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1. O0mme mojoKeHUs

Hucnummmaa «KoJutouaHass XuMHs» OTHOCUTCS K 0a30Boil yactu Onoka 1 ydeOGHOTrO
1JIaHa, BXOAIIETO B COCTaB 00pazoBaTelbHOW MporpamMmbl Bheiciiero oopasoBanus 20.03.01 -
Texuochepnas 6e30nacHOCTb (poduiib - MHxeHepHas 3amuTa OKpYKatoIIeH Cpe/ibl).

HopmatuBHO-MeTOmMueckon 6a30i 11 pa3paboTku pabodeit mporpaMMbl YIeOHOM JucC-
UTUTHHBL «KOJUTONTHAS. XUMUS) SBIISIOTCS

o ®denepanbubiii 3aKk0H «O0 oOpazoBanuu B Poccuiickoit deneparuny, yTBEpKICHHBIN
npuka3zoM MunoOpuaayku P® Ne 273-03 ot 29.12.2012;

e [IIpukaz Munobpuayku Poccum Ne 301 ot 05.04.2017 r. O6 yTBep)KIeHUU TOPsIKA
OpraHu3allii ¥ OCYIIECTBICHHUS O0pa30BaTEIbHON NESITEIBHOCTH MO 00pa30BaTEIbHBIM IPO-
rpaMMaM BBICIIErOo OOpa3oBaHMs - IporpamMmam OakajlaBpuara, IporpaMmaM CIeLHaTuTeTa,
porpaMMaM MarucTpaTypel.

o @enepasibHBIN rOCyIapCTBEHHBIA 00pa30BaTeIbHBIA CTAaHIAPT BBHICHIETO 00pa30BaHUS
(®T'OC BO) no namnpasnenuto noarotoBku 20.03.01 «TexunocdepHas 6e30macHOCTbY (YPOBEHb
OakanaBpuaT), YTBEp>KICHHBIN MpuKazoM MuHuctepcTBa oOpa3zoBanusi u Hayku PD Ne 246 ot
21.03.2016;

e VYyeOHbIE TUIAaHBI 00Pa30BaTENBHON MPOTPaMMbl BBICHIETO 00pa30BaHus HAMpaBICHUS
20.03.01 — TexnocdepHnas 6e3omacHOCTh (Mpoduis — MHKEeHepHAs 3aluTa OKpYyKaroleh cpe-
IIbl), TIOJITOTOBKU OakajaBpoOB MO OYHOM M 3a04HOM (opmam oOyueHus, 0JOOPEHHBIN YUeHbIM
cogeroM YIJITY (mporokon Ne6 ot 20.06.2019 r.) u yrBepxkaeHHbll pexkropom YIJITY
(20.06.2019).

OoOyuenmne mo oOpaszoBarenbHoi mporpamme 20.03.01 — TexHocdepnas 06e30MacHOCTD
(mpoduib — MHxkeHepHas 3a1uTa OKpYy>Karoleil cpeibl) OCYIIECTBISETCS Ha PYCCKOM SI3bIKE.

2. Hepeqeﬂb IJVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘lﬁl—ll/lﬂ o TMCHUIIJIMHE, COOTHECEHHBIX C
IVIAHUPYEMBIMH pE3yJbTaTaMHU O0CBOCHHUSA 06pa30BaTeJ’[bHOI7I MporpaMmal

Heab aucuMminHbl — GOPMUPOBAHUE Y CTYACHTOB HAaBBIKOB Pa0OThI C KOJUIOMTHBIMHU
CHUCTEMaMH, YMEHHUS YIIPABIATh KOJJIOMIHO-XUMUYECKUMHU PEAKIUSAMU, TPAMOTHO UCIIO0Ib30BATh
(UBUKO-XUMHYECKHUE METOIBI TIPU PEIICHUH 3a7a4 MPOPECCHOHATBHOM NESATeIbHOCTH B TIpejie-
J1aX CBOMX MOJHOMOYHIA.

3agaun AUCHUNJIMHBI:

— J1aTh TIPEJICTaBICHNUE O TIOBEPXHOCTHBIX SBIECHUSX U CBOMCTBAaX aJCOPOLIMOHHBIX CIIOEB;

— yIIeJIUTh BHUMaHHUE TIOTYYEHUIO U CBOMCTBAM JUCTIEPCHBIX CUCTEM;

— HAYYUTh CAMOCTOSITEBHO YIPABIATh YCTOMUMBOCTBIO KOJIJIOMIHBIX CUCTEM M IO3HA-
KOMUTh C METOJIaMU Pa3pyIIEHUs TUCTIEPCHBIX CUCTEM;

— MO3HAKOMHUTH C OCOOCHHOCTSIMH CTPYKTYpOOOpazoBaHus U GU3UKO-XUMHUYECKOM Mexa-
HUKOM JTUCTIEPCHBIX CHCTEM.

IIponecc n3yveHusi IMCHUIIMHBI HATIPABJICH HA ()OPMHUPOBaHHUeE CJeaylouieil oouie-
npodeccCuoHATBLHOH KOMIIETEHIIUM

OK-8 - cioco6HOCTh PabOTaTh CAMOCTOSITENBHO,

OK-9 - crtocoOHOCTh MPUHUMATD PEIICHUS B TIPEJIEIIaX CBOUX MTOJTHOMOYHH.

B pe3yabTare udyueHusi JUCHUIIIMHBI 00y4AIOIIMICH JOJIKEH:

3HATH: OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH KOJUTOMJHOW XUMHUH; METOBI Pa3pyIICHH
Y TOJyYEHHUS KOJUIOUIHBIX CUCTEM; METOJIbl U3yUEHHUs JUCHEPCHBIX CUCTEM; MOAXO/bI K yIpaB-
JICHUI0O XUMUYECKUMHU PEAKITUIMH, TIPOBOJIUTh PEAKIIUU ObICTPEE M B HY)KHOM HaIpaBIECHUU U
IIPH YCIOBUSX, HaNOOJee MPUEMIIEMBIX JUIS TPOU3BOICTBEHHBIX MacIITa00B;

yMeTh: HCIOJb30BaTh (PU3HKO-XUMHUECKHE W XUMHUYECKUE METOMABI IS PEIIeHUs 3a/1a4
npo(hecCHOHANBFHON AEATeTbHOCTH B MpelielaX CBOMX MOJHOMOYHM, YIPaBISTh JAUCIEPCHBIM
COCTaBOM CHCTEM TIPH OYHMCTKE M BBIJICJICHUU BEIIECTB U3 CHCTEM W Pa3/CNICHUH; UCIIOIh30BaTh



METO/BI Pa3pyLICHUs KOJUIOMTHBIX CHCTEM: KOAryisluio, (ioTramuio, 31eKTpodopes, 31eKTpo-
OCMOC, PEOJIOTUYECKNE CBOMCTBA KOJUIOUAHBIX PACTBOPOB;

BJIa/1eTh. HAaBBIKAMU CaMOCTOSTEIILHOTO MTPOBEACHUS XUMHUYECKOT0 IKCIIEPUMEHTA, 00-
pabOTKH U ONUCAHUS NOJTYYEHHBIX Pe3yJIbTaTOB; HaBbIKaMU NPE00pa30BaHMsI KOJUIOUJHBIX CHU-
CTEeM IPU PEUICHUH 33134 MPO(HEeCCHOHAIBHON JeITeIbHOCTH — Pa3AeiICHUU U BBIICICHUN 3a-
IPA3HAIOIIMX BELIECTB.

3. MecTo TUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHO NMPOrpaMMbl

Jannas yueOHast AMCUMIUIMHA OTHOCHUTCS K 00s3aTeNbHOM yacTu Oj0Kka 1, 94To 03HA4aeT
dopmupoBaHue B npolecce 00ydeHus y 0akagaBpa OCHOBHBIX OOLIEKYIbTYIHBIX 3HAHUN U KOM-
NETeHIUI B paMKax BBIOpaHHOTO IPOoQHIs U MPoheCCHOHATFHOTO CTaHapTa.

OcBoeHue NaHHOM AMCUUIUIMHBI SIBJISETCS HEOOXOAMMOW OCHOBOHM Ul MOCIEAYIOIIEro
uzyuenust qucuuiuina OITOIT u Hanucanus BBIMYCKHON KBaTM(PUKALMOHHONW PaOOTHI.

HepeueHb 06601’161411661}01/%1/06, conymcemeyruwux u obecneuusaemvix ()MCI/!MI’ZJZMH

O0eceynBaroIme ConyTCTBYOIINE O6ecneunBacMbIe
AHanuTuyeckas XuMus 1 3aiuTa BBITYCKHON KBaJIU(UKAIIOH-
(U3HKO-XMMHYECKHE METO- HOU paOOoThI, BKJIFOYAs TOJITOTOBKY K
JIbl aHAJIU3a MpoLieIype 3alUThl U IPOLEYpPY 3a-
MaremaTrka IIUTHI
[IpaBoBeacHME
Oprannueckasi XUMus

VYKa3zaHHbIE CBSI3M JUCLUIUIMHBI AA0T 00YYaIOLEMYCsl CUCTEMHOE MIPEICTABICHUE O KOM-
IUIEKCE M3YYaeMbIX TUCHMIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obecneunBaeT Tpedyemblit
TEOPETUYECKHI yPOBEHb M NMPAKTUYECKYIO HAIPABICHHOCTh B CHCTEME OOydeHUs U Oymyei
JESATEIIBHOCTH BBIITYCKHHKA.

4. Oobem AUCHUIIVIMHBI B 32a9€THBLIX € IUHHIIAX ¢ YKaAa3aHHEM KOJIUYECTBA AKATCMHYECCKUX
YacCoB, BBIICJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqaloumxca C mpemnmoaaBaTe/ieM (HO BHUIaM

Y4eOHBIX 3aHATHI) H HA CAMOCTOATEJIbHYI0 padoTy 00y4arommxcs

OO011as TPyI0EMKOCTh TUCITUTLTHHBI

S G rSe Bcero akasgeMuyecKkux 4acoB
ouHas (opma 3a04Has popma

KonTakTHas padora ¢ npenogaBarenemM™: 54 16
nexiuu (J1) 18 6
npaktudeckue 3anstus (I13) - -
naboparopublie padbotsl (JIP) 36 10
MHBIE BHUJIbI KOHTAKTHOM pabOTHI - -
CamocTosiTeJIbHAsi pad0oTa 00y4alOIMXCs: 90 128
U3y4eHHE TEOPETUIECKOTO Kypca 20 54
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 34 65
KypcoBasi paboTa (KypcoBOil MPOEKT) - -
MOJIFOTOBKA K IPOMEXYTOYHOM aTTecTallun 36 9
Buja npoMexyTOYHOM aTTeCTALMU: IK3aMeH JK3aMeH
O01mas TPy10eMKOCTh 4/144

*KoHTakTHast paboTa 00y4arommxcs ¢ IpernoiaBaresieM, B TOM YHCIIe ¢ IPUMEHEHHEM JHCTaHIMOHHBIX 00pa3oBa-
TEJILHBIX TEXHOJIOTHH, BKIIIOYACT 3aHATHS JIEKIIMOHHOTO THIIA, U (MJIM) 3aHATHS CEMUHAPCKOT'0 THUIIA, JJAOOpaTOpHbIE
3aHATHUS, U (WJIM) TPYINIIOBbIE KOHCYJIbTAllMK, U (MJIM) HHANBUAYAJIBbHYIO pad0Ty 00ydaloIerocs ¢ IpernojaBaTeiieM,
a TaK)Ke aTTeCTallMOHHBIE MCHBITAHMS MPOMEXYTOYHOW aTrecTanuu. KoHTakTHas paboTa MOXET BKIIOYAaTh WHbBIE
BUJIBI Y4EOHOW JEATeNIbHOCTH, TpelyCMaTpUBalONie IPYNIOBYI0 M MHAMBUAyalIbHYI0 paboTy oOydarommxcs c
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npernoaaBaresieM. Yackl KOHTAKTHOH padoThl ompexenstorces: [lonoxeHneM 00 OpraHM3alMyd U NPOBEICHUHM KOH-
TaKTHOM paboTHl NP peanu3aly 00pa30BaTeNbHBIX POrPaMM BBICLIEr0 0Opa30BaHUs, YTBEPXKICHHBIM YYEeHBIM
coseroM YIJITY ot 25 despans 2020 roxa.

5. CoaepikaHue TUCHHUILVINHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejiamM) ¢ yKa3aHueM
OTBEJCHHOI0 HA HUX KOJIHYeCTBA aKAleMHYeCKUX YaCoB
5.1. TpynoemkocTh pa3aesioB JMCHHUIIIHHbI

o4Has ¢opMa 00y4eHHUsI

Ne Beero . | CamocTtosTens-
w HanmMenoBaHue pa3aena JUCHUILIMHEL JI I13 JIP KOHTaKTHOM Haa pabota
paboTsI
1 | Brenenue. Coneprxanue u 3aj1auu Kypca 2 - - 2 2
2 | TepmogmHaMuKa MOBEPXHOCTHBIX SIBIICHUN | 2 - 6 8 8
3 | AncopOrmus 2 - 6 8 8
4 | DHepreTnueckue napaMeTpsl aacopouuu 4 - - 4 2
5 | DIeKTpONOBEPXHOCTHBIE SIBICHUS 2 - 6 8 10
6 | Aaresus, cMayMBaHUE W PACTCKAHHE KUJI- 9 ) ) 9 4
KocTel
7 | DHepreTuka AucCIEeprupoBaHus U oOpaszo- 2 ) 6 3 10
BaHUS HOBBIX (a3
8 | MeToasl WCCleNOBaHUsS TUCIIEPCHBIX CH- 9 ) 12 14 10
CTeM
Hroro no paznenam: 18 - 36 54 54
[TpomexyTouHas aTTecTanus 36
Bcero 144
3a04Has (popMa 00y4YeHHs
Ne S . | CamocTrosrenb-
i HanmenoBanue pazaena JUCHUILIMHBL JI 113 JIP KOHTaKTHOU e ST
paboTsl
1 | Beenenue. Conepskanue u 3a/1aqul Kypca 1 - - 1 2
2 | TepmoauHaMUKa MOBEPXHOCTHBIX sBJICHUMA | 1 - - 1 16
3 | AncopOums 1 - 4 5 14
4 | DHepreTuyeckre napaMeTpsl acopOIH - - - - 18
5 | DIeKTpONOBEPXHOCTHHIE SIBJICHUS 1 - - 1 14
6 | Aaresus, cMayMBaHHE U pacTeKaHHE KUJ- 1 i i 1 14
KOCTEH
7 | DHepreTuka AUCIIEPTUPOBaHUSA W 00Opa3o- 1 i 9 3 18
BaHMsI HOBBIX (a3
8 | Merozbl uccnenoBaHus JUCTIEPCHBIX CHU- | i 4 4 23
CTEM
Hroro no paznenam: 6 - 10 16 119
[TpomexxyTouHas aTTecTanus 9
Bcero 144




5.2. Conep:xkanue 3aHATHI JIEKIHOHHOTO THIIA

1. Beenenune. Coaep:kanue W 3aga4yd Kypca. Pa3BuTHe KOIOMIHOW XHMHH Kak
HAYKHU

Ornpezenenue npeaMeTa KOJUIOMIHONM XUMHUH. Pa3BuTHE KOIOUIHOM XUMUU KaK HAYyKH.
3HauYeHHE KOJJIOUJAHONW XUMUHU.

1.1. Ilouamue o oucnepchvix cucmemax.

[Ipu3naku o0BEKTOB KoOTOMAHOM xumuu. I[IpusHaku koiutomaHoro cocrostHus. Mepa
JMCTIEPCHOCTH.

1.2. Knaccughukayuu oucnepcrulx cucmenm.

Knaccuukanum TucriepcHbIX CHCTEM IO arperaTHOMY COCTOSIHUIO JAUCIIEPCHOU (a3bl U
JTUCIIEPCUOHHON CpeJibl, O JUCIEPCHOCTH, MO B3aWMOJACUCTBUIO YACTHUI] AUCIIEPCHOU (a3bl co
CpPENOoN U APYT C APYIOM.

1.3. Knaccughuxayus nosepxnocmHulx a61eHUlL

Knaccudukanus moBepXHOCTHBIX SIBIICHHI Ha OCHOBE TMepexoja H30BITOYHON OBEPXHO-
CTHOM SHEPTUH B IPYTHe BUbI SHEPTUU.

2. TepMoaAMHAMHMKA MOBEPXHOCTHBIX SIBJIEHUI.

2.1. Obwue MmepMOoOUHAMUYECKUE napamempol NOBEPXHOCMHO20 CHLOSL.
['eomeTpuueckne mapaMeTpbl NOBEPXHOCTH. [IOBEpXHOCTHOE HATSDKEHHE KaKk Mepa SHEprHu
['u66ca mexdazoBoil moBepxHOCTH. KOre3anoHHbIe U MOBEPXHOCTHBIE CUJIBL.

2.2. 3asucumocms om memnepamypvl dHePeemuieckux napamempos no8epXHOCMHO20
cnos.

JlBa crioco6a onucaHusi TEPMOJIMHAMHUKH TTOBEPXHOCTHBIX SBJICHHI: METOJ] «CJI0Sl KOHEU-
HOM TOJIIIMHBI» U METOJ U30BITOYHBIX BenuuuH ['n00ca.

2.3. Ilpoyeccbi  camonpouz8oibHO20 — YMEHbUIeHUsi  NOBEPXHOCMHOU  DHepeull
CaMonpou3BOJIbHOE YMEHbIIIEHHE TOBEPXHOCTHOW SHEPruu U (GOPMUPOBAHHE MOBEPXHOCTHOTO
CJI051.

3. AacopOuus.

3.1. Onpeodenenue aocopoyuu.

Benuuunbl nonHoi U n30bITOYHON (TUOOCOBCKOH) amcopbiuu. DyHIaMeHTalnbHOE aji-
copOrronHoe ypaBHenue ['n66ca. Pacuer ruG06COBCKOM ancopOuK M0 U3MEHEHUIO KOHIICHTpa-
MU B 00BEME.

3.2. [losepxHocmHas akmueHOCMb 8eluecma.

XapakTepucTUKa MOBEPXHOCTHON aKTUBHOCTHU. [I0BepXHOCTHO-aKTUBHBIE U TIOBEPXHOCT-
HO-WHAKTHBHBIC BEIICCTBA.

3.3. Ilosepxnocmuo-axmuensie sewecmesa (I1AB).

Crpoenne MoJieKyn crenu(pUIecKkux MOBEPXHOCTHO aKTUBHBIX BEIIECTB M €TO BIUSHHE
Ha BEJIMYMHY OBEpXHOCTHON akTUBHOCTH. [IpaBuio [rokmno-TpayOe

3.4. Ocobennocmu aocopbyuu uz HCUOKUX pacmeopos.

[Ipumenenue ypaBHeHU# JlenrMmiopa u ['eHpu 11 onucaHus aicoOpOIK TOBEPXHOCTHO-
AKTUBHBIX BEIIECTB U3 PACTBOPOB.

3.5. Ilogepxnocmuoe oasnenue adcopoOYUOHHBIX NIEHOK.

VYpaBHEHHSI COCTOSHUS MOBEPXHOCTH (aICOPOIIMOHHBIX TUIEHOK). Y paBHeHue [lInmkos-

CKOTO.

3.6. Onpeodenenue cmpoenuss adcopoYUOHHO20 CIOsL U PA3MEPO8 MONEKYl HOBEPXHOCTHO-
AKMUBHBIX GeUecme

Pacuer pazmepoB MoneKyn U IUIOMIAIA, 3aHUMAaEMOM MOJIEKYJIONW B IIOBEPXHOCTHOM CIIOE
1o ypaBHeHuUI0 JIrHTMIOpa.

4. JHepreTuyecKue napamMeTrpbl aJicCOpOIMH.

4.1. Unmezpanvrnas u oughghepenyuanvruas pabomol aocopoyuu. VIsMeHeHne SHTPONUU U
SHTAJILIIUU a/ICOPOLIUH.

4.2. Aocopbyus 2azo6 u napos Ha meepooli NOBEPXHOCMIL.
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Teopust monumonexkynsipaoit agcop6uru bOT. YpaBuenune uzorepmsl aacop6uuu bOT,
ero ananus. JIuneitnas ¢popma ypaBaeruss bOT u pacuer ero koHctant. OnpeneneHne yaelabHON
noepxHoctu MeTooM BOT.

5. DJIeKTPONOBEPXHOCTHBIE SIBJIEHMSI.

5.1. Ilogepxnocmnoe namsdicenue u 1eKmpuUdecKuti NOMeHyua.

Mexanusm o0pazoBaHus ABOHHOTO 3ekTpudeckoro cios ([12C). M3oanexkTpudeckas u
M30MOHHAS TOYKH. COOTHOIICHUSI MEXY NEKTPUUECKUM TIOTCHIIMATIOM M IMOBEPXHOCTHBIM Ha-
TsbKeHHeM (ypaBHeHue Jlunmnmana).

5.2. OcnosHule nonodcenus meopuu LlImepua.

[Tepesapsinka moBepxHoctH. [Ipupona conpukacatomuxcs $a3 u crpoenue J19C.

5.3. Cmpoenue muyenn cudpogpoduwix 301ell.

ObpazoBanue U CTpoeHHe MULIET TUAPO(OOHBIX 305el. Peakunu oOpa3zoBaHus MULIEIT
ruipohoOHBIX 3071ei

6. Aare3usi, CMauMBaHHe U PacTeKAHHUE KUTKOCTEN.

6.1. Aozesus u koze3us.

VYpasuenue [ronpe 1yt paboThl aAre3un. YToi cMadyuBaHus (KpaeBo yroi) v 3aKOH

HOwura.

6.2. Css3b pabomul adee3uu ¢ KpaegbiM yeiloM CMAYUBAHUS

VYpasuenue [lronpe-lOnra. Jlnopunsaocts u nmuododHocTs noBepxuocreid. Auddepen-
[UalbHAsg ¥ UHTErpaibHas TEIIOThl CMayuBaHUs. BiusHue KpUBH3HBI OBEPXHOCTH HA BHYT-
penHee gaBnenue tein. Gopmyna Jlamnaca.

7. DHepreTuKa IUCHEPrUPOBAHUS U 00pa30BaHUA HOBBIX ¢a3.

7.1 Cnocobvl nonyuenus OUCNepCHuIX CUCTEM.

[TonydyeHnue OUCHEPCHBIX CUCTEM METOIOM JucneprupoBanusd. [lomydeHnne nucnepcHbIX
CUCTEM METOJIOM KOHJIEHCALUH.

7.2. Aocopbyuonnoe nonudicenue npounocmu men Ipdext Pebunnepa.

7.3. Memoowi konOencayuu 00pazo8anus HO8bIX (as.

VYpasuenue >neprun [ n66ca. ObpazoBanue 3apoabIlIel MpyU TOMOTEHHONW KOHJIEHCAIUH.
JIBe ocHOBHBIE CTaAUM 00pa30BaHUs HOBOM (ha3bl.

8. Metoabl ucciie10BaHUS AUCTIEPCHBIX CUCTEM.

8.1. Csemopaccesnue 6 oucnepcHvlx cucmemax.

VYpasuenue Penes s cBeTopaccessHus u ero ananus. Hedenomerpus u typOuaumeTpus
KaK METOJIbI ONPEICTICHIUS KOHIICHTPAINH U JUCIIEPCHOCTH B KOJJIOUTHBIX CHCTEMAaX.

8.2.  Csemonoenowenue 6 OUCNEpCHbIX CUCTNEMAX.

VYpasuenue JlamOepta- byrepa-bapa. Onpenenenue AuCepcHOCTH 30JI€H MO YpaBHEHUIO
I'ennepa

8.3.  Vaempamuxpockonus u 21ekmpoHHas MUKPOCKONUSA

8.4. Ceoumenmayuonmwiti Memoo aHaiusza OUCNEPCHbIX CUCTNEM

5.3. Tembl 1 (popMBbI 3aHATHII CEMHHAPCKOI0 THIIA

Y4eOHBIM IIJIAHOM TI0 AUCHUIUIMHE NPCAYCMOTPCHLIL na6opaT0pHLIe 3aHATHA.

Ne HaumenoBanue paznena ®dopma npoBeIeHUs Tpynoémxkocts, yac
- JUCITUTUTAHBI (MOJTYJIS) 3aHATHS OYHOE 3309HOE
Pa3znen 2. TepmonnHaMuka JIaGoparopHas paboTa
MMOBEPXHOCTHBIX SIBJICHUI. «H3yuenue adcopoyuu nosepx-
1 HOCMHO-AKMUBHBIX BeUyecma8 Ha 6 -
2PaHUYax pazoena HeuoKoCmo-
2azy
Paznen 3. AncopOums JlabGopaTopHas pabota
2 «OnpeodeneHue yoenbHOU NOGepX- 6 4
HOCMU A0COPOEHMOB)Y
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HaunmenoBanue paznena
JUCTIATUTAHBI (MOYJIST)

®dopma npoBeneHHs

TpynoéMkocTs, yac

3aHATHUA

OYHOC

3a09HOC

Pa3znen 5. Dnexrponosepx-

JIaboparopHast pabota

3 | HOCTHBIE SIBJICHUSI. «DiekmponogepxHocmHuvle sigjie- 6 -
nus. Tlonyuenue cudposoneuy
Paznen 7. Dnepreruka auc- JlaGopaTopHas pabota
neprupoBanus U oopazoBanus | «llonyuenue euopo3ons dcenesa.
4 | HOBBIX (ha3. Koazcynayus. Onpeodenenue nopo- 6 2
2a Koa2ynayuu 2uopo30.is xceie-
3a»
Paznen 8. Meroas! uccneno- JIaboparopHast pabota
BaHUs JUCIIEPCHBIX CUCTEM «H3yuenue kunemuku obpazosa-
3) HUsL 2uOpPO30Jiell U OnpeodeneHue 6 4
pasmepos yacmuy 30iell onmuye-
CKUMU MEMOoOamu»
Pa3nen 8. Metozab! uccieno- JlaGopaTopHas pabora
g | BAHWS JWICTIEPCHBIX CHCTEM «Onpedenenue pasmepos yacmuy 5 i
HOPOWKOOOPA3HBIX euyecme Me-
MOOOM CeOUMEHMAaYUL»
Hroro: 36 10
5.4. leraau3anusi CaMOCTOSITEIbHOM PadoThI
No HanmenoBanue pazaena S0 eaEET TG o TpyaoeMKocTh, yac
JTUCIUTUTAHBL (MOJTYJIS) OYHas 3a04Hast
1 Paznen 1. Beenenme. Co- U3ydenue yueGHOM JTUTEPATYPHI 2 2
JiepKaHue M 33J]a9u Kypca.
Pasznen 2. Tepmonunamuka | IloaroroBka k ompocy mo Teme nabopa-
2 | IOBEPXHOCTHBIX SIBIICHHUH TOPHOI paboThI, 3aLIUTE OTYETHBIX Ma- 8 16
TEPHUAIOB, TECTUPOBAHUIO
Paznen 3. AncopOrus [ToaroroBka k onpocy 1o Teme Jiabopa- 14
3 TOPHOI paboThI, 3alTUTE OTYETHBIX Ma- 8
TEpHUAIOB
4 Pasnen 4. JnepreTiaecKue [ToaroroBka K TECTUPOBAHUIO 2 18
napameTpsl afcopoIuu
Paznen 5. Onekrponosepx- | IToaroroBka k ompocy o teme gadopa-
S | HOCTHBIE SIBJICHUS TOPHOI paboThI, 3aLIUTE OTYETHBIX Ma- 10 14
TEPHUAIOB, TECTUPOBAHUIO
Pazpgen 6. Anresus, cmaun-
6 | BaHMe U pacTeKaHHE KUJI- [ToaroroBka Kk TECTUPOBAHUIO 4 14
KOCTEH
Paznen 7. DHepretuka ITonroToBka K omnpocy 1o teme Jadopa-
7 | nucneprupoBaHus U 00pa- | TOpPHON palbOTHI, 3aIIUTE OTYETHBIX Ma- 10 18
30BaHUs HOBBIX (a3 TEPHUATIOB, TECTUPOBAHUIO
Paznen 8. Meronp! ucce- ITonroToBka K onpocy 1o teme gadopa-
8 | moBaHMS TUCTIEPCHBIX CH- TOPHOI pabOThI, 3aLIUTE OTYETHBIX Ma- 10 23
CTeM TEpHUaIOB
IToaroroBka K mpoMexy- N3yueHne neKIHOHHOTO MaTepuaa,
9 | TouyHOM arTecTanuy (3K3a- | JUTEPATYPHBIX HCTOYHUKOB B COOTBET- 36 9
MEH) CTBUU C TEMATHUKOU
Hroro: 90 128




6. [lepeyeHb y4eOHO-METOIUYECKOT0 00eceYeH sl M0 TUCIIUIITTHHE

OcHoBHAs B AONOJHHUTC/IbHAS JUTEPaATypa

Ne ABTOp, HANMEHOBAHHE Ton IIpumeuanue
I/t W3IaHAS
OcHoBHasi yueOHasi IuTEPaTypa

1 | l'enedpman, M.U. Kommomanas xumusa: ydeOHuk / M.U.
I'ensman, O.B. Komanesuu, B.I1. KOcrpatoB. — 7-e¢ wusm., o0 TeKCTOBLL
crep. — Cankr-IletepOypr: Jlanb, 2020. — 336 c. — ISBN 978-
5-8114-5699-4. — Tekcrt: snekTpouHbIl // Jlanb: snextponHo- | 2020 JIOCTYII TIpH BXO-
OoubmuoreyHas cucTema. — URL: Aie 1o J'IOFI/II:y 1
https://e.lanbook.com/book/145851 — Pexum npoctyma: ajst 11apotio
AaBTOPU3. II0JI30BATEIICH.

2 | ®punpuxcoepr, J.A. Kypc kommongHolt XumMuu: ydeOHUK /
H.A. ®punpuxcoepr. — 4-e uza., ucnp. u gon. — CaHKT- .
Tetep6ypr: Janb, 2021. — 416 c. — ISBN 978-5-8114-1070- HosorexcToBEIi
5.—  Tekcr: SJICKTPOHHBIN //  JlaHb: anekTponHo- | 2021 AOCTYIL HIPH BX0-
OoubnmoreyHas cucrema. — URL: i€ TIO JIOTHHY H
https://e.lanbook.com/book/167907 — Pexum nocryma: mmis 11apoImo
ABTOPU3. IIOJIB30BATENEHN

JlonoHUTeIbLHASA y4eOHAasl JUTEepaTypa

3 | Cenpdman, M.U. Komnougnas xumuss [Teker] / M. H.
I'ensman, O.B. KosaneBuu, B.II. FOctparoB. - Cankr- 2003 5
[TerepOypr; Mocksa; Kpacuoxap: Jlans, 2003. - 336 c.: ui. -
(yueOHukH 1151 By30B. CrieninasibHast JUTeparypa).

4 | Kommonpgnas xumusi /  H. ®panueBa, E.Pomanenko,
IO. besruna, E. BonocoBa; MUHUCTEPCTBO CEJIBCKOTO XO35M-
ctBa Poccuiickoit deneparuu, ®I'bOY BITIO «CrtaBopomnomns- TTonHOTEKCTOBLI
CKUH TrOoCylapCTBEHHBIN arpapHblii yHUBepcuTeT». — CTaBpo- o012 | FOCTYT MpH BXO-
nosb: [laparpad, 2012. — 52 c.: uin., Tabn., cxem. — Pexum JIe TI0 JIOTUHY U
JI0CTyMa: o HOJIIHCKE. — naposo™*
URL: http://biblioclub.ru/index.php?page=book&id=277427
— bubauorp. B kKH. — TEKCT: 31€KTPOHHBIH.

5 | Kykymkuna, .M. Komnounnas xumusa / U.U. Kykymkuna,
AYO. MutpodanoB. — Kemeposo: Kemeposckuit rocymnap- ITonHOTEKCTOBBINM
CTBEHHBIN yHUBepcuteT, 2010. — 216 c. — Pexxum noctyna: mo 2010 | AOCTYI IpH BXO-
HOJIIHCKE. — JIe 110 JIOTHHY U
URL.: http://biblioclub.ru/index.php?page=book&id=232755 naposo™*
— ISBN 978-5-8353-1084-5. — TeKcT: 371€KTPOHHBIH.

6 | [IpakTiKy™M 1O KOJUTOMTHOW XMMHUU: ydeOHOe ocodne / M.U.
I'ensman, H.B. Kupcanosa, O.B. Kosanesuu, O.B. Canuie- HoNHOTeKCTOREL
Ba. — CankT-IlerepOypr: Jlanp, 2021. — 256 ¢. — ISBN 5-8114-
0603-7.— Tekct: osnektpoHHbl // Jlanb: osnextponHo- | 2021 FOCTYIL I BXO-
O6ubmuoreyHas cUcTeMma. — URL: /IE IO JIOTHHY |
https://e.lanbook.com/book/167730 — Pexum nocryma: ams f1apoJiro
ABTOPH3. TOJIb30BATENEHN

7 | IlpakTHKyM 1O KOJJIOMTHOU XMMUU: ydeOHoe mocodue / M. . [TonHOTEKCTOBBIN
I'ensman, H.B. Kupcanosa, O.B. Kosanesuy, O.B. Canuie- 2005 | ACCTYT MpH BXO-

Ba. — Cankr-IlerepOypr: Jlanb, 2005. — 256 c. — ISBN 5-8114-
0603-7. — TekcT: IeKTpOHHBIN // DIEKTPOHHO-OMOIHOTEUHAs

e TI0 JIOTHHY H
apoJIro ™
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https://e.lanbook.com/book/145851
https://e.lanbook.com/book/167907
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

crucrema «JIaabX: [caitT]. - URL:
https://e.lanbook.com/book/4033. — Pexxum moctyma: ajst aB-
TOpHU3. M0JIb30BaTEIIEH.

8 | ®punpuxcoepr, .A. Kypc xommonnHoit xumMuu: yaeOHUK /
H.A. ®puapuxcoepr. — 4-¢ usn., ucnp. u jgon. — CaHKT-
[TeTepOypr: Jlans, 2010. — 416 c. — ISBN 978-5-8114-1070-
5. — TekcT: 27eKTpOHHBIN // DneKTpoHHO-O0MbOMnoTeunas cu- | 2010
creMa «JIanby: [caiT]. - URL:
https://e.lanbook.com/book/4027. — Pexwum mocTyma: i aB-
TOPU3. II0JIb30BATEIICH.

ITonHOTEKCTOBEIN
JOCTYII TIPU BXO-
Jie TI0 JIOTUHY U
napoJro*

9 | ®ponos, FO.I'. Kypc komnounnoit xumun. [loBepxHOCTHBIC
SIBJICHHMSI M JIUCIICPCHBIC CUCTEMBI: [ydueOHUK 1 By30B] / 1O.

2004 96
I'. ®ponos. - U3n. 3-e, crep., uchp., nepened. ¢ u3a. 1989. —
M.: Aapsuc, 2004. - 464 c.

*- mpex/ie YeM NPOUTH O CChUIKE, HEOOXOJMMO BOITH B CUCTEMY

OYHKIIMOHUPOBAHUE JJICKTPOHHOW MH(POPMAIMOHHO-00Pa30BaTEILHOM CPebl 00eCIIeUn-
BAEeTCS COOTBETCTBYIOIIMMH CPEIICTBAMH HWH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI
Kaxnprii oOyvaronuiics obecredeH JOCTYIOM K AJIEKTPOHHOW OMOIMOTEUHOM cucTeme
VYTIITY (http:/lib.usfeu.ru/), 9bC Uznarenscraa Jlans http://e.lanbook.com/, DBC Yuusepcurer-
ckasi Ombnmoreka ownain http://biblioclub.ru/, conepxanmx u3naHUsS O OCHOBHBIM H3y4aeMbIM
JUCLUIUIMHAM U ¢()OPMUPOBAHHBIX 10 COIVIACOBAHUIO C MIPaBooOIaaTe s iMi y4eOHO! U yueOHo-
METOAMYECKOH JINTEPaTyPHI.

Cl'[paBO‘lHl)Ie u I/IH(l)OpMaIII/IOHHBIe CUCTEMBI
1. CHpaBO‘lHO-HpaBOBa}I CUCTEMA ((KOHCyJ'IBTaHT IImrocy.
2. UudopmanmonHo-nipaBoBoii moptai ["apant. Pexxum nocrymna: http://www.garant.ru/
3. Baza gannsix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

IIpogdeccnonanbubie 6a3b1 JAHHBIX

1. UndopManinoHHbIe CUCTEMBI, OAaHKU JTaHHBIX B 00JIACTU OXPaHbl OKPYKAOIIEH CpeIbl
U TIPUPOJIONIONIB30BaHus — PexxuM noctymna: http:/MUHOPUPOABIPO.pd

2. Nnadopmammonnas  cucrema «TEXHOPMATHUB». —  Pexum  pocryna:
https://www.technormativ.ru/;

3. Hayunas snektponHas 6ubnmoreka elibrary. — Pesxxum nocryma: http://elibrary.ru/ .

4. TIporpammsr 1yist 9kostoroB ECOReport. — Pexxum moctyma: http://ecoreport.ru/;

5. Undopmannonnsie cucremsl «buopasHoobOpaszue Poccum». — Pexum poctyma:
http://www.zin.ru/BioDiv/

7. ®OH[ O1LIEHOYHBIX CPEACTB /sl IPOBeIeHUsI MPOMEKYTOUYHOM aTTeCTAllMU
00yYaouuXcsi Mo JUCHUNIMHE

7.1. Ilepeyenb KOMNETEHIUI ¢ YKa3aHHeM ITanoB uxX (JOpMUPOBAHUS B Npolecce
OCBOEHUsI 00Pa30BaTEJIbHON MPOrPaMMbI

dopmMupyemMble KOMIETEHIIUN Bun u popma koHTpOIIS
OK-8 - crnocoGHOcTh paboraTh ca- | [IpoMesKyTOUHBIH KOHTPOJIb: KOHTPOJBHBIE BOIPOCH! K
MOCTOSITETTBHO IK3aMEHY

Texkymmii KOHTPOJIb: ONPOC, 3aIIUTAa OTYETHBIX MaTEpH-
aJIOB IO TeMeE JIAbOpPaTOpHOI pabOThl, TECTUPOBAHUE
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https://e.lanbook.com/book/4033
https://e.lanbook.com/book/4027
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/

DopmMupyemMble KOMIIETEHIINHI Bunx u popma koHTpOIIS

OK-9 - crnocobHOocTh mnpuHUMATH | [IpOMeEKYTOUHBIN KOHTPO/Ib: KOHTPOJbHBIE BOIPOCH! K
pelIeHus B MpeAenax CBOMX IMOJHO- | 9K3aMCHY
MOYUHI Texyumuii KOHTPOJIb: ONPOC, 3alIUTa OTYETHBIX MaTEpHU-

aJIOB TI0 TeME JIAOOPATOPHOH pabOThI, TECTHPOBAHHE

7.2. Onucanue noxkasareJsieil 1 KpUTepHeB OLEHUBAHNS KOMIIETEHI[HI HA PA3JINYHBIX
Tanax ux (opMUpPOBaHUS, ONUCAHME IIKAJ OLlEHUBAHUS

Kpurepun oneHuMBaHHs YyCTHOIO OTBETAa HA KOHTPOJIbHbIE BOIPOCHI IK3aMeHa (Ipo-
MeKYTOYHBII KOHTPOJIb, opmupoBanne komnerenuun [MK-1)

OMIUYHO — JJaH TOJIHBIN, Pa3BEPHYTHIN OTBET Ha MOCTaBJICHHBIN BOIIPOC, IOKAa3aHa COBO-
KYITHOCTb OCO3HAHHBIX 3HAHUH 00 00BEKTE, JOKA3aTeIbHO PACKPHITHl OCHOBHBIE MOJIOKEHUS Te-
MBI; B OTBETE IPOCIIEKUBACTCA YETKAsl CTPYKTYPa, JIOTUYECKas I1OCIEJ0BATEIbHOCTD, OTPAXKaI0-
11asi CYIIHOCTh PAaCKPbIBAEMbIX MOHATHH, TeOpUH, siBIeHUN. 3HaHHE 00 O0BEKTE IEMOHCTPUPY-
eTcs Ha (poHEe MOHUMAaHHUS €r0 B CUCTEME JJaHHOM HayKU U MEXJIUCLMIUIMHAPHBIX cBsizel. OTBeT
U3JI0’KEH JINTEPATYPHBIM SI3bIKOM B TEPMUHAX HAyKH, TOKa3aHa CIIOCOOHOCTb OBICTPO pearupo-
BaTh Ha YTOYHSIOLIUE BOIIPOCHI;

Xopowto — J1aH TIOJHBIW, Pa3BEPHYTHIA OTBET HA IIOCTABIECHHBIM BOIIPOC, MIOKA3aHO yMe-
HUE BBIJICIIUTH CYILIECTBEHHBIE U HECYIECTBEHHBIEC NIPU3HAKU, IPUUNHHO-CIIEICTBEHHBIE CBS3H.
OTBeT 4eTKO CTPYKTYpUpOBaH, JJOTUYEH, U3JI0KEH B TePMHHAX Hayku. OJTHAKO JAOMYIIEHbI He-
3HAYMUTENbHbIE OUIMOKU MJIM HEJ0YEThl, HCIIPaBIEHHbIE 0aKalaBpOM C MOMOIIBIO «HABOISLINX
BOIIPOCOB;

Y008n1emeopumenbHo — 1aH HETIOJIHbIA OTBET, JIOTHKA U [TOCIIEI0BATEIbHOCTb U3JI0KEHUS
UMEIOT CYILECTBEHHbIE HapylieHus. Jlomymiensl rpy0Oble OmMOKYU MpU ONPEAEICHUHN CYIIHOCTH
PAaCKpBIBAEMBIX MOHITUMN, TEOPUH, SABICHUN, BCIEICTBUE HEMOHMMAaHUs OakajaaBpoM HMX Cylle-
CTBEHHBIX U HECYILIECTBEHHBIX IPU3HAKOB M CBs3€M. B OTBETE OTCYTCTBYIOT BBIBOJBIL. Y MEHHE
PAaCKpBITh KOHKPETHBIE MPOsBIEHUsT 0000IIEHHBIX 3HAHUN He TMoka3zaHo. PeyeBoe odopmieHue
TpeOyeT MonpaBoK, KOPPEKLINH;

HeyooenemseopumenvHo — OakalaBp IEMOHCTPHPYET HE3HAHHME TEOPETUYECKHUX OCHOB
IIpeaAMeETa, HE YMEET JAeJIaTh apryMEHTUPOBAHHBIE BBIBOJbI U IIPUBOJIUTH IPUMEPHI, TOKA3BIBACT
ciaboe BiaJieHue MOHOJIOTHUECKOH peublo, HE BJIajIeeT TEPMUHOJIOTHEN, IPOSBISIET OTCYTCTBHE
JIOTUYHOCTH U TOCJEI0BAaTEIbHOCTH W3JIOKEHUS, JIeNaeT OLUIMOKH, KOTOpble HE MOXET HCIIpa-
BUTH, JaXKe IPU KOPPEKLIUHU IIPENOAABATEIIEM, OTKAa3bIBACTCS OTBEYATh HA 3aHATUU.

Kpurtepuu ouneHuBaHusi onpoca (TeKylmHii KOHTPOJb, ¢GopMHpPOBaHHE KOMIETEH-
muu IK-1):

«5» (omauuno): oTIpoC MPOMICH C MEPBOTO Pasa; JaH MOJHBINA, Pa3BepHYTHIA OTBET HA BCE
3aJjaBaeMble MPeroaBaTesieM BOMPOCH], OKAa3aHO 3HAHME U MOHUMaHue TeMbl. O0ydaronuiics
NPaBUIHHO OTBETHJI HA BCE BOMPOCHI NMPH cOOECeTOBAaHUH, 3HACT M TIOHUMAET XOJI BHITTOJTHEHHUS
npezcTosiei 1abopaTopHOi pabOTHI.

«4» (xopowo): onpoc MPOHIEH CO BTOPOH TOMBITKH; JaH MOJHBINA OTBET HA BCE 3aJaBac-
MbI€ MPeToiaBaTesIeM BOMPOCH], TOKa3aHO 3HAHME U MOHUMaHue TeMbl. O0ydaronuiics npu co-
OeceoBaHUM MPABHIBHO OTBETHJI HA BCE BOIIPOCHI C MMOMOIIBIO TIPEoIaBaTelsl, 3HACT U TIOHU-
MaeT XOJ BBIMOJIHEHUS MPeICTOoALIeH 1abopaTopHOi paboTHI.

«3» (yoosnemsopumenbHo): OMPOC MPOUJIEH C TPEThEH MOMBITKH; JaHBI OTBETHI HA MOJIO-
BUHY 3aJIaBa€MbIX MpErnojaBareieM BOIIPOCOB, TOKa3aHO 3HAHWE OCHOBHBIX MOHSITUN TEMBI, BbI-
HECEHHOW Ha ompoc. B oTBeTe CTyJIEHTOB OTCYTCTBYIOT BBIBOJIBL. Y MEHHE PACKPHITh KOHKPET-
HbIE TPOSIBIIEHUS] 0OOOLICHHBIX 3HAHMHM He Toka3aHo OOyyaromuics MpU ONpOce MPaBHIBHO
OTBETHJI Ha OOJIBIIIYIO YaCTh 33/1aBa€MBIX BOIIPOCOB, OJHAKO, peueBoe opopmiieHHE TpeOyeT Mmo-
NPaBOK, KOPPEKLIMH, CTYIEHT 3HAET XO/1 BHIOJIHEHHS MTPEJICTOAIIEH 1Tab0opaTOpHOU pabOTHI.
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«2» (neyooenemeopumenvbHo): ONPOC HE MpOiiieH, oOyJaroluiics HE 3HaeT OCHOB TEMBI,
He CIIocOOCH JienaTh apryMEHTHPOBAaHHbIE BHIBOJBI M IPUBOIUTH ITPUMEPHI, OKA3bIBAaET cradoe
BJIaJICHHE MOHOJIOTHUYECKOW Peubl0, HE BJIAZCET TEPMUHOJIOTHEN, MPOSBISIET OTCYTCTBHE JIOTHY-
HOCTH M TIOCJIEJOBATEIbHOCTU M3JI0KEHHS, JIeJIaeT OMMOKH, KOTOPhIe HE MOXET UCIIPABHUTh, J1a-
e TPU KOPPEKIMU IMPeroiaBaTeNieM, OTKa3bIBA€TCsl 0TBEYAaTh HAa BONpockl. OOyyaromuiics He
CMOT OTBETUTH AK€ Ha TOJIOBHHY 33/IaHHBIX €My BOIIPOCOB, HE 3HACT X0Ja MPOBEICHUS Ipei-
CTOSIIIEH JTabOPaTOPHON PaOOTHI.

Kputepun oneHuBaHHUS 3alIMTHI OTYETHBIX MATEPHAJIOB 10 TeMe J1a00paTOPHOii pa-
00ThbI (TEKYIIHiT KOHTPOJIb, (hopMupoBanue kommerenuuu IMK-1)

«5» (omauuno): paboTa BBHINIOJIHEHA B CPOK; OPOPMIICHHE U COJepKaTEeNbHAs YaCTh OTYETa
00pa3ioBkie; paboTa BHINOJIHEHA CaMOCTOSTENIBHO; MPUCYTCTBYIOT COOCTBEHHBIC OOOOIICHHS,
3aKJIF0OYeHHS U BBIBOJBI. OOyuarommiicss MpaBUIBHO OTBETHII HA BCE BOIPOCHI MPH 3AIUTE OT-
YETHBIM MaTEPHAJIOB.

«4» (xopowo): paboTa BBIIIOJHEHA B CPOK; B OPOPMIICHUN OTYETAa U €r0 COJIePKATEIHHON
YacTH HET IrpyObIX OMIMOOK; paboTa BBITOJIHEHA CAMOCTOSTEIILHO; IPUCYTCTBYIOT COOCTBEHHBIC
00001IeHu s, 3aKITI0UeHHST U BBIBOABI. OOyJaromuiics Py 3aIIUTe OTYETHBIM MaTEepHajoB Ipa-
BUJIBHO OTBETHJI HAa BCE BOIIPOCHI C MTOMOIIIBIO MIPETIO/1aBaTellsl.

«3» (yoosnemeopumenvbHo): paboTa BHIOJIHCHA C HapyIIeHUEM rpaduka; B 0ohOpMIICHHH,
COJICPKATEIBHOM YaCTH OTYETa €CTh HEIOCTATKU; Pab0Ta BBIMOJIHEHA CAMOCTOSATEIILHO, IPUCYT-
CTBYIOT cOOCTBEHHBIE 000011eHHsI. OOyyaroluiics MpH 3alUTe OTYETHBIM MAaTEPHAIOB OTBETHII
HE Ha BCE BOIPOCHI.

«2» (Heyodoeremsopumenvho): opopmiieHne pabOThl HE COOTBETCTBYET TPEOOBAHUSIM; OT-
CYTCTBYIOT WJIM C/I€TIaHbl HETIPaBUJIbHBIEC BBIBOABI U 00001eHus. OOyuaronuiicss He CMOT 3allly-
TUTh OTYCTHBIC MATEPUAIIBI U MTOSICHUTH MPEICTABIICHHBIC TAHHEIC.

Kpurepun oneHMBaHusl BbINOJHEHHUS 32[IaHUI B TeCTOBOI (popme (TEKyLIMH KOH-
TpoJb, popmupoBanue komnerenuuu IK-1)

[To utoram BBINOTHEHUS] TECTOBBIX 3aJaHHMI OIEHKA MPOM3BOJIUTCS MO YEThIPeXO0alib-
Ho 1mikane. [Ipu mpaBUIBHBIX OTBETAX Ha:

86-100% 3amaHuii — OLEHKA «OMAUYHOY,

71-85% 3agaHuii — OLIEHKA «XOPOULOY»,

51-70% 3agaHuit — OLEHKA «Y0081emMEOPUMETILHON,

MmeHee 51% - oLleHKa «Hey0061emeopumenbHo ».

7.3. TunoBble KOHTPOJIbHbIE 321aHUS UJIN HHbIEe MaTepHaJibl, He0OXOAUMBIE [JIsl OLIEHKH
3HAHM, YMEHU, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YIOIIMX 3TANbI
(popMHpOBaHUSI KOMIIETCHIIMI B Ipo1ecce OCBOCHNUS 00pa30BaTeIbHOIN NPOrPaMMblI

KoHTpoJsibHBIE BONIPOCHI K 3K3aMeHY (IIPOMEKYTOYHBbIH KOHTPOJIb)

1. Knaccudukamus mucnepcHbsix cucteM. [Ipu3HakKu KOJIJIOWTHOTO COCTOsIHHSA. Mecto
KOJUTOUTHBIX CHUCTEM CPEIH TUCTIEPCHBIX.

2. CoBpeMeHHBIE TMpEACTaBIeHUS O (aKTOpax CTAOMIM3AIUH KOJJIOUTHBIX CHUCTEM.
DnekTpuueckuii GakTop cTadUIU3aIim.

3. Kaxk Bnusier npupozaa u konrenrpanus nekrpoautoB KCI, K;SO4, K3POy4 Ha cocTosi-
HUE JBOMHOTO 3JIEKTPUYECKOIO CII0SI THIPOOKHUCH Kere3a?

4. Teopus aacop6uun BOT. Ananu3 ypaBHenuss BOT u Buasl u3orepM aacopOUUU.
Ornpenenenne yaeIbHON MOBEPXHOCTH TBEPAOTO ajcopoerTa mo meroay bOT.

5. Onpenenenue pasmepa KOJJIOUTHBIX YaCTHUI] ONTHYECKHMMH MeTojgamu. [loHsTHEe O
HedemomMeTpun U TYpOUIUMETPUH.
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6. PaCC‘-II/ITaTI: HOBCpXHOCTHYIO AKTUBHOCTH MaCHHHOﬁ KHUCJIOTHI Ha rpaHHue T'CIITaH-BOAA
nipu 293K 110 JaHHBIM:

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

c-10%, Jix/m® | 72,53 68,12 63,53 58,6 50,3

7. Hanmmmre ¢opMyily MHIIE/UTBI 30J11 MOJUCTOrO cepedpa, MOJydeHHOr0 B Pe3yJIbTaTe
peaKIuu:
AgNO; + KJ = AgJd| + KNO3
eciiu KJ B3sT B 4-X kpatHOM u30bITKe 10 oTHOIIeHHIO K AGNO3. C momorkko
KaKHX 3JICKTPOJIMTOB MOXHO BBI3BATh KOATYJISIIHIO 3071517

8. IloBepXHOCTHOE HATSKEHHE. 3aBUCUMOCTh IIOBEPXHOCTHOI'O HATSKEHHsI OT TeMIepa-
Typbl. VI3MeHeHue SHTATBIUH U SHTPOIIUH CUCTEMBI ITpH 00pa30BaHUM MOBEPXHOCTH.

9. CtpoeHue ABOHHOIO 3JEKTPUYECKOTO cios. DieKTpodope3 U 3IEKTPOoOCMOC. DJeK-
TPOKMHETUYECKHUM ITOTEHIINAI.

10. V3 nabmrogeHUi CMEMICHUs] YaCTHI] TYMMHUTYTa BBIYMCIUTH KOHCTAaHTY ABOTaIpo,
ecnu paauyc yactul paseH 0,0212 Mkm, a 3a Bpemsi paBHOE | MMH. 4aCTULIBI IEPEMECTUIINCH Ha
10,65 mxMm. Temmeparypa omsita 17 °C, Bazkocts cpesi 0,011 Ilyasa.

11. TloBepXHOCTHOE HATSDKEHHE M METOJAbl €ro OmpeleieHHs. TepMoIuHaAMHYecKOoe
YPaBHEHHUE COCTOSIHUSI TIOBEPXHOCTHOTO CJIOS W KJACCU(PUKalLMs NOBEPXHOCTHBIX SBJICHUN Ha
€ro OCHOBE.

12. O6meH MOHOB B HapyKHOU OOKJIa/Ke ABOMHOIO IEKTPUUYECKOro cios. JInoTponHsie
PSABI HOHOB.

13. Beraucnute koddpurueHT quddy3uu 3o ASpSg, eclii paguyc 4acTull I = 210 m,
B3KoCTh cpeabl 1 = 0,001 H-CeK/M’, temneparypa 16 °C.

14. Tepmoaunamuueckoe ypaBHenue ['n00ca, ucmnoip3yeMoe Mpu OMUCAHUU MPOIECCOB
azcopOunu. AHalu3 ypaBHEHHUS.

15. OGMeH MOHOB B HapY)KHOM 0OKJIa/IKe TBOMHOTO 3JIeKTpUYecKoro cios. JInoTponHble
PAIBI HOHOB

Bonpocekl, BBIHOCMMBIE HA ONPOC (TEKYIHA KOHTPOJIb)
(¢pparmenT K J1abopaTopHOii padoTe «/3ydyeHue agcopOIIuu TOBEPXHOCTHO-aKTUBHBIX Be-
[IECTB Ha TPaHMIAX PA3/eia KUIKOCTh-Ta3»)

1. OcHoBHBIE OOBEKTHI UCCIIEJOBaHMSI KOJUTOMAHON XuMuu. Knaccudukanus nosepx-
HOCTHBIX SIBJICHUI

2. OnpenernieHne mporecca aIcopoIuu

3. Uto Ha3bIBaIOT a/1cOpOATOM U aJICOPOEHTOM

4. [ToBepXHOCTHO-aKTUBHBIE BELIECTBA, X KiIaccuuKaIius.

5. Kaxk omnpenensercs yaenbHasi MOBEPXHOCTb a1cOPOEHTA, Mpe/iesibHAs aIcopOLus 1
IUIONIA/Ib MOJIEKYJIbI B IOBEPXHOCTHOM cJ10€?

6. Ananu3 ypaBHeHus JleHrmiopa.

Bonpochbl, BBIHOCHMbIE HA 3aIIUTY OTYETHBIX MATEPHAJIOB MO BBIMOJHEHHOMH
JadopaTopHoii padoTe (TeKymii KOHTPOJIb)

1. llens u 3amaun mabopaTopHOl pabOTHI;

2. OCHOBHBIE TEOPETUUECKHE 3aKOHOMEPHOCTH JIAHHOT'O pa3/ena;

3. Meronuka npoBeneHust 1a00paTOPHOI paboTHI;

4. Ha3znaueHue 1 IpUHIMI pabOThI 1a00paTOpHOro 000py0BaHUs / CTEHIOB;

14



5. AHanM3 MONyYeHHBIX B XOJie J1a00paTopHO pabOThl pe3ysIbTaTOB, OOBICHEHHE TOTY-
YEHHBIX PE3YJIBTATOB C YIETOM TEOPETUUECKHX 3aKOHOMEPHOCTEH.

@dparMeHT 32/IaHUS B TECTOBOM (popMe (TeKyLIUil KOHTPOJIb)

Kakue ¢puzuueckue ceoticmea naubonee xapakxmepmbi 0Jisi C6A3HOOUCNEPCHBIX CUCTEM?

a) BsizkocTb,

0) [ToBepXHOCTHOE HATSHKEHUE;

B) YIpyrocTs;

r) [IpouHOCTS;

1) I110THOCTB;

E) IlmactuuHOCT®.
Kakxue moodenu udeanvhvix cucmem jexcam 6 OCHO8E pPeONOSUHECKUX MoOeell MexaHuyecKux
ceolcme Mamepuanog?

B) U neanbHblii ras;

0) UneansHo — ynipyroe teno ['yka (cniupanbHas MpyxuHa);

B) UneanbHo Bsizkoe Teno (Hbr0TOHOBCKAS KUKOCTD);

r) UneansHo mutactuyeckoe Teno Cen — Benana — Kynona (TBepioe Tenno, Haxoasmieecs
Ha ITOCKOCTH);

n) UneanbHblil pacTBOp;

e) WneanbHblil KpucTal.
B konnouonoi xumuu noHamus cmpykmypsl U CMpyKmypooopaz08anus NPUHImMo Ce:a3vl8ams C
Koazynsayuel, 8 npoyecce KOMopol NpouUcxooum oOpazosanue NpoCmpaHCmeeHHOU CemKU U3
yacmuy OucnepcHotl ¢hasvl ¢ peskum yseauuenuem npounocmu cucmemsl. Ilpu smom c60600HO-
oucnepcHvle cucmembl nepexooam 6 cesaszHooucnepcHvle. Ha xaxue xnaccel noopazoensaiom ma-
Kue cucmemsl N0 CMpPYKmMYpPHO — MexaHudeckum ceoticmeam (no I1. A.Pebunoepy)?

a) KonjeHcallmoHHO—KpHUCTaUIU3allMOHHBIE CTPYKTYpPbI, BOSHUKAIOIINE 33 CUET XUMHUYE-
CKOTO B3aMMOJICHCTBHS MKy YAaCTHIIAMU U UX CPACTaHHs C 00pa30BaHUEM KECTKOW 0ObEMHOM
CTPYKTYPHI;

0) Kpucrannmdeckre cTpyKTypbl, BOSHUKAIOIIUE MEKIY BEIIECTBAMHU C HOHHBIM THUIIOM
KPUCTAJUIMYECKOM PEHIETKH 3a CUET MOHHBIX CBS3EH;

B) KoarynsiimoHHble CTPYKTYpbI, B KOTOPBIX B3aUMOJICHCTBUE MEXAY YaCTHUIIAMH UICT
yepes3 NPOCIOUKY JUCTIEPCUOHHOM CPEIbl;

r) AMOpQHBIE CTEKI000pa3HbIe CTPYKTYPHl C KOBAJCHTHBIMU CBS3SIMH MEXIy YacTHIIa-
MH.
Kax naszwieaemcs cnocobnocms cucmemvl 80CcCmManasiueams nepeOHAUAIbHYIO CIMPYKMYpPY 60
8peMeHU nocie ee MexaHuiecko2o paspyueHus?

a) DIacTUYHOCTD;

0) [Mentuzanus;

B) Tuxcorponus;

r) [InactuyHOCTS;

n) Peonekcus.
Kak nazvisaemcs cnocoonocmu cucmemvl ygenudusams NPOYHOCHb 80 8peMeEHU Npu Oeticmeuu
HanpsdiceHus: coguea (MedeHHoe spaujenue, Hanpumep).

a) DIaCTUYHOCTB;

0) [lenru3arus;

B) Tuxcorponus;

r) [ImactuyHOCTS;

n) Peonexcus.
Kakue uz nepeuucnennvix cucmem omnocamcs K C653H0OUCNEPCHBIM?

a) [lopomku;

0) [ensr;
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B) ['enu;

r) 30iH;

n) CtynHu

e) I'pyHTHI.
Dnacmuunvie cmyonu BMC aenstomces oOnoghasnvimu cucmemamu. Kakue cneyughuueckue ceoti-
CcmMea npucywiu Smum cucmemam?

a) HaOyxanue npu n30upaTeIbHOM TOTJIONICHUH KHUJIKOCTH;

6) [Tornouienue nmapoB )KUIAKOCTHU B pe3ylbTaTe 00pa3oBaHus aCOPOLIMOHHBIX CIIOEB WU
KanWJUISIPHOM KOHJICHCALNY;

B) Como0Ounu3anms;

r) O6pa3oBaHne rOMOTEHHBIX U TOPUCTHIX MEMOpaH.
Topowiku modcno paccmampusams kax ocadicoenuvie asposonu (1/I). Tax kax wacmuyvt ouc-
nepcHoll haszvl HAX00AMCA 6 KOHMAKMe, N0 ONPeOeleHUl0 UX MONMCHO OMHECmU K CEA3HOOUC-
nepcHuiM cucmemam. Kaxoe ceolicmeo ¢ mouku 3penus. peonrocuu A8sAemcs: OCHOBHbIM O/ NO-
pouwkog?

a) ChlImy4ecTs;

0) TexyuecTs;

B) Cle:x1BaeMOoCTb;

r) Pacnipuienue
B nousosedenuu 011 nopowkos 8 3a8UcCUMOCmY Om pamepos Yacmuy NPUHaImol pazusvlie Ha36d-
Hus: I- neinw, 2- necok, 3- nyopa. Pacnonoscume smu cucmemul 8 nopsoke 603pacmanusi Ouc-
NepCHOCMIL:

a) 1-2-3;

0) 2-3-1;

B) 3-1-2;

r) 2-1-3.
Buibepume onpeodenenue, naubonee noino packpulearowee cooepicanue nouamus. Kornouonas
XUMUsL — 3Mo....

A) CamocTosTenbHBIN paznen GU3NIecKor XUMUH;

b) Hayka o moBepXHOCTHBIX SIBICHHSX U AUCIIEPCHBIX CUCTEMAX;

B) Hayka o BeicokomonekynsipHbIX coenquHenusx (BMC);

I') Hayka o npomeccax, IpOTEKAIOIUX B )KUKUX AUCIIEPCUOHHBIX Cpe/iax.
Hucnepcrnocms — smo...

a)KonnuecTBeHHBIH mapamMeTp, yKa3bIBalOIMI Ha CTENEHb Pa3poOJCHHOCTH BEIECTBa,
pa3mep MexdazHo TOBEPXHOCTH;

b) Mepa pa3apoOieHHOCTH BEIeCTBa;

B) Menko pa3apo0iaeHHOE COCTOSTHUE BEIECTBA;

I') BennunHa, paBHast yAeIbHON MOBEPXHOCTH BELIECTBA.
Kaxue npusnaxu naubonee xapakmephwvi 011 00beKmo8 KONNOUOHOU XUMUU?

a) ['ereporeHHOCTb;

b) Hannuue mexdasHoi moBepxXHOCTH;

B) TepmoanHamuueckasi yCTOWIMBOCTbD;

I') F'omoreHnHoOCTS;

) ducnepcHocTh
Ykascume ceoticmea, ne npucyujue KoaIOUOHbIM CUCTEMAM:

a) [Ipo3pauHoCTh;

0) [losBnenue konyca TuHIANS MpU OCBEIIEHUU B TEMHOTE COOKY MPOEKIIMOHHBIM (o-
HapeM;

B) 'omorenHocTs;

I') Hanmuume G0bIIOro OCMOTHYECKOTO JIABICHUS.
Kaxue pazoenvt nousosedenuss mecHo c6:3ambl ¢ NPeOMemom KOJLIOUOHOU Xumuu?

a) XMMHUYECKUI COCTaB MIOYB U TPYHTOB;
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6) CTpoeHue U CBOMCTBA MOYBEHHOT'O MOTJIOIAIONIETO KOMIUIEKCA;

B) MoHHBII 0OMEH B MoYBax;

r) buoxumus rymyca.
Kakue ¢husuxo-xumuueckue cucmemvl umerom couucmed, 60 MHO2OM CXOOHblE CO C8OUCMBAMU
KOJLLOUOHBIX CUCTNEM C HCUOKOU OUCNEPCUOHHOU CPedoti?

a) Bognbie pacTBOpHI MOJIUAIIEKTPOIUTOB;

6) BoHo-coseBble pacTBOPHI;

B) MUKpOreTeporeHHbIe CUCTEMBI: CYCIIEH3UH, IMYJIbCUU, TIEHBI;

r) bunapueie cucrembl, oOpa3oBaHHbIE JBYMsI OPraHUYECKUMHU >KUJIKOCTSIMH — IOMOJIO-
ramu;

1) ACCOIMaTUBHBIC KOJIJIOUIBI.
Kaxoe onpeodenenue ne ompasicaem cywnocmu ¢usuveckoco napamempa? Ilosepxnocmmuoe
Hamsxjcenue onpeoensen...

a) CTeneHb reTeporeHHOCTH;

0) Pe3koctb nepexoaa ot oHOU a3kl K APYrou;

B) CTeneHp B3aMOACHCTBUSA MEXKY COMIPUKAcarOMMHucs (azamu;

r) Paznmuune mMexty conpukacaromumucs $hazamu.
Kaxue memoovl nonyuenus KoiiouOHbIX cucmem OmHOCAMCs K OUCNEPCUOHHBIM?

A) MexaHnndeckue METO/Ibl;

0) Mertoa ruaposn3a coyei;

B) YIIbTpa3ByKOBOW METOI;

r) MeTo/1 3aMeHbI pacTBOPUTEIIS.
Kaxue memoowt nonyuenus KoriouoHulX cucmem OmHOCAMCs K KOHOEHCAYUOHHbIM?

a) MexaHnueckue MeTO/Ibl;

0) MeToj ruaponm3a coeit;

B) YIIbTPa3ByKOBOW METO/I;

r) MeToJ1 3aMeHbl paCTBOPUTEIIS.
Bce monexynapro-xunemuyeckue c80tUcmaa KOJLLOUOHBIX CUCTNEM ABNAI0MCS CLeOCTBUEM...

a) BpoyHOBCKOTO TBMKEHMS;

6) Kunernueckoii Teopuu razos;

B) TemnoBoro ABUKEHUS YaCTHL;

r) OCHOBHBIX 3aKOHOB TEPMOJANHAMUKH.
Yemotiuueocms  Oucnepcuonnou  cucmemvl  onpeoensemcs ee  CnocOOHOCMbIO COXPAHAMb
HA4anbHyl0 cmenewb OUCHEPCHOCMU Yacmuly U Ux pasHomepHoe pacnpeoeieHue 8 OUCnepCUuoH-
Hotl cpede. Paznuuarom Kunemuueckyio u azpecamusHyio yCmoudusocniu.

VYkaxure pakTopbl KHHETUYECKOH YCTOHUMBOCTH 3011€H.

a) JlucrepcHOCTh CUCTEMBI;

0) BsizkocTh cpenibl;

B) [IpucyrcTBre B pacTBope MOCTOPOHHUX BellecTB (A1ekTpoanToB wiu BMC);

r) Pa3sHocTh TIIOTHOCTEH THUCTIEPCUOHHON CPebl U JUCTIEPCHOM (Da3bl.
Ykaosircume gpaxmopul acpecamuenoii ycmouiuugocmu 30.ell.

a) bpoyHoBcKoe IBIKEHUE;

0) Temmiepatypa;

B) JlucriepcHOCTS;

r) [IpucyTcTBUE B pacTBOpE MOCTOPOHHUX BelecTB (31ekTponuToB wim BMC).
Kaxkue onpeoenenus ne coomeemcmayiom cooepicanuio NOHAMUSL «KOA2YAAYUA» ?

a) [Ipouiecc ykpymHEeHHUs] MUIIEIUT 307151 32 CUET COEUHEHUS APYT C IPYTOM;

6) IIpouecc BCIIBITUSL CTBOPOKEHHOW AUCTIEPCHON (ha3bl;

B) [Iponecc cnunanus MUIIEIUT 30715 O] BIUSIHUEM BHEIITHETO BO3/IEHCTBUS;

r) SIBjeHHe MPOXOXIEHHs depe3 Mopbl (GUIBTPAa CBEKEOCAKIEHHOTO OCa/Ka MpHU IMpo-
MBIBaHUH OOJIBIINM KOJMYECTBOM BO/IBI.
Kaxkoe u3 nepeuucnennvix ceoticme 6 00UHAK080U cmenenu npucyuje JU0301aM U CYCneH3uam?
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a) ekt Dapanes — Tunnans;

6) duddysus;

B) Koarynsuus;

r) [lentu3zanus.
llopoe koacynayuu oyenugaemcs SeIUUUHOU MUHUMATLHOU KOHYEHMpayuu 271eKmpoauma
(monw/n), svizvleaowuil koa2ynsayuro. OH 3aeucum om eIUdUHbl 3aPA008 UOHO8 000ABIAEMbIX
INEKMPOIUMOS. YCMAaHOBIeHo, YUMo Koa2yiupylowum oeticmeuem o01aoarom npomueouonsl, d
CHOCOOHOCMb K KOA2YIAYUU YEeIUdUBAemcs NPONOPYUOHAILHO €20 3apsaody, 835MoMy 8 HeKOmOo-
POl cmenenu.

Kak HazpiBaeTcs ’T0O UMEHHOE MTPABUIIO?

a) [IpaBuno Hepuera — IlIunoBa;

0) [IpaBuo Tpay6e — Jltokiio;

B) 3akoH boiuis — Mapuorra;

r) [IpaBmiio ynere —"apan.
Caunu oounakosvie 06vemvl 08YX 800HbIX pacmeopos. 0,1 M pacmeopa iioouoa kanus u 0,05 M
pacmeopa numpama cepedpa. Kakas uz ¢popmyn npasunivho ompasicaem cmpoeHue obpazoeas-
WUXCs MUYesll KOJIOUOH020 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 HauboOILUWUM KOA2YIUPYIOWUM OeticmueM HA NOJY4eHHbIl
30167

a) Ca2+

0) Al3+

B) SO42-

r) PO43-
Tuxcomponus — cneyughuyeckoe cgolicmeo Koazynsayuounvix cmpykmyp. Kaxoe uz onpedenenuil
He coomeemcmeyen CyuHOCmu 3mo2o NOHAMus?

a) BoccraHoBneHne CTPYKTYpPbI CUCTEMBI 11OCIIE CHATUS HATPY3KHU;

0) SIBiieHNE N30TEPMUYECKOTO 0OPATUMOTO MEPEXO0/IA «30JIb <> TEIIbY;

B) HeoOpatumelii nepexos «rejib — 30J1b»;

r) YBeIu4eHue MPOYHOCTH CTPYKTYPHI CO BpEMEHEM TOCTIE CHATHS HAIPSHKCHHUS.
Kaxue 301u nazviearomes «oenvimuy?

a) MyTHOBaThIE;

6) Nmeromue roay06oBaThlii IIBET COOKY U KpAaCHOBATHIN Ha POCBET;

B) becuBeTHsle;

r) He nornomiaromue caer.
B kakux ciy4asix MOXeT HaOJII0AaThCs OMAIIECIICHIINS B KOJUIOMIHBIX CUCTEMAX?

a) [Tpu HaOnrOIEHUN B IPOXOASIIEM CBETE;

0) [Ipu HaGm01€HNN B OTPA’KEHHOM CBETE;

B) Ha TemHOM (oHE;

r) [Ipn HCKyCCTBEHHOM OCBEIICHUH.
Kaxkue cnou ne xapaxmepnul 013 cmpoenus muyenn 2uoposoneti?

A) duddyznsbri;

b) unonbHblii;

B) AncopOunoHHbIi;

I') Ban-nep-BaanbCoBBIif;

1) N3osnexTpruyeckuii.
Kaxue cocmasnvie uacmu KoanouoHou yacmuybl 08UNCYMCA 8 IJIEKMPULeCcKoM noe?

a) ['panyna;

6) Snpo;
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B) Arperar;

r) Munenna;

1) Aucddys3usrii croii;
€) ACOpOIIMOHHBIN CITOH.

7.4. CooTBeTCTBHE HIKAJIbI OLIEHOK U YPOBHeEi c(hpopMUPOBAHHBIX KOMIIETeHIIHii

YposeHs chopmu-
POBaHHBIX KOMITE-
TEHIUH

Ornenka

IlosicHeHus

Bricokuii

O1inyHo

TeopeTnueckoe coAep:kaHUE Kypca OCBOEHO IMOJHO-
CTBIO, BCE MPEAYCMOTPCHHBIC MMPOTrPaMMOil 00yUeHHS YIeOHBIC
3aJIaHHST BBITTOJTHCHEL.

OOyyaromuiicss JIEMOHCTPUPYET BBICOKHME 3HAHUS OC-
HOBHBIX 3aKOHOB KOJUIOMJHOM XMMMH, 3HAeT OCHOBHBIMM 3a-
KOHOMEPHOCTSIMH TIPOIIECCOB aJICOPOINH, aare3ur, CMavyHnBa-
HUS, PACTEKaHUSs, SJIEKTPOIIOBEPXHOCTHBIX SIBJICHUM; Ha BBICO-
KOM YPOBHE BJAJEET METOJAMHU HCCIENOBaHUSA KOJUIOHUJIHBIX
CHCTEM; TOTOB CaMOCTOSATCILHO HCHOJIL30BaTh 3aKOHBI KOJIJIO-
WIHOW XUMUH JJISl pelIeHus mpodecCHoHaNbHBIX 337a4 B TIpe-
JejiaX CBOMX ITOJTHOMOYHH

bazosrIit

Xopomo

Teopernueckoe cojiepKaHUe Kypca OCBOCHO IIOJIHO-
CTBIO, BCE TIPEAYCMOTPEHHBIE POTPaMMOil 00ydIeHHS YIeOHbIC
3a7aHusl BBIIIOJIHEHBI ¢ HE3HAYNTEILHBIMH 3aMEYaHHSMHU.

OOyyarolmuicss JAEMOHCTPUPYET Oa30BbIC 3HAHUS OC-
HOBHbBIX 3aKOHOB KOHHOI/IILHOﬁ XUMHH, 3HACT OCHOBHBIMH 3a-
KOHOMEPHOCTSIMH TIPOIIECCOB aJCOPOLUH, aIre3ny, CMadnBa-
HUS, pacTEeKaHUs, MIEKTPOIIOBEPXHOCTHBIX SIBIICHHI; Ha 0a30-
BOM YPOBHE BIIQJICET METOAaMHU HCCIEIOBAHUS KOJUIOMIHBIX
CHCTEM; TOTOB 3aKOHBI KOJUIOMJIHOW XHMHHU JUIS DPEIICHHS
npodeccnoHaIbHBIX 33124 B TIpeJiesiaX CBOMX MOJIHOMOYHI

IToporossiii

VY nosnerBopu-
TEJIBHO

TeopeTnueckoe cofepikaHue Kypca OCBOCHO YacTHUYHO,
OOJNIBIIMHCTBO TMPEIYCMOTPEHHBIX MPOTPaMMON  0OydeHHsI
y4eOHBIX 3a/IaHUH BBIITOIHEHO, B HUX UMEIOTCS OLIHOKH.

OOyuaromuiicst IEMOHCTPUPYET MMOPOTOBBIE 3HAHUSI OC-
HOBHBIX 3aKOHOB KOJUIOMJHOH XMMHH; 3HAET OCHOBHBIMH 3a-
KOHOMEPHOCTSIMH TIPOIIECCOB aJCOPOLUH, aJIre3nuy, CMadnBa-
HUS, pacTeKaHUs, dJIEKTPOIIOBEPXHOCTHBIX SBIICHHUH; Ha MOPO-
TOBOM YPOBHE BIIJICET METOJIaMH MCCIIEIOBAHUS KOJUIOMTHBIX
CHCTEM; IT0J] PYKOBOJICTBOM I'OTOB HCIIOJIb30BaTh 3aKOHbI KOJI-
JOUTHON XUMHH JJIsl pelieHus] Mpo(eCcCCHOHATBHBIX 3a/1a4 B
npeJenax CBOMX NOJTHOMOYMI

Huskuit

Heynosnerso-
PHUTEIBHO

TeopeTnueckoe cojiepkaHHe Kypca HE OCBOEHO, 0O0JIb-
IIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOii 00yYeHHS YIeOHBIX
3a/laHuii TMOO HE BBIMIOIHEHBI, TUOO COEpIKaT rpyOble Ommo-
KM, JOIOJHHUTEIbHAS CaMOCTOsITeIbHas padoTa HaJl Marepua-
JIOM He TIprBeJia K KaKOMY-TH00 3HAYUTEIHLHOMY TOBBIIICHUIO
KauyeCcTBa BBHITIOTHEHMSI YIeOHBIX 3a/IaHUM.

OOyuatomuiics He 3HAET OCHOBHBIC 3aKOHBI KOJUIOWI-
HOM XMMHH, 3aKOHOMEPHOCTH IPOLIECCOB aJICOPOIIMH, alTre3HH,
CMaYMBaHUsS, PACTEKAHUS, AJICKTPOIIOBEPXHOCTHBIX SIBIICHUM;
HE BJIQJIEET METOIaMH HCCIICIOBAHUS KOJIJIOWIAHBIX CHCTEM; HE
TOTOB MCITOJIb30BaTh 3aKOHBI KOJJIOUIHOW XMMHHU JJISl peliie-
HUSl TPOPECCHOHANBHBIX 33/1a4 B IMpejeiax CBOMX IOJHOMO-
qui
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8. MeToauyeckue yKazaHus J1Jisl CAMOCTOSITEIbHOM PadoThl 00y4ar0IIMXCS

CamocTtosTenbHas paboTa CrOCOOCTBYET 3aKpEIUVICHHIO HaBBIKOB pabOThI ¢ y4yeOHOU U
HAy4YHOW JIUTEPATypOil, OCMBICICHUIO U 3aKPEINICHUIO TEOPETUUECKOI0 MaTepuasa Mo yMEHHIO
apryMEeHTUPOBAHO IpeJIaraTh 3KOJOTHYecky 0e30MmacHble TEXHOIOTHH.

Bun yueOHbIX 3aHS-

i Opraau3anus AesTeIFHOCTH 00yJaromerocs

B xone nexuuii npenoaaBaTeab U3J1aracT U pa3bsCHIET OCHOBHBIE,
HauOoJee CI0KHbBIE MMOHATHS TEMBI, a TAK)KE CBSI3aHHBIE C HEH TEOpeTHU-
YECKHUE M MPAKTUYECKUE MPOOJIEMBbI, AT PEKOMEHJAIMU Ha BBINOJIHE-
HUE CaMOCTOSITENIbHOM pabOTHI.

B xoje neknuii 00y4arommuMcs peKOMEHTYEeTCS:

- BECTU KOHCIIEKTUPOBaHUE Y4eOHOTO MaTepuaa;

- oOpamars BHUMaHHE Ha KaTeropuu, (GOpMyIHpPOBKH, pacCKphIBa-
IOIIKE COJIepKaHUE TE€X WM UHBIX SIBJICHUI U MPOLECCOB, HAYYHbIE BbI-
BOJIbI U MPAKTHUECKUE PEKOMEHAAINH 110 UX TPUMEHEHHIO;

- 3aJ1aBaTh MPENOJABATEII0 YTOUHSIIOUIME BOIIPOCHI C LIEJIBbIO YSICHE-
HUSI TEOPETUYECKUX MOJOKEHUM, pa3perieHus] CIOPHBIX CUTYaIIUM.

B pabounx KOHCHEKTaX *ellaTeJIbHO OCTaBISThH MOJS, HA KOTOPBIX
BO BHEAYJUTOPHOE BpEMsSI MOXXHO CJelaTh MOMETKH U3 Yy4eOHO-
METOJIMYECKOT0 OOecreyeHus Al CaMOCTOsTeNbHOM paboThl 00yvaro-
IIUXCS, JOMOJHSIOMIETO MaTephal MPOCIYIIAHHOW JICKIIUU, a TaKkKe
MMOMETKH, TOJYEPKUBAIOIINE 0COOYIO BaXXKHOCTh T€X WJIM UHBIX TEOPETHU-
YECKUX MOJIOKECHUM.

s ycreurHoro oBIafeHUsT KypcoOM HEOOXOIUMO MOocelaTh BCe
JIEKINH, TaK KaK TEMaTUYECKUM MaTeprasl B3aUMOCBSI3aH MEXIY COOOM.
B cnydasx mporycka 3aHSITHSI CTYACHTY HEOOXOJIUMO CaMOCTOSITENTLHO
M3y4YUTh MaTepuaid U OTBETUTh HAa KOHTPOJIbHBIE BOIPOCHI MO MPOIY-
LIEHHOM TeMe BO BpeMs MHAMBUAYaJbHbIX KOHCYJIbTAIlUH.

Jlabopamopuwie 3anamusi — 3TO akTHBHas (opma y4ueOHOTOo
mporecca, rAe  OOy4aromuiics ~ 3HAKOMHUTCS  C  OCHOBHBIMHU
3aKOHOMEPHOCTSIMH ~ TIPOLIECCOB  afACOPOIMH, aare3ud, CMadyuBaHMUs,
pacTekaHusi, 3JIEKTPOIIOBEPXHOCTHBIX SBICHHUM, METOAAMU HCCIIEAOBAHUS
KOJUTOUTHBIX CUCTEM.

[lepen  HayamoM  pabOTBl  CTYJEHT  OMpAIIMBaeTCsI IO
TEOPETUYECKOM YacTh padOThl — TMPOXOJUT ONpOC, Ha KOTOPOM
MIpenojaBaTesib MPOBEPSIET €ro TEOPETUYECKYIO «IOJJKOBAHHOCTHY (LIENb
paboThl, OCHOBBI HCIIOJIb3YEMOTO AHAIUTHYECKOTO MeETOoJa aHalu3a,
KOHTpOJIbHBIE BoOmpockl u T.1.). CopaepikaHue Ia0OpaTOpHON paboTEHI,
MEepPEeYCHb  3a7]aBaeMbIX KOHTPOJBHBIX BOMPOCOB  YCTAHABIMBAIOTCS
MIpernojaBaTenieM 0 Hadasia BBITOTHEHUS pabOTHI.

Bonpockl  3amaroTcsi  KaXxaoMmMy — CTYIEHTY HMHIUBUIyaJIbHBIC.
OoOyuaromemycsi 1aeTcs JOMONTHUTENBHOE BpEMsl, €CIIM OH HE MOXET
OTBETUTh HA TPH 3aJlaHHBIX eMy Bompoca. llocie AByX Heyma4HbIX
TIOTIBITOK TMPONTH OMpPOC OOyYArOIIUIiCS K BBHIMOTHEHUIO J1IaOOpaTOpHOU
paboTHI HE AOTyCKaeTCsl.

[Io wToram BBINOJHEHUS JAOOPATOPHON pabOThI  KaXKIbIA
oOyyarouiicss opopMIIsIET UHIMBUIYaIbHBIA OTYET, KOTOPBINA 3alMUIIAeT
npenogasatento. [Ipu 3ammre yauThIBaeTcst KauecTBO OPOPMIICHHUS OTIeTa
(Hayume 1enM, 3a1a4, METOJVMKH MPOBEJICHHUS AKCIEPUMEHTA, PacueToB,
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Bun yueOHbIX 3aHs-

T OpFaHI/I3aIII/IH JACATCIBbHOCTU 06yqafomerocsl

BBIBOJIOB), TIPAaBHJIBHOCTE OOpaOOTKM IONYYEHHBIX pE3YyJIbTaTOB |
IPaMOTHOCTB BBIBOJIOB.
CamocrosTenbHas BaxHOl 9acThIO CaMOCTOSATENLHOM pabOTHI SIBIISICTCS YTCHHE y4eO-
pabota (u3y4yeHue | HO u HaydyHOU nuTepaTypbl. OcHOBHasE (PYHKIMS Y4eOHUKOB — OpUEH-
TEOPETHYECKOTO | TUPOBATh CTYJIEHTAa B CHCTEME 3HAHUH, YMEHHH M HaBBIKOB, KOTOPHIC
Kypca, MOATOTOB- | JIOJDKHBI OBITH YCBOEHBI OYAYIIMMU CIICIUATUCTAMU 110 JaHHOH JHCLIH-
Ka K JJaboparop- | IJIMHE.
HBIM 3aHSATHSIM,
TECTUPOBAHUIO)

IToaroroBka K 3K3aMeHy NPEAIOJIaracT:
- U3y4YE€HHE OCHOBHOU U JIOIIOJIHUTEIIBHOW JIUTEPATYPBI
- U3YYEHUE KOHCIIEKTOB JIEKIUI
- Y4acTHE B IPOBOJUMBIX KOHTPOJIBHBIX OIPOCax
- TECTUPOBAHUE 110 TEMaM
OLueHKa 3a 5K3aMEH BBICTABJISIETCA 110 KPUTEPUSAM, IIPEICTABIICH-
HBIM B ITyHKTE 7.2.

IToaroroBska k
9K3aMEHY

9. IlepeyeHb MHGPOPMAIMOHHBIX TEXHOJIOTHii, HCIOJIL3YeMbIX PH OCYIIEeCTBJIEHHT
00pa30BaTeJIbLHOIO MpoIecca Mo THCIAIIHHE

Jlns yCriemHoro OBJaJeHUs] JAUCHUIUIMHON HCIONIB3YIOTCS cieayromue HH(opManu-
OHHBIC TEXHOJIOTHU O0YUCHHS:

* [pU TNPOBENCHHUU JIEKIHMH HCIIONB3YIOTCS TPE3CHTAllMM Marepuayia B IIpOrpamMMe
Microsoft Office (PowerPoint), Bbixonm Ha npodeccHOHaIbHBIC CANTHI, HCIOIb30BAHHUE
BU/ICOMATEPHAIIOB Pa3JIMYHBIX HHTEPHET-PECYPCOB.

* ja0opaTopHble 3aHATHSA IO JUCIMIUIMHE TIPOBOIATCS B CHCHHATU3UPOBAHHON
y4eOHOH aynuTopuu — 1aboparopuu (HU3NIECKON M KOJUTOMTHON XHUMUH.

JlaGopaTopHbIe 3aHSTHS 110 TUCHUILUIMHE TPOBOISATCS C MCIOJIb30BAHUE PA3IHMYHOIO Jia-
OopaTopHOro 00OPY/IOBaHMS, a TAK)KE HA JTAOOPAaTOPHBIX CTEHaX-ycTaHOBKax. Ha 3aHsTum o0y-
YAIOUIMECs 3HAKOMHTCS C METOIaMH OMpe/IeICHUs] (PU3UKO-XUMUYECKUX BEIMYHMH: TEIUIOTHI pac-
TBOPEHUS COJIM, TETUIOTHI THAPATAIIMH, KOHCTAHTHI PABHOBECUS] XUMHUECKOH peakIiy, KOHCTaH-
THI CKOPOCTH XMMHUYECKOW PEaKIMH, KOHCTAHThI JUCCOLUAINU JICKTPOIUTA U T.X., paboToi n
YCTPOWCTBOM NMPHOOPOB M YCTaHOBOK, MO3BOJIIONIMX ONPEAENATh (PU3MKO-XUMHUYECKHE BEJIH-
YHHBI.

B mpomecce wu3ydeHHs IUCHMIUIMHBI YYEOHBIMH LEISMHU  SIBISIOTCS 3HAKOMCTBO
OaxanaBpoM C OCHOBHBIMH METOJaMH pabOThl YCTAHOBOK U MPUOOPOB, ONPEAENIIOMUX (HPU3UKO-
XMMHUYECKHE BEIWYHHBI, METOJMKAMU pacueTa (U3NKO-XMMUYECKUX BEIMYMH. YCBOCHHE,
NOHUMAaHHE, CTPYKTYPHPOBAaHHE TOJYYCHHBIX 3HAHUN 1O OCHOBHBIM pa3jienaM (QH3HYeCKOM
XUMHH.

JInst TOCTHIKEHUSI 3TUX IeNIeil MCIOMb3YIOTCS B OCHOBHOM TpPaJUIIMOHHBIC MHpOpPMa-
THUBHO-Pa3BUBAIOLINE TEXHOJIOTHH O0YYEHUS C yY4ETOM PAa3IMYHOTO COUETAHUS MMACCUBHBIX (hopM
(7exus, TabopaTOPHOE 3aHATHE, KOHCYJIBTAIlHS, CAMOCTOSITEIbHAS pab0oTa) U PENPOAYKTHBHBIX
METOJIOB 00y4YeHHs (ITOBECTBOBATEIBbHOE M3JIOKEHHE y4eOHON HMH(pOpMaIH, 00bICHUTEIBHO-
WLTIOCTPATHBHOE H3JI0XKEHHE).

YHuBepcuTeT 00ecneyeH HEOOXOAMMBIM KOMIUIEKTOM JIHIEH3HOHHOTO MPOTrPaMMHOTO
o0ecreueHus:

®  CEeMeiCTBO KOMMEPYECKHX OIEePALMOHHBIX CHCTeM ceMeiicTBa Microsoft Windows;

e o¢wucHsIif naker npunoxenuit Microsoft Office;

e TIpOrpaMMHas CHCTEMa JJisi OOHAPY)KEHHs TEKCTOBBIX 3aMMCTBOBAaHHWII B Y4eOHBIX U

Hay4HBIX paboTax «AHTUIaruat.BY3»
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10. Onucanne MaTepuaJIbLHO-TEXHHYECKOH 0a3bl, HEOOX0AUMOIi 1JIA OCyIeCTBJIEHUS
00pa3oBaTeJIbLHOIO NMpoIecca mo JTUCIHHIINHE

Peanuzanus yueGHOro mporecca OCyIecTBISETCS B ClIEHUATbHBIX YUEOHBIX ayJTUTOPHUSIX
YHHUBEPCHUTETA JUIS IPOBEJCHUS 3aHATUH JIEKIIMOHHOTO TUINA, JTJAOOPAaTOPHBIX 3aHATHH, TPYIIIO-
BbIX M WHIUBUAYAJIbHBIX KOHCYJIbTALMMA, TEKYIIETO KOHTPOJS U MPOMEXKYTOUHOMH aTTECTAlUU.
Bce aynuTtopun yKOMIUIEKTOBAHBI CIEIUATU3UPOBAHHON MEOENbI0 U TEXHHUYECKUMH CPE/ICTBA-
MU OO0y4YeHHs, CAYXaIIUMU Ui MpelcTaBieHus yueOHo mHbopManuu OOJIBIION ayAUTOPUU.
[Tpr HEOOXOAMMOCTH OOYUYAIOMUMCS MPEATIAraloTcsi Habophl JEMOHCTPAIIMOHHOTO 000pYyI0Ba-
HUS ¥ Y4eOHO-HaIIIAIHBIX TOCOOUii, oOecreunBaroIne TeMaTHUECKUE NLTIOCTPAIIH.

CamocrosTenbHas paboTa 00y4JaroIMXCsl BBITOIHACTCS B CIICIIHATM3NPOBAHHOMN ayAUTO-
pum, KoTopasi 00opyaoBaHa y4eOHOIl MeOenbl0, KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO
NOJKIIoUeHUs K ceTH «VHTepHeT» u o0ecnieyeHreM JOCTYIa B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ectp momemienne s XpaHeHHUsI 1 MPO(UIAKTHYECKOTO 00CITYy)KUBaHUSI y4eOHOTO 000-

pyaoBaHus.

TpeGoBanus K ayAUTOPUAM

HanmeHoBaHue crieliuajJbHBIX MOMEICHUM
U IOMEIEHUH AJIS1 CaMOCTOSITEIbHOM paboThI

OCHAIIIeHHOCTh CIEUAIBHBIX IIOMENCHUN
Y MIOMEIIEHHUH JUII CAMOCTOSITEIIbHONW pabOTEHI

ITomermienne i1 JICKIMOHHBIX 3aHS-
THUI, TPYNMNOBBIX W WHIWBUIYAIbHBIX
KOHCYJIbTALIMM, TEKyIIEH U MPOMEXY-
TOYHOM aTTECTaIlNH.

Crounbl ¥ cTynbs, MenoBas qocka. [lepenocHoe
MYJIbTUMEINITHOE 000py10BaHNuEe (HOYTOYK,
9KpaH, MPOEKTOP).

[Tomermenue aist 1a60paTOPHBIX 3aHs-
TUN

YueOHnast nabopatopusi (pU3MUECKOW U KOJUIOH]-
HOM XMMUH, OCHAalIEHHAsl JJabOpaTOPHBIMU CTOJIA-
MU U CTYJbSMH, CIEAYIOIIUM 000PY0BaHUEM:
JUCTHILIATOp — 1 WT.; poTOKOIOPUMETPHI — 5 IIT.;
KaJOpUMETPbI — 4 MIT.; BECbl TEXHUUYECKUE — 2 IT.,
BECHl TOPCHOHHBIE — 3 INT.; DJEKTPOILTUTKH — 3
IIT.; KOHTYKTOMETPHI — 2 HIT.; pehpakToMeTpsl — 3
mIT.; HeemoMeTpsl — 5 WT.; ciekTpogoromeTp — 1
HIT., POTALlMOHHBIA BUCKO3UMETp — | IIT.

Ilomemenust It CcaMOCTOSTEILHOU
paboTHI

Crombl, cTynbs, 9KpaH, mpoekTop. Paboune mecra
CTYJIEHTOB, OCHAIIIEHbl KOMIIBIOTEPAMHU C BBIXOJIOM
B ceThb VIHTEpHET U ANEeKTPOHHYI0 MH(OpPMAIOH-
HYI0 00pa30BaTeIbHYIO CPENy.

[Tomemienue ans xpaHeHus U Npodu-
JAKTHUYECKOTO 0OCITy)KHBaHUS y4eOHO-
ro 000py/I0BaHUS

PacxoaHble MaTepuanbl JUisl pEMOHTA U OOCITYXKHU-
BaHUs TEXHUKU. MecTa A XpaHeHHus 000pyaoBa-
HUS
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