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1. O01mue moj10KeHu s

Jucuuniauna «KosioniHasi XuMHus» OTHOCHTCS K 00s3aTeNbHON yacTu Osoka 1 yueo-
HOTO IIJlaHa, BXOJAILIET0O B COCTaB 00pa3oBaTeIbHOW MPOrpaMMBbl BBICIIEIO OOpa30BaHUS
18.03.02 — Duepro- u pecypcocOeperarIime mporuecchl B XMMHUIECKONH TEXHOJIOTHH, HeTeXu-
Muu U GuorexHosoruu (mpoduib — OxpaHa OKpyKarolel cpeibl U palloHaIbHOE UCII0JIb30Ba-
HUE MIPUPOTHBIX PECYPCOB).

HopmatuBHO-MeTOmMueckon 6a30i 111 pa3paboTku pabodeil mporpaMMbl YIeOHOM Juc-
IUIUIMHBI «KoJTon1Hass XUMUS SBIISIOTCSA:

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

o Ilopsanox opraHu3anuu M OCYyIIECTBICHHUS 00pa3oBaTeNbHON AEATEeILHOCTH MO 00pa-
30BaTeNbHBIM IIPOTPaMMaM BBICHIET0 0O0pa3oBaHMA - IporpaMMaM OakallaBpuata, Mporpammam
cHeruaiuTeTa, IporpaMmMaM MarucTparypbl, YTBepKASHHbIN mpukazoM MunoOpHayku Poccuun
o1 06.04.2021 r. Ne245.

e Ilpukaz MuHucTepcTBa Tpyla U coluaibHOM 3amuThl Poccuiickoit denepanuu ot
17.11.2020 1. Ne 806H «O0 yrBepx)acHuH MnpodeccnoHabHOTO cTaHmapra - Crenuaiuct Imo
AKCILTyaTalluy OYUCTHBIX COOPYKEHUI BOJIOOTBEICHUS Y.

o [IIpukaz MunucrepcrBa Tpyna M couuanbHOM 3amuthl Poccuiicko Pepepanuu oT
07.09.2020 1. Ne 5691 «O0 yTBepkaeHHH MPOPECCUOHANBHOrO cTaHaapTa - CHenuasucT Mo
HKOJIOTHYECKOM 0e30MacHOCTH (B IMPOMBIIIIIICHHOCTH ).

o @enepasibHBIN rOCYIapCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT BBHICHIETO 00pa30BaHUS
(®T'OC BO) no nampasnenuto noarotoBku 18.03.02 «Duepro- u pecypcocdbeperaromume mpo-
[[ECChl B XMMHMUYECKON TEXHOJIOTUH, HEPTEXUMUU U OMOTEXHOJOTUU» (ypOBEHbL OakalaBpuar),
YTBEPKISHHBIN nprkazoM MuH#cTepcTBa 00pazoBanus U Hayku PD Ne 923 ot 07.08.2020;

e VYuyebnnie tmmansl OIIOII  BO  18.03.02 — «3QHepro- u pecypcocbeperaroime
IPOIIECCHl B XUMHUYECKOW TEXHOJOTHH, HEPTEXMMUU U OMOTEXHOIOTUN» (YpOBEHb OakaiaBpHa-
Ta) MO OYHOW, OYHO-320YHOW W 3a04HON (opmam oO0yueHus. OOpazoBaTenbHas Iporpamma
yTBepkIeHa Ha 3aceqanun Yuénoro Cosera ®I'BOY BO VYpanbckuii rocynapcTBEHHBIN J€CO-
TeXHHYecKui yHuBepcuteT (mpoTokod Ne 3 ot 16.03.2023). C nomnonHEeHUsIMU U U3MEHEHUSIMU,
YTBEpKACHHBIMU Ha 3aceqaHun YuéHoro cosera ®I'bOY BO Vpanbckuii rocynapcTBEeHHBIN
necoTexHuueckuil yHuBepcuterT (mpotokoi oT 20.04.2023 Ne4), BBeIeHHBIMU B JACUCTBHUE MPU-
kazoM YIJITY ot 28.04.2023 Ne302-A.

OO6yuenue o obdpazoBatensHOi 18.03.02 — DHepro- u pecypcocOeperaromme npouecchl
B XMMHUYECKON TEXHOJIOTHH, HehTeXUMUU U OnoTexHosoruu (nmpodpuias — OXpaHa okpyxaromen
Cpelbl U palOHAJIbHOE HCIOJIb30BAaHUE MPUPOJHBIX PECYPCOB) OCYILECTBISETCS HA PYCCKOM
A3BIKE.

2. IlepeyeHb NJIaAHUPYEMBIX pPe3yJIbTATOB 00yUeHUsI N0 JUCHUIIUHE, COOTHECEHHBIX € MJa-
HHPYEMbIMH Pe3y/1bTATAMM 0CBOCHHUsI 00Pa30BaTeIbHON MPOrPaMMbI

[TnanupyeMbIMH pe3ynbTaTaMu OOy4YeHMs MO JUCLUIUIMHE SBIAIOTCS 3HAHMS, YMEHMS,
BJIQ/ICHUS W/UIU OTIBIT 1€ATEIbHOCTH, XapaKTEPU3YIOIIKE ITaNbl/ypOBHU (POPMUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBaroIne JOCTHKEHNE TNIAHUPYEMBIX PE3yJIbTaTOB OCBOECHUSI 00pa3oBaTesb-
HOH IIPOrpPAMMBI B LIEJIOM.

Heas aucuMnauHbl — (GOPMUPOBAHHUE Y CTYACHTOB HaBBIKOB PaOOTHI C KOJUIOMIHBIMU
CHUCTEMaMH, YMEHHUs YIIPABIATh KOJJIOMIHO-XUMUYECKUMH PEAKIUSAMHU, TPAMOTHO HCIIOIb30BATh
KOJIJIOUHO-XUMHUYECKUE METObI aHAIM3a MPU peIIeHUH 3ajay Npo(ecCHOHAIBHON JeATEeNIbHO-
CTH.

3aga4yu AUCUMILVINHBI:

— J1aTh MPEJICTaBICHNUE O TIOBEPXHOCTHBIX SBJIEHUSAX U CBOMCTBAaX aJCOPOLIMOHHBIX CIIOEB;

— YJEJIUTh BHUMAHUE IOJIYYECHHUIO U CBOMCTBAM JUCIEPCHBIX CUCTEM;
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— HAYYUTH YIPABIATh YCTOMYHBOCTHIO KOJJIOUIHBIX CHCTEM M TIO3HAKOMHTH C METOJAAMHU
pa3pyIIeHHs TUCIIEPCHBIX CUCTEM;

— TIO3HAKOMHTH C OCOOCHHOCTSIMHU CTPYKTYPOOOpa3oBaHus U GU3UKO-XUMHUYECKON Mexa-
HUKOH JIUCIIEPCHBIX CHCTEM

IIpouecc u3yyeHusi TUCHUNIMHBI HATIPABJIeH HA (JOPpMUPOBaHUE CJeayIoIei 001Le-
npodeccHoHAJIbLHOM KOMIIETEHIUM |

OIIK-2. CniocobeH ucnonbp30BaTh MaTeMaTHueckue, puzndeckue, GU3NKO-XUMHUIECKHE,
XUMHUYECKHE METOJIbI JIUIS PEIICHHS 3a/1a4 MPOPECCHOHAIBHOMN JEITeILHOCTH.

B pe3ysabTare uzyueHus JMCUMIJIMHBI 00yYAKOUIUIICH TO/IKEH:

3HATD:

— OCHOBHBIC 3aKOHBI i 3aKOHOMEPHOCTH KOJUTOUIHON XUMUU;

— METObI PA3PYIICHUS U TOJYyYCHHUS KOJIOUTHBIX CHCTEM;

— METObI U3YYCHUS JUCTIEPCHBIX CHCTEM;

— MOAXOJBI K YIIPABJICHUIO XUMUYCCKHMMH PEAKIUAMH, POBOIUTH PEAKIIUU OBICTpPEE U B
HY>)KHOM HaIpaBIICHUU U MPHU YCIOBUSAX HambOoJee MpUEeMIIEMbIX IS MPOW3BOJACTBEHHBIX Mac-
mTaboB;

yMeThb:

— paboTaTh ¢ XUMHUYECKUMHU PEAKTHBAMH,

— YIPaBIATh TUCTIEPCHBIM COCTABOM CHCTEM IPU OYHMCTKE W BBIICJICHUH BEUICCTB U3 CH-
CTEM M pa3JIC/ICHUN;

— MPOBOJUTH PEAKIIUKM OBICTPEE W B HY)XHOM HAIMPABICHUHU U MPHU YCIOBUAX HamOojee
IPUEMJIEMBIX JIJIs1 IPOU3BOICTBCHHBIX MAaCIITa00B;

— WCTOJB30BaTh METOJBI PA3pYIICHHs KOJUIOMTHBIX CHCTEM: KOArYJISIIHIO, (IIOTAIIHIO,
351eKTpodope3, FMEKTPOOCMOC, PEOTOITHUECKHE CBOMCTBA KOJJIOUIHBIX PACTBOPOB;

BJIA/IETh:

— HaBBIKAMH IPOBEJICHUS XUMHUYECKOTO JKCIEPUMEHTa, O0paOOTKU M OIMHCAHUS IOJTY-
YCHHBIX PE3YJIbTATOB;

— HaBBIKaMHU MPeoOpa30BaHMs KOJUIOMJHBIX CHCTEM IPH PEIICHUH 3axad mpodeccuo-
HATBHOU JICATEITLHOCTH — Pa3/ICIICHUU U BBIJICIICHUN 3arPSI3HSIONINX BEIICCTB.

3. MecTo AUCHMIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMmMbl

Jlannast yueOHasi TUCIUIUIMHA OTHOCHUTCA K 00s3aTeNnbHOM yacTu 65oka 1, yTo o3Ha4aeT
dbopmupoBaHKe B TIpoliecce 00yueHus y 0akajiaBpa OCHOBHBIX 00IIenpodecCHOHaNbHBIX 3HAHUN
Y KOMIIETEHIIUN B paMKaX BBIOpPaHHOTO MPOQIIIg U TPo(heCcCHOHATHFHOTO CTaHAapTa.

OcBoeHUEe JaHHOW TUCIHUILIIUHBI SBJISIETCS HEOOXOIUMON OCHOBOHM NJisi TIOCIIEIYIOIIETO
uzydenus quctuminH OITOIT u HanucaHus BRIMYCKHOM KBATM()HUKAITMOHHON pabOTHI.

Hepequb 0660716’{1/1661}01/{41/[)@ conymemeyrwux u obecneyusaemvix ducuunﬂuH

O0ecnieynBaroIne ConyTcTByIOUINE ObecrieynBaemMble
1. JloroHUTETbHBIE TJIaBbI BeinonHeHue, MojAroToBKa K
Marematuka
MaTeMaTHKU MIPOLIEAYPE 3ALMUTEI U 3aIIIUTa
2. Dusika JloroHUTETbHBIE TJIaBbI BBITTYCKHOMN KBJIM(PUKALIH-
bu3uKu OHHOI1 paboTHI

3. | YueOHas nmpakTHKa IO MOJTy-
YEeHUIO IepPBUYHBIX Ipodec-
CHOHAJIBHBIX YMEHUI U

AHamnTrdeckas XUMHSI U
(1)I/ISI/IKO-XI/IMI/I‘-ICCKI/IC MC-
TOJAbI HCCIICAOBAHUA

HaBBIKOB
4. dusnyueckas XUMUS
5. Tennodusuka

6. [Ipomneccrl u anmnapaTsl

XUMHYECKON TEXHOJIOTHH
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VYka3zaHHEBIE CBS3U JUCHUITIIMHBI JAKOT 06yqa10meMycs1 CUCTCMHOC NPCACTABICHUC O KOM-
MJIEKCe M3ydaeMbIX AUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uTo obecneunBaeT TpeOyemblid
TEOPETUYECKHI yPOBEHb M NMPAKTUYECKYIO HAINPABICHHOCTh B CHCTEME OOydeHUs u Oyayei

JACATCIIbHOCTH BBIITYCKHHUKA.

4. O0beM TUCHHUIIUHBI B 3a4eTHBIX eINHULAX € YKa3aHUEM KOJINYeCcTBa aKaJeMHUYeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy 00y4aluuxcs ¢ npenojaaBareieM
(1Mo Bu1aM y4eOHbIX 3aHSATHIT) 1 HA CAMOCTOSITEILHYIO Pa00Ty 00yUYaKOIIMXCS

O061mas Tpy10eMKOCTh JTUCITATIIIHHBI

Bcero akageMuuecknx 4acoB

Bun yue6HOi paboThl
oyHas popma 3a0uyHas popMa | O4YHO-3a04HAs

KonrakTHasi padoTa ¢ npenojaBarejieM*: 50,35 14,35 22,35
nekiuun (JI) 16 6 14
npaktuueckue 3ausatus (I13) - - -
naboparopusie pabotsl (JIP) 34 8 8
WHBIE BUJIbI KOHTAKTHOHN pabOThI 0,35 0,35 0,35
CamocTosiTeIbHAs padoTa 00yYalomMXCs: 93,65 129,65 121,65
M3YYEHHE TEOPETHUECKOro Kypca 24 54 54
MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 34 67 32
KypcoBast paboTa (KypcoBOM MPOEKT) - - -
MOJITOTOBKA K MPOMEXYTOYHOM aTTecTalluu 35,65 8,65 35,65
Buja npoMexyTOYHOM aTTecTAlMM: IK3aMeH JK3aMeH JK3aMeH
O611asi TPY/10eMKOCTh 4/144

*KoHTakTHast paboTa 00y4arommxcs ¢ MperojaBaTeieM, B TOM JHciIe ¢ IPUMEHEHHEM TUCTaHIMOHHBIX 00pa3oBa-
TENBHBIX TEXHOJIOTHH, BKIIIOYACT 3aHATHS JIEKIIHOHHOTO THIA, U (MJIM) 3aHATHI CEMUHAPCKOTO THUIIA, JJAOOpaTOpHbIC
3aHATHSA, U (WIIM) TPYIIIOBBIC KOHCYIBTAINH, U (MIIH) HHANBHAYAJIBHYIO paboTy 00ydaromierocs ¢ npenoaaBaTeeM,
a TaKKe aTTeCTAlMOHHbBIC MCIBITAHHS NMPOMEXYTO4YHOU aTrrectanuy. KoHTakTHas paboTa MOXKET BKIIOYATh MHBIC
BUJIBI Y9EOHOW IEATENBHOCTH, NPeIyCMaTpUBAIOIIME TPYNIOBYI0 M WHAMBUAYalIbHYI0 paboTy oOydarommxcs c
npenosfaBareneM. Yackl KOHTaKTHOH paboTsl ompenesnsioTcs IlomoxeHneM 00 OpraHW3alM M MPOBEICHUH KOH-
TaKTHOH PabOTH MPH peanu3aluy 00pa30BaTeIbHBIX NMPOrPaMM BBICIIEr0 00pa30BaHMA, YTBEPKICHHBIM YUEHBIM

cosetoM YIJITY ot 25 despanst 2020 roxaa.

5. ConeprxaHue IMCUMILIUHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3aejiam)
€ YKa3aHMEM OTBEICHHOI0 HA HUX KOJIMYeCTBA aKAJIeMHYEeCKHUX YaCOB

5.1. TpynoeMKocTh pa3iejioB IMCHHUIIHHBI

o4HasA popMa 00y4yeHHs

Bcero
No . | CamocrosTenbHas
i HanmMeHoBaHue pasjena JUCHUILIMHBI J 113 JIP KOHTaKTHOU e
paboTs!
1 | BBenenue. 2 ) ) 2 2
CopeprkaHue ¥ 3a/1a4H Kypca.
2 | TepMonuHaMuKa MOBEPXHOCTHBIX SIB- 2 ) 4 6 8
JICHUH.
3 | Ancop6rus 2 - 8 10
4 | DHepreTudeckne mapaMeTpsl ancopo- ) ) ) 2 2
017028
5 | DAEKTPONOBEPXHOCTHBIC SIBIICHHUSI. 2 - 6 8 10
6 | Amresus, cMadyMBaHWUE W pacTeKaHWE 2 ) ) 2 4
KHUJIKOCTEH.
7 | OHepreTuka AMCIEPrHPOBAaHUS U 00- ) ) 6 8 10
pa3oBaHUsI HOBBIX (a3.
8 | Meroapl wuCClIeTOBAaHUS IUCIIEPCHBIX 2 ) 12 14 12

CUCTEM




Bcero

. HaunmenoBanue pazaena JUCHUILIMHBI JI 113 JIP KOHTaKTHOH T
n/m pabora
padoThI
HToro no pasnenam: 16 - 34 50 58
[TpomMexxyTouHast aTTecTanus 0,35 35,65
Bcero 144
3a04Has popmMa 00yueHus
N‘_’ IEiaio - CaMOCTOHTeJ’ILHaH
o/ HaumenoBanue pa3nena AUCHUILINHBI JI 113 JIP KOHTAKTHOM paboTa
paboThI
1 | Bsenenue. 1 ) ) 1 2
CopeprkaHre M 3a/1a4H Kypca.
2 | TepmonuHaMuKa MOBEPXHOCTHBIX SIB- 1 _ _ 1 16
JICHUH.
3 | Aacop6uus 1 - 4 5 14
4 | DHepreTHyecKne IapaMmeTphl amcopo- ) ) ) ) 18
LUH.
5 | DiekTponoBepXHOCTHBIE SBICHHS. 1 - - 1 14
6 | Aaresus, cMauMBaHWE W pacTeKaHHUE 1 ) ) 1 14
JKHIKOCTEH.
7 | DHepreTuka AWMCHIEPTUPOBAHUS H 00- 1 ) ) 1 18
pa3oBaH¥sI HOBBIX (a3.
8 | Metoapl uccieOoBaHUS UCTIEPCHBIX ) ) 4 4 o5
CHCTEM
HToro no pazgenam: 6 - 14 121
[TpomMexxyTouHast aTTecTanus 0,35 8,65
Bcero 144
04HO-3204Hasi opmMa 00y4yeHHs
Bceero
Ne " CaMocTosTenbHas
w HanmMenoBanue pazaena JUCHUILIMHBL JI 113 JIP KOHTaKTHOU T
paboTHI
1 | Beenenue. 1 ) ) 1 )
ConeprkaHue U 3aJa4n Kypca.
2 Tepr),Z[I/IHaMI/IKa TTOBEPXHOCTHBIX SIB- 2 ) ) 2 10
JICHHH.
3 | Axcopbuus 2 - 4 6 10
4 | DHepreTHuecKre MmapaMeTphl aicopo- 2 ) ) 5 10
ITUH.
5 | DieKTpOIOBEPXHOCTHBIE SBJICHUS. 2 - - 2 10
6 | Aaresusi, cMauMBaHWE M pacTeKaHHUE 1 ) ) 1 10
JKHIKOCTEH.
7 | DHepreTHKa IUCTIEPTHPOBAHHUS U 00- 2 ) ) 2 10
pa3oBaH¥sI HOBBIX (a3.
8 | Meroapl wWccneaoBaHUS AWCTIICPCHBIX 2 ) 4 6 24
CHCTEM
Hroro no paznenam: 14 - 22 86
ITpoMexyTouHas aTTecTanus 0,35 35,65
Bcero 144




5.2. Conep:xkanue 3aHATHH JIEKIITHOHHOTO THIA

1. BBenenue. Copaep:kaHue M 3agauu Kypca. Pa3zBuTHe KOJJIOMIHOH XMMHUM Kak
HAYKHU

Ornpezenenue npeaMeTa KOJJIOMIHONW XUMHUH. Pa3BuTHe KOJIIOUIHON XMMUM KaK HayKH.
3HauYeHHE KOJJIOUJAHONW XUMUHU.

1.1. Ilouamue o oucnepchvix cucmemax.

[Ipu3naku oO0BbEKTOB KoonaHOM xumuu. I[lpusHaku kojutomaHoro cocrostHus. Mepa
JMCTIEPCHOCTH.

1.2. Knaccughukayuu oucnepcrulx cucmenm.

Knaccuukanum TucepcHbIX CHCTEM IO arperaTHOMY COCTOSIHHIO JUCIIEPCHOM (hasbl u
JTUCIIEPCUOHHON CpeJibl, O JUCIEPCHOCTH, MO B3aWMOJACUCTBUIO YACTHUI] AUCIIEPCHON (a3bl co
CpPENOoN U APYT C APYIOM.

1.3. Knaccughuxayus nosepxnocmHulx a61eHUlL

Knaccugukanus moBepXHOCTHBIX SIBJICHUI Ha OCHOBE Mepexoia H30BITOYHON OBEPXHO-
CTHOM SHEPTUH B IPYrHe BUJIbI SHEPTUU.

2. TepMoAMHAMHIKA MTOBEPXHOCTHBIX SIBJIEHUMH

2.1. Obwue MmepMOoOUHAMUYECKUE napamempol NOBEPXHOCMHO20 CNLOSL.
['eomeTpuueckre mapaMeTpbl NOBEPXHOCTH. [IOBEpXHOCTHOE HATSDKEHHE Kak Mepa SHEpruu
['u66ca mexdazoBoil moBepxHOCTH. Kore3anoHHble ¥ MOBEPXHOCTHBIE CUJIBL.

2.2. 3asucumocms om memnepamypvl dHepLemuieckux napamempos no8epxXHOCMHO20
cnos.

JlBa crioco6a onucaHusi TEPMOJIMHAMHUKH TTOBEPXHOCTHBIX SBJICHHI: METOJ] «CJI0sl KOHEeU-
HOM TOJIIIMHBI» U METOJ U30BITOYHBIX BennunH ['n00ca.

2.3. Ilpoyeccbi  camonpouz8oibHO20 — YMEHbUWIeHUsi  NOBEPXHOCMHOU  dHepeuu
CaMonpou3BOJIbHOE YMEHbIIIEHHE TOBEPXHOCTHOW SHEPruu U (GOPMUPOBAHKE MOBEPXHOCTHOTO
CJI051.

3. Ancopouust

3.1. Onpeodenenue aocopoyuu.

Benuuunbl nonHoi U n30bITOYHON (THOOCOBCKON) amcopOuuu. DyHIaMeHTanbHOE aji-
copOrronHoe ypaBHenue ['n66ca. Pacuer ru06coBCKOM ancopOIUu M0 U3MEHEHUIO KOHIICHTpa-
MU B 00BEME.

3.2. [losepxHocmHas akmueHOCMb 8euecma.

XapakTepucTuKa MOBEPXHOCTHON aKTUBHOCTHU. [I0BEpXHOCTHO-aKTUBHBIE U TIOBEPXHOCT-
HO-MHAKTHBHBIE BEIIECTBA.

3.3. Ilosepxnocmuo-axmuenwie sewecmsa (IIAB).

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

3.4. Ocobennocmu adcopbyuu uz HCUOKUX pacmeopos.

[Ipumenenue ypaBHeHui JlenrMiopa u ['eHpu 1 onucaHus afcopOIK MOBEPXHOCTHO-
AKTHUBHBIX BEUIECTB U3 PACTBOPOB.

3.5. Ilogepxnocmuoe oasnenue adcopoOYUOHHBIX NIEHOK.

VYpaBHEHUSI COCTOSIHUS OBEPXHOCTH (a/ICOPOIIMOHHBIX TUIEHOK). Y paBHeHue [lInmkos-

CKOTO.

3.6. Onpeodenenue cmpoenuss adcopoOYUOHHO20 CIOsL U PA3MEPO8 MONEKYL NOBEPXHOCHO-
AKMUBHBIX GeUecme

Pacuer pazmepoB MoseKyn U IUIOMIAIA, 3aHUMAaEMOM MOJIEKYJIONW B IIOBEPXHOCTHOM CJIOE
1o ypaBHeHHUIO JIsHrMIOpa.

4. JHeprernyecKmne napaMeTpsl aacopouuu

4.1. Unmezpanvrnas u oughghepenyuanvruas pabomol aocopoyuu. VIsMeHeHne SHTPONUHU U
SHTAJILIIUU a/1COPOLIUH.

4.2. Aocopbyus 2azo06 u napos Ha meepooti NOBEPXHOCMU.
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Teopust monumonexkynsipaoit agcop6uru bOT. YpaBuenune uzorepmsl aacop6uuu bOT,
ero ananus. JIuneitHas popma ypaBaeHust BOT u pacder ero koncrant. OnpeneneHue yaeabHON
noBepxHoctu MeTogoM BOT.

5. DJIeKTPONOBEPXHOCTHBIE SBJIEHHSA

5.1. Ilogepxnocmnoe namsoicenue u 1eKmpudecKuti NOMeHyua.

Mexanu3m o0pazoBaHus ABOHHOTO 3ekTpudeckoro cios ([12C). M3oanexkTpudeckas u
M30MOHHAS TOYKH. COOTHOIIECHUSI MEXIY IEKTPUUECKUM TIOTEHIIUAIOM M MMOBEPXHOCTHBIM Ha-
TsoKeHHeM (ypaBHeHue Jlunmnmana).

5.2. OcnosHule nonodicenus meopuu Lllmepua.

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

5.3. Cmpoenue muyenn cudpogpoduwix 301ell.

OObpazoBanue U CTpoeHre MULET TUAPO(OOHBIX 30yel. Peakiuu oOpa3oBaHus MUIIEILT
ruipohoOHBIX 3071ei

6. Aare3usi, CMauMBaHHe U PacTeKaHUe KUIKOCTeH

6.1. Aozesus u koze3us.

VYpasuenue [ronpe 11t paboThl aAre3un. Yroi cMadyuBaHus (KpaeBoi yroi) v 3aKOH

HOwura.

6.2. Css3b pabomul adee3uu ¢ KpaegbiM yeiloM CMAYUBAHUS

VYpasuenue [lronpe-lOnra. Jlnopunsaocts u muododHocTh noBepxuocrend. Auddepen-
[UalbHasg M UHTErpaibHasl TEIUIOTHl CMauyuBaHUs. BiusHUe KPUBU3HBI MOBEPXHOCTU Ha BHYT-
penHee gaBnenue tein. @opmyna Jlamnaca.

7. DHepreTuKa JUCHEePrupoOBaHUs U 00pa30BaHMs HOBBIX (a3

7.1 Cnocobvl nonyuenusi OUCNepCHbuIX CUCTEM.

[TonydyeHue MUCHEPCHBIX CUCTEM METOJOM JIucHeprupoBanud. [lomgydeHue nucCrepCcHBIX
CUCTEM METOJIOM KOHJIEHCALUH.

7.2. Aocopbyuonnoe nonudicenue npounocmu men Ipdext Pebunnepa.

7.3. Memoowi konOencayuu 00pazo8anus HO8bIX (as.

VYpasuenue sneprun [ m66ca. ObpazoBaHue 3apoabliield Mpyu rOMOTeHHONW KOHJIGHCAITHH.
J1Be ocHOBHBIE cTaiu 00pa30BaHUs HOBOH (ha3bl.

8. Metoabl ucciIeJ0BaHUSI TUCIIEPCHBIX CHCTEM

8.1. Csemopaccesnue 6 oucnepcHvlx cucmemax.

VYpaBuenue Penes s cBeTopaccessHus U ero ananus. Hedemomerpus u TypOuaumerpus
KaK METO/IbI ONPEICTICHUS KOHIICHTPAIMH U JUCIIEPCHOCTH B KOJUIOMIHBIX CHCTEMaX.

8.2.  Csemonoenowenue 6 OUCNEpCHbIX CUCTNEMAX.

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

8.3.  Vaempamuxpockonus u 31ekmpoHHas MUKpOCKonus

8.4. Ceoumenmayuonmwiti Memoo aHaiusza OUCNEPCHbIX CUCTNEM

5.3. Tembl 1 (popMBI 3aHATHI CEMHUHAPCKOI0 THIIA
Y4eOHbIM MJIaHOM MO TUCIUIUIMHE IPETyCMOTPEHBI JAOOpaTOpHbIE 3aHATHUS

TpynoémkocTs, yac
No HanmenoBanue pasacia (DopMa MMpOBEACHUA OIHO-
JUCHIUTUTAHBI (MOIYJIIS) 3aHATHUSA OYHOE 3309HOE
3a09HOE

Paznen 2. Tepmoannamu- JlaGopaTopHas pabota

Ka TOBEPXHOCTHBIX SBIIE- | «H3yuenue aocopoyuu nogepx-
1 | guii. HOCMHO-AKMUBHbIX 8EUECE HA 4 - -

2Panuyax pasoena HCuoKoCmb-
2azn»

Paznen 3. AncopOums JlaGopaTopHas pabota

2 «Onpedenenue yoenbHol no- 6 4 4
8epXHOCMU A0COPOEHMOB»




HaumenoBanue pasacia

®dopma npoBeeHHs

Tpyno€MKoCTb, 4ac

Ne OYHO-
JUCHUTUIAHBI (MOIYJIA) 3aHATHS OYHOE 330YHOE
3a09HOE
Paznen 5. Dnekrporno- JlaGopaTopHas pabota
3 | BEpXHOCTHBIC SIBJICHUS. «DnexmponogepxHocmmuvie A6- 6 - -
nenus. Ilonyuenue cudposoneiiy
Paznen 7. DHepreruka JlaGopaTopHas pabota
JUCTIEPTUPOBAHUS U 00- «llonyuenue 2udposons sicenesa.
4 | pazoBanus HOBBIX (a3. Koaeynayus. Onpedenenue no- 6 - -
poza Koazyasyuu 2uopo30.is
Jrcene3ar
Pazmen 8. Meronbl wuc- JIaboparopHast pabota
CIIEJIOBAHUSI JTUCIIEPCHBIX | «HM3yuenue kunemuxu oopazo-
5 | cucrem 8aHusL 2u0po30Jiel u onpeoeie- 6 4 4
Hue pazmepos wacmuy 3071el
ONMUUECKUMU MEMOOAMUY
Paznen 8. Meroasl wuc- JlaboparopHast pabota
CIIEJIOBaHUS JTUCTIEPCHBIX «Onpedenenue pazmepos
6 | cucrem yacmuy nOPoUIKOOOPa3HbIX 6 - -
seugecms Memooom
ceOuMeHmayu)
HTtoro: 34 8 8

5.4. leraau3anusi cCAMOCTOSITEIbHOI PadoThI

HanmenoBanme pazaeia

TpynoemKocTs, gac

Ne B Bun camocrosTenpHO# paboThL J— sa0uHAx 3;):[1:1({)2;2
1 | Paznmen 1. Beenenue. Co- .
N3yuenue yuebHOU
JepKaHue U 3a/1a4M Kyp- 2 2 2
JTUTEPaTyphI
ca.
2 | Pazgen 2. Tepmoaunamu- [Toxroroska k onpocy
Ka TTOBEPXHOCTHBIX SBJIE- | TIO TeMe JJabopaTopHO pabo- 8 16 10
HUM ThI, 3aIIUTE OTYETHBIX MaTe-
pHaJIOB, TECTUPOBAHUIO
3 | Pazgen 3. Ancopbuus [Toaroroska k onpocy
0 TeMe JIabopaTOPHOM 10 14 10
paboThI, 3aLTUTE OTYETHBIX
MaTeprasoB
4 | Paznen 4. Duepreruue-
cKkHe mapameTphl aacopO- | IloaroroBka TeCTUPOBAHUIO 2 18 10
02071
5 |Pasmen 5. Dmektpormo- [ToaroroBka k onpocy
BEPXHOCTHBIE SIBJICHHS 1o Teme JabopaTopHoii pabo- 10 14 10
TBI, 3aITATE OTYCTHBIX MaTe-
pHAJIOB, TECTUPOBAHUIO
6 | Pasmen 6. Aaresus, cma-
yuBaHWE U pacTekaHue | I[loAroroBka TECTUPOBAHUIO 4 14 10
JKUJIKOCTEN
7 | Pazmen 7. DHepreruka [Toxroroska k onpocy
IHMCIEPTUPOBaHUsA M 00- | 10 TeMe JabopaTopHOit pabo- 10 18 10
pa3oBaHUs HOBBIX (pa3 ThI, 3aLUTE OTYETHBIX MaTe-
pHaJIOB, TECTUPOBAHUIO
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TpynoeMKocCTh, yac
HaumenoBanue paznena Ny
Ne Bunx camocTosTebHOM paboTh OYHO-
JUCHIUTUTAHBI (MOJTYJIIS) OYHas 3a04Hast
3a049Has
8 | Pazmen 8. Meronbl wuc- [TonroroBka k onpocy
CJIEIOBaHMs JIUCIIEPCHBIX | MO TeMe JabopaTopHOil pabo- 12 o5 24
CUCTEM ThI, 3aIUTE OTYCTHBIX MaTe-
puaion
9 | [MoarotoBka K mpomexy- | M3ydeHue TeKIMOHHOTO Ma-
TOYHOMN Tepuasna, JIMTEepaTypHbIX UC-
aTTecTanuu (3K3aMeH) TOYHHUKOB B COOTBETCTBUH C 35,65 8,65 35,65
TEMATHKOMN
HTtoro: 93,65 | 129,65 | 121,65
6. [lepeyeHb y4eOHO-METOUYECKOT0 00eceYeH sl N0 TUCIIUIITTHHE
OcHoBHasi M JONOJIHUTEIbHAS JUTEpPaTypa
Ne ABTOp, HAUMEHOBaHHE Ton IIpumeuanue
/I HU3JIaHuUs
OcHoBHasi yueOHasi IuTEpaTypa
1 | T'enbdpman, M.U. Komnounnas xumus / M.U. I'enspman, O.B. .
KoBanesnu, B.II. FOctpatoB. — 8-e m3m., crep. — CaHKT- Ilommorercrosii
IlerepGypr: Jlans, 2023. — 336 ¢. — ISBN 978-5-507-45847-9. — socTyn
. 2023 IPH BXOJE 1O
Texkct: 37eKTpoHHBIH // JlaHb: 3JIEKTPOHHO-OMOIMOTEYHAS CH- HoruHy
crema. — URL: https://e.lanbook.com/book/288854 — Pexum U mapomio*
JOCTYTIA: JIJIsl aBTOPH3. TIOJIH30BATEIICH.
2 | ®puapuxcoepr, H.A. Kypc komnounnont xumuu / JI.A. ®pu- .
apuxcoepr. — 6-¢ m31., crep. — Cankt-Ilerepbypr: Jlans, 2023. Ilommorercrosii
— 412 c. — ISBN 978-5-507-47842-2. — Tekct: »1eKTpOHHbIH // socTyn
.| 2023 IPH BXOJE 1O
Jlanb:  anmekTpoHHO-OMONMoOTeuHas  cuctema. —  URL: HorHHy
https://e.lanbook.com/book/329105 — Pexxum moctyma: 1yis aB- u mapomo*
TOPH3. IIOJIb30BATEIIEH.
JlonotHUTeILHAS y4eOHAasl JUTepaTypa
3 | Fenpdman, M.U. Komnouanast xumus [Tekcr] / M. U. T'enbd-
maH, O.B. Kosanesuu, B.Il. FOctpatos. - Cankr-IletepOypr; 2003 6 53
Mockga; Kpacuomap: Jlanb, 2003. - 336 c.: wi. - (yueOHUKH '
115t By30B. CrieniasibHasi InTepaTypa).
4 | I'enbpman, M.M. Komnonnast xumus: yaeouuk / M.U. T'enbd-
maH, O.B. Kosanesuu, B.Il. FOctpaTtoB. — 7-¢ u3m., crep. — .
Cankr-IlerepOypr: Jlanb, 2020. — 336 c. — ISBN 978-5-8114- Tomrorexcrospiit
5699-4. — Tekct: oanektponHsbli / Jlawe: snextponHo- | 2020 AIOCTYIT TIPH BXO-
JIe TIO JIOTUHY
OuOIMoTeYHAS cucrema. - URL: U mapomio™
https://e.lanbook.com/book/145851 — Pexxum moctyma: jajisi aB-
TOPU3. MOJIb30BATENCH.
5 | Kykymkuna, U.W. Komnougnas xumus / W.U. Kykymikuna,
A.JO. MutpodanoB. — KemepoBo: KemepoBckuii rocynap- TOTHOTEKCTOBLI
CTBEHHBbIN yHHMBepcuTeT, 2010. — 216 c. — Pexum gocryna: mo JOCTYII
IIOITHCKE. — | 2010 NP BXOJIE TI0
URL: http://biblioclub.ru/index.php?page=book&id=232755 - JIOTHHY
ISBN 978-5-8353-1084-5. — TekcT: 31eKTPOHHBIIA. ¥ 11apoImo™
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https://e.lanbook.com/book/288854
https://e.lanbook.com/book/329105
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
https://e.lanbook.com/book/145851
http://biblioclub.ru/index.php?page=book&id=232755

7 | 3uma, T.M. KomnounHas xumwusi: 1a00paTOPHBIN MPAKTUKYM:
yuebHoe mocobue: [16+] / T.M. 3uma; HoBocubupckuii rocy-

JAPCTBEHHBI TEXHMYECKUH YyHHBEpCcHTET. — HOBOCHMOMpCK: llomHoTeKCTORRH
HoBocuOupckuii TocyqapcTBEHHBIH TEXHUYECKUN YHUBEPCH- FIOCTYIL TPH BXO-
2017 JIe TI0
tet, 2017. — 71 c.: un., Tabn. — Pexxum goctyna: mo moAmucKe. HoruHy
— URL: https://biblioclub.ru/index.php?page=book&id=575152 U mapomio™
— bubmuorp.: c. 63. — ISBN 978-5-7782-3463-5. — Tekcr :
JJIEKTPOHHBIN.
8 | bounapesa, JI. I1. ®usndeckas U KOJJIOWIHAS XUMHS: TEOPHS U
npakTtuka: yueOHoe mocobme: [16+] / JL II. Bonmapesa, .
T. B. MacTtiokoBa; Hayy. pena. T. A. Kyumenko. — BopoHnex: llomHoTeKCTORRH
Boponexckuli rocyaapCTBEHHBIM YHUBEPCUTET HHKEHEPHBIX JIOCTYIL TIpH BXO-
. 2019 JIe TI0
texHoyoruii, 2019. — 289 c. — Pexxum gocTtyna: mo noamucke. — HoruHy
URL.: https://biblioclub.ru/index.php?page=book&id=601382 . U mapomio™
— bubmuorp.: c. 283. — ISBN 978-5-00032-409-7. — Tekcr :
AJIEKTPOHHBIN.
9 | ®punpuxcodepr, J.A. Kypc komiomaHoi xumuu: y4eOHUK /
ITonHOTEKCTOBBIN

H.A. ®punpuxcoepr. — 4-¢ wm3g., ucnp. u jom. — CaHKT-
Ilerep6ypr: Jlans, 2021. — 416 c. — ISBN 978-5-8114-1070-5. — foeTyn

o 2021 NP BXOJIE TI0
Texct: snexkTpoHHsbIi // JlaHb: AIIEKTPOHHO-OMOIMOTEYHAsT CH-

crema. — URL: https://e.lanbook.com/book/167907 — Pexum Hﬂr?;;?;o
JIOCTYTIA: JIJIsl aBTOPU3. TIOJI30BATENICH

10 | ®ponos, O.I'. Kypc komnouaHoit xumuu. IloBepXHOCTHBIC
SIBIICHUS U JUCTICPCHBIC CUCTEMBI: [ yaeOHuK 1ytst By3oB] / 1O. T'. 2004 96 sx3

®pouios. - U3x. 3-e, crep., ucnp., nepened. ¢ u3a. 1989. — M.:
Anpsnc, 2004. - 464 c.

* pexJie YeM MPOUTH 110 CChUIKE, HEOOXOMMO BOWTH B CHCTEMY

OYHKIIMOHUPOBAHUE JJICKTPOHHOW MH(POPMAIMOHHO-00Pa30BaTEILHOM Cpebl 00eCTIeun-
BAETCsl COOTBETCTBYIOIIMMU CPEJCTBAMH HHPOPMAITIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMBI
Kaxnapiii oOydaromuiics oGecrieueH JOCTYIOM K 3JEKTPOHHOM OMOIMOTEYHOH cucTeme
YIJITY (http://lib.usfeu.ru/), ynuBepcanpHas ©6a3a manHeix East View (OOO «MBUC»)
https://dlib.eastview.com/browse/udb/12 , 5bC WznarensctBa Jlanp http://e.lanbook.com/, 35C
YHuBepcuterckas oubnuoreka onnaita http://biblioclub.ru/, conepxamux u3ganus Mo OCHOBHBIM
U3y4aeMbIM JHUCIUIUIMHAM ¥ C(HOPMHUPOBAHHBIX 110 COTJIACOBAHUIO C MPaBOOOIagaTeIsIMA yueO-
HOU ¥ y4eOHO-METOINYECKOH JTUTepPaTyphl.

CnpaBoyHblie 1 HHPOPMALMOHHBIE CHCTEMBbI
1. CnpaBouno-mipaBoBas cuctema «KoncynbranT [Tmrocy (http://www.consultant.ru/).
2. CnpaBouHo-nipaBoBas cucrema «Cucrtema 'TAPAHT». CBoOonHBIN H0CTYyn (pekum
noctyna: http://www.garant.ru/company/about/press/news/1332787/).
3. [Iporpammuas cucrema ajsi oOHapy>KEHUSI TEKCTOBBIX 3aMMCTBOBAHUN B Yy4EOHBIX U
Hay4YHBIX paboTtax «Anturuaruat. BY3» (URL: https://www.antiplagiat.ru/).

IIpodeccnonanbHbie 0a3bl JaHHBIX
1. DNEeKTPOHHBIH (OH] MPABOBBIX U HOPMATHBHO-TEXHUYECKUX JTIOKYMEHTOB // AK-
nroHepHoe obmectBo «Mupopmanmonnas kommanus «Koaekc» (https://docs.cntd.ru/). Pexum
JOCTyTa: CBOOOTHBIM.
2. OdunmanbHblii UHTEpHET-TIOpTa TpaBoBoi uH(popmanuu (http://pravo.gov.ru/). Pe-
UM JIOCTYIA: CBOOOAHBII
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https://biblioclub.ru/index.php?page=book&id=575152
https://biblioclub.ru/index.php?page=book&id=601382
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%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/
https://dlib.eastview.com/browse/udb/12
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/company/about/press/news/1332787/
https://www.antiplagiat.ru/
http://pravo.gov.ru/

3. ba3a moiMHOTEKCTOBBIX U OMOIMOrpadUIecKrX ONUCAHUN KHUT U NEPUOTUYECKUX U3-
nanuii (http://www.ivis.ru/products/udbs.htm). Pexxum nocrymna: cBoOO1HBII

4. udopmanroHHbIE CHCTEMBI, OAHKH JTaHHBIX B OOJIACTH OXPaHbI OKPYKAIOIIEH Cpeabl
Y TIPUPOIOTIOIB30BaHus — Peskxum moctyna: http:/MuHIprpoasipo.pd

5. Uudopmammonnas  cucrema «TEXHOPMATHUB». —  Pexum  jgocryna:
https://www.technormativ.ru/ ;

6. Hayunas snexrponHas 6ubimoreka elibrary. — Pesxxum nocryma: http://elibrary.ru/ .

7. Tlporpammsr st sxojoroB ECOReport. — Pesxum mocryma: http://ecoreport.ru/ ;

8. Undopmanumonnsie cucremsl «buopasHoobpasue Poccum». — Pexum nocryma:
http://www.zin.ru/BioDiv/

7. ®OH/I OIIEHOYHBIX CPEJCTB /ISl IPOBeIeHUsI MPOMEKYTOUHOM aTTeCTAIlUN
00y4yaruuxcst Mo JUCHHUIJINHE

7.1. IlepeyeHb KOMIIETEHUMI € YKa3aHMEM JITANOB MX (pOpMHPOBAHHA B Mpolecce 0CBOe-
HUsA 00pa30BaTeIbHOI MPOrpaMMbl

dopmupyembie KOMIETSHITUH Bun u popma koHTpOIIS

OIIK-2. CrniocobeH uCToOib30BaTh MatemaThueckue, | [IpoMe:kyTOUHbI  KOHTPOJIb:  KOH-
¢busnueckue, PU3NKO-XUMHUYECKUE, XUMUYECKUE Me- | TPOJBHBIC BOMPOCHI K 9K3aMEHY

TOABI JJIS PEIlEHUs 3a7a4 NpopeCcCHOHANLHON Jes- | TeKYIMil KOHTPOJIb: OMpoC, 3aluTa
TEJIBHOCTH OTYETHBIX MAaTEPUAJIOB 110 TeMe J1abopa-

TOPHOH paboTHI, TECTUPOBAHHE

7.2. Onucanue noxkasareJsieil 1 KpUTepHeB OLlEHNBAHNS KOMIIETEHI[UIT HA PA3JIMYHBIX 3Ta-
nax ux popMuUpoOBaHUS, ONUCAHME IIKAJ OLIEHUBAHUS

Kpurepun oueHnBaHMSA YCTHOIO OTBETA HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (Ipo-
MeKYTOYHBI KOHTPOJIb, popMupoBanue komnerenuuu OIIK-2)

«5» (omauuno) — NaH TOJHBIN, pa3BEPHYTHIM OTBET Ha MOCTABIEHHBINH BOIMPOC, MOKa3aHa
COBOKYITHOCTh OCO3HaHHBIX 3HaHUH 00 OOBEKTE, 10Ka3aTEIbHO PACKPBHITHI OCHOBHBIE MOJIOXKE-
HUS TEMBI; B OTBETE IIPOCIIEKUBAETCS YETKasl CTPYKTYypa, JIOTUYECKas IOCIIEI0BATEIbHOCTb, OT-
paxaroias CyIHOCTh PAaCKpbIBAEMbIX TMOHSITHH, TEOPUH, siBIIeHUN. 3HaHUE 00 0OBEKTE JEMOH-
cTpupyercs Ha (POHE MOHUMAHUS €ro B CUCTEME JJaHHOW HAyKU U MEXIUCIMIITIMHAPHBIX CBS3EHl.
OTBeT U3NI0KEH JTUTEPATypPHBIM SI3bIKOM B TEPMHHAaX HAYKH, ITOKa3aHa CIIOCOOHOCTH OBICTPO pe-
arupoBaTh Ha YTOYHSIOIINE BOIIPOCHI;

«4» (xopowio) — naH MOJHBIN, pa3BEPHYTHII OTBET Ha MOCTaBJICHHBIN BOIPOC, MOKA3aHO
YMEHME BBIIEIUTH CYIIECTBEHHBIE M HECYUICCTBEHHbBIE INPU3HAKH, NPUYUHHO-CIIECICTBEHHBIC
cBs3u. OTBET YETKO CTPYKTYpPUPOBaH, JOTHYEH, U3JI0KEH B TepMUHAX Hayku. OgHaKo AOmyIie-
Hbl HE3HAUUTENIbHBIE OIMOKU WM HEJIOYeThl, UCIIpaBIeHHbIE OaKaIaBpOM C MOMOIIBIO «HABO-
JSIIMX» BOIIPOCOB;

«3» (yooeremeopumenvHo) — AaH HENOJHBIN OTBET, JOTMKa U IMOCIEI0BaTEIbHOCTh U3-
JIO’)KEHUSI UMEIOT CYILECTBEHHbIE HapylieHus. JlonyieHbl rpyoble OMIMOKU MPU ONpeeIeHUN
CYIIHOCTHU pacKpbIBa€MbIX MOHATHUH, TEOPHUil, IBICHUMN, BCIEICTBUE HEMOHUMAaHUs OakaiaBpoM
UX CYIIECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB M CBsA3ei. B 0TBeTe OTCYTCTBYIOT BBIBOJBI.
YMeHHe pacKpbITh KOHKPETHbIE MpPOSBICHUS OOOOIIEHHBIX 3HAHMM HE MoKa3zaHo. PeueBoe
odopmiteHHEe TpeOyeT MOMPABOK, KOPPEKITHH;

«2» (neyOoeremeopumenvHo) — 6akanaBp AEMOHCTPUPYET HE3HAHNE TEOPETHUYECKUX OC-
HOB IIpeIMeTa, HE YMEET JeNlaTh apryMEHTHPOBAHHbIE BBIBOIBI U MPUBOJAUTH IPUMEPHI, MTOKA3bI-
BaeT cinaboe BiIaJieHHe MOHOJIOTMYECKON peublo, He BJIAJCeT TEPMUHOJIOTHEN, IPOSBISIET OTCYT-
CTBUE JIOTHYHOCTH U TMOCJEI0BATEIIbHOCTH U3JI0KEHUS, I€TaeT OUIMOKU, KOTOPbIE HE MOXKET HC-
IIPAaBUTh, JaK€ IPU KOPPEKLMH MTPENOJABATENIEM, OTKA3bIBAETCS OTBEYATh HA 3aHATHH.

13


http://минприродыро.рф/
https://www.technormativ.ru/
http://elibrary.ru/
http://ecoreport.ru/
http://www.zin.ru/BioDiv/

Kpurtepuu onennBanusi onpoca (TeKylUil KOHTPOJb, (popMUpPOBaHUE KOMIIETEH-
uun OIIK-2):

«5» (omauuno): onpoc MPONJEH C IEPBOrO pasa; AaH MOJIHBIN, pa3BEPHYTHIM OTBET HA BCE
3aJjaBaeMble IpernojaBaTesieM BONPOCHI, TOKa3aHO 3HAHUE W MOHUMaHHe TeMbl. OOydaromuics
IIPaBWJIBHO OTBETHJI HA BCE BONPOCHI MPU COOECEAOBAHNH, 3HAET U MIOHUMAET XOJI BBIIIOJIHEHUS
npeacTosei 1abopaTopHoit pabOTHI.

«4» (xopowo): onpoc MPOHJIEH CO BTOPOM MOMBITKHU; JaH MOJIHBIA OTBET HAa BCE 3ajJaBac-
MBbI€ TPEIoAaBaTeIeM BOIIPOCHI, TOKa3aHO 3HAHWE U TTOHUMaHue TeMbl. O0yJarouuiics mpu co-
Oece10BaHUM MPaBUIIBHO OTBETUJI HA BCE BOIPOCHI C MOMOIIBIO IIPENOAABATENs, 3HAET U MOHHU-
MaeT XOJ1 BBITIOJHEHHUsI IPEACTOsIIEH 1a00paTopHOil pabOTHI.

«3» (yooseremgopumenvHo): ONPOC MPONICH C TPEThEH MOIBITKH; JaHBI OTBETHI HA IMOJIO-
BHHY 3aJ[aBa€MbIX IIpernojjaBaTesieM BOIIPOCOB, TOKA3aHO 3HAHWE OCHOBHBIX MOHSATUIN TEMBI, BbI-
HECEHHOW Ha omnpoc. B oTBeTe CTyJIEHTOB OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPBITh KOHKPET-
HBIE MPOSBIIEHUsI 000OIIEHHBIX 3HAHUN He MmokazaHo OOyyarouuiicss mpu ONpoce MPaBUIBHO
OTBETHJI Ha OOJIBIIIYIO YaCTh 33/1aBa€MBIX BOIIPOCOB, OJHAKO, peueBoe opopmiieHHe TpeOyeT mo-
MPABOK, KOPPEKIMH; CTYJIEHT 3HAET XOJ1 BBIMOJIHEHUSI IPEACTOSIIEH J1a00paToOpHOM paboTHI.

«2» (HeyoosnemeopumenbHo): ONPOC HE MPOUJIEH, 00yJaIOIIUKCS HE 3HAET OCHOB TEMBI,
HE CMOCOOEH JeNaTh apryMEHTHPOBaHHbBIC BHIBOJBI U MPUBOAUTH IPUMEPHI, TOKA3bIBAET ci1aboe
BJIa/ICHHE MOHOJIOTUYECKOM peubto, HE Bia/eeT TEPMUHOJIOTHEH, IPOSBISAET OTCYTCTBHUE JIOIH Y-
HOCTU ¥ TIOCIIEIOBATEIHbHOCTH U3JI0KEHUS, JIeNaeT OMNOKHU, KOTOPhIE HE MOKET UCIIPaBUTh, Ja-
e TIPU KOPPEKIMU MPEeroiaBaTesieM, OTKa3bIBa€TCsl 0TBEYATh Ha BOmpockl. O0ydaromuiicss He
CMOT OTBETHUTH JIa)KE Ha TOJIOBUHY 3aJJaHHBIX €My BOIIPOCOB, HE 3HAET XO0Jla MPOBEACHHUS Mpe-
CTOSIIEH JTa0OpaTOPHOU PaOOTEHI.

Kpurepun oneHuBaHus 3alIUTHI OTYETHBIX MATEPHAJIOB 110 TeMe JJadOpPaTOpPHOM pa-
00ThI (TeKyIHii KOHTPOJIb, popmupoBanue komnereHuun OIK-2)

«5» (omnuuno): paboTa BBITIOJIHEHA B CPOK; O(hOpMIIEHUE U COJepKaTelIbHAs YacTh OTYeTa
00pa3moBeie; paboTa BBIMOIHEHA CAMOCTOSTEIFHO; MPUCYTCTBYIOT COOCTBEHHBIE 00OOUICHMS,
3aKJIIOUeHUs1 U BbIBOJABI. OOydaromuiicss MpaBUIbHO OTBETHJI HA BCE BOMPOCHI MPHU 3aIUTE OT-
YETHBIM MaTEpPHAJIOB.

«4» (xopowo): paboTa BBIIIOJHEHA B CPOK; B OPOPMIICHUN OTYETa U €ro CoJiepKaTeIbHON
YacTHU HET IrpyObIX OMIMOOK; paboTa BBINOJHEHA CAMOCTOSTENIBHO; IPUCYTCTBYIOT COOCTBEHHBIE
000011eHus, 3aKTI0UeHHs U BbIBOABI. OO0yyaromuiicss Mpyu 3alluTe OTUYETHBIM MaTepUasoB Mpa-
BUJILHO OTBETHJI Ha BCE BOIIPOCHI C TOMOIIbIO IIPETOAaBaTess.

«3» (voosnemeopumenvHo): paboTa BBIIOJIHEHA C HapylIeHUEeM rpaduka; B 0pOpMICHHH,
CoJIepKaTeIbHON YacTH OTYETa €CTh HEJAOCTAaTKU; paboTa BBINOJIHEHA CAaMOCTOSITENIbHO, IPUCYT-
CTBYIOT COOCTBEHHbIE 00001eHus1. OOyyaromuiicss Ipy 3alUTe OTYETHBIM MaTepHalloB OTBETHII
HE Ha BCE BOIPOCHI.

«2» (neyooeremeopumenvho): opopmiieHHEe pabOThl HE COOTBETCTBYET TPEOOBAHUSIM; OT-
CYTCTBYIOT WJIU CJIeJaHbl HEMPABUJIbHBIE BHIBOABI U 00001eHMs. O0yJaromuiicss He CMOT 3alllH-
TUTh OTYETHBIC MAaTepUAJIbl U TIOSCHUTD MIPEJICTaBICHHbIE JaHHBIE.

Kpurepun oneHnBaHusi BbINOJHEHHUS 32IaHUI B TecTOBOI (popme (TeKyIMH KOH-
TPoJb, popmupoBanue komnerenmun OIK-2)

[To uToram BBINOJHEHUS TECTOBBIX 3aJlaHUI OLEHKA MPOU3BOJAUTCS IO YETHIpEXOalib-
HO mikase. [Ipu mpaBUIBHBIX OTBETaX Ha!

86-100% 3amaHuii — OLEHKA «OMAUYHOY,

71-85% 3agaHuii — OLIEHKA «XOPOULOY»,

51-70% 3amgaHuit — OIIEHKA «Y0081eMEOPUMETTLHON,

MeHee 51% - OIleHKa «Hey0081eme8opumenbHo .
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7.3. TunoBblie KOHTPOJIbHbIE 32/IaHUSl WJIN HWHbIE MATePUAJIbI, He00X0AUMBbIE IS OLEHKH
3HAHUN, YMEHMid, HABBIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XaAPAKTEPHU3YIOLIMX 3TAMNbBI
(opMupoBaHUA KOMIIETEHMI B MpoLiecce 0CBOEHHUs 00pa30BaTeIbHOM MPOrpaMMbl

KoHTpoJsbHbIe BONPOCHI K 3K3aMeHYy (IIPOMeKYTOYHBIH KOHTPOJIb)

1. Knaccudukanus mucnepcHbix cucteM. [Ipu3HaKM KOJJIOMTHOTO COCTOSIHHS. Mecto
KOJUTOMJIHBIX CUCTEM CPEIU JUCTIEPCHBIX.

2. CoBpeMeHHBIC TMPEACTaBICHUS O (aKTopax CTAOWIHM3AIUN KOJUIOUTHBIX CHUCTEM.
DnekTpuueckuii pakTop cTabUIN3alNU.

3. Kak Bnusier npupozaa u konrenrpamnus 31ekTpoiautoB KCI, KoSO4, K3POs Ha cocTosi-
HUE IBOMHOTO 3JIEKTPUUECKOTO CII0sI TUAPOOKHUCH Kene3a?

4. Teopuss aacopobumu BOT. Ananmu3 ypaBHenuss bOT u BuIsl WM30TEpM ancopOIHH.
Ornpezenienne yAeIbHON MOBEPXHOCTH TBEPAOTO ajcopoenTa mo meroay bOT.

5. Omnpenenenne pamepa KOJUIOUJIHBIX YAcCTHUI[ ONTHUYECKUMHU MeTojaMu. [loHsitue o
HedemoMeTpu U TYpOUIUMETPUH.

6. Paccuntarh MOBEpXHOCTHYIO aKTUBHOCTb MACIISTHOM KHCJIOTHI Ha TPaHUIIE TeITaH-Boja
nipu 293K 110 JaHHBIM:

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

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

7. Hanummre Gpopmyily MULIEIIBL 305151 HOAUCTOrO cepedpa, MOIYyYeHHOro B pe3ysbTaTe
peakuuu:

AgNO3 + KJ = AgJ| + KNO3

eciim KJ B34T B 4-X kpatHOM u30bITKe 110 oTHOIIeHHIO K AGNO3. C momombko
KaKMX 3JI€KTPOJUTOB MOXHO BBI3BATh KOATYJISILIUIO 301517

8. IToBepxHOCTHOE HATSKEHUE. 3aBUCUMOCTb ITOBEPXHOCTHOI'O HATSHKEHUS OT TeMIlepa-
Typbl. FI3MeHeHue SHTAJIBIIUKN U SHTPOIIUH CUCTEMBI ITPH 00pa30BaHUU TOBEPXHOCTH.

9. CtpoeHue TBOMHOTO JJIEKTPUUECKOTO CIIOSl. DIEKTPodope3 U IIIEKTPOOCMOC. DIIeK-
TPOKMHETUYECKUI MOTEHIUAIL.

10. U3 nabmroaeHU CMEIICHUST YacTHI] TYMMUTYTa BBIUUCIUTH KOHCTAHTY ABOTaapo,
ecin paaunyc yactul paseH 0,0212 Mxm, a 3a BpeMsi paBHOE | MUH. 4acTULbI IEPEMECTHIINCH HA
10,65 mxMm. Temneparypa onsita 17 °C, BsizkocTh cpenst 0,011 Ilyasza.

11. IloBepXHOCTHOE HATSHKEHHE W METOABl €ro omnpeaencHus. TepmMoInHaMuU4ecKoe
YpaBHEHHE COCTOSIHUSI TIOBEPXHOCTHOTO CJIOS M KJACCHU(UKALMs MOBEPXHOCTHBIX SBJICHUN Ha
€ro OCHOBE.

12. O6MeH MOHOB B HapYXHOW OOKJIaJKe JBOMHOIO 3JEKTPUUECKOro ciosl. JInoTpomnHbie
PsL/IbI HOHOB.

13. Berauciure xodddurment auddysuu 3oms As,Ss, ecnu paguyc gactai = 2-10°8 v,
BA3KOCTh cpenbl 1 = 0,001 H-cex/M?, Temmeparypa 16 °C.

14. Tepmoannamuueckoe ypaBHeHHe ['n06ca, Mcmonb3yeMoe Mpu OMUCAHUU HPOLIECCOB
azcopOunu. AHalu3 ypaBHEHHUS.

15. O6MeH NOHOB B HapYKHOM OOKJIa/IKe IBOMHOIO 3JIEKTpHUecKoro cios. JInorpornHsle
PSIBI HOHOB

Bonpockl, BBIHOCMMBIE HA ONPOC (TEKYIIHA KOHTPOJIb)
(¢pparmenT K J1abopaTopHOIi padoTe «/3ydyeHue agcopOIIuu MTOBEPXHOCTHO-aKTUBHBIX Be-
[IECTB Ha TPAHMIAX pa3Jeia KUIKOCTh-Ta3»)

1. OcHOBHBIE OOBEKTHI UCCIIEJOBaHMSI KOJUTOMAHON XxuMuu. Knaccudukanus nosepx-
HOCTHBIX SIBJICHUN
2. OnpeniernieHre mporecca aacopOIim
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3. Uto Ha3BIBAIOT a/1cOpOATOM U aJICOPOESHTOM

4. IToBepXHOCTHO-aKTHBHBIC BEIIECTBA, NX KJIACCU(UKAIIHS.

5. Kak onpenensiercst yaenbpHas IOBEPXHOCTH aICOPOEHTa, IIpeiesibHas aJcOPOIHs 1
IUTOIIA/Tb MOJICKYJTBI B TIOBEPXHOCTHOM Cl10€?

6. Ananu3 ypaBHeHus Jlenrmropa.

Bonpockl, BBIHOCMMBbIE HA 3AIUTY OTYETHBIX MATEPHAJIOB 110 BBINOJIHEHHOMH
JadopaTopHoii padore (TeKylMid KOHTPOJIb)

1. llens u 3amaun 1abopaTopHOit pabOTHI;

2. OCHOBHBIE TEOPETUUECKUE 3aKOHOMEPHOCTH JIaHHOTO pa3jiena;

3. Meroauka mpoBeaeHUs J1ab0paTOpHO pabOTHI;

4. Ha3znaueHue 1 MpUHIMI PabOThI 1a00paTOpHOTo 000pyIOBaHUS / CTEHIOB;

5. AHanu3 MOJy4EHHBIX B XOJI¢ J1a00OpPaTOPHOI PabOThI pe3ysIbTaTOB, OOBICHEHHE TIOTY-
YEHHBIX PE3YJIbTATOB C YY€TOM TEOPETUUECKUX 3aKOHOMEPHOCTEH.

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

Kakue ¢puzuueckue ceoiicmea naubonee xapakxmepHut 01sa C6A3H00UCNEPCHBIX cucmem?

a) BsizkocTs,

0) [ToBepXHOCTHOE HATSKEHHUE;

B) YIIpyrocrsb;

r) [Ipounocts;

n) [lmoTHOCTB;

E) IInacTuuHOCTb.
Kaxue mooenu uoeanvnvix cucmem jedcam 8 OCHO8E PeONOSUYECKUX MOoOelell MeXaHU4ecKux
ce0licme mamepuanog?

B) UneanbHbIii ras;

0) UneanbHo — ynipyroe teno I'yka (cniupanbHas NpyXuHa);

B) UneanwsHo Bsizkoe Teno (HploTOHOBCKAs KUIKOCTH);

r) UneansHo mnactudeckoe teno Cen — Benana — Kysnona (TBepaoe Teno, Haxoasieecs
Ha IJIOCKOCTH);

n) UneanbHblil pacTBOp;

e) UneanbHbIil KpucTam.
B konnouonoii xumuu nouamus cmpykmypel u CmpyKmypooopaz0o8anus NPUHsImMo Ces13vl6amsy C
Koaz2ynayuel, 8 npoyecce KOMOPoU Npoucxooum obpazosanue npocmpancmeeHHol CemKu U3
yacmuy OUcCnepcHotl ¢hasvl ¢ peskum yseaudenuem npounocmu cucmemvl. Ilpu smom c60600HO-
oucnepcHvle cucmembl nepexoosam 6 cesa3HooucnepcHvle. Ha xaxue xnaccel noopazoenaom ma-
Kue cucmemsl N0 CMpPYKMYpHO — Mexanuyeckum ceoticmeam (no I1. A.Pebunoepy)?

a) KonjeHcanmoHHO—KpHUCTaUIU3AIIMOHHBIE CTPYKTYPhI, BOSHUKAIOIIHNE 32 CYET XUMHUYE-
CKOT'0 B3aMMOJIEHCTBHS MKy YACTHIIAMU U UX CPACTaHMs ¢ 00pa30BaHUEM KECTKOM 00bEMHOI
CTPYKTYpHI;

0) Kpucramnmueckue CTpyKTyphl, BOSHHKAIOIINE MEXIY BEIIECTBAMU C HOHHBIM THUIIOM
KPUCTAITMYECKON PEIIETKH 33 CUET MOHHBIX CBSI3Eil;

B) KoarynsiuoHHbIe CTPYKTYpPBI, B KOTOPBIX B3aUMOJICHCTBUE MEXTY YaCTHIIAMH HICT
yepe3 MPOCIONKY TUCTIEPCHOHHOM CpeJibl;

r) AMOpdHBIE CTeKII000pa3HbIe CTPYKTYPhI ¢ KOBAJICHTHBIMHU CBSI3IMHU MEXIY YacTHIIA-
MHU.
Kax nazvieaemcsa cnocobnocms cucmemvl 80CCMAaHABIUBAMb NEPBOHAUATILHYIO CIMPYKMYPY 60
8peMeHU NOCile ee MEXAHUYeCK020 paspyulenus?

a) DIaCTHYHOCTb;

0) [lenrru3anus;
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B) Tuxcorponus;

r) [ImacTnaHOCTH;

1) Peomnekcus.
Kak nazvisaemcs cnocoonocmu cucmemvl ygenudusams HPOYHOCMb 80 8peMeHU Npu Oeticmeuu
Hanpscenusi coguea (MedleHHoe 8pawjerue, Hanpumep).

a) DIacTHYHOCTb;

0) [Menru3anus;

B) Tukcorpomnus;

r) [nacTuyHOCTH;

n) Peonexcus.
Kakue u3 nepeuucnennvix cucmem omnocamcs K C653H0OUCNEPCHbIM?

a) [Topomkwu;

0) [ensr;

B) ['enu;

r) 30711;

n) CtynHu

e) ['pyHTshL
Dnacmuunvie cmyonu BMC asnaromcesa oonogasnvimu cucmemamu. Kakue cneyughuueckue ceoti-
cmea npucywu Smum cucmemam?

a) HaGyxanue npu n36upaTebHOM MOTJIOMICHUH KUAKOCTH;

0) [TornomieHue mMapoB KUIAKOCTH B Pe3yJbTaTe 00pa30BaHUS aCOPOIIMOHHBIX CIIOCB HITU
KalWUIIPHOW KOHCHCAIIUU;

B) ComoOunu3anus;

r) O6pa3oBaHre TOMOTEHHBIX U TTOPUCTHIX MEMOpaH.
THopowku modcno paccmampusams Kak ocaxcoennvle asposzoau (T/1). Tak kax yvacmuysi ouc-
nepcHoll ¢hasvl HAX00AMCs 8 KOHmMaKme, N0 ONPeOeieHUr) Ux MOMNCHO OMHeCmU K CA3HOOUC-
nepcHuiM cucmemam. Kaxoe ceoucmeo ¢ mouku 3penus peonrocuu A6JsAemcs: OCHOBHbIM 01 No-
POUIK08?

a) ChlllyuecTs;

6) TexyuecTs;

B) Clie)XnBaeMocCTh;

r) Pacnibiienue
B nousosedenuu ona nopowkoé 6 3a8UcUMoCcmuy om pazmepos yacmuy NPUHImel pasusvie Ha36a-
Hus: I- noins, 2- necok, 3- nyopa. Pacnonoscume smu cucmemsvl 6 nopsoke 03pacmarus OUc-
NepCHOCMU:

a) 1-2-3;

0) 2-3-1;

B) 3-1-2;

r)2-1-3.
Buvibepume onpedenenue, naubonee nonHo packpviearowee cooepixcanue nowamus. Konnouonas
XuMusi — 3mo...

A) CamocTosTenbHbIN pazaen GU3nIecKoil XUMHUH;

b) Hayka 0 mOBepXHOCTHBIX SIBIICHUSX M TUCIIEPCHBIX CHCTEMAX;

B) Hayxka o BeicokoMonekysipabIX coequHenusx (BMC);

I') Hayka o nporneccax, IpOTeKaroIuX B )KUAKUX JUCTIEPCUOHHBIX Cpe/iax.
Lucnepcnocms — smo...

a)KonmuecTBeHHBIN MapaMeTp, YKa3bIBAIOIINA HAa CTETICHb Pa3ApOO0JICHHOCTH BEIIECTBA,
pasmep Mexk(pazHONi MOBEPXHOCTH;

b) Mepa pa3apobiaeHHOCTH BEIIECTBA;

B) Meinxko pa3ipo6iieHHOE COCTOSIHUE BELECTBA;

I') BennuuHa, paBHas y/eIbHOM MOBEPXHOCTH BELIECTBA.
Kaxue npusnaku naubonee xapaxmepHul 015 00beKmMo8 KOJNOUOHOU XUMUU?
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a) ['ereporeHHOCTS;

b) Hannuue mexdaszHoii MOBEpXHOCTH;

B) TepmoanHaMuueckast yCTOMUNBOCTb;

I') F'omoreHHOCTH;

) ducnepcHocTh
Ykascume ceoticmaa, ne npucyuue KouIOUOHBIM CUCTIEMAM:

a) [Ipo3payHocTs;

0)[losiBinenue konyca TUHAANS IPU OCBEILIEHUU B TEMHOTE COOKY MPOEKIIMOHHBIM (oHa-
pem;

B) 'omorenHoCTH;

I') Hannuue 00s1b110ro OCMOTUYECKOTO J1aBJIEHUS.
Kaxue pazoenvt nousosedenuss mecHo c653ambl ¢ NPEOMemom KOJLIOUOHOU Xumuu?

a) XMMHUYECKUI COCTaB IIOYB U TPYHTOB;

0) CTpoeHue u CBOICTBA MOYBEHHOTO MOIJIOMIAIOIIEr0 KOMIUIEKCa,

B) MoHHEII OOMEH B MOYBaXx;

r) buoxumus rymyca.
Kakue ¢husuxo-xumuueckue cucmemuvl umerom ceoucmed, 60 MHO2OM CXOOHblE CO CEOUCMBAMU
KOJLLOUOHBIX CUCTNEM C HCUOKOU OUCNEPCUOHHOU cpedoti?

a) BoziHbie pacTBOPBI OTMAIIEKTPOIUTOB;

0) BosiHO-CcOJIEBBIE PAaCTBOPHI;

B) MUKpOTreTeporeHHbIe CUCTEMBIL: CYCIIEH3UH, SMYIIbCHH, TICHBI,

r) bunapueie cucrembl, 0Opa3oBaHHBIE JBYMSI OPraHMYECKUMH >KUIKOCTSIMH — TOMOJIO-
raMu;

1) ACCOLIMAaTUBHBIE KOJIIIOU/IBI.
Kakoe onpeoenenue ne ompasicaem cywHocmu @uszuueckoeo napamempa? Ilosepxnocmuoe
Hamsdjcenue onpeoensem...

a) CTeneHb reTeporeHHOCTH;

0) Pe3skocTh mepexona ot 01HOM a3kl K IPYyroi;

B) CTeneHp B3auMOJICHCTBUS MEKAY CONPUKACAIOIIMMUCS (a3amu;

r) Paznnuune Mexty conpukacaromumucs hazamu.
Kaxue memoowt nonyuenus KoriouoHulx cucmem OmHOCAMEs K OUCNEPCUOHHBIM?

A) MexaHnudeckue METO/Ibl;

06) Merox ruaponusa coyei;

B) YIbTpa3ByKOBOM METOJ;

r) Meron 3aMeHBI pacCTBOPHUTEIISL.
Kaxue memoovl nonyuenus Ko110UOHBIX CUCEM OMHOCAMCS K KOHOEHCAYUOHHBIM?

a) MexaHnueckue METO/IbI;

0) MeTon ruaponusa coneii;

B) YIIbTpa3ByKOBOW METO/I;

r) Meron 3aMeHBbl pacCTBOPHUTEIS.
Bce monexynapno-xunemuueckue c0ticmea KOLIOUOHBIX CUCTNEM ABNAIOMCS CLeOCMBUEM...

a) bpoyHOBCKOT0 IBHMKEHUS;

6) Kunernueckoii Teopuu rasos;

B) TernoBoro ABMKEHUS YaCTHIL;

r) OCHOBHBIX 3aKOHOB TEPMOJIMHAMHKH.
Yemoiiuueocms  ducnepcuonnoll  cucmemvl  onpeoensiemcs ee CHOCOOHOCMbIO COXPAHAMb
HA4anbHylo cmenenb OUCHEPCHOCMU Yacmuy U Ux pasHomepHoe pacnpeoeieHue 8 OUCnepCuoH-
Hou cpede. Paznuuarom KuHemuyeckyio u azpecamusHyro yCmoudugocmu.

VYkaxute pakTopbl KWHETUYECKOW YCTOMYMBOCTHU 30JIEH.

a) JlucnepcHOCTh CUCTEMBI;

0) BsskocTs cpenpbl;

B) [IpucyTcTBHE B pacTBOpE MOCTOPOHHUX BelecTB (3neKTposinToB i BMC);
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r) Pa3sHocTh TUIOTHOCTEH THUCTIEPCUOHHOM CPelbl U JUCTIEPCHOM (Da3bl.
Ykaosircume gpaxmopul acpecamuenoil ycmouuugocmu 30.ell.

a) bpoyHoBcKko€ 1BUKEHUE;

0) Temmiepatypa;

B) JlucnepcHocTs;

r) [IpucyTcTBHE B pacTBOPE MOCTOPOHHUX BelecTB (1eKTpoauToB wim BMC).

Kaxue onpeoenenus ne coomeemcemeyiom cooeparcanuto NOHAMUS «KOA2yaayusin?

a) [Ipouiecc ykpynmHeHUs] MUIIEIUT 307151 33 CUET COSIUHEHUS IPYT C IPYTOM;

6) IIpouecc BCIIBITUSL CTBOPOXKEHHOW AUCIIEPCHOMN (ha3bl;

B) [Iponecc cnunanust MULIEIUT 30715 O] BIUSIHUEM BHEIIHETO BO3/IEHCTBUS;

r) SIBjeHHE MPOXOXKIEHHs Yepe3 MOpbl (GUIBTPa CBEKEOCAKIESHHOTO OCa/Ka MPHU IMPO-
MBIBAaHUH OOJILIINM KOJMYECTBOM BO/IBI.

Kaxoe u3z nepeuucnennvix coiicms 6 00UHAKOBOU CMeneHu NPUCyuje TU0308AM U CYCNeH3UAM?

a) Db dext Dapanes — Tungans;

0) Mudpdysus;

B) Koarymsmms;

r) [lenTuzanus.

Ilopoe koacynayuu oyenugaemcs 6eIUYUHOU MUHUMATILHOU KOHYEHMpayuu 21eKmpouma
(monv/n), evizviearowuil koazyaayuro. OH 3a8ucum om Geiuyunbvl 3apsid08 UOHO8 000ABIAEeMbIX
INeKMPOIUMOS. YCMAHOBIEHO, YMO KOA2yIupyowum oetcmsauem o61adarom npomusouoHsl, da
CHOCOOHOCMb K KOA2YIAYUU YEeTUdUBAemcs NPONOPYUOHAILHO €20 3apsoy, 835MoMy 8 HeKOmOo-
POt cmeneHu.

Kak Ha3pIBaeTcst 3T0 IMEHHOE TPABUIIO?

a) [IpaBmio HepHacra — 1lImnosa;

0) [Ipasuiio Tpay6e — Jlrokiio;

B) 3akoH boiins — Mapuorra;

r) [Ipasuio Hlyneue —["apau.

Cnunu oounarkogvle 00vemvl 08yx 800HbIX pacmeopos: 0,1 M pacmeopa tioouoa kanus u 0,05 M
pacmeopa Humpama cepebpa. Kaxas uz ¢popmyn npasunvno ompasxcaem cmpoenue oopazoeas-
WUXCs MUuyesll KOJLIOUOH020 pacmeopa?

a) {m[Agl] n I - (n — x) K+}-x xK+

6) {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 obnaoams HaubOILWUM KOAZYIUPYIOWUM Oelicmeuem Had NOJIyYeHHbIU
30167

a) Ca2+

0) Al3+

B) SO42-

r) PO43-

Tuxcomponus — cneyughuueckoe ceolicmeo Koazyasyuounvlx cmpykmyp. Kaxoe uz onpedenenuii
He cOomeemcmeayem CyuHOCmu 3mo20 NoHAmus?

a) BoccraHoBneHHe CTPYKTYPBI CHCTEMBI ITOCIIE CHATHS HATPY3KHU;

0) SIBeHrEe N30TEPMUIECKOTO OOPATUMOTO MEPEX0/Ia «301Ib <> TEIIbY;

B) HeoGpatuMmelii mepexos «reiap — 30I1b»;

r) YBenauueHue MpOYHOCTH CTPYKTYPBI CO BPEMEHEM IOCIIE CHATHUS HAPSHKEHHUS.
bonvwuncmeo oucnepcuvix cucmem azpecamusno Heycmouuuswvl. Onu obnadarom uzbeimkom
NOBEPXHOCMHOUL dHEPeUU, NOIMOMY 8 HUX CAMONPOU3BONLHO UOYM NPOYECChbl ee CHUNCEHUS 34
cuem YKpynHeHus uacmuy. YKpynuenue moscem uomu 08ymMs Nymamu.

1 - I¢pghexm Kenveuna unu uzomepmuueckan nepezonka — NepeHoC BELIECTBA OT Mell-
KHUX YaCTHI[ K KPYITHBIM;

2 — Koazynayua — cnunanue unu Koanecyenyua — cnisiHie 4acTHIL.
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[To xkakoMy NyTH NOMAYT yKa3aHHbIE MPOLIECCHI U SIBJICHUSA?

a) Beimagenve qoxs;
0) CxucaHHe MOJIOKA;
B) [TomyTHEHME TTHBa;

r) Poct cranakTtuToB B nemepax;
1) «CtapeHue» MbUIBHOU TICHBI;

e) Paccrmoenne maiionesa

Kaxkue 301u nazwviearomces «oenvimuy?

a) MyTHOBaTHIE;

0) Mmerorue romy0oBaThIi IIBET COOKY M KpaCHOBATHIN Ha IIPOCBET;

B) becuBeTHsie;

r) He moryomniaromnue caer.

B kakux ciydasx MOXeT HaOJIr01aThCs ONAJICCIICHIIUS B KOJUIOMIHBIX CUCTEMAaXx?
a) IIpu HaOrOIeHUN B TPOXOISIIEM CBETE;
0) Ilpu HaGmOIeHNH B OTPAKCHHOM CBETE;

B) Ha TeMHOM (hoHe;

r) [Ipn MCKyCCTBEHHOM OCBEIICHUH.
Kaxkue cnou ne xapaxmepnul o1 cmpoenus muyenn cuoposonei?

A) Nuddyznbii;

b) lunioybHbIH;

B) AncopOunoHHbIi;

I') Ban-nep-BaaabCoBbIif;
J1) Y3osnekTpuyueckuii.

Kaxue cocmaesnwvie uacmu KoaI0UOHOLU yacmuuynvl dsuofcymc;z 6 JJIEKMPUUECKOM none?

a) ['panyna;

0) Snpo;

B) Arperar;

r) Munenna;

1) dud¢ysuelii cioit;

€) AICOpOIIMOHHBIN CITOH.

7.4. CooTBeTCTBHE IIKAJIbI OLIEHOK M YPOBHeil cpOpMHPOBAHHBIX KOMIIETeH it

TTosicHeHus

Teoperndeckoe conep:kaHue Kypca OCBOEHO IIOJI-
HOCTBIO, BCE IMPETYyCMOTPEHHBIE MPOrpaMMOil OO0y4eHHs
yueOHbI€ 33a/JaHHsI BBITIOJTHEHHBI.

OOyyaromuiicss JE€MOHCTPUPYET BBICOKME 3HAHUS
OCHOBHBIX 3aKOHOB KOJUIOMJHOW XHWMHH, 3HA€T OCHOB-
HBIMH 3aKOHOMEPHOCTSIMH IPOLIECCOB aACcOpOLNH, ajare-
3UM, CMAuuBaHUs, PACTEKaHMs, DJIEKTPOINOBEPXHOCTHBIX
SIBIICHHII; Ha BBICOKOM YPOBHE BJIaJIe€T METOJIaMH HCCIIe-
JIOBaHUSI KOJUIOMJTHBIX CHCTEM; TOTOB CaMOCTOSTEIbHO
HCII0JIb30BAaTh 3aKOHBI KOJ'IJ'IOI/I)IHOﬁ XUMHU U1 pCHICHUS
npodeCCHOHATBLHBIX 3aa4

YpoBeHb
c(hOPMHUPOBAHHBIX Ouenka
KOMITETCHIIUH
o «5»
Bricoknii
(oTIMYHO)
o «4»
bazoBrbIii
(xoporto)

TeopeTrueckoe coJiepkaHue Kypca OCBOCHO ITOJI-
HOCTBIO, BCE MPEAYCMOTPEHHBIC MPOrpaMMOil O00ydeHUS
yqe6HHe 3alaHUA BBITIOJIHEHBI C HE3HAYUTCJIIBHBIMHU 3a-
MeYaHUSIMH.

OO0yuaromumiicss AeMOHCTpUPYET O0a30BbI€ 3HAHUS
OCHOBHBIX 3aKOHOB KOJUIOMIHOH XHWMHH, 3HAeT OCHOB-
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YpoBeHb
c(hopMHPOBAHHBIX
KOMIIETEHIIUH

Ornenka Tlosicuenus

HBIMH 3aKOHOMEPHOCTSIMH IIPOLIECCOB aAcOpOLUH, ajare-
3UM, CMAYMBaHUA, PACTEKaHUs, DJIEKTPOINOBEPXHOCTHBIX
SBJICHUI; Ha 06a30BOM ypPOBHE BIIAJICET METOJAMU HCCIIe-
JIOBaHMs KOJUIOMIHBIX CHCTEM; I'OTOB 3aKOHBI KOJUIOMJ-
HOW XMMUH JUIsI perieHust MPOo(pEeCCHOHATBHBIX 3a1a4

[Toporossiii

TeopeTrueckoe cojepKaHUE Kypca OCBOCHO 4a-
CTUYHO, OOJIBITUHCTBO MPEIYCMOTPEHHBIX MPOTPAMMOM
00y4YeHHUs yIeOHBIX 3aJaHHUi BBITOJIHEHO, B HUX UMEIOTCS
OIIINOKU.

OOy4Jaronuiics T1EMOHCTPUPYET MOPOTOBBIC 3HAHUS
OCHOBHBIX 3aKOHOB KOJUIOMIHOH XHWMHH, 3HAe€T OCHOB-
HBIMH 3aKOHOMEPHOCTSIMH IIPOIIECCOB aJICOPOIUH, ajre-
3WH, CMAUMBaHUsS, PACTEKaHUs, SJEKTPOMOBEPXHOCTHBIX
SIBJICHHIA; Ha TIOPOTOBOM YPOBHE BIJIAJICET METOJIaMH HC-
CIICTOBAaHMS KOJUIOMJHBIX CHUCTEM; TIOJ PYKOBOJCTBOM
TrOTOB HCIIOJIL30BaTh 3aKOHBI KOJIOMIHON XHMHUHU IS
pernreHus mpo(ecCHOHATBHBIX 3a71a4

«3»
(ynoBnetrBopu-
TEJIHLHO)

Huskuit

Teoperuueckoe conepkaHHE Kypca HE OCBOEHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMOi 00yUEeHUS
y4eOHBIX 3aJjaHuil JTMOO HE BBINOJIHEHBI, MO0 cojepKar
rpyOble OIIMOKH; TOMOJHUTENbHAs CaMOCTOSITeNIbHAs pa-
00Ta HaJl MarepuaioM He IpHBesia K KakoMy-JInOo 3Ha-
YUTEJIbHOMY IOBBIIIEHUIO KAaue€CTBAa BBIIIOJIHEHUS Yy4yeO-
HBIX 3aJaHUMN.

OOyyaromuiicst He 3Ha€T OCHOBHBIE 3aKOHBI KOJLIO-
UJHOM XMMHH, 3aKOHOMEPHOCTH IPOILIECCOB aACOPOIHH,
aJre3uy, CMauMBaHMsl, paCTEKaHUs, 3JIEKTPOIIOBEPXHOCT-
HBIX SIBJICHUH; HE BIIajIeeT METOAAMHU UCCIIEOBAHUS KOJI-
JIOUJHBIX CHCTEM; HE IOTOB HCIOJb30BaTh 3aKOHBI KOJ-
JIOUIHON XUMHH JJIs pelIeHus Npo(ecCHOHaNbHBIX 33134

2»
(HEeyIOBJIETBO-
PHUTEIIBHO)

8. MeToanyeckue yKa3aHus JUIsl CAMOCTOSATE/ILHOI PadoThI 00y4aloLINXCs

CamocrosTenbHas paboTa CHOCOOCTBYET 3aKpEIUICHHWIO HAaBBIKOB pabOThl ¢ y4eOHOH U
HAY4YHOH JIMTepaTypoil, OCMBICIIEHUIO U 3aKPEIJICHUIO TEOPETUYECKOI0 MaTepualla 0 YMEHUIO
apryMEHTHPOBAHO IpeJylaraTh HKOJOTHUECKU 0€30MacHble TEXHOIOTHH.

Bun yueOHBIX
3aHATHH

OpFaHI/ISaHI/Iﬂ JACATCIBbHOCTHU 06yqa10merocsl

3aHAaTus
JIEKIIUOHHOTO
THIIA

B xone nexumii mpemnoaaBaTeNb W3JIAraeT U Pa3bsCHIET OCHOBHBIE,
HauOoJee CI0XKHbIe TIOHATHS TEMBI, a TAaK)Ke CBSI3aHHBIE C HEW TeopeThde-
CKH€ W TIPAKTUYECKHE MPOOIEMBI, 1aeT PEKOMEH/IAIINK Ha BBHITTOJTHEHHUE Ca-
MOCTOSITEIbHON PaOOTHI.

B xoxe nekmuii 00ydarommmMcst peKOMEHIYeTCS

- BECTH KOHCTIEKTUPOBaHUE YIEOHOTO MaTepuaa;

- oOpamath BHUMaHUE Ha Karteropuu, (GOPMYITUPOBKH, PaCKpPHIBAIO-
LIUE COJEPKAHUE TE€X WJIM UHBIX SIBIEHUU M MPOIECCOB, HAYYHbIE BBIBOIBI
Y TIPAKTUYECKHE PEKOMEH/IAINH 110 UX MPUMEHECHHIO;

- 3aJ1aBaTh MPENOJABATEII0 YTOUHSIOUIME BOMPOCHI C LIENbIO YSICHEHUS

21




TEOPETHYECKUX MOJOKECHUM, pa3pelieHus] CIOPHBIX CUTYaIUH.

B pabounx KOHCIEKTax >KeIaTelbHO OCTABJISATH IMOJIS, HA KOTOPHIX BO
BHEAYJUTOPHOE BpEeMs MOXHO CJelaTh IOMETKH U3  y4eOHO-
METOIMYECKOT0 00eCTIEUCHHSI I CAMOCTOSITEILHON PabOThl 00yJarOIIHX-
Cs1, JTOTIOJHSIONIETO MaTepHall MPOCITYIIAaHHON JICKIIUU, a TAKXKE TTOMETKH,
MOTYEPKHUBAIONINE OCOOYI0 BaXKHOCTh TE€X WJIM WHBIX TEOPETHUYECKUX TI0-
JIOKCHUH.

JIyist ycTienHoro OBIaJCHHsI KypcoM HE0OXOMMO MOCeIaTh BCE JICK-
UM, TaK KaK TEMaTHYECKUH MaTepual B3aUMOCBs3aH MEXay coboil. B
CIIy4asix MPOITYCKa 3aHSATHUSI CTYICHTY HEOOXOJIUMO CaMOCTOSITETBHO U3Y-
YUTh MaTepHUall ¥ OTBETUTh HAa KOHTPOJIBHBIC BOIPOCHI MO MPOITYIICHHOM
TE€ME BO BpEMsl MHIMBUIyaJIbHBIX KOHCYJIbTAIINI.

3ansaTus
CEMHUHApPCKOT0
tumna (J1abopa-
TOpHBIE 3aHsI-
THSI)

Jlabopamopuvie 3ansamus — 3TO akTHBHas (opMa yueOHOro Ipoliecca,
rae o0yJaronmiicss 3SHAKOMHUTCSI ¢ OCHOBHBIMU 3aKOHOMEPHOCTSIMH TIPOLIECCOB
azicopOuuK, ajare3uy, CMauyMBaHMs, PACTEKaHMs, SJIEKTPOIIOBEPXHOCTHBIX
SIBJICHUI, METOJJAMH HCCIIEIOBAHUS KOJUIOUIHBIX CHCTEM.

[lepen HauamoM pabOTHI CTYAEHT OMpAIIMBACTCA MO TEOPETUYECKOM
9acTu paboThI — MPOXOAUT OMPOC, Ha KOTOPOM IIPETIOAAaBATENb IPOBEPSIET €T0
TEOPETHUECKYIO «ITOJIKOBAHHOCTH» (IIeNIb pabOThl, OCHOBBHI HCHOJIB3YEMOTO
AQHAIMTUYECKOTO METOJa AaHaJM3a, KOHTPOJIbHBIE BONPOCHI H  T.IL).
Conepxanue 1a00paTOpHO PabOTHI, MEpeueHb 33aBaeMbIX KOHTPOJIBHBIX
BOIIPOCOB  YCTAQHABJIMBAIOTCS TIperojiaBaTesieM [0 Hayajda BBITOTHEHUS
paboTHI.

Bompockl  3amaroTcs  KaXIOMYy — CTYAEHTY  HMHAWBHUIyaJIbHBIC.
OOyuaromiemycsi 1aeTcsi IOTOTHUTEILHOE BPEMsl, €CITU OH HE MOXKET OTBETUTH
Ha TpU 3aJaHHbIX eMy Bompoca. [locie nByX HEynauHbIX MONBITOK MPOWTH
ornpoc — oOyyaromuiics K BBIIOJHEHUIO J1a0OpaTOpHOM paboThl He
JIOITyCKaeTCsl.

[lo wroram BBIIONHEHUS  JaOOPATOPHOM  PabOTHI  KaXKAbIHA
oOyJaronuiicss oQopMIIIeT HHIUBUAYAIBHBIA OTYET, KOTOPBIA 3allUINACT
npenonasaremo. [Ipu 3ammre ydynThiBaeTcs KaueCcTBO OQOPMIIEHHS OTYEeTa
(HayuWe 1enM, 3a7ad, METOAMKH TPOBEICHHS AKCIEPUMEHTa, PacueToB,
BBIBOJIOB), MPABWJIBHOCT OOpaOOTKM  TOJYYEHHBIX  pPEe3yJbTaroB MU
IPaMOTHOCTB BEIBOJIOB.

Camocros-

TenbHas pado-
Ta (MU3yueHue
TEOPETUYECKO-
ro Kypca, MmoJi-
TOTOBKa K JIa-

60paTopHBIM
3aHSATHSM, Te-
CTUPOBAHHIO)

BaxHoii 4acThI0 CaMOCTOSATENHHON PAOOTHI SBISETCS YTEHUE YUeOHOM
1 Hay4yHOU nuteparypbl. OcHOBHasI GYHKIUS yUeOHMKOB — OPUEHTHUPOBAThH
CTYJCHTa B CUCTEME 3HaHHI, yMEHUI U HaBBIKOB, KOTOPBIC JOJKHBI OBITH
YCBOEHBI OYAYIIUMHU CIIEIMAIMCTAMU 10 JAHHOU JUCIUTIIIUHE.

Iloxroroska k
AK3aMEHy

IToaroroBka K dK3aMeHy IIPEIIOJIaracT:

- U3y4YE€HHUE OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPATyPhI

- U3yYEHHE KOHCIIEKTOB JICKIIUI

- y4acTH€ B IIPOBOJUMBIX KOHTPOJIBHBIX OIIpOCax

- TECTUPOBAHUE 10 TEMaM

OrneHka 3a 9K3aMEH BBICTABIIAETCS IO KPUTEPHSIM, IIPEACTABIECHHBIM B
yHKTE 7.2
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9. IlepeueHb MHGPOPMAIMOHHBIX TEXHOJIOTHii, HCIOJIb3YyeMbIX
IPH OCYLIECTBJICHHH 00pPa30BaTEJIBLHOIO MPOLEcca 0 AUCHHILINHE

[TpumeHeHre TUPPOBBIX TEXHOJOTHA B paMKaX MPEMOAaBaHUsl JAUCIUILUIMHBI IPEI0-
CTaBJISIET PaCUIMPEHHBIC BO3MOXXHOCTH 10 OPraHU3alWU Y4eOHBIX 3aHSATHUH B yCIOBHSIX HUPPO-
BU3AIMU 00Pa30BaHUs M MO3BOJISIET CHOPMHUPOBATH Y 00YUYArOIINXCSI HABBIKK MTPUMEHEHHS 1IH -
POBBIX CEPBHCOB U MHCTPYMEHTOB B MOBCEIHCBHOM KM3HU U MPOPECCUOHAIBHOMN ICATEIBHO-
CTH,.

Jlns peanm3aliiy TOM IEIH B paMKaX W3YyYCHHUs JUCUUILIMHBI MOTYT MPHMEHSITHCS
cnez[y}oume U(GPOBBIC HHCTPYMEHTHI U CEPBUCHI:

JUIs  KOMMYHUKaMd ¢  OOy4YaromuMucs: VK  Meccenxep
(https: //vk me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHKep, pacipo-
cTpansercs 1o junensuu FreeWare;

- NS IUIAaHUPOBAHUS ayJAWTOPHBIX M BHEAYJAWTOPHBIX MeEponpusTuii: SIH-
nekc.Kanennape (https://calendar.yandex.ru/) — onnaiiH kajieHIapb-IJIaHep, PaCIpPOCTPAHSICTCS
o nunensun ShareWare

- JUIS COBMECTHOTO HCIOJb30BaHUs Qaitnos: SAnmexc.Jluck — cepBuC Uil XpaHEHUS U
COBMECTHOTO HCIIOJIb30BaHHS JIOKYMEHTOB, PACIPOCTPAHSETCS MO JIMIEH3UM trialware u
@Oo6mnako (https://cloud.mail.ru/) — cepBuc [uIs co3aHus, XPAHCHUS U COBMECTHOTO HCITOJIb30-
BaHUs (DaiiIoB, pacpoCTpaHseTcs 1o JUIeH3uH trialware;

- U OpraHu3alliy yJIaJICHHOW CBs3W W BUaeokoHdepenuwmii: Mirapolis — cucrema st
OpraHu3alui KOJUIGKTUBHOW pabOThl M OHJIAHH-BCTPEU, PACIPOCTPAHSIETCS MO MPOIPHUETAPHOM
munen3un u Suaekc. Tenemoct (https://telemost.yandex.ru/ ) — cepBUC Il BUIACO3BOHKOB, pac-
npocTpansieTcs 1o JuieHsun ShareWare.

JInsi yCIemHOro OBJaJCHUs JAUCHUIUIMHON HCIONIB3YIOTCS CIeayronme nHopMam-
OHHBIC TEXHOJIOTHH O0YUCHHUSL:

e [Ipu mpOBENCHUU JICKIMH HCIOJNB3YIOTCS IPE3CHTAIlMA MaTephaja B IMpOrpamMMe
Microsoft Office (PowerPoint), Beixom Ha npoQeCCHOHATIBHBIC CAMTHI, HCIIOJb30BAHHE
BUJICOMATEPHAJIOB PA3JIMYHBIX HHTEPHET-PECYPCOB.

* JlaGoparopHble 3aHATUS 10 JAUCIMIUIMHE TPOBOJATCS B CHEHHUAIN3UPOBAHHON
y4eOHOH aynuTopuu — 1aboparopuu (GU3NIECKON M KOJUTOMTHON XHUMUH.

JInst TUCTAaHIIMOHHOMN TOJICP)KKU JUCIMIUIAHBI UCIIOIBb3YEeTCsl CHCTEMa YIPaBJICHUS 00-
pa3zoBarenbHBIM KOHTeHTOM Moodle. [l paGoThl B TaHHOH cucTeMe Bce 00yJaronuecs Ha mep-
BOM Kypce TOJIy4aroT MHAMBUIYaJIbHbIC JIOTHH U TIApOJb IS BXOJa B CUCTEMY, B KOTOPOil pa3-
MEIIAIOTCS : MporpaMMa JUCIHUILTAHBI, MaTEPHUaNbl JIJIS JICKIIMOHHBIX ¥ MHBIX BUIOB 3aHATHH ,
3aJIaHus1, KOHTPOJIbHBIC BOIIPOCHI.

JIaGopaTopHBIe 3aHITHS 110 TUCHUILUTMHE TPOBOASATCS C MCIOJIb30BaHHE PA3THMYHOTO JIa-
OGopaTopHOTro 00OpYIOBaHUS, a TAKXKE Ha TAOOPATOPHBIX CTEHaX-ycTaHOBKaX. Ha 3ansTuu 00y-
YaIOIINECs 3HAKOMUTCS C METOJIaMH OTIpeieNieHHsI ((U3NKO-XMMUYECKUX BEIMYMH: TEIUIOTHI pac-
TBOPCHUS COJIM, TEIUIOTHI THAPATAIMH, KOHCTAHTHI PABHOBECUSI XUMHUECKON peakIiy, KOHCTaH-
TBI CKOPOCTH XMMHUYECKOW PeaKIMH, KOHCTAHTHI JUCCOLUALNYU JIEKTPOIUTA U T.X., paboTol n
YCTPOWCTBOM MPHOOPOB M YCTAHOBOK, MO3BOJISIONIMX ONPEACIATh (QU3MKO-XUMHUCCKUE BEJIH-
YHHBI.

B nmpouecce MH3y4YCHUAd OUCHUIIIIMHBI y‘Ie6HI)IMI/I OCIIMHU  ABJIAOTCA 3HAKOMCTBO
6aKaJ'IaBpOM C OCHOBHBIMH MECTOJaMU pa6OTLI YCTaHOBOK U HpI/I60pOB, OIIpCACIIAOIINX (l)I/ISI/IKO-
XUMHUYCCKUE BCJIWYHUHBI, MCTOAWKAMH pacucTa (1)I/ISI/IKO-XI/IMI/I‘—IGCKI/IX BCJIIMYHH. YCBoeHI/Ie,
IMOHUMAHHEC, CTPYKTYPUPOBAHHUC IMOJYUYCHHBIX 3HAaHUI 110 OCHOBHBIM pa3aciiamMm (I)I/I3I/I‘-IGCKOI7I
XUMHUU.

I[J'I}I JOCTHIXKCHHSA I3THUX ueneﬁ HCIIOJIB3YKOTCA B OCHOBHOM TPAaJUIIMOHHBIC HHd)OpMa-
TUBHO-PA3BUBAIOIIUE TEXHOJIOTUN O6y‘-IeHI/IH C YY€TOM PA3JIMYHOI0 COUYCTAaHUA ITaCCUBHBIX q)OpM
(J'ICKI_II/ISI, J'Ia60paTOpHOe 3aHATUC, KOHCYJIbTAlUA, CAMOCTOATCIIbHAA pa60Ta) " pCHPOAYKTUBHBIX
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METOI0B 00y4YeHHs (IIOBECTBOBATEIBHOE H3NIOKEHHE yueOHOH MHpOpMaIu, o0BsICHUTEIBHO-
WJUTIOCTPATUBHOE U3JIOKEHUE).
YHuBepcuter oOecrneyeH HEOOXOAWMBIM KOMILIEKTOM JIMIEH3MOHHOTO MPOTrPaMMHOTO

obecrieueHus:

— onepaunonnas cucrema Windows 7, License 49013351 YTJITY Russia 2011-09-06,
OPEN 689759252ZE13009;

- onepannoHHas cucreMa Astra Linux Special Edition;

— nakeT npukiaagaeix nporpamm Office Professional Plus 2010, License 49013351 VI'JI-
TV Russia 2011-09-06, OPEN 68975925ZZE1309;

— IakeT NpukKIagHbIX nmporpamm P7-Odwuc. IIpodeccnonanbHbIif;

— anTuBHpYycHas nporpamma Kaspersky Endpoint Security ans 6usneca — CtaHaapTHBIH
Russian Edition. 250-499 Node 1 year Educational Renewal License;

— onepanmonHas cucrema Windows Server. KoHTpakT Ha ychnyrd 1o HpeIoCTaBICHHIO
JUIIEH3WH Ha MPaBO UCIIOJIB30BaTh KoMITbIoTepHOE obecnieuenune Ne 067/9A ot 07.12.2020 rona;

— cuctema Bueokonpepenicsszu Mirapolis;

— cuctema BuaeokoHpepenticsssu [pyddmu;

— cucrema ympasienus: ooydyeaneM LMS Moodle — mporpammuoe obecrieueHue ¢ OTKphI-
TBIM KOJIOM, pactipoctpansiercs no juuen3uu GNU Public License (rus);

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — nporpammuoe obGecredcHue
pacmnpocTpaHseTcs MO IPOCTON (HEUCKITIOUUTEIHHOMN ) IUIIEH3UH.

10. Onucanne MaTepuaJbLHO-TeXHHYECKOIi 0a3bl, HeOOXOTUMOI 115 OCYIIeCTBIEHHSA
00pa30BaTeIbHOTO MpoLecca Mo JUCHHUIIIMHE

Peanu3anus yyeGHOro mporiecca oCymecTBISIETCS B CIICHATIbHBIX YU4EOHBIX ayIUTOPHUSIX
YHHUBEPCHUTETA JUISl IPOBEICHUS 3aHATUH JIGKIMOHHOTO TUMA, JJAOOPAaTOPHBIX 3aHATHH, TPYIIIIO-
BBIX ¥ MHIUBHIYAIHBIX KOHCYJIBTAllUH, TEKYIIETO KOHTPOJS M MPOMEXKYTOYHOH aTTecTallHu.
Bce aynuTtopun yKOMIUIEKTOBAHBI CIIEIUATM3UPOBAHHONW MEOEThI0 M TEXHHYECKUMH CPEJICTBA-
MH OOYYeHUs, CIyXallUMHU Ul TPeICTaBIeHUs] ydeOHOW MH(pOpMAauKu OOJIBIION ayAUTOPHU.
[Tpu HEoOXOAMMOCTH O0yYAIOIIMMCS MPEUIaraloTcs HabOPhl AEMOHCTPAIIMOHHOTO 000pYyA0Ba-
HUS U y4eOHO-HaTJISIIHBIX TOCOOMH, o0ecreunBaroue TeMaTHYeCKIe WLTIOCTPALIUH.

CamocTosTenbHas paboTa 00yJaromMXcsl BHIIOIHAETCS B CHIEUAIN3UPOBAHHON ayaUTO-
puM, KoTopasi o0opyJoBaHa yueOHOIl MeOenbio, KOMIIBIOTEPHOM TEXHHKOW C BO3MOXKHOCTBIO
NOJKITIOUeHUs K ceTH «VHTepHeT» u 00ecTieyeHreM JJOCTYIa B AJIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpa3zoBatenbHyto cpeny YIJITY.

EcTth nmomenienue aJig XpaHeHUus U NPOPHIAKTUYECKOTro o0CTyKMBaHUsA yueOHOro o0o-
pPYZAOBaHMUSL.

TpebGoBaHus K ayIHTOPUAM

HanmeHoBaHue crieliuaibHbIX IOMEIECHUN OCHAIIEHHOCTh CIEUAIBHBIX IIOMENCHUN
U TIOMENECHUH AJIS1 CAaMOCTOSITEIbHOM pabOoTHI Y TIOMEIEHUH JIs1 CaMOCTOSTENbHON PaboThI

[Tomemenne g JEKIMOHHBIX 3aHs- | CTONBI M CTYIIbs, MenoBas Jocka. [lepeHocHoe
TUH, TPYNNOBBIX M WHIUBUAYAIbHBIX | MyJIbTUMEIUNHOE 000pyAOBaHUE (HOYTOYK,
KOHCYJIbTAIlMM, TEKyLIEeH U MPOMEXKY- | 3KpaH, IPOEKTOP).

TOYHOMU aTTECTallUU.
[Tomemienue 1t 1a00paTOPHBIX 3aHsA- | YueOHas yaboparopusi (U3NYECKOH M KOJIIOW]I-
THH HOM XMMUH, OCHAIIIEHHAs J1abopaTOPHBIMHU CTOJIA-
MU U CTYJbSIMH, CIEAYIOIIUM 000PYI0BaHUEM:
JUCTIILIATOP — 1 WT.; POTOKOIOPUMETPHI — 5 MIT.;
KaJIOPUMETPHI — 4 IIT.; BECHl TEXHUUYECKUE — 2 IIIT.;
BECHl TOPCHOHHBIE — 3 INT.; DJEKTPOILTUTKH — 3
IIT.; KOHTYKTOMETpPHI — 2 HIT.; pehpakToMeTphl — 3
mIT.; HeemoMeTpsl — 5 WT.; criekrpooromeTp — 1
1IT.; POTALMOHHBII BUCKO3UMETP — 1 mmIT.
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Tlomemenust It  caMOCTOSTEILHOU
paboThI

Ctombl, CTyNbsI, 3KpaH, mpoekTop. Paboune mecra
CTYACHTOB, OCHAIIICHLI KOMIIBIOTCPAMU C BHIXOAOM
B ceThb VIHTEpHET U ANEeKTPOHHYI0 MH(OPMAIOH-
HYI0 00pa30BaTeNIbHYIO CPENy.

[Tomemnienue i XpaHeHuss U npopu-
JAKTUYECKOTO OOCITY>KUBAHUS YIeOHO-
ro 000py10BaHHsI

Pacxoanble MaTepuanbl Uisi pEMOHTA U 0OCTYXKHU-
BaHMs TEXHUKHU. MecTa [uist XpaHeHUs: 000py10Ba-
HUS
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