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IIpoduis "Kopabnectpoerue"
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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
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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:

DenepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT BHICIIET0 00pa30BaHus - OakanaBpuar 110 HapPaBICHHIO TOATOTOBKA
26.03.02 KopabnecTpoeHne, OKeaHOTEXHHKA ¥ CHCTEMOTEXHHUKA 00BEKTOB MOPCKOM HHPpacTpyKTyps! (prka3 MuHOOpHAYKH
Poccun ot 14.08.2020 r. Ne 1021)

COCTABJICHA HA OCHOBAHHH Y4e0HOI0 IJIaHA 00pa30BaTeIbHON MPOrPAMMBI:

26.03.02 Hampasnerne nmoarorokn " KopabiecTpoeHne, OKeaHOTEXHUKA M CHCTEMOTEXHHKA 0OBEKTOB MOPCKOH HHPACTPYKTYPHI"
IIpo¢uns "Kopabnectpoenue"
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 SMEKTPOTEXHUKH

2.2.7 | I'mppomexanuxa

2.2.8 | letanu MallvH U OCHOBBI KOHCTPYUPOBAHUS

2.2.9 [ O0mmas 3IeKTPOTEXHUKA M HIEKTPOHHUKA

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 | CymoBoe 31eKTpoo0OpyI0BaHUE U OCHOBBI AJIEKTPOTCXHUKH

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 ¥ HEOPTAaHMIECKONU XUMHH; KIACCU(UKAIMIO U CBONCTBA XUMHYECKUX DJIEMEHTOB,
BEIIECTB U COSAMHEHH, NX Ha3HAYCHNE U 00IaCTH MPUMEHEHUSI.

3.2 | Ymers:

3.2.1 | Ucnionb30BaTh OCHOBHEIC OJICMCHTAPHBIC MCTOAbI XUMHUYICCKOI'0 NCCIICAOBAHN BCIICCTB U COG}IHHGHI/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 Kraccs! 1 Ha3BaHMS XUMHUYECKUX coequHeHuit /Cp/ 2 4 J1.1 0
31

JIab OcHOBHBIE 3aKOHBI XUMuH /J1a0/ 2 2 J1.1J11.2 0

21032

Cp OcHoBHbIE 3aK0HBI XUMUH /Cp/ 2 10 0

Jlex DHepreTuka XUMUUECKUX peakiuit /Jlex/ 2 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 0

Cp CkopocTb XuMu4eckux peakuuii /Cp/ 2 10 0

Jlex Xumngeckoe paBHOBecHe /JIex/ 2 2 J1.1 0
€)!

Jlab Xumnueckoe paBHoBecue /J[ad/ 2 2 JI1.2J12.2 0
32

Cp Xumuueckoe paBHoBecue /Cp/ 2 10 0

Jlek CocraB 1 cBo¥icTBa pacTBOopoB /JIek/ 2 2 JIT.1JI1.2 0
32

J1ab CocraB u cBoiicTBa pacTBopoB /J1ad/ 2 2 JI.1J11.2 0
32

JIab T'uaponus coneit /J1a6/ 2 2 JI1.2712.2 0
32

Cp CocraB 1 cBoiicTBa pacTBopoB. ['uapomnu3 coneit /Cp/ 2 10 0

Jlek OKHUCIUTETLHO-BOCCTAHOBHUTENNBHBIC peakiuu /JIek/ 2 2 0
€)!

JIab OKHCIUTETFHO-BOCCTAHOBUTENBHBIC peakiwH /JIab/ 2 2 J1.1 0

JI1.2J12.2

32

Cp OKHUCIUTETFHO-BOCCTAHOBUTENbHBIC peakiu /Cp/ 2 10 0

Jlek T"anbBannyeckuii anemMent. JnexkTponus. Koppos3us meramios. 2 4 0
AxkymynsaTops! /JIex/ €)!

Jlab Kopposus meramnos /J1a6/ 2 2 JI1.1 0

JI1.2J12.1

32

Cp Onexrpoxumus /Cp/ 2 10 0

HKP 3amniura JlabopatopHbix padot /MKP/ 2 2 JI.1J11.2 0
€)!

5. COJEP’KAHUE JUCLUIIIMHBI (MOAY.JIST)

Pazpen "O6mas xumus"

Jlexmust "OcHOBHBIE 3aKOHBI XUMUN"

OCHOBHBIE IIeJTH U 331241 JUCITUTLTAHBI, €€ CTPYKTYpa U CBSI3b C AUCIUTLUTUHAMY B OOIICH CHCTEME IMOATOTOBKH CIICIHATUCTA.
®dyHIaMEeHTaIbHBIE 3aKOHOMEPHOCTH XUMHUH KaK TEOPETHIECKON OCHOBBI HOBBIX HAYKOEMKHX TEXHOJIOTHI. OCHOBHBIE
CTeXHOMETpPHUYCCKUE 3aKOHBI. OCHOBHBIC HAMPABICHHUS TEXHUYECKOT0 MPOrpecca B OTPACIIH.

Jlexuus "Ctpoenue Beniecrna”
Crpoenne aroma. KBanToBbIe unicia. Pacripenenenue 31eKTPOHOB MO YPOBHSIM U HOAYPOBHSM. BiusHue CBOMCTB XMMUUECKOTO
JJIEeMEHTa B 3aBUCUMOCTH OT €r0 ANMEKTPOHHOH KOH(UTypaIuu.

Jlexnusa "Ilepuonuyeckuii 3axon J[.M1.Menneneesa".
CTpyKTypa nepuoan4eckoi cucreMsl. I1epuoaAnyHOCTh H3MEHEHUSI CBOMCTB XUMUYECKUX DIIEMEHTOB U X COEIMHEHUH.




Jlexmus " Xumuueckas CBI3b".

OcHoBHbIE CBOWCTBA XUMUYeCcKOH cBsA3H. KoBanenTHas xumudeckas cBsa3b. [lonsprocTs cBs3u. Haceimmaemocts. HampasneHHOCTS.
Honnas ces3b. Kpucramnsl. Merannuueckas ca3b. BonopoaHnas cBsa3b. Ban-aep-BaanbscoBo B3aMMOAEHCTBYE MOJIEKyI. BiausHue
TUTIA XUMUYIECKOH CBSA3M Ha (PU3NKO-XUMHUYECKHE CBOWCTBA BEILIECTB.

Jlexnus "Xumudeckas TepMOAMHAMUKA"

DHepreTuka XMMHUYECKHX IponeccoB. IIoHsTHe TepMOoANHAMUUYEecKOi ciucTeMbl. Buasl cuctem. TepMmoauHaMudeckue mapaMeTpsl
cucrembl. Kimaccngukanus tepMoJuHaMIYECKHX MIPOLECCOB. BHyTpeHHsIs SHeprus u sHTanbIus. TerioBbie 3QGEeKTh 1 UX
HCTIONIb30BaHNE B XUMHIECKON TeXHOJIOTHH. DHTponus. JHeprus [ m66ca. OcHOBHBIE 3aKOHBI TEPMOJHHAMHUKH.

Jlexnus "Xumuueckas KuHeTHKa"

CKOpOCTh XUMUYECKUX peakuuil CKOpOCTh XUMUUYECKUX PEaKLUii B FOMO- U FeT€POreHHbIX cucreMax. dakTopsl, BAUAIOIIUE HA
ckopocTh peakuuid. Teopust Appennyca. Karanuzatopsl. [OMOreHHBI ¥ reTepOreHHBIN KaTaan3. 3aKOH AeUCTBYIOLINX Macc s
HeoOpaTuMsbIx peakiuil. [Ipasuna Baunt-I'odda. Xumuueckoe u pa3oBoe paBHOBecHE

[MonsTHe 00 0OPaTUMBIX U HEOOPATHMBIX PEAKIHAX. XUMHYCCKOE PABHOBECHE. 3aKOH JEHCTBYIOIIMX MAcC Ui 00PaTUMBIX
peakmuii. @akTopHI, BAMSIOMNE Ha XUMIYeckoe paBHOBecue. [1punitim Jle atense.

Jlexuus "PacTBopbI 1 uX cBoiicTBa"

Knaccnguxanus pactBopoB. CriocoOs! BRIpaXeHHsI KOHIIGHTPALIUH PAcTBOpa. PACTBOPBI HEANEKTPOIUTOB U HX KOJUTUTAaTHBHEIC
cBolicTBa. 3akoH pa3baBienHuss OctBabaa. Teopus AMEKTPONUTHUECKON auccoranni. CTeneHb 1 KOHCTaHTa TUCCOIHAIINH.
Crabble U CHIIbHBIE IEKTPONUTEL. CBOICTBA PACTBOPOB 3IEKTPOIHTOB.

Jlexmus "MoHHO-00MeHHbBIE peakiuu. [ unponns comneir”
Honnoe npoussenenue Bojbl. Bogopoanslii nokasarens. MHaukaTopsl. OCHOBHBIE TUIIBI THApoau3a conell. Onpeaenenue pH B
kaxjoM turne. CreneHs rufponansa. GakTopsl, BIUAIONUE Ha MPOLECcC THAPONIU3a.

Jlexmust "OkuCIATENFHO-BOCCTaHOBHTENBHBIE peakiun (OBP)".

OCHOBHBIE TIOHATHUS AaHHBIX peakuuil. CteneHp okuciaeHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA AIEMEHTOB U MX
coenunenuit. [IpaBuio anexkTpoHHoro 6ananca. Ypasuubanust OBP MeTomamMu 351eKTpPOHHOTO W HOHHO-3JIEKTPOHHOTO OaaHca.
Pasnosunnoctr OBP. Baxknelme oKUCIUTENIN U BOCCTAHOBATEIN. OKHUCIUTEIBHO-BOCCTAHOBUTENBHAS IBOHCTBEHHOCTh
XUMHYECKUX DJIEMEHTOB.

Jlexuus "OCHOBBI A5IEKTPOXUMUN"

IloHsTHE 2NEKTPOXUMUUECKON CUCTEMBL. BUbl cucTeM. DIeKTpOIHBIN IOTEHIUAT MeTaJlIa. DJIEKTPOXUMUIECKUH psift
HanpspkeHui. CBolicTBa psga akKTUBHOCTH. XUMHUYECKHE HCTOYHUKH IEKTPHUUECKOro Toka. 'ansBaHndeckuii aneMent. [IpuHnumn
pa6otsl. Pacyer DJIC. DnekTponu3 BOAHBIX PACTBOPOB U €ro 3aKOHOMepHOCTH. Koppo3us meTamios. 3alyra METalIoB OT
Koppo3uu. AKKyMyasTopsl. Buaer. [Ipuammmn paboTsl.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrIinosHeHbIE U 3alUIICHHbIE JTa00paTOpHbIe paObOThI
BebImoHEHHBIE U 3a4TEHHBIC KOHTPOJIBHBIC PA0OTHI
3a4eT 1o JUCIUILINHE

6.2. TeMbl NHCBMEHHBIX PadoT

He mpemgycMoTpeHbI y4eOHBIM IIaHOM.

6.3. KO]—ITpO.]'I])HbIe BOIIPOCHI ! 3a/1aHUSA

DOCsH! g1 kommerenun OITK-1.1

1)KakoBa cokpaieHHas 3JeKTPOHHAs KOHPHUTYpaIis aToMa 3JIeMEHTa ¢ TIOPSIKOBBIM HOMepoM 207

a)[Ar[4sl;

6)[Ne]3sl;

B)[Ar]4s2;*

r)[Ne]3s2.

2)Kak MEHSFOTCSI CBOMCTBa XMMHUYECKUX 3JIEMEHTOB CIIEBa HAPABO MO EPUOY?

OTBeT: MeTaJNIMUYeCKue, BOCCTAHOBUTEIbHbBIE CBOWCTBA YOBIBAIOT, @ HEMETAJUINUECKUE, OKUCITUTEIbHbIE CBOMCTBA YCUIINBAIOTCS.
3)Uwmcino HecrmapeHHBIX AJIEKTPOHOB B aToMe (ocdopa B OCHOBHOM COCTOSTHUH PAaBHO:

a)5;

0) 4;

B) 3;*

r) 2.

4)UT0 MPOUCXOUT C TEIUIOTON B AK30TEPMHUYECKOM Iporecce?

OtBert: TemnoTa B X0/1€ XUMUUECKON PEAKLUH BBIIENAETCS, U3MEHEHUE SHTAJIBIIUU IPH 3TOM UMEET OTPHLATEIbHbIE 3HAUCHHS




AHx.p.<0.

5) Kakoe yrBepkieHre cripaBeIMBO s ocienoBareabHocTh dneMeHToB C,N,0?

a) clieBa HaIlPaBO YMEHbBIIAETCS Paanyc aToma;™

0) cneBa HanPaBO YMEHBIIACTCS IEKTPOOTPHLATEIBHOCTh aTOMOB;

B) CIIpaBa HaJIEBO BO3PACTAET YHCIIO DJIEKTPOHHBIX CIIOEB,;

T) CJIeBa HAIIPAaBO YCUIIMBAIOTCSI BOCCTAHOBUTEIbHbBIE CBOMCTRA.

6)Kakast GyHKIHS B TEPMOJAMHAMHUKE OTIPENIEISIET CaMOIIPON3BOIFHOE MPOTEKAHNE PEaKIINH?

Ortset: OyHKIUS Ha3bIBaeTcs sHeprus [ mb0ca mim n306apHO-M30TEPMUUECKUI TOTEHIUA.

7) ®opmyia BeicHIero okcuaa emenTa 9207, YKaKHUTe AEKTPOHHYI0 KOH(PHUTYPAIMIO BaJCHTHBIX JJICKTPOHOB aTOMA 3JIEMEHTA!
a) ns2np2;

6) ns2np3;

B) ns2np4;

r) ns2npS5*

8)Kakoif MeTaut SBIIAETCS aHOZOM B TAIEBAHNYECKOM dJIeMeHTeZn | Zn2+ | | Cu2+ | Cu Sxobu-anmamnsa?

OTBeT: AHOIOM SBIISETCS LIUHK, Kak 00Jee XMMUYECKH aKTUBHBII JIEMEHT ¢ Oojiee HU3KUM 3HaUCHHUEM AIEKTPOAHOTO MOTEHIHANIA.
9)U3 "ero cocTouT Jr000# pacTBOp?

OrtBeT: VI3 MOJIEKyYI paCTBOPUTEIS U PACTBOPEHHOTO BEIIECTBA U IIPOIYKTOB UX B3aHMOJICHCTBHS.
10)Bpeaxkin,cxema kortopoit Cr2072- + 14H+ + 6CI-=3CI2 + 2Cr3+ + 7TH20,0KUCIUTENSMY SIBISIOTCIATOMBI JJIEMEHTa, CHMBOJI
KOTOPOTO:

a) Cl;

0) Cr;*

B) H;

r) O.

11)KakuM CBOHCTBOM 00aIaI0T pacTBOPHI AICKTPOIUTOB?

Otser: IIpoBOIUTE SKIIEKTUYECKUH TOK.

12) ®yHK1MA, XapaKTepu3yoLas HeynopsIOYeHHOCTh B TEPMOAIMHAMUYECKON CHCTEME, Ha3bIBaeTCs:

a) SHTAJIBIINS;

6) sHTpOnHS; *

B) sHeprus [ uboea;

) U30TepMa.

13)YT0 MponCXOoaUT IPH AEKTPOITATHICCKON TUCCOINAINN MOJIEKYI HJICKTPOINTA B BOIHBIX pacTBOPax?

OTBeT: MOJIEKYJIBI PACIAJAlOTCS HAa MOHBI — KATHOHBI X aHUOHHI.

14) Peaknus uaeT caMONpoOU3BOJIBHO B IPSIMOM HaIPaBJIEHUH, IPU YCIOBUU:

a) AG<0;*

6) AG >0;

B) AG=0;

r) AG>0.

15)Yto xapakrepu3yeT BOZOPOJHEIN ToKa3aTesns pH?

OrtBet: KoHIEHTpannio KaTHOHOB BOJOPOAA B PACTBOPE, XapaKTep CPebl — KUCIOTHYIO, IETOYHYI0 HIH HEHTPAIBHYIO.
16) Ilo cneacruto 3akoHa ['ecca TernoBoi 3 (GeKT peakuyu HaX0UTCs IO YpaBHEHHUIO:

a) ASx.p. = X SnpoayKTOB peakiiu - LSHUCXOJIHBIX BEILECTB;

6) AHx.p.= X AH npoxyxroB peakmmu - © AH nCXOIHBIX BemecTs;*

B) AGx.p. = X AGnpoayKkToB peakiun - X AGUCXOTHBIX BEIIECTB,;

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

17)Kaxue peaknuy B XUMHAH Ha3BIBAIOT THAPOIIHU30M COJIEH?

Ortget: Peakiinn oOMeHa Me /Ty MOJICKYJIaMH BOABI M PACTBOPEHHBIMH B HEH COJISIMH.

18) B nanbomnpIueii creneHd CMECTUTh B CTOPOHY 00pa3oBaHus MPOIyKTa paBHOBecue B cucteme 2S02(r) + O2(r) = 2SO3(r) + Q
MO>KHO, €CJIM OJTHOBPEMEHHO:

a) TIOBBICHUTH W JIaBJICHHE, U TEMIIEPATYpYy;

6) MOHM3UTH JAaBIEHHE, U TEMIIEPATYPY;

B) MOHMU3UTH JIaBJIEHUE, IOBBICUThH TEMIIEPATYpY;

T') IOBBICHTH JJaBJICHUE, IIOHU3UTH TEMIIEpaTypy.*

19)Kakne peakiiul B XUMUH OTHOCSITCSI K OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIM?

OrtBert: Peakuuu, B pe3yabTaTe KOTOPBIX U3MEHSIOTCS CTETIEHH OKUCIEHHS Y 2JIEMEHTOB.

20) IIpu NoBBINIEHUH TEMIIEPATYPHI:

a) BO3pacTaeT CKOPOCTh KaK 3K30TEPMUUECKHX,TaK W SHIOTCPMHUYECCKIAX PEaKIIHii:

6) CKOPOCTh YK3OTEPMHUIECKUX PEaKuil BO3pacTaeT,a S3HAOTEPMUUECKUX—YMEHBIIACTCS;

B) CKOPOCTb K30TEPMUUECKUX PEAKLUH YMEHBIIAETCS,a SHAOTEPMUUECKIX BO3pacTaeT;™

T') YMEHBIIAETCSI CKOPOCTH KaK 9K30-,TaK SHIOTSPMHUYECCKUX PEaKIIHii.

21) Yto moka3pIBaeT CTENEHb OKUCIICHUS dlIeMeHTa?

OTBeT: KOJIMYECTBO 3JIEKTPOHOB, CMELICHHBIX OT aTOMa 3JIeMeHTa (TIOJI0KUTeNbHAasl CTeTNIeHb OKUCIIEHUS ) WM K aTOMY JaHHOTO
3J1eMeHTa (OTpULATENNbHAS CTEEHb OKHCIEHHUS).

22) PaBroBecue nporecca CO2(r)+H20(x)=H2CO3(p-p)+Q B cTOpoHY 00pa30BaHMs yroJIbHOW KACIOTH CMEIIAIOT :
a) MOHWKCHUE JaBJICHUS;

0) MOBBILIICHUE TEMITEPATYPHI;

B) yBEITMUCHNE KOHIICHTPAIMH YTIIEKUCIIOTOo rasa;™

T) IOHMXCHUE TaBICHHUS.

23)B uemM 0COOEHHOCTh BHYTPUMOJEKYIAPHBIX OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX peaKiuii?




OtBeT: B Takux peakiusax OKUCIUTENb M BOCCTAHOBUTENb HAXOAATCA B OJHOIT MOJIEKyIIe.
24)Crenens okucienus cepsl B NaHSO3 paBha:

a) +6;

0) -2;

B) 0;

r) +4.%

25)Kaxkue nporieccsl Ha3bIBAaIOTCS MEKTPOXUMUIECKIMHU?

OrtseT: B pesynbTare KOTOPBIX, XUMHUYECKast SHEPTHs IpeodpaszyeTcs B AMEKTPHUECKYI0 1 HA000POT.
26)13 mepevrCIICHHBIX AIEMEHTOB HAHOO0JIee AEKTPOOTPUIIATEIIBHBIM SBIISICTCS:

a) a3or;

0) KuCIOpOI;

B) XJIOp;

r) drop.*

27)B xakoM HamlpaBJICHUH IPOUCXOHUT ABIKCHHE JJICKTPOHOB B TATbBAHMYECKOM JIeMeHTe?
Otget: OT aHOZA K KaTOy.

28) Bribepere omnpezeseHUe OMUCHIBAIOIIEE MPOLIECC AUCCOLUAIINY:

a) B3alMHOE TPOHNKHOBEHHE CONPHUKACAIOIINXCS TENI BAPYT APYTa;

0) mpo1tiecc pacTBOPEHHUsI HIIEKTPOIUTOB IO JCHCTBHEM BOJBI; ™

B) MPOLIECC PUCOCIMHCHHUS BOJIBI K MOJICKYJIaM, aTOMaM WITH HOHAM;

T) IpOIEeCC IPUCOCANHEHHUS aTOMOB.

29)Kaxk omnpenenuTs Kakoi MeTau1 OyIeT aHOIOM B IaJlbBaHMIECKOM dIIEMEHTE?

Otset: Metai ¢ 6oee HU3KUM 3IEKTPOIHBIM MOTEHIINATIOM, CTOSIIUM B PAIY HAIIPSDKSHUS JIeBee BTOPOro MeTasuia.
30)BriOepeTe onpe/esieHue ONMChIBAIOIIEe MPOIECC THApATAIIH:

a) B3alMHOE TPOHNKHOBEHHE CONPHUKACAIOIINXCS TENI BAPYT APYTa;

0) mpo1tiecc pacTBOPEHHUSI HIIEKTPOIUTOB IO JCHCTBHEM BOJIBI;

B) MPOLIECC PUCOCIMHEHHUS BOJIBI K MOJICKYJIaM, aTOMaM WIJIK HOHAM;*

T) IPOIIECC PACTBOPEHHS AICKTPOIUTOB MO ACHCTBUEM JIEKTPUIECKOTO TOKA.

Tunossie BOIIPOCHI K MOATOTOBKE 3allIUThI J'Ia60paTOpHI>IX pa60T 10 JTUCHUITIINHE

1. OCHOBHBIE 3aKOHBI XMMUU. 3aKOH COXPAHEHMs MAacChl BEIIECTB. 3aKOH IIOCTOSIHCTBA COCTaBa. 3aKOH ABOraJpo U €ro
ClIeAACTBUSA. 3aKOH HKBHUBaNEHTOB. OnpeieieHre SKBUBATEHTHBIX MacC MPOCTHIX U CI0KHBIX BELIECTB.

2. Teopuu crpoenus atoma Pesepdopna u bopa. CocraB atoma. OTHOCHTENBHAST ATOMHAsI Macca 3IE€MEHTa.

3. KBanToBbIE YnCIIa.

4. Pacripeniesienne 2J1€KTPOHOB IO 3HEPreTUYECKUM YpOBHAM U noAypoBHsaM. Ilpunnun ITaynu. IIpasuno Xynpa. IlpaBuio
KneukoBsckoro.

5. Ionstue 06 s-, p- ,d- ,f- smemenrtax. XapakTep COeANHEHUH UMH 00Opa3yeMBIX.

6. Ilepuonuueckuil 3akoH. CTpykTypa nepuoaudeckoil cucremsl. [loHaTHE 0 rpynnax, NOATpyNnax U MNepuoAax.

[Neproauyeckoe U3MEHEHHE CBOMCTB XUMUUECKUX DJIEMEHTOB B IPYIIIaX U MEpHOax: 3apsj sapa; pajuyc aToMa; SHEeprus
MOHM3ALNM; 3HEPTHs CPOJICTBA K IEKTPOHY; MNEKTPOOTPULIATENBHOCTh; OKUCIUTEIbHO-BOCCTAHOBUTEJILHBIE CBOMCTBA.

7. Ilonsatue o BHyTpeHHeH 3Hepruu cucreMsl. IlepBblii 3akoH TepMoauHaMuku. Ero npuMeHeHue A7 U30XOPHBIX U
U300apHBIX MPOIIECCOB.

8. IonsTue 06 sHTanenuu. 3akoH I'ecca u ero caenctsus. IloHATHe o TemnoTax oOpa3oBaHHs CIIOXKHBIX BellecTB. Pacuer
W3MEHEHHMS SHTAIBIINH TIPH XHMHYECKUX PEaKIHsIX.

9. IMousatne 06 sHTpOonMU. BTOpOoii u TpeTnii 3akoHBI TepMoauHamMuky. CTaHTapTHAS SHTpoNHUs BemecTsa. Pacuer
U3MEHEHHUS SHTPOIIMU CUCTEMBI.

10. [MonsTe 00 M300apHO - N30TEPMUUYECKOM NoTeHnuane. OCHOBHOE ypaBHEHHE TEPMOAWHAMUKH. Y CIIOBHS BO3MOXXHOCTH
MpOTEeKaHus npornecca. Pacuer m3meHeHns cBoboaHoMH sHeprun [ 'ndoca.

1. Xumudeckas: kuHeTHKa. CKOPOCTh XMMUYECKOH peaki[id B TOMOTEHHOH M TeTepOreHHOH cucTeMax. 3aBUCHMOCTb
CKOPOCTU XMMUYECKON peakiy OT KOHIEHTpauy. PU3HUeCcKuil CMBICT KOHCTAHTBI CKOPOCTH XMMHUECKOH peakIuu.

12. Bnusiaue TemmiepaTypsl Ha CKOPOCTh XUMHU4YecKor peaknuu. [Ipaswio Bant [odda u TemmeparypHbiid kodppummeHt.
Teopust Appenuyca. 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakuy OT SHEPTUU aKTUBALUH.

13. Karanus. OcHOBHbIE NONOXKEHUS TEOPUH KaTaau3a. MexXaHu3M FOMOTE€HHOTO M TeTepOreHHOro KaTauu3a.

14. INonsTHe 00 OOpaTUMBIX PEAKIUAX M XMMHUYECKOM PAaBHOBECHH. 3aKOH ACHCTBYIOIIMX MaccC ISl OOPaTHMBIX CHCTEM.
CB#13b KOHCTAHTHI PABHOBECHS C TEPMOIMHAMUIECCKIMH (DYHKITHSIMH.

15. ITpunnun Jle-llarense. Bnusnue nu3aMeHeHUs TeMnepaTypsl, AABICHUS, KOHIECHTPALUY BELIECTB HA CMELICHUE
paBHOBECHS B CHCTEME.

16. OO0mas xapakTeprucTHka pacTBOpoB. CIOCOOBI BEIpaKEHHS KOHIICHTPAIUi PacTBOPOB.

17. TepMoauHaMuKka NpoLECCOB pacTBOpeHUsl. BiausHue TemmnepaTypsl U JaBlIeHUs] HA paCTBOPUMOCTb BELIECCTB.

18. KonnuratuBHble CBOMCTBa MaeanbHBIX pacTBOpoB. 3akoH Bant-I'odda. 3axon Payns u ero cnenctus. CriocoOsl
oIpezieeH s MONEKYIIPHONH MacChl paCTBOPEHHOTO BELIECTBA.

19. INonsatne 06 amexTponmTax. Teopust »MeKTpoNUTHIecKol nucconuanuy. OO IPUHIHIT TUCCOUAINH. DICKTPOJIUTEL.

OCHOBHBIE TTOJIOKEHHSI TEOPHUU DIEKTPOIUTHIECKOH quccormanun. Jucconuanys KucioT (OAHO- U MHOTOOCHOBHBIX ), OCHOBaHUN
(0[THO- ¥ MHOTOKHCIIOTHBIX), COJIEH (CpEIHUX, KUCITBIX, OCHOBHBIX).

20. KomnmuratuBHbIE CBOHCTBa PAcTBOPOB IEKTPOIUTOB. M30TOHMUecKUi kKoadduiuent. Ctenens qucconnanyu. [loHsITHE O
CWIIBHBIX U CIIA0BIX 2JIEKTPOJIUTAX.

21. CnaOsbie snexTponuthl. KoHcranta auccouuanuu. 3akoH pazbasineHus OcTBajibla.




22. CuJIbHBIE DNIEKTPOTUTHL. AKTUBHOCTh MOHOB. [ToHATHE 0 KaXKyleiicsl CTeNeHn AUCCOIUALNY.

23. Honnoe npoussenenue Boasl. [lokazatens Bopopona. MHAMKATOPHI.

24. VoHnHO-00MEHHBIE PEeakIMi B PacTBOpax JIEKTPOIUTOB. Y CIIOBUS HEOOPATUMOCTH HOHHO-OOMEHHBIX PEaKIIHH.

25. Kectrkocts Boasl. Bpemennast u moctostaHas. CocoObl yCTpaHEHUS .

26. I'uaponus coneit. O6paTuMocTts ruaponusa. Crenens ruapoianza. KoHcTanTa ruapoinsa. Y CaoBUS YCHICHUS THAPOIU3a.
I'unponu3 pa3auyHbIX THIIOB COJIEH.

27. OxucnurensHO-BoccTaHoBUTENbHBIe peakiuuu (OBP). TloHsTHE O CTENeHH OKHMCICHHUS, OKUCIUTENSIX U
BOCCTAHOBUTEJISAX. BakHel e OKUCIUTEIH M BOCCTAHOBUTEIN.

28. MeTtobl cOCTaBICHUS YpaBHEHUH OKUCIHMTEIHHO-BOCCTAHOBHUTENbHBIX peakuuii. OBP B paznnunbix cpenax. Tunsr OBP.
29. Teopust IEKTPOAHBIX MOTEHIMANOB. Y paBHeHHe HepHera. OnpeneneHie CTaHIapTHRIX 3JIEKTPOAHBIX MOTCHIHAIOB.
YeTpoiicTBO BOJOPOAHOTO MIEKTPoAa. Pan HanpskeHuii MeTalIoB.

30. lanpBaHKMYecKUe 7I€MEHTHI. Y CTPOUCTBO M mpuHIMN padoTsl. Pacuer DJIC.

31. DJeKTpoau3 B paciulaBaXx U pacTBOpax 3EKTPoaUTOB. IlocienoBaTeabHOCTh NPOLIECCOB NPOTEKAIOLUINX HA aHOME U
karojie. 3akoHbl ®apanes. Pacuer 00beMa M MacChl BENIECTB, BELICITHBIINXCS MPH dJeKTponu3e. [IpuMeHeHne 31eKTpoIm3a.

32. Koppo3sus meramios. Xumudeckas ,3IeKTpoxuMudeckas. CIocoObl 3aIIUThl METAJIOB OT KOPPO3UH.

33. Axkymynatopel. Kucnothsie. Hlenounsie. [TpuHimm paboThI.

Tunossie 3aJJaHus IO JUCHUIIIINHC!

1. PaccuntaTh 3KBHBaJCHTHBIE Macchl cienyronux coeaunenuii PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. PacrmiricaTh ANEKTPOHHYIO KOH(HTYpaIMio aToMa MapraHiia. YKa3aTh BO3MOJXKHbBIE BaJICHTHOCTH W XMMUYECKHE CBOWMCTBA.
OmnucaTb KBAHTOBBIMH YMCJIaMH BaJICHTHBIE JIEKTPOHBI aTOMA.

3. Paccuntare TermnoBoil 3 (GeKT peakiuu ropeHus aneTwieHa (H.y.)

4. Paccunrtath, BO CKONBKO pa3 U3MEHUTHCSI CKOPOCTh XUMHUECKON peaklUy , €CIIU YBEIUUUTh TeMiepaTypy ¢ 50 no 80
rpaxycoB 1o Llensento, TeMepatypHsIii K03 GUINUCHT paBeH 3.

5. Kyna cmectutbes xumuueckoe paBHoBecue cucteMbl A(T) + 2B(1) «»C (k) AH<O ; ecnu

- YBEJIIMYUTH TEMIIEPATYPY
- MMOHM3UTH KOHIICHTPAIMIO BenlecTBa B

- MOHHU3HUTH JABJICHUE B CUCTEME

HAIUCATh BEIPAXKCHUE ISl KOHCTAHTHI PAaBHOBECHS JaHHOM PEaKIHu.

6. Paccunrats MonspHyro koHneHTpanuto 200 r 20% pactBopa xsopuaa kabius ([1=1,015 r/m).
7. Ha ckonbko NMOHU3UTHCS JaBlleHUE napa Haj pactBopoM npu 25 °C, cogepxkamuM 15 r rimokosel B 150 r Boasl. [laBineHue
napa HaJl YUCTbIM pacTBOpHUTENeM(IIpH TOM ke Temrneparype) paBHo 26 klla.
8. Hanwmcats peakuuu ruapoausa coneir K2CO3, NaCl, MnSO3, FeSO4 yka3ate pH B kaxIoM ciiydae THIPOJIN3A.
9. YPOBHATH METOJIOM 3JICKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2504 = Na2S04 + MnSO4 + K2S04 + H20
10. Paccunrate 3/IC ragbBaHUYECKOTO 3JIE€MEHTA, COCTOSILEr0 U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpalUU B

pacTtBopax cooTBeTCTBEeHHO [ 1] Monb/ 1 [0,01] Monb/1. YKa3aTh HalpaBJIeHUE TBUKEHUE DIICKTPOHOB.

WnnuBrayanbHble 3aJaHuUs:

"OcHoBHBbIE 3aKOHBI XUMuU. CTpoeHue aToma. XuMHU4YecKas CBsI3b"
"DHepreTrka XMMUYECKHUX MpeBpaIieHuit"

"KuHeTrnka XMMHYECKHUX peakinid. XMMHUYeCcKoe paBHOBecHE"

"CocraB 1 cBOHCTBa pacTBOpoB. Peakrnu noHHoro odmeHa. ['maponus conei”
"OKHCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKLIUU. DINEKTPOXUMuUs"

6.4. Meronmueckue MaTepuaJibl, onpeae/sonue npoueaypbl OHeHuBaHUuA

Pemenue THMOBBIX 3aJaHUH, TECTOB, 3aIllUTa TEOPETHUECKOTO MaTepUala Ha 1a00paTOPHBIX 3aHATHSIX.
JlaGoparopHast paboTa CYMTAETCS CAAHHOH, IPH BBINOJIHEHUH CIEAYIOIINX YCIOBHIA:CTYICHT Ha HEll IPHCYTCTBOBAI, BHITOIHUIL,
3aIIATHI TEOPETHIECKUI MaTepual 1o gaHHoi Teme. KoHTpombHas paboTa cauTaeTCs BEIIOJTHEHHON, TPH PEIICHNH CTYCHTOM
70% 3amaHuil comepKAIMUXCS B BapHaHTE.

3adeT 1o AUCLMILUIMHE CTAaBUTCS MO UTOTaM paboThl 00y4aroLIerocsi B T€4€HHE CEMECTPA, BBIPAKEHHBIM B BUJIE BBITIOTHEHUS
KOHTPOJIBHBIX PadoT, pabOTHI Ha KOJUTOKBHYMAX, BEIIOHEHHUS U 3aIUTHI JJAOOPaTOPHEIX padoT.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECINIEYEHHUE JUCIHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTeparypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpBI, COCTABUTEIIH 3arnaBue WznarenscTBO, rOJ
JI1.1 |Pocun U. B., Tomuna | OOGmias u Heopranuueckas xumusi. COBpeMEeHHBI Kypc: YdueOHoe Mocksa: U3natenbecTBo
JL . nmocobue Juts 6akaaaBpoB IOpaiir, 2016
JI1.2 | I'nunka Huxomnai 3amaun M ynpakHeHHU 110 00Iel XUMHH: yael. mocodne Mocksa: Unterpain-
JleonnnoBuy IIpecc, 2001

7.1.2. lonoIHUTeIbLHAS JINTepaTypa

ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.1 |BurBunuHa ['anuna O6mas xuMus: 1a00paTOPHBI MPAKTUKYM: AT CTyA. | Kypca, o0yu. Hosocubupck: HI'ABT,
Hukonaesna o cretr. 280700 "TexHnochepHas 6e30macHOCTS" 2012
JI2.2 | SIpocnaBieBa AHHa Xumust: 1a0apOTOPHBIA MPAKTHKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 IlepeyeHb pecypcoB HH(POPMAIIMOHHO-TEIEeKOMMYHUKaIMOHHOM ceTH ""UHTepHeT"
D1 | Koncmekt nekiuii mo obmieil XuMun
32 | O6pa3zosatensHsiit moptan CI'YBT. DnexrponHsii kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIUHBI (MOAY JIsI)
Hasnavenue OobopynoBanue
VYueOHas aAyIUTOPHS quts | AynuropHast gocka; Kommiekt ygeOHoi MebOenn; KoMIIIeKkTsl XUMHYECKOH TOCYIBl U PEaKTHBOB
MIPOBEICHUS TPYIIITOBEIX 1 | 715 IpOBEACHUS XUMHIECKOTO TIPaKTHKyMa; BRITsDKHOI mkad
WHIWBUIYaJIbHBIX KOHCYIbTAIMHA
YuebHas ayJUTOpHs quist | AyautopHast pocka; KomruekT yde6HOM MeOenu; 6 KOMIUIEKTOB Uit 1a0OpaTOpHON paboTHI MO

MMPOBEACHUA TCKYUICTO KOHTPOJIA
u HpOMe)KyTO‘IHOﬁ aTTeCTaluu

OTPENENICHUIO JKECTKOCTH BOABI (LITATUBBI C MPOOUpPKAMH, HAOOpP XUMHUYECKHX pPEareHToB); 6
KOMIUIEKTOB JIJISl JTaOOpPaTOPHOH pabOThI MO OMPEACICHUIO AIEKTPOIPOBOJIHBIX PACTBOPOB COJICH
(ITK-2mT., WCTOYHWUK TOKa-3 INT., IITAaTUBBl C NPOOUPKAMH, OIEKTPOABI H3MEPHUTEIbHEIE,
JIEKTPOAbl CpaBHEHUs); 6 KOMIUIEKTOB [UIl J1a0OpaTOpHOH paboThl 1O  ONpPEAETCHUIO
HOHOOOMEHHBIX peakuil (MTAaTUBBI C MPOOMPKaMH, HAO0Op peakTHBOB, pH-meTpbl); BBITsOKHOM
mkad

YuebHas ayJUTOpHs quist | AynutopHast nocka; Komrurekt yge6HOM Mmebenn; MynsrumenuitHoe o00pymoBaHHE: HPOEKTOP
MPOBECHUS TPYIIOBBIX u | (ctarmoHapHsIi), skpaH (cTanuoHapusii), [TK (mepeHocHoi)

WH/INBUTYaJTbHBIX KOHCYJTbTAIHA

[Tomemenne i | Kommnekr  yaeOno#t wmebenmm; [IK — 10 mT., nogkimroueHHBIX K cetd  "HHTepHer" w
CaMOCTOSITENIbHOM paboThl | oOecreunBaOMX ~ AOCTYIl B OJJNEKTPOHHYIO  HH()OPMAIIMOHHO-0Opa30BaTENbHYI0  Cpeay
00yJaronuxcst YHuBepcureTa.




