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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

1.1. Heabio (ueaiMH) OCBOEHHS IHCUMILUIMHBI «XHUMHUS» SABIsSeTCS (popMHUpOBaHUE
O00BEKTHBHOTO M IIEJIOCTHOTO €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS; yrilyOJeHue, pa3BUTHE U
CUCTEMATH3alMsl XUMUYECKUX 3HAHUM, HEOOXOAUMBIX IPHU PEIIECHUU MPAKTUYECKUX BOIIPOCOB
Pa3sHOI0 YPOBHS CIOXHOCTH B XOZ€ BBIIOJIHEHUS IPOPECCHOHATBHBIX 3a/1a4 B 00JIaCTH HAY4HO-
UCCIIEI0BATEIbCKON, MPOU3BOCTBEHHO-TEXHOJIIOTUYECKOM U IPOEKTHOM e TeIbHOCTH.

1.2. 3agauu ocBOeHUS TUCHUILITHHDI:

- TOTOBHOCTb CTYJI€HTOB K HCIOJb30BAHUIO MOJYYEHHBIX IPU U3YYCHUM JUCLUIUIMHBI
«XuMUS» 3HAHUH, YMEHHMM, HaBBIKOB M KOMIETEHLUMH I@pU H3y4yeHUM OOLIEHAyYHBIX U
CHeLMaNbHbIX AUCLUIUINH, a TAKXKe JUIsl pelleHHsl Tpo(eCCUOHANBHBIX 3a/1a4;

-(hbopMHUpOBaHHE HABBIKOB PabOTHl B XMMHUYECKOH J1a00paTopuu, MpOBEIECHUS HAYYHOTO
UCCJIEJOBAHMSI, aHAJIN3a PE3YJIbTaTOB SKCIIEPUMEHTA;

- TOTOBHOCTb CTY/IEHTOB K OpraHM3allii CaAMOCTOSITEJIbHON AEATENbHOCTH JJIsl peIleHUs
[IOCTaBJIEHHBIX 3a7ay;

- TOTOBHOCTb CTY/IEHTOB K I0Jb30BaHUIO WH(OpPMALMOHHBIMU cucTeMamu (ydeOHas,
Hay4Has JINTepaTypa, UHTEPHET-PECypChI).

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

2.1. Yueonasa aucuumiauna b1.617 «Xumus» BKJIOYEHA B 00s3aTENbHBIA NepedeHb
JUCUMIUIMH 0a30BOM wyacTu 0Opa3oBaTeIbHOM NPOrpaMMbl BHE 3aBUCUMOCTH OT €€
HarpaBieHHOCTH (mpoduist). JAucUuIUIMHA pealn3yeTcs B COOTBETCTBHM C TpeOOBAHUSAMHU
®I'OC, OI1 BO u VII, no Hanpasnenuto noarotoBku 13.03.02.

JucuumnnuHa XUMHUSL OCHOBBIBAE€TCS Ha 0Aa30BBIX 3HAHUSX, MOJYYEHHBIMH CTYAEHTaMU
pY U3yYCHUH XMUMUH, (PU3UKH U MaTeMaTHKH B 00beMe Kypca CpETHEH IIKOJIBI.

JucuunnuHa  «XuMUs»  SBISIETCS  OCHOBONOJIAraroOled  JUIi  M3Yy4YEHHs  psaa
OoOLIeHAYYHBIX W CIEUUANbHBIX AUCIHMIUIMH, CBA3aHHBIX C XUMHeH. Pe3ynpraThl oOyueHus,
NOJy4eHHblE TPU OCBOCHHUU JUCLMIUIMHBI, HEOOXOAWMBI NpPU M3YYEHHUU CIEAYIOIIUX
JUCLMIUIAH;  «OQKojorus»,  «DPusnkan, «ONIEKTpUYECKOE UM KOHCTPYKLMOHHOE
MaTepuanoBeaeHuey, «TeopeTudyeckrue OCHOBBI 3JEKTPOTEXHUKM» WM ApP. W IPH BBINOJIHEHUU
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 N3YYeHHE TEOPETUUECKOro MaTepuana U Ha MpUoOpeTeHne yMEHHUs,
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 mpoBeneHuM J1abOpaTOPHBIX PabOT MPEAyCMOTPEH OpuraaHbIi
Croco0 BBHITIOJHEHUS OMBITOB, YTO MO3BOJISIET CTYJAEHTY MPUOOPECTH CIIOCOOHOCTh padoTaTh B
KOJIJICKTHBE, TOJIEPAHTHO BOCHPUHUMATH COIMAJbHBIE, ITHUYECKHE, KOH(PECCHOHATIbHBIE U
KynbTypHble paznuuus. CoTpyIHHYECTBO OOyUYaOIIUXCs CIIOCOOCTBYET (POPMUPOBAHUIO Y HUX
YHUBEPCAJIBHBIX OOIEKYIbTYPHBIX KOMIIETEHIIUH.



Pabouass mporpamma gucummiuabl b1.b17 «Xumus» 11 WHBAIMIOB W JIMIl C
OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI Pa3padaThiBaeTCsi HHIWBUIYaTbHO C Y4E€TOM
OCOOCHHOCTEH TMCUXO(PHU3UIECKOTO PA3BUTHS, WHIUBUIAYATBHBIX BO3MOXHOCTEH M COCTOSHUS
3JI0pOBbsI TAKUX O0YUYAIOIIUXCSL.

3. KOMIIETEHIIAM OBYYAIOIIETOCS, POPMHUPYEMBIE B PE3VJILTATE
OCBOEHHUS JUCHUATITAHBI (MOIYJIST)

[Ipotiecc u3yueHust TUCUMILIMHBI «XHUMHUsI» HAMPaBIIEH Ha:
- ¢dopMupOBaHHE DJIEMEHTOB CJIEAYIOIMX KoMmreTeHIui B coorBerctBuu ¢ OIIOIT BO mo
HalpaBJICHUIO  MOJTOTOBKH (cermanbHOCTH) 13.03.02 «DNEeKTposHEepreTuka |
AIEKTPOTEXHUKA!

a) oomenpodeccunonansubix (OITK): OITK-5.

Taonuua 1- @opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenoeanue
OUCUUNIUH,
dopmupyrouux Cemecmpul, hopmuposanus KomnemeHyuil OUCYUNIUHAMU
KOMNemeHuuIo
CO8MECHHO

OIIK-5 1 2 3 4 5 6 7 8

Xumus (51.5.17) v

Teopetuueckas u
MpuUuKjIaaHas MEXaHUKa \/
(b1.5.20)

[ToxaroroBka x
IPOILIEAYPE 3aAIMUTE U v
sanura BKP (B3./1.1)




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMMU OCBOEHMUS OII

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 pELICHUs MPUKITAIHBIX | UCCICIOBAHMS I TeMaM. 9K3aMeHa
KOHCTPYKLIMOHHBIX U | CBOMCTB, XapaKTEPUCTUK W | 3aKOHOMEPHOCTEH 33721 OCHOBHBIC N3y4YECHUS CBOWCTB Bompocsl (30 buneros)
JJEKTPOTEXHMYECKHX | METOJIOB UCCIIENOBAaHNS | M3MEHEHHUS CBOMCTB XMMHUYECKHE 3aKOHBI M | KOHCTPYKIIMOHHBIX 3aIuTe Bomnpocs! s
MaTepuaioB B KOHCTPYKIIMOHHBIX MaTepu- | MaTepuasoB; TIOHSTHS; MaTepHalioB U 71ab0paTOPHBIX YCTHOTO
pacderax aJloB, BBIOMpaeT KOHCTPYK- | - CBOMCTBA, - BBIOMpATh KOHCTPY- | TPOIECCOB C UX pabor. cobeceoBaHUs Ha
apaMeTpoB U LIMOHHBIE  MaTepHaibl B | XapaKTCPUCTUKH U KIMOHHBIE MATEPHAJIbl | yIACTHEM. 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  WCHOJIb30BaHUsI B | MarepualioB. XapaKTepUCTUKAMU. paboTam no
o0mactu npodeccHoHaTbHON paszaenam
JICSTEIIbHOCTH.
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, XapaKTepPUCTHK U 3aKOHOMEpHOCTEN JNEKTPOTEXHUYECKNX | TSAX MPUMEHEHUS 3aIuTe
METOJIOB HCCIIEA0BaHNUS MIPOTEKaHMS MaTepuasnoB 1 OCHOBHBIX JIEKTPO- 71ab0paTOPHBIX
IEKTPOTEXHUIECKUX XMMHUUYECKHUX U CHCTEeMaTH3UPOBaTh TEXHUYECKUX pabor.
MaTepHalioB, BHIONpPAET IEKTPOXUMHUUYECKHX | 00JIacTh UX MaTepHaJIOB; 3aganus K
JNIEKTPOTEXHUUECKUE HPOLIECCOB; MPUMEHEHUS B - HEKOTOPBIMH 9KCIe- | MUCbMEHHBIM
MaTepualibl B COOTBETCTBUU | - TEOPETHYECKUE COOTBETCTBHH C PUMEHTAIBLHBIMH KOHTPOJIbHBIM
¢ TpebyeMbIMH OCHOBBI 00IIIHX TpeOyeMbIMU METOJIMKaMHU U TeX- pabotam 1o
XapaKTEePUCTUKAMH. 3aKOHOMEPHOCTE! XapaKTePUCTHKAMH. HUKOM HCCIEJOBaHUN | pazzenam
HU3MEHEHHUS CBOMCTB CBOICTB U HaBbIKAMU
MaTepHaoB; H3MEpEeHHUS] OCHOBHBIX
- CBOHCTBa, (U3MKO-XUMHUYECKUX
XapaKTEepPUCTUKH U rapameTpoB
00J1acTH IPUMEHEHHS IIEKTPOTEXHUYECKUX
IIEKTPOTEXHUIECKUX MaTepHaJIOB.
MaTepHaJIOB.




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OOmass TpyAOEMKOCTh JIMCLUMIUIMHBI COCTaBIseT S5 3adeTHhIX eauHul], 180 dyacos,
pacrpeziefieHue 4acoB M0 BUJaM paboT ceMecTpaM NpeCcTaBiIeHo B Tadnuiie 3.

Taoéauya 3 -Pacnpedenenue mpyooémkocmu OUCYURIUHBL RO 8UOAM PAOOM RO CEMeCMPAM

JIJ1sl CTY/1eHTOB OYHOI0 00y4eHus!

Bup yueOHoii padoTbl

Tp

TOEMKOCTEL B 4acC

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 paGoTra, B TOM 4ncJje: ol o1
3aHATHUSA JeKIIMOHHOTO THMa (JI) 17 17
3aHsTUs ceMuHapckoro tuna (I13-cemunapsl, mpakTHUecKue

3aHATHUS U D)

nabopaTtopubie paboTsl (JIP) 34 34
1.2.BHeayaiuTopHas, B TOM YHucJe 6

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

TEKYIIUI KOHTPOJIb, KOHCYJIBTAIMHU IO JUCIUILTUHE 4 4
KOHTaKTHas paboTa Ha mpomexyTouyHoM KoHTpose (KPA) 2 2
2. CamocTrosiTesabHas padora (CPC) 69 69
pedepat/scce (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 sk3aMeHy (KOHTPOJIb) o4 o4

B kauecTtBe TCKYIICTO KOHTPOJIA IMPLIIOAaBaATCIIEM IIPEAYCMOTPCHBI KOHTPOJIBHBIC pa6OTLI niIn

YCTHBIﬁ KOHTpOJ'ILHHﬁ OIIpOC 110 TEMaM pPa3aCIOB.




JJ1s1 CTY/IeHTOB 3204HOI0 00y4eHus!

TpynoémkocThb B yac

Bup yueOHoii padoTbl Bcero B 1.4. mo cemecrpam

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 THMa (JI) 6 6

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

naboparopusie padboTs (JIP) 6 6
1.2.BHeayauTOpHAasi, B TOM 4HcCJe 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

pedepar/acce (MMOAroTOBKA)

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. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Taonuya 4 -Coodepirwcanue oucyuniunsl, CmpyKmypupoGanHoe no memam 0 CmyoO0eHmoe 04H020 00yyeHus

Bunel yueonoi padoTsl

Ilnanupyemsle
KonrakTHas
(KOHTPOJIHPY€EMbIE) T - HaumenoBanme Peanmzanms HaumenoBanme
)
Pe3yJIbTaThI z E o HCIO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
OCBOCHMS: - 9 E o | = D) 52 g p— AKTHUBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
anMeHOBpPaHUe pa3/iesioB, TeM ®| Z 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 OcHOBHBIC IOHATHS U 3aKOHBI XUMUH
[Ipopabotka sexmii 1 JeKIUA-00bICHEHUE C
Tema 1.1 Brenenune. OCHOBHBIC OHATHSA 05 15 OCHOBHOI1 JINTEPATypbl | YAaCTHYHBIM
¥ 3aKOHBI XUMHUH ’ ’ [6.1.1] ct. 17-46 npHBiedeHHeM GOopMBbI
TIUCKYCCHH, GeceTbl
BrInmosiHeHe ONBITOB B
MaJIbIX rpynmax (2-3
JlaGopaTopHas padora mo teme Ne 1.1 HenoBeKa).
N noaroroBka k JIP KomnnexktuBHo-
OIIK-5 Omnpenenenre SKBUBAIIEHTHOW MaCChI 1 0,5
HOMK-S5.1 [6.3.1] ctp. 18-19 rpyImnoBoe 00CyXIeHne
e MeTaua pe3ynbTaToB
HOHK-SZ TIPOBEICHHBIX ONBITOB.
odopmieHne oTIeTOB 3ammra maboparop-
TI0 pe3ynbTaTam HBIX paboT.
naboparopHoi paboTte -
o Teme Ne 1.1 Caaya oT4eToOB. 1 9 6.3 f] P 18 1pg Konnexrusro
. .3.1] ep.18-19,
IIpoBepka nomalHuX 3aiaHui B rpymmoBoe o6cyxeHue
bIIOJTHEHNEC pelieHus 3a1ad.
JOMAIIIHUX 3aJaHui
[6.3.1] ctp.12-17
Hroro no 1 pazneny 0,5 2 4
OIIK-5 Pa3nen 2 JneMeHTH XUMHYECKOW TEPMOTUHAMUKH.




Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) 6 ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
abora =
pe3yJabTaThbl P = E o HCIO0JIb3yeMbIX B paMKax pa3pabdoTaHHOrO
OCBOCHMS: H © E u|l B ol 3 & AKTHBHBIX H IpakTuyeckoi DJIEeKTPOHHOT0
anMEeHOBpPaHHeE pPa3aesioB, TEM ] ] S| = o
ko1 YK; OIK; K P PaleiIos, | 5 F § 5| g e ) Bux CPC MHTEPAKTHBHBIX HOJTrOTOBKH Kypca
s | 5% -
M MHAUKATOPBI = = E E S5 = ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5| @ el 9 & ,12 13 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMIeTeHIHii = g & é‘ SO &
HOIIK-5.1 Tema 2.1 IlepBbiii 3aK0H TpopaGoTka NeKiwii JeKIUA-00bICHEHUE C
HOTIK-5.2 TEPMOJMHAMHKH. TEPMOUHAMIIECKHE 1 ) OCHOBHOI! TuTepatyper | 1ACTHIHBIM
IIPUBJIICYCHUECM (DOPMBI
¢yakonn. Tepmoxumus.. 3akoH [ecca [6.1.1] ct. 221-238; P bop
ICKyccuH, Oecembl
U CJIEACTBUSA U3 HETO. [6.1.2] cr.115-122
Tema 2.2 BTopoil u TpeTuil 3aKOHbI IIpopaboTka neKkuit 1 | JeKuus-oObsICHEHHE C
TepMoiuHaMUKU. CaMOTPOU3BOJIbHBIE U OCHOBHOM JIUTEPATYphl | YaCTHYIHBIM
HE CaMOIIPOU3BOJIbLHBIC IIPOIIECCHI. 1 2 [6,1_1] cT. 238-246; MpHUBJICYCHUEM (HOPMBI
Oueprust [u66ca.  Kpurepuu [6.1.2] cr.122-147 JIMCKYCCHH, Gece bl
CaMOTIPOU3BOJILHOCTH XUMHUUECKHUX
peakiuii.
BEINoIHEHHE OTIBITOB B
MaJIBIX Tpymmax (2-3
JlabopaTopHasi padora mo teme Ne 2.1 qenoBexa)
noaroroska k JIP :
OrnpeneneHye TEIIOTHl PACTBOPEHUS U 2 2 (632] 40-42 KonnextruBHO-
.3.2] ctp. 40-
TEIUIOTHI THApaTaluu IpYNIoBoe 00CyXkIeHIE
pEe3yNbTaTOB
TMPOBEJACHHLIX OILITOB.
Oq)OpMJIeHI/Ie OTYETOB SamHTa na60paTop-
0 pe3yibTaTam HBIX paGoT.
o Teme Ne 2.1 Craua 0T4ETOB. 71ab0paTopHbIX paboT KoJIeKTHBHO-
KoHTposnbHbIif o11poc (KOHTpOIBHAS 3 4 [6.3.2] cTp.40-42, IPYIOBOE 06CYIKIEHHE
pabota) MIOATOTOBKA K OIIPOCY pelIeHns 3aad.
[6.3.2] (KP [6.3.9]
ctp.3-9)
Hroro no 2 paspeny 2 5 10
OIIK-5 Paznen 3 Kuneruka XUMUUECKHX [IPOLIECCOB
HNOIIK-5.1 Tema 3.1 CKopoCTh XUMHUYECKHX 5 ) I[IpopaboTka mekiuit 1 | JEKIHUA-00BACHEHHE ¢
HOIIK-5.2 peakuuii. BausiHue paznuyHbIx OCHOBHOI1 TuTepaTypsl | YaCTHIHBIM
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
s
pe3yJbTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOTO
OCBOEHHSI: HaHMenoBbaHEe DASNETOB. TeM D) 2 o E D) E R I AKTHBHBIX H IIpakru4eckoii DJIEKTPOHHOI 0
ko YK; OIIK; IIK P pasa i o E_ =g F g E’ G‘ a HMHTEPAKTHBHBIX IOArOTOBKH Kypca
= = ®| =
W HHANKATOPBI = i 2 =E| 3 E ?3 oﬁpaaonaTeﬂml{;ﬂx (pr}loeMKolcaTL B (pr}loeMK(])jTL B
IOCTHKEHHUS % S § § E § = =~ TEXHOJIOT Ml gacax) gacax)
KOMIETeH i S SR E8C=
(hakTOpPOB Ha CKOPOCTh XUMHUYIECKOH [6.1.1] cr. 247-263; HpPUBIIEYEHHEM (OPMBI
peakiiu. DIIeMEHThI KaTajIu3a. [6.1.2] c1.166-203 TUCKyCCHH, Oecebl
XHUMHUYECKOE PAaBHOBECHE.
JlaboparTopHasi pabora mo teme Ne 3.1 BrInoNHeHNE OIBITOB B
1) BinsiHue KOHIIEHTPAIMU Ha CKOPOCTh MabIX rpymax (2-3
XUMHYECKON peaKIim 4eII0BEKa).
2) BausiHyE BETMYMHb] TOBEPXHOCTH Komnexruero-
rpymmnoBoe 00CyXaeHne
pa3IeiIa pearupyIomuix BEHICCTB Ha noaroroska k JIP pe3yJIbTaToOB
CKOpPOCTb T€TEPOT€HHBIX PEAKIUN 2 2 IIPOBEICHHEIX OILITOB
[6.3.3] ctp. 33-37 p .
3) XuMudeckoe paBHOBECHE U €ro
CMeIlleHHue
4) 'oMOTeHHBIN U reTepOreHHBIN
KaTaJn3
odopMIIeHE OTYETOB 3aruTa 1aboparop-
TI0 pe3yibTaram HBIX Pabor.
no Teme Ne 3.1 Craua oT4eTOB. 71a6opaTOPHBIX PaboT KOIUIeKTHBHO-
KonTtpomsHbIit onipoc (KOHTpOJIEHAS 3 4 [6.3.3] cTp.33-37, IpyTIoBoe 06CyskIeH e
pabora) MIOATOTOBKA K OIIPOCY peLIeHus 3aa4.
[6.3.3] (KP [6.3.9]
ctp.10-18)
Hroro no 3 pazaeny 2 5 8
Pa3nen 4 PacTBOpEI 2JIEKTPOIIUTOB
- ITpopaboTKa NeKIHi 1 JIEKIUA-00BSICHEHUE C
OIIK-5 Tema 4.1 [lucniepcHbIe CHCTEMBI. Pop .
NOIIK-5.1 OCHOBHOM JIUTEPATYPBI YaCTUIHBIM
PacTBOpHI HEITEKTPOIUTOB. 3aKOHBI
UOIIK-5.2 1 2 [6.1.1] cr.285-31) TpHUBJIeYeHHEM (OPMBI
Paynsa. Ocmoc 1 ocMOTHYECKOE JHCKYCCHH, GecelsI
,
JlaBJICHNE
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
s
pe3yJbTaThl = e HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOTO
= < -
OCBOEHUS: H o E u|l B ol 3 & AKTUBHBIX U IIpakTuyeckoit DJIEKTPOHHOT' 0
auMEHOBPaHHeE Pa3ieioB, TeEM s ] S| = o
ko1 YK; OIK; K P PaleiIos, | 5 F § 5| g e ) Bux CPC MHTEPAKTHBHBIX HOJTrOTOBKH Kypca
- |5 & -
W HHANKATOPBI = = E £ E| 5 = ?3 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
g | & ERl S8 12 13 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTr Ui gacax) gacax)
- [=Ta-- Q o
KOMIIeTeHI Ui = l% &l g8
Tema 4.2 PacTBOpBI 2IEKTPOIUTOB. TEKIUA-00bACHEHHE C
DNEeKTPOIUTHYECKAS JUCCOITUAITHS. 0 5 . JaCTUHBIM
0pPaooTKa JICKIIUU U
CuIbHbIE U Cc1a0ble AJIEKTPOJIHTHI. popabol TIPHBIICHCHHEM POPMEI
P 2 2 OCHOBHOM JNUTEpaTypBI JCKYCCHH, GeceIbl
€aKIMs Cpelbl B BOJHBIX PacTBOpax
(pH)”HO p i oa ;1 i p ac P ona [6.1.1] cr.318-336
. MlonHble paBHOBeCHS B pacTBOpax
JIEKTPOJIUTOB
JlaGopaTopHasi paboTa no Teme Ne 4.2 BBINOTHEHHE OTBITOB B
1) DneKTponuTHYECKask AUCCOLUALII MaJbIX rpymmax (2-3
BOJIBL. 3HAKOMCTBO C MHIUKATOPAMH. 4eII0BEKa).
noAaroroska k JIP KoOJJIeKTHBHO-
2)Peakiun 0OMeHa B pacTBOpax 2 2
AIIEKTDONITOR [6.3.4] cr. 26-30 IPYIIIOBOE 0OCYXKICHIE
3 P . pe3ynbTaToB
) HHpOHH?’ coen TMPOBEACHHLIX OIIBITOB.
o(opMIIeHHE 0TYETOB 3amura maboparop-
TI0 pe3ysbTaTaM HBIX PaboT.
mo Teme Ne 4.2 Crada oTYETOB. 1a6OpaTOPHBIX PaboT KOMICKTHBHO-
KoHTponbHbIi 01poC (KOHTPOJIbHASL 3 4 [6.3.4] cr. 26-30; TPYIIOBOE 0GCYsKICHHE
pabota) TIO/IrOTOBKA K OHpPOCY peLIeHus 3a1ad.
[6.3.4]
(KP [6.3.10] cr.4-14)
Hroro no 4 pasneny 3 5 10
Pa3gen S OxucnuTenbHO-BOCCTAHOBUTEIIBHBIE PEAKITNN
OIIK-5 =
HOMK-5.1 Tema 5.1 [ToHATHSA: OKUCIIUTEND U IIpopaboTka JTeKuuii i JIEKINA-00BACHEHHE C
VIOIIK 5'2 BoccTaHoButenb. Knaccudpukanus OBP. OCHOBHOIT THTEPATYPBI YaCTUYHBIM
> CocraBneHre ypaBHEHUI peakuuil u 1 1 [6.1.1] cr. 373-395; TpHBIIeYeHIEM (HOPMBI
METOJIbI 110100pa K03 PUIMEHTOB. [6.1.2] c1.251-259 JUCKYCCHH, Oecebl
JlaGopaTopHasi pabora mo teme Ne 5.1 2 2 noaroroska x JIP BrInojiHEHKHE OIBITOB B
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Bunel yueonoi padoTsl

Tlxanupyembie KonrakTHas
(KOHTpoOJIMpYyeMbIe) e = o HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJabTaThbl 3 = E o HCIOJIb3yeMBbIX B paMKax 5 pa3padoTaHHOIO
O0CBOCHUS: HauMeHoBpaHIE pa3IeIos, TeM D) E 2 E D) E E ?1 Bun CEC AKTUBHBIX U IIpakTuyeckoit DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK o s = | 2 |85 ) HHTEPAKTUBHBIX IOAT0TOBKH Kypca
H MHAHKATOPbI = g E E E § & ?3 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é" § = = § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMIIeTeH Ui S SR E8C=
1) MexmonexynspHbIe, [6.3.5] ctp. 31-35 MaJibiX Tpymmax (2-3
BHyTpuMoJeKysipasie OBP, peakiu 4e/I0BEKa).
JUCTIPONIOPIIMOHUPOBAHUS U E)O;r?:é:::l;%-cymaeﬂne
KOHIIPOIOPIIHOHUPOBAHUS.
OKHCIUTENBbHO-BOCCTAaHOBUTENIbHAS i;iﬁ;ifg:x OHLITOB
JIBOHCTBEHHOCTH BEIIECTB.
2) Bausuue pH cpensl Ha
OKHCIIUTEIbHbIE CBOMCTBA BEIIECTB.
o(opMIIeHHE 0TYETOB 3amuTa 1aboparop-
mo TeMe Ne 5.1 Cnaua oT4eTOB. no JIP [6.3.5] cr. 31-35; | HpIX paGoT.
KoHTponbHSIiH o11poc (KOHTPOIBHAS 2 3 HOJTOTOBKA K OIPOCY KOJIeKTHBHO-
pabota) [6.3.5] (KP [6.3.11] IPYIIOBOE 00CYKICHNE
cr.3-17) pelIeHNs 3a/1a4.
Hroro no 5 pazneny 1 4 6
Pa3gen 6 DnexTpoxumusi.
Tema 6.1 DneKkTpoIHBINA MOTEHIIUAN. Psif JIEKIHA-00BACHEHHE C
HalpsiKeHU MeTasuioB. BiusHue YaCTUYHBIM
BHEIIHUX (DAKTOPOB HA BEJIHYUHY TpopaGorka ekt 1 | ppugevennem Gpopmbl
3JIEKTPOAHOI0 NOTEHIMANA. Y paBHEHHE 2 2 OCHOBHOM JIUTEPATypPBI JIUCKYyCCUH, Oecebl
OIIK-5 Hepacra. [6.1.2] cr.260-284,
HOIIK-5.1 XUMHUUYEeCKHEe UCTOUHUKH TOKA. ¢1.300-309
MOIIK-5.2 lanbBaHMYECKHE DIIEMEHTEI,
AKKYMYJISITOPBI, TOIUTMBHBIE 3JIEMEHTHI.
Tema 6.2 Dnextponus . [lomspuzanus u JeKIUsI-00BICHEHHE C
MepPEHATPSHKEHNE DIIEKTPOTHBIX IIpopaGorka nexumii 1 YaCTUYHBIM
po1eccoB. AHOTHO-PACTBOPHUMBIE U 1 2 OCHOBHOM JIUTEPaTypbI npuBIeueHHEM GOPMBI
HWHEPTHBIC DJICKTPOABI. 3HeKTpOHH3 [612] cT.278-291 JIACKYCCHUH, 6ece;[],1
BOJIHBIX PACTBOPOB M PACILIABOB.
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
)
pe3yabTaThl E E o HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTam-loro
OCBOEHUS: H © E u|l B ol 3 & AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT 0
anMEeHOBpPaHHeE pPa3aesioB, TEM s ] S| = o
xox YK; OIIK; MK p pasn > ¥ | & & § 5| g E‘ a Bun CPC HHTEPAKTHBHBIX HOJrOTOBKH Kypca
- |5 & G
H HHIHKATOPBI = = E £ E| 5 & ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
2 | = EE|l 8¢ .12 13 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMIeTeHIHii = s é‘ 5| © =
Hanpsoxenue pa3noskeHust. 3aKOHBI
®Dapages.
JlaGopaTopHas padora no teme Ne 6.1 Brimosmenue onbitos B
K SC Manbix rpymmax (2-3
3MepeHue rajJbBaHUYECKOTO
p moaroToBka k JIP HenoBeKa).
JJIeMEHTa 1 1 KosutextreHO-
[6.3.6] c1p. 36-43 .
2)DnekTpoXuMHUYecKast aKTUBHOCTh TPYNIIOBOE OOCYKIECHUE
pe3ynbTaToB
METaJIIOB
IIPOBCICHHBIX ONBITOB.
BrimonHeHne OIBITOB B
JlaGopaTopnasi padoTa o Teme Ne 6.2 MaJbIX rpymmax (2-3
1)D71eKTpON3 ¢ paCTBOPUMBIM AHOIOM noarotoska k JIP HeTIOBEKa).
2 1 KonnexrusHo-
2)DNeKTpOoSIn3 C HEPACTBOPUMBIM [6.3.6] cTp.43-48
IPYIIOBOE 00CYXKICHUE
aHOIOM pe3yabTaToB
TNPOBEJACHHLIX OIILITOB.
mo Teme Ne 6.1 u 6.2 Cgaua oTUETOB. OdopmiteHne 0TIETOB 3ammra maboparop-
KOHTpONbHBI 0IPOC (KOHTPOIbLHAS no JIP [6.3.6] cTp. 36- | ppix paGor.
paGota) 2 4 48; moaAroToBKa K KoOLIeKTHBHO-
ompocy [6.3.6] (KP IPYIIOBOE 00CYXKICHUE
[6.3.11] ct.3-17) pelenns 3a1ad.
Hroro no 6 pasneny 3 5 10
Pasnen 7 Koppo3us u 3a1iuTa METAJIOB OT KOPPO3UU
Tema 7.1 . Koppo3zust. OcHOBHBIE BHIBI [IpopaboTka NeKiuii 1 JIeKUUsI-00BbSICHEHHE C
OIIK-5 Koppo3uu. Tunsl KOPPO3UOHHBIX OCHOBHOM JTUTEPATypHI YaCTUYHBIM
HOIK-5.1 paspyuenuii. XuMudeckas KOppo3us. [6.1.2] cr. 310-327 TpUBIeYeHIEM GOPMBI
MOIIK-5.2 DIIEKTPOXUMHUYECKAsT KOPPO3HS. JMCKYCCHH, Gece bl
Kopposust ¢ BoiopoiHOM 1 KUCIOPOAHON
nenongpusanueil. TepMoanHaMUIecKre 1 2
1 KHHETHYECKHE aCTIEKTHl KOPPO3UH.
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
T - HanmeHnoBanue Peanm3zanmus HanmenoBanue
g HCIO0JIb3yeMBIX B paMKax pa3paGoTaHHOTO
Lo o
. E u|l B ol 3 & AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOI 0
HanmeHoBpaHue pa3jeioB, TeM < E S| 2 S| = . Buxg CPC
5 278 7% 8§ 3) HHTEPAKTHBHBIX MOArOTOBKH Kypca
-~ o o -
= g E S E| 5 = ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
2 | = EE|l 8¢ .12 13 14
2 |3 § ZEl 2 TeXHO.I0T Hii yacax) 4acax)
= S o &8 O &
= =
BrusiHue BHeIHUX (akTopoB Ha
3aKOHOMEPHOCTH KOPPO3HOHHBIX
MIPOIIECCOB.
Tema 7.2. MeToApbI 3aIIUTE METAJIOB OT IIpopaboTka nekuuii u JEKLHA-00BbACHEHHE C
KOppo3uu. JlernpoBaHue, 3allUTHbIE OCHOBHOM IHTEPaTypbl JaCTHIHBIM
HOKPBITHUSL, SIEKTPOXUMHIECKHE METOIBI [6.1.2] cr. 327-340 TIPHBIIEICHAEM POPMET
(poTexTOpHAasA, aHOAHAS M KaTOIHAs 1 ) ACKyCCHH, beceint
3aImTa), ociadacHue CBOHCTB
KOPPO3HOHHOM CpeJbl, HHTUOUTOPBI,
panuoHaIbHOE KOHCTPYHPOBAHHE.
JlabopaTopHasi padora mo teme Ne 7.1 noAaroroska k JIP Beimonnenue onsIToB B
DBiusaue pH cpeasl Ha  CKOpOCTh [6.3.7] cT. 39-40; MaIbIX rpynnax (2-3
KOppO3UH Brinonuenue J3 [6.3.7] ;eHOBeKa)'
OJIJICKTUBHO-
2) BiusiHue akTMBaTOPOB (MOHOB XJIOpa, 1 2 cr. 30-38
IPYIIOBOE 00CYXKICHUE
NHz,) Ha ckopocTh KOppO3UH DE3YIBTATOR
3) BimsiHue nepeHanpspKeHUsT BOIOPoaa IPOBE/IEHHBIX OIIBITOB.
Ha CKOPOCTh KOPPO3HUHU
J1a6 opaTopHasi p a60Ta mo Teme Ne 7.2 noaroroBska x JIP BerimmosiHeHIE OIIBITOB B
S 1 2 [6.3.7] cTp. 40-41; MaJbIX rpymmax (2-3
1) AHOIHBIC ¥ KaTO/IHBIC 3aIIUTHBIE yenoBeKa)
Boemonnenue /13 [6.3.7] :
MOKPBITUST METAJIJIOB or. 30-38 KouuextueHO-
2) DNEeKTPOXUMHUYECKHE METO IbI 3aIIUTHI TPYNIOBOE 00CYHIEHHE
C3yJIbTAaTOB
METaJUIOB OT KOPPO3UH pesy.
TMPOBECACHHBIX OIIBITOB.
mo Teme Ne 7.1 m 7.2 Cgada oT4eTOB Ogopmrerme orieros 3amura 1aboparop-
SRR ‘ 3 3 mo JIP [6.3.7] e7. 39-41; | wix paGor.
KonTtpombHbIit onipoc (KOHTpOJIbHAS m
6 ) OArO0TOBKA K OIIPOCY KosiekTuBHO-
abora
p [6.3.7] (KP [6.3.11] IPYIIIOBOE 00CYkKIEHHE
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Bunel yueonoi padoTsl

IInanupyemsie K
OHTAKTHAS
(KOHTpoOJIMpYyeMbIe) e = o HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
OCBOEHUS: o E u|l B ol 3 & AKTUBHBIX U IIpakTuyeckoit DJIEKTPOHHOT' 0
xo1 YK OIIK; [K HanmeHnoBpaHue pa3jgesoB, TeM ?i 2 s § ?, E E G. Bug CPC MHTEPAKTHBHBIX TR xypea
M HHIHKATOPBI = E é 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 =
cr.3-17) pelieHus 3a1a4.
Hroro no 6 pasneny 2 5 11
Pasnen 8 Teopus crpoenus atomoB. [lepuoanueckuii 3aKoH.
XuMH4eckasi CBA3b
Tema 8.1. CrpoeHue aToma. [IpopaboTka JieKIuii 1 JIEKIUS-00BSICHEHHUE C
KBaHTOBO-MeXaHHYECKOE 00BsICHEHHE OCHOBHOW JIUTEPATYPbI 9aCTHYHBIM
cTpoeHust aroMa. BosHOBast hyHKIus, [6.1.2] cr. 17-31; HpUBICYEHHEM (GOPMBI
ypaBHeHue HIpenunrepa. Ksanrossie [6.1.3] ct. 10-40 JMCKyccHH, Oecebl
qucia. Pacnipenenenue 31eKTPOHOB B
aTOMaXx JIEMEHTOB 10 YHEPTeTHIECKUM
YPOBHSIM U 1OtypoBHsIM. [IpaBnia
Xynaa u KneukoBckoro. DHeprust
HMOHU3AIUH, YJHEPTHUS CPOJICTBA U 2 3
OIIK-5 3JIEKTPOOTPHULIATEIEHOCT aTOMOB.
HMOIIK-5.1 IMepuoanueckwuii 3axon JI.1.
HOIIK-5.2 Meneneena. [Tepuoanueckas
cucTeMa 3JIE€MEHTOB U €€ CBSI3b CO
CTPOEHHMEM aTOMA. M3menenue
CBOMCTB 3JIEMEHTOB B IEPHUOUUECKON
cucTeMme.
JlaGopaTopnasi pabora Ne 8.1 Pemenue Bemosere . Couectioe rpynmosoe
1,5 3 JIOMAILHUX 3aJaHui o0Cy)XIIeHHe peleHns
3a/1a4 10 CTPOCHHUIO aToMa [(63.8] c1p. 6-34 sanau
Tema 8.2. Xumuueckas cBsi3b. TpopaGoTka fexiii 1 JeKUHS-00BICHEHHE C
IIpupoaa XuMHYECKOH CBSI3H, YCIOBUE U 1,5 4 OCHOBHOI{ JIHTEPATYPHI HaCTUIHBIM

CII0COOBI €€ BO3HUKHOBeHHUS. OCHOBHEIE
THIIBI XMMHWYECKOM CBA3HM. MeTtaminyec-

[6.1.3] cr.42-93

MpUBIICYCHHEM (DOPMBI
JCKyccuu, 6ecenpl
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Bunel yueonoi padoTsl
Ilnanupyemble K
OHTAKTHAS
(KOHTpoOJIMpYyeMbIe) e = o HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl N E E o HCIIOJBb3YEeMBbIX B pPaMKax 5 paspaﬁoTam-loro
OCBOEHMSI: HaumeHoBpanme pazienos, Tem D) E 9 E g E E ?1 Bux CPC AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
koa YK; OIIK; IIK ? AR AR HHTEPAKTHBHBIX MOArOTOBKH Kypca
U HHAHKATOPBI = E E E E § = ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § = = § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMIeTeHIHii = s é‘ 5| © =
Kasg cBs3b. MonHas cBsa3b. KoBamenTHas
CBs13b. MeTo/1 BaJICHTHBIX CBS3EH.
OOMEHHBIN 1 JTOHOPHO-aKLIENTOPHBIH
MEXaHH3Mbl €€ BOBHUKHOBCHUSI. CHOCO6I)I
MepEKPhIBAHMS DJICKTPOHHBIX 00JIaKOB
(aToMHBIX OopOuTanei). G U T-CBSI3M.
OpuHapHBIE U KpaTHBIE CBA3U. [lepexpsl-
BaHUE AJIEKTPOHHBIX 00JIAKOB M IIPOYHOCTH
cBs3u. Teopust rubpuamsanmu. Teopus
OTTAJIKMBAHUS JIOKAIN30BAaHHBIX 3JICKT-
POHHBIX Tap. HampaBneHHOCTH XHM.
CBSI3U M TEOMETpHs MOJIeKy. [{nnHa,
yTOI M SHeprus cBsi3u. [lomspHOCTh
CBS3U U MOJIIPHOCTD MOJIEKYJI.
JII/IHOHI)HI)IG MOMCECHTBI.
JladopaTopHasi pabora Ne 8.2 Pemenue Beimoerne . Commectroe rpynmosoe
. 1,5 JIOMaITHUX 3a1aHuH 00CYXICHHUE PEIICHUS
3a7a4 10 XUMUYECKOH CBA3U [6.3.12] crp. 6-34 sanau
Hroro no 8 pasgeny 35| 3 10
HUTOTI'O 3A CEMECTP 17 | 34 69
YK3AMEH 54 Pabora ¢ KOHCTIEKTOM
JICKLHH 1 y4eOHBIM
MaTepUuaioM. Cocrasie-
HHEC IJIaHA U TE3HMCOB
OTBE€TA Ha TCOPETUIEC-
KH€ BOIIPOCHI.
HUTOTI'O no gucuunjinxe 17 | 34 123
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Taonuya 4 -Coodepirwcanue Oucyuniunsl, CMPyKmypupo6anHoe no memam 0711 Cmy0eHmaoe 3a04H020 00yyeHus

Bunel yueonoi padoTsl

IInanupyemsle K
OHTAKTHAS
(KOHTpoOJIHpYyeMbIe) e z a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI 3 = e, HCIOJIb3YeMBbIX B paMKax 5 pa3padoTaHHOTO
0CBOEHUS: HauvenoBpate pasaenon, em ) E > E D) E E ?1 Bun CEC AKTUBHBIX U IIpakTuyeckoit DJIEKTPOHHOT' 0
ko YK; OIIK; ITK = s = | 2 = S50 MHTEPAKTHBHBIX TMOATOTOBKH Kypca
M MHAUKATOPBI = = E g E § = 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JOCTHKEHUSI g §§ E g 2 l§ = Te)mo.norlzlﬁl2 Jacax) qacax)“
KOMIIeTeHIU i = l% 2 E‘ 8| O =
1 CEMECTP
Pa3znen 1 OcHOBHBIC IOHATHS U 3aKOHBI XUMUH
OIK-5 [Ipopabotka sexmii 1
HOIIK-5.1 Tema 1.1 Beenenune. OCHOBHBIE TOHATHSA .
MOIIK-5.2 T 0,25 6 OCHOBHO JIUTEPATypHI
[6.1.1] cr. 17-46
Hroro no 1 pazmery 0,25 6
Pazgen 2 DneMeHTH XUMHUUECKOH TepMOTUHAMUKI.
Tema 2.1 IlepBblil 3aK0H TIpopaboTKa TeKuuii n
TepMOAWHAMHUKH. TepMOIHHAMUYECKUEC 0.4 10 OCHOBHOM JIUTEPATYPHI
¢yakuun. Tepmoxumus. 3akoH ['ecca ' [6.1.1] ct. 221-238;
OIIK-5 CJIEJICTBUSI U3 HETO. [6.1.2] cr.115-122
HOIIK-5.1
HOTIK-5.2 Tema 2.2 Bropoii i TpeTuil 3aKOHBI
TepMoIuHaMUKH. CaMOTIPOU3BOJIbHBIE U
HE CaMOIIPOU3BOJIBHBIE MPOIIECCHI.
Oneprust ['m66ca.  Kpurepun 0,4 10
CaMOIPOU3BOIHLHOCTH XHMUIECKHAX
peakuui.
Hroro no 2 pa3neny 0,8 20
OITK-5 Pasnen 3 Kuneruka XUMHUUYECKHX [IPOLIECCOB
HOIIK-5.1 Tema 3.1 CKOpPOCTb XUMUYECKUX [IpopaboTka JieKuuii n
NOIIK-5.2 peakuuii. Biusinue pa3inuHbIxX 0,75 12 OCHOBHOM JMTEpaTyphl

(hakTOpOB HA CKOPOCTh XUMHUUECKON

[6.1.1] cr.247-263;
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Bunel yueonoi padoTsl

Tlxanupyembie KonrakTHas
(KOHTpoOJIMpYyeMbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl 3 3 = £ g HCIOJIb3yeMBbIX B paMKax 5 pa3paGoTaHHOTO
OCBOEHMSI: HaumeHoBpanme pazienos, Tem D) E g E 3 E E = Bux CPC AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK o s = | 2 |85 ) HHTEPAKTUBHBIX IOAT0TOBKH Kypca
W HHANKATOPBI = = E E E § = 6 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é" § = = § l§ = Te)mo.norlz[p“ll2 Jacax) qacax)“
KOMIIeTeH Ui S SR E8C=
peakuuu. DIEeMEHThI KaTanu3a. [6.1.2] cr.166-203
XuMuueckoe paBHOBECHE.
JlabopaTopHasi pabora mo teme Ne 3.1
1) XumMudeckoe paBHOBECHE U €TO
CMEIIECHUE 1 3 moaroToBKka K JIP
2) 'OMOTeHHBII U TeTepOreHHbIN [6.3.3] ctp. 33-37
KaTaJn3
Hroro no 3 pasngeny 0,75 1 15
Pa3nen 4 PacTBOpEI 2JIEKTPOIIUTOB
Tema 4.1 [luciepcHbie CUCTEMBI. Hpopa60vT ka JIeKIHH 1
OCHOBHOMU JIMTEPATYPHI
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. HpOpaGOVT K@ JICKHHH 1
NOIIK-5.2 Peaxiust cpesipl B BOJHBIX pacTBOpax 05 ) OSHOBHOM HHTEPATYPEL
[6.1.1] cr.318-336
(pH). NoHHbIe paBHOBECHS B pacTBOpax
AIIEKTPOJINTOB
JladopaTopHasi pa6oTa nmo Teme Ne 4.2
1) DnexkTpoauTHyecKas JUCCOLUALUS HoAroToBKa K JIP
BOJIbl. 3HAKOMCTBO C UHJUKATOPAMHU. 1 4 [6.3.4] c1. 26-30
2)Peakunu oOMeHa B pacTBoOpax
JIEKTPOIUTOB
Hroro no 4 pasneny 1 1 20
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) 6 ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
abora =
pe3yabTaThl P E E HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTam-loro
= < o
OCBOCHMSL: 7 & E ol 2 ol 5 2 g AKTHBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
anMEeHOBpPaHHeE pPa3aesioB, TEM ] ] S| = o
xox YK; OIIK; MK p pasn > ¥ | & & § 5| g E‘ a Bun CPC HHTEPAKTHBHBIX HOJrOTOBKH Kypca
- |5 & G
M MHAUKATOPBI = = E E S5 = 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5| EE|l 2o ,12 13 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTr Ui 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 reKiui u
e BOCCTaHOBHTEb. THUITHUHbBIC OCHOBHOM JMTEpaTyphl
HOIIK-5.2 0.4 7 pap
OKHUCJIMUTEIN U BOCCTAHOBUTEIH. ' [6.1.1] cr. 373-395;
CocraBieHne ypaBHEHUI peakuuii u [6.1.2] c1.251-259
METOJIBI TOI00pa KO3 PHUIUCHTOR.
JlabopaTopHasi padora mo teme Ne 5.1
1) MexMonexynspHbIe,
BHyTpuMoJieKysipasie OBP, peakuun
JUCTIPOTIOPIIMOHUPOBAHUS U
p p p noaroroska k JIP
KOHIIPOITOPIIHOHHUPOBAHUSI. 1 3
[6.3.5] c1p. 31-35
OKHCIUTENTFHO-BOCCTAHOBUTEIIEHAS
JIBOMCTBEHHOCTD BEIIICCTB.
2) Bausuue pH cpensr Ha
OKHUCJIMTETIbHBIE CBOMICTBA BEIIIECTB.
Hroro no S pazgeny 0,4 1 10
Pasnen 6 Dnextpoxumusi.
Tema 6.1 DneKTpoJHBINH TOTEHLUAI.
SBnenue ancopOMK U IBOMHOIM
OITK-5 JNEKTPUUYECKUH CiI0H. Psin HanpspxeHUH TpopaGoTka sexiuii
MOMK-5.1 MeTaioB. BinsiHue BHENTHUX (aKTOPOB 05 . OCHOBHOH THTEpATYpEL
Ha BEJIMYUHY AJIEKTPOJTHOTO .
HOIIK-5.2 y pox [6.1.2] ct.260-284,
noreHuuana. Ypasaenue HepHera.
¢1.300-309
XUMUYECKHE NCTOTHUKH TOKA.
lanpBaHUYECKHE DIIEMEHTHI,
AKKYMYJISITOPBI, TOTUTMBHBIC 3JICMCHTHI.
Tema 6.2 Dnexrponus . [Tonspuzanust u 0,5 11 IIpopaboTka nekuuii 1

20




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

HanMenonpaHne pa3aesioB, 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. AHOTHO-PACTBOPUMBIE U
WHEPTHBIE JIEKTPOABI. DIEKTPOIHU3
BOJHBIX PACTBOPOB U PACILJIABOB.
HanpsbxeHue paznoxkenus. 3aKOHbI
®Dapajes.

OCHOBHOM JUTEpaTyphl
[6.1.2] c1.278-291

JlabopaTopHasi padora mo teme Ne 6.1
1)Uzmepenune D/1C ranpBaHIIECKOTO
JJIeMeHTa

0,5

moaroToBKa K JIP
[6.3.6] cTp. 36-43

JlabopaTopHast paboTa no Teme Ne 6.2
1)DnekTposu3 ¢ paCTBOPUMBIM aHOJIOM
2)DNEeKTPOIN3 C HEPACTBOPHUMBIM
aHO/IOM

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 1 3amuyTa METAIJIOB 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 BHeIIHUX (haKTOPOB Ha
3aKOHOMEPHOCTH KOPPO3HOHHBIX
MPOLIECCOB.

0,5

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

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

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

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOTO
OCBOEHUS: o E u|l B ol 3 & AKTUBHBIX U IIpakTuyeckoit DJIEKTPOHHOT' 0
xo1 YK OIIK; [K HanmeHnoBpaHue pa3jgesoB, TeM ?i 2 s § ?, E E G. Bug CPC MHTEPAKTHBHBIX TR xypea
W HHANKATOPBI = E é £ E § & ?3 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 =
(mpoTekTopHas, aHOIAHAS M KaTOXHAs
3ammTa), ocnabueHne CBOHCTB 0.5 8
KOPPO3HOHHOM CpeJbl, HHTUOUTOPBI,
panroHaIbHOE KOHCTPYUPOBaHHE.
JlaboparopHnas pagora nmo teme Ne 7.1 noAroroeka k JIP
1)Bnusune pH cpeasl Ha CKOPOCTH [6.3.7] cT. 39-40;
KOppo3uu Bemonunenue 13 [6.3.7]
2) BinsiHne akTHBaTOPOB (MOHOB XJIOPA, 05 2 cr. 30-38
NH3,) Ha ckopoCTH KOppO3UH
3) BausHue nepeHanpsHKeHUs BOIOPOIa
Ha CKOPOCTh KOPPO3HUHU
JladopaTopHasi pa6oTa mo Teme Ne 7.2 noaroroska k JIP
1) AHOJIHBIE U KATO/HBIE 3AIUTHBIE 1 2 [6.3.7] cTp. 40-41;
TIOKPBITHS METAILIOB Bemomnuenne /I3 [6.3.7]
2) DNEeKTPOXUMHUYECKHAE METOBI 3aIUThI cr. 30-38
METAJUIOB OT KOPPO3UH
Hroro no 6 pasneny 1 15 20
Pa3nen 8 Teopus crpoenus atomoB. [lepuoanueckuii 3aKoH.
XuMuyeckas CBsI3b
OIS Tema 8.1. CrpoeHue aToma. HPOPaGOVTKa JIEKUMHA 1
VIOIK-5.1 KBaHTOBO-MexaHIUYeCKOEe 00BSICHEHUE OCHOBHOM JIMTCPATypBbI
cTpoeHust aroMa. BostHOBast hyHKIuS, [6.1.2] cr. 17-31;
MOIIK-5.2 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
(KOHTpOJIMpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonTakTHas
padora

HanMenonpaHne pa3aesioB, TeM

Jleknum, yac

JlabopaTopHbie

pa6oThl, 4yac

IpakTnyeckune

3aHATHSA, YaC

CaMocTosiTeIbHASA

paéoTa cTyneHTOB

(CPC), uac

Buxg CPC

HaumenoBanme
HCIO0JIb3yeMbIX
AKTHBHBIX H
MHTEPAKTHBHBIX
00pa3oBaTeIbHBIX

12
TCXHOJOTUH

Peanmuzanust
B paMKax
IIpakTuyeckoit
MOATOTOBKH
(Tpy/0eMKOCTb B

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 XUMHUYECKOH CBsI3U. MeTtaumyec-
Kas cBs3b. loHHas cBsa3b. KoBaneHTHas
CBsi3b. MeTo/1 BaJICHTHBIX CBS3€EH.
OOMEHHBIN 1 TOHOPHO-aKLENTOPHBIH
MeXaHU3MBI e¢ BOZHUKHOBEHUs. CIocoObI
TIepeKPBIBAaHUS AIEKTPOHHBIX 00JaKOB
(aToMHBIX OpOuTanei). G U T-CBSI3M.
OpuHapHBIC U KpaTHEIE CBS3U. [lepekpsi-
BaHUE AJIEKTPOHHBIX 00JIAKOB M IIPOYHOCTH
cBs3u. Teopust rubpunuzarmu. Teopus
OTTAJIKUBAHUSA JIOKAJIM30BaHHBIX JIEKT-
poHHBbIX Tap. HanpaBieHHOCTb XHUM.
CBSI3M I TEOMETPHS MOJIeKYJ. [[nuHa,
YTOJI 1 9Heprus cBsi3u. [losIpHOCTH
CBSI3U | MTOJIAPHOCTH MOJIEKYII.
JlumonbHbIE MOMEHTHI.

04

10

IIpopaboTka nekiuii u
OCHOBHOM JMTEpaTyphl
[6.1.3] cr.42-93

Hroro no 8 pasneny

0,8

25
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Bunel yueonoi padoTsl

Tlranupyemsre KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® a HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl % E o HCI0JIb3YeMBbIX B PaMKax pa3padoTaHHOrO
OCBOEHUS: o Solgou| 528 AKTUBHBIX U IIpakTuyeckoit DJIEKTPOHHOT' 0
HaunmenoBpaHue pa3jeioB, TeM s [£g|Es|e8% Bug CPC
ko1 YK; OIIK; IIK > = = 187850 HHTEPAKTUBHBIX IOAT0TOBKH Kypca
U HHIUKATOPLI E g E E E § & ?3 o0pa3oBaTelIbHBIX | (TPyA0OEMKOCTh B | (TPYZ0EMKOCTh B
S = o
JAOCTHKEHUS 2 §l§ 2Z|Ee TexHo0rmii yacax) yacax)
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
ATTECTAINMUA ITO U'TOT'AM OCBOEHUA JUCHUITJINHBI.

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
(;1abopaTopHble pabOThl, JIEKIMM, PEIIEHHEe NPAKTUYECKUX 3a]ad, KOHTPOJbHbIE PabOThl) U
COJICPIKUT:

- Borpocs! k 1a6opaTopHBIM paboTam;

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

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

5.1.2 TlpomexyTo4yHast aTTECTAIUs COACPIKUT:
- TeopeTrueckue BOIPOCHI K 3K3aMEHY;
- KomruiekT 3Kk3aMeHaIMOHHBIX OWJIETOB;

- TecTbl

Marepuanbl, HEOOXOAUMBbIE NJisi OLICHKW 3HAHWM, YMEHUW M HAaBBIKOB JUISI TEKyIIEH M
MIPOMEKYTOUHOM aTTeCTalli HaXxoATCs Ha Kadeape B MOJTHOM oObeMe.

5.2. Onucanue nokasareJiell 1 KpUTepHeB KOHTPOJISI yCIIeBaeMOCTH, ONIMCAHUE HIKAJI
OlLlcHUBAHUSA

Jlist OLIeHKW 3HaHWM, YMEHHI, HAaBBIKOB U (POPMUPOBAHUSI KOMIETCHIIUU IO JTUCIUILIUHE
IpU TEKylleM KOHTpoJsie (KOHTPOJbHBbIE HEAENU) MPUMEHsETCs OallbHO-pEeUTHHIOBas cHUCTEMa
KOHTPOJISI U OLIEHKH YCIIEBAEMOCTH CTYIEHTOB. [IpyM MpoMeKyTOUHOM KOHTPOJIE YCIIEBAEMOCTh
CTYJICHTOB OLIEHMBAETCS MO TPAAUIIMOHHON 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 peUTUHTOBOMI 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 O6HII/IX
CBOﬁCTB, XapaKTCpUCTUK U SaKOHOMCpHOCTCﬁ HU3MCHCHMUSA THYCCKHUX OCHOB O6HII/IX TCOPETUYCCKUX OCHOB SaKOHOMepHOCTeﬁ
MCTOOOB HUCCJIICAOBAHUA | XUMHUUYCCKHX CBOMCTB 3aKOHOMepHOCTeﬁ 06IlII/IX 3aKOHOMepHOCTeﬁ U3MCHCHHUA XUMHNYCCKUX
KOHCTPYKIIMOHHBIX MaT€pua- MCTaAJIJIOB. q)paFMeHTaprIe HU3MCHCHHUA XUMHWYCCKUX U3MCHCHHUA XUMHYCCKUX CBOMCTB METAaJIOB.
JIOB, BBIOMpAaeT KOHCTPYK- | IPEICTaBJICHUS O CBOHCTBAX, 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. OTCYTCTBHUE BJIAJIEHUSI | XUMHUU: JOMYCKAIOTCS 3HAHHUM TI0 XUMUHU, HO XUMUHU. B moigHOM 00BEME
pacuerax win pparMeHTapHbIC BIAJCHUS | OT/C/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 peUICHUH 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 3HAHUC O6HII/IX

CdopmupoBaHHEIE, HO
coJiep Kalle He3HauU-

[MomHOCTBIO ChopMuUpO-
BaHHbIE 3HAHUSI TEOpe-
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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
CHUCTEMATH3UPOBAThH 00JIACTH
ux npumeHenus. He Braneer
uHpOpManueil 0 Ha3HAYCHUU
OCHOBHBIX JJIEKTPOTEXHHU-
YECKUX MaTepuasax,
9KCIIEPUMEHTATbHBIMU
METOIUKAMH MCCIICTIOBAHMS
XAMHUYECKHUX CBOUCTB
SJIEKTPOTEXHUIECKUX
MaTepHAIIOB.

3aKOHOMEPHOCTEW TMpoTe-
KaHUS XUMHUYECKUX MU
EKTPOXUMHUUECKUX
rpoueccoB. B ocHoBHOM
yMEeT NPOBECTH aAHAIN3
CBOWCTB 3JIEKTPOTEXHU-
yeckux Matepuanos. He B
MIOJTHOM 00beMe BlaaeeT
nHdopmanuei o Ha3Have-
HUU OCHOBHBIX 3JIEKTPOTEX-
HUYECKUX MaTepHuanax,
9KCTIEPUMEHTATbHBIMU
METOIMKAMH HCCIIEIOBAHUSA
CBOMCTB OCHOBHBIX XHMH-
YECKUX CBOICTB 3JIEKTpPO-
TEXHHYECKUX MaTEepUAaJIOB.

TeJbHBIE TPOOEITBI
3HAHUS TEOPETHUCCKIX
OCHOB 001IHX
3aKOHOMEPHOCTEMN
MIPOTEKAHUS XUMHUECKUX
1 3JIEKTPOXHUMHUYECKUX
IPOIIECCOB. 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
ANEKTPOXUMHUIECKUX
npoueccoB. B nonHom
o0beMe yMeeT IIPOBECTH
aHaJiu3 CBOMCTB 3JIEKTPO-
TEXHUUECKHX MaTepuajoB U
CHUCTEMaTU3UPOBaTh 00IacTH
UX npuMeHeHus. B monnom
o0Beme BiageeT uHdopma-
el 0 Ha3HAYECHUH
OCHOBHBIX JJIEKTPOTEX-
HUYECKUX MaTepHalax,
9KCIEPUMCHTATbHBIMA
METOIMKAMH MCCIICTOBAHNUS
XAMHAYECKHX CBOMCTB
ANEKTPOTEXHUUECKUX
MaTepuasoB.
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Ouenka Kpurepumn ouneHuBanus
OLICHKY «OTJIMYHO» 3aCIYKUBAET CTYACHT, OCBOMBILUN 3HAHUS,

Bricoxunit .
OBCHE (5 YMEHUSI, KOMIIETCHIIMM U TEOPETHUECKUI MaTepuall 6e3 mpooesos;
YI()OTHHqHO) BBIIIOJTHUBLINM BCE 3a/1aHUs, IPEIYCMOTPEHHBIE yUeOHBIM IUIAHOM Ha

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

«» OCBOMBIIIHI 3HAHUS, YMEHHUSI, KOMIIETCHIIMN U TEOPETUUECCKUI
(xoporo) Matepuai, yueOHbIe 3a/JaHus HE OLEHEHbl MAaKCUMaIbHBIM YHCIOM
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

MUHHUMaJIbHOMY, HEKOTOpbIE IPAKTUYECKHE HABBIKU HE C(HOPMUPOBAHBI.
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-METOJUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1.Y4yeOHas1 1uTepaTypa, neyaTHble H31aHUsA OMOJIM0TEYHOr0 (poHaA

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 4yucja Jul,
OIHOBPEMCHHO OCBaMBAOIIUX COOTBCTCTBYIOIYIO JUCHUIIIIMHY (MOI[y.]'IL).

6.1.1 I'munka 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.: Beicui. 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. CnpaBo4yHO-0u0.1norpaduyeckas aureparypa

6.2.1 X.B. Manynesuu Xumusi: yue6Hoe nocodue/ JXK.B. Manynesuu, A.J[.CamcoHoBa,
A.B. bopucos; HI'TY um. P.E. AnekceeBa. — Huwxuuit Hosropon, 2020. — 159c.

6.3. MeTonnueckne yka3anus, pa3padoTaHHbIe PenogaBaTeJIsaMu

B criucok «Meronuueckue ykazaHus, pEKOMEHIAAUMA U JPYrue MaTepuasbl K 3aHITUIM
BKJTFOYAIOTCS METOJWYECKHE YyKa3aHWs W PEKOMEHJAIMU TI0 TIPOBEICHUIO J1abOpaTOpPHBIX H
MPaKTUYECKNX YYE€OHBIX 3aHATHH MO JAaHHOW NHUCIHUIUIMHE, KOMIUIEKTHl WHIWBUIYAJTbHBIX H
KOHTPOJIbHBIX 33/IaHHI:
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6. 3.1 I'ankun A.JI. OCHOBHBIE OHATHS U 3aKOHBI: MeTOINYeCKHEe YKa3aHUs K MPAKTUYECKUM
3aHATHAM U JJaOOPAaTOPHBIM paboTaM M HMHAMBHUIYalbHbIE 3aJaHUs MO Kypcy oOIIeld XUMUH JUIs
CTYZICHTOB HEXMMHUYECKUX CIEIHAIbHOCTEH JHEBHBIX, BEUCPHUX U 320YHBIX (hOpM 0OyueHUs
IAJL. Tankun, A.JI. CamconoBa, T.B. CasontbeBa // Huxumii Hosropox, HI'TY wum. P.E.

Aunexkceena. 2018. — 20 c.

6.3.2 HaymoB B./M. DneMeHTHl XMMHYECKOW TEPMOJUHAMUKHA B Kypce OOIIEH XUMUU: METOJI.
yKa3aHus K Ja00paTOPHBIM U MPAKTUYECKUM 3aHATHSAM IO Kypcy OOIIei XMMHUU Ui CTYAEHTOB
XUMHUYECKUX U HEXMMHUYECKHX CIELUATbHOCTEH JHEBHBIX, BEUEPHUX M 3a0YHBIX (DAKyIbTETOB /
B.1. Haymog, XK.B. Mamynesuu, . A. [Tanuuea, T.B. CazontseBa / H. Hosropox, HI'TY uwm. P.E.
Anexceena. 2010. — 49 c.

6.3.3 Bbarranosa 10.B. CxopocTh XUMHUYECKUX peakuuil. XUMHUYECKOE PAaBHOBECHE: METO/I.
YKa3aHWsl JJIsl TPOBEICHUS J1a00paTOPHBIX 3aHATUN TO KypCy OOIIeH XWUMHH IJisi CTYACHTOB
XUMHUYECKUX U HEXMMHUYECKHX CIELUATbHOCTEH JHEBHBIX, BEUEPHUX M 3a0YHBIX (DAKyIbTETOB /
10.B. barranosa, I'.H. bopucora, A.B. bopucos, JK.B. Manynesuu, B.K. Ocmanos / H. Hosropon,
HI'TY um. P.E. Anekceera. 2009. — 37 c.

6.3.4 CamconoBa A.J[. PacTBOpbI 31E€KTPOIUTOB: yueOHO-METOI. MOcoOUe K MPAKTUUECKUM U
naboparopHeM pabotam. MHauBHIyanbHBIC 3aJaHus MO Kypcy OOINEH XHMHH ISl CTYISHTOB
HEXMMHUYECKUX CIICIUAIbHOCTEH JHEBHBIX, BEUCPHUX H 3a049HBIX (opMm oOydenus / A.Jl.
Camconosa, I'.H. bopucosa, A.JI. I'ankun, A.B. bopucos // Huwkuauit Hosropox, HI'TY um. P.E.
AnekceeBa. 2020. — 33 c.

6.3.5 CamconoBa A.Jl. OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC PpEAKIIUU: METOAUYECKHUE
yKa3aHUs K JJa0OpaTOPHBIM U MPAKTUYECKUM 3aHATUSAM [0 Kypcy OOIlel XUMUU AJis CTYJEHTOB
XUMHUYECKHX U HEXMMHUYECKUX CHEI[HAIbHOCTEH THEBHBIX, BEUEPHUX U 3a04HBIX (opM 00ydeHus/
A.Jl. Camconona, A.JI. I'ankun, T.B. CazonrbeBa // H.Hosropox, HI'TY um. P.E. Anekceena.
2012.36-c.

6.3.6 Kosanea O.H. DnexTpoxumus: METOAMYECKHE YyKa3aHUS K Ja0OpaTOPHbIM U
MPAKTUYECKUM 3aHATHSM TI0 KypCy OOIIeH XUMUU JIJIS CTYICHTOB XUMHUYECKUX U HEXUMHUYCCKHIX
CHEIMaIbHOCTEN JHEBHBIX, BEUEpHUX U 3a04HbIX (opm oOyuenus / O.H. Kosanera, 10.B.
barranora, B.K. Ocmanos, A.Jl. Camconona // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
S52c.

6.3.7 Haymos B.W. Koppo3usi u 3ammura METAIIOB OT KOPPO3HHU: METOJAMYECKHE YKa3aHHS K
71a00paTOPHBIM U MPAKTUYECKUM 3aHATHUSM 1O KypCy OOIIeH XUMHH Ui CTYACHTOB XUMHUYECKUX
U HEXUMHYECKHX CIeNHaIbHOCTEH THEBHBIX, BEUEPHUX M 3a04HBbIX ¢akynbreroB /B.M.Haymos,
K.B.Manynesuy, }0.B.batranosa // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2011. 42 c.

6.3.8 CmupnoBa JI.A. CTtpoeHue aroma: METOAMYECKHUE yKa3aHUsl K MPAKTHUECKUM 3aHATHUAM
Mo Kypcy oOmeld W HEOPraHMYEeCKOW XUMHUHU I CTYJEHTOB XMMHYECKUX U HEXHUMHUYECKUX
crenuaibHOCTeH THEeBHOU U BeuepHel Gpopm oOyuenus / JI.A. CmupHoBa, JK.B. Manynesuy, I'.A.
[Tanuuesa, I'.®. Bonoaun, JI.H. Yetsipbok, C.B. Kpacnoay6ckas // H. Hosropoa. HI'TY um. P.E.
Anekceesa. 2007. 39 c.

6.3.9 bopucoBa I'.I. OcHOBHbIE 3aKOHOMEPHOCTH TPOTEKAHUS XWUMHUYECKHX PEaKI[Hii:
METOUYECKUE YKa3aHUs TSl IPOBEACHHSI KOHTPOJIBHBIX pa0OT U KOJUIOKBUYMOB I10 KypCy 00IIen
XUMHUH JUI CTYJICHTOB XMMHYECKUX M HEXUMHUYCCKUX CIICIIHATBLHOCTEH JTHEBHBIX, BEUCPHUX H
3a0uHbIX popm o0yuenus / I'.H.bopucora, A.B. bopucos, FO.B. barranosa, B.K. OcmanoB //
H.Hosropoa, HI'TY um. P.E. Anekceea. 2015. — 49 c.

6.3.10. bopuco A.B. KoHTpoisibHBIE 3aJaHMs 10 TE€ME pPacTBOPBL: METOJ. YKAa3aHUs I

MMPOBEACHUA TCEKYLIECTO KOHTPOJA IO KYpPCYy O6Hl€171 XUMHHU U HeOpFaHquCKOﬁ XUMHHN OJIA
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CTYJICHTOB XUMHYECKUX M HEXUMUYCCKUX CIENNATLHOCTEH JHEBHBIX, BEYCPHUX U 3a0YHBIX (HOPM
obyuenus / A.B. bopucos, A.J/[. Camconosa, I'.H. bopucosa / H.Hoeropox, HI'TY um. P.E.
Anexceena. 2017. 14 c.

6.3.11 CazontseBa T.B. KoHTposibHbIE 3aaHUsi MO OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIM
cUCTeMaM M KOPPO3MHU IS CTYJEHTOB Hexumuueckux cnenuanbHocrert / T.B. Ca3ontseBa, A/l
Camconosa / H.Hosropon, HI'TY um. P.E. Anekceesa. 2007. 18 c.

6.3.12 KomaneBa O.H. Ctpoenwe aroma. XHUMHUYECKas CBSI3b: METOJ. YyKazaHUsA IS
MIPOBEICHUSI KOHTPOJIbHBIX Pa0OT M KOJUIOKBHYMOB IO KypCy OOIIEH XMMHH JJIS CTYACHTOB
XUMUYECKUX U HEXUMHUUYECKHUX CIEIUATbHOCTEH THEBHBIX, BEUCPHUX U 3a09HBIX (OpM OOYUCHUS
/O.H.KoBanesa, T.B. CazontheBa, A.Jl. Camconosa / H.Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16 ¢c.

6.4. MeToanueckne ykazanusi, paspadorannnie HI'TY

6.4.1. Meronuyeckue peKOMEHJALMU [0 OPraHU3ALUU ayJUTOPHOU paboThl. [IpUHATHI
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 Metoandeckre peKOMEHIalliy IO OpraHU3alluy U MIIAHUPOBAHUIO CAMOCTOSTEIBHOMN
paboThl cTyneHToB no aucuurmiuHe. [Ipunatel YueOno-merogunueckum 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 «IIpoBenenne 3aHATHI ¢ TPUMEHEHUEM MHTEPAKTUBHBIX (HOpM H
MeronoB  oOyuenusi», EpmakoBa T.WM., MHWeamkwun E.I'., 2013 r. DaekTpoHHBII
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 CBOOOTHOTO
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
(mermensust Ne 42470655)

OpenOffice (FreeWare)
https://www.openoffice.org/ru/

B Tabn. 9 ykazaH mnepedyeHb MNpodecCHOHANBHBIX 0a3 JaHHBIX W HMH(POPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPHIM oOecreueH AOCTyM (ymajaeHHBbId AOoCTym). JlaHHBI 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. OBPA30BATEJIBHBIE PECYPCBbI J1JIs1 UTHBAJIMJIOB U JINI{ C OB3
B Tabm.10 yka3aH mepedyeHb O0Opa30BATEIbHBIX PECYpPCOB, HMEIONMX  (POPMBEI,
aJlaliTUPOBaHHBIE K OTPAaHWYCHUSM UX 3[I0POBBS, @ TAKXKE CBEACHUS O HAJIMYHM CIICIUAJIBHBIX
TCXHUYCCKHUX CpCIACTB O6y‘-IeHI/I$[ KOJUICKTUBHOI'O W HWHAWBUAYAJIBHOI'O I10JIb30BAaHMUSI. HpI/I
3aMoJIHEHUH TaONUIBI MOXET OBbITh HMCIIOJIb30BaHa MH(pOpMalus, pa3MelleHHas B IOjpasjese

«loctynHass cpepga»  cHEIMAIU3MPOBAHHOIO

pasznerna

caita HITY «Csemenus 00

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

Taonuuya 10 - Obpazosamenvusie pecypcol 014 uneaiudos u auy ¢ OB3

Ilepeyenn oOpa3oBaTeIbLHBIX 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 OBECIIEYEHUE, HEOBXOJIUMOE JIJIS1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

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

Ne Haumenosanue OcHameHHOCTD IlepeyeHb TUIEH3HOHHOTO
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)
WHJMBUIYaJIbHBIX 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

ayJUTOPHH JUIs TIPOBEJIE-
HHSI JTa0OPaTOPHBIX
3aHSTHH, TPYIIIOBBIX U
WHIUBHYAIbHBIX KOHCY-
JBTAIMH, TEKYILETO
KOHTPOJISI U IPOMEIKYTOU-
HOW arrectanuu (kadeapa
"TIpon3BoACTBEHHAS
0€301acHOCTb, YKOJIOTHS U
xumus" . Huokanit
Hogropon, Kazauckoe 1.,
12)

npernoaBaTens u | 1abopaHT.

1. Jlocka menoBas - 2 miT.

2. Cromsl TabopatopHsbIe (pabouee
MECTO CTYZICHTa) Ha 24 4e.;

3. Pabouee mecTo mpenogaBatens —
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.,

AIEKTPOIH3EPHI - 4 mT.,
BeImpsiMuten b5-47 — 6 mr.,
pH-metpe1 «MITJI-301» - 4 .,
KaJOPUMETPHI — 2 MIT.,

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

BECBI TEXHUYECKUE — 2 IIT.,
xononwisHuK NORD

Tabymiel MeHaeneesa- 3 mrT.,
[ITaTUBBI, MEpHAs Tocy1a (MEpHEIC
KOJIOBI, OFOPETKH, ITUIETKH | T. II.),
nabopaTopHas XUMHYECKas
nocyna,

32




PCAKTUBBI

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

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

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

10. METOAUYECKHUE PEKOMEHJALIMN OB YYAIOIIUMCHA
1O OCBOEHUMIO JNCHUITJIMHBbI

10.1. OO0mme MeToAMYECKHMEe PEKOMEHAAUMH ISl OOYYAKIIMXCH 10 OCBOCHHIO
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 y4deOHBIX 3aHATHI), TPYIOEMKOCTh KOHTAaKTHOW paboTel B DMOC skBUBaneHTHA
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,

- YCMHBLU ONpOC;

- KOHMPOAbHAA paboma,

- mecm;

- 3aWuma omyemos no 1abopamopHviM pabomanm.

[lo utoram Tekyliel ycreBaeMOCTH CTYIEHTY MOXKET OBITh BBICTABJIEHA OLIEHKA I10
IPOMEXYTOUHOU aTTeCTallMM B COOTBETCTBUU ¢ HaOpaHHBIMHU 3a cemecTp Oamtamu. CTyneHTam,
HaOpaBUIMM B XO0J/I€ TEKYIIEro KOHTPOJISl ycleBaeMOCTH 1o aucuuruinae ot 41 go 50 GamioB u
BBITIOJIHUBIIMM BCE€ 00s3aTelbHBbIE BHJIBI 3aIlJIAHUPOBAHHBIX YYEOHBIX 3aHATUH, MO PEIICHHIO
npenogaBarenss 0e3 MPOXOXKIACHUSI TMPOMEKYTOYHOW aTTECTallud BBICTABISIETCS OICHKAa B
COOTBETCTBUH CO IIKAJION OLEHKH PE3YIbTATOB OCBOCHUS JUCLIUIUINHEI.

CryneHTsl, BHINOJIHUBIINE BCe 00s3aTeNbHbIE BUAbI 3aIUIAHUPOBAHHBIX YUEOHBIX 3aHATHM
JIOIMYCKAIOTCS K IPOMEKYTOUHON aTTecTaluu (3K3aMeHy).
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PesyabraTr 00yueHus cumTaercsi cOPMHPOBAHHBIM HA NMOBBIIICHHOM YPOBHeE, €CIIU
TEOPETUYECKOE COJIepKaHHe Kypca OCBOCHO MOJHOCTHIO. [Ipu yCcTHBIX coOeceoBaHUsAX CTYACHT
MCUEPIIBIBAIOIIE, MTOCTIEIOBATEIbHO, YETKO M JIOTUYECKH M3JaraeT y4yeOHbIi MaTepuai; cBOOOIHO
CIpaBJseTCA C 3aJa4aMH, BOIPOCAaMHM M APYTMMHU BHJAMM 3aJaHUN, HCIOJIb3YET B OTBETE
JIOTIONIHUTENbHBIA MaTepuas. Bce mpeaycMoTpeHHble pabouell ydeOHOH NporpamMMmoi 3aaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBJIEHHBIMH TpeOOBaHUSIMHU, CTYAEGHT CHOCOOEH
AQHAJIM3UPOBATh IIOJYYCHHBIE PE3YyJbTaThbl, IPOSABIISET CAMOCTOSTEIBHOCTh IIPU BBITOJIHEHUH
3aJaHUN.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHE, €ClU
TEOPETUUECKOE COJepKAHUE Kypca OCBOCHO MONHOCTBIO. [Ipu ycTHBIX cobeceioBaHUSX CTYIEHT
IIOCJIEZI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3JlaraeT y4eOHbIM MaTepuai; CIpaBiseTcs ¢
3aJayaMy, BOINPOCaMU M JPYTMMH BHUAAMU 3aJaHHi, TpeOyroluX NpUMEHEHHUs 3HaHWil; Bce
MPEeyCMOTPEHHBIE paboueil y4yeOHON mnporpaMMoil 3adaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSMH, CTYIACHT CIOCOOEH aHAIM3UPOBAThH MOTYUYCHHbBIEC PE3YNIbTATHI;
IIPOSIBIISIET CAMOCTOSTEIBbHOCTD IIPY BBIITOJIHEHUY 3aJaHUI

PesyabTar 00y4yeHus1 cuuTaeTcss HeCOPMUPOBAHHBIM, €CJIM CTYJEHT IIPU BBIITIOJIHEHUU
3aJaHuii He JEMOHCTPHPYET 3HAHWW y4eOHOrO Marepuaia, JOIYCKaeT OIIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYAHEHUSMHU BBIMIONHSACT 3aJlaHusl, HE JEMOHCTPUPYET HEOOXOAUMBIX YMEHHIA,
KauyeCTBO BBINOJIHEHHBIX 33JJaHUM HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBaHUSAM, KAUECTBO UX
BBITIOJTHEHHS OIICHEHO YMCIIOM OaslyioB HIDKE TPeX IO OIEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToauyeckue yKkazaHus JJisl 3aHATHI JIEKIMOHHOTO THIIA

JIeKIMOHHBIN KypC IPEANnojaaraeT CHCTEMaTU3UPOBAHHOE U3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOTo IIaHa. B XoJ1e IeKIMOHHBIX 3aHATUH PACKPHIBAIOTCS 0A30BBIC BOIPOCH! B paMKax
KOKJIONH TeMbl JUCHUIUIMHBI (Tabnumna 4). O003HAYarOTCS KIFOYEBBIC ACHEKTHI TEM, a TaKKe
JIeNarOTCs aKIEHThl Ha HamMOOJIee CJIOKHBIE M BaXKHBIC IOJIOKEHHUS H3y4aeMoro marepuarna.
Matepuanbl JEKIUI SIBISIOTCS OMOPHOM OCHOBOWM JUIsi TMOATOTOBKH OOy4arommxcs K
MPAKTUYECKUM 3aHATHSAM /Ta00pPaTOpHBIM paboTaM M BBIMOJIHCHUS 3aJaHHA CaMOCTOSITEILHOM
paboThl, a TaKKe K MEpONPHUATUSAM TEKYIIEro KOHTPOJIS YCHEBAEMOCTH U MPOMEKYTOUHOM
aTTECTAIUU 10 TUCIHUIIINHE.

B xome neKIMOHHBIX 3aHATUH PEKOMEHIYeTCs BECTH KOHCIEKTUPOBAHHE Y4eOHOTO
Marepuaiia. B terpaam s KOHCHEKTOB JIEKIMK JOJDKHBI OBITH TOJS, T/ MO XOJy KOHCIEKTHPOBAHHUS
JIeTIat0TCsl HeOOXOMMbIE MOMETKH. B KOHCIEKTaX PEKOMEHIYeTCsl MPUMEHSTh COKPAIIECHHS CJIOB, YTO
YCKOpsIET 3amuch. BONPOCHI, BO3HUKIIKME B XOJE JEKIMH, PEKOMEHIYETCS AeiaTh Ha IMOMAX M IOCTe
OKOHYAHHUS JIEKIMH OOpaTHThCS 3a Pa3hsICHEHWSAMH K TNpernojaBareiiio. Ilocie OKOHYAHHS JICKIIMU
peKOMeHHyeTCH Hepqu/ITaTB 3allMCHl, BHCCTU HOHpaBKI/I 1 JOOIIOJIHEHUA Ha IIOJIAX. KOHCHCKTBI JICKHI/Iﬁ
PEKOMEH/IyeTCs MCII0JIb30BaTh MPH IMOJATOTOBKE K Ja0OpaTOpHBIM paboram (IMPaKTUYECKUM 3aHSITHSIM),

9K3aMCHY, KOHTPOJbHBIM pa60TaM, IIPpU BBITIOJIHCHUU MHAUBUAYAJIBHBIX 33H3HHﬁ.

10.3. MeToauyeckue YKa3aHMsl 10 OCBOCHMI0O JHCHUIUIMHBI Ha J1a0OopaTOpPHBIX
padorax

Jisi TOJTrOTOBKU K JIA0OPATOPHBIM 3aHATHSAM HEOOXOJMMO 3apaHee O3HAKOMHTBCS C MepeyHeM
BONPOCOB, KOTOpble OyayT paccMOTpeHbl B JjaOopaTopHoil pabore. HeoOxoaummo mnpoyuTaTh
COOTBETCTBYIOIIME pa3leibl M3 KOHCIEKTa JIEKIMH M OCHOBHOM  JIMTEpPaTyphbl, PEKOMEHIIOBAaHHOM
MIPETIOAABATENEM, BBIICIUTE OCHOBHBIC TIOHATHUS M MPOLECCH], NX 3aKOHOMEPHOCTH U ABIKYIIUE CHIIBI, U
B3anMHBbIe CBs3U. CTYJEHT AOJDKEH YETKO 3HATh XOJI MPEACTOsIEH 1abopaTopHOi paboThl, MMETh YETKOE
npezcTaBieHue 00 UCIoNb3yeMol B paboTe nocy/ae, peakTUBax M MpaBuiIax padoThl C HUMH.

JlabopaTopHble pPabOTHI TO3BOJISIIOT MPUOOPECTH CTYACHTaM YMEHHs paboTaTh C
XUMHUYECKHUMH peareHTaMu, MOoCyq0i U mpuOopaMu, OCYIIECTBISITh XUMUYECKUN IKCIEPUMEHT U

IMPOBOAWUTH NMEPBHUYHBIC HAYYHBIC HCCIICAOBAHUS. B Ha60paTOpHBIe pa6OTBI BBCACHBI 3JICMCHTHI,
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MOBBIIIAKOIHUEC HUHTCPECC CTYACHTOB M HX ITO3HABATCIBHYIKO AKTUBHOCTD. HaanMep, B pa60Te
"OnpeneneHne MOJISIPHON MacChl SKBUBAJICHTA METAJIIA" ONMpeeIeTcsl He TOJIbKO YKBUBAJICHTHAS
Macca (TpaJIuLMOHHbIN BapUaHT), HO U aTOMHasi Macca MeTajuia.

[Tocrne BbIMOMHEHHS Kaxa0il JlabopaTopHOW pabOThl CTYAEHT O(OpMIILET OTYET, B
KOTOPOM YyKa3bIBalOTCSl 1I€Jb, TEOpETHYECKas YacTb [0 JAHHOMY OIBITY, XOA pPaloThl ¢
KOHCTaTaluue HaOMIoAeHUN, (JaeTcs PUCYHOK M OINMCAHHWE YCTAaHOBKH, TaOJHIIA YHCICHHBIX
pe3yJIbTaTOB, BBIYUCICHUS, TPaUK, ecIu TPeOYET OMbIT), BBHIOIHEHUE 3aJaHUN, PEI0KEHHBIX
B OIIBITE U BBIBO/JI, COTIACYIOIIMICS C TEOPETHUECKON YaCThIO.

IIpu ouennBaHuu J1a0OPATOPHBIX PadOT yYMTHIBaETCH cieayloniee:

- KAayeCTBO BBIMOJIHEHUS] HKCIIEPUMEHTAIbHO-TIPAKTUYECKOW dYacTu paboThl U
CTCIICHb COOTBCTCTBHA PC3YJILTATOB pa6OTBI 3aJaHHbIM TpGGOBaHI/ISIM;

- KauecTBO 0opMIICHHSI OTYeTa o pabdoTe;

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

10.4. MeToanuyecKue YKazaHnug 110 OCBOCHUIKO [NUCHUMILIMHBI Ha 3aHATHAX
NMPAKTUYECCKOIo 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 3aHATHSIX MPOBOIUTCS PEIICHHE PACUCTHBIX 3a/a4 M YIPaXHCHUH B
nporecce mpopaboTKK Hauboee CIOKHBIX B TEOPETHYECKOM IJIaHE BOIPOCOB, W MPOBOISATCS B
Tpex Gpopmax:

1. yCTHBII ONIPOC CTYACHTOB 1O KOHKPETHOM TEMaTHUKE MIPAKTHYECKOTO 3aHATHUS;

2. peuieHrue U 00bICHEHHE THITOBBIX 32124 110 JJAHHOH TeMe,

3. camocTosTeNbHAS paboTa CTYJACHTOB C MCIOJIb30BAHUEM YUCOHBIX TOCOOUM, JICKIHI |
KOHCYJIbTAIIHMiA TTPETIOIaBaTels IIPU BHIIOJTHCHUN MU KOHTPOJIBHBIX 3aJ[aHUH.

10.5. MeToanueckne yKa3aHusl 10 CAMOCTOSATEJIbHOI padoTe 00y4aromuxcs

CamocrosiTennpHass paboTa BKIIOYACT MPOPAa0OTKY JIEKIMOHHOTO Marepualia, M3yuyeHHe yueOHOMU
JUTEpaTypsl, MOUCK MHPOPMAINH B ceTu MHTEpHET, NOATOTOBKY K Ja0OPAaTOPHBIM 3aHATHSAM, SK3aMEHY,
BBITIOJIHEHHE JOMAIIHUX NPAKTHUECKUX 3afaHuil (0QOpMIIeHHE OTYETOB IO JIAOOpaTOpHBIM paloTam,
pelleHue 3a/1a4, U3y4eHUE TeOPETUYECKOro MaTepyaa, BBIHECEHHOI'O Ha CAMOCTOSATEJIBHOE U3YUEHUE).

CamocrosarenbHass pabota oOecrieynMBaeT IMOATOTOBKY OOYyYarolIerocs K ayAuTOPHBIM
3aHATUAM M MEPONPUATHAM TEKYILIEro KOHTPOJSA M IMPOMEKYTOUYHOM aTTECTAllMH IO U3y4aeMoOu
TUCIUIIIMHE. Pe3ynbTaThl 3TOW MOJATOTOBKH MPOSBISIOTCS B aKTHMBHOCTH OOydYaromierocs Ha
3aHATHSIX M B KAueCTBE BBINOJIHEHHBIX OTYETOB MO JIaOOpaTOpPHBIM paboTaM M MPAKTHUECKUX
3a/1aHuil ¥ Ipyrux (HopM TEKYIIEro KOHTPOJISL.

ITogrotoBKy K 93K3aMeHy HEoOXOoAMMO HauMHaTh 3apaHee. CieayeT NpoaHAIM3UPOBATH
METOAWYECKUH Marepuan ydyeOHUKOB, Yy4eOHO-METOAMYECKHX I1O0COOMH, KOHCHEKTHI JIEKIUH. 3HATh
OCHOBHBIE ()OPMYJIHPOBKU TEPMHHOB U 3aKOHOB U YMETh MX YETKO BOCHPOU3BOAUTH. OTBETHI Ha yCTHbIE
TEOPETUYECKUE BOIPOCH! K AK3aMeHy 00JyMaTh 3apaHee U IOCTPOUTh UX B YETKOM, KpaTKoi (hopme.

10.6. MeTonnueckne yKa3aHus 1JIsl BbINOJTHEHUsSI KOHTPOJIbHBIX padoT

BoinonHeHue KOHTPOJBHBIX pabOT CHOCOOCTBYET JIydlIEMY OCBOCHHUIO OOYYarOIIMMHCS
y4eOHOro MaTepuana o uzydyaemMon nucuumiuse. [lpu HanucaHuu KOHTPOIBHON pabOThI CTYIEHT
BBISBJISIET MPOOENbl B 3HAHUAX TOTO WJIM MHOTO paszfefia JUCUUIUIMHBI, YTO MO3BOJIIET €My
YCTpaHUTh 3THU MpoOeNnbl Ha 3Tame Tekymero KoHTposs. CrnocoOcTByeT (OpMHPOBAHHUIO Yy
00y4aroImuxcst FOTOBHOCTH K CaMOCTOSITENIbHONW PO(eCCHOHATBHOMN 1€ TeTbHOCTH.

[Ipu usyyenun kypca « X MuMUN» MPOBOJUTCS 8 KOHTPOJIbHBIX PaOOT UM YCTHBIX OIPOCOB.
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[Ipu moaroroBke K KOHTpPOJAbHOW pabore (yctHOMy ompocy) CTyaeHTy HE00X0TUMO
CHCTEeMAaTH3UPOBATh TMPOWICHHBIN MaTephall JaHHOTO pa3zienia AWCUUIUIMHBI TI0 BCEM BHIaM padoT,
MPEAYCMOTPEHHBIX B IAHHOM pa3jelie.

11. OHEHOYHBIE CPEIACTBA J1JIs1 KOHTPOJISI OCBOEHUSA JUCIIUIIJIMHBI
11.1 TunoBble KOHTPOJIbHbIE 3aIaHUSI WIH MHbIE MATepHaJibl, HEOOXOAUMBbIE JIJIs
OLlEHKH 3HAHUM, yMeHMH, HABHLIKOB H (MJIM) ONbITA B XO0J€ TEKYyLIero KOHTPOJIA
ycneBaeMoCTH

11.1.1 Bomnpocsl Kk J1adopaTOPHBIM padoTam

Bonpocul k 3awgume nabopamopnou pabomul o Teme Ne 1.1:
1. JlaiiTe onpenesieHne SKBUBAJICHTA BEIICCTRA.
2. B uem oTiMuMe SKBUBAJIEHTHON MacChl BEIIECTBA OT MOJISIPHOM MaccChl?
3. Kak onpenensitoTcsi 5KBUBaJICHTHBIE MAcChl KUCJIOThI, OCHOBAHUS, COJIM U OKcuaa?
4. Kak onpezensercsi 3KBUBAJICHTHbIN 00beM razoB?
5. CopmynupyiiTe 3aKOH SKBUBAJICHTOB M €70 MaTEMaTHUYECKOE BhIPAKECHHE.

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

1. Kakue peakuumu Ha3bpIBalOTCA 3K30TEPMUUYECKUMU M 3HAOTEPMUYECKUMU?
[IpuBenuTe NpUMEPSI.

2. Kakoil MeToJl JIEKUT B OCHOBE OIPEACNICHUs] TEIUIOT PacTBOPEHUs, TUAPATALUU
cosei?

3. OnumuTe yCTaHOBKY, Ha KOTOpOMl OyJeTe NpPOBOAUTH HCCIEAOBAHUS U
IIOCJIEI0OBATEIbHOCTD JICUCTBUM.

4. Yem 00BSACHUTH, YTO PACTBOPEHHUE OJHUX BEIIECTB COMPOBOXKIACTCS BbIICICHHEM
TEIJIOTHI, APYTUX — MOTJIOEHuEM?

5. UeM oTan4aeTcs Mpolecc pacTBOPEHHUS O€3BOIHOM COM U KPUCTAJUIOTUIPATOB?
6. Uemy paBHa cTaHJapTHAas TEIUIOTa HEUTpAIU3AIUU CHIIBHOW KUCJIOTHI M CUIIBHOTO
OCHOBaHMs?

7. UeM OTIMYAOTCS pPEaKIMU HEWUTpaau3alyyd CHJIBHOW KHCIOTBI U CHUJIBHOIO
OCHOBaHUS OT PEAKIIUN HEUTpaIH3aliK C1a00i KUCIOTHI CUIIBHBIM OCHOBAaHUEM HIIH
CUJIBHOM KUCJIOTHI C1a0bIM OCHOBaHHEM?

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

1.JlaliTe onpeneneHne rOMOT€HHON M FeTepOreHHON peaklny.

2. ChopmynupyiTe 3aKOH AEUCTBYIOIMMX Macc. Kak BiIMseT KOHIIEHTpaIus

pearupyouux BEIECTB Ha CKOPOCTh peaKuu’?

3. JlaiiTe onpeaeneHnue KOHCTaHThl CKOPOCTH XUMUYECKOH peakinu. OT KaKux

(akTOPOB 3aBUCUT KOHCTAHTA CKOPOCTH PEAKLIUU?

4. Yro Takoe sHeprus aktuBanuu? Kak cBsS3aHBI KOHCTaHTa CKOPOCTU U YHEPTHS

akTuBauuu? YpaBHeHHE AppeHuyca.

5. Uem ompeneisgercst COCTOSTHUE XMMUYECKOTO PABHOBECHUS ¢ KHHETHYECKUX

no3uuii ?

6. Chopmymnupyiite mpuniun Jle [llaTense.

7. Kakue GaxkTopbl BIUSIOT Ha CMEILIEHHE PABHOBECHS?

8. JlaliTe onpeneneHe MOHATHAM «KaTalIU3aTOP» U « UHTUOUTOP.

9. B yem paznnure roMOr€HHOr0 U F€TEpOreHHOro Karanusa’?

10. [Touemy B IpUCYTCTBUU KAaTAJIN3aTOpPa CKOPOCTh PEAKIIMM YBEINIUBACTCA?
OTBeT NOSACHUTE NPU NOMOIIM IYHEPTETUUECKOMN IUarpaMMBbl KaTaIMTUIECKUX
peaKui.
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11. Kak BiusieT kaTannu3aTop Ha XMMUYECKOE paBHOBeECHE?
Bonpocul k¥ 3awume nabopamopnoti pabomol no meme No4.2:

1. Yto Takoe 3eKTpoauT?

2. Naiite onpeselieHne CTENIEHN JUCCOLUAMN U KOHCTAaHThI qucconuanuu. Kakue
AIIEKTPOJIUTHI OTHOCATCS K CHJIBHBIM U K CITA0BIM?

3. JI1s1 KakuX 3J€KTPOJIMTOB CIPAaBEAJIUB 3aKOH pa3BeneHust OcTBanbaa?.

4. Muccounanus Boabl. MoHHOE pou3BeneHue Boibl. BogopoiHblii nokasareinb
(pH). Kakue wnaTepBasibl 3HaueHus pH B KUCIO#, HEUTPATBbHON U IIETOYHON
cpenax?

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

6. Kakue peakunu oTHOCSITCS K 00MeHHBIM peakiusaM? [lepeunciure ycioBus
HEOOPATHUMOTO MPOTEKAHUST OOMEHHBIX PEaKIIHA.

7. Kakue BeliecTBa OTHOCATCS] K MAJIOPACTBOPUMBIM coeiuHeHusaM? Yrto takoe [1P?
8. Kax cBs3anbl Mexay coboit pactBopuMocTs u [1P?

9. Kak BrusieT Ha paCTBOPUMOCTH MajOPaCTBOPUMBIX BEIIECTB, IPUCYTCTBHE
OJTHOMMEHHOI'0 HoHa?

10. HaiiTe onpeaenenue rufpoiausa coneil. Kakue conu noasepraroTcst rTuApoin3y?
11. Kak MO>KHO npeoTBPaTUTh TUAPOJIN3 10 KATUOHY U IO aHUOHY?

12. Kaxkue conu moaBepraroTcsi HEOOPaTUMBIM THAPOIU3Y?

Bonpocul k 3awume nabopamopnoti pabomul no meme No5.1:

1. C uem cBs3aHbI OKUCIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUN?

2. Ilepeuncnure BUIbl OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

3. Kakue BelecTBa MOT'YT BBICTYIIAaTh B POJIM OKUCIIUTENS U B POJIH
BOCCTaHOBUTEA?

4. IIpuBeauTe NpUMEpbl BEIIECTB, KOTOPBIE MPOSIBIIAIOT TOIBKO OKUCIUTEIbHbIE
CBOICTBa, U OOBSICHUTE C UYEM ATO CBA3AHO.

5. IlpuBeauTe npuUMepsl BEIIECTB, 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 UYEM ITO CBSA3AHO.

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

8. HazoBute ycioBue Bo3MoOHOCTH IIpoTekanus OBP?

Bonpocul k¥ 3awume nabopamopnoti pabomul no meme Ne 6.1:

1.laiiTe moHsTHE 00 JEKTPOIHOM NOTeHIMase. BoropoiHas mikana u3MepeHus
CTaH/IAPTHBIX JIEKTPOAHBIX MOTEHIHAIOB.

2.0t kakux (paKTOPOB 3aBUCHUT 3JIEKTPOIHBINA MOTEHLIUAN B HECTAHAAPTHBIX
yenoBusix? Hanumure ypaBuenue Hepaera.

3. IlpuBennTe NpUMEpBl METAIIIMYECKHUX, Ta30BbIX U PEIOKCU-IIIEKTPOIOB.

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?

Bonpocwt k 3awyume nabopamopuou pabomuel no meme Ne 6.2:

1. B uem cymHocTh mpoiiecca 3aekTponn3a? Yem oTindaercs 3JIeKTPOoIIn3
pacIuIaBoOB ¥ 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 xakoil nocie10BaTeIbHOCTH IPOUCXOIUT pa3psj] YaCTHI] HA KaTOAE U aHOJIe
IPU SJIEKTPOIH3e?

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

Bonpocul k 3awgume nabopamopnoil pabomut no meme Ne 7.1:

1. Yto Takoe KOppo3us U YeM OHA MOKET ObITh 00yciIoBIIeHA?

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

3. B kakux ycrnoBHUsX MPOTEKAET KOPPO3US MO ANEKTPOXUMUUYECKOMY MEXaHU3MY?

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

5. Kakue mpoyKThl KOPpO3HH 00pa3yrTcs B Caydae BOAOPOTHON JCTIONSIPU3ALNN
Mertaiia?

6. [lepeunciure GakToOpbl, BIUSIONME HA CKOPOCTH KOPPO3HUH.

7. C 4em CBf3aHO TMepEHANpPSHKEHUE BBIICNECHUE BOAOPOJAa W  TOTJIOIIECHUS
Kucioposa’?

Bonpocul k 3awume nabopamopnoti pabomul no meme Ne 7.2:

1. [Tepeuncnute METOBI 3AIIUTHI METAJUIOB OT KOPPO3HH.

2. Kakne MerammmyecKkue 3aluTHBIC MOKPBITUS OTHOCATCS K KATOHBIM?

3. Kakue meramimueckue 3alUTHBIC MOKPBITUS OTHOCATCS K aHOJIHBIM?

4. B yem CyIIHOCTbh IPOTEKTOPHOM 3aLIUThI?

5. Kakue meramiabl MOXKHO HCIOJB30BaTh B KAaueCTBE MIPOTEKTOpaA sl 3alUTHI
JKE€JE3HBIX KOHCTPYKLUNA?

6. B ueM cymHOCTb KaTOJIHOM 3aIUTHI?

11.1.2 3apayu A0 MHAMBUAYAJIbHBIX 3aaHuii Mo pa3aeiaam 1-8 mucuurIMHbBI
(mpencraBieHbl B METOIMUECKUX YKa3aHUSAX K MIPAKTUYECKUM U JTAOOPATOPHBIM 3aHITHSIM

[6.3.1 —6.3.8], yka3auHbIe B 11. 6.3).

Ilpumep unousudyanvrozo 3adanus no pazoeny Ne 4.

1.CoctaBpTe MOJIEKYJISIPHBIE W HMOHHBIE YpPaBHEHHUS CIEAYIOIIUX peakiuil u
VKOKATE B KaXKIOM OTIEIBHOM CJy4ae NPUYHHY, BBI3BIBAIOIIYIO CMEIICHHE
paBHOBECHS:

a) PbCl,+ K,S=....; 6) NH,OH + HCIl =.. ; 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. Beruncnuth crenens auccouuanuu (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 3agaHus  JIsT KOHTPOJBHBIX PpadoT mo paszgeaam 1-8 JUCHUTIIMHBI
(IpeAcTaBIIeHBI B METOANYECKHX YKA3aHHIX K MPAKTHYSCKUM M J1a00paTOPHBIM 3aHITHIM
[6.3.9 — 6.3.12], ykazanuble B 1. 6.3).

Ipumep 3a0anus 0151 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, BbIlIE KOTOPOH JaHHAsl PEAKIMS MOXKET IIPOTEKATh

CaMOIPOU3BOJILHO;

5) SHTAIBIUIHBIN UM SHTPONUHHBIN (PAKTOP SABISAETCS ONPENEISIONUM IIPH

BBICOKMX U HU3KHUX TeMIlepaTypax.

11.2 Teopernyeckue BONPOCHI, NPAKTHYECKHE 321a4M M THIOBbIE IK3aMeHAIUOHHbIE
OmJieThl (TeCThbl), HEOOXOAUMBbIE JI OLEHKH 3HAHUIA, yMEeHN, HABBIKOB W (MJIH) ONbITA 1JIA
MPOMEKYTOYHOM aTTECTALMHU MO TUCHUIIHHE.

DK3aMeH MPOBOJUTCS B YCTHO-IIMCbMEHHOW MM TECTOBOM (popMe Mo BceMy Marepuaity
U3Yy4aeMOro Kypca «XUMHUsD»

11.2.1 Ilepeyennb TeopeTUYECKUX BONPOCOB /sl 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. CtanmaapTHbie cocTossHUS. CTaHIaPTHBIC YHTAIBITUU 00PAa30BAHUS MTPOCTHIX U CIIOKHBIX
BeniecTB. 3akoH ['ecca u ero crneacTBus. TepMOXUMHYECKHE ypaBHEHUA. PacueT TemnoBbIx

(b (PEKTOB XUMUYECKUX PEaKITUH.

3) IlonsiTHE YHTPOIMK HA MOJICKYIISIPHOM YPOBHE: SHTPOITHS U TEPMOIUHAMHYECKAsI
BEPOATHOCTb. AOCOIIOTHAsI SHTPOIHUS MPOCTHIX U CI0XKHBIX BemiecTs. [loctynar [Tnanka. Bropoit
3aKOH TEPMOJMHAMHUKU. Y CIIOBUE CAMOIIPOU3BOJIBHOIO IIPOTEKAHMS IIPOLIECCOB U
TEPMOJMHAMHUYECKOE PABHOBECUE B U30JIMPOBAHHOMN CHCTEME.

4) Dueprus ['nb06ca. CranmaprHas cBoOoaHas dHeprus ['n60ca 0Opa3oBaHuUs BEIIECTB U
pacyeTsl CTaHIAPTHBIX dHEpruid [ M60ca XMMUYECKUX PEeaKIIuid. 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 XuMu4yeckux peakuuil. [ OMOreHHbIE ¥ reTepOTreHHbIE XUMUYECKHE PEaKIUH.
Cpenssis ¥ MTHOBEHHAsl CKOPOCTh peakMyi. MexaHnu3M U CTalMHHOCTb peakuuil. JInmMutupyromast
craausa. OnHO, - 61, - U TPEXMOJIEKYJISIPHbIE PEaKIUU.

6) (DaKTOpBI, BJIMAIOIINUEC HAa CKOPOCTh XUMHWYCCKUX pCaKI_[I/Iﬁ. 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. DHEPIHs AKTUBALMH, IEPEXOIHOE COCTOSHUE U
AKTUBUPOBAHHBIA KOMIUIEKC Ha PUMEPE OJHOCTATUNHON peaKuu.

39



8) O6paTumblie U HeOOpaTUMBbIE peakiy. [IpUHIHIT MOJBMKHOTO (JMHAMUYECKOT0) PABHOBECHS
Jle-IaTenwve. Koncrantel paBHoBecus K. u K, uX cOOTHOIIEHHE 1T 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 PABHOBECHUS OT TEMIIEPATYPBHI.

10) Karanu3 u xuMuyeckoe paBHoBecue. ' oMoreHHblld Karanu3. BiusHue katanu3zaropa Ha
OGapbep MpsAMOK U 00paTHOM XUMUUYECKOW peakluu. | eTeporeHHbIN KaTallu3 U €r0 0COOCHHOCTH.

11) PactBopsl. icTHHHBIE pacTBOPHI M rPyOOAUCHIEPCHBIE CUCTEMBI (CYCIIEH3UU U SMYJIBCHH).
Kounonanslie pacTBOpbl. Y CTOMUMBOCTE IpyOOANCIEPCHBIX CUCTEM: CEAUMEHTALUS, CHHEPE3HC,
KOAryJIsLHUsL.

12) Tepaple pacTBOpHI 3aMelieHus U BHeapeHus. Pa3a BHenpenus. O01acTy NpUMEHEHHS
TBEP/IbIX PACTBOPOB.

13) Pa30aBiieHHBIC PaCTBOPBI HEANIEKTPOJIUTOB. J[aBieHue HachIeHHOTO napa. TemmepaTyps
KUIIEHUS U OTBEpAEBaHUs pacTBOpoB. OcMoTHUEcKOE aBieHue. [IepBrlii 1 BTOpOil 3aKOHBI
Payns.

14) PactBOpBI 251eKTpOIUTOB. Teopus JIEKTPOIUTHUECKON Arcconuanuu Appenuyca. Mon-
JUIIOJIBHOE U AUIIOJIb-IUII0JIBHOE B3aUMOJIEHCTBHE.

15) CunbHble u cinadbie 37eKTpouThl. CTETeHh U KOHCTAHTA IUCCOIUAIIMN. 3aKOH pa3BeACHUs
OctBanbia.

16) MonHble paBHOBECHS B pacTBOpax EKTponTOB. CTyneH4aras JUCCOLUAIUS JIEKTPOJIUTOB
B pacTtBopax. CTyneHuyaTass KOHCTaHTa JUCCOLMALMM KUCIIOT U OCHOBaHUMU. [luccounanus
KOMIUIEKCHBIX COEIMHEHUH.

17) Inccoumanms Boabl. MonHOe pou3BeneHre Boabl. BomopoaHseiii moka3arens. [1lkana
KUCJIOTHOCTH. MHAMKATOpBI.

18) HacplmieHHble, nepechlilieHHbIe U HEHACIILEHHbIE pacTBOPHI colieil. CriocoObl BBIPaXKEHHS
KOHIIEHTPalUil pacCTBOPOB: MAacCOBast OISl U MOJISIPHOCTb.

19) PaBHOBecus B pacTBOopax TPYJAHOPACTBOPUMBIX BEIIECTB. PacTBOpUMOCTH U MPOU3BEICHNE
pPacTBOPUMOCTHU. Y CIIOBUSI PACTBOPEHHUS U OCAXKIACHUSI BEILIECTB.

20) OO6MeHHBIe peakluu. Y CIOBUS OJHOCTOPOHHETO MPOTEKaHUsI OOMEHHBIX peakiuil. [Ipumepsl.

21) I'maponus. I'maponus conelt o KaTHOHY ¥ aHMOoHy. CTyrneH4aTslii TUApOan3. Biusaue
TEMIIepaTypbl U KUCIOTHO-ILEJIOYHOCTH Ha THJIPOJIN3 COJeH. Y ClIOBUSI HEOOpaTMMOTO TUAPOJIH3a.

22) IloHsATHE O CTENEHU OKUCIIEHUS SJIEMEHTOB COeTMHEHUAX. OKUCIUTENBHO-
BoccTaHoBUTeNbHBIE peakinu. Knaccudukanus OBP (npumepst). TunuuHble OKUCTUTENN U
BOCCTaHOBUTEIIN.

23) MeToa HOHHO-3JIEKTPOHHOT0 OanaHca 1moadopa Ko3((GUIIMEHTOB B OKUCIUTENBHO-
BOCCTAaHOBUTENFHBIX peakisix. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE TTOYPEAKIIUN U UX
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE MIOTEHIIUANBI. Y CIIOBHSI CAMOIIPOU3BOJILHOTO MTPOTEKAHUS
OB-peaxnuii. Cs3b notennuana OB- peakuuu ¢ u3mMeHenueM 3uepruu ['mooea.

24) Merannndeckue 3J1€KTpobsl. BO3HUKHOBEHUE CKauka IOTeMalla Ha TPaHMIle pa3zera
MeTauI-31eKTpoanuT. CTaHIapTHBIE OKUCINTEIbHO-BOCCTAHOBUTEIBHBIE TOTEHITUAIIBI
METAJIIMYECKUX IEKTPOI0B. BinsHME KOHLIEHTpalluu 3JIEKTPOIUTa U Temneparypsl Ha OB-
NOoTeHIMaN: ypaBHeHHe HepHcTa. DNEKTPOXMMHYECKHM psAJT HAIIPSKEHUN METAIIOB.
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25) I'a30BbI€ 27IEKTPOABI HA IPUMEPE BOAOPOIHOTO 1eKTpoAa. CTaHJapTHBIM OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIN MOTEHIIMAT BOAOPOIHOIO 3eKkTpoaa. Biusnue pH Ha 3nauenne OB-
MOTEHI[MAIa BOJIOPOTHOTO JIEKTPO/Ia.

26) OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE AJIEKTPOIbI; 3aBUCUMOCTh OB-moTeHIMana ot
KOHIICHTPAIMU MOTEHIMAIONPEACIIAIONINX YyacTull, pH-anekrponura u reMiepaTypsl.

27) 'anbBaHUYECKHE DJIEMEHTHI U UX TUNBL. [IpuHnmn padotsl D Ha mpumepe MeaHO-
uaKoBOrO ['D. Tokoobpa3zyromas peakius. Pacaer D/1C.

28) XuMHUUYecKre HCTOYHUKH TOKa. batapelku, akkyMyJsITOpbI, TOIUTMBHBIE 3JieMeHThI. O0IacTu
WX TPUMEHEHUSI.

29) Onextponus. KoHlleHTpalnoHHAas U ANEKTPOXUMUYECKas MOISIpU3aIHsl dJEKTPOIOB.
KuneTnka 31eKTpOJMTUYECKOTO BBIJCICHHS BOJIOPO/IA.

0) DnexTponu3 pacTBOPOB U PaCIUIABOB C MHEPTHBIMHU AJEKTpoaaMu (ipumepsl). OT6op
BEPOSITHBIX AJIEKTPOJIHBIX MOIYpPEaKlUii HA OCHOBE 3HAYECHUN X JIEKTPOIAHBIX OTCHIIMAJIOB.
[Tepenanpsoxenue. OOIaCcTH TPUMEHEHUS.

31) DnekTposu3 pacTBOPOB C PACTBOPUMBIM aHOJOM (Ipumep). O6s1acTu NPUMEHEHUS.
Teoperndeckoe HanpspKeHHE pa3nokeHus. Boixon mo Toky. [lepBeiii 1 BTopoit 3akon Dapayest.

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

33) DneKTpoXUMUYECKUI MEXaHU3M KOppo3uu. [IpndyrHbl BOBHUKHOBEHUS TallbBaHOMAP.
VY ciioBUS KOPPO3UH C KUCITOPOIHOW U BOJOPOAHON IE€NOIAPU3ALIUECH.

34) CxopocTts koppo3uu. Biausiaue paznuunbix paktopos (coctaB u pH cpenbl, Temneparypa,
IPUPO/Ia KATOJHBIX U aHOJHBIX YYaCTKOB) HA CKOPOCTb 3JIEKTPOXUMHUECKON KOPPO3HH.

35) Metoabl 3alMThl METAJUIOB OT KOPPO3UHU. 3aIlIUTHBIE HEMETAIIMUECKUE U METANINYECKHe
MOKPBITHS (KaTOJHBIC U aHOIHBIC TIOKPBITHS). BBIOOP 3alIMTHOTO METAJUIMYECKOTO TIOKPBITHS
B 3aBUcUMOCTH OT pH cpeapl. CiocoObl HaHECEHHS] METAIUTMYECKUX OKPBITUH.

36) DIIeKTPOXUMUYECKUE METObI 3aLUTHl METAJIJIOB OT KOPPO3HU: IPOTEKTOPHAS U KaTOIHAs
3anmra. JlerupoBanue cmiiaBoB. OcnabieHne CBOMCTB KOPPO3ZUOHHOM CpeIbl.

37) KBantoBoMexaHn4yeckoe oObICHEHHE CTpoeHus1 aToma. KopryckymnsipHO-BOJHOBAs IPUPOIa
AJIEKTPOHA.

38) Ilpunnun HeonpeneneHHnoctu [ eizendepra u BEposITHOCTHOE OMTUCAHNE COCTOSTHHS
anekTpoHoB B atomax (yp.llpenunrepa). BonnoBas ¢hyHkIus. ATOMHBIE OpOUTAIIH.

39) I'maBHOe, OpOUTAIbBHOE U MArHUTHOE KBAHTOBBIE YKCIIA KAK XapaKTEPUCTUKU COCTOSTHUS
3NIEKTPOHOB B aToMe. VX B3anMocBs3b. @opma u opuenrtanus AO.

40) DuepreTuyeckas CTpyKTypa aTOMOB. YPOBHHU U MOAYPOBHH 3Hepruu. [lopsanok 3acenenus
JJIEKTPOHAMM NOAypOoBHEeU sHepruu. [Ipasuno XyHna.

41) Cnun snextpoHoB. [Ipunnun [aynmu. EmMxocTs ypoBHEH, noaypoBHeit u AO 1o 31eKTpoHaM.

42) MHuorosnekTpoHHble aToMbl. [lopsiiok 3aceneHus: ypoBHel, noaypoBHed U AO 3JIeKTpOHAMH.
[TpaBuno KneukoBckoro. OCHOBHOE M BO30YKJIEHHOE COCTOSIHUE aTOMOB.

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

44) Tlepuonnueckuit 3akoH u [lepuonnyeckas cucreMa. [lpunnunel ee nocrpoenus. Ilepuonsl,
TPYIIIBI U MOATPYIIIIBL.
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45) BeprukanbHas, TOpPU30HTaIbHAS IEPUOIUYHOCTD, TUATrOHAIBHOE CXOACTBO 3JIEMEHTOB.
Broprnunas nepuoauyHOCTS.

46) IlepmonnyHOCTH B U3BMEHEHUH Pa3MEPOB aTOMOB, UX 3HEPTUU MOHM3ALUU, CPOJCTBA K
3JIEKTPOHY, 3JIeKTpooTpuLaTenbHocTy. [llkana 3neKkTpooTpuaTeIbHOCTH.

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

48) Meto/1 BalleHTHBIX cBsi3eld. OOMEHHBII U JIOHOPHO-aKIIENTOPHBIA MEXaHU3MBI €€
BO3HUKHOBEHHs. CrocoObl TEPEKPBIBAHUS JICKTPOHHBIX 00JIAKOB (ATOMHBIX OpOHTAJICH).

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

50) Teopuss rubpunnzauuu. Teopust OTTaIKUBAHUA JOKAJIN30BaHHBIX MIEKTPOHHBIX HIap.

51) HampaBieHHOCTh XUMUYECKOW CBSI3M U T€OMETpUs MoJieKyJ. [lJinHa, yroa v SHeprus 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. ITo TaGIMYHBIM 3HAYSHUSAM TEPMOIMHAMUYICCKIX KOHCTAHT PacCUYUTaTh TEMIIEPaTypy,
npu kotopoii cucreMa ZNO 1y + C rpagur) = ZN + CO() HAXOAUTCA B PaBHOBECUH.

3. Mmeem ranbBaHUYECKHI SJICMEHT

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

Onpenenute MOJIPHOCTD AJISKTPOIOB M HAIMUIITUTE PEAKIIUH, MPOTEKAOIINE Ha KAaTOE U
aHOJIe ¥ YpaBHEHHE TOKOOOpa3yrollel peakiuu. YKaXUTe HallpaBJIeHUE JABIKEHUS DJIEKTPOHOB
BO BHemHeH nenu. Paccunraiite 91C peakuuu.

4. Beraucauts pH pactBopa, B 1 nmutpe kotoporo coaepxurcs 0,0051 r rupoKCHI-HOHOB.

5. OKuCIHTETHLHO-BOCCTAHOBUTEIBHAS PEAKITUS IPOTEKALT 110 CXEeMe

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

[TonoGpath K03 HUITMEHTHI METOIOM TIOJTypeaknii. YKa3aTh OKUCITUTENb U
BOCCTaHOBUTENb. PaccunTarh cTaHAapTHBINA MOTEHIIMAT PEAKIUH.

6. lmeeM ranssanmdeckuii snement Pb | Pb?* (0,01M) | | Cu?* | Cu. Hanucars katoaHbIil 1
AHOJIHBIN MpolLiecchl U ypaBHEHUE TOKooOpa3zyromen peakuu. Paccunrars D/1C.

7. Hanumure TepMOXUMUYECKOE YpaBHEHHE, COOTBETCTBYIOIIEE TAOTHUYHOMY 3HAYCHHIO
(AH® oop) NH3. CkoJbKO Tema BBIIEIHTCS, €CIH B pe3ynbTaTe peakiuu obpasyercs 64 r NH3?
YBenuuuBaeTcs WM YMEHBIIIAETCS SJHTPOMHUS B Xo/ie peakuun? OTBET MOTUBUPYUTE.

8. K kaxnomy u3 Bemects KHCO3, BaCly, CH;COOH no6aBuiu pacTBOp CepHOI
kucnoTbl. O0OCHYIITE, B KAKUX CIy4asX MPOU30LUIA peakiuu? BoipasuTh UX MOJIEKYISIPHBIMU
¥ MOHHO-MOJICKYJISIPHBIMU YPaBHECHUSIMHU.

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

CocraButh cxemy ['D u onpenenure:

a) HampaBlIEHWE JBMKEHUS AJIEKTPOHOB BO BHEIIHEH IETH;

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) HaIlpaBJICHUE CIBUTA PABHOBECHS IIPH MMOHKCHUN TEMIICPATYPBI

0) yBemMYHMBAETCS UM YMEHBIIAETCS MPHU TOM BEIMYMHA 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 ralbBaHUYECKOTO 3JIEMEHTA, B KOTOPOM MPOTEKAET PeaKIus

SnCl, + HgCl, =SnCl; + Hg.

Onpenenuts KaTo U aHOJI, HAMCATh PEAKLUH, IPOTEKAIOIINE Ha 3JEKTpoJax. Berancaurs
cranaaptayro J/C.

13. Hns peakuuu 2FE(K) +3 Hzo(r) = F82O3(K) + 3H2(r), AHOX.p. =354 kJx.

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
JaBiieHus; 0) yBeIMUEHHE KOHIEHTPAIMK BOASHOTO Iapa; B) MOBBIIICHHE Temrieparypsl? 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 o6ocHOBaTH ¢
MOMOIIBIO0 MOJICKYJISIPHBIX M MOHHO-MOJICKYJISIPHBIX YPaBHEHUH.

15. 3anucarh cxeMy rajbBaHUUECKOr0 JIEMEHTa, COCTABJIEHHOI0 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 ypasaenuto C (rpadur) + H, O(r) < CO (r) + Hz (1)

Omnpenenure u 000CHYHTE:

a) DHAOTepMHUYECKas WM 3K30TepMUYecKas JaHHAsl PeaKLny;

0) yBeIMYMBACTCS WJIM YMEHBILACTCS YHTPOIUS B XOJI€ PEAKIHH

17. 3anucarp Bblpa)keHUE U BBIYUCIUTH BeanuuHy 1P, 3Has KOHIIEHTpaLuIo OJJHOTO U3
MOHOB B HachImeHHOM 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 Kakoi fenosspusanueil 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 (3HTaNbNUAHBINA UM SHTPONUUHBIN) SIBISETCS ONPEAEISIOIINM B 3TUX
YCIIOBUSAX?

20. Hanicatp B MOJIEKYJIIPHON M HOHHO-MOJIEKYJIIPHON (popMe ypaBHEHUS PEaKLIUi,
NPUBOSAIINX K 00pa30BaHUIO MAJIOAMCCOIMUPYIOIINX COSTNHEHHUN

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

[Tonbepute KO3 PHUITUEHTHI METOIOM MOTYpPEAKITUN. YKAXKUTE OKUCITUTEND U
BOCCTaHOBUTEINb. PaccunTaTh CTaHAApPTHBIN MOTEHIMA PEaKIUH.

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

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

0) 9K30- WJIK SHIOTEPMUYECKAS PEaKITUs;

B) B KaKyl0 CTOPOHY CMEIIAETCsl PaBHOBECHE MPOIIECCa MPHY MOBBIIIICHUS 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 TOTCHIIHAIOB O0OCHYIHTE KaKKe BEIecTBa
BBIJICTISIIOTCS. Ha SJIEKTPOIax.

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 MoJsspHOCTh 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 BHELIHEH LIETIH;

0) Hanmmmure ypaBHEHHE TOKOOOpa3yIOIeH PeaKkiiui.

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

Ornpenenutb 1 000CHOBATH:

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

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

33. OKUCAUTETHFHO-BOCCTAHOBUTEIbHAS PEAKLIUS TPOTEKAET 0 CXeMe

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

a) yKasaThb OKUCJIHUTEIh U BOCCTAHOBUTEIb;

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 TaOMMYHBIMH JAHHBIMH, paccunuTaTh 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 cieayronmx KoHreHTpamusax: [NO;] = 0,06 mons/n; [NO] = 0,24 monsw/m;
[O2] = 0,12 monb/n. PaccunTaiiTe KOHCTAHTY PaBHOBECHSI PEAKIIMU M UCXOJHYIO KOHIIEHTPAIIUIO
NO..

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

a) coctaBbTe cxemy I'D u ompenenurte NOJSIPHOCTH IEKTPOJOB; O) YKaKUTE HANpaBICHHUE
JBUKEHHS SJIEKTPOHOB BO BHEIITHEH 11eTH; B) paccumTaiite ctannaptayto J.J1.C.

39. OkuCIUTETFHO-BOCCTAHOBUTEIbHAS PEAKIIUS IPOTEKALET 110 CXEMe

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

[TonoGepute K03 HUIHEHTH METOAOM MOTYPEAKIHH. YKAKUTE OKUCIUTENb U
BOCCTaHOBUTEb.

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

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

YBenuuuBaeTcs WM YMEHbBIIIAeTCsl SJHTponHs B xo/ie peakunu? OOOCHYHTE ¢ 4eM 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 TONTypeakiuii. PaccunTaiiTe craHaapTHBIM
MOTEHLIMAN PEaKiuu.

42. CocraBbTe ypaBHEHHS aHOJHOTO U KaTOIHOTO MPOLIECCOB, MPOUCXOAIINX 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) obnamgaeT Oonbliei
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) MOHIKEHUE TeMIepaTyphl; 0) yBelIMYEHHE BECOBOIO KOJMYECTBAa KapOoHAaTa
KaJIbLIUs?

45. B KOHTaKTe ¢ KakuM U3 MeTaiioB, Pb nimm Fe, nuak 6osiee KOppO3HOHHO HECTOCK B
Mopcko# Bozie? CocTaBbTe ypaBHEHHUS aHOJHOT'O M KaTOAHOro mpoueccos. C kakoi
JenoJsipu3alueil mporekaetT 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 KOHIIEHTpAIHIO ruapokcua-noHoB B 0,1M pactBope 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 MPOIECCOB, MPOUCXOMAAIIMX Ha S3JIEKTPOJaxX M
00OCHYWTe KakuWe BeIIECTBA BBIIGISIOTCS HA OJEKTpoJax. BBIUMCINTE  KOJIMYECTBA
BBIICTISIIOLIUXCS Ha DJIEKTPOJIaX BEIIECTB IIPHU H.Y.

49. Paccuutath K. peakituu CO(r) + Cly(r) = COCly(r), ecau u3 2 mosne CO u 2 mons Cls
obpazoBaioch k MomeHTy paBHoBecus 0,45 moap COCly. OObsicHUTe, B KAKOM HampaBiICHUH
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 METOJJOM HOHHO-3JIEKTPOHHBIX YPABHEHUN U YKAKUTE
HaIlpaBJICHUE €€ TPOTEKAHUSI.

52. CocTaBUTH SJIEKTPOHHYIO (OpMYILy aToMa yriepoja B OCHOBHOM U BO30YXJICHHOM
cocrosHusX. [t AO  HeBo3OyXIEHHOTO aroMa  ONPENENIUTh  KBAaHTOBbIE  4HCIIA,
XapaKTEepU3YIOIINe BaJICHTHbIC OPOUTAIH.

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

54. YcTaHOBUTH MPOCTPAHCTBEHHYIO KOH(pUrypanuto Monekyiasl HyoSe. Kakos BaneHTHBIH yron
B OTOH Mouiekyne? YKa3aTh HalpaBJIeHHE AUIIOJILHBIX MOMEHTOB CBsi3el B MoJiekyine 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 JJOHOPHO-aKIenTopHas cBs3b: BF3, BF4, 8033' ?

59. Kak u3MeHseTcs painyc aTOMOB U MeTaJUTMYecKue cBoiicTBa B psaagy Na—Mg—AI—Si?
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DK3aMEHAITMOHHBIN OUJIET COMECPIKUT 2 TEOPETUUECKHMX BOMPOCA U 3 MPAaKTHYCCKHUE 3a1aui U3
pa3HBIX TEM Kypca.

Ilpumep sx3amenayuonno20 burema
Kadpeopa IIE2uX
Hucuyunauna XHUMHus

D9K3AMEHAIIMOHHBINA BUJET N

1. TennoBbie 3ddexTrl peakuit QV u Qp. DHIO - U dK30TepMUUecKkue peakiuu. CTaHaapTHBIC
ycnoBusi. CtanaapTHbie cocTosiHUS. CTaHAapTHBIC YHTATBITUU 00Pa30BaHUS MTPOCTHIX M CIIOKHBIX
BeniecTB. 3akoH ['ecca n ero ciencrus. TepMoXuMHUECKUE ypaBHEHHs. PacueT TeroBbix

3¢ (HEeKTOB XUMHUYECKUX PEaKIUH.

2. DIEKTPOXUMHUYECKHE METOIBI 3aIUTHl METAINIOB OT KOPPO3HUH: MIPOTEKTOPHAS M KaTOIHAS
3ammra. JlerupoBanue criaBoB. OcnabieHne CBOMCTB KOPPO3UOHHOM CPEIbL.
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

KaTOJHBIN M aHOJHBIN MPOLIECCHl U YpaBHEHHE TOKooOpasyromiel peakiuu. Paccuutars 31C
2.

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

TCCTHPOBAHMSA
KoJu1-Bo 3aganuii B KoJ1-Bo 3apanui, Bpemst Ha
0aHKe BOIIPOCOB NpeabsBJIsieMbIX CTYICHTY TeCTUPOBaHUE, MUH.
He MeHee 150 He meHee 30 60

UYacTts 3aanunii B 0aHKE BOMPOCOB COJIEPKAT pacyeTHBIC 3a/1au, HE TPEOYIOIINEe CI0KHBIX
BBIYMCIICHHM.

[Tonuseiii (HOHA OIEHOYHBIX CPEACTB IS MPOBEJACHUS MPOMEKYTOYHOM aTTecTallud B
(opMe KOMIIBIOTEPHOT'O TECTUPOBAHU pa3MellleH B OaHKe BOIIPOCOB JAaHHOTO Kypca JUCLUIUIMHBI
B CJ10 Moodle / eLearningServer 4G DUOC HI'TYV.

B Xxonme moaroTtoBkM K MPOMEXYTOYHOM aTrTecTalMy OOydaroUIMMCs IpeloCTaBiseTcs
BO3MOXHOCTB HpOﬁTH TECT CaMOITPOBECPKH. Tect AJid CaMOITPOBEPKH MO JUCHUIIIIMHE pasMCIICH B
C10 Moodle / eLearning Server 4G DUOC HI'TY B cBOOOJHOM /JIsl CTYI€HTOB AOCTYIIE.

10.1.4. TunoBble TecTOBBIE 32aHuA 10 pa3aeny 3 «KuHeTHKa XUMUYECKUX TPOIIECCOBY

1. Kakue peakiuu siBISIOTCS TOMOT€HHBIMU?
1) Mex1y TBEpABIMU BEUIECTBAMU; 2) MEXK/1y ra3aMu;
3) MeX 1y JKUAKUM U Ta3000pa3HOM BELIECTBOM; 4) MEX/1Y JKUJIKIUMHU BEIIECTBAMU

2. Kakue peaxiy sBISIOTCS TeTepOTreHHBIME?
1) Mex 7y TBepJbIMU BEUIECTBAMHU; 2) MEXK]Y KMJIKUM U TBEPAbIM;
3) mexxy razamu; 4) MEXy )KUJIKUMHU BelleCTBAMU

3. CKOpOCTh XMMHUYECKON peaKkIui He 3aBUCHT:
1) oT Hanuuusl KaTanuzatopa; 2) OT KOHLIEHTPALUU Pearupyroux BEeIeCTB;
3) naBieHus; 4) OT TeMIeparypbl; 5) OT Macchl TBEPJOrO BEILECTBA
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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 pearupyromux BemecTs,  4) oT 00beMa peakmoOHHOI0 cocy 1a

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

7. KoHcTaHTa CKOPOCTH peaKkluy 3aBUCHUT:
1) OT KOHIIEHTPALIMK PEAruPYIOIIUX BEIIECTB; 3) OT TEMIIEPATYPhI;
4) HanMuuA KaTajau3aTopa; S) CTENEeHH U3MENIbYeHHOCTH TBEPOrO 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 XUMUUYECKOM peakluu:
1) YBenuuuBaer Ep;  2) YMenbiaer E,yq; 3) YBenuuuBaeT J0JI10 aKTUBHBIX MOJIEKYJT

10. CHmxeHue SHEPruU aKTUBALIMKA MOYKHO OCYILLECTBUTH:

1) noBbILIEHHEM TEMIIEPATYPHI U YBEJIUNYEHUEM KOHLIEHTPAIIMH UCXOHBIX BEIIECTB,
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 PHEPTU aKTUBAIIUU MIPSMOI U OOpPaTHOM peaKIIHii;

2) pa3HOCTHU PHEPrUM aKTUBALIMK OOpATHOW U MPAMOM peakuuii;

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

12. TermoBoii 3¢ ekt 0OpaTUMOI SHIOTEPMUIECKON PEaKINN PaBEH:

1) pa3HOCTH PHEPTU aKTHBAIIUU MIPSIMOKN U 0OpaTHOM peaKIIHii;

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, 00paTHOH 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) 6omb11e 2) MEHbIIIE 3) paBHBI

15. Jlns 5K30TepMHUYECKOI peakluu:
1) Eakm > EaKm . 2) E <E 3)

axkm akm *

o

= EaKm

axkm

16. KoHcTaHTa CKOPOCTH XMMHYECKON PEAKIHMH, ISl KOTOPOU AH0298<O MPA yYBEIINYECHUN
TEeMITepaTypHhI:
1) yBenmumBaercs; 2) yMeHbLIaeTcs; 3) He u3MeHseTcs

17. Temneparyphblil ko3 duirent B ypaBueHuu Bant-I'opda nmeer 3HaueHus:
1)or10 10 20; 2)o1t3 109; 3)or2 n04; 4)or 1 105

18. KarannzaTop yBeIH4IMBaeT CKOPOCTh PEAKIINH 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 KOHIIEHTPALIMX UCXO/IHBIX BELIECTB U IIPOAYKTOB PEAKIIUHY;
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 BCceX MepeUHCICHHBIX

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. KoHcTanTa paBHOBECHS] XUMUYECKOM PEAKIIUU HE 3aBUCHT OT:
1) KOHILIEHTpaIMU BEIECTB U JaBJICHUS;

2) IpHUPOBI pEarupyIOIINX BEIIECTB U TEMIIEPATYPHI;

3) IpUpPOIBI pearupyroluX BEIIECTB U UX KOHIICHTPALIUH.

24. Koncranra PpaBHOBCCH: B 3K30TepMquCKOﬁ pCaKkiuu pu NHOBBIMICHUSA TEMIICPATYPbI:

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

« 7 202 1.

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 (0,3)

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

Kype 1

Cemectp 1

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

0) B pabouyto mporpaMmy BHOCATCSA CienyIOLIHe U3MEHEeHHs (yKa3aTh Ha KaKo# roj Havana
MOATOTOBKH):

1) ;

3) e

Pa3paborunk (u):

(®UO, yueHas cTeneHb, yueHOE 3BaHHE)

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

JIMer akTyanu3auum NPUHSAT HA XpPaHeHHe:

3aBeyIolHii BhITyCKatoen kadeapoit

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

42



		2022-03-24T13:32:46+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "НИЖЕГОРОДСКИЙ ГОСУДАРСТВЕННЫЙ ТЕХНИЧЕСКИЙ УНИВЕРСИТЕТ ИМ. Р.Е. АЛЕКСЕЕВА"




