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PaGoyast mporpamma IUCHHILTAHBI «XHMHS) COCTABICHA B COOTBETCTBHH C TpeOOBaHUSIMH
denepaIbHOTO TOCYAAPCTBEHHOTO 00pa3oBaTeIbHOrO CTaHIapTa BBICLICTO o6pasosanus (PI'OC
BO), yreepxaentoro [TpukasoM MuHHCTEpCTBA o6pasoBanys W HayKH Poccuiickoi Denepanuu
23.082017 r. Ne 813. PaGouas nporpamma MNpeJHasHadeHa i MOAroTOBKH Oakajnaspa IO
nanpapiennio 35.03.06 ArpomH:ikeHepusi, HANPABJICHHOCTL = ABTOMATH3ALHsI H POOOTH3ALMSA
TeXHOJIOTHYEeCKHX MPOLECCOB.

Hacrosmas paGouas [mporpamMma JWCLHMIUIMHBI ~COCTaBICHA B pamMKax —OCHOBHOH
npodeccHOHATBHOH 00pa3oBaTebHON MPOrpaMMBL (OITOII) u y4uTHIBaET OCOOCHHOCTH 00yueHus
PH MHKTIO3MBHOM OOpa3OBAHMH JHI € OTpaHHYCHHBIMH BO3MOXKHOCTSIMH 310poBbsi (OB3) H
MHBAJIHIOB.
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Pabouyas mporpaMma JHCIHIIHHBI onobpeHa MeTOIMYECKO# xomuccueit MHCTHTYTA
arpOMHXEHEPUH

«21y anpens 2023 . (mpotokon Ne 5).
IIpencenarenb METOAMYECKOH KOMHCCHH , E.A. Jlemenko
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COAEPXKXAHUE

[Inanupyemble pe3ynbTarbl OOy4YeHUST 1O JIUCLMUIUIMHE,
IJIaHupyeMbIMU pe3ynbratamu ocBoenust OIIOIT
1.1. llens u 3324 JUCHUILIAHEI
1.2. KowmmneTreHIMN U HHANKATOPHI UX JTOCTHKCHHUI
Mecto nucuumunbl B crpykrype OITOIT
O0beM TUCIMIUIMHBI U BUBI YI€OHOH PabOThI

COOTHCCCHHBIC

3.1. Pacnipenenenne o0bemMa AUCITUIUIMHBI IO BUJAM y4eOHOM paboThI

3.2.  PacnpeneneHue yueOHOTO BpEMEHH 110 pasjeiiaM U TeMaM
CrtpykTypa U coliep:KaHue JUCIUTIINHBI, BKIIOYAIOIIEe TPAKTHIECKYIO TOATOTOBKY

4.1. CopepkaHue TUCHUTIIUHBI

4.2. CopepxaHue JEKIUH

4.3. Cogaepxanue 1a00paTOPHBIX 3aHATHIH
4.4, CopepxaHue MPAKTHUYCCKUX 3aHATUH

4.5. Bupsl u coepkaHue caMOCTOSITENEHON paboThl 00y4arOIINXCS

yqe6HO-MeTOHI/I‘leCKOC obecneyeHre CaMOCTOSITEILHOM pa6OTbI o6yqa101111/1xc51 110

JUCLUILINHE

q)OHIl OLCHOYHLIX CPCACTB AJIsd NPOBCACHUSA HpOMe)I(YTO‘IHOﬁ arTeCTanmuu

00yJaromuXxcsi 1Mo AUCIUTUTHHE

OcHoOBHasl ¥ JONIOJIHUTENbHAS yueOHas IMTepaTypa, Heo0Xoumasi 111 OCBOEHUS

JAUCHUITIIIMHBI

PecprH I/IH(I)OpMaI_[I/IOHHO'TGH@KOMMYHHK&HHOHHOﬁ CCTU «I/IHTepHeT»,

H606XOI[I/IMBIG JJI1 OCBOCHUA AU CIMITIINHBI

Metoauueckue YKa3aHus IJIsd o6yqa}011114xc;1 10 OCBOCHHIO AU CITUIIIIMHBI
I/IH(I)OpMaL[I/IOHHBIe TCXHOJIOTHUH, UCTIOJIb3YEMBIC IIPHU OCYIICCTBJIICHUN

o6pa303aTeanor0 nmponecca no AMCHUINIMHE, BKIIKOYasd IMEPCUCHb IMPOrpaMMHOIro

oOecrieueHus 1 I/IH(i)OpMaIII/IOHHI)IX CIIPaBOYHBIX CUCTEM

MarepuanbHo-TeXHUYECKas 0a3a, HeOOXOoaUMast ISl OCYIIECTBICHUS

00pa3oBaTeNLHOTO MpoIecca Mo AUCIUITITHHE

[Ipunoxxenne. @OoHA OLEHOYHBIX CPEICTB IS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U

IIPOBE/ICHUS POMEXYTOYHOM aTTECTALMU 00YJaIOLINXCS
JIuct perucrpanuu U3MEHEHUI
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1. Ilnanupyembie pe3yabTaThbl 00y4eHHs MO TMCUHUILIUHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yiabTataMu ocBoeHus OIIOIT

1.1. lean v 3224y TUCUUILIMHBI

bakanaBp mo HampaBieHuro moaroToBku 35.03.06 ArpouH>XeHepHs AOKEH OBITh MOATOTORJICH
K CICQYIIUM BHAaM TPOGECCHOHATBHON EATEIBHOCTH: MPOU3BOJCTBEHHO-TEXHOJIOTHYECKOH,
MIPOEKTHOM €SI TEIbHOCTH.

Heab aucuMMIMHBI — CPOPMUPOBATH Yy CTYJACHTOB CHCTeMYy (YHIaMEHTAIbHBIX 3HAHUHU IO
XUMHH, HEOOXOAMMBIX AJIsl MOCIENyIoleld MOAroTOBKM OakajaBpa, CrOoCOOHOro K 3(¢heKTHBHOMY
PEIICHUI0 MPAKTHYECKUX 3a/1ad CEeIbCKOXO03SHCTBEHHOTO MPOU3BOJCTBA, a TAKXKE CIOCOOCTBYIOIINX
JanbHENIIEMY Pa3BUTHUIO JTUYHOCTH.

3agaum AUCHUIIHHBI:

— M3yYUThb OCHOBHBIC XHMHUYECKHUE SIBICHHUSA, OBIAJAETh (yHIaMEHTAIbHBIMU TMOHSATHUSIMH,
3aKOHAMU U TEOPUSMH KJIACCUYECKON U COBPEMEHHON XUMUU;

— chopMupoBaTH OCHOBBI HAay4YHOTO MHPOBO33PEHHS U COBPEMEHHOTO0 XUMHYECKOIO
MBIIUICHUSI; O3HAKOMUTBCS C HAYYHOM ammaparypod M METOJAaMH XHMMHYECKOTO HCCIIeIOBAHUS,
MPUOOPECTH HABBIKK MPOBEICHUS XMMHUUECKOTO KCIIEPUMEHTA;

— HAYYHUTHCS BBUICIATh XHUMHYECKOE COJEpKaHHE B TMPO(ECCHOHATBHBIX 3a7adax Oyaymiei
NEeSATEIbHOCTH;

— OBJIQJICTh METOIaMH PEIIeHUS MPOPECCHOHATBHBIX 3a/1a4.

1.2. [lnanupyemble pe3yjbTaThl 00yUeHHUsl M0 JUCHHUILIMHE (MOKA3ATeJH
chopMUPOBAHHOCTH KOMIIETEHIINA)

OIIK-1. CnocobeH pemaTh THUIIOBbIE 3a/laddl MPO(ECCHOHAIBHON NEATEIbHOCTH Ha OCHOBE

3HAHUM OCHOBHBIX 3aKOHOB MAaT€MaTH4YECKUX U E€CTECTBEHHbIX HAyK C [PUMEHEHHEM
MH(POPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUH
Kon u HanmeHoBaHue
HHAMKATOpA ®opmupyemsie 3YH
JOCTHXKEHUS
KOMIIETEHIINH
3HaHus | OOy4aromuiicss JOJDKEH 3HaTh: OCHOBHBIE 3aKOHBI XUMHH,
Na-1.011K-1 SABJICHUS U IIPOLIECCHI, HAa KOTOPBIX OCHOBAHBbI MPUHIMUIIBI
Hcnone3syer JnefcTBUs 0OBEKTOB TNPO(PECCHOHANBHON JAEATeNbHOCTH U
OCHOBHBIE 3aKOHBI KOTOpBIE HCIIOJIb3YIOTCS JUISl PELICHHUs] MH)KEHEPHBIX 3a7au -
€CTECTBEHHOHAYYHBIX (61.0.11 -3.1)
JUCIUIUIAH JJIs1 ymenus | OOydaromuiicss JOKEH YMETh: HCIOJIb30BaTh OCHOBHBIE
peleHus XMMHUYECKHE 3aKOHbI W TMOHATUSA B NpOoQecCHOHATbHON
CTaHJIapPTHBIX 3a/1a4 B NEeSTeNIbHOCTH M NI peUIeHHs WH)XXEHEPHBIX 3a1ad -
COOTBETCTBHH C (b1.0.11-V.1)
HaIpaBIEHHOCTBIO HaBbIkK | OOyyaromuiics JODKEH BIAAETh: HaBBIKAMU  OMMCAHUSA
npoQeCcCuOHaNEHOM OCHOBHBIX XHMUYECKUX 3aKOHOB, SIBJIEHMH M IpPOLIECCOB, Ha
NesITeNIbHOCTH KOTOpPBIX ~ OCHOBaHbl  NPUHIUIBI  JAEUCTBUA  OOBEKTOB
npoeCCHOHATIBHON JeSITeIbHOCTH M KOTOPbIE HCIIOJIB3YIOTCS
JUTsL pellieHns nHxkeHepHbIX 3a1a4 - (b1.0.11-H.1)




2. Mecto nucuuminnel B ctpykrype OITOIT
Hucturnnuna «XuMus» OTHOCUTCS K 0053aTeNIbHOM YacTH MPOTrpaMMbl OakajgaBpuarta.
3. O0bémM AuCHMILVINHBI U BUJbI Y4eOHOH padoThl

O06bem mucuuruiuHbl coctaBiger 3 3aderHble enuuuibl (3ET), 108 akagemuueckux 4acos,
(manee yacoB).

JlMCIUIUIMHA U3Y9aeTCs:
- oyHas hopma oOydenus B 1 cemectpe.

3.1. Pacnipenesienue o0bemMa JTUCUMIIJIMHBI 110 BUAAM Y4eOHOil padoThbl

KoanuecTBo yacon

Bun yuebnoit paboTbl
Ounas popma 00ydeHus
KonrakTHas paGora (Bcero), 32
B TOM 4McJe NPaAKTH4YecKasi NOJAroToBKa*
Jlexmun (JI) 16
[Tpaktuueckue 3anstus (I13) 16

Jlaboparopusie 3ansaTus (JI13) -

CamocrosiTesabHas padora odyuawiuxcs (CP) 76
KonTpoan -
Hroro 108

3.2. Pacnpenesienue yueOHOIro BpeMeHHU 10 pa3jejiaM U TeMaM

Ounas ¢popma o0yueHus

B ToMm uncne =
Ne Bcero g
HanmenoBanwue pa3jenna u TeMbl KonraktHas pabora =
n/m JacoB CP =
JI JI3 | 113 Z
1 2 3 4 5 6 7 8
Paznen 1. OCHOBBI CTpOEHMSA BEIIECTBA
1.1. | BBenenune. OcHOBHBIE 3aKOHBI XMHH. 5 1 - 2 2 X
1.2. | Xumus u nepuonuveckas cucremMa 11 3 - 2 6 X
aneMeHTOB. CTpoeHHEe aTOMOB. XUMHUYECKast
CBSI3b.
Pa3nen 2. BzanMonelicTBUS BENIECTB
2.1. | Xumndeckas TepmoguHamMuka. OCHOBHBIE 12 2 - 2 10 X
3aKOHBI TEPMOJIMHAMUKH. XUMUYECKast
KMHETHKA. XUMUYECKOE PABHOBECHE.




Paznen 3 PacTBopsl.

3.1. | XuMHUYeCKHE CHCTEMBI: PACTBOPHI, 20 2 - 2 16 X
JCTIepCHBIE CUCTeMbl. OCHOBBI XMMUYECKOTO
aHaJIM3a BOJHBIX PACTBOPOB.

Pa3nen 4. DnexTpoXxuMHUUYECKUE POLIECCHI.

4.1. | DIEeKTPOXUMHUYECKHNE CUCTEMBI: KUCIOTHO- 26 4 - 4 18 X
OCHOBHBIC U OKHCITUTEIHHO-
BOCCTaHOBUTEJIbHbBIE CBOMCTBA BELIECTBA.
["anbBaHMYECKHE 3IIEMEHTHI. XUMHUUYECKHE
MCTOYHUKHU TOKA. DIIEKTPOJIU3 COCTUHEHUH.
Koppo3us MeTaysioB 1 3a1iuTa OT KOPPO3HH.

4.2 | PeakimoHHass cnoCOOHOCTE BELIECTB. 14 2 - 2 10 X
XUMHYECKHE CBOMCTBA METALJIOB.

Pa3znen 5. DnemMeHThI OpraHn4ecKol XUMHUU

5.1. | DnemMeHTbl OpraHuYEeCcKOl XUMUU, TOJTUMEPBL, 18 2 - 2 14 X
OJIITOMEPBHI.
KonTpomns - - - -

Wroro 108 | 16 | - | 16 | 76

4. CprRTypa H CoAepiKaHuE TUCHUIIJIMHBI, BRIIOYAIIIECEC MPAKTUYICCKYIO IIOATOTOBKY

[lpakTuyeckas TOATOTOBKA IPH peaju3alid Y4eOHBIX MPEIMETOB, KYpPCOB, JWUCIUILINH
(Momyieit) opraHu3yeTcs MyTeM NPOBEIEHUS MPAKTUUYECKUX 3aHATUH, MPAKTUKYMOB, J1a00paTOPHBIX
paboT M WHBIX aHAJOTHYHBIX BUAOB YYEOHOH JESATEIBHOCTH, IPEIyCMaTPUBAIOUINX YYacTHE
o0yJaroImuxcss B  BBIIOJHEHWH OTAEIbHBIX DJIEMEHTOB paloT, CBS3aHHBIX C Oyaymei
npodeccnoHaNIbHON 1A TEIbHOCTBIO.

[TpakTHyeckasi MOArOTOBKA MOKET BKJIIOYATh B c€Osl OT/EIbHBIEC 3aHATHUS JIEKIIMOHHOTO THUIIA,
KOTOpBbIE TpelycMaTpUBAIOT Nepenady y4deOHOW uHpopMmanuu oO0ydaromuMmcs, HeoOXOAUMOM s
MOCJIEAYIOLIETO BHIMOIHEHUSI pabOT, CBSI3aHHBIX ¢ Oyayiiel NpodecCHOHaIbHON NeSTENIbHOCTbIO.

PexoMenyeMblil 00beM MNpPaKTUYECKON MOATOTOBKH (B IPOLEHTaxX OT KOJIMYECTBA YacoB
KOHTAKTHOM pa®oThI) AJIs IUCLUIUINH, PEATU3YIOLIHX:

- yauBepcaibHble koMmneTeHuuu (YK) ot 5 o 15%;
- obmenpogeccuonansuble komnereHuuu (OIIK) ot 15 mo 50 %;
- npodeccuonanbHble komnetenuuu (I1K) ot 20 1o 80%.

4.1. Coaep:xxanue TUCHUIIMHBI
BBeaenne
Xumusi Kak 4YacTb ecrecTBo3HaHusA. llpenver xumuu. BemectBo. Buuabl XumMuueckux
peakiuii. CBA3b XUMHUHM C JIPYTUMH HayKaMH. 3HAU€HUE XUMHUHU B (DOPMHUPOBAHHWH MBIILJICHUS, B
W3YYEHHUH MIPUPOJBI M PA3BUTHUU TEXHUKHU. XUMUS U MPOOIEMBI IKOJIOTUH.

OcCHOBBI cCTpOEHHS BelleCTBA

DNEeKTPOHHOE CTPOCHHE aToMa H CHCTEMaThKa XHMHYECKHX dJIeMeHTOB. KBaHTOBO-
MexaHuueckas mojenb aroma. [Ipunuun Ilaynu u npasuno Xynaa. CTpoeHre MHOTO3JEKTPOHHBIX
atoMmoB. Ilepumoamueckas cucrema .M. MenzaeneeBa U W3MEHEHHWE CBOMCTB JJIEMEHTOB M HX
coequHeHn. OKHCINTEIbHO-BOCCTAHOBUTCILHBIC CBOHCTBA DJIICMEHTOB. XHMMHYECKas CBS3b.
OCHOBHBIe THUIIBI U XapaKTepI/ICTI/IKI/I CBsA3U. KOBaJ'IeHTHaSI U HWOHHAaA CBiA3U. MeTO)I BAJICHTHBIX
cBszeil. [mbpuauzanus. [lorsTe o Metoae MONEKyIsIpHBIX opbuTanei. CTpoeHHe U CBOHWCTBA
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pocTedux MojeKkysl. Tumnbl B3aumoaencTBus mojekyn. KommiekcHbie coenuHeHus. OCHOBHBIE
BUJIbI B3aUMOJCUCTBUS MOJEKYJd. CHIbl MEXMOJEKYJISPHOTO B3auMOJEUCTBUS. Boaopomnas
cBs3b. JIOHOpHO-aKLeNTOpHOE B3auMojaeiicTBue Moiekyn. Kommekcusle coequnenus. Kommiekcsl,
KOMIUIEKCOOOpa3oBaTeNU. JIMTAHJbI, 3apsiJ W KOOPJAWMHAIIMOHHOE YHCIIO KOMIUIEKCOB. THIIBI
KOMIUIEKCHBIX coequHeHul. [[oHsATHE O TEOpHUSAX KOMIUIEKCHBIX COCIMHEHHMI. XHMMUs BEIIECTBA B
KOHJICHCUPDOBAHHOM COCTOSIHMM. ATpPEraTHO€ COCTOSIHUE BEIIECTBA. XHMHUYECKOE CTPOEHUE
TBepmoro Ttena. AmMopdHoe coctosHHe BemiecTBa. Kpucramiel. Kpucramimueckne pemieTKi.
XuMHuyecKkasi CBsi3b B TBEPABIX Tenax. Merajuimueckas CBsI3b M METasIbl. XHUMHUYECKas CBS3b B
MOJIYIIPOBOJHUKAX W JuaniekTpukax. Peanmbnblie kpuctamisl. [Ipoctoe BemiectBo. M3omepuss u
AJUIOTPOIHUSL.

B3anmoneiicTBuA BeniecTn

DJeMeHThl XUMHUYECKOW TePMOJAWHAMHUKHU. DHepreTudeckue 3PQPeKThl XUMHUECKUX PEaKIIH.
BuyTtpenHnss sHeprus u SHranbnus. Tepmoxumus. TepMOXMMHMYECKHE 3aKOHbl U ypaBHEHHS.
OHTanenus 00pa3oBaHMUs XMMHYECKUX coeauHeHud. CTaHZapTHOE COCTOSHUE. ODHTPONUS U ee
M3MEHEHUE MPU XUMUYECKHX mporeccax. JHeprus ['mb66ca u sHeprus ['enbMrosibiia 1 UX U3MEHEHHUS
[P XUMHUYECKUX Ipoleccax. YCIOBUS CaMOIIPOU3BOJBHOIO IMPOTEKAHMSI XUMHUYECKHUX peakLui.
YcnoBusa xumMuueckoro papHoBecus. O0paTumbie 1 HEOOpPATUMBbIE peaklUi. XUMHUUECKHUHA MTOTeHIIUAT.
AKTUBHOCTB ¥ KOO(Q(PHUIIMEHT aKTUBHOCTH.
Xumuyeckoe u pa3zoBoe paBHOBecHs. 3aKOH AeiicTBHUs Macc. KoHcTaHTa paBHOBECHsI U €€ CBSI3b C
tepMmoauHamuueckumMu  QyHkmusmu. [lpuanun  Jle-lllatense. Xumuueckoe paBHOBECHE B
rereporeHHbpIx cucremax. @azoBoe paBHoBecue. I[IpaBuno ¢a3. PacmnpeneneHue BemecTB B
reTepOreHHbIX cuctemMax. IloBepxHocTHbIe siBleHUs. CopOuus. AICOPOIMOHHOE pPaBHOBECHE.
['eTeporenHsie quCIIEPCHBIE CUCTEMBI.
Xumunyeckass KuHeTHKa. CKOpPOCTh T'OMOI€HHBIX XHMHUYECKHX peakuuid. OCHOBHOE XHMUYECKOE
ypaBHEHUE. 3aBUCUMOCTh CKOPOCTHM XMMHUYECKUX PEaKUUWd OT TeMIlepaTypbl. DHEpPrusi aKTHUBALUU.
l'omorennsiii katanus. LlenHbie peakuun. OuU3nUecKue METOAbl YCKOPEHUS XUMUYECKUX PEAKIUU.
Koneb6arenbHble peakiuu. CKOpOCTb T€TePOreHHBIX XMMUYECKHX peakluil. ['ereporeHHbIi KaTamms.

PacrBopsbl.

Omnpenenenne u kinaccuukaius pacTBOpoB. PacTBOpBI HEIIEKTPOIUTOB U BJIEKTPOIUTOB.
Boanble pacTBOpBI 2IEKTPOIUTOB. ACCOLMHUPOBAHHBIE W HEACCOLMUPOBAHHBIE 3JIEKTPOJIMTHI.
CBoiicTBa pacTBOPOB AaCCOIMUPOBAHHBIX DJIEKTPOJMTOB. AKTHBHOCTh. OCOOEHHOCTH BOJABI Kak
pacTBOpUTEI. DJIEKTPOJUTHYECKasT Auccoluanus Boabl. Bonopoauslii nokasarens cpenbl. MloHHbIE
peakuun B pactBopax. Jluccoumanus KOMIUIEKCHBIX CO€IMHEHUW. Teopus KHCIOT U OCHOBAHHUM.
KoHCTaHTBI KHCIOTHOCTH M OCHOBHOCTH.

Komnonaneie cucremsl. JlucnepcHOCTs U TucnepcHble cucteMbl. Kinaccudukanus KouIouaHbIX
cucteM. 304U U renu. Munennsl 1 ux ctpoenue. [lonyueHne KOUIOMIHBIX pacTBOPOB. Y CTOWYMBOCTD
KOJUIOWJIHBIX CHUCTEM, ONTHUYECKHUE M IJIEKTPUUYECKHE CBOMCTBA. METOAbI MOIYYEHUS U Pa3pyLICHUs
KOJUIOMAHBIX cucteM. Kostonasl B mpupoaHbIX cucreMax. PacTBopbI moanMMepos.

JIEKTPOXMMHUYECKHE MPOLECChI.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCBI. Onpenenenne u KJ1accuuKanus
JJEKTPOXMMHUYECKUX IponeccoB. 3akoHbl Dapanes. TepmoauHaMuKa 5SJIEKTPOIHBIX IPOLIECCOB.
[lonatue 00 »NEKTPOAHBIX MNOTeHUManax. [ampBaHmueckue snemeHThl. DJIC U ee u3MepeHHe.
CraHmapTHBII BOJOPOJHBIN 3JIEKTPOJ M BOJOPOJHAs IMIKajla NOTEHIHUANOB. YpaBHeHHe HepHcra.
[loreHnmanel METAUIMYECKUX, Ta30BBIX M  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  DJIEKTPOIOB.
HNoHcenexkTuBHbIE 3JMEKTPOAbl U ceHcopbl. MeMOpanbl u MeMmOpaHHbIM mnoTeHuuan. Kuneruka
NEKTPOAHBIX IMPOLECCOB. DIEKTPOXUMHUYECKAs] M KOHLEHTPALMOHHAS TOJISIpU3ALNAL. DJIEKTPOIH3.
[TocnenoBaTenpHOCTH JIEKTPOAHBIX MPOLECCOB. BBIXOA MO TOKY. DJIEKTPOJIU3 ¢ HEPACTBOPUMBIMU U
PacTBOPUMBIMU aHOJIAMHU.

Kopposus u 3ammra MetamioB U ciiiaBoB. OCHOBHBIE BHIBI KOPPO3UH. XUMHUYECKasi KOPPO3Usl.
Dnexkrpoxumuueckas koppo3usi. Kopposus nox neiictBuem 01y 1ar0IMX TOKOB. MeTOo/Ibl 3alUTHI OT
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KOppOo3uu: JICTUPOBAHUC, IJICKTPOXMMHYCCKAA 3allliTa, 3alllUTHBIC IMOKPBLITHA. HN3MeHeHne CBOMCTB
KOPPO3UOHHOU cpeibl. UTHrHOUTOPBI KOPPO3UH.

3JIGKTpOXI/IMI/I‘IeCKI/Ie CHUCTCMBI. XuMHu4yecKue HUCTOYHHMKHU  TOKaA. 3JICKTpOXI/IMI/I‘-IeCKI/IC
SHEPrOyCTAaHOBKH. OJEKTPOXMMHUYECKHE IMPeoO0pa3oBaTeiIy, KOHJIEHCATOPBL. ODIEKTPOXUMHUYECKAs
00paboTKa METAIOB. DIEKTPOXUMHUIECKUE TIOKPBITHSL.

PeaknmoHHasi cocOOHOCTH BellecTB. XMMHUYECKHE CBOMCTBA METAJIJIOB.
BemectBo u ero umcrora. AHaNMTHYECKMH CUTHAaJl M €ro BHABL. XUMHUYECKas
uneHtudukanus.  KHCIOTHO-OCHOBHOE M OKHCIIUTEIHHO-BOCCTAHOBUTEIBHOE  THUTPOBAHUE.
['paBuUMeTpHYECKUI U KOJTOPUMETPUIECCKUIN aHATN3. DIEKTPOXUMHYECKHUE METO Bl aHAIH3A.

JleMeHTbI OPraHu4YecKoil XMMHUM.
OpFaHI/I‘-IeCKI/Ie NMOJIMMCPHBIC MaTCpHaJIbI. MeTOI[bI MOJIYUCHHUA IOJIMMEPOB, IMOJIUMCEPpU3ALN,
nonukoHaeHcanus. CTpoeHue 1 cBoicTBa noaumMepoB. [IpruMenenne noammepos.

4.2. Coagepxanue JeKIU

Ounas ¢popma 00yueHusn

Koin-
HaI/IMeHOBaHI/Ie n coaepmaHMe JICKIIUH BO
4acoB

IpakTuyeckas
IIOArOTOBKA

+

1 | Beenenue. OcHOBHBIE TIOHATHSL W 3aKOHBI xuMuu [Ipeamer xumuun. 3HaueHue 1
XUMHUM B HAay4YHO-TEXHHYECKOM Iporpecce OCHOBHbIE TMOHATHS W 3aKOHBI
XUMUH.

XuMus u nepuoanueckas cucrema 31aemMeHToB. CtpoeHne aToMoB COBpEMEHHBIE
IIPEJICTABICHUsS. O CTPOEHUM aTOMOB JJIEMEHTa, OCHOBAHHBIE Ha HEKOTOPBIX
MIOJIO)KEHUSAX KBAHTOBOW MEXAHMKH: JBOWMCTBEHHAs KOPIIYCKYJSPHO-BOJIHOBAsS
IPUPO/Ia FNEKTPOHA, IPUHIUI HEOIIPEIETICHHOCTH, KBaHTOBBIE yKcia. [Ipunnun
[Taynu. IlpaBuia M MOPSAOK 3amOJHEHUS ATOMHBIX OpOWTanei, mnpaBuiIo
KieukoBckoro, Xynpma, 3anper Ilaynm  MHOTO3JIEKTPOHHBIX  aTOMOB.
B3aumocBsI3bp  pacrosioKeHHsl SJEKTPOHOB B aroMax € HMX XHUMHYECKUMU
CBOMCTBaMH.

2 | Ilepuoguueckuii 3aKkOH B CBETE CTPOEHUS AaTOMOB, MEPHOIMYECKas CHCTEMa 2 +
27EMEHTOB. HEeKoTophle XapakKTEPUCTUKU aTOMOB 3JIEMEHTOB: PAJANYyChl aTOMOB
M HOHOB, DJHEPrus HWOHU3ALUMUHM, DHEPrUsl CPOJACTBA K  DJIEKTPOHY
ANEKTPOOTPHUIATEIIFHOCTh. XUMHUYECKasi CBA3b HopmanmbHOe W BO30YKICHHOE
cocTosiHue aTtoMOB. OCHOBHBIE THIBI U XapaKTEPUCTHUKH XUMHYECKOW CBSI3H:
METO/ BaJICHTHBIX CBSI3€H, MOHATHE O METOJE MOJICKYSIPHBIX opouTaneid. CBs3b
KOBAJIEHTHAsI, JOHOPHO-aKUENTOPHAs, WOHHAs, METaJUIMYecKas, BOJOPOIHAs.
3aBUCHUMOCTh CBOMCTB BEILIECTB OT TUIIA XMMHUYECKOH CBSI3H.

3 | Xumuyeckass  TEPMOAMHAMUKA. OcHOBHBIE  TOHATHUS U 3aKOHBL 2 +
TepMonuHaMuueckass cuctemMa. BHYTpEHHsII JHEpPrus TEpMOJIMHAMUYECKON
cucrteMbl. TemmoBoit »ddext peaknuu. [lepBoe HaYalo TEPMOIWHAMHUKHU.
Onranenus. TepMmoxumuueckue ypaBHeHus. 3akoH [‘ecca. Bropoe nauaino

tepmoauHamMuku. CrangaptHas dHTponus. @DaxkTopel (SHTPONUHHBIA U
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SHTAJIBIIUNHBINA),  ONPENEISAIOUIME  BO3MOXKHOCTb WM HEBO3MOYKHOCTH
CaMONPOM3BOJILHOIO MPOTEKaHUs MpoIeccoB. 300apHO-U30TEepMUUECKUI
noteHuuan. HanpaBiieHHOCTh XMMHUYECKUX IpoLieccoB. DHeprus ['enbmroibla
(M30XOpHO-U30TEPMHUUECKUN TTOTEHIIUA).

Xumuueckass ~ KUHeTHKa. XMMHUYECKOe  paBHOBecMe ['OMOreHHmle U
reTeporeHHble XuMHu4eckue mnpoueccbl. CKOpOCTh W MEXaHU3M pPEaKlUu.
@DakTOopbl, BIUAIOLINE HA CKOPOCTh XUMHUECKUX PeakUi. 3aKOH JeHCTBYIOINX
Macc, KOHCTaHTa CKOpPOCTH, KHHETHYECKHE YPaBHEHUS, MOPSAIAOK pPEaKIUu.
OHeprusi aktuBanmu, npasuio Bant-I'odda, ypaBuenune Appenuyca. Karamms.
Cwmemenne xumudeckoro paBHoBecus. [Ipunnun Jle-Illarense.

Hucniepcusie cuctembl. PactBopsl Kilaccudukanus AuCHEpCHBIX CHCTEM.
I'pyboaucriepcHbie CHCTEMBI, MX CBOWCTBA W HCIIOJIB30BAHUE B CEIHCKOM
xo3sicTBe. KoutongHbie pacTBOpPBI, OCOOEHHOCTH CTPOCHHMS, CBOMCTBA.
PactBophl, kak ToMoreHHble cHCTeMbl. CIOCOOBI BBIPKECHUS KOHIICHTPAIUU
pactBopoB. Teopusi pa30aBICHHBIX PACTBOPOB, HEIIEKTPOJUTOB. (OcMmoc.
OcMoTuyeckoe jgaBieHue. JlaBmeHue HachlleHHOro mapa. Temmeparypa
KHUIICHUS ¥ 3aMep3aHus (KpUCTAUTU3alns) pacTBOpoB. 3akoHbl Bant-T'odda u
Payna 1 HEdJIEKTPOJUTOB M DJIEKTPOJIUTOB, HCHOJIB30BAHUE UX A
HM3rOTOBJICHUS OXJIAXKJIAONIUX W aHTHOOJICACHHUTCILHBIX CMAa30K M JKUJIKOCTEH.
AntHdpu3bl. CwibHBIE W cladble 2JICKTpoJuThl. KOHCTaHTa W CTEneHb
nuccoranuu. M3oronndeckuii koddduiment. 3akoH pazdasieHuss OcTBaiba.
HNonnoe mnpousBenaeHue BoAbl. Bomoponanblii mnokazarenb. [uaponus. Ero
3HA4YCHHE npu HCITOJIb30BaHUH ynoOpeHuit H JKCIUTyaTaluu
CEIbCKOXO03SIMCTBEHHON TEXHUKH.

3J'I€KTpOXI/IMI/I‘I€CKI/IC cucTteMbl. OKHCIIMTEILHO-BOCCTAHOBUTEILHBIE
MponecChl: OMpPEACIICHUE, TCPMOAWMHAMHKA, HAIPAaBJICHHOCTb, BO3MOXHOCTbH
MMPOTCKAHUA B 3aJaHHOM HaIllpaBJICHUMH. SHGKTPOI[HBIP'I IMOTCHIMAI Ha I'paHUIIC
FeTepOFeHHOﬁ CUCTCMBbI MCTAJUI-JJICKTPOJIUT. CTaH)IapTHBIﬁ BHGKTpOI[HHﬁ
NoTeHUUAJl, pPAAd HAIPKCHUA MCETAJIOB, €TI0 3HAUCHHUC. I'anpBaHMYeCKHE
9JICMCHTHI. HpI/IHI_II/IH pa6OTLI. XHUMHUYECKHE MCTOYHHKH TOKa. ((CYXI/IC))
9JICMCHTELI, dKKYMYJIIATOPBI, TOINIUBHBIC 3JICMCHTEI.

Koppo3uss wmetaminoB. 3ammura OT KOppo3uHM. XHUMHUYECKas U
AIIEKTpPOXHUMHUYECKass KOppo3us. [IpuuMHBI M MEXaHU3M AIIEKTPOXHUMHUYECKON
Koppo3uu. Yuiep0d, nmpuuuHseMmblii Kopposueir. Kopposus ¢ KucmopoaHou u
BOZIOPOJHOMN Aenosipu3annre. MeTonasl 3auTsl OT KOppo3uu. JIakokpacodHbIe
U METAUINYECKUE TIOKPBITUSA, MPOTEKTOpPHAsl 3allluTa, dJIEKTPO3aIIMTA.
WMHrubuTopsl KOppO3UH.

DNEKTPONN3 PacIUlaBOB M BOJHBIX PACTBOPOB  3JIEKTPOJIMTOB.
[TocnenoBarenbHOCTh paspsia YacTUIl Ha JJIEKTPOJAAxX IMpPH 3JIEKTPOJIM3E B
3aBUCUMOCTH OT BCJIWYHMHBI DJJCKTPOAHOTO IOTCHIHMAA. HOJ’ISIpI/ISaHI/ISI npu
anektponuse. [lepenanpsokenue.

OJIEMEHTBl OpraHWYecKoM xumuu. Ilonmumepbl W OJIMrOMEpBI.
ITonumepHble maTepuanbl. MeTonsl IONYYEHUS, OTIAEIbHBIE IPEACTaBUTEIIN:
IJIACTMACCHhI, BOJIOKHA, Kay4YyKH. 3aBUCUMOCTb CBOMCTB OT/IEIbHBIX MaTepUaJIOB
OT CTPYKTYpbl MakpoMojeKkynl. Mcronb3oBaHHE IOJIMMEPHBIX MAaTE€pUaoB B
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KOMIIayH/bI, KJICH, 3JICKTPOU3OJIAIIMOHHBIC MAaTCpHUAJIbI.

MaIIMHOCTPOCHUM TPU IKCIUTyaTallid U peMOHTe oO0opyaoBaHus. I'epMeTHKH,

Hroro 16 | 15%
4.3. Coaep:xanue JJad0OPATOPHBIX 3AHATHIH
JIaGopaTopHble 3aHATHs HE TPETyCMOTPEHbI Y4eOHbBIM IJIAHOM
4.4. Coagep:xanune NPpaAaKTHYECKUX 3aHATHI
Ounas popma o0yueHust
=
- S <
Ne . Kox g &
/ HaumeHnoBaHue npakTHYECKUX 3aHATUN BO = 5
II/11 MH
4acoB | £ &
1. | Knacchel HeopraHM4eCKHX COETMHEHUI 1 +
2. | Ompenenenue SKBUBAJICHTA METaLIA. 1 +
3. | CtpoeHue aToMa U IEPUOIUYECKAsi CUCTEMA AIEMEHTOB. XHUMHUECKas CBSI3b. 2 +
4. | Xumudeckas TepMOJMHAMUKA. XMMHYECKask KHHETHKA. 2 +
XUMUYECKOE paBHOBECHE
5. | PacTBOpBI 2JIEKTPOIUTOB U HEAIEKTPOJIUTOB. [IpUroTOBIEHUE IEKTPOIUTOB U 2 +
aaTudpuzos. ['maponu3 ynoopeHuii
6. | OKHCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIINU. 2
7. | I'aabBaHUYECKHE IIEMEHTHI. 2 +
ONEeKTPOIN3 BOJHBIX PACTBOPOB COJIEH.
8. | Kopposust MeTaiuioB. 3ammura oOT KOPPO3HUH. 2 +
9 | [Nomumepst u onuromepbl. CocTaBleHHE peakIUil MoJUMEepU3alul U 2
MOJINKOHACHCALUN
Hroro 16 | 20%

4.5. Buabl u coepxaHue caMOCTOSITeIbHON padoThbl 00yUa0IMXCsl

4.5.1. Buasl caMocTOSITENIbHON paboThl 00yJaromuxcs

Bungsr camocrostensHOI pa6OTLI 06yqa10umxc;1

KonnyectBo yacos

[To ounoit hopme oOyueHus

IloaroToBka k MPAKTUYCCKUM 3aHATUAM

40

[ToaroroBka k 1a6OPATOPHBIM 3aHATHSM U K 3alIUTE Ja00OPaTOPHBIX
pabot

BrInonHenne KOHTPOJIbHOW paboThI

CamMmocTosSTeIIbHOE N3YUYCHUC OTACIIBbHBIX TCM U BOITPOCOB

36

IloaroToBka k HpOMC)KyTO‘-IHOfI aTTeCTalnuu

Hroro

76
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4.5.2. Conep:xaHue caMOCTOSITEIbHON paboThl 00Y4aIOIINXCS

Kou-Bo
No 4acoB
i HaumenoBanue Tem 1 BOpocoB
Ounas opma 00ydeHust

1 OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHUSI MAaTEPUU U YHEPTHH, TIOCTOSHCTBA 4
COCTaBa, KPaTHBIX OTHOUICHHH, ABOTapo.

2 BreimonHeHne ympaKHEHHW 10 COCTABICHUIO JJICKTPOHHBIX (HOPMYI 8
AJIEMEHTOB.

3 [Tepuonuueckuii 3axkon J[.M. MenneneeBa, mnepuoguyeckas cucTEMa 8
JJIEMEHTOB.

4 Pemenne pacueTHbIX 3a/lad Ha OIpeAeieHHE SHTAIbINH, SHTPOIUH, 10
sHepruu I'u60ca.

5 Pemenne 3amay Ha omnpenereHHe CKOPOCTH XUMHUYECKUX pEaKIUil B 10
3aBUCMMOCTH OT KOHIIEHTpAIlMu U TemriiepaTypsl. PaBHoBecue. Brusaue
JABJICHUS, KOHIIGHTpAllMM W TEMIEpPaTypbl Ha CMEIIEHUE XUM.
paBHOBECHSI.

6 CriocoObl  BBIp@XCHHSI KOHIIGHTpPAIldd pacTBOpOB (MaccoBas 10, 10
MOJISIPHOCTB). Perienue 3anau Ha pacyeT KOHIIEHTPAIIMI paCTBOPOB.

7 CocTaBiieHHE CXE€M raJlbBaHUYECKOro 3aemenTa, pacuet 2./1.C. 12

8 N3ydyenne XuMuuecKUX CBOMCTB MeTamioB. CoCTaBICHHE XHUMHUYECKUX 10
YpPaBHEHU.

9 CocraBneHue  peakuuid  MONMMEPU3aUUMU U TOJMKOHJEHCAIIHH. 4
Vcnonib30BaHre NOJMMEPHBIX MaTepUaioB B TexHUKE. COCTaB JIaKOB.

Hroro 76

5. YueOHO-MeTOANYeCKOEe 00ecTIeYeHrne CAMOCTOSITEIbHOM PadoThl 00y4arouxcs 1o
AUCHUILINHE

VYuyebHo-MeToinueckue pa3padboTku uMmerorcs B Hayunoit  oubnuoreke ®I'bBOY BO IOxHo-
VYpansckuii 'AY:

1. Tunponus coneit [DnekTpoHHBIA pecypc] : Meton. Yka3. lns camocTosTeNnbHOW paboThI
CTYJEHTOB [04HON M 3a04yHOU (opMbl 0OyueHust HampasieHuil 35.03.06 Arpounkenepus, 13.03.02
OnexTposHepreTuka M snekTporexHuka, 19.03.02 IIpoxykTsl muUTaHUS U3 PaCTUTEIBHOTO CBIPHS,
23.03.03 DOkcmiyaTarusi TPaHCHOPTHO-TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, CIEIHAIIBHOCTH
23.05.01 HazemHble TpaHcmoOpTHO-TexHosoruueckue cpeactsa] / coct. E. K. barosckas ; FOxHo-
VYpaneckuiit AY, Uncturyt arpoumkenepun .— Yemsaounck: OxuHo-Ypansckuii [AY, 2019 .— 18
c. : Tabn. — C mpuin. — bubnuorp.: c. 18 (3 Ha3.).— 0,3 MB.— JlocTyn W3 JIOKaabHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HeopraHm4eckux COEAMHEHMH [DIeKTpOHHBIM pecypc] : merton. Ykas. [ns
CaMOCTOSITENTbHONW paboOTHl CTYIEHTOB [0YHOM M 3a04HOM (opmbl 00yueHus HampasiaeHuit 35.03.06
Arpounnxenepus, 13.03.02 DiekTposHepreTuka u 3nekTpoTexHuka, 19.03.02 ITpoaykTel nuranus u3
pacturenpHOro cbipbsd, 23.03.03 Oxcruryatauusi TpaHCIOPTHO-TEXHOJOTMYECKHMX MAallMH U
KOMIUIEKCOB, creruanbHocTh 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTUYECKHE CPENCTBA] / COCT.
E. K. barosckas ; FOxuo-Ypansckuit ['AY, Uncturyr arpoummxenepun .— Yensounck: HOxHO-
Ypansckuii ['AY, 2019 .— 29 c. : wi., Tabn .— C npwit. — bubmuorp.: ¢. 28 .— 0,3 MB .— JlocTtyn
U3 JoKanpHOH cetu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf
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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

3. DnekTponu3 BOAHBIX PACTBOPOB coyiel [DIIeKTpOoHHBIN pecype] : meron. Ykas. s
CaMOCTOSATENIbHONW PabOThI CTYACHTOB [0YHOW M 3a04HOU (hopmbl 00ydeHus HampaieHuit 35.03.06
Arpounxenepus, 13.03.02 DnexTposHepreTuka U iekTporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pacTuTeNnbHOTO  Chipbs, 23.03.03 DOxcmiyaTauusi TPaHCIOPTHO-TEXHOJIOTHYECKUX MAaIlUH |
KOMIUIEKCOB, criermanbHocTH 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CpecTBa] / COCT.
E. K. barosckas ; IOxHo-Ypansckuit ['AY, UaCcTHTYT arpoumxeHepun .— YensOunck: FOxHo-
Ypansckuii 'AY, 2019 .— 20 c. : tabn. — C npun. — bubmwmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JoKanbHOM cetu. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCIUTEILHO-BOCCTAHOBUTEIbHBIE PEAKIMU [ DNEKTPOHHBIN pecypc] : meroa. Yka3. s
CaMOCTOSITENIbHONW paboThl [Ans OakalaBpOB OYHON W 3a04HO (hopMBI OOY4EHHs HaNpaBICHHUN
35.03.06 Arpounxenepusi, 13.03.02 DmekTposnepreruka u siekrporexHuka, 19.03.02 IlpoaykTel
IIUTaHUS U3 PACTUTENIBHOTO ChIpbs, 23.03.03 Dxcrulyaranus TpaHCIIOPTHO-TEXHOJIOTMUYECKUX MAIIUH
U KOMIUIEKCOB, crnenuaibHocTh 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTMYECKUE cpeacTBa] /
coct. E. K. barosckas ; FOxno-Ypansckuit 'AY, Uncturyr arpounrxenepun .— YensOunck: FOxHo-
Vpansckuii T'AY, 2019 .— 10 c¢. — 0,2 MB.— octyn W3 JIOKaJIbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmoaunamuka. Kunetuka [DnekTpoHHBIN pecypc] : meTon. Yka3. s camocTosTenbHOM
paboThl CTyIEeHTOB [04HOM M 3a0uyHOU (popmbl oOyueHust HampasieHuil 35.03.06 ArpouHxeHepus,
13.03.02 DnexTposHepreTuka U snekrporexHuka, 19.03.02 IIpoaykTel nuTaHus U3 PaCTUTEIBHOTO
celpbs, 23.03.03 DOkcriyarauuss TpPaHCHOPTHO-TEXHOJOTMYECKMX MAIIMH H  KOMIUJIEKCOB,
cnermanbHocTH  23.05.01 HaszemHble TpaHCIOpTHO-TeXHOJNIOTHUYecKHue cpenctBa] / coct. E. K.
barosckas ; FOxno-Ypansckuit 'AY, Unctutyt arponnkenepun .— YensaOunck: FOxHO-Y panbckuit
Ay, 2019 .— 12 c. : tabn. — bubmuorp.: c. 12 .— 0,2 MB .— JlocTyn U3 JOKaJIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

6. @oH/ OLIEHOYHBIX CPEeICTB /AJs MPOBEAeHUs
NMPOMEKYTOYHOM ATTECTANMH 00y4aIOIUXCH MO0 JTUCIUIITIHHE

Jlnisl ycTaHOBJIEHHST COOTBETCTBUSI YPOBHSI MOJATOTOBKM oOyuwaromuxcst TpedoBanusm OI'OC
BO paszpabotan (oHA OLIECHOYHBIX CPENCTB AJIS TEKYILIEro KOHTPOJS YCIEBAEMOCTH U MPOBEACHUSA
MPOMEKYTOUHOM aTTecTalMu oOydarommxcss 1o aucuuruinHe. @OHJ OLEHOYHBIX CpEACTB
npeacrasieH B lIpriioxenun.

7. OCHOBHASI M JONOJTHUTE/JIbHASI y4eOHAasl IMTepaTypa, Heo0X0AMMAs 1JIs1 OCBOCHHUS
AUACHHUILINHBI

OcHoBHasl U JOTIOJIHUTENbHAS yueOHas IuTeparypa umeercs B HayuHoii  O6ubimoreke u
3IEKTPOHHOU MH(OpMaImoHHO-00pa3oBateabHOM cpeae DT'BOY BO 0xHo-Ypansckuit [AY.

OcHoBHAA:

1. AxmeroB, H. C. Obmas u Heopranmdeckas xumus / H. C. Axmeros. - 13-¢ u3j., crep. -
Cankr-IlerepOypr : Jlans, 2023. - 744 c. - ISBN 978-5-507-45394-8. - Tekcr : anekTpoHHbIH //
Jlanb : anexTpoHHO-OMOMHOoTeuHas cucteMa. - URL: https://e.lanbook.com/book/267359

2. O6mras xumusi. Teopust u 3agaun / H. B. Koposun, H. B. Kynemos, O. H. ['onuapyk [u
ap.]; mon penakuuerd H. B. Koposuna u H. B. Kynemosa. - 7-e uzn., crep. - Cankt-IlerepOypr:
Jlanp, 2023. - 492 c. - ISBN 978-5-507-45895-0. - Tekct: snekTpoHHBI // JlaHB: 3JIEKTPOHHO-
oubnuoreunas cucrema. - URL: https://e.lanbook.com/book/291182

3. Munaesckas, JI. B. OO6mas xumusa. Jlnd HHKEHEPHO-TEXHUYECKUX HAaIpaBlICHUH
MOATOTOBKU U crenuainbHocTel : ydyeOHoe nmocobue / JI. B. Munaesckas, H. A. llleronuxuna. -
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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
https://e.lanbook.com/book/267359

Cankr-IlerepOypr : Jlanp, 2020. - 168 c. -ISBN 978-5-8114-3837-2. - Tekct: 31eKTpOHHBIH //
Jlaub: snmekTpoHHO-Onbmmoreunas cucrema. - URL: https://e.lanbook.com/book/126907

JlonosHuTeNbHAS:

1. bop3sosa, JI. [I. OcHoBsl 00miei xumuu: yaebnoe mocodue / JI. JI. Bop3ora, H. IO.
Uepnukona, B. B. SIkymes. — Cankr-IlerepOyp : Jlanp, 2021. — 480 c¢. — ISBN 978-5-
8114-1608-0. — Texkct : 3neKkTpoHHBIH // JlaHb: 37IEKTPOHHO-OMOMMOTEUHAsT CHCTEMa. —
URL.: https://e.lanbook.com/book/168698.

2. Eropos, B. B. O6mas xumus : yuyeOHuk 1is By3oB / B. B. Eropos. — 2-e u3g.,
crep. — Cankr-IlerepOypr: Jlans, 2021. — 192 ¢. — ISBN 978-5-8114-6936-9. — Tekcr :
ANEKTPOHHBIH // Jlanp : ANEKTPOHHO-OMOIMOTeUHAS cucTema. — URL:
https://e.lanbook.com/book/153684

8. Pecypchl nuH(pOpManOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu «HTEepHET», HE0OX0AUMbIe
JJIS1 OCBOEHMS IV CIIUTITTHHBI

1. EnnHOE OKHO J0CTYyIa K y4eOHO-METOIMISCKUM pa3paboTkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. Yuusepcurerckas oudanoreka ONLINE http://biblioclub.ru

9. MeToauveckne yKazaHus sl 00y4aIOIIUXCS 10 OCBOEHUIO TUCIHUNIMHBI

VYuebHo-MeToImuecKkre pa3paboTku umerorcs B Hayunoit  Oubinuoreke U DJEKTPOHHOH
nHpopmanroHHo-o0pazoBarenbHoi cpene PI'BOY BO IOxHo-Ypansckuii 'AY:

VYuyebHo-MeTo1nueckue pa3padboTku uMerorcs B Hayunoit  oubnuoreke ®I'bBOY BO IOxHo-
VYpansckuii 'AY:

1. I'maponu3 conelt [DNeKTpOHHBIM pecypc] : METOA. yKa3. AJs CaMOCTOSITEIbHOM padoThI
CTYJEHTOB [04HOM U 3a0yHOU (opMbl 0OyueHus: HampasieHuid 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTrka U snekTporexHuka, 19.03.02 IIpoxykTsl mMUTaHUS U3 PaCTUTEIBHOTO CHIPHS,
23.03.03 DOkcmiyaTarusi TPaHCTIOPTHO-TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, CIEIHAIIBHOCTH
23.05.01 HazemHble TpaHcmOpTHO-TexHosoruueckue cpeactsa] / coct. E. K. batosckas ; IOxHo-
VYpaneckuiit AY, Uncturyt arpourkenepun .— Yemsaounck: Oxuo-Ypansckuii [AY, 2019 .— 18
c. : Tabn. — C mpun. — bubnuorp.: c. 18 (3 Ha3.).— 0,3 MB.— JlocTyn W3 JIOKaabHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Kuaccel HeOpraHm4eckux COEIUMHEHUI [DJeKTpOHHBIA pecypc] : MeETOHN. YKa3. Jid
CaMOCTOSITENTLHON pabOThl CTYJICHTOB [OYHOW M 3a04HOU (opMbl 00ydeHus HampasieHuit 35.03.06
Arpounnxenepus, 13.03.02 DiekTposHepreTuka u 3nekTpoTexHuka, 19.03.02 IIpoaykTel nuranus u3
pacturenbHOro cbipbsd, 23.03.03 Oxcruryatauusi TpaHCIOPTHO-TEXHOJOTMYECKMX MAallMH U
KOMIUIEKCOB, crneruanbHocTh 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKHUE CPEACTBA] / COCT.
E. K. barosckas ; FOxno-Ypansckuit ['AY, Uucturyr arpoummxenepun .— Yensounck: HOxHO-
Ypansckuii ['AY, 2019 .— 29 c. : wi., Tabn .— C npwit. — bubnuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
U3 JoKanbHOM cetu. http://n.sursau.ru:8080/localdocs/himi/10.pdf

3. DnexTpoiau3 BOAHBIX PAacTBOPOB COJE€M [DJIEKTPOHHBIN pecypc] : METOA. YyKa3. Ui
CaMOCTOATENIbHON PabOThI CTYACHTOB [0YHOW M 3a04HON (opmbl oOyueHus Hampasienuit 35.03.06

13


https://e.lanbook.com/book/168698
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http://192.168.0.1:8080/localdocs/himi/9.pdf
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http://192.168.0.1:8080/localdocs/himi/10.pdf
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Arpounxenepus, 13.03.02 DnexTposHepreTrka U ekTpoTexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pacTuTeNnbHOrO  Chipbs, 23.03.03 OxcmiyaTauusi TPaHCIOPTHO-TEXHOJIOTUYECKUX MAIUH |
KOMIUIEKCOB, criermanbHocTH 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPencTBa] / COCT.
E. K. barosckas ; IOxHo-Ypansckuit ['AY, UaCTHTYT arpommxeHepun .— YensOunck: FOxHo-
Ypansckuii 'AY, 2019 — 20 c. : tabn. — C npuin. — bubmwmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JokanbHO# cetu. http://n.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKIUK [DJIEKTPOHHBIN pecypc]| : METOA. yKa3. I
CaMOCTOSITENIbHOU paboThl [Ans OakanaBpoB OYHOM W 3a04HOM (OpMBI OOy4eHHUsS HaNpaBICHUN
35.03.06 Arpounxenepus, 13.03.02 DnekTposneprerrka U diekTporexHuka, 19.03.02 Ilpoaykrtsl
IIUTaHUS U3 PACTUTENIBHOTO Chipbs, 23.03.03 Dxcrulyaranus TpaHCIIOPTHO-TEXHOJIOTMUYECKUX MAIIUH
U KOMIUIEKCOB, crnenuaibHocTh 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTMYECKUE cpeacTBa] /
coct. E. K. barosckas ; FOxuo-Ypansckuit 'AY, Uncturyt arponrxenepun .— YenssOunck: FOxHo-
VYpansckui T'AY, 2019 .— 10 c¢. — 0,2 MB.— octyn W3 JIOKQJIbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmoannamuka. Kuneruka [DneKTpOoHHBIN pecypc] : METOA. yKa3. Uil CaMOCTOSATEIbHON
paboTHI CTyIEeHTOB [04YHOM M 3a0uHOW (opMbl 00ydeHus HampasieHuil 35.03.06 ArpowmxeHepus,
13.03.02 Dnexrposnepreruka u 3iekrporexHuka, 19.03.02 [IpoaykTsl nmuUTaHus U3 PACTUTEIBHOTO
celpbsi, 23.03.03 Oxcruryatauusi TpaHCHOPTHO-TEXHOJOTMYECKMX MAIIMH U KOMILJIEKCOB,
cnenmanbHocTH  23.05.01 HaszemHble TpaHCOpPTHO-TeXHONIOTHYeckue cpeactsa] / cocr. E. K.
baroBckas ; IOxno-Ypansckuit 'AY, UacTuTyT arpontkenepun .— Yemsaouuck: KOxkHO-Y panbCckuii
Ay, 2019 .— 12 c. : Tabn. — bubmuorp.: c. 12 .— 0,2 MB .— JlocTyn W3 JOKaJIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

10. COBpeMeHHbIe l/lH(l)OpMaIII/IOHHI)Ie TEXHOJOI'MA, UCITOJb3YEMBIEC IIPU OCYIIECTBJICHUMN
06p330BaTe.]'[bHOFO nmpounecca 1mo TMCliMIliniHe, BKJIKYas nNepevucHb NporpammMHoOro o0ecneyeHus
u HH(l)OpMaIIHOHHLIX CIIPaBOYHBIX CUCTEM

B HayuHoii OnbnnoTeke ¢ TepMUHAJIBHBIX CTAHIMH MTPEIOCTaBISIETCS JOCTYI K 0a3aM JaHHBIX:
- Texakcnept (nH(pOpMaMOHHO-cripaBoyHas cucrema 'OCToB);

- «Cenbpxo3TexHUKa» (aBTOMATU3HPOBAaHHAS CIIPABOYHAsl CUCTEMA).

- My TestX10.2.

Hepeqeﬂb JIMICH3UOHHOT0 IMPOrpaMmMHOro odecneyeHu

MyTestXPRo 11.0

Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization
GetGenuine

Moii Oduc CrangapTHbIH

11. MaTepuajbHo-TexHHYecKasi 0a3a, HeoOXoaUMasi /sl OCYIIECTBJICHUS
00pa3oBaTeILHOIO NMpoIecca no AUCHUILINHE

Y4eOHble ayauTOpPUM Js1 NPOBEJCHUS 3aHATHI, NPEIYCMOTPEHHBIX MPOrpPamMMoi,
OCHaIIleHHbIC 000PYA0BAHMEM U TEXHHYECCKMMH CpeIcTBaMHu 00y4eHHs

1. Ha60paTopI/I${ XHUMUU, YueOHas ayauTopusa g  TOPOBCACHUSA 3aHATHH JIEKIHMOHHOTO H

CEMHHAPCKOTO THUIIOB, TPYNIOBBIX M WHIWBUAYAIbHBIX KOHCYJIBTAIlMH, TEKYIIETO KOHTPOJIS |
poMeXxyTouHoM arrectanuu Ne 3085.
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2. YyeOHas ayquTOpHs IJIS MPOBEACHUS 3aHATUN JICKIIMOHHOTO U CEMHHAPCKOTO THIIA, KYpCOBOTO
MPOEKTUPOBAHMSI, TPYNIOBBIX U HWHAMBUAYAJIbHBIX KOHCYJIbTAllMi, TEKYLIEro KOHTPOIS H
MPOMEXKYTOUHOM  aTTEeCTAallUM;  OCHAIeHa  MYJbTUMEIAUMHBIM  KOMIUIEKCOM  (KOMIIBIOTED,
BHJICOITPOCKTOP )M KOMITBIOTEpHOU TeXHUKOH. [lomemenue mis camoctoaTenbHol paboTer Ne 423,

3. YueOHast ayquTOpus 7S TIPOBEACHUS 3aHITHI CEMUHAPCKOTO TUIA, KYPCOBOTO MPOSKTUPOBAHUS,
IPYNIOBBIX U UHAMBHUIYAIbHBIX KOHCYIbTAUMN, TEKYILIErO0 KOHTPOJIS U MPOMEXKYTOUHOM aTTecTaluy;
OCHAIlIEHa MYJbTUMEIUUHBIM KOMIUIEKCOM (KOMIIBIOTEP, BHUACONMPOCKTOP)HU KOMIIBIOTEPHOM
TexHukou. [Tomemenue aist caMocTosITeIbHON paboThI Ne 427,

4. YyeOHas ayquTOpHs M1 MPOBEACHUS 3aHATUN JICKIIMOHHOTO W CEMHHAPCKOTO THIIA, KYpCOBOTO
MPOEKTUPOBAHMS, TPYNIOBBIX U HWHAMBUAYAJIbHBIX KOHCYJIbTAllMd, TEKYLIEro KOHTPOIS H
MPOMEXYTOUHOM  aTTEeCTAallMM;  OCHAIleHa  MYJbTUMEAMMHBIM  KOMIUIEKCOM  (KOMIIBIOTED,
BHeonpoekTop). [lomemenue mis camoctosTenbHON paboTher Ne 322.

5. YueOHast ayquTopus sl IPOBEACHHSI 3aHATHIA CEMUHAPCKOTO THIIA, KypCOBOTO MPOCKTHPOBAHMUS,
IPYNIOBBIX U UHAMBHUIYAJTbHBIX KOHCYJIbTAIIUHN, TEKYIErO0 KOHTPOJIS U MPOMEXKYTOUHOM aTTecTalluu;
[Tomemienue st CaMOCTOSTENLHOM paboThI aym. Ne 149,

Hepeqeﬂb 060py1103amm U TEXHUIECKUX CPEACTB oﬁyqe}mﬂ

[Tocagounble MecTa MO YHCIy CTYACHTOB, pabodyee MECTO MpPeroJaBaTers.

JlaGoparopus MoJIOKa.

VYyebHo-HarsiiHbIe TOcOOUs: [lepuoauyeckas cucrema

[IpoekuronHoe ob6opyaoBanue (HETOyK, mpoekTop), CTeHIbl, IUIaKaThl. BBINIPSAMUTENb, BECHI
aHaJTMTHYEeCKHe, MyenbHas 1eub, BEChl TEXHUYECKHE, CYIIMIbHBIN mKad, TepmocTar, Juctumstop,
MUKPOKAIBbKYJISTOP MpOrpaMMHpyeMblii cekyHiaomep, pH — merp-mummBonstMerp pH — 300,
HOHOMEp-YHUBEpCcaNbHbIM DB-74, creHn «bbITOBbIE XUMHUYECKUE MCTOYHUKH TOKa», YCTAHOBKA ISt
orpezeneHus: 00bemMa BOJ0POa, YCTAaHOBKA JJISl MPOBEACHUS PadOT MO AJIEKTPOXUMHHU, KaTOPUMETP,
o0yyJaromue 1 KOHTPOJIMPYIOIIHE KOMIBIOTEPHBIC MPOrpaMMbl, MUKPOCKOIIBI, KOMITJIEKTHI MIaKaToB
10 OCHOBHBIM pa3JiejaM XUMUH.

VYyeOHo-HarnsHbie ocodust: [lepuoanueckas cucrema, Tabnuua pacTBOpUMOCTH, MHCTpYKIUS 110
TeXHUKe O€30IaCHOCTH

I[TK DUAL-G2010/2KK18,5, IIK P-4/1GB/160Gb/monuTop 17 , IIpoexkTop Acer , Dxpan Matte .
Ilepeuenb ocHoBHOrO NaboparopHoro odopynosanus: IIK DUAL-G2010/KK18,5, I1IK P-4/monuTOp
17, mpoexTop BenQ, sxkpan ECONOMY.

IlepeyeHb OCHOBHOTO JIAOOPATOPHOTO 0OOOPYOBAHNUS: CUCTEMHBIN OJIOK, MOHUTOP.

15



IIPH/IOKEHUE

®OHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IPOBEICHUS IPOMEKYTOUHOU aTTeCTAIIUN
00ydJaronuxcs mo IUCHUILTNHE

16



COJEPKAHHUE

KoMmereHnuu u X HHAUKATOPHI, (HOPMHUPYEMBIC B IMPOIECCE OCBOCHHS TUCIUTUIMHBI
[Tokazarenn, KpUTEpUH ©  IIKAJIA  OICHUBAHUA  WHAUKATOPOB  JIOCTHXKCHUS
c(hOpMUPOBAHHOCTH KOMITCTCHITHI
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c(hOpPMUPOBAHHOCTH KOMITETEHIIUH B TPOIIECCE OCBOCHUS JUCIIUILTAHBI
Mertoaudeckue MaTepHAIIbI, ONPEACIISIONTNE TIPOIEYPhl OLICHUBAHUS 3HAHUH, YMEHUH,
HABBIKOB ¥ (WJIH) OTIBITA IEATETHHOCTH, XapaKTEPU3YIOIINX C(HOPMHUPOBAHHOCTH
KOMITCTECHITUH
4.1.  OneHouHBIE CPENCTBA VISl IPOBEACHHS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
MpoIiecce MPaKTHIECKOM MOTOTOBKH
4.1.1. Omnpoc Ha TPAKTUYECKOM 3aHATUH
4.1.2. TecrupoBanue
4.2.  Ilpouenypsl U OLIEHOUHBIE CPEJICTBA AJI1 MPOBEACHUS MPOMEKYTOUHOMN
aTTecTauu
4.2.1. 3auer
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1. KommnereHnuu ¢ ykazaHueM 3Tana ux ¢opMHpPOBaHUs B MpoIecce OCBOEHHS
JAMCIHHUTLIHHBI

OIIK-1. Criocoben periarh THIOBBIE 331241 TPOPECCHOHATBHOMN JIEITETBHOCTH HA OCHOBE 3HAHMH OCHOBHBIX
3aKOHOB MAaTE€MaTHYECKHX W €CTECTBEHHBIX HAayK C MpPHMEHEHHEeM HWH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX

TEXHOJIOTHH.
®opympyessie 3YH HanmenoBanue
OIIEHOYHBIX CPEJCTB
Kox n HaumeHnoBaHue <
WHJIUKaTopa } E =
JOOCTHXKEHUSA w = g =
3HAHUSA YMEHHUS HaBBIKHA 2= % =
KOMIICTCHIITUU g B g
S z =
5 E 5
H s E =
Na-1.0IIK-1 OOyuarommiics | OOy4aronmics O6yuaroruiicss | 1. OtBer Ha | 1.
Hcnonb3yeT OCHOBHBIE | JOJDKEH 3HATh: | JOJDKEH YMETh: | JOJKEH BiaAeTh: | PAKTUYCCKO | 3ayer
3aKOHBI OCHOBHEIE HCIOIb30BaTh HaBBIKAMHU M 3aHATHH,
CCTeCTBeHHOHayHHLIX 3aKOHbl XHMHWH, | OCHOBHBIC OITUCaHUuA 2 TGCTI/I.'
AUCHUIIIIAH HJIs | sIBJICHUSA U | XUMUYECKHE OCHOBHBEIX poBartie,
pelienus CTaHJAPTHBIX | MPOIECCH,  HA | 3aKOHBI M TIOHATHS | XHMUIECKUX
3a/1a4 B COOTBETCTBUHM C | KOTOPHIX B 3aKOHOB,
HATPaBICHHOCTHIO OCHOBaHBI MPOPECCHOHANBHO | SIBICHUH u
npodeccuoHaIbHON MPUHLIMIIBI W JIEeSTEIbHOCTH U | IIPOLIECCOB,  Ha
JeATEIbHOCTH JlercTBUA s pelLIeHUs | KOTOPBIX
00BEKTOB HWH)XEHEPHBIX OCHOBAHBI
npodeccuonans | 3amad - (b1.0.11- | npuHIMIIEI
HOU Y.1) JIEUCTBUSA
JIEATEILHOCTH | 00BEKTOB
KOTOpPBIC pohecCHOHAIb
UCTIONB3YIOTCS HOI
JUIS peIlIeHI/IH NCATCIIBHOCTU U
WH)KECHEPHBIX KOTOPBIC
3a1a4 - UCTIONB3YIOTCS
(b1.0.11-3.1) JUTS perieHus
WHXKEHEPHBIX
3ama4 -
(b1.0.11-H.1)

2. Tloka3aTe/ju, KpUTEPHHU U LIKAJIA OLleHUBAHUS CPOPMUPOBAHHOCTH KOMIeTeH it

[Toxazaren Kpurepuu u 1mkana olleHuBaHUs pe3yIbTaTOB 00YUYEHUS M0 AUCIUILTIHE
u Henocrarounsrit JlocTatouHslit Cpennuii ypoBeHb | Bricokuil ypoBeHb
OLICHUBAHU YPOBEHB YPOBEHBb
1 (3YH)
b1.0.11- | O6yuaromuiics He | OOyuarommiics OOyuatommiics ¢ | OOyuvaroumiics ¢
3.1 3HAET OCHOBHBIE | c11abo 3HAET | HE3HAYUTENIbHBIMU | TpeOyeMoii
XUMHUYECKHE OCHOBHBIE omnoKamMu U | CTENEHBIO IOJHOTHI
3aKOHBI, SIBIEHUS U | XUMHUYECKHE OTJIEIbHBIMU U TOYHOCTH 3HAeT
ITPOLIECCHI, Ha | 3aKOHBI, SIBJIEHUS U | IpoOelaMu  3HAeT | OCHOBHbBIE

18




KOTOPBIX OCHOBAHBI | MPOIIECCHI, Ha | OCHOBHBIE XUMHUYECKHE
TIPUHITUITBL KOTOPBIX OCHOBAHBI | XUMHUYECKHUE 3aKOHBI, SBICHHUS H
NEeHCTBUSL OOBEKTOB | MPUHIIUIIBI 3aKOHBI, SIBICHUS U | MPOIIECCHI, Ha
npoeCCUOHATBHON | IEHCTBUA OOBEKTOB | MPOLIECCHI, Ha | KOTOPBIX OCHOBAHbI
JeSITeNIbHOCTH U | Ipo(ecCHOHANBHOM | KOTOPBIX OCHOBAHBI | MPUHIIUIIBI
KOTOpBIE JeSITeIbHOCTH U | IPUHIIMIIBI JIecTBUSL OOBEKTOB
UCIIOJIL3YIOTCSL JJISl | KOTOpBIE JeHCTBUSL OOBEKTOB | MPOdeCcCHOHATbHON
pereHus UCTIONB3YIOTCS  JUIA | MPO(ECCHOHATBHON | IeATEIbHOCTH u
npodeccruoHaNbHBIX | pelIeHUs JeSITEIIbHOCTH U | KOTOpbIE
3a1a4 npoeCCUOHATIBHBIX | KOTOpBIE UCTIONB3YIOTCS  JUIS
3a1au UCIOJIB3YIOTCSL /ISl | pEelICHUs
pelieHus npodecCuOHATBHBIX
npodecCHOoHANBHBIX | 3a/1a4
3aja4
b1.0.11- OO6yuaromumiicst He OO0yuarommiics OOGyuarommiics OO6yuarommiics
V.1 ymeeT cnabo ymeer yMmeeT ymeeT
HCIIOJIb30BAaTh UCIOJIb30BAaTh UCIOJIb30BAaTh UCIIONIb30BATh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIC
XUMHUYECKHE XUMHYECKHE XUMHUYECKHE XUMHYECKHE
3aKOHBI U TIOHATHS | 3aKOHBI M IOHATHUS | 3aKOHBI M MOHSTUS | 3aKOHBI U TIOHSTHS
JUIS pellieHus JUISL peIlieHus JUISL peIIeHus VIS pelleHus
npoeCCHOHATBHBIX | MPO(ECCHOHAIBHBIX | TPO(PECCHOHANBHBIX | MPOPECCHOHATBHBIX
3azaq 3a1a4y 3a/a4 ¢ 3aaq
HE3HAYNTEIbHBIMU
3aTpyTHEHUSIMU
b1.0.11- OO6yuaromuiicst He OO6yuarommiics OO6yuarommiics ¢ OOyuarommiics
H.1 BJIa/IeE€T HAaBBIKAMHU cnabo BrajaeeT HEOOJIBIINMHU cBOOO/IHO BiIaJIeeT
MIPUMEHEHHS HaBBIKAMU 3aTpyAHEHUSIMH HaBBIKAMHU
COOTBETCTBYIOIETO MIPUMEHEHHUS BJIaJIeeT HaBbIKAMU MPUMEHEHUS
duzuko- COOTBETCTBYIOIIETO MIPUMEHEHHSI COOTBETCTBYIOIIETO
MaTeMaTHYeCKOTro ¢buzuko- COOTBETCTBYIOLIETO ¢duzuko-
amrmapara, MeTOJIOB | MaTeMaTHYeCKOTro buzuko- MaTEeMaTHIECKOTO
aHanusa u afnmapara, MeToJIOB | MaTeMaTHYecKOro | ammapara, METOJOB
MOJICITNPOBAHMS, aHam3a u arfrmapara, MeTOJIOB aHaIM3a u
TEOPETUYECKOT0 U MO/JIEJINPOBAHMUS, aHamu3a u MOJICTTUPOBAHUS,
OKCTIEPUMEHTAIBHO | TEOPETUYECKOTO U MO/JICITMPOBAHMUS, TEOPETUYECKOTO H
IO UCCIIEIOBaHUS | SKCIEPUMEHTAIBHO | TEOPETHUYECKOro U | 3KCIEPUMEHTAIbHO
NIpY PEeUICHUN rO CCIICIOBAHUS | DKCIIEPUMEHTAILHO | TO MCCIIEIOBAHUS

npodeccnoHaNbHBIX
3a7a4

MIPU pEIICHUN
PO eCCUOHATBHBIX
3aa4y

T'O MCCIIeIOBAHUS
[IpU PELICHUN
npodeccuoHaITbHBIX
3aj1a4

IIPU pPEIIeHUU
poeCCHOHATBHBIX
3amaq

3. TunoBble KOHTPOJILHBIE 3a1aHNsl U (WJIM) HHbIE MATEPHAJIBI, HEOOXOAMMBIE JIJISI OLIEHKH

1. Tuapomm3 comeit [DAeKTpOHHBIA pecypc]

3HAHM#, yMeHU i, HABLIKOB U (/M) ONBITA JeATEJIbHOCTH, XaPAKTePHU3YIOLIUX

chopMHUPOBAHHOCTH KOMIIETEHIIUI B MpoLecce 0CBOEHM S AUCUUIIMHBI

MCTOM. YKa3s. IJid CaMOCTOSTEILHOMN pa6OTBI

CTY/IEHTOB [04HOM M 3a04HOM (hopMbl 00ydeHus: HampasieHuil 35.03.06 Arpounkenepus, 13.03.02
OnexTposHepreTrka U snekTporexHuka, 19.03.02 IIpoxykTsl MUTaHUS U3 PACTUTEIBHOTO ChIPbS,

19




23.03.03 DOkcmiyaTausi TPAaHCHOPTHO-TEXHOJIOTHYECKUX MAIIMH M KOMILUIEKCOB, CIEIHAIbHOCTU
23.05.01 Hazemnsie TpaHcmopTHO-TexHoOornueckue cpeactBal / coct. E. K. Barosckas ; KOxxHo-
Ypansckuii 'AY, Uacturyt arponrkenepun .— Yensounck: KOxuo-Ypansckuit [AY, 2019 .— 18
c. : Tabn. — C npun. — bubmuorp.: ¢. 18 ( 3 Ha3s.) .— 0,3 MB .— JlocTyn U3 JIOKaJlbHOH CETH.
http://n.sursau.ru:8080/localdocs/himi/9.pdf

2. Kiaccel HEOpPraHM4eCcKHX COCOUHEHUH [DJNEeKTPOHHBIA pecypc| : MeTOJ. yKa3. s
CaMOCTOSATENIbHON PabOThI CTYACHTOB [OYHOW M 3a04HOM (opmbl oOydeHHs Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexTposHepreTuka U iekTporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pacTuTeNbHOrO  Chipbs, 23.03.03 DOxcmiyaTausi TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIlUH |
KOMIUIEKCOB, criermanbHocTH 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPeCcTBa] / COCT.
E. K. barosckas ; IOxHo-Ypansckuii ['AY, UaCTHTYT arpoumxeHepun .— YensOunck: FOxHo-
VYpansckuii [AY, 2019 .— 29 c. : wn., Tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
U3 JOoKaJIbHOM cetr. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DnekTponu3 BOAHBIX PACTBOPOB coOJeil [DIEeKTpOHHBINM pecypc] : MeTOA. YyKa3. s
CaMOCTOATENIbHON Pa0OThI CTYACHTOB [OUYHOW M 3a04HOM (opmbl oOyueHus Hampasienuit 35.03.06
Arpounkenepus, 13.03.02 DnekTposHepreTuka u 3nekrporexHuka, 19.03.02 IIpoaykTel nutanus u3
pactutenbHOro  Chipbsi, 23.03.03 DOkcruryatamus TPaHCHOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEKCOB, crnieranbHocTH 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJOTHYECKHUE CPEACTBa] / COCT.
E. K. barosckas ; IOxuo-Ypansckuii 'AY, UHctutyr arpounxkeHepun .— Yensbunck: FHOxHO-
VYpansckuii 'AY, 2019 .— 20 c. : tabn. — C npun. — bubmumorp.: c. 20 .— 0,2 MB .— Jloctyn u3
noxaneHOM cetu. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCIUTENTbHO-BOCCTAHOBUTENIBHBIC PEAKIMU [DIIEKTPOHHBIN pecypc| : METoH. yKa3. Uit
CaMOCTOSITENIbHOW paboThl [A7s OGakanaBpoB OYHOM W 3a04HOM (opMbl 00ydeHHUs HampaBiIeHUN
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepreruka u 3iekTporexHuka, 19.03.02 I[Ipoxyktsl
MIUTaHUS U3 PACTUTENIBHOTO ChIpbs, 23.03.03 Dkcrulyaranus TpaHCIIOPTHO-TEXHOJIOTMUECKUX MAIIUH
U KOMIUIEKCOB, crnenuaibHocTi 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CpeicTBa] /
coct. E. K. barosckas ; FOxuo-Ypansckuit 'AY, UncTuTyT arponnxenepun .— YenssOunck: FOxHo-
VYpansckuii T'AY, 2019 .— 10 c¢. — 0,2 MB.— Jloctyn U3 JOKaJbHOM CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kunernka [DneKTpoHHBIM pecypc] : METOA. yKa3. JUIl CaMOCTOSITEJIbHON
paboThl CTYEHTOB [04HON M 3a0uHOU (popmbl oOyueHus HampasieHuil 35.03.06 ArpouHxeHepus,
13.03.02 DnexTposHepreTuka U 3aekTporexHuka, 19.03.02 IIpoaykTsl NMUTaHUS U3 PACTUTEIBHOTO
ceipbs, 23.03.03 DOkcrryaranusi TPaHCHOPTHO-TEXHOJOTUYECKHX MAIlMH W KOMIUJIEKCOB,
cneunansHoctn 23.05.01 HasemHble TpaHcmopTHO-TeXHOJIorndyeckue cpeacrsa] / coct. E. K
barosckas ; IOxuo-Ypansckuii 'AY, UncTuTyT arponnxenepun .— YensOunck: FOxHo-Ypanbckuit
I'AY, 2019 .— 12 c. : tabn. — bubmuorp.: c. 12 .— 0,2 MB .— JlocTyn M3 JIOKalbHOH ceTu.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

4. MeToauyecKkne MaTepHuaJIbl, ONpeie/siiolue Npoue1ypbl OlleHUBAHUS 3HAHMIA,
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapPaKTePU3yIMX c(P)OPMUPOBAHHOCTH
KOMIIeTeHIMH

B nanHoM paszene meroauueckue MaTepuaibl, ONPEAeNSIOUIe MPOLETyphl OIEHUBAHUS
3HaHUI, YMEHMH, HABBIKOB, XapaKTEpU3YIOIIMX O0a30BbI 3Tam (OPMHUPOBAHUS KOMIETEHLUH IO
JTUCHUIUTNHE «XUMUS», TPUBEIEHBl TPUMEHUTENBHO K KaXKJIOMY M3 MCIOJIb3yEMbIX BUJOB TEKYILETO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTecTallui 00yJaroIuxcs.
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4.1. OneHo4HbIe CPeACTBA ISl NPOBEACHHUS TEKYLIEero KOHTPOJIsl yCIeBaeMOCTH
4.1.1. Onpoc Ha TPAKTUYECKOM 3aHITHI

OtBer Ha MMPAKTUYCCKOM  3aHATHU HCIOJIB3YCTCA IJId OLCHKM KAa4YCCTBAa OCBOCHHA
00y4aroIuMCsi OCHOBHOW TPOQECCHOHATIBHONH 00pa3oBaTENbHON MPOTpaMMbI IO  OTICIBHBIM
BOIIPOCAM W TE€MaM JUCHUIUIMHBI. Tembl M TIaHbl 3aHATHH (CM. MeToApa3padoTku M. 3) 3apaHee
coobOmiarorcst  oOydarommcs.  OTBET — OIIGHUBACTCS  OLEHKOW — «OTJIIMYHO»,  «XOPOIIOY,
«YyHOBJICTBOPUTCIIBHO» UJIN «HCYJOBJIICTBOPUTCIILHO).

Ne O1eHOYHBIE CPEJICTBA Kox n nanmenoBanue
TumoBele KOHTPOJIBHBIE 3afaHus W (WIM) WHBIE MaTepHabl, MHIIKATOpa
HE0OXOMMBIE JJIs1 OLIEHKU 3HAHUH, YMEHUH, HABBIKOB M (WJIN) OIBITA KOMITETEHIINH
NeSITeIIbHOCTH, XapaKTePU3YIOIIUX c(OPMHPOBAHHOCTh
KOMIIETEHIIMI B IPOIIECCE OCBOCHUS TUCIUIIIMHBI

1 | Kakoe u3 ynoOpeHuii: HUTpaT aMMOHUS WJIU KUIKUH aMMHAK - OyJeT N1-1.0I1K-1
BbI3bIBaTh O0Jiee CUIIBbHYIO KOPPO3HIO Xkee3a? 3anucarb ypaBHEHHE Ucnonp3yer
pEaKIMK PACTBOPCHHS HUTpATa aMMOHUS B BOJIC B MOJICKYJISIPHOU U OCHOBHBIC 3aKOHBI
WOHHOU (opme. €CTECTBEHHOHAYIHBIX

2 | Kakoe W3 TOKpBHITUH MeTaJlyla HAa3bIBACTCS AaHOJHBIM, U Kakoe - JMCUUTUIAH JIJIS
KatogHbiM? Ha30BUTE HECKONBKO METAJUIOB, KOTOpPBIE MOTYT pereHus
CIIY’)KUTh JIJIl aHOJJHOTO U KaTOTHOTO MOKpBITUs *kele3a. CocTaBbTe | CTaHIApPTHBIX 33724 B
DIIEKTPOHHBIE YpPaBHEHHS AaHOJHOTO M KaTOJHOTO IPOIECCOB, COOTBETCTBHH C
NPOUCXOJAIINX TIPU KOPPO3HM JKeJie3a, MOKPHITOrO MENbI0, BO |  HAINpPaBICHHOCTBHIO
BIIQYKHOM BO3/yX€ U KHCIION cpene. npodeccuoHaIbHON

JICSITeIIbBHOCTH

Kputepuu oneHkn orBera (Tabi1.) TOBOASTCS IO CBEACHHUS OOYYAIOUIMXCS B Hadyalle 3aHSTUU.
OreHka 00BSBIIAETCA 00YUAIONMEMYCsl HEMTOCPEICTBEHHO MOCJIE OTBETA.

IIkaua Kpurepuu oueHnBanus

- 00yyaroIuiics TOJTHO YCBOMII YUeOHBIN MaTepuan,

- HpOSIBJ'IﬂeT HaBBIKHW aHaJM3a, O606III€HI/I$[, KpI/ITI/I‘IGCKOFO OCMBICJICHUS
Y BOCHIPUSATHS MHPOPMAIINH, HABBIKA OMMCAHUS OCHOBHBIX (PH3UYECKHIX
3aKOHOB, SIBJIEHUW U MPOLIECCOB;

- Marepuajg M3J0XKEH TIPAMOTHO, B ONPEIACICHHOW JIOTUYECKON
MOCJIEI0BATEILHOCTH, TOYHO UCIOJIb3YETCs TEPMUHOJIOTHUST;

- TIOKa3aHO YMEHHUE WJUIIOCTPUPOBATH TEOPETUUECKUE IOJIOKEHUS
KOHKPETHBIMHU IIPUMEPAMH, IPUMEHATh UX B HOBOM CUTYallUU;

- MPOIEMOHCTPUPOBAHO YMEHUE PEIIATh 33/]1a4H;

- MOFYT 6BITI> I[OHyHICHI)I OIHAa—IB€ HCTOYHOCTH HpI/I OCBCIICHNHN
BTOPOCTETIEHHBIX BOIPOCOB.

Onenka 5
(oTHM4HO)

OTBET Y/IOBJICTBOPSICT B OCHOBHOM TPEOOBAaHUSAM Ha OIEHKY «5», HO TIPH
Orenka 4 9TOM UMEET MECTO OJIMH U3 HEAOCTaTKOB:

(xoporo) - B YCBOCHHM Y4eOHOTO Marepuaja JOMYIIeHbl HEOONbIIHNe MPOOebl,
HE MCKa3UBIIUE COIEP)KAHUE OTBETA;

- B pCIICHUHU 3a1a4 JONMYIICHBI HE3HAYUTCIIbHBIC HCTOUYHOCTH.

- HEIIOJIHO WJIM HEIOCJIEN0BaTENbHO PACKPBITO COACpKAHUE MaTepuaa,
HO IMOKa3aHO o0Ilee MOHMMAaHUE BOIpPOCAa U IPOJEMOHCTPUPOBAHBI
Onenka 3 YMEHHUS, JOCTATOUHBIE I JaJIbHEHIIEr0 YCBOCHHs MaTepuaa,
(YIOBNETBOPUTENBHO) | - HMMEIUCh 3aTPyIHEHUS WU JOIMYIIEHbl OIHUOKU B ONpPEIEICHUN
MOHATUH, HCIONb30BAaHUM TEPMHHOJIOTUH, ONUCAHUM (U3NUECKUX
3aKOHOB, SIBJICHHH M IIPOLIECCOB, PEIICHUH 33]1a4, HCIIPABJICHHBIE IOCIIE
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HCCKOJIBKUX HABOAAIINX BOIIPOCOB;

MOXCET ITPUMCHUTH TCOPHIO B HOBOH CUTYyalluH.

- HCIOJHOC 3HAHHUC TCOPCTHUYCCKOTO Marcpualia, OGy‘IElIOH.[HfICSI HC

Ba)KHOI 4acTH y4eOHOr'o Marepuania;
Ouenka 2 v p ’

(HEeYTOBJIETBOPUTEIHHO)
TEPMUHOJIOTHH,

IpoueccoB, pCIICHUM 3aaady,
HCCKOJIbKUX HABOAAIHNX BOIIPOCOB.

- HC PAaCKPbITO OCHOBHOC COACPIKAHUC y‘-I€6HOI‘O Marepuaa;
- 06Hapy>I<eHo HE3HaHHWE WJIM HEIMOHMMaHHEe OOJIbIIeH WM HauoOoJiee

- JOIIYUICHBI OIINOKH B OnpeaAcCICHUU HOHHTHﬁ, IIpHu HCIIOJIb30BaHHUH
B OIIMCaHHUU (I)I/I?;I/I‘-IGCKI/IX 3aKOHOB,
KOTOPBIC HEC

SIBJIEHUU U

HCIIPABJICHBL I1OCJIC

4.1.2. TectupoBanue

TeCTI/IpOBaHI/Ie HCIIOJIB3YCTCA JIs1 OLCHKH Kad€CTBa OCBOCHUA 06y‘laIOH_[I/IMC${ OCHOBHOM

npodeccHoHaIbHOM 00pa30BaTEIbHON MPOrpaMMBbI

mo OTACJIbHBIM TEMaM WKW pasgciaM

aucuuIuinHel. TecT mpeacraBisier coOO0N KOMIUIEKC CTaHAAPTU3UPOBAHHBIX 3aJaHUM, TO3BOJISIOLINNA
YOPOCTUTHh NIPOLEAYPY H3MEpPEHUs 3HAHMW M yMeHuil oOyuaromuxcs. OOydarommmcs BBIIAIOTCS
TECTOBBIE 3a/laHMsl C (OPMYIMPOBKON BOIPOCOB U MPEIOKEHUEM BbIOPATh OJUH MPABUIIbHBIA OTBET

M3 HECCKOJIbKHUX BAPUAHTOB OTBCTOB.

Ne O11eHOYHBIE CPEJICTBA Konx u HaumeHoBaHUE
TunoBbie KOHTPOIBHBIC 3a1aHUS U (UM ) UHBIE MaTEpPUAJIbL, WHIUKATOpa
He0OXOIUMBIE IS OIICHKU 3HAHUM, YMEHHH, HABBIKOB U (WJIH) KOMIIETEHIIUH
OTIBITA JICATEIIBHOCTH, XapaKTePUIYIOMINX CHOPMUPOBAHHOCTH
KOMIIETECHIIMH B MPOIECCE OCBOCHUS JUCHMUIUIMHBI
1. 1. Kak Bauser yBenu4YeHHE KOHIICHTpAIlMM Ha CTENEeHb NJ1-1.0I1K-1
ruaponauza’? Ucnonb3yeT ocHOBHBIE
- YBEITUUUBAET 3aKOHBI
- YMeHbIIIaeT €CTECTBEHHOHAYUHBIX
- HE BIIMSCT. JUCLUIUINH JJI PEIIeHUs

2. Nmerorea 1M pactBopbl ruapocyibduaa Hatpus NaHS wu
xmopuga meau (II) CuCl,, mumerorve BCIIEACTBHE THIPOJIU3a
COOTBETCTBEHHO CJIa0OIIENIOYHYI0 U CIA0OKHCIYI0 pEaKIuu.
Kakoii pH Oynet umeTs pacTBop, MOTy4E€HHBIN NPU CIUSTHUN
paBHBIX 00BEMOB YKa3aHHBIX PaCTBOPOB?

-pH=7

- pH>7

-pH =14

-pH<T.

3. KoHcTranThl amcconmanmuu I CEPHUCTOW KHCIOTHI TIO
HNepBOil M BTOPOM CTYNEHSIM COOTBETCTBEHHO paBHbL: Kj

:1,72-10'2, K, =6,24-10'8. Ilo KakoH CTyIIEHU
MPEUMYIIECTBEHHO MPOTEKAET MPOLIECC AUCCOHAU?

- 110 IePBOH

- 110 BTOPOH

- 110 TPEThEU

- 110 IEPBOM U TPETHEN.

4. Kakast u3 coseii OyeT noJBeprarbesi THAPOIu3y?
- NaCl

- K2SO4

_ BaSO4

CTaHJApPTHBIX 33]a4 B
COOTBETCTBHH C
HaIMpaBJIEHHOCTHIO
npodeccuoHanbHOM
JeSITeIbHOCTH
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- FeC|2
-KNOQO;

— YBCJIMYUBACT
— YMCHBIIACT
- HEC BJIMACT.

TO:

-pH=4,4
-pH=10"
-pH=5-10"
-pH=33
-pH=11

- Kucjaas
- IIeJI0YHAs
- HeUTpanbHasl.

pH, TO:

pH cpenp1?

- XJIOpHJia HATPUs

- kKapOoHaTa Kalus

- cyabdara aMmMoHuSs
- HUTpaTa HaTpHsL.

5. Kak Bauger YBCIMYCHUEC JaBJICHHA HAa CTCIICHD mnponma?

6. Eciu B pacTBOpe yMEHBIIIAETCsl KOHIIGHTPAIHsSI HOHOB BOJOPOJA,

- yucJjennoe 3Havyenue pH pacrBopa pacrer
- PacTBOpP CTAHOBUTCS MECHEE IIEIIOYHBIM.

- yrcIeHHoe 3HaueHue pH pacTBopa yMeHbIIaeTCs.

- PacTBOpP CTAHOBHUTCS OOJIee KHUCIIBIM.

7. Ompenenuts pH pacTBOpa CEepHOW KHCIOTHI C KOHIICHTpAIHCH
0,0005momb/1. BeiOpaTh BapraHT NPaBUIBHOIO OTBETA.

8. B kauecTBe a30THOTO yIOOPEHHS UCIIONB3yeTCs CyIb(haT aMMOHUS.
Kakas cpena Oyzet mpu pacTBOpPEHHH 3TOH conr B Bojie?

9. Eciin HU3BECTHO, YTO B PACTBOPC YMCHLIIACTCA YUCICHHOC 3HAYCHUC

- KOHLIEHTpAIMs HOHOB BOJIOPOJa YMEHBIIAETCS

- KOHIIEHTpAI¥sl HOHOB T'MJIPOKCOTPYTIITBI PacTeT

- KOHIIEHTpAaI¥sl HOHOB B PACTBOPE HE U3MEHSETCS

- PacTBOP CTAHOBMTCSA 00Jiee KHCIBIM.

10. lo6aBneHne Kakoro BELIECTBA K BOJE MPHUBEIET K YMEHBILICHUIO

IIo pe3yibTartaM TECTa 06yqa}omeMyc;{ BBICTABJIACTCA OLCHKA «OTIIHYHO», «XOPOULIO»,

«KYHOOBJICTBOPUTCIBHO» UJIN «HCYJOBJICTBOPUTCIILHO.

Kputepun onieHuBaHus oTBeTa (Tabs.) IOBOIATCSA 1O CBeIEHHUs OOydaroluxcs 10 Hadaja
TecTUpoBaHusA. Pe3ynbrar TecTUpOBaHUSA OOBIBISETCS 00YyJaIOMEMyCsl HEITOCPEICTBEHHO MOCTE €ro

clIavu.

Mlxkana

Kpurepun onenuBanus
(% npaBHJIBLHBIX OTBETOB)

Onenka 5 (OTJIMYHO) 80-100

Orenka 4 (Xoporio) 70-79

Onenka 3 (yIOBI€TBOPUTEIHHO) 50-69
Ornenka 2 (HEyIOBIETBOPUTEIHHO) meHee 50
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4.2. llpoueaypsl M OLIEHOYHbIE CPEACTBA /sl MPOBEIEHUS IPOMEKYTOYHOM aTTeCTAMU

4.2.1. 3auer

3auer sBisercss (QOpPMONM  ONEHKM KayecTBa OCBOEHHMS OOy4YalolUMCS  OCHOBHOM
npodeccnoHabHOM 00pa30BaTEIbHON MPOTrpaMMBI IO paslenaM JUCHHUIUTMHBEL [lo pesynbpTaram
3ayeTa OoOydaroleMycsl BBICTABIISIETCS OLEHKA «3aYTEHO» WM «HE 3aUTEHOY»; OLEHKa «OTIUYHO,
«XOpOIIO», «YyIOBICTBOPUTEIILHO», «HEYIOBJICTBOPUTEIHLHO» B ciaydae auddepeHImpOBaHHOTO
3ayeTa.

3aueT MNPOBOAUTCS IO OKOHYAHWM YTEHHUs JIGKIWA W BBIIOJHEHUS JIA0OPATOPHBIX
(mpakTUYeCKUX) 3aHATUN. 3adyeT MPUHHUMAETCS MPENojJaBaTeIsiMU, MPOBOAUBIIMMU JabOpaTOpHBIE
(MpakTUYECKWE) 3aHATHS, WIM YATAIONMME JICKIIMH 110 TaHHOW JUCHUIUTHHE. B ciiydae oTCyTCTBUSA
BEIYyIIEro MperojaBareliss 3adeT MpPUHUMAeTcs IMpernojaBaTesieM, Ha3HAUYE€HHBIM pacHopsKeHHEM
3aBenytoniero kagpeapoii. C paspemieHus 3aBeayomero kadeapoil Ha 3a4eTe MOKET MPUCYTCTBOBATh
npernojaBaTeb Kadeapsl, MPUBICYESHHBIHN /715 TOMOILY B IpUEMeE 3a4eTa.

[TpucyrcTBHMe Ha 3adere mpenojaBaTeneii ¢ Japyrux kadeap 0e€3 COOTBETCTBYIOIIETO
pacrmopspKeHHsl PEeKTopa, MPOPEeKTopa IO Y4eOHOH, BOCHUTATENbHON paboTe W MOJOACKHON
MOJINTUKE, 3aMECTUTEIIS AUPEKTOPA MHCTUTYTA 110 y4eOHOH paboTe HE JIOIMyCKACTCS.

®opma(bl) MpOBENEHUS 3a4eTa (YCmHbll Onpoc no Ouilemam, NUCbMeHHAs paboma,
mecmupoganue u Op.) ONpeneNnsroTcs Kadeapoil U TOBOIATCS O CBEACHUS 00yJaromUXcs B Hadaie
cemecTpa.

st mpoBeneHWS 3adeTa BEAYIIMHA NPErojaBaTellb HAaKaHYHE IOIy9aeT B JUPEKTOpATe
3a4€THO-PK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpas BO3BpAIIAeTCsl B JIUPEKTOpAT MOCIE OKOHYAHUS
MEPOTPHUATHS B ICHb IPOBEACHMSI 3a4€Ta WIJIA YTPOM CIICIYIOIICTO JTHS.

Bo Bpems 3ayera oOydamomuecs MOTYT TIOJNB30BaThCS C pa3pelieHUs] BEAYIIEro
MperoaBaTelisi CIPaBOYHOW M HOPMATUBHOHN JUTEPATypOMd, APYTUMHU TOCOOUSIMH U TEXHUYCCKUMHU
CpeICTBaMHU.

Bpemst moaroToBku oTBeTa B YCTHOH (popMe MpH caade 3a4era JIOJDKHO COCTABIISATh HE MEHEe
20 MuHYT (MO KeNaHUI0 00YUaIOIIErocsi OTBET MOKET OBITh JTIOCPOYHBIM). Bpems oTBera - He Oomnee
10 MunyT.

[IpenogaBatemnto MpeaOCTaBIsIETCS MPABO 334aBaTh O0YUYAIOIIMMCS TOTOTHUTENbHbBIE BOTIPOCHI
B paMKax MMPOTrpaMMBbl JTUCIIUATIINHBL.

KauecTBeHHast OIleHKa «3auTE€HO», BHECEHHas B 3a4€THO-PK3aMEHAIIMOHHYIO BEIOMOCTb,
SIBJIIETCS PE3YIBTATOM YCIIEITHOTO YCBOCHHS YIeOHOTO MaTepHara.

[IpenogaBaTenu HECYT MEPCOHAIBHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTh M TOYHOCTH
BHECEHHUS 3amuceld O pe3yiabTarax IPOMEXKYTOYHOH aTTeCTalldd B 3a4eTHO-IK3aMEHAITMOHHYIO
BEZOMOCTb.

Ecin oOyuaromuiicsi sBHJICS HA 3a4eT U OTKA3aJICS OT MPOXOXKJICHUS aTTECTAIIMH B CBS3U C
HEMOJIFOTOBJICHHOCTHIO, TO B 3aU€THO-7K3aMEHAIIMOHHYIO BEIOMOCTh €My BBICTABIISIETCS OI[EHKA «HE
3aYTEHOY.

HesiBka Ha 3a4eT oTMedaeTcsl B 3a4eTHO-IK3aMEHAIIMOHHON BEJJOMOCTH CIIOBAMU «HE SIBHIICS.

Hapynienne IUCIUTUTHHBI, CITMCHIBAHUE, WCIIOIB30BAaHUE OOYJYAIONIMMUCS HEepa3peIrieHHBIX
MEYaTHBIX U PYKOIMHUCHBIX MaTepUajoB, MOOMIBHBIX Tele(OHOB, KOMMYHHKATOPOB, TMIIAHIIETHBIX
KOMITEIOTEPOB, HOYTOYKOB M JIPYTHX BUIOB JIMYHOW KOMMYHUKAIIHOHHOW Y KOMITBIOTEPHOW TEXHUKH
BO BpeMs 3adera 3ampernieHo. B ciydae HapylieHus 3TOro TpeOOBaHUsS MpernojaBaTelb O0s3aH
YAATUTH 00YYaroIIerocsi U3 ayJAUTOPHH U ITPOCTABUTEH €My B BEJOMOCTH OICHKY «HE 3a4TCHOY.

OOyvarommMcsi, He CAABIIMM 3a4€T B YCTAHOBJICHHBIE CPOKH MO YBaXXUTEIBbHON MpPHUUYUHE,
WHIMBUIYAIbHBIC CPOKHU TIPOBEACHHS 3a4eTa ONPEACISIOTCS TUpekTopoM MHCTHTYTA.

OOyyaronuecs, HMMEIOIINE aKaJIeMUYECKYI0 3aJI0JDKEHHOCTh, CHAIOT 3a4eT B CPOKH,
ompejensseMbie YHUBepcuTeToM. MHpopMaIus o JIMKBUIANHH 33J0JDKCHHOCTH OTMEUYaeTcsl B
HK3aMEHAIIMOHHOM JIHCTE.

JlomyckaeTrcst ¢ paspenieHus nupekropa MHCTUTyTa W MOCpOYHAs chada 3adeTa C 3almchio
PE3yNbTAaTOB B 9K3aMEHAI[MOHHBIH JIUCT.
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I/IHBaJII/I,Z[bI " JMla C OrpaHMYCHHBIMHU BO3MOXHOCTAMHU 3OO0POBBA MOTYT CHaBaThb 3a4YCThHI B

CpPOKH, YCTaHOBJICHHBIC MHIAWBHUAYAJIbHBIM y‘le6HI>IM IIJIAaHOM. I/IHBaJ'H/II[BI " JInga ¢ OrpaHHU4YC€HHBIMHA
BO3MOXHOCTAMU 3J0POBbA, UMCIOIIHUEC HAPYHICHHA OIMOPHO-ABUIATCIBHOI'O alriapara, JOIMYyCKaroTCA
Ha aTTECTallMOHHBIC UCIIBITAHUA B COITPOBOXACHNU ACCUCTCHTOB-COIIPOBOXKIAOIINUX.

[Ipouienypa mpoBeAeHUST NPOMEKYTOYHOM arTecTaluu JUisi OCOOBIX CIy4aeB H3JIOKEHa B

«[TonoxeHNH O TEKyIIeM KOHTPOJIC YCIEBAEMOCTH M MPOMEKYTOYHOM aTTecTaluy 00yJaronuxcs 1o
OIIOIl GakanaBpuara, crnenuanutera W Maructpatype» PI'BOY BO HOxHo-Ypansckuii ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

No OLeHOYHbBIE CpPEICTBA Kon n nanmenoBanue
TunoBble KOHTPOJbHBIE 3aJaHuss W (WJIU) UHBIE MaTepHalbl, UHAMKATOpa
HEOOXOAUMBIE JIJIsl OLEHKH 3HAHUW, YMEHUMN, HABBIKOB U (MJIM) OIBITA KOMITETEHIIUH
NESITEIbHOCTH, XapaKTepPU3YIOIINX c(OpMUPOBAHHOCTD
KOMIIETEHIIMI B POIECCE OCBOCHUS TUCIIUTUIMHBI

1. 1. OcHOBHBIC 3aKOHBI XHMHUHU. N/I-1.0I1K-1
2. DKBUBAJICHT 3JIEMEHTOB. 3aKOH YKBUBAJICHTOB. Hcnonb3yer
3. DKBUBAJICHTHI MPOCTHIX U CIOXHBIX BEIIECTB. OCHOBHBIE 3aKOHBI
4. CoBpeMeHHasi TEOpUs CTPOCHHS aToOMa. €CTECTBEHHOHAYYHBIX
5. Tlopsaok coctaBieHus 3eKTPOHHBIX (popmyi. [Ipumepsr. JTUCIUILIAH 151
6. Pacnpenenenue 3€KTPOHOB IO SHEPTETUUECKUM STUCHKaM. penIeHus
7.

OHeprus MOHU3aLUU U JIEKTPOOTPULATENbHOCTD. MI3MEeHEHE uX
B nepuoanueckon cucreme [I. 1. Menneneena.

8. CKOpOCTh XMMHYECKUX PEaKIMil. 3aKOH JIEHCTBYIOLIUX MacC.

9. 3aBHCHMOCTbH CKOPOCTU PEAKLIUHU OT TEMIIEPATYPHI.

10. Xumnueckoe paBHoBecue. KoncranTa pasHoBecus. [Ipunnun Jle—
[ITarense.

11. 1-3akoH TEPMOJIWHAMHUKH.
ypaBHeHus1. 3akoH ['ecca.

12. 2—3akoH TtepmoauHamMuku. OHeprus [u06ca. Hampasnenue
MPOTEKAaHHUS ITPOLIECCOB.

13. XapakTepucTuka MOJISPHON U HENOJSIPHOM KOBAJIECHTHOMN CBA3H.
IIpuBectn mpuMepsL.

14. JlonopHo-akuentopHas cBsa3b. [Ipumepsl.

15. Bonopoanas cBsi3b. [Ipumepsr.

16. Monnas cBa3b. [Ipumepsl.

17. CriocoObl BEIpaKEHHS KOHIIEHTPAIIUH PACTBOPOB.

18. PactBopsl HeanekrponautoB. Juddysus. Ocmoc. 3akoH Bant—
Todda.

19. [laBnenue napa HaJ pactBopamu. 3akoH Payins (1).

20. W3MeHeHue TemmepaTypbl KUIEHHS M 3aMep3aHHsl pacTBOPOB.
3akon Payns (2).

21. PactBopsI 25ekTposnuToB. M30ToHNUECKH KO (ULIUEHT.

22. Teopus 3JIEKTPOIUTUUECKOM TUCCOIMALINY.

23. CtyneHyaras IUCCOLMAIUS KACIOT, OCHOBAHUM M COJIEH.

24. Crenenp guccouuanuu. @DakTopsl, BIMAIOIIME HA CTENEHb
JUCCOLIMAINY.

25. MonHoe npoussenenue Boasl. PH cpeasl. THaukaTopsl.

26. Bo3mosHBIE citydau THIpoin3a conel. [Ipumepsr.
27. OKUCIUTETBHO-BOCCTAHOBUTENbHBIE peakMu. [IpumMepsl.
28. AmdoTepHOCTb.
29. OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA 3JIEMEHTOB M UX
nonoxkerue B cucreme JI.M. MenneneeBa. OCHOBHBIC OKHUCIIUTEIIH U

OHTaNBNHS. TepMOXI/IMI/I‘IeCKI/Ie

CTaH/IApTHBIX 337134 B
COOTBETCTBUU C
HAINpaBJICHHOCTHIO
pohecCuOHATLHOM
JeSTEIbHOCTH
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BOCCTAHOBUTEIIH.

30. DnexTpoaHbIN OTeHIMAN. BOIOpOHBIHM 351€KTPOI.

31. HopmanbHble 5JEKTpOJHbIC MOTECHUHANbL. Psia HanmpskeHUid
METAJIJIOB.

32. N'anpBaHnu4eckuii anemeHT. [Ipumepsl.

33. DJIC ransBannueckoro aieMenta. @opmyia HepHera.

34. DeKTpoIn3 pacTBOPOB U paciuiaBoB. 3aKoH Dapajes.

35. Ilpoueccel, mpoTEKAOUIUE IPH IEKTPOJIU3E C PACTBOPUMBIM
aHostoM. O6yacTu NpUMEHEHUS AIIEKTPOIIU3a.

36. AKKyMyasTOpBL. THIIBI aKKYMYJIATOPOB.

37. Ilpomecchl, MPOTEKAIOUINE NPU PA3PAIKE U 3apsSAKe CBUHIIOBOIO
AKKyMYJIATODA.

38. OO0u1e XuMUYECKHe CBONCTBA METAJLIOB.

39. BzauMozelicTBUE METAJJIOB € KUCIOTaMHU.

40. A3otHas kuciiora. OCOOEHHOCTH B3aUMOIENCTBUSA C METAJUIAMU.
41. Metoapl nony4eHusi MeTauIoB U3 pya. [Ipumepsl coBpeMEHHBIX
CI0CcO0O0B TMOJIYYEHHUST METAIIJIOB.

42. KommnekcHele coenunenus. [Ipumepsl. BHemHsAs 1 BHyTpeHHSIS
cheprl. KommekcooOpaszoBarenb. 3apsii KOMIUIEKCHOTO HOHA.
Koopaunammonnoe yucino. Jiuranmsi.

43. Ionumepbl. PU3KKO - MEXaHUUYECKUE CBOMCTBA noaumMepoB. Tpu
COCTOSTHUSI: CTEKJI000pa3HOoe, BEICOKOAIACTUYHOE, BA3KO—TEKy4ee.
44. Tonmumepsl. [Ipupoausie u cuHteTnueckue nonumepsl. CocTas
nonuMepoB. 3BeHo. Llens. Crenens nonumepusaruu. [Ipumepsr.

45. Ilnactmaccel. CocraB, IOJy4y€HHE, CBOWMCTBA M IPUMEHEHUE.
[Tpumepsr.

46. ITomumepsl. CriocoObI TOTYYEHUS TTIOJTUMEPOB.

47. Bunpel kayuykoB. IIpumepsl, cBoiicTBa, TPUMEHEHHUE.

48. Tlonwstunen. IlomuxnopBunuin. Ilomyuenue, cBoiictBa U
IIPUMEHEHHE.

49. IMonmutetpadToparTunen. [lonyyenue, CBOMCTBA U TPUMEHEHUE.
50. CuHTeTHuYecKHE BOJOKHA, KiaccuUKalus, oOle CBOICTBa,
MOJIyuYeHUe, IPUMEHEHHE.

51. Koppo3usa wmertanmnoB. MexaHW3M KOPPO3MOHHBIX ITPOLIECCOB.
IIpumepsl.

52. AtmocdepHas koppo3usi.

53. Metop! 3alIUTHI METAJUIOB OT KOPPO3HUHU.

54. KoppO3WOHHBIE MPOLECCHl, NPOTEKAIOLIME IPU HAPYIICHUH
METAITMYECKUX MOKPBITHH.

[IIkasa 1 KpUTEPUH OLIEHUBAHUS OTBETa 00YYaIOUIerocs MpeACTaBIeHbl B TAOJIHULIE.

Ixana

Kpurepun onenuBanuns

OI_ICHKa GauYTCHO»

3HaHWE  NPOTPpaMMHOrO  MaTepuajga,  yCBOEHHE  OCHOBHOM M
JOTIOJIHUTEIbHOW ~ JIUTEpaTypbl,  PEKOMEHJIOBAaHHOW  IMPOrpaMMOi
JTUCIUIUIMHBI, MPaBWIbHOE pEIIeHHe WHXKXEHEPHOW 3a/ladM (IOoIMyCcKaeTcs
HaJIMYME MaJO3HAUUTENbHBIX OIIMOOK WM HEJOCTaTOYHO IOJIHOE
PacKpbITHE COJEp’KaHUE BOMPOCA MM MOTPEIIHOCTh HENPUHIIMITHAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OI_IeHKa «HEC 3a4YTCHO»

Hp06eJ'ILI B 3HaHUAX OCHOBHOTI'O IporpaMMHOTO Marcpuajia,
MPUHIUITHAIIBHBIC OIIMOKHU IIprU OTBCTC HA BOIIPOCHI.
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JUCT PETUCTPAIIMA U3MEHEHUM

Howmep
U3MCHC-HU

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBaH-HBIX

OcHoBaHue I
BHECEHUSA
U3MEHEHUN

IMoamnuce

Pacmmdporka moamucu

JlaTa BHECceHUs
NU3MCHCHUSA




