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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 CIEIyIOUMM BUAaM HPOGECCHOHAIBHOM JEATENbHOCTH: IPOU3BOACTBEHHO-TEXHOJOTHYECKOMH,
IIPOEKTHOM IEATEIBHOCTH.

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. llnanupyemble pe3yJbTaThbl 00yUYeHHUs 110 JUCHHUILIMHE (IOKA3aTeJH
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

Kon n HaumeHoBanue
HHIKATOpa dopmupyemsie 3YH
JOCTHKEHUST
KOMIIETEHIINHT
3HaHus | OOydJaronIuiicss JOMKEH 3HAaTh: OCHOBHBIE 3aKOHBI XUMUH,
SIBJICHUS M TIPOLIECCHI, HA KOTOPBIX OCHOBAHBI TPUHIUIIBI
JIeHCTBUS 00BEKTOB MPOPECCHOHAIBHON NEATETLHOCTH U
NJ-1.011K-1 KOTOPbIE UCIIOJIB3YIOTCS JUIsl pELIEHUs] UH)KEHEPHBIX 3a/1a4 -
Hcnons3yer (61.0.11 -3.1)
OCHOBHBIE 3aKOHBI ymenust | OOydaromuiics J0HKEH yMETh: UCIIOIb30BaTh OCHOBHBIE
€CTECTBEHHOHAYYHBIX XUMUYECKHUE 3aKOHBI U TIOHATUS B MPO(HECCHOHATBHOMN
JUCHUIIINH JJIs1 JeSITeIbHOCTH U JIJISL peIlieHUs] MHXeHepHbIX 3a1a4 - (61.0.11-
pelieHus VY.1)
CTaHAApTHBIX 3a1a4 B HaBbIkK | OOy4Jarmuics JOHKEH BIaIeTh: HABBIKAMU OMUCAHUS OCHOBHBIX
COOTBETCTBHUU C XUMUYECKHUX 3aKOHOB, SIBJICHUI M MPOIECCOB, HA KOTOPBIX
HaIpaBJIEHHOCTHIO OCHOBaHBI PUHITUIIBI AEHCTBUSI 00bEKTOB MPO(DHEeCCHOHATBLHOM
npodeccHoHaIbHON JIEATETLHOCTH ¥ KOTOPBIE UCTIONB3YIOTCS JIJISl PEIICHUS
JESTEIEHOCTH UHXeHepHbIX 3a1a4 - (b1.0.11-H.1)




2. Mecto nucuumianHbl B cTpykrype OIIOIT

Huctunnuna «XUMUS» OTHOCHTCS K 0053aTeIbHOM YacTH OCHOBHOW MpodeccHoHaIbHON

00pa3oBaTenbHOM POrpaMmsbl OakaiaBpuaTa.

3. O0bémM AuCHMIVINHBI U BUJbI Y4eOHOH padoThl

O0beM TuCIUIUIMHEI cocTaBisiet 2 3adeTHbie equHuIb! (3ET), 72 akagemMuyeckux daca, (nanee

4acoB).
JlMcuuIuIMHA U3y4aeTcs:
- oyHas ¢hopma oOydeHus B 1 cemectpe;
- 3a04Has Gopma obydyeHus Ha 1 Kypce.

3.1. Pacnipenesienue o0bemMa JUCUMIIJIMHBI 110 BUJAAM Y4eOHOil padoThbl

Bun yae6HO# paboThI

KomnmuectBo yacos

Ounas gopma

3aounas Gopma

o0y4deHus oOyueHus
KonraktHasi pa6ora (Bcero), 32 10
B TOM 4McJe NPAKTHYecKas NOJAr0TOBKa*
Jlexmun (JI) 16 4
[Ipaktuueckue 3anstus (I113) 16 6
Jlaboparopusie 3ansaTus (JI3) - -
CamocrosiTesbHas padora odyuawiuxcs (CP) 40 58
KonTpoasn - 4
Hroro 72 72
3.2. Pacnpenesienue yueOHOIro BpeMeHH IO pa3jiesiaM U TeMaM
Ounas ¢popma o0yueHus
B Tom uncine =
Ne Bcero 2
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. 5 1 - 2 2 X
1.2. | Xumus u epuoandeckas cucreMa 11 3 - 2 6 X
aneMeHTOB. CTpoeHHe aTOMOB. XUMUYecKast
CBSI3b.

Paznen 2. B3aumoaelicTBUS BELIECTB




2.1.

Xumuueckas TepMoAuHaMuKa. OCHOBHbBIE 10 2 - 2 6 X
3aKOHBI TEPMOJIMHAMUKU. XUMHYECKas
KUHETHKA. XUMUYECKOE PABHOBECHE.
Paznen 3 PacTBopsl.
3.1. | XuMHUYECKHE CUCTEMBI: PaCTBOPBHI, 10 2 - 2 6 X
aucriepcHble cucTeMbl. OCHOBBI XMMUYECKOTO
aHaJIM3a BOJHBIX PACTBOPOB.
Pa3nen 4. DnexTpoXxuMHUUYECKUE IPOLIECCHI.
4.1. | DIEKTPOXUMUYECKUE CUCTEMBI: KUCIIOTHO- 16 4 - 4 8 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. 12 2 - 2 8 X
XHUMUYECKUE CBOKMCTBA METAILJIOB.
Pa3znen 5. DnemMeHThl OpraHu4ecKoi XUMHU
5.1. | DneMeHThl OpraHMYECKON XUMUU, IOJTUMEPHI, 8 2 - 2 4 X
OJIUTOMEPBHL.
KonTposb - - - -
HUroro 72 16 - 16 40
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 10 - - 1 8 X
sneMeHTOoB. CTpoeHue aToMOB. XUMHUYECKast
CBSI3b.
Pasznen 2. B3aumMoneicTBUS BEIIECTB
2.1. | Xumnueckast TepMoiuHamMuka. OCHOBHBIE 12 - - 1 10 X
3aKOHBI TEPMOJIMHAMUKH. XUMHICCKas
KHHETHKA. XUMUYECKOE PaBHOBECHE.
Pa3nen 3 PacTBopsl
3.1. | XuMHUECKHE CUCTEMBI: paCTBOPHI, 12 1 - 1 10 X
aucriepcHble cucteMbl. OCHOBBI XMMUYECKOTO
aHaJIN3a BOJHBIX PACTBOPOB.
Paznen 4. DnekTpoxuMHUYecKHe MPOLECCh
4.1. | DAEKTPOXMUMHUYECKHUE CUCTEMbI: KUCIOTHO- 16 2 - 2 12 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. 12 1 - 1 10 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 X
Hroro 72 4 - 6 58 4

4. CprRTypa H CodepiKaHu e NUCHUIIJIMHDBI, BRKIIIOYAKIIEC MIPAKTUYIECCKYI0O IIOATOTOBKY

[IpakTHueckass MOATOTOBKAa IpU pealn3allMd y4eOHBIX IPEIMETOB, KYypCOB, IUCLUIUIMH
(Mopayneil) opraHusyercsi myTeM IPOBEJACHHS MPAKTUUYECKUX 3aHSITHI, MPaAKTUKYMOB, JIAOOPATOPHBIX
paboT W WHBIX aHAJOTHYHBIX BHJOB Y4YEOHOH JEATENBHOCTH, NPEIYyCMATPUBAIOIINX YYacTHE
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 4acTh ecrecTBO3HaHus. [Ipeamer xumun. BemectBo. Buibl XUMHYECKUX pEaKIHM.
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 mojenb aroma. [Ipunmun [Maynu u npaBuino 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 XapaKTEPUCTUKH CBsI3U. KoBasleHTHAst 1 MOHHAs CBS3U. MeTo/ BaJI€HTHBIX CBS3EH.
I'mbpunmzamnus. I[lonsitue o0 w™MeToAe MOJEKYJspHbIX opoOurtaneit. CTpoeHue U CBOMCTBa
npoctedmux MoJiekyn. Tumbl B3aumoaencTBus Moliekyd. KomiuiekcHble coenuHeHus. OCHOBHBIE
BUJIbI B3aUMOJIEHCTBUS MOJIeKYJ. CUIIBI MEXMOJIEKYJISIPHOTO B3auMoaecTBUsA. BomopoiHas cBA3b.
JloHOpHO-akLenTopHOE B3auMojeicTBue Moiekyn. KommekcHble coeauHeHus. Kommiekcsl,
KOMIUIEKCOOOpa3oBaTeNU. JIMTAHMBI, 3apsAl W KOOPAWHAIIMOHHOE YHCIO KOMIUIEKCOB. THIIBI
KOMIUIEKCHBIX cOeIUHEHUW. [IOHSATHE O TEOpUAX 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. Meramianueckas CBSI3b M METAJUIbl. XUMHYECKas CBS3b B
MOJYNPOBOJHUKAX W JUAIEKTpuKax. PeanmbHble kpuctawwibl. IIpoctoe BemectBo. M3omepuss u
AJUIOTPOIIHUSL.

B3anmoneiicTBus Bemecrs

DneMEeHTbl XUMUYECKON TePMOAMHAMUKHU. DHepreTuyeckrue 3PQGeKThl XUMUUYECKHX PEaKIHi.
BHyTpeHHsA »Hepruss W OSHTaubNud. TepMoxumusa. TepMOXMMHUUYECKHME 3aKOHBI U YPAaBHEHMS.
OHTanbnusi 00pa3oBaHUSl XHMMHUYECKUX coenuHeHud. CTaHIapTHOE COCTOSHHUE. OHTPONUS U ee
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M3MEHEHHE MPU XUMHMUYECKUX mpoleccax. DHeprus ['mub0ca u sneprus ['enbmronbsia U MX U3MEHEHUS
IIpU XUMUYECKUX IIpoLEeccax. YCJIOBHUS CaMOIPOU3BOJIIBHOIO IPOTEKAHUS XUMHUYECKUX DPEAKLUU.
VYcnoBust xumuueckoro paBHosecusi. OOpaTtuMele U HeoOpaTUMble peakuu. XUMUYECKUHA MOTEHIHAI.
AKTUBHOCTb ¥ KOO (PHUIUEHT aKTUBHOCTH.

Xumnueckoe U (a3zoBoe paBHOBecUs. 3aKOH JelcTBusi macc. KoHcTaHTa paBHOBecHs U €€ CBS3b C
tepMmoguHamMuyeckumMu  QyHkiusiMu.  lpuamun  Jle-lllatense. Xumudeckoe paBHOBECHE B
rereporeHHslx cucremax. @asooe paBHoBecue. IIpaBuno ¢a3. Pacnpenenenue BemecTs B
rereporeHHsix cucremax. IloBepxHoctHbie siBieHHs. CopOums. AncopOLMOHHOE pPaBHOBECHE.
I'ereporennsie AUCIIEPCHBIE CUCTEMBI.

Xumuueckass KuHeTuka. CKOpPOCTh TOMOIEHHBIX XUMHUYECKMX peakuuid. OCHOBHOE XUMHUYECKOE
yYpaBHEHHE. 3aBUCUMOCTb CKOPOCTH XMMMYECKHX PEAKUUN OT TEeMIIEpaTypbl. DHEPrusi aKTUBALUH.
l'omorennsiii karanu3. Llenneie peakunn. PU3MYECKUE METOABI YCKOPEHUS XUMHYECKHUX PEaKLUM.
Konebarenbuble peakiuu. CKOpOCTh FeTepOreHHbIX XMMUUYECKHX peakluil. ['ereporeHHbIi KaTamus.

PacTBopbl.

Onpenenenne u kiaccu(ukaluus pacTBOPOB. PacTBOpBI HEINEKTPOIUTOB U AJIEKTPOJIUTOB.
Boanble pacTBOpBl  3JEKTPONMTOB. ACCOLMHPOBAHHBIE M HEACCOLMUPOBAHHBIE SJIEKTPOJIUTHI.
CBoiicTBa pPacTBOPOB ACCOLMHUPOBAHHBIX DJIEKTPOIUTOB. AKTUBHOCTb. OCOOEHHOCTH BOJBI Kak
pacTBOpUTEIA. DJIEKTPOIUTHYECKas: AUccolManus Boabl. BomopoaHelil noka3arens cpenbl. MloHHbBIE
peakuuu B pacTBopax. Jluccouuanusi KOMIUIEKCHBIX COEAUMHEHHM. Teopusi KHUCIOT M OCHOBAHUU.
KoHCTaHTBI KUCTTIOTHOCTH U OCHOBHOCTH.

Komnonaneie cucremsl. JlucnepcHOCTh U AucnepcHble cucTeMbl. Kiaccupukamus KoITOuTHBIX
cucteM. 30iid ¥ renu. Munemisl 1 ux crpoeHue. [lonydyeHne KOmIouaHbIX pacTBOPOB. Y CTOMYHUBOCTD
KOJUIOM/IHBIX CHUCTEM, ONTUYECKUE M AIEKTPUUYECKUE CBOWCTBA. MeToabl MOIYYEHUS] U Pa3pyLICHUS
KOJUIOUIHBIX cucteM. Kosou il B IpupoAHbIX cucTemMax. PacTBopbl moauMepos.

JIEKTPOXMMHYeCKHe MPoLecchl.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE MIPOLIECCHI. Onpenenenue u KiaccupuKanus
ANEKTPOXUMUYECKUX TporieccoB. 3akoHbl Papanes. TepMoaMHaMuKa 3JIEKTPOJHBIX IPOLIECCOB.
[Tonatue 00 51MEKTPOAHBIX MOTeHIManax. lanpBaHumdeckue sieMmeHThl. DJIC U ee u3MepeHue.
CrangapTHbIM BOJOPOJAHBIN 3JIEKTPOJ M BOJOPOJHAs IIKana MOTEHIMaloB. YpaBHeHue HepHcra.
[loTeHuManel METAUIMYECKUX, Ta30BbIX U  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  DJIEKTPOJOB.
HNoHcenekTuBHbIE AJIEKTPOAbI M ceHcopbl. MemOpansl M MeMmOpaHHbIH mnoTeHuuan. Kuneruka
NEKTPOJHBIX IPOLECCOB. DIEKTPOXUMHUUYECKAsT M KOHLEHTPALMOHHAs MOJSIpU3ALNs. DJIEKTPOJIU3.
[TocnenoBarenbHOCTh ANNEKTPOAHBIX MPOLIECCOB. BRIX0M MO TOKY. DJIEKTPOJIN3 C HEPACTBOPUMBIMH U
PacTBOPUMBIMH aHOJIAMHU.

Koppo3us u 3amura MeTanaoB U criiaBoB. OCHOBHBIE BUJIbI KOPPO3UU. XHUMUYECKasi KOPPO3Us.
Onexrpoxumuueckas kopposus. Kopposus noa aeicTBreM OlMyXJarolUX TOKOB. MeTo/bl 3aIUThl OT
KOPpO3UU: JIETMPOBaHHUE, JEKTPOXUMHUYECKAsl 3alluTa, 3allUTHbIE MOKPBITUSA. V3MeHeHHe CBOWCTB
KOPPO3HOHHOM cpeibl. MTHruOuTopel KOppo3uu.

DNEeKTPOXUMHYECKUE CUCTEMBbl. XHUMHYECKHME HCTOYHHUKH TOKa. JIEKTPOXHUMHUYECKHE
HHEPrOyCTAaHOBKU. ODIJIEKTPOXMMUYECKHE MpeoO0pa3oBaTeNd, KOHAEHCATOPbI. JIEKTPOXUMHUYECKas
00paboTKa METaIOB. DJIEKTPOXUMUUECKHE MOKPBITHUSI.

PeaknuonHasi cnocoOHOCTEH BellecTB. XMMHUYECKHE CBOMCTBa METAJLIOB.
BemecTBo 1 ero yncTora. AHAIUTUYECKUIN CUTHAT M €T0 BUABI. XUMHUECKast UICHTU(DUKALINS.
KucnoTtHo-oCHOBHOE W OKHMCIWTEIHLHO-BOCCTAHOBUTEIIBHOE TUTpOBaHWE. [ paBUMETpHUECKUN U
KOJIOPUMETPUUYECKHUM aHANN3. DIEKTPOXUMUYECKUE METObI aHATIN3A.

JIeMEeHTBbI OPraHU4eCKOoil XUMHUH.
Opranuyeckre MOJIMMEpPHbIE MaTepualibl. MeToAbl MOJIydeHHUs IMOJMMEPOB, MOJIMMEpPU3aLINs,
nosinkoHAeHcanus. CTpoeHne U cBolcTBa NoauMepoB. IIpuMeHeHne noammepos.



4.2. Conepxanue JeKI Ui

Ounasn gopma o0yueHus

n/a

KpaTKOG COACPKAHUE JICKIIUU

Ko-
BO
4acoB

IIpakTnueckas

IIOJATOTOBKA

Brenennie. OCHOBHbBIE MMOHATHUSA U 3aKOHBI XuMuHM [Ipenmer xumun. 3HaueHune
XHMHH B HAYYHO-TEXHUYECKOM mporpecce OCHOBHBIC MTOHATHUS U 3aKOHBI XUMUH.
Xumud U nepruoinueckas cuctema s3ineMeHToB. Ctpoenrne atroMoB COBpeMEHHbIE
MIPEICTABJICHHS O CTPOCHUH aTOMOB 3JIEMEHTa, OCHOBAHHbBIE HA HEKOTOPBIX
MOJIOKEHUSAX KBAaHTOBOW MEXaHUKH: IBOMCTBEHHAs! KOPIYCKYJISPHO-BOJIHOBAS
MPUPOJIA JIEKTPOHA, TPUHIIUI HEOTIPEIEICHHOCTH, KBAHTOBBIC uncia. [Ipuniun
[Taynu. [IpaBusa u mops10K 3ar0JIHEHUsI aTOMHBIX OpOUTalel, IpaBUiIo
KineukoBckoro, XyHna, 3anpet [1ayinn MHOr03J€KTPOHHBIX aTOMOB.
B3anmocBA3b pacnonokeHus 3JIEKTPOHOB B aTOMaxX € UX XUMUYECKUMU
CBOMCTBaAMH.

+

Ileproauueckuii 3aKOH B CBETE CTPOCHMSI AaTOMOB, IIEPUOJUYECKAs CUCTEMA
aneMeHTOB. HekoTopble XapakTepuCTUKN aTOMOB 3JIEMEHTOB: paJNyChl aTOMOB U
MOHOB, YHEPI'Hsl HOHU3ALIMH, SHEPTUs CPOJCTBA K DJIEKTPOHY
AJIEKTPOOTPULIATEIBHOCTh. XUMHUEcKas cBA3b HopmasibHOE 1 BO30YKIEHHOE
cocTosiHUuE aTOMOB. OCHOBHBIE TUIIBI U XapaKTEPUCTUKU XUMHUYECKON CBS3U:
METO/I BJICHTHBIX CBSI3€H, HOHATHE O METOJIE MOJIEKYJIIpHBIX opouTaneit. CBsa3b
KOBaJICHTHAs, JOHOPHO-AKIENTOPHAs, NOHHAsl, METAJIIMYECKAsl, BOAOPOJHASL.
3aBHCHUMOCTb CBOMCTB BEILIECTB OT THIIA XUMUYECKOU CBS3H.

Xumunyeckasi TepMoinHaMuKka. OCHOBHbIE TIOHATHUS U 3aKOHBI.
TepmoanHamMuueckas cucteMa. BHyTpeHH SHEPTHs TEPMOAMHAMUYECKON
cucreMsbl. TermoBoit 2 dexT peakiuu. [lepBoe Havano TepMOTUHAMUKH.
OHnranbnus. Tepmoxumuueckrue ypaBHeHus. 3akoH ['ecca. Bropoe Hagano
tepmoaruHamMuKku. CtanaapTHast SHTponus. GakTops! (FHTPONUNHBIN U
SHTAJIBITUIHBIN), ONPEAEISIIOIINE BO3MOXKHOCTD MJIX HEBO3MOKHOCTD
CaMOIPOM3BOJILHOIO MPOTEKAaHUs MpolieccoB. M300apHO-n30TepMUUECKUit
noreHuuan. HampaBieHHOCTh XUMHUYECKHUX ITpoLeccoB. DHeprus I 'enpMromnbna
(M30XOPHO-U30TEPMUYECKUH TOTEHIIUA).

XuMuyecKasi KHHETUKA. XUMUYECKOe paBHOBeCHE [ OMOTEHHBIE U TE€TEPOTreHHbBIE
XUMHUYECKHE nporecchl. CKOPOCTh U MEXAHU3M peakinu. DakTopbl, BIUSIOIINE
Ha CKOPOCTh XUMUYECKUX PEAKINNA. 3aKOH JIEHCTBYIOIMX Macc, KOHCTaHTa
CKOPOCTH, KHHETUYECKHE YPABHEHUS, IOPSAJIOK PEaKLIUU. DHEPTUs aKTUBALIUH,
npasuio Bant-I'odda, ypaBuenue Appennyca. Karanuz. Cmerenue
XuMHuueckoro pasHoBecus. [Ipunuun Jle-Illarense.




Hucnepcusie cucteMbl. PacTtBopsl Knaccudukanust 1ucrepcHbIX CUCTEM.
['pyboaucniepcHbIe CUCTEMBI, UX CBOMCTBA M HCTIOJIB30BAHKUE B CEIIbCKOM
xo3siicTBe. Konmonaapie pacTBOpPhI, 0COOCHHOCTH CTPOCHHMS, CBOMCTRBA.
PactBophI, kKak roMoreHHbIe cucTeMbl. CIIOCOOBI BRIPAXKECHHS KOHIICHTPAITUN
pactBopoB. Teopusi pa306aBIeHHBIX PaCTBOPOB, HEINEKTPOIUTOB. OcMoc.
OcMoTuyeckoe nasienue. [{aBnenue HachlleHHOro napa. Temneparypa
KHUIICHUS U 3aMep3aHusl (KpUCTALTU3aIKs) pacTBOpoB. 3akoHbl Bant-I'odda u
Payns i1 HEINEKTPOIUTOB U NEKTPOJIUTOB, UCIIOJIB30BAHUE UX IS
HM3rOTOBJICHHUS OXJIAXKIAIOIIMX U aHTHOOJICACHUTEIBHBIX CMAa30K U JKHIKOCTCH.
Antudpussl. CunbHbIC U c1abble 2JIeKTpoauThl. KOHCTaHTa U cTeneHb
nuccormanuu. M3oronndeckuit koadduiuenT. 3akoH pazoasienus OcTBasiba.
HNonnoe npousBenenue Boabl. Bomopoansiil mokaszarens. ['uaponus. Ero
3HAYCHHE MPH UCIIOJIB30BAaHUH yIOOPEHUM U dKCIUTyaTaIlluu
CEIIbCKOXO03iCTBEHHON TCXHUKH.

3JI€KTpOXPIMH‘~I€CKI/IC cucteMbl. OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHEIC
IMPpOLECChI: ONMPEACICHUC, TCPMOJHAMUKA, HAITPABJICHHOCTH, BOBMOKHOCTbH
IMPOTCKAHHWA B 3aJaHHOM HaIlIpaBJICHHH. BJICKTI)O,HHBII}'I IMOTCHIUAJI HAa I'PaHUIIC
reTeporeHHoﬁ CUCTCMbI MCTAJIJI-OJICKTPOJIUT. CTaHI[apTHbIﬁ BHCKTpOI[HHﬁ
MNOTCHIUAJI, PAL HAIIPSXKCHUS MCTAIJI0B, €I'0 3HAYCHUC. ["anpBaHnyeckue
JJICMCHTHEI. HpI/IHI_[I/IH pa6OTBI. XHUMHYECKHE UCTOYHUKH TOKA. ((CYXI/IC))
9JICMCHTEI, aKKYMYJIATOPBI, TOILIMBHBIC 3JICMCHTEI.

Koppo3zust metamios. 3amura OT KOppo3unu. XuMuueckas u
ANEKTPOXUMHYECKasd KOPpo3usl. [[puurMHbBI 1 MEXAHU3M 3JIEKTPOXUMUYECKOU
KOppo3uu. Yiiep0, npuunHsieMblil Kopposueit. Kopposus ¢ kucimopoaHoii u
BOJIOPOJIHOM Jienofisspru3anrei. MeToibl 3alMThl OT KOPPO3UH. JIakOKpacoyHbIe
Y METAJUINYECKUE TTOKPBITHSL, IPOTEKTOPHAS 3allMTa, JIEKTPO3aILUTA.
NHruOuTOopsl KOPPO3UHU.

DNEKTPOIN3 PACIIIIAaBOB U BOJHBIX PACTBOPOB JIEKTPOJIUTOB.
[TocnenoBaTenbHOCTD pa3ps/ia YaCTUIl Ha 3JIEKTPOAAX IPU AIEKTPOJIN3E B
3aBHUCHUMOCTH OT BCJIMYMHBI 3JICKTPOAHOTO MOTCHIMAJIA. HOJ’ISIpI/ISaHI/Iﬂ npu
anektponuse. [lepenanpskenue.

DNeMEHTBI OPraHUYECKO XuMuu. Iloaumepsl U OJIMTOMEpBI.
ITonumepHble MaTepualbl. MeTObl OIyYEHUs, OTACIBbHbBIE IIPEICTABUTEIIN:
IJIACTMACCHI, BOJIOKHA, Kay4yKH. 3aBUCUMOCTb CBOMCTB OTJEJIbHBIX MaTEPHUAIIOB
OT CTPYKTYPBI MaKpOMOJIEKYJI. Mcrionb30BaHue MOJIMMEPHBIX MAaTEPUAIIOB B
MaIIMHOCTPOEHHUH MPH SKCIUTyaTallul U peMOHTe obopynoBanus. ['epmeTnku,
KOMITAYH/blI, KJIEH, DJIEKTPOU30JIALIHOHHBIE MaTEPHAIIBI.

Hroro

16

15%

3aounas popma oOyueHunst

n/

KpaTI(OC COACPIKAaHHUC JICKIIUU

Koi-
BO
4acoB

IIpakTrueckas
TMOATOTOBKA

XnMuueckas TEPMOAMHAMHMKA. OCHOBHBIE TTOHSTHS U 3aKOHBL.

+
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TepmoanHamuueckas cucteMa. BHyTpeHH:SA SHEPIUs TEPMOAMHAMUYECKON
cucreMsbl. TermmoBoit 3¢ ekt peakiuu. [lepBoe Havano TepMOTUHAMUKH.
OHnranbnus. Tepmoxumuueckue ypaBHeHus. 3akoH I'ecca. Bropoe Havaino
tepmoaunHamMuku. CtanmapTHas SHTporus. DakTopsl (SHTPOIMHUHBINA U
SHTAJIBIIUIHBIN), ONIPENEISIONINE BOZMOXKHOCTD MJIM HEBO3MOKHOCTD
CaMOIIPOU3BOJILHOTO MPOTEKaHUs MpoiieccoB. 1300apHO-n30TepMHUUECKUN
noteHuuan. HampasiieHHOCTh XUMUYECKUX IIpoLieccoB. DHeprus ['enpMromnbna
(M30XOpHO-U30TEPMHUUECKUN TOTEHIIMAN). XUMHUECKas KHHETHKA. XUMUYECKOe
paBHOBecHe | OMOreHHbIE U FeTepOoreHHble XMMHUecKre npoueccsl. CKopocTs U
MEXaHMU3M peakluu. OaKTopsl, BIMSIOIINE HA CKOPOCTh XUMUYECKUX PEAKIIHII.
3aKOH JAEUCTBYIOIIMX MACC, KOHCTAHTAa CKOPOCTH, KHHETUYECKUE YPABHEHUS,
HOPSIOK peakLuu. DHEPrus akTuBauuy, npasuio Baut-I'odda, ypaBuenue
Appennyca. Katanuz. CMmenenne xumuueckoro paBHoBecus. [Ipunmun Jle-
[Tarense.

2 Hucnepcusie cucremsl. PactBopsl Kiaccudukanus AUCIIepCHBIX CUCTEM.
['pyboaucriepcHbIE CUCTEMBI, UX CBOWMCTBA U UCIOIb30BAHUE B CETLCKOM
xo3siicTBe. Komnouaabie pacTBOpbl, 0COOEHHOCTH CTPOEHMSI, CBOMCTBA.
PacTtBopbl, kak romoreHHbIe cucTeMbl. CIIOCOObI BBIPAKEHHsI KOHLIEHTPALIUU
pacTBopoB. Teopus pa3daBlIeHHBIX PACTBOPOB, HEAIEKTPOJIUTOB. OcMocC.
OcMoTuueckoe nasienue. /lapnenue HachlleHHOro napa. Temneparypa
KHIICHUS U 3aMep3aHus (KpUCTAILTU3aIlnsI) pacTBOPOB. 3akoHbl Bant-I'odda u
Payns nnst HE3INEKTPOJIUTOB U JIEKTPOIUTOB, UCIOIB30BAHUE UX JUISL
M3TOTOBJICHHS OXJIQXKIAIOIIMNX U aHTHOOJIEICHUTEIBHBIX CMA30K U JKUKOCTEH.
AnTtudpussl. CunpHbIe U cliadbie N1eKTpoauThl. KoHCTaHTa U cTeneHb
mucconuanuu. M3oroandecknii kodddunment. 3akoH pazbasnerus OcTBaiba.
HNonnoe npousseaenne Boibl. Bogopoinsiil mokasarens. [ naponus. Ero
3HaYEHHE MPU UCIOIb30BAHUH YIOOPEHUN U IKCILTyaTalluu
CEIIbCKOXO03CTBEHHON TEXHHUKH.

3 3J'I€KTpOXI/IMI/I‘I€CKI/IC cucteMbl. OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHEIC
MMpOHECChI: OIIPEACIICHUC, TCPMOJANHAMUKA, HAITPABJIICHHOCTDb, BOBMOKHOCTb
MMPOTCKAHUA B 3a/TaHHOM HAITPAaBJICHHUU. 3J'I€KTp0}1HI:II7[ MMOTCHI KA Ha I'paHUuLEC
FeTepOFeHHOﬁ CUCTCMBbI MCTAJIJI-3JICKTPOJIUT. CTaHI[apTHHﬁ BHGKTpOZ[HBIﬁ
NMOTCHUUAJL, pAJ] HAIPSKCHUA MCTAJIJIOB, €0 3HAYCHUC. I'anpBanm4eckue
9JICMCHTHI. HpI/IHI_[I/IH pa6OTBI. XYMMHYECKHE UCTOYHHUKH TOKA. ((CYXI/IC))
9JICMCHTDI, AKKYMYJIATOPBI, TOINIMBHBIC 3JICMCHTEIL.

4 Koppo3us metainos. 3amura oT KOppo3uu. XUMHAYECKAs U
ANEKTPOXUMHYECKASI KOppOo3us. [IpHurHBI 1 MEXaHU3M JIEKTPOXUMHUYECKOU
KOppo3uu. Yiiep6, npuarHseMblil kopposueit. Kopposus ¢ kucnopoaHoii u
BOZIOPOJHOM Jenosisipru3anueii. MeTo bl 3aluThl OT KOppo3uu. JlakokpacodHsle
Y METaJUIMYECKUE MOKPBITUS, IPOTEKTOPHAS 3aIlNTa, JIEKTPO3AIIUTA.
WHrubutopsl KOPpO3un. DIAEKTPOIU3 PACIIaBOB U BOAHBIX PACTBOPOB
NEKTPOIUTOB. [locmenoBaTeNnbHOCTD pa3psia YaCTUL] Ha DIIEKTPOAAX IIPU
AJIEKTPOJIN3€E B 3aBUCUMOCTH OT BEJIMYHMHBI AIEKTPOJHOTO NOTEHIHAA.
ITonstpusanus npu ssektponuse. Ilepenanpsokenue

Hroro

15%

4.3. Conep:xanue J1alOpPaTOPHBIX 3aHATHH

JlaGopaTopHble 3aHATHS HE PETyCMOTPEHbI Y4eOHbBIM IJIAHOM

4.4. ConepxkaHne NPAKTHYECKUX 3aHATHI
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Ounasn ¢opma o0yueHus

No Kou- § %
- HanmenoBaHue NpakTUYECKUX 3aHATHN BO E 5
. 4acoB | £ g
1. | Knaccel HeOpraHu4ecKux COeIMHEHUN 1 +
2. | Ompenenenue SKBUBAJICHTA METAJLIA. 1 +
3. | CtpoeHue aToMa U MEPUOINYECKAsi CUCTEMA AJIEMEHTOB. XUMHUYECKas CBA3b. 2 +
4. | XuMuyeckasi TepMOIMHAMUKa. XUMUYecKasi KUHETUKA. 2 +
XUMHYECKOE paBHOBECHE
5. | PacTBOpBI 2J€KTPOIUTOB U HEINEKTPOIUTOB. [[pUroToBiIeHNE ANEKTPOIUTOB U 2 +
aaTudpuzoB. ['maponu3 ynoodpeHmii
6. | OKucIUTEIHLHO-BOCCTAHOBUTENIBHBIE PEAKIIUU. 2
7. | l'anpBaHWYECKHUE DTIEMEHTHI. 2 +
DNEKTPOIN3 BOAHBIX PACTBOPOB COJIEH.
8. | Koppo3sus meramios. 3ammra OT KOPPO3HH. 2 +
9 | Homumepsr u onuromepsl. CoCTaBleHHE PEAKIUN MTOTMMEPHU3ALNN H 2 +
MOJIMKOHACHCALIUN
Hroro 16 | 20%
3aounasi popma o0yueHus
g
No } Kon- g Z
i HanmMeHnoBanue mpakTUYECKUX 3aHATUIA BO g é[
4acoB ';:“i e
1. | Crpoenue aToMa 1 epuoAMYEcKas CUCTEMA 3JIEMEHTOB. XUMHUECKasl CBSI3b. 1 +
2. | Xumudeckasi KHHETHKAa. X UMUYECKOE PAaBHOBECHE 1 +
3 Konnentparus pactBopos. [IpurotrosieHue 31eKTpoanTa st KUCIOTHOTO 1 +
AKKyMYJISITOpa
4. | lanpBaHWYECKUE PJIEMEHTHI. 1 +
5. | DAeKTposau3 BOJHBIX PAaCTBOPOB COJIEH. 1 +
6. | Kopposus MeTamioB. 3amuTa OT KOPPO3HH. 1 +
HTroro 6 20%

4.5. Buabl u copepxaHue CaMOCTOSATeIbHON PadoThl 00y4arouXcst

4.5.1. Buzpel caMOCTOSATENBbHOM paboThl 00yUYaromuxcs

KonuuectBo yacos

Bunel camocToATeIbHONM pa0OThl 00YYaAFOLINXCS v
a p y Hl I1o ounoun

dbopme

ITo 3aounHoit
dbopme
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o0y4yeHus o0y4yeHus
[ToaroToBKa K MPaKTUYECKUM 3aHITHSIM 16 10
[ToaroroBka K 1aOOPAaTOPHBIM 3aHATHUSIM U K 3aIUTE - -
1ab0paToOpHEIX paboT
BrinonHeHne KOHTPOJIbHOM paboThI - 12
CaMoCTOsATEIbHOE H3YUYCHHE OTJCIBHBIX TEM U BOIIPOCOB 24 20
IloaroToBKa K MpOMEXYTOYHOM aTTeCTALMU - 16
Hroro 40 58
4.5.2. Conep:kanue caMOCTOSITEIbHON pabOThl 00YJaIOIINXCS
Kon-Bo
Ne 4acoB
Wi HanmeHnoBaHue TeM 1 BOIIPOCOB o CPv—
(dopma tdhopma
o0yueHHs 00yueHHs
1 OCHOBHBIE 3aKOHBI XUMHUH: COXPAHEHUS] MATEPUU M SHEPTHH, TIOCTOSIHCTBA 2 2
COCTaBa, KPaTHBIX OTHOLIEHUM, ABOTrapo.
2 BrinonHenue ynpakHeHU M0 COCTaBIECHUIO AJIEKTPOHHBIX (hopmyI 4 6
HJIEMEHTOB.
3 | llepuoanueckwii 3akoH J[.M1. MenneneeBa, nepuoandeckas cucrema 4 6
HJIEMEHTOB.
4 | PemeHne pacueTHBIX 3a/1a4 HA ONPEACIICHUE YHTAIBIIUN, SHTPOTIHH, 6 8
sHeprum ['md6c¢a.
5 | Pemenue 3a1a4 Ha ornpe/iesieHne CKOPOCTH XMMUYECKUX PeaKIuii B 6 8
3aBUCHMOCTH OT KOHLIEHTPALMK U Temreparypsl. PaBHoBecue. Biusinue
JaBJICHHsI, KOHIICHTPALMU M TEMIIEPATyphl HA CMEIICHNE XUM. PABHOBECHSI.
6 CriocoObI BEIpaKEeHUsI KOHIIEHTPAIIUH PACTBOPOB (MaccoBast 10, 6 8
MOJISIPHOCTB). PerieHune 3a1a4 Ha pacyeT KOHLIEHTpaIMi pacTBOPOB.
7 CocTaBJieHHe CXeM TallbBAHUMYECKOTr0 deMenTa, pacuet D.J].C. 6 10
8 | U3ydeHue xumMHueCKUX CBOWCTB MeTaioB. CocTaBiIeHNE XUMUUECKUX 4 8
YPAaBHEHUI.
9 CocraBieHue peakiuil moJuMepu3alui U NOIUKOHACHCAIIH. 2 2
Vcnonp30BaHue MONMMEPHBIX MaTepHuaioB B TeXHUKE. COCTaB JaKOB.
Hroro 40 58
5. YueOHO-MeTOANYeCcKOe o0ecTieueHrne CaMOCTONATeILHOH padoThl 00y4yarommxcs 1o
AUCHMILIHHE
VYuebHo-MeTotmueckue pa3padboTku umerorcs B Hayunoit  6ubnmoreke ®I'BOY BO HOxHo-
VYpanscknii 'AY:

1. 'maponu3z coneit [DAEKTPOHHBIA pecypc]

: Meroa. Yka3. Jlns camocToATenbHOM paboThI

CTYIEHTOB [O0YHOW M 3a04yHOU (opMbl 00yueHus HampasieHuil 35.03.06 Arpounskenepus, 13.03.02
OnexTposHepreTka M 3neKkTpoTrexHuka, 19.03.02 IlpoaykTbl nmuTaHUS W3 PaCTUTEIBHOTO CHIPHS,
23.03.03 DOkcrutyaTanusi TPAHCIOPTHO-TEXHOJOTHYECKUX MAIlMH M KOMIUIEKCOB, CHENHAIBHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHomoruudeckue cpenctsa] / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Uuctutyt arpourkenepun .— Yensounck: KOxuo-Ypansckuii 'AY, 2019 — 18 c.

tabn. — C mpun. — bubmuorp.: c¢. 18 (3 Ha3B.)— 0,3 MB.— [locTyn u3 JIOKaJIbHOW CETH.

Http://nb.sursau.ru:8080/Iocaldocs/himi/9.pdf
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http://192.168.0.1:8080/localdocs/himi/9.pdf
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Krnaccbhl HEOpPraHMYECKMX COCIMHEHUH [DJeKTpOoHHBIM pecypc] : merton. Ykas. [ns
CaMOCTOSITENTbHONW Pa0OTHI CTYACHTOB [OYHOW M 3a04HOM (opmbl 00ydeHus HampasieHuil 35.03.06
Arpounxenepusi, 13.03.02 Dnekrposnepretruka u snekTporexuuka, 19.03.02 [IpoaykTel nUTaHUS U3
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMIUIEeKCOB, cnernuainbHocTr 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpommxkenepun .— Yensounck: HOxHo-
VYpanbckuii 'AY, 2019 .— 29 c. : w1, Tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— Joctyn
U3 JoKanbHOH cetu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DNEeKTpOoau3 BOJHBIX PACTBOPOB cojell [DnexkTpoHHBIA pecypc]| : meroa. Ykas. s
CaMOCTOATENIbHON paboOThl CTYJIEHTOB [0OYHON W 3a04HOW (GopMbl 00ydeHUs: HampasiaeHuid 35.03.06
Arpounxxenepus, 13.03.02 Dnexkrposnepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pactutenbHOro  Chipbsi, 23.03.03 Dkcrutyaramus TpaHCIOPTHO-TEXHOJIOTMYECKMX MAIMH U
KOMIUIEKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxHo-Ypansckuit 'AY, MuctuTyTr arpounkenepun .— YensOunck: HOxHO-
VYpansckuii ['AY, 2019 .— 20 c. : Tabn. — C npun. — bubmmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
nokanbHou cetu. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKLMKU [DIEKTPOHHBIA pecypc| : merton. Yka3z. g
CaMOCTOSITENTbHOW paboThl [1s1 OakaliaBpOB OYHOM M 3a04HOW (OpMBI OOy4YEeHHs HampaBICHUIH
35.03.06 Arpoumnkenepus, 13.03.02 Dnexrposnepretuka u snekrporexHuka, 19.03.02 IIpoayxTs
MUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 DkcmnyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIeKCOB, cneruaibHocTi 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOIMYECKUE CPEACTBa] / COCT.
E. K. Bbarosckas ; IOxuo-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensabunck: HOxHo-
Vpansckuii T'AY, 2019 — 10 c¢. — 0,2 MB.—loctyn U3 JOKaJbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kunernka [DneKTpoHHBIN pecypc]| : meton. Yka3. st caMocTosTenbHON
palboThl CTYEHTOB [OYHOW W 3a04HOM (popmbl 0O0ydeHus HampanieHuit 35.03.06 ArpounxeHepus,
13.03.02 DnexrposnepreTuka U snekrporexHuka, 19.03.02 IIpoaykTsl mUTaHUS W3 PACTUTEIBHOTO
celppsi, 23.03.03 Okcrulyatauus  TPAaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH W KOMIUIEKCOB,
cnenmanbHocT  23.05.01 Haszemuble TpaHcmopTHO-TeXHONOrH4Yeckue cpencreal] / cocr. E. K.
barosckas ; FOxHo-Ypansckuii 'AY, Unctutyt arponrkeHepun .— YensOunck: FKOxxHo-Y panbckuit
Ay, 2019 — 12 c. : tabn. — bubmuorp.: ¢. 12 .— 0,2 MB .— JlocTyn M3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

6. @oH/ OLIEHOYHBIX CPEICTB AJs MPOBEAeHUs
NMPOMEKYTOYHOM ATTECTANMH 00y4aIOIUXCH MO0 AUCIUIITIHHE

Jlis1 ycTaHOBIIEHUsSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywatomuxcs TpedoBanusiMm OI'OC
BO pazpabotan QoHJ OLIEHOYHBIX CPENCTB I TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U IMPOBEIECHUS
MPOMEKYTOUHOM aTTecTanuu OOydaromuxcss MO JucHMIUIMHE. @OHA OLEHOYHBIX CPENICTB
npeacrasieH B lIpriioxenun.

7. OcHOBHASI M JONOJTHUTEbHAS y4eOHasl IMTepaTypa, Heo0X0AMMAs 1JIsl OCBOCHHS
JAUCUHUILTHHBI

OcHoBHas U JOTIOJIHUTENbHAS yueOHas muTeparypa umeercs B Hayunoit  Oubnmoteke u
3JEKTPOHHOU MH(POopMaImoHHO-00pa3oBateapHOM cpeae DI'BOY BO 0xHo-Ypansckuii [AY.

OcHoBHAaA:

1. Axmeros, H. C. O6mas u neopranunyeckas xumus / H. C. Axmertos. - 13-e u3zn., ctep. -
Cankr-IlerepOypr : Jlans, 2023. - 744 c. - ISBN 978-5-507-45394-8. - Tekcr : 37aeKTpOHHBIH //
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Jlaub : aneKkTpoHHO-0MOMHOoTeuHas cuctema. - URL: https://e.lanbook.com/book/267359

2. O6mas xumust. Teopus u 3amauu / H. B. Koposun, H. B. Kynemios, O. H. I'oruapyk [u
ap.]; mox penakiueit H. B. Kopouna u H. B. Kynemoga. - 7-e usn., crep. - Cankr-IletepOypr:
Jlansp, 2023. - 492 c. - ISBN 978-5-507-45895-0. - TekcT: anmekTpoHHbI# // JIaHb: 3JIEKTPOHHO-
oubmmoreynas cuctema. - URL: https://e.lanbook.com/book/291182

3. Munaesckas, JI. B. O6mas xumust. /111 HHKEHEPHO-TEXHUUECKUX HalpaBICHUM
MOJIrOTOBKHM U crienuaibHocTell | yuebnoe nocoodue / JI. B. Munaesckas, H. A. Illeronuxuna. -
Cankr-IlerepOypr : Jlans, 2020. - 168 c. -ISBN 978-5-8114-3837-2. - TekcT: snekTpoHHbIi //
Jlanb: anekTpoHHO-OMOMoTeyHas cucrema. - URL: https://e.lanbook.com/book/126907

JlonmosHuTEIbHAS:

1. bopzosa, JI. JI. OcHoBbI 00111e#t Xxumun: yueoHoe nmocodwue / JI. JI. bop3osa,
H. 1O. Yepnukosa, B. B. fIkymes. — Cankr-Ilerepoypr: Jlansb, 2022. — 480 c. — ISBN
978-5-8114-1608-0. — TekcT: a51eKTpOoHHBIH // JIaHb: JIEKTPOHHO-OMOINOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/211691.

2. Eropos, B. B. O6mas xumusi: yaeOHuk /uis By30B / B. B. EropoB. — 2-¢
u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 192 ¢. — ISBN 978-5-8114-6936-9. —
Tekct: anexTpoHHbIH // JIaHb: 3nekTpoHHO-OMOMHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/153684

8. Pecypchbl HH(pOpMALIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTn « UHTEepHET», HE0OX0AUMbIe
AJIs1 OCBOEHMS THCIUTLTUHBI

1. EnnHoe okHO AocTyma K yueOHO-MeToIM4ecKuM pazpaboTkam https://toypray.pd
2. OBbC «Jlanby» http://e.lanbook.com/
3. Yuusepcurerckas oudanoreka ONLINE http://biblioclub.ru

9. MeToauveckne yKa3aHus 1 00yYAOIIUXCS 110 OCBOCHHIO TUCIHUIIIMHBI

Y4eOHo-MeTonnueckue pa3padboTku umerorcst B Hayunoit  Oubnnorexe 51 3IIEKTPOHHON
uHpopmannoHHo-o0pazoBarensHoi cpene PI'BOY BO HOxHO-Ypansckuii [AY:

VYuebHo-MeTotmueckue pa3paboTku umerorcs B Hayunoit  6ubnmoreke ®I'bBOY BO HOxHo-
VYpansckuii 'AY:

1. I'maponu3 coneil [DAEKTPOHHBIA pecypc] : METOJ. yKa3. AJs CaMOCTOSITEIbHONH pabOThI
CTYJEHTOB [OYHOW M 3a04yHOU (opMbl 00yueHus HampasieHuil 35.03.06 Arpounskenepus, 13.03.02
OnexTposHepreTka M 3iekTporexHuka, 19.03.02 IlpoaykTel nUTaHWs U3 PACTUTEIBHOIO CBIPBA,
23.03.03 Dkcmryaranus TPaHCIIOPTHO-TEXHOJIOTHYSCKAX MAIIMH W KOMILJIEKCOB, CIEIHATBLHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHonoruyeckue cpenctsa] / coct. E. K. batosckas ; HOxHo-
VYpansckuii 'AY, Uuctutyt arpounkenepun .— Yensounck: KOxuo-Ypansckuii 'AY, 2019 — 18 c.
. tabn. — C mpun. — bubnmorp.: ¢. 18 (3 nHaz.).— 0,3 MB.— [locTyn u3 JIOKaNbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HEOPraHMYECKHWX COCIUHEHHMHA [DJEKTPOHHBIM pecypc| : METOA. yKas. It
CaMOCTOSITENTbHOW Pa0OTHl CTYACHTOB [OYHOW M 3a04HOM (opmbl 00ydeHus HampasieHuil 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u snekrporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pacturenpHOro cuipbs, 23.03.03 OxkcruryaTanuss TpPaHCHOPTHO-TEXHOJIOTMYECKMX MallMH U
KoMIUIeKcoB, cneruanbHocT 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBa] / COCT.
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E. K. barosckas ; IOxnHo-Ypansckuit 'AY, MucTtuTyTr arpounkenepun .— YensOunck: HOxHO-
VYpansckuii ['AY, 2019 .— 29 c. : un., Tabn .— C npuin. — bubmumorp.: ¢. 28 .— 0,3 MB .— Jloctyn
U3 JIOKaIbHO# cetu. http://n.sursau.ru:8080/localdocs/himi/10.pdf

3. DJEeKTpoJM3 BOJHBIX PACTBOPOB COJIEH [DJIEKTPOHHBIM pecypc| : METOH. yKaz. i
CaMOCTOSITENILHOW paboOThl CTYICHTOB [OYHOW W 3a04HOM (opmbl 00yueHus HampasieHui 35.03.06
Arpounxenepusi, 13.03.02 DnexrposHepretuka u snekTporexuuka, 19.03.02 ITpoaykTel muTaHus U3
pactutenpHOro cwipbsi, 23.03.03 OxcrmyaTanuss TpaHCIOPTHO-TEXHOJOTMYECKUX MAIUIUH U
KOMIUIeKCOB, cnernuaibHocTi 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. bartoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpoumxkenepun .— Yensounck: HOxHo-
Ypanbckuii ['AY, 2019 .— 20 c. : Tabn. — C npuin. — bubmmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JokanpHOM ceru. http://n.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIMHM [DJIEKTPOHHBIM pecypc| : METOH. yKas. Jid
CaMOCTOSATENIbHOW paboThl [ OakajaBpOB OYHOM W 3a04HOM (PopMbI OOydEeHHs HaIpPaBICHHI
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepretuka u snekrporexHuka, 19.03.02 IIpomykTsl
MUTAHUS U3 PACTUTENIBHOTO ChIpbs, 23.03.03 DkcrutyaTaus TpaHCIOPTHO-TEXHOJOTUYECKUX MAILIUH U
KOMIUICKCOB, crienuanbHocTh 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxuo-Ypansckuii ['AY, Uncturyr arpoummkenepun .— Yensbunck: HOxHo-
VYpansckui T'AY, 2019 .— 10 c¢. — 0,2 MB.—Joctyn U3 JIOKQJbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmoaunamuka. Kunervnka [DIeKTpOHHBIN pecypc] : METOA. yKa3. Il CaMOCTOSITEIIbHOU
paboThl CTyIeHTOB [0YHOW W 3a04HOM (popmbl 0O0yueHus HampasieHuil 35.03.06 ArpounxeHepwus,
13.03.02 DnektposHepreTuka U 3neKkTpoTexHuka, 19.03.02 [IpoaykTbl nmuTaHUs U3 PACTUTEIBHOTO
ceipbst, 23.03.03 Okcrutyaranuss —TPaHCIOPTHO-TEXHOJIOTMYECKHUX  MAIIMH U KOMIUJIEKCOB,
cnermansbHocT  23.05.01 HasemHble TpaHCOpTHO-TeXHONOrMYeckue cpencreal] / cocr. E. K.
barosckas ; FOxHo-Ypanbckuii 'AY, Uncturyt arponrkenepun .— YenssOunck: FKOxHo-Y panbckuii
Ay, 2019 — 12 c. : tabn. — bubmmorp.: c. 12 .— 0,2 MB .— JlocTyn U3 JOKaJbHOU CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

10. CoBpeMeHnHbIe HH(OPMALHOHHBbIE TEXHOJIOTHH, HCIO0JIb3YyeMble MPH 0CYIIeCTBJICHNHU
0o0pa3oBaTeIbHOIO NpoLecca M0 JMCHHILIMHE, BKJII0Yasi NepedyeHb IPOrPpaMMHOro odecredeHust
U HH(OPMAILMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii OubnuoTeke ¢ TepMHUHAIBHBIX CTAHIIMIA MIPEIOCTABIAETCS JOCTYI K 0a3aM JaHHbBIX:
- Texakcnept (nHbopmarmonHo-crpaBouHas cucrema ['OCTog);

- «Cenpx0o3TexXHUKa» (aBTOMATU3HPOBAHHAS CIIPABOYHAS CUCTEMA).

- MyTestXPRo 11.0

IlepeyeHb JIMIEH3MOHHOIO POTPAMMHOI0 o0ecreYeHust

MyTestXPRo 11.0
Microsoft Windows PRO 10 Russian Academic OLP 1License NolLevel Legalization

GetGenuine, Microsoft OfficeStd 2019 RUS OLP NL Acdmc
Moii Odpuc CrangapTHbIi
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11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAUMAs VISl OCYIIEeCTBJIEHHsI 00Pa30BaTeILHOI0
npouecca no AMCUMIUInHe

Y4yeOHble ayauTOpMH /IS TPOBeJeHUs] 3aHATHI, NPeIyCMOTPEHHBIX IPOrpamMMmoi,
OCHALLCHHbIE 000PY10BAHHEM M TeXHMYECKHMH CpeACTBAMHU 00y4eHus

1. JlaGoparopus xumuu; VYueOHas ayAuTOpusi IJIs TPOBEACHHS 3aHATHH JEKUIUOHHOTO U
CEMUHAPCKOI0 THIIOB, TPYIIOBBIX W HWHIUBUIYAIbHBIX KOHCYJbTAIIMH, TEKYIIEr0 KOHTPOJS H
npoMeKyTouHou arrectauuu Ne 3083.

2. YueOHas aymuTopus sl MPOBEACHUS 3aHATHHA JEKIMOHHOTO M CEMHHAPCKOTO THUIA, KypCOBOTO
MPOEKTUPOBAHMSI, TPYIIMOBBIX M HWHAUBUAYAIbHBIX KOHCYJIbTALIMM, TEKYLIEr0 KOHTPOJIS U
MPOMEXYTOUHOM  aTTECTAllMW;  OCHAIeHAa  MYJIbTUMEIUUHBIM  KOMILIEKCOM  (KOMIIBIOTED,
BHJICOITPOCKTOP )M KOMITBIOTEpHOU TeXHUKOH. [lomemenue mis camoctoaTenbHoN paboTer No 423,

3. YueOHas ayauTopus JJsl MPOBEJACHUS 3aHATUNH CEMHUHAPCKOrO THUIA, KYpCOBOIO MPOEKTHUPOBAHUS,
IPYNIOBBIX U UHJMBUIYaJbHBIX KOHCYJIbTAIUH, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTaluy;
OCHAIlIEHa MYJIbTUMEIUNUHBIM  KOMIUIEKCOM (KOMIIBIOTEpP, BHUICOMPOEKTOP)M  KOMIBIOTEPHOM
TexHukou. [TomerieHue ajist caMoCTOSITeIbHON paOboThI Ne 427,

4. YyeOHas aymuTOpUs JUIsl TIPOBEACHUS 3aHITHHA JICKIIMOHHOTO M CEMHHAPCKOTO THIA, KYpCOBOTO
MPOEKTUPOBAHMSI, TPYNIMOBBIX ¢ HWHAMUBUAYAIbHBIX KOHCYJIbTALMMA, TEKYIIEr0 KOHTPOJIS U
MPOMEXXYTOUHOM  aTTECTAllMW;  OCHAIIeHAa  MYJIbTUMEIUUHBIM  KOMILIEKCOM  (KOMIIBIOTED,
BujeonpoekTop). [lomenienue ans camoctosTenbHOM padoTer Ne 322.

5. YueOHas ayauTopus IJsl MPOBEJACHUS 3aHATUH CEMHHAPCKOTO THUIMA, KYpCOBOIO MPOEKTHUPOBAHUS,
TPYNIOBBIX U UHIMBUIYaJbHBIX KOHCYIbTAIlUN, TEKYIIETO KOHTPOJS U MPOMEXYTOUHOM aTTeCTalllu;
[Tomernienue s caMoCTOsSTENBHOM paboThl ay. Ne 149.

Hepeqeﬂb 060py1103am/m U TEXHUIECKUX CPEACTB oﬁyqe}mﬂ

[Tocamounble MecTa MO YUCIy CTYIEHTOB, pabodyee MECTO MPENOJaBaTENs.

JIaGoparopusi MOJIOKa.

VYuebHo-HarsiHbIe TOcOOus: [lepuoauyeckas cucrema

IIpoekimonHoe obopynoBaHue (HeTOyk, mnpoekTop), CreHnabl, IIakaTbl. BeInpsMuTens, Bechl
aHaJIMTUYECKUe, MyQeibHas Neub, BEChl TEXHUYECKUE, CYIIMIbHBIN 1IKad, TepMocTar, Juctumnsarop,
MUKPOKAJBKYJIATOP HporpaMMupyemsiii cekyHaomep, pH — merp-mmmmuBoast™merp pH — 300,
HOHOMep-yHUBepcaiabHbll OB-74, cteHn «bbITOBBIE XMMUUYECKHE UCTOYHMKH TOKa», YCTaHOBKA JJIs
orpeJiesieHus] 00beMa BOJOPOAA, YCTAaHOBKA JJIsl POBEIEHHUs paboT MO MEKTPOXUMHUH, KaIOPUMETP,
oOyuarolye 1 KOHTPOJUPYIOLINE KOMIIbIOTEpHBIE MporpamMmbl, MHUKpockonbl, KoMIIeKkTs! makaToB
II0 OCHOBHBIM pa3/iejiaM XUMUHU.

VYyeOHo-HarnsgaHble nocobusi: Ilepuoanueckas cucrema, Tabmuna pactBopumoctd, MHCTpyKIus 1o
TEXHUKE 0€30IaCHOCTH

I[TK DUAL-G2010/2KK18,5, IIK P-4/1GB/160Gb/monuTop 17 , IIpoexkTop Acer , Dxpan Matte .
Ilepeuenb ocHoBHOTrO JabopatopHoro odopynosanus: [IK DUAL-G2010/KK18,5, IIK P-4/monutop
17 , npoektop BenQ, s3xpan ECONOMY'.

[lepeueHb OCHOBHOTO JIAOOPATOPHOT'O 0OOOPYOBAHNUS: CUCTEMHBIN OJI0K, MOHUTOP.
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IIPH/IO/KEHHE

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOBEJCHUS MIPOMEKYTOUHON aTTeCTAllUN
o0y4aromuxcs
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COAEPXAHUE

KommnereHuu u ux HHAUKATOPHI, (POPMHUPYEMBIE B MPOLIECCE OCBOCHUS TUCIUITIIMHBI

[TokasaTesnu, KPUTEPUH U IIKaJIa OIICHUBAHUS HHINKATOPOB TOCTHIKEHHUS
c(OPMUPOBAHHOCTH KOMITETECHITUI
TurnoBbie KOHTPOJILHBIC 33JJaHNs U (WJIM) WHBIE MATEPHAJIbI, HCOOXOMMBIC JIIS OLICHKH
3HaHWW, yMEHUH, HaBBIKOB U (WJIN) OIIBITA JESTEIbHOCTH, XapaKTEPU3YIOIIHUX
c(OPMHUPOBAHHOCTH KOMIIETCHIIUH B MIPOIIECCE OCBOCHHS AUCIUITITMHBI
Meroandeckue MaTepHUalIbl, ONPEACIIAIONINE IIPOLEAYpPbl OLICHUBAHUS 3HAHWUM, YMEHUH,
HABBIKOB U (WJIN) OTIBITA JIESITEIbHOCTH, XapaKTEPU3YIOIIHX C(HOPMHUPOBAHHOCTh

KOMIIETCHIIU I
4.1. OueHouHBIE CPEJCTBA AJIs IPOBEICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
IIPOLIECCE MPAKTUYECKOM TOATOTOBKHU
4.1.1. Omnpoc Ha NPAKTUYECKOM 3aHSATUU
4.1.2. TecrupoBanue
4.1.3. KontponbHas paboTa
4.2.  Tlpoueaypsl ¥ OLIEHOYHBIE CPENICTBA TSI TIPOBEICHUS MPOMEKYTOUHOM
aTTecTaluu
4.2.1. 3auer
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1. KommnereHnmm ¢ yka3aHueM 3Tana ux ¢popMHpPOBaHUs B MpoIlecce OCBOEHHS
AMCHUTIIHHBI

OIIK-1. Crnocoben pemath TUIOBBIE 3a7a4d MPO(PECCHOHATBHON AESITCIIBHOCTH Ha OCHOBE
3HAHUNA OCHOBHBIX 33aKOHOB MAaTEMAaTHUYECKHUX, €CTECTBCHHOHAYYHBIX W 00menpodecCHOHaTbHBIX

AUCHUILIUWH C IPUMCHCHUEM PIH(bOpMaI_[I/IOHHO-KOMMyHI/IKaHI/IOHHBIX TEXHOJIOT UM

HanmenoBanue
®opmupyembie 3YH OIIEHOYHBIX
Konu CpEICTB
HAaUMEHOBAHUE <
o
HHIUKATOpa z 5
xR
JIOCTUKEHUS w = =
3HAHUS YMEHUS HAaBBIKU = R
KOMIICTEHITUH g = g
S Z =
2 B =
O E o<
s E «
W-1 ok OO0yyarommuiics OOyuaromutics OOyuaromutics 1. OtBer | 1.
Ucnons3yer JTOJI’KCH 3HATh: JIOJDKCH YMETh: JIOJKCH BJIQJICTh: Ha 3ayer
OCHOBHBIE 3aKOHBl | OCHOBHBIE 3aKOHBI | MCIOJIL30BaTh HaBBIKAMH HPAKTHIC
CKOM
CCTCCTBCHHOHAYYHBI | XMMUH, SIBJICHUS U | OCHOBHBIE OIIMCaHMS ]
3aHATHA
X TUCHUILIAH U1 MPOLIECCHI, HA XUMHUYECKHE OCHOBHBIX 5 TeCTH’
pemcHuA KOTOPBIX 3aKOHBI U MTOHATHSL | XUMHYECKUX p.OBaHI/I o
)
CTaHAAPTHRIX 3311a9 | ochopankl B 3aKOHOB, SIBICHUN | 3. KonT-
B COOTBCTCTBHN C TIPUHIHITBI MpoeCCHOHANBEHO | M MPOIECCOB, HA poJbHas
HaHpaBHeHHOCTMOU JlefcTBUA W NEeATENbHOCTU U | KOTOPBIX pabora
npodeccnoHaTBEHOM
00BEKTOB JUTSL pEIICHUSI OCHOBAaHBI
JIEATENbHOCTU
NpOPECCHOHANTBLHO | HHIKECHEPHBIX MIPHUHIHITBI
i nestenpHOCTH M | 3a7ad - (b1.0.11- JEUCTBUSA
KOTOpBIE V.1) 00BEKTOB
HCIIOJIB3YIOTCS JIsI poheCCUOHATBHO
pelieHus W IeATETbHOCTH U
WH)KECHEPHBIX KOTOpbIC
3agay - (b1.0.11- UCTIOTIB3YIOTCS JIS
3.1 perieHns
WH)KCHEPHBIX
3amadq - (b1.0.11-
H.1)

2. Tloka3aTesiu, KpUTEPHHU U LIKAJIA OIleHUBAHUS C()OPMUPOBAHHOCTH KOMIETEHIMIi

N-1 onk-1 Ucmons3yeT 0CHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX AUCITUTUIHH JIJIs1 PEIICHUS
CTaHJIaPTHBIX 33/1a4 B COOTBETCTBHH C HANIPABIEHHOCTHIO MPOPECCHOHANBHOMN AeITeTbHOCTH

[Tokazarenu Kputepuu u 1mkasa olleHUBaHUs pe3yabTaTOB 00YUYEHHUs O AUCHUILINHE
OLICHUBAHHUS Henocrarounsrit JlocTatouHslit Cpennuii ypoBeHb | BpICOKHI ypOBEHB
(3YH) YpPOBEHb YPOBEHb
b1.0.11-3.1 | OGyuaromuiicst He | OOyuarouiics OOyuarommiics ¢ OO6yuaromiuiics ¢
3HAeT OCHOBHBIE crabo 3HaeT HE3HAYUTEIFHBIMU | TpeOyemMoi
XUMHUYECKHE OCHOBHBIE OlMOKaMu U CTETIEHbIO MOJTHOTHI
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3aKOHBI, SIBJICHUSA U | XHUMHYCCKHUEC OTACIbHBIMU Y TOYHOCTH 3HACT
MPOIIECChI, Ha 3aKOHBI, SIBIICHUS U | PpOOEIaMH 3HAET OCHOBHEIE
KOTOPBIX OCHOBAHBI | MPOIIECCHI, HA OCHOBHBIE XUMHYECKUE
TIPUHITATIBI KOTOPBIX XAMHUYECKHE 3aKOHEI, SBJICHHS U
JIEUCTBUS 00BEKTOB | OCHOBAHBI 3aKOHBI, SIBJICHUS U | TIPOIECCHI, HA
pOoECCHOHAIIBHO | MPUHIIHITBI MPOIIECCHI, Ha KOTOPBIX OCHOBaHBI
U IEATeIbHOCTU U | IEUCTBHS KOTOPBIX OCHOBAHBI | TIPUHITUIIBI
KOTOpBIC 00BEKTOB TIPUHITUTIBI JIEMCTBHUA 00BEKTOB
UCTIONIL3YIOTCS IS | MPOECCHOHANBHO | IEHCTBUS OOBEKTOB | MPO(HECCHOHATBLHOM
pelieHus il neaTenbHOCTH M | TPOECCHOHANBHON | IESATEIBHOCTH U
PO eCCUOHAIBHBI | KOTOPBIC JeITEIbHOCTH U KOTOpBIC
X 3a/1a4 UCTIONIL3YIOTCS IISL | KOTOPBIS UCTIONIB3YIOTCS JIIISt
perieHus WCIIONB3YIOTCS JUIsl | peIIeHUs
po(eCCHOHANIBHBI | PEIICHUS npohecCHOHATBHBIX
X 3a71a4 poeCCHOHAIBHBIX | 3a]1a4
3a7a4
b1.0.11-Y.1 | OOyuaromiuiics He OO6yuarommiics OOyuarommiics OO6yuarommiics
yMmeeT cinabo ymeet yMmeeT yMeeT
HCIIOJIE30BAaTh HCII0JIb30BaTh HCIIOJb30BaTh HCIIOJIb30BAaTh
OCHOBHEIE OCHOBHEIE OCHOBHEBIE OCHOBHEIE
XUMHYECKHE XUMHYECKUE XUMHYECKHE XUMHYECKHE
3aKOHBI U ITIOHATHS | 3aKOHBI M MOHATHS | 3aKOHBI M IOHATHSA | 3aKOHBI U ITOHATHS
JUTSL PEIICHUS JUTSL PEIICHUS JUTSL pEIIICHHUS JUTSL PEIICHUS
npodeCCHOHANIbHBI | MPOodecCHOHATBHBI | TPO(PECCHOHANBHBIX | MPO(eCCHOHATBHBIX
X 3a/1a4 X 3a/1a4 3a7a4 ¢ 3a7a4
HE3HAYUTEIbHBIMU
3aTpyJHEHUSIMU
b1.0.11-H.1 | Ob6yuaromuiics He OO6yuarommiics OObyuaromuiics ¢ OO6yyaromuiics
BJIaJicET HAaBBIKAMU cinabo BiIaaceT HEOOJIBIITUMU CBOOOJHO BJIaJICET
MPUMEHEHUS HaBBIKAMH 3aTpyaHEHUSIMU HaBBIKAMHU
COOTBETCTBYIOIIETO MIPUMCHCHHS BJIaJIEET HABBIKAMU PUMCHCHUS
¢buzuko- COOTBETCTBYIOIIET MPUMEHEHUS COOTBETCTBYIOIIETO
MaTeMaTU4YECKOro o ¢u3zuko- COOTBETCTBYIOIIETO ¢busuko-
ammapara, MeTO/IOB | MaTeMaTH4eCKOro ¢buzuko- MaTeMaTH4YCCKOrO
aHajau3a u amnmapara, MeTOJIOB | MaTeMaTHYeCKOTO | ammapara, METOJIO0B
MOJIeTTUPOBAHUS, aHalm3a u ammapara, MeTOJI0B aHalu3a u
TEOPETUIECKOTO U MOJICTTUPOBAHUS, aHajgu3a u MOJICTTHPOBAHUS,
HKCIIEPUMEHTAJIBHO | TEOPETUYECKOTO U MOJICTTUPOBAHUS, TEOPETHUIECKOTO U
T'O UCCIICIOBAHMS | DKCIEPUMEHTAIBH | TCOPETHUYECKOTO M | IKCIEPUMEHTAIBHO
MIPH pEeIIeHUN OT0 MCCIEIOBAHUS | AKCIIEPUMEHTAIBHO IO UCCICAOBAHUS

poQeCCHOHATBHBI
X 3334

IIpU PELICHUN
npodeccroHabHbI
X 3a7a4

T'O MCCIIEIOBAHUS
MIpH pEIICHUN
podeCcCHOHATBHBIX
3amad

IIpU PELICHUN
npodhecCHOHATBEHBIX
3a7a4

3. TumnoBble KOHTPOJIbHBIE 3aJaHUS U (MJ1M) MHbIEe MATEPHAJIbI, HEOOXOAMMBbIE /ISl OLEHKHU
3HAHMI, YMEHHUI, HABBIKOB U (MJIH) ONbITA AEATEIbHOCTH, C(POPMHPOBAHHBIX

1. Tunponu3 coneit [DNEKTPOHHBIA pecypc|

KOMIIeTeHIINIi B npouecce 0CBOCHUA TUCHUIIIHHBI

MCTOH. YKa3. IJId CaMOCTOSTEIbHOMI pa6OTLI

CTYJEHTOB [0YHOW M 3a04yHOW (opMbl 00yueHus: HampasieHuid 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTka M 3nekTporexHuka, 19.03.02 IlpoaykTel nUTaHWs U3 PACTUTEIBHOIO CBIPBA,
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23.03.03 OkcrutyaTanusi TPAHCIOPTHO-TEXHOJOTUYECKUX MAIlMH M KOMIUIEKCOB, CHENHAIBHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHomoruueckue cpeacrsa] / coct. E. K. barosckas ; HOxHo-
VYpanbckuii ['AY, UacTuTyT arpounkenepun .- Yensounck: KOxno-Ypansckuii 'AY, 2019 .- 18 c. :
tabn. - C mpun. - bubmmorp.: c¢. 18 (3 masp.) .- 0,3 MB.- Jloctym #3 JOKaJIbHOH CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HEOpPraHMYECKHMX COCIWHEHUW [DIeKTPOHHBIM pecypc] : METom. yKa3. s
CaMOCTOSITENILHOW pabOThl CTYICHTOB [OYHOW W 3a04HOU (opmbl 00yueHus HampasieHuir 35.03.06
Arpounxenepusi, 13.03.02 DnexrposHepreTuka u snekTporexuuka, 19.03.02 IIpoaykTel nUTaHUs U3
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMIUIEKCOB, cnernuaibHocT 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. bartoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpommxkenepun .— Yensounck: HOxHo-
VYpanbckuii 'AY, 2019 .— 29 c. : w1, Tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
U3 JoKanbHOH cetu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DIIeKTpOJIN3 BOJHBIX PACTBOPOB COJEH [DJEKTPOHHBIA pecypc] : METoA. yKas. s
CaMOCTOSITENILHOM paboOThl CTYIEHTOB [OYHOW M 3a0uHOM (opmbl 00yueHus HampasieHui 35.03.06
Arpounxxenepus, 13.03.02 Dnexkrposnepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pactutenbHOro  cbipbsi, 23.03.03 OkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTMYECKUX MAIlMH U
KOMIUICKCOB, crienuanbHocTh 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxuo-Ypansckuii ['AY, Uncturyr arpoummkenepun .— Yensbunck: HOxHo-
VYpansckuii ['AY, 2019 .— 20 c. : Tabn. — C npun. — bubmmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
nokaneHOU ceru. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCITUTENbHO-BOCCTAHOBUTEINIbHBIE peakluK [DJEKTpOHHBINH pecypc] : METOA. yKa3. Ui
CaMOCTOSITENIbHONW paboThl [1st OakalaBpOB OYHOM M 3a04HOW (OpMBI OOYYECHHs HAampaBICHUN
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepretuka U snaekTporexHuka, 19.03.02 ITpomykTbl
MUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 DkeryaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMILIEKCOB, crieruanbHocTi 23.05.01 HazeMHble TpaHCHOPTHO-TEXHOJIOTHYECKHE CPECTBa] / COCT.
E. K. Barosckas ; IOxuo-Ypansckuit ['AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpanecknit TI'AY, 2019 .— 10 c¢. — 0,2 MB.—/loctyn 43 JIOKaIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kuneruka [DnekTpoHHBIH pecypc] : METOA. yKa3. JUIsl CaMOCTOSATEIbHOU
palboThI CTYEHTOB [OYHOW W 3a04HOM (popmbl 00ydeHus HampanieHuit 35.03.06 ArpounxeHepus,
13.03.02 DnexrposnepreTuka u snexkrporexHuka, 19.03.02 [IpoaykTsl mUTaHUS U3 PACTUTEIBHOIO
celppsi, 23.03.03 Okcrulyatauus  TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH W KOMIUIEKCOB,
cnenmanbHocT  23.05.01 Haszemuble TpaHcmopTHO-TexHONOrH4Yeckue cpencreal] / cocr. E. K.
barosckas ; FOxHo-Ypansckuii 'AY, Uncturyt arponrkenepun .— YensOunck: FKOxHo-Y panbckuit
Ay, 2019 — 12 c. : tabn. — bubmuorp.: c¢. 12 .— 0,2 MB.— JlocTyn U3 JOKaJIbHOU CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

22


http://192.168.0.1:8080/localdocs/himi/9.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://nb.sursau.ru:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/11.pdf
http://nb.sursau.ru:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/12.pdf
http://192.168.0.1:8080/localdocs/himi/13.pdf

4. MeToauyecKkne MaTepuaJbl, ONpeaessiiolme nNpoueaypbl OeHUBAHUS 3HAHUM,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapPaKTePU3yIMX c()OPMUPOBAHHOCTH
KOMIIeTeHIIN I

B nmaHHOM paszmene METOOUYECKHE MAaTe€pHallbl, ONPEACIAIONIME IPOLENYpPhl OLICHUBAHMS
3HaHU#, yMEHHH, HAaBBIKOB, XapaKTEpU3YIOIIUX O0a30BbIM 3Tam (HOPMUPOBAHHUS KOMIIETECHIMNA I10
JUCLIUIUINHE «XUMUSA», IPUBEACHBI IIPUMEHUTENIBHO K KKIOMY M3 MCIOJIb3YyEMbIX BUJIOB TEKYILIETO
KOHTPOJISI YCIIEBAEMOCTHU U POMEKYTOYHON aTTeCTallui O0y4YarOLUXCsl.

4.1. OneHo4Hble CpeACTBA LISl IPOBEACHHUS TEKYLEero KOHTPOJIsl yCleBaeMOoCTH
4.1.1. Onpoc Ha NPaKTUYECKOM 3aHITHH

OTBeT Ha MPAKTUYECKOM 3aHSATUHU UCTIOIB3YETCS JIIsl OLIGHKH Ka4eCTBa OCBOCHUS 00YJaArOIIUMCS
OCHOBHOH TpOdecCHOHANTBHON 00pa30oBaTeIbHON MPOTrpaMMBI MO OTACIBHBIM BOIPOCAM H TEMam
JTUCHUIUIMHBL. TeMbl W TIUIaHBl 3aHATHA (CM. METOApa3pabOTKM 1. 3) 3apaHee COoOOIIArTCs
oOyuatomumcsi. OTBET OIIEHUBACTCS OLEHKON «OTIHMYHO», «XOPOILO0», «YyAOBIECTBOPUTEIHHO» WU
«CHCYHOOBJICTBOPUTCIIBLHOY.

No Ol1ieHOYHbIE CPEICTBA Kox u Haumenosanue
TunoBble KOHTPOJIbHBIE 3a/IaHUS U (UJIM) UHBIE MaTEPUATIbI, WHUKATOpa
HEOOXOIUMBIC JJIs OTICHKY 3HAHUWM, YMCHH, HABBIKOB U (WJIH) OIIBITA KOMIIETEHIINH
NESITEIbHOCTH, XapaKTePU3YIOIUX CPOPMUPOBAHHOCTD
KOMTICTCHIIHIA B ITPOIIECCE OCBOCHWSI TUCITUTUTHHBI

1 | Kakoe u3 ynoOpeHuii: HUTpaT aMMOHHUS WU KUJIKUI aMMUaK - Oyaer WNI-1 onk-1
BBI3BIBATh 00JIee CHIIbHYIO KOPPO3UIO *Kele3a? 3amucarh ypaBHCHUE Ucnonb3yer
pEaKIuu pacTBOPEHHUSI HUTPAaTa aMMOHHS B BOJIE B MOJICKYJISIPHOM U OCHOBHBIE 3aKOHBI
WOHHOU opme. €CTECTBCHHOHAYIHBIX

2 | Kakoe u3 moKpbITHIl MeTasllia Ha3bIBAaeTCS AaHOAHBIM, U KaKOE - JTUCIUILIAH s
KaToHBIM? Ha30BUTE HECKOIBKO METANIOB, KOTOPHIE MOT'YT pelIeHus
CIIY’)KHTb JUJIsl aHOJHOTO M KaTOJHOTO MOKPBITUS kene3a. CocTaBbTe CTaHJIapPTHBIX 33124 B
AJICKTPOHHBIC YPABHEHUS aHOIHOTO U KATOIHOTO IMPOIIECCOB, COOTBETCTBHH C
MPOUCXOSAIINX MPU KOPPO3UH KeJie3a, MOKPHITOTO MENIbI0, BO HAIPaBIEHHOCTHIO
BJIQXKHOM BO3/IyX€ U KHUCJIOU Cpe/ie. po(hecCHOHATTLHOM

NEeSTENbHOCTH

Kpurtepun onenku orBera (Tabi.) TOBOJATCSA A0 CBEAEHHS OOydaroIIMXCs B Hayalle 3aHATHH.
OneHka 00OBsBISIETCS 00YYAIOLIEMYCS] HETTOCPEICTBEHHO MOCIE OTBETA.

Ilkana Kputepun oneHuBanus

- 00yJaronuics MoJIHO YCBOWJI yueOHBIN MaTepua;

- IPOSIBIISICT HABBIKHM aHAN3a, 0000IICHHSI, KPUTUIECKOTO OCMBICIICHUS
" BOCIIPUATHA I/IH(i)OpMaHI/II/I, HABBIKU OIMMCAHUA OCHOBHBIX (1)H31/I‘I€CKI/IX
3aKOHOB, SIBJICHHI U TIPOIECCOB;

- MaTepual U3JI0KEH TPaMOTHO, B ONIPEIeIICHHOMN JIOTHIECKON

Ouenka 5
p— MOCJIEZIOBATEILHOCTH, TOUHO UCIIONIb3YEeTCSI TEPMUHOJIOTHS;
- IOKa3aHO YMEHUE HWIUTFOCTPUPOBATH TEOPETHUECKHE TTOJIOKCHUS
KOHKPETHBIMH MPUMEPAMU, TPUMEHSATh UX B HOBOW CUTYaIlUH;
- MPOJICMOHCTPUPOBAHO YMEHHUE PEIIaTh 3a/1a4u;
- MOT'YT OBITh JTOMYIIIEHBI OJJHA—IBE€ HETOUHOCTH MPHU OCBEIIEHUU
BTOPOCTCTICHHBIX BOIIPOCOB.
Orenka 4 OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAHMSIM Ha OLIEHKY «5», HO MPHU
(xoporo) 9TOM MUMEET MECTO OJIMH M3 HEJIOCTATKOB:
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HC MCKa3WBIINUEC COACPIKAHNEC OTBECTA,

- B YCBOCHHMH y4eOHOTro Marepuaa JOMyIeHbl HeOOIbIINE TPOOEIIH,

- B pCIICHUHU 3a4a4 JONMYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTHU.

(Y1OBIETBOPUTEIHHO)

Ornenka 3

HCCKOJIBKUX HABOAAIINX BOIIPOCOB;

MOXCET IIPUMCHUTH TCOPHIO B HOBOH CUTYyalluH.

- HETIOJIHO WJIM HETIOCIIEI0BATEIbHO PACKPBITO COACPKAaHUE MaTeprala,
HO IOKa3aHOo 001lee IOHUMAaHKUE BOIPOCA U MPOJEMOHCTPUPOBAHBI
YMEHHs, JOCTAaTOYHbIE U1 AAJIBHEHIIETO YCBOCHUS MaTepuaa;

- IMEJINCH 3aTPYTHEHUS WK JOMYIICHBI OIMOKH B OTPE/ICIICHUN
MOHATUH, UCIIOIb30BAHUH TEPMUHOJIOIMH, OTUCAHUN (PU3UUECKUX
3aKOHOB, ABJICHUH U IIPOLECCOB, PELICHUH 33]1a4, MCIIPABJICHHbIE I10CIIE

- HCTIOJIHOC 3HAHHUEC TCOPCTUICCKOI0 Marcpuaia, O6y‘laIOH_II/II7IC$I HC

(HEey10BJIETBOPUTEIILHO)

Ba)KHOI 4acTH y4eOHOI'0 Marepuania;
Onenka 2 ¥ P ’

HCCKOJIBKUX HAaBOAAIINX BOITPOCOB.

- HC PAaCKPBITO OCHOBHOC COACPIKAHUC y‘-I€6HOI‘O Marepuaa,
- O6H&py>KeH0 HE3HaHHE WM HeMOHUMaHue OoJIbleil nin Haubosee

- AOIIYIICHBI OIINOKH B OIIPCACIICHUHA HOHHTHﬁ, IIPpH UCII0JIb30BaAaHHNU
TCPMUHOJIOTHH, B OITMCAHUU (bI/ISI/I‘-IeCKI/IX 3aKOHOB, SIBIICHUM U
IIpouecCoB, pCUICHUH 3aaa4, KOTOPbIC HC HUCIIPABJICHLI I1OCJIC

4.1.2. TectupoBanue

110  OTACIIbHBIM

TectupoBaHHE HCIIONB3YETCSA JUISI OLIEHKM KayecTBa OCBOCHHUS OOYYarOIIUMCS OCHOBHOM
npodeccHoHaIbHOM  00pa30BATEIBHON  MTPOTPAMMBbI

TEMaM WM  pasjaciiaM

IUCUUIUIMHBL. TecT mpencTtaBiseT coOOW KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 3aJaHUN, MO3BOJISAIOILUI
VIIPOCTUTH TPOLENypy H3MEpeHHs 3HaHUM W yMeHuil oOyuarommxcs. OOydarommMcsi BBLIAIOTCS
TECTOBBIE 3a/1aHUs ¢ (POPMYINPOBKON BOIPOCOB U MPEAJIOKEHUEM BBIOpATh OJIMH MPABUIIBHBIN OTBET
13 HECKOJIBKUX BapUaHTOB OTBETOB.

Ne O1ieHOYHBIE CPEICTBA Kon n naumenoBanue
TunoBbie KOHTPONBHBIE 3a/IaHUS U (UM ) UHBIE MaTEPHUAIIBI, WHJUKaTOpa
HEO0OXOUMBIE JIJISl OIICHKW 3HAHUWM, YMEHUM, HABBIKOB U (MJIH) KOMIIETEHIIUH
OTIBITA JIEATENBHOCTH, XapaKTEPUIYIOMINX CHOPMUPOBAHHOCTH
KOMIIETEHIIUH B MPOlIecce OCBOEHUS TUCHUTIIIMHBI
1. Kak Bnusier yBennueHne KOHIICHTPAIMKA HA CTETIeHb TUAPOIn3a’? -1 onk-1
- YBEJTUUUBAET Hcnonp3yer ocHOBHBIE
- YMeHbIIaeT 3aKOHBI
- HE BJIMSET. €CTECTBEHHOHAYYHbBIX
Nmerorcss 1M pactBopsl ruapocynbbuaa Hatpus NaHS wu | nucuurmius uist pereHus
2. xmopuga meau (II) CuCl,, uMmeromue BCaeACTBHE THAPOJIH3A CTaHJapTHBIX 33724 B
COOTBETCTBEHHO CJA0OMIENIOUHYI0 U CIa0OKHUCIYI0 pEeaKIuu. COOTBETCTBUHU C
Kakoii pH Oyner umMeTh pacTBOp, MOTYYCHHBIN MPU CIUSHUAN HaIpaBJIECHHOCTHIO
paBHBIX 00BEMOB YKa3aHHBIX PaCTBOPOB? npodeccuoHanbHOM
-pH=7 NEeATEIIbHOCTH
- pH>7
-pH =14
-pH<T.
3. KoHcTaHThI qucconmanuu i CEpHUCTON KACIOTHI IO IEPBOU U

BTOPOW CTYIEHSM COOTBETCTBEHHO paBHBI: Kj =1,72-1O'2, K>
=6,24-10®. Tlo Kakoif CTYNEHH MPEHMYIIECTBEHHO MPOTEKAET
MIPOIIECC TUCCOIAIn?

- 10 IePBOH
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10.

- 110 BTOpOH

- 0 TPEThEH

- 110 IIEPBOM U TPETHEH.

Kaxkas u3 coneit OyneT moaBepraThCsi THAPOIHA3Y?

- NaCl

- K2SO4

i BaSO4

- FeC|2

-KNO3

Kak Bnusier yBennueHue 1aBiaeHUs Ha CTENEHb TUpoInu3a’?

— YBCJIMNYUBACT

— YMCHBIIACT

- HE BJINAET.

Ecnu B pacTBOpe yMEHbIIAETCS KOHLEHTPALKs HOHOB BOIOPOJA, TO:
- yncjeHHoe 3HaueHue pH pacrBopa pacrer

- pacTBOp CTAHOBUTCSI MEHEE IICIIOYHBIM.

- yucieHHoe 3HaueHue pH pacTtBopa ymeHbpLaeTcs.

- pacTBOp CTaHOBUTCS 0OJIEE KHCIIBIM.

Onpenenuts pH 0,0005M pacTtBopa cepHOW KHCIOTHL. BwiOpath
BapHUaHT IPaBUJIBHOI'O OTBETA.

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

B kadecTBe a30THOTO ymOOpEHHUS HCHONB3YyeTcs CylbhaT aMMOHHSL.
Kakas cpena Oyzet mpu pacTBOpPEHHH 3TOH coiv B Bojie?

- Kucjaas

- I1I€JI04HAas

- HeUTpanbHasl.

Ecnn m3BecTHO, 4TO B pacTBOpPE YMEHBIIAETCS YUCIEHHOE 3HAYCHHE
pH, ToO:

- KOHIIEHTpAIMsl HOHOB BOOPOa YMEHBIIIAETCS

- KOHIIEHTpAaI¥sl HOHOB I'MIPOKCOTPYIIIBI PacTET

- KOHIIEHTpAI¥sl HOHOB B PACTBOPE HE U3MEHSETCS

- pacTBOP CTaHOBMTCA 00JIee KHCIbIM.

JlobaBneHne Kakoro BeIIeCTBa K BOAE NMPHUBEIET K yMeHblIeHuto pH
cpenabl?

- XJIOpUJa HaTpHs

- kKapOoHaTa Kalus

- cyiabdaTta aMMOHMS

- HUTpaTa HaTpHsl.

ITo pe3yjabTaTaM TECTa 06yqa}0meMycsI BBICTABJIACTCA OLCHKA «OTIHYHO», «XOPOIIOo»,

«YHAOBJICTBOPUTCIIBHO» UIIN «HCYJOBJICTBOPUTCIILHOY.

Kpurepuun ornenmuBanusi orBera (Tabi.) JOBOAATCS MO CBEICHUS OOydYarOIIMXCS /10 Hadvala

TCCTUPOBAHMUA. Pe3yJ'ILTaT TCCTUPOBAHUA 00BABIIACTCS 06yqa101ueMyc51 HCMMOCPCACTBCHHO ITIOCIIC €ro

ClIaym.
Hlkana Kputepuu oneHuBanus
(% npaBHJIbHBIX 0TBETOB)
OreHka 5 (OTIMYHO) 80-100
Onenka 4 (Xoporio) 70-79
Ouenka 3 (yJI0BIE€TBOPUTEIHHO) 50-69
Orenka 2 (HEyIOBJIETBOPHUTEIIHHO) menee 50
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4.1.3. KonTponbsHas pabora

KouTposbHas paboTa mpeaycMOTpeHa i 3a04HOM (GopMmbl 00yueHus. KoHTponbHas pabora
(KP) sBasercst mpoayKTOM, IIOJIyda€MbIM B pE€3yJlbTAaT€ CaMOCTOSITEIbHOIO IUIAHUPOBAHUA U
BBINOJHEHUS Y4eOHbIX 3a/1a4. KoHTposibHast paboTa MO3BOJISET OIICHUTh 3HAHHS U YMEHHS CTYICHTOB,
a TaKXe YpoBeHb C(HOPMHPOBAHHOCTH HABBIKOB MpH paboTe ¢ y4eOHOW JIMTEpaTypoil W APyrHMHU
UCTOYHHMKAMHU. THIOBBIC 3a7a4M 10 BCEM TEMaM, a TaKkxke MUl U 33JaHus UII CAMOCTOSATEIHLHOTO
pEIICHHUs COJIepPIKaTCs B y4eOHO-METOUIecKuX pa3padorkax kademnpsl (. 3 POC).

Ne OneHouyHbIE CPEJCTBA Kon u HanmeHoBaHMe
TunoBble KOHTPOJIbHBIE 3a/1aHUS U (UJIM) UHBIE MAaTEepHUAaIbI, WHJUKATOpa
HEOOXOUMbIE JJIs OLICHKH 3HAHUM, YMEHU, HABBIKOB U (MJIM) OTIbITA KOMIIETEHIIUH

JeSITeIbHOCTH, XapaKTEPU3YIOUINX CPOPMHUPOBAHHOCTH
KOMIIETEHIIMH B IPOLIECCE OCBOECHUS TUCIUILIIMHbI

1 | CocraBbTe cxeMy CBUHIIOBOTO aKKyMyJisitopa. Haruimre xumuueckue WN-1 ong-1.
POIICCCHI, MMPOTEKAOIIKE Ha AIECKTPO/IAX MPH 3apsIKe U pa3psiike Hcnons3yer
akkymyJsitopa. Paccuunraiite DJ(C. OCHOBHBIE 3aKOHBI

€CTECTBCHHOHAYYHBIX
JUCLIMIUTUH 11
peleHus

CTaHAAPTHHIX 33724 B
COOTBETCTBHH C
HaIPaBJIECHHOCTHIO
npodeccuoHanbHOM
NESATETbHOCTH

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

IIkaua Kpurepuu oueHnBanus
Onenka 5 Conepxanne KP noiaHocTeio cooTBeTCTBYET 3a1anuto. KP conepxur
JIOTUYHOE, MOCIEI0BATEIbHOE H3JI0KEHHE MaTEpHaa C IPaBUIbHBIM
(oTHM4HO)

PCHICHUECM 3a/1a4.

Onenka 4 Conepxanne KP nomHocTbio cooTBeTcTBYET 3a1aHM0. KP conepxut
JIOTMYHOE, TOCJIE0BATENIbHOE U3JI0KEHNE MaTepHaa ¢ IpaBUIbHBIM

(xoport1o)
peuieHreM 3aad. Mimerorcs o/iHa-1Be HECYILIECTBEHHbIE OIIMOKH B
UCIOJIb30BAHUY €IMHHI] U3MEHEHHUS, B IOCTPOCHHBIX Ipadukax, cxemax
UT.JO
Orenka 3 Conepxannie KP yacTHYHO HE COOTBETCTBYET 3a/1aHUIO.
(YHOBIICTBOPHTEIIHHO) [IpocMaTpuBaeTcs HEMOCAEA0BATENbHOCTh U3JI0KEHUS MaTepuana,

MIPEJCTAaBICHBI HEJJOCTATOYHO 0OOCHOBAHHBIE TEOPETHUECKHUE
I0JIOXKEHHU S, UCIIOJIb30BAaHHBIE ITPH pelleHnu 3a1ad. Mimerorcs ommoku B
HCIIOIb30BAHUM €IMHUILl U3MEHEHUs, B ITIOJYYEHHBIX pE3yNbTaTax, B
MIOCTPOEHHBIX rpadukax, cxeMax u T.J

4.2. llpoueaypsl M OLIECHOYHBbIE CPEACTBA /1JIs POBECHUS] IPOMEKYTOYHOM aTTecTAlNU

4.2.1. 3auer
3auer sBhseTcs (HOpMOM  OIEHKM KAdyecTBa OCBOCHHS  OOydYalOIIMMCS  OCHOBHOMU
npodeccHoHATbHON 00pa30BaTeIbHOW MPOrpaMMBI TIO pa3jeliaM JUCHHUIUTAHBL. [lo pesymbraram
3aueTa OOydYaroleMycsl BBICTABJISIETCS OIICHKA «3aUTEHO» WM «HE 3aUTEHO»; OLIEHKA «OTIHYHOY,
«XOpOIIIO», «YIOBIIETBOPUTEIHHO», «HEYIOBJICTBOPUTEILHO» B ciydae aud@epeHIInpOBaHHOTO
3a4eTa.
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3ayeT NPOBOAUTCA IO OKOHYAHMM UTEHMs JIEKIMH M BBIIOJIHEHUS J1IaOOpaTOPHBIX
(mpakTHUeCKUX) 3aHATHHA. 3ayeT NMPUHHUMAETCS IPENoAaBaTeNIIMU, MPOBOAMBIIUMH J1IaOOpAaTOPHBIE
(mpakTHUYeCKue) 3aHATHS, UM YUTAIOLIMMU JIEKLMM 1O JaHHOM aucuuiuinHe. B ciaydae oTcyTcTBUS
BEIYILIEro IpernojaBaTesis 3ad4eT MPUHUMAETCS IPEroAaBaTeieM, Ha3HAYEHHBIM pPacloOpsKEHHEM
3aBenyrouiero kadenpoil. C pasperieHus 3aBenyromero kageapoi Ha 3a4eTe MOXKET IPUCYTCTBOBATh
npernoaBaTens Kadeapsl, IPUBICYSHHBIN I TOMOIIH B IPUEME 3a4eTa.

[IpucyrcTBHe Ha 3adere mpenojaBaTenel ¢ Apyrux kadenp ©0€3 COOTBETCTBYIOLIETO
pacHopsDKEHUs. PEKTOpa, IIPOPEKTOpa 10 yueOHOH, BOCIIUTATENbHONU PaboTe U MOJIOJIEKHOH IOJIUTHKE,
3aMEeCTUTEINsl JUPEKTOpa MHCTUTYTA IO yueOHOH paboTe He 10IyCKaeTcs.

@opma(bl) MpoBeNeHUsS 3adeTa (VCMHBI ONpoc NO Ounemam, nucbMeHnHas paboma,
mecmupoganue u Op.) ONpenessaoTcs Kadheapoil U JOBOAATCA 10 CBeAEHUs oOydyarollMXcs B Hayale
ceMecTpa.

JUis mpoBeneHWs 3aueTa BeAYUIMH MpenojaBaTellb HAKaHyHE IOJIy4YaeT B JUpEKTopare
3a4€THO-9K3aMEHAIMOHHYI0 BEIOMOCTb, KOTOpas BO3BpAIlacTCA B JIUPEKTOPAT IOCIE OKOHYAHUS
MEpONPUATHS B IEHb IPOBEICHUS 3aUeTa WM YyTPOM CIIEAYIOIIEro JHS.

Bo Bpems 3adera 00yyaromuecss MOT'YT IOJIb30BaThCS C Pa3pelIeHUs] BEAYIIEro IpenojaBaTess
CIPaBOYHON M HOPMATHBHOH JUTEPATypOil, APYTUMH ITOCOOUAMHU M TEXHUYECKUMU CPEICTBAMM.

Bpemst noaroroBku oTBETa B yCTHOH (popMe MpH cliadye 3adeTa JO0JKHO COCTABIIATH HE MEHEE
20 MUHYT (110 XKeJTaHUI0 00y4JaroLIerocs OTBET MOKET ObITh JOCPOUHBIM). Bpems oTBeta - He Gosnee 10
MHHYT.

[IpenonaBarento MpeaoCTaBiIsIeTCs IPABO 3a/1aBaTh 00yYarOIIUMCS JOMOJHUTEIbHbBIE BOIIPOCHI
B paMKax MmporpaMmmbl JUCHOUIIIMHBI.

KadecTBeHHast OIleHKa «3a4TE€HO», BHECEHHass B 3a4€THO-9K3aMEHAIMOHHYIO BEIOMOCTD,
ABJISIETCA PE3Y/IBTaTOM YCIEIIHOIO YCBOSHHs y4eOHOro MaTepuana.

[IpenoaBaTeny HeCyT NEPCOHANBbHYIO OTBETCTBEHHOCTb 3a CBOEBPEMEHHOCTh M TOYHOCTb
BHECEHMS 3aIllCEl O pPE3yJbTarax IIPOMEKYTOYHOM aTTeCTallMM B 3a4€THO-IK3aMEHALMOHHYIO
BEZIOMOCTb.

Ecnu oOydaronmiicss SIBWIICS Ha 3a4eT M OTKA3aJICsS OT MPOXOXKACHUS aTTECTAIUH B CBSI3U C
HEMNOJrOTOBJIEHHOCTBIO, TO B 3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb €MY BBICTABIISIETCS OLIEHKA «HE
3aYTEHOM.

HesiBka Ha 3aueT oTMe4aeTcsl B 3a4€THO-DK3aMEHALlMOHHON BEJOMOCTH CJIOBAMHU «HE SBHIICS.

HapymeHHe JUCHUIIIINHBI, CIIMChIBAHHUEC, HCIIOJIB30BaHHEC O6y‘~IaIOHII/IMI/IC$I HEpa3pCIICHHBIX
MeYaTHBIX M PYKOIHUCHBIX MAaTepHajoB, MOOMIBHBIX Tele(OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JUYHON KOMMYHUKAIMOHHON M KOMIBIOTEPHON TEXHUKU
BO BpeMs 3adeTa 3ampelieHo. B ciaydae HapymieHHs 3Toro TpeOoBaHMs NpemnojaBareib 00s3aH
yIIUTh 00YYaroIEerocst U3 ayIMTOPUH U IPOCTABUTh EMY B BEIOMOCTH OLICHKY «HE 3a4TEHO».

OOyuarouMcs, He CIABIIMM 3a4€T B YCTAHOBJIEHHbIE CPOKH IO YBa)KUTENBHOW NpPHUYUHE,
UHAWBUAYAJIBbHBIC CPOKHU IMMPOBCACHUA 3a4€CTa OMPEACTIAIOTCA TUPEKTOPOM I/IHCTI/ITYTa.

OOyuaromyecs, HMEIOUIME aKaJeMUYECKyl0 3aJ0JDKEHHOCTb, CHAl0T 3a4eT B CPOKH,
ompenensieMbie YHuBepcuteroM. Mubopmaruss o JMKBUIAMUA 33J0/DKEHHOCTH OTMEUAeTCsl B
9K3aMEHALIMOHHOM JIUCTE.

Jlonmyckaercst ¢ paspemieHust qupekropa MHcTuTyTa M gocpodHas cpaya 3adera ¢ 3alluChio
pE3yJIbTaTOB B 3K3aMEHAILMOHHBIH JIUCT.

I/IHBaJ'II/I)IBI " Juha ¢ OrpaHUYCHHBIMH BO3MOXXHOCTSAMU 3J0POBbBA MOI'yT CAaBaThb 3a4YC€Thbl B
CPOKH, YCTaHOBJIEHHbIE WHAMBHUIYaIbHBIM YYeOHBIM IJIaHOM. MHBaIMIBI U JUIA C OrpaHUYCHHBIMH
BO3MOXHOCTAMHU 30POBbA, UMCIOIIKWC HAPYHICHHUSA OIIOPHO-ABHUIaTCIBHOI'O arrapara, JOIIYCKarOTCA
Ha aTTECTAllMOHHBIE HCTIBITAHUSI B COIIPOBOXKIEHUHU ACCHCTEHTOB-CONPOBOXKIAOIINX.

[Tponienypa mpoBeAeHUsS NPOMEXKYTOUHOW aTTEeCTAllMU s OCOOBIX CIIydaeB W3JI0KEHA B
«ITomoxxeHnu 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallui O0YJaroLIUXCs 110
OIIOII 6akanaBpuata, crieruanurera u Maructpatyps» ®I'bOY BO HOxHo-Ypansckuit [AY.
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OneHoYHbIE CPECTBA

Kox u Hanmenosanue

TumnoBble KOHTPOJIbHBIE 3aJaHusi W (WIM) UWHBIE MaTepUabl, UHAMKATOpa
HEOOXOUMBIC JJI OLICHKU 3HAHUW, YMEHUM, HABBIKOB U (MJIM) OMBITA KOMITETEHIIUH
JESATEIIbHOCTH, XapaKTEpU3YIOLIUX cOPMUPOBAHHOCTh KOMIETEHIINN

B [IPOIIECCE OCBOCHUS TUCIUTTNHBI

1. OcHOBHBIE 3aKOHBI XUMUH. N-1 onx-1

2. DKBUBAJICHT 3JIEMEHTOB. 3aKOH YKBUBAJICHTOB. Hcnounb3yer

3. DKBHUBAJIEHTHI IPOCTHIX U CIOHBIX BEIIECTB. OCHOBHBIE 3aKOHBI
4. CoBpeMeHHasi TEOpUsl CTPOCHHS aTOMa. €CTECTBEHHOHAYYHbBIX
5. Tlopsaok cocraBieHus 3eKTPOHHBIX (popmyi. [Ipumepsr. JTUCIUIUIAH JJIs
6. Pacnpenenenuie 3J€KTPOHOB IO SHEPTETUUECKUM STUCHKaM. pelieHus

7.

DHeprus MOHMU3AIMH U JEKTPOOTPULIATENIbHOCTD. 3MeHnenue ux
B niepuoanudeckou cucreme /. 1. Menneneena.

8. CKOpOCTh XMMUUYECKHUX peaKInil. 3aKOH JEHCTBYIOIIUX Macc.

9. 3aBHCHMOCTb CKOPOCTH PEAKLIMU OT TEMIIEPATYPHI.

10. Xumuueckoe paBHoBecue. Koncranra paBHoBecus. [Ipunnun Jle—
[ITarense.

11. 1-3akoH TEepMOJAMHAMUKH.
ypaBHeHus1. 3akoH [ecca.

12. 2-3aKkOH TEPMOJMHAMHKH.
IIPOTEKAaHHUs IIPOLIECCOB.

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

14. JloHopHO-akuenTopHas cBsizb. [Ipumepsl.

15. Bogopoanas cBsizb. [Ipumepsr.

16. Monnas cBs3b. [Ipumepsl.

17. CriocoOblI BhIpaXeHHsI KOHIICHTPAIIMHA PAaCTBOPOB.

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

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

20. U3meHeHue temmepaTypbl KUIEHUS U 3aMep3aHHs] PACTBOPOB.
3akoH Payns (2).

21. PactBopsI 251eKTposiuToB. M30TOHMUECKHH KO (ULIUEHT.

22. Teopust 31EKTPOIUTUYECKON JUCCOLUALINH.

23. CryneHyarasi IucCOLMalns KUCIOT, OCHOBAaHUHN U COJIEH.

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

25. Nonnoe npoussenenue Boasl. PH cpenbl. nankaTopsl.

26. Bo3MmoskHbIe ciyyau rugponusa coned. [lpumepsi.

277. OKMCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipumepsl.

28. AmdoTepHOCTb.

29. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA JJIEMEHTOB M MX
nonoxxeaue B cucteme .M. Menaeneera. OCHOBHBIE OKHUCIUTEIN U
BOCCTaHOBUTEIIH.

30. DnexkTpoaHbIN OTEHIMAN. BOIOpOHBIN 351€KTpO.

31. HopwmanbHble 3JEKTPOJHbIE NOTEHUWANbI. Psia HanpsskeHud
METAJIJIOB.

32. I'anpBaHn4eckuil aneMeHT. [Ipumepsr.

33. DJIC ransBannueckoro aeMenta. @opmyna HepHera.

34. DeKTposn3 pacTBOPOB U paciuiaBoB. 3aKoH Dapajes.

35. Ilpomecchl, MpOTEKarOIME INPH DJIEKTPOJIU3E C PaCTBOPUMBIM
aHostoM. O6acT NPUMEHEHUS AJIEKTPOJIU3A.

OHTaNbIU. TepMOXI/IMI/I‘IeCKI/Ie

Oueprus ['ub6ca. HampaBnenue

CTaH/IapTHBIX 337134 B
COOTBETCTBHUU C
HaINpaBJICHHOCTHIO
npohecCuOHATBLHOM
JeSTEIbHOCTH
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36. AKKyMyasATOpBL. THIIBI aKKYMYJIATOPOB.

37. IIporecchl, MPOTEKAIOIIUE TIPU PA3PSIKE U 3apsAAKE CBUHIIOBOTO
AKKyMYJIATODA.

38. OO0u1re XuMU4ECKHe CBONCTBA METAJLIOB.

39. BzaumozelicTBE METAJJIIOB ¢ KUCIOTaMHU.

40. A3otHas kuciiora. OcOOEHHOCTH B3aUMOIENCTBUA C METAIIAMH.
41. Metonpl nonyueHus MeTamioB u3 pyd. [Ipumepsl coBpeMEeHHBIX
CIO0COOO0B IMOJIYyUYEHHUS METAIIJIOB.

42. KommiekcHble coennHenus. [Ipumepsl. BHelHsAs U BHyTpeHHss
cheprl. KommekcooOpazoBatenb. 3apsii KOMIUIEKCHOTO —HOHA.
Koopaunanmonnoe uncio. Jiuranasr.

43. Ilonumepsl. PU3UKO - MEXAHUYECKUE CBOWMCTBA MOJIMMEPOB. Tpu
COCTOSTHUSI: CTEKJI000pa3HOoe, BEICOKOAIACTUYHOE, BA3KO—TEKyuee.

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

45. Tlnactmaccel. CocTaB, IOJIyu€HUE, CBOICTBA W INPUMEHEHHE.
[Tpumepsr.

46. ITomumepbl. CriocoObI TOTYYSHUS TTOJTMMEPOB.

47. Buasl kayuykoB. [Ipumepsl, CBOICTBA, IPUMEHEHUE.

48. Ilomustmnen. IlomuxnopBunun. Ilomydyenue, cBoiicTBa u
MPUMEHEHUE.

49. IomurerpadropatuieH. [lonydeHue, CBONCTBA 1 MPUMEHECHHE.
50. CuHTeTMyeckue BOJOKHA, Kiaccu(uKaius, oOIlIue CBONCTBA,
[0JIy4YEHUE, IPUMEHEHHE.

51. Koppos3usi MmetainoB. MexaHU3M KOPPO3HOHHBIX MPOIIECCOB.
IIpumepsl.

52. AtmocdepHast Koppo3usi.

53. MeTobl 3alIMTHI METAJUIOB OT KOPPO3HUHU.

54. Koppo3uOHHBIE TMPOLIECCHl, MPOTEKAOIINE MPU HAPYIICHUH
METaJUIMYECKUX MMOKPBITHH.

[IIkasia 1 KpUTEPUH OLIEHUBAHUS OTBETA 00Y4aIOUIerocs MPeACTaBIEHbI B TA0JIULIE.

IIxkana Kpurepum oueHnBanus

Onenka «3a4TeHo» 3HaHHE IPOrPaMMHOr0 MaTepHasa, yCBOEHHE OCHOBHOW U JOMOJHUTEIBHON
JUTEpPaTyphl, PEKOMEHJOBAaHHON MTPOrPaMMOi TUCIUIUINHBI, TPaBUIIbBHOE
pelleHre HH)XXEHEPHOU 3a71auul (JoMycKaeTesl HaTMune MajJ0o3HauYUTeIbHbBIX
OIIMOOK MM HEJIOCTATOYHO MOJHOE PACKPBITHE COJIEp KaHKEe BOIpOca WU
MOTPEIIHOCTh HEMPUHIMIIMAIBLHOTO XapaKTepa B OTBETE Ha BOIIPOCHI).

OHeHKa «HEC 3a4YTCHO» Hp06eJ'ILI B 3HAHHUAX OCHOBHOT'O ITPOrpaMMHOT'0O MaTcpualia,
MNPUHIMITHAIIBHBIC OIIIMOKHU IIpU OTBCTC HA BOIIPOCHI.
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JUCT PETUCTPAIIMA U3SMEHEHU

Howmep
W3MEHe-HHS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAH-HbBIX

OcHoBaHue I
BHECEHUSA
U3MEHEHUN

IToamnuce

Pacmmdposka nonnucu

JlaTa BHECEeHHS
M3MCHCHUS
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