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

1.1. Hean u 3a7a4m TUCHHUILIAHBI

BakanaBp no HanpasneHuto noArotoBku 35.03.06 ArpouHkeHepHs TOHKEH ObITh MOArOTOBJICH
K pEUIeHHI0 3a7ad Npo(eCcCHOHAIBHOW MAEATENbHOCTH CIEAYIOIIUX THUIIOB: IPOM3BOJCTBEHHO-
TEXHOJIOTMYECKOU; IIPOEKTHOM.

Heab aucnunmiMHbl — cHOpMUPOBATH y CTYAEHTOB CHCTEMY (YHAAMEHTAJIbHBIX 3HAHUM IO
XUMHH, HEOOXOTUMBIX ISl MOCIEAYIOIIeH MOJATOTOBKHA OakaiaBpa, CrocoOHOTO K 3(QexkTuBHOMY
PELICHHUIO NMPAKTHYECKUX 3a7ay CElNbCKOXO3SIMCTBEHHOIO MPOU3BOJCTBA, a TaKXkKe CIIOCOOCTBYIOIIUX
JaJIbHENIIEMY Pa3BUTHIO JIMYHOCTH.

3aga4u AUCHMILIMHBI

— M3Y4YUTb OCHOBHBIC XHMHYECKHE SBJICHUS, OBIAACTh (PyHIaMEHTAJIHHBIMH TOHITHIMHU,
3aKOHAMHU U TEOPHUSIMH KJIACCUYECKOU U COBPEMEHHOM XUMUM;

— chopMHpOBaTH OCHOBBI HAYYHOT'O MHUPOBO33PEHUS M COBPEMEHHOTO XUMHYECKOTO MBIIIUICHUS;
O3HAKOMHUTBCS C HAay4yHOM ammapaTypodl M MeToJaMM XMMHUYECKOIO MCCIeIOBaHUs, MPUOOPECTH
HAaBbIKU IIPOBEJCHUSI XUMHUYECKOI0 IKCIIEPUMEHTA;

— HAYYUThCS BBLACIATH XUMHUECKOE COJIepKaHHe B IMpPO(GECCHOHAIBHBIX 3ajadyax Oynyuiei
NeSITENIbHOCTH;

— OBJIAJICTh METOJJaMU PELIeHUs TPO(PECCHOHATIBHBIX 3a/1au.

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

OIIK-1. CrnocobeH pemiate THIIOBBIC 3aJa4d TPO(ECCUOHATBLHOW NEATEIHPHOCTH Ha OCHOBE
3HaHUI OCHOBHBIX 3aKOHOB MAaTEMaTHYECKUX U ECTECTBEHHBIX HAyK C [PUMCHCHHEM
WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN

Ko n nammeHoBaHMe
HHnkaTopa dopmupyemsie 3YH
JOCTKEHUS
KOMIIETEeHIINH
3HaHus | OOy4Jaromuiics JOKEH 3HaTh: OCHOBHBIE 3aKOHBI XUMUH,
W-lomk1 SIBJICHUS U TIPOLIECCHI, HA KOTOPBIX OCHOBAHBI IPHHIIUIIBI
Hcnons3yer JeNCTBUS 00BEKTOB MPOPECCHOHAIBHOM AEATEIbHOCTH U
OCHOBHBIE 3aKOHBI KOTOPbIE UCHOJIB3YIOTCS AJIS PeIIeHUs] HHKEHEPHBIX 3a/1a4 -
€CTeCTBEHHOHAYYHBIX (61.0.11-3.1)
JUCLUIUIAH 715 ymeHus | OOyyaromuiicst 10JKEH yMEeTh: HCII0JIb30BaTh OCHOBHBIE
pemeHwsI XUMHYECKHE 3aKOHBI U TIOHITHS B TIPO(ECCHOHATBHOM
CTaHJApTHBIX 33]a4 B JeSITeILHOCTH U JIJISl peIlieHs] MHKEHEPHBIX 3aj1ay -
COOTBETCTBHH C (b1.0.11-VY.1)
HaNpaBJIEHHOCTHIO HaBblkM | OOyyaromuiics J0JKEeH BIa/leTh: HABbIKAMH OTITMCAHUS
npodeccHoHaIbHON OCHOBHBIX XMMHUYECKHX 3aKOHOB, SIBICHHI U MPOILIECCOB, HA
JeSTeNbHOCTH KOTOPBIX OCHOBAHbI IPUHIIMIIBI JEHCTBUS OOBEKTOB
poeCCHOHATBFHOMN eATETLHOCTH B KOTOPBIE HCIOTB3YIOTCS
JUIS peleHns nHxeHepHbIxX 3a1a4 - (b1.0.11-H.1)




2. Mecto nucuumianHbl B cTpykrype OIIOIT

HMuctunmuna «XUMUS» OTHOCHTCS K 00S3aTebHOM YacTH OCHOBHOW MpodeccHoHaIbHOM

00pa3oBaTenbHOM POrpaMMsbl OakanaBpuaTa.

3. O0bémM AuCHMIVINHBI U BUJbI Y4eOHOH padoThl

O6bem nucuMIuiuHbl coctaBisieT 3 3audetHbie eauHuibl (3ET), 108 akamemMuueckux 4vacos,

(manee yacoB).
JlMCIUIUINHA U3Y9aeTCs:
- oyHas ¢hopma oOydeHus B 1 cemectpe;
- 3a04Has Gpopma oOydyeHus Ha 1 Kypce.

3.1. Pacnipenesienue o0bemMa JUCUMIIJIMHBI 110 BUJAAM Y4eOHOil padoThbl

Bun yae6HO# paboThI

KomnmuectBo yacos

Ounas gopma

3aounas Gopma

o0y4deHus oOyueHus
KonraktHas pabora (Bcero), 48 12
B TOM 4McJe NPAKTHYecKas NOJAr0TOBKa*
Jlexmun (JI) 16 6
[Ipaktuueckue 3anstus (I113) 32 6
Jlaboparopusie 3ansaTus (JI3) - -
CamocrosiTesbHas padora odyuawiuxcs (CP) 60 92
KonTpoasn - 4
Hroro 108 108
3.2. Pacnpenesienue yueOHOIro BpeMeHH 110 pa3jiesiaM U TeMaM
Ounas ¢popma o0yueHus
B Tom uncine =
Ne Bceero g
HanmenoBanue paszaena v TeMbl KonTaktHas padora =
n/m 4acoB CP Z
J J3 | 113 2
1 2 3 4 5 6 7 8
Paznen 1. OCHOBBI CTpOEHUSA BEIIECTBA
1.1. | BBenenne. OcHOBHBIE 3aKOHBI XMHUH. 6 2 - 2 2 X
1.2. | Xumus u epuoandeckas cucreMa 12 2 - 4 6 X
aneMeHTOB. CTpoeHHe aTOMOB. XUMUYecKast
CBSI3b.

Paznen 2. B3aumoaelicTBUS BEIIECTB




2.1. | Xumunyeckas tepMmouHamMuka. OCHOBHBIE 18 2 - 6 10 X
3aKOHBI TEPMOJIMHAMUKU. XUMHYECKas
KUHETHKA. XUMUYECKOE PABHOBECHE.
Paszpnen 3 PacTBopbl.
3.1. | XuMHUYECKHE CUCTEMBI: PaCTBOPBHI, 18 2 - 6 10 X
IUcTiepCHbIe CUCTeMbl. OCHOBBI XUMUYECKOTO
aHaJIM3a BOJHBIX PACTBOPOB.
Pa3nen 4. DnekTpoXuMHUYECKUE POLIECCHI.
4.1. | DIEKTPOXUMUYECKUE CUCTEMBI: KUCIIOTHO- 26 4 - 8 14 X
OCHOBHBIE U OKHCITUTEIHHO-
BOCCTaHOBUTEJIbHBIC CBOMCTBA BEILIECTBA.
lanpBaHMYECKHE IIEMEHTHI. XUMHYECKUE
HCTOYHUKHU TOKA. DIIEKTPOIIU3 COCTUHEHUH.
Koppo3ust MeTayuioB u 3aiiura oT KOppo3uu.
4.2 | PeakunoHHast CIIOCOOHOCTE BEIECTB. 18 2 - 4 12 X
XHUMUYECKUE CBOKMCTBA METAILJIOB.
Pa3znen 5. DnemMeHThl OpraHu4ecKoi XUMHUU
5.1. | DneMeHThl OpraHMYECKON XUMUU, IOJTUMEPHI, 10 2 - 2 6 X
OJIUTOMEPBHL.
KonTposb - X X X X X
Hroro 108 16 - | 32|60 | -
3aounas ¢opma o0yueHusn
B ToMm uncne
Ne Beero | KonrakTHas paGora =
HaumeHoBanue pa3fenoB u TeM 5]
n/m 4acoB &
J J3 13 CP =
~
Paznen 1. OcHOBBI CTpOEHHS BEIIECTBA
1.1. | BBenenue. OcHOBHEIE 3aKOHBI XUMUH. 4 - - - 4 X
1.2. | XuMus u mepruogndecKasi cuctema 8 1 - 1 6 X
aneMeHToB. CTpoeHHe aTOMOB. XUMHUYecKast
CBSI3b.
Pasznen 2. B3aumMoneicTBUS BEIIECTB
2.1. | Xumnueckast TepMoinHamMuka. OCHOBHBIE 20 1 - 1 18 X
3aKOHBI TEPMOJIMHAMUKH. XUMHICCKas
KHHETHKA. XUMUYECKOE PaBHOBECHE.
Pa3nen 3 PacTBopsl
3.1. | XuMHUECKHE CUCTEMBI: paCTBOPHI, 22 1 - 1 20 X
aucrepcHbie cucTeMbl. OCHOBBI XUMUYECKOTO
aHaJIN3a BOJHBIX PACTBOPOB.
Paznen 4. D1eKTpOXUMHUYECKHE MTPOLECCHI
4.1. | DAEKTPOXMUMHUYECKHUE CUCTEMbI: KUCIOTHO- 26 2 - 2 22 X

OCHOBHBIC 1 OKHCJIUTCIIBHO-
BOCCTAaHOBHUTEIbHEIC CBOMCTBA BEIIIECTBA.
I'anpBaHMYECKHE JIE€MEHTH. XUMHUUYECKHUE




HCTOYHUKHU TOKA. DJIEKTPOJIU3 COEINHEHUH.
Koppo3ust MeTamioB u 3auiura oT KOppo3uu.

4.2. | PeakuuoHHAas CIIOCOOHOCTH BEIECTB. 20 1 - 1 18 X
XUMHUYECKHE CBOMCTBA METAJLIIOB.

Paznen 5. DneMeHThl OpraHM4ecKord XUMHUH

5.1. | DneMeHThl OpraHM4eCcKO XUMHH, IOJIUMEDBI, 4 - - - 4 X
OJIMTOMEPBI.
KonTposs 4 X X X X 4
Wroro 108 6 - | 6 | 92 | 4

4. CprRTypa H coAepKaHuE€ NUCHUIIJIMHDBI, BKIIIOYAKIIEC MPAKTUYIECCKYIO IIOATOTOBKY

[IpakTHueckass MOATOTOBKAa IpU pealn3allMd y4eOHBIX IPEIMETOB, KYypCOB, IUCLUIUIMH
(Mopayneil) opraHusyercsi myTeM IPOBEJACHHS MPAKTUUYECKUX 3aHSITHI, MPaAKTUKYMOB, JIAOOPATOPHBIX
paboT W WHBIX AaHAJOTHMYHBIX BHJOB Y4YEOHOH IEATETBHOCTH, NPEAyCMATPUBAIOIINX Y4acTHE
oOydarolmuxcsi B  BBIIOJHEHHH OTHCNBHBIX JJIEMEHTOB pPaldOT, CBs3aHHBIX C Oymymieit
poheCCHOHATTLHOMN IeATEEHOCTHIO.

[IpakTUueckas MOArOTOBKAa MOKET BKJIFOUATh B CEOsl OTJEIbHBIC 3aHATUS JIEKIIMOHHOTO THIIA,
KOTOpBIE MpeayCMaTpUBAIOT Mepenady yueOHOl uHbopManuu 00ydaromuMcs, HeoOXOoIuMOM ams
MOCJIEIYIOIIETO BBIITOJHEHUS paboT, CBA3aHHBIX ¢ Oyayiel mpodecCHOHATbHON e TEeIbHOCTBIO.

4.1. Coaep:xanue TUCHUIIMHBI
BBenenne
Xumus Kak 4acTb ecrecTBO3HaHus. [Ipeamer xumun. BeniectBo. Buabl XMMHUYECKUX peakHu.
CBsA3b XUMUU C APYTMMHU HayKaMmMHu. 3HAY€HHE XUMUU B (OPMUPOBAHUU MBIIUICHUS, B U3YUYCHUU
MIPUPOJIBI ¥ PA3BUTUU TEXHUKU. XUMUS U TTPOOJIEMBI SKOJIOTUH.

OCHOBBI CTPOEHUS BelleCTBA

DNEeKTPOHHOE CTPOEHUE aToMa M CHUCTeMaTHKa XHMHYECKHX 3JeMeHTOB. KBaHTOBO-
MexaHuueckas moaenb aroma. [Ipunuun [aynu u npaBmino Xynaa. CTpoeHHEe MHOTO2JIEKTPOHHBIX
atoMoB. Ilepuonuueckas cucrema J[.MI. Menzaeneesa M H3MEHEHHE CBOMCTB JJEMEHTOB M HX
coenquHeHU. OKHCIUTENHHO-BOCCTAHOBUTEIILHEIE CBOMCTBA DJJIEMEHTOB. XHMHYECKas CBSI3b.
OCHOBHBIE THUIIBI U XapaKTEPUCTUKU CBsI3U. KoBaneHTHas U MOHHAs CBA3U. MeTO/1 BaJIEHTHBIX CBSI3EH.
I'mbpunmzamnus. I[lonsitue o0 w™MeToAe MOJEKYJspHbIX opoOurtaneit. CTpoeHue U CBOMCTBa
npoctedmux MoJiekyn. Tumbl B3aumoaencTBus Moliekyd. KomiuiekcHble coenuHeHus. OCHOBHBIE
BUJIbI B3aUMOJIEHCTBUS MOJIeKYJ. CUIIBI MEXKMOJIEKYJISIPHOTO B3auMoaecTBUsA. BomopoiHas cBA3b.
JloHOpHO-akLenTopHOE B3auMojeicTBue Moiekyn. KommekcHble coeauHeHus. Kommiekcsl,
KOMIUIEKCOOOpa3oBaTeNU. JIMTAHMBI, 3apsAl W KOOPAWHAIIMOHHOE YHCIO KOMIUIEKCOB. THIIBI
KOMIUIEKCHBIX cOeIUHEHUW. [IOHSATHE O TEOpHsSX KOMIUIEKCHBIX COCIMHEHMI. XUMHS BEILIECTBA B
KOHJICHCUPDOBAHHOM COCTOSIHUU. ATpEeraTHOE€ COCTOSIHHE BENIeCTBAa. XHMHUUYECKOE CTPOCHHUE
TBepnoro Ttemna. AmopdHoe cocTosHue BemecTBa. Kpucramiel. Kpucramimdeckue pemieTKy.
XuMHYecKasi CBSI3b B TBEPABIX Tenax. Meraminnueckas CBSI3b U METaJUIbl. XUMHUYECKash CBS3b B
MOJYNPOBOJHUKAX W JUAIEKTpuKax. PeanmbHble kpuctawwibl. IIpoctoe BemectBo. M3omepuss u
AJUIOTPOIIHUSL.

B3anmoneiicTBus Bemecrs

DneMEeHTbl XUMUYECKON TePMOAMHAMUKHU. DHepreTuyeckrue 3PQGeKThl XUMUUYECKHX PEaKIHi.
BHyTpeHHsA1 »Heprus u SHTaubnud. Tepmoxumus. TepMOXMMHUYECKHE 3aKOHBI WM YpaBHEHUS.
OHTanbnusi 00pa3oBaHUSl XHMMHUYECKUX coenuHeHud. CTaHIapTHOE COCTOSHHUE. OHTPONUS U ee
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M3MEHEHHE MPU XUMHUYECKUX mpoueccax. JHeprus I'm60ca u sHeprus ['enpMmrosbla U MX U3MEHEHUS
IIpU XUMHUYECKUX IIpOLEcCax. YCIOBHS CaMOIPOU3BOJIBHOIO IPOTEKAHHUS XHMHWYECKUX PEaKIU.
VYcnoBust xumuueckoro paBHosecusi. OOpaTtuMele U HeoOpaTUMble peakuu. XUMUYECKUHA MOTEHIHAI.
AKTUBHOCTB ¥ KOA(P(PHUIIMEHT aKTUBHOCTH.

Xumnueckoe U (azoBoe paBHOBecUs. 3aKOH JeicTBus macc. KoHcTaHTa paBHOBEcHs U €€ CBS3b C
tepMmoguHamMuyeckumMu  QyHkiusiMu.  lpuamun  Jle-lllatense. Xumudeckoe paBHOBECHE B
rereporeHHslx cucremax. @Pazooe paBHoBecue. IIpaBuno ¢a3. Pacnpenenenue BeliecTs B
rereporeHHsix cucremax. IloBepxHoctHbie siBieHHs. CopOums. AncopOLMOHHOE pPaBHOBECHE.
I'ereporennsie AUCIIEPCHBIE CUCTEMBI.

Xumuueckass KuHeTuka. CKOpPOCTh TOMOIEHHBIX XUMHUYECKMX peakuuid. OCHOBHOE XUMHUYECKOE
yYpaBHEHHE. 3aBUCUMOCTb CKOPOCTH XMMHMYECKHX PEAKLUN OT TEeMIEpaTypbl. JHEprus akTUBALUH.
I'omorennsiil katanus. LlenHeie peakuuu. PU3HYECKHE METOIBl YCKOPEHUS XUMHYECKHUX PEAKLIMM.
Konebarenbuble peakiuu. CKOpOCTh FeTepOreHHbIX XMMUUYECKHX peakluil. ['ereporeHHbIi KaTamus.

PacTBopbl.

Onpenenenne M kiaccu(uKkaluus pacTBOPOB. PacTBOpbI HEIIEKTPOIUTOB U 3BJIEKTPOJIMUTOB.
Boanbie pacTBOpBI  3JEKTPOIMUTOB. ACCOLMHPOBAHHBIE W HEACCOLMHPOBAHHBIE 3JIEKTPOJIUTHI.
CBoiicTBa pPacTBOPOB ACCOLMHUPOBAHHBIX DJIEKTPOIUTOB. AKTUBHOCTb. OCOOEHHOCTH BOJBI Kak
pacTBOpUTEIA. DJIEKTPOIUTHYECKass AUCcoLMalus Boabl. BogoponHslii nokasarens cpeabl. MonHble
peakuun B pacTBopax. Jluccouuanusi KOMIUIEKCHBIX COCAUMHEHH. Teopusi KHUCIOT U OCHOBAHUM.
KoHCTaHTBI KUCTTIOTHOCTH U OCHOBHOCTH.

Komnonaneie cucremsl. JlucnepcHOCTh U AucnepcHble cucTeMbl. Kiaccupukamus KoITOuTHBIX
cucteM. 3054 U renu. Munessl 1 ux crpoenue. lloiydeHne KomIouIHbIX pacTBOPOB. Y CTOMYMBOCTh
KOJUIOM/IHBIX CHUCTEM, ONTUYECKUE M AIEKTPUUYECKUE CBOMCTBA. MeTO/bl MONYYEHUS U pa3pyLICHUs
KOJUIOUIHBIX cucteM. Kosou il B IpupoAHbIX cucTemMax. PacTBopbl moauMepos.

JIEKTPOXMMHYeCKHe MPoLecchl.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE MIPOLIECCHI. Onpenenenue u KiaccupuKanus
NEKTPOXUMUYECKUX TporeccoB. 3akoHbl Papanes. TepmoauHaMuKa 3JIEKTPOJHBIX IPOLECCOB.
[Tonatue 00 51MEKTPOAHBIX MOTeHIManax. lanpBaHumdeckue sieMmeHThl. DJIC U ee u3MepeHue.
CrangapTHbI BOJOPOJAHBIN 3JIEKTPOJl W BOJOPOJHAs IIKana IMOTEHIMaloB. YpaBHeHue HepHcra.
[loTeHuManel METANIMYECKUX, Ta30BbIX UM  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  DJIEKTPOJOB.
HNoHcenekTuBHbIE AJIEKTPOAbI M ceHcopbl. MemOpansl M MeMmOpaHHbIH mnoTeHuuan. Kuneruka
NEKTPOAHBIX IPOLECCOB. DIEKTPOXUMHUYECKAsT M KOHLUEHTPALMOHHAS TMOJSApHU3alMsl. DJIEKTPOJIN3.
[TocnenoBarenbHOCTh ANEKTPOAHBIX MPOLIECCOB. BRIX0M MO TOKY. DIEKTPOJIU3 C HEPACTBOPUMBIMU U
PacTBOPUMBIMH aHOJIAMHU.

Koppo3us u 3amura MeTanaoB U criiaBoB. OCHOBHBIE BUJIbI KOPPO3UU. XHUMUYECKasi KOPPO3Us.
Onexrpoxumuueckas kopposzusa. Kopposus noa aefictBueM OnyXJarolinX TOKOB. MeTo/bl 3aIUThl OT
KOppO3UU: JIETMPOBaHHUE, 3JEKTPOXUMHUYECKAsl 3allUTa, 3alIUTHbIE MOKpPHITHS. M3MeHeHue CBONCTB
KOPPO3HOHHOM cpeibl. MTHruOuTopel KOppo3uu.

DONEeKTPOXUMHUYECKUE CUCTEMbl. XHUMHYECKHE HCTOYHHUKH TOKa. OJIEKTPOXUMHYECKHE
HHEPrOyCTAaHOBKU. ODIJIEKTPOXMMUYECKHE MpeoO0pa3oBaTeNd, KOHAEHCATOPbI. JIEKTPOXUMHUYECKas
00paboTKa METaJUIOB. DAEKTPOXUMHUUECKHUE TOKPHITHSI.

PeaknuonHasi cnocoOHOCTEH BellecTB. XMMHUYECKHE CBOMCTBa METAJLIOB.
BerecTBO 1 ero yucToTa. AHAIUTUYECKUI CUTHAT M €r0 BUABL. XUMUYECKas HICHTU(UKAIINS.
KucnotHo-ocHOBHOE W OKHMCIWTEIHLHO-BOCCTAHOBHUTEIIBHOE THUTpPOBaHUE. [ paBUMETpUUYECKHH U
KOJIOPUMETPUUYECKHUM aHANN3. DIEKTPOXUMUYECKUE METObI aHATIN3A.

JIeMEeHTBbI OPraHU4eCKOoil XUMHUH.
Opranuyeckre MOJIMMEpPHbIE MaTepHalibl. MeToabl MOJy4eHHUs IOJIMMEPOB, MOIMMEpPU3alIUs,
nosinkoHaeHcanus. CTpoeHue 1 cBoKCTBa NoauMepoB. [IpuMeHenne noammepos.



4.2. Cogepxanue JeKI Ul

Ounas popma oOyueHust

n/n

Kpatkoe conepxanue neKuui

Koi-
BO
4acoB

IIpakTnueckas
TIOJATOTOBKA

Beenenne. OcHOBHBIE MOHATHS M 3aKoHbl XuMuu [Ipeamer xumuu. 3HaueHUe
XUMHH B HAYYHO-TEXHUYECKOM ITporpecce OCHOBHBIE MIOHATUS U 3aKOHBI XMMHH.
XuMus U iepuonyecKas cucrema ieMeHToB. CtpoeHue aroMoB CoBpeMEHHBIE
IIPEICTaBICHUS. O CTPOCHMM aTOMOB JJIEMEHTA, OCHOBaHHBIE Ha HEKOTOPBIX
IIOJIOKEHUAX KBAaHTOBOM MEXAHMKHU: JIBOMCTBEHHAs KOPIIYCKYJISPHO-BOJIHOBAs
IIPUPOJIA JIEKTPOHA, IPUHLIMII HEOIIPEAEICHHOCTH, KBaHTOBbIE yncia. [IpuHnmn
[Taynu. IlpaBuina W MOPAOOK 3allOJHEHHMS AaTOMHBIX OpOUTalei, MpaBHIIO
KneukoBckoro, Xynaa, 3anper [Ilayim  MHOTORJIEKTpPOHHBIX  aTOMOB.
B3anMOCBsI3b  pacronoOKEHUsT JJIEKTPOHOB B aTOMax C HX XUMHUYECKUMH
CBOMCTBAaMH.

+

[lepuoanueckuii 3aKOH B CBETE CTPOCHHUS aTOMOB, NEPHOJUYECKas CHUCTEMa
37eMeHTOB. HekoTophle XapakTepUCTUKH aTOMOB 3JIEMEHTOB: PalyChl aTOMOB U
WOHOB,  DHEPrusl  HMOHM3AIMH,  DJHEPrus  CPOJCTBA K  DJIEKTPOHY
ANEKTPOOTPHUIIATENIFHOCTh. XUMUYECKasi CBsI3b HopmanbHOoe U BO30YXIEHHOE
cocTossHEe aToMOB. OCHOBHBIC THUIIBI U XapPAKTEPUCTHKUA XUMUYECKOW CBS3U:
METO/] BaJICHTHBIX CBA3€H, OHATHE O METOJIe MOJICKYISPHBIX opOuTaneii. CBs3b
KOBAJICHTHAsI, JOHOPHO-AKIENTOPHAsl, MOHHAs, METaJUIMYecKasi, BOJOPOJIHAS.
3aBHCHUMOCTh CBOMCTB BEIIECTB OT THUIA XUMUYECKOU CBSI3U.

XuMuyeckass ~ TEpMOJMHAMUKA. OcHoBHbIE HOHATUA U 3aKOHBI.
TepMonuHaMuueckass cucTeMa. BHYTpeHHsSI DSHeprus TEpMOJAMHAMUYECKOU
cucrteMbl. TeroBoir 3¢dexkt peakuuu. I[lepBoe Hayai0 TEPMOJAMHAMHUKH.
Onranenus. Tepmoxummyeckue ypaBHeHus. 3akoH ['ecca. Bropoe Hagano
tepmoauHamuku. CraHnaptHas SHTponus. DakTopbl (SHTPONUNHBIA U
DHTAJIBIIUNHBIA),  ONPENENAIOIINE  BO3MOXKHOCTh  WJIH  HEBO3MOYKHOCTH
CaMOIIPOM3BOJIBHOTO  NpOTeKaHusi mpoueccoB. M300apHO-U30TepMUYECKUil
noreHuuan. HampaBiaeHHOCTP XMMHMUYECKHX IPOLECCOB. DHeprus l'empmronsia
(M30XOpHO-U30TEPMHUUYECKUN TOTEHIIUA).

XuMundeckasi KHHETUKA. XMMUYECKOE PaBHOBECHE | OMOTE€HHBIE U FE€TEPOTrEeHHBIE
XumMHuueckue rnpoueccbl. CKOpoCTh U MEXaHU3M peakiuu. PakTophl, BIUSIOLINE
Ha CKOpPOCTb XMMHUYECKHMX pEaKIHil. 3aKOH JEHCTBYIOIIHUX Macc, KOHCTaHTa
CKOPOCTH, KMHETHUECKHE YpaBHEHUS, MOPAJOK peaklMHU. DHEprusi aKTUBALUH,
npaBuwio Baut-T'opda, ypaBuenume Appenmyca. Karamus. Cwmemienue
xuMuueckoro pasHoBecus. [Ipuanun Jle-Illarense.




5 | Hucnepcubie cucrembl. PactBopsl Kiaccudukanus IHUCHIEPCHBIX CHCTEM.
['pyOonucnepcHble CUCTEMBI, HUX CBONCTBA W HCIIOJIB30BAHHE B CEIHCKOM
xo3siicTBe. KosutonaHele pacTBOpbl, OCOOEHHOCTH CTPOEHHUS, CBOMCTBA.
PacTBopbl, kak roMoreHHble cuUcCTeMbl. CrocoObl BBIPAKEHUS KOHILIEHTPALUU
pactBopoB. Teopuss pa30aBICHHBIX pPACTBOPOB, HEIIEKTPOIUTOB. (OcMoc.
Ocmotuueckoe naBneHue. JlaBneHue HacbllleHHOro Imapa. Temmeparypa
KHUIICHUS W 3aMep3aHus (KpHUCTaIM3amus) pacTBOpoB. 3akoHbl Bant-I'odda u
Payns na5is  HE’NEKTPOIUTOB U AJIEKTPOJIUTOB, HCIIOJIB30BAHUE UX JUIA
W3TOTOBJICHUS OXJIQXJIAIOIMIMX U aHTUOOJIEICHUTEIBHBIX CMA30K U >KHIKOCTEH.
AnTudpussl. CuinbHble W cila0ble  AJIEKTpONUTHL. KOHCTaHTa U CTETICHb
nuccoranuu. M3otonnuecknii koddduiment. 3akoH pazdasieHuss OcCTBaibaa.
HNonHoe mnpousBenenue Boabl. Bomoponsslid mnokasarens. ['mapomns3. Ero
3HaYCHHE npu UCIOJIb30BaHUU ynoOpenuit u SKCIUTyaTallH
CEJIbCKOXO03MCTBEHHON TEXHHUKH.

6 3JI€KTpOXI/IMI/I‘-IeCKI/IC cucteMbl. OKHCIUTEIBHO-BOCCTAHOBHUTEILHBIC
MpoucecCChl: OIPCACICHHUC, TCPMOJHMHAMHUKA, HAIIPAaBJICHHOCTb, BO3MOKXHOCTb
IMPOTCKAHUA B 3aJJaHHOM HaIIPaBJICHUU. SHGKTpOILHBIf/'I MOTCHIMAJI Ha I'paHUIC
T eTeporeHHoﬁ CUCTCMbI MCTAJJI-OJICKTPOJIUT. CTaHI[apTHBIﬁ BHGKTpOI[HHﬁ
NnoreHuualu, psaa HaIIpsKCHHUd MCTAJUIOB, €ro 3HA4YCHHUC. I'anpBannueckue
JJICMCHTHI. HpI/IHI_II/IH pa6OTLI. XUMHYECKHE MCTOYHMKHU TOKA. ((CYXI/IG))
9JICMCHTLI, aKKYMYJIATOPBI, TOINIMBHBIC 3JICMCHTEI.

7 Koppo3uss MertayioB. 3ammra OT KOppo3uu. XUMHUYECKas H
AIIEKTpOXUMHUYECKasi Koppo3us. [IpuuMHBI M MeXaHM3M 3JIEKTPOXHUMHUYECKOM
Koppo3uu. Yuiep0d, npuuuHsiemblii koppos3uei. Koppos3us ¢ kucioponHoi u
BOJIOPOJHON Jenosipu3anuei. MeToabl 3auThl OT KOPpOo3uH. JIakokpacoyHble
U METaJIMYECKUE TOKPBITHS, NPOTEKTOpHAs 3allluTa, 3JIEKTPO3alIMTA.
WHrHOUTOpHI KOPPO3HUH.

8 ONEeKTpOau3 PpaciulaBOB U BOAHBIX PAacTBOPOB  AJIEKTPOJIUTOB.
[TocnenoBarenbHOCT pa3psAa 4YacTHIl Ha JJIEKTPOJaX IpU DJIEKTPOJIU3E B
3aBUCHUMOCTH OT BEJIMYMHBI AJIEKTPOJHOTO mnoTeHnuana. llomspusanua mpu
anekrpoause. [lepenanpskenue.

9 OnemMeHTbl opraHudeckod xumuu. [lonmuMepsl M OJUTOMEDSI.
ITonmumepHsle Marepuanbsl. MeTOAbl NMOJYyYEHHs], OTIACIbHBIE MPEICTABUTEIIN:
IUIACTMACCHI, BOJIOKHA, Kay4yKH. 3aBUCUMOCTb CBOMCTB OT/EJIBHBIX MaTepUalioB
OT CTPYKTYpbl MakpoMOJeKys. Vcrmonp30BaHME NOJMMEpPHBIX MAaTEpHUaJoB B
MAaIIMHOCTPOSHUH TPH 3KCIUTyaTallud U peMoHTe oOopynoBaHus. I'epmeruku,
KOMITAYH/bl, KJIEH, JJIEKTPOU30JALIHOHHBIE MATEPHAIIBI.

Hrtoro

16

15%
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3aounas popma o0OyueHust

Kpatkoe conepxanue nekuui

Kom-
BO
4acoB

IIpakTnueckas
IIOArOTOBKA

Beenennie. OCHOBHBIE TMOHATHS U 3aKOHBI XxuMuM [IpenMer xumuu. 3HadYeHUE
XMMHUHU B HAYYHO-TEXHUYECKOM Iporpecce OCHOBHbBIC MOHATUSA U 3aKOHBI XUMUHU.
XuMHS U TIepuoandeckas cucreMa 3yeMeHToB. CtpoeHne atoMoB COBpeMEHHBIE
MPEACTABICHUSI O CTPOCHUM aTOMOB 3JIEMEHTa, OCHOBAHHBIE HA HEKOTOPBIX
MOJIOXKEHUSAX KBAaHTOBOM MEXaHWKH: JIBOWCTBEHHAs KOPITYCKYJISIPHO-BOJHOBAsS
MpUPOJIA PIEKTPOHA, TPUHITUI HEOMIPEACIEHHOCTH, KBAaHTOBbIE yncia. [I[puHimn
[Taymu. IlpaBuna u MOPSAAOK 3alOJIHEHHWS AaTOMHBIX OpOWTaned, NpaBHIIO
KieukoBckoro, Xynma, 3amper Ilayam  MHOIO2JEKTPOHHBIX — aTOMOB.
B3auMoCBsI3bp  pacmoyioKeHUsT DSJEKTPOHOB B aTOMaX C HMX XHMHYCCKUMH
CBOMCTBaMH.

+

[lepuonnueckuii 3aKOH B CBETE CTPOCHHUS ATOMOB, MEPUOIAUYECKAs CUCTEMA
21eMeHTOB. HEeKOTOphIE XapaKTEpUCTUKU aTOMOB 3JIEMEHTOB: PaJuyChl aTOMOB U
MOHOB,  SHEpPrusi  HMOHU3AIMM, DSHEPrus  CPOACTBA K  DIJIEKTPOHY
AIIEKTPOOTPHIIATENIEHOCTh. XUMHUYecKas CBsi3b HopmanbHOe M BO30YXKICHHOE
cocTossHMEe aTOMOB. OCHOBHBIE THUIIBI M XAPAKTEPUCTUKU XMUMHYECKOW CBS3H:
METO/I BaJIECHTHBIX CBA3EH, IOHATHE O METOJI€ MOJIEKYJISIpHbIX opOuTaneil. CBs3b
KOBAJICHTHAsl, JOHOPHO-aKUENTOPHAsl, WOHHAs, METAJUINYEeCKasl, BOJOPOIHAS.
3aBUCUMOCTb CBOMCTB BEILLIECTB OT THUIIA XUMUYECKOU CBSI3U.

XuMuyeckass ~— TEpMOJMHAMUKA. OcHoBHbIE HOHSTUSA u 3aKOHBI.
TepMonuHamuueckass cucreMa. BHYTpPEeHHsISI SHEprusi TEPMOJMHAMHUYECKON
cuctembl. TemmoBoit 3ddext peaknuu. I[lepBoe HaYaIO TEPMOIUHAMUKH.
Onranenus. Tepmoxumuueckue ypaBHeHMs. 3akoH ['ecca. Btopoe Hauano
tepmoauHamMuku. CraHpgaptHas odHTponus. @DakTopel (HTPONUUHBIA U
DHTAJIBIIUNHBIN),  ONPENENAIOIIAE  BO3MOXKHOCTH  WJIM  HEBO3MOXHOCTb
CaMOIIPOMU3BOJIBHOTO  MPOTEKaHWsl mporeccoB. M300apHo-n30TepMHUUECKU
noreHuuan. HampaBlneHHOCTh XMMHUYECKUX IpoleccoB. JHeprus I'enpMromnsna
(M30XOPHO-U30TEPMUUYECKHUIN TOTCHIIHAT). XUMHUECKash KHHETHKA. XHUMHUYECKOE
paBHOBecHe ['OMOTE€HHBIE U FE€TEpOTreHHblE XUMHUUECKHE ITpoueccel. CKOpoCTh 1
MexaHu3M peakiuu. OakTopsbl, BIUSAIONIME Ha CKOPOCTh XUMHUYECKHX pEaKLUi.
3aKOH JEHCTBYIOIIMX MacC, KOHCTAHTa CKOPOCTH, KHHETHYECKHE YPABHEHMS,
NOPSAJOK peakiuu. DHeprus akTupauuu, npasuwio Bant-I'odda, ypaBHeHue
Appennyca. Karamus. Cmemenue xummdeckoro pasHoBecus. [Ipmunun Jle-
[Tarensbe.
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Hucnepcubie cuctembl. PactBopbl Kriaccudukamuss AMCIIEPCHBIX CHCTEM.
['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.

3JI€KTpOXI/IMI/I‘-IeCKI/IC cucteMbl. OKHCIUTEIHLHO-BOCCTAHOBUTEIILHEIC
MpouccCChl: OIPCACICHHUC, TCPMOJHMHAMHKA, HAIIPABICHHOCTb, BO3MOXHOCTbH
IMPOTCKAHUA B 3aJaHHOM HaIllpaBJICHUU. 3JI€KTpOI[HI)II71 IMOTCHIMAJI HAa T'paHHUIIC
reTeporeHHoﬁ CUCTCMbI MCTAJJI-3JICKTPOJIUT. CTaHI[apTHBIﬁ BHGKTpO,Z[HHﬁ
NnoreHuuala, psada HaIIpsKEeHUd MCETalJIOB, €ro 3HA4YCHHC. I'anpBanm4ecKme
JJICMCHTHI. HpI/IHI_[I/IH pa6OTBI. XHUMHYECKHNE WCTOYHHMKH TOKA. ((CYXI/IC»
9JICMCHTEI, aKKYMYJIATOPBI, TOINIMBHBIC 3JICMCHTEI.

Koppo3uss MerajuioB. 3ammra OT KOppo3uM. XHMHYECKas U
QJICKTPOXUMHYECCKAd KOPPO3us. HpI/I‘-H/IHI)I U MEXaHU3M BHGKTpOXHMquCKOI;'I
Koppo3uu. Yuiepd, npuuuHsemblii koppo3uei. Kopposus ¢ kucioponHoit u
BOJOPOJHOU Jenosipu3anueii. MeToabl 3alMThl OT KOppo3un. JlakokpacodHsle
U METAUIMYECKUE IOKPBITHS, MPOTEKTOpHAs 3allUTa, 3JIEKTPO3alluTa.
WNHruburopsl  KOppo3Wu. ODIJEKTPOJIHM3 pacllaBOB M BOAHBIX PAacCTBOPOB
anekTpoautoB. IlocnenoBarenbHOCTh pa3psa 4YacTHIl Ha 3JIEKTpoJax IpH
JIEKTPOJIM3E€ B 3aBUCUMOCTH OT BEIMYUHBI OJIEKTPOJHOrO MOTEHLHUAJIA.
ITonsspuzanus npu anexrposnse. Ilepenanpsixenue

Hroro

15%

4.3. Conep:xanue 1a00paTOPHBIX 3aHATHI

JlaGoparopHble 3aHATHS OYHON U 3a04HOM (popM 00yUeHUsI HE TPEyCMOTPEHBI YUEOHBIM IJIAHOM

4.4. Conep:xaHue NPpaKTHYECKUX 3aHATHI

Ounas ¢popma o0yueHus

HanmeHoBaHME MPaKTUYECKUX 3aHATHN

Koi-
BO
4acoB

IIpakTrueckas

IIOJArOTOBKA

Kiaccel HeOpraHn4ecKux COeTMHEHUN

+

OHpCIleJ'IeHI/IC OKBHUBAJICHTA MCTaJljia.

-+

CTpOCHI/IC aToOMa U TNCpHUOAHUYCCKAasl CUCTEMaA JJICMCHTOB. XuMu4decKas
CBA3b.

XuMHu4decKas TCPpMOAWHAMHKaA. Pemenue 3amad

XyUMHU4YeCcKas KHHETUKA. XUMHYECKOe paBHOBECHUC

-+

ok~ W e

Konnentpanus pactBopoB. [Ipurotopienue 3ieKTponnurta ajiasi KUCIOTHOTO

NN DN NN
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AKKYMYJISITOpa
7 DOneMEeHThl KaueCTBEHHOT0 W KOJMYECTBEHHOro aHanuza. OmnpeneneHue 5 +
YKECTKOCTH BOJIBI.
8 PacTBOpBI 25IEKTPOIUTOB M HEANIEKTPOIUTOB. Pemienue 3anad. Pacuersl mo 5 +
" | IPUTOTOBIICHUIO AJIEKTPOIUTOB M AHTU(DPH3OB.
9. | 'maponms ynoOpeHuii 2 +
10. OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH. 2 +
11. | I'anpBaHWYECKHUE DJIEMEHTHI. 2 +
12. | DnexTpoaun3 BOJHBIX PACTBOPOB COJICH. 2 +
13. | Koppo3ust meTayioB. 3amuTa OT KOPPO3HH. 2 +
14 | Pemenue 3amau mo JJIEKTPOXUMHUYCCKUM CHUCTEMaM 2 +
15 | Xumuueckue CBOMCTBA METAJNIOB 2 +
16 [Momumepst u omuromepbl. CocTaBlieHWE peakUUi MMOTHMEPU3AUU U 5 +
MOJIMKOHACHCALIUU
HTtoro 32 25%
3aounas ¢popma o0yueHus
g o
No 3 Kon- g 2
W HanmeHoBaHHE MTPAKTUICCKUX 3aHATUN BO = é
4acoB é e
1. | Ctpoenue aTroma 1 mepuoguvecKasi CHCTEMa dJIEMEHTOB. XUMUYECKasl CBSI3b. 1 +
2. | XumMudeckasi KHHETHKAa. XUMUYECKOE PAaBHOBECHE 1 +
3 Konnenrpanus pactBopoB. [IpurotoBneHue 3ieKTpoUTa [JIsI KHCIOTHOTO 1 +
AKKyMYJISITOpa
4. | 'anpbBaHNYECKHE DIEMEHTHI. 1 +
5. | DnekTponn3 BOAHBIX PACTBOPOB COJIEH. 1 +
6. | Kopposus meramioB. 3ammra OT KOPPO3UHU. 1 +
Hroro 6 25%
4.5. Buabl u coaep:kaHue caMOCTOATEJIbHON padoThl 00y4aKOIIMXCS
4.5.1. Buasl caMOCTOSITENBHON pabOThl 00YJarOIIUXCS
KonnuecTBo vacos
Bunel camoctosiTenbHON paboThl 00yYaromXxcs ITo ounoit ITo 3a04HOM
dbopme bopme
o0y4yeHus 00y4yeHus
[ToAroToBKa K MPaKTUYECKUM 3aHITHSIM 32 22
BrinonHeHe KOHTpOJIbHON paboTh - 25
CaMOCTOATEIBHOE N3YUYEHHE OTIENBbHBIX TEM U BOIIPOCOB 23 40
[TonroroBka K MPOMEKYTOYHON aTTeCTalluu 5) 5
Hroro 60 92
4.5.2. ConepxaHue caMOCTOSTENbHON pabOThl 00yJaroImuXCs
Ne Kon-Bo
i HaumeHoBaHMe TEM U BOIIPOCOB 4ACOB
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OuHas 3aounas
¢bopma tdopma
00yueHHs 00yueHus
1 OCHOBHBIC 3aKOHBI XUMHUH: COXPAHCHUS MaTEPUU U SHEPTHH, TOCTOSHCTBA 2 2
COCTaBa, KPaTHBIX OTHOLIEHUM, ABOTaIpo.
2 BreimonHeHne yrOpaXHEHUH 10 COCTABJICHUIO JIIEKTPOHHBIX (HOPMYI 6 4
JJIEMEHTOB.
3 [Mepuognueckmii 3akon J[.M. MenneneeBa, mnepuogudeckas CcuUcTeMa 6 10
JJIEMEHTOB.
4 Pemenune pacueTHbIX 3aJa4 Ha OINPEAEIICHUE HHTAJIBIINU, SHTPOIUH, 8 12
sHeprum ['mb6¢a.
5 Pemenue 3agady Ha oOmpeAelieHHE CKOPOCTH XUMHUYECKUX peakluuil B 6 10
3aBHCUMOCTH OT KOHIICHTpAllUM W Temreparypbl. PaBHoBecue. BnusHue
JaBJICHHSI, KOHIICHTPALMU U TEMIIEPATyphl HA CMEIICHUE XUM. pAaBHOBECHSI.
6 CrocoObl  BBIp@KEHUS KOHIIGHTpAIMM pacTBOPOB (MaccoBas 10, 8 16
MOJISIPHOCTB). Perienue 3ana4 Ha pacyeT KOHIIEHTPAIIM paCTBOPOB.
7 CocraBJieHHe CXeM TallbBAHUYECKOT0 eMenTa, pacuet D.J].C. 10 18
8 N3ydyenne xumudeckux CBOMCTB MeTayuioB. (CocTaBlieHHE XMMHYECKUX 10 16
YpPaBHEHU.
9 CocraBjieHHE  peaklMii  TOJMMEpPH3allMd W TOJMKOHICHCAIUH. 4 4
Vcnonp30BaHue MONMMEPHBIX MaTepuaioB B TeXHUKE. COCTaB JaKOB.
Hroro 60 92

5. YueOHO-MeTOANYeCcKOe o0ecTieyeHre CaMOCTOsITeIbHOI padoThl 00y4yaroIuxcs 1no
AUCLHMILIAHE

VYyebHo-Meroanueckue pazpadborku umerorcs B Hayunoii  6ubnuoreke ®I'BOY BO OxHo-
VYpansckuii 'AY:

1. T'maponu3z comeit [DneKTpoHHBIA pecypc]| : Meroa. Yka3. s camocToATEeNbHON pabOThI
CTYIEHTOB [04YHOH U 3a04HON (popmbl 0OyueHus HampasneHuil 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTrka M 3iekTpoTexHuka, 19.03.02 IlpoaykTel NmUTaHHS U3 PACTHUTEIBHOTO CHIPBS,
23.03.03 DOxcruryaranusi TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIlUH U KOMIUIEKCOB, CIEIUATbHOCTH
23.05.01 HazemHble TpaHcropTHO-TexHojoruueckue cpeacrsa) / coct. E. K. barosckas ; FOxHo-
VYpansckuii 'AY, Uuctutyt arpounkenepun .— Yensounck: KOxuo-Ypansckuii 'AY, 2019 — 18 c.
: tabn. — C mpun. — bubmuorp.: ¢. 18 (3 nHa3.)— 0,3 MB.— JlocTyn u3 JIOKanbHOW ceTH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Kmaccel HeEOpraHM4eckux CcoeAuHEeHuM [DIeKTpoHHBIM pecypc| : wmerton. VYkas. s
CaMOCTOSITENIbHOH PabOThl CTYAEHTOB [OYHOW M 3a04HOM (Qopmbl 00ydeHus HampasieHuit 35.03.06
Arpounskenepus, 13.03.02 DnexktposHepretuka u nekTporexHuka, 19.03.02 IIpoaykTel nuTaHus u3
pacturenpHOro cuipbsi, 23.03.03 OxkcmyaTanus TpPaHCHOPTHO-TEXHOJOTMYECKUX MAIIUH U
KoMIUIeKcoB, cnieruaibHocTH 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPEACTBA] / COCT.
E. K. batoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpounkenepun .— Yensounck: HOxHo-
Ypaneckuii 'AY, 2019 .— 29 c. : w1, Tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— octyn
U3 JokanbHOM cetu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DnexTpoiau3 BOJHBIX DPACTBOPOB coJiel [DJIEKTpOHHBIM pecypc] : Merox. Yka3. s
CaMOCTOSATENIbHON pabOThI CTYJIEHTOB [0OYHOW W 3a04HOM ¢opmbl 00ydeHus: HampasieHuin 35.03.06
Arpounxenepus, 13.03.02 Dnexkrposnepreruka U anekrporexHuka, 19.03.02 IlpoaykTsl nutanus u3
pactutenbHOTO  ChIphs, 23.03.03 DOkcruryatanus TpPaHCIOPTHO-TEXHOJOTHYECKUX MAIUH |
KOMIUIEKCOB, crienuanbHocTh 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTUYECKHE CpPeicTBA] / COCT.
E. K. Barosckas ; IOxuo-Ypansckuit ['AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
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Ypansckuii ['AY, 2019 .— 20 c. : Tabn. — C npuin. — bubmmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JIoKanpHOM cetu. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKUCINTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMK [DIEKTPOHHBIN pecypc]| : merton. Ykasz. s
CaMOCTOATENIbHONH pPaboThl [y OakajgaBpOB OYHOM M 3a04HOM (OpMBI OOyYECHHS HaIpaBICHHUI
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepretuka u siekTporexHuka, 19.03.02 ITpomykTb
MUTAHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcrutyaraius TpaHCHOPTHO-TEXHOJIOTMYECKUX MAIIuH U
KOMIUIEKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; lOxnHo-Ypansckuit 'AY, MucTtuTyT arpounkeHepun .— YensOunck: HOxHO-
Vpansckui T'AY, 2019 .— 10 c¢. — 0,2 MB.—Joctyn U3 JIOKQJbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmoaunamuka. Kunetuka [DaeKTpoHHBIN pecypc] : meToa. Yka3. s caMoCTOsSTeNbHOM
paboThl CTyEHTOB [OYHOW W 3a04HOM (popmbl 0OyueHus HampasieHuil 35.03.06 ArpounxeHnepwus,
13.03.02 DnexTposHepreTrka u sjekTporexHuka, 19.03.02 I[IpoaykTel NUTaHUA U3 PACTUTEIBHOTO
ceipbsi, 23.03.03 Okcrulyatauus TPaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH W KOMIUIEKCOB,
cnermanbHocTy 23.05.01 HasemHble TpaHCOpTHO-TeXHONOrHYeckue cpencreal] / cocr. E. K.
barosckas ; FOxHo-Ypanbckuii 'AY, Uncturyt arponmxenepun .— YenssOunck: KOxHo-Y panbckuii
Ay, 2019 — 12 c. : tabn. — bubmmorp.: ¢. 12 .— 0,2 MB .— JlocTyn W3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

6. ®oH1 OLIEHOYHBIX CPEACTB /ISl IPOBeAeHMsI
NMPOMEKYTOUYHOM aTTeCTANMH 00y4AIOIIMXCH MO IUCHUILIHHE

Jis1 ycTaHOBIIEHHMSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOywarommxcst TpedoBanmsim OI'OC
BO pa3pabotan (oHJI OLIEHOYHBIX CPEACTB Ul TEKYLIEro KOHTPOJIS YCIIEBAeMOCTH U IPOBEIEHUS
MIPOMEXYTOUHON arTecTauuu oOyyaroumxcs 1o aucuuiinHe. @OOHJ OIEHOYHBIX CPENCTB
npezacrasicH B lIpuioxenun.

7. OCHOBHAsI M JONOJTHUTEIbHASA y4eOHas TUTepPaTypa, He00X0AUMas 1JIsl OCBOCHHS
AUCHUILINHBI

OcHoBHasl U JIOTIOJIHUTENNbHAS yueOHas IuTeparypa umeercs B Hayunoit  Oubnuoreke 51
3JIEKTpOHHON MH(pOpMaImoHHOo-00pa3oBatenbHoi cpeae PI'BOY BO 0xno-Ypansckuiit [AY.

OcHoBHas:

1. AxmeroB, H. C. O6mias u nHeopranuueckas xumus / H. C. Axmeros. - 13-e uzna., crep. -
Cankr-IlerepOypr : Jlaus, 2023. - 744 c. - ISBN 978-5-507-45394-8. - Tekcr : snekTpoHHbIi //
Jlans : anexTpoHHO-OMOMHOTEeYHas cucteMa. - URL: https://e.lanbook.com/book/267359

2. O6mras xumusi. Teopus u 3agaun / H. B. Koposun, H. B. Kynemos, O. H. ['onuapyk [u
ap.]; mox penakuueit H. B. Koposuna u H. B. Kynemosa. - 7-e u3a., crep. - Cankr-IletepOypr:
Jlanb, 2023. - 492 c. - ISBN 978-5-507-45895-0. - Tekct: snexTpoHHbIi // JlaHB: 3JEKTPOHHO-
oubnuoreunas cucrema. - URL: https://e.lanbook.com/book/291182

3. Mumnaesckas, JI. B. OOmas xumus. a8 HHXKEHEPHO-TEXHUYECKUX HaIlpaBJICHUN
MOATOTOBKH W CrenuanbHocTel : ydyeOHoe mocobue / JI. B. MunaeBckas, H. A. llleronuxuna. -
Cankr-IlerepOypr : Jlanp, 2020. - 168 c. -ISBN 978-5-8114-3837-2. - Tekcrt: ayieKTpOHHBIH //
Jlanb: snmexTpoHHO-Onbmmoreunas cucrema. - URL: https://e.lanbook.com/book/126907

JlomosiHnTEIbHAS

1. bop3sogsa, JI. JI. OcHoBEI 00mIel xumuu : yaue6Hoe mocodbue / JI. JI. bop3osa, H. O.
Yepuukosa, B. B. SkymeB. — Cankr-IletepOypr : Jlans, 2022. — 480 c¢. — ISBN 978-5-
8114-1608-0. — Texkct : 21eKTpoHHBIH // JlaHb : 3ME€KTPOHHO-OMOMMOTEYHAsi cucTeMa. —
URL: https://e.lanbook.com/book/211691.
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2. Eropos, B. B. O6mas xumus : yue6nuk s By3oB / B. B. EropoB. — 2-e u3g.,
crep. — Cankr-IlerepOypr: Jlans, 2021. — 192 c¢. — ISBN 978-5-8114-6936-9. — TekcT :
AJICKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/153684

8. Pecypchl HH(pOpMALIMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTn « UHTepHeT», He00X0AUMBbIe
JJIS1 OCBOCHHUS AMCHHUILIHHDBI

1. Equnoe okHO mocTyma K ydeOHO-MeToarndecKuM pa3padboTkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. YuuBepcurerckas ouodamorexka ONLINE http://biblioclub.ru

9. MeToauvecKkue YKa3aHUs sl 00y4al0IUXCH 10 OCBOECHUIO JUCHMILIHHbI

VYyebHo-MeToanueckue pazpabotku umerorcs B Hayunoit  Oubimorexe u 3JIEKTPOHHOU
uHpopmannoHHo-o0pazoBarensHoil cpene PI'BOY BO HOxHo-Ypansckuii [AY:

YyeOHo-MeTonuueckue pa3paborku umerorcs B Hayunoit  6ubnuorexke ®I'bBOY BO HOxHo-
VYpansckuii 'AY:

1. I'maponus conelt [DnekTpoHHbIN pecypc] : meron. Yka3. lins camMoCTOSTENnbHONW pPabOThI
CTYZICHTOB [04YHOH W 3a04HOH (hopMmbl oOydyenus HampasieHuil 35.03.06 Arpoumxenepus, 13.03.02
DnekTposHepreTuka M 31eKkTpoTexHuka, 19.03.02 I[lpoaykTsl nmuTaHuss U3 PACTUTEIBHOTO ChIPBA,
23.03.03 DOxcruryaranusi TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIMH U KOMIUIEKCOB, CIEHIUATbHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHonoruyeckue cpencrsa] / coct. E. K. barosckas ; HOxHo-
VYpaneckuii 'AY, UnctutyT arpounxenepun .— Yenssounck: FOxuHo-Ypansckuii 'AY, 2019 .— 18 c:
tabn. — C mpun. — bubmumorp.: c¢. 18 (3 na3e.)— 0,3 MB.— JlocTyn U3 JOKaIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Kiaccel HeopraHMYecKMX COEIWHEHUH [DIeKTpOHHBIM pecypc] : METOA. yKa3. A
CaMOCTOSITENIbHOW PabOThl CTYAEHTOB [OYHOW M 3a04HOM (opmbl 00yueHus HampasieHuil 35.03.06
Arpounskenepus, 13.03.02 DnexkrposHepreTuka u nekTporexHuka, 19.03.02 IIpoaykTel nuTaHus u3
pactutenpHOro  cuipbsi, 23.03.03 OkcmmyaTanus TpaHCIOPTHO-TEXHOJOTMYECKUX MAIIUH U
KOMIUIEKCOB, cnermaibHocT 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; IOxHo-Ypansckuit 'AY, Uactutyr arpounkenepun .— Yensounck: HOxHo-
VYpansckuii 'AY, 2019 .— 29 c. : w1, tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— Joctyn
U3 JoKanbHOM cetu. http://n.sursau.ru:8080/localdocs/himi/10.pdf

3. DJeKTposn3 BOJIHBIX pacTBOPOB cCOJEH [DNEKTpPOHHBIM pecypc] : MeETOoA. YKas. s
CaMOCTOATENIbHONW pabOThI CTYJIEHTOB [0OYHON W 3a04HOUW (opmbl 00ydeHUs: HampaBieHud 35.03.06
Arpounxxenepus, 13.03.02 Dnekrpo3nepreruka u snekrporexHuka, 19.03.02 ITpoaykrsl nutaHus u3
pactutenbHOrO  Chipbsi, 23.03.03 DOkcrutyaramuss TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIMH U
KOMIUIEKCOB, crienuanbHocTu 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. Barosckas ; IOxno-Ypansckuit ['AY, Uncturyr arpoumnxenepun .— Yensbunck: HOxHo-
VYpansckuit AY, 2019 .— 20 c. : Tabn. — C npun. — bubnuorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JoKanbHOM cern. http://n.sursau.ru:8080/localdocs/himi/11.pdf

4. OKUCINUTEIbHO-BOCCTAHOBUTENBHBIE pEaKIMK [DIEeKTPOHHBIN pecypc]| : meton. Yka3z. s
CaMOCTOSITENIbHOW paboThl [/t GakalaBpOB OYHOM M 3a04HOW (OpMBbI OOy4YeHHs HampaBIeHUIN
35.03.06 Arpoummxenepusi, 13.03.02 Dnextposnepretrika u snekTpoTexHuka, 19.03.02 IIpomykTsr
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MUTAHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcrutyaraius TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIuH U
KOMIUIEKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxnHo-Ypansckuit I'AY, MucTtuTyr arpounkenepun .— YensOunck: HOxHO-
Vpansckui T'AY, 2019 .— 10 c¢. — 0,2 MB.—Joctyn U3 JIOKQJbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonnaamuka. Kunetuka [3neKkTpoHHBIN pecype] : Meroa. Yka3z. [l camocTosTebHOM paboTh
CTYIeHTOB [04YHOH W 3a04HOI (hopMmbl oOydenus HampasieHuil 35.03.06 Arpoumxenepus, 13.03.02
DJIeKTpodHEpPreTuka U syekTporexHuka, 19.03.02 IlpoaykTel NUTaHUS U3 PACTUTEIBHOTO ChIPHS,
23.03.03 Dxcruryarauusi TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMIUIEKCOB, CHEUHUATbHOCTH
23.05.01 Hazemubie TpaHcmopTHO-TexHOJornuyeckue cpencta] / coct. E. K. barosckas ; HOxHo-
Ypansckuii 'AY, Unctutyt arpourkenepun .— Yensounack: FOxuo-Ypansckuii [AY, 2019 — 12 c.
. Tabn. — bwubmmorp.: c¢. 12 .— 0,2 MB .—]Jloctyn W3 JIOKQJIbHOW _ CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

10. CoBpeMeHnHbIe HH(OPMAIHOHHbIE TEXHOJIOTHH, HCIOJIb3yeMble MPH 0CYIIeCTBIEHUH
00pa30BaTeIbHOTO MPoIecca Mo JHCHUILINHE, BKJII0Yasi epevyeHb MPOrPaMMHOI0 odecredeHust
1 HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hay4noii OnbmmoTeke ¢ TepMUHAIBHBIX CTAaHIIMKA PEAOCTABISAETCS JOCTYI K 0a3aM JTaHHBIX:
- Texakcnept (nH(pOopMaMOHHO-cripaBoyHas cucrema 'OCToB);
- «Cenbxo3TeXHUKa» (aBTOMATU3UPOBAaHHAS CIIPABOYHAsl CUCTEMA).

- My TestX10.2.
Hepeqeﬂb JIMICH3UOHHOT0 IMTPOrpaMmMHOro odecneyeHns

MyTestXPRo 11.0

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

Moit Oduc CranmapTHbIH

11. MaTepuajabHO-TeXHUYeCKasi Ha3a, He00OX0AUMAas 1/l OCYLECTBJIEHUS 00Pa30BaTEJIHLHOI0
npouecca no JUCHUIINHE

YueOHbie AYIUTOPUH [JIAd MPOBECIACHUSA 33HﬂTI/lﬁ, NMPpEeAyCMOTPECHHBIX nporpaMMoﬁ,
OCHAIICHHbIC OGOPyHOBaHI/IeM N TEXHUYCCKUMHU CpEeaACTBAMU Oﬁy'—leﬂl/lﬂ

1. Jlaboparopus xumuu; VYueOHass ayAuTOpusi [Js TPOBEACHHS 3aHATHA JEKIHOHHOTO U
CEMHUHAPCKOTO THWIIOB, TPYIMIOBBIX W WHIWBUAYAIbHBIX KOHCYJIbTAIIUH, TEKYIIETO KOHTPOJS H
npoMexxyTouHoi arrectauuu Ne 3083.

2. YueOHas ayauTopus IJIsl TIPOBEACHUS 3aHITHH JICKIIMOHHOTO M CEMHHAPCKOTO THUIIA, KYPCOBOTO
MPOEKTUPOBAHUS, TPYNNOBBIX M HWHJIWBUAYAJIbHBIX KOHCYJbTAlIMM, TEKYIIErO0 KOHTPOJS U
MPOMEKYTOUHOW  aTTECTAIlMW;  OCHAIeHa  MYJIbTUMEIUWHBIM  KOMIUIEKCOM  (KOMITBIOTED,
BUJICOTIPOCKTOP )M KOMITbIOTEPHOM TeXHUKOU. [loMerienne s caMocTosTenbHON paboThl No 423,

3. YueOHas ayauTopus IJisl MPOBEJCHUS 3aHATUN CEMHHAPCKOTO THIMA, KYPCOBOTO MPOSKTHPOBAHUS,
TPYIIOBBIX U UHAUBUIYAIBbHBIX KOHCYIbTAI[UM, TEKYIIETO KOHTPOJISI U IPOMEKYTOUHOU aTTECTallUu;
OCHAIIICHa MYJIbTUMEIUNHBIM  KOMIUIEKCOM (KOMIBIOTEp, BHICOMPOEKTOP)H  KOMIIBIOTEPHOM
TexHukou. [lomerenne st caMoCcTOATENbHON paboThl No 427.

4. YaeOHas ayauTopus Ui TIPOBEACHUS 3aHITHHN JICKIIMOHHOTO M CEMHHAPCKOTO THUIIA, KYPCOBOTO
MPOCKTUPOBAHUS, TPYNINOBBIX M WHIMBUAYAJIbHBIX KOHCYJbTAlMM, TEKYIIETO0 KOHTPOJS U
MPOMEXKYTOUHOW  aTTECTAIlMW;  OCHAIeHAa  MYJbTUMEIUWHBIM  KOMIUIEKCOM  (KOMITBIOTED,
BujeonpoekTop). [lomenienue amst caMmocTosITensHON paboTer Ne 322.
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5. YueOHas ayauTopus IJisl MPOBEJCHUS 3aHATUH CEMHHAPCKOTO THIA, KYPCOBOTO MPOSKTHPOBAHUS,
TPYIIOBBIX U UHAUBUAYAIbHBIX KOHCYJbTAIIUH, TEKYILEro KOHTPOJIA U MPOMEXYTOYHOM aTTecTaluu;
[Tomernenue a1 caMoOCTOATENBHOM paboThl ay. Ne 149,

Ilepeyenb 000py10BaHUSI M TEXHHUYECKHX CPEACTB 00y4eHMsI

[Tocamounble MecTa MO YUCITY CTYIEHTOB, pabodyee MECTO MPENOJaBaTENs.

JIaboparopust MOJIOKA.

YyeOno-Harnsublie nocodusi: [lepuoanueckas cucrtema

[Tpoekmonnoe obopynoBanue (HETOYK, mpoekTop), CTeHapl, IIakaTtbl. BeIIpAMUTENb, BECHI
aHaJIMTUYecKue, MyQebHas Nedb, BEChl TEXHUYECKUE, CYIIMIbHBIN 1IKad, TepMocTtar, Juctumstop,
MUKPOKAJIBKYJISTOP HporpaMMupyemblii cekyHaomep, pH — wmerp-muwmmuBonst™merp pH — 300,
HOHOMEp-yHUBepcanbHbli DB-74, cTteHy «bbITOBbIE XUMHYECKHME MCTOYHUKH TOKa», YCTAHOBKA IS
orpesiesieHus: 00beMa BOJOPOAA, YCTAHOBKA JJISi TIPOBEIEHHUS paboT MO ANEKTPOXUMHUH, KATIOPUMETD,
oOyuarolue ¥ KOHTPOJUPYIOIIHE KOMIIbIOTEpHBIE MPOorpaMMbl, Mukpockomnbsl, KoMIIeKkTsI miakatoB
IO OCHOBHBIM pa3jiejiaM XUMUHU.

YyeOno-Harnsaubeie nocobus: Ilepuoanueckas cucrema, Tabmuna pactBopumMoctd, MHCTpyKIus 1o
TEXHUKE OE30MaCHOCTH

IIK DUAL-G2010/KK18,5, TIK P-4/1GB/160Gb/monutop 17 , IIpoektop Acer , Dxpan Matte .
[Tepeuens ocHoBHOTO JaboparopHoro obopymosanus: [IK DUAL-G2010/2KK18,5, IIK P-4/mMonuTOp
17 , npoextop BenQ, sxpan ECONOMY .

[lepeueHb OCHOBHOTO J1JAOOPATOPHOI0 00OPYAOBAHUSA: CUCTEMHBIN OJIOK, MOHUTOP.
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IIPH/IO/KEHHE

POHJ OHEHOYHBIX CPEJICTB

JUTSI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEJCHUS MPOMEXKYTOUHON aTTECTAIlUU
00y4aromuXxCcs MO AUCHUIIIINHE
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COAEPXAHUE

KommnereHuu u ux HHAUKATOPHI, (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
Meroaunueckue MaTepHalibl, ONMPEACIISIONINE POLEYpPhl OLICHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB U (WJIM) OMbITA IEATEIbHOCTH, XapaKTePU3YIOUINX C(HOPMUPOBAHHOCTh
KOMIIETCHIIU I
4.1.  OueHOYHBIE CPEJICTBA AJIsl MPOBEACHUS TEKYIIIEr0 KOHTPOJIS YCIIEBAEMOCTH B
MpolIecce MPAKTUUYECKOM MOArOTOBKHU
4.1.1. Omnpoc Ha NPAKTUYECKOM 3aHSATUU

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 ¢GopMHpoBaHHs B Mpolecce 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(bOpMaI_[I/IOHHO-KOMMyHI/IKaLII/IOHHBIX TEXHOJIOTHI

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 3aJia4 B COOTBETCTBUH C HAIIPABJICHHOCTLIO HpO(l)CCCHOHaHBHOﬁ JACATCIIBHOCTH

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, SIBJICHUA U | MpoOelaMH  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 | IPOLECCHI, Ha
npodeCCUOHATBLHON | AEUCTBUS OOBEKTOB | MPOIIECCHI, Ha | KOTOPBIX OCHOBAHBI
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 ¢ OO6yuaromumiics
H.1 BJIaJIeeT HaBbIKAMU cyabo Biajeer HEeOOJIbIIMMHU CBOOOJHO BiaJeeT
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,
OKCIIEPUMEHTAIBHO | 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
CaMOCTOSATENIbHOW pabOThl CTYJIEHTOB [0YHON M 3a04HOM (opmbl 00yueHus HampaBieHuid 35.03.06
Arpounxxenepus, 13.03.02 Dnekrposnepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pactutenbHOrO  Chipbsi, 23.03.03 Dkcrutyaramuss TpaHCIOPTHO-TEXHOJIOTMYECKUMX MAIIMH 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 JIOKabHO# cetu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DneKTposM3 BOJHBIX PACTBOPOB COJCH [DIEKTPOHHBIMA pecypc] : METOA. yKas. A
CaMOCTOSITENILHOW pabOThl CTYACHTOB [OYHOW W 3a04HOM (opmbl 00ydeHus Hampasienuin 35.03.06
Arpounxenepusi, 13.03.02 Dnexrposnepretuka u snekTporexuuka, 19.03.02 ITpoaykTel nuTaHus U3
pactutenbHOrO  Chipbsi, 23.03.03 DOkcrulyatanus TpaHCIOPTHO-TEXHOJOTHYECKUX MAIUH |
KOMILIEKCOB, cnernuaibHocTi 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOIMYECKUE 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
nokanbHOM cetn. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIMU [ DJIIEKTPOHHBIN pecypc] : MeTOA. yKas. Ui
CaMOCTOSITENIbHOM paboThl [ANi1 OakanaBpoOB OYHOW W 3a04HON (QopMbl 00ydeHHs HaIMpaBlICHUN
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepretuka u snekTporexHuka, 19.03.02 ITpomykTb
MUTAHUS U3 PACTUTENIBHOIO ChIpbs, 23.03.03 DkcrutyaTaus TpaHCIOPTHO-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 [DneKTpOHHBINA pecypc] : METOJ. yKa3. Ul CaMOCTOSTeNbHON
paboThl CTYIEHTOB [OYHOW M 3a04HOM (opMbl 00yueHHs: HampasieHud 35.03.06 ArpouHxeHepus,
13.03.02 DnexrposHepreTuka U 3nekTporexHuka, 19.03.02 ITpogykTsl NmUTaHUS W3 PACTUTENBHOIO
ceipbst, 23.03.03 DOkcrutyaranuss —TPaHCIOPTHO-TEXHOJIOTHYECKUX  MAIIUH U KOMIUIEKCOB,
cneunanbHoctn 23.05.01 Haszemuble TpaHcmopTHO-TexHOorndeckue cpenctsal] / 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, XapPaKTePU3yIMX C()OPMUPOBAHHOCTH
KOMIIeTeHIINH
B nmaHHOM paznene METOAUMYECKHE MaTepHuaibl, ONPEACIISIOIINE TPOLEAYPbl OLICHUBAHUS
3HaHWH, YMEHUH, HABBIKOB M (WJIM) OMBITA ACATEIHHOCTH, MO JUCIUIUIMHE «XUMHUS», TPUBEICHBI
MPUMEHUTEIBHO K KaXIOMY M3 HCIIOJIb3YEMBIX BHIOB TEKYIIErO0 KOHTPOJS YCIEBAEMOCTH U
MPOMEKYTOUYHON aTTECTAIMU 00YJIarOIITUXCSI.
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4.1. OnleHOYHbIE CPEACTBA ISl MPOBEJEHUS TEKYILIEro KOHTPOJIsl yCIIeBaeMOCTH

4.1.1. Onpoc Ha NPAKTUYECKOM 3aHATUU

OTBeT Ha MPAKTUYECKOM 3aHSATUHU UCIOJIB3YETCs JIsl OLIEHKHU KaueCTBa OCBOCHHUS 00YyJaroIIUMCs
OCHOBHOH Npo(ecCHOHANBbHON 00pa30oBaTeIbHON MPOrpaMMBbl MO OTAEIBHBIM BOIPOCAM M TEMaM
JUCHUIUIMHBL. Tembl W miaHbl 3aHATHN (CM. MeToApa3paboTKu 1. 3) 3apaHee COOOLIAIOTCS
oOyyaromumcsi. OTBET OIICHHMBACTCS OLIEHKOH «OTIMYHO», «XOPOIIO», «yIOBIECTBOPUTEIBHO» WIH

«HEYOOBJICTBOPUTCIBHO.

Ne OlLieHOYHbIE CPEJICTBA Kon u HanmenoBanue
TunoBble KOHTPOJbHBIE 3aJaHuss M (WJIM) UHBIE MaTepHalbl, WHJUKATOpa
HEOOXOAUMBIE JIJIsl OLIEHKU 3HAHWUN, YMEHUH, HABBIKOB U (UJIM) OMBITA KOMIIETEHIIUH
JIeATEIbHOCTH, XapaKTEPHU3YIOLINX c(OpMUPOBAHHOCTD
KOMIIETCHIIMI B POIECCE OCBOCHUS TUCIIUTUIMHBI

1 | IlpoBenu »5IEKTPOIM3 BOAHOIO pacTBOopa HHUTpaTa cepebpa c N-1.011K-1
WHEPTHBIM aHOAOM. Macca BOCCTaHOBJIGHHOTO Ha Karoje cepedpa Hcnonssyer
okazanach paBHOU 2,16 r. Kakoit 00bEM raza (H.y.) BbLACTWICS Ha OCHOBHBIE 3aKOHBI
anoze? CoCcTaBUTh CXEMY AJIEKTPOJIn3a. €CTECTBEHHOHAYYHBIX

JUCLUIUINH JJIs
penieHus

CTaH/IApTHBIX 337134 B
COOTBETCTBHUU C
HAINpaBJICHHOCTHIO
po(hecCHOHATBLHOM
JIeSATEILHOCTH

Kputepuu onenku orBera (Ta0i.) TOBOASTCS JO CBEJACHHS OOy4YaroIMXCsS B Hayalie 3aHSATHI.
OreHka 00BSBIIAETCA 00YUAIONMIEMYCsl HEMTOCPEICTBEHHO MOCJIE OTBETA.

lkana Kpurepuu oneHuBanus
- 00yJaroIuics MOJIHO YCBOMJI y4eOHBINH MaTepua,
- TIPOSIBJISICT HABBIKM aHaJM3a, 0000IICHNs, KPUTHIECKOTO OCMBICTICHUS U
BOCTIPUATHS HMH(OPMAIMM, HABBIKM ONHCAHHS OCHOBHBIX (PU3MUYECKUX
3aKOHOB, SIBJIEHUW U MPOLIECCOB;
Onerika 5 - Marepuajg HU3JOXKEH TPaMOTHO, B ONPEAETICHHOM JOrMYecKoi
(oTmaHoO) MOCIIEIOBATENIEHOCTH, TOYHO UCTIONB3YETCSl TEPMHUHOJIOTHS;
- TIO0Ka3aHO YMEHHME WUIIOCTPUPOBATh TEOPETHUECKUE MOJI0KEHUS
KOHKPETHBIMH ITPUMEPAMH, IIPUMEHSATH UX B HOBOW CHUTYAaIlUH;
- IPOIEMOHCTPUPOBAHO YMEHHE pelaTh 3a1a4H;
- MOryT OBITh JOIYIIEHBl OJHA—ABE HETOYHOCTH TIPH OCBEIICHUH
BTOPOCTENEHHBIX BOIIPOCOB.
OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBaHHSIM Ha OICHKY «5», HO TPH
Onenka 4 3TOM MMEET MECTO OIMH U3 HEIOCTATKOB!
(xopor1110) - B YCBOEHUH y4eOHOro marepuaia JOIMyIIeHbl HeOoblIue IpooOesbl, He
WCKa3UBIIINE CO/IEp’)KaHNE OTBETA;
- B pEIICHNUH 3a71a4 JOMyIIEHb He3HAYUTEIbHBIC HETOUHOCTH.
- HETIOJTHO WJIM HENOCJIeI0BaTeNIbHO PAaCKpPhITO COlepKaHue Marepuaia, HO
Ouetixa 3 MOKa3aHo ooiee MOHMMAHHE BONPOCA M TPOZIEMOHCTPHPOBAHE! yMEHHS,
J0CTaTOYHbIE JIUIsl JAIbHEHIIIEro YCBOGHUS MaTepuana;
(YIOBIETBOPUTENHHO)
- HMMENHCh 3aTPyAHCHWS WA JONYyHIeHbl OMIMOKA B ONpENeICHUN
MOHATUH, UCIOJIB30BAaHUM TEPMHUHOJIOTHH, ONUCAaHUHM  (U3UUYECKUX

24




3aKOHOB, SIBIICHUN U MMponcccoB, PCUICHUU 3aaav, UCIPABICHHBIC ITOCJIC
HCCKOJIBKUX HABOAAIINX BOIIPOCOB;

- HCIMOJIHOC 3HAHHUEC TCOPCTUYCCKOI0 Marcpuajia, 06yqa101111/1171051 HE MOXKCT
IIPUMECHUTH TCOPUIO B HOBOH CUTYyalluN.

OneHka 2
(HEeYIOBJIETBOPUTEIHHO)

- HE PaCKpBITO OCHOBHOE COJEpKaHUe y4eOHOro Marepuaa;

- OOHapyXeHO HE3HAHWE WIM HEIOHUMaHHWE OOJNbIICH WM Haubolee
Ba)XHOH yacTu y4eOHOTO MaTepuana;

- JIONyLICHBbl OIIMOKK B ONPENCICHUH IOHATHH, MPU HCIIOIb30BAHUH
TCPMUHOJIOTHH, B OITMCAHHUN (1)I/I3I/I‘-IGCKI/IX 3aKOHOB, SIBJICHUMN U IMpoLccCcoB,
pelIeHHH 3a]a4, KOTOPbIC HE UCIPABJICHBI MOCIEe HECKOJIIBKUX HABOJISIINX

BOIIPOCOB.

4.1.2. TectupoBanue

TCCTI/IpOBaHI/Ie HCIIOJIB3YCTCA IJid OLCHKU KadCCTBa OCBOCHUA 06y‘IaIOH_II/IMCSI OCHOBHOM

npodeccnoHanbHOM  00pa3oBaTeNbHOW MPOrPaMMBI IO

OTACIIbHBIM TEMaM HWJIM  pas3aciiaMm

TUCHUIITUHBL. TecT mpencraBisger coO0N KOMIUIEKC CTaHIAPTU3MPOBAHHBIX 33JIaHUM, MO3BOJISIFOIINI
YIIPOCTUTh TPOLEAYPY H3MEPEeHUs 3HAHUKW M yMeHuW oOyuaronuxcsa. OOydaromuMmcsi BBITAIOTCS
TECTOBBIC 3a/IaHUs C (HOPMYITHPOBKON BOIIPOCOB M MPEIOKECHUEM BBIOpATh OJMH MPABWILHBIA OTBET

N3 HCCKOJIbKHUX BApUAHTOB OTBCTOB.

Ne OlLieHOYHBIE CPEICTBA Kon n naumenoBanue
TurnoBsie KOHTPOJIBHBIC 33JJaHUS U (UJIH) UHBIC MAaTCPUAIIBI, UHMKATOpa
HEOOXOAMMBIE /ISl OLICHKY 3HAHWUH, YMEHUH, HABBIKOB U (WJIH) KOMIIETEHIIUN
OTIBITA JICATEIILHOCTH, XapaKTEPU3YIOIIUX cHhOPMUPOBAHHOCTH
KOMHGTGHHI/If/'I B IPOLECCC OCBOCHUA JUCHUIIIIMHBI
1 1. Kak Biuser yBeNWYEHHE KOHIEHTPAllMM Ha CTEleHb Na-1.0IK-1
runponmnsa’? Hcnonp3yer 0OCHOBHEIE
- YBEJIMYUBAET 3aKOHBI
- YMEHbIIIaeT €CTECTBCHHOHAYYHBIX
- HE BJIMSET. JTUCIUTLIAH JJIS PeIeHUs

2. Nmerotcst 1M pactBopbl ruapocyinbpuna Hatpus NaHS u
xmopuga meau (II) CuCl,, wMmeromue BCIeICTBHE THAPOJIH3A
COOTBETCTBEHHO CJa0OIIETOUHYI0 U CIa0OKUCIYI0 pEeaKIuu.
Kakoii pH Oynet umeTs pacTBop, MOITy4YE€HHBIN MPU CIUSHUNA
pPaBHBIX 00BEMOB YKa3aHHBIX PaCTBOPOB?

-pH=7

- pH>7

-pH =14

-pH<T7.

3. KoHCcTaHTh! AMCCONMAINY [Tl CEPHUCTON KUCIIOTHI MO TIEPBOM
U BTOPOM CTYIEHSM COOTBETCTBEHHO paBHBI: Kj =1,72-1O'2, K,
=6,24-10®. Tlo Kakoil CTYNEHH MPEHMYIIECTBEHHO IPOTEKAET
MpoNEeCcC qucconnanuu’?

- 110 IePBOH

- 110 BTOPOH

- 110 TPEThEU

- 110 IEPBOM U TPETHEN.

4. Kakast u3 coseii OyeT noJBeprarbesi THAPOIU3y?

- NaCl

- K2SOy

CTaHAApPTHEBIX 3aJia4 B
COOTBETCTBUH C
HaMpPaBICHHOCTHIO
npodeccnoHanbHOMI
JEeSITEIbHOCTH
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i BaSO4

- FeC|2

-KNO3

5. Kak Bnusier yBenuyeHue n1aBjieHHs Ha CTENEHb TUApoIn3a?

— YBEIIMYNBAET

— YMEHBIIAeT

- He BJIMsIeT.

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

- pacTBOpP CTAHOBUTCS MEHEE LIEIIOUHBIM.

- yiCcIIeHHOe 3HadeHne pH pacTBopa yMeHbIIaeTCSI.

- PacTBOpP CTAaHOBUTCS OOJIee KUCIIBIM.

7. Ompenenuts pH 0,0005M pactBopa cepHOil KuUCIOTHL. BpiOpaTh
BapHaHT IIPaBHIILHOIO OTBETA.

-pH=44
-pH=10"
-pH=5-10"
-pH=3,3
-pH=11

8. B kauecTBe a30THOTO yHOoOpeHUs] HCHONb3YyeTCsl CylIb(aT aMMOHHUS.
Kakas cpena Oyzet mpu pacTBOpPEHHH 3TOH conv B Bojie?

- KHCJIas

- I1I€JI04HAas

- HeUTpanbHasl.

9. Eciin u3BeCTHO, YTO B PACTBOPE YMEHBIIAETCS YHCICHHOE 3HAUCHHE
pH, ToO:

- KOHILIEHTpALUsA HOHOB BOAOPOJAa YMEHBIIAETCS

- KOHLIEHTPALXs HOHOB THAPOKCOTPYIIIBI pacTeT

- KOHIICHTpAalUA HOHOB B paCTBOPE HE U3MCHACTCA

- PACTBOP CTAHOBUTCSA 00/1ee KUCIBIM.

10. [JoGaBneHne Kakoro BeIECTBA K BOAE NMPHUBEACT K YMEHBIICHHUIO
pH cpenp1?

- XJIOpUJa HAaTpus

- kKapOoHaTa Kalus

- cyiabdaTta aMMOHMS

- HUTpaTa HaTpus.

[To pesynpraTam TecTa O0OydYaroIIEMYCSl BBICTABISIETCSI OIIEHKA «OTIUYHO», «XOPOILOY,

«YHAOBJICTBOPUTCIIBHO» UJIN «HCYJOBJIICTBOPUTCIILHOY.

Kputepun onenuBanusi otBeta (Tabi.) IOBOAATCA IO CBEIACHHS OOyyaromuxcs 10 Hayalia
TecTHpoBaHus. Pe3ynpTar TecTHpoBaHUs OOBSABISETCS 00ydaroLleMycsl HEMOCPEACTBEHHO IOCIE €ro

ClIayM.
Hlkana Kputepuu onenuBanus
(% npaBHJIbHBIX 0TBETOB)
OreHka 5 (OTIMYHO) 80-100
Onenka 4 (Xoporio) 70-79
Ouenka 3 (yJ1I0BIE€TBOPUTEIHHO) 50-69
Ornenka 2 (HEYJOBIETBOPUTEIHHO) Menee 50

4.1.3. KonrponbHas padora

KonTponbHast paGota npeaycMoTpeHa Juist 3a04HOM (opmbl oOyueHus. KoHtponbHas paboTa
(KP) sBaseTcst NpoayKTOM, IIOJIydaeMbIM B pe3yJlbTaTe€ CaMOCTOSITEIbHOTO IUIAHUPOBAHUA U
BBINOJIHEHUS y4eOHBIX 331a4. KoHTponbHas paboTa Mo3BOJSET OLEHUTh 3HAHUS U YMEHHSI CTY/IEHTOB,
a TaKkKe ypoBE€Hb C(POPMHUPOBAHHOCTH HABBIKOB IpHU paboTe ¢ y4eOHOM nHUTEepaTypod U APYrUMHU




WUCTOYHHKAMHU. THUTIOBBIE 33[]au 110 BCEM TeMaM, a Takke MUQPHI U 3aJaHus IS CAMOCTOSITEIIHHOTO
pEIICHUs COIepKaTCsl B y4eOHO-METOquIecKuX pa3padorkax kademnpsl (. 3 ®OC).

Ne OneHouyHbIE CPECTBA Kon n nanmenoBanue
TunoBble KOHTPOJbHBIE 3alaHuss M (WJIM) HWHBIE MaTepHAlIbI, WHJUKATOpa
HEOOXOAUMBIE JIJIsl OLIEHKU 3HAHWUN, YMEHUHN, HABBIKOB U (UJIM) OTBITA KOMITETEHIIUH
JESITEIIbHOCTH, XapaKTepU3yIOIIUX c(OpMUPOBAHHOCTD
KOMIIETEHIIMI B POIECCE OCBOCHUS TUCIIUTUIMHBI

1 | CocraBpTe CXeMy CBHHIIOBOrO aKKyMmyssitopa. Hammmmmre xummdeckue N-1 onk-1.
NPOLIECCHI, NPOTEKAIOIIME HA AJIEKTPOJax IpH 3apsiiKe U paspsiike Wcnonp3yer
akkymyssitopa. PaccuuTaiite 9/1C. OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYUHBIX
JTUCIUIUIAH JJIs1
perieHus
CTaHJIapPTHBIX 3a/1a4 B
COOTBETCTBHUU C
HAIPaBIEHHOCTHIO
po(hecCUOHATTLHOM
JIESITEIbHOCTH

OueHka 00BSABIIETCSA CTYACHTY HEIIOCPEICTBEHHO IIOCIIE IPOBEPKH KOHTPOIBHOM PabOTHI.

Hkana Kpurepun oueHuBanus

Orenka 5 Conepxxanne KP nomHocThio coorBercTBYeT 3ananuto. KP comepxut
JIOTUYHOE, IIOCIIE0BATEIbHOE H3JI0KEHUE MaTepHuana C IpPaBHIbHBIM

OTJIMYHO
( ) PCIICHUECM 3a/1ay.

Onenka 4 Conepxxanne KP momHocThio cooTBercTBYeT 3ajnanuto. KP comepxut
JIOTMYHOE, IIOCJIEOBAaTEIbHOE H3JI0KEHHE MaTepHhaja C IPaBHIbHBIM

(xopor10)
peuieHueM 3anad. VIMeroTcst oJHa-IBE HECYLIECTBEHHbIE OIIMOKH B
HCIIOJIb30BAHUU €AWHUIL] UBMCHCHUS, B ITOCTPOCHHBIX Fpa(l)I/IKaX, cxXemMax
U T.J
Ouenka 3 Conmepxxanne  KP  uyacTHUHO  HE  COOTBETCTBYET  3aJaHMIO.
(Y/IOBIETBOPHTEIBHO) IIpocMaTpuBaeTCcs  HEMOCIENOBATENBHOCTL  M3JIOKEHUS  Marepuana,
IIPEICTaBICHBI HEJ0CTaTOYHO 00OCHOBaHHBIE TEOPETUYECKHE

TIOJIOKCHHUS, UCTIOJIb30BAHHLBIC ITPHU PCHICHUHN 3a1a4. Hmerotcst ommoOKu B
HCIIOJIb30BAHUU CAWHUL HW3MCHCHUSA, B IIOJIYYCHHBIX PpE3yJIbTaTax, B
ITOCTPOCHHBIX l"pa(i)I/IKaX, CXEMaxX U T.J

4.2. Hpoue)lypl,l H OLICHOYHBIC CpeaCTBA AJIS IIPOBCACHUA l'[pOMC)KyTO‘IHOﬁ aTrecranmm

4.2.1. 3auer

3ager sBhseTcs (GOpMOM  OIEHKM KAayecTBa OCBOCHHUS  OOYYAIOIIMMCS  OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHONW MPOrpaMMBI MO pazienaM AucHUIUIUHBL [lo pesymbraram
3ageTa OOYYaroIIeMyCsl BBICTABJISCTCS OICHKA «3aUTCHO» WIIM «HE 3a4TEHOY»; OIEHKA «OTIIHYHOY,
«XOpOIIIO», «YIOBIETBOPUTEIHHO», «HEYIOBJICTBOPUTEIBHO» B ciydae audQepeHInpoBaHHOTO
3ayeTa.

3aueT MPOBOAUTCA TO OKOHYAHMM YTCHHUS] JIEKUMHA U BBIMOJTHEHHUS JabOpaTOPHBIX
(IpakTHYECKUX) 3aHATHHA. 3a4eT NMPUHUMACTCS IPEIOJIaBaTeISIMK, MPOBOIUBIIMMHE JIa0OpaTOPHBIC
(mpakTUYeCKWe) 3aHATHUS, WM YUTAIONIMMHE JIEKIIMH M0 JaHHOW TUCIUIUIMHE. B ciydae oTcyTCTBUS
BEIYyIIEro IpernojaBaTeNis 3a4yeT NPUHUMAETCS TperojaaBareiieM, Ha3HAYCHHBIM pPacIopsKeHUEM
3aBenyromiero kadeapoil. C paspelieHus 3aBeayromniero kageapoii Ha 3a4eTe MOKET MPUCYTCTBOBAThH
npernoaaBaTesb Kadeapsl, MPUBICYCHHBIHN JIJIS IIOMOIIY B IPHEME 3a4eTa.
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[MpucyrcTBHME Ha 3adere mpenojaBaTeNiell C Apyrux kadeap ©O€3 COOTBETCTBYIOIIETO
pacropsHKeHUs PeKTOpa, IPOPEeKTopa 1Mo y4eOHOU, BOCIUTATENbHON paboTe U MOJIOCKHON MOJTUTHKE,
3aMECTHTEIS JUPEKTOpa HHCTUTYTA IO y4eOHOM paboTe He JIOIMYyCKAeTCs.

@opma(bl) TNPOBENCHHUS 3a4yeTa (VCMHbLL ONnpoc no Ounemam, nUCbMeHHas pabdboma,
mecmuposarue u 0p.) ONpeneIsoTes Kadeapoil U JOBOAATCS 10 CBEACHUS 00ydJarolIuXcs B Havalle
ceMecTpa.

Jns mpoBemeHWs 3aueTa BEAYNIMI MpENoJaBaTellb HAKaHYHE NOJy4YaeT B JHPEKTOpare
3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpas BO3BpAIlAaeTCs B JUPEKTOPAT IMOCIE OKOHYAHUS
MEpOTIPUSTHS B JICHb IPOBEICHUS 3aUeTa WIH YTPOM CIIEAYIOIIETO JIHS.

Bo Bpems 3auera o0yyaromuecss MOT'YT IOJIb30BATHCS C Pa3pelIeHus BEAYIIETo IpenoaBaTess
CIPAaBOYHOW ¥ HOPMATHBHOM JIUTEPATYPOH, APYTUMH MOCOOUSIMHU M TEXHUIECKUMHU CPEJICTBAMH.

Bpemst moaroToBkM OTBEeTa B YCTHOH (popMe mpH ciaue 3aueTa JOKHO COCTABIAThH HE MEHee
20 MuHYT (110 J)KeTaHUI0 00YYaOIIETrOCsl OTBET MOXKET ObITh JOCPOUHBIM). Bpemst oTBeTa - He 6omee 10
MUHYT.

[IpenoaBaTemnto MpeaoCTaBISIETCs IPABO 3a/1aBaTh 00YUYArOIIUMCS JOMOTHUTEIBHBIE BOTIPOCHI
B paMKax MPOTrpPaMMBbl JTUCIUATIINHBL.

KadecTBeHHass OIlCHKA «3a4T€HO», BHECEHHas B 3a4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTb,
SBIISICTCS PE3YJIBTaTOM YCIIEIIHOTO YCBOSHHS YI€OHOTr0 MaTepuania.

[IpenomaBaTeny HECYT NEPCOHAIBHYI) OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh W TOYHOCTb
BHECCHHS 3alMCedl O pe3ylbTaTax IPOMEXKYTOYHOH aTTecTaldd B 3a4€THO-IK3aMEHAIIHOHHYIO
BEZIOMOCTb.

Ecnu oOydaromuiicss SIBWIICS Ha 3a4eT M OTKA3aJICsA OT MPOXOXKACHUS aTTECTAIUH B CBSI3U C
HETOrOTOBJICHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEJIOMOCTh MY BBICTABIISICTCS OI[CHKA «HE
3aYTEHOY.

HesiBka Ha 3a4eT 0TMEYaeTCs B 3a4ETHO-3K3aMCHAIIMOHHOM BEZIOMOCTH CJIOBAMU «HE SIBHIICS.

Hapymienne AuCOMIUIMHBI, CIHCBIBAHWE, HWCIOJIB30BAHWE OOYUYAIONIMMUCS HEPa3pelICeHHBIX
MEYaTHBIX M PYKOIUCHBIX MaTepHajoB, MOOWIBHBIX Tele(h)OHOB, KOMMYHHKATOPOB, IUIAHIICTHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JTUYHON KOMMYHHUKAIIMOHHONW U KOMIIBIOTEPHON TEXHUKU
BO BpeMs 3adera 3ampelieHo. B ciaydyae HapymeHus 3Toro TpeOoBaHHUs IpernojaBarenb 00s3aH
YIAIATh 00YYarOIIEerocs U3 ayIMTOPHH U TIPOCTABUTH EMY B BEJIOMOCTH OIICHKY «HE 3a4TECHO».

OOyyarommMcs, HE COABIIMM 3a4eT B YCTAHOBIEHHBIE CPOKHU IO YBAKUTEIBHON MPUYMHE,
WH/IMBUyAJIbHBIE CPOKH TIPOBEICHHSI 3a4eTa ONpeNessfoTcs qupekTopom MHCcTHTYTA.

OOyuaromyecs, HMEIOUIME aKaJeMUYeCKyl0 3aJ0JDKeHHOCTb, CHAl0T 3a4eT B CPOKH,
orpernenseMbie  YHHBepcHTeTOM. MH(poOpMamus o IJIWMKBHIAIMK 33J0JDKEHHOCTH OTMEYaeTCsl B
HK3aMEHAIIMOHHOM JIUCTE.

Jlomyckaercsi ¢ paspemieHust qupekropa MHCTUTYTa M AOCpodHas ciadya 3adera ¢ 3aIluchio
PE3yNbTAaTOB B 9K3aMEHAIIMOHHBIH JIUCT.

WHBamuapl M JIMIa C OrpaHUYEHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBBSI MOTYT CIaBaTh 3a4eThl B
CPOKHU, YCTAaHOBJICHHBIC WHIUBUAYAIbHBIM YUY€OHBIM TJIaHOM. VIHBaNUIBI U JIHUIIA C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBbBSI, UMEIOIINE HApYyIICHUsS OTIOPHO-IBUTATEILHOTO ammapara, JOMYCKaloTCs
Ha aTTECTAIlMOHHBIE UCTIBITAHUS B COIPOBOXKAEHUHU aCCUCTEHTOB-COMPOBOXKIAIOIINX.

[Tporiemypa mpoBeACHUST TPOMEKYTOYHOW AaTTeCTallMd s OCOOBIX CIIydaeB H3JIOKEHA B
«[TomoxxeHnu 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOUHOW aTTeCTalluy O0YYaroLUXCs 110
OIIOII 6akanaBpuara, cneruanurera u Maructpatyps» ®I'bOY BO IOxHo-Ypansckuit TAY

Ne O1LieHOYHBIE CPENCTBA Kox u Haumenosanue
TumnoBble KOHTPONBHBIE 3aJaHus W (WIM) UWHBIE MAaTepUabl, WHJUKAaTOpa
HEO0OXOUMBIE JIJIS1 OILICHKU 3HAHWW, YMEHUI, HAaBBIKOB U (MJIM) OIBITA KOMIIETEHIUN

JEeSTENIbHOCTH, XapaKTepU3yIoIuX cOPMUPOBAHHOCTh KOMIETEHIIHIA
B IPOIIECCE OCBOCHUS TUCIIUIUIMHBI

1. 1. OcHOBHBIE 3aKOHBI XUMHUU. N/I-1.0I1K-1
2. DKBUBAJICHT 2JIEMEHTOB. 3aKOH YKBHBAJICHTOB. Hcnonb3yer
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DKBHUBAJICHTHI IPOCTHIX U CIOKHBIX BEIIECTB.

CoBpemeHHast Teopusi CTPOSHHS aToMa.

[Topsimok cocTaBiIeHUS AIEKTPOHHBIX popmy. [Ipumepsr.
Pacnipenenenue 31eKTPOHOB 10 SHEPTeTUUECKUM sTUCHKaM.
OHeprus MOHMU3ALMU U JIEKTPOOTPULIATENILHOCTD. M3MeHeHne ux
B nepuoauueckoit cucreme . 1. Menpeneena.

8. CKOpOCTh XMMHYECKUX peaKInil. 3aKOH JEeHCTBYIOLIUX Macc.

9. 3aBHCHMOCTbH CKOPOCTH PEAKIIUU OT TEMIIEPaTyPhl.

10. Xumuueckoe paBHoBecue. Koncranra pasnosecus. [Ipunnun Jle—
[Tarense.

11. 1-3akoH TEPMOJAMHAMHKU. OHTAIBIHUA. TEPMOXUMUUYECKHE
ypaBHeHus1. 3akoH [ecca.

12. 2-3akoH TepmoauHamMuKH. OHeprus [ub6ca. Hampapienwue
IIPOTEKAaHHUS IIPOLIECCOB.

13. XapakTepucThka MOJAPHOW M HEMOJISIPHOM KOBAJICHTHOM CBSI3U.
IIpuBectr mpuMepsl.

14. JloHopHO-akuenTopHas cBsi3b. [Ipumepsl.

15. Bogopoanas cBsizb. [Ipumepsr.

16. Monnas cBs3b. [Ipumepsl.

17. CriocoOblI BhIpaXCHHSI KOHIICHTPAIIMHA PACTBOPOB.

18. PactBopbl HeanekTponutToB. 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 anekTponuToB. M30TOHIMUECKUI KO PUITHEHT.

22. Teopust 31EKTPOIUTUIECKON TUCCOLUAIUH.

23. CryneHyarasi IuCCOLMaLUs KUCIOT, OCHOBAaHUHN U COJIEH.

24. Crenenp nauccouuanuu. @OaxkTopbl, BIUAIONIME HA CTENEHb
JUCCOLIMAIINY.

25. Nonnoe npoussenenue Boasl. PH cpenbl. TnanKaTopsl.

26. Bo3MmoskHbIe ciayyau rugponusa coned. [lpumepsi.

277. OKMCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipumepsi.

28. AmdoTepHOCTb.

29. OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB U MX
nonoxxkenue B cucteme /.M. MenneneeBa. OCHOBHBIC OKHUCIIUTEIH U
BOCCTAHOBUTEH.

30. DnexkTpoaHbIN TOTEHITHAN. BOIOPOIHBIN 27IEKTPOI.

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

32. 'anpBannueckuit anement. [Ipumepsi.

33. B/1C ransBannueckoro 3nemenTa. @opmynna HepHcera.

34. DnekTposn3 pacTBOPOB U paciuiaBoB. 3akoH Dapanes.

35. Ilpouecchl, NMpOTEKAarOIMEe IPU AJIEKTPOJIU3E C PACTBOPUMBIM
aHosoM. O6acT MPUMEHEHUS DIIEKTPOITU3A.

36. AKKyMyasTOpBL. THIIBI aKKYMYJIATOPOB.

37. IIpoueccsl, NPOTEKAOIINE NPU pa3psAKe U 3apsJIKe CBUHIIOBOIO
AKKyMYJIATODA.

38. O6uue XuMHYECKHe CBOMCTBA METAJIIIOB.

39. B3aumoencTBUE METAINIOB C KHCIOTaMHU.

40. AzotHas kucinota. OcoOeHHOCTH B3aUMOJIEHCTBHS ¢ METaJIaMHU.
41. Metonpl nonydeHns MetauioB u3 pya. [IpuMepsl cOBpeMEHHBIX

NowvkEwWw

OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX
JTUCTIUTUTAH IS
pereHus
CTaHJIapPTHBIX 33124 B
COOTBETCTBHH C
HATPaBIEHHOCTHIO
npodeccuoHaTbHON
NESTEIIbHOCTH
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CHOCOOOB MOTYYSHHSI METAJLIOB.

42. KommekcHble coenviHeHus. [Ipumepsl. BHenHsAsS U BHYTpeHHSS
cheprl. KommekcooOpazoBatenb. 3apsi KOMIUIEKCHOTO —HOHA.
Koopaunanmonnoe uucio. Jiurans.

43. Ilonumepsl. PU3UKO - MEXAHUYECKUE CBOWMCTBA MOJIMMEPOB. Tpu
COCTOSTHUSI: CTEKJI000pa3HOe, BEICOKOAIACTUYHOE, BA3KO—TEKyuee.

44. Tlonumepsl. Ilpupoansie u cuHTeTHueckue mnoiaumepsl. CocrtaB
noiauMepoB. 3BeHo. Llens. Crenens nonumepusanuu. [Ipumepsi.

45. Tlnactmaccel. CocTaB, IIOJIy4€HUE, CBOICTBA W IPUMEHEHHE.
IIpumepsl.

46. [Tomumepsl. CriocoObI MOTYYSHHUS TTOJIUMEPOB.

47. Bunpl kayuykoB. [Ipumepsl, cBoOICTBa, IPUMEHEHHE.

48. Ilomustunen. IlomuxmopBunmi. IlomyyeHnue, cBoWcTBa U
MIpUMEHEHUE.

49. IMomuretpadTopaTuieH. [lonydeHnue, CBOMCTBA U TPUMEHEHHE.
50. CuHTeTHYEeCKHE BOJIOKHA, KiIaccH(UKaIus, OOIIue CBOWCTBA,
MoJTyueHue, IpUMEHEHHE.

51. Koppos3uss metaimoB. MexaHu3M KOPPO3HOHHBIX IIPOIIECCOB.
[Tpumepsr.

52. AtmocdepHast Koppo3usi.

53. MeTobI 3alIMTHI METAJUIOB OT KOPPO3HUHU.

54. Koppo3uoHHbIE IPOLECCHl, MPOTEKAIOIIME IMpU HAPYLIEHUU
METAJITMYECKUX MOKPBITHA.

[Ikana 1 KpUTEPUH OLIEHUBAHUS OTBETA O0YUYaAIOUIErocs MPEACTABIEHbI B Ta0INLIE

Hlkana Kpurepun oneHuBanusi
Onenka 5 BCECTOPOHHEE,  CUCTEMaTHYecKoe M  IJIyOOKoe  3HaHHe
(OTIMYHO) IIPOrPaMMHOTO  MaTepuaja,  yCBOGHHE  OCHOBHOM U
JOTIOJIHUTEIBHOM JINTEPATypPhl, PEKOMEHAOBAHHOW IIPOrpaMMOn
JUCLUILIMHBL, TPABUJIBHOE PEIICHUE 3aJa4H.
Onenka 4 MIOJIHOE 3HAHME MPOrPaMMHOr0 MaTepuaia, yCBOEHHE OCHOBHOU
(xopo110) JUTEPaTyphl, PEKOMEHJOBAHHOM B IporpaMMe, HaJlU4He
MaJO3HAYUTENbHBIX OMMOOK B  pEHIeHMHM 3aJayd, WId
HEJ0CTAaTOYHO MOJIHOE PACKPBITUE COAEPKAHUE BOIIPOCA.
Onenka 3 3HaHHWE OCHOBHOT'O MPOrPaMMHOI0 MaTepuana B MUHUMAaJIbHOM
(Y1OBIETBOPUTENIBLHO) o0beMe, TMOrpelHOCTH HENPUHLUUIHAIBHOIO XapakTepa B
OTBETE Ha DK3aMEHE U B PEIICHUU 3aJ1a4H.
Onenka 2 npobensl B 3HAHUAX OCHOBHOI'O IPOIPaMMHOI0 MaTepuana,
(HEey/10BJIETBOPUTEINILHO) MPUHIMIHUATIBHBIE OIIMOKM TpH OTBETE Ha BONPOCHl U B
pELIEHNN 3aJJa4H.
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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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