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Pabovas nporpamma AMCUMIIHHEL «XHMHS» COCTaBIEHA B COOTBEICTBHH C
TpeboBanaMH DefepaibHOr0 rocyJapcTBeHHOTo 00pasoBaTe/LHOr0 CTAHAAPTA BHICIIEro
obpazosanua (PI'OC BO), yreepaxnennoro INpukasom MuuncTepersa o6pa3oBaHHS H HayKH
Poccniickoii @enepanuu 23.08.2017 r. Ne 813. Pafowas nporpamma NpeimasHauyeHa i
noarotopku  Oakataspa mo Hampamienuno  35.03.06  Arpoummsenmepusi, npoduab -
JAerTpoTenaoobecmedeHHe MyHHUHOAILHELIX 06Pa30BAHHIL.

Hactosmas paovan mnporpamMMa JMCIMIUIMHEL COCTABIEHA B pPAMKAX OCHOBHOM
npojeccHoHaNLHON  00pa30BATENLHON NPOrpaMMEL (OIIOIT) u yuMTBIBAET OCODEHHOCTH
o0yueHH A NPH HHKJIKO3MBHOM 0DPA3OBAHHH JIHI C OTPAHHYEHHBIMH BO3MOXKHOCTAMH 3]10POBbS
(OB3) v ueBanMIoB.

Cocrasurens — moxTop GHonOrHuecKuX Hayk, npodeccop kadeaprr Batosckas E.K.
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OHCHHNITHHEY, JOKTOP TEXHHYECKHX HayK, npodeccop - Q’ﬁu - E.M. bacapernna
PaBouas nporpamMma IMCUMIIHHE 0100peHa MeTogrRYeckoii MHCTHTYTA arponHKeHepHH

«22» anpens 2021 r. (mpotokosn Nel),
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COJIEP)KAHUE

[Tnaaupyempie pe3ynbTaThl OOy4YEHHUS IO AWCIMILIUHE, COOTHECEHHBIE C
IaHupyeMbIMu pesynbTaTamu ocBoerust OITOIT

1.1. Ienp u 3aga49u JUCITUTIMHBI

1.2.  KomnereHIMu U MHIUKATOPBI UX JOCTUKECHHUI
Mecto nucuumunel B crpykrype OIIOIT
OO6beM AUCHUILTUHBI U BUABI Y4eOHON pabOThI
3.1.  Pacnpenenenue o0bemMa IUCHUIUTMHBI IO BUJaM y4eOHOI paOboThI
3.2.  Pacnpenenenue yueOHOT0 BpEMEHHU MO pa3jienaM U TeMam
CtpykTypa U cofep>KaHue TUCHUILUIUHBI, BKIIOYAIOIEe MPaKTUYECKYIO
MOATOTOBKY

4.1. CopepxaHue JUCIUTUTUHBI

4.2. CopnepxaHue JEKIHI

4.3. Copepxanue 1a00paTOPHBIX 3aHATHI

4.4. CoaepxaHue MPaKTUYECKUX 3aHATHI

4.5. Bupasl u coepkaHrue cCaMOCTOSTENbHOM paboThl 00yJarOIIUXCs
Y4eOHO-MeToAnYeCKOe 00ecTeueHIuEe CaMOCTOATEIbHONU PaboThl 00yUYaOIUXCS
M0 AUCLUILINHE
@DOH]T OIIECHOYHBIX CPEJICTB ISl MPOBEICHUS TPOMEXKYTOUHON aTTEeCTAllUN
00y4JaromuXCs M0 TUCIUTLTAHE
OcHOBHasl U JOTOJIHUTENNbHAS yueOHas TuTeparypa, HeoOxoaumast s
OCBOGHUS JUCLMILIIUHBI
Pecypchl nnpopmManmoHHO-TEIeKOMMYHUKAMOHHOM ceTu « HTepHeT»,
HEOOXOUMBIE I OCBOCHUS JUCIUILTUHBI
MeTtoauueckue yka3aHust Jisl 00y4aroIuXcsl IO OCBOCHUIO TUCIUTLIAHBI
WNupopmaninoHHbIe TEXHOJIOTUH, UCTIOIB3yEeMbIE TIPU OCYIIECTBICHUU
00pa30BaTEeNLHOTO MPoIIecca MO JUCIUIUINHE, BKITIOYas epEICHb
MIPOrPaMMHOTO O0eCTICUeHUs U HHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM
MarepuanbHO-TeXHUYECKas 0a3a, He0OXoauMast ISl OCYIIECTBICHUS
00pa3oBaTesIbHOTO Mpoliecca Mo JUCIUIUINHE
[Tpunoxxenue. ®OH OLEHOYHBIX CPEJCTB IS TEKYIIEro KOHTPOJIS
YCIEBAaEMOCTH U MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN 00YyYaroINXCs
Jluer peructpan “3BMEHEHHUN
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1. Ilmanupyemblie pe3yabTaThl 00y4eHHUsl 110 JUCHUILIHHE,

COOTHECEHHbIE ¢ IVIAHUPYeMbIMH pe3yabTaTamu ocsoenuss OIIOII

1.1. lean u 3a7a4M JUCHUTLITHHBI

bakanaBp no HampaBiaeHuto noArotoBku 35.03.06 ArpouH)KeHEpHsl JOJKEH ObITh
HOJTrOTOBJIEH K CJEIYIOIUM BHJIAM HPO(PECcCHOHATBHON [eATeNbHOCTH: NPOU3BOJCTBEHHO-
TEXHOJIOTHYECKOU, MPOEKTHOM IESITEIBHOCTH.

Hesab tucuunmIMHEbL cQOPMUPOBATH Y CTYJICHTOB CUCTEMY (PYHAaMEHTAIbHBIX 3HAHUH 1O
XMMHH, HEOOXOAUMBIX IS TIOCIIEAYIONIECH IIOATOTOBKHM OaKaiaBpa, ClIoCOOHOTO K A3PPEKTHBHOMY

PELICHUIO

MMPAKTUYCCKUX

3ama4

CENBCKOXO03IHCTBEHHOT'O

CIOCOOCTBYIOLUX JalbHEUIIEMY Pa3BUTHIO JTUUYHOCTH.
3agauM AMCUMILIUHBIL
U3yYUTh OCHOBHBIE XHMHUYECKHE SBICHHS, OBIAJCTh (PYHAAMEHTAILHBIMU MOHATUSIMH,
3aKOHaMHM U TEOPUSMH KJIACCUUECKON U COBPEMEHHON XUMUU;
copMUpOBaTh OCHOBBI HAy4YHOI'O MHPOBO33PEHHUS M COBPEMEHHOTO XHMHUYECKOTO
MBILIJICHHS]; 03HAKOMUTBCSI C HAYYHOM anmapaTtypoid ¥ MeToJaMH XMMHYECKOIo MCCIeI0BaHUs,
IpUOOPECTH HABBIKY MTPOBEIEHUS XUMUUYECKOTO KCIIEPUMEHTA;
HAY4YHMThHCS BBIJCIATh XUMHUECKOE COJIepKaHKe B MPo(ecCHOHANbHBIX 3a1a4ax Oyayei

JIeITECIIbHOCTH;

OBJIAACTb MCTOAAMHU PCIICHUA HpO(l)eCCI/IOHaJ'ILHBIX 3ajaa4.

IIpOU3BOJCTBA, a

TaKoKC

1.2. Ilnanupyemble pe3yabTaThl 00y4eHHsl 0 JUCHUILINHE (MOKA3aATeH
c¢opMHPOBAHHOCTH KOMIIECTEHIIMA)

OIIK-1. CnocoGeH pemaTh TUMOBBIE 3a/1a4H MPOPECCHOHATBHON AEATEIbHOCTH Ha OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB MAaTEMAaTHUECKHMX W €CTECTBEHHBIX HAyK C NPUMEHEHHEM

HHOOPMAITMOHHO-KOMMYHHMKAIITMOHHBIX TEXHOJIOTHIA

Kon 1 HaumeHOBaHKE ®opmupyembie 3YH
HWHAWKATOpa
JOCTHUXKCHUSA
KOMICTCHIHH 3HAHUSA YMCHHSI HABBIKU
NJI-1.0I1K-1 OOyuarommiics  nomkeH | OOyuaromucs OO0yJaromuiicss T0KEeH
Hcnonbiyer 3HATh: OCHOBHBIC 3aKOHBI | JIOJDKEH YMETh: | BIIAJICTh: HaBBIKAMU
OCHOBHBIE 3aKOHBI XVUMHH,  SIBICHHS  H | HCIOJB30BATh ONHCAHWSI  OCHOBHBIX
€CTECTBCHHOHAYYHBIX | TPOIECCH, HA KOTOPBIX | OCHOBHBIE XUMHUYECKHE | XUMUYECKUX  3aKOHOB,
JVCIIUTUTAH JIJIS OCHOBAHBI NPUHIMIGI | 3aKOHBI W TIOHSTHSI B | SIBJICHUH W TPOIIECCOB,
pelieHus JENCTBUS 00BEKTOB | IPO(heCCUOHATTLHOM HAa KOTOPBIX OCHOBAHBI
CTaHJApPTHBIX 337249 B | MPO(eCcCHOHATBHOM NESITEeIbHOCTH W IS | IPUHIMIBL  JCUCTBUS
COOTBETCTBUHU C JESITEIIBHOCTH U KOTOPBIC | PEIICHUS MHXKCHEPHBIX | 0OBEKTOB
HaIpaBJIECHHOCTHIO HCIIOJIB3YIOTCS s | 3amad - (b1.0.11-Y.1) | mpodeccuonanbHoOn
npodeccrnoHaIbHOM peIIeHUsT  WHXKEHEPHBIX JIESITEIIBHOCTH u
NEeSATeTLHOCTH 3amau - (b1.0.11 -3.1) KOTOPBIE HCIIOIB3YIOTCS
JUTST pelieHus
WH)KEHEPHBIX

3amay - (b1.0.11-H.1)

2. Mecto aucunnimubl B ctpykrype OITIOII

Juctummaa « XUMUSD» OTHOCHTCS K 00s13aTEIIBHOM YacTH MporpaMMbl OakaiaBpuarta.

3. O0bém ucHMIIMHBI U BUABI Y4eOHO0#l padoThI
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O6beM aucuuIuInHbl cocTaBiseT 3 3adetHble equHuIbl (3ET), 108 akanemMuyeckux 4acos,
(mamee yacos).

JlucuuruinHa u3yvaercs:
- ouHas ¢opma oOyueHus B 1 cemectpe.

3.1. Pacnpenesienne o0beMa AUCHMIIMHBI IO BHAAM Y4eOHO# padoThl

Bun yueGHO# paboThI

KomnnuectBo yacos

Ounas hopma oOydeHHS

KonTakTHas padora (Bcero), 32
B TOM 4HcCJIe IPAKTHYeCcKas MOAr0TOBKa®
Jlexmm (J1) 16
[Ipaktuueckue 3ausarus (113) 16
JlabopaTopusie 3ausatus (JI13) -
CamocrositeibHas padora odyuaromuxcs (CP) 76
Kourtpoan -
Hroro 108
3.2. Pacnipenesnienne y4e0HOro BpeMeHH 110 pa3feiaM U TeMam
Ounas ¢popma o0y4eHust
B ToMm uucne
Bcero KOHTD
HaumenoBanue pa3zziena u TeMbl KonrakrHas pabora
/o 4acoB CP 0JIb
J J3 | 113
1 2 3 4 5 6 7 8
Pa3nen 1. OcHOBBI cTpOEHHUSI BEllleCTBA
1.1. | Benenue. OCHOBHbIE 3aKOHBI XUMHH. 5 1 - 2 2 X
1.2. | XuMus 1 nepuonyeckas CucTemMa 11 3 - 2 6 X
a5eMeHTOB. CTpoeHue aToMOB. XUMUYECKas
CBSI3b.
Paznen 2. BzauMonelcTBHUA BEIIECTB
2.1. | Xumnueckas TepMoarHaMuka. OCHOBHBIE 12 2 - 2 10 X
3aKOHBI TEPMOJIMHAMUKU. XUMHUYECKast
KMHETHKA. XMMUYECKOE PABHOBECHE.
Paznen 3 PactBopsl.
3.1. | XuMHYeCcKue CUCTEMBI: pacTBOPHI, 20 2 - 2 16 X
JOUCTIEpCHBIE CUCTEMBI. OCHOBBI XUMHYECKOTO
aHaJIM3a BOJAHBIX PACTBOPOB.

Pa3znen 4. DnexTpoXxuMHUYECKHE IPOLIECCHI.




4.1. | DIEeKTPOXUMUYECKUE CUCTEMBI: KUCIIOTHO- 26 4 - 4 18 X

OCHOBHEIE W OKHUCIIMTEILHO-
BOCCTAaHOBHTC/ILHBIC CBOMCTBA BEIIECTBA.
I'anpBaHmYecKHE 3JIeMEHTEI. XUMHUYECKHE
HCTOYHUKHU TOKA. DJIEKTPOJIN3 COENUHEHUH.
Koppo3ust MmeTaioB u 3amura OT KOPPO3HUH.

4.2 | PeakunoHHas CIIOCOOHOCTH BEIECTB. 14 2 - 2 10 X
XHUMHUYECKHE CBOMCTBA METAJJIOB.

Pa3znen 5. DnemMeHThI OpraHn4ecKol XUMHUU

5.1. | DnemMeHThl OpraHMYeCKOM XUMHUH, TIOJTUMEPHI, 18 2 - 2 14 X
OJIUTOMEPBIL.
KonTponb - - - -

Hroro 108 16 | - | 16 | 76

4. CprKTypa U CoAepiKaHuE€ NUCHUIIJIMHDBI, BRKIIOYAIIIECC IPAKTUYICCKYIO IIOATOTOBKY

[IpakTryeckast MOATOTOBKA MPH pean3aliil y4eOHBIX NMPEIMETOB, KypCOB, TUCIUIUIHH
(Momynei) opraHuszyeTcs IyTeM TPOBEACHHUS MPAKTUUYECKUX 3aHATUN, MPAKTHKYMOB,
nabopaTOpHbIX  pabOT W HMHBIX  AHAJOTUYHBIX  BUJOB  Y4YEOHOM  JESATEIBHOCTH,
peyCMAaTPUBAIOLIUX y4YacTHEe OOYYarOIIMXCS B BBIIMOJHEHUH OTAEIBHBIX 3JIEMEHTOB padoT,
CBSI3aHHBIX ¢ OyayIIel mMpodecCHoHaNbHON NeTETbHOCTHIO.

[IpakTuueckast HOArOTOBKAa MOXKET BKJIIOYATh B C€0sl OTJENbHbBIE 3aHATUS JIEKLIMOHHOTO
TUMNA, KOTOpBIE IMpPEeAyCMaTpUBAIOT TMepefady yuyeOHOW uHboOpManuu 0O0yYaromumcs,
HEOOXOMMMOW  JUIsi  TOCTEAYIOIIEro  BBIMOJHEHHWs  paboOT, CBS3aHHBIX C  Oyaymien
pohecCUOHATBEHOM e TENIbHOCTDIO.

PexomeHryeMblil 00beM MPaKTUYECKOM MOATOTOBKH (B MPOLIEHTaX OT KOJIMYECTBA YacOB
KOHTaKTHOW pa®oThl) 151 AUCLHUILINH, PEATU3YIOLIUX:

- yHuBepcanbHble koMmereHu (YK) ot 5 1o 15%;
- obmenpodeccrnonanbusie komnereHmu (OIIK) ot 15 mo 50 %;
- npogeccronansubie KomrnereHnuu (1K) ot 20 mo 80%.

4.1. Coaep:xxaHue TUCUMILINHBI
BBenenue
Xumusl KaKk 4acTh ecTecTBO3HaHus. lIpeamer xumuu. BemectBo. Buabl XuMUUECKHX
peakiuii. CBSI3b XUMHUU C APYTUMHU HayKaMU. 3HAUYCHUE XUMUHU B (QOPMUPOBAHUH MBIIILJICHHUS, B
W3YYCHUU TIPUPOJIBI U PA3BUTUU TEXHUKH. XUMUS U MPOOIEMBI IKOJIOTUH.

OCHOBBI CTPOEHHUA BellleCTBA

DJIEKTPOHHOE CTPOCHHME aTOMa W CHUCTEMAaTHKa XUMHYECKHX 3JieMeHTOB. KBaHTOBO-
MexaHuueckass wmoaenb aroma. Ilpunmun Ilaynu wu mnpaBuno Xyupa. Crpoenue
MHOTO3JIEKTPOHHBIX aTOMOB. [lepuoauueckas cucrema JI.11. MenieneeBa 1 "3MEHEHHE CBOMCTB
DJIEMEHTOB M HX cocAuHeHHH. OKHUCINTEILHO-BOCCTAHOBUTEIILHEIC CBOMCTBA DJCMEHTOB.
Xumuueckasi cBA3b. OCHOBHBIC TUIIBI U XapaKTEPUCTUKHU CBsi3U. KoBajleHTHAs U MOHHAS CBSI3HU.
Merton BaneHTHBIX cBsizedl. [ uOpunuzanus. [loHsITHE 0 METOJE MOJEKYJISIPHBIX OpOUTaATCH.
CTpoeHue U CBOMCTBA MPOCTEUIINX MOJEKYJ. THIBI B3auMOAeHCTBHS MOJeKyJ. KomIiekcHbIe
coenuHeHusi. OCHOBHBIE BHABI B3aUMOJECHCTBUS MOJIEKYJI. CHIBI MEXMOJEKYISIPHOTO
B3aumojieiicTBusi. BogoponHas cBsi3b. J[OHOPHO-aKIENTOPHOE B3aUMOICHCTBHUE MOJIEKYJI.
KowmmnekcHbie coenuHeHus. KOMIUIEKCHI, KOMIIIEKCOOOpa30BaTeNU. JIMTAHIBI, 3apsl |
KOOPJIMHAIIMOHHOE YUCJIO KOMIUJIEKCOB. THUIBI KOMIUIEKCHBIX coenuHennil. [lonsTue o Teopusax
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KOMILIEKCHBIX COSIMHECHUN. XMMUS BEIIECTBA B KOHACHCUPOBAHHOM COCTOSSHHHU. ArperaTﬂoe
COCTOSHHE BeIIeCTBAa. X MMHUUECKOE CTpPOCHHEC TBCPAOI'O TCJa. AMOp(bHOG COCTOSHUEC BCIICCTBA.
KpI/ICTaJ'IJ'ILI. KpI/ICTaJIJII/I‘IeCKI/Ie PCIICTKHU. XuMHu4Yeckass CBS3b B TBCPABIX  TCJIaX.
MeTannndeckas CBS3b M METaJUIbl. XMMHYECKAs CBI3hL B IMOJIYIIPOBOJHHUKAX W JUDBJICKTPUKAX.
PeanbHele KpHUCTaJJIbI. HpOCTOC BCIICCTBO. I/I30Mepm[ " aJlJI0TpOIus.

B3aumoneiicTrBus BeuecTs

DJeMeHThl XUMUYECKOM TEpPMOAMHAMMKHU. ODHepreTudeckue 3(PQeKTbl XUMHYECKHX
peakuuii. BHyTpeHHss sHeprusd u SHTanbnus. Tepmoxumus. TepMOXMMHYECKHE 3aKOHBI H
ypaBHEHHUs. DHTANbIUA OOpa30BaHUS XMUMHYECKUX coeauHeHud. CTaHIapTHOE COCTOSHHE.
OHTponMs W €e M3MEHEHHe IpH XUMHMYECKHX mporeccax. OHeprus ['mb6ca u sHeprus
lenpMronpua ¥ UX M3MEHEHUS NMPU XMMHYECKUX IMpoleccax. YCJIOBHS CaMONPOU3BOIBHOIO
NOPOTEKAHUs XMMUYECKHX peakiuil. YCIOBHS XUMHMYECKOro paBHOBecHs. OOpaTumble u
HeoOpaTHMble peakIMi. XUMUYECKUI MOTeHIHal. AKTUBHOCTb U KOO(PGUIUEHT aKTUBHOCTH.
Xumnueckoe U (pa3oBoe paBHOBecHs. 3aKOH JieiicTBusa Macc. KoHcTaHTa paBHOBECHS U €€ CBSI3b C
tepmoguHamMuueckuMu  pyHkuusaMu. Ilpunnun Jle-Ilatenbe. Xumuueckoe paBHOBECHE B
rereporeHHslx cucremax. ®aszoBoe paBHoBecue. [IpaBuno ¢a3. PacnpeneneHue BemiecTB B
reTeporeHHbIX cuctemax. [loBepxHoctHeie sBieHus. CopOrus. AncOpOIMOHHOE paBHOBECHE.
I'ereporennsle quCIEpCHBIE CUCTEMBI.
Xumunyeckasi kuHeTuka. CKOpOCTh TOMOT€HHBIX XMMHUYECKHX peakiuil. OCHOBHOE XMMHUYECKOE
ypaBHEHHE. 3aBHCHUMOCTb CKOPOCTH XMMHMYECKMX PpEaKkLUMi OT TeMIepaTypbl. OHeprus
aktuBauuu. l['oMmoreHHeli karanu3. llenHsle peaknuu. @PuU3NYeCKHME METOABl YCKOPEHUS
xuMmudeckux peakuuil. KoneOatenpHble peakuuu. CKOPOCTh TE€TEPOT€HHBIX XUMHUYECKUX
peakiuil. ['eTreporeHHbIi KaTanus.

PacTBoOpbI.

Onpenenenue u knaccudukanus pacTBOpoB. PacTBOPbI HEITEKTPOIUTOB U JIEKTPOIUTOB.
BonHbie pacTBOpBI 3JIEKTPOIUTOB. ACCOLMMPOBAHHBIE M HEACCOLMHUPOBAHHBIC AJIEKTPOJINTHI.
CBoiicTBa pacTBOPOB aCCOLMUPOBAHHBIX 3JIEKTPOIUTOB. AKTUBHOCTh. OCOOEHHOCTH BOJIBI KaK
pacTBopuUTEN. OJNEKTPOJIUTUYECKass Iuccolyanus BoJbl. BomopoaHblli IMOKa3aTenab Cpebl.
HonHble peakuuu B pacTBopax. Jucconumanus KOMIUIEKCHBIX COEOUHEHUN. Teopus KUCIOT U
OoCHOBaHUH. KOHCTaHTBI KUCIIOTHOCTH U OCHOBHOCTH.

Komnonansle cucremsl. JlucnepcHocTs UM aucnepcHbele cuctembl. Kiaccuukarnus
KOJUIOMJIHBIX CUCTeM. 30iM W reiad. Muuemisl U ux crpoeHue. [lomydyeHne KOJTOMIHBIX
pacTBOpPOB. YCTOMYMBOCTh KOJUIOMIHBIX CHUCTEM, ONTHUYECKHUE M DIIEKTPUYECKUE CBOMCTBA.
Meroas! nonydeHus U pa3pylieHUs] KOJUIOWIHBIX cucTeM. Koyutonasl B IPUPOJHBIX CUCTEMAX.
PacTBOpbI MOIMMEpOB.

DJIeKTPOXMMHYecKHe MPoLecchl.

OKuCINTEeNbHO-BOCCTAHOBUTENBHBIE — Mporiecchl.  OmnpeneneHue U KiIacCUpHUKAIMS
ANEKTPOXUMUYECKUX TpoleccoB. 3akoHbl Papanes. TepmoauHaMuKa 3JIEKTPOIHBIX IPOLECCOB.
[Tonarue 06 anekTpoAHbIX NoTeHnManax. [‘ampBaHuueckue snemeHTsl. DJIC U ee u3MepeHue.
CrangapTHBIM BOJOPOIHBIN 3IEKTPOA U BOAOPOHAS IIKaJla HOTEHIIMaNoB. Y paBHeHue HepHera.
[loTeHuManel METaJNIMYECKUX, Ta30BBIX M OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX JJIEKTPOIOB.
NoncenekTuBHbBIE AIEKTPOJBI U CEHCOpbl. MemOpaHbl U MeMOpaHHbIM noTeHnuan. KuHeruka
JNEKTPOAHBIX  MPOLECCOB.  ODJIEKTPOXMMHUYECKass M  KOHLEHTPALMOHHAS  IMOJISIPU3ALINS.
Onexrpoaus. IlociaenoBaTebHOCTh AEKTPOAHBIX MPOLIECCOB. BhIXoa Mo TOKy. DIEKTposu3 ¢
HEPACTBOPUMBIMU M PACTBOPUMBIMH aHOJAMHU.

Koppo3us u 3ammra metamnoB MU cruiaBoB. OCHOBHbIE BUIBI KOPpPO3UU. XHUMHUYECKas
KOppo3us. DieKTpoxumuueckass kopposus. Kopposus moj nedcTBHeM OIIyXKIaroIluX TOKOB.
Meroasl 3amUTBl OT KOPPO3HH: JIETUPOBAHUE, JJIEKTPOXMMHYECKAs 3alllUTa, 3allUTHBIC
HOKphITUS. MI3MeHeHne CBOMCTB KOPPO3HMOHHOH cpeibl. MTHruOuTOphl KOPpO3HH.



DNEKTPOXUMHYECKHE CUCTEMBI. XUMHUYECKHE HCTOYHUKU TOKA. OJIEKTPOXUMHYECKHE
9HEPrOyCTaHOBKH. OIEeKTPOXUMHUUYECKHUE npeoOpa3oBareiy, KOHJIEHCATOPBI.
DnekTpoxuMHyecKkas 00paboTKa METAIIOB. DIEKTPOXUMHUYECKHE MOKPBITHS.

PeaknuonHasi cmoco0OHOCTh BellleCTB. XHMHYECKHE CBOiCTBA METAJLJIOB.
BemectBo m ero umcrora. AHAJIUTHYECKUH CHTHaAI W €ro BHABL XUMHYecKas
uneHTudukamus. KHCIOTHO-OCHOBHOE U OKUCIMTEIHHO-BOCCTAHOBUTEIHHOE THTPOBAHHE.
['paBumMeTprYECKUI U KOJIOPUMETPUUECKUN aHAIN3. DIEKTPOXUMHUYECKHUE METO/IbI aHAIN3A.

DJieMeHThl OPraHU4eCKOoil XUMHH.

Opranuyeckue  IMOJUMEpHBIE  MaTepuaibl.  MeToabl  TMOJIyYeHHUs  MOJIMMEpOB,
MoJTUMepHu3anysi, mNoduKoHAeHcanusi. CTpoeHWe W CBOWCTBA moimMepoB. [IpuMeHeHue
MOJTUMEPOB.

4.2. ConepxaHue JeKI Ui

Ounas ¢popma o0ydeHus1

p
aKT
nye
Koi- cxa
HanmenoBanue u coaep:kanue JIEKIUU BO 5
H/ II oJI

4acoB ot

OBK

1 | BBenenue. OcHOBHblIE TOHSATHS W 3akoHbl xumuu IIpeamer xumwuw. 1 +
3HaueHHe XUMUU B HAyYHO-TEXHUUECKOM Iporpecce OCHOBHBIE MOHATUS U
3aKOHBI XUMUHU.

Xumusi W nepuoaudeckas cucreMa oaynemMeHToB. CTpoeHue aToMOB
CoBpeMeHHbIE TPEJICTABIICHUS O CTPOCHUH aTOMOB 3JIEMEHTAa, OCHOBAHHBIE
Ha HEKOTOPHIX TIOJOKCHHMSIX KBAaHTOBOM MEXaHWKU: JIBOWCTBEHHAS
KOPITYCKYJISIPHO-BOJTHOBASI npupoaa ANEKTPOHA, MIPUHIIUIL
HeompeAeNeHHOCTH, KBaHTOBble uucia. [lpunmun Ilaynu. [lpaBuna wu
MOPSZIOK 3aMOJIHEHUSI aTOMHBIX opOuTanel, mpasuino KineukoBckoro, XyHa,
3anper [laynu MHOTrO3J€KTpPOHHBIX aTOMOB. B3auMOCBS3b pacnoyioxeHus
3JIEKTPOHOB B aTOMAaX C MX XUMUYECKUMH CBOMCTBaMHU.

2 | Ilepnonuueckuii 3aKOH B CBETE CTPOCHHS aTOMOB, MIEPUOUYECKAsI CUCTEMA 2 +
a7eMeHTOB. HekoTophie XapaKTepUCTUKH aTOMOB JJIEMEHTOB: PaauyChl
aTOMOB W HWOHOB, JHEPrUsl MOHU3AIMH, SHEPTHs CPOJICTBA K DIIEKTPOHY
ANIEKTPOOTPUILIATENIBHOCTh. ~ XHUMHUYECKass  CBsi3b ~ HopMmanmbHOe U
BO30YKJEHHOE COCTOSTHUE aTOMOB. OCHOBHBIE THIIBI U XapaKTE€PUCTUKH
XUMUYECKOM CBSI3M: METOJl BAJCHTHBIX CBS3€M, IOHATHE O METOJIE
MOJIEKYJISIpHBIX opOuTaneil. CBsi3p KOBAJICHTHAs, JOHOPHO-AKIENTOPHAs,
MOHHAs, METAJUTMYECKasi, BOJOPOAHAs. 3aBUCUMOCTh CBOWCTB BEILIECTB OT
THUNA XUMUYECKOU CBA3H.

3 | Xumunyeckass TepMmoAuHamuKka. (OCHOBHbIE TOHATUS U 3aKOHBIL. 2 +
TepMmoaunamuyeckas cucteMa. BHyTpeHHsIsI SHEprus TEPMOJUHAMUYECKOM
cuctembl. TeruoBoil addext peakuuu. [lepBoe Hayano TEPMOIMHAMHKH.




Onranbnus. Tepmoxumudeckue ypaBHeHus. 3akoH I'ecca. Bropoe Hauano
tepmoauHamMuku. CranpapTHass SHTponusa. PakTopbl (SHTPONUIHBIA U
SHTAJIBIIUNHBIN), OMNPENENAIOIMNEe BO3MOKHOCTh WJIM HEBO3MOXKHOCTb
CaMOIIPOM3BOJILHOTO MPOTEKaHUsl mpoueccoB. M300apHO-U30TepMUUECKH
noteHuuan. HanpaBneHHOCTh ~ XMMHMYECKHMX  MPOLIECCOB.  DHEPrus
['enbMrosbiia (M30XOPHO-U30TEPMUIESCKUAN TTOTEHITAAN ).

XuMHUecKass KHHETHMKAa. XHUMHYECKOe paBHOBecue l'omoreHHsie u
reTepOreHHble XMMHUUYECKHe mpouecchl. CKOPOCTb U MEXAHHU3M pEaKLUU.
@akTophl, BIUAIOIIME HA CKOPOCTh XHMHUYECKHUX peaKUMi. 3aKoH
NEHCTBYIOIMX MacC, KOHCTaHTa CKOpPOCTH, KHHETUYECKUE YpaBHEHUS,
NOPSAZIOK Peakuu. JHeprusl akTuBauuu, npaswio Bant-I'odda, ypaBHeHue
Appennyca. Karanuz. Cmemenue xumuueckoro pasHosecus. [Ipunmumn Jle-
[Iatense.

JHucnepcubie cucteMbl. PactBopsl Krnaccudukaius JUCHEpCHBIX CHUCTEM.
I'pyGonucnepcHble cUCTEMBI, UX CBOICTBA M MCIIOJIB30BaHHE B CEIILCKOM
xo3siicTBe. KommougHele pacTBOpbI, OCOOCHHOCTH CTPOEHHS, CBOWCTBA.
PactBopbl, kak romoreHsslie cucteMbl. CriocoObI BBIpaXKEHUSI KOHLIEHTPALUU
pactBopoB. Teopust pa30aBICHHBIX PAaCTBOPOB, HEAIEKTPOIHTOB. OcMoc.
Ocmotuueckoe paaBieHue. JlaBieHue HachIlEHHOTo mnapa. Temmeparypa
KHUIICHUS ¥ 3aMep3aHus (KpucTaumm3alius) pacTBopoB. 3akonsl Bant-I'odda
u Paynst s HE3JIEKTPOIUTOB M 3JEKTPOJIUTOB, MCIOJIB30BAHUE UX IS
U3TOTOBJICHUSI OXJAXKJAIOIUX W  aHTHOOJIEJICHUTENBHBIX CMa30K H
xuakocted. AHTHGpu3bl. CunbHbIC U c1aldble 3JeKTpoiuThl. KoHcTanTa u
cTerneHb aucconuanuu. M3otonndeckuit koaduiment. 3akoH pa3daBieHus
OctBanbna. HMonHoe mpousBeneHue BoAbl. BomoponHblii IOKa3aTens.
IM'uaponus. Ero 3nauenue npu UCTOIB30BAHUM yIOOPEHHM U SKCIUTyaTalluu
CEJIBCKOXO35MCTBEHHON TEXHUKH.

DIIEKTPOXUMHUYECKUE CHCTEMEL. OKuCIUTEIIBHO-
BOCCTAHOBUTEJILHBIE MPOIIECCHI: ompeeeHue, TEPMOJIMHAMHUKA,
HaIpaBJICHHOCTh, BO3MOXKHOCTh MPOTEKAHHWS B 3aJaHHOM HaIlpaBJICHUHU.
DNEKTpOAHBIM TOTEHLMAl Ha TPaHUIE T€TEPOr€HHOW CHUCTEMBbI MeETalll-
anekTposnuT. CTaHAapTHBIA 3JEKTPOJHBIA INOTEHLUAN, s HalpsKEHUS
METaJIJIOB, €ro 3HadeHue. [ ampBaHW4Yeckue 37eMeHThl. [IpuHIuUIm paboThL.
XuMUYecKkue HCTOUYHUKM ToKa. «CyXue» »dIIEMEHTbI, aKKyMYJSTOPBI,
TOIINIMBHBIC 3JICMCHTHI.

Koppo3usi MetaiioB. 3ammra OT KOPpPO3UU. XUMHUYECKas M
INEKTPOXUMHYECKAsI KOppo3us. [IpuunHEl 1 MEXaHU3M IEKTPOXUMHUECKON
Koppo3uu. Yiep0, npuunHseMslii koppo3ueid. Kopposus ¢ KuciopoHoi u
BOJOPOAHOW  aenoyigpu3anuert. Meroasl  3alMTBI  OT  KOPPO3UHU.
Jlakokpaco4yHble M METAIJIMYECKHE IOKPBITHSA, MPOTEKTOpHAas 3allluTa,
anekTpo3amura. THruéuTops kopposuu.

DNEeKTPOJIN3 paciulaBOB U BOJHBIX PAcCTBOPOB AJIEKTPOJIUTOB.
[TocnenoBarenbHOCTh pa3psiia 4acTULl HA DJEKTPOJAX MpU 3JIEKTPOJIU3E B
3aBUCHUMOCTHU OT BEJIMYUHBI JIEKTPOJHOTO noTeHimana. [lonspusamnus npu
anekTponuse. [lepenanpsixenue.




9 DOneMeHTbl OpraHndecko XuMuM. llomumepbl M OIUTrOMEpSI. 2 +
[Honumepusie MaTepHuaibl. Mertoasl MOJIyYeHHUS, OT/I€NIbHbIE
MPEJICTaBUTENH: TUIACTMACChI, BOJIOKHA, KaydyyKd. 3aBUCHUMOCTb CBOMCTB
OTJIENbHBIX MaTepHAJIOB OT CTPYKTYPhl MakpoMoJiekyl. Vcmonb3oBaHue
MOJIMMEPHBIX MAaTE€pUajOB B MAIIMHOCTPOCHUM TIPH OKCIUTyaTallud |
peMoHTe 000pyA0BaHUS. I'epmertnkn, KOMITayH/IbI, KJIEH,
3JIEKTPOU3OJISILITUOHHBIE MAaTEPUAIIBI.

Hroro 16 | 15%

4.3. Cogepxanue JJa0OPaATOPHBIX 3AHATHH

JlaGopaTopHble 3aHATHS HE MPEeTyCMOTPEHBI YUYEOHBIM TIaHOM
4.4. Coagep:xanne NPaAKTHYECKUX 3aHATUI
Ounas popma o0OyueHust

Ip
aKT
nye
Kon- | cxa
HanmeHnoBaHue NpakTUYECKUX 3aHATHIA BO A
n/m nozt
4acoB |  ror
OBK
a

1. | Kitaccel HeOpraHUYeCKUX COEIUHEHMIT 1 +

2. | OnpeneneHue SKBUBAJICHTa METasla. 1 +

3. | CTpoeHue aromMa W MEPUOJUYECKAs] CUCTEMA HJIEMEHTOB. XUMHUYECKas 2 +
CBSI3b.

4. | XuMunyeckasi TepMOAMHAMUKa. XUMUYECKasi KHHETHKA. 2 +
XUMHUYECKOE paBHOBECUE

5. | PacTBopbl  AJEKTPOIMTOB M HEIJIEKTpoauToB.  [IpuroromieHue 2 +
ANEKTPOIUTOB U aHTU(PU30B. ['uaponus yaoopenuit

6. | OKHCIUTETHbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU. 2 +

7. | I'anbBaHUYECKHE ITIEMEHTHI. 2 +
DnEeKTPOIU3 BOJHBIX PACTBOPOB COJIEH.

8. | Kopposzus meraminos. 3ammra OT KOPpO3UHU. 2 +
[Tonumepsl u onuroMepbl. CoCTaBlI€HHE pPEaKIUH MMOJUMEpPU3ALNN U 2 +
MOJIMKOHACHCAUU

Hroro 16 |20%

4.5. Buabl u cofepikaHue CAaMOCTOSITeILHOH PadoThI 00y4aIOIINXCS

4.5.1. Bunbl caMOCTOATENBHOM paboThl 00yJarOLIIXCs

KonunuectBo yacoB




ITo ouHnoit popme
00yUYeHHMS

[ToaroToBka K NPaKTUYECKUM 3aHITUIM 40
[ToaroroBka k 1a6OPATOPHBIM 3aHATHUSM U K 3aIIUTE -
J1a00paTOPHBIX paboT

BrinosiHeHNEe KOHTPOIBHOM paboThI -
CaMOCTOSITEIbHOE U3YUYEHUE OTACJIBHBIX TEM U BOITPOCOB 36
IToaroToBka K MpOMEKYTOUHOM aTTECTALMHI -

Hroro 76

4.5.2. ConeprxaHre CaMOCTOSITEIBHOU PaOOTHI O0YyJAFOIITIXCSI

Kon-Bo
4acoB
HaumeHnoBanue TeM 1 BOIPOCOB
n/n Ounas ¢popma
o0y4eHus
1 OCHOBHbIE 3aKOHBl XHWMHM: COXPAHEHHUS MATEPUU M DSHEPTUH, 4
MIOCTOSTHCTBA COCTaBa, KPaTHBIX OTHOIIEHMH, ABOTapo.
2 | BolmonHeHue ympakHEHUH MO COCTaBICHHUIO JJIEKTPOHHBIX (HOpMYIT 8
AJIEMEHTOB.
3 ITepuoanueckuii 3akon [[.M. MeHneneeBa, nepuoandeckas CUCTEMA 8
HJIEMEHTOB.
4 | Pemenue pacyeTHBIX 3aJay Ha ONPEICIICHHWE SHTAJIBIINUU, SHTPOIHH, 10
sHepruu ['ub0Oca.
5 Pemenne 3amad Ha ompeneneHue CKOPOCTH XMMHUYECKHUX PEaKkIHi B 10
3aBHCHUMOCTH OT KOHIIGHTpalluM U TeMIepaTypsl. PaBHOBecue.
Bnusinue naBieHust, KOHIEHTPAIMK U TEMIIEPATYPbI HA CMELIEHUE XUM.
pPaBHOBECHSI.
6 CnocoObl BbIpaXeHHs] KOHIEHTpAllMd pacTBOpPOB (MaccoBas o0, 10
MOJISIpHOCTB). Penienue 3a1a4 Ha pacuyeT KOHLEHTPAIMi pacTBOPOB.
7 CoCTaBJIE€HHE CXEM TaJIbBAHUYECKOT0 37eMeHTa, pacuet J.J1.C. 12
8 N3yuenne XxuMU4YeCKUX CBOMCTB MeTai10B. COCTaBIIEHUE XUMUYECKHUX 10
YpaBHEHUH.
9 CocraBiieHHE peaKkIui MOMUMEPH3AlMA M TOJUKOHJICHCAILIUH. 4
Vcnonp30BaHrE NOJTUMEPHBIX MaTEpUaIoB B TeXHUKE. COCTaB JAKOB.
Hroro 76

5. Y4eOHo-MeTOoAMYeCKOE 00ecieYeHHe CaMOCTOATEIbHON padoThl 00y4yarouuxcs 1no
AUCHHUILINHE

YuebHO-MeTOAMYECKHE pa3padoTku uMeroTcss B Hayunoit Oubmmorexke PI'BOY BO
OxHo0-Ypanbckuii 'AY:

1. T'uaponus coneit [DnexkTpoHHBIN pecypc] : MeToa. Yka3. [ camocTosTenbHON paboTh
CTYACHTOB [OYHOM M 3a0uHOW (opmbl 00ydeHus HampasieHuilt 35.03.06 ArpouHxenepus,
13.03.02 DnekTtposHepretuka U dnekTporexHuka, 19.03.02 IlpoaykTel mHTaHUS U3
pactutenpHOro cbipbsd, 23.03.03 DOkcruryaTtanusi TPaHCIOPTHO-TEXHOJIOTMUECKHUX MAIIUH H
KOMIUIEKCOB, criennainbHocTu 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJOTHUECKUE CpefcTBa] /
coct. E. K. batoBckas ; FOxHo-Ypansckuit 'AY, UHcTuTYyT arpounxenepun . YensiOuHCK:



HOxHo-Ypanbckuiit [AY, 2019 . 18 c. : Tabn. C mpun. bubmwmorp.: c. 18 (3 Haszs.). 0,3
MB. ocryn u3 gokanbHOU cetu. http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HeOpraHm4eckux COE€IMHEHUH [DneKTpoHHBIH pecype]| : Meron. Yka3z. [lnd
CaMOCTOSITENIbHOM palOThl CTYJEHTOB [0OYHOM U 3a04HOM (hopMbl OOyuUeHHUs HaIpaBJICHUN
35.03.06 Arpounxenepusi, 13.03.02 DnekTposHepreTuka u snekTpoTexuuka, 19.03.02 [IpoaykTsl
MUATAHUSI U3 PACTUTENIBHOTO Chiphs, 23.03.03 DxcrutyaTanus TPaHCIOPTHO-TEXHOJIOTHYECKUX
MalluH W KOMIUIEKCOB, crneruanbHocTh 23.05.01 HazeMHble TpaHCHOPTHO-TEXHOJIOTHYECKUE
cpeactBa] / coct. E. K. baroBckas ; FOxno-Ypansckuit 'AY, UHCTUTYT arpouH)XeHEpHH .
UYensounck: FOxuo-Ypansckuii AV, 2019 . 29 c. : un., Tabn . C mpun. buGmwmorp.: c. 28
.0,3MB. JlocTyn U3 TOKaJIbHOH cetH. http:/nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DaexTposin3 BOIAHBIX PACTBOPOB COJIeH [DIEKTpOHHBIN pecypc| : meton. Yka3z. s
CaMOCTOSITENILHON pa0OThl CTYJEHTOB [0OYHON U 3a04HON (hOpMBI OOydYeHHUs HaIpaBJICHUN
35.03.06 Arpounxenepusi, 13.03.02 DnekTposHepreTrka u snekTpoTexanka, 19.03.02 [IpoaykTsl
NUTaHWsI U3 PACTUTENBHOTO ChIpbs, 23.03.03 Okcrryaranus TpaHCHOPTHO-TEXHOJIOTMYECKHX
MAalllMH W KOMIUIEKCOB, cnenuaibHocTi 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJOTMYECKHE
cpeactea] / coct. E. K. batoBckas ; KOxHo-Ypanbckuii I'AY, MHCTUTYT arpouHXEHEpUH .
Yensounck: KOxHO-Ypansckuii 'AY, 2019 . 20 c. : Tabn. C npwi. bubmauorp.: c. 20 .
0,2MB . J[ocryn u3 tokaiabHOM cetu. http:/nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU [DJIEKTPOHHBIN pecypc] : MeTol. YKas.
Jns  caMocTosTeNbHOM paboThl [Ans OakanaBpoB OYHOM M 3a04HOM (popMbl 0OyueHHS
HanpasieHud 35.03.06 Arpounxenepusi, 13.03.02 DnekTposHepreTvka M 3JIEKTPOTEXHUKA,
19.03.02 IIpoayKThl MUTAHUS U3 PACTUTENBHOTO ChIpbs, 23.03.03 Dkcrryaranust TpaHCIOPTHO-
TEXHOJIOTMUECKUX MAaIlMH M KOMIUIEKCOB, crnenuanbHocTu 23.05.01 HaszemHble TpancnopTHO-
texHonoruueckue cpenctsal / coct. E. K. barosckas ; FOxno-Ypansckuit 'AY, Uucturyr

arpourxeHepuu . Yensounck: FOxuo-Ypansckuii 'AY, 2019 . 10 ¢. 0,2 MB. Jloctyn
U3 JIOKAIBbHOM ceTH. http://nb.sursau.ru:8080/localdocs/himi/12.pdf
5. Tepmonunamuka. Kunetnka [OnekTpoHHbBI1 pecypc] : wmeron. VYka3s. s

CaMOCTOSITENIbHOM paboThl CTYJEHTOB [0OYHOM U 3a04HOM (hopMbl OOyueHHUs HaIlpaBJICHUN

35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepreruka u snexkrporexuuka, 19.03.02 ITpoayxrst

NUTaHUSI U3 PACTUTENBHOTO ChIphbs, 23.03.03 Okcryaranuss TpaHCHOPTHO-TEXHOJIOTHYECKUX

MallMH U KOMIUIEKCOB, crnennanbHoctu 23.05.01 HazeMHBIE TpaHCIIOPTHO-TEXHOJIOTMUYECKHE

cpenctBa] / coct. E. K. barosckas ; IOxno-Ypansckuii 'AY, UHCTUTYT arponHXeHepuu .

Yensabunck: KOxHo-Ypansckuit 'AY, 2019 . 12 c. : Tabn. bubmuorp.: c¢. 12 . 0,2 MB
JocTyn u3 JokanbHou cetu. http://nb.sursau.ru:8080/localdocs/himi/13.pdf

6. ®oH/ OLICHOYHBIX CPEACTB VI NIPOBECHHUS
NPOMEKYTOYHOM aTTecTANMU 00y4ar0IIMXCSl 110 JMCIUIIHHE

JUis yCTaHOBJIEHUSI COOTBETCTBHUSI YPOBHS IOJATOTOBKM OOydYaroIIUXCsl TpeOOBAHUAM
®I'OC BO pa3paboran (GoHI OLEHOYHBIX CPEACTB JIs TEKYIIEro KOHTPOJS yCIIEBA€MOCTH U
IPOBEJCHUS MPOMEXKYTOUHOM arrecTaluu olyuaromuxcs no aucuuminHe. GoHA oLeHOYHBIX
CpeICTB npeacTasieH B [Ipuioxennn.

7. OCHOBHAA M IONOJIHUTEJIbHAS y4eOHasl JUTEepaTypa, He00X0AUMAas 1JIs OCBOCHUS
JTUCIHHUIINHDI

OcHoBHasl ¥ JTOTIOJTHUTENbHAS yueOHas uTeparypa nMmeercss B Hayunoit Oubimoreke u
INEeKTpOHHOU nHpOopMalmoHHO-00pazoBarensHoii cpene PI'BOY BO IO0xno-Ypansckuit [AY.

OcHoBHasn:
1. Axmeros, H. C. O0mas u Heopranndeckas Xumus : yueOHuk i By3oB / H. C. AxmeTos.
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12-e m3x., crep. Cankrt-IletepOypr : Jlans, 2021. 744 c¢. ISBN 978-5-8114-6983-3.
Tekcr: ANeKTpoHHbIN //  JlaHb: ANIIEKTPOHHO-OMOIMOTEYHAsT  CHCTEMa. URL:
https://e.lanbook.com/book/153910

2. Obmas xumust. Teopus u 3amauu : yuebHoe mocodue st By3oB / H. B. Koposun, H. B.
Kynemos, O. H. 'onuapyk [u np.] ; mox pegakuueit H. B. Koposuna, H. B. Kynemosa. 5-e u3g.,
crep. Cankr-IlerepOypr: Jlanb, 2021. 492 c. ISBN 978-5-8114-7334-2. Tekcr :
ANIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEUHAS cucTema. URL:
https://e.lanbook.com/book/158949.

3. Munaesckas, JI. B. OOmas xwumusa. Jns WHXKEHEPHO-TEXHUYECKUX HAIpaBIICHUH
MOATOTOBKU W CHENuaabHOCTeH : yueOHoe mocodue / JI. B. Munaesckas, H. A. llleronuxuna.
Cankr-IlerepOypr: Jlans, 2020. 168 c. ISBN 978-5-8114-3837-2. TekcrT : 31eKTpOHHBIH //

Jlans : anexTponHo-OMOMMOTEYHAs cuctemMa. URL: https://e.lanbook.com/book/126907

JdonmosHuTe/ILHAS:

1. Bop3zosa, JI. JI. OcHOBBI 001IeH Xxumuu : yueoHoe ocodue / JI. [I. bop3osa, H. 1O.
Yepuukosa, B. B. fIkymes. Cankr-IlerepOypr : Jlans, 2021. 480 c. ISBN 978-5-8114-
1608-0. Texkcr : snexTpoHHBIN // JlaHb : 31neKTpoHHO-OMOMMOTEYHast cuctema. URL:
https://e.lanbook.com/book/168698.

2. Eropos, B. B. O6mas xumus : yueOnuk 111 By30B / B. B. Eropos. 2-e uzn., crep.

Cankr-IlerepOypr : Jlanp, 2021. 192 c. ISBN 978-5-8114-6936-9. TekcT :
AJIEKTPOHHBIN // Jlanb : 3JICKTPOHHO-OMOIMOTEIHAS cucrema. URL:
https://e.lanbook.com/book/153684

8. Pecypchl uH(pOpMAIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH « AHTEepHETY,
Heo0XoAMMbIe JJIs1 0CBOCHHS TUCHMILIUHBI

1. Enunoe OKHO OCTyMa K y4eOHO-METOIUYECKUM pa3padoTkaM https://roypray.pd
2. OBbC «Jlanb» http://e.lanbook.com/
3. Yuusepcurerckas 6udbmuoreka ONLINE http://biblioclub.ru

9. MeToauyeckne yKazaHus JJisi 00y4aOUIUXCsl M0 OCBOEHHUIO TUCHHUIINHBI

YuyebHO-MeTonYeckre pa3paboTku uMerorcss B HayuHoit OuOIMOTEKe M 3JIEKTPOHHOU
uHpopMalmoHHo-oopaszosarensHoOi cpene PI'BOY BO I0xuo-Ypansckuit AV

VYuebHO-MeTOAMYECKHE pa3padoTku uMerTcss B Hayunoit Oubnmoreke ®I'BOY BO
OxHO0-Ypanbckuii 'AY:

1. Tupponus coneit [DNEeKTPOHHBIN pecypc]| : METOA. yKa3. I CaMOCTOATEIIbHON paboThI
CTYACHTOB [OYHOM M 3a0uHOW (opMmbl 00ydeHus HampasieHuil 35.03.06 ArpouHxeHepus,
13.03.02 DnektposHepretuka W dnekTporexHuka, 19.03.02 IlpoxykTbl mnuTaHUS U3
pacturenbHOro celpbs, 23.03.03 Oxcrulyatanysi TpPaHCIOPTHO-TEXHOJOTMYECKUX MAlIMH U
KOMIUTIEKCOB, crnenuanbHocTh 23.05.01 Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CpeacTBa) /
coct. E. K. batoBckas ; FOxHo-Ypansckuit 'AY, UHcTUTYT arpounxenepun . YensiOuHCK:
IOxHO-Ypansckuii [AY, 2019 . 18 c. : Tabn. C npun. bubnuorp.: c. 18 (3 Hazs.). 0,3
MB. Jloctyn u3 gokanbHOU cetu. http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Kiacchl HEOpraHMYEeCKUX COCIMHEHUW [DNEKTPOHHBIA pecypc| : METoA. yKas. st
CaMOCTOSITENIbHOW pabOThl CTYyZNEHTOB [OYHOM M 3a04HOM (opMbl OOy4YeHHs HampaBICHUN
35.03.06 Arpounxenepus, 13.03.02 DnexkTposHepreTrka u 3nekTpoTexHuka, 19.03.02 [IpoaykTel
MUTaHUS U3 PACTUTENBHOIrO Chipbs, 23.03.03 DOkcmyaranus TpaHCIOPTHO-TEXHOJIOTMYECKHX
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MalluH M KOMIUIEKCOB, crnenuanbHocTh 23.05.01 HazeMHble TpaHCHOPTHO-TEXHOJIOTHYECKUE
cpenctBa] / coct. E. K. barosckas ; IOxHo-Ypanbckuii ['AY, UHCTUTYT arponHXeHEpUH .
UYensbunck: KOxuo-Ypansckuii 'AY, 2019 . 29 c. : un., Tabn . C npun. bubmumorp.: c. 28
.0,3MB. Joctyn u3 nokanbHo# cetH. http://n.sursau.ru:8080/localdocs/himi/10.pdf

3. DIeKTponu3 BOAHBIX PACTBOPOB COJEH [DNEKTPOHHBIM pecypc| : METOA. yKas. i
CaMOCTOSITCIBHOW pabOThl CTYACHTOB [OYHOW W 3a0uHOM (opMbI OOyYECHHS HaIpaBiICHUN
35.03.06 Arpounxenepusi, 13.03.02 DnekTposHepreTuka u snekrpoTexuuka, 19.03.02 [IpoaykTsl
MUATAHUS U3 PACTUTENIBHOTO Chiphs, 23.03.03 DxcruiyaTanus TPaHCIOPTHO-TEXHOJIOTHYECKUX
MalluH W KOMIUIEKCOB, crneruanbHocTr 23.05.01 HazeMHble TpaHCHOPTHO-TEXHOJIOTHYECKUE
cpenctBa] / coct. E. K. baroBckas ; HOxuo-Ypansckuit 'AY, UHCTUTYT arpouHXeHEpHH .
Yensounck: KOxuo-Ypanbckuit [AY, 2019 . 20 c. : ta6n. C npun. bubmuorp.: ¢. 20 .
0,2 MB. J[octyn u3 JokaubHOM ceTu. http://n.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHCANTENHEHO-BOCCTAHOBUTEIbHBIE pEaKLUU [ DIEKTPOHHBIN pecypc] : MeTO. yKa3. uis
CaMOCTOSITENILHOM paboThl [U1si 0akaTaBpOB OYHOM M 3a04HOUM (opMbl 0OyUEeHUS HaIpaBICHUN
35.03.06 Arpounxenepusi, 13.03.02 DnekTposHepreTrka u snekTpoTexanka, 19.03.02 [IpoaykTsl
NUTaHWsI U3 PAaCTUTENBHOTO ChIpbs, 23.03.03 Oxcryaranus TpaHCHOPTHO-TEXHOJIOTMYECKHX
MAalllMH W KOMIUIEKCOB, cnenuaibHocTi 23.05.01 Hazemuble TpaHCIIOPTHO-TEXHOJOTHYECKHE
cpeactea] / coct. E. K. batoBckas ; KOxHo-Ypansckuii 'AY, NHCTUTYT arpouHXEHEpUH .

Yensabunck: Oxno-Ypansckuit 'AY, 2019 . 10 c. 0,2 MB. Joctyn U3 JoKaJlbHOH ceTH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf
5. Tepmomunamuka. Kwuneruka [DJeKTpoHHBIM pecypc] : METOA. yKaz. i

CaMOCTOSITENIbHOW pabOThl CTYyNEHTOB [OYHOM M 3a04HOM (opMbl OOy4YCHHS HaNpaBICHUN

35.03.06 Arpounxenepus, 13.03.02 DnexkrposHepreTuka u 3neKkTpoTexHuka, 19.03.02 [IpoaykTel

NUTaHUSI U3 PACTUTENBHOTO ChIpbs, 23.03.03 Okcrryaranus TpaHCHOPTHO-TEXHOJIOTMYECKHUX

MallMH M KOMIUIEKCOB, cnenuanbHocTH 23.05.01 HazeMHble TpaHCHOPTHO-TEXHOJIOTMYECKUE

cpeactea] / coct. E. K. batoBckas ; KOxHo-Ypanbckuii 'AY, NHCTUTYT arpouHXEHEpUH .

Yensaobunck: IOxHo-Ypansckuii 'AY, 2019 . 12 c. : Tabn. bubmuorp.: ¢. 12 . 0,2 MB
Joctyn u3 nokansHo# cetu. http://nb.sursau.ru:8080/localdocs/himi/13.pdf

10. UudopmMaiinoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble MPH OCYIeCTBICHUH
00pa3oBaTeIbHOIO MpoIecca Mo JUCHUIINHE, BKJIYasi epevyeHb NPOrpaMMHOro
odecneyeHusi 1 HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

Onepanuonnas cucreMa Microsoft Windows PRO 10 Russian Academic OLP;
oducHsrit maket Microsoft OfficeStd 2019 RUS OLP NL Acdmc,
IPOrpaMMHBIN KOMILIEKC A1 TecTupoBanus 3HaHu MyTestXPRo 11.0.

11. MaTtepuajbHo-TexHUYecKasi 6a3a, HeoOXoaUMAst 1J1sl OCYIIeCTBJICHUS
00pa3oBaTeILHOIO NMpoiecca no JUCHUIINHE

Y4eOHble ayJUTOPUHU JIS NPOBeeHHs] 3aHATHI, NMPEAYCMOTPEHHbIX MPOrPAMMOH,
OCHAIlleHHbIe 000PY/A0BaHUEM U TeXHHYECKHMMU CPeCTBAMH 00y4YeHH s

1. JlaGoparopuss xumuu; Y4eOHas ayAuTOpusi A TPOBEICHHS 3aHATUH JIEKIMOHHOTO U
CEMHUHApPCKOr0 THUIIOB, TPYNIOBBIX U MHAWBHIYAIBHBIX KOHCYJIbTALMM, TEKYILErO0 KOHTPOJ U
IpOMeXyTOuHOM arrectanuu 3083.

2. Y4eOHast ayJuTOpus U1 IPOBEACHUS 3aHATUI JIEKIIMOHHOTO ¥ CEMUHAPCKOT0 THUIIA, KypCOBOTIO
IPOEKTUPOBAHUS, TPYNNOBBIX W HHAMBUIYAJIbHBIX KOHCYJIbTALMM, TEKYIIErOo KOHTPOJIA U
MIPOMEKYTOUHOM aTTecTanuu; [lomernienue a1 caMoCTOSTENbHOM padoThl 423.
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3. VYuebHasg ayauTopust s TPOBEACHHMS 3aHATUH CEMMHApPCKOrO THIMA, KypCOBOTO
MIPOEKTUPOBAHMSI, TPYNIOBBIX W HWHAWBHUIYaJIbHBIX KOHCYJbTAIMM, TEKYyIIEro KOHTPOJS U
pOMEXYTOUHOM aTTectanuy; [lomerienue 1i1st camocTosTenbHOM paboThr 427.

4. VYwuebHas aynuTopusi Uil TPOBEIACHHS 3aHATUH CEMHUHApPCKOro THIA, KYpCOBOIO
IPOEKTUPOBAHUS, TPYNIOBBIX W WHAWBHUIYAJIbHBIX KOHCYJIbTALMM, TEKYILErOo KOHTPOJIA U
MIPOMEXYTOUHOM arTectanuy; [loMerienue st caMocToATeIbHON padoThl aya. 149.

IlepeyeHb 000py/I0BaHNSI U TEXHUYECKHX CPEIACTB 00yUYeHUs

IaGepeweprEIMETTAKRO YUCITY CTYAEHTOB, pabouee MECTO MPEeno aBaTess.

VYuebHo-Harnagable ocobust: [lepuoanyeckas cuctema

[IpoekuronHoe obopynoBanue (HeTOyK, mpoekTop), CTeHabl, MiakaThl. BeimpsmMuTensb, Bechl
aHaTUTUYeCKHe, MyQelbHas Ie4b, BEChl TEXHHUYECKHE, CYMIMJIbHBIM IIKad, TepMocTar,
JuctuiATop,  MUKpPOKAJIbKYJIATOp  NPOrpaMMHpyeEMbI  cexkyHaomep, pH METp-
muuBosibT™MeTp pH 300, noHomep-yHuBepcanbHblii OB-74, creH «bbITOBBIE XMMHYECKHE
HMCTOYHUKU TOKa», YCTAaHOBKA JUIs ONpeeNieHUus: 00beMa BOJIOpOAa, YCTAaHOBKA JIJIsl IPOBEICHUS
paboT MO 3JIEKTPOXMMHUH, KaJOpPUMETp, OOydaroulue M KOHTPOJMPYIOLIHE KOMIIbIOTEPHBIE
nporpaMmbl, Mukpockorbl, KOMIIEKThI MJIaKaTOB 110 OCHOBHBIM pa3fiesiaM XUMHH.
VYuebHo-Harnaaable nocoOus: Ilepuonuueckas cucrema, Tabnuua pactBopumMocTH, UHCTpYKIHS
10 TeXHHUKE 0€30MacHOCTH

I[IK DUAL-G2010/2KK18,5, TIK P-4/1GB/160Gb/monutop 17 , ITpoextop Acer , Dkpan Matte .
[Tepeuens ocHoBHOTO mabopatopHoro ob6opyxoBanus: I[IK DUAL-G2010/KK18,5, TIK P-
4/monutop 17, npoexkrop BenQ, sxpan ECONOMY.

[Tepeyenr OCHOBHOTO JTAOOPATOPHOTO OOOPYAOBAHUS: CUCTEMHBIN OJIOK, MOHUTOP.
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IIPH/IOKEHUE

®OH/JI OHEHOYHbIX CPEICTB

AJIA TECKYWIET0 KOHTPOJIA YCIIEBACMOCTHU U ITPOBEACHU A HpOMG)KyTO‘IHOfI aTrecrTanuu
06yqa10u11/1x05{ IO JTUCIHHMITIIMHE
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COJIEPXAHHUE

KomnereHmuu u ux UHIAUKATOphl, (HOpMUPYEMbIE B MPOLIECCE OCBOCHUS AUCIUITINHBI

[lokazaTenn, KpuTepun W  IIKaja  OICHUBAHWA  WHIAKATOPOB  JOCTHIKEHUS
c(hOPMUPOBAHHOCTH KOMITETEHITUI
TunoBsie KOHTPOJBHBIC 3a/aHus | (WJIM) WHBIE MaTepuajbl, HEOOXOIUMBIE ISl OIICHKU
3HaHWW, YMEHWH, HABBIKOB W (MJIU) ONbITA JEATEIBHOCTH, XapaKTePU3YIOIIUX
c(hOpMUPOBAHHOCTH KOMIIETSHITMI B TIPOIIECCE OCBOSHUS JUCITUTITMHBI
MeToaudeckue MaTepHralibl, OMPEIeIIIONNe IPOIEAYPhl OLICHUBAHUS 3HAHUN, YMEHUH,
HaBBIKOB M (MJIM) OTBITA AESITEIIbHOCTH, XapaKTepU3yOIINX cPOPMUPOBAHHOCTH
KOMITETEHITU
4.1. O1ieHOUHBIE CpeaICTBA JJISl MPOBEACHUS TEKYIIErO0 KOHTPOJIA YCIIEBAEMOCTH B
MpoIiecce MPaKTUIECKOMN MOATOTOBKH
4.1.1. Omnpoc Ha TPaKTUYECKOM 3aHATUH
4.1.2. TectupoBaHue
4.1.3. KontpoasHas pabora
4.2. [Ipouienypsl 1 OLIEHOYHBIE CPEACTBA ISl MPOBEICHUS MPOMEKYTOUHOM
aTTeCTaIluu
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1. KommnereHumu ¢ ykazaHueM 3Tana ux (pOpMHpPOBAHUSA B IIpoLiecce 0CBOCHHS

JUCIHUILIHHBI

OIIK-1. CriocobeH pemath TUIIOBBIE 3a[aui TPOPECCUOHATIBHOM AEITEIbHOCTH Ha OCHOBE
3HAHUN OCHOBHBIX 3aKOHOB MaT€MaTHYECKHUX, €CTECTBEHHOHAYYHBIX U 001enpodeccnoHanIbHbIX
JUCLUIUIMH C TPUMEHEHHEM HH(POPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUI

HaumenoBanue
®opmupyembie 3YH OLICHOYHBIX
CpEICTB
Konun
IIpo
HAaMEHOBAHUE MESK
WHIUKATOpA Teky yTO
JOCTHXKCHU S mas YyHa
3HAHUS YMEHUS HaBbIKA
KOMIIETEHI[UA arrec s
Tauus arre
crail
ust
NJ1-1.0I1K-1 OO0yuaromuiics Obyuaromuiics OO6yuaromuiics 1.0tger | 1.
I/Icnonb3yeT HOJIKEH 3HATh: | IOJDKEH  YMETh: | IOJDKEH BiaAeTh: | 10 3aueT
OCHOBHBIC 3aKOHBI | OCHOBHBIE HCIIOJIb30BaTh HaBBIKAMH Ha6°133T
CCTCCTBCHHOHAYYH | 3aKOHBI XWMHH, | OCHOBHBIE OITMCaHUS OpHOH )
bIX TUCHMIUIAH IV | gpieHus U | XUMHYECKUE OCHOBHBIX gagﬂ?ci’n
PpCHICHHUA HPOIIECCHI, Ha | 3aKOHBI XUMHUYECKHX _
CTaHZAPTHBIX 3a/1aT | korophIX TIOHSATHS B | 3AKOHOB, SBIEHNH | popamue
B COOTBETCTBHU C | chopambl mpo(eCcCHOHANBH | U TIPOIIECCOB, HA | ;
HAlpPaBICHHOCTBIO | 11y e Ol JeATENBHOCTH | KOTOPBIX 3. Konr-
npogeccHonabHOMN IeUCTBUSA U JUIS pEIIEHHs | OCHOBAHBI poJibHaA
ACATCIEHOCTH 00BEKTOB WHXCHEPHBIX TIPUHIIATIBI pabora
npodeccuonanb | 3ama4 - (b1.0.11- | nefcTBuUs
oii mesrenpHOCTH | Y.1) 00BEKTOB
u KOTOpEIE podeCCHOHATTEH
HCTIOJIB3YIOTCS Ol JIeATeNbHOCTH
JUTST penieHus u KOTOpBIC
HMHXCHEPHBIX HCIIOJIB3YIOTCS
3amay - (b1.0.11- JilaE: | peleHus
3.1) HHKEHEPHBIX
3amau - (b1.0.11-
H.1)

2. IloxazaTeyi, KpUTEPHUH M LIKAJA OLEHUBAHUA CHPOPMHUPOBAHHOCTH KOMIIETCHIIHI

[Tokazaren KpuTepuu u mikana olleHUBaHUS PE3yJIbTaTOB O0YUYCHUsI 110 AUCHUILINHE
u Henocrarounerit JlocTaTouyHsIit Cpennuii ypoBeHb | BpicOkMil ypoBeHb
OLCHHNBAaH YPOBCHBb YPOBCHb
us (3YH)
b1.0.11- | Obyvarommiics He | OOy9arommiics OOyuarommiics ¢ | OOygarommiics ¢
3.1 3HaeT  OCHOBHBIE | c1ab0 3HAET | HE3HAUNUTEIBHBIMU | TpeOyeMOit
XUMHUYCCKHUEC OCHOBHBIC OH_II/I6KaMI/I n | CTCIICHBIO
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3aKOHBI, SIBJICHUS U | XUMHUYECKHE OTJICTbHBIMU MOJTHOTHI u
TIPOIIECCHI, Ha | 3aKOHBI, SIBICHUS U | TpOOeIaMyd  3HAET | TOYHOCTH  3HAEeT
KOTOPBIX MPOIECCHI, Ha | OCHOBHBIC OCHOBHBIE
OCHOBAHBI KOTOPBIX XUMHUYECKHE XUMHUYCCKHE
TIPUHIIHAIIBI OCHOBaHBI 3aKOHBI, SIBJICHUS U | 3aKOHBI, SIBJICHUS U
NEHCTBHUS TIPUHIIATIBI MIPOIIECCHI, Ha | TIPOIIECCHI, Ha
00BEKTOB JeiCcTBUS KOTOPBIX KOTOPBIX
npo¢eCcCHOHATBHO | 0OBEKTOB OCHOBaHBI OCHOBaHBI
W NeATenbHOCTH U | MPO(eCcCHOHANBHO | MPUHITUITBI TIPUHIIUATIBI
KOTOPBIE A IeITeNbHOCTH W | JeHCTBHUSI EUCTBUS
WCTIONIB3YIOTCS AJISl | KOTOpBIE 00BEKTOB 00BEKTOB
pereHus UCTIONIB3YIOTCA TSl | TpopecCHOoHabHO | TPO(ECCHOHATTEHO
npodecCHoHANBHBI | PEeIIeHUs W NeATEeNbHOCTH U | H JEATENbHOCTH U
X 33124 po(heCCHOHATBLHBI | KOTOPBIC KOTOpBIC

X 33124 UCTIONB3YIOTCS TSl | UCTIONB3YIOTCS ISt
pelIeHus perIeHus
npodeccuoHaNbHBI | TPO(HEeCCHOHATBHBI
X 33134 X 33124

b1.0.11- | Obyuaromuiics He OO0yuaromuiics OOyyarormmiics OObyyarommiics

v.1 yMeeT cnabo ymeer yMeeT yMeeT
UCIIOJIb30BaTh WCIOJIb30BaTh WCIIOJIb30BaTh WCIIOJIb30BaTh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
XUMHUYECKHE XUMHUYECKHE XUMHUYECKHE XUMHUYECKHE
3aKOHBI U MTOHATHS | 3aKOHBI U MOHATHS | 3aKOHBI U MOHATHUS | 3aKOHBI M MOHATHUS
JUTS pEIICHUS JUTSL pEIICHUS IUISL peIeHuUs JUISL PeIlIeHuUs
npodecCHOoHANIbHBI | TPO(ECCHOHANIBHBI | TPO(EeCCHOHATBHBI | MPO(EeCCUOHATBHBI
X 3a/1a4 X 3a/1a4 X 3a7a4 ¢ X 3a/1a4
HE3HAYUTEIbHBIMU
3aTpyIHEHUSIMU
b1.0.11- | Obyuaromuiics He OOyuarommiics OO0yJarommiics ¢ OO6yuarommiics
H.1 BJIaJICET HABBIKAMU cmabo BiageeT HEOOJIbIIUMU CBOOOIHO BiaeeT
MIPUMEHEHUS HaBbIKaMU 3aTpyIHEHUSIMHU HaBbIKaMU
COOTBETCTBYIOIIET MIPUMEHECHUS BIIa/IC€T HABBIKAMU MIPUMECHECHHUS
0 (puzuko- COOTBETCTBYIOIIET MIPUMEHEHUS COOTBETCTBYIOIIET
MaTEeMaTHYeCKOTO o usuko- COOTBETCTBYIOIIET o usuko-
amnmapara, MaTeMaTHYeCKOro o (usuko- MaTeMaTH4YeCKOro
METOJIOB aHATN3a amnmapara, MaTEeMaTHYeCKOT O ammapara,
Y MOJICIIMPOBAaHMs, | METO/0B aHAJINU3a amnmnapara, METOJIOB aHaJIn3a

TEOPETUYCCKOTO U
IKCIIEPUMEHTAIbH
Oro uccijicaoBaHuA
MIPU PEIICHUN
npohecCHOHANBHBI
X 33724

U MOJCINPOBaHUA,
TEOPETUICCKOTO U
OKCIICPUMCHTAJIbH
OT0 UCCIIETOBAHHS
IIpU PELIEHUH
po¢eCCUOHATBHBI
X 3a/1a4

METOIOB aHaJIn3a
¥ MOJICJINPOBAHUS,
TEOPETHYECKOTO U
IKCTIIEPUMEHTAIbH
Oro ucciecaoBaHuAa
IPU PELICHUU
npodecCHOHABHBI
X 33724

U MOJCINPOBAaHUA,
TEOPETUYECCKOTO U
OKCIICPUMCHTAJIbH
OT'0 UCCIIEIOBAHHUS
[IPU PELICHUU
po¢eCCUOHATBHBI
X 3a/1a4

3. TumnoBble KOHTPOJIbHBIE 321aHUS U (MJIM) HHbIE MAaTePUaJIbl, HEOOX0AMMbIe JIIsI
OLICHKH 3HAHUI, YMeHM i, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH,
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XapaKTepu3yIux ¢(popMHUPOBAHHOCTE KOMIIETEHIIMH B IIpoLecce 0CBOCHH S
AUCHHUIIIIMHBI

1. T'unponus coneit [IAEKTPOHHBINA pecypc] : METO. yKa3. Il CaMOCTOSTEIbHON PaboThI
CTYACHTOB [OYHOM M 3a0uHOW (opmbl 00ydeHus HampasieHuit 35.03.06 ArpouHxeHepus,
13.03.02 DnekTtposHepretuka U dAnekTporexHuka, 19.03.02 IlpoaykTel mHTaHUS U3
pactutenpHOro cbipbsd, 23.03.03 DOkcruryaTtanusi TPaHCHIOPTHO-TEXHOJIOTMUECKHUX MAIIUH H
KOMIUIEKCOB, criennanbHOocTH 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJOTHUECKUE CpefcTBa] /
coct. E. K. batoBckas ; FOxHo-Ypansckuit 'AY, UHCcTUTYT arpounxenepun . YensiOuHCK:
IOxHO-Ypansckuii 'AY, 2019 . 18 c. : Tabn. C mpwi. bubaumorp.: c. 18 ( 3 Ha3s.) . 0,3
MB . J[loctyn u3 nokanbHoit cetu. http://n.sursau.ru:8080/localdocs/himi/9.pdf

2. Kiaccel HEOpraHMYEeCKUX COCIMHEHUW [DNEKTPOHHBIA pecypc| : METoA. yKas. st
CaMOCTOSITENIbHOW pabOThl CTYyNEHTOB [OYHOM M 3a04HOM (opMbl OOy4YEHHS HaNpaBICHUN
35.03.06 Arpounxenepus, 13.03.02 DnexkrposHepreTuka u 3nekTpoTexHuka, 19.03.02 [MpoaykTsl
INUTaHUSI U3 PACTUTENBHOTO ChIphbs, 23.03.03 Okcryaranus TpaHCIOPTHO-TEXHOJIOTMYECKHUX
MallMH M KOMIUIEKCOB, crnenuanbHocTH 23.05.01 HazeMHble TpaHCHOPTHO-TEXHOJIOTHYECKUE
cpeactea] / coct. E. K. batoBckas ; KOxHo-Ypanbckuii 'AY, MHCTUTYT arpouHXEHEpHUH .
Yensounck: FOxno-Ypansckuit 'AY, 2019 . 29 c. : un., Tabn . C npui. bubaumorp.: c. 28
.0,3MB. Joctyn u3 nokanpHOU ceTH. http:/nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DnexTponu3 BOJHBIX PacTBOPOB COJIEW [DNEKTPOHHBIA pecypc| : METOH. yKas. A
CaMOCTOSITENIbHON pabOThl CTYJEHTOB [0OYHOM U 3a04HOM (hopMbl OOyueHHUs HaIlpaBJICHUN
35.03.06 Arpounxenepus, 13.03.02 DnexrposnepreTuka u snexkrporexuuka, 19.03.02 ITpoayxrst
HOUTaHUSI U3 PACTUTENBHOTO ChIphbs, 23.03.03 Okcruryaranusi TPaHCIOPTHO-TEXHOJIOTMYECKHUX
MalluH W KOMIUIEKCOB, crnenuanbHocTh 23.05.01 HazeMHble TpaHCHOPTHO-TEXHOJIOTHYECKUE
cpenctBa] / coct. E. K. barosckas ; IOxno-Ypanbckuii ['AY, UHCTUTYT arponHxeHepuu .
Yensabunck: KOxuo-Ypanbckuiit ['AY, 2019 . 20 c. : tabn. C npun. bubmuorp.: c. 20 .
0,2MB . [octyn u3 okaiabHOU ceTH. http:/nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHCAUTENBbHO-BOCCTAHOBUTEIbHBIE pEAKLIUU [ DJIEKTPOHHBIN pecypc] : METO. yKa3. JUis
CaMOCTOSITEJIBHOW paboTHI [1J1s1 OakajaBpOB OYHOW W 3a04HOM (OpMBI 0OyUYEHUST HaIpaBICHUN
35.03.06 Arpounxenepus, 13.03.02 DnexrposHepreTuka u 3nekrporexuuka, 19.03.02 ITpoaykTsl
MUATAHUSI U3 PACTUTENIBHOTO Chiphsa, 23.03.03 DxkcrutyaTanus TPaHCIOPTHO-TEXHOJIOTHYECKUX
MalluH W KOMIUIEKCOB, crnenuanbHocTh 23.05.01 HazeMHble TpaHCHOPTHO-TEXHOJIOTHYECKUE
cpeactBa] / coct. E. K. baroBckas ; FOxuo-Ypansckuit 'AY, UHCTUTYT arpouHXeHEpHH .

Yensbunck: KOxuo-Ypanbckuit TAY, 2019 . 10 ¢. 0,2 MB. JlocTyn U3 TOKAJIBHOM CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf
5. Tepmoaunamuka. Kunetnmka [DJeKTpoHHBIM pecypc]| : MeETOA. YKa3. M

CaMOCTOSITENIbHOW pabOThl CTYyIEHTOB [OYHOM M 3a04HOM (opMbl OOyuYeHMs HampaBiIeHUN

35.03.06 Arpounxenepusi, 13.03.02 DnekTposHepreTrka u snekTpoTexnnka, 19.03.02 [IpoaykTsl

IUTaHWsI U3 PAaCTUTENBHOrO ChIpbs, 23.03.03 Okcmyaranus TpaHCHOPTHO-TEXHOJIOTMYECKHX

MaliuH W KOMIUIEKCOB, crneruanbHocTh 23.05.01 HazeMHbIe TpaHCHOPTHO-TEXHOJIOTHYECKUE

cpeactea] / coct. E. K. batoBckas ; KOxHo-Ypansckuit I'AY, MHCTUTYT arpouHXeHEpUH .

Yensounck: KOxHo-Ypansckuit 'AY, 2019 . 12 c. : Tabn. bubmumorp.: c¢. 12 . 0,2 MB
Joctyn u3 nokanbHO# cetu. http://nb.sursau.ru:8080/localdocs/himi/13.pdf

4. MeToauyeckue MaTepuaJbl, ONpeae/siioliue Mpouea1ypbl OleHUBAHUA 3HAHMIA,
YMEHUIi, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapaKTepPU3y0IuX c()OpMUPOBAHHOCTH
KOMIIeTeHIH I

B nanHOM paznene METOAMYECKHE MaTepUallbl, ONPEACIIAIOIINE IPOLEypbl OLICHUBAHUS
3HAHUW, YMEHUH, HABbIKOB, XapaKTepU3yIOIIMX 0a30BbIil ATan (OpMUPOBAHUSI KOMIETEHIIMH IO
JUCLUIUINHE «XUMUSA», NPUBEACHbI NPUMEHUTEIBHO K KaXXKIOMY H3 HCIOJb3YEMBIX BHUOB
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTeCTallMi 00y4aroIIuXCsl.
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4.1. OueHo4HbIe CpeacTBa VI NPOBEICHNS TEKYILero KOHTPOJISA YCIIeBAeMOCTH

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHITHH

OTBeT Ha TNPAKTHYECKOM 3aHITHH HCIOIB3YETCS JUIsl OIICHKHM KauecTBa OCBOCHUS
0o0y4aromuMcsi OCHOBHOM TNpodeccroHanbHON 00pa30BaTeNbHOM MPOrpaMMbl MO OTEIbHBIM
BOIPOCAM U TeMaM JTUCIUIUIUHBL. TeMbl U MIaHbl 3aHATHH (CM. METOapa3paboTKu 1. 3) 3apaHee
coobmarorcs  oOydarommmcs. OTBeT OIICHWBAETCS  OIEHKOW  «OTIIMYHO», «XOPOIIOY,
«YJIOBJICTBOPHUTEIILHOY» MIIN «HEYJIOBJICTBOPHTEIHHOY.

O1ieHOUHBIE CpENICTBA Kox n HaumeHoBanue
TunoBsie KOHTPOJIBHBIC 3aJaHus W (WJIM) WHBICE MaTepHabl, WHJIUKaTOpa
HE0OXOaUMBIEC ISl OLICHKH 3HAHUM, YMEHUH, HaBHIKOB U (W) KOMIIETEHIIUHU

OIlbITa ACATCIIBHOCTH, XapaKTCPpU3YIOIINUX C(I)OpMI/IpOBaHHOCTB
KOMHGTGHI_[I/Iﬁ B IpO1LIECCC OCBOCHUA AUCIUILIINHBI

NA-1.011K-1
Ucnonp3yer
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCIUIUIAH A5
pelieHus
CTaHIapTHBIX 3a/1ay4 B
COOTBETCTBUH C
HAIPABJICHHOCTHIO
npodecCuoHAIbHON
JESTCIIbHOCTH

Kpurepun ouenku orBera (Tali.) MOBOAATCA OO0 CBEIEHHs OOydYalONIMXCS B Hadaje
3aHATUH. OneHka 00bsABIsgeTCs 00yyaromeMycs HEMOCPEICTBEHHO OCTIe OTBETA.

Ixana

Kpurepuu onenuBanust

OueHka 5
(oTnM4HO)

- 00yyaroIIMiACs TIOJTHO YCBOMJ YUeOHBIN MaTepua;

- IIPOABJIAACT HABBIKU aHAJIM3a, O606H_ICHI/ISI, KPUTHYCCKOI'0 OCMBICIICHUA
H BOCIIPUATHUA I/IH(i)OpMaIII/II/I, HaBBIKU OITMCAaHUSA OCHOBHBIX (1)H3quCKHX
3aKOHOB, SIBJICHUH U MPOLECCOB;

- Marepuang M3J0KE€H TIPaMOTHO, B OIPEACIICHHONM JIOTHYECKOMN
MOCJIEI0BATENBHOCTH, TOYHO UCIIOJIB3YETCsl TEPMUHOJIOTUS;

- IIOKa3aHO YMEHHME WUIIOCTPHUPOBATH TEOPETUUECKUE I1OJI0KEHUS
KOHKPETHBIMU NPUMEpPaMH, IPUMEHSATh UX B HOBOM CUTYalluy;

- IPOJIEMOHCTPUPOBAHO YMEHHE PEIIATD 331aUH;

- MOTYyT OBITD AOMYHICHBI OJHAABC HCETOYHOCTU IIPU OCBCHICHUHA
BTOPOCTCIICHHBIX BOIIPOCOB.

Onenka 4
(xopor10)

OTBET YJIOBJICTBOPSIECT B OCHOBHOM TPEOOBAHUSAM HA OIICHKY «5», HO TIPH
ATOM MMEET MECTO OJIMH U3 HEJAOCTATKOB:

- B YCBOCHHUH YYEOHOT0 MaTepHasia JOMyIIeHbl HeOOJIbINEe MPOOEIIb, HE
WCKa3UBIIIHE COJICPKAHUE OTBETA;
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- B pCIICHUHU 3a/1a4 AONYIICHBI HC3HAYUTCIbHBIC HCTOYHOCTH.

Ouenka 3
(YZIOBJIETBOPUTEIHHO)

- HEIIOJIHO WJIM HETIOCIIEA0BATENIbHO PACKPBITO COJEpKaHUE MaTepuana,
HO IIOKa3aHO o0lIee MOHMMaHUE BOIPOCA U IPOJEMOHCTPUPOBAHBI
YMEHUs, 10CTaTOYHbIE JUIsl JAIbHEHIIEro yCBOSHUS MaTeprana;

- MMEJMCh 3aTPyJHEHUS WIM JONYILEHbl OIIMOKH B OIpe/eIeHUun
HOHATHH, ONUCAaHUU (PU3UYECKUX

3aKOHOB, SIBIICHUH U mponeccoB, pCICHUHN 3a1a4, UCIIPABJIICHHBIC ITOCJIC

HUCIIOJIb30BAHUK TCPMHHOJIOTUH,

HCCKOJIBKHMX HaBOJAIIHNX BOIIPOCOB,
- HCMOJIHOC 3HAaHUC TCOPCTUUYCCKOIO MaTcpHalia, OGy‘-I&IOH.IPIfICSI HC
MOKCT MIPUMCHUTH TCOPUTIO B HOBOM CUTyallu.

Onenka 2
(HEy1OBJIETBOPUTEIBHO)

- HE PaCKpBITO OCHOBHOE COJIEpKaHNe yUeOHOTO MaTeprana;

- 00OHapy>XeHO HE3HAHWE WJIM HEMOHMMaHHWe OoJbllield WM Hanbosee
Ba)XHOH yacTH y4eOHOTo MaTepuaa;

- JIOMYIIEHBI OIMUOKH B OINPEICIICHUH TOHATHHA, MPU HCIOJIh30BAHUU
TEPMHUHOJIOTHH, B ONUCAaHUH (U3UYECKUX 3aKOHOB, SIBICHUN U

MPOIIECCOB, 3am1ad, mociie

HCCKOJIBKMX HAaBOJAAIIINX BOIIPOCOB.

peuicHun KOTOPLIC HEC HCIIPABJICHLL

4.1.2. TectupoBaHue

TecTupoBaHHe HCMOIB3YETCS ISl OLIEHKH Ka4eCTBA OCBOCHHUS 00yYarOIIUMCs OCHOBHOM
npodeccHoHaTbHOW 00pa30BaTENIbHOM MPOTpaMMBl O OT/AEIBHBIM TEMaM WM pa3jeam

JUuCHUIIMHBl.  TecT

IIPEACTABIISET
MO3BOJSIIOIIMKM  YIIPOCTUTh IPOLELYPY H3MEPEHUS

cOoOOM KOMIUIEKC CTaHIApTHU3UPOBAHHBIX 3a/aHUil,
3HaHUM W yMEHHHA OOyJarOImIMUXCs.

OOyuarouMes BBIJAIOTCST TECTOBBIE 33JaHUs C (HOPMYIUPOBKONM BONPOCOB U MPEATIOKECHUEM
BbIOpaTh OJMH MPaBUIbHBINA OTBET U3 HECKOJIBKUX BAPUAHTOB OTBETOB.

OueHoYHbIE CpeACTBA

KO,Z[ 1 HAUMCHOBAHHC

2. Umetrorcst 1M pactBopsl runpocyiabduna Hatpus NaHS u
xnopuna meau (1) CuCly, nmeromue BeaeacTBUE THAPOIU3a
COOTBETCTBEHHO CJIA0OIIETIOUYHYIO U CIIA00KUCITYIO PEaKIUH.
Kakoii pH Oyner umets pacTBOp, HOTYUCHHBINH IPU CIUSHUN
paBHBIX 00BEMOB YKa3aHHbBIX PACTBOPOB?

-pH=7

- pH>7

-pH =14

-pH<T.

TunoBbie KOHTPOJIBLHBIE 3a/1aHUS U (UJIM) UHBIE MaTEPHUAIIBL, UHAUKATOpa
HE0OXO0IMMBbIE /ISl OLICHKH 3HaHUH, YMEHUH, HAaBBIKOB U KOMIIETEHIINH
(unn) ombITa AESITENTBHOCTH, XapaKTEPU3YIOIINUX
c(OPMHPOBAHHOCTH KOMIIETEHIIUI B MPOLIECCE OCBOCHUS
JUCIUIIMHBI
1. 1. Kak Biusger yBeIMYEHUE KOHLEHTPAllUM Ha CTEIEHb NA-1.011K-1
ruaposusa’? Ucnonb3yeT 0oCHOBHBIE
- YBEJIMYUBAET 3aKOHBI
- YMeHbIIAeT €CTECTBEHHOHAYYHbIX
- HE BIIMSET. JUCLUIUIMH JJIs PEILECHUs

CTaHJapPTHBIX 33124 B
COOTBETCTBUH C
HAINpPaBJICHHOCTHIO
npodecCuoHaNBHOM
JeSITEIbHOCTH
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3. KoHcTaHThl AMcconanvy A CEPHUCTON KHUCIIOTHI 110
MEepBOM M BTOPOW CTYMNEHSAM COOTBETCTBEHHO paBHBL: K|
=1,7200-2, K, =6,24A0-%. Tlo xakoii CTyneHu
MIPEUMYIIECTBEHHO MPOTEKAET MPOLIECC TUCCOUALNN?

- 110 epBOH

- TI0 BTOpOU

- 110 TPEThEN

- TI0 IEPBOM U TPETHEM.

4. Kakas u3 coneit Oyjer moaBeprarbes THAPOIU3y?

- NaCl

- K2SO4

- BaSOq4

- FeCl,

- KNO;

5. Kak Biuser yBenuyeHHe [aBJIE€HUS Ha CTENEHb
ruaposusa’?

YBEITUYUBACT

YMEHBIIAET

- He BJIMsIET.

6. Ecnmu B pacTtBOpe yMeHbIIAETCS KOHLUEHTpauuss HOHOB
BOJOPOJA, TO:

- yucJaeHHoe 3HayeHue pH pacTBopa pacrer

- pacTBOp CTAHOBUTCSI MEHEE IIETOYHBIM.

- yucaeHHoe 3HaueHnue pH pactBopa ymeHsbIaercs.

- pacTBOp CTAaHOBUTCS 00JIEE€ KUCIIBIM.

7. Onpenenuts pH 0,0005M pacTBOpa CEepHOM KHUCIOTHI.
Bri0OpaTh BapraHT PaBUIILHOTO OTBETA.

-pH=44
-pH=10-4
-pH=5@0-4
-pH=33
-pH=11

8. B kauecTBe a30THOrO yJ0OpEHUS UCHOIB3YETCs Cynbdar
ammoHus. Kakas cpesa Oynet npu paCTBOPEHUH 3TOM COJIM B
Boze?

- KMcaast

- LEJI0YHAs

- HEUTpasbHasl.

9. Ecnu n3BeCcTHO, UTO B paCTBOPE YMEHBIIAETCS YUCIEHHOE
3HayeHue pH, To:

- KOHLIEHTPALlMs HOHOB BOJOPO/JIa YMEHbLIAETCS

- KOHIIEHTpALKsl HOHOB IMIPOKCOTPYIIIBI PacTeT

- KOHLIEHTpPALlUs HOHOB B PaCTBOPE HE U3MEHSIETCS

- PACTBOP CTAHOBHUTCH 00JIee KHCJIBIM.

10. JloGaBneHHe Kakoro BeIIECTBA K BOJAE MNPUBEAET K
yMenbIeHuto pH cpenpi?

- XJIOpHla HaTpuUs

- KapOoHaTa Kaiaus

- cyJb(aTa aMMOHHA

- HUTpaTa HaTpHs.
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[To pesynbpraraM TecTa OOyYaromIeMyCsi BHICTABIISIETCSl OLICHKA «OTIUYHO», «XOPOIIOY,
«YJOBIICTBOPUTEITHHO» HITU «HEYIOBICTBOPUTEIHLHOY.

Kputepuu onennBanus orBera (Tab.) JOBOJSTCS 0 CBEACHHS 00YUaIONINXCs IO Hayaa
TECTUPOBAHUS. Pe3ynbTar TeCTUPOBaHUS OOBSBIIICTCS 00YJArOIIEeMYyCsl HEITOCPEACTBCHHO MOCIIe
€ro CIaum.

Hlkana Kpurepuu oueHuBanust
(% nmpaBUJIBHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Onenka 4 (Xopotiiio) 70-79
Onenka 3 (y10BIETBOPUTEIBHO) 50-69
Ornenka 2 (HEyIOBJIETBOPUTEIIHHO) Mmenee S0

4.2. Hpouez[ypbl U OICHOYHBIC CpeaACTBA AJIS1 IIPOBCACHUA HpOMe)KyTO‘lHOﬁ arrecralnmum

4.2.1. 3auer

3auer sBisercs (GOpPMOIl OLIEHKM KauyecTBa OCBOEHHMsS OOYyYaroIIMMCS OCHOBHOM
npodecCHOHATFHON 00pa30BaTENBHON MPOTPaMMBI TI0 pa3ienaM TUCHUTUTHHEL [1o pesymbraTam
3ayeTa 00yyaromeMycs BbICTABIISIETCS OLIEHKA «3aUTEHO» UJIH «HE 3aYTEHO»; OLEHKA «OTIMYHOY,
«XOPOIIO», «YAOBIECTBOPUTEILHOY», «HEYIOBICTBOPUTEIHLHO» B ciydae auddepeHnrnpoBaHHOTO
3ayera.

3aueT TPOBOOUTCS TO OKOHYAHHHM YTEHUS JICKIMA ¥ BBHIMOJHEHUS J1a00opaTOPHBIX
(mpakTHUeCKMX)  3aHATHH. 3aueT NPUHUMAETCS  NPEnojaBaTesIMH, I[POBOAMBIIMMU
nabopaTopHble (IPAaKTUYECKNE) 3aHITHS, WM YNTAIOIIUMH JIEKIIUH 110 TaHHOW JucHuIuinHe. B
cillyyae OTCYTCTBHMSA BEAYyIIEro IpenojaBareis 3adeT MPUHUMAETCs IpernojaBaresieM,
Ha3HAUCHHBIM pacTopsbKeHHeM 3aBenyromiero kadempoit. C  paspemieHus 3aBeAyIOIMIETO
Kaeapoil Ha 3ayeTe MOXET HPUCYTCTBOBATH IMpernojaBareib Kadeapbl, MPUBICYCHHBIN s
TIOMOIIK B TIPHEME 3a4eTa.

[IpucyrcTBue Ha 3aueTe mpemnojaBarenei ¢ Apyrux kadenp 0e3 COOTBETCTBYIOIIETO
pacmopspKeHHsl  peKTopa, MPOpPEKTOpa Mo YyuyeOHoW pabore wiau naekaHa ¢akyiapTeTa HeE
JIOITyCKaeTCsl.

®opma(bl) MPOBEACHUS 3a4eTa (YCMmHbIL ONpoc no Ounemam, NUCbMEHHAs paboma,
mecmuposanue u Op.) ONpPENeNstoTcss Kadeapoid W JOBOAATCS A0 CBEACHUS O0y4arolluxcs B
Hayajie ceMecTpa.

Jlns mpoBesieHus 3a4eTa BeAyIUi MpernojaBareib HaKaHyHE MOJy4yaeT B CeKpeTapuare
3a4eTHO-9K3aMEHAIIMOHHYIO0 BEIOMOCTh, KOTOpas BO3BpAIaeTCs B JEKAHAT IOCIE OKOHYAHHS
MEpONPHUATHS B ACHb IPOBEICHUS 3aUeTa UM yTPOM CIEAYIOLIETO JHS.

OOyuJatoniuecs Ipy sIBKE Ha 3a4eT 00s3aHBI UMETh NPH ce0e 3a4eTHYI0 KHUKKY, KOTOPYIO
OHU NPEABSABISIOT IIPETO1aBaTENIO.

Bo Bpems 3auera oOydwaromuecsi MOTYT TIOJNB30BaThCS C pa3pemieHHuss BEAyIIETO
npenojaBaTesss CHOPAaBOYHOW M HOPMAaTUBHOW JUTEpAaTypoil, IpyrMMU IOCOOMAMHU U
TEXHUYECKUMH CPEICTBAMHU.

Bpemst moarotoBku oTBeTa B YCTHOHM (popMe MpH clade 3adera J0JDKHO COCTaBJIATh HE
MeHee 20 MUHYT (110 JKeJIaHUI0 00yYaroIIerocsi OTBET MOXKET ObITh I0CPOYHBIM). Bpemst oTBera -
He 6osnee 10 MUHYT.

[IperoaBaTennto TPEAOCTABISETCS MPABO 3a7aBaTh OOYYAIOMIMMCS JIOTIOJTHUTEIIEHBIC
BOIIPOCHI B PAMKax MPOrpaMMbl AUCHUIUINHBL.

KayecTBeHHast OIleHKa «3aYTEHO», BHECCHHAss B 3a4eTHYI0 KHI)KKY M 3a4€THO-
9K3aMEHAIIMOHHYIO BEJIOMOCTb, SBJSETCS PpEe3yJbTaTOM YCIHEIIHOIO YCBOGHHS Y4eOHOro
Marepuara.

Pe3ynbraT 3aueTa B 3aYeTHYIO KHIDKKY BBICTAaBIIE€TCS B JI€Hb INPOBEJCHUS 3adeTa B
NPUCYTCTBUH caMoro oOydvaromerocs. [IpermomaBarenn HECYT EpCOHANBHYIO OTBETCTBEHHOCTH
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3a CBOEBPEMEHHOCTb U TOYHOCTbh BHECEHUS 3aIIMCEN O pe3ysbTaTaxX POMEKYTOYHOU aTTeCTAllUU
B 3a4CTHO-3K3aMCHAITUOHHYIO B€IOMOCTb U B 3aUYCTHBIC KHUKKH.

Ecmn 06y‘-IElIOH.IHI>iCH SABHUJICA HA 3a4YCT U OTKA3aJICA OT NPOXOXKACHUA aTTCCTALlUU B CBA3HU C
HETIOJTOTOBJICHHOCTHIO, TO B 3aU4€THO-3K3aMEHAIMOHHYIO BEIOMOCTh €My BBICTABIISICTCSI OIICHKA
«HE 3a4TECHO».

HesiBka Ha 3adeT oTMeuaeTcsi B 3a4€THO-IK3aMEHAI[IOHHOM BEIOMOCTH CIIOBAMHU «HE
SIBUJICSI.

HapymeHI/Ie JUCIIMITIIMHBI, CIIMChIBAHHUC, HCIIOJIB30BaHUEC O6y‘-IaIOH_[I/IMI/ICﬂ
HEepa3pelIeHHbIX [EYaTHBIX M  PYKOMHUCHBIX  MaTepualioB, MOOWJIBHBIX  Tene(oHOB,
KOMMYHHKATOpPOB, IUIAHILIETHBIX KOMIIBIOTEPOB, HOYTOYKOB U JAPYTUX BHJOB JIMYHOU
KOMMYHHUKAIIMOHHOM M KOMITBIOTEPHOM TEXHMKM BO BpeMs 3aueTa 3ampeiieHo. B ciyuae
HapyLIEHUS 3TOr0 TpeOOBaHMS MPETNoAaBaTeIb 003aH yIaIuTh 00yJaromerocs U3 ayAuTOPHN U
IPOCTAaBUTh EMY B BEIOMOCTH OLIEHKY «HE 3aUTCHOM.

OOyyarommmcsi, He CIaBIINM 3a4€T B YCTAHOBJIEHHBIE CPOKH 110 YBaKUTEJIbHOM NPUYHHE,
UH/IMBUAYaJIbHBIE CPOKH MPOBEICHUS 3a4eTa ONpPeeNAIoTCs IeKaHOM (pakynbTeTa.

OOyuaronyiecsi, MMEIONIME aKaJEeMHUYECKYI0 3aJ0JDKCHHOCTh, CHAIOT 3a4eT B CPOKH,
omnpenensgeMble YHuBepcuteToM. MHpopmays o JUKBUIAMH 3aJ0JKEHHOCTH OTMEYAeTcsl B
9K3aMEHAI[IOHHOM JIUCTE.

JlonmyckaeTcsi ¢ pa3pelieHus JeKaHaTa 1 JOCPOUHasi c/ladya 3a4eTa C 3aluChio Pe3yJIbTaTOB
B 3K3aMCHaHI/IOHHBII\/'I JIUCT.

WHBanupl 1 JIMa ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSIMH 3/JOPOBbS MOT'YT CJJaBaTh 3a4€Thl B
CpPOKH, YCTAHOBJICHHBIC HWHIAWBHUAYaJIbHBIM y‘-IC6HI>IM IIJTAaHOM. HHBaJ’II/I)II)I n Juia ¢
OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 30POBBSl, UMEIOIINE HAPYLIEHUS OIOPHO-ABUIaTEIbLHOIO
arrapara, JOIMYCKAaroTCd Ha aTTCCTAMOHHBIC HCHIBITAHHWA B COIPOBOXKIACHHUH ACCUCTCHTOB-
COITPOBOXKJAIOIIUX.

[Iponeypa mpoBeAeHUsT MPOMEKYTOYHON aTTECTAIMH JJIsi OCOOBIX CIlydaeB M3JIOKEHA B
«IlosoxeHNH O TEKyILeM KOHTPOJIE YCIIEBAEMOCTH 1 IIPOMEXYTOYHON aTTeCTAl[MH 00YYaroIuXcs
no OITOII 6akanaBpuara, cieunanurera u maructpatyps» @I'bOY BO FOxHo-Ypansckuiit FAY
(FOYpI'AVY-I1-02-66/02-16 ot 26.10.2016 T.).

OueHouHble CpescTBa Kon u HaumeHoBaHue
TunoBbsle KOHTpOJBHBIE 3afaHusd M (WINM) HHBIE MaTepHalbl, MHIMKATOpa
HEOO0XO/MMBIE JUIsl OLIEHKU 3HAHUHM, YMEHUI, HABBHIKOB U (WJIN) KOMIIETEHILINU

OMbITa JESATEeNIbHOCTH, XapaKTepU3YIOIUX CHOPMUPOBAHHOCTh
KOMIIETEHIIMI B IPOLIECCE OCBOEHUS JUCHUILIMHBI

1. 1. OcHOBHBIE 3aKOHBI XUMUHU. NJ-1.0IIK-1
2. DKBHMBAJICHT 3JIEMEHTOB. 3aKOH 3KBHUBAJICHTOB. Ucnonb3yer
3. DKBHBAJIECHTHI IPOCTHIX U CIOKHBIX BEIIECTB. OCHOBHBIE 3aKOHBI
4. CoBpemeHHasi TeOpUsi CTPOCHUS aToMa. €CTECTBEHHOHAYYHBIX
5. Tlopsimok coctaBieHus AAEKTPOHHBIX Ghopmyd. [Ipumepsr. JUCIUIUIAH 1S
6. Pacnpenenenuie 3J€KTPOHOB MO SHEPTETUUECKUM STUCHKaM. penieHus

7. OHeprusi HMOHU3AIMM U DJIEKTPOOTPULIATENIBHOCTD. | CTAHAAPTHBIX 3a1a4 B

N3menenue ux B nepuoanyeckoit cucreme . 1. Menaeneena. COOTBETCTBUH C
8. CKOpOCTh XMMHUYECKUX PEaKIHil. 3aKOH ACHCTBYIOIIUX MacC. | HaIMpPaBJICHHOCTHIO
9. 3aBHUCHUMOCTb CKOPOCTH PEAKIIUU OT TEMIIEPATYPHI. npoeccCHoHaANBLHOM
10. Xumuueckoe paBHoBecue. Koncranra paBHoBecus. [Ipuniun JIEATEIIbHOCTH
JlelllaTenpe.

11. 13aKkoH TEepMOAMHAMHKHU. DHTANbIUA. TEPMOXUMHYECKUE
ypaBHeHus. 3akoH ['ecca.

12. 23akoH TepmoauHamuku. DHeprusi [ m60ca. Hampasienue
IIPOTEKaHUsl IPOLIECCOB.
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13. XapakrepucTHKa MOJISIPHOM W HEMOJSPHON KOBAaJIEHTHOMU
cBa3u. [IpuBectu npumepsl.

14. JlonopHO-akuenTopHas cBsi3b. [Ipumepsl.

15. Bonopoanas cBsizb. [Ipumepsr.

16. MonHas cBa3b. [Ipumepsl.

17. CiocoOsI BeIpaKeHHST KOHIIEHTPAIIUU PACTBOPOB.

18. PactBopel HednekTponutoB. uddysus. Ocmoc. 3akoH
Bantl'odda.

19. JlaBnenue napa Haja pactBopamu. 3akoH Payns (1).

20. 3meHeHue TemrnepaTypbl KUIIEHUS U 3aMEp3aHUs PACTBOPOB.
3axon Payms (2).

21. PactBopsl anektposutoB. M3oToHnyecknii ko3P huIueHT.
22. Teopust 3NEKTPOJIUTHUECKON TUCCOLUALIUU.

23. CtyneH4arasi AMCCOIMALIMS KUCIOT, OCHOBAHUI U COJIEH.

24. Crenenp guccouuanuu. daxkTopsl, BIUAIOLIME HA CTENEHb
JUCCOLIMALIIH.

25. Uonnoe npoussenenue Boasl. PH cpensl. UTnaukaTopsl.

26. Bo3moskHbIE CiTyuau ruposnsa cosie. [Ipumepst.

277. OKHCIUTETBHO-BOCCTAHOBUTENbHBIE peakMu. [Tpumepsl.
28. AmdoTepHOCTb.

29. OKHMCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA 3JIEMEHTOB U
nx mnonoxenne B cucreme J[.MI. MenneneeBa. OcCHOBHBIC
OKHCJIUTENH U BOCCTAHOBUTEIIH.

30. DnexTpoaHbI noTeHIMal. BogopoaHbIil 31eKTPo/I.

31. HopManbHble 2JIEKTPOAHBIE NOTEHUMANbI. P HanpskeHuin
METaJJIOB.

32. I'anpBanunueckuit anement. [Ipumepsi.

33. OJIC ranpBanudeckoro anementa. opmyna HepHera.

34. DnexTposn3 pacTBOPOB U paciulaBoB. 3akoH Papanes.

35. IIpoueccsl, MpOTEKArOIIUE IIPHU IEKTPOIU3E C PACTBOPHUMBIM
aHozoM. O0JIacTH MPUMEHEHHS AIEKTPOIH3a.

36. AKKyMyJIATOPBL. THUIIBI AKKYMYJISITOPOB.

37. llpoueccsl, NpPOTEKAIOIIME NPU pas3psaKe U 3apsake
CBUHIIOBOT'O aKKyMYJISITOpA.

38. O6mue XuMHYECKue CBOMCTBA METAILIOB.

39. BzaumMozeicTBUE METAJUIOB C KUCIIOTAMHU.

40. A3sorHas kuciaora. OCOOEHHOCTH B3aUMOJEHCTBUSA C
MeTaJlJlaMu.

41. Meroapl mnomydeHuss MeTauioB u3  pyA. llpumepst
COBPEMEHHBIX CIIOCOOOB MOJyUEHUSI METAIIIIOB.

42. KommnekcHble coenuHeHus. Ilpumepsl. Bremnsas u
BHYTPEHHSA cthepsl. KommiekcoobpazoBatenb. 3apsin
KOMIUIEKCHOro noHa. KoopaunanuonHoe uucino. Jiuranael.

43. Ilonumepbl. PU3MKO - MEXaHUUYECKHUE CBOMCTBA MOJIMMEPOB.
Tpu  coctosHuUs:  cTekiI000pa3HOe,  BBICOKORJIACTHYHOE,
BS3KOTEKYyUee.

44. Ilomumepsl. IIpuponHble W CHHTETHYECKHE IIOJIMMEPHI.
CocraB nonumepoB. 3BeHo. llenb. CreneHbp NoIMMeEpU3aLINU.
IIpumepsl.

45. IInactmaccsl. CocTaB, MOJTy4€HUE, CBOMCTBA U IPUMEHEHHE.
[Ipumepsl.

46. [Tonmumepsl. CiocoObI OTYyYEHUS TTOJIUMEPOB.
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IIPUMEHEHHUE.

IIPUMEHEHHUE.

IIpumepsl.

47. Bunpl kayuykoB. [Ipumepsl, cBoiicTBa, IPUMEHEHHUE.
48. Tommdrtunen. IlomuxmopBunmi. IlomyyeHue, cBoWcTBa U

49. Tlomurerpadropatuien. IlomydyeHue, cBoiicTBa W

50. CuHTEeTHUECKHE BOJIOKHA, Kilaccu(uKaius, 001me CBOMCTBa,
IIOJIyY€HHE, IIPUMEHEHUE.
51. Koppo3us MetaiioB. MexaHu3mM KOPPO3UOHHBIX MTPOIIECCOB.

52. ATmocdepHast Koppo3usl.

53. Metoabl 3alMTHl METAJUIOB OT KOPPO3HUH.

54. Koppo3nOHHBIE MPOLECCHI, TPOTEKAOIIME MTPU HAPYIICHUU
METAUIMYECKUX TOKPBITUH.

[ITkasia ¥ KPUTEPUH OIIEHUBAHUS OTBETA 00YYAOIIErOCs MPEICTABICHBI B TAOIHIIE.

HIkaJnaa

Kputepun oueHuBanusi

OI_IeHKa «3a4YTCHO»

3HaHUE IPOrPaMMHOIO  MaTepuajla, YyCBOEHHE OCHOBHOM U
JOTIOJIHUTEIbHOM ~ JIUTEPATYypbl, PEKOMEHIOBAHHOW  IPOrpaMMOMU
JUCLIUIUIMHBL, IPAaBUIBHOE PEIIEHNE MHKEHEPHOH 3a/1a4M (J10IyCcKaeTcs
HaJIMYUEe MAaJIO3HAYUTENbHBIX OIIMOOK WM HEAOCTaTOYHO II0JHOE
packpsiTHe CoJlepyKaHne BOIIpOCA WU IIOIPEIIHOCTh
HENPUHIMITNAIBHOTO XapaKkTepa B OTBETE Ha BOIIPOCHI).

OI.[CHKa «HEC 3a4YTCHO»

HpO6CJ’IH B 3HAHHUAX OCHOBHOI'O IIpOIrpaMMHOIo Marepuajia,
MNPUHIHUIIHAIIBHBIC OIIMOKHU IIpU OTBCTC HA BOITPOCHI.
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JUCT PETUCTPAIIMUA U3BMEHEHUIA

Howmep
N3MEHEHUS

Howmepa nuctoB

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBanue I
BHECEHUS
U3MEHEHUN

ITonmnuce

Pacmudporka noanucu

Jlata BHECeHMS
U3MCHEHUS




