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1. O6uue mo10xKeHus

Jucnuminna «KonnonaHasi XMMHMS» OTHOCHTCA K O0OS3aTENIbHBIM AUCLUILIHHAM
y4e0HOro IJIaHa, BXOJSIIEIO B COCTaB OOpa3oBaTEIbHOM MpOrpamMMbl BBICIIETO 0Opa30BaHUs
19.03.01 — buotexHosiorus (mpodmib — TexHOIOTHS MUIIEBHIX U (hapMaIleBTUUECKUX TPOTYK-
TOB Ha OCHOBE PACTUTEIBLHOTO ChIPbHS).

HopmatuBHO-MeTOMueckoi 6a30i s pa3paboTKu pabodeil mporpamMMmbl y4eOHOW JHcC-
nUITUHbL «KOJIonIHAs XUMUSD) SIBIISIFOTCS:

o Oenepanphbiii 3ak0H «O0 oOpaszoBanmu B Poccuiickoit deneparuny», yTBEpKICHHBIN
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

o [Ipuka3 Muno6puayku Poccun Ne 301 ot 05.04.2017 1. O6 yTBepk)ACHUH MOPSIKA OpTa-
HU3AIMH U OCYIIECTBICHHS 00pa30BaTeIbHON IEATEIFHOCTH IO 00pa30BaTeIbHBIM IPOrpaMMaM
BBICILIEr0 00pa3oBaHus - MporpaMmamM OakajiaBpuaTa, mIporpaMmmam CreualnTeTa, IporpaMMmamM
MarucTparyphl;

o OeiepanbHBId TOCYIaPCTBEHHBIH 00pa30BaTENbHBIN CTaHIAPT BBICIIETO OO0pa30BaHUS
(®I'OC BO) noaroroBku 6akanaBpoB mo HampasieHuto 19.03.01 buorexnonorus, yTBepxa&H-
HBIN NprKazoM MuHucrepcTBoM oOpa3oBanus U Hayku P@ ot 10.08.2021 r. Ne 736;

° ®enepainbHblil 3ak0H «O06 006pazoBanuu B Poccuiickoit @enepaiuny, yrBepKIeHHBIH
npukazoM Muno6puayku PO Ne 273-03 ot 29.12.2012;

. [Tpuxa3z Muno6puayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBepkIeHUHU MOPSAKA
OpraHHU3aIH U OCYIIECTBICHUS 00pPa30BaTENbHOM NEATEILHOCTH 110 00pa30BaTEIbHBIM
IIporpaMMam BhICILIEr0 00pa3oBaHMs - IporpaMMaM OakajiaBpuaTa, IporpaMMaM Crelu-
aJuTeTa, MpOrpaMMaM MarucTpaTyphl;

. ®denepalibHBIN rOCYAapCTBEHHBIN 00pa30BaTEIBHBIN CTAHIAPT BHICIIErO 00pa3oBaHUs
(®T'OC BO) noarorosku 6akanaBpoB 1o Hampasiienuto 19.03.01 buorexuosnorus,
YTBEpKAEHHBIN MprKazoM MuHucTepcTBOM oOpazoBanus u Hayku PD ot 10.08.2021 r.
Ne 736;

° [Ipuka3z MunucrepcTBa Tpyaa 1 counanbHol 3amuThl Poccuiickoit @enepanuu ot 22
mast 2017 r. Ne 4301 O6 yTBepxaeHHH PO eCCHOHATBHOIO cTanAapTa «CenruatucT 1o
IPOMBINIIEHHOHN (hapManivy B 00JacTH MPOU3BOJICTBA JIEKAPCTBEHHBIX CpeACTB» (3ape-
TUCTpUpOBaHO MuHHcTepcTBOM rocTuiuu Poccuiickoit denepannn 6 nrons 2017 r., pe-
ructpauoHHbIil Ne 46966);

° [Ipuka3z MunucrepcTBa Tpyaa 1 couuanbHou 3amuThl Poccuiickoit ®enepanuu ot 13
ceHta0ps 2016 r. Ne 5051 OO0 yrBep:kieHHH PO ECCHOHATBHOTO CTanaapTa «BuHo-
nen» (3apeructpupoBano MunucrepctBom toctuninu Poccuiickoit deneparuu 27 cen-
Ts10ps 2016 r., peructpannonsslii Ne 43831)

° [Tpuka3z MunucrepcTBa Tpyaa u coluanbHOM 3amuThl Poccuiickoit deneparuu ot 24
ceHTs10ps 2019 1. Ne 6331 OO0 yrBepxkaeHuu npodeccuonanbHoro cranaapra «Cnerua-
JUCT B 00J1aCTH OMOTEXHOJIOTUN TPOAYKTOB MUTaHMs» (3apeructpupoBano MuHucTep-
cTBOoM toctuninu Poccuiickoit @eneparuu 21 okta6pst 2019 r., peructpaunoHHbii Ne
56285)

. IIpuka3z MunucrepcTBa Tpyaa U cCONMaIbHOM 3amuThl Poccniickoit @enepannu ot 28
okTs0ps 2019 1. Ne 694n O6 yTBepkaeHNH TpodeccuoHaIbHOrO cTanaapra «Cnerua-
JIUCT T10 TEXHOJIOTUH MPOAYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPbs» (3aperucTpupOBaHO
MunuctepctBoM roctuniu Poccuiickoit @enepannu 01 uronsa 2020 r., peructpamoH-
HbIi Ne 58531)

. IIpuka3z MunucrepcTBa TpyAa ¥ cOUUanbHOM 3amuThl Poccuiickon @enepannu ot 22
utonig 2020 . Ne 4411 OO yTBepkaeHnn npodeccuoHaIbHOTO cTanaapTa «CrnenuaiucT
B 0071aCTH OMOTEXHOJOTUHU OMOJIOTMYECKN aKTUBHBIX BEUIECTBY (3aperucTprupoBaHO



MunuctepcrBoM toctutinii Poccuiickoit @enepanuu 19 aprycra 2020 r., perucrpaiuoH-

HbIid Ne 59324)

. VYeras DeepanbHOro rocy1apCTBEHHOTO OIOKETHOTO 00Pa30BaTEILHOTO YUPEKIe-
HHS BBICIIIETO 00pa3oBaHus «Y pajJbCKUil TOCYIapCTBEHHBIN JECOTEXHUIECKUI YHUBED-
CHTETY.

. VueGHble MIaHbl 00pa30BaTeIbHON IPOrPaMMBbI BBICIIIETO 0OPa30BaHMsI HAIIPABICHUS

19.03.01 — buotexnomnorus (mpoduib — TeXHOIOTHS MUIIEBHIX B (apMaleBTHICCKUX

MPOJYKTOB HA OCHOBE PACTUTEIILHOTO CHIPHS ), TOJITOTOBKH OaKaaaBpOB IO OYHOU U 3a-

ouHoH (hopmam oOy4deHwus1, o00peHHbIl YueHsiM coBeToM YIJITY (mpotokon Ne 3 ot

16.03.2023) u yrBepxkaennsiii pekropom YIJITY 16.03.2023r.

O6yuenue mo ob6pazoatenbHO 19.03.01 — buorexHomorus (nmpodunas — TexHOIOTHS
MUIIEBBIX U (papMaIeBTUYECKUX MPOJAYKTOB HA OCHOBE PACTUTEIHHOTO CHIPHS) OCYIICCTBISETCS
Ha PYCCKOM SI3bIKE.

2. IlepeyeHb IJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHUsl 110 JUCHHILINHE, COOTHECEHHBIX € M-
HHMPYEMbIMH Pe3yJ1bTATAMM 0CBOEHHUsI 00pa30BaTe/IbHON MPOrPaMMbl

[TnaHupyeMBIMU pe3ysibTaTaMi OOY4YEHHS IO TUCIUIUIMHE SBJISIOTCS 3HAHUS, YMCHHS,
BJIQ/ICHUS U/ UITU OTIBIT AEATEIbHOCTH, XapaKTEPU3YIOIUE ITAIbl/ypOBHU (POPMUPOBAHUS KOMIIE-
TEHIIMHA U 00€CTIeUNBAIOIINE JTOCTUKEHUE TUTAHUPYEMBIX PE3yIbTaTOB OCBOCHUSI 00pa30BaTEIIb-
HOM MPOTPaMMBbI B IIETIOM.

enb ocBOeHMS TUCIMILUIMHBI: (DOPMUPOBAHUE Y CTYACHTOB HABBIKOB Pa0OThI C KOJIJIOUIHBIMU
CHUCTEMaMH, YMCHHUS YIPABIATh KOJUIOMTHO-XUMHUYCCKUMHU PEaKIUsIMUA, YMEHHUS IPAMOTHO UCIIOJIb30BATh
KOJIJIOUTHO-XUMHUECKUE METOBI aHATN3a JUISl U3YYCHHS KOJUIOMIHBIX CUCTEM B OMOTEXHOIOTUICCKUX
mpoleccax.

3amaum IMCOMILIHHBI:
IMTocne okOHYAHUSI JUCIIUTUTHHBI CTYICHT JIOJKCH 3HATH:
a) y4YCHHE O MOBEPXHOCTHBIX SBJICHUAX U CBOMCTBAX aJCOPOIIMOHHBIX CIIOCB;
0) moJyueHHUE U CBOMCTBA JUCIICPCHBIX CUCTEM;
B) YIPaBICHUE YCTONUHUBOCTBHIO M METO/IbI PA3PYIICHUS TUCTIEPCHBIX CUCTEM;
I) CTPYKTypoOoOpa3oBaHUE U PU3MKO-XUMHUYECKAst MEXaHHKA TUCTIEPCHBIX CUCTEM

IIponecc n3yyeHnss AUCHMILUIMHBI HANpPaBJieH Ha (JOPMHUPOBaHUE CJEAYIOIIMX 001Ie-
npogeccHOHATBHBIX KOMIIETCHIIMI:

OIIK-1 - cnoco0OeH u3yyaTh, aHATM3UPOBATh, UCIIOJIB30BATh MEXAHU3Mbl XUMHUUECKUX pe-
aKLWH, IPOUCXOIAINX B TEXHOJOTHUYECKHUX MPOLECCAX U OKPYKAIOIIEM MHPE, OCHOBBIBAsICh HA
3HaHMUSIX O CTPOEHUU BEILECTBA, MPUPOJE XUMUUYECKON CBS3HM U CBOMCTBAX PAa3IUYHBIX KJIACCOB
XUMHUYECKHX DJIEMEHTOB, COCIMHEHUH, BEIIECTB U MATEPHAIIOB

B pe3yabTare u3yueHusi AUCHUIIMHBI 00YYAKIIUICS JOJIAKEH:

- 3HATD:

b OCHOBHBIC 3aKOHBI U 3aKOHOMCPHOCTHU KOHJ’IOI/IZ[HOﬁ XUMHH,

b 3HATh ME€TOAbI pa3py1neHI/I;1 158 HOHy‘IeHI/IH KOJIJIONJAHBIX CUCTEM

° 3HATb METOJbI U3YUCHUA NUCIICPCHBIX CUCTEM

° OMpPEACIIATE BO3MOXHOCTD YIIPABJIATH KOJJIOUJAHO-XUMHWYCCKUM IMPOIECCOM Ha OCHOBAHUH 3HCP-
TE€THYCCKHUX OILICHOK,

° MMPOBOJAUTH PCAKIIUU 6LICTpe€ U B HYXXHOM HAIIPABJICHUU U IIPU YCIOBUAX Han6onee apuemiic-
MBIX IJIs1 IPOHU3BOACTBCHHBIX MaCIHTa60B;

- YMeTb:

hd pa6OTaTB C XUMHNYCCKUMHU peaKTI/IBaMI/I,

hd YHIpaBJIATh JUCICPCHOCTBIO MAaTEPUAJIOB B XO ITPOBEICHUA 6I/IOTeXHOJIOFI/I‘I6CKOFO mpounecca,

o MMPOBOJAUTH PCAKIIUU 6LICTpe€ U B HYXXHOM HAIIPABJICHUU U IIPU YCIOBUAX HaI/I6OHe€ apuemiic-
MBIX JJIsA HpOI/ISBOJICTBeHHI)IX MaCIHTaGOB;



* yYMETh HCIOJL30BaTh METOJbl Pa3pyIICHHUS KOJUIOMIHBIX CHCTEM: KOATYJAIUIO, (IIOTAIHIO,
aNEeKTPOdope3, AIEKTPOOCMOC, PEOIOTUIECKUE CBOWCTBA KOJJIOWIHBIX PACTBOPOB U IOJIMMEPOB

- BJIAJIETh:

*  MeTOauKaMH paboThI ¢ MPUOOPaMH, IPOBEACHHS U3MEPEHUI U PacYETOB, PEIICHHUs KOJUTOHUTHO-
XUMHAYECKHX 33724

*  METOJIaMH CHHTE3a KOJUIOMIHBIX CHCTEM

*  METOJaMH U3MEHECHHUS YCTONYHUBOCTH KOJUIOUAHBIX CHCTEM

3. MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jlannast yueOHasi TUCHUIUIMHA OTHOCUTCA K 00s3aTebHON yacTu Ojoka 1, 94To 03HayaeT
dbopMupoBaHue B mpoiiecce o0yueHus y 6akamaBpa OCHOBHBIX 00IIETPOPECCHOHANTBHBIX 3HAHHMA
Y KOMIIETEHLIUN B paMKaxX BBIOpaHHOTO NMpoQuiid U IpohecCHOHATBLHOTO CTaHAapTa.

OcBocHHE MAaHHOW NUCIUIUIMHEI SBIISETCS HEOOXOJAMMON OCHOBOMW ISl MOCIIETYIOIIErO
nzydenus qucruiuinH OITOIT n Hanrcanust BBITYCKHON KBaTU(UKAITMOHHONW pabOTHI.

Hepeueﬂb 0660”6’{1/[601‘01/141/0(?, conymcemeyrouux u obecneyusaemvix ()ucuunﬂuH

ObecnieynBaroIe ConyTcTByIoNMe ObecnieynBaemMeble
1. Brmonaenne, moaroToska
MaTeMaTHKa I[OHOJ'IHI/ITCJ'ILHLIC TJIaBbl Ma- K Ipoueaype 38.H_II/\IJTBI u
TCMAaTUKHN 3a1uTa BbIITYCKHOHM KBa-
TU(HUKAITMOHHONW PabOThI
2. ®dusuka
3. duznyeckass XuMHU

VYKa3zaHHbIE CBSI3U JTUCHMIUIMHBI Jal0T 00y4aroleMycsi CHCTEMHOE IPEJICTaBlIEHHE O KOM-
IUIEKCE M3YYaeMBbIX TUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obOecneunBaeT Tpedyemblit
TEOPETUYECKUH YPOBEHb M IMPAKTUYECKYIO HANPaBIEHHOCTh B CHCTeME OOydeHus U Oyayluei
JIESITEJIbBHOCTH BBIITYCKHUKA.

4. O0beM TUCUMILUIMHBI B 324€THBIX eIMHHUIAX ¢ YKA3aHHEM KOJIMYeCTBA aKaJeMUYeCKHX
4acOB, BbIICJEHHBIX HA KOHTAKTHYIO padoTy 00y4YaloIuXcs ¢ MpenojaBarteieM
(mo BuaaM yueOHBIX 3aHSATHII) U HA CAMOCTOAITE/ILHYIO PA00Ty 00y4aroMXcs
OO011ast TPyI0EMKOCTh JTUCITUTLTHHBI

Bcero akameMuuyecknx 4acoB
Bun yue6HOM paboThI ouHas (hopma 3aouHas Gpopma OYHO-3a04Hast
dhopma

KonrakTHass padora ¢ mpeno- 88,25 20,25 22,25
AaBaTegemM*:
nexuuu (JI) 18 6 14
npaktuueckue 3ansatus (I13) 34 6 -
naboparopsslie padboTsl (JIP) 36 8 8
[IpomexxyTrouHas arrecrauus 0,25 0,25 0,25
CamMmocTosTeabHAs padora 55,75 123,75 121,75
00y4yaruuxces:
M3y4EHUE TEOPETUYECKOr0 Kypca 37 63 63
IMOATOTOBKA K TEKYIIEMYy KOH- 10 57 55
TPOJIIO
KypcoBasi pabora  (KypcoBOit - - -
IIPOEKT)
IMOATOTOBKA K IPOMEKYTOYHOMN 8,75 3,75 3,75
aTTecTalluu
Buja npomexyTouHoii aTTecra- 3auer c oneH- | 3auer c oneH- 3auer ¢ o1leHKOI




11040/ 8 Ko \ KoM \
OO0mas TPy10eMKOCTh 4/144
*KOHTaKTHaH pa60Ta 06yqa}0umxc;1 C OpernogaBaTejieM, B TOM YHCJIC ¢ NPUMCHECHUEM AUCTAHIIMOHHBIX 06pa3OBa—
TCIBHBIX TeXHOJ’IOFHfI, BKJIOYACT 3aHATHA JICKIIMOHHOI'O THUIIA, U (I/IJ'H/I) 3aHATUA CCMUHAPCKOI'0 TUIIA, Ha60paT0pHI>Ie
3aHATHS, U (MJIM) TPYIIIOBBIE KOHCYIbTAMHY, U (MJIM) MHIUBUAYAJIbHYIO paboTy 00y4alonerocs ¢ npernoiaBareiem,
a TAKXE aTTECCTAIMOHHBIC HCIIBITAHUS HpOMe)I(yTO‘IHOﬁ aTTeCTalluun. KonrakrHas pa60Ta MOXET BKJIHOYAaTh HHBIC
BUABI y4eOHOHW AEATENFHOCTH, NpPEAyCMATPHBAIOIINE TPYIIOBYI0 W HHINBHIYaJbHYIO paboTy oOydarommxcs c
npernogaBarenaeM. Yachkl KOHTaKTHOM paboTel ompenersitores [lomoskeHreM 00 opraHM3aniél W MPOBEICHUH KOH-
TAaKTHOW Pa0OTH MIPH peaim3anuy 00pa30BaTeIBHBIX MPOTPaMM BBICIIET0 00pa30BaHUsA, YTBEPKICHHBIM YUEHBIM
coseroM YIJITY ot 25 deBpans 2020 roxa.

5. Conepxxanue TMCUUILIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM (pa3esiam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCcTBAa aKkajeMHYeCKUX YacoB
5.1.TpynoeMkocTh pa3ieioB JUCUMILIHHbBI

o4Has popMa 00y4yeHHs

No Bcero CamocTos-
. /1_'1 HaumenoBanue pa3aena AUCHUILTUHBI JI 113 JIP KOHTaKTHOU TeNpHas pado-
paboTHI Ta
1 | BsencHme.
2 - - 2 3
Copepxanue 1 3aa4u Kypca.
2 TCpl\fOI{I/IHaMI/IKa MMOBEPXHOCTHBIX SIB- 2 6 6 14 6
JICHH.
3 | AncopOuus 2 6 6 14 6
4 OHepreTUYecKue mapaMeTphl ajacopo- 2 ) ) 2 6
[N H.
5 | DueKTponoBEepXHOCTHBIE SBICHUS. 2 6 6 14 8
6 AJre3us, cMaudBaHHE U pacTEKaHUE 2 ) ) 2 6
JKUJKOCTEH.
7 DHepreTHKa IUCIEPTUPOBAHUS U 00- 2 6 6 14 6
pa3oBaHMsI HOBBIX (a3.
8 Metoapl HCCIIEIOBAHUS JAUCIICPCHBIX 4 10 12 26 6
CHCTEM
Hroro no paznenam: 18 34 36 88,25 47
[IpomexxyTounas arrecranus 0,25 8,75
Bcero 144
3a04Has opMa o0y4eHHUsI
Bcero
Ne . | CamocrosgTenpHas
HanmMenoBanue pazaena JUCHUILIMHBL JI 113 JIP KOHTaKTHOU
/I pabota
paboThI
B .
1 BEJICHUE 1 1 ) 1 16
CopeprkaHue U 3aJja4uu Kypca.
2 TepmonuHaMUKa  MOBEPXHOCTHBIX ) ) ) ) 16
SIBJICHUM.
3 | Axncopbuus 2 2 4 5 16
4 OHepreTUYecKue mapameTpel  aj- ) ) ) ) 16
copOITny.
5 | DJeKTpOnOBEPXHOCTHBIE SBJICHHSL. 1 1 - 5 15
6 Anresus, cMauMBaHUE U PacTEKaHUE ) ) ) ) 14
JKHUJIKOCTEH.
7 DHepreTuKa JUCHEPTHPOBAHMS U ) 2 ) 1 14
o0Opa3oBaHus HOBBIX (Da3.
8 Mertomp! NCCIETOBAHUS TUCIIEPCHBIX ) ) 4 4 13
CHCTEM




Bcero
NQ o CaMOCTOHTeJ’ILHaH
HaumenoBanue pasnena AUCIUTUINHBI JI 113 JIP KOHTaKTHOM
/T pabora
paboTsI
Hroro no paznenam: 6 6 8 20 120
IIpomMexyTouHas arTectanus 0,25 3,75
Bcero 144

04HO-3204Hasi popma oOyueHust

Bcero
No . | CamocTtosrenbHast
HaumenoBanue pa3aena AUCHUILINHBI JI 113 JIP KOHTaKTHOU
/I pabota
paboTsl
Beenenue.
1| Been 1| -] - 1 16
ConeprkaHue U 3a1a4u Kypca.
2 TepMoauHaMUKa  TTOBEPXHOCTHBIX 2 ) _ 2 16
SIBJICHUU.
3 | AncopGuust 2 - 4 6 16
4 DHEpreTUYecKne Iapamerpbl  aj- 2 ) ) 2 16
copOIuu.
5 | DueKTpomoBEepXHOCTHBIE SIBJIECHHS. 1 - - 1 15
6 Anres3us, CMauMBaHUE U PaCTEKaHUE 2 ) ) 2 14
JKUJIKOCTEH.
7 DHepreTuka JUCIEPTUPOBAHUS H 2 ) ) 2 14
o0pa3oBaHUs HOBBIX (Da3.
MeTozp! NCCACTOBAHMS THCIICPCHBIX
8 . A aucniep 2 | - | 4 6 11
CUCTEM
HTroro no paznenam: 14 - 8 22 118
IIpomexxyTouHas arrecranus 0,25 3,75
Bcero 144

5.2. Conep:xanue 3aHATHH JEKIIUOHHOI0 THIIA

1. Beeoenue. Cooepirrcanue u 3a0auu Kypca. Pazeumue Kon10u0Ho0il Xxumuu KaK HayKu.
Ormpeaenenue mpenMeTa KOJUIONIHON XUMuH. Pa3BuTHE KOIJIOMIHON XUMUM KaK HayKd. 3HaUYE€HUE KOJI-
JIOWTHOU XUMUMU.

1.1. Ilonsimue 0 OucnepcHuIX cucmemax.

[TpusHaku 00bEKTOB KoUTOMAHON Xumud. IIpu3Haku KojutongHOro coctosiHus. Mepa aucnepc-
HOCTH.

1.2. Knaccugpukayuu oucnepcHvix cucmem.

Krnaccugukanuu I1aucrepcHbIX CUCTEM IO arperaTHOMY COCTOSHHIO JAHMCIEpCHON (as3bl U Juc-
MEPCUOHHON Cpelibl, TI0 JUCIIEPCHOCTH, 10 B3aMMOJICHCTBUIO YaCTHII JUCIEPCHON (as3bl co cpenoi u
JIpYT C APYTOM.

1.3. Knaccugurayua nosepxnocmmuuix aeneHuil

Knaccugukanus nmoBepXHOCTHBIX SBJICHHH Ha OCHOBE Iepexojia M30BITOUHOW MOBEPXHOCTHOM
SHEPTUH B IPYTHUE BUABI SJHEPTUH.

2. Tepmoounamuka no6epxXHOCHHLIX AGIEHUII.



2.1. Obwue mepmMoouHamuuecKue napamempul NOBEPXHOCHHO20 CT05L.
leomeTpuueckne mapaMeTpsl  MOBEpXHOCTH. [lOBEepXHOCTHOE HATsDKEHME Kak Mepa  JHep-
run 'm66ca mexdazoBoit moBepxHocTH. KOre3noHHBIC M TOBEPXHOCTHBIE CHUITHL.

2.2. 3asucumocmob om memnepamypvl IHEPeMULeCcKUx Napamempos HOGePXHOCIMHOZ0
Cnosi.

JlBa cnocoba omucaHUs TEPMOJWHAMHUKU TIOBEPXHOCTHBIX SIBICHHM: METOJ «CJIOS KOHECYHOM
TOJIIIMHB U METOJ N30BITOYHBIX BeauunH I nooca.
2.3. IIpoyecco CAMONPOU3BOTILHOO VMEHbULEeHUs. NOBEPXHOCMHOU SHepeuu
CaMOnpoOu3BOJILHOE  YMCHBIIICHUE  TOBEPXHOCTHOM  OSHEprud W (OPMHUPOBAHHE  IMOBEPXHO-
CTHOTO CJIOSI.

3. Aocopoyus.

3.1. Onpeoenenue adcopbyuu.

BemuuuHbl TOMHOW W u30BITOUHONM (rMOOCOBCKOM) amcopOumu. DyHIaMEHTaNbHOE —aji-
copbunonHoe ypaBHeHue ['n00ca. Pacuer ruGOCOBCKOi ancopOUuMM MO M3MEHEHHIO KOHICHTPaluH B
o0peme.

3.2. Tlosepxnocmuas akmueHOCmb Geujecms.

XapakTepuCTHKa TMOBEPXHOCTHOW AaKTUBHOCTH. [lOBEpXHOCTHO-aKTHBHBIC M TOBEPXHOCT-HO-
WHAKTHBHBIC BELICCTBA.

3.3. llosepxrnocmuo-axmusuvie sewecmaa (11AB).

CrpoeHne MOJIeKyJ CIeMUPUUECKIX MOBEPXHOCTHO aKTHBHBIX BEIIECTB U €0 BIUSHUE HA BEIH-
YUHY OBEPXHOCTHOH akTHBHOCTH. [IpaBumo Jrokmo-Tpayde

3.4. Ocobennocmu adcopoyuu uz HCUOKUX pacmeopos.

[Ipumenenne ypaBHenmii Jlenrmiopa u ['eHpum ans ommcaHus aaCOpOIMH MTOBEPXHOCTHO-
AKTUBHBIX BEILIECTB U3 PACTBOPOB.

3.5. Ilosepxrnocmuoe dasnenue adcopOYUOHHBIX NIEHOK.

YpaBHEHHS COCTOSIHUS TOBEPXHOCTH (aICOPOLIMOHHBIX TUIEHOK). Y paBHeHue [Iumkos-

CKOTO.
3.6. Onpedenerue cmpoeHuss adcoOpOYUOHHO2O ClOS U pPA3MepPO8 MONEKYI HOBEPXHOCHIHO-
AKMUBHBIX GEUIeCE

Pacuer pa3mepoB MOJIEKyJ W IUIOIIA/AH, 3aHUMAaeMOH MOJIEKYJOH B IOBEPXHOCTHOM CJIOE IIO
ypaBHeHU10 JIsHTMIOpa.

4. Dnepzemuueckue napamempeul aocopoyuu.

4.1. Humeepanvras u ougpgepenyuanvras pabomet aocopoyuu. V3mene-
HHUE SHTPOIHMH U SHTAJIBIINN aJICOPOLIIH.
4.2. Aocopbyus 2a306 u napos Ha meepool NOBEPXHOCMU.

Teopust monumonekymsapHoit aacopounn BOT. YpaBHenue nzorepmel ajcopoumu BOT, ero ana-
yu3. Jluneiinas ¢popma ypaBaenus BOT u pacuer ero koHcranT. OnpeleseHue yaeIbHON MOBEPXHOCTH
MmetonoM BOT.

5. Dnexkmponosepxnocmuvie a6neHUA.

5.1. Ilosepxnocmuoe namsadiceHue u S1eKmpuiecKutl NOmeHyua.

Mexanusm o0pazoBanus ABOMHOro aekrpudeckoro cios (I9C). M3oanekTpruieckas U U30MOH-
Hast ToYKH. COOTHOIICHUSI MEX/TY IEKTPHYECKUM MOTEHIIMAIOM U MOBEPXHOCTHBIM HATSHKEHUEM (YpaB-
HeHue Jlunmmana).

5.2. Ocnosnvie nonodcenus meopuu Lllmepna.

[lepesapsinka nosepxuoctu. [Ipupona conpukacaromuxcs a3 u crpoenue J12C.

5.3. Cmpoenue muyenn eudpodobuwix 301ei.

OO0pa3zoBaHue U CTpOCHHE MHLEIIT rHIPpoPoOHBIX 307ei. Peakunu oOpa3zoBaHusi MULIEIUT THAPO-
(G oOHBIX 30J1€H

6. Aoze3usn, cmauusanue u pacmexkanue HcuoKocmeil.

6.1. Aoee3us u koeesus.

Ypasuenne Jlronpe ais pabOTHI aAre3nr. Yol CMadyuBaHus (KpaeBOW yrodl) U 3aKOH
IOmnra.

6.2. Céa3b pabomul adze3uu ¢ KpaegviM yenoM CMAYUBAHUS



Vpaenenue dronpe-tOura. JInodpuasHocTs U 1uodpoOHOCTE MoBepxHOCTelH. JuddepeHiinanbHas
W UHTETpaJIbHAS TEIUIOTH CMaYMBaHUs. BiMsHUEe KPUBU3HBI MOBEPXHOCTU HAa BHYTPEHHEE JIABJICHUE TE.
®opmyina Jlannaca.

7. Duepzemuxa oucnepzuposanus u 00paz0eanus HOGLIX (as.

7.1 Cnocobvbl nonyuerus OUCNepCcHbIX CUCTHEM.

[Tony4yeHue MUCIEPCHBIX CHCTEM METOJOM AuciieprupoBaHus. [lomydeHne MUCHIEPCHBIX CHCTEM
METO/IOM KOHJICHCAIINH.

7.2. Adcopbyuonnoe nonudicenue npounocmu mea Ipdext Pedunnepa.

7.3. Memoowt koHOeHncayuu 06pazosanusi HO8vIX has.

Ypasuenue sHeprun I ' n66ca. OOpazoBaHHe 3apOABIIIEH TPH TOMOTEHHON KOHIeHcaIuu. JIBe oc-
HOBHBIC CTaIuy 00pa30BaHUs HOBOU (a3bl.

8. Memoovl uccnedosanusn oucnepcHvix cucmem.
8.1. Csemopaccesinue 6 OUCNepCHbIX CUCMEMAX.
YpaBuenue Penes s cBeTopaccesHus u ero ananu3s. Hedemnomerpus u TypOuanMeTpust Kak Me-

TOJIBI ONIPEEIICHUS KOHIIEHTPALIMU ¥ TUCTIEPCHOCTH B KOJUTOMIHBIX CHCTEMaX.

8.2.  Cgemonoenowenue 8 OUCNEPCHBIX CUCTEMAX.
Ypasaenne Jlambepra- byrepa-bapa. Onpenenenre aucrepcHOCTH 301€i 1Mo ypaBHeHUIo [ emepa

8.3.  Vaempamuxpockonus u 31eKMpoHHAS MUKPOCKONUS

8.4. Ceoumenmayuonublii Memoo aHanu3a OUCNEPCHBIX CUCEM

5.3. Tembl u popMbI 3aHATHI CEMUHAPCKOT0 TUIIA

Y4eOHbIM MJIAHOM N0 TUCIUIUIMHE IPETyCMOTPEHBI JJAO0OpaTOPHbIE 3aHATUS

TpynoéMkocTs, yac

HaumenoBanue pazaena ®dopma poBeACHUS

0YHOE 3a049HOE OuHo-
JUCIUIUIAHBI (MOTYJIS) 3aHATUS

3a09YHOC

Paznen 2. TepmoamHamuka
MMOBEPXHOCTHBIX SIBJICHHI.
1 | «M3yuenue ancopbumm  mo- JlaboparopHnas pabota 5
BerHOCTHO-aKTHBHLIX Beé-
IIECTB HA TPaHULAX pa3jieiia
JKHIKOCTH-Ta3)

P LA - 4
aspen 3 HCOquHﬂ «Onpe JlaboparopHas paboTa

2 JieJIeHue yieIbHOil OBepXHO-

CTH acOPOEHTOB)

Paznen 5. Dnexrponosepx-
HOCTHBIE SIBJICHUSA. «DJIEKTPO-
3 | nmoBepxHocTHBIe siBjeHus1. [lo-
JIydeHHe THAPO30Jiei »

JlaGoparopHas pabota 6

Pa3znen 7. OnepreTtuka auc-
MEePTUPOBAHUS U 00pa30BaHUS
4 | HOBBIX ¢a3. «I[loay4yenne run- | JlaGoparopHnas pabota 6
po3oas xkese3a. Koaryasmust.
Omnpenesnenue nmopora Koary-
JAIUHA THAPO30JIH JKeJ1e3a)

Pa3snen 8. Metoabsl HcCieno- 4
BaHUsl JIUCIIEPCHBIX CHCTEM.
5 | «M3ydenne KuHETHKH 00pa3o- JlaGopaTtopHnast pabota 6 4
BaHHsl THAPO30Jieil M ompese-
JeHHEe Pa3MepoB YACTHI 30JIeii
ONTHYECKMMH METOTaAMM»

10




HaunmenoBanue paznena
JUCHIUATUTAHBI (MOYJIST)

®dopma IpoBEAECHUS
3aHATUS

Tpyno€MKoCTb, 4ac

OYHOC

3a09HOC

Ouno-
3a09HOE

Pa3snen 8. Metoapl uccieno-
BAHUS JUCIEPCHBIX CHUCTEM.
«OnpeneseHue pa3MepoB 4a-
CTHIl TOPOIIKO0OpPa3HBIX Be-
IIEeCTB METOA0M CeJMMEeHTa-
1101019

JlaGopaTtopHnas pabota

Hroro:

36

V4eOHBIM IUIAaHOM I10 JAUCHUINIMHE NPEAYCMOTPECHBI MPAKTUYCCKUC 3aHATHA

HaumenoBanue paznena
JUCUUIUIAHBI (MOIYJIS)

®dopMa IpoBeACHUS
3aHATHUSL

TpynoémkocTs, yac

OYHOC

3a09YHOC

OuHo-
3a049HOE

Paznen 2. TepmoamHamuka
MMOBEPXHOCTHBIX SIBJICHWM.
«H3ydyenne agcopOéuuu  mo-
BEPXHOCTHO-AKTHBHBIX Be-
IIeCTB HA TpPaHMIAX pa3jesia
SKHAKOCTh-Ta3)

[IpakTuueckas padbora

Paznmen 3. AncopOrust «Omnpe-
fieJIeHHe y/eIbHOW OBEPXHO-
CTH 2/ICOPOEHTOB»

[IpakTuueckas pabora

Paznen 5. Dnexrponosepx-
HOCTHBIE SABJICHUS. «DJIEKTPO-
NOBEePXHOCTHbIe siBJjieHus. [lo-

JIyYeHue ruipo3oJieii »

[IpakTuueckas pabora

Pazpnen 7. DHepreruka auc-
MePTUPOBAHUS U 00pa30BaHUS
HOBBIX (ha3. «IlosryueHue ruj-
po30Jis xkeJie3a. Koaryasumus.
Omnpenesenue nMopora Koary-
JISIIIMM THIPO30JISI JKeJIe3a)

IIpakTryeckas pabora

Paznen 8. Meroasl uccneno-
BaHUs OUCIIEPCHBIX CUCTEM.
«H3yyeHue KUHETHKH 00pa3o-
BaHMs THAPO30JIEH M ompene-
JIeHHe pa3MepoB YacTHII 30Jiei
ONTHYECKUMH METOJAMM)»

[IpakTuueckas pabora

Paznen 8. Meroasl uccneno-
BaHUs JUCIIEPCHBIX CHUCTEM.
«OnpeneseHue pa3MepoB 4a-
CTHIl TIOPOIIKOOOpPa3HBIX Be-
IMEeCTB METOA0M CeIMMEHTa-
N

IIpakTryeckas pabora

Hroro:

34

5.4. leraau3anus caMOCTOSTEIbHOM PadoThI
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TpynoeMKoCTb,
. yac
HaunmenoBanue pasznena Bua camocrositensHOM
Ne O4YHas 3a04- OYHO-
JUCUHUTLITAHBI (MOTYJIs) paboThI
Hast 3a04-
Hasl
1 [ToxroroBka k onpocy
Beenenue. o TeMe JiabopaTopHO 3 16 16
CopeprkaHne U 33/1a4M Kypca. paboTel W 3amIUTe OT-
YETHBIX MaTE€pUaJIOB
2 [ToaroroBka k onpocy
TepMoauHaMMKa MOBEPXHOCTHBIX sB- | IO T€ME J1TaOOpaTopHOH 6 16 16
JIeHUIA. paboThl M 3ammre OT-
YETHBIX MaTE€pUaJIOB
3 [ToxroroBka k onpocy 16 16
o TeMe JiabopaTopHO
AncopOrust patop 6
paboTel W 3amIUTe OT-
YETHBIX MaTE€pUaJIOB
4 [ToaroroBka k onpocy
DHepreTUYecKue MapaMeTpsl ajacopO- | Mo Teme jJabopaTopHOM 6 16 16
LUU. paboThl W 3alUTE OT-
YETHBIX MaTE€pUaJIOB
5 [ToaroroBka k onpocy
1o TeMe JIabopaTOpHO
DIIEeKTPOTIOBEPXHOCTHBIC SIBJICHHSI. patop 8 15 15
paboThl W 3alUTe OT-
YETHBIX MaTE€pUaJOB
6 [ToaroroBka k onpocy
Anresus, cMauMBaHWe W pacTeKaHue | IO TeMe J1JabopaTopHOMI 6 14 14
KHUIAKOCTEH. paboTel W 3amIUTe OT-
YETHBIX MAaTEPUAJIOB
7 N3yueHue IJeKIMOHHO-
ro Marepuana, JUTepa-
OHepreTuka AMCIEPTUPOBAHUS U 00-
TYpHBIX HMCTOYHHUKOB B 6 14 14
pa3oBaHMs HOBBIX (a3.
COOTBETCTBUU C TeMa-
TUKOHN
8 W3ydenmne I€KIIMOHHO-
ro Marepuana, JuTepa-
MGTOZ[LI HCCICAOBAHNA OUCIICPCHBIX
TYpHBIX HMCTOYHHUKOB B 6 13 11
CHCTEM
COOTBETCTBUU C TEMa-
TUKOU
IMoxroroska k [IpomexxyTouHOU at- 3,75
PONEIRY 875 | 375 !
TeCTalUN
Hroro: 95,75 123,75 | 121,75
6. IlepeyeHb y4eOHO-METOAMYECKOI0 O0eceYeHus M0 U CIUIINHE
OcHoOBHasi M IONOJIHUTE/ILHASA JIUTEPATYypa
o I
N ABTOp, HAUMEHOBaHHE ol IIpumeuanue
/I H3J1aHUs
OcHoBHasi yueOHasi iuTeparypa
1 | 'enedman, M. U. Kommonanas xumus / M. U. I'enbdman, O. 2023 IToaTHOTEKCTOBEIM
B. Kosanesuu, B. I1. FOctpatoB. — 8-¢ uzn., crep. — CaHKT- IIOCTYII IPH BXO-
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[Terepoypr : Jlamp, 2023. — 336 c. — ISBN 978-5-507- Jie TI0 JIOTUHY U
45847-9. — TekcT : 2neKTpOHHBIH // JlaHb : 31EKTpOHHO- naposo*
OuoOIIMoTeYHAS cucTema. — URL:
https://e.lanbook.com/book/288854

— PexxuM octyna: uist aBTOpPH3. MOJIb30BATEIICH.

2 | ®punpuxcoepr, . A. Kypc kommougnoi xumuu / 1. A. @pu-

npuxcoepr. — 6-e usn., crep. — Cankr-IlerepOypr : Jlanb, [ToTHOTEKCTOBBIM
2023. — 412 c. — ISBN 978-5-507-47842-2. — Texkcr : 0023 | AOCTYN NpH BXO-
ANEKTPOHHBIN // JIaHb : AJIEeKTPOHHO-OMOIMOTEYHAs CHUCTEMA. JI€ 110 JIOTHHY U

— URL.: https://e.lanbook.com/book/329105 naposo*

— Pexxum JOCTYyIIa: IJIs1 aBTOPU3. I1OJIb30BaTEIICH.

JlonoJiHUTeIbHASL YueOHasi IuTepaTypa

3 | Cenpdbman, M.U. Kommonanas xumust [Tekcr] / M. N.
I'enedman, O.B. Komanesuu, B.II. KOctparoB. - CaHkT-

ITerepOypr; Mocksa; Kpacuonap: Jlans, 2003. - 336 c.: ui. - 2003 6
(yueOHuKkH Juis By30B. CrienimasibHast JJUTepaTypa).

4 | Kykymkuna, I.. Komnouanas xumus / WM. Kykymikuna,
A.JO. MutpodanoB. — KemepoBo: KemepoBckuii rocynap- [TonHOTEKCTOBBIIM
cTBEeHHbIN yHUBepcuteT, 2010. — 216 c. — Pexum noctyna: no 2010 | ACCTYM NpH BXO-
MOJIITUCKE. — JI€ 110 JIOTHHY U
URL.: http://biblioclub.ru/index.php?page=book&id=232755 naposo*

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

5 | IIpakTuKyM MO KOJUIOMAHON XUMHHU: yueOHoe mocobue / M.U.
I'ensdman, H.B. Kupcanosa, O.B. Kosanesuu, O.B. Canumie-
Ba. — Cankr-IlerepOypr: Jlanp, 2005. — 256 c. — ISBN 5-8114-
0603-7. — TekcT: ayIeKTpoHHBIH // DnekTpoHHO-O0nOmoTeunas | 2005
cucreMa «Jlanby: [caiiT]. — URL:

TlomHOTEKCTOBRIN
JOCTYII MPHU BXO-
JIe TI0 JIOTUHY U

https://e.lanbook.com/book/4033— Pexxum gocTyna: i aBTo- napomo*
pU3. NOJIL30BATEIICH.

6 | Kommonmnas xummst /  H. @panmeBa, E. PomaneHko,
IO. be3runa, E. BonocoBa; MUHHCTEPCTBO CEIBCKOTO XO35H-
ctBa Poccuiickoit @enepanuu, PI'bOY BIIO «CraBopormnosnsb- [TonHOTEKCTOBBIM
CKHH IOCYyJapCTBEHHBIN arpapHslii yHHBEpcuTeT». — CraBpo- 2012 | ACCTYM NpH BXO-
nosb: [laparpad, 2012. — 52 c.: un., tabn., cxem. — Pexum Jie TI0 JIOTUHY U
JIOCTyTIA: 1o MOJIITUCKE. — naposo™*

URL: http://biblioclub.ru/index.php?page=book&id=277427 .
— bubauorp. B kKH. — TEKCT: 31€KTPOHHBIH.

7 | @ponos, FO.I'. Kypc komnonanoit xumuu. IloBepXHOCTHBIE
SIBJICHHSI M JUCIIEPCHBIE CUCTEMBI: [yueOHuK st By30B] / O. 2004 9%
I'. ®ponos. - U3x. 3-e, crep., ucnp., nepened. ¢ u3a. 1989. —
M.: Anbsiae, 2004. - 464 c.

*- IIpekJie YeM MPOKNTH MO CCBUIKE, HEOOXOMMO BOHTH B CUCTEMY

DOYyHKIIUOHUPOBAHUE DJIEKTPOHHOU MH(DOPMAITMOHHO-00Pa30BaTEIHFHOM CpeIbl 00ecTedn-
BaETCS COOTBETCTBYIOIIMMHU CPEACTBAMU HH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OUOJINOTEYHbIE CUCTEMbI
Kaxgbit  obyyatowminicas  obecneyeH  AOCTYNOM K 3N1EKTPOHHOM  6ubnmnoTedyHolt  cucteme  YITY

(http://lib.usfeu.ru/), 36C Uspatenscrea Mavb  (http://e.lanbook.com/), 36C YHusepcutetckas 6ubamnotexa
onnaitn (http://biblioclub.ru/), snektponHas obpasosatensHas cucrema «OOpa3oBarenbHas IuIaThopMa
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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
http://biblioclub.ru/index.php?page=book&id=232755
https://e.lanbook.com/book/4033
http://biblioclub.ru/index.php?page=book&id=277427
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/

IOPAUT (https://urait.ru/), yHuBepcambHas 0a3a jammbiX EastView (00O «MBHC)

(http://www.ivis.ru/), coaepauix M3aaHNA MO OCHOBHBIM M3y4aeMbiM AUCLUMMIMHAM M cHOPMUPOBAHHbIX MO
COornacoBaHuto ¢ npaBoobnagatenamm yuebHol n yuebHO-meToANYECKON NMTEpaTypbl.

CnpaBouyHbie 1 UHGOPMALMOHHbIE CHCTEMbI

1. CrnpaBouHo-nipaBoBas cucrema «Koncynbrant Ilmrocy. Pexum nocryma: 1uist aBTOpu3.
I10JIb30BATENCH.
2. DNeKTpOHHBINA (HOH]I MPABOBBIX U HOPMATUBHO-TEXHUYECKUX JIOKYMEHTOB // AKIMOHEp-

Hoe obmiectBo «MHpopmanmonnas kommnanus «Koaekc» (https://docs.cntd.ru/). Pexxum gocryna:
CBOOOIHBIH.

3. OdurmanbHbI MHTEPHET-MOpTaN paBoBoii nHpopmanuu (http://pravo.gov.ru/). Pe-
JKUM JIOCTYTa: CBOOOTHBIN

4. ba3a moJHOTEKCTOBBIX M OMOIHOrpadUIECKUX OMUCAHUI KHUT M TIEPHOJANICCKUX H3-
nmanuii (http://www.ivis.ru/products/udbs.htm). Pexxum goctymna: cBoOO HBIN

5. HudopmanronHo-npaBoBoii moprai ['apant. Pexxum gocryma: http://www.garant.ru/

6. baza nmanubix Scopus kommanuu ElsevierB.V. https://www.scopus.com/

7. ITporpammHas cucTeMa Jijisi OOHApPY)KEHHS TEKCTOBBIX 3aWMCTBOBAHHN B yUYEOHBIX W

Hay4yHbIX paboTax «Antumnaruatr. BY3» (https://www.antiplagiat.ru/). [JoroBop 3akirouaercs
YHHBEPCUTETOM €XKETOJTHO.

8. WHpopMalMOHHbIE CHCTEMbI, OAHKH JTaHHBIX B 00JIACTH OXPaHbI OKPYXKAKOIIEH Cpeibl
¥ TIPUPOJIOTIONB30BaHus — PesxxuM moctyma: http:/MUHOPUPOABIPO.pd

9. HNudopmanmonnas crucTeMa «TEXHOPMATUB». — Pexum Jocryna:
https://www.technormativ.ru/ ;

10. [Tporpammel 1uist 3kostoroB ECOReport. — Pexxum gocrtyma: http://ecoreport.ru/ ;

IIpodeccnonanbubie 6a3bl JaAHHBIX

1. [Mpesunentckas 6ubauorexka um. b.H. Expuuna. Pexxum gocryma: https://www.prlib.ru/.
2. Hayunas snexrponnas 6udnunoreka elibrary. Pexxum nocryna: http://elibrary.ru/ .
3. HanuonaneHas anekTpoHHas Oubnuoreka. Pesxxum nocrymna https://H36.pd/https://H306.pd/

HOpMaTI/IBHO-HpaBOBI)Ie AKThbI

1. ®enepanphblii 3axkoH oT 3 utoist 2016 r. Ne 358-D3 «O BHeCEHUH U3MEHEHHH B OT/AEIb-
HbIE 3aKOHOJATeNbHbIEe akThl Poccuiickoii denepanyiv B 4aCTU COBEPIICHCTBOBAHUS I'OC-
YIapCTBEHHOTO PETyJINPOBAHUS B 00JIACTH T€HHO-UHXEHEPHON JESATETbHOCTH .
http://publication.pravo.gov.ru/Document/View/0001201607040147.

2. @enepanbHblii 3aK0H OT 23 uroHS 2016 1. No 180-D3 "O OHOMEAMIIMHCKUX KIIETOYHBIX
NPOAYKTax" ¢ usmeHenusmu u nonpaskamu 6 sude denepanbHOro 3aK0Ha OT 3 aBrycTa
2018 r. Ne 323-®3 "O BHECEHHH U3MEHEHUM B OT/CIIbHBIE 3aKOHOAATENIbHBIE aKThl Poc-
cuiickoit denepainu Mo Bonpocy oOpaiieHus OMOMEIUIIMHCKUX KIETOYHBIX MPOAYK-
toB". http://publication.pravo.gov.ru/Document/View/0001201606230027.

3. @3 01 03.12.2008 r. Ne242-D3 «O rocynapcTBeHHOW T€HOMHOM perucTpariu
B Poccuiickoit deneparuny». http://docs.cntd.ru/document/902131995.

4. ®enepanbhblii 3akoH 0T 20.05.2002 1. Ne 54-03 (pen. ot 29.03.2010) «O BpeMeHHOM 3a-
npeTe Ha KJIOHMpPOBaHKe venoBekay. hitp://www.kremlin.ru/acts/bank/18094.

5. Tlocranosnenue [IpaBurenscrBa Poccuiickoit ®deneparuu ot 21 nekabps 2001 r. Ne884

«O06 yrBepxaeHuu [lomoxxerns 0 MexBeTOMCTBEHHOW KOMUCCHH 110 OMOTEXHOJIOTHI) .
http://docs.cntd.ru/document/901835101.
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https://biorosinfo.ru/upload/file/18_2016_2018.pdf
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https://biorosinfo.ru/upload/file/18_2016_2018.pdf
https://biorosinfo.ru/upload/file/18_2016_2018.pdf
https://biorosinfo.ru/upload/file/18_2016_2018.pdf
http://publication.pravo.gov.ru/Document/View/0001201606230027
https://biorosinfo.ru/upload/file/6_242_2009.pdf
https://biorosinfo.ru/upload/file/6_242_2009.pdf
http://docs.cntd.ru/document/902131995
https://biorosinfo.ru/upload/file/7_54.pdf
https://biorosinfo.ru/upload/file/7_54.pdf
http://www.kremlin.ru/acts/bank/18094
https://biorosinfo.ru/upload/file/5_postanovlenie_884_21.12.%202001.pdf
https://biorosinfo.ru/upload/file/5_postanovlenie_884_21.12.%202001.pdf
http://docs.cntd.ru/document/901835101

6. @3 0t130.03.1999 r. Ne52-®3 «O caHUTapHO-HIEMHOIOTUYECKOM OJIaromnoyqauu
HacejeHus» B pepakuuu ot 23.06.2014 r. http://docs.cntd.ru/document/901729631.

7. @3 o1 23.08.1996 r. Ne127-®D3 «O Hayke U TOCYAapCTBEHHON HayYHO-TEXHUYECKOM I0-
JIATHKE

8. @3 01 05.07.1996 1. Ne86-D3 «O rocyaapCTBEHHOM PETYIUPOBAHUN B O0JIACTH F€HHO-
WHXEHEPHOM ESITEILHOCTHY ¢ U3MeHeHusIMU Ha 3 utoist 2016 rona.
http://www.kremlin.ru/acts/bank/9973.

7. @OH OLIEHOYHBIX CPEACTB /IJIsl MPOBEeHUS MPOMEKYTOUYHOM aTTecTalun
00y4YaIIHUXCS M0 TUCHHILINHE

7.1. [lepeyeHb KOMIIETEHUHH ¢ YKa3aHHEM J3TAnoB uX GopMHpPOBaHHMS B IpoLEcce 0CBOe-
HUsA 00pa30BaTeIbHOI MPOrpaMMbl

PopMHpyeMBbIe KOMIIETEHIIUU Bun u opma koHTpOIIS

IIpoMesKyTOYHBIH KOHTPOJIb: KOH-
TPOJIBHBIE BOIIPOCHI K 3a4€Ty C OLIEH-
KOU

Tekymuii KOHTPOJIb: OIIPOC, 3AINTA
OTUYETHBIX MAaTEPHAJIOB IO TeME J1a00-
paTOPHON U MIPAKTUYECKON PabOTHI

OIIK-1 - CnoocobeH wu3ydaTh, aHAJIW3UPOBATh, HC-
MOJIb30BaTh OHOJIOTUYECKUE OOBEKTBI M IPOIIECCHI,
OCHOBBIBASICh Ha 3aKOHAX M 3aKOHOMEPHOCTSIX MaTe-
MaTUYECKHUX, (U3NYECKUX, XUMHUYCCKUX M OHOJIOTH-
YEeCKUX HayK M X B3aUMOCBS3SIX

7.2. Onucanue nokasareJieil U KpuTepueB OLCHUBAHUS KOMIIETEHUMA HA Pa3/IMYHBIX Ta-
nax ux (pOpMHpPOBAHUSA, ONIMCAHHUE IIKAJ OLlEHUBAHUSA

KpuTtepuu oueHuBaHUsI YCTHOT'O 0TBETAa HA KOHTPOJIbHbIE BONMPOCHI K 3a4eTy € OlleH-
KOii (IPOMEKYTOUYHDBI KOHTPOJIb, (hopmupoBanue komnerenuun OIK-1)

«5» (omauuno) — NaH TOJHBIN, pa3BEPHYTHI OTBET Ha MOCTABJICHHBIN BOIPOC, IOKAa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUM 00 00BEKTe, JoKa3aTeIbHO PACKPBITHI OCHOBHBIE MOJIOXKeE-
HUS TEMBI; B OTBETE MPOCIICKUBACTCS YETKAsI CTPYKTYpA, JIOTHYECKask TOCIIeI0BATEIbHOCTh, OT-
pakaromasi CylHOCTb PaCKpbIBaEMbIX MOHSATHH, TEOpUH, sSBIeHUI. 3HaHHEe 00 00bEKTe JEMOH-
cTpupyercs Ha (OHE MOHUMAHUS €r0 B CHCTEME JTJAaHHOW HAYKH U MEKIUCIHUITHHAPHBIX CBSI3EH.
OTBeT U3NOKEH TUTEPATyPHBIM SI3BIKOM B TEPMHHAX HayKH, TOKa3aHa CIIOCOOHOCTH OBICTPO pe-
arupoBaTh Ha YTOYHSIOIINAE BOIIPOCHI;

«4» (Xopowio) — NaH TOJHBINA, pa3BEPHYTHIN OTBET HA MOCTABIECHHBINA BOMPOC, TOKa3aHO
YMEHHUE BBIIEIHUTh CYIIECTBEHHBIE M HECYIIECTBEHHBIC NPU3HAKH, NPUYUHHO-CIICICTBCHHBIC
cBsi3u. OTBET YETKO CTPYKTYPHUPOBAH, JIOTHUEH, U3JI0KEH B TepMUHAX Hayku. OgHAKO AOMyIile-
HBI HE3HAYNTENBHBIC OIIMOKHU WM HEIOYETHI, HCIPaBICHHBIE 0aKalaBpOM C IOMOIIBIO «HABO-
JSITIAX» BOIIPOCOB;

«3» (yoosremseopumenvHo) — JaH HETIONHBIA OTBET, JIOTUKA U TMOCJIEI0BATEILHOCTh U3-
JIO)KEHUSI UMEIOT CYILeCTBEHHbIe HapylieHus. JlomyiieHsl rpyOble OMMOKH MPH OMpeaeieHun
CYIIHOCTH PacKpbIBAEMBIX MOHATHH, TEOPHUil, SBICHHIA, BCICICTBIEC HEITOHUMaHUs OakagaBpoM
UX CYIIECTBEHHBIX UM HECYIIECTBEHHBIX NMPHU3HAKOB M CBs3eil. B oTBeTe OTCYTCTBYIOT BBIBOJBI.
YMeHue packpbeiThb KOHKpPETHBbIE NpPOsBIEHUS OOOOIIEHHBIX 3HAHMW HEe MoKa3aHo. PedeBoe
odopmieHue TpedyeT MonpaBoK, KOPPEKIHH;

«2» (Heyoosnemeopumenvro) — 0aKaaBp JEMOHCTPUPYET HE3HAHUE TEOPETHUECKUX OC-
HOB TIpeIMETa, HE YMEET JieTlaTh apTyMEHTHPOBAHHBIE BBIBOJIBI U MPUBOIUTE MIPUMEPHI, MTOKA3bI-
BaeT ciaboe BiIaJeHre MOHOJIOTHYECKOH PEeUblo, HE BIIAZCET TEPMHUHOJIOTHEN, TPOSBISIET OTCYT-
CTBHE JIOTHYHOCTHU U TIOCJIE0BATEIbHOCTH U3JI0KEHHUSI, IENIAeT OMINOKH, KOTOPhIe HE MOXKET HC-
NPaBUTh, TAXKe TIPU KOPPEKIINH TPETOaBaTeeM, OTKa3bIBAeTCsl OTBEYATh HA 3aHATHH.
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Kpurepun oumeHnBaHusi Onpoca YyCTHOrO OTBeTa MO TeMe JIAOOPaTOPHON pPadoThI
(Texkyluii KOHTPOJIb, popMupoBanue komnerenuuu OIK-1):

«5» (omauuno): onpoc MPOUEH ¢ MEPBOro pasa; AaH MOJHBINA, pa3BEPHYTHIM OTBET HA BCE
3aJaBacMble MPEToIaBaTeIeM BOIMPOCH], TIOKA3aHO 3HAHME M MOHMMaHue TeMbl. O0yJaronuiics
MPAaBUJIBHO OTBETHJI Ha BCE BOMPOCHI MPU cOOECEeI0BAaHUH, 3HAECT U MOHUMAET XOJ BBIIOJHEHUS
MPEICTOSIIEH JTabopaTOPHOM PabOTHLI.

«4» (xopowo): onpoc MPOUJEH CO BTOPOM MOMBITKH; J1aH MOJHBIA OTBET Ha BCE 3ajaBae-
MBI MIPETIoIaBaTeNIeM BOMPOCH, OKA3aHO 3HAHUE W MOHUMaHue TeMbl. O0yJaromuiicst npu co-
Oece0BaHNM MPABUIIBHO OTBETHJI HA BCE BOIPOCHI C MOMOIIBIO IIPENOAaBaTeNsi, 3HaeT U MOHU-
MaeT XOJ BBIMOJIHEHUS MPEICTOALICH 1a00paTopHOi pabOTHI.

«3» (yoosnemeopumenbHo): ONPOC MPOIAECH C TPEeTheH MOIMBITKU; JaHbl OTBETHI HA IMOJIO-
BUHY 3a/1aBa€MbIX MPETNOaBaTeIeM BOIPOCOB, NOKa3aHO 3HAHUE OCHOBHBIX IMOHSITUN TEMBI, BbI-
HECEeHHOW Ha ompoc. B oTBeTe CTyIEHTOB OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPBHITh KOHKPET-
HBIC MPOSIBIICHUsI 000OIIEHHBIX 3HAHUN He moka3aHo OOyyarouIuiicss MpU OMpOCe MPABUIBHO
OTBETUJI Ha OOJIBIIYIO YaCTh 3a/1aBa€MbIX BOIIPOCOB, OJIHAKO, peueBOoe 0popMiIeHHE TpeOyeT 1o-
IPaBOK, KOPPEKLIMH; CTYIEHT 3HAET X0l BHIITOJHEHHS MIPEICTOSIICH JJabOpaTOpHOH pabOTHI.

«2» (HeyoosnemeopumesibHo): ONPOC HE MPOUIEH, O0yUYaAIOUIUIiCS HE 3HAeT OCHOB TEMBI,
HE CIOCOOEH JIeIaTh apryMEHTUPOBAHHBIE BBIBOABI U MPUBOJIUTH MPHUMEPHI, TOKA3bIBAET Cl1aboe
BJIa/ICHHE MOHOJIOTUYECKOM peublo, HEe BJa/ieeT TEPMHUHOJIOTUEH, IPOSBIISET OTCYTCTBUE JIOTHY-
HOCTH U TTOCTIEIOBATEIBHOCTH H3JIOKEHUS, JIeTaeT OINOKH, KOTOPbIe HE MOXKET UCIPABUTh, Ja-
JKE€ TIPU KOPPEKIUH MperoaaBaTeseM, OTKa3blBaeTCsl OTBEYaTh Ha BOIpockl. OOydaromuiics He
CMOT' OTBETUTH JIa)Ke HA TIOJOBUHY 33/JIaHHBIX €My BOIIPOCOB, HE 3HAET X0Ja MPOBEACHHS TPEe-
CTOSIIICH J1aOOpaTOPHOU PabOTHI.

Kpurepun oneHuBaHHs 3aIUThl OTYETHBIX MATEPHAJIOB 10 TeMe J1a0OpaTOPHOH pa-
00ThI (TeKyIHii KOHTPO.Ib, popMupoBanue komnerenuuu OIIK-1)

«5» (omauuno): paboTa BBIIIOJIHEHA B CPOK; OPOPMIICHHUE U COJiepKaTeIbHasl YacTh OTYETA
00pa3IiioBbie; paboTa BHITIOJHEHA CaAMOCTOSTEIIBHO; MPHUCYTCTBYIOT COOCTBEHHBIC OOOOIICHUS,
3aKJIFOYEHHs U BbIBOJBI. OOyuaromumiicss MpaBUIbHO OTBETHII HA BCE BOIPOCH MIPU 3alUTE OT-
YETHBIM MaTEepHaOB.

«4» (xopowio): paboTa BBINOJIHEHA B CPOK; B OOPMIICHHM OTYETA U €r0 COJAepKaTeIbHON
YacTHU HeT rpyObIX OMIMOOK; paboTa BBINOJHEHA CAMOCTOSITENIHO; MPUCYTCTBYIOT COOCTBEHHbBIE
000011eHus, 3aKTI0UeHUs U BbIBOABI. OOyyaromuiicss Ipu 3aliuTe OTYETHBIM MaTepHajoB Ipa-
BUJIHO OTBETHJI Ha BCE BOIIPOCHI C TOMOIIbIO IIPEToaaBaTess.

«3» (voosnemeopumenvro): paboTa BBIIOJIHEHA C HapylIeHUeM rpaduka; B 0pOpMICHHH,
CoJIepKaTeIbHON YaCTH OTYETa €CTh HEJOCTaTKHU; paboTa BBINOJIHEHA CAMOCTOSITEIbHO, PUCYT-
CTBYIOT COOCTBEHHbIe 00001eHNs1. OOyyaromuiicss Ipy 3alUTe OTYETHBIM MaTepHalloB OTBETHII
HE Ha BCE BOIPOCHI.

«2» (neyooeremeopumenvho): opopmiieHHEe pabOThl HE COOTBETCTBYET TPEOOBAHUSIM; OT-
CYTCTBYIOT WJIU CJIeJaHbl HEMPABUIIbHBIE BBIBOJBI U 00001eHus. O0yJaromuics He CMOT 3allH-
TUTh OTYETHBIC MAaTepUAJIbl U TIOSCHUTD MIPE/ICTaBICHHbIE JaHHBIE.

Kpurepun oneHuBaHusi onpoca yCTHOIO OTBeTAa IO TeMe NMPAKTHYECKOH padoThI
(Texkyluii KOHTPOJIb, popMupoBanue komnerenuu OIK-1):

«5» (omauuno): ompoc MPOKIEH ¢ MEPBOT0 Pasa; JAaH MOJHBIN, pa3BEepHYTHI OTBET Ha BCE
3aJjaBaeMble IpernoaBaTesieM BOIPOCH], TOKa3aHO 3HAHUE U MOHUMaHHe TeMbl. OOydaromuiics
NPaBUIBHO OTBETUJI HA BCE BOIPOCH! NMPH COOECET0BAaHUHM, 3HAET U IOHUMAET XOJ BHIIOJHEHHUS
npeacTosel 1abopaTopHOit pabOTHI.

«4» (xopowio): onpoc MPOHAEH CO BTOPOM MONBITKU; JaH MOJHBINA OTBET HAa BCE 3ajJaBae-
MBbI€ MPEIO0AaBaTeIeM BOMPOCH], TOKa3aHO 3HAHUE W MOHMMaHue TeMbl. O0yyaromuiicst mpu co-
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OeceoBaHUY MPABUIIHBHO OTBETHIJI HA BCE BOMPOCHI C MOMOIIBIO MPEToAaBaTelis, 3HAeT U TIOHH-
MaeT XO/T BBITIOJIHEHHSI TIPEICTOSIIICH TaOopaTOpHOU pabOTHI.

«3» (yoosnemeopumenbHo): ONPOC MPOHICH C TPEThEH TMOIBITKU; JaHbBl OTBETHI HA IMOJIO-
BUHY 3aJ1aBa€MbIX MPETOaBaTeieM BOIPOCOB, TOKa3aHO 3HAHUE OCHOBHBIX MOHSTHH TEMBI, BbI-
HECEHHOW Ha ompoc. B oTBeTe CTYIEHTOB OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPHITH KOHKPET-
HBbIC TIPOSIBJIICHUSI OOOOIICHHBIX 3HAHWK HE TOoKa3aHo OOyyaromuics TPU ONMpPOCe MPAaBHIBLHO
OTBETHJI Ha OOJIBIIIYIO YACTh 33/1aBa€MBIX BOIIPOCOB, OJHAKO, peueBoe opopmiieHHE TpeOyeT mo-
NPaBOK, KOPPEKIIMHU; CTYIEHT 3HAET X0l BBITOJHEHHS MIPECTOSIIEH JIaO0OpaTOPHON pabOTHI.

«2» (HeyoosnemeopumesibHo): ONPOC HE MPOUICH, OOyUYAIONTUIICS HE 3HAET OCHOB TEMHI,
HE CIOCOOEH JIeaTh apryMEHTUPOBAHHBIE BBIBOBI U MPUBOJUTH MPUMEPHI, TOKA3bIBACT ClIaboe
BJIQJICHUE MOHOJIOTHYECKOHN Peublo, HE BIIAICET TEPMUHOJIOTUEH, IPOSBISET OTCYTCTBUE JIOTHY-
HOCTH U TOCTICIOBATEIbHOCTH M3JIOKEHUS, JIeJaeT OINOKH, KOTOPbIE HE MOXKET UCIPABUTh, Ja-
e TIPH KOPPEKIUH TPEeroaBaTeieM, OTKa3bIBaeTCs OTBEYATh HA BOMpPOChl. OOyJaromuiics He
CMOT' OTBETUTH JIAXKE HA TIOJOBUHY 33JaHHBIX €My BOIIPOCOB, HE 3HACT XO0Ja MPOBEACHUS Tpe]I-
CTOSIIEH Ta00opaTOPHON PaOOTEHI.

Kputepun oneHUBaHUSA 3aIIUTHI OTYETHBIX MATEPHAJIOB M0 TeMe NMPAKTHYECKOil pa-
00ThI (TeKyIHii KOHTPOJIb, popMupoBanue komnereHuu OITK-1)

«5» (omauuno): paboTa BBITIOJIHEHA B CPOK; O(pOpMIICHUE U COJIEpKATEIIbHAS YAaCTh OTYETA
00pa3ioBbie; paboTa BBINOJIHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIC OOOOLICHHMS,
3aKJII0YeHHS U BBIBOJBI. OOyuarommiicss mpaBUIbHO OTBETHII HA BCE BOIPOCHI MPH 3AIIUTE OT-
YEeTHBIM MaTEPHAJIOB.

«4» (xopowo): paboTa BBIIOJIIHEHA B CPOK; B OOPMIICHHH OTYETA U €r0 COACPKATeIbHON
YaCcTH HET rpyObIX OIIMOOK; paboTa BBIOJIHEHA CAMOCTOSTEIILHO; IPUCYTCTBYIOT COOCTBEHHBIC
00001IeHu s, 3aKITF0UeHIsI U BBIBOABI. OOyUJaromuiicsi Mpy 3alIUTe OTYETHBIM MaTEepHajoOB Ipa-
BUJIBHO OTBETHJI Ha BCE BOIPOCHI C MTOMOIIIBIO MTPETIO1aBaTelIs.

«3» (yoosnemeopumenvro): paboTa BHIOJIHCHA C HapyIIeHUEM rpaduka; B 0ohOpMIICHHH,
COJICPKATEIbHOM YaCTH OTYETa €CTh HEIOCTATKU; PadOTa BBIMOJIHEHA CAMOCTOSTEIILHO, TPHCYT-
CTBYIOT cOOCTBEHHBIE 00001eHHs1. OOyyarouiics Mpy 3alUTe OTYETHBIM MaTEPHAIOB OTBETHII
HE Ha BCE BOMPOCHL.

«2» (HeyooenemeopumenvHo): ohopmMiIeHHE pabOThl HE COOTBETCTBYET TPEOOBAHUSIM; OT-
CYTCTBYIOT WJIHM C/ENIaHbl HETPAaBUJIbHBIC BHIBOJBI U 00001IeHrs. O0yJaronuiics He CMOT 3alllk-
TUTh OTYCTHBIC MATEPUAIIBI U TTOSICHUTH MPE/ICTABIICHHBIC JTAHHEIC.

7.3. TunoBbie KOHTPOJILHBIC 3aJaHUS] WJIH HHbIC MaTepHAJIbl, HCOOXOAUMbIE JIA OLCHKH
3HAHUI, yMeHMii, HABBIKOB U (MJIM) ONBITA /IeSITeILHOCTH, XapaKTepU3yIOIIMX 3Tanbl (op-
MHPOBaHHUsI KOMIICTCHIIMH B NpoLecce 0CBOCHUS 00pa30BaTeIbHOI MPOrpaMMbl

KoHTpoJibHBIE BONIPOCHI K 9K3aMeHY (IIPOMEKYTOYHBIH KOHTPOJIb)

1. Knaccudukanus nucnepcHbix cucreM. [Ipu3Haky KOITOUTHOTO COCTOSHUS. MecTO KOJUIOH -
HBIX CHCTEM CPEJH TUCTIEPCHBIX.

2. CoBpeMeHHbIE MPeJICTaBIeHUs 0 PaKTOpax CTAOMIN3AIMH KOJJIOWAHBIX CHCTEM. DIEKTpUde-
CKH (paKTOp CTaOUITHU3AIIIH.

3. Kak Bnusier mpupona u korueHtpanus 3nekrponntoB KCl, K2SO4, KsPO4 Ha cocTosinue
JIBOMTHOTO AJIEKTPUYECKOTO CJI0s THAPOOKHUCH *Keeza?

4. Teopus aacop6umu BOT. Ananus ypasuenust bBOT u Buab! uzorepm agcopbunu. Onpenene-
HUE yJIeTbHON TOBEPXHOCTH TBEPAOTO aacopoenTa mo metoay bOT.

5. Onpenenenune pa3Mepa KOJJIOWAHBIX YaCTHIl ONTHYECKUMHU MeToaMu. [loHsTre 0 Hederno-
METPHUH U TYpOUTUMETPUH.
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6. PaccuntaTh NOBEpPXHOCTHYIO AKTUBHOCTh MAacCJISIHOM KUCJIOThI HAa TPaHUIIE reNTaH-Boa Npu
293K o gjaHHEIM:

C, Kmonb/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. Hanumure GpopMyily MULIEIIIBI 30J11 HOJUCTOrO cepedpa, OJIy4eHHOIO B pe3yJibTaTe peak-
IUH:
AgNO3 + 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 HATSKEHUE. 3aBUCUMOCTb [IOBEPXHOCTHOI'O HATSHKEHUS OT TEMIIEPATypPhI.
V3MeHeHre YHTAIBITUU ¥ SHTPOITUU CHCTEMBI IIPYU 00Pa30BaHUH MTOBEPXHOCTH.

9. CTpoeHune JBOMHOTO IEKTPUUECKOTO CII0sI. DIEKTpodope3 U AIEKTPOOCMOC. IIEKTPOKHUHE-
TUYECKUN IMOTCHIUA.

10. U3 HabmoaeHnii CMEIeHUsT YaCTHI] TYMMUTYTa BEIYUCIUTh KOHCTAaHTY ABOTaIpo, €CIU pa-
nuyc yactul paBeH 0,0212 Mkwm, a 3a Bpemsi paBHOe 1 MUH. yacTulbl nepemecTiinch Ha 10,65
MKM. Temnepatypa omnbita 17 °C, Baskocts cpenbl 0,011 Ilyasza.

11. TloBepXHOCTHOE HATSHKEHUE U METOJBI €T0 orpeaeneHus. TepMouHaMiuieckoe ypaBHEHUE
COCTOSIHUSI TIOBEPXHOCTHOTO CJIOSI U KJIacCU(UKAIHS TOBEPXHOCTHBIX SIBJICHUN HA €ro OCHOBE.
12. OOMeH MOHOB B HApYKHOU OOKIIAJKE IBOWHOTO JEKTPUUECKOTO closl. JIMOTpomHbIE psi/ibI
MOHOB.

13. Beruucnute xodddunment quddysuu 301 As,Ss, ecmu paguyc gactun I = 2-108 v, Bas-
KocTh cpenbl 1) = 0,001 H-cex/M2, TemmepaTypa 16 °C.

14. TepmonuHamudeckoe ypaBHeHue [ m60ca, uCroap3yemMoe Mpu OIMMCAHUU MTPOIIECCOB aIcopO-
uU. AHaIU3 ypaBHEHUSI.

15. O6MeH MOHOB B HapyXHOW OOKJIaIKe ABOWHOTO AIIEKTPHUYECKOTO CJIOs. JIMOTpOIHBIE psAIbI
HMOHOB

Bonpockl, BBIHOCHMBIE Ha OIIPOC 110 TeMe J1a00paTOpHO padoThI (TEKyIIMA KOHTPOJIb)

(¢pparmenT Kk 1aGopaTopHoii padote «/3yueHnue aacopOIMU MOBEPXHOCTHO-aKTUBHBIX
BEIIIECTB HA IPAHUIIAX pa3fiesia )KUAKOCTh-Ta3»)
1. OcHOBHBIE OOBEKTHI UCCIIEOBAHUS KOJIOUIHONW XuMHK. Kiaccudukaius noBepXHOCTHBIX
SABJICHUN
2. Ompenenenue mnpoiecca aacoponuu
3. Uto Ha3BIBAIOT a/1cOpOATOM U aJICOPOEHTOM
4. IloBepXHOCTHO-aKTUBHBIE BEILIECTBA, UX KJIacCU(PUKAIIUS.
5. Kax ompenensercs yaeabHasi IOBEPXHOCTb acOPOEHTA, MpeJieNibHas acopOLus 1 MIomaab
MOJIEKYJIbI B IOBEPXHOCTHOM ci10€?
6. Ananu3 ypaBHeHus Jlenrmropa.

BOHpOCbI, BBIHOCMMbI€ HA 3AIIIUTY OTYETHBIX MaTCPHUAJIOB 110 BBITNIOJTHEHHOM
JadopaTopHoi padoTe (TEeKyIMii KOHTPOJIb)

1. Llens 1 3a1aun 1abOpaTOpHON PabOTHI;

2. OcHOBHBIE TEOPETUYECKNE 3aKOHOMEPHOCTH JAHHOTO pa3iena;

3. Meronuka npoBeeHus 1a00paTOpHOl paboThI;

4. Haznauenue v npuHIUI paboThl 1a00paTOPHOTo 000y 10BaHUS / CTEHIOB;
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5. AHanM3 MONy4eHHBIX B XOJie J1a00opaTopHOi paboThl pe3ysIbTaTOB, OOBACHEHHE TOTY-
YEHHBIX PE3YJIBTATOB C YYETOM TEOPETUYECKHX 3aKOHOMEPHOCTEH.

Bonpockl, BLIHOCMMBbIE HA ONPOC M0 TeMe MPAKTHYECKO padoThl (TeKYUIUil KOHTPOJIb)
no teme «M3yuenne aqcopounu NOBEPXHOCTHO-AKTHBHBIX BelIECTB HA TPAHMLIAX
paszeia ;KuAKOCTb-Ta3»
1. OcHOBHBIE OOBEKTHI HCCIIEAOBAHUS KOJUTONIHON XuMuH. Knaccudukanmst moBepxXHOCTHBIX
SBJIICHUI
2. MeTo/ipl OnpeesieHnsl IOBEPXHOCTHOTO HATSYKEHUS
3. KakoB ¢u3udeckuii CMBICI BEIMYWH, BXOAAIINX B ypaBHeHHE JICHrMIOpa
4. KakoB ¢u3n4ecKkuil CMBICT BEJIMYMH, BXOAALINX B ypaBHeHue BOT
5. Kak onpenensiercs eMKOCTh aICOPOLIMOHHOTO CIIOS M YACIbHYIO ITOBEPXHOCTh a/IcCOpOEHTa,
UCTIONB3Ys ypaBHeHue JIsurmiopa?

7.4. CooTBeTCTBHE IIKAJIbI OLEHOK M YPOBHEH C()OPMHUPOBAHHBIX KOMIIETEH U

YposeHs chopmu-
POBaHHBIX KOMITE- Ouenka [Mosicnenus
TEHLINI

Teopernueckoe coiepkaHue Kypca OCBOEHO MOJ-
HOCTBIO, BCE€ MPEIYCMOTPEHHBIE MPOrpaMMoil oOydeHHs
yueOHbIE 33a/IJaHUS BHIMIOJTHEHBI.

OOyyaromuiicst J1€MOHCTPUPYET OTJIMYHYIO CIIO-
S cOoOHOCTh M3y4yaTh, aHAIU3UPOBATh, UCIOIL30BATH MeXa-
Bricokwnit (oTimuHO) HHU3Mbl XMMHYECKUX PEAKUUH, MPOUCXOASIIUX B TEXHO-

JIOTUYECKHUX MPOLIECCaX U OKPYKAKOIIEM MHPE, OCHOBBI-
BasICh HA 3HAHUAX O CTPOCHUHU BEIIECTBA, IPUPOJIE XUMU-
YECKOM CBSI3M M CBOMCTBAX Pa3jIMYHBIX KJIACCOB XMMHYE-
CKHUX 3JIEMEHTOB, COEJUHECHUH, BEILIECTB U MAaTEPUAJIOB

Teoperndeckoe copepikaHue Kypca OCBOCHO TIOJI-
HOCTBIO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOil 00ydeHUs
y‘-Ie6HBI€ 3alaHUA BBIIIOJIHEHBI C HC3HAUUTCJIBbHBIMU 3a-
MEYaHUSIMH.

OO0yuarmuiicss TeMOHCTPUPYET XOPOIIYIO CIIOCO0-

«» HOCTb M3y4yaTh, AaHAIU3UPOBATh, UCIIONH30BATh MEXAHU3-
(xopor1o) MBIl XUMHUYECKUX PEAKIUH, TPOUCXOISIINX B TEXHOJIOTH-
YeCcKUX MpoIeccax M OKPYXKAroIIeM MHUpPE, OCHOBBIBASICh
Ha 3HaHUAX O CTPOCHUUN BCUICCTBA, IIPHUPOAC XUMHUYECKOU
CBS3M U CBOMCTBaX pa3MUYHBIX KJIACCOB XUMHYECKHX
9JIEMEHTOB, COS/IMHCHUM, BEIIECTB U MaTepHAaJIOB

bazosrIit

TeopeTrdueckoe cojepKaHUE Kypca OCBOCHO 4a-
CTHUYHO, OOJILITMHCTBO MPEIYyCMOTPEHHBIX MPOTPAMMOI
00ydJeHHUs yIeOHBIX 33]JaHUI BBITOJIHCHO, B HUX UMEIOTCS
OIIINOKHU.

OO0yuarmuiicss TeMOHCTPUPYET cladyro (Imoporo-
BbI€) CMOCOOHOCTh W3yd4aTh, aHAIM3UPOBATH, HCIIOJB30-
BaTh MEXaHU3Mbl XMMHYECKHUX PEAKIIUH, TMTPOUCXOSAIIIIX
B TEXHOJOTHYECKHX TPOIeccax M OKPYXKAIOLIEM MUPE,
OCHOBBIBASICh Ha 3HAHMIX O CTPOSCHUU BEIECTBA, IPHUPO-
JIe XMMHYECKON CBSI3M M CBOMCTBAaX pazUYHBIX KJIACCOB

«3»
IToporossIii (ynoBneTrBopu-
TEJIbHO)
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YposeHns chopmu-
POBaHHBIX KOMIIE- Ounenka IMosicHeHus
TEHINH

XUMHUYECKUX 3JIEMEHTOB, COCIUHEHUMN, BEIIECTB U MaTe-
pHaIoB

Teopernueckoe conepkaHHe Kypca HE OCBOEHO,
OOJIBIIMHCTBO NPEAYCMOTPEHHBIX IPOrPaMMOM 00yUEeHUS
y4eOHBIX 3aJaHui JTUOO HE BBIOJIHEHBI, TUOO COAEPKAT
rpyOble OIMOKH; JONOJHUTENIbHAS CaMOCTOSITENbHAs pa-
00Ta HaJl MarepuaioM He IpHBesa K KaKkoMy-JInOo 3Ha-
YUTEIbHOMY MOBBIIICHUIO KayecTBa BBIMOJIHEHUS y4yel-
HEIX 3aJaHUMN.

OOyyaromuiicss He CIIOCOOCH M3ydYaTh, aHATU3UPO-
BaTh, MCIIOJIb30BaTh MEXaHU3Mbl XUMHUECKUX peakuuil,
IPOUCXOJAIINX B TEXHOJOTMYECKUX IPOIECCaX U OKpY-
JKAIOIlEM MHUpPE, OCHOBBIBAsCh Ha 3HAHUSX O CTPOECHUU
BEILECTBA, IPUPOJIC XUMUYECKON CBSA3U U CBOMCTBAX pas-
JIMYHBIX KJIACCOB XMMUYECKHUX 3JIEMEHTOB, COEIUHEHUH,
BEUIECTB U MAaTEPUAJIOB

«@»
Huzkuit (HEYIOBIIETBO-
PUTEINIBHO)

8. Metoauyeckue ykazaHus AJ1sl CAMOCTOSITeIbHON padoThl 00y4aroIuXxXcs

CamocTtosTenbHas paboTa CIOCOOCTBYET 3aKpEIUICHHIO HAaBBIKOB Pa0OTHI ¢ y4yeOHOU H
HAYYHOH JIMTepaTypoil, OCMBICIIEHUIO U 3aKPEIICHUIO TEOPETHYECKOT0 MaTephalia Mo yMEHUIO
apryMEHTHPOBAHO IpeIaraTh YKOJIOTHYECKU 0€30TaCHbIC TEXHOJIOTHH.

CamocrosTenpHas paboTa BBIOIHIETCS BO BHEAYIUTOPHOE (ayAUTOPHOE) BPEeMs I10 3a]a-
HUIO U TP METOJMYECKOM PYKOBOJICTBE MpEnoAaBarelsi, HO 0€3 ero HemocpeACTBEHHOTO yda-
cTus (MPU YaCTUIHOM HETIOCPEICTBEHHOM YYAaCTHH IPEIOJIaBATEIIsI, OCTABIISIOMIEM BEIYITYIO
pOJIb B KOHTPOJIE 32 pa0OTOM CTYACHTOB).

Dopmul camocmoamenvHou pabomul 6akagaBpoB pazHooOpa3Hbl. OHU BKIIOUYAIOT B CE0S:

— u3y4yeHHEe y4eOHOM, Hay4dHOM M METOAMYECKOH JHUTepaTypbl, MaTepHaloB MEepUOIUYE-
CKUX M3JaHMH C IPUBJICYEHHUEM AIEKTPOHHBIX CPEICTB OPUIUMAIBHOM, CTATUCTUUECKOH,
NEepUOIMYECKOl U Hay4HOH HH(pOpMaIHH;

B nponecce usyuenus aucuumiuHel «KosmouaHas xumus» OakajaBpamMH HampaBiIeHUS
19.03.01 «bHOTEXHOIOTUA» OCHOBHBIMU BUOAMU CAMOCMOAMENLHOU PaOOmMbL SIBISIOTCA:
[ mOAroTOBKa K ayJUTOPHBIM 3aHATUAM (JIEKUUAM M J1aOOpAaTOPHBIM 3aHSATUSIM) U BBIOJIHEHHE
COOTBETCTBYIOIUX 3aJaHH;
[J camocrosiTenpHast paboTa HaJl OTAEIbHBIMU TEMaMU y4e€OHOW TUCHUIUIMHBI B COOTBETCTBUH C
y4eOHO-TeMaTUYECKUM ILIaHOM;
(] BBIMOJIHEHHE TECTOBBIX 3a/1aHU;
[l MOAroTOBKA K 3a4eTy / SK3aMEHY.
CaMmocTosTENbHOE BBINOJIIHEHUE MECMOoGbIX 3a0anuti MO BCEM pa3jieslaM JUCLUIUIMHEL
chopmupoBansl B (hoH e orieHOYHbIX cpeactB (POC)
JlaHHBIE TECTHI MOT'YT UCIIOJIB30BATHCS:

— npenoaaBaTreiisiMAu IJid IIPOBCPKU 3HAaHUM B KaueCTBE (I)OpMBI MMPOMECIKYTOYHOI'O KOHTPOJIA
Ha na60paT0pH1,1x N JICKOUOHHBIX 3aHATHUAX,

— I IPOBEPKU OCTATOYHBIX 3HAHUM CTYACHTOB, U3YUUBIINX JIaHHBIMI KypcC.
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CopneprxaHue TECTOB IO AUCHUILUIMHE OPUEHTHPOBAHO HA TMOJTOTOBKY OakanaBpoB IO OC-
HOBHBIM BOIIPOCaM Kypca. YpOBEHb BBIMIOJIHEHUSI TE€CTa MO3BOJISET MPENOJIaBaTEeNIsIM CYyIUTh O
XO0JIe CAaMOCTOSITENTbHON paboThl OakaJaBpOB B MEKCECCUOHHBIN MIEPUOJ U O CTEIIEHU UX MOJro-
TOBKHU K 9K3aMEHY.

Omnpoc 1o Teme 1a00paTOPHOI pabOTHI U 3aLIUTa OTYETHBIX MATEPUATIOB BKIIOYALT:

1. Tteopermyeckoe 00OCHOBAHME HUCIOJIB3YEMOT0 METO/Ia AaHAIH3A;
2. METOJOJIOTHS U METO/IMKA BBINOJIHEHUS Tab0paTOpHOI paboThI;
3. 00cyXIeHHEe MOJyYCHHBIX Pe3yIbTaTOB,;
4. BBIBOJIBI IO MPOJETAHHON paboTe U 00CYXIEHUE BO3MOKHOCTH HCIIOJIB30BAaHUS Me-
TOAA.
[TonroToBka K SK3aMeHy U 3a4eTy IpeAroiIaraer:
- U3y4YeHHE OCHOBHOM U JIOTIOJHUTENIBLHOM TUTEpaTyphl
- U3YyYEHHE KOHCIIEKTOB JIEKIUI
- y4acTue B IPOBOJAUMBIX KOHTPOJIBHBIX OMPOcax

9 Hepeqeﬂb I/IH(l)OpMaIII/IOHHbIX TeXHOJ]OFPIﬁ, HCIIOJIB3YEMBIX IPH OCYIIECTBJICHUHU
06p330BaTeJ1bHOFO npouecca mo TMCHUMIIJIMHE

[TpumeHeHne TUQPPOBBIX TEXHOJOTHHA B paMKaX MPENOAaBaHusl IUCUUIUIMHBI PEIO0-
CTaBJISIET pacUIMPEHHBIE BOZMOYKHOCTH TI0 OPraHU3aIMU YUeOHBIX 3aHATHH B YCIOBUSX IHdpo-
BU3AIMN 00pa30BaHMs M TO3BOJISIET C(HOPMUPOBATH Y 00YUAIOMIMXCS HABBIKU MTPUMEHEHHS (-
POBBIX CEPBHCOB U WHCTPYMEHTOB B MOBCEIHEBHOH XHM3HU MU NMPO(ECCHOHAIBHON IEATeNbHO-
CTH,.

Jlns peanu3any 3TOM IETM B paMKaX W3YyYCHHs JUCHUILIMHBI MOTYT IPHUMEHSTHCS
cnenyloume U(POBBIE HHCTPYMEHTHI U CEPBHUCHI:

U  KOMMYHHUKAIlMM € OOYyYaroIIMMHCS: VK  Meccenmkep
(https: //vk me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHKep, pacrpo-
crpansieTcs no yuiensuu FreeWare;

- N TUIAaHWPOBAHUSI AyAWTOPHBIX M BHEAYAWTOPHBIX MepornpusTuii: SH-
nekc.Kanenmape (https://calendar.yandex.ru/) — onnaiin kaneHIapb-IuiaHep, PacHpOCTPAHSIECTCSI
no simtien3un ShareWare

- JUIs COBMECTHOI'O HCHOJb30BaHUs (Qaitnos: SAnnexc.Jluck — cepBuC Ui XpaHEHUS U
COBMECTHOTO HCIIOJIb30BAHMS JIOKYMEHTOB, PACIpPOCTPAaHSETCs IO JHMIEH3Wu trialware u
@O6naxo (https://cloud.mail.ru/) — cepBuc ans co3qaHus, XpaHEHUs] U COBMECTHOTO UCIOJIb30-
BaHus (hailioB, pacrpocTpaHseTcs Mo JuleH3uu trialware;

- JUIsl OpraHu3aluK YIAJICHHOW CBSI3M W BHIcoKoH(epeHuwmit: Mirapolis — cucrema s
OpraHM3ay KOJIJIEKTUBHON pabOoThl U OHJIAH-BCTPEY, paCIpOCTPAHAETCS MO MPOIpPHETapHOU
munensuu u SAuaexc. Tenemoct (https://telemost.yandex.ru/ ) — cepBuC 15 BUIACO3BOHKOB, pac-
npocTpausiercs mo juieH3un ShareWare.

JUis ycnemHoro OBJIAZeHHUs AUCUUIUIMHONW HCIOJIB3YIOTCS Cleayrolue MHpopMalu-
OHHBIE TEXHOJIOTHH OOyUCHHS:

* [lpu mpoBeneHHM JEKIMHA HCIONB3YIOTCS IMPE3eHTAlMM MaTepuana B Hporpamme
Microsoft Office (PowerPoint), Bbixom Ha mnpodeccCHOHaIbHBIC CANThI, HCHIOJIb30BAHHE
BUIEOMATEPHUAJIOB PA3TUYHBIX HHTEPHET-PECYPCOB.

* [IpakTuveckue 3aHATH MO TUCIUTUTMHE TIPOBOISTCS B YIe€OHOU ayAHUTOPHH.

e JlabopaTopHble 3aHATUS TIO IUCIHIUIMHE TMPOBOAATCS B CIEIHATU3UPOBAHHON
yueOHOI ayuTopun — 1a00paTOPUH MPOMBIIIIICHHOMN 9KOJIOTHH.

* B Cilyyae JWCTAaHIMOHHOTO H3YYCHUs IUCHUIUIMHBI W CaMOCTOSITEIBHOW paboThHI
ucnonbzyercs DMOC (MOODLE).

JInist TUCTAaHIIMOHHON MOMJEPKKH TUCIUILIMHBI HCIIONB3YETCsl CHCTeMa YIpaBJIeHHs 00-
paszoBaresnbHbIM KoHTeHTOM Moodle. st paboThl B 1aHHON cUCTeMe Bce 00yJaroluecs Ha mnep-
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BOM Kypce IMOJIy4arOT MHIMBHUAYaJIbHBIC JIOTUH U MApOJib Ul BXOJA B CUCTEMY, B KOTOPOH pa3-
MEIAIOTCA : MporpamMma AUCLHHUIIIMHBI, MaTepUabl I JCKIUOHHBIX M MHBIX BHJIOB 3aHATUH ,
3a/1aHMs1, KOHTPOJIbHBIE BOIIPOCHI.

IIpakTHyeckue 3aHATHS MO3BOJIAIOT OTPA0OTAaTh HABBIKK ONPEACICHUs MPUPOCTa U YHC-
JICHHOCTU HAaceJeHHUs, JeMOorpauiecKux IOKaszaTeliel, HAaydyuTCs OINpPEAeisITh ONTUMalbHbIC
napameTps! (PyHKIIMOHUPOBAHUS CUCTEMBI Ul TIOCTH)KEHUSI MAaKCUMaJIbHOU NMPUOBLIN OT XO35IH-
CTBEHHOM JeSATETHLHOCTH B OacceiiHe peKH ¢ y4eTOM 3aTpar U T.I1.

JIaGopaTopHble 3aHATHUS 110 JAUCLMILIMHE IPOBOJATCS C UCIOJIb30BAaHUE PA3IMYHOIO Jia-
6opaTtopHoro obopynosanus. Ha 3aHaTuu oOydaromuecss HHCTUTYTa 3a04HOrO OOy4yeHuUs 3Ha-
KOMUTCS ¢ PU3UKO-XMMUYECKMMH METOJIaMH aHalln3a 0ObEKTOB OKpY’Karollel cpelibl, UCIOJb-
3yeMBIX IpPU HCCICIOBAHUN OOBEKTOB OKPYKAIOLICH Cpedbl, YUUTCS TOTOBUTH CTaHAAPTHHIC
pacTBOPBL.

B mpomecce wu3ydeHHs IUCHMIUIMHBI y4YeOHBIMU HENSIMH  SIBJISIFOTCS TEPBUYHOE
BOCIIpHUATHE Y4eOHOH HMH(OpManUK O CTPYKTYpe 3KOCUCTEMbl, KOMIIOHEHTOB OHochepsl u
IOCIEACTBUAMM JKOJIOIMYECKOTO 3arpsA3HEHUsA OKPYXKAIOIIEH Cpelbl, a TaKKe 3aKpeIUICHUE
HOJYYEHHBIX 3HAaHUH Ha MIPAKTUYECKUX U Ja0OpaTOPHBIX paboTax.

Jlia 3aKperuieHns MPakTUYeCKUX HaBBIKOB M YMEHHM MCIOIB3YIOTCSI B OCHOBHOM TPaIu-
IUOHHBIE WH(HOPMATHBHO-PA3BUBAIOIINE TEXHOJIOTHH OOYYEHHUS C YYETOM Pa3IMYHOTO COUYeTa-
HUS MMACCUBHBIX (OPM (JIEKLUsA, TaOOpaTOPHBIE U MPAKTUYECKUE 3aHSATHE, KOHCYIbTAIIMS, CaMO-
CTOsATENIbHAs PaboTa) U PENPOAYKTUBHBIX METOJOB O00y4deHHs (TIOBECTBOBATEIIHHOE M3IIOKECHUE
ydueOHOH HH(pOpMaUK, OOBICHUTEIHHO-WUTIOCTPATUBHOE H3JIOKEHUE) | J1abopaTopHO-
MPAKTUYECKUX METOJI0B O0YUEHHUS.

YHI/IBCpCI/ITeT obOecreucH HCO6XOILI/IMBIM KOMIIJICKTOM JIMUECH3WOHHOI'0 IHIPOrpaMMHOIO

obecrieueHus:

— omepamuonHass cuctema Windows 7, License 49013351 VIJITY Russia 2011-09-06, OPEN
68975925Z2ZE1309;

- oneparonHas cucrtema Astra Linux Special Edition;

— maket npuknaanaeix nporpamm Office Professional Plus 2010, License 49013351 VIJITY Russia 2011-
09-06, OPEN 68975925Z2ZE1309;

— TMaKeT NpuKIagHbIX mporpamMM P7-Ocdwuc.IIpodeccrnonansHelil;

— anTuBHpycHas mporpamma Kaspersky Endpoint Security ms 6usuneca — Cranmaprasiit Russian Edition.
250-499 Node 1 year Educational Renewal License;

— onepanuonHas cucrema Windows Server. KoHTpakT Ha yCIIyry 10 NPeJOCTABICHHUIO JTHIEH3MI Ha ITPaBO
UCIIONIB30BaTh KOMIbIOTepHOE obecrieueHne Ne 067/3A ot 07.12.2020 roxa;

— cucrema BusieokoHpepeniicsszu Mirapolis;

— cucrema BuaeokoHpepenucsssu [pypdpmu;

— cucteMa ynpasieHus ooyderuem LMS Moodle — mporpamMHOe obecriedeHre ¢ OTKPBITHIM KOJIOM, pac-
npoctpansercs no aunensun GNU Public License (rus);

— 6paysep Yandex (https://yandex.ru/promo/browser/) — nporpaMmMmHoe oGecriedeHHe PacpOCTPAHSIETCS MO
MPOCTON (HEMCKITIOUUTEIHHON) JINIIEH3UH.

10. Onucanne MaTepuaJbHO-TeXHNYECKOH 0a3bl, HEOOXOAUMOIi VI OCyIIeCTBJICHHUS
00pa30BaTeIbLHOIO Mpouecca Mo JMCHUIIHHE

Peanuzanus yueGHOTro nporiecca OCyIECTBISIETCS B CIIEHUANBHBIX YUEOHBIX ayJUTOPHUSIX
YHHUBEPCHUTETA JUISl IPOBEJCHUS 3aHATUH JIGKIIMOHHOTO TUIA, Ja00paTOPHBIX 3aHATHH, IpymIo-
BbIX M WHIUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIErOo KOHTPOJS M MPOMEKYTOUHOH aTTECTAalUHU.
Bce aynutopun yKOMIUIEKTOBaHBI CHELUATU3UPOBAHHONW MeOEIbl0 M TEXHUYECKUMH CPEJICTBA-
MU OOy4YeHMs, CIAyXaIlUMM JUI MpeacTaBieHus] yueOHoW mHpopManuu OONBIION ayAUTOPHUH.
[Tpu HeoOXoaMMOCTH 00yYarOIIKUMCS MpeUIaraloTcs Habopbl AeMOHCTPAIIMOHHOTO 000py/a0Ba-
HUS ¥ y4eOHO-HaIJIAIHBIX TOCOOUi, oOecreunBaroIe TeMaTHUeCKUe NILTIOCTPAIUH.

CamocrosrenbHas paboTa 00y4yaroIMXCsl BBITOIHACTCS B CIIEIMATU3UPOBAHHON ayaUTO-
puH, KoTopasi 00opyaoBaHa y4eOHOIl MeOenblo, KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO
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noJKItoueHus Kk cetn «VMHTepHET» U 00ecreueHneM JI0CTyIa B 3JEKTPOHHYIO WH()OPMAIIMOHHO-

obpasoBarenbhyto cpeny YIJITY.

Ectp momemnienne Ui XpaHeHHUsI U MPO(UIAKTHYECKOTO 00CITy)KUBaHUSI y4eOHOTo 000-

PYJIOBaHHSL.

TpeboBaHusi K ayAUTOPUAM

HanmeHoBaHME crielUaJbHBIX MOMEIIEHUH
1 TIOMETEHUN JJIS1 CAMOCTOSITETIHHOM PabOTHI

OCHAaIIEHHOCTD CIIEINAIbLHBIX OMEIIECHHI
¥ TIOMETIESHHUH JJIs1 CAMOCTOSITEITBHOM PaOOTHI

Ilomemenue Uil JEKUMOHHBIX 3aHs-
TUH, TPYNIOBBIX M WHIUBUAYAJIbHBIX
KOHCYJIbTALIMM, TEKYyLIEH U IPOMEXKY-
TOYHOM aTTeCTalUH.

YyeOHast ayIuTopus I TPOBEICHUS 3aHATUI
JIEKIIMOHHOTI'O M CEMUHAPCKOTO TUIA, TPYIIIOBBIX U
HHIUBHUIYAJIbHBIX KOHCYHbTaHHfI, TCKYLICTO KOH-
TPOJIS U IPOMEXYTOYHOMN aTTeCTalluu, OCHAIICH-
Hasl CTOJIAMM, CTYJIbSIMU U MEJIOBOM TOCKOM; IIepe-
HOCHOE MYJIbTUMENIHOE 000py10BaHKE (HOYT-
OyK, 3KpaH, IPOEKTOP).

[Tomenenue s 1aOOPATOPHBIX 3aHs-
TUN

YueOnast naboparopus (PU3NYECKOM  XUMHUH,
OCHAIlleHHas JaOOpaTOPHBIMU CTOJAMHU U CTYJIbS-
MU, CJIEYIOUIUM 000PYI0BAaHUEM: TUCTUILISITOP —
1 wT.; POTOKOIOPUMETPHI — 5 IIT.; KaJOPUMETPHI
— 4 1mT.; BEChl TEXHUYECKUE — 2 IIIT.; BEChl TOPCH-
OHHBIE — 3 MIT.; ANEKTPOIUIUTKH — 3 IIT.; KOHAYK-
TOMETpBI — 2 MT.; peppakToMeTpsl — 3 mT.; HeDe-
JOMETpBI — 5 WT.; cuekTpodoToMeTp — 1 mT.; po-
TaI[MOHHBIN BUCKO3UMETP — | 1mT.

Ilomemenust i1t CcaMOCTOSTEILHOU
paboThI

[Tomemienue It  CaMOCTOATEIbHOW  paloOTHI,
OCHAIIIEHHOE CTOJIaMU U CTYJIBSMH, 3KPAHOM, IIPO-
€KTOpOM, pabouYuMH MECTaMH, OCHAIIEHHBIMHU
KOMIIbIOTEPAaMU C BBIXOJIOM B ceTb MHTepHeT u
ANIEKTPOHHYI0 HH()OPMANMOHHYIO 00pa3oBaTellb-

HYIO Cpeny.

[Tomemnienue ans xpaHeHus U Npodu-
JAKTUYECKOrO 00CITy)KHBaHUS y4eOHO-
ro 000py/I0BaHUS

PacxoaHble MaTepuanbl JUisl pEMOHTA U 0OCITYXKHU-
BaHUs TEXHUKU. MecTa A XpaHeHHus 000pyaoBa-
HUS
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