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XuMusa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 26.03.02 HampaBmenne moxarotoBkn " KopaOiecTpoeHme, OKeaHOTEXHHKa
porpamMma CHCTEMOTEXHHKa 00bEKTOB MOPCKOIl HH(PPaCTPyKTypH"

IIpoduis "Kopabnectpoerue"
roJl Hayaja noArotosku 2024

Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs O4YHasA

OOmas TpyJ0eMKOCThb 33ET

YacoB o yaeOHOMY ITaHy 108 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIE: 3auer 2

ayJIUTOPHBIE 3AHATHS 36
caMmocTosTeNbHast pabora 70

Pacnpezlenenue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Htoro
Henens 192/6
Bun 3ansaruit v | PO | v PIT
Jlexun 18 |18 [18 |18
JlabopaTopHbie 18 (18 |18 |18
WHas koHTaKTHas 2 2 2 2
pabota
Uroro ayn. 36 (36 |36 (36
KonrakrtHast padora |38 |38 (38 (38
Cam. pabora 70 |70 |70 |70
HUrtoro 108 [ 108 | 108 | 108

n



Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
26.03.02 KopabiecTpoeHne, OKCaHOTEXHUKA U CHCTEMOTEXHHKA 00HEKTOB MOPCKOW HHPPACTPYKTYpHI (TiprKka3 MHUHOOpHAYKH
Poccun ot 14.08.2020 1. Ne 1021)

COCTABJIEHA HA OCHOBAHUH Y4e0HOr0 IJIaHA 00Pa30BaTEIbHOMH NPOrPAMMBI:

26.03.02 Hampasnenne moaroroBkn " KopabiecTpoeHne, OKeaHOTEXHAKA M CHCTEMOTEXHHKA 0OBEKTOB MOPCKOH HHPACTPYKTYpHI"
IIpodmuns "Kopabnectpoenue"
rojJ Havaja noArotosku 2024

Pa6ouyro nporpammy cocTaBuJi(u):
cmapuwiuii npenooasamens , Moxposuyxkas Hamanes Braoumuposua
Pabouas mporpamma o00peHa Ha 3acelaHuM Kadenpsl

3aBenyromuii kapenpoit Bukynos CtanuciaB BukropoBud



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

3. KOMIIETEHIIMA OBYYAIOIMEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOZY.JIs)

OIIK-1: Cnioco0eH HCIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBCHHO-HAYYHbIX JUCHUIIJIMH B HpO(l)eCCI/IOHaJIbHOﬁ
ACATECJIbHOCTH, MIPUMEHATH METOAbI MATEMATHYECCKOI0 AaHAJIU3A U MOAC/IUPOBAHUA, TEOPETUYECKOIO H
IKCIIEPUMEHTAJILHOI0 UCC/ICIOBAHUSA

OIIK-1.1: TIpuMeHsIeT OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCIUIUINH B IPOPECCHOHATBHOM ACITEIEHOCTH

B pe3yabTaTe ocBOeHHS THCHUTIIHHBI 00yIAIOIHIICS TOJIKEH

3.1 (3HaTh:

3.1.1 | OcHOBHBIC 3aKOHBI OPraHUYECKON M HEOPTaHMIESCKOW XUMUH; KIACCH(UKAIMIO 1 CBOMCTBA XUMHUYECKUX DIICMEHTOB,
BEIECTB M COCAMHEHNH, X Ha3HAUCHUE M 00JIaCTH IPUMEHEHHSI.

3.2 | YMeTh:

3.2.1 | Ucnionp30BaTh OCHOBHBIE SJIEMECHTAPHBIC METOAbI XUMHUYCCKOI'0 UCCIICAOBaHNA BEIIECTB U COCIMHCHUH.

3.3 | Baragern:

3.3.1 | CrtocoGHOCTBIO BRIITOTHEHHS OCHOBHBIX XMMHUYECKHUX Ja00PAaTOPHBIX Olepanuii.

4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJISA)

Bun HaumenoBaHue pa3iesioB U TeM /BU 3aHATHS/ Cemectp | Uacos | Jlureparypa | IlpIlo
3aHATUS / Kypc AroT
Paznen | Pasgen 1. O6mast xumust
Jlex Crpoenue aroma /JIek/ 2 1 JI1.1 0

31




Jlex Iepnoandeckas cucrema. [leprnoandeckuii 3axoH /JIex/ 2 1 J1.1 0
31
Jlek Xumndeckast cBsi3b /JIex/ 2 1 J1.1 0
31
J1ab Crpoenne aroma /J1a6/ 2 2 JI.1J11.2 0
3152
Cp WnauBunyansHoe 3ananue Nel /Cp/ 2 10 0
Jlex DHepreTuka XuMHUUECKUX peakuuit /Jlex/ 2 2 JI1.1 0
31
Jla6 DHepreTuka XUMHUYSCKUX peakiuii /J1a6/ 2 2 JIL.1J11.2 0
32
Cp WnnusunyansHoe 3agaane No2 /Cp/ 2 10 0
Jlex CKOpOCTh XUMUYECKUX peaknuit /JIex/ 2 1 JI1.1 0
31
Jlex Xumnueckoe paBHoBecue /Jlex/ 2 1 JI1.1 0
31
JIab CKOpoCTh XUMHYECKUX peakmuii /J1ad/ 2 2 J1.1 0
JI1.2J12.2
32
JIab Xumunueckoe papHoBecue /J1ab/ 2 2 JI1.2J12.2 0
32
Cp WnauBuayansHoe 3amanue Ne3 /Cp/ 2 10 0
Cp Ioaroroska k mabopaTopHsM pabotam /Cp/ 2 10 0
Jlex CriocoObI BEIpaXkeHHsI cocTaBa pacTBopoB /JIek/ 2 1 JI.1J11.2 0
32
Jlex CaoticTBa pacTBOpoB /JIek/ 2 2 JI1.1J11.2 0
32
JIex HonoobOmenHbIe peakiuun /JIex/ 2 1 0
31
JIa6 HonooOMmenHbIe peakin /J1ad/ 2 2 JI1.2J712.2 0
Jlex Tunponus coneit /Jlex/ 2 0
Jla6 T'unponus cosneii /J1a6/ 2 2 JI1.2J12.2 0
32
Cp WnnusunyansHoe 3agaane Ned /Cp/ 2 10 0
Jlex OKHCIUTETFHO-BOCCTAHOBUTENBHBIE peakiuH /JIex/ 2 2 0
31
JIa6 OKUCIUTENHEHO-BOCCTAHOBUTENbHBIE peakiyu /J1ab/ 2 2 JI1.1 0
J11.2J12.2
32
Jlex OnexkTpoxundeckue cuctemsl /JIex/ 2 3 0
31
Jlab lanpBannveckuit anement /J1ab/ 2 2 JI1.1 0
JI1.2J12.1
32
J1ab DJNEeKTPOJIH3 PacTBOPOB U paciiaBoB /J1ab/ 2 2 JI1.1 0
J1.2J12.1
32
Cp WNuauBuayansHoe 3amanue NeS /Cp/ 2 10 0
Cp ITonroroBka k abopartopHbM padotam /Cp/ 2 10 0
Jlex OCHOBHBIC MTOHATHS U 3aKOHBI XUMHH /JIek/ 2 JI1.1 0
UKP Kommnekcnast koHTposibHas padota /MKP/ 2 2 JIT.1JI1.2 0
31

5. COAEPKAHME AVNCLHUILIAHGBI (MOAYJIST)

Paznien "Oo6mas xumusa"

Jlexmust "OcHOBHBIE 3aKOHBI XUMUN"

OCHOBHEBIC LCJIN U 3aia4i JUCHUIIIIMHBI, €€ CTPYKTYpa U CBA3b C AUCHHUIIJIMHAMU B O6H.Ieﬁ CUCTEMCE IMOATOTOBKH CIICIUAINCTA.

q)yHIIaMeHTaJIBHLIe 3aKOHOMCPHOCTU XUMHHU KaK TeOpeTquCKOﬁ OCHOBBI HOBBIX HAYKOCMKUX TeXHOJIOTUH. OCHOBHEIC
CTEXUOMCTPUICCKUE 3aKOHBI. OCHOBHBIE HampaBJICHUS TEXHUYCCKOTO Mporpecca B 0Tpacin.




Jlexnus "Ctpoenue BemiecTsa"
Crpoenune atoma. KBaHToBble urcia. PacripeneneHue 3JeKTPOHOB IO YPOBHIM U TIOAYPOBHAM. BiusiHre CBOHCTB XMMHUYECKOTO
3JIEMEHTA B 3aBUCUMOCTH OT €T'0 JIIEKTPOHHON KOH(PUTYpaITHH.

Jlexnus "Ilepuoanyeckuii 3axon J[.M1.Menneneesa'.
CTpyKTypa MepHOINIeCKOi cucTeMbl. [IepHoAMIHOCTh H3MEHEHHUST CBOHCTB XMMHUYECKUX DJIEMEHTOB U X COCITUHCHHUH.

Jlexnms " Xumuueckast CBsI3b".

OcHoBHBIE CBOHCTBA XUMUUECKOH cBsA3U. KoBanenTHas xumudeckas cBs3b. [lonapHocts cBsa3u. Haceimaemocts. HanpasneHHOCTS.
Wonnas cBa3b. Kpucramiel. Merannuueckas cBa3b. BonopoaHnas csa3b. Ban-znep-BaanbcoBo B3auMoaelCcTBUE MONIEKyI. BiusiHue
THUIIa XUMUYIECKON CBSA3U HA (PU3NKO-XUMHUIECKUE CBOHCTBA BEIECTB.

Jlexnus "Xumuueckas TepMOAMHAMHUKA"

OHepreTuka XUMHUECKUX Ipoueccos. [lonsTue repmoanHamuyeckoit cucteMbl. Bupl cuctem. TepmoanHaMuuecKue napaMeTpsl
cucreMsl. Kimaccudukarus TepMoIiHaMIYECKUX IPOIieccoB. BHYTpeHHSS SHeprus U SHTaNbNUS. TemnoBble 23 deKTs! 1 uxX
UCIIONB30BaHUE B XUMHUYECKOH TeXHONOruu. DuTponus. JHeprus [ mooca. OcHOBHBIC 3aKOHBI TEPMOJMHAMHKH.

Jlexuus "Xumnueckas kKuHeTuka"

CKOpOCTh XUMUYECKUX peakuuii CKOpOCTh XUMHYECKHUX PEaKkIfii B TOMO- M FeTePOreHHbIX cucreMax. MakTopel, BIUSAIOMINE HA
ckopocth peakiuii. Teopust Appenuyca. Karanuzatopsl. [oMOreHHbIH 1 reTeporeHHbld Katanus. 3aKoH JEHCTBYIOIINX Mace IS
HeoOpaTiMBIX peakiwid. [Ipasuna Bant-I'odda. XumMuaeckoe n gpa3oBoe paBHOBeCcHE

[onsTre 06 06paTUMBIX 1 HEOOPATUMBIX PEAKIUAX. XUMHUYECKOE paBHOBeCHE. 3aKOH JEHCTBYIOMINX MAcC Ul 00paTUMBbIX
peakiuii. dakTopsl, BIUsIOIIME HA XUMUUYeckoe paBHoBecHe. [Ipunnun Jle [larense.

Jlexuus "PacTBophl 1 UX cBOMCTBA"

Knaccugukamnus pactBopoB. CocoObl BEIpaXKeHUsI KOHLIEHTPAIMY PacTBOPa. PACTBOPHI HEANEKTPOIUTOB U UX KOJUIUTATUBHBIE
cBoiicTBa. 3aKoH pazoasnenus OcTBanbaa. Teopus eKTpoauTHIECKOH aucconuanyuy. CTeneHb U KOHCTaHTa AUCCOLUAIINH.
Ca0ble U CHIIBHBIE ATIEKTPONUTEL. CBOICTBA PACTBOPOB 3IEKTPOIUTOB.

Jlexuus "MonHno-oOMeHHbIe peakuuu. [ uaponus coneir”
Honnoe npousBeneHue Boabl. Bogopoausiii mokazarens. MHaKkaTopbl. OCHOBHBIE TUIIBI TUAPOJH3a conei. Onpenenenue pH B
kaxaom tune. CterneHs ruapon3a. OakTopsl, BIUSIONINE HAa MPOIECC THAPOIH3A.

Jlexuus "OkucnuTenbHO-BOCCTaHOBUTENBHBIE peakunu (OBP)".

OcHOBHBIE OHATHUS JaHHBIX peakiuil. Crenenp okucieHus. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA AJIEMEHTOB U MX
coenuHenui. [IpaBuiio anexTporHoro Oananca. YpaBHuBanus OBP MeToaMu 21€KTPOHHOTO U HOHHO-3JIEKTPOHHOTO OaaHca.
PasznoBuanoctu OBP. Baxkneiiue oKucIuTenu u BOCCTaHOBUTENU. OKUCIUTEIbHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTD
XUMHUYECKHUX 3JIEMEHTOB.

Jlexnust "OCHOBBI 2NEKTPOXUMUH"

ITonsTHE ANEKTPOXUMHUYECKOH CHUCTEMBI. Bubl cucTeM. DIEKTPOAHBIN MOTEHIUAT METAIA. DIEKTPOXUMHIECKUH psf
HanpspkeHull. CBoiicTBa psAaa akTUBHOCTU. XUMUYECKUE UCTOYHUKH IEKTPUYECKOro ToKa. I'anpBanndeckuil anemeHt. IlpuHnun
pa6otsl. Pacger DJIC. DnekTponu3 BOAHBIX PACTBOPOB U €ro 3aKOHOMepHOCTH. Koppo3us meTayuios. 3anyra METaIoB OT
Koppo3uu. AKKyMmyasTopsl. Buael. ITpunmun paboTst.

6. POHJ ONEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

BrIimonHeHbIe U 3alUIICHHBIE Ta00paTOpHBIC PA0OTHI
BEINoNTHEHHbIE M 3aYTEHHBIE KOHTPOJIbHBIC PA0OTHI
3ayeT no AMCUUIIMHE

6.2. Tembl NHCBMEHHBIX padoT

He mpemxycMoTpeHbI y4eOHBIM IITAHOM.

6.3. KoHTpoJIbHBIC BONIPOCHI H 32/IaHUSA

DOChHI pa kommerennun OITK-1.1

1)KakoBa cokpailieHHast 311eKTpOHHAasi KOH(PUTypalus aToMa JIEMEHTa C MOPSIKOBBIM HoMepoM 207

a)[Ar]4sl;

0)[Ne]3s1;

B)[Ar]4s2;*

r)[Ne]3s2.

2)Kak MEHSIOTCSI CBOMCTBA XMMHYECKHX JIEMEHTOB CJIEBa HAMPABO 110 TIEPHOTY?

OTBeT: MeTaJNTN4eCK1e, BOCCTAHOBUTEIbHBIE CBOWCTBA YOBIBAIOT, @ HEMETAJUINYECKUE, OKUCITUTEIbHBIE CBOMCTBA YCUIINBAIOTCS.
3)Uuci0 HecapeHHBIX AISKTPOHOB B aToMe (ocdopa B OCHOBHOM COCTOSIHUHU PABHO:




a)5;

0) 4,

B) 3;*

r) 2.

4)YUTo MPOUCXOUT C TEIUIOTON B AK30TEPMHUUYECKOM Iporecce?

OrtseT: TemnoTta B X0/1€ XUMUYECKON PEAKIIH BBIAENIAETCS, U3MEHEHHUE SHTANBIIMU IIPH 3TOM MMEET OTPHULIATEIbHbIE 3HAYECHUS
AHx.p.<0.

5) Kakoe yTBep:keHHE CIIPaBEATIHBO IS IOCIEA0BATEILHOCTH eMeHToB C,N,0?

a) clIeBa HaIpaBoO yMEHbBLIACTCS Pajlyc aToma;*

0) cieBa HalpaBO YMEHBIIACTCS IEKTPOOTPHIATEITEHOCT aTOMOB;

B) CIIpaBa HAJIEBO BO3PACTAET YHCIIO MIEKTPOHHBIX CIOCB;

T) ClIeBa HAIIPaBO YCUJIMBAIOTCSI BOCCTAHOBUTENBHBIE CBOMCTBA.

6)Kakast GpyHKIMS B TEPMOANHAMUKE OIIPE/IEIISIET CAMOIIPON3BOJIBHOE TIPOTEKaHUE PEaKIIN?

OtBet: OyHKIN Ha3bIBaeTCs >Heprus [ mobca mim n300apHO-H30TEPMUUESCKHI TOTEHIIHAI.

7) ®opmymna BeIcIIEro okcHuaa yeMeHTa 9207, VkaxuTe 3IeKTPOHHYI0 KOH(HUTYPaIHIO BaJEHTHBIX JIEKTPOHOB aTOMa dJIEMEHTA!
a) ns2np2;

0) ns2np3;

B) ns2np4;

r) ns2np5*

8)Kakoii meTasu sBIIsSeTCS aHOJIOM B TaJIbBAHUYECKOM dJleMeHTeZn | Zn2+ | | Cu2+ | Cu Axo6u-/Tanmsnsn?

OTBeT: AHOIOM SIBIISETCS IUHK, Kak 00jee XMMUYECKH aKTHBHBIH JIEMEHT ¢ 0oiee HU3KUM 3HaUYCHHEM HJIEKTPOIHOTO ITOTESHIHATIA.
9)U3 uero cocrouT 000 pacTBOp?

OtseT: I3 MoneKkyn pacTBOPUTENSI U pACTBOPEHHOT'O BELECTBA U MIPOTYKTOB UX B3aUMOJEHCTBHSI.

10)Bpeaxkiim,cxema xkotopoit Cr2072- + 14H+ + 6CI-=3CI2 + 2Cr3+ + 7TH20,0KHCIATESIMH SBISIOTCSIATOMBI 3JIEMEHTA, CHMBOJI
KOTOPOTO:

a) Cl;

0) Cr;*

B) H;

r) O.

11)KakuMm cBOICTBOM 00JIaJal0T pacTBOPHI AIEKTPOIUTOB?

Otser: [IpoBOIUTE SKIIEKTUYECKUH TOK.

12) ®ynkims, XapakTepu3yoIas HeylopsiiO4eHHOCTh B TSPMOANHAMUYECKOI CHCTEMe, Ha3bIBACTCS:

a) SHTAJIBINS;

0) sHTpOMHS;*

B) sHeprus [ nboca;

T) U30TepMa.

13)YTo NpoUCXOAUT IPU MEKTPOIUTHUECKOH AUCCOIMALIMN MOJIEKYIT SNEKTPOINTA B BOAHBIX PacTBOpax?

OTBeT: MOJIEKYJIBI PACIagaroTCsl Ha HOHBI — KATHOHBI M aHUOHHI.

14) Peakmus uneT caMOIIpoOU3BOIBHO B IIPSIMOM HAIIPABICHUH, IIPU YCIOBHU:

a) AG<0;*

6) AG >0;

B) AG=0;

r) AG>0.

15)YTo xapakTepu3yeT BOJOPOIHBIN Mokazarens pH?

OtBet: KOHIEHTpannio KaTHOHOB BOJIOPO/A B PACTBOPE, XapaKTep CPebl — KHCIOTHYIO, IETOYHYI0 HIIH HEHTPaTIBHYIO.
16) Tlo cnexcTBuio 3akoHa ['ecca TemoBoi 3 eKT peakuuu HaXOAUTCS MO YPaBHEHHUIO:

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

6) AHx.p.= X AH npoaykrtoB peakiuu - £ AH UCX0qHBIX BelecTs;*

B) AGx.p. = £ AGUpoxykToB peakiuu - © AGHCXOIHBIX BEIIECTB;

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

17)Kakue peakiyu B XMMHH HA3bIBAIOT TUIPOJIM30M COJICH?

OrtBeT: Peakiinm oOMeHa MeK/Ty MOJICKYJIaMH BOJBI M PACTBOPEHHBIMH B HEH COJISIMH.

18) B Hanbombmieli cTeieHl CMECTHTh B CTOPOHY 00pa30BaHMs MPOAYKTa paBHOBecHe B cucteme 2S02(r) + O2(1) = 2S03(r) + Q
MOYHO, €CJTH OJJHOBPEMEHHO:

a) IOBBICUTH U JIaBIICHHE, U TEMIIEPATYPY;

0) MOHM3UTH AaBICHHE, U TEMIIEPATYPY;

B) HOHHU3UTH JAaBICHUE, IIOBBICUTH TEMIIEPATYPY;

T') IOBBICUTH JaBJICHUE, IOHU3UTH TeMIeparypy.*

19)Kaxue peaknuy B XUMHH OTHOCSATCS K OKHCIIHTEIIFHO-BOCCTAHOBUTEIEHBIM?

Ortset: Peakiuu, B pe3yibTaTe KOTOPBIX H3MEHSIOTCS CTEIICHH OKHCICHHS y SJIEMEHTOB.

20) [Ipu NOBBILICHUN TEMIIEPATYPHIL:

a) BO3pacTaeT CKOPOCTh KaK K30TEPMUUYECKHX,TaK U SHAOTEPMUUYECKUX PEaKIIMA:

0) CKOPOCTB HK30TEPMHIECKUX PEAKINil BO3PACTaCT,a SHAOTEPMUICCKHX—YMEHBIIACTCS;

B) CKOPOCTB 3K30T€PMHUUECKHUX PEaKIi yMEHbIIAeTCs,a SHA0TEPMUIECKUX BO3pacTaeT;™

T') YMEHBIIAETCsI CKOPOCTh KaK IK30-,TaK HIAOTEPMUUYECKUX PEaKIUii.

21) Yto moka3bIBaeT CTENEHb OKUCIICHUS dlieMeHTa?

OTBeT: KOJIIMYECTBO 3IEKTPOHOB, CMEICHHBIX OT aTOMa 3JIEMEHTA (TIOJI0XKUTETbHAs CTEIICHb OKUCIICHNS) WIIH K aTOMY JaHHOTO
a7eMeHTa (OTpULaTeNbHAs CTENeHb OKHCIICHHUS).




22) PaBroBecue npouecca CO2(r)+H20(x)=H2CO3(p-p)+Q B cTopoHy 00pa30BaHMs yroIbHONW KUCIOTHI CMEIIAIOT :
a) IOHIKCHUC JTaBIICHHS;

0) TOBBIIICHNE TEMITEPATyPEI;

B) YBEITMUCHNE KOHIIEHTPAIHH YIJIEKUCIIOro rasa;™®

T') MOHW)XCHHUE JIaBIICHUS.

23)B 4eM 0COOCHHOCTh BHYTPHMOJICKYJIIPHBIX OKHCIUTEIBHO-BOCCTAHOBHTEIEHBIX pPeakiuii?
OtBeT: B Takux peakmmsax OKHCIUTENb M BOCCTAHOBUTENb HAXOAATCS B OHOI MOJIEKyIIe.
24)Crenens oxucnenus cepsl B NaHSO3 pasHa:

a) +6;

0) -2;

B) 0;

r) +4.*

25)Kakue nporecchl Ha3bIBAKOTCS IMEKTPOXUMUYECKUMHU?

OrtBeT: B pe3ynbrare KOTOPBIX, XUMHYECKast SHEPTH IpeodpaszyeTcs B AMEKTPHIECKYI0 H HA000POT.
26)13 mepednCIIeHHBIX YIEMEHTOB Hanboiee HeKTPOOTPUIIATEIbHBIM SBIISETCS:

a) a3or;

0) KuCIOpOT;

B) XJIOD;

r) dprop.*

27)B xakoM HamlpaBJICHUH IPOUCXOIHUT JBIKCHHE JICKTPOHOB B FaJIbBAHMYECKOM JIeMEHTE?
Otset: OT aHO/A K KaTOMYy.

28) Bribepere onpeaeneHre OMUCHIBAIOIIEE MTPOLECC AUCCOLUALINN:

a) B3aMHOE IPOHUKHOBEHHE COMPHUKACAIOLINXCS TEN BAPYT APYTa;

0) Tporrecc pacTBOPEHHUSI HIIEKTPOIUTOB IO JCHCTBHEM BOJIBI;*

B) MPOIECC MPUCOSIMHEHHSI BOIBI K MOJIEKYJIaM, aTOMaM HJIH HOHAM;

T) IPOLECC MIPUCOCAUHCHHUS aTOMOB.

29)Kak onpenenuTs Kakoi MeTasul OyJeT aHOJAO0M B TaJIbBAHUYECCKOM dJIEMEHTE?

OtBeT: Metait ¢ 6oee HU3KUM JIEKTPOIHBIM MTOTSHIINATIOM, CTOSIIMM B Py HANPsDKCHUS JeBee BTOPOTo MeTalla.
30)Bri0epete omnpeaeneHe OnMCchIBAIONIee MPOLECC THIPATAIHN:

a) B3aMHOE MPOHUKHOBEHHE CONPHUKACAIOLINXCS TEN BAPYT APYTa;

0) mporiecc pacTBOPEHHUSI HIIEKTPOIUTOB IO JCHCTBHEM BOJIBI;

B) MPOIECC MPUCOCIMHEHMSI BOIBI K MOJIEKYJIaM, aTOMaM HJIH HOHaM; *

T) IPOLIECC PACTBOPEHHS AICKTPOIUTOB MO ACHCTBUEM IEKTPUIECKOTO TOKA.

TumnoBsie BOITPOCHI K IMOATOTOBKE 3allIUThI J'Ia60paTOpHBIX pa60T o JUCHUIIIINHE

1. OCHOBHBIE 3aKOHbI XMMUU. 3aKOH COXPAaHEHMsI MacChl BEIIECTB. 3aKOH IOCTOSIHCTBA COCTaBa. 3aKOH ABOIaJpo U €ro
ciencTBUs. 3aKOH 3KBUBaNEeHTOB. OIpeiesieHNe SKBUBAJICHTHBIX MACC IIPOCTHIX U CIOXKHBIX BELECTB.

2. Teopunu crpoenus atoma Pesepdopaa u bopa. CocraB aroma. OTHOCUTENbHAs aTOMHasi Macca JIeMEeHTa.

3. KBaHTOBBIE YMCHA.

4. Pacripenienienne 31€KTPOHOB IO 3HEPreTUYECKUM YPOBHAM M NoAypoBHsAM. Ilpunnun ITaymu. IIpasuno Xynpa. IIpasuio
Kneukosckoro.

5. ITonstue 06 s- , p- ,d- ,f- ameMenTax. Xapakrep COeAMHEHHH UMH 00pa3yeMbIX.

6. Ilepuonuueckuii 3akoH. CTpykTypa nepuoaudeckoil cucremsl. [loHsTue o rpynnax, HOArpynnax U Nepuoaax.

Ilepuonnueckoe U3MEHEHNUE CBOMCTB XUMUUECKUX JIEMEHTOB B IPYIIAX U MEPUOAAX: 3apsij SApa; pailyc aTOMa; SHEPrHs
WMOHU3AL1H; SHEPIUsl CPOJCTBA K 3JIEKTPOHY; 3JI€KTPOOTPULIATEIILHOCTD; OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOICTBA.

7. ITonsiTue o BHyTpeHHeH 3Hepruu cucteMsl. IlepBblii 3aK0oH TepMOAMHAMUKHU. Ero npuMeHeHHe JUis U30XOPHBIX U
M300apHBIX MTPOIIECCOB.

8. IMonsTue 06 sHTanemmu. 3akoH I'ecca u ero caenctsus. [loHATHE O TemnoTax oOpa30BaHHS CIIOXKHBIX BemiecTB. Pacder
U3MEHEHHUS DHTANIBIHNU IPH XUMHUYECKUX PEaKIUAX.

9. INonstre 06 sHTpoMU. BTOpOii U TpeTnii 3akoHBI TepMoauHaMukH. CTaHTapTHAs SHTpONUS BemecTsa. Pacyer
W3MEHEHHS SHTPOIINH CHCTEMBI.

10. [Tonsatue 006 M306apHO - U30TEPMUUYECKOM MoTeHIaie. OCHOBHOE ypaBHEHHE TEPMOAMHAMHKH. Y CJIOBUSI BOZMOXKHOCTH
npoTekaHus nporecca. Pacuer usmMenenns ceodbogHoi sHepruu ['nboca.

11. Xumuueckas kuHeTuKka. CKOpOCTh XUMUYECKOM PEaKLUU B TOMOI'€HHON M FETEPOr€HHOM CUCTEMaX. 3aBUCHMOCTb
CKOPOCTHU XMMUYECKOH PeakIiy OT KOHIEHTpauy. OU3HIecKuil CMBICI KOHCTAHTBI CKOPOCTH XMMHUYECKOH peakIuu.

12. BimsiHue Temnepartypsl Ha ckopocTh XuMuueckol peakuuu. [IpaBuino Bant ['odda u Temneparypubiii koddduieHt.
Teopust AppeHuyca. 3aBHCHMOCTE CKOPOCTH XHMHYECKOH PEaKIMU OT SHEPTUH aKTHBAIIHH.

13. Katanu3. OcHOBHBIE IOJOXKEHUS TEOPUH KaTanu3a. MexaHu3M rOMOIN€HHOTO U T€TEPOreHHOr0 KaTallu3a.

14. [Tonsatue 00 0OpaTHUMBIX peakIUsIX U XUMHUYECKOM PAaBHOBECHH. 3aKOH NEHCTBYIOMIMX Macc A 0OpaTUMBIX CHCTEM.
CBsI3b KOHCTaHTBI PABHOBECHUS C TEPMOIMHAMUYECKUMU (DYHKIIHSMH.

15. ITpunnun Jle-llarense. Bnusuue n3aMeHeHus reMnepaTypsl, AaBIEHUs, KOHIEHTPALUU BELIECTB HA CMELCHUE
paBHOBECHS B CHCTEME.

16. OO6mias xapakrepucTuka pacTBOpoB. CriocoObl BEIpaKEHUS KOHIICHTPAIMA PacTBOPOB.

17. TepMonmHaMIKa TIPOIECCOB PACTBOPCHUS. BimsHMe TemrepaTypsl U JaBICHHUS Ha PaCTBOPHMOCTH BEIIECTB.

18. KonnmuratusHble CBOMCTBA HAEANBHBIX pacTBOPoB. 3akoH BanT-I'odda. 3axon Payns u ero cnencteus. CriocoOsr

olIpeieNIeH s MOJIEKYIISIPHOI MacChl PACTBOPEHHOT'O BELIIECTBA.




19. INonsTue 06 snmexTponuTax. Teopust neKTponuTHIecKoit qucconuanuy. OO IPUHIUIT JUCCOMUANH. DIEKTPOIUTHL.
OCHOBHBIE MOJIOKEHHS TEOPUH HIEKTPOIUTHUECKON Jicconnanuy. JAucconuanys KUCJIoT (0HO- 1 MHOTOOCHOBHBIX ), OCHOBaHHUH
(omHO- ¥ MHOTOKHCIIOTHBIX), COJIeH (CpeTHHX, KUCIBIX, OCHOBHBIX).

20. KonnmuratuBHbIe CBOHCTBA pacTBOPOB MEKTPONUTOB. M3oToHMueckuit ko3 ¢unuent. Crenens auccormarmu. [lorsTue o
CHJIBHBIX U CIa0BIX 3JEKTPOIUTAX.

21. CnaObie anekTpoauThl. KoHcTaHTa aucconuanuu. 3akoH paszbasineHus OcCTBajbla.

22. CusbHBIE NEKTPOIUTHI. AKTUBHOCTh UOHOB. IIoHATHE O KaXylIelics CTENEeHN AUCCOLUALUY.

23. Wonnoe npoussenenue Boabl. [lokasarens Bogopona. MHaukaropsl.

24. HoHHO-00MEHHBIE peakIui B PacTBOPaX JIEKTPOJIHUTOB. YCI0BUS HEOOPATUMOCTH MOHHO-OOMEHHBIX PEaKIINH.

25. XKectkocts Bombl. BpemeHnHas u noctostHHas. CIocoOBI YCTpaHEHUS .

26. I'mppomus coneit. O6parumocts rugponusa. Crenens rugponmnsa. KornctanTta ruaponnsa. YCIOBHS YCHICHUS THIPOIIH3A.
T'mpponus paznuuHbIX TUIIOB COJIEH.

27. OxucnurensHo-BoccTaHoBUTeNbHbIE peakiun (OBP). TloHATHe O cTeneHH OKUCIIEHUS, OKHCIUTENAX U

BOCCTaHOBUTEISIX. BaskHelle OKUCIUTENN U BOCCTAHOBUTEIH.

28. MeTo/BI COCTaBICHHUS yPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBHTENBHBIX peaknuii. OBP B pasmuunsix cpegax. Tunst OBP.
29. Teopust aneKTpoAHBIX NOTeHIMaNoB. YpaBHeHue HepHera. OnpesneneHne cTaHIAPTHBIX SIEKTPOAHBIX MOTEHIMANOB.
YeTpoiicTBO BOJOPOAHOTO MIEKTPOAA. Pan HanpsykeHU MeTaoB.

30. I'anpBaHMYeCKHE AIEMEHTHI. Y CTpoiicTBO U npuHIMI padotel. Pacuer D/IC.

31. OnekTponu3 B paclyiaBaX M pPacTBOpax MEKTponuToB. [locnenoBaTensHOCTh MPOLECCOB MPOTEKAIOIIUX HA aHOIE U
karoze. 3akonsl Papajes. Pacuer 00beMa 1 MacChl BELIECTB, BBIICIUBIINXCS TIPH neKTpoinse. [IpuMenenne snekrponnsa.

32. Koppo3sns merayuoB. Xumudeckas ,3IeKTpoxuMudeckas. CrocoObl 3aIIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynsatopsl. Kucnorasie. lllenounste. IIpunimn paboTsl.

Tunossie 3aJaHus 110 JUCHUITIIINHC!

1. Paccunrtath SkBHBaneHTHBIE Macchl cienyrommx coeannenuid PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacnincath 3IE€KTPOHHYIO KOH(QUIYpalMIoO aToMa MapraHiia. YKa3aTb BO3MOKHbBIE BAJICHTHOCTH M XMMHUYECKHE CBOHCTBA.
Omnmcats KBAHTOBBIMH YHCIIAMH BaJICHTHBIC 3IEKTPOHBI aTOMA.

3. Paccuntars TemnoBoit 3¢ deKT peaknuu ropeHus aneTuieHa (H.y.)

4. Paccunrarh, BO CKOJBKO pa3 M3MEHHUTHCS CKOPOCTh XMMHUYECKON PEaKLUUH , €CIN yBEIM4UTh Temneparypy ¢ 50 no 80
rpaaycoB o Ilenbcuto, TeMuepaTypHbIi KOIQQUIMEHT paBeH 3.

5. Kynma cmectutscst xummdeckoe paBHOBecHe cucteMel A(T) + 2B(r) «>C (x) AH<O ; ecnmn

- YBEJIIMYUThH TEMIIEPATYPY

- IIOHM3UTh KOHLICHTPALUIO Beuiectsa B

- [IOHU3UTH aBJIEHHE B CUCTEME

HaINCaTh BEIPAKEHUE [l KOHCTAHThl PABHOBECUS JaHHOHU PEaKLMU.

6. Paccuntare MomsipHyro koHueHtpamuio 200 r 20% pactBopa xmopuaa kameius ([1=1,015 r/mi).
7. Ha ckonbko noHM3HUTHCS JaBiieHue napa Haja pactBopoM mipu 25 °C, conmepxammm 15 1 rimroko3sl B 150 r Bogsl. JaBneHue
mapa HaJl YHCTBIM pacTBOpuTeneM(TIpH TOH e Temmeparype) paBHo 26 klla.
8. Hanwucats peakuun ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 yka3zats pH B kaxIoM cilydae THIPOJIM3a.
9. YPOBHATE METOZIOM 3JICKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2SO4 = Na2S04 + MnSO4 + K2504 + H20
10. Paccuntares O/IC ranpBaHHYECKOTO 3JIEMEHTA, COCTOSIIETO U3 INIACTHH OJ0BA U MEIH, IPH UX KOHIEHTPALUH B

pacTtBopax cooTBeTcTBeHHO [1] Moss/m 1 [0,01] Mosb/11. YKa3aTh HampaBieHUE IBHKEHUE IIEKTPOHOB.

WnpuBuayanbHbIe 3aJaHUS:

"OcHoBHbIE 3aKOHBI XUMHUH. CTpoeHHEe aToMa. XUMHYECKas CBS3b"
"DHepreTrka XUMUYECKUX IpeBpalieHui"

"KuHeTHka XUMHYIECKUX peakuuil. XuMuueckoe paBHOBecue"

"CocraB u cBOCTBa pacTBOpOB. Peakiiun noHHoro oomena. ['maponus comneit”
"OKHCIUTENIBHO-BOCCTAHOBUTENbHbIE PEAKLUH. DINEKTPOXUMUs"

6.4. Mertoauueckue MaTepuaJjibl, Onpeae/sonue npoueaypbl OieHUBaHUusA

Pemenne THIOBBIX 3aJaHUH, TECTOB, 3aIIUTA TEOPETHUECKOTO MaTepHalia Ha 1a00OpaTOPHBIX 3aHATHIX.
JlaGopatopHas paboTa cunTaeTcsi CIaHHOM, IPU BHIOJIHEHUH CIEAYIOIIMX YCIOBHIA:CTYAIEHT HA Hel MPUCYTCTBOBAI, BHITIOIHMII,
3alIUTHI TEOPETHYCCKUI MaTepual 1o ganHoi teme. KoHTponpHas paboTa cyuTaeTcs BEIOJIHEHHOW, TPH PEIICHUH CTYICHTOM
70% 3amaHuii coepKaInuxcsl B BApUAHTE.

3auer 1o JUCHUIIMHE CTABUTCA 110 UTOraM pa60TbI 06yqa10meroc;1 B TEYCHUEC CEMECTPA, BLIPAKKCHHBIM B BUJI€ BBITTIOJTHCHUSA
KOHTPOJIBHBIX PabOT, pabOThI Ha KOJUIOKBHYMAaX, BBIIIONHEHHUS U 3AIUTHI JJAOOPaTOPHBIX padorT.

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

7.1 Pexomenayemasi 1utepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTETH | 3armaBue | W3narenscTBO, TOI




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI1.1 [Pocun U. B., Tomuna |OOmas u Heopraundeckas xumust. CoOBpeMeHHBIH Kypc: YdaeOHoe Mocksa: U3garenscTBo
JL I mocobue s 6akaaaBpoB IOpaiir, 2016
JI1.2 | I'nmuaka Huxomnait 3amauu ¥ yIpaXKHEHUs 1Mo 00IIe XMMHUU: yued. mocoone Mocksa: UuTerpain-
JleonnnoBuy IIpecc, 2001
7.1.2. lonoHUTEIbLHAS JIMTEPaTYpa
ABTOpBI, COCTaBUTEIHU 3arynaBue WznarenscTBo, rox
JI2.1 | BurBununa 'anuna O0mas xuMus: 1a00paTOPHBIN MPAKTUKYM: A CTyA. | Kypca, o0yd. Hosocubupck: HI'ABT,
Hukonaesna o crett. 280700 "Texnocdepnast 6e3onacHOCTh" 2012
JI2.2 | SpocnaBueBa AHHa Xumus: 1a0apOTOPHBINA MPAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 Tlepeuenn pecypcoB HH(POPMAINMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH ""UnTepHeT"
21 KoHcnexr jekuuii o oomei XuMuu
32 | O6pazoBarensublil noptan CI'YBT. DnektponHslii kype "Xumus'"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUMIIIMHBI (MO Y JIST)
Haznauenue ObopynoBanne
YuebHas ayIUTOPHs quis | AynutopHas pocka; Kommiext yge6Hoi Mebenu; KoMmmekTs! XUMHUECKOH MOCYIBI U PEaKTUBOB
MIPOBEICHHS TPYIIOBBIX U | 1J1s1 IPOBEJCHUSI XUMHUECKOT0 PAKTUKyMa; BBITsDKHOHN mkad
WHIBAAYAITEHBIX KOHCYIbTAIMH
YueOHas AyJUTOPHS Juis | AynutopHasi tocka; Komruiekt ydeOHON mebenn; 6 KOMIUIEKTOB JUIs JIAOOpaTOpPHOH paboThl 1o

MPOBEACHUSA TEKYILICTO KOHTPOJIA
u l'[pOMe)KyTO'lHOﬁ aTTeCTalvn

OIIPEAEIECHHIO KECTKOCTH BOABI (IITATHUBBI C MPOOHPKaMu, HAOOp XUMUYECKHX PEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH paboThl IO ONPEJEICHHIO 3IEKTPONPOBOAHBIX PACTBOPOB COJEH
(IIK-2mT., WMCTOYHMK TOKa-3 1INT., IITaTHBEI C TPOOMpPKAaMH, O3JIEKTPOIBl H3MEpUTEIbHEIE,
QNIEKTPOJABI CpaBHEHUsS); 6 KOMIUIEKTOB [UIA J1a0OpaTOpHOH paboOThl IO  OMpPEICTICHHIO
MOHOOOMEHHBIX peakUuil (WTaTUBBI ¢ MpoOHpKamH, HAO0Op peakTHBOB, pH-meTpsl); BBITSOKHOIM
mkadg

VYueOHas ayAUTOpUS quis | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynprumenuitHoe o0opymoBaHHE: HPOEKTOP
IIPOBEIECHUS TPYyHNIOBBIX ¥ | (CTaIlOHAPHEIN), 3KpaH (cTaruoHapHsIi), ITK (mepeHocHoi)

WHJIMBHYaJIbHBIX KOHCYJIbTalH

ITomemenne s | Kommaekr  yuebno#t wmebenn; I[IK — 10 mT., mnogkiroueHHBIX K cetd "HutepHer" w
CaMOCTOSITEITLHOM paboTHI | 00eCTIeYNBAIOINX ~ JOCTYI B BJCKTPOHHYI0  HH(OPMAIIMOHHO-00pa30BAaTENBFHYI0  Cpely
00yJaronIxcs YHHBepcHUTeTA.




