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Pabouas mporpamma aucruruinael OT/.B.02 «3enenas Xumus» COCTaBI€HA B
cooTBeTcTBUHU ¢ DeepaTbHBEIM rOCy1apCTBEHHEIM 00pa30BaTeNbHEIM CTAHIaPTOM
BBICIIEro o6Gpa3zoBanus o Hampasienwmro moxroroBku 20.03.01 Texnochepnas
6e3omacHOCTh, mpodmis — be30macHOCTE TEXHOJIOTMYECKHX IIPOLIECCOB M
IIPOU3BOCTB.

IIporpammy cocraBui:
H.B. Jlo3a, nouent kadenps Gu3mdecKoil XUMUH,

KaH[d. XrMM. HAYK /é}/{%

Pabouass mnporpamMma JIUCIMIUIMHBI YTBEpXKAEHAa Ha 3acelaHUHu Ka(bez(pm
(BEITyCKaroeit) pusndeckoit xumun «10» anpens 2018 T, HpOTOKOJI Ne 11
3aBemytomnuii Kadenpoit puzndecKol XuMun :
I-p XUM. HayK, npodeccop 3adononkuii B.M. 7//7/5/’,

/
Pabouas mporpamma oOcyxneHa Ha 3acefaHuy Kadenps! (BBITyCKaroIeit) ob1ei,
HEOPraHWIECKOH XUMUU U HHHOPMAITMOHHO-BEIYHCIUTEIFHBIX TEXHOIOT U B
XUMHH IpoTOKOI Ne 8 ot «10» anpensa 2018 r.
3aBeayromuii kKadenpoit (BBITyCKAOIIEH)
oO1ieit, HeOpraHUYECKON XUMHUH U HH(POPMAITMOHHO-BEIYHCIIUTETEHBIX
TE€XHOJIOTUH B XUMUHU
I-p XUM. HayK, npodeccop bykos H.H.

s —
g
P
VYTBepxIeHa Ha 3aceJlaHul yIeOHO-MeTOIMIEeCKON KOMUCCHH (aKyIbTeTa XUMUH

Y BBICOKHMX TEXHOJIOTHH IIPoTOKOI Ne 5 ot «20» anpens 2018 r.
TIpencenarens YMK ¢axynprera Cropoxenko TII ——=——

OKCIIePTHL:

3aB. kadeapoit OpraHMYecKOi XUMIN U TEXHOJIOTHIA, I-p XuM. Hayk J[onenko B.B.

Bbo6posrukos C.H., ri1. umxenep OO0 «I'mobycy



1 Hesu v 3a1a4mn U3y4YeHU s JUCUMUILIMHBI

1.1 llean ocBoOeHUsI TUCIUILIHHDI

ens yaeOHON AUCIUTUIMHBI «3€JIeHass XUMH» COCTOUT B (DOPMUPOBAHHUH y CTYACHTOB
KITIOUEBBIX TMPEACTABICHUI U METOIOJIOTMYECKUX MOAXO0I0B K YCOBEPIICHCTBOBAHHIO XMMHKO-
TEXHOJIOTHYECKUX TPOIIECCOB JIJIi MUHUMHU3AIMN WX BPEIHOTO BO3JCHCTBUS HA OKPYKAIOIIYIO
cpedy. OJEKTHBHBIM Kypc CIOCOOCTBYeT (OPMHUPOBAHUIO Y OOYYAIOUIUXCS KYJIBTYPHI
0€30MacHOCTH W PallMOHAIBHOTO MPHUPOIOTOIB30BaHMS, TIPH 3TOM BOIPOCH OE30MACHOCTH U
COXpaHEHHS OKPYXKAIOUIEH Cpepl pacCMATPUBAIOTCS B KAYECTBE BAKHEHIIMX MPHOPUTETOB B
JKU3HU | JIeITCIHLHOCTH YCIOBEKA.

1.2 3agayu AMCUMIJINHBI:
- chopMHpOBaTh TMPEJCTaBICHUE O CONMUAIBLHOM U TOJUTHYECKOM 3HAYCHUHU KOHIICTIIIUN
YCTOWYMBOT'O pPa3BUTHS,
- 03HAaKOMHTH CTYJICHTOB C BO3MOKHOCTSIMU KOMIIEKCHOTO MCITOJIb30BaHHS TIPUHITUIIOB "3€IEHOM
xumMun" W UX HaumOolee paAlMOHANBLHOTO TMPUMEHEHUS Ui PEIIeHUS KOHKPETHBIX
MIPOU3BOJICTBEHHBIX 3a]1a4 110 CO3/IAaHUI0 TEXHOJIOTHUYECKUX CXEM C MUHUMAJIbHON 9KOJIOTHUECKOU
Harpy3Kou.

1.3 MecTo aucuuninHbl (MOayJs1) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

Huctmrminaa «3eieHas XUMUS» OTHOCHTCS K BapuaTUBHOW dacTu brnoka «®akymbTaTHBBD»
y4eOHOr'0 IJlaHa HampaBJIeHUs MOATOTOBKM TexHocdepHas Oe3o0macHoCTh, npoduinb bezomacHoCTh
TEXHOJIOTHYECKUX TPOIIECCOB U MPOU3BOJICTB. JucIuIuinHa «3eneHas XuMus» 0a3upyeTcs Ha CIISAYIOITUX
JUCIWIUTNHAX €CTECTBEHHO — HAYYHOTO: AHAIMTHYECKAas XUMHSA, (U3NUYCCKasi W KOJUIOWIHAS XVMHS,
OpraHuuecKass XWMHs, BbICIIAs MareMaTuka, Qu3uka. JlucnumiuHa «3elieHas XuMusS» OyneT
CIOCOOCTBOBaTh JyYIlIeMy TOHMMAaHWI0 ¥ OCBOeHWI0 jaucuuiuiiH  «[Ipomeccsl u  ammapaTsl
BOJIONOJITOTOBKH B TexHOC(hepe», « CHCTEMBI 3alUThl TUAPOChEpbD», « CHCTEMBI 3alITUTHI U pEaOUIUTAIINN
mrocdepsl», «IIporecch mepeHoca TEXHOTEHHBIX 3arpsA3HEHHN B OKPYKAIOIIEH cpelie, « IKOITOTHIeCKHe
aCMeKTHI IPUPOIOTIONB30BaHUMY, «1I0HOOOMEHHBIE MaTePUABI IS SKO3AITUTHBIX TPOIIECCOBY.

1.4 IlepevyeHb MIaHMpPyeMbIX Pe3yJbTATOB O0OyYEeHHUS MO AUCUHUILIMHE (MOIYJIO0),
COOTHECEHHBIX € IVIAHUPYEMbIMH pPe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

[Iporiecc wu3ydeHuss IUCHMIUIMHBI HampaBieH Ha (opmupoBanue kommnerenuuu [1K-22.
TpeboBaHus K pe3yabTaTaM OCBOCHUS AUCHUIUINHBIL

Ne NHupekc Conepxanue B pe3ynbrate u3yueHus: yaeOHON AUCHUTIINHBI
n.1;. KOMIIET | KOMIIETEHIINH (WU €€ o0yJaromuecs: JOIKHbI
SHINH YacTH) 3HATH yMeTh BJIA/IETh
1 T1IK-22 | ciocCOOHOCTBIO MIPUHLIUIIBI MIPOBOAUTH HaBbIKAMH B
MCIIOJIb30BaTh 3aKOHBI | "3en€HON OLICHKY obnactu
u METOJIbI | XUMHUU" U | BOBMOXKHBIX MPOU3BOACTBA
MaTEeMaTHKH, MOHUMATh PHUCKOB npu | U1 TmoTpediieHne
€CTECTBEHHBIX, HEOOXOUMOCT | HETPABUIBLHOM | XUMHYECKHX
TYMaHUTaPHBIX U| b uX | oOpamieHuu ¢ | IPOAYKTOB  C
SKOHOMMYECKHUX HayK | COOI0IeHUS XUMHYECKUMH | MUHUMAaJIbHBIM
npu pelieHun MPOAYKTAMH, HKOJIOTHYECKUM
ymiepoboM  Ha




No WNupnexc Copepxanue B pesynbrare u3ydeHus: yaeOHOM JUCIUTUIAHEI
HI; KOMITET | KOMITIETCHIINH (HIIH €€ o0yyaroumecs J0KHbI
| eHnuu YaCTH) 3HATh YMeTh BJIaJeTh
podeCCHOHATBHBIX BEIICCTBAMH M | BCEX  CTaaMIX
3a1a4 MaTtepuasamMu MIPOU3BOICTRA!
OT
noTpeOaeHus
SHEPTHH U 10
YTHIIU3ALHAHA
OTXO/JIOB.

2. CTpyKTYypa U cofepKaHue JUCHUILTHHBI

2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT

OO6m1ast Tpyn0EMKOCTh TUCIMIUIMHBI COCTaBisgeT 2 3a4.ea. (72 4aca), UX pacrpeeicHue
10 BHJIaM pa0oT MPEACTaBICHO B TAOIHUIIE

Bun yue6HO# paboThI Bcero CemecTpsl
4acoB ("acel)
6

KonrakTHasi padoTa, B TOM 4HcJIe:
AynuTOpHBIE 3aHATHS (BCEro): 32,2 | 32,2
3aHATUS JEKIUOHHOTO TUIIA 16 16 - - -
3aHATHS CEMUHAPCKOTO TUTIA (CEMHUHAPBI, 16 16 i i i
MIPAKTHYECKHE 3aHSATHS)
Nnas koHTaKkTHasA padoTa:
[Tpomexxyrounas arrectamus (MKP) 0,2 0,2
CamocrosiTesibHas pad0oTa, B TOM YHCJIE: 39.8 39,8
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepraia 10 10 - - -
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 10 10 - - -
[ToaroToBka MHAMBHUAYAJIbHBI U TPYNIOBBIX 3aJaHUM 14 14 - - -
IToAroToBKa K NpOMEKYTOYHOMY KOHTPOJIIO 5,8 5,8 - - -
KoHnTpoJib:
O01mas Tpya10eMKOCTH gac. 72 72 - - -

B TOM YHCJI€ KOHTAKTHAsA 02 | 322

padora

3a4. e 2 2

2.2 CTpyKTypa AMCUMIIMHBI:
Pacnpenenenre BumoB ydeOHOW pabOTHI M MX TPYIOEMKOCTH IO pa3jieiaM AUCIUTUIAHBL.
Pa3nensl quctumuHbL, U3ydaeMeie B 6 cemecTpe (ouras ¢hopma)




KoanuectBo yacos
AynutopHas preaynur
Ne HaumenoBanue pazaenoB Beero paGoTa OopHas
pabora
J | 113 JIP | CPC
1 2 3 4 5 6 7
Brenenne. CoBpeMeHHass XUMUYECKast
1.  |mpoMBIIUIEHHOCTh. XMMHUHU B UHTEpECAX 6 2 1 - 3
YCTOWUYMBOTO Pa3BUTHUS WU «3EJICHAS)» XUMUS
"3eneHas" XuMus B 1eUCTBUU. ATOMHAas
2. |pddexrurOoCcTh. [IpuMeps "3enéupix" pemenuii npu | 14 4 4 - 6
MIPOBECHUN XUMHUYECKUX PEaKIIHil.
3. |OpraHnyeckue pacTBOPHUTEIMN U UX aJIbTEPHATHUBBI 12 2 2 - 8
4.  |HoBble XUMHYECKHE CTPYKTYPBI U MaTEPUAJIbI 10 2 2 - 6
5. |Merobl peann3aly 3€JIEHbIX IPOLIECCOB 13 2 3 8
TpanuuoHHBIE U HETPAIULIIMOHHBIE UICTOYHUKHU
6. 16,8 | 4 4 - 8,8
SHEPTUu
Hmoeco no oucyuniune: 71,8 | 16 16 - 39,8

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsaTus / cemuHapbl, JIP — maGoparopHbie
sansitus, CPC — camocrosiTenbHast paboTa cTy/IeHTa

2.3 ConepxxaHue pa3/iesioB AUCHUNIMHBI:
2.3.1 3ausaTHA JEeKIIMOHHOI'0 THIIA

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

1. |BBenenue. CoBpemennas |CoBpeMeHHas XUMUYECKast| Y CTHBIN OIPOC
XUMHYECKas IIPOMBIIIIIEHHOCTS. [Ipeanocsuiku co3nanus
IIPOMBILIIIEHHOCTh. XUMMS [3€JICHOM XUMHUHU. YCTOWYUBOE DPA3BUTHE U
B UHTEpeCcax yCTOHUMBOro |3eneHas Xumus. IIpoOnembl, BbI3BaHHBIE
Pa3BUTHS WIM «3€JEHASH» |OTXOJaMHU.
XUMHUS

2. |«3eneHas» XuMus B [IpyHOUIIBL  pAaCCMOTPEHUS XUMHUYECKOHM| Y CTHBIN OIPOC,
NercTBUU. ATOMHAS pEaKIUH C TOUYKH 3pEHUA 3€JICHOM XUMUM. E-|  BbIMOJIHEHUE
3¢ EKTUBHOCTb. ¢bakTop. AToMHast 3pPEeKTUBHOCTE. IPYNIIOBBIX U/WIH
IIpumeps! «3enEHBIX» IIpuMepbl  «3€NIEHBIX»  PEUICHUWH  NpH| MHIWBUIAYaJIbHBIX
PELIEHUH MIPY IPOBEAECHUH |[IPOBEICHUN XUMUUYECKUX PEAKIUH. 3alaHul
XMMHYECKUX PEAKITUH.




3. Ucnons3zoBanue BO300OHOBIISIEMBIX| Y CTHBIN Ompoc,
WCTOYHUKOB  ChIpbS I  TIOJYYEHHMsI| BBIIOJIHEHHE
Opranuueckue XUMHUYECKUX MPOJTYKTOB. TPYIIOBBIX H/HIN
PACTBOPHTCIIH H HX CuHTE3  XMMHUYECKUX MPOLYKTOB  Ha| MHAMBHAYalbHbIX
AUTHTCPHATHBDI MPUHIUIIAX «3EJICHON» XUMUHU. 3a1aHUI
XHWMHUYECKHE MPOLECCHl C UCIOIb30BAHUEM
«3€JECHBIX»  PAacTBOPUTEIICH. Peaxnus
MeTaTe3uca.
4. CemeiicTBO  TeprneHOB: mepepaboTka B| YCTHBIH Ompoc,
HoBbie XHMUUECKHe apOMATHYECKHE  BEIECTBA. [IponyKTsl|  BBIOTHEHUE
KAaTaJTUTUYECKUX MPEBPANICHUA JIMTHUHA. TPYIIOBBIX /WU
CTPYKTYpPBI U MaT€pHabl
HoBble maTepuaiibl 11 IPpOTE3UPOBAHUS. | HHIWBUAYaIbHBIX
3aJJaHuN
5. [Ipumepsl peanuszanuu 3eJICHBIX MPOILECCOB| Y CTHBIN OMpoC,
B (apmaneBTHUECKOM U  TONHMMEPHON| BBINOJIHEHHE
Merone! peanusanmuu MIPOMBIIIIICHHOCTH. «3€JICHBII MOJUITUIICH| TPYIITIOBBIX H/HIIH
3CJICHBIX MPOLICCCOB Y TIOJTUMEPHI 13 OMOMACCHI. WHJUBUTyaJIbHBIX
3aJaHui
6. BozoOHOBNsSIeMbie W HE BO300HOBIsIeMBbIE| Y CTHBIN OMpoC,
Tpaguuuonssie n UCTOYHUKH SHEPIUH. I'mapo- Y| BBIIOJIHEHUE
HETpaJUIMOHHbIC BETPOIHEPreTUKA. TPYIIOBBIX H/HIN
HMCTOYHMKHU SHEPTUH Bomoponnass  sHeprertmka.  TomuBHBbIE| HHIUBUAYAIbHBIX
3JIEMEHTBl. XUMUYECKUE UCTOYHUKH TOKA. 3aaHUI
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
No HanmenoBanue TemaTtnka NpaKTUUECKUX 3aHATUN dopma TEKyIIEero
3 paszena (ceMHHapoB) KOHTPOJIA
| 2 3 4
1. BBenenue. CoBpeMeHHas XUMUYECKasl IPOMBIIIIIEHHOCTb. YcTHBII onpoc
CoBpemeHHas [Ipennocbuiku co3ganHus 3€JI€HON XUMHUH.
XAMUYECKast Y CTOWYHNBOE pa3BUTHUE U 3€JIEHASL XUMHS.
MIPOMBIIIEHHOCTh.  |VICTOYHMKH OTXOJIOB B XUMUYECKOH
Xumus B UHTEpecax |MpOMbIILIEHHOCTH. CTpaTerusi yMEeHbIICHUS
YCTOMYHBOTO OTXOJOB OT CYIIECTBYIOIINX TPOU3BOCTB.
pa3BUTHUA UIU Pucaiikiaunr.
«3eJeHas» XUMHUs
2.|«3eneHas» xumus B |[[pUHIIUIIBI pacCMOTPEHMSI XUMHYECKOM peakiuu ¢| Y CTHBIH orpoc,
JNCHCTBUM. ATOMHAs |TOYKH 3peHHUs 3esieHoi xumun. E-pakrop. BBITIOJIHEHUE
| |PdPEeKTUBHOCTD. ATomHas 3 PeKTUBHOCTS. IPYNIIOBBIX
3. (IIpumepsl «3enéHbIx» |OleHKA )KU3HEHHOTO IMKJIA TPOIYKTa U IMpolecca. u/unm
peuieHui Ipu IIpuMepsl «3€nEHBIX» PEIICHUN IIPU ITPOBEACHUM  (MHIUBHIYaIbHBIX
IIPOBEICHUU XUMUYECKUX peakuuid. Karanutnueckue 3a/laHuN
XUMUYECKUX PEAKLUN. |«3€JIEHBIE» MPOIIECCHI.
4.|Opranunyeckue Hcnonbs3oBanne BO30OHOBISIEMBIX HCTOYHUKOB YcrHblil onpoc,

PaCTBOPUTEIIN U UX

ChIPpbSA JI MOJYUCHHU A XUMHWYCCKUX MMPOAYKTOB.

BBIITOJIHCHHUC




albTEPHATHUBBI CuHTE3 XMMUYECKUX MPOAYKTOB HA MPUHIIMITAX TPYIIIOBBIX
«3EJICHON» XUMHUH. XUMHUUYECKHE MPOLIECCHI C 15005803051
HCIIOJIb30BAHUEM «3EJIEHBIX» PAaCTBOPUTEIIECH. WHJUBUTyaJIbHBIX
Peaknusa meraTesuca. 3aJaHui
5. CeMelCTBO TEpPIICHOB: MepepadoTKa B YcrHblit onpoc,
apoMarnueckue BemecTBa. [IpoaykTsl BBIITOJIHEHHE
HoBbie xumunueckue P IH pu YK
CTPYKTYPH 1 KaTAJIMTUYECKUX MpeBpalieHuil turauna. Hoseie TPYIIIOBBIX
PYK Marepuasl Uil IPOTE3UPOBAHUS. u/unm
Marepuabl
WHJUBUTyaJIbHBIX
3aJaHui
6. IIpuMepsl peanu3anny 3eJIeHbIX IIPOLECCOB B YerHbIH onpoc,
(hapMareBTHUECKOM U MOTUMEPHOU BBITIOJTHEHUE
Meroabl peaii3aliiy |IPOMBIIIJIEHHOCTH. «3€JIEHbIN) MOJUITUIICH U TPYIIIOBBIX
3€JICHBIX MPOIECCOB  |[TOJTMMEPHI U3 OMOMACCHI. u/unu
WHJUBUTyaJIbHBIX
3aJaHui
7. BozoOHOBIIsIEMBIE U HE BO30OHOBIISIEMBIE YcrHblit onpoc,
TpaguuuoHHbBIE U
VMCTOYHHMKHU SHEPTUU. [ Mapo- v BETpOIHEPreTUKA. |TECT
o |HETPaIULIUOHHbIE
8. Bonopoanas sneprervka. TOMIMBHBIE 3JIEMEHTHI.
HMCTOYHHMKHU SHEPTUH
XUMHYECKUE UCTOYHHUKHU TOKA.

2.3.3 JlabopaTopHbIe 3aHATHS
VY4eOHBIM MJIAHOM HE IPEIYCMOTPEHBI

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
VY4eOHbIM MJITAaHOM HE IPEAYCMOTPEHBI

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 Oo0ecnevyeHH sl A CAMOCTOSATEILHON padoThI
00y4YarIIHUXCS M0 TUCHUILINHE (MOIYJII0)

[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHHUSI TUCITUTUTHHBI

No Bun CPC 10 BBIMIOJHEHUIO CAMOCTOSTEIFHON pabOThI
1 2 3
1 |IlogroroBka 1. Jlapuonos, H. M. [IpombInuieHHass 3KOJA0THS [ DIEKTPOHHBII
HHIUBUAYAILHBIX U pecypc] : y4yeOHHK U TPAKTHUKYM JJsI  aKaJIEeMHYECKOTO
TPYIIOBBIX 3aaHuil K |0akanaBpuata / H. M. Jlapuonos, A. C. PsA0bIIIeHKOB. - 2-¢ U31.,
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 HHTEpEcax YCTOWYHMBOTO
Pa3BUTHUS - 3€TICHAS XUMUSI»

3. TOCT P HCO 14040-2010. HaumoHanbHBI cTaHAAPT
Poccuiickoit @enepanun. DKoI0rn4eckuii MeHePKMEHT. OLieHKa
YKW3HEHHOTrO 1uKJa. [IpuHiune u crpykrypa'




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

3 ITogroroska k 1. Jlapuonos, H. M. IIpomsblineHHast 3x00Tus [ DIEKTPOHHBIM
TEKYIIeMY KOHTPOJIIO |pecypc]| : Yy4eOHMK U MPaKTUKyM [UIs aKaJeMHYeCKOTO
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 HaHOMaTepUanoB [ DIEKTPOHHBII
pecypc] : yuebroe nocobue / A. 0. l'ogeimuyk, I'. I'. CaBenbesa,
A. II. 3wikoBa. - M. : JlaGoparopus 3nanmii, 2015. - 275 c. -
https://e.lanbook.com/book/66234

3. Kozanepos, O.A. CoBpeMeHHbIE XUMUUYECKHNE UCTOYHUKHN TOKA
[DnexTpoHHbI pecypce] : yuebd. mocodue / O.A. Kozanepos, A.B.
Beenenckumii. — Onextpod. gaH. — Cankrt-IletepOypr : Jlans,
2017. — 132 c. — Pexum JOCTYyTIa:
https://e.lanbook.com/book/90858. — 3ari. c sxpana.

4 | TlogroroBka k 3adery |l. Jlapuonos, H. M. IIpombiniuieHHas 3koa0rust [DNeKTpOHHBIN
pecypc] : yu4eOHMK U TPAKTHUKyM J[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. 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 XUMUUECKUE UCTOUYHUKN TOKA
[DnexTpoHHbIi pecypce] : yuebd. mocodue / O.A. Kozanepos, A.B.

Beenenckmii. — Onextpod. gaH. — Cankrt-IletepOypr : Jlans,
2017. — 132 c. — Pexum JOCTYyTa:
https://e.lanbook.com/book/90858. — 3ari1. ¢ ’3xpaHa.

4.

Y4eOHO-MeTOIM4YeCKHe MaTepHalibl JUIsl CaAMOCTOSTEIbHONW pabOThl OOYyYaroUIUXCs U3
YHCITa MHBAJIHU/IOB U JIMII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 310poBbs (OB3) mpexocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37I0POBbsSl M BOCHPUSATHS HH(OPMAIIHH:

JU7st ULl ¢ HapyHIICHUSIMH 3pESHUS:

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

— B (hopMe IEKTPOHHOTO JOKYMEHTA,

JUnist 1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JInst UL ¢ HapyIIeHUSIME OTTIOPHO-/IBUTATEIIFHOTO amliapara:

— B Ie4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA.

JIaHHBIN TIepeueHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTa
oOydJaronuxcs.



3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jnst  GopmMHpOBaHHS KOMIICTEHIIMH B TPOIECCE OCBOCHUS Kypca HCIOIb3YyeTcs
TEXHOJIOTUSI TPO(eCcCHOHANTbHO-PA3BUBAIOIIET0 O0YYEHHs, MpeAyCMaTpUBAIOmasi HE TOJIBKO
nepeaayy TEOPETHYECKOro MaTepualia, HO W CTHUMYJIMPOBAaHUE IO3HABATENbHBIX JECHCTBHUMA
CTyzeHTOB. J{J1s Bcex JIeKIUi HMEIOTCSl MyJIbTHMEANIHBIEC TPE3EHTALNH 110 TEME 3aHATHSL.

Co3nanue B y4eOHOW NEATENBHOCTH MPOOJEMHBIX CHTYyallMHd U OpraHu3alys aKTUBHON
CaMOCTOSITENIHON JESITEIbHOCTH O0YUYAIOIIUXCSl 10 UX PA3PELICHUIO MPUBOAUT K TBOPUECKOMY
OBJIAJICHUIO 3HAHUSMH, YMEHUSIMH, HAaBBIKaMH, Pa3BUTHIO MBICIHTEIBHBIX CIIOCOOHOCTEH. PaboTa
C 3JICKTPOHHBIMH 0a3aMU JAHHBIX, TOJATOTOBKA WHAWBUYAIbHBIX U IPYIIOBBIX 33/1aHUI U OTYET
B (hopme 10KIIa1a HAa CeMHUHApe, BKITIOYAOIIast OTBETHI Ha BOIPOCHI H/WIIH TUCKYCCHIO, TUCKYCCUU
110 00CY’KAaeMBIM BOIIPOCAM U TPaIUIMOHHBINA YCTHBIN OIPOC.

JUist A1 ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10POBBSI IPEIYCMOTPEHA OpraHMU3alus
KOHCYJBTAIMH C CIOIb30BAaHUEM JIEKTPOHHON MOYTHI.

4. OueHo4YHbIE CPeACTBA AJISA TEKYHIEro KOHTPOJISl YCIEeBAeMOCTH U NMPOMEKYTOYHOM
arTecTalMu.
4.1 ®oH/ OLIEHOYHBIX CPEICTB JIsl MPOBEACHUs TEKYero KOHTPOJIS.

Tekywyuit KOHmpob 3HAHUL OCYIIECTBISECTCS HA KAXKIOM ayJIMTOPHOM 3aHSITUU B BUIE
YCTHOTO OIpOca, 00CYXACHUS AUCKYCCUOHHBIX BOIPOCOB, B TOM YHUCIJIE IO UHAUBUAYAIbHBIM U
TpyYHOIIOBBIM  3alaHUAM  CTYACHTOB. IIncrMeHHbIN KOHTpPOJIb  OCYIICCTBJISICTCA B BHUIAC
WHAMBUAYAIbHBIX 3aJaHuil cTyneHToB. [lo WMHAMBUAYalbHBIM 3aJaHUAM CTYICHTBHI KpOMe
MUCBbMCHHOT'O OTYCTA TAKKC TOTOBAT KPATKOC YCTHOC C006H_[€HI/IG Ha 3-5 MHHYTBI C OGHS&TGHBHLIM
JEMOHCTPALIMOHHBIM MaTEPHATIOM.

Yemmnoe cooouyenue no nroraM BeINOIHEHMSI TPYIIIIOBOTO WIM MHANBUYAJIBHOTO 3aJaHUS
MpeAcCTaBIsIeT co0oil  kpatkoe (3-5 MHH) U3I0KEHHE CYTH BBITIOJHEHHOHW pPaboTHI,
COIIPOBOJKIAOIEECs] KOMIbIOTepHO npe3eHTanueil. [locnenuss nomkHa BKIoyaTh He Oojee 5
CJIAaI0B.

Bonpocekl 1Jis1 yCTHOT0 KOHTPOJIsl 3HAHUM 1o pa3aeay Ne 1
«BBenenne. CoBpeMeHHAsi XMMHY€CKasi MPOMBIILJIEHHOCTh. XMMUSI B MHTepecax
YCTOIYMBOIO Pa3BUTHS WIH «3eJIeHasD» XUMU»
1. Cdopmynupyiite ABEHAALATh NPHUHIHUIOB <«3EJIEHOW» XHUMHU, KOTOPBIMU CIIETyeT
PYKOBOJCTBOBATHCS UCCIIEA0BATENSIM, paOOTAIOIINM B JAaHHOU 00JIaCcTH.
2. Ha kakue jBa HampaBICHUS MOXKHO Pa3AeIUTh MPOOIEMbI, HAXOASIIUECS B KOMIIETCHITHH
«3eJIeHo» XuMHuH? OxapakTepHu3yiTe ux.
3. Ilepeunciaure OCHOBHBIE BEIIECTBA, 3arPsI3HAIOIIME BO3AYX B ropoaax Poccun n ykaxxkure
UX UICTOYHUKH.
[To xakuM mpU3HAKaM MOXKHO KJIacCU(DHUIIMPOBATH MPOMBIIIICHHBIC TEXHOIOTHH?
JlaliTe KpaTKyI0 XapaKTepUCTUKY ChIpbeBOi 0a3nl PD.
[losicHUTE TEPMUH «YCTONYUBOE PA3BUTHE).
JlaliTe HECKOJIBKO OMPENEICHUN TEPMUHY «3€TI€HAs] XUMUS.

Now e

Bonpocekl 1Jis1 yCTHOTO KOHTPOJIsi 3HAHU# Mo paszaeiay Ne 2 «3ejieHasD» XUMHS B
aeiicTBuM. ATOMHas 3¢ PpekTuBHOCTD. IIprMepsI «3e1éHBIX) pelleHni NpH
MPOBEACHUH XUMHYECKUX PeaKIHii»
1. Kakue KonuuecTBEHHBIE OLIEHKH PUMEHSIOTCS B 3€JI€HON XUMHUH?
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[Tpusenure npumepsl mpoueccos co 100 % aTomHoN 3¢ (HEKTUBHOCTHIO.

HazoBute 4erbipe ¢a3pl METOJOJOTHM OIEHKH X)Hu3HeHHOro uukiaa (OXL) mpomykra.
Kakoii HopMaTHBHBIN TOKYMEHT ONUCHIBAET OOIIYIO CTPYKTYPY, IPHUHIIMIIBI K TPEOOBAHMS
K ITpoBesieHuto uccienopanuii OXKI?

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

Yro Takoe karanuz?

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

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

Kakue ocHOBHBIC IPeHMYIIIECTBAa TPUMEHEHHUSI OMOMACCHI BBl 3HAETE?
[TpuBenuTe mpuMepbl BOZMOKHOTO CHIPBS AJIsi OMOTOILINBA.
[IpuBeauTe Tpu cTpaTErUu MOTYUCHHS] XUMUIECKHIX MPOAYKTOB U3 BTOPUYHOU OMOMACCHI.
JaiiTe onpeenieHrne MOHATHIO CBEPXKPUTHUYECKUH (DITIOUT M OTIMIIIATE OCOOCHHOCTH 3TOTO
COCTOSIHHUSI.
KakoBbl OCHOBHBIE JOCTOMHCTBA U HEJOCTATKHU HCIIOIb30BaHUS B KAUECTBE PACTBOPUTENS
CBEPXKPUTUYECKUX KUIAKOCTEH?
UTo 03HayaeT TEPMUH MOHHAS KUJKOCTh?
KakoBbl OCHOBHBIE JOCTOMHCTBA U HEJJOCTATKU UCIOJIb30BAHUS B KAUE€CTBE PACTBOPUTEIIS
HOHHBIX KUIKOCTEH?
[IpuBenure npuMepsl BO3MOKHOTO TPOMBIIUIEHHOTO MPUMEHEHHUSI HOHHBIX JKUJKOCTEN B
Ka4yeCTBE PACTBOPHUTEIICH.
Uto Takoe MEXaHOXUMHUS?

. PeaKHI/Iﬂ METaTe3ucCa U €€ 3HAUCHUEC IJI Pa3BUTUA OPTraHUYCCKOr0 CHHTE3a.

Bonpocel 1Jis1 yCTHOTO KOHTPOJIsl 3HAHUI 1o pa3aeny Ne 4
«HoBble XUuMHYecKHe CTPYKTYPbI H MATePUAJIbI»
Kakue npomblIieHHO 3HAYUMBIE TPOTYKTHI MOKHO MOJIy4YaTh U3 TEPHIEHOB?
Kaxue npoMpIIIEHHO 3HAYUMBbIE TPOIYKTHI MOKHO MOJIy4aTh U3 JIMTHUHA?
Kakue TpeboBaHus MpeIbsABISIOTCS K MaTepuaiam JUisi IPOTe3UPOBaHUS?
[IpuBenuTe puMepsl COBPEMEHHBIX MATEPUAJIOB IS IPOTE3UPOBAHUS.

Bonpoch! 1J1s1 yCTHOTO KOHTPOJIsI 3HaHUI 1o pasgeay Ne 5

«MeTtoasbl peajJM3anuu 3eJeHbIX MPOLECCOB»
Kakue memOpannbie MeToib1 Bbl 3HaeTe?
UTto Takoe anexkTpoauanus?
Kakne MmeMOpaHbI HCTIONB3YIOTCA ISl IPOBEIEHUS 3ISKTporuann3a’?
Yem MeMOpaHHBIN AJIEKTPOIIU3 OTIMYAETCS OT AJIEKTpoauann3a’?
Kakne meMOpaHbI HCTIONB3YIOTCA AJIsl IPOBEICHHSI MEMOPAHHOTO 3JIEKTpon3a’?
Kak koHTposMpyeTcs npouecc 3JeKTpoarnann3a’
Kakue napameTpsl HCIONIB3YIOTCS 711 OLICHKH 3()(HEKTUBHOCTH IEKTpoAnaIn3a’?
Kakne KOMIIOHEHTBI paCTBOPOB MOKHO PA3IENATH C IOMOLIBIO 3JIEKTpOAAann3a?
Jns pa3zmeneHuss KakMX OpPraHHO-MUHEPANbHBIX CMecei MOXKET OBITh MCIOJIb30BaH
BIEKTPOIUAIIN3?

Bomnpocel 1Jis1 yCTHOTO KOHTPOJIsl 3HAHUI 10 pa3jaeiny Ne 6

10



«TpagMuHOHHBIC U HETPAAUIMOHHbIC HCTOYHUKH HEPTUU»
1. Kakue 0CHOBHBIE SKOJIOTHUECKUE MTPOOIEMBI HCIIOIB30BAHUS HE(YTEIPOIYKTOB B KAUECTBE
ToruinBa Bel 3Haere?
I'mpposnepreruka. ['MAPO3IEKTPOCTAHIMM, MPUIUBHBIE 3JieKTpocTaHuuu. MI/I-
re€HEPaTOpPBI
Berposnepreruka. BerpoanekrpoctaHiuu.
ConneyHas 3Heprus. TUTIBI COTHEYHBIX OaTapei.
Ucnons3zoBanue temnoBoit sneprun ComnHIa.
['eotepmanbHas sHepreTuka. TernaoBble CTAHIINY.
OHeprus BpalleHus 3eMIIM U €€ MarHUTHOTO MOJIS.
Bonopoanas sHepreTuka.
OOBsicHUTE TPUHIIUT PAOOTHI TOITMBHBIX 3JIEMEHTOB.
0. I[lepeuncnure TUMBI MPUMEHSIEMBIX B TOIUIMBHBIX 3JIEMEHTAaX MEMOpaH U X OCHOBHbBIE
CBOWCTBA MEMOpaH.
11. Tlepeuncnute OCHOBHBIE MPOOJIEMBI MONYYSHHUS M XPAaHEHHsS] BOJOPOAA AJsl TOTUIMBHBIX
AJIEMEHTOB.
12. Kakue  cmocoObl  HAKOIUICHHWS  JHEPTMHM  JJIS  QJIbTEPHATUBHBIX  HWCTOYHUKOB
nepuoanyeckoro aercTeus Bel 3Haere?
13. Yro Takoe XMMHUYECKUE UCTOUYHUKH TOKA?
14. O6bsacHUTE NPUHIUT PabOThHI raIbBAHUYECKOTO JIEMEHTA.
15. BuoTomMBo paCTUTENHLHOTO U )KMBOTHOTO npoucxoxaeHusd. Pamc. Cmech ESS.

i

=00 N U kW

I'pynnoBoe 3aganue mo pasaeiny Ne 2 ««3ejieHasH» XuMHS B 1eHCTBUM. ATOMHAasI
3¢ pexTuBHOCTL. IIpUMeEpBI «3€JIEHBIX» PEelIeHUH NIPH NPOBEACHUH XUMHYECKUX PeaKIuii»
[IpokOMMEHTHUPYWUTE TaHHBIE, PUBEACHHBIC B TAOIHIIE
E-dakrop u Macmrabbl XUMUYECKUX MTPOU3BOACTB*

E-cbakTop
(OTHOLWEHNEe
Otpacnb MponsBOACTBO, | konmuectsa
NPOMBILLIIEHHOCTH TOHH/T NOGOYHBIX
NpOAYKTOB K
Konu4yecTey
HYXHbIX
NpoAyKTOB)
HedrenepepaboTka 106-108 MeHee 0,1
OCHOBHbIE XMMU4eckue 104-108 1-5
npoayKTbl
MpoayKTbl TOHKOTO CUHTE3a 10%-104 5-50
dapmaueBTUYeECKHE 10-108 25-100 n
npenaparbl bonee

Ha ocHOBaHuMM [aHHBIX, NOpPHUBEIEHHBIX B TalnHile, TMOATBEPAUTE WJIH OINPOBEPTHUTE
YTBEPKJICHHE, UTO T€ OTPACTU MPOMBIIUIEHHOCTH, KOTOPBIE CUUTAIOT TPA3HBIMU, HA CAMOM JIEJIe
OTHOCHUTEJIbHO YncThie. HOBBIE OTpaciu, ¢ BHICOKOW HOPMOI MPUOBLIH, U B KOTOPBIX MPUMEHSIOT
0oJiee CI0KHBIE XUMUYECKHE MTPOIIECCHI, SIBIISIOTCS OTHOCUTENIBHO O0Jiee TPS3HBIMHU.

* u3 marepuanoB caiita «CepBep MUCTAHIIMOHHOTO OOydYeHHsS XHMHUecKoro ¢akynabreta MI'Y»
http://vle3.chem.msu.ru/my/

ﬂaHHOG 3aJaHUC MOXKCET BBIIIOJHATECA B TOM YHUCIEC KaK HWHIWBUAYAJIbHOC (B Ka4deCTBC
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CaMOCTOSITeNIbHOM pabOThI ¢ MOCIEAYIOUIUM KOHTPOJIEM B TEUEHUU ayTUTOPHOTO 3aHATHS.

IIpyumep MHAMBHUAYAJIBHOIO 3aJaHUSA 10 pa3aesy Ne 2
««3esieHas» XUMUSA B ielicTBUU. ATOMHast 3pPekTUBHOCTD. [IpuMepsl «3e1EéHbIX»
peleHuii NPy MPOBeAeHUH XUMHYECKHUX PeaKkIui»

I[J'I}I MNPUBCACHHOI'O TCXHOJIOTMYCCKOTO IMPOoHecca 3ali0JIHUTC T36HI/IL[yI

Mpouecc McxogHble peareHTsl | OTxoab!

U paccuuraiite E-akTop nanHoro mporecca.
IIpumep 3axanus no paszaeiay Ne 3 «Opranuvyeckue pacTBOPUTEH U UX AJIbTEPHATHBbBI»

BrimonauTE CpaBHEHME TPATUIIMOHHOTO M HOBOTO CIIOCOOOB CHHTE3a HOyNpodeHa ¢
TOYKHU 3PCHUS 3€JICHOW XMMUHU.

3a/iaHue MOXET BBITIOJHATCS B MAJIBIX TPYIIAX CTYICHTOB WY UHAUBUIYAILHO KaK
camocTosTeNbHasg padoTa ¢ MOCIeAYIOIUM KOHTPOJIEM BO BpeMs KOHTAKTHOM pabOTHI ¢
IpenojaBaTesieM.

IIpumep 3ananus no pasgeny Ne 4 «HoBble XuMHYecKHe CTPYKTYPbI H MATEPHAJIbD)

[Ipoananu3upyiTe ¢ TOUKK 3pEHUS MPUHIIMIIOB «3€JICHOW» XUMHUH MPEAJI0KEHHbBIN
VHHOBALMOHHBIN MPOEKT «JIpHSHAS LIEIUTI0I03a%.

3aIIaHI/I€ MOXKET BBIIIOJIHATCA B MaJIbIX rpynr{ax CTy,ZleHTOB nin I/IHZ[I/IBI/I,Z[yaHI:HO KaK
camocTosTeNbHas paboTa ¢ MOCIEAYIONUM KOHTPOJIEM BO BpeMs KOHTAKTHOM pabOTHI ¢
npenonasaresieM. I1o pe3ynbraraM BbIIOIHEHHUS CTYACHTHI JOJKHBI IPEAOCTABUTh KPATKUM
OTYEeT ¥ MMOATOTOBUTH COOOIICHHE HA 5-7 MUHYT.

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

[Ipoananu3upyiTe ¢ TOUKU 3pEHUS IPUHIUIIOB «3€JIECHON» XUMUHU J[Ba IIPOLIECCA ITOIy4EHUs
NOJINypETaHA:

1) CuHTE3 MONMYypPETaHOB C MCTIOJb30BaHUEM (hOCTEeHA.
2) Cxema cHHTEe3a MOJIMYPETAHOB C UCIOJIB30BAaHUEM OKCHA YIIIepoa.
Kaxoit u3 1ByX crmoco00B COOTBETCTBYET MPHUHIIUIIAM «3EJICHOW» XUMUHU U TIoUueMy?
4.2 ®oH/I OLIEHOYHBIX CPEACTB /sl MPOBeIeHNs MPOMEKYTOUYHOI aTTecTAlNU

Bomnpocsl K 3a4eTy o AMCHMIIINHE
1. CoBpeMeHHass XUMHUYECKas IPOMBIIIEHHOCTb U NPEANIOCHIIKY CO3/1aHNUs 3€JIEHON XUMUH.
ChopmynupyiiTe aBeHaAaTb MNPUHIMUIIOB «3€JCHON» XHUMHH, KOTOPBIMHU CJEIyeT
PYKOBOJICTBOBATHCS MICCIIEIOBATENSIM, PA0OTAIONIMM B JaHHOM 001acTH.
3. Ilepeuncnute OCHOBHBIE BEILIECTBA, 3arPA3HAIONIME BO3AYX B ropoaax Poccuun u ykaxure
UX UCTOYHUKH.
4. Knaccudukamus IpOMBIIUICHHBIX TEXHOJIOTHH.
JlaiiTe KpaTKyr0 XapaKTepUCTUKY ChIpbeBoi 6a3bl PO.

e
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6. IIpuHIMIIBI PaCCMOTPEHUS XMMHUYECKOW PEaKIHMH C TOYKU 3PEHUsS 3€JIeHON XuMHH. E-
daxTop. AToMHas 3P PEKTUBHOCTS.

7. OleHKa )KM3HEHHOTO 1IUKJIa TPOAYKTa U IpoIiecca.

8. CpaBHUTENbHAS XaPAKTEPUCTUKA KATAIUTUYECKUX U CTEXMOMETPUUYECKUX MPOLIECCOB.

9. buomacchl Kak ChIpbe IS PA3JIMYHBIX MPOIECCOB.

10. Crpareruu noiay4eHuss XUMMUYECKUX MPOTYKTOB U3 BTOPUYHON OMOMACCHI.

11. CBepxkputnueckue QOB U UX TPUMEHEHUE B KAU€CTBE PACTBOPHUTEIICH.

12. NoHHBIE )KUIKOCTU U UX UCTIOIB30BAHMS B KAUECTBE PACTBOPUTEIICH.

13. Mexanoxumus.

14. Peakiusi MeTaTe3nca U €€ 3Ha4eHHE JIJIsl PA3BUTHSI OPIraHUYECKOTO CUHTE3A.

15. Knaccudukanust MeMOpaHHBIX METOJIOB.

16. BapomemOpaHHbIe ITPOIECChl 1 MEMOPAHBI.

17. DnekTpoMeMOpaHHBIE  METONBI  pa3lelieHuss W KOHIICHTPUPOBAaHUS  PACTBOPOB
AJEKTPOJIUTOB.

18. MeMOpaHHBIN IEKTPOIIU3.

19. Dxonoruyeckue nMpoodIeMbl HCIIOJIb30BaHMUs HE()TEPOTYKTOB B KAUECTBE TOIINBA.

20. I'mgposnepretuka. ['MOpPO’NEKTPOCTAHIIMM, MPUIUMBHBIE 3yekTpocTaHuuu. MIJI-
reHepaTophl

21. Berposnepreruka. BeTpossiekTpocTaHIIUH.

22. ConneyHas sHeprus. Turel comHeuHbIX OaTapeil.

23. Ucnonb3oBanue TerioBor sHeprun CoJHIia.

24. I'eorepmanbHasi SHEpreTruka. TernaoBble CTaHIINH.

25. DHeprus BpallleHus1 3eMJIM U €€ MAarHUTHOTO TOJISI.

26. BonopoaHast sHEpreTHKa.

27. ToruuBHBIE AeMEHTHI. [Ipo6iemMbl ToydeHUs U XpaHEHHUsT BOAOPOAA ISl TOTUTMBHBIX
AJIEMEHTOB.

28. XMHUYECKHE UCTOYHUKH TOKa.

29. BUOTOIUIMBO PACTUTENHHOTO U YKUBOTHOTO MPOUCXOKICHUSI.

CTyI[CHTLI 065I3aHI>I CAaTb 3a4YCT B COOTBCTCTBUHU C PACIIMCAHHUCM U y‘-I€6HI:IM IIJIaHOM.
3auer sBnseTcss GopMOil KOHTPOJIS YCBOCHHUS CTYIAEHTOM y4eOHOM MpOorpaMMBbl MO JIUCHUILIMHE.
3auer 10 MMpOCIyHIaHHOMY KYPCY MOXKCT 6LITI> BBICTABJICH HAa OCHOBaHHUHN OLCHKU ACATCIBHOCTU
CTyJEHTa B CEMEeCTpe, a HMMEHHO - IO TOCEHIAeMOCTH JIEKIIMH, TEKyIIeMy KOHTPOJIIO
ycrneBaeMocTH (YCTHBIM ONPOC) M pe3ysIbTaTaM BBIIOJHEHHUS TPYNIIOBBIX U MHAMBHUAYaJIbHBIX
3aganuii. [Ipu sToM gomyckaetcs Ha o4HOU dopMme 00ydeHus npomyck He 6oaee 20% 3aHATHH.
CryneHTbl, y KOTOpPBIX KOJIMYECTBO IPOMYCKOB IIPEBBIIIAET YCTAHOBJIEHHYID HOPMY, HE
BBITIOJTHUBIINE BCE BHUJIbI pabOT M HEYAOBIETBOPUTEIBHO pabOTaBIIME B TEUEHHE CEMECTpa,
MPOXOJAT coOeceloBaHUE C TperojaaBaTeleM, KOTOPBIA OMpalIMBaeT CTYACHTAa Ha MpPeIMeT
BBISIBJICHUS 3HAHUSI OCHOBHBIX MOJIOKEHUH TUCUUIUIMHEL. J[J1s mosydeHus 3adera oOydaromuics
JOJIKCH OaTh YAOBJICTBOPUTCIILHBIC OTBCTHI Ha BCC BOIIPOCHL.

Kpurepuu onenku:

- OIICHKA <«Ba4YTCHO»: CTYACHT BJIAACCT TCOPCTUICCKUMHU 3HAHUAMU 11O JAHHOMY pa3aciy,
OTBETHI 1IEJIOCTHBIE U MOJIHbIE, CTYJIEHT YBEPEHHO BIIaJCeT MaTepUaIOM U JOMYCKAeT TOJIbKO
HE3HAYUTCIIbHbBIC OIJ_II/I6KI/I B OTBCTC.

- OIICHKA «HE 3aYTEHO»: MaTepuall He YCBOEH WJIM YCBOEH YaCTUYHO, y CTY/IEHTA He
c(hOpMHUPOBAHO IIEIIOCTHOE MPECTABICHNE O COITUATBHOM U MOJIUTUYECKOM 3HAYCHU U
KOHIEMIMH YCTOWYUBOT0; OH 3aTPYAHIETCS] B OMUCAHUH BO3MOXKHOCTEH KOMIUIEKCHOTO
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WCITOJIH30BAHUS MPUHIIUIIOB "3eIEH0N XUMHUH" 1 UX HanOoJIee palluOHAILHOTO IPUMEHEHUS TSI
pelIeHus KOHKPETHBIX MPOU3BOJICTBEHHBIX 3a]1a4 MO CO3/IaHUI0 TEXHOJIOTHYECKUX CXEM C
MHUHUMAJIbHOU 3KOJIOTUYECKOW HArpy3KOoHu.

OueHouHble CpeacTBa Il MHBAJIWAOB U JMI] C OTPAHUYECHHBIMHU BO3MOKHOCTSIMH
3I0POBbSI BEIOUPAIOTCS C YUETOM MX MHAMBUAYAIBbHBIX MCUXO()U3HUECKUX OCOOCHHOCTEH.

— TpU HEOOXOJMMOCTH WHBAIUAAM M JUIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBBS
MPEIOCTABIISETCS JOMOJHUTENBHOE BpEeMs I MOATOTOBKY OTBETA HA 3a4eTe;

— TpU TPOBEICHUM TMPOLEIYypPhl OICHUBAHUS PE3yJIbTaTOB OOyYEHUS WHBAIHIOB M JHUI] C
OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3710POBbsI MPEIYyCMaTPUBAETCS HCIOIb30BAaHUE TEXHUYECKUX
CPEIICTB, HEOOXOAMMBIX UM B CBSI3H C UX HHIWBUIYaTbHBIMU OCOOCHHOCTSIMU;

— TpU HEOOXOTUMOCTU AJi1 OOydYarolUXCsl ¢ OTPaHMYEHHBIMH BO3MOYKHOCTSMHU 3JI0POBBS U
WHBAJIMJIOB MMPOIIEIypa OIECHUBAHUS PE3yJIbTATOB O0YUCHHSI MO JUCIUILTUHE MOKET MPOBOIUTHCS
B HECKOJIBKO JTaroB.

[Ipouenypa oreHUBaHUsI Pe3yabTATOB OOYYCHHUS MHBAIUAOB U JIMI[ C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMU 3[I0OPOBbSl 1O JUCHUIUIMHE (MOAYJIIO) MpeAycMaTpHUBaeT IMpeAoCTaBICHUE
uHbopManMu B QopMax, aJanTHPOBAHHBIX K OTPAHUYCHHUSIM WX 3J0POBbS U BOCIPHUSATHUS
uHbOpMaIuu:

st unn ¢ HapyIeHUsAMH 3PEHUSL:

— B IIeYaTHOU (popMe YBEITUUCHHBIM MIPUPTOM,
— B hopMe IEKTPOHHOTO TOKYMEHTA.
Jlis i ¢ HapyIIeHUSIMH CTyXa:
— B reyaTtHo# (opwme,
— B hopMe 3JIEKTPOHHOT'0 TIOKYMEHTA.

J1st i ¢ HapyIeHUsIMHU ONOPHO-JBUTATEIBHOTO anmapara:

— B IIeUaTHOU opme,
— B hopMe IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTa
00yJaromuxcs.

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

5.1 OcHoBHas auTEpaTypa:

1. Jlapuonos, H. M. TIpoMebIniieHHast 2K0JIOTHS [ DJIEKTPOHHBIN pecypc] : y4eOHUK M IPAKTUKYM
TSt akageMmudeckoro O6akanaBpuata / H. M. Jlapuonos, A. C. Psa0ObIiieHKoB. - 2-¢ u3., nepepad.
u gor. - M. : FOpaiit, 2015. - 381 c. - https://biblio-online.ru/book/E7492 A42-9F3E-4872-AC6F-
A1BI1F2C17D5

2. T'ogpimuyk, A. FO. Dxosnorus HaHOMaTepHUaioB [ DIEKTPOHHBIN pecypc] : yaeOHoe mocodue / A.
IO. Togpimuyk, I'. T'. CaBenbeBa, A. I1. 3bikoBa. - M. : Jlaboparopus 3uanuid, 2015. - 275 c. -
https://e.lanbook.com/book/66234

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

5.2 lonosiHUTeIbHAS JIUTEPATYPa

buomerannoopranndeckast XuMust [ DIEKTPOHHBIN pecypc] : yued. mocodre — DIIeKTPOH.
naH. — Mocksa : MU3natenscTBo "JlabopaTopus 3uanuii", 2015. — 505 ¢. — Pexum moctyma:
https://e.lanbook.com/book/66354. — 3ar. ¢ skpaHna.
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Jl51s ocBOEHMSI AUCUMILTMHBI HHBAIUIAMH U JIUIIAMH C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU
3I0POBbS MMEIOTCSI M3JaHHs B JJICKTPOHHOM BHJIE B 3JEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JTab» n «FOpaidry.

5.3. llepuoauyeckue U3IaHusA:

1. Yenexu xumun

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

4. BezomacHOCTh B TexXHOChEpPE

5. TexHonoruu rpaxxJaHckoi 0e30macHOCTH

6. Ilepeyenb pecypcoB  HH(POPMAIMOHHO-TEJEKOMMYHHMKANMOHHON  ceTH
«HTEepHeT», HEOOXOAMMBIX JISI OCBOEHHSI AMCUUIJIMHBI (MOIYJIs1)

1. http://www.greenchemistry.ru/ - HaydHo-00pa3oBaTeNbHBI HEHTP «XWUMHS B HHTEpECax
YCTOWYMBOTO Pa3BUTHS - 3€TICHAST XUMHUSD»

2. http://www.rfbr.ru/rffi/ru/library bubnmorexka Ha odurnmansom caiite Poccuiickoro ¢onmga
(hyHIaMEHTATLHBIX UCCIICTOBAHUI

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

7. MeToanuyeckue yKa3aHus 1151 00y4aromUXCs M0 0CBOEHUIO TUCUUIJIMHBI (MOIYJIA)

YcnemHoe OCBOCHHE AWCIMIUIMHBI TPEANoNiaraeT AaKTUBHOE, TBOPYECKOE Yy4yacTHe
CTYyJICHTa ITyTeM TUTAHOMEPHOM, TTOBCEHEBHON PaOOTHI.

Paboma c koncnexmom nexyuii. IIpocMoTpHUTE KOHCIIEKT Cpa3y MOCIE 3aHATHH, OTMETHTE
MaTepuall KOHCIIEKTa JIEKIIMIA, KOTOPBIM BBI3BIBAET 3aTPYJAHEHHMS )i MoHUMaHusA. [lonbiTalitech
HAlTH OTBETHI Ha 3aTPYJHUTENBLHBIC BOMPOCHI, UCTIONB3YSI PEKOMEHIyeMyto nuTeparypy. Eciu
CaMOCTOSITEIIbHO HE y/IaJIoCh pa3o0paThCsl B MaTepuaie, chopMyIupyiTe BOMpOCkl U 00paTUTECh
3a MOMOIIBIO K MPENOIAaBATENI0 Ha KOHCYIbTAIIMH WU OV KaWIIeH JISKIUH.

PerynspHo oTBoauTe Bpems AJisi MOBTOPEHUS MPONHIEHHOIO MarepHasa, IpoBepsisi CBOU
3HAHMS, YMEHHS U HABBIKU IO KOHTPOJIHHBIM BOTIPOCAM.

OCHOBHBIM BHUJOM ayJUTOPHOM pabOTHl CTYIAEHTOB SIBISIOTCS CEMHUHAPCKHUE 3aHSTHUS,
KOTOpBIE CIy’KaT JUIsl 3aKpeIICHHs] M3YYeHHOTO Marepualia, pa3BUTHS YMEHUN U HaBBIKOB
MOJTOTOBKU JIOKJI/I0B, COOOIIEHUH, MPUOOPETEHUSI OMbITA YCTHBIX MYOJIMYHBIX BBICTYIUICHHH,
BEJICHUSI UCKYCCUU, apTYMEHTAIIMH U 3aITUTHI BHIIBUTAEMBIX MOJIOKEHUH, a TAKKE AJIST KOHTPOJIIS
IpernojaBaTesieM CTENEeHU MOATOTOBICHHOCTH CTYACHTOB IO N3Y4aeMOM TUCUHUIIIMHE.

CeMuHap mpearnonaracT CBOOOTHBIM OOMEH MHEHHSIMH 10 u30paHHON Tematuke. OH
HAUYMHAETCS CO BCTYIMHUTEJIBHOIO CJIOBa MpenojaBaTesis, (GOpMYyIHUPYIOIIETo LEedb 3aHATUS U
XapaKTepU3YIOIIETO €ro OCHOBHYIO MpOOJeMaTHKy. 3areM, KaK MpaBWIO, 3aCTyIIUBAIOTCS
coo0rieHus cTyaeHToB. OOCYKIeHUE COOOIIECHHSI COBMEIIAETCS C PACCMOTPEHUEM HaMEUYeHHBIX
BonpocoB. CoOOIIeHUs, MPEANOoNaralole aHaIU3 MyOIuKauil MO0 OTAEIBHBIM BOIIPOCAM
CeMHHapa, 3aclylIMBalOTCs OOBIYHO B cepeAuHe 3aHATUA. [loomipsieTcss BbIIABHXKEHUE U
o0CyXJIeHHE aIbTePHATHBHBIX MHEHHI. B 3aKIIOYMTENTFHOM CIIOBE MPENOaBaTelb MOJBOIUT
UTOTU O0OCYXJEHUST U OOBSABISET OIEHKU BBICTYMABIIMM CTyAeHTaM. B memsix koHTpons
MOJTOTOBICHHOCTH CTYJCHTOB M TPUBHUTHS MM HABBIKOB KPATKOTO MHCHMEHHOTO H3II0KCHUS
CBOHMX MBICJIEH MperoaaBaTeib B XOA€ CEMHUHAPCKHUX 3aHATHI MOXKET OCYLIECTBISTh TEKYIIUN
KOHTPOJIb 3HAHHIA B BHJIE YCTHOTO OMPOCA WM MUCHMEHHBIX MPOBEPOYHBIX PabOT.

[Ipy noaroToBke K CEeMHUHApPy CTYACHTHI HMMEIOT BO3MOKHOCTH BOCIIOJIb30BAThCS
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KOHCYJIbTAIMSIMU npenoaBatens. Kpome yka3aHHBIX T€M CTYAEHTHI BIPaBe, IO COTJIACOBAHUIO C
npernoJiaBaTeneM, H30MpaTh U APYrue HHTEPECYIOUIHE UX TEMBI.

BrinonnaeHue epynnosvix u uHOUBUOYATLHBIX QOMAUHUX 3A0AHUL IBIIIETCS 0053aTeIbHON
(dopMOii caMOCTOATENBHOM pabOThl CTYJICHTOB U INpENroaraeT MOArOTOBKY MHIWBUIYAIbHBIX
WIM TPYNIOBBIX (Ha YCMOTpEHHE MpernojaBaTelis) 3aJaHuid M JOKIAJO0B IO pe3yibTaTaM HX
BBITIOJIHEHUS ¢ 0053aTEIbHOM MYJIbTUMEMIHON MpEe3eHTaIHEH.

TpeOoBanus K I0KJIANY:

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

Bpewms noknana 3-5 MUHYT.

IIpu npoBepke 3agaHuil ¥ 10KJIaa NpenoJaBaTeaeM OLeHUBAKTCS:

e 3HaHMe (PAKTMYECKOIO MaTepualia, YCBOCHHME OOILIMX IpEeJICTaBICHHUH, MOHATUH MO TeMe
pedepata, a TakxKe 10 U3y4aeMOM JUCIUIUIMHE;

e CreneHb 0OOCHOBAHHOCTH APTYMEHTOB U OOOOIEHHH, JJOTMYHOCTh U IOCIIEAOBATEILHOCTh

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

CHOCOOHOCTH K 0000IIIEHHIO, ITHPOTA KPYro3opa aBTopa.

Kynbrypa uznoxxenust u opopmiaeHus MaTepuana.

YMeHue 4€TKO U JJOTMYHO JI0JIOKUTh OCHOBHBIE PE3YNIbTaThl paOOTHI;

KauecTBo 1 HH(OPMATUBHOCTD MILTIOCTPAILIIOHHOTO MaTepHaa,

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

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

KayecTtBo yueOHOH pabOTHI CTYAECHTOB IPENo/aBaTellb OLIEHUBACT B KOHIIE CEMHMHApA,
BBICTaBIISASA B paboumii )KypHas Tekymue oreHKd. CTyJeHT UMEeT IPaBO 03HAKOMHUTHCS C HUMHU.

B ocBOoeHMU MUCHMITIMHBI WHBAIKWIAMU M JIMIAMH C OTPAaHUYCHHBIMH BO3MOXKHOCTSMU
3I0POBBSl  OOJIBIIIOE 3HAYCHUE HMEET WHIWBUIyallbHas ydeOHas pabora (KOHCYJIbTAIMH) —
JIOTIOJTHUTEILHOE pa3bsiCHEHNE Y4eOHOTr0 MaTepHara.

WuauBuayanbHble KOHCYJbTAllMM 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, HCNOJb3yeMBbIX IPH OCYLIECTBICHHH
00pa30BaTeJbLHOI0 MPOLECCca MO AUCHUTIUHE (MOIYJII0)

8.1 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHI

Hcnonp30BaHue DIIEKTPOHHBIX —IPE3EHTALMM IPU  MPOBEICHUU JIEKIMOHHBIX H
IIPaKTUYECKUX 3aHATUN.

8.2 IlepeyeHp HE0OX0AMMOI0 MIPOrPAMMHOI0 O0ecreYeHus!

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

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

®denepanpHas  rocymapcTBeHHas — mHGopmainmoHHas — cucreMa  «HanwmonampHas
aNeKTpoHHast 6nbaroTeka» https://H30.pd

baza nanueix Hayunoii snektponHoii 6nbnmnorekun eLIBRARY.RU https://elibrary.ru/
baza  OTkpbITBIX  nmaHHBIX MwuHuCTEpCTBA TpyAa M COLUAJIBHOM  3alllUTHI
P® https://rosmintrud.ru/opendata

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

Bba3el nanubix MuHHCTEPCTBA SKOHOMHUYECKOT0 pazputus PO http://www.economy.gov.ru

Odunmanbueiii caidt denepaibHOTO areHTCTBA MO TEXHUYECKOMY PETYIUPOBAHHMIO H

meTposioruu http://protect.gost.ru/

9. MarepuaJbHO-TeXHHYECKAS

0aza, HeoOxoamMasi I  OCYLIECTBJICHUS

00pa30BaTeJbLHOIO0 Mpolecca Mo AUCHUIJINHE (MOIYJII0)

MaTtepuanbHO-TeXHHYECKOE 00ecredeHNe JUCIIUILINHBI

No Bua pabor
(MOIyJIsl) ¥ OCHAIIEHHOCTh
1. Jlexunonnsie 3anusatus | Jlekumonnast aymuropust (ayn. 322c, 416c, 126¢, 422c),
OCHaII[eHHAas] TTPE3CHTAIMOHHON TEXHUKOW (IMPOEKTOp, dKpaH,
KOMIIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIMM HPOTPaMMHBIM
obecneuenuem (I10) ans memoHCTpamuu MyIbTUMEIUHHBIX
IIpE3EHTALHM.
2. CemuHnapckue 3ausatust | Ayauropus (aya. 322c¢, 416c¢, 126¢, 422¢, 332¢), ocHameHHas
IIpE3eHTAalMOHHON TEXHUKOMN (mpoextop, JKpaH,
KOMIBIOTEP/HOYTOYK WJIM TEPEHOCHOM MYJIbTHMEIUWHON
TEXHUKOM) u COOTBETCTBYIOIINM MPOrpaMMHBIM
obecneuenuem (I10) mns meMoHCTpanMM MYJIBTUMEIMIHHBIX
IIPE3EHTALUMN.
3. ['pynnoBbie VYueOHast ayauTopus JJIsl MPOBEACHUS 3aHATUH JICKIIMOHHOTO
(MHAMBUAYATHHBIC) tumna (ayn. 322c, 416¢, 126¢, 422¢, 332c¢)
KOHCYJIbTAIIUH
4. Texymuii ~ KOHTpOJb, | YueOHas ayAUTOpHs AJs MPOBENEHUS 3aHATUN JIEKIIMOHHOTO
MIPOMEXKYTOUHAS tumna (ayn. 322c¢, 416¢, 126¢, 422¢)
aTTecTanus
3. CamMocrosTenbHas AyIuTOpUU, OCHAILICHHBIE KOMIIBIOTEPHOW TEXHHKOHW C
pabora BO3MOXKHOCTBIO  MOAKIIOYEHUss K  cetu  «MHTepHET»,
MpOrpaMMOMl  SKpPaHHOTO YBEIMYECHHS H  OOCCIICUCHHBIN

JOCTYTIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny yauBepcuteta (400c, 401c, 431c, 329¢)
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