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PaGouast mporpamma IMCUMIUTHEBI «XHMHS» COCTAB/CHA B COOTBETCTBHH C TPEOOBAHHSAMHE
®enepabHOrO rocy1apcTBEHHOTO 06Pa30BATEIBHOIO CTaHAAPTA BhIcIero obpasosarms (PI'OC BO),
yreepikaenHoro Ilpukasom Mmunncrepersa oGpasoBanns u Hayku Poccuiickoit ®demepanmu oT
07.08.2020 r. Ne 916. PaGouas mnporpamma mNpenHAa3sHAYeHA IS [IOATOTOBKH GakanaBpa 10
HanpapieHuio 23.03.03 DkerutyaTanus TPaHCNOPTHO-TEXHOIOTHYECKHX MAIIHH H KOMILIEKCOB,
HAMpPaBJIeHHOCTh - CepBUC TPAHCIIOPTHBIX M TEXHOJIOTHYECKHX MAIIHH H KOMILIEKCOB.

Hacrosiass paGouas mnporpaMma AMCLMIUIMHBI —COCTABJ€HA B  paMKax OCHOBHOI
npodeccuonanbrol o6pasoBatensHol nporpammel (OTTOIT) M Y4YHTHIBAET OCOBEHHOCTH 00y4eHusI
NpH MHKTIO3HBHOM 00pa30BaHMM JIMIl C OTPAaHMYCHHBIMH BO3MOXKHOCTAMH 310poBbs (OB3) u
WHBAJIH/IOB.

Cocrasutens — 10KTOp GHONIOrHYECKHX Hayk, npodeccop Kapenps: batosekas E.K.

Pabouas nporpamma aucHumMHEL 06Cyk/IeHa Ha 3acefaHuH Kabenpsl «MateMaTHueckue u
€CTECTBEHHOHAYYHBIE UCLHUILIAHED)

«15» anpens 2022 r. (mpotokon Ne 10).
3aB. kadeapoit «MaTeMaTHYECKHE H €CTECTBEHHOHAYYHBIE =
JMCLHIIMHED, TOKTOP TEXHHYECKUX HayK, Ipodeccop ~)oo- E.M. Bacapsiruna
PaGouas mporpamma auctmmmsb! 010GpeHa MeToauueckoit HeTHTyTa arpOUMHKEHEPHH
«27» ampenst 2022 r. (mpotokon Ne 5).
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3.2. Pacrnipeniennenne yueOGHOTO BpeMEHH 110 pa3jiesiaM u TeMaM
CtpykTypa 1 coaepKaHue AUCIHUILINHBI, BKIIIOYAIOIIEe MPAKTHUECKYIO MOATOTOBKY

4.1. ConepxaHue AUCIUTUTMHBI

4.2. CoxepkaHHe JCKITUH

4.3. Copepxanue 1a00paTOPHBIX 3aHATHA

4.4.  CopepxaHue NMPAKTUUECKUX 3aHATUN

4.5. Bugsl u cogepxaHue CaMOCTOSITEIbHON paboThl 00yUYaIOIUXCS
VY4eOHOo-MeToAnYEecKOe 00eCcTIeueHUE CaMOCTOSITEbHON paboThl 00yUaroUuXcs 1Mo
TMCITUTUTAHE
@®oH/T OTICHOYHBIX CPEICTB LIS MTPOBEACHUS TIPOMEKYTOYHOHN aTTeCTaluu
00yJarOIINXCsI IO TUCITUTIITNHE
OcHoBHasl 1 JOTIOJIHUTEIbHAS yueOHast TuTeparypa, HeoOXoAumast JIIsl OCBOEHHS
TACTIUTUTHHEI
Pecypchl nHpOpMamoHHO-TeIeKOMMYHUKALIMOHHOM ceTn «HTepHeT», HeoOXouMbIe
IUI OCBOCHUS JUCLUILINHBI
Metoanueckue yka3aHus i 00y4Jaromuxcs N0 OCBOSHHUIO TUCIUITIMHEI
WNHpopMmalMoHHbIE TEXHOJIOTUH, UCIOIb3YEMbIE IPU OCYIIECTBICHUN
00pa30BaTeNILHOIO Ipoliecca M0 AUCIUIIIMHE, BKIIOYas IepeueHb IPOrpaMMHOTO
oOecnieyeHus U MH(POPMALTMOHHBIX CIIPABOYHBIX CUCTEM
MarepuanbHO-TeXHHUECKas 0a3a, He0OXoaAUMas JJIsl OCYLIECTBICHHUs 00pa30BaTEIbHOTO
nporecca o AUCHUILUINHE
[Tpunoxenue. oHJT OLIEHOYHBIX CPEACTB IS TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U
IIPOBEACHUS IPOMEKYTOUHON aTTECTALUU 00YJarOLIUXCs
Jluct perucrpanuv U3MEHEHUI
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1. Ilnannpyemblie pe3yabTaThbl 00y4eHHsl 110 JUCIUILIHHE,
COOTHEeCeHHbIE ¢ IJIAHMPYeMbIMH pe3yJbTaTamu ocBoenus OIIOII

1.1. Hean 1 32124 JTUCHMILTAHBI

bakanaBp no HampasiieHuto noarotoBku 23.03.03 Dkcmryaranusi TpaHCIIOPTHO-TEXHOJOTHYECKUX
MAaIllMH U KOMIUIEKCOB JIOJKEH OBITh TOJATOTOBJICH K PEHICHHUIO 33124 MPO(HEeCCHOHAIBHON I TETbHOCTH
CJIEYIOIIMX TUIIOB. CEPBUCHO-IKCIUTYTALIMOHHOM JESATENILHOCTH.

Heuasb qucuunmIMHbBI — cOPMHUPOBATH Y CTYIEHTOB CUCTEMY (yHIAMEHTAIBHBIX 3HAaHUH 110 XUMUH,
HEOOXOJMMBIX ISl TMOCIEAYIOMEH MOArOTOBKM OakaliaBpa, CIOCOOHOTO K A(P(MEKTHBHOMY pEIICHUIO
MIPaKTUYECKUX 3aJ1a4 CEJIbCKOXO3SIIICTBEHHOIO NMPOU3BOJICTBA, @ TAKXKE€ CHOCOOCTBYIOUIMX JalbHEUIIEMY
Pa3BUTHIO JINYHOCTH.

3agaum AMCUMIIMHBI:

— U3Y4YUTh OCHOBHBIE XMMHYECKUE SIBJICHUS, OBIAJAETh (DyH/IaMEHTAIbHBIMU MOHATUSAMH, 3aKOHAMHU
1 TEOPHUSIMH KIIACCUYECKON U COBPEMEHHON XHMUU;

— c(popMHUPOBATh OCHOBbI HAYYHOI'O MHUPOBO33PEHHUS M COBPEMEHHOI'O XMMHMUYECKOTO MBILIUICHUS;
03HAKOMHTHCSI C HAYYHOU ammapaTtypoil ¥ MeTojaMu XMMHUYECKOTO HCCIeA0BaHus, TPUOOPECTH HABBIKU
MIPOBEJICHUS] XUMUYECKOTO SKCIIEPUMEHTA;

— HAy4YUTHCSl BBLIEISATH XUMHUYECKOE cojepkKaHHe B Npo(ecCHOHAIbHBIX 3adadax Oynyien
NesITeNIbHOCTH;

— OBJIaJIETh METOIaMHU pellleHus PO eCCHOHATbHBIX 3a/1a4.

1.2. Ilnanupyemble pe3yJabTaThl 00y4eHH sl 0 JUCHUIIMHE (MOKa3aTeau C(POPMUPOBAHHOCTH
KOMIIeTeHIHil)

OIIK-1. CmocobeH TPUMEHSTh €CTECTBEHHOHAYYHBbIC M  OOIICHMH)KCHEPHBIE 3HAHUS, METOIbI
MaTEeMaTUYEeCKOTO aHAIM3a U MOJACTHPOBAHUS B IPOPECCUOHATBHOM e TETHHOCTH.

Kon 1 HauMeHOBaHHe @®opmupyemsie 3YH
WHIIAKaTOpa
JOCTNXKCHUA
KOMIICTCHITHH 3HaHUS YMEHUS HaBBIKH
NJI-1.0IIK-1 OO6yuatomuiicss  mospkeH | OOyvaronuiics OO0yuaromuiicss JT0HKeH
Hcnons3yer 3HaTh: OCHOBHBIC 3aKOHBI | JOJDKEH YMETh: | BIAJCTh: HaBBIKAMU
OCHOBHBIC  3aKOHBI | XHMUH,  SIBJICHUS W | UCIIOJB30BaTh OTHCaHWsI  OCHOBHBIX
€CTeCTBEHHOHAYYHBIX | IIPOIECChI, HAa KOTOPBIX | OCHOBHBIE XMMHUYECKHE | XUMHUYECKHX  3aKOHOB,
u WH)XCHEPHBIX | OCHOBAHBI NPUHIUIEI | 3aKOHBI W TIOHSATHS B | SBJICHUW W TPOIIECCOB,
JMCIUTUIAH VIS | TeUCTBUS 00BEKTOB | IPOPECCHOHATBHOM Ha KOTOPBIX OCHOBAHBI
pemieHusl  3amad4 B | MpodeccHoHaIbHOM NESTeIbHOCTH W JUIS | IPUHIUIBI  JIeHCTBHS
COOTBETCTBUU C | IESITEIPHOCTH U KOTOPBIC | PEIICHHSI MHKCHEPHBIX | 00BEKTOB
HaIlpaBJIEHHOCTHIO HCIIOJIb3YIOTCA s | 3amad - (61.0.11-V.1) | npodeccroHambHOM
npo(heCCHOHAILHOW | PEIICHUS] ~ MHXEHEPHBIX JeSITeIIbHOCTH u
NEeSATENbHOCTH 3amgaq - (61.0.11-3.1) KOTOPBIE€ HCIIOIb3YKOTCS
VIS peieHusI
WHKEHEPHBIX
3amad - (61.0.11-H.1)

2. Mecto qucuuminnel B ctpykrype OITOIT

JlucuuiuinHa «XUMHsD» OTHOCHUTCS K 0O0s3aTeNbHOW 4YacTH OCHOBHOW Ipo¢eccHOHaTbHON
o0Opa3oBaTesbHON MpOorpaMMbl OakalaBpHara.



3. O0bEM JUCHUILVIMHBI M BU/bI y4eOHOH padoThl

O6beM maucnuIIHb cocTaBisiet 3 3adetHbie equanibl (3ET), 108 akamemuvecknx yacos, (manee
4acoB).

JlucuuninyHa u3ydaercs:
- 04HO-3a04Hast popma oOydeHus B 1 cemectpe;

3.1. Pacnpenenenne odbeMa JMCUMIIMHBI 110 BUAM Y4eOHOI padoThI

KomnunuecTBo yacoB

Bun yue6Hoit paboThl
Ounast popma 00ydeHus
KonraktHas pabora (Bcero), 54
B TOM YHCJIe MPAKTHYECKAsl MOAT0TOBKA*
Jlexuuu (JI) 18
[Mpaktugeckue 3ausTus (I13) 36

JlabopaTtopusie 3ansatus (JI3) -

CamocrosiTesbHas padora odyuyarwmuxcst (CP) 54
KonTpounb -
Hroro 108

3.2. Pacnipenesienue yueOHOro BpeMeHH IO pa3jejiaM U TeMaM

Ounas ¢popma 00yueHust

B ToMm uncie A
=
Ne /i HaumenoBanue paszaena u Bcero KoHnrakTHas padota 2
o =
TEMBI 4acoB CP =
JI JI3 | 113 Z
1 2 3 4 5 6 7 8
Paznien 1. OcHOBBI CTpOEHUS BEIIECTBA
1.1. | BBenenne. OCHOBHBIE 3aKOHBI 7 1 - 4 2 X
XUMHH.
1.2. | XuMmus u nepuoaudeckas 13 3 - 4 6 X
CHCTEMA DIIEMEHTOB.
CtpoeHune aToOMOB.
Xumuueckas CBS3b.
Pasnen 2. BzanMoaelcTBHUA BEIIECTB
2.1. | Xumuueckas TEpMOJIMHAMHUKA. 14 2 - 4 8 X
OCHOBHBIE 3aKOHEI
TEPMOTUHAMHKH.
XuMmuueckas KUHETHKA.
XHWMHYECKOE PaBHOBECHE.
Paznen 3 PacTBopbl.
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3.1. | X¥MUYECKHE CUCTEMBI: 19 3 - 6 10 X
pacTBOPBI, TUCIICPCHBIC
cucteMbl. OCHOBEBI
XMMHUYECKOTO aHaIu3a
BOJIHBIX PACTBOPOB.

Pa3nen 4. DnexkTpoXxuMHUECKUE IPOLECCHI.

4.1. | DAEKTpOXUMHUYECKHE 27 5 - 10 12 X
CHCTEMBI: KUCJIOTHO-
OCHOBHEBIE M OKHCJIMTEIIBHO-
BOCCTaHOBHUTEIIBHEIC CBOMCTBA
BeIIeCTBA. [ 'anbBaHMYECKHE
3JIEMEHTHI. XMMHUYECKHE
HMCTOYHHUKHU TOKA. DJIEKTPOJIU3
coennHenuil. Kopposus
METAJIJIOB U 3aIlUTa OT
KOPPO3HH.

4.2. | Peaknuonnas crnocoOHOCTh 16 2 - 4 10 X
BeIecTB. XUMHYECKHE
CBOMCTBa METAJJIOB.

Paznien 5. DneMeHThI OpraHuyecKo XUMUU

5.1. | DnemMeHThI OpraHuYecKon 12 2 - 4 6 X
XUMUH, TIOJIAMEPBI,
OJIATOMEPBIL.
KonTposib - X X - X -
Hroro 108 18 - 36 54 -

4. CTpyKTYpa M cofiep:KaHMe TUCHUIIHHBI, BK/JIKYal0llee NPAKTHYECKYI0 MOATOTOBKY

[IpakTryeckas MOAroTOBKa MPH peanu3aliy yaeOHbIX MPeIMETOB, KypCOB, JUCUUILUIMH (MOAyIEH)
OpraHu3yeTcsl MyTeM MPOBEACHUS MPAKTUUYECKUX 3aHSITHUM, MPAKTUKYMOB, Ja00OPAaTOPHBIX paboOT U MHBIX
AQHAJIOTMYHBIX BHJIOB Y4e€OHOM JAEATENbHOCTH, MPEAyCMATPUBAIOIIMX Yy4dacTHe oOy4aroummxcs B
BBITIOJIHEHUH OT/IECTIBHBIX 2JIEMEHTOB paboT, CBSI3aHHBIX ¢ Oyaymieil mpodeccuoHaIbHON AESITETbHOCTBIO.

[IpakTnyeckas MOArOTOBKAa MOXET BKIIIOYaTh B c€0sl OTIENIbHBIC 3aHATHS JICKIIMOHHOIO THIIA,
KOTOpbIE MpelycMaTpUBAIOT Mepefady yueOHoW wuHbopManuu o0ydaromuMcs, HeoOXOauMou s
MOCJIEYIOLIETO BHIMOJIHEHHS paboT, CBSA3aHHBIX ¢ Oyaymiel mpodeccnoHanbHOM NesITeIbHOCTDIO.

4.1. Conepxxanue JTUCUMIIIMHBI
BBenenne
Xumus Kak 4yacTh ecrectBo3HaHus. [IpenMer xumuu. BemiectBo. Bujpl XuMuYeCcKUX peakiuid.
CBsA3b XMUMHUHM C APYTMMH HayKaMHW. 3HAYCHHUE XUMHUU B (OPMHPOBAHWM MBINUICHHUS, B WU3YYCHHH
MIPUPOJIBI ¥ PA3BUTUU TEXHUKU. XUMUS U MTPOOJIEMBI SKOJIOTHH.

OCHOBBI CTPOEHHUA BelleCTBA

DNEeKTPOHHOE CTPOEHHME aTroMa U CHCTeMaTMKa XUMHUYECKHX 3JeMeHTOB. KBaHTOBO-
MexaHuueckas moaenb atoma. Ilpunnun Ilaynu m npaBuno Xynnaa. CTpoeHHE MHOTO3JIEKTPOHHBIX
atromoB. Ilepmommueckas cucrema J[.MI. MenneneeBa W H3MEHEHHE CBOWCTB DJJIEMEHTOB M HX
coequHeHni. OKHCINTEIBbHO-BOCCTAHOBHUTEIIbHBIE CBOMCTBA 3JIEMEHTOB. XUMHYecKas cBI3b. OCHOBHBIE
TUNBI W XapaKTepUCTHKU CBs3u. KoBaneHTHass W HMOHHas CBA3M. MeTOJ BaJCHTHBIX CBS3EH.
I'ubpuauzanus. [lonatue o Mmetoae MONEKYIsIpHBIX opOuTaneii. CTpoeHne U CBOMCTBA MPOCTEHUIITNX

MOJICKYIIL. Tumel  B3aUMOJSUCTBHUS MOJICKYIIL. KommnekcHbie co CIANHCHMUA. OCHOBHBIC BHUBI
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B3auMoOIecTBUS MoJeKyn. Cuiabl MEXKMOJEKYISpHOTO B3auMojeucTBusa. Bomgoponnas cBs3b.
JloHOpHO-akuenTopHoe  B3auMoaeucTBue  Mousiekyn. KomruiekcHeie  coennHeHus.  Komruiekcsl,
KOMIIJIEKCOOOpa30oBaTeNid. JUTaH[bI, 3apsA]l HM KOOPAMHAIMOHHOE YHCJIO KOMIUIEKCOB. THIIBI
KOMIUIEKCHBIX coequHeHud. lloHATHE O TEOopHsIX KOMIUIEKCHBIX COCIMHEHHI. XHMHUS BEUIECTBA B
KOHJEHCUPOBAHHOM COCTOSIHUU. ATPEraTHOE COCTOSIHUE BEIeCTBA. XMUMHUUYECKOE CTPOEHUE TBEPJIOrO
tena. AmopdHoe cocrosiHue BemectBa. Kpucramiel. Kpucrammndyeckue pemerku. XuMudeckasi CBs3b B
TBEPABIX Tejnax. Meramnuueckas CBA3b W METaUIbl. XHUMHUYECKass CBSA3b B IMOJYIPOBOJAHUKAX U
nuanekTpukax. Peansubie kpuctaiuisl. [Ipocroe BemecTBo. M3omepus u auioTponusl.

B3aumopneiicTBus BeulecTs

DNeMeHThl XHUMHYECKOW TEPMOAMHAMHKH. OHepreTudeckue 3PQGEeKThl XUMHUYECKHX PEAKIIHH.
BuyTpeHHsis sHeprus u 3HTaIbNUSA. TepMoxumus. TepMOXUMHUECKHE 3aKOHBI U YPAaBHEHMSI. DHTAIbIUS
o0pa3oBaHUsl XUMHUYECKMX coenuHeHui. CTaHgapTHOE COCTOSIHHME. DHTPONHUS M €€ H3MEHEHHE IpHU
XUMHMUYECKUX Tpoleccax. JHeprus ['mb60ca u sHeprus ['enbMronpia U UX U3MEHEHUs MPH XMMHUYECKUX
nporeccax. YCI0BHsS CaMONPOU3BOJIBHOIO NPOTEKAHMS XMMHMUYECKHX PEAKLIUN. YCIOBHUS XMMHUYECKOTO
paBHOBecus. OOparumbie W HeoOpaTUMbIE peakIuu. XUMHUYECKUW TMMOTEHIHUal. AKTUBHOCTh U
K02 PHUITUEHT aKTUBHOCTH.
Xumuyeckoe M (a3oBoe paBHOBecUs. 3akoH JeiicTBUs Macc. KoHcTaHTa paBHOBecHs U €€ CBf3b C
tepmoauHamudeckumMu GyHkiuamu. [Ipunnun Jle-Illarense. Xumudeckoe paBHOBECHE B TeTEPOTE€HHBIX
cuctemax. ®azoBoe paBHoBecue. [IpaBmiio ¢a3. PacnpeneneHue BemecTB B IreTEPOTreHHBIX CHCTEMAX.
[ToBepxHocTHbIe siBieHus. CopOrusi. AncopOIHOHHOE paBHOBecHE. ['eTeporeHHbIe AUCIIEPCHbIE CUCTEMBI.
Xumuyeckass KuHeTHKa. CKOpPOCTh TOMOTE€HHBIX XUMHUYECKHMX peakuuid. OCHOBHOE XUMHUYECKOE
yYpaBHEHHE. 3aBUCUMOCTb CKOPOCTHM XUMHYECKHX PpEaKIUN OT TEeMIEepaTypbl. OJHEPrus aKTHUBALIMH.
l'omorennsiit karanms. lLlenHble peaknuu. PU3NYECKHE METOJBI YCKOPEHHMS XUMHUYECKHX PpEaKIUU.
Konebarenbubie peakunn. CKOPOCTh T€TEPOreHHbIX XMMHUECKUX peakluid. ['eTeporeHHbIN KaTanus.

PacTBopbl.

Omnpenenenre U KiaccupuKaus pacTBOpoB. PacTBOpbl HERNEKTPOIUTOB U SIEKTPOIUTOB. BosHbie
PacTBOPBI AJIEKTPOIUTOB. ACCOIIMHUPOBAHHBIE U HEACCOLIMUPOBAHHBIE ANIEKTPOJIUTHI. CBOMCTBA pacTBOPOB
ACCOLIMMPOBAHHBIX  DJEKTPOJUTOB.  AKTMBHOCTh.  OCOOEHHOCTM  BOJBI  KaK  PAacTBOPHUTEIS.
DJIEKTPOJIMTUYECKAsT Juccouuanus Bojabl. BomopoaHwlii mokaszarenb cpenbl. MoHHBIE peakinuu B
pactBopax. Jluccomumanuss KOMIUIEKCHBIX COEIMHEHHH. Teopus KUCIOT U OCHOBaHUW. KoHCTaHTHI
KHCIIOTHOCTH U OCHOBHOCTH.

Komnouansie cucremsl. JlucnepcHocTh U aucnepcHble cuctembl. Kiaccuduxaius KOJTOUTHBIX
cucteM. 30JM M rend. Munesuibl U ux crpoenue. llosyueHue KOJIJIOUTHBIX pacTBOPOB. Y CTONYHMBOCTh
KOJUIOMJHBIX CHCTEM, ONTHUYECKHE U 3JIEKTpUYECKHEe CBONCTBA. MeTOabpl MOJY4YeHHUS] U pa3pyLICHHUS
KOJUTOUAHBIX cucteM. Kosutouasl B mpupoJHbIX cucTeMax. PacTBOpbI moinuMepos.

DJIeKTPOXMMHYecKHe Mpouecchl.

OKHCIIUTENBEHO-BOCCTAHOBUTEIbHBIE MIPOLIECCHI. Onpenenenue u KJIaccu(pUKaIms
ANEKTPOXUMHUYECKUX mpoueccoB. 3akonbl Dapanes. TepMmoarHamMuKka 351eKTpOIHBIX HpoueccoB. [lonarue
00 aNeKTpoAHBIX ToTeHuuanax. lanpBaHmueckue snneMeHThl. DJIC u ee usMepenue. CTaHIApTHBIM
BOJIOPOJHBIM 3JEKTPOJ W BOAOPOJHAS IIKala MOoTeHuuanoB. YpaBHeHue Hepucra. IloTeHumansl
METAJUIMYECKNX, Ta30BbIX U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX 3JEKTPOJOB. VOHCENEeKTUBHBIC
ANIEKTPOABI U CEHCOphl. MeMOpaHbl U MeMOpaHHbBIN MoTeHIMal. KuHeTHKa 3IeKTPOJHBIX MPOIECCOB.
DNeKTpOXUMHUYECKass W  KOHIIEHTpalMOHHAas nosspu3auud. OnekTpoiu3. [locnenoBarensHOCTh
AJIEKTPOJIHBIX MPOIECCOB. BBIX0O MO TOKY. DNEKTPOJIN3 C HEPACTBOPUMBIMHU U PACTBOPUMBIMH AHOJAMU.

Koppo3uss u 3ammura metamwioB u criaBoB. OCHOBHBIE BHJIbI KOPPO3UU. XUMHUYECKas KOPPO3USL.
DnexTpoxumuueckas kopposus. Kopposust mop neiicTBueM OMyXJaloUUX TOKOB. MeETOIbl 3alllUThl OT
KOppO3UU: JIETUPOBAHUE, 3JEKTPOXUMHYECKAs 3allUTa, 3aLIUTHbIE MOKpbITUSA. l3MeHeHue CBOMCTB
KOPPO3UOHHOU cpeibl. MTHrMOUTOpBI KOPPO3UH.



3J’IeKTpOXI/IMI/I‘IeCKI/IC CHUCTCMBI. XUMH4YeCcKue HCTOYHUKHN TOKa. QHCKTpOXI/IMI/I‘ICCKI/Ie
JHEPrOyCTAHOBKU. DJIEKTPOXMMHYECKHE MNpPeoOpa3oBaTelid, KOHACHCATOPBL. — DIIEKTPOXUMHYECKas
00paboTKa METAJIIOB. DIECKTPOXUMHUECKUE TTOKPHITHSL.

PeakuuoHnHasi ciocoOHOCTH BeliecTB. XMMHYeCKHe CBOHCTBA MeTAJLIOB.

BemectBo 1 ero uncrora. AHAJTUTUYECKHI CHUTHAJI M €ro BHJbL. XHUMHUYECKas UACHTH(PHKAIINA.
KucnoTHo-oCHOBHOE M OKUCIMTENIBbHO-BOCCTAHOBUTENIBbHOE TUTpoBaHME. ['paBuMerpuueckuil u
KOJIOPUMETPUYECKUI aHaIu3. DIEKTPOXUMUYECKUE METOIbI aHAIN3A.

9J1eMeHTBI opra}mqeclcoii XUMMUH.
OpraHqucm/Ie MOJIMMCPHBIC MAaTCpHaJIbl. MGTOI[BI IMOJIydCHHUA IOJIMMCPOB, MNOJMMEpHU3alUA,
ITOJIMKOHACHCAIIHA. CTpOCHI/Ie 1 CBOMCTBA IMOJIMMECPOB. HpI/IMCHCHI/IC MMOJIMMEPOB.

4.2. Conep:xanue JeKIuii

Ounas ¢popma o0yuenust

Koi-
HaI/IMeHOBaHI/Ie nu conepmaHI/Ie JICKIIUN BO
qacoB

/1

IIpakTndeckas
MOATOTOBKA

+

1 | Beenenue. OCHOBHBIC TOHSATHS W 3aKOHBI XuUMHH [Ipenmer xumuun. 3HaYeHHE 2
XUMUHU B HAYIHO-TEXHUYECKOM TIporpecce OCHOBHBIC MOHSATHS U 3aKOHBI XUMUH.
Xumus U miepuoanueckas cucrtema siaemMeHToB. CtpoeHue atromoB COBpeMEHHBIE
MPEACTABICHUSI O CTPOCHUM AaTOMOB JJIEMEHTa, OCHOBAaHHBIE HA HEKOTOPBIX
MOJIOKEHUAX KBAaHTOBOW MEXaHUKH: JIBOWCTBEHHAs KOPIIYCKYJISIPHO-BOJIHOBAS
MpUPOJA SJIEKTPOHA, MPUHLMII HEONPEIEICHHOCTH, KBAaHTOBbIE uucia. [IpuHumn
[Taymu. IlpaBunma ¥ TMOPSAOK 3alOJIHEHHUS ATOMHBIX OpOHWTaNeH, MpaBUIIO
KneukoBckoro, Xynaa, 3anper [laynn MHOTO3JIEKTPOHHBIX aTOMOB. B3auMocBs3b
PAacIoJIOKEHUS AIEKTPOHOB B ATOMAX C UX XMMUYECKUMHU CBOMCTBaMH.

2 Hepnozu/mecm/lﬁ 3aKOH B CBE€TC CTPOCHHA AaTOMOB, IICPHOJHUYECKAsA CHCTEMA 2 +
3JICMCHTOB. HeKOTOpI)IC XapaKTCPpUCTUKN aTOMOB 3JICMCHTOB: paalyChl aTOMOB U
HOHOB, OHCPIus HOHHU3aluu, OHEpIUsia CpoacTBa K QJICKTPOHY
SJICKTPOOTPULIATCIBHOCTE. Xumudeckas CBSI3b HOpMaHBHOC n B036Y)KI[€HHOC
cocTossHue aToMOB. OCHOBHBIE THUIIBI B XapPaKTCPUCTUKHU XUMHWYECKON CBS3U: METOJ
BaJICHTHBIX CBHSCﬁ, IIOHATHUEC O MCTOAC MOJICKYIAPHBIX Op6PITaJIeI>'I. CBsa3p
KOBAJICHTHAA, OOHOPHO-aKLCHITOpHAsdA, HWOHHAsA, MCTAJUIMYCCKaAsA, BOIAOPOJIHAA.
3aBHCHUMOCTH CBOMICTB BCIICCTB OT THUIIA XHUMHUYECKOM CBS3H.

3 | Xumunueckas TEpPMOIMHAMUKA. OcHoBHbIE HOHSTUS u 3aKOHBI. 2 +
Tepmoaunamuueckass cuctema. BHYTpeHHsST DJHEprusi TEepPMOIMHAMHYECKON
cuctembl. TeruoBoit »ddext peakiuu. Ileppoe Hayano TePMOIMHAMHKH.
Onranbnus. Tepmoxumuyeckue ypaBHeHus. 3akoH I'ecca. Bropoe Hauaino
tepmoauHamuki.  CrangaptHas  sHTponus.  Dakropel  (3HTPONUMHBIA U
SHTAJBIMWUHBIA),  ONpENeNAIoUIMe  BO3MOXXHOCTb ~ MJIM  HEBO3MOXKHOCTb
CaMOIIPOM3BOJILHOIO  NpPOTEKaHWs  mporeccoB.  M3o0apHO-M30TEpMUYECKUI
noTeHuuan. HampaBieHHOCTh XMMHYECKHX IpPOLIECCOB. OJHeprus [enbmrosibnia
(M30XOPHO-M30TEPMUYECKUIN TOTEHIIMAN).

4 XuMH4YecKass KHHETHKA. XHUMHYECKOE paBHOBECUC I'omoreHHsie u reTCPOTrCHHBIC 2 +
XUMHYCCKHUC ITPOLECCCHI. CKOpOCTB U MCXAaHHN3M PCAKIIHH. q)aKTopBI, BIMAOIIMC Ha
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CKOPOCTh XMMHUYECKUX PEaKIMH. 3aKOH JEHCTBYIOLIMX MAcc, KOHCTaHTa CKOPOCTH,
KHMHCTHYCCKUEC YPABHCHUA, IOPAAOK PCAKIUH. SHGPFI/ISI AKTHUBAllUH, IIPaBUJIO Banrt-
TF'odda, ypaBuenue Appenumyca. Karamus. CmelieHne XMMHYECKOTO pPaBHOBECHUS.
[Tpunnun Jle-Illarense.

5 | HQucnepcubie cucrembl. PactBopsl  Kiaccuduikanus IUCHEPCHBIX  CHCTEM.
I'pybonucriepcHble CHUCTEMBI, HMX CBOHCTBA M HCIOJB30BAHUE B CEIHCKOM
xo3siictBe. Komuouanble pacTBOpbl, 0COOEHHOCTU CTPOEHMS, CBOMCTBA. PacTBOpsI,
KaKk TOMOT€HHble cucTeMbl. CrocoObl BbIpaKEHHS KOHLEHTpPALMHd pPAacTBOPOB.
Teopuss pa3z0aBlieHHBIX PAcTBOPOB, HedMEKTponuToB. Ocmoc. OcMoTHUECKOE
naBiieHue. JlaBiaeHue HachblIIEHHOTo mapa. TemmepaTypa KWUIIEHHS M 3aMep3aHus
(xpucTasummsanus) pactBopoB. 3akonbl Bant-I'odda u Payns s HeIneKTpoIuToB
U DJEKTPOJUTOB, HCIOJb30BAHUE MX IS U3rOTOBJICHUS OXJIAXKAAOLUX U
aHTHOOJIEIEHUTENIbHBIX CMa30K M kuakocted. AHTU(GpHU3bl. CHilbHBIE U cladble
anektposnuthl. KoHcTaHTa 1 crenens aucconmanuu. M3oToHndyeckuii Ko3ppuimeHr.
3akoHn pazbaBnenust OctBanbaa. MonHoe mnpou3BeneHue BOAbl. BoaopoaHbii
nokaszarenb. [uaponus. Ero 3HaueHwe Npu UCHOJIb30BAaHUM YAOOpPEHUH U
AKCIUTYaTalMU CEIbCKOXO3SIMCTBEHHON TEXHUKH.

6 DNeKTpOXUMHYECKHe cHCTeMbl. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE
MPOLIECCHI:  OMPENEICHUE, TEPMOJMHAMMKA, HAIMPABIECHHOCTh, BO3MOKHOCTb
MPOTEKaHUST B 3aJaHHOM HampaBlIeHUH. DJEKTPOJHBIM MOTEHLIMANl Ha TpaHMIIe
TFE€TEPOr€HHOM  CUCTEMBI ~ METAJUT-IMEKTPOJIUT. CTaHNApPTHBIM  JIEKTPOIHBIN
MMOTEHIMAJ, Pl HAIPSHDKEHUST METAJUIOB, €r0 3HaueHue. [ albBaHN4eCKue DIIEMEHTBI.
[Mpuntnun  paboTel. XWUMHYECKHE HWCTOYHUKH Toka. «Cyxue» DIeMEHTHI,
AKKYMYJISITOPbI, TOIUIMBHBIE 3JIEMEHTBHI.

7 Kopposus wmerammoB.  3ammura OT  KOppo3uHM. XHUMHUYECKass H
JNEKTPOXUMHYECKAss Kopposus. IIpuumHBI M MeXaHW3M BIIEKTPOXUMUYECKOU
Koppo3uu. Yimep0d, NpuUYHHSAEMBIH Koppo3ued. Koppo3us ¢ KHUCIOpOAHOW U
BOJIOPOJHOM Jenossipu3anued. MeToapl 3aluThl OT KOPpO3uu. JIakoKpacoyHble U
METaJNINYEeCKHe MOKPBITHSA, IPOTEKTOPHAs 3allUTa, AJIeKTpo3amuTta. MHruouTops
KOpPPO3HH.

8 DONeKTpOoau3 paciuylaBOB W BOJHBIX  PacTBOPOB  DJIEKTPOJIHUTOB.
[locnenoBarenbHOCTh pa3psijia YacTUI[ Ha DJIEKTPOJaX NPHU JJIEKTPOJIM3E B
3aBUCHUMOCTH OT BEJIMYMHBI 3JIEKTPOAHOTO moTeHuuana. I[lomspuzaumus npu
anekrposnze. [lepenanpsxeHue.

9 DOnemMeHTbl  opranuueckoil  xumuu. llomumepbl U OJIMrOMepHl.
[lonumepHbie MaTepuanbl. MeTOIbl TOJNy4YEHHS, OTAEIbHBIE MPEICTABUTEIIN:
IJIaCTMACCHI, BOJIOKHA, Kay4yKU. 3aBUCUMOCTb CBOICTB OTJIENbHBIX MaTEpUajOB OT
CTPYKTYphl ~MakKpoMoJieKyl. Vcrosib30BaHME TOJMMEPHBIX MaTepHajlioB B
MalIMHOCTPOCHUHN TMPH SKCIUTyaTalli W PEMOHTe 00opynoBaHuA. | epMeTukH,
KOMITayH/Ibl, KJICHU, DJICKTPOU30JISIIIMOHHBIE MaTepHaJIbl.

Hroro

18

15%

4.3. Conepxanue J1a00paTOPHBIX 3aHATHI
JIaGopaTopHble pabOThl HE MPETYCMOTPEHB! YUEOHBIM IJIAHOM
4.4. Copepxanne NPaKTHYECKUX 3aHATHH

Ounas popma o0ydeHus




Ne . Kon-Bo | ¢ &
HaumenoBanue npakTHYECKUX 3aHATUMA =S
/o HacoB | = £
L= =t
=
1. | Kiaccel HeOpraHM4ecKiX COeIMHEHUI 2 +
2. | OnpeneneHne YKBUBAIICHTA METAJLIA. 2 +
3. | CtpoeHue aToMa M MEPUOIUICCKAsl CHCTEMA DJIEMEHTOB. XUMUYECCKasl CBS3b. 2 +
4, Xumuyeckas TepMoJIMHaMuKa. Pemenune 3anau 2 +
5. | XuMuueckasi KHHETHKA. XUMHUYECKOE PaBHOBECHE 2 +
6 Konnentpamust pactBopoB. IIpuroToBieHue >3JaeKTpoMTa IS KHCIOTHOTO 5 +
| akkymyssiTopa
7 DONeMeHThl KauyeCTBEHHOTO M KOJIMYECTBEHHOTO aHanu3a. OmpeneneHue 5 +
" | &KECTKOCTH BOJIBI.
5 PacTtBOpbI 25IEKTPOIMTOB M HEANIEKTPOIUTOB. Pemienne 3amad. Pacuersr mo 5 +
' | IpUTOTOBJICHUIO 3JEKTPOJIUTOB U aHTU(PU3OB.
9. | 'maponu3 ynoOpeHuid 2 +
10. | OKUCIUTENHHO-BOCCTAHOBUTEIIBHBIC PEAKIINH. 2 +
11. | 'abBaHUYECKHUE DIIEMEHTBHI. 4 +
12. | DnekTposn3 BOJHBIX PACTBOPOB COJICH. 4 +
13. | Koppo3swusi MeTauioB. 3ammTa 0T KOPPO3HUH. 2 +
14 | Pemenue 3aga4 no 3JI€KTPOXUMHYECKUM CUCTEMaM 2 +
15 | Xumuueckue cBOMCTBA METAIJIOB 2 +
16 [Tomumepsr u  omuromepsl. (CocTaBleHHWE pEaKIUN IOJUMEPU3ALUM U 5 +
MOJIMKOHCHCALIUU
HTtoro 36 20%
4.5. Buabl 1 coiep;KaHue CaMOCTOATEIbLHONH padoThl 00yYarOIIMXCS
4.5.1. Buasl caMoCTOSATENHHOM pabOThl 00YyJarOIIHXCS
Buner camocTosiTensHON paboThl 00y4YaronuXxcs KomnnuectBo uacos
[ToaroToBKa K MpakTUYECKUM 3aHSATUSIM 30
[ToaroroBka K 1a60OPaTOPHBIM 3aHATHUSAM U K 3aIIUTE
J1a00paTOPHBIX pabOT
BrinosineHue KOHTPOJILHOM pabOTHI
CaMOCTOATEIbHOE U3YUEHUE OTJCIBHBIX TEM M BOIIPOCOB 24
[ToaroToBKa K MpOMEKYTOYHOU aTTeCTalluU
Hroro 54
4.5.2. CogepxaHue caMOCTOATEIbHON pabOThl 00yUYaIOITXCS
No Kon-Bo
HaumenoBanue TemM U BOpOCOB
n/m 4acoB
1 OCHOBHBIE 3aKOHBI XMMUU: COXPAaHEHUSI MAaTEPUH U SHEPTUH, TOCTOSIHCTBA COCTaBa, 2
KpaTHBIX OTHOIIEHMI, ABOTaapo.
2 BrinosiHeHUe ynpaKHEHUHN 10 COCTABIEHUIO IIEKTPOHHBIX (DOPMYIT DIIEMEHTOB. 2
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[Tepuonnueckuii 3akon .M. MenneneeBa, nepuoauueckas CUCTEMA AJIEMEHTOB. 6

4 Pemrenne pacdeTHBIX 3aJa4 HA OIPENCIICHWE DHTAJBIIUK, SHTPOIHH, SHEPIUH 6
I'n66ca.
5 Perienue 3a71a4 Ha onpe/ieiicHHE CKOPOCTH XUMUYECKUX PEAKIUi B 3aBUCHMOCTH OT 8

KOHICHTpAaIUU U TCMIICPATYPHI. PasnoBecue. Bansaue JaBJICHUS, KOHLICHTpAalIuu U
TCMIICPATYpPhbl HAa CMCIICHUC XHM. PABHOBCCHU .

6 CriocoObl BBIp@KEHUS KOHIIGHTPAIMUA PAcTBOPOB (MaccoBasi JOJs, MOJSPHOCTB). 8
Pemienue 3aga4 Ha pacyeT KOHUEHTPALMI paCTBOPOB.

7 CocraBlieHHE CXEM TaJIbBAHUYECKOTo eMeHTa, pacuer 2.J1.C. 10

8 N3ydyeHne xuMHyecKux cBOMCTB MeTa/ul0B. COCTAaBIEHUE XUMUYECKUX YPAaBHEHUM. 10

9 CocraBieHue peakuuil MOJMMEpPU3aluu W MOJMKOHJAeHcauuu. Mcrosb3oBaHue 2
MOJIMMEPHBIX MaTeprasioB B TeXHUKE. COCTaB JIAKOB.

Hroro 54

5. Y4eOHO-MeTOANYeCKOEe 00ecnieyeHre CaMOCTOSITeIbHOM PadoThl 00y4aroLMXCH M0 AMCIUIIHHE

VYueOHO-MeToanueckue pa3padotku umerores B Hayunoit  6ubnmuorexke @®I'bOY  BO  HOxHo-
VYpansckuii 'AY:

1. Tunpomms conelr [DnexTpoHHBIH pecypc| : meroa. Ykas. Jms camocTosiTenbHOM pPabOThI
CTYICHTOB [04HOW M 3a0uHOM (opmbl oOyueHuss HampaieHuid 35.03.06 Arpoumkenepus, 13.03.02
DneKkTposHepreTruka u eKTpoTrexHuka, 19.03.02 ITpoaykTel nuTaHusa U3 pacTUTENBHOTO ChIpbs, 23.03.03
OKCrutyaTanuss TPaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH W KOMIUIEKCOB, cnenuanbHoctn 23.05.01
Hazemusbie TpancnoprHo-TexHonorudeckue cpeactsal / coct. E. K. batosckas ; IOxHO-Ypansckuii [AY,
HNucturyr arpounxenepun .— Yemssounack: KOxuo-Ypansckuii 'AY, 2019 .— 18 c. : Tabn. — C mpuir.
—  bubmuworp.: c¢. 18 (3 Ha3B).— 0,3 MB.—Joctym W3  JOKaJIbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Kraccel HEOpraHMYeCKUMX COCIUHEHUW [DIEeKTpOoHHBIM pecypc] : wmeron. VYka3. [ns
CaMOCTOSITEIPHOW pPabOThl CTYACHTOB [0YHOM M 3a04yHOM (opMbl oOyueHus Hampasienuin 35.03.06
Arpounkenepusi, 13.03.02 DnekrposHepretuka u 3iekrporexHuka, 19.03.02 Ilpoaykrtsl nmuTaHus wu3
pacTUTeNbHOTO ChIpbs, 23.03.03 DkcrutyaTanusi TPAHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH U KOMIJIEKCOB,
cnernuanbHocTH 23.05.01 Hazemubie TpancnopTHo-TexHOIornueckue cpenctsal / coct. E. K. batoBckas ;
IOxnO-Ypanbckuii ['AY, Uuctutyt arponmkenepun .— Yensaounck: KOxuo-Ypansckuii 'AY, 2019 .—
29 c¢. : un., tabn .— C npuin. — bubmmorp.: ¢. 28 .— 0,3 MB .— Jloctyn u3 JIOKaJIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DneKTponu3 BOJHBIX pPAacTBOPOB coJied [DNEeKTpOHHbIA pecypc] : wmertona. VYka3. g
CaMOCTOSITENIbHOM paboThl CTYIEHTOB [O04YHOW W 3aouHOoi (opmbl oOyuenuss HampaBieHuii 35.03.06
Arpounkenepus, 13.03.02 Dnekrposnepretuka U snekTpoTexHuka, 19.03.02 IlpoaykTsl nuTtaHus u3
pactuTenbHOro cbipbs, 23.03.03 DkcruryaTanus TPaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH U KOMILUIEKCOB,
cnernuanbHocTH 23.05.01 HazemHubie TpancnopTHo-TexHOIornueckue cpencrsal / coct. E. K. baroBckas ;
HOxno-Ypanbckuit ['AY, Uncturyr arpoumkenepun .— YemsiOunck: KOxno-Ypansckuiit ['AY, 2019 .—
20 c. : Tabn. — C npun. — bubmuorp.: ¢. 20 .— 0,2 MB .— Jloctyn W3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKuCIHUTEIBHO-BOCCTAHOBUTENBHBIE PEAKUMMU [DIEKTPOHHBIM pecypc] : meron. Ykas. s
CaMOCTOSTENIbHONW paboThI [/171s1 OakanaBpoB OUHON M 3a04HOM (GopMbI 00yueHus HarpasieHui 35.03.06
Arpounxenepus, 13.03.02 Onexrposnepretuka u avekrporexHuka, 19.03.02 ITpoxgykTel nuraHus wus3
pactutensHOro celpbs, 23.03.03 Dxcruryaranus TPaHCIOPTHO-TEXHOJOTMYECKUX MAlIUH U KOMIUIEKCOB,
cneuuansHocTy 23.05.01 Hazemuble TpancnopTHO-TexHOJornueckue cpeacraal / coct. E. K. baroBckas ;
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http://nb.sursau.ru:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/11.pdf
http://nb.sursau.ru:8080/localdocs/himi/11.pdf

HOxHo-Ypanbckuii 'AY, Uuctutyt arpourxkenepun .— Yensounck: KOxuHo-Ypansckuii [AY, 2019 .—
10 c. — 0,2 MB.— Jloctyn u3 nokanbHO# cetu. http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kuneruka [DnekTpoHHBIH pecypc| : Meroa. Yka3. [ns camocTosiTenbHOU
paboThl CTyneHTOB [04HOM M 3aouHOW (opmbl OOydeHuss HampamieHuil 35.03.06 ArpouHxeHepwHs,
13.03.02 DnexTposHepreTika u ueKTporexHuka, 19.03.02 [IpoaykTel nUTaHUs U3 PACTUTEIBHOIO CHIPbS,
23.03.03 DkcrutyaTalusi TPaHCHOPTHO-TEXHOJOTUIECKUX MAIIUH U KOMIUIEKCOB, criermaibHocTH 23.05.01
Hazemnbie TpancmoptHO-TexHOJorndeckue cpenacra) / coct. E. K. baroBckast ; KOxHOo-Ypansckuii [AY,
Wuctutyr arpounkenepun .— YensOunck: HOxHo-Ypansckuit T'AY, 2019 .— 12 c. : Tabm. —
bubnworp.: c. 12 — 0,2 MB — Hoctyn u3 JIOKAIBHOM CCTH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

6. @D oH OLIEHOYHBIX CpeacCTB AJisl MIPOBEACHUS
HpOMe)KyTO‘IHOﬁ arrecranmumn Oﬁy‘-lalOHll/[XCH mo JMCHUIIJIMHE

JUis ycTaHOBJIEHMSI COOTBETCTBUS YPOBHS MOATOTOBKHM oOydaromuxcs Tpedoanusm ®I'OC BO
pa3zpaboTaH (OHJ OLIEHOYHBIX CPEACTB JUIsl TEKYIIEro KOHTPOJS YCIEBAEMOCTH M IPOBEAEHUs
MIPOMEXYTOYHOM aTrTecTaluy oOydaromuxcs no Jucuuminie. GoH OLIEHOYHBIX CPEACTB MPEACTABIECH B
[Ipunoxenun.

7. OcHOBHAs ¥ 10NOJTHUTEIbHAS y4eOHasl JJUTEePaTypa, Heo0X0AUMas I OCBOCHUS TUCIMIIINHBI

OcHoBHasl 1 OTIOJIHUTENIbHAS yueOHas uTeparypa umeercs B Hayunoit O6ubnuoreke 51
ANEKTPOHHOU MH(POopMannoHHO-00pazoBarensHoM cperae DI'BOY BO I0xHO-Ypansckuii [AY.

OcHoBHAA:

1. Axmeros, H. C. O0mas u Heoprannueckass Xxumus : yaeOnuk st By3oB / H. C. AxmeToB.
— 12-e uzn., crep. — Cankr-IletepOypr: Jlans, 2021. — 744 ¢. — ISBN 978-5-8114-6983-3. —
Tekcr: ANEeKTpOHHBIN //  JlaHb: ANEKTPOHHO-OMOMMoTeyHass  cucrema. —  URL:
https://e.lanbook.com/book/153910

2. Obmas xumust. Teopust u 3amaun : yaeOnoe nocodue s By3os / H. B. Koposun, H. B.
Kynemos, O. H. I'onvapyk [u np.] ; mox penakmueit H. B. Kopouna u mpod. H. B. Kynemosa. —
6-¢ u3n., crep. — Cankr-IletepOypr: Jlans, 2022. — 492 c¢. — ISBN 978-5-8114-9026-4. —
Texcr:  osnextpoHHslid /  JlaHb:  3nekTpoHHO-OMOnmMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/183692.

3. MumnaeBckas, JI. B. OOmas xumusa. g WHXCHEPHO-TEXHMYECKHX HaIpaBiICHUN
MMOJTOTOBKH M CHEIHaNIbHOCTEH: yueOHoe mocooue / JI. B. Munaesckas, H. A. llleronmuxuna. —
Cankr-IlerepOypr: Jlamp, 2020. — 168 c¢. — ISBN 978-5-8114-3837-2. — Tekcr :
ANEKTPOHHBIMN // Jlanb : ANIEKTPOHHO-OMOINOTEYHAS cucrema. — URL.:
https://e.lanbook.com/book/126907

JlomosiHMTEILHAA:

1. bopsosa, JI. [I. OcHoBsl 001mei xumuu: yuedHoe nocodue / JI. /1. bop3osa, H. 1O.
Yepnuxosa, B. B. SIkymeB. — Cankr-IlerepOyp : Jlanp, 2021. — 480 c. — ISBN 978-5-
8114-1608-0. — Texkcr : 31exkTpoHHBbIH // JlaHb: 3IEKTPOHHO-OMOIMOTEYHAss cHcTeMa. —
URL.: https://e.lanbook.com/book/168698.

2. Eropos, B. B. O0mas xumus : yueOHuk i By30B / B. B. EropoB. — 2-e u3n.,
crep. — Cankr-IlerepOypr: Jlanp, 2021. — 192 c. — ISBN 978-5-8114-6936-9. — Tekcr :
ANIEKTPOHHBIN // Jlanb : 3NIEKTPOHHO-OMOINOTEeUHAs cUcTeMa. — URL:
https://e.lanbook.com/book/153684
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8. Pecypcu I/IH(l)OpMaIII/IOHHO-TeﬂeKOMMyHHKaHHOHHOﬁ CEeTH «I/IHTepHeT», H606X0)II/IMLIe
JJIA OCBOCHUSA TUCHUIIJIMHBI

1. Enuaoe 0KHO JocTyma K yaeOHO-MeTOAuuecKuM paspadotkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. YuuBepcurerckas oudanorexka ONLINE http://biblioclub.ru

9. MeToauveckne yKa3aHus Uil 00y4AKOIIUXCS 10 OCBOEHHUIO JUCITUNIMHBI

VY4aebHo-MeToandeckne pa3paboTku umerorcs B Hayunoit  Oubimorexe u IEKTPOHHOU
nHpopMannoHHO-00pa3oBarenbHOl cpene PI'BOY BO HOxuO-Ypanbckuii [AY:

VYueOHo-MeToanueckue pa3padotku umerores B Hayunoit  6ubnmuorexke @®I'BOY  BO  IOxHo-
VYpansckuii 'AY:

1. T'maponu3 coseld [DNEKTPOHHBIM pecypc| : METOM. yKa3. HJsi CaMOCTOSITENIBHOW pPabOThI
CTYICHTOB [O4YHOW M 3a04HOM (opmbl 0OyueHuss HampaBiaeHuil 35.03.06 Arpoumnkenepus, 13.03.02
DneKTposHepreTHKa 1 eKTpoTexHuka, 19.03.02 IlpoaykTel nUTaHUs U3 PACTUTEIBHOTO ChIpbs, 23.03.03
OKkcmyatanusi TPaHCHOPTHO-TEXHOJOTUYECKMX MAIIMH W KOMIUIEKCOB, crnenuanbHocth 23.05.01
Hazemusbie TpancnoprHo-TexHonorudeckue cpeactsal / coct. E. K. batosckas ; KOxno-Ypansckuii [AY,
WuctutyT arpounkenepun .— Yemnsiounck: FOxuo-Ypansckuit I'AY, 2019 .— 18 c. : Tabn. — C npu.
—  bubmuworp.: c¢. 18 (3 Ha3B).— 0,3 MB.—Joctym W3  JOKaJIbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Krnaccel HeOpraHMYecKHX COCAMHEHUN [DIEeKTpOHHBIM pecypc| : MeTOA. yKas. JyIst
CaMOCTOSITEIPHOW PabOThl CTYACHTOB [0YHOM M 3a04yHOW (opMbl oOyueHus HampaBieHuin 35.03.06
Arpounkenepusi, 13.03.02 DnekrposHepretuka u snekrporexHuka, 19.03.02 Ilpoaykrtsl muTaHus U3
pacTuTeNnbHOTO ChIpbs, 23.03.03 DkcmutyaTanusi TPAaHCIIOPTHO-TEXHOJOTHUYECKUX MAIIMH U KOMIIJIEKCOB,
cnernuansHocTH 23.05.01 Hazemusie TpancnopTHo-TexHoJornueckue cpencrnal / coct. E. K. batoBckas ;
IOxnO-Ypansckuii 'AY, Uuctutyt arponmkenepun .— Yensounck: KOxuo-Ypansckuii 'AY, 2019 .—
29 c. : un., tabn .— C npuwin. — bubmmorp.: ¢. 28 .— 0,3 MB .— Jloctyn u3 JIOKaJbHOW CETH.
http://n.sursau.ru:8080/localdocs/himi/10.pdf

3. DJeKTpoJIU3 BOJHBIX PACTBOPOB COJIEM [DNEKTPOHHBIA pecypc| : MeEToA. YyKa3. Juis
CaMOCTOSITEIPHOW PabOThl CTYACHTOB [0YHOM M 3a04yHOM (opMbl oOyueHus HampaBieHuir 35.03.06
Arpounkenepusi, 13.03.02 DnekrposHepretuka u siekrporexHuka, 19.03.02 IlpoaykTtsl muTaHus u3
pacTUTeNbHOTO ChIpbs, 23.03.03 DkcrutyaTanus TPaHCHOPTHO-TEXHOJOTHYECKUX MAIIMH U KOMIJIEKCOB,
cnernuansHocTH 23.05.01 HazemHusie TpancnopTHo-TexHOJornueckue cpencrnal / coct. E. K. batoBckas ;
HOxno-Ypanbckuit ['AY, Uncturyr arpoumkenepun .— YemssOunck: KOxuno-Ypansckuiit 'AY, 2019 .—
20 c. : Tabn. — C npun. — bubmuorp.: ¢. 20 .— 0,2 MB .— Jloctyn W3 JIOKaJbHON CeTH.
http://n.sursau.ru:8080/localdocs/himi/11.pdf

4. OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUU [DJIEKTPOHHBIA pecypc| : METOA. yKa3. A
CaMOCTOSITENIbHOM paboThl [ OakanaBpoB OYHOW U 3a04HOI Gopmbl 0OyueHus: HampasieHuit 35.03.06
Arpounkenepus, 13.03.02 Dnekrposnepretuka U snekrpoTexHuka, 19.03.02 IlpoaykTsl nuTtaHus u3
pactutensHOro celpbs, 23.03.03 DOxcrulyaranus TpaHCIOPTHO-TEXHOJOIMYECKUX MAlIMH U KOMIUIEKCOB,
cneuuansHocTy 23.05.01 Hazemuble TpaHciopTHO-TeXHOJIorn4eckue cpeacraal / coct. E. K. baroBckas ;
OxHo-Ypansckuit 'AY, Unctutyt arpounxkenepun .— Yensgounck: KOxHo-Ypansckuii [AY, 2019 .—
10 ¢. — 0,2 MB.— Jloctynm u3 nokanbHOM ceru. http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kuneruka [DneKTpOHHBIH pecypc] : METOA. yKa3. A CaMOCTOSITEIbHOMN
paboThl CTyIeHTOB [04HOM M 3aouHOW (hopmbl 0OydeHuss HampasieHuil 35.03.06 ArpounxeHepwus,
13.03.02 DnexTposHepreTrka U eKkTporexHuka, 19.03.02 ITpoaykTel nuTaHus U3 paCTUTENBHOTO CHIPbS,
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http://192.168.0.1:8080/localdocs/himi/11.pdf
http://nblocaldocs.sursau.ru:8080/localdocs/himi/11.pdf
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23.03.03 DkcrutyaTalusi TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIUH U KOMIUIEKCOB, crienuaibHocTH 23.05.01
Hazemnbie TpancmopTHO-TexHOJorndeckue cpenacra) / coct. E. K. baroBckast ; KOxuo-Ypansckuii [AY,
Wucturyr arpoumxenepun .— YensOunck: HOxkno-Ypamsckuit I'AY, 2019 — 12 c. : tabn. —
bubnwmorp.: c. 12 — 0,2 MB — Hoctyn u3 JOKAIbHOMN CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

10. UndopmanmoHHbie TEXHOJIOTHH, UCIOJIb3YyeMble MPU OCYIEeCTBIeHHH 00pa30BaTeJIbHOI0
npoirecca no JMCUMILINHE, BKJIIOYAs NepeYyeHb NPOrpaMMHOro obdecnevyeHus 1 HHPpopMannoOHHBIX
CIIPABOYHBIX CHCTEM

Omneparmonnas cucrema Windows XP Home Edition OEM Sofware;
oducHsrit maker Microsoft OfficeStd 2019 RUS OLP NL Acdmc,
MIPOrpaMMHBIN KOMILIEKC i TecTupoBanus 3HaHuil MyTestXPRo 11.0.
Antuupyc Kaspersky Endpoint Security

11. MaTepuajbHO-TeXHUYeCKast 6a3a, HEOOXOUMAs /IJIsI OCYIIECTBJIEHUS 00Pa30BaTEILHOIO
npoiecca no AMCIUIINHE

Y4yeOHble ayquMTOPUM [AJsl TPOBeJeHUS] 3aHATHH, NPeAYCMOTPEHHBIX NPOrPaMMOI,
OCHAIllCHHbIE 000PY/I0BAHMEM U TEXHUYECKHUMH CPEeACTBAMHU 00y4YeHHs

1. JITaGoparopust xumuu; YdeOHass ayTuTOPHS IJIA MPOBEICHUS 3aHATUN JIEKIIMOHHOTO U CEMHUHApPCKOTO
TUTIOB, TPYNIOBBIX W WHIWBHUIYAJIbHBIX KOHCYJIbTAllUH, TEKYIIETO KOHTPOJISI W MPOMEKYTOUHOU
arrectarmu Ne 3085.

IToMemeHus AJ151 CAMOCTOATEILHON PadoThI 00y4aKO M XCS
1. VYyeOHass ayautopus i TPOBEACHHS 3aHATHN JICKIIMOHHOTO M CEMHUHAPCKOTO THIIA, KypCOBOTO
MPOCKTUPOBAHUSI, TPYNIOBBIX W  HWHIAUBUAYAJbHBIX KOHCYJAbTAIIMH, TEKYIIEro KOHTPOJS |
MPOMEXYTOUHOUM arrectanuu; [loMemenne st camMocTosTeNbHOW paboTel Ne 423, ocHaIIeHHOE
KOMITBIOTEPHOM TEXHUKOM C MOAKIIOYEHUEM K ceTH «HTepHeT».
2. YueOHasi aymuTOpus JUIsi TPOBEICHUS 3aHSATUH CEMHUHAPCKOTO THIIA, KYPCOBOTO IPOCKTHPOBAHMSI,
TPYIIOBBIX U WHAWBUIYAJTBHBIX KOHCYJAbTAIIMH, TEKYHIEr0O KOHTPOJS M MPOMEXKYTOYHOM aTTeCcTaluu;
[Tomemenne s camocTosiTenbHOM padoTel No 427, OCHAIIEHHOE KOMIBIOTEPHOM TEXHUKOW C
MOJIKJIFOYEHUEM K ceTh «THTepHET».
3. YueOHast aymuTopus JUisi TPOBEICHUS 3aHSATUH CEMHUHAPCKOTO THIIA, KYPCOBOTO IPOCKTHPOBAHMSI,
TCPYIIOBBIX U WHAUBUIYAJIbHBIX KOHCYJIbTAIIMH, TEKYIIETO KOHTPOJS W MPOMEKYTOUYHOW aTTECTALNU;
[Tomemenne ms camocTosATEeabHON padoThl aya. Ne 149, ocHaieHHOE KOMITBIOTEPHOM TEXHHKOH ¢
MOJIKJIFOYEHUEM K ceTh «THTepHEeT».

Ilepeyenb 000pyAOBaHUSI M TEXHHUYECKHUX CPEIACTB 00y4eHHs

[TocanouHble MecTa IO YUCITY CTYACHTOB, pabodee MECTO MpPeroIaBaTels.

Jlaboparopust MOJIOKA.

YyeOHo-HarsaHbIe TocoOus: [lepuoauyeckas cucrema

[Ipoeknuronnoe oOopynoBanue (HeTOyK, mpoekTtop), CreHapl, IJIaKaThl. BbIIpAMUTENnb, BeEChI
aHauMTU4Yeckue, MyQenpHas Meub, BEChl TEXHUYECKHE, CYIIMIbHBIN mKkad, Tepmocrtar, Juctumiarop,
MUKPOKaJIBKYIATOP IporpaMMupyeMbiii cekynaomep, pH — metp-munuBonast™Merp pH — 300, noHomep-
yHHUBepcanbHbId DB-74, cTeHn «bhITOBbIE XUMUYECKHE UCTOYHUKU TOKA», YCTAHOBKA JUIS OMpeAeNeHUs
o0bemMa BOJOPOJA, YCTAaHOBKA UIsl MPOBEACHUS PabOT MO AIEKTPOXMMUU, KaJOopuUMETp, oOydaroliue u
KOHTPOJIMPYIOIINE KOMIBIOTEPHBIE MpOrpaMMbl, MuKpockombl, KOMIUIEKTHl MJIaKaTOB MO OCHOBHBIM
pazaenaMm XUMHH.

YueOHo-HarmsinHble mocoOusi: [lepuomuueckast cucrema, Tabmuia pacTBopuMocTH, WHCTPYKIUS 10
TEXHHKE 0€30IIaCHOCTH
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http://192.168.0.1:8080/localdocs/himi/13.pdf

IIK DUAL-G2010/2KK 18,5, TIK P-4/1GB/160Gb/monuTop 17 , IIpoextop Acer , Dkpan Matte .

[Tepeuens ocHoBHOTO TabopatopHOoro obopynoBanus: [IK DUAL-G2010/KK18,5, I1IK P-4/monuTop 17 ,
npoexrop BenQ, sxpan ECONOMY.

[lepeyeHb OCHOBHOTO JIAOOPATOPHOTO OOOPYIOBAHUS: CUCTEMHBIN OJIOK, MOHUTOP.
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IIPH/IO’KEHUE

®OH/J OHEHOYHbBIX CPEJICTB

AJI TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH U ITPOBEACHU A HpOMC)KyTO‘-IHOfI arrecralmnuu
00yJaronuxcst Mo TUCHUTITAHE
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COJIEPKAHHUE

KomnereHuu u ux HHAUKATOPBI, (GOpPMUpPYEMBIE B MPOILIECCE OCBOCHUS TUCIUILTUHBI
[lokazaTenu, KpUTEepUM W  MIKaJAa  OICHUBAHUS  HMHJIUKATOPOB  JIOCTHIKCHUS
c(hOPMHUPOBAHHOCTH KOMITETEHITUI
TumoBsle KOHTPOJBHBIE 33JaHUS | (WJIM) WHBIE MaTepUaibl, HEOOXOAUMBIEC JUIS OICHKH
3HaHUH, yMEHWH, HAaBHIKOB W (WIM) ONbBITa JCATEIBHOCTH, XapaKTEPU3YIOIIUX
c(OPMHUPOBAHHOCTH KOMIIETECHIIMI B IIPOIIECCE OCBOCHUS AUCIUTITUHBI
Metoanyeckne MaTepualbl, OIPEACIAIOINE IPOLEAYPhl OLICHUBAHUS 3HAHNUN, YMEHU,
HABBIKOB U (WJIM) OTIBITA IESTEILHOCTH, XapaKTEPU3YIOUINX CPOPMHPOBAHHOCTD
KOMIETEHIHH
4.1.  OueHouHbIe cCpeACTBA [yl IPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH B
MpOLECCE MPAKTUYECKON NOATOTOBKHU
4.1.1. Omnpoc Ha MPaKTUUYECKOM 3aHSITUU
4.1.2. TectupoBaHue
4.2.  Tlpouenypsl v OIICHOYHBIE CPEACTBA ISl MPOBEACHUS MPOMEXKYTOUHOM
aTTecTalnuu
4.2.1. 3auer
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1. KoMnereHnnuu c YKa3aHuEM ITama ux (l)OpMHpOBaHI/Iﬂ B Ipouecce 0oCBOCHUA TUCHUIIJINHBI

OIIK-1. CnocobeH TpPUMEHATH €CTECTBEHHOHAYYHbIE U  OOLICHHXCHEPHBIC 3HAHHSA, METOMIbI
MaTeMaTHUYeCKOr0 aHAIM3a U MOJICTUPOBaHUS B TPO(HECCUOHATLHOM e TSIIHOCTH.
HanmenoBanue
®opmupyemsie 3YH OLICHOYHBIX
Koxa u HaumeHnoBanue CPeACTB
MHIMKaTOpa g B}
JOCTHKEHUS = E =
KOMIIETEHI[UU 3HAHUS YMEHUS HABBIKA s = g S
g & Q3
> 8 Z E
5 E 2 =
~ E =
WJ-1.0IIK-1 OGy4aromuiics OGyyaromuiics OGyyatomuiics 1.0tBer |1
Hcnone3yer  OCHOBHBIC | nomken 3HATh: | JOJDKEH YMETB: | IOJDKEH  BJIAJETh: | Ha 3auer
3aKOHBI OCHOBHBIE 3aKOHBI | MCIIOJIb30BaTh HaBBbIKAMH IpaKkTHY
CCTCCTBCHHOHAYYHbBIX W | XyMUW, ABJICHUS WU | OCHOBHBIC OIUCAHUS CCKOM
HHXXCHCPHBIX MPOLIECCHI, Ha | XUMHUYECKHE OCHOBHBIX 3aHATHH,
JAACHUILIAH A | KOTOpPBIX OCHOBAHBI | 3aKOHBI W IIOHATHS | XUMHYECKUX 2.
pemeHuA 3a1a4 B | IIpHWHIIHAIIBI B 3aKOHOB, SIBJICHHH 1 Z}f;glpo}a
COOTBCTCTBUM C | meficTBus 00BEKTOB | MPO(ECCHOHATBLHON | MPOIECCOB, Ha ’
HalpaBJICHHOCTBIO podecCHOHANTEHO | ASSITETEHOCTH U | KOTOPBIX OCHOBaHbI
IpO)eCCHOHAIBHON A JeSTENbHOCTH W | IS pEUIEeHUs | IPUHIIAIIBI
ACATCIIBHOCTH KOTOpBIE WHXEHEPHBIX JIEHCTBUS OOBEKTOB
ucnonb3yores s | 3amau - (61.0.11 | npodeccnonanbHoiM
perreHuns -V.1) JIesITeTFHOCTH "
WHXEHEPHBIX 33724 KOTOpBIE
-(b1.0.11 -3.1) UCIIONIB3YIOTCS IS
permeHus
WHKEHEPHBIX
sagay - (b1.0.11
-H.1)

2. Tloka3zaTeyid, KPpUTEPHH U IIKAJIA OlleHHBAHUS C(POPMHUPOBAHHOCTH KOMIIETeHIIHIi

IToka3zaren Kputepuu u mkana orleHUBaHUsI pe3yabTaTOB 00YUYEHHUS 110 AUCHUTUIMHE
" HenocraTounsrit JlocTraTounbIit Cpennuii ypoBEHb Bricokuil ypoBeHb
OLIEHHBAHHU YPOBCHB ypOBEHb
s (3YH)
b1.0.11 - | Obyuaromuiica  He | O0yyarommiics OO6yyaromuiics ¢ | O6yyarommiics C
3.1 3HaeT OCHOBHEIE | ¢1a00 3HAeT | HE3HAYUTEIbHBIMU Tpebyemoii
XUMHYECKUE OCHOBHEBIE OIINOKaMu U | CTENEHBIO IOJIHOTHI
3aKOHBI, SBJIEHHS U | XUMHUYECKHE OTIEIbHBIMU A TOYHOCTH 3HAET
MPOLIECCHI, Ha | 3aKOHBI, SIBJICHHUS U | mpoOenaMu 3HA€eT | OCHOBHBIE
KOTOPBIX OCHOBAHBI | MPOIIECCHI, Ha | OCHOBHEBIE XUMHYECKHE
MIPUHIIUIBI AEUCTBUS | KOTOPBIX OCHOBAHBI | XUMUYECKHE 3aKOHBI, SBJIIEHUS U
00BEKTOB MPUHIIMIIBI IEHCTBUS | 3aKOHBI, SBIEHUS H | MPOIIECCHI, Ha
podecCHOHANILHON | 0OBEKTOB MIPOIIECCHI, Ha | KOTOPBIX OCHOBAHBI
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JEeATeIbHOCTH U | TpoeCCHOHANBHON | KOTOPBIX OCHOBAHBI | IPUHLHUIIBI ACHCTBUS
KOTOpBIE JeSITEITbHOCTH U | IPUHIMIBI JEHCTBUS | OOBEKTOB
UCTIONB3YIOTCS  JUIA | KOTOpBIE 00BEKTOB npoeccuoHaIbHON
pereHus UCTIOJB3YIOTCS Ui | MPO(eCCHOHANBPHON | IeITeTbHOCTH U
npo(hecCHOHANBHBIX | pEIIeHUs JeSATEIbHOCTH U | KOTOpBIe
3a1a4 npo(eCCUOHATIBHBIX | KOTOPBIE UCTIOJB3YIOTCS  JUIs
3a1a4 UCTIOJB3YIOTCS  JUISA | peIIeHUs
peuienus podeccuoHaIbHbIX
npoeCCHOHANBHBIX | 3a/1a4
3a1a4
b1.0.11- OO6yuatomuiicst He OO6yuaromuiics OOyuarommuiics OOyuarommuiics
V.1 yMEeT HCIT0JIb30BaTh ciabo ymeer YMEET HMCII0JIb30BaTh | YMEET UCIOJIb30BaTh
OCHOBHBIE UCTIOJIb30BATh OCHOBHBIE OCHOBHBIE
XUMUYECKHUE 3aKOHBI OCHOBHBIE XUMHYECKHE 3aKOHBI | XUMHUECKUE 3aKOHBI
Y TIOHSTHS JUTS XUMUYECKHE 3aKOHBI Y TIOHSITHS JUTSI Y TIOHSITHS JUTSI
pereHus Y TIOHSITHS JUTS pemeHus pemeHws
npodeccnoHalIbHBIX peneHus npo(ecCHOHANBHBIX | MPOQPECCHOHATBHBIX
3ama4 npo(heCCHOHATBHBIX 3am1a4 C 3amad
3a1a4 HE3HAYNTEIIbHBIMU
3aTPyIHEHUSIMHA
b1.0.11- OOGyuatomuiicst He OOGyuarommuiics OO0yuaromuiics ¢ OOyuarommuiics
H.1 BJIaZi€ET HAaBBIKAMU ci1a0o BIIazeeT HEOOJIBIINMHA CBOOOHO BIIAZIEET
MIPUMEHEHHS HaBBIKAMH 3aTpyIHEHUSIMH HaBBIKAMHA
COOTBETCTBYIOIIETO MIPUMEHEHHS BJIaJIe€T HaBBIKAMH IPUMEHEHHSI
¢buznko- COOTBETCTBYIOIIETO IPUMEHEHHS COOTBETCTBYIOIIETO
MaTeMaTH4YeCKOTO buzuKo- COOTBETCTBYIOIIETO ¢bu3uKo-
anmnapara, METOJIOB MaTeMaTH4eCKOT 0 ¢buzuko- MaTeMaTH4eCKOIro
aHaym3a u anmnapara, MeTOJIOB MaTeMaTH4eCKOIro amnmnapara, MeToJI0B
MOJENTUPOBAHUS, aHaJIM3a u anmapara, METOJIOB aHayu3a u
TEOPETUYECKOIO U MOIETTUPOBaHUS, aHayM3a u MOJETUPOBaHUS,
SKCIEPUMEHTAJILHOT | TEOPETUYECKOro U MOJETUPOBaHUS, TEOPETUYECKOTO U
0 HUCCJIEeIOBAaHUS IPU | SKCIEPUMEHTAIBHOT | TEOPETHYECKOro U | SKCIEePUMEHTAIBLHOT
pelieHuu 0 HCCJIeI0OBaHUs IPU | SKCIEPUMEHTANBHOT | O UCCIIEIOBaHUS PU
npodeccrnoHalIbHBIX pelieHnu 0 HcCIeI0BaHus Ipu pelieHun
3a/a4 npodeccuoHalIbHBIX pelieHnn npodeccnoHanbHBIX
3a1ad npodeccuoHalIbHBIX 3a1au
3aj1a4

3. TumnoBble KOHTPOJIbHBbIE 3aJaHUsI U (WJIM) HHBbIE MATEPHUAJIbI, HE00X0AUMBIE /Il OLleHKH
3HAHM A, YMEHH, HABBIKOB H (MJIH) ONBITA AeATEeJbHOCTH, XaPAKTEPHU3YIOIIHX
c¢()OpMHUPOBAHHOCTH KOMIIETEHIHIi B Mpo1lecce 0CBOCHHS TUCIUNIHHbI

1. Tuaponus conelt [DneKTpoHHBIN pecypc]

MCTOH. YKa3. I CaMOCTOSITEJIBHOM pa6OTBI

CTYICHTOB [O4HOW M 3a04HO¥ (opmbl oOyuenuss HampaBieHuit 35.03.06 Arpoummxkenepus, 13.03.02
DeKTpoIHEepreTUKa 1 anekTpoTexHuka, 19.03.02 IIpoayKThl mUTaHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03

9KCHJ’IyaTaI_[I/I$I TPAHCIIOPTHO-TEXHOJIOTHUYCCKUX MAIIMH U KOMIIJICKCOB,

crnermanpaoctd  23.05.01

Hazemuble TpancnopTHo-TexHOsornueckue cpeacraal / coct. E. K. batoBckas ; FOxxno-Ypanbsckuit AY,
Wuctutyr arpounxenepun .— YenssOunck: FOxno-Ypansckuit 'AY, 2019 .— 18 c. : Tabn. — C mpui.

bubGnuorp.:

c. 18 ( 3

Ha3B.) 0,3

http://n.sursau.ru:8080/localdocs/himi/9.pdf
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http://192.168.0.1:8080/localdocs/himi/9.pdf

2. Kuaccel HEOpPraHMYECKUX COCIUHEHUN [DIEKTPOHHBIM pecypc] : METOA. yKa3. s
CaMOCTOSITEIBHON paboOThl CTYNCHTOB [O04YHOW W 3aouHoi (opmbl oOydeHwsi Harmpasienuin 35.03.06
Arpounskenepus, 13.03.02 Dnekrposnepretuka u snekrpoTexHuka, 19.03.02 IlpoaykTsl nutaHus u3
pactuTenbHOro chipbs, 23.03.03 DxcrutyaTanus TPaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH U KOMILUIEKCOB,
cnermansHocTH 23.05.01 HazemHbie TpaHcmopTHO-TexHOJOTHYecKue cpenacta] / coct. E. K. baroBckas ;
HOxHo-Ypanbckuii 'AY, Uuactutyt arpoumxenepun .— Yensounck: KOxuHo-Ypansckuii [AY, 2019 .—
29 c¢. : wn., tabn .— C mpwi. — bubmmorp.: c. 28 .— 0,3 MB .— JlocTyn u3 JOKaJIbHOU CETH.
http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DnexTposm3 BOJHBIX pPACTBOPOB coyield [DIIEKTpOHHBIH pecypc] : METOH. yKa3. s
CaMOCTOSITEIIBHOM pabOThI CTYINCHTOB [O04YHOW W 3aouHoi (opmbl oOydeHwmsi HampasieHuid 35.03.06
Arpounskenepus, 13.03.02 Dnekrposnepretuka u snekTpoTexHuka, 19.03.02 IlpoaykTsl nuTtaHus u3
pactuTenbHOro Chipbs, 23.03.03 DkcruryaTanys TPaHCTIOPTHO-TEXHOJOTHYECKUX MAIIUH U KOMILIEKCOB,
cnernuansHocTH 23.05.01 Hazemusie TpancnopTHo-TexHonoruueckue cpencrral / coct. E. K. batoBckas ;
OxHo-Ypanbckuit ['AY, Uncturyr arpounkenepun .— YensiOunck: FOxno-Ypanbckuit ['AY, 2019 .—
20 c. : Ttabn. — C npun. — bubmuorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3 JOKaabHON CETH.
http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKUCIUTENHHO-BOCCTAHOBUTENBHBIE PEAKIMU [DJIEKTPOHHBIN pecypc| : METOA. yKa3. A
CaMOCTOSITEIFHON pabOTHI /711 OakadaBpOB OYHOW M 3a04HOM (hopmbl 00ydeHus1 HarpaBieHui 35.03.06
Arpounnxenepus, 13.03.02 Dnekrtposnepretuka W 3neKkTpoTexHuka, 19.03.02 IIpoaykTsl nuTtaHus u3
pacTuTeNnbHOTO ChIpbs, 23.03.03 DkcrutyaTanusi TPAHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH U KOMIIJIEKCOB,
cnernuanbHocTH 23.05.01 Hazemusie TpancnoptHo-TexHomornueckue cpenctnal / coct. E. K. batoBckas ;
HOxno-Ypanbckuit ['AY, Uncturyr arpounkenepun .— YemnsiOunck: FOxuno-Ypanbckuit 'AY, 2019 .—
10 c¢. — 0,2 MB.— Jloctyn wu3 JjokampHOW cetu. http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmommnamuka. KuHeTmka [DneKTpoHHBIH pecypc]: METOA. yKa3. ISl CaMOCTOSITEIbHOU
paboThl CTYNEHTOB [04HOW W 3ao4HOW (opmbl 00yueHus Hampasienuin 35.03.06 ArpouHkeHepwus,
13.03.02 DnektposHeprervka u 31ekTporexuuka, 19.03.02 [IpoaykTel TUTaHUS U3 PACTUTEIIBHOTO ChIPHS,
23.03.03 Dkcrnmyaranusi TPAaHCIOPTHO-TEXHOJOTHUECKUX MAIIMH U KOMIUIEKCOB, creruanbHoctu 23.05.01
Hazemusbie TpancnoprHo-TexHonorudeckue cpeactal / coct. E. K. batosckas ; KOxno-Ypansckuii [AY,
HNucturyt arpourkenepun.— Yemssounack: IOxHo-Ypansckuii 'AY, 2019 .— 12 c.: Tabn. — bubnuorp.:
c. 12 .— 0,2 MB.— JlocTyn u3 nokansHO# cetu. http://nb.sursau.ru:8080/localdocs/himi/13.pdf

4. Metoanyeckue MaTepHuaJIbl, ONpeIesiolue Npoueaypbl OlleHUBAHUS 3HAHUI, yMEHUI,
HABBIKOB M (WJIH) ONBITA IEATEIBLHOCTH, XapaKTePU3YyIOIMX ¢OPMHUPOBAHHOCTH KOMIIETEHIUIl

B JaHHOM pa3acii€ METOANYCCKUEC MaTCpuajibl, OIIPCACIAOIINEC MTPOUECAYPhl OUCHHUBAHMA 3HaHHﬁ,
YMeHHﬁ, HAaBBIKOB, XapaKTCPU3YIOMIUX 0a30BBIM STan (bOpMI/IpOBaHI/IH KOMHGTCHHI/Iﬁ 110 JUCHMIIIIMHE
«XI/IMI/IH», MMPUBCACHBI MNPUMCHHUTCIBHO K KaXIAOMY H3 HCIOJB3YCMbBIX BHUIAOB TCEKYLICI'O KOHTPOJIA
YCIIEBacMOCTHU U HpOMe)KYTOqHOﬁ aTTeCTalluu 06y11a}oumxca.

4.1. OneHo4HbIe CpeaCcTBA IS NPOBEJACHHUS TEKYIIero KOHTPOJIsl yCIeBAaeMOCTH

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHITHH
OTBeT Ha MPaKTHUYECKOM 3aHSATHM HUCIOJIb3YeTCs Ui OLIEHKM KauecTBa OCBOEHHS 0O0ydaromuMmcs
OCHOBHOHM TMpodeccHoHaIbHOM 00pa30BaTeNbHOM MporpaMMbl IO OTIEJIBHBIM BOIpPOCaM M TeMaM
JTMCUUIUIMHBL TeMbl U MIaHbl 3aHATUH (CM. METOAPa3pabOTKH II. 3) 3apaHee cOOOMIAI0OTCS 00yJarOIIUMCS .
OtBer OLICHMBAETCA OLICHKOM «OTIINYHOY, «XOpOoLIO», «yIOBIIETBOPUTEILHO WIH
«HEYJIOBIIETBOPUTEIIBHO».

‘ Neo ‘ OI_IeHO‘-IHLIe CpcAcCTBa ‘ KOII N HAUMCHOBAHHC
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http://192.168.0.1:8080/localdocs/himi/13.pdf

TumnoBble KOHTpOJIbHBIC 3aJaHusi W (WJIM) UWHBIE MaTepualbl, WHJIUKaTopa

HEOOXOAMMBIE IS OLIEHKU 3HAaHUH, YMEHUH, HABBIKOB U (WJIH) OTIBITA KOMIIETEHIINH
NESITEILHOCTH, XapaKTEPU3YyIOLIUX c(hOpMUPOBAHHOCTH
KOMIIETEHIIU B IIPOLIECCE OCBOEHUS AUCLUIIIUHbI

1 |1 CocTaBuTh CXEMY ABYX I'aJIbBAHUUYECKUX 3JIEMEHTOB, B OJTHOM Na-1.0I1K-1
U3 KOTOpPBIX CBHMHEIl SBJSETCS KaroJ0M, B JAPYrOM — AaHOJOM. Hcnonbp3yer
Paccuurate cranmaptayro I1C. OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHbIX
JUCLUIUIAH 115
pelieHus

CTaHJAPTHLBIX 3a/1a4 B
COOTBETCTBUU C
HAIPaBJICHHOCTHIO
npodecCuoHaAIbHOU
JICSITCIIbHOCTH

Kputepun ouenku orsera (Tabi.) AOBOAATCA 1O CBEACHHS OOy4aroOUIUMXCS B Hayalle 3aHSATHUIL.
OreHka 0OBSBIISIETCS 00yUaIONIEMYCsl HEMTOCPEACTBEHHO MOCTIE OTBETA.

IIkana Kpurtepun onennBanus
- 00yJaronIuics MOJTHO YCBOWII YUe€OHBIN Marepua;
- TIPOSIBIISIET HABBIKM aHAIHM3a, 00O0OIIEHHS, KPUTHUECKOTO OCMBICICHUS U
BOCHpUATHS WH(POPMAIIMN, HABBIKM OIHMCAHUS OCHOBHBIX (DU3MUYECKHUX
3aKOHOB, SIBJIEHUM U IPOLIECCOB;
0 5 - Marepual  M3JIO)KEH TPaMOTHO, B  ONPEACIICHHOW  JIOTMYECKOU
(O;I;:E;io) MO CJIEe0BATEIbHOCTH, TOUHO HCIIOJIB3YETCSI TEPMUHOJIOTHS;
- 1O0Ka3aHO YMEHHME WJUIIOCTPUPOBATh TEOPETUYECKUE  TOJ0KECHUS
KOHKPETHBIMU MPUMEPAMHU, TPUMEHATh UX B HOBOI CUTYyallUu;
- MPOJIEMOHCTPUPOBAHO YMEHHUE PellaTh 3a/1a4u;
- MOryT OBITh JONYyHIEHbl OJHAa—ABE HETOYHOCTH TPH OCBELIECHUH
BTOPOCTETNEHHBIX BOIIPOCOB.
OTBET Y/IOBJIETBOPSICT B OCHOBHOM TpPEeOOBaHHUSAM Ha OLEHKY «5», HO MpH
Onenka 4 3TOM UMEET MECTO OJMH U3 HEJAOCTaTKOB:
(xoporo) - B YCBOEHHWH Y4YeOHOro MaTepuajia JOIMYIICHBI HEOOJBIINE MPOOeIbl, HE
HCKa3UBILIME COJICPIKAHUE OTBETA;
- B pELICHHH 3aJ1ad JOMYIICHbl He3HAYUTEIbHbIE HETOUHOCTH.
- HEIMOJIHO WJIM HEeTOCJeN0BaTeIbHO PACKPBITO COJEpXKaHHE MaTepuasa, HO
oKa3aHo oOlee MOHMMAaHHE BOMPOCAa U MPOAEMOHCTPUPOBAHBI YMEHHUS,
JOCTaTOYHBIE IS JaIbHEHIIIEr0 YCBOCHHSI MaTeprana;
Ouerika 3 - UMEJHChH 3aTPyIHEHUS WM AOMYIIEHbl OIIMOKU B OMpPENCICHUU MOHATHH,
UCIOJIb30BaHUHU TEPMUHOJIOTUH, OMUCAHUH (PU3MUECKUX 3aKOHOB, SIBJICHUN U
(YOOBIIETBOPUTEIHHO)
IPOLIECCOB, PELICHUN 3a]a4, UCIPABICHHbIE MOCJE HECKOJbKUX HABOMAAIIUX
BOTIPOCOB;
- HEMNOJHO€ 3HaHHE TEOPETUYECKOro Marepuana; oOydaromuiics HE MOXKET
IPUMEHUTh TEOPHIO B HOBOM CUTYaIHH.
- HE PACKPBITO OCHOBHOE CO/IepKaHNe yueOHOTO MaTepuana;
- 00Hapy)XeHO He3HaHHE WJIM HEeMOHUMaHHe OoJblueil wim Hanbosee BaKHON
Ouerika 2 4acTH y4eOHOIro Marepuana;

(HEey1OBJIETBOPUTEIHHO)

- JIONyIICHBI OINMOKK B OMNPEACICHUM TOHSATHH, MPH WCIOJIE30BAaHUU
TEPMUHOJIOTHH, B OMUCAHUU (DU3NYECKHX 3aKOHOB, SIBJICHHW W TPOIIECCOB,
pelICHUH 3a/iad, KOTOpPbIE HE HMCIPABJICHBI MOCJE HECKOJIBKHX HABOJSIIMX
BOTIPOCOB.
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4.1.2. TectupoBaHue

BapHUaHTOB OTBCTOB.

TectupoBaHue HCMIONB3yeTCS JUIsI OIGHKM KadecTBa OCBOCHHSA OOYYaIOIIMMCS OCHOBHOM
npodeccuoHaTbHOW 00pa30BaTEIBHON MPOrpaMMBI 10 OTAEIBHBIM T€MaM WM pasjesiaM TUCIHIUIHHBI.
Tect mnpencraBisier co0Oi KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 33/aHUM, TO3BOJIIONIUN yIPOCTHTD
MpoIelypy U3MEPEHHUs 3HAaHUK U yMeHH oOydaronuxcsi. OO0ydJaromuMcest BBIAAIOTCS. TECTOBBIC 3aJJaHUS C
(OpMYIUPOBKOW BOIMPOCOB M TPEVIOKCHHEM BBIOpaTh OJIWUH TMPABUIBHBIA OTBET W3 HECKOJIBKUX

Ne OueHouHble CpesicTBa Kon n naumenoBanue
TumnoBbie KOHTPOJIBHBIC 3a1aHMS U (UM ) HHBIE MaTEPUAIIBI, WHJUKATOpa
HEOOXOMMBIE JIJISl OIICHKY 3HAHUH, YMEHUN, HABBIKOB U (MJIH) KOMTIIETCHIIHT
OTIBITA JIEATEIHLHOCTH, XapaKTEPUIYIOIINX CPOPMHUPOBAHHOCTH
KOMIMETEHIIMH B TPOIIECCE OCBOEHUS JUCITUTIIIMHBI
1. 1. Kak BimseT yBenWYEHHWE KOHIICHTPAIIMM Ha CTENEHb Na-1.0IK-1
ruposmza’? Hcnonb3yeT OCHOBHbBIE
- YBETTUYMBAET 3aKOHBI
- yMeHbIIAeT €CTECTBEHHOHAYYHBIX
- HE BJIHSIET. JTUCITUTIINH TS pEIICHUS

2. Umerorcs 1M pactBopbl runpocyiabbuaa Hatpus NaHS u
xnopuaa meau (I1) CuCl, mmeromue BeieacTBHE THAPOJIU3A
COOTBETCTBEHHO CJA0OMIENIOUHYI0 U CIa0O0KUCIYI0 pEeaKiuu.
Kakoii pH Oyner umeTs pacTBOp, NOJIYYEHHBIN IPU CIUSIHUU
paBHBIX 00BEMOB YKa3aHHBIX PACTBOPOB?

-pH=7

- pH>7

-pH =14

-pH<T7.

3. KoHCcTaHThI AuccOnManyy Jyisl CEPHUCTOM KUCIIOTHI TI0 TIEPBOM
¥ BTOPOil CTYNEHSM COOTBETCTBeHHO paBHBI: Ki =1,72:102, K,
=6,24-108. Tlo kakoif CTyHEHH HPEMMYIIECTBEHHO IIPOTEKAET
rpoliecc aucconuanun’?

- 110 MepBOoi

- TI0 BTOPOM

- TI0 TPEThEH

- TI0 IEPBOM U TPETHEH.

4. Kakast u3 coJyieit Oy1eT moABEpraTbCsi THAPOIU3Y?

- NaCl

- K2SO4

-BaSOq

- FeCl

-KNO3

5. Kak Biusier yBenuueHue JaBieHUS Ha CTENEHb TUApOn3a?

— YBCIIMINUBACT

— YMCHbBIIIACT

- HE BJIMHCT.

6. Eciu B PaCTBOPC YMCHBIIACTCA KOHLICHTpA WA HOHOB BOAOPOAA, TO:
- yncyeHHoe 3HaueHue pH pacTBopa pacrer

- paCTBOP CTAHOBUTCA MCHCC LICIIOYHBIM.

- YUCJICHHOC 3HA4YCHHUC pH pacTBOpAa YMCHBIIACTCA.

- paCTBOpP CTAHOBUTCA 0oJiee KHUCIIBIM.

7. Omnpenenuts pH 0,0005M pactBopa cepHOW KucCIOTHL. BriOpatsb

CTaHJAPTHEBIX 3ajJia4 B
COOTBETCTBUHU C
HAIPaBJICHHOCTHIO
npodecCuoOHATBHOM
JIESITEIIbHOCTH
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BapHuaHT MPaBUJIbHOTI'O OTBCTA.

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

8. B kauecTBe a30THOr0 yJOOpPEHHS UCIONB3YETCS CyTbhaT aMMOHHS.
Kakas cpena Oyaer mpu pacTBOPEHUU 3TOM COJIU B Boje?

- KHCJIast

- IeOYHAas

- HEUTpasbHasl.

9. Ecin u3BecTHO, YTO B PacTBOPE yMEHbBINACTCS YHCICHHOE 3HAUCHUE
pH, To:

- KOHIIEHTpaLKsl HOHOB BOJOPOJA YMEHBIIAETCS

- KOHOCHTpalud HOHOB I'MJIPOKCOIPYIIIBLI PACTET

- KOHIICHTpAIIMsI HOHOB B PACTBOPE HE U3MEHSIETCSI

- PacTBOpP CTAHOBHTCS 00Jiee KHCIBIM.

10. JloGaByieHre KaKkoro BEIIECTBAa K BOJAE MPHUBEIET K YMEHBIICHHIO
pH cpenpi?

- XJIOpUIa HATPUS

- kKapboHaTa Kaaus

- cyabdara aMmMoHuA

- HUTpaTa HaTpus.

Ilo pesynbraTam Tecta oOOydaromeMycs BBICTaBISETCS OLEHKA «OTIMYHO», «XOPOLIO»,
«yJIOBJIETBOPUTEILHOY» UIIH «HEYIOBJIETBOPUTEIBHO.

Kputepun ouenuBanus orBera (Talia.) OOBOISATCS 1O CBENCHHS OOydaloIIMXCs 1O Hayaia
TeCTUpoBaHUA. Pe3ynpTar TecTUpoBaHHUS OOBABIAETCS OOy4arolleMycs HENOCPEACTBEHHO IIOCHIE €ro
CJIaYH.

Hlkana Kpurepun oueHuBanust
(% nmpaBUJIBLHBIX OTBETOB)
Ornenka 5 (OTJIMYHO) 80-100
Orenka 4 (Xopor1o) 70-79
Onenka 3 (yI10BJIETBOPUTEIHHO) 50-69
Orenka 2 (HEeyIOBJIETBOPUTEIHHO) menee 50

4.2. IIpouenypsbl M OLIEHOYHBbIE CPEICTBA /ISl IPOBEIEHUS MPOMEKYTOYHOM aTTeCTAMHU

4.2.1. 3auer

3ager sBigercs  (OpMOM  OLGHKM  KauyecTBa  OCBOEHHMsS  OOYy4aroUIMMCs  OCHOBHOM
npogeccuoHanbHOW 00pa30BaTeNbHOM IporpaMMel N0 pazjenam AucuumuiuHbl. [lo pesdynbratam 3auera
oOyyJaronemMycsi BbICTABISETCSA OLICHKA «3aUTCHO» WM «HE 3aUTEHO»; OLEHKA «OTIMYHO», «XOPOLIO»,
«yIIOBJIETBOPUTEIILHOY, «HEYIOBJIETBOPUTEIHHO» B cilydae TUu(depeHIIPOBAaHHOTO 3aueTa.

3a4yeT NpOBOJMUTCS 110 OKOHYAHUHU YTEHHUS JICKIUH U BBINOJIHEHUS J1a00PaTOPHBIX (MPAKTHUECKUX)
3aHATUH. 3ayeT NpUHUMAETCs NpenojaBaTeIsIMU, NPOBOAMBIIMMM JaOOpaTopHble (MPaKTHUECKHE)
3aHATUS, WIA YUTAIOMUMHU JIEKIMM 1O JaHHOM JUCHMIUIMHE. B ciyyae OTCyTCcTBUS BeayIero
IpernojiaBaTelis 3adeT MPUHUMAETCS IMpernojiaBareieM, Ha3HAuYeHHBIM paclopssKEHHEM 3aBEYHOIIETO
kaenpoii. C paspemieHus 3aBenyroniero kadeapoil Ha 3aueTe MOXKET NMPHUCYTCTBOBATh IPEINOIaBaTeb
Ka(eapsl, NPUBJICUEHHBIH JUIsl TOMOIIU B IIpUEME 3a4eTa.

[IpucyrcTBMe Ha 3adere mpenojaBaTeneil ¢ apyrux Kadeap 06e3 COOTBETCTBYIOIIETO
pacropsbKeHHs. peKTopa, MPOpeKTopa Mo y4eOHOW M BOCHMTATENIbHOW paboTe, 3aMeCTHTENs JUPEKTOpa
MHCTUTYTA 10 y4eOHO padoTe He JOMYyCKaeTCs.
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@®opma(pl) TMpOBENCHUS 3a4eTa (VCMHBIU ONpoc NO  Oulemam, NUCbMeHHAs paboma,
mecmupoganue u Op.) ONpenensoTcs KaeIpoid W JOBOIATCS 10 CBEACHHA OOYYaIOUIUMXCS B Hayaie
cemecTpa.

Jns mpoBeleHMs 3aueTa BeNyUIM TpenojaBaTelb HaKaHyHE IIOJIy4aeT B CEKpeTapuare
JIMPEKTOpaTa 3a4yeTHO-3K3aMEHAIIMOHHYIO BEJOMOCTh, KOTOpas BO3BpAIlaeTCsl B CEKpeTapuaT Iocie
OKOHYaHHUsI MEPOTIPHUSTHS B ICHB MPOBEJICHUS 3a4eTa WK YTPOM CJIEIYIOLIETO JTHS.

Bo Bpewmst 3adera oOy4aromuecsi MOTYT IOJIb30BaThCS C Pa3peIIeHUs] BEAYIErO IMPEro aBaTelis
CTIPaBOYHOW U HOPMATHBHOH JIUTEPATYPOH, JPYTUMH MMOCOOHSIMU U TEXHUYECKUMU CPEACTBAMHU.

Bpewmst moAroTOBKM OTBETa B YCTHOHM (OpMe IpH cave 3adeTa JOJDKHO COCTaBiIATh He meHee 20
MUHYT (10 KEJIAHWUIO0 OOYYaroIIerocsi OTBET MOXKET OBITh JOCPOYHBIM). Bpemsi oTBera - He Oomee 10
MUHYT.

[IperogaBaTelno MpenoCTaBIseTCS MPABO 334aBaTh OOYUYAIOMIMMCS JIOTIOTHUTENILHBIE BOIIPOCH! B
paMKax mporpaMMBbl TUCIUTUTHHBL.

KadecTBeHHast OIleHKa «3a4T€HO», BHECEHHAss B  3a4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTD,
SBIISICTCS PE3YJIbTATOM YCIEITHOTO YCBOCHUS yUeOHOTO MaTepuraia.

Pesynprar 3auera BBICTABISIETCS B 3a4€THO-IK3aMEHAIIMOHHYIO BEJOMOCTh B JIEHb NPOBEICHUS
3a4yeTa B MPHUCYTCTBUH caMoTo oOydaromerocs. [IpenomaBaTeny HECYyT EpCOHAIBHYIO OTBETCTBEHHOCTD
32 CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHS 3alMCeil O pe3ynbTaTax MPOMEXKYTOYHOH aTTecTalud B
3a4€THO-9K3aMEHAIIOHHYIO BEIOMOCTb.

Ecmm oOywaromuiicst sIBHJICS Ha 3a4eT W OTKA3alcCsl OT TPOXOKICHUS aTTECTAllMd B CBSI3U C
HETIOJITOTOBJICHHOCTHIO, TO B 3a4€THO-PK3aMEHAIIMOHHYIO BEIOMOCTh €My BBICTABISETCS OIICHKA «HE
3a4TEHOY.

HesiBka Ha 3aueT oTMeUaeTcsl B 3a4€THO-IK3aMEHAIIMOHHOH BEIOMOCTH CIIOBAMH «HE SBUJICS».

Hapymenne JIHCOWIUIMHBL, CIHCHIBAHWE, WCIHOJIB30BaHWE OOYYAIOMIMMHUCS Hepa3pemeHHbIX
MeYaTHBIX M PYKOMHCHBIX MaTepuanoB, MOOWIBHBIX Tele()OHOB, KOMMYHHKATOPOB, ILIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M JIPYTMX BUJOB JIMYHOW KOMMYHUKAIIMOHHON M KOMIBIOTEPHON TEXHHUKH BO
BpeMsl 3ayeTa 3ampelieHo. B ciyuae HapymieHUs 3Toro TpeOOBaHHUS MpernojaBaTeib 00s3aH yIaIuTh
oOyuaronierocs u3 ayJIuTOPUU U MPOCTaBUTh EMY B BEIOMOCTH OLIEHKY «HE 3aYTCHO».

OOyyaromuMcs, HE CHABIIUM 3a4e€T B YCTAHOBJIEHHbIE CPOKH MO YBaXHUTEIbHON MpHUYUHE,
WHIUBUAYyaJIbHbIE CPOKH IMPOBEIEHUS 3ayeTa OIMpPEeNeNsIFoTCs 3aMeCTHUTENIeM TUPEKTOpa MHCTUTYTa IO
yaeOHOM padoTe.

OO6yuaromuecs, UMEIOUINE aKaJIeMUYECKYIO 3310 DKEHHOCTD, CIAIOT 3a4eT B CPOKH, OIIPEEIIeMbIe
Yuusepcurerom. MHdpopmanus o IMKBUAAIUN 33JJ0DKEHHOCTH OTMEYAETCsl B SK3aMEHAIIMOHHOM JIUCTE.

JlommyckaeTcsi ¢ pa3pelieHus 3aMEeCTUTENsI TUPEKTopa HHCTUTYTa 1o yueOHOM paboTe IocpouHas
c/laya 3a4eTa C 3alUChI0 Pe3yIbTaTOB B 9K3aMEHAIIMOHHBIN JIHCT.

WuBanuapl U 1ua ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 37J0POBbSI MOTYT C/IaBaTh 3a4EThl B CPOKH,
YCTaHOBJICHHbIE HMHAWBUIyaJIbHbIM y4eOHbIM IIaHOM. MHBamumel W JMHoa € OrpaHUYEHHBIMU
BO3MOXHOCTSIMU 3[I0POBbS, UMEIOIIME HAPYILIEHUs OMOPHO-JBUraTENILHOTO ammapara, JOMyCKAalTCs Ha
aTTeCcTallMOHHbBIE UCTIBITAHUS B COMPOBOXKIEHUN aCCUCTEHTOB-COMPOBOXKAAIOIINX.

[Ipouenypa mnpoBeaeHUS MPOMEKYTOUHOM arTecTalMd s OCOObIX CiIydaeB H3JI0)KEHAa B
«[TonoxkeHNN O TEKYIEeM KOHTPOJIE YCIIE€BAEMOCTH M MPOMEKYTOYHOW aTTecTaluy OOydaroluxcs o
OIIOII 6akanaBpuara, crermanurera 1 Maructpatyps» GI'bOY BO HOxHo-Ypanbckuii [AY.

No Ol11eHOYHBIE CPEJICTBA Kox u HaumenoBanue
TunoBble KOHTpPONbHBIE 3afaHus W (WIM) WHBIE MaTepHabl, MHJUKaTOpa
HEO0OXOIUMBIE Ui OIICHKH 3HAHWM, YMEHUI, HaBBHIKOB M (WJIM) OIBITA KOMIIETEHIINHT

ACATCIIBHOCTH, XapaKTCPU3YIOIIUX C(i)OpMI/IpOBaHHOCTL KOMIIETCHIIUN B
Imponecce 0CBOCHUA NUCHUTIIMHBI

1. 1. OcHOBHBIE 3aKOHBI XUMUHU. NJ-1.0I1K-1
2. DKBUBAJICHT 2JIEMEHTOB. 3aKOH KBHUBAJICHTOB. Hcnonb3yet
3. DKBUBAJIEHTHI MPOCTHIX U CIIOKHBIX BEIIECTB. OCHOBHBIE 3aKOHBI
4. CoBpeMeHHas TeOpUs CTPOSHUS aToMa. €CTECTBEHHOHAYYHBIX
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5. Tlopsamok cocTaBiaeHUs YIEKTPOHHBIX popmyi. [Tpumepsr.

6. Pacnpenenenuie 3€KTPOHOB MO SHEPTETUUECKUM STUCHKaAM.

7. DHeprusi MOHU3ALUU U BICKTPOOTPUIIATEIBHOCTh. MI3MeHeHue ux B
nepuoanueckon cucreme /1. . Menneneesa.

8. CKOpOCTh XUMHYECKUX peaKlnil. 3aKOH JIEHCTBYIOIIUX MaccC.

9. 3aBHCHMOCTbH CKOPOCTH PEAKIIMU OT TEMIIEPATYPHI.

10. Xumuueckoe paBHoBecue. Koncranrta paBHoBecus. [Ipunnumn Jle—
[Tarenbe.

11. 1-3akoH TepMOAMHAMHMKH. OHTaIbNUs. TepMOXMMHUYECKUE
ypaBHeHus. 3akoH ['ecca.

12. 2-3axkoH TepMmomuHamuku. OHeprusi [ub6ca. Hampasienue
MIPOTEKAHUSI IPOIIECCOB.

13. XapakTrepucTuka TMOJSPHOW M HEMOJSIPHOM KOBAJICHTHOW CBS3H.
[IpuBectn npumepsl.

14. lonopHo-akiienTopHas cBs3b. [Ipumepsl.

15. Bogopoanas cBsi3b. [Ipumepsl.

16. NonHnas cBa3sb. [Ipumepsl.

17. CiocoObl BeIpaKeHHUSI KOHIIEHTPAIIUU PacCTBOPOB.

18. PactBopbl HeanekTpoautoB. JAuddysus. Ocmoc. 3akoH Bant—
Toddoda.

19. aBnenue napa Haj pactBopamu. 3akon Payins (1).

20. V3MeHeHne TeMIepaTypbl KUIIEHUS U 3aMep3aHusl paCTBOPOB. 3aKOH
Payns (2).

21. PacTBopsI 31eKTpouToB. M30TOHNYEeCcKH K03 dUIIneHT.

22. Teopust 3JIEKTPOJUTUYECKON TUCCOLHAIUU.

23. CryneHyaTas IUCCOIMALNS KUCIOT, OCHOBAHHUIA U COJIEH.

24. Crenenp paucconuanu. DakTOpbl, BIMSIIOIIME Ha CTENEHb
JMCCOLIMAINU.

25. Nonnoe npousseaeHue Boabl. PH cpenpl. UnaukaTopsl.

26. Bo3MoOHBIE clly4au TUApoJii3a cosieil. [Tpumepsr.

27. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE peakiuu. [Ipumepsl.

28. AM(OTEpHOCTD.

29. OKuCIUTENHbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA JJIEMEHTOB U HX
nojioxkenue B cucreme J[.M. MenneneeBa. OCHOBHbIE OKHCIUTEIN M
BOCCTaHOBUTEJIH.

30. DaexkTpoaHbIN oTeHIHA1. BoAOpOAHBIN 3JIEKTPOI.

31. HopmanbHble 3JIEKTPOAHBIE TMOTECHUHWANBL. Psan  HanpsskeHUi
METaJJIOB.

32. 'anpBanuyeckuii anemeHT. [Ipumepsl.

33. OJ1C ranpBanunueckoro snementa. @opmyna HepHcera.

34. DneKTpoIn3 pacTBOPOB U paciliaBoB. 3akoH Papajies.

35. TIlpomecchl, MpoTEKAOIIMe MPU DIEKTPOJIU3E C PACTBOPUMBIM
aHosioM. OGnacTu MpUMEHEHUs AIIEKTPOIIN3A.

36. AKKyMyasATOpPBL. TUIBI AKKYMYJISATOPOB.

37. Ilpoueccsl, MpoTEKaroUMe NOpU pa3psaKe W 3apsaKe CBUHIIOBOTO
AKKyMYJISTOPA.

38. O01Me XuMUYeCKHe CBOWCTBA METAIJIOB.

39. BzauMopeiicTBuE METAIIOB C KUCIOTAMHU.

40. AzoTHas kucinoTa. OcOOEHHOCTH B3aMMO/ICHCTBHS C METaNIaMU.

41. Meroapl monay4yeHUs: METAUIOB U3 pyl. IlpuMepsl cCOBpeMEHHBIX
Croco0OB MOJyYEHUS METAJUIOB.

42. KommnekcHble coenuHeHus. [lpumeprsl. BHemHsss U BHyTpeHHss

JUCHUIIJIUH JJI51
peueHus
CTaHJAPTHLBIX 3a/1a4 B
COOTBETCTBUU C
HAMPaBJICHHOCTHIO
npodeccrnoHaIbHO I
JESITCIIbHOCTH
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cpeprl. KommiekcooOpazoBarenb. 3apsii  KOMIUIEKCHOTO — HOHA.
Koopaunnamonnoe uucno. Jinranaer.

43. Ilonumepnl. OU3MKO - MEXAaHUMYECKHUE CBOMCTBAa HOJUMEPOB. Tpu
COCTOSIHUSA: CTEKJIO00pa3HOE, BBICOKOIIACTUYHOE, BI3KO—TEKYyUee.

44. Tlonmumepsl. Ilpuponnbie u cuHTeTHYecKHe moJimMepbl. CoctaB
nosmMepoB. 3BeHo. Llens. Crenens nonumepusanuu. [Ipumepsr.

45. Ilnactmaccel. CocrtaB, MOJyde€HHE, CBOICTBA M IPUMEHEHHUE.
[Ipumepsl.

46. Iomumepsl. CriocoObl MOTYYeHHS TIOJIMMEPOB.

47. Bunpl kayuykoB. [Ipumepsl, cBoiicTBa, IpUMEHEHUE.

48. Ilomustmnen. IlomuxnopBunuin. [lomydenue, cBoMCTBA W
pUMEHEHHE.

49. lomurerpadTopatuieH. [loxydenue, CBONCTBA U IPUMEHEHUE.

50. CunTeTHuecKHe BOJIOKHA, Kiaccuukaius, oOIIHe CBOWCTBA,
MOJIy4YeHue, IPUMEHEHHE.

51. Koppo3usa wmeramioB. MexaHW3M KOpPPO3HMOHHBIX IPOIECCOB.
[Ipumepsl.

52. AtmocdepHas Koppo3usi.

53. MeTtop! 3alIUTHl METAJUIOB OT KOPPO3UHU.

54. Koppo3HOHHBIE MpPOLECCHl, NPOTEKAIOUME MpPHU HAPYLIECHUU
METAJUTMYECKHUX TTOKPBITHH.

[[Ixayia 1 KpUTEpUU OIEHUBAHHKS OTBETA 00YJAIOIIEr0Cs MPEICTABIICHBI B TAOJIHUIIE

IIkana Kpurtepun onennBanus
Ouenka 5 BCECTOPOHHEE, CHCTEMaTHYeCKOe W  TJIyOOKOE€  3HaHHE
(oTM4HO) NporpaMMHOTO  MaTepHayia,  YCBOGHHE  OCHOBHOM W
JIOTIOJTHUTEILHOM JINTEPATYPhl, PEKOMEHIOBAaHHON MPOrpaMMOi
JWICLIUIUIMHBL, TPaBUJIBHOE PEIICHHE 3aJIaUH.
Ouenka 4 MOJTHOE 3HAHWE MPOrpaMMHOr0 MaTepuasa, YCBOCHUE OCHOBHOM
(xoporo) JUTEPATyphl, PEKOMEHJIOBAaHHOW B MpOrpaMMe, HaJU4He
MaJO3HAYUTENIbHBIX OMMOOK B  pEHIeHUH 3aJaud, WU
HEJOCTAaTOYHO IOJIHOE PACKPBITUE COJEpKAHUE BOIIPOCa.
Onenka 3 3HaHME OCHOBHOTO MPOTPAMMHOr0 MaTepuaia B MUHUMAaJIbHOM
(YOOBIIETBOPUTEIHHO) o0beMe, TOrpelIHOCTH HENPUHLMIUAIBHOIO XapakTrepa B
OTBETE Ha DK3aMEHE U B PEUICHUH 3aJIa4H.
Onenka 2 npoOesibl B 3HAHMSIX OCHOBHOTO IPOrPaMMHOIO MaTepuana,
(HEeYIOBIIETBOPUTEIHHO) NPUHLMIKATIbHBIE OIIMOKM TpU OTBET€ Ha BOMPOCHl U B
pEIIeHUH 3aJauu.
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JUCT PETUCTPAIIMA U3SMEHEHHA

Homep
HU3MCHC-HU

Howmepa nucros

3aMCHCHHBIX

HOBBIX

aHHYJIMPOBAH-HbBIX

OcHoBaHue st
BHECEHUS
U3MEHEHUN

IToamuce

Pacmdporka noamnucu

JlaTa BHECeHU S
NU3MCHCHUA
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