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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

1.1. Heabo (umeisiMH) OCBOEHHS JUCHMIUIMHBI «XUMUS» SBISETCS (POPMUPOBAHUE
O00BEKTUBHOTO U IEJIOCTHOTO €CTECTBEHHOHAYYHOT'O MHPOBO33PECHHS; yIIIyOJIieHUE, pa3BUTHE U
CHUCTEMaTH3alusl XUMUYECKUX 3HAHUN, HEOOXOAMMBIX MPHU PEUICHUU MPAKTUYECKUX BOIPOCOB
pPa3HOr0 YPOBHS CIIOKHOCTH B XO0JI€ BBIIIOJIHEHUS MPOo(hecCHOHANbHBIX 3a/1a4d B 00JIaCTH HAay4YHO-
HCCJIEIOBATENIBCKOM, MPOU3BOICTBEHHO-TEXHOJIOTHYECKONU U TPOEKTHOM e TEIbHOCTH.

1.2. 3agauu ocBOeHUS TUCHUILITHHDI:

- TOTOBHOCTb CTYACHTOB K HCIIOJIb30BAaHHUIO MOJYYEHHBIX MPU HU3YYCHHH JUCHUTUIMHBI
«XuMHs» 3HAHWM, YMEHUH, HABBIKOB W KOMIIETEHIMI NIpU H3y4yeHUH OOLICHAYYHBIX U
CHEIHMaNIbHBIX JUCIMILINH, a TAKXKE 71 pelIeHus MpopeCcCHOHANTbHBIX 3a/1a4;

-(hopMUpOBaHKHE HABBIKOB Pa0OTHI B XMMHUYECKOH J1ab0opaTopuu, MPOBENECHUS HAYYHOT'O
MCCJIEI0BAHMS, aHAIIU3a PE3YJIbTaTOB IKCIIEPUMEHTA,;

- TOTOBHOCTb CTYJICHTOB K OpPraHU3alliid CaMOCTOSITENIbHOM IeATEIbHOCTH JJISl PEeLICHUS
MOCTaBJICHHBIX 33]1a4;

- TOTOBHOCTb CTYJEHTOB K IOJIb30BaHUIO WH(OPMAIMOHHBIMH cUcTeMaMu (ydeOHas,
Hay4yHas JIMTepaTypa, UHTEPHET-PECYPCHI).

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM INPOT'PAMMBI

2.1. YueOnaa nucuuniauda b1.b17 «Xumus» BKIO4YeHa B 0053aTelbHBIA NEPEYEHb
JUCUMIUIMH 0a30BOMl yacTu 0Opa3oBaTeNIbHOW MpOrpaMMbl BHE 3aBHCHMOCTH OT €€
HanpasieHHocTH (mpoduist). ucuuruinHa peanusyercs B COOTBETCTBUU C TpeOOBaHHUSIMHU
®I'OC, OIT BO u VII, mo wampasnenuto noarororku 13.03.02.

JucuuruimHa XUMHST OCHOBBIBAETCS Ha 0a30BBIX 3HAHMAX, MMOJYYCHHBIMH CTYJCHTAMHU
IPU U3YYEHUH XUMHUH, PU3UKN U MAaTEMaTUKU B 00beMe Kypca CpeIHEH IIKOJIbL.

JucuumnuHa  «XuUMHS»  SBISETCS  OCHOBONOJAralooIled Juis  HM3ydeHus  psaa
oOLIeHAYYHBIX W CIEUUANbHBIX IUCLMIUINH, CBA3aHHBIX C XUMHeH. Pe3synbrarel oOyudeHus,
NOJy4eHHblE TPU OCBOCHHUU JUCLMIUIMHBI, HEOOXOAWMBI NpPU M3YYEHHUU CIEAYIOIIUX
JUCLMIUINH;  «OKojorus»,  «DPusukan, «ONIEKTpUYECKOE M KOHCTPYKLMOHHOE
MaTepuaioBeeHue», «TeopeTndeckrue OCHOBBI 2JEKTPOTEXHMKW» W JIp. U NPU BBINOJIHEHHUU
BBIITYCKHON KBaTH(PUKALMOHHON pabOTHI.

VYyeOHasi mporpamMma AUCHUIUIMHBI IPEANOJAraeT BBINOJIHEHHUE JIa0OpaTOpPHBIX paloT.
JlaGopaTopHbBIii MPaKTUKyM BKJIOUaeT B ceOs pabOThl MO OCHOBHBIM pasjeiiaM Kypca u
HaIpaBJieH Ha yri1yOJIeHHOEe N3YYeHHEe TEOPETUUECKOro MaTepraia U Ha MpUOOpeTeHue yMEHNUs,
HABBIKOB U OIbITA IPOBEJCHUS SKCIIEPUMEHTA, aHaIM3a U 00pabOTKH €ro pe3yabTaToB.

OCOOEHHOCTBIO JUCHUIUIMHBI SBISETCS IMPOBEACHUE JIAOOPATOPHBIX paboT. XUMHUYECKUH
HKCIEPUMEHT CIIOCOOCTBYET PA3BUTUIO Y CTYJAEHTOB IPAKTHUYECKUX HABBIKOB MO paboTe ¢
BEIIECTBAMM W MaTepuajaMH, COACUCTBYET pa3BUTHIO NEPUENTUBHOW cdepbl JIUYHOCTH
(rmazomepa, I[BETOOIYLIICHHUS, TETIOBBIX OLIYIIEHUIT), 3pUTETBHON NaMSTH,
Ha0JI0/IaTEIIbHOCTH. [Ipu mpoBeneHun J1abOpaTOPHBIX PabOT MPEAYCMOTPEH OpuraaHbIid
Croco0 BBHITIOJHEHUS ONBITOB, YTO MO3BOJISIET CTYJAEHTY MPUOOPECTH CIIOCOOHOCTH paboTaTh B
KOJIJICKTHBE, TOJIEPAHTHO BOCHPUHUMATH COIMAJbHBIE, ITHUYECKHE, KOH(PECCHOHATIbHBIE U
KynbTypHble paznuuus. CoTpyIHHYECTBO OOY4YaIOIIUXCS CIOCOOCTBYET (DOPMHUPOBAHUIO Y HUX
YHUBEPCAJIBHBIX OOIEKYIbTYPHBIX KOMIIETEHIIUH.



Pabouast mporpamma guctumiuabl b1.b17 «Xumus» 118 WHBAIMIOB W JIMIl C
OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI Pa3padaThiBaeTCsi HHIWBUIYaTbHO C Y4E€TOM
OCOOCHHOCTEH TMCUXO(PHU3UIECKOTO PA3BUTHUS, WHIUBUIYATHHBIX BO3MOXXHOCTEH M COCTOSHUS

300POBb TAKUX 06yqa10mnx051.

3. KOMIIETEHIIAM OBYYAIOIIETOCS, POPMUPYEMBIE B PE3VJILTATE
OCBOEHHUS JUCIHUATITAHBI (MOIYJIST)

[Ipotiecc u3yueHust TUCUUIUIMHBI «XHUMHUSI» HAMPaABIICH Ha!
- ¢dopMupOBaHHE DJIEMEHTOB CJIEAYIOIMX KoMmreTeHIui B coorBerctBuu ¢ OIIOIT BO mo

HalIpaBJICHUIO IIOATrOTOBKH

SJICKTPOTCXHHUKA.

(cermanbHOCTH) 13.03.02  «DnekTposHepreTUKa

a) oomenpodeccunonansubix (OITK): OITK-5.

Taonuua 1- @opmuposanue KomnemeHyuil OUCYUNTUHAMU

)51

Haumenosanue
OUCUUNTIUH,
dopmupyrouwux
KomMnemenuyuio
COBMECHMHO

Cemecmpyl, popmuposanus KomnemeHyuil OuUCYUNIUHAMU

OIIK-5

Xumus (b1.B5.17)

TeopeTquCKaﬂ )5
HpI/IKJ'IaI[Ha)I MECXaHUKa
(51.5.20)

IToaroroBka k
Mpoleaype 3alUThl U
sanra BKP (B3./1.1)




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2- Ilepeuens naanupyemulx pe3yibmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C80CHU

Kon u Koa u HaumeHoBaHue Ilnanupyemblie pe3yabTaTbl 00y4eHUs 1o Aucuuiviude | OueHo4YHbIe CpeIcTBA
HAaUMECHOBaHUE HHAUKATOpa Telcymero HpOMe)KYTO'{HOﬁ
KOMIIETCHIIUN JAOCTHIKCHUSA KOHTPOJIA arrecranmumn
KOMIICTCHIIMHA
OIIK-5. Cniocoben NOIIK-5.1. 3HaTh: YMmers: Baapers: Bonpocs! 14
UCIIOJIb30BaTh JleMmoHCTpHpYyeT 3HAHHE | - TEOPETUUECKHE - UCTIOJIb30BATh JJIs - METOJIaMHU YCTHBIH ONPOC 10 | THCHMEHHOTO
CBOHCTBa obnacreit MIPUMEHEHHS, | OCHOBBI OOIINX pELICHUSI MPUKITAIHBIX | NCCICIOBAHMS I TeMaM. 9K3aMeHa
KOHCTPYKLIMOHHBIX U | CBOMCTB, XapaKTEPUCTUK W | 3aKOHOMEPHOCTEH 33721 OCHOBHBIC N3y4YECHUS CBOWCTB Bompocsl  k (30 buneros)
JJEKTPOTEXHMYECKHX | METOJIOB UCCIIENOBAaHNS | M3MEHEHHUS CBOMCTB XMMHUYECKHE 3aKOHBI M | KOHCTPYKIIMOHHBIX 3aIuTe Bomnpocs! s
MaTepuaioB B KOHCTPYKIIMOHHBIX MaTepu- | MaTepuasos, MOHSTHS, MaTepHalioB U 71ab0PaTOPHBIX YCTHOTO
pacderax aJloB, BBIOMpaeT KOHCTPYK- | - CBOMCTBA, - BBIOMpATh KOHCTPY- | TPOIECCOB C UX pabor. cobeceoBaHUs Ha
apaMeTpoB U LIMOHHBIE  MaTepHaibl B | XapaKTEPUCTUKH U KIMOHHBIE MaTepHalbl | y4acTHEM. 3agaHus K 9K3aMeHe: OMIeTh
PEKUMOB OOBEKTOB COOTBETCTBUM C Tpebye- | o0nacTu MpUMEHEHHUs | B COOTBETCTBHU C IIUCbMEHHBIM (30 OuneroB)
npodecCHOHANIBHOM | MBIMH  XapaKTEPUCTHKAMHU | KOHCTPYKIIMOHHBIX TpeOyeMbIMU KOHTPOJIbHBIM Tectsl
JIeITeIbHOCTH JUIL  WMCHOJNB30BaHUS B | MaTepHalIoB. XapaKTepUCTUKAMHU. paboram 1o
o0mactu npodeccHoHaTbHON paszaenam
JICSTEIIHOCTH.
HOIIK-5.2. 3HaTh: YMmerb: Baanern: YcTHbIH onpoc 1o
JleMOHCTpHpYET 3HaHNE - TEOPETHIECKHUE - aHAJM3UPOBATH - nadopmanuei o TEeMaM.
oOnacteil mpuMeHeHMs, OCHOBBI O0IITHX CBOMCTBa Ha3Ha4YeHUH 1 obIac- Bompocsl  k
CBOHCTB, XapaKTEpPHUCTHK 1 3aKOHOMEpHOCTEN JNEKTPOTEXHUYECKUX | TSAX MPUMEHEHUS 3aIuTe
METOJIOB HCCIIEA0BaHNUS MIPOTEKaHMS MaTepuasnoB 1 OCHOBHBIX JIEKTPO- 71a00PaTOPHBIX
IEKTPOTEXHUIECKUX XMMHUUYECKHUX U CHCTEeMaTH3UPOBaTh TEXHUYECKUX pabor.
MaTepHalioB, BHIONpPAET IIEKTPOXUMHUECKHX obyactu ux MaTepHaJIOB; 3aganus K
ANEKTPOTEXHUUECKHUE HPOLIECCOB; MPUMEHEHUS B - HEKOTOPBIMH 9KCIe- | MUCbMEHHBIM
MaTepualibl B COOTBETCTBUH | - TEOPETHYECKUE COOTBETCTBHH C PUMEHTAIBLHBIMH KOHTPOJIbHBIM
¢ TpebyeMbIMH OCHOBBI 00IIIHX TpeOyeMbIMU METOJIMKaMHU U TEX- pabotam 1o
XapaKTEePUCTUKAMH. 3aKOHOMEPHOCTE! XapaKTePUCTHKAMH. HUKOM HCCIIeIOBaHUI | pa3aernam
HU3MEHEHHUS CBOMCTB CBOICTB U HaBbIKAMU
MaTepHaJioB; M3MEPCHUSI OCHOBHBIX
- CBOHCTBa, (U3MKO-XUMHUYECKUX
XapaKTEepPUCTUKH U rapameTpoB
00J1acTH IPUMEHEHHS IIEKTPOTEXHUYECKUX
IIEKTPOTEXHUIECKUX MaTepHaJIoB.
MaTepHaJIOB.




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 PacnipenesieHue TPYA0EMKOCTH JUCIUILIMHBI 110 BUIaM PadoT Mo ceMecTpam
OO0mast Tpyno&MKOCTh TUCIUIUIMHBI COCTaBlsieT 5 3aderHbix eaumnuil, 180 dacos,
pacripeielieHie 4acoB 110 BUAaM padoT ceMecTpaM IpeACTaBICHO B TabIuIe 3.

Taobauya 3 -Pacnpedenenue mpyooémkocmu OUCYURIUHBL RO 6UOAM PAOOM RO cemecmpam

JIJ1sl CTY/1eHTOB OYHOI0 00y4eHus!

Bup yueOHoii padoTbl

Tp

TOEMKOCTEL B 4ac

Bcero
JacoB

B 1.4. mo ceMecTpamMm

1 cem |

2 ceM

®opMaT U3yYyeHHs TUCIUNIHHBI

C UCITIOJIb30BAHHECM 3JICMCHTOB
QJICKTPOHHOI'O 06yquI/m

OO6mas Tpy106MKOCTh JUCIUTUINHBI TI0 Y4eOHOMY IIJIaHy 180

1. KonrakTHas padora: 57 57
1.1.AynuTopHasi paboTa, B TOM 4HcJje: ol o1
3aHATHUSA JEKIUOHHOTO THHa (JI) 17 17
3aHsTUs ceMuHapckoro tuna (I13-cemunapsl, mpakTHUecKue

3aHATHUS U D)

nabopaTtopubie paboTsl (JIP) 34 34
1.2.BHeayauTopHasi, B TOM YucJje 6

KypcoBas pabdota (mpoekt) (KP/KII) (koHcynbranus, 3ammuTa)

TEKYIIUI KOHTPOJIb, KOHCYJIbTAIMU IO AUCITUTIINHE 4 4
KOHTaKTHas paboTa Ha mpomexyTouyHoM KoHTpose (KPA) 2 2
2. CamocTrosiTesabHas padora (CPC) 69 69
pedepat/acce (MOArOTOBKA)

pacuérHo-rpaguyeckas padora (PI'P) (moaroroska)

KOHTpOJIbHasI paboTa

kypcoBas pabota/mpoekT (KP/KII) (moaroroska)

CaMOCTOATCIIbHOC U3YYCHUC Pa3aCIOB, CAMOIIOATOTOBKA (npopa60TKa n

MMOBTOPCHUC JICKIIMOHHOTI'O MAaTCpHUajia U MaTepurajia y‘{€6HI/IKOB n y‘I€6HLIX 69 69
mocoOuii, MOroToBKa K 1a00OpaTOPHBIM M MPAKTUUECKUM 3aHSATHSIM,

KOJUIOKBHUYM H T.JI.)

ITonroroBka K sk3amMeHy (KOHTPOJIb) o4 o4

B kauecTtBe TCKYIICTO KOHTPOJIA IMPLIIOAaBaATCIIEM IIPEAYCMOTPCHBI KOHTPOJIBHBIC pa6OTLI niIn

YCTHBIﬁ KOHTpOJ'ILHHﬁ OIIpOC 110 TEMaM pPa3aCIOB.




JJ1s1 CTY/IeHTOB 3204HOI0 00y4eHus!

TpynoémkocTh B 4yac

Bup yueOHoii padoTbl Bcero B 1.4. mo cemecTpam

4acoB 1 cem | 2 cem

C UCITIOJIb30BaHHUEM 3JICMCHTOB

®opmaT u3yyeHus JMCHUTLIMHbI
AJIEKTPOHHOT'O O0YYEHUs

O0mas Tpy10éMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IJIaHy 180 180
1. KonrakTHas padora: 19 19
1.1.AynuTopHasi paGoTa, B TOM 4HcJie: 12 12
3aHATHS JeKIMOHHOTO THNa (JI) 6 6

3aHATUS ceMuHapckoro tumna (I13-cemuHappl, mpakTHYECKUE
3aHATHUS U D)

naboparopusie padboTs (JIP) 6 6
1.2.BHeayauTopHasi, B TOM YHCJIe 7 7
KypcoBast pabora (mpoekt) (KP/KII) (koHCynbTanINSA, 3a1IMTA)

TEKYIIUI KOHTPOJIb, KOHCYJIbTAIIUU TI0 JUCIUILTUHE 5 5
KOHTaKTHas paboTa Ha npomexyTouyHoM KoHTpose (KPA) 2 2
2. CamocTrosiTesabHas: padora (CPC) 152 152

pedepat/acce (1MOAroTOBKA)

pacuérHo-rpaduyeckas padora (PI'P) (moaroroska)

KOHTpPOJIbHAsI paboTa 11 11

KypcoBast pabora/mpoekT (KP/KII) (moaroroska)

CaMOCTOSITEIbHOE N3yUCHHE Pa3/IeNIOB, CAMOIIOATOTOBKA (TIPOPadOTKa 1
MOBTOPEHHE JIEKIIUOHHOTO MaTepualia U MaTeprana ydeOHUKOB U Y4eOHBIX 143 143
nocoOuil, MOArOTOBKA K JJa0OPaTOPHBIM M MPAKTUUECKUM 3aHATHSIM,
KOJUIOKBHUYM H T.JI.)

IToaroToBka K 9K3aMeHy (KOHTPOJIb) 9 9




4.2. Coaep:xanue AUCUUILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Taonuya 4 -Coodepirwcanue oucyuniutsl, CmpyKmypupoGanHoe no memam 0jis CHyOeHmos 04H020 00yUeHUs

Bunel yueonoi padoTsl

Ilnanupyemsle
KonrakTHas
(KOHTPOJIHPY€EMbIE) T - HaumenoBanme Peanmzanms HaumenoBanme
<
pe3yabTaThI = E o HCIO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
OCBOCHMS: - 9 E o | = D) 5 g3 p— AKTHUBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
auMEeHOBPaHHeE Pa3/ieioB, TEM ®| Z o> e
rox YK; OIIK; K p pasi > = |EF| S F g5 na HHTEPAKTHBHBIX NOArOTOBKH Kypca
- o - LAl
1 HHATOPR 2 = E E E E g ?3 o0pa3oBaTelIbHBIX | (TPYI0eMKOCTH B | (TPYA0E€MKOCTH B
= =) = 12
JI0CTHKEHUSA 218 = = § < = TEXHOJIOTH I gacax) yacax)
. S
KOMIIETeHIU i = l% ) E‘ 5| © =
1 CEMECTP
Pa3znen 1 OcHOBHBbIC IOHATHS U 3aKOHBI XUMUH
IMpopaboTka nexuuii 1 JEKIUS-00BSICHEHHUE C
Tema 1.1 Beenenue. OcHOBHBIE TOHATHSA 05 15 OCHOBHOJ JINTEPATYphl | YACTHYHBIM
U 3aKOHBbI XUMUU ' ' [6.1.1] cr. 17-46 IIpUBIIeYeHIEM (HOPMEI
IICKyccuH, Oecenbl
BEINoIHEHHE ONIBITOB B
MaJIBIX Tpymmax (2-3
Jla6oparopHasi pa6ora mo Teme Ne 1.1 es0BeKa).
. moAroTroBka k JIP KomnexkrusHO-
OIIK-5 Onpenenenye SKBUBaJIEHTHOW MacChl 1 0,5
HOIK-5.1 [6.3.1] cp. 18-19 rpyIMmnoBoe 00CyXaeHNE
-o. MeTajia PE3yNLTATOB
HOIIK-5.2 MIPOBE/ICHHBIX OIBITOB.
o(hopMIIeHHE OTIETOB 3ammura 1abopaTtop-
10 pe3ynbTaram HBIX paboT.
naboparopHoii paboTte _
mo teme Ne 1.1 Cnaya oT4eTOB. 1 5 [6.3 f] P 18 1% KomnexruHo
. .3.1] c1p.18-19,
IIpoBepka noMalHUX 3alaHU B rpynnosoe obeyxeHne
BITIOJIHCHUE pelieHus 3a1a4.
JIOMAIIHUX 3aJaHui
[6.3.1] cTp.12-17
Hroro no 1 pasneny 0,5 2 4




Bunel yueonoi padoTsl
Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) 6 ® m HanmenoBanmue Peanmnsanusi HaumeHnoBanue
abora =
pe3yabTaThl P E E HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTam-loro
o9 .
OCBOCHMSL: 7 & E ol 2 ol 5 2 g AKTHBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
anMEeHOBpPaHHE Pa3aea0B, TEM ] ] S| = -
xox YK; OIK; MK p pasa 2 ¥ | & & § 5| g E‘ a Bun CPC HHTEPAKTHBHBIX HOJrOTOBKH Kypca
- |5 & G
H HHIAKATOPHI = g E S E| 5 & 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5| @ el 9 & ,12 13 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMIeTeHIHii = s é‘ 5| © =
Pazgen 2 DneMeHTH XUMHUUECKOH TepMOIUHAMUKU.
Tema 2.1 IlepBbrif 3ak0H ITpopaGoTka feKIwmii i NEKIUA-00BACHEHHUE C
TepMoauHaMHUKH. TepMoguHaMUIeCKre 1 ) OCHOBHOIT tuTeparyppr | ACTHIHEIM
IIPUBJICYCHHUEM (DOPMBI
¢dynkuun. Tepmoxumus.. 3axon ['ecca [6.1.1] cr. 221-238; i p dop
JUCKYCCHH, OCCEbI
M CJICACTBUS U3 HEro. [6.1.2] cr.115-122
Tema 2.2 BTopoii u TpeTHii 3aKOHBI [Ipopabotka eximii 1 JIEKIUA-00BACHEHUE C
TepMoauHaMUKU. CaMONpPOU3BOJIbHBIE U OCHOBHOM JIUTEPATYpPhl | YaCTHYHBIM
HE CaMOIIPOU3BOJILHBIE IIPOLIECCHL. 1 2 [6.1.1] cr. 238-246; MIpUBIIEYEHUEM (HOPMEI
Oneprust [m66ca.  Kpurepun [6.1.2] cr.122-147 JIMCKyCCHH, Bece bl
CaMOINPOU3BOJIBHOCTH XUMHUECKHUX
OIIK-5 eaKuyE)f/'I
VIOIIK-5.1 P ‘
BrinonHeHue OnbITOB B
HOIIK-5.2 MaJIbIX rpynmax (2-3
JlaboparopHas padoTa mo Teme Ne 2.1 yenoBexa)
noaroToska k JIP .
OnpeneneHne TEIIOTH PACTBOPEHUS U 2 2 [6.3.2] c1p. 40-42 KouektuBHO-
TEIUIOTHI TUAPATALUH o ' TPYIITIOBOE 0OCYXKIEHNE
pe3yapTaToB
IIPOBEICHHBIX ONBITOB.
odopmieHHe 0TYETOB 3ammura 1abopaTtop-
10 pe3ynbTartam HBIX paboT.
mo Teme Ne 2.1 Craya OTYETOB. naGopaTopHHx pa60T KoJUIeKTHBHO-
KoHTponbHBIi 011poc (KOHTPOIbHAS 3 4 [6.3.2] cp.40-42, TPYIIIOBOE 0GCYsKICHHE
pabora) IIOArOTOBKA K OIIPOCY pelieHus 3aiay.
[6.3.2] (KP [6.3.9]
crp.3-9)
Hroro no 2 pa3aeny 2 5 10
OIIK-5 Paznen 3 Kunerrnka XMMHYIECKHX IPOIIECCOB
HMOIIK-5.1 Tema 3.1 CKOpPOCTh XUMUYECKUX | 2 | | | 2 [TpopaboTka NeKuuii u JeKIHA-00BSICHEHHE C
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Bunel yueonoi padoTsl

Tlranupyemsre KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOTO
OCBOCHMS: o E ol 2| 53 EF AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
xox VK OIIK; [IK HanmenoBpaHue pa3aesoB, TeM ?i E- ;: § ?, E E Gﬁ Bug CPC MHTEPAKTHBHBIX TR xypea
W HHANKATOPBI = = E E E § & 6 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é" § = = § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
HOIIK-5.2 peakuuii. Biusinue pa3nuaHbIx OCHOBHOM JIUTEpaTypHI YaCTUYHBIM
(hakTOpPOB HA CKOPOCTh XMMUYECKOM [6.1.1] cr. 247-263; HPUBJICYCHHEM (OPMEI
peaKLu. DIEMEHTHI KaTalusa. [6.1.2] cr.166-203 JMCKyccuu, Gecerbt
XuMuueckoe paBHOBECHE.
JlaGopaTopHas pabora no Teme Ne 3.1 Boinonnenue onbiToB B
1) BausHME KOHIICHTPAUU Ha CKOPOCTh MaJIBIX Tpynmax (2-3
XUMHYECKON peaKIim 4eII0BEKa).
2) BausiHYE BETMYMHb] TOBEPXHOCTH fonr?;g;g:i%; _—
pasJic/la pearnpyIomix BeHIeCTB.,Ha noarotoska k JIP plZZyJ'IBTaTOB e
CKOPOCTb T€TEPOTEHHBIX PEAKLINI 2 2 [6.3.3] crp. 33-37 TIPOBEIICHHBIX OTIHITOR,
3) XuMudeckoe paBHOBECHE U €To
CMeIleHHne
4) 'oMOTeHHBIN U reTepOreHHBIN
KaTaJn3
odopmieHne oTIeTOB 3ammra maboparop-
TI0 pe3yibTaram HBIX Pabor.
o Teme Ne 3.1 Cgaya oT4eTOB. NabOPATOPHBIX PAGOT KOICKTHBHO-
KonTpomsHbIit onipoc (KOHTpOIBEHAS 3 4 [6.3.3] ctp.33-37, TPYIIOBOE 0GCYsKICHHE
pabora) TIOArOTOBKA K ONpoCy pelIeHus 3a1ad.
[6.3.3] (KP [6.3.9]
ctp.10-18)
Hroro no 3 pazgeny 2 5 8
Pa3aen 4 PacTBOpEI SJIEKTPOIIUTOB
OIIK=5 [TpopaboTka JIeKIHii 1 JICKIUA-00BACHEHHUE C
UOIIK-5.1 Tema 4.1 JluciepcHbIe CUCTEMBI. .
OCHOBHOU JIMTEPATYPbL YaCTUYHBIM
HOIIK-5.2 PacTBOpHI HEINEKTPOIUTOB. 3aKOHBI 1 2 [6.1.1] cr. 285-31) HpUBeUeHHEM hOpMBI
Payns. OcMoc u ocMoTHdeckoe JWCKyCCHH, Gecebl
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) 6 ® m HanmenoBanmue Peanmnsanusi HaumeHnoBanue
abora =
pe3yabTaThl P E E HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTam-loro
o9 .
OCBOCHMSL: 7 & E ol 2 ol 5 2 g AKTHBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
anMEeHOBpPaHHE Pa3aea0B, TEM ] ] S| = -
xox YK; OIK; MK p pasa 2 ¥ | & & § 5| g E‘ a Bun CPC HHTEPAKTHBHBIX HOJrOTOBKH Kypca
- |5 & G
U HHAHKATOPBI = g E S E| 5 = 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
2 | = @ el 9 & .12 13 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMIeTeHIHii = s é‘ 5| © =
JTaBIICHHE
Tema 4.2 PacTBOpPBI 2JIEKTPOJIUTOB. JeKIHs-00BICHEHHE C
ONeKTPOIUTHIECKAs JUCCOLUAITHS. 0 6 . JaCTHIHBIM
0paooOTKa JICKIIMU U
CUIIbHBIE U CT1a0bIe JIEKTPONUTEL. popabol TIPUBIIEICHAEM POPMEI
p 2 2 OCHOBHOM JIUTEPATYPHI JMCKyCCHH, Gecepl
€aKIlysa Cpeabl B BOOAHBIX pacTBOpax
Lt cpe AHBIX P P [6.1.1] cr.318-336
(pH). NonHBIe paBHOBECHS B pacTBOpax
3JIEKTPOJIIUTOB
JlabopaTopHasi pagora nmo teme Ne 4.2 BbIOIHEHNE OIBITOB B
1) DneKTponuTHIECKas AUCCOLUALII MasbIX rpynmnax (2-3
YeJIOBEKa).
BOJIbI. 3HAKOMCTBO C HHAMKATOpaMHU. HoxroToBKa K JIP KomexTimiio-
2)Peakinu oOMeHa B pacTBOpax 2 2
[6.3.4] ct. 26-30 IpynIoBoe o0CyKIeHHe
JJEKTPOIUTOB
3 i PE3yNLTATOB
) HHPOHH?’ conen TIPOBEICHHBIX ONBITOB.
odopmieHHe 0TYETOB 3ammura 1abopaTtop-
10 pe3ynbTaram HBIX paboT.
o Teme Ne 4.2 Cnaya OTYETOB. 71ab0paTOPHBIX paboT KolmeKTHRHO-
KoHTponbHEIi 01Ipoc (KOHTPOJIbHAS 3 4 [6.3.4] cT. 26-30; IpyIIOBoE 06CyskKIeH e
pabora) TIOArOTOBKA K ONPOCY | permenus 3amad.
[6.3.4]
(KP [6.3.10] cr.4-14)
Hroro no 4 pasneny 3 5 10
Pazgen S OxucnuTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU
OIIK-5
MOIIK-5.1 Tema 5.1 [ToHATHSA: OKUCIIUTEND U TpopaboTka MKl i KOG BACHEHHAS C
HOIIK 5' ’ BoccTaHoBuTeNb. Kiaccndukanus OBP. OCHOBHOH THTEpATYpEI B —
~ CocTaBieHne ypaBHEHHH peakiuii u 1 1 [6.1.1] cr. 373-395; npuBIedYeHHEM GOpMBI
MeTOJIbI ToA00pa KO3 HUITUEHTOB. [6.1.2] c1.251-259 JIUCKYCCHH, Gece bl
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e ® m HanmenoBanmue Peanmnsanusi HaumeHnoBanue
)
pe3yabTaThI = E o HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOTO
OCBOCHMS: H o E ol 2 g 5 &8 . AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
anMEeHOBPaHMe Pa3fesioB, TeM s S| £ = 2
koa YK; OIK; MK P Pa3aeiIos, = A5 87| & e ) Bux CP MHTEPAKTHBHBIX HOJTrOTOBKH Kypca
- |5 & -
H HHIHKATOPBI = = E £ E § & ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= 2 o| & o 12 13 14
IOCTHKEHHUS % S< § E § = TEXHOJOTr Ui gacax) gacax)
KOMITIeTeH Il = = S é‘ 8| O =
JlabopaTopHasi padora mo teme Ne 5.1 BBINOTHEHUE OIBITOB B
1) MeXMONEKyIApHBIE, MaJIBIX Tpynmax (2-3
BHyTpuMoJieKysipasie OBP, peakiu HenoBeKa).
JUCTIPOTIOPIIMOHMPOBAHHUS U P KOMGKTHBH%’
TPYIIIOB
KOHHpOHOpHI/IOHI/IpOBaHHH. 2 2 IIOATrOTOBKA K PYIIIOBOEC OOCYKACHUE
[6.3.5] c1p. 31-35 pe3yBTaToB
OKHCIUTENFHO-BOCCTAHOBUTEIIFHASL
o TIPOBEICHHBIX ONBITOB.
JIBOMCTBEHHOCTD BEIIIECTB.
2) Bausuue pH cpensl Ha
OKHCIIUTEIbHbIE CBOMCTBA BEILIECTB.
o(opMIIeHHE 0TYETOB 3amuTa 1aboparop-
mo Teme Ne 5.1 Craya oTueToB. no JIP [6.3.5] c1. 31-35; | HbIX paGorT.
KonTpomsHbIit onipoc (KOHTpOJIbHAS 2 3 IIOATOTOBKA K OIPOCY KOoJIeKTHBHO-
pabota) [6.3.5] (KP [6.3.11] IPYIIOBOE 00CYKICHNE
cr.3-17) peuieHus 3a1a4.
Hroro mo 5 pazmery 1 4 6
Pa3znen 6 Dnekrpoxumus.
Tema 6.1 DnekTpoHblil moTeHHan. Psa JIEKIUSA-00BSICHEHUE C
HanpsDKEHUM MeTaiuioB. BiusHue YaCTHYHBIM
BHEIIHUX (DAKTOPOB HA BEJIHYUHY TpopaGorka neKkumit 1 | ppugevennem Gopmbl
OIIK-5 3JIEKTPOAHOI0 NOTEHIMANA. Y paBHEHNE 2 2 OCHOBHOM JIUTEPATypPBI JIUCKYyCCHH, Oecebl
HepHcra. 6.1.2] cr. 260-284,
VOTIK-5.1 P
XUMHUYECKUE UCTOYHUKH TOKA. ¢1.300-309
HOIIK-5.2
l"ampBaHWYECKHE HIIEMEHTEI,
AKKYMYJISITOPBI, TOIUTMBHBIE 3JIEMEHTHI.
Tema 6.2 Dnextponus . Ilomstpusanus u . JEKIUSA-O0BICHEHHE €
[Ipopabotka sexmmii 1
MepeHaIpPsHKEHUE AITEKTPOTHBIX . YaCTHYHBIM
1 2 OCHOBHOI1 JTUTEpaTyphl
MPOIECCOB. AHOIHO-PACTBOPUMBIC U [6.1.2] cr.278-291 npuBIeueHHEM GOPMBI
HHEPTHBIC DIEKTPOBI. DIICKTPOIIN3 - ' JUCKyccHH, Gece bl
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) 6 ® m HanmenoBanmue Peanmnsanusi HaumeHnoBanue
abora =
pe3yabLTaTHI P = E o HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOrO
OCBOEHUS: H © E ol 2| 53 EF AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT 0
anMEeHOBpPaHHE Pa3aea0B, TEM ] ] S| = -
koa YK; OIK; MK P Pa3aeiIos, | 5 F § 5| g e ) Bux CPC MHTEPAKTHBHBIX HOJTrOTOBKH Kypca
- |5 & -
H HHIHKATOPBI = = E E S5 & 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
g | & ERl S8 .12 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMIeTeHIHii = g & é‘ SO &
BOJIHBIX PaCTBOPOB U PACILIABOB.
Hanpsoxenue pa3nosxeHust. 3aKOHBI
®Dapages.
JlaGopaTopHnas padora no Teme Ne 6.1 BRmomsenye Onkros B
N C MaJibiX Tpymmax (2-3
3MepeHue rajJbBaHUYECKOTO
P moaroToBka k JIP 4eIOBeKa).
JJIeMEHTa 1 1 KosutextreHO-
[6.3.6] ctp. 36-43 .
2)DneKTpOXUMHYECKast aKTHBHOCTb TPYIIIOBOE OOCYKIACHHE
pe3yibTaToB
METaJIIOB
MPOBEJCHHBIX OIIBITOB.
BrimonHeHne ONBITOB B
JlaGopaTopHas pa6ota mo Teme Ne 6.2 Manblx rpymmax (2-3
1)D11eKTponn3 ¢ pacTBOPUMBIM aHOIOM noxarotoska k JIP HenoBeKa).
2 1 KonnexrusHo-
2)DNeKTPOSIU3 C HEPACTBOPUMBIM [6.3.6] cTp.43-48
IPYIIOBOE 00CYXKICHUE
AHOZIOM pe3yIbTaToB
TNPOBEJACHHLIX OIILITOB.
mo TeMe Ne 6.1 u 6.2 Cgaua OoTUETOB. OdopmiteHne 0TIETOB 3ammra maboparop-
KOHTpONbHBI 0IPOC (KOHTPOIbLHAS no JIP [6.3.6] ctp. 36- | mpix paGor.
pabora) 2 4 48; noaroToBKa K KomtekTHBHO-
ompocy [6.3.6] (KP IPYIIOBOE 00CYXKICHUE
[6.3.11] ct.3-17) pelweHns 3a7ad.
Hroro no 6 pazgeny 3 5 10
Pa3znea 7 Kopposust 1 3ammTa METauIoB OT KOPPO3UH
OIIK-5 TeMa 71 . Kopp03H;I_ OCHOBHLIC BU/JIbI ﬂpopaGOTKa HCKLLI/II\/’I u J'leKL(I/lﬂ-OG”bHCHeHI/Ie C
NOIK-5.1 Koppo3uu. Tumbl KOppOo3MOHHBIX OCHOBHOM JHTEpaTyphl YJACTUYHBIM
HOIIK-5.2 paspyieHuii. XuMHU9IecKast KOPPO3HUs. [6.1.2] cr.310-327 npuBIeueHreM (OPMBbI
DNeKTpOXUMHYIECKast KOPPO3HSL. JMcKyccud, Oecenpl
Kopposust ¢ BoiopoiHOM 1 KUCIOPOAHON
Jenonspuzanuein. TepmoarHaMU4ecKue 1 2
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Ilnanupyemble
(KOHTpoOJINpYeMBbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
6 = HaumenoBanue Peanu3zanus HaumeHnoBanue
abora =
p = g HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
h m 9 o
. E ol 2| 53 EF AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOI 0
HanmeHoBpaHue pa3aejioB, TeM ] E R € S| = 2 < Buxg CPC
) 25| 3% 85% 3) MHTEPAKTHBHBIX MOArOTOBKHU Kypca
-~ =) - -
= g E S E| 5 & ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5 |ao|E | S8 .12 13 14
£ 2| 28| 2¢ = TeXHO.I0T Hii yacax) 4acax)
5 |S&|Z2E|C2
U KHHETHYECKUE aCIeKThl KOPPO3UH.
BrusiHue BHEMIHUX (akToOpoB Ha
3aKOHOMEPHOCTH KOPPO3HOHHBIX
MIPOIIECCOB.
Tema 7.2. MeTOIBI 3alUTH METAIIIIOB OT IIpopaboTka neKkuui 1 JEKLHA-00BbACHEHHE C
KOppo3uu. JlernpoBaHue, 3allUTHbIE OCHOBHOM IIHTEPaTyphl JaCTHIHBIM
HOKPBITHUSL, SIEKTPOXUMHIECKHE METOIBI [6.1.2] cr. 327-340 TIPHBIIEICHAEM POPMET
HCKyccuH, Oecepl
(TIpoTexTOpHAas, aHOAHAS M KaTOIHAS 1 ) JHCKyCCHH, A
3ammTa), ociadacHue CBONHCTB
KOPPO3HOHHOMU CpeJbl, HHTUOUTOPBI,
panuoHaIbHOE KOHCTPYHPOBAHHE.
JlabopaTopHasi pa6oTa mo Teme Ne 7.1 noAaroroska k JIP BeinosnHeHne onsIToB B
DBnusaue pH cpeasl Ha  CKOPOCTh [6.3.7] ct. 39-40; MaIbiX rpynnax (2-3
KOppo3uu Brmmonaenne Z[3 [637] EQHOBCKa).
OJIJICKTUBHO-
2) BiusiHue akTHBaTOPOB (MOHOB XJIOpa, 1 2 cr. 30-38
TpyImoBoe 00CyXIeHNE
NHz,) Ha ckopoCTH KOppO3UHU DE3YIBTATOR
3) Bimsinue nepeHanpspKeHUsT BOIOPoaa IPOBE/IEHHBIX OIIBITOB.
Ha CKOPOCTh KOPPO3HUHU
JlaGopatopHast pa6oTa mo Teme N 7.2 noaroroska k JIP BrinonHeHue oneIToB B
1 2 [6.3.7] ctp. 40-41; MaJbIX rpymnmax (2-3
1) AHOTHBIC ¥ KaTO/IHBIC 3aIIUTHHIE yenoBexa)
Brinosnenue 13 [6.3.7] :
MOKPBITUSI METAJIJIOB or. 30-38 KonnextrusHo-
2) DNeKTpOXUMHUYECKHE METO/IbI 3aIUTHI TPYIITIOBOE 0OCYXkIEHIE
C3yJIbTAaTOB
METaJUIOB OT KOPPO3UH pesy.
TMPOBECACHHBIX OIIBITOB.
no Teme Ne 7.1 u 7.2 Cnaga oT9eTOB. Odopmenne oT4eTOB 3amura maboparop-
KOHTpOJIbHBII OTIPOC (KOHTPOJIbHAS 3 3 no JIP [6.3.7] cr. 39-41; | ypix paGor.
paGora) [ToaroroBka k onpocy KoJIeKTHBHO-

15




Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJabTaThbl =E HCIO0JIb3yeMbIX B paMKax pa3pabdoTaHHOrO
OCBOCHMS: © E ol 2| 53 EF AKTHBHBIX H IpakTuyeckoi DJIEKTPOHHOT 0
kox YK; OIIK; ITIK Haumenospanue paseios, Tem ?i A g § ?i E E‘ G" Bup CPC HHTEPAKTHBHBIX TOATOTOBKH Kypca
M MHAUKATOPBI = E é E E § = 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § = = § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
[6.3.7] (KP [6.3.11] IPYIIIOBOE OOCYKICHHE
cr.3-17) pelieHus 3a1a4.
Hroro no 6 pazneny 2 5 11
Pa3nen 8 Teopus cTpoenust aromMoB. [leproanieckuii 3aKoH.
Xumuueckas CBsI3b
Tema 8.1. CTpoeHue aToma. [Ipopabotka nexmii 1 JIeKIUA-00BsICHEHHE C
KsanToBo-MexaHHYeCKOE OOBICHCHHE OCHOBHOI1 JTHTEPATypbI JaCTHIHBIM
cTpoeHust aroMa. BosrHOBast hyHKIHS, [6.1.2] cr. 17-31; HPHBJICYCHAEM (POPMBI
ypaBHenue lllpenunrepa. KBanroBeie [6.1.3] cr. 10-40 IIUCKYCCHH, GeceIpl
yucia. Pacnpenenenue 31eKTpoHOB B
aTOMaXx 3JIEMEHTOB [0 SHEPTeTUUECKUM
YPOBHSIM U noxypoBHsM. [IpaBuna
Xynna u KneukoBckoro. Heprus
OTIK-5 MOHU3AINH, SHEPTUS CPOJCTBA U 2 3
HOTIK-5.1 AIEKTPOOTPHUIIATETILHOCTH aTOMOB.
HOIIK-5.2 Ilepuoauueckuii 3axon JI.1.
Menneneesa. Ilepuoauueckas
CUCTEMa 3JIEMEHTOB U €€ CBSI3b CO
CTPOEHHUEM aToMa. U3menenue
CBOMCTB 3JIEMEHTOB B IEPUOINYECKON
CUCTEME.
JlaGopatopuas pa6ora Ne 8.1 Pemmene Beinonnenue } CoBMECTHOE TPYTIIOBOE
15 3 JIOMAIIHUX 3aJaHui 00CYXIeHUE PEIICHNUS
3aJ1a4 10 CTPOCHUIO aToMa [6.3.8] c1p. 6-34 sanau
Tema 8.2. Xumuueckasi CBsi3b. IIpopaboTka nexiui u JIEKIUSA-O0BSCHEHUE C
TIpupoza XUMHYECKOM CBSI3H, yCIOBHE B | 11D 4 OCHOBHOI JTHTEPaTyphl 4aCTHYHBIM
CII0co6BI ee BO3HHKHOBEHN. OCHOBHEIE [6.1.3] cr.42-93 TPHBIICUCHIEM (OPMEI
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Bunel yueonoi padoTsl
Ilnanupyemble K
OHTAKTHAasI
(KOHTPOJIHPYEMbIE) T = o HaumenoBanue Peanu3zanus HaumeHnoBanue
pe3yabTaThl E E o HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTam-loro
OCBOCHMSL: & E ol 2 ol 5 2 g AKTHBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
xox VK OIIK; [IK HanmeHoBpaHue pa3aejioB, TeM ?i E. s § ?, E E Gﬁ Bug CPC MHTEPAKTHBHBIX II0ArOTORKM Kypea
H HHIHKATOPBI E g é E E § g @ oﬁpaaoBaTeﬂml{;ﬂx (pr)meMKolcaTL B (prnoeMK(L(;,TL B
JIOCTHKeHUS £ 18s = = § = TeXHOJIOT Ui Jacax) yacax)
KOMIeTeHIHii = s é‘ 5| © =
TUIIBI XUMUYECKOH cBsi3u. MeTamiudec- IICKyccuH, Oeceabl
Kasg cBiA3b. IoHHAd CBS3b. KOBaHeHTHaH
CBsI3b. MeTO BAJICHTHBIX CBS3EH.
OOMEHHBIN U TOHOPHO-aKLENTOPHBIH
MEXaHU3MBbI €€ BOSHUKHOBCHUS. CHOCO6I)I
TIepeKPBIBaHUS AIEKTPOHHBIX 00JaKOB
(aToMHBIX OpOUTasCii). G U T-CBS3H.
OpuHapHBIC M KpaTHEIC CBS3H. [lepexphl-
BaHUE AJIEKTPOHHBIX 00JIAKOB M IIPOYHOCTH
cBs3u. Teopust rubpuamsarmu. Teopus
OTTAJIKMBAHHSA JJOKAJIN30BAHHBIX JJICKT-
POHHBIX Tap. HampaBneHHOCTH XHM.
CBSI3M M TEOMETPHs MOJIeKy. [{nnHa,
yrod u 3Heprus cBs3u. [lonspHocTh
CBSI3U U MOJIAPHOCTH MOJIEKYII.
I[I/IHOHI)HI)IG MOMCHTHI.
JlaGopatopuas paGora Ne 8.2 Pemene Brinonnenue } CoBMeCTHOE TPYIIIOBOE
. 1,5 JIOMAaITHUX 3aaHuH 00CYXICHHUE PEIICHUS
3a/1a4 110 XUMUYECKOU CBA3U [6.3.12] crp. 6-34 saxau
Hroro no 8 pazgeny 35| 3 10
HUTOTI'O 3A CEMECTP 17 | 34 69
9K3AMEH 54 PaboTa ¢ KOHCIIEKTOM
JICKLHH 1 y4eOHBIM
MaTepUuaioM. COCTaBHe-
HHC IIJIaHa U TE3HUCOB
OTBE€TA HAa TCOPETUIEC-
KH€ BOIIPOCHI.
HUTOTI'O no aucuunjimHe 17 | 34 123
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Taobnuya 4 -Coodepiwcanue oucyuniunsl, CMpPyKmypupoeaHHoe no memam 0asa Cmy0eHmo8 3a04H020 00yueHus

Bunel yueonoi padoTsl

IInanupyemsle Konraxrnas
(KOHTpoOJIHpYyeMBbIe) e ® a HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yJbTaThl % E o HCIO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
OCBOCHUS: o L8, 528 AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOI 0
HanmeHoBpaHue pa3jejioB, TeM s 28 gs| X % Bun CPC
ko YK; OIIK; ITK = & 58T 5 E‘ ) MHTEPAKTHBHBIX TMOATOTOBKH Kypca
M MHAUKATOPBI E g E E E E £ ?3 06Pa30BaTeJ11>ll{;>IX (TpyaoeMKocTh B | (TPYI0eMKOCThH B
) .
JI0CTHKEHUSA 2 §§ = = § < = TEXHOJIOTH I gacax) yacax)
KOMIIeTeHIU i B |8 &30 =
= =
1 CEMECTP
OTTK-5 Pa3nen 1 OcHOBHBIC IOHSTHUS U 3aKOHBI XUMHHU
i [IpopaboTka JieKImii 1
HOIIK-5.1 Tema 1.1 Beenenue. OcHOBHBIE TOHATHS .
0,25 6 OCHOBHOM JMTEpaTyphl
MOIIK-5.2 U 3aKOHBI XUMUHU [6.1.1] cr. 17-46
Hroro mo 1 paznery 0,25 6
Pasnen 2 DneMeHTb XUMHYECKON TEPMOJUHAMUKHY.
Tema 2.1 TlepBsIii 3aKOH IpopaGoTka JeKuunii 1
TepMoIuHaAMUKHU. TepMoaruHaMUYecKue 04 10 OCHOBHOW JIUTEPATYPbI
¢yaxuun. Tepmoxumus. 3akoH ['ecca u ' [6.1.1] cT. 221-238;
OIIK-5 CIIEJICTBHS M3 HETO. [6.1.2] cT.115-122
WOIIK-5.1 _ _
MOIK-5.2 Tema 2.2 BTopoii i TpeTHii 3aKOHBI
TepMoarHaMuKH. CaMOTIPON3BOJIBHEBIC H
HE CaMOIIPOU3BOJIEHBIE TIPOIIECCHI.
Oneprust [m66ca.  Kpurepun 0,4 10
CaMOTIPOU3BOJILHOCTH XUMHUECKHUX
peakiuii.
Hroro no 2 pasnery 0.8 20
OIIK-5 Pa3gen 3 KuHeTnka XUMHYECKUX IIPOLIECCOB
HOIIK-5.1 Tema 3.1 CKOpOCTh XUMHUYECKUX ITpopaboTKa JeKIuii 1
HOIIK-5.2 peakuuii. BausiHue paznuyHbIx 0,75 12 OCHOBHO# JTUTEpaTyphI

(haKTOpOB Ha CKOPOCTH XUMHYECKOM

[6.1.1] cr.247-263;

18




Bunel yueonoi padoTsl

IInanupyemsie K
OHTAKTHAs
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl 3 3 = g HCIOJIb3yeMBbIX B paMKax 5 pa3paGoTaHHOTO
OCBOEHHS: HaumeHoBpaHMe pazieios, Tem D) E g E 3 E = = Bux CPC AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK o s = | 2 | g E‘ ) HHTEPAKTUBHBIX IOAT0TOBKH Kypca
W HHANKATOPBI = = E £ E § & 6 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é"% c% 2 § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
peakuuu. DIEeMEHThI KaTanu3a. [6.1.2] cr.166-203
XuMuueckoe paBHOBECHE.
JlaGopaTopHnas padora mo Teme Ne 3.1
1) XumMudeckoe paBHOBECHE U €TO
CMEIIECHUE 1 3 moaroToBKka K JIP
2) ToOMOTeHHBIH U reTepOreHHBIN [6.3.3] ctp. 33-37
KaTaJn3
Hroro no 3 pasnery 0,75 1 15
Pa3nen 4 PacTBOPHI 2JIEKTPOJIUTOBR
Tema 4.1 [lucniepcHbIe CUCTEMBI. OHfHofo(?;;i:Z;:f;pz
PacTBOpHI HEANEKTPOIUTOB. 3aKOHBI 05 7 [6.1.1] cr. 285-31)
Payns. OcMoc u ocMoTrndeckoe
JlaBJICHNE
Tema 4.2 PacTBOpBI 3JIEKTPOIUTOB.
OIIK-5 DJeKTpOIUTHIECKAst AUCCOLMALIHS. .
HOIIK-5.1 CuibHBIC U CITa0BIE DIEKTPOJIUTHI. Hpopa60vT K@ JIeKIHH 1
HOIIK-5.2 Peaxuus cpenbl B BOJHBIX pPacTBOPAX 05 ? EngOi;Ioangi?_);sz
(pH). MonHbIe paBHOBECHS B pacTBOpax o '
AIIEKTPOJINTOB
JlaGopaTopHas pa6ota mo Teme Ne 4.2
1) DnexkTpoauTHyecKas JUCCOLUALUS HoaroToBKa K JIP
BOJIbl. 3HAKOMCTBO C HHIUKATOPAMHU. 1 4 [6.3.4] cr. 26-30
2)Peakunu oOMeHa B pacTBoOpax
JIEKTPOIUTOB
Hroro no 4 pasneny 1 1 20
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Bunel yueonoi padoTsl

Txanupyempie KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl E E o HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTam-loro
OCBOCHMSL: & E ol 2 ol 5 2 g AKTHBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
xox VK OIIK; [IK HanmeHoBpaHue pa3aejioB, TeM ?i E. s § ?, E E Gﬁ Bug CPC MHTEPAKTHBHBIX II0ArOTORKM Kypea
U HHAHKATOPBI E g é E E § E @ Oﬁpa?’OBaTeﬂL]]-g:IX (pr}loeMKolcaTL B (pr}loeMK(:l)jTL B
IOCTHKEHHUS % S< § E § = TEXHOJIOT Ml gacax) gacax)
KOMIeTeHIHii = s é‘ 5| © =
Pa3gen 5 OkucmuTeTbHO-BOCCTAHOBUTEIIHHEIC PEAKIIHN
OIIK-5 Tema 5.1 Knaccugukarmst OBP.
MOIK-5.1 [oHATHS: OKHCITHUTEND U TIpopaGoTia rexiui u
HOIK-5.2 BOCCTaHOBUTENb. TUIIMYHBIE 04 , OCHOBHOH THTEPATYDEI
OKHUCJIMUTEIN U BOCCTAHOBUTEIH. ' [6.1.1] cr. 373-395;
CocraBieHne ypaBHEHUI peakuuii u [6.1.2] cr.251-259
METOJIBI TOI00pa KO3 PHUIUCHTOR.
JlabopaTopHasi padora mo teme Ne 5.1
1) MekMONeKyISIpHbIE,
BHyTpuMoJieKysipasie OBP, peakuun
JUCTIPOTIOPIIMOHUPOBAHUS U
KOHngonoguHOHngOBaHm. 1 3 noaroroska x JIP
OKHCIUTENTFHO-BOCCTAHOBUTEIIEHAS [6.3.5] c1p. 31-35
JIBOMCTBEHHOCTD BEIIIECTB.
2) Bausuue pH cpensr Ha
OKHUCJIMTETIbHBIE CBOMICTBA BEIIIECTB.
Hroro no S pazneay 0,4 1 10
Pa3gen 6 Dnexrpoxumusi.
Tema 6.1 DneKTpoIHBII MOTEHITHATL.
SBnenue ancopOMK U TBOHHOM
OITK-5 3JIEKTPUUYECKUM CIIoH. Psia HanpspkeHui TpopaGoTka feKiwii
MOTIK-5.1 MeTaioB. BinsiHue BHENTHUX (aKTOPOB OCHOBHOI IHTCPATYDH
HOIIK-5.2 Ha BEJINYMHY DJIEKTPOHOTO 0.5 12 [6.1.2] cr. 260-284,
noreHuuana. Ypasaenue HepHera.
XUMUYECKHE NCTOTHUKH TOKA. cr.300-309
lanpBaHUYECKHE DIIEMEHTHI,
AKKYMYJISITOPBI, TOTUTMBHBIC 3JICMCHTHI.
Tema 6.2 Dnexrponus . [lonspuzanus u 0,5 11 [TpopaboTka JeKIHi 1
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Ilnanupyemble
(KOHTpoOJINpYeMBbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

HanMeHonpaHne pa3aejioB, TeM

Bunel yueonoi padoTsl

padora

KonTakTHas

Jleknum, yac

JlabopaTopHbie
pa6oThl, 4yac

IpakTnyeckune

3aHATHSA, YaC

CaMocTosiTeIbHASA

paéoTa cTyneHTOB

(CPC), uac

Buxg CPC

HaumenoBanme
HCIO0JIb3yeMbIX
AKTHBHBIX H
MHTEPAKTHBHBIX
00pa3oBaTeIbHBIX

12
TCXHOJOTUH

Peanuzanus
B paMKax
IIpakTuyeckoit
TOATOTOBKH
(TpyaoeMKocTh B
13
Jacax)

HaunmeHnoBanue
pa3padoTaHHOIO
DJIEeKTPOHHOT0
Kypca
(TpyaoeMKoCcTh B

14
yacax)

MIEpEeHAIPSHKEHUE DJIEKTPOTHBIX
MPOLIECCOB. AHOHO-PACTBOPUMBIE U
WHEPTHBIE JIEKTPOABI. DIEKTPOIHU3
BOJHBIX PACTBOPOB U PACILJIABOB.
HanpsbxeHue paznoxxenus. 3aKOHbI
®Dapajes.

OCHOBHOM JUTEpaTyphl
[6.1.2] cT.278-291

JlaGopaTopHas pa6ota mo Teme Ne 6.1
1)Uzmepenune D/1C ranpBaHIIECKOTO
JJIeMeHTa

0,5

moaroToBKa K JIP
[6.3.6] cp. 36-43

JlaGopaTopHas pa6ota mo Teme Ne 6.2
1)DnekTponu3 ¢ paCTBOPUMBIM aHOJIOM
2)DNEeKTPOIN3 C HEPACTBOPHUMBIM

aHOJIOM

moarotoska K JIP
[6.3.6] cTp.43-48

HToro no 6 pazneny

1

15

27

OIIK-5
HOIIK-5.1
NOIIK-5.2

Pa3nen 7 Kopposus u 3amuyTa METAIOB OT

KOppO3un

Tema 7.1 . Kopposus. OCHOBHBIC BUIBI
KOppO3HH. THITEI KOPPO3HOHHBIX
paspyuieHui. Xumudeckas KOppo3usi.
DJeKTpoXUMHUYEcKast KOppo3usl.
Koppo3sust ¢ BoropoaHoi 1 KUCIOPOAHON
nenonsipuzanueil. TepMoauHamMudeckue
1 KHHETHYECKUE aCIIEKTH KOPPO3UH.
Biusiane BHeIHUX (haKTOPOB Ha
3aKOHOMEPHOCTH KOPPO3HOHHBIX
MPOLIECCOB.

0,5

[Ipopabotka exmmii 1
OCHOBHOM NUTEepaTyphl
[6.1.2] cr. 310-327

Tema 7.2. MeToabI 3aIIUTEI METAJIJIOB OT
Kopposuu. JlernpoBaHue, 3alUTHEIC
MOKPBITHUS, IEKTPOXHUMUICCKHAE METOIBI

[Ipopabotka et 1
OCHOBHOM JIUTEPATypHI
[6.1.2] cr. 327-340
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Bunel yueonoi padoTsl

IInanupyemsie K
OHTAKTHAs
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOTO
OCBOEHHSI: 5 E ol 2| 53 EF AKTHBHBIX H I[IpakTuyeckoi DJIEKTPOHHOT 0
ko1 YK; OIIK; IIK Haumenospanue paseios, Tem S = g § ?i E E‘ G" L (e HHTEePAKTHBHBIX NOAr0TOBKH Kypca
W HHANKATOPBI 5 E é £ E § & 6 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é"% c% 2 § l§ = Te)mo.norlz[p“ll2 Jacax) qacax)“
KOMIeTeHIui 5 S & & 3|0 =
(mpoTekTopHas, aHOIAHAS M KaTOXHAs
3ammTa), ocnabueHne CBOHCTB 0.5 8
KOPPO3HOHHOM CpeJbl, HHTUOUTOPBI,
panroHaIbHOE KOHCTPYUPOBaHHE.
JlabopaTopHasi paboTa mo teme Ne 7.1 noarotoeka k JIP
DBnusnue pH cpeasl Ha  CKOpOCTh [6.3.7] c1. 39-40;
KOppO3HU Beinosnuenue 13 [6.3.7]
2) BinsiHne akTHBaTOPOB (MOHOB XJIOPA, 05 2 cr. 30-38
NHz3,) Ha ckopoCTH KOppO3UH
3) BausHue nepeHanpsHKeHUs BOIOPOIa
Ha CKOPOCTh KOPPO3HUHU
JlaGopaTopHas pa6oTa mo Teme Ne 7.2 noarotoska k JIP
1) AHOJIHBIE U KaTOHbIE 3AIIUTHBIE 1 2 [6.3.7] ctp. 40-41;
TIOKPBITHS METAILIOB Brinosnnenue 13 [6.3.7]
2) DNEeKTPOXUMHUYECKHAE METOBI 3aIUThI cr. 30-38
METAJUIOB OT KOPPO3UH
Hroro no 6 pasnery 1 15 20
Pa3nen 8 Teopus crpoenust aroMoB. [leproanveckuii 3aKoH.
Xumuueckas CBSI3b
OIIK-5 Tema 8.1. CrpoeHue aToma. HPOPaGOVTKa nexuuii n
MOIK-5.1 KBanTOBO-MEeXaHHYECKOE OOBICHCHHE OCHOBHOM ﬂ“Tepa.T}’pbl
AOTIK-5.2 cTpoeHust aroMa. BostHOBast hyHKIuS, [6.1.2] cr.17-31;
ypasaenue llIpenunrepa. KBanrossie 0.4 15 [6.1.3] cr. 10-40

yncia. Pacnipenenenue 3JIeKTPOHOB B
aTOMaX 3JIEMEHTOB I10 SHEPIeTUYECKUM
YPOBHSIM U noxypoBHsM. [IpaBuna
Xynna u KieakoBckoro. DHeprus

22




Ilnanupyemble
(KOHTpoOJINpYeMBbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonTakTHas
padora

HanMeHonpaHne pa3aejioB, TeM

Jleknum, yac

JlabopaTopHbie

pa6oThl, 4yac

IpakTnyeckune

3aHATHSA, YaC

CaMocTosiTeIbHASA

paéoTa cTyneHTOB

(CPC), uac

Buxg CPC

HaumenoBanme
HCIO0JIb3yeMbIX
AKTHBHBIX H
MHTEPAKTHBHBIX
00pa3oBaTeIbHBIX

12
TCXHOJOTUH

Peanuzanus
B paMKax
IIpakTuyeckoit
TOATOTOBKH
(TpyaoeMKocTh B
13
Jacax)

HaunmeHnoBanue
pa3padoTaHHOIO
DJIEeKTPOHHOT0
Kypca
(TpyaoeMKoCcTh B

14
yacax)

HOHU3allNU, SHCPTHUA CPOJACTBA U
JIEKTPOOTPULIATEILHOCTh ATOMOB.
Ilepuoauueckuii 3axon JI.1.
Menneneesa. [Tepuoanueckas
cucTeMa 3JEMEHTOB U €€ CBSI3b CO
CTPOCHHEM aTOMa. Uzmenenne
CBOWCTB 3JICMEHTOB B MIEPHOTUIECKOM
cucTeMe.

Tema 8.2. Xumnueckasi CBA3b.

[Ipupona XuMHIECKO# CBSI3H, YCIOBUE H
crocoObl ee BO3HUKHOBEHUS. OCHOBHBIE
TUTIBI XUMHYECKOH CBsI3U. MeTtauyec-
Kast cBs3b. loHHas cBsa3b. KoBaneHTHas
CBsi3b. MeTo/1 BaJICHTHBIX CBSA3EH.
OOMEHHBIN 1 TOHOPHO-aKLENTOPHBIH
MeXaHU3MBI e¢ BOZHUKHOBEHUs. CIocoObI
TIepeKPBIBAaHUS AIEKTPOHHBIX 00JaKOB
(aToMHBIX OpOwuTajei). G U T-CBSI3M.
OpuHapHBIC M KpaTHEIE CBSI3H. [lepexpsi-
BaHUE AJIEKTPOHHBIX 00JIAKOB M IIPOYHOCTH
cBs3u. Teopust rubpumuzarmu. Teopus
OTTAJIKUBAHUSA JIOKAJIM30BaHHBIX JIEKT-
poHHbIX nap. HanpaBneHHOCTh XUM.
CBSI3M M TEOMETpPHS MOJIeKYJ. [[nuHa,
YTOJI 1 9Heprus cBsi3u. [losIpHOCTH
CBSI3U | MTOJIAPHOCTH MOJIEKYII.
JlumonbHbIE MOMEHTHI.

04

10

IIpopaboTka JeKiuii i1
OCHOBHOM JMTEpaTyphl
[6.1.3] cr. 42-93

Hroro no 8 pasnery

0,8

25
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Bunel yueonoi padoTsl

Tlranupyemsre KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e ® m HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl % E o HCI0JIb3YeMBbIX B paMKax pa3padoTaHHOrO
OCBOCHMS: o S ol 528 AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
HanmenoBpaHue pa3aesoB, TeM s |[28|Es|e8% Bug CPC
ko1 YK; OIIK; IIK > = = =1 87| & E‘ o HHTEPAKTUBHBIX IOAT0TOBKH Kypca
U HHIUKATOPLI E = E E E § & ?3 o0pa3oBaTelIbHBIX | (TPyA0OEMKOCTh B | (TPYZ0EMKOCTh B
S = o
JAOCTHKEHUS 2 §l§ 2Z|Ee TexHo0rmii 4acax) Yyacax)
KOMIIeTeHIU i B |8 &30 =
= =
HUTOI'O 3A CEMECTP 6 6 143
KOHTPOJIBHBIE PABOTbI 11
IK3AMEH 9
HUTOI'O no aucuunimHe 6 6 143
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTAIMUA 11O U'TOI'AM OCBOEHUA JTUCHUIIJINHBI.

5.1.JIns1 oueHkM 3HAHWH, YMEHUH U HaBBIKOB HCIOJB3YETCSl TEKYUIMI KOHTPOJb U
IIPOMEXKYTOUYHAs aTTECTaLUs.

5.1.1.Texymuii KOHTPOJb OCYLIECTBISETCA IO BCEM BHJAAaM Yy4eOHOro mporiecca
(maboparopHble pabOThI, JICKIWH, PELICHUE MPAaKTHYECKUX 3aJa4, KOHTPOIbHBIC PabOThI) U
COJICPIKUT:

- Borpocs! k J1a6opaTtopHbBIM paboTam;

- 3agauu U1 MHAUBUYAJIbHBIX 3aJaHUM 110 pasaenam 1-8 TuCHuIIuHBI
(TpencraBieHbl B METOIMUECKUX YKa3aHUSAX K MIPAKTUYECKUM M JJA0OPaTOPHBIM
3ansaTusm [6.3.1 — 3.8], ykazauusie B 11. 6.3);

- Kontposbhbie pabotsl (ipencrasiens B [6.3.9 — 6.3.12], yka3anHbie B 11. 6.3)

5.1.2 TlpomexyTo4yHast aTTECTAIUs COACPIKUT:
- TeopeTrueckue BOIPOCHI K 3K3aMEHY;
- KomIuiekT 3K3aMeHaIMOHHBIX OUJICTOB,;

- TecTbl

Marepuansl, HEOOXOIUMBIE NJisi OLICHKW 3HAHWM, YMEHUN M HAaBBIKOB I TEKyIIed M
MIPOMEKYTOUHOM aTTeCTAllMK HaXOaATCs Ha Kadeape B MOJTHOM oObeMe.

5.2. Onucanue nokasareseil H KpUTepPHeB KOHTPOJIS YCIIEBA€MOCTH, ONMMCAHNE LIKAJ
OllEHMBAHUSI

Jlist OLIeHKW 3HaHWM, YMEHHI, HAaBBIKOB U (POPMUPOBAHUSI KOMIETCHIIUU IO JTUCIUILIUHE
IpU TEKylleM KOHTpoJie (KOHTPOJIbHBIE HEAENH) MPUMEHSETCs OalbHO-PEUTHHIOBas cHCTEMa
KOHTPOJI U OIEHKH YCIIEBAEMOCTH CTYIAEHTOB. [Ipu mpoMeKyTOUYHOM KOHTPOJIE YCIIEBAEMOCTh
CTYJICHTOB OLIEHUBAETCS MO TPAAUIIMOHHOW CUCTEME.

Tabnuya 5 — bannvno-peitmunzogan cucmema OUeHUBAHUA

Ixana
JK3aMeH
OlleHHBaHUS
40<R<=50 OTnn4HO
30<R<=40 Xoporio
20<R<=30 Y 10BNETBOPUTENHHO
O<R<=20 HeynoBneTBopuTenbHO
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Tabnuya 6 —Kpumepuu ouenusanus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OYCHUBAHUSA

Kpurepun oueHnBaHusi pe3yibTaTOB 00yUeHUs

Onenka Onenka Onenka Onenka
Kox n Kon n nanmenoBanue «HEY/IOBJETBOPUTEIBLHO» | «yAOBJIETBOPUTEIbHO» / «xopouoy / «OTJIUYHO» /
HAaUMCHOBAHHE WHUKATOPA TOCTUKECHUS / «He 3a4TeHO» «3a4YTEHO» «3aYTCHO» «32YTCHO»
KOMIIETeHIMH KOMIIETEHIMH 0-59% 60-74% 75-89% 90-100%
OT max peUTUHTOBOI OT Max pEeUTUHTOBOU OT Max pPEeUTUHIOBOU OT max peUTUHTOBOU
OLICHKU KOHTPOJIS OLICHKU KOHTPOJIA OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA
HOIIK-5.1. OTCcyTCTBHE WU B nemnom ynosnerBopurens- | ChopmupoBaHHEIE, HO [MomHOCTBIO chopMuUpO-
JICMOHCTpI/IpyeT 3HaHUC Pa3pO3HCHHBIC 3HAHUSA HBIC, HO HC CUCTCMATHU3U- COACPIKAIUEC HE3HAYN - BaHHBIC 3HAHUA TCOPEC-
obnacrei MPpUMCHCHUA, TCOPETUYCCKUX OCHOB O6HII/IX POBAHHBIC 3HAHUA TECOPEC- TCIIbHBIC HpO6CHI)I 3HaHUA THYCCKUX OCHOB O6H_[I/IX
CBOﬁCTB, XapaKTCpUCTUK U SaKOHOMCpHOCTCﬁ HU3MCHCHUA THYCCKHUX OCHOB O6HII/IX TCOPETUYCCKUX OCHOB SaKOHOMepHOCTeﬁ
MCTOOOB HUCCJIICAOBAHUA | XUMHUUYCCKHX CBOMCTB 3aKOHOMepHOCTeI>lI 06IlII/IX 3aKOHOMepHOCTeﬁ U3MCHCHHUA XUMHNYCCKUX
KOHCTPYKIIMOHHBIX MaTe€pua- MCTaAJIJIOB. q)paFMeHTaprIe HU3MCHCHHUA XUMHWYCCKUX U3MCHCHHUA XUMHYCCKUX CBOMCTB METAaJIOB.
JIOB, BBIOMpAeT KOHCTPYK- | IMPEACTaBICHHUS O CBONCTBAX, CBOMCTB METaJlIOB. CBONCTB METaJlIOB. I'nyOokue mpezncraBieHus o
IMMOHHBIC MaTepHraJibl B KOppOSHOHHOﬁ CTOUKOCTH B Henonaeie MpeACTaBJICHUA I[OCTaTO‘IHBIe npeacraBs- KOppOSHOHHOﬁ CTOUKOCTH
OIIK-5. COOTBCTCTBUHU C Tp€6y€MLIMI/I METOAaxX 3allUThl METAJIJIOB OT o KOppO3PIOHHOI>i CTOUKOCTH JICHUA O KOppOBI/IOHHOﬁ METAJUIIOB U METOJaX
CnoocobeH XapaKTCpUCTHUKaM1 I | KOPPO3HH U obnactu npu- METAJUZIOB U METOJaX 3alir- CTOMKOCTH METAJJIOB 1 3allIMTEI MCTAJIJIOB OT
HUCIIOIB30BATH WCIIONB30BaHUsI B 00JACTH | MCHEHUS KOHCTPYKIIHOHHBIX TBI METAJUIOB OT KOPPO3HH. METOJlaX 3alllUThl kopposun. CriocobeH
CBOMCTBA HpO(I)CCCPIOHaJ'IBHOﬁ ACATCIIb- | MAaTCPUAJIOB. (I)pal"MCHTapHHe (DparMeHTapHLIe YMCHUA MCTaAJUIOB OT KOPPO3HUH. JIOTHYHO M 00O0CHOBAHHO
KOHCTPYKIMOHHBIX U | HOCTH YMEHUs pelaTh 3a1a4u ¢ pelars 3a1a4M ¢ UCIIOJb- Croco0eH pemaTh 3a/1a4d | pemaTh 3aa4u C
SIIEKTPOTEXHUUECKUX HUCMIOJIb30BAHUEM 3HAHUU 110 30BAHUEM 3HAHUU 10 C HCIIOJIb30BAHUEM HUCTIOJIb30BAHUEM 3HAHUM 110
MaTepHraioB B xuMun. OTCYTCTBUE BIAJIEHUS] | XUMUU: JOMYCKAIOTCS 3HAHHUM IO XUMUU, HO XUMUHU. B mojgHOM 00BbEME
pacuerax win pparMeHTapHbIC BIAJCHUS | OTC/IbHBIC CYIIICCTBCHHBIC JIOILyCKaeT OTACIbHBIE BJIAJICET METOJAMU

rapamMeTpoB U
PEKHUMOB 00BEKTOB
npodeccuoHaIBEHOM
JIeSITEIIEHOCTH

METOJIaMHU HCCIIEIOBAHUS U
00paboTKU pe3yIbTaTOB
XUMHYECKHX 3KCIIEPUMEHTOB B
o0xacTH mpogecCHOHATBHOMN
JEeATEIbHOCTH.

OIMOKY B peUIeHUH 3a/1a4,
UCIIPABJICHHBIC C TOMOIIBIO
nperonaBaTens. He B
MTOJTHOM 00beMe BIIaieeT
METOJ]AMH UCCIICIOBAHUS H
00pabOTKH pe3yIbTaToOB
XAMHYECKUX HKCIEPUMEH-
TOB B 00acTH mpodeccro-
HaJIbHOM JeSTEIbHOCTH.

HE3HAUYNTEIbHBIC OIINOKT
B peuieHuu. Bnaneer
METOJIaMH HCCIICTOBAHUS
u 00paboTKH pe3ynbTa-
TOB XUMHYECKHX 3KCIIe-
PHMEHTOB B 00J1acTH
npodeccrnoHaIbHOM
JIeSITeIIbHOCTH.

HCCIICIOBaHUA M 00pabOTKH
pe3yJIbTaTOB XUMUYECKUX
9KCTIEPUMEHTOB B 001aCTH
npodeccnoHaIEHOM
JIeSITEIIbHOCTH.

NOIIK-5.2.
JleMOHCTpHUpyeT 3HaHHE

YacTHuHbIE 3HAHUS OCHOB
00IIMX 3aKOHOMEPHOCTEH

B [CJIOM YAOBJICTBOPUTECIIb-
HBIC 3BHAHUC O6IIII/IX

CdopmupoBaHHEIE, HO
coJiep Kalle He3HauU-

[MomHOCTBIO ChopMuUpO-
BaHHbIE 3HAHUSI TEOpe-

26




obnacrei MpUMEHEHUS,
CBOICTB, XapaKTEPUCTUK U
METOJIOB HCCIIECIOBaHNS
3NEKTPOTEXHMIECKUX
MaTepHajoB, BEIOMpaeT
INEKTPOTEXHUYECKHE
Marepuabl B COOTBETCTBUH C
TpeOyeMbIMU
XapaKTePUCTHKAMHU

MPOTEKAHUS XUMHUECKUX 1
AIEKTPOXUMUIECKUAX
nporeccos. He ymeer mpoBect
aHaJIU3 CBOWCTB AJIEKTPOTEX-
HUYECKUX MaTepPHAJIOB U
CHUCTEMAaTH3HPOBAThH 00JIACTH
ux npumeHenus. He Braneer
uHpOpManueil 0 Ha3HAYCHUU
OCHOBHBIX JJIEKTPOTEXHHU-
YECKUX MaTepuasax,
9KCIIEPUMEHTATbHBIMU
METOIUKAMH MCCIICTIOBAHMS
XAMHUYECKHUX CBOUCTB
SJIEKTPOTEXHUIECKUX
MaTepHAIIOB.

3aKOHOMEPHOCTEH MpoTe-
KaHUS XUMHYECKUX H
NMEKTPOXUMHUECKHX
rpoueccoB. B ocHoBHOM
yMEeT NPOBECTH aAHAIN3
CBOWCTB 3JIEKTPOTEXHU-
yeckux MartepuanoB. He B
MIOJTHOM 00beMe BlaaeeT
nHdopmanuei o Ha3Have-
HUU OCHOBHBIX 3JIEKTPOTEX-
HUYECKUX MaTepHanax,
9KCTIEPUMEHTATbHBIMU
METOAUKAMH HCCIIEIOBAHUS
CBOMCTB OCHOBHBIX XHMH-
YECKUX CBOICTB 3JIEKTpPO-
TEXHHYECKUX MaTEepUAaJIOB.

TeJbHBIE TPOOEITBI
3HAHUS TEOPETHUCCKIX
OCHOB 001IHX
3aKOHOMEPHOCTEMN
MIPOTEKAHUS XUMHUECKUX
1 3JIEKTPOXHUMHUYECKUX
MPOIIECCOB. YMeEET Ipo-
BECTH aHaJIM3 CBOWCTB
IIEKTPOTEXHUIECKUX
MaTepuaoB U CUCTe-
MaTHU3UpOBaTh 00JIACTH UX
npuMeHeHus. Bnaneer
nHpOopManueit o Ha3Ha-
YEHUH OCHOBHBIX
ANIEKTPOTEXHIYECKUX
MaTepHaliaB, SKCIepH-
MEHTaJIbHBIMH METO/IH-
KaMH HCCJICAOBAaHU
OCHOBHbBIX XUMHUYCCKHUX
CBONCTB 3JIEKTPOTEX-
HUYECKUX MaTepPHAJIOB.

THYECKUX OCHOB OOIITUX
3aKOHOMEPHOCTEMN
MIPOTEKAHUS XUMUIECKUX U
ANEKTPOXUMUIECKHAX
npoueccoB. B nonHom
o0beMe yMeeT IIPOBECTH
aHaJiu3 CBOMCTB 3JIEKTPO-
TEXHUUECKHX MaTepuajoB U
CHUCTEMATH3HPOBATH O0JIACTH
UX npuMeHeHus. B monnom
o0Beme BiageeT uHdopma-
el 0 Ha3HAYECHUH
OCHOBHBIX JJIEKTPOTEX-
HUYECKUX MaTepHalax,
9KCIEPUMCHTATbHBIMA
METOIMKAMH MCCIICTOBAHNUS
XAMHAYECKHX CBOMCTB
ANEKTPOTEXHUUECKUX
MaTepHuasoB.
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Ouenka Kpurepumn ouneHuBanus
OLICHKY «OTJIMYHO» 3aCIYKUBAET CTYACHT, OCBOMBILUN 3HAHUS,

Bricoxunit .
OBCHE (5 YMEHUSI, KOMIIETCHIIMM U TEOPETHYCCKUI MaTepHral 0e3 MpooOesoB;
YI()OTHHqHO) BBIIIOJTHUBLINM BCE 3a/1aHUs, IPEIYCMOTPEHHBIE yUeOHBIM IUIAHOM Ha

BBICOKOM KaUY€CTBEHHOM YpPOBHE; IPAKTUYECKNUE HABBIKU
po(heCCHOHATTLHOTO NPUMEHEHHUSI OCBOCHHBIX 3HAHUH C()OPMHUPOBAHBI.
Cpennuii ypoBeHb | OLIEHKY «XOPOILLI0» 3aCITYKHBAET CTYACHT, MPAKTUYECKH ITOJHOCTHIO

«» OCBOMBIIIHI 3HAHUS, YMEHHUSI, KOMIIETCHIIMN U TEOPETUUECCKUI
(xoporo) MaTtepuai, yueOHbIe 3a/laHusl HE OLEHEHbl MAKCUMAJIbHBIM YHCIIOM
0aJI0B, B OCHOBHOM C()OPMHUPOBAIT MPAKTHYECKHE HABBIKH.
[Toporosslii OLICHKY «Y/I0BJIETBOPHTEIbHO» 3aCIyKUBAET CTYAEHT, YaCTUYHO C
YPOBEHB «3» poOelaMy OCBOMBIIUY 3HAHUS, YMEHUS, KOMIIETSHITUU U
(YOOBIETBOpUTENb | TEOPETUUYECKUI MaTepuall, MHOTHE ydeOHble 3a1aHus Ju00 He
HO) BBITOJIHWI, JTUOO OHU OLIEHEHBI YUCIIOM 0aJuIoB OJIM3KUM K

MUHUMAJIbHOMY, HEKOTOPBIE PAKTUUYECKUE HABBIKU HE COPMHUPOBAHBI.
MuHuMAaNbHBIA | OLIEHKY «HEYJOBJIETBOPUTEIBHO» 3aCIyKUBAET CTY/IEHT, HE OCBOMBIINI

YPOBEHB «2» 3HAHUS, YMEHUsS, KOMIICTCHIIMM W TEOPETHYCCKHI MaTepuai, yueOHbIe
(HeyIOBIIETBOPHUTE | 3aJaHUs HE BBITIOJIHUI, TPAKTUYCCKUE HABBIKUA HE C(HOPMUPOBAHBHI.
JILHO)

6. YYHEBHO-METOANYECKOE OBECIIEYEHUE JUCIHUITJINHbI
6.1.YueOnasi iuTepaTypa, neyaTHble u3JaHus 0ud.1uoTeuHoro gounaa

bubanoreunsIit (bOH,Z[ YKOMIUJICKTOBAH MEYAaTHBIMU HU3JJdHUSMU U3 pacdy€Ta HC MCHCC 0,25
OK3EMILIApa KaXXJI0Io U3 I/I3,I[aHI/II71, YKa3aHHbIX HHUXKC HAa KaKI0I'O0 o6yqa101ueroc;1 U3 4uciia JIMI,
OIHOBPEMCHHO OCBaMBAOIIUX COOTBCTCTBYIOIYIO JUCHUIIIINHY (MO,Z[y.]'IL).

6.1.1 I'muaka H.JI.OGmmas xumusi: YueOuuk s 6akanaBpos/H.JI. I'munka; [Tox pen.. B A.
[ToroBa, A.B. ba6koBa.-18 u3a. Ilepepa6. U non. — M.:}Opaiit, 2012.-898c.

6.1.2 Koposun H.B. O6mas xumus: /H.B. Koposun. -8 uza. Crep. -M.: Beicun. mk.,
2007.-557c.

6.1.3 AxmeroB H.C. OOmass u HeopraHmveckass xumus: YueOHUK it By3oB / H.C.
AXMeToB. - 7-e u3l., crep. - M.: Beicm. k., 2006. - 743 c.; - 6-e u3n., crep. - M.: Boicmr. k.,
2005. - 743 c.

6.2. CnipaBouHo-OnOnorpaguyeckas Jureparypa

6.2.1 JK.B. Manynesnu Xumus: yue6Hoe nmocobue/ XK.B. Manynesuu, A.Jl.CamcoHoBa,
A.B. bopucos; HI'TY um. P.E. Anekceea. — Hmxnanit Hosropoa, 2020. — 159c.

6.3. MeToauyeckune ykazaHus, pa3padoTaHHble NPenogaBaTeIssMu

B criucok «Meroguueckue ykaszaHus, pEKOMEHAAUMUA U APYrue MaTepuaibl K 3aHATHAM
BKJTFOYAIOTCS METOJWYECKHE YyKa3aHWs W PEKOMEHJAIMU TI0 TIPOBEICHUIO J1abOpaTOpPHBIX H
MPAKTUYECKUX YYEeOHBIX 3aHSATHH MO JAaHHOW JHCIUIUIMHE, KOMIUIEKTH WHIWBHUIYaJIbHBIX W
KOHTPOJIbHBIX 33/IaHUM:
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6. 3.1 I'ankun A.JI. OCHOBHBIE OHATHS U 3aKOHBI: MeTOINYeCKHEe YKa3aHHUs K MPAKTUYECKUM
3aHATHAM U JJaOOPAaTOPHBIM paboTaM M HMHAMBHUIYalbHbIE 3aJaHUs MO Kypcy oOIIeld XUMUH JUIs
CTYZICHTOB HEXHMHUYECKUX CIEIHAIbHOCTEH JHEBHBIX, BEUSPHUX U 320YHBIX (hOpM 0OyUeHUs
/AJL. Tankun, A.JI. CamconoBa, T.B. CasontbeBa // Huxumii Hosropox, HI'TY wum. P.E.

Anexceena. 2018. — 20 c.

6.3.2 HaymoB B.M. DnemMeHTB XMMHUYECKOW TEPMOJUHAMUKH B Kypce OOIIEH XUMHUU: METO/I.
yKa3aHus K J1a00paTOPHBIM U MPAKTUUYECKUM 3aHSATHSIM IO Kypcy OOIeld XUMHUU IS CTYACHTOB
XMMHUYECKHX U HEXUMHUYECKUX CICHUAIBLHOCTEH JTHEBHBIX, BEYCPHUX U 3a0YHBIX (aKyIbTeToB /
B.1. Haymog, XX.B. Mamynesuu, I'.A. [Tanudea, T.B. CazontseBa / H. Hosropoa, HI'TY uwm. P.E.
Anexceena. 2010. — 49 c.

6.3.3 barranoBa FO.B. CkopocTh XUMHUYECKUX peakiuii. XMMHUYECKOE PAaBHOBECHE: METO].
yKa3aHusg IS MPOBEACHHUS J1IAaOOpaTOPHBIX 3aHATHI MO KypCcy OOWIeH XMMHUU Ui CTYICHTOB
XMMHUYECKHX U HEXUMHUYECKUX CICHUAIBLHOCTEH JTHEBHBIX, BEYCPHUX U 3a0YHBIX (aKyIbTeToB /
10.B. barranosa, I'.H. bopucora, A.B. bopucos, JK.B. Mamynesuu, B.K. Ocmanos / H. Hosropon,
HI'TY um. P.E. Anekceena. 2009. — 37 c.

6.3.4 CamconoBa A.J[. PacTBOpbI 31E€KTPOIUTOB: Y4€OHO-METO/I. MOCOOUe K MPAKTHUECKUM U
nabopaTopHbIM paboTaMm. MHIMBHIyanbHBIE 3aJaHUS 1O KypCy OOIIeH XWMHUHM JJsi CTYACHTOB
HEXMMUYECKUX CIICIHAJIbHOCTEH JHEBHBIX, BEYCPHUX U 3a04uHbIX (Qopm oOyuenus [ A/l
Camconosa, I'.H. bopucosa, A.JI. I'ankun, A.B. Bopucos // Huxuauit Hosropon, HI'TY um. P.E.
Anexceea. 2020. — 33 c.

6.3.5 CamconoBa A.Jl. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMU: METOJUYECKHE
YKa3aHUs K JJaOOpaTOPHBIM U MPAKTUUYECKUM 3aHATHUSAM IO KypCy OOIIeld XUMHUH AJsl CTYJCHTOB
XUMHUYECKUX U HEXMMHUYECKUX CHEIHAIIbHOCTEH THEBHBIX, BEYEPHUX U 3a04HBIX (hOopM 00ydeHHs/
A.Jl. Camconona, A.JI. I'ankun, T.B. CazonrbeBa // H.Hosropoa, HI'TY um. P.E. Anekceesa.
2012.36-c.

6.3.6 KosameBa O.H. DnekTpoxumus: METOAMYECKHE YyKa3aHUA K JIa0OpaTOpPHBIM U
MPAKTUYECKUM 3aHSTHUSM TI0 KypCy OOIel XUMHUU JIJISl CTYJICHTOB XUMHUYECKUX M HEXUMHUYCCKUX
CHEIMAIbHOCTEN JHEBHBIX, BEUEPHUX M 3a04HbIX (opm oOyuenus / O.H. Kosanesa, 10.B.
barranosa, B.K. Ocmanos, A.Jl. Camconora // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
52 c.

6.3.7 HaymoB B.M. Koppo3us u 3amura METaNIoB OT KOPPO3UU: METOJAUYECKUE yKa3aHUs K
71a00paTOPHBIM U MPAKTHUYECKUM 3aHATHUSM MO KypCy OOIIe XUMHUH Ui CTYJACHTOB XMMHUYECKUX
¥ HEXUMHUYECKHX CIelNHaIbHOCTEH NTHEBHBIX, BEUEPHHX M 3a04HbIX (akynbreroB /B.M.Haymos,
K.B.Marynesuud, }0.B.barranosa // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2011. 42 c.

6.3.8 CmupnoBa JI.A. CTtpoeHre aTomMa: METOJIMYECKHE YKa3aHUS K MPAKTHUECKUM 3aHATHSIM
Mo Kypcy OOmed W HeOpraHW4ecKOW XHMHU IS CTYACHTOB XUMHUYECKHMX W HEXHUMHYCCKHUX
cHenualbHOCTeN THEBHOM U BeuepHell popm oOyuenus / JI.A. CmupHoBa, XK.B. Manynesuy, I'.A.
[TannueBa, I'.®. Bonoaun, JI.H. Yetsip6ok, C.B. Kpacnony6cekas // H. Hosropon. HI'TY um. P.E.
Anexceesa. 2007. 39 c.

6.3.9 bopucoBa I'.I. OcHOBHbIE 3aKOHOMEPHOCTH TPOTEKAHUS XHUMHUYECKUX PpEaKIUM:
METOUYECKUE YKa3aHUs TSl IPOBEACHHSI KOHTPOJIBHBIX pa0OT U KOJUIOKBUYMOB I10 KypCy 00IIen
XUMHUH JUI CTYJICHTOB XMMHYECKUX M HEXUMHUYCCKUX CIICIIHATBLHOCTEH JTHEBHBIX, BEUCPHUX H
3a0uHbIx (opm oOyuenus / I'.H.Bopucosa, A.B. bopucos, }0.B. Barranosa, B.K. Ocmanos //
H.Hosropox, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

6.3.10. bopucoB A.B. KoHTponbHBIE 3aJaHUS TIO TEME PACTBOPHI: METOMA. YKa3aHHs s

MMPOBEACHUA TCEKYLIECTO KOHTPOJA IO KYpPCYy O6H16171 XUMHHU H HeOpFaHquCKOﬁ XUMHHN JIA
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CTYJICHTOB XUMHYECKUX M HEXUMUYCCKUX CIENNATLHOCTEH JHEBHBIX, BEYCPHUX U 3a0YHBIX (HOPM
obyuenus / A.B. bopucos, A.J/l. CamconoBa, I'.H. bopucosa / H.Hoeropox, HI'TY um. P.E.
Anekceena. 2017. 14 c.

6.3.11 CaszonteeBa T.B. KoHTponbHBIE 3aaHusi MO OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIM
cUCTeMaM M KOPPO3MHU IS CTYJEHTOB Hexumuueckux cnenuanbHocrert / T.B. Ca3ontseBa, A/l
Camconosa / H.Hosropoa, HI'TY um. P.E. Anekceesa. 2007. 18 c.

6.3.12 Komanea O.H. Crpoenme atoma. XuMHUYECKass CBS3b: METON. YKa3aHUA s
MIPOBEICHUS KOHTPOJIBHBIX Pa0OT M KOJUIOKBHYMOB IO KypCy OOIIEH XMMHH IS CTYACHTOB
XUMUYECKUX U HEXUMHUUYECKHUX CIEIUATbHOCTEH THEBHBIX, BEUCPHUX U 3a09HBIX (OpM OOYUCHUS
/O.H.KoBanesa, T.B. CazontheBa, A.Jl. CamconoBa / H.Hosropon, HI'TY um. P.E. Anekceena.
2015. 16 c.

6.4. MeTtoauueckue yka3zanusi, pazpadoranabie HI'TY

6.4.1. Meronuueckue PEeKOMEHAALMU IO OPraHU3aAlUKM AYAUTOPHOW padOThL. [IpHHATEI
YuebHo-meronnueckum coperoM HI'TY um. P.E. AnekceeBa, mpotokoin Ne 2 ot 22 anpenst 2013 .
DIIeKTPOHHBIN azipec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Jara ob6pamenns 23.09.2015.

6.4.2 Metoanueckre peKOMEHIalliy TI0 OpraHU3aluy U INIAHUPOBAHUIO CAMOCTOSTEIbHOMN
paboThl cTyneHToB no aucuuriuHe. [Ipunatel YueOno-merogumdeckum coBetom HI'TY um. P.E.
Aunekceena, IIPOTOKOJI Ne 2 oT 22 arpens 2013 T. DNEeKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

6.4.3 YuebHoe nocobue «IIpoBenenune 3aHATHI ¢ TPUMEHEHUEM MHTEPAKTUBHBIX (HOpM H
MeTronoB  oOyuenusi», Epmakoa T.M., MHWeamkwun E.I'., 2013 r. DaeKkTpoHHBII
anpec:http://www.nntu.ru/RUS/otd_sl/'ymy/metod _dokym obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHOOPMALIMOHHOE OBECIIEYEHUE JUCLHUIIJINHBI

YueOHBIN TpollecC MO  JUCHMIUIMHE  OOeCredYeH HEOOXOJUMBIM  KOMIUIEKTOM
JUIEH3UOHHOTO M CBOOOJHO PacIpOCTPaHSIEMOro MPOTPAMMHOIO OOECTeueHHusi, B TOM YHCIe
OTEUYECTBEHHOTO MPOM3BOJICTBA (COCTAaB MO IUCHHUIUIMHE ompeaeneH B Hactosimer PITJ] u
MOJJIE)KUT OOHOBJICHUIO IPU HEOOXOAUMOCTH).

7.1. IlepeyeHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

Tabauya 7 - Ilepeuens 31eKmpoHHbIX OUOIUOMEUHBIX CUCHEM

Ne HaumenoBanue 3bC Ccblika, 10 KOTOpPOH
ocymecTBasercs gocryn Kk 3bC

1 KOHCYJIBTaHT CTy/IeHTa http://www.studentlibrary.ru/

2 JlaHb https://e.lanbook.com/

3 IOpaiit https://biblio-online.ru/

4 E-LIBRARY.ru http://elibrary.ru/defaultx.asp
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Taonuya 8 - Ilepeuens npocpammnozo obecneyenus

IIporpammHoe oGecneyeHue, HCMOJIb3yeMoe
B YHHBepPCHTeTe Ha IOTOBOPHOI OCHOBe

IIporpamMmmHoe odecnieueHne CBOOOAHOTO
pacnpocTpaHeHus

MicrosoftWindows 7 (moamucka MSDN 4689,
momrcka DreamSparkPremium, morosop Ne

Adobe Acrobat Reader (FreeWare)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-

Tr113003 ot 25.09.14) reader.html
Microsoft Office Professional Plus 2007 OpenOffice (FreeWare)
(mermensust Ne 42470655) https://www.openoffice.org/ru/

B Tabn. 9 ykazaH mnepedyeHb MNpodecCHOHANBHBIX 0a3 JaHHBIX W HMH(POPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPBIM oOecmeueH AocTymn (yIaleHHBIH AOCTyI). JlaHHBIM mepedeHb
MO/IJIC)KUT OOHOBJIEHHUIO B cCOOTBeTCTBHH ¢ TpeboBanusmu OI'OC BO.

Tabnuuya 9 - Ilepeuenv cospemeHHbIX NPOPECCUOHATLHBIX 0a3 OAHHBIX U
UHPOPMAYUOHHBIX CRPABOYHBIX CUCEM
Hoctyn k pecypcey (yaajaeHHbII
e HanmenoBanue npogeccuoHaJIbHON 0a3bl AOCTYI ¢ YKa3aHUEeM
" | maHHBIX, TH(POPMALMOHHO-CIIPABOYHON CHCTEMbI CCBHIIKM/AOCTYI M3 JIOKAJIbHOM
CeTH YHHUBEPCHUTETA)

1 baza  pgaHHBIX ~ CTaHAapTOB U PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT [[home/standarts
CnpaBouHas IpaBoOBas cucreMa .

2 JIOCTYTI U3 JIOKAJIbHOW CETH
«Koncynprantlirocy
HudopmaninoHHO-CIIpaBOYHAs cUCTEMa .

3 JIOCTYII U3 JIOKAJIbHOM CeTH
«TexkcnepT»

8. OBPA3OBATEJIBHBIE PECYPCBI AJIs1 UHBAJINJIOB U JIMIL C OB3
B T1abm.10 yka3aH mepedeHb O00pa30BATEIBHBIX PECYpPCOB, HMEIOMMX  (OPMBEI,
alaNTUPOBAHHBIC K OTPAHUYCHHSM HX 37I0pPOBbs, 8 TAK)KE CBEACHHS O HAIMYUU CICHHATBbHBIX
TCXHUYCCKHUX CpCIACTB O6y‘-IeHI/I$[ KOJUICKTUBHOI'O W HWHAWBUAYAJIBHOI'O I10JIb30BAaHMUSI. HpI/I
3alOJTHEHUH TaOIUIIBI MOXKET OBITh HCIIOJb30BaHa HMH(OpManus, pa3MelleHHas B IOJpa3Jele

((,Z[OCTYHH'CUI cpeaar» CIICIUAJIM3UPOBAHHOI'O

pazzuena

carita HITY «Cseneaus 00

oOpazoBarenpHOM opranu3amm» https://www.nntu.ru/sveden/accenv/

Taonuuya 10 - Obpazosamenvusie pecypcol 014 uneaiudos u auy ¢ OB3

Ilepeyenn 0Opa3oBaTeIbLHBIX PECYPCOB,
NMPUCIOCO0JIEHHBIX IS HCIOJIb30BAHUSA
uHBaguaamu u gunamu ¢ OB3

CaeeHust 0 HAJIMYHMH CHENMATBHBIX
TEeXHHYECKHX CPEACTB 00y4eHHs
KOJIJIEKTHBHOT'O ¥ HHAMBHUAYAJbHOIO
M0JIb30BAHUS

1 9BC «KoHCYIBTAaHT CTyICHTa»

03BYYKa KHHT U yBeJIHYEHHE mpudTa

OBC «JIaub»

CIICIMAJIBHOC MOOHUIBEHOE MPUIIOKCHUC -
CHUHTE34aTOp peyH, KOTOpLIﬁ BOCIPOU3BOAUT
TCKCThI KHUI' U MCHIO HaBUT'allUH

3 3BC «tOpaiiT»

BepCHS IS CAOO0BUISIIINX
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9. MATEPUAJIBHO-TEXHUYECKOE OBECHIEYEHHUE, HEOBXO/JNMOE JIUISA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOHECCA IIO JUCIUIIJIMHE

Taonuuya 11 - Ocnawgennocms ayoumopuii U nomeujeHuil 0Jist CAMOCHOAMENbHOIL
paoomout cmyoeHmos no OUCUUnIUHe

Ne Haumenosanue OcHameHHOCTD IlepeyeHb TUIEH3NOHHOTO
ayuTopuii u ayIMTOPHIl MOMEIIeHN I 1 NPOrpaMMHOr0 odecrneveHusl.
NOMeIIeHHH JIA MOMeILeHUH 1JIs1 PexkBH3UTHI IOATBEP/KAAIOIIETO
CaMOCTOAITEILHOM CaAMOCTOSITEIbLHOM paﬁ()TbI AOKYMECHTA
padoThI
1 2 3
1 6147 1.Jlocka menoBast 1. Windows XP, Prof, S/P3 (moamucka Dream
yueOHast ayAUTOPHUS LIS 2. PabGouyee mecTo mpenoaaBaTes Spark Premium, norosop NeTr113003 ot
MPOBEICHUS 3aHATHI 3. Pabouee mMecTo cTyzneHTa - 64 25.09.14);
JIEKITHOHHOTO ¥ CEMHHap- Yell. 2. Dr.Web (Dr.Web (c/u B241-3JB7-6EP7-BQB4
CKOT'O THIA, TPYNIOBBIX U 4. TlepcoHanbHBI KOMIIBIOTED ot 18.05.2020)
WHMBUIYaJIbHBIX KOHCY-
JBTalHH, TEKYIEro
KOHTPOJISL X TPOMEIKYTOU-
HOU artecTanuu (kadeapa
"TIpon3BoaACTBEHHAS
0€30MaCHOCTD, YKOJIOTHS U
xumust" T. HuoxHMi
Hogropon, Kazauckoe 1.,
12)
2 6260, 6261, 6264 JTaGopartopublie pabOTHI MPOBOIAT 2

ayJUTOPUH VIS TIPOBEJIE-
HHSI JTA00PaTOPHBIX
3aHSTHH, TPYIIIOBBIX U
WHIUBHIYAIbHBIX KOHCY-
JBTAIMH, TEKYIIETO
KOHTPOJISI U IPOMEIKYTOU-
HOW arrectanuu (kadeapa
"TIpon3BoACTBEHHAS
0€301acHOCTb, YKOJIOTHS U
xumus" . Huokanit
Hogropon, Kazauckoe 1.,
12)

npernoaBaTens u | 1abopaHT.

1. Jocka memoBas - 2 IIT.

2. Cromsl TabopatopHsbIe (pabouee
MECTO CTyZeHTa) Ha 24 den.;

3. Pabouee mecTo mpernoaBaTess —
2 mrT.;

4. BeITspkHBIE MIKA(BI - 2 1IT;

5. O6opynoBaHue sl MPOBEACHUS
1a00PaTOPHBIX 3aHITHH 1O
JUCHHUTUIAHE XUMHS

mKkad CynrmieHbIM - 1 mrT.,
3JIEKTPOXUMHUECKHUE TUEHKH JIIISt
n3mepenus C XuMUYECKOTO
3JIEMEHTA - 3 IIT.,

AEKTPOH3EPHI - 4 mT.,
BeImpsiMuten b5-47 — 6 mr.,
pH-metpe1 «MITJI-301» - 4 .,
KJIOPUMETPHI — 2 IIT.,

BECHI aHAJTUTUYECKHUE 4 IIIT.,
muctusitop 19-10 - 1 mrr.,
KoJOOHarpeBaTeNy — 3 IIT.;
BOJILTMETPHI Luposbie B7-38 — 3
IIT.,

BECBI TEXHUYECKUE — 2 IIT.,
xononwisHuK NORD

TabiuIpl Menaeneesa- 3 IT.,
[ITaTUBBI, MEpHas Mocy1a (MEpHEIC
KOJIOBI, OFOPETKH, ITUIETKH | T. II.),
nabopaTopHas XUMHYECKas
nocyna,
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PCAKTUBBI

6265 1. Tocka menoBas - 1 mr;
yuebnas aymutopus ans | 2. Tabmuna JI.W. Menneneesa - 1
MPOBEICHUSI 3aHATUHN | LOT.

JIEKLMOHHOTO U mpaktuye- | 3. Pabouee MecTo npemnospasatens
CKOro THma, rpynnosbix u | 4. Pabodee mecto cTynenTa - 42
WHIUBUTYaTbHBIX KOH- YeiIl.

CyJIbTalui, TEKyLIEro
KOHTPOJSI M TIPOMEXKYTOU-
HOU artectanmu (kadempa
"TIpon3BoACTBEHHAS
0€30IaCHOCTh, JKOJOTHSI U
Xumus" T. Huxani
Hosropon, Kazanckoe mi.,
12)

10. METOAUMYECKHUE PEKOMEHJAIIUU OB YYAKOIIIUMCA
1O OCBOEHUMIO JNCHUITJIMHBbI

10.1. OOmue MeToaMYeCKHE PEKOMEHJANMU ISl OO0y4YalOLIUXCHd MO OCBOEHHIO
AUCHHUILIMHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTUHN

JlucuuIuinHa — peanu3yercsi [OCPEACTBOM  IPOBEIEHUS  KOHTAaKTHOM  paboThl ¢
oOyyaromuMucs (BKJIOYas MPOBEJEHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIbHON
paboThl 00YUYAOLIMXCS U IPOMEKYTOUHON aTTECTALUH.

KonTaktHas paboTa MOXeT ObITh ayIUTOPHOM, BHEAYAUTOPHOM, a TaKkKe MPOBOJIUTHCS B
3JIEKTPOHHON HH(pOpMAIIMOHHO-00pa3oBaTenbHON cpene yHuBepcutera (nanee - OHMOC). B
CiIy4yae TMPOBEJCHUS YaCTU KOHTAKTHOM pabotel mo aucuuriinae B DMOC (B COOTBETCTBUU C
pacrucaHueM y4eOHBIX 3aHATHI), TPYIOEMKOCTh KOHTAaKTHOW paboTsl B DMOC sKBHBaneHTHA
ayIUTOPHOM padore.

Bce Bompocsl, BO3HUKILIKE NTPH CAMOCTOATENbHOM paboTe Ha/l AOMAIIHUM 3a/laHUEM,
oipoOHO pa3OMparoTCs Ha MPAKTUUECKUX 3aHATHIX U JIeKIMsIX. [[poBoadTcs MHANBUAYAIbHBIE U
TPYIIOBbIE KOHCYJIBTALUN C UCIIOIb30BAaHUEM, KaK BCTPEY CTYACHTAMU, TAK U COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHH: dNieKTpoHHas noura, ZOOM.

Wunnuupyercs akTUBHOCTh CTYJCHTOB, IOOLIPSETCS 3aJaHHe JIIOOBIX BOIPOCOB IO
MaTepuany, NPaKTHUKYeTCs WHIAUBUAYAJIbHBI OTBET Ha BOMPOCHI CTYJIEHTa, PEKOMEHAYIOTCS
METO/Ibl YCIEIIHOIO CAMOCTOSTEIBLHOIO YCBOCHMsI Marepuaja B 3aBUCHMOCTH OT YPOBHS €ro
0a30BOIi MOATOTOBKH

[IpenogaBanue  OUCLMIUIMHBI ~ BEAETCA C  NPUMEHEHMEM  CIEAYIOIIUX  BHUJOB
00pa30BaTeNbHbIX TEXHOJIOTHUMA:

-0aN1bHO-peUmun208as MeXHON02UA OYEHUBAHUSL,

- YCmHbIU 0Npoc;

- KOHMPOAbHAA paboma,

- mecm;

- 3aWuma omyemos no 1abopamopHuiM pabomanm.

[lo utoram Tekyliel ycHeBaeMOCTH CTYIAEHTY MOKET ObITh BBICTABJIEHAa OLEHKa IIO0
IPOMEXYTOUYHOU aTTeCTallMM B COOTBETCTBUU ¢ HaOpaHHBIMM 3a ceMecTp Oayutamu. CTyaeHTawm,
HaOpaBUIMM B XO0J/I€ TEKYIIEro KOHTPOJISl ycleBaeMOCTH 1o aucuuruinae ot 41 go 50 GamioB u
BBITIOJIHUBIIMM BCE€ O0s3aTeNbHbIE BHJIbI 3allJITAHUPOBAHHBIX YUEOHBIX 3aHATHH, MO PELICHHIO
npenogaBarenss 0e3 MPOXOXKIACHUSI TMPOMEKYTOYHOW aTTECTallud BBICTABISIETCS OICHKAa B
COOTBETCTBUH CO IIKAJION OLEHKH PE3YIbTATOB OCBOCHUS JUCLIUIUINHEI.

CryneHThl, BBIMOJIHUBIINE BCe 00s3aTeIbHbIE BUABI 3aIUIAHUPOBAHHBIX YUEOHBIX 3aHATHUI
JIOIMYCKAIOTCS K IPOMEKYTOUHON aTTecTaluu (3K3aMeHy).
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PesyabraTr 00yueHus cumTaercsi cOPMHPOBAHHBIM HA NMOBBIIIEHHOM YPOBHe, €CIlU
TEOPETUUECKOE COJIepKaHNe Kypca OCBOCHO MOJHOCTHIO. [Ipu ycTHBIX coOeceqoBaHUAX CTYICHT
MCUEPIIBIBAIOIIE, MTOCIEI0BATEIbHO, YETKO M JIOTUYECKH M3JIaraeT y4eOHbId MaTrepuai; cBOOOIHO
CIIpaBJIsETCA C 3aJayaMH, BOIPOCAMM M JPYITMMH BHJAMHU 3a/aHHM, HCIOJIB3YET B OTBETE
JIOTIOJTHUTENbHBIN MaTepuas. Bce mpemycMmoTpeHHble pabodeil yueOHON NporpamMMoin 3aiaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBJIGHHBIMH TpPEOOBAaHUSIMU, CTYACHT CHOCOOEH
AQHAJIM3UPOBATh IIOJyYCHHBIC PE3yJbTaThbl, IPOSBISAET CAMOCTOSATEIBHOCTh IIPU BBIIOJHEHUU
3aJaHUuH.

PesyabraTr 00ydyeHusi cuumraercss cGOpMHPOBAHHBIM HAa INOPOrOBOM YPOBHe, €CllU
TEOPETUUECKOE COJEPKAHUE Kypca OCBOCHO MONHOCTBIO. [IpHu yCTHBIX coOecenoBaHUsAX CTYIEHT
IIOCJIEZI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3JjlaraeT y4eOHbIM MaTepuai; CIpaBiseTcs ¢
3aJayaMy, BOINPOCaMU M JPYTMMH BHUAAMU 3aJaHHi, TpeOyroluX NpUMEHEHHUs 3HaHWil; Bce
MPEeyCMOTPEHHBIE paboueil y4yeOHOH mporpaMMoil 3aaHWsi BBIOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIHOCOOCH aHAIM3UPOBATh MOJYUYEHHBIE PE3YNIbTAThI;
IIPOSIBIISIET CAMOCTOSTEIBbHOCTD IIPY BBIITOJIHEHUY 3aJaHUI

PesyabTar 00y4yeHus1 cuuTaeTcss HeCOPMUPOBAHHBIM, €CJIM CTYJEHT IIPU BBIITIOJIHEHUU
3aJaHiii He JEMOHCTPHPYET 3HaHWW y4eOHOro Marepuaia, JOIMYCKaeT OIIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYAHEHUSMHU BBIMIONHSACT 3aJlaHusl, HE JEMOHCTPUPYET HEOOXOAUMBIX YMEHHIA,
KauyeCTBO BBINOJIHEHHBIX 33JJaHUM HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBaHUSAM, KAUECTBO UX
BBITIOJTHEHUS OIICHEHO YMCIIOM OasioB HIDKE TPEX MO OLEHOYHOM CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToauyeckue yKa3aHusi JAJsl 3aHATHIH JIEKIHOHHOTO THIIA

JIeKIMOHHBIN KypC IPEANnojaaraeT CHCTEMaTU3UPOBAHHOE U3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOTo IIaHa. B XoJ1e IeKIMOHHBIX 3aHATUH PACKPHIBAIOTCS 0A30BBIC BOIPOCH! B paMKax
KOKJIONH TeMbl JUCHUIUIMHBI (Tabmauna 4). O003HAYarOTCs KITIOYEBBIC aCHEKThl TEM, a TaKkKe
JIeNarOTCs aKIEHThl Ha HamMOOJIee CJIOKHBIE M BaXKHBIC IOJIOKEHHUS H3y4aeMoro marepuarna.
Matepuanbl JIEKIUI SIBISIOTCS OMOPHOM OCHOBOM [UIsi TMOATOTOBKM OOy4arommxcs K
MPAKTUYECKUM 3aHATHSAM /Ta00paTOpPHBIM paboTaM M BBIMOJIHCHUS 3aJaHUA CaMOCTOSTEILHOM
paboThl, a TaKKe K MEpONPHUATUSAM TEKYIIEro KOHTPOJIS YCHEBAEMOCTH U MPOMEKYTOUHOM
aTTECTAIUU 10 TUCIHUIIINHE.

B Xxome neKIMOHHBIX 3aHATUN PEKOMEHIYeTCS BECTH KOHCIEKTUPOBAHHE Y4eOHOTO
MaTepI/IaJ'[a. B TeTpa}II/I JJIs1 KOHCIIEKTOB J'IeKI_[I/Iﬁ JOJI?)KHBI GBITB IoJId, T€ II0 XOI[y KOHCHCKTI/IpOBaHI/ISI
JIeTIat0TCsl HeOOXOMMbIE MOMETKH. B KOHCIEKTaX PEKOMEHIYeTCsl MPUMEHSTh COKPAIIECHHS CJIOB, YTO
YCKOPSIET 3aluCh. BONpOCHl, BOZHUKIIME B XOJE JIEKIMM, PEKOMEHIYETCs JeaTh Ha MOJSIX U IOCe
OKOHYAHHUS JIEKIMH OOpaTHThCS 3a Pa3hsCHCHUSAMH K TpernojaBareiifo. Ilociae OKOHYaHHS JICKIIMH
peKOMeHHyeTCH Hepqu/ITaTB 3allMCHl, BHCCTU HOHpaBKI/I 1 JOOIIOJIHEHUA Ha IIOJIAX. KOHCHCKTBI JICKHI/Iﬁ
PEKOMEH/IyeTCs MCII0JIb30BaTh MPH IMOJATOTOBKE K J1A0OPAaTOPHBIM paboTam (IMPaKTHYECKUM 3aHSATHSIM),
SKSaMeHy, KOHTpO.HBHBIM pa60TaM, HpI/I BBIIIOJTHCHHUH I/IH):[I/IBI/II[yaJ'IBHLIX SaHaHHﬁ.

10.3. Meroauueckue YKa3aHUsl MO OCBOEHHMIO JAWCHMIUIMHBI Ha J1a00pPaTOPHBIX
padorax

Jisi TOJTrOTOBKU K JIA0OPATOPHBIM 3aHATHSAM HEOOXOJMMO 3apaHee O3HAKOMHTBCS C MepeyHeM
BONPOCOB, KOTOpble OyayT paccMOTpeHbl B JjabopartopHoil pabore. HeoOxoammo mnpouuTaTh
COOTBETCTBYIOIIME pa3leibl M3 KOHCIEKTa JIEKIM M OCHOBHOM  JIMTEPATypbl, PEKOMEHIOBAHHOMN
MIPETOAABATENEM, BBIIEIUTh OCHOBHBIE TIOHATHUS M MPOLECCH], NX 3aKOHOMEPHOCTH U ABIKYIIUE CHIIBI, U
B3auMHble CBsi3U. CTYJEHT JIOJDKEH YeTKO 3HATh XOJ MpejcTosmIel 1abopaTopHOl paboThl, IMETh YeTKOE
npezcTaBieHue 00 UCIoNb3yeMol B paboTe nocy/ae, peakTUBax M MpaBuiIax padoThl C HUMH.

JlabopaTopHble pPabOTHI TO3BOJISIIOT MPUOOPECTH CTYACHTaM YMEHHs paboTaTh C
XUMHUYECKUMH peareHTaMu, MoCcya0i U mpudopaMu, OCYIIECTBIATh XUMUYECKUI IKCTIEPUMEHT H

IMPOBOAWUTH NMEPBHUYHBIC HAYYHBIC HCCIICAOBAHUS. B Ha60paTOpHBIe pa6OTBI BBCACHBI 3JICMCHTHI,
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MOBBIIIAKOIHUEC HMHTCPECC CTYACHTOB MW HX IMO3HABATCIBHYKO AKTUBHOCTD. Haan/IMep, B pa60Te
"OnpeneneHrue MOJISIPHON MacChl SKBUBAJICHTA METAJIJIA" ONMpeeIeTCsl HEe TOJIbKO SKBUBAJICHTHAS
Macca (TpaJIuLMOHHbII BapUaHT), HO U aTOMHAas Macca MeTajia.

[locne BbIMOJMHEHHS Kaxa0i JiabopaTopHOW pabOThl CTYIEHT OQOpMIISIET OT4YeT, B
KOTOPOM YKa3bIBAIOTCS 1€JIb, TEOPETHUYECKass YacTh IO JAaHHOMY OIBITY, XOJ palOThI C
KOHCTaTalel HaOJIoJeHUH, (IaeTcs PUCYHOK M ONKMCAHHE YCTAHOBKH, TAOJMIA YHCICHHBIX
pe3yJbTAaTOB, BEIUMCICHHUS, TpadUK, €CITU TPEOYET OMBIT), BRINOJHEHUE 3a/IJaHUH, MTPEITI0KEHHBIX
B OIBITE U BBIBO/JI, COTVIACYIOIIMICS C TEOPETHUECKON YaCThIO.

IIpu ouennBaHuu J1a0OPATOPHBIX PadOT yYMTHIBaETCH cieayloniee:

- KAayeCTBO BBIMOJIHEHUS] HKCIIEPUMEHTAIbHO-TIPAKTUYECKOW 4YacTu paboThl U
CTCIICHb COOTBCTCTBHA PC3YJILTATOB pa6OTBI 3aJaHHbIM Tpe6OBaHI/I$IM;

- KauecTBO 0opMIICHHSI OTYeTa o pabdoTe;

- KayeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPH 3aIUTE PAOOTHI.

10.4. MeToanuyecKue YKazaHusd 10 OCBOCHHK [NUCHMIIVIMHBI Ha 3aHATHUAX
NMPAKTUYCCKOIo TUIIA

[TpakTudeckue 3aHATUS HapaBlIeHBI HA ((OPMUPOBAHNE HABBIKOB PEIICHUS MPAKTUYSCKUX
3aja4, TPUMEHSS TOJYYCHHBIC TEOPETHUCCKUE 3HAHUS, a TAK)KEC HABBIKOB CaMOCTOSTEILHOU
paboTHI MO PYKOBOJCTBOM MPENOaBATEIS.

Ha npakTtudeckux 3aHSATHSIX MPOBOIUTCS PEIICHUE PACUCTHBIX 3a/1au W YINPKHEHHWH B
nporiecce mpopabOTKH Haubosee CIOKHBIX B TEOPETUYECKOM IIaHE BOMPOCOB, H MPOBOJSATCS B
Tpex Gpopmax:

1. yCTHBII OIIPOC CTYACHTOB IO KOHKPETHOW TEMAaTHKE MIPAKTHYSCKOTO 3aHSATHUS;

2. peuieHre 1 00bACHEHNE THITOBBIX 3314 10 JJAHHOH TEME;

3. camocTosiTenbHas paboTa CTYJCHTOB C HCIIOJIB30BAaHUEM y4eOHBIX TOCOOMH, JEKIMHA 1
KOHCYJIbTAIIHMiA TTPETIOIaBaTels IIPU BHIIOJTHCHUN MU KOHTPOJIBHBIX 3aJ[aHUH.

10.5. MeToanyeckue yKa3aHus Mo caMOCTOSITETbHOIT padoTe 00yyarommuxcst

CamocrosiTenpHass paboTa BKIIOYAET NPOPaOOTKY JICKIHMOHHOTO MaTepuana, M3ydeHue y4eOHOM
JUTEpaTypsl, MOUCK MHPOPMAINH B ceTu MHTEpHET, NOATOTOBKY K Ja0OPAaTOPHBIM 3aHATHSAM, SK3aMEHY,
BBINIOJIHEHWE JOMAIIHUX NPaKTHYECKUX 3agaHuil (odopmiieHHE OTYETOB IO JIAOOPaTOPHBIM paboTam,
pelleHue 3a/1a4, U3y4eHUe TeOPETUYECKOro MaTepyaa, BBIHECEHHOI'O Ha CaMOCTOSITEIbHOE U3YyUEHUE).

CamocrosarenbHass pabota oOecrieynMBaeT IMOATOTOBKY OOYyYarolIerocs K ayAuTOPHBIM
3aHATUAM M MEPONPUATHAM TEKYILIEro KOHTPOJSA M IMPOMEKYTOUYHOM aTTECTAllMH IO U3y4aeMoOu
TUCHUIIIMHE. Pe3ynbTaThl 3TOW MOJATOTOBKH MPOSBISIOTCS B aKTHMBHOCTH OOYdYaromierocs Ha
3aHATHSIX M B KAueCTBE BBIIOJIHEHHBIX OTYETOB IO JIaDOpaTOPHBIM pabdoTaM M MPAKTHUECKHUX
3a/1aHuil ¥ Ipyrux (HopM TEKYIIEro KOHTPOJISL.

IToarotoBKy K 93K3aMeHy HEoOXOoAMMO HauMHaTh 3apaHee. Cleqyer NpoaHAIN3UPOBAThH
METOANYECKUH Marepuan y4yeOHUKOB, y4eOHO-METOAMYECKHX I1O0COOMH, KOHCHEKTHI JIEKIUH. 3HaTh
OCHOBHBIE ()OPMYJIHPOBKU TEPMHHOB U 3aKOHOB U YMETh MX YE€TKO BOCHPOU3BOJAUTH. OTBETHI HA YCTHBIE
TEOPETUYECKUE BOIPOCH! K AK3aMeHy 00JyMaTh 3apaHee U OCTPOUTh UX B YETKOM, KpaTKoi popme.

10.6. MeToanyeckue yKa3aHus A5 BbINOJTHEHHS KOHTPOJIbHBIX padoT

BoinonHeHne KOHTPOJBHBIX pabOT CHOCOOCTBYET JIydlIEMY OCBOCHHMIO OOYYarOUIMMUCS
y4eOHOro MaTepuaia o uzyyaemoit nucuumianse. [Ipu HanucaHuM KOHTPOIBHON pabOThI CTYIEHT
BBISIBJISIET MPOOENbl B 3HAHMAX TOTO WJIM MHOTO pas3jesia JUCUUIUIMHBI, YTO IO3BOJIAET €My
YCTpaHUTh 3THU MpoOeNbl Ha 3Tame TeKylmero KoHTposs. CrnocoOcTByeT (OpPMUPOBAHUIO Y
00y4aromuxcst FOTOBHOCTH K CaMOCTOSTENIbHOW PO eCcCHOHATBHON 1EATEIbHOCTH.

[Tpu n3yueHnn Kypca «XUMHUN» TPOBOAUTCS 8 KOHTPOIBHBIX PadOT MM YCTHBIX OTPOCOB.
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[Ipy moAroToBKE K KOHTPOJIBHOM pabore (ycTtHOMy omnpocy) CryaeHty HE00X0IUMO
CHCTEeMAaTH3MPOBATh TNPOIICHHBI MaTepHal AaHHOTO pasjeia JUCHHUIUIMHBI 10 BCeM BHAaM palbor,
NpPeAyCMOTPEHHBIX B TaHHOM pa3Jielie.

11. OHEHOYHBIE CPEJACTBA JIJIs1 KOHTPOJISI OCBOEHUA JUCHUIIJIMHBI
11.1 TunoBble KOHTPOJIbHbIE 33/IaHUSl WJIH HHbIe MaTepuajbl, HEOOX0AUMbIe JIsl
OLlEHKH 3HaHUM, yMeHMi, HABBLIKOB H (MJM) ONbITA B XO0Je TeKYlIero KOHTPOJs
ycneBaeMoCTH

11.1.1 Bomnpocsl Kk J1adopaTOPHBIM padoTam

Bonpocul k 3awgume nabopamopnoul pabomul o Teme Ne 1.1:
1. JlaiiTe onpeneneHe SKBUBAJICHTA BEIIECTBA.
2. B uem oTiiuMe SKBUBAJIEHTHOM MAacChl BEIIECTBA OT MOJISIPHOM MacChl?
3. Kak onpenensitoTcsi 5KBUBaJICHTHbBIE MAcChl KUCIOThI, OCHOBAHUS, COJIM U OKcuaa?
4. Kak onpezensercsi 3KBUBAJICHTHbIN 00beM razoB?
5. ChopmynupyiiTe 3aKOH SKBUBAJICHTOB U €r0 MAaTEMaTUYECKOE BhIPaKEHHE.

Bonpocwel k 3awume nabopamopnou pabomut 1o Teme Ne 2.1:

1. Kakuwe peakuuud Ha3bIBAIOTCA OK30TEPMHUYECKUMU U SHAOTEPMUYECKUMU?
[IpuBenuTe NpUMEPSI.

2. Kakoif MeTop JIeKUT B OCHOBE OMpPENEICHUS TEIUIOT PACTBOPEHUS, THApATAIINH
coneit?

3. OnumuTte yCTaHOBKY, Ha KOTOpOM OyJeTe MpPOBOJUTH HCCIEIOBAaHUS U
IIOCJIEI0OBATEIbHOCTD JICUCTBUM.

4. Yem OOBSICHUTH, YTO PACTBOPEHUE OJHUX BEIIECTB COMPOBOXKIAACTCS BBICICHUEM
TEIJIOTHI, APYTUX — MOTJIOEHuEM?

5. UeM oTnuyaercs mpolecc pacTBOPEHUs: OE3BOAHOM COJIM U KPUCTAIIOTHAPATOBR?
6. Uemy paBHa CTaHJApTHAS TEIUIOTAa HEUTPAIU3AIMH CUIBHONW KUCIOTHI H CUIIBHOTO
OCHOBaHMs?

7. Yem oOTIMYAIOTCS PEAKIMU HEHUTpaU3alliu CHJIHHOW KHCJIOTHI M CHIBHOTO
OCHOBaHUS OT PEAKIIMN HEUTpATU3alUU CIIA00M KUCIOTHI CUIBHBIM OCHOBAHHEM HIIH
CUJIBHOM KUCJIOTHI CJ1a0bIM OCHOBaHHEM?

Bonpocul k 3awume nabopamopnoti pabomol no meme Ne3.1:

1.JlaliTe onpeneneHne roOMOT€HHOM M FeTepOreHHON peaklny.

2. ChopmymnupyiiTe 3aKOH ASHCTBYIONIUX Macc. Kak BIUsSET KOHIICHTPAITUS

pearupyouux BEIECTB Ha CKOPOCTh peaKuu’?

3. laiiTe onpeneneHre KOHCTaHTH CKOPOCTH XUMHUYECKON peakiuu. OT KaKux

(akTOPOB 3aBUCUT KOHCTAHTA CKOPOCTH PEAKLIUU?

4. Yro takoe sHeprus aktuBauuu? Kak cBsSi3aHbI KOHCTaHTa CKOPOCTU U IHEPTHS

akTuBauuu? YpaBHeHHE AppeHuyca.

5. UeM ompenensieTcsi COCTOSIHUE XUMHUYECKOI0 PABHOBECHS ¢ KHHETUYECKUX

no3uuii ?

6. Chopmymmpytite nmpunmm Jle [larense.

7. Kakue GaxkTopbl BIUSIOT Ha CMEIIEHHE PABHOBECHS?

8. JlaiiTe omnpeneneHne OHATHIM «KAaTaIU3aTOP» U « HHTHOUTOP.

9. B uem pazianuue roMOreHHOTO ¥ FeTepOreHHOro Karanusa’?

10. [Touemy B MPUCYTCTBHH KaTaJIN3aTOpa CKOPOCTh PEAKIINN YBEITHUNBACTCS?
OTBeT NOSACHUTE MPU IOMOIIM PHEPrETHUUECKOM TUarpaMMBbl KaTATUTHYECKUX
peaKui.
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11. Kak BausieT karaau3aTop Ha XUMHUYECKOE paBHOBecHE?
Bonpocul k¥ 3awume nabopamopnoti pabomuol no meme Ned . 2:

1. Yto Takoe 3eKTpoauT?

2. JlaiiTe onpeaeneHue CTENEHN JUCCOIUAIIMN U KOHCTaHThI Aucconuanuu. Kakue
AJIEKTPOJIUTHI OTHOCATCS K CUIIBHBIM U K CIIA0BIM?

3. 1y KakuX 3JIEKTPOJIUTOB CIIPABEUINB 3aKOH pa3BeneHust Octpaiibaa?.

4. NMuccoumanus Boabl. MoHHOE ipou3BeeHue Boibl. BogopoaHblii nokas3areib
(pH). Kakue wHTepBasibl 3HaueHuss pH B KUCIIOM, HEUTPATBLHOM M MIETOYHOMN
cpenax?

5. Kakue crioco6s1 Bel 3naete 1 onpenenenust pH u kakue 6yaere uCIoib30BaTh B
naboparopHoit padore? UTo Takoe HHIUKATOPHI?

6. Kakue peakuuu oTHOCSTCS K 0OMEHHBIM peakiusam? [lepeuncnute ycnoBus
HEOOPATHUMOTO IPOTEKAHUSI OOMEHHBIX PEaKIIHHA.

7. Kakue BemecTBa OTHOCSTCS K MAJIOPAaCTBOPUMBIM coenHeHUsIM? Uto Takoe [1P?
8. Kax cBs3anbl Mexxay coboit pactBopuMocTh u [1P?

9. Kak BrusieT Ha paCTBOPUMOCTh MaJOPACTBOPUMBIX BEIIECTB, IPUCYTCTBUE
OJIHOMMEHHOT'O HOHA?

10. Haiite onpenenenue ruapoiansa coieil. Kakue conu moaBepraroTcst ruaponsy?
11. Kak MOXHO MPEIOTBPATUTH THIPOJIN3 TI0 KATUOHY U TI0 aHUOHY?

12. Kakwue conu noaBepraroTcst HeoOpaTUMBbINA THIPOIHU3Y?

Bonpocul k 3awgume nabopamopnoui pabomol no meme Ne5.1:

1. C uem cBs3aHbI OKUCIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUN?

2. Ilepeuncnure BUIbl OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

3. Kakue BemecTBa MOryT BbICTYNATh B POJIM OKUCIIUTEINS U B POJIU
BOCCTaHOBUTEA?

4. IIpuBeauTe NpUMEpbl BEIIECTB, KOTOPBIE MPOSIBIAIOT TOJIBKO OKUCINUTEIbHBIE
CBOICTBa, U OOBSICHUTE C UYEM ATO CBA3AHO.

5. IlpuBeauTe NpuUMephl BEILECTB, KOTOPbIE MIPOSBISAIOT TOJIBKO BOCCTAHOBUTEIbHBIE
CBOICTBa, M OOBSICHUTE C UYEM ATO CBA3AHO.

6. IIpuBennTe mpuMepsl BEIIECTB, KOTOPBIE IPOSABISAIOT U OKUCIUTENBHBIE U
BOCCTAHOBUTEJIbHbBIE CBOMCTBA, U OOBSICHUTE C YEM ITO CBSA3AHO.

7. OT KakuX (aKTOPOB 3aBUCUT OKUCIUTEIbHO-BOCCTAHOBUTENIbHAS CIIOCOOHOCTH
BEIIECTB?

8. HazoBure ycioBue B0o3MOKHOCTH nporekanust OBP?

Bonpocul k 3awgume nabopamopnou pabomul no meme Ne 6.1:

1.laiiTe moHsATHE 00 IEKTPOAHOM MOTeHIMae. BomgoponHas mkana namMepeHus
CTaH/IaPTHBIX JIEKTPOAHBIX MOTEHIHAJIOB.

2.0t Kakux (aKTOPOB 3aBUCUT JEKTPOIHBIN MOTEHLIUAN B HECTAHAAPTHBIX
yenoBusix? Hanumure ypaBuenue Hepaera.

3. IlpuBennTe NpUMeEpsl METAIIIMYECKHX, Ta30BbIX U PEIOKCU-IIIEKTPOJIOB.

4. TlosicHuTe YyCTPOMCTBO M MPUHLHUIT PabOTHI ['D.

5. Kax onpenensiercs 9/1C 1'9?

6. [lepeuncnure, Kakue UCTOYHUKU TOKA OTHOCATCSA K XUMHUYECKHM.

7. B 4yem oTiinune NepBUYHBIX MCTOYHUKOB TOKA OT BTOPUYHBIX?

Bonpocul k 3awume nabopamopnoii pabomol no meme Ne 6.2:

1. B uem cymHocTh mporiecca 3ekTponu3a? Yem oTiaudaeTcs JIeKTpoIn3
pacIuIaBoB ¥ pacTBOPOB AJIEKTPOIUTOB?
2. Kakue peakuuu NpoTeKaoT Ha KaTO/I€ U aHoAe?
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3. Kakue 371eKTpoabl OTHOCSTCS K aHOAHO PACTBOPUMBIM M K MHEPTHBIM
3JIEKTpOoIam?

4. B kaxoii 11ocjie10BaTeIbHOCTH IPOUCXOJUT pa3psij YaCTULl Ha KaTO/E U aHOJE
IPU SJIEKTPOIH3e?

5. Kak onpenensitoTcst Macchl BEIIECTB, BbIIECIUBIINXCS Ha 3JEKTpogax?
Chopmynupyiite 3akonbl Dapajes.

Bonpocul k 3awgume nabopamopnou pabomwl no meme Ne 7.1:

1. Yo Takoe KOppo3us U YeM OHa MOXKET ObITh 00yCIOBIIeHA?

2. B xakux ycioBHsIX MPOTEKAET XMMUYECKasi KOPPO3US U €€ CYLUTHOCTh?

3. B kakux ycnoBHsX MPOTEKAET KOPPO3US MO AIEKTPOXUMUYECKOMY MEXaHU3MY?

4. Kakue mpoayKThl KOPPO3UU 00Pa3yIOTCs B Clydae KUCIOPOTHOU JCTIOSIPU3AINN
Mertaiia?

5. Kakue npoaykTsl KOppo3uu oOpa3yloTcs B cllydae BOJOPOJHOU ACTOJSPU3ALMU
Mertaiia?

6. [lepeunciure GakToOpbl, BIUSIONME HA CKOPOCTh KOPPO3UH.

7. C 4yem CBf3aHO TeEpEHANpPSsDKEHUE BBIJCIEHWE BOJOPOJAa U  TOTJIOMICHUS
KHciopoja?

Bonpocul k¥ 3awume nabopamopnoti pabomul no meme Ne 7.2

1. [lepeuncnuTe METOABI 3AIUTHI METAIIIOB OT KOPPO3UH.

2. Kakne merammueckue 3alIuTHBIC IIOKPBITHS OTHOCATCS K KaTOTHBIM?

3. Kakue meramimueckue 3alUTHBIC MOKPBITUS OTHOCATCS K aHOJIHBIM?

4. B yem CyIIHOCTh IPOTEKTOPHOM 3aIUTHI?

5. Kakue Meramibl MOXKHO HCHOJB30BaTh B KayeCTBE MPOTEKTOpa MJisi 3allUTHI
JKE€JE3HBIX KOHCTPYKLUNA?

6. B ueM cymHOCTb KaTOJIHOM 3aIUTHI?

11.1.2 3apayu An8 MHAMBUAYAJIbHBIX 3aaHuii Mo pa3aenam 1-8 nTucuurInHbI
(mpencraBieHbl B METOIMUECKUX YKa3aHUSAX K MIPAKTUYECKUM U JTAOOPATOPHBIM 3aHITHSIM

[6.3.1 —6.3.8], ykazauHusie B 11. 6.3).

Ilpumep unousudyanvrozo 3adanus no pazoeny Ne 4.

1.CocTtaBpTe MOJIEKYJSIPHBIE W HMOHHBIE ypaBHEHUS CIEAYIOUINX pEaKIuid u
VKOKATE B KaXKIOM OTIEIBHOM CJy4ae NPUYHHY, BBI3BIBAIOIIYIO CMEIICHHE
paBHOBECHS:

a) PbCl,+ K,S=....; 6) NH4OH + HCl =...; B) CaS0O4 + Na,CO3 =...

2. BBIYMCINTH KOHIEHTPAIMIO HOHOB Bofopoaa [H'] (Moms/m) n pH pactBopos, B
KOTOPBIX KOHIICHTpaIus HoHOB ruapokcuaa [OH'] paBHa 10™ Mo/,

3. Beruncnutsb crenens auccouuanyu (o) u pH 0,05M pactBopa HCN

(K,=17,8 1079,

4. Moxuno nu pactBoputh 0,01 r CaCOs3 B 1 11 Boawbl, ecu ero [1P = 3,8-10’9?

5. CocTaBbTe MOJIEKYJISPHBIE W HOHHO-MOJIEKYJISIPHBIE YpaBHEHHUS TUIPOIH3A
coJiel, yKaXuTe peakuuio cpeibl (KUCIOTHOCTh) UX BOJIHBIX PaCTBOPOB:

a) Na;SOs; 0) CrCls.
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11.1.3 3agaHusa  JIsT KOHTPOJIBHBIX PadoT mo paszgeaam 1-8 JUCHUTIIHMHBI
(IpeAcTaBIIeHBI B METOANYECKHX YKA3aHHIX K MPAKTHYSCKUM M J1a00paTOPHBIM 3aHITHIM
[6.3.9 — 6.3.12], ykazanHble B 1. 6.3).

Ipumep 3a0anus 01151 KOHMPOLHOU pabomul no pazoeny Ne 2.

Bapuant Nel

Hus peakunu CaOy + 3Cpagur = CaCsr) + CO(yy onpenenuts:

1) Oyner a1 OHa CaMOIIPOU3BOJILHO MTPOTEKATh MPU CTAHJAPTHBIX YCIOBHUSAX;

2) U3MEHEHHUE SHTAJIBIIUKN U SHTPOIIUH [IPOLIECCa; YEM BbI3BAaHO U3MEHEHUE
SHTPOIINH TPOLIECCa;

3) TernoBoii A ekt peakuuu B pacuere Ha: a) 1Moab Crpagur), 0) 1T Cirpagum);

4) Temneparypy, Bblllle KOTOPOH JlaHHasl PEAKIMs MOXKET [IPOTEKATh

CaMOIPOU3BOJILHO;

5) SHTAIBIUIHBIN UM SHTPONUHHBIN (PAKTOP SABISAETCS ONPENEISIONUM IIPH

BBICOKMX U HU3KHUX TeMIlepaTypax.

11.2 TeopeTuyeckue BONPOCHI, MPAKTHYECKHE 32]a41H U THIIOBbIe JK3aMeHAIIMOHHbIE
OmJieThl (TeCThbl), HEOOX0AUMBbIE VIS OLlEHKH 3HAHWI, YMEeHUIl, HABLIKOB U (MJIM) ONbITA JJIsl
NMPOMEKYTOUYHOM aTTeCTAIlUM 0 M CHHUILIUHE.

DK3aMeH MPOBOJIUTCS B YCTHO-IIMCbMEHHOM WM TECTOBOM (opmMe Mo BceMy Marepuaity
U3Yy4aeMOro Kypca «XUMHUs»

11.2.1 Ilepeyennb TeopeTUYECKHUX BONPOCOB /1JIsl MOATOTOBKHU K IK3aMeHY

1) Xumuueckue cucteMbl. BHyTpeHHsis sHeprus. DHTaibnus. DHTponus. CBOOOHAS SHEPrHs
['n66c¢a. [lepBblit 3aKOH TEPMOTMTHAMHKH.

2) Temnobie 3¢ dexTl peakuuit QV u Qp. Dumo - 1 3k30TepMHUUYecKue peakiud. CTaHIapTHbBIC
ycnoBusi. CtangapTHbie cocTossHUS. CTaHAapTHBIC YHTAIBITUU 00PAa30BAHUS MTPOCTHIX M CIIOKHBIX
BeniecTB. 3akoH ['ecca u ero crneacTBus. TepMOXUMHYECKHE ypaBHEHUA. PacueT TemnoBbIx

(b (PEKTOB XUMUYECKUX PEaKITUH.

3) IlonsiTHE YHTPOIMK HA MOJICKYIISIPHOM YPOBHE: DHTPOIHS U TEPMOANHAMHUUYECCKAS
BEPOATHOCTb. AOCOIIOTHAsI SHTPOIHUS MPOCTHIX U CIOXKHBIX BemiecTB. [Toctynar [Tnanka. Bropoit
3aKOH TEPMOJMHAMHUKU. Y CIIOBUE CAMOIIPOU3BOJIBHOIO IIPOTEKAHMS IIPOLIECCOB U
TEPMOJMHAMHUYECKOE PABHOBECUE B U30JIMPOBAHHOMN CHCTEME.

4) Dueprus ['nbo6ca. CranmaprHas cBoOoaHas sHeprus ['u60ca 0Opa3oBaHus BEIIECTB U
pacyeTsl cTaHIAPTHBIX dHEpruid [ 160ca XMMUYECKUX PEeaKIuid. Y CIIOBHS CaMOIPOU3BOJIBEHOTO
NPOTEKaHUS POLIECCOB U PABHOBECHS B 3aKPBITHIX cucTeMax. OOpaTHUMble U HEOOpaTHUMBbIe
IIPOIIECCHI. Y CTIOBHS M3MEHEHHS HAPABJICHUST OOPAaTUMBIX XUMUYECKUX PEaKIUi. DHTATbITHITHBIHN
U SHTPONHUUHBINA (PaKTOPHI.

5) Kunernka XxuMuyeckux peakiuil. ' oMOreHHbIe U FeTepOTreHHbIE XUMUYECKHE PEaKIUU.
Cpenssis ¥ MTHOBEHHAsl CKOPOCTh peakMyi. MexaHnu3M U CTalMHHOCTb peakuuil. JInmMutupyromast
craausa. OnHO, - 61, - U TPEXMOJIEKYJISIPHbIE PEaKIUU.

6) (DaKTOpBI, BJIMAIOIIUEC HAa CKOPOCTb XUMHUYCCKUX peaKuHﬁ. 3akoH HeﬁCTBHH Macc. 3aBUCHMOCTD
CKOPOCTH TOMOI'CHHBIX U T€TCPOTCHHBIX peaKHI/II\/II OT KOHIOCHTPAIUXU PpEarcHTOB. KonucranTa
CKOpPOCTH.

7) Baustnue TeMiiepatypbl Ha CKOpOCTh XUMHUuecKoil peakuuu. [Ipasuno Baut-I'odda.
VYpaBHeHne AppeHnyca. AKTUBHBIE MOJIEKYJIBI. DHEPTUs aKTUBALIUH, IEPEXOAHOE COCTOSIHUE U
AKTUBUPOBAHHBIA KOMIUIEKC Ha PUMEPE OJHOCTATUNHON peaKuu.
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8) O6paTumblie U HeOOpaTUMBbIE peakiy. [IpUHIHIT MOJBMKHOTO (JMHAMUYECKOT0) PABHOBECHS
Jle-IlaTenwve. Koncrantel paBHOoBecusa K. u K, nX COOTHOIIEHNE Ul TOMOTE€HHBIX
ra3000pa3HbIX U KOHJCHCUPOBAHHBIX CUCTEM.

9) OcoOeHHOCTH reTepOreHHOr0 PaBHOBECHS U MaTEMAaTHUECKOM 3aIIMCH KOHCTAHT PaBHOBECHUS
reTepOreHHBIX XUMHUECKUX peakuuii. CBsa3b cranaapTHO# sHeprun [ n66ca peakium ¢ ee
KOHCTAHTOM paBHOBECHUS. 3aBUCUMOCTb KOHCTAHThl PABHOBECHS OT TEMIIEPATYPBHI.

10) Karanu3 u xuMuyeckoe paBHoBecue. ' oMoreHHblld Karanu3. BiusHue katanu3zaropa Ha
OGapbep NMPsAMOK U 00paTHOM XMMHUUYECKON peakiuu. | eTeporeHHbI KaTaiu3 U €ro 0COOCHHOCTH.

11) PacrBopsl. lcTuHHBIE pacTBOPBI U IPyOOIMCIIEPCHBIE CUCTEMBI (CYCIIEH3UU U AMYJIBLCUN).
Kounonanslie pacTBopbl. Y CTOHUMBOCTE TPYOOAUCIIEPCHBIX CUCTEM: CEAMMEHTAllNs, CHHEPE3HC,
KOAryJIsLHUsL.

12) Tepapie pacTBOpHI 3aMelieHus U BHeapeHus. Paza pHeapenus. O0IacTu TpUMEHEHUS
TBEP/IbIX PACTBOPOB.

13) Paz6aBneHHbIe pacTBOPHI HEAIEKTPOIUTOB. [laBiieHre HachIIeHHOro napa. TemmnepaTypbl
KUIIEHUS U OTBEpAEBaHUs pacTBOpoB. OcMoTHUEcKOE aBieHue. [IepBrlii 1 BTOpOil 3aKOHBI
Payns.

14) PactBopbI 31€KTpOAUTOB. Teopus 3aeKTpoIUTHUECKON nuccourannn Appenuyca. MoH-
JUIIOJIBHOE U IUTIOJIb-TUII0JIbHOE B3aUMOACHCTBHE.

15) CunpHble 1 cnadbie 37eKTpouThl. CTEneHb U KOHCTAHTa JUCCOIMAIIMU. 3aKOH Pa3BeICHUS
OctBanbia.

16) MonHble paBHOBECHS B paCTBOPAx JEKTPOIUTOB. CTyneHYaTasi TUCCOIUAINS JIEKTPOIUTOB
B pacTtBopax. CTyneHyaTass KOHCTaHTa IUCCOLMALMNA KUCIOT U OCHOBaHuM. [luccoumanus
KOMIUIEKCHBIX COEIMHEHUH.

17) Iuccommanus Boabl. MoHHOE ipou3BeeHue Boabl. Bogopoanslii mokaszarens. [lkana
KUCJIOTHOCTH. MHAMKATOpBI.

18) HacelmeHHble, EepechIieHHbIE U HEHACBILIEHHbIE PacTBOPHI cosiei. CriocoObl BEIpaXKeHUs
KOHIIEHTPaLUil pacTBOPOB: MAacCOBasl JOJIS U MOJISIPHOCTb.

19) PaBHOBecus B pacTBOpax TPYAHOPACTBOPUMBIX BEIIECTB. PACTBOPUMOCTD U TIPOU3BEICHUE
pPacTBOPUMOCTHU. Y CIIOBUSI PACTBOPEHHUS U OCAXKIACHUSI BEILIECTB.

20) O6MeHHbIe peakiuy. Y CIOBHUS OJHOCTOPOHHETO NMPOTEKaHUs OOMEHHBIX peakiuid. [Ipumepsl.

21) 'maponms. I'maponu3 coneld o KaTHOHY U aHnoHy. CTymneHuYaTsii TuAponu3. Biusaue
TEMIIepaTypbl U KUCIOTHO-ILEJIOYHOCTH Ha THJIPOJIN3 COJeH. Y ClIOBUSI HEOOpaTMMOTO TUAPOJIH3a.

22) [ToHsATHE O CTENCHU OKUCIICHHSI SJIEMEHTOB COeAMHEHUSIX. OKUCITUTENBHO-
BoccTaHoBUTeNbHBIE peakinu. Kiaccuduxauus OBP (mpumepsl). TUIHYHBIE OKUCINUTENN U
BOCCTaHOBUTEIIN.

23) MeTtoa HOHHO-3JIEKTPOHHOTO 6anaHca 1moadopa Ko (UIIMEHTOB B OKUCIUTENBHO-
BOCCTAaHOBUTENFHBIX peakisix. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE TTOYPEAKIIUN U UX
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE MOTEHIIUAIBI. Y CIIOBHS CAMOIIPOU3BOJIBHOTO MPOTEKAHHS
OB-peaxnuii. Cs3b notennuana OB- peakuuu ¢ u3mMeHenueM 3uepruu ['mooea.

24) Merannnueckue 31eKTpo/ibl. BO3HUKHOBEHHE CKayKa IMOoTelrana Ha FpaHulle pas3jaesna
MeTauI-31eKTpoanuT. CTaHIapTHBIE OKUCINTEIbHO-BOCCTAHOBUTEIBHBIE TOTEHIUAIBI
METAJIIMYECKUX IEKTPOIOB. BiMsHME KOHLEHTpalluu 3JIEKTPOIUTA U TeMiieparypbl Ha OB-
noTeHLuaN: ypaBHeHHe HepHcra. DNeKTpoXUMHUUYECKUH psiJl HAPSKEHUN METaslIoB.
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25) ['a30BbIE ANIEKTPOABI HA IPUMEPE BOJOPOTHOTO 3eKTpoaa. CTaHIapTHRIA OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIN MOTEHIIMAT BOAOPOIHOIO 3eKkTpoaa. Biusnue pH Ha 3nauenne OB-
MOTEHI[MAIa BOJIOPOTHOTO JIEKTPO/Ia.

26) OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIE 3JEKTPOAbL; 3aBUCUMOCT, OB-moTeHnuana ot
KOHIIEHTPALHUH MOTCHIMATONPEACIISIOINX YacTull, pH-311eKTposuTa 1 TemnepaTypsl.

27) 'anpBaHWYECKHUE DJIEMEHTHI M X TUMBL. [IpuHiun padotel I'D Ha npumMepe MeaHO-
uaKoBOrO ['D. Tokoobpa3zyromas peakius. Pacaer D/1C.

28) XuMHuuyecKue UICTOYHUKHU TOKa. batapeliku, akkyMyJsTOpbL, TOILTUBHBIE 1eMeHThl. O0acTu
UX PUMCHCHHUS.

29) Dnekrponus. KoHneHTpanmoHHas 1 3JIEKTPOXUMHUYECKasl MOJISIPU3aLUs AIEKTPOI0B.
KuneTnka 31eKTpOJMTUYECKOTO BBIJCICHHS BOJIOPO/IA.

0) DnekTponu3 pacTBOPOB U PACIUIABOB C MHEPTHBIMU JJIEKTpoaamMu (mpumepsbl). OTOop
BEPOSATHBIX AIEKTPOIHBIX MOJypEaKUii Ha OCHOBE 3HAYCHUH HX DJICKTPOIHBIX TOTCHI[UAIOB.
[Tepenanpsoxenue. OOIaCcTH TPUMEHEHUS.

31) DnekTposin3 pacTBOPOB C PACTBOPUMBIM aHOOM (TIpuMep). O0IacTH MPUMEHEHUSI.
Teoperudeckoe HanpspDKEHUE pasiiokeHust. Boixon o Toky. [lepBblit u Bropoii 3akoH Dapases.

32) Koppo3swusi. Buibl KOppO3HOHHBIX TPOIIECCOB B 3aBHCHMOCTH OT MEXaHU3Ma U YCIIOBHIA
MIPOTEKaHUsI KOPPO3UOHHBIX pa3pylleHUl. XUMUYECKUN MEXaHU3M KOPPO3UU: ra30Bas U
JKUJIKOCTHAs KOPPO3US B HEAJIEKTPOJIUTAX.

33) DNEeKTPOXUMUYECKUN MEXaHU3M KOoppo3uu. [IpuunHbl BOSHUKHOBEHHS TajlbBaHOMIAP.
VY ciioBUS KOPPO3UH C KUCITOPOIHOW U BOJOPOAHON IE€NOIAPU3ALIUECH.

34) Ckopoctb Koppo3un. Bnusinue paznuunsix Gaktopos (coctaB u pH cpenbl, Temmneparypa,
MIPUPO/Ia KATOJHBIX U @aHOJHBIX YYaCTKOB) HA CKOPOCTh JICKTPOXUMHUYCCKON KOPPO3HH.

35) MeToab! 3alUThl METAIIOB OT KOPPO3UU. 3alIUTHbIE HEMETAIIIMUYECKUE U METAJUINYECKHE
MOKPBITHS (KaTOJHBIC U aHOIHBIC TIOKPBITHS). BBIOOP 3alIMTHOTO METAJUIMYECKOTO TIOKPBITHS
B 3aBUcUMOCTH OT pH cpeapl. CiocoObl HaHECEHHS] METAIUTMYECKUX OKPBITUH.

36) DIeKTPOXUMHUYECKHE METO/IBI 3alIUTH METAJIOB OT KOPPO3HHU: IIPOTEKTOPHAS M KaTOIHAS
3anmra. JlerupoBanue cmiiaBoB. OcnabieHne CBOMCTB KOPPO3ZUOHHOM CpeIbl.

37) KBanToBOMexaHMUYECKOE O0BSICHEHNE CTPOSHHsI aToMa. KopmyckynsipHO-BOITHOBAs PUPO/Ia
JJIEKTPOHA.

38) Ilpunun HeonpeneneHHOCTH [ eif3eHOepra u BEPOSITHOCTHOE OMIMCAHUE COCTOSTHHS
35eKTpoHOB B aToMax (yp.Lllpenunrepa). BoanoBas ¢pyHkuus. ATOMHbIE OpOUTAIIH.

39) I'maBHOe, OpOUTATHPHOE M MATHUTHOE KBAHTOBBIC YHCIIA KaK XapaKTEPUCTHKU COCTOSHHS
JIEKTPOHOB B atome. Mx B3aumocss3p. @opma u opuentanus AO.

40) DuepreTuyeckas CTPYKTypa aTOMOB. Y POBHH H ITOAYPOBHU dHepruu. [lopsiok 3aceneHus
JJIEKTPOHAMM NOAypOoBHEeU sHepruu. [Ipasuno XyHna.

41) Cnu snextpoHoB. [Ipuniun ITaynu. EMxocts ypoBHeH, mogypoBHel 1 AO 1Mo 3JIeKTpOHAM.

42) MHoroanekTpoHHbIe aToMbl. [lopsiok 3acenenus ypoBHei, moaypoBHed 1 AO 31IeKTpoHAMH.
[TpaBuno KneukoBckoro. OCHOBHOE M BO30YKJIEHHOE COCTOSIHUE aTOMOB.

43) 9Hepr1/15{ HOHU3aAIUU, SHEPTHUA CPOACTBA U IJICKTPOOTPHUIATCIBHOCTL aTOMOB.

44) Tlepuonuueckuii 3akoH u [leprnoauueckas cucrema. [Ipunnunet ee nocrpoenus. Ilepuonsl,
IPYIIbI U TOATPYIIIHI.

41



45) BeprukanbpHasi, TOpU30HTaIbHAS IEPUOJUYHOCTb, JUArOHAJILHOE CXOJICTBO 3JIEMEHTOB.
BropuuHas nepuoguuHOCTb.

46) Ilepmoau4HOCTH B MI3MEHEHUH Pa3MEPOB aTOMOB, HX SHEPTUH HOHMU3ALINH, CPOJICTBA K
JJIEKTPOHY, 3JIEKTpooTpUuLarenbHocTy. [lIkana aneKkTpooTpuLaTeIbHOCTH.

47) OCHOBHBIC THITBI XUMHUECKOM CBA3U. MeTayunyeckas cBsi3b. VlonHas cBsi3b. KoBajieHTHas
CBSI3b.

48) Meto/1 BalleHTHBIX cBsi3eld. OOMEHHBII U JIOHOPHO-aKIIENTOPHBIA MEXaHU3MBI €€
BO3HUKHOBEHHsI. CrocoObl TEPEKPBHIBAHMS JICKTPOHHBIX 00JIAKOB (aTOMHBIX OpOuTasei).

49) c u 7m-cBs3u. OMUHApPHBIC M KpaTHBIC CBA3U. [lepekphIBaHUE 3JICKTPOHHBIX 00JIAKOB U
MIPOYHOCTH (JIJTMHA) CBSI3H.

50) Teopust ruOpumu3anuu. Teopusi OTTAIKUBAaHHS JIOKATN30BAHHBIX dJICKTPOHHBIX Iap.

51) HamnpaBieHHOCTh XMMHUYECKON CBSA3M M T€OMETPHsI MOJIEKYIL. JinHa, yroy U SHepTus CBS3H.
[TonstpHOCTH CBSI3U M MOJIAPHOCTH MOJIEKYJ. JIUTOIbHBIE MOMEHTHI.

11.2.2 [IpakTHYecKHUe 321a494 K IK3aMeHAIIMOHHBIM OujieTaM

IIpumepvr munoswix 3a0au:

1. Mo>HO 1 IPUTOTOBUTH pacTBOpPHI KapOoHaTa HaTpus (CaCO3) ¢ konnentpanuei 0,01
MoJie/n1 10,0005 mons/1, ecau 11P=4,4. 1097

2. 1o TaONMUYHBIM 3HAYSHHUSIM TEPMOIMHAMUYECKHX KOHCTAHT PACCUUTATh TEMIIEpPaTypy,
npu kotopoil cucteMa ZNO 5y + C (rpagur) = ZN + CO() HAXOAUTCA B PAaBHOBECHH.

3. VimeeM ranbBaHUYECKHNA IIEMEHT

Pb| P> (IM) | | Ag" ([AgT1=0,01moms/n ) | Ag

Onpexnenute NOIAPHOCTD HIEKTPOIOB M HAMUIIUTE PEAKINY, MPOTEKAIOMINE Ha KaTOJIE 1
aHOJIe ¥ YpaBHEHHE TOKOOOpa3yIolel peakiiuu. Y KaKUTe HalpaBiIeHHUE JBHKCHUS SJIEKTPOHOB
BO BHemHeH nenu. Paccunraiite 91C peakuuu.

4. Beraucauts pH pactBopa, B 1 mutpe kotoporo cogepxurcs 0,0051 r ruApoKCHI-HOHOB.

5. OKHCIUTETHHO-BOCCTAHOBUTEIbHAS PEAKIINS IIPOTEKAET 110 CXEME

SO, + FeCI3 + H,0O— H,S0O, + FeCl, + HCI

[TonoGpath K03 HUITMEHTHI METOIOM TIOJTypeaknii. YKa3aTh OKUCITUTENb U
BOCCTaHOBUTEIb. PaccunTaTh CTaHAAPTHBIN MOTEHIMA PEaKIUH.

6. lmeeM ranssanmdeckuii snement Pb | Pb?* (0,01M) | | Cu?* | Cu. Hanucars katoaHbIil 1
AHOJIHBIN Mpoliecchl U ypaBHEHUE TOKooOpa3ytomiei peakuuu. Paccuutars 9/(C.

7. Hanummre TepMOXMMUYECKOE YpaBHEHHE, COOTBETCTBYIOIIEE TAOIMUHOMY 3HAUYCHHIO
(AH® oop) NH3. CkoJbKO Tema BBIIEIHTCS, €CIH B pe3ynbTaTe peakiuu obpasyercs 64 r NH3?
YBenuuuBaeTcs WM YMEHbIIAeTCs SHTPOIUS B Xo/ie peakiuu? OTBET MOTUBUPYHTE.

8. K kaxnomy u3 Bemects KHCO3, BaCly, CH;COOH no6aBuiu pacTBOp CepHOI
KUCIOTHl. O0OCHYHTE, B KAKUX CITy4asX MPOM30LUN peakiun? BeipazuTh UX MOJIEKYISPHBIMU
¥ HOHHO-MOJICKYJIIPHBIMU YPaBHEHUSIMH.

9. B ranpBaHMYECKOM DJIEMEHTE IpOoTeKaeT peakuus Mg + Sn?* = Mg2+ + Sn,

CocraButs cxemy 1’0 u onpenenure:

a) HarpaBJIeHUE JBM)KEHUS 3JICKTPOHOB BO BHEIIHEH LIeMy;

6) 3.J1.C., eciu koHueHTpawus noHoB [Mg”1=[Sn?*1=0,01 moms/n

10. {ns peakuu PCls (r) < PCl3 (r) +Cly (1)

Onpenenuth U 000CHOBATH:

a) HaTPaBJICHUE CIIBUTA PABHOBECHS ITPH MOHWKEHUN TEMITEPATYPHI

0) yBeIMUYMBAETCS MJIM YMEHBILIACTCS IPU ATOM BEJTMUYMHA KOHCTAHTHI PABHOBECHS
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11. Kucnyro, HeUTpalbHYIO WM LIEJIOUHYIO CpEAy UMEET pacTBop, coaeprkamuii 0,0001
Monb/n moHoB [H']. Paccunrars pH.

12. CoctaBuTh CXeMy rajJbBaHMYECKOTO 3JIEMEHTA, B KOTOPOM IPOTEKAET PeaKius

SnCl, + HgCl, =SnCl; + Hg.

Onpenenuts KaToa U aHOJ, HAIMCATh PEAKIMH, IPOTEKAIOINE Ha 3JEKTpoAax. Beranciaurs
cranaaptayro J/C.

13. Hns peakuuu 2FE(K) +3 HQO(F) = F8203(K) + 3H2(r), AHOX.p. =354 xJIx.

1) HamumuTe MaTeMaTHyecKue BBIPAXKEHUSI KOHCTAHT paBHoBecus K. u K, U yCTaHOBUTb
COOTHOILIEHUE MEX]Ty HUMH;

2) yka3aTb, KaK BIMSAIOT HAa KOHLIEHTPALMIO BOJIOPOJa B PABHOBECHOM CMECH: a) yBEJIMYEHUE
JaByieHus; 0) yBeIMUeHHE KOHIEHTPAIMK BOASHOTO Tapa; B) MOBBIIICHHE Temmeparypsl? OTBeT
HOSICHUTE.

14. MoxHO 1M HPUTOTOBUTH pPACTBOp, COJEP)KALIMI OJHOBPEMEHHO CIIEIYIOIIUE Iaphbl
BemtecTB: a) CuSO4 u NaNOgs;  6) Na,CO3 u H,SO4;  B) AgNO3; u NaCl? Otser o60ocHOBaTH ¢
MOMOIIBIO0 MOJICKYJISIPHBIX M MOHHO-MOJICKYJISIPHBIX YPaBHEHUH.

15. 3anucarpk cxeMy rajbBaHHYECKOrO JIEMEHTAa, COCTABJIEHHOIO KaJIMUEBOM U MeTHOH
IUIacTUHKaMH, onyiieHHbIX B 0,01 M pactBopsl ux coneil. Hanucars ypaBHeHUs peakuuii Ha
aHoJIe U KaToJie U ToKooOpa3zyrolel peakiuu. Paccunrate D/1C.

16. Peakums mpotekaet no ypasHenuto C (rpadur) + H, O(r) < CO (1) + Hz (1)

Omnpenenure u 000CHYHTE:

a) DHAOTepMHUYECKas WM 3K30TepMUYecKas JaHHAsl PeaKLny;

0) yBeIMYMBACTCS WJIM YMEHBILACTCS YHTPOIUS B XOJI€ PEAKIHH

17. 3anucarp BblpakeHUE U BBIYUCIUTH BeanuuHy 1P, 3Has KOHIIEHTpaIUIo OJTHOTO U3
MOHOB B HachIeHHOM pactBope MgCOs, [Mg?*]=1,41 . 10” mons/n

18. AnromuHHeBas IUIACTHHA B KOHTAKTE C JKeJIe3HOW Haxomutcs B BogHoM pactBope NaCl.
CocraBpTe cXeMy KOPPO3UOHHOTO raJIbBAHUYECKOTO 3JIEMEHTA U 3aMUILIUTE YPaBHEHUS
npoTekaromux nporeccos. C kakol Aenospusanueil nporekaeT Koppo3us? YKaxure, Kakue
IPOAYKTHI 00pa3yloTcs B pe3yJIbTaTe KOPPO3HH.

19. Ilo TepMOAMHAMUYECKUM KOHCTAHTAaM OIPEJEIUTh B CTAHIAPTHBIX YCIOBHUIX
HaIpaBIIEHUE CAaMOIIPOU3BOJIbLHOTO MpoTekanus peakuun CaO(k) + SOz (r) < CaSO, (k).
Kakoii paxkTop (3HTaNIBNUNHHBIN UM SHTPONUNHHBIN) SABISETCS ONPEASISIONIUM B 3TUX
YCIIOBUSAX?

20. Hanicatp B MOJIEKYJIIPHON M HOHHO-MOJIEKYJIIPHON (popMe ypaBHEHUS PEaKLIUi,
MPUBOSAIINX K 00pa30BaHUIO MaJIOAMCCOIMUPYIONINX COSAMHEHUM

a) Na,S + H,SO4; 6) NH4CI + Ca(OH),; c) FeS + HCI

21. OKUCIIATETHHO-BOCCTAHOBUTEIIbHAS PEAKITUS TIPOTEKACT IO CXEME

KBr + KBrO3z + H,SO;, — Br, + K,;SO4 + H,0

[Ton6epure k03P PULIHEHTH METOJIOM MOTYpPEAKIMNA. YKa3aKUTE OKUCIUTENb U
BOCCTAHOBUTENb. PaccunTaite CTaHAAPTHBIN NOTEHIMA PEAKIIUY.

22. K kakoMy U3 TaJOreHOB CBUHEI] MPOSIBIISAET 0OJIbIlIee XUMHUUECKOE CPOICTBO, €CIIU

PbF, PbClI, PbBr; Pbl,

AG5g8, KJIK/MOTH -620,5 -315,6 -260,8 -173,6

Kakoli u3 ykazaHHBIX rajloreHu0B 6ojiee yCTOWYUB?

23. Paccunrare K. peakmum NyOs(r) = 2 NOy(T), ecnmu HauanbHas koHueHTpanus NzOg
cocrapisiia 0,08 Momb/i1, a K MOMEHTY paBHOBecHsI mpopearupoBaiio 50% NOg.

24. OKuCINTENbHO-BOCCTAHOBUTENbHAS PEaKIUs IPOTEKAET M0 CXeMe

KBr + KBrO; + H,SO, — Br, + K,SO, + H,0

[TonbGepure KO3 PHUITUEHTH METOIOM MOTYpPEAKITUN. YKAXKUTE OKUCTUTEND U
BOCCTaHOBUTEINb. PaccunTaTh CTaHAApPTHBIN MOTEHIMA PEaKIUH.

25. Peakmus nmpotekaer o ypaBaenuro CaO(x) + 3C (rpadut) < CaC, (k) + CO(r)

Omnpenenure U 060CHYHTE:
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a) ['oMOreHHOM MM TeTepOreHHOM SBIISETCA JaHHAs PeaKIIts;

0) 9K30- WJIK SHIOTEPMUYECKAS PEaKITHUs;

B) B KaKylO CTOPOHY CMEIIAETCs] PaBHOBECHE MTPOIIECCa P MOBBIIICHUS TaBICHUS

26. Berauciure crenens gucconuanuu 0,001M NH4OH. KL[=1,8.10‘5

27. 3anummTe BO3MOXKHBIC PEaKIIUU Ha MHEPTHBIX AJICKTPOJAX MPH IEKTPOIU3E BOJTHOTO
pactBopa Pb(NO3),. Ha ocHOBaHUH 3JIEKTPOIHBIX TOTCHIIMAIOB 00OCHYIHTE KaKHe BEIECTBA
BBIJICTISIIOTCS Ha SJICKTPOIax.

28. Peaxius nporekaet mo ypasuenuto CaH; (k) + H,0 (k) < Ca(OH); (x) + 2Hx(1)

Paccuntarh KOMHYECTBO BBIACIUBIIETOCS WIIM MOTJIOTUBIIETOCS TEILIa MPU 00pa30BaHUH
11,2 1 BOgopona.

29. Onmnpenenure MoJsipHOCTh pactBopa HpSO, (cumras, 4ro mucconmanus UACT MO JIBYM
CTYIICHSIM), €CIIH KOHIICHTPALMS THAPOKCUI-HOHOB B HeM paBHa 10™% Moub/i.

30. B raipBaHMYECKOM 3JIEMEHTA Ha KaTOJE POTeKaetT peakiust Fe’™ + 2e = Fe

a) CocraBbTe CXeMY rajbBaHUYECKOIO FIEMEHTA U YKKUTE HApPaBICHUE IBUKCHUS
AJIEKTPOHOB BO BHEIIHEW LIENH;

0) Hanmmmure ypaBHEHUE TOKOOOpa3yIOIeH PeaKiiui.

31. Jlns peakuuu 4HCI (r) + O,(r) < 2H,0 (1) +2Cl; (1)

Ornpenenutb 1 000CHOBATH:

a ) HampaBlieHUE CIIBUTa paBHOBECHS MPU MOHIKEHUU TeMIIepaTyphl; 6 ) 000CHYITe,
YBEJIMYUBACTCS WJIM YMEHBIIIASTCS IPH ATOM BEJIMYMHA KOHCTAHTA PABHOBECHSI.

32.CocTaBbTe MOJICKYJISIPHBIE U MOHHBIC YPaBHEHHs THAPOINIM3A cienyromux coieit: NapSe;
CuCl,. Yxaxute peaximio cpebl (pH) MX BOJHBIX pacTBOPOB.

33. OKUCAUTETHFHO-BOCCTAHOBUTEIbHAS PEAKLIUS TPOTEKAET 0 CXeMe

KCIO; + Na, SO; + H,SO4 —KCI + Na,SO, + H,0

a) yKa3aTh OKUCJIHUTEIh U BOCCTAHOBUTEID,

0) momobpaTh K03(pPHUIHMEHTHI B YpPABHCHHH METOJIOM HOHHO-3JICKTPOHHBIX YPaBHEHUIA;

B) paccuMTaTh NOTEHIMAI XMMHUYECKONH peaklUy U KOHCTAHTY PAaBHOBECHS.

34. Tlpu yBenTU4eHUU TEMIIEPATyphl HA 40° CKOPOCTh peakiuu Bo3pocia B 81 pas. Paccuurars

TeMIEepaTypHbIi Ko PULIHEHT.

35. Kak u mouemy BIMSIOT Ha CKOPOCTh KOppo3uu IrHKa mpumecu Cu, Pb, Fe? O6bsacuuTs
Y HamKcaTh COOTBETCTBYIOIINE PEAKIIHH.

36. [Tonp3ysich TaOMUYHBIMA JaHHBIMH, paccuuTaTh AHC9g peakIiuu

CHary + 2051y = COxry + 2H20(). Onpenenute, CKOJIBKO TEMJIA BBIIEIUTCS MPHU CKUTAHUU
56 1 MeTaHa.

37. Tlpu nHexotopoi TemmepaType paBHOBecue B cucteMe 2NOa(r) = 2NO(T) + Oa(r)
YCTaHOBWJIOCH mpu cieayronux kKoHreHTpamusax: [NO;] = 0,06 mons/n; [NO] = 0,24 mons/m;
[O2] = 0,12 monw/n. PaccunTaiiTe KOHCTAHTY PABHOBECHSI PEAKIIUU M UCXOJHYIO KOHIIEHTPAIIUIO
NO..

38. B ranbpBaHHYECKOM 3JIEMEHTE MPOTEKAeT PeaKIus Zn** + Mg =Zn + Mg*"

a) coctaBbTe cxemy I'D u ompezenuTe NOISIPHOCTH IEKTPOJOB; 0) YKa)KUTE HANpaBICHHUE
JIBUKEHHS SJIEKTPOHOB BO BHEITHEH 11eTIH; B) paccumTaiite ctannaptayio J.J1.C.

39. OkuCIUTETFHO-BOCCTAHOBUTEIbHAS PEAKIIUS IPOTEKALET 110 CXEMe

Fe,0O3 + KNO3 + KOH— KyFeO,4 + KNO>, + H,0.

[TonoGepute K03 HUIHEHTH METOIOM MOTYPEAKIIUHA. Y KQXKUTE OKUCIUTEND U
BOCCTaHOBUTEb.

40. B xakom HarpaBieHHH (TIPSMOM WIJIM OOpaTHOM) TPOTEKAET pPEeaKIus

J2 (1) + H3S (1) < 2HJ(r) + S (pom0O) mpu CTaHAAPTHBIX YCIOBUSAX?

YBenuuuBaeTcs WIM YMEHBIIATCS SHTPOMHs B Xo/e peakiuu? OO0CHYITE ¢ YeM CBsI3aHO
W3MEHEHUE DHTPOIIHH.

41. OKUCIUTETHFHO-BOCCTAHOBUTEIbHAS PEAKIUs IPOTEKALT IO CXeMe

K>S + KMnO4 + H,SO4, — S +K,SO; +MnSO4 + H50.
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Onpenenure KOAPHUITUEHTH METOJOM TMOJIypeakuii. Paccunraiite cTaHIapTHBIN
MOTEHLIMAN PeaKluu.

42. CocraBbTe ypaBHEHHUS aHOJHOTO U KaTOIHOTO MPOLIECCOB, MPOUCXOAIMINX PU KOPPO3UU
JYXKEHOTO >Kejle3a B Cllydae HapylIeHHs MOKPBITUM Ha BIaXXKHOM Bo3ayxe. Kakoe 93T0
MOKPBITUE — aHOJHOE WM KatoaHoe? [louemy?

43. Kakoe tormuBo metad (CHy) wmm kamenusiit yroas (C) obnamaet Ooblieid
TEIUIOTBOPHOM CITOCOOHOCTHIO HA KI'? OTBET MOATBEPAUTE PACUETOM.

44. Jna peakumn CaCOsiyy @ CaOwsy + COyp AH0298=176,O4 kJbx. Omnpenenute u
000CHY#iTe, KaK MOBIHUSIIOT HAa PAaBHOBECHYIO KOHIICHTPALMIO JWOKCHIA YIJIepoJa CIeIyIOoIue
U3MEHEHHUS: a) TMOHIKEHUE TeMIepaTyphl; 0) yBelIMYeHHEe BECOBOIO KOJMYECcTBa KapOoHaTta
KaJIbLIUs?

45. B KOHTaKTe ¢ KakuM U3 MeTaiioB, Pb nimm Fe, nuak 6osiee KOppO3HOHHO HECTOCK B
Mopcko# Bozie? CocTaBbTe ypaBHEHHS aHOIHOT'O M KaTOAHOrO mpoueccoB. C Kakon
JenoJsipu3alueil mporekaetr Koppo3us?

46. YeMy paBHO U3MEHEHUE SHTPOIHMH NIPU TUIABJICHUHU 2 MOJIb AIIOMUHUS B TOUKE
TIJIABJICHUS TIPU THJ‘I:6600C, ecmu AH®;;=10,43 xJ[»/Moab?

47. PaccumTaiiTe KOHIEHTpaIuio ruapokcua-noHoB B 0,1M pactsope B HCN.

( Kt sen =7,9.10™7)

48. DOnexrponu3 pactBopa KySO4 mpoBOAMIN ¢ METHBIMH 3JIEKTPOJAMH IIPU CHIIE TOKa 2,68
A B Teuenue 1 uaca. CocraBbTe ypaBHEHHS IPOILIECCOB, MPOUCXOMAAIIUX Ha D3JIEKTPOJaX M
00OCHYWTE KakuWe BEIIECTBA BBIIENAIOTCS HA OJEKTpoJax. BpUMCIATE  KOJIUYECTBA
BBIICTISTIOLIUXCS Ha DJIEKTPOJIaX BEILIECTB IIPU H.Y.

49. Paccuutath K. peakituu CO(r) + Cly(r) = COCly(r), ecau u3 2 mosne CO u 2 mons Cls
obpazoBasioch k MomeHTy paBHoBecus 0,45 moap COCly. OO0bsicHUTE, B KAKOM HalpaBlICHUN
CMECTHUTCSI pAaBHOBECHE B JJAHHOM PEaKIMK P YMEHBIIEHUH 00beMa CUCTEMBI?

50. Paccuurats crenens aucconuanuu ¥ pH 0,01 M pactBopa H-S.

51. Jns peakiun MnO, + KCIO3 + KOH— K;MnO,4 + KCI + H,0

nonoepute KOAPHUIUEHTHI METOJOM HOHHO-AJIEKTPOHHBIX YPABHEHUN U YKaKUTE
HaIpaBJICHUE €€ TPOTEKAHUSI.

52. CocTaBUTH AJIEKTPOHHYIO (OpMYILy aroMa Yriiepoja B OCHOBHOM U BO30YXIEHHOM
cocrosHusX. [t AO  HeBo3OyXIEHHOTO aroMa  ONPENENIUTh  KBAaHTOBbIE  4HCIIA,
XapaKTEepU3YIOIINe BaJICHTHbIC OPOUTAIH.

53. Hammcare snekTpoHHyI0 (opMmyrny atoma kucioponaa. Ilo amekTpoHHOU (opmyire
OTIpPEeNIeIUTh MECTO €ro B MEPHOAMUYECKON cucTeMe (Ipymmy, MOArpyMIy, Meproj) U KBAaHTOBbIE
Yrcya IS BAJICHTHBIX OpOUTAJICH.

54. YcTaHOBUTH MPOCTPAHCTBEHHYIO KOH(pUrypanuto Monekysl HoSe. KakoB BaseHTHBIH yromn
B OTOH Mosiekyne? YKa3aTh HalpaBJIeHHE AUIIOJILHBIX MOMEHTOB CBsi3eil B Moiekye HySe. byner
JIM MOJIEKYJIa TIOJSIPHON?

55. Kako#t tun rubpuamzanuu AO yriepona uMeer mecto B coenuHeHnun CO;,? YUemy paBeH
BaJICHTHBIN YTOJ CBSI3U B JaHHOU MoJekyne? Onpenenutsb, OyAeT Ju OHa MOJISPHOM.

56. Kakoii Tun cBsi3u (MOHHBIA WM KOBaJieHTHBIN) B coenuHenun BeCl,? Kak m3mensercs
JI0JIsI KOBaJICHTHOM cBsi3u B psiy coeaunennii BeCl,—MgCl,— CaCly?

57. Kak u mouemy m3mensiercs sneprus cBszu B psiny CF4—CCly— CBr,—Cl,?

58. B xakoM coeIMHEHNHN UMEeT MECTO JOHOPHO-aKIenTopHas cBs3b: BF3, BF4, 8033' ?

59. Kak u3MeHseTcs painyc aTOMOB U MeTaJUTMYecKue cBoiicTBa B psay Na—Mg—AI—Si?
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DK3aMEHAITMOHHBIN OUJIET COMEPIKUT 2 TEOPETUYECKHUX BOMPOCA U 3 MPAaKTHYECKUE 3a]a4d W3
pa3HBIX TEM Kypca.

Ilpumep sx3amenayuonno20 burema
Kadpeopa IIE2uX
Hucuyunauna XHUMHus

D9K3AMEHAIIMOHHBINA BUJET N

1. TennoBbie 3ddexTrl peakmuit QV u Qp. DHIO - U dK30TepMUUecKkre peakiuu. CTaHaapTHBIC
ycnoBusi. CtanaapTHbie cocTossHUS. CTaHIaPTHBIC YHTAIBITUU 00PAa30BAHUS MTPOCTHIX U CIIOKHBIX
BeniecTB. 3akoH ['ecca n ero ciencrus. TepMoXuMHUECKUE ypaBHEHHs. PacueT TeroBbix

3¢ (HEeKTOB XUMHUYECKUX PEaKIUH.

2. DNEKTPOXUMHUYECKHE METOIbBI 3aIUTHl METAINIOB OT KOPPO3HUH: MIPOTEKTOPHAS ¥ KaTOIHAS
3amuTa. Jleruposanue cruiaBoB. OciiabiieHne CBOMCTB KOPPO3ZUOHHOW CPEIbI.
3. Paccuntate pH W KOHIEHTpAIMIO THIPOKCHI-UOHOB (MOJB/JI) B pactBope, B 100 M
koToporo coaepxkutcs 0,63 r HNO3 (a=1).
4. J1nst OKUCIIUTEIIbHO-BOCCTAHOBUTEIILHOM PEAKIINU:

SO, + FeCl; + H,O0— H»S0O,4 + FeCl, + HCI
noaoepute Ko3pPHUIMEHTH METOIOM HOHHO-3JICKTPOHHBIX YPaBHEHUH. YKaKHUTE HAIPABIICHUE
CaMOIIPOU3BOJILHOTO MPOTEKAHMS PEAKI[MH B CTAHIAPTHBIX YCIOBHSX.
5. MimeeM rambeanudeckuii snement Pb | Ph%* (0,0 1moub/m)||Cu?* (0,2m01b/11) | Cu. Hamucars
KaTOJIHBIA W aHOJHBIN MPOIECCHl U YpaBHEHHE TOKooOpa3ymwiei peakiuu. Paccuntare DJ1C
ID.

Pernamenr MpoBEACHUA l'lpOMe)KyTO‘{HOi/i arrecranum B q)opMe KOMIILIOTEPHOTO0

TCCTHPOBAHMSA
KoJ-Bo 3apanuii B 0aHkKe Kox-Bo 3aganuii, npeabsaBisieMbIX Bpemst Ha TecTupoBaHue,
BOINPOCOB CTYEHTY MHH.
He menee 150 e menee 30 60

Yactb 3a1aHuil B 6aHKE BOIIPOCOB COJIEPKAT pacUETHBIE 33/1a4M, HE TPEOYIOIIUE CIOKHBIX
BBIYMCIICHHIA.

[TonmHbIit (GOHI OIEHOYHBIX CPEACTB JAJS MPOBEACHUS IMPOMEXKYTOUHOM aTTecTalud B
(dhopMe KOMIIBIOTEPHOTO TECTUPOBAHUS Pa3MeIlleH B 0aHKE BOMPOCOB JAHHOTO Kypca TUCIUTLTAHBI
B CJ10 Moodle / eLearningServer 4G 3OC HI'TYV.

B Xxome moAroTOBKM K TMPOMEXKYTOYHOH aTTeCTalMy OOYYaIOUIMMCS TPEIOCTaBISIETCS
BO3MOXKHOCTb IPOWTH TECT CaMONPOBEPKU. TecT I caMONPOBEPKH MO JUCLUILUINHE pa3MeEIIEH B
CIO Moodle / eLearning Server 4G SUOC HI'TY B cBO60JHOM ISl CTYIEHTOB JIOCTYIIE.

10.1.4. TunoBble TecTOBBIE 3a1aHus 10 pa3aeny 3 «KuHeTrka XUMHUECKHX MPOIIECCOB)

1. Kakue peakiuu siBJISIFOTCSI TOMOT€HHBIMU?
1) Mexly TBepABIMHU BEIIECTBAMU; 2) MEXK/1y Ta3aMu;
3) MeXy KUIAKUM U Ta3000pa3HOM BELIECTBOM; 4) MEX/Y KUJIKUMU BEIIECTBAMU

2. Kakue peakiuu sSBISIOTCS TeTePOTeHHBIME?
1) MeX 1y TBepJLIMHU BEIIECTBAMHU; 2) MEXY KHJIKUM U TBEPBIM;
3) mexay razamu; 4) MEXIY )KUIKUMU BEIIECTBAMH

3. CKOpOCTh XMMUYECKOH peaKkIuy He 3aBUCHT:
1) oT HanmMuMs KaTaau3aTropa; 2) OT KOHUEHTpAlUU PearupyrouX BEeleCTB;
3) naBnenusi; 4) OoT TeMmepaTyphl; 5) OT Macchl TBEP/IOTO BEIIECTBA
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4. KoHCTaHTa CKOPOCTH XMMHYECKON PEAKIMH 3aBUCHUT OT:
1) KOHIIEHTpAaIH BEIECTB; 2) TeMmmeparypsi;
3) MpUPOJIBI pearupyroInx BelecTs;  4) OT AaBICHUS

5. Ckopocth TBepaoda3HON XUMUYECKOl peakiiuu Fe + S = FeS  He 3aBucwHT OT:
1) KOHLIEHTpAIK BEILECTB; 2) TemmepaTyphl;
3) npuUpoIbl pearupyrommx BemecTs,  4) oT 00beMa peakmoOHHOI0 cocy/ia

6. JlumuTHpyromas cTaaus B MEXaHH3ME XUMUYIECKOU PEAKIUH ITO:
1) camas ObICTpas cTaaus; 2) camas MeJIJIeHHas CTaus; 3) mepBasi CTaaus;
4) nocneaHsst cTaaus

7. KoHcTanTa CKOPOCTH peakliy 3aBHCHT:
1) oT KOHIIEHTpALIUU PEATUPYIOLIUX BEIIECTB; 3) OT TeMIIepaTyphl;
4) HanMuuA KaTajau3aTopa; S) CTENEeHH U3MEIbYEHHOCTH TBEPIOTO BEIeCTBA

8. BiusiHue TeMiepaTypsl Ha CKOPOCTb PEAKIIUU OMUCHIBACTCS:
1) ypaBHenuem ['m60ca; 2) ypaBHeHueM AppeHunyca;
3) 3akonom Illapns; 4) ypasuenuem Baut-I'odda

9. Ilouemy yBenuyeHHE TEMIIEPATYPHI YBETUYUBAECT CKOPOCTh XUMUYECKOMN peakiuu:
1) YBenuuuBaer Ep;  2) YMenbiaer E,yq; 3) YBenuuuBaeT J0JI10 aKTUBHBIX MOJIEKYJT

10. CHmxeHue SHEPruU aKTUBALIMKA MOYKHO OCYILLECTBUTH:

1) noBbIlIEHHEM TEMIIEPATYPHI U YBEJIMYEHUEM KOHLIEHTPALIMU UCXOHBIX BEILIECTB,
2) NOBBILICHUEM TEMIIEPATYPhI U BBEACHUEM KaTajau3aTopa:

3) yBenu4eHHEM KOHLEHTPALUU UCXOAHBIX BELIECTB U NI€PEMEILIMBAHUEM

4) BBeZICHUEM KaTaJIU3aToOpa U MOHMKEHUEM JJaBJICHUS

11. TernoBoii 3¢ ekt 0OpaTUMO IK30TEPMUIECKON pPEaKIUK PaBeH:

1) pa3HOCTH PHEPrU aKTHBAIIMU TIPAMOMN ¥ OOPaTHOW PEaKIINiA,

2) pa3HOCTHU PHEPrUM aKTUBALIMK OOpATHOW U MPAMOM peakuuii;

3) HEe 3aBUCHUT OT COOTHOIICHUS SHEPTHI aKTUBALIUU MPSMON U 0OpaTHOM peaKIuit

12. TermoBoii 3¢ ekt 0OpaTUMOI SHIOTEPMUIECKOHN PEaKINy PaBEH:

1) pa3HOCTH PHEPTUid aKTHBAIIUU TIPAMOMN ¥ OOPaTHOW PEaKIIHiA,

2) pa3HOCTHU HPHEPIUM aKTUBALIMK OOpATHOW U MPSAMOM peakluii;

3) He 3aBUCUT OT COOTHOIIECHUS SHEPTUI aKTUBALUY NPSIMON M 00paTHOM peakuuit

13. 3nauenue E, npsmoii peakiun o cpaBHeHuto ¢ E, 00paTHO peaknnu B 00paTHMOit
DHAOTEPMUYECKON peaKuu
1) Gonbie 2) MeHblIe 3) paBHBI

14. 3nauenue E, npsmoii peakiuu 1o cpaBHeHuto ¢ E, o0paTHoi peakuuu B 00paTUMOil
DK30TEPMHUYECKON PEAKIINH
1) 6omnbIie 2) MEHbIIIE 3) paBHBI

15. Jlns 5K30TepMHUYECKOI peakluu:

1) Eakm > EaKm X 2) Eakm < EaKm . 3) axm

o

= EaKm

16. KoHcTaHTa CKOPOCTH XMMHYECKON PEAKIHMH, ISl KOTOPOU AH0298<O MPHA YBEINYECHUN
TEeMIIepaTyphl:
1) yBenuuuBaercs; 2) yMeHblIaerTcs; 3) He u3MeHseTcs

17. Temnieparypuslit k03 duueHt B ypapaenuu Bant-I'odda nmeet 3HaueHus:
1) or10 10 20; 2)ot3 10 9; 3)or2 no4; 4)or1 mo 5

18. KaTtanuzaTop yBelIn4YMBaeT CKOPOCTh PEaKIUH 3a CUET:
1) ymeHbIIeHHs TEIUIOBOro AP deKTa peakuuu; 2) 3a CUeT YMEHBIIECHUS SHEPTUH aKTHBALIHN;
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3) 3a cueT yBeNIMYEHHUS SHEPTUU aKTUBALMK; 4) 33 CUET U3MEHEHUs] MeXaHU3Ma PeaKluu

19. Ilpu XuMHUYECKOM PaBHOBECHU:

1) paBHBI KOHIIEHTPALIUX UCXOIHBIX BEUIECTB U MIPOYKTOB PEAKIIUU;
2) CKOPOCTH MPSIMOM M OOpAaTHOM peaKInii;

3) KOHCTAHTBI CKOPOCTEN NIPSIMOM U 0OpaTHOM peakuuit

20. Ot kakux (aKTOpPOB 3aBUCUT KOHCTAHTA PABHOBECHS XMMHUYECKON pEaKLUu:
1) OT KOHLIEHTpALlMU UCXOAHBIX BELECTB;  2) OT IIPUPO/IbI BEILIECTB,;

3) OT KOHLIEHTpALMK IPOAYKTOB peakluuu; 4) OT TeMIepaTyphl,

5) HaJIM4Ms KaTaJIu3aTropa; 6) OT Bcex MepeUnCICHHBIX

21. KoHcTaHTa paBHOBECHS XMMHYECKOH peakIMM 3aBUCHUT OT:

1) KOHLEHTpaIK BEILECTB; 2) TeMmmeparypsl;

3) IpUPO/IBI pearnpyroIinX BemecTs;  4) OT JaBICHUS

22. Kakue (hakTopbl MO3BOJISIOT CMECTUTh XUMUYECKOE paBHOBECHE?

1) u3MeHeHue TeMneparypbl; 2) U3MEHEHHE PABHOBECHBIX KOHLEHTPALMH BEIIECTB;
3) BBeIeHHE KaTaIM3aTopa; 4) u3MenpYeHUE TBEPAbIX BEIICCTB

23. KoHcTaHTa paBHOBECHUS] XUMUYECKOM peakiiuu HEe 3aBUCUT OT:
1) KOHILIEHTpaIMU BEIECTB U JaBJICHUS;

2) IpUPOABI pearupyIOIINX BEIIECTB U TEMIIEPATYyPHI;

3) IpUpPOIBI pearupyroluX BEIIECTB U UX KOHIICHTPALIUH.

24. Koncranra PpaBHOBCCH: B 3K30TepMquCKOﬁ pCaKkiun pu NOBBIMICHUA TEMIICPATYPhI:

1) yBenuuuBaercst; 2) ymMeHbIlaeTcs; 3) HE U3MEHSIETCS

25. Koncranra PpaBHOBCCH: B BHﬂOTepMquCKOﬁ pCaKkuu pH HOBBIIMICHUA TCMIICPATYPHI:

1) yBenuuuBaercsi; 2) yMeHbIIAETCs; 3) HE U3MEHSIETCS
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YTBEPXJIAIO:
Hupexrop nacturyra XTuM

O 202 T

Jucr aKTyaJiu3anuun paﬁoqeifl nmporpaMmmbl JTUCHUIIJIHHBI

« b1.517 Xumus »

HHACKC I10 y‘-Ie6HOMy IJjiany, HQaUMCHOBAHUE

JUISI IOATOTOBKH OaKajaaBpOB

Hampasnenue: 13.03.02 DnekTposHepreTuka v 31€KTPOTEXHUKA

HanpaBrneHHOCTb: «DIeKTpOIHEPTreTHIECKHE CHCTEMBI U CETH
«QneKTpOCHAOKCHHE U PeTeiHasE 3aIHTa
«INEKTPOMEXaHNICCKUE CHCTEMbI aBTOHOMHBIX 0OBEKTOB)
«QHCKTPOTCXHOHOFI/I‘ICCKI/IC YCTaHOBKH U CUCTEMBbD)
«AnextpoobopynoBanue asromodunein» (0O,3)
«QnexrponpuBo u aBromatukay (0O,3)

®opma o0yueHuns: ouHas
['ox navama noarotosku: 2021

Kype 1
Cemectp 1

a) B pabouyro nporpammy He BHOcATCs u3MeHeHus. [Iporpamma aktyanusupoBana s 20 T.

HavaJia MOJArOTOBKH.
0) B pabouyto mporpaMmy BHOCATCSA Cleaylolie u3MeHeHus (yKa3aTh Ha Kakoi roj Havana
MOATOTOBKH):

1) ;

3) e

Pa3paborunk (u):

(®UO, yueHas cTeneHb, yueHOE 3BaHHE)

«_» 2021 r.
Pabouas nporpamma nepecMoTpeHa u oobpeHa Ha 3acenanuu kadeapsl [1B2uX
npoTokon Ne OT «__ » 2021 1.
3aBeayromuii kadenpoit B.1 Haymos

JIMer akTyanu3auum NPUHSAT HA XpPaHeHHe:

3aBeyIolHii BhITyCKatoen kadeapoit

9CCO « » 2021 r.
OIIA « » 2021 .
Meroanueckuit otnen YMY: « » 2021 .
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