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Pabouas mporpamma muctmmuimael OTJ[.B.02 «3enenas xumus» cocTaBlieHa B
cooTBeTCTBUM ¢ DefepalbHbIM roCyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
BbICIIEr0 oOpa3zoBaHusa mo HampasiieHuto noarotoBku 20.03.01 TexnocdepHas
0e3onacHOCTh, MNpoduiab — be30nacHOCTh TEXHOJOTMUYECKHX MPOIECCOB U
IPOU3BOJICTB.
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Pabouas mporpamMma yTBeprKIeHa Ha 3acenannu Kadeapsl (BHITYCKAIOIEH)
busznyeckon xumuu «15» mas 2020 r., mpotoxost Ne 10.

3aBenyromuii kKadeapoi (BbITyCKaroen) W/ =
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Pabouas nporpamma o6cykaeHa Ha 3aceanuu Kadeapsl oO1iieid, HeopraHu4ecKou

XUMHUH ¥ UTHGOPMAIIMOHHO-BBIYUCIUTEIBHBIX TEXHOJOTHN B XMMUHU MTPOTOKOJT
Ne 10 ot «15» masa 2020 r.

3aBenyromuii kadeapoi (BbITyCKaromen)
o011eil, HeOpraHMYeCKON XUMUU U HHPOPMAITTOHHO-BBIYUCIUTENbHBIX
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VYTBepkaeHa Ha 3acelaHul y4eOHO-METOANYECKON KOMUCCHH (DaKyIbTeTa XUMHUH
Y BBICOKMX TEXHOJIOTHI NpoToKos Ne 5 oT «25» masg 2020,
[Ipencenarens YMK dakynbrera :

it
becnanos A.B. (A e

DKCHEPTHI:
3aB. kadenpoil opraHnueCcKOl XMMUHU U TEXHOJIOTUH, 1-p XuM. Hayk Jlomenko B.B.

ITerpos H.H., kana. xum. Hayk, renepanbHblidl gupektop OO0 “MHTennekryanbHbIe
KOMITO3ULIMOHHBIE PEIICHUS



1 Hesu u 3aga4m U3y4eHU s JUCUMIIIMHBI

1.1 llean ocBOeHUsI TUCIUILIHHDI

ens yaeOHON AUCIUTUIMHBI «3€JIeHass XUMH» COCTOUT B (DOPMUPOBAHHUH Y CTYACHTOB
KITFOUEBBIX MPEACTABICHUN U METOIOJIOTHYECKUX MOAXO0JI0B K YCOBEPIICHCTBOBAHHIO XMMHKO-
TEXHOJIOTHYECKUX TPOIIECCOB JJIi MUHUMHU3AIIMN WX BPEIHOTO BO3JCHCTBUS HA OKPYKAIOIIYIO
cpely. OJEKTHBHBIM Kypc CIOCOOCTBYeT (OPMHUPOBAHUIO Y OOYYAIOUIUXCSA KYJIbTYpHI
0€30MacCHOCTH W PallMOHAIBHOTO MPUPOOTIONB30BaHMS, TIPH 3TOM BOIPOCH OE30MAaCHOCTH U
COXpaHEHHS OKPYXKAIOUIEH Cpelpl pacCMATPUBAIOTCS B KAYECTBE BAKHEUIIMX MPHOPUTETOB B
JKU3HU | JIeITCILHOCTH YSIOBEKA.

1.2 3agauu AMCUMIJINHBI:
- chopMHpOBaTh TMPEJCTABICHUE O COLUMUAIBLHOM U TOJUTHYECKOM 3HAYCHUH KOHIICTIIIUN
YCTOMYHBOTO pa3BUTHS,
- 03HAaKOMHTH CTYJICHTOB C BO3MOKHOCTSIMU KOMIUIEKCHOTO MUCITOJIb30BaHMS TIPUHIIUIIOB "3€IEHOM
xumMur" W UX Haumbolee pAlMOHANBLHOTO TMPUMEHEHUS I pPEIIeHUS KOHKPETHBIX
MIPOU3BOJICTBEHHBIX 3a]1a4 110 CO3/IAaHUI0 TEXHOJIOTHYECKUX CXEM C MUHUMAJIbHON 9KOJIOTHUECKOU
Harpy3Kou.

1.3 MecTo aucuuninHbl (MO1yJs1) B CTPYKType 00pa3oBaTeIbHOM NMPOrpaMMbl

Huctmrinmaa «3eieHas XUMUS» OTHOCHTCS K BapHaTUBHOW dacTh brnoka «®akymbTaTHBBD»
y4eOHOro IJlaHa HaIlpaBJIeHUs MOAroToBku TexHocdepHas Oe3omacHOCTh, mIpodumib besomacHocTh
TEXHOJIOTHYECKUX TPOIIECCOB U MPOU3BOJCTB. JuciumuinHa «3eneHas XuMus» 0a3upyeTcs Ha CIISAYONTUX
JUCIWIUINHAX €CTECTBEHHO — HAYYHOTO: AHAIMTHYECKAs XUMHSA, (U3NYCCKasi W KOJUIOWIHAS XVUMHS,
OpraHuuecKasi XWMHs, BbICIIAs MareMaTuka, Qu3uka. JlucnuminuHa «3elieHas XuMus» OyneT
CIOCOOCTBOBaTh JyYIlIeMy TOHMMaHUI0 ¥ OCBOeHWI0 jaucuuiuiiH «[Ipomeccsl u  ammapatsl
BOJIONOJITOTOBKH B TexHOC(hepe», « CHCTeMBI 3aluThl TUAPOChEpbD», « CHCTEMBI 3alTUTHI U pEaOUITUTAIINN
nrocdepsi», «IIporecchl IepeHoca TEXHOTEHHBIX 3arpsA3HEHHN B OKPYKAIOIIEH cpeliey, « IKOIOTHIeCKHe
aCMeKTHI IPUPOIOTIONIB30BaHUMY, « 1I0HOOOMEHHBIE MaTePHAIBI IS SKO3AITUTHBIX TPOIIECCOBY.

1.4 IlepevyeHb MIaHMpPyeMbIX Pe3y/bTATOB O0OyYEeHHUS MO AUCUHUILIMHE (MOIYJIO0),
COOTHECEHHBIX € IVIAHUPYEMbIMH pPe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

[Iporiecc wu3ydyeHuss IUCHMIUIMHBI HampaBieH Ha (opmupoBanue kommnerenuuu [1K-22.
TpeboBaHus K pe3yabTaTaM OCBOCHUS AUCHUIUINHBIL

Ne NHupekc Conepxxanue B pesynbrate uzyueHus: yaeOHON AUCHUTIINHBI
n.1;. KOMIIET | KOMIIETEHIINH (WU €€ o0yJaromuecs: JOIKHBI
CHINH YacTH) 3HATH yMeTh BJIA/IETh
1 TIK-22 | ciocOOHOCTBIO MIPUHLIUIIBI MIPOBOAUTH HaBBbIKAMH B
MCIIOJIb30BaTh 3aKOHBI | "3en€HON OLICHKY obyactu
u METOJIbI | XUMHUU" U | BOBMOXKHBIX MPOU3BOJCTBA
MaTEeMaTHKH, MOHUMATh PHUCKOB IpH | ¥ MOTpeOIeHNe
€CTECTBEHHBIX, HEOOXOUMOCT | HETPABUIBLHOM | XUMHYECKHX
T'YMaHUTaPHBIX U| b uX | OOpalieHuu ¢ | IPOAYKTOB  C
SKOHOMMYECKHUX HayK | COOI0IeHUS XUMHYECKUMH | MUHHUMAaJIbHBIM
npu pelieHun MPOAYKTAMH, HKOJIOTHYECKUM
ymiepoboM  Ha




No WNunexc Copepxanue B pesynbrare u3ydeHus: ydaeOHOM JUCIUTUIMHEI
HI; KOMITET | KOMIIETCHIINH (WIN €& o0yuaroumecs: J0KHbI
| eHnuu YacTH) 3HATh YMETh BJIaJeTh
podeCCHOHATBHBIX BEIISCTBAMH M | BCEX  CTaaMIX
3a71a4 MaTepuasamMu MIPOMU3BOICTBA!
OT
nmoTpeOaeHus
SHEPTHH U 10
YTHIIU3AIAHA
OTXO/JIOB.

2. CTpyKTYypa U cofepKaHue JUCUUILIHHBI

2.1 PacnipeaesieHre TPYA0EMKOCTH AUCHHUILIMHBI IO BHAaM padoT

OO6mrast Tpym0EMKOCTh TUCIMIUIMHBI COCTaBISIeT 2 3a4.ei. (72 4aca), UX pacmnpeerncHue
10 BHJIaM pa0OT MPEJICTAaBICHO B TAOIUIIE

Bun yueGHO# paboThI Bcero Cemectpsl
4acoB (dacer)
6

KonrakTHasi padoTa, B TOM 4HcJIe:
AynuTOpHBIE 3aHATHS (BCEro): 32,2 | 32,2
3aHATUS JEKIMOHHOTO TUIIA 16 16 - - -
3aHATHS CEMUHAPCKOTO TUIA (CEMHUHAPBI, 16 16 i i i
MIPAKTHYECKHE 3aHSATHS)
Nuas koHTaKkTHasA padoTa:
[Tpomexxyrounas arrecranus (MKP) 0,2 0,2
CamocrosiTesibHas pad0oTa, B TOM YHCJIE: 39.8 39,8
ITpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepraia 10 10 - - -
IToAroToBKa K TEKyIIEMY KOHTPOJIIO 10 10 - - -
[ToaroroBka MHAMBHAYAJIbHBI U TPYNIOBBIX 3aJaHUN 14 14 - - -
IToaroTroBka K NpOMeKyTOYHOMY KOHTPOJIIO 5,8 5,8 - - -
KonTpoJb:
O01mas Tpy10eMKOCTh gac. 72 72 - - -

B TOM YHCJI€ KOHTAKTHAsA 022 | 322

padora

3a4. e 2 2

2.2 CTpyKTypa AMCUMIIMHBI:
Pacnpenenenne BuoB yueOHOW pabOTHI U MX TPYTOEMKOCTH IO pa3jieiaM AUCIUTUIAHBL.
Pa3nens! qucuuImuHbL, U3ydaeMeie B 6 cemecTpe (ouHas hopma)



Komnuectso yacos
AynutopHas preaynur
Ne HaumenoBanue pa3aenoB Beero paGoTa OopHas
pabora
J | 113 JIP | CPC
1 2 3 4 5 6 7
Brenenne. CoBpeMeHHass XUMUYECKast
1.  |mpoMBIIUIEHHOCTh. XMMUHU B MHTEpECAX 6 2 1 - 3
YCTOWUYHBOTO Pa3BUTHUS WU «3EJICHAS)) XUMUS
"3eneHas" XuMus B IeUCTBUU. ATOMHAs
2. |pddexruroCcTh. [IpuMeps "3enéupix" pemennii npu | 14 4 4 - 6
MIPOBECHUN XUMHUECKUX PEAKIIHI.
3. |OpraHnyeckue pacTBOPHUTENMN U UX aJbTEPHATHUBBI 12 2 2 - 8
4.  |HoBble XUMHUYECKHUE CTPYKTYPBI U MaTEpUAIbI 10 2 2 - 6
5. |Meronpl peann3alyy 3€JI€HbIX IPOLECCOB 13 2 3 8
TpanuuyoHHBIE M HETPAIULIIMOHHBIE UICTOYHUKHU
6. 16,8 | 4 4 - 8,8
SHEPTrUU
Hmoeco no oucyuniune: 71,8 | 16 16 - 39,8

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3ansaTus / cemuHapbl, JIP — maGoparopHbie
sansitusi, CPC — camocrositenbHast paboTa cTyieHTa

2.3 ConepxxaHue pa3iesioB IUCHUNIMHBI:
2.3.1 3ausaTHA JEeKIIMOHHOI0 THIIA

Ne | HanmenoBanue pazaena Coneprxanue paszena Popwma Teky1uero
KOHTPOJIS
1 2 3 4

1. |BBenenue. CoBpemenHas |CoBpeMeHHas XUMUYECKast| Y CTHBIN OIPOC
XUMHYECKas IIPOMBIIIIIEHHOCTS. [Ipeanocsuiku co3nanus
IIPOMBILIIEHHOCTh. XUMHS [3€JICHOM XUMHUHU. YCTOWYUBOE DPA3BUTHUE U
B UHTEpeCcax yCTOHUMBOro |3eneHas XxuMmus. IIpoOnembl, BbI3BaHHBIE
Pa3BUTHS WIM «3€JEHASH» |OTXOJaMHU.
XUMHUS

2. |«3eneHas» XuMus B [IpyHOUIIBL  PACCMOTPEHUS XUMHUYECKOH| Y CTHBINA OIIPOC,
NercTBUU. ATOMHAS pPEaKIMH C TOUYKH 3PEHUA 3€JICHOM XUMUU. E-|  BbINOJIHEHWE
3¢ EKTUBHOCTB. ¢bakTop. AToMHast 3pPEeKTUBHOCTE. IPYNIIOBBIX U/WIH
ITpumeps! «3eIEHBIX» IIpuMepbl  «3€NIEHBIX»  PEUICHUWH  NpH| MHIWBUIAYAJIbHBIX
PELIEHUH [IPY IPOBEICHUH |[TPOBEICHUN XUMUUYECKHUX PEAKIUH. 3alaHul
XMMHYECKHUX PEAKIUH.




3. Ucnons3zoBanue BO300OHOBIISIEMBIX| Y CTHBIN Ompoc,
WCTOYHUKOB  ChIpb I  TIOJYYEHHMsI| BBIIOJHECHHE
Opranuueckue XUMHUYECKUX MPOJTYKTOB. TPYIIOBBIX H/HIN
PACTBOPHTCIIH H HX CuHTE3  XMMHUYECKHX MPOLYKTOB  Ha| MHAMBHAYalbHbIX
AUTHTCPHATHBDI MIPUHIUTIAX «3EJICHOM» XUMUHU. 3a1aHUI
XHWMHUYECKHE MPOLIECCHI C UCIOIb30BAHUEM
«3€JEHBIX»  PAacCTBOPUTEIICH. Peaxnus
MeTaTe3nca.
4. CeMelicTBO TepmeHOB: TepepaboTka B| YCTHBIN OMpoOC,
HoBbie XHMUUECKHE apOMATHYECKHE  BEIECTBA. [IponyKkTsl|  BBIOTHEHUE
KAaTaJTUTUYEeCKUX MPEBPAICHUA JMTHUHA. TPYIIOBBIX /WU
CTPYKTYpPBI U MaT€pHUabl
HoBble maTepuaiibl 11 IpOTE3UPOBAHUS. | HHIAWBUAYaIbHBIX
3aJJaHuN
5. [Ipumepsl peanu3zanuu 3eJIeHbIX MPOILECCOB| Y CTHBIN OMpoC,
B (apMaleBTUYECKOM U TMOJMMEPHOH| BBIMOIHCHHE
Merone! peanusanuu MIPOMBIIIIICHHOCTH. «3€JICHBII MOJUATUIICH| TPYIITIOBBIX H/HIIH
3CJICHBIX MPOLCCCOB Y TIOJTUMEPHI 13 OMOMACCHI. WHIUBUTyaJIbHBIX
3a/laHuN
6. BozoOHOBNsSIeMbie W HE BO300HOBIsIEeMBbIE| Y CTHBIN OMpoc,
Tpaauumonssie n HMCTOYHUKH SHEPTUH. I'mapo- Y| BBIIOJIHEHUE
HETpaJUIIMOHHbIC BETPOIHEPrETUKA. TPYNIOBBIX H/HIN
HMCTOYHHMKHU SHEPTUU Bomoponnas  sHeprermka.  TomnnuBHBIE| MFHIUBUAYAIbHBIX
3JIEMEHTBI. XMMUYECKUE UCTOYHUKH TOKA. 3ajaHUN
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
No HanmenoBanue TemaTtnka NpaKTUYECKUX 3aHATUN dopma TEKyIIero
3 paszena (ceMHnHapoB) KOHTPOJIA
1 2 3 4
1. BBenenue. CoBpeMeHHas XUMUYECKasl IPOMBIIIIIEHHOCTb. YcTHBII onpoc
CoBpemeHHas [Ipennocbuiku co3qanus 3€JI€HON XUMHUH.
XAMUYECKast Y CTOWUHUBOE pa3BUTHUE U 3€JI€HAS XUMHSL.
MIPOMBIIIEHHOCTh.  |VICTOYHMKM OTXOJIOB B XUMUYECKON
XuMmus B UHTEpecax |MpOMBIILIEHHOCTH. CTpaTerusi yMEeHbILICHUS
YCTOMUYHBOTO OTXOJOB OT CYIIECTBYIOIINX TPOU3BOCTB.
pa3BUTHUSA UIU Pucaiikiaunr.
«3eJeHas» XUMHUs
2.|«3eneHas» xuMus B |[[pUHIIUIIBI pacCMOTPEHMSI XUMHYECKOM peakiuu ¢| Y CTHBIH orpoc,
JNCHCTBUM. ATOMHAsl |TOYKH 3peHUs 3esieHoi xumun. E-pakrop. BBITIOJIHECHUE
. pddexTuBHOCTS. AToMmHas 3 PeKTUBHOCTS. TPYNIIOBBIX
3. (IIpumepsl «3enéHbIx» |OlLeHKA )KU3HEHHOTO IMKJIA TPOIYKTa U Ipolecca. u/unm
pelieHui npu IIpuMepsl «3enEHBIX» PEIICHUN IIPU TPOBEACHUY  (MHIUBHIYaIbHBIX
IIPOBEICHUU XUMUYECKUX peakuuid. Karanutnueckue 3a/laHuN
XUMUYECKUX PEAKLUN. |«3€JIEHBIE» MPOIIECCHI.
4.|Opranuyeckue Hcnonbs3oBanne BO30OHOBISIEMBIX HCTOYHUKOB YcrHblil onpoc,

PacTBOPUTEIIN U UX

ChIPpbS JI1 MMOJIYUCHHU S XUMHWYCCKUX MMPOAYKTOB.

BBIITOJIHCHHUC




albTEPHATHUBBI CuHTE3 XMMUYECKUX MPOAYKTOB HA MPUHIIUITAX TPYIIIOBBIX
«3EJICHOM» XUMHUH. XUMHUUYECKHE MPOLIECCHI C A/nnu
HCIIOJIb30BAHUEM «3EJICHBIX» PACTBOPUTEIIEH. WHJUBUTyaJIbHBIX
Peaknusa meraTesuca. 3aJaHui
5. CeMelCTBO TEPIICHOB: MepepadoTKa B YcrHblit onpoc,
apoMarnueckue BemecTna. [IpoayKTsl BBIITOJIHEHHE
Hogble xuMmuueckue p o pu X
CTpYKTYPH 1 KaTAJIMTUYECKUX MpeBpalieHuil turauna. Hoseie TPYIIIOBBIX
PYK MaTrepuasl Ul IPOTE3UPOBAHUS. u/unm
MaTrepuabl
WHJUBUTyaJIbHBIX
3aJaHui
6. IIpuMepsl peanu3anny 3eJIeHbIX IPOLECCOB B VYerHbIH onpoc,
(hapMareBTHUECKOU U MOTUMEPHOU BBITIOJTHEHUE
Meroabl peaii3aliii |IPOMBIIIIIEHHOCTH. «3€JIEHbIN) MOJUITUIICH U TPYIIIOBBIX
3€JICHBIX MPOIECCOB  |[TOJTMMEPHI U3 OMOMACCHI. u/unu
WHJUBUTyaJIbHBIX
3aJaHui
7. Bozo6HOBIIsIEMbIE U HE BO30OHOBIISIEMBIE YcrHblit onpoc,
TpaguuuoHHbBIE U
VMCTOYHHMKHU SHEPTUU. [ Mapo- u BETpodHEpreTuka. |TecT
o HETPaIULIUOHHbIE
8. Bonopoanas sHepretuka. TOIIMBHBIE 3JIEMEHTBI.
HMCTOYHHMKHU SHEPTUU
XUMUYECKHUE UCTOYHUKHU TOKA.

2.3.3 JlabopaTopHbIe 3aHATHS
VY4eOHBIM MJIAHOM HE IPEAYCMOTPEHBI

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB)
VY4eOHbIM MJIaHOM HE PEIYCMOTPEHBI

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecrnevyeHHsl A CAMOCTOSATEILHON padoThI
00y4YarIIHUXCS M0 TUCHHILINHE (MO1YJII0)

[Tepeuenpb yueOHO-METOUIECKOTO 00ECTICUCHHUSI TUCITUTUTHHBI

No Bun CPC 10 BBITMIOJHEHUIO CAMOCTOSTEILHON pabOThI
1 2 3
1 |IlogroroBka 1. Jlapuonos, H. M. IIpombInuieHHass 3KONAOTHS [ DIEKTPOHHBII
HHIUBUAYAIbHBIX U pecypc] : y4yeOHHK U TPAKTHKYM JJIsI  aKaJIEeMHYECKOTO
TPYIIOBBIX 3aaHuil K |0akanaBpuata / H. M. Jlapuonos, A. C. PAObIIIeHKOB. - 2-¢ U3.,
paznenam 1-5 nepepad. u gomn. - M. : FOpaiit, 2015. - 381 c. - https://biblio-

online.ru/book/E7492A42-9F3E-4872-AC6F-A1B11F2C17D5

2. Marepuaisl pecypca http:// www.greenchemistry.ru/ - Hayano-
o0pa3oBaTeNbHBIH MEHTPp «XHUMHS B HHTEpPECax YCTOWYMBOTO
Pa3BUTHUS - 3€TICHAS XUMUSI»

3. TOCT P HCO 14040-2010. HaumoHanbHBI cTaHAApT
Poccuiickoit @enepanun. DKoI0ru4eckuii MeHePKMEHT. OLieHKa
YKW3HEHHOTro 1ukia. [IpuHinumne u crpykrypa'




(ytB. 1 BBezeH B neiictBue [Ipukazom PocrexperynupoBanus ot
25.03.2010 N 39-c1)

3 IToaroroBka x
TEKYIIEeMY KOHTPOJTIO

1. Jlapuonos, H. M. IIpomsblieHHast 3xK00Tus [ DIEKTPOHHBIM
pecypc] : yu4eOHMK U TPAKTHUKYM JUIS aKaJeMHUYECKOTO
6akanaBpuata / H. M. JlapuoHoB, A. C. PA0bIIeHKOB. - 2-¢ u31.,
nepepad. u gom. - M. : FOpaiit, 2015. - 381 c. - https://biblio-
online.ru/book/E7492A42-9F3E-4872-AC6F-A1B11F2C17D5

2. T'ogpiMuyk, A. FO. Dxonorust HaHOMaTepUaaoB [ DJIEKTPOHHBII
pecypc] : yuebroe nocodue / A. 0. l'ogeiMuyk, I'. I'. CaBenbeBa,
A. II. 3wikoBa. - M. : JlaGoparopus 3nanmii, 2015. - 275 c. -
https://e.lanbook.com/book/66234

3. Kozanepos, O.A. CoBpeMeHHbIE XUMHYECKHNE HCTOYHUKH TOKA
[DnexTpoHHbIi pecypce] : yuebd. mocodue / O.A. Kozaznepos, A.B.
Beenenckmii. — Onextpod. gaH. — Cankrt-IletepOypr : Jlans,
2017. — 132 c. — Pexum JOCTyTa:
https://e.lanbook.com/book/90858. — 3ari. ¢ ’xpana.

4 ITonroroBka k 3aueTy

1. Jlapuonos, H. M. IIpomslieHHast 3k00Tus [ DIEKTPOHHBIM
pecypc] : y4eOHMK U TPAKTHUKyM [UIS aKaJeMUYECKOTro
6akanaBpuata / H. M. JlapuoHoB, A. C. PA0bIIeHKOB. - 2-¢ u31.,
nepepad. u gom. - M. : FOpaiit, 2015. - 381 c. - https://biblio-
online.ru/book/E7492A42-9F3E-4872-AC6F-A1B11F2C17D5

2. T'ogpimuyk, A. FO. Dxonorust HaHOMaTepUaaoB [ DIEKTPOHHBIN
pecypc] : yuebroe nocodue / A. FO. l'ogeimuyk, I'. I'. CaBenbeBa,
A. II. 3wikoBa. - M. : JlaGoparopus 3nanmii, 2015. - 275 c. -
https://e.lanbook.com/book/66234

3. Kozanepos, O.A. CoBpeMEHHbIE XUMUUECKNE UCTOUYHUKHU TOKA
[DnexTpoHHbIi pecypce] : yuebd. mocodue / O.A. Kozanepos, A.B.
Beenenckmii. — OnextpoH. gaH. — Cankr-IletepOypr : Jlans,
2017. — 132 c. — Pexum JOCTYyTa:
https://e.lanbook.com/book/90858. — 3ari1. ¢ ’3xpaHa.

4.

Y4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CAMOCTOSITENIbHONW pabOThl OOYYaroUIUXCs U3
YHCIIa MHBAJIHM/IOB U JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 310poBbs (OB3) mpexocraistorcs
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37I0POBbsl M BOCHPUSATHS HH(OPMAIHH:

JI7st UL ¢ HapyHIICHUSIMH 3pSHUS:

— B [1€4aTHON (hopMe YBEIMUYCHHBIM HIPUPTOM,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

JUnist 1 ¢ HapyIIEHUSIMH CITyXa:

— B TIe4aTHOU ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.
Jlnig au1 ¢ HapyIIeHUSIMH OIIOPHO-JBUTATEILHOTO armnapara:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOI O TIOKYMEHTA.
JIaHHBIN TepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA

oOydJaronuxcsi.




3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns  ¢dopmMHupoBaHHsS KOMIIETEHIIMA B TPOIIECCE OCBOCHHUS Kypca HCIONb3YeTCs
TEXHOJIOTUSI TPO(ECCHOHATIBHO-PA3BUBAIONIETO O0YYCHHUs, MpPEIyCMaTpUBAIOIIas HE TOJBKO
nepeaady TEOpEeTHYECKOro Marepuana, HO W CTUMYJIMPOBAHHME ITO3HABATENIbHBIX JEHCTBUN
CTyaeHTOB. [l BcexX JIEKIUM UMEIOTCS MYJIbTUMEANMHBIE IPE3EHTALMU 110 TEME 3aHATHS.

Co3nanne B y4eOHOUM NEATEIbHOCTH MPOOJIEMHBIX CUTYallud W OpPraHW3alus aKTUBHOMN
CaMOCTOSITENIbHOM J1eATeIbHOCTH O0YUYaIOUIUXCSl 110 UX Pa3pelleHuI0 MPUBOJUT K TBOPUYECKOMY
OBJIA/ICHUIO 3HAHUAMH, YMEHUSIMH, HAaBBIKAMHU, PA3BUTHIO MBICITUTEIBHBIX CIIOCOOHOCTEH. PaboTa
C DJIEKTPOHHBIMU 0a3aMU JaHHbBIX, TOATOTOBKA WHANBUAYAIbHBIX U IPYNIOBHIX 3a/laHU U OTYET
B (popMe oKI1aa Ha CEeMHHApPE, BKJIIOYAOIAsi OTBETHI HAa BOIPOCHI W/HIIN TUCKYCCHIO, JUCKYCCHH
1o 00Cy»/1aeMbIM BOIIPOCAM M TPAJUIIMOHHBIN YCTHBIH Ompoc.

JUig Ui ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3J0POBbsI IIPEIYCMOTPEHA OpraHu3alys
KOHCYJIBTAIIMI C UCTIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

4. OueHo4YHbIE CPeACTBA AJIS TEKYLIEro KOHTPOJISl YCIEeBAeMOCTH U MPOMEKYTOYHOH
aTTecTalMu.
4.1 ®oH/ OLIEHOYHBIX CPEICTB JIsl MPOBEACHUS TEKYEero KOHTPOJIS.

Tekywyuit KOHmpob 3HAHUL OCYIIECTBISIETCS HA KAXKIOM ayJIMUTOPHOM 3aHSITUU B BUIE
YCTHOTO OIpOca, 00CYk ACHUS AUCKYCCUOHHBIX BOIPOCOB, B TOM YHUCIIE IO MHAUBUAYAIBHBIM U
TpYHOIIOBBIM  3alaHUAM  CTYACHTOB. IIncrMeHHbBIN KOHTpPOJIb  OCYIICCTBJISICTCA B BHUIAC
WHAMBUAYAJIbHBIX 3aJaHuil cTyneHToB. [lo WMHAMBUAYalbHBIM 3aJaHUAM CTYIACHTBI KpOMe
MUCBbMCHHOT'O OTYCTA TAKKC TOTOBAT KPATKOC YCTHOC C006H_[€HI/IG Ha 3-5 MHHYTBI C 065138.T€JII>HI>IM
JEMOHCTPALIMOHHBIM MaTEPHAJIOM.

Yemmnoe cooouyenue no nroraM BeINOIHEHMSI TPYIIIIOBOTO UIM MHAWBUYAJIBbHOTO 3adaHUS
MpeAcCTaBIsIeT co0oil  kpatkoe (3-5 MHH) U3I0KEHHE CYTH BBITIOJHEHHOH pPabOoTHI,
COIIPOBOJKIAOIEECs] KOMIbIOTepHOU npe3eHTauueil. [locnenuss nomkHa BKIoyaTh He Oojee 5
CJIalI0B.

Bonpocekl 1Jis1 yCTHOT0 KOHTPOJIsl 3HAHU# 1o pa3aeay Ne 1
«BBegenne. CoBpeMeHHAsi XMMHY€CKasi MPOMBIILJIEHHOCTh. XMMUSI B MHTepecax
YCTOIYMBOIO Pa3BUTHS WIH «3eJleHasD XUMU»
1. Cdopmynupyiite ABEHAALATh TPHUHIHUIIOB <«3EIEHOW» XHUMHU, KOTOPBIMU CIIETyeT
PYKOBOJCTBOBATHCS UCCIIEA0BATENSIM, paOOTAIOIIMM B JaHHOW 00JIaCcTH.
2. Ha kakue aBa HanpaBICHUS MOXKHO Pa3JAeIUTh MPOOIEMBbI, HAXOASAIIUECS B KOMIICTCHITHH
«3esIeHo» XuMHH? OxapakTepu3yiTe ux.
3. Ilepeunciaure OCHOBHBIE BEIIECTBA, 3arPsI3HAIOIIME BO3AYX B ropoaax Poccun n ykaxxkure
UX UCTOYHUKH.
[To xakuM MpU3HAKAM MOKHO KJIacCU(DHUIIMPOBATH MPOMBIIICHHBIC TEXHOIOTHH?
JlaliTe KpaTKyI0 XapaKTepUCTUKY ChIpbeBOii 0a3nl PD.
IlosicHUTE TEPMUH «YCTONYUBOE PA3BUTHE).
JlaliTe HECKOJIBKO OMPEEICHUN TEPMUHY «3€TICHAs] XUMUS.

Now s

Bonpocekl 1Jis1 yCTHOTO KOHTPOJIsi 3HAHUM 1m0 paszaeiay Ne 2 «3ejieHasH» XUMHS B
aeiicTBUH. ATOMHasA 3¢ PpekTuBHOCTD. [IprMepsI «3e1éHBIX) pelleHnii TpH
NPOBEACHUH XUMHYECKUX PeaKIHii»
1. Kakue KonuuecTBEHHBIE OLIEHKH PUMEHSIOTCS B 3€JI€HONH XUMHUH?
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[Tpusenure nmpumepsl mporueccos co 100 % atomHoN 3¢ (HEKTUBHOCTHIO.

HazoBute yetbipe ¢a3pl METOJOJOTHM OIEHKM X)u3HeHHOro nukiaa (OXL) mpomykra.
Kakoil HopMaTHBHBIN TOKYMEHT ONUCHIBAET OOIIYIO CTPYKTYPY, IPHUHIIMIIBI K TPEOOBAHMS
K ITpoBeieHuto uccienopanuii OXKI?

[TosicHUTE TEPMUHBI «KATATUTUYECKUN TIPOLIECCH U «CTEXUOMETPUUIECKUH IIPOIIECC).

Yro Takoe karanuz?

[Touemy kaTamUTHUECKHE MPOLECCH MOT'YT CUMTAThCS 00JIee «3€JIEHBIMU) 110 CPABHEHUIO
CO CTEXMOMETPUUYECKUMU?

Bonpoch! 1J1s1 yCTHOTO KOHTPOJIsI 3HaHUi 1o pasaeay Ne 3 «Opranudeckue
PACTBOPUTEH U UX AJTbTEPHATHBBD)

Kakue ocHOBHBIC IPeHMYIIIECTBAa TPUMEHEHHUSI OMOMACCHI BBl 3HAETE?
[TpuBenuTe mpuMepbl BOZMOKHOTO CHIPBS AJIsi OMOTOIIMBA.
[IpuBeauTe Tpu cTpaTeruu MOTYYCHHS] XUMUIECKHUX MPOAYKTOB U3 BTOPUYHOU OMOMACCHI.
JaiiTe onpeneneHrne MOHATHIO CBEPXKPUTHUECKUH (DITIOUT M OTIMIIIUTE OCOOCHHOCTH 3TOTO
COCTOSIHHMSI.
KakoBbl OCHOBHBIE JOCTOMHCTBA U HEIOCTATKH MCIIOJIb30BaHUSI B KAUECTBE PaCTBOPUTEIS
CBEPXKPUTUYECKUX HKUIAKOCTEH?
UTo 03HayaeT TEPMUH MOHHAS KUJKOCTh?
KakoBbl OCHOBHBIE JOCTOMHCTBA U HEJJOCTATKU UCIOJIb30BAHUS B KAUECTBE PACTBOPUTEIS
HOHHBIX KUIKOCTEH?
[IpuBenure npuMepsl BO3MOKHOTO TPOMBIIUIEHHOTO MPUMEHEHHUSI HOHHBIX JKUJKOCTEH B
Ka4yeCTBE PACTBOPHUTEIICH.
Uto Takoe MEXaHOXUMHUS?

. PeaKHI/Iﬂ METaTe3rcCa U €€ 3HAUCHUEC IJI Pa3BUTUA OPraHUYCCKOr0 CHHTE3a.

Bomnpocel 1Jis1 yCTHOTO KOHTPOJIsl 3HAHUI 1m0 pa3aeny Ne 4
«HoBble XUuMHYecKHe CTPYKTYPbI H MATEPUAJIBI»
Kakue npomblieHHO 3HAUMMBbIE TPOTYKTHI MOKHO MOJIYy4YaTh U3 TEPIEHOB?
Kaxue npoMpIIIEHHO 3HAYUMBbIE TPOIYKTHI MOKHO MOJIy4aTh U3 JIMTHUHA?
Kakue TpeboBaHus mpeIbsABISIOTCS K MaTepuaiam JUisi IPOTe3UpOBaHUS?
[IpuBenure nmpuMepsl COBPEMEHHBIX MATEPUAJIOB IS IPOTE3UPOBAHUS.

Bonpoch! 1J1s1 yCTHOTO KOHTPOJIsI 3HAaHUI 1o pa3aey Ne 5

«MeTtoasbl peajJn3anuy 3eJeHbIX MPOLECCOB»
Kakue memOpannbie MeToIb1 Bbl 3HaeTe?
Urto Takoe snexkTpoauanus?
Kakne MmeMOpaHbI HCTIONB3YIOTCA ISl IPOBEIEHUS 3IEKTpouann3a’?
Yem MeMOpaHHBIN AJIEKTPOIIU3 OTIMYACTCS OT JICKTpoauain3a?
Kakne meMOpaHbI HCTIONB3YIOTCA AJISl IPOBEICHHSI MEMOPAHHOTO 3JIEKTpon3a’?
Kak koHTposMpyeTcs nmpouecc 3JIeKTpoarnann3a?
Kakue napameTpsl HCTIONB3YIOTCS 71 OLICHKH 3()(hEKTUBHOCTH IEKTpoAnaIn3a’?
Kakne KOMIIOHEHTBI paCTBOPOB MOKHO PA3AENATh C IOMOUIBIO 3JIEKTpOAAaIn3a?
Jns pa3zmeneHuss KakMX OpPraHHO-MUHEPANbHBIX CMeceil MOXKEeT OBITh MCIONIb30BaH
BIEKTPOIUAIIN3?

Bonpocekl 1Jis1 yCTHOTO KOHTPOJIsl 3HAHUI 10 pa3aeny Ne 6
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«TpaguuHOHHBIEC U HETPAAUIMOHHbIC HMCTOYHUKH HEPTUU»
1. Kakue 0CHOBHBIE SKOJIOTHUECKUE MTPOOIEMBI HCIIOIB30BAHUS HE(YTEIPOIYKTOB B KAUECTBE
ToruinBa Bel 3Haere?
I'mpposnepreruka. ['MAPO3IEKTPOCTAHIMM, MPUIUBHBIE 3JeKTpocTaHuuu. MI/I-
reHEepaTOphI
Berposnepreruka. BerpoanekrpoctaHuu.
ConneyHas 3Heprus. TUTIBI COTHEYHBIX OaTapei.
Ucnonws3zoBanue temnoBoil sneprun ComnHIla.
['eotepmanbHas sHepreTuka. TernaoBble CTAHIINY.
OHeprus BpalleHus 3eMIIM U €€ MarHUTHOTO OJIS.
Bonopoanas sHepreTuka.
OOBsicHUTE TPUHIIUT PAOOTHI TOITMBHBIX JIEMEHTOB.
0. [lepeuncnure TUMBI MPUMEHSIEMBIX B TOIUIMBHBIX 3JIEMEHTAaX MEMOpaH U X OCHOBHbBIE
CBOWCTBA MEMOpaH.
11. Tlepeuncnute OCHOBHBIE MPOOJIEMBI MONIYYCHHUS M XPAaHEHHUsS] BOJOPOAA JAJsl TOTUIMBHBIX
AJIEMEHTOB.
12. Kakue  cmocoObl  HAKOIUICHHWS JHEPTMH IS QJIbTEPHATUBHBIX  HWCTOYHUKOB
nepuoanyeckoro aencTeust Bel 3Haere?
13. Yro Takoe XMMHUYECKUE UCTOUHUKH TOKA?
14. O6bscHUTE MPUHIUT PabOTHI TaIbBAHUYECKOTO JIEMEHTA.
15. BuoTomMBo paCTUTEIHLHOIO U )KMBOTHOTO npoucxoxaeHus. Pamc. Cmech E&S.

i

=00 N U kW

I'pynnoBoe 3aganue mo pasaeiny Ne 2 ««3ejieHasH» XUuMHS B 1eHCTBUM. ATOMHAasI
3¢ PpexTuBHOCTL. IIpHMeEpBI «3€JIEHBIX» PelIeHNH PH NPOBEICHUH XUMHYECKUX PeaKIuii»
[IpokOMMEHTHPYWUTE TaHHBIE, TPUBEACHHBIC B TAOIHIIE
E-dakrop u Macmrabbl XUMHUYECKUX MTPOU3BOACTB*

E-cpakTop
(OTHOLWEHNE
Otpacnb MpounsBOACTBO, | konmuectsa
NPOMBILLIIEHHOCTH TOHH/T NOGOYHBIX
NpOZYKTOB K
Konu4yecTey
HY>XHbIX
NpoAyKTOB)
HedrenepepaboTka 106-108 MeHee 0,1
OCHOBHblE XMMU4eckue 104-108 1-5
npoayKTbl
MpoayKTbl TOHKOTO CUHTE3a 10%-10* 5-50
dapmaueBTUYeECKHE 10-108 25-100 n
npenaparbl bonee

Ha ocHOBaHuMM [aHHBIX, NOpPHUBEIEHHBIX B TalnHile, MOATBEPAUTE WJIH OINPOBEPTHUTE
YTBEPKJICHHE, UTO T€ OTPACTU MPOMBIIUIEHHOCTH, KOTOPBIE CUUTAIOT I'PA3HBIMU, HA CAMOM JIEJIe
OTHOCHUTEJIbHO uncThie. HOBBIE OTpaciu, ¢ BHICOKOW HOPMOI MPUOBLIH, U B KOTOPBIX IPUMEHSIOT
0oJiee CI0KHBIE XUMUYECKHE MTPOIIECCHI, SIBIISIOTCS OTHOCUTENIBHO O0Jiee TPS3HBIMHU.

* u3 marepuanoB caiita «CepBep TUCTAHIIMOHHOTO OOyueHHsS XHMHUecKoro ¢akyabreta MI'Y»
http://vle3.chem.msu.ru/my/

ﬂaHHOC 3aJaHUC MOXKCT BBIIIOJHATECA B TOM YHUCIC KaK HWHIWBUAYAJIbHOC (B Ka4deCTBE
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CaMOCTOSITENIbHOM pabOThI ¢ MOCIEAYIOUIUM KOHTPOJIEM B TEUEHUHU ayTUTOPHOTO 3aHATHSI.

IIpumep MHAMBHUAYAJIBHOTO 3aJaHUSA 10 pa3aesy Ne 2
««3esieHas» XUMHUSA B elicTBUU. ATOMHast 3pPpeKTUBHOCTD. [IpuMepsl «3e1EHbIX»
peleHuii NPy MPOBeAeHNH XUMHYECKHUX PeaKIuib»

Jl1st mpUBEACHHOTO TEXHOJIOTHYECKOTO IPOIIecca 3aN0JIHUTE TaOIHITY:

Mpouecc McxogHble peareHTbl | OTxoab!

U paccunTaiite E-(hakrop nanHoro nmpormecca.
IIpumep 3axanus no paszaeiay Ne 3 «Opranuvyeckue pacTBOPUTEH U UX AJIbTEPHATHBbBI»

BrimonauTE CpaBHEHUE TPATUIIMOHHOTO U HOBOTO CIIOCOOOB CHHTE3a HOyNpodeHa ¢
TOYKHU 3PCHUMA 3€JICHOU XUMUH.

3agaHue MOXKET BBINOJIHATCS B MaJIbIX I'PYMNIIAaX CTYJCHTOB WU UHIUBUIYaJIbHO KaK
caMocCTosITeNIbHas paboTa ¢ MOCIEAYIONIMM KOHTPOJIEM BO BpeMsI KOHTAaKTHOW PabOTHI €
IpenoaaBaTesieM.

IIpumep 3axanus no paszaeiny Ne 4 «HoBble XMuMHUYEeCKHE CTPYKTYPbI M MaTePUAJIbD)

[Ipoananu3upyiTe ¢ TOUKK 3pEHUS MPUHIIMIIOB «3€JICHO» XUMHUH TPEIJI0KEHHbBIN
VHHOBALMOHHBIN MPOEKT «JIpHSHASA LIEIUTI0N03a%.

3a/laHue MOXET BBIIIOJIHATCS B MAJIBIX IPYIIIaX CTYIEHTOB WM MHAMBUIYAJIbHO KaK
caMOoCTOsITeNbHas paboTa ¢ MOCIEAYIOUIMM KOHTPOJIEM BO BpeMsl KOHTAaKTHOW pabOThI €
npenogasareneM. [1o pesynbTaTaM BBIIOJIHEHUS CTYACHTHI TOJDKHBI IPENOCTABUTh KPATKUM
OTYET U MOATOTOBUTH COOOIICHNE Ha 5-7 MUHYT.

Mpumep 3apaHnA no pasgeny Ne 5 «Metoabl peanmsayum 3eneHbIX NPOLLECCOB»

[Tpoananu3upyiiTe ¢ TOUKH 3pPEHUS IPUHIIUIIOB «3€JIEHOM» XUMHHU J1Ba MpoIecca MOITYUECHUS
MoJINypeTaHa:

1) CuHTE3 MONMYpPEeTaHOB C UCIIOJIb30BaHUEM (DOCTEHA.
2) Cxema cHHTE3a MMOJINYPETaHOB C UCIIOJIb30BAaHUEM OKCHA YTIepoa.
Kaxoif u3 1ByX crioco00B COOTBETCTBYET MPUHITUIIAM «3€JICHON» XUMUU U MTOYeMYy?
4.2 ®oH/I OLIEHOYHBIX CPEJCTB /ISl IPOBEIeHUsI MPOMEKYTOYHOM aTTeCTAlUI

Bomnpocsl K 3a4eTy o AMCUMIIINHE
1. CoBpeMeHHass XUMHUYECKas IPOMBIIIEHHOCTb U MPEANIOCHIIKY CO3/1aHNUs 3€JICHON XUMUH.
ChopmynupyiiTe aBeHaAaThb MNPUHIUIIOB «3€JICHON» XHUMHH, KOTOPBIMH CJEIYeT
PYKOBOJICTBOBATBHCS MCCIIEIOBATENSIM, PA0OTAIONIMM B JaHHOM 001acTH.
3. Ilepeuncnure OCHOBHBIE BEIIECTBA, 3arPA3HAIONIME BO3AYX B ropoaax Poccuun u ykaxure
UX UCTOYHUKH.
4. Kinaccudukamus IpOMBIIUICHHBIX TEXHOJIOTHH.
JlaiiTe KpaTKyr0 XapaKTepUCTUKY ChIpheBoi 6a3bl PO.

e
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6. IIpuHIMIIBI PaCCMOTPEHUS XMMHUYECKOW pEaKIMH C TOYKW 3PEHUsS 3€JIeHON XuMuH. E-
daxTop. AToMHas 3 PEKTUBHOCTS.

7. OleHKa )KM3HEHHOTO [IUKJIa TPOAYKTa U IpoIiecca.

8. CpaBHUTENbHAS XapPAKTEPUCTUKA KATAIUTUYECKUX U CTEXMOMETPUUYECKUX MTPOLIECCOB.

9. buomMacchl Kak ChIpbe IS PA3JIMYHBIX MPOIECCOB.

10. Crpareruu nojay4eHuss XUMMUYECKUX MPOTYKTOB U3 BTOPUYHON OMOMACCHI.

11. CBepxkpurnueckue QOB U UX TPUMEHEHUE B KaU€CTBE PACTBOPHUTEIICH.

12. NoHHBIE )KUJIKOCTU U UX UCTIOJIB30BAHMS B KAUECTBE PACTBOPUTEIICH.

13. Mexanoxumusl.

14. Peakiusi MeTaTe3nca 1 €€ 3Ha4eHHE JIJIsl PA3BUTHSI OPraHUYECKOTO CUHTE3A.

15. Knaccudukanust MeMOpaHHBIX METOJIOB.

16. BapomemOpaHHbIe poIecchl 1 MEMOPAHBI.

17. DnekTpoMeMOpaHHBIE  METONBI  pa3lelieHuss W KOHIICHTPUPOBAaHUS  PACTBOPOB
AJEKTPOJIUTOB.

18. MeMOpaHHBIN IEKTPOIIU3.

19. Dxonoruyeckue nNpoodIeMbl HCIIOJIb30BaHMUs HE()TEPOTYKTOB B KAUE€CTBE TOIINBA.

20. I'maposHepretuka. ['MOpPOANEKTPOCTAHIIMM, MPUIUMBHBIE 3yekTpocTtaHuuu. MI/I-
reHepaTophl

21. Berposnepreruka. BeTpossiekTpocTaHIIUM.

22. ConneyHas sHeprus. TuIbl cOTHEUHBIX OaTapeil.

23. Ucnonb3oBaHue TerioBor sHeprun CoJiHIa.

24. I'eorepmanbHasi sHEpreTruka. TernaoBble CTaHIINH.

25. DHeprus BpallleHUs1 3eMJIM U €€ MAarHUTHOTO TOJISI.

26. BonopoaHast sHEpreTHKa.

27. ToruuBHBIE AMeMEHTHI. [IpoOiemMbl oydeHUs U XpaHEHHUsT BOAOPOAA IS TOTUTMBHBIX
AJIEMEHTOB.

28. XMHUYECKHE UCTOYHUKH TOKA.

29. BUOTOIUIMBO PACTUTENHLHOTO U YKUBOTHOTO MPOUCXOKICHUSI.

CTyI[CHTLI 065I3aHI>I CAaThb 3a4YCT B COOTBCTCTBUU C PACIIMCAHHUCM U y‘-I€6HI>IM IIJIaHOM.
3auer sBnseTcss GopMoil KOHTPOJIS YCBOCHUS CTYJEHTOM Y4eOHOM MpOorpaMMbl MO AUCUUIUIMHE.
3auer 1o MMpOCIyHIaHHOMY KYPCY MOKCT 6LITI> BBICTABJICH Ha OCHOBAaHUHN OLCHKU ACATCIBHOCTU
CTyJEHTa B CEMEeCTpe, a HMMEHHO - [0 TOCEHIAeMOCTH JIEKIHH, TEKyIIeMy KOHTPOJIIO
ycrneBaeMocTu (YCTHBIM ONPOC) M pe3ysIbTaTaM BBIIOJHEHHUS TPYNIIOBBIX U MHAMBHAYAJIbHBIX
3aganuii. [Ipu sToM gomyckaetcst Ha O4HON dopme 0OydeHus npomyck He 6onee 20% 3aHATHH.
CryneHTbl, y KOTOpPBIX KOJIMYECTBO IPOMYCKOB IIPEBBIIIAET YCTAHOBJIEHHYIO HOPMY, HE
BBIMIOJHUBIINE BCE BHUJIBI PabOT M HEYAOBIETBOPUTEIBHO pabOTaBIIME B TEUEHHE CEMECTpa,
MPOXOJAT coOeceloBaHUE C TperojaaBaTeleM, KOTOPBIA OMpAalIMBaeT CTYACHTAa Ha MpeIMeT
BBISIBJICHUS 3HAHUSI OCHOBHBIX MOJIOKEHUHM TUCUUIUIMHEL. J[J1s mosydeHus 3a4era o0ydaronuics
AOJDKCH AaTh YAOBJICTBOPUTCIILHBIC OTBCTHI Ha BCC BOIIPOCHL.

Kpurepuu onenku:

- OIICHKA «Ba4YTCHO»: CTYACHT BJIAACCT TCOPCTUICCKUMU 3HAHUAMU IO JAHHOMY pa3aciy,
OTBETHI 1IEJIOCTHBIE U MOJIHBIE, CTYJIEHT YBEPEHHO BIIaJIceT MaTepUajIoM U JOMYCKAaeT TOJIbKO
HE3HAYUTCIIbHbIC OIJ_II/I6KI/I B OTBCTC.

- OLICHKA «HE 3aYTEHO»: MaTepuall He YCBOEH WJIM YCBOEH YaCTUYHO, y CTY/IEHTA He
c(hOpMHUPOBAHO IIEIIOCTHOE MPECTABICHNE O COITUAITBHOM U MOJUTUYECKOM 3HAYCHU U
KOHIEMIMH YCTOWYUBOTO; OH 3aTPYAHIETCS] B OMUCAHUK BO3MOXKHOCTEH KOMIUIEKCHOTO
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WCITOJIH30BAHUS MPUHIIUTIOB "3e1EH0N XUMHH" 1 UX HanOoJee pallMOHAILHOTO IPUMEHEHUS TSI
pelIeHus KOHKPETHBIX MPOU3BOJICTBEHHBIX 3a]1a4 MO CO3/IaHUI0 TEXHOJIOTHYECKUX CXEM C
MHUHUMAJIbHOU 3KOJIOTUYECKOU HArpy3KOHu.

OueHouHble CpeacTBa Uil MHBAJIWAOB U JIMI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH
3JI0POBBSI BEIOUPAIOTCS C YUETOM MX MHAMBUAYAIBHBIX MCUXO()U3HUECKUX OCOOCHHOCTEH.

— TpU HEOOXOJMMOCTH WHBAIUAAM M JUIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBBS
MPEIOCTABIISAETCS JOMOTHUTENBHOE BpEeMs JUIs MOATOTOBKH OTBETA HA 3a4eTe;

— TpU TPOBEICHUM TMPOLEIYpPhl OICHUBAHUS PE3yJIbTaTOB OOyYEHUS WHBAIHIOB M JHUI[ C
OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3710POBbsI MPEIYyCMaTPUBACTCS HCIOIb30BAaHUE TEXHUYECKUX
CPEIICTB, HEOOXOAMMBIX UM B CBSI3H C UX HHIWBUIYaTbHBIMA OCOOCHHOCTSIMU;

— TpU HEOOXOJUMOCTU IJi OOydYaloIIUXCsl ¢ OTPaHMYEHHBIMH BO3MOYKHOCTSMHU 3JI0POBBS U
WHBAJIHJIOB MMPOIIEIypa OIECHUBAHUS PE3yJIbTATOB O0YUCHHSI MO JUCIUILTHHE MOKET MPOBOIUTHCS
B HECKOJIBKO JTaroB.

[Ipouenypa oreHUBaHUsI Pe3yabTATOB OOYYCHHS MHBAIUAOB U JIMI[ C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMU 3[I0OPOBbSl 1O JUCHMUIUIMHE (MOAYJII0) MpeAycMaTpHUBaeT IMpeaoCTaBICHUE
uHbopManuu B QopMax, aJanTHPOBAHHBIX K OrPAHUYCHHUSIM WX 370POBbS U BOCIPHUSATHUS
uHOpMaIuu:

Jst unn ¢ HapyIeHUsAMH 3pEHUS:

— B IIeYaTHOU (popMe YBEITUUCHHBIM MIPUPTOM,
— B hopMe NEKTPOHHOTO TOKYMEHTA.
Jlis 1 ¢ HapyIIeHUSIMH CITyXa:
— B re4yaTHo# (opwme,
— B hopMe 3JIEKTPOHHOT'O TIOKYMEHTA.

J1st i1 ¢ HapyIeHUs MU ONOPHO-BUTATEIBHOTO anmapara:

— B IIleUaTHOU dopme,
— B hopMe IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTa
o0yJaromuxcs.

5. IlepeyeHb OCHOBHOM U JONOJHUTEIbHON YUeOHOM JIUTEPATYPbl, HEOOXOAUMOI 1151
OCBOEHUS TMCUMILIUHBI (MOIYJIs1)

5.1 OcHoBHas auTEpaTypa:

1. Jlapuonos, H. M. TIpoMebInieHHast 2K0JIOTHS [ DJIEKTPOHHBIN pecypc] : y4eOHUK M IPAKTUKYM
TSt akagemudeckoro O6akanaBpuata / H. M. Jlapuonos, A. C. Psa0ObIeHKoB. - 2-¢ u3., nepepad.
u gor. - M. : FOpaiit, 2015. - 381 c. - https://biblio-online.ru/book/E7492 A42-9F3E-4872-AC6F-
A1BI11F2C17D5

2. T'ogpimuyk, A. FO. Dxosnorus HaHOMaTEpHUaIoB [ DIEKTPOHHBIN pecypc] : yaeOHoe mocodue / A.
1O. Togpimuyk, I'. I'. CaBenbeBa, A. I1. 3vikoBa. - M. : Jlaboparopus 3uanuii, 2015. - 275 c. -
https://e.lanbook.com/book/66234

3. Kozanepos, O.A. CoBpeMeHHbIe XHMHYECKHE UCTOYHUKU TOKA [ DIEKTPOHHBIN pecypc] : yueO.
nocobue / O.A. Kozanepos, A.B. BBenenckuii. — Dnextpon. nan. — Cankrt-IletepOypr : Jlanb,
2017. — 132 ¢. — Pexxum gocryma: https://e.lanbook.com/book/90858. — 3arm. ¢ skpana.

5.2 lonosiHUTEIbHAS JIUTEPATYPaA

buomeramiooprannueckas XumMus [ DIEeKTpOHHBIA pecypc] : yued. mocodue — DIIEKTPOH.
naH. — Mocksa : M3natenscTBo "JlabopaTopus 3uanuii", 2015. — 505 ¢. — Pexxum moctyma:
https://e.lanbook.com/book/66354. — 3aru. ¢ skpaHna.
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Jl51s ocBOEHMSI AUCUMILTMHBI HHBAIUIAMH U JIUIIAMH C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU
3I0POBbS MMEIOTCSI M3JaHHs B JJICKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JTaab» n «tOpaidry.

5.3. llepuoauyecKkue u3IaHus:

1. Yenexu xumun

2. Ycrnexu COBpEMEHHOIO €CTECTBO3HAHUSA
3. DKOJIOTHYECKHE CHCTEMBI M IPHOOPHI

4. BezonacHOCTh B TexHOC(]epe

5. TexHonoruu rpaxxJaHcKoi 0e30macHOCTH

6. Ilepeyenb pecypcoB  HHG(POPMAIMOHHO-TEJEKOMMYHHMKANMOHHON  ceTH
«HTepHeT», HEOOXOAMMBIX IJISi OCBOEHHSI AMCUUIJIMHBI (MOIYJIs1)

1. http://www.greenchemistry.ru/ - HaydHo-o0pa3oBaTeNbHBI MHEHTp «XWUMHS B HHTEpECax
YCTOWYMBOTO Pa3BUTHSA - 3€TICHAST XUMHUD»

2. http://www.rfbr.ru/rffi/ru/library bubnmorexka na odunmansom caiite Poccuiickoro ¢onma
(hyHIaMEHTATLHBIX UCCIICTOBAHUI

3. http:// www.fips.ru/ - ®enepanbHbIif HHCTUTYT TATEHTHON COOCTBEHHOCTH

7. MeToanuyeckue yKa3aHus 1J1s1 00y4aromUXcs M0 0CBOEHUIO TUCUUIJIMHBI (MOTYJIA)

YcnemHoe OCBOCHHE AWCIMILIMHBI TPEANoNiaraeT AaKTUBHOE, TBOPYECKOE Yy4yacTHe
CTyJICHTa ITyTeM TUTAHOMEPHOM, TOBCEHEBHON PaOOTHI.

Paboma c koncnexmom nexyuii. IIpocMoTpHUTE KOHCIIEKT Cpa3y MOCIE 3aHATHH, OTMEThTE
MaTepuall KOHCIIEKTa JIEKIIMIA, KOTOPBIM BBI3BIBAET 3aTPYJAHEHHUS i MoHUMaHusA. [lonbiTalitech
HAlTH OTBETHI HAa 3aTPYJHUTENBLHBIC BOMPOCHI, UCTIONB3YSI PEKOMEHIyeMyto nuTeparypy. Eciu
CaMOCTOSITENIbHO HE yJIaJloCh pa3o0paThCsl B MaTepuaie, chopMyIupyiTe BOMpOCkl U 00paTUTECh
3a MOMOIIBIO K MPENOIaBATEINI0 Ha KOHCYIbTAIIMH WU OV KaWIIeH JISKIUH.

PerynspHo oTBoauTe Bpems AJisi MOBTOPEHUS MPONIECHHOIO MarepHasa, IpoBepsisi CBOU
3HAHMS, YMEHHS U HABBIKU TI0 KOHTPOJIBHBIM BOTIPOCAM.

OCHOBHBIM BHUJOM ayJUTOPHOM pabOTHl CTYIAEHTOB SIBISIOTCS CEMHUHAPCKHUE 3aHSTHUS,
KOTOpBIE CIy’KaT ISl 3aKpeIyIeHHs] W3YYeHHOTO Marepualia, pPa3BUTHsS YMEHUN U HaBBIKOB
MOJTOTOBKU JIOKJIa/I0B, COOOIIEHUH, MPUOOPETEHUSI OMbITA YCTHBIX MYOJIMYHBIX BBICTYIUICHHH,
BEJICHUSI MICKYCCUU, apTYMEHTAIIMH U 3aIIUTHI BHIJIBUTAEMBIX TIOJIOKEHUH, a TAKKE AJIT KOHTPOJIIS
IpenojaBaTesieM CTeNEeHH MOATOTOBICHHOCTH CTYACHTOB IO N3Y4aeMOM TUCLHUIIIIMHE.

CeMuHap mpeanonaracT CBOOOTHBIM OOMEH MHEHHSIMH 10 HM30paHHON Tematuke. OH
HAUMHAETCS CO BCTYNHUTEJIBHOIO CJIOBa MpenojaBaTelis, (OpMYIHUPYIOIIETo Ledb 3aHATUS U
XapaKTepU3YIOIIETO €ro OCHOBHYIO MpOOJIeMaTHKy. 3areM, KakK MpaBWIO, 3aCTyIIUBAIOTCS
coo0reHus cTyaeHToB. OOCYKIeHUE COOOIIECHHSI COBMEIIAETCS C PACCMOTPEHUEM HaMEYeHHBIX
BornpocoB. CoOOIIeHUs, MPEANOoNaraoie aHaIu3 MyOIuKauil MO0 OTAEIBHBIM BOIIPOCAM
CeMHHapa, 3aclylIMBalOTCs OOBIYHO B cepeAuHe 3aHATUA. [loomipsieTcss BbIIBHXKEHUE U
o0CyXXJIeHHEe aIbTePHATHBHBIX MHEHHN. B 3aKIIOYMTENTFHOM CIIOBE MPENOAaBaTelb MOIBOIUT
UTOTU O0O0CYXJeHUST M OOBSABISET OIEHKU BBICTYMABIIUM CTyAEHTaM. B memsix KoHTpois
MOJTOTOBJICHHOCTH CTYJCHTOB M TPUBHUTHS MM HABBIKOB KPATKOTO TMHCHMEHHOTO H3II0KCHUS
CBOHMX MBICJIEH MperoaaBaTesb B XOA€ CEMHUHAPCKHUX 3aHATHI MOXKET OCYLIECTBISTh TEKYIIUN
KOHTPOJIb 3HAHHI B BHJIE YCTHOTO OMPOCA WM MUCHMEHHBIX MPOBEPOYHBIX PabOT.

[Ipy noaroToBke K CEeMHUHApy CTYACHTHI HMMEIOT BO3MOKHOCTH BOCIOJIb30BATHCS
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KOHCYJIbTAIMSIMU npenoaBatens. Kpome yka3aHHBIX TeM CTYAEHTHI BIPaBe, IO COTJIACOBAHUIO C
npernojiaBaTeneM, u301paTh U APYrue HHTEPECYIOUIHE UX TEMBI.

BrinonnaeHue epynnosvix u uHOUBUOYATLHBIX QOMAUHUX 3A0AHUL IBIIIETCS 0053aTeTbHON
(dopMOii caMOCTOATENBHOM pabOThl CTYJIECHTOB U IMpEAroaraeT MOArOTOBKY MHAWBUIYAIbHBIX
WIM TPYNIOBBIX (Ha YCMOTpEHHE MpernojaBaTelis) 3aJaHuid M JOKIAIOB IO pe3yibTaTaM HX
BBITIOJIHEHUS ¢ 0053aTEIbHOM MYIbTUMEUIHON MTpe3eHTaHEH.

TpeOoBanus K I0KJIANY:

Hanmuuune mynbsTUMeIUIHON IPE3EHTALMY C UIUTIOCTPATUBHBIM MaTEPUAIIOM.
Jlokiian nomkeH ObITh BBIIIOJIHEH TPAMOTHO, C COOJIOJICHUEM KYIbTYPhI H3TI0KEHUS.
O0s13aTENbHO AOHKHBI UIMETHCS CCBUIKU Ha MCIOJIb3YEMYIO JTUTEPATYPY.

Bpewms noxnana 3-5 MUHYT.

IIpu npoBepke 3agaHuil ¥ 10KJIaJa NpenoJaBaTeaeM OLeHUBAKTCS:

e 3HaHMe (PaKTHYECKOrO MaTepuallia, YCBOCHHME OOILIMX IpEJICTaBICHHUHA, MOHATUH MO TeMe
pedepata, a TakxKe 10 U3y4aeMOM JUCIUIUIMHE;

e CreneHb 0OOCHOBAHHOCTH APTYMEHTOB U OOOOIEHHH, JTOTMYHOCTh U IOCIIEAOBATEILHOCTh

U3JI0’KEHUSI MaTepuasa, KOPPEKTHOCTh apryMEHTAlluH, XapakTep U JOCTOBEPHOCTh MPUMEPOB,

CHOCOOHOCTH K 0000IIEHHI0, ITMPOTa KPYro3opa aBTopa.

Kynbrypa uznoxxenust u opopmiaeHus MaTepuaa.

YMeHue 4€TKO U JJOTMYHO JI0JIOKUTh OCHOBHBIE PE3YJbTaThl paOOTHI;

KauectBo 1 HH(OPMATUBHOCTH MILTIOCTPALIMIOHHOTO MaTepHaa,

YMeHue rpaMoTHO, YETKO OTBEYATh HA BONPOCH! M BECTH apryMEHTHPOBAHHYIO JUCKYCCHIO.

[To pe3ynbraTam 3alIUTHI BBICTABIISETCS OLEHKA «3aUTEHO» WIIH «HE 3a4TEHO.

KagecTtBo yueOHOI pabOTHI CTYAECHTOB IPENo/AaBaTellb OLIEHUBACT B KOHIIE CEMHMHApA,
BBICTaBIISAA B pabouunii )KypHas Tekymue oreHKU. CTyeHT UMEET IPaBO 03HAKOMHUTHCS C HUMHU.

B ocBOoeHMM MUCHMITIMHBI WHBAIKWIAMU M JIMIAMH C OTPAHUYCHHBIMU BO3MO>KHOCTSMU
3I0POBBSl  OOJIBIIIOE 3HAYCHUE HMEET WHIWBUIyaJlbHas ydeOHas pabora (KOHCYJIbTAIMH) —
JIOTIOJTHUTENILHOE pa3bsiCHEHNE Y4eOHOr0 MaTepHara.

WuauBuayanbHble KOHCYJbTAlMM 1O TPEIMETY SBISAIOTCS BaXKHBIM  (PaKTOpPOM,
CHOCOOCTBYIOIIMM MHIWBUAYAIN3ALUU OOYUYEHUS U YCTAHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXIy TNpernojaBaTeieM U O00yJarollMMCS WHBAJIWIOM WM JIUIOM C OrPaHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBbSI.

8. llepeuyeHbr MHGPOPMALMOHHBIX TEXHOJIOTHIi, HCIOJb3yeMBbIX IPH OCYLIECTBICHHH
00pa30BaTeJbHOI0 NMPOLECCa MO IUCHUIIUHE (MOIYJII0)

8.1 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHI

Hcnonp30BaHue DIIEKTPOHHBIX INPE3EHTALMM IPU  MPOBEIECHUU JIEKIHOHHBIX H
IIPaKTUYECKUX 3aHATUH.

8.2 IlepeyeHp HE0OXOAMMOI0 MPOrPAMMHOI0 O0ecreYeHus!

1. Microsoft Windows 8, 10
2. Microsoft Office Professional Plus

8.3 Ilepeyenr MHMPOPMANMOHHBIX CHPABOYHBLIX CHCTEM M COBPEMEHHBIX
npo¢ecCHOHATbHBIX 023 TAHHBIX:
1. CnpaBouno-npaBoBas cuctema «KoncynbranT [Tmrocy» (http:// www.consultant.ru)
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(98]

®denepanbHas  rocymapcTBeHHas — wHpopmanmoHHas — cucreMa  «HanmonampHas
aNeKTpoHHast 6nbaroTeka» https://H30.pd

baza nanueix Hayunoii snektponHoii 6ubnmoreku eLIBRARY.RU https://elibrary.ru/
baza  OTkpbITBIX  nHaHHbBIX MuHuCTEpCTBA TpyAa M COLMUAIBHOM  3allUTHI
P® https://rosmintrud.ru/opendata

baza nmaHHBIX TpoQecCHOHANbHBIX CTAaHAAPTOB MUHHCTEpCTBA Tpyla U COLMAILHOMN
3aIUTEI P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

Bba3e1 nanubix MuHHCTEpCTBA SKOHOMUYECKOT0 pasputus PO http://www.economy.gov.ru

Odunmanbueiii caidt denepallbHOTO areHTCTBA MO0 TEXHUYECKOMY PETYIUPOBAHHUIO H

meTposioruu http://protect.gost.ru/

9. MarepuaJbHO-TeXHHYECKAS

0aza, HeoOxoamMasi I  OCYLIECTBJICHUS

00pa30BaTeJbLHOIO0 Mpolecca Mo AUCUUIJINHE (MOIYJII0)

MartepuanbHO-TeXHHYECKOE 00eCredeHNE JUCIIUILINHBI

No Bua pador
(MOIyJIs1) ¥ OCHAIIEHHOCTh
1. Jlexunonnsle 3ausatus | Jlekumonnast aymuropust (ayn. 322c, 416c, 126c, 422c),
OCHAII[eHHAas] TTPE3CHTAIMOHHON TEeXHUKOW (IMPOEKTOp, dKpaH,
KOMIIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIMM HPOTPaMMHBIM
obecneuenuem (I10) ans memoHCTpamuu MyIbTHUMEIUHHBIX
IIpE3EHTALNM.
2. CemuHapckue 3ausatust | Ayauropus (aya. 322c¢, 416¢, 126¢, 422¢, 332¢), ocHameHHas
IIpe3eHTalMOHHON TEXHUKOMN (mpoextop, JKpaH,
KOMIBIOTEP/HOYTOYK WJIM TEPEHOCHOM MYJIbTHMEIUWHON
TEXHUKOMN) u COOTBETCTBYIOIINM MPOrpaMMHBIM
obecneuenuem (I10) mns meMoHcTpanuM MYJIBTUMEIMHHBIX
IIPE3EHTaLUMN.
3. ['pynnoBsie VYueOHast ayauTopus JJIsl MPOBEACHUS 3aHATUH JICKIIMOHHOTO
(MHAUBUAYATBHBIC) tuna (ayn. 322c, 416¢, 126¢, 422¢, 332c¢)
KOHCYJIbTAIlUH
4. Texkyuuii ~ KOHTPOJb, | YueOHas ayAUTOPHs AJS MPOBENEHUS 3aHATUN JIEKIIMOHHOTO
MIPOMEXKYTOUHAS tumna (ayn. 322c¢, 416¢, 126¢, 422¢)
aTTecTalus
5. CaMocrosTenbHas AyIuTOpUH, OCHAILICHHBIE KOMIIBIOTEPHOW TEXHHKOH C
pabora BO3MOXKHOCTBIO  MOAKIIOYEHUsT K  cetu  «MHTepHET»,
MpPOrpaMMOMl  SKpPAaHHOTO YBEIMYECHHS H  OOCCIICUCHHBIN

JIOCTYTIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEILHYIO
cpeny yauBepcuteta (400c, 401c, 431c, 329¢)
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