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1. O01mue MoJI0KeHu s

Jucnuminna «@u3nyeckasi M KOJJIOUAHAS XUMHS» OTHOCUTCA K 0053aTeIbHON YacTH
Osioka 1 yueOHOTrO IJIaHa, BXOMAIIETO B COCTaB 00Pa30BaTEILHOM MPOTrpaMMBbl BBICIIIETO 00pa3o-
BaHus 29.03.03 — TexHosorus moaurpaguveckoro M yrnakoBOYHOI'O MPOU3BOACTBA (MPOGUIIb —
TexHosorus ¥ AU3aiiH yIakoBOYHOT'O IIPOU3BO/ICTBA).

HopmatuBHO-MeTOmMueckor 6a30i s pa3paboTku pabodeil mporpaMMbl Y4eOHOM Juc-
UUIITUHBI «DU3HYecKas U KOJJIOUIHASI XUMHSD) SIBIISIIOTCS:

o ®denepanbubiii 3aKk0H «O0 o6pazoBanuu B Poccuiickoit denepanuny», YTBEPKIACHHBIHN
nprka3zoM MunoOpuaayku P® Ne 273-03 ot 29.12.2012;

e [IIpukaz Munobpuayku Poccum Ne 301 ot 05.04.2017 r. O6 yTBepKIeHUU TOPSJIKA
OpraHu3alil ¥ OCYIIECTBICHHUS O0pa30BaTENbHON NESATEIBHOCTH MO 00pa30BaTEbHBIM IPO-
rpaMMaM BBICIIEro OOpa3oBaHMs - IporpamMmam OakajlaBpHara, IporpamMmaMm CIEeHHaIuTeTa,
IporpaMMaM MarucTparypsbl.

o [Ipukaz MunucrepcrBa Tpyaa U couluanbHOW 3amuThl Poccuiickoit ®enepauuu oT
12.10.2021 Ne 7211 «O06 yTtBepxknenuu npodeccuonansHoro cranmapra — 40.059 «IIpombiii-
JIEHHBIH IU3aiiHep».

o [Ipuka3 MunucrepcrBa Tpyaa M couuanbHOW 3amuThl Poccmiickoirt ®enepanuu OT
12.10.2022 Ne 6461 «O06 yTBepkaeHuu npodeccuonanpHoro cranaapra - 23.041 «Cnenuaauct
110 TEXHOJIOTHH LeJTI0JI03HO-0yMa:KHOT0 IPOU3BOACTBAY.

o @enepalbHBIN FOCYAAPCTBEHHBIN 00pa30BaTEeIbHBIA CTAHIAPT BBHICIIETO 00pa30BaHUS
(®I'OC BO) no nampasnenuto moarotoBku 29.03.03 «TexHonorus momurpaguyueckoro u yma-
KOBOYHOT'O MPOU3BOJCTBA» (YPOBEHb OakanaBpuaT), YTBEP:KIEHHBIM mpukazoM MuHHCTEpCTBa
obpazoBanus u Hayku PD Ne 960 ot 22.09.2017;

e VYyeOHbIE TUIaHBI 00Pa30BaTENBHON MPOTPaMMBbl BBICHIETO 00pa30BaHUs HApaBICHUS
29.03.03 TexHosiorusi NOAUTrpapuIeckoro U yrnakoBOYHOIO Mpou3BoJcTBa (mpoduib — TexHo-
JIOTUSl ¥ IM3aiiH yIaKOBOYHOTO MPOU3BOJICTBA)., MOATOTOBKH OakajIaBpOB MO OYHON M 3a0YHOU
dbopmam oOyuenusi, onoOpeHHbIil YuenbiM coBeToM YIJITY (mpotokon Ne3 ot 20.03.2025).

OOyuenue no obpazoBarenbHOl nporpamme 29.03.03 «TexHomorus monurpadpuvecKoro
Y YIIaKOBOYHOI'O MPOU3BOACTBaY (mpo¢uiab — TeXHOJIOrus U AnW3aiiH yIaKOBOYHOTO NMPOU3BOJI-
CTBA). OCYIIECTBISIETCS HA PYCCKOM SI3BIKE.

2. Ilepedyens MIaHNPYeEMBbIX Pe3yJIbTATOB 00Y4YEHHS MO JUCHUILINHE, COOTHECEHHBIX C Ia-
HHPYEeMbIMH pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHOI NMPOrpaMMbl

[InanupyeMbIMU pe3ysbTaTaMu OOy4YeHHS MO JUCLUUIUIMHE SBJISIOTCS 3HAHUS, YMEHUS,
BJIAJICHUSI U/UJIM OMBIT IE€ATEIbHOCTH, XapaKTePU3YIOLINEe ITanbl/ypoBHU (POPMHUPOBAHUS KOMIIE-
TEHIUH U oOecreynBarofe JOCTHKEHHE TIaHUPYEMbIX Pe3yJbTaTOB OCBOCHUS 00pa3oBaTellb-
HOW NPOrpaMMBbI B IIEJIOM.

Leab ocBoOeHUS] TMCHUIIMHBI — (OPMUpPOBaHUE y O0YUaIOIUXCS CUCTEMbl 3HaHUN He-
00XOAMMBIX ISl PEeLIeHUs 3a]a4 MPOo(heCCHOHATBHON JeITeNbHOCTH, @ UMEHHO H3y4YeHHEe U 00b-
SICHEHHUE OCHOBHBIX 3aKOHOMEPHOCTEN OMNPEIENAIONINX HaIlPaBICHHOCTh XUMUYECKUX U (Hu3u-
KO-XMMHYECKUX IMPOLECCOB, CKOPOCTU UX MPOTEKAHUS C YUYETOM Pa3IMYHBIX (PAKTOPOB, B TOM
YHClie U BHEIIHUX.

3aga4yu AUCHMILVINHBI:

— J1aTh CTyJEHTaM He0OXOJMMbIe TEOPETHUECKHE 3HAHUS O CTPOECHUU BEIIECTBA, TEPMO-
JTMHAMUKE XUMHYECKUX MPOIECCOB, XMMUYECKHX U (ha30BBIX PABHOBECHSIX, CBOMCTBAX MOJIEKY-
JSIPHBIX U MOHOTEHHBIX PACTBOPOB, 3JIEKTPOAHBIX MOTEHIMANAX U FaJIbBAHUYECKUX DJIEMEHTaX,
3aKOHOMEPHOCTSIX XMMHUUECKHUX PEaKIINi;

— HAy4UTh HOJIBb30BATHCS PA3IMUYHBIMU IPUOOpaMu U 000PYJOBAHUEM NIPH PEIIEHUH Pa3-
JUYHOTO POAA XUMUYECKHX, (PU3MUECKUX U (PU3UKO-XMMUYECKUX 3a/1a4;



— c(hopMupOBaTH HAYUYHOE MBIIIICHUE;

— HAy4UTh MOJIb30BATHCS YUeOHON, HAYYHOU JUTEPATypOil U CIPaBOYHBIMU MaTepHaia-
MM [IpH peIlIeHUH 33aa4 U 00paboTKe pe3yIbTaTOB KCIIEPUMEHTA,

— JaTh 0a30Bble 3HAHUS VIS CO3JAHHS HAYYHO-TIPAKTUYECKON OCHOBBI H3YUYCHHUS JUCIHU-
IUIMH Ipo(ecCHOHaNbHOM HalPaBIEHHOCTH.

IIponecc n3yveHnusi IMCHUIIMHBI HATIPABJIeH HA (pOpMHUPOBaHuUe cieaylomeil ooue-
npodeccuoHAJIbHOM KOMIIETEHIIUN:

OIIK-3 - criocoOHOCTh MPOBOAUTH M3MEpEHHsI, 00padaThIBaTh dKCIIEPHUMEHTAIBHBIC JaH-
Hbl€, Ha0JII0JaTh U KOPPEKTUPOBATh MapaMeTPhbl TEXHOJIOTHYECKUX ITPOLIECCOB.

B pesyabTare nzyueHus JMCHMIIJIMHBI 00yYAIOIINHCS JOJIKEeH:

3HATh:

— TeIUIOBbIe APPEKTH XUMUYECKOH peaKiiyii, OCHOBHBIE 3aKOHBI TEPMOXUMHUH, XHMHUYE-
ckoe U (ha30BOE paBHOBECHE, OCHOBHBIE 3aKOHbI nekTpoxumun: Kombpayma, Ocanpaa, dapa-
Jiesl; OCHOBHBIE TOJIOKEHUSI XMMUUECKONH KMHETUKU U OCOOCHHOCTH BJIMSIHUSI pa3/InYHbIX (aKToO-
POB Ha CKOPOCTb XUMUYECKON PEaKLUH;

yMeThb:

— OIpe/eNATh HalpaBJieHNEe XUMUYECKOM peakluu U yCJIOBUs €€ MPOTeKaHHs B BbIOpaH-
HOM HallpaBJICHUM;

— paccuMTaTh BBIXOJ IPOLYKTOB pEaKLUU;

— ONPENENATh: dJIEKTPONPOBOJHOCTh PACTBOPOB, IEKTPOJHBIE MOTEHIHAIBI, CKOPOCTh
XUMHUYECKHUX PEaKIIN;

— NPUMEHSATH MOTYUYEHHbIE 3HAHUS MPU PELICHUU 3a]a4 Mpo(ecCroHalIbHOMN e TeNbHO-
CTH.

BJIA/IETh:

— XMMHMYECKMMH U (PU3MKO-XUMHUYECKUMHU METOJaMH 3KCIIEPUMEHTAIBHOIO HCCIel0Ba-
HUS PA3JINYHBIX 00BEKTOB OKPYIKAIOLIEH Cpeibl;

— OCHOBAMHM OIPEJEIIEHUSI COCTaBa CUCTEM, METOJAaMHU NPEJCKA3aHUs NPOTEKAHUS BO3-
MO’KHBIX XMMHUECKUX PEAKIIUH.

3. MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/bHON MPOrpaMMbl

Jlannast yaeOHasi TUCIUIUIMHA OTHOCHUTCS K 00s3aTeNbHOM yacTu Oyioka 1, 4To o3Ha4aeT
dbopmupoBaHKe B TIpoliecce 00yueHus y 0akajiaBpa OCHOBHBIX 00IIenpodecCHOHaNbHBIX 3HAHUN
¥ KOMIIETEHIIUN B paMKaX BEIOpAHHOTO MPOQIig U TPo(heCcCHOHATHFHOTO CTaHAapTa.

OcBoeHuEe JaHHOW TUCIUILIMHBI SBJISICTCS HEOOXOIUMON OCHOBOHM IJIsi TIOCIIEIYIOIIETO
uzydenus quctumini OITOI u HanmucaHus BBIMTYCKHOM KBaTH(PUKAITMOHHON paOOTHI.

Hepe%Hb 06807161{146617014{106, conymcemeyrowux u obecneyusaemolx ducuunﬂuH
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MHUYECKOU TEXHOJIOTUU

Yka3aHHBIC CBSI3U AWCIMILINHBI JAIOT 00YYArOIIEMyCsl CHCTEMHOE TIPEJICTABICHHE O KOM-
IJIEKCEe M3y4YaeMbIX AUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uto obecrneunBaeTr TpeOyeMblit
TEOPETUYECKHI YPOBEHb M MPAKTUYCCKYIO HAMPABICHHOCTh B CUCTEME OOyuYeHUs W Oymyiei

JACATCIIbHOCTH BBIITYCKHHKA.

4. O0beM TUCHUIIUHBI B 3a4eTHBIX eIMHULAX € YKa3aHUEM KOJINYeCcTBa aKaJeMHUYeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4YalouuXxcs ¢ npenojaaBarejieM
(1Mo BuAaM y4eOHbIX 3aHSATHII) 1 HA CAMOCTOSITEJILHYIO pa00Ty 00yUYaKOIIUXCS

OO1u1ast TpyJ0EMKOCTh JUCHUTLTHHbI

. Bcero akageMnuecKkux 4acoB
Bun yuebHol paboTh
ouHas Gopma 3ao4yHas opma

KonrakTHasi paboTa ¢ npenojaBarejiemM*: 92,35 16,35
nexrun (JI) 32 8
npaktuueckue 3anstus (113) - -
naboparopHbie padboTsl (JIP) 60 8
WHBIE BUJIbI KOHTAKTHOHN pabOoThI 0,35 0,35
CamocTosiTe/ibHasi padoTa 00y4alOUIUXC: 87,65 163,65
M3YYEHHE TEOPETHUECKOro Kypca 40 75
MOJIFOTOBKA K TEKYLIEMY KOHTPOJIIO 30 75
KypcoBas paboTa (KypcoBOH ITPOEKT) - -
MOJrOTOBKA K MPOMEXKYTOUYHOMN aTTeCTalluu 17,65 13,65
Buja npoMexyTOYHOM aTTeCTAlMu: JK3aMeH JK3aMeH
OO0masi Tpy10eMKOCTh 5/180

*KonTtakTHas paboTa 0OyJaIONIMXCS C MPEIoJaBaTesieM, B TOM YHUCIe ¢ MPHUMEHEHHEM JIUCTaHIIMOHHBIX 00pa30oBa-
TENBHBIX TEXHOJIOTUH, BKIIFOYACT 3aHATHUS JICKIMOHHOTO TUTA, U (MJIH) 3aHATHS CEMUHAPCKOTO THUIIA, 1a00paTOpHBIC
3aHATHS, U (FUTH) TPYIIIIOBBIC KOHCYJBTAINH, ¥ (WIIM) HHIUBUIYaITBbHYIO padoTy 00ydJaromerocs ¢ mpernogaBaTeieM,
a TaK)Ke aTTeCTAI[MOHHBIE UCTIBITAHUS MPOMEKYTOUHOHN aTTecTannu. KoHTakTHas paboTa MOXET BKIIOYATh WHBIE
BUJBI YUEOHOW NEATENBHOCTH, MPEIyCMAaTPUBAIONIME TPYNIOBYI0O W WHIUBUAYyaIbHYIO PabOTy OOydaromuxcs c
npenogaBaTeneM. Yacsl KOHTaKTHOW paboTHI omnpenaenstoTcs: [lomokeHneM 00 OpraHW3alliyd U MPOBEACHUU KOH-
TaKTHOHM paboTHI NpH peanu3aluu 00pa30BaTeIbHBIX MPOTPAMM BBHICIIET0 00pa30BaHUs, YTBEPKICHHBIM Y UYEHBIM

cosetoM YIJITY ot 25 despanst 2020 roxaa.

5. Conep:kanue TUCHUIIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM (pa3jaejiam)
€ YKa3aHHeM OTBeIEHHOI0 HA HUX KOJIHYeCTBA aKAIeMHYECKUX YaCOB

5.1.TpynoeMKoOCTH pa3iesioB JUCHHILINHBI

ouyHasi popMa 00yueHus

No Bcero Camocrost-

- /;l HanmeHnoBanue pa3zeina AMCIUILIINHBI J 113 JIP KOHTaKTHOM TenpHas pabo-
paboTsI Ta

1 | Ctpoenue BeuecTBa 2 - 6 8 5

2 | Xumu4ecKas TEpMOJIMHAMHKA 6 - 6 12 5

3 | Xumunueckue u ha3oBbie 6 i 6 12 5

paBHOBECHSI

4 | DnexTpoxumus 4 - 6 10 10

5 | Xumuueckas KMHETHKA 2 - 6 8 10

6 | TepmonnHaMMKa NOBEPXHOCTHBIX ) i ) ) 10

SBJICHUM.
7 AncopOrus 2 - 6 8 5
8 | DJIeKTpONOBEPXHOCTHBIE SIBICHHUSIL. 2 - 6 8 5

[o)



No Bcero CamocTos-
o /;1 HaunmeHnoBanue pa3aena IUCIUTUTMHBI JI 113 JIP KOHTaKTHOM TenbHas pado-
paboThI Ta
9 Anresusi, cMauMBaHUE U pacTeKa- ) i i ) 5
HUE KUJIKOCTEH.
10 | DHepreTuka IUCHEPrUPOBAaHUS U ) i 6 ] 5
00pa3zoBaHus HOBBIX (ha3.
11 | Meronbl uccineAoBaHUsS JTUCIEpC- ) i 6 ] 5
HBIX CHCTEM
HToro nmo paznenam: 32 - 60 92 87,65
[IpoMexyTouHas aTTecTalusl 0,35 17,65
Bcero 180

3a04Has popmMa 00ydeHHs

Ne o CamocTosTenbHas
w HanmMenoBanue pazaena JUCHUILIMHBL JI 113 JIP KOHTaKTHOU paGora
paboTHI
1 | Benenue B kypc «dusnueckast 0.5 ) i 0.5 10
xumus». CTpoeHue BellecTBa.
2 | Xumuueckasi TepMOJMHAMUKA 1 - 2 3 15
3 | Xumuueckue u GpazoBbie 1 i i 1 15
paBHOBECHSI
4 | DnexTpoxuMus 1 2 3 15
5 | XuMHuecKas KHHETHKA 1 - 2 3 15
6 | TepmoauHamMuKka MHOBEPXHOCTHBIX 1 ) i 1 15
SIBJICHUM.
7 AncopOnus 1 - - 1 15
8 | DJIeKTpONOBEPXHOCTHBIE SIBICHHUS. 1 - 2 3 15
9 | Anresus, cMauMBaHUE M pacTeKa- 1 i i 1 15
HUE )KUJIKOCTEN.
10 | DHepreTnka AUCIEPrUPOBAHUS U 1 i i 1 10
o0pa3oBaHMs HOBBIX (a3.
11 | Meroapl uccienoOBaHUS AUCIEPC- 0.5 i i 0.5 10
HBIX CUCTEM ’ ’
Hroro no pasnenam: 8 - 8 16 150
[TpomMexxyTouHas aTTecTalus 0,35 13,65
Bcero 180

5.2. Conep:xaHue 3aHATHH JEKIIHOHHOI0 THIIA

1.BBenenue B kypc «®@usnveckasi xumus ». CTpoeHue BeniecTna

1.1. OcnosHvie pazoenvt puzuueckou xumuu. 3HadeHuE GUINIECKON XUMUU TSI XUMHUYE-
CKOH TEXHOJIOTUH.

1.2. Qusuko-xumuyeckue memoowvl uzyueHus cmpoenuss moaekyi. lloBeeHrne MoKy B
ANIEKTPUUECKOM Mose. MolsipHas U yaenbHas noisipuszanus. Y pasHenue Knazuyca-MoccoTtu u
Jebas. Metozsl onpeiesieHus: AUMOIbHBIX MOMEHTOB MOJIEKYJI.

MonekymnsipHble CIEKTpbl. BpamiaTenbHble U KoyeOaTelbHbIE CIEKTPhI, PacyeThl KOH-
CTaHT ABYXaTOMHBIX MOJIeKyJ. CHEKTphI MOMIOMIEHHUST paCTBOPOB BelecTB. 3aKoH byrepa- Jlam-
6epta- bepa.

2. XumMuueckasi TEepMOTUHAMUKA




2.1. Obwue nonamus u onpeodenenus. TepMmoamHamuyeckue (yHKIUU. BHyTpeHHss
3Heprus, Temnora u padora. [lapamerps! u pynkuuu cucremsl. JIe popMbl 0OMeHa SHEPTUU CH-
CTEMBI C OKPYXKaIOIIeH Cpeaoi.

2.2. Ilepsoe nauano mepmoouHamuxu u e2o ¢opmyaruposku. TepMoarnHAMIUECKUE CBOM-
CTBa ra3oB. BeIBOJ ypaBHEHUS [UIs pacyeTa padOThl U3MEHEHUS SHTAIIBIINU U BHYTPEHHEH SHEP-
UM B [IPOLIECCAa U3MEHEHUS COCTOSIHUS MJI€AIbHOIO Ta3a.

2.3. Tepmoxumus. 3akoH I'ecca u ciencrsue u3 Hero. [Ipumenenue 3akona I'ecca mis
pacuera TeroBbIX A(PPEKTOB.

2.4. Tennoemkocmsb. 3aBUCHMOCTh TEIUIOBBIX 3(P(EKTOB pPEaKIUid OT TeMIlepaTyphl.
VYpasuenue Kupxroga u ero ucrnonb3oBanue s pacdera TeII0BbIX d3PPEeKTOB.

2.5. 2-u 3axon mepmoounamuku. BTopoe Hadaio TepMOJAMHAMUKH U €ro (OPMYITUPOBKA.
OO6patumMbie U HEOOpaTHUMBIE MpoLecchl. [IOHATHE SHTPONHUU U METOMBI T0Ka3aTeNIbCTBA €€ CY-
niecTBoBaHus (Metoj HMKiIoB U Metoj Kapareomopu). Pacuer u3aMeHeHus: SHTPONUH B pa3iny-
HbIx mpoueccax. [locrynar Ilmanka. [loHsATHEe TEpMOAMHAMHYECKOW BEPOSTHOCTH COCTOSTHUS
CUCTEMBI U CTAaTHYECKHM XapakTep SHTponuu. Y paBHeHue bonbiimana. Dueprus ['u66ca u suep-
rus ['eabMronblia Kak KpUTEpUN COCTOSIHMSI pAaBHOBECHS M HAIIPaBICHHOCTH CAMOIPOM3BOJIBHO
MPOTEKAIOIIUX MPOIECCOB M M30TEPMUUYECKUX yCIOBHUSAX. Meroabl pacuera sHepruu ['nb66ca u
sHepruu ['enbmronbua. Ypasaenus [ no0ca-I'enpmMronbua 1t XAMHYECKUX TPOIIECCOB.

3. Xumnuyeckue u (pazoBbie paBHOBECHSI.

3.1. 3axon Oeticmgyrowux macc. XUMHUYECKUN TMOTEHIMAT U €ro (U3UYECKUN CMBICI.
XapakTepUCTUKH YCTOMUMBOTO PaBHOBECHOTO COCTOSIHUS cHcTeMbl. OCOOEHHOCTH COCTOSHUS
PaBHOBECHI B T€TEPOr€HHBIX CUCTEMAX.

3.2. Memoovl pacuema KOHCMAHmM pPABHOBECHSl, COCMAB PABHOBECHOU CMeCU, 8bIX00d
NPOOYKO8, CMeneHb npespaujetusi UCXOOHbIX 8euecms.

3.3. H3omepma xumuyeckou peaxkyuu. Ypaenenus u3o06apvl u u30Xopvl XUMUUECKOL pe-
aKyuu.

3.4. Ilpasuno ¢haz I'u66ca. @azosvie pasHosecus 6 08YXKOMHNOHEHMHBIX CUCTNEMAX.

3.5. Monekynapusie pacmeopul. HoeanvHvie pacmeopwl. 3axkon Paynsa. Peanvhvie pac-
meopul. 3akonsl Konosanosa.

3.6. Kpuockonus. D6ynnuockonus. Ocmomudeckoe oasnenue. Ocpanuiennas 63aumMHas
PACmeopuUMoCcmb.

4. DNeKTPOXUMHUS

4.1. Pacmeopul snexmponumos. Teopus Appenuyca, cnabvie 31eKmpoaumol.

4.2. CunbHbvie 51eKmpoaumal.

4.3. DnexmponpoooHocms pacmeopos 1eKmpoIumos.

4.4. Memoowvl usmepenuss 21eKMpUYecKoli nPo8oOUMOCIU PACMBOPOS8  IJIeKMPOJUMOS.
Omnpenenenre KOHCTAHTHI AUCCOIMAIMK CIa0bIX AJIEKTPOIUTOB, MIPOU3BEACHUS PACTBOPHUMOCTH
TPYIHO pacTBOPUMOM coyid. KOHlyKTOMETpr4eCKOe TUTPOBAHUE.

4.5. Dnexmpoosudicywjue cunvl U 31eKmpoOoHble NomeHyuaIbl. MexaHu3M BO3HUKHOBEHUS
ANIEKTPOJHBIX MOTCHIHAIOB. J[BOIHON JIEKTPUUYECKHI CIION, ero crpoeHue. Y paBHeHne HepH-
cta. Knaccudukanus >MeKTpOJ0OB: UHIUKATOPHBIC dIEKTPOJBI U IEKTPOAbl CPABHEHUS, DIIEK-
TPOJBI MIEPBOTO U BTOPOTO POJIa, OKUCIUTEIHbHO-BOCCTAHOBUTENIbHBIE, HOH CEJIEKTUBHBIE AJIEK-
TPOJbl. 3aBUCHUMOCTb 3JIEKTPOAHBIX MOTEHIMAIOB OT AKTUBHOCTH MOTEHIMAIONPEACIIIIONINX
noHOB. CTaHIapTHBIA 3JIEKTPOJHBIA MoTeHIMal. ['anbBaHnnueckue snemeHTsl, J/JC. Xumuue-
CKME U KOHIICHTPUPOBAHHBIEC raJIbBAaHUYECKUE IJIEMEHTHI, NN C MEePEeHOCOM U 0e3 mepeHoca.
Metoapt usmepenust JIC 1 3JIEKTPOTHBIX TTOTEHITHATIOB.

4.6. Ilpumenenue memooa I/[C ona onpedenenus pH pacmeopa u koncmanmul Ouccoyu-
ayuu cnabwix kucrom. IloTeHIHOMETpUYECKOE TUTPOBAHUE.

5. XuMnuyeckass KHHETHKA.

5.1. [lonamus u onpeodenenus xumuyeckou kunemuxu. TepMOIUHAMUYECKHE U KHHETHYE-
CKHME KpUTEPHUH IIPOTEKAHUS XUMHUUYECKUX peakuil. [TonsaTHe 0 CKOpoCTH XMMUYECKON PEAKIIUH.



DneMeHTapHbIe peakiini. OCHOBHBIE MTOCTYJIAThl (HOPMAITBHOW KHHETUKH. KOHCTaHTBI CKOPOCTH.
[Topsimok, MOJEKYJIAPHOCTh PEAKLIMH.

5.2. Kunemuuecku Heobpamumbvle peaxkyuu nepeoco, 8mopo2o, mpemve20, 0pobHO20 U
HY1e8020 NOPsIOK08. YpaBHEHUE KOHCTAHT CKOpocTel s 3Tux peakiuit. [lepron momympespa-
IIICHUH.

5.3. Dxcnepumenmanvhvle Memoowvl onpedeneHus nopsoKa peakyuu U KOHCMAHmMyl CKO-
pocmu.

5.4. 3asucumocmv cxopocmu xumuueckou peakyuu om memnepamypsi. Ilpasmiio Bant-
I'odda. TemnepaTypublii KO3PGUIIMEHT CKOPOCTH pPeakluu. YpaBHEHUE AppeHuyca. DHEprus
akTUBalMu. MeTo/bl onpeeneHus SHepruu akTuBanuu. CoBpeMEHHbIE TPEICTABICHUS O MeXa-
HU3ME 3JIEMEHTAPHOTO aKTa XUMUYECKON PEaKLIUH.

5.5 Teopuu xumuueckou xunemuxu. Teopus akTUBHBIX coynapeHuil. IIpenskcrnoHeHnu-
aIbHBIA MHOXKUTEIb U cTepudeckuil paktop. Teopust akTHBHOTO KOMILIEKCA.

5.6. Kunemuka eemepoecennvix peaxyuil. Creriuduka 1 OCHOBHBIE CTaJIUN T€TEPOTEHHBIX
peakuuii. BnusHue temnepaTypsl U IEPEMELIMBAHUA Ha CKOPOCTh I€TePOreHHOM peakuuu. Jlu-
MUTHpYIOmas craaus 1udQy3us u aacopOomws.

6. Conep:xaHue M 32124 Kypca KOJUIOMJIHON XUMUH.

Ormpenenenue mpeaMeTa KOJUIOUAHOU XUMHUH. Pa3BruTre KOUTOMAHOW XMMHUH KaK HayKu. 3HAUY€HHE KOJIOU]I-
HOUI XUMHH.

6.1. Ilouamue o ducnepcHvix cucmemax.

[Tpu3Haku 00BEKTOB KOJUIOMIHON XUMHH. [IpU3HaKK KOJIOMAHOTO COCTOSHUSL. Mepa aucriepc-
HOCTH.

6.2. Knaccughuxayuu oucnepcHuix cucmem.

Knaccugukanum gancriepcHbIX CUCTEM IO arperaTHOMY COCTOSIHUIO TUCIICPCHON (a3bl U THC-
HIEPCHOHHOM CPeIbl, TI0 JUCIEPCHOCTH, TI0 B3aUMO/ICHCTBHIO YaCTHI TUCIIEPCHOM (a3bl co Cpesior u
JPYT C IPYyrOM.

6.3. Knaccugpuxayus nogepxHocmubix seieHuil

Kiraccugukanus moBepXHOCTHBIX SIBJICHUH Ha OCHOBE Mepexo/ia N30bITOYHON TIOBEPXHOCTHON
DHEPIUU B IPYTHUE BUIBI DHEPIUU.

7. TepMOIHHAMHUKA MOBEPXHOCTHBIX SIBJICHMIA.

7.1. Obwue mepmoounamuseckue napamempuvl HOBEPXHOCHHO20 CJLO5.

I'eomeTpruyeckue mapaMeTpbl MOBEPXHOCTH. [I0BEpXHOCTHOE HATSDKEHUE KaKk Mepa dHep-

run ['n66ca mexxdazoBoit moBepxHOCTH. KOre3noHHbIE M MOBEPXHOCTHBIE CHITBL.

7.2. 3asucumocms om memnepamypbl IHePeeMULecKUx napamempos no8epxHoCmHO20
cos.

,Z[Ba cnoco0a onucaHus TEPMOAMHAMUKU MMOBEPXHOCTHBIX SIBIICHUI: METO «CJI0A KOHEUYHOM
TOJIIIMHBI U METOI U30BITOYHBIX BeanunH I nooca.

7.3. Ilpoyeccvl camonpoussonbH020 yMeHbeHUS NOGEPXHOCMHOU IHEPSUU

CaMonpou3BOJIEHOE YMEHBIICHUE TOBEPXHOCTHOM SHEPTUH U (POPMHUPOBAHUE MTOBEPXHO-

CTHOT'O CJIOSL.

8. AncopOmust.
8.1. Onpedenenue aocopoyuu.

BenuuuHbI MOHOM 1 N30BITOYHOMN (THOOCOBCKOI) ancopOiuu. DyHIaMEHTAIBHOE a1-
copbnmonHoe ypaBHeHue [ m06ca. Pacuer rub6coBCKO ancopOuy M0 N3MEHEHUIO KOHIIEHTPAIIUU B
obpeme.

8.2. IlosepxHocmHas akmugHOCHb 8elecms.

XapakTepuCTHKa TIOBEPXHOCTHOM aKTUBHOCTH. | [0BepXHOCTHO-aKTHBHEIE U TOBEPXHOCT-HO-

WHAKTHBHBIC BEIIECTBA.
8.3. Ilosepxnocmuo-axmusHuie gewecmea (I1AB).



CTpOGHI/IG MOJICKYJI CHCL[I/I(i)I/I‘-IGCKI/IX MOBCPXHOCTHO AKTHUBHBIX BCIICCTB U €0 BJIUAHUC HA BCIIU-

YUHY IOBEPXHOCTHOH akTHBHOCTH. [Ipasmno [drokmo-Tpayde

8.4. Ocobennocmu aocopbyuu u3 HCUOKUX paACmMEOpPOs.

[Ipumenenve ypaBuHeHmit Jlenrmiopa u ['eHpn ams ommcaHus aACOPOIMH TTOBEPXHOCTHO-

AKTHUBHLIX BCIIECTB U3 PACTBOPOB.

8.5. Ilosepxnocmmuoe dasnenue adcopoOYUOHHBIX NIIEHOK.
YpaBHEHHS COCTOSHUSI TIOBEPXHOCTH (a7COPOIMOHHBIX TUIEHOK). YpaBHeHue [llumkos-

CKOTO.
8.6. Onpeoenenue cmpoenusi adcoOpOYUOHHO20 CHOS U PA3ZMEPO8 MOJEKYI NOBEPXHOCHO-

AKNMUBHbIX seujecne

Pacuer pasmepoB MOJEKyJ U ILIOIIAAM, 3aHUMAcMOW MOJIEKYJIOM B IIOBEPXHOCTHOM CJIOE IO

ypaBHeHuo JI3HrMropa.
9. JHepreTruyeckKue nNapaMeTpsbl aCOPOLMHU.
9.1. Humeepanvhas u ougpgpepenyuanvuas pabomol aocopoyuu. Iamene-
HHE SHTPOIMH ¥ YHTAIBITNH a1COPOIHH.
9.2. A0copbyusa 2a308 u napos Ha meepool NOBEPXHOCMU.

Teopus nonumonexyisipHoi agcopoimu bIT. YpaBuenne uzotepmsl ancopouuu bIT, ero ana-
3. Jluneitaas popma ypaBaenus bBOT u pacuet ero koHctaHT. OnipeneseHne yaenbHON TOBEPXHOCTH
MmetoaoMm BOT.

10. DJIEeKTPONOBEPXHOCTHBIE SIBJICHUS.

10.1.  Ilosepxnocmnoe HamsdiceHue u dNeKmpudecKuil NOmeHyuall.

Mexanu3m o0pa3oBaHus ABOWHOTO 3nnekTpudeckoro cios (13C). M3oanekTpudeckas u M30UOH-
Hast TOuKd. COOTHOLIEHUS] MEXLy MJIEKTPUIECKUM ITOTEHIIAJIOM 1 MOBEPXHOCTHBIM HATsDKEHHEM (ypaB-

HeHue Jlunmmana).

10.2.  Ocnosnuie nonoocenus meopuu Lllmepna.

ITepe3zapsika nosepxuoctH. [Ipupona conpukacaromuxcs ¢as u crpoenue J19C.

10.3.  Cmpoenue muyenn 2uopodoomvix 30¢el.

OO0pa3oBaHue U CTPOCHHE MUICILT TUAPOPOOHBIX 30i1eH. Peakiuu oOpa3oBaHUS MUILEILT THIPO-

(hoOHBIX 301IEH
11. Anre3usi, CMAaYHBAHHE H PACTEKAHME KHIKOCTEH.

11.1.  Aodeesus u koze3us.
Ypasuenne Jronpe ais paboThI aAre3nn. Yol cCMadyuBaHus (KpaeBoW yrodl) v 3aKOH
Onra.

11.2.  Cea3b pabomul adze3uu ¢ KpaesviM YoM CMAYUBAHUS
VYpasuenwue [ronpe-tOnra. JInopunsHOCTh U T0G0oOHOCTH MoBepxHOCTeH. [nddepeHnmanpaas
Y MHTETrpajbHasl TEIUIOTH CMauyuBaHUs. BiusHue KpUBHU3HBI IOBEPXHOCTH Ha BHYTPEHHEE IaBICHHE TEIL.

®opmyina Jlamnnaca.
12. JHepreTUkKa IMCcNeprupoBaHus U 00pa3oBaHus HOBBIX (a3.
12.1 Cnocobvl nonyuenus OUCnepCHbIX CUCTHEM.

HOJ'Iy‘lCHI/Ie AUCTICPCHBIX CUCTEM MCETOAOM AUCHCPTHUPOBAHUA. HOJ’IyLICHI/IC AUCTICPCHBIX CHUCTEM

METOIOM KOHIEHCAINH.
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HOBHBIE CTaJH 00Pa30BaHUsl HOBOU (ha3bl.

12.2. Aocopbyuonnoe nonudicenue npournocmu men Ibdext Pebunmepa.
12.3. Memoowl konoencayuu 06pazoeanusi HOvIx (has.

Ypasuenue sHeprun I n66ca. OOpazoBaHHe 3apOABIIICH TPH TOMOTEHHON KOHeH caIuu. JBe oc-

13. MeToabl UCC/1eI0BAHUS TUCHEPCHBIX CUCTEM.
13.1. Ceemopaccesinue 6 OUCNEPCHBIX CUCTIEMAX.
YpaeHenue Penes s cBeTopaccesHus u ero aHanus. Hedenomerpus u TypOuauMeTpus Kak Me-
TOJIBI ONIPE/ICIICHUS] KOHIICHTPAIIMU ¥ TUCTICPCHOCTH B KOJUIOUIHBIX CUCTEMaX.

13.2. Ceemonoenowenue 8 OUCNEePCHLIX CUCTNEMAX.

Ypasuenne JlamGepra- byrepa-bapa. Onpenenenre AuUCIIEpCHOCTH 301€i 10 ypaBHEHUIO | 'emepa
13.3. Vaempamuxpockonust u 91eKmpoHHAsL MUKDOCKONUSL

13.4. Ceoumenmayuonnwlii Memoo anaiuza OUCHEPCHbIX CUcmem

5.3. Tembl u popMbI 3aHATHI CEMUHAPCKOTO TUIIA

Y4eOHbIi JI1aHOM 0 TUCIUILIMHE IPEyCMOTPEHbI JAOOpaTOpHbIE U MPAKTUYECKUE 3a-

HATUS
Ne HaumenoBanue pasnena ®dopma npoBeACHUS Tpymo€mkocTs, 9ac
- JTUCTIATUTAHBI (MOIYJIST) 3aHATHUA OYHOE 3204YHOE
1 Paznen 1. Ctpoenue BemiecTsa JlaboparopHas paboTa 6 i
«Onpenenenue pedppakium
Paznen 2. Xumuueckas TepMo- JlaGopaTopHas pabota
5 | MHAMHKA «Onpeodenenue unmezpaibHol 6 )
Meniombl pacmeopenust Conu u
Meniomol 2UOpPamayuu»
Pasznen 3. Xumnueckue u ¢azo- JIaGoparopHas paboTa
3 | BeIE paBHOBECHS «OmpeneneHue KOHCTAHThI paB- 6 -
HOBECHSD
Paznen 4. Dnekrpoxumust JlabopaTopHas pabota
4 «Onpedenenue KOHCManmol 6 )
ouccoyuayuu ciadbwix d1eKmpo-
JIUMO8Y
Paznen 4. Dnextpoxumus JlaboparopHas pabota
5 «I/[C. I'anveanuueckue 6 2
NeMeHmMblLy
Paznen 5. Xumudeckas KuHe- JlabopaTtopHas pabota
6 | THKa «OrmpeneneHne KOHCTAHTHI CKO- 6 i
POCTH Pa3IoKEHUs] MypeKCcHIa
B KHCJOH cpene (1-i mopsiaok)»
Paznen 3. AncopOums JlabGopaTopHas pabota
7 «OmpeneneHue yaenbHOM mMo- 6 i
BEPXHOCTH aJICOPOCHTOBY
Paznen 5. DnexrpomoBepx- JlaGopaTopHas pabota
g | HOCTHDIC SIBICHHU. «DIIEKTPOTIOBEPXHOCTHBIE SIBJIC- 6 )
Husl. [lonmyyenne runpo3onen»
Pa3znen 7. Dnepreruka auc- JIaGoparopHas paboTa
neprupoBanus u oopazoBanus | «llomyueHue rugpo3osns xenesa.
9 | HOBBIX (as. Koarynsuus. Onpenenenue nopo- 6 -

ra KoaryJjsanuu ruapo30Jid KEJIe-
3a»
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e HaumenoBanue pasnena ®dopma npoBeIeHns Tpynoémkocts, 4ac
- JTUCTIHATUTAHBI (MOIYIIST) 3aHATH OYHOE 33049HOE
Pa3snen 8. Metoapl uccieno- JlaGopaTopHas pabota
BaHUSI IUCTIEPCHBIX CUCTEM «V3yueHne KHHETHKN 00pa3oBa-
10 HHS TUAPO30JIEH U ONIpeIeTICHUE 6 -
pa3MepoB YacCTHIL 30JIEM ONTUYE-
CKMMH METOJaMU »
Hroro: 60 8

5.4. leTaau3anusi CaMOCTOATEIbLHOMH PadoThI

HaumenoBanue paznena

Bun camocrosTenbHON

Tpy1oeMKOCTB, yac

b JTUCITUATIITUHBI (MOYJIs1) paboThI OYHas 3a04Has
[ToaroroBka k onpocy
) Paznen 1. Ctpoenue BemiectBa (pa- 10 TeME JIa0OPaTOPHOM s 10
6ora: OnpenencHue pepaKiivm) paboTHI U 3aIUTE OTUET-
HBIX MaTepUajoB
Paznen 2. Xumuueckas TepMoavHa- [ToaroroBka k onpocy 5
3 | MuKa (pabora: Ormpenenenue HWHTE- | IO TeMme JabopaTopHOi 15
IpaJIbHOM TEIUIOTHI PAacTBOPEHHUSI CO- | paOOThI U 3ALIUTE OTYET-
JIM ¥ TEIJIOTHI TUAPATAIINH) HBIX MaTepUaJoB
Paznen 3. Xumuueckue u Qa3oBbie [Toaroroska k onpocy 5 15
paBHoBecusi «OmpeziesieHre KOHCTaH- | 110 TeMe JIab0OpaToOpHOU
ThI PAaBHOBECHS) paboTHhI U 3alIUTE OTYET-
HBIX MaTepUajoB
Pasnen 4. Dnexrpoxumus (pabora: IToaroroska k ornpocy 10 15
5 Omnpenenenrie KOHCTAHThI JUCCOLMA- |  TIO TeMe JJabopaToOpHOU
IIUY CTa0bIX JIEKTPOIUTOB) paloThI U 3aLIUTE OTYET-
HBIX MaTepUajoB
IToaroroska k ornpocy 10 15
6 Paznen 4. Dnextpoxumus (pabota: | 1m0 TeMe JabopaTopHO
OJIC. N'anpBaHUUYECKHUE FTTEMEHTHI) paboThI U 3aLIUTE OTYET-
HBIX MaTepuajoB
Paspgen 5. Xumudeckas KUHETUKA IToaroroska k ornpocy 10 15
7 (pabota: OmpeneneHue KOHCTAHTHI | IO TeME JJaOOpAaTOPHOU
CKOpPOCTH pa3j0oXkKeHUsi MypeKcuaa B | pabOThl U 3aIUTE OTUET-
kuciaoi cpene (1-i mopsiiok)) HBIX MAaTE€pHAJIOB
Paznen 3. Ancop6mus. JlaGopatop- TToroToBKa K OMpocy 5 15
Has pabora .
. mo Teme JabopaTopHOM
8 | «Onpenenenne yaenbHOM IOBEpX-
HOCTH 8/ICOPGEHTORY paboThl M 3alUTe OTYeT-
HBIX MaTepuaioB
Pasnen 5. DnexrponosepxHocTHbIE | [lonroroska k onpocy 5 15
g | fBJICHHS. JIaGoparopHas paboTa no TemMe J1labopaTopHOH
«DNEKTPOIIOBEPXHOCTHBIC SBJICHUA. | pa0OTHl U 3aIIUTE OTYET-
ITosrydyeHue rupo30aeiny HBIX MaTepUaIoOB
Paznen 7. DHepreTuka aucneprupo- 5 15
BaHUs U oOpa3oBaHus HOBBIX (a3. | [lonroroBka k ompocy
10 JlaGopaTtopHnast pabota mo Teme JabopaTopHOM

«llomyuenne rHUOpO30JIA  Kele3a.
Koarynsuus. Onpenenenue mnopora
KOAryJIsIIUK TUAPO30JIs XKEJIe3a»

paboThl M 3aluTe OTYeT-
HBIX MaTE€pHAJIOB
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Ne HaumenoBanue paznena Bun camocrosaTenbHOM TpynoeMKoCTb, yac
3 JTUCITUATIITUHBI (MOYJIs1) paboThI OYHas 3a04yHas
Pasnen 8. Meronbl uccienoBaHus 5 10
Iz)[:ggfgmblx cucrem. JlaboparopHas TToAroToBKa K Opocy
o Teme JiabopaTOpHOM
11 | «M3ydyeHne KMHETUKU OOpa3oBaHUS
9 paboThl W 3alIUTe OTYET-
TUIPO30JIEH U OINpEIEICHUE pas-
9 HBIX MaTE€pUajoB
MEpOB YacTHL] 30J€d ONTUYECKUMHU
METOJJaMH»
[ToaroroBka K MpoOMEKYyTOUHOU N3ydenue JeKIMOHHOTO
| | aTTecTanuu (3K3aMeHy, 3a4eTy C | Marepuaia, JuTepaTypHbIX 17.65 13,65
OIICHKOM) HCTOYHUKOB B COOTBET- ’
CTBHUM C TEMAaTHUKOMU
Hroro: 87,65 163,65
6. [lepevyenn yueOHO-MeTOANYECKOT0 O0ecniedeH s N0 AUCHUIIUHE
OcHoBHasi M JONOJIHUTE/IBHASA JIUTEPATYypa
he ABTOp, HAUMEHOBAHNE Ton IIpumevanue
n/m W3IaHAS
OcHoBHasi yyeOHast IMTEPATypa
1 | JykoB, B.B. ®usnueckas xuMusi: y4eOHHUK IJIsi CTYJJCHTOB OYHOTO
U OYHO-320YHOTO OTJENICHHH XUMHYECKHX (DaKkyIbTEeTOB BY30B /
B.B. JlykoB, A.H. Mopo3oB; MUHHCTEpPCTBO HayKd U BBICIIIETO
obpazoBanust PO, denepanbHOe TrocyaapcTBEHHOE aBTOHOMHOE 5
00pa3oBaTeNbHOE yUPEKAEHHE BhICIIEr0 00pasoBanus «HOKHBI Homorexcroerit
o JAOCTYII IIPU BXOAC
denepanbHbI yHUBEPCUTET». — 2-€ M3M., pacmup. u gom. — Po- | 2018 1O HoruHy 1 ra-
ctoB-Ha-Jlony; Taranpor: MU3marensctBo FOxHOTO (enepanbHOro pormo*
yHusepcurera, 2018. — 238 c.: wi. — Pesxxum nocryna: no noanuc-
ke. — URL: http://biblioclub.ru/index.php?page=book&id=561130
— bubmuorp. B kH. — ISBN 978-5-9275-2976-6. — TekcT: smek-
TPOHHBIH.
2 | CeupunoB, B.B. ®usnueckas xumusi: ydeOHoe mocobue / B.B.
Caupunos, A. B. Cupugos. — Cankr-IletepOypr: Jlans, 2021. — ToMHOTEKCTOBEIN
600 c. — ISBN 978-5-8114-2262-3. — TekcT: aneKTpoHHbIl // JIaHb: 2021 | Aoctyn npH Bxoze
3JIEKTPOHHO-ONOINOTeUHAs cucrema. — URL: 10 JIOTMHY H T1a-
https://e.lanbook.com/book/168989 — Pexum moctyma: mjsi aBTO- pomo*
pH3. IOJIB30BATEICH
3 | IlomoBa, A.A. ®usnueckas xumusi: yaeoHoe mocodue / A.A. Ilo-
noBa, T. b. [lomosa. — CankTt-IletepOypr: Jlans, 2021. — 496 c. — [OTHOTEKCTOBbIH
ISBN 978-5-8114-1796-4. — Texkct: anekTpoHHbIH // Jlanb: 3mek- 2021 | AOCTYN TpH BXOKIE
TPOHHO-OMOIMOTEYHAs cUCTEMA. URL: IO JIOTUHY U N2~
https://e.lanbook.com/book/168801 — Pexxum nmoctyma: nisi aBToO- postio*
pH3. OoJIb30BaTeNeh
JonosHuTe1bHAs YueOHas IUTepaTypa
4 | CupunoB, B.B. ®usnueckas xumus: ydeOHoe mnocodue / B.B.
Caupunos, A.B. Ceupuaos. — Cankr-IletepOypr: Jlans, 2016. — TIoMHOTEKCTORLI
600 c. — ISBN 978-5-8114-2262-3. — TekcT: 3IEKTPOHHBIN // 2016 JOCTYII TIPU BXO-
DOnexTpoHHO-OMbMMoTeyHass cuctema <«Jlamby: [caitr]. — URL: JI€ 10 JIOTHHY U
https://e.lanbook.com/book/87726. — Pexum nocrtyma: mais aBTO- napoio*
pH3. NOJIB30BATEIICH.
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5 | bpynos, B.T. MonekynsipHble CIIEKTPbl, XUMUYECKasi TEPMOANHA-
MUKa, DJIEKTPOXUMUS U KUHETHKAa XUMUYECKUX PEeaKUuil: MEeToJ.
yKa3aHus MO PEIIEHUI0 KOHTPOJ. 3aJaHUN Uil CTYICHTOB 3a04.
dak. cnemmambHocTedt 280202, 240502, 261201 wumxenepuo- | 2008
sKoJIoT. (ak. (koHTpod. padotsl Ne 1, 3) / B. T. bpynos; Ypau. roc.
necoTexH. yH-T. - ExarepunOypr: YIJITY, 2008. - 30 c. - bub-
quorp.: c. 30. — Pexum gocTyna: ajisi aBTOPHU3. TOJIb30BaTENEH.

ONeKTPOHHBIN
apXuB

6 | bpynos, B.T. Borpocs! u 3agauu o GU3NYECKON XHUMUU: METOJ.
yKa3aHUs U CaMOCTOSIT. pabOThl CTYIEHTOB HMH)XEHEP.-3KOJIOT.
¢dak. cnermansHocTel 240100, 240502, 280202, 261201. Y. 1 /
B.T. bpynos, B. B. CBupunos; Ypaiu. roc. necorexs. yH-T, Kad. | 2010
¢wu3., opran. XuMuUM 1 HAHOJIUCIIEPC. TEXHOJIOTUH. - ExaTepunOypr:
YTIITY, 2010. - 42 c. — Pexxum gocryna: ajisi aBTOpU3. M0JIb30Ba-
TeJen.

ONeKTPOHHBIN
apXuB

7 | Bpynos, B.T. Borpocs! u 3agauu o GU3NYECKON XHUMHUU: METOJ.
yKa3aHUS Ui CaMOCTOSIT. pabOTHI CTYIEHTOB HMH)XEHEP.-dKOJIOT.
dax. crienmanbHOCTel 240100, 240502, 280202, 261201. Y. 2. / B.
T. Bpynos, B. B. CBupunos; VYpan. roc. igecorexs. yH-T, Kad. | 2010
¢bu3., opraH. XUMHH ¥ HaHOJMCIIEpC. TEXHONIOTUH. - EkarepunOypr:
YIJITY, 2010. - 43 c. — Pesxum goctyna: ajist aBTOpU3. M0JIb30Ba-
TEeJeH.

DNEKTPOHHBII
apxuB

8 | bpynos, B.T. Bomnpocs! u 3a1aun 1o GpU3HYeCKOd XMMUHU: METON.
yKa3aHUS Ui CaMOCTOSIT. pabOTHI CTYIEHTOB HMH)XEHEP.-dKOJIOT.
dak. crenmanpHocTel 240100, 240502, 280202, 261201. Y. 3 /
B.T. Bpynos, B. B. CBupunoB; Ypai. roc. necorexs. yH-T, Kag.
¢u3., opraH. XUMHU ¥ HAHOJKCIIEPC. TEXHOJIOTUH. - EkarepunOypr:
VYIJITY, 2011. - 40 c. — Pexum goctyna: A aBTOPU3. MOJIb30BaA-
TEJEH.

DNEKTPOHHBIHI
apxuB

*. MpEeKAC YeEM HpOﬁTPI 10 CCBIIIKE, HeO6XOI[I/IMO BOWTH B CUCTEMY

@OyHKIMOHUPOBAHUE JIEKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHOIN cpeabl o0ecneyu-
BAETCsl COOTBETCTBYIOIIMMU CPEACTBAMH MHPOPMAIIMOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMBbI
— DJIEKTPOHHO-OMOMMOTEUHast cuctema «JlaHby;
— 3JIEKTPOHHO-OMOIMOTeUHAas cucTeMa « Y HUBEpCUTETCKas OMOIMoTeKa OHIaHy;
- HIeKTPOHHAs 06pa3oBaTenbHas cucteMa «O6paszoarenbHas miardopma IOPAUT
- yHMBepcaibHast 6a3a naHHbIX EastView(OOO «MBUCY).

CnpaBouHble 1 HH(POPMALMOHHBIE CHCTEMbI
— cpaBouHas npaBoBas cucrema «Koncymprantlmoc» (http://www.consultant.ru/);
— cripaBo4Ho-TIpaBoBasi cucrtema «Cucrema TAPAHT». CBoOGoaHBIN TOCTYI (PEXUM J10-
cryna: http://www.garant.ru/company/about/press/news/1332787/);
— MporpaMMHasi CUCTeMa JJisi 0OHapyKEHUsI TEKCTOBBIX 3aMMCTBOBAHUHN B yUEOHBIX M HAyYHBIX
paborax «Anturutaruat. BY3» (URL: https://www.antiplagiat.ru/).

IIpodeccuonanbHbie 0a3bl JaHHBIX
1. NHdpopManinoHHbIE CUCTEMBI, OaHKU JTAHHBIX B O0JIACTH OXPaHbl OKPYXKaroLIe cpebl
U TIPUPOJONOIb30BaHus — Pexum noctyna: http:/MUHIPUPOABIPO.pP
2. Undopmammonnas  cucreMa «TEXHOPMATHB». —  Pexum  gocryma:
https://www.technormativ.ru/;
3. Hayunas snextponHas 6ubnuoteka elibrary. — Pexxum noctymna: http://elibrary.ru/ .
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4. Tlporpammsl 1uist 3xosioroB EcoReport. — Pesxxum moctyma: http://ecoreport.ru/;
5. Undopmanuonnsie cucrembl «buopasnoobpasue Poccum». — Pexum mgocryma:
http://www.zin.ru/BioDiv/

7. ®OH OLIEHOYHBIX CPEICTB JIsl POBEAEeHUS NIPOMEKYTOUHON aTTecTAlu
00yvyarouuxcst Mo JUCHHUIJINHE

7.1. IlepedyeHb KOMIETEHIHII ¢ YKa3aHHEM 3TANOB UX (popMUpPOBaHMS B IpoLecce 0CBOe-
HHsl 00pa30BaTeIbHOI POrPaMMBblI

dopmupyemMble KOMIETSHIINH Bun u popma koHTpOIIS

OIIK-3 - cnocobeHn mpoBoauTh M3MepeHus, oopada- | [Ipome:kyTOUHBI  KOHTPOJIb: KOH-
THIBaTh JKCIIEPUMEHTAIbHBIC JaHHBIC, HAOJIOIATh W | TPOJIbHBIC BOMPOCHI K 9K3aMEHY U 3ade-

KOPPEKTUPOBATh MapaMETPbl TCXHOJOTMYCCKUX IIPO- Ty C OLICHKOM
LIECCOB Texkymuii KOHTPOJb: OIPOC, 3aIUTa

OTYETHBIX MaTepUAIIOB IO TeMe J1abopa-
TOPHOM PabOTHI

7.2. Onucanue nokasareJieii U KpuTepueB OLIEHUBAHUSI KOMIIETEHIIMI HA Pa3JIHYHBIX 3TA-
nax ux popmMupoBaHHs, ONUCAHNE IIKAJ OLleHUBAHUS

Kputepun oueHnBaHMsA YCTHOIO OTBETa HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (Ipo-
MEeKYTOUYHBII KOHTPOJIb, (hopmupoBanue komnerenuun OIIK-3)

«5» (omauuno) — NaH TOJHBIN, pa3BEPHYTHIM OTBET Ha MOCTABIEHHBIN BOMPOC, MOKa3aHa
COBOKYITHOCTb OCO3HaHHBIX 3HaHUH 00 OOBEKTE, 10Ka3aTEIbHO PACKPBITHI OCHOBHBIE IOJIOXKE-
HUS TEMBbI; B OTBETE IPOCIEKUBACTCSA YETKAsA CTPYKTYpa, JIOTHUecKasi oCaeA0BaTeIbHOCTh, OT-
paxaroias CylHOCTh PaCKpbIBAEMbIX TOHSATHH, TCOPUH, sBIICHUNU. 3HaHHUE 00 OOBEKTE JEMOH-
cTpupyeTtcs Ha (JOHE MOHMMAHUS €ro B CUCTEME JaHHOW HAyKHM U MEXJIUCIMIITIMHAPHBIX CBS3EHl.
OTBeT U3NI0KEH JTUTEPATYpPHBIM SI3bIKOM B TEPMHHAX HAyKH, [TOKa3aHa CIIOCOOHOCTh OBICTPO pe-
arupoBaTh Ha yTOYHSIOIINE BOIIPOCHI;

«4» (xopowio) — naH MOJHBIN, pa3BEPHYTHIN OTBET Ha MOCTaBJIEHHBIN BOIPOC, MOKA3aHO
YMEHHME BBIIEIUTHh CYIIECTBEHHBIE M HECYLIECTBEHHbBIE INPU3HAKH, NPUYMHHO-CIIECICTBEHHBIC
cBs3u. OTBET YETKO CTPYKTYPHPOBaH, JOTHYEH, U3JI0KEH B TEpMUHAX Hayku. OHaKo Aomyiie-
Hbl HE3HAUUTENIbHBIE OIIMOKN WM HEJOYeThl, UCIIpaBlIeHHbIE 0aKaIaBpOM C MOMOIIbIO «HABO-
JSIIMX» BOIIPOCOB;

«3» (yooeremeopumenvro) — JaH HENOJHBIN OTBET, JOTMKa U MOCIEI0BaTEIbHOCTh U3-
JIO’)KEHUSI UMEIOT CYIIECTBEHHbIe HapylleHus. JlomyiieHbl rpyOble OMIMOKHM MPH ONpEaeTIeHUN
CYUIHOCTH pacKpbIBa€MbIX MOHATUH, TEOpUil, SBICHUN, BCIEICTBUE HEMIOHUMAaHUs OakaiaBpoM
UX CYUIECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB U CBsA3€i. B OTBETe OTCYTCTBYIOT BBIBOJBI.
YMeHHe pacKpbITh KOHKPETHBIE MpPOSBICHUS OOOOIIEHHBIX 3HAHMM HE MOKa3zaHO. PeueBoe
odopmiteHHEe TpeOyeT MOMPABOK, KOPPEKITHH;

«2» (neyooeremeopumenvro) — 6aKalaBp AEMOHCTPUPYET HE3HAHUE TEOPETUUYECKHX OC-
HOB IIpeMeTa, HE YMEET JeNaTh apryMEHTUPOBAHHbIE BBIBOJIbI U MPUBOAUTH IPUMEPHI, MOKA3bI-
BaeT cinaboe BiIaJieHHe MOHOJIOTMYECKON peublo, He BJIAZEeT TEPMUHOJIOTHEN, IPOSBISIET OTCYT-
CTBUE JIOTHYHOCTH U TMOCJIEI0BATEIILHOCTH U3JI0KEHUS, I€TaeT OUIMOKH, KOTOPbIE HE MOKET HC-
IIPAaBUTh, JaK€ IIPU KOPPEKLMH MTPENOJABATENIEM, OTKA3bIBAETCS OTBEYATh HA 3aHATHUH.

KpuTtepuu oneHUBaHUSI YCTHOIO OTBeTa HA KOHTPOJIbHbIE BONPOCHI 3a4eTa ¢ OleH-

KOH (IIPOMEKYTOYHBIH KOHTPOJIb, (popmupoBanue komnerenunu OIIK-3)
«5» (omauuno) — Bce KOHTPOJIbHbIE MEPONPUATHS (TECTHI; ONPOC MO TeMaM JlabopaTop-
HBIX PabOTHI, 3alIMTa OTYETOB) BHITIOJIHEHBI B CPOK; 0OPMIICHHUE, CTPYKTYpa U CTHJIb PaOOTHI -
00pa3uoBele; JadopaTopHble pabOThl BBHIOJHEHBI CAMOCTOSITEIIBLHO; MPUCYTCTBYIOT COOCTBEH-
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Hble 000011IeHNs, 3aKTI0UeHNs U BhIBOABL. OOyyaromuiicss MpaBUiIbHO OTBETHJI Ha BCE BOMPOCHI
3a4eTa ¢ OICHKOM;

«4» (xopouio) — Bce KOHTPOJIbHbIE MEPONPUATHS (TECTHI; OIPOC MO TemaM JiabopaTop-
HBIX PabOTBI, 3alIMTa OTUYETOB) BBIMOJHEHHBI B CPOK; B 0POPMIICHUH, CTPYKTYpEe U CTHUIIE PabOTHI
HET TpyObIX OmHKO0K; 1a00opaTOpHbIe pabOThI BHIOIHEHBI CAMOCTOSITENILHO; MPUCYTCTBYIOT COO-
CTBEHHBIC 0000IIIEHNs, 3aKIIFOUEHUS U BBIBOIbI. OOyUarONIUIiCs OTBETUII Ha BCE BOMPOCHI 3a4eTa
C OLIEHKOH C MIOMOILIBIO «HABOJISAIINX)» BOIIPOCOB;

«3» (yooeremeopumenvbrHo) — KOHTPOJIbHBIE MEPONIPHUATHS (TECTHI; OIPOC MO TeMaMm Jia-
OopaTOpHBIX PabOTHI, 3allMTa OTYETOB) BHIMIOJHEHBI ¢ HapylieHHeM rpaduka; B 0OpPMIICHHUH,
CTPYKTYp€ U CTUJIe pabOThI €CTh HEAOCTATKHU; 1a00paTOpHBIE padOThI BHIITOJIHEHBI TIOJI PYKOBO/I-
cTBOM ImpenogaBatesns. OOy4aromuics OTBETUI TOJIBKO Ha MOJIOBUHY BOIIPOCOB 3a4eTa C OILICH-
KOM;

«2» (HeyooenemeopumenvHo) — ohopmieHHE padOTHI (TECTHI; ONMPOC MO TeMaM Jlabopa-
TOPHBIX pa0OTHI, 3aIMTAa OTYETOB) HE COOTBETCTBYET TPEOOBAHMSIM; OTCYTCTBYIOT WJIH CJCTIaHbI
HENpPaBWIbHbIE BBIBOABI U 00001eHus. OOy4varomuiics He OTBETHII Ha BOMPOCHI IIPH cllaue 3ade-
Ta C OLICHKOM.

Kputepun oneHMBaHUsl ONPOCAa YCTHOTO OTBETa MO TeMe JIAaDOPATOPHOI PaGoThI
(TeKkymiuii KOHTPOJib, popmupoBanue komnerenuuu OIIK-3):

«5» (omauuno): OTIPOC MPOMIEH C MEPBOTO pasa; JaH MOJHBINA, Pa3BEpHYTHI OTBET HA BCE
3aJjaBaeMble MPENoJaBaTeieM BOMPOCHI, TOKA3aHO 3HAHUE M MOHUMaHue TeMbl. OOyyJaromuics
MPABHJILHO OTBETHJI Ha BCE BOMPOCHI MPU COOECETOBAHNM, 3HACT U TIOHUMAET XOJ[ BBIITOJIHCHUS
npeCTOosIIEeH J1JaA00paTOPHON pabOTHI.

«4» (xopowo): onpoc MPOHAEH CO BTOPON MOMBITKK; JaH MOJHBIN OTBET HA BCE 3aJaBac-
MBbI€ TIPETOAaBaTeIEM BOIIPOCHI, TOKa3aHO 3HAHWE W MOHMMaHue TeMbl. O0yJarouuiics mpu co-
OeceroBaHUH MMPABUIIBHO OTBETHII HA BCE BOIPOCHI C MIOMOIIBIO MPETOaBaTelisl, 3HAET U TTOHH-
MaeT XO]1 BBITIOJHEHHUsI MPEACTOSIIEH J1a00paToOpHOil pabOTHI.

«3» (yoosnemseopumenbHo): OMPOC MPOUIEH C TPEThEH MOMBITKH; JaHBI OTBETHI HA TOJIO-
BHHY 33J]JaBa€MbIX IpernojaBaTelieM BOMPOCOB, MOKA3aHO 3HAHUE OCHOBHBIX MOHATUN TEMBI, BbI-
HECCHHOW Ha ompoc. B oTBeTe CTY/IEHTOB OTCYTCTBYIOT BBIBOJIBL. YMEHHUE PACKPHITH KOHKPET-
HBIE MPOSBIIEHUsI 000OIIEHHBIX 3HAHUN He MokazaHo OOyuaroluiics MpU OMpOce MPaBUIBHO
OTBETHUJI Ha OOJIBIIIYIO YaCTh 33J]aBa€MbIX BOIIPOCOB, OJHAKO, peYeBOe opopMiieHHE TpeOyeT Mo-
MPAaBOK, KOPPEKIMH; CTYJEHT 3HAET X0/ BHIOTHEHHUS MPEACTOSIIeH 1a00paTopHOil paboTHI.

«2» (HeyoosnemeopumenbHo): ONPOC HE MPOUJIEH, 00YyUaIOIIUNCS HE 3HAET OCHOB TEMBI,
HE CMOCOOEH JenaTh apryMEHTHPOBAHHBIE BBIBOJBI U MPUBOJIUTH IPUMEPHI, MOKa3bIBaeT ciaaboe
BJIQJICHAE MOHOJIOTHYECKON PEeUbl0, HE BJIQJICET TSPMHUHOJIOTHEH, TIPOSBISET OTCYTCTBUE JIOTH Y-
HOCTU ¥ TIOCIIEIOBATEIHbHOCTH U3II0KEHUS, JIeNaeT OIMOKH, KOTOPhIe HE MOYKET UCIPABUTD, J1a-
e TIPYU KOPPEKIMH TPEIoiaBaTeieM, OTKa3bIBaeTCsl OTBeYaTh Ha BONPochl. OOydJaromuiics He
CMOT OTBETHUTH JIa)K€ Ha TIOJIOBHHY 3aJJaHHBIX €My BOIIPOCOB, HE 3HAET XO0Jia MPOBEACHHUS Mpe-
CTOSIIIIEH JTabopaTOpPHOU PaOOTHI.

KpuTtepun oneHnBaHus 3a1UTHI OTYETHBIX MATEPUAJIOB N0 TeMe J1a00paTOPHOii pa-
00ThI (TeKyIMii KOHTPOJIb, popmupoBanue komnereHuuu OIIK-3)

«3» (omauuno): paboTa BBIMOJIHEHA B CPOK; O(DOPMIICHHE U COJIepKaTelIbHAs 4acTh OTYETa
00pa3ioBele; paboTa BBHIMOJIHEHA CAMOCTOSATENBHO; NMPUCYTCTBYIOT COOCTBEHHBIE 000OLICHHUS,
3aKJIFOYCHUA U BBIBOJHEI. O6yqa}0mnl>'1cz IMMPaBUJIBHO OTBETHUJI Ha BCC BOIIPOCHI IIPHU 3allIUTE OT-
YETHBIM MaTEepPHAIIOB.

«4» (xopowo): paboTa BBITIOJHEHA B CPOK; B OPOPMJICHUU OTUYETA U €TO COJEPKATEIbHON
YacTH HET rpyObIX omMOOK; paboTa BBITOJHEHA CAMOCTOSTENBHO; IPUCYTCTBYIOT COOCTBEHHBIE
00001eHus, 3aKITI0YeHHs] U BbIBOABI. OOy4daromuiics Mpy 3aliuTe OTYETHBIM MaTepHalioB Ipa-
BUJIBHO OTBCTHJI HAa BCC BOIIPOCHI C TIOMOIIBIO ITPpENoaaBaTCIIA.
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«3» (yoosnemeopumenvHo). paboTa BBITIOJIHEHA ¢ HapylieHHeM Trpaduka; B opopMIICHUH,
COJIepKaTEIHPHON YaCTH OTYETa €CTh HEOCTATKH; paboTa BBIMOJIHEHA CAMOCTOSATEIHHO, IPUCYT-
CTBYIOT cOOCTBeHHBIE 00001IeHusI. OOyUYaroMMNCs PU 3aUTe OTYCTHBIM MaTEPUAIIOB OTBETHII
HE Ha BCE BOIPOCHI.

«2» (nHeyooenemeopumenvHo). opopmieHrue pabOThl HE COOTBETCTBYET TPEOOBAaHUSAM; OT-
CYTCTBYIOT WJIU CHCNIaHbI HEMPABUIIbLHBIC BHIBOBI U 00001IeH . O0yJaronuiicss He CMOT 3alllu-
TUTh OTYETHBIC MATEPUAIIBI U TIOSICHUTD MPEICTABIICHHBIC TAaHHBIC.

7.3. TunoBble KOHTPOJIbHbIE 32]aHUSI WM UHbIe MATEPHAJIbI, HEOOXOAUMbIE /ISl OLEHKHU
3HAHMH, YyMEHHUH, HABLIKOB M (MJIH) ONBITA [eATEJbHOCTH, XaPAKTEPU3YIOUIUX 3TaNbI
(popMupoBaHus KoOMIeTEeHIIUI B IIpoIecce OCBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl

KoHTpoJibHBbIE BONPOCHI K 3K3aMeHY (IIPOMEe:KYTOUYHbIH KOHTPOJIb)

1. Mepsb! kosnyecTBa KOMIIOHEHTOB B cucTeMe. MakpOCKONIMYECKHE CBOMCTBA BELIECTBA; METO-
JIbl UX OIIPEJICTICHHUS.

2. Onucanue paBHOBECHS B pealIbHBIX CUCTEMaX. AKTUBHOCTH, KOA(PPHUIIMEHTH aKTUBHOCTH.
BrlpaskeHue a5 3aKoHa AEWCTBYIOLIMX Macc.

3. 3 r Bogopoaa HaxoAuTcs oA aasienueM 1 atM mpu temmeparype 0°C. Ilocne pacuimenus
npu P=const ra3 3ansu1 00beM 15 1. Tpebyercs onpeaeauTs COBEPIICHAYIO pPaboTy, KOJIMIECTBO
IIOJIy4YE€HHOT'0 ra30M TeIlla U U3MEHEHHE BHYTPEHHEN DHEPIUH.

4. Knaccuukanust MOJIEKYII BEIIECTB TI0 MOMEHTaM HHEepIi. MOMEHTHI HHEPIIUHU JIBYXaTOM-
HBIX MOJIEKYJI: METOJIbI OIIPEIEICHHUS.

5. BnusiHue Temrneparypsl Ha XuMudeckoe paBHoBecue. OnpeesieHne KOHCTaHTbl paBHOBECHS
IpY IPOU3BOJIBLHOM TeMnepaType (1Ba METoAa).

6. OnpenenuTh N3MEHEHNE BHYTPEHHEHN 3HEepruu npu HarpeBaHuu 5 1 a3orta ot 15 1o 25°C npu
HOCTOSHHOM 0OBbeMe. TennoeMKoCTh ra3a B3STh COINIACHO MOJIEKYJISIPHO-KMHETHUECKOM TEOPHH.
7. Busipl XUMUUECKOH CBSI3U, IOJISIPHASL CBSI3b. DJIEKTPUUYECKUI TUIOJIBHBII MOMEHT MOJIEKYJIbI;
ero onpeaenenue. [longpuzanus u Noaspu3yeMoCTb.

8.BnusiHue Temrneparypsl Ha XuMu4eckoe paBHoBecue. OnpeeneHre BeIMUNHbI TEII0BOro (-
dexTa peakuu u3 ypaBHeHnus Bant-I'ogda.

9. Onpenennurte KOIMYECTBO TEIUIOTHI, KOTOPOE HEOOXOIUMO JUIsl HarpeBaHus npu V=const 25 r
kucnopoja, Haxoasmerocs npu 350°C, ot 1013 go 5065 rlla.

10. Buasl MEXXMONEKYJISPHBIX B3aUMOJICHCTBUHN JJISl BEIIECTB C PA3JIMYHBIM arperaTHbIM COCTO-
SHAEM.

11. BelBOA ¥ aHAJIN3 YPAaBHEHMS U30XOPBl XUMUYECKON PEAKLIUN.

12. 5 1 KpUNTOHA, B3SATOrO MPU HOPMATBHBIX YCIOBHSAX, HarpeBaioT 10 600°C mpu nocTosHHOM
o0bveme. KakoBo KOHEUHOE aBlieHUE Ta3a, KOJIMYECTBO TEIla, 3aTPAYeHHOI0 Ha HarpeBaHue u
W3MEHEHNE BHYTPEHHEN dHepruu ?

13. Makpockonuueckue cBoicTBa BemiecTBa. [IpruMepsl SKCTEHCUBHBIX (aJAUTUBHBIX) U UHTEH-
CUBHBIX CBOMCTB.

14. BeiBoa 1 aHaIM3 ypaBHEHUS U300apbl XUMHUECKOH peaKItu.

15. Boruncnuts TenaoBoit 3¢ ekt peakuuu:

CO + Cl; = COCl: (ra3) npu 298K:

a) npu P=const

0) mpu V=const.

AH® 298coy= -110,53 kJI/MoIb

AH® 298(c12) = 0

AH® 298(co) = -219,5 k]JK/MOIIb.
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KoHTpoJibHBbIE BOPOCHI K 3a4eTy € OIeHKOH (IPOMEKYTOUYHbIH KOHTPOJIb)

1. Turmbl 3J1€KTPOIOB.

2. I'padmyeckoe U aHAIUTUYECKOE PEILlICHUE YpaBHEHUSI AppeHuyca.

3. JIBe peakuuy 0JIMHAKOBOTI'O MOPsIIKa UMEIOT paBHBIE MIPEIIKCIIOHEHIIMATIbHBIE MHOKUTEIH, HO
UX SHEPruu aKTUBaluu paznuyarotcs Ha 41,9 k/[»/Moinb. PaccuntaTh COOTHOILIIEHHE KOHCTAHT
ckopocTe atux peakuuit npu 600 K.

4. Teopust HNEKTOTUTAYECKON AUCCOMALIMN AppeHuyca

5.HeoOpaTumMble peakiuy nepBoro nopsaka. Bpems moirypeakiun.

6. Ilo maHHBIM CTaHAAPTHBIX JIEKTPOIHBIX MTOTEHIHAIOB paccuuTaTh pu 298K KoHCTaHTY paB-
HOBECHSI pEaKLIUU:

Cu+2Ag" =Cu*"+2 Ag

HamnucaTh cxemaTnuecky ralbBaHUYECKUN JIEMEHT, B KOTOPOM IIPOTEKAET 3Ta PeaKiusl.
7.Monnoe npousseaeHue Bojbl. [lonsitue pH pactBopa.

8. OmpeneneHne nopsiaKa peaKiuu.

9. lnst anieMeHTa COCTaBJICHHOTO U3 BOJAOPOIHOTO A1ekTpoaa B pactBope genona CsHsOH ¢
KOHIeHTpanuei 0,3 MOJIb/1 1 KaJJOMEJIBHOTO TMoJTyaeMeHTa ¢ KonueHnTpaueit KCl pasHoit 1
monb/1, Beraucnuth I/1C u pH pactBopa denomna.

10. Xumuueckast kuaetuka. OCHOBHBIC MTOHSATHS XUMUYECKON KMHETHUKH.

11.ucconuanust cnabbIX KUCIOT U OCHOBAHUM.

12. 5C snemenTa:

Pi(H) | H* || KCI | Hg:Cly | Hg

(PH2=1arm, aCl" =1 monb/kr)

Pagna 0,529 B npu 298 K. KakoB pH pactBopa KucioTs1?

13. OcHOBHBbIE OHATHUS U OIPEICICHNUS XUMUUECKON KHHETUKU.

14. TepmoinHaMHKa TaJIbBAHUYECKOTO 3JIeMeHTa. Y paBHeHne HepHcera.

15.PactBop 0,8293 r. xnopucroro 6apus B 1000 . Boas! 3amep3aet npu T= -0,2009°C, xpuo-
ckornuueckas moctosinaas Bojibl K = 1,86 kr-K/monb. OnipeenuTs CTeNneHb TUCCOIUAIliN XJI0-
pucroro 6apus.

Bonpochl, BBIHOCHMBIE HAa ONIPOC MO TeMe J1a00paTOpHOi padoThl (TeKyIINil KOHTPOJIb)

(¢pparmenT k J1abopaTopHOi padore «OnpeneeHne HHTErpaIbHOM TEIIOTHI PacTBO-
PEHUSI COJIM U TETUIOTHI THIpaTallin»)
1. Chopmynupyiite 3akoH I'ecca.
2. Kakue Brl 3HaeTe ciydyan nmpakTH4ecKoro npuMeHeHus 3akoHa ['ecca?
3. Kakast pazHuLIa MEXly TEIIJIOEMKOCTBIO KAJIOPUMETPA U TETNIOEMKOCTBIO KAJIOPUMETPHUUECKON
CUCTEMBI?
4. ITouemy U3MepeHre N3MEHEHHSI TEMIIEPaTyphl JyUIlle ONPeesaTh rpapuyeckum myrem?
5. Ilouemy 1y1st TOYHOTO ONpeAENeHUs TEIIOTHl THAPAaTalluy Heo0XoAruMO 1 MOJIb BelecTBa pac-
TBOpUTH B 400 MomsX pacTBOopuUTENs?

Bonpochbl, BBIHOCHMbIE HA 3aIIUTY OTYETHBIX MATEPHAJIOB 0 BBINOJHEHHOM
JadopaTopHoii padoTe (TeKyHii KOHTPOJIb)

1. llens u 3amaun mabopaTopHOIl pabOTHI;

2. OCHOBHBIE TEOPETUYECKHE 3aKOHOMEPHOCTH JIAaHHOTO pa3/ena;

2. Meroauka npoBeaeHus 1abopaTopHOil pabOTHI;

3. Ha3nauenue u npuHIUI pabOTHI J1aOOPaTOpHOTo 000PYI0BAHUS / CTEH/IOB;

4. AHanmu3 MOJYYEHHBIX B XOJI€ JIa0OpaTOpHOM pabOTHI pe3yabTaTOB, OOBSICHEHNE TIOTY-
YEHHBIX PE3YJBTATOB C YUETOM TEOPETHUECKUX 3aKOHOMEPHOCTEH.
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7.4. CooTBeTCTBHE IIKAJIBI OLICHOK U YPOBHel ¢()OPMHUPOBAHHBIX KOMIIETEeHM I

YpoBenb chopmu-
POBaHHBIX KOMIIE-
TEHINH

Orenka

Tlosscuenus

Bricokuit

«5»
(oTHMYHO)

Teoperuueckoe copepikaHue Kypca OCBOCHO IOJI-
HOCTBIO, BCE NMPEAYCMOTPEHHbIE MPOrpaMMOil 00yueHus
y4eOHbIE 3a/JaHHsI BBITIOJTHEHBI.

OOyyaromuiicss JE€MOHCTPUPYET BBICOKHE 3HAHUS
OCHOBHBIX 3aKOHOB JIEKTPOXMMHUU U TEPMOXUMHH, XH-
MHUYECKOro U (pa3oBOro paBHOBECHS, OCHOBHBIX IOJIOXKE-
HUM XUMUYECKOW KMHETHKH; HAa BBICOKOM yPOBHE BIIaJle-
€T XUMHYECKMMH U (U3UKO-XUMHUYECKUMU METOJaMU
AKCIEPUMEHTAIBHOTO HMCCIIEOBAHUS PA3IUYHBIX O0BEK-
TOB OKpY)KaloIllel Cpelbl; TOTOB CaMOCTOSITEIIBHO UC-
MOJIb30BAaTh 3aKOHBI (PM3MUYECKOW XMMHUHU JUISl PEUICHUU
3aja4 npodeccuoHalbHOM e TeNbHOCTH

CriocobeH poBOIUTH H3MepeHHs, 0O0pabaThIBaTh
SKCIIEPUMEHTAaJIbHbIe JaHHbIE, HAOMIOAATh U KOPPEKTH-
pOBaTh MapaMeTpbl TEXHOJIOTUYECKUX IPOLECCOB (B CO-
orBerctBuu ¢ OITK-3)

ba3oBrIit

«y»
(xoporo)

TeopeTnueckoe cojliepkaHue Kypca OCBOEHO IOJI-
HOCTBIO, BCE IMPEIYyCMOTPEHHbIE MPOrpaMMoOi 00ydeHus
y4eOHbIe 3a/laHUs BBIMOJHEHBI C HE3HAYUTEIHHBIMH 3a-
MEUYaHUSIMH.

OOyuatomuiicss 1eMOHCTpUpYeT O0a30BbIE 3HAHUS
OCHOBHBIX 3aKOHOB 3JIEKTPOXMMHU U TEPMOXUMHH, XH-
MHUYECKOTO U (ha30BOTO PAaBHOBECHS, OCHOBHBIX MOJIOXKE-
HUI XUMHUYECKOW KMHETUKHU; Ha 6a30BOM YpOBHE BIIajeeT
XUMHYECKUMH W (U3UKO-XUMHYECKIMH METOJaMHU IKC-
NEPUMEHTAJIBHOTO MCCIEIOBAHUS PA3IMYHBIX OOBEKTOB
OKPY’KaIOIIeH Cpelbl; TOTOB MCIOJIb30BAaTh 3aKOHBI (H-
3MYECKOM XMMHUU JUI pelleHHH 337ad MpoeccHoHalb-
HOM JIEATEIIbHOCTH

CriocobeH MmpoBOIUTH H3MepeHHs, 0O0pabaThiBaTh
OKCIIEpUMEHTAIbHBIE JJaHHbIe, HAOJI0JaTh W KOPPEKTH-
pOBaTh MapaMeTpbl TEXHOJIOTHYECKUX IPOLECCOB (B CO-
otBercTBuHu ¢ OIIK-3)

IToporossiii

«3»
(ynoBierBopu-
TEJBHO)

TeopeTnyeckoe COIEpKaHUE Kypca OCBOEHO 4Ya-
CTUYHO, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPAMMO
0o0ydeHus y4eOHBIX 3aJJaHHi BBIITOJIHEHO, B HUX UMEIOTCS
OIINOKHU.

OOyyaromuiicss TeMOHCTPUpPYET cladbie (TIoporo-
BbI€) 3HAHMSI OCHOBHBIX 3aKOHOB JJICKTPOXUMHUU H TEp-
MOXHUMUH, XUMHUYECKOTO U (a30BOTO PAaBHOBECHS, OCHOB-
HBIX IIOJIO)KEHUH XUMHYECKOM KHHETHKH, Ha CiIadoM
YpOBHE BIIaJieeT XUMUUYECKUMU U (UZUKO-XUMHYECKUMU
METOJIaMH JKCIIEPUMEHTAIBHOTO HCCIEIOBAHUS; CIOCO-
OCH MOJA PYKOBOJCTBOM HCIIONB30BATh 3aKOHBI (hr3mUe-
CKOW XMMHH JJI PEIICHUHN 3a7a4 poeCcCHOHATIBHON Jie-
SATEJILHOCTH
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YposeHs chopmu-
POBaHHBIX KOMIIE- Onenka Iosicuenus
TEHLMI

CnocoOeH TMpOBOJWTH H3MEpeHHUs, o0pabaThIBaTh
OKCIIEPUMEHTAJIbHBIC JaHHBIC, HAONIOAATh U KOPPEKTH-
pOBaTh MapaMeTpbl TEXHOJIOTUYECKHUX IMPOLECCOB (B CO-
otBercTBUHU ¢ OIIK-3)

Huskuit (HEey1OBIETBO-

Teopernueckoe coaep)KaHHE Kypca HE OCBOEHO,
OOJBIIMHCTBO MPEIYCMOTPEHHBIX TPOTPAMMON 00yUECHUS
y4eOHBIX 3aJaHui JTUOO HE BBITOJHEHBI, TUO0 COACpIKAT
rpyOble OIMIMOKH; JOMOJHUTEIIbHAS CaMOCTOSsITeNIbHAS Pa-
0oTa HajJ MaTrepuajoM He IpHUBeia K KaKoMy-JIHOO 3Ha-
YUTEIFHOMY IOBBIIICHUIO KA4eCTBA BBIIOJHCHUS Y4eO-
HEIX 3aJaHUMN.

OOyuaromuiicss He 3HaeT OCHOBHBIX 3aKOHOB AJICK-
TPOXUMHH W TEPMOXHUMHH, XHMHYECKOTO U (ha30BOTO
PaBHOBECHSI, OCHOBHBIX IMOJIOKEHUN XUMHYECKON KHHE-
THUKH; HE BJIAJCCT XUMHUYCCKUMHU U (PU3UKO-XUMHUICCKUMU
METOJIaMHU IKCIIEPUMEHTAILHOTO UCCIICJIOBAHUS, HE CITO-
COOCH HCIIOIb30BaTh 3aKOHBI (DU3UYCCKON XUMHUH IS
pelreHny 3a1a4d mpodeccnoHaIbLHOM

He cmocoben mpoBoauTh W3MEpeHus, oOpadaThI-
BaTh JKCIICPUMCHTAJbHBIC JTaHHBIC, HAOIIOIATh U KOP-
PEKTHPOBATH MMapaMeTPhbl TEXHOJIOTMYECKUX MPOIECCOB (B
cootBercTBUH ¢ OIIK-3)

2»

PHUTEIIBHO)

8. Metoauyeckue yKkazaHus 1JIsl CAMOCTOSITeIbHON paGoThl 00y4arouxcs

CamocTrosTenbHast pabdoTa CrOCOOCTBYET 3aKpPEIJICHHIO HAaBBIKOB Pa0OTHI ¢ yuyeOHOU U

Hay4YHOH JINTEPATYPOH, OCMBICICHHUIO U 3aKPEIUICHUIO TEOPETUYECKOTO MaTepuana, yMEHUHN BbI-
MOJIHATh HAay4YHBIC HMCCIEAOBaHUS B OOJACTH MONHUTpadUyuecKoro M yHmaKOBOYHOTO MPOU3BOJI-
CTBa, KOHTPOJIHUPOBATH peann3aliio TpeOOBaHUI K KaueCTBY MEYaTHOM MPOAYKIIMH Ha BCEX dTa-
nax TeXHOJOTHYECKOro mpolecca noJurpauueckoro Npomu3Bo/CTBa.

CaMocTosTenpHas pa60Ta BBITIOJIHACTCS BO BHEAY IUTOPHOC (ay,HI/ITOpHOC) BpEMs 110 3aJia-

HUIO U IIPU MCTOANYCCKOM PYKOBOACTBC IMPEIoaaBaTeyisd, HO 0e3 ero HETIOCPECACTBCHHOTO y4a-

CTHs.

Dopmbl camocmosmenvHou pabomul 6aKanaBpoB pazHo0Opa3Hbl. OHM BKIIIOYAIOT B CE05:
3HaKOMCTBO, U3y4YE€HUE U CUCTEMATHU3aIMI0 HOPMATHUBHBIX JOKYMEHTOB B 00JacTH IMpPO-
M3BO/ICTBA YIAKOBKU: 3aKOHOB, IIOCTAHOBJIEHUH, YKa30B, HOPMaTUBHO-UHCTPYKIIMOHHBIX
U CIPAaBOYHBIX MaTEpPHUAJIOB C HCIOJIb30BAHHEM HH(OPMALMOHHO-TOMCKOBBIX CUCTEM
«Koncynbrant [lmtocy, «["apant», rinobdanbHoil cetn «HTEpHET

N3ydenune yueOHOM, HaAyYHOW W METOAMYECKOHN JIMTEpaTyphl, MaTEpUAIOB IEepUOIYe-
CKUX M3JaHU{ C IPUBJICUECHHEM DJICKTPOHHBIX CPEACTB O(QUIMAIBHONW, CTATUCTUYECKO,
NepPUOANYECKON U HayYHOH HH(pOpMAaIH;

Co3naHue npe3eHTanui 1 JOKIaI0B MO YCIOBHIO J€TOBON UTPHI.

B mpornecce u3yueHus qucHUIUIMHBL « TeXHOIOTHS YITaKOBOYHOTO MPOMU3BOJICTBA» Oaka-

naBpamu HampasieHus 29.03.03 «Texuosnorus monmurpaduyeckKoro u ynakoBOYHOTO TPOU3BO/I-
CTBa» OCHOBHLIMU UOAMU CAMOCOAMENbHOU pAdOMbl ABISIOTCS:

[ToaroToBka K ayAMTOPHBIM 3aHATHSAM (MpaKkTUYECKHe, JabOpaTOpHbIE 3aHSATHS) U BbI-
MTOJTHEHHE COOTBETCTBYIOIINX 3aJaHU;

CamocrosiTenpHas paboTa Haa OTIACIBHBIMU TEMaMU YUe€OHOW JMCIIUIUIMHBI B COOTBET-
CTBUU C Y4eOHO-TEMaTUYECKUM ILIAHOM;
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— IloaroroBka K PK3aMeHYy;
— BprImmojiHEHHE TECTOBBIX 3alaHUM

TecToBbIC 33JaHKsI PACCUMUTAHBI HA CAMOCTOSITEIBHYIO paboTy 0e3 HCIOIb30BaHUs BCIIOMOTa-
TEJbHBIX MaTepUaJIOB. TO €CTh MPHU UX BBIMOJIHEHUH HE CJICIYET MOJb30BaThCs YICOHON U APYTUMH
BUJIAMU JIUTEPATYPHI.

Jl71s1 BBIMOHEHMSI TECTOBOIO 3aaHusl, MPEXKIE BCEro, CAEAYET BHUMATEIBHO MPOYUTATh MO-
cTaBiieHHBIN Borpoc. [lociie 03HakoOMIIEHUSI C BOIPOCOM CIEAYET MPUCTYIATh K MPOUYTCHUIO IPE/I-
JlaraeMbIX BapuaHTOB OTBeTa. Heo0XoauMo mpovuTaTh BCe BapUaHThl M B KAYECTBE OTBETA CIICAYET
BBIOpaTh UHIEKC (1IEpoBOEC 0003HAUEHHE), COOTBETCTBYOIINI MTPABUIEHOMY OTBETY.

Ha BbInonHeHune Tecta OTBOJUTCS OrpaHUYeHHOE BpeMsi. OHO MOKET BapbUpPOBATLCS B 3aBU-
CHMOCTH OT YPOBHS TECTUPYEMBIX, CIIOKHOCTH U 00bema Tecta. Kak mpaBuiio, BpeMst BHIIOTHECHHUSI
TECTOBOIO 3aJIaHus orpeaensercs u3 pacuera 45...60 ceKyH Ha OAWH BOITPOC.

9. [lepeuenb HHPOPMAIMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX
NPH OCYLIeCTBJIEHUH 00pPa30BaTeJILHOI0 NPoLecca Mo AUCHHUILINHE

[Tpumenenne 1HQPOBHIX TEXHOJOTUH B paMKaX MPEMOAABAHUS JUCIHUILIMHBI IPEI0CTaB-
JISIET pacIIvpeHHbIE BO3MOXKHOCTU MO OpraHU3aluu Y4eOHBIX 3aHATUH B YCIOBUAX HU(PpPOBU3aA-
UM 00pa3oBaHMsI M TO3BOJISIET CHOPMHUPOBATH Y OOYUAIOMIMXCSI HABBIKUA MPUMEHEHHs U PPO-
BBIX CEPBHCOB U HUHCTPYMEHTOB B ITOBCEIHEBHOM JKU3HU U TPO(HECCUOHATILHOM e TENIbHOCTH,.

Jnis peanu3aniy 3TOW LENH B paMKaxX M3Y4YeHHs TUCHHILIMHBI MOTYT IPUMEHSTHCS Cie-
nyromue U poBble HHCTPYMEHTHI U CEPBUCHI:

o s KOMMYHHKAIHH c 00y4aroIUMHUCH: VK Meccenmxkep
(https://vk.me/app?mt_click id=mt-v7eix5-1660908314-1651141140) — mecceHmKep,
pacnpoctpansiercs no nunen3uu FreeWare;

e U MJIAHUPOBAHUS ayIUTOPHBIX M BHEAYIUTOPHBIX Meponpustuid: SAnaexc.Kanennapb
(https://calendar.yandex.ru/) — oHnaiiH KajueHAapb-IUIaHEP, PACIIPOCTPAHSIETCA 1O JIUIEH-
3un ShareWare

® ISl COBMECTHOI'O UCIOJIb30BaHus (aiinoB: SHnekc.Jluck — cepBuC 1751 XpaHEHUS U COB-
MECTHOTO HCITOJIb30BaHHUS JTOKYMEHTOB, PacHpOCTpaHsAETCs 1O JIMIEH3WH trialware u
@O6nako (https://cloud.mail.ru/) — cepBuc Ans co3nanus, XpaHEHUS U COBMECTHOTO HC-
M0JIb30BaHNUs (haliIoB, pacrpocTpaHseTcs 1o JMLeH3uu trialware;

e ISl OpTraHU3AIMH yAAJICHHOMN CBSI3U U BUJEOKOHpepeHuit: Mirapolis — cuctema yist op-
raHW3aluu KOJUIEKTUBHOM paboThl M OHJIalfH-BCTped, pacHpOCTpaHseTcss MO IMponpue-
tapHoil nmunen3un u fAnnekc.Tenmemoct (https://telemost.yandex.ru/ ) — cepBuc st Bu-
JIC03BOHKOB, paclpocTpaHseTcs o jauueH3uu ShareWare.

JUist yCTenmHoro OB eHHs AUCIUILTHHON NCTIONB3YIOTCS CIeIyIoIne HHPOPMAITHOHHBIE
TEXHOJIOTUH 00y4EHUS:

e [lpu mpoBeJeHUH MPAKTUUECKOTO 3aHATHUS MCIOIB3YIOTCA MpPE3eHTAllMM MaTepuaia B
nporpamme Microsoft Office (PowerPoint).

e [IpakTHyecKue 3aHITHS 10 AUCIUILUINHE TPOBOIATCS B YICOHOH ayAUTOPHH.

e B Cllyyae AMCTAHIIMOHHOTO U3YyYEHUs AUCLUIUIMHBI U CAMOCTOSATENBHOM pabOThl HCIIOIb-
zyetcst OUOC (MOODLE).

JUis TUCTaHIIMOHHON MOJIEPKKHU AUCHUIUIMHBI UCIIONB3YETCsl CUCTEMa yIpaBJeHus oopa-
30BaTeNbHBIM KOHTeHTOM Moodle. [[nst paboThl B TaHHOW crucTeMe Bce oOydJaroniuecs Ha Imep-
BOM Kypce MOJy4aloT UHIUBHIyaJbHBIE JOTUH U MapoJib U BXOJla B CUCTEMY, B KOTOPOIl pas-
MEIIAIOTCS : MporpaMMa JUCIUIUTAHBI, MaTEPHabl IS JICKIIMOHHBIX ¥ WHBIX BUIOB 3aHSATHH ,
3aJjaHusl, KOHTPOJIbHbIE BOIPOCHI.

e B nmpouecce wW3y4YeHUS JAUCHUILUIUHBI Y4YEOHBIMH IIENSIMH  SIBJISIIOTCS TIEPBUYHOE
BOCTIpUATHE YueOHON MHPOPMAIIUU O TEOPETUUECKUX OCHOBAX YTHJIM3AIMH MTOJIUMEPHBIX
MaTepHaloB.
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JIJTst TOCTHOKEHUS ATUX LIEJICH MCITOB3YIOTCS B OCHOBHOM TPAIUIIMOHHBIC HH(POPMATHUBHO-
Pa3BUBAIOIINE TEXHOJIOTUU OOYUYEHHS C YUETOM PA3IUYHOTO COYETAHUS MACCUBHBIX (opM (JIeK-
115, JIAOOpaTOPHOE 3aHATHE, CCMHUHAPCKOE 3aHATHE KOHCYJIBTAIMs, CAMOCTOSITeIbHAS padoTa).

YHuBepcuter 00ecredeH HEeOOXOIUMBIM KOMILIEKTOM JIUIIEH3MOHHOTO MPOrPaMMHOTO
obecreueHus:

° onepanronHas cuctema Windows 7, License 49013351 YIJITY Russia 2011-09-06,

OPEN 68975925Z7E13009;

. onepanronHas cucrema Astra Linux Special Edition

. naker mnpukiagHeix nporpamm Office Professional Plus 2010, License 49013351
YIJITY Russia 2011-09-06, OPEN 68975925ZZE13009;

o naKeT NpHUKJIAAHBIX nporpamMMm P7-Oduc.IIpodeccrnonanbHblii;

. anTuBupycHas nporpamma Kaspersky Endpoint Security ans 6uzneca — CtanaapTHbIH
Russian Edition. 250-499 Node 1 year Educational Renewal License;

o oneparuonHas cuctema Windows Server. KOHTpakT Ha yciIyru 1mo npeaocTaBiIeHHIO

JWIIEH3UH Ha TIPaBO UCIOJNB30BaTh KOMIbIOTepHOE obecrieuenue Ne 067/9A ot
07.12.2020 rona;

. cucreMa BuieokoHpepeHnicBsazu Mirapolis;

o cucreMa BusieokoHpepeHucsszu [pyppmu;

. cuctema ympasieaust ooyuenneM LMS Moodle — nporpamMmmHoe obecrnieueHne ¢ oT-
KPBITBIM KOJI0M, pacnpoctpansiercs o junen3uu GNU Public License (rus);

. Opay3ep Yandex (https://yandex.ru/promo/browser/) — mporpamMmmHoe oOecredeHue

pacrpocTpaHseTcs 1Mo MPoCTON (HEUCKIFOUUTEIBHOMN) TUIIEH3UH.

10. Onucanne MaTepuaJbHO-TeXHMYECKOH 0a3bl, HEOOXOAUMOIi VI OCYIIeCTBJICHHUS
00pa30BaTeIbHOIO NMPOLECCa MO JUCHUIINHE

Peanuzanus yueGHOro npoiecca OCyIecTBISIETCS B CHEUAIBHBIX YUEOHBIX ayJUTOPHIX
YHHMBEpCHUTETA JUIsl POBEJCHUS 3aHATUH JIGKLMOHHOTO TUIA, JJAOOPAaTOPHBIX 3aHATUH, TPyMIO-
BbIX M WMHIUBUAYAIbHBIX KOHCYJbTAIMM, TEKYLEro KOHTPOJS U MPOMEXKYTOUYHON aTTECTAlMH.
Bce ayauropun yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON MeOenbio U TEXHUYECKUMHU CPECTBa-
MU O0y4YeHUs, CIy>KallUMM Ui MpecTaBiIeHus] yueOHoW mHpopManuu OOJIBIION ayAUTOPHH.
[Tpu HeoOXoaMMOCTH 00yUarOIIMMCS IMpeuIaraloTcs Habopbl JEMOHCTPAlMOHHOTO 000py10Ba-
HUS ¥ Y4eOHO-HAIIISIHBIX TOCOOMI, o0ecneunBaroIe TeMaTHYeCKUE NILTIOCTPALIH.

CamocrosrenbHas paboTa 00yyaroMXCsl BBIIOIHACTCS B CIICLMATU3UPOBAHHOMN ayUTO-
puu, KoTopas obopyaoBaHa y4yeOHOM MeOenbio, KOMIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO
HNOJKII0UeHUs K ceTH «MHTepHeT» 1 obecrieueHHeM JI0CTyTa B 3JEKTPOHHYI0 HHPOPMALMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ectb momenienue uis XpaHeHUsI U MPO(UIAKTUYECKOTO 00CTyKMBaHUsI yueOHOTo 000-
PYJOBaHMUSL.

TpeGoBanus K ayAUTOPUAM

HaumenoBanne CIICUAaJIbHBIX HOMGIIIGHI/Iﬁ OCHaHICHHOCTB CIICIIMAJIbHBIX HOMCIIICHI/Iﬁ
)48 HOMCIIIGHI/Iﬁ JJIsL CaMOCTOSITeIIbHOM pa60T},1 u HOMGIIICHI/Iﬁ JJIsL CaMOCTOSITeIIEHOM pa60TI)I

[Tomemenue I JEKIHOHHBIX 3aHs- | CTONBI U CTyNbs, MenoBas focka. [lepeHocHoe
TUH, TPYNIOBBIX W WHIMBHIYaJbHBIX | MyJbTHMEIHITHOE 000pyI0BaHKE (HOYTOYK,
KOHCYJIbTAIMi, TeKyLel U MPOMEeXy- | 9KpaH, IPOEKTOP).

TOYHOMU aTTECTaLUU.

VYuebHast maboparopusi (PU3NYECKOW  XUMHH,
OCHAIIleHHAas 1a00paTOPHBIMH CTOJAMH U CTYJIbSI-
MU, CJICTYIOMM 000PYI0OBaHUEM: TUCTUILISITOP —
1 mT.; GOTOKOIOPUMETPHI — 5 IIT.; KATIOPUMETPHI
— 4 1mIT.; BEChl TEXHUYECKHUE — 2 IIT.; BEChl TOPCHU-

[TomemeHue i 1a0OPATOPHBIX 3aHS-
THH
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OHHBIE — 3 HIT.; MIEKTPOIUIUTKHU — 3 IIT.; KOHAYK-
TOMETPBI — 2 MIT.; pePpakToOMEeTphl — 3 mT.; Hede-
JOMETpBI — 5 WT.; ciekTpodoToMeTp — 1 mT.; po-
TAUMOHHBIN BUCKO3UMETp — | mT.

Ilomemenust 111 CaMOCTOSTEILHOU
paboThI

Croubl, cTynbs, 9KpaH, nmpoekTop. Paboune mecra
CTYJICHTOB, OCHAITIICHbI KOMITBIOTEPAMHU C BBIXOJIOM
B ceTb VIHTEpHET M 3JIEKTPOHHYIO MH(OPMAIHOH-
HYI0 00pa30BaTeIbHYIO CPEIy.

[Tomerienue st XpaHeHUsI U IPodu-
JAKTHYECKOTO 00CITy)KMBaHUsI y4eOHO-
ro 00opyAOBaHUs

Pacxonnble MaTepuaibl JUisl pEMOHTA U 00CITYKHU-
BaHUs TEXHUKU. MecTa A1 XpaHeHHus 00opyaoBa-
HUS

23




