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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMITETCHIIMH KOMIIETCHITUHT
1. VK-1 VK-1.2 Pa3pabarbiBaeT v |3HaHMsI: 3HAET, KaK pa3padaTelBaTh U
Cnocoben COJIepXKATEINBHO apryMeHTHPOBATh CTPATETHIO / BAPUAHTHI PEIICHUS
OCYILIECTBIISITh  |apTyYMEHTUPYET poOJIEMHOI CUTyallul Ha OCHOBE CUCTEMHOT'O U
KPUTHYECKUI CTpaTeTuIo / BapyuaHThl  |MEKIUCLUUIUIMHAPHOTO II0IX010B, KPUTHYCCKOIO
aHanus pelenus npodIeMHON  |aHaJIM3a HCTOYHUKOB MH(OPMaLMK ¥ OLIEHUBATh
pOoOJIEMHBIX CUTYyaIlMH Ha OCHOBE MOCJIEACTBHS BO3MOXKHBIX PELICHUI
CUTyal i Ha CHUCTEMHOTO U YMeHHsI: YMeeT pa3padarbiBaTh U apryMEHTHPOBATh
OCHOBE MEKIUCIUIIMHAPHOTO  |CTPATErHio / BADUAHTHI PEILEHHS TPOOIEMHOM
CUCTEMHOTO OXOJ0B, KPUTHYIECKOTO |CUTYalluh Ha OCHOBC CUCTCMHOI'O 1
HOAX0/a, aHaJIN3a HCTOYHHUKOB MEXIUCIUIIIIMHAPHOTO MOJX0I0B, KPUTUYECKOTO
BI)Ipa6aTI)IBaTI) I/IH(l)OpMaLII/II/I u aHaJin3a UICTOYHHKOB I/IH(l)OpMaIlI/II/I U OLICHUBATH
CTpaTeruio OIICHHMBAET MOCJIECTBHs | TOCIIEICTBHUS BO3MOKHBIX PEIICHUIM
JNEeUCTBUI BO3MO’KHBIX PEIICHUAN HaBBIKU: PazpabaTbIBaeT U coiepkaTreabHO
aApryMEHTHPYET CTPATET IO / BAPUAHTHI PEIICHUS
MpoOJIEMHOI CUTyallMd Ha OCHOBE CHCTEMHOTO U
MEXIUCIUIIIMHAPHOTO MOJX010B, KPUTUYECKOTO
aHaJIM3a UCTOYHUKOB MH(OPMAIIUU U OLIEHUBAET
MOCJIE/ICTBHSI BO3MOYKHBIX PEIICHUN
VK-1.1 Anamusupyer 3HAHUsA: 3HAeT, KaK aHAIN3UPOBATh MIPOOIEMHYIO
NpOOJEMHYIO CUTYaIlHIO |CUTYallMIO KaK CUCTEMY, BBISBIIATh €€ Oa30BbIe
KaK CUCTEMY, BBISIBIIICT |COCTABJIAIONINE U CBA3U MEXAY HUMHU
ee 6a30BbIC yMeHusi: YMEET aHaJI3UpOBaTh MPOOJIEMHYIO
COCTABJISIOIIME U CBSI3W  |CUTYAIMIO KaK CUCTEMY, BBISBIIATh €€ Oa30BbIe
MEXKITY HUMH COCTABJISIFOLIME U CBA3U MEXAY HUMHU
HABBIKHM: AHAIN3UPYET MPOOJIIEMHYIO CUTYaIIHIO KaK
CUCTEMY, BBISBIISET €€ 0a30Bbl€ COCTABIISIIOIINE U
CBSI3U MEXIY HUMHU
2. OIIK-1 OIIK-1.3 3mnaer 3HAHMSA: 3HACT OCHOBHEIC ITOHATHS U 3aKOHBLI XMMHH,
Cniocoben OCHOBHBIE MOHATHUA U CIoco0eH OOBSICHATH CYIIHOCTh XUMUYECKUX
CTaBUTH U 3aKOHBI XUMHUH, CIIOCOOEH |SBJIICHUI U TPOLIECCOB
pemarhb OOBSCHSATH CYIIHOCTh yMeHHusi: YMEET UCII0Ib30BaTh OCHOBHBIE NIOHSTHSA U
MH)KEHEPHBIE U |XMMHYECKHUX ABJICHUI 1 [3aKOHBI XUMHH, CIIOCOOEH OOBACHATD CYIHOCTh
Hay4HO- IIPOLIECCOB XUMHYECCKUX SBJICHUH U IMTPOILIECCOB
TEXHUYECKUE HaBbIKM: Biajeer HABBIKOM MCIIOJIb30BaHUS

3a1auu B cepe
cBOEH
podheCcCUOHAIIb

OCHOBHBIX MTOHATUH U 3aKOHOB XMMHUH, CITOCOOCH
OOBSICHATB CYIIHOCTh XMMUYCCKHUX SIBJICHUH U
HPOIIECCOB




HOM OIIK-1.6 Tlpumenser 3HaHMs: 3HAET KaK PeIaTh 3KOJOTHYECKUE

JEATEIbHOCTH U |JISI pELICHUS Ipo0OJIEMbl MHKECHEPHBIMU METOJJaMU U COBPEMEHHBIE
HOBBIX 9KOJIOTUYECKHX MPOOJIeM [Hay4YHBIE 3HAHUS O IPOEKTaX U KOHCTPYKIUAX
MEKTUCIUTUTMHA | MH)KEHEPHBIC METO/IBI U |TEXHUYECKUX YCTPOMCTB, IPELYCMATPUBAIOIINX
PHBIX COBpPEMEHHBIC HAYYHbIE |COXPAHCHHUE KOJIOTMYCCKOr0 PABHOBECHS U
HATPABICHUI C [3HAHHS O IPOCKTAX H obecreynBaroInx 6€30MacHOCTh
HCIOJb30BAHUEC [KOHCTPYKIHUAX KU3HENCATCIIBHOCTHU
M TEXHUYECKMX YCTPOMCTB, |YMEHHsI: YMECT MCIOJIb30BaTh JJIS PELICHHS
€CTECTBEHHOHAY |IIPEayCMAaTPUBAIOIINX HKOJIOTMYECKUX MPOOIJIEeM HHKEHEPHBIE METOIbI U
YHBIX, COXpaHEHHE COBPEMCHHBIC HAYYHBIC 3HAHUS O IIPOCKTaxX U
MaTEeMaTUYECKU |3KOJIOTHYECKOI'O KOHCTPYKIMSAX TEXHUYECKHUX YCTPOUCTB,
XU paBHOBECHS U MPeyCMaTPUBAIOIINX COXPAHEHNE DKOJIOTHYECKOro
TEXHOJIOTHYECKU 06€CHe‘II/IBaIOHJI/IX paBHOBECUA U 06CCHC‘-II/IB3,IOH.[I/IX 6630HaCHOCTB
X Mozenen 0€301I1aCHOCTD KU3HEJCATEIIbHOCTH

JKH3HEIACATCILHOCTH HaBBbIKH: MCnONB3yeT 1718 peleHns SKOIOrHYeCKUX

POOJIEM HHKCHEPHBIC METOJIbI K COBPEMEHHBIE
HAy4YHBIC 3HAHUS O MPOCKTaX U KOHCTPYKIIHSIX
TEXHUYECKHUX YCTPOUCTB, MPEIyCMATPHBAFOIIHX
COXPaHCHHE YKOJIOTHYECKOTO PABHOBECHUS U
obecneynBaronux 6€30MacHOCTh

KU3HCOACATCIIbHOCTH
OIIK-1.5 Hcnons3yer  |3HaHMA: 3HAET METOJIbl MATEMATUUECKOIO aHAJIN3a U
METOABI MOJCIUPOBAHUA OJIA 000CHOBaAHHUS IIPUHATHUA
MaTeMaTH4eCKOTO penieHni B IpoheCCHOHABHOMN ACATEITbHOCTH
aHajni3a u ymenus: YMeeT ncrnonb30BaTh METOABI
MOZACIINPOBAHUA AT MAaTeMaTUYCCKOI'0 aHAJIN3a 1 MOACITIUPOBAHUA [JIS
000CHOBaHUS IPUHSATUS 000CHOBaHUS IIPUHATHA peIJ_IeHI/Iﬁ B
peleHuii B PO eCCHOHAIBHON e TENHHOCTH
po(hecCHOHATTLHOM HaBBIKU: CIIOIB3yeT METOIBI MATEMATUYECKOTO
NCATCIIBHOCTHU aHaJin3a U MOACIINPOBAHUA IJIA 000CHOBAHHUS
HNPUHATHS pelIeHUH B TpodeccnoHaIbHOM
JACATCIIBHOCTHU

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

Hucnurnnuna oTHOCUTCS K 00s3aTenbHON gacTu OITOIN.

JucuumnirHa siBiseTcst 00s3aTeabHON

Jns  mponomkenust  (GopMupoBaHUS — 3asABJICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHUS
npesmecTByonmx auciuruind: Matemaruka (YK-1), Mapopmannonnsie texnomorun (YK-1),
Marematuka (OTTK-1)

N3yuaemas JOUCHMILUIMHA SBJISIETCS OCHOBOM JJsi NMPOJOIDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KoMmneTeHIM B cienyrommx guctuminHax: ®dusuka (YK-1), TexHonaoruss KOHCTPYKIMOHHBIX
matepuanoB u Martepuanosenenue (YK-1), @usuka (OIIK-1), TexHomorus KOHCTPYKIIMOHHBIX
matepuaioB u matepuaiosenenue (OIIK-1); rocygapcTBeHHO# uTOTOBO#l arrectanuu B (hopme:
BrimonHenue, MOATOTOBKA K MPOIEAYpPE 3allUThl U 3alllUTa BBIMYCKHON KBAIU(DHUKAIIMOHHOM
pabotel (YK-1), BeimonmHenue, MmoOAroToBKa K TMPOIEAYpPEe 3allWThl M 3allUTa BBITYCKHOMN
kBanupukanronHon padorsr (OI1K-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

I[J'DI q)OpMI/IpOBaHI/ISI 3as4BJICHHBIX KOMHGTGHL{I/Iﬁ HCITOJIB3YIOTCA MCTOAOJIOTMICCKHUEC TCXHOJIOIUH,




peanu3yronye JAeATeIbHOCTHBIH, JIMYHOCTHO-OPHEHTHPOBAHHBIM, INPAKTHKO-OPUEHTHPOBAHHBIN
noaAXOAbI.

OCHOBHBIMU CTPAaTETHYECKUMHU TEXHOJIOTHSIMU SBIISIFOTCS: JICKIIMOHHBIC 3aHSTHUS, TPAKTHYECKUE U
n1abopaTOpHbIE 3aHATHUS, IPOLEAYPHI CaMOOOyUEHUS

Ha noctmwxeHne KOHKpETHBIX Iienieid oOy4deHus HalpaBiIeHbl NpPUMEHSEMbIE TaKTHYECKHE
TEXHOJIOTUH: 3a/1aHUs, KJIacCUYecKast JCKIIHs

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

2 cemecTp
N Komnuectso | @opmupyemslie
Bunbl v TeMBbI 3aHITHIA
4acoB KOMIICTECHINH

3aKOHOMEPHOCTH NPOTEeKAHUS XUMHYECKHX peaKuui 30 OIIK-1, YK-1
Jlexnmsi. XUMHS KaK pa3ziesl eCTeCTBO3HAHUS. DHEPreTHYECKHE 2
3¢ (PexThl XUMUYECKUX peakuuid. Y CIOBUS CaMOIIPOU3BOILHOTO
IPOTEKAHHUS XUMUYECKUX PEaKIHHA
Jlexuus. Xumuueckas KUHETUKA. MeXaHU3Mbl XUMUYECKUX 2
peakuui. Karanus. MeTonab! yBelIM4eHNs: CKOPOCTH XUMHUYECKUX
peaKInui
Jlexmst. OO6paTUMble XMMUYECKHE TPOIIECChl. XMMHUYECKOE 2
paBHOBecHE. Y CIIOBUSI XHMHUYECKOTO PaBHOBECHSI
JlaGopaTtopHnast pabota. TepMOXUMHYECKUE PACUETHI 2
JlaGopaTtopHnast pabota. CkopocTh XuMuuecko peakiuu. Karanus 2
JlaGopatopHast paboTa. XUMHUECKOE PaBHOBECHE 2
3agaHus Ui CaMOCTOSITENIbHONW pabOThI, B TOM YHCIIE BBITIOJIHEHUE
KP
TepMOXUMHUYECKHE pacyeThl
XHUMHUECKOe PABHOBECHE 18
CTpoeHue BenecTBa 38 OIIK-1, YVK-1
Jlexuust. DnekTpoHHOE cTpoeHue aroma. CocrtaB si1ep aTOMOB. 2
MIOPSIJIOK 3aIIOJTHEHUS DJICKTPOHHBIX OpOUTaNel. DIEKTPOHHBIE
(hOpMYJIBI
Jlexuus. Ileproanueckuii 3akoH U nepuoudeckas Tadiuma 2
3JIEMEHTOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MO TpyHIaM u
nepuoaam
Jlexuusi. OCHOBHBIE THITBI U XapaKTEPUCTUKUA XUMUYECKOM CBSA3H. 2
KoBanenTHas 1 noHHas cBsI3b. CTpOEHNE NPOCTEHTIINX MOJIEKYIT
Jlexuust. Xumuueckast CBS3b B TBEPJIbIX Telax. ArperatHoe 2
cocrosinue BemecTBa. Kpucramibl. Kpucraainyeckue pereTku
Jlexuus. Knaccugukaiyst 1 HOMEHKIIaTypa HEOpraHUYeCKUX 2
BEIIECTB
JlaboparopHas pabota. CTpoeHHE HNEKTPOHHBIX 000JI0YEK aToMa 2
JlaGopatopHas paborta. [lepuonnyeckoe U3MEHEHUE CBOICTB 2
DJIEMEHTOB M WX COSTMHEHUH
JlaGopatopHas paboTta. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE 2
peaKIuu
JlaGopatopHas paboTa. Buasl 1 XxapakTepUCTUKH XUMHUECKOW CBS3U 2
JlaGopatopHas pabota. Kiacchl HeOpraHMu4ecKHUX BELIECTB 2




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP

CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU

HomeHKIaTypa HEOpraHu4eCKHUX BEIECTB 18

PacTBopsl. /lucnepcHbie CHCTEMbBI 36 OIIK-1, YK-1

Jlexuus. lucniepcHble cuctemsl. PacTBopsl. THIIBI pacTBOPOB. 2
CBOIiCTBa PaCTBOPOB

Jlexuusi. DNEKTPOIUTHI. DIEKTPOIUTHUECKAS JUCCOLHAITHS. 2
VoHHBIC pEeaKIIMU B PaCTBOpPaX

Jlexuus. DnexTponuTryeckas Aucconuanys Boasl. Bonopoausiii 2
II0Ka3aTellb PEaKLUH CPEIb

Jlexums. I'maponus coneil. ManopacTBOPUMBIE 2JIEKTPOJIMTHI

JlaGopaTtopHast pabota. KoHiieHTpanuu u cBOWCTBa pacTBOPOB

JlaboparopHas pabota. [IpuroroBnenue pacTBopoB

JlaboparopHas paboTa. DIEKTPOTUTHUECKAS TUCCOLUAIIUS

JlaGopaTtopHnas padora. U3mepenue pH pacTtBopos

NINIDN|IDNIDNIDN

JlaboparopHas pabota. ['unponus coneit

3anaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP

KoHueHTpanuu n cBOMCTBAa paCTBOPOB

DNEKTPOIUTHYECKAs AUCCOLUALNS

JlycriepcHBIE CUCTEMBI 18

JuekTpoxumMuieckue cucrembl. [loammepnbl 40 OIIK-1, YK-1

Jlexuust. DnekTpoxumuyeckue mpoueccel. [lonstue 06 2
AJIEKTPOJIHBIX MOTEHIIMaTaX. XMMHUYECKHE HCTOYHUKU TOKA

Jlexuus. Kopposus meramioB. OCHOBHBIE BUIbI KOPpO3UH. MeTobl 2
3allUThl METAJJIOB OT KOPPO3HUHU

Jlexuusi. D1eKTpoIn3 BOIHBIX paCTBOPOB U paciiiaBoB. IIpoayKThl 2
3JIEKTpoIH3a. BEIXO IO TOKY.

.HCKI_[I/IH. BBCI[CHI/IC B XUMHIO OPTaHUYCCKUX BCIICCTB. CTpOCHI/IC, 2
Knaccmbnxaum[ N HOMCHKJIaTypa OPraHu4C€CKUX BCIICCTB.
OpFaHI/I‘{eCKOG TOIIJIMBO

Jlexuus. BeicokomonekymnsapHsle coeauHenus. [lonmnmepsr. Xumus 2
0JUMEPOB. MeTo bl NOJYyUYEHUS IOTUMEPOB

Jlexums. [TomuMepHble KOHCTPYKIIMOHHBIE MaTEPHAIIBI. 2
KoMIO3UIIMOHHBIE MaTEPHUAJIBI

JlaGopaTtopHnast pabota. [leficTBUe KUCIIOT U MIEI0YeH Ha METAJIIIBI

JlaGopaTtopHnast pabota. U3roToBieHNE TaTbBAHNYECKOTO 3JIEMEHTA

JlaGopaTopHast paboTa. DJIEKTPOIU3 PACTBOPOB JIEKTPOJIUTOB

JlaboparopHas pabota. Koppo3us meTannos

NININIDNIDN

JlaGopatophas pabota. [Tomumepst

3ajanus 1J1s CaMOCTOATENLHOM paboThl, B TOM YUCIIE BBIOIHEHHE
KP

[ajpbBaHUUYECKHE HIIEMEHTHI

DIEKTPOIN3 18

MHast KOHTaKTHas paboTa: 0

Pasmen 5. METOJIWYECKUE VYKA3AHUS JUIS OBYYAIOIIMXCS IO OCBOEHHMIO
JTCLUATUINHEI



Uzydyenne aucuurinHbl "XuMug" peKOMEHIyeTcss HadaTh C O3HAaKOMIJIGHHA C  pabodeit
IIPOrpaMMOii, €€ CTPYKTYpOH M COJEp’KaHUEM pa3/ienoB. YUeOHbI Marepuasn CTpYKTYpUpPOBaH,
W3y4eHUE  JIUCIUIUIMHBI OCYIIECTBIISETCS B TEMaTHYECKOM MOCJIEA0BATEIbHOCTH.
3aHATHS JIeKIIHOHHOI0 THIIA JAIOT CUCTEMATU3UPOBAHHbBIE 3HAHUS 10 JUCHUIUIMHE "Xumus',
KOHIEHTPUPYIOT BHUMaHUE Ha HauboJiee CIOKHBIX U BaXHBIX BOIpocax. Bo BpeMs JeKIMOHHBIX
3aHITHIA PEKOMEHIYETCSl BECTH KOHCIIEKTUPOBAHUE YIeOHOTO MaTepuaa; oopamarh BHUMaHUE Ha
GOpPMYIUPOBKH ¥ KATErOPHH, PACKPBIBAIOININE CYTh MPOOJIEMBI, SBICHUS WM TPOIECCa;
3apuKCUpoBaTh BBIBO/IbI u MIPaKTUYECKHE PEKOMEHJALUH.
IToaroroska K JIA0OPATOPHBIM 3aHATHSM BKJIIOUYAET O3HAaKOMJICHUE c IJIAHOM
MPAKTUYECKOro  (JabopaTopHOro) 3aHsATHs; paboTy C KOHCIEKTOM JIEKIUil, BBIIOJHEHHE
JIOMAIIIHEro 3a/JaHusi, pabory ¢ y4eOHOM W y4eOHO-METOAMYECKOW JIMTepaTypol, HayYHBIMHU
U3JIAaHUSIMH M DJIGKTPOHHBIMH 00pa30BaTEIBHBIMU PECypcaMH, PEKOMEHIOBAHHBIMHU pabodeit
MIPOTpaMMOit JACIIUTUTUHBI "Xumusg".
CoaepxaHue caMoCTOATeIbHOM padoThI OlpeeseTcs paboueii [IPOrpaMmMoOn
JTUCHHUTITUHBL "XUMHUST', OLIEHOYHBIMUA M METOJIMYECKUMH MaTepHalaMH, 3aJJaHUSIMUA U YKa3aHUSIMHU
npenogasarens. CamocTtosTenbHas paboTa MOXKET OCYIIECTBIATBCS B ayJUTOPHOM H
BHeayIuTOpHOU (popmax. Dd(PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSITEIBHON pabOThI
ABIIIETCS DJIGKTPOHHAs HMHQPOPMAIMOHHO-O0Opa3oBaTelbHasl Cpefa YHUBEPCHUTETa, KOTopas

o0ecrieynBaer JOCTYII K o0OpasoBatenbHON nporpamme, paboueit nporpamme
TUCHUTITUHBL "XuMust", K 3JEKTPOHHBIM OMOJIMOTEUYHBIM CHCTEMaM, MPOPECCHOHAIBHBIM 0a3zam
JTAHHBIX u nH(pOpPMAIIMOHHBIM CIIPABOYHBIM CHUCTEMAM.

N3yuyenne nucuuruivHbl " XuMusa'" BKIOYAET BBIMOJHEHHWE KOHTPOJBHBIX W JIA0OPATOPHBIX PadoT.
[TeppomnuHOCTh MpOBEACHUS, GOPMBI TEKYIIEro KOHTPOJS YCIIEBAEMOCTH, CUCTEMa OICHUBAHUS
X0/la OCBOGHHUS JIMCUMIUIMH TIPEACTABJICHBI B paboueld mporpamme. YCJIOBHUS aTTECTalluu
IPUBENEHbl B TEXHOJOTMYECKOW KapTe, BXOAsdlIEd B cocTaB pabouedl MIporpamMmsl
MUCLUIIUHEL "XuMmus".

Dopmoii TPOMEKYTOUYHOM aTTeCTAllMU M0 JUCHUILTHHE "XuMus'" sBiseTcs 0auIbHO-PeUTHHTOBBIHA
KOHTPOJIb.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METONMYECKOE
OBECIIEYEHUME AMCHUITJIIMHBI

6.1. yqe6HO'MeTOI[I/I‘leCKO€ obOecrnieucHue

KonuuectBo
9K3EMILISAPOB MEYATHBIX
NoNe . W3TaHUH, UMCIOIINXCS B

Cucox UCTIOIB3yeMOH JIHTepaTyphl
n/m OnoNIMoTeKe, UiIn
ANIEKTPOHHBIN apec U3TaHUS
(pecypca) B cetu MuTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAYVYHBIE NU3JTAHUA

1. |KoposuH, Huxonaii BacunseBuu. O6mas xumusi [Tekcr]| : 43
[yaeOHMK Afisi  CTYACHTOB BY30B 1O  TEXHHYECKUM
HampaBieHusM u crnenuanbHocTsM| / H. B. Koposun. 13-e
u31., nepepad. u gon. Mocksa: Akanemus, 2011. - 488, [1] c.
ISBN 978-5-7695-8015-4. Dx3eMIusipel: Bcero 43.

2. |Tenppman, M. M. Xumus [DnekTpoHHBIH pecypc] : yueOHUK
st By3oB / ['ensman M. U.,FOctparos B. I1.; FOctpartos B.| https://e.lanbook.com/book/4

I1. 5-e uzn., crep. Cankr-llerepOypr: Jlans, 2025. - 476 c. 48712
ISBN 978-5-507-52360-3.
3. |KpamenunnukoBa, Hanexna ['ennanbeBna. Xumus [Tekcr] : 23 /

yuebHOe Tmocobme s camocrosiTenbHOM — paboter  u| https://portal.volgatech.net/b
npaktiuueckux 3asatuii /| H. I'. Kpamenunnukosa, P. U.|ooks/Krasheninnikova_ ximij
Bunokyposa; M-Bo o0pa3oBanus u Hayku P®D, ®I'BOY BI1O a.pdf




"[ToBomk. roc. TexHolL yH-T". Momkap-Oma: III'TY, 2013. -
144 c. ISBN 978-5-8158-1095-2. Dx3emmuisipsl: Bcero 23.

4, |Xumus [Tekcr] : mab. mpaktukyM / M-Bo 00pa3oBaHUs H 57 /
Hayku P®, I'OY BIIO "Map. roc. texn. yu-t"; [P. W.|https://portal.volgatech.net/b
BunokypoBa u mp.] ; mox obmr. pex. P. M. Bunokyposoii.| 0oks/Vinokurova Xximija_20
Womkap-Ona: MapI'TV, 2011. - 171 c. DK3eMILISPEI: BCEro 11.pdf
57.

5. |Tapacenko, Enena ButanbeBna. Xumus [Tekcr] : ydeOHO-
meroauueckoe mocobme / E. B. Tapacenko; M-Bo| https://portal.volgatech.net/b
obpazoBanusi u Hayku Poc. ®Denepanuu, PI'BOY BO|ooks/Tarasenko Himiya 202
"IToBomxk. roc. Texuon. yu-1". Momkap-Ona: TIFTY, 2023. - 3.pdf
70 c. ISBN 978-5-8158-2342-6.

DJIEKTPOHHBIE OGPA30OBATEJIBHBIE PECYPChI
1. |Hayunas snekrponHnas oudnuoreka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snexktponHas 6ubanoreka «KubepaeHuHKa» http://cyberleninka.ru

[MPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THO®OPMALIMOHHBIE CIIPABOYHBIE

CUCTEMBI
1. |CuopaBouno-npaBoBas cucrema KoHcynprant+ http://www.consultant.ru
2. |MudopmanmonHo-nipaBoBoi optai ['apant http://www.garant.ru
3. |[IpodeccuonanbHbie CIPaBOYHBIC CHCTEMBI TeXIKCIEpT http://www.cntd.ru

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MPorpaMMHOE 00ecrieueHue

NeNe | Ayauropuu st npose- | IlepeueHb 0CHOBHOrO 000pyJOBaHUS [Iporpammuoe
/1 |AeHus y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSITENIbHOU pabo-
TBI ¥ TIPOBEJICHHSI TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

1. 311 (1) Bempsimutens B-OITEJ[-12-65 Y XJI[Microsoft Windows

4 (1), Ipoekrop mynprumenuitHbiii|Enterprise, CnpaBouHas

Sanyo PLC- XD 2600 B komIulc|mpaBoBas cucrema

kperuienueM u kabenem (1), Cron|"Koncynprant — Ilmoc",

XHUMHUYECKHH naboparopuslii [Microsoft Office

1200*1400*1500 (3), Cron-moiika|Standard, Arent Dr.Web,

neovinast (1), Ilkad  BeITsHKHOMN|KomIuiekT I'APAHT-

naboparopubiii  1538*726*2100 (2),|Macrep, Microsoft

xad TS xuM.peakTuBoB|Access, Microsoft Visio

800*580*1810 (1), Kommekr|Professional,  Microsoft

yuebHoii medenu (1) Project Professional,

Microsoft Visual Studio

Enterprise, Kommuiext 10

JUI PEIICHUsT OCHOBHBIX

10JIb30BATEIbCKHUX 33124

2. 312 (1) pH-mvetp  AHHWOH 7051  (1),|Microsoft Windows

Juctunsarop 5 4 (1),|Enterprise, CnpaBouHas

Cnekrpodoromerp (1), CrexnsiHHBIN|[MpaBoBas cucreMa

muctwstop  Huknon  Fistreem|"Koncynerant — Ilmroc",

Internationaly  Ltd (1),  Crox|Microsoft Office

nabopatopHblii s aHanuTHyeckux [Standard, Arent Dr.Web,

BecoB  650*650*750 (9), Cron|KommiekT I'APAHT-

xumuueckuii 1200*800*1500 ¢

Macrep, Microsoft




noJKaTHas Ha posukax c simukamu|Professional,
410*500*560 (1), Ycrpoiicto|Project

yueOHoit mebenu (1)

TymOoii u HaxacTpoiikon (2), TymbOa|Access, Microsoft Visio

Microsoft
Professional,

unrepdericHoe naboparopuoe|Microsoft Visual Studio
Unipractic (komruiekt) (1), kad mns|Enterprise, Kommiekt 110
XHM.IIOCYIBI U MaTepUaJIOB|UIsl PEIICHUS OCHOBHBIX
840*420*1800 (1), KoMIuiekT|moap30BaTeNIbCcKuX 3a1a4d

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHHA JUCHUIUIMHBI, ®OHJ OLEHOYHbIX

CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA HHANKATOPOB NOCTHXKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HA:

- YCBOEHHE TEOPETUYECKOro Marepuasa (00beM 3HAHUM, ITyOuHa yCBOEHUS), IPEIYCMOTPEHHOTO

paboueii mporpamMmoi;

- YMEHHE u3JlaraTh MaTepual (YeTKOCTb, IPaMOTHOCTb H3JI0KEHUS MaTepuara,
MOJIHOTA BOCIIPOU3BEICHUS] y4eOHOTO MaTepuana);

- YMEHUE MIPUMEHSATh TEOPETUYECKUE 3HAHUS IPU PEIICHUN NPAKTHYECKUX 3aJaHUM.
[[Ixana oueHUBaHUS IPEICTABICHA HUXKE.

TOYHOCTh H

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepuu onenuBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIIUH
IToporosslii OOyuaromuiics HMMeeT 3HAaHUS OCHOBHOIO Marepuana,| yJaoBieT-
YPOBEHBb IIPOSABIIAET YMEHHUE JIOTUYHO €ro Hu3Jjlararb, HO MOJKET| BOPHUTEIBHO
JOTyCKaTh ~ HETOYHOCTM B UB3JIOKEHUU  MaTepuana,
HE/JI0CTaTOYHO TMpaBUIbHBIE (OPMYIMPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BHIIIOJIHEHUN IPAKTUUECKUX 3aJaHUM.
[IpoxBunythiii  [OOyuatomuiicss TBEpAO 3HAaeT MNPOTrPaMMHBIA MaTepHuai,| XOpolIo
YpOBEHBb U3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOITyCKaeT
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA BONPOC, IPAaBUIIBHO
MPUMEHSIET TEOPETUYECKHE TOJOKEHUS TpU  pElIeHUun
MPAKTUYECKUX BOIPOCOB U 3a/ad, BJAJEeT HEOOXOAMMBIMU
HaBbIKaMU ¥ pUEMaMH UX BBIOJTHEHUS
Beicokuit ypoBenp |OOyuatommuiicss rinyOOKO M TNPOYHO YCBOMJ MPOrPaMMHBIM|  OTIMYHO

MaTepuall, TPAaMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JlaeT MCUEpIIbIBAIOIINE OTBETHI HA MTOCTaBJIEHHBIE BONPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUsS C MPAKTUKOW, TIPU ITOM
oOyJaroIuiicss He  3aTpyAHAeTCs C  OTBETOM  IIpH
BUION3MEHEHNN  3aJaHus, CBOOOJHO  CHpaBisieTcs C
3aJjauaMH, BOINPOCAMH U JPYTUMH BHJaMHU TPUMEHEHUS
3HaHW#, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpadudecKoi
JUTEPaTypoi, MNEPUOJUYECKUMHU H3IAHUSAMH, TPABHIBHO
O0OOCHOBBIBAET TPUHATHIC pPEIICHHs, CBOOOJHO BIIAJEET
pPa3sHOCTOPOHHUMH  HaBbIKAMM, IpPUEMaMH  BBIIOJHEHUS
MPaKTUYECKUX padoT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIEBAEMOCTH OOECIEeYMBAET OLECHHBAHHWE XOJa OCBOCHHUS JMCLUUIUIMHBI
(MomyJIsl) M MPOU3BOAMUTCS ¢ IPUMEHEHUEM TEXHOJIOIMU PEHTHHIOBOTO KOHTPOJISl B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AUCHUIUIMHBL. [lOpsSAoK cOCTaBI€HHS TEXHOJIOTMYECKOW KapThl U

AJTOPUTM TIPOBEICHUS POIIEAYPHI OIICHUBAHMS BUIOB JICSITCIBHOCTH 00YyJarOIIuXCs,




HAIpaBJIEHHBIX Ha OCBOCHHME 3HAHWW, yMEHUMN, HABBIKOB W/ WJIM OINbITA JAEATEIbHOCTH, IO
HAKONUTEIILHOM cucTeMe B Oasiax yCcTaHaBJIMBaeTCs MojioxkeHueM o cucteme PUTM B ®I'BOY BO
(II'TY»

7.2. [IpoMexyTOYHAS aTTECTAIHS 00YIAFOIIUXCS
[TpomexxyTouHasi arTectanus OOydYarONIMXCsl HAIPABJICHA Ha OICHUBAHUE PE3YJIbTATOB OOYYCHUS
10 JIUCHUITJIIMHE (MO,IIyJIIO) H IPOBOAUTCS € UCITIOJIB30BAHUCM (1)OHI[0B OIICHOYHBIX CPCACTB.

[Ipumepsl TUMOBBIX KOHTPOJBHBIX 3aJaHUi W3 0a3bl (OHIA OIEHOYHBIX CpPEACTB IO
0o0pa3oBaTebHON IPOrpaMMe.

Tecr-1
"CTtpoeHue BellecTBa. 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX peakiuii”
15 BonpocoB Ha 45 MUHYT
Bapuant Ne 0

1. I/I3 Hepe‘-H/ICJICHHI)IX HNKEC BCIICCTB OCHOBHBIM OKCHUIOM ABJIACTCA ...
1)CaO  3)NaOH  5) BaCls
2)Si0;  4) HCI 6) CuOHCI

2. YCTaHOBHTE COOTBETCTBHE MEXIY (DOPMYJION BEIIECTBA U KJIACCOM/TPYIIION,K KOTOPOMY(-0i
3TO BEIIECTBO MPUHAIICIKHUT:

BemectBo Kiacc coequnenuit
A) N203 1) OcHOBHBIH OKCHU]T
b) KH2POq4 2) KuCIOTHBIH OKCH/I
B) FeS 3) AMdoTepHBbIil OKCH/I

4) Kucnas conb

5) Cpenusis conb

3. Crenens okucnenus xpoma B Na;CrO4 paBHa:

1) +6 2) +8 3) -6 4) +25) -2

4.  Kospdunuent nepen popmMysIoi OKUCIUTENS B YPABHEHUHU PEAKIIMH, TIPOTEKAIOLIEH 110 CXEME
P + HNO3 + H2O — H3PO4 + NO ,
paBeH

1)62)33)24)55)1




10

11

DJIEMEHT, B COCTAaB aTOMa KOTOPOTO BXOJAT 14 mpoTOHOB, 14 351eKTpoHOB U 14 HEUTPOHOB, ITO:

1) Ni 2) Sc 3) Si 4) Mo 5) N

CTpyKTypa BaJIEHTHOI'O YPOBHS dJIeMeHTa 5-T1o nepuojaa noAarpynisl [11b:
1) 3s23d? 3) 5s%4d* 5) 3s?3p®
2) 5s%5p* 4) 5525p*

Haubonbiel BeIMUrnHOM SHEPTUU CPOACTBA K 3JIEKTPOHY 00J1a1aeT aTOM:

1) S 2) CI 3) P 4) Si 5) Al

W3 ykazaHHBIX B psly XUMHUYECKUX OJEMEHTOB BBIOEpUTE TpPU DSJIEMEHTa, KOTOphIE B
[lepuoanueckoit cucreme xumuyeckux snemeHtoB J[.M. MenpaeneeBa HaxoasTcs B OJHOM
nepuoze.Pacronoxure  BbIOpaHHbIE ~ BJIEMEHTHl B TMOPSAKE  yYMEHBIIEHUS  HX
AJIEKTPOOTPULIATEIBHOCTH.

1)V 2)B 3)Li 4)C 5)He

[TonsiprocTh cBsi3u H-D Bo3pacTaer B psny:
1) PHs; HCI; H.S 3) H.S; HCI; PH;
2) HCI; H2S; PH3 4) PHz3; H2S; HCI 5) H2S; PH3; HCI

[Tpu noBbIIeHNH JaByieHus B 2 pa3a ckopocTs peakiuu Ha(r) + Clz(r) = 2HCI.
1) ymenb1uTCs B 2 pasza

2) yMeHbIIUTCS B 4 paza

3) yBenuuures B 4 pasa

4) yBenuuuTtcs B 2 pasza

5) HE U3BMEHUTCS

PaBnoBecue peakimu 2SO3(r) <> 2S02(1) + O2(T); AH> 0
MO>XHO CMECTUTh B CTOPOHY MCXOJIHBIX BEIIECTB MPHU:

1) noBBIIEHUH TEMIIEPATYPHI

2) noHmxeHuu KoHueHtpanuu SO2

3) noBbIIeHUH KOHIIeHTpauu SO3

4) yBennueHuu KoHueHtpanuu Oz




5) UCTIOJIB30BAaHUU KaTalIu3aTopa

Tect Ne 2
PacTtBopbl. DitekTpoXuMus
12 BonipocoB Ha 45 MUHYT

Bapuant Ne 0

1. Macca HCIl, conepsxameiicst B 200 r 20%-ro pactBopa, COCTaBIsET
1)40r 2)71r 3)20r 4)36,5T 5)4r

2.  PactBop, copepxammii 0,4 r Hednmektpoaura B 10 T BOmwI,
ipu —1,24 °C. Brraucauts MoIeKyspHyIo Maccy BeniecTsa, eciu K(H20) = 1,86°,

Orger: (3anumuTe YKCII0 C TOUHOCTHIO J10 LIEJIBIX.)

3. Cpe,[[I/I HWKCIICPCUNCIICHHBIX CHJIbHBIMN QJICKTPOJINT:

1) HCN 2) H2S 3) NaNO3 4) CH3COOH  5) H.CO3
4. YpasHenue npotecca aucconuanuu HxS mo | crynenn

1) HS > H+ S 2) HoS — 2H* + S*

3) HS > H* + S% 4)HS" > H"+S

5) HoS »[H" + HS™

5. Koncranra quccormaruu HoS o 1 crynenun

6. Kakoif u3 pacTBopoB Haubosiee meI0UHOM:

1) [OH] =107 2)pH=10 3)pOH=9
4) [H*] =102 S)pH=3

3aMep3acT

7. Ykaxure tun rugponusa coan K2COs. Kak n3menurcs crenens rugponusa h npu HarpeBaHuu?

1) HE THIpOTH3YeTCS 2) h yBenmmuutcs

3) o aHUOHY 4) h yBenuuuTcst

5) 1o KaTuony

8MB. Ykaxxute peakiuio Cpebl ¥ OKPacKy HHIUKATOpa B pacTBope conu KoSiOs:
1)pH=7 2) dpenondranenH 6ecBETHHII

3)pH>7 4) MeTHIIOpaHX KPacHBIN



https://moodle.volgatech.net/mod/glossary/showentry.php?eid=9793&displayformat=dictionary

S)ypH<7 6) TaKMyC CUHUHT

9. Hpouecc, HpOTeKaIOH_[I/Iﬁ Ha aHOAC MCIAHO-IIMHKOBOI'O IraJIbBAHUYCCKOI'O 3JICMCHTA:
1) Zn** + 2e > Zn 2) Cu—2e —» Cu®

3)Zn—2e —» Zn* 4) Cu** +2e - Cu

5) 2H* + 2¢ — H,

10. DNEeKTPOHBIN NOTEHLIHAT LIUHKA B pactBope ZnSO4 ¢ KOHLEHTpaLuen
0,1M paBeH:
1) -0,70B 2) -0,79B 3)-1,36B 4) -0,82B 5)-0,76B

11. Iporiece, mpoTeKaromyii Ha rpagUTOBOM aHOJIE IIPU AJIEKTposnu3e BogHOro pactsopa CuCly:
1) 2H20 — 4e — Oz + 4H" 2) Cu—2e — Cu**
3) 2H" + 2e —> H> 4) Cu®* + 2e — Cu 5) 2ClI"—2e —» Cl,

11. O6bem Kuca0poJa, KOTOPBHIM TEOPETUUECKHU MOXKET BBIJIEIMTHCS HA aHOJE NP MPOIYCKAHUU
yepe3 BoaHbIN pacTBop CUSO4 kommmuecTBa anekTpudectBa 9650 Kii, coctamiser:

1121 2)2241  3)561 40561  5)28n

IIepedens BOIPOCOB 1Sl TPOBEACHUS TPOMEKYTOUYHOM aTTECTAllUN
Bonpocbl 014 noarotosku K bPK

1. Knaccudukaums HeopraHMyeckmnx Belects. Knaccudukaumsa 1 HOMeHKAaTypa OKCMA0B, OCHOBaHWUM,
KUCNOT N CONeM.

2. OcCHOBHble cBeaeHMA 0 cTpoeHun aTtomoB. CocTaB aToMHbIX Agep. M3oTonbl. CoBpeMeHHOe NOHATHE
0 XMMUWYECKOM anemeHTe. Pasmell.eHne 3/1eKTPOHOB B aToMaX. KBaHToBble Yyncaa. HopmanbHoe 1
BO3OYKAEHHOE COCTOAHME AaTOMOB.

3. Mepunoamyeckana cuctema anemeHToB [.U. MeHgeneesa. Meproanyeckoe nsmeHeHme CBOMCTB
XMMUNYECKUX 31EMEHTOB. Paanyc aTomoB, 3/1eKTPOOTPUL,ATE/IbHOCTb, KUC/IOTHO-OCHOBHbIE U
OKUCNUTENbHO-BOCCTAaHOBUTE/IbHbIE CBOMCTBA.

4, Xummnyeckas ceasb. OCHOBHbIE BUAbI U XapPaKTEPUCTUKN XMMUYECKOW CBA3M.

5. Xummyeckne cuctembl. DyYHKLMU COCTOAHUA. BHYTPEHHAA SHEPTUS 1 IHTaAbnus. | 3aKoH
TEPMOAMHAMUKMN.

6. JHepreTUyeckme adpPeKTbl XMMUYECKUX Peakumii. TepMOXMMMUYECKME YpaBHEHMSA. 3aKoH ecca u
CNeacTBuA U3 Hero. IHTanbnNusa 06pasoBaHMA XMMUYECKUX COEANHEHNIN. TepMOXMMUYECKME
pacyeTbl.

7. JHTPONMA M ee USMEHEHMNE MPU XMMUYECKMX NpoLeccax M ¢pa3oBbix nepexoaax. |l 3akoH
TEPMOLAMHAMUKMA.

8. JHeprus N'mbb6ca 1 ee M3MEHeHUE NPU XMMUYECKMX NpoLeccax. TemnepaTypHbIi MHTepBan

BO3MOXXHOCTU CaMONpPOmn3BO/IbHOIo NPOTEKAHUA XMMUYECKOM peakynun.

9. CKOpOCTb XUMUNYECKNX peaKLl,Mﬁ. [omoreHHble 1 reteporeHHble CUCTEMbI. 3aBUCMMOCTb CKOpoCTH
peaKu,Mﬁ OT KOHUEHTPaUnn pearnpyroumnx selLecrs. 3aKoH ,Cl,eVICTBVIFI macc. KoHcTaHTa CKOpOCTH



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

XMMUYECKOWN peaKLmu.
3aBMCUMOCTb CKOPOCTU peakumii oT TemnepaTypsbl. Mpasmno BaHT-Frodda. IHeprma akTnsaumm.

KaTanntuyeckme cuctemol. MexaHusm ,D,eﬁCTBMﬂ KaTa/In3aTopos. FOMOreHHbI 1 I'eTepOI'eHHbIl\/‘I
KaTanums.

O6paTVIMbIe XmMmmn4yeckume peakuumn. Xumunyeckoe paBHOBeCHE B TOMOreHHbIX CUCTeMaXx.

OcHoBHble $haKTopbl, oNpeaenaArLLIMe HanpaBAeHMe peaKkLUnin N XMmMmmuyeckoe paBHoBecue. MpuHUmMn
Nle WaTenbe.

O6LMe NMOHATMA O PACTBOPAX M AUCMEPCHbIX cucTemax. lMpouecc 06pa3oBaHMA PacTBOPOB.
PacTBopuMoOcCTb. Cnocobbl BbIpaXKeHUA cOCTaBa PacTBOPOB.

CBOIACTBa PaCTBOPOB HE3NEKTPOIMTOB. OCMOTUYECKOE JaBeHne pacTBOpoB. [JasneHune napa
PacTBOPOB. 3amep3aHune 1 KUMNeHne pacTBOPOs.

dneKTpoanTMUyeckan amccoumauma. CreneHb amccoumaumnn. CuabHble 1 ciabble 31eKTPOUTLI.
CBOICTBa PacTBOPOB 3/1EKTPO/INTOB.

PaBHOBecKe B pacTBopax cabbix 3N1eKTPoANTOB. KOHCTaHTa agmuccoumaumm. PakTopsbl, BAKAOLWLME
Ha KOHCTaHTy Anccoumaunn. 3akoH pasbasneHus.

INEeKTPOAUTMYECKAA AnccoumaLma Boabl. MoOHHOe nponsseaeHue Boabl. BogopoaHblit noKasaTesb.
KMCNOTHO-OCHOBHbIe MHAMKATOPbI. PacyeT pH pacTBOPOB CU/bHbIX 1 CNabbIX KUCAOT M OCHOBAHUIA.

rmaponus coneit. TUnNUYHble cayvyam rmaponmsa. CmelleHne paBHOBECUA B NPOLIECCaX MMApPoansa.

OKUCIUTENbHO-BOCCTAHOBUTE/NbHbIE peakLmu. CTeneHb OKMCAEHUA. NPoLEeccbl OKUCTEHUSA U
BOCCTaHOB/eHUA. OKUCAUTENN U BOCCTaHOBUTENU. MeToz an1eKTpoHHOro 6anaHca Kak cnocob
paccTaHOBKM KO3PPUUMEHTOB B YPABHEHUAX OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIX PEAKLIUN.
CocTaBnieHMe ypaBHEHUA.

MoHATMEe 06 31EKTPOAHbIX NOTEHLMANAX, MEXaHM3M UX BO3HUKHOBEHMA Ha rpaHuLLe pasgena
meTann—pacrtsop. CTaHAapPTHbIN BOAOPOAHbIV 31EKTPOA, U BOAOPOAHAA LWKaia NOTEHLMAN0B.

XUMHYyecKkme NCTOYHUKUM TOKA: raibBaHUYEeCKUE 3/1IeMeHTbl, aKKYMYNATOPbI. 3I'IEKTpO,EI,BM)KYLLI,aF|
Chna n ee UsmepeHune.

Koppo3ua metannos. MeTozbl 3aLWLMUTbl METANNI0B OT KOPPO3UN.

3}'IeKTpO}'IM3 pacnaaBoB 1 PAaCTBOPOB 3/IEKTPOAMUTOB. AHOZHbIE M KaToAHble npoueccbl. UHepTHble 1
dKTUBHbIE 3/1EKTPOAbI. 3aKOHbI CDapap,eﬂ.

BbicOkOomoniekynsapHble coegmHeHua. Monnmepsl.



