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1. [lnanupyemble pe3yabTaThl 00y4eHHUS 0 JUCHHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII

1.1. Hean u 3a7a4m TUCHHUILIAHBI

BakanaBp no HanpasneHuto noArotoBku 35.03.06 ArpouHkeHepHs TOHKEH ObITh MOArOTOBJICH
K peIIeHUI0 3a]ady MpodeccHOHANbHON [eATeNbHOCTH CIEAYIOUUX THUIIOB: MPOM3BOACTBEHHO-
TEXHOJIOTHYECKOM.

Heap AucOMIUIMHBI — CPOPMHUPOBATH Yy CTYACHTOB cHUCTeMY (yHIaMEHTAlIbHBIX 3HAHUU IO
XUMHH, HEOOXOTUMBIX ISl MOCIEAYIOIIeH MOJATOTOBKHA OakaiaBpa, CrocoOHOTO K 3(QexkTuBHOMY
PELICHHIO0 MPAKTUYECKUX 3a7ad CEeIbCKOXO03SMCTBEHHOTO MPOM3BOJCTBA, a TAKXKE CIOCOOCTBYIOIINX
JaJIbHENIIEMY Pa3BUTHIO JIMYHOCTH.

3agauyu AUCHMILIMHBI:

— M3Y4YUTb OCHOBHBIC XHMHYECKHE SBJICHUS, OBIAACTh (PyHIaMEHTAJIHHBIMH TOHITHIMHU,
3aKOHAMHU U TEOPHSIMH KJIACCUYECKON U COBPEMEHHOMN XUMUM;

— cpopMHpOBaTH OCHOBBI HAYYHOT'O MUPOBO33PEHUS M COBPEMEHHOTO XUMHYECKOTO MBIIIUICHUS;
O3HAKOMHUTBCSI C HAy4dyHOHl ammapaTypodl W METOJaMU XMMHYECKOTO HCCIEAOBaHUSA, MPHOOPECTH
HAaBbIKU IIPOBEJCHUSI XUMHUYECKOI0 IKCIIEPUMEHTA;

— HAYYUTHCS BBIICIATH XUMUYECKOE cOAepkaHue B MpodecCHOHAIbHBIX 3aqadax Oymyiieit
NeSITENIbHOCTH;

— OBIIQIETh METO/IaMU pellIeHus TPodheCCHOHATBHBIX 3a/1a4.

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

OIIK-1. CriocobeH pemiaTh THIOBBIE 3aadd NMPO(ECCHOHATBHOM NEATSIILHOCTH HAa OCHOBE 3HAHUMN
OCHOBHBIX 3aKOHOB MAaTE€MaTHYE€CKHMX M €CTECTBEHHBIX HAyK C MpHUMEHEHHEM HWH(GOPMAalMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

Ko n nammeHoBaHMe
HHnkaTopa dopmupyemsie 3YH
JOCTHUXKEHUS
KOMIIETEHIINH
3HaHus | OOy4Jaromuiics JOKEH 3HaTh: OCHOBHBIE 3aKOHBI XUMUH,
SBJICHUS U TIPOLIECCHI, HA KOTOPBIX OCHOBAHBI ITPUHIIMIIBI
Na-1.011K-1 JeNCTBUS 00BEKTOB MPOPECCHOHAIBHOM AEATEIbHOCTH U
Hcnone3yer KOTOpBIE UCIOJIB3YIOTCS I PEILIEHUSI MHKEHEPHBIX 3aad -
OCHOBHBIE 3aKOHBI (b1.0.11 -3.1)
€CTECTBEHHOHAYYHBIX | yMeHHs | O0ydaromuiicst JOHKEH YMETbh: HUCIOIb30BaTh OCHOBHBIE
JTUCIUIUIAH 151 XUMHUYECKHE 3aKOHBI U MOHATHS B MPOPECCUOHANTBHON
peleHus JESATENILHOCTH U JUIs PEIIEHUS] MHKEHEPHBIX 3a7ad -
CTaHIApPTHBIX 33724 B (b1.0.11-VY.1)
COOTBETCTBUH C HaBblkM | OOyyaromuiics JOJKEH BIIa/IeTh: HABBIKAMH OMMCAHUS
HaIpPaBJIEHHOCTHIO OCHOBHBIX XMMHUECKHUX 3aKOHOB, SIBIEHUH U MPOLIECCOB, HA
npogeccuoHaTbHON KOTOPBIX OCHOBAHbI IPUHIIMIIBI JEHCTBUS OOBEKTOB
ACATECIIPHOCTH npodeccuoHaNbHOM e TEIbHOCTH U KOTOPBIE UCIIOIb3YIOTCS
JUIS peleHns nHxeHepHbIxX 3a1a4 - (b1.0.11-H.1)




2. Mecto nucuumiauHbl B cTpykrype OIIOIT

HMuctunmuna «XUMUS» OTHOCHTCS K 00S3aTebHOM YacTH OCHOBHOW MpodeccHoHaIbHOM
o0pa3zoBaTeNbHON MPOrpaMMBbl OakalaBpuaTa.

3. O0béM AUCHUILVINHBI U BUJbI y4eOHOH padoThl

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

JlMCIUIUINHA U3Y9aeTCs:
- oyHas ¢opma oOydeHus B 1 cemectpe;
- 3a04Has Gopma oOydeHus Ha 1 Kypce

3.1. Pacnipenesienue o0bemMa JUCUMIIJIMHBI 110 BUJAAM Y4eOHOil padoThbl

KomnuyectBo yacos
Bun yuebHO# paboTh " -
ITo ouno¥i hopme [To 3a0uHOI
o0y4deHus dbopme oOyueHus

KonraktHas pabora (Bcero), 48 8
B TOM YK CJI€ MPAKTHYECKAsl MOJAT0TOBKA™
Jlexmun (JI) 16 2
[Ipaktuueckue 3anstus (I113) 32 6
Jlaboparopusie 3ansaTus (JI3) - -
CamocrosiTesbHas padora odyyawmuxcs (CP) 24 60
KonTpoasn - 4
Hroro 72 72

3.2. Pacnpenesnenne y4eO0HOro BpeMeHH 110 pa3feiaM U TeMam

Ounasn gopma o0yueHus

B toM uncne =
Ne Bcero g
HanmenoBanue paszaena v TeMbl KonTaktHas padora =
n/m JacoB CP Z
JI JI3 | 113 =
1 2 3 4 5 6 7 8
Paznen 1. OCHOBBI CTpOEHUSA BEIIECTBA

1.1. | BBenenue. OCHOBHEBIE 3aKOHBI XMMHUH. 5 1 - 2 2 X
1.2. | Xumus u epuoandeckas cucreMa 7 3 - 2 2 X

aneMeHTOB. CTpoeHHe aTOMOB. XUMUYecKast

CBSI3b.

Paznen 2. B3aumoaelicTBUS BELIECTB




2.1. | Xumuyeckas TepMoanHaMuka. OCHOBHBIC 8 2 - 2 4 X
3aKOHBI TEPMOJIMHAMUKU. XUMHYECKas
KUHETHKA. XUMUYECKOE PABHOBECHE.
Paznen 3 PacTBopsl.
3.1. | XuMHUYECKHE CUCTEMBI: PaCTBOPBHI, 7 2 - 3 2 X
IUcTiepCHbIe CUCTeMbl. OCHOBBI XUMUYECKOTO
aHaJIM3a BOJHBIX PACTBOPOB.
Pa3nen 4. DnexTpoXxuMHUUYECKUE IPOLIECCHI.
4.1. | DIEKTPOXUMUYECKUE CUCTEMBI: KUCIIOTHO- 14 4 - 4 6 X
OCHOBHBIC U OKUCITHTEIHHO-
BOCCTAaHOBUTEJIbHBIC CBOMCTBA BEIIECTBA.
lanpBaHMYECKHE IIEMEHTHI. XUMHYECKUE
HCTOYHUKHU TOKA. DIIEKTPOIIU3 COCTUHEHUH.
Koppo3us MeTayiioB u 3amuTa OT KOPPO3HH.
4.2 | PeakunoHHast CIIOCOOHOCTE BEIECTB. 10 2 - 2 6 X
XHUMUYECKUE CBOKMCTBA METAILJIOB.
Pa3znen 5. DnemMeHThI OpraHn4ecKol XUMHUH
5.1. | DneMeHThl OpraHMYECKON XUMUU, IOJTUMEPHI, ) 1 - 2 2 X
OJIUTOMEPBHL.
KonTposb - X X X X X
Hroro 72 16 - | 32| 24| -
3aounas ¢opma o0yueHusn
B ToMm uncie
Ne Beero | KonrakTHas paGora =
HaumeHoBanue pa3fenoB u TeM 5]
n/m 4acoB &
J J3 13 CP z
~
Paznen 1. OcHOBBI CTpOEHHS BEIIECTBA
1.1. | BBenenue. OcHOBHEIE 3aKOHBI XUMUH. 4 - - - 4 X
1.2. | XuMus u mepruogndecKasi cuctema 7 - - 1 6 X
aneMeHTOB. CTpoeHHe aTOMOB. XUMUYecKast
CBSI3b.
Pasznen 2. B3aumMoneicTBUS BEIIECTB
2.1. | Xumnueckast TepMoinHamMuka. OCHOBHBIE 11 - - 1 10 X
3aKOHBI TEPMOJIMHAMUKH. XUMHICCKas
KHHETHKA. XUMUYECKOE PaBHOBECHE.
Pa3nen 3 PacTBopsl
3.1. | XuMHUECKHE CUCTEMBI: paCTBOPHI, 13 - - 1 12 X
aucrepcHbie cucTeMbl. OCHOBBI XUMUYECKOTO
aHaJIM3a BOJHBIX PACTBOPOB.
Paznen 4. DneKTpoXUMHUYECKUE TTPOIIECCHI
4.1. | DAEKTPOXMUMHUYECKHUE CUCTEMbI: KUCIOTHO- 15 1 - 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. | PeaxnuonHas ciocOOHOCTH BEIIECTB. 14 1 - 1 12 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 72 2 . 6 | 60 | 4

4. CprRTypa H codepiKaHuEe NTUCHUINIJIHNHDBI, BRKIIIOYAKIIEEC IPAKTUYIECCKYIO IIOATOTOBKY

[IpakTHueckass MOATOTOBKAa IpU pealn3allMd y4eOHBIX IPEIMETOB, KYypCOB, IUCLUIUIMH
(Mopayneil) opraHusyercsi myTeM IPOBEJACHHS MPAKTUUYECKUX 3aHSITHI, MPaAKTUKYMOB, JIAOOPATOPHBIX
paboT W WHBIX aHAJOTHYHBIX BHJOB Y4YeOHOH JEATETHHOCTH, NPEAYCMATPHBAIOIINX YYacTHE
oOydarolmuxcsi B  BBIIOJHEHHH OTHCNBHBIX JJIEMEHTOB pPaldOT, CBs3aHHBIX C Oymymieit
poheCCHOHATTLHOMN IeATEEHOCTHIO.

[IpakTUueckas MOArOTOBKAa MOKET BKJIFOUATh B CEOsl OTJEIbHBIC 3aHATUS JIEKIIMOHHOTO THIIA,
KOTOpbIE MpeaycCMaTpUBAIOT Mepenadyy ydeOHoW uHbopManuu 00ydaromMMcs, HEOOXOAUMON Ui
MOCJIEIYIOIIETO BBIITOJHEHUS paboT, CBA3aHHBIX ¢ Oyayiel mpodecCHOHATbHON e TEeIbHOCTBIO.

Pexomenayemblii 00beM IPAKTUYECKOW MOATOTOBKMU (B MPOILIEHTAaX OT KOJMYECTBA YACOB
KOHTaKTHOM paboThI) Al AUCHHUIUIINH, PEaTU3YIOLINX:

- yauBepcanabHble kKomneTteHuu (YK) ot 5 no 15%j;
- obmenpodeccuonansubie kommereHuu (OIIK) ot 15 g0 50 %;
- npodeccuonanbHble koMmneTrenuuu (I1K) ot 20 1o 80%.

4.1. Coaep:xxanue TUCHUIIMHBI
BBeaenue
XuMHSI KaK 4yacTh ectecTBo3HaHus. [Ipenmer xumun. BemectBo. Buibl XuMuyeckux peakiui.
CBsA3b XMMHUHU C APYTMMHU HayKaMHu. 3HAY€HHE XUMUU B (OPMUPOBAHUU MBILIUICHUS, B U3YUYEHUU
MPUPOBI ¥ PA3BUTUN TEXHUKHU. XUMUS U MPOOTIEMBI IKOJIOTHH.

OcCHOBBI CTpPOEHHS BelleCTBA

DONEeKTPOHHOE CTPOCHHUE aToMa M CHUCTeMaTHKa XHMHYECKHUX 23JIeMeHTOB. KBaHTOBO-
MexaHuueckass moaenb aroma. [Ipunuun Ilaynu u npaBuno Xynaa. CTpoeHHE MHOTO3JIEKTPOHHBIX
atoMmoB. Ilepuonuueckass cucrema J[.MI. MenaeneeBa M H3MEHEHHE CBOMCTB DJEMEHTOB M HX
coequHeHNH. OKHCIUTEIbHO-BOCCTAHOBUTEILHEIE CBOMCTBA JJIEMEHTOB. XHMMHYECKas CBS3b.
OCHOBHBIE TUIIBI U XapPAKTEPUCTUKH CBsI3U. KOBaJIeHTHAs U MOHHAsI CBSI3U. METO/] BAJICHTHBIX CBS3EH.
I'ubpummzanus. IlonsiTue o wMeTone MOJEKYISIpHBIX opOutaneii. CTpoeHue U CBOICTBa
NpOCTEUIINX MOJEKyI. Tumbl B3auMoOAEHCTBHS MOJeKysl. KomruiekcHbie coenuHeHus. OCHOBHBbIE
BU/JIbI B3aUMOJIEHCTBUS MOJIEKYI. CUIIBI MEXMOJIEKYJISIPHOTO B3auMoieicTBus. BonopoiHas cBA3b.
JloHOpHO-aKIeNnTOpHOE B3auMOJAECHCTBUE MOJeKysl. KoMiuiekcHble coenuHeHus. KoMIuieKkcsl,
KOMIUIEKCOOOpa3oBaTeNU. JIMTAHMBI, 3apsAl W KOOPAWHAIIMOHHOE YHCIO KOMIUIEKCOB. THIIBI
KOMIUIEKCHBIX cOeIUHEHUW. [IOHSATHE O TEOpHsSX KOMIUIEKCHBIX COCIMHEHMI. XUMHS BEILIECTBA B
KOHJICHCUPDOBAHHOM COCTOSIHUU. ATpEeraTHOE€ COCTOSIHHME BENIeCTBAa. XHMHUUYECKOE CTPOCHHUE
TBeproro Ttemna. AmopdHoe cocTosHue BemecTtBa. Kpucramibl. Kpucramnumdeckue pemieTKu.
XuMHYecKkasi CBSI3b B TBEPABIX Tenax. Meraminnueckas CBSI3b U METaJUIbl. XUMHUYECKasi CBS3b B




MOJYTIPOBOJHUKAX M JAMdJEeKTpukax. PeanbHble kpuctamibl. [Ipocroe BemiectBo. M3omepus u
AJUTOTPOIIHUS.

B3aumoneiicTBus Beuecrs

OJeMeHThl XUMUYECKOM TepMOIUHAMUKH. DHeprerudeckue 3()(eKTbl XMMUYECKUX peaKIuii.
BuyTtpenHssa oHeprus u SHTaubnusa. TepMoxumusa. TepMOXUMHUYECKHE 3aKOHBI U YPaBHECHUS.
OHTanenus 00pa3oBaHUS XUMMUYECKUX coeauHeHM. CTaHJapTHOE COCTOSHME. OHTpONUs U ee
M3MEHEHHE TPU XUMHUYECKUX Tpoueccax. DHeprus ['ub0ca u sneprus ['enpbmronsia u u1X U3MEHEHUS
IIPY XUMHUYECKUX IpoLeccax. YCJIOBHA CaMONPOU3BOJIBHOIO IPOTEKAHNUS XUMHYECKHX PEAKIM.
YcnoBust XuMu4eckoro pasHoBecusi. OOpaTuMblie U HEOOpAaTUMbIE peaKIMU. XUMUYECKUNA MOTEHIHAI.
AKTUBHOCTb M KOO(Q(QHUIUEHT aKTUBHOCTH.
Xumuueckoe U (a3oBoe paBHOBecHs. 3aKOH JeicTBusi macc. KoHcTaHTa paBHOBecHs U €€ CBS3b C
tepMmoauHamuueckumu  pynkuusamu.  IIpunnun  Jle-Illarense. Xumuueckoe paBHOBecHE B
reTeporeHHbix cucremax. @azoBoe paBHoBecue. I[IpaBuno ¢a3. PacnpenencHue BemecTB B
rereporeHHslx cucremax. IloBepxHocTHble siBieHUs. CopOuus. ACOpOLMOHHOE pPaBHOBECHE.
I'eTeporenHble IUCIIEPCHBIE CUCTEMBI.
Xumunyeckass KuHeTHKa. CKOpPOCTb TOMOI€HHBIX XMMHMUYECKHX peakuuid. OCHOBHOE XHUMHYECKOE
ypaBHEHHE. 3aBUCUMOCTb CKOPOCTH XMMMUYECKHUX PEaKIUil OT TemmepaTypbl. DHEprusi aKkTUBaLUU.
I'omorennsiii karanus. llennble peakuuu. PuznyecKue METOIbl YCKOPEHUS XUMHUYECKHX PEaKLUM.
Konebarenbuble peakuiny. CKOPOCTh TE€TEPOreHHbIX XUMUYECKUX peakiuil. ['eTeporeHHbIN KaTanus.

PacTBOpBbI.

Onpenenenne u kiaccu(uKalus pacTBOPOB. PacTBOpPBI HEINEKTPOIMUTOB U DJICKTPOIHUTOB.
BoaHbie pacTBOpBI  3JEKTPOJIMTOB. ACCOLMHMPOBAHHBIE M HEACCOLMHMPOBAHHBIC DJIECKTPOJIUTHI.
CBoiicTBa PAacTBOPOB ACCOIMHPOBAHHBIX AIIEKTPOIUTOB. AKTHUBHOCTh. (OCOOEHHOCTH BOJBI Kak
pacTBOpUTEII. DIIEKTPOIUTHYECKAsT JUCCOMAIMSA BOAbl. BomoponHbiii mokasarens cpenbl. oHHBIE
peakuuu B pacTtBopax. Jluccouuanuss KOMIUIEKCHBIX CO€AMHEHUH. Teopus KHUCIOT U OCHOBAHUM.
KoOHCTaHTBI KHCIIOTHOCTH U OCHOBHOCTH.

Konnounansie cuctemsl. JlucnepcHOCTh U AUcTiepcHbIe cucTeMbl. Kiaccudukanus KOTOUIHBIX
cUCTeM. 3051 U Tenu. Munenssl 1 ux crpoerue. [loayyeHne KoTOUIHbIX pacTBOPOB. Y CTOWYMBOCTD
KOJUIOUJHBIX CHUCTEM, ONTUYECKHE U IEKTPUUYECKUE CBOMCTBA. MeETOAbI MOJydeHUsI U pa3pyLICHUs
KOJUIOUJIHBIX cucTteM. Koion il B IpupoaHbIX cUcTeMax. PacTBOpbI MOIMMeEpoB.

DJIEKTPOXMMHYECKHE PO ECCHI.

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. Onpenenenue 51 KJ1acCU(pUKanus
3JEKTPOXMMHUUYECKUX MpoueccoB. 3akoHbl @Dapaned. TepMoanmHamMuka 3JIEKTPOJHBIX MPOLECCOB.
[TonsitTue 00 HneKTpoAHBIX NoTeHUuanax. [anpBaHuueckue sneMeHTH. OJIC U ee u3MepeHue.
CranmapTHbII BOAOPOAHBIM 3JEKTPOA W BOAOPOJHAs IIKana MOTEHIMANOB. YpaBHeHHMe HepHcra.
[loTeHnmanel METAUIMYECKHUX, Ta30BBIX MW  OKHMCIHUTEIbHO-BOCCTAHOBUTENBHBIX  JJIEKTPOJIOB.
HoHcenekTUBHBIE AIEKTPOABI W ceHCOopbl. MemOpanbl W MeMOpaHHBIH mMoTeHnMan. Kuneruka
ANEKTPOAHBIX TMPOIECCOB. DIEKTPOXUMHUYECKAs] M KOHUEHTPALMOHHAs TMOJSpHU3aLus. DJIEKTPOIH3.
[TocnenoBarenbHOCTh EKTPOAHBIX MPOLECCOB. BRIX0a MO TOKY. DJIEKTPOJIN3 C HEPACTBOPUMBIMU U
pacTBOPUMBIMHU aHOJAMU.

Koppo3sus u 3ammra MetamioB U cruiaBoB. OCHOBHBIE BUbI KOPPO3HH. XUMHUYECKaAsT KOPPO3HUS.
DnekTpoxuMuieckas koppo3us. Kopposus o aeiictBueM OTyKIAIOMKUX TOKOB. METObI 3aIlIUTHI OT
KOPPO3HHM: JIETUPOBAHUE, BJIEKTPOXMMHUUYECKAs 3alUTa, 3allUTHBIE MOKPbITUA. MI3MEHEHuEe CBOMCTB
KOPPO3UOHHOM cpeibl. MTHruOuTOopsl KOppo3uu.

DNEeKTPOXUMUYECKUE CHUCTEMbl. XHUMHUYECKHE HMCTOYHHUKU TOKA. DIJIEKTPOXUMHUYECKHE
SHEPrOyCTaHOBKH. ODIJIEKTPOXMMHUYECKHE IpeoOpa3oBaTend, KOHJEHCATOPhl. OJIEKTPOXUMHUYECKas
00paboTKa METaIOB. DJIEKTPOXUMHYECKHUE TOKPHITHSI.

PeaknmonHast CHOCOOHOCTE BellleCTB. XHMHYECKHE CBOHCTBA METAJLJIOB.



BemecTBo 1 ero urctora. AHaATMTHYECKUA CUTHA U €r0 BUABL. XUMHUYECKas UICHTU(DUKAIINS.
KI/IC.HOTHO-OCHOBHOG U OKHUCIUTCIBbHO-BOCCTAHOBUTCIBHOC THTpOBaHI/Ie. FpaBI/IMeTpI/I‘-IGCKI/Iﬁ nu
KOJIOPUMETPUUYECKHI aHATTN3. DJIEKTPOXUMUUYECKUE METOIbI aHATIN3A.

JleMeHTbI OPraHu4YecKoOil XMMHUM.

OpFaHI/I‘-IeCKI/Ie MOJMMCPHBIC MaTCpPUAJIbI. MGTOI[H MOJIYYCHHA IOJUMCPOB, MOJIUMCpHU3aluA,
IIOJIMKOHACHCALlHA. CTpOCHI/Ie H CBOICTBa IMOJIMMEPOB. HpI/IMeHeHI/Ie IMOJIMMEPOB.

4.2. Cogepxanue JieKIU

Ounas popma o0yueHust

Koi-

y Kpatkoe conepxanue nekuui BO
II/11

IpakTuyeckas
IIOArOTOBKA

qaCoB

+

1 | Beenenue. OcHOBHbBIC MOHATHS W 3aKOHBI XxumuH [lpeamer xumuu. 3HadeHue 2
XUMHUH B HAYYHO-TEXHUYECKOM Iporpecce OCHOBHbIE MOHATUS U 3aKOHBI XUMHH.
XuMmus U nepuoaudeckas cucrema 3jneMeHToB. Ctpoenue atoMoB CoBpeMEHHbBIE
IIPEJCTaBICHUS. O CTPOCHMM aTOMOB JJIEMEHTA, OCHOBaHHbBIE HAa HEKOTOPBIX
IIOJIO)KEHUSAX KBAaHTOBOM MEXAaHMKHU: JIBOMCTBEHHAs KOPIYCKYJISIPHO-BOJIHOBAs
IIPUPOJIA JIEKTPOHA, IPUHIIMII HEOIIPEIEICHHOCTH, KBAaHTOBbIE yncia. [IpuHumn
[Taynu. [lpaBuna W MOPSIOK 3allOJIHEHUS AaTOMHBIX OpOUTanel, NpaBUIIO
KieukoBckoro, Xynpa, 3amnper Ilaynm  MHOIOZJIEKTPOHHBIX ~ aTOMOB.
B3aumocBsI3p  pacrnosokeHUs JJIEKTPOHOB B aroMax C HMX XUMHYECKHUMH
CBOMCTBaMH.

2 | Ilepuoguueckuii 3aKOH B CBETE€ CTPOCHUS aTOMOB, MEPHOIUYECKAsl CHUCTEMa 2 +
27EMEHTOB. HekoTophle XapakTEpUCTUKH aTOMOB 3JIEMEHTOB: PaJUyChl aTOMOB U
HOHOB, JHEprus HOHM3AIINH, JHEprus CpPOJICTBA K JJIEKTPOHY
AIIEKTPOOTPHUIIATETILHOCTh. XUMHUYecKasi CBA3b HopMmanbHOe U BO30YXKIEHHOE
cocTossHHEe aToMOB. OCHOBHBIC THUIIBI U XapPAKTEPUCTHKHA XUMUYECKOW CBS3U:
METO/I BaJICHTHBIX CBS3EH, MOHSATHE O METO/IE MOJIEKYJISIPHBIX opouTaniend. CBs3b
KOBAQJIEHTHAsI, JOHOPHO-aKIENTOPHAsl, WOHHAs, METaJUIMYECKas, BOIOPOJIHAS.
3aBHUCHUMOCTE CBOMCTB BEIIECTB OT THITA XUMHYECKOM CBS3M.

3 | Xumuueckas TEPMOJAMHAMUKA. OcHoBHbIE MIOHATUSA 51 3aKOHBI. 2 +
TepmonuHamuueckass cUCTEMa. BHYTpEHHss DJHEpPrus TEPMOIMHAMHYECKOU
cucreMbl. TemnoBoit »ddexr peaknuu. [lepBoe Hauano TEPMOIMHAMUKH.
OHranenus. TepmoxmMuueckue ypaBHeHHMs. 3akoH ['ecca. Brtopoe Hauano
tepmoauHamuku. Cra"naptHas oSHTponus. DakTopbl (SHTPONUNHBIA U
SHTAJILIIUNHBIN),  ONpPENENAIoINe  BO3MOXHOCTh  WJIM  HEBO3MOXKHOCTH
CaMOIIPOM3BOJIBHOTO  NpOTeKaHusi mpoueccoB. M3o00apHO-U30TepMUYECKUil
noteHMan. HanpaBlneHHOCTh XMMHMYECKUX NPOLECCOB. JHeprus [enpmroisna

(M30XOPHO-U30TEPMHUUECKUN TTOTCHITHAI).




4 | XuMuueckas KHHETHKA. XUMHUECKOe paBHOBecHE [ OMOTEHHBIC U TeTEPOTCHHBIC
XUMHYecKHe mpoueccbl. CKOPOCTb U MEXaHU3M peakiuu. PakTopsl, BIUSAIOIINAE
Ha CKOPOCTh XMMHYECKHMX peakluil. 3aKoH JEeHCTBYIOIIMX Macc, KOHCTaHTa
CKOpPOCTH, KUHETUYECKHE YpPaBHEHHUs, MOPSIOK peakUuu. DHEpPrus aKkTUBALUH,
npaBuwio Bant-T'opda, ypaBuenme Appenmyca. Karamms. Cwmemenue
xumMuueckoro pasHosecus. [Ipuanun Jle-Illarense.

5 | Hducnepcuble cucrembl. PactBopbl Kiaccuduxanus TUCTIEPCHBIX CHCTEM.
['pyboaucriepcHble CHUCTEMBI, MX CBOWCTBA W HCIOJB30BAHUE B CEIBCKOM
xo3siiictBe. Kommonanele pacTBOphl, OCOOCHHOCTH CTPOEHHUS, CBOMCTBA.
PacTBopbl, kak roMoreHHble cuUcCTeMbl. CrocoObl BBIPAKEHUS KOHILIEHTPALUU
pactBopoB. Teopusi pa30aBiI€HHBIX pPACTBOPOB, HEIIEKTPOIUTOB. (Ocmoc.
OcMoTtnueckoe naBieHue. JlaBneHue HacbllleHHOTO mapa. Temrmeparypa
KHUIICHUS W 3aMep3aHus (KpHUCTaIM3amus) pacTBOpoB. 3akoHbl Bant-I'odda u
Paynga s HE’NEKTPOIUTOB M DJIEKTPOJMTOB, HCIIOJIb30BAHHE MX IS
W3TOTOBJICHHS OXJIQXKIAIOIMIMX U aHTHOOJIEIEHUTEIBHBIX CMA30K M >KHIKOCTEH.
AnTugpusel. CwibHble W CiIa0ble JIEKTpOJIUTHL. KOHCTaHTa ©  CTETCHb
nmuccouuanuu. M3oronnyeckuit kodduiment. 3akoH pazdasnenus OcTBaibaa.
HNonHoe mnpousBeneHue BojAbl. Bomoponnslid mokasatens. [uapomus. Ero
3HAUYEHHE npu UCII0JIb30BaHUU ynoOpeHuit u JKCIUTyaTaluu
CEJIbCKOXO3AMCTBEHHON TEXHUKHU.

6 DNeKTpoXUMHUUECKHe cucTeMbl. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
IIPOLECCHI: ONPEIEIICHUE, TEPMOAMHAMHUKA, HAIPABICHHOCTb, BO3MOYKHOCTB
IIPOTEKaHUsl B 33JJaHHOM HAIpPaBJIEHUU. DJEKTPOJHBIN MOTEHIMAl Ha TPaHULIE
FETEPOr€HHOM CUCTEMBI METAJI-3JeKTPOaUT. CTaHJapTHBIA 3IEKTPOAHBIN
MOTCHIUAN, PsJ HaOpsKEHWs METAIOB, €ro 3HauyeHue. [‘anbBaHUYeCKHe
sneMeHThl. [IpuHmmn pabGoTel. XuUMUYEeCKHEe HCTOYHMKH ToKa. «Cyxue»
JJIEMEHTBI, aKKYMYJIATOPBI, TOIUIMBHBIE DJIEMEHTHI.

7 Koppo3uss MeramnoB. 3ammra OT KOppo3uu. XHUMHUEcKas H
AIEKTPOXUMUYECKast KOppo3us. [IpuymHBI M MEXaHU3M SJIEKTPOXUMHUYECKOU
KOppo3uu. Yiiepd, NmpuuuHsieMblii Kopposueil. Kopposusi ¢ kucimopomHoil u
BOJIOPOJIHOW JienoJispu3anueil. MeToasl 3auThl OT KOppo3uu. JlakokpacouHbie
U METAUIMYECKHE TOKPBITUS, TMPOTEKTOPHAs 3alluTa, JJIEKTPO3aIIHTa.
HNHruOuTOopsl KOPPO3UHU.

8 ONEeKTpOau3 paciulaBOB U BOAHBIX PacTBOPOB  AJIEKTPOJIUTOB.
[TocnenoBarenbHOCTh pa3psAa YacTUL] HA JJIEKTPOAAX IPU DIIEKTPOJIU3E B
3aBUCUMOCTH OT BCJIHYMHBI JBJICKTPOAHOI'0 IIOTCHIHMAJA. HOJ’IHpI/ISaHI/Iﬂ npu
anekrpoause. [lepenanpsxenue.

9 OJIEMEHTBl OpraHndeckod xumuu. [lomumepsl W OJIUTOMEpHI.
[TonmumepHsle Marepuanbsl. MeTOAbl NMOJTYyYEHHUs, OTIACIbHBIE MPEICTABUTEIIN:
IJIACTMACCHI, BOJIOKHA, Kay4yKH. 3aBUCUMOCTb CBOMCTB OT/EJIBHBIX MaTepUalloB
OT CTPYKTYpbl MakpoMOJjeKys. lcrmonp30BaHME IOJMMEpPHBIX MAaTepUaoB B
MAaIIMHOCTPOCHUU TIPH JKCIUTyaTallud U peMoHTe oOopynoBaHus. I'epmeruku,

KOMIIayH/bI, KJICH, 3JICKTPOU3OJIAIIMOHHBIC MATCpHUAJIbI.

Hroro

16

15%
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3aounas popma o0OyueHust

n/n

Kparkoe conepxanue nekuui

Komn-Bo
4acoB

IIpakTnyeckas

MOJrOTOBKA

JHucniepcusie cuctembl. PactBopbl Knaccudukanus AUCHIEPCHBIX CHUCTEM.
I'pyboaucrepcHble CUCTEMBI, UX CBOICTBa M MCIIOJIb30BAaHHE B CEIBCKOM
xo3siictBe. KommonaHele pacTBOpbI, OCOOEHHOCTH CTPOEHUS, CBOICTBa.
PacTBOpbl, Kak roMoreHHsle cucteMbl. CriocoObl BBIPAKEHHsI KOHIIEHTPALUU
pactBopoB. Teopusi pa30aBICHHBIX PAaCTBOPOB, HEAIEKTPOIUTOB. OcMmoc.
Ocmotnueckoe nasneHue. JlaBineHMe HaChIEHHOro Iapa. Temmeparypa
KHUIICHUS W 3aMep3aHus (Kpuctaumsalys) pactBopoB. 3akoHsl Bant-I'odda
n Payns [uisi HEINEKTPONIMTOB M 3JIEKTPOJIMTOB, HCIOJIB30BAHUE HUX MJIA
U3TOTOBJICHUS  OXJIAKIAIOMIUX W aHTHOOJNENEHUTEIbHBIX CMa3o0K |
xunkocted. AHTUdpu3bl. CunbHble U cinadble 3neKkTposnnuThl. KoHcTaHnTa n
CTETeHb Aucconnanuu. M3oToHndecknid KoapGuuenT. 3akoH pa30aBiIeHUs
OctBanbna. HMonHOe mpousBeneHue BoAbl. BonopoaHbI IOKa3aTenb.
I'mpponus. Ero 3HaueHue mpu MCHOJb30BaHUU yHOOpEHUH W 3KCILTyaTaluu
CEIIbCKOXO03MCTBEHHON TEXHUKH.

=+

3JI€KTpOXI/IMI/ILI€CKI/IC CHUCTEMBI. OKHCIIUTEILHO-BOCCTAHOBUTEIIbHBIE
IPOLIECCHl: ONpeAeeHne, TePMOAMHAMUKA, HANPABICHHOCTb, BO3MOKHOCTh
MMPOTCKAHUA B 3aJaHHOM HallpaBJICHUMU. 3JICKTpOIIHI)H71 IIOTCHIIMAJI Ha
IPaHULIE TETEPOreHHOM CHCTEMBl METAJLI-3JeKTpoJauT. CTaHIapTHBIN
BHGKTPOIIHI)IfI MNOTCHUMAJL, pPAd HAIPsKCHUA MCTAJIOB, €TI0 3HAUCHUC.
[NanpBanuyeckue sneMeHThl. [IpuHuun paboTbl. XHUMHUYECKHE HCTOUYHUKHU
TOKa. <<CYXI/IC)) 3JICMCHTHI, AKKYMYJIATOPBHI, TOIIJIMBHBIC 3JICMCHTHI.
ONEeKTpoau3  pacljaBOB M BOJHBIX  pPacTBOPOB  DJIEKTPOJIUTOB.
[TocnenoBarenbHOCTh pa3psiia YacTUL[ HA JJIEKTPOJAaX NPHU NIEKTPOIHU3E B
3aBUCHUMOCTH OT BEJIMYMHBI JIEKTPOJHOTO mnoreHuumana. Ilomspuzanus npu
anekrpoause. [lepenanpsxenue.

Hrtoro

15%

4.3. Coaep:xanue JJaGOPaTOPHBIX 3aHATHI

Ha60paT0pHHe 3aHATHUA HC MIPEAYCMOTPCHBI y‘{e6HBIM IJIaHOM

4.4. Conep:xaHue NpaKTHYECKUX 3aHATHIA

Ounasn gopma o0yueHus

/i

HanmeHnoBaHMe NpakTUYECKUX 3aHATHN

Koi-
BO
4acoB

IIpakTuuec

Kada
IIOArOTOBK

Knaccel HeoOpraHM4ecKuX COeTMHEHUI

OHpe,Z[CJ'ICHI/IC OKBHBAJICHTA MCTaJljia.

CTpOeHI/Ie aToMa 1 epruoanuvccKas CUCTEMa 3JICMCHTOB. Xumuaeckas CBSI3b.

XuUMHU4YeCKast TCPMOANHAMUKA.

XUMHUYECKasi KHHETUKA. XMMHYIECKOE PaBHOBCCHUC

SHEAIERE DN e

Konnentpanus pactBopoB. IIpuroroBieHne >aeKTpoiuTa Ui KHCIOTHOTO

NINDN NN

+ |+ +|+[+]+
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AKKyMYIIATOpA
7 DneMeHThl KaueCTBEHHOT0 W KOJMYECTBEHHOro aHanusza. OrmnpeneneHue 9 +
KECTKOCTHU BOJIBI.
8 PacTBOpBI 37IEKTPOIUTOB M HEDIEKTPOJIUTOB. PacueTsl 1Mo MpUrOTOBICHUIO 4 +
" | PIeKTPONHUTOB U aHTH(PPHU3OB.
9. | 'maposnms ynoOpeHuii 2 +
10. | OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC PEAKITUH. 2 +
11. | 'anpBaHMYECKHUE DJICMCHTHI. 2 +
12. | DaexTposiu3 BOJHBIX PACTBOPOB COJICH. 2 +
13. | Koppo3sus MetaioB. 3amura oT KOPPO3UH. 2 +
14 | Penrenue 3amad mo JJIEKTPOXUMHUYECCKUM CHUCTEMaM 2 +
15 | Xumudeckue CBONCTBAa METAJLIOB 2 +
16 [Momumepst u onuromepbl. CocTaBlieHWE pEaKIUi MOJMMEPHU3AlUU U 2 +
MOJIMKOHACHCALIUN
HTtoro 32 15%
3aounas ¢popma o0yueHus
g o
No } Kon- g 2
W HanmeHoBaHHE MTPAKTUICCKUX 3aHATUN BO = é
4acoB é g
1. | Ctpoenue aTroma 1 mepuoguvecKasi CHCTEMa dJIEMEHTOB. XUMUYECKasl CBSI3b. 1 +
2. | XumMudeckasi KHHETHKAa. XUMUYECKOE PAaBHOBECHE 1 +
3 Konnenrpanuss pactBopoB. [IpurotoBineHue 3ieKTpoNUTa sl KUCIOTHOTO 1 +
AKKyMYJISITOpa
4. | 'anpbBaHNYECKHE DIEMEHTHI. 1 +
5. | DnekTponn3 BOJHBIX PACTBOPOB COJICH. 1 +
6. | Kopposus meramioB. 3ammra OT KOPPO3UHU. 1 +
Hroro 6 20%
4.5. Buabl u coaep:kaHue caMOCTOATEJIbHON padoThl 00y4aKOIIMXCS
4.5.1. Buasl caMOCTOSITENBHON pabOThl 00YJarOIIUXCS
KommuecTBo wacos
Bunel camoctosiTenbHON paboThl 00yYaromXxcs ITo ounoit ITo 3a04HOM
dbopme bopme
o0y4yeHus 00y4yeHus
[ToAroToBKa K MPaKTUYECKUM 3aHITHSIM 16 20
[TonroroBka Kk 1a00PATOPHBIM 3aHATHUSAM U K 3aIIUTE - -
71a00paTOPHBIX PaboOT
BeimoHeHe KOHTPOJIBHON pabOTHI - 20
CaMoCTOsITETbHOE N3YYEHHUE OTJEIbHBIX TEM U BOIPOCOB 8 20
[TonroroBka K MPOMEKYTOYHON aTTeCTaIlUU - -
Hroro 24 60
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4.5.2. ConepxaHue CaMOCTOSTEIIbHON pabOThl 00yUYaroImuXxCs

Koi-Bo
Ne 4acoB
i HanmeHnoBanue TeM 1 BOIIPOCOB ro—" P pe—
(bopma bopma
00yueHus 00yueHHs
1 OCHOBHBIE 3aKOHBI XUMHUH: COXPAHCHHUSI MATCPUU U YHEPTHH, TIOCTOSTHCTBA 2 2
COCTaBa, KPaTHBIX OTHOUICHHM, ABOTaIpo.
2 BrimonHeHne yHpaXHEHWH 10 COCTABJICHUIO JIIEKTPOHHBIX (HOPMYI 2 6
AJIEMEHTOB.
3 [lepuonuueckuii 3axkon JI.MI. MeHneneeBa, mnepuoanvecKas CcuUCTEMA 2 6
JJIEMEHTOB.
4 Pemenne pacyeTHBIX 3aJady Ha OMNpeAesieHuE SHTAIbIHH, SHTPOIIUH, 4 8
sHepruu I'u60ca.
5 Pemenne 3amay Ha ompeneieHHE CKOPOCTH XHMHUYECKUX peakIuidl B 2 6
3aBUCHMOCTH OT KOHIICHTpAIlMU W TeMIieparypbl. PaBHOBecue. BnwsHue
JTaBJICHUS, KOHIIEHTPAIlMU ¥ TeMIIepaTyphl Ha CMEIIEHUE XUM. pPABHOBECHSI.
6 CriocoOpl  BBIpaXEHHS KOHILIEHTpAallMM pacTBOPOB (MaccoBas 10, 4 10
MOJIIpHOCTH). Perienue 3aay Ha pacyeT KOHIEHTPAlui pacTBOPOB.
7 CocrapiieHre CXeM TallbBAHMYECKOro 3yieMenTa, pacuer J.J].C. 4 10
8 N3yuenne xumMuyeckux CBOMCTB MeTaIoB. COCTaBICHHUE XHUMHYECKUX 2 8
YpaBHEHUH.
9 CocraBneHue  peaklMii  MOJUMEpU3AIMM W TOJMKOHJICHCAIINH. 2 4
Vcnonb30BaHre NOJUMEPHBIX MaTepuanoB B TexHUKe. COCTaB JaKOB.
HTtoro 24 60

5. YueOHO-MeTOAMUYECKOE 00ecieueHre CAMOCTOSITeIbHON padoThl 00y4aloLIUXCH M0
AUCHMILIHHE

VYuebHo-MeTotmueckre pa3padboTku umerorcs B Hayunoit  6ubnmoreke ®I'bBOY BO HOxHo-
VYpansckuii 'AY:

1. Tuaponus coneil [DnekTpoHHBIH pecype] : Meroa. Yka3. s caMoCTOATENbHOM paboOThI
CTYJEHTOB [OYHOW M 3a04yHOW (opMbl 00yueHus HampasieHuil 35.03.06 Arpounkenepus, 13.03.02
OnexTposHepreTuka M 3nekTporexHuka, 19.03.02 IIpoaykTbl nmuTaHUS W3 PaCTUTEIBHOTO CHIPHS,
23.03.03 DOxcruryaranusi TPAaHCIOPTHO-TEXHOJIOTHYECKUX MAIlUH U KOMIUIEKCOB, CIEIHUATbHOCTH
23.05.01 HazemHble TpaHcrnopTHO-TexHojoruueckue cpeacrsa) / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Uuctutyt arpounskenepun .— 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. Knaccel HeopraHM4ecKHX COeAMHEHMH [OnekTpoHHbI pecypc] : Meron. VYka3. [lng
CaMOCTOSITENTLHON paboOThl CTYIEHTOB [OYHOW W 3a0uHOM (opmbl 00yueHus HampasieHuir 35.03.06
Arponnxenepus, 13.03.02 DnexrposHepreTruka u 3yeKTpoTexHuka, 19.03.02 ITpoaykTel nuTaHus u3
pacturenpHOro cuipbs, 23.03.03 OkcmyaTanus TPaHCIOPTHO-TEXHOJOTMYECKUX MAIIUH U
KoMIUIeKkcoB, cneruanbHocT 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; IOxno-Ypansckuit 'AY, HUactutyr arpounkeHepun .— Yensounck: HOxHo-
Ypaneckuii 'AY, 2019 .— 29 c. : w1, Tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— octyn
U3 JokanpHOM cetu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DnexTpoiau3 BOJHBIX DPACTBOPOB coJiel [DIIEeKTpOHHBIM pecypc] : Meroxa. Yka3. s
CaMOCTOATENILHON paboOThl CTYJIEHTOB [0OYHOW W 3a04HOM (opMbl oOydeHus: HampasiaeHui 35.03.06
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http://192.168.0.1:8080/localdocs/himi/9.pdf
http://nb.sursau.ru:8080/localdocs/himi/9.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://nb.sursau.ru:8080/localdocs/himi/10.pdf

Arpounxenepus, 13.03.02 DnexrposHepretuka u snekTporexuuka, 19.03.02 ITpoaykTel TuTaHus U3
pacturenpHOro cuipbsi, 23.03.03 OxcmyaTanus TPaHCIOPTHO-TEXHOJOTMYECKUMX MAIIUH U
KoMIUIeKcoB, cneruaibHocTr 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOITMYECKUE CPEACTBa] / COCT.
E. K. bartoBckas ; FOxno-Ypansckuit 'AY, HUactutyr arpoumxkenepun .— Yensounck: HOxHo-
Ypanbckuii ['AY, 2019 .— 20 c. : Tabn. — C npuin. — bubmwmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JokanbHOM ceru. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKUCINUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMU [DJIEKTPOHHBIN pecype] : Merona. Ykas. s
CaMOCTOSATENIbHOW paboThl [ OakajgaBpOB OYHOM W 3a04HOM (PopMbI OOydEeHHs HaIpPABJICHHI
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepretuka U siekTporexHuka, 19.03.02 ITpomykTbl
MUTAHUS U3 PACTUTEIBHOTrO ChIpbs, 23.03.03 Dkcrutyaraius TpaHCHOPTHO-TEXHOJIOTMYECKUX MaIluH U
KOMIUIEKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxno-Ypansckuit I'AY, MucTtuTyTr 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. Tepmoaunamuka. Kuneruka [DnekTpoHHBIM pecypc] : Meroa. Yka3. g camocTosTenbHON
paboThl CTyneHTOB [0YHOW W 3a04HOW (popmbl 0OyueHusi HampasieHuit 35.03.06 ArpouwmkeHepus,
13.03.02 DnektposHepreTuka U 3nekTpoTexHuka, 19.03.02 [IpoaykTbl nmuTaHUs U3 PACTUTENBHOTO
ceipbsi, 23.03.03 Okcrulyatauus TPaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH H  KOMIUIEKCOB,
cnenpanbHocT  23.05.01 Hasemuble TpaHCOpTHO-TeXHONorudeckue cpencrsa] / cocr. E. K.
barosckas ; FOxHo-Ypanbckuii 'AY, Uncturyt arponmkenepun .— YenssOunck: KOxxHo-Y panbckuii
Ay, 2019 — 12 c. : tabn. — bubmmorp.: ¢. 12 .— 0,2 MB .— JlocTyn W3 JIOKaJbHOU CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

6. ®oH1 OLIEHOYHBIX CPEACTB /ISl IPOBeAeHMsI
NMPOMEKYTOUYHOM aTTeCTANNH 00y4AIOIIMXCH MO IUCHUILIUHE

Jlns ycTaHOBIIEHHSI COOTBETCTBMSI YPOBHSI MOJArOTOBKM oOywarouiuxcs Tpedosanusm OI'OC
BO pa3pabotan (oHJI OLIEHOYHBIX CPEICTB Ul TEKYLIEro KOHTPOJIS YCIEBAeMOCTH U HPOBEIEHUS
MIPOMEXYTOUHON arTecTauuu oOyyaroumxcs 1o aucuuiiauHe. @OOHJ OIEHOYHBIX CPENCTB
npencrasicH B [Ipunoxenun.

7. OCHOBHAsI M JONOJTHUTEJIbHAS y4eOHasi IUTEPaTypPa, He00X0AMMAs 1JIs1 OCBOCHHS
AUCHUILINHBI

OcHoBHasl U JIOTIOJIHUTENNbHAS yueOHas uTeparypa umeercs B Hayunoit  Oubnuoreke 51
ANEeKTpOHHOU HHpOpMaImoHHO-00pa3oBarensHOi cpene @I'BOY BO I0xuo-Ypansckuit AY.

OcHoBHAaA:

1. Axmeros, H. C. Obuias u neopranndeckas xumusi / H. C. Axmeros. - 13-e u3z., crep. -
Canxkr-IlerepOypr: Jlanb, 2023. - 744 c. - ISBN 978-5-507-45394-8. - TekcT : 31eKTpOHHBIH //
Jlanb : anexTpoHHO-OMOMHOTeuHas cuctema. - URL: https://e.lanbook.com/book/267359

2. O6mras xumusi. Teopust u 3amaqun / H. B. Koposun, H. B. Kynemos, O. H. 'onuapyxk [u
ap.]; mox penakuueit H. B. Koposuna u H. B. Kynemona. - 7-e u3a., crep. - Cankr-IlerepOypr:
Jlanb, 2023. - 492 c. - ISBN 978-5-507-45895-0. - Tekct: snexTpoHHbIi // JIaHB: 3IEKTPOHHO-
oubnmuoteunas cucrema. - URL: https://e.lanbook.com/book/291182

3. Munaesckas, JI. B. OO6mas xumusa. o HHKEHEPHO-TEXHHYECKUX HAIpaBICHHUH
MOATOTOBKU W CHeIuanbHOCTeN: yueOHoe nmocooue / JI. B. Munaesckas, H. A. Illeronuxuna. -
Cankr-IlerepOypr: Jlanb, 2020. - 168 c. -ISBN 978-5-8114-3837-2. - TekcT: 31eKTpoHHBIH //
Jlanb: anekTpoHHO-OnOmoTeyHas cucrema. - URL: https://e.lanbook.com/book/126907

JlomosiHATEIbHAS
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1. bop3oma, JI. JI. OcHoBbl o00mieit xumuu: ydeOHOoe mocobue / JI. JI. Bop3sosa,

H. 0. Yepnuxosa, B. B. fkymeB. — Cankr-IlerepOypr: Jlanp, 2022. — 480 c. — ISBN
078-5-8114-1608-0. —  Tekcr:  osnekrpoHHBId  //  JlaHb:  BIEKTPOHHO-OMOJIMOTEYHAS
cucTeMa. — URL: https://e.lanbook.com/book/211691.

2. Eropo, B. B. OOmas xwumus: yueOHuMK i1 By3oB / B. B. EropoB. — 2-e
usn., crep. — Cankr-Ilerepoypr: Jlawp, 2021. — 192 c¢. — ISBN 978-5-8114-6936-9. —
Texcr:  osmektponHblii  //  Jlawb:  3nekTpoHHO-OMONMoTeyHas  cuctema. —  URL:

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

8. Pecypchbl uHGOPMALIMOHHO-TEJIEKOMMYHHUKAIMOHHOH ceTH « AHTEpHET», HEOOX0AMMBbIe
JJIS1 OCBOEHMS IV CIIUTITTHHBI

1. EnnHOE OKHO J0CTYyIa K y9eOHO-METOIMIeCKUM paspaboTkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. Vuusepcuretckas oudamorexka ONLINE http://biblioclub.ru

9. MeToauveckne yKazaHus sl 00yYaIOIIUXCS 10 OCBOEHUIO JUCIHUNIMHBI

VYueOHo-MeToauuecKre pa3padoTku uMeroTes B Haydunoit  Oubnmoreke u ANEKTPOHHON
nHpopManMoHHO-00pa3oBarenbHOi cpene PI'BOY BO HOxHo-Ypanbckuii [AY:

VYyebHo-mMeroanueckue pazpabotku umerorcs B Hayunoit  6ubnumoreke ®I'BOY BO OxHo-
VYpansckuii 'AY:

1. Tugponus coneit [DNEKTpOHHBIA pecypc]| : METOM. yKa3. IJsi CaMOCTOSITEIBbHOW padOThI
CTY/IEHTOB [04YHOH M 3a04HOM (opmbl 0OyueHust HampasieHuit 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTrka M 3iekTpoTexHuka, 19.03.02 IlpoaykTel NUTaHHS U3 PACTUTEIBHOTO CHIPBS,
23.03.03 DOkcrmuryarauus TPaHCHOPTHO-TEXHOJOTMYECKMX MAallMH U KOMIUIEKCOB, CHEHUATBbHOCTH
23.05.01 Hazemuble TpancmopTHO-TexHOJornyeckue cpenctal / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Uactutyt arponnkenepun .— YensaOunck: FOxHo-Ypansckuit AY, 2019 .— 18 c.
: Tabn. — C nmpun. — bubmuorp.: c¢. 18 (3 na3e.).— 0,3 MB.— Jloctyn W3 JOKaJIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Kilaccel HEOpraHMYeCKMX COEIMHEHWM [OJIEKTPOHHBIM pecypc] : METOA. yKa3. i
CaMOCTOATENIHON pabOThl CTYJIEHTOB [0OYHON W 3a04HOM (opMbl oOyueHus HampasiaeHui 35.03.06
Arpounxxenepus, 13.03.02 Dnekrposnepreruka U anekrporexHuka, 19.03.02 IlpoaykTsl nutanus u3
pactutenbHOro  Chipbs, 23.03.03 DOkcrutyaramus TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U
KOMIUIEKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPENICTBA] / COCT.
E. K. Barosckas ; IOxuo-Ypansckuit I'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpansckuii ['AY, 2019 .— 29 c. : un., Tabn .— C npun. — bubmumorp.: ¢. 28 .— 0,3 MB .— Jloctyn
U3 JIOKaIbHOM cetu. http://n.sursau.ru:8080/localdocs/himi/10.pdf

3. DnexTposm3 BOJHBIX PACTBOPOB COJNEH [DIEKTPOHHBIA pecypc] : METOA. yKa3. A
CaMOCTOSITENTIbHOW Pa0OThl CTYACHTOB [OYHOW M 3a04HOM (opmbl 00ydeHus HampasieHuil 35.03.06
Arponnxenepus, 13.03.02 Dnexrposnepretuka u smekrporexHuka, 19.03.02 IlpoaykTel nutanus u3
pacturenpHOro cuipbs, 23.03.03 OxcmyaTanus TPaHCIOPTHO-TEXHOJOTMYECKUMX MAIIUH U
KoMIUIeKcoB, cneruanbHocTe 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 .— 20 c. : Tabn. — C npwit. — bubnuorp.: ¢. 20 .— 0,2 MB .— Hoctym u3
JokanbHO# ceru. http://n.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHBIC PEAKIUU [DJIEKTPOHHBIM pecypc| : METoA. yKasz. IS
CaMOCTOSITENIbHONW paboThl [/1s1 OakaliaBpOoB OYHOM M 3a04HOW (OpMBI OOy4YEeHHs HampaBICHUIH
35.03.06 Arpounxenepus, 13.03.02 DnexTposHeprerrika W 3nekTporexHuka, 19.03.02 IIpomgykTbl
IIUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 DkcrnmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIeKCOB, cnernuaibHocTi 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. bartoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpoumxkeHepun .— Yensounck: HOxHo-
VYpansckui T'AY, 2019 — 10 c¢. — 0,2 MB.—octyn U3 JOKaJbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kunetnka [DneKTpOHHBIA pecypc] : METOM. yKa3. JJIsi CaMOCTOSITEIIbHOM
paboThl CTyIeHTOB [0YHOW W 3a04HOM (popmbl 00yueHus HampasieHuil 35.03.06 ArpounxeHepwus,
13.03.02 DnektposHepreTuka u 3aeKkTpoTexHuka, 19.03.02 [IpoaykTbl nmuTaHUs U3 PACTUTENBHOTO
ceipbsi, 23.03.03 Okcrulyatauus  TPaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH H  KOMIUIEKCOB,
cnermansbHocT 23.05.01 HasemHble TpaHCOpTHO-TeXHONOrMYeckue cpencreal] / cocr. E. K.
barosckas ; FOxHo-Ypanbckuii 'AY, Uncturyt arponmkenepun .— YensOunck: FKOxHo-Y panbckuii
Ay, 2019 — 12 c. : tabn. — bubmuorp.: ¢. 12 — 0,2 MB .— JlocTyn W3 JIOKaJbHOU CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

10. CoBpeMeHHbIe HH(OPMAIHOHHbIE TEXHOJIOTHH, HCIO0JIb3YyeMble MPH 0CYIIeCTBIEHUH
00pa30BaTeIbLHOIO MpoIecca Mo JHCHUILINHE, BKJII0Yasi epevyeHb MPOrPaMMHOI0 odecrevdeHust
1 HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

B HayuHoii OnbnnoTeke ¢ TepMUHAIBHBIX CTAHIMN MIPEIOCTaBIAETCS JOCTYI K 0a3aM JaHHbBIX:
- Texakcnept (nHpopManMoHHO-cripaBoyHas cuctema ['OCToB);

- «Cenbpxo3TexHUKa» (aBTOMATU3HPOBAaHHAS CTIPABOYHAsl CUCTEMA).

- MyTestXPRo 11.0

IlepedyeHs JMIEH3NOHHOTO TPOrPAMMHOIO 00ecTeYeHUs!

MyTestXPRo 11.0

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

Moit Oduc CrannapTHbII

11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAUMAs IJIsl OCYIIEeCTBJIEHHsI 00Pa30BaTeILHOI0
npouecca no JMCUMIUInHe

Y4yeOHble ayAuTOpMH /IS TPOBEJCHUS] 3aHATHI, NPeIyCMOTPEHHBIX IPOrpamMMmoi,
OCHallleHHbIe 000PY/A0BAHMEM H TeXHHYECKHMMH CPecCTBaMU 00y4eHHs

1. JlaGoparopusi xumuu; YueOHas ayaAuTOpPUS JUIsl TPOBEACHMS 3aHATHA JIGKIIMOHHOTO |
CEMUHAPCKOr0 THIIOB, TPYINIOBBIX W HWHIWBUAYAIbHBIX KOHCYJIbTAIIMH, TEKYIIEr0 KOHTPOJA H
poMexyTouHoM arrectanuu Ne 3083.

2. YueOHasg aynutopus sl MPOBEACHUS 3aHATHA JEKIMOHHOTO W CEMHHAPCKOTO THUMA, KypCOBOTO
MPOCKTUPOBAHUS, TPYNIOBBIX H WHIWBUAYAJIbHBIX KOHCYJbTAIMA, TEKYIIETO KOHTPOJS |
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MMPOMEKYTOUHOM  aTTECTAIlMW;  OCHAIleHAa  MYJbTUMEIUWHBIM  KOMILIEKCOM  (KOMITBIOTED,
BUJICONIPOCKTOP)M KOMITBIOTEPHOM TexHuKoH. Ilomemenue mis camocTosTebHOM paboThl Ne 423.

3. YueOHas ayauTopus sl MPOBEJACHUS 3aHATUH CEMHHAPCKOTO THIA, KYPCOBOTO MPOSKTHPOBAHMUS,
TPYIIOBBIX U UHAUBUIYAIbHBIX KOHCYJIbTAIIUH, TEKYIEr0 KOHTPOJIA U MPOMEXYTOYHOM aTTecTalluu;
OCHAIIICHa MYJIbTUMEIUHHBIM  KOMIUIEKCOM (KOMIBIOTEpP, BHUICOMPOEKTOP)M  KOMIIBIOTEPHOM
TexHukou. [loMerenne st caMoCTOATENbHON paboThl No 427.

4, YVaeOHas ayauTopus I TIPOBEACHHS 3aHATHH JICKIIMOHHOTO M CEMHHAPCKOTO THIIA, KYPCOBOTO
MPOCKTUPOBAHUS, TPYINNOBBIX M HHJIWBUAYAJIbHBIX KOHCYJbTALIMM, TEKYIIErO0 KOHTPOJS U
MMPOMEKYTOYHOM  aTTECTAIllMW;  OCHAIeHAa  MYJbTUMEIUUHBIM  KOMIIEKCOM  (KOMITBIOTED,
BHjIeonpoekTop). [lomemenue st caMmocTosITeNnbHON padoThr Ne 322.

5. YueOHast ayauTopus sl MPOBEJACHUS 3aHATUH CEMHHAPCKOTO THIA, KYPCOBOTO MPOSKTHPOBAHMUS,
TPYIIOBBIX U UHAUBUIYAIBHBIX KOHCYJIbTAIIMN, TEKYILIETO KOHTPOJISI U IPOMEKYTOUHON aTTeCTallH;
[Tomernenue g caMOCTOATENBHOM paboThl ay. Ne 149,

Ilepeyenb 000py10BaHUSI M TEXHHYECKHX CPEACTB 00y4eHH s

[Tocamounble MecTa MO YUCIY CTYIEHTOB, pabodyee MECTO MPENOJaBaTENs.

JlabopaTopus MoI0OKa.

YyeOHo-HarnsaHblie nocodusi: [lepuoanueckas cuctema

[IpoeknmonHnoe oOopymoBanue (HETOYK, mpoekTop), CTeHapl, IUTaKaThl. BEIMpSMHUTETHh, BECHI
aHalMTU4Yeckue, MyQenbHas Nedb, BEChl TEXHUYECKUE, CYIIMWIbHBIN 1IKad, TepMocTtar, Juctumstop,
MHUKPOKAJIBKYJISITOP TpOrpaMMUpyeMblii cekyHaomep, pH — wmerp-mwmmuBonst™Merp pH — 300,
HOHOMep-yHUBepcaibHbli OB-74, ctenn «bbITOBBIE XMMUYECKHE UCTOYHHKH TOKa», YCTaHOBKA MJIs
orpeiesieHus: 00beMa BOJOPOAA, YCTAHOBKA ISl TIPOBENEHUS paboT MO AIEKTPOXUMHUH, KAIOPUMETD,
oOyuarolue ¥ KOHTPOJUPYIOIIHE KOMIIbIOTEpHBIE MPOrpaMMbl, MUKpockombl, KOMIIEKTHI miakaToB
110 OCHOBHBIM pa3/iesiaM XUMHH.

VYyeOno-Harnsaueie nocobus: Ilepuoanueckas cucrema, Tabnuna pactBopumoctu, MHCTpyKIus 1o
TEXHUKE OE30MaCHOCTH

IIK DUAL-G2010/2KK18,5, TIK P-4/1GB/160Gb/monutop 17 , IIpoextop Acer , Dxpan Matte .
[Tepeuens ocHoBHOTO nabopaTopHoro obopynoBanus: [IK DUAL-G2010/KK18,5, I[TK P-4/mMouuTop
17 , mpoektop BenQ, sxpan ECONOMY.

[lepeueHb OCHOBHOTO J1JaOOPATOPHOI0 00OPYAOBAHUS: CUCTEMHBIN OJIOK, MOHUTOP.
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IIPH/IO/KEHHE

POHJ OHEHOYHBIX CPEJACTB

JUTSI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBECHUS MPOMEKYTOUHON aTTECTALIUH
00y4aromuXxCcs Mo AUCHUTIINHE
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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 3a7aHUs] U (UJIM) UHBIE MaTepHAallbl, HEOOXOJUMbIE ISl OLICHKU
3HAHUM, YMEHHWH, HaBBIKOB U (WIM) ONbITa JEATEIHOCTH, XapaKTePU3YIOIINX
c(hOpMHUPOBAHHOCTh KOMIIETEHIIUI B IIPOIIECCE OCBOCHUS TUCIUILINHBI
Meroanueckue MaTepHalibl, ONMPEACIISIIOIINE TPOLEYpPhl OLICHUBAHUS 3HAHUH, YMEHH,
HABBIKOB U (WJIM) OMbITA IEATEIbHOCTH, XapaKTePU3YIOUINX C(HOPMUPOBAHHOCTh
KOMIIETCHIIU I
4.1.  OueHOYHBIE CPEJICTBA AJIsl MPOBEACHUS TEKYIIIEr0 KOHTPOJIS YCIIEBAEMOCTH B
Mpoliecce MPaKTUIYECKOM MOTOTOBKH
4.1.1. Omnpoc Ha NPAKTUYECKOM 3aHSATUU

4.1.2. TecrupoBanue
4.1.4. KontponbHas paboTa

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

JUCIHUILTHHBI

OIIK-1. CnocobeH pemiaTh THMOBBIE 3a7add MPO(ECCHOHATBHOM JESTEIIbHOCTH Ha OCHOBE 3HAHUMN
OCHOBHBIX 3aKOHOB MAaTE€MaTHYE€CKHMX M €CTECTBEHHBIX HAyK C MpHUMEHEHHEM HH(OPMAaLHOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUI

HanmenoBanue
®opmupyembie 3YH OLIEHOYHBIX
Kon n CpPEACTB
HanMMEHOBaHHE 2
WHJIUKaTopa - g E
£
JTOCTHKCHUS - =
3HaHUSA yMEHUs HaBbIKU S = X
KOMIIETCHIIUU g £ g 3
> 3 =
2 L e H
s B ST
oo F =
N/1-1.0IIK-1 OOyuarormuiics Ooyuyaromuiics Ooyuaromuiics 1. OtBer | 1.
Hcnone3yer JIOJKEH 3HATh: | JIOJDKCH yMETh: | JIOJDKEH BIIANETh: | Hga 3auer
OCHOBHEIE  3aKOHLI | OCHOBHBIE 3aKOHBI | HCIIOJIB30BaTh HaBbIKAMHU IpaKTHY
eCTeCTBeHHOHaquI)I XUMHH, SABJICHUSA U | OCHOBHBIC OIINCaHUuA €CKOM
HPOLIECCHI Ha | XUMHYECKHE OCHOBHBIX
X guenmmumH s | PO ’ 3aHSTHUH,
KOTOPBIX 3aKOHBI U TIOHATHS | XUMHUYECKHX
pewenust . | 2. Tectn-
OCHOBAHBI B 3aKOHOB, JsBJICHHUU pOBaHI/Ie'
CTAaHAApTHBIX  3aMa9 | 1y NMPO(ECCHOHANBHO | H  MPOLECCOB, HA | 3 pro
B COOTBETCTBUM  C | nejictRus il IesTenbHOCTH M | KOTOPBIX p;)m,Has[
HaNpaBJICHHOCTHIO 00BEKTOB IE pelIeHHs | OCHOBaHBI paboTa
npodheCcCUOHaTLHOMI NpoeCCHOHANBHO | MHKEHEPHBIX MPUHLIMIIBI
JIEATENbHOCTHU i nmesrenpHOCTH M | 3amad - (B1.0.11- | meficTBus
KOTOpBIE V.1) 00BEKTOB
UCTIONB3YIOTCS ISt npohecCHoHaTbHO
perieHus H JeSTeIbHOCTH U
HHXEHEPHBIX KOTOpbIE
3agau - (b1.0.11- UCTIOIB3YIOTCS JUIS
3.1) perieHus
MHXECHEPHBIX
3amau - (b1.0.11-
H.1)

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

I/IZ[']. OIIK-1 HCHOJ’IIBYCT OCHOBHBIC 3dKOHBI C€CTCCTBCHHOHAYYHLIX MOUCHUIUIMH [JJId PCIICHUA
CTaHAAPTHLIX 3aJ1a4 B COOTBETCTBHUH C HAITPABJICHHOCTBIO HpO(l)GCCI/IOHaJ'II)HOI\/JI 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, SBJICHUSA M | MpoOeNaMH  3HAET | OCHOBHBIE
KOTOPBIX OCHOBAHBI | IPOIECCHI, Ha | OCHOBHBIE XUMHUYECKHE
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TPUHIUITBL KOTOPBIX OCHOBaHBI | XMMHUYECKHE 3aKOHBI, SIBICHUS U
JecTBUS OOBEKTOB | MPUHLIUIIBI 3aKOHBI, SIBJIEHUS U | IPOLIECCHI, Ha
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 ¢ OO6yuarommiics
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,
OKCIIEPUMEHTANBHO | TEOPETHYECKOTO U MO/JICIIMPOBAHMUS, TEOPETUIECKOTO U
IO UCCIIEIOBAaHUS | SKCIEPUMEHTAJIBHO | TEOPETHYECKOTOo U | HKCHEPUMEHTAIbHO
MIPH PEIICHUN r'O UCCIIEIOBAaHMUS | SKCIIEPUMEHTAIBHO | TO MCCIEIOBAHUS

npodeccnoHambHBIX
3a71a4

MIPH pEelIeHUN
po¢eCcCHOHATBHBIX
3a1aq

T'O MCCIICIOBAHUS
IIpU PELIECHUH
npodhecCHOHATBHBIX
3aj1a4

MIPH pEIICHUN
PO eCCUOHATBHBIX
3a/1a4y

3. TunoBbIe KOHTPOJIbHBIE 3aJaHUS U (MJIU) HHbIE MATEPHAJIBI, HEOOXOHUMBbIE JIJIsl OLEHKHU
3HAHMI, yMEHHUI1, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH, C()OPMHUPOBAHHBIX B Npolecce
OCBOEHMS AU CUUIIMHBI

1. Tunponu3 coneit [DNEKTPOHHBIA pecypc|

MCTOH. YKa3. IJId CaMOCTOSTEIbHOMI pa6OTLI

CTYJEHTOB [0YHOW M 3a04yHOU (opMbl 00yueHus HampasieHuil 35.03.06 Arpounskenepus, 13.03.02
OnexTposHepreTuka M 3ieKTpoTexHuka, 19.03.02 ITpoaykTbl NmUTaHUS W3 PACTUTEIBHOTO ChIPHA,
23.03.03 DOkcrutyaTanusi TPAHCIOPTHO-TEXHOJOTHYECKUX MAIlMH M KOMIUIEKCOB, CHENHAIBHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHomoruyeckue cpeactsa] / coct. E. K. batosckas ; HOxHo-
VYpansckuii 'AY, Uuctutyt arpounkenepun .— Yensounck: KOxuo-Ypansckuii 'AY, 2019 — 18 c.
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: Tabn. — C mpun. — buGmuorp.: c. 18 ( 3 na3p.) .— 0,3 MB .— JlocTyn W3 JOKaJIbHOU CETH.
http://n.sursau.ru:8080/localdocs/himi/9.pdf

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

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

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

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

4. Meroanyeckue MaTepHaJibl, ONpe/e/siiolue npoueaiypbl OLeHUBAHUS 3HAHUIA,
YMEHH, HABBIKOB M (MJIM) ONBITA AEATEJbHOCTH, XaPaKTEePHU3yIOIMX CGOPMHUPOBAHHOCTD
KOMIIeTEeHIUI
B panHOM pasgene METOAMYECKHE MaTepHalbl, ONPEACIAIOIIME IPOLEAYpPhl OLEHUBAHUS
3HAaHWW, YMEHUH, HABBIKOB, XapaKTEpHU3YyIOIUX O0a30BbIi 3Tan (GOpMHUPOBAHUS KOMIETEHLUUN IO
JUCLUIIINHE «XUMHA», IPUBEICHBI IPUMEHUTENBHO K KaXIOMY U3 HCIIOIb3YEMBIX BHUJOB TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui 00y4YarOIUuXCsl.
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4.1. OnleHOYHbIE CPEACTBA ISl MPOBEACHUS TEKYLEro 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 OLICHKOH «OTIMYHO», «XOPOLIO», «yIOBJIECTBOPUTEIHHO» WIIH

«HEYOOBJICTBOPUTCIBHO.

Ne OlLieHOYHbIE CPEJICTBA Kon u HanmenoBanue
TumoBble KOHTPOJIBHBIC 3adaHus W (WJIM) HWHBIE MaTepualbl, UHNKATOpa
HEOOXOUMBIC JUIS OIEHKU 3HAHWW, YMEHHI, HABBIKOB U (WJIH) OIBITa KOMITETEHILINU
eITEeIIbHOCTH, XapaKTEPHU3YIOIINX c(hOpMHUPOBAHHOCTH
KOMTIETCHIIHIA B ITPOLIECCE OCBOCHMSI TUCITUTUTHHBI

1 | Kakoe u3 ynoOpeHuii: HUITpaT aMMOHUS WM KUAKUN aMMHaK - Oyaer NJ1-1.0I1K-1
BbI3bIBaTh O0Jiee CUIIbHYIO KOPPO3HIO Xkeie3a? 3anucarb ypaBHEHHE Ucnonp3yer
pEeaKIuu pacTBOPEHUS HUTPAaTa aMMOHHUS B BOJE B MOJICKYJSIPHOU U OCHOBHEIE 3aKOHBI
WOHHOU (opme. €CTECTBEHHOHAYIHBIX

2 | Kakoe W3 MOKpHITUH MeTajula Ha3bIBAeTCS AHOAHBIM, M KaKoe - JUACIUTUIMH JJIs
KarogaHbIM? Ha30BUTE HECKOJIBKO METAUIOB, KOTOPBIE MOTYT penIeHus

CILY’KMTb JIJIsl aHOJHOT'O M KAaTOAHOIO NOKpbITUSA *keie3a. CocTaBbTe
QJIEKTPOHHBIE YPAaBHEHMsI AHOJHOTO U KaTOJHOTO IPOLIECCOB,
HOPOUCXOJAIIMX IPU KOPPO3MU JKejle3a, HOKPBITOrO MEIbl0, BO
BIIQYKHOM BO3/yX€ U KHUCJION cpefe.

CTaH/IApTHBIX 337134 B
COOTBETCTBHUU C
HAINpaBJICHHOCTHIO
po(hecCHOHATBLHOM

ACATCIIbHOCTH

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 HU3J0KEH TIpPaMOTHO, B  OMNpPEAEICHHOH JIOrMYecKoi
(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 IIPH OCBEIICHUHU
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 JIOMyIIEHb He3HAYUTEIbHBIC HETOUHOCTH.
- HETIOJTHO WJIM HENOCJIeI0BaTeNIbHO PAaCKpPhITO COlepKaHue Marepuaia, HO
Ouetixa 3 MOKa3aHo ooee MOHMMAHHE BONPOCA M MPOJCMOHCTPHPOBAHBI YMEHHS,
J0CTaTOYHbIE JIUIsl JAIbHEHIIIEro YCBOGHUS MaTepuana;
(YIOBIETBOPUTENHHO)
- HMMENHCh 3aTPyAHCHWS WA JONYyHIeHbl OMIMOKA B ONpENeICHUN
MOHATUH, UCIOJIB30BAaHUM TEPMHUHOJIOTHH, ONUCAaHUHM  (U3UUYECKUX
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3aKOHOB, SIBJICHUHU U mponeccCoB, pCUICHUN 3alad, UCHPABJICHHBIC ITOCJIC
HECKOJIBKMX HABOSIIMX BOIIPOCOB;

- HETIOJHOE 3HAHHE TEOPETHYECKOTO MarepHaa; 0OyJaroluics He MOXKET
MIPUMEHUTH TEOPHIO B HOBOM CHUTYAITHH.

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 UCIIPABJICHBI MOCIIE HECKOIbKHX HABOISIIHX
BOIIPOCOB.

4.1.2. TectupoBanue

TCCTI/IpOBaHI/Ie HCIIOJIB3YCTCA OJId OLCHKHM Kade€CTBa OCBOCHUA O6y‘IaIOH_II/IMC$I OCHOBHOM

npodeccHoHaIbHOW  00pa30BATEIBHON  MTPOTPAMMBbI

o OTACJIBbHBIM TEMaM WM pasjaciiaM

IUCHUIUIMHBL. TecT mpencTaBiseT co0OW KOMIUIEKC CTaHAApPTU3MPOBAHHBIX 3aJjaHUN, MO3BOJISIOILUI
YIIPOCTUTH TPOIENypy H3MEpeHHs 3HaHUH W yMeHuil oOydarommxcs. OOydaronMcs BBIIAIOTCS
TECTOBBIE 3a/1aHUs ¢ (POPMYINPOBKON BOIPOCOB U MPEAJIOKEHUEM BBIOpATh OJIUH MPABUIIbHBIN OTBET
13 HECKOJIBKUX BapUaHTOB OTBETOB.

Ne O11eHOYHBIE CPEJICTBA Kon m HaumeHnoBaHue
TunoBbsie KOHTPOJIBHBIC 3a1aHUsI U (UJTH) UHBIC MaTEpPUAJIbL, WHJUKaTOpa
He0OXOIMMBIE IS OIICHKU 3HAHUI, YMEHHH, HABBIKOB U (WJIH) KOMIIETCHITUH
OTIBITA JICATEIIBHOCTH, XapaKTePUIYIOMINX CHOPMUPOBAHHOCTH
KOMIIETEHIIMH B MPOIECCE OCBOCHUS JUCHMUILIMHBI
1. 1. Kak Binuser yBeNWYEHHE KOHIEHTPAllMM Ha CTEleHb HJI-1.0I1K-1
ruaponauza’? Hcnons3zyer ocCHOBHbIE
- YBETTUYMBAET 3aKOHEBI
- YMeHbIIaeT €CTECTBEHHOHAYYHbBIX
- HE BIIMSET. JTUCIIUTIIAH IS peIIeHUs

2. Umerorcss 1M pactBopsl ruzapocyiabuna Hatpus NaHS wu
ximopuga meau (II) CuCly, umeromue BchencTBHE THIPOIH3A
COOTBETCTBEHHO CIJIA0OIIETOYHYI0 M CIA0OKUCIIYIO peaKIUH.
Kakoii pH Oyner umets pacTBop, MOITY4YEHHBIN NPU CIUSHUN
paBHBIX 00BEMOB YKa3aHHBIX PaCTBOPOB?

-pH=7

- pH>7

-pH =14

-pH<T.

3. KoHcTaHTBI AMCCONMAINY TSI CEPHUCTON KUCIIOTHI TI0 TIEPBOMA
U BTOPOHM CTYIEHSM COOTBETCTBEHHO paBHBI: Kj =1,72-1O'2, K,
=6,24-10®. Tlo Kakoif CTYNEHH MPEHMYIIECTBEHHO MPOTEKAET
MpOoLECC qUCCconranuu’?

- 110 IePBOH

- 110 BTOPOH

- 110 TPEThEU

- 110 IEPBOM U TPETHEN.

4. Kakas u3 coseii OyeT noJBeprarbesi TUAPOIu3y?

- NaCl

- K2SO4

CTaH/apPTHBIX 33/1a4 B
COOTBETCTBUH C
HAIPaBIEHHOCTHIO
po¢eCCHOHATBHON
JesITeNbHOCTH
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i BaSO4

- FeC|2

-KNO3

5. Kak Biusier yBenuueHue JaBlIeHUs Ha CTEIIEHb MUApon3a’

— YBEIIMYNBAET

— YMEHBIIAeT

- He BJIMsIeT.

6. Ecriit B pacTBOpe yMEHBIIIaeTCsl KOHIIEHTPALUS HOHOB BOIOPOIA, 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 YMEHBIIACTCS] YHCICHHOE 3HAUCHHE
pH, ToO:

- KOHIICHTpAaUA HOHOB BOAOPOJa YMCHLIIACTCA

- KOHLIEHTPALXs HOHOB THAPOKCOTPYIIIBI pacTeT

- KOHIICHTpAalUA NOHOB B PaCTBOPEC HE U3MCHACTCA

- PACTBOP CTAHOBUTCSA 00/1ee KUCIBIM.

10. /loGaBneHue Kakoro BeLIECTBA K BOZAE NMPHUBEIET K YMEHBLICHUIO
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 1O CBEAEHHUS OOydaroluxcs 0 Hayaia
TeCTUpoBaHus. Pe3ynbTaT TecTHpoBaHUs OOBABISAETCA 00YyYaroLIEMyCsl HEMOCPEACTBEHHO IMOCIIE €ro

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

4.1.4. KonrponbHas padora

KonTponbHast paGota npeaycMoTpeHa Juist 3a04HOM (opmbl oOyueHus. KoHtponbHas paboTa
(KP) sBaseTcst NpoayKTOM, IIOJIydaeMbIM B pe3yJlbTaTe€ CaMOCTOSITEIbHOTO IUIAHUPOBAHUA U
BBINOJIHEHUS y4eOHBIX 33/1a4. KoHTponbHas paboTa Mo3BOJISET OLEHUTh 3HAHUS U YMEHHS CTYJIEHTOB,
a TaKkKe ypoBE€Hb C(POPMHUPOBAHHOCTH HABBIKOB IpHU paboTe ¢ y4eOHOM nHUTEepaTypod U APYrUMHU




UCTOYHHKAMHU. THUTIOBBIE 33[]a4 110 BCEM TeMaM, a Takke MUQPHI U 3aJaHus IS CAMOCTOSITEIILHOTO
pEIICHUs COIepKaTCsl B y4eOHO-METOquIecKuX pa3padorkax kademnpsl (. 3 ®OC).

Ne OlLieHOYHbIE CPEJICTBA Kon n HanMmenoBanue
TunoBble KOHTPOJBbHBIE 3alaHus © (W) WHBIE MaTepHAIbI, WHJUKATOpa
HEOOXOAMMBIE JIJIsl OIICHKH 3HAHWN, YMEHUH, HABBIKOB M (MJIM) OTIBITA KOMITETEHLINU
JIeSTCIIEHOCTH, XapaKTEPU3YIOIINX c(hOpMUPOBAHHOCTH
KOMITETCHIIMI B IIPOIECCE OCBOCHUS JTUCITUTUIMHBI

1 | CocraBbTe cXe€My CBHUHIIOBOrO akkymyssitopa. Hammmmre xummueckue | M1-1 OIK-1.
MIPOIIECChI, TMPOTEKAIOIIME Ha D3JIEKTpoAax IpH 3apsjake W paspsake | Mcmomp3yer
akkymyJsitopa. Paccuunraiite 9J(C. OCHOBHBIE 3aKOHBI

€CTECTBCHHOHAYYHBIX
IUACIIATIINH IS
perieHus
CTaHJApTHHIX 337a4 B
COOTBETCTBUHU c
HaIPaBJIECHHOCTHIO
npodeccuoHaTbHON
JIeITeIbHOCTHU

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

IIkaJua Kpurepun oueHnBanus

Omuenka 5 Copnepxxanne KP momHocTbio cooTBeTcTBYeT 3agaHuto. KP comepxut
JIOTUYHOE, IIOCIEI0BATEIbHOE M3JI0KEHUE MaTepHana C IPAaBUIBHBIM

OTJIMYHO
( ) PCUICHUCM 3a/lay.

Onenka 4 Conepxxanne KP nomHocThro coorBercTByeT 3ananuto. KP comepxut
JIOTMYHOE, IIOCIIE0BATEIbHOE M3JI0KEHUE MaTepHuanaa C IpPaBHIbHBIM
pemieHreM 3agad. MMeroTcs oOfHA-IBE HECYIIECTBEHHBIE OIIMOKU B
UCIIOJIb30BAHUY €JUHUL] U3MEHEHUs, B IOCTPOCHHBIX IpaduKax, cxemax
UT.JO

(xopor10)

Onenka 3 Copepxanne  KP  uyacTUMHO  HE  COOTBETCTBYET  3a/aHUIO.
IIpocMaTpuBaeTCcs  HENOCIENOBATEIBHOCTh  M3JIOKEHUSA  MaTepuaa,
NIPEACTABIICHBI HEJ0CTATOYHO 000CHOBaHHbIE TEOPETUUECKHUE
I0JIOXKEHHU S, UCITIOIb30BaHHbIE NPU pelIeHnH 3aaad. MIMeroTcst omunoky B
WCIIONIB30BAHUM E€IVHUL] HM3MEHEHHUs, B IIOJYyYEHHBIX pPE3yJIbTarax, B
MIOCTPOEHHBIX rpadukax, cxeMax U T.J

(Y1OBJIETBOPUTEIBHO)

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

4.2.1. 3auer

3auer sBnseTcs (HOpMOM  OIEHKM KAdyecTBa OCBOCHHS  OOYdYalOIMMCS  OCHOBHOMU
npodeCCHOHAIBHOW 00pa30BaTEIbHOM MPOrpaMMbl MO pasnenam auciuruinHbel. [lo pesympTatam
3adeTra 0OydJaromeMycsli BBICTABJSIETCS OIIEHKA «3a4YTCHO» WM «HE 3a4YTCHOY»; OICHKA «OTIHYHOY,
«XOpOIIIO», «YIOBIETBOPUTEIHHO», «HEYIOBICTBOPUTEIHHO» B ciydae audQepeHInpoBaHHOTO
3ayera.

3aueT MPOBOAUTCA TO OKOHYAHMM YTCHHUS JIEKUMHA U BBIMOJTHEHUS JabOpaTOPHBIX
(mpakTUYeCKUX) 3aHATHH. 3adyeT NPUHUMAETCs MPenoJiaBaTeNsIMU, MPOBOJUBIIMMU JIabopaTOpHbIE
(mpakTUYecKre) 3aHATUS, WIM YUTAIOIIMMU JICKIUU MO0 JaHHOW AUCHUIUIMHE. B ciayuyae orcyTcTBUS
BENIYIIETO TMpEnojaaBaTessl 3adeT MPUHUMAETCS TMpernojaaBaTesieM, Ha3HAUYEHHBIM PaCHOpsKEHHEM
3aBenyromiero kadeapoit. C paspeinieHus 3aBeayromniero kageapoii Ha 3a4eTe MOKET IMPUCYTCTBOBAThH
npenojaBaTesb Kadeapsl, MPUBICYESHHBIH /1715 TOMOIIU B IPUEME 3a4eTa.
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[MpucyrcTBHMEe Ha 3adere mpemomaBaTeNiell ¢ apyrux kadeap ©0€3 COOTBETCTBYIOUIETO
pacropsHKeHUs PeKTOpa, IPOPEeKTopa 1Mo y4eOHOU, BOCIUTATENbHON paboTe U MOJIOCKHON MOJTUTHKE,
3aMECTHTEINS JUPEKTOpa MHCTUTYTA IO y4eOHOM paboTe He JoITycKaeTcsl.

@opma(bl) TMPOBENCHUS 3adyeTa (VCMHbLL Onpoc no Oulemam, HUCbMeHHAs paboma,
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 BO3BpAIlAeTCs B JUPEKTOPAT IMOCIE OKOHYAHUS
MEpOTIPUSTHS B JICHb IPOBEICHUS 3aUeTa WIH YTPOM CIIEAYIOIIETO JIHS.

Bo Bpems 3auera 00yyaromuecss MOTYT MOJIb30BaThCSI ¢ Pa3pelIeHUs BEIYILEro MpenoaaBaTes
CIPAaBOYHOW ¥ HOPMATHBHOM JIUTEPATYPOH, APYTUMH MOCOOUSIMHU M TEXHUIECKUMHU CPEJICTBAMH.

Bpemst moaroToBkM oTBEeTa B YCTHOH (popMe MpH caue 3aueTa JOHKHO COCTaBIATH HE MEHee
20 MuHYT (110 J)KETaHUI0 00YYaOIIETrOCsl OTBET MOXKET OBITh JJOCPOUYHBIM). Bpems oreTa - He Gomee 10
MUHYT.

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

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

[IpenomaBaTeny HECYT NEPCOHAIBHYI) OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh W TOYHOCTb
BHECCHHS 3alHMCced O pe3ylbTaTax IPOMEXYTOYHOH aTTeCcTallMd B 3a4€THO-IK3aMEHAIIHOHHYIO
BEZIOMOCTb.

Ecnu oOyuarommiicss IBWICS HA 3a4€T M OTKA3aJICS OT MPOXOXKIEHHUS aTTECTAIlMH B CBS3U C
HETOrOTOBJICHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEJIOMOCTh MY BBICTABIISICTCS OI[CHKA «HE
3aYTEHO.

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

Hapymienne AuCOMIUIMHBL, CIMCBIBAHUE, HUCIOJNB30BAaHUE OOYUYAIOMIMMUCS HEpa3pelIeHHBIX
MEYaTHBIX M PYKOIUCHBIX MaTepHajoB, MOOWIBHBIX Tele(h)OHOB, KOMMYHHKATOPOB, IUIAHIICTHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JTUYHON KOMMYHUKAIIMOHHOW U KOMIIBIOTEPHON TEXHUKU
BO BpeMs 3adera 3ampelieHo. B ciydyae HapymieHHMs 3TOro TpeOOBaHUS IpernojaBaresb 00s3aH
YIAIATh 00YYarOIIEerocs U3 ayIMTOPHH U TIPOCTABUTH EMY B BEJIOMOCTH OIICHKY «HE 3a4TECHO».

OOyyarommMcsi, HE COABIIMM 3a4eT B YCTAaHOBIEHHBIC CPOKU MO YBAKUTEIHHOW MPUYHHE,
WH/IMBUyAJIbHBIE CPOKH TIPOBEICHHS 3a4eTa ONPeNeNsIoTcs qupekTopom MHCTHTYTA.

OOyuaromyecs, HMEIOUIME aKaJeMUYeCKyl0 3aJ0JDKeHHOCTb, CHAl0T 3a4eT B CPOKH,
ompernenseMbie  YHHBepcuTeToM. HMHpOpMamus o JIWMKBHIAIMHM 33J0JDKEHHOCTH OTMEYaeTcss B
HK3aMEHAIIMOHHOM JIUCTE.

Jlomyckaercst ¢ paspemieHust qupekropa MHCTUTYTa M AOCpodHas ciaya 3adera ¢ 3aluchio
PE3yNbTAaTOB B 9K3aMEHAIIMOHHBIH JIUCT.

WMHBamuapl M WA C OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/I0OPOBBSI MOTYT CIaBaTh 3a4€Thl B
CPOKHU, YCTAaHOBJICHHBIC WHIUBUAYAIbHBIM YUY€OHBIM TJIaHOM. VIHBaNUIBI U JIHUIIA C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBbBSI, UMEIOIINE HAPYIICHUs OIOPHO-IBUTATEIILHOTO ammapara, JOMYCKalTCs
Ha aTTECTAIlMOHHBIE UCTIBITAHUS B COIPOBOXKAEHUHU aCCUCTEHTOB-COMPOBOXKIAIOIINX.

[Tporiemypa mpoBeACHUS TPOMEKYTOYHOW AaTTeCTallMd s OCOOBIX CIIydaeB H3JIOKEHA B
«ITomoxxeHnu 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTAlluN OOyUYaroIIUXCsl MO
OIIOIl OGakanaBpuara, crneuuanurera u Marucrtparyps» OI'BOY BO IOxHo-Ypanbckuiit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne OneHouHbIE CpPEeCTBA Kon v HanmeHoBaHMe
TunoBble KOHTPOJIbHBIE 3aJaHusi W (WIM) UWHBIE MaTepUabl, MHIMKAaTOpa
HEO0XO/IMMBIE Ul OLEHKH 3HAHHWH, YMEHUH, HAaBBIKOB U (MJIM) OIIBITA KOMIIETCHIIUU

NeATeTLHOCTH, XapaKTEepU3yIOIHX CHOPMHUPOBAHHOCTh KOMITETCHIIUNA
B [IPOIIECCE OCBOCHUSI TUCIUTITNHBI

1. 1. OcHOBHBIE 3aKOHBI XUMUH. NJI-1.0I1K-1
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DKBUBAJICHT 3JIEMEHTOB. 3aKOH SKBHUBAJICHTOB.

OKBUBAJICHTHI POCTHIX U CIOXKHBIX BEIECTB.

CoBpemeHHast Teopusi CTPOEHUS aToMa.

[Topsimok cocTaBieHUs AIEKTPOHHBIX Gopmyi. [Ipumepsr.
Pacrnipenenenuie 31€KTpOHOB 110 SJHEPTETUYECKUM STUEHKaM.
DHeprus MOHMU3ALMU U 3JIEKTPOOTPULIATENIbHOCTD. MI3MeHeHnue ux
B nepuoanudeckon cucreme /. 1. Menneneena.

8. CKOpOCTh XMMUUYECKHUX pPEaKIMil. 3aKOH JIEUCTBYIOLIUX MAaCC.

9. 3aBHCHMOCTb CKOPOCTH PEAKLIUU OT TEMIIEPATYPBHI.

10. Xumnueckoe paBHoBecue. Koncranra pasnosecus. [Ipunnumn Jle—
[Tarensbe.

11. 1-3akoH TEpMOAMHAMUKH. OHTanbIMs. TepMoXuMHUUECKHE
ypaBHeHus. 3akoH ['ecca.

12. 2-3akon TtepmoamHamuku. Oueprus [ub6ca. Hampaprnenue
MPOTEKAaHHUS MTPOLIECCOB.

13. XapakTtepucTuka MOJISIPHOM U HEMOJISPHOW KOBAJICHTHOW CBSI3U.
[TpuBectu npumepsl.

14. JlonopHo-akiienTopHas cBsi3b. [Ipumepsi.

15. Bonopoanas cBsizb. [Ipumepsl.

16. Mlonnas cBs3b. [Ipumepsl.

17. CriocoObl BbIpaKeHHsI KOHIIEHTPAIIMH PACTBOPOB.

18. PactBopbl HednekrpoiautoB. Jduddysus. Ocmoc. 3akoH Bant—
I'odda.

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

20. U3menenue temrepaTypbl KUIEHUS W 3aMep3aHHs] PACTBOPOB.
3akon Payins (2).

21. PactBOpsI 25ekTponuToB. M30ToHNYeCKUii KO HULIUEHT.

22. Teopust 31EKTPOIUTUYECKON TUCCOLUALIMY.

23. CryneHyartasi IUCCOLMALNs KUCIOT, OCHOBAHUHN U COJIEH.

24. Crenenp pguccouuanuu. @OaxkTopbl, BIUAIOLNIME Ha CTENEHb
JUCCOLUALINY.

25. lonnoe npousseaenue Boasl. PH cpeasl. IHaukaTopsl.

26. Bo3MosHBbIe ciay4yau rufponnsa cosne. IIpumepsr.

27. OKHCIHUTENBHO-BOCCTAHOBHUTENBHBIE peakuuu. [Iprumepsl.

28. AM(pOTEpPHOCTD.

29. OKHCAUTETHbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JEMEHTOB M HX
nosiokeHue B cucreme .M. MenneneeBa. OCHOBHBIE OKHUCIUTENN U
BOCCTAHOBUTEIIH.

30. DnexTpoaHbIN MOTEHIMAN. BOIOPOIHBIN 31IEKTPO.

31. HopmasibHble 5J€KTpOJHBIE MMOTEHUMANbl. Psan HampsokeHui
METAJIJIOB.

32. I'anpBaHn4eckuil aneMeHT. [Ipumepsl.

33. DJIC ransBannueckoro aeMenta. @opmyia HepHera.

34. DeKTpoIN3 pacTBOPOB U paciuiaBoB. 3aKoH Dapajes.

35. Ilpomecchl, MpoTEKaroMe IMPU DJIEKTPOJIU3E C PaCTBOPHUMBIM
aHostoM. O6yacT IPUMEHEHUS AJIEKTPOIIU3aA.

36. AKKyMynsaTOpBL. THIIBI aKKYMYJIATOPOB.

37. IIporecchl, MPOTEKAIOMIUE TIPU PA3PSAIKE U 3apAJIKE CBUHIIOBOTO
AKKyMYJIATODA.

38. OO0u1re XuMUYeCKHe CBONCTBA METAJLIOB.

39. BzauMmozelicTBHE METAIIIIOB ¢ KUCIOTaMHU.
40. AzoTHas kucioTta. OcOOEHHOCTH B3aUMOJICHCTBHS C METaJJIaMU.

Nownbkwd

Hcnonb3yer
OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX
JTMCIUTUIAH JIJIS
pelieHus
CTaHIApPTHBIX 33724 B
COOTBETCTBHH C
HaIpaBJICHHOCTHIO
npohecCuOHATBLHOM
NESTEIIbHOCTH
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41. Meroab!l nosnydeHuss MeTauIOB U3 pya. [Ipumepsl coBpeMEHHBIX
CIOCO0OO0B TOJTYYCHUST METAIIOB.

42. KommiekcHble coenuHenus. [Ipumepsl. BHelHsAs U BHyTpeHH:s
coepsl. KommnekcoobpazoBarenb. 3aps] KOMILJIEKCHOTO HOHA.
Koopaunanmonnoe uncio. Jiuranasl.

43. Ilonumepnl. PUBUKO - MEXAaHUYECKHE CBOMCTBA MOJUMEPOB. Tpu
COCTOSIHUSL: CTEKJIO00pa3HOE, BBICOKOAIACTHYHOE, BI3KO—TEKy4ee.

44. Ilonumepsl. [Ipupoaneie U cuHTeTHYECKHE MNoJuMepbl. CocTaB
nosuMepoB. 3BeHo. Llens. Crenenp nonumepusanuu. [Ipumepsr.

45. Tlnactmaccel. CocTaB, IIOJIy4€HUE, CBOICTBA U IPUMEHEHHE.
[Ipumepsbl.

46. ITonmumepsl. CocoObI MOTYYEHUS TTOJTUMEPOB.

47. Bunpl kayuykoB. [Ipumepsl, cBOMCTBa, MPUMEHEHHUE.

48. Ilomudtmnen. IlomuxnopBunun. Ilomydyenue, cBoiicTBa H
MPUMEHEHHE.

49. IomurerpadropatmwieH. [lonydeHue, CBONCTBA U PUMEHEHHE.
50. CuHTeTMyeckue BOJOKHA, KilaccH(uKaius, oOIlIue CBONCTBA,
M0JIy4YEHUE, IPUMEHEHHE.

51. Koppos3usi metamnoB. MexaHH3M KOPPO3UOHHBIX IPOILIECCOB.
IIpumepsl.

52. AtmocdepHas Koppo3usi.

53. Metopbl 3alIUTHI METAJUIOB OT KOPPO3HUHU.

54. Koppo3uoHHBIE MPOLECCHl, MPOTEKAIONINEe MpU HAPYIICHUU
METAJIIMYECKUX TOKPBITHH.

xana u KpUTCpUH OLICHHBAHUA OTBCTA 06yqa10meroc51 MpCaACTaBJICHLI B Ta6n1/1ue

HIxana

Kpurepun ouenuBanus

O1leHKa «3a4TEHO»

3HaHHWE  MPOrpaMMHOIO  MaTepuaja, YCBOGHHME  OCHOBHOM U
JIOTIOJIHUTEIIbHOW  JIMTEpaTypbl, = PEKOMEHJOBAaHHOM  IpOrpaMMmoiu
JUCIUIUIMHBI, TPABUJIBHOE pEIlIEHNEe WH)KEHEPHOM 3ajauu (JIomycKaercs
HaJIMYMe MaJO3HAYUTENbHBIX OIIMOOK MM HEIOCTaTOYHO IOJIHOE
PacKpbITUE COAEPKAaHUE BOMPOCA UM OTPEIIHOCTh HEMPUHIIUITUAIBLHOTO
XapakTepa B OTBETE Ha BOIPOCHI).

Or1eHKa «He 3aU4TEHOY

Hp06eJ'ILI B 3HaHUAX OCHOBHOT'O nporpaMMHOT0 Matepuaia,
MNPUHIMITHAIIBHBIC OIIMOKHU 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 BHECEHUS
M3MCHCHUS

30




