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1. O01mme moJ1oKeHUs

JNucnuminaa «XuMHsD» OTHOCUTCS K 0a30BOM wacTu Oioka 1 ydeOHOro rjaHa, BXOMSIIETO B
coctaB oOpa3oBaTeabHOM mporpamMmbl Bbiciiero ooOpaszoBanus 23.03.02 «HazemHble TpaHCIIOPTHO-
TEXHOJIOTUYECKHUE KOMILICKCH (poduiib — ABTOMOOUIIE- M TPAKTOPOCTPOCHHE).

HopmatuBHO-MeTOIMYeCKOi 0a30i 1y1s pa3paboTku paboyelt mporpaMmbl Y9eOHON JTUCITUTUTMHBI
«XUMHS» SIBISFOTCSA:

o ®denepanbHblii 3akoH «OO0 oOpazoBanuu B Poccuiickoit ®Denepanun», YTBEPKICHHBINA
npukazoM Munoopuayku PO Ne 273-03 ot 29.12.2012;

e [Ipukaz MwunoOpuayku Poccum Ne 301 ot 05.04.2017 r. OO yTBepKIEHHH TOpSIKa
OpraHu3all ¥ OCYIIECTBJICHUS O00pa30BaTEIbHON JEATEIBLHOCTH MO 00pa3oBaTEeIbHBIM IMPOTrpaMMamM
BbICIIEr0 0Opa3oBaHusl - MporpammaMm OakajaBpuara, HOporpaMMaM CIEIUaIUTeTa, Mporpammam
MarucTparypsl,

o ®denepalbHBIN TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIN cTaHAAPT BhIcHIero oopazoanus (GI'OC
BO) no nanpasnenuto noaroroku 23.03.02 «HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHAE KOMIUIEKCHI»
(ypoBeHb OakanaBpuaT), yTBEpKACHHBIN Mpuka3oM MunHucTepcTBa oopazoBanusi U Hayku PO Ne 162 ot
06.03.2015;

e VYueOHBbIE MIaHBl 00pa30BaTENbHON MPOTrPAMMBI BhICIIEro 0OopazoBanus Harpasienus 23.03.02
«HazeMHbIe  TPaHCHOPTHO-TEXHOJOTUYECKUE  KOMIUIEKCH»  (mpodmib —  ABTOMOOMIe- W
TPaKTOPOCTPOEHKE), TMOATOTOBKH 0OakaaaBpoB MO OYHOW (opme 0O0ydeHHs, OMO0OPEHHBIH YUeHBIM
coBeroM YIJITY (mpotokois Ne 6 ot 20.06.2019) u yrBepkaennslii pekropom YIJITY (20.06.2019).

OOyuyenne mo  oOpa3oBarenbHoil  mporpamme  23.03.02  «HaszemHble  TpaHCHOPTHO-
TEXHOJIOTMYECKUE KOMIUIEKCH» (Tpoduiib — ABTOMOOMIIE- M TPAKTOPOCTPOCHUE) OCYILECTBISICTCS Ha
PYCCKOM SI3BIKE.

2. Hepeqenb NJIAHUPYEMBIX Pe3yjJabTaTOB oﬁyqemm no JTMCUMUIIJIMHE, COOTHECCHHBIX C
IMJIAHUPYEMBIMH PE3yJbTaTaMHU OCBOCHUS 06pa30BaTeJ’[bH0ﬁ MporpaMmal

[TnanupyembIMH pe3ynbTaTaMd OOy4YeHMs O JUCLMIUIMHE SBISIOTCS 3HAHMS, YMEHHUS, BIAJCHUS
W/WIM  ONBIT JESTEIBHOCTH, XapaKTepU3YIOLUe 3Tanbl/ypoBHU (OPMHUPOBAHMS KOMIIETEHUUH H
obecreynBaoNue JOCTHKEHUE TUIAHUPYEMbIX pe3yJIbTaTOB OCBOEHMs 0O0pa30BaTENbHONW MPOTrpaMMBbl B
LEJIOM.

Ileab ocBOeHHs] TUCHMILIMHBI — (popMupOBaHHE CHOCOOHOCTH (POPMYIUpPOBATH LENHU U 3a]auu
WCCIEAOBAHMS, BBIABIATH INPHOPUTETHI pEUIEHUS 3a4ad, IPUMEHATh CHUCTEMY XHMHYECKHUX
€CTECTBEHHOHAYYHBIX (DYHJaMEHTAIbHBIX 3HAHUHN JUIS MACHTU(UKAMHY U pelIeHUs] NPo(hecCHOHAIBHBIX
3az1ad.

3aga4yu AUCHMILVINHBI:

— TOpUBUTH OOyYarOIIMMCSI  CIIOCOOHOCTHM K  NPUMEHEHHMIO E€CTECTBEHHOHAYYHBIX U
OOIIENH)KEHEPHBbIX 3HAHUHM, (QyHIAMEHTANbHBIX 3aKOHOB IMPHUPOJBI XapPAKTEPU3YIOUIMX XUMHUECKUE U
(u3nyecKkre CBOMCTBAa OKPYXKAIOIINX HAC 0OBEKTOB U SBJICHUH;

— 00y4uTh METOJaM pEeIlIeHUs 3aJad C KCIOJIb30BAaHUEM €CTECTBEHHOHAYYHBIX 3HAaHUN O
3aKOHOMEPHOCTSAX XUMHYECKHX IPEBPALICHUNA M OCHOBHBIX XHMHMYECKHX 3aKOHOB JUIsI IPaBUIBHOTO
(bopMynMpOBaHUs LIEIH M 33Jjaud UCCIICAOBAHMS, BBISBICHHUS MPUOPUTETOB PELICHMs 33a71a4, BbIOOpa U
CO3/IaHUS KpUTEPUEB ISl MPOPECCHOHANBHBIX 3a/1a4.

IIponecc wm3ydyeHMs JMCUMIUIMHBI HampaBjleH Ha (OPMUPOBaHUE  CJIEAYIOLIEH
o0menpogeccuOHAJIbHBIX KOMIIETEHIMM:

— OIIK-1: cnocoGHOCTBIO (POPMYITHPOBATH LENN U 337]a4l UCCIIEIOBAHNUS, BBISABISATH IPUOPUTETHI
pelieHus 3a/1a4, BHIOMpaTh M CO3/1aBaTh KPUTEPUU OLIEHKH;

— OIIK-4: crnocoOGHOCTBIO HCIIONB30BaTh 3aKOHBI M METOJbl MaTeMAaTHKH, €CTECTBEHHBIX,
I'YMaHUTApHBIX U IKOHOMUYECKUX HayK MPU PEeIICHUH NMPOPECCUOHANbHBIX 3a/1a4.

B pesyabTare n3y4eHusi JMCHMIIJIMHBI 00y4AIOMINICS JOJIKEH:

3HATh:

— METOJIbl BBISBJICHUS NPUOPUTETOB B pEIICHUM 3a/ay, BbIOOpa M CO3JaHUS KPUTEPHEB OIICHKU



3HAHUU O q)yHl[aMeHTaJIBHLIX 3daKOHax MpupoAbl, CYTH OCHOBHLIX 3dKOHOB XHMMHUH U XHMHUCCKHX
MPEBPAILCHUI;

— CBOMCTBA U OCHOBHBIE CIIOCOOBI MOJIYYCHHUA HCOPTAaHNYCCKUX BCIICCTB,

— 3aKOHOMEPHOCTU U3MEHEHUsI (PU3HMUECKUX U XMMHUYECKHX CBOMCTB IIPOCTHIX U CIOXKHBIX BELIECTB
B coorBeTcTBUU ¢ [lepuonnueckum 3akonoMm J1.11. Menneneesa.

yMeTh:

— ONPUMCHATb CCTCCTBCHHOHAYYHBIC CI)yHHaMeHTaHBHBIG 3aKOHBI NPUPOJbI, CYThb OCHOBHBIX 3aKOHOB
XMMHUU M XUMHYECKHUX IPEBpAILEHHH, METOIbl MaTeMaTHYECKOI0 aHalKu3a IOJYYEHHBIX pe3yJbTaToOB
XUMHAYECKOT0 3KCIIEPUMEHTA MPH PEIICHUH MPOPeCcCHOHATBHBIX 3a7ay;

— OIpeAeNATh TEPMOANHAMUUYECKYIO BO3MOKHOCTb IIPOTEKAHUS XUMUUECKUX IIPOLIECCOB

— 3allMCbhIBATh YPAaBHCHUA peaKHI/If/'I XUMHNYCCKHUX HpeBpaH_leHI/If/'I BCIICCTB U HX IIOJIYYCHHA,
IIPOBOJIUTH AaHAJIOTUU B U3MEHEHUH CBOMCTB XMMUYECKUX COEIMHEHUH.

BJIA/JETh:

— IPAaKTUYECKMM IPUMEHEHUEM 3aKOHOB XHMMH, METOJUKOW IPOBEACHUS XUMHUYECKOIO
OKCIICPUMCHTA JJId pCHICHUA CTAaHAAPTHLIX 3a/1a4 B HpO(i)eCCI/IOHaJII)HOf/'I ACATCIBbHOCTH,

— BBIABJICHUEM B3aUMOCBS3M MEXJY CTPYKTYpOH, CBOMCTBaMHM M PEAKIIMOHHON CIIOCOOHOCTBHIO
XUMHUYECKUX COECUHEHUN MTPH pelIeHnH Ipo(eCcCUOHATIBHBIX 3a/1au.

3. MecTo AUCHHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlanHasi ydeOHas AMCHUIUIMHA OTHOCHTCS K JUCHUIUIMHAM 0a30BOW dacTH, (GOpMHpYyeMOi
YYaCTHHKaMU 00pa30BaTeIbHbIX OTHOLIEHUH, YTO O3HaudaeT (OpMHUpPOBAHME B Ipolecce OOydeHus y
OakanmaBpa oOmenpodecCHOHANBHBIX 3HAHWH M KOMIIETEHIIMA B paMKax BBIOPAaHHOTO MpOQWIS |
po¢eCCHOHATIBHOIO CTaHAAPTA.

OcBoeHME TaHHON TUCIUILIMHBI ABJSETCSI HEOOXOMMOM OCHOBOM Ui OCIEAYIOLIEr0 U3y4eHUs
mucuuiuind OITOII u HanucaHus BBITYCKHOM KBaNU()UKALMOHHONW paboOTHI.

Hepequb 0666‘1’16111/[661}01/141/[)6, conymemeyrwyux u obecnevyusaemblx OucuunﬂuH

Ob6ecnieunBaronme ConyTcTByIONINE ObecnieurBaeMbIe

1. | Xumus (IKOJBHBIN KypC) Puznka DkoJjorus

2. Marepuanosenenue. TexHOIOrus
KOHCTPYKLIIMOHHBIX MaTEPHAJIOB

3. besonacHocTh
KU3HEJCSATEIIbHOCTH

4. OxpaHa Tpyna

S. TexXHOreHHbIE CUCTEMBI U KOJIOTUYECKHI PUCK

6. VYnpaBiieHne MalllMHOCTPOUTEIbHBIM
MIpEeANPUSTHEM

7. DKcIUTyaTalus ¥ pEMOHT aBTOMOOUIIEH U
TPaKTOPOB

8. 3anTa BbITYCKHON KBaTHU(PUKATUOHHON
paboTBI, BKIIFOYAs! OJTOTOBKY K MPOLEAYpe
3aIIUTH] ¥ POLEAYPY 3aLIUTHI

VYKazaHHbIE CBSI3U JMCLUUIUIMHBI JAIOT OOY4YarolIeMycCsl CHCTEMHOE MpEACTaBICHHE O KOMILJIEKCe
n3ydaeMbIx JuctumiinH B coorBercTBUU ¢ PI'OC BO, uro obecrnieunBaeT TpedyeMblil TEOPETHUECKHMA
YPOBEHb U NMPAKTHUECKYIO HAIIPABICHHOCTh B CUCTEME 00y4eHUs U OyayIien AesITeIbHOCTH BBITYCKHUKA.



4. O0beM TMCUMILUIMHBI B 324eTHBIX eIMHUIAX ¢ YKA3aHUEM KOJIMYeCTBA aKaJeMUYeCKHX YaCOB,
Bbl/JeJICHHbIX HA KOHTAKTHYI0 pa6oTy o0y4alouuxcs ¢ npenojaaBareJsieM
(mo BuAaM yueOHBIX 3aHATHI) U HA CAMOCTOATEJIBLHYIO Pad0Ty 00y4arommxcs

O06111as1 TPYTOEMKOCTb TUCHUATIIMHBI

. Bcero akageMuuecknx 4acoB
Bun yaeOHO# paboThI
ouHas popma | 3aouHas popma

KonTakTHasi padoTa ¢ npenojgaBarejem: 34 6
nekryu (J1) 10 2
npaktuueckue 3auarus (I13) 24 4
nabopartopnbie paboTs (JIP) - -
CamocTosiTejibHasi padoTa 00y4arIIUXCsl: 74 102
M3y4eHHE TEOPETUYECKOT0 Kypca 25 40
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 45 58
MOJrOTOBKA K MPOMEKYTOUYHON aTTECTAllUN 4 4
Bua npomexkyTo4HO# aTTecTALINH: 3auger 3auer
O01asi TPY/10€MKOCTh 3/108 3/108

*KoHTakTHast paboTa oOydaromuxcs C MperojaBaTesieM, B TOM 4HCIEe ¢ IPHMEHEHHEM IHCTaHIMOHHBIX 00pa3oBaTEIbHBIX
TEXHOJIOTHH, BKIIIOYAET 3aHATHS JEKIMOHHOTO THUMA, U (WJIM) 3aHATUS CEMUHApPCKOTO THUIIA, TaOOpaTOpHBIE 3aHATHA, U (WIIN)
IPYNIOBBIE KOHCYJIbTAIMH, U (WIN) HHIUBUIYaIbHYIO0 paboTy 00y4aronerocs ¢ rnpenojaBaTeiieM, a TakKe aTTeCTAllHOHHbIE
UCIMIBITAaHHSI TIPOMEKYTOYHOW arrectanuu. KoHTakTHas paboTa MOXET BKIJIIOYATh WHbIE BUABI y4eOHOH NesTeNbHOCTH,
npeycMaTpHUBaloIIve TPYNIIOBYIO U MHIUBHAYAIBHYIO paboTy o0yJaromuxcs ¢ nmpenoaasateieM. Yacsl KOHTaKTHOH paboThI
onpenensitorcsi [lonoxxeHneM 00 OpraHu3allMd W NPOBEJCHUM KOHTAKTHOW paboThl MpU peanu3anuu 00pa3oBaTesbHBIX
MIpoTrpaMM BEICIIIET0 00pa30BaHusI, yTBEPKACHHBIM YueHbIM coBeToM YIJITY ot 25 ¢erpamns 2020 rona.

5. Copepixkanue IMCUUILIMHBI, CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3jesiam)
€ YKa3aHMeM OTBeIeHHOT0 HA HUX KOJIHYeCTBA aKaIeMHYeCKHX YacOB

5.1. TpyaoeMKOCTb pa3ie 0B IUCHUIINHBI

ouHasi popma o0yueHust

Bcero
Ne | HaumenoBanue pazzgena . | CamocTosATenbHAs
JI I13 JIP KOHTaKTHOH
/i JTUCITUTUTUHBI pabora
paboThI
1 | Pasnmen 1. OcHoBHBIE
CTEXHOMETPUIECKHE 1 2 - 3 8
3aKOHBI.
2 | Pazgen 2. Kitaccel
o 1 2 - 3 8

HEOPTaHMYECKUX BEIIECTB.
3 | Pazgen 3. CtpoeHue
aToMma U epuoinvecKas 1 2 - 3 9
cHEiCTeMa AJIEMEHTOB.

4 | Pazgen 4. Xumudeckas
KHHETHKA. XUMUIECKOe 1 4 - 5 8
paBHOBECHE.

5 | Paznen 5. Crioco6st
BBIPAXEHHS COCTaBa 1 2 - 3 8
pacTBOpOB.

6 | Pazmen 6.

Tewma 1. PactBopbl
aNeKTponuToB. CMmenienue | 2 4 - 6 10
paBHOBECHSI B pacTBOpax
AIEKTPOJIUTOB.




No
1/

HaumenoBanue paznena
JUCLUTIIUHBI

JIP

Bcero
KOHTAKTHOM
paboThI

CaMocTosTenbHast
paborta

Tema 2. 'mapomnus.

Pazgen 7. OxucaurenbHO-
BOCCTAHOBUTEJIbHBIE
peaxIuu.

Pasznen 8.
DNEKTPOXUMHUYECKUE
IIPOLIECCHI.

Tema 1. 'anbBannveckue
JJIEMEHTHI.

Tewma 2. DnekTponus
pacIiaBoB U pacTBOPOB.
Tema 3. Koppo3zus
METAJIJIOB U CIUIABOB.

10

Hrtoro mo pazgenam:

10 24

34

70

HpOMe)KyTO‘lHaﬂ aTrecranus

Bcero

108

3a04yHas popmMa 00yueHust

Ne
/1

HaumenoBanue paznena
JUCLHUTIIIUHBI

J I13

JIP

Bcero
KOHTAKTHOU
paboThI

CaMocTosTeIbpHas
pabora

Pasgen 1. OcHoBHBIE
CTECXHOMETPUYCCKUE
3aKOHBI.

0,25 -

0,25

Pa3nen 2. Knaccel
HEOPTraHWYECKHUX BEIIECTB.

0,25 1

1,25

24

Paznen 3. Ctpoenue aroma
Y TIEpUOINYECKas CHCTeEMa
JJIEMEHTOB.

0,25 -

0,25

Pazgen 4. Xumnueckas
KUHETHKA. XUMUYECKOE
paBHOBECHE.

0,25 -

0,25

Pasznen 5. Cnoco0sl
BBIPXCHHS COCTaBa
pPacTBOPOB.

0,25 -

0,25

Paznen 6.

Tema 1. PactBops!
3NEKTPOIUTOB. CMEIIeHHE
paBHOBECHSI B pacTBOpax
3JIEKTPOJIUTOB.

Tema 2. I'mapoinns.

0,25 1

1,25

25

Pasnen 7. OxucanrensHO-
BOCCTAaHOBUTEILHEIE
peaKIuy.

0,25 1

1,25

25

Paspen 8.
DNEKTPOXUMHUYECKUE
MPOLECCHI.

Tewma 1. 'anpBaHHMYECKHE
3JIEMEHTEHI.

0,25 1

1,25

24




Bcero

Ne HaunmenoBanue pasneina . | CaMocTosTenbpHast
P JI 113 JIP KOHTaKTHOM
/1 JTUCIAILINHEL paborta
paboThI
Tema 2. DIIEKTPOJIN3

pacIuiaBoB ¥ pacTBOPOB.
Tema 3. Koppo3zus
METAJIJIOB U CILIABOB.

Hroro no pasenam: 2 4 - 6 98
IIpomexyTouHAast aTTeCTAMS X X X X 4
Bcero 108

5.2. Coaep:xaHue 3aHATUH JEKIIHOHHOT0 THIIA

Pa3zgen 1. OcHOBHbBIE CTEXHOMETPHYECKHE 3aKOHBbI
DKBUBAJICHTHI TPOCTHIX U CIOKHBIX BEIIECTB, 3aKOH YKBUBAJICHTOB, 9KBUBAJICHTHBIN 00BEM ra30B.
Paszgea 2. Kitaccbl Heopranm4eckux BemecTn
XHUMUYECKUE CBOMCTBA, MTOJYYEHHE, HOMEHKJIATYpa OKCUAO0B, THAPOKCUIOB, KHCIIOT, COJIEH.
Pa3nen 3. CTpoenue aToMa H nepuouyecKasi CHCTeMa 3JIeMEHTOB

Mopenu aroma, cOCTaB W pa3Mepbl sapa, SJIEKTPOHHBIE OOOJIOYKHU, KBAaHTOBBIE YHCIA, HX
¢dusuveckuii cmoici. [lepuoanueckuii 3akon J[.M1.MenaeneeBa, CBOMCTBAa aTOMOB M 3aKOHOMEPHOCTH B UX
M3MEHEHUH (panyc, MOTEHIINAI MOHU3ALUU, SJIEKTPOOTPHUIIATEIIBHOCTD ).

Pa3znen 4. Xumuyeckasi KHHeTHKA. XMMUYeCKOe paBHOBecHe
3aBHCHUMOCTh CKOPOCTH XUMHYECKOW pPEaKIMH OT Pa3IUYHBIX (aKTOPOB. 3aKOH ACHCTBYIOLINX
macc, npaswio Ban-I'odda, ypaBaenune Appenmyca. Cmemenue paBHoBecusi, npuniun Jle-Illarense.
Karanutrnueckue mporeccsl.

Pa3nesn 5. CiocoObl BhIpa:keHHsl COCTABA PACTBOPOB
MaccoBast o511 M MOJISIBHOCTb. MaccoBasi, MoJisipHasi ¥ HOpMasbHasl (SKBHBAJICHTHAas)
KoHLeHTpauuu. HopmasibHas 1 MoJisipHasi KOHLIEHTPALMS.

Pa3zneu 6.
Tema 1. PacTBopbI 271eKTP0oINTOB. CMellleHHe PABHOBECHSI B PACTBOPAX JJIEKTPOJINTOB.

CunpHbIC 3JEKTPOJIHUTHI, TIOHATHE 00 MOHHOW CHJie PacTBOPOB, aKTUBHAs KoHIeHTpauusa. Cralbie
BJ'IGKTpOJ'H/ITI)I, TOMOTCHHBIC paBHOBGCI/Iﬂ B paCTBoan, KOHCTAHTa paBHOBeCI/IH, Aucconuanus
KOMILIEKCHBIX HOHOB. ['eTeporeHHble paBHOBECHS B PACTBOPAX, IPOU3BEIECHNUE PACTBOPUMOCTH. Peakiumn
HNOHHOTI'O O6M€Ha, y‘IaCTI/Ie KOMIIJICKCHBIX COGI[I/IHGHI/Iﬁ B 06M€HHBIX peaKum[x. BOHOpOI{HBIfI I10Ka3aTelIb.
Tema 2. I'maposus.

I'maponu3 Heopranuueckux cosneil. KoHcTraHTa Tuaponu3a, CTENEeHb TUIPOJN3a, BIMSHUE
KOHHGHTpaHI/II/I COJINn, TeMnepaTypm, HpI/IMGCCI\/JI Ha CTCIICHb mnponma. FI/I)IpOJ'H/IS KUCJBIX 1 OCHOBHBIX
cosieii. COBMECTHBIN THAPOIIH3.

Pa3nen 7. OKHCIUTEIBHO-BOCCTAHOBHUTE/IbHBIE PeaAKIHU
Baxneifimme oxucnuTenm W BOCCTaHOBHUTENW. OKHCIUTETHRHO-BOCCTAHOBHUTEIIBHBIC DPEAKIIUA C
3alaHHON cpenod. HampaBieHue M 3IEKTPOABIKYIIAS CHJIA B OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX
peaknusax. BeIBoa cpenbl B OKUCIUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKITHIX.

Pa3nen 8. DiekTpoXuMHYECKHE MPOIECCHI
Tema 1. I'aabBaHHYECKHE YJI€EMEHTHI.
Pa3HO7€eKTpOHBIN TalbBAHMYECKHI JIEMEHT, KOHIIEHTPAIMOHHBIA raJlbBAHUYECKUHN JIEMEHT.
Tema 2. D1ekTpo/IM3 paciiaBoB H PACTBOPOB.
DNEeKTPOXUMHUYECKHE TIPOIIECCHI, MPOTEKAIOIINE B PACTBOpaxX IO JMCUCTBHEM TOKA OT BHEITHETO
HCTOYHUKA.



Tema 3 Koppo3usi MeTa/I10B U CILIABOB.
Buael 1 tunsl kopposun. 3aBucumMocTh IJ[C HCTOUHUKOB TOKA OT XMMHUYECKON TPUPO/Ibl METAJIIOB
U cocTaBa pacTBOpoB. Koppo3usi METamoB W CIUIABOB B Pa3iWYHBIX cpeAax. MeToJbl 3alluThl OT

KOPpPO3HUH.

5.3. Tembl u popMbI 3aHATHII CEMUHAPCKOT0 THUIIA

YueOHBIM IIAHOM 10 JUCHUIITIMHE IIPEAYCMOTPCHBI IPAKTHYCCKUEC 3aHATHA

®dopma TpynoéMKoCTh, yac
Ne HaumenoBanue pa3zzgena AUCUUILIUHBI (MOTYJIs) IIPOBEICHUS ouHas 3a04Has
3aHSATHUS ¢dbopma ¢dbopma
Paznen 1. OCHOBHBIE CTEXUOMETPUUYECKHUE [IpakTrueckoe
1 3AKOHBI: 3aHSATHE! 2 i
- 9KBUBAJICHTHI IPOCTHIX U CJIOKHBIX BEIIECTB, 3aKOH Crexuomerpuuec
SKBHBAJICHTOB, SKBUBAJICHTHBIM 00bEM I'a30B. KHE pacyeThl
Paznen 2. KIIACCbl HEOPTTAHMYECKUX [IpakTrueckoe
BEHIECTB 3aHsaTHe: Kiacchl
o | - XummIeCKHE CBOMCTBA. HEOPraHUYECKUX 5 1
- IOJTy4YEHUE. BEILECTB:
- HOMEHKJIaTypa OKCUOB, THIPOKCHUIOB, KUCJIOT, HOJIyYEHHUE,
COJIEH. CBOMCTBA
Paznen 3. CTPOEHUE ATOMA 1
IIpakTueckoe
HNEPUOAMYECKAA CUCTEMA D3JIEMEHTOB: saHsTIe:
- MOJEIM aroma, COCTaB M pa3Mepbl sapa i
A ’ p p /pa, Crtpoenue atoma
ANEKTPOHHBIE OOOJIOYKHM, KBAHTOBBIE YHCIA, HUX
3 . U TIEPHOIMYECKast 2 -
(bu3NIEeCKUl CMBICIT;
. . cucreMa
- nepuonunueckui 3akoH J[.M.Menneneesa, cBoncTBa
XUMHUYECKHUX
aTOMOB M 3aKOHOMEpPHOCTH B UX MU3MEHEHHH (paauyc, S TEMCHTOR
MOTEHIMAJ HOHU3AIUH, JIEKTPOOTPULIATEIBHOCTD).
Paznen 4. XUMNYECKAS KUHETUKA.
XUMMNYECKOE PABHOBECHE: [IpakTrueckoe
- 3aBUCUMOCTb CKOPOCTM XMMHYECKOM peakuuu OT 3aHsTHE:
4 | PA3IMUHBIX (bakTopoB; Xumunueckas 4 i
- 3aKOH JEHCTBYIOIINX Macc; KUHETHKA U
- mpaBwio Bau-T'odda, ypaBHenue Appennyca; XUMHYECKOE
- cMenleHne papHoBecus, npuHuun Jle-Illarense; paBHOBECHE
- KaTAJIUTUYECKUE TTPOLIECCHI.
[IpakTrueckoe
Paznen 5. CITOCOBBI BBIPAJKEHMA COCTABA p ARSI
PACTBOPOB: )
[Ipurorosnenue
- MaccoBasi 10J151 U MOJISLITIbHOCTh .
5 pacTBopa cepHOM 2 -
- MaccoBasi, MOJISIpHAs U HOpMasibHasl (SKBUBAJICHTHAs)
KHCIIOTHI C
KOHIIEHTPALIUU. .
3aIaHHOU
- HOpMaJibHasi ¥ MOJISIpHAsi KOHIEHTpaLUs. .
KOHIICHTpaIUen
Pasznen 6. Tema 1. PACTBOPEI DJIEKTPOJIMTOB. [IpakTueckoe
CMENIEHVE PABHOBECHA B PACTBOPAX 3aHsTHE:
SJIEKTPOJIMTOB. DNEKTPONUTHYEC
g | - CHUIBHBIC DIEKTPOTHTEI, TIOHATHE 00 MOHHOM cuie | Kas Juccoluanus 4 1
pacTBOPOB, aKTUBHAs KOHIIEHTPALIHS; U peaklnu
- cyabble AJEKTPOJIUTHI, TOMOT€HHbIE PaBHOBECHUSI B | MOHHOTO OOMEHA.
pacTBopax, KOHCTAHTa pPABHOBECHUS, JAMCCOLIUALIMS IM'maponus
KOMIUIEKCHBIX HOHOB; HEOPTaHUYECKUX




®dopma Tpyno€mMKocTs, yac
Ne HaumeHnoBanwue pa3zena AUCIUILTHHBI (MOTYJIs) MIPOBEICHUS O4Has 3a04Has

3aHATUSA dhopma dhopma

- TreTeporeHHble  paBHOBECHS B  pacTBOpax, coneit

MIPOU3BENIEHNE PACTBOPUMOCTH;

- peaknuu HOHHOTO OOMEHa, y4acTHe KOMIUICKCHBIX

COEIMHEHHI B OOMEHHBIX PEaKIusX;

- BOJIOPOJHBIN II0KA3aTellb.

Tema 2. TUAPOJINS:

- TUJPOJIU3 HEOPTAHUUECKUX COJICH;

- KOHCTAaHTa FUAPOJIN3a, CTENEHb TUIPOJIN3a, BIUSIHUE

KOHIIGHTpALlUU COJIM, TEeMIEpaTyphl, IpUMEcel Ha

CTENEHb I'MAPOJIN3a;

- TUJIPOJIU3 KUCIIBIX M OCHOBHBIX COJICH;

- COBMECTHBIN THAPOIIH3.

Paznen 7. OKUCJIMTEJIBHO-

BOCCTAHOBUTEJIBHBIE PEAKIIUN:

- B&KHEUIIINE OKUCIUTENIA U BOCCTAHOBUTEIIH; [IpakTrueckoe

- OKHUCIIUTEJIbHO-BOCCTAHOBUTEJBHBIE PEAKLHUH C 3aHSTHE!

7 | 3a1aHHOMN Cpeoi; OKHCIUTENBHO- 4 1
- HampaBJI€HHME M JJIEKTPOJBMIKYIIAas CUjJa B | BOCCTAHOBUTEIbH
OKHCJIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX; bI€ pEaKINN
- BBIBOJ| Cpe€/bl B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIHsX.

Paznen 8. SJIEKTPOXUMUYECKUE I[MTPOIIECCHI
Tewma 1. ['asibBaHUMYECKHE ITIEMEHTHI.
A3HOAJIEKTPOJIHBINA U KOHUEHTPAMOHHBIN Hpaxruteckoe
P P P 3aHSTHE!
raJIbBAHUYECKUE FJICMEHTHI.
lanpBannyeckune
Tema 2. DnexTpoin3 pacTBOPOB HEOPraHUYECKHX
o 3JI€MEHTBHI.
coJeit.
DIIEeKTPOIN3

8 | - DNEeKTPOXMMHYECKHE TMPOIECChl, MPOTEKAIOUINe B ACTBODOB 4 1

pacTBopax TOJ JEWCTBHEM TOKa OT BHEIIHETO p p
HEOPTraHUYECKUX
HMCTOYHHKA. .
conen
Tema 3. Koppo3ust MeTanioB U CILJIaBOB:
Koppo3sus
- BUJIbI U TUIIBI KOPPO3UU;
METaJIJIOB
- KOppO3Hs METAJJIOB B Pa3JIMUHBIX Cpeax;
- METOJIbI 3aIIUThI OT KOPPO3HUH.
Hroro: 24 4
5.4 Jleraan3anusi caMoOCTOATEIbHOI padoThl
No HaumenoBanue paznena Bup camocrositenbHOM TpynoeMKocTh, yac
) JTUCIUTUTAHBI (MOJTYIIST) paboThI ouHas 3a04Has
1 Paznen 1. OCHOBHBIE CTEXNOMETPUYECKUE IToaroToBka k 8
3aKOHBI. MPAKTUUECKOMY 3aHITHIO
2 Paznen 2. Knaccel HeOpraHu4ecKkux [ToaroroBka k 8 24
BEILIECTB. MPAKTUUECKOMY 3aHSITHIO
3 Paznen 3. Ctpoenue aroma u [ToaroroBka k 9
MePUOINYECKasi CUCTEMA DJIEMEHTOB. MPAKTUUECKOMY 3aHSITHIO
4 Paznen 4. Xumudeckass KHHETHKA. [ToaroroBka k 8
XHUMHUYECKOE paBHOBECHE. MPAKTUUECKOMY 3aHSITHIO
5 Pazgen 5. CriocoObI BeIpaXkeHUs cOCTaBa [ToaroToBka k 3
pacTBOpPOB. MPAKTUYECKOMY 3aHSITHIO
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Ne HanmeHnoBanue pasnena Bug camocrositenbHOM TpynoemMKkocTs, yac
- TUCITUTUTAHBI (MOJTYJIIST) paboThI OuHas 3a04Hast
Pasnen 6.
Tema 1. PacTBOpBI 2JIEKTPOJIUTOB.
6 | CmemeHue paBHOBECHS B pacTBOpax ToxroroBka K 10 25
MPAKTUYECKOMY 3aHSITHIO
3JEKTPOJIUTOB.
Tema 2. 'mapomnus.
7 Pasnen 7. OKUCIUTEILHO- IToaroroBska k 9 o5
BOCCTAaHOBUTEJIbHBIC PEAKITHH. MPAKTUYECKOMY 3aHITHIO
Paznen 8. Dnekrpoxumuyeckue
MIPOLIECCHI.
8 Tema 1. ['asibBaHUYECKHE 3TIEMEHTHI. [Toaroroska k 10 24
Tema 2. DOnexkTponus3 pacijiaBOB U | NPAKTUYECKOMY 3aHSATHUIO
pacTBOpOB.
Tema 3. Koppo3usi MeTasjIoB U CILJIAaBOB.
N3yueHne neKIMOHHOTO
9 [ToaroroBka K MpOMEKyTOYHON MaTepuana, JUTepaTypHbIX 4 4
aTTecTanuu (3a4eTy) HUCTOYHUKOB B
COOTBETCTBUU C TEMaTHKOI
Hroro: 74 102
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6. IlepevyeHb y4eOHO-METOANYECKOT0 0OOecieYeHHU s M0 JUCUMUILINHE
OcHOBHAas1 H IOTIOJTHUTEJIbHAS JIUTEPATYPA

Ne ABTOp, HAUMEHOBAHUE Ton Ipumeyanne
/1 U3/IaHUS
OcHoBHasi yueOHasi JuTEpaTypa

1 | AxmeroB, H.C. Obmast u HeopraHuveckass XUMHUS : yYEOHHK IS ITonHoTekcT
By30B / H.C. AxmeroB. — 12-¢ usn., crep. — Cankrt-IlerepOypr : OBBIH
Jlanb, 2021. — 744 c. — Tekct: 3NeKTPOHHBIH // JIaHb : 31eKTPOHHO- JOCTYII IIpU

. ) 2021

OuOIIMoTeYHAS cucreMa: [caiiT]. — URL: BXOJI€ 10
https://e.lanbook.com/book/153910 — ISBN 978-5-8114-6983-3. — JIOTHHY U
TeKCT: AJEeKTPOHHBIN. napoJo™

2 | Axmeros, H.C. JlaGopaTtopHble 1 CEMHUHApPCKHE 3aHATHS 10 00IIeH [TonHoTekcT
U HeopraHuwdeckoi xumum : ydebHoe mocobue / H.C. Axmeros, OBBII
M.K. AsuzoBa, JI.U. bampirmna. — 6-¢ wm3a., crep. — CaHKT- JNOCTYI IIPU
[TeTepOypr: Jlauw, 2021. — 368 c. — Tekcr: anmekTpoHHbIH // JIaHb : 2021 BXO/I€ 1O
3JICKTPOHHO-OMOIMOTEYHAS cUCTEMa! [caiiT]. — URL.: JIOTUHY U
https://e.lanbook.com/book/168686 — ISBN 978-5-8114-1716-2. — naposo*
TekcT: 31EeKTPOHHBIN.

JlonoJiHuTeIbHASL YUeOHAs JINTepaTypa

3 | [Ipecc, U.A. OcuoBbl 00mieit xumuu : ydyebHoe mocoodue / M. A. [TomHOTEKCT
[Tpecc. — 2-¢ m3n., mepepad. — Cankr-IlerepOypr : Jlans, 2021. — OBBII
496 c. — ISBN 978-5-8114-1203-7. — Tekct : 251eKTpOHHBIH // JlaHb: 2021 JOCTYII IPU
AIIEKTPOHHO-OMOIHOTEHAS cUCTEeMA: [caiiT]. — URL: BXOJIE TIO
https://e.lanbook.com/book/168436 — TekcT: 31EKTPOHHBIHA. JIOTHHY U

apoITro*

4 | Pymsuues, b.B. OxucnurenbHO-BOCCTAaHOBUTEIbHBIE CBOMCTBA [TonHoTEKCT
DIIEMEHTOB M UX COENMHEHHWH B pPAcTBOpax : y4eOHO-CIIPaBOYHOE OBBIH
nocobue / b. B. Pymsnues. — Cankr-IlerepOypr : Jlanp, 2021. — 356 2021 JOCTYII IIPU
c.— Tekct: snexkTpoHHbI / JlaHb : BJIEKTPOHHO-OMOIMOTEUHAS BXOJI€ 1O
cucrema: [caut]. — ISBN  978-5-8114-2746-8. - URL: JIOTUHY U
https://e.lanbook.com/book/167479 — TekcT: 31eKTPOHHBIIA. naposio*

5 | ®unorenko, T.M. Xumus. Knaccel HeopraHMUeCKuX COEAMHEHUI. ITonHoTekcT
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE pEaKuy : yueOHoe rnocodue / OBBII
T.M. ®unorenko, J[.A. deodanos. — KpacHospck : Cubl'Y um. JOCTYII IIPU
akagemuka M. @. Pemernéra, 2019. — 86 c¢.— Tekcr: 2019 BXOJI€ I10
ANIEKTPOHHBIN //  JlaHb : 5IEKTPOHHO-OMOIMOTEYHas cHcTeMa: JIOTUHY U
[caiit]. — URL: https://e.lanbook.com/book/147443 — Tekcr: naposo*
JJIEKTPOHHBIN.

*- Ipe’k/Ie YeM IMPONTH M0 CChUIKE, HEOOXOAUMO BOUTH B CUCTEMY

OYHKIIMOHUPOBAaHUE DJIEKTPOHHOM HH(OPMALIMOHHO-00pa30BaTENbHON cpebl OOecrneunBaeTcs
COOTBETCTBYIOLIMMHU CPEICTBAMU HHPOPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI
Kaxnpiii oOyvarommuiics obecrieyeH AOCTYNOM K JIEKTpOHHOM OmbnuoreyHoi cucreme YIJITY
(http://lib.usfeu.ru/), 36C M3natenscta Jlanp http://e.lanbook.com/, DbC YuuBepcurerckas OubIuoTEKa
ownaite  http://biblioclub.ru/, coaepkampx w#3MaHUS 1O OCHOBHBIM H3yYaeMbIM JHCHUIUIMHAM U
C(OPMHPOBAHHBIX IO COTJIACOBAHHMIO C MPABOOOJANATENAMU yYEOHOM | y4eOHO-METOIHMUECKOU
JUTEPATYPHI.
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CnpaBoyHble 1 HHPOPMALMOHHBIE CHCTEMbI
1. basa gannbix Scopus kommanuu Elsevier B.V. https://www.scopus.com/

IpodeccnonanbHbie 0a3bl JAHHBIX
1. Hayunas snexkrponHas oubnuoteka elibrary. Pexxum nocryma: http://elibrary.ru/.
2. Emunoe okHO ocTyma K o0pazoBaTenbHbIM pecypcam Denepanbubiii mopran (http://window.edu.ru/)
3. bubnuorexa Mamunoctpoutens (https:/lib-bkm.ru/)
4, DnextponHas MHTepHET - OMOIMOTEKA IS «TEXHUYECKH YMHBIX» Jtoaen «TexJIut.py». Pexum
noctyna: http://www.tehlit.ru/.
5. baza mannsix «Otkpseitas 6a3a '[OCTos» (https://standartgost.ru/)
6. NuTepHeT-caiit @eepanibHOrO areHTCTBA N0 TEXHHYECKOMY PEeTyJIMpPOBaHHI0. PexxuM gpocTyma:
http://www.gost.ru/.
7. UnTepHer-caiit M3narensckoro neHTpa «Akanemus». Pexxum gocryna: http:// www.academia-
MOSCOW.ru/.

7. ®oHJ OLIEHOYHBIX CPEICTB /sl MPOBeIeHUsI MPOMEKYTOUHOM aTTecTaluu
0o0y4arommxcsi Mo JMCHUIJINHE

7.1. IlepeyeHb KOMIIETEHIUH C YKa3aHUEM 3TanoB ux GopMupoOBaHNS
B IIpoLiecce 0CBOEHHUs1 00pa30BaTeJIbHOI IPOrpaMMBbl

dopmHpyeMBble KOMIICTCHIIUH By u popma KOHTPOJIsI

OIIK-1 — : cmocoOHOCTRIO (opmynupoBaTh Iend u | [IpOMeKYTOUHBIH  KOHTPOJIB: 3a4eT B

3a/laudl  WCCJIC[IOBAHUS,  BBIABISTH  IPHOPHUTETHI | NHCBMEHHOH (opMme.

pellenus 3a1ad, BHIOMparh M CO3[4aBaTh KpuTepuu | TeKymui KOHTPOJIb: BBIIIOJTHEHHE

OLICHKU IMPAKTUYCCKUX 3aJlaHUU U 3alIuTa OTYETOB I10
HHUM.

OIIK-4 — crmocoOHOCTBIO HCITONB30BaTh 3aKOHBI U | [IpoMeKyTOUHBI  KOHTPOJB: 3a4eT B

METOIbl MaTeMaTHKH, ECTECTBEHHBIX, TYMAHUTAPHBIX M | MUCEMEHHOM (popme

YKOHOMUYECKUX HayK npu perennn | Tekymmi KOHTPOJIb: BBITOJIHEHUE

podecCHOHATBHBIX 3a71a4 NPAKTUYECKHX 3a/IaHUN U 3aIUTa OTYETOB IO
HUM.

7.2. Onucanue nokasarejed 1 KPUTEPHEB OLCHMBAHUS KOMIICTCHIIHI
HA Pa3JIMYHbIX 3Tanax ux GopMUPOBAHKS, ONNUCAHUE KA OLCHUBAHUSA

Kpurepun ouneHnBaHusi NHCBMEHHOI0 OTBeTa Ha BONPOCHI 3a4YeTHOro OuJiera

(MpoMe:KyTOYHBIN KOHTPOJIb popmupoBanusi komnerenuuii OIK-1, OITK-4):

3aumeHo — JaH MOJHBIN, pa3BEPHYTHIN OTBET HA MOCTABJIEHHBIN BOMPOC, IOKa3aHa COBOKYIHOCTh
OCO3HAHHBIX 3HaHUIl 00 O0OBEKTe, JO0Ka3aTeNbHO PACKPHITHI OCHOBHBIE MOJOXKEHUS TEMBbI, B OTBETE
IIPOCIIC)KUBAETCSl 4ETKash CTPYKTypa, JIOTMYecKas I10CIeA0BaTeIbHOCTh, OTPaXaroIasi CYIIHOCTb
pacKpbIBa€MbIX MMOHATUH, TEOPHA, sBICHUH. 3HaHUE 00 00BEKTE IEMOHCTPUPYETCS HA (pOHE TOHUMAHUS
€ro B CUCTEME JIaHHOM HayKH U MEKIUCIUIUIMHAPHBIX cBsi3el. OTBET U3J10KEH JIUTEPATYPHBIM SI3bIKOM B
TEepMUHAX HayKH, IOKa3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh Ha YTOYHSIOIINE BOIIPOCHI;

3aumeno — JlaH TIOJHBIM, Pa3BEpHYTHIM OTBET Ha IOCTABJIECHHBIH BOIPOC, MOKA3aHO yMEHHE
BBIJIEJIUTh CYIIECTBEHHBIE U HECYLIECTBEHHBIE MPU3HAKHU, IPUUUHHO-CIICCTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpPUPOBaH, JIOTUUYEH, U3JI0KEH B TePMHHAX Hayku. OJHAKO JOMYILIEHbl HE3HAYUTENbHbIE OMIMOKH
WJIN HeJI0YeThl, UCIIPABIICHHbIE 0aKalaBpOM C ITOMOIIIBIO «HABOASIIUX» BOIPOCOB;

3aumeHo— JAaH HENOJHBIM OTBET, JIOTMKAa W IOCIEAOBAaTEIbHOCTh MH3JIOKEHUS HMEIOT
CyIIEeCTBEHHbIE HapylleHus. JlonmyiieHsl rpyoble OMMOKH MPHU ONpPEAETICHUH CYLITHOCTH PACKPBIBAEMBIX
MOHATUM, TEOpUH, SBJICHUI, BCIEACTBHE HEMOHMMaHUs OakadaBpoM UX CYIIECTBEHHBIX U
HECYILIECTBEHHBIX IIPU3HAKOB U CBsA3€H. B 0TBETE OTCYTCTBYIOT BBIBO/IBI. Y MEHHE PACKPBITh KOHKPETHBIE
MposiBJIeHUs1 000OLIEHHBIX 3HAaHUI He ToKa3aHo. PeueBoe opopmiieHne TpeOyeT monpaBoK, KOPPEKIINH;
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He 3aymeHO — CTYACHT ACMOHCTPUPYCT HC3HAHUC TCOPCTHUYCCKUX OCHOB MpCIAMETA, HC YMCCT
ACIaTb ApTryYMCHTUPOBAHHBIC BbIBOABI W IPHUBOJWUTH IIPHUMEPLI, ITOKa3bIBACT ciaboe BJIaJICHUEC
MOHOJIOTHYECKOM pC€uyb0, HC BJIAACCT TepMI/IHOHOFI/Ief/’I, MMpOsABJIACT OTCYTCTBUC JIOTUYHOCTU H
IIOCJICA0BAaTCIIbHOCTH HU3JIOXKCHHUA, ACJ1aCT OH_II/I6KI/I, KOTOPBIE HE MOXKET UCIPABUTh, JAXKE ITPU KOPPEKIUN
npenoaaBaTejyicM, OTKAa3bIBACTCA OTBCYATh HA 3aHATHUH.

Kputepuu ouneHKH BBINOJTHEHNUS M 3AIIMTHI OTYETOB MO MPAKTHYECKUM 3aHATUAM (TeKYIIU
KOHTPOJIb ¢popmupoBanus komnerenuuii OIK-1, OIIK-4)

omauuno. paboTa BBIIOJIHEHA B CPOK; Oo(opMIIeHHE U MPaBWIBHOCTh HAMHCAHHS XUMHUYECKUX
peakuui, pacyeToB M T.I. OT4YEeTa OOpa3llOBble, HAIMKCAHbl T'PAMOTHBIC BBIBOJbI; OTYET BBINOJHEH
camocTosITeNbHO. O0yJaronuiicss MpaBUILHO OTBETHII HA BCE BOIIPOCHI ITPH 3aIUTE OTUYETA.

Xopowio: paboTa BBIIIOJIHEHA B CPOK; O(OpMIIEHHE M MPAaBWIBHOCTh HAMUCAHUS XUMHUYECKHX
peaxiuii, pacueToB U T.I. OTYETa 0Opa3IOBBIC; B 33/1a4e HET TPyObIX OIMIMOOK B HAMMMCAHUU XUMHYECKHX
peaxuii, HamMcaHbl FPAMOTHBIE BBIBOJIbI; OTYET BHIIIOJIHEH CAMOCTOATEIbHO. O0yJaromuiics Mpu 3amure
OTYeTa MPaBUIIBHO OTBETUJI HA BCE BOIPOCHI C TIOMOIIIBIO TPEIIO1aBaTeIIs.

yooseiemseopumenvro . padoTa BHINOJHEHA ¢ HapylleHueM rpaduka; B oOpMICHUH, B pacyerax,
HAIMCaHUH XMMHYECKHUX PEAKIUH €CTh OMUOKH, HAITMCAHBI BBIBOJIbI; OTYET BBITIOJHEH CAMOCTOSTEIHHO.
OOyuaromuiics MpH 3alluTe OTYETa OTBETHII HE HAa BCE BOIPOCHI.

HeyOooseremeopumenbHo. O(GOpPMICHHE OTYeTa HE COOTBETCTBYET TpPEOOBAHHIM; pacyeThl He
BBITIOJTHEHBI U XMMHUYECKUE PEaKIMH HAMKCaHbl HE BEPHO, BHIBOJBI HE BEpHBIC; OTYET UMEET IpyObie
OIHOKH.

7.3. TunoBble KOHTPOJIbHbIE 32]aHUS WIH UHble MaTePHAJIbl, HE00OX0AMMBbIE /1JIs1 OLleHKU 3HAHMI,
YMeHHi, HABBIKOB M (MJIH) ONbITA JeATEJLHOCTH, XapaKTepu3yWIUX 3Tanbl (GopMHPOBAHMSA
KOMIIeTeHI[HIi B Mpolecce 0CBOeHNsI 00pa30BaTeIbHOI MPOrpaMMbl

KoHTpoJsbHbBIe BONPOCHI K 324eTy (IIPOMEKYTOYHbIH KOHTPOJIb)

Paznen 1. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI

Paznen 2. Knaccel HeOpraHMueCKNX BEIIECTB

Paznen 3. CtpoeHue aTomMa U IepUOIUYECKasi CUCTEMA HJIEMEHTOB

Paznen 4. Xumunueckast KuHeTHKa. XMMHUYECKOE PAaBHOBECHE

Paznen 5. CriocoObl BbIpaXkeHUs COCTaBa pacTBOPOB

Paznen 6. Tema 1. PacTBopbl 3nekTponnuToB. CMellleHue paBHOBECHS B paCTBOPAX 3JIEKTPOIMUTOB.
Tema 2. I'mnponus.

Paznen 7. OxkucnauTenbHO-BOCCTAHOBUTENbHbBIE PEAKIINU

Paznen 8. DnexTpoxumuyeckue nporecchl. Tema 1. ['anpBaHnYeCKUE STIEMEHTHI.

Tewma 2. D1IeKTpOIN3 pacIiuiaBoB U paCTBOPOB.

Tema 3 Koppo3us MeTasioB u CIIaBOB.

@parmMeHT 3aaHUA K NPAKTHYECKHM padoTaM U 3a1UTe 0TYETOB M0 HUM (TeKYyIIMii KOHTPOJIb)
«JIEKTPOJUTHYECKAS] JUCCOLHANMS U HOHHBIE PeaKIMu»

Heanb padoTbl. PaccMoTpeTh mporecchl MPOTEKAOIINE MPU AIEKTPOIUTHYECKON AUCCOUALNN 1
W3YYUTh MEXaHU3MBbI IPOTEKAHNUS HOHOOOMEHHBIX PEaKIUil B paCTBOpPaX JIEKTPOIHUTOB.

3apaum padorsl. [I[puMeHsst mpaBuiIa HaMMCAHUS HOHOOOMEHHBIX PEAKITUN MTPOTEKAIOIUX B
pacTBOpax MEKTPOIUTOB, IPHOOPECTH IKCIIEPUMEHTAIbHbBIE HABBIKM UX OCYILECTBIICHHS.

Xon padorsl. Mcnonb3ys pa30aBieHHbIE PACTBOPHI XUMUYECKUX COEAMHEHUN TPOBECTU
9KCIEPUMEHTHI WIUTFOCTPUPYIOLUE PA3IUYHYI0 CHILY 2JIEKTPOJIUTOB U BO3MOXKHOCTh
CaMOITPOU3BOJILHOTO MPOTEKaHHSI HOHOOOMEHHBIX PeaKLUi.

OnsiT 1. In1exkmponposodnocms pacmeopos
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B crakaH ycTaHOBKHM, MCHOJb3yeMOW [JIsi Kau€CTBEHHOTO OIPEAENEHUs 3JIEKTPONPOBOJHOCTH
AJICKTPOJIUTOB HAJIEUTE WCCIECIYEMBId PACTBOP, OMYCTHUTE AJICKTPOMBI, BKIOYUTE TOK M IPOBEPHTE,
3aropaeTcs JIM Jamrodyka. TakuM e o0pa3oM MPOBEPSETCS AIEKTPONPOBOJIHOCTH BOJIHBIX PacTBOPOB
caxapo3bl, THJIOBOTO CIIUPTA, CEPHOU KUCIIOTHI, THAPOKCUIA HATPHS, XJIOPU/IAa HATPHUS U BOJOIPOBOIHOM
BOABl. PacTBOpBI MOJDKHBI OBITH OJUHAKOBOW KOHIGHTpamuu. OO 3IIEKTPOMPOBOIHOCTA PACTBOPOB
CYJIUTH IO SIPKOCTU CBEUCHUS JTAMIIOUKH. 3alUIITUTE YPABHEHHS TUCCOIUAIIUN JIEKTPOJIUTOB B Ta0I. 1.

Tabmma 1
Peakiiuu mpo1ieccoB JIEKTPOIUTUUCCKOM TUCCOIUAIINN COCTMHCHUI
BemectBo Peaknusa nucconmanuu BriBox

HZOBOHOHPOB.

H ZOZ[I/ICTI/IJ'IHI/IpOB.
CeH1206

C,HsOH

NaCl

NaOH

H, SO,
CH3COOH(K0HH)
CH3COOH pass)
NH,OH

OnbIT 2. Diekmponposoonocme pacmeopa conu
B crakaH ycTaHOBKH, HCIIOJNIB3YEMOH /Jii Kau€CTBEHHOI'O OINPEIENICHUSI 3JIEKTPOIPOBOAHOCTH
ANIEKTPOJIUTOB HaJeiTe pa30aBlIEHHBIM PAacTBOpP THAPOKCHIA aMMOHHS U TpUJIeTe paBHBIH 00bBEM
pa30aBieHHON YKCYCHOM KucioThl. Bimtounte ycraHoBky. Kak m3mensercs Hakan nmammnouku? [laiite
HE00X0MMBIEC OOBSICHEHHSI, 3aIIMCaB YPABHEHUS PEaKIMil B MOJIEKYJISIPHOM U MOHHOM BHJIE.

Onsit 3. Honnvle peakyuu c odpazosanuem ocaoxa
B nBe npoOupku BHEcHTE 1O 2-3 MIT CIIEAYIOIIUX PACTBOPOB:
B niepByro — xsopuna xenesa (1) FeCls, Bo Bropyro — cepHoit kuciotsr HySO4,
3arem B MpOOHPKH J00ABHTE MO TAKOMY XK€ KOJHMUYECTBY PACTBOPOB: B MEPBYIO — TMAPOKCHIIA HATPHUS
(NaOH), Bo Bropyro — xsopuna Oapusi (BaCl,). B oboux omnbiTax HaOmrogaiiTe oOpa3oBaHUE TPYIHO
pacTtBopuMbIX coenuHeHuit. Kakunx? CocraBbre yYpaBHEHHsS COOTBETCTBYIOIIMX pEaKkUWil B
MOJIEKYJISIPHOM U HOHHOM BH/IE.

Onsit 4. Honnvie peakyuu ¢ 00pazosanuem ciaboouccouuupyroujux 6euiecme

1. B mpobupky, nomecture 1-2 Ma pacTBOpa amerara HaTpus M HpUIEHTe pacTBOP
pa3baBiieHHOMN cepHOM KUCI0Thl. COCTaBbTE YpPAaBHEHUS PEAKIMI B MOJIEKYISIPHON U MIOHHOW (hopmMax.
2. B npoOupky momectute 1-2 mur pacTBOpa XJOpHIa aMMOHHS M J0OaBbTE  pPacTBOP

menoyn. Omnpenenurte BbLAEHAIOMMKACA ra3 mo 3amaxy. [IpoOMpKy MOXXKHO MOJIOTPeTh. 3aluIIuTe
ypaBHEHHUS peakuili B MOJIEKYJISIPHOU U MOHHOH popmax.

3. B nBe npoGupku BHecute no 1-2 mia 2H. pactBopa menoun NaOH u no6asinsiite mo ogHoH
Karuie pactBopa ¢eHondranensa. [lox BIMsHUEM KaKUX MOHOB PacTBOP OKPACHUJICS B MAaJMHOBBINA 1IBET?
B nipoOupku 10 obeciiBeunBaHus pacTBOPA MO KAIUISIM JJOOABJISITE COOTBETCTBEHHO B OJIHY - 2H. PacTBOP
COJISTHOHM KHCIIOTBI, B IPYT'YIO — PACTBOP YKCYCHOM KHCIIOTBI.
YeMm 00BsCHSIETCS MCUE3HOBEHUE T'MJIPOKCUA-MOHOB IpH J00aBIeHUM KUCIOTHI? B kakoM ciydae
oOecliBeUnBaHUE pacTBOpa HacTymaeT OwbicTpee? Hammmmre ypaBHEHHS TPOUCXOMSIIUX PEAKIUNA B
MOJIEKYJISIPHOM 1 HOHHOM (opMax.

OnbIt 5. Honnvie peakyuu ¢ oopazoeanuem aemyqux npooyKmoeg peaKyuu
ITomecture B npobupky 1-2 mukpommarenst NayCO3z 1 100aBbTe MO KarwisiM pacTBOP YKCYCHOM
KHUCJIOTHL. HamummmTe ypaBHEHHE MPOUCXOIAIICH PeaKIInK B MOJIEKYIIIPHOM ¥ HOHHOM BHJIE.
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Onsit 6. Honnvle peakyuu c 06pazosanuem KOMRIEKCHbIX COEOUHEHUT
B npo6upky BHecute 1-2 M pactBopa cynbpata meaun CuSO,4 1 moeicTByiiTe Ha HETO HEOOIbIITNM
KonyecTBOM pactBopa menoun NaOH. OTmerbTe 1BET 0cazka U COCTaBbTE YPABHEHUS PEAKIUU. 3aTeM
B NpoOOMPKY MO KamisaM J00aBisiiiTe KOHLEHTPUPOBAHHBIM pacTBop ammuaka. Habmrogaiite 3a
pacTBOpEHUEM OCaJiKa U U3MEHEHHEM OKpackH pacTBOpa BCIIEACTBHE 00pa30BaHMs KOMIUIEKCHBIX HOHOB
ammuakata menu. CocTaBbTe YpaBHEHUS PEAKIUil B MOJICKYJIIPHOW U MOHHOM popmax.

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK W YPOBHEil c()OPMHPOBAHHBIX KOMIIETCHIIHIA

YpoBeHb
c(hOpMHUPOBAHHBIX Orenka Ilosicuenust
KOMIIETEHIINH

TeopeTnueckoe coaepKaHHE Kypca OCBOEHO IOJHOCTBIO,
BCE IPEIYCMOTPEHHbIE MPOrpaMMoil 00ydeHHs ydeOHbIe 3adaHHUs
BBITIOJIHCHBI.
Bricokuii 3a4TEHO OOyyaronuiicss 1eMOHCTPUPYET CHOCOOHOCTH Ha BBICOKOM
YpOBHE MPUMEHSATD CUCTEMY €CTECTBEHHOHAYYHBIX
byHIaMeHTaIbHbBIX 3HaHUU TUISE UICHTU(PHUKAIIH,
dbopMyIupOBaHUs U peleHus MpodhecCHOHATBHBIX 3a/1a4

Teoperudeckoe coJep)aHUE Kypca OCBOCHO IOJHOCTBIO,
BCE NIPEYCMOTPECHHBIE TIPOTPaMMOil 00y4YeHHs YICOHbBIC 3aaHHUsI
BBINOJIHEHBI C HE3HAYUTEIbHBIMU 3aMEUYaHUSIMH.

OO0yuarmuiicss JEMOHCTPUPYET CIOCOOHOCTh MPUMEHSTH
CHUCTEMYy CCTECTBCHHOHAYYHBIX (DYHIaMEHTAJIbHBIX 3HAHWH JUIs
UICHTUDUKAINN U peHIeHus: Tpo(ecCHOHANBHBIX 3a/1a4.

bazoBriit 3a4TEHO

Teoperuueckoe coaepkaHHE Kypca OCBOEHO YacTUYHO,
OOJBIIMHCTBO  NIPEIYCMOTPEHHBIX  MPOrpaMMOM  O0OydeHHUs
yueOHBIX 3aJJaHUi BBIIIOJHEHO, B HUX UMEIOTCSI OILUOKH.

OOyyaromuiicss MOKET TOJ PYKOBOJACTBOM IPUMEHSTh
OCHOBHBIC €CTECTBEHHOHAy4YHbIE 3aKOHbl XHMHMHM B pELICHUU
poecCHOHANIBHBIX 3aJ1au.

[Toporossiii 3a4TEHO

Teoperuueckoe  cojepkaHWe Kypca HE  OCBOEHO,
OOJNBINIMHCTBO  TPEIYCMOTPEHHBIX  MPOTPaMMON  OOyYCHHS
yueOHBIX 3aJlaHuil 100 HE BBHIMOIHEHBI, JIUOO coaepKaT TpyObie
OmMOKM; JOTOJHUTENBHAS  CaMOCTOATENbHas paboTa Hax
Huzkuit HE 3a4TeHO | MaTepuajioM He TMpuBela K KaKkoMy-THMOO 3HAYUTEIBHOMY
MTOBBIINICHUIO KaYeCTBA BBITIOJHEHUS YICOHBIX 3a/IaHUN.

OOyyaromuiics He CIMOCOOEH TPUMEHSATH OCHOBHBIE
€CTECTBCHHOHAYYHBIC 3aKOHBI XUMUH B peleHnn
podecCHOHANBHBIX 3a]1au.

8. Meroguyeckue ykazaHus 1JIsl CAMOCTOSITEIbHON padoThI 00y4aromuxcst

CamocrodTrenbHas paboTa CIOCOOCTBYET 3aKPEIUICHUIO HABBIKOB PalbOTHI ¢ y4yeOHOW M Hay4dHOMH
JTUTEPATypPOid, OCMBICIICHHIO U 3aKPETICHUIO TEOPETUIECKOTO MaTepraa 1o XHMHUH.
CamocrosTenbHas paboTa BBIIOJIHIETCS BO BHEAYJAUTOPHOE (ayAMTOPHOE) BpeMs MO 3aJaHUI0 U
IpU METOIMYECKOM DPYKOBOJCTBE IIpernojaBareis, HO 0e3 ero HEMOCPEACTBEHHOro ydacTus (TIpH
YaCTUYHOM HEIMOCPEJICTBEHHOM YYacTHH NPENoaBaTelis, OCTABISIONIEM BEAYIIYI0 pOJib B KOHTPOJE 3a
paboToif CTyIEHTOB U MaruCTPaHTOB).
Dopmbl camocmosamenbHol pabomul CTyJEHTOB pa3HO0Opa3Hbl. OHU BKJIIOUAIOT B CE0sL:

- U3y4YeHHe y4yeOHON, HAyYHOM M METOAMYECKOMN JUTepaTyphl, MaTepUaAIOB NEPUOANUECKUX
U3JJaHUH C TPUBJIEYCHHEM 3JIEKTPOHHBIX CPEACTB O(PUIMATBHOM, CTATUCTHYECKOW, MEPHUOJHUECKON U
Hay4yHOU nHpopManuy;
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- BBHITIOJTHEHUE OTYETA MIPH MMOATOTOBKE K MPAKTUYECKUM 3aHSATHSIM.

B mpornecce u3ydeHusi TUCHMIUIAHBI «XUMHS» cTyAeHTamu HampasiaeHus 23.03.02 «Hazemubie
TPAHCHOPTHO-TEXHOJIOTUYECKAE KOMIUICKCh» (mpoduiab — ABTOMOOMJIC- M TPAKTOPOCTPOCHHE)
OCHOBHBIMU BUOAMU CAMOCMOSMENbHOU PAOOMbL SIBISIOTCS:

- OAATOTOBKA K aYJANTOPHBIM 3aHSATHSIM;

- BBIIIOJIHEHUE OTYETA K MPAKTHYECKUM 3aHATHUSM;

- MOAATOTOBKA K 3K3aMEHY.

Tloozomoeka Kk npakmuyeckum 3aHAMusM.

BreimonHnenue otuera K JiabopaTOpHOW paboTe SBISETCS YacThIO CaMOCTOSITENIBHON paboThI
00y4YaroIerocsi U NpeaycMaTpuBacT WHAWBUIYAIbHYIO paOOTy CTYICHTOB C Y4eOHOM, TEXHUYECKOH U
CIIPABOYHOM JIMTEPATYPOU MO COOTBETCTBYIOLIUM pa3JeiaM Kypca.

Llenb0 MPAaKTUYECKUX 3aHATUHN SBISCTCS 3aKPEIUICHUE MPAKTHUYECKUX HABBIKOB, IMOJIYYCHHBIX HA
TIEKIMOHHBIX 3aHATHSIX.

CryneHT B OTYeTe K MPAKTUYECKOMY 3aHSTHIO BBINOJHSAET 3aJaHue 1O BapuaHTy. Homep
BapHaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYICHTA B CIIUCKE TPYIIITHL.

PykoBoauTennb W3 umMcia npenojaBarencii Kadeapbl OCYIIECTBISET TEKyIIee PYKOBOJCTBO,
KOTOpPOE BKIFOYACT: CUCTEMATUYECKUE KOHCYJbTAI[UU C IETbI0 OKAa3aHWs OPraHU3AIlMOHHOW M HAy4YHO-
METOJMYECKOW TMOMOIIM CTYJICHTY; KOHTPOJb HaJl BBINOJHEHUEM pabOThl B YCTAHOBIICHHBIC CPOKH;
MIPOBEPKY COoACpkKaHUSI ¥ 0OOPMIICHHSI OTYETA MO MMPAKTUICCKOMY 3aHSITHIO.

[IpakTHyeckoe 3aHATHE BBITIOJIHICTCS OOYYAIONMIMMCS CaMOCTOSITEIbHO M B BHJC OTYETa I10
BEITIOJTHEHHON TIPAaKTHYECKOW paboTe TpEACTaBsieTcs K TPOBEPKE MPEroJaBaTeNlio 10 Hadaia
9K3aMEHAIIMOHHON ceccur. OTUYeT JODKEH OBITh aKKypaTHO O(GOPMIICH B NEYaTHOM HIIM IMMHChMEHHOM
BUje, OBITH yOOEH JIJIsl MPOBEPKHU M XPAHCHUS.

CTyneHTbl, He BBITIOJHHUBIINE NIPAKTUYECKUE PpabOThl M HE O()OPMUBIIKE IO HUM OTYETHI, K claue
3a4yeTa He JOITYyCKAIoTCS.

9. lepevyeHb HHPOPMANUOHHBIX TEXHOJIOTHii, HCTIOJIb3YeMBbIX
NPHU OCYLIECTBJICHNH 00pa30BaTEJIbHOI0 MPOLecca 1o AUCHUIINHE

JUis yCHEeIIHOTO OBJaJeHHUsl JUCLUIUIMHON MCIOJIB3YIOTCS Crenyromue HHPOpPMAaluOHHbIE
TEXHOJIOTHU OOyUEHHUS:

e [lpu npoBeneHUHU JIEKIMH HCHONB3YIOTCS MPE3CHTAIllMd Marepuana B mporpamme Microsoft
Office (PowerPoint), nucronb30BaHKe BHICOMATEPUAIOB PA3THUHBIX HHTEPHET-PECYPCOB.

* [lpakTuueckue 3aHATUS IO JUCLUIUIMHE MPOBOJATCS C MCIOJIb30BaHMEM HEOOXOJMMOIo
METOAMYECKOr0 MaTepHaia (METOANYECKHE YKa3aHUsl, CIPABOYHUKH, TaOIUIIBI U T.I1.).

* B CiIydae JUCTAHIIMOHHOTO M3YYEHUS JUCUIUIUIMHBI H CAMOCTOSTEILHON PaOOThI HCIIONIB3YeTCs
BUOC (MOODLE).

B mpomecce u3ydeHHs] MUCHUIUIMHBI YYEOHBIMH IIENISIMHU SIBJISIFOTCS. TIPBUYHOE BOCIIPHUSTHE
y4yeOHOM uHpOpMalMu O TEOPEeTHMYECKHMX OCHOBaX, €€ YCBOEHHE, 3allOMHHAaHHME, a TakKke
CTPYKTYpUPOBaHUE TTOTYICHHBIX 3HAHUW W Pa3BUTHE MHTEIUICKTYAbHBIX YMEHHH, OPUEHTHPOBAHHBIX HA
CIOCOOBl  JEATENBHOCTH  PENpOJYKTUBHOTO  xapakrepa. IlocpeacTBOM — MCHONB30BaHMUA — ATHX
WHTEIJUICKTYaJIbHBIX YMEHHUI JOCTHTAIOTCS Y3HABaHHUE paHee YCBOCHHOTO MaTepraia B HOBBIX CHUTYAIHSIX,
pUMEHEHHE a0CTPAKTHOTO 3HAHUS B KOHKPETHBIX CUTYallUsX.

Jis JOCTYOKEHHS] 3THUX IeNeld HWCIONB3YIOTCS B OCHOBHOM TPaIUIIMOHHBIE WH(OPMATHBHO-
pa3BUBAIOIIME TEXHOJOTMM OOYYEHHS C YYeTOM pa3jIMYHOI'O COYETAHUS MACCUBHBIX (hopM (JIeKuus U
MPaKTUYECKOe 3aHATHE, KOHCYJbTAIMS, CaMOCTOSATENbHAs pabdoTa) ¥ PENpPOIyKTHBHBIX METOIOB
o0y4yeHHs (IIOBECTBOBATENbHOE M3JIOKEHHE YueOHOH uHbopManyu, 0OBICHUTENbHO-ULTIOCTPATUBHOE
U3JIOKEeHWE) W J1abOpaTOpPHO-IPAKTHYECKHUX METOAOB  OOy4deHHs (BBIOJHEHHE XHUMHYECKOTO
IKCTIEPUMEHTA).

VYHuBepcuTeT o0OecredeH HEOOXOIMMBIM  KOMIUIEKTOM  JIMIIEH3UOHHOTO  IPOTPaMMHOTO
obecrieyeHus:

e [[OII "Xumus. Buptyansnas nadoparopus. 3agaun. TpeHnaxepsl. Tects" (BY351);
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®  CEeMEelCTBO KOMMEPUYECKHX OIEPallMOHHBIX cUcTeM cemericTBa Microsoft Windows;

e oducHsbI maket npwioxeHuit Microsoft Office;

e [porpamMMHasl cucTeMa JJii OOHapYyKEHHUS TEKCTOBBIX 3aUMCTBOBAHMM B YUEOHBIX U HAYYHBIX
paborax «AHTHIUIaruat. BY3».

10. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOIi 1JIs OCYIIECTBJIEHUSA
00pa3oBaTe/ILHOIO NMPoIEecca MO JUCHUILINHE

Peanmzanuss yueOHOro mpoliecca OCYIIECTBISETCS B CICHHUATIBHBIX yUEOHBIX AYJAUTOPHSIX
VHHUBEpPCHTETa Ui TPOBEICHHS 3aHSATHUH JICKIMOHHOTO THIA, TPYIIOBBIX M WHIAMBHIYaJIbHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJISI M IPOMEXKYTOUHOW arTecTanuu. Bece ayMTOpUN YKOMILIEKTOBAHBI
CICIUAIM3UPOBAHHOW MeOCIbI0 M TEXHHYSCKHMMH CPEICTBAMH  OOYYCHHs, CIyXKAIUMH  JIIs
npencTaBicHuss ydeOHOU wH(popManuu Oonbiiol ayautopuu. llpu HEoOXOIUMOCTH 00 y4YaroUuIIMCs
Npe/UIaraloTcss  HaOOpbl  JIEMOHCTPAIIMOHHOTO  O0OpyIOBaHHMS ¥ y4eOHO-HATJISAHBIX — ITOCOOMIA,
00eCTIeYNBAOIINE TEMATHYECKUE MILTIOCTPALINH.

CamocrosTenbHas paboTa OOYYAIONIUXCs BBIMOJHACTCS B CICIHATH3UPOBAHHOW ayTuTOPUH,
KoTopasi 00opytoBaHa y4eOHOH MeOebi0, KOMITBIOTEPHOM TEXHUKOW ¢ BO3MOXKHOCTHIO TIOJKITIOYCHHS K
cetn «/HTEpHET» U 00ECIIEYCHUEM JIOCTYIIA B AJIEKTPOHHYIO WH(POPMAIMOHHO-00pa30BaTEeIbHYIO CpeIy
YTIITY.

Ecth nomernienue uist XpaHeHUS U MPOPUIAKTHYECKOTO 00CITY)KUBAHHSI YU€OHOTO 000PYJ0BaHUSI.

TpeOoBanus K ayIMTOPUAM

HaumMmeHoBaHue CrieuaIbHBIX
IIOMEIIEHUN U IIOMELICHUI
JUTSI CAMOCTOSITETIbHOM paOOThI

OcCHaIleHHOCTh CIIEUAJIbHBIX TOMEILEHUI
Y TIOMEUIEHUH JIsl CaMOCTOSATENbHON pabOThI

ITomemmenue ajs TIEKIIUOHHBIX U Cromnbl, crynpsg, pabodee MECTO, OCHAIIEHHOE
MPAKTUYECKUX 3aHITUHI, TPYIIIOBBIX U KOMIBIOTEPOM C BBIXOJIOM B ceThb HTEpHET u
VHIMBUYyaJIbHBIX KOHCYJIbTALIHM, AIIEKTPOHHYI0 MH(OPMALMOHHYI0 00pa30BaTeIbHYIO
TEKYLIEH U TPOMEKYTOUHOMN cpeny, a TakKe: 3KpaH, MPOEKTOP, MAPKEPHAS JTOCKA,
aTTeCTaIlUH. tabmuneit J[.M.Menaeneesa, Tabmuunamu ¢ Psgom

CTaHIAPTHBIX BIEKTPOIHBIX IMOTCHITAJIOB,

pacTBOPUMOCTH COJed W OCHOBaHMH B BOJE,
CTETIeHEH JMCCONMAIMKM  CIIA0BIX  DJIEKTPOJIUTOB,
KOHCTAQHT YCTOWYMBOCTH KOMIUIEKCHBIX COEJUHEHUN
M TJ., a TaKkke Ja0OpaTOpHBIM  CTOJIOM,
o0ecreynBaroIuM [pPOBEIEHUE BO BpeMs JIEKLIUU
JEMOHCTPAIIMOHHBIX OMBITOB, CTEHJI OXpaHbl TPyAa U
TeXHUKH Oe3onmacHocTH (ayn. 2-505, 2-524).

[Tomemnienue s 1a60paTOPHBIX VY4eOunble nabopaTopun (Xumuueckas J1abopaTopusi)
3aHATUH U TEKYIIEro KOHTPOJIS OCHAIlIeHHasl JJaOOPaTOPHBIMU CTOJAMHU U CTYJIbSMHU,
MEJIOBOH 10CKOH, MKa(oM Ui XpaHEHUsI PEaKTHUBOB,
METAJUIMYECKUMHU CTeNJIaKaMi — 2 IIT., KOMIUIEKTOM

y4eOHO-HATTSAIHBIX ~ MaTepHajoB,  XUMHYECKOU
nocyou u peaxkTuBamu, MOHOMEpaMH,
71a00paTOPHBIMA YCTaHOBKaMH, BBITSDKHBIMU
mkadamu — 3 mT.
[TomernieHus 17151 CaMOCTOSITETTHHOM Cronbl, cTymbs, 3KpaH, mpoekrtop. PaGoume mecra
paboThI CTYZICHTOB, OCHAIIIEHbl KOMITBIOTEPAMHU C BBIXOJIOM B

ceTb VIHTEpHET W DIIEKTPOHHYIO WH(POPMAIMOHHYIO
00pa30BaTEIbHYIO CPENY.

[TomenieHnue It XpaHSHUS U Pacxomneie  marepwansl s peMOHTa U
POUIAKTHIECKOTO 00CTYKUBAHUS oOCIIy)KMBaHUsI TEeXHMKH. Mecra A XpaHEHUs
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