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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Ienpro QUCIUIUIMHEI ABIsIETCS oOecneueHne 6a30BOro ypoBHS 3HAHUHM W YMEHHH, HEOOXOAUMBIX IS oOecTieueHus
CHOCOOHOCTH UCIOIb30BaTh OCHOBHBIE 3aKOHBI XUMHU B IPO(eCCHOHATBHON A TeTbHOCTH

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1

TpeboBaHus K NIpeABAPUTEILHOM OAT0TOBKE 00y4aIOILerocs:

2.2

JMCHUTINHBI U IPAKTUKH, JI1 KOTOPBIX OCBOECHHE JAHHON IMCUHUILTUHBI (MOAYJIA) HEOOX0AUMO KaK
npeauiecTByoliee:

221

MarepuanoseaeHue. TexHOIOrUsI KOHCTPYKIMOHHBIX MaTEPUAIIOB

222

dusuka

223

MeTpOJ'IOFI/Iﬂ, CTaHaapTHU3alius 1 CepTI/I(i)I/IKaLH/IH

224

COHpOTI/IBJ'IeHI/Ie MaTcpuajoB

225

TeOpCTI/I‘IeCKaSI MCXaHHUKa

226

TeopeTuyecKre OCHOBBI MEKTPOTEXHUKU

227

I'unpomexanuka

22.8

Jletanu MaluH U OCHOBBI KOHCTPYHPOBaHUS

229

OO1mast >IeKTPOTEXHNKA U JNEKTPOHHKA

2.2.10

TGOpI/Iﬂ MCXaHU3MOB MallllUH

22.11

Texuuueckas TCPMOJAMHAMHKa 1 TCIJIonepeaadya

2.2.12

Cy,[lOBbIe BCIIOMOT'aTCJIbHBIC MCXaHNU3MbI, CUCTCMbI U yCTpOfICTBa

2.2.13

IInaBaTenbHas

2.2.14

Cy,Z[OBI)Ie KOTCJIBHBIC U TAPOIPONU3BOAAIINE YCTAHOBKU

2.2.15

OnexTpoobopyI0BaHNE CYIOB

2.2.16

Cy}lOBBIe JABUT'AaTCJIM BHYTPEHHET'O CTOPaHUs

22.17

CynoBble TypOOMAIITHHEI

2.2.18

Cy,E[OBLIC XOJIOAUJIbHBIC YCTAHOBKHA U CUCTEMbI KOHAUITMOHHUPOBAHWA BO3AyXa

2.2.19

TexHOTOrUs TEXHUYECKOT0 00CITy)KUBAHUS U PEMOHTA CY/I0B

2.2.20

(OCHOBBI aBTOMATHUKHU 1 TCOpUH YIPABICHUA TEXHUYCCKUMU CUCTEMaMU

2221

®dusnka

2.2.22

DKOJIOrus

2.2.23

HpeL[I[I/IHJ'IOMHaﬂ IIpaKTUKa

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

(MOJY.JIS)

YK-1: CniocodeH 0cylIecTBIATDH MOUCK, KPUTHYECKHI aHAIN3 U CHHTe3 HHGOPMaNMU, NPUMEHSITh CHCTeMHBII MOAX0/ 1J1st
peneHusi MoCTaBJEHHBIX 32124

VYK-1.1: OcymiecTBisieT MoucK, cO0p U 00pabOTKy HHPOPMAILIUY JUTS PEIICHHUS TIOCTABICH-HBIX 3a/1a4

VYK-1.2: IIpoBomut kpuTHUYeCKUil aHaTH3 HH(YOPMALIUH, TTOTyICHHON U3 Pa3-HBIX HCTOUHUKOB

VK-1.3: IIpumMeHsieT CHCTEMHBIH MOIXO0 TSI Pe-IIeHHUs MOCTABICHHBIX 33134

OIIK-3: CniocoGeH UCI0/Ib30BaTh OCHOBHBIE 3AKOHBI €CTECTBCHHOHAYYHBIX JMCUMILINH B IPOodecCHOHAILHOM
AesITeTbHOCTH

OIIK-3.1: Brnaneetr 0CHOBHBIMH 3aKOHAa-MH €CTCCTBCHHOHAYYHBIX IUCHUILINH, CBA3aHHBIMU C HpO(bCCCHOHaJ'IBHOﬁ JACA-TCIBbHOCTBIO

OIIK-3.2: YMeeT mpUMeHSITh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYIHBIX JUCIUILINH, CBSI3aHHbIE B TIPO(ecCHoHATEHON
NeATENLHOCTHU




OIIK-3.3: Ucmomb3yeT B mpodeccuo-HATbHOMN eATeTbHOCTH OCHOBHBIEC 3aKO-HbI €CTECTBCHHOHAYIHBIX TUCIIUTUTAH

B pe3yiibTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyllaloumﬁcn JOJIZKCH

3.1 (3HaTh:

3.1.1 [ OcHOBHBIE 3aKOHBI OPTaHUYIECKON H HEOPTaHHYECKOH XUMUH; KITACCH(UKAIUIO U CBOICTBA XUMUYECKHUX HIIEMEHTOB,
BEILIECTB U COETUHEHHH), UX Ha3HAUEHUE U 001aCTH IPHUMEHEHHSL.

3.2 | YMeTh:

3.2.1 | Ucnionp30BaTh OCHOBHBIE 3JIEMEHTApHBIE METOIbl XAMHYECKOTO HCCIIEOBAHHS BEIIECTB U COSANHEHH.

3.3 | Bnagersn:

3.3.1 | CrtocoOGHOCTBIO BHIITOJIHEHHSI OCHOBHBIX XHMHUYECKHX JJA00PaTOPHBIX OTIEpaIvii.

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bun HaumeHoBaHMe pa3fe/ioB H TeM /BH/L 3aHATHS/ Cemectp | Yacos | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Pazpen | Paspen 1. O6mas xumus

Jlek OO0mHe 3aKOHBI XUMUW. XUMUYeCKas TePMOJAMHAMIKA U KHHEeTHKa. /JIek/ 1 2 JIT.1 0
€)!

Jlab CkopocTtb xumrdeckoit peakiuu /J1ad/ 1 2 JI1.1J11.2 0
22

Cp WunusuayaneHoe 3aganne Nel /Cp/ 1 24 0

Jlex PacTBOpHI U UX cBOKCTBA. OKUCIUTENEHO-BOCCTAHOBUTEILHBIE 1 2 JI.1J11.2 0
peakuuu. /JIek/ 22

JIa6 Xumuueckoe paBHoBecHe /J1a6/ 1 2 JI1.2J12.1 0
32

Cp WuauBuayansaoe 3amanue No2 /Cp/ 1 24 0

Jlex OCHOBBI BIEKETPOXUMHHU. |"aIbBaHMUECKUE HIEMEHTBL. 1 2 0

Onexrponus.Kopposust meranios. /Jlex/
JIab OKHCIUTENHLHO-BOCCTAHOBUTENIbHBIE peakiu /J1ad/ 1 2 JIT.1 0
JI1.2J12.1

32

Cp WNuauBunyansaoe 3amanue Ne3 /Cp/ 1 24 0

Cp IMonroroBka k aboparopHbM pabotam /Cp/ 1 22 0

HKP Komrurexcuast koHTpOsbHas padora /MKP/ 1 2 JI1.1J11.2 0
€)!

5. COJEPKAHUE JUCLUILIMHBI (MOAY.JIST)

Paznen "O6mas xumus"

Jlexmust "OcHOBHBIE 3aKOHBI XUMHU'"

OCHOBHBIE [IEJH U 33/1a49H AUCIUILTIHEL, €€ CTPYKTYpa U CBsI3b C AUCHUILUTUHAMY B OOIIeH CHCTEMe IMOTOTOBKY CIIEHATUCTA.
OyHIaMeHTATbHBIC 3aKOHOMEPHOCTH XUMHHU KaK TEOPETHYCCKOW OCHOBBI HOBBIX HAYKOCMKHUX TEXHOJIOTHi. OCHOBHBIC
CTeXHOMEeTpHYeCcKre 3aKoHbI. OCHOBHBIC HAITPABJICHUS TEXHUIECKOTO Mporpecca B OTPaciy.

Jlexnus "Ctpoenue BerecTsa"
Crpoenne atoma. KBaHToBble uncia. PacrpeeneHue 3IeKTPOHOB 10 YPOBHAM M MOAYPOBHSM. BiinsHIe CBOWCTB XUMHUYECKOTO
3JIEMEHTA B 3aBUCUMOCTH OT €T'0 JJIEKTPOHHON KOH(PUTYpaIHH.

Jlexuus "Ilepuoanyeckuii 3axon J[.M1.Menneneesa".
CTpyKTypa MepHOINIeCKOi cucTeMbl. [IepHoAMIHOCTh H3MEHEHHUSI CBOHCTB XHMHUECKUX IIEMEHTOB U UX COCTUHECHUH.

Jlexnms " Xumudaeckast CBsI3b".

OcHoBHBIE CBOICTBA XUMHUECKOH cBs3U. KoBanenTHas xumuueckas cBsa3b. [lomspHocTs cBsa3u. Hackimaemocts. HanpaBneHHOCTS.
Wonnas cBa3b. Kpucramiel. Merannuueckas cBa3b. Bonopoanas csi3b. Ban-znep-BaanbcoBo B3auMoaelCcTBUE MoKy BiusiHue
THUITa XUMHYECKOH CBSI3M Ha (PU3UKO-XMMHUYECKHAE CBONCTBA BEIIECTB.

Jlexuus "Xumuueckas TepMOAMHAMHUKA"

DHepreTuka XUMHIECKHUX MporieccoB. [IoHsATHE TepMOAMHAMIYECKON crcTeMbl. Bupl crcteM. TepMoqHaAMUYECKUE TapaMeTphI
cucrembl. Kiaccudukarus TepMoanHaMHYECKHUX IPOIecCOB. BHYTpeHHss sHeprusl U HTanbnus. TemnoBeie 3 dekTs u ux
WCTIONIb30BaHKe B XUMUYECKOHM TeXHONOTUH. DHTponHs. DHeprus ['nooca. OCHOBHbIE 3aKOHBI TEPMOIMHAMHKH.




Jlexnus "Xumuueckas KMHeTHKA"

CKOpOCTh XUMUYECKUX peakiuii CKOPOCTh XUMHUYECKHUX PEaKInii B TOMO- U TETEPOTCHHBIX cucTeMax. PakTopsl, BIHUAIOMNE Ha
ckopocts peaxnuil. Teopus Appernyca. Karammsaropsl. [OMOTeHHBIN U reTepOreHHBIH KaTaau3. 3aKOH JICHCTBYIOMINX MAcC IS
HeoOpaTuMbIx peakuuid. [IpaBuia Bant-I'odda. Xumuueckoe u hazoBoe paBHOBECHE

[TonsTre 06 0OpAaTUMBIX 1 HEOOPATHMBIX PEaKIUAX. XUMUUECKOE paBHOBECHE. 3aKOH JEHCTBYIOIINX Macc IJIsl 0OpaTHMBIX
peaxuuii. @akTopsl, BIUAIOIME HA XUMUdeckoe paBHoBecue. [Ipunnun Jle [llatense.

Jlexuus "PacTBOph! 1 ux cBoiicTea"

Kraccudukamms pactBopoB. CriocoObI BEIpaKEHUSI KOHIICHTPALUHU pacTBopa. PACTBOPBI HEANEKTPOIUTOB U MX KOJUIUTATUBHBIC
cBolicTBa. 3akoH pa3baBienuss OctBabaa. Teopus AIEKTPOIUTHUECKON Aucconuanni. CTeneHb U KOHCTaHTa TUCCOIHAIINH.
CnaOble ¥ cuiIbHBIE IEKTPOIUTHI. CBOMCTBA PACTBOPOB ANEKTPOIUTOB.

Jlexmus "MoHHO-00MeHHBIE peakiuu. [ uaponus comneit”
HonHoe mpousseneHne Boabl. Bogopoauslii nokasarens. Muankatopsl. OCHOBHBIE TUIIBI THApoIH3a coneil. Onpenenenue pH B
kaxjoM turne. CreneHb rufponnsa. GakTopsl, BIUAIOIUE Ha MPOLECC THAPONIU3A.

Jlexnms "OxkucnuTeNsHO-BOCCTaHOBHTENBHBIE peakiun (OBP)".

OCHOBHBIE MOHSTHUS AaHHBIX peakiuid. CterneHps okucneHus. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB U UX
coenunenuit. [IpaBuiio anexkTpoHHOro Oananca. YpaBuuBanus OBP MeTonamMu 3IeKTPOHHOTO U HOHHO-3JICKTPOHHOTO OaaHca.
Paznosuanoctu OBP. Baknelimme OKUCIUTENH H BOCCTAHOBUTEIN. OKHCIUTEIIHEHO-BOCCTAHOBHUTEIbHAS TIBOMCTBEHHOCTD
XUMUYECKHUX DJIEMEHTOB.

Jlexuus "OcCHOBBI 271€KTPOXUMHUN"

IloHsATHE 2NMEKTPOXUMHUECKON CUCTEMBL. BuIbl cucTeM. DNEKTPOAHBII NOTEHIMAT METa/UIa. DIEKTPOXUMUIECKUN PsiT|
HanpspkeHuil. CBoiicTBa psiia akTUBHOCTH. XUMHUYECKUE UCTOYHHUKH JIIEKTPUUECKOro Toka. I'anpBanuueckuil anement. [IpuHunn
pabotsl. Pacuer 3/IC. DnekTpoan3 BOIHEIX pacTBOPOB U €ro 3akoHOMepHocTH. Kopposus Meramos. 3amura MeTaioB OT
Koppo3un. AKKyMyasTopsl. Bumer. [Ipuammmn paboTs!.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeueHsb BUIOB OLIEHOYHBIX CPEACTB

BrImonHeHbIe U 3alUIIeHHBIC JA00OPATOPHBIE PabOTHI
BeImoHeHHBIE U 3a4TEHHBIC KOHTPOJIBHBIC PA0OTHI
3a4er 1Mo JUCLMIUIHHE

6.2. Tembl NUCLMEHHBIX PadoOT

He NpeayCMOTPCHBI y‘le6HBIM IIJIaHOM.

6.3. KonTpoJibHbIe BONPOCHI U 3aJaHUSs

DOC g kommerennuu YK-1.3

1)Haubompee yucno momnexyn (t=25°C, p=101kIla)cogepxuTcst B HOPLUUU:

a) a30Ta XUMHUYECKUM KOJIUIECTBOM 3MOJIb;

0) yraekucioro raza maccoi 440r;

B) BOJBI 00BeMOM 36 cM3;

r) 030Ha o0beMoM 400 am3.*

2)Kakoe KonMuecTBO BElIeCTBa COOTBETCTBYIOT 1 Momto?

OTBeT: KOJIMYECTBO BEUIECTBA, KOTOPOE COAEPKHUT CTOIBKO aTOMOB, MOJIEKYJ, HOHOB MM JIPYTUX CTPYKTYPHBIX €AWHHII, CKOJIBKO
coxepxurcs B 12r yruepona 12C.

3) BriGepute mpaBuibHOe yTBepakIeHHe. I py 0MHAKOBBIX YCIOBUAX B MOPLHSIX KMCIOPOAa U 030HA PaBHOI'O 00beMa COACPIKUTCA:
a) OJJMTHAKOBOE YMCIIO aTOMOB;

0) oAMHAKOBOE YHCIIO MOJIEKYI;™

B) OJTMHAKOBAs Macca;

T') OIMHAKOBOE YMCJIO 3JIEKTPOHOB.

$)IocrossHHas ABoranpo paBHa NA =6,02-10"23 . UTo moka3pIBaeT 3T0 YHCIIO?

OTBeT: KOIIMUECTBO aTOMOB, MOJICKYII, HOHOB HJIH APYTHX CTPYKTYPHBIX €IUHUI] B OTHOM MOJIC BEIECTBA.
5)2nexTpoHeHTpaIbHBIA aTOM a30Ta coaepkut 7p u 7e. Mon N-3 conepkut:

a) Tp u 7e;

6) 10p u 7e;

B) 7p u 10e; *

r) 4p u 10e.

6)Kaxue ycioBHs B XUMHH OTHOCATCS K HOPMaJIbHBIM YCIOBHSM (H.Y.)?

Ortset: Temneparypa 0°C unu 273K, nasienue 1 armocdepa mnu 101,3 xI1a mmu 760 MM.pT.CT., KOHIIGHTpanus BEIIECTBA 1 MOJIB/IL.
7)2neKkTpoHeUTpaNbHBINA aToM Kanbius coaepkuT 20p u 20e. Mon Ca2+ copepkur:




a) 20p u 20e;
6) 18p u 20e;
B) 20p u 18e;*
r) 20p 1 22e.
8)Kaxkoe BemecTBo B XMMUH HA3bIBAIOT MPOCTHIM?
OTBeT: BEILECTBO, COCTOSILLEE U3 OJHOIO THIIA ATOMOB.
9)YkaxkuTe NEeKTPOHHYIO0 KOHPHUTYpaiio aToMa IEMEHTa C IPOTOHHBIM YHCIOM 15:
a) 1s2 252 2p6 3s2;
0) 1s2 252 2p6 3s2 3pl;
B) 152 252 2p6 3s2 3p2;
T) 1522522p63s23p3*
10)B uem mposiBisieTCst JBOWCTBEHHAs! TPUPOa HIIEKTPOHA e- 7
OTBeT: MEKTPOH 00IaaeT KaK CBOMCTBAMH YAaCTHIBI — HIMEET MAaccy, 3apsill, TaK ¥ BOJHOBBIMH CBOHCTBaMH — JUTHHA BOJIHBI,
CTIIOCOOHOCTP K AN(PAKIMN U HHTEPHEPESHITHH.
11)OAHOOCHOBHBIM KHCJIOTaM OTBEYAIOT BCE KHUCIIOTHBIC OCTATKH:
a) CH3COO-, SO42-, S2-;
6) NO3-, NO2-, CH3COO-;*
B) NO2-, SO32-, NO3-;
r) CH3COO-, PO43-, Cl-.
12)Kakue (pyHKIUH B TEPMOJHMHAMUKE, XapaKTEPH3YIOT COCTOSHHE M CBOMCTBA CHCTEMBI.
OtBeT: BHYTpeHHSS SHEPTHSA, SHTAIBINS, SHTPOIHS, YHeprus [ ndoca.
13)Vkakute ypaBHECHHE PEaKIUH,B pe3yabTaTe KOTOPOil CTeNeHb OKUCICHUS aTOMOB a30Ta MoHMxkaeTcs ¢ 0 1o-2:
a)N2 + 4H20 = N2H4 + 40H-;*
6)N2 + 4H20 = 2NH20H + 20H-;
B)N2 + 6H+ = 2NH3;
r)N2 + 8H+ = 2NH4+.
14)YTo xapakTepu3upyeT NOHATHE IEKTPOOTPUIIATEILHOCTH?
OTBeT: 3TO CIOCOOHOCTH aTOMa B COSANHEHUAX MPUTATHBATH K ce0€ AIEKTPOHEL.
15) Peakmuu, uaymue ¢ BbIAEIEHHEM TETIIOTH Ha3bIBAIOTCS:
a) SHIIOTEPMUUYECKUMU;
0) KaTATUTHYCCKUMU;
B) 9K30TEPMHUIECCKUMH; ¥
T') HEOOpaTHUMBIMHU.
16)Uro xapakTepu3yeT GYHKITHs Ha3bIBacMasi SHTPOIUCH?
OTBeT: PHTPONHS XapaKTePH3yeT Mepy HEYIOPATOUCHHOCTH COCTOSIHUS CHCTEMBI.
17) Mponece, uaymuii npu NOCTOSHHOM 00beMe, Ha3bIBAETCSI:
a) U300apHBIif;
0) N30TePMUICCKHIA;
B) aqra0aTHBIH;
T') H30XOPHBIH. *
18)I1pu kKakoM yCJIIOBUM B XUMHYECKOH KHHETHKE HACTYIAeT paBHOBECHE?
Ortger: [Ipu ycrnoBrH, 94TO CKOPOCTH MPSIMOW PEaKIINU paBHA CKOPOCTH OOPATHOW pPEaKINH U MPOU3BEICHNE KOHIICHTPAIINH
WCXOJHBIX BEUIECTB paBHBI MPOU3BEICHUIO KOHIIEHTPAIMN MPOIYKTOB PEaKLINH.
19)VBenmnuuTh BIX0J IPOAYKTOB 0OpaTumont peakiuu N2(r)+3H2(r)=2NH3(r) +Q mMoxHO:
a) TIOBBIIIIAS JaBJeHUE; ™
0) BCcroNB3ys KaTannu3aTop;
B) YMEHbILIAsi KOHIEHTPALUIO BOJOPOA;
T') IOBBIILIAS TEMIIEPATYPY.
20)B gem cyrs npuranuna Jle - [latense?
Ortset: Ecnu Ha cucTeMy, HaXOAAIIYIOCS B COCTOSHUM XMMUYECKOTO PABHOBECHS OKa3aTh BHEIIHEE BO3JCHCTBUE B BHEC U3MEHCHHUS
TeMIIepaTyphl, TaBJICHHUs WIX KOHLIEHTPALUK, pABHOBECHE CMECTUTBCS B CTOPOHY TOHM peakiMu, KOTopasi 0cIabUT MPOU3BEAECHHOE
BO3/ICHCTBUE.
21) BoxHble pacTBOPHI IEKTPOIUTOB IPOBOST SIEKTPUICCKUH TOK 3a CUET:
a)TOJIBKO DJIEKTPOHOB;
0)KaTHOHOB U AIICKTPOHOB,
B)aHHOHOB H 3JIEKTPOHOB;
T)KaTHOHOB U aHHOHOB. *
22)Kakue CUCTEeMBbI B XMMHH Ha3bIBAIOT I'€TEPOTCHHBIMU?
OtBeT: CHCTEMBI, COCTOSIIIE U3 BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUAX ((pazax).
23)Oxpackanakmyca OyneT CHHel B:
a)BoJIe;
6)BoxHoM pactBope NaCl;
B)BostHOM pactBope HCI;
r)BogHOM pactBope KOH.*
24)Kak BausieT TeMIlepaTypa Ha CKOPOCTh XUMHUYECKOH peakiuu 1o npasuiay Bant-T'odda?
Ortget: [Ipn moBEIIIEHNH TeMIepaTyphl Ha Kaxzpie 10 rpaxycoB CKOPOCTh y OOJTBIIMHCTBA XUMHYECKUX PEAaKIIUA BO3PACTET OT 2 10
4 pas.
25) OauHaKOBYIO CTENIEHb OKHCIICHUS JKENe30 MPOSBISIET B COSINHEHUSX:




a) FeO u FeCO3;*

6) Fe(OH)3 u FeClI2;

B) Fe203 u Fe(NO3)2;

r) FeO u FePOA4.

26)Kakue peakui B XMMHUM Ha3bIBAIOTCS KATATUTHUECKUMU?

OrtBeT: Peaknuu ¢ HCIIONTB30BaHHEM KaTaM3aTOPOB, KOTOPBIE MEHSIOT CKOPOCTh PEaKIIMHU, CAMH IIPH 3TOM HE PaCXOIYIOTCS.
27) Xummdeckas CBA3b B MoJiekyae Opoma Br2:

a) HOHHAS;

0) MeTayuInYeCKas;

B) KOBAJIGHTHAs HETOsIpHast; ™

T') KOBaJICHTHAsI MOJIAPHAS.

28)B yem 0coOEHHOCTh TOMOTEHHOTO KaTainu3a’?

Ortger: KaTtannzaTop 1 pearupyroue BeecTBa HaXoaaTcs B OTHOM arperaTHOM COCTOSHHU.
29) Beibepure onpeieneHne XapakTepu3yroliee Mpolece KUIKocTHo! auddy3uu:

a) B3aMHOE MEPEMEIINBAHAE KOMIIOHEHTOB, IIPUBO/IAIICE K BRIPABHUBAHUIO KOHIICHTPALUIA; *
0) mporiecc pacTBOPEHHS EKTPOIUTOB IO ACHCTBHEM BOJIBL;

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

T) IIPOIIECC PACTBOPEHHS AIEKTPOIUTOB MO AEHCTBHEM 3IEKTPUIECKOTO TOKA.

30) O yero 3aBUCAT KOJUTUTATUBHbBIE CBOWCTBA PACTBOPOB?

OTBeT: KOJUIUTaTHBHBIC CBOMCTBA 3aBUCST OT KOHLICHTPAIHH PacTBOPA.

DOCshr g1 kommerenimn OITK-3.2

1)JIerde oCTaIBHBIX IIEPEUHCIICHHBIX 3IEKTPOH TEPSIET aTOM:

a) Na;*

0) Mg;

B) Al;

r) Si.

2)YTto0 pernaMeHTHPYET IIPAaBUIIO 3JIEKTPOHHOTO OanaHca?

Ortsert: 1o npaButy 31eKTPOHHOrO GallaHCca YHUCIIO HIEKTPOHOB OTJAHHBIX BOCCTAHOBUTENIEM PABHO YUCITY EKTPOHOB MPUHATHIX
OKHCITHATETICM.

3) Cxopocts peaknun N2(r) + 3H2(r) <> 2NH3(r)Q>0 MOXXHOYBEITHUIHTS,

a) MOBBICUTH TEMIIEPATYPY;

0) UCIIOIBb30BaTh KAaTalM3aTop;

B) YMCHBIIUTD JIABIICHNE;

T') HOHU3UTH TeMIIeparTypy.*

4)Io xaxoMy IpaBHIy MOXHO PACCUUTATh CTENIEHb OKUCIIEHUS JIEMEHTA, €CIIM OHA HE MOCTOsHHA?

OtBet: CymMMa BCeX CTETeHEeH OKHCIICHUS BCEX aTOMOB B MOJIEKYJIE paBHA HYIIO.

5)K oKHCINTETBHO-BOCCTAHOBUTEILHOM PEaKIIMN HE OTHOCUTCS:

a) NaOH+HCI = NaCI+H20;*

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

B) 2KMnO4 = K2MnO4+Mn0O2+02;

r) 2H2+02 =2H20.

6)IlepeuncnuTb HEJOCTATKU KUCIOTHBIX aKKyMYIIITOPOB.

OTBeT: HeOOMBIIAS YISNBHAS SHEPTH, CAMOPa3ps IIPH XPaHSHUH, HCIOIB30BaHIE TOKCHIHOTOTSDKENIOT0 MeTaa Ipu
W3TOTOBJICHUH — CBHHEII, U HCIOJIB30BAHIE CEPHON KHUCIIOTEL.

7)IIpu noBeilIeHnn TeMiepaTypsl Ha 20° CKOpOCTh peakiiy Beipocia B 16 pa3. TemnepaTypHblid K03 (GUIIMEHT peakiiy paBeH:
a)2;

0) 2,5;

B) 3;

r)4.*

8)Kakne MOKPHITHS HCIONB3YIOT TPH XMMHYECKOI 3aIlUTe METAJUIOB OT KOPPO3UH?

Ortset: Kpacku, 3mainu, CMOITBI, OKCHIHBIE, (PochaTHBIC, HUTPHUIHBIE TIOKPBITHSL.

9)MossipHasi KOHIIEHTPALUs YUCIEHHO paBHa XUMHYECKOMY KOJIMUYECTBY PACTBOPEHHOIO BEIECTBA (MOJIb) B:

a) 100 r pactBopa;

6) 100 nmM3 pacTBOpHUTEIIS;

B) | kT pacTBOpAa;

r) 1 nutpe pactBopa.*

10)Kakoit mporecc Ha3bIBaeTCsA 0CMOCOM?

Otget: OcMoOC - 3TO IpoIecC OTHOCTOPOHHEH AN HY3HH MOJICKYII paCTBOPHUTENS depe3 MOITyIPOHUIIAEMYIO MEMOpaHy B
PacTBOPEHHOE BEILIECTBO.

11)I1pu yBenrueHuu naBiaeHus B 2 paza CKOpocTh xumudeckoi peakuuu 2H2(T) + O2(r) = 2H20 Bo3pacrer B:

a) 2 pasa;

6) 4 paza;

B) 6 pa3s;

r) 8 pa3.*

12)Yro BBIpa’kaeT KOHCTAHTA MIEKTPOIUTHICCKOH AUCCOIMAIIAN?

OtBeT: OTHOLIEHUE YHCIIA MOJIEKYI MIEKTPOIUTA HOABEPTIINXCS JUCCOLUALUH K 00LEMY YHCITY PACTBOPEHHBIX MOJICKYII.




13)ITpu HOpMATBHBIX YCIOBHAX TEMIIEpaTypa ra3a paBHa:

a) 0°C; *

6) 25° C;

B) 20°C;

r) 273°C.

14)Yem xapakTepHu3yeTcs IPOLECC BOCCTAHOBIECHUS JIEMEHTA B OKMCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu?
Ortsert: [Ipomecc BOCCTaHOBIICHHUS - 3TO IIPOIIECC MPHUHATHS JIEKTPOHOB, ITPU KOTOPOM CTEIICHb OKHCIICHHS IeMEHTa IIOHMKACTCS.
15)Kaxkoit 13 nepeyncIeHHbIX HIDKE aTOMOB UMEeT HaHOONbIINI paguyc:

a) H;

0) K;*

B) Li;

r) F.

16)IIponomxute GopMyupoBKy 3aKoHa ABoranpo: «B paBHBIX 00bEMax THOOBIX Ta30B, B3STHIX IPU OJMHAKOBOH TeMIepaType u
JIABJICHUH. ..»

OTBeT: COAEPKUTCS OAUHAKOBOE YHCIIO MOJIEKYIL.

17)HaunGonp1ee 4icino aTOMHbIXOpOUTANIEH CONEPKUTCS HA!

a) p — MOJIYPOBHE;

0) s — mOaypOBHE;

B) f — moxyposHe; *

r) d — moxypoBHe.

18)Kakme coenHeHNS B XUMHUHX HA3bIBAIOT OKCHAAMH?

OtBet: OKCHIBI — 3TO COEMHECHUS, COTEPIKAIIIE B COCTABE XUMUUECKUI JIEMEHT U KHCIOPOJ,.

19)B xakux COeIMHEHUSIX XJIOP MOKET MPOSBIATH TONBKO OKUCIUTEIbHbIE CBOUCTBA!

a) NaClO4; *

6) KCI1O3;

B) CI120;

r) HCL

20) UTo mpouCXOAUT C TEIUIOTOH B BHIOTEPMUYECKON peakuuu?

Otget: TemnoTa B X0[1¢ XUMHUYECKOH PEAKIINHU MOTIOMIASTCS.

21)PacTBOpUMOCTB — 3TO MaKCUMaJIbHasl Macca BELECTBA, KOTOPYIO MOXKHO PACTBOPUTH IPH JTaHHOH TeMIeparype B:

a) 100 r pactBopa;

6) 100 r pacTBopuTeNS;*

B) 1 r pacTBODA;

r) 100 mu1 pactBopa.

22)[IepeunciuTh YCIOBHS, OTHOCSIIAECS K CTAaHIAPTHBIM YCIOBUSM B TEPMOIUHAMUKE.

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

23) [Ipu saeKTpoIu3e KaKoro BOJHOIO pacTBOpa Ha KaTojie OyIeT BBIAENATHCS TOJIBKO BOAOpOa?

a) CuSO4;

6) SnCl2;

B) K2S;*

r) ZnBr2.

24)Ha 9to pacxomyeTcs SHEpIys aKTUBAIIMH MOJIEKYJIAMH, BCTYIIAIOIINMH B XUMHIECKYIO PEaKIIHIO 110 TeOprH AppeHnyca?
OtBet: Ha mpeomonieHre 0TTaIKUBAaHUS AJIEKTPOHHBIX 000JI0UEK MOJIEKYJ, Ha pa3pbIB CTAPhIX XHMUUECKUX CBSA3EH, 00pa3oBaHuUs
AKTHBUPOBAaHHOT'O KOMILIEKCA U 00pa30BaHHE HOBBIX XUMHYECKUX CBSI3CH.

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

a) MEeHee XUMHUECKH aKTUBHBIM METAJJIOM;

0) MeTassIoM, 3JIEKTPOIHBIN MOTEHIMAT KOTOPOTro HUXKeE; ™

B) METAJIOM, JIEKTPOIHBIA HOTESHIHAI KOTOPOTo OOJIBIIIE;

T') METaJUIOM, KOTOPBIH CTOUT B PSRy HANPSDKEHHS IOCIIE BOJOPO/A.

26)Kakue peakiuu Ha3bIBAIOTCS OOPATHMBIMU?

OtBet: OOpaTuMBbIe 3TO TaKHE PEAKLUH, IPOAYKTHI KOTOPBIX, B3aUMOJEHCTBYS MeX 1y COO0H, 00pa3yroT UCXOJHbIE BEIIECTRa,
MPOTEKAIOT KaK B IPSMOM, TaK U B 0OpaTHOM HaIpaBJICHUH.

27) B ranpBaHn4eckoMm dneMenTe Skoou-Jlanmams:

a) MeJlb SBJISETCS aHOJ/IOM;

0) IMHK SIBISIETCS KATO/IOM;

B) JIEKTPOHBI TIEPEXOSIT OT IIMHKA K Meau; *

T') MeJb PaCTBOPSAETCS B Ipolecce padoTHL.

28) Urto BeIpa)kaeT MOJISIpHasi KOHILIEHTpalus pacTBopa?
OrtBet: KonnuecTBo MoJiell pacCTBOPEHHOTO BEIIECTBA B OJHOM JIMTPE pacTBOpa.
29) OTMeTbTEe ypaBHEHHE peaklMH, B PE3YJIbTaTe KOTOPOU CTEIEHb OKUCIEHUS aTOMOB XJopa nosblmaerca ¢ 0 1o +7:

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

6) C12 + 6H20 = 2Cl0O3- + 12H+;

B) CI2 + 8H20 = 2CIO4- + 16H+;*

r) 2HCl + H20 = CI120 + 4H+.

30)Kak BiusieT JaBiIeHUE HA pACTBOPUMOCTD T'a30B B KHUAKOCTSAX?
Ortgert: [Ipu yBenmMueHNH JaBJICHUS PACTBOPUMOCTh Ta30B BO3PACTAacT.

TumoBsle BOIPOCHI K ITOJATOTOBKE 3aIIUTHI JIAOOPATOPHBIX paboT MO AUCLMILIMHE




1. OCHOBHBIE 3aKOHBI XUMHHU. 3aKOH COXPAaHEHHUs] MAcChl BEIIECTB. 3aKOH ITOCTOSHCTBA COCTaBa. 3aKOH ABOTaApO U €ro
CIIe/ICTBHSL. 3aKOH 9KBUBaIEeHTOB. ONpeaeneHne S5KBUBAICHTHBIX MacC IPOCTHIX U CIIOKHBIX BEIIECTB.

2. Teopun crpoerus atoma Pesepdopra u bopa. CocraB atoma. OTHOCHTENBHAS aTOMHAsI Macca JIEMEHTa.

3. KBanTOBBIE UMCHA.

4. Pacnipenenenue a5eKTpOHOB MO PHEPreTUUECKUM YpPOBHSAM M moaypoBHsM. [Ipunuun ITaymu. ITpaBuno Xynna. Ilpasumno
KneukoBckoro.

5. ITonsarne 06 s-, p- ,d- ,f- snemenrax. XapakTep COeAMHEHUH MMH 00pa3yeMBbIX.

6. INeproandeckuit 3akoH. CTpyKTypa mepruogndeckoil cuctemsl. [IoHsTHE O TpyNIax, MOATPYNHAax M IHEPHOIAX.

Hepnozmqecxoe HU3MEHEHHE CBOMCTB XMMUUYECKUX 3JIEMEHTOB B rpymnmnax v repuoaax: 3apsaa saapa; paanyc aromMa; SHEPIrus
HOHU3ALWH; SHEPTUsA CPOACTBA K IJICKTPOHY; JICKTPOOTPULATCIIBHOCTD; OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC CBOMCTBA.

7. IlonsaTue o BHyTpeHHel 3Hepruu cucreMsl. IlepBblii 3akoH TepMoauHaMuku. Ero npuMeHeHue A U30XOPHBIX U
1300apHBIX MTPOLIECCOB.

8. [Monste 06 sHTanbnMu. 3akoH ['ecca u ero cnexcteus. [loHsTHE 0 TerutoTax 0Opa3oBaHMs CIOXKHBIX BellecTB. Pacuer
W3MEHEHHUS SHTANBIINH TIPH XUMAYECKIX PEAKIHIX.

9. IMonsTue 06 sHTponMu. BTopoil u TpeTuit 3akoHbl TepMoauHamMuku. CTaHIapTHAs SHTpoNuUs BemecTsa. Pacder
U3MEHEHHUs SHTPOIIMU CUCTEMBI.

10. [NonsTre 00 M300apHO - H30TepMUYECKOM ToTeHIaite. OCHOBHOE ypaBHEHHE TEPMOAWHAMHUKH. YCIOBHS BO3MOYKHOCTH
IpoTeKaHus nponecca. Pacuer m3meHeHns cBoboxHoM sHeprun [ 'nbdocea.

11. Xumuueckasi KuHeTuKa. CKOPOCTh XUMHUYECKOH PeakUUd B TOMOT€HHOW M IeTepOreHHON cucTeMax. 3aBUCHMOCTD
CKOPOCTH XMMHUECKOH PeakMu OT KOHLIEHTpauu. OU3N4eCKUil CMBICT KOHCTAHTBI CKOPOCTH XMMUYECKOH PEeaKIH.

12. BrnusiHre TemmnepaTypsl Ha CKOPOCTh Xummdeckol peaknuu. [Ipasmio Bant Todda u Temmeparypubiii kodpdumneHT.
Teopust AppeHuyca. 3aBHCUMOCTb CKOPOCTH XUMHYIECKON PEaKUH OT 3HEPTUH aKTHBAIUU.

13. Karanus. OcHOBHbIE MONOKEHUS! TEOPUH KaTaiau3a. MeXaHH3M FOMOTE€HHOTO M T€TepOreHHOro KaTauu3a.

14. IonsTre 00 0OpAaTHMBIX peakIUiIX U XUMHISCKOM PaBHOBECHH. 3aKOH JIEHCTBYIONIMX MAacC IS OOPATHMBIX CHCTEM.
CBs13b KOHCTaHTHI PABHOBECHS C TEPMOIMHAMUIECKIMHU (DYHKITHSIMHU.

15. [Ipunuun Jle-lllarense. BausHue u3mMeHeHus TeMneparypsl, JaBlI€HUs, KOHLIEHTPAllMM BELIECTB HAa CMEIIEHUE
PaBHOBECHS B CHCTEME.

16. OO0mas xapakTepucTHKa pacTBOpoB. CIIOCOOB! BRIpaKEHHUS KOHIICHTPAIUi PacTBOPOB.

17. TepmoauHaMuKa MPOLECCOB pacTBOpeHUs. BiausHue TemmepaTypsl U JaBlI€HUs HA PaCTBOPUMOCTb BELIECCTB.

18. KomnuratuBHble CBOMCTBA WaealbHBIX pacTBOpoB. 3akoH BauTt-T'odda. 3akon Payns u ero cinenctsus. CriocoOb
OIpEeIENIEHUS] MOJIEKYIISIPHOM MacChl pACTBOPEHHOIO BELLIECTBA.

19. [MonsaTne 06 snexrponurax. Teopus MeKTpoIUTHYECKON aucconuanyn. OOMUN MPUHINT TUCCOIMAITIN. DIEKTPOIUTHL.

OCHOBHBIC MTOJIOKEHHS TCOPHH dICKTPOTUTHIECKOMN Tuccolraiun. JJuccoruaiys KUcaoT (0JHO- © MHOTOOCHOBHBIX), OCHOBAaHHIA
(0[THO- ¥ MHOTOKHCIIOTHBIX), COJIEH (CPETHUX, KUCIBIX, OCHOBHBIX).

20. KonmuraTtnBHbIE CBOHCTBA pacTBOPOB AMEKTPONUTOB. V3oToHMueckuit ko3 ¢punment. Crenens auccormarmu. [lorsTre o
CHJIBHBIX U CIa0bIX AIEKTPOIIUTAX.

21. CnaOble snekTpoauThl. KoHcTaHTa Aucconuanuu. 3akoH paszbasieHus OCTBajbaa.

22. CuIIbHBIC AJIEKTPOJIUTHL. AKTUBHOCTb MOHOB. [IOHATHE O KaXXyIIeWcs CTENeHU AUCCOIMAIINU.

23. Honnoe npousseneHue Bogsl. Ilokazatens Bogopona. MHAMKATOPEL.

24, HoHHo-00MEeHHBIE peaklui B PACTBOPAX JJIEKTPOIMUTOB. YCIOBUS HEOOPATHUMOCTH HMOHHO-OOMEHHBIX PEaKIHH.

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

26. Tunponus coneit. O6paTuMocTh Tuaponm3a. CteneHs ruapoin3a. KoHCTaHTa ruposn3a. YCIOBUS YCHICHUS THAPOIIU3a.
T'unponu3 pasnuyuHbIX TUIIOB COJIEH.

27. OxucnurensHo-BoccTaHoBUTeNbHBIE peakuuu (OBP). TlonsTHe 0 cTeneHu OKHCIEHHUS, OKUCIUTENIX U

BOCCTaHOBUTEISAX. BaxkHelne OKUCIUTENN U BOCCTAHOBUTEH.

28. MeToabl cocTaBlIeHUs] YPABHEHUH OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakuuil. OBP B pasnuuneix cpenax. Tunst OBP.
29. Teopus >MeKTPOIHBIX MOTEHIMATIOB. YpaBHeHHe HepHcra. OmnpeneneHue CTaHIApTHBIX 3JIEKTPOJHBIX MOTEHIIUAIOB.
VYceTpoiicTBO BOOOPOAHOTO 31eKTpoaa. Pam HanpsokeHU MeTaioB.

30. lanpBaHWYECKHE IEMEHTHI. YCTPOWCTBO M MpHHIMI padoTsl. Pacuer DJIC.

31. ONeKTponu3 B pacliaBaX M PacTBOpax MEKTPoIUTOB. [locnenoBaTensHOCTH MPOIECCOB MPOTEKAIOINX HA aHOIE H
kaToze. 3akonbl Dapajes. Pacuer 00bemMa 1 Macchl BELIECTB, BBIICIUBIINXCS MIPH dJIEKTpoiu3e. [I[puMeHeH e 31eKTpou3a.

32. Koppo3sns meramuioB. Xumudeckas ,3JIeKTpoxuMudeckas. CrocoObl 3aIIUThl METAJUIOB OT KOPPO3UH.

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

TunoBsle 3a1aHus MO JUCLUIIIINHE:

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

2. Pacnincath 31EeKTPOHHYIO KOH(UIypaluio aToMa MapraHiia. YKa3aTb BO3MOKHBIE BAICHTHOCTH M XHUMHYECKHE CBOMCTBA.
Omnwcate KBAHTOBBIMH YHCIIAMH BaJCHTHBIC 3IEKTPOHBI aTOMA.

3. PaccunTars TemoBoi 3¢ GeKT peaknuu ropeHus aneTwieHa (H.y.)

4. Paccuntath, BO CKOJBKO pa3 M3MEHUTHCSI CKOPOCTh XMMUYECKOH peakiuu , eCly YBeIUUUuTh TemiepaTtypy ¢ 50 mo 80
rpaaycos 1o Llenbcuto, TemneparypHbIid K03 GHUIEHT paBeH 3.

5. Kyma cmectuthcst XuMudeckoe paBHOBecHe cucteMbl A(T) + 2B(r) «»C (x) AH<O ; ecom

- YBEJIMYUTH TEMIIEPATypy
- MOHM3UTH KOHIIEHTPAIMIO BelecTBa B

- MIOHHM3HUTH JAaBJICHUE B CHCTEME

HAINCATh BBIPAXKCHUE IS KOHCTAHTHI PAaBHOBECHS JaHHOM PeakIvy.

6. Paccuntare MomsipHyro koHueHTpanuio 200 r 20% pactBopa ximopuaa kaneius ([1=1,015 r/mm).




7. Ha ckonbko moHM3HUTHCS NaBieHHe mapa Haj pactBopoM mpu 25 °C, cogepkammM 15 T rmoko3sl B 150 r Boasl. Jasnenue
mapa HaJl YUCTBIM pacTBOpUTeIeM(IIpH TOi ke Temreparype) paBHo 26 klla.
8. Hanwmcats peakmuu ruaponmsa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kaxIoM cilydae THIPOJIN3A.
9. YPOBHATH METOJOM 3JICKTPOHHOTO OamaHca

Na2S03 + KMnO4 + H2S0O4 = Na2S04 + MnSO4 + K2504 + H20

10.

Paccuurath 3IIC TaJIbBAHUYCCKOI'0 3JICMCHTA, COCTOALICTO U3 IJIACTHH OJIOBAa U MEIH, IIPHU UX KOHLUCHTpPAUWU B

pactBopax cooTBeTCTBEHHO [ 1] Monb/n 1 [0,01] Mob/n. Yka3aTh HanpaBiIeHUE JIBIDKESHHE dJICKTPOHOB.

I/IHJII/IBI/II[yaJ'ILHBIe 3aJaHUs:

"OcHOBHBIE 3aKOHBI XuMud. CTpoeHHE aTOMa. XUMHUYECKast CBS3b"
"DHepreTrka XMAMUYECKHX MpeBparieHui"

"KuHeTnka XUMHUYECKUX peakiuid. XMMHYecKoe paBHOBecHe"

"CocraB 1 cBOHCTBa pacTBOpOB. Peakrnm norHoro odmeHa. ['maponmus conei”
"OKHUCIUTETFHO-BOCCTAHOBUTENIBHBIC PEAKIHH. DICKTPOXUMUS"

6.4. MeTogn4yecKkne MaTePUAJIbI, ONIPeIeISIONINe MPOLEeAYPhI ONeHNBAHUS

PerieHre THIMOBBIX 3aIaHHIA, TECTOB, 3aIUTa TECOPETHIESCKOTO MaTepHalia Ha JJAOOPaTOPHBIX 3aHATHSIX.
JlabopaTopHas paboTa cuuTaeTCsl CIAHHOM, TIPU BBHITIOJHEHUH CICIYIOIINX YCIOBAN:CTYICHT Ha HEH MPUCYTCTBOBA, BBHITIOJIHHII,
3aIUTHI TEOPETUIECKUN MaTepua 1o JanHou TemMe. KoHTponbHas paboTa cunTaeTcs BEIIOTHEHHOH, TP PELICHUHU CTYAEHTOM
70% 3amanuil conepKaluxcs B BapuaHTe.

3a4eT Mo AMCIUILTHHE CTABUTCS IO UTOTaM PabOThI 00YJaIONIEToCcs B TCUCHUE CEMECTPa, BRIPAKCHHBIM B BHJIE BBITIOJTHEHHS
KOHTPOJIBHBIX paboT, paboThl Ha KOJUIOKBUYMaX, BBITTOJTHEHHUS W 3allIUTHI TA00PATOPHBIX padoT.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHbBI (MOAYJIS)

7.1 PexomeHnayemasi iuTepatypa

7.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTEIH 3arnaBue WznarenscTBo, oA
JI1.1 |Pocun U. B., Tomuna | OOmas n Heopranndeckas xumus. CoBpeMEeHHBIN Kypc: YaeOHoe Mockga: M3narenscTBo
JL . nocobue it 6akamaBpoB IOpaiir, 2016
JI1.2 | I'nunka Huxonai 3agaun ¥ ynpakHeHUs 1Mo o0Iel XUMUH: yaed. mocobue Mocksa: Unterpai-
JleonnmoBuu IIpecc, 2001
7.1.2. JlonoJiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTABUTEIIH 3arnaBue UznarenscTBO, roj
JI2.1 | SIpocnaBuesa AHHa Xumust: 1abapoTOPHBINA NPAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 Ilepeuenn pecypcoB HH(POPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"
31 | KoHCIeKT JeKIuii o o0meil XuMun
32 | O6pazoBarenbubiii noptan CI'YBT. DnexktponHnsiii kypc "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIUHbBI (MOAYJIS)
Hasuauenune Ob6opynoBaHue
YueOHast AyAUTOPHSA i | AyautopHast gocka; Kommiuekt yue6Hoit mebenn; KoMIUIeKTbl XUMUYECKOH MOCYAbl U PEaKTHBOB
MPOBEICHHS TPYIITOBBIX U | JUTS IPOBENICHUST XUMHYECKOT0 IPaKTHKyMa; BITsDKHOIM nmikad
WHIBHAAYaTbHBIX KOHCYIbTaNi
YuebHas ayJAUTOpHS quis | AynutopHas nocka; KomrurekT ydeOHOM MeOenn; 6 KOMIUICKTOB Ui J1a0OpaTOpHON paboTHI IO

NPOBEJCHHUS TEKYIIET0 KOHTPOJI
U IPOMEXYTOYHOI aTTeCcTalun

OTIPENIEIEHUIO JKECTKOCTH BOABI (LITAaTUBBI C MpOOMpPKaMu, HaOOp XMMHUYECKHUX pPEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH pabOoThI IO ONPEJEICHHUIO 3IEKTPOIPOBOAHBIX PACTBOPOB COJNEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITaTHBEI C TPOOMPKAMH, 3JIEKTPOIBl H3MEPUTEIBHEIE,
JNMEKTPOABI CPaBHEHHUs); 6 KOMIIIEKTOB AT J1abopaTopHOil paboTBI MO  OHpENeNICHHIO
HNOHOOOMEHHBIX peakiuil (IITaTHBBI ¢ MPOOUpKaMH, Habop peakTHBOB, pH-Merpsl); BeITsDKHON
mkad

YaebHas ayAUTOpUS quis | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynsTumenuitHoe o0opymoBaHHE: IPOEKTOP
IIPOBEIEHUS TPYIIOBBIX u | (cTaMOHapHBIN), 3KpaH (cTanuoHapHsIi), ITK (mepeHocHOi)

WHIVBHIYaTbHBIX KOHCYIbTAlUI

[Tomemenue s | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., nomkirodeHHBIX K cetd "UHTepHer' w
CaMOCTOSITETLHON paboThI | 00ecreunBaOIIX ~ JAOCTYIl B OJJNEKTPOHHYIO  HH()OPMAIIMOHHO-00pa30BaTeNbHYI0  Cpeay
00y4JaroITIXCS YHuBepcurera.




