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1 Ilean u 3a1a491 OCBOEHUS JUCHUTIIUHBI

I.Ie.]'[b OCBOCHHA NJUCHUIIIMHBI: O3HAKOMJICHHUEC CTYJICHTOB C XUMHWYCCKUM COCTaABOM OHOJIOTUYECKOTO

CBIPBS,

06H_[I/IMI/I 3daKOHOMCPHOCTAMHA

IIponeccos,

MMpOTCKAIMX B OHOJOrHYECKOM CBIPBC IIpH

nepepadoTKe, COBPEMEHHBIMU TEXHOJIOTHSAMHU EPEPaOOTKH ChIPbsi OMOJIOTHYECKOTO MPOUCKOXKICHHS.

3agaun:

- OBJIAJICHHE METOAMKAMH U3YYEHUS M aHAIM3a HAyYHO-TEXHUYECKON MH(POPMAIUH, OTEYECTBEHHOTO
1 3apyOEXKHOTO OIBITA 10 MepepadoTKe OUOIOTHUECKOTO ChIPbS;

- 00yueHHe TEOPETUIECKHM OCHOBAM 3HAHUH O XUMHUYECKOM COCTaBE OMOJIOTHYECKOTO ChIPhS;

- OBJIQJICHHE HAaBBIKAMHU TPOBEACHUS CTAHJAPTHBIX HCIBITAHUNA 10 ONpeAeNeHUuI0 (PU3UKO-
XMMHAYECKHX TOKa3aTeled W CBOMCTB OMOJOTMYECKOTO CBHIPhS, BIAJCHUS CTATHCTUYECKUMHU METOAAMHU U
cpeacTBaMu 00pabOTKH 3KCIIEPUMEHTANIBHBIX JaHHBIX TPOBEICHHBIX UCCIEIOBAHUN;

- 00ydeHHE TEOPEeTHYECKMM OCHOBAM 3HAHUH O TMpPOLECcCcax, MPOTEKAIOUIMX MNpU MepepadoTke

OHOJIOrNYECKOI0 ChIpbAI.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHO MPOrpaMMbl

JucnunnuHa sBisiercs GpakyabTaTUBHON(BIM)

[IpepexBusuThl aucuuiuiunbl: b1./1.5.18 Heopeanuueckas u opeanuueckas xumus

[TocTpeKBU3UTHI AUCUUILIUHBL: Omcymcemayom

3 TpeGoBanus k pe3yjabTraTaMm 00y4eHUs M0 TUCHUILINHE

[Tpornecc n3y4yeHHs TUCUUIUIMHBI HATIPABJICH Ha (JOpMUPOBAHHE CIEAYIONINX PE3yIbTaTOB O0yUCHHUS

Ko n HaumMeHnoBanue

KOI[ N HAMMCHOBAHUC MHAUKATOpA

[Inanupyembie pe3ynbTaThl 00YUSHUS IO

HUCTIOIB30BaTh MEXaHU3MBbI
XUMHYECKUX PEaKIUH,
MPOUCXOSIINX B
TEXHOJOTUYECKUX
MPOLECCAX U OKPYKAIOIIEM
MHpE, OCHOBBIBAsICh Ha
3HAHUSX O CTPOEHUHU
BEILIECTBA, IPUPOAE
XAMUYECKOW CBA3U U
CBOMCTBAx Pa3IM4HbIX
KJIACCOB XMMHYECKUX
3JIEMECHTOB, COCTMHECHHIA,
BEILIECTB U MaTEPUAIOB

IPOUCXOSIINE B
TEXHOJIOTMYECKHX IPOLIECCAX U
OKpY’aroIleM MUpPE, OCHOBBIBAsICh
Ha 3HAHUAX O CTPOCHMH BELIECTBA,
IIPUPOJIE XMMHUUECKOH CBSI3U U
CBOMCTBaxX Pa3IMYHBIX KJIACCOB
XUMHYECKHX DJIEMEHTOB
OIIK-1-B-3 IlpumMeHsieT HaBbIKU
TEOPETUYECKOI0 U
SKCIIEPUMEHTAIILHOTO
UCCIIEI0BaHMs OOBEKTOB

PO eCCHOHAIBHON e TENHHOCTH

OPMHUPYEMBIX UCLIUIIJIMHE, XapaKTepHu3 Y€ JTarbl

(opwrpy . JOCTH>KEHUS] KOMIIETEHLIUU et > XAPAKTEPHIYIONHC I
KOMIIETEHITHH (dbopMHpOBaHUS KOMITETEHIIHN

OIIK-1 Cnocoben uzyuars, |OIIK-1-B-2 3naer u ucnons3dyer  |3HATH:

aHAJIM3UPOBATh, OCHOBHBIE METO/IbI U TIPUEMBI OCHOBHBIE METO/Ibl, pean3yeMble B

TCXHOJIOTHUYCCKUX IpoLeccax u
OKpY’KaIoIIeM MHpPE, CTPOCHHE BEIIECTBA,
IIPUPOJLy XUMUYECKOH CBSI3U U CBOWCTBA
Pa3JIMYHbIX KJIIACCOB XUMHNYCCKUX
DIIEMEHTOB

Ymerhb:

MCII0JIb30BaTh OCHOBHBIE ITPUEMBI,
MPOUCXOJSIINE B TEXHOJIOTHUECKHUX
mpoleccax Mmpu nepepadoTke
OMOJIOTMYECKOT0 ChIPhS

Baajgers:

HABbIKU TEOPETHUECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIIEI0BAaHUS
00BeKTOB TPO(heCcCHOHATBEHOM
JIESITEIIBHOCTH

[TIK*-2 Cnocoben
pa3pabarbIBaTh
TEXHUYECKHE TPOCKTHI B
00J1aCTH SHEPro- U
pecypcocOeperarmmux

[TIK*-2-B-1 Ucnonp3yeT TepMUHBI
U onpezieNieHust B 001aCTH SHEpro-
U pecypcocOeperaronimx
MPOLECCOB B XUMUYECKOMN
TEXHOJIOTUH, HEPTEXUMHN U

3HaTh:

OCHOBHBIE TEPMHUHBI U ONPE/ICIICHHS B
00J1aCTH PHEPTO- B pecypcocOeperarmumux
MIPOIIECCOB B XUMUYECKOW TEXHOJIOTHH,
HeTexuMun U OMOTEXHOJIOTHU




Kox u HaumenoBanue
bopMupyeMbIxX
KOMIIETEHITHI

KOI[ U HAMMCHOBAHUC UHAUKATOpA
JOCTHIXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3yabTaTbl O0y4eHUS O
JTUCLUHUIUIMHE, XapaKTEPU3YIOIINE 3TATbI
(dbopMUPOBaHNS KOMITETEHITHH

OMOTEXHOJIOTHHI

[1K*-2-B-3 [IpuMeHsieT HaBbIKA
pa3pabOTKH TEXHUYECKOTO
NPE/UIOKEHUS Ha
TEXHOJIOTUYECKOTO 000PY10BaHHS
Y MIPOU3BOJICTBEHHBIX CHCTEM

MPOLECCOB B XUMUYECKOMN
TEXHOJIOTUH, He(DTEXUMHH
1 OMOTEXHOJIOINU

YMerb:

MIPOBOAUTH CTAaHAAPTHBIE UCIIBITAHUS 1O
ompeeNIeHUI0 (PU3UKO-XUMHYECKHUX
MoKasaresiei U CBOMCTB OMOJIOTMYECKOTO
CBIPbBS

Baangers:

HaBBIKAMU Pa3pabOTKHU TEXHUYECKOTO
MpeJIoKEHUS Ipu nepepadboTke
OMOJIOTUYECKOTO CHIPhSI

4 CTpyKTYpa H coJepkaHue JUCUUIIHHbI

4.1 CTpykTypa 1M CUHIIIHHBI

OO61mas TpyA0EeMKOCTh AUCHHUILINHBI COCTaBIseT 3 3aueTHbIe enuHullbl (108 akageMuyecKkux 4acos).

TpynoemMkocTs,
Bun pabotsr aKaJIeMUYECKHUX YaCOB
6 cemecTp BCETO
OO0mas Tpy10éMKOCTh 108 108
KonrakrHasi pabora: 18.25 18.25
Jlexmum (JI) 8 8
ITpaktnyeckue 3ansatus (I13) 10 10
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0.25 0.25
CamocrosiTesibHAas pa6oTa: 89.75 89.75
- 8bINOJHEHUE KOMNLEKCHO20 NPAKMUYECKO20 3A0AHUS,
- npopabomKa u NO8MopeHue N1eKYUOHHO20 MAmMepuana u Mamepuaid
VUEOHUKOB U YUeOHbIX NOCOOUlL,
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM
Bua nToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, 1H( ¢ epeHINPOBAHHBIN 3a4eT
3a4eT)

Paznensl guctuminHbl, n3ydaembie B 6 cemectpe

KomnuecTBo yacos
Ne HaunmenoBanue pa3zzienoB ayantopHa BHEayl.
paszzena BCETO abota
7113 | P pabota
1 buonoruueckoe coipbe 11 1 - - 10
2 OCHOBHBIE COCTaBHbIE YaCTH OMOJIOTUYECKOTO ChIPhs 23 3 4 - 16
3 duznyeckue Mporeccsl, MPOTEKAIOUIHNE TIPH 19 1 5 ) 16
nepepaboTke OMOJIOTHIECKOTO CHIPhS
4 XUMHYECKHE MPOIIECCHI, TPOTEKAIOLIHE TIPH 19 1 9 ) 16
nepepaboTke OMOJIOTHIECKOTO CHIPhS
5 BuoxuMuveckue mporecchl, MpOTEKAIOIINE MPH 19 1 9 i 16
nepepaboTke OMOJOTHIECKOTO ChIPhS
5 MuKpOOHOIOTHYECKIE TIPOLIECChI, IPOTEKAIOIIUE ITPU 17 1 i i 16
nepepaboTke OMOJOTUIECKOTO ChIPhS
Wroro: 108 8 |10 | - 90
Bcero: 108 8 [ 10 | - 90




4.2 Cogepxxanme pa3iejioB IHMCUUNINHBI

1 buosoruveckoe coipbe

Pacturensnoe ceipbe. JKuBoTHOE Chipbe. BrioMacca mpoMBIIIIIEHHBIX MUKPOOPTaHU3MOB.

2 OCHOBHBIE COCTABHbIE YACTH OHOJIOTUYECKOT0 ChIPbS

benku. Ctpoenue 6enkoBoii Mosekyibl. Hesamenumblie amuHokucnoThl. Kinaccugukarms 0enkos.

VYrnesoabl. Ctpoenue yriaeBonoB. Kimaccudukaius yrieBoaos.

Jlumuasl. Ctpoenune nunuaos. Knaccupukarus Tunmumos.

3 ®dusnyecKue NMpouecchbl, NpoTeKaue Npyu nepepadoTke 0MOJIOrHYECKOr0 ChIpbs

TennoBele mporeccbl. Bupl TemnoBbix npomeccoB. CriocoObl nepenoca TermoThl. TenaoHocuTeNu 1
ux cBoiictBa. Kpuorennas o6paboTka.

Maccoobmennsbie mporieccel. Adcopouus. Ancopouuns. Buasl ancopOentoB. Dxcrpakuus. Cymika.
Buapl cymiku. Knaccudukanus snaru. KaBurammsi.

4 XumMu4eckue nMpoueccol, NpoTeKaloue nNpyu nepepadorke 6M0JJ0rH4eCKOro Chbipbs

@DaKTOpHI, BIUSIOLUINE HA CKOPOCTh XUMUYECKUX IpoiieccoB. CyITHOCTh OTJIEIbHBIX XUMUYECKUX
MPOIIECCOB U UX POJIb B IEpepadOTKe OUOIIOTUIECKOTO CHIPbS.

5 buoxuMuYecKue NMpoiecchbl, MpoTeKaIye Npyu nepepadorke 0MOJOrH4eCKOro ChIpbsi

@DaKTOpBbI, BIUIIOMINE HA CKOPOCTh OMOXUMHUYECKUX TporieccoB. CTpoeHue, CBOWCTBA U
knaccudukanusa GepmeHToB. @epMeHTHBIE IpenapaTbl. Poinb GepMEHTOB B OMOIOTHYECKOM ChIPhE.

6 Muxkpo0OuoJiornueckue npouecchbl, IPoTeKawiye Npu nepepadoTrke 6M0I0rMYECKOro Cbipbs

OcHOBHBIE TPYIIITBI MUKPOOPTaHU3MOB, UCIIOJIb3YEMBIX TIPU MEepepadboTKe OMOIOTHYECKOTO CHIPBSI.
Tunsl 3HEpreTuyecKoro ooMeHa y MUKpoopranuzMoB. Heo6xoaumble ycinoBust Uisl peryiupoBaHusi oOMeHa
BelIecTB MUKpoopranu3mMoB. [IpousBoacTBeHHas nHbEKIUs U Ae3UHPEKIHUS.

4.3 [lpakTHyeckue 3aHATHA (CEMUHAPDI)

Ne Koi-Bo
Ne 3ausgaTus Tema
pasnuena JacoB

1 2 benku kak cocTaBHAs YaCTh CHIPhS OMOJIOTHYECKOTO 5
MIPOMCX OXKICHHS

2 2 VYrieBoibl Kak COCTaBHAS YaCTh ChIPhsi OMOJIOTUYECKOTO 5
MIPOUCX 0K ICHHS

3 3 ®dusndecKkue mpoIecchl, MPOTEKAIIINE MPHU TepepadoTke 5
OHOJOTUYECKOTO CHIPBS

4 4 XuUMHYECKHUE TIPOLIECChI, MPOTEKAIOIINE TpU repepadboTke 2
OHOJIOTHYECKOTO ChIPBS

5 5 buoxumMuyeckue nporeccol, MpoTeKarolre mpu nepepadoTke 2
OHOJOTHYECKOTO CHIPBS
Hroro: 10

5 YueOHO-MeTOAMYeCKOE 00ecnieyeHHe TUCHMIINHBI
5.1 OcHoBHas auTEpaTypa

- TexHoMOrMM NMUIIEBHIX TPOU3BOJACTB [TekcT] : yueO. it CTyIeHTOB By30B, 00y4arOIUXCs MO CIIell.
"MaruHbl 1 anmnapartsl nuuieBsx np-B" u " [lumeBas uxxxenepus manbix npeanpustuid”" / A. I1. Heuaes [u
ap.]; mox obm. pea. A. I1. Heuaesa. - M.: KonocC, 2008. - 768 c.: un. - (Y4ueOHUKH U yueOHbIE TOCOOHS ISt
CTY/ICHTOB BBICIIMX Y4eOHBIX 3aBeficHUN). - bubmmorp.: c. 747-748. - Tlpenm. ykas.: c. 749. - ISBN 978-5-
9532-0557-3.

- Kpaxmanesa, T. M. [Mumesast xumust [Tekcr] : yue6. mocodme / T. M. Kpaxmanesa, O. III.
ManeeBa; M-Bo oOpa3oBanusi u Hayku Poc. @enepanuu, denep. roc. OIOKET. 00pa3oBarT. yupeKICHHE
BbICIIL Npod. oOpa3oBanus "OpenOypr. roc. yH-1". - OpenOypr: Yuusepcurer, 2012. - 155 c. - bubnuorp.:
c. 154. - ISBN 978-5-4417-0051-1.



5.2 lomostHUTeIbHAS JIMTEpATypa

- [Inmakcun, FO. M. Ilpomeccsl u amnmapaThl MHUIIEBBIX TPou3BOACTB [Teker] : yuel. ansa By3oB / HO.
M. IInakcun, H. H. Manaxos, B. A. Jlapun.- 2-e u3n., nepepa6. u gom. - M. : Konoc, 2005. - 760 c. : un. -
(YaeOHuku u yueOHbIe TTOCOOUSI 1711 CTYIEHTOB BY30B). - bubmuorp.: c. 750. - ISBN 5-9532-0265-2.

- Hayunble OCHOBBI TEepepabOTKU OWOIIOTUYECKOTO ChIphS C TNPUMEHEHHUEM COBPEMEHHBIX
TexHooruii. OCHOBHBIE COCTaBHBIC YaCTH OMOJIOTHYECKOTO CBIPhs [ DIIEKTPOHHBIN pecypc]: METOauYecKre
YKa3aHus Il 00y4aronuxcs Mo 00pa30BaTeIbHBIM MPOTrpaMMaM BBICIIIETO 00pa30BaHUS 0 HAMPABICHUSIM
noarotoBku 15.03.02 Texnomornyeckue MamuHbl U obopymoBanue, 18.03.01 Xumuueckas TEXHOJOTHSA,
18.03.02 Duepro- u pecypcocOeperamnme Mporecchl B XUMHUYECKOW TEXHOJOTUH, HEPTEXUMHH W
ouorexnosnoruu, 19.03.02 IlpoaykTel muTtanus u3 pacTUTEeIbHOrO Chipbsi, 19.03.03 TIpoaykThl mUTaHUS
KUBOTHOTO npoucxoxaeHus, 19.03.04 TexHonorus NpoAyKIIMU U OpraHU3alMs OOIIECTBEHHOIO MUTAHUS,
35.03.08 Boanbie 6mopecypchl 1 akBakyinbTypa / cocT.: T. M. Kpaxmanesa, X. b. Jlycaea, C. FO. ConoBbIX;
M-Bo Hayku ¥ BbIcL. oOpa3zoBanusi Poc. @eneparuu, denep. roc. Or0KET. 00pa30BaT. YIpEKIACHHUE BBICIIL.
obpazoBanus "OpenOypr. roc. yH-1", Kad. nmumeoit 6uorexnonorun. - OpenOypr : OI'Y. - 2020. - 34 c. -
3aru. ¢ Tur. 3kpana. - Adobe Acrobat Reader 6.0
PesxuMm moctyma: http://artlib.osu.ru/web/books/metod_all//120415 20200320.pdf

5.3 llepuoauyeckue U3IaHUA

- [InieBast pOMBIILIEHHOCTb.
- 3Bectust BrICIINX yueOHBIX 3aBeAcHUN. [IumieBas TeXHOIOTHS.

5.4 UnTepHeT-pecypcsbl

1. http://36.pd/ - HamumonanmsHas snmektponHas Oubnmoreka (HOB) — denepanbHas rocynap-
CTBEHHas: MH(OPMALMOHHAs CHUCTeMa, OOECHeuMBaIOIas CO3/IaHHWE E€IUHOTO POCCHUHCKOTO 3JIEKTPOHHOTO
MPOCTpaHCTBA 3HaHWH. HanmoHabHast 3JIeKTpOHHAsT OMOIHOTEKa 00beIMHSACT POHIBI MyOTHYHBIX OUOIHO-
tek Poccun denepanbHOro, peruioHaIbHOrO, MYHUIIMIIAILHOTO YPOBHEH, OMOINOTEK HAyYHBIX H 00pazoBa-
TEJNBHBIX YYPESKICHUH, a TaKKe MpaBoobOiIaaTeneli, a Takke Apyrue MpOU3BEACHNUs, IPABOMEPHO MepeBe-
neHHsle B mudpoByro Gopmy. OcnHoBHas nenb HOb — obecnieunts cBOOOAHBIN NOCTYN rpaxkaaH Poccuii-
ckoii denepanyy KO BCEM H3AHHBIM, W3aBAa€MbIM M XpaHSAIIUMCS B (OHIAX POCCHHCKUX OMOIMOTEK
U3JIaHUSIM M HAy4YHBIM PadOTaM, — OT KHIDKHBIX TaMSATHHUKOB HCTOPUU M KYIBTYpPBI, JO HOBEHIINX
ABTOPCKUX MPOU3BEACHUM.

2. https://openedu.ru/course/ - «OTkpbITOE 0Opa30OBaHKE

5.5 IIporpammHoe olecmnedyeHue, NMpogecCHOHATbHBbIC 0a3bl JAHHBIX W HMH(pOPMAIMOHHBIE
CIIPABOYHbIE CHCTEMbI

1. Onepanmonnsle cucteMsl s pabounx craniuii Microsoft Windows

2. Oducuble npuiokerus st pabounx craniwii Microsoft Office Professional Plus (Word, Excel,
PowerPoint, OneNote, Outlook, Publisher, Access)

3. Microsoft Teams — kopnopaTtuBHas iaTgopma, 00beIUHSOMAs B pabovyeM MPOCTPAaHCTBE Yar,
BCTPEYH, 3aMETKH U BIOKCHUS

4. LMS Moodle [OnexktponHblii pecypc] : cuctema ynpasiaeHus kypcamu — URL:
https://moodle.osu.ru/ — Pexxum mocTyma: i aBTOPU3HP. MMOJIb30BaTENCH

5. Koncynprant Ilmoc [OnekTponHslil pecypc] : crpaBouHo-npaBoBas cuctema / Kommanus Kon-
cynbTanT [lmoc. — DnektpoH. aaH. — Mockga, [1992-2020]. — Pexxum noctyna : B jnokansHOH cetn OT'Y
\\fileserver1\/CONSULT\cons.exe

6. denepanbHbIii HHCTUTYT MPOMBIILIEHHONH cobcTBenHocTH - URL: http://new.fips.ru — Pexum
J0CTyMa: JUIsl aBTOPU3UP. TOJIb30BaTeNeH



6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHre JUCHUIIIMHBI

VY4eOHble ayIUTOPUU IJIsl MPOBENEHUS 3aHATUI JEKIMOHHOTO THUIA, CEMHUHAPCKOrO THUIIA, IS
MPOBEACHUS TPYNIOBBIX U HMHAUBUAYAIbHBIX KOHCYJIbTAIlMM, TEKYIIETO KOHTPOJIA U MPOMEKYTOUHOU
aTTecTaluu.

AyIuTOpUN OCHAIICHBI KOMIUICKTAMHU YUYEHUYECKOW MeOeH, TeXHHISCKUMU CPEICTBAMU O0yUYCHUS,
CIIy>KalllUMU /17151 IPeICTaBIeHUs yueOHoM nHpopMauu 60JIbIION ayAUTOPHH.

[Tomemenue 1Jiss CaMOCTOSITENILHOM Pa0OThl 00yUYaAIONIUXCSI OCHAMICHO KOMITBIOTEPHOW TEXHUKOM,
MOAKIIOUEHHON K cetu "MHTepHeT", W oOecrnedeHHeM J0CTyla B DJICKTPOHHYH HWH(POPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.



