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Pa6ouas mporpamma JUCIUILIMHEL « XUMHsD) COCTaBI€Ha B COOTBETCTBUM C TpeOOBaHUAMHU
DeepaIbHOrO TOCYAapCTBEHHOTO 00pa3soBaTeNbHOIO CTaHAApTa BBICIICTO o0pa3zoBaHUs
(®IrOC BO), yreepxnerHoro Ilpukasom MuHHECTEPCTBA oOpa3oBaHusI M HayKd
Poccuiickoit @enepamuu 23.08.2017 r. Ne 813. Paboyast mporpamMma IpeHasHaueHa UL

MOArOTOBKH OakanaBpa mo HampasieHuto 35.03.06 ArponHikeHepwus, npopuiab -
JJIeKTpoTemI006€ecnedeHne MyHHIMNAIBLHBIX 00pa3oBaHHi

Hacrosimast paGouas IporpaMMa JUCLMILUIHBI COCTaBIE€Ha B paMKax OCHOBHOH
npodeccHoHaNEHOM obpasoBarensHoil mporpammel (OIIOIT) u y4uTEIBACT 0COOEHHOCTH

obydeHHs TPHU HHKIIO3UBHOM OOpa3soBaHMH JIML C OTPaHMYCHHBIMH BO3MOXHOCTAMH
3mopoBbs (OB3) u nHBaIMIOB.

COCTaBUTENb — JOKTOP BHOIOTMYECKUX HayK, podeccop kadenprt batosekas E.K.

PaGouas mporpaMma AUCLMILIMHEL 06CYX/IeHa Ha 3aceianuu Kadenpsl «MareMaTHIecKue
Y €CTECTBEHHOHAYYHBIE TUCIUILINHED)

«17» ampesst 2020 r. (tpoToxon Ne§).

3aB. kadenpoit «kMaremaTHUECKHE U
€CTECTBEHHOHAYYHBIE IUCHUILINHELY,

a'l :
JOKTOP TEXHHMYIECKHUX HayK, Ipodeccop ,%, E.M. bacapsiruaa

Pa6ouas nmporpamMma JACHUTUTHHEI 000peHa METOAUYECKON KOMUCCHEN SHEPTETHIECKOT0
bakynpTeTa

«21» ampens 2020 r. (mporoxoi Ne4).
[Ipencenarens METOAMUECKONH KOMUCCHU

dHEpreTUyYecKoro ¢axynpTeTa,

KaHOUOAT TEXHAYECKUX HAYK, [TOLIECHT B.A. 3axapos

@%?7 L;{é E.JI. JleGeneBa
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11.

COJIEP)KAHUE

[Inanupyemble pe3ynbTaThl OOy4eHHS 1O AMCHUILUIMHE, COOTHECEHHBIE C
IUIaHUpYEeMbIMU pe3ynbratamu ocBoeHus OITOIT

1.1. ILenp u 33024 JUCIUILINHEI

1.2. KoMneTeHINH U HHIAUKATOPHI UX JOCTHKCHHUN
Mecto nucuuminsel B crpykrype OINOIT
O0beM JUCUMILIMHBL U BUJbl y4eOHON padOThI
3.1.  Pacmpenenenue oobeMa TUCIUIUIMHEI IO BUaM y4eOHOM paboThI
3.2.  Pacnpenencare yaeOHOTO BPEeMEHH TIO pas3zeiiaM U TeMaM
CtpykTypa 1 coaepkaHnue TUCIUTLTIHBI

4.1. ConepxaHue TUCIUILTAHBI

4.2. CopnepxaHue JICKIIAN

4.3. ConepxaHue 1a00paTOPHBIX 3aHITHN

4.4. CopaepxaHue NPaKTUYECKUX 3aHITHH

4.5. Bupasl u coaepKaHue CaMOCTOSATETHFHON pabOThl 00 yJarOIIHXCS
VY4eOHOo-MeToAnYecKOoe 00ecTieueHuE CaMOCTOSITEIbHON paboThl 00yUYaroIuXCs
M0 TUCIUTUTHHE
@oH/1 OTICHOYHBIX CPEICTB LIS MTPOBEACHUS TIPOMEKYTOUHOHN aTTeCTaluu
00yJarOIINXCsI IO TUCITUTIITHHE
OcHoBHasl 1 JOTIOJNIHUTEIbHAS yueOHas TuTeparypa, HeoOXoaumast IIsl OCBOCHHS
JTUCLUILTAHBI
Pecypcrel nHpOpMAITMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTn «HTepHeT»,
HE0OXO0IUMBIE /I OCBOCHUSI TUCIUTINHBI
Metonuyeckue yKkazaHus JUisi 00y4aromuXxcsi 0 OCBOCHUIO TUCIUTLIUHBI
WNudopmanrioHHbIe TEXHOJIOTUH, UCTIOIb3YyEMbIE MPU OCYILIECTBICHUH
00pa30BaTeNbHOTO Mpoliecca MO TUCIUILIMHE, BKIIIOYas [epeueHb
MIPOrpaMMHOTO oOecrieueHus: U UHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM
MartepuanbHO-TeXxHUYeCcKasi 6a3a, He0OXoAuMasi Ui OCYIIECTBIICHUS
00pa30BaTeNILHOTO MpoIiecca Mo AUCIUILINHE
[Ipunoxxenne. @OHJ OLEHOYHBIX CPEJCTB AJIs1 TEKYIIET0 KOHTPOJIA
yCIIEBAEMOCTH U MPOBEACHUS TPOMEKYTOUHOM aTTeCTallMi 00YJarOIIUXCSI
Jluct peructpanuu U3MEHEHUN
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1. Ilnannpyemblie pe3yabTaThl 00y4eHHsl 110 JUCHUILIHHE,
COOTHEeCeHHbIE ¢ IJIAHMPYeMbIMHU pe3yJbTaTamu ocBoenus OIIOII

1.1. Heab 1 32124 JTUCUMILIHHBI

bakanaBp no HanpasiieHuto noarotoBku 35.03.06 ArpouHxeHepus: AODKEH ObITh HOJIrOTOBIIEH
K CIEAYIOUIMM BHJAM NpOo(ecCUOHATBLHOM NeATelIbHOCTH: HAyYHO-HCCIIEI0BAaTENbCKON, MPOEKTHOM,
IIPOU3BO/ICTBEHHO-TEXHOJIOIMUECKOM, OPraHu3allMOHHO-YIIPABIEHYECKOH 1€ TENbHOCTH.

Heab TMCHUIUIMHBI — CHOPMHPOBATH Yy CTYACHTOB CHUCTEMY (YHIAMEHTAIBHBIX 3HAHUH IO
XHUMHH, HEOOXOTUMBIX UIS TOCIEIYIOIIed MOJrOTOBKM OakaiiaBpa, crocoOHoro k 3ddekruBHOMY
PELICHHIO MPAKTUYECKUX 3a]ad CelIbCKOXO035WCTBEHHOIO MPOU3BOJICTBA, a TAKXKE CIHOCOOCTBYIOIIMX
TambHEHIeMy pa3BUTHIO JINYHOCTH.

3agaum AMCUMIIMHBI:

— W3y4YHTh OCHOBHBIE XHMHUYECKHE SIBJICHHUS, OBJIANETh (DyHIAMEHTAIBHBIMH TOHITHSMHU,
3aKOHAaMH U TEOPUAMH KJIACCHYECKOW U COBPEMEHHON XMMMH;

— cpopMHpOBATH OCHOBBI HAYYHOTO MHUPOBO33PEHHS U COBPEMEHHOTO XMMHUYECKOTO MBIIILICHHS,;
O3HAKOMHUTBCSI C HAyYHOH ammapaTypodl M MeTOJaMH XHMHYECKOTO HCCIIEIOBAaHUs, MPHOOpPECTH
HaBBIKH MTPOBEACHUS XUMUYECKOTO IKCIIEPUMEHTA;

— HAYYUTHCS BBIJCISATH XUMHUYECKOE COJEpKaHWe B TNMPO(EeCCHOHANBHBIX 3aJavax Oymymiei
NeSATebHOCTH;

— OBJIaJIETh METOAAMHU PellIeHUsI TPO(EeCCHOHATBHBIX 3aa4.

1.2. Iliianupyemblie pe3yJibTaThbl 00yUYeHHs 110 JUCHUILIMHE (I0Ka3aTeJH
c¢opMHPOBAHHOCTH KOMIIETEHIIM)

OIIK-1. CnocobeH pemiaTh TUIIOBBIE 3a1a4dl MPOPECCHOHAIBHONW NEATETLHOCTH Ha OCHOBE
3HAHUA OCHOBHBIX 3aKOHOB MaTeMaTWYeCKMX W  €CTECTBEHHBIX HAyK C IMpPUMEHEHHEM
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH

Kox un ®opmupyemsie 3YH
HaAanMCHOBAHUC
HHIWKaTOpa
OCTIOKEHHS 3HAHUS YMEHHS HaBBIKH
KOMIICTCHLINU
NJI-1.0IIK-1 OO6yuaromuiicss  mowkeH | OOyvaronuiics OO0yuaromuiicst JT0HKeH
Hcnons3yer 3HATh: OCHOBHBIE 3aKOHBI | JO/DKEH YMETh: | BIAJCTh: HaBBIKAMH
OCHOBHBIE 3aKOHBI XHUMHH, SIBJICHUSI U | HCIIOJb30BaTh OIMHCAaHHS OCHOBHBIX

CCTCCTBCHHOHAYYHBIX | IMPOLECCBI, Ha KOTOPBIX | OCHOBHBIC XUMHWYCCKUC | XUMHUYCCKUX  3dKOHOB,

JUCLUIUIAH JJI5 OCHOBAaHBI NPUHIUIBI | 3aKOHBI U TIOHATHSL B | SBJCHUH U IPOLECCOB,
peleHus necTBus 00BEKTOB | IpodecCuoHaTbHON Ha KOTOPBIX OCHOBaHBI
CTaHJAPTHBIX 33J]a4 B | MPOQecCHOHATbHON JESATEIBHOCTH W JUIS | IPUHLIMIBL  JAEHCTBHSA
COOTBETCTBUHU C NeATeIbHOCTH U KOTOPbIE | PELLICHUs] MHXXEHEPHBIX | OOBEKTOB
HaIIPaBJIEHHOCTBIO UCIIOJb3YHOTCS st | 3amad - (b1.0.11-VY.1) | npodeccronanbHOi
npodeccuoHaIbHON pElIEHUsT  MH)KEHEPHBIX JESATEIIBHOCTH "
NEATEIIbHOCTH 3agad - (b1.0.11 -3.1) KOTOpBIE HCIOJIB3YHOTCS
I pelieHus
MHXEHEPHBIX

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




2. Mecto qucumminHbl B ctpykrype OITIOII
JucturmnHa « XUMESD) OTHOCUTCS K 00s13aTeTbHOW YacTH ITPorpaMMbl OaKkaiaBpuarTa.
3. O0bEM JUCHUILVIMHBI U BU/bI y4eOHOH padoThl

O6bem nucuuIuivHbl coctaBisier 3 3adeTHbie eaunuilbl (3ET), 108 akageMudeckux 4acos.
(manee yacoB). Jucuumnnuna uzydaercs B 1 cemecrtpe.

3.1. Pacnpenesnenue odbeMa IMCUMIIMHBI 110 BUaM Y4eOHOI padoThI

Bujt yueOHoii paboThI KonmuectBoO wacos
KonTakTHasi pa6oTa (Bcero) 32
B ToMm uncire:
Jlexkun 16

[Ipaktuueckue 3ausatus (I113) -

JlabopaTtopusie 3ansatust (JI3) 16
CamocrosiTesabHas padora odyuyarwuuxcsi (CP) 49
KouTtpoJasn 27
Hroro 108

3.2. Pacnipenesienne yueOHOr0 BpeMeHHM 110 pa3jieiaM U TeMaM

B Tom umncne -
HaumenoBanue pazzaena u B KonrakTHas pabora é
Cero 4acoB =
n/m TEMBI CP =
JIEKITUH JI3 I13 Z
1 2 3 4 5 6 7 8
Paznen 1. OcHOBBI CTpOCHUS BEIIECTBA
1.1. Baeaenne. OcHOoBHBIE 5 1 2 - 2 X
3aKOHBI XUMHH.
1.2. | Xumus u nepruoauyecKkas 9 3 2 - 4 X
CHCTEMa BJIIEMEHTOB.
CrpoeHue aToMOB.
XuMHYeCKas CBA3b.
Paspnen 2. B3anmoaelicTBHS BEIISCTB
2.1. | Xumnueckas 12 2 2 - 8 X
TEPMOIUHAMHUKA.




OCHOBHBIE 3aKOHBI
TEPMOIMHAMUKH.
XuMuyeckass KHHETHKA.
XHUMHUYECKOE PAaBHOBECHE.

Pazgen 3 PactBopbi.

3.1. XUMHYCCKUE CUCTEMBI: 15 2 3 - 10 X
PacTBOPBI, TUCTICPCHBIC
cucteMbl. OCHOBEI
XUMHYECKOTO aHaIn3a
BOJTHBIX PaCTBOPOB.

Paznen 4. DnexTpoxuMHUECKUe IPOLECCHI.

4.1. DIEeKTPOXUMHUYECKUE 18 4 4 - 10 X
CHCTEMBI: KMCJIOTHO-
OCHOBHEIC U
OKHCJIUTEILHO-
BOCCTaHOBHUTEILHEIE
CBOMCTBA BEIIIECTBA.
T"anpBanmueckue
DJIEMEHTHI. XUMHUUECKHE
HCTOYHHKHU TOKA.
DIIEKTPOJIN3 COCTUHEHUI.
Koppo3zus merannos u
3a1[uTa OT KOPPO3UH.

4.2. Peaknmonnas 10 2 2 - 6 X
CIIOCOOHOCTH BEIIECTB.
XUMHUYECKHE CBOUCTBA

METAILIOB.
Paznien 5. DneMeHThI OpraHuyecKO XUMUU

5.1. | DnemMeHThI OpraHu4ecKou 12 1 2 - 9 X

XUMUH, TIOJIUMEPHI,

OJIITOMEPHI.

KonTtposb 27 X X - X 27

Hroro 108 16 16 - 49 27
4. CTpyKTypa U coepKaHue TUCHHILINHBI
4.1. Conep:xxanue JUCHUNIMHBI
BBenenue

XYMUS KaK 94aCTh €CTECTBO3HAHUA. HpeI[MeT xumun. BemiectBo. Buasl XuMH4YeCcKuX peaKHHﬁ.
CBs3b XHMMHH C APYruiMu HayKaMH. 3HauYeHUE XUMHH B (I)OpMI/IpOBaHI/II/I MBIIIJICHUA, B U3YyYCHHUU
MpUPOABI U PA3BUTUH TCXHUKHU. Xumus u HpO6J’ICMLI 9KOJIOTHUH.

OCHOBBI CTPOEHHUSA BelleCTBA
DNEeKTPOHHOE CTPOEHHE aToMa MW CHCTEeMaTHKa XHUMHUYECKUX 3JeMeHTOB. KBaHTOBO-
MexaHuueckass moaenb aroma. [lpunuun [aynu u npasuno Xynaa. CTpoeHHe MHOTOJIEKTPOHHBIX
atroMmoB. llepuomnueckas cucrema J[.JI. MenneneeBa M H3MEHEHUE CBOMCTB DJIEMEHTOB U HX
6




coeMHeHUH. OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA 3JEMEHTOB. XUMHUYECKas CBS3b.
OCHOBHBIE THUIIBI U XapaKTEPUCTUKHU CBsI3U. KoBaneHTHAs: U HOHHAS CBsI3U. MeTO/1 BAJICHTHBIX CBA3EH.
IuOpummzarus. [loHsiTHE O MeTOAEe MOJICKYISIpHBIX opburtaneit. CtpoeHue u CBOMCTBA
npocTeux MoJiekyn. Tumbl B3aumonencTBusi Mojekydl. KowmruiexkcHbie coeauHeHusi. OCHOBHBIE
BUJIbI B3aUMOICHUCTBUS MOJIeKYJ. CHIIBI MEXMOJIEKYJISIPHOTO B3auMojiecTBusl. Boopoanas cBsi3b.
JIoHOpHO-aKIIEeNTOpHOE B3auMMOJACHCTBUE MoOJeKysl. KoMimekcHble coeanHeHus. KomIuiekcsl,
KOMIIJIEKCOOOpa30BaTeNid. JIMTaHIbl, 3apsii U KOOPJAMHALIMOHHOE YHCIO KOMIUIEKCOB. THIIbI
KOMIUIEKCHBIX cOeqMHEHUN. [IOHSATHE O TEeOpUAX KOMIUIEKCHBIX COCIMHEHHI. XHUMHUS BEIIECTBA B
KOHJICHCUPDOBAHHOM COCTOSIHUHM. ATpPEratHoe COCTOSIHME BEHECTBA. XHMHYECKOE CTPOEHUE
TBepaoro Ttena. AmMopdHOe cocrosHUe BemiectBa. Kpucramiel. Kpucraminyeckue pemieTku.
XuMHYecKass CBSI3b B TBEPABIX Teiax. Meramnnueckas CBsS3b M METaJbl. XMMHUYECKas CBSI3b B
MOJYNPOBOJIHUKAX W JUANEKTpuKax. PeambHble kpuctawwibl. IIpoctoe BemectBo. M3omepus u
AJUIOTPOIHS.

B3aumoaeiicTBus BeuecTs

DneMeHTbl XUMUYECKOW TepMOIMHAMMKHU. DHepreThueckrue 3PQPEeKThl XUMHUUYECKUX PEaKIIMM.
BuyTtpennsis sHeprus u oHTanbnus. Tepmoxumus. TepmMoxXumuueckue 3aKkOHbl M YpaBHEHUS.
OHTanbnusl 00pa3oBaHUS XHWMUYECKUX coenuHeHuil. CTaHgapTHOE COCTOSHUE. ODHTpPONHS U ee
M3MEHEHHE TIPU XMMUYECKUX Mpoleccax. JHeprus ['m06ca u sHeprus ['enbMrosiblia M1 UX U3MEHEHUS
P XUMHUYECKUX Ipolieccax. YCIOBHUS CaMONPOU3BOJIBHOIO MPOTEKAaHUsS XMUMHUYECKUX PpEeaKLUi.
YcnoBust xumudeckoro paBHoBecusi. OOpaTuMble U HEOOpaTUMBbIE peaklIMU. XUMUYECKUN MOTEHIUAIL.
AXTUBHOCTB ¥ KO3()(PUIIMEHT aKTUBHOCTH.
Xumunyeckoe U (pa3oBoe paBHOBecHs. 3aKOH AeicTBus macc. KoHcTaHTa paBHOBecHsI U €€ CBS3b C
tepmonuHamudeckumMu  GyHKuusmMu.  [lpunnun  Jle-Illatenpe. Xumuueckoe paBHOBECHE B
reTeporeHHbIXx cucremax. PazoBoe paBHoBecue. IIpaBuimo (da3. PacmpeneneHue BemecTB B
reTeporeHHbIX cucreMax. lloBepxHoctHbie siBiaeHHs. CopOums. AnCOpOIMOHHOE paBHOBECHE.
['eTeporenHsle TUCIEPCHBIE CUCTEMBI.
Xumnueckass KHHETHKAa. CKOpOCTh TOMOTE€HHBIX XUMUYECKHX peakuuid. OCHOBHOE XMMHUYECKOE
ypaBHEHHUE. 3aBUCUMOCTb CKOPOCTH XMMHUYECKHX PEAKIHM OT TeMIEpaTypbl. DHEPIHsl aKTHUBALUU.
I'omorennsiil karanus. Llennble peaknuu. PU3NUECKHE METOJbl YCKOPEHHS XUMUYECKHUX PEaKIUil.
Konebarenbubie peakunn. CKOPOCTh T€TEPOreHHbIX XMMUUECKUX peakluid. ['eTeporeHHbIN KaTanus.

PacTBopbl.

Omnpenenenve U kiaccupukalus pacTBOPOB. PacTBOpbI HEINEKTPOIUTOB U IJICKTPOIUTOB.
Bonnbie pacTBOphI  3JEKTPOJIUTOB. ACCOLMHPOBAHHBIE U HEACCOILMHUPOBAHHBIC AJIEKTPOJIUTHI.
CpoiicTBa pacTBOPOB AaCCOIMHPOBAHHBIX AIIEKTPOJIUTOB. AKTHBHOCTh. (OCOOEHHOCTH BOJBI Kak
pacTBOpUTENS. DNEKTPOJIUTUYECKAs AUCCoLMalus BoAbl. BogopoaHblil nokasarens cpenbl. oHHBIE
peaknuu B pacTBopax. Juccommanus KOMIUIEKCHBIX cOeAWHEHUW. Teopuss KUCIOT U OCHOBAHMU.
KoHcTaHThI KUCTIOTHOCTH U OCHOBHOCTH.

Komnouansie cucremsl. J[ucrepcHOCTs U AUcTiepcHbIe cucTeMbl. Kitaccuukanus KOITOUIHBIX
cucteM. 30iM U renu. Muuesisl 1 ux crpoenue. [loydeHne KOJUIOUIHBIX PACTBOPOB. Y CTOMYMBOCTh
KOJUIOUJHBIX CHUCTEM, ONTUYECKUE M INEKTPUYECKHE CBOWCTBA. METOMbI MOIyYeHUs U pa3pyLIeHUs
KOJUIOUIHBIX cucteM. Komouipl B mpupoAHBIX cucTeMax. PacTBopbl HOJIMMEpOB.

JIEKTPOXMMHUYECKHE MPOLECCHI.

OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE MPOLIECCHI. Onpenenenue u KITaCCU(HUKAIUSI
ANEKTPOXUMHUYECKUX TMpoueccoB. 3akoHbl @apanes. TepMoauHaMuKa 3JIEKTPOJHBIX IPOLECCOB.
[Tonsitne 00 nsnekTpoAHbIX ToTeHnuanax. [anbBanuueckue sneMeHTh. OJIC U ee u3MepeHue.
CrannapTHbIi BOJOPOJHBINA 3JEKTPOJ M BOAOPOJHAs IIKala MOTEHUMalIoB. YpaBHeHue Hephcra.
[loTeHunansl METaUIMYECKUX, Ta30BbIX U  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  3JIEKTPOJIOB.
HNoHcenekTUBHBIE AIEKTPOABI U CEHCOpbl. MeMOpaHbl W MeMOpaHHBIH moTeHunuan. KuHeTwka
ANEKTPOJIHBIX MPOLIECCOB. DIEKTPOXMMUUYECKAs] M KOHIIEHTPALMOHHAS TMOJIApU3alusa. IDJIEKTPOJIU3.



[TocenoBaTenpbHOCTD 3NEKTPOAHBIX MIPOLIECCOB. BBIX0X 1O TOKY. DJIEKTPOJIU3 C HEPACTBOPUMBIMU U
PaCcTBOPUMBIMH aHOJIAMH.

Koppo3us u 3amura MeTamioB U cruiaBoB. OCHOBHBIE BHJIbl KOPPO3UHM. XUMHUYECKaAsT KOPPO3US.
DnexTpoxuMuydeckas kopposus. Koppos3us moja aeiicTBueM OMyXIalomuX TOKOB. MeTObI 3alUThI OT
KOpPPO3UU: JIETUPOBAHUE, NIEKTPOXUMUYECKAs 3alllUTa, 3alIUTHBIC IOKPBITHUs. V3MeHEHUE CBOWCTB
KOPPO3UOHHOM cpeibl. UHruOuTOpHl KOppO3uu.

DNEKTPOXUMHYECKUE CHUCTEMBbL. XUMUYECKHME MCTOYHHMKM TOKa. OJIEKTPOXUMHUYECKUE
SHEPrOyCTAHOBKH. OIJIEKTPOXMMHUYECKHE IMpeoOpa3oBaTeNM, KOHJEHCATOPBL. DJIEKTPOXUMMUYECKas
00paboTKa METAJUIOB. DIEKTPOXUMHUECKUE TIOKPHITHSL.

PeaknmoHHasi cIoCOOHOCTH BelleCTB. XMMHUYECKHE CBOHCTBA METAJLJIOB.
BGHIGCTBO " €ro 4yucroTa. AHaJ'II/ITI/ILIGCKI/Iﬁ CUT'HAJI U €ro BUbI. XI/IMI/I‘ICCKaﬂ I/IILGHTI/Iq)I/IKaHI/ISI.
KucinotHo-ocHOBHOE W OKHCIUTEIHbHO-BOCCTAHOBUTENIBHOE TUTpOBaHUE. [ paBUMeTpUuUecKHil U
KOJIOPUMETPUUYECKUM aHATIN3. DIEKTPOXUMUYECKAE METO bl aHATIN3A.

9J1eMeHTBI opra}mquKoﬁ XUMMUH.
OpFaHI/I‘-IGCKI/IC MOJIMMEPHBIC MaTCpPUAJIbI. MeTOI[I)I MMOJIydCHHA IIOJMMCPOB, IMOJIHMMCpPU3aALUd,

noJimkoHaeHcanus. CTpoeHre U CBOMCTBA MOAMMEPOB. [[puMeHeHne noJimMeposB.

4.2. Coaep:xanue JieKI Ui

Ne Koi-Bo
HaI/IMeHOBaHI/Ie nu conepmaHI/Ie JICKIINUN

n/m YacoB

1 | Beenenue. OCHOBHbIC TOHSATHSA W 3aKOHBI XUMHH I[lpenmer xumuu. 3HaYeHHE 1

XMUMHH B HAYYHO-TEXHUYECKOM Iporpecce OCHOBHbIE MOHATHS U 3aKOHBI XUMUHU.
XuMUg ¥ TIepuoguYecKasl cucrema 3jaeMeHTOB. Ctpoenne aTroMoB COBpeMEHHBIE
MPEJICTaBJICHUsI O CTPOCHHWHM AaTrOMOB D3JIEMEHTa, OCHOBaHHbIE Ha HEKOTOPBIX
MOJIOKEHUSIX KBAHTOBOW MEXaHWKHU: JBOWCTBEHHAs KOPIYCKYJISIPHO-BOJIHOBAs
MPUPOJIA DIEKTPOHA, MPUHIMUI HEONpEeAETCHHOCTH, KBAaHTOBbIE yucia. [IpuHiun
[Maynu. [lpaBuna W TOPAOOK 3aloOJHEHUS AaTOMHBIX OpOuTaled, MpaBUiIo
KneukoBckoro, Xynna, 3anper Ilayam MHOTO3J€KTpOHHBIX aTOMOB. B3aumocBs3b
PacMoJIOKEHUS IIEKTPOHOB B aTOMaX C UX XMMUYECKMMH CBOWCTBAMHU.

2 Hepnonnqecm/lﬁ 3dKOH B CBCTC CTPOCHHA AaTOMOB, IICPUOAHUYCCKAA CHCTCMA 2
3JICMCHTOB. HGKOTOprC XapaKTCPpUCTUKHU aTOMOB 3JIEMCHTOB: PAaAWYyCbhbl aTOMOB U
HOHOB, OHCPIrusga HOHU3alluH, OHCPIuAa CpoacTBa K QJICKTPOHY
QJICKTPOOTPULIATCIIbHOCTD. XuMHueckas CBS3b HOpMaJ'ILHOG n B036y)KI[CHHOC
cocTossHre aToMOB. OCHOBHEIC THIIBI M XapPaKTCPUCTUKHU XUMHYECKOM CBSI3U: METO/I
BaJICHTHBIX CBH3CI>1, INOHATHE O MCTOAC MOJICKYIISIPDHBIX Op6PIT8.J'ICI>i. CBs13b
KOBAJICHTHAsA, HAJOHOPHO-AKLCIITOpHAA, HWOHHAA, MCTAJUIMUCCKAasA, BOJIOPOAHAA.
3aBHCHUMOCTh CBOMCTB BEIIECTB OT THIIa XMMHYECKOM CBS3H.

3 | Xumuueckas TE€PMOIMHAMHUKA. OcHOBHBIE HOHSTHS u 3aKOHBI. 2
TepmoauHamuueckass cucreMa. BHYTpeHHsII 5SHEpPrus TEpMOIUHAMHUYECKOMN
cucreMbl. TemnoBoit »ddekr peakuuu. [lepBoe Hauvano TepMOIUHAMUKH.
Onransnus. Tepmoxumuueckue ypaBHeHUs. 3akoH I'ecca. Bropoe Hauano
tepMmoauHamMuky.  CranmaptHas  dHTporusi.  Dakrtopel  (BHTPONUMHBIN U
SHTAJBIMUUHBINA),  ONpPEIENAIONIMEe  BO3MOXKHOCTb  MJIM  HEBO3MOYKHOCTh
CaMOIIPOU3BOJIFHOIO  MpPOTEKaHus  mporeccoB.  M3o0apHO-M30TEpMUYECKUI
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noteHuuan. HampaBieHHOCTh XMMMUYECKHX IIpolLieccoB. JHeprus ['enbMrosbua
(M30XOPHO-U30TEPMHUUECKUN TOTEHIINAN).

XuMHuecKass KMHETMKA. XHUMUYECKOE PaBHOBECUE ['OMOTr€HHBIE M T'€TEPOTrCHHbBIE
xuMudeckue mnpoieccbl. CKOpoCTh U MEXaHU3M peakiuu. PakTopsl, BIAUSIONIME Ha
CKOPOCTh XMMHUYECKHX PEAKIUU. 3aKOH IEHCTBYIOIIUX MAacC, KOHCTaHTa CKOPOCTH,
KHHETUYECKUE YPaBHEHUS, MOPSIOK PEaklui. JHEPrusl aKTUBAIMH, ITpaBuiio Bant-
l'odda, ypaBaenue Appenmyca. Karammu3. CMelieHHe XUMUYCCKOTO PABHOBECHSI.
[Ipunnun Jle-larense.

Hucnepcusie  cuctembl. PactBopel  Knaccuukamuss JUCTIEPCHBIX — CHCTEM.
I'pybomucriepcHbIe CHUCTEMBI, WX CBOWCTBA M HCIIOJIB30BAHHE B CEIHCKOM
xo3siicTBe. Konouansie pacTBOpbl, 0COOEHHOCTH CTPOEHMs, cBOMCTBa. PacTBOpSI,
KaK TOMOTEHHble cucrteMbl. CrocoObl BbIpaXKEHHS KOHIEHTPALMHd pPacTBOPOB.
Teopust pa3zbaBieHHBIX pPACTBOPOB, HE3NEKTPosUTOB. Ocmoc. OcMoTHuecKoe
naBiieHue. /laBieHue HacbllIeHHOTO Mapa. TemmepaTypa KUIMEHUSI U 3aMep3aHUs
(kpuctamuusanus) pacTtBopoB. 3akoHbl Bant-I'opda n Payns ans HeaneKTposnToB
U DJEKTPOJIMTOB, HCIOJB30BaHWE MX /IS M3TOTOBJICHUS OXJIAKIAIOMHUX U
aHTHOOJIEIEHUTENIbHBIX CMa30K M kujakocted. AHTHGpu3bl. CuibHble U cialble
aneKTposiuThl. KoHCTaHTa U cTeneHb Aucconuanuu. M3oTonnueckuit KodPuImeHr.
3akoHn pazoasieHuss OctBanmpaa. HMonHOe mnpowsBeneHue BOAbL. BoaopomHbii
nokaszarenb. [uaponus. Ero 3HayeHwe mpH HCMONB30BAaHUM YAOOpeHUN U
OKCIUTYaTallMM CEJIbCKOXO0351ICTBEHHON TEXHUKHU.

DneKTpoxuMHuueckue cucteMbl. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
MPOLIECCHI:  OMpe/AeeHHe, TEepMOJUHAMUKA, HaMpaBlIE€HHOCTb, BO3MOKHOCTh
MPOTEKaHMUsST B 3aJaHHOM HAampaBiICHUH. DJIEKTPOIAHBIA MOTEHIMAl Ha TpaHHUIE
FETEPOreHHONM  CHUCTEMBl  METaUI-3JIeKTPOJUT. CTaHIAPTHBIA  JIEKTPOIHBIN
MOTEHIIMAJ, PsJl HaOpsHKeHWs METayIoB, ero 3HaueHue. [anpBaHuuyeckue
aneMeHThl. [IpuHimn paboTel. XuMU4eCcKre UCTOUHUKH TOKa. «Cyxue» 3JIeMEHTHI,
AKKyMYJISITOPbI, TOIUIUBHBIE JIEMEHTHI.

Koppo3us wmeramioB. 3amura OT KOpPpO3WH. XuUMUYecKas U
JNIeKTpoXUMHUYecKass Koppo3us. [IpuuMHBI M MEXaHHU3M DIIEKTPOXUMHUYECKOM
Koppo3uu. YiepO, Npu4uHsAEMbI Koppo3ued. Koppo3us ¢ KUCIOpOAHOW U
BOJIOPOJIHOM JemnoJigpu3anueii. Metopl 3auTel OT KOppo3uu. JlakokpacouHble U
METaJUTNYEeCKHE MOKPBITUSA, MPOTEKTOpHAsS 3alllMTa, dJIEKTpo3amuTa. MHruouTophl
KOPPO3HH.

9J'IeKTpOJ'II/I3 pacIilyiaBOB u BOJHBIX  paCcTBOPOB QJICKTPOJIUTOB.
ITocnenoBaTenbHOCTD paspsaa 4YacTHLl Ha OJJCKTpOJAaX IIPHU JJICKTPOJIHU3C B
3aBUCUMOCTU OT BCJIIMYMHBI JJICKTPOAHOI'O0 IOTCHIHAJIA. Honﬂpmam/m npu
QJICKTPOJIN3EC. HepeHaprDKeHI/Ie.

OnemeHTHl  OopraHuyeckoil  xumuu. llomumepel M OJUTOMEpBI.
[TonmumepHble Marepuanbl. MeTOJbl TMOJNyYeHHs], OTAEIbHbIE MPEICTAaBUTEIN:
IUIACTMACChl, BOJIOKHA, Kay4YyKH. 3aBUCUMOCTbh CBOWCTB OTJENBHBIX MAaTepHAJIOB OT
CTPYKTYphl ~MakpoMoJieKysl. Mcrnosib30BaHME TIOJMMEPHBIX MaTEpHUaJIOB B
MAIIMHOCTPOEHUM MPH HKCIUTyaTalluM M pPEMOHTe 00opylnoBaHMs. [ epMeTHKH,
KOMITIayH/Ibl, KJIEH, DJIEKTPOU30JISILIMOHHBIE MaTEPHAIIBI.

Hrtoro
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4.3. Copepxanne 1a00paTOPHBIX 3aHATHI

Ne . Koia-Bo
HanmeHnoBaHue 1a00paTOpHBIX 3aHITUI
n/m 4acoB
1. | Kiaccel HeopraHM4eCcKUX COEIUHEHUM 1
2. | OnpeneneHne SKBUBAJIICHTA METaJLIA. 1
3. | CtpoeHue aTroma ¥ MepHoOIUIeCcKas CUCTEMA JIEMEHTOB. XUMUYECKAasl CBSI3b. 2
4. | Xumuueckas TepMOJIMHaAMUKa. XMMHUECKas KUHETHKA. 2
XHUMHUYECKOE PABHOBECHE
5. | PacTBOpBI 37E€KTPOJIUTOB U HEINEKTPOIUTOB. [IpUrOTOBIIEHHE SIEKTPOIUTOB U 2
anTu(pu3oB. ['uaponus ynoOpennii
6. | OKHCIUTETHHO-BOCCTAHOBUTEIHHBIE PEAKITHH. 2
7. | TanbBaHMYECKUE IIEMEHTHI. 2
DIEKTPOIN3 BOAHBIX PACTBOPOB COJIEH.
8. Koppo3zust MetaioB. 3amura OT KOPPO3HUH. 2
9 |TIlommmepsr wm omuromepsl. CocTaBieHHWE peaknmWid TMOJUMEpH3AlNA | 2
MOJIMKOHJICHCALIUU
Hroro 16

4.4. Conepxanue NPpaAKTHYECKUX 3aHATHI

[IpakTrueckue 3aHATHS HE TPETYCMOTPEHBI YUEOHBIM IIJIAHOM

4.5. Buabl u coiep:KaHue CaMOCTOATEIbLHONH padoThl 00yYarOIIMXCS

4.5.1. Buasl caMoCTOSATENHHOM pabOThl 00OYYarOIIHXCS

Buner camocTositensHON paboThl 00y4Yaronuxcs KOJIM4ecTRO YacoR

IToaroroBka k IMPAKTUYCCKUM 3aHATUAM -

J1a00paTOPHBIX padOT

IToaroroBka k J'I8.60paTOpHBIM 3aHATHUAM M K 3allIUTC 25

Camo

CTOATCIIbHOC U3YYCHHUEC OTACIIbHBIX TEM U BOIIPOCOB 24

IloaroroBka k 9K3aMCHY -

Hror

0 49

4.5.2. Conep:xaHue caMOCTOSTENIbHON pabOThl 00yUaromuxcs
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Ne Kou-Bo
HaumeHnoBanue TeM 1 BONIPOCOB

/i 4acoB

1 OcCHOBHbBIE 3aKOHBl XMMHH: COXPAaHEHHUs MaTepUU U DSHEPruu, IOCTOSHCTBA 2
COCTaBa, KPaTHBIX OTHOLIEHHM, ABOTaapo.

2 BrimonHeHnue ynpakxHeHUH 110 COCTABICHHIO AIEKTPOHHBIX (DOPMYJT 3JI€MEHTOB. 4

3 [Tepuonnueckuii  3akon .M. MeHneneeBa, mnepuoauvecKas CcucTema 4
3JIEMEHTOB.

4 Pemrenne pacdeTHbIX 3aa4 Ha ONPENEICHUE DHTAJIBIIMM, SHTPOIHH, SHEPTUH 6
I'nG6ca.

) Pemenune 3amay Ha OmNpelNeNeHHE CKOPOCTH XUMHUYECKMX pEaKkIuil B 6

3aBUCMMOCTU OT KOHHOCHTpalWuHh W TEMIICPATYPHI. PaBHoBecue. BausHme
AaBJICHUA, KOHICHTPAIUNU U TEMIICPATYPbl HAa CMCIICHUC XVM. PABHOBCCHU .

6 CriocoObl  BbIpaK€HMsS] ~ KOHIIEHTpAllMM  PacTBOpPOB  (MaccoBas — J0J, 8
MOJISIPHOCTH). Perenue 3amau Ha pacyeT KOHIIEHTPAIM pacTBOPOB.

7 CocraBneHne cxeM ralbBaHH4ECKOTo 31eMenTa, pacuetr J./1.C. 8

8 N3ydenne XUMHYECKHX CBOWMCTB MeTauioB. (CoOCTaBlI€HUME XUMHUYECKHX 6
YPaBHEHUM.

9 CocraBneHne peakiuil MoJIMMEpPU3ali U MOJUKOHAEHcauu. Mcnonp30Banue 3

IMOJMMEPHBIX MaTCpUaIOB B TEXHUKE. Cocras J1akoB.

HTroro 49

5. YueOHO-MeTOAUYeCKOe o0ecneyeHrne CaMOCTOSATeIbHOM PadoThl 00y4aromuxcsi Mo
AUCHUILINHE

YyebHo-MeToauueckue pazpabotku umerorcs B Hayanoit  6ubimoreke ®I'BOY BO HOxHo-
Vpansckuii [AY:

1. T'maponm3 comelt [DaekTpoHHBIA pecypc] : Meron. Yka3. s caMoCTOSTENbHOW PabOTHI
CTYJICHTOB [OYHOHW W 3a04HOM (opMmbl 0OyueHus HampaBieHuir 35.03.06 Arpounkenepus, 13.03.02
DJIeKTpO3HEPreTuka u AekTporexHuka, 19.03.02 IlpoaykTsl NmUTaHUS U3 PACTUTEIIBHOTO ChIPbA,
23.03.03 Okcrutyatanus TPAHCIOPTHO-TEXHOJOTUUYECKUX MAIIMH M KOMIUIEKCOB, CIEHHAIbHOCTH
23.05.01 Hazemnsle TtpancnopTHO-TexHosnoruueckue cpeactsa] / coct. E. K. barosckas ; HOxHo-
VYpansckuii ['AY, Unctutyt arpounskenepun .— Yensounck: FOxHo-Ypansckuii ['AY, 2019 .— 18 c.
: Tabn. — C mpuin. — bubnuorp.: c. 18 (3 Ha3p.)— 0,3 MB.— JlocTyn M3 JOKanbHOW CeTH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Kiaccel HeEOpraHMYeCcKUX COEOUHEHUN [DNeKTpoHHBIM pecypce| : Mertond. Yka3. g
CaMOCTOSITENIbHOW paboThl CTYJAEHTOB [04HOM W 3a0uHON (opmbl 00ydeHus HampasieHuil 35.03.06
Arpounxenepus, 13.03.02 OnexrposHepreruka u anekrporexHuka, 19.03.02 IIpoaykrsr nutanus u3
pacturenpHOro  cwipbsi, 23.03.03 OkcrmyaTanmus  TPaHCHOPTHO-TEXHOJOTHYECKUX MAIIWMH U
KOMIUIEKCOB, crenuanbHocTu 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJIOTHYECKUE CpelCTBa] / cOCT.
E. K. barosckas ; FOxno-Ypansckuit 'AY, HUnctutyr arpoumkeHepun .— Yenabunck: FOxHO-
VYpansckuii 'AY, 2019 .— 29 c. : wi., Tabn .— C npun. — bubnuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
U3 JokanbHo# cetu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DNeKTpoJiu3 BOJHBIX PacTBOPOB cojiel [DnekTpoHHbIM pecypc| : mertona. Yka3. Jlns
CaMOCTOSITENIbHON pabOThl CTYy/IEHTOB [0YHOW W 3a04HOM (opmbl 00ydeHus HampasieHuit 35.03.06
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http://192.168.0.1:8080/localdocs/himi/9.pdf
http://nb.sursau.ru:8080/localdocs/himi/9.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://nb.sursau.ru:8080/localdocs/himi/10.pdf

Arpounskenepus, 13.03.02 Dnekrposnepreruka u anekrporexuuka, 19.03.02 [TpoaykTel muTanus u3
pactutenbHOro  cbipbsi, 23.03.03 DOkcrulyaTanus TpPaHCIOPTHO-TEXHOJOTMYECKUX MAIIUH U
KOMILIEKCOB, crnenuanbHocTu 23.05.01 HazemHBIe TpaHCIOPTHO-TEXHOJIOTHYECKUE CPEICTBA] / COCT.
E. K. bartosckas ; IOxno-Ypansckuii 'AY, HUacturyr arpoumxenepun .— Yenabunck: HOxHo-
VYpansckuii 'AY, 2019 .— 20 c. : Tabn. — C npwit. — bubmumorp.: ¢. 20 .— 0,2 MB .— [ocrtyn u3
JoKasbHOM certu. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKuCIUTETHHO-BOCCTAHOBUTENbHBIE PEAKIUHU [DJIEKTPOHHBIN pecypc] : Meroa. Ykas. s
CaMOCTOSITEIIbHOW Pa0OTHI [Ist OakaJaBpOB OYHOW M 3a04HOW (OpMBI OOYYEHHUS HAIPaBICHHUH
35.03.06 Arpounxenepus, 13.03.02 Dnexrposneprerrka u snekTpoTexHuka, 19.03.02 IlpomykTs
MUTaHUS U3 PACTUTEIBHOIO ChIpbs, 23.03.03 DkcrutyaTalys TpaHCIOPTHO-TEXHOJOTUYECKUX MaIIUH U
KOMIUIEKCOB, crienuanbHocTh 23.05.01 HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CPEICTBA] / COCT.
E. K. Bartosckas ; IOxHo-Ypansckuii 'AY, Uncturyr arpoummxenepun .— Yenabunck: HOxHo-
VYpanbckuit I'AY, 2019 .— 10 c¢. — 0,2 MB.— [Joctyn U3 JIOKQJIbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kuneruka [DnekTpoHHBIN pecypc] : meton. Yka3z. s caMOoCTOsITeNbHOM
paboThl CTYAEHTOB [0YHOM M 3a04HOU (opmbl 00ydeHus: HampasieHuil 35.03.06 ArpounHikeHepus,
13.03.02 DnekTtposHepreTrka M 3ieKTpoTexHuka, 19.03.02 [IpoaykTel MUTaHWS W3 PACTUTEIBHOIO
ceipbsi, 23.03.03 Oxkcryatanyss —TPaHCIOPTHO-TEXHOJOTHMYECKMX MAIIMH H  KOMILUIEKCOB,
cnermanbHocTH  23.05.01 Hasemnsple TpaHCcHOpTHO-TeXHOJOTHYecKue cpenctBa] / cocr. E. K.
barosckas ; IOxno-Ypansckuit 'AY, Uactutyr arpounxkenepun .— Yensiounck: KOxHo-Ypanbekuii
Ay, 2019 .— 12 c. : tabn. — bubmworp.: ¢. 12 .— 0,2 MB .— JlocTyn W3 JIOKaabHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

6. ®OH/ OLIEHOYHBIX CPE/ICTB /Il MPOBeIeHUs
NPOMEKYTOUYHOM aTTecTAllMU 00y4YaloIIMXCs M0 JUCHHIJIMHE

JIst yCTaHOBJICHHUSI COOTBETCTBUS YPOBHS TMOATOTOBKH oOydaromuxcsi TpedoBanusm PI'OC
BO pazpabotan ¢GoHI OLIEHOUHBIX CPENCTB I TEKYIIEro KOHTPOJS YCHEBAEMOCTH U IMPOBEICHUS
MIPOMEXYTOUYHOM arTecTaluu oOy4aromuxcs 1o aucuuivinHe. @OOHJ OLEHOYHBIX CPE/ICTB
npencranieH B [Ipunoxenun.

7. OcHOBHASI U IONOJIHUTE/IbHAs yueOHasl JJuTepaTypa, Heo0Xoaumasi 1Jis 0CBOEHM I
AUCHUTLIUHBI

OcHoBHasl 1 JOTOJNHUTEIbHAS yueOHas 1uTeparypa uMmeercs B Hayunoii O6ubnuorteke u
ANIeKTPOHHOU HH(popMamoHHo-00pa3oBarensHoii cpene ®I'BOY BO IOxHo-Ypansckuii ['AY.

OcHoBHAaA:

1. Axmeros, H. C. O0mas u geopranmueckass xumus : yueOHuk / H. C. Axmeros. — 11-e u3n.,
crep. — Cankr-IlerepOypr : Jlauwp, 2020. — 744 c. — ISBN 978-5-8114-4698-8. — Tekcr :
DJIEKTPOHHBIHN // JlaHb : SJIEKTPOHHO-0MOIMOTeUHast cHUCTEMA. — URL:

https://e.lanbook.com/book/130476
2. O6mas xumus. Teopus ¥ 3agauu [IICKTPOHHBIN pecypce] : yuebHoe nocobdue / H.B. KopoBun
[m ap.] : mox pen. H.B. Koposuna, H.B. Kynemosa. — Onekrpon. [lan. — Cankr-IleTepOoypr
Jlagp, 2018. — 492 c¢. —Jloctym K TOJAHOMY Tekcry ¢ caiita OBC  Jlane.
https://e.lanbook.com/book/104946.
3. MunaeBckas, JI. B. O6mas xumus. /g MHKECHEPHO-TEXHUYSCKUX HAIPABICHUH NOATOTOBKU U
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http://192.168.0.1:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/11.pdf
http://nb.sursau.ru:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/12.pdf
http://192.168.0.1:8080/localdocs/himi/13.pdf
http://nb.sursau.ru:8080/localdocs/himi/13.pdf
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4035
https://e.lanbook.com/book/104946

coenuanpHocTeil : yuebHoe mnocobue / JI. B. Mwunaeckasa, H. A. Ileronuxuna. — CaHKT-
IlerepOypr : Jlawp, 2020. — 168 ¢. — ISBN 978-5-8114-3837-2. — TekcT : 3JIEKTPOHHBIH //
Jlanb : snexTponHO-OMONMoTeunas cucrema. — URL: https://e.lanbook.com/book/126907

JonmosHuTe/IbHAS:

1. I'muuka H. JI. O6mas xumus [Tekcr]: Yuebnoe mocobue s By3oB / Ilox pen.
A.1.EpmakoBa. M.: MuaTerpan-Ilpecc, 2002.- 728c.

2. Koposun H. B. O6mas xumus [Tekcr]: YueOuuk mis By30B. M.: Beicmas mikosa, 2003.-
S57c¢.

3. Kymeman A. I'. O6mas xumus [Teker]: Yueonuk. M.: Konoc, 1979.- 528c.

8. Pecypchl uH(popMaIOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTepHET», HEOOX0AUMBbIE
JJIS1 OCBOEHM Sl TUCIHUNJIMHBI

1. Enunoe oKHO IOCTyma K y4eOHO-METOIuYeCKUM pazpadoTkaM https://roypray.pd
2. OBC «Jlauw» http://e.lanbook.com/
3. VuuBepcuretckas oudanorexka ONLINE http://biblioclub.ru

9. MeToguvecKkue yKa3aHus 1l 00y4aloIUXCcsl 0 OCBOCHUIO TUCIUIIHHBI

Y4ebHo-MeToauveckue pa3paboTku umerorcs B Hayanoit  Oubnmortexe " AIEKTPOHHON
nHpopManmonHo-o06pazoBarensHO cpene PI'BOY BO I0xHO-Ypansckuii [AY:

YyebHo-MeToauueckue pazpabotku umerores B Hayanoit  6ubimoreke ®I'BOY BO HOxHo-
VYpansckuii [AY:

1. Tumponus comell [DIEKTpOHHBIM pecypc]| : METOA. yKas. sl CaMOCTOSATEIbHON pPabOThI
CTYJICHTOB [0YHOHW W 3a04HOM (dopMmbl 0OyueHus HampaBieHuir 35.03.06 Arpounkenepus, 13.03.02
DJIeKTpo3HEpreTuka u aekTpoTexHuka, 19.03.02 IIpoaykTel NHUTaHUS W3 PACTUTEIIBHOTO ChIPbS,
23.03.03 Okcrutyatanus TPAHCIOPTHO-TEXHOJOTUYECKUX MAIIMH M KOMIUIEKCOB, CHEHHAIbHOCTH
23.05.01 Hazemnble TpancnopTHO-TexHosnoruueckue cpeacrsa] / coct. E. K. barosckas ; HOxHo-
VYpansckuii ['AY, Unctutyt arpounkenepun .— Yensounck: FOxuo-Ypansckuii ['AY, 2019 .— 18 c.

: tabn. — C npuin. — bubmuorp.: c¢. 18 (3 Ha3.).— 0,3 MB.— JlocTyn W3 JOKaJabHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Krnaccel HeopraHM4ecKHX COCOUHEHHHM [DIeKTPOHHBIM pecypc] : MeToA. ykKa3. i
CaMOCTOSTEJIbHOW PabOThl CTYACHTOB [04HOM M 3a04yHON (opmbl 00ydeHus HampasieHuil 35.03.06
Arpounxenepus, 13.03.02 OnexrposHepreruka u anekrporexHuka, 19.03.02 IIpoaykrsr nutanus us
pacturensHOro cwipbs, 23.03.03 DOkcmmyatanus  TPaHCHOPTHO-TEXHOJOTMYECKUX MAIIWMH U
KOMIUIEKCOB, crenuanbHocTd 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJIOTHYECKUE CpelCTBa] / cOCT.
E. K. barosckas ; FOxno-Ypansckuit 'AY, HUuctutyr arpoumkeHepun .— Yenabunck: FOxHO-
VYpansckuii 'AY, 2019 .— 29 c. : wi., Tabn .— C npun. — bubnuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
U3 JokanpHo# cetu. http://n.sursau.ru:8080/localdocs/himi/10.pdf

3. DnekTpoiu3 BOJIHBIX pAcCTBOPOB coJie [DNEKTpOHHBIA pecypc] : MeToA. yKa3. Ui
CaMOCTOSITENIbHON pabOThl CTY/IEHTOB [O0YHOW W 3a04HOM (opmbl 00ydeHus HampasieHuit 35.03.06
Arpounskenepus, 13.03.02 DnexkrposnepreTuka u 3yekTporexHuka, 19.03.02 [IpoaykTel nuTaHus U3
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http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c25031&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c25031&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c29681&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c29681&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c13826&__SemesterType=0
http://192.168.0.1:8080/localdocs/himi/9.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://n.sursau.ru:8080/localdocs/himi/10.pdf

pactutenbHOro  cbipbsi, 23.03.03 DOkcrulyaTanus TpPaHCIOPTHO-TEXHOJOTMYECKUX MAIWH U
KOMILIEKCOB, crnenuanbHocT 23.05.01 HazemHBIE TPaHCIOPTHO-TEXHOJIOTHYECKUE CPEICTBA] / COCT.
E. K. bartosckas ; IOxHo-Ypansckuii 'AY, HUacturyr arpounxenepun .— Yenabunck: HOxHo-
VYpansckuii ['AY, 2019 .— 20 c. : Tabn. — C npwit. — bubmumorp.: ¢. 20 .— 0,2 MB .— [octyn u3
JoKanpHOM ceru. http://n.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMU [DNEKTPOHHBIA pecypc] : METOX. yKa3. AJs
CaMOCTOSITEIIbHOW Pa0OTHI [Isi OakalaBpOB OYHOW M 3a04HOW (OpMBI OOYYEHHUS HAIpaBICHHUHA
35.03.06 Arpounxenepusi, 13.03.02 DnexrposrnepreTuka u 3nekTporexHuka, 19.03.02 IIpomykTsl
MUTaHUS U3 PACTUTEIBHOIO ChIpbs, 23.03.03 DkcrutyaTalys TpaHCHOPTHO-TEXHOJOTHYECKUX MAaIIUH U
KOMILIEKCOB, crnenuanbHocT 23.05.01 HazemHBIE TPaHCIIOPTHO-TEXHOJIOTHYECKUE CPEICTBA] / COCT.
E. K. Barosckas ; lOxHo-Ypansckuii 'AY, Uncturyr arpoummxenepun .— Yenabunck: HOxHo-
VYpanbckuit I'AY, 2019 .— 10 c¢. — 0,2 MB.— [octyn U3 JIOKQJIbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kunetuka [DIeKTpOHHBIN pecypc] : METOJ. yKa3. IUISi CaMOCTOSITEIbHOMN
paboThl CTYAEHTOB [0YHOM M 3a04HOU (opmbl 00ydeHus: HampasieHuil 35.03.06 ArpounHikeHepus,
13.03.02 DnekTtposHepreTrka M 3ieKTpoTexHuka, 19.03.02 [IpoaykTel MUTaHWS W3 PACTUTEIBHOIO
ceipbsi, 23.03.03 Oxcrutyatanusi —TPaHCIOPTHO-TEXHOJOTHMYECKMX MAIIMH ©  KOMILIEKCOB,
cnermanbHocTH  23.05.01 Hasemnsple TpaHCcHOpTHO-TeXHOJOTHYecKue cpenctBa] / cocr. E. K.
barosckas ; IOxno-Ypansckuit 'AY, Uactutyr arpounxkenepun .— Yensiounck: KOxHo-Ypanbekuii
Ay, 2019 .— 12 c. : tabn. — bubmmorp.: ¢. 12 .— 0,2 MB .— JlocTyn W3 JIOKaabHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

10. UudopMmaniuoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble MPH OCYIIeCTBJIEHUH 00pPa30BaTEeJIbHOI0
npouecca no JUCHUILINHE, BKJIOYAs NepedyeHb MPOrPpaMMHOro odecnieyeHus U
HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM
Omnepanuonnas cuctema Microsoft Windows PRO 10 Russian Academic OLP;
oducusiii maker Microsoft OfficeStd 2019 RUS OLP NL Acdmc,
MPOrpaMMHBINA KOMIUIEKC /7151 TecTupoBanus 3Hanuii MyTestXPRo 11.0.
Antusupyc Kaspersky Endpoint Security

11. MaTrepuaJbHO-TeXHHYECKAas 0a3a, HE00X0AMMAas VISl OCYLIEeCTBJICHUS
00pa3oBaTeJILHOI0 Mpolecca Mo JUCHUIINHE

Y4eOHble ayauTOPUHM /JJIsi NPOBEACHHMS 3aHATHH, NPEIYCMOTPEHHBIX NPOrpPaMMOoi,
OCHaIlleHHbIe 000PY/10BAHHEM U TEXHMYECKHUMH CPecTBAMHU 00y4eHUs

1. JlaGoparopusi xumuu; VYueOHas ayauTopus M TPOBEJICHMS 3aHATUH JIEKIHMOHHOTO M
CEMHHApPCKOrO THUIIOB, TIPYNIOBBIX M HHAMBUAYAIbHBIX KOHCYJIbTALMM, TEKYIIEr0 KOHTPOJA U
npoMexyrouHoi arrecraiuu Ne 3085.

2. YuebHast ayauTopus JUls MPOBEACHUS 3aHATUH JIEKIIMOHHOTO M CEMHHAPCKOrO THIA, KypCOBOTO
IIPOEKTUPOBAHMS, TPYNIOBBIX M WHIAUBUAYAJIbHBIX KOHCYJNbTALMH, TEKYIIEr0 KOHTPOJS U
IPOMEXYTOUHO arTectanuu; [lomerenue s camoctosTenbHOM paboTel Ne 423,

3. YueOHas aynuTOpHs A MPOBENEHHs 3aHITUH CEMHHAPCKOIo THIA, KypCOBOTO MPOEKTUPOBAHUS,
IPYNIIOBBIX U UHJIMBUIYaIbHBIX KOHCYJIbTALMM, TEKYILETO0 KOHTPOJISI U MPOMEKYTOYHON aTTECTALlNY;
[Tomerenue ast caMocTosITeNbHOM paboTsl Ne 427,

4. YyeOHast ayAUTOpHUS IJIs1 MPOBENEHUS 3aHATUN CEMMHAPCKOTO THIA, KYpCOBOTO MPOEKTUPOBAHUS,
IPYNIIOBBIX U UHJIMBUIYaIbHBIX KOHCYJIbTALUM, TEKYILETO0 KOHTPOJISI U MPOMEKYTOYHON aTTECTALlNY;
[Tomemenue A caMOCTOSTENLHOM paboThl ay. Ne 149,
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Hepeqeﬂb OﬁopyHOBaHHH H TEXHUYECKUX CPEACTB oﬁyqe}mﬂ

[TocanouHble MecTa [0 YUCITy CTYACHTOB, pabouee MECTO IpernoiaBaTers.

JIaboparopust MOJIOKA.

YueOHo-HarsIHbIe TocoOus: [leproanyeckas cucrema

[Ipoexunonnoe o6opynoBanue (HETOyK, mpoekTop), CTeHapl, IIaKaThl. BBIIPSIMUTENb, BECHI
aHAJIMTUYECKUE, My(]elibHasl NIe4b, BEChl TEXHUYECKHE, CyIIMIbHBIN 1IKad, TepMocTat, Juctumiarop,
MUKPOKAJIBKYJISATOP MporpaMMHupyeMblii cekyHnomep, pH — wmerp-mmmumBonst™merp pH — 300,
HOHOMeEp-yHUBepcaiabHbll OB-74, ctenn «bblTOBBIE XUMHUYECKHE MUCTOYHHMKH TOKA», YCTAaHOBKA IS
ompeneneHuss o0beMa BOJIOPO/a, YCTAHOBKA JUIS MPOBEIEHHS paboT MO 3JIEKTPOXUMHUHU, KAIOPUMETD,
oOyuaroniye 1 KOHTPOJUPYIOIINE KOMIbIOTEPHBIE MPOrpaMMbl, MUKpocKomnbl, KOMIIEKThI Mmi1akaToB
10 OCHOBHBIM pa3ziesiaM XUMUU.

VYueOHo-HarmsiiHbIe nocobus: Ilepuoanueckas cucrema, Tabmuna pactBopuMocTtH, MHCTpyKIMS 1O
TEXHHUKE 0€30MacCHOCTH

I[IK DUAL-G2010/2KK18,5, I[TIK P-4/1GB/160Gb/mMonuTop 17 , [Ipoextop Acer , Dxpan Matte .
[Tepeuensr ocHoBHOTO NMabopatopuoro obopymnoBanus: [IK DUAL-G2010/KK18,5, ITK P-4/monutop
17 , mpoextop BenQ, s3xpan ECONOMY.

[TepeyerHr OCHOBHOTO JTAOOPATOPHOTO 0OOPYIOBAHUS: CUCTEMHBIN OJIOK, MOHUTOP.
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IIPH/IO’KEHUE

®OH/J OHEHOYHbBIX CPEJICTB

JJId TEKYIIECTO KOHTPOJIA YCIIEBAEMOCTH U ITPOBEACHU A HpOMe)KYTOqHOﬁ arrecranmnuu
00yJaronuxcst Mo TUCHUTITNHE

16



COJIEP)KAHUE

Komnerenmnuu ¢ ykazanuem 3rana ux gopmupoBanus B mpoiiecce ocsoenus: OITOIL. 18
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3HAaHWH, yMEHHWI, HAaBBIKOB M (WJIM) OIBITa JAEATEIBHOCTH, XapakTepusyrommx star(sl) | 19
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1. KoMmnerenuumn c YKa3aHuEM 3Tama ux (l)OpMI/IPOBaHI/Iﬂ B [Ipouecce 0OCBOCHUSA

JAUCHHUIIIIMHBI

KomrmiereHuu mo ganHo# quciurumHe GopMUPYIOTCs Ha 6a30BOM JTarie.

Kox u HanmenoBanue
HANMEHOBAHME ®opmupyemsie 3YH OLIEHOYHBIX
CPEICTB
WHOIUKATOpa Toxv- |11
y pomex
JOCTUKEHUS mas yTOuHas
KOMIIETEHIIH 3HAHUSA YMEHUS HaBBIKH arTecta | arTecTa-
st st
N-1 onk-1. OO6yuatomuiics O6yuatomuiicss | OOy4aromuiics 1. order | sx3aMeH
Hcnonb3yer JNOJKEH  3HaTh: | JIOJDKEH YMETh: | JOJKEH BJa/eTh: 5260 iro
OCHOBHbIE OCHOBHBIE 3aKOHBI | HCIIOJIb30BaTh HaBbIKaMU: pHoﬁp
3aKOHBI €CTECTBEHHOHAy4Y | OCHOBHbIE MCII0JIb30BaHUS pacore;
€CTECTBEHHOHAYY HbIX JMCUMILUIUH | 3aKOHBI 3HaHUHU 2.
HEBIX TUCIUAILINH (xummn) JUISl | €CTECTBEHHOHAY | OCHOBHBIX TECTUPOB
JUIS peIIeHUs pelieHus YHBIX 3aKOHOB anue
CTaHJAPTHBIX CTaH/IapPTHBIX JTUCHUIIAH €CTECTBEHHOHAy4
3a/1a4 B 3a/1a4 (xumun) JUISL | HBIX ~ JTUCLHTUIAH
COOTBETCTBHUU C COOTBETCTBUU  C | peUICHUs (Xumun) JUTS
HaIpaBJIEHHOC- HaIpaBJICHHOCTh | CTaHJIAPTHBIX pelieHus
TBIO 10 3a1a4 B | CTaHAAPTHBIX
npodeccuoHab- npodeCcCHOHANIBH | COOTBETCTBHM C | 3ajad B
HOM JIeATENbHOCTH | OM JEeSATEeNIbHOCTH | HAIIPaBJICHHOCTh | COOTBETCTBUU  C
—(b1.0.11-3.1) 10 HaIpaBJIEHHOCTh
npodeCCHoHAIb | 10
HOI npodeccuoHanbH
NEeSITEeIbHOCTH - | OM JAeATeIbHOCTH-
(b1.0.11-VY.1) (b1.0.11-H.1)

2. Tloka3zaTeyid, KPpUTEPHH U IIKAJIA OlleHHBAHUS C(POPMHUPOBAHHOCTH KOMIIETeHIIHIi

IToka3zaren
Hu
OILICHUBAaHHU
s (3YH)

KpI/ITepI/II/I 1 IIKaJla OCHUBAHUS PE3YJILTATOB O6y‘leHI/I${ 110 JUCHUIIJIMHEC

HenocraTounsiit
YPOBEHb

JlocTraTounbIit
yYpOBEHb

Cpennuii ypoBeHb

Beicokuii ypoBeHb

b1.0.11-
3.1

OOyuvaromuiics He
3HAET OCHOBHBIE
XUMUYECKUE
3aKOHBI, SIBJICHHUS H
MIPOLIECCHI, Ha
KOTOPBIX OCHOBaHBI
TIPUHITUTIBI
JEUCTBUS OOBEKTOB
npodeccuoHanbHO M
JIEATETHLHOCTH u
KOTOpbIE
UCTIONIB3YIOTCS ISt
pelieHus

OO6yyaromuiics
ciabo 3HAeT
OCHOBHBIE
XUMHYECKHE
3aKOHBI, SBJIEHUS W
MPOLIECCHI, Ha
KOTOPBIX OCHOBAHBI
TIPUHITUTIBL
JIEUCTBUS OOBEKTOB
npodeccuoHanbHOM
JIeATEIIbHOCTHU u
KOTOpBIE
UCTIOJIL3YIOTCSL  JUIS

OO6yyaromuiics C
HE3HAYUTEIbHBIMU
OIINOKaMuU u
OTIEIbHBIMU
npoOenaMu
OCHOBHBIE
XUMHUYECKHE
3aKOHBI, SBJEHHUS WU
MPOIECCHI, Ha
KOTOPBIX OCHOBaHBI
TIPUHITUTIBI
JIEUCTBUS OOBEKTOB

3HACT

npodeccrnoHanbHO I

OO6yyaromuiics C
Tpebyemoii
CTETNEHBIO TOJIHOTHI
U TOYHOCTU 3HAaeT
OCHOBHBIE
XUMHYECKUE
3aKOHBI, SIBJICHUS U
IPOLIECCHI, Ha
KOTOPBIX OCHOBAHBI
TIPUHITUTIBI
JIEHCTBUS 0O0BEKTOB
npodeccrnoHanbHO I
JESITEIIbHOCTH u
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po(hecCHOHANBHBIX | PELICHHS JeSATEIbHOCTH U | KOTOpbIE
3a1a4 npo(eCCUOHATBHBIX | KOTOPBIE UCTIOJIB3YIOTCS ISt
3az1a4 UCTIOJIB3YIOTCSl /IS | PELICHHUs
pelieHus npoeCCHOHATBHBIX
npo(eCCHOHATBHBIX | 3a7a4
3a/1a4
b1.0.11- OO6yuatomuiicst He OO6yuaromuiics OOyuarommuiics OOyuarommuiics
V.1 yMmeeT cnabo ymeer ymeeT ymeer
WCIIOJIb30BAaTh UCTIOJIb30BATh UCTIOJIb30BATh UCTIOJIb30BATh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
XUMHYCCKUE XHUMHYCCKUC XUMHUYCCKUC XUMHYECKUE
3aKOHBI ¥ IOHSATHS | 3aKOHBI M OHATHS | 3aKOHBI M IOHSTHS | 3aKOHBI U TIOHSTHS
IUTSL pEIIeHUs TUTSL pEeIICHUS JUTSL pEeLICHUS JUTSL PETICHHUSI
npodeccHoHaNbHBIX | TPO(ecCHOHANBHBIX | MPO(ECCHOHATIBHBIX | MPO(ECCHOHATBHBIX
3az1a4 3a1a4 3a/1a4 ¢ 3aj1a4
HE3HAYUTEILHBIMH
3aTpyAHEHUSIMH
b1.0.11- OO6yuatomuiicst He OOGyuarommuiics OO0yuaromuiics ¢ OOyuarommiics
H.1 BJIaZi€ET HAaBBIKAMU ci1a0bo BIIazeeT HEOOJIBIINMHA CBOOOHO BJIAZIEET
MIPUMCHCHHUS HaBBIKaMU 3aTPyTHCHUSMHU HaBBIKaMU
COOTBETCTBYIOIIETO MIPUMEHEHHS BJIQJICCT HaBBIKAMU MIPUMCHCHHS
¢buznko- COOTBETCTBYIOIIETO IPUMEHEHHS COOTBETCTBYIOIIETO
MaTeMaTHUYECKOTO busnKo- COOTBETCTBYIOLIETO ¢bu3uKo-
amnmnapara, MeTOZ0B | MaTeMaTH4YeCKOTo ¢buznko- MaTeMaTH4eCKOIro
aHayu3a u anmnapara, MeTOJIOB | MaTeMaTH4ecKoro | ammapara, METOJIOB
MOJETUPOBAHUS, aHaJIM3a u anmnapara, MeToJI0B aHanu3a u
TEOPETUYECKOIO U MOIETTUPOBaHUS, aHayM3a u MOJETUPOBaHUS,
AKCMEPUMEHTAJIbHO | TEOPETUYECKOTO U MOJETUPOBaHUS, TEOPETUYECKOTO U
IO UCCIEOBaHUS | AKCHEPUMEHTAIbHO | TEOPETUYECKOTO U | SKCIEPUMEHTAIBHO
IIPH peIIeHUU rO UCCIEOBAaHUS | AKCHEPUMEHTAJIbHO | TO UCCIIEJOBAHUS

npodeccuoHalIbHBIX
3a/a4

IpU pEIICHUU
npodeccunoHaNIbHBIX
3a/a4

r'o UCCIeIOBaHUS
IIPU pELICHUN
npodeccuoHalIbHBIX
3a1a4

IIPU pelICHUU
npodeccnoHamIbHBIX
3a1a4

3. TumnoBble KOHTPOJIbHBbIE 3aJaHUs U (WJIH) MHbIE MATEPHAJIbI, HEO0OX0ANMMBIE ISl OLIEeHKH
3HAHM I, YMEHH, HABBIKOB H (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPH3YIOLIHX
c¢()opMHUPOBAHHOCTH KOMIIETEHIHIi B Mpo1ecce 0CBOCHHS TUCIUNIHHbI

TumnoBslie KOHTPOJIBHBIC 3aIlaHUA U MAaTCPUAJIbIL, HeO6XOI[I/IMBIC JJIs1 OICHKH 3HaHPII>i, YMCHI/Iﬁ u
HaBBbIKOB, COACPIKATC B y‘Ie6HO'MeTOI[I/I‘leCKI/IX pa3pa60TKax, MMPUBCACHHBIX HUXKC.

1. Tunponuz coneit [DAEKTpOHHBIA pecypc|

MCTOH. YyKa3s. I CaMOCTOSTEIbHOM pa60TBI

CTY/IEHTOB [04YHOHM M 3a04yHON (opmbl 0OydeHus HampasieHuit 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTuka M 3aeKkTpoTexHuka, 19.03.02 IlpoaykTel nUTaHWsT U3 PACTUTEIBHOTO CBIPBS,
23.03.03 Oxcrutyaranuss TPaHCHOPTHO-TEXHOJOTMUYECKUX MAIIMH M KOMIUIEKCOB, CHELMAIBHOCTU
23.05.01 HazemHsle TpaHcmopTHO-TexHoJornueckue cpeacrsa) / coct. E. K. barosckas ; FOxHo-
VYpansckuii 'AY, Unctutyt arponnkeHepuu .— YenssOunck: FOxno-Ypansckuiit [AY, 2019 .— 18 c.
: Tabn. — C mpuin. — bubnuorp.: ¢. 18 ( 3 Haz.) .— 0,3 MB .— JlocTyn u3 IOKaJdbHOW CETH.
http://n.sursau.ru:8080/localdocs/himi/9.pdf
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2. Kiaccel HeopraHMYeCKHX COCOUHEHHH [DIEKTPOHHBIM pecypc] : MeToA. yKa3. s
CaMOCTOSITENIBHON pa0OThl CTYIEHTOB [O0YHOW W 3a04HOUM (Gopmbl 00ydeHust HampasieHuir 35.03.06
Arpounskenepus, 13.03.02 Dnexkrposnepretuka u sekTporexHuka, 19.03.02 [IpoaykTel muTaHus u3
pactutenbHOro  cbipbsi, 23.03.03 DOkcrulyatanus TpPaHCIOPTHO-TEXHOJOTMYECKUX MAIlWH U
KOMILIEKCOB, crnenuanbHocT 23.05.01 HazemHBIE TPaHCIOPTHO-TEXHOJIOTHYECKUE CPEICTBA] / COCT.
E. K. batoBckas ; IOxHo-Ypansckuit 'AY, HUnacturyr arpounxenepun .— Yenabunck: HOxHo-
Ypaneckuii [AY, 2019 .— 29 c. : w1, Tabn .— C npwit. — bubmumorp.: ¢. 28 .— 0,3 MB .— Jloctyn
U3 JIOKapHOH ceru. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DNeKTpoM3 BOJHBIX PACTBOPOB COJICH [DJNEKTPOHHBIA pecypc| : METOH. yKas. s
CaMOCTOSITEIIBHON pa0OThl CTYIEHTOB [0YHOW W 3a04HOM (opmbl 00ydeHuss HampasieHuir 35.03.06
Arpounskenepus, 13.03.02 DnexkrposHepreruka u aekTporexHuka, 19.03.02 [IpoaykTel nmuTaHus u3
pacturensHOro  cwipbsi, 23.03.03 OkcryaTanus TpPaHCHOPTHO-TEXHOJOTWYECKUX MAIIUH U
KOMIUIEKCOB, crienuanbHocTH 23.05.01 HazemHBbIE TpaHCIOPTHO-TEXHOJIOTHYECKHE CPEICTBA] / COCT.
E. K. Bartosckas ; IOxHo-Ypansckuii 'AY, Unctutyr arpoumxenepun .— Yenabunck: HOxHo-
VYpanbckuit 'AY, 2019 .— 20 c. : tabn. — C npun. — bubmwuorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JoKanpHOM cetH. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKUCTUTENHHO-BOCCTAHOBUTENBHBIE pPEaKIMKU [DIIEKTPOHHBIN pecypc]| : METOMA. yKa3. s
CaMOCTOSITENIbHOM paboThl [ OakanaBpoB OYHOM W 3a04HOMl (Qopmbl 00yueHHS HampaBlIeHUMN
35.03.06 Arpounxxenepusa, 13.03.02 DnexrposHepretka u snekrporexHuka, 19.03.02 IIpomaykTel
MMATAHUS U3 PACTUTENBHOTO ChIpbs, 23.03.03 Dkcmnyaranus TpPaHCIOPTHO -TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEKCOB, crieruanbHocTh 23.05.01 HazemHBIE TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPEICTBA] / COCT.
E. K. baroBckas ; IOxHo-Ypansckuit 'AY, MucTuTyT arpommkenepun .— Yemssounck: HOxHO-
VYpansckut T'AY, 2019 .— 10 c¢. — 0,2 MB.— [Joctym U3 JOKaJbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmoannamuka. Kunetnka [DJIeKTpOHHBIA pecypc] : METOM. yKa3. JJisi CaMOCTOSITEIBHOU
paboThl CTYACHTOB [0YHON W 3a0uHO¥ (popmbl oOydenusi HampaieHud 35.03.06 ArpoumkeHepwus,
13.03.02 DnexrtposHepretuka U 3ekTporexHuka, 19.03.02 IIpoaykTbl NUTaHUS U3 PACTUTEIBLHOIO
ceipbsi, 23.03.03 Oxkcruyatanyss TPaHCIOPTHO-TEXHOJOTHUYECKMX MAIIMH ©  KOMILIEKCOB,
cnermanbHocT  23.05.01 Hasemnble TpaHCHOpTHO-TeXHOJOTHYeckue cpencrtsa] / cocr. E. K.
barosckas ; FOxuHo-Ypansckuii ['AY, Uuctutyt arponnxenepun .— Yensaounck: KOxxHO-Ypanbckuid
Ay, 2019 .— 12 c. : tabn. — bubmworp.: ¢. 12 .— 0,2 MB .— JlocTyn W3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

4. MeToanyeckue MaTepuaJibl, ONpe/e/siioniie mpoueaypbl OlleHUBAHUA 3HAHMIA,
yYMeHHii, HABBIKOB M (MJIM) ONBITA /IeSITeJIbHOCTH, XapPaAKTEePHU3YIOIIHX C()OPMUPOBAHHOCTH
KOMIIEeTeHI NI

B nmanHOM pazgene MeToIMYEeCKHE MaTepualbl, ONPEACTSIONINe MPOIEAYyphl OICHUBAHUS
3HaHWH, yYMEHUH, HABBIKOB, XapaKTEpHU3YyIOIIUX O0a30BbIii 3Tanm (OpMUPOBAHUS KOMIETEHIHN IO
TUCHUIUTNHE «XUMUS», TPUBEACHBI TPUMEHUTENBHO K KaXJI0MY U3 HCIOJIb3YyEeMbIX BUJOB TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTallui 00yYarOITUXCS.

4.1. OueHo4HbIe CpeaCTBA IJIsl NPOBEACHHUA TEKYLIero KOHTPOJIsl YCIIeBAeMOCTH

4.1.1. Otuer o nabopatopHoit paboTte

OrueT 1o J1a6opaT0pH0171 pa60Te HCIIOJIB3YCTCA JId OLICHKU Ka4€CTBa OCBOCHHA 06y‘IaIOIJ_II/IMC}I
OCHOBHOH HpO(I)CCCHOH&JIBHOfI O6p8.30BaTe.HBHOI71 nporpamMmsl IO OTACJIBHBIM TEMaM IWUCHUILIAHBI.
CO,Z[ep)KaHI/IC u (bopMa OT4YECTa 110 J'Ia60paTOpHBIM pa60TaM NPUBOAUTCA B MECTOAUUYCCKUX YKA3dHUAX K
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naboparopabiM pabotam (m. 3 POC). ConepxaHue oTueTa W KPUTEPHUM OIEHKM oTdera (Tabi.)
JOBOJISITCS IO CBEICHUS 00YUAIONIUXCS B HaYaJIe 3aHATUI

Ne

OneHouHBIE Cpe/ICTBA Kon n naumenoBanue

Otuet no nabopaTopHOii paboTe MH/INKAaTOpa KOMIIETCHIIUU

1. 1. UTto Ha3bIBAETCS THAPOJIU30M? NJI-1.01K-1

IOKa3aTein?

2. Nonnoe npousseneHue Boabl. UTo Takoe BOAOpOAHBIN | McIoib3yeT OCHOBHBIE 3aKOHbI

C€CTCCTBCHHOHAYYHBIX

3. Tunsl rupoausa cojeil. JUCLUUIIMH ~ JUIsL  pEeLIeHHus
4. CocTaBUTh ypaBHEHUS peaKLUi THIPOJIN3a COJIEH. CTaHJAPTHBIX 3a1a4 B
5. KonnyecTBeHHbIE XapaKTEPUCTUKH THIPOIU3A COOTBETCTBUU c

HAIPABJICHHOCTHIO
npodeCcCuOHAIBHOM
JESTSIILHOCTH

Ml kana

Kpurepun oneHuBanus

Onenka 5
(0TAM4YHO)

- U3JI0)KCHHE MaTepHaja JIOTHIHO, TPaMOTHO;
- cBOOOJTHOE BJIAJICHHE TEPMHHOJIOTHEH;

- YMGHI/IG BBICKA3bIBATh U O6OCHOBaTB CBOH CY)K)IGHI/U{ HpI/I OTBCTC Ha
KOHTpOJ'IBHBIe BOHpOCBI;

- YMGHI/IG OITMChIBATh XUMHNYCCKHEC 3aKOHBI, IBJICHUA U Hpoueccm;

- YMGHI/IG HpOBOHI/ITI) 1 OICHUBATH pe?)y.]'IBTaTI)I H3MepeHHI>i;

- CIOCOOHOCTH periaTh 3aJ1a4H.

Onenka 4
(xopor0)

- U3JI0KEHHe MaTepuasa JIOTUYHO, TPaMOTHO;

- cBOOOIHOE BJIaJICHHE TEPMHUHOJIOTHEH;

- OCO3HAHHO€ TMPUMEHEHHE TEOPETHUYECKUX 3HAHUW Ui OMNHCAHUS
XMMHUYECKUX 3aKOHOB, SIBICHHH W MPOLECCOB, PEIIEHUS KOHKPETHBIX
3aa4, TPOBEACHUS U OLEHUBAHUS PE3YJIbTaTOB H3MEpPEHUH, HO
coJiepskaHue U popma OTBETa UMEIOT OTJeNIbHbIE HETOUHOCTH.

Onenka 3
(YIOBJIETBOPHUTEIIBHO)

- U3JI0KEHHE MaTepuasa HEeloJHO, HEeTIOCIeJOBATEIbHO,

- HETOYHOCTH B ONPEICIICHUU TOHATUH, B NPUMEHEHUU 3HAHHUM IS
OTMHMCAHMUSI XUMUYECKUX 3aKOHOB, SIBICHHM M TMPOILIECCOB, PEUICHUS
KOHKPETHBIX 3a/1a4, IPOBE/ICHUS U OLIEHUBAHUS PE3Y/IbTATOB U3MEPEHHUIA,
- 3aTpyIHEHUSI B 000CHOBAHUU CBOUX CYXKICHHIA;

- OOHapy>KMBaeTcs HEAOCTAaTOYHO TIyOOKOE IMOHUMAaHHE H3YUYEHHOTO
MaTepuaa.

Ouenka 2
(HEeYIOBIIETBOPUTEIHHO)

- OTCYTCTBHE HEOOXOJMMBIX TEOPETUUECKUX 3HAHHUI; JOMYIIEHBI OMIMOKN
B OIIPENCNICHUU MOHSATHH W ONMCAHUU XUMHYECKHX 3aKOHOB, SIBICHHH U
IPOLIECCOB, MCKa)KEH HMX CMBIC, HE pEIIeHbI 33/1a4d, HE IPaBUIILHO
OLICHMBAIOTCS PE3YJIbTATHl U3MEPCHUN;

- HE3HaHWE OCHOBHOI'O MaTepuayia y4yeOHOW MporpaMMbl, JOMYCKAIOTCS
rpyOble OIIMOKH B U3JI0KEHUU.

Mlxana

Kpurepun oneHuBanus

OLICHKE[ GBadyTCHO»

- U3JIOKCHUC MaTepuajia JOTUIHO, I'PaAMOTHO,

- CBO60,I[HOC BJIaJICHUC TCpMHHOJ’IOI‘HCﬁ;

- YMCHHC BbICKA3bIBATh U 000CHOBATh CBOM CYXXICHHA ITPU OTBCTC HA
KOHTPOJIBHBIC BOIIPOCHI;

- YMCHUC OIMUCBIBATE XUMHNYCCKUC 3aKOHEI, ABJICHUS U ITPOLICCCHI;
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- YMEHHE NPOBOJIUTH U OLIEHUBATh PE3YJIbTaThl U3MEPEHUI;

- CMOCOOHOCTh pelIaTh WH)KCHEPHbIE 3a/1auM (JOIMyCKAaeTCsl HaIM4ue
MaJIO3HAYUTENBHBIX OMMOOK WJIM HEJOCTAaTOYHO IIOJHOE PACKPBITHE
COJIep’)KaHHME BONpOCAa WM MOrPEHIHOCTh  HENPUHUIUIIHNAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

- OTCYTCTBHC HGO6XOZII/IMI)IX TCOPCTHICCKUX 3HaHI/II71; AOIMYIICHBI
OILINOKH B OIpPCACICHUN MOHATHH W ONHUCAHWH XUMHYECKUX 3aKOHOB,
SIBIICHUN U IMpoLcCCOB, MCKAKCH HX CMBICJ, HC PCIICHBI 3aJa4u, HC

OLeHKa «HE 3aYTEHO)

rpyObIe OIMOKH B U3JI0KEHUU.

IPABUJIBHO OLIEHUBAIOTCS PE3Y/IbTAThl U3MEPEHMUI;
- HE3HAHUE OCHOBHOI'O MaTepHalia yueOHO! MPOrpaMMbl, 10IYCKatOTCs

4.1.2. TectupoBanue

OTACJIbHBIM

TectupoBaHue HCIONB3YyeTCs Ui OIEHKHM KadecTBa OCBOCHHUS OOYYJAIOMIMMCS OCHOBHOM
npodecCHOHANBHOM  00pa3oBaTEIbHON  MPOrpPaMMBbI  T10

TEMaM WM  pasaciiaMm

TUCIUTIIUHBL. TecT mpeacTaBisieT co00i KOMIUIEKC CTaHIAPTU3MPOBAHHBIX 3aJIaHUN, TIO3BOJISTFOIITII
YOPOCTUTH MPOLEAYPY HM3MEpPEeHUs 3HaHUW U yMeHHH oOyuaromiuxca. OOydaromuMmcs BbIIAIOTCS
TECTOBBIE 3aJaHusI C POPMYTUPOBKON BOMIPOCOB U MPEIOKEHUEM BBIOPATh OJIMH MPABUIIBHBIA OTBET
W3 HECKOJIbKUX BAPUAHTOB OTBETOB.

Ne O1ieHOYHBIE CPENICTBA Konx n ramMmeHOBaHME
TectupoBanue MHJHAKaTOpa
KOMITETEHIINH
1. 1. Kak Brnuser yBenuyeHHWE KOHIIGHTpAllUM Ha CTEICHBb NJI-1.0mK-1
rugposmsa’? Ucnonb3yeT 0OCHOBHBIE
- YBEJIMYUBAET 3aKOHBI
- YMeHbIIaeT €CTECTBEHHOHAYYHbBIX
- HE BIIUSET. JTUCIUIUIAH JUIS PeleHus

2. Nmerorcs 1M pactBopsl ruapocyinbduaa HaTtpuss NaHS nu
xinopuaa meau (II) CuCly, umeromue BeeacTBHE THAPOJIU3A
COOTBETCTBEHHO CIA0OMIEIIOUHYI0 U CIa00KUCIYI0 pEaKIuu.
Kaxoit pH Oyzner umeTh pacTBOp, MOTYyYEHHBIN TP CIUSHUA
paBHBIX 00BEMOB YKa3aHHBIX PACTBOPOB?

-pH=7

- pH>7

-pH=14

-pH<T7.

3. KoHcTanThl qucconuaniy sl CEpHUCTON KUCIOTHI IO MEePBO
¥ BTOPOH CTYNEHAM COOTBETCTBEHHO paBHbl: Ki =1,72:102, K;
=6,24-108, Tlo kakoii CTyHeHH IPEHUMYIIECTBEHHO MNPOTEKAET
npoliecc auccouuanuu’?

- 110 IepBoi

- TI0 BTOpPO#1

- 10 TpEThEN

- TI0 IIEPBOM U TPETHEH.

4. Kakas u3 coneii Oyzaer noaseprarbes Tuaponzy?

- NaCl

- K2SOq4

-BaSOq

CTaHJAPTHBIX 33724 B
COOTBETCTBHUHU C
HaIPaBJICHHOCTHIO
npoeCcCUOHAIBHOM
JeSITeIIbHOCTH
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- FeCls

-KNOs3

5. Kak BiusieT yBenrueHue J1aBJIeHUs Ha CTETIEHb TUIpoJin3a’?

— YBEITUUMBAET

— YMEHbLIaeT

- He BJIUSIET.

6. Ecniit B pacTBOpe yMeHbIIaeTcsl KOHIIEHTPAIUS HOHOB BOAOPO/A, TO:
- yncjaenHoe 3Ha4yenne pH pacrBopa pacrer

- pacTBOp CTAHOBUTCS MEHEE IIETIOYHBIM.

- yicTeHHoe 3HaueHne pH pacTBopa ymeHbIIaeTcsl.

- pacTBOp CTaHOBHUTCS 0OJiee KHCIIBIM.

7. Onpenenuts pH 0,0005M pactBopa cepHOW KHCIOTHL. BriOpathb
BapHaHT IPAaBUJIBHOIO OTBETA.

-pH=44
-pH=10"
-pH =5-10"*
-pH=33
-pH=11

8. B kauecTBe a30THOTO yJOOpPEHHS UCIIONB3YETCs CylbhaT aMMOHHS.
Kaxas cpena Oyzer mpu pacTBOPEHUH 3TOH coNn B BojE?

- Kucjaas

- [IeJTOYHAs

- HEUTpasbHasl.

9. Ecim u3BecTHO, YTO B PaCTBOPE yMEHbBINAETCS YHCICHHOE 3HAUCHUE
pH, To:

- KOHIIEHTpAI}sl HOHOB BOJIOPOJa YMEHBIIIAeTCs

- KOHLIEHTPALsI HOHOB I'MJIPOKCOTPYIIIBI PACTET

- KOHLIEHTpAlUsI HOHOB B PACTBOPE HE U3MEHSIETCS

- PacTBOP CTAHOBMTCS 00Jiee KHCIIBIM.

10. /loGaBieHne Kakoro BEUIECTBAa K BOJE NMPHUBEAET K YMEHBIICHHIO
pH cpenpi?

- XJIOpHla HaTpus

- KapOoHaTa Kaus

- cyJbdara aMMOHUS

- HUTpaTa HaTpHsL.

Ilo pe3yiabTataM TECTa o6yqa}01ueMyc;1 BBICTABIACTCA OLCHKA «OTIWYHO», «XOPOIIOo»,

«YHAOBJICETBOPHUTECIBHO» WIIN «HCYAOBJIICTBOPUTCIIEHO.

Kputepuu oneHuBanus otBera (Tali.) AOBOAATCA IO CBEIEHHUS OOy4aroOmIMXCs OO Havania
TecTUpoBaHus. Pe3ynbrar TectupoBaHus 0O0BsABIsIETCS 00ydyaroueMycsi HEOCPEICTBEHHO MOCIe €ro

c/Iayu.
Hlxana Kpurepun ouenuBanusi
(% nmpaBUJIBLHBIX OTBETOB)
Onenka 5 (OTJIMYHO) 80-100
Ornenka 4 (xoporo) 70-79
Onenka 3 (yJOBIETBOPUTEIHHO) 50-69
Onenka 2 (HeyJOBJIETBOPUTEIHHO) MeHnee 50

4.2. Ilpoueaypsl U OLIEHOYHBIE CPEACTBA /sl IPOBEICHUSI IPOMEKYTOYHOM aTTeCTAlHU

4.2.1. Dx3ameH

OK3aMEH SBIISCTCS (I)OpMOI\/'I OI€CHKHM Ka4€CTBa OCBOCHHA O6y‘IaIOIJ_II/IMC$I OCHOBHOH
HpO(beCCI/IOHaJ'IBHOI\/II 06p330BaTCHBHOﬁ nporpamMmbl 1o pasgcjiaM JUCHUIIINHBI. ITo pe3yiibTaTaM




9K3aMeHa 00Y4aroIIeMyCs BHICTABIISICTCS OIIEHKA «OTIUYHOY, «XOPOILIOY, «YAOBICTBOPUTEIHHOY HIU
«HEYJIOBIICTBOPUTEIHHO.

DK3aMeH TO JAUCHUIUIMHE MPOBOJUTCS B COOTBETCTBHHM C PACIHCAHUEM IPOMEKYTOUHOM
aTTeCTallld, B KOTOPOM YKa3bIBAETCS BPEMsI €ro MPOBEACHUS, HOMEpP ayAUTOPUHU, MECTO MPOBEICHHS
KOHCYJIbTAIlMH. Y TBEP)KACHHOE paclHCaHue pa3MelnaeTcs Ha HHPOPMAIMOHHBIX CTEH/IaX, a TAKXKe Ha
oduIuanbHOM caiiTe YHHUBEpCHUTETA.

YpoBeHb TpeOOBaHMN ISl MPOMEKYTOYHOH aTTeCTallii OOYYArOIIHUXCSl YCTaHABIUBACTCS
paboueii mporpaMMoii AUCIUTUIMHBI M IOBOAMUTCS IO CBEJCHUS 00YJarONIUXCS B HAYalle CEMECTpa.

DK3aMeHbI PHHUMAIOTCS, KaK MPaBHJIO, JIekTopamu. C pa3penieHus 3aBeayloniero kaeapoi
Ha 95K3aMEHE MOXKET INPHUCYTCTBOBAThH IIperoaaBaTeNb Kadenpbl, NMPHUBICYCHHBIA /s MOMOIIU B
IpueMe »SK3aMeHa. B cilyyae OTCyTCTBHS BEAYIIErO MpenojaBaTesis »HK3aMEH IPUHUMAETCS
IpernojaBaTesieM, Ha3HAY€HHbBIM paclopsKEHUEM 3aBeAyIoLIero Kadeapoil.

[IpucyrcTBMe Ha 53K3aMeHe IpenojaBarened ¢ Apyrux kadeap ©0€3 COOTBETCTBYIOLIETO
pacnopspKeHHsT peKTopa, TPOpeKTopa o yuedHo# paboTe win JekaHa (pakyabTeTa He JOMyCKaeTCsl.

OOyuarommecs: Ipy SBKE Ha dK3aMEH 00s3aHBI MIMETh NpU ceOe 3a4eTHYI0 KHUXKKY, KOTOPYIO
OHHM TIPEIBSBISIOT SK3aMEHATOPY.

Jlyig mpoBeieHns SK3aMeHa BeyLUi MpernojaBaTeslb HaKaHyHe MOJy4aeT B JIeKaHaTe 3a4eTHO-
AK3aMEHAIMOHHYIO BEJIOMOCTh, KOTOpasi BO3BpAIIAeTCs B JIEKAHAT MOCIE OKOHUYAHHS MEPONPUSATHS B
JIeHb MPOBEICHUS SK3aMEeHA WIH YTPOM CIIEIYIOLIETO JHS.

DK3aMeHBI TPOBOMATCS IO OWieTaM B YCTHOM WJIM THCBMEHHOM BHJE, JMOO B BHIC
TECTHPOBAHUS. DK3aMEHAITMOHHBIE OMIIETHI COCTABIISIOTCS 110 YCTAHOBJICHHOH (hOpMeE B COOTBETCTBUHU
C YTBepXKIEHHBIMH Kadenpol HK3aMEHAIMOHHBIMHA BOMPOCAMH W YTBEPIKAAIOTCS 3aBEAYIOIINM
kadenpoii exeronHo. B Ounere comepkutcst 3 Bompoca.

DK3aMeHaTOpy MpPEIOCTaBIIAETCA MPaBO 3a/laBaTh BOMPOCHI CBEPX OMIieTa, a TaKKe MOMHMO
TEOPETUYECKUX BONPOCOB JaBaTh JUIsl PEIICHUS 3aJaud U TMPUMEpPHI, HE BBIXOJAILIUE 32 pPaMKU
MPONJEHHOTO0 MaTepuasa Mo u3y4aeMon JTUCIUILIMHE.

3HaHMsI, YMEHUS U HABBIKM OOYYalONIMXCS OMPEAEISIOTCS OLEHKAMU «OTIUYHO», «XOPOIIOY,
«YIOBIETBOPUTEIBHO»,  «HEYIOBJIETBOPUTEIBHO»,  KOTOpPHIE  BBICTABISIOTCS B 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTb U B 3a4ETHYIO KHHKKY 00Yy4aroIerocs B IeHb 3K3aMeHa.

[Ipn mpoBeneHUU YCTHOTO SK3aMEHAa B ayAMTOPHHM HE JOJDKHO HaXOIUThCA Oojiee BOCHMU
oOyuaronuxcs Ha OJIHOTO MpernoiaBaress.

[Ipu mpoBeleHUU YCTHOTO 3K3aMeHa OO0ydJaroIluiicsi BHIOMpAeT SK3aMEHAllMOHHBIM OWUIIET B
CllydaifHOM TOpSJKE, 3aTeM Ha3blBaeT (aMUIINIO, UMSI, OTYECTBO U HOMEP 3K3aMEHAI[MOHHOTO Ouiera.

Bo Bpems sk3ameHa oOydaromuecs MOTYT II0Jb30BAaThCsl C pa3pelleHHs d3K3aMeHaTopa
MpPOrpaMMOl JMCUMIUIMHBL, CHPABOYHOM U HOPMATHUBHOM JMTEpaTypoil, APYrMMH MOCOOUAMH U
TEXHUYECKUMU CPEJICTBAMHU.

Bpemsi moarotoBku oTBeTa MpH CAaye SK3aMeHa B YCTHOW (hopMe MOJDKHO COCTaBIsATh HE
MeHee 40 MUHYT (110 KeJTaHUI0 00YYaromIerocsi OTBET MOXET ObITh JOCPOUHBIM). Bpemst oTBeTa — He
6onee 15 MUHYT.

OOyuaromuiics, UCTIBITHIBAIONINN 3aTPyIHEHUS MPU MOATOTOBKE K OTBETY MO BHIOPAHHOMY UM
OuneTy, UMeeT MpaBO Ha BBHIOOP BTOPOro OWIIETa C COOTBETCTBYIOIIMM IMPOJJICHHEM BPEMEHH Ha
noArotoBKy. [Ipu OKOHUYATENHHOM OLIEHMBAaHWU OTBETA OLIEHKA CHMKAeTcs Ha oauH Oami. Brergaua
TpeTbero OuseTa He pasperaercs.

Ecnu oOyuaromuiicss sSBUJICS Ha JK3aMEH, M, B3SB OWJIET, OTKa3alcsi OT MPOXOXKIACHUS
aTTeCTalluld B CBSI3M C HEIMOJrOTOBIEHHOCTBbIO, TO B BEJIOMOCTH €My BBICTABJISIETCS OILICHKA
«HEYIOBIETBOPUTEIHHOY.

Hapymienne DuCHUIIMHBI, CHUCBIBAHWE, MCIOJNb30BaHHE OOYUAIONIUMUCS HEpa3pelIeHHbIX
MEYaTHBIX M PYKOMUCHBIX MaTepHalioB, MOOWJIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, TJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JTUYHON KOMMYHUKAIMOHHOW U KOMITBIOTEPHOU TEXHUKH
BO BpeMsl aTTECTAI[MOHHBIX UCTIBITAHUH 3ampeleHo. B ciyuae HapyiieHus 3Toro TpeboBaHus

MpernojaBaTesib 00s3aH yJAIUTh OOYy4aloOUIerocss W3 AayAuTOPUM W TMPOCTaBUTH €My B
BEJIOMOCTH OLIEHKY «HEYJIOBJIETBOPUTEIHHO.
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BeicTaBiieHHE OLIEHOK, IIOJIY4YEHHBIX IIPpM IOABEACHUM PE3YJIbTATOB IPOMEKYTOYHOU
aTTeCTallid, B 3a4YE€THO-PK3aMEHALIMOHHYIO BEJIOMOCTh UM 3aU€THYI0 KHUXKY MPOBOJIUTCA B
IIPUCYTCTBUM camoro oOyuaromierocs. IlpenonaBatenu HeCyT NEPCOHAIBHYKO OTBETCTBEHHOCTHb 3a
CBOCBPECMCHHOCTb U TOYHOCTH BHCCCHUA 3anucer o pe3yibTaTax HpOMe)ICYTOqHOﬁ arrecraiiuu B
3a4€THO-IK3aMEHALMOHHYIO BEJOMOCTh U B 3aYETHBIC KHIKKHU.

HesBka Ha »K3aMeH oOTMedaeTcs B 3a4€THO-IK3aMEHAIIMOHHOW BEIOMOCTH CIIOBAMH «HE
SABUIICA».

Jns  oOydarommxcsi, KOTOpbIE HE CMOIJIM CAaTh OK3aMEH B YCTaHOBJICHHBIE CpPOKH,
yHI/IBepCI/ITeT YCTaHABJIMBACT NICPUOJ JIMKBUAAIINU 3aJOJPKCHHOCTH. B sToT nepuoa mnpenoaaBaTeiiu,
IMPpUHUMABIINEC 3K3aMCH, OOJDKHBI YCTAHOBUTH HE MCHCC 2-x I[Hef/'l, Koraga OHHU 6YILYT IMpUHUMATh
3amomkeHHocTH. MHpopManus o0 JHMKBHAAUUM 3a0/DKEHHOCTH OTMEYAeTCsl B HAK3aMEHAIMOHHOM
JIUCTE.

O6yanOIIII/IMC$[, MOKa3aBIIMM OTJIMYHBIC W XOPOIIMC 3HAHWA B TCUCHHUEC CEMECTpa B XOIC
IMOCTOSAHHOI'O TCEKYIICIO KOHTPOJIA YCIICBAEMOCTH, MOKCT OBLITH MMpOCTaBJICHA OJK3aMCHAIlMOHHAasA
OIIEHKa JIOCPOYHO, T.€. 0e3 ciaun sk3ameHa. OlieHKa BBICTABIISAETCS B 9K3aMEHAIMOHHBIN JIUCT WUJIH B
3a4€THO-3K3aMEHAIIMOHHYIO BEJOMOCTb.

I/IHBaJ'II/II[BI " Jinia € OrpaHU4YC€HHBIMH BO3MOXKXHOCTAMU 3J0POBbsA, MOTYT CJAaBaTh 3K3aMCHBI B
MEXKCECCUOHHBIHN nepruoa B CPpOKHU, YCTAHOBJICHHBIC HHANBUAYaJIbHBIM y’—Ie6HBIM IIJIAaHOM. I/IHBaJ'II/IJII)I u
Jyuhga ¢ OrpaHUYC€HHBIMU BO3MOXXHOCTSAMU 3A0POBbA, UMCIOIIHME HAPYHICHUS OIOPHO-ABUTATCIBHOIO
amnrmapara, JOIYCKAarTCsA Ha aTTeCTAlUOHHBIC MCIBITAHHWA B  COIMPOBOXICHHMU ACCHUCTCHTOB-
COTPOBOXKJAIOIIHX.

[Ipouenypa mnpoBeneHHsS MPOMEXKYTOUHOM aTTecTaluu s OCOObIX CIIydaeB H3JI0KEHA B
«[lonoxxeHnu o TeKyleM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTecTaluy oOydaroumxcs mno
OIIOIl OGakanaBpumara, crneruanutera W Marucrpatypel» PI'BOY BO [OxnO-Ypansckuit ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1)

Ne O1leHOYHBIE CPEJICTBA Konx u HaumenoBanue
DK3aMeH HHIUKATOPA
KOMITIETSHITUH
1. 1. OcHoBHBIEC 3aKOHBI XHMUHU. N/I-1.0mK-1
2. DKBUBAaJCHT DJIEMECHTOB. 3aKOH YKBHUBAJICHTOB. Ucnonb3yer
3. DKBUBAJICHTHI MPOCTHIX U CIOKHBIX BEILIECTB. OCHOBHEBIE 3aKOHBI
4. CoBpemeHHas Teopusi CTPOCHHS aToMa. €CTECTBEHHOHAYYHBIX
5. Tlopsimok cocTaBiaeHUs MEKTPOHHBIX Gpopmyit. [Ipumepsl. JUCIUTLINH 1S
6. Pacrnipenenenue 37I€KTPOHOB MO SHEPTreTUUYECKUM sTYCHKaM. peuieHus
7. DHeprus MOHU3AIMUU U JIEKTPOOTPULIATEIHLHOCTh. M3MeHeHne uX | cTaHAapTHBIX 3a7a4 B
B niepuoandeckoit cucreme /I. 1. Menpaeneena. COOTBETCTBHH C

8. CKOpOCTh XUMHYECKUX PEaKLMil. 3aKOH JEHCTBYIOIIUX MaccC. HAIPaBJIEHHOCTHIO
9. 3aBUCHMOCTH CKOPOCTH PEAKLIMH OT TEMIIEPATYPHI. poheCCUOHATBHOM
10. Xumuaeckoe paBHoBecue. KoHcranta paBHoBecus. [Ipuniumn Jle— NEeATEIbHOCTH

[Tarenbe.

11. 1-3akOoH TEPMOJAMHAMUKH.
ypaBHeHus. 3akoH ['ecca.

12. 2-3ak0oH TEPMOJAMHAMHUKH.
IIPOTEKAHHUS [TPOLIECCOB.

13. XapakrepucTuKka MOJISIPHON W HENOJIPHOW KOBAJEHTHOM CBS3H.
IIpuBecTn npumepsl.

14. JlonHopHO-akuenTopHas cBs3b. [Iprumepsl.

15. Bonopoanas cBa3b. [Ipumepsr.

16. NonHas cBa3b. [Ipumepsl.

17. CrocoObl BBIpa)XeHUS] KOHLEHTPAIIUK PACTBOPOB.

18. PactBopsl HeanekrponutoB. duddysus. Ocmoc. 3akon Bant—

OHTAIbIHNS. TepMOXI/IMI/I‘{eCKI/Ie

Oneprus ['m66ca. Hampasnenue
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Todda.

19. JaBnenue napa Haja pactBopamu. 3akoH Payms (1).

20. V3meHeHue TtemiepaTypbl KUIIEHUS W 3aMEp3aHus PacTBOPOB.
3akon Payns (2).

21. PacTBOpSBI 371€KTPOAUTOB. M30TOHNYECKUH KOS PHUIIHEHT.

22. Teopust IEKTPOIUTUYECKOMN TUCCOLUALINN.

23. CryneHyarasi IuCCOLMALNS KUCIOT, OCHOBAHUI U COJIEH.

24. Crenenp puccounanuu. @OaxkToppl, BIUAIOIIME HA CTENEHb
JMCCOLIMALUU.

25. Nonnoe npoussenenue Boasl. PH cpenpl. Haukaropsl.

26. BozMoskHbIe cityyau rupoiausa cosieil. [Ipumepsi.

277. OKUCIAUTENBbHO-BOCCTAHOBUTEbHBIE peakuu. [IpumMepsl.

28. AmdoTepHOCTS.

29. OKHUCIUTETHHO-BOCCTAHOBUTEIBLHBIE CBOMCTBA AJIEMEHTOB M HX
nonoxkenne B cucreme .M. MenaeneeBa. OCHOBHBIC OKHCITUTEIN H
BOCCTaHOBUTEJIH.

30. DnexkTpoaHbIi MoTeHIuan. BogopoaHblil 1eKTpo.

31. HopmanpHble 5JIEKTPOJHbIE TOTEHUWANbI. Psia HanpsskeHUH
METaJlJIOB.

32. l'anibBann4eckuit anemeHt. [Ipumepsl.

33. OJIC ranpBannueckoro snementa. Popmyna Hepuera.

34. DnekTpoau3 pacTBOPOB M paciuiaBoB. 3akoH Dapajes.

35. Ilpomeccel, MPOTEKAOIIHE IMPU 3JIEKTPOJN3E C PACTBOPUMBIM
aHosioM. OGnacTu MpUMEHEHHUS AIIEKTPOJIN3A.

36. AKKyMyJnATOpBI. THIIBI aKKYMYJISITOPOB.

37. Ilpouecchl, MPOTEKAIONIUE MPU Pa3psAIKe U 3apsiAKE CBUHIIOBOTO
AKKyMYJISTOPA.

38. O01ue XuMUYecKre CBOMCTBA METAIIJIOB.

39. B3zauMoeiicTBHE METAJIOB C KUCJIOTAaMHU.

40. AzotHas kuciiora. OcoOeHHOCTH B3aUMOIEUCTBUS C METAIIIAMH.
41. Metoapl NOJIydeHUs METAUIOB W3 pya. [IpuMepbl COBpEeMEHHBIX
CHOCOOOB IMOJIy4EHUSI METAJIOB.

42. KomiuiekcHbie coeauHenus. [Ipumepsl. BHemHsAs U BHYTpeHHsIS
chepol. KommnekcooOpaszoBarenb. 3apsl KOMIUIEKCHOTO HOHA.
Koopaunanmonsnoe yucno. JIuranael.

43. Tlonumeppl. PUBMKO - MEXAaHMYECKHE CBOMCTBA MOJUMEPOB. Tpu
COCTOSIHUSL: CTEKJIO00pa3HOe, BEICOKOAIACTUYHOE, BA3KO—TEKYyUee.

44. Tlomumepsl. IIpupoansie u cuHTeTnyeckue nonumepsl. CocrtaB
noaumepoB. 3BeHo. Llens. Crenens nonumepuszanuu. [Ipumepsr.

45. Ilnactmaccel. CocraB, NHOJyd€HUE, CBOMCTBA M IPUMEHEHHUE.
IIpumepsi.

46. [Tomumepsl. CocoObl NOTYYEHUS TOJTUMEPOB.

47. Bunpel kayaykoB. [Ipumepsl, cBOiiCTBa, TPUMEHEHNE.

48. Tlommstmnen. Ilomuxnopsunmn. Ilomydenue, cBoiicTBa H
IIPUMEHEHHE.

49. IlonuretpadTopatuien. [lonyyenue, cBoiicTBa U MPUMEHEHHUE.

50. CuHTeTnyeckue BOJIOKHA, Kiaccudukaiusi, oOmue CBOMHCTBA,
IIOJIy4Y€HUE, IPUMEHEHHUE.

51. Koppo3us metamnoB. MexaHM3M KOPPO3HMOHHBIX IPOLIECCOB.
IIpumepsl.

52. ATmocepHas Koppo3usi.

53. MeToipl 3alIUTHI METAJUIOB OT KOPPO3UHU.
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54. Koppo3noHHbIE MpPOLECCHl, NPOTEKAIOIIME NpPHU HapyLIEHUH
METAJUIMYECKUX ITOKPBITUH.

[Ikana ¥ KpUTEPUN OLIEHUBAHUS OTBETA 00YUYAIOIETOCs MIPEICTABICHBI B TAOIUIIE

I kaua Kpurepun oneHuBanus
Onenka 5 BCECTOPOHHEE,  CUCTEMAaTHMYeCKO€ M  T[JIyOOKOe  3HaHue
(oTnMYHO) MIPOTPAMMHOTO Marepuania, YCBOCHUE  OCHOBHOM u
JIOTIOJIHATEIbHOM JIMTEPATyphl, PEKOMEHIOBAaHHOM IIPOrpaMMOi
JMCLIMILIMHBI, TPABUJIBHOE PEIICHHUE 33JauH.
Onenka 4 M0JIHO€ 3HAHHWE MPOTrPaMMHOI0 MaTepuana, yCBOEHUE OCHOBHOM
(xoporio) JUTEepaTypbl, pPEKOMEHJOBAaHHOM B MporpaMMe, HaJlU4ue
MaJO3HAYUTENIbHBIX OMMOOK B  pEHIeHHH 3aJadd, WU
HEJ0CTAaTOYHO IOJIHOE PACKPBITUE COJIEP’KaHUE BOIIPOCA.
Onenka 3 3HaHME OCHOBHOTO IPOTPAMMHOr0 MaTepuajia B MUHUMAJIbHOM
(YIOBIIETBOPUTEIHHO) o0beMe, TOrpEeUIHOCTH HENPUHIMIINAIBHOIO Xapakrepa B
OTBETE Ha DK3aMEHE U B PEUICHUH 3aJIa4H.
Onenka 2 npoOenbl B 3HAaHUSAX OCHOBHOTO MPOTPAaMMHOIO MaTepuana,

(HEYIOBIIETBOPUTENIHHO)

NPUHIANIAATIGHBIE OIMUOKM TPU OTBETE Ha BOMPOCHI U B
pelieHn! 3a/1a4yu.
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JUCT PETUCTPAIIMA U3SMEHEHHU

Homep
HU3MCHC-HUS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAH-HbBIX

OcHoBanue st
BHECEHUS
U3MEHEHUN

IToamuce

Pacmmdposka noanvcu

JlaTa BHEceHUs
N3MCHCHUA
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