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Pa3paboTumk: KaH/1. TEXH. HayK, JOLEHT / A.B. CBupuoB /
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1. O0mme mojoKeHUs

JuctmumHa «Kossiouanasi XUMHUs» OTHOCHTCS K 00s3aTenbHOM yactu Oyioka 1 yued-
HOTO IJlaHa, BXOJAILIETO B COCTaB 0Opa3oBaTelIbHOW MPOrpaMMBbl BBICIIEIO OOpa30BaHUS
20.03.01 - Texunocdepnas 6ezonacHocTh (mpoduns - MHxkeHepHas 3amuTa OKpYXarolie cpe-
JTBI).

HopMmaTtuBHO-MeTonueckoi 6a3oit st pa3paboTku paboyeil mporpaMMbl y9eOHOM Juc-
nuIuHbl «KomionHas XuMus» sIBJISFOTCS:

o ®@enepanbhbiii 3akoH «O0 ob6pazoBanuu B Poccuiickoit denepanymy», yTBep:KICHHbIH
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

o Ilpuka3 Munobpuayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBep»AeHUU MOpSAKA
OpraHHu3alil U OCYIIECTBICHUS O0pa30BaTEIbHOU NEATEIbHOCTH MO 00pa3oBaTENIbHBIM IPO-
rpaMmaM BbICIIero 0oOpa3oBaHUsS - MporpaMmaM OakaiaBpHara, MporpaMmaM CIIEHUAINUTETa,
IIporpaMmmMaM MarucTparypsl.

e [Ilpuka3 MwuHucTepcTBa TpyAa M cOUMANbHOW 3amuThl Poccuiickoit ®emepauuu OT
28.12.2015 r. Ne 11571 «O0 yrBepkaeHun npodeccuoHanbHoro cranaapra - Crnenuanuct B o0ia-
CTH pa3pabOTKH, COIPOBOXKJIEHUS U UHTErPAllUM TEXHOJIOTMYECKUX MPOIIECCOB U MPOU3BOJICTB B
00nacTi OMOTEXHUUECKUX CHCTEM U TEXHOJIOTUI».

e [Ilpuka3 MwuHucTEepcTBa TpyAa W coOUHAIbHOW 3amuThl Poccuiickoit ®emepanuu OT
31.10.2016 1. Ne 5911 «O06 ytBepxkaeHuu npodeccnoHampHOro cTanaapra - CrernuaimcT 1mo 3KoJIo-
TU4ecKoi 6e30macHOCTH (B TPOMBITIUICHHOCTH ).

o @enepasibHBIN TOCYIAPCTBEHHBIA 00Pa30BaTEIbHBIA CTAHIAPT BBICIIETO 00pa30BaHUS
(®I'OC BO) no nanpasnennto noarotoBku 20.03.01 «Texnochepnas 6e3omnacHOCTh» (YpOBEHB
OaxanaBpuaT), YTBEpKICHHBIN MpuKazoM MunucrepctBa oOpa3oBaHus U Hayku PO Ne 680 ot
25.05.2020;

e YueOHbIE TUIaHBI 00PA30BaTEIHHON MPOrPAMMBI BBICILIETO 00pa30BaHUsI HANIPABICHHUS
20.03.01 - Texnocdepnas 6ezonmacHocTh (mpoduis - MHxkeHepHas 3aliuTa OKpYXaroliei cpe-
JIbI), TIOJITOTOBKK OakajaBpOB IO OYHOW M 3a04HOU (hopMaM OOy4eHHsI, OJOOPEHHBIH YUeHBIM
coetoM YIJITY (mportokonm Ne8 ot 27.08.2020) m yrBepkaeHHbI pekrtopom YIJITY
(27.08.2020) u mo o4HO-3204HOU (hopme oOydeHus, 000peHHbIH YueHbIM coBeToM YIJITY
(mpotokoi Ne3 ot 18.03.2021) u yrBepxaeHHsbii pekropom YIJITY (18.03.2021).

Oo6yuenmne mo obpazosarenpHoi 20.03.01 - TexnocdepHas 6e3omacHOCTb (MPOGMIH -
WuxeHepHas 3aliuTa OKpY>Karolei cpe/ibl) OCYIIECTBISETCS HA PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHUsI 110 JUCHMIIJIHHE, COOTHECEHHBIX €
IJIAHMPYEMbIMHM pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON NPOrPaMMbI

Heap aucuunmimubl — GOPMHUPOBAHKUE Y CTYACHTOB HAaBBIKOB PabOThI C KOJIJIOUIHBIMU
CHUCTEMAMM, YMEHHS YNPABIIATh KOJJIOUTHO-XUMUUYECKMMH PEAaKLIUAMU, TPAMOTHO HCIIOJIb30BATh
(GU3UKO-XMMHUYECKHE METO/IbI TP PELIEHUH 3a]1a4 TPo(ecCHOHAIbHOM 1€ TENbHOCTH.

3aga4yu AUCUMILINHBI:

— J1aTh MPEJICTaBICHNUE O TIOBEPXHOCTHBIX SBJICHUSAX U CBOMCTBAaX aJCOPOLIMOHHBIX CIIOEB;

— YIEJINTh BHUMaHUE NIOJYyYEHUIO U CBOMCTBAM JUCIIEPCHBIX CUCTEM;

— HAy4YUTh YNPABJIATh YCTOMYMBOCTHIO KOJJIOUTHBIX CUCTEM M MO3HAKOMHUTH C METOJAAMHU
pa3pyLIeHMs] TUCIIEPCHBIX CUCTEM;

— MO3HAKOMHUTH C OCOOCHHOCTSIMHU CTPYKTYpOOOpa3oBaHus U GU3NKO-XMMHYECKOI Mexa-
HUKOH IUCIIEPCHBIX CUCTEM.

IMpouecc n3yyeHuss JUCUMILJIMHBI HANIPaBJeH HA popMUpoOBaHMe CieaAyIolel oole-
npogeccnoHATbHON KOMIIETCHIIUHN:

IIK-1 - cnocoOHOCTH UCIIOJIB30BaTh MaTeMaTHUeCKHe, (hru3nueckue, (PU3NKOo-XUMUYECKHIEe
U XUMHYECKUE METO/IBI JJISl peIIeHus 3a1a4 MPo(heCcCHOHAIBHON eI TeTbHOCTH.

B pe3yabTare u3yyeHust AUCHUILIMHBI 00YYAKOLIUICS JOJIAKEH:
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3HATh: OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH KOJIJIOWTHOW XUMHUHU; METOABI PA3PYLICHUS
U MOJTyYEHUs KOJUIOMIHBIX CUCTEM; METOJbl U3yUEHUs AUCHEPCHBIX CHCTEM; MOAXO/bI K yIpaB-
JICHUIO XMMUYECKHMH SIMU TIPOBOJUTH PEAKIIUU OBICTpEE U B HY)KHOM HarpaBJICHUH U MIPH YCIIO0-
BUSIX, HanOoJiee MpUEeMIIEMBbIX JJIs IPOU3BOACTBEHHBIX MACIITA00B;

yMeTh: UCIOJIb30BATh (PUIUKO-XMMHUYECKHE U XMMHUYECKHE METOMbI Ul PEUICHUs 3a7a4
npo¢eCCHOHATIBHON JESTEeNbHOCTH, YIPABIATh JUCIEPCHBIM COCTAaBOM CHCTEM IPU OYUCTKE U
BBIJIEJICHUM BELIECTB U3 CUCTEM M PA3/AEICHUM; HCIIOJIb30BATh METOAbl pa3pyLICHUs KOJIOUA-
HBIX CHCTEM: KOaryJysiuio, GIoTaluto, 31eKTpodopes, 3IEKTPOOCMOC, PEOJIOTHYECKHE CBOMCTBA
KOJUIOM/IHBIX PacTBOPOB;

BJIa/1eTh. HaBbIKaMU IIPOBEIEHUS XUMHUECKOT0 HKCIIEPUMEHTA, 00OpaObOTKU U ONUCAHUS
IIOJIyUYEHHBIX PE3Yy/IbTaTOB; HABbIKAMU IIPE0OPA30BaHUs KOJUIOMIHBIX CUCTEM IIPU PELICHUN 3a-
J1a4d IpoQecCUOHaNbHOM IeATEIbHOCTH — pa3Jie/IeHUH U BBIACICHUN 3arpsA3HAIOLINX BEILECTB.

3. MecTo TUCHHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHO MPOrpaMMbl

Jlannast yueOHasi TUCUUIUIMHA OTHOCUTCA K 00s3aTeNnbHOM yactu Osioka 1, yTo o3Havaer
dopmupoBaHue B mporecce o0ydeHus y OakajaBpa OCHOBHBIX HNPO(QECCHOHAIBHBIX 3HAHUM U
KOMIIETEHIIMI B paMKax BBIOPAHHOTO MPOo(uiIst 1 IpopecCHOHATHLHOTO CTaHAaPTA.

OcBoeHne NaHHOW AMCLUIUIMHBI SBIISETCS HEOOXOIUMON OCHOBOM AJISi MOCIENYIOILEro
uzydenus qucuumind OIIOIT u HanucaHus BeITYCKHOM KBaNM(PUKAIMOHHON paOOTHI.

HepeueHb 06601’161411661}01/(41/!)(, conymcemeyruux u obecneyusaemvix OMCL;MI’UZUH

O0ecneunBaroIie ConyrcTByroniue ObecrieunBaeMble
®dusuka dusnyeckass XuMus [TonroroBka k npoueaype
Xumust 3aIUTHI U 3aLIUTa BBIITYCK-
JlonmomHuTeIbHBIC TIIABBI XUMHUU HOM KBaJIM(PUKAITMOHHOMN
Oprannyueckasi XUMHS paboTsI

VYka3aHHBIE CBSI3U JUCLUIUIMHBI JAI0T 00y4aromEeMycsl CHCTEMHOE MIPEICTABICHHE O KOM-
IUIEKCE M3Y4aeMbIX TUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obGecneunBaer Tpedyemblit
TEOPETUYECKUIN YpOBEHb M NMPAKTUYECKYI0 HAIIPaBJIEHHOCTh B CUCTEME OOy4deHHs U Oyayuieit
JESATEIIBHOCTH BBIITYCKHHKA.

4. O0beM TUCIHHUIIHHBI B 3a4eTHBIX eIMHUIAX € YKAa3aHHEM KOJIMYeCTBA aKaJeMHYeCKHX
4acoB, BbIJIEJEHHBIX HA KOHTAKTHYIO pa0oTy 00y4yaouuxcs ¢ npenojaasaresieM (1o Bujaam
Y4eOHBIX 3aHATHI) H HA CAMOCTOATEJILHYI0 padoTy 00y4arommxcs
O061mast TpyI0eMKOCTh JTUCIATIIMHBI

Bcero akageMu4eckux 4acos

Bun yue6HO# paboThI e e e (e OHH&)}:;;;H&H
KonrakTHasi paboTa ¢ npenojaBarejiemM™: 50,35 14,35 36,35
nexmmn (J1) 16 6 12
npaktudeckue 3anstus (113) - - -
nabopaTtopubie padoTs (JIP) 34 8 24
WHBIC BUJIBI KOHTAKTHOW PabOTHI 0,35 0,35 0,35
CamocrosiTesibHasi padoTa 00y4Yar0IUXC: 93,65 129,65 107,65
M3Yy4EHHE TEOPETHUECKOro Kypca 24 54 32
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 34 67 40
KypcoBasi paboTa (KypcoBOil MPOEKT) - - -
MOATOTOBKA K MPOMEXKYTOYHOM aTTecTalu 35,65 8,65 35,65
Buja npoMeKyTOYHOM aTTeCTAlMU: JK3aMeH JK3aMeH JK3aMeH
O01mas TPy10eMKOCTh 4/144




*KonTakTHas paboTa 00y4Jaromuxcs ¢ MpenoaBaTesieM, B TOM YHCie ¢ PUMEHEHUEM TUCTAHIIMOHHBIX 00pa3oBa-
TEJBHBIX TEXHOJIOTHH, BKIIOYAET 3aHATHS JICKLIMOHHOTO THIA, U (MIN) 3aHATHS CEMHHAPCKOr0 THIIa, 1a00opaTopHbIe
3aHATHUSA, U (WIN) TPYIIIOBBIE KOHCYNBTAINH, U (MJIH) HHINBAAYAIFHYIO paboTy 00yJaromerocs ¢ mpernoaBaTeieM,
a TaxKe aTTeCTAllMOHHbIC MCIIBITAHHS NPOMEXYTOYHOW arrecTanuu. KoHTakTHas paboTa MOXKET BKJIIOYATh HMHBIC
BUIBI Y4eOHOH NesATeNbHOCTH, NPEIyCMaTpUBAIOLINE TPYNIOBYI0 M HHIMBHAYaIbHYIO paboTy o0ydarommxcs ¢
npernoaaBaresieM. Yackl KOHTAKTHOH padoTsl ompexpensitores [lonoxeHneM 00 OpraHM3alMid U NPOBEICHUH KOH-
TaKTHOW paboThI MPH peanu3alu 00pa3oBaTENbHBIX MMPOrPaMM BBICHIETO 00pa30BaHMsI, YTBEPKACHHBIM YUEHBIM
cosetoM YIJITY or 25 derpans 2020 roxa.

5. Conepikanue TUCHUILUIHHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKUX YaCcOB

5.1. TpynoemMkocTh pa3aejoB JUCHUANIHMHBI

o4yHas popma 00yyeHuUs

No Beero . | CamocTtosTenb-
/i HanmMeHoBaHue pasaena JUCLUILINHBI J I13 JIP | KOHTaKTHOHI Hast paGoTa
paboTsI
1 | Beenenue. Conepskanue u 3a1a4u Kypca 2 - - 2 2
2 | TepmogrHaMuKa NOBEPXHOCTHBIX SIBJICHUHA | 2 - 4 6 8
3 | AacopOrus 2 - 6 8 10
4 | DHepreTuyeckre napaMeTpsl aacopOouuu 2 - - 2 2
5 | DneKTponoBEpXHOCTHBIE SIBIECHHUS 2 - 6 8 10
6 | Aaresus, cMauMBaHHE U PACTEKAHHE KUJ- 9 ) ) 2 4
KOCTEeH
7 | DHepreTuka AHUCIIEPTUPOBAaHUA U 00Opa3o- 9 ) 6 8 10
BaHUS HOBBIX (a3
8 | Metoasl uccnenoBaHUs UCHEPCHBIX CH- 9 ) 12 14 12
CTEM
HToro no pazgenam: 16 - 34 50 58
[TpoMexxyTouHast aTTecTanus 0,35 35,65
Bcero 144
3a04yHas popmMa 00ydeHust
Ne Beero CamocTosTens-
HaumenoBanue pa3nena AUCIUIUINHBI JI 113 JIP | KOHTakTHOM
n/m i Has paboTa
1 | Bregenue. Coneprxkanue u 3a/1auu Kypca 1 - - 1 2
2 | TepmogrHaMUKa TOBEPXHOCTHBIX siBIIeHHA | 1 - - 1 16
3 | Ancopbuus 1 - 4 5 14
4 | DHepreTuuecKue napaMeTpsl aIcopoIrm - - - - 18
5 | DeKTpOonOBEepXHOCTHBIE SIBJICHUS 1 - - 1 14
6 | Aaresws, cMauMBaHUE W PACTCKaHHE KU 1 i i 1 14
KOCTe!
7 | DHepreTuka JHUCIIEPTUPOBAHUS W 00Opa3o- 1 ) i 1 18
BaHUs HOBBIX (a3
8 | Metonpl uccienoBaHUs JUCTIEPCHBIX CHU- | ) 4 4 o5
CTEM
HToro no pazgenam: 6 - 8 14 121
[TpoMexxyTouHast aTTecTanus 0,35 8,65
Bcero 144




04YHO-3204Has popMma o0yueHust

No 8K CamMoCTOSITEIb-
HaumenoBanue pa3nena AUCIUILIMHBI JI 113 JIP | KoOHTakTHOI
/I o Has paboTa
1 | Brenenue. Coneprxanue u 3a1a4u Kypca 1 - - 1 2
2 | TepmoanHaMuKa HOBEPXHOCTHBIX SBJICHHUHA | 2 - 4 6 8
3 | AacopOrust 2 - 4 6 10
4 | DHepreTHYeCKHe MapaMeTphl aICOPOITIHU 1 - - 1 8
S | DIeKTpOoNnOBEPXHOCTHBIE SIBIECHHUS 2 - 6 8 10
6 | Aaresus, cMauMBaHUE M pacTEKaHUE YKHJI- 1 ) ) 1 12
KOCTeH
7 | DHepreTuka TUCIIEPTHPOBAHUS U 00pa3o- 9 ) 4 5 10
BaHUS HOBBIX (a3
8 | Metoasl uccenoOBaHUs TUCIEPCHBIX CH- 1 ) 5 7 12
cTeM
HToro no paznenam: 12 - 24 36 72
[TpomexyTouHas aTTecTanus 0,35 35,65
Bceero 144

5.2. Conep:xaHue 3aHATHI JeKIIHOHHOTO THIIA

1. Beenenune. Copep:kanue M 3agaum Kypca. PazBuTHe KOJJIOMAHOH XMMHM Kak
HAYKH

Omnpenenenue npeaMeTa KOJIOUAHON XUMUU. Pa3BUTHE KOJUIOWIHON XMMUU KaK HayKH.
3HaueHUe KOJUIOUTHOW XUMHH.

1.1. Ilousimue o oucnepchvix cucmemax.

[Ipu3naku 0O0BEKTOB KOTOMAHOM xumuM. I[IpusHaku kosutomaHoro cocrostHus. Mepa
JICTIEPCHOCTH.

1.2. Knaccugpuxayuu oucnepcruix cucmem.

Knaccuukanum TucTiepcHBIX CHCTEM IO arperaTHOMY COCTOSIHUIO JHUCTIEPCHOU (a3bl U
JMCTIEPCUOHHOM Cpejibl, 10 JAUCHEPCHOCTH, 10 B3aUMOECHCTBUIO YaCcTHUL] AUCHEPCHON (asbl co
CpEeNoi U APYT C APYrOM.

1.3. Knaccughuxayus nogepxnocmuulx s81enutl

Krnaccugukaiys noBepXHOCTHBIX SIBJIEHUI HAa OCHOBE Mepexo/ia N30bITOYHON MOBEPXHO-
CTHOH 3HEPTUH B JPyrHe BUJIbI SHEPTUU.

2. TepMoANHAMHKA MOBEPXHOCTHBIX SIBJIEHUIA.

2.1. Obwue mepmoOUHaMu4ecKue napamempbi NOBEPXHOCMHO20 cnos.
['eomeTprueckue mapaMeTpbl NMOBEPXHOCTH. [IOBEpXHOCTHOE HATSDKEHHE Kak Mepa dHEprHd
['n66ca mexdazoBoit moBepxHocTH. Kore3noHHble 1 TOBEPXHOCTHBIE CHJTBI.

2.2. 3asucumocms om memMnepamypvl IHEPLemuieckux napamempos no8epxXHOCMHO20
cosl.

JIBa crioco6a onucaHusi TEPMOIMHAMHUKH TIOBEPXHOCTHBIX SBIICHHIA: METOJ] «CII0S KOHEY-
HOMW TOJIIMHBD) U METOJT U30BITOYHBIX BennynH [ 'nboca.

2.3. Ilpoyeccvt  camonpouz8oibHO20 — YMEHbUIeHUS. — NOBEPXHOCMHOU  dHepeull
CaMornpoun3BOIbHOE YMEHbBIIICHHE MTOBEPXHOCTHONW SHEPruu U (OPMHPOBAHUE MOBEPXHOCTHOTO
CIIOS1.

3. AxcopOuus.

3.1. Onpeodenenue aocopoyuu.

Benuunnbl nonHoi U u30bITOUHON (THOOCOBCKOM) amcopOmuu. DyHIaMeHTaNbHOE aji-
copOrmonHoe ypaBHeHue ['m66ca. Pacuer ruG06COBCKOM anmcopOIuu 1Mo M3MEHEHUIO KOHIICHTpa-
MU B 00BEME.




3.2. [losepxHocmuas akmueHOCmMb 8euiecma.

XapakTepuCTUKa MOBEPXHOCTHON aKTUBHOCTH. [I0OBEpXHOCTHO-aKTUBHBIE U TOBEPXHOCT-
HO-MHAKTHBHBIEC BEIIECTBA.

3.3. Ilosepxnocmuo-axmuenvie ewyecmea (I1AB).

Crtpoenre MoJieKyn crenu(uIeckux MOBEPXHOCTHO aKTUBHBIX BEIECTB M €TO BIUSHHE
Ha BEJIMYMHY MTOBEPXHOCTHOM akTUBHOCTH. [IpaBuio /rokmo-Tpaybe

3.4. Ocobennocmu adocopboyuu uz HCUOKUX pacmeopos.

[Ipumenenue ypaBHeHuil Jlenrmiopa u I'eHpu i onucaHus afcopOIK MOBEPXHOCTHO-
AKTUBHBIX BEIIECTB U3 PACTBOPOB.

3.5. Ilosepxnocmmuoe oasnenue adcopoOYyUOHHbIX NIEHOK.

YpaBHEHHSI COCTOSIHUS TOBEPXHOCTH (aICOPOIIMOHHBIX TUICHOK). Y paBHeHue [lInmkos-

CKOTO.

3.6. Onpedenenue cmpoenus adcopoYUOHHO20 CI0sL U PA3MEPO8 MONEKYL NOBEPXHOCHO-
AKMUBHBIX 8euyecms

Pacuer pazmepoB MOJIEKy U IUIOIIAIHA, 3aHUMAEMOM MOJIEKYJIONW B IIOBEPXHOCTHOM CJIOE
1o ypaBHeHu1o JIrHrMropa.

4. JHepreTuvecKue nNapamMeTpbl aJiCOPOLMH.

4.1. Humeepanvhas u ougpepenyuanvras pabomst aocopoyuu. VIaMeHeHHe YHTPOIUHA U
SHTAJIBIIUU a/1COPOLIUH.

4.2. Aocopoyus 2az08 u napos Ha meepool NOBEPXHOCHIU.

Teopus momumonekyspaoi amcoporun BOT. YpaBaenue uzorepmsl aacopouuu bBOT,
ero ananus. Jluneitnas ¢opma ypaBaenus bOT u pacuet ero koncrant. Onpezenenue yaeabHON
nosepxHoctu MetogoM BOT.

5. DJIeKTPONOBEPXHOCTHBIE SIBJIEHMUSI.

5.1. Ilosepxnocmnoe namsdicenue u 21eKmpudecKuti NOMeHyual.

Mexanuzm oOpa3oBaHus ABOWHOTO AnnekTpudeckoro cinos (AIC). Mzoanekrpudeckas u
n30MOHHAast ToUuKU. COOTHOIICHHUS MEXIY JICKTPUYSCKHM MOTEHIIMAJIOM M MOBEPXHOCTHBIM Ha-
TshKkeHueM (ypaBHeHue Jlunmnmana).

5.2. Ocnosnule nonoswcenus meopuu LlImepua.

Iepesapsinka nosepxHoctu. [Ipupona conpukacatomuxcs a3 u crpoenue [13C.

5.3. Cmpoenue muyenn eudpopoduwix 301ell.

OO0pa3oBaHue U cTpoeHre MUIEIUT THAPOPOOHBIX 30iel. Peakiiuun oOpa3oBaHus MULIEIIT
ruApOoPOOHBIX 30J1ei

6. Anre3usi, cMaYMBaHHe U pacTeKaHHe KHIKOCTEI.

6.1. Aozesus u koze3us.

VYpaBuenue [ronpe 1t paOOThI are3un. Yroja cMauuBaHus (KpaeBoH yroi) U 3aKOH

HOwra.

6.2. Césa3b pabomvi adze3uu ¢ KpaegviM Y2ioM CMAYUBAHUS

VYpasuenue ronpe-tOura. JInopunbHocTs U 1HM0POOHOCTH MOBepxHOCTEN. [uddepen-
[MaNbHAsS ¥ WHTErpalbHas TETUIOTHl CMayMBaHUs. BiusHUE KPUBU3HBI TOBEPXHOCTH HA BHYT-
peHHee nasieHue ten. Popmyna Jlammaca.

7. JHepreTuKa ANCNEPrupoBaHusA U 00pa3oBaHus HOBBIX (a3.

7.1 Cnocobvl nonyuenuss OUCNEPCHbIX CUCTIEM.

[Tonmy4yeHue QUCTIEPCHBIX CHCTEM METOAOM aucneprupoBanus. [lomydeHne aucnepcHbIX
CHCTEM METOJIOM KOH/ICHCAIIHH.

7.2. Aocopbyuonnoe nonudicenue npounocmu men Ipdext Pebunnepa.

7.3. Memoowi konoencayuu 0o6pazoeanus HO8bIX (has.

VYpaBuenue >nepruu ['m66ca. O6pazoBanue 3apoIbIIeH IPU TOMOT€HHON KOHICHCAIUH.
JIBe ocHOBHBIE cTaauK 00pa30BaHUs HOBOM (ha3bl.

8. Meroapbl ucc/ieI0BaHUS TUCTIEPCHBIX CHCTEM.

8.1. Ceemopaccesnue 6 OucnepcHvlX CUCEMax.



VYpaBuenue Penes ans cBeTopaccesHus U ero ananu3. Hegemomerpust u TypOuaumMeTpus
KaK METO/bI ONpeIeTICHUS] KOHIIEHTPAIH U JUCTIEPCHOCTU B KOJIJIOUTHBIX CHCTEMAX.

8.2.  Ceemonoenowenue 8 OucnepCcHvIX CUCmeMmax.

VYpasuenue JlamOepTa- byrepa-bapa. Onpenenenue AUCepcHOCTH 30JIeH MO0 YpaBHEHUIO
I'emnepa

8.3.  Vaempamukpockonus u snekmponHas MUKpOCKONUs

8.4. Ceoumenmayuonmviti Memoo aHaiusza OUCNEPCHbIX CUCeM

5.3. Tembl 1 (popMBbI 3aHATHII CEMHUHAPCKOI0 THIIA

Y4eOHBIM MJIAHOM T10 TUCIHILIMHE TPEIYCMOTPEHBI Ja00paTOpHbIEC 3aHATHUSI.

TpynoéMkocTs, yac
No HaunmenoBanue paznena ®dopma npoBeACHUS pes—. pope—. pes—
JTUCTIATUTAHBI (MOIYIIST) 3aHATHS
3a04YHOC
Paznen 2. Tepmonuna- JIaboparopHast pabota
MHKa TTOBEPXHOCTHBIX «H3yuenue aocopoyuu nogepx-
1 | sBneHuit. HOCIMHO-AKMUBHbIX 6eujecme Ha 4 - 4
2PaHUYax pazoena HeuoKkoCcmo-
2az»
Paznen 3. AncopOums JlaGopaTopHas pabora
2 «Onpeodenenue yoenbHOU No- 6 4 4
8ePXHOCMU A0COPOEHMOBY
Pa3zpnen 5. Dnekrpormno- JlaboparopHas pabota
3 | BepXHOCTHBIC SIBICHUS. | «DIeKMPONOBEPXHOCMHDbLE 516~ 6 - 6
nenus. Ilonyyenue 2uopozoneiy
Paznen 7. Ouepreruxa JlaboparopHast pabota
TUCTIEPTUPOBAHUS U «llonyyenue 2udpo3ons xcenesa.
4 | oObpazoBaHMs HOBBIX Koazcynayusa. Onpeodenenue no- 6 - 4
das. po2a Koazyasyuu 2uopo3oJis
Jncene3a»
Pa3nen 8. Meroas! uc- JIaGoparopHas paboTa
CJIeTOBaHMsI TUCIIepC- «H3yyenue kunemuxu obpazo-
5 | HBIX cucTeM 8aHus 2uopo3oJieli u onpeoeie- 6 4 4
Hue pazmepos yacmuy 30.etl
ONMUYECKUMU MEMOOAMUY
Paznen 8. MeTons! mc- JlabopaTopHas pabota
CJIeTOBaHMsI TUCTIEPC- «Onpedenenue pasmepos ua-
6 | HBIX cucTeM Ccmuy NOPOUKOOOPA3HbLIX Ge- 6 - 2
wecme mMemooom ceouMeHma-
yuuy
Hroro: 34 8 24
5.4. leTaau3anusi caMOCTOATEILHOH PadoThI
T MK
No Hammerosanue paszena Bunx camocTosTebHOM paboThI P qacquo_
JTUCITUTUTAHBI (MOJTYJIST) oYHas 3a04HAst
3a04Has
1 Paznen 1. Beenenune. Co- N3yuenune yueOHOI uTepa- 9 2 2
JepKaHUe | 3a/1a4M Kypca. TYpBI
Paznen 2. Tepmoaunamuka [ToaroTroBka k ompocy mno
2 | HOBEPXHOCTHBIX SIBICHHUM Teme J1abopaTopHoii pabo- 8 16 8
ThI, 3aIIATE OTYCTHBIX Ma-
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TpynoeMKocCTh, yac
HaumenoBanue pasnena Ny
Ne Bunx camocTosTebHOM paboTh OYHO-
JUCHIUTUTAHBI (MOJTYJIIN) OYHas 3a04Hast
3a049HasAa
TEPUAJIOB, TECTUPOBAHUIO
Paznen 3. AncopOums [ToaroroBka Kk ompocy o
TeMe J1abopaTopHOH pado-
3 PaTOPHON p 10 14 10
TBI, 3aIIATE OTYETHHIX Ma-
TEpPUAJIOB
Pazgen 4. DHEpreTuueckue
4 A P [ToaroToBKa TECTUPOBAHUIO 2 18 8
napaMmeTpsl ajcoponuu
Paznen 5. DnexrpornoBepx- [ToaroroBka Kk ompocy o
HOCTHEIE SIBIICHUS TemMe J1abopaTopHOU pado-
5 PATOPHOH p 10 14 10
TBI, 3aIIATE OTYETHHIX Ma-
TEPUAJIOB, TECTUPOBAHUIO
Pazgen 6. Anresus, cmaun-
6 | BaHME U pacTeKaHHE KU~ IToaroToBKa TECTUPOBAHUIO 4 14 12
KocTeM
Paznen 7. Onepreruxa [ToaroroBka k onpocy o
7 | AMCTeprupoBaHus obpa- TeMe jabopaTopHOi pado- 10 18 10
30BaHUS HOBBIX (a3 TBI, 3aIIATE OTYETHBIX Ma-
TEPHUAJIOB, TECTUPOBAHUIO
Paznen 8. MeTosb! ucciie- [ToaroroBka k onpocy o
g | AOBaHHS TUCTIEPCHBIX CH- TeMe jabopaTopHOl pabo- 12 o5 12
cTeM TBI, 3aIIATE OTYETHBIX Ma-
TEpPHUAJIOB
[ToaroroBka K MpoOMexy- W3ydeHne 1eKIuOHHOTO
TOYHOH aTTecTaluH (dK3a- MaTrepuaia, INTeEPATyPHBIX
9 o ( P patyp 3565 | 865 | 3565
MEH) HCTOYHUKOB B COOTBET-
CTBUH C TEMATHUKOMN
Hroro: 93,65 129,65 107,65
6. [lepeyeHb y4eOHO-METOAUYECKOT0 00eceYeH sl N0 TUCI[UIITTUHE
OcHOBHasi M 1ONOJIHUTEJIbHAS JTUTEpPATypa
N9 ABTOp, HAaMMCHOBAHHUC FOH HpI/IMe‘IaHI/Ie
n/u A3IaHuS
OcHoBHasi yueOHasi iuTepaTypa
1 |Tenppman, M.M. Komnoumgnas xumwus: yuebnuk / M.U.
I'enedman, O.B. KomaneBuu, B.Il. KOctparoB. — 7-¢ wu3m., .
IToTHOTEKCTOBBIN
ctep. — Cankr-IlerepOypr: Jlans, 2020. — 336 c. — ISBN 978- OCTVIL DK BXO
5-8114-5699-4. — Tekcrt: snektpoHHbIi // Jlanb: snexTponno- | 2020 AOCTYIL P
] JIE TI0 JIOTHHY H
OubmnoreyHas CHCTEMA. - URL: ADOTIO*
https://e.lanbook.com/book/145851 — Pexxum jpocrtyma: st P
ABTOPH3. MOJIb30BATENCH.
2 | ®punpuxcoepr, J.A. Kypc kommongHol XuMuHU: y4eOHUK /
A. ®pugpuxcoepr. — 4-¢ m3n., ucnp. u gon. — CaHKT- N
A pHIp p a P A IToTHOTEKCTOBBIN
[TeTepOypr: Jlans, 2021. — 416 ¢. — ISBN 978-5-8114-1070- OCTVIL DI BXO
5.—  Texkcr:  anektponHsld /  Jlawb:  snexkTponHo- | 2021 AOCTYIL P
] Jie TI0 JIOTUHY U
onobIMoTeYHast CHCTEMA. - URL: DO
https://e.lanbook.com/book/167907 — Pexxum noctyma: amist P
ABTOPH3. OJIB30BATENEHN
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https://e.lanbook.com/book/145851
https://e.lanbook.com/book/167907

JonmosiHuTeIbHAS YUYeOHAsl JIMTEpaTypa

lenpdman, M.U. Komnounnas xumust [Texer] / M. N
I'enedpman, O.B. Kopamesuu, B.II. FOcrtpatoB. - CaHkT-

ITerepOypr; Mocksa; Kpacaonap: Jlaup, 2003. - 336 c.: un. - 2003 6
(yueOHuKH 1151 By30B. CrieninasibHas JJUTepaTypa).

Kommonnnas xumuss / H. @panneBa, E. Pomanenko,

1O. besruna, E. BonocoBa; MUHUCTEPCTBO CEIIBCKOTO XO35i-

ctBa Poccuiickoit @enepauun, PI'bOY BIIO «CraBopononis- [TonHOTEKCTOBBIM
CKUI TOCy/lapCTBEHHBINA arpapHblii yHUBepcUTeT». — CTaBpo- o012 | AAOCTYI HpH BXO-
none: Ilaparpad, 2012. — 52 c.: un., Tabn., cxeM. — Pexum JIE 110 JIOTHHY H
J0CTyma: o MOJIITUCKE. — naposo*
URL: http://biblioclub.ru/index.php?page=book&id=277427

— bubnuorp. B kH. — TeKCT: 2JIEKTPOHHBIN.

Kykymkuna, U.W. Kommougnast xumus / M.M. Kykymkuna,

A.JO. Mutpodanos. — Kemepoo: KemepoBckuii rocynap- ITomHOTEKCTOBBIN
cTBeHHBIN yHUBEpcuteT, 2010. — 216 c. — Pexxum pocryna: mo 2010 | AOCTYI IIpH BXO-
MOJIITUCKE. — JI€ T10 JIOTHHY U
URL.: http://biblioclub.ru/index.php?page=book&id=232755 naposio*

— ISBN 978-5-8353-1084-5. — TekcT: 371eKTpOHHBII.

[IpakTUKyM 1O KOJUTOMIHOM XuMHH: yueObHoe nmocodue / M.U.

I'enedman, H.B. Kupcanosa, O.B. KoBaneBuu, O.B. Canurmie- OHOTEKCTOBLL
Ba. — Cankr-IlerepOypr: Jlanp, 2021. — 256 c¢. — ISBN 5-8114-

0603-7.— Tekct: onekTpoHHbid // Jlawe: anextponHo- | 2021 JIOCTYI TIPH BXO-
OubmmoTeyHas cUCTeMa. — URL: AIE O JIOTHHY 1
https://e.lanbook.com/book/167730 — Pexxum jgoctyma: st 11apoIto
ABTOPU3. NIOJIB30BATENEHN

[TpakTHUKyM 1O KOJIIOMAHON XuMuu: yaebHoe nocodue / M.U.

I'ensdman, H.B. Kupcanosa, O.B. Kosanesuu, O.B. Canumie- oMHOTeKCTORLL
Ba. — Cankr-IletepOypr: Jlans, 2005. — 256 c. — ISBN 5-8114-

0603-7. — Tekct: 3nMeKTpOHHEIH // DnekTpoHHO-OnbMMoTeunas | 2005 FAOCTYT TIPH BXO-
cucreMa «Jlanp»: [caiiT]. — URL: fie o J'IOFI/II:y 1
https://e.lanbook.com/book/4033. — Pexwum moctyma: i aB- f1aposio
TOPU3. MOJIb30BATENCH.

Opunpuxcoepr, J.A. Kypc kommonnnoil xumuu: yueOHUK /

H.A. ®punpuxcoepr. — 4-e usn., ucnp. u gom. — CaHKT- N
HeTep631?pr:pHaHL, 1;010. — 416 c. — |SBpN 978-5-8114-1070- Honworekcrosbili
5. — TekcT: >neKTpoHHBIHN / DnekTpoHHO-OnbnuoreuHas cu- | 2010 AOCTYIL I BXO-
crema «JIaHb»: [caitT]. - URL.: e 1o Homgy "
https://e.lanbook.com/book/4027. — Pexum mocrtyma: Jyis aB- ffapoJiio
TOPH3. NIOJIb30BATEIICH.

®ponos, FO.I'. Kypc komnonanoit xumuu. [loBepXHOCTHBIE

SIBIICHUSI ¥ IUCTIEPCHBIE CUCTEMBI: [y4eOHUK ist By30B] / FO. 2004 96

I'. ®ponos. - U3n. 3-e, crep., uchp., nepened. ¢ u3a. 1989. —
M.: Anbsiac, 2004. - 464 c.

*.- MpeKAC 4EM l'[pOﬁTH 10 CCBLIIKE, HCO6XO,HI/IMO BOWTU B CUCTEMY

DOYyHKIIMOHUPOBAHUE AJIEKTPOHHOU MH(OOPMAIMOHHO-00Pa30BaTEHLHOM CPeIbl 00ecCTeqn-
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http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%B5%D0%BB%D1%8C%D1%84%D0%BC%D0%B0%D0%BD%2C%20%D0%9C%D0%B0%D1%80%D0%BA%20%D0%98%D0%BE%D1%81%D0%B8%D1%84%D0%BE%D0%B2%D0%B8%D1%87
http://biblioclub.ru/index.php?page=book&id=277427
http://biblioclub.ru/index.php?page=book&id=232755
https://e.lanbook.com/book/4033
https://e.lanbook.com/book/4027

DJIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMBI
Kaxnprit oOyuaromuiics obecrieueH JTOCTYIOM K JIEKTPOHHON OMOIMOTEYHOM cucTeMe
YIITY (http://lib.usfeu.ru/), 5bC Uznatennctra Jlans http://e.lanbook.com/, DBC Yuusepcurer-
ckas oubnmoreka omnmaita http://biblioclub.ru/, comepkamux u31aHUS IO OCHOBHBIM H3Yy4aeMbIM
JTUCITUTLIMHAM U CPOPMUPOBAHHBIX 10 COTIIACOBAHUIO C TIPaBOOOIaIaTeIsIMU yueOHON U ydeOHO-
METOAMYECKOM JIUTEepaTypHhI.

CnpaBouyHbie 1 HHGOPMALMOHHbIE CHCTEMbI
1. CnpaBouno-nipaBoBasi cucteMa «Koncynbrant [lmrocy.
2. NudopmannonHo-mnpaBoBoii moprain I'apant. Pexxum gocrtyma: http://www.garant.ru/
3. baza nannbix Scopus xommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccuonaibubie 6a3b1 JAHHBIX

1. MndopmanmoHHbIe cUCTEMBI, OaHKU JaHHBIX B 00JACTH OXPaHbl OKPY)KAIOIIEH CPebl
U TIPUPOJIOTIONB30BaHus — PesxxuM noctyma: http:/MUHOPUPOABIPO.pd

2. NuadopmanmroHHas cucTeMa «TEXHOPMATUB». — Pexum Jocryna:
https://www.technormativ.ru/;

3. Hayunas snektponHas 6ubnnoreka elibrary. — Pesxum noctyma: http://elibrary.ru/ .

4. Tlporpammsi 115t 3kosioroB ECOReport. — Pexxum nocryna: http://ecoreport.ru/;

5. Undopmanmonnsie cucremsl «buopasnoobpasue Poccum». — Pexum pocryma:
http://www.zin.ru/BioDiv/

7. ®OH/I OLIEHOYHBIX CPEJICTB /sl POBeIeHUsI IPOMEKYTOYHOM aTTecTAlluN
o0yyaromuxcs Mo JTUCIUNTIHHE

7.1. IlepeyeHb KOMIIETEHLMI ¢ YKa3aHHeM ITANnoB UX (OPMHUPOBaHNs B Mpolecce
O0CBOEHHs1 00Pa30BaTeJbHON MPOrPaMMbl
dopMupyemMble KOMIETEHIIUU Bun u popma koHTpOIIS

IK-1 - crmocoOHOCTH UCIOIL30BaTh MareMaTuueckue, | [I[poMekyToUHbIlE  KOHTPOJIb:  KOH-
¢dbusznveckue, (HU3NKO-XUMHUYECKUE, XUMHUYECKHE Me- | TPOJIbHBIC BOIIPOCHI K 9K3aMEHY

TOABI JUIA pElICHHU:A 3aaad npoq)eccpIOHaJILHoﬁ aes- Texkymuii KOHTPOJIb: ONpPOC, 3aIUTa
TeabHOCTH OTUYETHBIX MATEpPUAJIOB IO TeMe J1abopa-
TOPHOM paboThI, TECTUPOBAHHE

7.2. Onucanue noxkasareJsieil 1 KpUTepHeB OLEHUBAHUS KOMIIETEHI[HIT HA PA3JIUYHBIX

Tanax ux popmMupoBaHus, ONMCAHNE IIKAJ OLeHMBAHUS

Kpurepun oneHuBaHNs YCTHOIO OTBETa HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (Ipo-
MeKYTOUHBIH KOHTPOJIb, popMupoBanue komnerenuuu MK-1)

OmMAUYHO — JJaH IOJIHBIN, PA3BEPHYTHIM OTBET HA IIOCTABJICHHBINM BOIPOC, II0OKa3aHa COBO-
KYITHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, 10Ka3aTEIbHO PACKPHITHl OCHOBHBIE TIOJIOKEHUS Te-
MBI; B OTBETE MPOCIIECKUBACTCS YETKAsl CTPYKTYpPA, JIOTUUECKas IOCIEA0BATEIBHOCT, OTPaXaro-
1asi CyIIHOCTh PacKphIBa€MbIX MOHATHI, TeOpul, siBIeHUNH. 3HaHHE 00 00BEKTE IEMOHCTPUPY-
eTcs Ha (poHe OHUMAHHUS €r0 B CUCTEME JJaHHOM HayKU U MEXJIUCIHUIUIMHAPHBIX cBsized. OTBeT
U3JI0’KEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX HayKH, ITOKa3aHa CIIOCOOHOCTh OBICTPO pearupo-
BaTh HAa YTOYHSIOIIKE BOIPOCHI;

Xopowio — JTaH TIOJHBIA, Pa3BEPHYTHIA OTBET HA MOCTABIECHHBIA BOIIPOC, MIOKA3aHO yMe-
HUE BBIJICIUTH CYLIECTBEHHBIC U HECYILECTBEHHBIC MPU3HAKH, IPUUYUHHO-CIICICTBCHHBIEC CBS3H.
OTBeT 4eTKO CTPYKTYypHUpOBaH, JIOTUYEH, U3JI0KE€H B TEPMHUHAX HayKd. OJIHaKO IONYIIEHbI He-
3HAYUTEJbHbIE OIIMOKM WIIM HEJOUYEThl, UCTIPaBIEHHbIE 0aKalaBpOM C MOMOIIBIO «HABOJISIINX )
BOIIPOCOB;

Y00871emeopumenbHo — 1aH HETIOJIHBIA OTBET, JIOTHKA U MOCIIEeI0BATEIbHOCTD U3JI0KEHUS
UMEIOT CYLECTBEHHbIE HapylieHus. JlonyiieHsl rpyoble OmMUOKY MPH ONpPENeIeHUH CYIIHOCTH
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http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/
https://www.scopus.com/
http://минприродыро.рф/
https://www.technormativ.ru/
http://elibrary.ru/
http://ecoreport.ru/
http://www.zin.ru/BioDiv/

PaCKpBIBAEMBIX MOHITUMN, TEOPUM, SBICHHI, BCIEICTBUE HEMOHMMAHUs OakajlaBpOM HX CyIle-
CTBEHHBIX U HECYIIECTBEHHBIX MPU3HAKOB U CBsizel. B O0TBeTe OTCYTCTBYIOT BBIBOABI. Y MEHHE
PaCKpBITh KOHKPETHBIC MPOSBICHUST 0000IIEHHBIX 3HAHUK HE ToKazaHo. PeyeBoe odopmienue
TpeOyeT MonpaBoK, KOPPEKILIUH;

HeyoosiemseopumenbHo — OakalaBp IEMOHCTPHPYET HE3HAHHE TEOPETUYECKUX OCHOB
npeaMeTa, He YMEeT JellaTh apryMEHTHUPOBAaHHBIE BBIBOJbI M IPUBOJIUTE MPUMEPHI, TOKa3bIBAET
ciaboe BiaJIeHue MOHOJIOTUYECKON peUblo, HE BJIAZIEET TEPMUHOJIOTUEH, ITPOSBIISET OTCYTCTBHE
JIOTUYHOCTH U TIOCJEI0BATEIbHOCTH W3JIOKEHUs, JIeaeT OUIMOKH, KOTOphle HE MOXKET HCIpa-
BUTb, 1a)KE NPU KOPPEKLIUHU IIPENIOAABATEIEM, OTKA3bIBAETCSI OTBEYATh HA 3aHATHH.

Kpurtepuu ouneHuBaHusi omnpoca (TeKylHii KOHTPOJb, ¢GopMHpPOBaHHE KOMIIETeH-
muu IK-1):

«5» (omauuno): oNpoC MPOKHIEH C MEPBOT0 pasa; JAaH MOJHBINA, Pa3BEpHYTHIA OTBET HA BCE
3aJjaBaeMbl€ MPErnoJaBaTesieM BOMPOCHI, TOKA3aHO 3HAHUE M MOHMMaHue TeMbl. OOydaromuics
NPaBUIBHO OTBETUJI HA BCE BOMPOCHI MPH cOOECeT0BaHUH, 3HAECT M IOHUMAET XOJI BHIOIHEHHUS
MpeICTOosIIEeH J1abopaTOPHO paboTHI.

«4» (xopowio): onpoc MPOHAEH CO BTOPON TMOMBITKH; JaH MOJHBINA OTBET HA BCE 3aJaBac-
MBbI€ TIPETOAaBaTeIeM BOIIPOCHI, TOKa3aHO 3HAHWE W MOHMMaHKe TeMbl. O0yJarouuiics mpu co-
OeceoBaHUM MPABHIBLHO OTBETHUJI HA BCE BOIIPOCHI C MOMOIIBIO MPEOoIaBaTelsl, 3HACT U TOHU-
MAaeT XOJ1 BBITIOJTHEHHSI PEACTOSIIEH J1a00paTopHOil pabOTHI.

«3» (yoosnemeopumenbHo): OMPOC MPOUIEH C TPEThEH MOMBITKH; JaHBI OTBETHI HA TOJIO-
BHHY 33J]aBa€MbIX IpernojjaBaTesieM BOIPOCOB, MOKA3aHO 3HAHUE OCHOBHBIX MOHATUN TEMBI, BbI-
HECEHHOW Ha ompoc. B oTBeTe CTyIeHTOB OTCYTCTBYIOT BBIBOJBI. ¥ MEHHE PACKPHITh KOHKPET-
HBIE MPOSBIICHUsI 000OIIEHHBIX 3HAHUN He Moka3aHo OOyyarouuiicss mpu ONpoce MPaBUIBLHO
OTBETHJI Ha OOJIBIIYIO YaCTh 33/1aBa€MbIX BOIIPOCOB, OJHAKO, peueBoe opopmiieHHe TpedyeT mo-
MPABOK, KOPPEKIIMH; CTYACHT 3HAET XOJ BBIIIOJIHEHUS IPEACTOALIEH TabopaTOpHON pabOTHI.

«2» (HeyoosnemeopumenbHo): OMPOC HE MPONIEH, 00YJaIOIIUNACA HE 3HAET OCHOB TEMBI,
HE CIOCOOEH JienaTh apryMEeHTHPOBAHHbBIE BBIBOABI U MPUBOJUTH MPUMEpPHI, TOKa3bIBaET ci1aboe
BJIaJICHIE MOHOJIOTHUYECKOW PeYbl0, HE BJIAJCET TEPMUHOJIOTHEH, MPOSBISIET OTCYTCTBHE JIOTHY-
HOCTH U IOCTIEI0BATEIbHOCTH M3JI0KEHUS, JIeJaeT OINOKH, KOTOpble HE MOXKET UCIPaBUTh, Aa-
K€ IPU KOPPEKIUH MPEeroaaBaTesaeM, OTKa3blBaeTCsl 0TBeUaTh Ha Bompockl. O0yvaromuiics He
CMOTI' OTBETUTh JJa)K€ Ha TMOJOBUHY 33/J1aHHBIX €My BOIPOCOB, HE 3HAET X0Ja MPOBEACHUS Mpe]-
cTos1Iel 1abopaTOpHON pabOTHI.

KpuTtepuu oneHnBaHHusA 3a1IUTHI OTYETHBIX MAaTEePUAJIOB 10 TeMe J1a0opaTOpHOIi pa-
60THI (TeKyIUii KOHTPO.Ib, popmupoBanue komnerenun IK-1)

«5» (omauuno): paboTa BBINOJIHEHA B CPOK; O(DOPMIICHHE U COJIepKaTelIbHAsl YacTh OTYETA
o0pa3ioBele; paboTa BHINOJIHEHA CaMOCTOSATENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 000OILICHMS,
3aKJIFOYeHHS U BBIBOJBI. OOydarommiics MpaBUIbHO OTBETHII HA BCE BOIPOCHI MPH 3AIIUTE OT-
YETHBIM MaTEepPHAIIOB.

«4» (xopowo): paboTa BBITIOJHEHA B CPOK; B OPOPMJICHUU OTYETA U €T0 COJEPKATEIbHON
YacTH HEeT rpyObIX OIIMOOK; paboTa BBIMOJIHEHA CAMOCTOSTENLHO; IPUCYTCTBYIOT COOCTBEHHBIE
00001IeHNs, 3aKITFOUEHHS U BBIBOABI. OOyUaromuics Py 3aIIUTe OTYCTHBIM MaTepHajoB Ipa-
BIJIBHO OTBETUJI Ha BCE BOIPOCHI C TOMOIIBIO MTPETI01aBaTellsl.

«3» (yoosnemeopumenvHo). paboTa BBHITIOJIHEHA ¢ HapylieHneM rpaduka; B 0hOpMIICHHH,
CoJIepKaTeNbHOM YacTH OTYETa €CTh HEJOCTATKH; paboTa BBINOJIHEHA CAMOCTOSTENLHO, IPUCYT-
CTBYIOT coOCTBeHHBIe 00001eHus. OOydaromuiics Mpy 3aluTe OTYETHBIM MAaTEPHAIOB OTBETHII
HE Ha BCE BOIPOCHI.

«2» (HeyooeremeopumenvHo): oHopmMiIeHHE pabOThl HE COOTBETCTBYET TPEOOBAHUSAM; OT-
CYTCTBYIOT WM CI€JIaHbl HEMIPABUIIbHBIE BBIBO/BI M 00001IeHus. OOyuaromuiics He CMOT 3alllu-
TUTH OTYCTHBIC MATEPUAITBI M ITOSICHUTH MPEJICTABIICHHBIC TAHHBIC.
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Kpurepun oneHnBaHusi BHINOJHEHUs 3aJaHUIl B TecTOBOH gopme (TeKymuid KOH-
TPoJib, opmupoBanune kommnerenuuu IK-1)

[To uToram BBITIOJHEHUSI TECTOBBIX 3aJ[aHUI OIICHKA MPOU3BOJUTCS IO YETHIPEXOaIb-
HOM mikase. [Ipu npaBUIbHBIX OTBETaX Ha:

86-100% 3amaHuii — OLEHKA «OMAUYHOY,

71-85% 3amaHuii — OIEHKA «XOPOULO»,

51-70% 3agaHuit — OLEHKA «Y0061emE8OPUMENILHON,

MeHee 51% - olleHKa «Hey0081emeopumesbHo».

7.3. TunoBble KOHTPOJIbHbIE 32/IaHUS UJIH MHbIEe MATEePHAJIbI, He00X0AUMbIE /15l OLleHKH
3HAHMA, YMEHHUIi, HABHIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapPaAKTePU3YIOIIHUX 3TANbI
(popMupoBaHus KoOMIeTEeHIIHI B IIpoIecce 0CBOCHUS 00pa30BaTeIbHOI MPOrpamMMbl

KoHTpoJibHBbIE BONPOCHI K IK3aMeHY (IIPOMEKYTOUYHbIH KOHTPOJIb)

1. Knaccudukanus aucnepcHbIX cucTteM. [Ipu3HakM KOJUIOMIHOTO COCTOSHUA. MecTo
KOJUIOUTHBIX CHUCTEM CPEAH TUCTICPCHBIX.

2. CoBpeMeHHBIE TpEACTaBJICHHS O (aKTopax CTaOMIM3AIMU KOJUIOUIHBIX CHCTEM.
DnexTpudeckuid (HakTop CTaOMIN3AIINH.

3. Kak Brmusier npupoaa u koumenrpanus 31ekrpoantoB KCI, K,SO4, K3POy4 Ha cocTos-
HUE JBOMHOTO 3JIEKTPUUECKOTO CII0SI TUIPOOKHCH Kele3a?

4. Teopus aacopbuuu BOT. Ananuz ypaBuenuss bOT u Bumgsl uzorepm ancopOouuu.
Ornpezenenne yAelIbHON MOBEPXHOCTU TBEPOTO ajcopoeHTa nmo meroxy bOT.

5. Ompenenenre pasMepa KOJUIOMIHBIX YacTHI] ONTHYECKMMH MeTojamu. IloHsTHe O
HedemomeTpun U TypOUIUMETPUU.

6. Paccuntarh MOBEpXHOCTHYIO aKTUBHOCTH MACIISIHOM KUCJIOTHI HA TPAHUIIE TeNTaH-BO/Ia
rpu 293K 110 1aHHBIM:

C, Kmonb/m® 0,006 0,021 0,050 0,104 0,246

5-10%, Jlx/m®? 72,53 68,12 63,53 58,6 50,3

7. Hanmummre opMyITy MHIIEIUTBI 30J11 MOJUCTOTO cepedpa, MOTydeHHOTO B PEe3yJIbTaTe
peaxIuu:
AgNO3 + KJ = AgJ| + KNO3
ecmu  KJ B34T B 4-X kpatHOM u30bITke Mo oTHoueHno kK AGNO;. C momoribto
KaKHUX JJICKTPOJINTOB MOXHO BBI3BATh KOATYJISIIHIO 3071517

8. [ToBepxHOCTHOE HATSDKEHHE. 3aBUCUMOCThH TIOBEPXHOCTHOTO HATSKEHHS OT TeMIepa-
Typbl. I3MeHeHne SHTANBINU U SHTPOIIUU CUCTEMBI PU 00Pa30BaHUH MOBEPXHOCTH.

9. CtpoeHre ABOWHOTO 3JIEKTPUYECKOTO CIIOS. DIEKTPOodope3 U IIIEKTPOOCMOC. DIIeK-
TPOKHMHETUYECKUI TTOTEHITUAIL.

10. 3 nabmrofeHui CMEIIEHUs] YacTHIl T'YMMHIyTa BBIYUCIUTH KOHCTaHTY ABOTajpo,
ecnu paauyc gactul paseH 0,0212 Mxwm, a 32 BpemMst paBHOE | MMH. 4aCTHIIBI IEPEMECTHIINCH Ha
10,65 mxm. Temnieparypa onsita 17 °C, Baszkocts cpeasi 0,011 ITyasa.

11. TloBepXHOCTHOE HATSKEHHE M METOJAbl €ro OmpeleieHus. TepMOAMHAMUYECKOE
YpaBHEHHE COCTOSIHUSI TOBEPXHOCTHOIO CIIOSI U KIacCHU(UKAIUSA MMOBEPXHOCTHBIX SBJICHUN Ha
€ro OCHOBE.

12. OGMeH MOHOB B HapYKHOM OOKJIa ke TBOMHOTO AJIEKTPUYECKOro ciosi. JInoTponHbie
PSLIBI HOHOB.

13. Beruucaure kodppunuent nudpdysun 3011 ASySz, €ciid pajnyc 4acTHIl I = 2-10% m,
Bs13KOCTh cpeanl 1 = 0,001 H-CeK/M?, temneparypa 16 °C.
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14. Tepmonunamuyeckoe ypaBHeHue I'm60ca, ucnoiab3yeMoe MpH ONMCAHUM MPOLIECCOB
azicopOIuu. AHanu3 ypaBHEHHUSI.

15. OGmMeH MOHOB B HapYKHOM OOKJIaKe TBOMHOTO AJIEKTPUYECKOTO cI0s1. JIMOTpomHbIe
PSLIIBI HOHOB

Bonpockl, BBIHOCHMbIE HA ONPOC (TEKYIIHA KOHTPOJIb)
(¢pparmenT K J1abopaTopHOIi padoTe «/3ydeHue ajcopOIuu MTOBEPXHOCTHO-aKTHUBHBIX BeE-
IIECTB Ha I'paHUIaX pa3/elia KHUIKOCTh-Ta3»)

1. OcHOBHBIE OOBEKTBI UCCIICOBAHMS KOJUTOMAHON XuMuHn. Kitaccudukanus nopepx-
HOCTHBIX SIBJICHUI

2. Onpenenenue mporecca ajacopomnuun

3. Uto Ha3bIBaIOT a/1cOpOaTOM U aIcOpOEHTOM

4. [ToBepXHOCTHO-aKTUBHBIC BEIICCTBA, X KiacCH(HKAITHS.

5. Kak omnpenensiercs yaenbHas OBEPXHOCTh aJIcOpOSHTa, MIpeIelibHaAs aJcopOus U
TUIOIAb MOJICKYJIbI B TIOBEPXHOCTHOM CJIoe?

6. Ananu3 ypaBHeHus Jlenrmropa.

Bonpockl, BBIHOCMMbIE HA 3AIIUTY OTYETHBIX MATEPHAJIOB 10 BBINOJIHEHHOMN
JadopaTopHoii padore (TeKylMii KOHTPOJIb)

1. Llens 1 3aauu J1abOpPaTOpHOM PadOTHI;

2. OCHOBHBIE€ TEOPETUUECKUE 3aKOHOMEPHOCTH JIAHHOTO pa3Jiena;

3. Meroauka mpoBeACHUS JIa0OPaTOPHOM paObOTHI;

4. Ha3znaueHue 1 IpUHIMI PabOTHI 1a00paTOPHOTO 000pyIOBaHUS / CTEHIOB;

5. AHaiu3 MOJNyYSHHBIX B XOJI¢ J1a00OPaTOPHOI PabOThI pe3ysIbTaTOB, OOBICHECHHE TIONY-
YEHHBIX PE3YJIBTATOB C YYETOM TEOPETUUCCKUX 3aKOHOMEPHOCTEH.

@dparMeHT 32IaHUS B TeCTOBOM (popMe (TeKyLIMil KOHTPOJIb)

Kaxue ¢uzuueckue ceoticmea naubonee xapakmeptul 0Jisl C8A3HOOUCNEPCHBIX CUCEM?

a) BszkocTs,

0) [ToBepxHOCTHOE HATSKEHHUE;

B) YIpPyrocTh;

r) [IpouHocTs;

1) [110THOCTB;

E) [InactuuHOCTS.
Kaxue moodenu udeanvuvix cucmem jexicam 8 OCHOBE PeOloSUHecKUX Mooeneli MeXanuuecKux
ceoticme mamepuanos?

B) M neanbHblil ras;

0) UneansHo — ynipyroe Teno 'yka (cniupanbHas NpyXuHa);

B) UneanwsHo Bsizkoe Teno (HploTOHOBCKAs )KUIKOCTH ),

r) UneansHo mnactuaeckoe teno Cen — Benana — Kyrnona (TBepaoe Tenno, HaxoasIieecs
Ha MJIOCKOCTH);

n) UneanbHblil pacTBOp;

e) WneanbHbIi KpUCTaILIL.
B konnouonot xumuu nouamusi Cmpykmypsl U cmpyKmypooopas08aHus NPUHAMO CEA3bl8aANMb C
Koazynayuel, 8 npoyecce KOMOPOU Npoucxooum obpazosanue npocmpancmeeHHOl CemKu U3
yacmuy OucnepcHotl ¢hasvl ¢ peskum yseauuenuem npounocmu cucmemvl. Ilpu smom c60b600HO-
oucnepcHvle cucmembl nepexoosam 6 cesa3HooucnepcHvle. Ha xaxue xnaccel noopazoensom ma-
Kue cucmemsl N0 CMpPYKMYpPHO — Mexanuyeckum ceoticmeam (no I1. A.Pebunoepy)?
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a) KonjeHcamoHHO—KpHUCTAUIU3AIIMOHHBIC CTPYKTYPhI, BOSHUKAIOIIHE 33 CYET XHUMHYE-
CKOT'O B3aMMOJICHCTBHSI MEXTY YaCTHIIAMHU U UX CPACTaHHs ¢ 00pa30BaHUEM KECTKON 00beMHOMN
CTPYKTYDBI,

0) Kpucranmnnueckue cTpyKTypbl, BOSHUKAIOIIUE MEXK/Y BEIIECTBAMHU C HOHHBIM THUIIOM
KPUCTAJUIMYECKOM PELIETKH 3@ CUET NOHHBIX CBS3EH;

B) KoarynsuuoHnHbsle CTPYKTYpbl, B KOTOPBIX B3aHMOJCHCTBHE MEXYy YaCTHLIAMU HJIET
yepe3 MPOCIONKY TUCTIEPCHOHHOMN CpPEJIbI;

r) AMopdHBIE CTEKI000pa3Hble CTPYKTYPhl C KOBAJCHTHBIMU CBSA3SIMH MEXIy YacTHIIa-
MHU.
Kax nazvieaemcsa cnocobnocms cucmembl 860CCMAHABIUBAMb NEPBOHAUATILHYIO CIMPYKMYPY 80
8peMeHU nocie ee MexaHuiecko2o paspyueHus?

a) DIacTUYHOCTb;

0) [Mentu3anus;

B) TukcoTpomnus;

r) [InactuyHoCTB;

n) Peonekcus.
Kaxk nasvieaemcs cnocoonocms cucmemvl y8eaudu8ams npoOYHOCMb 80 8peMeHU NpU 0elcmaul
Hanpsidcenus: coguea (MedjieHHoe 8paujere, Hanpumep).

a) DIaCTUYHOCTB;

0) [lentu3anus;

B) Tuxcorponus;

r) [InactuyHOCTS;

n) Peonexcus.
Kaxue usz nepeyucnennvix cucmem omHocamcs K c653H00UCNEPCHbIM !

a) [lopomku;

0) [lensr;

B) ['enu;

r) 3o071;

n) Ctynau

e) 'pyHTHI
Inacmuunsie cmyonu BMC asnsaromces oonoghasuvimu cucmemamu. Kaxue cneyugpuueckue ceoii-
cmea npucywiu Smum cucmemam?

a) HaOyxanue npu n30MpaTeaI-HOM MOTJIOMIEHUH KUJKOCTH;

6) Ilornomnienne napoB KUAKOCTH B pe3yibTaTe 00pa3oBaHUs a1COPOIIMOHHBIX CIOEB UIIH
KalIISIPHOW KOHICHCAIINH;

B) Comro0umu3anms;

r) O6pa3oBaHre TOMOT€HHBIX U TOPUCTHIX MEMOPaH.
Topowiku modcno paccmampugams kak ocadxcoennvie aspozonu (1/1). Tak kax wacmuyst ouc-
nepcHoll ¢hasvl HAX00amcs 8 KOHmakKme, nNo ONPeOeNeHUI0 uUx MOMCHO OMHECMU K CEA3HOOUC-
nepcuvim cucmemam. Kakoe ceoticmeo ¢ mouku 3peHusi peonocuu sA611emcs OCHO8HbIM Olsl NO-
PpowKos?

a) Cplmmy4ecTs;

0) TexyuecTs;

B) C1eKUBaEMOCTb;

r) Pacnibiienue
B nougogedenuu 0151 NOpOWIKO8 8 3a8UCUMOCIIU OM PAZMEPOS YACMUY NPUHAMbL PA3Hble HA364-
Hus: I- nolaw, 2- necok, 3- nyopa. Pacnonosicume smu cucmemvl 6 nopsoke 603pacmanusi Ouc-
nepcHocmu:

a) 1-2-3;

0) 2-3-1;

B) 3-1-2;

r) 2-1-3.
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Buvibepume onpedenenue, naubonee noino packpvisaioujee cooepicanue nouamus. Konnouonas
Xumusi — 3mo...

A) CamocTosTeNnbHBIN pazaen GU3NIECKON XUMHH;

b) Hayka o moBepXHOCTHBIX SIBJICHUSIX U AUCIIEPCHBIX CHCTEMAX;

B) Hayka o BeicokoMoeKymsipHbIX coequHenusx (BMC);

I') Hayka o nporneccax, IpOTeKaloUMX B KUAKUX JUCIEPCUOHHBIX Cpe/iax.
Hucnepcrnocms — smo...

a)KonuuecTBeHHbII mapamMeTp, yKa3bIBAIOUIMI HAa CTENEHb Pa3ipo0JIeHHOCTH BEIIECTBA,
pa3Mep Mex(ha3sHON TOBEPXHOCTH;

b) Mepa pa3apo0IeHHOCTH BEIeCTBa;

B) Meinxko pa3apo06iieHHOE COCTOSIHUE BELIECTBA;

I') Benmnunna, paBHas yeIbHON MOBEPXHOCTH BEIIECTRA.
Kaxue npusnaxu naubonee xapaxmephwi 0Jisi 005eKmMo8 KOLIOUOHOU Xumuu?

a) ['eTeporeHHOCT®H;

b) Hanmuune mexda3Hoii TOBEpXHOCTH;

B) Tepmoannamuyeckasi yCTOHUYHUBOCTb;

I') F'omoreHHOCTS;

) ducriepcHoCTh
Ykascume ceoticmea, ne npucyujue KoaIOUOHBIM CUCTIEMAM:

a) [Ipo3payHocTs;

0) INosBnenne koHyca TUHIANS PU OCBEIICHWH B TEMHOTE COOKY NMPOCKIMOHHBIM (po-
HapeM;

B) 'omorenHocTs;

I') Hannuue 601b110r0 OCMOTUYECKOTO JIaBIICHUSI.
Kaxue pazoenvt nousosedenusi mecHo c6:a3ambl ¢ NPeOMemom KOJLIOUOHOU Xumuu?

a) XMMHUYEeCKUI COCTaB MIOYB U TPYHTOB;

0) CTpoeHHe U CBOMCTBA MMOYBEHHOTO TOTJIONIAOIIETO KOMIUICKCA,

B) MoHHEbII1 0OMEH B MoYBax;

r) buoxumus rymyca.
Kaxue ¢usurxo-xumuueckue cucmemsl umerom ce0Ucmed, 60 MHO20M CXOOHble CO CEOUCMBAMU
KOJLIOUOHBIX CUCEM C HCUOKOU OUCNEPCUOHHOU CPeOoU?

a) Bogabie pacTBOPHI MOTUAIIEKTPOIUTOB;

6) BoaHo-coseBbie pacTBOpHI;

B) MUKporeTeporeHHble CUCTEMBI: CYCIIEH3UH, IMYJIbCUH, TIEHBI,

r) bunapubie cuctembl, 00pa3oBaHHBIE ABYMSI OPraHWYECKHMHU KUIKOCTSIMH — TOMOJIO-
ramu;

1) ACCOLIMATUBHBIEC KOJIJIOUIBI.
Kaxoe onpeodenenue me ompasicaem cywmnocmu ¢usuueckozo napamempa? Ilosepxnocmuoe
Hamsadxjcenue onpeoensen...

a) CreneHb reTeporeHHOCTH;

0) Pe3kocTh mepexoia oT 0/1HOM (a3bl K IpYyroi;

B) CTeneHp B3auMOJICHCTBUS MEXKAY CONPUKACAIOIIUMUCS (a3amu;

r) Paznmuamne Mexy conpukacaromumucs hazamu.
Kaxue memoowt nonyyenus KoaiouOHbIX cucmem OmHOCAMCs K OUCHEPCUOHHBIM?

A) MexaHuveckre METO/Ibl;

0) MeToj ruaponmsa coneii;

B) YIIbTpa3ByKOBOW METO/I;

r) Meron 3aMeHbl paCTBOPHUTEISL.
Kaxue memoOowt nonyuenus KoriouoHuIX cucmem OmHOCAMCs K KOHOEHCAYUuOHHbIM?

a) MexaHMuYeCKHe METO/IbI;

0) Metox ruaponusa conei;

B) YIIbTpa3ByKOBOW METOJI;
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r) Merton 3aMeHBl paCTBOPHUTEISL.
Bce monexynapno-xunemuyeckue c80ticmea KOLIOUOHBIX CUCTNEM ABNAI0MCS CLeOCMBUEM...

a) BpoyHOBCKOI0 IBUKEHHS;

0) Kunetnueckoit Teopuu ra3os;

B) TernoBoro ABMKEHUS YACTHIL;

r) OCHOBHBIX 3aKOHOB T€PMOJUHAMHUKHU.
Yemoiiuusocmv  oucnepcuonnoll  cucmemvl  onpeoensiemcs ee CHOCOOHOCMbIO COXPAHAMb
HA4anbHyl0 cmenenb OUCHEPCHOCMU Yacmuy U Ux pasHomepHoe pacnpeoeieHue 8 OUCnepCuoH-
HoU cpede. Paznuuarom KUHemuyeckyio u azpecamusHyro yCmoudueoCcmu.

Ykaxute GpakTopbl KHHETHYECKOW YCTOMYUBOCTH 30JIEH.

a) JlucrepcHOCTh CUCTEMBI;

0) BszkocTh cpenpr,

B) IIpucyrcTBre B pacTBOpe NOCTOPOHHUX BellecTB (A1eKTposnToB wiu BMC);

r) Pa3HOCTB TIIOTHOCTEN AMCTIEPCUOHHOM CPEIbl U IUCTIEPCHOM (Da3bl.
Yrascume gpaxmopur acpecamuenoii ycmouiuusocmu 30.eti.

a) bpoyHoBcKkoe BIKEHUE;

0) Temneparypa;

B) JlucriepcHOCTH;

r) [IpucyrcTBUE B pacTBOpE NOCTOPOHHUX BeLIECTB (31ekTponuToB i BMC).
Kaxue onpeoenenus e coomeemcmayom co0epiucanuro NOHAMUSA «Koa2yiayusay?

a) [Ipouiecc ykpynHEeHUs] MULIEIUT 307151 3@ CUET COEUHEHUSI IPYT C APYTOM;

0) [Ipouecc BCIUIBITHS CTBOPOKEHHON JUCTIEPCHOM (ha3bl;

B) [Iportiecc ciaumanust MALIEIUT 307151 IO/ BIMSIHUEM BHEITHETO BO3/ICHCTBUS;

r) SIBneHue MpOXOXKIEHHUS 4Yepe3 MOpbl (PUIbTpa CBEKEOCAKACHHOTO OCaKa MpU MPo-
MBIBaHUH OOJIBIINM KOJHMYECTBOM BO/IBI.
Kaxoe usz nepeuucnennuix coticms 8 00UHAKOBOU CmMeneHu npucyuje TU03018IM U CyCneH3usm?

a) Dpdexr Dapanes — Tunmans;

0) Mudpdysus;

B) Koarynsauus;

r) [lenTu3zanus.
Ilopoe koacynayuu oyenusaemcs 6eIUYUHOU MUHUMATLHOU KOHYEHMpayuu 271eKmpouma
(monw/n), svizviearowuil koazynayuro. OH 3a8ucum om GeiuyuHsbl 3apsad08 UOHO8 000ABIseMbIX
INEKMPOIUMOS. YCMAHOBIEHO, YMO KOA2yIupyiowum oeucmesuem ooaadarom npomueouoHsl, da
CHOCOOHOCMb K KOA2YIAYUU YEeIUdUBAemcs NPONOPYUOHAILHO €20 3apsaody, 835MmoM)y 8 HeKOmo-
poti cmenenu.

Kak Ha3piBaeTcs ’TO UMEHHOE MTPABUIIO?

a) [Ipasmino Hepucra — llIunosa;

6) IIpaBuno Tpay6e — rokio;

B) 3akoH boiinsg — Mapuorra;

r) IIpaBuio Hlyneue —"apau.
Caunu oounakosvie 06vemvl 08YX 800HblX pacmeopos. 0,1 M pacmeopa tioouoa kanus u 0,05 M
pacmeopa Humpama cepebpa. Kaxas uz ¢popmyn npasunvno ompasxcaem cmpoenue oopazoeas-
wuxcsa Muyessl KoulouoHo20 pacmeopa?

a) {m[Agl] n I - (n — x) K+}-x xK+

0) {m[Agl] n Ag+ (n — Xx) NO3-}+x xNO3-

B){m[Agl] n Ag+n I-}

r) {m[Agl] n K+ (n —x) NO3-}+x xNO3-
Kaxoii uz uonos 6yoem obnadamv HauOOILUWUM KOA2YIUPYIOWUM OelicmEUueM HA NOJY4eHHbIl
30167

a) Ca2+

0) Al3+

B) SO42-
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r) PO43-
Tuxcomponus — cneyuguueckoe c8oLcmeo KoazynsayuouHvlx cmpykmyp. Kaxoe uz onpedenenuii
He coomeemcmeayem CyuHoOCmu 3mo2o NOHAMus?
a) BoccraHnoBneHue CTpyKTypbl CUCTEMBI TIOCTIE CHATHS Harpy3KH;
0) SIBieHrEe N30TEPMUIECKOTO 0OPATUMOTO MIEPEX0/Ia «30JIb <> TeIbY;
B) HeoOpatuMmelil mepexos «reib — 30I1bY;
r) YBeaudeHue MpOYHOCTH CTPYKTYPBI CO BPEMEHEM ITOCIIE CHATHUS HAIPSHKEHUSI.
Kaxkue 30nu nazviearomes «benvimun?
a) MyTHOBaTHIE;
0) Mmerorue romy0oBaThIi IIBET COOKY U KpaCHOBATHIN Ha IIPOCBET;
B) beciBeTHbie;
r) He nornoniaromue cger.
B kakux cimyyasx MOKeT HaOJIF0IaThCsl OMAJIECIICHIINS B KOJUIOMIHBIX CUCTEMaX?
a) [Ipu HaOnrogeHUH B MPOXOISAIIEM CBETE;
0) [Ipu HaOMOEHUHN B OTPAKEHHOM CBETE;
B) Ha TeMHOM (hoHe;
r) [Ipn HCKyCcCTBEHHOM OCBEIICHUU.
Kaxue cnou ne xapaxmepmwi 0151 cmpoenus muyenn 2uopo3soneti?
A) Iuddy3Hsrii;
b) lunioybHbIH;
B) AncopOunoHHBIi;
I') Ban-nep-BaaabCoBbIif;
1) N30anexTpruyeckuil.
Kaxue cocmasnvle yacmu ko110uOHOU yacmuybl O8UNCYMCS 8 INEKMPULECKOM nose?
a) I'panyna;
0) Snpo;
B) Arperar;
r) Munenna;
1) dud¢y3uelii cioii;
€) AJICOPOIIMOHHBIN CIIOM.

7.4. CooTBeTCTBHE IIKAJIbI OLIEHOK M YPOBHeill cpOpMHPOBAHHBIX KOMIIETeH it

YposeHs chopmu-
POBaHHBIX KOMIIE- Ornenka Iloscuenus
TEHINHI

Teoperuueckoe COIEpPAKAHUE Kypca OCBOEHO IIOJIHO-
CTBIO, BCE MPELYCMOTPEHHBIE IPOTPaMMOi 00y4eHUs yueOHbIe
3aJaHHS BBIIIOJTHEHBI.

OOyuaromuiicss JeMOHCTPUPYET BBICOKHE 3HAHUS OC-
HOBHBIX 3aKOHOB KOJUIOMJIHOM XMMWH; 3HA€T OCHOBHBIMH 3a-
KOHOMEPHOCTSIMH TPOILIECCOB aACcOpOLMH, aJre3ud, cMauuBa-
HUSI, pACTEKaHMs, JIEKTPONIOBEPXHOCTHBIX SBJICHHIA; Ha BBICO-
KOM YpOBHE BJIaICET METOJaMHU HCCIIEJOBAHMS KOJUIOMIHBIX
CUCTEM; TOTOB CaMOCTOSITENILHO MCIOIb30BaTh 3aKOHBI KOJIJIO-
WAHOM XMMUH U1 PeHIeHus] PO eCCHOHANBHBIX 3a/1a4

Bricokuii O1ianyao

Teoperuueckoe COIEpKAHUE Kypca OCBOEHO IIOJIHO-
CTBIO, BCE MPEAYCMOTPEHHBIE MPOTPaMMOil 00ydeHHs yaeOHbIe
3aJaHMs BBIIIOJTHEHBI C HE3HAYUTENLHBIMH 3aMEYaHUSIMH.

OOyuaromuiicsi JTeMOHCTPUPYET 0a30BbIe 3HAHHS OC-
HOBHBIX 3aKOHOB KOJUIOMJHOW XMMHH; 3HAET OCHOBHBIMH 3a-
KOHOMEPHOCTSIMH TPOLIECCOB aACOpOLMH, aJare3ud, cMaunuBa-
HUSI, pacTeKaHUs, MIEKTPOIIOBEPXHOCTHBIX SIBJICHHI; Ha 0a30-
BOM ypPOBHE BJaJIe€T METOJAaMH HCCIIEJOBAHHS KOJUIOMIHBIX

bazoBblii Xopouio
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YposeHs chopmu-
POBaHHBIX KOMITE- Omnenka INosicHeHus
TEHIIUH

CHUCTEM; TOTOB 3aKOHBI KOJUIOWJHON XUMHH JJISI PEIICHHUS
PO eCCHOHATTLHBIX 3a11a4

Teopernueckoe coaepikaHue Kypca OCBOCHO YacTHUYHO,
OOJBIIMHCTBO MPEIYCMOTPEHHBIX IMPOrpaMMOi  00ydeHUs
yUeOHBIX 3a/IaHHUI BBITOITHEHO, B HUX UMEIOTCS OIHOKH.

OO0yyJaromuiicsi JEMOHCTPUPYET MTOPOTOBBIE 3HAHUS OC-
VY I0BIETBOPHU- | HOBHBIX 3aKOHOB KOJUIOMIHOM XMMHHM; 3HAET OCHOBHBIMH 3a-

TEIBHO KOHOMEPHOCTSIMH TPOIIECCOB aJCOpOINHU, aJre3ud, cMavynBa-
HUSI, PACTEKAHHUS, SJIEKTPONIOBEPXHOCTHBIX SIBIICHHIA; HAa TIOPO-
TOBOM YPOBHE BJIaJICET METOJJaMHU UCCIICOBAHUS KOJUIOUIHBIX
CUCTEM; TIOJT PyKOBOJCTBOM T'OTOB HCIIOJIb30BaTh 3aKOHBI KOJI-
JIOWJHOM XMMUU YIS PEIeHUsI MTPOodeCCHOHANBHBIX 3324

[Toporosbiii

Teopernueckoe coxepx)aHue Kypca HE OCBOEHO, 0OJb-
HIMHCTBO MPEIYyCMOTPEHHBIX MPOrpaMMOi 00y4eHUs YIeOHBIX
3a1aHuil TMOO HE BBITIONHEHBI, TUOO COMepKaT rpyoble Ommo-
K{; IOTIOJHUTENbHAS CaMOCTOSITeNIbHAsA paboTa Haj Marepua-
JIOM He TMpuBeNa K KaKoMy-TH00 3HAYUTEIIbHOMY MOBBIIICHHUIO
HeyL[OBJIeTBO— KauyeCTBa BBHITIOJHCHMSI YICOHBIX 3a/IaHuUM.

pUTEIBHO OOyyaromuiicss He 3HAET OCHOBHBIE 3aKOHBI KOJUIOHM]I-
HOH XMMUH, 3aKOHOMEPHOCTH NIPOLIECCOB aCOPOLIUH, are3uH,
CMavYuBaHUA, PACTCKAHUA, 3JICKTPOIMOBECPXHOCTHLIX HBHGHHP'I;
HE BJIaJieeT METOAaMHU UCCIIEIOBAHUS KOJJIOUAHBIX CHCTEM; HE
TOTOB HCIIOJIb30BaTh 3aKOHBI KOJUIOWAHOM XMMHUH Ul peLie-
HUSI TPO(eCCHOHANBHBIX 3a]a4

Huskuit

8. MeToauyeckne yKazaHus [1Jisl CAMOCTOATEIbHO PadoThl 00y4YaIOLIUXCS

CamocrosiTenpHas paboTa CIOCOOCTBYET 3aKpEIJICHHIO HAaBBIKOB palbOTHl C Y4eOHOU U
HAyYHOU JTUTEPATypOM, OCMBICICHUIO U 3aKPEIJICHUIO TEOPETHUYECKOTO MaTepuaia 1o yMEHUIO
apryMEHTHPOBAHO MpeJiaratb SKOJOTUUECKH 0€30MacCHbIEC TEXHOIOTHH.

Bun yueOHBIX 3aHATHIA Opraan3anus IesTeTFHOCTH 00yYaromerocs

B xope nekuuii mpenogaBaTeNlb M3JIaraeT M Pas3bsCHIET OCHOB-
Hble, HanboJiee CIOXKHBIC TIOHATHS TEMBI, a TaK)Ke CBS3aHHBIE C HEU
TEOPETHUECKUE U TPAKTUUYECKHE MPOOJIEMBI, JAET PEKOMEHIAIMU Ha
BBITIOJTHEHHE CAMOCTOSTEIHHON PaOOTHI.

B xoze nekiuit o0y4aronmmcs: peKOMeHyeTCs

- BECTU KOHCIIEKTUPOBaHKE y4eOHOTr0 MaTepuana;

- oOpamath BHUMaHUE Ha KaTeropuH, (GOPMYITHUPOBKH, PACKPHI-
BAIOIINE COJEP)KAaHME TE€X WM MHBIX SIBJICHUN U MPOLECCOB, HAyYHbIE

3ansaTus BBIBOJIBI U TIPAKTUYECKHE PEKOMEH IAIUH 110 UX PUMEHEHHIO;
JEKIIMOHHOI'O TUIIA - 3371aBaTh MPENO/IABATENI0 YTOUHSIONIUE BOIPOCHI C LIENbIO YsiC-
HEHUS TEOPETHYECKUX MMOJ0KEHUM, pa3peIeHus] CHOPHBIX CUTYaIUH.

B pabounx KoOHCIEKTaX >KenaTeIbHO OCTABIATH MOJSI, Ha KOTOPBIX
BO BHEAyJAUTOPHOE BpEeMs MOXXHO CJenaTh TOMETKH U3 Y4eOHO-
METOJIMYECKOT0 OOeCTeueHusl JUIsl CaMOCTOSITENFHOW paboThl o0yua-
IOIIUXCS, JOTOTHSIONIET0 MaTepras MPOCTyIIaHHON JIEKIIUU, a TaKKe
MOMETKH, MOIYEPKUBAIONINE 0COOYI0 BaXKHOCTh TE€X HIIM MHBIX TEOpe-
THUYECKHUX TMOJO0KEHUM.

JlJis ycrentHoro oBlafieHUs] KypcoM HEOOXOAMMO IMOCEIIaTh BCE

20



Bun yueOHBIX 3aHATHIA

OpraHmauI/m JACATCIBbHOCTHU O6y‘{aIOH1€FOCH

JIEKIMHU, TaK KaK TeMaTUYeCKUW MaTepuas B3aHUMOCBS3aH MEXIY CO-
Ooli. B ciydasx mporycka 3aHATUSL CTYAEHTY HEOOXOJUMO CaMOCTOsI-
TEIbHO U3YYUTh MaTepuan U OTBETUTh Ha KOHTPOJbHBIE BOIPOCHI IO
MPOMYIICHHOM TeMe BO BpEeMsI HHANBUYAJTbHBIX KOHCYJIbTAIIUH.

3aHsaTus
CEMHUHApPCKOTO TH-
na (JrabopatopHbIe

3aHSTHS)

Jlabopamopnvie 3anamusi — 3TO aKTHBHas ¢opma y4eOHOTO
npotiecca, rie o0ydaronuiics 3HAKOMHTCS OCHOBHBIMHU
3aKOHOMEPHOCTSMU MPOLIECCOB  aJCOpPOLMM, aire3uH, CMauuBaHU,
pacTeKaHus1, MEKTPOIIOBEPXHOCTHBIX SIBJICHUH, METOJJAMHU HCCIIEIOBAHUS
KOJUIOMTHBIX CHCTEM.

Ilepen Hawamom  paboOTHI  CTYIEHT  ONpAIIUBAETCA  II0
TEOPETHUUECKOM YacTu padoThl — MPOXOJUT OMpPOC, HAa KOTOPOM
NpETo/iaBaTesb MPOBEPSET €ro TEOPETUIECKYIO «TIOAKOBAHHOCTBY (LIENb
paboThl, OCHOBBI HCIOJIB3YEMOTO AHAJTUTUYECKOTO METO/a aHalu3a,
KOHTPOJIbHBIE BoOIpochkl W T.I.). Comepikanue 1abopaTopHOW pPabOTHI,
nepeueHb 3a7aBaéMbIX KOHTPOJIbHBIX BOMPOCOB  YCTaHABJIHUBAIOTCS
Ipero/iaBaTesieM 10 Havyajla BRITOIHEHHUS PaOOTHL

Bompocel 3amaroTcs  KakaoMy CTYIEHTY WHIWBHAYaJbHBIE.
OO0yyarommeMycst JTaeTcs JIOTIOJIHUTEIILHOE BPEMsi, €CIIM OH HE MOXKET
OTBETUTh Ha TPH 3aJaHHBIX eMy Bompoca. [locrie IByx HeyaauHbIX
TIONBITOK MPOWTH OIMPOC OOYYAIOIIUICSA K BBIMOJIHEHUIO JTAOOPaTOPHON
pabOThI HE TOMTYCKAETCs.

[lo wroram BBINONHEHHS JaOOPATOPHOM pPaOOTBI  KaXKIIbIiA
oOyyaroruiics opopMiIsieT HHAUBUIYAIBHBINA OTYET, KOTOPBIN 3aIlliIIaeT
npenonaBatento. [Ipu 3ammre yduThIBaeTCS KadecTBO O(OpMIICHHS
oTyera (HaIM4YUe LENTH, 3a7ad, METOIUKU IPOBEACHHS IKCIIEPUMEHTA,
pacueToB,  BBIBOJIOB),  MPABWJIBHOCTh  OOpaOOTKM  TOJYYEHHBIX
PE3yIBTATOB U IPAMOTHOCTb BBIBOJIOB.

CamocTosTenbHas
pabota (u3yueHue
TEOPETUYECKOTO
Kypca, OJAIr0TOBKa
K 1a00paTOpHBIM
3aHATHUSAM, TECTH-
POBaHHMIO)

BaxkHoil 9acTbio €aMOCTOSATENbHOM pabOThl SBISETCS YTCHHE
yueOHOl U HayuHOH nuteparypbl. OCHOBHas (PyHKIUS Yy4eOHMKOB —
OpUEHTUPOBATh CTYACHTA B CUCTEME 3HAHWUW, YMEHUN U HaBBIKOB, KO-
TOpBIE JOJKHBI OBITh YCBOEHBI OYAYIIMMHU CHEIMAIUCTAMH 10 JaHHOM
JTUCIUIINHE.

IloaroroBska k 3k-
3aMEHy

IToaroroska K 3K3aMeHy MPEATIIOIaracT:

- U3y4YE€HHE OCHOBHOM U JIOIIOJIHUTEIILHON JIUTEPATYPHI

- U3y4YEHHUE KOHCIIEKTOB JICKIIUI

- Y4aCTHE B IPOBOJUMBIX KOHTPOJIBHBIX OIPOCax

- TECTUPOBAHUE 10 TEMaM

OneHka 3a HK3aMEH BBICTABJISETCS IO KPUTEPUAM, IIPEICTABIICH-
HBIM B yHKTE 7.2.

9. IlepeueHb MHGPOPMALMOHHBIX TEXHOJIOTMii, HCIOJIb3YeMbIX PH OCYLIEeCTBJICHHH

00pa3oBaTeILHOTO MpoIecca Mo JUCIHUIIUHE

JInsi yCTemHoro OBJaJeHUs JAUCIMIUIMHON HCIONB3YIOTCS Clenyronme nHbopMarm-
OHHBIE TEXHOJIOTHU OOYUCHHS:

* MpH MPOBEICHHUU JICKIMI HCIONB3YIOTCS TMPE3CHTAIMM Marepualia B IMpOrpamMMe
Microsoft Office (PowerPoint), Beixom Ha mnpodeccHOHaIbHBIE CANTHI, HCIOJNB30BaHUE
BUJICOMATEPHAIIOB PA3IMYHBIX HHTEPHET-PECYPCOB.
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* 7a00OpaTopHbIC 3aHATHS MO JTUCIUIUIMHE TIPOBOMATCS B CHEIUAIM3HPOBAHHOU
y4eOHOM ayTUTOpUH — JabopaTopruu (PU3NIECKON U KOJUIOUTHOU XUMUMU.

JIaGopaTopHble 3aHATHUS 10 JAUCIHUIUIMHE MPOBOIATCS C UCIOIB30BAHUE PA3TMYHOTO Ja-
O6opaTtopHOro 060py0BaHMsl, a TaK)Ke Ha J1a00paTOPHBIX CTEHIax-ycTaHOBKax. Ha 3aHsTuu o0y-
YAFOIIUECss 3HAKOMHUTCS ¢ METOIaMHU OMPEICICHHsI (PU3NKO-XUMHUECKUX BEJIMUUH: TEIUIOTHI pac-
TBOPEHHUS COJIM, TEIJIOTHI THIpaTallii, KOHCTAHThl PABHOBECHSI XMMHUECKON peakiui, KOHCTaH-
Thl CKOPOCTH XHMHUYECKOW PEAKIMU, KOHCTAHTHI JUCCOIMALUHU HJIEKTPOJIUTA U T.1., paboToil u
YCTPOMCTBOM MPUOOPOB M YCTAHOBOK, MO3BOJISIOLUIMX OMPEAeiTh (U3UKO-XUMHUECKHUE BEIH-
YHHBI.

B npomecce wusydyeHus AMCHUIUIMHBI Y4YEOHBIMH LEISMHU  SBJISIOTCS 3HAKOMCTBO
0akayaBpoOM C OCHOBHBIMH METOJaMH Pa0OTHl YCTAHOBOK U MPUOOPOB, ONPEACISIONINX (DU3HKO-
XUMHYECKHE BEJIWYUHBI, METOJMKAMH pacyeTa (PU3MKO-XUMHUYECKUX BEJIMYMH. Y CBOEHHUE,
MOHMMAaHUEe, CTPYKTYPUPOBAHHUE IOJYYCHHBIX 3HAHUM 1O OCHOBHBIM pa3zieniaM (U3HUECKOM
XUMUH.

JUIsL TOCTY)KEHUS 3THUX TEJIed MCIOIB3YIOTCS B OCHOBHOM TPAIUIIMOHHBIC HHPOpPMa-
THUBHO-Pa3BUBAIOIINE TEXHOJIOTUH O0yUEHUS C YIETOM PA3IMYHOTO COYETaHUS MACCUBHBIX (OpM
(7mexmus, 1abopaToOpHOE 3aHATUE, KOHCYIbTALUS, CAMOCTOSATENIbHAS Pad0Ta) U PEPOTYKTUBHBIX
METOJIOB 00yueHusi (IIOBECTBOBATEIbHOE M3JIOKEHUE y4eOHON MHopMaluu, 0ObsICHUTEIHHO-
WITIOCTPATHBHOE U3JI0KEHHE).

YHuBepcurer obecredeH HEOOXOIUMBIM KOMIUIEKTOM JHUIIEH3MOHHOTO MHPOrpaMMHOTO
o0Oecrnie4yeHus:

®  CceMelCTBO KOMMEpPYECKUX ONEPAlMOHHBIX cucTeM cemericTBa Microsoft Windows;

e oducHsIl naker npunoxxkenur Microsoft Office;

e MporpamMMHasl CUCTeMa JIsl OOHApYKEHHUSI TEKCTOBBIX 3aMMCTBOBAaHUUN B y4e€OHBIX U
Hay4yHbIX pabdotax «AHTuiuaruat.BY3»

10. Onucanune MaTepuaIbHO-TeXHHYECKOH 0a3bl, HEOOX0AUMOIi 1JI1 OCylIeCTBJIEHHUS
00pa3oBaTeILHOIO NMpolecca no AUCHHUILINHE

Peanuzanus yueGHOro npoiiecca OCyIecTBISIETCS B CHEIUAIBHBIX YUYEOHBIX ayAUTOPHSIIX
YHHUBEpCHUTETA JUIsl IPOBEJICHUS 3aHATUH JIGKIIMOHHOTO TUIA, JJAOOPAaTOPHBIX 3aHATUH, TPyIMIO-
BbIX M HMHIUBUAYAIbHBIX KOHCYJIbTALIMM, TEKYLIETO KOHTPOJS U MPOMEXKYTOUHOMH aTTECTAlUU.
Bce ayauropun yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON MeOeNblo U TEeXHUYECKUMHU CPEACTBa-
MU OOy4YeHMs], CIy>KallUMM JUIs Mpe/cTaBiIeHus] yueOHoW mHpopMaluu OOJIBIION ayAUTOPUH.
[Tpu HeoOXxoaMMOCTH OOy4aroIIMMCs MpeUlaraloTcs Habopbl AEMOHCTPALMOHHOTO 000pYyA0Ba-
HUS ¥ y4eOHO-HaIJIAIHBIX TOCOOMii, oOecneunBaroIe TeMaTHUECKUE NILTIOCTPALUH.

CamocrosTenbHas paboTa 00y4JaroIIMXCsl BBIOJIHACTCS B CIIEUATM3UPOBAHHON ayaUTO-
puu, KoTopas obopyaoBaHa y4yeOHOM MeOenbio, KOMIBIOTEPHONM TEXHUKOW C BO3MOXHOCTBHIO
HNOJKII0UeHUs K ceTH «VHTepHeT» u o0ecrieyeHreM JOCTYIa B 3JIEKTPOHHYIO HH(POPMALMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ectb momenienue uis XpaHeHUsI U MPOPUIAKTHUECKOTO 00CTyKMBaHUs yueOHOTro 000-
PYJOBaHMS.

TpeGoBanus kK ayANTOPUAM
HaumenoBanne CIICUaJIbHBIX HOMGIIIGHI/Iﬁ OCHaHICHHOCTB CIICMAJIbHBIX HOMCIIIGHI/Iﬁ
u HOMCIIIGHI/Iﬁ JJIsL CaMOCTOSITeIIEHOM pa60T},1 u HOMGIIICHI/Iﬁ JJIA CaMOCTOSITeIIbHOM pa6OTI)I

[Tomemenne nns nekuMoOHHBIX 3aHs- | CTOJBI M CTYIIbs, MeNoBas Aocka. [lepeHocHoe
TUH, TPYNNOBBIX W WHIUBHIYAJIbHBIX | MyJIbTUMEIHIHOE 000pynoBaHNuEe (HOYTOYK,
KOHCYJIbTAllMM, TEKYyLIel U MPOMEeXYy- | IKpaH, IPOEKTOP).
TOYHOMU aTTECTAllUH.
[Tomemenue 15 1abopaTOpHBIX 3aHsA- | YueOHas jaboparopus (QU3NYECKOW U KOJUIOUA-
TUN HOW XMMMH, OCHAIllEHHAas JaOOpaTOPHBIMHU CTOJIA-
MU U CTYJIbSIMHU, CJIETYIOIIUM 000pYAOBaHHUEM:
JucTiwusATop — 1 mT.; poToKoIOpUMETPHI — 5 IT.;
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HanmeHoBaHue crieliuagbHBIX MOMEIICHUH
Y TIOMEIICHHUH ISl CAMOCTOSATEIHHON pabOThI

OCHAaIIEHHOCTb CIeUHAIbHBIX TOMEIICHU
W TIOMEIIEHUH JIJISI CAMOCTOATEILHOU PabOThI

KaJIOpUMETPHI — 4 1IT.; BECHl TEXHUYECKUE — 2 IIT.;
BECbl TOPCHOHHBIE — 3 IUT.; 3JEKTPOILUIUTKH — 3
IIT.; KOHTYKTOMETPHI — 2 MIT.; pehpakTOMeTphl — 3
mT.; HedeToMeTphl — 5 mT.; cnekrpodoTomerp — 1
IIT., POTALlMOHHBIA BUCKO3UMETp — | 1mT.

Ilomemenust 111 CaMOCTOSTEILHOU
paboThI

Crounbl, cTynbs, 9KpaH, npoekTop. Paboune mecra
CTYJICHTOB, OCHAIIICHbI KOMIIBIOTEPAMHU C BBIXOJIOM
B ceTh VIHTEpHET M 3JIEKTPOHHYIO MH()OPMAIMOH-
HYI0 00pa30BaTebHYIO CPEIy.

[Tomemenue ans XpaHeHust U Mpodu-
JAKTHYECKOTO OOCITy)KHBaHUSI y4eOHO-
ro 000py/I0BaHUS

PacxonHble MaTepuanbl JUisi pEMOHTA U 00CITyXKHU-
BaHUs TEXHUKHU. MecTa A1 XpaHeHHus 00opyaoBa-
HUs
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