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Paboyast mporpamMma qUCIHHUILTAHBI

Xumus
pa3padorana B coorBercTBUM ¢ PI'OC:

DenepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT BHICIIET0 00pa30BaHus - OakanaBpuar 110 HapPaBICHHIO TOATOTOBKA
26.03.04 NrxeHepHO-?KOHOMHIYECKOE 00eCIIeueHNe TEXHOIOTHI 1 OM3HEC-IIPOIIECCOB BOAHOTO TPAHCTIOPTa (TIpHKa3 MuHOOpHAYKH
Poccun ot 27.07.2021 r. Ne 676)

COCTABJICHA HA OCHOBAHHH Y4e0HOI0 IJIaHA 00pa30BaTeIbHON MPOrPAMMBI:

26.03.04 Hampasnerne nmoarotoBku "MHKeHEpHO-3KOHOMIUYECKOE oOecTiedeHre TeXHOIOT Uil 1 OM3HEC-IIPOIECCOB BOJHOTO
TpaHcnoprta"

ITpoduns "NHkeHepHO-9KOHOMUYECKOE 00ecTieueHre OU3HEC-TIPOIECCOB"

roJl Ha4aja noArotosku 2024

PaGouyro nporpamMmy cocTaBuJi(u):
cmapwuil npenooasamens, Moxposuykas Hamanvs Braoumuposna
Pabouas mporpamMma oro0peHa Ha 3aceqaHIH Kadeapsl EcTecTBeHHO-HAYYHBIX AMCIHMILIMH

3aBenyromuii kadenpoit Buxynos CranuciaB Buxkroposuu



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 | TexHonOTHsI TEXHUIECKOTO OOCTY)KHBaHUS U PEMOHTA CYJ0B

2.2.20 | OcHOBBI aBTOMATHKHU U TEOPHUHU YIIPABICHUS TEXHUIECKIMHU CUCTEMaMHU

2.2.21 | [IpakTHKa 1O MOJYYCHUIO IEPBUYHBIX MPOGECCHOHATBHBIX YMCHUN W HABBIKOB (B TOM YHCJIC TEPBUIHBIX YMEHUH U
HAaBBIKOB HAyYHO-HCCIIEOBATEIHCKOMN IEITETHHOCTH)

3. KOMIIETEHLIMA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3VJIBTATE OCBOEHHUS AUCLIAILIMHBI
(MOJYJIS)

OIIK-3: Cnioco0eH UCNOJIb30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX TUCHHUILINH B IPodeccHoHaIbLHOI
AEeATEJIbHOCTH

OIIK-3.1: Mcmonp3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCLIUTLTUH

OIIK-3.2: HpI/IMCHHeT OCHOBHBI€ 3aKOHbBI €CTCCTBCHHO-HAYUYHBIX JUCHUIIJINH B HpO(bCCCHOHaJ'IBHOﬁ JACATCIBHOCTHU

OIIK-3.3: OpuenTtupyercs B OCHOBHBIX 3aKOHAX €CTECTBEHHO-HAYYHBIX TUCIUILIMH C IIETBI0 TPUMEHEHHUS UX B
npo¢ecCHOHATBHON AeITENbHOCTH

B pe3yabTaTe ocBOeHHS THCHUTIIHHBI 00yJAIOIHIICS TOJIKEH

3.1 (3HaTh:

3.1.1 [ OcHOBHBIEC 3aKOHBI OPraHMYECKON M HEOPTaHHUYCCKOH XUMHU; KIIACCU(HUKAIIMIO U CBOWCTBA XUMHUYECKHIX JIEMECHTOB,
BEIECTB M COCAMHEHNH, X Ha3HAUCHUE M 00JIaCTH IPUMEHEHHSI.

3.2 | YMeTh:

3.2.1 | Ucnionp30BaTh OCHOBHBIC QJIEMCHTAPHBIC METOJAbl XUMHUYCCKOT'0O UCCIICAOBaHUs BCUICCTB U COCJIUHCHUH.

3.3 | Baragern:

3.3.1 | CrtocoGHOCTBIO BRIITOTHEHHS OCHOBHBIX XMMHUECKHUX JTa00PAaTOPHBIX Ollepanuii.




4. CTPYKTYPA JUCHOUILIAHBI (MOIYJI5T)

Bun HaumeHoBaHUe pa3esioB U TeM /BU/ 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen | Paszmea 1. Oomast xumus
Jlex OO11He 3aKOHBI XUMHH. XUMHYEeCcKast TEPMOTUHAMUKA U KMHETHKa. /JIek/ 1 2 JI1.1 0
31
JIa6 CKOpOCTh XUMUYECKOH peakmuu /J1ab/ 1 2 JI.1J11.2 0
32
Cp WnnusunyansHoe 3aganue Nel /Cp/ 1 24 0
Jlex PactBOpEI 11 HX cBOiicTBA. OKHCIUTETFHO-BOCCTAHOBUTEIIEHBIC 1 2 J1.1J11.2
peakuuu. /JIex/ 22
Jla6 Xumuueckoe paBHoBecHe /J1a6/ 1 2 JI1.2J12.1 0
32
Cp WuauBuayansaoe 3amanue No2 /Cp/ 1 24 0
Jlex OCHOBBI 3JIEKETPOXUMHUU. [ allbBaHUYECKHE IIEMEHTBI. 1 2 0
Onexrpomms.Kopposus metamnos. /JIex/
JIab OKHCIUTETPHO-BOCCTAHOBUTENbHBIC peakiy /J1ab/ 1 2 J1.1 0
JI1.2J12.1
32
Cp WuauBnayansaoe 3amanue Ne3 /Cp/ 1 24 0
Cp IMonroToBka k tabopaTtopHbM padotam /Cp/ 1 22 0
HKP KowmrurekcHast koHTpossHas padora /MKP/ 1 2 JI1.1J11.2 0
€)!

5. COJEP’KAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen "O6mas xumus"

Jlexmust "OcHOBHBIE 3aKOHBI XUMHUN"

OCHOBHBIE TIJIH U 33/1a4H JUCITUTLTAHBI, €€ CTPYKTYpa U CBSI3b C AUCIUTLUTUHAMY B OOIIEH CHCTEME IMOTOTOBKH CIICIIHATUCTA.
dyHIaMeHTaIbHBIE 3aKOHOMEPHOCTH XUMHUH KaK TEOPETUIECKON OCHOBBI HOBBIX HAYKOEMKHX TEXHOJIOTHI. OCHOBHBIE
CTeXHOMETpHUYCCKUE 3aKOHbI. OCHOBHBIC HAMPABICHHUS TEXHUYECKOT0 IPOrpecca B OTPACIIH.

Jlexuus "Ctpoenue Benectna”
Crpoenne aroma. KBanToBble uncia. Paciipenenenue 31eKTpOHOB [0 YPOBHSAM U MOAYPOBHAM. BiusiHue CBOHCTB XUMUYECKOTO
3JIEMEHTA B 3aBHCUMOCTH OT €T0 JIEKTPOHHOIN KOH(PUTYpaIuH.

Jlexuus "Tlepuonuyeckuii 3akon /{.11.Menneneena".
CTpyKTypa nepuoan4eckoil cucreMsl. IlepuognyHOCTh H3MEHEHUSI CBOMCTB XUMUYECKUX IEMEHTOB U UX COEANHEHHH.

Jlexmus " Xumuueckas CBS3b'".

OcHOBHBIE CBOWCTBA XUMUYECKOH cBsA3U. KoBanenTHas xumudeckas cBs3b. [TlonapaocTs cBsa3u. Haceimaemocts. HanpasineHHOCTS.
Honnas cBa3b. Kpuctamnsl. Merannndeckas cBsi3b. BogoponHas cBa3b. Ban-nep-paanscoBo B3auMoAeHCTBUE MONEKy. Biusaue
THITa XUMUYIECKOH CBSA3M HA (PU3NKO-XUMHUYECKHE CBOHCTBA BEIIECTB.

Jlexus "XuMuueckas TepMOAMHAMUKA"

DHepreTHka XMMHIECKHX Iporieccos. [ToHsTHE TepMonHaMuaeckoi cucteMsl. Bunsl ciucreM. TepmoanHaMu4ecKue mapamerpsl
cucreMsl. Kimaccudukarms TepMoiHaAMAYIECKIX IPOIieccoB. BHYTpeHHSS SHEepTHs U SHTANBNHA. TemoBsie 3 QEKTH H NX
UCTIONB30BaHNE B XUMHYIECKOH TexHoIoruu. JHTponus. JHeprust [ n66ca. OCHOBHbIE 3aKOHBI TEPMOHHAMHUKY.

Jlexmus "Xumudeckas KHHETHKA"

CkopocTh XUMHUYECKHX peakiuii CKOPOCTh XMMHUUECKHUX PEAKI B TOMO- M TeTEPOreHHbBIX cucTeMax. @aKkTophl, BIUSIONIIE HA
ckopocts peakiuii. Teopust Appenuyca. Karannzatopsl. [OMOreHHBIN 1 reTeporeHHbIN Katanus. 3aKoH JSHCTBYIOIINX MAcC IS
HeoOpaTUMBIX peakiuid. [Ipasuna Bant-I'odda. Xumudeckoe u pa3zoBoe paBHOBECHE

IonsTrHE 00 0OPaTUMBIX H HEOOPATUMBIX PEAKIMAX. XUMHIECKOEe paBHOBECHE. 3aKOH JICHCTBYIOMINX Mace I 00paTHMBIX
peakuuii. daktopsl, BIusAoLMEe Ha XuMuueckoe paBHoBecue. [Tpunnun Jle [llarense.

Jlexuus "PacTBOph! 1 UX cBolicTBa"

Knaccugukamnust pactBopoB. CiocoOBI BRIPaXEHUST KOHIIEHTPAIUU PpacTBOpa. PACTBOPHI HEANEKTPOIUTOB M X KOJUIMTATUBHEBIE
cBoiicTBa. 3akoH pa3baienust OctBanpaa. Teopust dMeKTpONUTHYECKON Auccounanuy. CTeneHb 1 KOHCTaHTa AUCCOLUALINY.
CrnaOble ¥ cuIIbHBIC AJIEKTPOSIUTHL. CBOMCTBA PACTBOPOB AIIEKTPOIUTOB.

Jlexus "MonHo-00MeHHbIe peakuuu. [ uaponus comneit”
HonHoe npousBeaeHne Boabl. Bogopoansiii mokasarens. MHaukatopsl. OCHOBHBIC THIIBI THAPOJM3a cojei. Onpenenenue pH B




KaXXII0M THIIC. Crenenb TUAPOJIN3a. CDaKTOpLI, BJIMAOMINE HA TPOLECC r'UapOIHn3a.

Jlexmust "OKHCIATENFHO-BOCCTaHOBHTENBHBIE peakiuu (OBP)".

OCHOBHBIC TOHATHS AAHHBIX peakiuid. CTeneHs okuciaeHusT. OKHCINTEIbHO-BOCCTAHOBUTEIBHbIE CBOMCTBA JIEMEHTOB U UX
coenunenuil. [IpaBuio snekrpoHHoro Oananca. Ypasuuanusi OBP MeTonamu 31eKTpOHHOTO U HOHHO-DJIEKTPOHHOTO OajaHca.
Pasnosuanoctn OBP. Baxkneiiiyie okuciuTenu 1 BocCTaHOBUTENN. OKHCIUTENbHO-BOCCTAHOBUTENbHAS IBOHCTBEHHOCTD
XUMHYECKHX 3JIEMEHTOB.

Jlexuus "OCHOBBI AEKTPOXUMHUN"

[ToHsITHE MEKTPOXUMUYECKON CUCTEMBL. BUabI cCcTeM. DNEeKTPOAHBII MOTEHIMAT METaJlIa. DIEKTPOXUMUYECKUH P
HanpspkeHuH. CBOMCTBA pAga akKTHBHOCTU. XUMUYECKHE HCTOYHUKH IEKTPUUECKOT0 TOKa. ['anpBaHn9ecKuii aneMenT. [IpuHnmn
pabotsl. Pacuetr D/IC. DnekTponn3 BOAHBIX pacTBOPOB U €r0 3aKOHOMEpHOCTH. Koppo3ust MeTayuioB. 3aiura MeTamuioB OT
KOppo3uu. AKKyMyJsSTOpbl. Buapl. [IpuHiun paGoTsl.

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

BrinosHeHbIe 1 3alIUIIEHHBIE 1a00paTopHbIE paboThI
BrInosTHEeHHBIE 1 3a4TEHHBIE KOHTPOJIbHBIC PAaOOTHI
3auer no AMCUUIIUHE

6.2. TeMbl NHCBMEHHBIX PadoT

He npexycmoTpeHo y4eOHBIM IIIAHOM

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

DOCr! gaa komnerennuu OITK-3

1)JIerde oCTaIBHBIX MEPEUHCICHHBIX IEKTPOH TEPSET aTOM:

a) Na;*

0) Mg;

B) Al;

r) Si.

2)Yto periiaMeHTUpyeT MPaBUIIO dIEKTPOHHOro Oananca?

Otser: [1o npaBmity 31€KTpOHHOTO GaaHca YUCIIO 3JEKTPOHOB OTAAHHBIX BOCCTAHOBUTENIEM PABHO YUCITY 3JIEKTPOHOB HPHHSTHIX
OKHCIIHTETIEM.

3) Ckopoctb peakuun N2(1) + 3H2(r) <> 2NH3(r)Q>0 MOKHOYBEINYHTH,

a) IOBBICUTh TEMIIEPATYPY;

0) MCIOB30BATh KAaTaIN3aTop;

B) YMCHBIIIUTH JIABIICHNE;

T) IOHU3UTH TeMIeparypy.*

4)ITo xaxoMy ITpaBUIy MOXHO PACCUMTaTh CTEIIEHb OKUCIIEHUsS DJIEMEHTA, €CIIU OHA HE MOCTOHHA?

OtBet: CymMa BCceX CTEIeHEl OKHMCIEHH BCEX aTOMOB B MOJIEKYJIE paBHA HYIIO.

5)K oKkHCIUTETbHO-BOCCTAHOBUTEILHOM PEeaKIMU He OTHOCUTCS:

a) NaOH + HCI = NaCl + H20;*

6) 6HCI + 2A1=2AICI3 + 3H2;

B) 2KMnO4 = K2Mn0O4 + MnO2+02;

r) 2H2 + 02 = 2H20.

6)IlepeuncnUTh HENOCTATKU KUCIOTHBIX aKKYMYISTOPOB.

OtBeT: HeOOMBIIAS YISNBHAS SHEPTUS, CAMOPa3PsA IIPH XPaHEHUH, HCITIOIB30BaHNE TOKCHYHOTOTSKETIOT0 MeTaula IIpH
U3TOTOBJIICHUH — CBHHEII, U HCIOJIB30BAHHE CEPHON KHUCIOTEL.

7)IIpu noBeIIeHNnH Temrepatypsl Ha 20° cKOpoCcTh peakuuy BeIpocia B 16 pas. TemnepaTypHblii KO3 OUIMEHT peakuy paBeH:
a) 2;

0) 2,5;

B) 3;

r)4.*

8)Kakne MOKPHITHS HCHONB3YIOT ITPH XUMUYECKOH 3alIUTe METAIIOB OT KOPPO3HHU?

Ortset: Kpacku, 3Manu, CMOIIBL, OKCUIHbIE, (pocaTHbIC, HUTPUIHBIE TOKPBITHSL.

9)MonspHas KOHIEHTpAIMs YUCIEHHO paBHA XUMUYECKOMY KOJIMUECTBY PACTBOPEHHOT'O BELIECTBA (MOJIb) B:

a) 100 r pactBopa;

6) 100 nmM3 pacTBOpUTEIIS;

B) 1 Kr pacTBOpA;

r) 1 nutpe pactBopa.*

10)Kaxoit mpomecc Ha3bIBAETCS OCMOCOM?

Otget: OcMoOC - 3TO IpoLecc OJHOCTOPOHHEH MU (hy3uH MONEKyN paCTBOPHUTENS depe3 MOIyIIPOHUIIaeMyI0 MeMOpaHy B
pacTBOPEHHOE BELIECTBO.




11)ITpu yBenudeHuu gaBiaeHus B 2 pasza CKOpocTh xummudeckor peaxnuu 2H2(r) + O2(t) = 2H20 Bo3pacrer B:

a) 2 paza;

0) 4 paza;

B) 6 pas;

r) 8 pa3.*

12)YTo BhIpaxkaeT KOHCTAHTA AJIEKTPOJIUTHUECKON Arccoanun?

OtBeT: OTHOIICHHE YHCIIa MOJIEKYI AIEKTPOINUTA MOIBEPTIINXCS IUCCOIMAIINN K 00IIeMy YHCITy paCTBOPEHHBIX MOJICKYII.
13)ITpu HOpMANBHBIX YCIOBHUSIX TEMIIEpaTypa ra3a paBHa:

a) 0°C; *

0) 25° C;

B) 20°C;

r) 273°C.

14)Uem xapaKkTepHu3yeTcs IPOLIECC BOCCTAHOBIEHUS 3JIEMEHTA B OKMCIMTEIbHO-BOCCTAHOBUTEIBHOM peakuuu?

Ortgert: [Ipomecc BOCCTaHOBICHHUS - 3TO IPOIECC IPUHATHS IEKTPOHOB, IPH KOTOPOM CTEIICHb OKUCIICHHUS SIEMEHTa IOHIKACTCS.
15)Kaxkoit 13 nepeyrncIeHHbIX HI)KE aTOMOB UMeeT HauOOJBIINI paguyc:

a) H;

0) K;*

B) Li;

r) F.

16)[Iponomkute (HOpMyITHPOBKY 3aK0HA ABOrajpo: «B paBHBIX 00BEMaX JIFOOBIX ra30B, B3ATHIX IIPH OJMHAKOBOW TEMIIEpaType U
JTABJICHUH. ..»

OTBeT: COAEPKUTCS OJUHAKOBOE YHCIIO MOJICKYIL.

17)Haunbosnpliiee 4ucio aTOMHBIXOPOUTAJICH COACPKUTCS Ha!

a) p — MOJIYPOBHE;

0) s — mOaYpOBHE;

B) f — mogyposHe; *

r) d — moxypoBHe.

18)Kakne coeqrHeHMs B XUMUH HA3bIBAIOT OKCHAIAMU?

OtBeT: OKCHIBI — 3TO COEUHEHHUS, COJEPIKAIIIIE B COCTABE XUMUYECKHH 3JIEMEHT U KUCIIOPOJ.

19)B kakux CO€AMHEHUAX XJIOP MOXKET MPOSBIATH TOJIBKO OKUCIUTENbHBIE CBONCTBA:

a) NaClO4; *

6) KCI1O3;

B) CI120;

r) HCL

20) UTo mpoucXoauT ¢ TEIUIOTOH B 3HIOTEPMUYECKOM peakuuu?

Otget: TemoTa B X0/1¢ XUMUUECKOH PEAKLIUH MOTIOMIAETCS.

21)PacTBOpUMOCTB — 3TO MaKCUMallbHasi Macca BEILECTBA, KOTOPYIO MOXKHO PACTBOPHUTH IPH JIaHHOH TeMIepaType B:

a) 100 r pactBopa;

6) 100 r pacTBopuTeNS;*

B) 1 r pacTBODA;

r) 100 mut pactBopa.

22)[IepeuncianuTh YCIOBHS, OTHOCSIINECS K CTAHAAPTHBIM YCIIOBHSAM B TEPMOJMHAMHUKE.

OrtseT: Temneparypa 25°C(298K , naBnenue 1 atm. (101,3 xI1a; 760 Mm.pT.CT.).

23) I1pu 35eKTPOIH3E KAKOr0 BOJHOTO PACTBOpa Ha KaToze OyAeT BBIICIATHCS TOJIBKO BOIOPOA?

a) CuSO4;

6) SnCl2;

B) K2S;*

r) ZnBr2.

24)Ha gto pacxojyeTcs SHepPrisl aKTHBAIIMN MOJIEKYJIaMH, BCTYHMAIOIIMMH B XUMHYIECKYIO PEaKIIHIO 110 TeOpHH Appernyca?
OtBet: Ha mpeoposieHre 0TTaIKUBAaHUSI ANIEKTPOHHBIX 000JI0YEK MOJIEKYJ, Ha Pa3phiB CTAPBIX XUMUYECKHUX CBs3eH, 00pa3oBaHuUs
AKTHBUPOBAaHHOTO KOMILICKCA U 00pa30BaHHE HOBBIX XUMUYECKUX CBA3CH.

25) Ilpw aHOAHO 3allIMTE METAJIa OT KOPPO3UH, 3alHIIAEMbI METAJLT IIOKPHIBAIOT:

a) MEHee XMMUYECKH aKTHBHBIM METaJIOM;

0) MeTasioM, 3JIEKTPOIHBIN MOTEHIKAT KOTOPOro HUXe; ™

B) METAJIOM, 3JICKTPOIHBII MOTEHIINAT KOTOPOTO OOJIBIIE;

T') METaJUIOM, KOTOPBIH CTOUT B PSRy HANPSDKEHHS TIOCTIE BOJOPOIA.

26)Kakue peakiiuy Ha3bIBalOTCS 0OpaTUMBIMU?

OtBet: OOpaTuMBbIe 3TO TaKU€ PEaKIMH, IPOAYKTHI KOTOPBIX, B3AUMOACUCTBYS MEX Iy co00i, 00pa3zyloT HCXOJHbIE BEIIECTRa,
MPOTEKAOT KakK B IPSMOM, TaK U B 0OpaTHOM HaIpaBJICHUH.

27) B ranpBaHu4eckoM dneMeHTe SkoOu-Jlanmams:

a) MeJlb SBJISETCS aHOJ/IOM;

0) IMHK SIBISIETCS KATO/IOM;

B) 3JIEKTPOHBI IEPEXOJIAT OT IMHKA K MEJIH;*

T') MeJb PaCTBOPSAETCS B Ipolecce padoTHL.

28) Urto BeIpa)kaeT MOJISIpHAsi KOHLIEHTpalus pacTBopa?
OtBet: KonnuecTBo MoJiell pacCTBOPEHHOTO BEIIECTBA B OJHOM JIMTPE pacTBOpa.
29) OTMeTbTEe ypaBHEHHE peaklMH, B PE3YyJIbTaTe KOTOPOU CTEIEHb OKUCIIEHUS aTOMOB XJiopa nosblmaerca ¢ 0 1o +7:

a) HC1+ 2H20 = CIO2 + 5H+;




6) C12 + 6H20 = 2Cl103- + 12H+;

B) C12 + 8H20 = 2ClO4- + 16H+;*

r) 2HCI + H20 = CI20 + 4H+.

30)Kaxk BinmseT qaBIeHHE HA PACTBOPHIMOCTH I'a30B B XKUAKOCTSIX?
Ortsert: [Ipu yBenuueHUn JaBIeHUS PACTBOPUMOCTD Ta30B BO3PACTAET.

TuroBsle BOIPOCH! K MOATOTOBKE 3aIUTHI IAOOPATOPHBIX PabOT MO TUCLUIIIIHE

L. OCHOBHBIE 3aKOHBI XMMHH. 3aKOH COXPAHEHUSI MAcChl BELIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOrajipo U €ro
CleACTBUSA. 3aKOH 3KBUBaJIEHTOB. ONpeieneHue SKBUBAIEHTHBIX MAacC IPOCTHIX U CIIOKHBIX BEILECTB.

2. Teopun crpoenus atoma Pesepdopra u bopa. CocraB atoma. OTHOCHTENBHAS aTOMHAsI Macca 3JIEMEHTA.

3. KBanToBble uncrna.

4. Pacnipenienenne 31eKTPOHOB MO SHEPreTUYECKUM YPOBHAM M noaypoBHaM. IIpunmun Ilaymu. Ipasuno Xynaa. IIpasuio
Kneukosckoro.

5. Ionstue 06 s-, p- ,d- ,f- smemenTax. XapakTep COeAMHEHUH UMU 00pa3yeMBIX.

6. Iepnoanueckuit 3akoH. CTpyKkTypa mepuoauueckoil cuctemsl. [IonsTHe o rpynmax, MoArpynnax ¥ nepuojax.

HepI/IOJII/I‘{eCKOC W3MCHCHUE CBOMCTB XUMHYECCKHX DJICMCHTOB B Tpyniax v nepuoaax: 3apsam sAapa; paauyc atoMa; SDHEprusa
HNOHU3AINHU; DHEPTHUA CPOJACTBA K DJICKTPOHY; JIICKTPOOTPHUIATEIIbHOCTD, OKUCIUTCIbHO-BOCCTAHOBUTECIIBHBIC CBOMCTBA.

7. [lonsTre o BHyTpeHHel 3Hepruu cuctemsl. [lepBbiil 3aK0H TepMOAUHAMUKH. Ero npumeHeHue uisi H30XOPHBIX U
M300apHBIX IIPOLECCOB.

8. Ionsatne o6 sHTanemmH. 3akoH ['ecca u ero ciaencteus. [loHATHE O TemmoTax 0Opa3oBaHMS CIIOXKHBIX BemecTB. Pacuer
U3MEHEHHUS SHTAIBINH IPU XUMUUECKUX PEAKIIHAX.

9. IMonstre 06 sHTpONMU. BTOpoii 1 Tperuii 3akoHbI TepMoaMHaMuKu. CTaHIapTHast SHTPONUS BerlecTBa. Pacuer
W3MEHEHHS SHTPOINHU CHCTEMBI.

10. INonsatne 06 n300apHO - M30TepMUUECKOM HoTeHIane. OCHOBHOE ypaBHEHHE TEPMOAWHAMHKH. Y CIOBHS BO3MOXKHOCTH
npoTekaHus npouecca. Pacuer usmenenust ceoboiHoi sneprun ['nboca.

1. Xumnueckass kKuHeTHKa. CKOpOCTh XMMHUYECKOH pPeakMu B TOMOTEHHON M reTepOreHHoN cucreMax. 3aBUCUMOCTh
CKOPOCTH XMMHYECKOH PEaKIMK OT KOHIEHTPAH. PU3HMIeCKHil CMBICT KOHCTAHTBI CKOPOCTH XHMHYECKOH PeakIvy.

12. BnusHue TemmnepaTypsl Ha CKOpPOCTh XuMuueckoil peakiuu. ITpasuno Bant IN'odda u TemneparypHsril korddurment.
Teopust AppeHuyca. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH PEaKIMU OT SHEPIUU aKTUBALUH.

13. Karanmns. OcHOBHBIC TONIOKEHUS TEOPUH KaTaian3a. MexXaHH3M FOMOTEHHOTO M TeTePOTeHHOTO KaTan3a.

14. INousaTre 00 0OpaTHMBIX PEeaKIUIX U XMMHUYCCKOM PAaBHOBECHH. 3aKOH JCHCTBYIOIIMX MAacC AJISI OOPAaTHMBIX CHCTEM.
CBs13b KOHCTaHTBI PABHOBECHSI C TEPMOIMHAMUYECKIMU (PYHKITHAMHU.

15. IMpunnun Jle-lllaTense. BausHue u3MeHEHUs] TEMIEPATYphI, AABIEHHS, KOHIIEHTPALUK BELIECTB HA CMEILICHUE
paBHOBECHS B CHCTEME.

16. OOmas xapakTepucTuka pacTBopoB. CroCOOb! BRIpaKE€HHsI KOHIIGHTpAUil pacTBOPOB.

17. TepMmonuHaMuKa IPOLECCOB PACTBOPEHUs. BnusiHue TemmepaTypsl U AaBlIE€HHsS Ha paCTBOPUMOCTH BEIECTB.

18. KomnmuratueHble CBOHCTBA WaealbHBIX pacTBOpoB. 3akoH BauT-T'odda. 3akon Payns u ero cnenctus. CriocoObr
OIIpeeIeHIs MOJIEKYIIPHOW MacChl PACTBOPEHHOTO BEUIECTBA.

19. [Tonsatue 06 s>nexTponurax. Teopus saeKTpoaUTHYECKOH qucconnanyy. OOMUN NPUHLIMI JUCCOLMALIUHN. DIEKTPOIUTHL.

OCHOBHBIE MOJIOKEHHSI TEOPUH 3IEKTPOIUTHYECKON Jrcconnanuy. Jlucconuanys KUCJIoT (0AHO- 1 MHOTOOCHOBHBIX ), OCHOBaHHUH
(omHO- ¥ MHOTOKHCIIOTHBIX), COJIEH (CpeTHHX, KUCIBIX, OCHOBHBIX).

20. KonnmuratusHble CBOHCTBA pacTBOPOB MEKTPOIUTOB. M3oToHnueckuit koaddunuent. Crenens auccormarmu. [lorstue o
CHJIBHBIX U CIA0BIX DJIEKTPONIUTAX.

21. Crabsie anexrponuThl. KoHcTanTa muccoruaniy. 3akoH paz0apieHuss OcTBasbaa.

22. CusbHBIE JIEKTPOJIUTBI. AKTUBHOCTh UOHOB. IIoHATHE 0 Kaxylleiicd CTENEeHU AUCCOLUALUY.

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

24. HoHHO-00MEHHBIE peakIuHi B PaCTBOPaX 3JIEKTPOJIUTOB. YCIO0BUS HEOOPATUMOCTH HOHHO-OOMEHHBIX PEaKIINH.

25. JKectrkocts Bonpl. Bpemennast u moctostaHas. CriocoOBI yCTpaHEHUS .

26. I'mpponus coneit. O6patumocts rugponusa. Crenens rugponnsa. KonctanTta ruaponusa. YCIoBHS YCUICHUS THAPOIH3A.
I'maponus pa3snu4HBIX TUIIOB COJNEH.

27. OxucnuTensHo-BoccTaHoBUTENbHBIE peaknun (OBP). TloHATHE O cTeeHN OKHCIICHHS, OKHCIUTEISIX U

BOCCTAHOBUTEIISX. BaykHEHIIINe OKUCITUTENN 1 BOCCTAHOBHUTEIIH.

28. Mertoabl cocTaBlleHHsI YPaBHEHUH OKHCIHUTENEHO-BOCCTAHOBUTENbHBIX peakiuii. OBP B pasnuuneix cpenax. Tunst OBP.
29. Teopust aneKTpoAHBIX MOTeHIMANOB. YpaBHeHue HepHera. OnpeneneHne CTaHIAPTHBIX 3JIEKTPOAHBIX MOTEHIMAIOB.
YeTpoiicTBO BOZOPOAHOTO 3IEKTPoa. PN HaNpsKeHUid MeTaoB.

30. I'anpBaHMYecKUE AIEMEHTHL. Y CTpoiicTBO u mpuHIuN padotsl. Pacuer D/IC.

31. OnekTponau3 B pacliiaBaX M pPacTBOpax 3MeKTpoiauToB. [locnenoBaTenbHOCTh MPOLECCOB NMPOTEKAIOIIUX HA aHOIE U
kaTtoze. 3akoubl Papanes. Pacaer o0bemMa 1 MacChl BEIIECTB, BBIICIUBIINXCS TIPH AIEKTpon3e. [IpuMeHeHne aekTpoimsa.

32. Koppo3sus meramuioB. Xumudeckas ,3iaekrpoxumudeckas. CriocoObl 3aIIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynstopsl. Kucnornsie. Hlenounsie. [Tpunimn paGoTsl.

Tunossie 3aJlaHus 110 TUCHUIIIINHEC!

1. PaccunTaTh 3KBMBAJEHTHBIE Macchl cienyronmx coeannerunit PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. PacriicaTh SJIEKTPOHHYIO KOH(UIYpaIlMi0 aToMa MapraHiia. YKa3aTh BO3MOYKHBIE BaJICHTHOCTH M XMMUYECKHE CBOMCTBA.
Ornucarh KBAHTOBBIMH YHCIIAMU BaJCHTHBIC 3JICKTPOHBI aTOMA.

3. Paccunrtath TernoBoi 3pdexT peakuuu ropeHus aueTuiaeHa (H.y.)




4. PaccunTath, BO CKOIBKO pa3 M3MEHHUTHCS CKOPOCTh XUMUYECKON PEeakKIUH , €CIH YBeIHIUTh Temmeparypy ¢ 50 mo 80
rpanycos 1o Llenscuto, TemneparypHblid koaddunueHtT paseH 3.

5. Kyma cmectutscst xummudeckoe paBHOBecHe cucteMbl A(T) + 2B(r) «»C (x) AH<O ; ecimn

- YBEJIMYUTH TEMIIEPATYPy

- MOHM3UTH KOHIIEHTPAIMIO BelecTBa B

- MOHM3UTH JABJICHUE B CHCTEME

HAINCATh BEIPAYKCHHUE JIsI KOHCTAHTHI PABHOBECHS TAHHOW PEaKIIHH.

6. Paccuntars MomspHyro koHueHTpanuio 200 r 20% pactBopa xyopuga kansius ([1=1,015 r/mm).
7. Ha ckonbKo MOHM3UTHCS JaBieHHE napa Hajg pactBopoM npu 25 °C, copepkammm 15 T rimokossl B 150 1 Boxsl. JlaBnenue
mapa HaJl YMCTBIM pacTBOpUTeIeM(TIpH TOH ke TemrepaType) paBHo 26 klla.
8. Hammcars peakium ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 yka3ats pH B kKakaoM cirydae THIPOIH3a.
9. YPOBHATH METOIOM BJIEKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2SO4 = Na2S0O4 + MnSO4 + K2S04 + H20
10. Paccunrates DJIC ranbBaHUYECKOTO 3JEMEHTA, COCTOSILErO U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpAalUU B

pactBopax cooTBeTcTBeHHO [ 1] Monb/n 1 [0,01] Monb/n. YKa3aTe HalpaBieHUe IBUKEHUE DJIEKTPOHOB.

VunuBrayanbHBIC 3aJaHUS:

"OcHoBHBIE 3aKOHBI XUMUHU. CTpoeHHe aToMa. XUMHU4YecKas CBSI3b"
"DHepreTrka XUMHUYECKHUX MpeBpalieHnit”

"KuneTrka XUMU4eCKUX peakuuil. XuMuueckoe paBHOBecHe"

"CocraB u cBOHCTBa pacTBOpOB. Peakruu nonHoro oomena. I'maponus conei”
"OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU. IINEKTPOXUMUS"

6.4. MeTroaquueckue MaTepHuaJibl, ONpee/siolue Npoue1ypbl OlleHHBaHHA

Pemenye THITOBBIX 3aTaHMA, TECTOB, 3alIUTa TEOPETHIECKOTO MaTepHaIa Ha JJAOOPATOPHBIX 3aHATHAX.
JlabopaTopHast paboTa CUMTACTCS CAAHHOI, IPH BRIOTHEHHUH CIECAYIOMINX YCIOBUH:CTY/ICHT HA HEll IPUCYTCTBOBAJ, BBITOIHHI,
3aIUTHI TEOPETHYECKUI MaTepuai o JaHHOH Teme. KoHTposbHas paboTa CYNTaeTCsl BBIIOJHEHHOMN, IPH PEIICHUN CTYJCHTOM
70% 3amaHuil conepxKaLIMXCs B BapUaHTe.

3ader Mo JUCIUIUIMHE CTAaBUTCS IT0 UTOTaM PabOTHI 00YJarOIEeTocs B TEYEHUE CEMECTPa, BEIPAKCHHBIM B BUIE BBHITIOIHEHUS
KOHTPOJBHBIX paboT, pabOThI Ha KOJJIOKBUYMaX, BHITIOJHEHUS U 3aIIUTHI JJAOOPaTOPHBIX PadoT.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBO, TOA
JI1.1 |Pocun U. B., Tommna |OOmas u Heopranndeckas xumusi. COBpeMEHHBIH Kypc: YdeOHoe Mocksa: U3naTenbcTBo
JL . nocobue 11 6akaaaBpoB IOpaiir, 2016
JI1.2 | I'nunka Huxomnaii 3amauu U ynpaxxHeHus 1o oduiei xumun: yue0. nocodue Mocksa: UnTerpai-
JleonnnoBuu IIpecc, 2001
7.1.2. JlonoHUTeIbLHAS JIMTEepaTypa
ABTOpBI, COCTaBUTENIU 3arynaBue WznarenscTBo, rox
JI2.1 | SIpocnaBieBa AHHa Xumust: 1a0apOTOPHBIA TPAKTUKYM HoBocubupck: CI'YBT,
CepreeBna 2018

7.2 IlepeueHb pecypcoB HH(POPMAILIMOHHO-TEIEeKOMMYHUKaIMOHHOM ceTH ""UHTepHeT"

21 Komncmexr nexmuii mo o0mei XuMun

32 | O6pa3zosatensusiit mopran CI'YBT. DnexrponHssii kype "Xumus"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIMHBI (MOAY JIS)

Hasnauenue Ob6opynoBaHue
VYueOHas ayAUTOPUS qutst | AynuropHast gocka; Kommekt yge6Hoi Mebenn; KoMIDIekTsl XUMIYECKOH OCYIBl U PEaKTHBOB
MPOBEICHUS TPYIIIOBBIX 1 | 1S IPOBEACHHUS XUMHIECKOTO TIPAKTUKYMa; BEITSDKHOM mKad
WHAWBUAYaJIbHBIX KOHCYNbTAIHHA
YuebHas AyAUTOPHSA i | AyautopHast nocka; Komruiekt yueGHON Mmebenu; MynbTuMenniiHoe 00OpYHOBaHUE: MPOEKTOP
MPOBECHUS 3aHATHH | (CTalMOHApHBIN), 3KpaH (cranuoHnapHslii), [IK (mepenocHoit)
JICKIMOHHOTO THIIA
Kabuner xwummm - ydueOHasg | AyauTopHas mocka; Kommiekt ydeOHONH MeOenn; KoMImekTsl XUMHIECKOH MOCYIBI U PEaKTHBOB
ayauTopHsl  AJs  MPOBEIEHHs | sl MPOBEIEHUSI XUMUIECKOTO MPAKTUKyMa; BRITSKHOM mKad
7a00PaTOPHBIX 3aHIATHHA
[Tomemenne i | Kommekr  yaeOnot wmebemm; I[IK — 10 mT., mnomkimroueHHBIX K cetd "HHTepHer" W
CaMOCTOSITENIbHOM paboThl | 00ecreunBaOIIUX ~ AOCTYIl B OJEKTPOHHYI0  HH()OPMAIIMOHHO-00Opa30BaTENbHYI0  Cpeay
00yJarouxcst YHuBepcureTa.




