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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Ienpro QUCHUIUIMHEI IBIETCS oOecneueHne 6a30BOro ypoBHS 3HAHUH W YMEHHH, HCOOXOIUMBIX AT 00ecIIeueHUs
CHOCOOHOCTH UCIIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(YECCHOHANBHOMN JIESITeIbHOCTU

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1

TpeGoBaHus K NpeABAPUTEIbLHOI HOATOTOBKE 00y4alOLIerocs:

2.2

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

221

Marepuanoseaenue. TeXHOI0IUs KOHCTPYKLIMOHHBIX MAaTEPUAIIOB

222

dusuka

223

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

224

COHpOTI/IBJ'IeHI/Ie MaTcpuajoB

225

TeOpCTI/I‘IeCKaSI MCEXaHHKa

226

TeopeTudyeckre OCHOBBI AIEKTPOTEXHUKH

227

I'mnpomexanuka

22.8

Jletanu MaluH U OCHOBBI KOHCTPYHPOBaHUS

229

OOmast >JIEKTPOTEXHUKA U DIICKTPOHHUKA

2.2.10

TGOpI/Iﬂ MCXaHHU3MOB MAalllH

22.11

Texnuueckas TEPMOJUHAMHUKA U TCIUIONECpEada

2.2.12

Cy,[lOBbIe BCIIOMOT'aTCJIBbHBIC MCXAaHU3MBbI, CUCTEMBI 1 yCTpOﬁCTBa

2.2.13

IInaBaTenbHas

2.2.14

Cy,Z[OBI)Ie KOTCJIBHBIC U TAPOIPONU3BOAAIINE YCTAHOBKU

2.2.15

OnexTpoodopynoBaHHe CyIOB

2.2.16

Cy}lOBBIe JABUT'AaTCJIM BHYTPEHHET'O CTOPaHUs

22.17

CynoBble TypOOMAIITHHEI

2.2.18

Cy,E[OBLIC XOJIOAWJIbHBIC YCTAHOBKU U CUCTEMblI KOHAUIIMOHUPOBAHUA BO3yXa

2.2.19

TexHOMOrUsA TEXHUYECKOTO 00CITY’)KUBAHUS U PEMOHTA CY/IOB

2.2.20

(OCHOBBI aBTOMATHUKHU 1 TECOPUU YIPABJICHUA TEXHUICCKUMHU CUCTEMaAMU

2.2.21

MarepuanoBenenue. TeXHONIOTHS KOHCTPYKIIMOHHBIX MaTepHAIOB

2222

MeTpOJ'IOFI/Iﬂ, CTaHaapTHU3alus 1 CCpTI/I(bI/IKaI_[I/IH

2223

O3HaKOMHTEIIbHAS IMpaKTUKa

2224

TeopeTquCKa;{ MCEXaHHKa

2.2.25

TeopeTudyecKre OCHOBBI AIEKTPOTEXHUKH

2.2.26

dusuka

2.2.27

OO0mast 37eKTPOTEXHUKA U SIEKTPOHUKA

2.2.28

ComnpoTtusieHne MaTepUaIoB

2.2.29

TGOpI/Iﬂ MCXaHHU3MOB U MalllMH

2.2.30

Texnuueckas TEPMOJUHAMHUKA U TCIUIONEpEaada

2231

I'mnpomexanuka

2.2.32

Jerany MaluH U OCHOBBI KOHCTPYHPOBaHUS

2.2.33

Cy,Z[OBI)Ie BCIIOMOT'aTCIIbHBIC MCXaHU3MBbI, CUCTCMBI U yCTpOﬁCTBa

2.2.34

Cyz[osme KOTCJIIBHBIC U TAPONIPONU3BOAANINE YCTAHOBKU

2235

Cy}I[OBBIe XO0JIOAWJIbHBIC YCTAHOBKH U CUCTEMblI KOHAUITUOHUPOBAHWS BO3AyXa

2.2.36

DnekTpoodopynoBaHHE CYIOB

2.2.37

OCHOBBI aBTOMATHUKH 1 TCOPUHN YHIPABJICHUA TCXHUYCCKUMU CUCTEMaMU

2.2.38

CynoBble ABUTATEIH BHYTPEHHETO CrOpaHUs

2.2.39

Cynossle TypOOMAIIHEI

2.2.40

TexHOIOTrus TEXHHIECKOTO 06CJ'Iy)KI/IBaHI/I$I 1 pEMOHTA CYJ10B

3. KOMIETEHIIMA OBYYAIOIMETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJYJIS)




OIIK-2: Cnioco6eH NpUMEHATh eCTeCTBEHHOHAYYHbIE 1 001leMHKCHEePHbIe 3HAHNS, AHAJIMTHYECKHE METO/AbI B
npodgeccHoHAILHOI 1eITeIbHOCTH

OIIK-2.1: I/ICHOHLBYCT OCHOBHBIC 3aKOHbBI €CTECCTBECHHOHAYYHbIX JUCHHUIIIINH, CBA3aHHBIC C HpO(I)CCCI/IOHaHLHOﬁ JCATCIbHOCTBIO

| OIIK-3: Cnocoben MPOBO/IUTH U3MEPEHUSA U l-laﬁJ'llO)Iel—lPlﬂ, OﬁpaﬁaTblBaTb U NPEeACTABJATH IKCIICPUMEHTAJIbHbIC TaHHbIE

OIIK-3.1: Micnonb3yeT OCHOBHBIE METOIBI M CPEIICTBA IIPOBECHNUS SKCIIEPUMEHTAIBHBIX HCCIICIOBAHNH, CHCTEMBI CTaHIAPTH3AIIH
U cepTHUKAIIH

B pe3yiibTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyllaloumﬁcn JOJIZKCH

3.1 (3HaTh:

3.1.1 [ OcHOBHBIE 3aKOHBI OPTaHUYIECKON M HEOPTaHHUECKOH XUMHH; KJIACCU(HKAIIIO U CBOHCTBA XMMUYECKHX JIEMEHTOB,
BEILIECTB U COETUHEHNH, UX Ha3HAUYeHHE U 00JIaCTH IPUMEHEHHUS.

3.2 | YMeTh:

3.2.1 | Ucnionb30BaTh OCHOBHBIE DJIEMEHTAPHBIE METOJIBI XMMUYECKOTO UCCIICOBAHMUS BEILIECTB U COSTMHEHUH.

3.3 | Bnagersn:

3.3.1 | CrtocoOGHOCTBIO BHIITOIHEHHST OCHOBHBIX XMMHYECKHUX JTa00PAaTOPHBIX OIleparnuii.

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bun HaumeHoBaHMe pa3fesioB H TeM /BH/I 3aHATHS/ Cemectp | Yacos | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Pazpen | Paspen 1. O6mas xumus

Jlek OO01m1He 3aKOHBI XUMHH. X UMHYECKasi TSPMOTUHAMUKA ¥ KHHETHKA /JIek/ 1 2 JIT.1 0
€]

J1ab CKopocTh XUMUYECKOH peakmnuu /J1ab/ 1 2 JI.1J11.2 0
32

Jlex OKUCIUTENHHO-BOCCTAHOBUTENIbHBIE peaki. OCHOBBI 1 2 JI.1J11.2 0
anekerpoxumun /JIex/ 22

JIa6 OKHUCIIUTETFHO-BOCCTAHOBUTEINIbHBIE peakiyn /J1ad/ 1 2 JI1.2J12.1 0
32

J1ab Kopposus meramnos /J1ab/ 1 2 JI1.1 0

J1.2J12.1

32

Cp IMonroToBka k tabopatopHbIM padotam /Cp/ 1 30 0

Cp Hrorosoe TectupoBanue /Cp/ 1 66 0

HKP 3amiura JlabopaTtopHbix padot /MKP/ 1 2 JIL.1J11.2 0
31

5. COJEP’KAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen "O6mas xumus"

Jlexmust "OcHOBHBIE 3aKOHBI XUMUN"

OCHOBHBIE IIEJIH U 33/1a4H JUCITUTLTAHBI, €€ CTPYKTYpa U CBSI3b C AUCIUILTUHAMY B OOIIECH CHCTEME IMOATOTOBKH CIICIUATUCTA.
®dyHIaMEeHTaIbHBIE 3aKOHOMEPHOCTH XUMHUH KaK TEOPETUIECKON OCHOBBI HOBBIX HAYKOEMKHX TEXHOJIOTHI. OCHOBHBIE
CTeXHOMETpHUYCCKUE 3aKOHbI. OCHOBHBIC HAMPABJICHHUS TEXHUYECKOT0 IPOrpecca B OTPACIIH.

Jlexuus "Ctpoenue Bemiectna”
Crpoenne aroma. KBanToBbIe unicia. Pacripenenenue 31eKTpOHOB [0 YPOBHAM U MOAYPOBHAM. BiusiHue CBOHCTB XUMUYECKOTO
9JICMEHTA B 3aBUCUMOCTH OT €T0 JIEKTPOHHOIN KOH(PUTYpaLH.

Jlexuus "Tlepuonnyeckuii 3akon /{.11.Menneneena".
CTpyKTypa nepuoan4eckoil cucreMsl. IlepuognyHOCTh H3MEHEHUsI CBOMCTB XMMUYECKUX IEMEHTOB U UX COEANHEHHH.

Jlexmus " Xumudeckas CBS3b".
OcHOBHBIE CBOIiCTBa XUMHUYECKOH CBsi3U. KoBaneHTHast xumudeckas cBsi3b. [lonmspHocTh cBsi3u. HaceimaemocTs. HanpaBneHHOCTS.
Wonnas cBs3b. Kpucransl. Meraumyeckas cBsizb. BogopoHas cBsi3b. BaH-I1ep-BaaabCoBO B3aUMOJICHCTBIE MOJIEKYIT. BiusiHue




THIIa XUMHYECKOU CBS3H Ha (1)I/I3I/IKO-XI/IMI/I‘-IQCKI/IG CBOMCTBa BCIICCTB.

Jlexuus "Xumuueckas TepMOAMHAMHUKA"

DHepreTrka XUMUYECKUX TporieccoB. [ToHsITHE TepMOAMHAMIUECKON crcTeMbl. Bupl cuctem. TepMoauHaMUUecKue napaMeTpol
cucrembl. Knaccudukanus TepMoinHaMUYECKHUX MpolieccoB. BHyTpeHHss sHeprus U oHTanbnus. Termnossie 3hdeKTs u ux
WCTIOJIb30BaHUE B XUMHUYECKON TEXHOJIOTHH. DHTponus. DHeprus ['nooca. OCHOBHbBIC 3aKOHBI TEPMOIMHAMHKH.

Jlexnms "XuMmuyeckast KHHETHKA"

CKOpOCTh XUMUUECKUX peakuuil CKOpOCTh XUMUUYECKUX PEaKUii B TOMO- U FeTePOreHHbIX cucreMax. dakTopel, BIUAIOIIKE HA
ckopocTh peakuuid. Teopust Appennyca. Karanuzatopsl. [OMOreHHBI ¥ reTepOreHHBIN KaTaan3. 3aKOH ASHCTBYIOLIUX MAcC s
HeoOpaTuMeIx peakiuid. [Ipasuna Baunt-I'odda. Xumuaeckoe u pa3oBoe paBHOBecHE

ITonstue 06 0OpaTUMBIX U HEOOPATUMBIX PEAKLMAX. XUMUYECKOE paBHOBECHE. 3aKOH JAEHCTBYIOLIUX MaCC sl 00paTUMBIX
peakuii. dakTopsl, BIUAOINE HA XUMUUYeckoe paBHoBecHe. [Ipunnun Jle [larenbe.

Jlexuust "PacTBOpEI 1 HX cBOMCTBA"

Knaccugukanus pactBopoB. CriocoOb! BRIpaXEHHSI KOHIIGHTPALUH PACTBOpa. PACTBOPBI HEANEKTPOIUTOB K MX KOJUIUTATHBHBIC
cBolicTBa. 3akoH pa3daBieHuss OcTBaybaa. TeopHs AMEKTPOITUTHICCKON Aucconuanuy. CTereHb U KOHCTaHTa JUCCOITUAIINH.
Cra0ble U CHUIBHBIE NIEKTPONUTEL. CBONHCTBA PACTBOPOB ICKTPOIUTOB.

Jlexuus "MonHno-oOMeHHbIe peakuuu. [ uaponus coneir”
Honnoe npoussenenue Bojbl. Bonopoauslii nokasarens. MuaukaTopsl. OCHOBHBIE TUIIBI THApoau3a conell. Onpenenenue pH B
kaxjoM turne. CreneHs ruponansa. GakTopsl, BIUAIONNE Ha IPOLEcC THAPOIU3a.

Jlexmust "OKHCIATENFHO-BOCCTaHOBHTENBHBIE peakiuu (OBP)".

OcHOBHbIE MOHATHUSA JaHHBIX peakiuil. CteneHp okucieHus. OKUCINUTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA 3JIEMEHTOB U UX
coenunenuil. [IpaBuiio snekrpoHHoro Oananca. Ypasuuanus OBP MeTonamu 31eKTpOHHOTO U HOHHO-DJIEKTPOHHOTO OajaHca.
PasznoBunnoctu OBP. Baxkneiiue oKucIuTenu 1 BOCCTaHOBUTENU. OKUCIUTENIBHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTh
XUMHUYECKHUX 3JIEMEHTOB.

Jlexuus "OCHOBBI AEKTPOXUMHUN"

[ToHsITHE AMEKTPOXUMUYECKON CUCTEMBL. Bubl ccTeM. DJIeKTPOAHBIN MOTEHIMAN MeTallIa. DIEKTPOXUMHUYUECKUN PsiJT
HanpspkeHull. CBoiicTBa psAa aKTUBHOCTU. XUMHUUECKUE UCTOYHUKHU DIIEKTPUUECKOro ToKa. I'anbBannueckuil snement. Ilpunnun
pabotsl. Pacyer DJIC. DnekTpoan3 BOAHBIX pAaCTBOPOB U €ro 3aKoHOMepHOCTH. Koppo3ust MeTansioB. 3amuTa MEeTauioB OT
KOppo3uu. AKKyMyJsSTOpbl. Buzpl. [IpuHiun paGoTsl.

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosHeHbie U 3aLIUIIEHHBIE 1a00paTopHbIe pabOThI
BrInosTHEHHBIE 1 3a4TEHHBIE KOHTPOJIbHBIC PaOOTHI
3auer no AUCUUIIUHE

6.2. TeMbl NHCBMEHHBIX PadoT

He mpemgycMOTpeHbI y4eOHBIM IIITaHOM.

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

3amgaHus U1 OLEHKH C(OPMUPOBAHHOCTH KOMITCTEHIUIL:

KOMIIETEHIU S OITK-2 CriocobeH NpUMEeHsTh €CTECTBEHHOHAYUHbIE B O0IIeNH)KEHEPHbIE 3HAHUSI, aHATTUTHYECKUE METOIbI B
npoecCHOHANIBHOHN e TeIbHOCTH

3aKphITEIE BOIPOCH

1. Macca 10 1 O2 (n.y.) paBHa

*14,28 T

28,56

4285t

57,131

2. ITnoTHOCTS ra3a no Bo3ayxy 1,52. OTHOcHTeNbHAsA MONEKYNIpHAs Macca ra3a
32

64

*44

88

3. Kucnopona maccoit 6 T ipu t = 20 0C u naBennn 98 xlla 3annmaer oobeM:
46 n

*4.65 1

46 xy0.M

0,46 xy6. M

4. T'uapokcocons 3To:




NaHSO4

Na2S

*(CuOH)2CO03

Na2C204

5. J1nst pactBOpeHus: MeTaiia Maccoit 16,86 r motpeboBanack cepHas Kuciora maccoid 14,7 r. MonspHast Macca S9KBUBaJIeHTa
MeTaJlIa paBHA, I/MOJIb.

*56

2,5

1124

51

6. B cucreme N2(t) + 3H2(1) = 2NH3(r) sHTpOmIHS. ..

YBEIMYUBAETCS

*yMEHBIIACTCS

0CTaeTCs HEM3MEHHOU

CHauaJla yMEHBIIIAeTCsI, 3aTeM yBEINYUBACTCS

7. B kakoM U3 (a30BbIX MPEBPaIICHUN SHTPOIHS YMECHBIIACTCS:
HCTIapeHNe BOJBI

* 3aMep3aHue BOJbI

TasHUE JbJA

BO3IOHKa Hoza

8. TepmoanHaMuUecKas (DYHKIHUS, YIUTHIBAIOIIAS TETTIOCOACPKAHUE CHCTEMBI
SHTPOIHS

*9HTAIIBIHS

sHeprus ' mbbeca

sHeprus ['enpmronbua

9. Kak u3menuTtcst ckopocth peakiuu A2(r) + B2(r) — 2AB(T), eciu KOHIEHTPAlMK HCXOIHBIX BEIIECTB YBEJIHUYHUTD B 3 paza:
HE U3MEHUTCA

BO3pacTeT B 3 pasza

BO3pacTeT B 6 pa3

*Bo3pacTeT B 9 pas

10. Bo ckosbKO pa3 U3MEHUTCSI CKOPOCTb PEAKLUH, €ClI TeMuepaTypy yBeanuuts ¢ 30 1o 70 rpagycos? TemneparypHbli
K03(¢unueHT paseH 3

162 paza

*81 pa3

324 paza

21 pa3

11. YcTaHoBuTEe COOTBETCTBHE Kilacca coeauneHust popmyne K2S04:
Oxkcup

OcHoBaHue

Kucnora

*Conb

12. BemecTBa pacTBOPHI U pacIlIaBbl, KOTOPLIE IPOBOIAT NEKTPUUECKUNA TOK, HA3BIBAKOTCS:
DnexTpogamu

*DICKTPOTUTAMHU

DeKTpoIu3epaMu

MHepTHBIMU IPOBOTHUKAMH

13. DnexTponHas koHpurypauus aroma docdopa:

1522s22p63s23p5

1522522p63s23p64s2

*1522522p63s23p3

1522s22p63s2

14. Eciiu popMyria BOJIOPOJHOTO COSTUHEHNUS 3JIEMEHTA TIIaBHOU moarpymnisl DH4, To GopMyna BeICIIEro OKchaa:
20

*202

203

3205

15. OkucnuteneM u BOCCTAHOBHUTEIEM B TAHHOH PEaKIUuU SBIISIOTCS:
FeCl2 + KMnO4 + HC1 => FeCl3 + CI2 + MnCI2 + KCl + H20

Fe — oxucnuTens, Mn - BOcCTaHOBUTEINb

*Mn - okucnurenb, Fe - BOCCTaHOBUTEIb

O - okucaurenb, K — BoccraHOBUTENH

Cl - oxucnurens, Fe — BoccTaHOBUTETH

OTKpBITEIE BOIIPOCHI

1. YpaBHsiiiTe METOIOM 3JIEKTPOHHOTO OanaHca. Haliaure cyMmMy K03 HUITHEHTOB

KJ + K2Cr207 + H2S0O4 — J2 + Cr2(S04)3 + K2S0O4 + H20

Ortser: 35

2. YpaBHsiiTe METOJIOM AJIEKTPOHHOTO OanaHca. Haliaure ko3¢ uIMeHT nepe BOCCTaHOBUTENIEM




Ca+ HNO3 — Ca(NO3)2 + NH4NO3 + H20

Ortser: 4

3. Paccuuraiite cTeneHb okuciaeHus yriaepona B Mosekyine C2HSOH
(OTBET 3amUIIMTE LENbIM YHCIOM YUUTHIBASI 3HAK +/-)

Ortser: -2

4. PaccunTaiite MOIsIpHYIO Maccy SKkBuBasieHTa coeannenus: FeCl3 3amuimmre oTBET, OKpPYIiMB O LEIOT0 r/MOIb
Ortsert: 54

5. IIpu B3aumozeiicTBum 6,3 T xene3a ¢ cepoil Beraenunocs 11.34 x/x Terna. OHTansnus odpazoBaHus cynabduaa sxenesa FeS
paBHa (OTBET OKPYIIIUTH JI0 JECSTHIX): kJx/Monb

Ortser: -100,8

6. 280 M 0,5 M pacTBOpa a30THOH KHCIOTHI coaepkut HNO3

Ortsert: 8,821

7. Yemy paBHO ocMoTHueckoe aasneHue 0,5 M pactBopa ritokozsl CoOH1206 npu 25 0C?

Otsert: 1,24 MIla

8. Uemy paBHO naBlieHHE HachImeHHoro napa Hax 10% pactBopom xapbamuna CO(NH2)2 npu 100 0C? (oTBET OKpyrIIUTE 10
LEJTBIX )

Ortsert: 98 klla

9. B paguarop aBToMOOWIS HAMWIIA 9 JT BOJIBI U TOOABIUTH 2 JT METHIIOBOTO criipTa (1oTHOCTH 0,8 r/mi). [Tpu kakoit MUHHMaTBHOM
TeMIepaType MOKHO OCTaBUTh aBTOMOOMJIb Ha OTKPBITOM BO3/yXe, He 00sICh, UTO )KHUIKOCTh B paguarope 3amepaneT? OTBeT
(OKpYIIIHUTE 10 TETBIX, 3aMcaTh 0e3 IpoOeIIoB):

Ortser: -10

10. KaxoBa koH1eHTparus noHoB Hatpus B 0,1 M pactBope NaCl, ecnu cuurats AUCCONMALNIO TOTHOH

Otser: 0,1 Moab/1

11. KoncranTa nuccounanuu azoructoit kuciotsl HNO2 pasna 5 « 10—4. Beruncnuts crenens aucconuanuu B 0,05H pactBope.
Otset: 10%

12. B cocyn, conepxanuii pactBop 160 r CuSO4, momecTuin XeIe3Hyl0 IIaCTHHKY Maccoi 56 T.

ITpu 3TOM BBIIENNIOCH rpaMMOB MeJH. (3aIHIIATE YHCIO C TOYHOCTHIO JIO IIEJIBIX)

Otsert: 64

13. CranmapTHBIi JIEKTPOAHBIN oTeHnran Hukens -0,25 B, a kobansTta -0,28 B. KoTopbIil 13 METauIoB BEICTYIUT aHOZOM B
JIAaHHOM TaJIbBaHUYECKOH nape?

OTBeT: KOOATBT

14. Kaxas macca riHKa (B rpaMMax ) BBIISITUTCS HA KaToJe IPH IeKTpoian3e pacTBopa ZnSO4 B TeueHue 1 gaca mpu cuie Toka 4
A? (0TBET OKPYTJIHTH 0 NECSTHIX)

Ortger: 4,9

15. Tlpy moHMWKEHUHN TeMIEpaTypbl PABHOBECHE CMEIIAETCS B CTOPOHY peaxkuun

OTBeT: IK30TePMUIECKOI

KOMIIETEHIIMA OIIK-3 CriocobeH mpoBOIUTE H3MEPEHHS U HaOmMoaeHNs, 00pabaThIBaTh U MPEACTABIIATH SKCIEPHMEHTAIBHEIC
JJaHHbIE

3aKphIThIE BOIPOCHI

1. O6bem, 3aanmaemsrit O2 maccoit 20 T (H.y.) paBeH

1,41

*14 n

140 n

281

2. ITnotHoCcTh Okcupa cepsl (IV) mo kucnopoxy

1,5

4

*2

3

3. O6bvem 80 r O2 npu t =20 0C u naBnennn 101,45 xI1a pasen:
*60 1

1200 xy0.m

120 n

60 xy0. M

4. MaprasroBoit kucinore HMnO4 cooTBEeTCTBYeT OKCHI:
MnO2

* Mn207

MnO3

MnO

5. Ilpu cropannu 1,8 T TpexBaJeHTHOr0 MeTasuIa OblIo noirydeHo 3,4 T ero okcuaa. OnpeaennTe OTHOCUTEIBHYIO aTOMHYIO Maccy
Meramia

*27

2,5

112,4

5,1




6. B cucreme CO2 (1) + C (k) = 2CO (T) 2HTpOMHS. ..
*yYBEITMIMBACTCS

YMEHBIIACTCS

0CTaeTCsA HEM3MEHHOU

CHayaJla YMEHBIIIAeTCsl, 3aTeM YBEINYUBACTCS

7. CaMOIIpOU3BOJILHOE MIPOTEKAHUE PEAKIIMH BO3MOXKHO, KOTJa. ..
AH>0

*AG<0

AS>0

AH<0

8. Vcxonas u3 3Haka AG cieayromux peakiui cenaiTe BBIBOJ O TOM, KaKHe CTETIEHN OKUCIICHHS 00Jiee XapaKTEepHBI Il CBHHIA U
0JI0Ba:

PbO2(x) + Pb(x) = 2 PbO(x); AG<0

SnO2(k) + Sn(x) = 2 SnO(x); AG>0

s Pb +2, ns Sn +2

*msa Pb +2, mia Sn +4

st Pb +4, s Sn +2

st Pb +4, nins Sn +4

9. Bo ckosbko pa3 yBenuuuTcs ckopocTh peakimu 2SO2(r) + O2(r) — 2SO3(r)
[Ipu yBenuuenun konnenrpanuu SO2 B 3 pasa:

3

6

*9

18

10. Ipu noeimennn Temnepatypst oT 10 0C mo 80 0C mpu TemmepaTypHOM KO3 GHUIMEHTE PABHOM 2, CKOPOCTh PEaKINH
YBEIMYUBAETCH B. ..

64 paza

*128 pa3

32 pa3a

256 pas

11. YcraHOBHTE COOTBETCTBHE Kiacca coenuHenus popmyne H2SO4:
Oxkeup

OcHoBaHue

*Kucnora

Conb

12. B ranpBaHMYECKOM 3JIEMEHTE U JEKTPOJIM3EPE Ha aHO/AE POTEKALT:
*[Ipouecc OKUCIICHHS

ITpouecc morHOTO OOMEHA

IIpouecc o6pa3zoBaHms KHCIOpOIa

IIpouecc BoccTaHOBIIEHUS

13. DnekTpoHHAs KOH(GUTYpaIUs aToMa KaJus:

1522522p63s23p5

*1522522p63s23p64s1

1522s22p63s23p3

1522s22p63s2

14. I1onoKUTENBbHBIN KaTaIN3aTOP B XUMUUECKOH PeaKLIUu:
*YMeHbLIaeT YHEPTUI0 aKTUBAIMU

VYBenu4yuBaeT TeIoBor 3h(heKT peakun

CMemaer XUMHYECKOE paBHOBECHE

YBenu4uuBaeT SHEPTHUi0 aKTUBALINU

15. ®opmyna ass pacuera BenuuuHbl pH:

pH=[H+]

*pH=-Ig[H+]

pH=-[H+]

pH=-In[H+]

OTKpBITEIE BOIIPOCHI

1. YpaBHsiiiTe METOIOM JIEKTPOHHOTO OanaHca. Haliaure cyMmMy K03 GUITHEHTOB

Ca+ HNO3 — Ca(NO3)2 + NH4NO3 + H20

Ortser: 22

2. YpaBHsiiTe METOJIOM JIEKTPOHHOr0 OanaHca. Haliaure ko uIMeHT nepes OKucIuTeneMm

KJ +K2Cr207 + H2S04 — J2 + Cr2(S04)3 + K2S04 + H20

Ortser: 1

3. PaccumnraiiTe cTeneHb OKUCICHUS a30Ta B Mojaekyne NH2 - NH2

(OTBeT 3amUIIMTE IIENBIM YHCIIOM YUUTHIBast 3HAK +/-)

Orser: -2

4. Ha HeliTpanu3anuio KUciaoTel Maccoil 2,45 r uaer 2,00 r runpokcuaa Hatpust. MonspHas Macca S5KBUBAJIEHTa KUCJIOThI PaBHA
r/MOJb




Otsert: 49

5. BoccranoBnenue Fe203 Bo1opo1oM NpOTEKAET 110 yPaBHEHUIO

Fe203 (x)+ H2 (1) = Fe(x) + H20(r) AH = +966 xJlx/Moms, AS = 1387 I)x/mMonsK. BoccTaHoBIeHNE HauHETCS TIPU TEMITEpaType
(OTBET OKPYIINUTH O IEJIOTO YNCIA): K.

Otsert: 697

6. OcMoTHYECKOE JIaBIeHUE pacTBopa, coaepxamiero 1 . 18,4 r rmumnepuna (M = 92 r/mois) nipu 10 0C, R = 0,082 n.atm/K.M0u1b:
OtBet: 4,64 at™

7. CKoIBbKO MOJIeH HEANEKTPOINTA JOJKEH CoJepkaTh | JI pacTBOpa, 4TOOBI ero ocMoTH4eckoe Aainerue npu 25 0C 66110 paBHO
2,47 xIla (OTBET OKPYTJIUTE O THICSYHBIX)

Otsert: 0,001

8. Ha ckombKo TpagycoB HOBBICHTCS TeMIIepaTypa KumeHus Boasl, ecan B 100 T Bogsl pacTBoputs 9 r rimroxo3st COH1206 (oTBeT
OKpYIJIUTE JI0 COTHIX)

Ortser: 0,26

9. Ilpu pactBopern 3,24 r cepsl B 40 r OeH301a TeMIepaTypa KuneHus mocieanero nossicuinacsk Ha 0,81 K (E(6er3oma) = 2,56).
3HAUUT, MOJIEKYJIA CEPBI B PACTBOPE COCTOUT U3 (yKa3aTh YHUCIOM)

OrtBer: 8

10. KakoBa xonuenTpauus nonos HaTpus B 0,011 pactBope Na2SO4, ecnu cuuTaTh TUCCOLUAIUIO TTOTHOM

Otset: 0,02 MoJB/1

11. BoIYMCIUTE KOHCTAHTY TUCCOLMALIMH YTOJIbHOM KHCIOTHI 10 MEPBOM CTYNEHHU, €CIIH CTEeTeHb Tuccolanuu pasaa 1,73 « 10—3,
a MOJIIpHasl KOHIIEHTpaIus dkBuBaneHTa 0,1 Mosb/i1. OTBET OKPYIIUTH 10 IenbIx__ ¢ 10—7

OrtseT: 3

12. Macca pryTu, BelIeIUBIIEHCS IPH OIyCKaHUU MEeIHOM MmnaTuHb! Maccoit 200 T B pactBop HuTparta prytH (II),
coziep KaIuii 2 MOJIb COJIM paBHa rpaMMOB (OTBET OKPYIJIUTE JI0 LEJIBIX)

Ortser: 402

13. CranmapTHBI dNIEKTPOAHBIN oTeHInan Hukens -0,25 B, a kobanbta -0,28 B. KoTopblii n3 MeTaioB BEICTYIHT KaTOAOM B
JIAaHHOM rajbBaHUYECKOl mape?

OTBeT: HUKEINb

14. Beruucnure 3KBUBAJICHTHYIO MacCy MeTalljia, 3Hast, YTO TP AJIEKTPOJIU3E PACTBOPA COJIM 3TOTO MeTajuia 3arpadeno 36187,5 Kn
9JIEKTPUUECTBA M HA KaTO/e BBIACTHIOCH 12 I MeTama. (OTBET OKPYIIUTD A0 IEJbIX)

Orsert: 32

15. ITpu yBenmMueHNH JaBICHUS PABHOBECHE CMEIIACTCS B CTOPOHY 00pa30BaHUs 00BeMa ra3000pa3HbIX
MOJIEKYIT

OTBeT: MEHBIIIETO

TuroBsle BOIPOCH! K MOATOTOBKE 3aIIUTHI IAOOPATOPHBIX PabOT MO TUCLUIIIIHE

L. OCHOBHBIE 3aKOHBI XUMHH. 3aKOH COXPAHEHUSI MAcChl BELIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOrajipo U €ro
CleACTBUS. 3aKOH 3KBUBAJIEHTOB. ONpeieeHne SKBUBAJIEHTHBIX MacC IPOCTHIX U CJIOKHBIX BEIIECTB.

2. Teopun crpoenus atoma Pesepdopra u bopa. CocraB aroma. OTHOCHTENIBHAS aTOMHAsE Macca 3JIEMEHTa.

3. KBanToBble uncrna.

4. Pacnipenienenne 31eKTPOHOB MO SHEPreTHYECKUM YPOBHAM M noaypoBHaM. IIpunnun Ilaymu. Ipasuno Xynaa. IIpasuio
Kneukosckoro.

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

6. Ieproauueckuit 3akoH. CTpyKkTypa mepuoguueckoil cuctemsl. [IoHsTHe 0 rpynmax, MoArpynnax M nepuojax.

HepI/IO,ZII/IquKOC W3MCHCHUE CBOMCTB XUMHYECCKHX DJICMCHTOB B Tpyniax v nepuoaax: 3apsaq saapa; paanyc atoMa; SHEprusa
HNOHU3AINHU; DHEPTHUA CPOJACTBA K DJICKTPOHY; DJICKTPOOTPHUIATEIIbHOCTD, OKUCIUTCIbHO-BOCCTAHOBUTECIIBHBIC CBOMCTBA.

7. [lonsaTre o BHyTpeHHel 3Hepruu cuctemsl. [lepBblil 3aK0H TepMOAMHAMUKH. Ero npumeHeHue [uisi H30XOPHBIX U
M300apHBIX IIPOLECCOB.

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

9. ITonsiTue 06 sHTpoOnMuU. BTopoil u TpeTuit 3akoHbl TepMoauHaMuku. CTaHIapTHas SHTponus BemecTsa. Pacyer
W3MEHEHHS SHTPOIINU CHCTEMBI.

10. INousaTne 06 n300apHO - M30TepMUUECKOM HoTeHIaite. OCHOBHOE ypaBHEHHE TEPMOAWHAMHUKH. Y CIOBHS BO3MOXKHOCTH
npoTekaHus npouecca. Pacuer usmenenust ceo0oiHoi sneprun ['n6oca.

1. Xumunueckass kKuHeTHKa. CKOpOCTh XMMHUYECKOH pPeakMu B TOMOTEHHON M FeTepOreHHoN cucreMax. 3aBUCUMOCTh
CKOPOCTH XMMHYECKOH PEaKINH OT KOHIEHTPAIH. PU3MIeCKHil CMBICT KOHCTAHTBI CKOPOCTH XHMHYECKOH PeakIvy.

12. BnusHue TemmepaTypsl Ha CKOpPOCTh XxuMuueckoil peakiuu. ITpasuno Bant IN'odda u TemneparypHsril korddurment.
Teopust AppeHuyca. 3aBICUMOCTb CKOPOCTH XUMHUYECKOH PeaKkIMU OT SHEPIUU aKTUBALUH.

13. Karanmnz. OcHOBHBIC TONIOKEHUS TEOPUH KaTaian3a. MexXaHH3M FOMOTEHHOTO M TeTePOTeHHOTO KaTaln3a.

14. INousaTre 00 0OpaTHMBIX PeaKIUIX U XMMHYCCKOM PAaBHOBECHH. 3aKOH JCHCTBYIOIIMX MAacC AJISl OOPATHMBIX CHCTEM.
CBs13b KOHCTaHTBI PABHOBECHSI C TEPMOIMHAMUYECKHUMU (PYHKITHAMHU.

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

16. OOmas xapakTepucTuka pacTBopoB. CIOCOOB! BBIpaK€HHs KOHIICHTpALUil pacTBOPOB.

17. TepmonuHaMuKa IPOLECCOB PACTBOPEHUs. BnusiHue TemmepaTypsl U JAaBI€HHsS Ha paCTBOPUMOCTH BEILECTB.

18. KomnmuratnBHble CBOHCTBA WaealbHBIX pacTBOpoB. 3akoH BauT-T'odda. 3akon Payns wu ero cnenctsus. CriocoObr

OTIpeNIeNIeH s MOJIEKYIISIPHON MacChl paCTBOPEHHOTO BEIECTBA.
19. [Tonsatue 06 s>nexTponurax. Teopus saeKTpoaUTHYECKOH qucconnanuy. OOMUN NPUHLIMI JUCCOLMALIUHN. DIEKTPOIUTHI.




OCHOBHBIE TTOJIOKEHHSI TEOPHU DIIEKTPOTUTHYECKON TUCcorrannu. JAuccounanus KUcioT (0JHO- U MHOTOOCHOBHBIX ), OCHOBAaHHHA
(0JTHO- M MHOTOKHCIIOTHBIX), COJIEH (CpEeHUX, KUCIIBIX, OCHOBHBIX).

20. KomnmuratuBHbIE CBOHCTBAa PACTBOPOB DIIEKTPOIUTOB. M30TOHMUeCKUH Koadduuuent. CteneHs qucconnanyuu. [loHsITHEe 0
CHJIBHBIX U CIIA0BIX DJIEKTPOIUTAX.

21. CnaOsbie anextponuTsl. KoHcranta auccouuanuu. 3akoH pazbasinenus OcTBajibla.

22. CuJIbHBIE JIEKTPOJIUTHI. AKTUBHOCTh HOHOB. [IoHATHE 0 KaXKylleiicsl cTeneHn AUCCOLUaLuy.

23. Nonnoe npoussenenue Boasl. Ilokazatens Bogopona. MHAMKATOPEL.

24. VoHHO-00MEHHBIE PeaKIMU B PACTBOPAaX 3JIEKTPOIHTOB. Y CIOBUS HEOOPATUMOCTH MOHHO-OOMEHHBIX PEaKIIHH.

25. JKectkocth Boapl. BpemenHnast u noctosiaHas. CocoObl yCTpaHCHUS .

26. T'unponus coneii. O6paTuMocTh Tuaponm3a. CteneHs ruapoin3a. KoHcTaHTa ruposm3a. Y CIoBUS YCHICHUS THIPOIIU3a.
T'unponu3 pa3nuuHbIX TUIIOB COJEH.

27. OxucnurensHo-BoccTaHoBUTeNbHBIE peakuuu (OBP). TlonsTHe 0 cTeneHn OKHCICHHUS, OKUCIUTENIX U

BOCCTaHOBUTENAX. BaskHelie OKUCIUTEN U BOCCTAHOBUTEIH.

28. MeToabl cocTaBlIeHUsI YPAaBHEHUM OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiuil. OBP B pasnuuneix cpenax. Tunst OBP.
29. Teopus dMEKTPOIHBIX MOTEHIMATIOB. YpaBHeHre HepHcra. Onpenenenne CTaHIApTHBIX dJEKTPOIHBIX MOTEHIIUATIOB.

Y CTpoiCTBO BOIOPOJHOTO AIEKTPOA. P HanpssKeHUi METalIoB.

30. lanpBaHWYECKHE 3TEMEHTHI. Y CTPOWCTBO M MpHHIUI padoThl. Pacuer DJIC.

31. OIEeKTpoIu3 B pacillaBaX U pacTBOpPax IEKTpoIUTOB. IlocienoBaTeabHOCTh NPOLIECCOB IPOTEKAONINX HA aHOAE U
karofe. 3akoHbl Dapanes. Pacuer 00beMa 1 Macchl BELIECTB, BBIIEIUBIINXCS MIPU deKTponu3e. [IpuMeHeHne 2JeKTpou3a.

32. Koppo3sus meramuioB. Xumudeckas ,3iaeKTpoxumudeckas. CrocoObl 3aIIUTEl METAJUIOB OT KOPPO3HUH.

33. Axxymynstopel. Kucnorusie. [lenounsie. [TpuHImm paGoTsI.

TunoBsle 3a1aHUs MO JUCLUILINHE:

1. PaccunrtaTh 3KBHBaJeHTHBIE Macchl cienyrommx coeaunennii PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacnincartb 37eKTPOHHYIO KOH(UIYpaluio aToMa MapraHiia. YKa3aTh BO3MOKHBIE BAICHTHOCTH M XMMHUYECKHE CBOMCTBA.
OmnucaTb KBAHTOBBIMH YHCIAMH BaJICHTHBIE 3JIEKTPOHBI aTOMa.

3. Paccunrtath TemnoBoi 3pdeKT peakiuu rOpeHus aneTHieHa (H.y.)

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

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

- YBEJIUYUTh TEMIIEPaTypy

- IIOHU3UTh KOHLIEHTPALIMIO BelecTBa B

- MOHU3UTH JABJICHHE B CUCTEME

HaIucaTh BBIPAKEHUE [IJIs1 KOHCTAHThI PAaBHOBECHUS JAHHOUM peakluu.

6. Paccuntars MomspHyro koHueHTpanuio 200 r 20% pactBopa xyopuaa kaneius ([1=1,015 r/mm).
7. Ha ckonbko MOHU3UTHCS AaBleHHE Mapa Haj pacTBopoM mpu 25 °C, cogepkamuM 15 T rmroxossl B 150 r Boxsl. [lapnenue
mapa HaJl YUCTBIM pacTBOpUTeIeM(TIpH TOH e Temreparype) paBHo 26 klla.
8. Hammcars peakim ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 yka3ate pH B KaXaoM cirydae THIPOIH3a.
9. YPOBHATH METOIOM BJIEKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2SO4 = Na2S0O4 + MnSO4 + K2S04 + H20
10. Paccunrtates DJIC ranbBaHUYECKOTO 3JEMEHTA, COCTOSILErO U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpALUU B

pactBopax cooTBeTcTBeHHO [ 1] Monb/n 1 [0,01] Monb/n. YKa3aTe HampaBieHue IBUKEHUE DIEKTPOHOB.

VunuBuayanbHbIC 3aJaHUS:

"OcHoBHBIE 3aKOHBI XUMUHU. CTpoeHHe aToMa. XUMHU4yecKas CBI3b"
"DHepreTrka XUMUYECKHX IIpeBpalieHnn"

"KuneTtrka XUMU4ecKuX peakuuil. XuMuueckoe paBHOBecHe"

"CocraB u cBOHCTBa pacTBOpOB. Peakmuu nonHoro oomena. I'maponus coneit”
"OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU. DICKTPOXUMHUS"

6.4. MeTroauueckue MaTepHuaJibl, ONpee/solye Npoue1ypbl OlleHHBaHUA

Pemenyie THITOBBIX 3aTaHM, TECTOB, 3alIUTa TEOPETHIECKOTO MaTepHaIa Ha JJAOOPATOPHBIX 3aHATHAX.
JlabopaTopHast paboTa CUMTACTCS CAAHHOI, IIPH BHIIIOTHEHHUH CIEAYIONINX YCIOBHH:CTY/ICHT HA Hell IPUCYTCTBOBAJ, BBITOIHHI,
3aIUTHII TEOPETHUYECKUI MaTepuai o JaHHOHW Teme. KoHTposbHas paboTa CYNTaeTCsl BBIIOITHEHHOMN, IPH PEIIEHHH CTYCHTOM
70% 3amaHuii coaepKaUXCs B BapHAHTE.

3adeT 1o JUCIUIUIMHE CTaBUTCS 110 UTOTaM PabOTHI 00yJaromerocs B TEYCHHE CEMECTPa, BEIPAKCHHBIM B BH/IE BHITIOIHCHHUS
KOHTPOJIBHBIX PabOT, pabOThI Ha KOJUIOKBUYMAaX, BBIIIOIIHEHHUS U 3aI[UTHI JJAOOPATOPHBIX padoT.

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

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA

JI1.1 |Pocun U. B., Tomuna |OOmas u Heopranndeckas xumusi. COBpeMEHHBIH Kypc: YaeOHoe Mocksa: U3naTenbcTBo
JI. J. noco6ue i 6akanaBpoB IOpaiiT, 2016




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI1.2 |I'muaka Hukomait 3agaun U ynpakHeHUs o o0Lel XUMHH: yaeb. mocodue Mocksa: Unterpai-
JleonnmoBuu IIpecc, 2001
7.1.2. JlonosHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTABUTEIIH 3arnaBue WznarenscTBO, roj
JI2.1 | SIpocnaBieBa AHHa Xumust: 1abapoTOPHBINA IPAaKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 IlepeyeHb pecypcoB HH(POPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"
D1 | KoHcmekT JeKIuii mo oomieid XuMun
22 | O6pazoBarenbubiii nopran CI'YBT. DnextpoHHbIi kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JACIHUIIJIMHBI (MOAY JIsI)
Hasnauenue O6opynoBaHue
VYueOHas ayIUTOPHS [t | AynutopHast gocka; Kommekt yue6Hoi MebOenn; KoMIiekTsl XUMHYECKOH TOCYIBl U PEaKTHBOB
MPOBEICHUS TPYIIITOBEIX 1 | 715 IPOBEACHUS XUMHIECKOTO TIPAKTUKYMa; BEITSDKHOI mikad
WH/IMBUTyaJbHBIX KOHCYIbTAIAHA
YuebHas ayJUTOpHs quist | AynuropHast nocka; Komrurekt ydeOHOM MeOenu; 6 KOMIUIEKTOB Uit 1a0OpaTOpHON paboTHI Mo

MPOBEACHHNS TEKYIICTO KOHTPOJIA
u l'lpOMe)KyTO‘IHOﬁ aTTeCTalun

OIIPEAENEHHIO KECTKOCTU BOABI (IUTATUBBI C MPOOHPKaMU, HAOOp XUMUYECKHX PpEareHToB); 6
KOMIUIEKTOB JIJIs JIJaOOpaTOpHOH pabOoThI IO ONPEJETICHHUIO 3IIEKTPOIPOBOAHBIX PACTBOPOB CONEH
(IIK-2mT., WCTOYHMK TOKa-3 INT., INTATHBEI C TPOOMpPKAaMH, 3JEKTPOIBl H3MEPUTEIBHEIE,
9NEKTPOABl CpaBHEHUsS); 6 KOMIUIEKTOB [UIsi J1a0OpaTOpHOH paboTBl MO  OMpPEACTICHHIO
HNOHOOOMEHHBIX peakiMil (IITaTHBBI ¢ MPOOMpKaMH, HaOOp peakTHBOB, pH-Merpsl); BeITsDKHON
mkad

YuebHas ayJAUTOpUs quist | AynuropHas nocka; Komrurekt ydeOHOM Mmebenn; MynsTumenuitHoe o0opymoBaHHE: HPOEKTOP
MIPOBEIECHHS TPYIIOBBIX U | (cranmoHapHBIN), 9KpaH (cTanuoHapHslil), ITK (mepenocHoil)

VHJUBUIYalbHBIX KOHCYIbTALMH

[Tomemenne i | Kommnekr  yaeOno#t wmebenmm; I[IK — 10 mT., mnomkiroueHHBIX K cetd  "UHTepHer' w
CaMOCTOSATEITLHOM paboTH! | 00eCTIeUNBAIOIX ~ JOCTYI B DJICKTPOHHYIO  HMH(OPMAIIMOHHO-00Pa30BaTEIBHYIO  Cpexy
00yJaronIuxcst YHuBepcureTa.




