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[IporpaMMa Mo XMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs COCTaBJI€Ha Ha OCHOBE
NOJIOKEHUH U TpeOOBaHMUU K pe3ylibTaTaM OCBOCHMS Ha 0a30BOM YpOBHE OCHOBHOI 00pa3oBaTelbHOU
nporpammsl, nipeactaBieHHbIx B PI'OC OO0, a taxxke ¢ yuérom QeaepanbHOl paboueld TpoOrpaMMbl
BocriuTanus U KoHuenmuu npenojaBanus yueOHOTo mpeameTa «XuMus.

OenepanpHas pabouas nporpamma 1o y4yeOHOMY npeaMery «XUMHUS»
(6a30BEIITypOBEHSB )(TIpeaMeTHAsI001acTh « ECTECTBEHHOHAYYHBICTTPEIMETHI» ) BKITIOYACTIIOSICHUTEIIBHYIO
3aIlUCKY, coJlep>KaHue oOyueHus, IUTAaHUPYEMbIe PE3YNIbTATHI

OCBOEHUSAIPOrPAMMBIIIOXUMHUH, TEMATUYECKOCTITIAHUPOBAHUE.

[TosicHuTeNnpHas3aICKA0TPAXKACTOO I LIETMN3a1aU N3y YEHUAX UMU U, X aPAKTEPUCTUKYTICUXOJIOT Y
YEeCKUXIPEINOCHUIOKKEEN3yIeHUI000yJaroIUMHUCS, MECTOBCTPYKTYpey4eOHOTOIIIaHa, aTaKKEOIXO/IbIK
0TOOpyCOAepKAHNA, KOIIPEIETICHUIO IIIaHUPYEMbIXPE3YyIbTaTOB.

ConeprxanneoOyueHUsPacKPBIBACTCOIEPKATENbHBICTTMHUN, KOTOPBICTIPEIAral0TCS JUIS
00513aTeJIbHOT0 N3YYEHHs B Ka’KIO0M KJIacce Ha YPOBHE OCHOBHOI000IEro00pa3oBaHMsL.

[Inanupyemblepe3yabTaTblOCBOCHUSAIIPOrPAMMBIIIOX UMUUBKIIIOYAO TIIMYHOCTHBIE,METAIIPEIMETHBI
epe3yJIbTaThI3aBeChIIepHO0100yUeHUAHAYPOBHEOCHOBHOI000IET000pa30BaHNU s, aTAKKEIPEIMETHBIEIOCT
VOKEHUSI00yJaroIIer 0CsI3aKaX IbIMro 100y deHHUS.

MNOACHUTEJIBHAA3SAIIUCKA

[Tporpamma o XHUMUWHA yYpOBHE OCHOBHOT'O
00111er000pa30BaHUACOCTaBIEHAHAOCHOBETPEOOBAHUIKPE3YIbTATAMOCBOESHUSIOCHOBHOHOOpa30BaTeIbHO
HIporpaMMbeIOCHOBHOT0001IeT000pa3zoBanus, mpeacraBieHHbIXBOT OCOO0,arakkeHaocHOBeherepaib
HoMpaboueinporpaMMbIBOCIIMTAHUSANCYYETOMKOHIEIIIUUIIPENOJaBaHUy4eOHOrOpeAMETa« X UMUI»BO
OpazoBaTenbHBIXOpranu3anusx Poccuiickoindenepannm.

[Iporpamma o XUMHH pazpaboTaHa C LETIBI0 OKa3aHusg METOINYECKON
MTOMOIINYIUTEIIOBCO3TaHUUPAOOUCHITPOT PaMMBITIOy4eOHOMYTIPEIMETY.
[Iporpamma 1o XUMUH maét MpeJCTaBICHUE 0 HEAX, oOmeit cTpaTeruu

00y4YeHHS,BOCTIUTAHUSIMPA3BUTHA00YAIOLINX CACPEACTBAMUy4eOHOTOIIPEeIMETa, yCTaHABINBACTOOS3aTel
BHOEIPEIMETHOECOIEpKaHKE, [TPelyCMaTpUBaeTpaclpe/1eIeHueeronoKiIaccaMiUCTPYKTypUPOBAaHUETIOpa3
ACITaMUTEMaMITPOTrpaMMBITTIOXUMHU N, 0IPEACTIACTKOINYCCTBCHHBICUKAYCCTBCHHBICXAPAKTCPUCTHUKUCOACP
KaHUS,PEKOMEH1yEeMYIOIIOCIEJ0BATEIbHOCTbU3YYEHUIXUMUUCYUETOMMEKIIPEAMETHBIXUBHYTPUIIPEAME
THBIXCBSI3€H,JIOTMKNY4e0HOTOITPOIECCa, BO3PACTHRIXOCOOCHHOCTEH00 y a0 IIINX CSL, OTIPEIEIISIET
BO3MOXHOCTH IpeaMeTayis peanu3aluud TpeOOBaHMHM K pe3ylbTaTaM OCBOEHUS OCHOBHOM
00pa3zoBaTebHOUIIPOTPAMMBIHAYPOBHEOCHOBHOT000IIIET000pa30BaHNs,aTaAKKETPEOOBAHUIK
pesyibTataM OOy4eHMs XMMHUM Ha YpOBHE LieJied M3ydeHHs IpeaMeTa U OCHOBHBIXBUIOB Y4eOHO-
MIO3HABATENBHOM JIESITETPHOCTH 00YYarOIIErocs o OCBOCHUIO y4eOHOT0COAep KaHusI.



3HAHUEXUMUHUCITY>KUTOCHOBON () OPMUPOBAHUSMHUPOBO33pEeHUI00 yUaroerocs, ero

MIPEACTaBICHUI 0 MaTepUAIIbHOM €MHCTBE MHpa, BAKHYIO
POJBUTPAIOT(HOPMUPYEMBIEXUMUEHITPEICTABICHUSIOB3aMMOIIPEBPALCHUSIXIHEPTUUHNO0IBOTIOIIMUBEILIECT
BBIIPUPOJIC, 0Ny TAX PEIICHUATIIO0ATEHBIXITPOOIEMYCTOHYUBOTO pa3BUTHS YeJI0BEYeCTBA —
CBIPBEBOM, JHEPreTUYECKOM, MHUILEBONUIKOIOTHYECKOM 6€30MacHOCTH,IPOOIeM3IpaBOOXPAHEHHUS.
N3ydyeHuexumum:

CHocoOCTBYeT peanuzanuu BO3MOKHOCTEMN JUTSL CaMOpAa3BUTHUS u

(OpMUPOBAHUAKYIHTYPBLTHIHOCTH,eE00IEHN D YHKITMOHATHHOUTPAMOTHOCTH;

BHOCHUTBKJIaIBGOPMHUPOBAHUEMBIIUICHUSIUTBOPUECKUX CTOCOOHOCTEH00yUaro X s, HABBIKOBUX CA
MOCTOATENbHOIY4eOHON ACATEeNbHOCTH,IKCIIEPUMEHTAIBHBIX U UCCIIEIOBATEIbCKIX YMEHUH,
HEOOXOIUMBIX  KaKBIIOBCEAHEBHOWKU3HU, TAKUBIIPO(ECCHOHABHONAEATEIbHOCTH;

3HaKOMHTCOCHEIN(PMKOMHAYYHOT OMBIIIIICHH1,3aK/1aIbIBACTOCHOBBIIEIOCTHOTOB3IJIsIIaHa
€AMHCTBOIPUPO/IBI u YeJoBeKa, ABJIAETCSA OTBETCTBEHHBIM
3TanoOMB(OPMHUPOBAHUUECTECTBEHHOHAYYHOUTPAaMOTHOCTHOO yJarOIIINX CS;

crocobcTByeT (HOPMHUPOBAHHMIO IEHHOCTHOTO OTHOIICHHUS K €CTeCTBEHHOHAYYHBIM3HAHUSM, K
IpUpPOJIE, K YeJIOBEKY, BHOCHT CBOW BKJIAJl B 9KOJOIMYECKOE 00pa30BaHHEO0YIaIOIIHXCS.

JlanHbleHaNpaBIeHUIBOOYUCHUNX UMUHO0ECTICUNBAIOTCSICTIEIU(PUKOIICOAePKAHUS y4eOHOro
IpeaMeTa, KOTOPBIM SBIISETCS MEAarOrHYeCKH aJalTHPOBAHHBIMOTPAKEHHEMOA30BOMH HAayKH XHUMHHU
HaomnpeaenéHHOMAITaneeépa3BUTHS.

Kypcxumun Ha YpOBHE OCHOBHOTO o01ero oOpa3zoBaHUs
OpPUEHTUPOBAHHAOCBOCHUEOO yUAIOITUMUCICUCTEMbBITIEPBOHAYAbHBIXTOHATHIXUMUU,0CHOBHEOPTaHUYEC
KO XMMHUH ¥ HEKOTOPBIX OTJENbHBIX 3HAYMMBIX IOHATHI OpraHnYeCKONXUMUH.

CtpyKTypacoaep aHUsIIpOrpaMMbIITOXUMHUUC(HOPMUPOBAHAHAOCHOBECHCTEMHOT OIIOIX0/IaKeEN3YY
ennro.CoiepKaHNECKIIaIbIBACTCIU3CUCTEMBIIOHATHIO XUMHUECKOMAJIEMEHTE U BEIIECTBE M CHCTEMBI
MOHSITUN OXHUMHUYECKOU
peaxin. O6e3THCHCTEMBICTPYKTYPHOOPTaHIN30BaHBIMTOTPUHIIMITYTIOCIICA0BATEILHOTOPA3BUTHI3HAHU I
HAO0CHOBETEOPETHUECKUXITPEICTABICHUHPA3HOTOYPOBHSI:

ATOMHOMOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO ecTecTBO3HaHus;l lepuoanueckoro 3akona J1.1.
MeHieneeBa Kak OCHOBHOI'O 3aKOHA XMMUH;yIEHUIOCTPOSHUMATOMAUXUMUYECKONCBS3H;
NpeCTaBICHUH00AIEKTPOITUTHIECKOM TN CCOTMAIIMUBEIIIECTBBPACTBOPAX.

TeopeTnuecknezHaHUSPACCMAaTPHUBAIOTCIHAOCHOBEIMITMPUYECKUITIONYYEHHBIXHOCMBICTIEHHBIX
¢axToB, pa3BUBAIOTCS MOCJIeIOBATEIHHO oT OJTHOTO YPOBHSA K
JPYTrOMY,BBITOTHSA(PYHKINUOOBSICHEHUSMITPOTHO3U POBAHUSICBONCTB,CTPOCHUANBO3MOKHOCTEHITPaKTHY
€CKOTOIIPHMEHEHISIMITOTYYCHHS N3Y9aeMBIXBEIIECTB.



OcBOeHHENPOrpaMMBITIOXUMUHCIIOCOOCTBYET(HOPMUPOBAHUIONPEICTABICHUSIOXUMUYECKOHCOCTAB
JAOIIEHHAYYHOUKAPTUHBIMUPABIIOTMKEEECUCTEMHOUIIPUPOIBI, IECHHOCTHOTOOTHOLICHUSIKHAYYHOMY3HaH
MIOMMETOIaMIIO3HAHUABHAYKeE. I3yueHne XUMHM NPOMCXOIAMT C IIPUBJICYCHHEM 3HAHWM U3 paHee
M3YYEHHBIX y4eOHBIXIpeAMETOB: «OKpyKaromuil Mup», «buonorus. S—7knacce»u«®P@usuka. 7Kmacey.

IIpn U3Y4CHHUU XUMHH IIPOUCXOIUT ¢dbopmupoBaHue 3HAHUU OCHOB

XUMHUYECKOWHAYKNKAaKOOIACTHCOBPEMEHHOT OECTECTBO3SHAHNUS, IIPAKTHIECKOM 1A TETbHOCTHYEIIOBEKANKa
KO/IHOTOM3KOMITOHEHTOBMHUPOBOMKYJIBTYpBI.3a/1auaydeOHOr onpeAMETaCOCTOUTB(HOPMUPOBAHUUCUCTEM
BIXMMUYECKUX3HAHUN—
Ba)XHEHIINX(PAKTOB,IOHATH,3aKOHOBUTEOPETHYECKUXITOI0KEHUH, JOCTYITHBIX0000IIEHUHMUPOBO33PEH
YECKOI'0 XapakTepa, si3blka HayKH, B MPHUOOIIEHWM K HAayYyHbIM METOJAMIIO3HAHUS IpPU  U3YyUYEHUH
BELICCTB U XUMHYECKHUX peakuui, B
(opMHPOBAaHUNUPA3BUTUUIIO3HABATEIbHBIXYMEHUHUUXIPUMEHEHUHBYYE€0OHO-T03HABATEIbHONIY4e0HO-
UCCIIE10BaTEIbCKON eI TEIbHOCTH,0CBOCHUMITPABUIIOE301aCHOI 000 PaIlleHUACBEILIECTBAMUBIIOBCETHEBH
OMKM3HU.

[Tpun3yd4eHUMXUMUMHAYPOBHEOCHOBHOT0001IEr000pa30BaHUABAXKHOE3HAYEHUETIPUOOPETUTAKHEL]
€JIM,KaK:

¢dbopmupoBaHue UHTEIJIEKTYAJIbHO pa3BUTOU JUYHOCTH,
rOTOBOMKCaMO0OOpa30BaHUIO,COTPYIHUUYECTBY,CAMOCTOSITEIbHOMYIIPUHITUIOPELIEHUH,CITOCOOHOM
a/1alI TUPOBAThCAKOBICTPOMEHSIOLUMCSYCIOBUSIMKU3HY;

HaIpaBJIEHHOCTbOOYUECHUS
HACHCTEMAaTHYECKOEPUOOIIEHNE00YIaIOIUX CAKCAMOCTOSI TEIbHONII03HABATEIbHOW ICSTETbHOCTH, HAayd
HBIMMETO/1aMI103HaH U, OPMHUPYIOLIUMMOTHBALIMIOUPA3BUTHECTIOCOOHOCTENKXUMUU;

obecrnieueHue YCIIOBUH, CIOCOOCTBYIOILITUX IPUOOPETEHUIO oOy4aromuMucs
OIBITAPa3HOOOPA3HONIEATENBHOCTH, [I03HAHUSMCAMOIIO3HAH ML, KITFOUE€BBIXHABBIKOB(KITFOUEBBIX
KOMIIETEHIIMI ), UMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE JIJIS pa3IMUHbIX BUJOBICATEILHOCTH;

(dhopMupoBaHHEOOIIEH () YHKITMOHATLHOMHECTECTBEHHOHAYIHOUTPAMOTHOCTH, B TOM YHCJIC YMCHHIMA
OOBSICHATD U OLICHUBATH SIBJICHUS OKpPYXKaroIIero MUpa, UCIOJIb3YSA3HAHUSAHOIIBIT,
[0JTy4YEHHBICTIPUU3YUEHUUXUMUH, MPUMEHSTHUX
IPUPELICHUUTTPOOIEMBIOBCETHEBHOMKU3HUUTPY/JOBOI1€ATENILHOCTH;

($bopMHpPOBaHNEYOO yUaIOIIUX CITYMAHUCTUYECKUXOTHOIEHU I, TOHUMaHUIIECHHOCTUXUMUYECKUX3H
AHUHUIABBIPAOOTKUIKOIOTHUECKHUIIEIeCO00Pa3HOrONOBEICHUS B OBITY W TPYIOBOH JESATENbHOCTH B
LEJIAX COXPAHEHUS CBOETO 3/10POBbSl HOKPYKAIOIEUIIPUPOTHONCPEBL;

pasBuUTHE MOTHBALIMH K 00y4YeHHIO, CrocoOHOCTEeH K
CaMOKOHTPOJIIOMCAaMOBOCIIUTAHUIOHAOCHOBEYCBOECHHUA00111€4eI0BEUECKUXIIEHHOCTEN,TOTOBHOCTUKOCO3H
aHHOMYBBIOOpYTIpO(UITMHATIPABIEHHOCTH IAJIbHEHIIIEr000ydeH .

OO6mieeurcnouacoB,peKOMEHTI0BaHHBIX IIIN3yUYeHUAXUMUU,— 1 369acoB:B8KIacce—
68uacoB(2uacaBHeemI0),B9Kmacce—684acoB(2uacaBHEIEIO).



Jis  Kaxaoro  Kjacca — IPEeIyCMOTPEHO  pe3epBHOE  ydeOHOe  Bpems,  KOTOpoe
MOETOBITEUCIIONIF30BAaHOYYaCTHUKaMUO0OPa30BaTEILHOT OIIPOIIECCABLEIAX POPMUPOBAHUS BAPHATUBHON
COCTaBJIAOLIEHCOIEp)KaHUAKOHKpETHOHpaboueporpammbl. [ IpuaTomo0Os3aTenbHas(MHBapUaHTHAs )4ac
THCOJCPKAHUATIPEIMETA,yCTAHOBICHHASIPUMEPHO paboueil mporpaMMoii, U Bpemsi, OTBOAMMOE Ha €&
U3y4EHHE, TOJIKHBI OBITHCOXPAHEHBIIOJHOCTBIO.



COJEP)KAHUEOBYYEHUA

8 KJIACC
IlepBoHaYaIbHBIEXMMUYECKHECTIOHATHSA

[Ipenmer xumuu. Ponp XumMuM B KM3HHM 4elNOBEKa. XHUMHUS B CUCTEME HayK. Tena MBEHIECTBA.
®duznueckue CBOMCTBa BEILIECTB. ArperatHoe COCTOSIHHE BEILIECTB.
[TonsarueomeronaxmnozHanusiBXuMun. HuctoieBemecTBancMec. CrnocoObIpas3iesieHusICMecel.
ATOMBIMMOJIEKYJIBL. XUMUYECKHEI1EMEHThL. CUMBOIBIXUMAYECKUXAIEMEHTOB.
[IpocThiencaoKHbIEBEIECTBA. ATOMHO-MOJIEKYJIIPHOEYYEHUE.

Xumuueckasihopmyna. BalleHTHOCThaTOMOBXUMUYECKIXJIEMEHTOB. 3aKOHITOCTOSIHCTBACOCTABABEIIL
ectB.OTHOCUTENbHAsaTOMHasiMacca. OTHOCUTENbHAAMOJEKYIsIpHasiMacca. MaccoBas JI0JIS
XAMHYECKOT03JIEMEHTABCOCIUHEHUH.

KonunuectBoBeniecta.Moisb.MonsipHasiMacca. B3auMocBA3bKOIMYECTBA,MACCHIMUUCIACTPYKTYPHBI
xenuHHUIBenecTBa. PacuéTrinogopMynaMXUMUYeCKUXCOSAMHEHUH.

®usnueckue U XMMHUYECKUE SIBJICHHA. XUMHUYECKasi peakuus U €€ MpU3HAKU. 3aKOHCOXPAHEHUS
MAacChI BEILIECTB. XUMHYECKHE YPaBHEHUS. Knaccudukanus
XUMHYECKUXPEaKIUii(COeTMHEHUS, Pa3I0KEeHH s, 3aMeIlIeHUs1,00MeHa).

Xumuueckuuisxcnepumenm:
3HaKOMCTBOCXMMHYECKONIOCY 1011, IpaBUIaMHpabOoThIBIa00paTOpuuuIpuéMaMuooOpaiieHusacaadbo
PaTOPHBIMOOOPYIOBAHUEM, U3YICHUCHOTUCAHUS(PU3NICCKUX  CBOMCTB  O0pa3loB  HEOPraHUYECKHX
BEILECTB, HalIoIeHue
bu3nueckux(I1aBIeHUEeBOCKa, TASTHUEB1a,pPACTUPAaHUECAXaPABCTYIKE, KUTTIEHUEUKOH ICHCAIIUSIBOBI ) UX T
MUYECKUX(TOpeHHECBEUH,IPOKATMBAHUEMETHONIPOBOIOKH,B3aUMOICHCTBUEMETACKUCIOTON )IBIICHUI, H
a0JII0ICHUENOTICAaHUETTPU3HAKOBIPOTEKAHUAX UM YECKUXPEaKIui(pa3ioxkeHnecaxapa,B3auMoIcHCTBIE
CEpHOMKHUCIOTHICXI0pHAOMOapus,pasnoxenueruapokcuaameni(ll)npunarpeBanuu,B3anMo ielicTere

Kenesa c pacTtBOpoM coJiu Meu (1D, U3y4YeHUE croco6oB
pazjiesieHuscMece(CroMoIbIOMarHuTa, GPuIbTPOBaHUE, BRITIAPUBAHKE, TUCTUILISIHS, XpoMaTorpadus),
MIPOBEJICHHE OYHCTKH MTOBapEHHOM COJIH, HaOroIeHne u

OIMCAHUEPE3YIbTATOBIIPOBENCHUAONBITA, WILTIOCTPUPYIOIIEr03aKOHCOXPAHEHUAMACCHI,CO3JAHUEMOIEIIE
HMoJIeKyn(I1apoCTEPKHEBBIX ).
BasknelmuenpeacraBuTe IHHEOPraHMYeCKHXBEIECTB
Boznyx—cmecbrazos.CocraBBo3ayxa.Kuciopon—anementunpocroeBeniectBo. Haxoxnenne
KHCJIOpO/ia B MpUpo/ie, GU3nUeckue u XMMHUYeckre cBoiicTBa (peakuuuropenus).Okcuasl. Ilpumenenne
KHCIIOpO/J1a. Crioco0sl MOJTyYEHUs
KHCII0poaBIabopaTopuuuIpoMbiieHHOCTH. KpyroBopotkuciopogasnpupoae. O30H—
AIIOTPONHASIMOANPUKALUSKUCIOPO/IA.



TennoBoidhPekTXUMHUUECKORPEAKITNH, TEPMOXUMHIECKHE YpaBHEHU,IK30-
UDHIOTEpMUYECKUEpeakni. TOmInBO: yroisuMeTaH. 3arpss3sHeHHEeBO3/1yXa, yCUIICHUETTApHUKOBOT 03 ek
Ta,pa3pyLIEHUE030HOBOIOCIIOS.

Bogopon — asneMeHT W mpocToe BemecTBO. HaxokaeHwe Bojopona B HpUPOJE,PU3NUYECKUE H
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI MonydeHus. KucmoTsl ucomm.

MonspHbIH00BEMTa30B. PACUETHITOXUMHUYECKUMYPABHEHHUSIM.

duznueckue cBorcTBa Bojbl. Boga kak pactBopurens. PactBopbl. HacklllieHHbIE HHEHACBIILIEHHBIE
pacTBOPBL. PactBopumocts BEILIECTB B BOJIE. Maccosas oS
BEILECTBABPACTBOPE. XMMUUECKHECBONCTBABObl. OCHOBaHU. POJIbpacTBOPOBBIIPUPOIEU BXKU3HUYEIIOBEK
a.KpyroBopoTBoabIBIIpUpO/Ie. 3arpsi3HEHUET PUPOAHBIXBOA. OXpaHanOUMCTKAIIPUPOTHBIXBO/I.

Knaccudukanusueoprannueckuxcoenunenuil. Oxcuapl. Kinaccuduxanusiokcn1oB: coneo0pa3yromu
e(oCcHOBHBIC,KUCIIOTHBIC,aM(oTepHBIe )uHecoeoOpasyromue. HoMmenknatypa okcuaoB. dusmueckne u
XUMUYECKHE cBOKMCTBAaOKCUAOB.IlomyueHneokcuios.

OcHoBaHusl. Knaccudukanums OCHOBaHUM: mENnoYun u HEPAaCTBOPUMBIC
ocHoBaHus. HoMeHkatypaocHoBaHMil. DU3M4YeCKUEMXMMUYECKHECBOMCTBaocHOBaHU M. [ [osTydeHueocHOB
aHMi.

Kucnorsr. Knaccuduxanuskucior.Homenkinarypakucnor. Ou3ndecKueuXuMU4ecKue CBOMCTBa
kucnot. Psan akruBHoctu metaiuioB H.H. bekerosa. [lomyyeHuekucnor.

Conu.Homenknatypacosneil. Du3nyeckuenXxuMmu4eCKueCcBONCTBACOICH.
[Tonyuenueconei.
['eneTnyecKasCBI3bMEKIYKIACCAMUHEOPTaHUYECKUXCOEAUHEHU .
Xumuueckutiakcnepumenm:

KaueCTBEHHOCOMPEICIICHUECOIeP)KAaHUIAKUCIOPOAaBBO3AYyX €, I0Iy4eHHEe,COONpaHIe,pacliO3HaBaHH
E€UU3YYCHUECBONCTBKUCIIOPO/Ia, HAOTIOACHIEB3aUMO/ICHCTBUSL  BEHIECTB C  KHUCIOPOAOM U yCIIOBHS
BO3HUKHOBEHHUS U MPEKpalleHUATOpeHus(I1okapa),03HaKOMICHHecOOpa3llaMUOKCUAOB HOMHCAHUEUX
CBOMCTB,II0JTy4eHUE,co0upanre, pacio3HaBaHUe U3 yI€HUECBOMCTBBOI0PO,1a(TOPEHNE),B3aMMOICHCTBIE
Bopopoaacokcurommen(1l)(Bo3MokHONCTIOIH30BaHUEBUAEOMATEPUAIIOB ), HA0TI0IEHUE00PA3LIOBBEILIECT
BKOJIMYECTBOM | MOJIb,UCCIIEIOBAHNEO0COOEHHOCTEM pacTBOpEHHUS BEILIECTB c pa3IuyHOMN
PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUEPACTBOPOBCOMPENECIEHHONMACCOBOMI0JIEUPACTBOPEHHOTOBEIIECTBA, B3aUMOACCTBUEBOIbI
cMeTaIaMH(HaTpHEeMHKAIbIIHEM )(BO3MOKHOHCIIOIH30BaHUEBUACOMATEPUATIOB ), ICCIIEIOBAHHE00OPA3IIOB
HEOPraHWYECKUXBEIIECTBPA3IMUHBIXKIACCOB,HAOIIOICHUEN3MEHEHUAOKPACKU U HINKATOPOBBPACTBOPAXKH
croTuienoueit, usyuenneBzanmoericreusokcuaamenu(Il)cpactBopoMcepHORKUCIOTHI, KUCIOTCMETAIIa
MU, peaKIHMHENTPATIN3 AN, 10]yYEHUEHEPACTBOPUMBIXOCHOBAHHUH,



BBITECHEHNEOJHOTOMETAIIIIAIPYTUMU3PaCTBOPACOIIN, PEICHUEIKCIIEPUMEHTANIbHBIX3a1aunoTeMe«Bakae
HIINEKIIACCBIHEOPTaHUYECKUX COCTUHEHUI.
IepunoauyeckuiizakounllepuoguueckascucremaxummiecknxidjiemenTol.MU.MenaeseeBa.Ctpoen
HeaToMOB. XHMHUYeCKasiCBA3b.OKHCIUTEIbHO-BOCCTAHOBUTEIbHbICPEAKIMHU
IlepBble NOMBITKM KIacCUPUKAIUMM XUMHUYECKUX 3J1eMeHTOB. [loHATHE O TIpynnaxcxoJHbIX
AJIEMEHTOB (1enouHsble u L1EJI0YHO3EMENbHbIE METaJlJIbl, raJIOreHbl,
MHEPTHBIEra3bl). DJIEMEHTBI, KOTOPbIe0Opa3yt0TaM(POTEPHBICOKCHUIBIN THAPOKCH/IBL.
Ilepnonnueckuizakon.lleppuoguueckascucreMa  xuMmuueckux  dneMeHToB/l.JI. Menneneesa.
Kopotkonepuonnas u anuHHonepuonHass ¢opmbl IlepuonnyeckoiicucTeMbl XMMHYECKHX 3JIEMEHTOB
.. Menneneesa. ITepuonst u TPYIIIBL.
OU3NYECKUINCMBICIIIOPSIAKOBOTOHOMEPA, HOMEPOBIIEPUOAAUTPYIIIIBI DIIEMEHTA.
CrpoennearomoB.CocraBaTroMHbIXs1ep. M30TONBL. D1eKTpoHBL. CTPOSHUEITEKTPOHHBIX  000JI09eK
aTOMOB IIEPBBIX 20 XMMHYECKHUX JJIEMEHTOB
[Tepuonnueckoiicucremsl/[. 1. MenaeneeBa. XapakTepuCTUKaXUMAYECKOI0JIEMEHTAIIOET OITOJIOKEHUIOB
ITepuoanueckoiicucreme/l.Mi.Menneneena.
3aKOHOMEPHOCTUU3MEHEHUAPAINyCaaTOMOBXUMUYECKUXJIEMEHTOB,METAIITINYECKUX U
HEMETAJUIMYECKUX CBOMCTBIIOIPYIIIAMUAIIEPHOJAM.
3nauenuel lepuoanueckorozakonaulleproauueckoiCUCTEMBIXMMUUECKUXIIEMEHTOB ISl pa3BUTHS
Hayku U npaktuku. [[.M. MenneneeB — yu€Hbli U rpaxJaHuH. XUMHYECKast CBSA3b.
KoBasieHTHas (nonsipHas U HemnoJsipHasi) CBS3b.
DNEKTPOOTPULIATEIBHOCTBXUMUYECKUXIIEMEHTOB. FIOHHASCBA3b.
Crenenpokucienns. OKUCIUTENbHOBOCCTaHOBUTENbHBIEpeakuu. I Iporieccsiokucnenus
MBOCCTaHOBJICHMS. OKUCINTETMUBOCCTAHOBUTEIH.
Xumuueckusxcnepumenm:
M3y4eHHeoOpa30BBeLECTBMETAITIOBUHEMETAINIOB,B3aMMO1€HCTBUETHAPOKCH JALIMHKACPACTBOPaM
MKHCIIOTULIENIOUEN, TPOBEACHUEOBITOB, WILTIOCTPUPYIOILIUX IIPUMEPBI OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakiii (ropeHue,peakiuupasioKeH sl,COeTNHEHN).
Mesicnpeomemmuviecseasu

PeanuzanusamexnpeMeTHBIX CBA3EHITPUU3yYEHUMX UMUNBEKIIACCEOCYILECTBIISIETCS yepes
HCIIOJIb30BaHUE KaK o0mmx €CTECTBEHHOHAYYHBIX MIOHATHUH,
TaKUIIOHATUH, ABIAIOIIUXCACUCTEMHBIMUUISAOT IEIBHBIXIIPEAMETOBECTECTBEHHO-HAYYHOT OLIKJIA.

Oo0mue €CTECTBEHHOHAYYHbIC ITOHSATHS: Hay4HbIN ¢axr, TUIIOTE3A, Teopus,

3aKOH,aHaJIN3,CHHTE3,KI1accu (DUKAIIHS, IEPUOTUIHOCTh, HAOTI0 ICHIE, IKCIIEPUMEHT,MOIETTUPOBAHUE, I3ME
peHue,MO/IeIb, IBJICHUE.

dusnka: MaTepus, aToM, 3JEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKJIU,
M30TONBI,PATN0AKTUBHOCTH,MOJICKYJIA, I IeKTPUIECKUA3aPSI]I,BEIIECTBO, TEN0,00bEM,



arperaTHOeCOCTOsHUEBEIIECTBA,ra3, pHU3nIeCKUEBETNINHBL, CIMHUIIBIN3MEPEHNUS, KOCMOC, [UTAHETHI,3BE3 T
b1, CoJtHIIE.
buonorus:porocunres,aprxanue,ouocdepa.

I'eorpadus:armochepa,runpocdepa, MUHEPAIIBL,TOPHBIETIOPOIBL, TOJIE3HBICUCKOIIAEMbIE, TOTLIINBO,BO
JTHBIEPECYPCHI.

9 KJIACC

BemecrBonxummnueckasipeakius

[Tepuonnueckuiizakon.llepuonnueckascucrema XUMHUYECKUX
snemenToB/l.M.MenneneeBa.CtpoeHrneaTtoMoB.3aKOHOMEPHOCTUBU3MEHEHU M CBOMCTBXUMUUECKUXAJIEME
HTOBIEPBBIXTPEXTIEPUOIOB, KA, KA IIUSIMMXCOSAUHEHUNB COOTBETCTBUU C MOJIOXKEHUEM 3JIEMEHTOB B
[Tepuoauueckoil cucteMe U CTPOCHUEM HUXAaTOMOB.

Crpoenue BCIIECTBA: BHJIbI XAMUYCCKOU CBSI3M. Tumner KPUCTAJUTMUYECKUX
PEIETOK,3aBUCUMOCTbCBONCTBBEIIECTBAOTTUIIAKPUCTATUIMYECKOMPEIIETKUMBUAAXUMUYECKOMCBSI3U.

KrnaccudpukanusnHOMEHKIATypaHeOpraHMIeCKUX BEIIeCTB. XMMHUECKUECBONCTBABEIIECTB,0THOCS
U XCAKPA3IMYHBIMKIIACCAMHEOPTraHUYECKUX COEIMHEHH I, TeHETUYECKasICBA3bHEOPTaHMYECKUXBEIIECTB.

Knaccupukanus  XUMHUYECKHUX  pPEaKIMi o Ppa3JInYHbIM npu3HaKaM(IIouucity
MCOCTaBYy4acCTBYIOLIMXBPEAKLIUUBELIECTB,I0TEIIIOBOMY
3 PeKTy,TON3MEHECHHIOCTETICHEHOKUCIICHISIX UMY ECKUXIEMEHTOB,[1000PaTHMOCTH, IO Y4aCTHIO

KaTajnzaropa). JK30- U SHIOTEPMHUYECKUE PEAKIIMU, TEPMOXUMHUYECKHECYPABHEHMSL.
[NonsarneockopocTuxumudeckoipeakunu. [ IoHATHE0000paTHMBIXMTHEOOPATUMBIXXUMUYECKUXPEaK
nusx.IlonsTueoromorenupIxureTeporeHHbIxpeakuusax.[lonsatneo karamuse. IloHATHe 0 XUMHYECKOM
paBHOBecHM.DAKTOpPBI,  BIMAIOIIME HA  CKOPOCTb  XMMHUYECKOM  pEakuMu U IIOJIOKEHUE
XUMHYECKOIOPaBHOBECHSI.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIEPEAKIIUH,IJIEKTPOHHBII0ATaHCOKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHON peaxkuuu. CocrasieHune YPaBHEHUNI OKHCJIUTENBHO-
BOCCTaHOBUTEIIbHBIXPEAKIIUIICUCIIONB30BAHNEM METO1A3ICKTPOHHOT00aIaHca.
TeopusaIeKTpOINTHYECKORIUCCOLMAH. DIEKTPOIUTHIMHENEKTPoIUThL. KaTroHbl, annonsl. Mexa
HU3M/IUCCOLIMAllMUBENIECTBCPA3INYHBIMUBUIAMUXUMUYeCKOCBsI3U. CTenenpanccoruau. CuiibHbIEH
CJ1a0BIETIEKTPOJINTHI.
PeakunnnonHorooomMeHa. Y c1oBUSNpPOTEKaHUSPEAKIIMHHOHHOTOOOMEHA,ITOJIHBIE U COKpAlll€HHBIE
HOHHBIE ypaBHEeHHs peakuuid. CBoHCTBa KHUCIOT, OCHOBAaHUN Hcolell B CBeTe NpeACTaBICHUH 00
3JIEKTPOJINTUYECKON aucconnanuu. KagectBeHHbIepeakunHanoHbl. [ [OHATHEOrNAPONIU3ECOIECH.



Xumuveckuudsxcnepumenm:

03HAaKOMJICHUECMOIEIISIMUKPUCTATUINYECKUXPEIIETOKHEOPTaHUYECKUXBEIIECTB — METaUIOB U
HEMETAJUIOB (rpadura M anMasa), CIOKHBIX BEIIECTB (XJIOpHUIAaHATPHUS), UCCIEIOBAaHHE 3aBHUCHUMOCTH
CKOPOCTH XUMUYECKON peakuumn oT

BO3/1EHCTBUAPA3INYHBIXPAKTOPOB,UCCIIEI0BAaHUEIIEKTPOIIPOBOIHOCTUPACTBOPOBBELIECTB, IIpoIiecca
JMCCOLMAIIMU KHUCIIOT, IIEJI04Yel U coneil (BO3MOYKHO MCIOJB30BaHUE BHJIEOMATEpUANIOB), IPOBEICHUE
OIBITOB, WJUIIOCTPUPYIOIIMX IMPHU3HAKK MPOTEKaHWs pPeaKLUUHUOHHOro oOMeHa (oOpa3oBaHHE OcCalKa,
BBIJICIEHUE Ta3za, oOOpa3oBaHUE BOJbI), OMNBITOB,MUIFOCTPUPYIOIIMX HPUMEPHl  OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMHA (FOpeHHE,peakliui  pa3jioXkKeHus, COEJIMHEHUS), pacrio3HaBaHMe
HEOPraHUYECKUX BELIECTBCIIOMOILbIOKaYE€CTBEHHBIXPEAKIIUI
HaNOHBI,PEICHUEIKCIIEPUMEHTANIbHbIX 3a/]au.
HemerajsibiunxcoeinHeHUS
OobmasixapakrepucTukaraioreHoB.Oco0eHHOCTUCTPOECHUSATOMOB, XapaKTEPHbIECTEIEHUOKUCIICHUS
.CtpoeHnunenpu3nuecKuecBONCTBAIPOCTHIXBEIIECTB—
rajoreHoB. XMMHUYECKHECBONCTBaHAIPUMEPEXJIOpa(B3auMOAeHCTBUECMETAIlTIaMU, HEMETaIJIaMH,
niesoyamu). Xsoposoaopod. ConsiHas KHCIIOTa, XHMHUYECKHUE CBOMCTBA,OJIY4YEHHE, NPHUMEHEHUE.
HeiicTBue xJiopa U XJIOPOBOAOPOAA Ha OpraHu3M yesoBeka. Baxxuenmumexsiopuab
UUXHAX0KJICHUEBIPUPO/IE.
OobmasxapakrepuctukaieMeHToB VIA-rpynnsl. OcOOEHHOCTUCTPOCHUAATOMOB, XapaKTEPHbIE
CTENEHU okucinenus.  CrtpoeHuen (u3HYECKNECBONCTBANPOCTHIXBEIIECTB—
KHCJIOPOAANCepPbl. AJIIOTPOITHBIEMO U GUKALTMMKHUCIOpOAancepbl. XuMUUecKkuecBoiicTBacepbl. CepoBoop
0J1,cTpOeHHE, (PU3NIECKHENXIMUYECKHECBOICTBA. OKCHIBICEPBIKAKIIPEICTABUTEITMKUCIOTHBIXOKCHIOB.C
epHAasKUCIIOTA,(PU3NYECKUENXUMUYECKHECBOMCTBA(00IMEKaKITPEICTaBUTESIKIIacCaKUCIoTUCTIe I pryec
K1e). XMMHYECKHepeaK i, 1eKalMeBOCHOBEPOMBILIUIEHHOTOCIIOC00aI0Iy4eHUCEpHOUKUCIOTHL. L [pu
MEHEHHUECePHOUKHUCIOTHL. COMCEepHONKUCIOTHI, KaUeCTBEHHAS peaxuus Ha CyJab(haT-uoH.
Haxoxnenue  cepsl u eé
COeIMHEHUIBNpUpPoAe. XMMUYECKOe3arpsi3HEHUEOKPYKAIOIIEHCPeAbICOSAMHEHUIMUCEPBI
(KMCTIOTHBIETOK/IH, 3aTr PA3HEHUEBO3IyXaHBOJOEMOB),CIIOCOOBIETONpe A0 TBpateHrs. O0masixapak TepruCcTH
Ka371eMEeHTOBV A-
rpynnbl. OCOOEHHOCTUCTPOEHUATOMOB, XapaKTEPHBIECTEIIEHUOKUCIIEHUS. A30T, pacipOCTpaHEHUEBIIPUPO
ne,puznueckuenxumMmuyeckuecBoiicrsa. Kpyropoporasorasnpupo/ie. AMMHUAK,eropu3nuecKueMX UMHUECK
HecBOICTBa, onyueHuennpumMeHenre. CoamaMMOHUS, UX
(bu3nUeCKUeNXUMUYECKUECBONCTRA, TpMeHeHe. KauecTBeHHasipeaK I THaMOHBlaMMOHUSL. A30 THASIKMCIT
oTa,eénonyyeHue, pu3nyecKueNXuMUYECKNECBOMCTBA(00IMEKAKIIPEACTaBUTENAKIACCAKUCIOTUCTIEU DU
yeckue).Mcrnonp30BaHUEHUTPAaTOBUCOIClaMMOHMS B KaueCcTBe MUHEPAIBHBIX
ynobpenuii.  XuMHUECKOe
3arps3HEHUEOKpYXKaroIeHCpeAbICOe IMHEHUIMHA30Ta(KUCIOTHBIC 0K TU, 3ar pSI3HEHHEBO3
nyxa,no4BeInBO0EMOB). Docdop,aoTponHbieMoupukannudochopa, pu3nyecKuenXuMHUYECKUECBOIC
tBa.Oxcundocdopa(VyudochopHaskuciaora,pusnueckue



UXMMHUYECKHECBONCTBA, osyueHue. Mcnonp3oBannedocdharoBBKaueCTBEMUHEPATIbHBIXYA00PEHUH.

OomasxapakTepucTukaieMeHToBlV A-
rpynibl. OCOOEHHOCTUCTPOEHNUAATOMOB, XapaKTePHBIECTEIIEHUOKUCIIEHHSL. Y TIIepO 1, aJlJI0TPOITHBIEMOJU (DU
KaIliH,paclpoCTpaHEeHUEBIIPHPOIE, PH3NUECKUENXUMIUUECKUECBOMCTBA. A icopOus. KpyroBopot
yriepoja B npupoze. Okcunsl yriiepoaa, X GU3N4ecKue U XUMHUYECKUECBONWCTBA, JCHCTBUE HA JKUBBIE
OpPTraHU3MBbl, MOJyYCHHE U MPHUMEHEHHE. DKOJOTMYECKHENPOOIeMbl, CBS3aHHBIE C OKCHIIOM YIIIepoAaa
(Iv), rUnoTe3a IJI00aTHbHOTO
HOTEIUICHUSKINMATA, TAPHUKOBBII P EKT. Y TOTBHAIKHCIOTaneECON, NX QN3N IECKUEN XUMUYECKUECBONC
TBAa,lloJyyeHHennpumenenue. KauecteeHnaspeakusiHakapooHaT-uonsl. Mcnosnb3oBanue kapOOHAaTOB B
OBITY, MEAULIMHE, IPOMBILIIEHHOCTH U CEIbCKOMXO035HCTBE.

IlepBoHauaJIbHBIEIOHATHA000PIaHNYECKUX BEIIECTBAXKAKOCOEAMHEHUAX yTIepoJa(MeTaH,3TaH, 3 TH
JIEH,all€TUJIEH,3TaHOJI, TJIMLEPUH, yKCYCHasKuca0Ta). [ IpupoiHple  MCTOYHUKM  YTI€BOIOPOAOB  (YroJib,
MIPUPOTHBIN ras, He(DTh), MIPOTYKTHI
uxnepepadoTku(OEH3HH ), UXPOJIbBOBITYUIIPOMBINUIEHHOCTH. [ IOHATHEOOM0I0TNYECKMBAXKHBIX BEILIECTBAX :
KHUpax,0enKax,yrieBoaax—

MUXPOJIMBKU3HNUYENI0BeKa. MaTepruanbHOEeJMHCTBOOPraHMYECKMXNHEOPTraHUYECKUX COSIMHEHUH.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBa, MOlydyeHUEe MU INpuMeHeHHe.CoelnHeHUs
KpemHus: B mpupozae. OOume mnpexacraBiaeHuss o0 oxcuzae kpemHus (IV) ukpemHueBOH Kuciore.
Cunukarsl, ux UCII0JIb30BaHUE B ObITY,B
POMBIIIICHHOCTH. BaxkHEHIIMeCTponTEIbHBIEeMaTepUaIbl: KEpAMUKa,CTEKII0,[IEMEHT,0€ TOH, KelIe300€TOH
IIpo6embI6e3011acCHOrOMCI0Ib30BAHUACTPOUTEIbHBIXMATEPHAIOBBIIOBCEIHEBHOMKU3HHU.
Xumuueckuiskcnepumenm:

M3y4eHHeoOpa30BHEOPIaHNYECKUX BEIIECTB,CBONCTBCOJIIHOMKUCIIOTHL, IIPOBEICHUE
Ka4eCTBEHHBIX pPEaKUWi Ha XJIOPUA-HOHBI W HAONIOJICHHE TPU3HAKOB HUXIIPOTEKAHUS, OIBITHI,
oTpakaromue (QpU3MUYECKUe M XUMHUYECKHE CBOMCTBA Trajlor€HOB HMMX  COEJUHEHHH  (BO3MOXHO
UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB),
03HaKOMJIEHHECO0pa3LlaMUXJI0PU10B(IaJIOTeHHU/I0B),03HaKOMIIEHHECOOpa3LiaMcepblueécoe TMHEHUSIMU
(BO3MOKHO HCHOJB30BAaHUE BHICOMATEPHAIIOB), HAONIOJCHUE TPOIECCAO0YIIUBAHMS caxapa o[
JEeNCTBUEM KOHLICHTPUPOBAHHOU CEepHOU KHUCJIOTBI,
U3Y4YEHUEXUMHUYECKUXCBOICTBPa30aBIeHHONCEPHONKHCIOTHI,IPOBEACHUEKaUeCTBEHHOMPEaKIIMNHACY b
dar-
MOHMHAOII0ICHUETTPU3HAKaeENPOTEKaHUs1,03HaKOMIIEHHeC(hU3MUECKUMUCBOICTBaMHUa30Ta, hochopanux
COEMHEHUI(BO3MOKHONUCIIONB30BAaHUE BUAECOMATEpPHUAOB), oOpa3lamMu a30THBIX M (HocPOpHBIX
ynoOpeHuli,ioayyeHe,  cobupaHue,  pacro3HaBaHME UM H3Y4YEHME  CBOMCTB  aMMHaka,
IPOBE/ICHUCKAUYECTBEHHbIX pPEaKUMid Ha HOH aMMOHUS M (ochaT-uOH M HU3yuyeHHE IPHU3HAKOB
UXTPOTEKaHUs1,B3aUMO/1€HCTBUEKOHIIEHTPU POBAHHONa30 THONKUCIOTHICMEIBI0(BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), U3Yy4EHHE MoJiesen
KpUCTAJUTHYECKUXpeméTokanmasa,rpadura,pyinepeHa,03HakOMICHUECTTPOIIECCOMAICOPOITUN



PacTBOPEHHBIXBEIIECTBAKTUBUPOBAHHBIMYTIIEMUYCTPOHCTBOMIIPOTHBOIa34, 10JIy4YeHHE,COOMpPaHHE,pacIl
03HaBaHHUEUH3yYCHUECBOMCTBYTIIEKHCIIOr0rasa, IpoBeIeHUeKaueCTBEHHBIXPEaKIIMITHAKapOOHATUCHITUKAT
VMOHBIMU3Y4YEHUEPU3HAKOBUXIIPOTEKAHMSI,03HAKOMIIEHUECTIPOYKIINECUITMKATHOMIPOMBILIUIEHHOCT U, P
CIICHUEIKCIIEPUMEHTAIIbHBIX3aJauII0oTeMe «BaykHEe NI eHEMETaINILIMMX COSIUHEHUS .
MeTtayibInuXcOeANHEHUS
OOwasxapakTepuCTUKAXUMUYECKUXIIEMEHTOB—
METaJUIOBHAOCHOBAHMMMXIIOI0KeHUBI [eprnonueckoiicucreMexumMuueckuxanemenTos/l.11.Menneneesa
ucTpoeHusaToMoB.CTpoeHneMeTalI0B. MeTaln4ecKasCBI3bUMETaNINYECKAsKPUCTAIIINYECKAs
peméTka. ONEKTPOXUMHUYECKUN  psift HaIlpsHKEHUN
MeTau1oB. Pu3nuecKuenxuMuyeckuecBoicTBaMeTaioB. O0uecnocoobIoayYeHuAMeTa
mutoB.IIoHATHEO KOPPO3UMMETAIIIOB,0CHOBHBIECTIOCOOBI3AMTHIMXOTKOPPO3uU. CIUIaBbI(CTallb, YyTYH,

JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B ObITy U npoMbliuieHHocTH. Illenounsie METaJIJIbL:
[I0JIOKCHUE B IlepuonnueckoiicucreMe  XuMu4eckuxiieMeHros .M.
MenpeneeBa, CTpOEHUE HUX aTOMOB, HaXOXJICHUE B IIPUPOJIE.

DOu3nYeCKUEnXUMUIECKNEeCBONCTBA(HapuMepeHaTpusiukaius ). OKCUABIUTUPOKCHABIHATPUS UK AU,
[IpuMeHeHnemen0YHbIXMETAIIIIOBU UXCOEUHEHU.

[[lemoyHO3EMENBHBIE METaUIbl MarHuii W KaJlbluid: MoJoxeHue B llepmoamueckoiricucreme
xumMuueckux anemeHtoB J[.JM. MeHneneeBa, cTpoeHrne UX aToOMOB, HaxoxaAeHHEBIpUpoae.dusznyueckue
UXUMUYECKUE CBOMCTBaMarHusu
KanbpIus. BaxHeecoe TnHeHUSKaIbIUSA(OKCHUT,TUIPOKCUT,COIH ). JKECTKOCTHBOIBIMCIIOCOOBIEEyCTPaH
CHUSI.

Amomunuii:nonoxenuesllepuoanueckoiicucremexummueckuxinementos/[. 1. MenneneeBa,ctpoeH
reaToMa, HaX 0K ICHUEBIPUPoie. DU3NIECKUEUX UIMHYECKUECBONCTBAATIOMIHHISL. AM(OTEPHBICCBOMCTBA0
KCHJIAUTUIPOKCUAAATIOMUHUS.

Kenezo:monoxenuesllepuonnueckorcucreme XUMHYECKUX
snemenToB/l.M1.MenneneeBa,ctpoeHueaTOMa, HaX 0K ACHUEBIIPUPOIe. PU3NUECKUENXUMUYECKUECBONCTBA
xene3a. Oxcuasl,ruapokcubiuconmkenesa(ll)mwkenesa(Ill),uxcocras,cBoiicTBauIONyYEHUE.
Xumuyeckutiskcnepumenm:

O03HAKOMJICHHE c obpasmamu METAJIOB " CILJIABOB, ux (bu3nIecCKuMu
CBOMCTBaMM,U3y4CHHEPE3YIbTaATOBKOPPO3UUMETAIIIOB(BO3MOKHOUCIIOIb30BaHUEBUICOMATEPHAIIOB),
OCOOEHHOCTEH B3aMMOJICHCTBUS OKCHUJla KalbllMsd W HATPUsS C BOJOH(BO3MOXHO HCIIOJIH30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIeOBaHUE CBOWCTB JKECTKOM
BOJIBL,ITPOIIECCAT OPEHUSKEIE3aBKUCIOPO,1€(BO3MOKHOHUCITOIH30BAHNEBHI€OMATEPHAIIOB ), IPU3HAKOBIIPO
TeKaHUSKaYeCTBEHHbIXPEAKIIMITHAMOHbI(MarHUSL, KaIb LU, ATFOMUHIS, IMHKa, xene3a (II) u xenesza (IID),
MeIu 1), HaOJI0IeHNe u ONMCaHue
MPOIIECCOBOKPANIMBAHUATIIAMEHUMOHAMUHATPH S, KATUSUKAbIIKs(BO3MOKHOUCTIONB30BaHUE



BUJICOMAaTEPHAJIOB),lCCIIeI0BaHUEaM(POTEPHBIXCBOMCTBIUAPOKCHIAATFOMUHUSUTHAPOKCUIAIINHKA, pellie
HUEIKCIEPUMEHTAIbHBIX3aJaunoTeMe«BaxkHeIIneMeTaIbINMX COSAUHEHUS».
XuMHSHOKpY:Kaomasicpeaa

BemectBanmaTepuaibIBIIOBCETHEBHOMKU3HIUYENIOBEKA. be3onacHoencnoib30BaHueBEIIeCTBUXUMU
YecKuXpeakuiBObITY.[lepBasnoMonbIpuXUMUYECKUX 0KOTaXUOTPABICHUIX.

Xummnueckoe3arpsi3HeHUEOKpYy Katoieicpenbl(pe1eabHas I0NyCTUMAsIKOHIIEH TPaIlUsBEILeCTB(
ee—T1J1K).PobXUMHHBPEIICHUHAIKOJIOTHISCKUXTIPOOIIEM.

Xumuueckutidskcnepumenm.

U3y4eHNE00pa3[0BMATEPUAIOB(CTEKIIO,CILIABBIMETAIIOB, IOJIMMEPHBIEMATEPHAIIbI ).
Mesicnpeomemmnulecessu

PeanuzanusiMexnpeMeTHBIX CBI3EHITPUU3YyYCHUMX UMUUBIKIIACCEOCYILECTRISIETCAYEPE3UCTIONB30
BaHUEKAKOOIIMXECTECTBEHHO-

HAYYHBIXTOHSTUN, TAKATIOHSI THIA, ABJISFOLUX CSICUCTEMHBIMUUISIOTICIbHBIXITPEIMETOBECTECTBEHHO -
HAy4YHOTOLIMKIIA.

Ob6mmue €CTECTBEHHO-Hay4YHbIE MOHSTHSL: Hay4YHBIN daxr, TUIOTE3a, 3aKOH,
TEOpHsi,aHAIN3,CUHTE3,KJIacCU(PUKALINS, IEPUOANIHOCTh,HAOTI0IEHUE,IKCIIEPUMEHT,MOACIIUPOBAHUE, U3M
€peHNe,MO/Ie]Ib,IBICHNE, TAPHUKOBBINI (P EKT, TEXHOIOT Hsl,MaTePHAIIbI.

dusnka: Matepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIIbI,PaIHOAKTUBHOCTD,
MOJIEKYJa, JJCKTPUUECKUN 3apsal, MPOBOAHHUKH, TMOIYINPOBOIHUKHU,AUIICKTPUKH, (HOTOIIEMEHT,
BEILIECTBO, TeNoO, 00BEM, arperatHoe COCTOSIHUE
BEIIIECTBA,ra3,pacTBOP,PACTBOPUMOCTb,KPUCTAIITNYECKASIPEIIETKA, CTINIABbI, PU3NYECKUEBEITMYNHBL,SIMHH
[BIN3MEPEHHUS,KOCMIUUECKOCTIPOCTPAHCTBO,NIAHETHI,3BE3 11, COJTHIIE.

buonorus:dorocunTes, apixanue,onochepa,dKocucTeMa, MUHEPAIbHBICY T0OPEHIS, MUKPOIIEMEHTHI
,MaKpO3JIEMEHTHI, TUTATEILHBICBEIIECTBRA.

I'eorpadus:armocdepa,ruapochepa, MUHEPATB, TOPHBICTIOPOIBI, 10I€3HBIEUCKONAEMbIE, TOTLITUBO,BO
JTHBIEPECYPCHI.



1)

2)

3)

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHNUNHAYPOBHEOCHOBHOI'OOBHIEI'OOBPA3OBAHUA

JIMYHOCTHBIEPE3YJIBTATBI

JImuHOCTHEIE PE3YIbTATHI OCBOCHUA IMporpamMmbl OCHOBHOI'O O6H.[CFO
O6pa3OBaHI/ISIILOCTI/II‘aIOTCSIBXOI[GO6y‘-I€HI/ISIXI/IMI/II/IBCI[I/IHCTBey‘-Ie6HOfII/IBOCHPITElTCJIBHOfII[GSITGJIBHOCTPI B
COOTBCTCTBUH C TpaJUIIUOHHBIMHA pOCCHfICKHMPI COOUOKYJIbTYPHBIMU HIAYXOBHO-

HpaBCTBeHHBIMI/II_[eHHOCTﬂMI/I,HpI/IHﬂTBIMI/IB06H_[eCTBCHpaBI/IJIaMI/II/IHOpMaMI/IHOBeI[eHI/ISII/ICHOCOGCTBYIOTHp
OHCCC&MC&MOHO3HaHI/IH,CaMOpaSBI/ITI/IHI/ICOL[I/IaHI/ISaHI/II/IO6y‘IaIOIHI/IXCH.
.HI/I‘-IHOCTHBIGpe3yJILTaTBIOTpa)KaIOTFOTOBHOCTBO6y‘-IaIOH_II/IXCSIpyKOBO[[CTBOBaTBCSI CHCTEMOM
IIO3UTHUBHBIX OCHHOCTHBIX OpI/IeHTaHI/Iﬁ u
paCH_II/IpCHI/ICOHBITaI[eﬂTeJIbHOCTI/IHaGéOCHOBC,BTOM‘H/ICHeB‘-IaCTI/II

NaTPHOTHYECKOTOBOCTTUTAHUS

[IEHHOCTHOT OOTHOIICHUAKOTEYECTBEHHOMYKYIIBTYPHOMY,NCTOPUIECKOMYHHAYYHOMYHACIIEANIO, IO
HUMAaHUS3HAYCHISIX UMHYECKOMHAYKUBXKH3HICOBPEMEHHOT 000I11€CTBA, CIIOCOOHOCTHUBIIAIETHAOCTOBEPHO
HrH(pOopManueonepe0BbIX T0CTIKEHUIX HOTKPHI THIXMUPOBOWHOTEUECTBEHHOMX MIMUH, 3aNHTEPECOBAHH
OCTHUBHAYYHBIX3HAHUAXO00YCTPOHCTBEMUPANOOIIIECTBA;

TPAXKTAHCKOTOBOCIIUTAHUSA:
MPEICTABICHUAOCOUUATBHBIXHOPMAXUITPABUIIAXMEAKITUNYHOCTHBIXOTHOILIEHU I BKOJUIEKTUBE, KOMMY
HUKAaTHBHONKOMIIETEHTHOCTUBOOIIIECTBEHHOMOJIE3HOM, yueOHO-UCCIIe10BATENbCKOM, TBOPUYECKOM u
JIPYTHUX BHIaX JIESITCILHOCTH,
TOTOBHOCTHUKPa3HOOOPa3HONCOBMECTHOM 1€ TEIbHOCTUIIPUBBITIONHEHUNYYeOHbIX, [T03HABATEIbHBIX3a/1a4
,BBIMIOJTHEHUUX UMHUYECKUXIKCIIEPUMEHTOB,CO3/IaHUNYY€OHBIXTTPOCKTOB,CTPEMIICHUIKB3aMOTIOHUMAHH
IOMB3aUMOIIOMOIIIUBITPOLIECCEITONYUECOHON N1eATENbHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEACHHUE U
MOCTYIIKH
CBOMXTOBApPUILEHUCIIO3ULIMMHPABCTBEHHBIXUIIPABOBBIXHOPMCYUETOMOCO3HAHUATIOCIIEICTBUUIIOCTYIIKOB;

HEHHOCTUHAYYHOI'OIIO3HAHUA :
MI/Ip0BO33peH‘ICCKI/ICHpeIICTaBJICHI/ISIOBGHIGCTBCHXI/IMI/I‘ICCKOIZI)G&KHHI/I,COOTBGTCTBYIOHII/IG

COBpPCMCHHOMY YPOBHIO pPa3BUTHA HAayKHn n COCTaBJIAAOIIUEC
OCHOBy,I[JU[HOHHMaHHﬂCYIHHOCTHHaquOﬁKapTI/IHI)IMI/Ipa,HpCI[CTaBJ'IeHI/ISIO6OCHOBHI)IX?;aKOHOMepHOCTf[X
pPa3BUTHA IIpuponl, B3aMOCBA3AXYCIOBCKAC HpHpO,HHOﬁ

Cpeno,0pOTMXUMUMBIIO3HAHUUITHX 3aKOHOMEPHOCTEM;

M103HaBaTEIbHBIEMOTHBBI, HAIIPABJICHHBICHAIIOyYeHUEHOBBIX3HAHUHTOX UIMUU, HEOOX O TUMBIEATISI00
BSICHEHUSTHA0JTI0JTaeMBIXIPOLIECCOBUSBIIEHNH, [T03HABATEIbHOU, UH(DOpMALINOHHOWH
YUTATEINbCKONKYIIBTYPBI, BTOMYHUCIEHABBIKOBCAMOCTOATEIBHON



4)

5)

6)

paboThICY4eOHBIMUTEKCTAMU,CIIPABOYHOMIINTEPATYPOM, 1OCTYITHBIMUTEXHUYECKUMUCPEICTBAMUUH(POPM
AI[MOHHBIXTEXHOJIOTUI;

MHTEPECKOOYUEHUIOMIIO3HAHNIO,TF0003HATEIbHOCTh,[OTOBHOCTBUCIIOCOOHOCTBK
caM000pa30BaHHUIO, IIPOEKTHON u UCCIIEI0BATEIbCKON JESTENIbHOCTH, K
0CO3HaHHOMYBBIOOPYHAIIPABJICHHOCTUUYPOBHI00yUEeHUABIAIbHEHILIEM;
(popMuUpPOBaAHUAKYIBTYPBHI3I0POBbS:

OCO3HaHME IIEHHOCTU >XM3HM, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 3JJ0POBBIO,yCTAaHOBKHM Ha
3JI0POBBIi o0pa3 KU3HHU, OCO3HaHME HOCJIeICTBU u HENpUusITHE
BPEIHBIXIPUBBIYCK(YTIOTPEOICHUSAATKOT 0JIs1, HApPKOTUKOB, KYPEHHSI ), HEOOX 0TMMOCTUCOOITIOICHUSATIPABUI
6€3011aCHOCTUIIPHOOPAILEHUMCX UMHYECKUMHBEILIECTBAMUBOBITYUPEAIbHOMKU3HY;

TPYOBOTOBOCIUTAHMS

MHTEPECKIPAKTUYECKOMYU3YUCHUIONPO(DECCUINTPYIapa3IMuHOTOPOia, yBaXKEHHE K Tpydy U
pe3yiibTaTaM Tp}Q[OBOﬁ ACATCIIbBHOCTH, B TOM YHUCIIC HAa OCHOBCIIPMMCHCHUA NPCIMCTHBIX 3HAaHUUA 1O
XUMHH, OCO3HaHHBIH BBIOOD
WH/IMBUIYaIbHOUTPAEKTOPUUTIPOIOIKEHUI00Pa30BaHUSACYYETOMITMYHOCTHBIXMHTEPECOBUCTIOCOOHOCTHK
XUMHH,00111€CTBEHHBIXUHTEPECOBUIIOTPEOHOCTEMH, yCTIeIIHONTPOhECCHOHATBHOUAEITETbHOCTUUPA3BUTH
STHEOOX 0TMMBIX YMEHH,TOTOBHOCThATAITUPOBATLCABIIPO(DECCHOHAILHOMCPE/IE;
IKOJIOTHYECKOTOBOCIUTAHUS:

9KOJIOTMYECKULIETECO00Pa3HOEOTHOILIEHUEKITPUPOAECKAKUCTOUHUKY JKM3HMHA 3emile, OCHOBE €€
CylICCTBOBAaHMA, IIOHUMaHUue IOEHHOCTHU 340pOBOI0O u
0e30macHoroo0pa3axM3H1,0TBETCTBEHHOCOTHOLIIEHUEKCOOCTBEHHOMY(M3UUECKOMYUTICUXTYECKOMY 30
POBBI0,0CO3HAHNELIEHHOCTU COOIIOICHUANPABUI0E3011aCHOT OTNIOBEIEHUA I PUPAOOTECBEIIECTBAMU, ATAKKE
BCUTYaIIUAX, YTPOKAIOIINX3IOPOBBIOMKU3HIITIONCH;

CHOCO6HOCTI/I IIPUMCHATH 3HAHUA, IOJYYaCMbIC IIpU HU3YYCHHU XHUMUUW,JJIA PCHICHUA 3a1a4,
CBSI3aHHBIX C OKpY’KaloLeH MPUPOIHOW Cpelol, M MOBBLIIICHUSYPOBHS 3KOJOTUYECKOW KYIBTYPHI,
OCO3HAHUS rJ100aJIbHOTO Xapakrepa
9KOJIOTHYECKUXITPOOIEMUTTY TN X PEICHUSATIOCPEICTBOMMETOJOBXUMHUH,IKOJIOTUYECKOTOMBILIUICHHUSI,
YMCHUA pPYKOBOJACTBOBATLCS UM B HO3HaBaTeHBHOﬁ, KOMMyHHKaTHBHOﬁ I/ICOHI/IaJIBHOfIHpaKTI/IKe.

METANPEAMETHBIEPE3YJIbTATHI

B COCTaBe MeETaIpeAMETHBIXPE3YIBTATOB BBIJEJISIFOT 3HAUYUMBIEITST (POPMUPOBAHUS
MHPOBO33PECHUS oOleHay4HbIe MTOHATHS (3aKoH, Teopus,
MPUHIINILTUITOTE3a,(haKT,CUCTEMA, TPOIIECC, KCIEPUMEHTUIPYTOE. ), KOTOPHIEUCTIONB3YIOTCSB
€CTECTBCHHO-HAYYHBIX  y4e€OHBIX  MpeIMeTrax W  MO3BOJIIIOT HAa  OCHOBE  3HAaHUU U3
ATUXTMIPEAMETOB(HOPMHUPOBATHIIPEACTABICHUEOIIETIOCTHONHAYYHOHKAPTHHEMHPA, NyHUBEPCAIbHBICyYeOH
pleIeCTBUS(TI03HABATENbHBIE,KOMMYHUKATUBHBIC,



peryJsTHBHBIC), KOTOpBIC obecreunBaroT dbopmupoBaHHe
I‘OTOBHOCTI/IKCaMOCTOHTeHLHOMYHJIaHI/IpOBaHI/IIOI/IOCYH_[eCTBHeHHIOy[IC6HOI>'II[C$ITeHBHOCTI/I.

Ilo3naBaTeIbHbIEYyHHBEPCAJIbHbIey4eOHble/1eii CTBUSA
Ba3oBblesiornyeckueneiicTBus:
yMEHUS HCII0JIb30BATh MPUEMBI JIOTUYECKOTO MBIIICHUS npu OCBOCHUU
3HAHUU:PaCKPBIBATECMBICTIXUMHUUECKUXTTOHATUN(BBIICISIThUXXapaKTePHbICTTPU3HAKY, yCTAHABINBATHB3a
UMOCBS3b c JIPYruMu MOHSATHUSIMH ), UCII0JIb30BaTh MOHSITUSISI00BCHEHUSIOTACIIbHBIX
(bakTOBUSABICHUI,BHIOMPATEOCHOBAHUAUKPUTEPUHU IS KJIacCU(UKAIIMU ~ XMUMHYECKHUX  BELIECTB H
XUMHUYECKHUX peakiuii, YCTaHABJIMBATHIIPUIMHHO-CIICCTBEHHBICCBI3UMEKITY
00BEKTaMUU3YUYCHHUS,CTPOUTHIOTHUECKUEPACCY K ACHUSA(MHYKTUBHbIC, 1€ TyKTUBHbIC,[1I0AHAJIOTUH ),/1eJ1aT
bBBIBO/IBIM3AKIIIOUCHHUS;
YMEHHETPUMEHSTHBIIPOLIECCENO3HAHUSTTOHATUA(TIPEIMETHbIEUMETAPEIMETHBIE),CHMBOJINYECKHE(
3HAKOBBIC )MO/IEIIH, UCIIOIE3YEMBIEBXUMUH,IIPEOOPA30BHIBATHIIN POKOIIPHMEHICMBICBX UMHUHMO,ICTbHBICTT
pencTaBIeHUSI—
XUMHUYECKUI3HAK(CUMBOJIJIEMEHTA), XUMHUECKasihOpMyTanypaBHEHUEXUMUYECKONPEAKIIUU  —  TpHU
pelieHnn y4eOHO-TIO3HABATENbHBIX 3a7a4, C YYETOM JTHX MOJICIbHBIXIPEACTABICHUN BBIABIATH U
XapaKkTepU30BaTh CYILIECTBCHHBIC MIPU3HAKU M3Y4aeMbIXOObEKTOB—
XUMHYECKHUXBEIIECTBUXUMUYECKUXPEAKIIUN, BEIBIISTHOOIINE3aKOHOMEPHOCTH, IPUIMHHO -
CJI€ICTBEHHBIECBS3UUIPOTUBOPEUHUSIBU3YIAEMBIXITPOIIECCAXUSIBJICHUSX.
ba3oBbleuncciieoBaTe/IbCKUeAeiCTBHUS:
YMEHHUEHUCIIONb30BAThIIOCTABIICHHBICBOIIPOCHIBKAYECTBEMHCTPYMEHTANIO3HAHUS, a  TakkKe B
KayeCcTBE OCHOBBI AJis1 ((OPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKENPABIIILHOCTHUBBICKA3bIBAEMBIXCYKICHUH;
MPUOOPETEHUEOIBITANIOTIAHUPOBAHHIO,OPTAHU3AIIMUUATIPOBEICHUI0 YICHUICCKIXIKCIIEPUMEHTOB, Y
MEHHEHA0II01aTh3aX 0JOMIIPOLIECCa,CAMOCTOSATEILHOMPOTHO3UPOBATHETOPE3YIBTAT, POPMYIUPOBATEO000
[ICHUSUBBIBOIBITIOPE3YIbTaTAMIIPOBEIEHHOTOOIIBITA, HCCIIEIOBAHU S, COCTABIATHOTYETONIPOICTTAHHOM
pabore.
Padoracundopmanueii:
YMEHHUEBBIOMPATh,aHATU3UPOBATEUMHTEPIIPETUPOBATHHH(POPMAITHIOPATUYHBIX BUOBUPOPMIIPEIC
TaBJICHUS, TOTy4aeMYIOU3Pa3HBIXUCTOUYHUKOB(HAYYHO-TIOMYJISIpHAS auTeparypa XUMHUYECKOTO
COJIepXKaHus, CIIpaBOYHbIE nocoows,
pecypcbilHTEpHETA), KPUTHIECKUOIIEHUBATHIIPOTHBOPEUUBYIOMHEOCTOBEPHYIOMH(OPMAITHIO;
YMEHHUETIPUMEHATHPA3IUIHBIEMETOIBIN3APOCHIITPUIONCKEHOTOOPEHH(POPMAIIMMHCOOTBETCTBYIOII
WX TAHHBIX,HEOOX 0 TUMBIX JJIBBIMTOTHEHUIYI€OH BIXUTI03HABATEIbHBIX3aJa40 P IeIEHHOT O TUTIA, TIPHOOD
€TEHHEOIbITABOOIACTUUCTIONB30BaHUSANH(OPMAITMOHHO-KOMMYHUKATUBHBIXTEXHOJIOT U, 0BIIaJICHHE



KYJIbTYpOHaKTUBHOTOMCIIOIB30BAHUAPA3TUNYHBIXTOMCKOBBIX CUCTEM,CaMOCTOSATEIbHOBBIOMPATHONITUMAITD
HyI0(opMyTpeacTaBIeHUANHPOPMALUUUIILTIOCTPUPOBAThPEIIaeMbIe  331a4l  HECJIOXKHBIMH CXEMaMH,
quarpammamu, Ipyrumu popmamu rpa@UKHUUXKOMOUHAIUSMUY;

YMEHHUEHCIIONIb30BaThHaHAIN3UPOBATHBIIPOIIECCEYYEOHONMMCCIIEIOBATEIBCKOMIeATEIEHOCTUMH(O
PMAaIMIOOBIUSHUUIIPOMBIIIIICHHOCTH,CENTbCKOr0X 035IiICTBAUTPAHCTIOPTAHACOCTOS HUCOKPYKAIOIIEUTTPUD
OJHOMCPENBL.

KoMMyHHKaTHBHBIEYHUBepPCAIbHbIEYYeOHbIeAeCTBHA:
YMEHHE 331aBaTh BOIPOCHI (B X0/ AUANIOTa U (MJIHM) JUCKYCCHHU) MO CYLIECTBYOOCYKIaeMOW TEMBI,
(bopMyITUPOBATh CBOM MPEJIOKEHUSI OTHOCUTEIBHO BBITOJTHCHUSIIPEII0KEHHOW3a/1a4H;
IPUOOPETEHUEOIBITAIPE3CHTALIMUPE3YIIbTATOBBBIIOIHEHUIXUMUIECKOT 09KCIIepUuMeHTa(J1abopaTo
PHOTOOTIBITA,TA00PATOPHOMPAOOTHIIONCCIICTOBAHHUIOCBOHCTBBEILIECTB, y9€OHOT OIIPOCKTA);
3aHTEPECOBaHHOCTHBCOBMECTHOICOCBEPCTHUKAMUIIO3HABATEIbHOMUUCCIIEI0BATEIbCKOM

JeATeTbHOCTH npu pereHun BO3HUKAOIIHNX pooiem Ha
OCHOBEYUYETA00IINXUHTEPECOBUCOTIIACOBAHUATIO3UIINI(00CY K ACHNUSL,00MEHMHEHUSMU,
«MO3TOBBIC ITYPMBI», KOOPIUHALIHS COBMECTHBIX JIEHCTBHM, ornpeerneHue

KPUTEPUEBIOOIIEHKEKAYE€CTBABBITIOIHEHHOMPAOOTHIUIPYTHE);

PeryasiTuBHbleyHHBepcaJIbHbleyYeOHble1elCTBHUS:
YMEHHECAMOCTOSTEIbHOOIPEIEISTHLENU IS TENbHOCTH, IIIAHUPOBATh,0CYIECTBIIATH, KOHTPOIUPOB

aTbUIPUHEO00X0IMMOCTUKOPPEKTHPOBATHCBOIOICATEILHOCTh, BbIONpaThHaN00Ieed () (hEeKTUBHBIECIIOCOOBI

pelieHny4eOHbIXUIT03HABATEIbHbBIX3a/1a4,CAMOCTOATEIbHOCOCTABIATHUIINKOPPEKTUPOBATHIIPEITIOKEHH

BIN alropuT™M nenucTBUN npu BBIIIOJTHEHUU 3alaHUN c y4€TOM
MOJTyYEHUSHOBBIX3HAHUHOON3Y1aeMbIX00beKTaX—BEIIECTBAXUPEAKIIHIX,0IICHUBATHCOOTBETCTBUC
MOJIy4YEHHOT O pe3ynbTaTa 3as1BJICHHOMEIN,YMEHHE

I/ICHOJII)?;OBaTLI/IaHaJH/I?,I/IpOBaTI)KOHTCKCTLI,HpeI[JIaFaeMBIGByCJIOBI/II/IBaI[aHI/Iﬁ.

NPEAMETHBIEPE3YJIbTATHI

B cocraBe npenMeTHBIX pe3yibTaTOB MO OCBOESHHUIO 00S3aTEIBLHOIO COAEP KaHUS,YCTAHOBIEHHOTO
JTaHHOM benepanbHON paboueit MPOTPaMMOIi, BBIJICTISIOT:
OCBOCHHBIEOOYUAIOLIMMHCAHAYYHBI€3HAHUS, YMEHUANCIIOCOOBI IEHCTBUM, clIein (PUUeCKUE AT TPEMETHO
no0nacTu«XuMUs»,BUIBIIEATEIbHOCTUIIONOTYYEeHUIOHOBOT O3HAHNUS, ero WHTEpIpETAIUH,
peoOpa30BaHUIO M MPUMEHEHHIO B Pa3INYHBIX yUCOHBIXUHOBBIXCUTYALIUAX.

K KOHITY o0yueHusB 8kuracce IIPEIMETHBIEPE3YJIbTAThI
Ha0a30BOMYPOBHEIOKHBIOTPAXKAThC(HOPMUPOBAHHOCThYOO yHAIOIIUX CAYMEHU !



paCKpBIBaTBCMBICJ'IOCHOBHI)IXXI/IMI/I‘ICCKI/IXHOHHTI/IﬁZaTOM,MOJ'ICKy.]'Ia,XI/IMI/I‘IeCKI/Iﬁ OJIEMEHT, IIPOCTOC

BCIICCTBO, CJIOKHOC BCIICCTBO, CMECH (OI[HOpO,Z[HaSI
I/IHCO,Z[HOpOI[HaH),Ba.]'IeHTHOCTB,OTHOCI/ITCJ'IBHaHaTOMHaHI/IMOJ'IeKy.]'ISIpHaHMaCCa,KOJ'II/ILIeCTBO BCIIIECTBA,
MOJIb, MOJISIpHasa macca, MaccoBas J0JIA XHUMHUYCCKOI'o

3JIEMEHTABCOEIMHEHUN,MOJISIPHBIHO0BEM,0KCH T, KUCII0TA,0CHOBAaHUE,COJIb,3IEKTPOOTPULIATEIBHOCTb,
CTETEHb OKHCICHHS, XMMUYECKas pPEaKiusi, KIACCU(PUKAIMSIPEAKIHA: pEaKMi COCIUHEHUS, PeaKIuu
Pa3JIOKEHUs, PEAKIMU 3aMEILeHMs], PeaKLUMHOOMEHa, 3K30- U SHAOTEPMHUYECKUE pEaKIHH, TEMJIOBOM
apdexT peaxkuuu, A1pO
aToMa,dJIeKTPOHHBINCI0HaTOMa,aTOMHAs0pOUTAIIb,PaINyCaTOMa, X UMUUECKAsICBA3b, IOJISIPHASUHETIONPH
asIKOBaJICHTHASCBSI3b,MOHHASACBSI3b,MOH,KATHOH,aHNOH,PacTBOP, MaccoBas J0Jis BelleCTBA(IIPOLEHTHAs
KOHIIEHTpALUs1) BpaCTBOPE;

WUIIOCTPUPOBAaTh  B3aUMOCBSI3b  OCHOBHBIX ~ XMMHUYECKMX  MOHATUH U IPUMEHSTH
STUIOHATUANIPUONIACAHUUBEIIECTBUUXIIPEBPALLICHH;

MCIOJIb30BAThXUMUYECKYIOCHMBOIMKYJIICOCTABICHUA()OPMYIIBEIIECTBIYPaBHEHU X UMHUUECKU XD
CaKITUH;

ONPENENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHapHBIX COEIMHEHUSX,
CTEIIEHbOKHCIEHUSAIIIEMEHTOB B OMHApPHBIX COECUHEHMSIX, IIPUHAJIEKHOCTD
BEIICCTBKONPEACIEHHOMYKIIACCYCOSTMHCHUUTTOPOPMYIIaM, BUAX UMAYCCKOUCBSI3N(KOBAICHTHASTMMOHHAS
)BHEOPraHUYECKUXCOCTUHECHUSX

packpbiBaTbeMblicil lepuoanueckoro3akona/l.l1.Menneneesa: 1eMOHCTpUPOBATBIIOHUMAaHUENIEPH O
MYECKONM3aBUCUMOCTHCBONCTBXUMUYECKUXAIIEMEHTOBOTUXIT0JI0KEeHUAB] [eprnoinyeckoiicucreMe,3aK0HO
BCOXPaHEHUSIMACChIBEIIECTB,1I0CTOSHCTBACOCTABA,aTOMHOMOJIEKYJIIPHOT OyU€HU1,3aKOHaABOTaIpo;

OIMCBIBaThUXAPAKTEPH30BaThTA0IMUHYOhopMylleproarnuecKoiCUCTEMBIX UMY ECKUXIIEMEHTOB:
Ppa3IMYaThIOHATHS«JIaBHAATIOATrpya( A-rpymmna)»u
«mobounasnoarpynna(b-rpymnmna)y,manelen001bLHEIepHOIbl,COOTHOCUTEO003HAYCHHUS, KOTOpBIE
UMEIOTCS B TabuIe «I[lepnonnueckas cucreMa
xumuueckuxeMeHToB/l.M1.MenneneeBa»cunciI0BbIMUXapaKTEPUCTUKAMUCTPOECHUAATOMOBX UMUYECKUX
AIIEMEHTOB(COCTaBU3APSAAIPA,00IICCUHCIONIEKTPOHOBHPACTIPEICIIEHUEHXTOIEKTPOHHBIMCIIONM);

KJ1acCU(UIIMPOBATbX UMHUECKUEITIEMEHThI, HEOPraHMUECKUEBEIECTBA, XMMUYECKHEePEaKIIMH(ITOUHC
JyNCOCTaBYy4aCTBYIOUIMXBPEAKIIMN BEIIECTB,IOTETIIOBOMY3(PPEKTY);

XapaKTepu30BaTh (onmchbIBaTh) oOmiue XUMHUYECKHE CBOICTBa BELIECTB
Pa3IUYHBIXKJIACCOB,TIOATBEPKAASIONMCAHUETIPUMEPAMUMOJIEKY I PHBIXyPaBHEHUHCOOTBETCTBYIOIIUX XU
MHUYECKUXPEeaKIHii;

MIPOrHO3UPOBATHCBOMCTBABEILIECTB
B3aBUCHUMOCTHOTUXKAa4YECTBEHHOIOCOCTABA,BO3MOKHOCTUIIPOTEKAHHUS XUMHUYECKUXIIPEBPALLICHUN
BPa3IMYHbIXYCIOBUSX;

BBIYHCIISATHOTHOCUTEIBHYIOMOJIEKYJIIPHYIOMMOJIS PHYIOMACChIBEIIECTB,MAaCCOBYIO JOJIIO

XUMHYECKOTO 3JIEMEHTa Mo (opMyse COEAMHEHMs, MAacCOBYIO JIOJIIOBEIIECTBABPACTBOPE, MPOBOJUTH
pacuEThIIIOypaBHEHUIOXUMUYECKOUPEAKIINH;



MIPUMEHSITHOCHOBHBICOTICPAIIMUMBICTUTEIHHON ICATETEHOCTH—
AHATM3UCHHTE3,CpaBHEHNE,000011IeHIEe,CUCTEMATU3AIIHIO, KITaCCU(DUKAIINIO, BBISBIICHUE MPUYUHHO-
CJICZICTBEHHBIXCBSI3EH— AN 3YUECHUSICBONCTBBEIIECTBUX UMHUECKUX PEAKIIHIA,ECTECTBCHHO-HAYIHbIC
METO/IbI TIO3HAHUS — HAOJII0IeHUE, H3MEPEHUE, MOJICIIMPOBAHNE,IKCIIEPUMEHT (peaTbHBIHUMBICIICHHBIN );

CIIeZI0BATHIIPABUIIAMIIONB30BAHUAXMIMUYECKONTIOCY TOUMITA00PATOPHBIMOOOPYIOBAaHHEM,aTAKKETIP
aBUJIAMOOPAICHHUSICBEIIECTBAMUBCOOTBETCTBUMC HMHCTPYKIIUSMU IO  BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHAYECKHX OIIBITOB o
HOJY4EHUIONCOOMPAHUIOTa3000Pa3HBIX BEIIECTB(BOJOPOJANKHCIOPOA ), TPUTOTOBICHHUIOPACTBOPOBCOIIP
€/1eJIEHHOMMAaCCOBOI10JIeHPacTBOPEHHOT OBEIECTBA, [TITAHUPOBATHUITPOBOAU T XHMUYECKHEIKCIIEPUMEHT
BINIOPACIIO3HABAHUIOPACTBOPOBIIEIOYEHIKHCIOTCIOMOIIBIOMHANKATOPOB(JTaKMyc,heHon TaIenH, MEeTHII
OpaHXUJIPYTHE).

K KOHILY 00y4eHUSB 9kJ1acce MPEIMETHBIEPE3YJIbTAThI
Ha0a30BOMYPOBHEIOKHBIOTPAXKAaThC(HOPMHUPOBAHHOCTH YOO yUAIOIIMX CTYMEHHIH :

PacKpbIBaTbCMBICIIOCHOBHBIXXUMUYECKUXTTOHITUN : XUMUYECKUNAIIEMEHT,aTOM,MOJIEKYJIa, HOH,
KaTHOH, aQHWOH, MPOCTOE BEIIECTRO, CIIOKHOE BEIIECTRO,
BAJICHTHOCTb, JIEKTPOOTPUIIATEIbHOCTb,CTENIEHbOKUCIIEHUS, XUMUYECKAS PEAKITUS, X UMUUECKASCBSA3b,
TEIJIOBOM apdexT peakuuu, MOJIb, MOJISIPHBIN 00BEM, pacTBop,
3JICKTPOJIUTHI, HEAICKTPOIUTHL,AICKTPOJUTHUCCKAS TUCCOIIMALINS, PEaKITMIMMOHHOT000OMEHa, KaTain3aTop,
XUMHUYECKOEpaBHOBECHE,00paTUMBIEHHEO0OPATUMBIEPEAKIIUU, OKUCIUTEIHHO-
BOCCTAHOBUTEIbHBIEPEAKIINH,0KUCINTEIb,BOCCTAHOBUTEIIb,0KUCIEHUEUBOCCTAHOBJICHUE,AJUIOTPOIIHS, aM
(bOTEPHOCTh, XUMUYECKAACBS3b(KOBATICHTHAS, MOHHAS,METAITTUYECKAS ), KPUCTATUTHIECKAs
peeéTka,Koppo3us
METAJJIOB,CILIABbL, CKOPOCThXUMHUUYECKOMpPEaKIIuu, npeaenbHogonycrumaskonuenTpanusal [JIKsemecTsa;

WTIOCTPUPOBATH B3aMMOCBS3b OCHOBHEBIX XUMHUYCCKHUX MMOHSTHI u
MPUMEHSATHITUIIOHATUATIPUOTTUCAHUUBEILIECTBUMXITPEBPAIIICHU;

UCIOJIb30BAThXUMHUECKYIOCUMBOJIUKY/UISICOCTaBICHUsI(POPMYIBEIIECTBHYPABHEHUIX UMUYECKUXP
CaKIINH;

ONpPEeEHATEBAIEHTHOCTh u CTEIEeHb OKHCJICHUS XUMHYECKUX
3JIEMEHTOBBCOEIMHEHUAX PA3IMYHOTOCOCTaBA, IPUHAJIC)KHOCTHBEILIECTBKONPEICTIEHHOMYKIIACCY
COCIMHEHMI o bopMynaM,BUTXUMHUYECKOM CBSI3U
(xoBasIeHTHAs, MOHHAS ,METAININYECKAs ) BHEOPTaHUYECKUX COSTMHEHUSIX,, 3aPsI/IMOHANIOXUMUYECKOH (popmy
7e, Xapaxkrep cpenbl B BOJIHBIX pacTBopax HEOPraHUYeCKUX COCTMHEHMU,
TUTIKPUCTATHIECKONPEIIETKUKOHKPETHOTOBEIIIECTBA;

packpbiBaTbeMbicl lepronnueckoro3akona/l.l1.MenaeneeBanieMOHCTpUPOBaTh €r0 MOHUMAHUE:
ONIMCHIBATh u XapaKTEepPU30BaTh TaOJIUYHYIO
dbopmylleprnoanueckoicUCTEMBIXUMUYECKUXITIEMEHTOB: Pa3INUaThIIOHITHSI T IaBHAsTIOATpyHa(A-
rpynna)»u«inodounasnoarpynmna(b-rpynmna)»,mansien0onpime



NEePUOABI,COOTHOCUTHO003HAYEHH ST, KOTOPBIEUMEIOTCSIBIIEpUOANYECKOTa0IHIIE,C YUCIIOBBIMU
XapaKTEePUCTHUKAMHU CTPOCHHMS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB HM3aps sapa, oOIee YucIio
JMEKTPOHOB U  paclpefiefieHue UX MO0 3JEKTPOHHBIM  CJOSAM),00bICHATHOOIINE3aKOHOMEPHOCTH
BU3MEHEHUHCBOWCTBAJIEMEHTOBUMX COEAMHEHUMBIIPEECIIAXMAJIBIXIIEPHUOJOBUIIIaBHBIXIIOATPYIIICYYETOM
CTPOCHUANXATOMOB;
KJIaccu(puIpoBaTh XUMUYECKHE JJIEMEHTBI, HEOPraHUYECKHE
BEIIECTBA, XUMUYECKUEPEAKIINH(ITOUNCIYUCOCTaBYy4aCTBYIOIINXBPEaK
[IUUBEILECTB,TOTEIUIOBOMY3 (D (HEKTy, TOU3MEHEHHIOCTEICHEHOKMCIICHUSIX UMIUECKUXJIEMEHTOB); XapaKTe
pPHU30BaTh(OMUCHIBATH )0OIEHCTIE M PHUUESCKUEXUMIUYECKUECBONCTBAIIPOCTBIXUCIIOKHBIXBEILIECTB,I0ATBE
PKAASIONMCAHUETIPUMEPAMUMOJIEK YIS PHBIXU
MOHHBIXYPaBHEHUHCOOTBETCTBYIOIIMXXUMHUECKUXPEAKIIHIA;
COCTABJIAITbYPAaBHEHUANICKTPOJIUTUYECKON JUCCOLMALMUKHCIIOT, IIETI0YEHHCOIIEH, [I0JIHBIE

UCOKpAaILIEHHBICYPABHEHUAPEAKITUHUOHHOTO oOMeHa,ypaBHEHUSIPEAKIIHIA, MOJITBEPK TAOLITUX
CyILIECTBOBAaHUE T€HETUUECKOU CBSI3U MEXK/Y BEIlIECTBAMUPA3INYHBIXKIIACCOB;
pacKpbIBaTh CYILIHOCTb OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaxkuuit

MOCPEICTBOMCOCTABICHUNIIEKTPOHHOT00aIaHCAITHX PEAKIINH;

MIPOrHO3UPOBATHCBOMCTBABEIIECTBB3aBUCUMOCTHOTUX CTPOCHH S, BO3MOKHOCTUITPOTEKAHUAX UM UE
CKUXTIPEBPANICHUMBPA3TUIHBIX YCIIOBUSX

BBIYUCIISATHOTHOCUTENbHYIOMOJIEKYIIPHYIOUMOJIS PHYIOMACCHIBEIIECTB,MAaCCOBYIO JIOITEO
XUMHYECKOTO 3JIEMEHTa 1O (OpMyJie COCTUHEHHUs, MACCOBYIO JOJIOBEIIECTBABPACTBOPE, MPOBOIHUTH
pacuéThIOypaBHEHUIOXUMHUUECKONPEAKITIH;

COOJTI0IATHIIPABIIIATIOIH30BAHUAX UIMUYECKOHUTIOCY TOWNIa00paTOPHBIMOOOPYIOBAaHHEM, aTAKKEPa
BUJIA00PAIIEHUSCBEIIECTBAMUBCOOTBETCTBUUC ~ MHCTPYKIUSIMU 10  BBIMIOJIHEHUIO  JIaOOPaTOPHBIX
XUMHUYECKHX OIBITOB IO IMOTYYCHHION COOMPAaHUIOra3000pa3HBIXBEIICCTB(aMMHUAKANYTIICKHCIIOroras3a);

MIPOBOAUTHPEAKIIUH,TOITBEPKIAIOITNEKAYeCTBEHHBINCOCTaBPA3IMYHBIXBEIIECTB: PACITIO3HABATHOI
BITHBIMITYTEMXJIOPHUT-,0pPOMU -, HOTHT- KapOOHAT-,hocdat-,crumKar-,cynbQar-, FTHIPOKCHI-
MOHbI,KATHOHBIAMMOHHU AU OHBIN3YY€HHBIXMETAIIIOB, IPUCYTCTBYIOIINEBBOHBIXPACTBOPAXHEOPTaHUYEC
KHXBEIICCTB;

MIPUMEHITHOCHOBHBICOTIEPAITUUMBICTUTEILHONIEATETHHOCTH—
AHATM3UCHHTE3,CPaBHEHUE,00001ICHIE, CUCTEMATH3AIIHIO, BBISIBIICHUCTTPHYNHHO-CIICICTBEHHBIX CBSI3eH—
JUTSIM3y4EHUSICBOMCTBBEIIECTBUX UMUYECKIX PEAKINil,eCTeCTBEHHO-HAYYHbIE ~ METO/ABl  TO3HAHWUS  —
HaOJTI0/IeHUE, H3MEPEHUE, MOICITMPOBAHNE, YKCTICPUMEHT(PeaTbHBIHUMBICTICHHBIN ).



TEMATHYECKOEIIJIAHUPOBAHUE

8 KJIACC
Nerr/in HaI/IMeHOBaHI/Iepa?)[[eJIOB [MYCCTBOYACOB GBHI[BIIICHTCHBHOCTI/IO6y‘-IaIOH_[I/IXC$I
UTEM ConepxanueoOyueHus
yueOHoronpeamera

Pa3)le.]'l1.HepBO]—[a‘{aJIbHLIeXI/IMI/I'leCKI/IeHOHﬂTI/Iﬂ

1.1

XUMHS — BaXKHAs100J1aCTh
CCTCCTBO3HAHHUAHN

[IPAKTUYECKONAEATEIBHO
CTHYEIIOBEKA

5

[Ipeamer xumuu. Pons xumuu B
PKU3HUYETIOBEKA. X UMUSI BCUCTEMEHAYK.
TenansemectBa. PU3HUECKHUECBOIICTBA

BEIIECTB. Arperatnoe
cocrogHueseecTs. [ loHITHEOMETOAAXTO3HAHUABX|
MU, Y1 CThICBEIIIECTBANCMECH.
CriocoObIpa3ieICHUICMECEH.

Xumuueckuitakcnepumenm:
/[emoncmpayuu.
3HAKOMCTBOCXUMHUYECKOUIIOCYI0M,
cripaBUIaMUPaOOTHIBIA00pATOPUNH

MpreMaMuoOpaIieHusIcnabopaTopHBIMOOOPYI0BaH
MEM.

Du3nUecKnecBONCTBA0OPA3IIOB
HEOPraHUYECKUXBEILIECTB—METAJIIIOB

MHEMETAJJIOB.
CrniocoOblI paszzenenus cmecel((puabTpoBaHue,
BBITIAPUBAHUE, TUCTUILISIHS XpoMaTorpadus).

PacKpbpIBaTbCMBICIIN3YYaEMBIXIIOHATHH.
PacKpbIBaTbpOIbLXUMUUBIIPUPOACHKNZHUUEIIOBEK
a,e€CBA3BCAPYTUMU

HayKaMH.
Pa3nnyaTbuNCTHIEBEIIECTBANCMECH;
OIHOPOJIHBIE U HEOTHOPOIHBIC
cMecu.Pa3nudarbpu3nuecKHeMX UMHUIECKUE

SIBJICHMUS.
CremoBaThaIrOPUTMAaMHUCTIONB30BAHUSIKCIIEPHME
HTaJIbHBIXMETOJI0B—

HaO0JII0IEHUSUIKCIIEPUMEHTA.

Habmto1aTh ¥ OMUCHIBATh 0OBEKTHIIPU
MPOBEJICHUU AEMOHCTPALIUI
11a00paTOPHBIXOMBITOBIOU3YICHHIO
(bM3MYECKUXCBOMCTBBEIECTB,CIIOCO00B

pa3ieneHus
cMmeceliBeriecTB. I [poBOAUTEXUMHUECKUIIKCTIEPUM
EHTIIPU pa3/eJeHUH cMecel (Ha
MPUMEPEOUNCTKUTIOBAPEHHOM COJIN)BXO/IE




VlabopamopHhsieonvimul. VI3ydeHue u onucaHue
(bU3MYECKUXCBOMCTBOOPA3IIOBHEOPTaHUUECKUXBE
IIECTB.
3yueHuecrioco0oBpasieseHusIcMeceii(CIoMOIb
[0 MAarHUTa).

I Ipakmuueckuepabomoi:
Nel.ITpaBunapaOoThIBIA00PATOPUUUIIPUEMBI
oOpareHus ¢ 1abopaTopHEIMOOOPYAOBAHUEM.
Ne2.Paznenenuecmeceil(HanpuMepeoYuCTKI
MOBapEHHOMCOIH)

MpaKTUYeCKOHPpaOOTHINe?.

CrnenoBaTh IpaBUiIaM TMOJb30BAHUIXUMUYECKON
MOCYAOU U JIa0OpaTOPHBIMOOOPYIOBAHHUEM,
TaKKe
MpaBrUIaMOOpaICHUCXUMUYECKUMHUBEIIECTBAMU
BCOOTBETCTBUUCHHCTPYKIIHEH
MPUBBITOTHEHUUITPAKTHUECKOUPaOOTHIN® 1.
BricTpanBaTbpa3BEPHYTHIETUCEMEHHBIEHYCTHBICO
TBETHICOIOPOM

Ha THGOPMAIUIO U3 yUYeOHHKA UCTIPABOYHBIX
MaTepHUaioB,
PaMOTHOHUCIIOJIb30BAaTbU3YYEHHBINITIOHSITHIHBIN
anmnapaTKypcaxuMuu

1.2.

BemtecTBa
MXUMUYECKUEPEAKITII

15

IATOMBI 1 MOJIEKYJTbl. X UMHYECKUEIIIEMECHTHI.
CUMBOJIBI XUMUYECKUXAIIEMEHTOB. [IpocThie n
CIIOJKHEICBEIIECTBA. ATOMHO-
MOJIEKYJIIPHOEYUYEHUE.

Xumunueckasipopmynna. BaneHTHOCThaTOMOBXUMUY
©CKHUXDJICMEHTOB.
3aKOHITOCTOSTHCTBAacocTaBaBemecTB. OTHOCUTENLH
asslaTOMHas Macca.

OTHOCUTENBHAS MOJIEKYJISIpHAs
Macca.MaccoBassIOIIXUMHICCKOTOIEMEHTABCOE
WHCHUH,

OmnpenensTe MPU3HAKA XUMUYECKUX PEAKIINH,
YCIIOBHS UX MPOTeKaHU.OOBACHATh CYIIHOCTh
(hU3UIECKUX
MXUMUYECKUXIBIEHUICTOUKU3PEHUSATOMHO-
MOJICKYJISIPHOTOYIEHUSI.
KnaccupunupoBarbXuMUYeCKHEpeaKkIMu (110
YHCITY ¥ COCTaBypearupyonmx u
00Pa3yIOLINXCABEIIECTB).

CoctaBnath HopMyIIbl
OHMHApPHBIXBEIIECTBIOBAJICHTHOCTUHOIPEIEATHBA
NEHTHOCTHITO(OPMYJIaM BEIIECTB.




KosmmuectBoBemecrBa.Monbs.MonsipHasimacca.
B3auMOCBA3b KOJIMYECTBA, MACCHIA YUCIIA
CTPYKTYPHBIX €IMHUL BellecTBa.Pacu€Tsl o
bopMyniaM XUMHYECKUXCOCTUHEHHH.

DU3NYECKUE U XUMUYECKUE SBICHUSA. XUMUYECKas]
[peaKIus " eé
MPU3HAKU.3aKOHCOX PAaHEHUSIMACCHIBEIIIECTB.
XUMHYECKUEYypaBHEHUSI.

Krnaccudukanus XHMHIECKUX
peaxiuii(coeIMHEHHS,pa3I0KEHUs,3aMEeIIeHU,00
MEHA).

Xumuueckuiiakcnepumenm:

/[emoncmpayuu.

duznueckue cBOcCTBa
00pa3IOBHEOPTraHUYECKUXBEIECTB—
METaJUIOBUHEMETAILIOB.

OGpa3iibl BEIIIECTB KOJIMYECTBOM
MoJTb. DU3nYecKUes BICHUsI(I1JIaBICHUEBOCKA, TAsTH
WeJb/1a,pacTUpaHrecaxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIUSIBO/IbI).
XUMHUYeCKUEsBICHUsI(TOPEHUECBEYH, IPOKATUBAHN
€ MEJHOU MPOBOJIOKH,B3aUMOIEHCTBUECOABININ
Mena

CCOJITHOMKHUCIIOTOR).
Hab6mroneHuenpu3HakoBIPOTEKaHUS

1

PaccTaBasaTbK03 () HUITUEHTHI
BypaBHEHUAXXUMUYeCKUXpeakuil. Habmonate u
OMUCHIBATH OOBEKTHIIPHU MPOBEICHUN
NIEMOHCTpaLMi NI1a00PaTOPHBIXOIBITOB.
[TpoBOIUTH BHIYMCIICHUS 11O
(hopMyITaMXUMHYECKUXCOETUHEHUHUYPABHEHUSM
XUMUYECKUXPEAKLIUN.

[ TprMeHATbeCTECTBEHHO-HAyYHBIEMETOIbI
MO3HAHUS (B TOM
YHCIICHA0II0JCHUE,MOICIUPOBAHHE,
PKCIIEPUMEHTHOCHOBHBICOIEPATUUMBICIIUTEIIEHON
MesTeTbHOCTH(CpaBHEHHUE, KIacCU(pUKAITIS )
BricTpanBaThpa3BEPHYTHIETTHCHMEHHBIENYCTHBICO
TBETHICOTIOPOI

Ha MH()OPMAIIHIO U3 YUeOHHUKA NCTIPAaBOYHBIX
MaTepHaJIoB,
PaMOTHOMCIIOJIB30BAaTb3yYEHHBIMIIOHATU HHBINAT]
napaT KypcaxuMHH




XMMHUYECKUXPEAKIHH(pa3ioxkeHuecaxapa,B3auMo]
eficTBUECEpHOM
KHCIIOTBICXJIOPUAOMOapHs,10J1ydeHUEN
pas3yioKeHue ruIpoOKCcuIa Mein
(Il)mpunarpeBanuu, B3auMoIelicTBUE

pkese3ac pactBopomMcomeau(11). OnsITl,
MJUTIOCTPUPYIOLIME 3aKOHCOXPAaHEHUSIMACCHI.
JlabopamopHnvieonvimul.
CoztaHueMo/1e1eMMOoeKy(1apOCTEPKHEBBIX ).
Onucanue GU3NIECKuX
CBOICTBOOPA31]0BHEOPraHUYECKUXBELIECTB—
METaJUIOBUHEMETAILIOB.

Habmtonenue gpusnyeckux (I1aBJI€HUEBOCKA,
TassHUE JIbJIa) U

XUMHYECKHX (TOPEHHECBEYH, TPOKATHBAHUEMETHOM
[IPOBOJIOKH) SIBJICHUI.
Habro1eHnenonyucanuenpu3HakoBIPOTEKaHUS
XUMUYECKUX peaKMipa3HbIXTUIIOB.

Bvruucnenus:

OTHOCHUTEJIbHOM MOJIEKYJISIPHOM MacCHIBEILECTB,
MOJISIPHOM
MacChl,MaCChIBEIIECTB,MaCCHIMKOIMYECTBABEIECT
Ba;MacCOBOWIOIMXUMHYECKOT02JIEMEHTA
nogopMynecoeAMHEHUS;




M0 YpaBHEHUSIM XUMHUECKUX
[peaKuii:KOJIMYeCTBa,MaCChIBEIIECTBA
[OM3BECTHOMYKOJIMYECTBY,MACCE
[peareHTOBMIIN MPOAYKTOBPEAKIIUU

Hrtoronopaszaeny

20

Pa311e.112.BamneiflmuenpencTaBnTe.nnHeopraanecKHXBemeCTB

2.1

Bo3nyx.Kucnopon.
[TonsTreoO0KCcHIaX

6

Boznyx—cmecbrazon.CocraBBo3ayxa.Kucnopon —
HIIEMEHT U MPOCTOEBEIIECTRO.
Haxoxnenuekuciopoaa

B IIpupoe, GU3NYECKUe U XUMUIECKHECBOWCTBA
(peakiuu ropenust). Oxcunsl. [ lpumenenue
KHCIIOpO/Ia.
CriocOOBITIONYIEHUSKHACIOPO1aBIa00paTOPUHHUTID
omblieHHOCTU. KpyroBopot
KHCII0poiaBIpupoae. O30H—aJlI0TPOIIHAs

Mo UKL

kucioposa. TermoBoidPPpekTXxuMuIecKoUpeakInm
,TePMOXUMUYECKUEYPAaBHEHUS, IK30-
MOHI0TEpMUYECKUEpeaKIiu. TOTINBO: yroib U
MeTaH. 3arpsi3HeHHe BO3/yXa,yCUIICHHE
MAPHUKOBOTO
hddekTa,pa3pyIIeHHe030HOBOTOCTIOS.
Xumuueckuiiaxcnepumenm:

/[emoncmpayuu.
KauecTBeHHOEONPEIEIEHUECOIEPKaHUIKICIOPO/T
ABBO3JlyX€
[Tonyuenue,coOupanme,pacro3HaBaHme

Mcronb30BaTh XUMHUYCCKYIO CUMBOJIMKY AJIA
cocTaBneHus: GopMyi
BEILECTB,MOJIEKYJISIPHBIXYPaBHEHUMXUMUYECKUXPE
AKIUH Cy4acTHEMKHCIOPO/a.
XapakTepu30BaTh(OMUCHIBATE ))COCTABBO3TyXa,
(hU3UYECKHE U XMMHUYECKUECBONCTBA KMUCIIOPO/Ia,
CITOCOOBI

eronoy4eHus, IpUMEeHEeHUEN3HAYCHUEBIPUPOIEH
PKH3HUYEIIOBEKA.
CpaBHHBAThPEAKIIMUTOPECHUSIUMEIICHHOTOOKHCIIC
HUS.
OOBACHATHCYIIHOCTHIKOIOTHIECKUXITPOOIIEM,
CBSI3aHHBIX C 3arpsI3HEHUEMBO3/IyXa.

CnenoBath paBuiiaM 06€30M1acCHOMPAOOTHI B
maboparopuu
MPHUHCIIONH30BAHUMXUMUYECKOUTIOCYIBINOO0PYI0
BaHUA, a TAKXKE
MpaBHJIaMOOpaIIeHUACTOPIOYMMHUBEIIECTBAMHU.
HJ'IaHI/IPOBaTBI/IOCyIHGCTBJ'I?[TBHa
MPAKTUKEXUMHUECKUEIKCIIEPUMEHTHI,




1 U3y4CHUE CBOMCTB
kucinopoa.HabmoneHneB3anMo1eicTBUSBEILECTB
CKHUCIIOPOJIOMUYCIIOBHUS
BO3HUKHOBEHUSAUIIPEKPALLICHUSATOPEHUSI(T10KApa).
VlabopamopHuliionvim.
O3HaKOMJIEHHECOOPa31IaMUOKCHJOBHOITUCAHUEHXC
BOWCTB.

I Ipakmuueckaapaboma:
Ne3.[TonyueHunencoOupanue
KHCIIOPO/1a,U3y4E€HUEErOCBOMCTB.

Bvruucnenus:

MOJIEKYJISIPHOM MaccChl KUCIOpOAa
1M030HAHA0CHOBAHUHNATOMHONMACCHIXUMHUUECKOT 03
eMeHTa;

KOJIMYECTBA,MacChIBELIECTBA
MOYpaBHEHUSIMXUMHUYECKUXPEAKIIUN

MPOBOIUTHHAOIIIOICHHS, IETIATHBBIBOIBINIOPE3YIIHT
aTaMIKCIIEpUMEHTA
MPUITPOBEACHUUIA00PATOPHBIXOMTBITOBUIIPAKTHYE
CKOHWPaOOTHI.
BBIUUCIIATPKOIINYECTBOBEIECTBA,00bEMra3zanodo
pMyJam.
'Y4acTBOBaTbBCOBMECTHOMPAOOTEBIPYIIIIE.
BricTpanBaThpa3BEPHYTHIENIMCHbMEHHBIENYCTHBIEO
TBETHICOIOPOM

Ha UH(OPMAIHIO U3 YUeOHHKA UCTIPAaBOYHBIX
MaTepHaoB,
rPaMOTHOMCIIOJIb30BaTbU3YYEHHBIMIIOHATUIHBIMAIL
rapaT KypCcaxuMuH

2.2

Bonopon.
IToHATHEOKHUCIIOTaXUCOJIA
X

Bonopon—

hIIeMEHTUIIpocToeBelecTBO. HaxoxaeHrneBo10po
a

BIIPUPO/E, PU3NUECKMENX UMUYECKHECBONCTBA,
pUMEeHEeHHe,CIoco0bInonyyeHns. Kuciaoreiu comnu.
Monsipabii00BEMIa30B. PacuéTeinoXxuMuyecKkumyp
ABHEHUSIM.

Xumuueckuiiakcnepumenm:

/[emoncmpayuu.

[Tonyuenue,cobupanven

PackpbIBaTh CMBICT U3y4aeMbIX TOHATUHN
MPUMCHATH OTU MMOHATHA ITPU
OMMCAaHUMCBOMCTBBEIIECTBU UXIIPEBPALICHUH.
XapakTepru3oBaTh

(omuCHIBaTh )(hU3NUECKUEUXUMUYECKHECBONCTBABO
Topo/ia, CriocoObl €To MOIY4YEeHHUS, IPUMEHEHHUE.
CobupaThIpuOOpIANONYYeHUSIBOAOPOIA.
HCHOHBSOB&TLXI/IMI/I‘IGCK}’I—OCI/IMBOJ’H/IKy




[pacro3HaBaHUEBOA0PO/IA.
B3anmopeiictsueBogopoaacokcuaommenu(Il).
VlabopamopHuliionsim.
B3anmo1eiicTBUEKUCIOTCMETAIIAMH.

! Ipaxmuueckaapaboma:.

Ne4. TTomydeHnerncoOnpaHueBO0pO1a, U3ydCHHUEET
OCBOWCTB.

Buluucnenus:

00BbEMa,KOJIMYECTBABEIIIECTBAra3amno ero
M3BECTHOMY KOJHUYECTBYBEIIECTBAUIHOOBEMY;
00BEMOB ra30B 110 YPAaBHEHUIO
[PEaKIIMUHA0CHOBE3aKOHA00BEMHBIXOTHOIIICHUITA3
0B

TSt cocTaBJIeHUsT (HOPMYIT
BEIIECTB,MOJICKYJISIPHBIXYPaBHEHUIXUMUYECKUXPE
AKLIMM Cy4acTHEMBOLOPOIA.
BbI4HCcasSTEMOIISIPHYIOMACCYBEIIECTB;KOJINYECTBO
BEIIECTBA, 00BEM ra3a,MacCyBelIecTBa;
[TpoBOAUTH pacuéThl M0 YPaBHEHUSIMXUMUYECKUX
[pEaKIIMii: KOJIM4ecTBa,00bEMa, MacChl BEILIECTBA
[0 U3BECTHOMYKOJIMYECTBY, 00BEMY, Macce
[PEareHTOBIIIUIIPOAYKTOBPEAKITUH.

CrnenoBath npaBuiiaM 06€3011acCHOMPAOOTHI B
nmaboparopuu
MPUKCIIONB30BAHUMXUMUYECKOUTIOCYIBIN000P Y0
BaHMsI, a TAKXKE
MpaBUJIaMOOPaIIEHUACTOPIOYMMHUBEIIECTBAMUBOBI
Ty.

[LmannpoBaTbu
OCYIIECTBISATHHANPAKTUKEXUMUYECKUEIKCTIEPUME
HTBI,

MPOBOIUTHHAOIIOIEHHUS, IETAThBBIBOIBITIOPE3YIIbT
ATaMAIKCIIEPUMEHTA.
'YuacTBOBaTbBCOBMECTHOMPAOOTE

BrpYIIIE

2.3

Bona.PacTBopsl.
ITonsatue
000CHOBAHUAX

DuU3nYECKUECBONCTBABO/Ibl. BojakakpacTBOpUTEND
. XUMHUY€ECKHE CBOICTBABO/IbI.
OcHOBaHUSL.

PackpbIBaTh CMBICT U3y4aeMbIX
MOHSATUAUTIPUMEHATHITUIIOHATUSITIPUOTTICAHUHUCBO
ICTBBEILIECTBU UXIIPEBPALLICHUMN.
XapakTepru3oBaTh(HU3NIECKUEH




PactBopsbl. POIEpacTBOPOBBIPUPOACUBKUZHUYEIIO
Beka. KpyroBoporsozsl

B [IpUpOJIE. 3arpsA3HEHHE

PUPOAHBIXBOJ. OXPaHANOUYUCTKANPUPOJHBIXBOI.
HacplleHHbIE ¥ HEHACHIIIEHHBIEPACTBOPHI.
PacTBOPUMOCTBBEILIECTB

BBOJIE. MaccoBas10/IsIBEIIECTBABPACTBOPE.
Xumuueckuiakcnepumenm:

/[emoncmpayuu.
PacTBOpeHNEBENIECTBCPA3INYHONPACTBOPUMOCTD
1O.

B3anMoieficTBUeBOAbICMETAIITIaMU (HATPUEMUKAITb
[eM).

lccnenoBanue pacTBOPOB KUCIIOT

MIIEI09eH CIOMOIILIONHANKATOPOB.JIabopamopH
bie onvimuvilcciienoBanme
0COOEHHOCTENPACTBOPEHNS BELIECTB C
Pa3IM4YHONPACTBOPUMOCTBIO.

[ [puroToBIEHNEPACTBOPOB
COIPENEIEHHOMMACCOBONI0IEPACTBOPEHHOTOBE
IIeCTBA.

[Ipakmuueckaspaboma
Neo5.IIpuroToBieHnEpacTBOPOB
COIPENEIEHHOMMACCOBONI0IEPACTBOPEHHOTOBE
I1IeCTBA.

XMMHYECKHECBONCTBABOBL,EEPOIBKAKPACTBOPHUTE
1Sl B IPUPOJTHBIX
rpoueccax.CocTaBisITbypaBHEHUS

XHUMHAYECKHX PEaKIINHCYIaCTHEMBO/IBI.

OOBSACHATH CYIIHOCTD SKOJIOTHYECKUXITPOOIIEM,
CBSI3aHHBIX C
3arpsi3HEHUEMITPHPOTHBIXBOI,CTIOCOOBIOYMCTKHBO
IBIOTIIPIMECEH,MEPBITIO0XPAHEBO/T
0T3arps3HEHUSI.
[T1aHuPOBATHHOCYIIECTRIAThHAIPAKTUKEXUMUYIEC
K1e
HKCIICPUMEHTHI,TPOBOIUTHHAOIFOICHU S, IEJIaTh
BBIBOBITIOPE3YIbTATAM

PKCIICPUMEHTA TIPU
MPOBEICHUMIA00PATOPHBIXOMTBITOBUIIPAKTHYECKOH
paboTHI.

CrnenoBath paBuiIaM 06€30MaCHONPAOOTHI B
imaGopaTopun
MPUMCTIOIH30BAHUUXUMUYECKOUITOCYABINO00P Y0
BaHMSL.
[TpOBOIUTHBBIYHCICHASCTPUMEHEHHEMITOHATHSI M|
accoBast J10JIs BEIECTBA

BPacTBOPE.
BbicTpanBaThpa3BEPHYTHIETNCHMEHHBIENYCTHBIEO
TBETHICOMIOPOM

HanH(pOpMaLUIOn3y4yeOHUKan
CIPaBOYHBIXMATEPHAJTIOB,I'PAMOTHO




\Buiuyucinenus:
CHCIIOJIb30BAHUEMIIOHATHI «MACCOBASOJISIBELLIECT
BaBPACTBOPE»

MCIIOJIB30BAaTbU3yYEHHBINIIOHATUMHbIMANIIapaT
KypCaxuMuu

2.4

(OCHOBHBIEKJIACCBIHEOPTa
HUYECKIXCOEINHEHU N

11

Krnaccudukanus HeOpraHMIECKUXCOSAMHCHUN.
OKCUEL.

KraccupukanusokcHa0B: coeoopaszyronirne(0CHOB
HbIC,KUCIIOTHBIC,aM(OTEPHBIC)
nHecosieoopazyronme. Homenknarypa

okcHI0B. PU3NUYeCKUENXUMHYECKHECBONCTBA
okcu10B. [lomydenue

okcu10B.OcHoBanus. KinaccudukanusocHoBaHUIA:
IEI0YMUHEPACTBOPUMBICOCHOBAHUSI.
HomenknarypaocHoBannil. Pu3ndeckuen

X IMHYISCKHECBOMCTBAOCHOBAHMIA.
[lonyueHnEeOCHOBaHUM.

Kucnotsl. Knaccuduxanus
kucioT.HomeHknatypakucior.@uznyeckuen
XMMHYISCKHE CBOMCTBA KHCIIOT.
PsnaxktusaoctumeramuioBH.H.bekerosa.llonyuenu
CKHCIIOT.

Conu. Homenknarypa

coieit. Du3nueckuenxuMuuecKruecBomcTraconei. I 1
0JIy4EHHUECOJIEH.

['eHeTHYECKAsCBI3bMEK TYKIACCAMUHEOPTaHUIECK
MXCOEINHECHUM.

Xumuueckuitakcnepumenm:

/[emoncmpayuu.

Knaccugunuponartb
M3y4aeMblEBEILECTBANIOCOCTaBYHCBOMCTBAM.
CocTaBasTb(POPMYITBIOKCHIOB,KUCIIOT,0CHOBAHHIA,
coJiel U Ha3bIBaTh UX
[TOMEXTYHApOIHOMHOMEHKIIATYPE.
[Tporao3upoBaThCBOICTBABEIIECTB

HAOCHOBE
OOIIMXXUMUYECKUXCBONCTBU3YYEHHBIXKIACCOB/TP
YIIIIBELLECTB,

KKOTOPBIMOHUOTHOCSTCS.
CocTaBlIATbMOJIEKYIISIPHbICYpaBHEHUSAPEAKIIMM, 1T
ITFOCTPUPYIOIMXXUMHUECKUE CBOICTBA U
CHOCO6I)IHOJIY‘-IGHI/I$I BCIICCTBU3YUYCHHBIX
KJIACCOB/TPYII,ATAKKETIOATBEPKIAFOIINX
FrCHCTUYCCKYIOB3aNMOCBA3SbMCKIYHUMU.

[ Ipon3BOINTEBBIUNCICHHUS
HoypaBHCHI/IHMXI/IMI/I‘-IGCKI/IXpeaKHI/Iﬁ.
[T1aHupOBaTHUOCYIECTBIATbHAIPAKTUKEXUMUYEC
KHE
HKCIIEPUMEHTBI,TPOBOIUTHHAOIIOIEHH S, 1E]IaTh
BBIBOABITIOPE3YyJIbTaTaM
HKCIIEPUMEHTAIIPUIIPOBEACHUN
MabOpPaTOPHBIXOMBITOBUIIPAKTUYECKHIX




O0pa3bIHEOPTaHMYECKUXBEIIECTBPA3TMYHBIXKIIAC
COB.

ONBITHL WJUTIOCTPUPYIOIIUEXUMUYECKUECBOMCTBA
KJIACCOB HEOPTraHWYECKUXBEILIECTB.
VIabopamopnyvle onvimeiOnpeiesieHne pacTBOPOB
KHCJIOT UIIEJI0YEHCIIOMOUIBIONHIUKATOPOB.
M3yueHneB3auMoAeICTBUAKUCIIOT
CMeTaJUIAMU,pEeaKUHHENTpaIN3aL1u.
B3anmoneiicTBHEpaCcTBOPACEPHONKUCIOTBICOKCU
ommenu (I1).
[TomyyeHueHepacTBOPUMBIXOCHOBAHHIA.
BbITeCHEHHEOHOrOMETAIIaIPYTUMU3PACTBOPACO
nize

I Ipaxmuueckaapaboma

No 6. Pemenne
AKCIIEPUMEHTANIbHbIX3aaunoTeMe«BaxkHenmumexn
ACCBIHEOPIaHUYECKUXCOEAUHECHUIN.

\Boiuucnenusi:

M0 YPaBHEHUSIM XUMUYECKOW PEaKIINU:KOJIUIECTBA
BellecTBa, 00BEMA,  MAcCHIIO  H3BECTHOMY)
KOJTUYECTBY

BeIeCTBa,00bEMY, MaccepeareHTOBUIIH
MPOTYKTOBPEAKIINH

paboT.
CrnenoBaThIIpaBUIaMO€30aCHONPaOOTHIBIIA0OpAT
opuu
MPUKCIIOIH30BAHUUXUMHUYECKOUITOCYABIIO00PYI0
BaHUSI.
BbicTpanBaThpa3BEPHYTHICTTNCHMEHHBICHYCTHBICO
TBETHICONIOPOM

Ha MH(OOPMAIIHIO U3 YUeOHHUKA UCTIPAaBOYHBIX
MaTepHajoB,
IpPaMOTHOUCIIOIh30BAThU3YUCHHBINTTIOHA THITHBIAATT
mapar KypcaxumMuu

Hrtoronopaszneny:

30




Pa3nen3.llepuoanueckuiizakonullepuonnyeckascucremaxummudecknxidiementol.U.MenaeneeBa.CTpoenue
aTOMOB. XMMHUYeCKASACBA3b.OKNCINTEIbHO-BOCCTAHOBUTEIbLHbIEPEAKIINH

3.1 [lepuonnueckuiizakonull
EpUOINYECKASICUCTEMAXH
MUYECKHUXIJICMCHTOB
/.. MenneneeBa.CtpoeH
reaToMa

7

[TepBBICTTOMBITKUKIIACCH (PUKAITMUX UMUIECKIX
pieMeHTOB. [IoHsATHEO rpynmax CXOIHbIX
PIIEMEHTOB(IIEIOYHBICHUIIISTIOYHO3EMEIIbHBIC
METasUTbl, TAJIOT€HbI, MHEPTHBIC T'a3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroTaMpOTEPHBIC OKCUIBI U
rugpokcuibl. I lepuognueckuiizakon.llepuoauueck
AsICHCTEMaXUMHYCCKUXAJICMECHTOB
J[..MennaeneeBa.KoporkonepuoaHasuIIMHHOIIED
nonHashopmell leproaraeckoit cucTeMbl
xuMHu4eckuxaneMeHToB /.M. Menneneena.
[lepnonbn rpynnsl. PU3M4ECKUNACMBICI
MOPSIAKOBOTOHOMEPA,HOMEPOBIEPHUOJAUTPYIIITBIAI
EMCHTA.

CtpoeHnearoMoB.COCTaBaTOMHBIX

sanep. M3oTomnbl. DIIeKTPOHBI.
CTpOEHHUEITEKTPOHHBIX000I0UEKaTOMOBIIEPBhIX2
OxnmuyeckuxaiaemenToBlleproanueckoicucTeMbl
JI.1.MenneneeBa. XapakTepuCTUKAXUMHAYECKOT 01
eMeHTa

roeronoioxxenutosl lepuoanueckoricucreme/l. 1.
MeHnnaenaeena.
3aKOHOMEPHOCTUHU3MEHEHUAPAANYCa

PacKkpbIBaTbCMBICIIIEPUOIUYECKOI03aKOHA.
OnuchIBaTHCTPOCHUETAOTHUIIBI
«I[leproauyeckasCUCTEMaXUMUYECKUXIIEMEHTOB
JI[.11.MennenceBay.

MonenupoBaTb CTPOCHHE
ATOMa,dHEPreTUYECKUXYPOBHEHUIIOAYPOBHENTPUIT
OMOILMPUCYHKOB,JIEKTPOHHBIX

KOH(MUTYpaIHii U SIEKTPOHHO-
rpaduaecKuxopmyi.
[TosICHATH(PUZNYECKUICMBICIT
MOPSIAKOBOTOHOMEPA, HOMEPOBIIEPHOJAUTPYIIIIBIAII
€MEHTA.
XapakTepu30BaTbXUMUYECKHEDIEMEHTHIIEPBBIX
TPEX MEPUOAOB, KaJIHA,

KAJIbLIMMMMX COEUHEHUSAIIONOJIOKEHHUIO
BlIepnonnueckoricucreme/[.1.Menneneena.
OOBACHATHOOIINE3aKOHOMEPHOCTUB U3MEHEHUH
CBOMCTB XUMUYECKUXDJIEMEHTOB (M3MEHEHNE
PagnycoOBaTOMOB,
PIIEKTPOOTPHULIATEILHOCTH,BAJICHTHOCTH ) U
MXCOEeIUHEHNN
BIIpEIEIaXMAJIBIXIEPUOAOBUTIIABHBIXTIOATPYIIIT
CY4ETOMCTPOCHUANX

ATOMOB;




aATOMOB XMMHYCCKHUX

DJIEMCHTOB,MCTAJINIMYCCKUXNHEMECTAIINIMYCCKHUXCBO |.

MCTBIIOIPYIIIIAM U IIEPUOJIAM.

3nauenue [leproanueckoro 3akoHa
ulleproInueCKONCUCTEMBIXUMUYECKUXIIEMEHTOB
7151 pa3BUTHUSI HAYKU U

npaktuku. .M. MenneneeB — yu€Hbli

Mrpak JaHWH.

Xumuueckuitakcnepumenm:

V[emoucmpayuu:
B3anMoeCTBUErHAPOKCHIALIMHKACPACTBOPAMH
KUCJIOTH IIEJIOYCH.

MoaenupoBaHHUe CTPOCHHS MOJIEKYJIIIPH TOMOIIA
[PUCYHKOB,

MO/IEIIEH, 3TIEKTPOHHBIXUCTPYKTYPHBIX hopmyi. Tad
nmuna «llepuoanueckas
CHCTEMaXUMHUYECKUXIIEMEHTOB
JI[.11.MennaeaeeBay.

VlabopamopHvleonvimol
O3HaKOMIIEHHECOOpa3laMUMETaIIOBUHEMETAIITIOB

'Y4acTBOBaTbBCOBMECTHOMPAOOTEBIIAPEUIIUTPYTITIE

BreicTpanBaTbpa3BEPHYTHICIIMCEMEHHBICHYCTHBIEO
TBETHICOTIOPOM
HanH()OPMaMION3y4eOHNKAuAPYTIXUCTOYHHUKOB,
BTOM unciellHrepuera

3.2

XMmaeckast

CcBsA3b. OKHCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIEPEAK
1095041

XumuaeckasicBsizb. KoBaneHTHas (OIS pHASUHETION
SIpHAs1)CBSI3b.
DJIEKTPOOTPHUIIATETbHOCTEXUMHUYECKUXDIIEMEHTOB.
NonnasicBs3b.CTeneHpb

oKHCIeHUA. OKUCITUTETBHO-
BOCCTaHOBUTEIbHbIEpeakuu.[Ipoiiecchl

PackpbIBaTbCMBICTN3YYaEMBIXITOHSITHH.
OnpenensaTbBUAXUMHUYECKONCBA3UBCOSTUHEHHH.
MoaenupoBaTbCTPOCHUEMOJICKYIIIIPU TTOMOIIN
[PUCYHKOB,
MOJ1eJIeH,37IeKTPOHHBIXUCTPYKTYPHBIX QOPMYIL.




OKUCITICHUS U
BOCCTaHOBJIEHUA. OKHCIUTEINNBOCCTAHOBUTEH.
X UMHUYECKUHIKCIIEPUMEHT: U3yYCHHE00pa3IioB
BEILECTB METAJUIOB MHEMETAIIIOB,B3aUMO/IEUCTBUE
TUIPOKCUAALIMHKACPACTBOPAMUKUCIOTH I1IETIOYECH,
MIPOBECHUE OIBITOB, WILTIOCTPUPYIOIIHUXIIPUMEPHI
OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIXPEAKIIUA
(ropeHue,peakIMupa3IoKEeHUs,COCTUHEHHUS).
Xumuueckuuaxcnepumenm:

V[emoucmpayuu:

OTBITHL UJUTIOCTPUPYIOIIUETIPUMEPBIOKUCITUTENIbH
0-BOCCTAaHOBUTEJIbHBIXPEAKIIHNI (TOPEHHE, PEaKIIuU
[pa3I0KEeHUS,COETUHEHMS])

M crios1b30BaTbXUMHYECKYOCUMBOJIHKY TSI
cocTaBieHus: GopMyi

BEIIECTB, JIEKTPOHHOT00aTaHCAPEAKIIUH.
OnpenensaTbCTeneHbOKUCICHUIaTOMOBXUMUYECKI
X 9JIEMEHTOB 110 (popmynam
MCOCTaBIATH()OPMYIBIOMHAPHBIXCOCTUHEHUI 110
CTCTICHH
OKHCJIEHUSIATOMOBXUMUYECKUXDJIEMEHTOB.
Ornpenensrtb

OKHCIIUTEITbUBOCCTAHOBUTENb. PaccTaBIsTh
KOA((HUITUEHTHI B CXeMaX MPOCTHIXOKHCIUTEIILHO-
BOCCTaHOBUTEIBHBIXPEAKIIMI METOI0M
AIIEKTPOHHOTr00aIaHCca.

Habmr0/1aTh XM UECKUEOTBITHINOIIaAHY,aHATU3UD
OBaTHH/ICTIATHBBIBO/IBI.

HMcnonp3zoBats UKT mis
CO3aHHUSIMO/ICIICH, IO ITOTOBKUIIPE3SHTAIIHIA, TOKIIA
ITOBIIOTEME.
BricTpanBaThpa3BéPHYTHICTTHCHMEHHBICHYCTHBICO
TBETHICOMOPOIHAMH(DOPMALIMION3yUCOHIKAN

NpyTHX
I/ICTO‘IHI/IKOB,BTOM‘{I/ICHCI/IHTepHCTa

Wroronopazaeny 15
PesepBHOEBpEMS 3
OBLIEEYNCIIOYACOB 68

[TOIIPOI'PAMME




9 KJIACC

Neri/n

Haumenosanue
pazzenoB u
TeMy4eOHOoronpeMera

[MYCCTBOYACOB

ConepxaHneoOydeHus

EBI/II[BIILCHTGJIBHOCTI/IO6y‘IaIOI_HI/IXCH

Paznenl.BemecTBouXuMu4YecKuepeakmu

1.1

[loBTOpEHME
uyriryoiaeHue
3HAaHUMOCHOBHBIXPA3/I€II0
BKypcagkJjiacca

5

[lepuoanueckuiizakon.l lepronnueckascucTeMaxu
MUYCCKUXDIICMCHTOB

JI.11. MenneneeBa. CtpoeHue
ATOMOB.3aKOHOMEPHOCTUBHU3MEHEHUNCBONCTBXUM
MYECKUX AJIEMEHTOB MEPBBIX
TPEXTIEPUOIOB, KA, KATbIIUSIMMXCOSTUHEHU
BCOOTBETCTBUH

CII0JIO}KCHUEMAJICMEHTOB

Bl leproan4ecKonCUCTEMEUCTPOCHUEMUXATOMOB.
CTpoeHneBeIIeCTBA: BUIABIXUMUUECKOUCBSI3U. TUIl
BIKPUCTALTNYECKUX PEIIETOK,3aBUCUMOCTHCBOMCTB
BEIIECTBA OT THIA KPUCTALNTNYECKONPEIIETKUN
BUJIAXUMHYECKOHN CBS3H.

Knaccudukanus u
HOMEHKJIATYPaHEOPTAaHUYECKUX BEIIECTB.
XMMHYECKHIECBONCTBABEIECTB,0THOCIIIINXCS
Kpa3JIMYHBIMKIIACCAMHEOPTaHUYECKIX
COEIMHEHUI,T€HETUUECKAsICBA3bHEOPTaHNYECKUXB
CIIIECTB.

XapakTepru30BaTbXUMUYECKUEITEMEHTHITIEPBBIXTP
EXMEepUOI0B,KATUSUKAIBLHAIO UX MOJIOKEHUIO B
[Tepuonuueckoiicucreme/l.1i.MeHneneena.
KraccuduupoBaTh 1 Ha3bIBATEHEOPTAaHUYCCKHE
BEILECTBA U3yUYEHHBIXKJIACCOB.
OnuceIBaThOOIMEXUMUYCCKHIECBOMCTBA BEIIECCTB
Pa3JIMYHBIX KJIACCOB,IOATBEPXkIaTh CBOMCTBA
[IPUMEPaAMUMOJIEKYJIIPHBIXYPaBHEHUMX UMUUECKHIX
[pEaKIIUH.

OnpeaensaTbBUAXUMHUIECKONCBAZUUTHIT
KPHUCTAJUIMYECKON PEIIETKUBEILECTBRA.
[[porHo3upoBaTHCBOKCTBABEIIECTBB3aBUCUMOCTH
OTUXCTPOECHHUSI.
BricTpanBaThpa3BEPHYTHIENNCbMEHHBIENYCTHBIEOT
BETHICOIIOPOI

HanH(pOpMaLION3yuyeOHNKan
CIIPaBOYHBIXMATEPHUAIOB,IPAMOTHO




Xumuueckuiiaxcnepumenm:

/[emoncmpayuu.
03HaKOMJICHHUECMO/ICIIMUKPUCTAIUTMIECKUXPEILE
TOK

HEOPraHUYECKUXBEIIECTB—
MeTaUIOBUHEMETAIIOB(TpaduTanaimasa),
CJI0KHBIXBEIIECTB(XJIOpUIaHATPYUSA )

MCIIOJIb30BAaTbU3yYEHHBINIIOHATUMHbIANIIapaT
KypCaxuMuu

1.2

(OCHOBHBIE
3aKOHOMEPHOCTUXMMHUYEC
KUXPEaKLINI

Krnaccudukanus XHMHYECKUX
peaKuinopa3INYHBIMIPU3HAKAM(TIOYHCITYHCOCTa
BY y4acCTBYIOIIUX B
[PEaKIIMUBEIIECTB,I0TEINIOBOMYI (P (HEKTY,
[MOVM3MEHEHUIOCTENEHEMOKUCIEHUSIXUMUYECKUX AT
E€MEHTOB,

M0 0OPaTUMOCTH, TI0 YYACTHIOKATATIN3aTOPa).
JK30- U3HI0TEPMUYECKUE

[PEAKIINK, TEPMOXUMHUYECKUEYPABHEHUSI.
[TorsATHEOCKOpOCTUXUMHUUYECKOMpeakuu. I loHaTH
€0000paTUMBIX

1 HEOOPATUMBIX XUMHUECKUX

peakiusax. [ loHATHEOrOMOTE€HHBIXUTETEPOTEHHBIXP
eakuusx.[lonstueokaranuse.
[loHATHEOXMMUYECKOMPABHOBECUU. DAKTOPBI,
BIIMSIONINE HA CKOPOCTBXUMHUYECKOMN peakiuu U
MMOJI0KEHUEXUMHYECKOTOPABHOBECHS.
OKHUCIIUTEIbHO-BOCCTAHOBUTEIHHBIC

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUUUIIPUMEHATHITUIIOHATUAIIPUOIIICAHUHCBO
MCTBBEILECTBU UXIIPEBPALLECHUN.
KnaccupunupoBaTb XMMUYECKHEPEAKIIMU IO
[pa3IMYHBIM

[IpU3HAKaM. Y CTAaHaBJIMBAaTb3aBUCUMOCTbCKOPOCTH
XMMHUYECKON peakliMy OT Pa3INuHbIX(PaKTOPOB.

[ Iporao31upoBaTbBO3MOKHOCTH
[IPOTEKAHUAXUMUYECKUXITPEBPALLICHUMBPA3INYHbI
XYCJIOBHSX.
OnpenensaTboKuCIuTeNbBOCCTaHOBUTENTEBOBP.
CocTaBIAThIIEKTPOHHBIHOATAaHCPEAKITHH.

[ Ipon3BOINTHBBIUNCICHUATIOXUMUYECKUMYPaBHEH
VSIM.
'Y4yacTBOBaTbBCOBMECTHOMPAOOTEBIIAPEUITUTPYTITIE

BricTpanBaTbpa3BEPHYTHIENIMCEMEHHBIE




[PeaKIMU, IIEKTPOHHBIH0aTanc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHONPEAKITHH.
CocraBieHue YPaBHEHUHOKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIXPEAKIIUNA C HCIIOJIb30BAHUEM
METOa’IeKTPOHHOT00AIaHC a.
Xumuueckuiiaikcnepumenm:

/[emoncmpayuu.
VccenoBaHe3aBUCUMOCTUCKOPOCTUXMMUUECKOM
[PEAKIMK OT BO3JICUCTBUAPA3TUIHBIX(PAKTOPOB.
ONBITHL WILTIOCTPUP YOI ETPUMEPBIOKUCTUTENbH
0-BOCCTAaHOBUTEJIbHBIXPEAKIMM (TOpEHHE, pEaKIUU
Pa3JI0KEHUS,COSTUHECHHUS).

Bvruucnenus:
KOJIMUECTBABEIIECTBA,00bEMaMacCChIPeareHTOBUII
MITPOTYKTOBIIO

YPaBHEHUSAMXUMUYECKUXPEAKIUI

NYyCTHBIEOTBETHICOIIOPOU

Ha UH(OPMALMIO U3 YUeOHHUKA UCIIPAaBOYHBIX
MaTepHajIoB, IPAMOTHOUCIIONb30BAaTh NU3Y4YEHHBIN
MOHATUIHBIaNIapaT KypcaxuMuu

1.3

DIIEKTPOJIUTUYECKASTUCC
oLHaIs.
XUMUYECKUEpEaKIIun
BpacTBOpax

Teopust HIIEKTPOITUTHIECKOM TN CCOIUAIIHN.
JJIEKTPOJIUTHI

MHEDJICKTPOIUTH. KaTHOHBI, aHHOHBI.
MexaHI3MIUCCOLUAIIMMBEIIIECTB
Cpa3TMYHBIMABUIAMAXIMAYECKON

cBsi3u. CTeneHb AUCCOLUAIIHH.
CunbHbIeUCIa0bIEdIEKTPOIUTHI.
PeakiiuMMoHHOrooOMeHa. Y CoBHs

PackpbIBaTbCMBICTN3YYaEMBIXITOHSITHI,aTAKKECM
BICIITEOPUU

PIEKTPOIUTUYECKONANCCOUALINH.
OOBACHATHIIPUYNHBI
PIIEKTPONPOBOIHOCTUBOIHBIXPACTBOPOBBEIIECTB,
pa3ianyaTh Cliadble U CHIIbHBIEIIEKTPOIUTHI.
CocTaBnsAThypaBHEHUSIACCOIUAIIAN




MPOTEKaHMS PEaKIUii HOHHOTO OOMEHa,[IOJHBIE U
COKpaIlEHHBIE

MOHHbIEypaBHEHUApEaKI1il. CBOMCTBAKUCIIOT,0CH
OBaHUU U COJIEH B
CBETEIPEICTABICHUIHO003IEKTPOTUTHYECKONIICCO
nuanuy. KauecTBeHHbIE peaKIMMHA HOHBI.
IlonsTre o0 rugponuse conen. Xumuueckui
DKCcnepumenm:/lemoncmpayuu.

lccienoBaHue 3JIEKTPOIIPOBOJHOCTHPACTBOPOB
BEILECTB, POLIECCAIUCCOUNALUUKUCIIOT,
1eJ1049€ei
rcoJeii(BO3MOKHOKCIIONb30BaHHEBUI€OMAaTEepra
0B).

OIBIThL, WUTFOCTPUPYIOUIUE PU3HAKUTIPOTEKAHUS
[peaKuui HOHHOTO
oOmeHa(o0pa3oBaHHEOCa KA, BBICIICHHETa3a,00pa
30BaHUEBO/IbI).

PacniozHaBanue
HEOpPraHMYECKHUXBEIIECTBCIIOMOIIBIOKAUE€CTBEHHBI
XPEAKIUHHANOHBI.

VlabopamopHuliionvim.

3y4ueHne NpU3HaKoB
MPOTEKaHUAPEaKIMMMOHHOT000OMEHaBpacTBOpax
HIIEKTPOJIUTOB (¢ 00pa3zoBaHHEM
0CaJIKa,BblIeJIEHUEMTIa3a,00pa30BaHUEMBO/IbI ).

I Ipakmuueckaapaboma:

KHCJIOT, IIEIOYEi U COJIeH, ITOJTHBIC
M COKpalIEHHbIEMOHHBICYPAaBHEHUAXUMUYECKUX PEA
KIIMTMOHHOTOOOMEHA,KpaTKIE HOHHbIE YPABHEHUS
[IPOCTBIXPEAKIUI THIPOJIN3ACOJIEH.
XapakTepu30BaTh 00IME XUMUIECKIECBOWCTBA
BEILECTB PA3JIMYHBIX KJIACCOBHA OCHOBE TEOPUU
PIEKTPOJIUTUYECKONANCCOUMALIMU;;ITOATBEPKIATHC
BOMCTBAIPUMEPAMU MOJIEKYJIIPHBIX U
MOHHBIXYPABHEHUN XUMUYECKUXPEAKIIHIA.
PeraTe3kcriepuMeHTaIbHBIE3a/1aUUIIOTEME.
[InanupoBaThu

OCYIIECTBIIATbHAIIPAKTUKEX U
MHYECKHE
AKCIIEPUMEHTHI, IPOBOIUTHHAOIIOICHUS, IeTIaTh
BBIBOIBITIOPE3YJIbTATAM
AKCIIEPUMEHTA MPH MIPOBEICHUNIA00PATOPHBIX
OTIBITOB U MPAKTUYECKUXPAOOT.
CnenoBath npaBuiiaM 06€3011acCHOMPAOOTHI B
nmaboparopuu
[PUHCIIONH30BAHUMXUMUYECKOUTIOCYIBINOO0P Y0
BaHUS.
[IpOBOAUTH BBIUKUCIICHUS 10
XAMUYECKUMYPABHEHHUSIM.
'Y4acTBOBaTHBCOBMECTHOMpabOTE




Nel.PemenuneskcnepuMeHTaIbHbIX3a/1a4II0TEME.
Boiuucnenus:
[IOYpPaBHEHUAMXUMUYECKUX PEAKLIAN

BIIAPCHITUTPYIIIIC.
BbicTpanBaThpa3BEPHYTHICTUCHMEHHBICHYCTHBICOT
BETHICOIIOPOM
HarH(pOpMaUION3yIeOHUKAUAPYTUX

MCTOYHUKOB MHPOpMAIUK, B TOM uucielHTepHera

Hrtoronopaszneny

17

Pa3zpen2.HeMerasibInuXcoeANHEHUS

2.1 OO0mmas
XapaKTEPUCTUKAXUMHYIEC
Knx351eMeHTOBVIIA -
CPYIIIBL.

I"anorensr

O0masxapakTepucTuKaraioreHoB.Oco0eHHOCTH
CTPOEHHUSI AaTOMOB,XapAKTEPHbIE CTEIIEHU
okucieHus. CTpoeHne U GU3NICCKUe
CBOMCTBANPOCTHIXBEILIECTB—TAJIOI€HOB.
XUMHUYECKUE CBOMCTBA HA
mpuMepexiopa(B3auMoielicTBUeCMeTalTIaMU, HEM
eTaJIaMU, IIEJI0YaMHu ).

XmopoBogopoa. CosisiHast KUCI0TA, XUMUYECKHE
CBOIICTBA, MTOJTy4YEeHHUE,TPUMEHEHUE. JleficTBre
XJIOpa UXJIOPOBOAOPO/IA Ha OPTaHU3M

uenoBeKa. BaxHeHIMexX 10puIbIMMXHAX 0K ICHUEB
MPUPOIE.

Xumuueckuiiaxcnepumenm:

/[emoncmpayuu.
OnBITHLOTpaXKAOIUEPUZNUECKUEU

XUMUYECKHE CBOMCTBA raJOr€HOB U
MXCOETMHEHM(BO3MOKHOUCIIOH30BAHNE

OOBACHATHOOINE3aKOHOMEPHOCTH
BI3MEHEHHHMCBONCTBHEMETANIOBUMX COEIMHEHUI B
npezenax MaJbIXIEPUOJIOB U TIIaBHBIX
noarpynnllepuoauueckoil cucteMsl
XUMHAYECKHXDIIEMEHTOBCYIETOMCTPOCHHS
MXaTOMOB.

XapakTepu30BaTh PU3UIECKUE
MXHMUYECKHECBOMCTBAIPOCTHIXBEIIECTBIAJIOTCHOB
(HanpumepexJsiopa) u

CJIO’KHBIX BEILECTB (XJIOPOBOAOPOAA,XJIOpHUIA
HATpHUs), CIIOCOOBI UXIIOTYyYEHUSs], IPUMEHEHUE U
3HAYEHUEBIPUPOJIEH KUZHUUYEIIOBEKA.
OmnpenensTbXI0pUI-HOHBIBPACTBOPE.
[T1aHupOBaTHUOCYIIECTBIATbHAIPAKTUKEXUMUYEC
K1

HKCIIEPUMEHTBI,TPOBOIUTHHAOIIOIEHUS,
eNaThBBIBOIBIIOPE3YIIbTaTaM




BHJIEOMATEPHAIIOB).
O3HaKOMJIEHHECOOPa3LIaMUXJIOPHI0B(TaI0OTeHHU IO
B).

VlabopamopHultionvim.
113yueHnecBonCTBCOIAHOMKUCIOTHL. [ IpoBeneHIe
KAuEeCTBEHHBIX PEAKIUNHAXIOPUI-UOHBI.

! Ipakmuueckaapaboma
No2:TTonmy4eHneCOITHOUKHCITIOThI, U3yYeHUEEECBOM
CTB.

\Boiuucnenusi:

M0 YpaBHEHUSIM XUMHYECKUX
[peaKIuii,ecImoIMHN3PEareHTOBAaHBU30BITKE

DKCIIEPUMEHTA TIPH
MPOBEICHUNIA00PATOPHBIXOMTBITOBUITPAKTHYECKUX
pabor.
CrnenoBaThIpaBrUIaMO€301aCHONPAOOTHIBIIA0OpAT
opuun
MIPUUCIIOIH30BAHUUXUMUYECKOUITOCYABIIO00PYI0
BaHUSI.
BbicTpanBaThpa3BEPHYTHICTUCHMEHHBICHYCTHBICOT
BETHICOIIOPOM

Ha MH()OPMAIIMIO U3 YUCOHHUKA UCTIPABOYHBIX
MaTepHajoB,
PaMOTHOUCIIOIb30BAThU3YUCHHBIHTIOH A THIHBIH
anmapaTKypcaxuMuu

2.2

OO0mast
XapaKTepUCTUKAXUMUYEC
KHX?JIEMEHTOB
VIA-rpynmner.Cepan
e€CoeIMHEHUS

O0m1as XxapakTepucTuka 3J1eMeHTOBVIA -

rpynmbl. OcCOOEHHOCTUCTPOSHUSATOMOB, XapaKTEePH
bICCTETICHU

OKUCIICHUS.

Ctpoenue u GU3HIeCKue CBONCTBAIIPOCTHIX
BEILECTB — KUCIOpOAa U

cepbl. AJUTOTPOTTHBIEMO TN (PUKAITUUKUCIIOPOIAUCEP
bl. XMMUYECKUECBONCTBACEPDIL.
CepoBoA0pOI,CTPOCHUE, PU3HUECKUEUXUMUYECKU
ECBONCTBA.
OKCHIBICEPBIKAKITPEICTABUTEIIUKUCIOTHBIXOKCH/T
OB.

CepHasikuciora,pu3nuecKuen
XMMHUYECKHEeCBONCTBA(00IIHEKaK

OOBACHATHOOIINE3aKOHOMEPHOCTUBH3MEHEHUHCBO
ICTB3JIEMEHTOB

VIA-
PYNIBIMUXCOETUHEHUNCYUETOMCTPOCHUSUXATOMO
B.

XapakTepu3oBaTh HU3NUECKUE UXUMHUECKUE
CBOMCTBA MPOCTOTOBEIIECTBA CEPHI U €&
COeTMHEHUI(CEepOBOAOPO/1a,0KCHI0BCEPHL,CEPHOIK
MCJIOTHI, CyTb(})ATOB), CIOCOOBI HXITOTYUYEHUS,
[MPUMEHEHUEN 3HAaUCHUE

B IIPUPO/IE U )KU3HU

yenoBeka. OnpenensThHATnIHeCynb(ar-
MOHOBBPACTBODPE.
OOBACHATHCYIIHOCTHIKOIOTUIECKIX




[IpeICTaBUTEINS KJlacca KUCIIOT
ucnenudpuieckre). XuMuuecKruepeakiuu,1eKaru
€ B OCHOBE
[POMBIIIIIEHHOTOCIIOCO0AN 0Ty YeHUSICEPHONKUCIIO
THI.

[ Ipumenenue.ConucepHONKUCIOTHI,
KaueCTBECHHAsIpEAKIMsIHACYIb(AT-HOH.
HaxoxnenuecepblneécoeIMHEHUUBIPUPOI€. XUM
MYeCcKOe3arpsi3HEHUEOKPY KAIOILEHCPEIbICOSIHE
HUSMU
CepbI(KUCIOTHBICI 0K IM,3ar PI3HEHUEBO3/1yXa U
BOJOEMOB), CIIOCOOBI €rONPEOTBPAIICHHUS.
Xumuueckuiiakcnepumenm:

V[emoucmpayuu:
O3HaKoOMJIEHHECOOpa3LIaMUCEPbINEECOETUHEHUSIM
1(BO3MOKHOHCIIOIH30BAHUEBUACOMATEPUATIOB).
Hab o ieHuenporieccao0yriimBaHusicaxapanoaaei
CTBHEM

KOHIIEHTPUPOBAHHOWCEPHOMKHCIIOTHI.
VlabopamopHvie onvimul: I3ydeHne XUMHUUECKUX
CBOICTBpa30aBICHHOWCEPHOUKHUCIOTHI.
[TpoBeneHNe KaueCTBEHHON peakiuy Hacyab(art-
MOH U HAOJII0/IeHUE MPU3HAKAEENPOTEKAHUS

po0JIeM,CBA3aHHBIXCTIEPePaOOTKONCOeTMHEHUICE
DB
[T1aHupOBaTHHOCYIIECTBIATEHAIPAKTUKEXUMUYEC
K1e
HKCIIEPUMEHTHI,TPOBOIUTHHAOIIOICHH S, IENIATh
BBIBOJIBITIOPE3YJIbTaTAM

HKCIIEPUMEHTA.
CrnenoBaThIpaBruIaMO€301aCHONPaOOTHIBIIA0OpAT
OpHUH
[PUHCIIONB30BAHUMXUMUYECKOUIIOCYIBINOO0PYI0
BaHMUSI.
[Ipon3BOIUTHBBIUNCICHUATIOXUMUYECKUMYPaBHEH
HSTM.

crionb30BaTh MPH BBHITTOTHEHUNYYEOHBIX 3a/IlaHUN
TEKCTHl y4eOHUKA,CTIPABOYHBIE
matepuaibl(Ilepuoanueckyto cuctemy
xumudeckuxajiemeHToB 1. Y. Menjeneena,
Ta0JIMIypaCTBOPUMOCTH KUCIIOT, OCHOBAaHUN
MCOJIEN B BOJIE, DJIEKTPOXUMHUYECKUI
PSAAHATPSKESHUITMETAIIOB).

cnionb30BaTh MPUBBITOIHEHUNYYEOHBIX 3a/1aHUN
U B IIPOLIECCEUCCIIE0BATENBCKOI
NesITeTbHOCTHHAYYHO-TIOMYIISIPHYIO

U TEPaTypyXUMHUECKOT0COIePKAHHS,CIIPABOYHBIE
MaTepHaibl, pecypcsilHTepHETA




2.3

OO61mas
XapaKTePHUCTUKAXUMUIEC
KIX?JICMEHTOB
'VA-Tpynisl.
A3oT,(hocopunxcoe e
HUS

OO01mast XapakTepuCTHKA SJIEMEHTOBV A -

rpymibl. OCOOEHHOCTUCTPOCHUAATOMOB,XapAKTEPH
BICCTETICHU

OKHUCIICHHSL.

IA30T, pacipoCTpaHEHHUE B
npupoe,puznyeckruenxuMuyeckrecBoiicrsa. Kpyr
OBOPOTA30TaBIPUPO/IE.

AMMHaK, ero Gpu3n4ecKue 1
XMMHYECKHECBOICTBA, MTOITyIeHUEHIIPUMEHEHHE.
Cousin aMMOHMSL, UX (PU3NYECKHE
MXUMUYECKHECBONCTBA, IpUMeHeHne. KauecTBeHHa
s peaklysl Ha HOHBIAMMOHMSL.

IA30THAsI KHCIOTAa, €€

nosyueHue, pu3nyecKuenXuMHUIeCKuecBoiicTBa(0o
[IMEKAKIIPEICTAaBUTEISIKIIacca

KuciIoT ucnenuduueckue).lcrnonp3oBanue
HUTPATOB U COJICHAMMOHHSI B KAUeCTBE
MUHEpaJIbHBIXyI00peHnil. Xumuueckoe
3arps3HEHUEOKPYKAFOIIEH CpelIbl
COEMHEHUAMHUA30Ta(KUCIOTHBIE0K /11, 3arpsI3HEH
MEBO3/1yXa,I0YBBIBOJOEMOB).
docdop,amnorponHsieMogudukanudocdopa,
(buznueckue u
xuMudeckuecBoiicta.Oxcunpochopa(Vu
dbochopHaskucIoTa, pu3nIeCKueH

OOBACHATHOOIINE3aKOHOMEPHOCTUBH3MEHEHUHICBO
1ICTB3JIEMEHTOB

VA-
IPYNIBIMUXCOEAMHEHUNCYUETOMCTPOCHUANXATOMO
B.

XapakTepu3oBaTh (pU3nUecKue
MXUMHYECKHECBONCTBAIIPOCTHIXBEIIECTBA30TA U
dbocdopa 1 UX coeTMHEHUI(aMMHaKa, CoJier
aMMOHIUSI,a30THO

KHCJIOTBI, HUTPATOB,0Kkcuaadochopa(V)u
docdopHoii KHCcTOTHI,PochaToRB),crIOCOOBI UX
MOJIy4YeHUsl, MPUMEHEHUE U3HAUYCHUE B IPUPOJIE U
PKU3HU dentoBeka.OnpenesiTh HOHbI aMMOHHSI |
(dhocdar-uoHBIBpacTBOpE.
OOBACHATHCYITHOCTHIKOJIOTHUECKUXITPOOIIEM,
CBSI3aHHBIX c HAXO0XICHUEMCOETUHEH U]
azotandochopa

B OKpY’Karouien

cpene. I lTaHnpOBaThHOCYIIECTBIATHHAIPAKTUKEX U
MUYECKHE

AKCIIEPUMEHTEHI, IPOBOIUTH HAOJIOICHHMSI, IETATh
BBIBOJIBITIOPE3YIbTaTAM

DKCIIEPUMEHTA TIPH
MPOBEICHUMIA00PATOPHBIXOMBITOBUIIPAKTUYECKOM
paboTHI.

CrnenoBaThpaBHIaMOe30MacHON
paboThIBIAOOpaTOpUH




XHMHUYECKHE CBOMCTBA,
nonyuenue.Vcnons3zoBanue gocharos B
Ka4eCTBEMUHEPAIbHBIXYI00PEHUH.
Xumuueckuiiaikcnepumenm:

/[emoncmpayuu.
O3HakoMJIEHHEC(PU3NIECKIMICBOMCTBAMUA30TA,
docdopa

M UX COeIMHEHUN (BO3MOKHOUCIIOIBb30BaHNE
BHIeOMaTeprasioB). O3HaKOMIIEHHECOOpa3iaMuaso
THBIXU()OCHOPHBIXYTOOPEHHIA.
[Tony4yenue,cobnpanue, pacro3HaBaHUEUN3yYCHHE
CBOIiCTBaMMHaKa.

B3auMonelcTBie  KOHILIEHTPUPOBAHHOMA30THOW
KHCIIOTHI c MEIbIO
(BO3MOYKHOUCIIOJIb30BAaHUEBHI€OMATEPUAIIOB).
Vlabopamophuie onvimoi.: IIpoBenenue
KaueCTBEHHBIX PEAKIIMHA MOH aMMOHHUS U
(docdar-uoH,
MU3Yy4YEeHUENPU3HAKOBUXIIPOTeKaHUs. [ [pakmuyeck
aspaboma
Ne3:TTonyyeHneaMmuaka,u3y4eHUEETOCBONCTB.
\Boiuucnenusi:

MOypPaBHEHUSMXUMUYECKUX PEAKIIUIA

[PUMCIIOIH30BAHUUXUMHUYECKOUIIOCYABINO00P Y0
BAHMSI.

[ [pon3BOIUTEBBIYMCIICHUSTIOXUMUYECKUMYPABHEH
VSIM.

lcrionp30BaTh NP BHIIOTHEHUNYYEOHBIX 3a/1aHUIH
TEKCThI yueOHUKa,CIIPaBOYHbIE
MaTepUabl(IEPUOANUECKYIO CUCTEMY
xumuueckuxinementos/[.Ml.MeneneeBa,radbnuiy
PacTBOPUMOCTH KHCJIOT, OCHOBAHHUI UCOJIEHN B
BOJIE, SJIEKTPOXUMHUYECKUI
pSAAHANPSKECHUIMETAIIOB)




2.4

OO61mas
XapaKTepUCTUKAXUMUYEC
KHX3JIEMEHTOB

[V A-rpynmsi.

Yraepoau

KpEeMHUU, U
MXCOEIMHEHUS

OO01mas xapakTepucTrka 3meMeHTOBIVA-

rpynnbl. OCOOEHHOCTUCTPOSCHUSATOMOB, XapaKTEePH
bICCTCTICHU

OKHCJICHHUS.

'YTI1epo1, a0 TpOITHBIEMO U UKALIUN, PACTIPOCTPA
HEHUE B

npupoie, PU3NIeCKUeUXMMIYECKHECBONCTRA.

A ncop6uus. KpyroBopoTyriiepoiaBnpupoe.
Okcuaplyraepoaa,ux pu3nuecKuen X MMHIeCKUECBO
HCTBa, JICHCTBHE

Ha 'KUBBIC OPTaHU3MBI, TIOJTy4YECHUE

MITPUMEHEHHEe. DKOJIOTHYeCKUETPOOIeMbl,
CBSI3aHHBIE C
okcugomyriepoaa(lV),runoresarnobansHoronore
TUICHHSI KJIIMMATa, ITAPHUKOBBIMA(PQEKT.

YrosibHas KUCI0Ta U €€ COJIH,
MX(PU3NIECKUENXMMUIECKNECBONCTBRA, TOTyYeHUE
MIIPUMEHEHUE.

KadecTtBeHHas peakiius Ha KapOOHaT-

nonbl. lconp3oBaHnekapOOHATOB
BOBITY,MEIUIIUHE, IPOMBIIIIICHHOCTHHCEIbCKOMXO
3SICTBE.

[lepBOHAYAILHBICTIOHSATHS
000praHNYeCKUXBEIIECTBAXKAK

0COETMHEHUSIX yTiepoia(MeTaH, TaH,

OOBACHATHOOIINE3aKOHOMEPHOCTUBH3MEHEHUHICBO
1ICTB3JIEMEHTOB

[VA-
IPYNIBIMUXCOEAMHEHUNCYUETOMCTPOCHUANXATOMO
B.

XapakTepu3oBarh (pU3nUecKue
MXMMHYECKHECBONCTBAIPOCTHIX BEIIECTBYTIIEPOAA
1 KPEMHHUS U UX COEAMHEHUN(OKCHIOB yIIIepo/ia,
YTOJIBHOM KHUCIOTHL,KApOOHATOB,0KCHIAKPEMHUS,
KPEMHUEBOM KUCIIOTHI, CHITUKATOB),CIIOCOOBI UX
MOJTy4CHUS, TPUMEHEHUE
M3HAYCHUEBIPUPOICHKU3HNYETI0BeKa. OOBACHATh
[IPUYUHHO-
CJIe/ICTBEHHYIOCBSI3b:CTPOCHHUEBEIIECTBA— CBOMCTB
a

— TpPUMEHEHHUE — Ha TIPUMEPAXCOEeTUHEHUIN
yriaepoaa u kpemuus.OnpenensarbkapOoHat-
MCUIIMKAT-HOHBIBPACTBOPE.

OOBACHATDH CYLTHOCTh SKOJIOTMUECKUXIIPOOIIEM,
CBSI3aHHBIX C
HaX0X/IEHUEMYTJIEKUCIIOrora3aBoKpyxatomieiicpe
ne. llonTBep>kaaTh 0COOEHHOCTH
COCTaBaOPraHUYECKUX BELIECTB
[PUMEPAMUTIPOCTHIX COSAMHEHUN (METaH,
STaH,dTUJIEH, alleTUJIEH, 3TaHOJI,

TIIAIEPHUH, YKCYCHAs KHCIIOTA),B3aUMOCBSI3b
HEOpraHMYECKUXCOEUHEHUYTIIepoaan




ATUJICH,AlleTHIICH,3TaHOJI, [NIMIIEPUH, YKCYCHASKUCIT
oTa).

[ [pupOoIHBICMCTOYHUKUYTIIEBO10POI0B( YT 0JIb, IpU
[POIAHBII
ra3,He(pTh),MPOYKTHINXTIIEpEpaOOTKU(OEH3NH ), X
[POJIBLBOBITYH MPOMBIILICHHOCTH.

[TonsiTue 0 OMONOTHYECKU

Ba)KHBIXBEIIECTBAX XKHPaAX,0€IKaX, yriaeBo1ax—
MUXPOJTUBKU3HIYEIIOBEKA.
MatepuanbHOCEAMHCTBOOPTAHHUECKUXHU
HEOPraHUYECKUXCOCTNHEHUH.

KpemHuuii, ero ¢pusznueckue
MXUMUYECKUECBOMCTBA,TI0TyYEHUCUTIPUMEHEHHE.
CoeqnHeHNs

KpeMHUsIBITpupoae. O0muenpeacTaBicHus
obokcuaekpemMuus(IV)uKkpeMHUEBOUKHUCIIOTE.
CHIIMKATBL,UXUCIIOJIb30BAHUEBOBITY, METUIIUHE, TP
OMBIIIIEHHOCTH.
BaxxHelmurecTpouTeIbHbIEMaTEPUAIbl: KEPAMUKA,
CTEKJIO,IIEMEHT, OCTOH,

pkes1e300eToH. [Ipob61eMbI0e3011acHOTOMCITONH30BA
HUs
CTPOUTENLHBIXMATEPUATIOBBIIOBCETHEBHOMKU3HU.
Xumuueckuuxcnepumenm:

/[emoncmpayuu.
MoaeInKpUCTAIITNYECKUXPEILIETOK

OpraHNYeCKUXBEIICCTB.
OnuceiBaTh PoOib OEIKOB, KUPOB

MyTJIeBOI0BB() YHKIIMOHUPOBAHUIKABBIXOPTaHU3M
OB, COCTaB
[PUPOTHBIXUCTOYHUKOBYTIIEBOIOPOIOB, UXPOJIb
BOBITYH MPOMBIIIIEHHOCTH.
[TpOBOANTHBBIYUCICHUSATIOYPABHEHUSIMXUMHUECKU
XPpEaKIu.
[[1aHIPOBATHUOCYIIECTBIATHHAIIPAKTUKEXUMUYIEC
KIe

AKCIIEPUMEHTHI, IPOBOIUTH HAOIOACHHUS, IC)IATh
BBIBOJIBITIOPE3YIbTATAM

DKCIIEPUMEHTA TIPH
MPOBEICHUIIA00PATOPHBIXOMBITOBUIIPAKTUYECKUX
pabor.
CrnenoBathpaBriiaMOe30nacHONPaOOTHIBIA00PAT
opuun
[PUHCIIONH30BAHUMXUMUYECKOUIIOCYIBINOO0PYI0
BaHUSI.

Vcrionb30BaTh MPU BHITOTHEHUNYYEOHBIX 33 JaHUI
TEKCTHI y4eOHUKA,CITPABOYHBIC
matepuainsi(Ilepuoanueckyro cuctemy
xumudeckuxanemenToB . . Meneneena,
Ta0JIUIypaCTBOPUMOCTH KUCIIOT, OCHOBaHUMN

M COJIEUBBOAE,ICKTPOXUMUYECKUNPST
HATPSKEHUHMETAIIIOB)




anmasa,rpadura,pymiepena.

O3HaKOMJICHHE C ITPOLIECCOM
a71copOMUPacTBOPEHHBIXBEIIECCTB
AKTHBUPOBAHHBIMYTJIEMHYCTPOICTBOMIIPOTHBOra3
a.

O3HaKOMJIEHUE C IPOAYKIMECHCUITUKATHON
poMbllIeHHOCTH(Buneomarepuast:
CUJIMKATHASIITPOMBIIUIEHHOCTb ).
Mo1enMMOoIeKyI0praHMYeCKUXBEIIECTB.
VlabopamopHuuviiionvim:

[Tony4yenue,cobnpanue, pacro3HaBaHUEUN3yYCHHE
CBOICTB YIJIEKHCIIOrOrasa.

[IpoBeneHNe KaueCTBEHHBIX peaKIMiiHa KapOOHaT
M CHIJIMKAT-UOHBI
MU3Y4YEeHUEIPU3HAKOBUXIIPOTEKaHUs. [ [pakmuyeck
uepabomul:

Ne4 TlonydyeHneyriaekuciorora3a,i3y4eHueerocBo
MCTB.

Ne 5. Pemienne
AKCIIEpUMEHTANIbHbIX3aaunoreMe«BaxkHeimene
METaJITIBINUXCOSTUHEHMSD)

\Boiuucnenusi:
MOYpPaBHEHUSIMXUMUYECKUX PEAKITUN

Hrtoronopazneny
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Pa3zgen3.MeTaLILINUXCOSTNHECHUS

3.1

OO0I1IMECBONCTBAMETAILIIO
B

OO01mast XapakTepUCTHKA XUMUIECKIUXAIIEMEHTOB—
METaJUI0OBHAOCHOBAHUMUXIIOJIOKEHHUS B
[leproInuecKOi CUCTEMEXUMUYECKUXITIEMEHTOB
/.. MenneneeBauctpoeHns1aToMOB.CTpoeHHUE
MeTau1oB. MeTauinuecKkasCBsI3bUMeTaIITnYeCcKast
KpUCTAJIINYECKAsPEIIETKA.

DNEKTPOXUMHYECKUN Psi/i HAPSHKEHUHMETAIIIIOB.
du3nuecKkrue 1 XUMUYECKHUECBOICTBA METAJIOB.
O6mume criocoosinonyyenus MetauioB.[lonsTue
0 KOpPpPO3UU METAIIIOB,
OCHOBHBICCIIOCOOBI3AIIUTHIIX OTKOPPO3HH.
CrinaBel(CTallb, 4yTyH, JIOPATIOMUHUN,0pOH3a) U
WX PUMEHEHHE B OBITY HITPOMBIIIUICHHOCTH.
Xumuueckuiakcnepumenm:

/[emoncmpayuu.

OOpa3ibl MeTauIoB U criaBoB.M3yuenue
[Pe3yIbTaTOB
KOPPO3UHUMETAITIOB(BO3MOKHOUCITOIE30BAHUEBH
eoMaTepHaoB).

VlabopamopHuvleonvimul:
O3HakoMIIeHHECOOpa3IIaMIUMETAIIOBUCIIIIABOB, UX
(h13MUECKUMHUCBONCTBAMH.

PackpbIBaTh CMBICI U3y4aE€MBbIX
MOHATUHHIIPUMEHATHITUIIOHATUAIIPUOIICAHUHCBO
MCTBBEILIECTBU UXIIPEBPALLECHUN.
OOBACHATHOOLME3aKOHOMEPHOCTHB U3MEHEHUU
CBOMCTB 3JIEMEHTOB-
METaJIJIOBUMXCOCINHEHUNCYYETOMCTPOCHUANXATO
MOB.

XapaKTepu30BaTbCTPOCHUEMETAIIIOB,001111e
(u3nyecKrue 1 XUMHUYECKUECBOWCTBaMETAILIIOB.
XapaKkTepu30BaThOOIINECTIOCOOBITONyYEHUAMETAT
UI0B.

OnuchIBaTHCIIOCOOBI3AIUTHIMETAIIIOBOT
KOPPO3HHU.

CrnenoBath npaBuiaM 6e301acHONPabOTHI B
nmaboparopuu
[PUMCIIOIb30BAHUUXUMHUYECKOUIIOCYABINOO0PY A0
BaHUS.

[ Ipon3BOINTEBBIUNCIICHHUS

10 YPaBHEHUSM XUMHUYECKHUX PEAKIINM,eCIu Oa1H
13 PEareHTOB COAECPKUTIIPUMECH.
'Y4acTBOBaTbBCOBMECTHOMPAOOTEBIIAPEUITUTPYTITIE

I/ICHOJ'II)?,OBaTBHpI/IBI)IHOJ'IHGHI/H/I
y‘Ie6HLIX3aHaHHﬁTeKCTLIyqe6HHKa,




\Bviuucnenus:
110 YPaBHCHMSIM XUMHYECKUX PEaKIUi,eCIIi OaH
13 peareHTOB COJIEPKUTIPUMECH

cripaBouHble MaTepuanbl([lepuonuueckyro
cuctemMy XxumudeckuxasiemeHTon . U.
MemneneeBa, TaOJIUIypacTBOPHUMOCTH KUCIIOT,
OCHOBAHMU MCOJIEHBBO/IC,IJICKTPOXUMUYECKUI P
HaIPsHKEHUHMETAIIIOB)

3.2

BaxueimueMeTalIbIMUX
COECIMHEHUS

16

[1le1ouHbIEMETaIIIBI: IIOJI0KECHUE
BlIeprnoanvecKorCHCTEMEXUMUYECKUXDIIEMEHTOB
JI.1. Menpeneena,
CTPOCHUEHUXATOMOB,HAX 0K ICHUEBIIPUPO/IE.
dusnyeckue 1 XUMUUYECKHE CBOMCTBA(HA pUMEpe
HaTpUsI U KaJus).
OKCUIBIUTUAPOKCUIBIHATPUSUKATIUS.

[ [pruMeHEHNEIIETIOYHBIXMETATUIOBUNX COEIUHEHHMIA.
[[{e104HO3EMENBHBIE METAIIBI MAarHUM MKaJIbIHM:
MOJIOKCHHUE B
[IeproInuecKONCUCTEMEXUMUYECKUXITIEMEHTOB
J.1.MenneneeBa,cTpOEHUENXATOMOB,HAX 0K ICHU
e B npupoje. Pusznueckue
MXUMHYECKIECBOMCTBAMAT HUSIH

Kaablus. Baxueiimnine
COCTMHEHUSIKATBIUSI( OKCHUT, THAPOKCH]T,con ). JKéc
TKOCTb BOJIbI U CITIOCOOBI €€yCTpaHEHUSI.
AJTIOMUHHH:TIOJIOKEHHE

Bl lepnoanyeckonCUCTEMEXUMUYECKUX

OOBACHATHOOILME3aKOHOMEPHOCTUBU3MEHEHU T
CBOMCTBAJIEMEHTOB-
METaJUIOBUMXCOEJMHEHUIBIPYIIaXCy4yETOMCTPOE
HUSIXAaTOMOB.

XapakTepu30BaTh GU3NUECKUE
MXUMUYECKHECBOMCTBAIIPOCTHIXBEIIECTBMETAIIIOB
U X COEMHEHHUH (OKCHIOB,I'HPOKCUIOB, COJIEH),
CIIOCOOBI MXITOJTYYSHHSI, IPIMEHEHIEH 3HAYCHUE

B IIPUPOJE U KU3HU
YeJI0BEKa. Y CTaHABIMBATHIIPUYHMHHO-
CJIEZICTBEHHYIO CBSA3b: CTPOCHHEBEIIECTBA —
CBOMCTBAa — IPUMEHEHHE —
HalpUMepaxu3ydaeMbIXBEIECTB.
Pacro3HaBaThCIIOMOIHIOKAYEeCTBEHHBIX PEAKITHIA
MOHBIMETAIJIOB:MAarHUS,
KanbLus,anfoMuHMSL, InHKa, xene3a(Il)mxenesa(11D)
.menu(1D).

/loka3piBaTh amMm(poTepHbII
XapaKTePOKCHIOBUTHIPOKCHIOBATIOMUHUSAN
[TUHKA.




sneMmenToB/l.1.MeHieneeBa,cTpoeHMEaTOMA, HAXO
PKIICHUEBIIPUPOJIE.
DU3HYECKUEHXUMUUCCKHNECBONCTBAATIOMUHUS.
AMQoTepHbIe
CBOMCTBAOKCHIAUTUIPOKCHUIAATTFOMUHUSI.
PKenezo:nonoxxenuesllepuognyeckoicucTeMexXum
MYCCKUXIICMCHTOB

JI.. MenneneeBa, CTpOCHUE aTOMa,HaAXOXKJICHHUE B
npupoje. Puznueckre NXUMHIECKUE CBOMCTBA
bKelesa.
Oxcuaplruapoxcuasimcommkenesa(ll)mxenesa(1ll
), X COCTaB, CBOWMCTBA U NONyuyeHUE. Xumuueckui
aKcnepumenm:/lemoncmpayuu.
Oco0EHHOCTHB3aUMOACHCTBUAOKCH JaKAIbITUS
HaTpUs c
(BO3MOXHOMCIIOJIb30BAaHUEBUICOMATEPHAIIOB).
OkpalliiBaHHeTIIAMECHUMOHAMUHATPUSI, KT UK AT
bIHsI(BO3MOYKHOUCITOIB30BAHUE
BUIeoMaTepHraiioB)lccienoBanre cBOMCTB
kécTkoM Boakl.IIpouiecc ropenus xenesa B
KHCII0pO/1€(BO3MOXKHO
VCIIOJIb30BAaHUEBUIEOMATEPHAIIOB).
VlabopamopHvleonvimul:
[IpoBegeHNEKaUYECTBEHHBIX
[peaKIitHanOHBI(MarHUS, KaJTb LIS, ATFOMUHUS,

u

BOJIOH,.

[T1aHIPOBATHHOCYIIECTBIATHHAIPAKTUKEXUMUYIEC
KHe

AKCIIEPUMEHTHI, IIPOBOIUTHHAOIIIOICHUS, IeTIaTh
BBIBOIBITIOPE3YIbTATAM

DKCIIEPUMEHTA TIPH
MPOBEICHUMIA00PATOPHBIXOMTBITOBUITPAKTHYECKUX
paboT.
CrnenoBaThIIpaBrUIaMO€301aCHONPAOOTHIBIIA0OpAT
opun
[PUKCIIOIH30BAHUUXUMUYECKOUITOCYABIHO00PYI0
BaHUSI.
[Tpon3BOANTHBBIYUCICHUATIOXUMUYECKUMYPABHECH
VSTM.
Y4acTBOBaThBCOBMECTHOWPAOOTEBIIAPEHUITUTPYIIIIS

BricTpanBaThpa3BEPHYTHIENHCHbMEHHBIEHYCTHBIEOT
BETBHICOIIOPOM

Ha THPOPMAIUIO U3 yUYeOHHKA UCTIPAaBOYHBIX
MaTepUasos,
PaMOTHOUCIOJIb30BAThU3yYEHHBIMIOHATHITHBIMAI
rnapar KypcaxuMuu




LuHKa, sxenesa (II) u xenesa (111),
meu(1l),onrucannenpu3HaKoBUX

MPOTEKAHUS.

HccnenoBanue aMm(pOTEPHBIX CBONCTBIUAPOKCH 1A
QIIOMUHUS U TUAPOKCHIALIMHKA.

I Ipakxmuuecxuepabomol:

Ne 6. JKEcTKOCTh BO/IBI M METO/IbI €€YCTPAaHEHUS.
No 7. Perienue skcriepuMeHTaIbHbIX3a1a4
noTemMe«BaxxaeHnneMeTaJIBINUX COCAUHCHUS.
\Boiuucnenus:

110 YPAaBHEHUSIM XUMHUYECKUX
[peaKINi,eCIIMOIMHN3PEareHTOBIaHBU30BI TKEHITHAC
0JIEPKUT PUMECH;
MacCOBOMOJIMBBIXOIAPOAYKTA

[peaKIu

Toronopasaeny 20

Pa3nesnd4. XuMusinokpyskaomasicpena

4.1 [Xumusau 3 BemecrBaumaTepralibIBIIOBCETHEBHOMKU3HU XapakTepru30BaTbPOIbXUMUN
OKpY’Karolascpeaa yenoBeka.be3onacHoencnonb30BaHNe BEIIECTB U [B Pa3IMYHBIX cepax AesITeIbHOCTHIIONCH,

XUMUYECKUXpeakiuid B ObITy. [lepBas momomipb
MPUXUMHUYECKUX0KOTaXUOTPABICHUSX.
XHMHYECKOE3arpsA3HEHNEOKPYKAOIIEeH
cpensl(TipeienbHas I0MyCTUMAs

OCHOBHBIE BEII[ECTBA
MMaTepUabl, TPUMEHIEMbICB)KHU3HUCOBPEMEHHOTO
geoBeKa.

OOBACHATHYCIIOBUSOE30ITACHOTO
MCITOJIB30BAHUABCIICCTBUXUMHUYCCKUX




KOHIICHTpaLUsSIBEIIeCTB. POIbXUMHUHB pellIeHUN
PKOJIOTHUECKUX MpobieM. Xumuueckui
9Kcnepumenm:/lemoncmpayuu.
M3ydyenneobpazioBMaTepuasoB
(cTeKJ10,CIIIIaBBIMETAIUIOB, I0JIMMEPHBIEMATEPU AL
b1)

peaKuiiBOBITY.
AHQJIN3UPOBATEUKPUTUYECKUOLICHUBATh
MH(POPMALIUIO O
BIMSIHUUIIPOMBIIIIICHHOCTH,CEJIbCKOT0X0351ICTBa, T
paHCIIOPTaKIP.HACOCTOSHUE

OKpY’KaroIIEeHCPeIbl.

'Y MeThOKa3bIBaThIIEPBYIOTIOMOILb
MPUXUMHUYECKUXO0KoraxuorpasieHusx. I lpuaumars
ydacTue B 00CYKICHUUIPOOIEM XUMUYECKON 1
HKOJIOTMYECKOMHAIIPABICHHOCTH, BBICKAa3bIBATHCOO
CTBEHHYIO ITO3UIUIO 110 TIpo0IeMe UIpeaaraTh
BO3MOKHBICIIYTHEE

pereHus

[IporpamMmme

Hroromnopasneiny: 3
PesepBHOEBpeMs 3
OO11ee YHCII0 YacoB 10 68
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