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DenepanbHOE rOCyIapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEXKICHHE
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b1.0.12 Xumus

pabouas rmporpaMma JUCHUTLUIMHBI

CrnennanpHocTb — 23.05.03 TloBMKHOW COCTAB YKEIE3HBIX I0POT
Creuunanuzanus — DIeKTPUYECKUN TPAHCIIOPT KEJE3HbBIX JJOPOT
Kpaymmduxarws BeimyckHuKa — MHKEHEp IyTe cCOOOIIeHHS

®opma u cpok o0ydeHus — 3a04Hast popma, 6 1etT obydyeHus
Kadenpa-pazpadborunk mporpammsl — CTPOUTEIBLCTBO JKEIC3HBIX JIOPOT

OO1mas TpyI0eMKOCTb B 3.€. — 3 @DopMBI IPOMEKYTOYHOM aTTECTALNH Ha Kypcax
Yacos o yuebHOMYy miany (YII) — 108 3ao04Has (hopma OOyICHHUS:
sK3aMeH 1 Kkypce

3aounas opma o0yueHust PacnpenesieHue 4acoB JUCHUILIMHBI 10 Kypcam
Kypc 1 Hroro
Bup 3ansauii Yacos no YII Yacos no YII
AyauTopHasi KOHTAKTHast
padoTa no BUAaM y4eOGHbIX D 1
3aHATHIH/
B T.4. B popme IIIT*
— JIeKUUU 6 6
— MpaKkTHYecKue (CEeMUHAPCKHE)
— J1abopaTopHbIC 6 6
CamocrosTenbHass padoTa 78 78
IK3aMeH 18 18
Hroro 108 108
KPACHOSPCK
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Pabowas mporpamma AMCHUIUIMHBI pa3paboOTaHa B COOTBETCTBHH C  (pelrepaabHbIM
roCyJJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM BBICIIET0 OOpPa30BaHUS — CHELHAIUTET IO
cnenuanbHocT  23.05.03 [loaBM)KHOM cOCTaB KEJIE3HBIX JOpOT, yTBEpXkACHHbIM [Ipukasom
Muno6pnayku Poccun ot 27.03.2018 r. Ne 215.

[Tporpammy cocTaBui:
KaHJI.TEXH.HAYyK, TOLIEHT M.C. PomanukoBa

Pabovas mporpamMma paccMoTpeHa U 0100peHa /sl UCIOIB30BAHUS B YU€OHOM IpoIecce Ha
3acenanuu kadeapsl « CTpOUTEIBCTBO KENE3HBIX JOPOry, MPOTOKOI OT «18» anpens 2024 r. Ne 8.

3aB. kadenpoii, kKaH. pu3.-Mat. HayK, TOICHT K.M. Mopos

COI'TTACOBAHO

Pabouas mporpamma paccMOTpeHa U 0100peHa AJIsl UCIIOJIb30BAHUS B Y4€OHOM IIpoliecce Ha
3acefaHnu Kadeapsl « DKCILTyaTalts KeJIe3HbIX J0por», IPOToKoI oT «17» anpenst 2024 r. Ne 7.

H.o. 3aB. kadenpoi, KaH1. TEXH. HAYK, IOIICHT B.C. Tomunos



1 EJIA U 3AJAUM IV CIHATIINHEI

1.1 Heau qucuunmiInHbI

1 (hopMHpOBaHHUE HETOCTHOCTH €CTECTBEHHOHAYYHOTO MBIIUICHHS U JIOTHYECKOE OCMBICITHBAHUE OCHOBHBIX
3aKOHOB XHUMMU;

) H3yHCHHE TCOPHH CTPOCHNS BELICCTBA, SHEPIETHKH H CKOPOCTH XUMHIECKHX MIpeBpaIleHH 371eMEHTOB U
UX COCANHEHHI

1.2 3apauu AMCHUILIMHBI

1 JIaTh HEOOXO0AUMYIO 0a3y NOHMMaHHS BOIIPOCOB ITPUKIIATHON XUMUHM;

2 HAYYHTh POBOANUTH XUMHUIECKHE YKCIICPUMEHTHI C TAbHEHIIIe 00paO0TKOM IMOITydeHHBIX Pe3yIIbTaTOB;

3 YMETh paboTaTh CO CIIPABOTHON TUTEPATY PO

1.3 Ile.m, BOCIIMTAHHUSA U 3aJa4YH BOCIHUTATEJIbHOM paﬁon,l B paMKaXx JUCHUILIMHbI

[IpodeccronaabHO-TPYIOBOE BOCIHTAHUE O0YUAIOIIHXCS

Lenps npodeccnoHanbHO-TPy10BOT0 — GOPMHUPOBAHKE Y 00YYaAIOIIUXCSI 0CO3HAHHOHN NPO(peCCHOHATIBHOW OPHEHTALNH,
MOHMMaHHs OOIIECTBEHHOTO CMBICJIA TPYJa U 3HAYMMOCTH €ro s ceOs JMYHO, OTBETCTBEHHOT'O, CO3HATEIBHOTO U
TBOPUYECKOTO OTHOLICHWS K Oynymied JAesTelnbHOCTH, NpOo(eCCHOHANIBHON STHKH, CIIOCOOHOCTH MpEABUAETH
M3MEHEHHS, KOTOPbIE MOTYT BO3HHKHYTh B NPO(ECCHOHAIBHOMN JESITENbHOCTH, 1 YMEHHIO paboTaTh B U3MEHEHHBIX,
BHOBb CO3/IaHHBIX YCIOBHUSX TPYa.

Lens BocnuTaHMsl JOCTHIAETCS 10 MEPE PEIICHHS B €MHCTBE CIICAYIOIINX 3a/1a4:

— (popMuUpOBaHKE CO3HATENFHOTO OTHOLICHHS K BHIOPaHHOM npodeccuu;

— BOCIHTAHUE YECTH, TOPAOCTH, JIOOBH K MPOQecCHH, CO3HATEIHLHOTO OTHOIICHHS K MPO(ECCHOHATLHOMY OJTY,
MOHMMAEMOMY KaK JINYHAsi OTBETCTBEHHOCTh U 00SI3aHHOCTD;

— (opMmupoBaHKE TICUXONOTHU TPOdecCHOHANA;

— (opMupoBaHUe MPOPECCUOHATIBHON KYIBTYPBI, 3TUKH MPOHECCHOHATILHOTO OOIICHNS;

— (opMHpPOBaHUE COLUATBHON KOMIIETEHTHOCTH | JPYTHe 33/1a4M, CBA3aHHbBIC C UMH/DKEM MPO(ECCU U aBTOPUTETOM
TPaHCIIOPTHOM OTpaciu

DKOJOTHIECKOE BOCIIUTAHNC 06yqa101u1/1xc;{

Lenp 3KOIOTHMYECKOTO BOCHHUTAHUS — (JOPMHUPOBAHHE OTBETCTBEHHOTO OTHOUICHHSA K OKPYXKAIOIIEH cpene, KOTopoe
CTpOUTCS Ha 6a3e IKOJOTUUECKOTO CO3HAHUS, YTO MpernoaraeT coboeHie HpaBCTBEHHBIX U MPABOBBIX MPUHITUIIOB
MIPUPOJIOTIONB30BAHUS U TpONaraHay WAed ero ONTUMHU3AlMH, aKTUBHYIO JACSITENbHOCTh MO HU3YUYEHHUIO M OXpaHe
MIPUPOABIL.

Henp nocturaercs no Mepe peuieHus B €IUHCTBE CIAEAYIOUIUX 3a/1a4:

— Pa3BUTHE YKOJOTMYECKOTO CO3HAHMSI M yCTOMYHMBOIO 3KOJOTUUECKOIO [IOBEACHUS;

— (opMupoBaHHE YMEHHH W HABBIKOB Pa3yMHOTO IMPHUPOIOMOIH30BAHUSA, HETEPIIMMOTO OTHOIICHUS K ICHCTBHUSM,
MPUHOCSIIMM BpEJ 9KOJIOTUH;

— IprOOpPETEHUE OITBITA IKOJIOTO-HATIPABICHHON ESTEIEHOCTH;

— CTaHOBIICHHWE W PA3BUTHE y OOYYAIONIMXCS JIKOJIOTHYECKOH KyJIBTYyphI, OEPEKHOTO OTHOIICHHS K POJHOW 3eMIe,
TMPHUPOAHEIM OoraTcTBaM Poccuu u Mupa, HOHUMaHWE BIUSHUS COIMATbHO-IKOHOMHYIECKHX MPOIIECCOB HA COCTOSTHUE
MIPUPOJIHOMN ¥ COLIMATILHON Cpeabl;

— (opMHpOBaHHE y 00YYAIOIINXCS IKOJOTHUSCKON KApTHHBI MHpa, Pa3BUTHUEC Y HUX CTPEMJICHHS Oepeub M OXPaHATh
Npupony;

— pa3BUTHE FKOJOTUYECKOTO CO3HAHUSI, MUPOBO33PEHHUS U YCTOMUMBOIO IKOJIOTMYECKOT0 TIOBEICHNUS

2 MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Brnox/gacte OITOIT \ Bbnok 1. Jucuumaunel / O0s3aTenbHast 4acTh

2.1 ,Z[I/IC[IPIHJ'II/IH])I U MPAKTUKHU, HA KOTOPbIX OCHOBLIBAE€TCH U3YyUCHUE JMAHHOM JUCUMIIJIMHBI

1 ‘ JucnuminHa u3y4yaeTcs Ha Ha4aJbHOM dTare (POpMUPOBAHUS KOMIIETCHITNH

2.2 IMCUMILTMHBI M TPAKTHKH, ISl KOTOPBIX H3yYeHHe JAHHOM JHCHHILTHHbI
He00XO0MMO KAK NpeIecTBYIolIee

b1.0.13 MaremaTiueckoe MOAETUPOBAHUE CUCTEM U MPOLIECCOB

b1.0.14 UnxxeHepHas 3KONOrust

B1.0.27 DnexTpoTexXHUKA U YJIEKTPOHHIKA

B1.0.28 Temnorexauka

b1.0.45 lunaMuka 31€KTPONOABHKHOTO COCTaBa

Bb1.0.46 Teopust aBTOMAaTHYECKOTO YIIPABICHUS

B3.01(/I) BrimonHeHne BRITYCKHON KBaTH(UKAIIMOHHON paboOThI

R[N N[N~

B3.02([) 3ammTa BeIMyCKHOW KBaJM(pUKAaIMOHHON pabOTHI

3 IIJIAHUPYEMBIE PE3YJBbBTATBIOBYYEHUSA 11O AUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUAMMU K PE3YJIbTATAM OCBOEHUA
OBPA3OBATEJIbHOM ITPOI' PAMMBI

Koa n Koa n nanmenoBanue IInanupyemMsle pe3yJbTaThl 00y4eHUs

HaAaMMEHOBAaHHE HHAUKATOPA JOCTHKCHUSA
KOMIIETCHIMHN KOMIIETCHUHUH




3HaTh: MECTO XWMHH B PSIy €CTECTBEHHOHAYYHBIX TUCIIUILINH;
OCHOBHBIE TIPEJCTABJICHUS O CTPOCHHH AaTOMOB, MOJIEKY,;
OCHOBHBIE 3aKOHEI 00pa30BaHMs ¥ MPEBPALCHUS XUMUYCCKHUX
OIIK-1 Cnocoben . P PeEp
BEILECTB; OCHOBHbIC 3aKOHOMEPHOCTH MOBEACHHUS XUMHUYECKUX
elIaTh
p 1 SJIEKTPOXUMHIYECKUX CHCTEM
HWHXCHEPHBIC
S YMeTh: TPUMEHATH XUMHYECKHE 3aKOHBI B  pEIICHUHN
. MPaKTHYECKHU 3aa4  JKEJIE3HOJOPOXKHOTO  TPaHCIIOPTa;
npodeccrnoHanbHON OIIK-1.3 3naeT ocHOBHBIE P n JIOpOE P pTa,
IUTAHUPOBaTh W TNPOBOJIUTH MPOCTCUIIME XUMHUYCCKUC
EITENBLHOCTH C IMOHSITHUS U 3aKOHBI XMMUH, N N
9KCICPUMCHTBL,pa00TaTh C  JIMTCPATypOM, CBS3aHHOW C
HCIIOJIb30BaHUEM CII0COOEH OOBACHATE
mpoOJieMaMH XHMHH Ha KEJIC3HOJOPOXKHOM TPAHCIOPTE;
METOJIOB CYIIHOCTh XUMUYCCKHUX
N TBOPYECKH HCIIOJH30BAThH MOJYYCHHBIC 3HAHUS MPH H3YYCHUU
€CTECTBEHHBIX SIBIIGHUH U MPOIIECCOB N
HavK MOCTCIYIOMUX  JWCHUIUNIMH ©W B OPOQPECCHOHANBHOM
YK, JIEATEIILHOCTH
MaTeMaTHYECKOIO v " "
AHAI3A 1 Brnaneth: OCHOBHOM TEPMUHOJIOTHEH, Kacarollelcss MOBEACHUs
BEIICCTB W XUMHYCCKMX CHCTCM;HAaBBIKAMH IUIAHUPOBAHHS
MOJICITHPOBAHHUS
IKCICPUMECHTA U OOpPab0OTKH HKCHCPUMCHTAIBHBIX JIaHHBIX;
HABBIKAMHU OOPAIICHUS ¢ BAXKHCUIIIMMU BaKHCHIIUMU
XIMHWYCCKIMH BEIIeCTBAMH U JJa0OPaTOPHBIMU IIPHOOpaMH
3aouynas gpopma *Ko MHIMKATOpa
KOH HauMenoBanue pa3ejoB, TeEM U Yacel JOCTHKEHUSI KOMIIEeTEeHLIUH
BH/I0OB padoT Kypc/
/108 p yp Jlex Tip JIa6 CP
ceccusi
1.0 | Pa3zgen 1. OcHOBHBIE 3aKOHBI
M MOHATHS XUMHH.
1.1 | OcHoBHBIE 3aKOHBI U HOHATHS
1/3umussa 4 OIIK-1.3
XAMHH
1.2 | Onpenenenue MOJIIPHOI
MAacChbl MarHus meTronoMm | 1/3uMHsA OIIK-1.3
BBITECHEHHSI BOAOPO/Ia
1.3 | Xumnueckue CBOICTBa
OCHOBHBIX KJaccoB | 1/3umMHss 6 OIIK-1.3
HEOPTaHMYECKUX COCAMHCHUH
20 | Pasnpenr 2 . CrpoeHue
BelllecTBa.
2.1 | Crpoenue aToma.
Ilepuonnyeckui  3aKOH 17
PHO ! 1/3uMHss 6 OITK-1.3
MEPUONIECKIE CBOMCTBA
2JIEMEHTOB
2.2 | CtpoeHue aroma H
P 1/3umuss 6 OIIK-1.3
XHUMHUYECKAS CBSA3h
2.3 | Buapl XMMHYECKOH  CBSI3H.
I'ubpuau3anmsi. TTousatus | 1/3umuss 2 OIIK-1.3
CTEXHOMETPHUH
3.0 | Pa3nen 3. JHepreTuka
XHMHYECKUX NpeBpalleHuii.
XumMuyeckass KHHETHKA |
paBHOBecHe.
3.1 | DHepreTHka XHUMIYECKUX
P . 1/3umuss 4 OIlK-1.3
TIpeBpaIleHUA
3.2 | Xumuyeckas  KHHETHKAa U
1/3umuss 4 OIlK-1.3
paBHOBecHe
3.3 | CkopocThb XUMHYECKOU
CaKI1H. dakTopsl
p POL ) symmsa 2 OIIK-1.3
BIIHSIOIINE Ha CKOPOCTh
XUMHYECKON peaKIiu
3.4 | Ompenenenue TEIIOBOTO
addexTa peakimu | 1/3uMHsIS 4 OIIK-1.3
HelTpanu3zanun
3.5 | TepmoauHamuyeckue
pacueTsl. Onpenenenvie | 1/3uMHSS 4 OIIK-1.3
n300apHOrO MOTEHITHATA
3aounas dopma *Kon mnaukaropa
Ha"MeHOBaHI/le pa3;|e.1103, TEM H ‘-lacu JOCTHKCHUA KOMIIETCHIIUH




Kon

BH/I0B padoT

Jek

Ip

JIad

CP

4.0

Paznen 4. Hounsie H
OKHCJINTEILHO-
BOCCTAHOBHUTEJILHbBIE
peaxumnn B pacTBopax

JJIEKTPOJIHUTOB.

4.1

HonHO0-00MeHHbIE peaKIiu

1/3uMuss

6 OIIK-1.3

42

T'unponus coneit

1/3umussa

6 OIIK-1.3

43

OKHCIUTEILHO-
BOCCTAHOBUTEJILHBIE PEAKIIH

1/3umusa

5.0

Pa3nen 5.
DJIeKTPOXUMHYECKIE
CHCTEMBI: TAJILBAHHYECKHE
ajemenTsl. IJIC.

5.1

DJIEKTPOXUMHIECCKUE
CHCTEMBI: rajbBaHUYECKUE
anemMeHThl. DJIC

1/3umusa

6 OIIK-1.3

6.0

Paznen 6.
COJIeH.

DJ1eKTpOoan3

6.1

DNEKTPOIN3 CoeH

1/3uMuss

6 OIIK-1.3

7.0

Paznen 7. Koppo3us
MeTaI0B. MeToAbI 3aIUThI
0T KOPPO3HH.

7.1

Koppo3sust MeTaoB 1 3aiura
OT KOPPO3HH

1/3umuss

6 OIIK-1.3

dopma IIPOMEKYTOUHOM
aTTEeCTAllUU — SK3aMEH

1/neTHss

OIIK-1.3

Hroro gacos (0e3 yuéra yacos

Ha IPOMEXYTOYHYIO
aTTeCTAIINIO)

78

S ®OHJ OHEHOYHbIX CPEACTB JJIA TPOBEJAEHUA

TEKYIIET'O KOHTPO.JISI YCOIEBAEMOCTH U ITIPOMEXXYTOYHOM

ATTECTALIMHM OBYYAIOIINXCS MO JUCHMUIIIMHE

JIMYHBIA KaOMHET

@DOHJI OLEHOYHBIX CPEIACTB MAJIs IPOBEIEHHUS TEKYLIETO KOHTPOJS YCIEBAEMOCTH U IIPOMEXKYTOUHOU
aTTecTallMy 10 JUCHUIUTMHE: 0(hOPMIIEH B BUJIE NPHIOKEHUsI | K paboueil mporpamMme AMCIMIUIMHBI U pa3MelleH B
3JIEKTPOHHON HH(pOpMaIMOHHO-00pa3oBaTenbHoil cpeae KpMXKT HpIl'YIIC, moctymHo# oOydaromeMycst 4epe3 ero

6 YYHEBHO-METOANYECKOE U THOPOPMAIIMOHHOE OBECIIEYEHUE

JTIMCHUATIIMHBI

6.1. YueOHas aureparypa

6.1.1. OcHoBHAasI JIUTEpaTypa

ABTODBI, 3arnaBue W3 naTenbcTBO, TOI Kon-Bo 3k3.
COCTaBHUTEIIN
6.1.1.1 [H.JI. 'muaka O6m1ast xumust: y4ue0. mocooue st BY3oB M. : KHOPVYC, 55
2006
6.1.1.2 |H.B. KopoBun O6mrast xumust: yue0. st BY30B M.: Axagemus, 2014 29
6.1.2. JlonoJIHUTEIbHAS JINTEPATYpa
ABTOpHI, 3armaBue W3narensctBo, ron | Kos-Bo 3k3.
COCTaBHUTEIIN
6.1.2.1 |JI. A. PyGueBckas Xummst: Kype nexkunit KpIKT UpI'VIIC, 13
2013

6.1.2.2

JI. A. PyGueBckas

Xumust: Kypce nexuuit. —
http://irbis.krsk.irgups.ru/web_ft/index.php?C21C

OM=8&S21COLORTERMS=1&P21DBN=IBIS

&I121DBN=IBIS FULLTEXT&LNG=&Z21ID=1

783&S21FMT=briefHTML_fi&USES21ALL=1
&S21ALL=%3C%2E%3E1%3D54%2FP%2082-

243732%3C%2E%3E&FT_PREFIX=KT=&SEA

RCH_STRING=&S21STN=1&S21REF=10&S21

CNR=5&auto open=4

Kpacnosipck: KpMOKT
UpI'VIIC, 2013

100% onnaiin

6.1.3. MeTtoanyeckue pa3padoTku

ABTOpBHI,
COCTaBUTEIHN

3arnasue

H3patenbCcTBO, TOI

Koi-Bo 3k3.



http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-243732%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-243732%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-243732%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-243732%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-243732%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-243732%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-243732%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-243732%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4

6.1.3.1

JI. A. PyGueBckas

Xumust: 1a00paTOPHBINA MPAKTUKYM : yueOHOE
mocobue I CTYICHTOB IEPBOTO Kypca
TEXHUYECKUX CHEIHUaIbHOCTEN OYHOMN U
3a04HOI (hopMm 00ydeHus : B2 4. Y.1. —
http://irbis.krsk.irgups.ru/web_ft/index.php?C21

COM=S&S21COLORTERMS=1&P21DBN=IBI

S&I21DBN=IBIS FULLTEXT&LNG=&Z211D

=1783&S21FMT=briefHTML f{t&USES21ALL

=1&S21ALL=%3C%2E%3E1%3D54%2FP%20

82-
330154%3C%2E%3E&FT_PREFIX=KT=&SE

ARCH_STRING=&S21STN=1&S21REF=10&S

21CNR=5&auto open=4

KpVDKT UpL VIIC,
2015

100% onnaiin

6.1.3.2

JI. A. PyGueBckas,
E. B. I'paueBa

XuMmust: 1a00paTOPHBII MPAKTUKYM : ydeOHOE
mocoOue JIJIsi CTYJICHTOB MEPBOT0O Kypca
TEXHUYECKUX CHEIHUAIbHOCTEN OYHON U
3a049HOU (popM oOy4ueHus : B 2 4. U.2.. —
http://irbis.krsk.irgups.ru/web_ft/index.php?C21

COM=S&S21COLORTERMS=1&P21DBN=IBI

S&I121DBN=IBIS FULLTEXT&LNG=&Z21ID

=1783&S21FMT=briefHTML ft&USES21ALL

=1&S21ALL=%3C%2E%3E1%3D54%2FP%20

82-

306272%3C%2E%3E&FT PREFIX=KT=&SE
ARCH STRING=&S21STN=1&S21REF=10&S

21CNR=5&auto open=4

KplDKT UpL VIIC,
2015

100% onmnaiin

6.1.3.3

JLA. PyGueBckas,
E.B. I'paueBa

XuUMUs: MHOAUBHUIyalbHBIC 3aJaHUS K
CaMOCTOATEIILHOM padoTe s CTYACHTOB |
Kypca BCeX CIELIMaIbHOCTEH OUHOM U 3a04HOMI
(hopM 00yUICHHS U METOUIECKIE YKa3aHHsI 11O
HX BBIIIOJIHEHHIO. —
http://irbis.krsk.irgups.ru/web_ft/index.php?C21

COM=S&S21COLORTERMS=1&P21DBN=IBI

S&I121DBN=IBIS FULLTEXT&LNG=&Z21ID

=1783&S21FMT=briefHTML ft&USES21ALL

=1&S21ALL=%3C%2E%3E1%3D54%2FP%20

82-
982012%3C%2E%3E&FT_PREFIX=KT=&SE

ARCH_STRING=&S21STN=1&S21REF=10&S

21CNR=5&auto open=4

Kpacnospck: KplDKT
UpI'VIIC, 2015

100% onmaitu

6.1.34

JLLA. PyGueBckas.
M.C. CoxkoJjioBa

Xumust d — 21eMeHTOB: J1a0OpaTOPHBIA
OPAaKTHKYM

Kpacnosipck: KplDKT
UpI'VIIC, 2011

24

6.1.3.5

JLA. PyGueBckas

Xumusi: bBaHk TeCTOBBIX 3aJaHUN I
CaMOCTOSTEIFHON paObOTHI M KOHTPOJISI 3HAHUI
CTY/ICHTOB HEXHUMHMUECKHUX CIeIMaIbHOCTEN
TEXHUYECKHUX BY30B

Kpacnosipck: KplDKT
UpI'VIIC, 2012

63

6.1.3.6

H. B. Peikyk

XUMHS : METOJIMUECKHE MAaTepUaJIbl U YKa3aHHs
T10 U3YYEHHIO JUCIUIUINHBI [T 00yJaromiXCst
cneruansHocTu 23.05.03 "IloaBukHOM cocTaB
XKeNe3HBIX Jopor". - TeKCT : 3JeKTPOHHBIH. -
http://irbis.krsk.irgups.ru/web_ft/index.php?C21

COM=S&S21COLORTERMS=1&P21DBN=IBI

S&I121DBN=IBIS FULLTEXT&LNG=&Z211D

=1783&S21FMT=briefHTML ft&USES21ALL

=1&S21ALL=%3C%2E%3E1%3D54%2FP%20

93-
543184830%3C%2E%3E&FT_PREFIX=KT=&

SEARCH_STRING=&S21STN=1&S21REF=10

&S21CNR=5&auto open=4

Kpacnosipck: KplDKT
UpI'VIIC, 2023

100% omnaiian

6.2. TlepeyeHb pecypcoB HHGOPMAMOHHO-TeJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHeT"

6.2.1

Bbubnmnorexa KpWKT UpI'VIIC : [caiiT] / KpacHOsApCKHit HHCTUTYT jKeJIE€3HOJOPOKHOTO TpaHCIIopTa — (hritnai
UpI'VIIC. — Kpacnosipck. — URL: http://irbis.krsk.irgups.ru/. — Pexxum qocTyma: mocie aBTopu3anuy. — TeKcr :

3JIEKTPOHHBIH.

6.2.2

OnekrponHas 6ubimorexa «YMI] JKAT» : anekrporHo-6ubmmoTeunas cucrema : caidt / ®I'BY JII1O «YuebHo-
METOJIUYECKUH IIEHTP 0 00pa30BaHUIO Ha KEJIE3HOJOPOKHOM TpaHcropTe». — Mocksa, 2013 —2024. — URL:
http://umczdt.ru/books/. — Pexxum nocrymna: o noamnucke. — TeKCT : 2JIEKTPOHHBIH.

6.2.3

Znanium : 37eKTPOHHO-O0nbIHoTeuHas cuctema : cait / OO0 «3HAHUYM». — Mocksa. 2011 —2024 . — URL:
http://znanium.com. — Pexxum noctyna : mo noanucke. — TEKCT : SIEKTPOHHBIH.

6.2.4

O6pazoBarenbHast miaTdopma FOpaitt : anekTporHast 6udimoTtexa : cait / OO0 «DIeKTpOHHOE H3AATEITHCTBO

HOpaiit». — Mocksa, 2020. — URL: https://urait.ru/. — Pexxum nocrymna: no nojmnucke. — TeKCT : 2IeKTPOHHBIH.



http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-330154%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-330154%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-330154%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-330154%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-330154%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-330154%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-330154%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-330154%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-330154%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-306272%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-306272%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-306272%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-306272%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-306272%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-306272%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-306272%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-306272%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-306272%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-982012%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-982012%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-982012%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-982012%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-982012%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-982012%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-982012%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-982012%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2082-982012%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2093-543184830%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2093-543184830%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2093-543184830%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2093-543184830%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2093-543184830%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2093-543184830%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2093-543184830%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2093-543184830%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1783&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2FР%2093-543184830%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/
http://umczdt.ru/books/
http://new.znanium.com/
https://urait.ru/
https://urait.ru/

VYHuBepcuTeTcKas OnbIMoTEKa OHJIalH : JJICKTPOHHO-O0MOnoTeuHas cucrema : cait / OO0 «/lupexkr-Mennay.

6.2.5 |- Mockga, 2001 —2024. — URL: https://biblioclub.ru/. — Pexxum moctymna: mo moamucke. — TeKcr :
SJIEKTPOHHBIH.
KpacHosipckuil HHCTHTYT 5K€JI€3HOI0POKHOTO TPAHCIIOPTA : [3JIEKTPOHHAS HH(POPMAIIMOHHO-00pa30BaTeIbHASL
6.2.6 |cpena]/ KpacHOsIpCKHIf HHCTHTYT JKeJIe3HOIOpOXkKHOTO TpaHcnopra. — KpacHosipck. — URL:
http://sdol .krsk.irgups.ru/. — TekcT : AIEKTPOHHBII.
6.2.7 HaunonanbHas anexTpoHHast Oubnuoreka : GpeaepanbHblid IpoeKT : cailT / MunucrepctBo Kynbrypsl PO. —
" |Mocksa, 2016 — 2024. — URL: https://rusneb.ru/. — Pexxum gocryma: mo moamucke. — TeKCT : 3IeKTPOHHBIH.
6.2.8 Poccuiickue xene3nsie 10poru : opurmanbheiii caiit / OAO «PXI». — Mocksa, 2003 — 2024, — URL:
7 |http://www.rzd.ru/. — TekcT : 3MEKTPOHHBII.
6.2.9 Kpacrosipckuii meHTp Hay9HO-TeXHIYecKoi nHpopmarmu 1 oubmrotexk (KplIHTUB) : caiit. — KpacHosipck. —

URL: http://denti.krw.rzd. — Pexxum noctyna : U3 JIOKaJbHO ceTH By3a. — TEKCT : AIEKTPOHHBIH.

6.3. IlepeueHb HHGOPMAIMOHHBIX TEXHOJIOTHii, HCIIOJIb3YEMBIX IIPU OCYLIECTBIEHHH 00Pa30BaTeILHOTO
npomnecca mo JHCHUILINHE, BKJII0Yasi MepeyeHb NPOrpaMMHOro odecriedeHusi 1 HHGOPMAIMOHHBIX CIPABOYHBIX

cHucTeM (IIPH HEOOXOAMMOCTH)

6.3.1 Ilepeuenn 0230BOr0 MPOrpaMMHOI0 O0ecredeHUs

6.3.1.1

Microsoft Windows Vista Business Russian, aBTopu3aniuoHHbIii Homep nunen3uara 64787976Z72S1011, Homep
munensun 44799789.

Microsoft Office Standard 2013 Russian OLP NL Academic Edition (mor Ne2 ot 29.05.2014 — 100 numeH3wmif;
nor Ne0319100020315000013-00 ot 07.12.2015 — 87 nunieH3wuid).

6.3.2 IlepevyeHb cienyaJIM3HPOBAHHOIO MPOrPAMMHOI0 o0ecnevyeHnst

6.3.2.1

|He TpebyeTcst

6.3.3 IlepeuyeHb HH(POPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.3.1

|He TpedyeTcs

6.4 IIpaBoBbIe 1 HOPMATHBHBIE JOKYMEHThI

6.4.1

|He TpebyeTcst

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHbI

7.1

Kopnyca A, JI, T, H KpWKT UpI'VIIC naxoznstces no anpecy r. Kpacnosipek, yn. Hosas 3aps, n. 21.

7.2

VYueOHbIC ayIUTOPHM [ NPOBEACHHS 3aHATHH JICKIMOHHOTO THIA, 3aHATHH CEMHUHAPCKOTO THIIA,
BBITMOJIHEHHUSI KYPCOBBIX paOOT, TPYIIOBBIX U HMHIMBHIYaJIbHBIX KOHCYJIbTAIMH, TEKYIIErO KOHTPOJS H
MIPOMEXXYTOUHOW AaTTECTAllMH, YKOMIDICKTOBAHHBIC CIICIHATI3UPOBAHHON MeOCThl0 M TEXHHUYECKUMHU
cpencTBaMu o0ydeHus (HOYTOYK, MPOEKTOP, 3KPaH), CAYNKAMMMHU IS TPEACTABICHUS yueOHOM HHpOpMaIiu
Oonbioit ayautopuu. st mpoBeneHUs 3aHATHI JIEKIIMOHHOTO THUIA MMEIOTCS y4eOHO-HAIISIHBIE TTOCOOUS
(mpe3eHTaNN).

7.3

YueOHas ayuTopus A7l IPOBEICHHUS 3aHITHH JIeKnoHHoro tuna JI-409

7.4

ITomemmenuss U1 CaMOCTOATENBHOW pabOTHl  OOYYArONMXCS OCHALICHBI KOMIBIOTEPHON TEXHHKOIA,
MOJKITIOUYEHHON K MH(POPMAIMOHHO-TeIeKOMMYHHUKAIMOHHON ceTn «HTepHeT», U obecredeHsl JOCTYIIOM B
JNEKTPOHHYI0 HHPOpMaIMOHHO-00pa3oBaTensHyto cpeay Kp KT Upl' VIIC.

IMomemenns 1t caMOCTOSTENbHON pabOThI 00yJAIOIINXCS:
— YUTaAJIbHBIN 3271 OMOIHOTEKH,
— yueOHas aynutopus JI-409;
— KoMIbloTepHble kinaccebl JI-203, JI-214, JI-410, T-5,T-46.

7.5

Yuebnas Jlaboparopus «Xumusp» J1-409

7.6

[Nomemenne 1 XpaHeHUs ¥ TPODUIIAKTHIECKOTO 00CTy )XKnBaHus yaeOHoro obopynosanust A-307.

S METOANYECKUE YKA3AHUA JJIA OBYYAIOIIIUXCA
1O OCBOEHUIO U CHUITJIMHBbI

Bun y4uebHo#

Opranuszanus yaeOHOM 1eITeTbHOCTH 00ydaronierocs

JeSITETTbHOCTH
Jlexmst (ot matmHCKOTO «lection» — dYTeHHWE) — BWA ayIWTOPHBIX Y4YEOHBIX 3aHSITHH.
Jlekusi: 3aKiaabIBa€T OCHOBBI HAYYHBIX 3HAHUN B CHUCTEMAaTHU3MPOBAHHOMW, MOCJIENOBATEILHOM,
00001meHHO (GopMe; PaACKPBIBAET COCTOSHUE W TEPCIEKTHBBI PA3BUTHS COOTBETCTBYIOIICH
00J1aCTH HayKWd M TEXHHUKH; KOHIICHTPUPYET BHUMAaHHE OOYJAIOIIUXCS HAa HauOoiee CIOXKHBIX,
Texus Y3IIOBBIX BOMPOCAX; CTUMYJIMPYET MO3HABATENBHYIO aKTUBHOCTH O0YYaIOITIXCSI.

Bo Bpems NEKIMOHHBIX 3aHATHH OOYYArOIIMICS IODKEH YMETh CKOHIIEHTPHPOBATH
BHUMaHHE Ha HM3Yy4aeMbIX NpoOiemMax M BKIIOYHTh B PabOTy BCE BHJbI NAMSTH: CIOBECHYIO,
00pa3Hyl0 1 MOTOPHO-JBUraTeNbHy0. J{JIsi 3TOro Bech Marepuall, U3JlaraeMblid IpernoaBaTesiem,
oOyyaromemycsi HEOOXOAMMO KOHCHEKTHpoBaTh. Ha TOJIsIX KOHCIIEKTa cieqyeT IIoMedaTh
BOTIPOCHI, BBIAEICHHBIE OOydYalOmMMCS [UIS KOHCYJBTAllMM C TIpenojaBaTeieM. BBIBOMBI,



https://biblioclub.ru/
http://sdo1.krsk.irgups.ru/
http://www.rzd.ru/
http://dcnti.krw.rzd/

MOJTyYeHHbIe B BHIC (OpMyJ, PEKOMEHIyeTcs B KOHCIIEKTE IIOJYEPKHBaTh WIN OOBOAUTH
PaMKoii, 4TOOKI JIydIe 3armoMUHAINCh. [101e3H0 COCTaBUTH KpaTKHH CIIPaBOYHHK, COJEpPIKAIINI
oTIpeieTICHUs] BaXKHEHIINX TTOHATHH Jeknuu. K KaxIoMy 3aHATHIO cileqyeT pa3o0paTh MaTepHal
npeablayiiei sekuuu. V3ywas marepuan mo y4eOHMKY WJIM KOHCIEKTY JIeKIMH, CIlexyeT
MEePEeXOaUTh K CIEAYIOLIEMY BONPOCY TOJIBKO B TOM ClIy4yae, KOIJla XOpOIlO YCBOEH IpeAbIAyIUil
BOIpoc. Psji BONPOCOB AMCHMIUIMHBI MOXET OBITh BBIHECEH HA CaMOCTOSTENBHOE M3ydeHHE.
Takoe 3amaHme TpeOyeT OINEPaTHBHOTO BBHINOJIHEHUS. B KoHcHekre Jekiuid Heo0X0oIuMo
OCTaBHTb MECTO JUISl OCBEIICHHS YHOMSHYTHIX BOIpPOcOB. OOO3HAYUTH BONPOCHI, TEPMUHBI,
MaTepual, KOTOpPBIH BBI3BIBACT TPYJHOCTH, IOMETUTh U TIONBITATECA HAWUTH OTBET B
PEKOMEHIyeMOH nuTepaType. Ecnu caMocToATENbHO HE yAaeTcs pa3o0paThCsi B MaTepHaie, TO
HEoOXoanMO CcGOPMYyIHPOBaTh BONPOC M 3aJaTh IIPENOAABATENI0 HAa KOHCYJIBTALUH, Ha
MPaKTUYECKOM 3aHSTHH.

IIpakTyeckoe
3aHATHC

[TpakTHdeckoe 3aHATHE — BUA ayIUTOPHBIX YUEOHBIX 3aHATHH, IeJICHANpaBiIeHHas GpopmMa
OpraHM3aly y4eOHOTO Mpolecca, PH peaiu3annud KOTOpoi o0ydJarommuecs MO 3aaHUI0 U O]
PYKOBOJCTBOM TIpENOAaBaTeNs BBINOJHAIOT NpakTHdeckue 3amaHus. [IpaxTuueckue 3agaHus
HanpasjeHbl Ha YyINIyOJeHHE HAayYHO-TEOPETHYECKUX 3HAHUM M OBJAJEHUE ONpE/ICICHHBIMU
MeToaMH paboThl, B MPOIECCE KOTOPBIX BHIPAOATHIBAIOTCS YMEHUSI M HaBBIKH BBITOJHEHHS TEX
WIN MHBIX Yy4eOHBIX NEHUCTBMH B JaHHOW cdepe Hayku. [IpakTuueckue 3aHATHS Pa3sBHBAIOT
HAy4YHOE MBIIUICHHE U Pedb, MO3BOJIAIOT MPOBEPUTh 3HAHMS OOYYAIONIMXCS, BBICTYIIAIOT Kak
CpeACTBa ONEepaTUBHOI OOpaTHOM CBSI3M; IETh MPAKTUIECKUX 3aHATHN — YIIyOsTh, PacIINupsTh,
JICTaTM3UPOBaTh 3HAHMSA, IOJyYCHHBIC Ha JIEKIUH, B 0000meHHON (opme M coneldcTBOBaTh
BBIPabOTKE HaBBIKOB MPO(ECCHOHAIBHOM NEeATEIFHOCTH.

Ha mpakThyecknx 3aHATHSX TOAPOOHO paccMaTpUBAIOTCS OCHOBHBIE  BOIIPOCHI
JVCIUIUIMHBI, pa30MparoTcs OCHOBHBIE THIBI 337ad. K KakaoMy NPaKTHUECKOMY 3aHSATHIO
CIIEyeT 3apaHee CaMOCTOATENBHO BBIIIOJIHUTH JOMAIIHEe 3aJaHie M BBIYYHTH JICKIIMOHHBIN
MaTepHai K ciexyromeii Teme. CuCTeMaTHUeCKOe BHITONHEHUE JOMAIIHUX 3aJJaHnil 00g3aTebHO
U SIBJISICTCS BXKHBIM (DAKTOPOM, CIIOCOOCTBYIOIINM YCHEUTHOMY YCBOCHHIO TUCLUILINHEI

JlaGopartopnas
pabota

OCHOBHOW LIeNbI0  J1a0OPaTOpHBIX paboT sBISETCS TEOpPETHYECKoe OOOCHOBaHUE,
HaIJSIHOE W/WIM OSKCHEPHUMEHTAIbHOE MOJATBEP)KACHHE W/WIN IpOBEpKa CYIIECTBEHHBIX
TEOPETHYECKUX IOJIOKEHHH (3aKOHOB, 3aKOHOMEPHOCTEH) aHalU3 CYIIECTBYIOUIMX METOJHUK U
METONOB WX peamm3anuy u T.A. OHM 3aHUMAIOT MPEHMYIIECTBCHHOE MECTO IIPH H3YyYCHHH
JUCHUIUIMH O00s3aTeNbHON YacTH W YacTH, (HOPMHPYEMOH YYaCTHHKaMH OOpa30BaTEIbHBIX
otHoutenuit bioka 1.

Hcxons u3 nenu, coep kaHueM J1a00paTOPHBIX pabOT MOTYT OBIT:

- SKCTIEpPUMEHTAaJIbHAs IIPOBEpKa (OpMyII, METOIUK pacyeTa;

- MPOBEJICHUE HATYPHBIX M3MEPEHHH CBOICTB, pabo4MX MapamerpoB, PEXXHUMOB pabOThI
MIPH TIOMOIIIH JIA0OPATOPHOTO 0OOPYIOBAHMS U/UITH CTEHJIOB U MaKETOB;

- O3HAKOMJICHHE, aHAJIN3 ¥ TEOPETHIECKUE BBIKJIAJIKU 110 YCTPOICTBY, IPUHIIMITY ACHCTBUS
n crnocodaM OOCITy)XKMBaHMS ~aIllapaTroB, JeTaleld MalluH, MEXaHHU3MOB, IIPOILECCOB,
MIPOTEKAIONINX B HUX IIPH 3TOM H T.JI.;

- HamAgHas rpaduyeckas MHTEpIpeTanus 4epTexeil, cxeM, 0ObEMHBIX TOBEPXHOCTEH U
T.JI., BOCIIPOM3BOIMMBIX C OMOIIBIO CTICIIHAIIN3UPOBAHHOTO MIPOTPAMMHOTO 00eCIIeUEeHUS;

- MMHTAIMOHHOE MOJEIMPOBAHUE IPOIIECCOB, MPOTEKAIOIINX B CIOKHBIX XUMHYECKHUX,
(bU3MYECKUX, MEXaHMYECKHX, JICKTPUYECKUX U IIP. 00BbEKTaxX;

- HamIJHOE TMpejcTaBlieHHe O paboTe MepcoHalla KOHKPETHOH OpraHu3alue WM
nonpaznenenust OAO «PX/I» mocpencTBOM MOIENHPOBAHUS IITATHBIX M BHEUITATHBIX CUTYaILlUil
B BUPTYaJbHBIX CHENHANU3UPOBaHHBIX APM (aBTOMAaTH3MPOBAHHBIX pabOUMX MECT);

- YCTaHOBJIEHHE W NOATBEPXKIEHHUE 3aKOHOMEPHOCTEH (IIyTeM CpaBHEHHSI NPOBEACHHOTO
SKCTIEPUMEHTA U PACCUUTAHHBIX 3HAUYCHNH) U T.JL.;

- O3HaKOMJICHHE C METOJMKAaMU IPOBEAEHUs 3KCHEPHUMEHTOB, HATISIJHBIM YCTPOHCTBOM
CTEH/I-MaKeTOB H IIp.;

- YCTaHOBJICHUE CBOICTB BEIIECTB, NX KAYECTBEHHBIX U KOJIMUECTBEHHBIX XapaKTEPUCTHK;

- aHaJIM3 PA3IMYHbIX XapaKTEPUCTHK MPOLIECCOB, B TOM YUCIIE IPOU3BOICTBEHHBIX M MHBIX
IIPOLIECCOB;

- pacyer mapaMeTpoB Pa3IMYHBIX SIBJICHUH W MPOIECCOB, CMOJEIUPOBATh KOTOpbIE HE
BO3MOJXKHO B PEaJIbHBIX YCIOBHAX (HaIIpUMep, Ype3BbIlUaiHbIE CUTYAIMHU H TIP.);

- HaOJIIOIeHHE Pa3BUTHS SIBJIICHUH, TIPOLIECCOB U JIp.

JlomyckaeTrcst HHOE cojiepKaHKe J1abopaTOpHBIX PadOT, eCii 3TO OyIeT cnocoOCTBOBATH
peanu3any 1esel 1 3a1a4 AUCHUIUIMHBI 1 POPMUPOBAHHUIO COOTBETCTBYIOIMX KOMIIETEHIIUH.

Mo xapakTepy BBINOJIHAEMBIX J1a00PATOPHBIX paOOT BO3MOXKHBI:

- O3HaKOMHTEJbHblE  pabOThI, HCHOJIb3yeMble I 3aKpeIUIeHHS  W3Y4YeHHOTro
TEOPETHYECKOTO MaTePUaIIbI;

- aHAJIUTUYECKUE PabOThI, UCTIOIb3YyEMbIE AJIsl OJTy4eHHs HOBOW MH(POPMAIMK Ha OCHOBE
(hopManu30BaHHBIX METO/IOB;

- TBOpYECKHE pPabOThl, OPHEHTHPOBAHHBIC HA CAMOCTOSTENBbHBIH BBIOOP MOAXOJIOB




peleHus 3a1ay9.

[Ipexxme, 4eM NPUCTYNUTh K JTA0OPATOPHBIM 3aHATHAM, OOYYAIOMIMMCS HEOOXOIMMO
TTOBTOPUTH TEOPETHUECKHUIA MaTepHall 1Mo TeMe paboTel. Kaxmas mabopaTopHas paboTa ocHalIeHa
METOIMYECKIMH YKa3aHUSIMH, pa3pabOTaHHBIMHU MPEOJaBaATSISIMH, BEAYILIUMH JUCIUATLUIAHY

CamocTosTeNnbpHas
pabota

OOyueHne O AUCHMIUIMHE «XUMHS» IPEIyCMaTpPUBACT AKTHBHYIO CaMOCTOSITEJIBLHYIO
pabory obOyuatomerocsi. B pasnene 4 paboueit nporpamMMbl, KOTOpBIH Ha3biBaeTcsi «CTPYKTypa U
COJiep)KaHNe JIMCLUUIUIMHBI», BCE Yachl CaMOCTOSTENFHON paboThl paclucaHbl MO TeMaM H
BOIpOCAaM, a TaKXKe yKazaHa HeoOXoaumMmas ydeOHas JUTepaTypa: OOydaroIMicsi H3ydaer
yueOHBII MaTepuan, pa30MpaeT NpHUMephl M pellaeT pPa3HOYpOBHEBHIE 3aJayd B paMKax
BBINIOJIHEHHU KaK OOIMX JOMAIIHWX 33JaHui, TaKk W HMHAMBUAYaJbHBIX JOMAIIHHUX 3aJaHui
(M3) u mpyrux BHUIOB paboOT, MPEeAyCMOTPEHHBIX pabodeil MporpaMMOW MUCIMIUIMHEL [lpu
BBITIOJIHCHUH JOMAIIHHX 33aIaHUN O00ydarolieMycs ciIefyeT oOpaTHThCs K 3aladaM, PEeLICHHBIM
Ha MpPeNBIAYNIMX MPaKTUYECKUX B3aHATHAX, PELOICHHBIM IOMAIIHHM paboTaM, a TaKke K
npUMepaM, MPUBOAUMBEIM JIeKTOpoM. Ecimu sToro OyaeT HeZOCTaTOYHO IS BBIIOJHEHHS BCEH
pabOTEl MOKHO JOIOJHHUTEIBHO BOCIIONB30BAThCS YYECOHBIMH ITOCOOHMSAMHM, NPUBEICHHBIMH B
pasmene 6.1 «YueOHas nureparypa». Ecnmm, HecMOTpss Ha H3y4YeHHBIH MarepHall, 3aJaHue
BBHIIIOJIHUTh HE YIAeTcs, TO B 00SM3aTENbHOM MOpPSIKE HEOOXOIMMO ITOCETHTh KOHCYJIBTAIHIO
MpenoaaBaTes, BeAYIIEro MpakTHUECKUE 3aHsTHsI, /WK KOHCYJIBTALUIO JIEKTOpa.

JomaiiHue 3ajaHMs, WHIUBHIyalbHBIE JOMAIIHHE 3aJaHus W Jpyrue paboThl,
MPEeIyCMOTPEHHBIC  paboueil  mporpaMMoN  JUCHUIUIMHBI  JOJDKHBI  OBITh  BBIMOJHCHBI
00y4aromuMcsi B yCTaHOBJICHHBIE IPEIOJaBaTeNIeM CPOKH B COOTBETCTBHU C TPEOOBAaHUSIMU K
0()OpMIICHHIO TEKCTOBOI M TpadMyecKoil JoKyMeHTauuu, chopMyIupoBaHHbIM B [lonosxeHHN
«TpeboBaHus K 0POPMIICHHIO TEKCTOBOW U TpadmIeckoil fokyMeHTanuu. HopMOKOHTPOIIb

Komrieke yueOHO-METOANIECKUX MATEPHAIIOB [0 BCEM BUJAM YUIeOHOM NesTeIbHOCTH, MPEIYCMOTPEHHBIM padoUeit
MpOTrpaMMOil TUCHHUIUIMHBL (MOJYJIsI), pa3MEIIeH B JICKTPOHHOM HMH(pOpManoOHHO-00pa3oBareiabHoil cpene KplKT
UpI'VIIC, nocrynHoii o0y4aroniemycs yepe3 ero JHYHbIH KaOUHET.




Ipuiaoxenue Ne 1 k paboyeit mporpamme
b1.0.12 Xumust

®OH/I OHEHOYHBLIX CPE/ICTB

I MIPOBEACHUS TCKYLIECI0 KOHTPOJISA YCIIEBAEMOCTH
n HpOME)I(yTquOﬁ arreCralium 1o JMCuMmIlJIMHE

b1.0.12 Xumusa



1. Oo01Me noJI0KeHus

®onx oneHouHbix cpeacts (POC) sBaseTcs COCTABHOW YacCThIO HOPMATUBHO-METOAMYECKOTO
o0ecrniedeHurst CUCTEMBI OIICHKH Ka4eCTBa OCBOCHHUS 00YyJaIOIUMUCS 00pa30BaTeIbHON MPOTrPaMMEI.

@®oHA  OIEHOYHBIX CPEICTB MpeAHA3HAYeH JUIS  KMCHOJB30BaHHUS  OOYYarOIIUMHUCH,
mpernojaBaTeNisaMy, aaMUHUCTpareil MHCTHTyTa, a Tak e CTOPOHHHMH O0pa30BaTeIbHBIMU
OpraHM3alysIMH JUIS OILICHWBAHUS KadecTBa OCBOCHHUS 00pa30BATENBHOW MPOrpaMMbl U YPOBHSA
c(hOpPMHUPOBAHHOCTH KOMITETCHIIMH Y 00y4YarOmuXxCsl.

3amauamu POC aBnAr0TCA:

— OIICHKA JOCTH)KCHHH 00YUYarOIIUXCs B MPOIECCE U3YUCHUS AUCITUTUIHHBL

— o0ecrieyeHrue COOTBETCTBUS PE3yJIbTAaTOB OOy4eHHS 3adadaM Oymyiied mpodeccruoHambHON
NESITEILHOCTH 4Yepe3 COBEPIIECHCTBOBAHME TPAJAUIIMOHHBIX M BHEIPEHUE WHHOBAIMOHHBIX METOJOB
o0OydeHust B 00pa30BaTeIIbHBIN MPOIIECC;

— CaMOIIOITOTOBKA M CAMOKOHTPOJIb O0YUaIONIUXCS B ITPoIiecce 00ydeHUsI.

®DoH/T OLIEHOYHBIX CPEACTB CHOPMHUPOBAH HAa OCHOBE KIIIOUEBBIX MPHUHIIUIIOB OIICHUBAHUS:
BAJIUTHOCTH, HAJIE)KHOCTh, 0O BEKTUBHOCTb, 3(PPEKTUBHOCTD.

Jlns oueHKH ypoBHS C()OPMHUPOBAHHOCTH KOMIIETEHIIMH HCIIOJNB3YETCS TPEXypOBHEBAs
cucrema:

— MUHHMMAJIGHBIA YPOBEHb OCBOCHHUSI, 00S3aTEIbHBIN Il BCEX O0YUYaAIOIIUXCS MO 3aBEPUICHHUIO
OCBOCHHS 00pa30BaTEIBHOM IPOTpaMMBbI; J1aeT oOIee MNPEACTaBICHUE O BHJIC JCATCIBHOCTH,
OCHOBHBIX 3aKOHOMEPHOCTSIX (YHKIIMOHHPOBAHUS OOBEKTOB MPO(eCcCHOHAIBHON IesITeIbHOCTH,
METO/IOB U aJITOPUTMOB PEIICHUS MPAKTUYECKUX 3a7a4;

—  0a30BBIf  ypOBEHb  OCBOEHHUS,  TPEBBIIIEHHE  MHUHUMAIBHBIX  XapaKTEPUCTHUK
chOPMUPOBAHHOCTH  KOMIETEHIIMI;  TO3BOJSET  pelarh  TUIOBBIE  3aJa4d, MPUHUMATh
npodeccnoHanbHble W YNPaBICHUECKHE pEIICeHHs MO W3BECTHBIM alfOpUTMaM, TpaBUlaM U
METOIUKaM;

— BBICOKMH YPOBEHb OCBOCHHS, MAKCHUMAlIbHO BO3MOYKHAs BBIPAKEHHOCTh XapaKTEPUCTHK
KOMITETEHIIH; MpeArnoiaaraeT rOTOBHOCTh pellaTh MPAKTUYECKUE 3a7aud TOBBIIICHHON CII0KHOCTH,
HETUIIOBBIE 3aJlayl, MPUHUMATh NPOPECCHOHATBHBIE M YIPABICHUYECKHUE PEIICHUS B YCIOBHUAX
HETIOJTHOW OMpPENIeNIEHHOCTH, TIPU HEIOCTATOYHOM JOKYMEHTAIbHOM, HOPMAaTUBHOM U METOJAMYECKOM
00eCTIeUCHNH.



2. llepeyeHb KOMNETEeHUHi, B (P)OPMHPOBAHNH KOTOPBIX Y4ACTBYET
AUCHHUIIMHA.
IIporpaMmma KOHTPOJILHO-OLEHOYHBIX MEPONIPUATH.
IHoka3are/iv OLleHUBAHUA KOMIIETEHIUI, KPUTEPUHU OLCHKH

JucuumnuHa « XuMus» ydyacTByeT B GOPMUPOBAHUY KOMITETEHITHIA:
OIIK-1. Cmnocoben pemarh HWHXEHEPHBIC 3a7adyd B NPO(PECCHOHAIBHOW JIESITEIIBHOCTH C
UCII0JIb30BAHUEM METOJIOB €CTECTBEHHBIX HayK, MAaTEMAaTUUECKOr0 aHaJIM3a U MOJICITUPOBAHUS

IIporpaMMa KOHTPOJIbHO-OLIEHOYHBIX MEPONPHUATHIA 3a04Has ¢popma 00yueHuUs
HaunmenoBanue Kon
KOHTPOJILHO UH/IMKaTOpa Hanveroparne
Ne P OOBEKT KOHTpPOJIA A p OLICHOYHOT'O CPEJICTBA
OLICHOYHOT'O JOCTHKEHUS %
(dbopma mpoBeneHUs*)
MEPOIPUITHS KOMITETEHITUU
1 kypc/3uMHsA ceccust
1.0 | Paznen 1. OcHOBHbBIE 3aKOHBI ¥ MOHATHSA XUMHUU
Texymmit OCHOBHBIC IOHATHUS U
1.1 Yt OIIK-1.3 KoHncnexT (nmucbMeHHO)
KOHTPOJIb 3aKOHBI XUMHH
JlaGopaTtopnast pabora.
. Ornpenenenne MOISIPHOU
Texymuii JlaboparopHas padora
1.2 Y MaCChl 5KBUBAJICHTA MAarHust OIIK-1.3 patoprasip
KOHTPOJIb (TMCEMEHHO/YCTHO)
METOJIOM BBITECHEHHUSI
BOJIOpOJIA
XUMHYECKUE CBOMCTBA
Texymmii OCHOBHBIX KJIaCCOB Tecrupoaie
1.3 Y OIIK-1.3 (KOMITBIOTEPHBIE
KOHTPOJIb HEOPTaHMYECKUX
o TEXHOJIOTUH)
COETMHEHU I
2.0 | Pa3gea 2. CTpoeHue BelecTBa
Crpoenue aToma.
Texymmui [Tepuoanueckuii 3aKOH U
2.1 i PHOA . OIIK-1.3 KoHcnekT (mucsMeHHO)
KOHTPOJIb MEePUOIUYECKUE CBOMCTBA
AJIIEMEHTOB
Texymmui Crpoenue atoma u
22 ym p OIIK-1.3 KoHcnekT (nmucsMeHHO)
KOHTPOJIb XUMUYECKas CBA3b
Xumnueckas cBI3b. Buinl
Texymmi XUMHUYECKOH CBSI3HU.
23 yu OIIK-1.3 KoHcnekT (nmucsMeHHO)
KOHTPOJIb I'uOpunnzanus. [lonstue
CTEXUOMETPUU
3.0 Paznen 3. JHeprermka XuMHMUYECKMX MpeBpamleHuil. XuMHYeCcKass KHHETHKA U
) paBHOBecHE
Texymmi DHepreTuka XMMHUYECKUX
3.1 i p . OIIK-1.3 KoHcnekT (nmucsMeHHO)
KOHTPOJIb MpEeBPALEHUI
32 Texkymmi XuMH4ecKass KUHETHKA U OIK-13 JlaGoparopHas pabora
) KOHTPOJIb paBHOBeCHE ) (MMCHMEHHO/YCTHO)
CKOpOoCTh XUMUYECKOI
Texymmi eakiuu. GakTopbl
33 i peakl PP, OIIK-1.3 KoHcnekT (micbMeHHO)
KOHTPOJIb BIIUSIONINE HA CKOPOCTh
XUMHUYECKOHN peakiuu
Omnpenenenue TemIoBOro
Texymmii Jlaboparopnas pabora
3.4 i s dexTa peakuuu OIIK-1.3 PaTopHa p
KOHTPOJIb o (MMCHPMEHHO/YCTHO)
HEUTpaTu3anuu
35 Texyumi TepmonnHamMu4eckue OIIK-1.3 KoHcmekT (micbMeHHO)




KOHTPOJTb pacuetsl. Onpenenenume
M300apHOTO MOTEHITHAIIA

Pa3nen 4. HoHHBIE W OKHCJIMTEJbHO-BOCCTAHOBHMTE/IbHBIC PeaKIMH B PacTBOpax

4.0
3J1eKTPOJIUTOB
4.1 Tewymumii Pacreopst. Obmpue croicTEa OIIK-1.3 KoHcmekT (micbMeHHO)
KOHTPOJIb pacTBOpOB
4.2 Texyman HonHO-00MEHHBIC peaKIiuu OIIK-1.3 Jlabopatopuas padora
KOHTPOJIb (MMCBMEHHO/YCTHO)
I'mpponus coment.
43 Texymwmii BoaopoiHblii mokaszaress. OIK-13 Jlaboparopnas pabora
' KOHTPOJIb @aKTOpBI, BIUAIOLIME HA ’ (MMCHEMEHHO/YCTHO)
THJIPOITH3
Texymmuit OxucamTensio- Jla6opaTopHas paboTa
44 BOCCTaHOBUTEJIbHBIE OIIK-1.3
KOHTPOJIb (MMCBMEHHO/YCTHO)
pEaKIuu B pacTBOpax
5.0 | Pa3gesa 5. DiekTpoxumMuyecKkue CHCTEMbI: rajibBaHN4YecKue 3jieMeHTbl. IJC
DNEeKTPOXUMHUYECKHUE
CUCTEMBI: TAJIbBAHUUYECKUE
5.1 Texymmii anemeHThl. D/C. OMK-13 Jlaboparopnas pabora
) KOHTPOJIb DNEKTPOXUMHUYECKIE ’ (MMCHEMEHHO/YCTHO)
CUCTEMBI: FaJIbBAHUYECKHE
anemeHTsl. DJIC.
6.0 | Pa3gea 6. daexkTpoJn3 coJiei
6.1 Tewymmn DneKTpoau3 conen OIIK-1.3 Jlabopatopnas padora
KOHTPOJIb (MUCHEMEHHO/YCTHO)
7.0 | Pa3zgea 7. Koppo3usi MeTa/sioB. MeTo1bI 321U THI OT KOPPO3UN
71 Texymmin Koppo3zus meraninoB u OIK-1.3 JlaGopaTtopHnas pabota
) KOHTPOJIb 3aIIUTa OT KOPPO3HH ’ (MUCHEMEHHO/YCTHO)
Koppo3sus meramios.
79 Texymmii Bnusinre pa3nuyHbIX OIK-13 JlaGopaTtopHas paboTa
’ KOHTPOJIb (haKTOpOB Ha MPOTEKAHUE ’ (MMCHMEHHO/YCTHO)
KOppO3uu
1 kypc / neTHss ceccust
DK3aMeH
(cobecemoBanme)
[IpomexxyTounas Boe pasenl OIK-1.3 OK3aMeH -
aTTecTaIus TECTHPOBAHUE
(KOMIBIOTEPHBIE
TEXHOJIOTUH)

*d)opMa MPOBEACHNA KOHTPOJIBbHO-OLICHOYHOI'O MCPOIIPUATHA: YCTHO, IMICBMEHHO, KOMITBIOTCPHBIC
TEXHOJIOTUH.

Onucanue nokasareJieii U KpUTepHeB OLleHMBAHUSA KOMIIEeTEHIMA.
Onucanue MKaJ OLEHUBAHUA

KoHTponb kadecTBa OCBOCHHS JUCIMIUIMHBI BKIOYAaeT B ce0s TEKyIIUHA KOHTPOJb
YCHEBAEMOCTH U TMPOMEXKYTOUHYIO aTTeCTaluio. TeKymuid KOHTPOJIb YCIIEBAEMOCTH U
MPOMEXKYTOUHAsI aTTECTAIlMs OOyYarOIIMXCS TPOBOIATCS B IESIX YCTAHOBJICHUS COOTBETCTBHS
JOCTHKEHUH OOYy4arommMxcsi TMO3TamHbIM TpeOoBaHUSAM 00pa3oBaTEeNbHON MpPOTrpamMMmbl K
pe3ynbTataM o0yueHus: 1 JOpMUPOBAHUS KOMIETEHIINH.

Tekymmii KOHTPOJIb yCIEBAEMOCTH — OCHOBHOW BHJI CUCTEMATHYECKOW IPOBEPKU 3HAHUM,
YMEHUM, HABBIKOB OOYyYaIOIMXCSA. 3ajadya TEKYIIEro KOHTPOJIS — OINEpPaTUBHOE U PETYJISIPHOE
ylnpaBjieHHE Y4eOHOM JeATENIbHOCTBIO OOy4alomMXCsi Ha OCHOBE OOpaTHOW CBSA3M U




KOPPEKTUPOBKHU. Pe3yIbTaThl OLIEHUBAHUS YUUTHIBAIOTCS B BUJE CPEIHEN OLIEHKU IIPU IIPOBEACHUU
IIPOMEXYTOYHOH aTTeCTalUH.

Jnst  oleHWBaHUS pe3ylbTaToB OOY4YEHHS HCIIONB3YETCsl  YeThlpexOalibHas — IIKaja:
OTJINYHOY, «XOPOILIO», «YyJIOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBLHO» U IByXOaJUIbHAs HIKaJA:
«3a4YTCHO», «HE 3aYTCHO».

[lepeyeHb OLIEHOYHBIX CPEACTB, MCIIOJIB3YEMbIX JJS OLICHWBAHUS KOMIIETEHLUH, a Takke
KpaTKasl XapaKTepUCTHKA 3TUX CPEACTB IIPUBEACHBI B TAOIHIIE.

Texynui KOHTPOJIb

HaumenoBanue
Ne OIICHOYHOT'O
cpencTBa

KpaTkas xapakTepucTrKa OLIEHOYHOI'O CPEACTBA

[IpencraBnenue
OLIEHOYHOTO

CpencTBa B
®OC

1 | Koncmekr

OcoOblli BUJ TEKCTa, B OCHOBE KOTOPOTO JICKUT
AHAITUTHKO-CHHTETHYECKAsI nepepadoTka
uHpopmarun MePBOMCTOYHHKA (ucxomgHOTO
TekcTa). Llenb 3TOH JeATeIbHOCTH — BBISBJICHHE,
cucreMaruzaiuss M o0oOmeHne (C  BO3MOXKHOU
KPUTUYECKON OLIEHKOW) Hambojee LEHHOW (IuIs
KOHCIEKTUPYIOIIEro) HHpOpMaIIiH.

MoskeT OBITH HCIIOJIB30BAHO JJIsS OLICHKH 3HAHHM,
YMEHHH, HABBIKOB W (WJIM) OIBITA ACSITEIHLHOCTH

TeMbl KOHCIIEKTOB

00yJaromumxcst
Cucrema CTaH/IapTU3UPOBAHHBIX 3a/laHuH,
MO3BOJISIONIAs ~ ABTOMAaTU3UpPOBaTh  MIPOLEAYPY
Tectuposanue U3MEpEeHUs  ypoBHS  3HaHMM U ymeHuid | Donn
2 | (KOMIIBIOTEPHBIC 00y4aroIerocs. TECTOBBIX
TEXHOJIOTUH) MokeT OBITh MCIONB30BAHO ISl OLIGHKH 3HAHWH, | 3aJaHUl
YMEHUH, HABBIKOB W (WJIM) OTBITA JEATEIHHOCTH
00yJarommxcst
CpencrtBo, MO3BOJAIOIIEE  OLIEHUTH  YMEHHUE OGpaser sananms
oOydarolierocss NMUCbMEHHO/YCTHO U3Jarath CyTh
MIOCTaBIEHHOW  3ajauu, CAMOCTOSITENBHO | " o OTHEHIT
nabopaTopHOi
NPUMEHATh  CTAHJAPTHBIC  METOAbl  PeLICHHA paboTHI 1
3 JIaGopaTtopHas MOCTaBIEHHOW  3aayd €  HUCIOJIb30BaHUEM A —
pabota uMmerouieiicss  1abopaTopHoil  0a3bl, NPOBOIUTH nepesens
aHaJIM3 NOJYYEHHOTr0 pe3ysbTara paboThl.
. | BOIIPOCOB IS €€
MoeT ObITh MCIIONB30BAaHO AJI OLIEHKH YMEHUH, ——
HAaBBIKOB U (WJIM)  OMNBITA  JIEATEIHHOCTH
00y4JaroImuxcst
[TpoMexxyTouHas aTTecTanus
HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kpatkas xapakrepucTrka OIIeHOYHOTO CPEACTBA OLIEHOYHOT' O
cpencrsa cpencta B ®OC
[lepeuens
CpenctBo, O3BOJISIONIEE OIICHUTh 3HAHUS, YMEHHUS, | TECOPETUICCKHX
HaBBIKOB W (WIM)  OMmbITa  JEATEIBHOCTH | BOIIPOCOB U
1 | Dxsamen oOydaromierocst o JUCIHUILINHE. MPAKTUYECKUX
MoxeT ObITh MCHOJB30BAHO JJIsI OLIEHKU 3HAHUM, | 3amaHuii (oOpaserr
YMEHUN, HABBIKOB M (WJIM) OMBITA ACATEIHHOCTU | 3K3aMEHAI[HOHHOIO
00yJaromxcs ounera) K
9K3aMEHY

Tect —

Cucrema aBTOMaTH3UPOBAHHOTO KOHTPOJIS

DoHI TECTOBEIX




MIPOMEXYTOYHAS
arTecTays B
(dbopMe dK3amMeHa

OCBOCHHMSI KOMIIETEHUUH (YacTU KOMIIETECHIIHN)
oOyyaromuMcss 1O JUCHMIUIMHE (MOAYJIO) ¢
HCIOJIb30BaHUEM UHPOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH.

MokeT ObITh MCIIOJNIB30BAHO JUISl OLIEHKH 3HAHUM,
YMEHUN, HABBIKOB M (WJIM) ONBITA JCATEIHHOCTU
00y4JaroIuxcst

3aJaHuN

Kpurtepnu u mkajbl OeHUBAHUSI KOMIIETEHIUH B pe3y/bTaTe H3y4YeHHUsl JUCHHUIIJIHHbI
NPH NPOBeeHN U IPOMEKYTOYHOM aTTecTanuy B (popme 3x3amena. lllkana onennBanus

YPOBHSI OCBOEHHUSI KOMIIeTeHIHii

[IIxana oneHuBanusg

Kpurepuu ouenuBanus

YpoBeHb
OCBOCHUSA
KOMIIETEHIINH

«OTJIIMYHO»

OOyuarommiics MPaBUWIBHO OTBETHII Ha
TeopeTnueckue Bompochl. [lokazam  oTiiMuHBIE
3HaHUA B paMKax yuyeOHoro marepuaina. [IpaBuibHO
BBITIOJIHWJI ~ TIpakTUueckue  3amanusa. [lokazan
OTIIMYHBIE YMEHUS W  BIAJCHUS  HaBBIKaMU
MPUMEHEHHUS TOJIYYCHHBIX 3HAHUW M YMEHUU TpH
pelieHruy 3a7ad B paMKax Y4eOHOro marepuana.
OTBETUJI Ha BCE JIONOJIHUTENIbHBIE BOIIPOCHI

Bricoknii

«XOopouo»

OOyuaromuiics ¢ HeOONBIIMMH HETOYHOCTSIMU
OTBETHJI HA TEOpeTHYecKue Bompockl. Ilokazan
XOpOIINe 3HaHUs B paMKax yueOHoro matepuana. C
HEOOJIBIINMU HETOYHOCTSIMU BBITTOJIHUIT
npakThdeckue 3afanus. [lokaszan xoporime yMeHus
MU BJIAACHUA HaBbIKaMU HNPUMCHCHHA ITOJTYYCHHBIX
3HaHUW W YMEHUH TpU pElIeHUU 3a/ad B paMKax
yyeOHoro Marepuana. OTBeTHS Ha OOJBIIMHCTBO
JIOTIOJTHUTEJILHBIX BOIIPOCOB

bazoBebiit

«YyHAOBJICTBOPUTCIIBHO»

OOyuaromuiics ¢ CyIIeCTBEHHBIMH HETOYHOCTSMHU
OTBETMJI Ha TeopeTHuueckue Borpockl. Ilokazan
yIOBJIETBOPUTENbHBIE 3HAHUS B paMKax y4eOHOro
matepuana. C CyHIECTBEHHBIMH HETOYHOCTSIMU
BBIMIOJHWJI ~ IpakTHueckue  3ajganus. [lokazan
YIOBJIETBOPUTENbHBIE ~ YMEHUS M BIAJCHUA
HaBbIKAMU MPUMEHEHUs TMOJIYYEHHBIX 3HAaHUN U
YMEHUH MpH pelIeHUM 337a4 B paMmKax y4eOHOro
MaTtepuana. JlOmycTHJI MHOTO HETOYHOCTEW Mpu
OTBETE Ha JIOTIOJIHUTEIbHBIE BOIIPOCHI

MunnMmansHBII

«CHEYAOBJICTBOPUTCIIBHO»

OOyJaromuiics Tpu OTBETE Ha TEOPETUUYECKHE
BOIIPOCHl W TMPU BBHIIOJIHEHUH MPAKTHUYECKUX
3alaHU  TIPOJIEMOHCTPUPOBAT  HEJOCTATOUYHBIN
YPOBEHb 3HAHUW W YMEHHUU MpPHU PELICHUU 3a/1ay B
pamkax ydeOHoro marepuana. llpm oTBerax Ha
JOTIOTHUTENIbHBIE ~ BOMPOCHI  OBLJIO  JOMYIIEHO
MHOKECTBO HETIPABIJIBHBIX OTBETOB

Komnerennus
HE
copMupoBaHa




Tect — npomexyTouyHast arrectaus B hopme 3K3amMeHa

Kpurepuu onennBanus IIkaa oneHMBaHUS
OO6yuarommiicst BepHo otBeTHII Ha 90 — 100 % TecTOBBIX 3aMaHMA COTIIHOY
P MPOXOXKJICHUU TECTUPOBAHUS
OOyuarommiics BepHO oTBeTH I Ha 80 — 89 % TECTOBBIX 3amaHUI
«XOPOIIIO»

IIpHU IMTPOXOKACHUUN TCCTUPOBAHUA

OOyuarommiicss BepHo oTBeTHI Ha 70 — 79 % TECTOBBIX 3aMaHUI

IIpHU IMTPOXOKACHUUN TCCTUPOBAHUA

«YZOBJIETBOPUTEIIBHO»

OOyuaromuiicss BepHO OTBeTWJI Ha 69 % M MeHee TEeCTOBBIX
3a/IaHui PU TPOXOKICHUU TECTUPOBAHUS

«HCYOOBJICTBOPUTCIILHO»

KpuTtepuu u mKkajibl OLeHUBAHUSA Pe3yJIbTATOB 00yYeHUs IPH MPOBeIeHUH
TeKYLero KOHTPOJIsl yCIeBaeMoCTH

Koncnekr

[ITxanbl orfeHNBaHUA

Kputepuu otieHnBanus

«OTJIIMYHO»

«XOopomo»

«YHAOBJICTBOPUTCIIBHO»

«GBaYTCHO»

Koncnekt 1o TemMe BBINOAHEH B 00O3HAUYEHHBIM
MIPENo/1aBaTesieM CPOK.

KoHcnekT BbinonHeH o0ydaromuMmcs o 3aJaHHONH TEME B
NOJHOM  00beMe ¢  COONMIOZCHHWEM  HEOOXOIUMOId
MOCJICI0BATEILHOCTH. OO6yuarommiics paboran
MOJIHOCTBIO CAMOCTOSITEIBHO; PACKPBLI TEMY MOTHOCTHIO U
OTBETWJI Ha BCE BOIIPOCHI MPENOAABATENSI 10 KOHKPETHON
TeMe KoHcHekTa. KoHCHekT odgopmileH akKypaTHO, B
HauOoyiee ONTUMAIBHOM Uil (PUKcaluu pe3ysbTaToB

dbopme

Koncriekr 1o TeMe BBIOTHEH B  O0O3HAYCHHBIH
MPEMNo/IaBaTesieM CPOK.

KoHcnekT BhIMoHeH 00ydaromuMcs o 3aJaHHOW TeMe B
MOJIHOM  o0BeMe ¢ COONIIIGHHEM  HEOOXOIUMOM
MOCJIEI0BATEIHLHOCTH. OO6yuaromuiics pabotan
MOJIHOCTHIO ~ CaMOCTOSITEIbHO;  PAacKpbll ~ TeMy  HE
MOJIHOCTHIO U OTBETHJI HA YacTh BOMPOCOB MPENoaBaTes
M0 KOHKPETHOM Teme KoHcrekTa. KoHcmekT odopmieH
aKKypaTHO, ¢ HE3HAYNTEILHBIMH UCTIPABICHUSIMHI

Koncrekr 1o TeMe BBIOTHEH B  00O3HAYECHHBIH
MPEno/1aBaTesieM CpoK.

KoHcmekT BoIMoHEeH 00y4aronuMcs 1o 3aJaHHOM TeMe B
HE TIOTHOM O0BEME€ C YaCTUYHBIM COOJIOJCHUEM
HeoOXxonuMol  mocnenoBarenbHocTH.  OOydaronuiics
paboTan MOJIHOCTHIO CAMOCTOSITEIFHO; PACKPBIT TEMY HE
MOJIHOCTBIO M OTBETUJI HA YACTh BOMPOCOB MPENO1aBATENS
10 KOHKPETHOU TeMe KoHcTekTa. KoHcnekT odopmiieH He
aKKypaTHO




«HCYIOBJICTBOPUTCIIBHO»

KoHcnekT Mo TeMe HE BBIIOJHEH B 0003HAUCHHBIN
MpernoaBaTesieM CPOK.
KoHcrneKT BhINoHEH 00y4JaronmmMes He 1o 3aJaHHOH TemMe
«He B HE IIOJHOM 00BeMe 0e3 COOMIoLeHHsT HEOOXOIUMOU
3auTeHO» | mociiefoBareabHOCTH.  OOyuaromuiicss — paboTan  He
CaMOCTOSITEJIbHO; HE PacKpbUl TEeMy W HE OTBETHJ Ha
BOIIPOCHI IIPENO/IaBaTeNsl 10 KOHKPETHOM TeMe KOHCIIEKTa.
Koncnekt oopmiieH He akKypaTHO

TectupoBanue
[IIxans! oLleHUBaHW Kpurepuu onenuBanus
OOyuaromumiics BepHo otBetun Ha 90 — 100 %
«OTJIIMYHO» o
TECTOBBIX 3a/IaHUM NTPU NPOXOKIECHUN TECTUPOBAHUS
OO6yuaromuiics BepHo oTBeTHII Ha 80 — 89 % TecToBBIX
«XOPOLLIO» «3a4TEHO»

«YHAOBJICTBOPUTCIIBHO»

SaﬂaHI/Iﬁ IIpH IIPOXOKACHUN TCCTUPOBAHUA

OO6yuaromuiics BepHo oTBeTHII Ha 70 — 79 % TecToBBIX
3a/IaHHH MTPU TTPOXOKICHUN TECTHPOBAHUS

«HCYOOBJICTBOPUTCIIBHO»

OOyuaromumiicss BepHO OTBeTHJ Ha 69 % u MeHee

«HE 3a4TCHO» o
TCCTOBLIX 3aJIJaHUU ITPHU MPOXOKACHUN TCCTUPOBAHUSA

JlaboparopHas paboTa

[IIxans! oLleHVMBaHW Kpurepun onennBanus

«OTIUYHO»

«Xopomo»

«YHAOBJICTBOPUTCIIBHO»

JlaGoparopras paGoTa BBIIOJIHEHA B 00O3HAYCHHBIN
mperoiaBaTesieM  CpOK,  NHUCBMEHHBIM  oT4eT  0e3
3aMevyaHuil.

JlaGopatopHass paboTa BBIONHEHA OOYYalOIIMMCS B
NOJHOM  00beMe ¢  COONMIOZCHHEM  HEOOXOIUMOI

II0CJIEI0BATENBHOCTH. OOyuaromuiics paboran
MOJTHOCTBIO CAMOCTOSITENILHO; MOKa3aJl HEOOXOAUMBIE IS
IIPOBEIECHUS paboThI TEOPETUYECKHE 3HAHUA,

NpakTUYecKue YyMEeHHsT U HaBblkh. Paborta (oTuer)
oopmiieHa aKKypaTHO, B HaubOoyiee ONTUMAIbHOM s
¢ukcanuu pe3yiabTaToB popme

Jlabopatropnas paGoTa BBIOJHEHa B 00O3HAUEHHBIN
mperojiaBaTeNieM  CpPOK,  MUCBMEHHBI  OT4eT  C
HEOOJIBIIUMU HETOYETAMHU.

Jlabopatopnas paboTa BBHIIIOJHEHA OOYYAalOIIUMCS B
«3aUTEHO» | MOTHOM  Oo0beMe U  caMmocTosTensHOo.  JlomytieHsl
OTKJIOHEHHSI OT HEOOXOIMMOH  IOCIIeI0BATEFHOCTH
BBITIOJTHEHUS], HE BIUSIONINE HA MPABUIBHOCTh KOHEYHOTO
pe3ynbrata. PaboTa moka3biBaeT 3HaHUE OOyYaIOIIMMCS
OCHOBHOTO TEOPETHYECKOTO MaTepuaja | OBJaJCHUE
YMEHUSIMH, HEOOXOJUMBIMU  JUII  CAMOCTOSITENTBHOTO
BBITIOTHEHUST  paboThl.  JlomyIieHsl  HETOYHOCTH U
HEOPES)KHOCTE B OQOPMIICHHH  PE3yJbTaTOB  pabOTHI
(oTuera)

Jlabopatopras paGoTa  BBIIOJHEHA C  3aJEP)KKOMH,
MUCbMEHHBINA OTYET C HEI0UETaMH.

Jlaboparopras paboTa BBIMOJTHSIETCS U OQOPMITSIETCS
oOyyaromMcsi  NpH  MOCTOpoHHeH — momomu.  Ha
BBINIOJIHEHHE PabOThl 3aTPauyMBaeTCs MHOIO BpPEMEHH.
OOyuaromuiicss MOKa3bIBa€T 3HAHUS TEOPETUYECKOIO
Marepudana, HO  HUCHBITBIBACT  3aTpyAHEHHE  TIpH




CaMOCTOSITENIbHOW paboTe ¢ HMCTOYHMKAMM 3HAHMHA WM
npudopamu

«HEC

CHEYOOBJIECTBOPUTCIIBHO»
3a4YTCHO»

JlaboparopHas paboTa HE BBITIOJHEHA, TUCHMEHHBIN OTYET
HE MPEe/CTaBIICH.

Pe3ynbTarhl, moy4eHHbIE 00YYaIOIIUMCS, HE MO3BOJISIFOT
cieNlaTh MPAaBUIBHBIX BBIBOJOB U MOJHOCTHIO PACXOASTCS
C IOCTaBICHHOM 1enblo. IlokaspiBacTCs IIIOXOE€ 3HAHME
TEOPETUYECKOr0 MaTepuaia U OTCYTCTBHUE HEOOXOIMMBIX
YMEHUH.

JlaGopaTopHast paboTa HE BBINOJIHEHA, Y 00YYaromerocs
OTCYTCTBYIOT HEOOXOIUMBIE MJii MPOBENCHHUS pPabOTHI
TEOPETUYECKHE 3HAHMS, TPAKTUICCKIE YMEHUS M HABBIKH

3. TunoBbie KOHTPOJIbHBIE 32/IAHUS WJIN HHbIE MATEPHUAJIbI, HE00X0IMMbIe
JJISL OLleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AEATEeJbHOCTH

3.1 TunoBbie KOHTPOJIbHBIE 32JaHNUS 11 HANMMCAHUS KOHCIEKTA
KoHTposnbHBIE  BapuaHTBl 3aJ@HUNl  BBUIOXKEHBI B JJIEKTPOHHOM  MH(OpPMAaIMOHHO-
obpazoBatensHOU cpene KpKT HUpI'VIIC, moctymHoii oOyuwaromemycss 4epe3 ero JMYHBINA

KaOUHET.

Hmxe IIPHUBCACH O6p3,3€11 THUIIOBBIX BAPHUAHTOB BaI[aHI/Iﬁ JJIs1 HalTMCaHU A KOHCIICKTOB.

OO0pa3zelr TeM KOHCTICKTOB
«OCHOBHBIE TOHATHS U 3aKOHBI XUMUAN

1. OcHOBHBIE 3aKOHBI XUMHUH: 3aKOH COXpPaHCHUA MACChI, 3aKOH
KPaTHBIX OTHOLIEHUH, 3aKOH TIOCTOSIHCTBA COCTaBa, 3aKOH ABOraJpo.

2. 3aKoH SKBUBaJIEHTOB. POPMYJIMPOBKA 3aKOHA.

3. MossipHas Macca 3kBUBajieHTa. MOJSIpHBINA 00beM SKBUBAJIEHTA.

4. CDaKTOp OKBHUBAJICHTHOCTHU MMPOCTOTO BEHICCTBA U CIIOKHBIX BCIICCTB.

OGpa3zelr TeM KOHCTIEKTOB
«CTpoeHne aToMa U XUMUYECKas CBSI3b)

1. Buasl XuMu4uecKux CBS3EH. KBanToBO-MexaHMYeCKas TCOpHU 06pa3OBaHI/I$I XUMHYECKOMN

CBs3H.

[\S}

CBA3b.

e A e

.OnpeneneHne KOBAJIEHTHOM CBS3H.

Kakumu criocobamMmu MoKeT 06pa3013aTbc;1 KOBaAJICHTHAA

XapakTEepUCTUKH KOBAJICHTHOM CBA3H.

Uro naszeiBaercs rubpuanzanuein? [lpuunHel nosiBiIeHUs THOPUIU3ALMH.
Buasl rubpuanzanum, reoMeTpus THOpuAN3UPOBAHHBIX OpOUTalIeH.
HonHast cBSI3b 1 OCHOBHBIE XapaKTEPUCTUKH.

Mertannudeckast CBsI3b U OCHOBHBIE €€ XapaKTEPUCTHKH.

BonopoaHas cBsi3b U OCHOBHBIE €€ XapaKTEPUCTHUKH.

OGpa3zerr TeM KOHCTIEKTOB
«Xumuueckas cBsi3b. Buasl xumuueckoi cs3u. ['ubpuauzanus. [loHsTHe cTeXnOMeTprm»

N —

UTo Ha3BIBACTCSA XUMHUUYECKOM CBA3BIO? HpI/IBCIII/ITC OCHOBHBIC XapaKTCPUCTUKU CBA3U.
Buasl xumudeckux cBs3eil. IoHHas CBsA3b U OCHOBHEIE XapPaKTCPUCTHUKHU. Merannuueckas

CBs3b 1 OCHOBHBIC €€ XapaKTCPUCTUKMU. BOHOpO)IHaﬂ CBsA3b U OCHOBHBIC €€ XapaKTCPUCTUKU

NowvnkEWw

KBaHTOBO-MexaHHYecKast TEOpHs 00pa30BaHUS XUMUYECKON CBS3H.
Ornpenenenne KOBaJIGHTHOH CBs3U. CrTOCOOBI 00pa30BaHMsI KOBAJICHTHOM CBSI3U.
XapakTepUCTUKaA KOBAJICHTHOU CBA3H.

Kaxkas cBsA3b Ha3pIBaeTCs NOJISIPHOM, HETIOJISIPHOW?

XapakTepUCTHKa ITOJIAPHOU CBSA3H.




8. Yro HazpiBaeTcs ruOpuauzanueit? [lpuanHbl mossBIECHHUS THOPUAN3AIIH.

0. Buapl rubpuanszanuu, reoMeTpus THOPUAN3UPOBAHHBIX OpOUTATICH?.
10. OcHOBHBIE 3aKOHBI CTEXUOMETPUH.

1. 3aKOH COXpaHEHHUS MaCChI.

12. 3aK0OH 3KBUBAJICHTOB.

13. 3akoH ABorajpo, I'eil-JIroccaka.

14. 3aKOH KpaTHBIX OTHOLIEHUI

O6pa3er TeM KOHCIEKTOB
«OHepreTrKa XUMUYECKUX PEBPAILICHHIDY

1. TepmoaunaMmudeckas cucrema. Kinaccupukaius TepMOIMHAMHYECKUX CHCTEM.

2.I1lapamerpsl cuCTEMBl M XapakTepucTHueckue (PyHKIMM. Buabl mporeccoB (paBHOBECHbBIE —
HEPAaBHOBECHBIE; ITPU MOCTOSIHCTBE KAKOI0-TO MapaMeTpa).

3. BHyTtpenHnss sHeprus, Temiora, pabora. OnpeaeneHue, XapakTepucTUKa U UX B3aUMOCBSI3b.

4. DHTanplus CHUCTEMBI M e¢ Uu3MeHeHHs. TernoBodl 3S(pQeKT XUMHUYECKOH —peakivu.
TepMoxuMHuUueCKne ypaBHEHUS.

5. OHTPOIHUA U €€ U3MEHEHHUS ITPU XUMUUECKON peakLuy.

6.Oneprus ['mb60Oca u HampaBIIEHHOCTh XUMHUYECKOW peakuuu. JHeprust [m66ca obOpazoBaHms
BELIECTB, XMMUYECKON PEAKIIUH.

7. 3akoH 'ecca. CnenctBus u3 3akoHa ['ecca. TepMoXuMHUECKHE PACUETHI.

OGpa3zerr TeM KOHCTIEKTOB
«Tepmogunamuueckue pacuetsl. OnpeaeneHue n300apHOro MOTEHIIMATA»

Kakoii nmporecc Ha3biBaeTCsl paBHOBECHbIM? UeMy paBHA SHTPOIUS B 3TOM ciydae?
Uro Ha3bIBaeTCs M300apHO-U30TEPMHUUYECKUM MTOTECHIINAIOM?
Uto MOXKHO cKa3aTh O mpoliecce, st Kotoporo: 1) AG < 0; 2) AG> 0, 3) AG = 0?
4. Uro Ha3bIBaeTcs CTaHIapTHOM 3Hepruei ' m6oca oOpa3oBanus Beniecta?
5.Kak onpenensercs namMenenne cBo0oaHoM sHeprun ['md0ca cucrtemMsl B pe3ysibTaTe NpOTeKaHUs
OTIpeIeNIEHHOT0 MpoIlecca B CTaHAAPTHBIX YCIOBUAX?

w e

OO6paselnr TeM KOHCIIEKTOB
«PactBopbl. OO1IE CBOMCTBA PaCTBOPOB)

Uto moHUMAETCs TTOJT AIEKTPOIUTUUECKON AUCCOLMAIINEH BEIIECTB B pacCTBOpax?
Kakwue hakTopsl ciocoOCTBYIOT 2NEKTPOTUTHUECKOM TMCCOIMAIINY BEIIECTB B pacTBOpax”?
N310%1TE OCHOBHOE MOJIOKEHNE TEOPUU IICKTPOIUTHYECKOU TUCCOIUAIUU.

4. Kaxkue BeniecTBa OTHOCSATCS K JIEKTPOIUTAM U HEIJEKTPOIUTAM?

5.Kak 00bsicHsET TeopHs ANEKTPOJIUTUYECKONW UCCOLMAIMM O0IMe CBOWCTBA: a) KHUCIOT; 0)
OCHOBaHUM?

6. UTo BBIpa)KaeT CTENEHb AIEKTPOTUTAYECKON AUCCOLMALINM ?

7.YTo BBIpaXKaeT KOHCTaHTa JJIEKTPOIUTHYECKOW muccormanuu? Kakyio mHDOpMAIUio MOXHO
MOJIYYUTh U3 €€ 3HAUCHUS?

w =

8. Kaxkue ¢hakTopsl BIUSIOT Ha CTETICHD YJIEKTPOJIUTHUECKON JTUCCOITAAITAHN ?
9. Kakum 06pazom MOKHO CMECTUTh PABHOBECHE DIIEKTPOIUTHIECKON AUCCOITUAIN?
10. Kaxkue 35eKTpouThl OABEPTAtOTCS CTYIIEHYATON JUCCOIMALIMK B pACTBOpax?

3.2 TunoBbie KOHTPOJIbHbIE 3aJaHUA JISl IPOBEAeHUs] TECTUPOBAHUSA

@OoHJ TECTOBBIX 33JIaHUI IO TUCUUIIMHE COJECPHKUT TECTOBBIC 3aJaHNUs, PACTIPEICIICHHBIE 110
pas3zenam u TeMam, C yKa3aHUEeM MX KOJIMYECTBA U THUIIA.


https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D1%81%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_%D0%BC%D0%B0%D1%81%D1%81%D1%8B
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%B2%D0%B8%D0%B2%D0%B0%D0%BB%D0%B5%D0%BD%D1%82_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%90%D0%B2%D0%BE%D0%B3%D0%B0%D0%B4%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%93%D0%B5%D0%B9-%D0%9B%D1%8E%D1%81%D1%81%D0%B0%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%BA%D1%80%D0%B0%D1%82%D0%BD%D1%8B%D1%85_%D0%BE%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D0%B9

CrtpykTypa QoHIa TECTOBBIX 3aJaHUN IO JUCIUTUTHHE

KonmuectBo
Mnpuarop XapakTepucTHKa TECTOBBLIX
JOCTHIKEHHS Tema B cootBetcTBUU ¢ PITJI/PIIII P P L
KOMITCTEHITUH T3 3a/JaHuiA,
= el T3
OIIK-13 OCHOBHEIE ITOHATHS U 3aKOHBI XHMHH 3HaHue 4 -0T13
OIK-13 JlabopatopHas padora. OnpeenacHrue MOJISIPHOM MacChl SKBHBAJICHTA 3HaHme 4-OT3
: MAarHusi METOJIOM BBITECHCHHUS BOJIOPOJIA
. 3HaHue 4 -0T13
XuMHIUYeCKue CBOHCTBa OCHOBHBIX KJIACCOB HEOPTaHHMIECKIX
OIlK-1.3 COCIMHEHU N
. 3Hanue 2 -3T3
Crpoenne atoma. [leprnoaiaeckuii 3aK0H 1 IEPUOTUICCKUE
OIlK-1.3 CBOMCTBA JIEMEHTOB VMeHe 2_-0T3
3HaHue 2 -3T3
_ CrpoeHne aToMa U XUMHYECKasl CBSI3b
OIIK-1.3 Ymenue 2-0T13
Xumuaeckasi cBsA3b. Buasl xumMmudeckoit cBsa3u. [ nOpuau3ars. 3HaHue 2313
OIIK-1.3 [MonsTue crexnomMeTpun VMeHe 2_-0T3
3HaHue 2 -3T3
- DHepreTuka XUMHYECKHUX ITPEBPALCHUI
OIIK-1.3 P PeEpaty Vmenune 2-0T13
3HaHue 2-3T3
_ X
OIIK-1.3 MMHYECKasi KUHETUKA U PABHOBECHE Vaere 2 OT3
CKOpOCTh XUMHUECKO# peakiin. MaKkTopbl, BIMAIONUIME Ha CKOPOCTh | SHAHHE 2-3T3
OIlK-1.3 XUMHYECKON PeaKIiu VMenne 2_0T3
Omnpeenenne TEMIOBOro 3(h(eKTa peakiuy HeHTpaIn3aum 3nanne 2313
OIIK-1.3
Ymenne 2-0T13
TepmomuraMudeckne pacdetsl. OnpeaencHre n300apHOTo 3nanne 2313
OIK-1.3 [oTeHIMAIa VYmMenue 2 -0T3
3HaHue 1 3T3
OIIK-1.3 PactBops1. O0mIue cBO¥CTBA pacTBOPOB VMeHHe 1 313
Hagwiku 2 -3T3
3HaHue 1 3T3
OIIK-1.3 HMonHo0-00MeHHBIE peakmn VMeHue 1 =3T3
HaBriku 2 -3T3
. . 3HaHue 1 3T3
Tunponns coneit. Bomopoauerii nokaszarens. @akTOphI, BIUSIONIUE HA
OIIK-1.3 IUAPOIH3 Ymenue 1 3T3
HaBriku 2 -3T3
3HaHue 1 3T3
OKHUCIIUTEIFHO-BOCCTAHOBUTEIILHBIC PEAKIIMU B PACTBOPAX
OIIK-1.3 Ymenue 1 3T3
Hagwixu 2 -3T3
DIEKTPOXUMHUYECKHE CUCTEMBI: TaIbBAHUIECKIE 3Hauue 1 -3T3
OI1K-1.3 anemeHTsl. D]IC. DNEKTPOXUMHUUECKUE CUCTEMBI: VMeHnue 1 -313
ranpBaHm4YecKkue meMeHThl. D/C. Hagbiku 3_0T3
3HaHue 1 3T3
OIIK-1.3 Onexrpomms coneti VYmMenue 1 -3T3
HaBriku 3-0T3




3Hanue 1 -3T3

OIIK-1.3 Koppo3ust MeTaiuioB 1 3aiura 0T KOppo3uu VYmenne 1 -3T3
Hagriku 3-0T3
3HaHme 1 -3T3

Koppo3us metasioB. BausHue pa3nnuHbix (akTOpOB Ha MPOTEKAHHE

OIIK-1.3 KOPPO3HH Ywmenne 2 -3T3
Hagriku 3-0T3
HUtoro 81

[Tonnsiii komiuiekT OT3 XpaHUTCS B AIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEILHOM Ccpejie
KpWKT UpI'VIIC u obyuaromuiicss UMeeT BO3MOXKHOCTb O3HAKOMHTBHCS C JIEMOHCTPAIMOHHBIM
BapuanToM OT3.

Hwxe npuBenen o0pasel THIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEIYCMOTPEHHOT0 paboueit
MIPOrpaMMON JUCLUIUIMHBI.

1. YKa)XuTe OCHOBHBIC 3aKOHBI XUMUM:

A. nepHoOauYECKN 3aKOH, 3aKOH KPATHBIX OTHOILICHUN

B. 3akoH ABoraapo, 3aKOH IIOCTOSIHCTBA COCTaBa

C. 3akon I'ecca, 3akon JlampTOoHA

D. mepuonmyeckui 3aK0H, 3aKOH COXPaHEHHUSI MACChI M JHeprum E.

2. Kto BniepBbie chopMynupoBai 3aKOH MaccChl BelecTpa?

A. J1.1. Menpaeneen
B. M.B. JlomoHnocoB
C. A.JlaByasne

D. P. boiins

3. OT™meTbTE IIpaBHUJIbHBIC YTBCPKACHUA:

A. XMMHYECKHIi 3JIeMeHT 0003HAYAeTCS XUMHYECKHM CUMBOJIOM
B. xuMu4eckKue 3J1eMeHTHI HMEIOT H30TOIbI

C. HEKOTOPbIC€ XUMHUYECCKHUE 3JICMEHTDI MOJYYE€HbI HCKYCCTBCHHO
D. B 3emHoOl KOpe HanOoJee pacinpoCTpaHCH 3JICMEHT KUCIOPOI

4. Kakoe yTBep»AeHHE SBISETCS CIEACTBUEM 3aKOHAa ABOraapo?

A. o0ObeM rasa siBisieTcs HEM3MEHHON BETMUNHON

B. macchbl pa3HbIX ra3oB ¢ OAUHAKOBBIM YHCJIOM MOJIEKYJI 3aHUMAKOT OIMHAKOBbII
o0beM

C. 0o0beM raza MOXET UBMEHATHCSA IPU U3MEHEHNUHU TEMIIEPATYPBI

D. macchl pa3HBIX Ta30B HE MOTYT COJIEPKATh OJIMHAKOBOE YUCIIO MOJIEKYT

5. OksuBanentHble Maccsl H3PO4 u KOH paBbr:

A. 98 u 56 r/mM0aB
B. 98 u 28 r/moinn
C. 32,6 u 28 r/mMoIIb
D. 32,6 u 56 r/moanb

6. DKBUBAJICHTHBII 00bEM BOJIOPO/Ia PABEH:

A. 11,2 n
B. 5,6 n
C. 224n




D. 2,81
7. Paccuntath (akTOp SKBUBAJIEHTHOCTH MBIIIbSKA B MBIIIBIKOBOU Kucinore (H3;ASOy):

A 3
B. 1/5
C. 1

8. Kaxkas opmyna BeIpaxkaeT 3aKOH SKBUBAJICHTOB IIPUMEHUTEIHHO K pacTBOpam?

Ni+N2=1

v=m/M

mi/m2 = Mise / Mose
Cl(MaK)Vl = C2(M3K)V2

“Rel-IF

9. Co mienoyamu B3aUMOJIEUCTBYIOT OKCUJIBI. . .

A. xpoma. (I1I)
B. cepsl (IV)
C. xene3a (II)

D. azora (1)
10. Macca cepHOil KMCIIOTBI, CoiepKaIlasics B 2 J1 pacTBOpa ¢ MOJISIPHON KOHIIEHTpaluen
skBUBajIeHTOB 0,5 MOJIB/II, paBHA rpamMma (-am).
Otser: 49

11. CI/ICTeMa, JJIA KOTOpOﬁ TEPMOAUHAMUNYCCKHC ITApaMCTPbI BO BCEX TOUYKAX COXPAHAIOT CBOC
IIOCTOAHHOC 3HAYCHUEC, HAXOAUTCA B COCTOAHHH

OTBeT: paBHOBECHOM
— o _ _ - TT-

12, Eon s pean. 2502 (1) + 02(1) = 2505(r), A, Hyg = -198 kx|,

A, S =—188 Tk /K,

° TO TeMIieparypa, npu KOTOpOﬁ BO3MOJKHO €€ ITPOTCKAaHUEC B IIPAMOM U

o
00paTHOM HalpaBJIEHUH, paBHA C (3aBUCHMOCTBIO TEPMOAMHAMUYECKUX (PYHKLIUH OT
TeMIIepaTypbl IpeHeOpeys):

Otser: 780

13. KonnyecTBeHHOE COOTHOIIEHUE MEX/ly U3MEHEHUEM BHYTPEHHEH SHEpruu, TeIioTol u
paboToil ycraHaBiIMBaeT 3aKOH TEPMOJUHAMUKHU:

OtBeT: nepBbIit

14. CornacHO TEpMOXUMHUYECKOMY YPAaBHEHUIO
CH,4(r)+20,(r) = CO,(r) +2H,0(r); A H® =—-802.3 kT,
o0beM MeTaHa (H.y.), KOTOphIii HeoOxoauM utst moaydenus S000 k/[x TerioTel, cocTaBiseT

JI:

OtBet: 139



15. Jlnsa yBenuuenust ckopoctu npsmoii peakunu 2NO + Cl; = 2NOCI B 64 pa3za
HEOOXOAMMOYBEIINYUTD JaBJICHUE B pasz(a).

OtBeT: 4; yeTbipe

16. Ecniu TemniepatypHbiii KOO)@PHUIIMEHT CKOPOCTU paBeH 3, TO IIPH MOBBIIIICHUU TEMIIEPATYPhI OT
20°C o 60°C cKopOoCTb XUMUYECKON peaKiuu pas:

OtBet: yBenuuutcs B 81

17. TemnepaTypa 3aMep3aHus pacTBopa, coaepxaniero 6,4 r metuioBoro cnupra B 400 r BOJbI,
- BT
—186 P2 K

K“(HJDJ MOJIE

COCTaBIISIET °C
Otser: -0,93

18. YpaBHeHue 3akoHa Payiist BbIpakaeT 3aBUCMMOCTb MEX/1y JaBJI€HUEM HACBIILIEHHOTO Iapa
pacTBOpUTEIIs HAJl PACTBOPOM U PacTBOPEHHOI'O BEILECTBA:

OTBET: MOJILHOU JTOJIEH

19. Toabko OKHCJIIUTCIBHYIO CIIOCOOHOCTD IIPOABJIIACT KHCJI0Ta

OtBeT: cepHas

3.3 TunoBble 3aJaHUSA 1JISl BHITIOJIHEHHS JIA00PATOPHOM PadoThl M IPUMEPHDIIi NepeYeHb
BOIIPOCOB /IUIA ee 3aIMThl

KonTponpHble  BapuaHThl 3alaHUM  BBUIOKEHBI B JJIEKTPOHHOW  MH(POPMAITMOHHO-
obpazoBatensHo cpeae KpKT Upl'YIIC, noctynHoit o0y4aromemMycst 4epe3 ero JUYHbIN
KaOuHeT.

Hwuxe npuBeneH oOpasell TUIIOBBIX BapUAaHTOB 3aJaHUM JUISL BBIMOJIHEHHs J1a00paTOPHBIX
paboT ¥ MPUMEPHBII MepeueHb BOIPOCOB JUISl UX 3alUTHI.

O6pazern 3ajaHuil U1 BBITOJHEHUS 1JaOOPaTOPHBIX padOT U MPUMEPHBIN epeUYeHb BOIPOCOB IS
WX 3alUTHI

JIaboparopHas pabota. «OmnpeaeneHrue MOJISIPHON MacChl SKBUBAJICHTAa MarHHs METOJIOM
BBITECHEHUS BOJIOPOIa»

Lenb paboThl: onpeAenuTh SKBUBAJICHTHYIO MacCy MarHusl MO KOJIMYECTBY BBIEIUBILIETOCS
BOJIOPO/1a, CPABHUTH MOJYUYEHHOE 3HAYCHHUE C TEOPETUUECKHUM.

Bompocs! 1uist mormycka K BBIMTOTHEHHUIO Ta00paToOpHOi paboThI:

1. DopMyIMPOBKA 3aKOHA SKBUBAJICHTOB.

2.YT10 TaKoe 3KBUBAJICHT?

3.YTo0 Takoe PKBUBAJICHTHOE YHCIO?

4. Kak Hal'T SKBUBAJICHTHOE YHCJIO TPOCTOTO BEIIECTBA?

5.Kak HaliTH SKBUBaJCHTHOE YUCJIO OKCHaa?

6. Kak HaillTH SKBUBAJICHTHOE YMCIIO THIPOKCHIA?

7.Kak HaliTH SKBUBAJICHTHOE YUCIIO KHUCIOTHI?

8.Kak HaliTh SKBHBAJICHTHOEC YHCJIO COJIU?

O06pazern 3agaHuii U1 BHITOJHEHUS 1JAOOPaTOPHBIX paboT U MPUMEPHBIN IIepeYeHb BOIIPOCOB [T
UX 3aIIUThl « XUMHUYECKass KMHETUKA U PABHOBECHE)
[esnb paboOThI: U3Y4YHUTh 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM



peaKIy OT KOHIEHTPAIMK PEarupyIOLINX BEIIECTB, TEMIIEPATYPhl M YCTAHOBHUTD, KaK
BIIMSIOT 3TH (PaKTOPHI HAa CMEIICHNE XUMUYECKOTO PAaBHOBECHS
Bomnpocs! 11 gonmycka K BBITOTHEHUIO J1a00paTOpHOM paboOTHI:

1. CKOpOCTh XMMUYECKOM peaklMK JIJIsl TOMOT€HHBIX U F€TEPOreHHBIX npoueccoB. OT
KakuX (paKTOPOB 3aBUCHT CKOPOCTh XUMHUUECKOHN peakiuu?

2. 3aBHCHMOCTBH CKOPOCTH peakiuu OT TeMriepatypsl. [Ipasmio Bant N'odda.
TemmepatypHblit K03()HUIIUEHT CKOPOCTH XUMHUECKON PEaKLINH.

3. DHeprus akTUBalUKU. Y paBHEHHE AppeHHnyca.

4. Karanuzatopsl. 'omoreHHslii 1 reTeporeHHblil karanus. CeleKTHBHOCTh
JEMCTBUSI KaTaau3aTropa. ABTOKATaIN3.

S. XHUMHUYECKOE PaBHOBECHE. Y CIIOBUE XUMUYECKOTI'O PABHOBECHSI.

6. 3aKoH JeUCTBYOIMX Macc. KoHCTaHTa XUMHUYECKOTO PaBHOBECHS.

7. Cwmemenune xummuueckoro pasHosecus. [Ipasuiio Jle Illarense

O0pa3zer1 3ajaHuii 715 BHITIOJIHEHUS JJAOOPATOPHBIX PadOT M MPUMEPHBIH IIepeueHb BOIIPOCOB JIJIs
ux 3auuThl «OnpeneneHue TeroBoro 3¢ ¢dexra peakuy HeluTpanan3anumy

Lenb pabOThL: HAyUYUTHCS MOJIB30BATHCA TEXHUYECKUMU BecaMU U paboTe ¢ 1a00paTOpHBIMU
TepMoMeTpaMu. ONpenenuTh TEIIOTY HEUTPaIN3allud CUIIBHOM KUCIIOTBI C CUJIBHBIM OCHOBaHMEM Borpochl
JUISL IOIYCKa K BBITOJIHEHHUIO TaOOpaTOPHOI paboThI:

1. [Tpeamer XuMUYECKOM TEPMOIMHAMUKH U ITAPAMETPhI CTAHJAPTHOTO COCTOSHMUSL.

2. [ToHsATHE «XUMUYECKasi CUCTEMa» U 3HATh TUIIbI CUCTEM (OTKpBITasi, 3aKpbITas,
U30JIMPOBaHHAs).

3. Knaccugukarus peakiuii B XMMHUYECKONH TEPMOINHAMUKE.

4. [TonsiTvst BHYTpEHHEN SHEPTUU U SHTAJIBIINN CUCTEMBI (BelecTBa). [lepBblit
3aKOH TePMOJMHAMUKH.

5. Kak onpenenuts THI peakuuu (3K30TepMHUUECKasl UM SHAOTEPMHUUECKast) IpU

U3BECTHOM M HEM3BECTHOM 3HAYEHUU SHTAJIBIIUU 3TON PEeaKLUu.
6.1loHsATHE CTaHIAPTHOM PHTANBIUU 00pa30BaHUs BEILECTBA.

7. 3akon I'eccam ero cieacTBus.

8. DU3UKO-XUMUYECKHI CMBICI SHTPOIIUU CUCTEMBI U CTaHIAPTHOW SHTPOINUH BEIIECTBRA.

9. Kax BBIYHMCIIUTD SHTPONHIO PEAKIIMU U TIO TIOJYYEHHOMY PE3yJIbTATy ONPEAEIUTh
HaIpaBJICHUE €€ MPOTEKAHUS B U30JUPOBAHHOM cUCTEME (BTOPOI 3aKOH TEPMOIMHAMHUKH )

10. Oueprus ['m66ca XMMHUECKOI peakIuu Mpu CTaHJAPTHOMN U HECTaHIAPTHOM

TeMIIepaType 1 ONpeAEICHUE HAIIPaBJICHUS €¢ CAMOIIPOM3BOJIBHOIO IIPOTEKAHUS B HEN30IMPOBAHHON
CHCTEME.

OO6pasern 3agaHuii 11 BHIIOTHEHUS Ta00OPATOPHBIX paboOT U MPUMEPHBIN NIEpeYeHb BOITPOCOB IS
ux 3auThl «MOHHO-0OMEHHBIE peaKITun

[enb pabOThL: U3YYUTH MOHATHUS «AIEKTPOIUTHD, «ITEKTPOIUTUYECKAS TUCCOIHALIHD,
paccMOTpPETh KUCTOTHI, OCHOBaHUSI, aM(POTEPHBIE SJEKTPOJIUTHI, COJTU C TOYKU 3PEHUS TEOPUHU
3JIEKTPOJIUTUYECKON AUCCOLUUALINH, HAYYUTHCS COCTaBIATh HOHHO-MOJIEKYJIIPHBIE ypaBHEHU Bonpocsl
JUTS IOTTYCKA K BBITIOJTHEHUIO JTA0OPAaTOPHON pabOTHI:

1. Kaxkue BelecTBa sIBISIOTCS AJIEKTPOIUTAMU?
BemiecTBa, kKaknx KJ1acCOB HEOPTAHMYECKUX COCTMHEHUN OTHOCSATCS K DJIEKTPOIUTam?
UTto Takoe 3JIeKTPOIUTHIECKas AUCCOLUAITHS?
Y10 Takoe KaTHOHBI M aHUOHBI?
UTto Takoe CTeneHb JIEKTPOIUTHIECKON Tucconnanun’?
UTo0 Takoe KOHCTAHTA JIEKTPOJIUTHYECKON TUCCOIUALIAN?
Kakwue peakiiuu oTHOCSTCS K HOHOOOMEHHBIM?
Kaxkue peakiiuy Ha3pIBalOTCSI OOpaTUMBIMH MOHOOOMEHHBIMU?

9. Kakwue peakiium Ha3pIBAIOTCS HEOOPATUMBIMU MOHOOOMEHHBIMHU?
[Tpu3Haky HEOOpPaTUMBIX MOHOOOMEHHBIX PEAKIIHIA.

NN R WD

O6pazen 3agaHuil 1S BHIIOJIHEHUS JIAOOPaTOPHBIX pabOT U MPUMEPHBIN NIEpeYeHb BOIIPOCOB [T
ux 3amuThl «[ uaponns coneit. Bogoponuslii nokaszarens. GakTopsl, BIUSIOIIME HA TUAPOIU3»



Lenpb pabotsl: [lonydyeHne CuibHBIX MaOPaCTBOPUMBIX U CIIAOBIX 3JIEKTPOJIIUTOB U U3YUEHUE
TUPOJIN3a COJIEH.

Bomnpocs! 11 fonmycka K BBIITOJHEHHIO J1a00paTOpHOM paboThI:

1. Kak BiausieT cura KMCIIOThI, 00pa3yIoIIei coilb, Ha CTENEHb ¢ THIPoIn3a’?
2. Kak BrusieT cuiia rujpokcuaa, 00pa3yromiero coyib, Ha CTENEHb €€ THIpon3a?
3. [Touemy mnpu COBMECTHOM THUIPOJIM3E COJEH, OOPa30BAHHBIX CHUJIbHBIM

TUIPOKCUIOM M CJIa00i KUCIIOTOH, U COJeil, 00pa30BaHHBIX CIA0BIM THAPOKCUIOM H CHUIIBHON
KHUCIIOTOM, THAPOIIU3 UIET 10 KOHIA?
4. IIpu rugponuse Kakux coseit pactBop umeet pH > 7, a kakux — < 77
5. [Tpu runponuze kakux coserd pH pactBopa 61au3ko k 77
6 [Tpu rugponuse Kakux cojieit 00pa3yroTCst KUCIIbIe U OCHOBHBIE COJTH?
7. Kak Bnausier Ha ruipoian3 yMEHbIICHUE U YBEJIMYECHUE KOHIIEHTPAIMU pacTBopa’?
9. [Muaponn3 Kakux CoJiel MoAaBIISIeTCs MPU J0OABJICHUH KUCIOTHI?
10. ['uponmn3 Kakux COJeH MoIaBIseTCs MPU T00aBICHUH IIEI0YN?
1. Kak cocraBiisitoTcst ypaBHEHHS ITPOLIECCOB THIPOJIA3a?

O6pasern 3a1aHUi 17151 BBIMOJIHEHHSI JIA0OPATOPHBIX Pa0OT U MPUMEPHBIN MepeueHb BOIPOCOB ISt
uX 3aUThl «OKUCIUTENEHO-BOCCTAHOBUTEIHHBIE PEAKIIMH B PACTBOPAX)

I_IGJ'IL pa6OTBII COCTaBUTb YpPAaBHCHHA OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ
MCTOJAOM — HOHHO- 3JICKTPOHHOI'O OajaHca.

Bomnpocs! 11t tonmycka K BEITTOJIHEHHIO JIA00PATOPHOM pabOTHI:

1. Yro Takoe CTEIEeHbh OKUCIECHHS dJIeMEHTa?

2. Uemy paBHa CTECTICHb OKHUCJICHHSI DJIEMEHTA B TIPOCTOM BEIIEeCTBE?

3. Kakue 371eMEeHTBI UMEIOT TOJIBKO OJIHY CTEIICHb OKHCIICHUS?

4, Kakwue 31eMeHThI MOTYT HMETh HECKOJIBKO Pa3HBIX CTEIICHEH OKHUCIICHUS?

5. Kaxkoii aneMeHT uMeeT HanOOoIbIIee YMCIIO BO3MOXKHBIX CTENIEHENH OKUCIIEHUS?

6. Kakwue 31eMeHTBI MOTYT MPOSIBIIATH TOJBKO IMOJIOKUTEIBHBIC CTCTICHH OKUCIICHHS?

7. Kak cBs3aHBI CTENEHU OKUCIICHHS DJIEMEHTOB C HOMEPOM TPYIIIBI, B KOTOPOWM
2JIEMEHT HaXOIUTCS?

8. Bceerna mu coBnafaoT CTENeHb OKMCIEHUS U BAJIGHTHOCTD dJIEMEHTA?

9. Kak MOXHO oIpenenuTh CTENEHU OKUCICHHS DIEMEHTOB B COCTaBe
XHUMHYECKOTO COETUHEHUS?

10. Yemy paBHA cCyMMa CTETIEHEH OKUCIICHHUS DJIEMEHTOB B HEHTPAIbHOM MOJNIEKyie?

OO6pasen 3a1aHui 1S BBIMOJTHEHHSI JIA0OPATOPHBIX PadOT M MPUMEPHBIN MepeueHb BOIIPOCOB ISt
WX 3aIIUTHI « DIEKTPOXUMHUECKUE CUCTEMBI: rajbBaHNUeCKue d1eMeHThI. DJ1Cy»

Lenp paGotTbl. BeluncieHue SIEKTPOAHBIX TMOTEHIUATOB W OSJIEKTPOIABMKYIIECH CHIIBL.
Bompocs 1151 1011ycKa K BBIMOJTHEHUIO Ta00paTOPHON pabOTHI:

1. Pacnionoxxute MeTasuibl >Kene30, Melb, MapraHell, MarHuii, cepeOpo B psi MO YBEIUYCHHUIO
OKHCIIUTEIbHBIX CBOMCTB UX KAaTHOHOB.

2. Cpenu MeTaioB CBUHEII, 30J10TO, KaAMHUH, KAIbINI, MEJIb YKKUTE: )

B3aMMO/ICHCTBYIOIINE C COJITHON M Pa30aBlIEHHON CEpHON KUCIOTamu; 0) BBHITECHSIOIINE HUKEIbh U3
pacTBOPOB €ro CoJeil.

3. Brruncnaute 3HaueHUE 3JIEKTPOJAHOrO MOTEHIMANA IMHKA, €CIU [IUHK HaXOJIUTCA B

pactBope cBoei conu ¢ KoHleHTpanueit katnonos 0,01 M, a remnepatypa pactBopa paBsa 15 °C.

6. Brruucnure 3HaueHue 3J€KTPOAHOTO MOTEHIIMATA MEIU, €CIH SJIEKTPOJ HAXOJAUTCS B

pactBope cosr menu (II) ¢ konnenTpamueit karnonos 0,1 M, Temnepatypa pactBopa pasua 10 °C.

7. Hanumure 31eKTpOXUMUYECKYIO CXEMY TaJIbBAHUYECKOI'O 3JIEMEHTA, COCTABICHHOTO W3
MEJTHOTO W MapraHIEBOTO 3JEKTPoI0B ¢ pactBopamu coseit meau (I1) u mapranma (I1). Beraucnmure 3/1C
AJIEMEHTA TIPU CTAaHIAPTHBIX YCIOBUAX U MPH KOHIIEHTPAIMH KaTHOHOB B pacTBopax 0,1M (Temmeparypa
CTaHJapTHasi).

8. Hanumure cxemy ABYX rajibBaHUYECKUX AJIEMEHTOB, B OJJHOM U3 KOTOPBIX LIMHK

SBIISIETCSI KaTOJOM, a B ApyroMm anqQmoMm; Beramciaute ux JJ[C. IlpuBenena snekTpoxuMuyueckas
cXeMa rajlbBaHu4eckoro snemenTa: (—) Mn | Mn(NO 3) X || Ag AgNO3 ()



Hanummure cxemy KaTrogHOTO W aHOJHOTO IMPOLIECCOB, YPAaBHEHHE TOKOOOpPa3yroIei
peakuur B MOJEKYJSIpHOM M HMOHHOM Bujae. Omnpenenure DJIC snemeHTa NmpHU CTaHIAPTHBIX
YCJIOBUSX.

OOpa3zer 3a1aHuil 7151 BBIOJIHEHUS JIAOOPAaTOPHBIX paObOT M MPUMEPHBIN NEPEeYeHb BOIPOCOB IS
UX 3aLIUThl «DJIEKTPOJIU3 COJIEH»

Lenp pabGotel. M3yueHwe peakmmii Ha aHOJE M KATOJE B PACTBOPAX COJICH.
Bonpocs! [u1st 1ommycka K BHIIOTHEHUIO J1a00paTOPHOM paboThI:

1. Yro Takoe amekTponu3? Kakue mporecchl BKI0YaeT B ¢e0s JIEKTPoIu3?

2. Kakwue mpotiecchl MpoTEKatoT MpH IEKTPOIU3E Ha KaToie U aHojae?

3. KakoBa nocnenoBaTenbHOCTh Pa3psIKU HOHOB Ha KaToJe U aHoe?

4. B 1eM paznuuune nporeccoB 3IEKTPOIN3a C PACTBOPUMBIM M HEPACTBOPHUMBIM aHOJIOM?

5. Kakue mporeccsl MpoTeKaroT Ha AMEKTPOAAX IMPHU AJIEKTPOJIU3E BOIHOTO
pactBopa xiopuaa xkene3a(ll): a) Ha yroiabHBIX JIEKTpoAax; 0) ¢ )KEeIE3HBIM aHOAOM?

6. Kakue meramibl MOKHO MOJMYYUTh MYTEM 3JIEKTPOJIU3a BOJAHBIX PACTBOPOB HX
coneii? Kakue MeTaibl Hesb3sl OJTyYUTh TAKUM CIIOCOO0M?

7. DNEKTPOIN30M KaKHX COCIWHEHUH, U MPH KaKUX YCIOBHUAX MOXXHO IOJIYYHUTH

Mmetaiuiel: K, CaAl?

3.4 IlepevyeHb TeOpPeTHYECKUX BOMPOCOB K IK3AMEHY
(nu1 OLIEHKM 3HAHMI)

Lenb paboThl. DKCIEPUMEHTAIBHO U3YyUYUTh KOPPO3HUOHHBIE MTPOLIECCHl XUMUYECKOTO U
ANEKTPOXUMUUYECKOTO XapaKTepa, MPOUCXOIAIINE C METAIAMHU IO/ BO3IEMCTBUEM BHEIIHEH CPE/IbI.
CpaBHUTH CKOPOCTH pa3pylLICHHs] METAJUIOB MO BIMSHUEM Pa3IHuHbIX (HaKTOPOB.

Y CBOUTH CITOCOOBI 3aIIUTH METAJIIIOB OT KOPPO3HH.

Bormpocs! 1u1st 1ormycka K BBIMOTHEHHUIO 1a00paTOpHO pabOThI:

1. XHUMHYECKas U JIEKTPOXUMHUYECKAsE KOPPO3HS: B UEM IIPUHLUIIAAIBHOE PA3IMUNAE MEKIY
HUMU

2. [lepeuncnure ocCHOBHBIE (AKTOPHI, ONPEAEIISAIONINE CKOPOCTh
XUMHUYECKOHU U DIIEKTPOXUMHUYECKON KOPPO3HUH.

3. Hanummnre ypaBHEHUsT aHOAHBIX M KaTOJHBIX MPOLECCOB, IPOTEKAOIIUX MTPU

KOPPO3HH: a) OLIMHKOBAHHOTO U JIy>KEHOT'0 JKeje3a B aTMOC(EPHBIX YCIOBUAX MPU HApyIIEHUH
HOKPBITHUS; 0) MarHus, HaXOASIIErocsi B KOHTAKTE C MEbIO B COJITHOM KUCIIOTE
4. B 1eM 3akitouaeTcs CymHOCTh NPOTEKTOPHON 3aLIUTHI METAJIIOB OT KOPPO3UH?
Kakue merasibl MOTYT CITy>KUTh B Ka4€CTBE ITPOTEKTOPA IIPU 3aLUTE OT KOPPO3UH XKele3a,
CBUHIA?

3.5 IlepedyeHb THIOBBIX MPOCTHIX NPAKTHYECKHUX 3aJaHUH K IK3aMeHy
(7151 OLIEHKU YMEHUN)

1. ATOMBI KaKHX 2JIEMEHTOB MMEIOT Ha BHEITHEM YPOBHE 3JIeKTPOHHYIO0 KOH(GHUTYpaIUio ns*np’s?
1) Li, Na, K; 2) C, Ge, Si; 3) N, P, As; 4) F, Cl, Br; 5) Be, Mg, Ca.

2. KakoBa MakcuManbHasi EMKOCTh d-TIOAYPOBHS?
1)2;2)4;3)6;4)8;5) 10.

3. CxonbKo d-opOuTasneit IMeeTcsi Ha BTOPOM SHEPTeTHYECKOM YPOBHE?
1)0;2)1;3)3;4)5;5) 7.

4. KaKI/IC 3HAUYCHUS KBAHTOBBIX YUCCII 1 l XapaKTCPU3YIOT BAJICHTHBIC DJICKTPOHBI aTOMaA pazmﬂ?
1)2u7;2)7,2;3)0,7;4)7,0;5) 7, 1.

5. CKOJIbKO BaJICHTHBIX 3JICKTPOHOB Y aTOMA, MJIEKTPOHHas (hopMyJia KOTOPOTO
[Ne]3s23p°3d’4s*?



1)2;2)5;3)6;4)3;5)9.

6. KakoBa anexktponHas popmyna aroma Bi?
1) ..41195525p°5d°6s5°6p"; 2) ...41'455*5p05d 65%6p? ; 3)... 4145525p%5d'6s%6p° ;
4) ..41"455'5p'5d' 65 6p'; 5)... 4114552 5p°5d°65%6p°.

7. UeMy paBeH MOJIOKUTEIBHBIN 3aps spa aroma’?
1) yrcity mpoTOHOB B si/ipe; 2) aTOMHOM Macce; 3) YuCily HSUTPOHOB B SIIPE;
4) yuciy ABorajpo.

8. Kakoe KkBaHTOBOE 4MCJIO OINpeesIseT OPUEHTALIMIO JIEKTPOHHOI 0 obJaka?
1) rnaBHOE; 2) opOuTasibHOE; 3) MATHUTHOE; 4) CIIMHOBOE.

9. Kakoli nolypoBeHb B aTOME 3alOJIHAETCS 3JIEKTPOHAMMU I10CIIE SS-TIOAYPOBHS?
1) 6s; 2) 5p; 3) 4d; 4) 4f.

10. Kakoit Habop KBaHTOBBIX YHCEN XapaKTePU3yeT OTMEUCHHBIH ANEKTPOH B aToMe BaHaaus 4s3d?
Dn=41=3;m [=2;m s=+1/2;2)n=3,1=2; mIl=-2; ms =+1/2;
Nn=3,1=2;ml=-1;ms=+1/2;4)yn=3,1=2; m[=0; ms=+1/2.

11. Y kakoro us 3j1€eMeHTOB HanboJIee CUIbHO BBIPA’>XCHBI MCTAJUIMYCCKUC cBolicTea?
1) Be; 2) B; 3) C; 4) N; 5) Li.

12. Kakoe n3 ocHOBaHUH SABJIETCA HauOoJIee CUIIbHBIM?
1) KOH; 2) Ca(OH)»; 3) Ga(OH)3; 4) Sc(OH)3; 5) Ge(OH)a.

13. Kakoii U3 371eMEHTOB UMeET HauOONbIIYIO SHEPTUI0 HOHU3ALIUN?
1) Br; 2) Ga; 3) Ge; 4) As; 5) Se.

14. Kakoii U3 3J1eMEHTOB UMEET HAUMEHBIITYIO AJIEKTPOOTPUIIATETHHOCTE?
1)Be; 2)B;3)C;4)N; 5) F.

15. Kak Ha3bIBaeTCs XapaKTEpPUCTHKA aTOMa, KOTOPasi B IEPHO/Iax YBEIMUMUBAETCS, a B TpyHIax
yMeHblIaeTcs?

1) paguyc aToma; 2) sHEprusi HOHU3ALUK; 3) aTOMHBIN 00beM; 4) CTeTIeHb OKUCIICHUS B
COEMHEHUSIX.

16. HanOounb1uii paanyc UMEET aToM:
1) 6poma; 2) mbIbsika; 3) 6apus; 4) onosa.

17. Kakoe KOIn4ecTBO OHEPICTUYCCKUX HOHypOBHeﬁ IMOJIHOCTBIO 3aIllIOJJHCHO B aTOMEC aJIFOMHUHUS B
OCHOBHOM COCTOsSAHUU:

1)2;2)3;3)4: 4) 5.

18. Yncmo HecTmapeHHBIX AJIEKTPOHOB aTOMa yTiepo/ia B BO30YKIEHHOM COCTOSTHUH:
1)1;2)2;3)3;4) 4.

3.6 IlepeyeHb THIOBBIX NPAKTHYECKHUX 32JIaHUH K IK3aMeHY
(17151 OLIEHKM HABBIKOB U (MJIN) OIBITA JAESITEIbHOCTH)

1. CocraBbTe CXCMYy TaJIbBAHUYCCKOI'0 JJICMCHTA, B KOTOPOM DOJJICKTPOAAMH  ABJISIFOTCA
MarHue€Basgd W HHUHKOBas IIJIACTUHKH, OIMYIICHHBLIC B PAaCTBOPbBI MX HOHOB C aKTHUBHOU KOHHCHTpaIIHefI 1
MOJIb/, ,[[M3. Kakoii MmeTann sBiseTcs aHOOM, KaKou KaTOI[OM? Hamuiute YpaBHCHHUEC OKUCIIUTCIbHO-



BOCCTAaHOBHUTEILHOM pCaKknuu, HpOTeKaIOLLIeﬁ B 3TOM raJIbBaHHYCCKOM 3JICMCHTC, U BBIYUCIUTC €TI0

S/C.

1. MarsueByro IUIACTUHKY OIyCTHJIM B pacTBOpP €ro conu. IIpu 3TOM 31eKTpOoAHBIA MOTEHIHAAI
Marsus okasajucs paseH —2,41 B. BrluuciuTte KOHIIEHTPAIUIO HOHOB MarHus (B MOJIb/IM?).

2. B nBa cocyna ¢ rosyObIM pacTBOPOM MEIHOTO KyNOpoca MOMECTHJIM B NEPBBIA LIUHKOBYIO

IUTACTHHKY, a BO BTOPOH cepeOpsiHyl0. B kakoMm cocyze 1BeT pacTBopa mocteneHHo mnpomangaer? [loyemy?
CocTaBbTe JEKTPOHHBIC U MOJIEKYJISIPHOE YPABHEHHSI COOTBETCTBYIOIICH PEaKIUU.

3. VYBeIWYHUTCS, YMEHBIIUTCS WM OCTAaHETCs 0€3 M3MEHEHHsI Macca IIMHKOBOW IIACTUHKHU TPU
B3aMMoJIelicTBUM ee ¢ pacTBopamu: a) CuS04, 6) MgSO4, B) Pb(NO3)2? Ilouemy? CocTaBbTE 351€KTPOHHEIE
Y MOJICKYJISIPHBIC YPABHEHUSI COOTBETCTBYIOIIMX PEAKITHIA.

4. MapraHueBslii 3J€KTpOJ, B pacTBOpe €ro coiau umeeT noreHuuan —1,23 B. Beraucnure
KOHIIEHTpAIMIO HOHOB Mn>" (B Mons/mv?).
5. CocraBbTe cXeMy, HAITUIINUTE JIEKTPOHHBIE YPABHEHUS 3JIEKTPOIHBIX MPOLIECCOB M BHIYMCINTE

BJIC MeaHO-KaJMHEBOrO TalbBaHHYECKOro JNeMeHTa, B KoTopoMm [Cd*']=0,8 moms/nm®, a [Cu*']=0,01
MOJIB/ITIM®.

Kakoii rajpBaHMUYECKUH 3JIEMEHT Ha3blBaeTCs KOHLEHTpanMOHHbIM? COCTaBbTE CXEMY, HalMILNTE
JNIEKTPOHHBIE YpaBHEHUS DJIEKTPOJIHBIX mporeccoB U Bbuuciautre IJ[C raibBaHMYECKOTO DSIIEMEHTA,
COCTOSIIIIETO U3 CEepeOpsSHBIX AJIEKTPOJOB, omyileHHbIX: nepbli B 0,01H., a BTOpoil B 0,1H. pacTBOpBI
AgNO’.

6. CocraBbTe cXeMy, HAIIUIINUTE JIEKTPOHHBIE YPAaBHEHUS 3JIEKTPOJHBIX MPOLIECCOB U BHIYUCINTE
OJIC ranpBaHUYECKOrO 3JIEMEHTA, COCTOSIIEr0 M3 CBUHIOBOM M MarHHUEBOW IUIACTUH, OIYIIEHHBIX B
pacTBOphl CBOMX coneil ¢ konuentpamueii [Pb*] = [Mg?"] = 0,01 mons/mm®. Usmenutcsa mu DJC 3toro
9JIEMEHTA, €CJIM KOHLIEHTPALMIO KaX/10I0 U3 HOHOB YBEJIMYUTH B OJMHAKOBOE YHUCIIO pa3?

7. CocTaBbpTe CXEMBbI JIBYX TajJbBaHUYECKHX SJIEMEHTOB, B OJTHOM M3 KOTOPBIX HUKENIb SIBISETCA
KaTo/l0M, a B JpyroM — aHojaoM. Hamummre Ui KakJoro W3 3TUX 3JEMEHTOB JJIEKTPOHHBIE YpPaBHEHMS
peaxiuii, MPOTEeKAIOIINX Ha KaToJe U Ha aHO/IE.

8. Onektponu3 pactBopa K2SO4 mnpoBogwniu npu cune Ttoka 5SA B TeueHue 34. CocTaBbTe
JIEKTPOHHBIC YpPaBHEHHUS IMPOLIECCOB, MPOMCXOMAIIUX Ha 3NekTpoaax. Kakas macca BOABI HpH 3TOM
pa3liokKUIaCh M Y€MY paBeH 00BbeM Ta30B (H.Y.), BBIICTUBIINXCS HA KaTOAE U aHOJe?

9. ITpu snexkTponu3e cou HEKOTOPOro Meraia B Teuenue 1,5 4 npu cuie Toka 1,8 A Ha kaTone
BBIIETUIIOCH 1,75 r 3TOr0 Metaia. Belaucnnte MOJISIPHYIO MacCy SKBUBAJIEHTa METaJlIa.

10. TIpu snextponuse pactBopa CuSO4 Ha aHone Beiaenmiuoch 168 cm® rasa (m.y.). CocTaBbTe
JJIEKTPOHHBIE YPABHEHMsI IPOLECCOB, NMPOUCXOIALIMX HA JJIEKTPOAaxX, W BBIYMCIUTE, Kakas Macca MeIu
BBIJIETIMIIOCH HA KaToJe.

11.  Omnexrtposnn3 pactBopa Na2S04 npoBoauiIM B T€YEHHE 5 4 NpU cuile TOKe 7 A, COCTaBbTe
JJIEKTPOHHBIE ypaBHEHHUS IIPOLIECCOB, NMPOMCXOMALIMX Ha 3yeKkTpoaax. Kakas macca BoAbl IpH 3TOM
pa3JIoKMIACh U YeMY paBeH 00beM IazoB (H.y.), BBIICIMBIIUXCS Ha KaTo/e U aHoe?

12. DnekTponu3 pacTBOpa HUTpaTa cepedpa MPOBOIWIM TMPU CUie Toka 2 A B TedeHuwe 4 d.
CocTaBbTe 3JEKTPOHHBIE YpaBHEHHs MPOIIECCOB, MPOMCXOAIIMX Ha 3JekTponax. Kakas macca cepebpa
BBIJICJIUJIACH HA KAaTOJIE, M KAKOB 00bEM rasa (H.y.), BBIJCIIMBIIETOCS Ha aHO1Ee?

13.  DnexTponu3 pacTBopa cyib(haTa HEKOTOPOTO MeTaljia MPOBOIWIM HpU cuiie Toka 6 A B
TeueHue 45 MUH, B pe3yJIbTaTe Yero Ha KaToAe BhIACIIIOCH 5,49 T MeTauia. Beluncinre MOJSpHYIO Maccy
HKBUBAJIEHTa METAJlJIA.

14.  HackonbKO YMEHBIIUTCS Macca cepeOpsHOTo aHOa, €CIIH AJIEKTPOJIN3 pacTBOpa

AgNO3 nposoauth nipu cujie Toka 2 A B Teuenne 38 mun 20 ¢? CocraBbTe dJEKTPOHHBIE ypaBHEHUS
MPOLIECCOB, MPOUCXOIAIINX HA TPAQUTOBBIX ANEKTPOAAX.



15. DnexTtponu3 pacTBopa cyibdara IMHKA TMPOBOJAMIM B TeUeHHE S5 4, B pe3yjbTare 4Yero
BBIEIUIOCH 6 M kucrnopoaa (H.y.). CocTaBbTe ypaBHEHHUs JIEKTPOIHBIX IIPOIECCOB M BBIYMCIUTE CHITY
TOKa.

16.  Onextponns pactBopa CuSO4 npoBOANIN C MEIHBIM aHOAOM B T€UEHHE 4 U IIPU CUJIE TOKa 50
A, mipu 3TOM BbLAETWIOCH 224 T Meau. BeluncnuTe BBIXOJ 1O TOKY (OTHOIIEHHWE MACChl BBIAEIMBLIETOCS
BEIIECTBA K TEOPETUYECKU BO3MOXKHOI). CocTaBbTe 3JEKTPOHHBIE YPaBHEHHs MPOLECCOB, MPOUCXOIAIINX
Ha 3JIEKTPOJaxX B CIy4yae MEIHOIO U YTOJIBHOI'O aHOJA.

17.  Dnekrponu3 pactBopa Nal mpoBoguinu mnpu cwie Toka 6 A B teuenue 2,5 4. CocraBbTe
JIEKTPOHHBIE YPaBHEHMsI IPOLIECCOB, IPOUCXOSAIIMX HA YTOJNbHBIX AJIEKTPOJAX, M BBIYMCIUTE MacCCy
BEIIECTB, BBACTUBIINXCA HA KaTo/ie U aHOJe?

18. Kak mnpoucxoautr artmocdepHas KOppO3UsS JYKEHOTO M OLMHKOBAHHOTO JKele3a IpH
HapyHIeHUH NOKpbITHs? CocTaBbTE 3JIEKTPOHHBIE YPAaBHEHUSI aHOJHOTO ¥ KATOAHOTO MTPOIIECCOB.

19. Menp HE BBITECHSIET BOAOPOJ U3 pa3baBieHHBIX KHcHOT. [louemy? OnmHako eciu K METHOMN
IUTACTUHKE, OMYIIEHHOHN B KHUCIOTY, IPUKOCHYTHCS IIUHKOBOW, TO Ha MEIM HaYMHAeTCs OypHOE BbIJIEICHUE
Bojopona. Jlaiite »TOMYy OOBSCHEHHME, COCTaBbTE OJJIEKTPOHHBIC YPABHEHHS AHOJHOTO M KAaTOIHOTO
nporueccoB. Hanummmre ypaBHeHnEe NPOTEKAOLIEH XUMUYECKON PEaKIIH.

20. Kak mnpoucxomuT aTmocepHas KOPpO3Us JYy>KEHOrOo >Keje3a W JIY)KEHOHW Medau Tpu
HapyHIeHUH TOKpbITHs? CoCcTaBbTE SJEKTPOHHBIE YPABHEHUS aHOJHOTO ¥ KATOAHOTO MPOIECCOB.

21.  Ecnu miacTUHKY M3 YUCTOTO IIMHKA OMYCTUTHh B pa30aBIICHHYIO KUCIOTY, TO HaYMHAIOIIEEC
BBbIJIEJICHHE BOJOpOJIa BCKOpe MOYTH mpekpamaercs. OJHAKO NpH NPUKOCHOBEHMHM K IIMHKY MEIHOMN
MajoyKol Ha TMOCJIeHEeW HauMHAeTCs OypHOE BbIACIIEHHE Boaopona. Jlalite 3ToMy OOBsICHEHHE, COCTABUB
JJIEKTPOHHBIE ypaBHEHHUs AHOJIHOTO M KaTOJHOTO MpoleccoB. Hamummre ypaBHEHHE MpOTEKaroIIei
XUMHYECKOW PEaKIUU.

22. B 4YeM CyIIHOCTh HPOTEKTOPHOM 3alIUThl MeTalioB OT koppozuu? I[lpuBenurte mnpumep
IPOTEKTOPHOM 3aIlMTHl JKEJIe3a B JJIEKTPOJIMTE, COJEP)KALEM pPacTBOPEHHbIN Kuciaopond. CocrtaBbTe
AJIEKTPOHHBIEC YPABHEHUS aHOJHOTO U KaTOJHOTO MPOIECCOB.

23.  Kene3Hoe u3zaenue MOKpbUIM HUKeneM. Kakoe 3TO MOKphITHE — aHOAHOE WM KaTogHoe?
[Touemy? CocTaBbTe AJIEKTPOHHBIC YPABHEHUS aHOJHOTO M KaTOJHOTO MPOLIECCOB KOPPO3UU ITOTO M3AEITHS
IpU HApYyIIEHUU TOKPBITUS BO BIAXKHOM BO3JYyXE U B XJOPOBOAOPOAHOW (cossHOM) kuciore. Kaxue
IPOAYKThI KOPPO3UU 00pa3yroTCs B IEPBOM U BO BTOPOM CITydasix?

24. CocTtaBbTe SJEKTPOHHBIC YPAaBHEHHS aHOJHOTO M KATOJHOTO IPOIIECCOB C KUCIOPOJHOU H
BOJOPOJHON JIENOJIApU3aluell MpU KOPPO3UM Mapbl MarHuii — HUKenb. Kakue npoayKTel KOppo3uu
00pa3yroTcs B IEPBOM U BO BTOPOM ClTydasix?

25. B pactBop XJIOPOBOJAOPOJHOM (COJIIHOM) KHCIOTHI HMOMECTUIM LMHKOBYIO IUIACTUHKY H
IUHKOBYIO IUIACTUHKY, YaCTMYHO TOKpPBITYI0O Menplo. B Kkakom ciydae mporecc KOppO3UU LMHKA
IIPOUCXOAUT MHTeHCHBHEE? OTBET MOTHUBHUPYWTE, COCTaBHB AIEKTPOHHBIE YPAaBHEHHUS COOTBETCTBYIOIIHX
IIPOLIECCOB.

26. Ilouemy XMMHYECKH YHCTOE Xene30 Oosiee CTOMKO MPOTHB KOPPO3UH, YEM TEXHUYECKOE
xene30? CocTaBbTe 3JIEKTPOHHBIE YpPaBHEHHS aHOJHOTO M KaTOJHOTO IPOLIECCOB, MPOUCXOIALINX IMPH
KOPpPO3UHU TEXHUYECKOTO JKeJe3a BO BIaXKHOM BO3AYXE U B KHCIION cpelie.

27. Kakoe NMokpeITHE METajla Ha3bIBAETCSA aHOAHBIM, a Kakoe — KaToJHbIM? Ha30BUTE HECKOJIBKO
METAJIJIOB, KOTOPBIE MOTYT CIIYXHUTh JIJIs1 aHOAHOTO M KaTOJHOIO MOKPBITHS Xkee3a. CocTaBbTE 3JIEKTPOHHBIE
YpaBHEHHUS aHOJIHOTO U KAaTOJHOI'O MPOLECCOB, MPOUCXOASIINX MPU KOPPO3UHU Kelle3a, TOKPHITOrO MEbIo,
BO BJIAKHOM BO3JlyX€ U B KUCJION CpeJeE.



4. MeToan4yeckne MaTepuaJbl, ONpeaeJaoliue Npoueaypy OueHuBaHus
3HAHUUH, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH

B Tabnuue mnpuBeieHbl ONUCAHUS MPOIENYyp NPOBEACHHS KOHTPOJIbHO-OIICHOYHBIX
MEPONPUSITHI U MPOIEAYP OLIECHUBAHUS PE3YJIbTATOB OOYUYEHHS C MIOMOIIBIO OLIEHOYHBIX CPEJICTB B
COOTBETCTBHUH € paboueii MporpaMMoi TUCHUTUIHHBI.

HaunmenoBanue
OLEHOUHOTO Onucanus npoueaypbl IPOBEACHUSI KOHTPOJIbHO-OIIEHOYHOTI'O MEPOIPUATHS
U TIPOLIEAYDBI OLIEHUBAHUS PE3VIIBTATOB 00YyUEHUS
cpejicTBa poncaypsl o1l pe3y Yy

3ammrTa  KOHCIEKTOB,  NPEAYCMOTPEHHBIX  pabodeld  mporpammoi
JUCLMIUIMHBI,  TIPOBOAUTCA  BO  BpEMsA  IPAKTUYECKUX  3aHIATHMH.
Koncnekr IIpenonaBaresb Ha NPAKTUYECKOM 3aHATHU, IPEALIECTBYIOIIEM 3aHATHIO
IPOBEIECHUSI KOHTPOJISA, JOBOAUT 10 OOYyYarOIIMXCS: TEMY KOHCIEKTOB M
TpeOOBaHUs, IPEIbIBIAEMbIE K UX BBIIIOJHEHUIO U 3aLIUTE

TectupoBaHue IPOBOIUTCS MO PE3YyJIbTATaM OCBOCHUS TEM WM Pa3JEOB
JUCLUIUIMHBl WIM 10 OKOHYAHMIO €€ U3YyuYeHHs] BO BpEMs MPaKTHYECKUX
3aHsATHI. BOo Bpems npoBeieHNs TECTUPOBAHUS M10JIb30BATHCA yUEOHUKAMHU,

TectupoBanue CIPAaBOYHUKAMH, KOHCIIEKTaMH JICKLUH, TeTpajsiMu s MPaKTUYECKHX
(KOMIbIOTEpHBIE 3aHATUH He paspemeHo. lIpenopaBarens Ha NPAKTUYECKOM 3aHATHH,
TEXHOJIOTHH) HPEILIECTBYIOLIEM 3aHATUIO IPOBEICHUS TECTa, JOBOAMUT 10 O0YUYaArOIIUXCS:

TEMbI, KOJHMYECTBO 3aJaHUl B TECTe, BpeMs BBIMOJHEHUSA. Pe3ynbTaTsl
TECTUPOBAaHUS BHJHBI oOOyuaroleMycs Ha KOMIBIOTEPE cpaszy Iocie
MPOXOXKACHHSI TeCTa

3ammra J1a00paTOpPHBIX pPadOT MPOBOAMTCS BO BpeMs JIaOOPaTOPHBIX
3aHsaTM. Bo Bpems mpoBeneHus 3amuThl  J1a0OpaTOpHOM  pabOTHI
MOJIb30BAaThCA  yUYEeOHHKAMH, CIPAaBOYHUKAMH, KOHCIEKTAMHU JICKIIMIA,
TETPAJSIMHU HE Pa3peIICHO.

[IpenogaBatens Ha nabopaTOpHOUM padoTe, MPEANISCTBYIOMIEH 3aHSATHIO
JlaGoparopHasi paboTa | MPOBEICHUS 3aIIUTHI JTaOOPATOPHOH PabOTHI, JOBOAWT JIO OOYYAIOIIUXCS:
HOMEp 3aluinaeMoil nmabopaTopHod paboThl, BpeMs Ha  3alUTy
nabopaTopHON pabOTHI.

[IpenogaBatens uHGOPMUPYET OOYyUYAIONUXCS O pe3yibTaTax 3alllUuTh
naboparopHoii  pabOTBI cpazy TOCIE €€ KOHTPOJIbHO-OIIEHOYHOTO
MEPOTIPUSITHS

I[J'ISI oprammM3alvi M TIPOBCIACHUA HpOMe)KYTO‘-IHOI\/'I aTTeCTallu COCTaBJJIAIOTCA THIIOBBIC
KOHTPOJIbHBIE 3aJaHUsl WIM HHBIE MaTepuaibl, HEOOXOAMMBIC IS OIEHKHW 3HAHUW, yYMEHHI,
HAaBBbIKOB U (WJIM) OIBITA I€ATENbHOCTH, XapaKTEPU3YIOIIMUX 3Tanbl (OPMUPOBAHUS KOMIIETEHIINI B
MPOLIECCE OCBOEHUS 00pa30BaTeIbHONM MPOrPAMMBI.

IlepedyeHb TEOPETUYECKMX BOINPOCOB M THUIOBBIE INPAKTHYECKUE 3aJaHUsI Pa3HOTO YpPOBHS
CIIO)KHOCTH JJIsS MPOBEJEHUSI MPOMEKYTOUHOH aTrTecTaluu oOydaroluecs TMOTydyaloT B Hadyale
ceMecTpa uepe3 JJIEKTPOHHYI HHGOpMaIMoHHO-00pa3oBaTenbHyo cpeny KpXKT Upl'YIIC
(MTMYHBINA KaOUHET 00YyYaroIIerocs).

Onucanue npoueayp NpoBeIeHus NPOMEKYTOYHOM aTTecTallui B (pOpMe IK3aMeHa
1 OLICHMBAHUS Pe3yJIbTaTOB 00y4eHHs

[IpomexxyTouHast arTecTanus B GopMe dK3aMeHa MPOBOJAUTCS MTyTEM YCTHOTO COOECEeT0BaHUS
o OuseraM win B popMe KOMITBIOTEPHOTO TECTUPOBAHUSI.
[Ipu mnpoBeneHWMM TMNPOMEKYTOUHOW aTTecTaluu B (opme coOecenoBaHHs OUIICTHI
COCTaBJISIOTCS TAKUM 00pa30M, YTOOBI KK/ U3 HUX BKJIIOYAI B ce0sl TEOPETUUECKHUE BOIIPOCHI U
MPaKTUYECKHUE 3aaHUs.




buner conmepkuT: nBa TEOPETHUYECKUX BOIpOCa Ul OLUEHKM 3HaHWM. Teopernueckue
BOIIPOCHI BBIOUPAIOTCS M3 MEPEYHsI BOMPOCOB K SK3aMEHY; JBa MPAKTUYECKUX 3aJaHUS: OJHO U3
HUX JUISl OLIGHKHM YMEHHUH (BBIOMpAETCs M3 MEpEeyHs! THIOBBIX MPOCTHIX MPAKTHUYECKUX 3aJaHUM K
9K3aMeHy); APYroe MpaKTHYeCKOoe 3aJlaHue JI1 OLEHKU HaBBIKOB U (WJIM) OMNBITA JESATEIbHOCTH
(BBIOMPAIOTCS U3 MEPEUHS TUIIOBBIX MPAKTUYECKUX 3a/laHUN K DK3AMEHY).

Pacnpenenenue TeopeTHUECKUX BOMPOCOB U MPAKTHUECKUX 3a/1aHUM 10 3K3aMEHAI[MOHHBIM
OuneraM HaXOIHUTCSA B 3aKPBITOM Uil O0ydaromuxcs focryne. Pa3paboTaHHbI KOMIUIEKT OMIIETOB
(25-30 OuneToB) HE BBICTABIACTCS B DJIEKTPOHHYHO HH(POPMAIMOHHO-00pPA30BaTEIbHYIO CpeIy
KpKT Upl'YIIC, a xpanutcs Ha kKadenpe-pa3padoTurke (HOHIOB OLIEHOUYHBIX CPEJICTB.

Ha sk3amene oOyuaromuiicss Oepetr OuiieT, A MOArOTOBKM OTBETa HA SK3aMEHAIIMOHHBII
omteT o0yJaroniemMycst OTBOJUTCS BpeMs B npezaenax 45 MuHyT. B mporecce orBeta o0y4daromerocs
Ha BOMPOCHI U 331aHUs OMIieTa, Mperno/iaBaTeib MOXKET 3a/1aBaTh JOMOJIHUTEIbHBIE BOTIPOCHI.

Kaxnpiii Bompoc/3amanue Ouiera OIEHMBAETCS IO YeThpeXxOalIbHON cucTeMme, a jaajee
BBIUHCIISIETCSl CcpefHee apu(MeTHYecKoe OICHOK, IOMYYEHHBIX 3a KaxAbld BOMpOC/3aJaHHue.
Cpennee apudmMeTnueckoe OIEHOK OKPYTIISIETCS 10 LEJIOT0 10 MPaBUIaM OKPYTJICHHUS

[Ipu mpoBeneHUH MPOMEXKYTOUHOHM aTTecTalud B (popMe KOMIBIOTEPHOTO TECTUPOBAHUS
BapHaHT TECTOBOIO 3alaHus ¢opmupyercs W3 (QOHAA TECTOBBIX 3aJaHU 10 AUCHUIUINHE
cily4aiiHbIM 00pa3om, HO ¢ ycioBueM: 50 % 3amaHuii TOJKHBI ObITh 33JJaHUSIMH OTKPBITOTO TUIIA U
50 % 3amaHuil — 3aKPHITOTO THUTIA.

. YrBepxnaio:
9K3AMEHAIIMOHHBIU BUJIET Ne 1 3aB. kabempoit K]
no qucnuininie: XUMHAUS
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1. Koppozus wmeramnoB. Kiaccubukanus  Koppo3HOHHBIX — mporeccoB.  CyIrHOCTb
BJIEKTPOXUMHYECKOM 3aIlUThI: KATOJHON U aHOJHOM.

2. KBanroBble umcna, ux xapakrepuctuka. [Ipunuun [laynu. IlpaBuna Kneukosckoro. Kakoe
MaKCHUMaJIbHOE YUCIIO 3JIEKTPOHOB MOTYT 3aHUMATh S-, p-, d- U f~OpOUTaIN TaHHOTO

sHeprerudeckoro ypoBHs? Ilouemy? Hanummure s351eKTpoHHYIO (DOpMyJy aTroma 3JIEMEHTa C
NOpsAAKOBBIM HOMepoM 3 1. HannmmTe KBaHTOBBIE Yncia UIsl IOCIEIHETO DJIEKTPOHA.

3. YpaBHs[ﬁTe YpaBHCHUEC OKHCIUTEIbHO-BOCCTAHOBUTEIILHOM pPCakKliui HMOHHO-3JICKTPOHHBIM|

MECTOJI0M:
B + HCIO; + H;O — HBrOs + HCI




