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1. O01mue moj10KeHu s

Jucuuniauna «KoJuioniHasi XuMush» OTHOCUTCS K 4acTH, (GopMUpyeMOi yuaCTHUKaMHU
00pa3oBaTeNbHbIX OTHOIICHUN Yy4eOHOIo IUIaHa, BXOJSIIET0 B COCTaB 0Opa3oBaTEIbHOU IMpO-
rpamMMebl Beiciiero oopazoBanus 19.03.01 — BuorexnoJiorus (npodwmis — [IpombinuieHHas 6uo-
TEXHOJIOTHSI).

HopMmaTtuBHO-MeTonueckoi 6a3oit st pa3paboTku paboyeil mporpaMMbl y9eOHOM Juc-
nuIuInHbL «KoJmoniHas XuMUs SBISIOTCA:

o @enepanbHblil 3ak0H «O0 oOpazoBanuu B Poccuiickoit denepannn», yTBEp:KISHHBIN
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
OpraHM3alil U OCYIIECTBJICHUS O0pa30BaTEIbHOU NEATEIbHOCTH MO 00pa3oBaTENIbHBIM IPO-
rpaMmaM BbIcIIero oOpa3oBaHUsS - MporpaMmaM OakalaBpHara, MporpaMmaM CIIEHUAINUTETa,
porpaMMaM MarucTparypsbl.

o ®enepasbHBIN TOCYIaPCTBEHHBIA 00Pa30BaTEIbHBIA CTAHIAPT BBICIIETO 00pa30BaHUS
(®I'OC BO) no namnpasienuto moarorosku 19.03.01 «buorexuonorus» (ypoBeHb OakaiaBpHar),
YTBEP)KIEHHBIN Nprka3zoM MunncTepcTBa 00pa3zoBanus u Hayku PO Ne 193 ot 11.03.2015;

e VYyeOHbIe TUIaHBI 00Pa30BaTENBHON MPOTPaMMBbI BBICIIETO 0Opa30BaHMs HAMIPABIICHUS
19.03.01 — BuotexHonorust (mpoduiib — MPOMBIIUICHHAS OMOTEXHOJIOTHS), MOATOTOBKU Oaka-
JIaBPOB 10 OYHOW U 3a04HOM (hopmaM oOyueHusi, onoOpeHHbd YueHsiM coBeToM YIJITY (mmpo-
tokou 2 ot 25.02.2020) u yrBepkaennbiii pekropom YIJITY (25.02.2020).

Obyuenne mo obpazoBarenbHol mporpamme 19.03.01 — buortexnonorust (mpodunp —
[TpombiiieHHAs: OMOTEXHOJIOTHS) OCYLIECTBIISICTCS HA PYCCKOM SI3BIKE.



2. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUsI N0 AUCHUIJIUHE, COOTHECEHHBIX € MJa-
HUPYeMBIMH pe3y/IbTaTaMH 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

Heap aucuunnHbl: GOPMHUPOBAHKE Y CTYICHTOB HABBIKOB PA0OTHI C KOJUIOMTHBIMH
CHCTEMaMH, YMEHUS YIPABIATH KOJUIOMTHO-XUMUYECKUMHU PEaKIUsIMH, YMEHUS TPAMOTHO HC-
H0JIb30BATh KOJUIOMJHO-XUMHUYECKUE METO/IbI aHAJIM3a ISl H3Y4EHHS KOJUIOMTHBIX CHCTEM B
OMOTEXHOJIOTHYECKUX MPOIeccaXx.
3amaun TUCHUILIMHBI:

[Tocne okoOHYaHUS AUCUUIUIMHBI CTYACHT JI0JDKCH 3HATH!

a) y4eHHE O IOBEPXHOCTHBIX SBJICHUSIX M CBOWCTBAX aJCOPOLIMOHHBIX CIIOEB;

0) moJiyueHue 1 CBOMCTBA AUCIIEPCHBIX CUCTEM;

B) YIpaBJICHHE YCTOHYMUBOCTHIO U METO/IbI Pa3pYyILICHUS TUCTIEPCHBIX CHCTEM;

I') CTPYKTYpooOpa3oBaHHEe U (PU3UKO-XUMHUYECKAsi MEXaHUKA JUCIIEPCHBIX CUCTEM

IIpouecce u3yyeHus TUCHUILUIMHBI HANPaBJieH HAa (oopMUpOBaHMe cieaylolleii ooule-
npogecCHOHAIBLHOH KOMITETEeHIHH:

OIIK-3 - cnocoOHOCTH UCIOJIB30BATh 3HAHUS O COBPEMEHHOH (hHU3MYecKOl KapTUHE MHU-
pa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHMM BEIIECTBA ISl MOHUMAaHMUS
OKPYKAIOIIEer0 MUpa U SABICHUN TTPUPOIBI

B pesyabTare n3y4eHus JMCHHUILIMHBI 00y4AIOMINICS JOJIKEH:
- MIMeTh Npe/iCTaBJIeHHe:
0 IIpeaMeTe, LeJH, 3aJJa4d UCLUILIMHBI 1 00 ee 3HaYeHuu A Oyayiiei nmpodeccuoHanbHOM
JeSITEIIbHOCTH;
0 3aKOHAX ¥ 3aKOHOMEPHOCTSX MPOTEKAILINX B AUCIIEPCHBIX CUCTEMAaX U PacTBOpax,
OLICHUBATh JUCIIEPCHOCTH CUCTEM, METO/IbI PEr'YJIUPOBAHUS YCTOMUNBOCTHIO KOJIJIOUAHBIX
CHUCTEM,
- 3HATh:
*  OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH KOJUIOUJHON XUMHH,
* 3HATh METO/bI Pa3pyLICHUS U MOJy4YEHUS KOJJIOUIHBIX CUCTEM
* 3HATh METOJBI U3YUYECHHUS JUCIIEPCHBIX CUCTEM
OTpeAeNATh BO3MOKHOCTb YIPABIATh OMOTEXHOJIOTUYECKUM MPOIIECCOM Ha OCHOBAHHMM HHEpre-
TUYECKUX OLICHOK,
IIPOBOAMTH pEaKLUMU ObICTpEe U B HYKHOM HAIpaBJICHUM U MPH YCIOBUAX HamboJjiee mpuemiie-
MBIX JUISl TPOM3BO/ICTBEHHBIX MacIITa0oB;
- yMeTh:
* paboTaTh C XUMHUYECKUMH PEAKTUBAMH,
YIPaBIATh AUCIIEPCHOCTHIO MAaTEPUAJIOB B XOJ1 TPOBEJACHUS OMOTEXHOJIOTHYECKOTO MpoIiecca,
IPOBOJUTH PEAKIIMU OBICTpEEe U B HYKHOM HAalpaBIEHUHU U MPU yCIOBUAX Hanboliee mpuemse-
MBIX JJIS TPOU3BOJCTBEHHBIX MACIITA00B;
YMETh HCIOJB30BaTh METO/Abl Pa3pyLICHHs] KOJUIOMAHBIX CHCTEM: KOaryisiuio, Qioraruro,
3I1eKTPOo(ope3, IIEKTPOOCMOC, PEOTOTHUECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB U MOJIMMEPOB
- IPHOOPECTH HABBIKHU:
*  HCHOJb30BaHUS Y4EOHOUN M TEXHUUECKOH JIUTEpaTyphl,
* uH(OPMAIMOHHBIX MaTepuasioB U3 MHTepHeTa,
* paboTsl ¢ mpudOpamu,
IIPOBEJCHUS U3MEPEHNUHN U PacYE€TOB, PEIIEHUS XUMUYECKUX 3a/1a4



3. MecTo TUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Jannas yueOHast AMCUUIUIMHA OTHOCHUTCS K 00s3aTelNbHOM yacTu Oj0ka 1, 94To 03HA4aeT
(dopmupoBaHue B Ipolecce 00ydyeHus y 6akanaBpa OCHOBHBIX 00IIENpO(pecCHOHAIBbHBIX 3HAHUI
¥ KOMITETEHIIMH B paMKaX BBIOpaHHOTO PO U MPo(eCcCHOHANTBHOTO CTaHIapTa.

OcBoeHNe NAaHHOW AMCLUIUIMHBI SIBJISETCS HEOOXOIUMON OCHOBOM AJISl MOCIENYIOILEro
uzydenust qucuuiuina OITOIT u Hanmcanus BBITYCKHON KBaTM(PUKAMOHHONW PaOOTHI.

HepeueHb 06607’16’{1/!661}01/{41/06, conymcemeyruwux u obecneyusaemvix ()MCI/;MI’UZMH

ObecnieunBaronye ConyTcTByHOIUE Ob0ecnieurBacMbIe
1. IToaroroBka k cinaue u
I[OHOJ'IHI/ITGJ'IBHBIC IJIaBbl Ma-
Marematuka claya rocyJapCTBEHHOTO
TEMATUKNA
DK3aMC€Ha
2. Brmonnenue, moaroroska
CrexnoMeTpuueckue pacue-
K IPOLIEAYPE 3aALIUTHI U
dusuka Thl 1 OCHOBbBI HAyYHBIX HC- ¥
o 3a1uTa BbIITYCKHOHN KBa-
CJICJOBaHUHU

T(QHUKAITMOHHON paboThI

3. | YuebHas npakTuKa 10 NOIy-
YCHUIO TICPBUYHBIX TIPOdec-
CHOHAJIBHBIX YMEHHUH U

AHanuTHdeckas XuMus u Qu-
3UKO-XUMHYECKUE METOIbI

HABLIKOB WCCIIEIOBAaHHS
4, dusnueckass XUMusI

5. Tertodusuka

6. [Iporecch u anmapartsl Xu-

MHUUYECKOU TEXHOJIOTUU

VYka3aHHBIE CBSI3U JUCLUIUIMHBI JA0T 00Y4arOMEMyCsl CHCTEMHOE MIPEICTABICHHE O KOM-
IUIEKCE M3Y4YaeMbIX TUCHMIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obGecneunBaer Tpedyemblit
TEOPETUYECKHUI ypOBEHb M NMPAKTUYECKYIO HAIIPaBICHHOCTh B cHcTeMe oOyueHus u Oynyen
JESATEIIBHOCTH BBIITYCKHHKA.

4. O0beM THCHMIIMHBI B 324eTHBIX eIMHULAX € YKa3aHUEM KOJIHYeCTBA aKaJeMHYeCKUX
4YacoB, BbIJIeJCHHbIX HA KOHTAKTHYI0 pa0oTy o0y4aruuxcs ¢ npenojaaBaresieM
(mo BHIaM y4eOHBIX 3aHATHI) H HA CAMOCTOATEIbHYIO pa0d0Ty 00y4arommxcst
O061mast TpyI0eMKOCTh JTUCIUATITMHBI

Bons et e Blomss Bcero akajeMruueckux 4acoB
ouHas popma 3aoyHas hopma

KonTakTHas padoTa ¢ npenogaBarejiemM™: 54,35 14,35
nexuuu (JI) 18 6
npaxktudeckue 3anstus (113) - -
nabopatopHbie pabotsl (JIP) 36 8
WHBIC BUJII KOHTAKTHOW PabOTHI 0,35 0,35
CaMmocTosiTesibHasi padoTa 00y4alOIMXCS 89,65 129,65
M3Y4YEHHUE TEOPETUUECKOI0 Kypca 20 60,5
MOJITOTOBKA K TEKYIIEMY KOHTPOJIO 34 60,5
KypcoBasi paboTa (KypcoBOil MPOEKT) - -
IMoaroToBKka K MPOMEXKYTOYHON aTrTecTa- 35,65 8,65
I
Buja npoMexyToYHOM aTTecCTALMHU: IK3aMeH IK3aMeH
OO011ast TPYI0€MKOCTh 4/144




*KonTakTHas paboTa 00y4Jaromuxcs ¢ MpenoaBaTesieM, B TOM YHCie ¢ PUMEHEHUEM TUCTAHIIMOHHBIX 00pa3oBa-
TEJBHBIX TEXHOJIOTHH, BKIIOYAET 3aHATHS JICKLIMOHHOTO THIA, U (MIN) 3aHATHS CEMHHAPCKOTO THIIA, JIJabopaToOpHbIe
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, NPEIyCMaTpUBAIOIINE TPYNIOBYI0 M HHIUBHAYAIbHYIO paboTy o0ydaromumxcs ¢
npernoaaBaresieM. Yackl KOHTAKTHOH padoTsl ompexpensitores [lonoxeHneM 00 OpraHM3alMid U NPOBEICHUH KOH-
TaKTHOW paboThI MPH peanu3alu 00pa3oBaTENbHBIX MMPOrPaMM BBICHIETO 00pa30BaHMsI, YTBEPKACHHBIM YUEHBIM

coseroM YIJITY ot 25 deBpans 2020 roxa.

5. CoaepikaHue TUCHHUILIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3aesiam)
¢ YKa3aHMeM OTBEIEeHHOr0 Ha HUX KOJINYEeCTBA aKaJeMHYeCKHX YacoB
5.1. TpynoeMkocTh pa3iejioB JTUCIHIINHBI

o4Has popMa 00y4yeHHs

Bcero
No . | CamocrosTenpHas
HaumenoBanue pa3nena AUCIUILIMHBI JI 113 JIP KOHTaKTHOU
/I pabota
paboTsI
1 | BBenenue. 2 ) ) 2 )
Conep>kaHue ¥ 3aJ1a4M Kypca.
TepMomuHaMyKa TOBEPXHOCTHBIX SB-
2| Tepmox P 2 | - | 6 6 6,75
JICHUH.
3 AncopOrust 2 - 6 8 13,50
4 DHepreTU4ecKue rmapaMerpsl aacopo- 2 ) ; 2 )
107058
5 | DIeKTpOmOBEepXHOCTHBIC SBICHUS. 2 - 6 8 13,50
6 Anresus, cMauMBaHUE W PACTEKAHHE 2 ) ) 2 )
JKUJIKOCTEH.
DHepreTHKa AUCICPTHPOBAHUS U 00-
! P AMCTIEPTHp 2 - | 6 8 6,75
pa3oBaHUsI HOBBIX (a3.
MeToasl HCCHAEIOBaHUS JTUCIIEPCHBIX
8 A A wcriep 4 | - | 12 14 13,50
CUCTEM
HToro no pasnenam: 18 - 36 54 54
ITpoMexyTouHas aTTecTalus 0,35 35,65
Bcero 144
3a04yHas popmMa 00yueHust
Bcero
No . | CamocrosTenbHas
HaumenoBanue pa3nena AUCIUIUIMHBI JI 113 JIP KOHTaKTHOM
/1 pabora
paboTsl
1 | BBenenue. 1 ) ) 1 )
ConeprkaHue ¥ 3a/1a4u Kypca.
2 TepMoarHaMUKa TTOBEPXHOCTHBIX SIB- 1 ) ) 1 )
JICHU.
3 AnicopOrust 1 - 4 5 60,5
4 OHepreTUYecKne Imapamerpbl  aji- ) ) ) ) )
COpOITHH.
5 DNEKTPONOBEPXHOCTHEIE SIBIICHUSI. 1 - - 1 -
6 Anres3us, cMauyMBaHHE U PACTEKaHUE 1 ) ) 1 )
JKUJIKOCTEH.
7 DHepreTuka TUCTIEPTHPOBAHUI U 00- 1 ) ) 1 )
pa3oBaHUsI HOBBIX (a3.
MeTtonpl MicCTeNOBaHUS JAUCIIEPCHBIX
8 . n amcnep ; ~ | a4 4 60,5
CUCTEM
HToro no pazgenam: 6 - 8 14 121
[TpomexyTouHas arTecTanus 0,35 8,65
Bcero 144




5.2. Conep:xanue 3aHATHI JIEKIHOHHOTO THIIA

1. Beenenne. Conep:kaHue U 3a1a4M Kypca. Pa3putne KoJII0MIHOH XUMUH KaK HAYKHU.
Omnpepesnenue nmpeaMera KOJUIOUAHON xuMuu. Pa3BuTre KOMIOMIHON XUMHUH KaK HAyKU. 3Ha4EHUE KOJJIOU-
HOW XUMUH.

1.1. Ilonsimue 0 OucnepcHuIx cucmemax.

IIpu3naky 00BEKTOB KOUIOMAHONW XUMUH. [IpU3HAKN KOJUTOMIHOTO COCTOSIHHAS. Mepa nucrepc-
HOCTH.

1.2. Kraccugpurayuu OucnepcHoix cucmem.

Knaccngukanum nancnepcHbIX CHCTEM IO arperaTHOMY COCTOSIHUIO JUCTIEPCHOHN (a3bl U Hc-
MIEPCUOHHOH CpeJIbl, IO TUCTIEPCHOCTH, MO B3aUMOACHCTBHIO YaCTHII JUCTIEPCHON (a3bl co cpeioi U
IPYT ¢ APYTOM.

1.3. Knaccugurayua nosepxHocmmuuix aeneHul

Knaccudukanms NoBepXHOCTHBIX SBICHUH Ha OCHOBE TIepexo/ia M30BITOYHOHN MOBEPXHOCTHON

SHEPTHU B APYTHE BUIBI SHEPTHH.

2. TepmoannaMuKa NOBEPXHOCTHBIX SIBJICHMIA.
2.1. Obwue mepmoouHamudeckue napamempsbl NOBEPXHOCHHO20 COSL.
['eomeTprudeckue mapaMeTpsl MoBEpXHOCTH. II0BepXHOCTHOE HATSDKEHUE KaK Mepa SHep-
run ['nu66ca mexdazoBoii moBepxHOCTH. Kore3noHHbIE 1 TOBEPXHOCTHBIC CHITBI.

2.2. 3asucumocms om memnepamypul IHepPemu4ecKux napamempos no8epXHOCMHO20
cos.

I[Ba croco0a onmucaHus TEPMOAUHAMUKHU ITOBEPXHOCTHBIX SIBJICHUI: METOJ, «CJIOSI KOHEYHOH

TOJIIIMHE U METOJ M30BITOYHBIX BeauunH I no0ca.

2.3. Ipoyeccvl camonpouso1bH020 YMEHbULeHUS HOBEPXHOCHHOU IHEP2UU
CaMOnpon3BOJILHOEC YMECHBIIICHHE TOBEPXHOCTHON SHEPTUU U POPMHUPOBAHHE TTOBEPXHO-
CTHOTO CJIOSL.

3. AncopOuusi.
3.1. Onpeodenenue aocopbyuu.

BenuunHb oHOM 1 M30BITOUHON (THOOCOBCKOI) ancopOrn. OyHIaMEeHTaTBHOE a/l-
copO1ronHoe ypaBHeHue [ m66ca. Pacuer ru0OCOBCKOI aacopOLMu 110 U3MEHEHHIO KOHIIEHTPAI[UH B
obBeme.

3.2. [losepxHocmHas akmugHOCMb 8elecms.

XapaKkTepucTUKa NOBEPXHOCTHOW aKTUBHOCTH. II0BEpPXHOCTHO-aKTHBHBIE U IIOBEPXHOCT-HO-

WHAKTHBHBIC BEIECTBA.
3.3. [losepxnocmuo-axmugusie sewecmaa (114B).

CrpoeHne MOJIeKyJ CeHU(PUUECKIX MOBEPXHOCTHO aKTHBHBIX BEIIECTB U €0 BIUSHHUE HA BEIH-
YHHY [TOBEPXHOCTHOM akTuBHOCTH. [IpaBmio [drokno-Tpaybe
3.4. Ocobennocmu adcopbyuu uz HCUOKUX PACMEOPOS.
[Ipumenenne ypaBHeHuii Jlenrmiopa u l'eHpu 11 ommMcaHWs aAcOpOLMH TOBEPXHOCTHO-
aKTHUBHBIX BEIIECTB U3 PaCTBOPOB.
3.5. llosepxrnocmuoe dasnenue adcopoOyuOHHbIX NAEHOK.
YpaBHEHHS COCTOSIHUS TOBEPXHOCTH (2/ICOPOIIMOHHBIX TUIEHOK). Y paBHeHue [Iumkos-

CKOTO.
3.6. Onpeoenenue cmpoenusi adcopOYUOHHO20 CHOA U PAZMEPOE MONEKYI HOBEPXHOCMHO-

AKMUuBHbIX seujecne



Pacuer pasmepoB MoJieKyll W IUIOLIAJW, 3aHUMAeMON MOJIEKYJIIOW B MOBEPXHOCTHOM CJIOE€ IO

ypaBHeHUI0 JI3HTMIODA.
4. JHepreTuyecKue NapamMeTpbl acoOpOLIUM.
4.1. Unmeepanvhas u oughghepenyuanvras pabomsi adcopoyuu. VIamMene-
HUE SHTPOIHH U SHTAIBIIHU aJICOPOITUH.
4.2. Aocopbyus 2az06 u napos Ha meepooil NOBEPXHOCMIL.

Teopus nonumonexynsapHoit ancopoumuu bIT. YpaBuenue uzotepmsl ancopouuu bIT, ero ana-
3. Jluneitaas popma ypasuenust bBOT u pacuer ero koHcTanT. OnipeneneHne yIenbHON TOBEPXHOCTH
metoaoM BOT.

5. D/1eKTPONOBePXHOCTHDIE SABJIEHMSI.

5.1. Ilosepxnocmmuoe namsicenue u 2NeKMPUYECKUL NOMEHYUA.
Mexanusm oOpa3oBaHus ABOHHOTO 3nekTpuyeckoro cios (A3C). M3oanekTpuyeckas U H30MOH-
Hasg TOYKH. COOTHOMICHUS MK HIEKTPHUECKAM ITOTSHIINATIOM U IIOBEPXHOCTHBIM HaTshKEHHEM (ypaB-

HeHue Jlunmmana).

5.2. Ocnosnule nonoscenus meopuu [llmepua.

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

5.3. Cmpoenue muyenn eudpogodbueix 30neil.

OO0pa3oBaHue U CTPOCHUE MUICIT TUAPOPOOHBIX 30i1eH. Peakiiun oOpa3oBaHUs MUILIEILT THIPO-

(hoOHBIX 301eH
6. Aare3usi, cMaYHBaHHE H PaCTeKAHHE KUTKOCTEI.

6.1. Aoze3us u koeesus.
VYpasuenwue [rorpe gt paboThl aare3un. YToi cMaunBaHus (KpacBOW YroJ) v 3aKOH

IOnra.

6.2. Ces3b pabomol adze3uu ¢ KpAeGbiM Y210M CMAYUBAHUSA

VYpasuenue [ronpe-tOnra. JInopunsHOCTS U TM0GoOHOCTH MoBepxHOCTeH. JnddepeHnnansras
Y MHTETpajbHAasl TEIUIOTH CMadyuBaHUs. BiusHue KpUBU3HBI TOBEPXHOCTH Ha BHYTPEHHEE IaBJICHHE TEll.
®opmyna Jlamnaca.

7. JHepreTuKa IUCIEePrupoBaHus U 00pa3oBaHus HOBBIX (a3.

7.1 Cnocobwl nonyuenust OUCNEePCHbIX CUCTNEM.

[lomyueHune NMUCHEPCHBIX CUCTEM METOJOM AMCIieprupoBaHus. [lomydeHrne MUCTIEpCHBIX CHCTEM
METO/IOM KOHJICHCAIINH.

7.2. Aocopbyuonnoe nonusicenue npounocmu men dpdext Peounnepa.

7.3. Memooul konoencayuu 00pazosanusi HO8bIX (as.

VYpaBuenue saepruu ' uo66ca. OdpasoBanue 3apopliieii Ipd TOMOT€HHON KOHJIeHcaun. JIBe oc-

HOBHBIE CTaJ I 00pa30BaHUsI HOBOW (ha3bl.

8. MeToabl HccaeTOBAHUS TUCTIEPCHBIX CHCTEM.

8.1. Csgemopaccesanue @ OUCNEPCHBIX CUCEMAX.

YpaBuenwue Pernes 1uis cBeTopaccesHus U ero aHanu3. Hedenomerpus u TypOuanMeTpus Kak Me-

TO/IbI ONIPEEIICHUS] KOHIIEHTPALUU U JUCTIEPCHOCTH B KOJUIOMIHBIX CUCTEMAX.

8.2. Csemonoznowenue 6 OUCNepCHLIX CUCMEMAXx.
VYpasuenue Jlambepra- byrepa-bapa. Onpenenenue qucnepcHOCTH 30i1ei 1o ypaBHeHuto [ enepa

8.3.  Vamempamuxpockonus u snekmponnas MuKpocKonus

8.4. Ceoumenmayuonnwiti Memoo aHaIu3a OUCNEPCHbIX CUCMeEM



5.3. Tembl 1 (popMBbI 3aHATHII CEMHHAPCKOI0 THIIA

Y4eOHBIM IJIAHOM T10 TUCIUILIMHE MPEYCMOTPEHbI Ja00paTOPHbIEC 3aHITHS

HanmenoBanue paznena

®dopMma npoBeACHUS

TpyaoéMKocTs, yac

Ne JTUCTIATUTAHBI (MOYJIIST) 3aHATHUSL OYHOE 3209HOE
Paznen 2. TepmoamHamuka JlaGopaTopHas pabota
1 | MOBEPXHOCTHBIX SIBJICHU. «A3y4yenue aqcopouuu nosepx- 6 )
HOCTHO-aKTHBHBIX BeILIIECTB HA
rpaHunax pasjaeja ;KUAK0CTb-ra3)
Paznen 3. AncopOums JlaGopaTopHas pabota
2 «Omnpenenenue yaeabHOI MoBepx- 6 4
HOCTH aJCOPOEHTOB)
Paznen 5. DnexrpornoBepx- JlaGopaTopHas pabota
3 HOCTHBIC SIBJICHUA. ((3J’IeKTpOl’l0BerHOCTHbIe ABJIE- 6 _
Hus. [loyyenne ruaposonein»
Paznen 7. Duepreruka auc- JlaboparopHast pabota
neprupoBanus U oOpasoBanusi | «IlosyueHne ruapo30.is xKesesa.
4 | HoBBIX (a3. Koaryasuus. Onpenenenue nopo- 6 -
ra KoaryJsiiiu rHApo30Jis KeJie-
3a)
Paznen 8. Metonsl uccieno- JlaboparopHast pabota
BaHUS JUCHEPCHBIX CUCTEM «H3y4eHne KUHETUKHU 00pa3oBa-
5 HHS THAPO30JIeil U onpeaeieHue 6 4
pa3MepoB YaCTHII 30J1eii onTHYe-
CKHMH MEeTOAAMMW))
Paznen 8. Metonsl uccieno- JlabopaTopHas pabota
G | BaHHs JWCTIEPCHBIX CHCTEM «Omnpenesenne pa3sMepoB YacTHIL 6 )
NOPOLIKOOOPA3HBIX BEIIECTB Me-
TOJOM CeJMMEHTAIN Y
Hroro: 36 8

5.4. leraau3anusi CaMOCTOSAITEJILHOMH PadoThI

No HaumenoBanue paznena Bun camocrosiTensHOM TpyaoeMKocTs, yac
B JUCIUIUIAHBI (MOYJIS) paboThI OuHas 3a04Has
Pasznen 2. TepmoauHamuka noBepx-
HOCTHBIX SIBJICHUIA. [Toaroroska k onpocy
1 JlaGoparopHas paboTa o Teme JiabopaToOpHOU 6.75 i
«U3ydenue ancopOUuM IOBEPXHOCTHO- | PAOOTHI U 3aIUTE OTYET- ’
AKTUBHBIX BCHICCTB Ha I'paHUIaAX pas- | HbIX MaTepI/IaJ'IOB
JeJia sKUJIKOCTh-Tra3 )
Paznen 3. Ancop6buums. Jlabopatop-
A Flcopon patop IToaroroska k ornpocy
Has pabora o Teme JiabopaTOpHOM
2 | «Onpenenenue yuenbHON MOBEPXHOCTU patop 13,50 60,5
paboThl M 3alUTe OTYeT-
a7copOeHTOBY
HBIX MaTepUajoB
Paznen 5. DnexrponosepxHocTHbIE | [loaroroska k onpocy
5 | fBTCHHS. JlabopaTopHas pabota mo TeMme JabopaTopHOM 1350
«DNEKTPONOBEPXHOCTHBIE SIBIICHUS. | pa0OTHI M 3alIUTE OTYET- '
Ilony4yenue rugpo3omneinn HBIX MaTepHUajoB
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Ne HanmenoBanue pasznena Bug camocrositenbHOM TpynoemMKkocTb, yac
) JUCIUIUIAHBI (MOZYJIS) paboThI OYHas 3a04Has
Paznen 7. DHepreTuka aucrneprupo-
BaHUs M oOpa3oBaHus HOBBIX (a3. | [loaroroska k ompocy
4 JlaGopaTtopHnas pabota no Tteme J1abopaTopHOM 6.75 i
«ITonyuenne ruapo3ons xkenesa. Koa- | pabOTBI M 3alIUTE OTYET- ’
rynauus. OnpezneneHue mnopora Koary- | HbIX MaTEPUAJIOB
JIIAXA TUAPO30JI KETIC3a)
Pasnen 8. Meronbl uccienoBaHus
n:gg::cmﬂx cucteMm. Jlaboparopuas TTOArOTOBKA K OMPOCY
5 I(3I/I3ytIeHlxle KUHETHKH  00pa3oBaHUs HO_ TeMe  JIa0paTopHOH 6,75 29
4 paboThl W 3alIUTe OTYeT- ’
THAPO30JIeii U OIpEeNiCHHE Pa3MepoB
qacTun 30JIE  ONTHYECCKUMHU METOo4a- HBIX MAaTCpHajlob
MUY
Pa3snen 8. Metoapl HcCiIeaOBaHUS
JUCIIEPCHBIX CUCTEM. [loaroroBka k onpocy
6 JlaGopaTopHas pabora no Teme JiabopaToOpHOU 6.75 315
«Onpenenenye pasMepoB 4acTHIl Mo- | PAOOTBI M 3alIUTE OTYET- ’ ’
pOLIKOOOpa3HBIX  BEIIECTB METOAOM | HBIX MaTEPHAIIOB
CeaAUMEHTalun )
[ToaroroBka Kk IpOMEKYTOUYHON N3yuenne  JIEKIIMOHHOIO
7 | arrecramyu (3K3aMeHy, 3aueTy C | MaTepuana, JUTepaTypHBIX 35 65 865
OIICHKOM) HWCTOYHUKOB B COOTBET- ’ ’
CTBUU C TEMaTUKOMN
Hroro: 89,65 129,65
6. IlepeueHb yueOHO-MeTOANYECKOT0 O0ecnevYeHHsl 0 AUCHUIINHE
OcHoBHasi M JONOJIHUTEIbHAS JTUTEpPaTypa
iji ABTOp, HAUMEHOBaHHE 1/1322(1):1/1;1 IIpumeyanue
OcHoBHasi yueOHasi iuTepaTypa
1 | l'enppman, M.M. Komnonanas xumus: yaue6nuk / M. I'enbpman,
0O.B. KopameBuu, B.II. KOctpatoB. — 6-¢ u3nm., crep. — CaHKT-
[TetepOypr: Jlanb, 2017. — 336 c¢. — ISBN 978-5-8114-0478-0. —
Tekct: SJeKTpOHHBINA //  DNeKTpoHHO-OMOMMoTeuHass cucrema | 2017 9bC
«Jlanby: [caiit]. — URL: https://e.lanbook.com/book/91307 (mara
oOpatenusi: 24.10.2019). — Pexxum noctyna: s aBTOpU3. MOJb-
30BaTEIICH.
2 | Komnonnnas xumusi /| H. @pannesa, E. Pomanenko, 1O. besruna,
E. BonocoBa; MHUHUCTEPCTBO CENbCKOro Xo3siicTBa Poccuiickoit
®enepannn, PI'BOY BIIO «CraBoponoiabCKkuil rocyJapCTBEH-
HBIN arpapHblil yHuBepcuteT». — CraBponodis: [laparpad, 2012. —
52 c.: nn., tabn., cxeM. — PexuMm JocTyma: mo MOANUCKE. — 2012 SEC

URL.: http://biblioclub.ru/index.php?page=book&id=277427 (nara
obpamienus: 24.10.2019). — bubnuorp. B kH. — TeKCT: 3J1EKTPOH-
HBIH.

Jlono/iHNTeIbHAS yUeOHas IuTepaTypa
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https://e.lanbook.com/book/91307
http://biblioclub.ru/index.php?page=book&id=277427

3 | Cenpdbman, M.U. Kommonanas xumus [Tekct] / M. U. T'ensdman,
0O.B. Kosanesuu, B.I1. FOctparos. - Cankt-IlerepOypr; MockBsa;
Kpacuonmap: Jlans, 2003. - 336 c.: wi. - (Y4eOHHKH IS BY30B.
CrernuanbHas JIUTepaTypa).

2003 6

4 | Kykymkuna, W.M. Komnoumnas xumusa / W.U. Kykymkuna,
A.YO. MutpodanoB. — KemepoBo: KemepoBckuii rocymnapcTBeH-
Hbli yHuBepcuret, 2010. — 216 ¢. — Pexxum ocTyna: mo mojamuc-
Ke. —| 2010 3BC
URL.: http://biblioclub.ru/index.php?page=book&id=232755 (nara
obpamenus: 24.10.2019). — ISBN 978-5-8353-1084-5. — Tekcr:
3JICEKTPOHHBIMN.

5 | IIpakTHKyM O KOJUIOMAHOM XMMHHU: ydeOHoe mocobue / M.U.
I'enedman, H.B. Kupcanosa, O.B. Kopanesuu, O.B. CanumieBa. —
Cankr-IlerepOypr: Jlanb, 2005. — 256 c. — ISBN 5-8114-0603-7. —
TekcT: 91eKTpOHHBIN //  DnekTpoHHO-OMOIMOoTeuHas cuctema | 2005 9BC
«Jlanb»: [caiit]. — URL: https://e.lanbook.com/book/4033(nara
oOpamenus: 24.10.2019). — Pexum goctymna: s aBTOpU3. MOJIb-
30BaTEIICH.

6 | @punpuxcodepr, J.A. Kypc kommonnnoit xumuu: yueOnuk / J[.A.
Opuapuxcoepr. — 4-e uzn., ucnp. u pon. — Cankr-IlerepOypr:
Jlanw, 2010. — 416 ¢. — ISBN 978-5-8114-1070-5. — Tekcr: 3i1€ek-
TPOHHBIH // DIeKTpOHHO-OnbImoTeynas cucrema «Jlanpy»: [caiT].
— URL: https://e.lanbook.com/book/4027  (mara oOparieHus:
24.10.2019). — Pexxum JocTyna: ijisi aBTOPU3. TOJIb30BATEIICH.

2010 OBC

7 | ®poios, O.I'. Kypc komnounnon xumuu. [loBepXHOCTHBIC sIBIIC-
HUS U JTUCTIEPCHBIE CHCTEeMBI: [yueOHuK 1yist By30B] / FO. I'. ®po-
noB. - U3x. 3-e, ctep., ucnp., nepened. ¢ u3a. 1989. — M.: AnbsHc,
2004. - 464 c.

2004 96

*- mpex/ie YeM NPOUTH 0 CChUIKE, HEOOXOJMMO BOWTH B CHCTEMY

DOYyHKIIUOHUPOBAHUE AJIEKTPOHHOU MH(OOPMAIMOHHO-00Pa30BaTEIHLHOM CpeIbl 00ecTeun-
BAETCS COOTBETCTBYIOIIMMU CPEJCTBAMH HHPOPMAIIIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMBI
Kaxnapiii oOyvaromuiics oGecrieueH JOCTYIOM K 3JIEKTPOHHOW OMONIMOTEUHOUN cucteme
YTIITY (http:/lib.usfeu.ru/), 96C Usnatennctra Jlans http://e.lanbook.com/, DBC Yuusepcurert-
ckasi Oubnmoreka onnain http://biblioclub.ru/, conepxanmx u3aHUs MO OCHOBHBIM H3y4aeMbIM
JUCLUIUIMHAM U ¢()OPMHUPOBAHHBIX 110 COTVIACOBAHUIO C MpaBooOIagaTe s IMi y4eOHON U yueOHO-
METOAMYECKOH JINTEPaTyPHI.

CnpaBoyHble 1 HHPOPMALMOHHBbIE CHCTEMbI
1. CHpaBO‘-IHO-HpaBOBa}I CHUCTCMA «KOHchIBTaHT IIarocy.
2. UudopmanmonHo-npaBoBoii moptai ["apant. Pexxum poctymna: http://www.garant.ru/
3. ba3a nannbix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccuonanbubie 6a3b1 JAHHBIX
1. UudopmManimoHHbIE CUCTEMBI, OaHKU JTAHHBIX B 00JIACTH OXpaHbl OKpPY’Katollel cpebl
U TIPUPOJIOTIONB30BaHuUs — PexxuM noctyna: http:/MUHOPUPOABIPO.pd
2. Unadopmarmmonnas  cucrema «TEXHOPMATHUB». —  Pexum  pocryna:
https://www.technormativ.ru/;
3. Hayunas snextponHas 6ubimoreka elibrary. — Pesxxum noctyma: http://elibrary.ru/ .
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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=232755
https://e.lanbook.com/book/4033
https://e.lanbook.com/book/4027
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%A4%D1%80%D0%BE%D0%BB%D0%BE%D0%B2%2C%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%93%D0%B5%D0%BD%D0%BD%D0%B0%D0%B4%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
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/

7. ®OH] OLIEHOYHBIX CPEACTB AJIsl IPOBEACHUS IPOMEKYTOUYHOM aTTecTAlMA
00y4yaroImmxcs Mo JMCHUIINHE

7.1. IlepeyeHb KOMIETEHIMA ¢ yKa3aHHMeM 3TANoOB UX (JOPMHUPOBAHUA B NpoIecce 0CBoe-
HHsI 00pa30BaTeIbLHOI NPOrPaMMblI

PopMupyeMBbIe KOMIIETEHIUU Bun u opma koHTpOIIS

OIIK-3 - cnocoOHOCTh MCHOJb30BaTh 3HAHUS O CO- | [IpOMEKYTOYHBIH KOHTPOJIL: KOH-
BPEMEHHON (U3MUYECKON KapTUHE MHpA, MPOCTPaH- | TPOJILHBIE BOPOCHI K IK3aMEHY
CTBEHHO-BPEMCHHBIX ~ 3aKOHOMEPHOCTSIX, CTpPOCHHHU | TeKYIHi KOHTPOJIb: OIpOC, 3aluTa
BENIECTBA IS OHMMAHUS OKPY/KAIOIIEro MUpA U AB- | OTYCTHBIX MATEPHAIIOB 10 TeMe J1abopa-
JICHUI TIPUPOJIbI TOPHOM PabOTEI

7.2. Onucanue nokasareJsieil 1 KpUTepHeB OLEHNBAHNS KOMIIETEHI[UIT HA PA3JIMYHBIX 3Ta-
nax ux popMuUpoBaHUs, ONUCAHNE LKA OLleHUBAHUS

Kpurepun ouneHnBaHMSA YCTHOIO OTBETA HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (Ipo-
MeKYTOYHBI KOHTPOJIb, opmupoBanune komnereHuun OIIK-3)

«5» (omauuno) — NaH TOJHBIN, pa3BEPHYTHIM OTBET Ha MOCTABIEHHBINH BOMPOC, MOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUI 00 OOBEKTE, TOKA3aTeIbHO PACKPHITHI OCHOBHBIE TOJIOXKE-
HUS TEMBbI; B OTBETE IPOCIECKUBACTCS YETKAsA CTPYKTYpa, JJOTHUYECKasl MOCIEA0BATEIbHOCTh, OT-
paxaroias CyIuHOCTh PaCKpbIBAEMbIX MOHSITHH, TCOPUH, siBIIeHUNU. 3HAaHUE 00 OOBEKTE JEMOH-
cTpupyercs Ha (hOHE TOHMMAHUS €T0 B CUCTEME JIaHHON HAYKU U MEKIUCIUILIMHAPHBIX CBSA3CH.
OTBeT U3JI0KEH JIUTEPATYPHBIM SI3bIKOM B TEPMHHAX HAayKH, [I0OKa3aHa CIIOCOOHOCTh OBICTPO pe-
arupoBaTh HA YTOUYHSIOIINE BOIPOCHI;

«4» (Xopowio) — naH NOJHBIN, pa3BEPHYTHII OTBET HA MOCTABJICHHBIN BOIIPOC, MOKA3aHO
YMEHUE BBIIECIUTh CYIIECTBEHHbIE M HECYUIECTBEHHBIE IPU3HAKU, NPUYUHHO-CJIEJICTBEHHBIC
cBs3u. OTBET YETKO CTPYKTYpUPOBaH, JIOTMUYEH, U3JI0KEH B TepMUHAX Hayku. OpHaKo aomyiie-
Hbl HE3HAUUTENIbHbIE OIMOKN WM HEJIOYeThl, UCIIpaBIEeHHbIE 0aKaIaBpOM C MOMOIIBIO «HABO-
JSIIMX» BOIIPOCOB;

«3» (yooeremeopumenvro) — AaH HENOJHBIN OTBET, JOTMKa U MOCIEI0BaTEIbHOCTD U3-
JIO’)KEHUSI UMEIOT CYILECTBEHHbIE HapylleHus. JlomyiieHsl rpyOble OMMOKHM MpHU ONpPEesIeHUN
CYIIHOCTH pPacKpbIBa€MbIX MOHATHUH, TEOPUil, SBJICHUM, BCIEACTBUE HEMOHUMAaHUs OakaiaBpoM
UX CYIIECTBEHHBIX M HECYIIECTBEHHbBIX IPU3HAKOB U CBA3€il. B 0TBETe OTCYTCTBYIOT BBIBOJBI.
YMeHHe pacKpbiTh KOHKPETHbIE HpOSBIECHUS OOOOLICHHBIX 3HAHMHA He Moka3aHo. PeueBoe
odopmiieHHEe TpeOyeT MOMPABOK, KOPPEKIIHH;

«2» (neyOoeremeopumenvro) — 6akalaBp AEMOHCTPUPYET HE3HAHUE TEOPETUYECKHUX OC-
HOB IIpeIMeTa, HE YMEET JeNaTh apryMEHTHPOBAHHbIE BBIBOJIbI U MPUBOAUTD IPUMEPHI, MOKA3bI-
BaeT cinaboe BiIaJileHHe MOHOJIOTMYECKON Peyblo, He BJIJeeT TEPMUHOIOTHEN, POSBIISIET OTCYT-
CTBUE JIOTHYHOCTH U TOCJIEI0BAaTEIIbHOCTH U3JI0KEHUS, I€TaeT OUIMOKH, KOTOpbIe HE MOKET HC-
IIPABUTh, JaXK€ IPU KOPPEKIIMH MTPENOJABATENIEM, OTKA3bIBAETCSA OTBEYATh HA 3aHATUH.

Kpurepun ouneHumBaHusi onpoca yCTHOIO OTBeTa 1O TeMe J1adopaTopHOil padoThI
(Texkymuii KOHTPOJIb, popmupoBanue komnerenuuu OIIK-3):

«5» (omauuno): ONIPOC MPOHJEH ¢ NMEPBOT0 Pa3a; AaH MOJHBINA, Pa3BEpHYTHIA OTBET HA BCE
3aJaBaeMble MPeroAaBaTeIeM BOMPOCH], OKAa3aHO 3HAHME U MOHUMaHue TeMbl. O0ydaronuiics
MIPaBUJIBHO OTBETHJI Ha BCE BOMPOCHI MPU COOECETOBAHNH, 3HACT U MIOHUMAET XO]I BBITOJIHEHUS
npezcTosiei 1abopaTopHOi pabOTHI.

«4» (xopowio): onpoc MPOHAEH CO BTOPOM MONBITKH; JaH MOJHBIA OTBET HA BCE 3aJaBac-
MbI€ IIPEeTo1aBaTesIeM BOMPOCH], TOKa3aHO 3HAHME U MOHUMaHue TeMbl. O0yydaronuiics npu co-
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OecemoBaHUM MPABUIIHBHO OTBETHIJI HA BCE BOMPOCHI C MOMOIIBIO MPETOaaBaTelis, 3HAeT U MOHH-
MaeT XO/T BBITIOJIHEHUSI IPEICTOSIIEH JTaO0paTOpHOU pabOTHI.

«3» (yoosremeopumenbHo): ONPOC MPONICH C TPEThEH TMOIBITKH, JaHBI OTBETHI HA IMOJIO-
BUHY 3aJIaBaEMbIX MPETOaBaTeieM BOIIPOCOB, MOKa3aHO 3HAHUE OCHOBHBIX IMOHSITHH TEMBI, BbI-
HECEHHOW Ha ompoc. B oTBeTe CTyIEHTOB OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPHITH KOHKPET-
HBbIC TIPOSIBJIICHUS OOOOIICHHBIX 3HAHWH He Toka3aHo OOyyaromuics TpU ONMPOCe MPaBHILHO
OTBETHJI Ha OOJIBIIIYIO YACTh 33/1aBa€MBIX BOIIPOCOB, OJHAKO, peueBoe opopmiieHHE TpeOyeT mo-
NPaBOK, KOPPEKIIMH; CTYIEHT 3HAET XOJI BBITOJHEHHS MTPECTOSIICH JIaO0paTOPHON pabOTHI.

«2» (HeyoosnemeopumesbHo): ONPOC HE MPOUIEH, OOYUYAIONIUIICS HE 3HAET OCHOB TEMHI,
HE CIIOCOOEH JIeIaTh apryMEHTUPOBAHHbBIE BBIBOBI U MPUBOUTH MPUMEPHI, TOKA3bIBACT ClIad0oe
BJIaJICHHE MOHOJIOTHUYECKOW Peubl0, HE BJIAZCET TEPMUHOJIOTHEN, MPOSBISIET OTCYTCTBHE JIOTHY-
HOCTH U TOCJICIOBATEIBHOCTH M3JIOKEHUS, JIeJaeT OIUOKH, KOTOPhIE HE MOXET HCIIPABHUTH, Ja-
e TPU KOPPEKIMHU TMPeroiaBaTeNieM, OTKa3bIBA€TCsl 0TBEYAaTh HA BONpockl. OOyuaromuiics He
CMOT' OTBETUTh JJa)K€ HA TIOJOBUHY 33/IaHHBIX €My BOIPOCOB, HE 3HAET X0Ja MPOBEACHUS MPE]I-
cTos1Iel J1abopaTOpHON pabOTHI.

KpuTtepuu oneHMBaHHUsA 3a1HUTHI OTYETHBIX MAaTePUAJIOB 10 TeMe J1a0opaTopHOii pa-
00ThI (TeKyIHii KOHTPOJIb, popmupoBanue komnereHuun OITK-3)

«5» (omnauuno): paboTa BHITIOJIIHEHA B CPOK; O(hOpMIICHUE U COJIepIKATEIIbHAS YacTh OTYETa
00pa3ioBkie; paboTa BBIMOIHEHA CAMOCTOSTEIILHO; MPUCYTCTBYIOT COOCTBEHHBIC O0OOIICHHS,
3aKJII0OYeHHS U BBIBOJBI. OOydarommiicsi MpaBUIbHO OTBETHII HA BCE BOIPOCHI MPH 3AIIUTE OT-
YEeTHBIM MaTEPHAJIOB.

«4» (xopowo): paboTa BBIIIOJHEHA B CPOK; B OPOPMIICHUN OTYETA U €r0 COJIEPKATEIHHON
YaCTH HET rpyObIX OMIMOOK; paboTa BBIMOJIHEHA CAMOCTOSTEIILHO; IPUCYTCTBYIOT COOCTBCHHBIC
00001IeHu s, 3aKITI0UeHHST U BBIBOABI. OOyJaromuics Py 3aIIUTe OTYETHBIM MaTepHajoB Ipa-
BUJIBHO OTBETHJI HAa BCE BOIPOCHI C TOMOIIIBIO MIPETI01aBaTellsl.

«3» (yoosnemeopumenvHo): paboTa BHIOJIHCHA C HApyIIeHUEM rpaduka; B 0ohOpMIICHHH,
COJIepKaTeIbHON YaCTH OTYETa €CTh HEJAOCTATKHU; paboTa BBIMOIHEHA CAMOCTOSITENILHO, TPUCYT-
CTBYIOT cOOCTBeHHBIE 00001eHHst. OOyyarouiics Mpy 3alUTe OTYETHBIM MAaTEPHAIOB OTBETHII
HE Ha BCE BOMPOCHL.

«2» (HeyooenemeopumenvHo): oHopMiIeHHE pabOThl HE COOTBETCTBYET TPEOOBAHUSAM; OT-
CYTCTBYIOT WJIH C/I€TIaHbl HETPAaBUIbHBIE BBIBOABI U 00001IeHNss. OOyUaronuiicss He CMOT 3alllu-
TUTh OTYCTHBIC MATEPUAITBI M ITOSICHUTH MPE/ICTABIICHHBIC TAHHEIC.

7.3. TunoBbie KOHTPOJIbHbIE 3alaHUS /I MHbIe MaTepuajbl, HeOOXOAUMBIE /ISl OLlEHKH
3HAHMI, YMeHHUil, HABLIKOB U (WJIM) ONBITA AeSATEIbHOCTH, XaPAKTEPU3YIOLIUX 3TANbI
(popMHpoBaHUsI KOMIIETEHIHI B polecce OCBOEHNsI 00pa30BaTeIbHOI NPOrPaMMbI

KoHTpoJibHBIE BONIPOCHI K IK3aMeHY (IIPOMEKYTOYHbIH KOHTPOJIb)

1. Knaccudukanus qucrnepcHsix cucteM. [Ipu3Haku KOMIIOUIHOTO COCTOSTHUS. MecTo KOJUIou -
HBIX CUCTEM CPEAU IUCTIEPCHBIX.

2. CoBpeMeHHbIE MPEJCTABICHUS O (PaKTOpax CTaOMIN3ALNN KOJUIOMIHBIX CUCTEM. DJIeKTpHUUe-
CKuii (hakTop CTAOMIN3ALINY.

3. Kak Biauster mpupoa u kourerrpanus snexkrponutoB KCI, K,SOy4, K3sPO4 Ha cocTosiHue
JIBOMHOTO AJIEKTPUYECKOTO CIJIOSl TUAPOOKUCH XKene3a?

4. Teopus agcopoumu bOT. Ananuz ypaBuenus bBOT u Bunb1 uzorepm ancopounn. Onpenerne-
HUE YAeNbHON MOBEPXHOCTH TBEPAOTO aacopbenta no metoxy bOT.

5. Omnpenenenne pazmMepa KOJJIOUIHBIX YaCTHIT ONTHYeCKUMHU MeToaamu. [lonstue o Hedemno-
METPUU U TYpOUTUMETPUH.
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6. PaccuntaTh MOBEpXHOCTHYIO aKTUBHOCTH MACIISIHOM KHCIIOTHI HA TPAaHUIIE FeNTaH-BOJa MIPH
293K 1o gja"HHEIM:

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. Hannmmre GpopMyily MULIEIIIBI 30J11 HOJUCTOTO cepedpa, MOJy4eHHOIO B pe3yJbTaTe peak-
IUH:
AgNO3z + KJ = Agl| + KNO3

ecnu KJ B3t B 4-x kpatHOM H30bITKE 110 OTHOIIEHHIO K AGNO3. C moMoIpio Kakux
3JIEKTPOJIMTOB MOXKHO BBI3BATh KOATYJISLIMIO 3051517

8. [ToBepXHOCTHOE HATSHKEHUE. 3aBUCUMOCTh ITOBEPXHOCTHOTO HATSHKCHHS OT TEMITepaTyphl.
V3MeHeHre YHTAIBIUN | SHTPOITUU CHCTEMBI IPU 00pa30BaHUH MOBEPXHOCTH.

9. CtpoeHnue JBOMHOTO JIEKTPUUECKOTO CI0sI. DIEKTpodope3 U dIEKTPOOCMOC. IIEKTPOKHUHE-
TUYECKHUH MOTEHITHA.

10. 13 nabnroieHMit CMEIIEHUs YaCTULl TYMMHUTYTa BBIYUCIUTH KOHCTAaHTY ABOTaipo, €Ciy pa-
nuyc yactull paBeH 0,0212 Mkwm, a 3a Bpemsi paBHO€ 1 MUH. 4acTHIIbI lepeMecTUINCh Ha 10,65
mkM. Temmneparypa omsita 17 °C, Baskoctsb cpeant 0,011 Ilyasa.

11. [ToBepXHOCTHOE HATSHKEHUE M METOJIBI €T0 OnpeaeieHus. TepMoAMHaMUYeCKOe YpaBHEHHE
COCTOSIHUSI TIOBEPXHOCTHOTO CJIOSI U KJIacCU(UKAIMS TOBEPXHOCTHBIX SBJICHUN HA €r0 OCHOBE.
12. OGMeH HOHOB B HApPYKHOM O0KJIaIKe JBOMHOIO AJIEKTPUIECKOTro cios. JIMOTpoIHbIe pSabI
MOHOB.

13. Boruncnute ko3 dunuent quddysun 3011 As;S3, eciiu paauyc 4acTull = 210 m, Bs3-
kocThb cpeast 1 = 0,001 H-CeK/M’, temneparypa 16 °C.

14. Tepmonunamuieckoe ypaBaeHue [ m60ca, CIoOIB3yeMoe P ONMUCAHUU TTPOIECCOB aICOpPO-
uu. AHaIU3 ypaBHEHUSI.

15. OOMeH MOHOB B HapyXHOU OOKJIaJKe JBOMHOIO AJIEKTpUYECKOro ciosl. JInoTponHbie psibl
HOHOB

Bonpocsl, BBIHOCHMBIE Ha OIIPOC O TeMe J1a00paTOpHOi padoThl (TEKyIIMH KOHTPOJIb)

(pparmenT k 1a6opaTopHoii padoTte «3ydeHue agcopOIUU MOBEPXHOCTHO-aKTHBHBIX
BEIIIECTB HA TPAHMIIAX pa3fielia )KUAKOCTh-Ta3»)
1. OcHoBHbIE 0OBEKTHI UCCIEA0BAHNS KOUIOUAHON XuMuu. Kinaccudukariysi moBepXHOCTHBIX
ABJICHUI
2. OmpenieneHue mpoiecca aacopOIuu
3. UTo Ha3bIBaIOT a/1cOpOATOM U aICOPOEHTOM
4. [ToBepXHOCTHO-aKTHBHBIE BEIIECTBA, UX KJIacCU(UKALIMSL.
5. Kak ompenensercs yaenbHast TOBEPXHOCTb a1COPOEHTA, MpeiesibHas aIcopOLUs U MIIO0IAIb
MOJIEKYJIbI B TOBEPXHOCTHOM CJIO€?
6. Ananu3 ypaBHeHus Jlenrmropa.

BOHpOCbI, BbIHOCMMbI€ HA 3AIIIUTY OTYETHBIX MaTCPHUAJIOB IO BBITIOJTHEHHOM
JabdopaTopHoii padoTe (TeKyli KOHTPOJIb)

1. Llens 1 3a1aun 1abOpPaTOPHON PabOTHI;
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2. OCHOBHBIE TEOPETUYECKUE 3aKOHOMEPHOCTH JJaHHOTO pa3Jiena;
3. Meroauka mpoBeAeHUS JIa00PaTOPHOM paObOTHI;
4. Ha3znaueHue 1 NpUHIMI PabOThI 1a00paTOPHOTO 000pyIOBaHMS / CTCH]IOB;

5. AHanu3 MoJIy4eHHBIX B X0Ji€ JIaOopaTOpHOH pabOThI pe3ylbTaToB, 0OBICHEHUE MOTY-

YEHHBIX PE3YJIbTATOB C YYETOM TEOPETUUECKUX 3aKOHOMEPHOCTEH.

7.4. CooTBeTCTBHE HIKAJIbI OLIEHOK U YPOBHEi c(hpopMUPOBAHHBIX KOMIIETeHIIHii

YposeHs chopmu-
POBaHHBIX KOMIIE-
TESHIUHN

O1eHKa

IlosicHeHus

Bricokuii

«5»
(oTIMYHO)

Teoperudeckoe copepikaHue Kypca OCBOCHO IOJI-

HOCTBIO, BCE MPEAYCMOTPEHHBIC MPOrpaMMOi 00ydeHUs
yueOHBIC 3a/JaHHsI BBITIOTHEHBI.
OOyuaromuiicss JEMOHCTPUPYET BBICOKYIO CIOCOOHOCTH
UCIIOJIB30BaTh 3HAHUS O COBPEMEHHON (U3MYECKOM Kap-
TUHE MUPA, IIPOCTPAHCTBEHHO-BPEMEHHEIX 3aKOHOMEPHO-
CTSIX, CTPOCHUH BEIIECTBA JIJIsl IOHUMAHUsI OKPYKaIoIIe-
IO MHpA U SIBJICHUN IIPUPOLBI

ba3oBriit

«»
(xoporo)

Teoperudeckoe copepikaHue Kypca OCBOCHO IIOJI-

HOCTBIO, BCE IMPEIyCMOTPEHHBIC MPOrpaMMON OO0YYCHUs
y‘-Ie6HI)I€ 3alaHUA BBITIOJIHECHBI C HE3HAYUTCIBbHBIMU 3a-
MEUYaHUSIMH.
OOyuarommiicss AEeMOHCTpUPYET 0a30BYI0 CHOCOOHOCTH
UCIIOJIB30BaTh 3HAHUS O COBPEMEHHOHN (U3NYECKOM Kap-
THHE MUpPa, POCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHO-
CTSIX, CTPOSHUU BEIIECTBA JUIsSl TOHUMAHUS OKpYKarollle-
IO MHMpA U SIBJICHUU IIPUPOJIBI

[Toporossiii

«3»
(ynoBieTBopu-
TEJBLHO)

Teoperndeckoe conepkaHHe Kypca OCBOCHO Ya-

CTHUYHO, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoin
o0yueHHsI y9eOHBIX 3aJJaHHii BBITIOJIHEHO, B HUX UMEIOTCS
OLIMOKH.
OOyuaronuiics JIEMOHCTPUPYET cladyio (ITOPOrOBYIO)
CHOCOOHOCTh UCMOJIb30BaTh 3HAHUS O COBPEMEHHOH (u-
3WYECKON KapTHHE MUpA, MPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSAX, CTPOCHUHU BEIECTBA Ui NOHUMaHMS
OKPY’KaIOIIETO MUPA U SIBICHUH TPHPOIBI

Huskuit

«2»
(HEeyIOBIETBO-
PHUTEINIBHO)

TeopeTtnueckoe coaep)kaHuE Kypca HE OCBOEHO,
OOJBIIUHCTBO MPETYCMOTPEHHBIX TPOrPaMMOM 00yUeHUs
y4eOHBIX 3aJaHui JTUOO HE BBIMTOJHEHBI, TU00 COAEpIKAT
rpyOble OIIMOKY; TOMOTHUTENbHAS CaMOCTOSsITeNIbHAS pa-
0oTa HajJ MaTepuajoM He TpHUBeia K KakoMy-JIHOO 3Ha-
YUTETFHOMY MOBBIIIEHUIO KAa4eCTBA BBIOJHEHUS Yy4eO-
HBIX 3aJJaHUH.

OO0yyaromuiicst He cOCO0eH HCIOIb30BaTh 3HAHUS O CO-
BpEMEHHON (hH3HUECKON KapTHUHE MUpa, MPOCTPAHCTBEH-
HO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEIIECTBA
JUIS TOHUMAHUsSI OKPYXKAIOIIEro MUpa M SIBIICHUN MPUPO-
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YposeHs chopmu-
POBaHHBIX KOMITE-
TEHIIUH

Onenka Tlosicuenus

bl

8. MeToauyeckue yKazaHus JIsl CAMOCTOSITEIbHOM PadoThl 00y4ar0IIMXCS

CamocTrosaTenbHas pabdoTa CrOCOOCTBYET 3aKpEIJICHUIO HAaBBIKOB PabOThI ¢ yueOHOW M
HAy4YHOW JIUTEPaTypOi, OCMBICIECHUIO U 3aKPEIJIEHUIO TEOPETHUUECKOTO MaTepuaia 1o yMEHHUIO
apryMEeHTUPOBAHO IpeJIaraTh 3KOJOrHYecky 0e30MmacHble TEXHOIOTHH.

Bun yueOHBIX

. Opranmu3anus AeITeIbHOCTH 00yJaromerocs
3aHATHN P yHatom

B xone nexkumii mpemnoaaBaTeNb W3JIATa€T U Pa3bsCHAECT OCHOBHBIE,
HauOoJee CI0XKHbIe TIOHATUS TEMbl, a TAKXKE CBSI3aHHBIE C HEU TeopeTHue-
CKHE€ U MPAKTUYECKHE MPOOJIEMBI, 1aeT PEKOMEH/IAIIMK Ha BBHIITOJHEHHUE Ca-
MOCTOSITEIbHON PaOOTHI.

B xope neknwmii 00y4arommuMes peKOMEHTYeTCS:

- BECTU KOHCIIEKTUPOBaHUE Y4eOHOTO MaTepuaa;

- oOpamaTh BHUMaHWE Ha KaTeropuu, (HOPMYITHPOBKH, PACKPHIBAO-
LIUE COJAEPKAHUE TE€X WJIM UHBIX SIBJIEHUU U MPOILECCOB, HAYYHbIE BBIBObI
Y MIPAKTUYECKHE PEKOMEH/IAINH 110 UX MPUMEHECHHIO;

- 3aJ1aBaTh MPENOJABATEII0 YTOUHSIOUIME BOIPOCHI C LIEJIbIO YSICHEHUS
TEOPETUYECKUX ITOJI0KEHUN, pa3pelIeHUs] CIOPHBIX CUTyalUH.

B pabounx KOHCMEKTax KeJIaTelbHO OCTABJATH MOJIs, HA KOTOPBIX BO
BHEAYUTOPHOE BpEeMs MOXHO CJelaTh TOMETKH U3  y4eOHO-
METOJINYECKOTO 00eCTeYeHHsI Il CAMOCTOSITETbHON pabOThl 00yJarOIINX-
Csl, TOTIOJHSIIONIETO MaTepHall MPOCTYIIaHHOM JIEKIIMU, a TaKKe TTOMETKH,
MOIYEPKUBAIOIINE OCOOYI0 BXKHOCTh TE€X HWIJIM UHBIX TEOPETUYECKUX IO-
JIOKEHUM.

Jlnst ycrnenrHoro oBlaJeHusi KypcoM HE0OXOIUMO IMOCeIaTh BCe JIeK-
UM, TaK KaK TEeMaTHYECKUU MaTephasl B3auMOCBs3aH Mexay coOoil. B
CIIly4asix MPOIMYCKa 3aHATHUS CTYICHTY HEOOXOJUMO CaMOCTOSITENIBHO U3Y-
YUTh MaTepuall ¥ OTBETUTh Ha KOHTPOJIbHBIC BOMPOCHI MO MPOMYIIEHHON
TE€M€ BO BpeMsl MHIUBUAYaJIbHbBIX KOHCYJIbTAIlUH.

[IpakTuueckue 3aHATUS — 3TO aKTHUBHasg (hopma ydeOHOro mporiecca.
[Tpu moAroTOBKE K MPAKTUYECKUM 3aHATHSIM O0ydaronieMycss HeoOX0auMO
M3y4YUTh OCHOBHYIO JINTEPATYPY, O3HAKOMUTCS C IOTIOJHUTEIBHOM JTUTEepa-
TYpOH, y4ecTb PEKOMEHIAlNK npernogaBatens. TemMbl TeOpeTHuecKoro co-
Jep>KaHMs TMPEIOIaraloT TUCKYCCUOHHBIN XapakTep 00CyxaeHus. boib-
m1asi 4acTh T€M JAMCIUIUIMHBI HOCUT MPAKTUYECKUM XapakTep, T.€. MpeArno-

3auarus
JIEKIIUOHHOT'O
THUOA

3aHsaTus
CEMHUHAPCKOT0
Tuma (Jabopa-
TOpHBIE 3aHsI-

TUA .
) JlaraeT BBIIIOJIHEHUE 3a/laHUi U pelIeHue 3a1a4, aHaIU3 MPaKTHYECKUX CH-
Tyaluu.
Camocrosi- BaxxHoi1 4acThI0 caMOCTOSATENHHON PabOTHI ABISETCS YTEHUE yueOHOM

TespHas pado-
Ta (U3yyeHue
TEOPETUYECKO-
ro Kypca, mo/I-
TOTOBKA K JIa-
60paTopHBIM
3QHSITHSIM)

U Hay4HOI nutepatypsl. OCHOBHAs (QyHKIHS YU€OHUKOB — OPUEHTHPOBATH
CTYJI€HTa B CUCTEMe 3HaHHI, yMEHUI U HaBBIKOB, KOTOPBIE JOJKHBI OBITH
YCBOCHBI OyIyIIUMH CIIEIUATUCTaMU 110 TaHHON JUCIUILITHHE.
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[ToaroToBka K 3K3aMeHy (3a4eTy C OIEHKOW) MperoiaraeT:
- U3y4YECHHUE OCHOBHOM U IOIIOJIHUTEIIBHOM JIUTEPATyPhI

IToaroroBka x o
- U3y4YCHHUE KOHCTICKTOB JICKITUI

9K3aMEHY U
- Y4aCTHC B [IPOBOAMMBIX KOHTPOJIBHBIX OITpOCax
3a4eTy C OIleH-
<o - TECTUPOBAHME IO TEMaM

OrieHKa 3a 9K3aMeH (3a4eT ¢ OI[CHKOI) BBICTABIISIETCSI 110 KPUTEPUSIM,
MPEACTABICHHBIM B IMyHKTE 7.1

9. [lepeyeHb HHpOPMANMOHHBIX TEXHOJIOTHIi, HCII0JIb3yeMBbIX
MPHU OCYLIECTBJICHNH 00Pa30BaTEJIbHOI0 MPOLECCa MO JUCIHUIINHE

Jis ycnemHoro OBJIAZICHUS JUCUUIUIMHOW HCIIONB3YIOTCS Clenyromue uH(popMaim-
OHHBIE TEXHOJIOTUH 00yUeHUS:

* [lpu mpoBeneHWH JEKIMHA HCIONB3YIOTCS IMPE3CHTAMU MaTepuana B IPOTrpaMMe
Microsoft Office (PowerPoint), Bbixom Ha mnpodecCHOHAIbHBIC CANTBI, HCIOIb30BAHHE
BUJIEOMATEPHUAJIOB PA3IUYHBIX HHTEPHET-PECYPCOB.

e JlabopaTropHble 3aHATUS MO JUCIHIUIMHE TPOBOAATCS B CIEHUATU3UPOBAHHON
yueOHoIi aynuTopuun — naboparopun GU3NUECKON XUMHUU.

JIaGopaTopHbIe 3aHATHUS 110 AUCHHUILTMHE MTPOBOISATCS C UCIOIB30BAHUE PA3IMYHOTO Ja-
6opaTropHOro 000py10BaHHUs, a TAK)KE Ha JJaOOpaTOPHBIX CTEHAax-ycTaHoBKax. Ha 3ansatun o0y-
YArOIIMECs] 3HAKOMUTCS C METOJIAaMH OTpeieNIeHHs] (PU3UKO-XMMHYECKIX BEIMYMH: TEIUIOTHI pac-
TBOPEHHSI COJIM, TEIUIOTHI TH/paTalluy, KOHCTAaHThl PAaBHOBECUSI XMMUYECKON peaklnu, KOHCTaH-
TBI CKOPOCTH XUMHUYECKOW PEAKIMH, KOHCTAHTHI JUCCOIMALUHU HIIEKTPOJIUTA U T.1., paboToil u
YCTPOMCTBOM NMPUOOPOB M YCTAHOBOK, MO3BOJIAIOLIMX ONPENENATh (PU3MKO-XMUMUYECKUE BeIU-
YHHBI.

B nmpouecce wu3ydeHHMs JIUCHMIUIMHBI YYEOHBIMM IIENSIMH  SIBJSIFOTCS  3HAKOMCTBO
OaxanaBpoM C OCHOBHBIMHM METOJaMH pabOThl YCTAHOBOK U MPUOOPOB, ONPEAENIAIOMUX (HPU3UKO-
XMMHUYECKHE BEJIMYMHBI, METOAMKAMU pacyeTra (PU3MKO-XMMHUYECKHX BEJIWYHH. YCBOEHHUE,
NOHMMaHHe, CTPYKTYpPUPOBAaHHUE IOJYUYECHHBIX 3HAHWH IO OCHOBHBIM pasnenaM (U3HIecKOi
XUMHUH.

JUist MOCTHXKEHUST ATHX TeNiel MCTONB3YIOTCS B OCHOBHOM TPaJWIIMOHHBIE WH(pOpMa-
TUBHO-PA3BUBAIOINE TEXHOJIOTUU O0YUYEHHUS C YIETOM Pa3IMYHOI0 COYETaHUs MACCUBHBIX (hopm
(7mexmus, 1abopaTopHOE 3aHATHE, KOHCYIbTAINS, CAMOCTOSTENIbHAS Pad0Ta) U PEPOTYKTUBHBIX
MeTOI0B 00y4eHMs (IIOBECTBOBATEIBHOE H3JIOKEHHE yuyeOHOH MHpopMaiuu, o0BSICHUTEIBHO-
WITIOCTPATHBHOE U3JI0KEHHE).

VYHuBepcuTer oOecrnedeH HEOOXOAUMBIM KOMILJIEKTOM JIMIEH3MOHHOIO MPOTrPaMMHOTO
o0ecreyeHus:

e  ceMelcTBO KOMMEpPYECKHX ONEPaLMOHHBIX cucTeM cemelicTBa Microsoft Windows;

e oducHsbI naket npunoxenuit Microsoft Office;

e IpOrpamMMHasi CUCTeMa JJIsi OOHAapYXEHUS TEKCTOBBIX 3aUMCTBOBAaHHMH B y4e€OHBIX U
Hay4yHBIX paboTax «AHTuIuiaruat.BY3»

10. Onucanne MaTepuaJIbLHO-TEXHHYECKOI 0a3bl, HEOOXOTUMOI 151 OCYIIEeCTBJIEHHS
0o0pa3oBaTeIbHOIO NMpoLecca Mo AUCHUIIHHE

Peanusanus yueGHOro npoiiecca OCyIECTBISIETCS B CIIEHUANBHBIX YUEOHBIX ayJUTOPHUSIX
YHHUBEPCHUTETA JUIS IPOBEJCHUS 3aHATUH JIGKIIMOHHOTO TUMA, JJAOOPAaTOPHBIX 3aHATUH, TPYIIO-
18



BbIX U MHAWBUAYAJIbHBIX KOHcyHLTaHHﬁ, TCKYLICTO KOHTPOJIA U HpOMC)KyTO‘IHOﬁ aTTCCTalluu.
Bce aymuropuy yKOMIUIEKTOBaHBI CIICIHAIM3UPOBAHHON MEOEIBI0 M TEXHUYECKUMH CPEICTBa-
MU OOy4YeHUS, CIYXKAIIUMH IS TPEICTaBICHHUs ydeOHOUW MHGpOpManuu OOJIBIION ayJAUTOPHH.
[Tpn HEoOXoaMMOCTH OOyYarOIMMCs MpeJIaraloTcs Habophl JEMOHCTPAILIMOHHOTO 000pya0Ba-
HUS 1 y4eOHO-HATJISITHBIX TTOCOOMH, 00eCTIeYMBAIOIINE TEMATHYECKIE NILTIOCTPALIUH.

CamocrosTenbHas padoTa 00yJaroUIMXCsl BBIOJIHACTCS B CIICUAIM3UPOBAHHOMN ayIUTO-
puH, KoTopas o0opyloBaHa yueOHOH MeOenbio, KOMIBIOTEPHOH TEXHUKOW C BO3MOXKHOCTBIO
noaKItodeHus K cetu «VMHTepHeT» N 00ecreueHreM A0CTyIa B AIEKTPOHHYIO HH(OPMALIMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ecte nomemnienne aist XpaHeHUsT ¥ MPOMUIIAKTHYECKOTO 00CTY)KUBaHHUS y4eOHOro 000-
PYAOBaHMUSL.

TpeOoBaHusl K ayAUTOPUSIM
HanmeHoBaHue crieliuagbHBIX TOMEIICHU OCHaIIIeHHOCTh CIEUAIBHBIX IOMELCHUN

1 TIOMETIEHUN JJIS1 CAMOCTOSITETIHHOM PabOTHI ¥ TIOMETIESHIH JJIs1 CAMOCTOSITEITBHOM PaOOTHI
Y4eOHast ayIuTOPHS U MPOBEACHUS 3aHATHI JCKIIHOHHOTO
U CEMHHAPCKOTO THIIA, TPYIIOBBIX U HHANBHIYATbHBIX KOH-
CyIbTALWH, TEKYIIEro KOHTPOJS M IPOMEXKYTOYHOH arTe-
CTalli{, OCHAILICHHAS CTOJIAMH, CTYIBSIMH M MEJIOBOW IOC-
KOI;, TepeHOCHOEe MYIbTHUMEIUItHOe 00opymoBaHue (HOYT-
OyK, 9KpaH, IPOEKTOP).
Ilpoepammmnoe obecneyenue:
- Windows 7, License 49013351 VIJITY Russia 2011-09-
06, OPEN 68975925ZZE1309
- Office Professional Plus 2010, License 49013351 YIJITY
Russia 2011-09-06, OPEN 68975925Z2ZE1309
- Kaspersky Endpoint Security mis 6usneca- CTanaapTHbIH
Russian Edition. 250-499 Node 2 year Educational Renewal
License. Jluniensuonnsiii cepruduxar: Ne munensun 1B08-
201001-083025-257-1457. PN: KL4863RATFQ. Cpok c¢
01.10.2020 1o 09.10.2022r.;
- CopaBouHo-mipaBoBasi cucrema «Cucrema ['APAHT».
CB0OOAHBIN AOCTY,
- Cnpasounas IlpaBoBast Cucrema Koncymnsrantllmoc [lo-
TOBOP CONPOBOXKICHUS IK3EMIUIIPOB cucteM KoHCynapTaHT-
ITiiroc Ne 0003/3K ot 08.02.2021 roga. Cpok ¢ 01.02.2021 r
mo 31.12.2021 r.;
- «Antumaruat. BY3» JJoroop Ne /0092/21-EI1-223-06 ot
11.03.2021 roga. Cpoxk ¢ 11.03.2021 r no 11.03.2022 r.
YueOHast maboparopus GU3NUECKONH W KOJUTOMTHOW XUMHH,
OCHAIIIEHHAas! TA0OPaTOPHBIMY CTOJIAMH U CTYJBSIMH, CICHY-
IOOMM 000pYyIOBaHUEM: TUCTHILIATOP — 1 mT.; (hOTOKOIO-
PUMETPHI — 5 MIT.; KAIOPAMETPHI — 4 IIT.; BeChl TEXHUIECKHE
— 2 IUT.; BEChl TOPCUOHHBIE — 3 IUT.; 3JEKTPOIUIUTKH — 3 IMIT.;
KOHJYKTOMETpPBI — 2 WT.; pedpakToMeTpbl — 3 WT.; Hedeno-
METphI — 5 mT.; cnekrpodoTomMerp — 1 MIT.; pOTAIMOHHBII
BHUCKO3UMETp — | mT.
YCTaHOBKH Il M3MEPEHHS TTOBEPXHOCTHOTO HATSDKEHUS — 4
IIT, CeIMMEHTAI[MOHHBIE BECHl — 4 INT., a TaK)Ke PEaKTHBEHI,
UCTIONB3yeMBIe IS ONPENeNeHUs] BeIWYHH aacopOIum,
3JEKTPOKMHETUYECKOTO MOTEHLIUANIA, PAa3MEPOB YaCTHUI] JHC-
MEPCHBIX CUCTEM, IOPOTOB KOAT'YJISIIIMH KOJUIOUJHBIX CUCTEM

Ilomemienne Uil JEKIMOHHBIX 3aHs-
TUH, TPYNIOBBIX M WHIUBUAYAJIbHBIX
KOHCYJIBTAlIMM, TEKyLIEH U IPOMEXKY-
TOYHOM aTTeCTalUHU.

[Tomenienue st 1aOOPATOPHBIX 3aHs-
TUN

Tlomemenust It  CcaMOCTOSTEILHOU
paboThI

Cromel, CTYNbsI, dKpaH, npoektop. Paboune mecta
CTYZICHTOB, OCHAIIIEHbl KOMIIBIOTEPAMH C BBIXOJIOM
B ceTh VIHTEpHET M AJIEKTPOHHYI0 WH()OPMAIHOH-
HYI0 00pa30BaTENIbHYIO Cpeny.

[Tomemienue ans xpaHeHus U npodu-
JaKTHUYECKOro 0OCITYy)KHBaHUS y4eOHO-
ro 000pY/I0OBaHUS

PacxoaHble MaTepuanbl JUisi peMOHTa U 0OCITyKHU-
BaHUs TEXHUKU. MecTa A XpaHeHus 000pyaoBa-
HUS
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\ ®I'BOY BO Ypasckuit rocy1apcTBeHHbIIT JT€COTEXHAYECKHIT YHUBEPCHTET

XUMUKO-TEXHOJIOTHIECKHH HHC TUTYT

Kadeapa XMMUIECKOH TEXHOIOTHH JPEBECHHBI, OMOTEXHOIOTHH U HAHOMATEPHATOR

PaGouas nporpavwva Jucuiuiabl «Kosmonanas XuMis»

JIMCT JOTOJHEHNN U U3MEHEHUN PABOYEN IMPOTPAMMBI
Ha 2022 - 2023 y4eOHbIH roJ

Brecty B paGouyo porpamMvy AXCIAILITMHBL_«KOJLIOIHAT XUMHUA)
(HaunmenoBanue OuUCYUNIUHbL)
JUTs HarpaBiIeHus (CTIEHaTbHOCTH) 19.03.01 «broTexHoI0rHs»
(KOO HANpaeneHus u HauMeHo8uHue)
HAIpaBIeHHOCTH (IPOGUIL) nporpammel «lIpoMblILieHHas OMOTEXHOJIOrUsl
CIIeIYIOIIHE JIONOTHEH)s U U3MEHEHHSI:

| Ne Pazzen PTI/. Iojruct
- 2t Ch

NpOTOKONA|  1aTa 3aceNaHus B KOTOPbIH | .
leme BHOCUMBIC H3MSHEHHS pazpado1
{3ace1anus | kadepbt BHOCSTCS | K

Kadeapst | W3MEHCHMS 4‘ i} |
12
I 1 |
\ ‘ Jlo6aBuTh: ‘

‘ - 3NIEKTPOHHas obpasoBateibHas cucTema
} «O6pazoparesbras miarhopma FOPAUTY 1
i_ | — 3neKTpoHHO-6MbIMOTe Has cUcTeMa «Y HHBEPCHTETCKAS
GubnuoTeka ounaitny. oropop Ne035/21-EIN-44-03 ot
‘ ‘ 21.06.2021 r. Cpok aeiicreus: 27.06.202 1-26.06.2022;
; 1 — MenepanbHas  Cly:xO0a TOCYJAPCTBEHHOW CTaTHCTHKH.
‘ ‘ | OduumanbHas

— DnekTpoHHbIH  GOHA  MPaBOBBIX M HOPMAaTHBHO-
| TEXHMYECKHX  JIOKYMEHTOB /| AxumorepHoe O00IECTBO
6 | 04.02.2022 6 ‘ <<HH(§)9phlaqPIOHHaH - KoMnaH@ «}(onexc»
i | (https:/docs.cntd.ru/). Peskum nocTyna: cBOGOAHBIN. _
‘ — Dkonomuueckuii  nopran  (https:/institutiones.com/).
| Pesxxum moctyria: cBOOOAHbIMN.
i — Wudopmaimornas cucrema PBK  (https:/ekb.rbe.ru/). |
| ‘ | Pexuwm nocryna: cBOOOAHDII. |

|

‘ — OduuHanbHbIH MHTEPHET-NOPTANl NPaBOBOH HHOPMaLHH
| (http://pravo.gov.ru/). Pexum nocrtyna: ¢BOOOHBIN 1 )
‘ | — Basa NojHOTEKCTOBbIX M GUOIHOrpadHueckux onucanuii | /{\Q’iﬂ

‘ | KHHT n MEPUOINUECKHMX U31aHUH
\ ‘ (http://www.ivis.ru/products/udbs.htm).  Pesxum  octyna:

| | cBoOOHbIH 1
[ ‘ | 3aMEHMTD NepeUeHb NPOr PaMMHOro obecneyYeHHs:

| | { s onepauuontas cucrema Windows 7, License 49013351

} | | VIJITY Russia 2011-09-06, OPEN 68975925ZZE1309. |

| | w < e ;
; 3 | Cpok: BeccpoHHo:

‘ ‘ | — naker mpuknaanbix nporpamm Office Professional Plus
‘. " | 2010, License 49013351 VIJITY Russia 2011-09-06. ‘
‘ OPEN 68975925Z7E1309. Cpok: GeccpouHo:;

04.02.2022 | 9 | — aHTUBMpYCHAs MporpamMma Kaspersky Endpoint Security
‘;;1,151 Gusneca- Craumapreiid Russian Edition. 250-499
| | Node 2 year Educational Renewal License. JInueH3HOHHbI |
‘ | ceprudurkar:  Ne  nunensum  1B08-201001-083025-257-
| 1457. PN: KL4863RATFQ. Cpok ¢ 01.10.2020 r. no
| | } 09.10.2022 r.;

j ‘ | —cucrema ympaeienus oOydenuem LMS  Mirapolis.
‘ i Jloroop Ne31/02/21-K/0054/21-223-06 ot 04.02.2021.

| Bepcusn: 1.0 [

HiC w3




®I'BOY BO Vpaneckuit rocy 1apcTBeHHBIIT JIECOTEX HUYUECKHMiT YHHMBEPCHTET

XHAMUKO-TeXHOJIOrHIECKHH HHCTHTYT

Kadepa xumu4eckoi TeXHOIOTHH APEBECHHB!, GHOTEXHOIOTHH H HAHOMATEPHATOR

Pa6ouas nporpamMma IUCUUITIHHBL (<K0)'IJ'IOH}1H35I XUMUS»

\ J ‘ [ Cpok: ¢ 01.04.2021 no 01.04.2022;

‘ — MporpaMmHas cucteMa /Ui OOHApYIKEHMS TEKCTOBbIX
: 3aMMCTBOBaHMH B yueOHBIX M HayuyHbIX  paborax
‘ ‘ | «Anrunnaruar. BY3» (URL: https://www.antiplagiat.ru/).

\ Horoeop Ne4831/0104/22-EI1-223-06 ot 03.03.2022 rona.
Cpox ¢ 03.03.2022 r no 03.03.2023 r.;

| — cucreMa ynpapiaenus obydenuem LMS Moodle —
| nporpamMEce  OBecrieuenue ¢ OTKPBITBIM  KOJOM.
pacnpoctpatisierca o auuensnin GNU Public License (rus):
— Opaysep Yandex (https://yandex.ru/promo/browser/) —
1porpaMmuoe obecrneyernue pacnpocTpaHsIeTes Mo NpocToii |
(HEUCKIIOUYUTENBLHOM) JTMIEH3UMU;

— KpocenaaTGopMeHHoe NporpaMvMHoe obecneueHue s |

ynpaBJieHus MPOEKTAMU OpenProj

(https://openproj.ru.uptodown.com/windows),

| pacmpocTpaHseTes Ha yCa10BUsX uueH3rdn Common Public
| Attribution License Version 1.0;

j — HOIT «Xumua. Bupryansnas naGoparopus. 3azaum. ‘
: ‘ Tpenaskepei. Tectbi». Jorosop Nel3/21/0183/21-223-03 or |
‘ | ‘ 16.04.2021. Cpok: Geccpouno;

‘ — maardopma 1C: [peanpuarue 8. Jorosop Ne0164/3K ot
‘ 31.05.2021 r. Cpok aeiicTBrs: GeccpouHo;

— cucTema yrpasiicHus naHHeiMM Microsoft SQL Server. |

| | KOHTpaKkT Ha yciayrw mo mpeiocTaBieHHIo JHLEH3NH Ha |
? MPapo  HCIIOJIb30BATL KOMMbIOTEPHOE obecneuenre No |
067/3A ot 07.12.2020 roaa. Cpok GeccpouHo; ‘
— NaKeT MpHKIaIHBIX MaTeMaruyeckux nporpamm Scilab
6.1.0 (htips://www.scilab.org/download/6.1.0) — cBoGoaHO |

pacrnpocTpaHsemoe nporpaMMHoe obecreueHue.
| pacnpocrpanserca no uvuensin GNU  General Public
| License (GPL) v2.0;

— Hudopmatronnas cucrema 1C: UTC (http://its.1c.ru/).
| Pesxum nocryna: ceoboaublii

;‘IOHOJHCIIHH H H3MCHEHUS COIIAaCOBaHbI:

W.o. 3aB. xadenpoil Xxumuueckoil TEXHOIOrHH

APCBECHHEL, OHOTEXHOJNIOIHH U HAHOMATEPHAIIOB, 7 T.M. ITanoea
KaH[. TeX. HayK Z
( ~
[Ipencenarens MeToanyeckoi KoMACCHH >
XHUMHKO-TEXHOOTHYECKOTO HHCTHTYTA, )
JIOUEHT, [-P. XUM. HayK (27T W.I'. [leprona
K~

[IpoTokon 3aceanus METOHYECKOM KOMHCC?/{ Y
XHMHKO-TEXHOJIOTHYECKOTO uHeTuTyTa No o1 « ¥y jZ{tﬁ,j/{/ 2022.
e

LBepcmz: 2.0 1
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