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AHHOTAaIMA

Hucuurnnnna  «PU3MKO-XMMUYECKHE  OCHOBBI  0€30MaCHOCTH» BXOJIUT B
0o0pa3oBaTeIbHYI0 MPOrpaMMy BBICIIETO OOpa3oBaHUs — MporpamMmy OakajgaBpuara IO
HampaBjieHuo moarotoBku/ crenuanbHocTh 15.03.06 «Mexarponuka M poOOTOTEXHUKA»
HanpasieHHOcTH «PoboToTexHukay. [ucuumimHa peanusyercs kaheapoit «NeSy.

JucuunnnHa HaneneHa Ha pOpMHUPOBAHKE Y BHITYCKHHUKA CJIEIYIOIIUX KOMITETEHITHIA:

OIIK-10 «CmocobeH KOHTpPOJIMPOBAaTH M  OOecHeyrBaTh MPOM3BOJACTBEHHYIO U
9KOJIOTUYECKYIO 0€30MacHOCTh Ha pabounX MeCcTax»

Conep:kaHre AUCHUIUTMHBI OXBATBIBAET KPYT BOIPOCOB, CBS3aHHBIX C HCIIOJIb30BAHHUEM
3HaHUH PU3NYECKON U KOJIOMAHON XUMUU B 00JIACTH pelIeHUs WHXEHEPHBIX 3a/1a4.

[IpenogaBanre AWCHUIUIMHBI TPEAYCMATPUBACT cleAyromme (HOpMbl OpraHu3aluu
yueOHOro  mpoliecca:  JIeKIUHM, JlabopaTopHble  pabOThl, camocTosTelIbHass  pabora
00yJaronerocs.

[IporpaMMoil AUCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUHASI aTTecTanus B popme IK3aMeHa.

OO0mast TpyI0eMKOCTh OCBOCHHUS AMCUUIUIMHBI COCTaBNIAeT 3 3a4eTHBIX eauHuIsl, 108
9acoB.

SI3bIK 00yUYEHUS 110 TUCIUTUINHE KPYCCKUN »



1. TlepedeHb MIaHUPYEMBIX PE3YJIBTATOB OOYUCHUS IO TUCITUTIIIMHE
1.1. Ilenu npenoaaBaHus IACHUILIMHBI
[lenpt0 OCBOGHHS IUCHHUILIMHBI SIBISIETCS (OPMHUPOBAHHE Y CTYACHTOB OCHOB 0a30BBIX
3HAHWK B 00JIACTW XWUMHH, CBOMCTBAX BEIIECTB M HMX IOBEACHHHM B PAa3JUYHBIX YCIIOBHUSX,
3aKOHOMEPHOCTSIX MTPOTEKAHUST (PU3UKO-XUMHUYECKUX MTPOIIECCOB.

1.2. JlucuuruiiHa BXOJHUT B COCTaB 00s3aTENbHON YacTH 0Opa3oBaTEIbHON MPOTPaMMBbI
BhIcIIero oopazoBanus (nanee — OI1 BO).

1.3. TlepeuyeHp mIaHUPYEMBIX PE3yabTaTOB O0YUYEHHUS 1O JUCLHUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3yibTatamu ocBoeHus: OI1 BO.

B pesynbrare u3ydeHHs JUCHUIUIMHBI OOYYAIOMIMKCS IOJDKEH 00JafaTh CIEAYIOIIUMHU
KOMIIETEHLIUSAMH WM UX 4YacTaMH. KoMneTeHIMu 1 MHAMKATOPbl UX JTOCTHXKEHHUSI IIPUBEJICHBI B
tabmume 1.

Tabnuua 1 — Ilepeyenb KOMIETEHIIUN U MHIMKATOPOB MX AOCTHXKEHUS

Kareropus (rpymnmna) Koz n Kon n HaumenoBanue MHIUKaTOpa
HalMEHOBAaHUE
KOMIIETEHLIUU JIOCTUKEHUSI KOMIIETEHIIUU
KOMIETEHIIUU

OIIK-10.3.1 3Haer HOpMaTHBHYIO 0a3y B
00J1aCTH TIPOMBILIUICHHOM, TTOKAPHOM,
OIIK-10 Criocoben 9KOJIOTHUYECKOM 0€30I1aCHOCTH,

KOHTPOJINPOBAThH U AJIEKTPOOE30IMACHOCTH U OXPaHbl TPya
o0ecrieunBaTh OIIK-10.VY.1 ymeeT npon3BOIUTH OLIEHK
Ob6menpodeccruoHanbHbIe M P - y
MPOM3BOJICTBEHHYIO | MOTEHIMAJIBHBIX OMACHOCTEH,
KOMIIETEHIINU
1 DKOJIOTUIECKYIO COIPOBOXK/TAIOIIUX IKCILTYaTAIHIO
0Ee30I1aCHOCTh HA pa3pabaThIBaeMbIX MEXaTPOHHBIX U
pabouyux mMecrax POOOTOTEXHUYECKUX CHCTEM, 00OCHOBAHHE
Mep IO MPEAOTBPALICHUIO TAKHUX
ornacHoOCTeH

2. Mecro muctmuuHb! B cTpyKType OI1
JucuunianHa MokeT 0a3upoBaThCS Ha 3HAHUSIX, paHee MPUOOPETEHHBIX 00YYAIOIIUMUCS
MPY U3YYECHHUH CIIEAYIOIINX TACIUILINH:
— «Duznka,
— «l/H)XeHepHas YKOJIOTHUS.

3HaHI/I$[, MOJIYYCHHBIC TIpHU H3YUCHHWH MaTcpuaia )IaHHOﬁ JUCIHUIIIMHBI, MMCIOT KaK
CaMOCTOSITeTIbHOE 3HAYEHUE, TaK U MOTYT HUCIIOJIL30BAThHCS MPU U3YYSHHUH IPYTUX AUCHIUTUINH:

— «DJEeKTPOTEXHUUECKOE MaTEPUATOBEICHHEY,

— «DNEeKTPOTEXHUKAY,

- ((HpOI/ISBOI[CTBeHHaSI npeaauIIIioOMHasd IpakTUKa»

— «BpInmyckHas kBanupuKauoHHas padoTay.

3. O0BeM ¥ TPYTO0EMKOCTh JTUCIUTUTHHBI
Jlannpie 06 oOmieM oObeMe MUCIMILIHMHBI, TPYAOEMKOCTH OTIEIbHBIX BUIOB YUeOHOMH
paboTHI 10 AUCHHUTUIMHE (M pacipeielieHHe 3TOH TPYIOSEMKOCTH 110 CEMECTPaM) TIPEICTABICHBI B
Tabmie 2.

Tabmuma 2 — O0beM U TPYJOEMKOCTh JUCIUATUTHHBI

TpynoemkocTs 1o
Bun yuebHoit paboTsl Bcero ceMecTpam
Ne2

1 2 3




Oowan mpyooemKocma oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)

U3 Hux 4yacosé npakmuuecKoil n0020MoeKu

Ayoumopmusle 3anamus, BCETo 4ac. 34 34

B TOM YHCIIC:

nexkruu (JI), (qac) 17 17

npaktuueckue/cemuHapekue 3anarus  (113),

(dac)

naboparopusie pabdotsl (JIP), (wac) 17 17

KypcoBoii mpoekT (padota) (KII, KP), (yac)

JK3aMeH, (Jac) 45 45
CamocmosamenvHas paboma, Bcero (4ac) 29 29
Buo npomesicymounoin ammecmayuu’ 3adger,
mudd. 3auer, sk3amen (3auer, dudd. 3au, OK3. OK3.
DK3.*%*)

*k
[Ipumeuanue: xaHIMOATCKHIT IK3aMEH

4. ConepxaHue NUCHUTLTUHBI
4.1. PacnpeneneHue TpyIOeMKOCTH AUCIUILTHHBI 10 pa3jeiaM U BHIAM 3aHSATHI.
Paznensl, TeMbI TUCIUIUIMHBI U UX TPYAOEMKOCTh PUBEACHBI B TA0IHIIE 3.

Tabnua 3 — Pa3fensl, TeMbl AMCHUIUIMHBI, UX TPYJOEMKOCTh

Pa3znenbl, TEMbI IUCLIMIUIMHBI Texma | 113 (C3) 1P KII CPC
’ (uac) (uac) (dac) (uac) (dac)
Cemecrtp 2

Pasnen 1. Beenenue 1 2

Paznen 2. Xumudeckast TepMoIUHAMHUKA 1 2

Paznen 3. Xumuueckoe paBHOBECHE 1 2

Paznen 4. ®azoBoe paBHOBECHE U PaCTBOPHI 1 2

Paszgen 5. XuMuueckas KUHETHKA U KaTaJIA3 1 3

Pazzen 6. DiaekTpoxumust 2 3

Paznen 7. lucniepcHeie cucteMsl. KommonmHoe 1 5 3

COCTOSIHUE BEIECTBA

Paznen 8. [loBepXxHOCTHBIE SBJICHUS U aICOPOITHS 2 2 3

Paznen 9. MUKpOreTepOreHHbIE CUCTEMBI. 5 2 5

[TonydeHne TUCHEPCHBIX CUCTEM M MX OYMCTKA

Paznen 10. DnekTpuyecKkre cBOMNCTBA 5 5

BBICOKOJMCIIEPCHBIX CUCTEM

Paznen 11. Crabunuzanysi 1 KoaryJssiuys 5 8 3

KOJUIOWJTHBIX CHCTEM

Pasnen 12. KomougHple MOBEPXHOCTHO-aKTUBHBIE 1 5

BEIIIECTBA

Hroro B cemecrpe: 17 17 29
Htoro 17 0 17 0 29




[IpakThueckass IMOATrOTOBKA 3aKJIIOYAeTCsl B HEMOCPEJCTBEHHOM  BBINOJIHCHUH
OOydJaromMMHCSL  ONPENCTICHHBIX  TPYIOBBIX  (yHKIMH,  CBA3aHHBIX C  Oy;yuue
po¢eCCHOHANTBHON AEATEIBHOCTBIO.

4.2. CopeprxaHue pa3iesioB U TEM JICKITAOHHBIX 3aHSATHH.
CopepxaHue pa3ieioB U TeM JISKIIMOHHBIX 3aHATUH MPUBEICHO B TabmuIe 4.

Tabnuua 4 — Coneprkanue paziesioB U TEM JEKIIMOHHOTO LIUKJIA

Howme
p HazBanue u conepxkanue pa3iesioB U TeM JEKIUOHHBIX 3aHITHIA
pasnena
Pa3zpgen 1 Beenenue

Lenp 1 3a1aun AMCHUIIIMHBL. BO3HUKHOBEHHE (PU3NUECKOM U KOJUTOUTHOM
XMMHH KaK CaMOCTOSTENBHBIX AucuuIuiMH. M.B. JIoMmoHOCOB -
OCHOBOMOJIOKHUK (pu3uueckoit xumun. [Ipeamer ¢pusnueckoi 1 KOJTOUIHOM
XUMUH. 3HaYeHne pU3MYECKON U KOJJIOUJHOW XUMUHU B TEXHOJIOTUAX 3ALIUTHI
OKPY’KarOILEH CPEe/IB.

Paznen 2 XuMnuyeckasi TEepMOAUHAMHKA

[Ipeamer u 3agaun XUMUYECKOU TepMOIUHAMUKHI. OCHOBHBIE TIOHSITHS:
CUCTEMA U €€ BUJbl U COCTOSIHUE CUCTEMBI, [TapaMeTPhl

COCTOSIHUS, (DYHKIIMU COCTOSTHHSA U Tpoliecca. TepMoanHaMuIecKoe
paBHoBecue. TermnoBbie 3 deKThl: 00pa30BaHUs U CTOPAHHUSI BEILIECTB,
arperaTHbIX MPeBpalICHUH, pEaKIIMi HEUTpATU3AIH, PACTBOPCHUS U
ruaparanuu. CTaHJapTHBIE TEIUIOTHL. TepMOXUMUYECKUE YPABHEHMUS.
[1epBbIif 3aKOH TePMOIMHAMUKA. BHYTpEHHSIsI SHEprUs, TEeIIoTa U padoTa.
Ouranenus. 3akoH ['ecca. CnencrBus U3 3akoHa 'ecca. 3aBUCMMOCTD
TEIIOBOTO A deKTa oT TemrepaTypsl. Y paBHeHus: Kupxroda.

Bropoii 3akoH TepMoIuHAMUKH, €r0 (OPMYTUPOBKHU. DHTPOIHUS — QYHKIUSI
COCTOSIHUA cUCTEMBI. CBS3b SHTPOIHUH C TEPMOJAMHAMHYECKONU BEPOSTHOCTHIO.
Craructuyeckuil XapakTep BTOPOro Havaia TepMOJIMHAMUKH. Berancnenue
SHTponuH Npu (Ha3oBeIX nepexoax. [[puMenenne BToporo Havaiza
TEPMOMHAMUKH K H300apHO- (H30XOPHO-) H30TEPMHUYCCKUM MTPOIIECCaM.
Tepmonunamuueckue ¢pyHkiuu. Dueprus ['n66ca, sneprus I'enbmromnsbia.
TepmoauHamMuyeckas TEOpUsi XMMUYECKOTO cpoacTBa. OnpeneneHue
HAIPABJICHUS MTPOIIECCA U YCIIOBUI paBHOBecHs. MI3MeHeHne SHTpONH B
M30JIMPOBAHHBIX CUCTEMAX. BbIUKCIEHUS SHTPONUHU PU U30TEPMUUECKUX
Mpolieccax U C M3MEHEHUEM TeMIIepaTypbl. XUMUYECKUN TTOTSHIHA U 001I1e
yCIIOBUS paBHOBecHUs cucTteM. Bropoe Hayano TepMOJMHAMUKH B
OTKPBITBIX cUCTeMax. TpeThe Hadaso TepMoanHamMuku (moctynat [lnanka).
Brruncnenrie abCoMIOTHON SHTPOITUH.

Paszgen 3 XuMHnyeckoe paBHOBecHe

XuMmudeckoe paBHOBecHe. JIMHaMUYeCKUil XapakTep paBHoBecHs. KoHcTaHTa
XUMHUYECKOT0 paBHOBECHS U CIIOCOOBI €€ BhIpaKEeHHs: KHHETUYECKUI U
TEPMOJMHAMUYECKUI. Y paBHEHHE NU30TEPMbI XMMUUYECKON PEAKIIUH.
XHWMHUYECKOE CPOACTBO. 3aBUCUMOCTh KOHCTAHTBI PABHOBECUS OT
TeMmIeparypsl. Y paBHEHHE U300apbl U N30XOPbl XUMUYECKOW PEeaKIuH.
KoHcTaHThI paBHOBECHS FE€TEPOreHHBIX peakiyii. PaBHOBECHs B pacTBOpax
JJIEKTPOJIUTOB.

Paznen 4 da3oBble pABHOBECHH H PACTBOPbI

[TonsTus: ¢aza, 4McI0 KOMIOHEHTOB, YUCIIO CTETIEHEH CBOOOBI. Y CIIOBUS
TEPMOJIMHAMHYECKOTO paBHOBecHs Mexy (hazamu. [Ipasuno da3z ['mnboca.
PaBHOBecHs B OIHOKOMIIOHEHTHBIX CHCTeMax. JMarpaMmmbl COCTOSIHUS
BOJibl. YpaBHeHue Knanelipona-Knaysuyca. TepmoanHaMuyeckre CBOMCTBA




pacTtBopoB. PaBHOBecHs B IBYX(a3HBIX JBYXKOMIIOHEHTHBIX CHUCTEMaXx.
PacTBOpBI KUIKOCTH-)KUIKOCTh. B3aumMHas pacCTBOPUMOCTh KUAKOCTEH.
OOm1as xapakTepuCcTUKa paCTBOPOB, TEPMOIMHAMUYECKIE CBOICTBA.
Wneanbnbie pacTBOphl. 3akoH Payisi. OTkiIoHEHUs OT 3akoHa Payis.
Jnarpamma: aBiieHHE — cOCTaB pacTBopa. Pa3oBas quarpammMa KUIIEHUS.
[Tepsrrii 3akon Konosasosa. [leperonka u pekruduxarusi.

AseorpornHblie cMecu. Bropoii 3akon KonoBanosa. OcMoTu4eckoe 1aBiaeHue
PacTBOPOB HEAIEKTPOJIUTOB. OrpaHUUEHHAs! B3aMHasi paCTBOPUMOCTD
KUAKOCTEN. BisHue TeMiiepaTypsl Ha paCTBOPUMOCTb.

Kpurnueckas remneparypa. HecmemmBaronmecs xuakoctu. [leperonka c
BOJSIHBIM IIapoM. Pacripenienenue pacTBOpsIEMOro BELECTBA MEXKAY IBYMS
KUAKUMHU (pa3amu. 3aKOH pacIipe/ielieHUs PaCTBOPEHHOTO BEIECTBA MEKIY
neyms (azamu (3akon Heprera-1lunosa). Okcrpakius. [Ipoiecch SKCTpakum
B OYHMCTKE CTOYHBIX BOJI.

Pasznea 5

XuMHUyecKass KHHeTHKA M KaTaJIu3

Teopun xMMHU4ecKkoil KWHETUKY - Teopus aKTUBHBIX cToskHOBeHUH (TAC) n
TeOpUsl EPEXOAHOr0 cOCTOsIHUA. CKOPOCTh XMMHUYECKON peakiuu. OCHOBHOU
3aKOH XUMHYecKoM KuHeTuku. Kunernueckoe ypaBHenue. [lopsigok peakuuu.
3aBUCUMOCTb CKOPOCTH PEAKLIMK OT TEMIIEPATYPBI.

YpaBHeHue AppeHunyca. DKCIIepUMEHTaIbHOE ONpeIe]IeHHE SHEPTUN aKTHBALINH.
KuHeTHKa C0XKHBIX TOMOTE€HHBIX PEeaKIUii: 00paTHUMBIX, TapaljIeIbHBbIX,
nocnenoBaTenbHbIX. ConpsikeHHble peakiyu. ['ereporennsie peakuun. Llennsie
pEaKLMU: HEPa3BETBICHHBIE U Pa3BeTBICHHbIE. CTannuy LENHbIX peakiuid. Ponb
panukanoB. Karanu3. O6iye NpuHIMIIBI KaTann3a. ['oMOreHHbI 1 reTeporeHHbIi
Katanu3. BiusHue kaTanu3aropa Ha SHEPIUIO aKTUBaLUK. AncopOuus u
reTepOreHHbIN kartanu3. OTpULATEeNIbHBIA KaTalu3 U aBTokatanus. KuciaorHo-
OCHOBHOM KaTanu3. @epMeHTaTUBHBIN KaTanu3. AKTUBHOCTb M CHIELU(UYHOCTD
Ouonornueckux KaranuzatopoB. Kunetuka pepMeHTaTUBHOTO KaTajau3a B
nporeccax OMOJIOrMYECKOM OUUCTKH CTOYHBIX BOJI.

Pa3gen 6

DJIEKTPOXUMHUS

PactBopsI 31ekTpoanToB. Teopust 37EKTPOTUTHUECKON TUCCOLMALINH
Appennyca. Crnabble U CUIbHBIC AIEKTPOIUTHL. OCHOBHBIE MTOJIOKEHUS TEOPUHU
CHJIBHBIX 3IIEKTPOoiuTOB Jlebas u XtokKkens. AKTUBHOCTb, KO HUIIEHT
aKTUBHOCTH. 3aBUCUMOCTb K03()(pUllMeHTa aKTUBHOCTH OT MOHHOMN CHJIBI.
JIBrxeHue MOHOB B 3nekTpuueckom nosne. [logsuxHocts noHoB H+ 1 OH-.
Uwucna nepenoca. AGCOIOTHAsI CKOPOCTh MOHOB. Yrcia mepeHoca.
DNIEeKTPONPOBOAUMOCTb PACTBOPOB JIEKTPOJIUTOB. Y I€TbHAS U MOJIIpHAs
3JIEKTPOIIPOBOTHOCTH, 3aBUCUMOCTh MX OT KOHIICHTPAIIUHU TSI CIIA0BIX U
CUJIBHBIX 3JIEKTPONIUTOB. [IpenenbHas MossipHas 3JIeKTpONpOBOAHOCT. CBS3b
MEXy TTOABUKHOCTHIO U 3JIEKTPOIPOBOHOCTHIO. 3aKOH HE3aBUCUMOTO
JBUKEHUs1 MOHOB. [IpakTHueckoe NpuMeHEeHHUE FIEKTPOIIPOBOIHOCTH.
Ompenenenne CTENeHN U KOHCTAHTHI IUCCOITUAITNH CTa0bIX AJIEKTPOJIUTOB.
DnexTpoaHble mpotecchl. OOIMe MpeACTaBICHHS 0 MEXaHU3ME
BO3HMKHOBEHUS JBOMHOIO AIEKTPUUECKOro c0s. CTpOeHHEe JBOMHOTO
ANEKTPUIECKOTO CII0S. DIEKTPOIHBIN MOTeHIIMAN. DJAeKTpoabl 1-To u 2-T10
pona, peloKC-3JIEKTPObI. DIEKTPOXUMUYECKUIN MOTEHIIMAN. Y paBHEHUE
Hepucra. Knmaccudukanus J1eKTpoI0B U UX XapaKTepUCTHKA. BomopoaHbIii
anexTpo. [loTeHnmanb B BOAOPOIHOM IIKaIE /71l BOJAHBIX PaCTBOPOB.
Xnopua-cepeOpsiHbI 3TeKTPo ] cpaBHEHHs. THANKATOPHBIE STIEKTPOIBI:
XUHTUIPOHHBIN, CTEKISTHHBIN. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN
MOTEHIINAIT; ero u3MepeHue. ['anbBaHnYecKre 371eMEHThI. TUIIbI
TraJIbBAaHUYECKUX JIEMEHTOB: XUMHUECKHE ¥ KOHIICHTPAITMOHHBIE.
DIEKTPOJIBHKYIIINE CUITbI TaJIbBAHUYECKUX 3JIEMEHTOB. JieMeHT JlaHuaJs-




SAxo6u. [Torentmomerpuueckuit metox onpeneneaus pH. MemOpaHHbIi
noreHuual. [IpakTnyeckoe UCToIb30BaHUE METO/1a MOTEHIIMOMETPUH. pH-MeTphI
B TEXHOJIOTUHU U KOHTPOJIE MPOU3BOJICTBA MHUIIEBOM MPOAYKIIHH.

Pazpgen 7

Jucnepcueie cucrembl. KosionaHoe cocrosinue Beuecrsa

OCHOBHBIE TOHATHSA KOJUIOUIHOM XuMu. [IoHATHE O IUCTIEPCHBIX CHCTEMAX.
Hucnepcuas dasza u qucnepcuonHas cpena. OTIHYUTEIbHBIE TPU3HAKA
JUCIIEPCHBIX CUCTEM: I€TEPOT€HHOCTD U IUCIIEPCHOCTD. [IMCIIEPCHOCTD U
TEPMOJIMHAMUYECKHE cBOMCTBA Tenl. KoonaHoe cocTosHue BelecTBa.
Knaccugukanus qucrepcHbIX CUCTEM IO CTENIEHH AUCIIEPCHOCTH, arperaTHOMY
COCTOSIHHIO M B3aUMOJICHCTBUIO MEXAY JHCIIEPCHON (ha30il U IUCTIEPCHOHHOM
cpenoi. IlpuponHbie quCepCHBIE CUCTEMBI.

Paszngen 8

IToBepxHOCTHBIE SIBJICHUS U aICOPOIIUS

[ToBepxHOCTh paznena $a3. HeckoMneHCUPOBAaHHOCTD CUJI MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUS HA TpaHulle pa3zaena (a3. [loBepxHOCTHOE HATSKEHHE KaK
Mepa cBOOOJHON MOBEPXHOCTHOM 3HEpruu. TepMoInHaMIKa ITOBEPXHOCTHBIX
sByieHul. [loBepXHOCTHAs 3HEPrus U MOBEPXHOCTHOE HATSKEHHUE Ha

rpanuiie pasaena ¢as. [Torstus 06 agcopOiuu, abcopOunu, XeMocopOIry.
Temossie 3 dexTs! pu aacopOiuu. JlecopOuus. AncopOnus Ha TpaHUIIC
TBepAoe Temo - ra3. M3oTepmsbl agcopOunn. YpaBHEHUS MOHOMOJIEKYISPHOI
ancopoumu JIaHrMIOpa 1 ero ananus. OMIUpHYEcKoe ypaBHeHHe PpeitHmxa.
[TonumonekynsapHas afcopOuMs U KanwUIsipHas KOHAeHcaus. Biusxnue
TEMIIepaTypsl Ha COCTOSTHHUE aJCOPOIIMOHHOTO paBHOBeCHS. JlecopOrusl.
AncopOuus Ha rpaHULIe )KUIKOCTD - ra3. OyHIaMeHTaIbHOe ypaBHEHHE
I'n66ca. [loBepxHOCTHAsI aKTUBHOCTD. [ [0BEpXHOCTHO-AKTUBHBIE U
WHAKTUBHBIE BemlecTBa. Y paBHenue [lumkosckoro. [Ipasuno TpayoGe.
AncopOuus Ha rpaHHIIe TBEPAOE TEIO - KUIKOCTh. MoJeKyIsipHas aJacopouus
(amcopOuMst HEANEKTPOIUTOB) U3 PACTBOPOB, BIUSHUE IPUPOABI aICOPOCHTA,
PacTBOPUTENS U paCTBOPEHHOI'O BelllecTBa. BiusiHue npupoisl agcopOeHTa,
pacTBOPUTENS U paCTBOPEHHOTO BellecTsa. [IpaBuio ypaBHuBaHuUsA
nosisspHoctelt [1.A. Pebunnepa. ['mapodunbabie v rTuipooOHbIE TOBEPXHOCTH.
AncopOuus Ha IIaJAKUX MOBEPXHOCTAX U MOPUCTHIX aJicopOeHTax. Anresus,
CMaurBaHUE U pacTeKaHue KHUJIKocTe. PaboTa anre3suu u KOre3uu.
Kanwisipasle siBnenus. Ancopouus snekrpoautos. [Ipasuno dasHca-
ITeckoBa. Monnslil 00MeH. Poinb angcopOiun B npoueccax oomeHa. [Ipupoansie
U MCKYCCTBEHHBIE MOHUTHI. Vcrionp30BaHne HOHHOTO OOMEHa B
BOJIOIIO/ITOTOBKE, B TEXHOJIOTUU 00paOOTKHU BOAHOI'O CBHIPbSI U OUUCTKE
CTOYHBIX BOJI.

Paznen 9

Muxkporereporennbie cucrembl. [lonyuyeHue 1uCePCHBIX CHCTEM H UX
OYHCTKA

Cycnensun, ux crabunuzainus. ArperaTuBHasi yCTOHYUBOCTH MMAacT U
KoHIIeHTpUpOBaHHBIX CYCIIEH3UM. DMYIbCUU U UX KIACCU(DHUKAIINN, METOIBI
ux nonydenus. Ctabunusarus SMyasCcuil. MeToIbl pa3pylIeHus dYMYIbCHA.
Brnusinue npupoapl SMysibraropa Ha yCTOMYMBOCTD Y THI AMYJIbCHH.
Oo6pamienue ¢a3z B amynbcusax. Koanecnennus. [Iporeccs paspyiieHust
SMYJIBCUM MPU OYUCTKE CTOYHBIX BOJ. [leHbl. DaKkTOpHI, BIUAIONIME HA
yCTOMYHUBOCTH MeH. CriocoObl CTa0MIN3AlNK, Pa3pPYIICHUS U TTPEIYTPEKICHUS
oOpasoBanus neH. [IpakTuueckoe npuMeHeHre SBiIeHui GIoTanuu u
anekrpodioranuu. [IeHbl B 04MCTKE Ta30BBIX BHIOPOCOB U CTOYHBIX BOJ.
Aspozonu. [lomyuenure, CBOMCTBA 1 CITOCOOBI pa3pyiieHus. JIpIMbl, TyMaHbl,
a’po301H. DIEKTPUIECKUE CBOMCTBA, TOBEJACHHUE B dJIEKTPUUECKOM Toie. O4ncTKa
ra3oB B JICKTpOGUIBTpax. A3p0o30Ju U MpodiieMa OXpaHbl OKPYKAIOIIEH CPEIbI.
ITopomiku. CnocoGHOCTh K TEYEHUIO M PACHIBUICHUIO. B3pBIBBI MBLIH.




MeTop! IOTTY4YeHHS BEICOKOAMCIIEPCHBIX CHCTEM, POJIh CTa0mIm3aTopa. MeTopl
JUCTIEPTUPOBAHUS: MEXaHHUUECKOE U YIbTPa3BYKOBOE APOOICHUE, IJIEKTPUIECKOE
pacnbuieHue. KomiouiHbie METBLHULIBI B MUIEBON T€XHOIOTUUA. MeTOAbI
XUMHYECKON 1 (PU3NUECKOi KOHIeHCauu. MuneuisipHasl TeOpust CTPOSHHS
yacTull IMOPOOHBIX 3051€i, n3dbupaTenbHas agcopOuus HOHOB, npaBuio Ileckosa-
®dasHca. Cxema cTpoeHus U hopMa MUIICIIIBL. 3apsiy] KOJJIOMTHON YaCTHIBI,
M303JIEKTpUUECKOoe cocTosiHue. [lenTusarus Kak MeTo 1 MOTyYeHHs 30JICH.
OuncTKa KOJJTOUIHBIX PACTBOPOB METOJAMH IMAITN3a, DJICKTPOINAN3A,
YIBTpaQWIBTPALIH B AIEKTpOyIbTpaduibTparuu. [IpakTruueckoe 3HaYCHIE
METOJIOB OYUCTKH JJII TEXHOJIOTUU MPOAYKTOB MMUTAHUSI.

Paszngen 10

JJleKTprUYecKHe CBOMCTBA BHICOKOAUCIIEPCHBIX CHCTEM

MexaHu3MbI 00pa30BaHuUs M CTPOCHUE IBOWHOTO YIEKTPUICCKOTO CII0s Ha
MeX(}a3HBIX TOBEPXHOCTSX: IMTyTEM aICOPOIIMH U TTOBEPXHOCTHOM
nuccouuanuu. CTpoeHue IBOMHOTO aekTpuueckoro cios. [loaHoe nmagenue
MOTEHIIMAJIA B HEM. DJIEKTPOKWHETHYCCKUH /A3eTa/ IOTEHIIMAJ KaK 4acTh
TEPMOJIMHAMUYECKOTO MTOTeHIINANIa. BIusiHue KOHIIEHTpAllUX JIEKTPOIUTA,
3apAIHOCTH U paJlyca MOHA Ha BEJIMUMHY U 3HAK A3€Ta-NOTEeHLMaNa.
[Tepezapsiika MOBEPXHOCTH MHOTO3aPSIHBIMUA HOHAMM.
DNEeKTPOKUHETHIECCKHUE SBJICHUS. DJIEKTPOOCMOC H dJIEKTpodopes.
[ToreHumansl TeueHns U ocelanusi. MeToibl onpenesIeHust
3JIEKTPOKMHETHYECKOI0o NnoTeHuuana. [Ipaktuyeckoe mpuMeHeHne
AIEKTPOKUHETUUECKHX SBJICHUN. DIEKTPOOCMOTHUECKOE OCYIIIEHUE U
dbunbTpanms. DiekTpodopeTnyeckoe GpaKIMOHUPOBAHUE U OUYMCTKA OSITKOB.

Pa3zgen 11

Craduam3anus U KoaryJasiuus KOJJIOUIHBIX CHCTEM.

ArperaTtuBHas ¥ CeMMEHTAIIMOHHAs (KMHETUYECKasl) YCTOWYMBOCTh KOJUTOMIHBIX
cucteM. @akTopbl YCTOWYUBOCTH KOJUIOUIHBIX CUCTEM. TepMOIUHAMUYECKUE U
KHHETUYeCKHe (PaKTOpBI arperaTUBHON YCTOHUMBOCTH JIMO(PUIIBHBIX 30JI€H,
¢dakropsl ctabunmzarmu TM0GoOHBIX 307, SBnenue koarymsiun. Koarymsius
aneKTpoauTaMu. Teopust Koaryasiuu; OCHOBHBIE MTOJIOKEHUS TEOPUU
ycroitunBocTH THIpohoOHBIX 30iel [epsaruna-Jlannay. PackimnuBaroriee
nasinenue. KoHueHTpaonHas 1 HeUTpanu3auroHHas koarysauus. [lopor
koarynsnuu. [pasuno lyneue-I"apau, obocHoBanue B.B. JlepsruHpiM mpaBuiia
ANEKTPOIUTHOM Koaryisiuu. Koaryssiusi cMechlo 3JIEKTPOIMTOB: aKTUBHOCTD,
CHUHEPru3M M aHTaroHusM. ['erepokoaryinsius, ee MpUMEeHEHHE B MPAKTHUKE
BOJIOTIOATOTOBKHM M OYUCTKHU CTOYHBIX BoA. Koarymsius non aeicteuem
¢usnyecknx (hakTopoB. DIEKTpoKoaArysaius. Knnetndyeckne 3aKOHOMEPHOCTH
koaryssinuu; Teopust M. CMmomyxoBckoro. SIBinenue ¢iokynsiun. Crapenue
nucnepcHbIx cucteM. [Iponeccsl koarymsinuy B pupoze u TexHuke. Koarymsius u
CTaOMIM3aIMsl TUCTIEPCHBIX CUCTEM B IHIIEBOH TEXHOJIOTUU. AJIBIHHAT HATPUS
KAaK 3aryCTUTEIIb, IMYJIBIaTop U CTAOWIIN3aTOP KOHCUCTEHTHBIX NPOIYKTOB.

Pa3znen 12

Konsionanbie 1OBepXHOCTHO-AaKTHBHBIC BelIECTBA

OO6pa3oBaHue U CBOMCTBA pacTBOPOB KoJutouaHbIX [TAB. I'mapodunbsHo-
nunouIbHBIN O6amaHc Kak KpUTEpH MpakTHueckoro npumeHenus [1AB.
AHnoHHblE, KaTHOHHBIE U HenoHOTeHHbIe [IAB. CtpoeHne munenn
kotonsiHbIX ITAB. fIBnenune comobunuzanuu. OcHOBHbBIE (PaKTOPHI,
BIIMSIIOIME Ha KPUTHYECKYIO KOHIIEHTpaIio MuneooopazoBanus /KKM/.
Mertonap! onpenenenns KKM. Moroniee aeiicTBHE MbUT U CHHTETUYECKUX
MOIOIIMX CPeACTB. DKoJornyeckue npoduemsl npumenenus [1AB.

4.3. Tlpaktuueckue (CEeMUHAPCKUE) 3aHATHUS
Tembl IPaKTUYECKUX 3aHATUHN U UX TPYJOEMKOCTh PUBECHBI B TAOIHIIE 5.




Tabmuna 5 — [pakTudeckue 3aHATHS U UX TPYIOEMKOCTh

N3 Hux Ne
Ne | Temsl npaktuueckux | DopMbI IPaKTHYECKUX | TpPyA0EeMKOCTh, |IIPAKTHYECKOH |pa3zierna
n/n 3aHATUH 3aHATHH (uac) HNOJATrOTOBKY, | JUCLUI
(dac) JINHBI
VY4eOHBIM IJIAHOM HE IIPEYyCMOTPEHO
|
Bcero
4.4, JlaGopaTopHBbIC 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh IIPUBEACHBI B Ta0IUIE 6.
Tabnuna 6 — JIabopaTtopHbIe 3aHIATHS B UX TPYAO0EMKOCTb
4.5. KypcoBoe npoeKkTupoBaHue/ BHITIOJHEHUE KYPCOBOM pabOTHI
Y4eOHBIM IUTAHOM HE MPETyCMOTPEHO
N3 Hux Ne
Ne HaumenoBanue 1abopaTopHbIX paboT TpynoeMKoCTS, | IPAKTHIECKOM | pasiea
/11 (gac) IOJATOTOBKH, | JHCIHII
(dac) JIUHBI
CemecTp 2
1 | ITonyyeHue AUCHEPCHBIX CHCTEM 2 9
2 | YCTOWYMBOCTB U KOATYISIUS JUCTIEPCHBIX 4 11
CUCTEM
3 | Onpenenenue mopora KoaryJsiuu 4 11
4 | AncopOuus yKCyCHOM KHCIIOTHI U3 pacTBOpa 2 8
Ha aKTUBUPOBAHHOM YTJIC
5 | Ilonydenue u obparieHue SMyiIbCui 2 7
6 | OnpeneneHue MOBEPXHOCTHOTO HATSKEHUS 3 7
METOJIOM CYeTa Kareyb
Bceero 17

4.6. CamocrosiTenpHast paboTa 00y4aroLUIXCs
Bunbl camocTosTeNnbHOM paboThI U €€ TPYA0EMKOCTh IPUBEEHBI B Ta0IuUIlE /.

Tabnua 7 — Buasl caMocTOSITETLHON PabOThI U €€ TPYJOEMKOCTh

. Bceero, | Cemectp 2,
Bun camocrosTensHOM paboThI
qac qac
1 2 3
W3yuenue TeopeTnyeckoro MaTepuana 9 9
nucturuinHabl (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpaduyeckue 3ananus (PI'3)
Brimonuenue pedepara (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Homamnee 3ananue (J13)
KonTtposnbhbie pabotsl 3a0unnkoB (KP3)




IToaroroBka K MpoMeKyTOYHON

arrecraunu (I1A) 10 10

Bcero: 29 29

5. IlepeyeHp yueOHO-METOIUYECKOTO 0OECIICUeHUS
JUISL CAMOCTOSITETIbHOM paboThl 00yJaromuXxcs 0 AUCIUILTHHE (MO/IYIIIO)
Y4eOHO-METOMUYECKIE MaTepUallbl Ui CAMOCTOSATEIILHOW PadOThl OOYYAIOUIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHp MeYaTHBIX U DJICKTPOHHBIX YUCOHBIX H3/1aHUH
[TepedeHb neyaTHBIX U NIEKTPOHHBIX YU€OHBIX M3AHNH MPUBEIEH B TabuLe 8.
Tabnuna 8— Ilepedens neyaTHbIX U JIEKTPOHHBIX YYEOHBIX W3JaHUI

KomuectBo

DK3EMIUIIPOB B

[udp/ OudIMoTEKE
URL ajpec bubnmuorpaduyeckas ccbuika (kpome

AIIEKTPOHHBIX
IK3EMILISIPOB)

http://www.studmedlib.ru/book/IS | ®usnveckas U KOJUIOUIHAS XUMUSI
BN9785970427668.html [Dnexrponnsiit pecypc] / "A. I1. bensies,
B.U. Kyuyk; non pen. A. I1. bensesa" -
M. : IT'D0TAP-Menua, 2014

http://www.studmedlib.ru/book/IS | ®usnyeckas U KOJITOUAHAS XUMHUSL.
BN9785970428443.html 3amaunuk [Dnexktponublii pecype] / "A.
[1.bensies, A. C. Yyxno, JI. A.
baxonnuna, B. B. I'pumins; nog pen. A.
I1.bensesa"-M.. I’ DOTAP-Menua,2014

http://www.studmedlib.ru/book/IS | ®usuueckas U KOUIOUIHAA XUMUSL.
BN9785970422076.html PyKOBOJICTBO K MMPAKTHYECKUM 3aHITHIM
[DnexTpoHHbIHN pecypc] : yueOHoe
nocobue / ITox pen. A.IL. Bensesa - M. :
I'SOTAP-Menua, 2012

http://www.studmedlib.ru/book/IS | ®usnyeckas 1 KOJUTOUAHAS XUMUS
BN9785970414415.html [OnextpouHnslii pecypc] / bensies A.IL.,
Kyuyk B.W., EBctparosa K.W. u np. /
ITox pen. A.IL. bensera - M. : TDOTAP-
Memna,2010

7. IlepedeHb 27IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
UH(POPMAITMOHHO-TETIEKOMMYHUKAIIMOHHOH ceTH « HTepHeT»
[lepeuenn 3JIEKTPOHHBIX 00pazoBaTeIbHbIX pecypcos UH(POPMALIMOHHO-
TEJIEKOMMYHHKAMOHHOW cetn «/HTepHeT», HEOOXOMUMBIX IJIi OCBOCHUS TUCIHTUINHBI
npuBezeH B Tabnue 9.

Tabmuma 9 — [IlepedeHb DIIEKTPOHHBIX OOpA30BATENBHBIX PECYPCOB  HH(DOPMAIMOHHO-
TEJIEKOMMYHUKAlIMOHHOM ceTH «/HTepHET»
URL agpec HaumenoBanune

Pecypcol nnpopmanuonHo-resekoMmmyHukanuonnoi certu UHTEPHET

http: //www.wri.ore caiit UHCTUTYTa MUPOBBIX IPUPOIHBIX PECYPCOB

http: // www.unep.org caiit [Iporpammer OOH 110 okpy»xarorieii cpene



http://www.studmedlib.ru/book/ISBN9785970427668.html
http://www.studmedlib.ru/book/ISBN9785970427668.html
http://www.studmedlib.ru/book/ISBN9785970428443.html
http://www.studmedlib.ru/book/ISBN9785970428443.html
http://www.studmedlib.ru/book/ISBN9785970422076.html
http://www.studmedlib.ru/book/ISBN9785970422076.html
http://www.studmedlib.ru/book/ISBN9785970414415.html
http://www.studmedlib.ru/book/ISBN9785970414415.html
http://www.wri.ore/
http://www.unep.org/

8. Ilepevyenp HHPOPMAITMOHHBIX TEXHOIOTHI
8.1. [lepeyeHb MPOrpaMMHOTO OOECHEUCHHUS, HCIIOJIB3YEMOr0 IPH OCYIICCTBICHUU
00pa3oBaTeILHOTO MpoIiecca Mo AUCIHUILUINHE.
[Tepedens HCmOIB3yeMOro MPOrpaMMHOT0 obectiedueH s rnpeacrasieH B Tadiuue 10.

Tab6muna 10— [lepedens nmporpaMMHOTO 0OeCrICUCHHS

Ne i/t HauMmenosaunne

He npenycmorpeno

8.2. [lepeuenn MH(POPMAIMOHHO-CIIPABOYHBIX CUCTEM,UCIOIb3YEMbIX pu
OCYIIIECTBICHUU 00Pa30BATEILHOTO MIPOLIECCa 0 TUCIUIIHHE

[lepeyeHp MCMOMB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTaBICH B
Tabiure 11.

Tabmuma 11— Tlepedens nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne /i Haumenosanue

He npengycmotpeHno

9. MarepuayibHO-TEXHHUYECKasl 0aza
CoctaB  MaTepHaTbHO-TEXHUYECKOM  0asbl, HEOOXOAMMOW I  OCYIIECTBIICHHS
00pazoBaTeIbHOrO Mpoliecca 1o JUCHUIUIMHE, TpeCcTaBieH B Tabnuuel?2.

Tabmuna 12 — CoctaB MaTepuaibHO-TEXHUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM yacTtu Howmep aynutopun
n/m MaTepranbHO-TEXHUUECKOM 0a3bl (npu HEOOXOAUMOCTH)
1 | JlekuuoHHas ayauTopust 14-03
2 | Cnenmanu3upoBaHHAs J1a00OPaTOPHsI MOHUTOPHHTA U KOHTPOJIS 51-07
IIPUPOJTHO-TEXHUYECKUX CHCTEM

10. Onenounsle cpeacTBa JUI MPOBEAECHUS IPOMEKYTOUHON aTTECTALUH
10.1. CocTaB OLEHOYHBIX CPEACTBIUISI MPOBEACHHS IMPOMEXKYTOYHOW aTTeCTaIlHd
o0ydJarommxcs 1Mo AUCHUIUIMHE NpUBeieH B Tabmuie 13.
Tabmmma 13 — CocTaB OIIEHOYHBIX CPEJICTB JJIsl TPOBEACHUS MPOMEKYTOUYHON aTTECTAluI

Bug HpOMe)KYTOQHOﬁ ATTCCTAall1 HepequL OLCHOYHBIX CPCACTB

DK3aMeH Criucok BOIPOCOB K IK3aMEHY;
TecTsl.

10.2. B kauecTBe KpuUTEpUEB OLEHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHMS)
KOMITETCHIIUHA OOYJarONIUMUCS TPUMEHSETCS S5-0a/uibHasl IIKaia OIEHKA C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, KOoTopas npuBefeHa B Tabnuue 14. B TeueHne cemecTpa MOXKET HCIIOJIB30BATHCS
100-6ampHasT mKaja MOIYJIBHO-PEHTUHTOBOW — CHCTEMBI VYHuBepcurera, IIpaBuIa
UCIOJIb30BaHHUsI KOTOPOH, YCTAHOBJEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM
I'VAIL

Tabnuna 14 —Kputepun onieHKH YpoBHsI ¢(hOPMHUPOBAHHOCTH KOMIETEHIIMH

O11eHKa KOMITETEHI A

XapakreprcTrka chOpMUPOBAHHBIX KOMIIETEHIHIA
5-0auibHAd Kaia P p (bopwpo




Or11eHKa KOMITETEHIINHI

5-0ayuibHAad IKaIa

XapakreprcTrka chOpMHUPOBAHHBIX KOMITETEHIIII

— oOy4aronuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTrPaMMHBIN
Marepua;

— YBEPEHHO, JIOTHYHO, ITOCIIEI0BATEIBHO M TPAMOTHO €r0 H3J1araer;

— OIIMpasaACb Ha 3HAHUA OCHOBHOHM H HOHOHHHTGHBHOﬁ JINTCPATYPHI,

«OTJIHYHOY o
GaUTeHOY TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHBIC MOJIOKEHUS C MPAKTUUECKOM
NeSATEIbHOCTHIO HAMPABIICHUS;
— yMeno 000CHOBBIBACT U apTyMEHTUPYET BBIIBUTAEMbIC UM UJICH;
— JieJ1aeT BBIBOABI M 0000IIEHNS;
— cBOOOJIHO BIIQJICET CUCTEMOH CIICIIMATM3UPOBAHHBIX MOHSITHIA.
— o0yYaronuiicss TBEPIO YCBOWII POTPAMMHBIN MaTepuai, TPaMOTHO U
10 CYIIEeCTBY H3JIaraeT €ro, ONHpasch Ha 3HAHUA OCHOBHOM
JIUTEPATYPHI;
— HE JIOMYCKAaEeT CYIIECTBEHHBIX HETOYHOCTEH;
«XOpOIIIO» .
GATTCHON — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYECKOH JEATEIBHOCTHIO
HaIpaBJICHHUS;
— apryMEHTHPYET Hay4YHbIE TOJI0KEHHUS;
— JIeJIacT BBIBOJBI  0000IIECHNS;
— BJIQJICET CUCTEMOH CIEIMAIM3UPOBAHHBIX MTOHSITHH.
— oOyyaronuiics yCBOWJI TOJBKO OCHOBHOM NMpOrpaMMHBII Marepual,
[0 CYILIECTBY HW3JIaraeT €ro, OMupasch Ha 3HAHUA TOJIBKO OCHOBHOM
JTUTEPATYPhL;
(YIORICTBOPHTEIHHOY | JIOTTYCKAeT HECYIIECTBEHHBIE OITUOKH U HETOYHOCTH; §
GATTCHOY — UCTBITHIBACT 3aTPYJHEHUS B MPAKTUYCCKOM TMPUMEHEHHH 3HAHUI
HaIlpaBJICHHUS;
— c1abo apryMEeHTHPYET HayYHbIC TTOJIOKECHHUS;
— 3aTpyAHsieTcs B ((OpMyIUPOBAHUU BBIBOJOB U 00OOIICHHUI;
— YaCTHYHO BJIQJICET CUCTEMOM CHECIMAIM3UPOBAHHBIX MTOHSITHI.
— oOyyaronuiics He YCBOWJ 3HAUUTENIbHOM 4YacTH MPOTrpaMMHOIO
Marepuaa,
(HICY/IOBIICTBOPHTEILHOY pa)é(c):;}(l)?;aéfnn H?(?éi%ﬁiHEgﬁerTﬁ?l\T ?{I;I/rllpaBﬁeHHI::Tquocm P
«HE 3aUTEHO» ’

— MCIIBITHIBAET TPYAHOCTH B TIPAKTHYECKOM IIPUMEHEHUH 3HAHHIA;
— HE MOXKET apryMEHTHPOBATh HAyYHBIE MTOJIOKECHHUS;
— He (JOpMYJIHPYET BBHIBOJIOB U 0000IIEHU.

10.3. TumoBble KOHTPOJIBHBIC 3aJaAHUS UM HHBIC MaTEPHUAIBL.
Bomnpocs! (3a1aun) 1u1st 5K3aMeHa mpecTaBlIeHbl B Tabnuie 15.

Tabnuma 15 — Bonpocsr (3amaun) 11 9K3aMeHa

Ne i/ [Tepedensb BOpocoB (3a1a4) sl IK3aMEeHa Kon
UHJIIKaTOpa
1 Tepmonunamuka. TepmoguHamuueckue cucteMsl. Knaccugukanus OIIK-
cucreM. [TapaMeTpbl TEpMOAMHAMUYECKONW CUCTEMBI. 10.3.1
TepMoarHAMUYECKUE TTPOLIECCHI
2 [TonsiTre 0 BHYTpEeHHEN 3HEPTUHU, TEIUIOTE U padoTe. Maremaruyeckoe OIIK-
BBIPAKEHHE NIEPBOT0 3aKOHA TEPMOJUHAMUKH 10.V.1
3 [lepBbIit 3aKOH TEPMOIUHAMMKH JIJIs1 K30XOPHOTO U U300apHOTO OIIK-
nporiecca. [TorsTre 06 SHTATBINH. 10.3.1
TennoBoit a3 dexT XuMHUYeCKON peakluy, TeTI0Ta 00pa30BaHuUs
XMMHMUYECKOT0 BEIECTBA. TEemIoTa cropaHysi XMMHUYECKOT O BEIIECTBA
4 Tepmoxumusi. 3akon ['ecca u creACTBUS U3 HETO OIIK-
10.V.1
5 OHntponus. HanpaBneHnne xuMuyeckux peakuuii. Bropoe Hauano OIIK-




TEPMOJIMHAMUKHI 10.V.1
6 TepMonnHamMuueckne NOTEHIMAIIBI, ONpeAesstoume camonponssoiapHoe | OITK-
npoTekanue peakiui. Dueprus ['ecca 10.3.1
7 KowmrmonenT, ¢a3za, 4ucio TepMOAMHAMHYECKUX CTEIEHEH CBOOOIbI OIIK-
cucremsl. [IpaBuio a3 ['mb66ca 10.Y.1
8 OnHOKOMIOHEHTHBIE cucTeMbl. CucTeMbl rOMOreHHbIE U rereporenHeie. | OIIK-
JlnarpamMma COCTOSIHMSI BOJbI 10.3.1
9 PactBopumoOCTb razoB B )KUAKOCTAX. 3akoH I'enpu. @akTopsl, OIIK-
ONPENEIIIOIIME PACTBOPUMOCTD I'a30B B JKHUJIKOCTIX 10.Y.1
10 PacTBOpUMOCTB KUAKOCTEN B )KHAKOCTSIX. 3aKOH pPaclpeiesICHHUS. OIIK-
DKCTpaKIus 10.3.1
11 Konnurarusaeie cBoiicTBa pactBopoB. Huddysus. Ocmoc. OIIK-
OcMOTHYECKOE 1aBJIEHUE PACTBOPOB 10.V.1
12 JlaBieHne HACBIIIEHHOTO Mapa HaJ pacTBOpoM. 3akoH Payisi. OIIK-
Wneanbubie pacTBOpbl. OTKIIOHEHUS OT 3aKoHA Paynis 10.3.1
13 3axonbl KoHoBanoBa. Azeorpomnnsie cMecu. [leperonka. ®pakuuonnas | OIIK-
neperonka. Pekrudukanus 10.V.1
14 [ToBeiIeHHE TEMIIEpaTyphl KUIIEHUSI PACTBOPOB. DOYIHOCKOIINYecKas OIIK-
KOHCTaHTa. J0YJIHOCKONHUSI 10.3.1
15 PactBopsI anekTpoauToB. M3oTonnveckuii kKodhGUIMEeHT OIIK-
10.V.1
16 OcHoOBHbIE TOHATHS XUMUYecKOM KuHeTUKkU. Kunernyeckue ypasuenus. | OIIK-
Kunernueckue KpuBbie 10.3.1
17 Biusinue KoHIIEHTpalMy Ha CKOPOCTh XMMHUYECKOM peakIuu. 3aKOH OIIK-
neicTByronux mMacc. @U3n4ecKuil CMbICI KOHCTaHThl. CKOPOCTb 10.3.1
peaxkuuu
18 [Topsanox u MmonekyisipHocTh peakiuu. Peakuuu |, |l mopsiakos. OIIK-
3aBUCHUMOCTb CKOPOCTH peakuuu oT Temneparypsl. [Ipasuno Bant- 10.V.1
T'ododa
19 VYpaBuenue Appennyca. OU3NUECKU CMBICT YPHEPTUU aKTUBAIIUH. OIIK-
OHepreTuyeckas AuarpaMMa XUMAYECKONW PEAKIINH 10.3.1
20 Karanuzaropsl. Katanuz. Buasl katanuza. Ouepreruueckas auarpamma | OINK-
XUMHUUYECKOU peakunu. MexaHn3M rOMOIreHHOI0 Karainusa. BiausHue 10.V.1
KaTajau3aTopa Ha SHepruio aktupauuu Ea peakiyu
21 I'eTeporennslil katanus, ero craauu. [Ipumenenne karanmsa, ero OIlIK-
craguu. [lpumenenne karanuza. MHruOUTopsl. AHTHOKCHUIAHTHI 10.3.1
22 OO6paTUMOCTh XUMUYECKHUX peakluii. XMMUYECKOE paBHOBECHE. OIIK-
Cwmenienue pasHoBecus. [Ipunmun Jle-Illarense 10.V.1
23 Hucnepcubie cuctemsl. Knaccudukarus IMCIEPCHBIX CUCTEM 10 OIIK-
pa3HbIM npu3HakaM. [loBepxHOCTHAs 3Heprus. SBneHue copOum. 10.3.1
AncopOrust u abcopOumsi. AncopOTuB. AncopOeHT
24 AncopO1ust ra30B TBEpAbIMH a1COPOCHTaMU. 3aBUCUMOCTD a/ICOPOLIUHU OIIK-
ra3oB OT pa3HbIX (pakTopoB. M3orepmbl agcopOimn ['nub60ca 10.V.1
25 [TpuHIUITHANTBHOE OTJIMYHE XUMHUYECKOW aacopOLnu oT (pu3nueckoit OIIK-
10.V.1
26 OCHOBHBIE I0JIOKEHUSI MOHOMOJIEKYJISIpHOI asicopoimu JIenrmiopa. OIIK-
W3otepma apcopbumu. OnpeneneHne KOHCTaHThl ypaBHeHus Jlenrmiopa | 10.3.1
27 [ToBepxHOCTHAs akTHBHOCTH MOsIeKy ITAB. Mexanusm neictBus OIIK-
ITAB. Ilpasusno lroxio-Tpay6e 10.V.1
28 MornexyssipHas aacopOLus U3 pacTBopoB. YpaBHeHue Openanmuxa. OIIK-
Onpenenenue KOHCTaHT ypaBHeHUs: OpeHuinxa 10.3.1




29 Bnustnue pazMepoB mnop agcopOeHTa Ha ero aJcoOpOIMOHHYIO OIIK-
criocoOHocTh. OOpamenue mpasuia [rokno-Tpayoe npu amcopbrmu Ha | 10.Y.1
HENOJISIPHBIX aICOPOEHTaX OPraHMYECKUX BELLECTB U3 BOJIHBIX
pacTBOPOB.

30 AicopOItust HOHOB Ha TMTOBEPXHOCTH KPUCTATMIECKUX BEIIIECTB. OIIK-
IIpaBuiio ®asiHca 10.3.1

31 CmaunBanue. Yron cmaunBanus. @noranus. Dddext Pubunnepa OIIK-

10.V.1

32 MeTo1bI OSTy4eHHS KOJUIOMIHBIX CUCTEM: JUCIIEPTUPOBAHUE, OIIK-
KOHIIEHCAIUA 10.3.1

33 OuncTka KOJIOUAHBIX cucteM. Juanus. YipTpaduibTparus. OIIK-
[IpuMeHeHune 3TUX MPOLECCOB B OUMCTKE CTOYHBIX BOJ M T'a30BbIX 10.V.1
BEIOPOCOB

34 MonekynsipHO-KMHETUYECKHE CBOMCTBA KOJUIOUIHBIX CUCTEM. OIIK-
Juddysus u ocmoc B 301s1x. CeqrMeHTanus 10.3.1

35 CrpoeHune MULIeIUIbI 30715 Ha TpuMepe. AJICOpOLIMOHHBIN U OIIK-
¢ dy3MOHHBIH ciou HOHOB. [loTeHInanonpenensone HOHbI U 10.V.1
npotuBonoHbl. [lanenue norennumana B JI9C. Munensl

36 CrtpoeHne ABOHHOTO 3JEKTPHUECKOTO ciost. [IpnarHbBI BOSHUKHOBEHHS OIIK-
JOC. I1oBepXHOCTHBIN U 3JIEKTPOKUHETUYECKUI TTOTEHLIUATIBL; 10.3.1
M3MEHEHUE MOTeHIMaja ¢ U3MEHEHHEM PacCTOsIHUS OT IOBEPXHOCTH

37 UTo Ha3BIBAIOT JIEKTPOKUHETHYECKUM NToTeHIInanom? Kak onpenennTs OIIK-
J3ETANOTEHIMA YaCTHI] 30151 SKCIIEPUMEHTATILHO? DaKTOPHI, 10.3.1
BJIUSIIOLIUE HA AIEKTPOKMHETUYECKUH OTEHIIHAN

38 DNEKTPOKUHETHUECKUE SBJICHUS. DICKTpoope3. DIEKTPOOCMOC. OIlIK-
[IpuunHbI FNEKTPOKUHETUUECKHX SIBJICHUI; X IPUMEHEHUE B 10.Y.1
IIpoLecCax OYUCTKU CTOYHBIX BOJL

39 Buapl ycTOMYMBOCTH KOJUIOMHBIX CUCTEM: arperaruBHasi, OIIK-
CceMMEHTAIMOHHAs (KUHeTU4YecKasi). @akTopbl, 00ECTIEUNBAIOIITIE 10.3.1
KMHETUYECKYIO YCTOMYMBOCTH 30J1€il. JInoTponHbIe psiabl

40 Koarymsuus 3oneil. @aktopsl, BbI3bIBaroIye Koarysauuto. [Topor OIlIK-
koaryssiuu. Koarynupytonias ciocoOHOCTh HOHOB 10.V.1

41 KoHneHTpanmonHass HeWTpanu30BaHHas KOAryJsilus; N3MEHEHUE OIlIK-
IOBEPXHOCTHOTO Y AJIEKTPOKUHETUYECKOTO IMOTEHIIMAIIA. 10.3.1
W30351eKTpruecKkoe coCTOsSHUE 307151

42 CB000/IHO- U CBSI3HOAUCIEPCHBIE CUCTEMBL. MexaHHU3M Ipoliecca OIIK-
resieoOpa3oBaHus. TUKCOTPOIUS U CHHEPE3UC B MUILEBBIX MPOAYKTaX. 10.V.1
[lenmuzanus

43 Komnounnsie [TAB. Ctpoenne mutient kosiouausix [IAB B BogHBIX OIIK-
pacTBopax 10.3.1

44 Motomee nevictBue kosoniHbix ITAB. Kputnueckas KOHIEHTpaLus OIIK-
mvutesuiooopazoBanust (KKM). Comrobunuzanmst 10.3.1

45 OO61as XapakTepruCTUKa MUKPOT€TEPOT€HHBIX CUCTEM. OIIK-
Cycnensun. ArperaTuBHas yCTOWYHUBOCTh CycrieH3uil. Ctabumuzarop 10.V.1
cycnensuil. [1acTel.

46 Omynbcun. Knaccudukanus sMmyabcHii: a) Mo KOHIEHTPALMK YaCTHII OIIK-
JUCTIEPCUOHHON (pa3bl; ) O MONPHOCTH TUCHEPCUOHHON (a3bl U 10.3.1
JMCTIEPCUOHHOM CPENBI.

OMYyNbIraTopsl.

47 ITensl. [InimeBsle IPOLYKThI, UMEIOIIUE CTPYKTYPY IIEHBI. OIIK-
Crabunm3arops! nieH. [leHoracurenu 10.Y.1

48 Anspozonu. Knaccudukaims aspo30oJeii 1o pa3sHbIM IPU3HAKAM. OIIK-




B3spsiBoonacHocTs. MeTo1bl pa3pyiieHus aspo3oneil. [I[pumenenne 10.3.1
a’po30Jieit
49 Teopuu koarymnsiuu Opevinmxa, Mromepa u JIOO OIIK-
10.V.1
50 Bunsl ycToiunBOCTH IUCIIEPCHBIX CUCTEM. DAaKTOPBI yCTOWYUBOCTH OIIK-
nucnepcHbix cucteM. Koarymsinus. [pasuno Hlynsue-I"apau. 10.3.1
Bompocsr (3amaun) mist 3auera / nud . 3auera mpeacrasiieHbl B Tabwuie 16.
Tabmuna 16 — Bonpocsr (3amaun) m1s 3adera / nudd. 3auera
Kon
Ne n/mn [Tepeuens BompocoB (3axa4) s 3aueta / nudd. 3adera
p P (sana) 1 D WHINKATOpa

Y4eOHBIM IUIaHOM HE IPEYCMOTPEHO

[lepeyeHr TEeM [JIsI KypCOBOTO TPOCKTHPOBAHUS/BBHITIONHEHUSI ~ KypcOBOM  PabOTHI
MpeICTaBJIeHbI B Ta0ymie 17.
Ta6muna 17 — [epedyens TeM 1 KypCOBOTO MPOSKTUPOBAHMUS/BBIIOIHEHHS KYPCOBOI pabOTHI

Ne i/t

KypCOBOI pabOThI

[TpumepHBIi TIepeueHb TEM IS KYpPCOBOTO MPOSKTUPOBAHNS/BBIITOTHEHHUS

Y4eOHbIM [JIaHOM HE MIPElyCMOTPEHO

Bonpocel s mpoBeneHUss NPOMEXKYTOYHOM —aTTecTallud B BHUAE TECTUPOBAHUS

npeacTaBiieHbl B Tabmuie 18.

Tabnua 18 — [IpumepHslii epeyeHs BOIIPOCOB JIJIsl TECTOB

y Koz
Ne i/m [IpumepHBIii IEpedeHb BOIIPOCOB ISl TECTOB
WHAMKATOpA

1 K xumu4ueckum peaknusiM He OTHOCUTCS: OIIK-
a) paCTBOPEHUE OKCHJIA KaJblUs B BOAE; 10.V.1
0) prKaBJICHHE JKeJe3a;

I') IpeBpalieHne BObI B I1ap MPH HarpeBaHUM;
1) IOTEMHEHUE CepeOpSHON JT0KEUKH

2 YcTaHOBUTE COOTBETCTBUE:! OIIK-
dusnueckas BeaMurMHa: ETUHUIBI U3MEpEeHus: 10.3.1
1) V (06bém); a) Kr/mM3;

2) m (macca); 0) M3;
3) p (TUTOTHOCTB); B) KT;
4) P (naBrienwue). r) [Ta.

3 DHEeprusi Xa0TUIECKOro (TEIMJI0BOIr0) ABUKEHHS YacTHUIl Tea (MOJIEKYI, OIIK-
aTOMOB, 3JIEKTPOHOB U T.JI.) U SHEPTUs B3aUMOAECUCTBHSI STHX YaCTHIL 10.V.1
Ha3bIBACTCSL:

a) BHYTpEHHEH sHeprueii;

0) KUHETUYECKOMN SHEeprueH;
B) NOTEHIMAJILHON YHEPrHEil;
r) paboToii.

4 N3oTepMudeckM Ha3bIBAa€TCs MPOLECC, IPU KOTOPOM: OIIK-
a) T = const; 10.3.1
0) P = const;

B) V = const;
r) Q = const.

5 PacTtBOp oTnmuaercs ot cMecu: OIIK-

a) IIBETOM; 10.3.1

0) MOCTOSITHCTBOM COCTaBa;




B) aneFaTHBIM COCTOSAHHUEM,
T') ONTUYECKON OTHOPOTHOCTHIO.

6 SBneHue, B Nponecce KOTOPOro YacTULIbl PACTBOPEHHOTI'O BEIIECTBA OIIK-
(MOJIEKYIbI, MOHBI U T.I1.) CBSI3BIBAIOTCS C MOJIEKYJIaMU PACTBOPHUTEIIS: 10.Y.1
a) coJbBaTaIus;

0) rumparanus;

B) CeIMMEHTAIINS;
I') KpUCTAJUIM3ALIMSL.

7 PacTBOpUMOCTB ra30B € IOBBILICHUEM TEMIIEPATYPhI: OIIK-
a) He U3MEHSETCS; 10.3.1
0) yBeIIMIMBACTCS;

B) YMCHBIIIACTCS,

I') CHayaJja yBeJIMYUBACTCS, 3aTEM YMEHBIIACTCS.

8 CKOpOCTh TeTepOreHHOM XMMUYECKOM peakIK 3aBUCUT OT: OIIK-
a) MPUPOJIbI PEAruPYIOIINUX BEIIECTB; 10.Y.1
0) TemnepaTyphl;

B) TUIOLIAM CONPUKOCHOBEHUS PEarupyrommx BEIIeCTB;
I') BCE MPUBEICHHBIC BBIIIIE OTBETHI BEPHBI.

9 I'unparanuyst HOHOB MpeCTaBIsIET COOOM: OIIK-
a) OTHICTNICHWE KPUCTAIUTN3AIIMOHHON BOJIBL; 10.3.1
0) B3aUMOJICHCTBHE C BOJIOM;
B) pacTBOpPEHUE B BO/IE;

') OpUEHTAIUS MOJICKYJ BOJBI.

10 Kak BnusieT katann3aTop Ha CMEIICHHE XUMUYECKOTO PABHOBECHS: OIIK-
a) U3MEHSET CKOPOCTh MPSAMON peaKiy; 10.V.1
0) U3MEHSET CKOPOCTh 0OPATHOM pEaKIINH;

B) HE U3MEHSIET CKOPOCTh HU TOM, HU IPYroi peaKiyy;
I') HE CMEIIAeT XUMUYECKOT0 PaBHOBECHS.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO AUCUUIUIMHE OOYYAIOIIMXCS 3a04HON (OpMBbI
oOyueHus, npeacTaBieHsl B Tadnuie 19.

Tabmuma 19 — IMepedeHs KOHTPOJIBHBIX padbOT

Ne n/mn [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmoTpeHo

10.4. Metoguueckue  Marepuanbl,  ONpPEICNAIONIME  MPOLEAYypbl  OLIEHUBAHUSA
MHAMKATOPOB, XapaKTEpU3YIOUIMX JTamnbl (OPMUPOBAHUS KOMIIETEHIMM, cojaep)karcs B
JOKAJIBHBIX HOPMAaTUBHBIX akTax [VYAII, pernmaMeHTHUpyrOIMX TMOPSAIOK U IPOLEAYPY

MIPOBEJCHUSI TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOUYHOW aTTeCTallMd OO0YyJaroIIuXcCs
I'VAIL

11. Meroauueckue ykazaHus st 00y4JarOIUXCs 0 OCBOCHUIO TACIIATITUHBI

11.1. Metoguueckue yka3aHusi i1 OOy4aroIMXCs IO OCBOGHHUIO JIEKIIMOHHOTO
MaTepHaa.

OcHOBHOE Ha3zHayeHHE JIEKIIMOHHOTO MaTrepuayia — JIOTHYEeCKH CTPOWHOE, CHUCTEMHOE,
riTyOOKoe W SICHOE W3JI0KeHHe ydeOHoro marepuana. HasHaueHHe COBpEeMEHHOH JIEKIIMH B
paMKax JUCHMIUIMHBI HE B TOM, 4TOOBI MOJYYHUTh BCIO MH(OpMAIMIO MO TEME, a B OCBOSHUU
(GbyHIaAMEHTATBHBIX TPOOJIEM IUCHMIUIMHBL, METOJOB HAYYHOTO TIO3HAHUS, HOBEUIINX
JOCTHXKEHUH HaydyHOM MbICIM. B yuyeOHOM mpoliecce JEKIHs BBITOIHIET METOI0JI0IHYECKYIO,




OpPraHM3alMOHHYI0 M MHGOPMAIMOHHYI0 (QyHKIMHU. JIEKIUs pacKpbIBaeT MOHATUHHBINA ammapar
KOHKpPETHOI oOnacTu 3HaHUA, €€ MpoOJIeMbl, NaeT IEJNbHOE MPEACTAaBICHHE O IUCIHILIUHE,
MMOKa3bIBAECT B3AaUMOCBSI3b C IPYTUMHU JUCIUTUTMHAMH.

[InaHupyemMble pe3yabTaThl IPU OCBOSHUH 00YYalONIMMUCH JIGKIIMOHHOTO MaTepHrana;

— TOJy4eHHE COBPEMEHHBIX, IEJOCTHBIX, B3aUMOCBS3aHHBIX  3HAHUW, YPOBEHBb
KOTOPBIX OIPEACIIACTCS LEJIEBOM YCTAHOBKOM K KaKJ10M KOHKPETHOM TEME;

— TOJYy4YEeHHE OIbITa TBOPUECKOI pabOThl COBMECTHO C MPEIO/IaBaATENIEM;

— pa3BuTHE MpO(ECCHOHATBHO-AETOBBIX  KayecTB, JIIOOBU K  HOpeaMETy U
CaMOCTOSITEIILHOI'O TBOPYECKOT'O MBIIILICHUSI.

— TOsIBIIHHE HEOOXOAMMOro HHTEepeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIIbHON paboThI,

— TIOJIy4eHHE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHUSI HAYKH U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS Ha OJMKaiIle roJibl;

— HAY4YUTbCAd METOAMYECKH 00pabarhiBaTh MaTepuan (BBIICNATH I[JIaBHBIE MBICITH U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM  BBIBOJAM, IIOBTOPSATh UX B  Pa3IUYHBIX
(hopMyIMpoBKax);

—  TIOJIyY€HHE TOYHOTO MOHUMAHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSTHA.

JIeKIIMOHHBI ~ MaTepuan MOXKET CONPOBOXKIATHCS — JEMOHCTpalMeil  ciaiioB u
UCIONb30BAaHUEM pa3JaTOYHOrO MaTepuana IMpH TMPOBEACHUU KOPOTKUX JUCKycCUU 00
O0COOCHHOCTSIX TIPUMEHEHHSI OT/ICTBHBIX TEMATHK 110 JTUCIUTUTHHE.

CTpyKTypa NpeaocTaBlIeHUs JEKIIMOHHOTO MaTepuana:

—  @opMynupoBaHUE TEMBI, LIENEN U 3a/1a4

— MHM3noxenue marepuana

— BpIBOABI 1 3aKIIFOUYEHUE.

11.2. Metoauueckue yka3zaHus i OOydYarolUXCS IO BBINOJHEHUIO J1a00paTOPHBIX
pabor.

B xozme BbImonHeHusi 1a00OpaTopHbBIX pabOT OOydaroUMics JOJDKEH YIIyOuTb H
3aKpEeNUTh 3HAHUS, MPAKTUYECKWE HABBIKH, OBIAJETh COBPEMEHHOW METOJMKOW W TEXHUKOM
HKCHEPUMEHTa B COOTBETCTBUM C KBAIM(HUKAIMOHHOM XapaKTEepUCTUKON oO0ydaromierocs.
BrinonHenne nabopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIbHO-NPAKTUYECKOM, PacyeTHO-
aHAJIMTUYECKOM YacTeil 1 KOHTPOJIbHBIX MEPONPHUITUH.

BreinonHenne nabopaTOpHBIX pabOT OOy4aroUIMMCs SIBJSIETCSI HEOThEMJIEMON YacTbiO
U3Yy4eHMs JUCLMIUIMHBI, OIpenesseMoi ydeOHbIM IUJIaHOM, M OTHOCHTCS K CPEICTBaM,
00€CTIeYNBAIOIINM PEUICHNE CIIEAYIOINX OCHOBHBIX 33/1a4 00YyJaloIIerocs:

— I[puOOpeTeHHe HAaBBIKOB MCCJIEJOBAHUS TPOLIECCOB, SBICHUH U 00BEKTOB,
U3y4aeMbIX B paMKaX JaHHOM JUCLUIUIUHBI;

— 3aKpervieHWe, pa3BUTHE W JCTANIM3alUs TEOPETHUECKMX 3HAHUH, IMOJNyYeHHBIX Ha
TIeKIIHSAX;

— IOJly4yeHHEe HOBOM MH(POPMALIUH 110 U3y4aeMOH TUCIMILINHE;

— TI[puoOpeTeHHe  HaBBIKOB  CaMOCTOSTENbHOW  paboTel ¢ 1a00paTOpPHBIM
000pyA0BaHHEM U MIPHOOPaMH.

3aganne ¥ TpeOOBaHUS K IIPOBEICHUIO J1aDOPATOPHBIX PadOT

— U3YUYUTh TEOPETUUYECKUI MaTepHal Mo Teme 1abopaTopHOi paboThI;
BBITIOJTHUTH J1a00paTOpHYIO paboTy B COOTBETCTBHUHU C TIOJTYYCHHBIM 33/I1aHUEM;
— 0¢OopMHTH OTYET O JTabOpaTOpHOH paboTe;

OTBCTUTH HAa KOHTPOJIbHBIC BOITPOCHI.

CTtpykTypa B d)ODMa OT4ECTa O J'Ia6ODaTODHOI7I Da6OTe




B otder mo maboparopHoi paboTe TOKHBI OBITH BKIIFOUCHBI CIICTYIOITUE MMYHKTHI:
—  TUTYJIbHBIH JIUCT;

—  1enb paboThi,

—  KpaTKHe TEOPETUYECKUE CBEACHUS;

—  ONHCaHME SKCIIEPUMEHTAIBHON YCTAHOBKH U METOJUKH SKCIICPUMEHTA;

—  SKCIEpUMEHTAaJbHbIC PE3YNIbTATHI;

—  aHanu3 pe3yibTaToB pabOTHI;

—  BBIBOJBL

Tpebosanus kK 0hOpPMIECHUIO 0TYETA O JIA00OpATOPHOU padbore

TumynvHoui nucm SBISETCS TEPBOUM CTpaHWIECHW 000N HaydyHOW pabOTHI W s
KOHKPETHOIO BHJa pabOThl 3aIOJHAETCA 110 OIpeleseHHbIM mpaBwiam. Jlias abopaTopHOit
paboThI TUTYIBHBIN JIUCT OPOPMIISIETCS CIETYIOLM 00pa3oM.

B BepxHeM mose JMCTa YKa3bIBalOT IOJHOE HAaUMEHOBAHHME YYEOHOro 3aBEACHUS U
Kadeapel, Ha KOTOPOH BBHINIOJIHSIACH AaHHAs padorTa.

B cpennem mnosne yka3piBaeTcst BUJ paOOThl, B JaHHOM cllydae JiabopaTtopHas pabota c
yKa3aHHEeM JUCHUIUIMHBI, MO0 KOTOPOW OHAa BBINOJIHEHA, W HIDKE ee¢ Ha3BaHue. Ha3Banue
na0opaTopHON PabOTh IPUBOIUTCS O€3 CII0Ba mMema U B KaBBIUKU HE 3aKIH0YACTCS.

Janee Ommke K MpaBOMY Kparo THTYJIBHOTO JIMCTa YKa3bIBAIOT (haMUIIMIO, WHUIHAIHI,
KypC W TpYIIy Yy4alllerocsi, BBIIOJHUBIIEIO paboTy, a Takke (paMuInio, MHULUAIBI, YYEHYIO
CTETICHb U JOJDKHOCTD MPENOaBaTes, IPUHSIBIIETO padoTy.

B HmwxHEM moJie nMcTa yKa3bIBae€TCsl MECTO BBIIOJIHEHHUs pabOThl U TOJ €€ HalKCaHUs
(6e3 cioBa 200).

Lenv pabomwsr nOJKHA OTpakaTb TeMy J1IaOOpaTOpPHOM paboThl, a TaKKe KOHKPETHBIE
3aJauM, MOCTABJICHHBIC CTYACHTY Ha NEpUOJ BBITOTHEHUsT padoThl. [1o 0O6bemy 1ens paboThl B
3aBUCUMOCTH OT CJIOXHOCTH U MHOT033Ja4YHOCTH PabOThl COCTABIAET OT HECKOJBKUX CTPOK 10
0,5 crpanwubL.

Kpamxue meopemuueckue ceedenusi. B 3TOM paznene u3naraercs KpaTKoe
TEOPETUYECKOE OINMCAHWE HM3Y4aeMoro B palboTe SIBIEHHS WM TPOIEcca, MPHUBOIATCS TaKKe
HEoOXoIMMBbIe pacueTHble GopMynbl. Marepuan paszena He JAOJKEH KONHUPOBaTh COJAEpKAHUE
METOAMYECKOTO MocoOMsT WM y4eOHMKa MO JaHHOW TeMe, a OrpaHMYUBACTCS H3JIOKECHHUEM
OCHOBHBIX IMOHATUH U 3aKOHOB, pacdeTHBIX (OpMyI, TaOJIuUL, TPeOYIOMXCS Ul JanbHeimei
00pabOTKM MOJyYEHHBIX IKCIEPUMEHTAIBHBIX pe3ynbTaroB. OObEM JIUTEpPaTypHOTO 0030pa HE
JOJDKEH TpeBbiliaTh 1/3 yactu Bcero oTyera.

Onucanue sKcnepumMenmanbHOU YCMAaHO8KU U MemoOuKu SKkcnepumenma. B naHHOM
paszene NpPUBOIUTCS CXE€Ma SKCIIEPUMEHTAIbHOM YCTAaHOBKM C ONHMCaHUEM ee paboTbl U
MOJPOOHO W3JaraeTcss METOJMKA IMPOBEACHUS AKCIEPHUMEHTA, MPOIECC TMOITYYeHUs] TaHHBIX U
cnoco0 ux obpaboTku. Ecnu Mcmonb3yloTcs CTaHIapTHBIE MAKeThl KOMIIBIOTEPHBIX MPOrpamm
I 00pabOTKH AKCIIEPUMEHTAIIBHBIX PE3yJIbTaTOB, TO HEOOXOAUMO 000CHOBATH BO3ZMOXKHOCTD U
11€J1ec000Pa3HOCTh MX MPUMEHEHHs, a TaKXkKe MOJAPOOHOCTH 00pabOTKH JaHHBIX C UX MMOMOIIBIO.
Jis nmabopaTopHbIX padoOT, CBS3aHHBIX C KOMIBIOTEPHBIM MOJIETUPOBAHUEM (PU3UUECKUX
SBJICHUH M MPOIECCOB, HEOOXOAUMO B 3TOM pazjiesie ONHcaTh MaTeMaTU4YecKyl0 MOJIeNb U
KOMITBIOTEPHBIE TIPOTPAMMBI, MOJICTTHPYIOIINE TaHHBIC SIBIICHHUS.

OKkcnepumenmanvHvle pesyivmamul. B 3TOM pasnene NpUBOAATCS HEMOCPEJACTBEHHO
pe3yibTaThl, MOYYCHHBIE B XO/€ TPOBEIEHHs Ja00paTOPHBIX paboT: SKCIEPUMEHTAIEHO W B
pe3yibTaTe KOMITBIOTEPHOIO MOJIEIMPOBAHMS OIpEeNCHHbIE 3HAueHHs BEIUYWH, Tpaduky,
TaOIUIBl, TuarpaMmMbl. O0sS3aTeTbHO HEOOXOAUMO OIIEHUTH OTPEITHOCTH H3MEPEHUH.

Ananus pesynomamog pabomul. Paznen oTuera JOIDKEH COAEp)KaTh MOJPOOHBIN aHaIN3
MOJTYYEHHBIX PE3YyJIbTaTOB, HHTEPIPETANIO ITUX PE3YJIbTaTOB HA OCHOBE (PM3NYECKUX 3aKOHOB.
CrnenyeT cpaBHMTh TIONTyY€HHBIE pe3yJabTaThl C M3BECTHBIMU JIMTEPATYpPHBIMU JIaHHBIMH,
O0OCYIWTh WX COOTBETCTBHE CYIIECTBYIOIIMM TEOPETHUECKHMM MojensM. Ecimu oOHapy:keHO



HECOOTBETCTBHE MOJYYCHHBIX PE3yJIbTaTOB M TEOPETHUECKHX PACUCTOB HIIM JIUTEPATYPHBIX
JAHHBIX, HEOOXOIUMO OOCY/IUTh BO3MOXKHBIC TIPUYMHBI 3TUX HECOOTBETCTBUH.

Bvi6oovi. B BBIBOZAaX KpaTKO M3JIAraloTcsi pe3yibTaThl pabOTHI:  IMOJTyYCHHBIC
IKCHEPUMEHTAILHO HIIM TEOPETHYECKH 3HAYCHHs (PU3NYECKUX BEJIMYMH, MX 3aBUCHMOCTH OT
YCJIOBUH AKCIIEPHUMEHTA UM BBIOPAHHOH pacueTHON MOJIENH, YKa3bIBA€TCS X COOTBETCTBUE HITH
HECOOTBETCTBHE (DU3MYECKUM 3aKOHAM M TEOPETHYECKUM MOJICINISIM, BO3MOXKHBIC TMPHYUHBI
HECOOTBETCTBUSI.

Otuer o nabopatopHoii paboTe ogopmisieTcss Ha Oymare crangaptHoro gopmara A4 Ha
OJHOW CTOpPOHE JIMCTa, KOTOpBIC CIHIMBAIOTCS B CKOPOCIIMBATENE WM IIEPEIIeTAlOTCs.
Jlonyckaercss oopMIIeHHE OTYeTa MO JIAOOPAaTOPHOH pPaboTe TOJIBKO B DIIEKTPOHHOM BHJIC
cpeacramu Microsoft Office.

Bo03M0OXHO 0OpMIIATE B KOHIIE ceMecTpa OOIIMI OTUYET 10 BCeMY IHKITY JIA0OPAaTOPHBIX
paboT, TOCBAIIEHHBIX HMCCIEAOBAHHIO OJHOTO M TOTO TpoLEecca pa3HbIMH METOJAMH,
oopMIISFOTCST TaK)KE M OTJCIBHBIE OTYETHI M0 KaXK0W paboTe MUKIIA MO0 MEepPE WX BBITOIHCHUSI.
Ha ocHoBe oT4eToB MmO KakaoW paboTe B KOHIE ceMecTpa Oo(OopMIIsIeTCs UTOTOBBIA OTYET, B
KOTOPOM OCHOBHOE BHHUMAaHHE JIOJDKHO OBITh Y/CJICHO aHAIM3y pPEe3yJbTaTOB, MOJIYYCHHBIX B
pa3HbIX J1a0OpaTOpHBIX padoTax.

11.3. MeTtoauueckue yKa3zaHHs sl 00YJarOMMXCsl MO MPOXOXKICHUIO CaMOCTOSATEIbHON
paboThI

B xoze BBHIMONHEHUs CaMOCTOSITETLHONW PaOOTHI, 0OYUYAIOIIUIICS BBIOJIHSACT PaboOTy IO
3aJJaHUI0 M MPU METOJIMYECKOM PYKOBOJICTBE MperojaBareis, HoO 0e3 ero HemocpeaCTBEHHOTO
y4acTHsl.

s oOywaronmxcsi mo 3a04Hod Qgopme oOyueHus, caMocTosiTeNbHas paboTa MOXKET
BKJIFOYATh B C€0sI KOHTPOJIbHYIO PaboTy.

B mporuiecce BBINONHEHUS CaMOCTOSTENBHON pPabOThHI, y oOywaromierocst Gopmupyercs
1enecoo0pasHoe IIaHUPOBaHUE Paboyuero BpeMEeHH, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHUS
M HaBBIKM B YCBOCHHWH M CHCTEMATH3AIMH NpUOOpETaeMbIX 3HAHWH, O0ECTeYMBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B NEpUOJ OOYyYEHHs, MOMOraeT MOJYYUTh HAaBBIKA ITOBBIIICHUS
MpoQeCCUOHATILHOTO YPOBHSI.

MeroandeckuMU ~ MaTepuallaMH,  HalpaBIIIOIIMMU  CAMOCTOSTENbHYI0O  paloTy
00YJarOIIMXCS SBJISTFOTCSI:

—  yueOHO-MEeTOJMUYECKHI MaTepHal 1o TUCIUIUINHE;

— METOAMYECKHE YKa3aHUs IO BBINOJIHEHUIO KOHTPOJBHBIX PAa0OT (ISl 00y4arommxcs
110 3a04HOM (hopmMe 00yUyeHHs).

11.4. Metoauueckue yKazaHus Uil OOy4JaroUmMXcs IO MPOXOXKACHUIO TEKYIIEero
KOHTPOJISI YCTIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEAYCMAaTPUBAET KOHTPOJb KauecTBAa 3HAHUI
0o0y4arouMxcs, OCYIIECTBISIEMOIO B TEYEHHE CEMECTpa C LENIbI0 OLEHUBAHMS XOJa OCBOEHUS
JUCHUTUIMHBI.

Cucrema OIICHOK TIPH TPOBEICHUU TMPOMEKYTOYHOM AaTTECTAIIMH OCYIICCTBIISIETCS B
COOTBeTCTBUU ¢ Tpeboanusimu [lonokenuit «O TeKylmeM KOHTpOJE YCIEBAeMOCTH U
MpOMEXYyTOUHOM arrectaruu cryaeHToB ['YAIL oOydaromuxcss MO HporpaMMbl  BBICIIETO
obOpazoBanusi» U «O MOIYTbHO-PEHTHHTOBON cHCTEME OIICHKHM KadecTBa Yy4eOHOW paboTh
cTyneHToB B ['YAIDy.

Texkymuii KOHTPOJIb yCIIEBAEMOCTH MPOBOJUTCS B TEUEHHE CEMECTPA C UCIOIb30BAHHEM
TECTOBBIX BOMPOCOB (Tabm.18). TlomoxkuTenpHBINA pe3yabTaT TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
JAeT CTYJICHTY JOTOTHUTENbHBIN OallT MpY MPOBEACHHUH MPOMEKYTOYHON aTTeCTaIlUH.

11.5. Meroaudeckue ykazaHus JJIsi OOYYArOIIMXCS MO MPOXOXKACHHUIO MPOMEKYTOUHOMN
aTTEeCTaLUH.

[IpomexyTouHass ~ arrectauus  OOy4arOIIMXCSl ~ TNPEAyCMAaTpUBAeT  OIIEHHWBAaHUE
MIPOMEKYTOUHBIX M OKOHYATENbHBIX PE3yJbTaTOB 0OyueHHs Mo aucuuiuiiHe. OHa BKIIIOYAET B
ceOst:



— »9K3amMeH — ¢opMa OICHKH 3HAHWH, TONYYCHHBIX OOy4JalomUMCS B TPOIECcCce
W3YYCHHUS BCEH AMCUMIUIMHBI WIM €€ YacTH, HAaBBIKOB CAMOCTOSITEIIbHONH PabOThI, CIIOCOOHOCTH
NPUMEHATh UX I PEIICHUS NPaKTUYECKUX 3ajad. JK3aMeH, KaK IMpaBWiIo, MPOBOAUTCSA B
MEepUOJ 3K3aMEHAlMOHHOW CECCHMM M 3aBEPIIACTCS ATTECTALMOHHOM OLIEHKOH «OTJIUYHO,
«XOPOIIIOY, «YIOBJICTBOPUTEIHHO», «HEYAOBIECTBOPUTEIHHOM.

Cucrema OILICHOK NpH MPOBEICHUU TMPOMEKYTOUHOW AaTTECTAlMM OCYIIECTBIISIETCS B
COOTBETCTBUU C TpeOoBanusamu [lonoxkennit «O TeKymeM KOHTpPOJE YCIEBAaEGMOCTH U
MPOMEXKYTOUHOM arrectaruu cryaeHToB [ YAIL, oOydJaromuxcss 1O MpPOrpaMMbl  BBICIIETO
obpazoBanus» u «O MOMYIBHO-PEUTUHTOBON CHCTEME OIIEHKM KauyecTBa Y4eOHOW paboThI
crynentoB B 'Y AIy.

[IpoMexxyTouyHass aTTecTalus OIEHUBAETCA IO pe3yjibTaTaM TEKYIIero KOHTPOJIsS
ycreBaeMOCTH. B ciydae, eciii CTYIAEHT M0 YBOXHTEIbHOW NMPUYUHE HE BBIMOJHHUI TPEeOOBAHHS
TEKYIIETO0 KOHTPOJsA, €My HPEeAOCTaBIA€TCS BO3MOXXHOCTh CHaTh  3aJ0JDKEHHOCTH  TIO
MPONyIIEHHbIM TeMaM. DPopma NpOBEAECHUS POMEKYTOYHOM aTTeCTallMy — IMUCbMEHHAS.

[Ipomexxyrounas arrectanus B (Gopme dK3aMeHa M0 IUCHUILIHHE «DU3UKO-XUMUUYECKHE
OCHOBBI 0€30TTaCHOCTH» MPOBOIUTCS MO BOIPOCaM, YKa3aHHBIM B Ta0imels.



Jluct BHeceHus: U3MEHEHUH B pabouyro IporpaMmy JUCLUITITMHBI

[lata BHEeCeHUsI

A3MEHEHUN U

Hata u Ne
Iloamuce
N N . MIPOTOKOJIa
JOTIOTHEHUM. Coneprxanue U3MEHEHUH U JOTIOHEHUN S 3aB.
[Toanuck BHECIIETO kadempoit
Kageapol
VM3MEHEHHUS




