIEPUOANYECKON3aBUCUMOCTUCBONCTBXUMUYECKUX 3JIEMEHTOB
OT ux ITOJIOKEHUS B [Tepunoanueckoii CHUCTEME;
3aKOHOBCOXPAHEHHUSIMACCHIBEIIECTB,I0OCTOSHCTBACOCTABA,aTOMHO-
MOJICKYJISIPHOTOYUYEHUS,3aKOHAA BOTa JpO; O CHIBAThUXAPAKTEPU30BATHTAOIHUHY
10opmylleproauueckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB: pa3U4aTh MOHITHS
«rnaBHasnoArpynna (A-rpynna)» u «nobdounas noarpynmna (b-rpynmna)», mansie u
00JIBIINENEPUOABI;COOTHOCUTHO003HAYEHUS, KOTOPHICUMEIOTCSBTA0INIIE
«IleproanyeckascucTeMaxuMUYECKUXAIEMEHTOB/I.
N.MeHneneeBa»CUiCIOBIMUXAPAKTEPUCTUKAMUCTPOEHUIATOMOBXUMUYECKUXAIIE
MEHTOB(COCTaBU3APAAAAPA,0011ECUNCI0ITEKTPOHOBUPACTIPEAECICHUEHUXITONIEKTPO
HHBIMCJIIOSIM);

6)  KIacCUDUITUPOBATHXUMHUYCCKHEIIEMEHTHI;HEOPTraHNICCKUEBEIECT
Ba; XWMHUYECKHME peakuud (0 YUCIYy M COCTaBy YYacTBYIOLIUX B
peaKkUMUBELIECTB,I0TEMIOBOMYI (D (DEKTY);

7)  XapakTepu30BaTh(OMNUCHIBATH)OOIINEXUMUYECKUECBOWCTBABEIIECTBPA
3IIMYHBIXKJIACCOB,TOATBEPKAAIONMCAHUETPUMEPAMUMOJIEKYIISIPHBIX
YPaBHEHUMCOOTBETCTBYOINXXUMUUECKUXPEAKIINH;

8)  NPOrHO3MPOBATHCBOMCTBABEUIECTBB3aBUCUMOCTHOTUXKAYECTBEHHOTO
COCTaBa; BO3MOXHOCTH THPOTEKAHMS] XMMHYECKUX MPEBPALIEHUN Bpa3IMYHBIX
YCIIOBHUSIX;

9)  BBIUHCIATHOTHOCHUTEIBHYIOMOJIEKYISIPHYFOMMOJIIPHYFOMACCHIBELIECTB
;MAaCCOBYIOI0OJIOXUMHUYECKOT03JIEMEHTAI0()OPMYIIECOETMHEHNSI;MaCCOBYIOA0IOBE
LIECTBABPACTBOPE;IPOBOAUTHPACUETHINIOYPaBHEHUIOXUMUYECKONPEAKIINH;

10) npuMeHATHOCHOBHBIEONIEPALIUUMBICIIUTEIbHON A TENIEHOCTH—
aHaJIM3UCUHTE3,CPAaBHEHNE,000011I€HIE,CHCTEMATU3aLIN IO, KI1aCCU(UKALINIO, BBISIBIIE
HUE TPUYMHHO-CIEICTBEHHBIX CBSI3€M — JUIsi M3y4YEHUsS CBOWCTB BEIIECTB
UXUMUYECKUX  PEaKUMid;  EeCTECTBEHHO-HAyYHbIE  METOAbl  MO3HAHUA  —
HaO0JII0ICHUE, U3MEPEHUE, MOJIETUPOBAHNE, DIKCIIEPUMEHT(PEaTbHBIMUMBICIICHHBIN );

11) cnegoBaThlipaBUIIaMIIONb30BAHUSXUMUYECKONIIOCY 10MMIIa00paTOPHBIM
o0opyJoBaHMEM, a Takke  MpaBWwiIaM  OOpalleHus C  BEHIeCTBAMU
BCOOTBETCTBUUCUHCTPYKIUSIMHUIIOBBIOIHEHNIOIA00PaTOPHBIXXUMUYECKUXOIBITO
BITOTIOJYYEHUIOMCOOMPAHUIOTa3000pa3HbIX BEIECTB(BOJOPOIauKHUCIOPO1a),IPUTO
TOBJIEHUIOPACTBOPOBCOMNPECIEHHONMACCOBOMA0JIEHNPACTBOPEHHOTOBENIECTBA;IIJIA
HUPOBATHbUIIPOBOJUTBXUMUYECKUEIKCIIEPUMEHTBI 110 PAaCIIO3HABaHUIO PacTBOPOB
HIeJI0Ye ¥ KUCIIOT ¢ MOMOIIBIOMHIUKATOPOB(JIAaKMYC,(heHoIdTanernH, METHIIOPaHK
umip.).

9 KJIACC

1)  packpbiBaTh CMBICI OCHOBHBIX XUMUYECKUX HNOHATHI:
KOBAJICHTHASTIONSIPHASL CBSI3b, KOBAJICHTHAs HEINOJSPHAsl CBS3b, MOHHAs CBS3b,
METaJUINYECKAsICBA3b,KaTHOH,aHUOH,3JIEKTPOJIMTUHEDIEKTPOJIUAT,IIEKTPOTUTHIECK
asiANCCOLMAIIMSL,PEAaKIIMUMOHHOTO 0OMEHa,0KUCITUTEIbUBOCCTAHOBUTEb,
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2)  HUCHOJB30BaTbXUMHUYECKYIOCUMBOIMKYAIACOCTaBIEHUsA(POpMYIIBEIIEC
TB, MOHHBIX YpaBHEHUI U YPaBHEHHUI OKHCIIUTEJIbHO-
BOCCTAHOBUTEIbHBIXPEAKIIU;

3) omnpeneniaTh BAJICHTHOCTh U CTENEHb  OKUCICHHUS  aTOMOB
XUMUYECKUXAIIEMEHTOBBCOEIMHEHUAXPAZTUYHOTOCOCTABA; IPUHAJIEXKHOCTHBEILIEC
TBKOTIPEIEICHHOMYKJIACCYCOETMHEHHM ; BUIBIX UMUYECKONUCBSI3U(KOBAJIEHTHOM, MIOH
HOM, MeTaUIMYecKoi) B HEOPraHWYECKUX COCAUHEHUSX; 3apsij  HOHa;
XapaKTepCPEAbIBBOAHBIXPACTBOPAXKUCIIOTH LIEIOYEH;

4)  0OBACHATHOOIINE3aKOHOMEPHOCTUBU3MEHEHUHCBOMCTBXUMHYECKUXIT
€MEHTOBUMXCOEIMHEHUNBIPEIENAXMaJIBIXIIEPUOJOBUTIABHBIX MOATPYIIT CY4YETOM
CTPOCHHUSI UXaTOMOB;

5)  xmaccupuIupoBaTh ~ XUMHYECKHE  peaknmuu (M0  HM3MEHEHUIO
CTEMEHEMOKUCIEHUIATOMOBXUMUYECKUXAIIEMEHTOR );0IIPEACIISI ThU3YYEHHBICTUTIBIX
MMUYECKUXPEAKINN;

6)  cocCTaBIATH MOJIEKYJISIPHBIC ypaBHEHHUS peaKIuu,
XapaKTepU3yIIHEXUMUUECKIECBONCTBAIPOCTHIXBEIIECTB,00Pa30BAHHBIXJIEMEHT
amu-HemeTamuiaMul VA—
VIIAnoarpynm(yriepo1,KpeMHuit,a30t,hochop,cepa,xJiop),s1eMeHTaMu -
metauiamul A-1ITAnoarpynn(HaTpuii, kanuii,MarHui, KaTbIUi,a TIOMUHHN ), a
TaKXKe Kenes3a;

7)  XapaxkTepu3oBaTh (PU3MYECKHE M XHUMHUYECKHE CBONCTBA aMMMakKa,
WYTJIEKUCIOTO Ta3a, B TOM 4HCIE, N1 00OOCHOBAaHHUS CHOCOOOB HMX COOMpaHUs
MPaCIIO3HABAHUSIIIPUIIOIYUEHUU BJIa0OpaTOpUH;

8)  xapakTepu3oBaTh(OMUCHIBATH)OOIIMEXUMUYECKIECBOMCTBABEILIECTBPA
3JIMYHBIXKIIACCOB,OITBEPKIASIITOONTMCAHUCTIPUMEPAMUMOJIEK YIS PHBIXUMOHHBIXY
PAaBHEHUHCOOTBETCTBYFOIIUXXUMUYECKUXPEAKIIUI;

9)  cocTaBIATbYpPAaBHEHUS:DJICKTPOJIUTUUECKONANCCOIUAIUUKUCIIOT,IIIEIT
OUYeHHCOJICH; TOTHBICCOKPAIIEHHBICYPABHEHHUSPEAKITUHNOHHOTOOOMEHA;
peaKIuu, MOATBEPKIAFOIINX CYLLIECTBOBAaHUE T€HETUYECKOMN CBSI3U
MEK/1yBEeIlIECTBAMUPA3IMYHBIXKIIACCOB;

10) crmemoBaThIIPABUIAMIIONB30BAHUSIXUMUYECKONTIOCY0MIIIA00paTOPHBI
M 00OpylOBaHHMEM, a TakkKe TMpaBWwiaM oOOpalieHuss C  BelIeCTBaMU
BCOOTBETCTBUHUCHUHCTPYKIUSIMUITOBBITIOJIHEHUIOTA00PATOPHBIXXUMUYECKUXOTIHITO
BIIOMOJIYYEHUIOMCOOMPAHUIOTa3000pa3HbIXBEIIECTB(aMMHUAKaUyTIEKUCIIOrorasa)
(IpUHATMYMMBO3MOKHOCTUMIIUIIPOBOIUTHBUPTYAJIbHBIEIA00pATOPHBIEPAOOTHI );

11) mpoBOAUTHPEAKIIMH,IOATBEPKIAIOITUEKAYECTBEHHBINCOCTABPA3TUYH
BIX BEIIECTB: PACMO3HABaTh ONBITHBIM TyTeM: XJOPUJI-, HUOIUI-, CyJbdar-
,kapOoHaT-,cuiuKaT-,(pochar-aHuOHBI, TUAPOKCH/I-
HMOHBI,KATHOHAMMOHUSIUKATHOHBI METAJIJIOB (MarHusl, KaJIbIUs, aJJIOMUHUS, JKeJie3a
(IT) 151 (I1D), MeIn
(IT),umHKa),IPUCYTCTBYIOIIUEBBOJHBIXPACTBOPAXHEOPTAHNYECKUXBEIIECTB;10/ITBE
pxnaromnye aMm(poTepHbIC CBOMCTBA OKCHIIOB M THAPOKCUOB ATIOMHUHMUS, UITMHKA
(mpu HaJIMYuu BO3MOKHOCTH W MPOBOJIUTH BUPTYaJIbHbIE
71abopaTOpHBIEPAOOTHI);
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12) npoBOAUTH XUMUYECKUE AKCIIEPUMEHTHI: OTIBITHI,
WUTIOCTPUPYIOIIMENPU3HAKK ~ TMPOTEKaHUS  peakluid  MOHHOTO  OOMEHa;
onpeJiesieHne Xapakrtepa
CPEIBIBPaCTBOPAXKHUCIOTHIIIETIOYCHCITIOMOIIBIONHINKATOPOB; PEIICHUEIKCTICPUMEH
TaJbHBIX331aUTTOTEME« DIEKTPOTUTUICCKAS TN CCOIHAITNS» . I3ydeHMEeCBONCTBCOIIS
HOMKHUCIIOTBI; U3yYEHUEXUMUYECKUXCBONCTBPa30aBIEHHONCEPHONKHUCIIOTHL;10TyYe
HUE,coOMpaHue,paclio3HaBaHUEAMMHUaKa, VYIJIEKUCIOTO Tra3a M U3YYeHUE WUX
CBOICTB; HCClIeOBaHNE aM(pOTEPHBIXCBOWCTB THAPOKCHUIOB ATIOMUHHS W ITMHKA;
pelieHue AKCIIEPUMEHTAITbHBIX
3aiaunoreMe«BaxkHel e HeMe TAITBIMMXCOSAMHEH U, pEIICHUEIKCTIEPUMEHTAITh
HBIX 3a1a4y o TeMe «Baxneitmue METaJLIbI u ux
CO€IMHEHUSH (MPUHATUYMHUBO3MOKHOCTUIIIMIIPOBOANTHBUPTYATLHBIEIA00pATOPH
bIEpPabOTHI);

13) Habm0IaTEUONMUCHIBATHXUMUYECKUEIKCTIEPUMEHTHI(BO3MOXKHOUCIIOND
30BaHHEBHUICOMATECPHATIOB ): OTTBITHL UJUTFOCTPHPYIONTHUE (D U3NICCKUEHXMMUICCKUX
CBOMCTBA rajJJorecHOB u Ux COCIMHEHNH (BO3MOXKHO
M CII0JIb30BaHUEBHUICOMATEPHUATIOB );03HAKOMIICHUECOOPA3LIaMUXIIOPHUI0B(TaIOTeHI
JIOB);03HAKOMJICHUECMOICTIIMAK PUCTATHICCKUXPEIIETOKHEOPTaHMIECKUXBETIECT
B:METaJUIOBUHEMETAIIOB(TpaduTanaiMasa),ciioKHbIXBEIECTB(XJIOpUAaHATPHS );0
IBITHL, WLTIOCTPUPYIOITNE3aBUCUMOCTHCKOPOCTUX UMUYECKOMPEAKITUUOTBO3CHCTB
USPA3TUYHBIX (HaKTOPOB;UCCIIETOBAHUEDIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB;

OIIBITHI, HITIOCTPUPYIOIINC
HpOHCCCIII/ICCOHH&HHHKI/ICHOT,HIGJIO‘-IGﬁPICOJICﬁ(BO3MO)KHOI/ICHOJIBSOBaHI/IGBI/II[eOMa
TepI/IaHOB); O3HAKOMJICHHUC C O6p213]_IaMI/I MCTAJIJIOB )51 CIIJIaBOB,

U3y4EHUEPe3yIbTaTOBKOPPO3UMMETAIIIOB, B3aUMOICHCTBUSIOKCH IaKaIbLIUSICBOI0M
,IIPOLIECCArOPEHUSKENIE3aBKUCIOPO1e(BOZMOXKHOMCIIOIb30BaHUEBUICOMATEPUAIIO
B);OTIBITHL, WJTFOCTPUP YOI ETIPUMEPBIOKUCITUTETHHO-
BOCCTaHOBUTEIBHBIXPEAKIINI : TOPEHHE, PEAKITUUPA3I0KEHUS,COSTUHEHUS;03HAKOM
JeHreco0pa3liaMrcepbINeecOeIMHEHNIMU;03HAKOMIIEHHeC(PU3NIECKMMUCBOCTBA
Mua3ota,pochopannxcoeIMHEHUH(BO3MOKHOUCTIONB30BaHUEBH 1€OMATEPHATIOB),C
oOpa3ramMuy100peHHIi;B3auMO,1eHCTBUEKOHIICHTPUPOBAHHOAa30THOMKHUCIIOTHICME
IIbI0; U3y4EHHEMOIeTIeHKpUCTAIUTMYECKUX peLIeTOKaIMa3a, rpaduTa, MOJIEKyJIbIp Y
JIepeHa,MOJIEKYJIOPraHUYEeCKUX BEUIECTB; O3HAKOMJIEHHE C MPOLIECCOM aJICOPOIMU
pPacTBOPEHHBIXBEIIECTB AKTUBUPOBAHHBIM YIJEM U YCTPOHMCTBOM IpPOTHUBOTa3a;
O3HAKOMJIEHUE  CHOPOAYKIMEH CHJIMKATHOM  MPOMBINIJIEHHOCTH;  IPOLECCHI
OKpalIMBaHU IJIaMEHUKaTHOHAMHUMETAJIOB;
14)  ucnonap30BaTHIONYUYEHHBIEXUMUYECKIE3HAHUSBPA3IMUHBIXCUTYaLIUAX

NPUMEHEHHUs BEUIECTB M MaTepUaioB B OBITY, CEITBCKOM XO3SICTBE,
HAIPOM3BOCTBE,BIPOIIECCEPEIICHUATIPAKTUIECKIX3a/1a4BIIOBCETHEBHOMKU3HH,IT
penynpexaeHUsISIBICHNN, HAHOCAMXBPEA30POBbIOUETIOBEKANOKpPYKatOIIecpeie
;TIPUMEHEHUSTPOAYKTOBIEPEPAOOTKUIIPUPOAHBIXUCTOUHUKOBYTIIEBOIOPOIOB(YTO
b, IPUPOJHBINTA3,HEPTH )BOBITYUITPOMBIIIIIEHHOCTH;; 3HAYEHUSIKUPOB,0€TIKOB, yTJIe
BOJIOB/UISIOPraHU3MavyelIOBEKa;
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10 KJIACC

1)  packpbiBaTh CMBICI OCHOBHBIX XUMHUYECKUX HOHSTHM:
KOBAJICHTHASIIOJSIPHAsL CBSI3b, KOBAJICHTHAsI HENOJSAPHAas CBA3b, MOHHAS CBSA3b,
METaJNINYECKASICBA3b,KaTHOH,aHUOH,3IEKTPOJIU TUHEAIEKTPOIIUT,IEKTPOIIUTHYEC
KasiIMCCOLMALINS, PEAKITUMOHHOTO00MEHA, 0K CITUTEIbUBOCCTAHOBUTEh,OKUCITU
TEJIbHO-
BOCCTaHOBUTEIbHBIEPEAKIINH,0KNCICHUEUBOCCTAHOBIIEHIE,00paTUMBbIENHEOOpaT
HMMBIEPEAKIIMHU,CKOPOCTBXUMHYECKONPEAKIINU, IPEIEIIBHONOITYCTUMASKOHIIEHTPA
(1K), ntrocTpupoBaTbUXB3aMMOCBSI3b M MIPUMEHATH 3TH TMOHSATHS IIPH
ONMCAaHNUH CBOMCTB BEIIECTB Y UXIIPEBPALICHUN;

2)  UCHOJIb30BATbXMMHUYECKYIOCHMBOIHMKY IISICOCTABICHUSI(POPMYIIBEIIEC

TB, HNOHHBIX ypaBHeHHﬁ u ypaBHeHI/Iﬁ OKHUCIIUTCIIBHO-
BOCCTaHOBI/ITeJII)HBIXpeaKHI/If;I;
3) PaCKpPLBIBATh CYITHOCTb OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIX

peakuuinoCcpeACTBOMCOCTABIICHUAIEKTPOHHOT00AIaHCAITUX PEAKIIHIA;

4)  NpPOTrHO3MPOBATHCBOMCTBAM3yUYEHHBIXKIACCOB/TPYIIBELIECTBB3aBUCH
MOCTM OT HMX COCTaBa M  CTPOCHMS; BO3MOYKHOCTb  IPOTEKAHUS
XUMUYECKUXIIPEBPALLICHUNBPA3INYHBIXYCIOBUSIX;

5)  [OpOBOAMTH  BBIYMCIEHHS  OTHOCHUTEIBHOM  MOJEKYJISPHOM  H
MOJISIPHOMMACCHIBELIECTB; CUCIIOIb30BAHUEMITOHATUA «MACCOBAS TOJIIXUMUYECKOT
03JIEMEHTa», «MaccoBasl JIOJsl PACTBOPEHHOIO BELIECTBA B  PacTBOPE»;
KOJIMYECTBABEILECTBA,00bEMA Ira30B;

6)  NPOBOAUTHPACYETHINOYPABHEHUIMXUMUYECKUXPEAKLIUNA:KOJINYECTBA,0
0beMa,MacChIBELLIECTBAIION3BECTHOMYKOJINYECTBY,005EMY,MAaCCEPEArCHTOBUITUIIP
OJlyKTOBPEAKIINH;

7) CJIEI0BATHIIPABUIIAMITONIH30BAHUAX UMUYECKOUTIOCY TONMITA00paTOPHBI
M 000pylOBaHMEM, a TakKe TMpaBwiaM oOpalieHuss C  BelIeCTBAMHU
BCOOTBETCTBUUCHUHCTPYKIUSMHIIOBBIIIOJTHEHUIO
71a60PaTOPHBIXXUMUYECKUXOTTBITOBIIONOIYYCHUIOMCOOMPAHUIOTa3000pa3HBIXBEII]
€CTB(aMMMAKauyTJIEKUCIIOTO Ta3a) (MpH HAJIWYUU BO3MOXKHOCTH WJIM MPOBOJUTH
BUPTYaJIbHBIENA00PATOPHBIEPAOOTHI);

8)  MPOBOAUTHPEAKIIMH,IOATBEPKIAIONINEKAYeCTBEHHBIICOCTaBPA3INYH
BIXBEILIECTB:PACIIO3HABATHONBITHBIMITY TEM : XJIOPUI-, MOIUI-,CYIIb(aT-,kapOOoHAaT-
,CHJIUKAT-,(pocdaT-aHuOHBI,TUIPOKCUI-
MOHBL,KATUOHAMMOHUSANKATUOHBIMETAJUIOB ~ (MarHus, KaJIbLIMSL, ATFOMUHUS,Kelle3a
(1) wu(I), wmemm (II), nuHKa), TPUCYTCTBYIOIIME B BOAHBIX pPACTBOpaX
HEOpPraHMYECKUXBEIIECTB;OATBEPKAA0IIeaM((pOTEPHBIECBONCTBAOKCHIOBUT U]
POKCHUIOBAIIOMUHUSA, W LMHKA (MPH HAJIUYUH BO3MOYKHOCTH WM TPOBOJIUTH
BUPTYaJIbHBIETA00PATOPHBICPAOOTHI);

9)  HabmOIATEUOMHUCHIBATHXUMHYECKUEIKCTIEPUMEHTHI(BO3MOKHOUCIIONb
30BaHME  BHJIEOMATEpPHANIOB):  OMbBITHI,  WJUIIOCTpUpYIOUIUME  (U3HUECKHUE
UXUMHUYECKUX  CBOMCTBA TaJOT€HOB M  UX  COEAUMHEHUH  (BO3MOXKHO
UCI0JIb30BAaHUEBUIEOMATEPHUAITIOB);03HAKOMIIEHNECOOPa3IIaMUXJIOPH,I0B(TaJIOTeH
UJI0B);03HAKOMJIEHUECMOIETIMUKPUCTAITMYECKUXPEIIETOKHEOPTaHUYECKUX
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BEIIECTB:METAJUIOBUHEMETANIOB(IpaduTananmasa),cioKHbIXBEIIECTB(XJIOpUIaH
aTpusl );OTbITHL, UJUTFOCTPUPYIOUTUE3aBUCUMOCTHCKOPOCTUX UMUYECKONPEAKITUNOTB
03/1CMCTBUAPAZTUYHBIX (DAKTOPOB;UCCIEAOBAHUEITEKTPOIPOBOIHOCTH PACTBOPOB
BEIIIECTB; OTIBITHI, WLTIOCTPUPYIOIINE
MPOLIECCANCCOIUAIIMUKUCIIOT, IIET0YeHICOIeli(BO3MOKHOUCTIOIB30BAaHUEBUICOM
aTepuaioB);  O3HaKOMJIEHHE C  o0pa3llaMu  METalIoB M  CIUJIaBOB,
M3Y4YECHHUEPE3YIbTaTOB KOPPO3UU METAIJIOB, B3aUMOJACUCTBUS OKCHUJA KaJbIUS C
BOJIOM,IIpOIIECCarOpeHUsKENIe3aBKUCIOPOIe(BO3MOKHOUCIIOIB30BAHUEBHIEOMAT
€pUaJIOB);0NBITHI, UJUTIOCTPUPYIOITUETPUMEPBIOKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIXPEAKIIUN: TOPEHUE, PEaKIIUUPA3IT0KEHHS,COSTUHEHHUS;03HAKO
MJIEHHECOOpa3llaMUCEePhIMEECOEIMHEHUSMI ;03HAKOMIICHUEC(HU3NIECKUMUCBONCT
BaMMa30Ta,pochopanuxcoe uHeHn(BO3MOKHOUCIIONb30BaHUE
BUJICOMATEPHUAIIOB), c obpaziamu yI0OpEeHUI;
B3aUMO/IEHCTBUEKOHLIEHTPUPOBAHHONA30THOMKHUCIIOTHICMEIbIO; U3yUEHUEMOIETIE
WKpUCTAUIMYECKUX  PENIeTOK aimasza, rpadura, MOJEKYyJIbl dylepeHa,
MOJIEKYJIOPTaHUYECKUX BEIECTB; O3HAKOMIIEHHE C TIPOIECCOM aAcopOLru
PaCTBOPEHHBIXBEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IMPOTHBOTa3a;
O3HAKOMJICHHE CHOPOAYKIHEH CHJIMKATHOH TMPOMBIIUICHHOCTH, IPOIECCHI
OKpaITMBaHUS TJIAMEHUKaTHOHAMHUMETAJIOB;

10) ucCmoaB30BaTHIIONYUYEHHBIEXUMUIECKIE3HAHUSBPA3THUHBIXCUTYaIIAAX

NPUMEHEHUSBEIIECTB MMAaTepualoB B OBITYy, CEIbCKOM XO35HCTBE,Ha
OPOU3BOACTBE, B  INPOLECCE  pEHIeHHs  MpPAaKTUYECKUX  3a7ad B
MOBCETHEBHOMKU3HU, TPEAYIPEKACHUSISIBICHUNA, HAHOCAILUX BPEI310POBbIOYEIIOB
eKanoKpyxarolieicpeie; IpuMeHEHUSAIPOAYKTOBIEPEPAOOTKUIIPUPOAHBIXUCTOUH
MUKOBYTJIEBOJOPOAOB(YTOJIb, IPUPOAHBINTA3,HE(PTH)BOBITYUIIPOMBIILIEHHOCTH;3HA
YEHHUSKAPOB,0EITKOB, YTIIEBOIOBISIOPTaHN3MauEI0BEKa,

11) mnpuUMEHATb OCHOBHBIE OIEpalMd MBICIUTENBHOM JEATEIbHOCTH
JUIAU3YYEHUSICBOMCTBBEILIECTBUX UM UECKUX PEAKIIHNI;€CTECTBEHHOHAY YHBIEMETO/T
BITTO3HAHU(BTOMUYHUCIICHA0IOICHN e, U3MEPEHHNE,MOIETUPOBAHUE,IKCIIEPUMEHT(P
€aIbHBINA U MBICTICHHBIN );

12)  H“CTHOIB30BATHIIPUBHITOTHECHUNYYEOHBIX3aIaHUN, [TOATOTOBKETIPOCKTH
BIXUHCCIIEA0BATEIbCKUXPAOOTHAYYHO-TIOMYISPHYIOIUTEPATYPY,CIIPABOYHBIC
MaTepHaIbl, HMCTOYHUKHU uHdopMaIuu B CeTH WuTepHer;
BJIaIETHIIPHUEMAMUIIPEOOPA30BAHUSIHH(POPMAITTHH30THOM3HAKOBOMCHCTEMBIBAPY
I'yIo;
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8 KJIACC

TEMATHYE

(2uBHe eI, BCEro684,n3HNX34—pe3epBHOEBPEMSI)

CKOEIIVIAHUPOBAHHUE

TeMbl,pacKkpbIBaOI
HeJaHHbIA
pa3aejnporpamMmail,
H KOJHYECTBO

OCHOBHBICBHABLIEATEILHOCTHOOYYAIOIINXCS

[MPOTEKAHUAXUMHUYECKUXPEAKIINM.
3HAKOMCTBO € NpaBUIAMU
0€30MacHOCTUUIIPUEMAMHUPAOOTHI
BXMMHYECKONITa00paTopuu.

4aC0B,0TBOIIMOEHA OcHoBHOecOAep:KaHUEe
HX
U3ydeHHne
Pazpnenl.llepBonayajibHbleXuMHUYecCKUeNOHATHA(204)

Tema 1. Xwmma — [[Ipenmer xumuun. Ponp xumum BPacKpbIBATbCMBICIU3YYaE€MBIXIIOHATHM.

BaKHAs 00J1acTh  PKU3HUYEIIOBEKA. XUMHUSBCUCTEME PackpbIBaThbpOIbXUMHUUBIPUPOAEHUKAZHUYETOBEKA,EECBI3bCAPYTUMU

eCTeCTBO3HAHMS U [HayK. HayKaMH.

NMPAKTHYeCKOM MeTOobIITO3HAaHUABXUMUH. Pa3znnyaTbunCTBIEBENIECTBAMCMECH ;0 THOPOJHBIENHEOJHOPOIHBIECMECH.

e TeJbHOCTH Tena wu BemectBa. ®uszmyeckue [PaznuuarbPuznuecKHEMXUMHUECKUESBICHUS.

Ye10BeKa CBOKCTBABEILIECTB. ArperatHoe |OnpenensTblIpu3HAKUXUMUYECKUXPEAKIIMMH YCIOBUSUXIIPOTEKAHMS.

(59) COCTOSIHUE BEILIECTB. Yucteie |CrneaoBaThlpaBUIaMIIONb30BAHUIXUMUYECKOUTIOCYIOMMITA00PATOPHBIM
BEIIECTBANCMECH. 000pyI0BaHKEM,aTaKKETIPABUIIAMOOPAIICHUSICXUMIYECKUMUBEIIIECTBAMUB
CrocoObl  paslieleHuss CMeCei. |COOTBETCTBHUCHHCTPYKIIMSIMHUIIOBBITIONTHEHUIOMPAKTHUYECKUXPAOOT.
dusznyeckue 51 xumudeckue ([[maHupoBaTb W TPOBOAUTH XUMHUYECKHM OJKCIEPUMEHT MO H3YYEHUIO U
sBieHus. [Ipu3sHaku W yclIoBHUS |[ONUCAaHUIO (PU3UYECKHX CBOMCTB BEILIECTB, CIOCOOOB pa3ieleHus cMmecei

BEILIECTB.
Vcnonb30BaTh TpHU  BBIMOJIHEHUM Y4eOHBIX 3aJaHuii M B Ipolecce
HCCIIeI0BaTEIbCKON JeSITeNbHOCTH HAyYHO-TIOMYJISIPHYIO JTUTEpaTypy

XUMUYECKOTOCOACPKAHUs,CIIpaBOYHbIEMaTepuabl,pecypcblIHTepHETA.
BeicTpanBaTbpa3BEPHYTHIEIIUCEMEHHBIENYCTHBIEOTBETHICOIIOPOITHA
WH(pOpPMaLMION3y4eOHUKANCIIPABOYHBIXMATEPHAIIOB,'PAMOTHONCIIOIB30BATh
V3y4EHHBINTOHATUIHBIAAIIAPATKYPCAXUMHH.

JleMoHcTpanuu

1. JlaboparopHoe
o0opyIoBaHUE.

2. Pazmmunblie BUIBI
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XUMHUYECKOUTIOCY/IbI.
3. OGpa3LbIBELIECTB.
4. CrnocoObipa3aenenusicmecei(pu
JIbTPOBaHUE,

BbIMIApUBaHUE, TUCTHILIS U,
xpomarorpadus).JlabopaTropHbie

HIPAKTHYECKHE
padoTbL/[abopamophbieonvimbl:
Onucannepu3nIecKUXCBONCTBBEIIE
cTB.PaznenennecMecucoMonbo
mMarauTa. [Ilpakmuueckuepabomol:
Nel.IlpaBunapaboTbeiBIIabopaTopun

"

npuémMbIoOpaIie
HUACIA00paTOPHBIMOOOPYIOBAHUE
M.

Ne 2. Pasgenenue cMmecei
(HampuMepe
OUYUCTKHU
OBAPEHHOMCOJIN)
Tema2.BemecTBa ATOMBI " MoJieKynbl.  [IpUMEHSATh  eCTeCTBEHHO-Hay4Hble METOJbl IO3HAaHUS (B TOM  4HUCIE
HXHUMHUYEeCKHepeaKunu | XUMUYECKHEedJIeMEeHThl. 3HaKku(Cu Ha0J110/1eHNE,MOIETMPOBAHHE,3KCIIEPUMEHT ) HIOCHOBHBIEOIEPALIMMMBICIIUTEHHON
(1549) MBOJIBI)XUMHUYECKUX  3JIEMEHTOB.  |1€ATeIbHOCTU(CpaBHEHUE,KIIaCCU(PUKAIIN)IIAN3yYSCHUSBEIIECTBUXUMHUECKUXPE
[IpocTeien CII0KHBIE AKIIMM.
BELIECTBA.ATOMHO-MOJIEK  |PacKpbIBaTbCMBICIN3Y4aeMbIXTIOHATUHN3aKOHOBUIIPUMEHATHITUIIOHATUSAIIPUOIINC
YIISIPHOCYYECHUE. AQHUU CBOMCTBBEIIECTBY UXIIPEBPALICHUN.
Xumuyeckas bopmynaPaznnyaTbpu3ndecKUeNXUMUYECKUESBICHUS,00bACHATHUX CYIIIHOCTECTOUKU3PEHU

BaneHTHOCThaTOMOBXUMHUYECKUXIJIE
MEHTOB.3aKOHIIOCTOSHCTBACOCTABABE
HICCTB. OtHocUTenbHAsgaTOMHasIMacca

OtHOCUTENbHASA
MOJIEKyJIsIpHassMacca. MaccoBasiomsax
UMUUYECKOTrODJIEMEHTAB

SIaTOMHO-MOJIEKYJISIPHOTOyYEHUSI.
Onpenenarbnpu3HaKNXUMHYECKUX PEAKIINI, YCIOBUANXITPOTEKAHUS.
OOBACHATHCYIIHOCTh(PUZNIECKUXUXUMUIECKUXIBIICHUHCTOUKU3PEHUSATOMHO-MOJT
EKYJIIPHOTOYICHHSI.
KnaccudunupoBarbXxuMHIeCKUepeaKIuU(MIOYHCIYyHCOCTaBypEarupyrmuxnoopasy
FOIIUXCSIBEIIIECTB).

CocTaBnaTbPpopMyIbI0MHAPHBIXBEIIECTBIOBAIEHTHOCTUHNONPEIEIIATh
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COCI[I/IHCHI/II/I.(-DI/I?)I/ILIGCKI/IGI/IXI/IMI/I‘ICCK
NCABJICHUS.
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Xumunueckaspeakuus. [ Ipuznaku
" yCIOBUS MPOTEKaHNUS
XUMUYECKUXPEaKINi. XUMUYECKUEyp
AQBHEHUS.
TUNBIXUMUYECKUXPEaKITUi(COeTUHE
HUS,

Pa3oKEeHuUs,
3aMerieHus,00MeHa). 3akOHCOXpaHe
HUSIMACCBIBEILIECTB.
M.B.JIomoHOCOB—
Y4EHBIA-IHIUKIIONEIUCT.
JleMOHCTpaL Ul
dusznyeckue SIBIICHUS
(pacTupaHuecaxapaBCTYIKE,KUTIEH
MEUKOH/ICHCALlUABOBINT. 1. ).
XvMuyecKuessBIeHUs(TOpEHUECBEH
,paziiojkeHuecaxapa,B3auMo/IeiCTBU
e CEepHOM KHUCIIOTHI
CXJIOpUOMOapHsl,pa3IoKEHUETUIPO
KCH1a

meau(1l),
B3aMMOJICIICTBUEKETIE3ACCEPO, B3an
MOJIeHCTBUEKENE3aCPaCTBOPOMCOIIH
meau(ID)).
OnBIT, WUTIOCTPUPYIOIIUI3aKOHCOXP
AQHEHUSIMACCHI.
JlabopaTopHbleHNIpaKTHYECKHEPA0
0ThbI
VlabopamopHuvleonvimbi:
[Tpumepripu3ndecKXaBIECHU N (TIIaB]]
€HUEBOCKA, TASTHUENB/IA).
[TprMephIXUMUYECKUXIBICHU N (TIPOK
QIMBAaHUEMETHONUITPOBOJIOKH, B3aUMO/]
elicTBHEeMEeNacKUCIOTOoH ). Moaenuaro
MOBHU MOJIEKY!L.
\Botuucnenun

BaJICHTHOCTHIIO(OPMYIaMBEILIECTB.
PaccTaBisIThK03 Q) PUITMCHTHIBYPABHEHUIX X UMUYECKUXPEAKIIUH.
CrnenoBaThIIpaBUIIaMITIONIb30BAHUSIXUMUYECKOUTIOCYA0HNIa00paTOPHBEIMOOOPY /IO
BaHWEM, a TaKKe IpaBWIaM OOpaIleHUs C BELIECTBAMHU B COOTBETCTBUU
CUHCTPYKIUSMUIIOBBIIIOIHEHUIOIA00PATOPHBIXXUMUYECKUXOIBITOB.
Vcro1p30BaTHIPUBBINOIHEHUNYY€0HBIX 38 1IaHUMUBIIPOIIECCENCCIICA0BATENLCKOM
NeATEIbHOCTUHAYYHO-TIOMYJSIPHYIOJIUTEPATyPYyXUMUYECKOTOCOIEPHKAHUSA,CIIPABO
yHbIEMaTepUaibl,pecypcblIHTEpHETA.
BricTpanBaThpa3BEPHYTHIENNCHbMEHHBIENYCTHBIEOTBETHICONOPOMHANH(OPMALIHIO
13 yueOHUKa u CIIPAaBOYHBIX MaTepuasos, IrPaMOTHO
MCII0J1b30BAaTbU3yUYECHHBINIOHATUIHHBIMANIApAT KypCaXuMUU




OTHOCHUTEJIbHONMOJIEKYIIPHOMMACC

BIBEILIECTB;
MacCOBOM  JIOJIM
XUMHYECKOT0AJIEMEHT

anoopMyIecoeIMHCHISI

Pa3znen2.Baxueiimmenpeacr

aBUTeJMHeoprannyecknxsemecrts(30y)

Tema 3.
Kucsopona.
IlonsTHe 000KCHIAX

(59)

Bo3ayx,

Bo3ngyx—cmecbrazon.Cocrtas
Bo3ayxa.Kucinopor—anementu
npoctoe  BemecTBo.  O30H
QJIOTPOITHAS Mo upUKaIus
KHCJIOPOJA. Haxoxnenue
KHCJIOPOAABIIPUPO/IE, PU3NUECKUe
UXUMUYECKHECBOMCTBA(PEAKIIH

OKHUCJICHUS, TOpeHue). YCIOBHUS
BO3HUKHOBEHUSI W  TIPEKpaIICHHS
ropenus.llonarue

00 OKcHJax.
CriocoObINOTYYEHUSKUCIOPO/1aB
mabopaTopuy M NPOMBIIIJIEHHOCTH.
[ I[puMeHeHne KHUCII0pOoa.
KpyroBopoTKHCIOPOAaBIPUPOIE.
TerioBoit  3pdexT XumMHueckoin
peaKInu, MIOHSTHE 0
TEPMOXUMHIECKOM ypaBHEHHUH,
PK30- u SHIOTEPMHUYECKIX
pPEaKIMIX.
TonnmuBo(HedTh,yrobUMeETaH).
3arps3HEeHNEBO3/1yXa,CII0COOBIETO
MpeIOTBPALICHUS. Ycunenue
napHUKOBOrod(deKTa,pa3pylieHue
030HOBOTOCJIOS.

JleMOHCTpPaLUK

PacKkpbIBaTbCMBICIN3YYaEMBIXITOHITUHUIIPUMEHITHITUIIOHATHUSIIPU
ONKMCAaHUNCBONCTBBEIIECTBUUXIIPEBPALLICHUMN.

XapakTepu3oBaTh (OMHCHIBATH)COCTABBO3yXa, PH3HUECKUEHXUMHUECKHIE
CBOMCTBAKHUCIIOPOAA,CIIOCOOBIETONOTYYEHUS, IPUMEHEHUEU3HAUCHUEB
[IPUPOACHKUZHUYEIIOBEKA.
CpaBHUBATbPEAKUUTOPEHUANMEVIEHHOT OOKUCIICHUS.
CobupaTepuOOpHLIIANIONYYEHUSKUCIOPO1a(BEITECHEHUEMBOIBIMBO3AYXA).
Pacrio3HaBaTONBITHBIMITYTEMKHCIIOPO.
Vco1p30BaThXMMUYECKYIOCHMBOJIMKYIIICOCTABICHUI(DOPMYIIBEILIECTB,
MOJIEKYJISIPHBIX YPaBHEHUH X UM YECKUX PEAKLIMIICYYaCTUEMKHCIIOPO1A.
OOBACHATHCYIIHOCTHIKOJIOTHYECKUXITPOOIIEM,CBSI3aHHBIXC3arPA3HEHHEM
BO3yXa.
CrenoBatbIipaBuiIaM0e30MacHOPabOTHIBIA00PATOPUUIIPUUCTIONB30BAHUH
XUMHUECKONTIOCYABIN000PYI0BaHN S, aTaKKEPaBUIaMOOpaILEHUSIC
rOpPIOYNMHUBEILECTBAMUBOBITY.

[[naHupoBaTh U OCYILECTBISATh  HANPAKTUKE XUMHUYECKUE SKCIIEPUMEHTHI,
[1POBOIUTHHAOIIIOICHHSL, JIENIaThbBBIBOIBINOPE3YIbTATAMIKCIIEPUMEHTA.
Y4acTBOBaTbBCOBMECTHOWPAOOTEBIPYIIIIE.

Vcrnonp30BaTh TpU  BHINIOJHEHWM y4eOHBIX 3aJaHUN U nporecce
1CCIIEI0BATENbCKON JIESTEIIbHOCTH Hay4YHO-TIOIYJISIPHYIO JIUTEpPATypy
XMMHUYECKOTr0COIepKaHu s, ClIpaBOYHbIeMaTepraibl, pecypcbliHTepHETA.
BricTpanBaTbpa3BEPHYTHIENNCbMEHHBIENYCTHBIEOTBETHICOIIOPOHA
1H(}OopMaLHon3y4yeOHUKaNCIIPaBOYHBIXMAaTEPHATIOB, I PAMOTHOHCIIONH30BATh
V3y4EHHBINIOHATUINHBIMANIIAPATKYPCAXUMUU.

B

Banmopeiictsuedochopa,cepbl
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17§ xKenesza C KHCIIOPOJIOM
(BO3MOYXHOUCIIOJIB30BAHUEBHIE0O0TT
BITOB).
Onpenenenue

COJIepKaHUS
KHCIJIOPOJIaBBO3IyXE.
OIbBITHI,

JIEMOHCTPUPYIOIIUE
YCIIOBUSIBOZHUKHOBEHUSUIIPEKPA
[ICHUSITOPEHUS.

JlabopaTopHble /|
MPaKTHYeCKHEePadoThI
Vlabopamopmubwiii

onvim:
O3HaKoMJIEHHECOOpa3IIaMHUOKCH T
oB./Ipaxmuueckaapaboma:
No3.TlomydueHnencoOupaHueKUcIoOpo
na, N3y4eHHE ero
CBOWCTB.Boiuucnenusn
—MOJIEKYIIPHOUMACCHIKUCIOPOa
MO030HAHAOCHOBAaHMMATOMHONMACCHIX

MMUYECKOI03JIEMEHTA
Tema 4. Bonxopon— PackpbIBaTbCMBICIN3Y4aEMBIXIOHATHUUIIPUMEHATITUIIOHATUATPUONTMCAHU MU CBON
Bonopoa.Ilonsitue PIIEMEHTUIIPOCTOEBEILECTBO. CTBBEIIECTBUMXIIPEBPALLICHU.
0 Haxoxnenne B [XapakTepu30BaTh(ONUCHIBATh)(PU3NIECKUENXUMUYECKNECBOWCTBABOA0PO/1a,CII0CO
KHCJI0TaX " npupoe, pu3nyecKuenXMMUYECKHeC [ObIeronoaydYeHus, IPUMEHEHHE.
couax(54) BOICTBa (Ha CobupaTenpuOOp UISNOTyYeHNs BOAOPOA.
npuMepeB3anMosie  (Mcrnoiabp30BaTbXMMUYECKYIOCUMBOIMKY/UICOCTABICHUA(DOPMYIIBEIIECTB,MOIEKYIIS
WCTBUS C HEMETalllIa- MM HOKCHUJIaMH [PHBIXYPaBHEHUHXUMHUECKUXPEAKIINIC yUaCTUEMBOIOPOAA.
METAJIJIOB), CrnenoBarp  mpaBwiaM  Oe3omacHOi  paboTel B jaGopaTopuu  Ipu

HpI/IMeHeHI/Ie,CHOCO6I)IHOJ'IyLICHI/I$I.

[ToHATHEOKUCIIOTAXUCOIIX.

MCTI0Th30BaHUMXUMHUYECKOUTIOCYIBIN000PYT0OBAHUS, aTAKKETIPABIIIAMOOpAIIICH
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JleMOHCTpaLIUA HSICTOPIOYMMHBEIIECTBAMUBOBITY.
[Tonyuenue, cobupanue [[naHUpOBaTHEHOCYIIECTBIATHHAMPAKTUKEXUMUYECKUEIKCIIEPUMEHTHI, IPOBOIUTHH
MpPACIIO3HABAHUEB [a0JIOCHMSI, IETAThBBIBOABIIOPE3YIBTATAMIKCIIEPHUMEHTA.
070poJa. 'Y4acTBOBAaTHBCOBMECTHOMPAOOTEBIPYIITIC.
[ 'openueBogopoaa.
BzaumoneiicTBue BOJIOpOJIA
COKCHUJIOMME/IH
(ID).
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JlabopaTopHbIe
UNPAKTHYECK
ue padorTwl/labopamopHyiil
onvim:B3aumo

IEHCTBHE KHUCJIOT
CMETAJUIAMH.
Ilpakmuueckas

paboma:

Ne 4. Ilomyuenue u

coOMpaHneBOAOPOIa, H3yueHHIEEe
TOCBOMCTB.
Botuucnenus
—MOJIEKYJISIPHOMMACChIBEIECTBA
Ha OCHOBAaHWM AaTOMHOM
MAaCCBIXUMHUYECKUXJIIEMEHTOB

TemaS.KoandyecTBeHHBICO

THOLLCHUSABXUMHH
(44)

KosmmuectBoBemectBa.Monbs.Mon
spHasMacca.3akoHABoraapo.Moin
ApHBIHO0O0BEMIa30B.Pacuérpimoxum
MYECKUMYPaBHEHUSIM.
J/leMOHCTpaLUsA
OO6pa3IbIBEIIECTBKOINYECTBOM | MOJT
b.
Boluucnenusn
— 00BéMa, KOJIMYECTBA
BEII[ECTBAra3arnoeron3BeCTHOMYK
OJIMYECTBYBEIIECTBAMITUOOBEMY;
— 00BEMOB ra3oB o
YPaBHEHUIOPEAKIITMMHAOCHOBE3aK
OHA00BEMHBIXOTHOIIICHUITa30B

PackpbiBaTh CMBICT HM3y4aeMbIX IOHATHM M IPUMEHATH OTH IOHATHS, a
TaK)KEU3YUYCHHBIE3aKOHBI UTCOPUH JUIPEIIEHHS pacUE€THBIX3a1a4.
BbI4MCIIATEMOIISIPHYIOMACCYBELECTB;KOJIMYECTBOBEIIECTBA,00bEMIa3a,MaCCyBEIl
€CTBa;
[IpoBOANTHPACUETHIIOYPABHEHUIMXUMUYECKUX PEAK U : KOIINYECTBA,00bEMA,
Macchl  BelleCTBa 10  M3BECTHOMY  KOJHMYECTBY, 00BEMY,  Macce
[PEareHTOBWIIMIIPOAYKTOB PEAKIUH.
BricTpanBaThpa3BEPHYTHIEINCEMEHHBIENYCTHBIEOTBETHICOIOPOHHAMH(DOPMAIIIO
n3 yuyeOHHKa u CIIPaBOYHBIX MaTepHaoB, IPaMOTHO
HCII0JIb30BAaTbU3yUYECHHBINIIOHATUNHBIMANIIAPAT KYpCaXUMUU
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Tema6.Boga.PacTBop
bl.IloHsiTHE0O00CHOBA
HUSIX

(59)

DdusnueckrecBoiicTBaBOABI. AHATIN
3UCUHTE3—METOAbIN3YUCHHUS
COCTaBaBOJIbI.
XHMMHYECKHUECBONCTBABOIbI(pea
KIIUMCMETaJJIaMH,

PacKpbIBaTbCMBICIN3y4aeMBIXITOHATHUAIIPUMEHATBITUITOHATHAIIPUONIMCAHUACBON
CTBBELICCTBUUXIIPEBPALLICHU.
XapakTepru30BaTh(PU3NIECKUEHXUMUIECKNECBONCTBABO/IbI,eEPOITLKAKPACTBOPUTEI
SIBIIPUPOIHBIXIIPOLIECCAX.
CocCTaBIIATbypaBHEHUAXUMUYECKUXPEAKIUNCYydaCTUEMBOIBI.
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OKCHAaMHMCETAJITIOBUHEMCTAJIIIO

B).
CocraBocHoBanuii.ITousTneoOnnn
KaTopax.

Bona KaK pPacTBOPUTEIIb.

PacTBOphI. PacTBOPpUMOCTHBEILIECTB
BBO/IE.
HacrlileHHbIenHEeHaChIIIEHHbIEpac
TBOpbl.MaccoBasijosBeLIECTBaBpPa
CTBOpE.
Pos1bpacTBOPOBBIIPUPOICUBKUZHU
yenoBeka.  KpyroBopoTr — BOJbIB
[IPUPOJIE.

3arpsi3HeHHe
pUpOoAHBIXBOJ. OXpaHaMOYHUCTKAIIP
UPOJHBIX BOJI.
/leMoHCcTpa MU
DIEeKTPOTH3 BOJIbI; CUHTE3
BOJIbI;B3aIMO/ICIICTBEBOILICMETA
mnamu(Na,Ca)(BO3MOXKHOHUCTIONE3
OBaHUE
BHJICOMATEPHAIIOB).
PacTBOpeHneBenIECTBCpa3INYHONpa
CTBOPUMOCTBIO.
lccnenoBaHNEPacTBOPOBKHUCIOTHILL
€JI04EH C TIOMOIIIBIO
nHaKaTopoB.JlabopaTopHbiennpa
KTHYeCKHepadoThl
[ Ipaxmuueckaapaboma:
Ne 5. IlpuroroBiieHHE pacTBOPOB
CoInpeaeIEHHOMMAacCOBOU 10IEMpacT
BOPEHHOTOBEIIECTBA.
Boiuucnenusn
C HCIHOJB30BaHUEM IOHATHS
«MaccoBasi  JI0Jisl  BEIIeCTBa B

OOBACHATHCYITHOCTHIKOIOTHUECKUXITPOOIIEM, CBSI3aHHBIX C3ar pSI3HEHUEMITPUPOTH
bIX BOJ, CIOCOOBI OYMCTKM BOJBl OT IpUMEcEd, Mepbl IO OXpaHe BOJ
OT3arpsI3HCHUS.
[[1aHMpOBaTHUOCYILECTBIATHHAIIPAKTUKEXUMUYECKUEIKCIIEPUMEHTBL, ITIPOBOANTD
Ha0JII0ACHN S, 1€TaThBBIBOIBIIOPE3YIbTATAMIKCIIEPHMEHTA.
CnenoBate  mpaBuiaM  Oe3omacHod — paboOTel B
MCI10JIb30BAHUUXUMHYECKONIIOCY1b HOOOPY10BaHUS.
[IpoBOONTH BBIUMCICHUS C HIPUMEHEHHEM IOHATUAKMACCOBAsAIOIABELIECTBA
BpPacTBOPEY.
Vcr01630BaThIIPUBBINOIHEHUMYY€0HbIX3a1laHUMUBIIPOLIECCENCCIIEA0BATENBCKOM
NeATEIbHOCTUHAYYHO-TIONYJISIPHYIOJINTEPATyP yXUMUYECKOTOCOICPKAHUS,
CIpaBOYHbleMaTepuabl,pecypcblliHTepHETA.
BricTpanBaThpa3BEPHYTHIENNCHbMEHHBIENYCTHBIEOTBETHICONIOPOTHAMHPOPMALIHIO
n3 y4yeOHuKa U CIIPABOYHBIX MaTepUaios, IPaMOTHO
MCII0JIb30BAaTbU3yUYECHHBINIIOHATUNHBIMANIIAPAT KypCaXUMUU

naboparopuu  MpuU
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pacTBope»

Tema 7.
OcHOBHEBIEKJIA
CCHIHEOPTraHNYEeCKHUXCO

eqMHeHNI
(119)

KnaccugukanusHeopraHm4ecKuxcoe
MUHEHUHN.
Oxcuipl:cocTaB,kiaccuuranusi(OcH
OBHbIC,

KHCJIOTHBIE,
amM(pOTepHBIC,HECOICO0Pa3yIOIINE),HO
MEHKJIaTypa(MeXTyHapOJHASIU TPHBH

aJbHast).
[Tomyuenue u XUMHYECKHUE
CBOMCTBAKHUCIIOTHEIX,
OCHOBHBIX
naM(OTEPHBIX
OKCHJIOB.
OcHOBaHUS: COCTaB,

KJ1accu(puKaLus, HOMEHKIATypa(MEex ]
YHApOIHAAUTPUBUAIIbHASA),PUZHUECK
MEHMXUMHUECKUECBONCTBA,CIIOCOOBINO
myueHus. Kucnorsl:cocTtaB,knaccudux|
als, HOMEHKIATypa,pu3ndeckue  H
XUMHUYECKHE
CBOWCTBA,CIIOCOOBINOTYYEHUS.
P 1aKTUBHOCTHUMETAJIOB.
Counu(cpenHue):HOMEHKIIAaTypa,croc
00BI
MIOJIy4EHUS,

B3aNMOEHCTBHECOIEeCMeTaINIaMH,
KHCIJIOTaMH, I1€JI0YaMHUHUCOIISIMHU.
['eHeTHYeCcKasCBA3ZbMEKIyKIIacCaMu

HEOPraHUYECKUX
COCTUHEHUN.
JleMoOHCTpanun
OO0pa31bIHEOPraHNYECKUXBEILIECTBP

KrnaccuduupoBaTbi3ydaeMbIeBEIECTBAIIOCOCTABYHCBONCTBAM.
CocTaBIATb(QOPMYIIBIOKCUIOB, KUCIOT, OCHOBaHWH, cojeil M Ha3bIBaTh
HUXIIOMEXKTYHAPOJHOMHOMEHKIIATYpE.
[Tporao3upoBaTbCBONCTBABEIIECTBHAOCHOBEOOTMXXUMUYECKMX CBOMCTBU3YYEHH
BIXKJIACCOB/TPYIIBEIIECTB,KKOTOPHIMOHH OTHOCSITCS.
CocCTaBIATbMOJIEKYJIIPHBICYPABHEHUAPEAKIU I, WIITFOCTPUPYIOIUX X UMUYECKUECB
01iCTBANCIIOCOOBITTIONYYCHHUABEIIECTBU3YUEHHBIXKJIACCOB/TPYIIIL, a TaKXKe
[IOATBEP>KIAIOIIUX FEHETUYECKYIO B3aUMOCBSI3b MEXKAYHUMHU.

[ Ipon3BOAUTEBBIYMCIICHUANIOYPABHEHUAMXUMUYECKUX PEAKIIUIA.
[11aHMpOBaTHHOCYIECTBIISITHHAIIPAKTUKEXUMUYECKUEIKCIIEPUMEHTBL, ITIPOBOANTD
Ha0JI10/I€HU S, 1€TIaThBBIBOIBIIIOPE3YIbTATAMIKCIIEPUMEHTA.
CnenoBarb  mpaBuigaM  Oe3omacHoi — paboThl B
MCII0JIb30BAaHUUXUMHUUECKONIIOCYIbI U 000PYAOBAHMUSL.

VI crio1b30BaThIIPUBBINOIHEHUNYY€0HbIX 38/ 1JaHMMUBITPOLIECCENCCIIEA0BATENBCKOM
N1 TEIbHOCTUHAYYHO-TIOITYJSIPHYIOJIATEPATyPyXUMUYECKOTOCOIEPKAHUS, CITPABO
YHbIEMaTepuaisl,pecypcbllIHTepHeTa.
BricTpanBaThpa3BEpHYTHIENNCbMEHHBIENYCTHBIEOTBETHICOTIOPOHHANH(OPMAIUIO
u3 y4eOHUKa u CIIPaBOYHBIX MaTepHualloB, IPaMOTHO
VCITOJIb30BAaTbU3yYEHHBIMIIOHATUIHBIMANTIAPAT KypCaXUMUU

naboparopun  MpuU

A3JIMYHBIXKJIACCOB.
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B3aumopeicTBuepacTBOpacepHon
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KUCIIOTEI C OKCHJIOM
meu(Il).Peaknusinelitpanuza
LIVH.
BriTecHEHHE ~ OIHOTO
MeTau1aIpyruMu3
PacTBOPACOJIH.
JlabopaTropHbleMNIPaKTHYECKUEP
a00ThbI
Jlabopamopnbie
onvimul:B3
ANMOACHCTBHEKUCIOTCMETAJIIIAMH.
[Tonyuenue
HEPaCTBOPUMBIX
OCHOBaHUM.
B3anmoieiicTBUEHEpaCTBOPUMBIXOC
HOBAHHMICKUCIOTAMU.
Pasnoxenuneruapoxcuaamenu(1l)mp
WHarpeBaHUU.
I Ipakmuueckaspaboma:
No 6. Pemienne
AKCIIEPUMEHTANIbHBIX337]a4 110 TeMe
«OcHOBHBIC
KJIACCHIHEOPTaHUYECKUX
CO€TUHEHUI.
Boituucnenus
— 10 ypaBHEHUSIM
XUMUYECKUXPEaKIUn

Paszpen3.IlepuoanyeckniizakonullepuoaunyeckascucreMaxummuueckuxdiemenrop/l.M.MenaesieeBa.
CrtpoennearoMoB. XuMHYeCKasICBA3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIepeakum(15y4)
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Tema 8.
[Hepuoauveckuii
3akonullepuoguyecka

SICHCTEMAXUMHYECKHUX)
iemenToB/l.M.MeHnaen
eeBa.

CtpoeHuearoma

(79)

[TepBBICONBITKUKIIACCU (DUKATTMUX U
MHUYECKUX  AJIeMeHTOB. [loHsTHE
OTPYIIAXCXOHBIXAJIEMEHTOB(IIIETIO0
YHBICHIIEIIOUHO3EMETbHBIEMETAILITBI
,TaJIOTCHBI, UHEPTHBICTA3HI ).

DJIEMEHTHI, KOTOpbicoOpasyroTamdpo

TEpPHBIC OKCH/IbI
WUTHJIPOKCHIBI.
[Tepuoanueckuit

3akonulleproanueckas

cucreMaxuMuueckuxasineMenTos/l. 1
.Menneneesa.llepronsl, rpynmsl,no
nrpynnbl. OU3HYECKUUCMBICIIOPS T
KOBOI'OHOMEpPA3JIEMEHTa, HOMEPOBIIE
pPUOJIau TPYIIIBI.
CrpoenneatomoB.CoCTaBaTOMHBIXS
nep.M30Tonbl. 1eKTPOHBI.

CrtpoeHneanekTpo
HHBIX000JI0YEKaTOMOBIIEPBBIX
20XUMHYECKUX
AIIEMEHTOB
[Tepuoanueckoi

cuctembl/[.11.Menpeneena.
XapakTepUCTUKAXUMUYECKOT0IJIEM
eHTaroeromnoyioxxenutosl lepponnue
ckonicucteme/l.11.Menaeneena.
3HauYeHHE

IIepunonnueckoro
3aKOHA U [Tepnonnueckoi
CUCTEMBIXMMHUYECKUXIIEMEHTOBIIIS
pa3BUTHSA HAyKM M MpakTUku. /Jl.
N.MeHnnenees — yd€HBIN, INenaror
UTrpaXKIaHUH.

JleMoHCTpaLun

PacKpbIBaTbCMBICIIEPHOINYECKOT03aKOHA.
[ToHMMaThCYIECTBOBAHUETIEPUOINUECKON3aBUCUMOCTUCBOMCTBXUMHYECKUXATIEME
HTOB(MU3MEHEHHEPAANYCOB aTOMOBHAJIEKTPOOTPULIATEIIBHOCTH )

1 X COEIUHEHHH OT MOJIOKEHUS B IEPUOJUYECKON CUCTEME U CTPOEHUS

aToMa. Y CTaHaBJIMBAThCBI3bMEXK1YII0JI0KEHUEMAIEMEHTaBIIEPHUOINUECKONCUCTEME
MCTPOCHUEMET0AaTOMA(COCTaBU3APAIAIPA,0011eeUNCIOTEKTPOHOBUPACTIPEACTICHN
€HUXIIO 3JICKTPOHHBIMCIIOSIM).
[Iporao3upoBaTbXapaKkTePU3MEHEHUACBOMCTBAIEMEHTOBUUX COEAUHEHUMITOTPYIIIA
Mu niepuoaamllepruoauueckoil CUCTEMBI.
XapakTepru30BaTbXUMUYECKUEIIEMEHTHIIEPBBIXTPEXTIEPUOIOB, KAIHS, KAITBLIUAIIO
nxmnoioxeHutoBl lepunonnueckoiicucreme/[.M1.Menneneena.
CrnenoBatbipaBuiIaM0e30nacHONPaOOTHIBIA00PATOPUUIIPUICIIONH30BAHUMXUMUYE
CKOMIIOCY/BI 1 000PYyI0BaHMUSI.
BricTpanBaThpa3BépHYTHICTHCHEMEHHBICHYCTHBICOTBETHICOTIOPOHHANH(OPMAITHIO
u3 y4eOHHKa u CIIPaBOYHBIX Marepuasos, rPaMOTHO
MCII0JIb30BAaTbU3yYEHHBIMIIOHATUIMHBIANIIAPAT KypCaXUMUH.
Vcronb30BaThIIPUBBINTOIHEHUNYYEeOHBIX3aJaHUUTEKCThIy4eOHMKA, CIIPABOYHBIE
matepuansl  (Ilepuoanueckyro  cucremy xumuueckux anementos  J[.U.
MenpaeneeBa, TaOMUIly pacTBOPUMOCTH KHUCIOT, OCHOBaHMW H colieil B
BO/1€,JIEKTPOXUMUYECKUNPSAHATIPSKEHUMMETAIIIIOB).

M cri01530BaThIIPUBHITTOTHEHUNYY€OHBIX 38 TAaHUMHBITPOIIECCEUCCIIEIOBATEHCKOM T
eATEIIbHOCTUHAYYHO-TIOYJIIPHYIOJIUTEPATYPyXUMHUYECKOTOCOIEPKAHUS, CITIPABOYH
pleMaTepualibl,pecypcbilIHTEpHETA
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KopoTtkonepuoanas u
JUIMHHOIIEPUOAHAS bopmbI
[lepuonuueckoit

CHCTEMBI
xumudeckuxaiaemenToB /. M.Mennen
ecBa.
O3HakomiIeHHECOOpa3IaMUMETAILIT
OBHHEMETAJIIOB.

JlabopaTopHble "
NMPaKTHYECKUEPAOOTHI
Vlabopamopnbiii

onvim:B3an
MOJEMICTBUE

THJIPOKCHIA

LHHUHKaCpaCTBOPAMUKUCIIOTHIICIIOUC
151

Tema

3b.

9.
XHUMHYECKASICBA
OKuCcINTEILHO-

BOCCTAHOBUTEC/IbHBICPEA

KIUH
(84)

DIIEKTPOOTPULIATETLHOCTHATOMOBXHM
MYECKUXDIIEMEHTOB.
XUMHuYecKascBI3b(MOHHASA, KOBAJICHT
Hast TOJIIpHAs
HWKOBaJICHTHASHE

[OJIIpHAst).
CreleHb

oxuciaeHus. OKUCIIHT
€JIbHO-BOCCTAHOBUTENbHBIEPEAKIIN
1(OBP).IIponeccoiokucienus

u

BoccranoBieHHI. Ok
HMCIUTEIIMMBOCCTAHOBUTCIIH.
JemoHcTpanunOKUCIUTETEHO-BOCC
TaHOBUTEIbHBICPEAKIIUU:

ropcHuce, pCaKknuun

PacKpbIBaTbCMBICIM3y4aeMbIXITOHITUH.
OnpeaensThBUIXHIMHYECKONCBA3UBCOCTUHEHNH.
OnpeaensTbCTeNeHbOKUCIEHUIXUMUYECKOT03JIEMEHTA0(hOpMYIIeeroCcoe IMHEHHUS.
OnpenensiTb3aeMeHT(BEIECTBO )—OKUCIUTENbUIIEMEHT(BEIIECTBO )—
BOCCTaHOBUTEITb.
OOBSACHATHCYIITHOCTHIIPOIIECCOBOKUCIEHUSMBOCCTAHOBIICHHUS.
CocTaBIATHIIEKTPOHHBIHOAIaHCCYYETOMYNCIA0TAAHHBIX UITPUHATBIXJIEKTPOHOB.
CocTaBIsATh ypaBHEHHE OKUCIUTEFHO-BOCCTAHOBUTEILHON
peakuuu.Mcnonb3oBaTh npu BBINOJIHEHUH
3aJaHuH TEKCTHI
yueOHUKa,CpaBOYHbIEMaTepHAIIbI(TIEPHOIMUECKYIOCUCTEMYXUM
nyeckuxanemeHToB/l.M1.Menaeneesa, TabauIlypacTBOPUMOCTUKHUCIIOT,0CHOBAHUH
MCOJICHBBO/IE,MIEKTPOXUMUYECKUUPSTHATPSKCHUHMETAIIIOB)

y4eOHBIX

a3JIOKCHUA,COCAMHCHU A
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9 KUIIACC

(2 yBHEENI0,BCET008 U, M3HUX4U—PE3EPBHOEBPEMS])

N3MEHEHUNCBONCTB XUMHYECKHX
PJIEMEHTOBIEPBBIXTPEXIIEPHO/IOB,
KaJIusl, KaIbIUSMNXCOETMHEHUIB
COOTBETCTBUM  C  TIOJIOKEHUEM
DJIEMEHTOB B IEPUOJUYECKOU
CHUCTEMENCTPOECHUEMUXATOMOB.
Knaccupukannus u  HOMEHKIATYypa
HEOPraHUYECKUX BEILECTB
(MexxayHapoaHass W TpPUBHAJIbHAsA).
XUMHUYECKHE CBOWMCTBA  BEILECTB,
OTHOCAIINXCAKPA3IMYHBIMKIIACCaM
HEOPraHWYECKUX COEIUHEHUH, WX
FEHETUYECKAsACBI3bHEOPTaHNYECKUX
BEILIECTB.
Crpoenue

BCIICCTBA: BHUBI

Tembl,pacKkpbIBaloI

HeJaHHbII
pa3aenporpaMmsl,

U KOJIMYeCTBO

OCHOBHBICBH/IBIIEATEIHLHOCTHOOYYAIO LU X CS
4acoB,0TBOAMMOEHA OcHoBHOeCcCOACpPKAHME
HX
u3ydeHue
Pa3nenl.BemecrBonxummnueckuepeaxkuuu(304q)

IloBTOpPEHME ullepnonnuecknii 3aKOH [XapaKTepru30BaTbXUMUYECKUENIEMEHTHIIIEPBBIXTPEXIIEPHOI0B, KAINAN
yriayoJenue 3Hanui|llepuoanyeckas cucreMakanpuusnonxnonoxenutosllepuonnueckoiicucreme .M. Menneneesa.
OCHOBHBIX Pa31e10BXUMHUYECKUXIIEMEHTOB KitaccupuuupoBaTbiHa3bIBAThbHEOPTAaHUYECKUEBELIECTBAN3YyYEHHBIXKIIACCOB.
Kypca8kiacca JI. W. MenneneeBa. Crpoenue |OnuchiBaTh OOLIME XUMHUYECKHME CBOMCTBAa BELIECTB pa3IMYHBIX KJIACCOB,
(69) aTOMOB. 3aKOHOMEPHOCTH B |[OJATBEPKIAaTHCBOMCTBAIPUMEPAMUMOJIEKYIISIPHBIXYPAaBHEHUHX UMUUECKHUX

peaKLnid.

Onpenensarb BHJI XMMHYECKOM CBA3M M TUI KPUCTAUIMYECKON PEIIETKH
BEILIECTBA.

[IpOrHO3MPOBATECBOMCTBABEIIECTBB3aBUCUMOCTHUOTUXCTPOCHUS.
BricTpanBaTbpa3BEPHYTHIEIMCEMEHHBICNYCTHBIEOTBETHICOTIOPOITHA
1H(pOopMalMION3y4eOHMKauCIIPABOYHBIXMATEPHAIOB,[PAMOTHOUCIIONB30BaTh
M3y4EHHBINOHATUINHBIMANIIAPATKyPCAaXUMUH.

Vcnonb30BaTh MpH  BHINOJIHEHHMH Yy4eOHBIX 3aaHMd W B Mpolecce
MCCIIE0BATENBbCKON JIEeATEITbHOCTH Hay4HO-IIONYJIIPHYIO IUTEPATYpy
XUMUYECKOTOCOACPKaHNUs,CIIpaBOYHbIEMaTepUabl,pecypcblIHTepHETa

XUMHUYIECKOM CBA3U u THIIBI
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KPUCTAJUTMYECKUX
pELIETOK.
3aBHCHMOCTBCBOMCTBBEILIECTBOTHXC
TPOCHUS.
JleMOHCTpaL U
1. Monenun
KPUCTAUNIMYECKUXPEIIETOKHEO
PraHUYECKUXBEILECTB.
2. Kopotkonepuonnas
WNTMHHOTICpUOTHAS POPMBI
[Tepnoguueckou
CHCTEMBI
XUMHYECKHXdaeMeHTOB/[. 1. Menne
IecBa
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Tema

1.
OCHOBHBIC3AKOH

OMEPHOCTHXUMHUYECCKHUXPE

aKIun

(84)

Knaccudukanmst

XUMHYECKUX
peakuuit o pa3IM4YHBIM
npu3HaKkaM(Ilo YHCIYy M COCTaBy
YUaCTBYIOIINXB pPEaKIMH BEIICCTB,
o TermoBomMyddekry, o
W3MCHCHUIO  CTENEHEHOKHUCIICHUS

XUMHYECKUX
AIIEMEHTOB,T000OPATUMOCTH,IIOYYAC
TUIOKATaIN3aTopa).
JK30-UdHI0TEPMUUECKUEPEAKIUY,

TEPMOXUMUYECKUE

ypaBHEHUS. [ IOHATHEOCKOPOCTHXUM
nyeckoiipeakuuu.llonsTueoromore
HHBIXUT€TEPOTCHHBIXPEAKIIHSIX.
[TonsiTue 00
00paTUMBIXMHEOOPATUMBIXXUMUYEC
KUXPEAKIHIX. [Tonsitue 0
XUMHYECKOMPABHOBECHH.
@DaKkTOphl, BIUAIOIINEHA CKOPOCTh
XUMHUYECKOU
PEAKIIUUUTIONOKEHUEXUMUYECKOTO
[PAaBHOBECHSI.
OKHCTUTENEHO-BOCCTAHOBUTEIHHBIC
peakiu(dIeKTPOHHBII0aIaHC

PackpbIBaTbCMBICIN3Y4aEMbBIXITOHATHHUTTPUMEHATHITUTIOHATUATIPUOTTUCAHUHCBOM
CTBBELIECCTBUUXITPEBPAILICHUH.
KrnaccupuupoBaTs XUMAYECKUE PEAKIIMH 10 PA3TUIHBIM
Mpr3HaKaM. Y CTaHaBJIMBATh3aBUCUMOCTHCKOPOCTUXMMHYECKONPEAKITMNOTPA3IUYH
BIX(PaKTOPOB.
[IporHo3upoBaTh BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX IPEBpAILLICHUI
BPa3JIMYHBIXYCIOBUSIX.
OnpenenarboKucIuTebuBoccTanoBUTETLBOBP.Co
CTaBJISITHJICKTPOHHBIMOATAHCPEAKITU Y.
[Ipon3BOAUTEBBIYMCIICHUSTIOXUMUYECKUMYPABHEHUSIM.
BricTpanBaThpa3BépHYTHICTHCHEMEHHBICHYCTHBICOTBETHICOTIOPOHHANH(OPMAITHIO
13 yueOHHKa u CIIPABOYHBIX MaTepualioB, rpaMOTHO
MCII0JIb30BAaTbU3yYEHHBIMIIOHATUIMHBIMANIIAPAT KypCaXUMUH.
Vcronb30BaThIIPUBBINTIOIHEHUNYYeOHBIX3aJaHUHUBIIPOIIECCEUCCIIEIOBATENbCKON
e TeTbHOCTUHAYYHO-TIOMYJSIPHYIOJIUTEPATYPYXUMHUYECKOTOCOICPKAHUS, CITPABO
YHblEMaTepuaibl,pecypcbl IuTepHera
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OKHCITUTEIIbHO-BOCCTAHOBUTEIILHOMpE
aKIIMH ).

JleMoHCTpa MU

1. 3aBUCUMOCTBCKOPOCTUXUMU
YeCKOM peaxkuuu oT
Pa3IUYHBIX (PAKTOPOB.

2. BosneiicTBHeKaTaIn3aTOPAHACKO

POCTBXMMHUYECKOMPEAKIIUY.

3. Ilpumepbl HEOOPATHMBIX

MOOPaTHUMBIX PEaKLIUH.
Cwmemienne
PaBHOBECHAXUMHUYECKOMpea

4,

KL,
Botuucnenusn

— KOJMYECTBa BeEIEeCTBa, 00BEMa
MMacchl PeareHTOB WJIM IMPOJYKTOB
MOYPaBHEHMSIMX UMHYCSCKUXPEAKIIAN

Tema 2,
DJIEKTPOTUTHYECKAS
UCCOL AL,
XHMH4YeCKHepeaKIuuBpa
CTBOpax

(16u)

Teopus

AJIEKTPOIUTHUECKON
TUCCOIUAITIU. DJIEKTPOIUTHINHEDITE
KTPOJIUTHI.

KaTtnoHs1,aHHOHEI.
MeXaHU3MIUCCOMALMUBELLIECTBCP
a3 IMIHBEIMHA
BUJaMUXUMHUYeCKONCBA3U. CTEeICHb
MCCOMAIINN. CuibHbIE u
CIIa0BICITIEKTPOIUTHI.
PeakimnnoHHOr000MeHa, yCIIOBHS
X MIPOTEKAHUS.
oHHBIEypaBHEHUSIPEAKIU.
XHMMHUYECKHECBONCTBAKUCIIOT,0CHOBA
HUWHMCOJICHBCBETENIPECTABICHUN 00
pIIeKTpoJuTHYECKOM aucconanuu.C
penapactBopa.llonsTueornaponuzec

OJIEN.

PacKpbIBaTbCMBICIN3YYaEMBIXIIOHATHN,aTaK)KECMBICITEOPUNIIIEKTPOIIUTHYECKON
IMCCOLUALIUN.

OOBSICHATHIIPUUMHBINIIEKTPOIIPOBOIHOCTUBOAHBIXPACTBOPOB.
CocTaBisIThypaBHEHUS I CCOLIMALIMUKHUCIIOT, LEI0YEHHCOJIEN, TOJTHBIEUCOKPAILEHH
bICOHHBICYPAaBHEHUAX UMHUYECKUXPEaKIUHMOHHOT000OMEHa.
[11aHUpOBaTHUOCYIIECTBIATHHANPAKTUKEXUMUYECKUEIKCIIEPUMEHTBL, IIPOBOIUTHH
a0J110/1eH U, AeTIaThBBIBOIBINIOPE3YIbTaTAMIKCIIEPUMEHTA.
CnenoBath  mpaBuiamM  Oe3omacHoil  pa®oThl B
MCII0JIb30BAaHUUXUMHUECKONTIOCYIbI U 000PYAOBaHHUSL.
[Ipon3BOAUTEBBIYUCIICHUATIOXUMUYECKUMYPAaBHEHUSM.
BricTpanBaThpa3BEpHYTHIENNCbMEHHBIEYCTHBIEOTBETHICOTIOPOHHANH(OPMAITUIO
u3 yueOHuKa u CIIPaBOYHBIX MaTepuasos, IPaMOTHO
VCITOJIb30BAaThU3yYEHHBINNOHATHIHBIMANIAPAaT KypCaXUMHH.

VI cro1p30BaThIPUBBINOIHEHUNYI€OHbBIX 33 JaHUHHUBITPOLIECCENCCIIE0BATENBCKOM T
eATEIbHOCTHHAYYHO-TIOMYJISIPHYIOJIUTEPATYP yXUMUYECKOT OCOIEPKaHU,CIIPaBOY
HbleMaTepUalibl,pecypesl IHTepHeTa

nabopatopun  Opu
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KauecTBeHHBIE peakuu

HAKaTHOHBIN
AHHOHBI.

JlemoHCTpauMu
DIIEKTPUUIECKASTTPOBOIUMOCTLPACT
BOPOBBEIIECTB; ABMKCHUEHOHOBBAII
EKTPUUYECKOMIIOJIE.

OIbBITHI,

WLUTFOCTPUPYIOIITHE
MPU3HAKUTIPOTEKAHUPCAKITUHNOHH
orooomeHa. OBITHIIOOIPEACITICHUIO
CpeIBIBPACTBOPAXCOJICH  (XJopuaa
HaTpHs,

KapOOHATAaHATPHS, XJIOPUIALNHKA).

JlaGopaTopHbie "

MPAKTU4YeCKHePadoThI

Vlabopamopmbwiii

onvim:PeakiuunoHHoro  oOMeHa
BpacTBOpax

AIIEKTPOJIUTOB:CyJib(aTa
meau(Il) u
ménoyn,kapboHara

HaTpus H
COJITHOMKUCIIOTBI, PEAKIIVS

HEUTpaIN3aUUMEK Ty
TUAPOKCHIOM  KaJIHst
HCOJISHOUKHCIOTOM.

I Ipakmuueckaspaboma:

No 1.

PemenuneskcrnepuMenT
aIIbHBIX33Ja4II0TEME.
Boituucnenus

MOYpaBHEHUSIMXUMHUYECKUXPEAKIIUN

Pa3znen2.HemeranabiunxcoequHenusi(34q)
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Tema 3.
Ob6masixapakT

ePUCTUKAXUMHUYECKHUX
3jemenToBVII

A-rpynnsl.l'anorensi(64)

OO0mas

XapaKTepucTUKara
JIOT€HOB.

OCcoOEHHOCTUCTPO
CHUS aToMOB

THX3JIEMEHTOB,
XapakTepHble Ui HHUXCTEICHU
OKHCJICHHS. Ctpoenue
U(hU3MIECKUECBONCTBAIPOCTHIXBE
[IECTB—
raJIOr€HOB. X MMHYCCKHECBOMCTBAH
arpuMepe XJjopa

(B3auMOJIeHiCTBUECMETAIITIAMU, HEM
eTaJlJIaMHU, IEJT0YaMH ).

Xioposoaopou.C
OJISTHASIKMCIIOTA, X MMHUYECKHECBOIC
TBa,

MoJTyueHue,IprumMe
Henue.KaduecTBeHHBICpEaKIIMUHAT
QIOT€HUINOHBI.

JlevicTBue i

XJIOPOBOAOPOIaHA OpraHu3M
yenoBeka. BaxxHenmmexino

PHUIBIMUXHAX 0K ICHUEBIIPUPOJIE.

XJiopa

J/leMOHCTpaLUKH
Buneomarepuais:
rajoreHbl
NUXCOETNHEHNS.
O0pa3ibl
xJjopuoB.JIaboparopHbie
Hnpa
KTHYeCKHe
padoTsL/labopamopHbiii
onvim:
PacnoznaBanne

OOBACHATH 0OIIME 3aKOHOMEPHOCTH B HW3MEHEHMHM CBOWCTB HEMETAIJIOB U
NXCOCIMHEHU B IMpeAeliax MallblX I[€pUOJOB U TJABHBIX IOATPYII
[IeproInueCKONCUCTEMBIXUMUYECKUXIIEMEHTOBCYYETOMCTPOEHUSINXATOMOB.
XapakTepru30BaTh(PU3NIECKUEUXUMUIECKIECBOWCTBAIIPOCTHIXBELIECTBIaIOr€HOB
(Ha mpuMepe XJI0pa) M CIOXKHBIX BEIIECTB (XJIOPOBOAOPOJIA, XJIOpUJIAHATPUS),
CHOCOOBI UX MOJyYEHUSs], MPUMEHEHHUE U 3HAUCHUE B MPUPOJIE U KUZHUYEIIOBEKA.
OnpenensTbraloreH|IMOHbIBPACTBOPE.
[[naHMpOBaTEMOCYIIECTBIATHHANPAKTUKEXUMUYECKUEIKCIIEPUMEHTBL, IIPOBOIUTH
Ha0JII0ACHN S, 1€TaThBBIBOIBIIOPE3YIbTaATAMIKCIIEPUMEHTA.
CnemoBate  mpaBwiaM  Oe3omacHOW — paboTBl B
VCTI0JIH30BAHUUXUMHUYECKOUIIOCYIBI 1 000y IOBAHUS.
BricTpanBaThpa3BEPHYTHIENHCHbMEHHBIENYCTHBIEOTBETHICONIOPOHANH(OPMALIHIO
13 yueOHHKa U CIIPABOYHBIX MaTepuasos, IrPaMOTHO
MCII0J1b30BAaTbU3yUYECHHBINTOHATUHHBIANIAPAT KypCaXUMHUU.
Vcro1p30BaThIPUBBIIOHEHUTYY€0HBIX 32 ITaHMUBITPOIIECCENCCIICA0BATENLCKOM
NesATEIbHOCTUHAYYHO-TIOMYIISIPHYIOJIUTEPATYPYXUMUYECKOTOCOIEPHKAHUSA,CIIPABO
yHbIEMaTepuaibl,pecypcbl IHTepHeTa

naboparopun  Mpu
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XJIOPUI-UOHOB.
[ Ipakmuueckaapaboma:
Ne2.IlosyueHnecoIsHONKNUCIOThI, U3y
YEHUEEECBOMCTB.

\Boituucnenus
—TI0ypaBHEHUSIMXUMHYECKUX
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peaKIuii,eClIMoMHU3PEareHTOB]]

AHBU30BITKE;
00BEMOBIa30BIIOyPAaBHEHUIOPEAKIINT
HAOCHOBE3aKOHA00HEMHBIX

OTHOLLICHUNTa30B
Tema 4. OO61as xapakTepucTuka |OO0BICHATHOOIINE3aKOHOMEPHOCTUBU3MEHEHUICBONCTBIIeMEHTOB VIA-rpynmbu
Oobmasixapak [peMeHTOBVIA-rpynmsl. MXCOEIMHEHUIC Y4ETOMCTPOCHUSIMXAaTOMOB.
TePUCTUKAXMMHUYECKHX Ocobennoctuctp (XapakTepu3oBaTh(HU3NIECKUENXUMUYECKHECBOMCTBAIIPOCTOTOBEIIECTBACEPHINEE
n1eMeHTOB VIA- O€HUS aTOMOB 9TUX |COEAMHEHUIH(CepOBO10PO/Ia,0KCUI0BCEPHI,CEPHONKUCIOTHI,CYIb(HATOB),CIIOCOObI

rpynnbl.Cepaueécoeaun
eHust (8 u)

AIIEMEHTOB,XapaKTEPHBICIITHUXCTE
nennokucienus. CtpoeHue
U(PU3NYECKUECBO
HCTBANIPOCTHIXBEIIECTB—
KHCJIOPOJIauCEPHI.
AJLITOTPOITHBIE
Moau(UKAITTT
KHCJIOpOJancepbl. XUMHUYECKUECBO
rictBacepnl. CEpOBOIOPO,CTPOCHUE
,pU3NYECKUENXUMUYECKUECBOCTB
a.OKcHIBICEPBIKAKITPEACTABUTEITNK
MCIOTHBIXOKCU0B.CepHasKHUCIIOTA,
¢buznueckue
W XUMHYECKHE CBOWCTBa (oOmue
KaKIPEACTaBUTEISIKIIACCAKUCIIOTUCTT
erupuIecKue), IPUMEHEHHE.
XUMHUYECKUE PpEaKIuu, JexKalme
BOCHOBETIPOMBIIIEHHOTOCTIOCO0AT
OJIyYEHHSICEPHOMKHUCIOTHL. ATIapaT
BIMTTPOTEKAIOIIMEBHUXITPOIIECCHI(HA
MPU-MEPETIPON3BOICTBACEPHONKHUCIT
ot1bl).Conu  cepHOi
KHCJIOTBI,Ka4eCTBECHHAS
peaxIusHacyab(haT-1uoH.
Haxoxnenuecepbineécoe TMHEHUN

MXTIOTY4EeHUS],IPUMEHEHEU3HAU€HU EBITPUPOACHKU3HUUEIIOBEKA.
OnpenensTbHAIMYUECYIb(AT-HOHOBBPACTBOPE.
OOBACHATHCYIIHOCTBIKOIOTHIECKUXITPOOIIEM,CBSI3aHHBIX CIIEpEepadoTKoIicoe TnHe
HUMCEPHI.
[11aHMpOBATHUOCYIECTBIATHHANIPAKTUKEXUMUYECKUEIKCIIEPUMEHTHL, IPOBOAUTD
Ha0JII01€HU,1€1aThBBIBOABIIIOPE3YIbTaTaAMIKCIIEPUMEHTA.
CnenoBare  mpaBwiaMm  Oe3onmacHod — paOoTel B
MCTO0JIb30BAaHUUXUMHUYECKOMIIOCYIbI U 000py10BaHMUS.
[Ipon3BOIUTHBBIUNCICHUATIOXUMUYECKUMYPABHEHUSIM.
lcro1p30BaThIPUBBINOIHEHUNYY€0HbIX 38/ JaHUHTeKCThlyY€OHNKA,CIIPAaBOYHBIE
matepuaisl  (Ilepuoguueckyro cucremy  xumudeckux snaemeHtos  J[.U.
MeneneeBa, Ta0nMIly pacTBOPUMOCTH KHCJIOT, OCHOBaHMH M cojeid B
BO/1€,JIEKTPOXUMUYECKUNPSAHATIPSKEHUMMETAIIIOB).
lcrio1b30BaThIPUBBINOIHEHUNYYE€OHbBIX 38 JaHUHHUBITPOLIECCENCCIIET0BATENBCKOM
e TeIbHOCTUHAYYHO-TIOMYJIIPHYIOJIUTEPATYPYXUMHUECKOT OCOIEPIKaHNU S, CIIPABO
YHbIEMaTepUabl,pecypcbl IHTepHETa

nabopaTopun  TpU
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BIIPUPOIC. XUMUYECKOE3arpsi3HEH!
COKPYKAIOIIEHCPEIBICOCTUHEHUSIM
UCEPBI(KUCIOTHBICIOXK M, 3arpsi3He
HHEBO3yXauBOA0EMOB),CITIOCOOBIE
rOMPEIOTBPAILCHUSI.
JlemoHCcTpauMu
Konnexuun

(BuaeoMarepuabl):
cepau e€CoeIMHCHHUS.
OOyrinBaHuecaxapanoeiCTBUEMK
OHIICHTPUPOBAHHONCEPHOUKHCIIOTHI.

JlabopaTopHble /|
MPaKTHYEeCKHEPaAdOThI
Jlabopamopnobie

onvimol:

O6napyxenuecynbdar-uoHoB.B3a
UMoIciicTBUEpa30aBIeHHONCEPHOM
KHUCJIOTHI CIIMHKOM.

Boiuucnenusn
— 10  ypaBHEHUSIM
XUMHYECKUXPEAKIIUH;
— MaCCOBOW/IOJIMBBIXOAANPOAYKTAp
€aKIuu
Tema 5. Ob6mas xapakTepucTika (OO0BICHATHOOIIME3aKOHOMEPHOCTUBU3MEHEHUNCBONCTBAIEMEHTOBYV A-TpyIIIbINT
Ob6masixapak [PJIe€MEHTOBV A-IpyIIIIbL. XCOEMHEHUNCYYETOMCTPOCHUS NXaTOMOB.

TEPUCTUKAXUMHYECKHX OcobenHoctu [XapakTepu3oBaTh (QHU3MYECKHE M XUMHYECKHE CBOICTBAa MPOCTBHIX BEIIECTB
3JIEMEHTOBV A-Tpylnbl. |CTPOCHUS aTOMOB 9TuX [a3otanm ¢ochopa W HUXCOCAMHEHWH (aMMUaka, COJIeHaMMOHHUS, a30THOM

A3sor,dochop
"
HXCOeTHHEHU

s1 (10u)

AIIEMEHTOB,XapPaKTEPHBIEITITHUXCTE
MEHUOKHUCIICHUS.

A30T,pacrpoCTpaHeHUEBIIPUPOIE, PU
3UYECKue u XUMHYECKUE
cBoiicTBa.Kpyrosoporazorasnpupoae

AMMHAK,ero(pu3nIeCKUSHXUMHYEC

KUCIOTBLHUTPATOB, okcuaa Qochopa(V) u dochopHoit kucnotsl, ¢ocdarosn),
CTIIOCOOBI UXITOTYYSHHS, TIPUMEHEHHEN 3HAUCHUEBIPUPO/IC

VOKM3HUYEIIOBEKa.

OnpenensiTbHOHbIaMMOHUSAN(DOChaT-HOHBIBPACTBOPE.
OOBACHATHCYIIHOCTBIKOIOTHUECKUXITPOOIIEM,CBI3aHHBIX CHAX 05K /ICHUEMCOEIMHE
Hulia3otan GochopaBokpyKaroIIeH cpene.

KHECBOMCTBA,ITOJTy4YCHUE
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u nupumenenue. Comu aMMOHWUS,
UX(PU3NIECKUE
UXUMHYECKUECBONCTBA, IPUMEHEH
ue.

KauecTBeHHas
pEaKIMIHanOHbI AMMOHUSI.
A30THasAKHCIIO0TA,eéhu3nIecKue
UXUMUYECKUECBOUCTBA(OOIIMEKAKIT
PEICTaBUTEISIKIACCAKUCIOTH
crenuduaeckue).
Vcnonib30BaHUEHUTPATOBUCOTICHAM
MOHUSIBKAUECTBE

MUHEPATbHBIX
y10OpeHuil.
XHUMHUIECKOe

3arps3HEHUE
OKpY>Karoleu cpeasl

COCTMHCHUAMHNA30Ta(KHCIOTHBIEIO
KON, 3arpA3HCHUCBO3YyXa,[I0OUYBBIMBO
TOEMOB).

docdop,
JIOTPOTTHBIC
MoAU(UKAITTH
docdopa,pus
UYECKUEUXUMUIECKUECBOMCTRA.
Oxcup dochopa(V) u
dbochopHaskucoTa,
¢buznyeckue
HXUMHYECKHE
CBOICTBA,

nony4yenne.KauecTBeHHasIpeaKkus
HadochaT-uOHBI.
Hcnons3oBanuedochaToBBKaueCTBE
MHUHEpaJIbHBIX

yI00peHuil. 3arpsi3HeHHE

[[1aHMpPOBATHHOCYILECTBIATHHAIPAKTUKEXUMUYECKUEIKCIIEPUMEHTHL, IPOBOAUTH
HaOJII01€HNU S, 1€1aThBBIBOABIIIOPE3YIbTaTaAMAKCIIEPUMEHTA.
CnenoBatb  mpaBujaM  Oe30macHOM  paboTel B
MCII0JIb30BAaHUUXUMHUYECKOMIIOCY bl U 000pyIOBaHHUS.
[Ipon3BOAUTHBBIUNCICHUATIOXUMUYECKUMYPABHEHUSIM.
lcronb30BaThIPUBBINOIHEHUNYY€OHbIX3alaHUITEKCThly4€OHNKA,CIIPABOYHBIE
MaTepuaibl  (MEPUOJUYECKYIO  CHUCTEMY  XMMHMYeCKUx diemeHtoB J[.M.
MeneneeBa, TaOaMIly pAacTBOPUMOCTH KHCJIOT, OCHOBaHMH M cojed B
BOJ1€,JIEKTPOXUMHUYECKUNPSAHATIPSKEHUMMETAIIIOB).
lcro1b30BaThIPUBBINOIHEHUNYYE€OHbBIX 33 JaHUHUBITPOLIECCEUCCIIEI0BATENBCKOM
e TeIbHOCTUHAYYHO-TIOYJIIPHYIOJIUTEPATYPYXUMHUECKOT OCOIEPIKaHU S, CIIPABO
YHbIEMaTepUabl,pecypchl MHTepHeTa

nabopaTopun  1Ipu
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NPUPOIHBIX BOIOEMOBGOChATaAMU.

JlemoHCcTpauMu

Komneknuu:  dochop u
HUXCOCAUHEHHS.
BsaumoneiictBue
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KOHLICHTPUPOBAHHOU
a30THOM
KHCJIOTBICME/IBIO.
JlaGopaTopHbleHNIPAKTHYECKUEP
a00ThbI
JlabopamopHvleonvimui:
1. BzaumopaeiicTBue
COJICaMMOHUSICIIETOYBIO.
2. O3HakoMmJIeHHE ¢
o0pa3amMra3oTHHIX U
dochopHbIX
ynobpenuit./lpakmuueckaspaboma:
No 3. TlomyueHue
aMMHAaKa,n3y4eHUEeeroCBOMCT
B.
Bovluucnenusn

HoypaBHeHI/IHMXI/IMI/I‘{eCKI/IXpeaKHI/Iﬁ
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Tema 6.
Oobmasixapak
TePUCTUKAXUMHUYECKUX)
sieMeHTOBIV A-rpynmsl.
YriepoaukpeMHUAMUXC

oeNHEeHHUs
(109)

Yraepon,

JJIOTPOIHbIE
MOTU(UKAIIMHA, PACIPOCTPAHEHUE
BIIPUPOJE, PU3NUECKUEUX UMUYECKH
€CBOMCTBA.

A icopOnusi.

Kpyrosopor
YIIIEPOIABIPUPO/IE.
Oxcuppl yriaepona, ux

(bU3nUEeCKNEeNXUMUYECKUECBONCTBA
,AXICHCTBUCHAXHBBICOPTAHNU3MBI,IT
OJIy4eHHE

UIIPUMEHEHNE. DKOJIOrMYeCKUEnpod
JIEMBbI,CBS3aHHBIECOKCUIOMYTIIEPO/L
a(IV);

TUIIOTE32
r100aJIbHOTO MOTEIUICHUS
KJIMMAaTa; IapHUKOBBIHIPPEKT.

Y roapHasKUCI0Taueecoan, uxGusny
ECKUEMXUMHUYECKUECBONCTBA,

MOJTyYCHUE "

OO0BACHATHOOIINE3aKOHOMEPHOCTHBU3MEHEHUUCBONCTBIIEMEHTOBI V A-Tpynmbin
NXCOCIMHEHUNCYUETOMCTPOCHUSIMXATOMOB.

XapakTepu30BaTh(hU3NIECKHE
MXUMHYECKUECBONCTBANPOCTHIXBEIIECTBYTIEPOAAUKPEMHUSIUUX COSTUHEHHU(OKC
UI0BYTJIEPOAA, yTOIbHOUKHUCIOTHL, KapOOHATOB,0KCHIAKPEMHHU S, KDEMHUEBOMKHUCIT
OTbI,CHJINKATOB),CTIOCOOBIMXITONYYEHUS, IPUMEHEHU EN3HAYCHUEBIPUPOICH
PKU3HUYEIIOBEKA.

OnpenensTbkapOOHAT-UCHUINKAT-HOHBIBPACTBOPE.
O6'LSICH$ITBCYIJ_IHOCTBS)KOJIOFI/I‘-ICCKI/IXHPO6JI€M,CBSISaHHBIXCHaXO)KI[eHI/IeMerIeKI/IC
JI0rorazaBoKpysKaroliei cpeze.
I/IJIJIIOCTpI/IpOBaTI)B?;aI/IMOCBSISI)HeOpFaHI/I'-IGCKI/IXCOGHHHGHHﬁyrHepOIIaI/IOpFaHI/I'-ICC
KUXBEIIECTB.
HJIaHI/IPOBaTI)I/IOCy1HCCTBJI$ITI)HaHpaKTI/IKGXI/IMI/I‘IGCKI/IGSKCHepI/IMeHTBI,HpOBOI{I/ITB
HaAOII0ICHUS, AeTIaThBBIBOIBIIIOPE3YIbTATAMIKCIIEPUMEHTA.
CnenoBare  mpaBwiaMm  Oe3onmacHod — paOoTel B
MCIIOJIb30BAHUUXUMHUECKONTIOCYIbI U 000PYAOBAHHUSL.

M crios1b30BaThIIPUBBINTOIHEHUNYUYEOHbIX3aJaHUUTEKCThlyYeOHNKA, CIIPAaBOYHbBIEM
aTepuainbl(lleproanuecKkyroCuCTEMYXMMHUYECKIXAIEeMEHTOB/].

nabopaTopun  TpU
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MPUMEHEHUE.

KauecTBeHHas
peakIusiHakapOOHAT-HOHBI.
crionb30BaHUEKapOOHATOBBOBIT
s

MEUIIMHE,
MPOMBINIIICHHOCTH,CETECKOMXO03
A1ICTBE.
[lepBOHAYAILHBICTIOHATHAO00PTaHU
YEeCKMXBEILIECTBAXKAKOCOSIMHEHHIX

yriaepoaa:ocod
E€HHOCTUCOCTaBaucTpoeHus. I lonaTn
€00MO0JIOTMYECKUBAXKHBIXBEIIECTBAX:
KHpax,0ekax, yrieBoaax.

MarepuansHoe
€AMHCTBOOPraHMYECKUXUHEOPTaHUY
E€CKUXCOEIUHEHUN.
Kpemuuii,eropusznyeckuenxummuye
CKHE CBOICTBA,
M0JTy4YE€HUEUTIPUMEHEHUEBAIEKTPO
HUKE.
CoenuHeHus KpEMHHUS B
npupoze.O0mue  npeacTaBIeHUs
00
okcuaekpeMmuus(IV)ukpeMHreBoik
ucinote. CUIMKaThl, MXUCIIOIb30BaH
ue B ObITY,
MeAUIIMHE, TPOMBIIITIEHHOCTH. Bax
HENIINECTPOUTENBHbIE

MaTepuasbl:Kep
aMUKa, CTEKJIO, LIEMEHT,
0ETOH,)KEIE300€TOH.
[TpobnembIoes3

OIIACHOTO

1. MenzeneeBa, TaOnMIly pacTBOPUMOCTH KHCIIOT, OCHOBaHMHA U coyell B
BOJ1€,3JIEKTPOXUMHUYECKU NP THANPSHKEHUIIMETAIIIOB).
11cn0s1630BaThIIPUBBIITIOIHEHUNyUEOHbBIX3aJaHUHUBIIPOLIECCENCCIIE0BATENBCKON
NeATEIIBHOCTUHAYYHO-TIONYJIIPHYIOJINTEPATYPYXUMHUECKOT OCOIEPIKAHNUSA, CIIPABO
YHblEMaTepuaibl,pecypcbl laTepaera

55




HUCIIOJIb30BaHUS
CTPOUTEIBLHBIXMATEPHUATIOBBIIOBCE/T
HEBHOWMKU3HU.

JlemoHCTpauMu
MoenuKpHCTaIUINYeCKUXPEeIIETOKA
Masa, rpadura, MOJIEKYJIbI
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bynnepena.
AncopOrust pacTBOPEHHBIX
BEIICCTBAKTUBUPOBAHHBIM
yraém.

[IpoTuBoras.BuneoMarepualibl: CHIH
KaTHASIPOMBIIIUICHHOCTb.
MoeTMMOIeKyI0praHUeCKUXBEII]
€CTB.
JlaGopaTopHblennpaKkTHYecKHEePad
OTBI
Vlabopamopmbwiii
onvim:KauecTBeHHas

peaxist

HakapOOHaT-UOH

[ Ipakmuueckuepabomoi:
No 4. TlonmydeHuwe  YriaeKHCIOro
raza.KauecTBeHHasipeakiusiHakapOOH
aT-HOH.
NoS.PemenneskcrepuMeHTanbHbIX3
anaunoreMe«HemeTamisy.
Boiuucnenusn
— 10 YpaBHEHUSIM
XUMHUYECKUXPEAKIINN,ECITMOANH
N3pEeareHToB
TaHBBU/IEBOIHOTOPACTBOPACU3BECTH

O1IMAacCOBOH JOJIEU
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10 KJTACC

(2 yBHEENI0,BCET00O8 U, M3HUX 2 4—PE3EPBHOECBPEMS)

Tembl,pacKkpbIBaIOLI
HeJaHHbII
pa3aejnporpamMmmel,
H KOJIHYECTBO
4acoB,0TBOAUMOEHA
HX
U3ydyeHue

OcHoBHOecO/1ep:KaHHe

OcHOBHLIeBI/I)IBI)IeﬂTe.TIbHOCTI/IOﬁy‘IalOIIII/IXCH

Pazneal.MeramnbimuxcoenuHeHusi(50u)

Temal.O0mmecBoiicTBaM¢

TAJJI0B
(109)

Oo6was

XapaKTepUCTHKA
XUMHUYECKUXAIIEMEHTOB—
METaJUIOBHAOCHOBAaHUHHXIIOJIO0KEHU
sBlleproanyeckoiicucTeMeXuMuiec
KHXDJIEMEHTOB
J1.11.MenneneeBaucTpoeHUAaTOMOB.
CrpoennemerannoB.Meraminyecka
51 CBSI3b

UMETaTIec

KassKpUCTAJUINYECKAsAPEIETKA.
DNEeKTPOXUMHYECKUNPSTHATIPSIKEH
niiMeTaoB. dusnyeckuenxuMmuIec
krecBoiicTBameTasIoB. O0muecnoc
OOBITIOTyYEeHUSMETAIIIOB.
[TOHATHEOKOPPO3ZHUMETAIUIOBUOCHO
BHBIECTIOCOOBI3AUTHIOTKOPPO3UU. C
TUTaBBI( CTalh, 9yTYH, JIOPATFOMIHAH,
OpoH3a),IXITPUMEHEHUEBOBITYUTIPO
MBIIUIEHHOCTH.

JleMoHCcTpau U

PacKpbIBaTbCMBICIN3y4aEMBIXIIOHTHHUIIPUMEHITHITUIIOHATUSIIPUONIUCAHNUNCB
OMCTBBELIECTBUUXIIPEBPALLICHUI.

OOBACHATD oOmue 3aKOHOMEPHOCTH B WU3MEHEHUN
2JIEMEHTOB-METAINIOBUNXCOCIMHEHUICYYETOMCTPOECHUANXATOMOB.
XapakTepu30BaThCTPOCHUEMETAIIIOB,001IMe(pU3NYECKHENX UM YECKHECBON CTBAM
€TaJlJIOB.
XapakTepru30BaThOOINECTIOCOOBITONYYEHUIMETAIIIOB.
CnenoBare  mpaBwiaM  Oe3omacHoil — paOoThI
VCTI0JIb30BAHUUXUMHUYECKOMIIOCYIbI U 000pYI0BAHHUS.
[Ipon3BOANTEBBIYMCIICHUATIOXUMUYECKUMYPABHEHHSIM.
Vcro1p30BaThIIPUBBINOIHEHUNYY€OHbIX3alaHUI TEKCThIy4€OHNKA,CIPAaBOYHBIE
matepuansl  ([lepuoguueckyro  cucremMy  XuMudeckux aiemeHtoB  JI.U.
MeHnneneeBa, TaOaMIly pacTBOPUMOCTH KHCIOT, OCHOBaHMM M cojeid B
BOJI€,IEKTPOXUMHUYECKUNPSAHATIPSKEHUMMETAIIIIOB).
Vcro1p30BaThIIPUBBINTOIHEHUNYYeOHBIX3a/1aHUIBIIPOLIECCEUCCIIEI0BATEIBCKOM
NeATEIbHOCTUHAYYHO-TIOMYJSIPHYIOJINTEPATyPyXUMUYECKOTOCOIEPKAHNUS,CITIPABO
yHblEMaTepUalbl,pecypcsl HTepHETa

CBOHCTB

B JabopaTopuu  IpU
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O3HakomIIeHHEecOOpa3aMUMETAILIIO
BUCIIJIABOB,UX PH3UYECCKUMHU
CBOMCTBAaMH.
MoaenuKpUCTAIITHYECKUX

pemeToK
METaJUIOB.
Buneomarepuansr:

KOppo3us
METaJUIOB.

JlaGopaTopHbIeNNPaAKTHYECKUEP
abdoThI
Vlabopamopnbie

ONbIMbL:
O3HakoMIIeHHEeCOOPa3IIaMHUCTLIIaB
OBMETAJLIOB.

3aBHCHUMOCTD

CKOPOCTH
peakimn MeTajia c
KHCJIOTOMOTIIPUPOIBI
MeTala.
Botuucnenusn

[M0ypPaBHEHUSMXUMUYECKUX PEAKIIN
i, eclm OJIH u3

PCArcHTOBCOACPKUTIIPUMECH
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Tema2.BaxkHeiilmuemer
AJJIBIMUXCOCIUHEHUA
(40q)

[lleaounsie MeTamibl. IlomoxkeHue
Bl leproanyueckoi

CHUCTEMC]
xuMudeckuxanementoBl.11.Menie
sieeBa,cTpoeHrearoMmoB. Haxoxnenu

eBIIPUPOJIC.
DU3NUECKUEUXNMUYECKUECBOIC
TBa (ma  mpumepe HaTpUs

nkaius ). OKCU bl
UTUJIPOKCUAbIHATpUSHNKAIU. [ Ip
HMMCEHCHUCIICIIOYHBIXMCTAJIOBU
NXCOEINHEHNN.
[lle1ouHO3EeMeIbHBIEMETAIIIIBIMA
rHUMHUKAJIBIUN,CTPOCHUEATOMOB.
IIonoxxeHue B

OOBSICHATD oOrmue 3aKOHOMEPHOCTH B N3MEHEHUN CBOWCTB
HJIEMEHTOB-METANIOBBIPYIIIAXH UXCOCAMHEHHH C y4ETOMCTPOCHUSIUXATOMOB.
XapakTepn30BaTbPU3NICCKHCUXUMUIECKIECBOMCTBAMIPOCTHIXBEIIECTBMETAILIIO
BUHXCOCTUHCHHUI(OKCHIOB,TUIPOKCHIOB,COJICH ),CITOCOOBIMXITONYUCHUS, IPUMEH
CHI/IeI/I3Ha‘-IeHI/IeBHpI/IpOI[eI/I)KI/I3HI/I YCJIOBCKaA.
Pacro3HaBaThCIIOMOIIBIOKAYECTBCHHBIX PEAKIIMHNOHBIMETAIIIOB(MAarHUS,aJTFOMUHH
s1,[TUHKA, JKeJie3a, MeJIn ).
[l1aHupoBaTh W OCYIICCTBIIATH HAa NPAKTHKE XUMHUYECKHE
I—)KCHepI/IMCHTBI,HpOBOI[I/ITBHa6JHOI[eHI/I$I,Z[eﬂaTBBBIBOI[bIHOpe3yJIBT
ATaMIKCIICPUMEHTA.
CrieoBaThIIpaBUIIAMOE30IaCHOHPAOOTHIBIA00PATOPUHUTIPUHCTIONH30BAHUMXUMUYC
CKOMITOCY/IBI U 000PYIOBAHUSI.
HpOI/I?,BOI[I/ITI)BI)ILII/ICJICHI/ISIHOXI/IMI/I‘-IGCKI/IMypaBHeHI/ISIM.
BbicTpanBaThpa3BEPHYTHICTUCHMEHHBICHYCTHBICOTBETHICOIIOPOHHAMH(DOPMAITHIOH
3y‘-Ie6HI/IKaI/ICHpaBOqHLIXMaTepI/IaJIOB,FpaMOTHOI/ICHOJ'Ib3OBaTB
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[lepuognueckon
cCUCTEME
xuMudeckuxaaemMeHToB /. M1.Men
rieseeBa.
Haxoxxnenuesnpuponae.@uszudec
KHUEUXUMHUYECKUECBOMCTBA.
Baxueimue
COCIUHEHUSKATBINS(OKCUI,THT
pokcu,coiin ). 2 KECTKOCTHBOBI U
cnocoObIeé
ycTpaHeHus. AntomMmuHu. I losox
enueBllepuonnueckoi
CUCTEMEXHUM
MYECKUXDJIEMEHTOB .
1.MenieneeBa,cTpoeHUEeaTOMA.
Haxo>xnenue B
npupoae.@usuyec
KHe u
XUMHYECKHECBOUC
TBA.
AmMpoTepHbIeCBOM
CTBa OKCHUJA U
rusipokcuaa.Kemneso.
[Tonoxxenue
Bl lepuoanueckoit

CUCTCMECXUMHNYECCK
X JIEMEHTOB
J[.1.Menneneena,
cTpoeHuearoMa.Haxoxnenuesnpup
one. PU3NUECKUEUXUMUYECKUECBOM

CTBaA. Oxcupl,

runpokcuasiucommkene3a(ll)
oxene3a(1ll).
eMOHCTPaALMHU

M3y4YCHHBINOHATUIHBIMANIApATKyPCaX UMUH.
/crios1b30BaThIIPUBBINTOTHCHUN YUeOHBIX 33 JAHHIMUBIIPOIIECCEHCCIIEIOBATEIbCKON
NesITeIbHOCTUHAYYHO-TIOMYJISIPHYIOJIUTEPATYPYXUMUUYECKOTOCOAEPKAHUS,CIIPABO
yHbleMaTepuaisl,pecypcsllIHTepHETA
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B3anmoneiicTBUEHATPUACBOAOM.
OxkpamnBaHUENIIAMEHUNOHAMUH

ATpUSUKAIIUSL.
OkpalliuBaHue

JIaMCHHU
HMOHAMHKAJIbIINA.
B3aumonerncrBue OKcHIa
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KaJdbIMs
cBOoJIoM.Busieomarepualbl:
ropeHue
SKEJIe3aBKUCIIOPOJICUXIIOPE.
JlaGopaTopHbleNNpaKTHYeCKHEPA
00ThI
Jlabopamopnwie
onvimuel: O3HaKOMIJICHUECOOpasiia
MUATIIOMHHHSINECTOCIIIIABOB.
AmpoTtepHbIC
CBOICTBA
r'UJIPOKCUIAATTFOMUHUS.
KauecTBeHHBIEpEAKITMMHANOHBIKE
ne3a.
[ Ipaxkmuueckuepabomuoi.
Ne 6. JKéctkocTh BOIBI
UMETOABICEYCTPAHECHUS.
Ne 7.
Pemenueskcnepume
HTaJlbHbBIX3agadIroTeMe«MeTran
bI.
Botuucienus
—T0
YpaBHEHUSIM
XUMHUYECKUXPEAKIIUM,
€CIIMOANHU3PEAreHTOBJAaHBU
30BITKEMITUCOACPKUTITPUMEC
u;
MaCCOBOWIOJIMBBIXOAAITPOIYKTA
peaxiu

Pa3nend. Xumusinokpy:xammasicpeaa(6q)
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Tema3.Bemecranmare |[Hosbie MaTepHuanbl W XapaKTepu30BaTbPOJIb
pUAJBIBKM3HUYEIOBEK [TeXHOJIOTHMH. BemecTBanMaTepura XuMUUBpa3-THYHbIXChepax aesiTeNbHOCTUIIIOICH,0CHOBHBIEBEIIECTBAUMATEPHAIIBI
a bIBIIOBCETHEBHOMKU3HNYEIIOBEKA. |, [PUMEHSAEMBIEBKU3HUCOBPEMEHHOT 0UETIOBEKA.
(6u) XHUMUSIN310POBbBE. OOBACHATHYCIOBUAOE30I1ACHOTOMCITOIH30BAHUSBEIICCTBUXMMUYCCKUX PEAKITUIB
be3zonacHoenconp30BaHUEBE OBITY.
[1IECTBUXUMHYECKHUXPEAKIHIB AHaIU3UPOBATEUKPUTHUYECKHOLEHUBATHUH(OPMAITUIOOBIUSIHUMITPOMBIIIIIEHHOCT
OBITY. 1,CEJIbCKOI0X 0351 CTBA, TPAHCIIOPTAUAP.HACOCTOSIHUEOKP Y KAIOIIEHCPEBL.
[Ipupoaubie YMeTh OKa3bIBaTh MEPBYIO MOMOIIb [TPH XUMUYECKHX 03KOTax U
WCTOYHUKM |0TpaBieHUsIX.[[puHIMAThy49acTHEBOOCYKICHUUIPOOIEMXUMUIECKOUUIKOIOTHYE
YTJI€BOJIOPOJOB CKOIHaAMpaBIEeHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO  IO3UIUIO
(yroas,npu o npobiieme UIPEIaraTbBO3MOKHBIEITYTH
POIHBINTA3,HEPTH),IPOAYKThl  |e€peleHus
nX nepepadbOTKH, UXPOIb
BOBITYUIIPOMBINILIEHHOCTH.OCH
OBBI
DKOJIOTUYECKOUT
PaMOTHOCTH.
XuMu4deckoesar
psi3HEHUE OKpYy>Karo-
LIEHCPEbI
(mpenenvHOOMIY
cTUMAast
KOHIIEHTpalUsIBE
mecTB—I1J[K).
Pons  xumuu B
PEIIEHNHAKOJIOTUUECKHU
xpobiem
O0o01meHuenpoiige
HHOI'OKYypca
(10gacoB)

[TpupaszpadboTkepabouennporpaMMbIBTEMATHYECKOMITIAHUPOBAHUNIOJKHBIOBIThYYTE€HBIBO3MOKHOCTUUCIIONb30BaAHUS
AIEKTPOHHBIX (LU(PPOBHIX) 00PA30BATENBHBIX PECYPCOB, SIBISIOUIUXCS Y4eOHO-METOUUECKUMU MaTepruaiaMu(MyIbTUMEINHHbIE

IPOrpaMMBbl,

OJICKTPOHHLIC

Y4eOHUKH u

3aJIaYHHUKH, OMONIMOTEKH,

64

QJICKTPOHHEIC BUPTYAJIbHBIC




71a00paTOPUN, UTPOBBICTTPOTPAMMBIL, KOJUICKITUUTIU(PPOBBIX00PA30BATEIHHBIXPECYPCOB ), UCTIOTB3YEMBIMUIIIO0YUCHUSTMBOCTIM TAHH
soOyuatomuxcsi ¢ HOJIA, mnpencrtaBlIeHHBIMH B OJIEKTPOHHOM (IIM(pPOBOM) BHUIAE U PEATU3YIONUMU JTUIAKTHYCCKHEC
Bo3MOKHOCTHMKT,coneprkanne KOTOPBIXCOOTBETCTBYET 3aKOHOAATEIILCTBYOO00pa30BaHNUM.

Peanmuzanust wHKIIO3MBHOTO 00y4deHus 1o3Boiisier JeTsasM ¢ OB3 oOyuatrbes mo KTII oOpaszoBaTenbHBIX IHporpaMm
http://vschool.org.ru/psikholog-sotsialnyj-pedagog/37-rabochie-programmy/30-rab-pr-o0o , HO AJIsI K&KJA0Tr0 KOHKPETHOTO peOeHKa
pa3pabaThIBacTCsl WHAWBUIYAbHBI YYCOHBIN IUIaH, TJE YYUTHIBAIOTCS UX 00pa30BaTENbHBIC MOTPEOHOCTH M OCYIIECTBISETCS
WHIUBUTyaJTbHBIN TIOIXO/I.
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IoaxoabIKOEHNBAHNIOILUIAHUPYEMbBIXPE3yJIbTATOBOOYYEHU S

[Ipy oOuEHMBAaHMM [JIAHUPYEMBIX  PE3YJIbTATOB  OOYYEHUS  XUMHH
00yJarOIMXCs
cHOJ1AHe0o0X0AMMOYYUTHIBATHTAKMEUHIUBU Ty AIbHBICOCOOEHHOCTUUXPA3BUTHUS, K
aK:ypOBEHbPAa3BUTUAMOTOPHKUPYK,YPOBEHBBIIAAECHUSYCTHOUIKCIIPECCUBHOM
peublo, yYpOBEHb paboTocrnocoOHOCTH Ha ypoKe
(MCTOIIAEMOCTBIIEHTPAIbHOMHEPBHOMCUCTEMBI ). ICXOISIN33TOT0, YYUTEIBUCTIONB3Y
eTANSYYalINX CAMHANBUAYATbHBIC()OPMBIKOHTPOJISIPE3yIbTaTOBOOyueHUIXUMUHU. [
pU  CHIDKEHHOW pPabOTOCIOCOOHOCTH, BBIPAKEHHBIX HAPYLIEHUAX MOTOPHUKHU
PYKBO3MOKHOYBEJINYEHUEBPEMEHHU IIISIBBITIOJIHEHUAKOHTPOIBHBIXUCAMOCTOSATENbH
bIXpa00T.KOHTpOJIbHBIE,CAMOCTOATENbHBIEUIIPAKTHIECKUEPAOOTHIIIPUHEOOXOAUMO
CTUMOTYTIPEIIaraTbCACUCIIONb30BAHUEMAIIEKTPOHHBIXCUCTEMTECTUPOBAHUS, HIHOT
OMPOTrPaMMHOTI000€CTICUeHHSI,00€CTIeYNBAIOIIETONEPCOHU(UIIMPOBAHHBIMYYETY e
OHbBIXTOCTHKEHU0OyUaromuxcs. TeKyUMMKOHTPOIbB()OPMEYCTHOTOONIPOCATIPUHI
3KOMKa4€CTBEYCTHOMIKCIIPECCUBHONPEUNO0YUAIOIIUXCIHEO0XOJMMO3aMEHSTHITHNC
bMEHHBIMU(DOpPMaMU.

CneunajibHbIeyCJI0BHSPEATU3ANMUANCHUIITTHHBI

1. HeoOxoaumomnpenycMOTpeThbHAIMYNETIEPCOHATbHBIXKOMITHIOTEPOB, TEXH
HYECKUXIPUCTIOCOOICHUH( CTIeIMaTbHASKIaBUATYPa,pa3InIHOTOBHIAKOHTAKTOPHI,
3aMEHSIOITUEMBIIITb, KOUCTUKH, TPEKOOJIBI,CEHCOPHBICTUIAHIIICTHI ).

2. JlomkHsl ~ OBITH  CO3JIaHBl  YCJIOBUA IS (DYHKIIMOHUPOBAHUS
COBPEMEHHOMMH(GOPMAIIMOHHO-00pa30BaTEILHON CPEIbl M0 XMMHUH, BKIIFOYAIOIIeH
AJIEKTPOHHBIEHH(POPMAIIMOHHBIEPECYPCHI,AIICKTPOHHBICOOPA30BATEIHLHBICPECYPCHI,
COBOKYITHOCThbHUH(OPMAIIMOHHBIXTEXHOJIOT U, TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTH
1,CO0TBETCTBYIOIIUXTEXHUYECKUXCPEICTBUTEXHOJIOT U (BTOMYHCTIE dbaen-
TpeHaXepoB,  MHCTpyMeHTOB ~ Wiki,  mu(poBBIX  BHAECO  MaTEpHAIIOB
UJIp.),00ecreunBaroux J0CTHKeHUeKax ApiMoOydatomumMmcsicHOJ[AmakcumanbHO
BO3MOKHBIX/IJISI HETOPE3YJIbTaTOBOOYUCHHS.

[IOKYMEHT MOAMWUCAH 3MEKTPOHHOW MNOANMUCHIO

MYHULUNAJIbHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE 594.03.24 12:19 (MSK) Ceptudukat 5380838D977C2F37CFB5CICIFE62C611
"BOXOMCKAS CPE[JHSIS1 OBLLLEOBPA3OBATEJ/IbHAS LLIKOJIA"

BOXOMCKOI0 MYHULIMNANIbHOIO PAIOHA KOCTPOMCKOW OBJIACTH,

Okynosckas Enena MNaBnosHa, AnpekTop




