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Paboyast mporpamMma qUCIHHUILTAHBI
pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
26.03.03 BomHble myTH, MOPTHI ¥ THAPOTEXHUIECKHE COOpykeHUsl. (prka3 MunoopHayku Poccnu ot 21.08.2020 1. Ne 1087)

COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pa30BaTeJ’lb]—l0ﬁ nporpamMmmabl:

26.03.03 Hanpagienue moarotoBky "BoaHbie MyTH, MOPTHI U THAPOTEXHUYECKHUE COOPYKEHUs"
IMpodnms "BoaHble myTH, HOPTH ¥ THAPOTEXHUIECKHE COOPYKEHH"
roJl Hayaja noArotosku 2024

Pa6ouyro mporpammy cocTaBuJI(u):
cmapwuti npenodasamens , Mokposuyxas Hamanwvsi Biaoumuposna
Pabouas mporpamMma o100peHa Ha 3aceAaHIH Ka(eapsl

3aBenyromuii kadpenpoit Bukynos Cranucias BukropoBuu



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 | TexHonOTHsI TEXHUIECKOTO OOCTY)KHBaHUS U PEMOHTA CYJ0B

2.2.20 | OcHOBBI aBTOMATHKHU U TEOPHUHU YIIPABICHUS TEXHUIECKIMHU CUCTEMaMHU

2.2.21 | O3HaKOMUTENbHAS MTPAKTHKA

2.2.22 | OCHOBBI THIPOTEXHUKH

2.2.23 | dunocopus

2.2.24 | I3pIcKaTenbcKast MpakTUKa

2.2.25 | Texnomormueckast (IpOSKTHO-TEXHOJIOTHUECKAs) TIPAKTHKA

3. KOMIETEHI[UY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUILIAHBI
(MOJYJIS)

YK-1: Cnocoden OCYHIECTBJIATH IOUCK, RpI/lTl/I‘{eCKI/lﬁ AHAJIU3 U CHHTE3 m{(l)opMamm, NPUMEHATH CHCTEMHBIH MOAXO0 AJIs
peuieHus MOCTABJICHHBIX 3a1a4

YK-1.1: OcymecTBiseT MOUCK ¥ CHHTE3 MOTYICHHOH HHYOPMANH IS pEIICHUS TOCTABICHHBIX 3aa4

YK-1.2: IIpoBoaut KpuTHdecKuil aHamu3 HH(GOPMALIUK P PELISHHH TOCTAaBICHHBIX 33134

VK-1.3: TIpuMeHsIieT CHCTEMHBIH MOIXO. JJIS peIIeHHs MOCTaBICHHBIX 33134

OIIK-2: Cnioco0eH pemiaTh 3aia4M Npo(heccuoOHANbHOI 1eSITeIbHOCTH HA OCHOBE MCIO0JIb30BAHMS TEOPeTHYECKUX U
NMPAKTHYECKUX OCHOB €CTeCTBEHHBIX U TEXHHYECKMX HAYK

OIIK-2.1: Bnageet meTomamMu OPUMCHCHHUA TCOPETHUICCKUX U NPAKTHICCKUX OCHOB €CTCCTBCHHBIX U TCXHUYCCKUX HAYK




OIIK-2.2: TIpuMeHseT TeopeTHIecKUe U MPAKTHUECKUE OCHOBBI €CTECTBEH-HBIX M TEXHUYECKHX HAYK JUIS PeIICHUS CTaHIAPTHBIX
3a1a4 PoQeCcCUOHANBHOM ASSTENILHOCTH

OIIK-2.3: I/ICHOHLSYCT B HpO(i)CCCHOHaHLHOfI JACATCIIBHOCTU TCOPETUUCCKUEC U IPAKTHICCKUEC OCHOBBI €CTCCTBCHHBIX U
TCXHUYCCKUX HAYK JIsI pCHICHUA CTAHAAPTHBIX 3a1a4 HpO(l)eCCI/IOHaHBHOﬁ JACATCIIBHOCTH

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 (3uaTh:

3.1.1 [ OcHOBHBIE 3aKOHBI OPTaHUIECKON M HEOPTaHMIECKOH XUMHH; KJIACCH(HKAITIIO U CBOHCTBA XMMUYECKHX ICMEHTOB,
BEIL[ECTB U COSTUHEHHH, UX Ha3HAUYeHHE U 00JIaCTH IPUMEHECHHUS.

3.2 | YMeTh:

3.2.1 | Mcnionb30BaTh OCHOBHBIE JIEMEHTAPHbIE METO/1bI XUMHUYECKOTO UCCIIEIOBAHUSI BELIECTB U COEIMHEHU.

3.3 | Bnagersn:

3.3.1 | CrtocoOGHOCTBIO BHIITOJIHEHHSI OCHOBHBIX XMMHUYECKHX JTa00PaTOPHBIX OIeparuii.

4. CTPYKTYPA JUCHUILIAHBI (MOLY.JI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | Ipllo
3aHATHSA / Kype AroT
Paznen | Pa3zmea 1. Oomast xumus

Jlex OO011He 3aKOHBI XUMHH. X UMHYECKas TSPMOTUHAMUKA U KMHETHKA. /JIek/ 1 2 JI1.1 0
31

Jla6 CKoOpoCTh XUMUYECKOH peakmuu /J1ab/ 1 2 JI.1J11.2 0
32

Cp WuauBunyansHoe 3ananue Nel /Cp/ 1 24 0

Jlex PactBOpEI 1 HX cBOifcTBa. OKHCIUTETFHO-BOCCTAHOBUTEIBHBIC 1 2 J1.1J11.2 0
peakuuu. /JIex/ 22

Jla6 Xumuueckoe paBHoBecHe /J1a6/ 1 2 JI1.2712.1 0
32

Cp WnauBuayansaoe 3amanue No2 /Cp/ 1 24 0

Jlex OcCHOBBI 311eKeTpOXUMUU. ["aTbBaHNYECKUE 2TIEMEHTBI. 1 2 0

Onexrpomus.Kopposus metamnos. /JIex/
Jlab OKUCIUTENH HO-BOCCTAHOBUTENbHBIE peakiyu /J1ab/ 1 2 JI1.1 0
JI1.2J12.1

32

Cp WNuauBnayansaoe 3amanue Ne3 /Cp/ 1 24 0

Cp IMonroroBka k taboparopHbM pabotam /Cp/ 1 22 0

HKP KowmmurekcHast koHTpOssHas padora /MKP/ 1 2 JI1.1J11.2 0
31

5. COJEPKAHME JUCLUIIIMHBI (MOAY.JIST)

Paznmen "O6mas xumus"

Jlexknus "OCHOBHBIEC 3aKOHBI XUMUN"

OCHOBHBIE IIEJIH U 33/1a4H JUCITUTLTIHEI, €€ CTPYKTYpa U CBSI3b C AUCIUILUTHHAMY B OOIIEeH CHCTEME IMOATOTOBKH CIIEIHATUCTA.
OyHIaMeHTaIbHBIE 3aKOHOMEPHOCTH XUMHUH KaK TEOPETUIECKOH OCHOBBI HOBBIX HAYKOEMKHX TEXHOJIOTHI. OCHOBHBIE
CTeXHOMETpHUUECKHe 3aKOoHbI. OCHOBHBIC HAMPaBICHHS TEXHUUECKOTO MPOrpecca B OTPACIH.

Jlexuus "Ctpoenue Bemiectna”
Crpoenue atoma. KBantoBble uncna. PacripeneneHue 3eKTPOHOB MO YPOBHIM U MOAYPOBHSAM. BiusiHue CBOMCTB XMMHUYECKOTO
3JIEMEHTA B 3aBUCHMOCTH OT €TI0 JIEKTPOHHOH KOH(Urypanuu.

Jlexnus "Ilepunoanyeckuii 3axon J[.M1.Menaeneesa'.
CTpyKTypa MepHoInvecKoi cucteMsl. [IepHoAMYHOCTh H3MEHEHHUST CBOHCTB XUMHUYECKUX DJIEMEHTOB U X COSITUHEHHUH.

Jlexmus " Xumuueckas CBS3b'".

OcHOBHBIE CBOIicTBa XUMHUYECKOH CBsI3U. KoBaneHTHast xumuueckas cBsi3b. [lonspHocTs cBsi3u. HaceimaemocTs. HanpaBneHHOCTS.
Honnas cBa3b. Kpucrannsl. Merannndeckas cBs3b. BogoponHas cBa3b. Ban-nep-paanbcoBo B3auMoAeHCTBUE MOIEKy. Biusaue
THUITa XUMUYIECKON CBSA3M HA (PU3NKO-XUMHUIECKHE CBOHCTBA BEIIECTB.

Jlexuus "Xumuueckas TepMOAMHAMUKA"




DHepreTuka XMMHUYECKHX IpoueccoB. IIoHsTHe TepMOANHAMUUYECcKO# ciucTeMbl. Buasl cuctem. TepMmoauHaMudeckue mapaMeTpsl
cucreMbl. Kiaccudukanus TepMoIMHAMHYESCKUX IPOIEcCOB. BHYTpEHHsS SHEPrHs ¥ SHTANbINS. TeroBbie 3 deKTs 1 ux
HCTIONIb30BaHNE B XUMHIECKON TeXHOJIOTHH. DHTponus. JHeprus [ m66ca. OcHOBHBIE 3aKOHBI TEPMOJHHAMHUKH.

Jlexnus "Xumudeckas KuHeTHKa"

CKOpOCTh XUMUYECKUX peakuuil CKOpOCTh XUMHUYECKUX PEaKLUii B TOMO- U FeT€POreHHbIX cucreMax. dakTopkl, BAUAIOIIUE HA
ckopocTh peakuuid. Teopust Appennyca. Karanuzatopsl. [OMOreHHBI ¥ reTepOTreHHBIN KaTaan3. 3aKOH AeUCTBYIOLINX Macc IS
HeoOpaTuMsbIx peakiuil. [Ipasuna Baunt-I'odda. Xumuaeckoe u pa3oBoe paBHOBecHE

IMonsTHe 00 0OPaTUMBIX U HEOOPATHMBIX PEAKIMAX. XUMHYCCKOE PABHOBECHE. 3aKOH JEHCTBYIOIINX MAcC VI 00PaTUMBIX
peakmuii. @akToOpHI, BAMSIOMNE Ha XUMIYeckoe paBHOBecue. [1punim Jle atense.

Jlexuus "PacTBopb! 1 uX cBoiicTBa"

Kiaccnguxanus pactBopo. CriocoOBI BRIpaKeHNST KOHIIEHTPALUH PAcTBOpa. PACTBOPHI HEAJICKTPOIUTOB U X KOJUIMT'aTHBHEIC
cBolicTBa. 3akoH pa3bdasieHuss OctBaybaa. Teopus AMEKTPONUTHUECKON auccoruanui. CTeneHb 1 KOHCTaHTa TUCCOIHAIINH.
Crabble U cHIIbHBIE IEKTPONUTEL. CBOICTBA PACTBOPOB 3IEKTPOIUTOB.

Jlexmus "MoHHO-00MeHHBIe peakiuu. [ uaponns comneir”
Honnoe npoussenenue Bojbl. Bogopoanslii nokasarens. MaaukaTopsl. OCHOBHBIE TUIIBI THApoau3a conell. Onpeaenenue pH B
kaxoM turne. CreneHs ruaponusa. @akTopsl, BIUSIONNE Ha TPOLECC THIPOIH3a.

Jlexmust "OkuCIATENFHO-BOCCTaHOBHTENBHBIE peakiun (OBP)".

OCHOBHBIE TIOHATHUS AaHHBIX peakuuil. CteneHp okuciaeHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA AIEMEHTOB U MX
coenaunenuit. [IpaBuio anexkTpoHHoro 6ananca. Ypasuubanuss OBP MeTomamMu 31eKTpPOHHOTO W HOHHO-3JIEKTPOHHOTO OaaHca.
Pasnosunnoctr OBP. BaxkHelmme oKUCIMTEIN U BOCCTAHOBUTENU. OKHUCIUTEILHO-BOCCTAHOBUTEIIbHAS JJBOMCTBEHHOCTD
XUMHYECKUX DJIEMEHTOB.

Jlexuus "OCHOBBI A51eKTPOXUMUN"

IloHsTHE 2NEKTPOXUMUUECKON CUCTEMBL. BUbl cucTeM. DIeKTpOIHBIN IOTEHIUAT MEeTaJlIa. DJIEKTPOXUMUUECKUH psift
HanpspkeHuH. CBOMCTBa pAa akTUBHOCTU. XHUMUYECKHE HCTOYHUKH MEKTPHUECKOro ToKa. I anpBaHnueckuit anemenT. [Ipuanun
pa6otsl. Pacyer DJIC. DnekTponu3 BOAHBIX PACTBOPOB U €ro 3aKoHOMepHOCTH. Koppo3us meTamios. 3alyra METalIoB OT
Koppo3uu. AKKyMyasTopsl. Buaer. [Ipuammm paboTsl.

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. IlepeueHb BUIOB OLIEHOYHBIX CPEACTB

BrlinosHeHbIe ¥ 3alUIICHHbIE Tab0paToOpHbIe paObOThI
BeInoHEHHBIC U 3a4TEHHBIC KOHTPOJIBHBIC PA0OTHI
3a4eT 1Mo JUCIUIINHE

6.2. TeMbl NHCBMEHHBIX PadoT

He mpemgycMoTpeHbI y4eOHBIM IIIaHOM.

6.3. KoHTpo/IbHbIE BOIPOCHI M 3a1aHUS

DOC s xommerenimn YK-1.3

1)Hau6ompmee gucio monekyn (t=25°C, p=101xIIa)comepuTcst B MOPIHH:

a) a30Ta XMMHUIECKUM KOJIMUECTBOM 3MOJIb;

6) yraekucnoro raza maccoii 440r;

B) BOJIbI 00BEeMOM 36 cM3;

r) 030Ha 00BemMoM 400 mm3.*

2)Kakoe KonM4ecTBO BEIIECTBA COOTBETCTBYIOT | MOJIO?

OTBeT: KOJIMYECTBO BELIECTBA, KOTOPOE COACPKUT CTOIBEKO aTOMOB, MOJICKYJ, HOHOB WIIH JPYTUX CTPYKTYPHBIX CIUHHULI, CKOJIBKO
conepxkurcs B 12r yrinepona 12C.

3) BribepuTte npaBunbHOe yrBepkaeHHe. IIpi 0ITHAKOBBIX YCIOBUSAX B MOPIUSAX KUCIOPOIa U 030HA PABHOTO 00BEMa COMEPIKUTCS:
a) OJJMHAKOBOE YMCIIO aTOMOB;

0) OTMHAKOBOE YHCIIO MOJIEKYIT;*

B) OJIMTHAKOBAs Macca;

T) OIMHAKOBOE YHCJIO 3JEKTPOHOB.

MIlocrosinaas ABoragpo paBHa NA =6,02-10"23 . UTo mokas3pIBaeT 3TO YUCIO?

OTBeT: KOIIMYECTBO aTOMOB, MOJICKYJI, HOHOB HJIH APYTHX CTPYKTYPHBIX €MHUII B OTHOM MOJIC BEIIECTRA.
5)OnexTpoHeHTpaTbHEINA aToM a30Ta copepxut 7p u 7e. Mon N-3 comepxut:

a) Tp u 7e;

6) 10p u 7e;

B) 7p u 10e; *

r) 4p u 10e.

6)Kakue ycroBusi B XUMHH OTHOCATCSI K HOPMaJIBHBIM YCIIOBUSM (H.Y.)?




Ortset: Temneparypa 0°C unu 273K, nasienue 1 atmocdepa mu 101,3 xI1a umu 760 MM.pT.CT., KOHIIEHTpanus BEIIECTBa 1 MOIB/IL.
7)2neKkTpoHeUTpanbHbIA aToM Kanbius coaepkut 20p u 20e. Mon Ca2+ conepxut:
a) 20p u 20e;
6) 18p u 20e;
B) 20p u 18e;*
r) 20p u 22e.
8)Kakoe BemecTBO B XMMHH HA3bIBAIOT IPOCTHIM?
OTBeT: BEIECTBO, COCTOSAIIEE U3 OAHOTO TUIIA aTOMOB.
9)YKakuTe 31eKTPOHHYIO KOH(PUTI'YPALMIO aTOMa JIEMEHTa C IPOTOHHBIM YHCIIOM 15:
a) 1s2 2s2 2p6 3s2;
6) 1s2 2s2 2p6 3s2 3pl;
B) 152 252 2p6 3s2 3p2;
r) 1522522p63s23p3*
10)B uem mposBisieTCsI TBOHCTBEHHAS TPUPOIA DIIEKTPOHA e- ?
OTBeT: AMEeKTPOH 00/1a1aeT KaK CBOMCTBAMH YAaCTHI[BI — UIMEET Maccy, 3apsl, TaK ¥ BOJIHOBBIMH CBONCTBaMHU — JUIMHA BOJIHEL,
CIOCOOHOCTD K U paKuny 1 UHTepdepeHIN.
11)OxHOOCHOBHBIM KHCIIOTaM OTBEYAIOT BCE KHCIOTHBIE OCTATKH:
a) CH3COO-, SO42-, S2-;
6) NO3-, NO2-, CH3COO-;*
B) NO2-, SO32-, NO3-;
r) CH3COO-, PO43-, Cl-.
12)Kakue ¢pyHKIUHE B TEPMOJUHAMHUKE, XaPAKTEPU3YIOT COCTOSIHUE U CBOHCTBA CUCTEMBI.
OrtBet: BHyTpeHHss sHEprus, SHTANBIN, SHTpOINS, SHeprus [ nooca.
13)Ykaxxure ypaBHEHHE PEAKINH,B PE3YIAbTATe KOTOPOH CTENEHb OKMCIICHUS aTOMOB a30Ta IMOoHMmKaetcs ¢ 0 1o-2:
a)N2+4H20=N2H4+40H-;*
6)N2+4H20=2NH20OH+20H-;
B)N2+6H+=2NH3;
r)N2+8H+ =2NH4+.
14)Yro xapakTepu3upyeT MOHATHE MEKTPOOTPUIATEIBHOCTH?
OTBeT: 3T0 COCOOHOCTH aTOMa B COEANHEHUSX NMPUTITUBATH K CE0€ EKTPOHBI.
15) Peakmun, naympe ¢ BBIICIECHHEM TEIIOTH HA3BIBAOTCS:
a) SHIOTEPMUIECKUMHU;
0) KaTaIMTUYCCKUMH;
B) 3K30T€PMHUYECKUMH; ¥
T') HeOOpPaTHMBIMH.
16)Yro xapakTepusyeT HyHKIUS Ha3bIBaeMasi SHTPOIHEH?
OTBeT: SHTPOMNUS XapaKTEPU3YET MEPY HEYMOPSIOYEHHOCTU COCTOSHHS CUCTEMBI.
17) IIpornecc, Mymui Ipu MOCTOSHHOM 00beMe, Ha3bIBaCTC:
a) N300apHBIH;
0) U30TepMUIECKUI;
B) aabaTHBIN;
T) M30XOPHBIH. *
18)ITpu kaKoM yCIIOBUH B XUMHUYECKON KHHETHKE HACTyHmaeT paBHOBecHe?
Ortset: IIpu ycnoBuu, 4T0 CKOPOCTH MPSIMOM peaklMy paBHA CKOPOCTU OOpaTHOH peakIMu U MPOU3BEICHNE KOHLIEHTPAIHi
HCXOHBIX BEIIECTB PABHBI IIPOU3BEICHNUIO KOHIIEHTPALNI IPOIYKTOB PEaKIIHH.
19)YBennuuTs BEIXOA NPOAYKTOB 00paTuMoii peakiuu N2(r)+3H2(r)=2NH3(r) +Q moxHO:
a) MOBBIIAs JAaBJICHUE;*
0) UCIIOIIB3Ys KaTaNN3aTop;
B) YMEHBINIAsi KOHIICHTPAIIHIO BOIOPO/IA;
T) TIOBBIIIAs TEMIIEpPaTypy.
20)B yem cytb npunnuna Jle - [llarense?
Ortget: Ecnm Ha cucTeMy, HaXOJSIIYIOCSA B COCTOSTHUH XMMHYECKOTO PaBHOBECHS OKa3aTh BHEITHEE BO3ACHCTBUE B BUE M3MEHEHUS
TEMIIePaTyphl, JaBICHUS MJIH KOHIICHTPAIIUN, PABHOBECHE CMECTHTHCS B CTOPOHY TOI PEakIiy, KOTOpasi OCIa0HT IPOU3BEICHHOE
BO3JEUCTBHE.
21) Boanble pacTBOPBI IEKTPOIUTOB MIPOBOAAT NEKTPUUECKHN TOK 3a CUET:
a)TOJBKO JJICKTPOHOB,;
0)KaTHOHOB U JIEKTPOHOB;
B)aHHOHOB U 3JI€KTPOHOB;
T)KaTHOHOB M aHHMOHOB. *
22)Kakue ccTeMbl B XUMUH Ha3bIBAIOT T€TEPOTCHHBIMH?
OtBet: CUCTEMBI, COCTOSIIINE U3 BELIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX ((hazax).
23)Okpackanakmyca OyaeT CHHEH B:
a)BojIC;
6)BogaoM pactBope NaCl;
B)BoAHOM pactBope HCI,
r)BogHOM pactBope KOH.*
24)Kaxk BiusieT TemMrepaTypa Ha CKOPOCTh XUMHUYECKOH peakiun 1o npasmry BarT-TI'odda?
Ortger: [Ipu noBbIIeHNH TeMIIepaTypsl Ha Kaxasle 10 rpagycoB CKOpOCTh Y OOJBIIMHCTBA XUMHUECKUX PEaKIUi BO3pacTeT OT 2 10




4 pas.

25) OauHaKOBYIO CTEIIEHb OKHMCIICHUS JKeJIe30 MPOSBISIET B COETUHEHUSX:

a) FeO u FeCO3;*

6) Fe(OH)3 u FeClI2;

B) Fe203 u Fe(NO3)2;

r) FeO u FePO4.

26)Kakne peakiiui B XUMHH HA3bIBAIOTCS KATATUTHICCKUMU?

OrtgeT: Peakiiuu ¢ HCTIONB30BaHUEM KaTaIH3aTOPOB, KOTOPBIE MEHAIOT CKOPOCTh PEaKIUH, CAMH IIPU 3TOM HE PACXOTYIOTCS.
27) Xumuueckas CBA3b B MOJIeKyJe Opoma Br2:

a) MOHHas;

0) MeTayIn4yecKas;

B) KOBaJICHTHAs HeToJIsIpHast; *

T') KOBaJICHTHAS MOJIIPHASL.

28)B 1yeM 0coOEHHOCTH TOMOT€HHOTO KaTam3a’?

Ortset: KatanusaTop u pearupyrolie BeecTBa HaXOAATCS B OHOM arperaTHOM COCTOSIHHH.
29) Bribepurte omnpezeneHie XapakTepH3yollee MpoLece )XUAKOCTHOM auddy3um:

a) B3alMHOE ITepeMeINBaHAe KOMITOHEHTOB, TIPUBOIAIICE K BRIPAaBHUBAHNIO KOHIICHTPAIHIH; *
0) mpo1tiecc pacTBOPEHHUSI HIIEKTPOIUTOB IO JCHCTBHEM BOJIBI;

B) MPOLIECC TPUCOSIMHEHHSI BOJBI K MOJIEKYJIaM, aTOMaM HMJIM HOHAM;

T) IPOLIECC PACTBOPEHUS NEKTPOIUTOB MO IEHCTBUEM IIEKTPUUECKOIO TOKA.

30) Ot gero 3aBUCAT KOJUTUTaTHBHBIE CBOWCTBA PaCTBOPOB?

OTBeT: KOJUIMTaTUBHBIE CBOICTBA 3aBHUCAT OT KOHIIEHTPALIMU PacTBOpa.

DOChH! gua komnerenuuu OITK-2.3

1) HanGobliee 4ncio BakaHTHBIX (HE3aMOJIHEHHBIX) OpOUTalIel Ha BHELITHEM 3JIEKTPOHHOM CJIOE B OCHOBHOM COCTOSTHUHM IMEET
aToOM:

a) Na;*

0) Al;

B) P;

r) CL

2)3a cueT KaKoro CBOMCTBAa MHAMKATOPHI MOTYT ONPEACIATh XapaKTep cpebl?

OrtBert: 3a cueT U3MEHEHUs OKPAaCKH pacTBOpa IPpH J100aBICHNS HHIUKATOPA.

3) B xakoM W3 ypaBHEHHH KOHIIEHTPALUs BEIleCTBA A HE BIHSET Ha CKOPOCTh XUMHUIECKON peaKmny:
a)A(r)+B(r)=AB(r);

0)2A(r)+B(r)=A2B(r);

B)2A(1)+2B(r)=2AB(1);*

r)A(T)+2B(r)=AB2(1).

4)Kakue conu He MOABEPralOTCs TUAPOIU3Y?

OtBerT: coin, 00pa30BaHHbIC CHIBHBIMH KHCJIOTAMH U CHIBHBIMU OCHOBAHHSMH.

5) A30T IPOSBIIAET CTENICHb OKUCIICHHUS +3 B KOXKIOM M3 JBYX COCIMHECHUIL:

a) HNO3 u NH3;

6) NH4Cl u N203;

B) KNO3 u N2H4;

r) HNO2 u N203. *

6)Uem xapakTepu3yeTcsl IPoLecc OKHCICHUs?

OtBeT: OKUCIIEHHUE - ITO MPOLECC OTAAYU EKTPOHOB, TPU KOTOPOM CTENEHb OKUCIIEHUS y 2IIEMEHTA MOBBIIIAETCSI.
7)PacTBOpamMu Ha3bIBAIOT OJHOPOIHBIE CHCTEMBI, COCTOSIITHE:

a) U3 MOJIEKYJ paCTBOPUTENS, MEXK/IY KOTOPBIMH HPOUCXOUT (PU3NIECKOE U XUMHIECKOE B3aUMOJICHCTBUE;
0) MOJIEKyJ paCTBOPEHHOTO BEIIECTBA, MEX/Y KOTOPBIMH IPOUCXOIUT (PU3HIECKOE U XUMHUYECKOE B3aUMOJICHCTBHE;
B) U3 MOJICKYJI pACTBOPHTEIIS K MOJIEKYJ PACTBOPEHHOTO BEUIECTBA, MEXIY KOTOPHIMH IIPOUCXOANUT (PU3NIECKOE N XUMHUIECKOe
B3auMozeiicTBue;*

T') MOJIEKYJI PACTBOPEHHOT'O BEI[ECTBA.

8)B 1ueM 0COOCHHOCTD MpoIlecca BOCCTAHOBICHHU?

OtBet: BoccTaHoBIEHHE - 3TO TIPHEM JIEKTPOHOB, IPH KOTOPOM CTEIICHb OKHCIICHHUS JIEMEHTAa TIOHIKACTCS.
9)IIpu3HakoM naHHOHM HOHOOOMeHHOM peaxuun BaCl2+H2SO04= BaS04+2HCI sBusercs:

a) BbINAJICHUE 0CaKa;*

0) BBIICIICHHE TETLIA;

B) H3MEHEHHE IIBETA;

T) HOSIBICHUEPE3KOT0 3amaxa.

10)Kaxkoii nmpoiiecc mpoTeKaeT Ha KaTo/1e ralbBAHUYECKOT0 JIeMeHTa?

OrtBet: Ha kaToze mpoTeKaroT MPOIecchl BOCCTAHOBICHHUS.

11)K peaxuuu pa3noKeHHus OTHOCUTCS:

a) Mg+2HCI=MgCI2+H2;

6) CaCO3=C0O2+CaO;*

B) Na20+C0O2=Na2CO3;

r) 2HCI+ZnO=ZnCI2+H20.




12)Kak mo>xHO paccuntarh 3/]C ranpBaHUYECKOTO 1eMeHTa?

OTBeT: OTO pa3sHUIA MEKAY MEKTPOIHBIM NOTEHIMAIOM KaTo/a U aHOJa.

13)Bo ckomnbKo pa3 yBenmuuuTes ckopocTh peakin 2Al+3C12 =2A1CI3 npu yBenndeHNH KOHIICHTPAIMH XJIopa B 2 pasa:

a) B 2 pa3sa;

6) B 6 pas;

B) B 8 pa3;*

r) B9 pas.

14)Kaxoit npormecc mpoTeKaeT IpH IEKTPOIU3E BOJHBIX PACTBOPOB?

Ortsert: [Ipouecchl, NpoTeKaroMue Ha AMEKTPOAAX MPU MPOMYCKAHUU YePE3 PACTBOPAIEKTPOIUTA MEKTPUIECKOT0 TOKA, HA3bIBAIOT
3IIEKTPOIIU30M.

15)Ha cxonbKo rpamaycoB Hafo MOBEICHTH TEMIIEPATYPY, YTOOBI CKOPOCTH PEAKIHH BO3pocia B 27 pa3, eclid TeMIIepaTypHBIH
ko ument y = 3

a) Ha 10

0) Ha 20°%

B) Ha 27°%

r) Ha 30°.%*

16)Kaxoii 31eKTpOIUT HCIONB3YeTCsl B CBUHI[OBOM aKKyMymsiTope?

Ortset: Bonuslii pacTBop cepHoi kuciaotel H2SO4

17)Kak Hy>XKHO U3MEHHUTH KOHLIEHTPALHIO BEIIeCTBa A, YTOOBI MPH MOBBIILIEHUH KOHLIEHTpAIMK BemecTBa B B 3 paza ckopocTb
peakuuu A (r)+3B(r)= 2C(r) He u3MeHuIach:

a) yMEHBIINTE B 3 pa3a;

6) ymeHbIIHUTH B 9 pa3s;

B) YMEHbBIIUTH B 18 pa3s;

T) yMEHBIINTE B 27 pa3.*

18)Kaxkue akTops! yCHIIMBAIOT KOPPO3UIO METAIIOB?

OTBeT: KOHTAaKT ¢ KUCIOPOJOM, KHCIOTHBIMHU Ta3aMH, JIEKTPOIUTaMH, BIAroM, ¢ IpyrMMH MeTallIaMH, BEICOKas TeMIepaTypa.
19)®opmyisl paCTBOPUMOTrO OCHOBAHHSI, COJIU, KUCIOTBI, COOTBETCTBEHHO

a) Zn(OH)2, CaCI2, HCT;

6) BaO, Ba(OH)2, H2SO4;

B) Mn207, Ca0, ZnO;

r) Ca(OH)2, NaNO3, HNO3.*

20)IIpu xaToxHOI 3aIKTEe METAIUIOB OT KOPPO3UH, KAKIMHU METaJIaMHU ITOKPBIBAIOT 3AIUIAEMYI0 KOHCTPYKITHIO?

Ortset: IToKpBIBaIOT MeTaIIAMU ¢ OOJBIIUM 3IEKTPOIHBIM MOTEHIHATIOM, CTOSIINE B PAIY HAPsHXKEHHH IpaBee OT 3aIllUIaeMOro
MeTaa.

21)IIpwm moITHO AWCCOIMAIIMN KaKOTO BEIecTBa 00pa3yeTcsi paBHOE KOJIMIECTBO OTPHIIATEIBHBIX H MOIOKHTEIFHBIX HOHOB?
a) NH4NO3;*

6) CaCl2;

B) K2CO3;

r) Fe2(S04)3.

22)KakuM crioco0oM MPOUCXOAHN JIETUPOBAHHE METAJIIOB ISl TIOBBILICHHUS KX KOPPO3UOHHON CTOMKOCTH?

Ortset: B criaB BBOAST MeTauIbl, HOBBIMIAIOIINE HX )KapOIPOYHOCTh U KAPOCTOMKOCTb — XPOM, HUKEJIb, BOJIb(PAM H JIp.
23)Coxkpamennoe nounHoe ypapaenne H+ + OH- = H20 cooTBeTcTByeT B3aMOACHCTBUIO MEKIY BEIISCTBAMHU:

a) HCI u NaOH;*

6) AI(OH)3 u HC];

B) CH3COOH un NaOH;

r) Mg(OH)2 n HNO3.

24)]1ns 4ero UCMOb3yI0T MHTUOUTOPHI B XMMUYECKUX PEaKIUsiX?

OtBeT: MTHrHOUTOpBI - 3TO OTpHULIATENbHBIE KATAIN3aTOPBI, OHU YMEHBIIAIOT CKOPOCTh XUMHUYECKOH PEaKIHu.

25)MaccoBast 1oJis1, BRIpaXK€HHAs B IIPOIIEHTAX, YHCIEHHO paBHA Macce paCTBOPEHHOTO BEIIECTRA B!

a) 100 r pactBOpUTENS;

6) 100 M3 pactBopa;

B) 1 1M3 pacTBOpHTEIS;

r) 100 r pactBopa.*

26)Kakoi npouecc mporucXoJuT IpH KUAKOCTHON quddy3un?

Ortset: [IpoucxoauT nepeMenIBaHle KOMIOHEHTOB PacTBOPA, MPUBOAAIIEE K BBIPABHUBAHHIO KOHIEHTPAIH.

27) TemnepaTypHbIH KO3(DOHUIMEHT CKOPOCTH XUMUIECKON PEaKIINH MOKA3bIBACT, BO CKOJIBKO pa3 YBEINYHNBAETCS CKOPOCTh
peakIuy Ipu:

a) yMeHbllIeHUH TeMiieparypsl Ha 10°C;

0) moBbIIeHNH TeMIepatypsl Ha 10°C; *

B)YMEHBIIEHHH TeMIepaTypsl B 10 pas;

T) MOBBIILIEHUH TeMIiepatypsl B 10 pas.

28)Kakyro 3aKOHOMEPHOCTb OIUCHIBACT 3aKOH pa3daBieHus OctBaibaa?

Ortsgert: I1o 3akony paz6asnerns OCTBaNBAA IPH YBEITHUCHNH KOHIICHTPAIIHN CI1a00T0 IEKTPOINTA CTEIICHB €T0 THCCOINAIIIH
YMEHBIIIAeTCS.

29)I1pu npoTexaHuy OOJIBIINHCTBA HEOOPATUMBIX XUMHYECKHUX PEAaKLHH UX CKOPOCTh B Pe3yJbTaTe PACXOL0BAHUS HCXOAHBIX
BEIIECTB:

a) IOCTOSIHHO BO3PAaCTaeT;

0) IOCTOSIHHO YMeHbLIaeTCs; *




B) CIIepBa BO3PACTaET, a 3aTEM YMEHBIIIAeTCs;

T) CIIiepBa YMEHBIIAETCS, 4 3aTEM BO3PaCTacT.

30)/]y1s1 gero UCIob3yeTcsl CTaHIAPTHBINA BOAOPOIHBINA dIEKTPO?

Otget: Hcmonb3yercs 11 U3MEpEHHsI CTAaHIAPTHBIX EKTPOIHBIX MOTEHIINAJIOB METAIJIOB.

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

1. OCHOBHBIE 3aKOHBI XHMHH. 3aKOH COXPAaHEHMS MAcCHl BEHIECTB. 3aKOH ITOCTOSTHCTBA COCTaBa. 3aKOH ABOTa/IpO M €T0
ClIeACTBHSA. 3aKOH KBUBaAJICHTOB. ONpeie/ieHre SKBUBATIEHTHBIX MacC MPOCTHIX U CI0XKHBIX BEIIECTB.

2. Teopuu crpoenus atoma Pezepdopaa u bopa. CocraB aroma. OTHOCUTENbHAsE aTOMHAasi Macca JIeMEeHTa.

3. KBaHTOBBIE YMCHA.

4. Pacripenienienne 31€KTPOHOB IO 3HEPreTUYECKUM YPOBHAM U noAypoBHsAM. Ilpunnun ITaymu. IIpasuno Xynpa. Ilpasuio
Kneukosckoro.

5. ITonstue 06 s- , p- ,d- ,f- anemenTax. Xapakrep COCAMHEHHH UMH 00pa3yeMbIX.

6. INepronnaeckuii 3akoH. CTPYKTypa meproamdeckoil cucteMsl. [IoHsATHE 0 TpymIIax, MOArpyNIax M HepHoaax.

Ilepuonnueckoe U3MEHEHNUE CBOMCTB XUMUUECKUX JIEMEHTOB B IPYIIAX U MEPUOAAX: 3apsij SApa; pailyc aTOMa; SHEPrHsl
HMOHU3AL1H; SHEPIUsl CPOJCTBA K 3JIEKTPOHY; 3JI€KTPOOTPULIATENILHOCTD; OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOICTBA.

7. ITonsiTue o BHyTpeHHel 3Hepruu cucteMsl. IlepBblii 3aK0oH TepMOAMHAMUKHU. Ero npuMeHeHue JUis U30XOPHBIX U
M300apHBIX ITPOIIECCOB.

8. IMonsTue 06 sHTanemmu. 3akoH I'ecca u ero caenctsus. IloHATHe O TemnoTax oOpa30BaHHS CIIOXKHBIX BemiecTB. Pacuer
U3MEHEHHUS SHTANBIHNU IPH XUMHUYECKUX PEaKIUAX.

9. Ionsatne 06 sHTpOonMU. BTOpOif U TpeTnii 3akoHBI TepMonuHaMuKH. CTaHTapTHAs SHTpONUS BemecTsa. Pacder
W3MEHEHHS SHTPOIINH CHCTEMBI.

10. [Tonsatue 00 M306apHO - U30TEPMUIECKOM MoTeHIrage. OCHOBHOE YpaBHEHHE TEPMOIAMHAMHUKHU. Y CIOBUS BO3MOXKHOCTH
npoTekaHus nporecca. Pacuer usmMenenns ceodbogHoi sHepruu ['nboca.

11. Xumuueckas kuHeTuka. CKOpOCTh XUMUYECKOM PEaKLMU B TOMOI'€HHON M FETEPOr€HHOM CUCTEMaxX. 3aBUCHMOCTb
CKOPOCTU XUMHMUYECKOU peakuuy 0T KOHLeHTpauuu. Gu3ndeckuil CMBICI KOHCTAHTBI CKOPOCTH XMMUYECKOH PEAKLIMU.

12. BimsiHue Temneparypsl Ha ckopocTh XuMuueckol peakuuu. [IpaBuno Bant ['odda u Temneparyphbiii koddduieHt.
Teopust AppeHuyca. 3aBHCHMOCTE CKOPOCTH XHMHYECKOH PEaKIMy OT SHEPTUH aKTHBAIIHH.

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

14. [Tonsatue 00 0OpaTHUMBIX peaKIUsIX U XUMHUYECKOM PAaBHOBECHH. 3aKOH JEHCTBYIOMIMX Macc A 0OpaTUMBIX CHUCTEM.
CBsI3b KOHCTaHTBI PABHOBECHUS C TEPMOIMHAMUYECKUMU (DYHKIIUSIMH.

15. ITpunnun Jle-llarense. Bnusuue nu3aMeHeHus teMnepaTypsl, AaBICHUs, KOHLIEHTPALUU BELIECTB HA CMEILCHUE
paBHOBECHS B CHCTEME.

16. OO6mias xapakrepucTuka pacTBOpoB. CriocoObl BEIpaKEHMsI KOHIICHTPAIMA PacTBOPOB.

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

18. KonnmuratusHbIe CBOHCTBA HAEANBHBIX pacTBOPOB. 3akoH BanT-I'odda. 3axon Payns u ero cnencteus. CriocoOsr
oIpeeneH s MONEKYIIpHOH MacChl paCTBOPEHHOTO BELIECTBA.

19. IMonstre 06 snekrponnTax. TeopHs MEKTPOIUTHYECKON qucconnaryn. OOIMi MPUHIMI JUCCOLUAMN. DIEKTPOIHUTHI.

OCHOBHBIE TTOJIOKEHHS TEOPHUH IECKTPOIUTHICCKON TUCCONUaIyn. JJucconuanus KUcioT (0HO- 1 MHOTOOCHOBHEBIX ), OCHOBaHUH
(0IHO- 1 MHOTOKHUCIIOTHBIX), COJIEH (CPEHUX, KUCIIBIX, OCHOBHBIX).

20. KonmuraTuBHble CBOMCTBA pacTBOPOB AMEKTPONUTOB. V3oToHMueckuii ko3 ¢uuuent. Crenenp auccormaimu. [loHsTue o
CHJIBHBIX 1 CJIa0BIX 3JEKTPOIUTAX.

21. Cnabbie snexTponutbl. KoHcTanTa aucconuanuu. 3akoH paszbasnenus OcCTBajiba.

22. CuJIbHBIE DNIEKTPOIUTHL. AKTUBHOCTh HOHOB. [ToHATHE O KaXKylleics cTeneHr ANCCOLUAlUY.

23. Wonnoe npoussenenue Boasl. [lokazatens Bogopona. MHAMKATOPHL.

24. HNoHHO-00MEHHBIE PeakIlii B PaCTBOPAX JJIEKTPOIHMTOB. YCIOBUS HEOOPATUMOCTH MOHHO-OOMEHHBIX PEaKITHH.

25. XKectrkocts Boabl. Bpemennast u moctostHHas. CocoObl yCTpaHEHUS .

26. I'uaponus coneit. O6paTuMocts ruaponusa. Crenens ruapoiauza. KoHcTanta ruapoiusa. Y CiaoBUs YCHICHUS THIPOIIU3a.
I'maponu3s pa3nuaHBIX THIIOB COJICH.

27. OxucnurensHo-BoccTaHoBUTENbHBIC peaknun (OBP). TlonaTHE O CTEeHH OKHUCIICHHS, OKHCIUTEISIX U

BOCCTaHOBUTEJSIX. BaskHelilne OKHCIUTENH U BOCCTAHOBUTEIH.

28. MeToabl cocTaBlIeHUs] YPaBHEHUH OKHCIUTENIBHO-BOCCTAHOBUTENbHBIX peakiuil. OBP B pasnuunbix cpenax. Tunst OBP.
29. Teopust AIEKTPOAHBIX NOTEHIMANOB. YpaBHeHHe HepHera. OnpeneneHne CTaHIapTHRIX IEKTPOAHBIX MOTCHITHAIOB.
YeTpoiicTBO BOZOPOAHOTO MIEKTPOAa. Pan HanpskeHUi MeTalIoB.

30. lanbBaHWYecKE MEMEHTHI. Y CTPOHCTBO W mpuHIUN paboTel. Pacuer BJIC.

31. DJeKTpoau3 B paciulaBax U pacTBOpax NIEKTPOJIUTOB. IlociienoBaTeabHOCTh NPOLIECCOB IPOTEKAIOLIUX HA aHOME U
karoje. 3akoHbl ®apanes. Pacuer 00beMa M MacChl BENIECTB, BELICTHBIINXCS MPH dJeKTponu3e. [IpuMeHeHne 21eKTpoim3a.

32. Kopposust meranmnoB. XuMuueckas ,2neKTpoxuMudeckas. CrocoObl 3alUThl METAJUIOB OT KOPPO3HU.

33. Axxymynstopbl. Kucnorasle. Illenounsie. [Ipunmmn paboThl.

TunoBsie 3aJJaHus 110 JUCHUIITIUHEC!

1. PaccunrtaTh 3KBHBaJGHTHBIE Macchl ciemyronmx coeannenuii PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.
2. PacmircaTh SMEKTPOHHYIO KOH(UTYpAIMIo aTOMa MapraHiia. YKa3aTh BO3MOJXKHBIE BaJICHTHOCTH M XMMUYECKHE CBOMCTBA.
Omnucath KBAHTOBBIMH YHCIIAMU BaJCHTHBIC IEKTPOHBI aTOMA.




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

4. PaccunTath, BO CKOJBKO pa3 U3MEHHUTHCS CKOPOCTh XUMHUYECKON PEaKLUH , €CIH YBEIHMYUTh TeMmeparypy ¢ 50 mo 80
rpagycoB mo Ilenbcuto, TeMnepaTypHbIi KOOQPUIMEHT paBeH 3.
5. Kyna cmectutbest xumuueckoe paBHoBecre cucteMbl A(T) + 2B(1) «»C (k) AH<O ; ecnu

- YBEJIIMYUTH TEMIIEPATYPY

- IIOHU3UTh KOHLICHTPALKUIO Beuiectsa B

- [IOHU3UTH aBJIEHHE B CUCTEME

HAINCaTh BBIPAKEHHE JJI1 KOHCTAHTBI PABHOBECUS JaHHOH PEaKLMU.

6. Paccuntare MomsipHyro koHueHtpamuro 200 r 20% pactBopa xuopuaa kaneius ([1=1,015 r/m).
7. Ha ckonbko moHM3HUTHCS JaBieHue napa Haja pactBopoM mpu 25 °C, comepxkammm 15 1 rimoko3sl B 150 r Bogsl. JlaBneHue
mapa HaJl YUCTBIM pacTBOpuTeneM(IIpH TOH ke TemmepaType) paBao 26 klla.
8. Hanwucats peakuun ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 yka3zats pH B kaxaoM ciiydae THIPOJIM3a.
9. YPOBHATE METOZIOM 3JICKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2SO4 = Na2S04 + MnSO4 + K2504 + H20
10. Paccuntares O/IC ranpBaHHYECKOTO 3JIEMEHTA, COCTOSIIETO U3 INIACTUH OJI0BA U MEIH, IPH UX KOHIEHTPALUH B

pacTBopax cooTBeTcTBeHHO [1] Mons/m 1 [0,01] Mosb/11. YKa3aTh HalpaBIeHUE IBHKEHHE JICKTPOHOB.

WnpvBuayanbHbIe 3aJaHUS:

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

"KuHeTnka XUMHYIECKUX peakuuil. XuMuueckoe paBHOBecue"

"CocraB u cBoiicTBa pacTBOpOB. Peakiiuu noHHoro oomena. ['maponus comneit”
"OKHCIUTENIBHO-BOCCTAHOBUTENBHbIE PEAKLUH. DIEKTPOXUMUS"

6.4. Meroaudeckue MaTepuaJibl, ONpeae/sonme npoueaypbl OeHUBaHUuA

Pemenne THIOBBIX 3aJaHUH, TECTOB, 3aIIUTa TEOPETHUECKOTO MaTepHala Ha Ta00OpaTOPHBIX 3aHATHIX.
JlaGopatopHas paboTa cunTaeTcsi CIAaHHOM, IPU BHIIOJIHEHUH CIEAYIOIIMX YCIOBHIA:CTYICHT HA HEH MPUCYTCTBOBAJ, BHIIOIHMII,
3aIIUTHII TEOPETUUECKUH MaTepual Mo JaHHOH TeMe. KoHTposibHas paboTa cauTaeTcs BBIIOIHEHHON, IPH PEIICHHN CTYJCHTOM
70% 3amaHuil coaepKALUIMXCS B BApUAHTE.

3aueT 1o JUCHUIIIMHC CTAaBUTCA 110 HTOraM pa60TI>I o6yqa10meroc;1 B TEYCHUEC CEMECTPA, BLIPAXKKECHHBIM B BUJIC BBITIOJIHCHUA
KOHTPOJIBHBIX Pab0T, paboThI Ha KOJUNIOKBUYMAX, BBIIIOJHEHHS M 3alUTHI 1a00PaTOPHBIX paboT.

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

7.1 Pexomenyemasi JiuTEpaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENTH 3ariaBue W3narenscTBO, TOI
JI1.1 |Pocun U. B., Tomuna |OOwmas u Heopranudeckas xumusi. CoBpeMeHHBIH Kypc: YueOHoe Mocksa: U3narenbcTBo
JL I nocobue i 6akaaaBpoB IOpaiir, 2016
JI1.2 | I'nuaka Huxonait 3amauu ¥ ympaxHEHUs 1Mo o0IIel XUMUH: y4e0. mocoone Mockga: MaTerpai-
JleonnnoBuy IIpecc, 2001
7.1.2. lono/IHUTEIbLHAS JIUTEPaTYpa
ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI2.1 | SpocnaBueBa AHHa Xumus: 1abapOTOPHBINA IPAKTHKYM Hosocubupck: CI'YBT,
CepreeBna 2018

7.2 TlepeyeHnb pecypcoB HH(POPMALHOHHO-TEJIeKOMMYHUKAIMOHHOM ceTH "UHTepHer"

21 Koncmekr nexiuii mo o01meii XuMun

32 | O6pazosatenshslit nopran CI'YBT. DnexrponHslii kype "Xumus"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUMHBI (MOAY JIS)

Haznauenwue Ob6opynoBanue
YueOHas ayInTOPHSL Ui | AyouropHast 1ocka; Kommiuekt yaeOHo#t mebenn; KoMIUIEKTH XUMHUECKONW TIOCYIBl U PEaKTHBOB
MIPOBEACHUS TPYNIIOBBIX U | U1 IPOBEJICHUSI XUMUUECKOTO PaKTUKyMa; BBITsDKHON 1Kad
WH/IMBUAYaJIbHBIX KOHCYJIbTAlMH
VYueOHas ayAUTOPUS it | AynuropHast ocka; KoMrurekT ydeOHO# MeOenn; 6 KOMIUICKTOB Ul JabOpaTOpHOW paboTHI 1Mo
MIPOBENIEHHSI TEKYIIETO KOHTPOJIS | ONPEACTICHUI0 XKECTKOCTH BOJIBI (IITAaTHBHI C MPOOHMpKamu, HAOOp XHMHUYECKHUX PEareHroB); 6
Y TIPOMEXKYTOYHOH aTTecTalllu KOMILIEKTOB JJIs1 TaOOpaTOpHOH pabOThI MO OMPEAEICHUIO AIIEKTPONPOBOAHBIX PACTBOPOB COJEH

(ITK-2mt., HMCTOYHWUK TOKa-3 INT., IITATHBBI C MPOOMPKAMH, OSIICKTPOIbI H3MEPHUTEIbHbBIC,
SNIEKTPOABI CpaBHEHUs); O KOMIDIGKTOB MU J1a0OpaToOpHOl pabOTHl MO  OIpENeNICHHIO
HOHOOOMEHHBIX peakiui (IITaTHBEI ¢ Mpobupkamu, Habop peakTuBOB, pH-MeTpsl); BeITskHOMN
mkadg

YuebHas ayIUTOpHs quist | AynutopHast nocka; KomruiekT yde6HOM Mmebenu; MynbTumenuitHoe o00pynoBaHHE: HPOEKTOP
MIPOBEECHUS TPYIIIOBBIX 1 | (cTanMoHapHEIN), 3KkpaH (cTanuoHapHEIN), I1K (repeHocHOI)




WHIUBUYaJIbHBIX KOHCYJAbTAIUHI

ITomemenue I
CaMOCTOSITCITEHOM paboThI
00yJaronxcst

KomrutekT yueOHOIT Mebemnu;
00eCIeYnBaOMUX  JOCTYI
YHuBepcureTa.

INK - 10 mwr., nogkioueHHbIX K cetd "HHTepHer" u
B OJJIGKTPOHHYIO  MH()OPMAIIMOHHO-00pa30BaTEIbHYIO  Cpeay




