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Jlucr perucrpannu M3MEHEHUM
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1. [lmanupyemblie pe3yabTaTbl 00y4eHHUS M0 AUCHHUILUIUHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII

1.1. Hean u 3a7a4m TUCHHUILIAHBI

BbakanaBp mo nanpasienuto noarotoBku 20.03.01 Texnocdepnas 6e30macHOCTh JODKEH OBITh
MOJITOTOBJICH K PEIICHHUIO 3a/1a4 MPO(ECCHOHAIBHON JCATEIBHOCTU CICAYIONIMX THUIIOB. MPOEKTHO-
KOHCTPYKTOPCKOM.

Heas qucnumiuHbl — cHOpMUPOBATH y CTYACHTOB CHCTEMY (YHJAAMEHTAIBHBIX 3HAHUH IO
XUMHH, HEOOXOTUMBIX ISl MOCIEAYIOIIeH MOJATOTOBKHA OakaiaBpa, CrocoOHOTO K 3(QexkTuBHOMY
PCIICHUIO MPAKTHYECKUX 33a4 CEIbCKOXO3SIMCTBEHHOTO IMPOM3BOJICTBA, a TAKXKE CIIOCOOCTBYIOIINX
JambHeHIIeMy pa3BUTHIO JINYHOCTH.

3agaun QTUCHMIJIMHBI:

— M3Y4YUTb OCHOBHBIC XHMHYECKHE SBJICHUS, OBIAACTh (PyHIaMEHTAJIHHBIMH TOHITHIMHU,
3aKOHAMH U TEOPUSMH KIIACCHUECKON U COBPEMEHHOW XHMUH;

— cpopMHpOBaTH OCHOBBI HAYYHOT'O MHUPOBO33PEHUS K COBPEMEHHOTO XUMHUECKOTO MBIIIUICHUS;
O3HAKOMHUTBCS C HAYYHOH ammapaTypodl M METOJaMH XHMHUYECKOTO HCCJICIOBaHUs, MPUOOPECTH
HaBBIKH [TPOBEACHUS XUMHYECKOTO IKCIIEPUMEHTA;

— HAYYUTHCS BBIACIATH XUMHUYECKOE COJIEpXKAHHE B MPOPECCHOHAIBHBIX 3a/avyax Oymymie
JeSTeTbHOCTH;

— OBJIAJICTh METOJJAMH PELICHHS TPOPECCHOHATIBHBIX 33/1a4.

1.2. InanupyemMsble pe3yJbTaThl 00yUeHHs M0 JUCHUILIHHE (I0KA3aTeH
chopMUPOBAHHOCTH KOMIIETEHIIMA)

VYK-1. CrocobeH OCymIecTBIATh MOUCK, KPUTUYECKUH aHAIW3 M CHHTE3 MH(OpMAINH, NMPHUMEHSTH
CHCTEMHBIN TTOIXOJ ISl pEILICHUS TIOCTAaBICHHBIX 33134

Kon n HaumeHnoBanue
HHmkaTopa ®opmupyemsie 3YH
JOCTH>KEHUS
KOMITETEHITHH
3HaHus | OOy4aromuiics T0KEeH 3HaTh: OCHOBHBIE 3aKOHBI XUMUH,
SIBIICHHS U TIPOIIECCHI, HA KOTOPBIX OCHOBAHBI IPHHIINTIBI
VK-1.1 JeicTBUsL 00BEKTOB MPO(ECCHOHATBHOM NEATETbHOCTH U
AHanuzupyer 3anady, KOTOPBIE UCIIONB3YIOTCS JJISl PEIICHUS] HH)KEHEPHBIX 3a/1ad -
BBIZICIISIS €€ 0a30BbIC (1.0.17 -3.1)
COCTaBJIAIOLINE, ymenust | OOyyarommiics JOJDKEH yMETh: MCIIOJIb30BaTh OCHOBHBIE
paccMaTpuBaeT U XMMUYECKHE 3aKOHBI U MOHATHUS B IPO(ECCHOHANBHOM
npeaaraet NeSITeTTHHOCTH U JIJISl pEIICHUS] HHKSHEPHBIX 3a7ad -
BO3MOXKHBIE (1.0.17-VY.1)
BapHUaHThI PEIICHUS | HaBBIKK | OOyUYaIONIMIACS JOJDKEH BIIA/IETh: HABBIKAMH OTIHCAHUS
IOCTAaBICHHOM OCHOBHBIX XMMHUYECKHX 3aKOHOB, SIBICHHU U MPOLIECCOB, HA
3a/1a4y, OLICHUBAA X KOTOPBIX OCHOBAHBI IPUHITUIIBI IEHCTBUSI OOHEKTOB
NOCTOUHCTBA U npodeccHoHaIbHON AEATEIPHOCTU U KOTOPBIE UCHONb3YIOTCS
HEJIOCTATKH JUTSL pellieHus MHKeHepHbIX 3a1ad - (b1.0.11-H.1)
YK-1.2 3HaHus | OOy4aromuiics TOHKEH 3HaTh: XUMHUYECKYIO TPUPOY
Omnpenenser, BEIL[ECTB, CBOMCTBA BEIIECTB C AKIEHTUPOBAHUEM POJIU
UHTEPIPETUPYET U XMMHUYECKHX cBOMCTB 1 3ak0HOB (51.0.17 -3.2)




pamKXupyer
nHpopmaruio,
TpedyeMyto Jist
pelieHus
[MOCTABJIEHHOM
3a]a4u;
OCYIIIECTBIISIET TIOUCK
nHpopmanuu mo
pa3IMYHBIM TUIIAM

yMEHUS

OOyuaronuiics J0JDKEH yMETh: (POPMUPOBATh MPEACTABICHHUE
0 XMMHUYECKOW MPUPO/JIE BEIIECTB, CBOMCTBAX BEILIECTB C
AKIEHTUPOBAHUEM POJIH XMMUYECKHX CBOMCTB U 3aKOHOB, a
TaKKe MCIIOJIb30BaTh MOJIYYECHHBIX 3HAHUH MTPH
(bopMHPOBaHUN KOMITJIEKCA TPUPOJOOXPAHHBIX MEPOIIPUATUI
(61.0.17-Y.2)

HaBBbIKH

OOyJaronuiics TOJKESH BIIAJICTh: HABBIKAMH OTIICAHUS
XUMHUYECKON MPUPOJIbI BEIIECTB, CBOWCTBB BELIECTB C
AKIICHTUPOBAHUEM POJIM XUMUYECKUX CBOMCTB U 3aKOHOB, a

3arpocoB TaKXe UCIOJIb30BATh TOJIYYCHHBIX 3HAHUN TIPU
(bopMHpPOBaHUN KOMITJIEKCA TPUPOJOOXPAHHBIX MEPOIIPUATUI
(b1.0.11-H.2)
YK-1.3 OOyuaronuiics JODKEH 3HaTh: METOAMKH MTOUCKa, cOopa
ITpu oOpaboTke 00paboTku nH(OpPMAIUH; aKTyaTIbHbIC POCCUICKHE U
uHpOpMau 3apyOeXHbIe HICTOYHUKHU UH(OpMAIK B cepe
orTinyaet (aKThl OT npoeCCUOHATILHOMN JIEATEILHOCTH; METOJT CHCTEMHOT'O
MHEHH, anamm3a (b1.0.17-3.3).
UHTEpHpeTaIui,

OLICHOK, (hopMupyer
COOCTBEHHbIC MHCHHUS
" CYXJCHUA,
apryMeHTHPYET CBOH
BbIBOJbI U TOUKY
3peHHs

OO0yyaromuiicst JOJKEH YMETh: IPUMEHATh METOJUKH IIOKCKa,
cbopa u 06paboTku HH(GOPMAIIUHU; OCYILIECTBIATh
KPUTHUYECKUH aHaIU3 U CUHTE3 HH(OpMaLUH, TOJTYyYECHHON U3
pa3HbIX UCTOYHUKOB; MPUMEHSATh CUCTEMHBII MOAXO0/ JUIS
pemenus noctaBieHHbIx 3a1a4 (b1.0.17-Y.3).

OOyuaromuiicst TOJKEH BJIAJIETh: METOAAMHU [TOMCKa, cOopa U
00paboTKH, KPUTHYECKOTO aHaJIM3a U CHHTE3a NH(opmanuy;
METOAMKON CHCTEMHOTO TIOAX0/1a JUISl PEIICHHS
noctaBneHHbIX 3a7a4 (b1.0.11-H.3).

Huctunnuua «XuUMHUS» OTHOCHTCS K 00s3aTelbHOW YacTh OCHOBHOM MpodeccHoHaNbHOM

2. Mecto nucunmimabl B ctpykrype OITIOII

o0Opa3oBaTenbHOM MporpaMMbl OakajiaBpuaTa.

O6beM nucuuIUIMHbL cocTaBisgeT 3 3aderHble enuHuubl (3ET), 108 akagemuueckux 4acos,

(manee yacos).

3. O0bémM AuCHMIVINHBI U BUJbI Y4eOHOH padoThl

Z[I/ICI_[I/IHJ'II/IHEI HU3Yy4acTcCH:

- ouHas Gopma oOyueHus B 1 cemectpe;

- 3ao4Has Gpopma oOyueHus Ha 1 Kypce.

3.1. Pacnpenesnenne o0beMa AMCUMIIMHBI IO BHAAM Y4eOHOI padoThl

KoanuectBo yacos

Bt y1eOHoft pabotsi Ounas gopma 3aouHas popma
0o0y4deHus oOyueHus
KonraktHas pabora (Bcero), 48 14
B TOM YK CJI€e MPAKTHYECKAas MOAr0TOBKAa*
Jlexmmm (JI) 32 4




[Ipaktuueckue 3austus (113)

Jlaboparopusie 3ansaTus (JI3) 16 10
CamocrosiTesibHast padora odyuarummuxcs (CP) 60 92
Kontpoas - 4
Hroro 108 108
3.2. Pacnpenesnienne yueOHOro BpeMeHH 10 pa3ieiaM U TeMam
Ounasn ¢opma o0yueHus
B ToM gmcne =
No Bcero 2
HaunmenoBanue pazziena u TeMbI KonraktHas pabora e
/1 4acoB CP z
JI J3 | II3 Z
1 2 3 4 5 6 7 8
Paznen 1. OCHOBBI CTpOEHHS BEIIECTBA
1.1. | BBenenne. OCHOBHBIE 3aKOHBI XUMHUH. 6 2 2 - 2 X
1.2. | Xumus u nepuoandeckas cucreMma 14 4 2 - 8 X
aneMeHToB. CTpOeHHE aTOMOB. XUMHUYECKas
CBSI3b.
Pa3nen 2. B3zauMoaelcTBUS BEIIECTB
2.1. | Xumunueckas tepmoarHamMuka. OCHOBHBIC 22 8 2 - 12 X
3aKOHBI TEPMOJIMHAMUKH. XUMHICCKas
KHHETHKA. XUMUYECKOE PaBHOBECHE.
Paznen 3 PacTBopbl.
3.1. | XuMH4YecKre CUCTEMBI: PacTBOPHI, 18 4 2 - 12 X
aucrepcHbie cucTeMbl. OCHOBBI XUMUYECKOTO
aHaJIN3a BOJHBIX PACTBOPOB.
Paznen 4. DnekTpoXUMHUYECKUE TPOIIECCHI.
4.1. | DNeKTpOXUMHUYECKUE CUCTEMBI: KUCIIOTHO- 22 6 4 - 12 X
OCHOBHBIE U OKHCIIMTEILHO-
BOCCTAHOBHUTEJILHBIE CBOMCTBA BEIIECTBA.
lanbpBannYeckue dIeMeHTh. XUMHYECKHE
HMCTOYHHUKHU TOKA. DIEKTPOJIU3 COCTUHEHUM.
Koppo3us MeTainoB u 3amuTa OT KOPPO3HH.
4.2 | PeaknnonHast cnocOOHOCTH BEIECTB. 16 6 2 - 8 X
XnMHYecKre CBOMCTBA METAIIJIOB.
Pa3znen 5. DnemMeHTHI OpraHn4ecKol XUMHUH
5.1. | DneMeHThl OpraHMYECcKON XUMHUH, TTOJTUMEPHI, 8 2 2 - 4 X
OJIUTOMEPBHL.
KonTpoms - X X X X X
Hroro 108 32 | 16 | - | 60 -




3aounas popma o0OyueHust

B toMm gmcne
Ne Beero | KownrakThas paGora 2
HanmMeHnoBanwue paznenoB U TeM 3
n/m 4acoB =
JI JI3 I13 CP z
>
Pazgen 1. OCHOBBI CTpOEHHS BEIIECTBA
1.1. | Bsenenne. OcHOBHBIE 3aKOHBI XUMUH. 4 - - - 4 X
1.2. | XumMus u nepuoanyecKas cuctema 8 - 2 - 6 X
anemMeHToB. CTpoeHHE aTOMOB. XUMHUYECKas
CBSI3b.
Pazgnen 2. B3auMoelicTBUS BELIECTB
2.1. | Xumnueckast TepMoanHamMuka. OCHOBHBIC 13 1 2 - 10 X
3aKOHBI TEPMOJIMHAMUKH. XHMHYECKAs
KUHETHKA. XMMUYECKOE PABHOBECHE.
Paznen 3 PactBopsbl
3.1. | XuMHUECKHE CUCTEMBI: paCTBOPEI, 13 1 2 - 10 X
nucrepcHbie cucTeMbl. OCHOBBI XUMHYECKOTO
aHaJIN3a BOJHBIX PACTBOPOB.
Paznen 4. D1eKTpOXUMHUUYECKHE TTPOIECCHI
4.1. | DAEeKTpOXMMHUYECKHUE CUCTEMbI: KUCIOTHO- 15 1 2 - 12 X
OCHOBHBIE U OKUCIIUTEIBLHO-
BOCCTAHOBHUTEJLHBIE CBOMCTBA BEILIECTBA.
lanbpBannYeckue dIeMeHTE. XUMHYECKHE
HMCTOYHHUKHU TOKA. DJIEKTPOJIU3 COCTUHEHUM.
Kopposus MeTannos u 3amuTa OT KOPPO3HH.
4.2. | PeaknuonHast cmocOOHOCTH BEIIECTB. 15 1 2 - 12 X
XHUMHYECKHE CBOMCTBA METAIIJIOB.
KonTpo:s 4 X X X X 4
Hroro 108 4 10 90 | 4

4. CprKTypa H CoAECpKaHuE€ NUCHUIIJIMHBI, BKIIIOYAIIIEC MPAKTUYICCKYIO TOATOTOBKY

[IpakTHyeckas MOATOTOBKAa NpU pealn3allid y4eOHBIX MpPEIMETOB, KYypCOB, IUCHUIUIMH
(Momyneit) opraHu3yercst yTeM MPOBEACHUS MPAKTUYECKUX 3aHATHH, MPaKTUKYMOB, JJAOOPAaTOPHBIX
paboT M MHBIX aHAJOTMYHBIX BHUJOB Y4YeOHOH JAESITEeNbHOCTH, NPEIyCMaTPUBAIOMIMX Y4acTHE
o0yJaroImuxcss B  BBIIOJHEHHH OTAEIbHBIX DJIEMEHTOB paboT, CBA3aHHBIX C Oyaymie
Ipo(eCCHOHATILHOMN 1EATENbHOCTBIO.

[TpakTHyeckasi MOArOTOBKA MOXET BKJIIOYATh B c€0Sl OTJENbHbBIE 3aHATHUS JIEKIIMOHHOTO THIIA,
KOTOpBbIE TpeAyCMaTpHBAIOT TMepenady ydeOHoM uHopManuu oOydaromumcs, HeoOXOIUMOMN At
MOCJIEAYIOLIETO BHIMOIHEHHSI paboT, CBSI3aHHBIX ¢ Oyayiiel mpodecCHOHaIbHOU AesTeNbHOCTbIO.




4.1. Conep:xaHue TUCHHUILTHHBI
BBenenne
XuMus Kak 4yacTh ecrecTBo3HaHus. [Ipeamer xumuu. BeniectBo. Buibl XUMHYECKUX peaKIIUK.
CBsA3b XUMUU C APYTHMU HayKamMHu. 3HAYCHHE XUMHUU B (JOPMUPOBAHUU MBIIUICHUS, B U3Y4YCHUU
MIPUPOJIBI ¥ PA3BUTUU TEXHUKU. XUMUS U TTPOOJIEMBI SKOJIOTHUH.

OCHOBBI CTPOEHHUS BellecTBA

DJEKTPOHHOE CTPOCHUE aToMa M CHUCTeMaTUKa XHMHYECKHUX 23jeMeHTOB. KBaHTOBO-
MexaHunueckass mogenpb aroma. [Ipunuun [Maynu n npaBuno Xynaa. CTpoeHHEe MHOT03JIEKTPOHHBIX
atoMmoB. Ilepuonuueckas cucrema [[.MI. MenaeneeBa M H3MEHEHUE CBOMCTB JJEMEHTOB M HX
coeMHEHUH. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB. XHUMHYECKass CBS3b.
OCHOBHBIE THUIIBI U XapaKTEPUCTUKH CBsi3U. KOBasleHTHAst U MOHHAs CBS3U. MeTO/1 BaJICHTHBIX CBSI3EH.
I'mbpunuzamus. I[lonsTne o0 MeToAe MOJEKYJSApHBIX opoOutaneii. CTpoeHHe W CBOMCTBa
npoctermux MoJiekyn. Tumbl B3aumojencTBust moliekyn. KomruiekcHbie coenunHenus. OCHOBHBIE
BU/JIbl B3aUMOJIEHCTBUS MOJIEKYJ. CUJIBI MEKMOJIEKYJISIPHOTO B3auMoieicTBUsA. BonopoiHas cBA3b.
JIOHOpHO-aKLIENTOPHOE B3aUMOJAECHCTBUE MOJEeKys. KoMiuiekcHble coenuHeHus. KomIuiekcs,
KOMILIEKCOOOpa3oBaTenu. JUTaH[Abl, 3apsi]l MU KOOPAWHALMOHHOE YHCIO KOMIUIEKCOB. THIIBI
KOMIUIEKCHBIX coeluHeHU. [IoHsITHE O TeopusaX KOMIUIEKCHBIX COCIWHEHHMI. XUMHS BEILIECTBA B
KOHJICHCUPOBAHHOM COCTOSIHUU. ATperaTHO€ COCTOSIHUE BeELIEeCTBA. XHMHUYECKOE CTpPOECHUE
TBepaoro Tena. AmMopdHoe cocrosiHMEe BemiectBa. Kpucramiel. KpucTamndeckue pemeTKH.
XuMmuueckas CBsI3b B TBEpAbIX Tejlax. Meraminyeckas CBsi3b M METaJUIbl. XHMMHYECKas CBA3b B
MOJYNPOBOJHUKAX W JUAIEKTpuKax. PeanmbHble kpuctawwibl. IIpocroe BemectBo. M3omepus u
AJUIOTPOIIHUS.

B3anmoneiicTBus BeniecTn

DJeMeHThl XUMUYECKON TepMOIUHAMUKH. DHepreTndeckue 3(PpQexTsl XUMHUUECKUX PEaKIni.
BuyTpeHHsA »Heprus u dHTaubnud. Tepmoxumusa. TepMOXMMHUYECKHE 3aKOHbBI WM YpaBHEHUS.
OHTanbnusi 00pa3oBaHUsl XHUMHUYECKUX coeluHeHud. CTaHIapTHOE COCTOSHHME. OHTPONUS U €€
M3MEHEHHE MPU XUMHUYECKUX Mpoleccax. DHeprus ['mub0ca u sueprus ['enpMronbia U ux U3MEHEHUs
P XUMHUYECKUX Ipoleccax. YCIOBUS CaMOINPOU3BOJIBHOIO MNPOTEKaHUS XMMHMUYECKHUX PpPEaKIMi.
VYcnoBust Xxumuueckoro pasHosecusi. OOpaTuMble U He0OpaTUMbIE peakKuu. XUMUYECKUNA MOTEHIHAI.
AKTHUBHOCTb ¥ KO3()PUIIMEHT aKTUBHOCTH.
Xumnueckoe U (a3zoBoe paBHOBecHs. 3aKoH JeiicTBusi Macc. KoHcTaHTa paBHOBecHs U €€ CBS3b C
tepmoguHamuueckumMu  QyHkuusimu.  [lpunnun  Jle-lllarense. Xwumuueckoe paBHOBecHE B
rereporeHHslx cuctemax. @azoBoe paBHoBecue. I[IpaBuino ¢a3. PacnpeneneHue BemecTB B
reTeporeHHbpIX cucremax. I[loBepxHocTHbie siBiaeHUs. CopOums. AACOpOIMOHHOE paBHOBECHE.
I'ereporennsle AUCIIEPCHBIE CUCTEMBI.
Xumunyeckass KuHeTHKa. CKOPOCTh TOMOT€HHBIX XHUMHUYECKUX peakuuid. OCHOBHOE XUMHUYECKOE
ypaBHEHHE. 3aBUCUMOCTb CKOPOCTH XMMHYECKHX PEAKIMI OT TeMIepaTypbl. DHEPrusi aKkTUBALUU.
I'omorennsiii katanus. LlenHeie peakuuu. OU3MYECKHE METOIBl YCKOPEHUS XUMHUYECKHUX PEAKIIH.
Konebarenbuble peakiuu. CKOPOCTh T€TEPOTeHHBIX XMMUYECKHX peakluil. ['ereporeHHbIit KaTamms.

PacTBOpbI.

Omnpenenenne M kiaccuuKalus pacTBOPOB. PacTBOpPBI HEINEKTPOIUTOB U BJIEKTPOIHUTOB.
Boanbie pacTBOpbI  3JEKTPOIMUTOB. ACCOLMHPOBAHHBIE W HEACCOLMHPOBAHHBIE SJIEKTPOJIUTHI.
CBoiicTBa PACTBOPOB AaACCOIMUPOBAHHBIX DIIEKTPOIUTOB. AKTUBHOCTh. OCOOEHHOCTH BOJIBI Kak
pacTBOpUTEIN. DIEKTPOIUTHYECKasE AUCCOLMAIM BoAbl. BomoponHbiii nokasarens cpenbl. oHHBIE
peakuuu B pacTBopax. Jluccounuamusi KOMIUIEKCHBIX COEAUHEHH. Teopusi KHUCIOT U OCHOBAHUM.
KoHCTaHTBI KUCTTOTHOCTH U OCHOBHOCTH.

Konnounneie cucremsl. JlucnepcHOCTh U AUCTIEpCHBIE cUCTeMbl. Kitaccudukanus KoJIouIHbIX
cucteM. 305 U renu. Munesmsl 1 ux crpoenue. [lonydeHne KoIIouIHbIX pacTBOPOB. Y CTOMYMBOCTh



KOJUIOMJHBIX CHUCTEM, ONITHYECKUE M IEKTPUYECKUE CBOMCTBA. METOXBI MONYYECHHS U pa3pyLICHUsS
KOJUIOMAHBIX cucteM. Kotonasl B mpupoaHbIX cucteMax. PacTBopbl moauMMepos.

JIEKTPOXMMHYECKHE IIPOLECCHI.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. Onpenenenue 51 KJaccu(puKanus
NMEKTPOXUMHYECKUX TIporeccoB. 3akoHbl Papanes. TepmoauHamuka 3IEKTPOAHBIX IIPOLECCOB.
[Tonatue 00 5>NMEKTPOAHBIX MOTeHIManax. lampBanumdeckue snemeHThl. JDJIC u ee u3MepeHue.
CrangapTHbIi BOIOPOAHBIM 3JIEKTPOJ M BOAOPOJHAs IIKajJa MOTEHUUAIOB. YpaBHeHHe HepHcra.
[loTeHuManel METAIMYECKUX, Ta30BbIX U  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  3JIEKTPOJOB.
HoHceneKkTuBHbIE 3JEKTPOAbl U CeHCOpbl. MemOpanbl M MeMOpaHHbIH noTeHuuan. Kuneruka
ANEKTPOAHBIX IPOLECCOB. DJIEKTPOXUMHUYECKAs] M KOHLEHTPALMOHHAs MOJSpU3aLus. DJIEKTPOIH3.
ITocenoBarenbHOCTh MIEKTPOAHBIX MPOLECCOB. BRIX0A 1O TOKY. DJIEKTPOJIN3 C HEPACTBOPUMBIMU U
PacTBOPUMBIMU aHOJIAMHU.

Koppo3us n 3amura MeTaioB U CIu1aBoB. OCHOBHBIE BBl KOPPO3HH. XUMUYECKasi KOPPO3US.
DnekTpoxummuieckas koppo3us. Kopposus noa aerictBueM OMy>KJAIOMIUX TOKOB. METOIbI 3allIUTHI OT
KOPpPO3UU: JIETMPOBAHUE, DJIEKTPOXMMHUYECKAs 3allUTa, 3allUTHBIC NOKPHITHS. M3MeHeHue CBONCTB
KOPpO3HOHHOM cpeibl. MTHruOuTOpHl KOPPO3HUH.

ONEKTPOXUMHYECKHE CUCTEMBI. XUMHYECKME MCTOYHHUKM TOKa. OJIEKTPOXMMHYECKHE
SHEPrOYCTAHOBKH. OJIEKTPOXHUMHUYECKHE NpeoOpa3oBaTesid, KOHACHCATOPHL. JIEKTPOXUMHUYECKAsS
00paboTKa METaIOB. DICKTPOXUMUYECKUE TTOKPBITHSL.

PeaknmoHnHas cnocOOHOCTH BeleCTB. XMMHUUYECKHE CBOMCTBA METAJIJIOB.
BemecTBO 1 ero yucToTra. AHAIUTUYCCKUI CUTHAT B €T0 BUIBI. XUMHYSCKass UICHTH(DUKAIIHS.
KucnoTHO-OCHOBHOE M OKHCIUTEIbHO-BOCCTAaHOBUTEIIBHOE THUTpPOBaHME. [ paBUMETpUUECKUU U
KOJIOPUMETPUUYECKUMN aHATTN3. DIEKTPOXUMUYECKUE METObI aHATTN3A.

4.2. Cogepxanue JeKIu

Ounasn gopma o0yueHus
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1 | Beenenue. OCHOBHBIC MOHATHS W 3aKOHBI XuMHH [Ipeamer xumuu. 3HadeHHE 2 +

XUMHH B HAYYHO-TEXHUYECKOM ITporpecce OCHOBHBIE MIOHATUS U 3aKOHBI XUMHH.
XuMmus U nepuojudeckas cuctema snemMeHToB. CtpoeHue atoMoB CoBpeMEHHbIE
IPEACTABICHUS. O CTPOCHUU aTOMOB DJIEMEHTa, OCHOBAHHBIE HAa HEKOTOPBIX
MIOJIOKEHUAX KBAaHTOBOM MEXAHMKH: JIBOMCTBEHHAs KOPITYCKYJISPHO-BOJIHOBAs
IIPUPOJA DJIEKTPOHA, IPUHIUI HEOIIPEACIIEHHOCTH, KBAaHTOBbIE uncia. [IpuHumn
[Taynu. [lpaBuna W MOPSIOK 3allOJIHEHUS AaTOMHBIX OpOUTanel, NpaBUIIO
KneukoBckoro, Xynaa, 3anper Ilaymm  MHOTORJIEKTPOHHBIX  aTOMOB.
B3auMOCBA3p pacHoIOKEHUsT DSJIEKTPOHOB B aTOMAaX C HMX XHUMHYECKUMU
CBOMCTBAaMH.




[lepuoanueckuii 3akKOH B CBETE CTPOEHHUS aTOMOB, NEPUOJUYECKAs CHUCTEMa
37eMeHTOB. HekoTopble XapakTepUCTUKH aTOMOB 3JIEMEHTOB: pPalyChl aTOMOB U
MOHOB,  SHEpPrusi  HMOHM3AIMH,  JHEPrus  CPOJCTBA K  DBJIEKTPOHY
ANEKTPOOTPHUIIATENILHOCTh. XHUMUYECKasi cBs3b HopmanbHoe M B0O30YXIEHHOE
coctossHEe aToMOB. OCHOBHBIE THUIIBI U XapPAKTEPUCTHUKUA XUMUYECKOM CBS3U:
METO/I BaJICHTHBIX CBA3€H, OHATHE O METOJIe MOJICKYISIPHBIX opOuTaneii. CBs3b
KOBAJICHTHAsI, JOHOPHO-AKIENTOPHAs,, MOHHAs, METaUIMuecKasi, BOJOPOJIHAS.
3aBUCHUMOCTh CBOMCTB BEIIECTB OT THUIA XUMUYECKOU CBSI3U.

XyUMHUYECKasi  TEPMOJMHAMHKA. OcHOBHbIE NOHATUSA U 3aKOHBI.
TepmonuHaMuueckass cuUCTeMa. BHYTpEHHsI JHEprus TEPMOIMHAMHYECKOU
cuctembl. TemoBoit »(dext peakuuu. IlepBoe Hayao TEPMOAMHAMUKH.
Onransnus. Tepmoxumuueckue ypaBHeHus. 3akoH Il'ecca. Bropoe Hagaino
tepmoauHamMuku. CranmaptHas dHTponus. DakTopbl (HTPONUHHBIN |
SHTAJIBIIUNHBINA),  ONPENENAIOIINE  BO3MOXHOCTh  WJIM  HEBO3MOYKHOCTb
CaMOIIPOMU3BOJILHOTO  TPOTEKaHusi mporeccoB. M300apHO-U30TepMUYECKUil
notreHuuan. HampaBieHHOCTP XMMHUYECKHUX IpoLeccoB. DHeprus I'eabmroibia
(M30XOPHO-U30TEPMHUUECKUN TOTEHIHA).

XuMuYecKasi KHHETHKA. XUMMHUUYECKOE paBHOBECHE [ 'OMOT€HHBIE U TETEPOreHHbIC
XUMHYECKUe mpoiiecchl. CKOPOCTh U MEXaHU3M peakiuu. DakTopbl, BIMUSIONINE
Ha CKOPOCTh XHMHUYECKHX peakiMil. 3aKOH JEHCTBYIOIIMX MacC, KOHCTaHTa
CKOPOCTH, KMHETUYECKHE YPaBHEHHUs, MOPSAJOK PEaKUUHU. DHEPrusl aKTUBALIUH,
npaBwio Bant-T'odda, ypaBuenme Appenmyca. Karamms. Cwmemenue
xumudeckoro pasHoBecus. [Ipunuun Jle-Illarense.

Hucniepcusie cucteMbl. PactBopsl Kiaccmukamuss AUCHEPCHBIX  CHCTEM.
['pybonucriepcHble CHUCTEMBI, HUX CBONCTBA M HCIIOJIB30BAHHE B CEIHCKOM
xo3siictBe. Komtonanele pacTBOpbl, OCOOEHHOCTH CTPOEHHUS, CBOMCTBA.
PacTtBOopbl, Kak romoreHHsle cucteMmbl. CrnocoObl BBIpaKE€HHUSI KOHIIEHTpPAILIUH
pactBopoB. Teopusi pa30aBIEHHBIX pPAacTBOPOB, HE3IEKTPOIUTOB. (Ocmoc.
Ocmotnueckoe nasneHue. JlaBneHue HacblIEHHOro mnapa. Temmeparypa
KUIIEHUS W 3aMep3aHus (KpUcTauin3anus) pacTBOpoB. 3akoHbl Bant-I'odda u
Payns 1y HERJIEKTPOIMTOB M AJIEKTPOJIUTOB, HCIIOJIB30BAHHE UX JUIA
W3TOTOBJICHUS OXJIQXK/IAIOIIUX U AHTHOOJIEIEHUTENIbHBIX CMa30K U >KHJKOCTEH.
AnTudpusbl. CunbHble W cialble >1eKTposiuThl. KoHCTaHTa M CTeneHb
nuccorainuu. M3otonnuecknit koddduiment. 3akon pazdasieHus: OcTBaibaa.
HNonHoe mnpoussBenenue Boabl. Bomoponssiid mnokasarens. ['mapomus. Ero
3HaueHUue npu UCIOJIb30BaHUHU ynoOpeHuit u SKCIUTyaTaluu
CEIbCKOXO035MCTBEHHONW TEXHUKH.

3J'I€KTpOXI/IMI/I‘~I€CKI/IC cucTteMbl. OKHCIUTEIBHO-BOCCTAHOBUTEILHBIE
MponeccChl: OIPEACICHUC, TCPpMOAWHAMUKA, HAIIPABICHHOCTb, BO3MOXHOCTbH
IMPOTCKAHUA B 3aJaHHOM HaIIPAaBJICHUU. BHGKTpO,ZIHHﬁ MOTCHIMAJI Ha IpaHUIC
T CTCpOTCHHOﬁ CUCTCMbI MCTAJUI-DJICKTPOJIUT. CTaHI[apTHBIﬁ BHCKTpOﬂHBIﬁ
MNoTeHUUall, psAaa HaIIpsKCHHUSI MCTAJJIOB, €ro 3HAa4YCHHUC. I'anpBanngeckue
9JICMCHTHI. HpI/IHI_II/IH pa6OTLI. XYUMHUYECKHEe HCTOYHMKHM TOKa. ((CYXI/IG))
SJICMCHTBI, AKKYMYJIATOPBI, TOIJIMBHBIC 3JICMCHTEI.

Koppo3uss meramnoB. 3amura OT KOppo3uu. XHMHYECKas W
NIEKTPOXUMHUYECKaAsT Koppo3us. [IpmuMHBI M MeXaHW3M D3JIEKTPOXMUMHUYECKOMN
KOppo3uu. Yiiep0O, NpudIuHsSeMbIii Kopposuei. Koppos3usi ¢ KucimopomgHoi u
BOJOPOAHOU Jenosisipusanuen. MeToas! 3aluTel OT KOppo3uu. JIakokpacoyHsle
U METAUIMYECKHE TIOKPBITUS, MPOTEKTOPHAs  3aluTa, JJIEKTPO3allIMTA.
WHrubuTopsl KOPPO3HH.
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ONEeKTpoau3 paciulaBOB U BOAHBIX PacTBOPOB  AJIEKTPOJIUTOB.
[locnenoBarenbHOCTh pa3psiia YaCTULl HA JJIEKTPOJAX IPH DIEKTPOJIHM3E B
3aBUCUMOCTM OT BEJIMYUHBI AJIEKTPOAHOro mnoreHuuana. llonspusanus npu
anektpoisnse. [lepeHanpsikenue.

Hrtoro

32

15%

3aounas popma oOyueHust

n/n

Kpatkoe conepxanue nekuui

Kom-
BO
4acoB

IpakTuyeckas
IIOJArOTOBKA

Beenenne. OcHOBHBIE NMOHATHS M 3aKOHbl XuMuu [IpenMer xumuu. 3HaueHue
XUMHH B HAYYHO-TEXHUYECKOM ITporpecce OCHOBHBIE MIOHATUS U 3aKOHBI XMMHH.
XuMmus U nepuoudeckas cucrema 3iaemMeHToB. CtpoeHue atomoB CoBpeMEHHbIE
IIPEJICTABICHUS. O CTPOCHMHM aTOMOB JJIEMEHTA, OCHOBAHHBIE HAa HEKOTOPBIX
IIOJIOXKEHUSAX KBAaHTOBOM MEXAaHMKH: JIBOMCTBEHHAs KOPIIYCKYJISIPHO-BOJIHOBAs
IIPUPOJIA PJIEKTPOHA, IPUHIIMII HEOIIPEIEICHHOCTH, KBaHTOBBIE yncia. [IpuHumn
[Taynu. [lpaBuna W MNOpPSJIOK 3alOJHEHUS AaTOMHBIX OpOUTalied, IMpaBUIIO
KneukoBckoro, Xynpa, 3anper Ilaynm  MHOrO3J€KTPOHHBIX  aTOMOB.
B3anMOCBs3b  pacHoONOKEHUs DJJIEKTPOHOB B aTOMAaX C MX XHMHYECKUMU
CBOMCTBAaMH.

[lepnonnueckuil 3aKOH B CBETE CTPOCHMS ATOMOB, NEPHOAUYECKAs CUCTEMA
371eMEeHTOB. HekoTopble XapakTepUCTUKN aTOMOB 3JIEMEHTOB: PaJNyChl aTOMOB U
WOHOB,  DJHEpPrus  WOHM3ALUM, DHEPruUs  CPOACTBA K  DIIEKTPOHY
3JIEKTPOOTPHULIATENIBHOCTh. XUMHUYecKas cBsi3b HopmanbHOe M BO30YyKIEHHOE
coctosiHue aroMoB. OCHOBHBIE THUIIBI U XapaKTEPUCTHUKU XMMHUYECKOM CBS3U:
METOJ BJICHTHBIX CBSI3€H, MOHATHE O METOJE MOJIEKYJIApHBIX opOuTaneil. CBs3b
KOBAJICHTHAs1, JOHOPHO-AKLENTOPHAsl, HWOHHAs, METAJLUINYECKas, BOJOPOIHAS.
3aBHMCHMOCTb CBOMCTB BEIECTB OT THIA XUMHUYECKON CBSI3H.

+

X¥uMHYECKass ~ TEPMOJIMHAMMKA. OcHoBHbIE ITOHSATHUSA u 3aKOHBI.
TepmoauHamuueckass cucremMa. BHYTpeHHsAs DJHeprus TepMOAMHAMUYECKOMN
cucreMbl. TeroBolt »¢dekr peakuuu. I[lepBoe Hadamo TEPMOIUHAMUKHU.
OHnranenus. Tepmoxumuueckue ypaBHEHHMs. 3akoH ['ecca. Btopoe Hauano
tepmoauHamMuku. CraHpaptHas HHTponus. DakTopbl (PHTPONUMHBIA U
DHTAJIBIUNHBIA),  ONPENENAIOIIAE  BO3MOXKHOCTb  WJIM  HEBO3MOXHOCTb
CaMOIIPOM3BOJIBHOTO  MPOTEeKaHWsl mporeccoB. M300apHo-n30TepMHUUECKU
noreHuuan. HampaBlneHHOCTh XMMHUYECKUX IpoleccoB. JHeprus I'enmpMromnsna
(M30XOPHO-U30TEPMUUYECKHUI TOTEHIINAT). XUMHUECKasi KHHETHKA. XUMUYECKOE
paBHOBecHE ['OMOTE€HHBIE U FE€TEpOTreHHblE XUMHUUYECKHE Ipouecchl. CKOpoCTh 1
MeXaHu3M peakuuu. DakTopsl, BIUAIONIME HA CKOPOCTh XUMHUYECKHX PEAKIUN.
3aKOH JEHCTBYIOIMX MAacC, KOHCTAHTa CKOPOCTH, KMHETHUYECKUE ypaBHEHUS,
NOPSAOK peakiuu. DHeprus akTtupauuu, mnpaswio Baut-I'odda, ypaBHeHue
Appennyca. Karamus. Cwmemenne xumudeckoro pasHoBecus. [Ipumnnun Jle-
[Tarense.
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3 | Hucnepcubie cuctembl. PactBopbl Kraccudukamuss AHCTIEPCHBIX CHCTEM. 1
['pyOonucriepcHble CHUCTEMBI, WX CBOICTBA M HCIOJB30BAHHE B CEIHCKOM
xo3siictBe. Komtounnele pacTBOpbl, OCOOEHHOCTH CTPOEHMs, CBOMCTBA.
PactBopbl, kak roMoreHHble cucTeMmbl. CrocoObl BbIpaXXEHHS KOHLEHTpPaLUu
pactBopoB. Teopust pa30aBICHHBIX pPAacTBOPOB, HEIMEKTPONHUTOB. (OcMoc.
Ocmotuueckoe naBneHue. JlaBneHwe HachllleHHOTo mapa. Temmepatypa
KHUIICHUS U 3aMep3aHus (KpUCTaJLTU3alus) pacTBOpoB. 3akoHbl Bant-I'odda u
Payns pans  HEdNEKTPOIUTOB U DIIEKTPOJIMTOB, HCIOJIB30BaHUE HX IS
W3TOTOBJICHHS OXJIXKIAIOMUX U aHTHOOJICEHUTEIFHBIX CMAa30K M JKUIKOCTEH.
AnTudpussl. CunbHbie W cilabble 2JIeKTpoNUThL. KOHCTaHTa W CTENeHb
nuccoranuu. M3otonnuecknii koadduiment. 3akoH pazdasienus OcTBasibaa.
HNonHoe mnpousBeneHue BoAbl. Bomopoxsbsli mnokasarens. ['mapomus. Ero
3HaYCHHE npu WCIOJIb30BAHUN ynoopenuit u JKCIUTyaTaluu
CEJIbCKOXO03MCTBEHHON TEXHHUKH.

4 DNEKTPOXUMUYECKUE CUCTEeMbl. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC 1
IpPOLIECChl: ONpeAeTeHne, TEePMOAMHAMHUKA, HAIpPaBICHHOCTb, BO3MOXHOCTb
IIPOTEKaHUsl B 3aJJaHHOM HalpaBJIEHUHU. DJEKTPOJHBIN MOTEHIMAl Ha TPaHULE
TETEPOr€HHOM CUCTEMBI METAIUI-IIEKTPONUT. CTaHAApTHBIA  3JIEKTPOJHBIN
NOTEHLMAN, psAJ HAOpsyKEHUS METaIoB, €ro 3HadeHue. [anbpBaHHueckue
sneMeHThl. [lpuHnmn pabGoTbl. XHMMHYECKHE HCTOYHHMKM ToKa. «Cyxue»
AJIEMEHTBI, aKKYMYJIATOPbI, TOIUIUBHBIE JIEMEHTHI.

Koppo3us MerajioB. 3ammra OT KOppo3uM. XHMHYECKas U
AIIEKTpPOXUMHUYECKasi Koppo3us. [IpHumMHBI M MEXaHHU3M 3JIEKTPOXUMHUYECKON
Koppo3uu. Yuiepd, mpuuuHsemblii kopposuei. Kopposus ¢ kucinoponHoit u
BOJOPOJHOU Jenoisipu3anueii. MeToabl 3alMThl OT KOppo3uu. JIakokpacodHbIe
U METAUIMYECKUE IOKPBITHS, MPOTEKTOpHAs 3allUTa, 3JIEKTPO3alluTa.
WMHruburopsl KOppo3uU. ODIJEKTPOJIM3 pacljaBOB M  BOAHBIX PAaCTBOPOB
anekTponnToB. IlocmenoBarenbHOCTh paspsia 4YacTULl Ha 3JEKTpoJax Ipu
JIEKTPOJIN3E€ B 3aBUCUMOCTH OT BEJIWYMHBI DJJIEKTPOJHOrO TMOTEHIHMAJA.
[Tonsspuzanus npu snexrponuse. [lepenanpsixkenue

Hroro 4

15%

4.3. Conep:xanue 1a00paTOPHBIX 3aHATHI

Ounas ¢popma o0yueHus

Kon-
HaumenoBanue 1ab0paTopHbBIX 3aHITHIA BO
4acoB

[IpaxkTuyeckas
M0JI'OTOBKA

Kiaccel HeOpraHM4ecKux COCTMHEHUI

OHpCIleJ'IeHI/IC OKBHUBAJICHTA MCTaJljia.

XuMH4ecKasi KHHETHKA. XUMHUYECKOE PAaBHOBECHE

DJeMEHThl KadyeCTBEHHOT'O M KOJWYECTBEHHOI'O aHajn3a. Onpez[eneHHe
KECTKOCTHU BOJBI.

1
2
3. XuMHUecKas TCPMOAWHAMHKA.
4
5

N N INININ

+| [+ [+ ]+

6 PacTBOpEI 2JIEKTPOIUTOB U HEDJIEKTPOIMTOB. PacyeTsl Mo MpUrOTOBICHHUIO
" | DJIEKTPOJINTOB U aHTU(PU30B.

N

7. OKHUCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 2

8. | DnekTpoan3 BOJHBIX PACTBOPOB COJIEH. 2

Hroro 16

25%
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4.4. Coagepxanue MPaAKTHYECKUX 3aHATUI

3aounas popma o0OyueHust

o
Ne ) Koun- § ‘%
W HaumeHoBaHue MpakTUYECKUX 3aHATUN BO = é

4acoB é e
1. | Knaccel HeopraHu4eckux coeIMHEeHUN 2 +
5 DONeMEeHThl KaueCTBEHHOT0 U KOJMYeCTBeHHOro aHanmuza. Omnpenenenue 5
YKECTKOCTU BOJIBI.
3 Konnenrpanust pactBopoB. [IpuroToBieHue 3IEKTPONUTA IS KHCIOTHOTO 5 +
aKKyMyJiaTopa. ['aJpBaHUYECKUE 3JIEMEHTHI.
4 | DeKTpoau3 BOJHBIX PACTBOPOB COJICH. 2 +
5 | Koppo3us meramioB. 3ammra 0T KOPPO3UHU. 2 +
HTtoro 10 | 25%

4.5. Buapl u cofepskaHHe CaMOCTOATeIbLHONH PaGoThI 00yYaromuxcst

4.5.1. Bunsl caMOCTOSATENBHOM paboThl 00yJaIOMIMXCs

KomnunuectBo yacoB

Bunel camocTosTenbHON paboThl 00yYarouXcs ITo ounoit ITo 3a0uHOM
dbopme dbopme
o0OyueHus o0OyueHus
[ToaroToBka K MpakTUYECKUM 3aHSTHSIM - 12
[TonroroBka k 1a00PATOPHBIM 3aHATHUSAM U K 3aIIUTE 24 28
71a00paTOPHBIX PaboOT
BolnosiHeHne KOHTPOJIbHOM pabOTHI - -
CaMOCTOATEIbHOE N3YUYEHHE OTIENBHBIX TEM U BOIIPOCOB 36 50
IToaroroBka K MpPOMEXKYTOYHOM aTTECTAUH - -
Hroro 60 90
4.5.2. ConepxaHue caMOCTOSITEIbHONW pabOoThI 00yUYaromUXCs
Kon-Bo
Ne 4acoB
wn HaumeHoBaHue TeM U BOIIPOCOB o ETp—
gopwa | dopwa
o0yueHus 00ydeHHs
1 OcCHOBHbBIE 3aKOHBI XUMHUH: COXPAaHEHUS MAaTEPUU U SHEPTHH, TOCTOSHCTBA 4 4
COCTaBa, KPaTHBIX OTHOLIEHUI, ABOTaIpo.
2 BeinmonHenue ynpakHEHHH 1O COCTaBICHHUIO DJIEKTPOHHBIX (OPMYI 4 8
HIIEMEHTOB.
3 [Mepuonuueckmii 3akon J[.M. MengeneeBa, meproauveckas CcUCTeMa 4 10
HJIEMEHTOB.
4 Pemenne pacueTHbIX 3aady Ha ONPEIEICHUE DSHTAIBIIAH, SHTPOIUH, 10 14
sHepruu I'u60ca.
5 Pemenue 3amad Ha ompeAeieHHEe CKOPOCTH XUMHUYECKUX pEaklIuid B 10 14
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3aBUCHMOCTH OT KOHIICHTpAIlMM W TeMIieparypbl. PaBHOBecue. BnmsHue
JIaBJICHUS, KOHIICHTPAIlMU ¥ TEMIIEpaTyphl Ha CMEIIEHNE XUM. pAaBHOBECHSI.

6 CriocoObl  BbIpa)KEHHS KOHIIEHTpAallMM pacTBOPOB (MaccoBas J10Jis, 8 14
MOJIApHOCTH). Pernienue 3agay Ha pacyeT KOHIEHTPalluil pacTBOPOB.

7 CocrapiieHHe CXeM TralibBAaHMYECKOro 3eMenTa, pacuer J.J].C. 10 14

8 N3yuenne XuMHYeCKMX CBOMCTB MeTalioB. CoOCTaBICHHE XHUMHYECKUX 8 14
YpaBHEHUM.

HTtoro 60 90

5. YueOHO-MeTOANYeCKOe o0ecTieyeHrne CAMOCTOATEILHOH padoThl 00y4arouXxcs 1o
AUCHMILIAHE

Y4eOHo-MeTonuueckue pa3padorku umerores B Hayunoit  6ubimoreke ®I'BOY BO HOxHo-
VYpansckuii [AY:

1. 'maponu3z conet [DnexkTpoHHBIH pecypc]| : Meroa. Yka3. s camocToATeNnbHON pabOThI
CTYICHTOB [0YHOU M 3a04HOU (dopMbl 00yueHus HampapieHuil 35.03.06 Arpoumskenepus, 13.03.02
OnexTposHepreTrka M 3iekTporexHuka, 19.03.02 IlpoaykTel HUTaHHWS U3 PACTUTEIBHOTO CBIPHS,
23.03.03 Dkcmyaranus TPaHCHIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMILJIEKCOB, CHEIHaTbHOCTU
23.05.01 Hazemnsle TpancmopTHO-TexHONOTHYeckue cpenctBa] / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Unctutyt arpounkenepun .— Yensounck: FOxuo-Ypansckuii [AY, 2019 — 18 c.
: Tabn. — C npun. — bubmuorp.: c¢. 18 (3 na3e.).— 0,3 MB.— Jloctyn W3 JOKaJIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Krnaccel HeOpraHMYeCKHX COEAMHEHUN [DNeKTpoHHBIM pecype] : merton. Ykas. s
CaMOCTOSITENTLHOW pabOThl CTYICHTOB [OYHOW W 3a04HOU (opmbl 00yueHus HampasieHuir 35.03.06
Arpounkenepus, 13.03.02 Dnexkrposnepreruka u snekTporexHuka, 19.03.02 IIpoaykTel nutanus u3
pactutenbHOro  cbipbsi, 23.03.03 Okcrulyatauus TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIMH U
KOMIUIEKCOB, cnermaibHocT 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; IOxHo-Ypansckuit 'AY, Uactutyr arpounkeHepun .— Yensounck: HOxHo-
Ypameckmii [AY, 2019 .— 29 c. : wr., Tabn .— C npwr. — bubmmorp.: ¢. 28 .— 0,3 MB .— Jlocrtyn
U3 JokanpHOM cetu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DnexTpoiau3 BOJHBIX DPACTBOPOB coJiel [DIJIEKTpOHHBIM pecypc] : Merox. Yka3. s
CaMOCTOATENILHON pabOThl CTYJIEHTOB [0OYHOM W 3a04HOM (opMbl oOyueHus HampasiaeHui 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepretuka u snekrporexHuka, 19.03.02 ITpogykrsl nutaHus u3
pactutenbHOTO  Chipbsi, 23.03.03 DOkcrulyatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIlUH |
KOMILIEKCOB, crieruanbHocTH 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE CpeAcTBal / cocT.
E. K. Barosckas ; IOxno-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpansckuit 'AY, 2019 .— 20 c. : Tabna. — C npun. — bubnuorp.: ¢. 20 — 0,2 MB .— Jloctyn u3
JoKanbHOH cetn. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKUCINUTEIbHO-BOCCTAHOBUTENBHBIE peaKIMK [DIEeKTPOHHBIN pecypc]| : meton. Yka3z. s
CaMOCTOSITENTLHOM paboThl [AJi1 OakanaBpOB OYHOW W 3a04HON (QopMbI OOyUEHHUs HaIpaBICHUN
35.03.06 Arpounxenepus, 13.03.02 DnextposHepretrika W snekrporexHuka, 19.03.02 IIpomgyxTsl
MUTAHUS U3 PACTUTENBHOTO ChIpbs, 23.03.03 DkcrmtyaTaiust TpaHCIOPTHO-TEXHOJIOTUYECKUX MAILUH U
KoMIUIeKcoB, cneruanbHocTH 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpounkenepun .— Yensounck: HOxHo-
VYpansckui T'AY, 2019 — 10 c¢. — 0,2 MB.—JlocTtyn U3 JOKaJbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmoaunamuka. Kunetnka [DneKTpoHHBIN pecype] : Meroa. Yka3z. s caMoCTOATENbHOU
paboThl CTYIEHTOB [0YHOM M 3a0uHOM (GopMbl 00yueHus HampasieHud 35.03.06 ArpouHxkeHepus,
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13.03.02 DnekTposHepreTrka u sjekTporexHuka, 19.03.02 ITpoaykTsl muTaHus U3 PaCTUTEIBLHOIO
celppsi, 23.03.03 Okcrulyatauus TpaHCIOPTHO-TEXHOJIOTMYECKMX MAalIMH U KOMIUIEKCOB,
cnenmanbHocT  23.05.01 Haszemubple TpaHCcOpTHO-TeXHONOTHYeckue cpencreal] / cocr. E. K.
barosckas ; FOxHo-Ypanbckuii 'AY, Uncturyt arponmkenepun .— YensOunck: KOxHo-Y panbckuii
Ay, 2019 — 12 c. : tabn. — bubmuorp.: ¢. 12 — 0,2 MB .— JlocTyn W3 JIOKaJbHOU CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

6. @oH1 OLIEHOYHBIX CPEACTB ISl POBeAeHHsI
NMPOMEKYTOUYHOM aTTeCTAlMHU 00y4AIOIINXCS 10 JUCHUIINHE

Jjis ycTaHOBIIEHHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywarommxcst TpedoBanusim OI'OC
BO pa3pabotan (oHJI OLIEHOYHBIX CPEACTB Ul TEKYLIEro KOHTPOJI YCIIEBA€MOCTH U IPOBEIEHUS
MPOMEKYTOUHOM arTecTanuu oOyyaromuxcs 1o gucuuiuinHe. @OHA OLUEHOYHBIX CPENCTB
npencrasicH B [Ipunoxenun.

7. OCHOBHAA M IONOJIHUTEJIbHAS y4eOHasl JTUTEePATypa, He00X0AUMAas 1JIs OCBOCHUS
JTUCIHHUIITHHBI

OcHOBHasl ¥ JOTIOJIHUTEbHAS yaeOHas uTeparypa umeercs B Hayanoii  Oubnmoreke u
ANEeKTpOHHOU nHpOopMamoHHO-00pa3oBarensHOi cpene PI'BOY BO I0xno-Ypansckuii [AY.

OcHoBHas:

1. AxmeroB, H. C. O6mas u Heopranmveckas xumus / H. C. Axmeros. - 13-e uza., crep. -
Cankr-IlerepOypr : Jlans, 2023. - 744 c. - ISBN 978-5-507-45394-8. - Tekcr : snekTpoHHbIi //
Jlanb : a1ekTpoHHO-0MOIMoTeYHas cuctema. - URL: https://e.lanbook.com/book/267359

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

3. Mumnaesckas, JI. B. OOwmas xumus. a8 HHKEHEPHO-TEXHUYECKUX HaIlpaBJICHUN
MOATOTOBKM M CHenuanbHocTel : yuyeObHoe mocobue / JI. B. Munaesckas, H. A. llleronuxuna. -
Cankt-IlerepOypr : Jlanp, 2020. - 168 c. -ISBN 978-5-8114-3837-2. - TekcT: 37eKTpOHHBIH //
Jlanb: anekTpoHHO-OMOMMoTeuHas cucrema. - URL: https://e.lanbook.com/book/126907

JdomosiHnTEIBHAS:

bopzosa, JI. JI. OcHoBbl oOmielt xumuu : ydebnoe mocodbue / JI. JI. Bopszoma, H. 1O.
Yepuukosa, B. B. Skymes. — Cankr-IlerepOypr : Jlanb, 2022. — 480 c. — ISBN 978-5-8114-

1608-0. — Texkct : amexTpoHHBIH // JlaHb : amekTpoHHO-OMONMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/211691.

Eropos, B. B. O0mas xumwus : yueOnumk s By3oB / B. B. EropoB. — 2-e¢ m3x., crep. —
Cankr-IlerepOypr: Jlawp, 2021. — 192 c. — ISBN 978-5-8114-6936-9. — Tekcr:
AIIEKTPOHHBIN /l Jlann : ANEKTPOHHO-OMOIMOTEIHAS cucTema. — URL:

https://e.lanbook.com/book/153684

8. Pecypchbl uHGOPMALIMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTH «AHTEepHET», HE0OX0AMMBbIe
JJISL OCBOCHM S AMCUUILIMHBI

1. EnnHOE OKHO JA0CTyMa K yueOHO-MeTOIMYecKuM pazpadboTkam https://roypray.pd
2. OBC «JIauw» http://e.lanbook.com/
3. YuuBepcuretckas o6udanorexka ONLINE http://biblioclub.ru

9. MeToaunuyecKkue YKazaHud AJad oﬁyqamumxca 10 OCBOCHHIO JUCHHUIIJIMHbI
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YyebHO-MeToanYecKue pa3paboTku umerores B Hayunoit  Oubiamorexe u AIIEKTPOHHON
uHpopManMoHHO-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypanbckuii [AY:

Y4eOHo-MeTonuuecKue pa3padorku umerorcs B Hayunoit  6ubimoreke ®I'bBOY BO HOxHo-
VYpansckuii [AY:

1. 'maponu3z conelt [DnexkTpoHHBIM pecypc| : Merod. Yka3. s camocTOSTeNbHOM pabOThI
CTYJICHTOB [OYHOH W 3a04HOM (opMbl oOyueHusi HampasieHuid 35.03.06 Arpounskenepus, 13.03.02
OnexTposHepreTuka U 3iekTporexHuka, 19.03.02 IlpoaykTel nUTaHHs U3 PACTUTEIBHOIO CBIPBA,
23.03.03 DOkcrutyaTauus TPAHCIOPTHO-TEXHOJOTUYECKUX MAIlMH M KOMIUIEKCOB, CIEIHAIbHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHoIorudeckue cpeacrsa] / coct. E. K. barosckas ; HOxHo-
VYpanbckuii 'AY, UactutyT arpounkenepun .— Yensounck: FOxuo-Ypansckuit 'AY, 2019 .— 18 c:
tabn. — C npun. — bubmmorp.: c¢. 18 (3 Ha3e.)— 0,3 MB.— JlocTyn W3 JOKaIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HEOpraHM4ecKHX COCAMHEHUU [DJIEKTpOHHBIA pecypc] : MeToA. yKa3. it
CaMOCTOSITEIILHOM pabOThl CTYICHTOB [OYHOW W 3a04HOM (opmbl 00ydeHus HampasieHuid 35.03.06
Arpounkenepus, 13.03.02 Dnexrposnepreruka u snekTporexHuka, 19.03.02 IIpoaykTel nutanus u3
pactutenbHOrO  Chipbsi, 23.03.03 DOkcrulyatanus TpaHCIOPTHO-TEXHOJOTHYECKUX MAIUH |
KOMILIEKCOB, cnernuaibHocTi 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOIMYECKUE CPEACTBa] / COCT.
E. K. Bbarosckas ; IOxuo-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensabunck: HOxHo-
VYpansckuii 'AY, 2019 .— 29 c. : un., Tabn .— C npun. — bubmumorp.: ¢. 28 .— 0,3 MB .— Joctyn
U3 JoKanpHOM cetu. http://n.sursau.ru:8080/localdocs/himi/10.pdf

3. DJeKTpoJin3 BOJHBIX pacTBOPOB cojiell [DNEeKTpOHHBIM pecypc] : METOoA. yKa3. s
CaMOCTOSITENILHOM paboOThl CTYIEHTOB [OYHOW M 3a0uHOM (opmbl 00yueHus HampasieHuir 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pactutenbHOro  cbipbsi, 23.03.03 DOkcrulyaTtauus TpPaHCIOPTHO-TEXHOJIOTMYECKUX MAIUH U
KOMIUIEKCOB, cnermaibHocT 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; IOxHo-Ypansckuit 'AY, Uactutyr arpounkeHepun .— Yensounck: HOxHo-
VYpansckuii ['AY, 2019 .— 20 c. : Tabn. — C npun. — bubmwmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JokanbHOM cetu. http://n.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCINTEIBHO-BOCCTAHOBUTENBHBIE PEAKIMK [DJIEKTPOHHBIN pecypc| : MeTon. Ykas. [nd
CaMOCTOSITENIbHOM paboThl [ OakanaBpoB OYHOW M 3a04HON (QopMBl 0OydeHHs HaIpaBJICHUN
35.03.06 Arpounkenepus, 13.03.02 OnexrposHepretuka u snekrporexHuka, 19.03.02 IIpogyxTsl
MUTaHUS U3 PACTUTENBHOTO ChIphs, 23.03.03 DkcrmmyaTanus TpaHCIOPTHO-TEXHOJIOTUYECKUX MAaIIUH U
KOMILIEKCOB, crieruanbHocTH 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE CpeAcTBal / coCT.
E. K. Barosckas ; IOxuo-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpansckui T'AY, 2019 .— 10 c¢. — 0,2 MB.—Jloctyn U3 JIOKQJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonnaamuka. Kunernka [DnekTpoHHBINH pecypc] : MeTroa. Yka3. Jlimsa camocTosTensHOi paboThl
CTY/IEHTOB [04YHOH U 3a04HOI hopMbl 00yuyeHus HampasieHuil 35.03.06 Arpoumnxenepus, 13.03.02
DneKkTpodHepreTuka M 31eKTpoTexHuka, 19.03.02 I[IpomykTbl NMHUTaHWS W3 PACTUTENBHOTO CHIPHS,
23.03.03 Dxcrmryarauus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIMH U KOMIUIEKCOB, CHEUHUATbHOCTH
23.05.01 Hazemubie TpancmopTHO-TexHOJornyeckue cpencta] / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Uactutyt arpontkenepun .— Yensounck: FOxuo-Ypansckuit [AY, 2019 .— 12 c.
. Tabn. — bwubmmorp.:. c¢. 12 .— 0,2 MB .—]JlocTtyn W3 JIOKQJILHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf
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10. CoBpeMeHHbIe HHPOPMALMOHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble NP OCYLeCTBICHUN
00pa30BaTeILHOIO MPOIECca MO0 JUCHUILINHE, BKJIKYAS NepedyeHb NPOrpaMMHOro obecnevyeHust
U UH(OPMAIIMOHHBIX CIPABOYHBIX CHCTEM

B Hay4noii OubinoTeke ¢ TepMUHAIBHBIX CTAHIMIA IPEIOCTABIISETCS JOCTYI K 0a3aM JaHHBIX:
- Texakcnepr (uaHpopManmonHo-cripaBoyHas cucrema ['OCToB);

- «CenbX03TeXHHKa» (ABTOMAaTHU3UPOBAHHAS CIIPABOYHAS CUCTEMA).

- MyTestXPRo 11.0.

IlepeyeHb JMIEH3MOHHOTO IPOTPAMMHOI0 00eceYeHust

MyTestXPRo 11.0

Microsoft Windows PRO 10 Russian Academic OLP 1License NolLevel Legalization
GetGenuine, Microsoft OfficeStd 2019 RUS OLP NL Acdmc

Moii Oduc CrangapTHbIHI

11. MarepuajbHO-TEXHHYECKas 0a3a, He0OXoUMast IJIsl OCYIIECTBJIEHHsI 00Pa30BaTEIbLHOI0
npoiecca mo AUCIHUILINHE

Y4yeOHble ayauTOPpMU JJsi NPOBEACHHUS 3aHATHI, MNPeIYCMOTPEHHBIX MPOIrPaMMOoii,
OCHAIlleHHbIEe 000PY/I0BAHUEM U TeXHUYECKMMU CPeACTBAMH 00y4YeHusI

1. JlaGoparopusi xumum; YdeOHass ayauTopus Ui TPOBENEHHUS 3aHATUH JEKIMOHHOTO U
CEMHUHApCKOI0 THIIOB, TIPYNIOBBIX M HHAMBHUIYAIbHBIX KOHCYJIbTAlMH, TEKYIIEro KOHTPOIS MU
poMexyTouHoi arrectaruu Ne 3085.

2. YuebHasg ayIuTOpHs Ul NPOBEAEHUS 3aHATUH JIEKIIMOHHOTO M CEMHHAPCKOIO THIA, KypCOBOIO
MPOEKTUPOBAHUSA, TPYMIOBBIX ¥ HWHIWBUAYAIBHBIX KOHCYJIBTAIlMi, TEKYIIETrO0 KOHTPOIS U
IPOMEKXYTOUHOM  aTTecTalluy;  OCHAlleHAa  MYJbTUMEIUMHBIM  KOMILJIEKCOM  (KOMIIBIOTED,
BUJICONIPOCKTOP)M KOMITBIOTEPHOM TeXHUKOH. [lomemenue s caMocTosaTebHOM paboThl Ne 423.

3. YuebHas aynuTopHs JUIsl POBENCHUS 3aHATUI CEMUHApPCKOTO THUIIA, KypCOBOTO NMPOEKTUPOBAHMUS,
TPYIIOBBIX U WHAWBHYaTbHBIX KOHCYJIbTANN, TEKYIIETO KOHTPOJIS U TIPOMEKYTOYHON aTTeCTaIliH;
OCHAIlleHa MYJIbTUMEIUMHBIM  KOMIIEKCOM (KOMIBIOTEp, BHUAEONPOEKTOP)M  KOMIBIOTEPHOMH
TexHukou. [lomemienue njst caMocTosITeNIbHON paboThl Ne 427,

4. YuebHasg ayIuTOpHs Ul NMPOBEACHUS 3aHATUH JIEKIIMOHHOTO M CEMHHAPCKOIO THIA, KypCOBOTO
MPOEKTUPOBAHUS, TPYIIOBBIX ¥ WHIWBUAYAIBHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPONS W
IPOMEKYTOUHOM  aTTeCTallid;  OCHAIleHAa  MYJIbTUMEIUMHBIM  KOMILJIEKCOM  (KOMIIBIOTED,
BuzieonpoexTop). [lomemenue s caMocTosTenbHOM padoTer Ne 322,

5. YuebHas aynuTopHs JUIsl MPOBEJCHUS 3aHATUI CEMUHAPCKOTO THUIIA, KypCOBOTO NMPOEKTHPOBAHMUS,
TPYIIIOBBIX M WHAWBHYaTbHBIX KOHCYJIbTANN, TEKYIIETO KOHTPOJIS U TIPOMEKYTOYHON aTTeCTaIlnH,
[Tomerienue u1st camocTosITeNbHOM paboThl ayn. Ne 149.

IlepeyeHb 000py1I0BAHMSA W TEXHHYECKHX CPeICTB 00y4eHUs

[TocagouHble MecTa MO YHCIY CTYACHTOB, paboyee MECTO MpenoaBaTes.

JlabopaTopus MOJIOKa.

VYuebHo-HarsgHbIe ocooust: [lepuoanyeckas cucrema

[Ipoeknnonnoe ob6opynoBanue (HETOyK, mpoekTtop), CTeHabl, TUTaKaThl. BBIPSIMUTENb, BECHI
aHaJIMTUYeCcKHe, My(esbHas 1eyb, BEChl TEXHUYECKHE, CYIIWIbHbIN mKad, TepmocTar, Juctusmsarop,
MHUKPOKAJIBKYJISITOP TPOTpaMMHUpPYeMbIi cekyHaomep, pH — werp-mmmmmBoast™Merp pH — 300,
HMOHOMep-yHHUBepcalbHbl OB-74, cTeHn «bhITOBBIE XUMHUECKHE MCTOYHUKHM TOKa», YCTAHOBKA JJIS
orpeiesieHus: 00beMa BOJOPOa, YCTAaHOBKA ISl IPOBENEHUS paboT IO ANEKTPOXHUMHH, KAIOPUMETP,
o0yyaromue 1 KOHTPOJUPYIOIUE KOMIBIOTEPHBIE pOorpaMMbl, MUKpockomnbl, KoMIIeKThI M1akaToB
110 OCHOBHBIM pa3/iesiaM XUMHH.
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YyebHo-HarsiiHBIe TTocoOus: [lepuogmueckas cucrema, Tabmuma pactBopumoctd, UHCTpyKIUs 1O
TEXHHUKE 0€30IacCHOCTH

ITK DUAL-G2010/KK18,5, IIK P-4/1GB/160Gb/monuTop 17 , IIpoekTop Acer , Dxpan Matte .
[Tepeuens ocHoBHOTO JaboparopHoro obopynosanus: [IK DUAL-G2010/2KK18,5, IIK P-4/mMonuTOp
17 , npoektop BenQ, s3xpan ECONOMY'.

[lepeyeHb OCHOBHOTO JIAOOPATOPHOTO 00OPYIOBAHNUS: CUCTEMHBIN OJIOK, MOHUTOP.
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IIPH/IO/KEHHE

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEJCHUS MPOMEXKYTOUHON aTTECTAIlUU
00y4aromuXxCcs Mo AUCHUTIINHE
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COAEPXAHUE

KomnereHuu 1 ux MHAUKATOPBI, (POPMHUPYEMBIE B MPOLIECCE OCBOCHUS TUCIUITIIMHBI

[Tokazarenu, KpUTepud U  IIKaJa  OLECHUBAHUS  WHIUKATOPOB  JOCTHIKCHHS
c(OpPMHUPOBAHHOCTH KOMITETEHITUI
TunoBble KOHTPOJIbHBIC 3aaHUs U (WJIM) MHbIE MaTepHalbl, HEOOXOIUMbIE ISl OLICHKHU
3HAHUM, YMEHHWH, HaBBIKOB U (WIM) ONbITa JEATEIHOCTH, XapaKTePU3YIOIINX
c(hOpMHUPOBAHHOCTh KOMIIETEHIIUI B IIPOIIECCE OCBOCHUS TUCIUILINHBI
Meroanueckue MaTepHalibl, ONMPEACIISIIOIINE TPOLEYPhl OLICHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB U (WJIM) OMbITA IEATEIbHOCTH, XapaKTePU3YIOUINX C(HOPMUPOBAHHOCTh
KOMIIETCHIIU I
4.1.  OueHOYHBIE CPEJICTBA AJIsl MPOBEACHUS TEKYIIIEr0 KOHTPOJIS YCIIEBAEMOCTH B
Mpoliecce MPaKTUIYECKOM MOTOTOBKH
4.1.1. Omnpoc Ha NPAKTUYECKOM 3aHATHHI

4.1.2. TecrupoBanue
4.1.3. KonrponbHas paboTa

4.2.  Tlpoueayphl ¥ OLIEHOYHBIE CPEIICTBA ISl TIPOBEACHUSI MPOMEKYTOUHOM
aTTeCTalUU
42.1. 3auer
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1. KoMmmnereHuum ¢ ykazaHueMm 3Tana ux ¢GopMHupoBaHHs B Npolecce 0CBOCHHUS

JUCIHUILTHHBI

OIIK-1. CnocobeH pemars TUIOBBIE 3afaydl MPOGECCHOHATBHON NEATETLHOCTH Ha OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB MAaTE€MaTH4eCKHX, ECTECTBEHHOHAYYHBIX U OO0IIEnpodeccrOHaIbHBIX
AUCHUIUIMH C TPUMCHCHUCM I/IH(bOpMaHI/IOHHO-KOMMyHI/IKaL[I/IOHHBIX TEXHOJIOT I

HanmenoBanue
®opmupyembie 3YH OLIEHOYHBIX
Kon u CpPEACTB
HanMMEHOBaHHE 2
WHJIUKaTopa - E =
JTOCTHKCHUS - =
3HAHUs YMEHHUS HaBbIKU S = X
KOMIIETCHIIUU g £ g 3
> D Z &
i e K
s B &=
oo F =
W-1.0mk-1 OO0yyaroimuiics OOyuaromutics OOyuaromutics 1. Otser | 1.
Hcnonb3yer JIOJDKEH 3HATh: | IOJDKECH YMETb: | IOJDKEH BIANETh: | ga 3ayer
OCHOBHEIE 3aKOHLI | OCHOBHBIE 3aKOHBI | HCIIOJB30BaTh HaBbIKAMHU IpaKTHY
eCTeCTBeHHOHay‘IHIﬂ XUMHH, SABJICHUSA U | OCHOBHBIC OIINCaHUuA €CKOM
HPOLIECCHI Ha | XUMHUYECKHe OCHOBHBIX
X JUCLHUIUIAH JUJIs pott ’ 3aHATHH,
KOTOPBIX 3aKOHBI M TIOHATHUS | XUMHYECKUX
pewenus . | 2. Tectn-
OCHOBAHBI B 3aKOHOB, JsBJICHHUU pOBaHI/Ie'
CTAaHAAPTHBIX 3aNAY | 1 pyiimer NMPO(ECCHOHANBHO | H  MPOLECCOB, HA | 3 pro
B COOTBETCTBUM C | nejicTRus il IesTenbHOCTH M | KOTOPBIX p;)m,Has[
HanpaBJICHHOCTBIO | oGbekTOB IE pelIeHHs | OCHOBaHBI paboTa
podheCcCUOHATLHOM NpoeCCHOHANBHO | MHKEHEPHBIX MPUHLIMIIBI
JEATENbHOCTHU i nmesrensHOCTH W | 3amad - (B1.0.11- | neficTBus
KOTOpBIE V.1) 00BEKTOB
UCTIONB3YIOTCS ISt npohecCHoHaTbHO
peuIeHust W NesATeNbHOCTH U
WHKCHEPHBIX KOTOpBIE
3agau - (b1.0.11- UCTIOIB3YIOTCS JUIS
3.1) perieHus
WHKEHEPHBIX
3amau - (b1.0.11-
H.1)

2. Tloka3aTe/ju, KpUTEPHHU U LIKAJIA OLleHUBAHUS C)OPMUPOBAHHOCTH KOMIIeTeHIMIi

NN-1.0nk-1 Mcmonbp3yeT OCHOBHBIE 3aKOHBI

CCTCCTBCHHOHAYYHbIX JUCHUIUIMH JId PCIICHUA

CTaHAAPTHLBIX 3aJla4 B COOTBETCTBUH C HAIIPABJICHHOCTBIO HpO(l)GCCPIOHEU'IBHOfI JCATCIIBHOCTH

ITokazaren Kpurepuu u mkasna olieHHBaHUS Pe3yJabTaTOB 00YUYEHHUsI 110 TUCHIUTIIHE
u Henocrarounsrit Jocratounsrit Cpennuii ypoBeHb | BpICOKHMI ypOBEHb
OLICHUBAaHU YPOBEHB YPOBEHBb
1 (3YH)
b1.0.11- | OGyyatomuiics He | OOyyaromuiics OOyuaronmiics ¢ | OOyuatomuiics ¢
3.1 3HAeT OCHOBHBIE | c11abo 3HAET | HE3HAYUTENIbHBIMH | TpeOyeMoil
XUMHUYECKHE OCHOBHBIE omnoKamMu U | CTENEHBIO IOJHOTHI
3aKOHBI, SBJIEHUS M | XUMUYECKUE OTJIETbHBIMU U TOYHOCTU 3HAET
IIPOLIECCHI, Ha | 3aKOHBI, SBJICHUSA M | MpoOeNaMH  3HAET | OCHOBHBIE
KOTOPBIX OCHOBAHBI | IPOIECCHI, Ha | OCHOBHBIE XUMHUYECKHE
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TPUHIUITBL KOTOPBIX OCHOBaHBI | XMMHUYECKHE 3aKOHBI, SIBICHUS U
JecTBUS OOBEKTOB | MPUHLIUIIBI 3aKOHBI, SIBJIEHUS U | IPOLIECCHI, Ha
npodeCCHOHATBLHON | AEUCTBUS OOBEKTOB | MPOIIECCHI, Ha | KOTOPBIX OCHOBAaHBI
JeSITebHOCTH U | Ipo(ecCHOHANBHON | KOTOPHIX OCHOBAHbI | IPUHIIMIIBI
KOTOpbIE JeSITeIbHOCTH U | IPUHIIMIIBI neiicTBUsl 00BEKTOB
UCTIONB3YIOTCS  AJIsl | KOTOpPbIE JefcTBUs 00BEKTOB | MPOpECCHOHATBHOM
peneHus UCTIONB3YIOTCS IS | IPOECCUOHATIBHOMN | IEATENIbHOCTH u
npoeCCHOHATIBHBIX | PELICHUs JeSITEIbHOCTH U | KOTOpBIE
3a1a4 npoeCCUOHATBHBIX | KOTOPBIE UCTIONB3YIOTCS ISt

3aga4 UCTIONB3YIOTCS ISl | PeLICHUs
peLeHus npodeCcCHOHATBHBIX
npoeCCHOHATBHBIX | 33734
3aja4
b1.0.11- OO6yuaromuiicst He OOyuarommiicst OO6yuaromuiics OO0yuarommiics
V.1 yMeeT cinabo ymeer yMeeT yMeeT
UCIOJIb30BaTh UCIOJIb30BATh UCIIOJIb30BaTh UCIOJIb30BaTh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHEIE
XUMHUYECKHE XMUMUYECKHE XMUMUYECKHE XUMHUYECKHE
3aKOHBI U TIOHATHS | 3aKOHBI M MIOHSATHSA | 3aKOHBI M MOHATHUSA | 3aKOHBI M MOHSTHUS
JUIS peLIeHus JUIs peLIeHus JUIS pelIeHus JUIsL peLIeHus
po(eCCHOHATBHBIX | TPOPECCHOHATBHBIX | MPOPECCHOHATBHBIX | TPOPECCHOHATHHBIX
3aja4 3aja4 3ajau c 3a1a4
HE3HAYNTEIIbHBIMU
3aTpyHEHUSIMU
b1.0.11- OO6yuaromuiicst HE OOyuarommiics OOyuarommuiics ¢ OO6yuarommiics
H.1 BJIaJIeeT HaBbIKAMU cyabo Biajeer HEeOOJIbIIMMHU CBOOOJHO BiIaJeeT
PUMEHEHHS HaBBIKAMU 3aTpyAHEHUSIMH HaBBIKAMHU
COOTBETCTBYIOLIETO IPUMEHEHUS BJIaJIeeT HaBbIKAMHU IpUMEHEHHUS
¢buznko- COOTBETCTBYIOIIETO IPUMEHEHHS COOTBETCTBYIOIIETO
MaTeMaTH4eCKOro ¢buzuko- COOTBETCTBYIOLIETO ¢buzuko-
amrmapara, MeTOJIOB | MaTeMaTHYeCcKOro ¢buznko- MaTeMaTHIECKOTO
aHanu3a u amnmapara, METOJI0OB | MaTeMaTH4YecKoro | ammapara, MeTOJIOB
MOJICITMPOBAHMS, aHam3a u arrapara, MeTOJIOB aHam3a u
TEOPETUYECKOT0 U MO/JICJINPOBAHMUS, aHaIu3a u MOJIEIIUPOBAHMS,
OKCIIEPUMEHTANBHO | TEOPETHYECKOTO U MO/JICIIMPOBAHMUS, TEOPETUIECKOTO U
IO UCCIIEIOBAaHUS | SKCIEPUMEHTAJIBHO | TEOPETHYECKOTOo U | HKCHEPUMEHTAIbHO
MIPH PEIICHUN r'O UCCIIEIOBAaHMUS | SKCIIEPUMEHTAIBHO | TO MCCIEIOBAHUS

npodeccnoHambHBIX
3a71a4

MIPH pEelIeHUN
po¢eCcCHOHATBHBIX
3a1aq

T'O MCCIICIOBAHUS
IIpU PELIECHUH
npodhecCHOHATBHBIX
3aj1a4

MIPH pEIICHUN
PO eCCUOHATBHBIX
3a/1a4y

3. TunoBble KOHTPOJILHBIE 3a1aHNsl U (WJIM) HHbIE MATEPHAJIBI, HEOOXOAMMBIE JIJISI OLIEHKH
3HAHMA, YMEHHUIl, HABBIKOB U (MJIH) ONBITA AEATEJIbHOCTH, XapPAKTEPHU3YHOIIHX
c¢hopMHUPOBAHHOCTH KOMIIETEHIIUIl B MpPoLecce 0CBOEHM S AUCUUIIMHBI

1. Tuaponu3 coneit [DneKTpoHHBIN pecypc]

MCTOM. YyKas. IJId CaMOCTOSITCILHOM pa6OTI)I

CTY/IEHTOB [04HOH U 3a04HOI hopMbl 00yuyeHus HampasieHuil 35.03.06 Arpoumnxenepus, 13.03.02
DneKkTposHepreTuka M 31eKTpoTexHuka, 19.03.02 I[IpomykTbl mMHUTaHWS W3 PACTUTENBHOTO ChIPHS,
23.03.03 DOkcrulyatanus TPaHCHOPTHO-TEXHOJIOTMUYECKUX MAIIMH M KOMIUIEKCOB, CHEIHMAIBHOCTH
23.05.01 Hazemubie TpancmopTHO-TexHOJornueckue cpenctal / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Uactutyt arponnkenepun .— YenaOunck: FOxuo-Ypansckuit [AY, 2019 .— 18 c.
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: Tabn. — C mpun. — buGmuorp.: c. 18 ( 3 na3p.) .— 0,3 MB .— JlocTyn W3 JOKaJIbHOU CETH.
http://n.sursau.ru:8080/localdocs/himi/9.pdf

2. Kiaccel HEOpraHMYeCKHX COCIUHEHHWH [DIEKTPOHHBIM pecypc] : MeTOA. yKa3. s
CaMOCTOSATENIbHON pabOThl CTYJIEHTOB [0OYHON W 3a04HOW (opmbl 00ydeHHs: HampaBieHuid 35.03.06
Arpounxxenepus, 13.03.02 Dnekrposnepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pactutenbHOro  Cchipbsi, 23.03.03 DOkcrulyaramus TpaHCIOPTHO-TEXHOJIOTMYECKUMX MAIMH U
KOMIUIEKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; lOxnHo-Ypansckuit 'AY, MucTtuTyT arpounkeHepun .— YensOunck: HOxHO-
VYpansckuii ['AY, 2019 .— 29 c. : wi., Tabn .— C npwit. — bubmuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
U3 JIOKanbHOM cetu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DneKTposM3 BOJHBIX PACTBOPOB COJCH [DIEKTPOHHBIMA pecypc] : METOA. yKas. A
CaMOCTOSITENILHOW pabOThl CTYICHTOB [0YHOW W 3a04HOM (opmbl 00yueHus Hampasienuir 35.03.06
Arpounxenepus, 13.03.02 Dnexrposnepretuka u snekrporexnuka, 19.03.02 [IpoaykTsl nutanus u3
pactutenbHOrO  Chipbsi, 23.03.03 DOkcrulyatanus TpaHCIOPTHO-TEXHOJOTHYECKUX MAIUH |
KoMIUIeKCcoB, cnernuaibHocT 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. Barosckas ; IOxuo-Ypansckuii 'AY, Uncturyr arpomnxenepun .— Yensabunck: HOxHo-
VYpansckuii ['AY, 2019 .— 20 c. : Tabn. — C npmit. — bubnuorp.: ¢. 20 .— 0,2 MB .— Joctyn u3
noxaneHOM cetu. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMHU [DIIEKTPOHHBIN pecypc]| : METOH. yKa3z. s
CaMOCTOSITENIbHOM paboThl [ANi1 OakanaBpoOB OYHOW W 3a04HON (QopMbl 00ydeHHs HaIMpaBlICHUN
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepretuka u snekrporexHuka, 19.03.02 IIpomyktsl
MUTAHUS U3 PACTUTENIBHOTO ChIpbs, 23.03.03 DkcrutyaTaus TpaHCHOPTHO-TEXHOJOTUYECKUX MAILIUH U
KOMIUICKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTHUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxuo-Ypansckuii ['AY, Uncturyr arpoummkenepun .— Yensbunck: HOxHo-
VYpansckui T'AY, 2019 .— 10 c¢. — 0,2 MB.—Jloctyn u3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kunetnka [DneKTpoHHBIA pecypc] : METOJ. yKa3. JUIsl CaMOCTOSTENIbHOM
paboThl CTYIEHTOB [0YHOM M 3a0uHOM (opMbl 00yueHus HampasieHud 35.03.06 ArpouHxkeHepus,
13.03.02 DnexrposHepreTuka U 3nekTporexHuka, 19.03.02 ITpogykTsl NmUTaHUS W3 PACTUTENBHOIO
ceipbst, 23.03.03 Okcruryatanuss —TPaHCIOPTHO-TEXHOJIOTMYECKUX  MAIlMH HW  KOMIUJIEKCOB,
cneunanbHoctn 23.05.01 Haszemuble TpaHCmoOpTHO-TeXHOsornueckue cpencrsal / cocr. E. K.
barosckas ; FOxno-Ypansckuit 'AY, Unctutyt arpounxenepun .— Yensiounck: KOxHo-Ypanbckuii
Ay, 2019 — 12 c. : tabn. — bubmmorp.: c. 12 .— 0,2 MB .— JlocTyn U3 JIOKaJbHOH CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

4. MeToauyeckne MaTepuaJIbl, ONpeie/sioliue Npouea1ypbl OlleHUBAHUS 3HAHMUIA,
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapAKTEPU3YyIOIIMX C(POPMHUPOBAHHOCTH
KOMIIeTeHIINH
B nmaHHOM paznene METOOMYECKHME MaTepuasbl, ONMPEACISIOIINE IMPOUEAYPHl OLICHUBAHUS
3HaHWH, YMEHWI, HAaBBIKOB H(WJIW) OMBITA JEATCTLHOCTH, MO AWCIHUIUIMHE «XUMHS», MPUBEICHBI
NPUMEHUTEIBHO K KaXXIOMY M3 HCIOJIb3YEMBIX BHJOB TEKYIIETO KOHTPOJSA YCIEBAEMOCTU U
MPOMEKYTOUYHON aTTECTAIMU 00YJIarOIITUXCSI.

4.1. OueHo4HbIe CPEACTBA AJIS1 MIPOBEICHUS TEKYLIEro KOHTPOJIS YCIEeBAeMOCTH

4.1.1. Onpoc Ha MPAKTUYECKOM 3aHSITUU
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OTBeT Ha MPAaKTUYECKOM 3aHSATUHU UCIOJIb3YETCS JIIsl OLIEHKHU KaueCcTBa OCBOCHHUS 00Yy4aroIIuMes
OCHOBHOH TpodeccHoHanbHON 00pa3oBaTeIbHON MPOrpaMMBbl MO OTAEIBHBIM BOIPOCAM M TeMaM
TUCHUIUIMHBL. Tembl W mjaHbl 3aHATHH (CM. MeToApa3paboTKu M. 3) 3apaHee COOOLIAIOTCS
oOyyaromumcsi. OTBET OIICHHMBACTCS OLIEHKOH «OTIMYHO», «XOPOIIO», «yIOBIECTBOPUTEIHHO» WIH

«CHEYOOBJICTBOPUTCIBHO.

Ne OneHoYyHbIE CPECTBA Kon n nanmenoBanue
TunoBble KOHTPOJbHBIE 3aJaHus M (WIM) UHBIE MaTepHalbl, WHJUKATOpa
HEOOXOAUMBIE JIJISl OLIEHKU 3HAHWUN, YMEHUHN, HABBIKOB U (UJIM) OMBITA KOMITETEHIIUH
JESITEIbHOCTH, XapaKTepU3yIOIIUX c(OpMUPOBAHHOCTD
KOMIIETCHIIMI B IPOIECCE OCBOCHUS AUCITUTUINHBI

1 | [IpoBenn 2JIEKTPOJM3 BOJHOIO pacTBOpa HHUTpaTa cepedpa ¢ N1-1.0IIK-1
MHEPTHBIM aHOI0M. Macca BOCCTaHOBJIEHHOIO Ha KaTtoje cepelOpa Wcnonp3yer
okazayiach paBHOW 2,16 1. Kakoii 00béM ra3a (H.y.) BBIACIHIICA Ha OCHOBHBIE 3aKOHBI
anozie? CoCTaBUTh CXEMY AJIEKTPOJIn3a. €CTECTBEHHOHAYUHBIX

JTUCIUILIAH 151
petieHus

CTaH/IAPTHBIX 337134 B
COOTBETCTBHUU C
HAINpaBJICHHOCTHIO
po(hecCuOHATLHOM
JIeSATEILHOCTH

Kputepun onenku orBera (Tabil.) TOBOIATCS A0 CBEACHUSA OOydYalOIIMXCs B Hayalle 3aHATUU.
OneHka 00BSBISETCS 00YJAIOIIEMYCsl HETIOCPEICTBEHHO TTOCIIEC OTBETA.

Hlkana Kpurtepuu oneHuBaHus
- 00yJaroIuics MoJIHO YCBOMJI y4eOHBINH Marepua,
- IPOABJIACT HABBIKW aHain3a, 0606HI€HI/I$[, KPUTHYCCKOTO OCMBICIICHUS U
BOCTIpUATHS HMH(OPMAIMM, HABBIKM ONHCAHHS OCHOBHBIX (PU3MUECKUX
3aKOHOB, SIBJIEHUI U MPOLIECCOB;
Onerika 5 - Marepuajg HU3J0XKEH TIpPaMOTHO, B  OMNpPEAEICHHOH JIOrMYecKoi
(oTmuno) MOCIIEIOBATEIFHOCTH, TOYHO UCTIONIB3YETCSl TEPMHUHOJIOTHS;
- TIO0Ka3aHO YMEHHME WUIIOCTPUPOBAaTh TEOPETHUECKUE MOJI0KEHUS
KOHKPETHBIMHU IIPUMEPAMH, IPUMEHATh UX B HOBOM CUTYallUU;
- IPOIEMOHCTPUPOBAHO YMEHHE pelaTh 3a1a4H;
- MOryT OLITH JAOMYHICHBI OJHAa—ABEC HCETOYHOCTHU TIIPHU OCBCIICHHUUN
BTOPOCTENEHHBIX BOIPOCOB.
OTBCT YAOBJICTBOPSACT B OCHOBHOM Tp€6OBaHI/I$[M Ha OLCHKY ((5», HO IIpH
Onenka 4 3TOM UMEET MECTO OJIMH U3 HEJIOCTATKOB:
(xopor1110) - B YCBOEHUH y4eOHOro marepuaiia JOIMyIIeHbl HeOoblIue Ipooesbl, He
WCKa3UBIIINE CO/IEp’)KaHNE OTBETA;
- B pCIICHUHU 3a1a4 JONMYIICHbI HE3HAYUTCIIbHBIC HCTOUYHOCTH.
- HETIOJTHO WJIM HENOCJIeI0BaTeNIbHO PAaCKpPhITO COlepKaHue Marepuaia, HO
MOKa3aHo 00Iee MOHWMAaHHUE BOIPOCAa M MPOIEMOHCTPUPOBAHBI YMEHHS,
JO0CTaTOYHbIE JIUIsl JAIbHEHIIIEro YCBOGHUS MaTepuana;
OHGHKa 3 - HMCIUCh 3aTpydHCHHA WKW OONMYIICHBI OIIMOKH B OIpECaACICHUN
MOHATUH, UCIOJB30BAaHUM TEPMHUHOJIOTHH, ONUCAaHUM  (U3UUYECKUX
(YIOBIETBOPUTENILHO) .
3aKOHOB, SIBIICHUH M TPOIECCOB, PEUICHWH 3ajad, MCIIPABIICHHBIE ITOCIEe
HECKOJIBKMX HaBOJSIIMX BOIIPOCOB;
- HETIOJIHOE 3HAaHUE TEOPETUIECKOTO MaTephala; OOyJarolnicss He MOKET
IPUMEHUTh TEOPHIO B HOBOM CUTYAIIHH.
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(HEeYIOBJIETBOPUTEIHHO)

BaYXHOI 4acTH y4eOHOr'0 Marepuania;
Onenka 2 v p ’

BOIIPOCOB.

- HE PACKpPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO Marepuaia;
- oOHapy)KeHO HE3HaHWE WJIM HEMOHMMaHue OoJblied WM Haubolee

- JOIyHICHBL OIINOKH B OIpCaACICHUU HOHHTHﬁ, IMIpH HCII0JIb30BaHUH
TCPMUHOJIOTHH, B OITMCAHHUN q)mnqecxnx 3aKOHOB, SIBIICHUI U IMpoLcccoB,
PEIICHUHU 3a1a4, KOTOPbIC HE MCIIPABJICHBI IMOCJIC HECKOJBKHUX HAaBOAAIMIUX

npodeccnoHanbHOM

4.1.2. TectupoBanue

o0pa3oBaTeNnpHON  MpOrpamMMmbl IO

TCCTI/IpOBaHI/Ie HCIIOJIB3YCTCA IJid OLCHKU KadCCTBa OCBOCHUA 06y‘IaIOH_II/IMCSI OCHOBHOM
OTACJIIBHBIM TEMaM WKW  pasaciiaM

aucuuiuinHel. TecT mpencraBiasieT co00M KOMIUIEKC CTaHAapTU3MPOBAHHBIX 3a/laHUM, MTO3BOJISIOIINN
YIPOCTUTh HPOLENYypPYy H3MEpeHHsl 3HaHUM M yMeHuil oOywaromumxcs. OOyyaromuMmcsi BbIIAIOTCS
TECTOBBIC 3aJlaHUs C (HPOPMYTUPOBKOI BOMPOCOB U MPEIJIOKEHUEM BbIOPATh OJMH MPAaBUIbHBIA OTBET
U3 HECKOJIBKUX BAPUAHTOB OTBETOB.

Ne OlLieHOYHBIE CPEICTBA Kon n naumenoBanue
TurnoBsie KOHTPOJIBHBIC 33JJaHUS U (UJIH) UHBIC MAaTCPUAIIBI, WUHMKATOpa
HEO0OXOIUMBIC JUIS OIICHKY 3HAHUH, YMCHUH, HABBIKOB ¥ (WJIH) KOMIICTCHIIUN
OTIBITA JICATEILHOCTH, XapaKTEPU3YIOIIUX c(hOPMUPOBAHHOCTH
KOMHGTGHHI/If/'I B IPOIECCC OCBOCHUA JUCHUIIIIMHBI
1 1. Kak Biuser yBeNWYEHHE KOHIEHTPAllMM Ha CTEleHb Na-1.0IK-1
runponmnsa’? Hcnonp3yer 0OCHOBHEIE
- YBEIUYHBACT 3aKOHBI
- YMEHbIIIaeT €CTECTBCHHOHAYYHBIX
- HE BIIUSICT. JVCIATUTAH JIJISL PEIICHUS

2. Nmerotcst 1M pactBophl ruapocynbpuaa Hatpus NaHS u
xmopuga meau (II) CuCly, uMmeromue BCIeICTBHE THAPOJIH3A
COOTBETCTBEHHO CJa0OMIETIOUHYI0 U CIa0OKHUCIYI0 pEeaKIuu.
Kakoii pH Oynet umeTs pacTBop, MOIy4E€HHBIN MPU CIUSHUNA
pPaBHBIX 00BEMOB YKa3aHHBIX PaCTBOPOB?

-pH=7

- pH>7

-pH =14

-pH<T.

3. KoHCTaHTh! AMCCONMAINY [l CEPHUCTON KUCIIOTHI MO IEPBOi
U BTOPOHM CTYIEHSM COOTBETCTBEHHO paBHBI: Kj :1,72-10'2, K,
=6,24-10®. Tlo Kakoif CTYNEHH MPEHMYIIECTBEHHO IPOTEKAET
MpOoLECC qUCCconranuu’?

- 110 IePBOH

- 110 BTOPOH

- 110 TPEThEU

- 110 IEPBOM U TPETHEN.

4. Kakas u3 coseii OyeT noJBeprarbesi THAPOIu3y?

- NaCl

- K2SO4

_ BaSO4

- FeC|2

-KNO;3;

5. Kak Biuser yBenuyeHue AaBjieHHs Ha CTeNeHb ruipoan3a?

CTaHAApPTHEBIX 3a/ia4 B
COOTBETCTBUH C
HaMpPaBICHHOCTHIO
npodeccnoHanbHOMI
JEeSITEIbHOCTH
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— YBEJIMYHUBAET

— YMEHBIIAET

- He BJHseT.

6. Ecriit B pacTBOpe yMEHBIIIaeTCsl KOHIIEHTPALMSI HOHOB BOIOPOAA, TO:
- yncaeHHOe 3HaYeHne pH pacTBopa pacrer

- pacTBOpP CTAHOBUTCS MEHEE LIEIIOUHBIM.

- yuciIeHHoe 3HaueHne pH pacTBopa ymeHsbmaercs.

- PacTBOpP CTAaHOBHUTCS OOJIee KUCIIBIM.

7. Ompenenuts pH 0,0005M pactBopa cepHOil KuCIOTHL. BpiOpaTh
BapUaHT IIPaBUIBHOTO OTBETA.

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

8. B kauecTBe a30THOrO ymHoOpeHHUs] UCHONb3YyeTcsl Cynb(aT aMMOHHUS.
Kakas cpena Oyzet mpu pacTBOPEHHH 3TOH coiv B Bojie?

- KHCJIas

- I1I€JI04HAas

- HeUTpanbHasl.

9. Eciin u3BeCTHO, YTO B PaCTBOPE YMEHBIIAETCS] YUCICHHOE 3HAUCHHE
pH, ToO:

- KOHIICHTpAaIUA HOHOB BOAOPOJa YMCHLIIACTCA

- KOHLIEHTPALXs HOHOB THAPOKCOTPYIIIBI pacTeT

- KOHIICHTpAalUA NOHOB B paCTBOPEC HE U3MCHACTCA

- PacTBOP CTAHOBHUTCH 00J1¢€ KHCJIBIM.

10. Jlob6aBmeHne Kakoro BemIeCTBA K BOJE MPUBEAET K YMEHBIICHUIO
pH cpenp1?

- XJIOpUJa HATpus

- KapOoHaTa Kalus

- cyiabdaTta aMMOHMS

- HUTpaTa HaTpus.

[To pesynpraTaMm TecTa OOy4arolIeMycs BBICTABIIETCS OLIEHKA «OTIMYHOY», «XOPOLIO»,
«yZIOBJIETBOPUTEIILHO» UJIH «HEYJOBIETBOPUTEIBHO.

Kputepun onenuBanusi otBeTa (Tabi.) IOBOAATCA IO CBEACHHS OOy4arolmuxcs 10 Hayalia
TecTHpoBaHus. Pe3ynpTar TecTUpoBaHUs OOBSABISETCS 00ydaroLleMycsl HEMOCPEACTBEHHO IOCIIE €ro
cllayM.

Hlkana Kpurtepuu onennBanus
(% npaBHJIbHBIX 0TBETOB)
Ornenka 5 (OTIMYHO) 80-100
Onenka 4 (xoporio) 70-79
Onenka 3 (y10BJI€TBOPUTEIHHO) 50-69
Onenka 2 (HEYJOBIETBOPUTEIHHO) Menee 50

4.1.3. KonrponbHas pabora

KonTponbhast paGota npeaycMoTpeHa Juist 3a04HOM (opmbl oOyuenus. KoHtponbHas paboTa
(KP) sBaseTcst NpoayKTOM, IIOJIydaeMbIM B pe3ylbTaTe€ CaMOCTOSITENIbHOTO IUIAHUPOBAHUSA U
BBINOJIHEHUS y4eOHBIX 3a/1a4. KoHTponbHas paboTa Mo3BOJSET OLEHUTh 3HAHUS U YMEHHSI CTY/IEHTOB,
a TakKe ypoBE€Hb C(POPMHUPOBAHHOCTH HABBIKOB IpHU paboTe ¢ y4eOHOM NHUTEepaTypod U APYrUMHU
UCTOYHMKaMHU. THUIOBBIE 33aJauu 10 BCEM TeMaM, a Takke MU(PHI U 33aJaHus A CaMOCTOSITEIbHOTO
perieHus couepxkarcs B yueOHO-MeToInuecKkux pazpaborkax kadeapsl (m. 3 @OC).

| Ne | OnueHOYHBIE CpeNCTBA | Kox u HanMeHOBaHNe
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TumnoBble KOHTpPOJIbHBIE 3aJaHuss W (WJIM) HHBIE MaTepuallbl, WHJIAKaToOpa

HE0OXOIUMBIC JUTS OICHKH 3HAHHMHA, YMCHHA, HABBIKOB U (HJIN) OIIBITA KOMITETCHIINH
JIeATEILHOCTH, XapaKTePU3YIOIINUX c(hOpMUPOBAHHOCTH
KOMIICTCHIIMIA B IPOLIECCE OCBOCHMS TUCITUTITHHBI
1 | CocraBbTe cXeMy CBHHIIOBOrO akkymyssitopa. Hamummmre xummueckue NI-1 ong-1.
MPOIIECCHI, TMPOTEKAIOIIME HA SJICKTPOAaX IMPH 3apsiaKe W paspsiike Hcnone3yet
akkymyJsitopa. Paccuunraiite 9J(C. OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX
JUCIUTLINH JJIsT
pelIeHus

CTaHJIaPTHBIX 33124 B
COOTBETCTBHH C
HAIPaBICHHOCTHIO
npodecCuoHATbHON
JESTEIIbHOCTH

OI_IeHKa 00BABIAETCS CTYACHTY HCIIOCPCACTBCHHO ITOCJIC IIPOBCPKU KOHTpOJ’ILHOﬁ pa6OTbI.

IIxaJua Kpurepuu oueHnBanus

Ouenka 5 Copnepxanne KP monnocTei0 coorBeTcTByeT 3azanuto. KP conepxkut
JOTUYHOE, IOCIEI0BATEIbHOC W3JI0KCHUE Marepuala C IIPABHIIBHBIM

(oTMuHO)

PCUICHUCM 3a/lay.

Onenka 4 Conepxxanne KP nomHocThro cooTrBercTByeT 3ananuto. KP comepxut
JIOTUYHOE, IIOCIIE0BATEIbHOE H3JI0KEHUE MaTepHuana C IpPaBHIbHBIM

(xopor10)
pemeHueM 3anad. MMeroTcsi O/JHA-IBE€ HECYIIECTBEHHbIE OINMOKU B
WCIIOIb30BaHUH CIMHMI] M3MECHEHHMS, B ITOCTPOCHHBIX TpaduKax, cxemax
U T.J
Orenka 3 Coneprxanue KP YAaCTUYHO HE COOTBETCTBYET 3aJaHUIO.
IIpocmaTpuBaeTcsl HEMOCIENOBATEIBHOCTh H3JIOKEHUS  Marepualia
(YAOBIETBOPUTENBHO) P p A P ’
MpEeACTABICHBI HEJIOCTaTOYHO 000CHOBaHHLBIE TEOPETHYECKUE

I0JIOXKEHHUSI, UCTIOIb30BaHHbIE NPU pelIeHnH 3aaa4. MIMeroTcst ommnoky B
UCIIONIb30BAHUM E€IAVHUL] HM3MEHEHHUs, B IIOJYyYEHHBIX pPE3yJbTaTax, B
IIOCTPOEHHBIX rpadukax, cxeMax U T.J

4.2. Hpouenypm H OLICHOYHBIC CpeaCTBA AJIA IIPOBCACHUA HpOMe)KyTO‘IHOﬁ aTrecranmm

4.2.1. 3auer

3auer sBnseTrcs (HOpMOM  OIEHKM KadyecTBa OCBOCHHS  OOydYalImIMMCS  OCHOBHOMU
npodecCHOHAIbHOW 00pa30BaTEIbHOM MPOrpaMMbl IO pazfenam AuciuiuimHel. [lo pesymbpTatam
3aueTa OOydYaroImeMycsl BBICTaBJISIETCS OICHKA «3aUTEHO» WM «HE 3aUTEHOY»; OLIEHKA «OTIMYHOY,
«XOpOIIO», «YIOBIECTBOPUTEIBHO», «HEYIOBJICTBOPUTEIHLHO» B ciydae audpepeHIImpOBaHHOTO
3auera.

3aueT IMPOBOAUTCA 110 OKOHYAHUMW YTCHUA .]'IGKIII/Iﬁ 1 BBIIIOJIHCHUA J'Ia60paT0pHI)IX
(mpakTUYeCKUX) 3aHATHHA. 3a4eT MPUHUMAETCS MPENoJaBaTeNsIMK, MPOBOIUBIINME JIa0opaTOpHBIS
(TIpakTUYeCcKre) 3aHATHS, WIM YUTAIOMMMHU JICKIIMK TI0 JAaHHOW JUCHUIUIMHE. B cioydae oTrcyTcTBHs
BENIYIIETO MpenojaBaTeNsl 3adyeT MNPUHUMAETCs MpenojaBaTesieM, Ha3HAYEHHBIM pacHOpsKEHHEM
3aBeayromiero kadenpoit. C paspemenns 3aBeayroniero kageapoi Ha 3a4eTe MOKET MPUCYTCTBOBATh
npenojaBaTens kKadeapsl, MPUBICYCHHBIN 71 TOMOIIM B IPUEME 3a4eTa.

[IpucyTcTBHe Ha 3adere MpemnojaBaTesnied c Apyrux kadeap Oe3 COOTBETCTBYIOLIETO
pacmopshKeHHs pEKTOpa, TPOPEKTopa Mo yueOHOU, BOCUTATEIHHOU paboTe U MOJIOACKHOM MOTUTHKE,
3aMECTUTEINSI JUPEKTOpa MHCTUTYTA N0 yueOHOIl paboTe He T0MyCKaeTcs.
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®opma(bl) MpPOBEIEHUS 3adeTa (YCMHbIL ONpoc No Ouremam, NUCbMeHHas paboma,
mecmupoganue u 0p.) ONpenessatoTcs Kadeapoil U JOBOAATCSA 10 CBeACHUS 0oOydyarolluXcs B Hayale
ceMecTpa.

Jns mpoBeneHHs 3aueTa BEAYIIMH NpenojaBaTelb HAaKaHyHE IOJIy4aeT B AMPEKTOpare
3a4€THO-9K3aMEHAI[MOHHYI0 BEJOMOCTb, KOTOpas BO3BpalllaeTcs B JUPEKTOpAT IOCIE OKOHYAHUS
MEpONPUATHS B JICHb IPOBEICHUS 3aUeTa WIH YTPOM CIIEAYIOIIETO JTHS.

Bo Bpems 3auera 00y4aromuecst MOT'YT I0JIb30BaThCsl C Pa3pelIeHus BEAYILEro MpenojaBaress
CIPaBOYHON ¥ HOPMATHBHOM JTUTEPATYPOMd, APYTUMH ITOCOOUSIMHU M TEXHUYECKUMU CPEICTBAMH.

Bpems noaroToBku orBera B YCTHOM (hopMe mpH ciaue 3aueTa JOJKHO COCTaBIISATh HE MEHee
20 MUHYT (110 KETaHUIO 00Y4YaIoLIerocs OTBET MOKET OBITh JOCPOUHBIM). Bpemst oTBeta - He Gonee 10
MHUHYT.

[IpenoaBaTemnto MpeaoCTaBISIETCs MPABO 3a/1aBaTh 00yYAOIIUMCS JOMOTHUTEIBHBIE BOTIPOCHI
B PaMKax MPOrpaMMbl AUCLHUILINHBL.

KadecTBeHHast OIlEHKa «3a4TE€HO», BHECEHHass B 3a4€THO-PK3aMEHAIIMOHHYIO BEIOMOCTH,
ABJISICTCA PE3Y/IbTaTOM YCIIEIIIHOTO YCBOEHHs yueOHOIro Marepuania.

[IpenoaBaTen HECYT NMEPCOHANBHYIO OTBETCTBEHHOCTH 32 CBOEBPEMEHHOCTH W TOYHOCTb
BHECEHUs 3amlMcedl O pe3ylbTaTax IPOMEXYTOYHOM aTrTecTallid B 3a4€THO-IK3aMEHAIlMOHHYIO
BEZOMOCTb.

Ecnn oOyuaromuiics sSBWIICA Ha 3a4eT M OTKA3aJCsi OT MPOXOXKAEHUS aTTECTAllMU B CBS3U C
HETIOJTOTOBJIEHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEJIOMOCTh €MY BBICTABIISICTCS OI[CHKA «HE
3aYTEHOM.

HesiBka Ha 3aueT oTMevaeTcsi B 3a4€THO-IK3aMEHAIIMOHHOM BEJOMOCTHU CIIOBAMHU «HE SIBUJICS.

Hapymienre AMCHUIUIMHBI, CIUCBIBAHUE, HMCIIOJIb30BaHUE OOYYarOIIMMUCS Hepa3pelleHHbIX
MEYaTHBIX M PYKOIUCHBIX MAaTepHajoB, MOOWIBHBIX Tele(hOHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JIPYT'HX BHUJIOB JUYHOM KOMMYHHUKAIIMOHHONH M KOMIIBIOTEPHONW TEXHUKHU
BO BpeMs 3adera 3ampelieHo. B ciaydyae HapymieHHWs 3TOro TpeOOBaHHWs TpernojaBarelb 00s3aH
YIQINTh 00YYaroLEerocst U3 ayIuTOPUU U MPOCTABUTh MY B BEIOMOCTH OLICHKY «HE 3a4TE€HO».

OOyuJaronMcsi, He CIABIIMM 3a4€T B YCTAHOBJICHHBIE CPOKH IO YBAKUTEIBHOW NPHUYMHE,
WH/IMBUyaJIbHbIE CPOKH MPOBEJICHHS 3aUeTa ONpenessoTcs qupekropom MuctuTyTa.

OOyuJatomuiecs, WMEIONIME AaKaJEeMHUYECKYI0 3a0JDKEeHHOCTh, CHAlOT 3a4eT B CPOKH,
ompejenseMble YHHUBepcUTeTOM. MH(opMamus o JIUKBUIAMK 33J0JDKEHHOCTH OTMEYaeTcsl B
HK3aMEHAIIMOHHOM JIUCTE.

Jonyckaercst ¢ paspemieHust qupekropa MHcTuTyTa M gocpodHas chaya 3adera ¢ 3aIlluchio
pe3yIbTaTOB B K3aMEHAIIMOHHBIN JIUCT.

WMHBanuapl ¥ JIMIAa C OrpaHUYEHHBIMH BO3MOXXKHOCTSMHU 3]I0POBbsI MOTYT CIaBaTh 3a4eThl B
CPOKH, YCTaHOBJICHHBIC WHAMBHIYaTbHBIM YYeOHBIM IITAaHOM. MHBaIHMIBI M JTUIA C OrpaHHYCHHBIMH
BO3MOKHOCTSIMH 3/I0pOBbsI, UMEIOIINE HapyLUIeHUs OIOPHO-JBUIATEILHOTO ammnapara, JAOMYCKalTCs
Ha aTTECTAIIMOHHBIC UCTIBITAHUS B CONIPOBOMKICHUHU aCCUCTEHTOB-COMPOBOK/IAIOIIHX.

[Tponienypa mpoBeAeHUsS NPOMEXKYTOUHOW aTTecTallMd s OCOOBIX CIIydaeB M3JI0KEHa B
«[TomoxeHNu 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U TPOMEXYTOYHOW aTTeCTalluy O0YJaIOINXCs 110
OIIOIl OakanaBpmara, crenuanurera u Marucrparyps» OI'BOY BO IOxno-Ypansckuit ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne O1LieHOYHBIE CPEJCTBA Kox u Haumenosanue
TumnoBble KOHTPONBHBIE 3aJaHusl W (WIM) UWHBIE MAaTepUabl, WHJUKaTOpa
HE0OXOUMBIE JIJIS1 OLICHKU 3HAHWW, YMEHUI, HAaBBIKOB U (MJIM) OIBITA KOMIIETEHIIUN

JEeSTENIbHOCTH, XapaKTepU3yoIuX cOPMUPOBAHHOCTh KOMIETEHIIHIA
B IPOIIECCE OCBOCHUS TUCIIUTUIMHBI

1 1. OcHOBHBIE 3aKOHBI XUMUHU. Na-1.0IK-1
2. DKBHUBAJIEHT AJIEMEHTOB. 3aKOH YKBUBAJICHTOB. Hcnonb3yer
3. DKBUBAQJICHTHI MPOCTHIX U CIOXHBIX BEIECTB. OCHOBHBIE 3aKOHBI
4. CoBpeMeHHasl TEOpHsI CTPOCHHUS aToMa. €CTECTBCHHOHAYYHBIX
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5. Tlopsanok coctaBieHus EKTPOHHBIX hopmyi. [Ipumepsr.

6. Pacnipenenenue 37€KTPOHOB MO SHEPIreTUUECKUM sTYCHKaM.

7. DOHeprus HOHU3aLUUU U JIEKTPOOTPULIATENbHOCT. VI3MeHeHne ux
B nepuoauueckoit cucreme . 1. Menpaeneena.

8. CKOpOCTh XMMHYECKUX peaKInil. 3aKOH JEeHCTBYIOLIUX Macc.

9. 3aBHCHMOCTbH CKOPOCTH PEAKIIUU OT TEMIIepPaTypPhl.

10. Xumunueckoe paBHoBecue. Koncranra pasnosecus. [Ipunnun Jle—
[Tarensbe.

11. 1-3akoH TEpMOAMHAMUKH. OHTanbIMs. TepMoXuMHUUECKHE
ypaBHeHus1. 3akoH [ecca.

12. 2-—3akoH TepMoauHaMuKu. OHeprus [ub6ca. Hampapienwue
IIPOTEKAHHUS IIPOLIECCOB.

13. XapakTepucThKa MOJAPHOW U HEMOJISIPHOM KOBAJICHTHOM CBSI3U.
IIpuBectu mpuMepsl.

14. TonopHo-akuenTopHas cBs3b. [Ipumepsl.

15. Bogopoanas cBsizb. [Ipumepsr.

16. Monnas cBs3b. [Ipumepsl.

17. CriocoOblI BhIpaXCHHsI KOHIICHTPAIIMH PAaCTBOPOB.

18. PactBopbl HeanekTponutoB. Jduddysus. Ocmoc. 3akon Bant—
Todda.

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

20. U3meneHue TtemrepaTypbl KUIIEHUS U 3aMEp3aHMsl PACTBOPOB.
3akon Payns (2).

21. PactBopsI a5ekTponuToB. M30TOHMUECKUI KO PUITHEHT.

22. Teopust 31EKTPOTUTUIECKON TUCCOLUAIUH.

23. CryneHyarasi IucCOLMalns KUCIOT, OCHOBAaHUH U COJIEH.

24. Crenenp pguccouuanuu. @OaxkTopbl, BIUSIONIME HA CTEMCHb
JUCCOLIMALINY.

25. Nonnoe npoussenenue Boabl. PH cpenbl. HanKaTopsl.

26. Bo3MmoskHbIe ciayyau rugponusa coned. [lpumepsi.

27. OKUCIUTETBHO-BOCCTAHOBUTENbHBIE peakuu. [IpumMepsl.

28. AmdoTepHOCTb.

29. OKHCIUTETBHO-BOCCTAHOBUTENBHBIE CBOMCTBA JJIEMEHTOB M HX
nonoxxkenue B cucteme /.M. MenneneeBa. OCHOBHBIC OKHUCIIUTEIH U
BOCCTaHOBUTEIIH.

30. DnexTpoaHbIN TOTEHITHAN. BOIOPOIHBIN 27IEKTPOI.

31. HopmanbHble >1€KTpOAHBIE MOTEHUUANbl. Psa  HanmpspkeHU
METAaJIJIOB.

32. T'anbBaHMuecKuii aneMeHT. [Ipumepsl.

33. DJIC ransBannueckoro aieMenta. opmyna Hepuera.

34. DnekTposn3 pacTBOPOB U paciiaBoB. 3akoH Dapanes.

35. Ilpouecchl, NMpOTEKAarOIME IPU AJIEKTPOJIU3E C PACTBOPUMBIM
aHozioM. OGacTH MPUMEHEHHS SIEKTPOIIH3a.

36. AKKyMyasTOpBL. THIIBI aKKYMYJIATOPOB.

37. Ilpoueccsl, NPOTEKAIOIINE NPU pa3psAKe U 3apsJIKe CBUHIIOBOIO
AKKyMYJIATODA.

38. O6uue XxuMHYECKHe CBOMCTBA METAJIIIOB.

39. B3aumoencTBUE METAINIOB C KHCIIOTaMHU.

40. AzotHas kucinota. OcoOeHHOCTH B3aUMOJICHCTBHS ¢ METaJIIaMHU.
41. Metonb! nonydeHus MeTamuioB u3 pyd. [IprMepsl cOBpeMEHHBIX
CHOCOOOB MOTyYEHHSI METAJLIOB.

42. KommiekcHsle coennHenus. [Ipumeprl. BHemHss 1 BHyTpeHHss

JTUCTIUTLUTAH IS
pereHus
CTaHJIAPTHHIX 33124 B
COOTBETCTBHH C
HATPaBIEHHOCTHIO
npodeccCuoHaTbHON
NESTEIIbHOCTH
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chpeprl. KommekcooOpazoBaTenb. 3apsi KOMIUIEKCHOTO —HOHA.
Koopaunanmonnoe uncino. Jiuranas.

43. Ilonumepsl. PU3UKO - MEXAaHUYECKUE CBOWMCTBA MOJIMMEPOB. Tpu
COCTOSIHUSI: CTEKJI000pa3HOoe, BEICOKOAIACTUYHOE, BA3KO—TEKyuee.

44. Tlonumepsl. Ilpupoansie u cuHTeTHueckue mnonaumepsl. CocrtaB
noiauMepoB. 3BeHo. Llens. Crenens nonumepuszanuu. [Ipumepsi.

45. Tlnactmaccel. CocTaB, IIOJIyY€HUE, CBOICTBA U IPUMEHEHHE.
[Ipumepsbil.

46. ITomumepbl. CriocoObI OTYYSHUS TTOJTUMEPOB.

47. Bunpl kayuykoB. [Ipumepsl, cBoiiCTBa, IPUMEHEHHUE.

48. Ilomustunen. IlomuxnmopBunmi. IlomyyeHnue, cBoWcTBa U
IIPUMEHEHUE.

49. IMomureTrpadTopaTuieH. [lonydeHnue, CBOMCTBA U TPUMEHEHHE.
50. CuHTeTHYeCKHE BOJOKHA, KiIaccH(UKaius, OOIIue CBOWCTBA,
MoJIy4yeHue, IPUMEHEHHE.

51. Koppo3us MetannoB. MexaHU3M KOPPO3UOHHBIX IPOIIECCOB.
[Tpumepsr.

52. AtmMocdepHas KOppo3usi.

53. MeTobl 3alIUTHI METAJUIOB OT KOPPO3HUHU.

54. Koppo3uoHHbIE IPOLECCHl, MPOTEKAIOIIME IMpU HAPYLIEHUU
METAIITMYECKUX MOKPBITHIA.

[Ikana 1 KpUTEPUH OLIEHUBAHUS OTBETA O0YUYaIOUIErocs MPECTABIECHbI B Ta0INLIE

Hlxkana Kpurepun oneHuBanusi
Onenka 5 BCECTOPOHHEE,  CUCTEMAaTHMYeCKoe M  IIyOOKOe  3HaHHe
(OTIM4HO) IPOrpaMMHOIO  Marepuana,  yCBOGHME  OCHOBHOW U
JOTIOJIHUTEIBHOM JINTEPATypPhl, PEKOMEHAOBAHHOW IIPOrpaMMOn
JUCIUILIMHBL, TPABUJIBHOE PEIICHUE 3aJa4H.
Onenka 4 MIOJIHOE 3HAHME MPOrPaMMHOr0 MaTepuaia, yCBOEHHE OCHOBHOM
(xopo110) JUTEPaTyphl, PEKOMEHJOBAHHOM B IporpaMMe, HaJlu4ue
MaJO3HAYUTENIbHBIX ~OMMOOK B  pEHIeHMH 3aJayd, WId
HEJ0CTAaTOYHO MOJIHOE PACKPBITUE COAEPkKAHUE BOIIPOCA.
Onenka 3 3HaHHWE OCHOBHOT'O MPOrPaMMHOI0 MaTepuana B MUHUMAaJIbHOM
(YIOBIIETBOPUTENIBLHO) o0beMe, TMOTpelHOCTH HENPUHLIUIHAIBHOIO XapakTepa B
OTBETE Ha DK3aMEHE U B PEIICHUU 3a/1a4H.
Onenka 2 npobensl B 3HAHUAX OCHOBHOI'O IPOIPAaMMHOI0 MaTepuana,
(HEey/10BJIETBOPUTEINILHO) NPUHLMINATIBHBIE OIIMOKM NpU OTBETE Ha BONPOCHI U B
pELICHNN 33aJJa4H.
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JUCT PETUCTPAIIMA U3SMEHEHU

Howmep
W3MEHEHUS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBaHue I
BHECEHUSA
U3MEHEHUN

IToamnuce

Pacmmdposka nonnucu

JlaTa BHECEeHHS
M3MCHCHUS
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