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Mporpamma oucunnnmHbl "3eneHas XuMmsa ons yctonymsoro passmtms”; 04.05.01 "dyHaameHTanbHas U npuknagHas xmmMus'".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma oucunnnmHbl "3eneHas XuMmsa ons yctonymsoro passmtms”; 04.05.01 "dyHaameHTanbHas U npuknagHas xmmMus'".

Mporpammy amvcuunnvHebl paspaboTan(a)(n) 3aMecTuTens AUPEKTOpa NO BOCNUTATENBHOM 1 coumanbHon paboTte
NegmuHa A.B. (oupektopart xummyeckoro nHctutyta uM. A.M. Bytneposa, Xumnyeckuin nHCTUTYT uM. A.M. ByTtneposa),
Anna.Gedmina@kpfu.ru ; 3amectutens onpekTopa no Hay4Hoi pneatensHocTn YenHokosa U.A. (ampekTopat
XmMmyeckoro nHetutyta um. A.M. Bytneposa, Xumuydeckuin HCTUTYT uM. A.M. Bytnepoga), Irina.Chelnokova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMNn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHLUmn npuobpeTaeMorn KOMNETEHLUN
MNK-3 CnocobeH NPUMEHATb OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX JUCLMMAVH B

NpogeccroHanbHoN AesTeNbHOCTM

YK-1 CnocobeH oCyLlWecTBNATL KPUTUYECKUIA aHANU3 NPOBNEMHbIX CUTyauuii Ha OCHOBE
CUCTEMHOro noaxona, BblpabaTblBatb CTpaTerno 4eNCTBUIA;

YK-2 CrocobeH ynpaBnsiTb MPOEKTOM Ha BCEX 3Tanax ero XW3HEHHOro LUnKna;

O6yyatolpmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

- BAXHEeWWWe NPUHLUWMbI U HAaNpPaBneHns PasBUTUS '3eIEHON XUMAK';

- COBpEMEeHHble CcTpaTermm passntua MI/IpOBOIZ NPOMbIWNMEHHOCT U NporpamMmbl npomsso,umenem XUMUYECKOMN
npoaykuun, HanpasneHHble Ha CoOXpaHeHune 0prxa|ome|71 cpenbl 1 0OCTUXeHne yCTOVI‘-H/IBOFO pa3snTuA O6Ll.l,eCTBa;

- OCHOBHble nMoaxodbl N NpuneMbl NposBeneHns '3eNEeHOro' XMMYeCKoro CUHTe3a;

- NPVHUMNbI BoiBopa NCXOAHbIX MAaTePUanoB, peareHToB, PacTBOpUTENel, yCIoBMiA NPOBEAEHNS pPeakLuii C TOHKU
3peHust obuel agpPeKTMBHOCTY XUMUYECKOTr0 CUHTE3a;

- TEXHONOrMYeCcKMe acnekTbl BHEAPEHUS U annapaTHoe opopmieHne '3eneHbix' XMMNYECKMX NpoLECCOB;
- 9KONOrMYyecKmne NpenmyLLecTsa KaTanmTmyeckmnx XMMmM4eckmnx npoLeccos;

- cneungrky NPOBEAEHUS XMMUYECKNX peakLmii 6e3 opraHN4ecKnx pacTBoputenei;

- NOAX0Abl K MONYYEHUO MPOLYKTOB U3 BO30OHOBNSAEMBIX UCTOYHWNKOB ChIPbS.

JonxeH ymeTb:

- ONepupoBaTh KKYEBLIMU MOHATUAMM '3eNEHas XUMUS' U 'yCTONYMBOE PasBUTHE';

- oueHMBaTb 3PPEKTUBHOCTb NPOBEAEHNS XUMUYECKUX peakLmMil N X 9Konornyeckme nocneacTsus;

- aHanM3npoBaTtb CylWweCcTByOWMne METOOANKN 3KCNEepnMeHTa N TEXHONOrNn NoJly4eHnsa XMMN4eCKnx sewecTB C TOYKN
3peHnsa nx 6e3onacHocTn ans 0pr>Ka+om,e|7| cpenbl 1 4yenoBseka;

- NPpennoXumtb HOBbIE 6e3onacHble crnocobbl nposeneHnsa XMMM4eCckKmnx npoLeccos 1N BHeOPATb UX B na60paToprlx n
NpPoOn3BOACTBEHHbIX YCNOBUAX;

- MPUMEHATb COBPEMEHHbIE MHPOPMALMOHHbIE TEXHONOMY NPU PeleHnn NpakTnyecknx 3ajay no peanmsaumnu
'3eNeHbIX' XMNYECKNX npoueccos.

JlonxeH Bnanetb:

- MeTogonorueri 6e30nacHOro NPoBeaAeHNst XMMUYECKIX NPOLIECCOB B NaBopaTopHbIX YCNOBMSIX 1 0COBEHHOCTSMU
npoBefeHNs NpoLlecca MaclTabnpoBaHus nabopaTopHbIX TEXHOMOT

- OCHOBaMu cTparternm opraHm3aunn '3eneHbIX' XMMUYECKNX npon3BoaCTB;

- nogxooammn K aHanndy nesateibHOCTU npeanpunatna XUMUNYECKOMN NPOMbILWNEHHOCTN C no3unuuin KoHuenuun bonee
6e3onacHoro npon3soncTea.

JonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

nnaHupoBartb W LeneHanpasieHHO YNpasnsaTh PU3NKO-XMMNUYECKUMU NpoLLeccamm, obecnevnsatb HesonacHble
ycnosusa nx nposeneHuns, p33pa6aTblBaTb M BHEOPATb COBPEMEHHbIe 3HEeProadPdPEKTUBHbIE TEXHONOMMN Ha OCHOBE
BO30OHOBNSAEMbIX 1 9KONOMrMYECKM YNCTbIX MCTOYHNKOB Heprmn, nony4yatb nNpoaoykuuto ¢ Tpe6yeMbIMI/1 cBoncTBamu,
BbIMOTHATb HOPMbI TpeGOBaHI/ISI OoXpaHbl Opr)Ka}OLIJ,eVI cpenbl OT BpeaHbIX NPOMbIWIEHHbIX 3arp$|3HeHv||71,
COBepLeHCTBOBATb CTapble K p83pa6aTblBaTb HOBble MeTOo bl NONy4YeHNUA XMMNYECKUX NPOOYyKTOB

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.B.15 OucumnnvHbl (Mogynm)" OCHOBHOW NPOgIECCUOHANBbHON
obpaszoBatenbHoii nporpammel 04.05.01 "dyHaameHTanbHas U NPUKNaLHas XMMusi (He NPeaycMOTPEHO)" U OTHOCUTCS K
BapuaTuBHOM 4acTu.

am PAEKTPOHHBH
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OcBavBaeTcs Ha 2 Kypce B 4 cemMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNNHBI COCTABASET 2 3a4eTHbIX(ble) eAnHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTa - 36 4aca(oB), B TOM Yucie nekuun - 36 4aca(oB), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 36 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUMANHBI: 3a4€T B 4 CEMECTPE.

4. CopepXaHue OUCLMMINHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCcKMX YacoB U BUAOB Y4EOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buapbl n yachbl
KOHTaKTHOW paboThbl,

Pasnenbl oucUMnInHbI / NX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuelllabopaTtopHble
flekumu 3aHATUSA paboTbl
Tema 1. Bo3HMKHOBEHME "3eneHomn
1.[xumMun". TIpMHUMMBI N HaNpaBneHus 4 4 0 0 4
"3eneHon xummn".
Tema 2. KoHuenums ycToymeoro
2.|passntnga 1 ponb XMMUKU B €ro 4 4 0 0 4
OCYLLECTBNEHNMW.
Tema 3. XuMnyeckuii CUHTE3 n
8. "3eneHas xumuns". 4 4 0 0 4
4.|Tema 4. Katanua n "3eneHas xmmms". 4 4 0 0 4
Tema 5. AnbTepHaTuBHbIE
5 pacTsopuTenu. 4 4 0 0 4
Tema 6. "3eneHas" aHanuTu4yeckas
6. XAMUSI. 4 4 0 0 4
Tema 7. TOKCUKONOrnUs XMMNYECKNX
7.|nponykToB. "3eneHas xumma” u 4 4 0 0 4
HaHOTOKCUKONOrnS.
Tema 8. Bo3obHoBNSiEeMble MCTOYHUKM
8. SHEPTWM U CbIPbS. 4 4 0 0 4
Tema 9. 3akoHOOATENLCTBO B
9. NPUPOLOOXPAHHON OEeATENbHOCTY. 4 4 0 0 4
NToro 36 0 0 36

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. BosHukHOBeHue "3eneHon xumMun"'. MpUHLUNLI U HanNpaBneHus "'3eNeHon XuMnun'™.

Mpeamet 1 3agayn "3eneHon xummnn". XpoHoONorns passuTtus "seneHon xummn". JseHaguatb NpyHLMNOB "3eNeHON
xummmn" MNMona AHactaca u I1xxoHa YopHepa. HanpasneHus passuTtus "3eneHon xummmn". BHeapeHue "3eneHbix"
TEXHOMOrniA B NPOMbILIIEHHOE NPOU3BOACTBO. 3HaHWUS B 0611acTu "3eNeHon XuMnn'" Kak ghakTop NOBbIWEHMS CoLManbHoM
OTBETCTBEHHOCTU crneuuanucra.

Tema 2. KoHuenuus yCTOVI‘-IVIBOI'O pa3BnTusa U pojib XUMMUN B €ro oCcyLlL,eCTBieHUU.

lMoHaTue "ycTonumeoe passutme"”. Mogenb yCTon4MBOro pa3sutia 1 ero nokasarenu. "bonee ynctoe npon3soacTeo”
Kak aKTyanbHasi cTpaterns passutusi MUPOBOW NMPOMbIWEHHOCTU. pobneMbl COBPEMEHHOIO XUMNYECKOro
Npoun3BOACTBA: HECTabWIbHOCTb NPOLECCOB, OTX0Abl, OFPAHUYEHHOCTb YrIEBOLOPOAHOrO ChiPbSl 1 UCTOYHUKOB SHEPrK.
Mepexon OT aOMUHUCTPATMBHbLIX METOL0B K MeToAaM "3eneHoin xummnn". Nporpamma MMpPOBbIX NPON3BOAUTENEN
Xmmunyeckoi npoaykumm "OTteeTcTBeHHas 3aboTa" ("Responsible Care") n ee Bknaf B ycTondnBoe passuTume.
MobanbHas Ctpaterus Ynpaenenus Mpoayktom (Global Product Strategy, GPS) kak yacTb nporpammel
"OTBeTCTBEHHAas 3aboTa".

Tema 3. XuMnuecknm cuHte3 n "3eneHasa xmmumsa'.
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Mepbl 300EKTUBHOCTU XMMUYECKUX peakLWiA: BbIXOL NPOOyKTa, CENEKTUBHOCTb (XeMOCENEKTMBHOCTb,
PermoceneKTMBHOCTb, CTEPEOCENEKTUBHOCTL), aTOMHas adddeKTUBHOCTb, E-dpakTop 1 cnocobbl nx pacyera.
Mcnonb3oBaHve aToOMHOM adhdeKTUBHOCTM 1 E-dpakTopa ANst OLEHKW 9KONOrMYecKoro Bo3aeCTBUSI XMMUYECKOTo
npouecca. MNpumepsbl "aKOHOMHbIX" peakLUWid C TOYKM 3PEHNS MPUHLIMMA 9KOHOMUM aTOMOB: peakuun NpucoeanHeHus,
neperpynnupoBkn. MpumMepbl "HESKOHOMHBIX" peakLuii: peakunmn OTILENNEeHNs, 3aMelleHns, okucneHus. E-cpaktop B
pPasfnnYHbIX OTPACNSX XMMUYECKOW NMPOMbILWIEHHOCTU, 0COBEHHOCTY hapMaLieBTUYecKon oTpacnu. CtpaTterms u TaktTuka
OpraHN4yecKoro cUHTe3a, YMcno ctanui, obiwunii Boixod. CUHTE3 NNHENHBI U KOHBEPreHTHbIR, Hopbba ¢
"apndoMeTMYecKM OeMOHOM". YBenmyeHne MoNekynsipHoOM CNOXHOCTU Kak OCHOBHAs ctparternyeckas nuHus. MpruHumnb
Bblbopa UCXOOHbLIX MATEPManoB, PeareHToB, pacTBOPUTENeEl, YCOBUIA MPOBEeAEHUS PpeakUmnin C TOUKK 3peHns oblen

9P IEKTUBHOCTU XMMUYECKOrO CUHTE3a.

Tema 4. Katanu3s u "3eneHas xummua'.

Katanmaatopbl FOMOreHHble, reTeporeHHble, katanuaaTopbl pa3oBoro nepeHoca, brokaranmaatopbl. OCHOBHble
napameTpbl katannaaTtopos. MoaugoumkaTopsl, MPOMOTOPLI K KaTanutnieckmne aabl. lNpenMmywecTsa KatanuTn4eckmx
XMMWUYECKUX MPOLIECCOB Nepen HekaTanuTUYeckuMm ¢ To4KK 3peHuns "3eneHoi xummmn". PereHepaunst u nepepaboTka
kaTanmsartopos. [1pumepbl npuMeHeHUs LeonmToB. Katanna HaHodactTuuamn. MNMoHaTns 0 MUUENnSpHOM U
MUKpOreTeporeHHoM katanuae. [peacraBneHne 0 METaNNOKOMMNIEKCHOM Katanuae 1 opraHokaranuae. [Npumepsl
"3eneHblX" rOMOreHHbIX KaTanuTU4ecKux peakuuni.

Obwwe npenctasneHust o buokaranmae n brokatanmsatopbix. PepMeHTbl (3H3MMbI) 1 prbo3umbl. MonekynspHoe
pacnosHaeaHue. Knaccudurkauus qoepMeHToB. XMnYeckrne peakumy nog genctsnem oepmeHTos. Karanns 4Ynctbimm
hepMeHTaMM 1 KNETOYHbIMU KynbTypamu. MpenmyliecTsa n HepocTatku Grokatanmaa, crnocobbl pelweHns npobnem.
BriokaTanus B npomblwneHHocTU. CrHTe3 nbynpogeHa.

Kartanutunyeckune peakunn OKNCneHuns. ﬂepOKcm,u BOOOpOAa KakK "3eNeHbIN" OKNCNNTENb. I"Ionyqume M CBOWCTBa
nepokcunna sogopona, MexaHM3Mbl OKUCTNTENTbHOIO OencrTseums. I'IlemeHeHme nepokcunaa sogopona onsa yoaneHus
BpenHbIX BelWweCTB N3 CTOYHbIX BOL, NMO4YBbl, MPOMbIWNEHHbIX ra30BbIX Bbl6p0COB.

Tema 5. AnbTepHaTUBHbIe PaCTBOPUTESIN.
OpraHunyeckne pactTBopuTENN 1 NeTy4YMe OpraHnyeckme COeMHEHNS - BINSHNE Ha OKPYXatoLLyto cpeay 1 300p0Bbe

yenoseka. [umetunkapboHar - "3eneHblii" pacTBOpUTENb U peareHT. [poBeaeHne XMMMYeckux npotieccos 6e3
pactesoputenein. CBepxkpntu4eckoe coctosiHme Bewectsa. CBEPXKpUTUYECKME Cpelbl Kak pacTBOpPUTENN Ons
XMMMYECKUX MPOLLECCOB, NpenMyLLecTBa nepes knaccndeckmmm pacteoputenamu. Ceepxkputndeckmin CO2 (scCO2) kak
pacTBOPUTENb: MPEMMYLLECTBA N HEJOCTaTKM. DKCTpakums ¢ nomouwbto scCO2, nekothenHmsaums kode.

CaepxkpuTuyeckas Boga v ee ncnonb3oBaHve. Booa kak "3eneHblii" pacTBOPUTESNb: MPEVNMYLLECTBA U HEAOCTATKM.
Ocobble cBoCTBA BOAbI KAK PAaCTBOPMUTENS, MPUMEPHI NCMONb30BaHWS: peakuumn rugpaTaumu, rmapupoBaHus.

VOHHbIE XNOKOCTU, TUMNYHbIE npencrasuTenn. I'IpeleymeCTBa WOHHbIX XnaKocTen nepen Kknaccn4eckmmm
opraHn4eCcknmm pacteoputenamin. PereHepau,M;l WNOHHbIX XNaKocTen. MIoHHbIe XNAKOCTN U3 BO30OHOBNSEMbIX
NCTOYHWNKOB CbIpbA. ﬂpI/IMepr MCMONb30BaHNS MOHHbIX XMUOKOCTEN B "3ENeHbIX" XUMNYECKNX npoueccax.
CDTOpI/IpOBaHHbIe 6v1cpa3Hb|e pacTtBoputenn: TMNNYHblie npeacrtasnTenun, npmnemMbl UCNMONb30BaHNA U NpUMeEpPbI
NPUMEHEHNSA B XUMNYECKUX npoLleccax.

Tema 6. "3eneHasq’ aHanuTnyeckass XumMms.

Monxonbl, obecneynBaowme NPU OCYLWECTBNEHNN XMMUYECKUX aHANTM30B YMEHbLIEHNE HEraTUBHOMO BO3AENCTBIS Ha
OKpy>Xalolwyto cpefly. YcTpaHeHme npobonoaroToBky 3a CYET UCMONb30BAHUS NPSMbBIX ONPENENEHWNIA, B TOM YiCne
HEVHBAa3VBHbIX U ONCTAHUMOHHbIX. ABTOMaTM3auns aHanmaa: NpoTOYHO-MHXEKLMOHHbIA aHann3. MuHmaTtiopusaums
nNprbopOoB 1 NpoLeayp: MUKPOIKCTPaKUmMs (TBepaodpasHas nnm XuUaKoCcTb-XuaokocTHas), "naboparopmm Ha ymne"
(lab-on-a-chip) n gp.

Tema 7. TOKCMKONOrnst XMMM4YeCKMX NPoayKToB. "3eneHas XMMus" 1 HAHOTOKCUKOOTUsi.

TOKCUYHOCTb XMMUYECKMX BELWECTB NS YenoBeka n 6rocdepsl, NEPUOA 1 NyTU Pa3noXeHUs B NPUPOAE, TOKCUYHOCTb
BTOPMWYHbIX NPOAYKTOB. [oBepXHOCTHO-akTuBHbIE BelwecTea ([MAB), necTnumabl 1 Ap. TOKCUKaHTbI B OKpyXatoLew
cpele. Bosgeiictaue MAB Ha okpyxatowyto cpefy U yenoseka. CkopocTb 6uopasnoxeHus MAB. 3awwnTa okpyxatoLuei
cpelbl Kak CTUMYN noucka HoBbix 6esonacHbix MAB.

MeTononorus oLeHkM pucka: MoeHTUuKaums onacHoCTH, OLEHKa BO3LENCTBUS, OnpeneneHne JO30BOM 3aBUCMMOCTH
agpcpekTa, pacyeT KOHKpeTHoro pucka. OueHka pucka Ans BewecTs 06WeToKCUYEeCcKoro U KaHLEepPOoreHHoOro AencTBus.
YnpaeneHune NpoMbIlIEHHbIM PUCKOM C Y4ETOM TEXHONOMMYECKUX N SKOHOMUYECKMX BO3MOXHOCTEN ero
npeaynpexaeHus.

HaHoTokcrkonorvst kak HOBOe Hanpas/ieHVe UCCNenoBaHNiA U HOBasl AMCUMMNIMHA. YHacTe HaHO4acTUL, B KPYroBOpoTe
BELLECTB B OKpyXatoweli cpene. VIHHOBaUMOHHbIE NleKapCTBEHHbIE CPeACcTBa Ha OCHOBE YrnepoaHbIX HAHOTPYOOK,
LeHIPUMEPOB, HAHOMPOBOAHMKOB, HAHOYACTWL, U 4P. U NOTeHUManbHble 06nacTn KX NCMONb30BaHNMS.

BbuoknHeTnka HaHo4acTuu B opraHuname. MexaHn3Mbl TOKCUKONOrMYeCckoro 4encTBnsa HaHo4acTul,. rlepCI'IeKTVIBbI
Pa3BnTnA HaHOBUOTEXHONOINN.

Tema 8. Bo306HOBNsieMble UICTOYHUKMN 3HEPTUUN U CbIpbSl.

Mpobnema UCTOLEHNS NCKOMNaeMbIX BUAOB TOMNnunea. Bo3oOHOBNSIEMble MCTOYHWKIM SHEprv 1 ux Bknag B oblee
MWPOBOE 3HepreTnyeckoe NPon3BoacTBo.
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Buromacca kak nctouHuk sHeprum. HenocpencteeHHoe cxuranume cyxoli 6uomaccel u koHeepcusi GBuomaccel B 6onee
ynob6Hble 0fs UICMONb30BaHNS TBEPAbIE, XMUIAKUE 1nu razoobpasHbie Buabl Tonnvea. MNpouecchl KoHBepcun 6roMacchi:
TEPMONu3, NMPONn3, rasmdomkaums, rmopoTepMonna, goepMeHTaums, nepepaboTka B 6roras. 3TaHon Kak
BO306HOBNSIEMbIV BUJ, TOMNIMBA: NPEUMyLLECTBA U HefocTaTku. MNpon3BOACTBO U MCNONb30BAHUE 3TAHOMA, NMONYyHEHHOI0
13 BO30OHOBNSIEMbIX UCTOYHMKOB Chipbs (BroaTaHona).

HenocTaTku onsenbHOro Tonavea, noiay4aemoro u3 Hedotu. JusenbHoe TONAMBO N3 BO30OHOBNSIEMbIX MCTOYHWKOB
cbipbs (broansens) n ero npenMylectea. brogusenbHoe TonnMBO U3 pancoBoro Macna. CoctaB pacTUTENbHbIX Macer,
nony4eHne 6Moon3enpHOro ToNIMBa nepeatepucpmkaume Tpurnuuepunos. CMecesoe 61oansenbHoe TOMMBO.

Xumnyeckue npoAyKTbl N3 BO30OHOBNSIEMbIX UCTOYHMKOB CblpbA. CocTaB 6uomaccsl. Llennionosa n Kpaxman Kak
OCHOBHblE nepepa6aTb|BaeMb|e KOMMOHEHTbI BoMacchl. HeKOTopre XnMnyeckme npoaykTbl, nony4yaemblie N3 6uomacchi:
rNOKO3a, MO/1I04YHasA KNUCcnoTa, aCKOp6I/IHOBaFI Kncnora. I'Ionleeprle mMatepuanbl N3 BO30OHOBNSIEMbIX UCTOYHMKOB
CblpbA, 61onnNacTuKu. nOﬂyHeHI/Ie n NnpuMeHeHmne nonnMmepos MOJSIOYHOW KUCNOTbl NONVUNAKTULOB.

Tema 9. 3aKkoHO[aTE€NbLCTBO B NPUPOLOOXPAHHON OeATEeNIbHOCTM.

Cwnctembl akonornyeckoro meHegxmeHta: ISO 14001, eBponenckumini 3ko-MeHeaXMeHT u ayamt (EMAS).
3akoHoOaTeNbHble LOKYMEHTbI, PEFMAaMEHTUPYIOWNE OXPaHy OKPYXalowWwel cpefbl B XMMUYECKON NPOMBIWNEHHOCTU:
TpeboBaHus K xumudeckoii npoaykumn Chemicals Policy, REACh (Registration, Evaluation, Authorisation and Restriction
of Chemical substances), CornacoeanHas Ha MobanbHoM YposHe Cuctema Knaceugpukaumm n Mapknposku
Xumuyeckon Mpoaykumm (Globally Harmonized System of Classification and Labeling of Chemicals, GHS).
OKomapkupoBska.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4aloLLLUXCS MO
AucuUnInHe (MOayIHo)

CamocTosiTenbHas pabota oby4arolyxcs BoIMOMHAETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMoCTosTeNbHyto paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMSi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecs: YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHSAT 3a4aHUsl, HANPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernameHTpyeTcs HopMaTUBHLIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU Pecypcamu, BKIoYas:

Mopsnok opraHM3aummn 1 OcyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTM NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEnEeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLeEro npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHbili yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

NHHOBaUMOHHbIE 06pa3oBatenbHble Nporpammbl B 06nacTu xummnmn. HayyHo-o6pasoBaTenbHblil LEHTP. "XuMns B
WHTepecax YCTONYMBOro paseutus - aeneHas xmmusa” - http://inpro.msu.ru/files/nmo/books/Lokteva.pdf

Ob6paszoBaHue B obnactu 3eneHoit xumnm - http://www.iupac.org/publications/books/author/tundo2.html
Xumusi B MHTEpPECcax yCToN4MBOro passntus - 3eneHas xumns - http://www.greenchemistry.ru/education/index.htm

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MaTepPUanbl, HanpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BKMHOYAET OLEHOYHbIE
CpeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢poHIe oLeHOYHbIX CPeACTB COAEPXUTCS cneayiolas UHpopMauums:

- COOTBETCTBME KOMMETEHLUIA MNAHMPYEMBIM Pe3dynbTatamM 06y4eHUs Mo LUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOLYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPWM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHune oueHO4YHbIX CpencTBs, BKOYas TpeGOBaHI/IFI, npegbsasndgemMble K OEeNCTBUAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPyeEMbIM pe3ybTaTtaM, 3adaHns pa3/IndHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B [MpunoxeHnun 1 K nporpamme AUCLMNAUHBI (MOLYNHO).
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7. NepeyeHb nuTepatypbl, HEO6XO0AMMON OIS OCBOEHUS OUCLMUNIMHBI (MOAynst)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcs B 0AHOM U3 ABYX BapuaHTOB (NM60 B 000MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnagatensimu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NpaBunamu nonb3osaHus HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHLUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeME "DNEKTPOHHbIA yHUMBEpPCUTET". pU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL JOMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNOMHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U [OOMONHUTENBHON y4eBOHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMNAVHBI (MOOyns),
HaxoamuTcs B MpunoxeHun 2 Kk paboyeli nporpamMme AuCUMNAMHBL. OH NOANEXUT OGHOBNEHMIO NPY U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu sanekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNeKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", Heo6X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIS)

HaHomeTp - http://www.nanometer.ru/2007/07/04/vodorodnaa_nergetika_3720.htm|
MpoMmblwneHHas GuotexHonorns 1 3eneHas xumus - http://green-chemistry.ru/
Xumusi B MHTEpPECax yCTONYMBOro passntus - 3eneHas xumns - http://www.greenchemistry.ru/

9. MeTognueckue ykasaHusl oisi 06yyaloLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumn OCHOBHOVI TEOPETMHYECKMIA MaTepuan NpeaMeTa AaeTcsl B Yachl NEKLMOHHBIX 3aHATUiA. Ha nekumsax
npenogaeartesnb CUCTEMATUYECKM 1 MOCNEL0BaTEeNbHO PACKPbIBAET COAEPXaHNe Hay4YHOM
LMCUMMNIVHBI, BBOOUT B KPYT Hay4YHbIX UHTEPECOB, CTABWT BOMPOCHI ANs UccneaoBaHus. Henbas
OrpaHNYNTLCS PErynsipHbIM MOCELEHNEM TONBKO NEKLUIA, TaK Kak LIEHTP TSXECTU B YCBOEHWUUN 3HAHWA,
B (DOPMUPOBAHNMN YMEHUI 1 HABBIKOB NIEXMWT B MOCNeaytowel caMocTosTensHol pabote. CTyaeHTbl
LOMXHbI MOCTOSIHHO rOTOBUTHLCS K NekuusaM. B aToin paboTte MOryT noMoub y4eBHMKM, CrINCOK KOTOPbIX
npenofaeartesb Ha3biBAET Ha NEPBbLIX 3aHATHSIX. [TOMUMO peKOMeHOyEMO NMTepaTtypbl, NEKTOp AaeTt
nporpammy AVCLMMINHbI, B KOTOPOM M3N0XEHbI OCHOBHbIE pasfesibl U BOMPOCH! AJis KOHTPONS
3HaHWi. Nlekuns 3aknanbiBaeT OCHOBbI Hay4YHbIX 3HAHWIA, 3HAKOMUT C OCHOBHBIMU COBPEMEHHbBIMU
Hay4YHO-TEOPETUYECKMMU MONOXEHUSIMUA, C METOLONOMMEN AaHHON Hayku. Ha nekuum ocywecTtensieTcs
obLweHne CTyAeH4YeCKOoi ayauTopun C BbICOKOKBANMMMLMPOBAHHBIMW NEKTOPaMI, Y4EHbIMU,
negaroramu, crneumanvicTaMi B onpeaeneHHon oTpacnu Hayku. JIekuus Boi3biBAeT 3MOLIMOHASbHBIN
OTKNUK CNyliaTenen, passueaeT MHTepeC 1 NtoboBb k Byayuien npodeccuu. JlekTop Ucnonb3yeT Ha
NEeKLMSIX He TONbKO MaTepuan y4ebHUKOB, HO 1 NMPUBNEKAET MHOMO AOMONHUTENbHbIX CBEAEHWA,
N3NOXEHHBIX B HAy4YHbIX paboTax (MOHOrpadousix MM CTaTbsiX) MU B €ro COBCTBEHHbIX
nccnenoBatenbckmx Tpyaax. CTyneHT He B COCTOSIHWM rNy6oKO OCMbICIUTL BECh NPEACTABNEHHbIN B
NeKUMsiX MaTepuarn, He nocellast NeKLMOHHbIX 3aHATWiA. [o3ToMy BaXHO He NpornyckaTh NeKumu,
FOTOBUTBCS K HUM (3apaHee NocMOTPEeTb TeMY NIEKLUM, MoYMTaTh y4eBHMKN, OTMETUTb AJist cebst
KNOYEBbLIE MOMEHTHI, COCTABWTb BOMPOChI IEKTOPY) 1 HANPSIXEHHO, akTMBHO paboTaTb B TeYeHWe
Bcero y4ebHoro 3aHatus. Ctapaitecb He onasaplBaTb Ha NEKLMIO: B NEPBbIE MUHYTbI 3aHSATUA
ob6bsBnsieTcs TeMa, nnaH nekuum. Ytobel nerye 3anoMHUTL U3naraemblii Matepran, HeobxoanMo ero
MOHSATb, pa3obpaTbCs B CUCTEME Hay4HbIX MOHATUN, KOTOPYIO AaeT nekTop. MNyTn U3noXeHus nexumum
MoryT 6bITb pasnuyHbIMU. VIHOroa npenonasaTens BolbpaeT UHAYKTUBHBIA MyTb, T.€. BHAYane
nanaraet KOHKPETHble doakThbl, 0606LWaeT UX, pacKpbIBAET CYWHOCTb NOHATAS, OAET ero
onpenenexve. [pyroi nyTe 06pa3oBaHns NOHSATUI - 0eyKTUBHbIA: NEKTOP BHadYane onpenenser
Hay4HOe MOHATUE, a MOTOM AaeT 06 bSICHEHNS, NMPUBOAUT KOHKPETHBIV chakTuyiecknin Mmatepman. Ecnm
YNoBWTb NyTb N3NOXEHNS Matepuana, To CTaHOBUTCS Nierye NOHSTb MbIC/b NpenofasaTens u
MPOHWKHYTb B cofepxaHue nekumn. Obpalalite BHUMaHVe Ha onpeneneHne NoHSTUA.
PekoMeHayeTcsl 4Nis UX yCBOEHWS COCTaBNSTb rnoccapuii (Cnoeapb). Bo BpeMst ciywaHus nekuuii
LOMXHa BblTb NMCKXONOrMYyeckas yCTaHoBKa Ha 3anoM1HaHNe OCHOBHbIX naen nekuun. CnywaHue
NEKLIA - 3TO CNOXHbIA NMCUXONOrMYECKMiA MPOLIECC, B KOTOPbIV BOB/IEYEHa BCS NIMYHOCTb
Cywarolero: ero Co3HaHue, Bonsl, NamsTb, aMOLUN. DTO HE MACCUBHOE COCTOSIHWE YEeNoBeka, a
HaMpOTWB, COCTOSIHME aKTUBHOM, HANPSXXEHHOW aeatenbHocTy. CnywaHue y4ebHon nekuum - 1o
HeobXxo4MMoe, HO He OCTAaTO4YHOE YCNOBME CO3HATENBHOMO 1 MPOYHOrO YCBOEHWS 3HAHWMIA. Jlekuuto
HeobxoMMO 3anucathb - TONbKO TOrAa NeKUMsl CTaHeT UCTOYHVKOM IJisl fabHENWen
caMocTosiTeNbHON paboTbl. KOHCNeKTUpoBaHme nekuumn - aTo CNoXHoe neno, Tpebytoliee yMeHui u
onbiTa. HekoTopble cTapatloTcs 3anucatb NEKUMIO NOMHOCTLIO, CNIOBO B CIOBO, HE BAYMbIBASICh B
coaepxaHue matepviana, onmpasicb ToflbKO Ha CBOO NamsATb. ChnowHas 3anncb BO3MOXHA TONbKO B
TOM Cny4ae, ecnv npenoaasatefb AUKTYeT NeKUMOHHbIA MaTepran. Ho oukToBka nenaeT u3noxeHve
04H006pa3HbIM U yToMUTENbHBIM. CTpEeMneHre 3anucaTb NeKLMIO CIOBO B CNIOBO OTBNEKaeT
cnywartenst ot 064yMblBaHNs NEKLMOHHOro MaTtepuana. Ecnu nekuuio 3anvcbiBate 04eHb KOPOTKO,
OTOENbHBIMY WTPUXaMK, TO 3anncu He MoryT ObiTb MaTepranoM Ans noBTopeHus. s sanucu
BO3bMUTE 00LWYIO TETpaab U coenanTe nons Ans pasnuyHbiX 3aMeToK BO BPEMS 3amnvcu: HanpuMep,
3HaK BOCKNULAHUS (OTMETKA 0COB0 BaXKHbIX MOMEHTOB).

camocTtosi- | CamocTosiTenbHasi paboTta npv U3y4eHMn OUCLUMIVH BKOYaEeT:
TenbHas - YTeHVe CTydeHTaMn peKoMeHOOBaHHOM NUTepaTtypbl N YCBOEHME TEOPETUYECKOro Matepuana
paboTa OUCLVMNIVHBI;
- 3HaKOMCTBO C VIHTEpHET-NCTOYHUKaMW;
- NOLArOTOBKY K PasfiMyHbIM DOpMaM KOHTPONS (TECTbl, KOHTPOJIbHbIE PaBOThbl, KOMOKBUYMbI);
- NOArOTOBKY U HanmcaHne pegoeparos;
- BbINOJIHEHNE KOHTPONbHbIX paborT;
- NOAroTOBKY OTBETOB Ha BOMPOCHI MO PasnuUyHbIM TeMaM OMCLUUMNIVHBLI B TOA NOCNen0BaTebHOCTH, B
KakoW OHW NpencTtaBneHbl. [naHnpoBaHne BpemMeHn, He0HX0ANMOro Ha N3yHeHne OUCLIMMVH,
CTyOeHTaM fyylle BCEro OCyWeCTBNSATb BECb CEMECTP, NpeaycMaTpusas npu 3Tom perynsipHoe
noBTOpeHVe matepuana. MNpn n3yyeHmn OMcuMniMHbl cHavana HeobxoanMo Mo Kaxaon Teme
npo4YnTaTb PEKOMEeHOOBAHHYIO nuTeparTypy N COCTaBUTb KPATKUA KOHCMEKT OCHOBHbIX MONOXEHUN,
TEPMUHOB, CBELEHWI, TPebYIoWMNX 3aNOMUHAHUS U SBNISIOLMXCS OCHOBOMOMAratowmMm B aTo Teme
AN 0CBOEHMS Nocnegylowmx Tem Kypca. [na pacwmpeHns 3HaHns no gUCLMNIMHE pekoMeHayeTcs
ncnonb3osatb NHTEPHET-pECYPChI; MPOBOAUTL MOUCKU B Pa3/IMYHbIX CUCTEMAX U UCNONb30BaTb
mMaTtepuabl CanToB, pEKOMEHO0BaHHbIX NpenofasateneMm. [pu NoAroToBke K KOHTPONbHON paboTte
HeobXo4MMO NPOYUTaTb COOTBETCTBYOWME CTPaHMLbI OCHOBHOIO y4ebHuKa. XenatenbHo Takxe
4YTeHWe OOMNONTHUTENbHOW nuTepartypbl.
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3ayet Ha 3aueTe onpepnensercs ka4ecTBO W 06bEM YCBOEHHbIX CTyAEHTaMU 3HaHW, CNOCOBHOCTb K
0606LWeHnI0, aHannay, BOCNPUATAIO MHGDOPMaLIMK, MOCTAHOBKM Lienu 1 Boibopy nyTel ee
LOCTUXEHUS, a Takxe yMeHune pabotaTb C HOPMaTMBHLIMW LOKYMEHTaMU B pamKax avcumnnuHbl. OH
MOXET NMPOBOAUTLCS! B YCTHOW UMM MMCbMEHHOM chopmMax. PopMy NpoBeaeHns onpenenseT kagenpa.
MonrotoBka K 3a4eTy - NPOLECC MHAMBULYaNbHbIA. TEM HEe MeHee, CYLeCTBYIOT HEKOTOpbIE NpaBuna,
3HaHWs KOTOPbIX MOTYT BbiTb MONE3HbI 415 BCEX. 3an0oroM ycrewHon caayn 3adeta sSBnseTcs
cvcTemaTtnyeckas pabota Hag y4ebHOM OUCLMNNMHOM B Te4eHue cemecTpa. MoaroToBky XenartenbHo
BECTU, Ucxoas 13 TpeboBaHmWii NporpaMMel y4ebHol aucumunnuHbl. LlenecoobpasHo nowarosoe
OCBOEHUEe MaTepwrana, BbINoNHEHWE Pas3fNYHbIX 3a4aHuUi N0 Mepe N3yYeHUsl COOTBETCTBYIOLLMX
coaepxatefibHbIX pa3fenos OMCUUNMHLL. Ecnuv, roToBsich K 3a4eTy, Bbl UCMbIThIBAETE 3aTPYLAHEHUS,
obpaluariTeck 3a COBETOM K Mperogasatento, TeM 6onee 4To Npy CUCTEMATMHECKO MOArOTOBKE Y Bac
€CTb Takasi BOSMOXHOCTb. ['0TOBSICb K 3a4eTy, Ny4lle BCEro co4eTaTb NOBTOPEHUE TEOPETNHECKUX
BOMPOCOB C BbIMOJHEHNEM NPaKTUYEeCKNX 3aaaHnii. TpeboBaHUS K 3HAHWSIM CTYLEHTOB OnpeaeneHbi
pefepanbHbiM FocyAapCTBEHHbIM 06pa3oBaTebHbIM CTaHAaPTOM M paboyel Nporpammon
oucumnnuHel. Llenb 3a4eTta - npoBepka v oLeHKa YPOBHS NMOMy4YeHHbIX CTYAEHTOM CrieumanbHbIX
MO3HaHWUI No y4ebHO ANCLUMIUHE N COOTBETCTBYIOWNX UM YMEHWA 1 HABLIKOB, a TakKXe YMEHWs!
NIOTMYECKN MBICTINTb, apryMEHTUPOBATb M3BPaHHY0 Hay4HYI0 NO3ULIMIO, pearmpoBaTb Ha
LLOMOJIHUTESbHBIE BOMPOCHI, OPUEHTUPOBATLCS B MACCKBE MHGDOPMALMK, AePVHVLWIA 1 KaTeropui.
OueHke nogniexart NpaBuibHOCTb Y FPAMOTHOCTb PEYUN CTyLEeHTa, eCNi 3a4eT NPOBOANTCS B YCTHOM
oopMe, a TakXe ero LOCTUXEHUS B TedeHne cemecTpa. JononHNTENbHOM Lenbio 3a4eTa sBnsercs
(POPMUPOBaHME y CTYLEHTOB TakUX KA4eCTB, Kak OPraHn30BaHHOCTb, OTBETCTBEHHOCTb, Tpynontobue,
CaMOCTOSITENBHOCTb. TakMM 06pa3oM, NPOBEPSIETCS CNOXUBLIASICS Y CTYAEeHTa CUCTEMa 3HaHW No
LMCUMNVHE, YTO urpaeT 6onbluyio posb B MOArOTOBKe Byaywero cneuuanucrta, crnocobcTeyeT
MONY4YEeHUIO UM PYHAAMEHTaNbHOW U NPOodPeccnoHanbHOM NoaAroToBkuM. MNpu NoAroToBke K 3a4eTy
BaXXHO NMPaBWIbHO U pauuoHanbHO pacnnaHMpoBaTh CBOE BPeMSl, YTOObI yCneTb Ha Ka4eCTBEHHO
BbICOKOM YPOBHE NMOArOTOBUTBLCS K OTBETAM MO BCEM BOMpocaM. Bo BpeMsi NOAroTOBKM K 3a4eTy
CTYLeHTbl TaKXXe CUCTEMaTU3NPYIOT 3HAHWSI, KOTOPbIE OHU NPVOBPENU NPU N3y4EeHUN OCHOBHBIX TEM
Kypca B Te4eHMe ceMecTpa. OTOo NMO3BOMSET UM YSICHUTb TOTMYECKYIO CTRYKTYPY AUCLIMMMVHDI,
00beaNHUTE OTLENbHBbIE TEMbI B €AMHYIO CUCTEMY, YBUAETb NEPCMNEKTUBbLI €€ Pas3BUTUS.
CamocTosiTenbHasi pabota no noAroToBKe K 3a4eTy BO BPEMSI CECCUM [OMXHA NNaHUPOBaTbCS
CTYyLEeHTOM, Ucxoas 13 oblwero o6bemMa BONpPOCOB, BEIHECEHHbIX HA 3a4€eT, Tak, YTobbl 3a
npeLoCTaBNeHHbI ANst MOAFOTOBKM CPOK OH CMOT PABHOMEPHO pacrnpenenuTb NpubnnauTenbHo
paBHOE KONIMYECTBO BOMPOCOB AN €XEAHEBHOIo M3y4eHus (NoBTopeHus). BaxHo, 4Tobbl oauH
nocnenHuin neHb (MMbo yacTb ero) Obin BblOENeH 4N1S JOMOMHUTENBHOrO NOBTOPEHMS BCero obbema
BOMPOCOB B LieNOM. OTO NMO3BONSET CTYAEHTY CaMOCTOATENBHO NepenpoBepnTb YCBOEHUE MaTepuana.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0O6X0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/IIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHJpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauum npenogaBaHUsl AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLEcCe NPUMEHSIOTCS creaytolme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUsTE NHpopMaLMK 0By4YaloWMMNCs MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TeKCTOBOW BepcUn Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE NS pa3fINYHbIX NOMb30BaTenei;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpeboBaHusMu ®IFOC BO u yuebHbiM nnaHoM no crneumansHoctu: 04.05.01
"dyHoameHTanbHasa 1 npuknagHas xmMus" n cneynann3auum "He NpesycMOTpeEHO".
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61.B.15 BeneHas xumus 4518 yCToONHMBOro pa3Butns

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas XxMmMms
Cneunanusauns: He NpeaycMOTPEeHO

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2019

OcHoBHas nuTeparypa:

1. Eropos, B. B. Skonorudeckas xumus : yuebHoe nocobue / B. B. Eropos. - 2-e nsg., ctep. - Caxkt-MNetepbypr : NaHb,
2017. - 184 c. - ISBN 978-5-8114-0897-9. - TekcT : anekTpoHHbIN // JlaHb : anekTpoHHO-6ubnmoTteyHas cuctema. - URL:
https://e.lanbook.com/book/90160 (nata obpaweHuns: 06.03.2020). - Pexwum goctyna: ons aBTopya. Nonb3oBaTenem.

2. Opyrog, KO. C. Oxonornyeckne aHanuabl Npy pasnusax HeddT 1 HeddTeNPoaykToB : pykosoacteo / 0. C. Lpyros, A.
A. PoauH. - 3-e nsga. - Mocksa : Jlabopatopust 3HaHuiA, 2020. - 273 c. - ISBN 978-5-00101-837-7. - TeKCT : 3NE€KTPOHHbIA
// NaHb : anekTpoHHO-BnbnmnoTeyHas cuctema. - URL: https://e.lanbook.com/book/135539

(maTa obpaweHms: 06.03.2020). - Pexum goctyna : no noanucke.

JdononHutenbHaa nuteparypa:

1. XuMnyeckune ocHoBbl akonoruu : yuebHoe nocobwe / B. 0. Opros, A. O. KoTos, A. U. Pycakos, W. B. Bonkosa. -
Mockea : JTabopaTtopusi 3HaHui1, 2018. - 350 c. - ISBN 978-5-00101-611-3. - TeKCT : aNeKTPOHHbIN // J1aHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/110198 (nata obpaweHus: 06.03.2020). - Pexum
JocTyna: ons asTopma. nonb3osaTtenen.

2. BepwuHuH, B. . AHanuTtnueckas xumns : y4ebHuk / B. . BepwuHuH, V. B. Bnacosa, W. A. Hukndpoposa. - 3-e usg.,
ctep. - CaHkT-MeTepbypr : MaHb, 2019. - 428 c. - ISBN 978-5-8114-4121-1. - TeKcT : 3NeKTPOHHbIN // JlaHb :
9NeKTPOHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/115526 (naTa obpaweHusi: 06.03.2020). - Pexum
[ocTyna: ons aBTopma. nonb3oBaTenen.
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61.B.15 BeneHas xumus 4518 yCToONHMBOro pa3Butns

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneuwmanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas xmmms
Cneunanusauns: He NpeaycMOTPEeHO

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2019

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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