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Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs O4YHasA

OOmas TpyJ0eMKOCThb 33ET

YacoB o yaeOHOMY ITaHy 108 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM YHCIIE: 3a4eThl 2

ayIUTOPHBIE 3aHATHUS 32
caMmocTosTeNbHast pabora 74

Pacnpezlenenue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Htoro
Henens 192/6
Bun 3ansaruit v | PO | v PIT
Jlexun 16 |16 (16 |16
JlabopaTopHbie 16 (16 |16 |16
Wnas KoHTaKTHas 2 2 2 2
pabora
Uroro ayn. 32 132 |32 |32
KonrakrtHast pabota |34 (34 (34 (34
Cam. pabora 74 |74 |74 |74
HUrtoro 108 [ 108 | 108 | 108

n



Paboyast mporpamMma qUCIHHUILTAHBI

Xumus
pa3padorana B coorBercTBUM ¢ PI'OC:
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Poccun ot 14.08.2020 r. Ne 1021)

COCTABJICHA HA OCHOBAHHH Y4e0HOI0 IJIaHA 00pa30BaTeIbHON MPOrPAMMBI:

26.03.02 Hampasnerne noaroroku "KopabiecTpoeHne, OKCaHOTEXHUKA M CHCTEMOTEXHIKA 00BbEKTOB MOPCKOI HH(pacTPyKTypH"
IIpo¢uns "CynoBble SHEPTeTHUECKUE YCTAHOBKHU"
roJ1 Hayaja noArotosku 2025

Pabouyro nporpamMmmy cocraBuji(u):
K.c.-X.H., [oyenm, bormywxuna Tamvana Hukonaesna
PabGouas nmporpamma omoOpeHa Ha 3acenaHuu Kadeapsl EcTrecTBeHHO-HAYYHBIX JUCHHIIJIMH

3aBenyromuii kadenpoii Jlmaesua Onbra UropesHa



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpfo AUCIMILUTMHEI ABNISETCS 0OecTedeHre 6a30BOro ypOBHS 3HAHUH U YMEHHH, HEOOXOANMBIX U 00eCIIeUCHUS
CHOCOOHOCTH UCIIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(YECCHOHANBHOMN JIESITeIbHOCTU

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1 | TpeGoBaHus K IpeIBAPHTEIbHOM IOATOTOBKE 00y4aI0LIeIroCs:

2.2 | [ucuMnJIMHbI M NPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE JAHHOI TUCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeauiecTByoliee:

2.2.1 | Marepuanosenenue. TexHOIOTHsI KOHCTPYKIIMOHHBIX MaTepHUaIoB

2.2.2 | ®usuka

2.2.3 [ Merpomnorus, CTaHAapTHU3aNNS U CePTUPHUKAIHS

2.2.4 | ConpoTHBIECHHE MaTEPHATIOB

2.2.5 | Teopernyeckas MEXaHUKa

2.2.6 | TeopeTrueckre OCHOBBI 2JIEKTPOTEXHUKU

2.2.7 | I'mppomexanuxa

2.2.8 | letanu MallvH U OCHOBBI KOHCTPYUPOBAHUS

2.2.9 [ O01mmas 31eKTpOTEeXHHUKA M AIEKTPOHIKA

2.2.10 | Teopusi MEXaHU3MOB MaIllUH

2.2.11 | TexHndeckas TepMOJIMHAMUKA U TeIJIoNepeaaya

2.2.12 | CynoBble BcioMOraTeIbHbIe MEXaHU3MBbl, CHCTEMBI U YCTPOUCTBA

2.2.13 | [InaBaTensHast

2.2.14 | CynoBble KOTEIbHBIE U IAPOIIPOU3BOIAIINE YCTAHOBKU

2.2.15 | DnexTpoodopyaoBaHHE CYIOB

2.2.16 | CynoBble ABUraTeId BHyTPEHHETO CTOPaHUs

2.2.17 | CymoBbie TypOOMAIINHBI

2.2.18 | CynoBble X0JI0AUIbHbBIE YCTAHOBKU U CUCTEMbl KOHAUIIMOHUPOBAHUS BO3AyXa

2.2.19 | TexHonorHsI TEXHUIECKOTO OOCTY)KHMBAHUSI K PEMOHTA CYJIOB

2.2.20 | OcHOBBI aBTOMATHKHU U TEOPHUHU YIIPABICHUS TEXHUIECKIMHU CUCTEMaMHU

2.2.21 | CynoBoe 351eKTpo000pYA0BaHUE U OCHOBBI AJIEKTPOTEXHUKH

2.2.22 | Texumueckas pusnka

2.2.23 | Dkojorus

2.2.24 | Teopust MEXaHU3MOB U MaIlIUH

2.2.25 | OcHOBBI Hay4HBIX UCCIIEIOBaHUH

2.2.26 | Dxonoruveckas 0€30MacHOCTh MOPCKOH (PEUHOM) TEXHUKH

3. KOMIIETEHIIIHA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS JUCLIATLIMHBI
(MOAY.JIA)

OIIK-1: CniocoGeH ucno/Ib30BaTh OCHOBHBIE 3AKOHBI €CTECTBEHHO-HAYYHBIX TUCHUILVIMH B IPO(decCHOHATIbHOIM
AesITeTbHOCTH, IPUMEHATh METOAbI MATEMATHYECKOI0 AHAIN3A H MOJeIMPOBAHUS, TEOPETHYECKOI0 U
IKCNEPHUMEHTAIBHOTO HCCIe0BAHMS

OIIK-1.1: IIpuMeHsIeT OCHOBHBIE 3aKOHBI €CTECTBCHHO-HAYYHBIX AUCIMUILUINH B MPOGHECCHOHATBHON e TENbHOCTH

B pesynbrate 0CBOCHMS AMCHUILIMHBI 00y4aIOLMIUICS J0JIKEH

3.1 | 3naTh:

3.1.1 | OcHOBHBIE 3aKOHBI OPTaHMYECKON ¥ HEOPTAaHMIECKON XUMHH; KIACCU(UKAIMIO U CBONCTBA XUMHYECKUX DJIEMEHTOB,
BEIIECTB U COSAMHEHH, NX Ha3HAYCHNE U 00IaCTH MPUMEHEHUSI.

3.2 | Ymers:

3.2.1 | Ucnionb30BaTh OCHOBHEIC QJICMCHTAPHBIC MCTOJAbI XUMHUYCCKOTO UCCICAOBAaHUS BCUICCTB U COGZ[PIHCHI/Iﬁ.

3.3 | Bragern:

3.3.1 | CnocoOHOCTBIO BHITIOIHEHHS] OCHOBHBIX XUMHUYECKUX J1a00OPaTOPHBIX OMepanui.




4. CTPYKTYPA JUCHUILIAHBI (MOYJI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen | Pa3zgea 1. Oomast xumus
Jlex OCHOBHBIC MTOHATHS 1 3aKOHBI XUMHH /JIek/ 2 2 JI1.1 0
31
J1a6 HucTpykTaxk 1o Texuuke 6e3onacHoctu. OcHOBHbIC TIOHATHS /J1a6/ 2 2 JI1.1 0
€)!
Cp Knaccel n Ha3BaHust xumudeckux coennHenuit /Cp/ 2 4 JI1.1 0
31
JIab OcHOBHBIE 3aKOHBI XUMuH /J1a0/ 2 2 J1.1J11.2 0
21322
Cp OcHoBHbIE 3aK0HBI XUMUH /Cp/ 2 10 0
Jlex DHepreTuka XUMUUECKUX peakiuit /Jlex/ 2 JI1.1 0
€)!
Cp DHepreTuka XuMHUYECKUX peakiuii /Cp/ 2 10 JI.1J11.2 0
32
Jlek CKOpOCTh XUMUYECKUX peaknuit /JIek/ 2 2 JI1.1 0
€)!
JIab CkopocTh XUMHUYeCKUX peakmuit /J1ad/ 2 2 J1.1 0
31
Cp CKopocTh XUMHUYeCKuX peakuuii /Cp/ 2 10 JI1.1 0
JI1.2J12.1
22
Jlex Xumngeckoe paBHOBecHe /JIex/ 2 2 JI1.2712.1 0
32
Jlab Xumuueckoe paBHoBecHe /J1a6/ 2 2 0
Cp Xumuueckoe papHoBecue /Cp/ 2 10 0
Jlex CocraB 1 cBoiicTBa pacTBopoB /JIek/ 2 2 JI.1J11.2 0
32
JIa6 CocraB 1 cBoiicTBa pacTBopoB /J1ad/ 2 2 JI.1J11.2 0
22
JIab I'maponmus comnett /J1a6/ 2 2 JI1.2712.1 0
32
Cp CocraB u cBo¥icTBa pacTBOpoB. ['uaponus comneit /Cp/ 2 10 0
Jlex OKHUCIUTENLHO-BOCCTAHOBUTENbHBIE peakituu /JIek/ 2 2 0
31
JIa6 OKHUCIIUTETFHO-BOCCTAHOBUTEINTbHBIE peakiyn /J1ad/ 2 2 JI1.1 0
JI1.2712.1
32
Cp OKHUCIUTENHLHO-BOCCTAHOBUTENbHBIE peakiun /Cp/ 2 10 0
Jlex lanpBannveckuit anemMenT. DaekTpoian3. Kopposus MeTaios. 2 4 0
AKKymynsaTops! /JIex/ 31
JIa6 TlanpBanmveckuii anement /J1ab/ 2 2 JI1.1 0
JI1.2J12.2
32
Cp Onexrpoxumus /Cp/ 2 10 0
UKP 3amura naboparopHsix padot /MKP/ 2 2 JI.1J11.2 0
31

5. COAEP)KAHME AVNCLHUILIAHGBI (MOAYJIST)

Paznien "O6mas xumusa"

Jlexnms "OcHOBHBIE 3aKOHBI XUMUN'"

OCHOBHEBIE LEJIU U 3ala4 JUCHUIIIIMHBI, €€ CTPYKTYypa U CBA3b C AUCHHUIIJIMHAMU B 061.[16171 CUCTEMC IOATOTOBKH CIICIUAINCTA.
(DyH)IaMeHTaJ'[BHBIC 3aKOHOMEPHOCTU XUMHHU KaK TeOpeTI/I‘IeCKOﬁ OCHOBBI HOBBIX HAYKOCMKHUX TeXHOJIOrui. OCHOBHEIC

CTEXUOMCTPUICCKUE 3aKOHBI. OCHOBHEIC HampaBJICHUA TEXHUYCCKOTO Mporpecca B OTpaciin.

Jlexuus "Crpoenue Bemiectna”

Crpoenue atoma. KBantoBble uncna. Pacripesenenue 3;1eKTpOHOB 110 YPOBHSM U NOJYPOBHSAM. BiinsiHue CBOMCTB XMMUYECKOTO

3JIEMEHTAa B 3aBUCHMOCTH OT €r0 3IeKTPOHHOH KOH(PUTYPALUH.




Jlexnus "Ilepunoanyeckuii 3axon J[.M1.Menaeneesa'.
CTpyKTypa MepHoInveCcKoi cucTeMsbl. [IepHoAMYHOCTh H3MEHEHHUST CBOMCTB XMMHUYECKUX JIEMEHTOB U UX COCIMHCHHH.

Jlexius " Xumuueckas CBS3b'".

OcHOBHBIE CBOIicTBa XUMHUECKOH CBsI3U. KoBaneHTHast xumuueckas cBsi3b. [lonspHocTs cBsi3u. HaceimaemocTs. HanpaBneHHOCTS.
Honnas cBa3b. Kpucrannsl. Merannndeckas cBsisb. BogoponHas cBa3b. Ban-nep-paanbcoBo B3auMoAeHCTBUE MOIEKyl. Biusaue
THUITa XUMUYIECKON CBSA3M HA (PU3NKO-XUMHUIECKHE CBOHCTBA BEIIECTB.

Jlexnus "Xumuueckas TepMOAMHAMHUKA"

DHepreTrka XMMUYECKHX ITporeccoB. IIoHsTHE TepMOANHAMIYECKOH crcTeMBl. Buasl cuctem. TepMommHaMudeckne mapaMeTpsl
cucreMsl. Knmaccudukarms TepMofiHaAMAYECKIX IPOIecCOB. BHYTpeHHSS SHEPTHs ¥ SHTANBNHA. TemnoBsie 3 EKTH 1 UX
WCTIOJb30BaHUE B XUMHUYECKON TEXHOIOTUHU. DHTponus. DHeprus [ nboca. OCHOBHbIE 3aKOHBI TEPMOAMHAMUKH.

Jlexnus "Xumudeckas KuHeTUKa"

CkopocTh XUMHUYECKHX peakiuit CKOPOCTh XMMHUUECKHX PEaKIHi B TOMO- M T€TepOreHHbIX cucTeMax. @aKkTophl, BIUSIONINE HA
ckopocTb peakuuil. Teopus Appennyca. Katanusaropsl. 'oMoreHHbIi U reTeporeHHbIH KaTaau3. 3aKoH JEHCTBYIOIINX Mace Ui
HeoOpaTMBIX peakiuid. [Ipasuna Bant-I'odda. Xumudaeckoe n dpasoBoe paBHOBecHE

[TonsTrHe 006 06paTUMBIX H HEOOPATHMBIX PEAKIUAX. XUMHUECKOEe paBHOBECHE. 3aKOH JCHCTBYIOMINX MacC JUIsl 00paTHMBIX
peakuuii. daktopsl, BIusAOLIME Ha XuMUueckoe paBHoBecue. [Tpunnun Jle lllarense.

Jlexuus "PacTBOph! 1 UX cBOlicTBa"

Knaccugukamnus pactBopoB. CriocoObl BEIpaXXeHUsI KOHLIEHTPAIUY PacTBOpa. PACTBOPHI HEANEKTPOIUTOB U X KOJUIUTATUBHBIE
cBoiicTBa. 3akoH pa3dasneHust OctBanbaa. Teopus d7aeKTponuTUYECKOr qucconuanui. CTerneHb U KOHCTaHTa JAUCCOIMALINY.
CnaOble ¥ CHITBHBIC DIIEKTPOIUTHI. CBOMCTBA pACTBOPOB JIEKTPOJIHTOB.

Jlexnus "MonHo-o0MeHHbIe peakuuu. [ uaponus comneit”
HonHoe npousBeneHue Boabl. Bogopoansiii mokazarens. MHauKkaTopbl. OCHOBHBIC TUIIBI TUAPOJM3a coei. Onpenenenue pH B
kaxaom tune. CterneHs rupon3a. OakTopsl, BIUSIONINE HAa MPOIIECC THAPOIH3A.

Jlexuus "OkucnuTelbHO-BOCCTaHOBUTENBHBIE peakunu (OBP)".

OcHOBHbIE TIOHATHUS JaHHBIX peakiuil. Crernenpb okuciieHus. OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA DJIIEMEHTOB U UX
coenuHeHuH. [IpaBmito snexTpoHHOTrO Oananca. YpasauBanus OBP MeTomamMu 37€KTpOHHOTO ¥ HOHHO-3JICKTPOHHOTO OanaHca.
PasnoBugnoctu OBP. Baxkueiinine okuciaurenu 1 BoccranoBuTel. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHAS IBOMCTBEHHOCTD
XUMHYECKHX 3JIEMEHTOB.

Jlexuust "OCHOBBI 21€KTPOXUMUH"

IMonsTHE AMEeKTPOXUMHUUECKOH crcTeMBL. Buasl cucteM. DneKTpoaHbIN MOTEHINAN MeTasIa. DNeKTPOXUMHUYECKUH psi
HarpspkeHuH. CBOMCTBA psiga aKTHBHOCTH. XUMHYIECKHE HCTOYHHUKH JIEKTPUIECKOTo ToKa. ["ampBaHmYeckuii anemeHT. [IpuHImmn
pabotsl. Pacger DJIC. DnekTponn3 BOAHBIX PACTBOPOB M €r0 3aKOHOMEpHOCTH. Koppo3us MeTayuioB. 3anyra METauioB OT
KOppo3uu. AKKymyssTopsl. Buapl. [Tpuniun paboTsl.

6. POHJI OIEHOYHBIX CPEJICTB

6.1. ITepeueHb BHI0OB OLICHOYHBIX CPEACTB

BrimosHeHBIE 1 3aIUIIICHHBIE Ta00paTOpHBIC PA0OTHI
BrinonHeHHbIE U 3a4TeHHbIE KOHTPOJIbHBIE paOOTHI
3a4eT 1Mo AUCLUILUINHE

6.2. Tembl NHCBMEHHBIX padoT

He mpexycMOTpeHBI yaeOHBIM TUTAHOM.

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

DOCh! maa komrerennun OITK-1

1)KakoBa cokpaleHHas 3JIeKTpOHHAs: KOH(UTypaIys aToMa dJ1eMEeHTa ¢ MOPSIKOBBIM HoMepoM 207
a)[Ar]4sl;

0)[Ne]3s1;

B)[Ar]4s2;*

r)[Ne]3s2.

2)Kak MEHSIOTCSI CBOMCTBa XMMHYECKHX JIEMEHTOB CIICBa HAIIPAaBO 1O TEPHOAY?

OTBeT: MeTAIIMYIECKHE, BOCCTAHOBUTEIIFHBIE CBOMCTBA YOBIBAIOT, & HEMETAIIIMYECKIE, OKUCIUTENBHBIC CBOHCTBA YCHIIHBAIOTCS.
3)Yucnno HecmapeHHBIX 3JIEKTPOHOB B aToMe (hocopa B OCHOBHOM COCTOSTHHU PAaBHO:

a)5;

0) 4;

B) 3;*

r) 2.




4)YTo NPOUCXOAUT C TEIIOTOMN B IK30TEPMHUIECKOM Tporiecce?

Ortsert: TensoTa B X0/1€ XUMUUECKOH PEAKLIUH BbIIENAETCS, NU3MEHEHNE SHTAIBINU IIPU 3TOM UMEET OTpULATEIbHbIE 3HAUCHUS
AHx.p.<0.

5) Kakoe yTBep:kaeHHE CIIPaBEAIHBO IS TOCIEA0BATEILHOCTH 3neMeHToB C,N,0?

a) cJIeBa HalpaBoO YMEHBIIAETCS paguyc aToMa;™

0) cieBa HalpaBO YMEHBIIACTCS IEKTPOOTPHLATEITEHOCTh aTOMOB;

B) CIIpaBa HAJIEBO BO3PACTAET YHCIIO AIEKTPOHHEIX CIIOCB;

T) ClIeBa HAIIPABO YCUJIMBAIOTCSI BOCCTAHOBUTENIBHBIC CBOMCTBA.

6)Kakast (pyHKIUS B TEPMOJMHAMHKE ONPEICIICT CAMOIIPOU3BOIBHOE IPOTCKAHUE PEAKIIH?

OtBet: OyHKIMS Ha3bIBaeTCs HeprHs [ MO6ca nim n300apHO-M30TePMUIECKIH TTOTSHIIHAL.

7) ®opmymna BeICIIEro OKcHAa deMeHTa D207, YKaKuTe 31eKTPOHHYIO KOH(DUTYPAIHIO BAJICHTHBIX 3IEKTPOHOB aTOMa 3JIEMEHTA:
a) ns2np2;

0) ns2np3;

B) ns2np4;

r) ns2np5*

8)Kakoii MeTast aBiIseTcs aHOJAOM B TaJIbBAHUYECKOM dJIeMeHTeZn | Zn2+ | | Cu2+ | Cu Axobu-Tannss?

OTBeT: AHOIOM SIBIISCTCS MHK, Kak 0ojee XMMUYIECKH aKTHBHBIH JIEMEHT ¢ 0ojee HU3KUM 3HaY€HHEM JIIEKTPOJHOTO TOTEHIIHAA.
9)U3 vero cocTout 11000 pacTBOp?

OtBet: 13 MoeKkyn pacTBOpUTENS U PACTBOPEHHOT'O BEIIECTBA U MPOJIYKTOB UX B3aUMOACHCTBHUS.

10)Bpeaxiuu,cxema koropoit Cr2072- + 14H+ + 6CI-=3CI2 + 2Cr3+ + 7TH20,0kHCcIUTENAMH SBISIOTCAATOMBI SJIEMEHTa, CUMBOJI
KOTOPOTO:

a) Cl;

6) Cr;*

B) H;

r) O.

11)Kakum cBOHCTBOM 0071a1a10T pacTBOPHI DIIEKTPOIUTOB?

Ortgert: IIpoBOAUTE 3KJIEKTUYECKUIT TOK.

12) ®ynkims, XapakTepu3yomas HeyIopsiIo4eHHOCTh B TSPMOANHAMUYECKOH CHCTEMe, Ha3bIBACTCS:

a) SHTAJIBIINS;

0) sHTpOMHS;*

B) sHeprus [ 'nboca;

T) U30TepMa.

13)UTo npoucXoIuT MpU MEKTPOTUTHYECKON TUCCOLMALIMU MOJIEKYJI AIEKTPOJINTa B BOIHBIX pacTBOpax?

OTBeT: MOJIEKYJIBl PACHaAlOTCs HA MOHbI — KATUOHBI U aHUOHBI.

14) Peakrus umeT caMOIIpOU3BOIBHO B IIPSIMOM HAIIPABICHUH, ITPH YCIOBHU:

a) AG <0;*

6) AG >0;

B) AG=0;

r) AG>0.

15)Uro xapakTepusyeT BOJAOPOIHBIN MoKka3zaTens pH?

OtBet: KoHLEHTpaL10 KAaTHOHOB BOJOPOAA B paCTBOPE, XapaKTeP Cpeibl — KUCIOTHYIO, IIEJIOYHYIO WIIK HEUTPAIbHYIO.
16) Tlo cneacruro 3akoHa ['ecca TeruioBoi 3G dekT peakuu HaXOIUTCS M0 YPABHEHHIO:

a) ASx.p. = X SHpOAYKTOB peakiMu - LSHCXOAHBIX BEIIECTB;

6) AHx.p.= X AH npoaykToB peakiinu - £ AH HCXOIHBIX BelecTs;*

B) AGX.p. = £ AGUpoxyKToB peakiuy - * AGHCXOIHBIX BEIIECTB;

r) AGx.p.= AH- T-AS-10"-3.

17)Kakue peakuuy B XMUMUH HA3bIBAIOT THAPOIU3OM COJIEH?

OrtBeT: Peakiuu oOMeHa MEK/Ty MOJICKYJIaMH BOJBI M PACTBOPESHHBIMH B HEW COJISIMH.

18) B HanbobIieii cTeneHn CMECTUTh B CTOPOHY 00pa3oBaHus MPoIyKTa paBHOBecue B cucteme 2S02(T) + O2(r) = 2SO3(r) + Q
MOXHO, €CJTH OJHOBPEMEHHO:

a) MOBBICUTH U JaBlICHUE, U TEMIIEPATypY;

0) MOHM3UTH JaBICHHE, U TEMIIEPATYPY;

B) MOHM3UTH JABJICHHUE, IIOBBICUTH TEMIIEPATYPY;

T) MOBBICUTH JIaBJIEHUE, TOHU3UTH TeMIeparypy.*

19)Kakue peakiuy B XUMUHM OTHOCSITCSL K OKUCIIUTENIbHO-BOCCTAHOBUTENBHBIM?

Ortget: Peakinu, B pe3yibraTe KOTOPBIX H3MEHSIOTCS CTEIICHH OKHCIICHHS y SJIEMEHTOB.

20) ITpu nOBBIIIEHUH TEMIIEPATYPHL:

a) BO3PACTaeT CKOPOCTh KaK SK30TEPMHUUECKUX,TaK U IHJOTEPMUUECKUX PEAKLIMH:

0) CKOPOCTB FK30TEPMHYECKUX PEaKIHil BO3PACTALT,a YIHJOTCPMUICCKUX—yMEHBIIIACTCS;

B) CKOPOCTB 3K30TEPMUYECKHIX PEAKINH YMEHBIIACTCS,a SHIOTCPMUIECKIX BO3PACTALT;™

T') YMEHBIIAETCSI CKOPOCTH KaK 9K30-,TaK YJHJOTEPMUUECKUX PEAKLUH.

21) Yro nmoka3bIBaeT CTENEHb OKUCICHUS dIeMeHTa?

OTBeT: KOJIIMYECTBO 3JICKTPOHOB, CMEIICHHBIX OT aTOMA 3JIeMEHTa (TT0JI0KHUTENbHAS CTETIeHh OKHUCIICHHS) MIIN K aTOMY JaHHOTO
aeMeHTa (OTpUIaTeIbHasl CTeNIeHb OKUCIICHHS).

22) PaBaoBecue npouecca CO2(r)+H20(x)=H2CO3(p-p)+Q B cTopoHYy 00pa30BaHUs YTOJIBHON KUCIOTHI CMEIIAIOT :

a) TIOHIKCHHUE JTaBIICHHUS;

0) MOBBINICHNE TEMIICPATyPEI;

B) yBEJIMYEHHUE KOHLEHTPALIUHU YIIIEKUCIIOTO ras3a;™




T') MOHW)KCHUE JIaBJICHUS.

23)B yemM 0COOEHHOCTh BHYTPUMOJIEKYISAPHBIX OKHCIUTENbHO-BOCCTAHOBUTEIbHBIX peaKuii?
OtBeT: B Taknx peakmusx OKHCIUTENb M BOCCTAHOBUTENb HAXOMATCS B OHOI MOJIEKYIIe.
24)Crenens okucnenus cepsl B NaHSO3 pasna:

a) +6;

0) -2;

B) 0;

r) +4.%

25)Kakue nporecchl Ha3bIBAKOTCS SJICKTPOXUMHUYECKUMU?

OrtBeT: B pesynbrare KOTOPBIX, XUMHYECKas SHEPTH IPeodpa3yeTcst B IEKTPUIECKYIO U HA000POT.
26)13 nepednciIeHHbIX IEMEHTOB Hanboee 31eKTPOOTPUIATEIBHBIM SIBISIETCS:

a) a3or;

0) KHCIIOpPOT;

B) XJIOD;

r) dTop.*

27)B xakoM HanpaBJIeHUU IPOUCXOAUT IBMYKEHHUE IEKTPOHOB B raJIbBAHUYECKOM JIEMEHTE?
OtBet: OT aHOZA K KaTOIY.

28) Bribepere onpezeneHNe OMUCHIBAIOIIEE IPOLIECC AUCCONUAIINH:

a) B3aMHOE MPOHUKHOBEHHUE CONPHUKACAIOLIUXCS TEN BAPYT APYTra;

0) mporiecc pacTBOPEHHS 3JICKTPOIUTOB MO ACHCTBUEM BOMBI;*

B) IIPOIIECC PHCOEIMHEHUS BOIBI K MOJICKYJIaM, aTOMaM HITH HOHaM;

T) mpoIiecc NPUCOEANHEHNS aTOMOB.

29)Kak onpenenuTh Kakoi MeTasu1 OyJeT aHOJAOM B IaJbBaHUIECKOM dJIeMeHTe?

OtBeT: Metait ¢ 6oree HU3KUM 3JIEKTPOIAHBIM ITOTSHIMATIOM, CTOSIINM B PSITy HAIPSDKSHHUS JIeBee BTOPOTO MeTala.
30)Bri0epeTe omnpe/eneHre OnMCcHIBAIONIee MPOLIECC THIPATAIHN:

a) B3aMHOE MPOHUKHOBEHHUE CONPHUKACAIOLIUXCS TEN BAPYT APYTra;

©0) mporiecc pacTBOPEHHS 3JICKTPOIUTOB MO ACHCTBUEM BOJEI;

B) IIPOIIECC PHCOETMHEHNS BOIBI K MOJICKYJIaM, aTOMaM MJIM HOHAM;*

T) MPOIIECC PACTBOPEHUSI AIEKTPOIUTOB MO IEHCTBUEM DIEKTPUUECKOTO TOKA.

TumoBsle BONPOCHI K TOATOTOBKE 3aIIUTHI JIAOOPATOPHBIX PadOT MO AUCLUILIUHE

1. OCHOBHBIE 3aKOHBI XMMHHU. 3aKOH COXPaHEHMSI MacChl BELIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTajipo U €ro
CIIeACTBHA. 3aKOH IKBHBANEHTOB. OIpeeneHre 3KBUBAICHTHBIX MAacC MPOCTHIX M CIIOKHBIX BEIIECTB.

2. Teopun crpoenus atoma Pezepdopna u bopa. CocraB atoma. OTHOCHTENbHAS aTOMHAsl Macca 3JIEMEHTA.

3. KBanroBble yncrna.

4. PacnipesienieHre 3JIEKTPOHOB IO 3HEPTETHYCCKUM YPOBHAM M noxypoBHsAM. [Ipuarmn [laymu. [pasmno Xynnpa. IIpasmito
Kneuxosckoro.

5. [onsaTHe 00 s- , p- ,d- ,f- onemenTax. Xapakrep COeAMHEHHH UMH 00Pa3yeMBbIX.

6. IMepuoanyecknii 3akoH. CTpyKTypa nepuogudeckoil cucremsl. [IoHsTHE O Tpymax, MOATpyNIax M IIepHoaax.

Ilepuonnueckoe n3MEHEHNE CBOMCTB XUMUUECKUX 3JIEMEHTOB B TPYNIAX U EPUOAAX: 3apsij AApa; pailyc aTOMa; SHEPrust
MOHU3AI1H; SHEPIUS CPOJCTBA K DIIEKTPOHY; JIEKTPOOTPULATEIbHOCTD; OKUCIUTEIbHO-BOCCTAHOBUTEIIHBIE CBOMCTBA.

7. [ToHsiTHe O BHYTpEHHEH 3HEpPruM CUCTeMbl. [IepBbIi 3aKOH TEpMOAWMHAMUKH. ETo mpuMeHeHue JUisi N30XOPHBIX U
M300apHBIX MPOIECCOB.

8. [MonsTne 06 snHTanbnun. 3akoH ['ecca u ero crneacteus. [ToHsATHE 0 TeroTaXx 00pa30BaHUs CIIOKHBIX BellecTB. Pacuer
W3MEHEHHUS PHTANIBIIUH [IPU XUMUYECKUX PEAKLIUAX.

9. Ioustue 00 3HTponMU. BTOpoit n TpeTnii 3akoHbI TepMOAMHAMHUKH. CTaHIapTHAs SHTPOIUS BeniecTBa. Pacuer
W3MEHEHHUS DHTPOTIHH CHCTEMBI.

10. INonsTre 06 u300apHO - M30TepMUUecKoM noTeHIuane. OCHOBHOE ypaBHEHHE TEPMOAWHAMHUKH. Y CIOBUS BO3MOXKHOCTH
MpoTeKaHus mporecca. Pacuer usmMeHeHust cBoO0IHOM sHepruu [ nboca.

11. Xumuyeckasi KuHeTHKa. CKOPOCTh XMMHUYECKON peaklid B TOMOTE€HHON M FeTepOTreHHOW cucTeMax. 3aBUCUMOCTD
CKOpPOCTH XUMHUYECKON peaKkiu OT KOHIEeHTpauu. Ou3ndeckuil CMBICT KOHCTaHTBI CKOPOCTH XUMHUYECKOH PEaKIIHH.

12. BnusiHue TemnepaTypbl Ha CKOPOCTh XUMHU4eckoi peakuuu. [IpaBuino Bant I'odda u Temneparypublii koahdumeHT.
Teopust AppeHuyca. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEAKIIUU OT SHEPTUN aKTUBAIUH.

13. Karanu3. OcHOBHBIE MMOJIOKEHUS TEOPUH KaTaau3a. MexaHU3M TOMOTE€HHOTO U T€TepPOreHHOTO KaTaiusa.

14. INousiTre 06 0OPAaTHMBIX peaKIUAX U XMMHUCCKOM PaBHOBECUH. 3aKOH JEHCTBYIOUIMX MAacC OIS OOPAaTHMBIX CHCTEM.
CBsI3b KOHCTAHTBI PABHOBECHS C TEPMOAMHAMHYECKUMH QYHKIHSIMH.

15. [punnun Jle-lllarense. BnusHue u3meHeHus: TeMnepatypsl, JaBlICHUs, KOHIICHTPAIMK BEIIECTB HAa CMEIICHUE
PaBHOBECHS B CHCTEME.

16. OO01as xapakTepucTUKa pacTBOpoB. CrocoOb! BBIpaXKEHUS! KOHIEHTPALUNA pacTBOPOB.

17. TepmoarHaMuKa MpoOLECCOB pacTBOPEHUS. BinsHue TemMnepaTypbl U aBJIeHHs] HA PACTBOPUMOCTH BEILIECTB.

18. KomnmuratueHble CBOHCTBA WaealnbHBIX pacTBOpoB. 3akoH BauTt-T'odda. 3akon Payns u ero cnenctus. CriocoOsr
OTIpeieNIeH s MOJIEKYISIPHON MacChl paCTBOPEHHOTO BEILIECTBA.

19. [TonsiTrie 06 anekrponutax. Teopust snekTposUTHYeCKOr Aucconuanyu. OOMUN NPUHIUI TUCCOLUAUU. DIEKTPOIUTHI.

OCHOBHBIE ITOJIOKEHHS TEOPHH HIICKTPOIIUTHICCKON TUcconuaniuy. JJucconuanus KACioT (0JHO- 1 MHOTOOCHOBHBIX ), OCHOBAaHHI
(0IHO- ¥ MHOTOKHUCIIOTHBIX ), COJIEH (CPEeHHUX, KUCIIBIX, OCHOBHBIX).
20. KonnuratueHble CBOMCTBa PacTBOPOB MIEKTPOIUTOB. M3oToHMUecKUi koadduuuent. Crenens quccounanuu. Ilonsatue o




CHJIbHBIX H CJIA0BIX DJIEKTPOJIUTAX.

21. CnaObie anmekTponuThl. KoHcTaHTa aucconuanuu. 3akoH paszbasieHus OcCTBajbaa.

22. CHIIbHBIC AJIEKTPOJIUTHL. AKTUBHOCTD MOHOB. [IOHATHE O KaXyIIeWcs CTENeHU AUCCOIMALINU.

23. Honnoe npoussenenue Bogsl. Ilokaszatens Bogopona. MHAMKATOPBL.

24, HonHo-00MEeHHBIE PeakLud B PACTBOPAX 3JIEKTPOJIUTOB. Y CIOBUS HEOOPATHUMOCTH HMOHHO-OOMEHHBIX PEaKIHH.

25. XKectkocts Bombl. BpemeHHas u nocrostHHas. CiocoOBl yCTpaHSHUS .

26. Tunponus coneit. O6paTuMocTh Tuaponm3a. CteneHs ruapoin3a. KoHcTaHTa ruposn3a. Y CIoBUS YCHICHUS THAPOIU3a.
T'unponu3 pa3snuyuHbIX TUIIOB COJEH.

217. OxucnurensHo-BoccTaHoBUTENbHBIE peakiuu (OBP). TlonsTe o cTeneHu OKHCIEHHUS, OKUCIUTENIX U
BOCCTAHOBHUTEISIX. BaykKHEHIIIEe OKUCINTEIHN 1 BOCCTAHOBHUTEIH.

28. MeToB! COCTaBICHHUS ypaBHEHHH OKHCIUTEIHHO-BOCCTAHOBHTENBHBIX peaknnii. OBP B pasmuunsix cpegax. Tunst OBP.
29. Teopus >neKTPOAHBIX MOTEHIMATIOB. YpaBHeHre HepHcra. OnpeneneHie CTaHIapTHBIX 3JEKTPOIHBIX NOTEHIIUAIOB.

Y CTpoHCTBO BOZOPOAHOrO IEKTpoAa. Pan HanpshkeHni MeTaoB.

30. lanpBaHWYECKHE dTIEMEHTHI. Y CTPOUCTBO M MpHHIMI padoThl. Pacuer DJIC.

31. OneKTponu3 B paclyiaBaX M PacTBOpax 3MEKTpoiauToB. [locnenoBaTensHOCTH MPOIECCOB MPOTEKAIOINX HA aHOIE H
katoze. 3akonbl Oapajnes. Pacuer 00bemMa 1 Macchl BELIECTB, BBIICIUBIINXCS TIPH AJeKTpon3e. [IpuMeHeHne ek Tposn3a.

32. Koppo3sns meramioB. Xumudeckas ,3iaekTpoxumudeckas. CrocoObl 3aIIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynstopel. Kucnorusie. [lenounsie. [TpuHmm paGoTsI.

TunoBsle 3a1aHus MO JUCLUIIIINHE:

1. PaccuntaTh SKBHBaJeHTHBIE Macchl cienyrommx coeannennid PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacnincartb 37MEKTPOHHYIO KOH(UIYpalWio aToMa MapraHiia. YKa3aTb BO3MOKHBIC BJICHTHOCTH M XMMHUYECKHE CBOMCTBA.
Omnmcars KBAaHTOBBIMH YHCIIAMH BaJICHTHBIC 3JIEKTPOHEI aTOMA.

3. Paccuntars TemoBoi 3¢ (KT peaknuy ropeHus aneTwieHa (H.y.)

4. Paccuntath, BO CKOJBKO pa3 U3MEHUTHCSI CKOPOCTh XMMHUECKON peakIiy , €Cli YBeIUUUTh TeMrepaTtypy ¢ 50 mo 80
rpaaycos 1o Llenbcuto, TemneparypHblid ko3dduuueHT paseH 3.

5. Kyma cmectutscst xumudeckoe paBHOBecHe cucteMbl A(T) + 2B(r) «>C (x) AH<O ; ecimmn

- YBEIMYUTh TEMIIEPATYpy
- IIOHU3UTh KOHLICHTPALUIO Beuiectsa B

- [IOHU3UTh JaBJIEHHE B CUCTEME

HaMMCaTh BEIPAXKEHUE Il KOHCTAHThl PABHOBECUS IaHHOHU PEaKIMU.

6. Paccuntare MomsipHyro koHueHTpanuio 200 r 20% pactBopa xynopuga kaneius ([1=1,015 r/mm).
7. Ha ckonbko MOHU3UTHCS AaBleHHE Mapa Haj pacTBopoM mpu 25 °C, cogepkamuM 15 T rmrokossl B 150 r Boxsl. [lapnenue
mapa HaJl YMCTBIM pacTBOpuTenIeM(TIpH TOH ke Temmeparype) paBHo 26 klla.
8. Hamucars peakiuu ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 yka3ate pH B kKaXXIoM Cllydae THIPOIH3a.
9. VYPOBHATH METOZIOM IIEKTPOHHOrO OanaHca
Na2S03 + KMnO4 + H2S04 = Na2S04 + MnSO4 + K2S04 + H20
10. Paccunrate O/IC ranpBaHHYECKOrO 3JIEMEHTA, COCTOALIETO U3 IUIACTHH 0JIOBA M MEIH, NPU UX KOHLIEHTPALUU B

pacTBopax cooTBeTcTBeHHO [1] Monb/n 1 [0,01] Monb/1. YKa3aTk HampaBieHue IBUKEHUE HIEKTPOHOB.

WnpuBuayanbHbIE 3aJaHUS:

"OcHoBHbIC 3aKOHBI XUMHUH. CTpoeHHE aTOMa. XHUMHUYECKask CBS3b"
"DHepreTrKka XUMUYECKUX NpeBpalieHuil"

"KuneTrka XUMU4eCKUX peakuuil. XuMu4uecKoe paBHOBecHE"

"CocTaB u cBoiicTBa pacTBOpoB. Peakunu noHHoro oomena. ['maponus coneit”
"OKHUCIIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIINU. DIEKTPOXUMUS"

6.4. MeTroaquueckue MaTepHaJibl, ONpele/sIoliie Npoue1yphbl Oll¢eHHBaHUSA

Pemenne THITOBBIX 3aJaHUH, TECTOB, 3aIIITA TEOPETHYECKOTO MaTepHalia Ha Ja00paTOPHBIX 3aHATHIX.
JlabopaTopHast paboTa CUMTAETCS CAAHHOI, IPH BRIMOTHEHHUH CIEAYIOMINX YCIOBUH:CTY/ICHT HA Hell IPUCYTCTBOBAJ, BBITOIHHUI,
3aIIUTHII TEOPETUUECKUH MaTepual o JaHHoi TeMe. KoHTposbHas paboTa CYMTAeTCs BBIIOIHEHHON, IPH PEILICHHH CTYCHTOM
70% 3amaHuii cofepKaInuXcsl B BApHAHTE.

3a4er Mo AUCHUIUIMHE CTABUTCS II0 UTOTaM pabOTHI 00YJarOIEerocs B TEYCHUE CEMECTPa, BEIPAKCHHBIM B BH/IEC BHIOIHCHUS
KOHTPOJIBbHBIX paboT, pabOThl Ha KOJJIOKBUYMAaX, BHITIOJHEHUS U 3aIIUTHI JIaOOPaTOPHBIX PadoT.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI1.1 [Pocuu U. B., Tomuna |OO6mas n Heopraundeckas xumust. COBpeMeHHBIH Kypc: YdaeOHoe Mocksa: U3garenscTBo
JL I mocobue s 6akaaaBpoB IOpaiir, 2016
JI1.2 | I'nuaka Huxonait 3amaun ¥ yIpaXKHEHHUs 1Mo 00IIeH XUMHUU: yued. mocooue Mocksa: UuTerpai-
JleonnnoBuy IIpecc, 2001




7.1.2. Jlono/IHUTe/ILHAS TUTEpATypa

ABTODBI, COCTaBUTENU 3arnaBue W3narenscTBO, TOI
JI2.1 | SpocnaBueBa AHHa Xumus: 1a0apOTOPHBINA MPAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018
JI2.2 | ButBunuHa ['asinHa OO6mas XuMust: 1a00paTOpHBIN MPAaKTUKYM: IS cTyd. 1 Kypca, o0yu. Hosocubupck: HI'ABT,
Hukonaesna o cretr. 280700 "Texnochepnast 6e3onacHOCTS" 2012
7.2 IlepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOI ceTH "UHTepHer"
D1 | KoHcmekT nekiuii mo obmieil XuMun
32 | O6pa3zosatensHsiil moptan CI'YBT. DnekrponHsiii kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)
Haznauenue OobopynoBanue
YuebHas ayAUTOPUS i | AynutopHast gocka; Kommekt ydeOHoi MeOenn; KoMIIIekTsl XUMHYECKOH TOCYIBl U PEaKTHBOB
MPOBEICHUS TPYIIITOBEIX 1 | 17151 IpOBEACHHUS XUMHIECKOTO TIPaKTHKyMa; BEITsDKHOI mikad
WHIMBUIYaTbHBIX KOHCYIIbTAIMN
YuebHas ayJUTOpHs quist | AyautopHast nocka; KomruiekT ydeOHOM MeOenu; 6 KOMIUIEKTOB Ui 1aOOpaTOpHON paboTHI IO

MPOBEACHUA TCKYUICTO KOHTPOJIA
u HpOMe)I(yTO‘-IHOﬁ aTTeCTalun

OIPEAENEHHIO KECTKOCTU BOABI (IUTATUBBI C MPOOHPKaMU, HAOOp XUMUYECKHX PpEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH pabOoThI IO ONPEIEICHHUIO 3IIEKTPOIPOBOAHBIX PACTBOPOB CONEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITATHBEI C TPOOMPKAMH, 3JIEKTPOIBl H3MEPUTEIBHEIE,
9NEeKTPOAbl CpaBHEHUs); 6 KOMIUIEKTOB [UIsl J1a0OpaTOpHOH paboThl 1O  OMpPEAETCHUIO
HMOHOOOMEHHBIX peakiuil (IITaTHBBI ¢ MPOOMpKaMu, HaOop peakTHBOB, pH-Mmerpsl); BeITspkHON
mkad

YuebHas ayJAUTOpHS quis | AynutopHas nocka; Komrurekt ydeOHOM Mebenn; MynsTumenuitHoe o00pymoBaHHE: HPOEKTOP
MIPOBEIEHUS TPYIIOBBIX U | (cranmoHapHbIi), 9KpaH (cTaumoHapHslil), ITK (mepenocHoil)

WH/IMBUYaTbHbBIX KOHCYJIbTallUH

[Tomemenne i | Kommnekr  yaeOnot wmebemm; [IK — 10 mT., mnomkimroueHHBIX K cetd  "HHTepHer' W
CaMOCTOSITENIbHOM paboThl | 00ecreunBaOMX ~ AOCTYIl B OJJEKTPOHHYI0  HH()OPMAIIMOHHO-0Opa30BaTENbHYI0 — Cpeay
00yJarouxcst YHuBepcureTa.




