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ObopomHas cmopoHa mumyibHO20 JUCMA
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Okcnept(sl): [Toznees Cepreit Banepsesuy, Aupextop AHO "PLIK B cdepe npon3BoIuTEIbHOCTH
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Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 01.03.2023 r.

Crnemuamct yueOno-meroanueckoro nearpa COI'JIACOBAHO /U1.P. Banuea/



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
HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS
KOMIETEHIIUU KOMIIETEHIIUH
1. YK-1 VYK-1.1 Brinonusiet 3HAHUA: 3HAET KAK BBIIOIHATE IOMCK HEOOXOIUMOM
Crniocoben MOMCK HEOOXOAUMOM IS |AJIs peLIeHUs IOCTaBIEHHOM 3a1a4u nHpopManuu, eé
OCYIIECTBIIATh  |pEIICHHUS TIOCTABJIEHHON |KPUTHYECKUI aHaIn3, 0000IIeHNEe U [TPECTaBICHHE
TIOWCK, 3ajaun uH(GOpMAaNKK, e€ |Ha OCHOBE 3HAHMHI €CTECTBEHHO-HAYYHBIX JUCLUILIMH
KPUTHYECKHIA KPUTHYECKHI aHAIIU3, ¥ COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHIA
aHaJIU3 ¥ CUHTE3 |0000IIeHnE U yMeHHs1: YMEET BBIIOIHATH MOUCK HEOOXOAUMOM
uH(poOpManuu, |mpeAcTaBlICHUE HA JUIsl peIIEHUs [TOCTAaBJIEHHOM 3a/1aul MH(pOpMaLu, e
IIPUMCHATH OCHOBE 3HAHUUN KpI/ITI/IquKI/Iﬁ aHalJIu3, 0606HICHI/IC " NpCACTaBJICHUC
CHUCTEMHBI €CTECTBEHHO-HAYYHEIX  |HA OCHOBE 3HAHUHU €CTECTBEHHO-HAYYHBIX JIUCIMILIMH
MOIX O/ JUTS JMCITUITIAH U COBPEMEHHBIX HH(OPMAILIMOHHBIX TEXHOJIOTHM
pelieHus COBPEMEHHBIX HABBIKH: BhInonHseT nouck HeoOXoauMoil s
IIOCTaBIEHHBIX  |UH(DOPMALIMOHHBIX peleHust TOCTAaBICHHOM 3ajaun HHpopManuu, eé
3a1a4 TEXHOJIOTHI KPUTUYECKHI aHalIn3, 000011eHIe U TIPeACTaBICHUE
Ha OCHOBE 3HAHUI €CTECTBEHHO-HAYUHbIX JUCLHUILINH
¥ COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHA
VK-1.2 3HAHUS: 3HAET KaK CUCTEMaTU3UPOBATh
CucremaTuszupyer 00HapyXCHHYIO0 HH()OPMAIIHIO, TTOJIYICHHYIO U3
00HapyKEHHYIO pa3HbIX UCTOYHUKOB, B COOTBETCTBUU C
uH(pOpMaLHIO, TpeOOBAHUSAMH U YCIOBUSMU 33/1a4H
TOIYYEHHYIO U3 Pa3HbIX |YMEHHs: ¥YMEET CHCTEMATU3MPOBATh OOHAPYKEHHYIO
HUCTOYHUKOB, B MH(pOpMaLKIO, TOJYYEHHYIO U3 PAa3HbIX HCTOYHUKOB,
COOTBETCTBUH C B COOTBETCTBUU C TPEOOBAHUSMU U YCIOBUIMHU
TpeOOBaHUSMU U 3a1a4u
YCIIOBUSIMH 331841 HaBbIKU: CrucTeMaTH3upyeT 0OHapyKEHHYIO
MH(pOpMaLKIO, TOJYYEHHYIO U3 Pa3HbIX HCTOYHUKOB,
B COOTBETCTBUU C TPEOOBAHUSMU U YCIOBUIMHU
3aa4n
VYK-1.3 Beibupaer 3HaHMsA: 3HAET KaK BbIOMPATh ONTUMAIIbHBIH
ONTHUMAJIbHBIA BApUAHT  |BapHaHT PEIICHUs 3a/1a4l, apryMEHTUPYsS CBOU
peleHus 3a/1auH, yMeHusi: YMeeT BbIOUpaTh ONTUMAIbHBIN BapuaHT
apryMEHTHPYS CBOU pelleHus 3aaun, apryMEeHTUPYs CBOI BBIOOP
BBIOOD HaBBIKU: BpiOnpaeT onTUManbHbIi BapuaHT
peleHus 3aJaun, apryMEeHTUPYs CBOI BBIOOP
2. OIIK-1 OIIK-1.1. Aranu3upyer [|3HaHM#A: 3HAECT KaK aHAJIM3UPOBATH 3a/1a4H,
Crnocoben 3aJ1aui, BbIIEISET BbI/IeTIsieT 0a30BbIe COCTABIISIIOIINE YIIPABICHUS B
aHaATM3UPOBaTh |0a30BbIE COCTABIAIONIUE |TEXHUYECKUX CUCTEMAX
3aa4n yIpaBiIeHUS B yMeHusi: YMeEeT aHAIU3UPOBaTh 3a7auu, BBIIEISET
npo)ecCHOHANb |TEXHUYECKHMX CHCTeMax |0a30BbI€ COCTABIISIONIME YIIPABJICHHUS B TEXHUYECKUX
HOM cucTemMax
JESATEIIBHOCTH HABBIKH: AHAJIM3UPYET 3a/1a4H, BblAeNseT 0a30BbIe
Ha OCHOBE COCTABJIAIOLIME YIIPABIECHUS B TEXHUUECKHX

MMOJI0KEHUH,

CHCTEMax




3aKOHOB U OIIK-1.2. PaccmaTpuBaeT [3HaHUs: 3HAET KaK paCCMaTpUBATh BO3MOKHbIE

MCTOA0B BO3MOJXHBIC BAPUAHTBI BAapHUaHTHI pCIICHUSA 3a/1a4 YIIPABJIICHUA B

€CTCCTBCHHBIX pE€UICHUA 3ada4 TCXHUYCCKUX CUCTEMAX, OLICHUBAsA UX JOCTOMHCTBA 1

HAayK U YIIpaBJICHUA B HEAOCTAaTKH

MAaTEMAaTUKHN TEXHUYECKUX CUCTEMAX, |YMEHHUs: Ymeer paccMaTpruBaTh BO3MOXKHBIC
OLICHUBAA UX BAapHWaHTHI pCIICHUSA 3a/1a4 YIIPABJIICHUA B
JTOCTOMHCTBA U TCXHUYCCKUX CUCTEMAX, OLICHUBAsA UX JOCTOMHCTBA 1
HEOOCTAaTKU HEAOCTAaTKH

HaBbIKH: PaCCManI/IBaCT BO3MOJKHBIC BApHUAHTBI
peliCHus 3a1a4 YIIPaBJICHHUA B TCXHUYCCKUX
CHUCTEMAX, OICHMBAasA UX JOCTOMHCTBA U HCAOCTATKU

Pazpen 2. MECTO JUCHUIUIMHEBI B CTPYKTYPE OITOIT

Hucnurnnuna oTHOCUTCA K o0s3aTenbHor yactu OITOIN.

JucuunianHa sBisieTcs 00s3aTeIbHON

W3yuaemass NUCHMIUIMHA SIBISETCS OCHOBOM JUIsl TPOJOJDKEHUS (OPMHUPOBAHUS YKa3aHHBIX
KOMIETeHIMH B cienyromux quciuminHax: Ousuka (YK-1), ®usuka (OIIK-1); rocygapcTBeHHOM
UTOrOoBOW artecTammu B Qopme: [loaAroroBka K TpoIEeAype 3allUThl M 3aIWTa BBITYCKHOU
kBanupukanronHoit pabotsl (YK-1), IloaroroBka k mporenype 3aluThl U 3alIUTa BBITYCKHOM
kBanupukanronHoi padotsr (OI1K-1)

Pazzen 3. OIIMCAHUE OBPA30OBATEJILHBIX TEXHOJIOI' M1

I[J'ISI q)OpMI/IpOBaHI/IS{ 3asBJICHHBIX KOMHGTCHIII/Iﬁ HCIIOJIB3YIOTCA MCTOHAOJOTrMYCCKHUE TCXHOJIOTUH,
peaIn3yromue ﬂeﬂTeHBHOCTHLIﬁ, J'II/I‘IHOCTHO'OpHeHTHpOBaHHLIﬁ, HpaKTI/IKO'OpHeHTHPOBaHHBIﬁ
IIOAXOJHI.

OCHOBHBIMU CTPATCTUYCCKUMHU TCXHOJIOTUAMM ABJIAIOTCA: JICKIUOHHBIC 3aHATUA, IPAKTHYCCKUC U
na6opaTopHLIe 3aHATUA

Ha AOCTHIKCHUC KOHKPETHBIX ueneﬁ 06y116HI/I$I HaImpaBJICHBEI TMPHUMCHACMBIC TAaKTHUYCCKHEC
TCXHOJIOTHH: 3aJaHus, KIaCCUYCCKas JICKIIUA

Paznen 4. COAEP’)KAHUE JUCLUITIIMHDBI

1 cemecTp

. Konunuectso | Dopmupyemeie
Bunel 1 TemMbl 3aHATHI

4acoB KOMITETEHIIMU
Xumunueckue BemecrBa. CTpoeHHe U CBOHCTBA. 42 OIIK-1, YK-1
Jlexuus. BemectBo. AtoM. Monekyina. 2

XUMHYECKUH dr1eMeHT. Amtotponus. IIpocTeie u cinoxHbIe
BenlecTBa. KauecTBEHHBIN U KOJIMUECTBEHHBIN COCTaB BELIECTB.
XuMuyeckue 3Haku U popMyibl. OTHOCUTEIbHBIE aTOMHAS U
MoJieKysipHas maccsl. KonnuectBo BeniectBa. KoianuecTso
BEILECTBA U €JUHULIBI €70 U3MEPEHUS:

MOJIb, MMOJIb, KMOJIb. Yuciio ABoraapo. MossipHas Macca.

Jlekuusa. Tumbl XUMHYECKUX CBSI3€H: KOBaJICHTHAS, MOHHAS, 2
MeTajuimueckas ¥ BojgopoiHas. KoBaieHTHast XuMuueckasi CBsI3b.
JIBa MexaHu3Ma 00pa30BaHus dTOM CBSA3U: OOMEHHBIN U JOHOPHO-
akienTopHblil. OCHOBHBIE CBOMCTBA KOBAJICHTHOU CBSI3U:
HACBIIEHHOCTbh, MOJISIPU3YEMOCTh U IPOYHOCTb.




JlaGopaTtopHas pabota. OKHCIHTEIbHO-BOCCTAHOBUTEIHHBIC
peakiuu. CtenieHb okuciaeHus. OKHCIUTENb U BOCCTAHOBJICHHUE.
BoccranoButenb u okucienue. MeTo aIeKTpoOHHOTo OanaHca s
COCTAaBJICHUSA ypaBHCHI/Iﬁ OKHCJINTCIBbHO-BOCCTAHOBUTCIIbHBIX
peakumii. [TonsiTre 00 3meKTposn3e. DIEKTPOIIH3 PacIlIaBoB.
DJIEKTPOJIN3 PACTBOPOB

Jlexuus. OCOGEHHOCTH CTPOCHUS AaTOMOB U

KpucTaioB. Pusnueckue cBoiicTBa meramioB. Knaccudukanus
METAJUIOB 10 PA3JIUYHBIM

npu3HaKaM. XMMHUYECKHUE CBOMCTBA METAJLIOB.
DJIEKTPOXUMHUYECKUI Pl HANIPSIKEHUH METaJIIOB.
MeTtamnorepmusl.

JlaGopaTtopHas pabota. [lelicTBHE KUCIIOT U IICII0OYECH HAa METAJLJIBI.

ﬂa6opaTopHaﬂ pa60Ta. OKCHUIINTEIIFHO-BOCCTAHOBUTEIIbHEIC
PCAKIIMH.

3ananus A CaMOCTOSITENIbHOM pabOThI, B TOM YHUCIIE BHITIOJTHEHHE
KP, PI'P

PI'P-1 Ctpoenue aroma U XUMHYECKas CBA3b

PI'P-2 OxucnurenbHO-BOCCTAHOBUTENBHBIE PEAKITUN

PI'P-3 Dnexrponus conei

KP-1 [leiicTBre KUCIIOT M 1IE€T0YEH Ha METAJUIbI

KP-2 DnekTpoXuMHUYECKUE PACUETHI

30

IpuMeHeHne XUMHUYECKUX BEIIECTB B NPOMBIILIEHHOCTH.
3aKOHOMEPHOCTH XUMHYECKHX IIPOLECCOB.

66

Jlexuus. CkopocTs XuMHu4eckux peakuuil. [lonarue o ckopoctu
XUMHUYECKHUX PEAKIMNA. 3aBUCUMOCTh

CKOPOCTH XMMHUYECKUX PEAKIUI OT pa3iInyHbIX (PAKTOPOB:
IIPUPOJBI pEarupyroLUX BEUIECTB, UX

KOHIIEHTpALlUU, TEMIIEPATyphl, TIOBEPXHOCTH COIIPUKOCHOBEHUS U
UCIIOJIb30BaHUs KaTaJIM3aTOPOB.

Jlexuus. OO6paTUMOCTh XUMHUUYECKUX peakuuil. OOpaTumble U
HEoOpaTHMBbIe peakiMi. XUMUYECKOe
DPABHOBECHE U CIIOCOOBI €r0 CMEIIEHHUS.

Jlekuus. Ilonstue o nucnepcHon

cucreMme. JlucnepcHas gaza u qUCTIEpCHOHHAs cCpefa.
Knaccudukanus qucrepcHbIX CUCTEM.

IToHsTHE O KOTJTONIHBIX CHCTEMAX.

Jlexnus. [lonarue o pactBopax. @U3NKO-XUMUYECKast IPUPOIA
PacTBOPEHHMS M paCTBOPOB.

B3aumoseiicTBue pacTBOpUTENS U PACTBOPEHHOTO BEIIECTBA.
PactBopumocTs BemiecTB. CriocoOb!

BBIPQXEHHS KOHIICHTPAIIMH PACTBOPOB: MaccoBasi JOJIs
PacTBOPEHHOTO BEIIECTBA (MPOIEHTHAs),

MOJIIpHAst

Jlekuus. Teopus 37€KTPOTUTHUECKON qUCCONUAMN. MexaHn3m
JUCCOIMAIIMY BEILIECTB C Pa3IuYHbIMU

THUIIAMHU XUMHUYECKUX CBA3ed. OCHOBHBIE TOJIOKEHUS TCOpHUHn
ANEKTPOJIUTUYECKON AUCCOLUALINH.

CreneHb JIEKTPOTUTHICCKON TUCCOIMAU U (DaKTOPHI €€
3aBUCUMOCTH. CUIIBHBIE U CpCaHucC

3NEKTpOJUThl. Bomopoausliii mokasarens. Cpena BOJHBIX PaCTBOPOB
AJIEKTPOJIUTOB.

OIIK-1, VK-1




JlaGopaTtopHas pabota. KHCIIOTBI Kak 3JE€KTPOJIUTHI, UX 2
KJIAaCCU(UKAIIMS 110 Pa3IMYHBIM MMPU3HAKAM. X UMUYECKHE CBOHCTBA
KHCJIOT B CBETE TEOPHUHU

AIIEKTPONIUTUYECKOU Auccoruanu. OcoOeHHOCTH B3aMOICHCTBHS
KOHIIEHTPUPOBAHHOU CEPHOU U

a30THOW KUCIIOT ¢ MeTajulaMi. OCHOBHBIE CLIOCOOBI MOTYYEHUS
KHCIIOTBIL.

Jlaboparopuas pabota. OcHOBaHMS 1 UX cBoicTBa. OCHOBaHUS KaK 2
AIEKTPOJIUTHI, UX KJIacCU(UKAIMS 110 Pa3InYHBIM

Ipu3HaKaM. XMMHUYECKHE CBOMCTBA OCHOBAHUM B CBETE TEOPUU
3JIEKTPOJINTUYECKON JUCCOLMAIIIH.

Pa3nosxeHue HepacTBOPUMBIX B BOJIE OCHOBaHMM. OCHOBHbIE
CI0cO0bI OJTYYEHUS] OCHOBAHHIA.

JlabopaTtopnast pabora. Conu u ux coiictBa. Coyi Kak 2
31eKTpoJIUThl. CONIM CpeHuE, KUCIIbIE U OCHOBHBIE.

XUMHUYECKU CBOWCTBA COJIEN B CBETE TEOPHUH IICKTPOJIUTUUECKOU
mucconuanuu. CrocoObl

TTOTYICHHUS COJICH.

Jlexuus. I'maponu3 kak oOMeHHbIH nponecc. HeobpaTumslii u 2
00paTUMBbIH THUIPOIU3 CONEH.
Crynenuarslii ruipoaus. IlpakTuueckoe NpUMEHEHUE THAPOIIN3A.

JlabGopaTtopHas pabota. ['uaponus coneit 2
JlabGopaTtopHas pabota. JlucriepcHbIe CHCTEMBI. 2
JlabopatopHas padota. [IpuroroBiieHre pacTBOpa COJISTHOM 2

KHUCJIOTHI 3aJaHHOM MacCOBOU JTOJIH.

3agaHus Ui CaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBHIIIOJIHEHUE
KP, PT'P, pedepara

PI'P-4 CkopocTh XMMHUECKUX pEaKLIni

PI'P-5 Xumnueckoe paBHOBECHE U IPUHIMI cMelieHus Jle-
[TaTense

PT'P-6 Dnextponutuueckasi TUCCOIUAINS

PI'P-7 JlucriepcHble CUCTEMBI

KP-3 Xumuueckasi KHHETHKA

KP-4 JTucconmanus u TUapoInA3 colen

Pedepar Ha Temy "Xumus moaumMeposB” 42

MHast KoHTakTHas pabora: 0

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYUAIOIIUXCSI 110 OCBOEHUIO
JIACLIUTUIMHBI

N3yueHune AMCHUIUIMHBI PEKOMEHJYEeTCS HayaTh C O3HAKOMJIEHHsS ¢ pabodell mporpaMmoii, ee
CTPYKTYpOll M COJEp)KAaHUEM pa3[eloB. YUeOHbI MaTepuall CTPYKTYpUPOBaH, W3y4YEHHE
JUCLATIIINHBI OCYIIECTBIISAETCS B TEMaTH4ECKON IIOCIIEI0BATENBHOCTH.
3aHATUS  JIEKIMOHHOTO  THIIA JAIOT CHCTEMATH3UPOBAHHBIE 3HAHMS 10 JWCHUIUIMH
KOHIEHTPUPYIOT BHUMaHUE Ha HauboJiee CIOKHBIX U BaXKHBIX BOIpocax. Bo BpeMs JeKIMOHHBIX
3aHATHI PEKOMEH/yeTCsl BECTH KOHCIIEKTUPOBAaHUE y4eOHOro MaTepuaia; oopamaTh BHUIMaHUE Ha
(GOpMYITHPOBKM M KaTEropuu, PpacKpbIBAlOIIME CYTh NPOOJIEMbl, SIBICHHUS WM IPOLECCa;
3a(puKCUpPOBaTH BBIBO/IbI u MIPaKTUYECKHE PEKOMEHIalliH.
IToaroroBka K 17a0OPaTOPHBIM 3aHSATUSM BKIIIOUAET O3HAaKOMIJICHHE c IJIAHOM
7a00paTOPHOTO 3aHATUS, TPUBEACHHOTO B METOJMYECKUX YKa3aHUAX; pabOTy € KOHCIIEKTOM
JICKIM, BBIOJHEHHE JOMAIIHEro 3aJaHus, padoTy ¢ y4eOHOW U Yy4eOHO-METOIUYECKOH
JUTEpaTypoil, HAyYHbIMM M3AAHUSIMH U BJIEKTPOHHBIMU 00pa30BaTEeIbHBIMU  pecypcamy,
PEKOMEHI0BaHHBIMU pabouell MporpaMMoOil TMCIUIUIUHEL, a TAKXKe pa3pad0TaHHBIM JIEKTPOHHBIM



KypcoM U1 PCKo .
CopnepxaHue caMOCTOSATENbHON  PalOTHI ONpeeseTcss padodyeil MnporpaMMoN JAMCLMILIMHBI,
OLICHOYHBIMM M METOAMYECKMMM MaTepHallaMi, 3aJaHUsIMH M YKa3aHUSAMH IIPErojaBaTers.
CamocrosTenbHas paboTa MOXKET OCYILECTBIIATHCS B AyAUTOPHOW M BHEAyIUTOPHOM (opMmax.
D¢ (deKTUBHBIM CPEICTBOM OCYLIECTBICHHUS CAMOCTOSTENbHOW PpabOThl SBISAETCS 3JICKTPOHHAS
UH(POPMALIMOHHO-00pa3oBaTebHas Cpela YHUBEPCUTETa, KOTOpas oOecrneYnBaeT JOCTYN K
oOpa3oBaTelbHONl  mporpamme, pabodeil  nporpaMMme  JUCLUIUIMHBI, K  3JIEKTPOHHBIM
OMOJINOTEYHBIM CUCTEMaM, PO(eCcCHOHANBHBIM 0a3aM JaHHBIX U HH(POPMALMOHHBIM CIIPABOYHBIM
CHUCTEMaM.

M3yueHne NUCHMILIMHBI BKIIOYAET BBINOJIHEHUE pacdy€THO-rpapuueckoil paboThl, KOHTPOIbHOM
paboTHI, nabopaTopHOM paboTHL.
[lepuonu4HOCTh MpOBEACHUS, (POPMBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, CUCTEMa OIICHUBAHUS
X0Jla OCBOEHMs [JUCLMIUIMH IpeACTaBlIeHbl B pabodeldl nporpaMmMe. YCJIOBUS aTTeCTalluu
IPUBEJICHbI B TEXHOJIOIMYECKOM KapTe, BXOAALIEH B cocTaB paboyel MporpaMmsbl JAUCHUILIMHBL.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHUME JUCHUITIMHbI

6.1. YueOHO-MeTOIMYECKOE obecrieueHne

Konnuectso
AK3EMILISIPOB MIEYATHBIX
NoNe o W3IaHUH, UMEIOIINXCS B

Crnucok UCOIb3yeMOM JIUTEPaTyphbl
/o OuoOnMoTeKe, Uin
AIICKTPOHHBIN apec U3AaHus
(pecypca) B cetu MHTepHeT

YYEGHBIE, YYEBHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHWA

1. [Xumnueckue cucrembl [Tekct] : BapuaHTHl 3aAaHUN 7S 168 /
camocTosT. paboTel / M-Bo oOpa3oBanus u Hayku PD, ['OY| https://portal.volgatech.net/b
BITO "Map. roc. Texu. yu-1"; [cocT.: P. Y. Bunokyposa u|00ks/Vinokurova_ximicheski
ap.]. Usn. 3-e, mom. Momkap-Oma: MapI' TV, 2011. - 140 c. e_sistemy 2011.pdf
DK3eMILIIPEL: Bcero 168.

2. |Xumus [Tekcr] : nmab. mpaktukym / M-Bo oOpa3oBaHUS U 58 /
Hayku P®, T'OY BIIO "Map. roc. texu. yH-t"; [P. HW.| https://portal.volgatech.net/b
Bunokyposa u ap.] ; mox obur. pexa. P. M. Bunokypogoii. | ooks/Vinokurova_ximija_20

Nomkap-Omna: MapI'TV, 2011. - 171 c¢. Ox3eMIIspbl: BCETO 11.pdf
58.
3. |KpamenunnukoBa, Hanexna ['ennanbeBHa. Xumus [Tekcr] : 23 /

yueOHOe Tmocobume i camocTosiTenbHOM — paboter  u| https://portal.volgatech.net/b
npaktinueckux 3aHsatuii /| H. I'. Kpamenunnukosa, P. .| ooks/Krasheninnikova ximij
Bunoxyposa; M-Bo o6pazoBanus u Hayku PO, ®I'6OY BIIO a.pdf

"[ToBomxk. Toc. TexHo1. yH-T". Momkap-Omna: IIT'TY, 2013. -
144 ¢. ISBN 978-5-8158-1095-2. Dx3eMIUISIpLI: Bcero 23.

4. |KpamenunnukoBa, Hagexna ['ennaapeBHa. Xumus [Tekcrt] : 25
mocoOue Il BHITTOJTHEHHSI HHAUBUAYalbHbIX 3ananuii / H. T
Kpamenunnukosa, P. . BunokypoBa; M-Bo o0pa3oBaHus U
Hayku P®, ®I'bOY BIIO "lloBomk. roc. TexHOJI. yH-T".
Womkap-Ona: IITTY, 2014. - 74 ¢. ISBN 978-5-8158-1339-7.
OK3eMILISAPEL: Bcero 25.

6.2. MaTtepuanbHO-TeXHHYECKast 6a3a v MPOrpaMMHOE O0eCTIeueHUE




NoNe | Aynutopuu aiis npose- | [lepedeHb OCHOBHOTO 000PYIOBaHHS [Iporpammuoe
/Tl |AeHUS YIeOHBIX 3aHSATHH, obecrnieueHne
CaMOCTOSATENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM

aTTeCTalluU

1. 311 (1) Bempsmurens B-OINEJ[-12-65 VY XJI[Microsoft Windows
4 (1), Ipoexrop mynbruMenuiinbiii|Enterprise, CnpaBouyHas

Sanyo PLC- XD 2600 B xkomIuLc|mpaBoBas cucreMa

kperuieanem u kabemem (1), Cron|"KoHcynbranT [Tmroc"”,

XUMHAYECKHIA naboparopusrii| Microsoft Office

1200*1400*1500 (3), Cron-moiika|Standard, Arear Dr.Web,
neoriHas (1), Ilkad  BeITSDKHOM|KOMIUIeKT I'APAHT-

naboparopubiii  1538*726%2100 (2),[Mactep, Microsoft
Ixad TS xuM.peakTuBoB|Access, Microsoft Visio
800*580*1810 (1), Kommekr|Professional,  Microsoft
y4ueOHoi Mebemu (1) Project Professional,

Microsoft Visual Studio
Enterprise, Kommiekt 10
JUIS PEIICHUs] OCHOBHBIX
10JIb30BATEIbCKUX 3a/1a4

Pasnen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLMIUIMHBL ®OHJ OLEHOYHBLIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHBI HaA:

- YCBOGHHME TEOPETUYECKOTro MaTepuasia (00beM 3HaHUH, INyOuHa YCBOEHHs), IPEAYCMOTPEHHOTO
paboueil mporpamMmoit;

- YMEHHE u3JaraTb MaTepuan (YeTKOCTh, TPAMOTHOCTb H3JIOKEHHS MarepHuaia, TOYHOCTh H
MOJIHOTA BOCITPOU3BEICHUS YU€OHOTO MaTepHaa);

- YMEHHE MIPUMEHSITH TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUi.

Ixama OLICHUBAHUIA MMPEACTABIICHA HUKCE.

YpoBeHb
c(OpPMHPOBAHHOCTH [Ixana
Kpurepun onienuBanus
3JIEMEHTOB OLICHUBAHUS
KOMIIETEHIINH
IToporossIii OOyuvaromuiics HMeeT 3HAHUS OCHOBHOIO MaTrepuana,|3adTeHo
YPOBEHB MPOSABIIAET YMEHHE JIOTMYHO €ro H3jlaraTb, HO MOXET
JONyCKaTh ~ HETOYHOCTM B H3JIOKEHMH  MaTepuana,
HE/JIOCTaTOYHO NpPaBUJIbHbIE (HOPMYITUPOBKH, HCIBITHIBAET
3aTpYJHEHUS B BHINOJIHEHUN MIPAKTHYECKUX 3aJaHHUM

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIEBAEMOCTH OOECIEeYMBAET OLEHHBAHHWE XOJa OCBOCHHUS JMCHUIUIMHBI
(MOZyJIsl) M IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJOTUU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOM KapTou AMCHUIUIMHBL [lOpsSaoK cocTaBieHHS TEXHOJIOIMYECKOW KapThl U
QITOPUTM  TPOBEACHHS] MPOLEAYpPhl OLEHMBAHHUS BHUAOB JACSITEIBHOCTH  OOydaroluxcs,
HANPaBIICHHBIX HAa OCBOCHHE 3HAHWW, YMCHHH, HABBIKOB W/ WM OMbBITA JEATCILHOCTH, IO
HaKOIUTEIILHON CcHUCTeMe B Oajuiax ycTaHaBIMBaeTcs mosioxeHueM o cucreme PUTM B ®I'BOY
BO {II'TY»




7.2. [IpoMexyTOYHAS aTTECTAHS 00YIAFOIIUXCS
[TpomexxyTouHasi artecTanus OOydYarOIIUXCsl HAIIPABIICHA HA OLICHUBAHHME PE3yJIbTaTOB OOYYCHUS
10 JTUCHUITJIIMHE (MO,IIyJIIO) H IPOBOAUTCS € UCITIOJIL30BAHUCM (1)OHI[0B OIICHOYHBIX CPCACTB.

[Ipumepsl THUHOBBIX KOHTPOJIBHBIX 3agaHMid M3 0a3bl (OHIA OLEHOYHBIX CPEACTB IO
0o0pa3oBaTebHON IPOrpaMMe.

ITASK1

Toabpko OCHOBHEBIE OKCHUABI ITPCACTABJICHBI B PAAY ...
ITrue

K20, FeO, CaO

IFalse

Zn0O, CuO, Na:0

IFalse

MgO, Al,O3, CaO

IFalse

Cr203, Zn0O, SO2

ITASK?2

ToabpKO KUCIOTHEBIE OKCHIBI MPCACTABJICHBI B PAAY ...
ITrue

Cl,07, CO2, SO2

IFalse

MgO, MnO, Al>O3

IFalse

K20, BaO, SiO>

IFalse

SOz, Ca0, P20s

ITASK3

K amdoTrepHbIM OKCHJIaM OTHOCSTCH ...
ITrue

ZnO u Al203

IFalse

CO2 u P20s

IFalse

NO u ZnO



IFalse

Al,O3 u CaO
ITASK4
®opmyna ruapodocdaTa KanbLus UMEET BUJ ...
True

CaHPO4

IFalse
Ca3(P0Oa4):2
IFalse
Ca(H2POs4)2
IFalse
Ca(OH);
ITASK5
KapOonar xanpuust CaCO3 (M3BECTHSIK) OTHOCHTCS K KJIaccy ...
ITrue
CpEIHUX coNel
IFalse

KHUCIIOT

IFalse
OCHOBaHMUM
IFalse

KHUCJIBIX COJIEN
ITASKG6
PopMyna CEpHUCTON KUCIOThI UMEET BU ...
ITrue

H2S03

IFalse

H2S

IFalse

H2SO04

IFalse

H2S.03



ITASKY7

DIeMEHTOM, B aTome

KOH(Urypamuio 3s23p?, Asercs ...

ITrue

Si
IFalse
Ti
IFalse
Mg
IFalse
Ge
ITASKS8

Yucio BaeHTHBIX QJICKTPOHOB B ATOMC 3JICMCHTA 4-ro nepuoaa VIA'FPYHHLI PaBHO ...

ITrue
6

IFalse

IFalse

IFalse

8
ITASK9

Yucno Bale€HTHBIX DJICKTPOHOB B aTOMC XJIOpa PABHO ...

ITrue
-

IFalse

IFalse

IFalse

1
ITASK10

KOTOpPOTO

BAJICHTHBIC

AJIEKTPOHBI

HUMCIOT



HawnGoubiielt BeMTMYUHOM 3JIEKTPOOTPUIIATEILHOCTH 001a/1a€T aToM ...
ITrue

Cl

IFalse

Si

IFalse

IFalse

S

ITASK11

B rmaBHOM noarpyIiie ¢ yBeJIM4eHUEM IOPAIKOBOIO HOMEpa JIEMEHTA ...
True

YBEJIMYMBACTCSI AaTOMHBIN paguyc

IFalse

YMCHBIIACTCA aTOMHBIN paauyc

IFalse

YBCIIUYUBACTCA DJICKTPOOTPUIATCIBHOCTD
IFalse

YMGHBHIaIOTCSI MECTAJINIMYCCKUC CBOﬁCTBa
ITASK12

B NnepruoaAc C YBCIMUYCHUCM IMOPAJKOBOI0O HOMEPA 3JICMCHTA ...
ITrue

YBCIIMYUBACTCA DJICKTPOOTPUIATCIIBHOCTD
IFalse

YMCHBIIACTCA JJICKTPOOTPULATCIIBHOCTD
IFalse

YBEIIMUUBAETCS ATOMHBIN pajnyc

IFalse

yMeHLIHaIOTCSI HEMCTAJININYCCKUEC CBOﬁCTBa
ITASK13

OHTpONHUs PEaKIUN XapaKTepU3YyeT ...

ITrue



CTerneHb Oecropsika B CUCTEME
IFalse

BEJIMYMHY BHYTPEHHEH YHEPTUU
IFalse

TEIIOBOM 3P PEKT peakiuu
IFalse

BEJIMYHMHY IT0JIE3HOH paboThI
ITASK14

[Tpu npoTekaHuu 3K30TEPMUIECKOTO MpoIecca ...
ITrue

SHTAJIBITUS CUCTEMBI yOBIBACT
IFalse

SHTAJIBITNS CUCTEMBI BO3PACTET
IFalse

SHTPOIIUS CUCTEMBI YOBIBACT
IFalse

sHeprus I m60ca Bo3pacraer
ITASK15

B OTKpBITOfI CUCTeME 1pu p, T = const CaMOIIPOU3BOJIbHO MPOTCKAKOT IMPOLECCChI, AT KOTOPBIX
CIIpaBCJIMBO BBIPAKCHUC ...

ITrue

AG<0

IFalse

AG>0

IFalse

AH>0

IFalse

AH<O0

ITASK16

[Tpu yBenuueHnuu koHueHTpanuu okcuaa yriaeposa (II) B 2 pasza ckopocTs peakuuu
2CO(r)+02(r) ®2CO2(T) ...

ITrue



yBEJIMUUTCS B 4 pa3a
IFalse

YBEJIMYUTCS B 2 pas3a
IFalse

YMEHBILIUTCS B 2 pa3a
IFalse

HE U3MEHUTCS
ITASK17

Eciu TemniepatypHbiii K03 (GHUIIMEHT CKOPOCTH PEAKIIUU PABEH 2, TO MPH MOBBIIICHUN
temneparypsl oT 40°C 1o 70°C ckopoCTh peakiu ...

True

yBEJIUYUTCS B 8 pa3
IFalse

yBeJIUUYUTCS B 6 pa3
IFalse

YBEJIMYUTCS B 2 pasza
IFalse

YMEHBIIUTCS B 6 pa3
ITASK18

[Tpu yBenmmuenuu naBieHus B 2 paza ckopocts peakiuu N2 (1) + Oz (1) ® 2NO (1) ...
ITrue

yBeJIMYUTCS B 4 pasza
IFalse

YBEJIMUYUTCS B 2 pasza
IFalse

YMEHBIIIUTCS B 2 pa3a
IFalse

HE U3MEHUTCS
ITASK19

s emeniennst paBHoBecus Fes04 (k) +4CO (1) D 3Fe (k) + 4CO2 (r), AH<0 B cTopony
YBEIMYCHUS BBIXOA MTPOAYKTOB PEAKIIMHA HEOOXOIUMO ...

ITrue

MOHU3UTH TEMIIEPATYPY



IFalse

[IOBBICUTH TEMIIEPATYPY
IFalse

IIOBBICUTH JAaBJICHUC
IFalse

IIOHU3UTH JAaBJICHUC
ITASK20

YPaBHeHI/IC peaKuuu, st KOTOpOI>'I IMMOBBIIICHUEC JaBJICHUA B CUCTEMEC ITPUBOJUT K YBCIIMYCHUIO
BbIXOJa IMPOAYKTOB, UMECT BU/ ...

ITrue

2NO (r) + Oz (r) D 2NO2 (1)

IFalse

C (x) + 2N20 (r) D CO2 (1) + 2N2 (1)
IFalse

CaCOs (1) D CaO(t) + CO2 (T)
IFalse

2NaNO; (x) D 2NaNOz (k) + O2 (r)
ITASK21

Bripaxkenue nmst KoHCTaHTHI paBHOBecus peakiun 2Fe (k) + 3CO2 (r) DFe203 (k) + 3CO (1) umeet
BUJ ...

ITrue
IFalse
/span>
IFalse
/span>
IFalse
/span>
ITASK22
CxeMma pCaKknunu, KOTopast COOTBETCTBYCT IIPOUCCCY OKUCIICHUA, UMCCT BU] ...
ITrue

P" H3PO4
IFalse

CuCl2 " Cu



IFalse

KMnO4 " MnO2
IFalse

HNOs " NO
ITASK23
Cxema pCaKkru, KOTopasa COOTBECTCTBYCT IMPOLECCY BOCCTAHOBJICHU S, UMCCT BUL ...
ITrue

CO2"CO

IFalse

NaCl " Cl
IFalse

N2 " NO

IFalse
Al"Al,O3
ITASK24
BBICHIyIO CTCIICHb OKHCJICHHA aTOM a30Ta NPOSABIIACT B COCAUHCHUU ...
ITrue

HNO3

IFalse

NH3

IFalse

N.O

IFalse

NaNO-
ITASK25

KoaddurnmentnependopmynoiokucuTeIssBypaBHEHUHPEaKuy, mpoTekatomeiinocxeme KMnO4
+ KNO: + H2SO4 = KNO3 + MnSO4 + K2SO4 + H20, pagen ...

ITrue
2

IFalse

IFalse



IFalse
5
ITASK26

Koapduuuent nepesn popMysnoil BOCCTAHOBUTENIS B ypaBHEHUH PEaKLUK, IPOTEKAroNIei 1o
cxeme CuU + HNO3(pass) = Cu(NO3z)2 + NO + H20, pases ...

ITrue
3

IFalse

IFalse

IFalse

5

ITASK27

CDOpMYJ'Ia BCIIICCTBA, KOTOPOC MPOABIIACT CBOICTBA OKMCIUTENISA B peakuuun
SO2 + H2S =S + H20, umeersuy ...
ITrue

SO2

IFalse

H.S

IFalse

S

IFalse

H20

ITASK28

MaccoBas noiast NHsNO3 B pactBope, comepkamem 8 r Hutpara ammoHus B 200 r pacTBOpa,
COCTaBJISIET ...

ITrue

4 %
IFalse

5 Monb/n

IFalse



1 monb/n
IFalse
0,04 %
ITASK29

MoutsipHast KOHIIEHTpAIKsI THIPOKCUaa HaTpus B pactBope, 100 mur kotoporo coaepxkut 4 T NaOH,
COCTaBJIsIET ...

True

1 monb/n
IFalse

4%

IFalse

0,04 r/mn
IFalse

0,001 mons/n
ITASK30
Macca H2SO4, conepxatuetics B 100 i 1M pactBopa, cocTaBisieT  I'paMMOB.
True

9,8

IFalse

4,9

IFalse

49

IFalse

98

ITASK31

®dopmyna BEMecTBa, KOTOPOE B BOJHOM PACTBOPE SIBIISECTCS CHIIBHBIM AJICKTPOJIUTOM, UMEET BHUJT

ITrue
H2SO4
IFalse
H2CO3
IFalse

H2S



IFalse

H2Si03

ITASK32

(DOpMy.]'Ia BCIICCTBA, KOTOPOC B BOAHOM PAaCTBOPC SABIACTCA cl1a0bIM SJICKTPOJIHUTOM, UMECT BU] ...
ITrue

H2CO3

IFalse

H2SO4

IFalse

HCI

IFalse

HNO3

ITASK33

®dopmyra BEIIeCTBA, KOTOPOE B BOAHOM PACTBOPE SIBISETCS CI1A0BIM AJIEKTPOIUTOM,
HUMECTBU]L ...

ITrue

BaSO4

IFalse

Naz2SO4

IFalse

Ba(OH):

IFalse

H2SO4

ITASK34

VYpasuenue nporecca auccounanun Mg(OH)2 mo | crynenu umeer BUJ ...
ITrue

Mg(OH),D MgOH* + OH™
IFalse

Mg(OH), D Mg?* + 20H"
IFalse

MgOH* D Mg?* + OH"

IFalse



Mg(OH)2D MgO + H20
ITASK35

VpaBuenue nporecca auccounannu HoSO3 no Il crynenu numeer Bun ...
True

HSOs; DSOz* + H*
IFalse

H2S03 DSOs* + 2H*
IFalse

H2SO3D HSO3 + H*
IFalse

H2S03DSO:2 + H20
ITASK36

YpaBHenwue nporecca auccoruanuu HoS mo | crynenu umeer Buf ...
ITrue

H.S DHS +H*

IFalse

HzS D % +2H"

IFalse

HS D S* + H*

IFalse

H>SDH» + S

ITASK37

®dopmyna coiu, B BOZTHOM PacTBOPE KOTOPOH TAKMYC OKpAIlleH B CHHUH I[BET, UMEET BUJ ...
ITrue

Na,COs

IFalse

CuSOq4

IFalse

NaNOs

IFalse

AlBr3

ITASK38



®dopmyiia coiu, B BOIHOM pacTBOpe KOTOpoi 3HaueHue pH paBHO 7, UMeeT BUL ...
ITrue

KCI

IFalse

CuSOq4

IFalse

Na.COs3

IFalse

FeCls

ITASK39

B BogHoM pactBope comn KoCO3 derondTanens okpanmBaeTcs B IBET.

ITrue
MAaJIUHOBBII
IFalse
JKEIITBIN
IFalse
CUHHI
IFalse
OpaHXEBbIN
ITASK40

B monekyne NHzmexay atomamu a3ora M BOJOpOJia pealn3yeTcs TUII XUMHUYECKOM
CBSI3H.

ITrue

KOBAJICHTHBIH IOJIIPHBII
IFalse

MOHHBIN

IFalse

KOBAJICHTHBIN HEMOJIIPHBIN
IFalse

METaJUTMYECKUI

ITASK41

B NaBrmexay HatprieM u OpoOMOM peaan3yercst THUII XUMUYECKOM CBS3HU.



ITrue

MOHHBIN

IFalse

KOBAJICHTHBIN MOJISPHBIN
IFalse

KOBAJICHTHBIN HENOJIIPHBIN
IFalse

METAJINYECKU I

ITASK42

®opmyiia BENIECTBA, B KOTOPOM PEANM3YETCS KOBAJICHTHBIN HEMOJISIPHBIN TUIT XUMUYECKOM CBSI3H,
MMeEeT BULT ...

ITrue

O2

IFalse
NO>
IFalse
Na.O
IFalse
H20
ITASK43

Cxewma mnporiecca, MPOTEKAIOIIETO Ha aHO/IE TATbBAHUYECKOTO JIEMEHTA, 3JIEKTPOIaMHU KOTOPOTO
spistoTcsa Fe u Cu, umeer BuUf ...

ITrue

Fe —2e — Fe?*
IFalse

Cu—2e — Cu?
IFalse

Cu?* +2e — Cu°
IFalse

Fe?* +2e — Fe
ITASK44

Cxema mporiecca, MPOTEKAIOIIEero Ha KaTo/ie TalbBAHWIECKOT0 AJIEMEHTA, DJICKTPOIaMH KOTOPOTO
sBisirorest Ni 1 Ag, UMeeT BUJ ...



ITrue
Ag"+e— Ag
IFalse
Ag-e— Ag'
IFalse

Ni - 2e — Ni**
IFalse

Ni®* + 2e — Ni
ITASK45

,Z[JI?I TaJIbBAHUYCCKOT'O 3JICMCHTA, COCTOALICTO U3 CBUHIIOBOI'O 3JICKTPOJAa IIPHU CTaHAAPTHBIX
YCJI0BUSAX, B KAYECTBEC KATOAA MOKCT BBICTYIIATh 3JICKTPOU, HM3TOTOBJICHHBIN U3 ...

ITrue

Cu

IFalse

Zn

IFalse

Ni

IFalse
Mg
ITASK46

3navenne DJIC ralbBaHUYECKOTO JIEMEHTA, COCTOSIIETO U3 PTYTHOTO U KaJIMHEBOTO JIEKTPOIOB
MPU CTAaHAAPTHBIX YCIOBUAX, paBHO __ B. nbsp;/span>

ITrue
1,25
IFalse
-1,25
IFalse
0,45
IFalse
-0,45
ITASK47

3nayenue DJ1C raabBaHUYECKOTO AJIEMEHTA, SJIEKTPOIAMHU KOTOPOTO SIBJISIFOTCS YKEJI€30 U CBUHEIL,
NOTPYKEHHBIE B pacTBOPHI cosiel ¢ koHueHTpauusamu 0,1 M, paBHO B.nbsp;nbsp;



ITrue
0,31
IFalse
0,57
IFalse
-0,31
IFalse

- 0,57
ITASK48

3nauenue J/IC raabBaHUYECKOIO IEMEHTA, 3JEKTPOJaMHU KOTOPOIO SIBJSIOTCS ME/lb U HUKEIID,
HOTpYKEHHBIE B PACTBOPHI cotieii ¢ koHmenTparmsamu 0,01M, paao  B.nbsp;nbsp;

ITrue
0,59
IFalse
0,09
IFalse

- 0,59
IFalse

- 0,09
ITASK49

dopmyna coiu, MpH IEKTPOIU3E BOJHOTO pacTBOPa KOTOPOH Ha HMHEPTHOM KATO/€ BBLAEISAETCS
TOJIbKO BOJOPO/I, UMEET BUJ ...

ITrue
KCl1
IFalse
HgSO4
IFalse
AgNOs
IFalse
CuCl;
ITASKS50

dopmyna coiu, MPH IEKTPOIN3E BOJHOTO pacTBOPa KOTOPOM Ha MHEPTHOM aHOJI€ BbIIETSAETCS
TOJIbKO KUCTIOPOJ, UMEET BU/I ...



ITrue
NaNOs3
IFalse
CuBr;
IFalse
ZnCl,
IFalse

Kl
ITASK51
MeTaJ'IJ'IOM, KOTOpLIfI MOKHO HOJYYUTH SJICKTPOJIN30M BOAHOI'O PACTBOpPA €ro COJIH, SABJISACTCA ...
ITrue

Ag

IFalse

Al

IFalse

Na

IFalse

K
ITASK52

Macca cepebpa, BbIIENIMBILErocs Ha KaTojie mpu npomnyckanuu 9650 Ki snextpuuectsa uepes
pacTBop HHUTpaTa cepedpa ¢ BeixogoM 1o Toky 100 %, cocrapnsier r. /span>

ITrue
10,8
IFalse
108
IFalse

5,4

IFalse

54
ITASK53

O0BeM KHCIIOPO/1a, KOTOPBIH TEOPETHUECKU MOJKET BBIICITUTHCS HA QHOJIE TP MPOITYCKAHUH Yepes3
BostHBIN pacTBop CuSO4 193000 K snexTpuuecTBa, COCTaBISIET 7.

ITrue



11,2
IFalse
22,4
IFalse
5,6

IFalse
1,12
ITASK54

O06BemM BO10PO/1a, KOTOPHIN TEOPETUUYECKH MOYKET BBIICIUTHCS HA KaTOJIe TIPU MPOIYCKAHUU Yepe3
BoAHbIN pacTBOop KNO3 48250 Kit anexkrpuyecTBa, COCTaBIIsSET I

ITrue
5,6 1
IFalse
22,4 11
IFalse
112 n
IFalse
I n
IFalse
2,81
ITASKS5

Cxema nmpomnecca, MpoTeKaroIero Ha aHoAC 1Mpu aTMOC(I)epHOP'I KOPPO3UHN TEXHUYICCKOT'O KEJIC3a,
HUMECT BU] ...

ITrue

Fe —2e — Fe?*

IFalse

Fe?* +2e — Fe

IFalse

2H" +2¢ —H>1

IFalse

2H20 + O+ 4e — 40H"
ITASK56

Cxema nmpomnecca, mMpoTCKaroIICro Ha KatoI€ Ipu KOppo3nu TCXHUYCCKOI'O JKCIIC3a B KHCIOH cpeace,



UMEET BU]I ...

ITrue

2H" + 2e —»Ha1

IFalse

Fe?* + 2¢ — Fe

IFalse

Fe — 2e — Fe?*

IFalse

2H>0 + O2+ 4e — 40H"
ITASK57

Cxema mporiecca, MPOTEKAIOIIEro Ha KaTo/1e IPU aTMOC(EPHON KOPPO3UU TEXHHUYECKOTO HUKEIIS,
COZICPIKAILETO TPUMECH MEJIH, UIMEET BHUJI ...

ITrue

2H>0 + O2+ 4e — 40H
IFalse

Ni —2e — Ni?*

IFalse

Cu?* +2e— Cu

IFalse

2H" +2e — Ha1
ITASK58

I[J'IH 3aIlIUTBI XPOMOBBIX W3JIeIUN OT KOppO31H B KAYECTBC AHOJHOI'O MMOKPBITHUA MOKHO
HCIIOJB30BAThH ...

ITrue

Mg
IFalse

Ni

IFalse

Cu

IFalse

Ag
ITASKS59

I[JISI 3allIUThI HUKCJICBBIX I/I3II6HI/II\/JI OT KOPpO3HH B KAaUYCCTBC KATOJAHOI'O NOKPBITHA MOKHO



HCIIOJB30BAThH ...

ITrue
Ag
IFalse
Zn
IFalse
Cd
IFalse

Mg

I'TASKG60

®omyiia BeuiecTBa, BOAHBINA PACTBOP KOTOPOTO HE B3aUMOJICHCTBYET C JKEJI€30M, UMEET BUJ ...

ITrue
ZnS04
IFalse
H2SO4
IFalse
CuSOg4
IFalse

NiSO4

IIepedens BOIPOCOB 1Sl TPOBEACHUS TPOMEKYTOUYHOM aTTeCTAllUN

1.

CKOPOCTb XMMMUYECKMX peakuuin. BauAHME KOHLEHTPaLuMM Ha CKOPOCTb XMMWYECKOM
peaKkuun.

CKOpOCTb XMMMYECKUX peakumit. BamsaHve TemnepaTypbl Ha CKOPOCTb XMMUYECKOWM
peakuuun. MNpasuno BaHT Nodda.

Xrmunyeckoe paBHoBecue. KOHCTaHTa paBHOBeCUA.
MpuHumn Jle LWaTenbe, cmeleHne XMMUYECKOro paBHOBECKUA.

CoBpeMeHHas KBAHTOBO-MEXaHWYecKas MOAeNlb CTPOEHUs aToma. INemMeHTapHble
yactuubl. CTpoeHMe aTOMHbIX fAep.

BosHOBble CBOWMCTBA 3/1eKTpoHa. KeaHTOBble uucna (n,l, m;,s): wux 3HaueHwue,
XapaKTepucTuKa.

MpuHUKMNbI pacnpeaeneHna 3/1eKTPOHOB MO YPOBHAM U NOAYPOBHAM B aTOMe: NPUHLMN
MWHUMANbHOM 3HEepPrun, npasmao Kneuykosckoro, npuHumn Maynaum, npasmnao NyHaa.

CTpykTypa [lepuogmnyeckon cuctembl: GU3MYECKMIA CMbICA MNOPAAKOBOrO HOMepa



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

31eMeHTa, Homepa nepuoaa U Homepa rpynnbl.

I'Iepmo,a,mquKoe N3MEHEHME CBOMCTB 3/1EMEHTOB. Pa,ﬂ,MVCbI aTOMOB, 3HepruAa (I'IOTeHLI,Maﬂ)
MOHM3aLI,MM), SHEPrmnAa CpoacTBa K 3/IEKTPOHY, INEKTPOOTPULATE/IbHOCTD.

Xumunyeckas ceAsb. Buapbl XMMWUYECKOM CBA3MU.

MexaHu3m O6pa3OBaHMF| KoBasieHTHON cBA3M. KoBaseHTHaA CBA3b nonAapHaa w
HENONAPHaA.

Tunbl  rMBpuaM3aumMm aToMHbIXx opbutanein. CTpoeHMe MONEeKya c sp3—, sp? u sp—
rMépuaHbIMM opbuTanamum.

NoHHana cBA3b. MexaHn3m 0bpa3oBaHMA MOHHOM cBA3u, CBOICTBA MOHHOM CBA3W.
MeTannndyeckaa ceAsb. [JOHOPHO-aKUENTOPHAA CBA3b.

HeanekTponutbl. CBOICTBA PacTBOPOB HE3/EKTPONMTOB: AaBJAEHUE HACbIWEHHOro napa
Hag, YNCTbIM PacTBOPUTENEM U PACTBOPOM,

CBOWCTBa PAcTBOPOB HEINIEKTPOIUTOB: TEMMEPATYPbl KUMEHMA U 3aMepP3aHNA PAaCcTBOPOB.
Ocmoc 1 ocMmoTuYecKoe aasneHue. YpasHeHue BaHT Nlodda ana pacueta BeAnUUYMHbBI Poc.
OcHoBHble cnocobbl BbIpaXKeHUA KOHLLEHTPALUM PacTBOPOB: MacCcoBasA, MOJIbHasA A0ONA.

OCHOBHble Crocobbl BbIPA*KEHMA KOHLEHTPALMKU PACcTBOPOB: MOAPHAA KOHLEHTpauuma
(monapHOCTb), MoNANbHAA KOHLUEHTPaUKUA (MONANbHOCTD ).

OCHOBHble crocobbl Bblpa*XeHUA KOHUEHTPAUKMWN PACTBOPOB: HOPMaJibHaA KOHUEHTPaUunA.
Crnocobbl BblUMCNEHUA MOI'IHpHOVI MaCCbl 9KBUBA/1EHTA.

INEeKTPONUTbI. INEKTPOAUTUYECcKan auccoumaums. KMCNoTbl, OCHOBAHMA, COMMN C TOUKMU
3peHUA TEOPUM INEKTPOSIUTUYECKON AMCCOUMaLMUN.

KonuuectBeHHble XapaKTEPUCTUKM Mpouecca AMCCOUMaLMKU: CTeMeHb AUCCouMaummu o,
KOHCTaHTa gmccoumaumm Ka.

MoHHOe npousseaeHne BoAbl. BoaopoaHblit nokasatenb pH. XapakTepucTMKa KMCNOTHO-
OCHOBHbIX CBOWCTB cpeAbl N0 BeNnyYnHe pH.

fvaponuns COI'IGI71, O6pa3OBaHHbIX CUNbHOM KMCNOTOM N cnabbim OCHOBAHMEM.
fvaponuns COI'IGI71, O6pa3OBaHHbIX cnabon KNCNOTOM U CUNbHBIM OCHOBAHMEM.

MOHATMA  3/M1EKTPOXUMMUU. DNEKTPOAHbIA NOTEeHUMan, CTaHAAPTHbIA  3NEKTPOAHbIN
noTeHuman. Pag ctaHAapTHbIM NOTEHUMANOB (PAL HaNPSXKEHU) MeTanoB.

daKTopbl, BANAKOWME HA BEIMYNHY IIEKTPOAHOMO NOTEHLMaNa. YpaBHeHNe HepHcTa.

[anbBaHMYECKME 3/1eMEHTbl. DNEeKTPOXMMUYECKAaA CXema rasibBaHUYECKOro 3/1eMeHTa.
dneKkTpogHble npoueccsl, pacyet O/C.

dNeKTpoaun3 pacnnasosB. Cxema 31eKTponmsa.
ONeKTpoaun3 pacTBopoB. KaToaHble n aHOAHble npoueccbl. Cxema 3/1eKTpoansa.

3l'leI-(Tp0XMMW-IeCKaﬂ Koppo3unA. [lpUUYMHbI BO3HMKHOBEHWA rasibBAaHUYECKUX nap.



[enonspusaums. [denonspusatopbl. BogopoaHas M KucnopogHas Aenonapusauusa B
3aBMCUMOCTU OT KUCIOTHOCTU cpeapbl.

32. MeTozab! 3aWmMTbl OT KOPPO3MK. TUMbI METANIMYECKMX MOKPbITUN: aHOLHOE U KaTOoLHOE U
MEXaHM3Mbl WX 3aWMTHOrO AenctemA. [lpoueccbl, NpoTeKalowme npu HapyLeHUn
LEeNOCTHOCTU NOKPLITUA IY)KEHOTO M OLLMHKOBAHHOIO »Kenesa.

33. 3ﬂeKTpOXMMW-IeCKaF| 3alnTal NPOTEKTOPHAA 3allNTa N KaTO4HAA 3aLWNUTbI



