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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs M0 AUCHUIIMHE, COOTHECEHHBIX C
YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHANKATOPAMH A0CTH)XKeHHUS
KOMIIeTeHIui

ITo utoram oCBOEHUs AUCLATUTUHBI 00YUarOIINICS 10/DKEH 0CTUYD CIeAYIOIINUX Pe3y/IbTaToB

o0yueHus:

Kareropus (rpymnma)

dopmupyeMast

Kopn v HaumMeHOBaHMe

Pe3ynbraThl 00y4eHust

KOMIeTeHI[uH (Tpu KoMreTeHLust (C WH/IMKaTopa 10 JUCLIUTITMHE
Hammuuu OITK) yKa3aHueM Ko/ja) JOCTW)XeHUs
KOMIeTeHI[UU
CriocobeH I1K-1.1. 3HaTh 3HaTb TEXHOJIOTHUU
pa3pabarbiBaTh U TeXHOJIOTHUH TIPOM3BO/CTBA
COBEPIIIeHCTBOBATh TPOU3BO/ICTBA XUMHUeCKOU MPOJYKIUH
TEeXHOJIOTUU XVMUYe CKOM TTPOAIYKI[UHM |Ha OCHOBe TiepepaboTKu
TIPOU3BO/ICTBA Ha OCHOBe TiepepaboTKy |HeTH U Ta3a, a TakxkKe

npogykimu (T1K-1);

He(TH U rasa, a Takxe
crocobbl UX pa3paboTKu
Y COBEpILIEHCTBOBAHMS, C

CnocobbI UX pa3paboTKu
Y COBEpILEHCTBOBaHWS, C
yUYeTOM COBPEMEHHBIX

YUETOM COBDEMEHHBIX | IKOJIOTHUUYECKHUX
9KOJIOTHYUE CKUX TpeboBaHuU
TpeboBaHMIM

[T1K-1.2. YmeTb YMeTh pa3pabaTbiBaTh U
pa3pabatbiBaTh U COBEpIIIeHCTBOBATh
COBEpIIIeHCTBOBATh TEXHOJIOTHH
TEXHOJIOTHU TIPOU3BO/ICTBA
MIPOU3BO/CTBA XUMHUYEeCKOH MPOYKLIUH

XUMHUUECKOU MTPOYKLUH
Ha OCHOBe TiepepaboTKu
He(TH UM rasa C yueToM
COBPEMEHHBIX
9KOJIOTYe CKUX
TpeboBaHUI

Ha OCHOBe TepepaboTKu
He(TH U rasa Cc yueToMm
COBpEeMeHHBIX
9KOJIOTYe CKUX
TpeboBaHMit

IIK-1.3. Bnagets
HaBbIKaMU Pa3pabOTKH U
COBEpILEeHCTBOBAHMUS
TEXHOJIOTHU
MIPOM3BO/ICTBA

XUMUYe CKOU TTPOAYKIUH
Ha OCHOBe TiepepaboTKH
He(TH 1 rasa Cc yuyeToM
COBpEeMeHHbBIX
9KOJIOTYe CKUX
TpeboBaHUM

BnaneTs HaBbIKaMM
pa3paboTKu U
COBepILIEHCTBOBAHUS
TeXHOJIOTUU
MIPOM3BO/ICTBA
XUMUYECKOU TPOAYKI[UH
Ha OCHOBe TiepepaboTKH
He(TH 1 Tra3a C yyeToM
COBpEMeHHBIX
9KOIOTvue CKUX
TpeboBaHUI

Cnocobex
OCYIIeCTB/ISITh KOHTPOJIb
KauecTBa ChIpb,
KOMTIOHEHTOB U
BBIITyCKaeMou
npoaykiuu (ITK-2);

[TK-2.1. 3HaTh Cr10COOBI
KOHTPOJISI KauecTBa
CBIPbsI, KOMIIOHEHTOB U
BbITTyCKaeMoM
MPOAYKIMU B 00/1aCTH
riepepaboTKu He(TH U

3HaTh CII0COOBI
KOHTPOJIS KaueCTBa
CBIPbsI, KOMIIOHEHTOB U
BbITyCKaeMoM
MPOAYKIUH B 00/1aCTH
repepaboTku HepTH U




rasa, yuuThIBas
9KO0JIOTHYE CKHEe
TpeboBaHUS U
BHe/IpEHUEe HOBBIX
TeXHOJIOTUH
nepepabOTKU U
KOHTDOJISI KaueCTBa

rasa, yuuThIBas
9KOJIOTHYECKHE
TpeboBaHUS U
BHe/IpEHKE HOBBIX
TeXHOJIOTUM
nepepabOTKU U
KOHTDOJISI KaueCTBa

[1K-2.2. Y™meTb
OCYIIeCTB/IATb KOHTPOJTb
KauecTBa ChIpbS,
KOMITOHEHTOB U
BBIITyCKaeMOM
MPOAYKIMU B 00/1aCTH
riepepaboTku HepTH U
rasa, yuuThIBast
9KOJIOTUYEe CKHe
TpeboBaHUS U
BHe/[peHNe HOBBIX
TeXHOJIOTUN
repepaboTKU U
KOHTPOJISI KauecTBa

YMeThb OCyILLeCTB/IATh
KOHTPOJ/Ib KauecTBa
ChIPbS1, KOMITOHEHTOB U
BbIITyCKaeMOM
MIPOAYKLIUY B 06acTu
nepepaboTKu HeTH U
rasa, yuuThIBasi
9KOJIOTUYeCKHe
TpeboBaHUS U
BHe/[peHIe HOBBIX
TeXHOJIOTUM
nepepabOTKU U
KOHTPOJISI KauecTBa

I1K-2.3. BnageTb
HaBbIKaMHU
OCYIL[eCTB/IeHUS
KOHTDOJISI KaueCTBa
ChIPbsl, KOMIIOHEHTOB U
BbIITyCKaeMOH
MpOAYKLMY B 061acTu
nepepaboTKy HePTU U
rasa, y4uThIBast
9KOJIOTHYEe CKHEe
TpeboBaHUS U
BHe/IpeHUe HOBBIX
TeXHOJIOTUH
nepepabOTKU U
KOHTPOJIS KauecTBa

BiajieTs HaBbIKaMM
OCYILL[eCTB/IeHUS
KOHTPOJIS KauecTBa
ChIPbs, KOMIIOHEHTOB 1
BbIITyCKaeMou
MPOAYKIMH B 00/1aCTH
riepepaboTku He(pTH U
rasa, yuuThiBas
9KOJIOTUYeCKUe
TpeboBaHUs U
BHe/[peHHEe HOBBIX
TeXHOJIOTUH
repepabOTKU U
KOHTPOJIS KauecTBa




2. Ilenp 1 MeCTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HOucturniuHa «buoTexHonoruy B HeTeXUMHUK» OTHOCUTCS K UyacTH, (hOpMHUpyeMoU y4acTHUKaMU
oOpa3oBare/lbHbIX OTHOIIIEHUH.

ducuurnivHa usyyaercsHa 3 Kypce B 6 cemMmecTpe.

Llesis u3ydyeHusi JUCLMIUIMHBL: (OpPMHpOBaHWe y OOydYarol[uXcsi 3HaHWM, YMEHW W HaBLIKOB B
obnacti GMOTEXHONIOTWYEeCKUX TIPOIleCCOB B He(TeXUMUUECKOW OTpac/iv, CIOCOOHOCTH TPUMEHSTh
OCHOBBI OMOTEXHOJOTMM B pa3paboTke U COBEpIIEHCTBOBAHWHU TIPOM3BOJCTBA U OCYIECTB/IEHUU
KOHTPOJIS1 KaueCTBa NPOJYKLUH.

3. Copaepxanue padoueil mporpamMmsbl (00beM AVCIUIUIUHBI, TUNBI H BH/IbI YUeOHBIX 3aHATHH,
y4eOHO-MeToAnYecKoe o0ecneyeHrne CaMOCTOSITe/TbHON PadoThI 00yJaroIIXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»
BUPCKUI ®UTNAJT YYHuT
OAKYJIBTET BUOJIOTN N1 XMW

COJIEPKAHUE PABOYEW ITPOT PAMMBI

[UCLUIUIMHBI « BOTexXHOM0T MY B He(pTeEXUMUM» Ha 6 ceMecTp
QYHO-3a0YHas

topma obyueHws

Buj paboTnl O0BbeM JUCHUIIHHBI
O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 4/144
YueOHBIX 4aCcOB Ha KOHTAKTHYIO PaboTy C MperojaBaTesieM: 108.2
JIeKIui 36
MPAKTUUe CKUX/ CeMHUHAPCKUX 0
71ab0paTOpPHBIX 72
KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0

Japyrux (TpynroBasi, UHAWBU/yaIbHask KOHCYJ/IbTALIMS U UHbIE BUZBI
yueOHOM AessTe/TbHOCTH, TIpelyCMaTpHUBatoIIKe paboTy 00yJaromuxcs C

nipenogaBatesieM) OKP 0.2
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 35.8
YueOHbIX YaCOB Ha TIOATOTOBKY K

fud3auery (KoHTposb) 0

dopMa KOHTpOJIA:
Iudsauer 6 cemecTp




Ne ii/m1 | Tema u cofeprkanue ®dopma usyueHus OcHoBHas 1 3asaHus 1o ®dopma TeKy1ero
MaTepHrasoB: JIOTIO/IHHTETbHAS CaMOCTOSITe/TbHOU KOHTPOJISI
JIeK11H, JTeparypa, paboTe CTyeHTOB yCrieBaeMOCTH!
NpaKTUueCcKue pekomeHlyemas (KO/JIOKBUYMBI,
3aHATHS, CTyZeHTaM (Homepa 13 KOHTPOJIbHBIE PabOTHI,
CceMUHapCKue CTIMCKA) KOMITbIOTEePHbIE TeCTbI
3aQHATUS, U T.IL.)
naboparopHbie
paboTsl,
CaMOCTOsITe/IbHast
pabora u
TPYA0EMKOCTb (B
yacax)
Jlek |JIa6 | 13 |CP
C
3 Kypc / 6 cemecTp
1 BeeieHue B 6MOTEXHOIOTHIO. 6 |8 6 OcH. nmut-pa Ne 1 Pedepar YcTHBIN Ompoc
[Homn. mar-pa NeNe 1,2
[Tpeamet 6uoTexHomorun. HayuHbie 0CHOBBI
OvoTeXHeOo/I0ruy. DJIeMeHTHI C/Iararoriye
buotexHosoruro. brosornyeckuie areHThI
(kneTku, MUKpOOHBIE MOHOKY/IBTYPbI U
accouuyanuy, epMeHTbl, Ky/bTypbl KJIETOK U
TKaHel, THOPU/IOMbI, TPAHCT€HHBIE
OpraHu3Mbl), arnrnaparypa /i/si peaausalnun
OMOTEXHOIOTUECKUX TIPOLIECCOB U
TMOJTyueHUs1 KOHeUHOT0 MPOJYKTa.
2 OOBeKTbI OMOTEXHOJIOTHH. 4 8 4 OcH. mut-pa Ne 1 Pecdepar YctHbiM onpoc
Hor. mut-pa NeNe 1,2
OOBEeKTBI, UCTIO/Mb3yeMble B OMOTEXHOIOTUN
(oHM BK/IHOYAIOT MpeJCcTaBUTe el Kak
IIPOKapHOT, TaK M 3YKapuOT) Upe3BbIUaliHO




pa3Ho00pa3HbI M0 CBOEM CTPYKTYPHOMH
OpraHu3aIvy U 6HU0JIOruue CKUM
xapakTepuctikaM. K o6bekTam
OUMOTEXHOJIOTUM OTHOCSTCSI BUPYChI, OaKTepyn
Y [lMaHoOaKTepyH, BOJJOPOC/TH, JTUIIIAHUKY,
rpuOBbI, BOJIHBIE PAaCTEeHUSs], KIIETKU PaCTeHUH U
JKUBOTHBIX.

OO6BeKTbI MOJIEKY/ISIPHOM OHOTeXHOJIOTHH.

OO6bexkTaMy MOJEKY/ISIPHOM OMOTeXHOIOTHN
SIBJISTIOTCS Camble pa3HOOOpa3HbIe
OuosioruuecKrie CUCTeMbl: MUKPOOPTaHU3MBbI,
K/IeTOUHbIe JIMHUU HAaCeKOMBbIX, paCTeHUH U
MJIEKOTIMTAIOIINX, BUPYChl HACEKOMBIX,
pacTeHUd U MJIEKONUTAIOLHX,
MHOTOK/IeTOYHbIe OPraHU3MbI (pacTeHUs,
MBIIIIY, JOMAIIHNE )KUBOTHBIEH T. /I.) — BEIOOD
CHCTeMbl 3aBUCHUT OT 1ieJiell SKCIiepuMeHTa.
Xapakrep 610/IOTMYeCKON CHCTEMBI
VCK/TFOUUTE/TbHO 3aBUCUT BaykKeH JIIst
OroTeXHOIOrMUeCKOTo TipoLiecca. Bo MHOTHX
CJlyyasix UMeHHO reHeTHYeCKU
MoAU(ULIMPOBaHHAsE CaMOBOCIPOU3BOZSILLAS
Ouosoruueckasi e[MHULIA —
MUKPOOPraHu3MOB, BUPYCOB, paCTeHUs UK
JKUBOTHOE — SIBJISIETCS] KOHEUHBIM
KOMMepYeCKUM MPOyKTOM.

12

OcH. mmt-pa Ne 1
Homn. mut-pa NeNe 1,2

Pedepar

YcTHBIM onpoc

OcCHOBHBIe TpyIIbl MUKPOOPTraHW3MOB
CBSI3aHHBIX C He(PTSIHOM U ra30BOM
MIPOMBILLTIEHHOCTBIO.

CoBpeMeHHOe COCTOsIHUE He(PTSHOM U
ra30BOM NPOMBILUIEHHOCTH. [lepcrieKTrBbI
pa3BuTusi 6broreoTexHo0TUi. Posb

OcH. mat-pa Ne 1
Homn. mut-pa NeNe 1,2

Pedepar

KoucmnekTt




MHUKPOOPTaHHU3MOB B T€0JIOTHUYECKUX
riporjeccax.XapakTepUCTUKa OCHOBHBIX JOPM:
Pseudomonas, Methanomonas,
Desulfovibrio,Rodococcus u apyrue
MHKpPOOpPraHu3Mbl. MeTaHOTeHe3 1
COMYTCTBYIOIlee MUHepaso00pa3oBaHuUe.
XapakTepruCTHKa Pa3/InUHbIX BUIOB
MEeTaHOT€HOB.

[ToBbllieHMe HeTeOT/Aauy M/1aCTOB C 4 | OcH. mT-pa Ne 1 Pecdepar KoHcriekr

IIOMOLL[bI0 MUKPOOPIaHU3MOB. [Homn. mut-pa Ne 3

buoTexHosorus noBblIleHys He()TeoTJauu Ha

OCHOBe aKTUBHOIO Wja. Posib mposyKTOB

MeTaboM3ma 6akTepHii B Tiporieccax

TIOBbIILIeHUS He(pTeoT/Aauu J1acToB.

BuortexHosnorus u3BneueHus HeQTH. 4 4 OcH. mut-pa Ne 1 Pedepar Koucmekt
[Homn. mut-pa Ne 3

buoTexHoorus usBneueHust He)TH C

WCTI0/Ib30BaHUeM OpOJU/IbHON MUKPOQJIOPHI.

BuoTexHonornuyeckre MeTobl U3BJIeUeHUs 14 2 OcH. nut-pa Ne 1 Pedepar Koucrmekt

TSDKeJTBIX MEeTaslyIoB U3 OypOBBIX PaCTBOPOB. [Homn. mur-pa Ne 3

CocraB 1/1aCTOBBIX BOJ, HarHeTaTe/IbHbIX

CKBa)XMH. buoTexHo/ornueckre MeTozbl

V3B/IeUeHUs TSDKeIbIX MeTasl/IoB U3

pacTBOpPOB.

OuncTKa MOYBBI ¥ BOZBI OT He(TSIHBIX 18 7.8 |OcH. mut-pa Ne 1 Pedepar Koncrnekr

3arpsi3HeHUM MeTO/[OM OMOTeXHOJIOTHH. Hor. mut-pa Ne 3

YrneBo#opoabl, ycBauBaemble
MHKpOOpranusmamu. [IyimHa memnu, 60KoBbie
OTBeTB/IEHUS], HeHaChILL|eHHbIe
YIJIEBOAOPO/IbL yT/IEBOAOPO/IbI, COAepIKallie

10



apoMaThuecKoe KosbL[o. [IpogyKThI
MHKPOOHOIOTHUECKOTO OKUCTeHUS
yrieBofopoioB. buopemeauariys u
OvOpeKy/IbTUBALIMS (OYMCTKA TTOYBHI U BOJIBI
OT He(PTSHBIX 3arpsi3HeHUN).

9 HuddepeHLIMpOBaHHBIM 3aUeT 0.2
Wroro 1o 3 Kypcy 6 cemecTpy 36 |72 36
WToro no guciynivHe 36 |72 36

11



4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI U UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 10 AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00y4YeHUs M0 AUCIUIUIHHE.

Kon m dopmympoBka komreteHipn: CriocobeH pa3pabaThiBaTb U COBEPILEHCTBOBATb TEXHOJIOTHH

nipou3BozcTBa npoaykuuu (ITK-1);

Kop n Pesynbrare! Kpurepun oueHrBaHus pe3ynabratoB o0yuenus ([Jud3aver)
HavMeHOBaHHe | 00yueHUs 10 7 3 4 (Xoporio) 5 (OTMuHO)
MHAMKATOpa AACLIITIAHE (HeynoBnetBop |(YnoBneTBOPUT

AOCTIDKEHN WTEeJIbHO) e/TbHO)

KOMITeTeHL[UN

[IK-1.1. 3Hate | 3HaTh 3HaHuA He 3HaHUA 3HaHusA 3HaHus
TeXHOJIOTUU TeXHOJIOTUU c(hopMHpOBaHbI | HEJOCTAaTOUHO | CPOPMUPOBAHBI,  [TOJHOCTHIO
MPOM3BOJCTBA | MIPOM3BO/CTBA chopMHpOBaHkI, | HO UMEIOT c(opMHpOBaHbI
XUMUUe CKOU XUMUUe CKOU HEeCHCTeMHBbI OT/ie/IbHBIe

MPOAYKLMU Ha | IPOAYKLIMM Ha ripobesiel

OCHOBe OCHOBe HETOYHOCTH

nepepaboOTKU | mepepaboTKu

He(TH M ra3a, a |He()TH U rasa, a

TaKXKe CroCcoObI | TaK)Ke CIIoCOObI

¥X pa3paboTKu |Ux pa3paboTKu

U u

COBEpIIEHCTBOB | COBEPILIEHCTBOB

aHMs, C y4eTOM |aHus, C yUYeToM

COBPEMEHHBIX | COBPEMEHHBIX

5KOJIOTUUECKUX | 9KOJIOTHYeCKUX

TpeGoBaHMiA TpeboBaHUit

[IK-1.2. ¥Y™MeTb | YMeTb YMeHus He YMmeHus He YMeHus B Ymenus
pa3pabatbiBaTh | pa3pabarbiBaTh | C(OPMHUPOBAHBI | TIOTHOCTHIO OCHOBHOM TMOJTHOCTBO
u u cchopmupoBaHsl | chopMUPOBaHbl | CYOPMUPOBAHbI
COBEpIIEHCTBOB | COBEPILIEHCTBOB

aTh TEXHOJIOTWY |aTb TEXHOJOTUU

TPOM3BO/CTBA | IPOM3BO/CTBA

XUMHYE CKON XUMHYE CKON

MPOAYKLIMY Ha | TIPOAYKLIMK Ha

OCHOBe OCHOBE

nepepaboTki | TiepepabOTKH

He(dTH M raza c |HedTH U rasa c

y4eToM y4eToM

COBpPEMEHHBIX | COBPeMEHHBIX

5KOJIOTMUECKUX | 9KOJIOTHYECKHUX

TpeboBaHUI TpeboBaHUI

IK-1.3. Bnagets Bnanenue Bnanenue Bnanenue Bnanenue
Bnapets HaBbIKaMU HaBbIKaMM He | HaBbIKaMU HaBbIKaMU B HaBbIKaMH
HaBbIKaMU pa3paboTku 1 | c(hOPMHPOBAHO |HEyBepEeHHOE | OCHOBHOM yBepeHHoe
pa3pabOTKH U | COBEPIIIEHCTBOB c(hopMHpPOBaHO
COBEpILLIEHCTBOB | aHUS

aHus TeXHOJIOTUU
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TeXHOJIOTUU
MIPOM3BO/ICTBA
XUMUUE CKOU
MIPOAYKIMU Ha
OCHOBe
nepepaboTKU
HeTH U1 rasa C
yueToM
COBpEMeHHbBIX
9KO0JIOTHYE CKUX
TpeboBaHMM

MIPOM3BO/ICTBA
XUMHYE CKON
TIPOAYKIMU Ha
OCHOBe
repepaboOTKH
He(TH 1 ra3a C
yueTom
COBpPEMEHHBIX
9KOJIOTHYe CKUX
TpeboBaHU

Kog v dopmynupoBka komreTteHiyy: CriocoOeH 0CyIlleCTB/SAThE KOHTPOJIb KaueCTBa ChIPbsi, KOMIIOHEHTOB
U BbImyckaeMoi npoaykuuu (ITK-2);

Kopg u Pe3ynbrarhsl KpuTepuu orieHuBaHus pe3ynbraToB 00yuenus (Jud3auer)
HanMeHOBaHHe |00yueHuUs 110 7 3 4 (Xoporio) 5 (OTIMuHO)
MH/MKATOpa AMCLIATIIMHE (HeynoenetBop |(YI0OBIeTBOPUT

AOCTIDKEHII WTEe/bHO) e/bHO)

KOMIIETEHIUH

[TK-2.1. 3HaTh | 3HATh CII0COOLI | 3HAHUSA He 3HaHUs 3HaHUs 3HaHUs
CIT0COOBI KOHTPOJISI chopMHpOBaHbI |HEZIOCTAaTOUHO | COPMHUPOBAHBI, | TOTHOCTBIO
KOHTPOJISI KauecTBa c(hOpMHUPOBaHbI, | HO UMEIOT cchopMUPOBaHBI
KayecTBa CBIpbS, HeCHCTeMHBI OT/le/IbHbBIE

CBIPBS, KOMITOHEHTOB U npo0esbl 1

KOMITOHEHTOB U | BbIITyCKaeMOu HETOYHOCTHU

BBIMTYCKaeMO# | TIPOAYKLIUU B

MIPOAYKIVU B obnactu

obsactu repepaboTKu

repepaboTKu | HedTH M rasa,

He(TH M ra3a, |yuUThIBas

YUUTHIBas 5KOJIOTHYe CKHe

9K0JIoTMUecKre |TpeboBaHUS U

TpeOOBaHUS M | BHEZIpEHHE

BHeJpeHue HOBBIX

HOBBIX TeXHOJIOTUH

TEeXHOJIOTUi nepepabOTKU U

repepabOTKU U | KOHTPOJISt

KOHTPOJISI KauecTBa

KayecTBa

I[IK-2.2. YMeTh | YMeTb YMeHus He YMeHus He YMmeHus B YMmeHust
OCYLIEeCTB/IATb | OCYILECTBJISATh | CPOPMUPOBAHBI | [TOJTHOCTHIO OCHOBHOM TTOJTHOCTEIO
KOHTPOJTb KOHTPOJIb chopmupoBaHsl | chopMUPOBaHbl | CPOPMUPOBAHbI
KayecTBa KayecTBa

CBIPbS, CBIPbS,

KOMIIOHEHTOB 1 | KOMITOHEHTOB U

BbI[TyCKaeMOM | BbIITyCKaeMOu

TPOJYKLIUY B TPOJIYKLIUU B

obnactu obnactu

repepaboTKi | TiepepaboTKu

He(TH U ra3a,

He(TH U ra3a,
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yUUTHIBast YUUTBIBast

9KOJIOTUUECKHe | 9KOTIOTh4ecKue

TpeboBaHUs U | TpeOOBaHUS U

BHe/[peHe BHe/[peHMe

HOBBIX HOBBIX

TeXHOJIOTUH TeXHOJIOTU

riepepaboOTKU U | TIepepaboTKu U

KOHTPOJIS KOHTPOJIS

KauecTBa KauecTBa

IK-2.3. Bnagetn Bnanenue Bnanenue Bnanenue Bapenue
Bnagetsb HaBbIKaMHU HaBbIKAMU He | HaBbIKAMU HaBbIKaMU B HaBBbIKaMHU
HaBbIKaMU OCYIIeCTB/IeHUs | CPOPMUPOBAHO |HEYBEPEHHOE | OCHOBHOM yBepeHHOe
OCYII[eCTB/IEHUS | KOHTPOJIS c(hopMHPOBaHO
KOHTPOJISI KauecTBa

KauecTBa CBIPbS,

ChIPbS, KOMIIOHEHTOB U

KOMITOHEHTOB | BBITTYCKaeMoH

BBIMyCKAaeMOH | TPOAYKLIMH B

MPOAYKIMU B | 00/1acTH

obsactu nepepaboTKu

nepepaboTku  |HedTH U rasa,

He(TH M Ta3a, |yUUThIBas

YUUTBIBast 9KOJIOTHYE CKHEe

9KOJIOTHUeCcKre |TpeOOBaHUS U

TpeOOBaHUSI U | BHEJPEHUE

BHe/[peHMe HOBBIX

HOBBIX TeXHOJIOTUH

TEXHOJIOTHIA niepepabOTKH U

repepabOTKU U | KOHTPOJISI

KOHTPOJISI KauecTBa

KauecTBa

4.2. TunoBble KOHTPOJIbHBIE 3a/laHUsI WIM WHBbIE MaTepHasibl, He00XoAUMbIe /IS OLIeHUBAHHS
pe3y/bTaToB 00y4eHHUsI MO AUCIUIUIMHE, COOTHECEHHBIX C YCTAaHOB/IEHHBIMH B 00pa3oBaTe/IbHOM
Marepua’ibl,

nporpamMmme HHAUKATOPpaMH

JAOCTHIKeHUA KOMHETEHHHﬁ.

MeTtoanueckue

onpe/e/A0IHe MPOLeAyPhI OLleHUBAHUsI Pe3y/IbTaTOB 00yueHHs 10 JUCLIUILIHHE.

KO,[L N HaMMEeHOBdHUNe
HWHAWKATOpad AOCTH>KeHHS
KOMIIeTEHLINA

Pe3synbrarel 00yueHust 1o
JOUCLIAIIIAHE

OL[EHO‘JHBIE cpeacTBa

IIK-1.1. 34aTh TeXHOJIOTUU

3HaTh TeXHO/IOTUHU IMMPOM3BOACTBA

KoHcrnekT, YCTHBIN 0Ompoc,

TIPOU3BO/[CTBA XUMHUUECKOU XUMHUYeCKOH MPOAYKLIMY Ha Pedepar
MPOJYKLIMM Ha OCHOBE OCHOBe 11iepepaboTKu HeTH U

niepepaboTKu HepTH U Ta3a, a rasa, a Takke Crioco0bI ux

TaK)Ke CrocoObl MX pa3pabOTKu U | pa3paboTKu U

COBEpIIIEHCTBOBAHUS, C YU€TOM | COBEpIIEHCTBOBAHMUS, C yUETOM
COBPEMEHHBIX IKOJIOTHUeCKUX COBPEMEHHBIX IKOJIOTMYeCKUX

TpeboBaHut TpeboBaHUI

[TK-1.2. ¥meTb pa3pabarbiBaTh U | YMeTh pa3pabaTbiBaTh U Koncnekr
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COBEpILLIEHCTBOBATb TEXHOIOT MU
MPOM3BO/ICTBAa XUMUUECKOU
MPOAYKLIMY Ha OCHOBE
riepepaboTKu HepTH U Ta3a C
y4YeTOM COBPeMeHHBIX
3KOJIOTMYeCKUX TpeOOoBaHUM

COBepILIEHCTBOBATh TeXHOJIOTUH
TIPOU3BO/ICTBAa XUMUUECKOU
MPOZIYKLIMKM Ha OCHOBE
nepepaboTky He()TH 1 rasa C
y4YeToM COBPeMeHHbIX
9KOJIOTUUYeCKHUX TpeOoBaHU

[1IK-1.3. BsiaseTs HaBbIKAMU
pa3paboTku u
COBepIIIeHCTBOBaHUS TEXHOIOTUU
MPOM3BO/ICTBA XUMHUUeCKOM
MPOAYKLIMM Ha OCHOBE
riepepabOTKY HeTH U rasa C
yUeTOM COBPEMEHHbBIX
9KO0JIOTUUeCKUX TpeboBaHUM

Brnagets HaBbIKaMu pa3paboTKu U
COBEpIIIEHCTBOBAHUS TEXHOIOTHUU
MPOU3BO/ICTBA XMUMHUYECKOMN
TIPOAYKL[UM Ha OCHOBE
repepabOTKK He)TH U rasa C
YUeTOM COBPEMEHHBIX
9KOJIOTUYECKHUX TpeOOBaHUM

Ycrhbiii onpoc, KoHcrnekT

[TK-2.1. 3HaTb CcrI0COOBI
KOHTPOJISI KaueCTBa ChIPbS,
KOMIIOHEHTOB U BbITyCKaeMOM
MpoAyKLMY B 061acTu
repepabOTKU He(TH U ra3a,
YUUTBIBasi 3KOJIOTUYeCKHe
TpeOOBaHMs ¥ BHEJJPEHHE HOBBIX
TeXHOJIOTH TiepepaboTKy U1
KOHTPOJIsSI KauecTBa

3HaTb CrIoCOObI KOHTPOJISI
KaueCTBa ChIPbsi, KOMIIOHEHTOB U
BBIITYCKaeMOU TIPOAYKLIUY B
obnactu iepepaboTKy HePTH U
rasa, yUYMThIBasi 9KOJIOTUUECKHe
TpeOOBaHUs ¥ BHEIpeHUE HOBBIX
TeXHOJIOTHIA TiepepaboTKU 1
KOHTPOJISI KauecTBa

Koucrniekr, Pedepar

[1K-2.2. ¥YMeTb OCy11eCTB/IATh YMeTb OCYLIeCTB/ISATh KOHTPO/Ib | KOHCTIEKT
KOHTPOJIb KaueCTBa ChIPbS, KauyeCTBa ChIpbsl, KOMIIOHEHTOB U
KOMITOHEHTOB U BBIITyCKaeMOu BBIITyCKaeMOi MPOJYKLMU B

MPOJYKLMH B 00/1aCTH obnacty nepepaboTKu HepTH U

nepepaboTKU HeTH U ra3a, rasa, yuMThIBasi 3KOJI0THUYeCK1e

YUHTBIBast 3KOJIOTUYeCKue TpebOoBaHUs ¥ BHe/IpeHHE HOBBIX
TpeOOBaHUs U BHe/IDEHMEe HOBLIX | TEXHOJIOTHH 1epepaboTku v

TEXHOJIOTH TiepepaboTKy 1 KOHTPOJIS1 KauecTBa

KOHTPOJISl KaueCTBa

[1K-2.3. BniafeTs HaBbIKAMU BrazseTs HaBbIKaMu Koncrekr

OCYIIeCTB/IEHUS] KOHTPOJIS
KaueCTBa ChIPbsi, KOMIIOHEHTOB U
BBIITyCKaeMOMU MPOAYKLIVH B
obsiactu epepaboTKy HepTH U
rasa, yuuThIBasi 5KOJIOTHUECKHe
TpeOOBaHMs ¥ BHEJPEHHE HOBBIX
TeXHOJIOTHUM TIepepaboTKH 1
KOHTDOJISI KaueCTBa

OCYIIeCTB/IEHUS] KOHTPOJIS
KauecTBa ChIPbsi, KOMIIOHEHTOB U
BBIYCKAaeMOU MPOYKLIUH B
obsacTu iepepaboTKy HeTH U
rasa, yuuThIBas KOJIOTHUEeCKHe
TpeOOBaHMs U BHE[PEHUE HOBBIX
TeXHOJIOTUM TTepepaboTKU 1
KOHTPOJISI KaueCTBa

YcTHBIN OIpoC MPUMEHSETCA KaK MeTO/, ITPOBEPKKU 3HaHUN Oﬁyqa}OH_[I/IXCH 110 KOHKpETHOﬁ TeMdTHKe

YcHBIN OMPOC 110 TeMe:
[TpeameT GMOTEXHOJIOTHH.

YcrHB1M onpoc

HayuHble 0CHOBBI OOTEXHEOIOTHH.
OCHOBHBIE 37IeMeHTbI OMOTEeXHOIOTHH.




Buonorrnueckre areHThI: K/I€TKW, MUKPOOHBIE MOHOKY/IBTYPBI ¥ aCCOL[ALIH, (hepMeHTbI, Ky/IbTYPhbI
K/IeTOK U TKaHel, TMOpH/IOMbI, TpaHCTeHHbIe OPTaHK3MBlI.

Anmaparypa /15 peam3anuy OMOTeXHOIOTHYeCKHX TIPOLIeCCOB U MOTyYeHHs] KOHEUHOTO TIPO/YKTa.
OO6BeKTbI, UCTIOb3yeMble B OMOTEXHOMIOTUH: TIPOKAPHOThI, 3YKapHUOThI, BUPYChI, OaKTepuu 1
1[iaH00aKTepyH, BOJOPOC/IH, JTUIIAWHUKH, TPUOBI, BOJHbIE PACTeHUs, KJIeTKHA PaCTeHUH U KUBOTHBIX.
OO6beKTbl MOJIEKY/ISIpHOM 6roTeXHO/IoruH (61oTorHUeCcKre CUCTeMbl): MUKPOOPTaHU3MbI, KJIeTOUHbIe
JIMHUM HaCeKOMbIX, PACTeHUI U MJIEKOTIUTAIOL[MX, BUPYChl HACEKOMBIX, PACTEHUI U MJIEKOTIUTAIOLIUX,
MHOTOK/IeTOYHbIe OpPraHU3Mbl (PacTeHUs], MBIIIH, JOMaIIHUe )XUBOTHBIEU T. [1.).

Kpurepun Beibopa 00b€KTOB MOJIEKY/ISIpHOM OroTexXHO/MOrHH (OHMOMOTHUeCKUX CUCTEM).

XapakTep 00beKTOB MOJIEKY/IIPHOM 610TeXHOMOruM (OMOI0ruueCKUX CUCTeM) ISt
OMOTEXHOIOrUUeCKOTO TIpoLiecca.

Metoguueckre MaTepyasbl, Orpeensiolye MpoLeAypy OLleHHBaHHUs YCTHOTO OMpoca

OrnucaHye MeTOAUKU OLIeHUBAHUSA BBIMIOJIHEHUsI YCTHOI'O OIpOCa: IIPU OLIeHKe OTBeTa CTy[eHTa Ha
YCTHBIM BOTIPOC YUUTHIBAETCS: HACKOJIBKO PACKPBITO COJiepyKaHue TeMbl, CTPYKTYPUPOBAaHHOCTh OTBETA,
ero JJOoTUYHOCTh, yMeHHe (pOpMY/IMpPOBaTh OTBET, YPOBEHb [IOHMMAaHUs MaTepurana.

Kpurepuu onjeHku

5 6assIoB BBICTAB/SIETCS CTYAEHTY, eC/IU: B OTBeTe KaueCTBeHHO PacKphITO cofiepkaHue TeMbl. OTBeT
XOPpOLIO CTPYKTYpUPOBaH. [IpekpacHO 0CBOeH NMOHATUIHBIN anmnapar. [IpogeMoHCTpUpOBaH BbICOKHI
yPOBeHb [TOHMMaHUs MaTtepuana. [IpeBocxogHoe ymeHue GOpMyIMpOBaTh CBOM MBICTH, 00CYX/JaTh
[VICKYCCHOHHBIE T10/I0KeHUSI.

4 H6ania BBICTABISIETCS CTYAEHTY, eC/IA: OCHOBHBIE BOMPOCHI TeMbI PacKpbIThl. CTPYKTypa OTBeTa B 1]eJIOM
aZleKBaTHa TeMe. XOpOLLO 0CBOEH MOHATUIHBIM annapat. [IpojeMoHCTpUpoBaH XOPOLLMi YPOBEHb
NOHUMaHUs Marepuaa.

Xopoiiiee ymeHue (OpMyIMPOBaTh CBOM MBIC/IH, 00CY>KJaTh JUCKYCCUOHHBIE TTOJIOKEHMSI.

3 Garia BBICTaB/ISETCS CTYAEHTY, eC/IN: TeMa YaCTUYHO packpeiTa. OTBeT c/1abo CTPYKTYPHUPOBAH.
[ToHATUIHBIN arnapar 0CBOeH YyacTUUHO. [IoHMMaHMe OT[e/IbHBIX TT0/I0XKEeHUH U3 MaTeprasa 1o Teme.
YnosneTBopUTtenbHOE

yMeHue (popMyIMpoBaTh CBOU MBIC/H, 00CYK/JaTh AUCKYCCUOHHbIE TTO/I0XKEeHHSI.

0-2 Gana BBICTaB/SETCS CTY/IEHTY, eC/IU: TeMa He PacKpbITa. [IOHATHITHBIN armapaT 0CBOeH
HeyZl0B/IeTBOpUTe/bHO. IloHMMaHue Marepuasna ¢pparMeHTapHOe UM OTCYyTCTByeT. HeymeHue
(hopMyIMpOBaTh CBOM MBIC/IH, 0OCY>KJaTh JUCKYCCUOHHBIE TTOJIOKEHMS.

KoHcniekT

KoncriekT 1abopaTtopHo-TipakTUYecKux pabor:

1. BuoTexHO/IOrHUeCKHE METO/IbI U3BJIEUEHUS TSDKEIBIX META/IIOB U3 OYPOBBIX PAaCTBOPOB.

CocrTaB M/1aCTOBBIX BOJ| HarHeTaTe/IbHbIX CKBKMH. BOTeXHOIOTYecKrie MeTO/IbI M3BIeUeHHS TSKeJTbIX
MeTaJl/IoB U3 PaCTBOPOB.

2. OuuCTKa MOYBBI ¥ BO/IbI OT HE(TSIHBIX 3arpsi3HEHUH METOI0M OMOTEXHO/IOTHH.

YrieBoZi0po/ibl, yCBaMBaeMble MUKPOOpPraHu3MaMu. [IivHa 11eru, 60KOBbIe OTBETB/IEHUs, HEHACKIITIeHHbIE
YIJIEBOJIOPO/IbI, YITIEBOAOPO/IbI, COAIEPIKall[e apOMaTHUeCKoe KoJbIi0. [TpoiyKThl MUKPOOHO/IOTHUECKOTO
OKHCJIeHUsI yTI/IeBoA0opo10B. OUMCTKa MOUBBI U BOZBI OT He(DTIHBIX 3arpsi3HEHUH.

KoHCIeKThI 10 TeMaMm:

BBezieHre B 6MOTEXHOJIOTHIO.

OOBeKTbI OMOTEXHOTOTUM.

OOBbeKThl MOJIEKY/ISIPHOM OMOTEXHO/IOTHH.

OCHOBHBI€ TPYTITbl MUKPOOPTraHU3MOB CBSI3aHHBIX C HE(PTAHOM Y ra30BOM MPOMBIIIIEHHOCTBIO.
[ToBbImeHUe HehTEOTauu IJIACTOB C TTIOMOII[BI0 MUKPOOPTraHU3MOB.

BbuoTtexHosorus u3pneueHus HeTH.

buoTtexHooruueckrie MeTo bl U3BJIEUeHHUsT TSDKEJTbIX MeTasyIOB U3 OYPOBBIX paCTBOPOB.

OuncTKa MOYBBI ¥ BOZIbI OT HE(TSIHBIX 3arpsi3HEHUN METOI0M OMOTEXHO/IOTHH.
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MeToauuecKrie MaTepurasibl, ONpe/estolye MpoLefypy OLleHUBaHUsI KOHCIIEKTa

OnucaHue MeTOAVKU OLIeHMBaHUS: NPU OLIeHKe HalucaHusl CTYLeHTOM KOHCIeKTa MaKCUMa/bHOe
BHUMaHUe cJleflyeT y/le/saTh C/Ie[lyOLMM acrieKTaM: HaCKOJIbKO TOJTHO B PaCKPBITO CoZeprKaHue
Marepuasa, YeTKO Y NMPaBUILHO JIaHbI OMpe/iesieHus], paCKpPbITO CO/iepyKaHKe TIOHSATH; BepPHO
VICTI0/Tb30BaHbl HayUHbIe TEPMUHBI; J€eMOHCTPUPYIOTCS BBICOKMI YPOBEHb YMEHHsI OlepUpOBaTh
HayUHbIMHU KaTeropusiM U MOHATUSIMU, aHA/IM3MPOBATh TEOPeTUUECKYH0 U MPAKTUYeCKY0 MH(POPMaLIO;
00beM TeKCTa ONTUMa/IbHbIN; JIOrMueCcKoe TIOCTPOeHUe U CBSI3HOCTb TeKCTa, MOJIHOTa U ITyOuHa
W3/I0)KeHUs MaTepyasa (Hauure KIFUeBbIX M0JI0KeHUH, MbIC/iel), BU3yanu3alus MHPOopMaLiui Kak
pe3ysbrar ee 00paboTky (TabMLbl, CXeMbl, PUCYHKH), ohopmiieHHe (aKKypaTHOCTb, COO/tofeHe
CTPYKTYpPbl OpUI'MHasIa).

Kpurepuu onenku (B 6an1ax) (70/DKHBI CTPOTO COOTBETCTBOBATh PEHTUHT I/IaHY 110 MaKC. U MUH.
KO/TN4. 0asijioB ¥ TOMBKO /IS TeX, KTO YUHUTCS C UCTIO/IH30BaHUEM MOJY/IbHO-PEUTUHTOBOW CHCTEMBI
00yueHUs U OLIeHKU yCI1eBaeMOCTH CTY/I€HTOB):

— Ha 5 6aioB OL|eHHMBAIOTCSl KOHCIIEKTHI, COZIepKaHre KOTOPhIX OCHOBAaHO Ha IMTyOOKOM 1 BCECTOPOHHEM
3HAaHUM TeMbl, U3yUeHHOW JIUTepaTyphbl, U3/I0XKeHO JIOTUYHO, apTYMEHTHUPOBAHO U B TIOJTHOM 00beMe.
OcCHOBHBIe TIOHSATHS, BEIBO/BI 1 0000111eHMsT C(hOPMYIHMPOBAHbI yOeaUTeIbHO U J0Ka3aTelbHO. TI0JTHO
PacKpbITO COZiepyKaHue Marepuasa; YeTKO U MPaBWIIbHO JlaHbl OTIpe/ie/iIeHus], PACKPBITO COZlep KaHHe
TIOHSTHI; BEPHO MCII0/Ib30BaHbl HayYHble TEPMUHBI; 1€MOHCTPUPYIOTCS BbICOKUI YPOBEHb YMEHUSsI
OIepupoBaTh HayYHbIMH KaTeropusiMu, aHa/IM3UpoBaTh MH(GOPMALIUIO, B/laZileHHe HaBbIKaMu
MPaKTUYeCKOM /IesTeTbHOCTH; 00beM TeKCTa ONTHUMAJIbHBINA, TEKCT TOCTPOEH JIOTUYHO U
TI0C/Ie/IOBaTe/IbHO, MaTepyas pacCMOTPeH TOJTHO U IMTyOOKO (Ha/mmuue K/IH04eBbIX TIOJIOKeHHM, MbIceid),
VCTIO/B3YIOTCS 37IEMEHThI BU3yain3aliis MHPOPMaLiy Kak pe3y/bTar ee 00paboTKU (TabUL{bl, CXeMBI,
PUCYHKH), 0(hopmsieHre aKKypaTHOe.

— Ha 4 Gana OLeHNBAIOTCS KOHCIIEKTHI, B KOTOPBIX PACKPBITO OCHOBHOE CO/lepKaHue MaTepraa; B
OCHOBHOM I1paBU/IbHO JIaHbI OTpe/iesieHHs MOHSITUM U UCT0/Ib30BaHbl HayUHble TEPMUHBI; HO B
oripeZie/IeHUU MOHATHUH []0My1lleHbl HETOYHOCTH, UMEIOTCS He3HauuTe/IbHble HapylLleHus B
TI0C/Ie/]0OBaTe/IbHOCTH U3/I0’KeHUsT; HeOOosIbIIe HeJ0CTaTKX TIPH UCI0/hb30BaHWU HayYHbIX TEPMUHOB,;
00BeM TeKCTa ONTHUMaJTbHBIN, TEKCT TOCTPOEH JIOTUYHO, K/TI0UeBbIe TI0JI0XKEeHHsI He BCe BbiZle/IeHbI
[0CTaTOYHO YeTKO, O(hOpMJ/IeHHe aKKypaTHOe.

— Ha 3 Gana OLleHUBAIOTCS KOHCIIEKTHI, B KOTOPBIX OTPa’KeHO, TOJILKO OCHOBHOE, HO
Heroc/iefj0BaTe/IbHOe COZlepyKaHue MaTepuala; ornpezie/ieHusl OHATHI HeloCTaTOYHO YeTKUe; YPOBeHb
YMeHWs OTIepHPOBATh HAyUHBIMH KaTeTOPHUSIMH, aHA/TM3UPOBaTh MH(OPMALIMIO HEBBICOKHI, HaOMIOAAI0TCS
nipobesibl U HETOUHOCTH; UMEIOTCsl 3HaUMTe IbHbIe IPo0esibl B U3/10)KeHUH MaTepuara, BbIBOJbI C1abo
apryMeHTHPOBaHbI, B COZlepKaHUH JIOMYyIIeHbl TeopeTnyecKre omruoku. OObem TeKcTa oueHb HebOobIIoH
WM HaoOOPOT TpeBbIllIaeT TpebyeMbii, K/IF0UeBbIe M0JI0XKeHHs1 He BbljlesieHbl. VIMeroTcst HefjoueThl B
otopmieHUN.

— Ha 1-2 6ana oLeHMBaOTCs KOHCIIEKThI, B KOTOPBIX He U3/I0)KeEHO OCHOBHOE COJiepkKaHue MaTepuraiia,
U3/I0)KeHue (pparMeHTapHOe, He TI0C/1e/|0BaTe/IbHOE; OTpe/ie/IeHus] MOHATUN He YeTKHe; ypOBeHb YMeHUsI
OIepupoBaTh HayYHbIMH KaTeropusiMu, aHaIM3MpoBaTh UH(POPMALIMIO, Bla/leHHsl HaBbIKaMy1
NIPaKTUYeCKOU JieITelIbHOCTU OueHb HU3KUMN. VIMeroTCsl He[joueThl B 0(pOpPM/IEHHMH.

Pedepar

Pecepatsl o Teme:

BBeenue B OMOTEXHOIOTHIO.

OOBEeKTbI OMOTEXHOIOTUH.

OOBEKTBI MOJIEKY/ISIPHON OMOTE@XHOJIOTHH.

OCHOBHBI€ TPYTITIBI MUKPOOPTaHU3MOB CBSI3aHHBIX C He(PTSHOW U ra30BOM MPOMBIIIIEHHOCTHIO.
[ToBblIiIeHHe HehTeOTJauu MJIaCTOB C TTIOMOII[bI0 MUKPOOPraHU3MOB.

buorexHosorus usBneueHus HeTH.

BroTexHo/moruueckrie MeTo bl U3BJIEUEHHs TSDKEIBIX MEeTa//IOB U3 OyPOBBIX paCTBOPOB.
OuncTKa MOYBBI ¥ BOZIbI OT HE(TSIHBIX 3arpsi3HEHUN METO/IOM OMOTEXHOIOTHH.
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OCHOBHBbI€ TpyNIbl MUKPOOPraHU3MOB CBSI3aHHBIX C He(PTSHOW U ra30BOM MPOMBILLIEHHOCTBIO.
[ToBeIlIeHWe HeTeOTauy TIaCTOB C NOMOLBI0 MUKPOOPraHU3MOB.

buoTtexHosorus usBneueHus: He(TH.

BbuoTtexHosoruueckre MeTo/ibl U3BJIeUeHHsl TSKeJIbIX MeTaslyIoB U3 OypOBBIX paCTBOPOB.
OumCTKa IMOYBBI ¥ BOJBI OT HETSHBIX 3arpsi3HEHUI MeTO/[0M OHOTEeXHOJIOTHH.

MeToauueckre MaTepurasbl, Oorpe/esstole MpoLefypy OLleHUBaHUs pedepara

Pedepar — 310 c)KaToe u3/10)keHHe OCHOBHOM MH(OPMAaLIMK Ha OCHOBE ee CMBIC/IOBOM repe-pabotku. I1o
e/ (Ha3HaueHUI0) pedeparbl MOTYT ObITh: OubMMorpaduueckue, AJis HAyUHO-TIOMY/ISIPHBIX )KYPHAJIOB,
yuebHble. Harcanve pedepara, Kak yueOHbIN BUZ, eATeTbHOCTH, TIperiosiaraeT BHeayIUTOPHYIO,
caMoCTosITe/IbHYI0 yueOHy0 paboTy CTyzieHTa 1o peKoMeH/lyeMo# rperoziaBatesieM Teme. Llesib paboTel
Ha/l pepepaTtoM — oOpeTeHHe CTYeHTOM HaBBIKOB OMOMMorpaduueckoro rnovicka HeoOxXoqumMon
JIUTEepaTypbl, aHATUTUYECKOW pabOThI C KHUTOU U MepUOAUKOM, 000011eHre MH(OpMaLuK 13
WCTIO/Tb3YeMbIX NCTOUHHMKOB U MOC/IeIyIOIIero MMCbMeHHOT0 0pOpMIIeHHs TEKCTa.

ITpn HarrcaHuy pedepaTta HeOOXOAUMO C/IeZl0BaTh C/leyIOIUM TpeboBaHUIM:

1. TekcT MepBOMCTOYHMKOB (KaK MeyaTHbIX U3/jaHUM, TaK U VIHTepHeT-NCTOYHUKOB) He00-X01UMO He
KOTIMPOBATh, a TiepepabaTbiBaTh (COOCTBEHHBIE BLIBOIBI TIOC/IE OCMBICIEHHSI TEKCTA BHIHECTH B
3aKJTFOUMTE/IbHYIO YacTh).

2. Ecnm ucronb3yeTcsi [OC/IOBHAs BbIJiepyKKa M3 TeKCTa, TO OHa [Jo/KHa ObITh 0hopMIIeHa 110 IpaBuiaM
LIUTUPOBaHUs (B TAKOM C/Tydae LIMTUPOBaHUe He OyZeT SBIAThHCS IUlaruaToM): - LluTara fo/mkHa ObITh
BbIJie/IeHa 0COOBIM LIPUGTOM (YMeHbILIeHHBIM IIPU(TOM, KyPCUBOM) UK KaBbIYKaMU (« », ,, "); -
obs13aTenbHa CChITKA Ha UCTOUHUK. CCBIIKY cieyeT 0OpMHUTE MOJCTPOYHON CHOCKOM.

OneHKa «0T/IMYHO» — BBITIO/IHEHBI BCe TPeOOBaHMs K HAITMCAHUIO U 3aluTe pedepara: 0003HaueHa
npo6sieMa 1 000CHOBaHa eé aKTyalbHOCTh, CZle/laH KPaTKUK aHalmr3 Pa3/IMuHbIX TOUeK 3peHus Ha
paccMaTpuBaeMyto rpo6sieMy U JIOTUUHO M3J10KeHa COOCTBeHHasi Mo3uLUsl, c(hOPMYIUPOBaHbI BHIBO/bI,
TeMa pacKphbITa IMOHOCTHIO, BbiZiep>kaH 00beM, coOstroieHbl TpeOoBaHKs K BHeIIHeMY 0(hOpPMJ/IEHHIO,
JlaHbI TIPaBU/IbHbIE OTBETHI Ha JOMOHUTE/IbHbIE BOTIPOCHI.

OneHKa «X0poIIo» — OCHOBHbIE TpeboBaHMs K pedepaTy 1 ero 3aljuTe BBIIOJTHEHb], HO TIPH 3TOM
JIOTy1i{eHbl HeJloueThbl. B UacTHOCTH, UMEIOTCSI HETOUHOCTH B U3/I0KEHUU MaTepuarsa; OTCyTCTBYeT
JIoTrYecKasi oc/ie/[0BaTe/IbHOCTD B CY)K/IeHUSIX; He BbllepkaH 00beM pedepaTa; UMeOTCs yIyILeH s B
othopMieHNY; Ha JAOTOHUTE/IbHbIe BOTIPOCHI MPU 3alljUTe JAaHbl HETIOHbIe OTBETHI.

OneHKa «yJA0B/IETBOPHUTE/IBHO» — UMEIOTCS CyIleCTBEHHbIE OTCTYTIIeHHs OT TpeboBaHMi K
pedepupoBaHuio. B yacTHOCTH, TeMa OCBelljeHa JIMILb YaCTUYHO; AOMYyIeHbl (pakTHUyeckue OLIMOKU B
coziep>kaHuM pedepara WM MPU OTBETe Ha JOTOHUTEIbHbIE BOMPOCHI; BO BPeMsI 3aIL{UThI OTCYTCTBYeT
BBIBO/I.

OneHKa «Hey/0B/IeTBOPUTE/ILHO» — TeMa pedpepara He pacKpbiTa, 00HapPY>KUBAETCsI CyIjeCTBEHHOe
HeroHUMaHe MPO0O/IeMBI.

JAuddepennypoBaHHbIH 3aueT

[TpumepHbIe BOMPOCHI K Aud3auety, 3 Kypc / 6 cemecTp

1. BuoTexHOMOTHS - MHTETpaLHsi eCTeCTBEHHBIX U MH)KeHePHBIX HayK [Jisl pelieHust IpobsieM
SHEepPreTUKH C UCI0/b30BaHMEM FOPIOUMX UCKOMIAaeMbIX IMPOJYKTOB.

2. BuoTexHosornyeckast IpOMBIIIJIEHHOCTh - CMeIIaHHasl KOpUYHeBast O0MOTeXHOIOTHS U ee POJIb [iIs
MIPOM3BO/CTBA XMMHUUECKUX TTPOYKTOB.

3. Hedts 1 ra3 - Besyiue NpoAyKThl B MUPOBOM TOTUIMBHO-IHEpPreTHueCckoM OamaHce.
4. Posb pa3HOOOpa3HBIX TPy MUKPOOPTaHMW3MOB B ITpeobpa3oBaHuM U pa3pylieHnd HeTu.
5. OcHOBHbIe TPyl MUKPOOPTraHU3MOB, YYaCTBYIOLIUX B eCTPYKLMU He()TH U UX pa3inuve B

3aBMCHMMOCTH OT MPOUCXOXKAeHUs 3aiexxelt GIronzioB.
6. T'a3000pa3Hble yI/IeBOAOPO/bI B CHHTE3€e YIVIEBOZAOPOOB MUKPOOPTaHU3MOB.
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7. MukpoburosioruuecKuii epeBog BA3KUX He)Teld B JIETKOTIO/IB)KHBIE YT/IEBOJIOPO/IbI - OCHOBBI

criocoba.

OcHoBBI criocoba MeTaHOTeHe3a U Cy/ibhaTpeIyKI[|H, CBsI3aHHbIE C TiepepaboTKol HedTel.

9. MWcrnonb3oBaHue pa3IMUHBIX TPYII reTepOTPOMHBIX MUKPOOPTaHU3MOB /IS 100BIUM
peJIKO3eMeJIbHBIX U I[BETHBIX META/IJIOB U3 00eJHEHHBIX PYIHBIX OTBAJIOB U PAaCTBOPOB.

10. TTonyTHBIE T/IaCTOBbIE HE(TAHBIE BOJbI U UX [MUHEpa/IH3aLHs.

11. ObecconuBaHuUe MIaCTOBBIX BO/I, 3arPsI3HEHHBIX Cy/Ib(aTaMu, XJI0pHAaMH, THIpoKapboHaTamMH, a
TaK)Ke MOBBIIIIEHHOM YK€ CTKOCTBI0 MUKPOBO/IOPOC/ISIMUA U BBICIIIMMU BOAHBIMUA PACTEHHUSIMU.

12. YripaBnsiemasi IeTOKCHKALIVS BO, TIOMYTHO 100bIBaeMbIX He(PTAHBIX MJIACTOBBIX BOJ| OPraHU3MaMu
BO/IHBIX 9KOCHCTEM.

®

MeToMuecKre MaTepuralbl, ONpe/esIsIolye MpoLeAypy OlieHuBaHus AuddepeHIIMPOBaHHOTO 3aUueTa

KpurepusiMu oLieHUBaHUS SIBJISIOTCST 0a/ITbl, KOTOPBIE BLICTABJISIOTCS 3a BU/IbI AEATETBHOCTU (OLleHOYHbIE
CpeJCTBa) 10 UTOTaM M3yueHusi MoAysiel (pa3fenoB AUCLIUILIIMHbI), IepeurCIeHHbIX B PEUTUHT-TI/IaHe
JVICLIUTTMHBL: TEKYILUN KOHTPOJIb — MakcuMyM 40 6as1oB; pyOesKHbIH KOHTPOJTb — MakcuMyM 30 6asuios,
TIOOLIpUTebHBIe Oaribl — MakcuMyMm 10.

[Ipu oLjeHKe OTBeTa Ha 3ayeTe MaKCMMaabHOe BHUMaHUE JI0JDKHO YZAe/AThCS TOMY, HACKOIBbKO TIOJTHO
PacKpBITO COZlep>KaHue MaTepHrasa, YeTKO U NIPaBU/IbHO [JaHbl OIpe/ie/ieHHs], PACKPBITO COZlepyKaHue
TIOHATUM, BEPHO JIA MCI0/Ib30BaHbl HAyYHbIE TEPMUHbI, HACKOJIKO OTBET CAMOCTOSATE/bHbIH,
WICTIO/TH30BaHbI JI PaHee MprUoOpeTeHHbIe 3HAHUS, PACKPBITHI JT1 PACKPBITHI IPUYMHHO-C/IeZICTBEHHbIE
CB$131, HACKOJIbKO BBICOKHI YPOBEHb YMEHUSI OIlePUPOBAHUS HAYUYHbIMU KaTeropysiMy, aHa/iv3a
VMH(pOpMaLH, Bla/ileHUs] HaBbIKaM{ NIPaKTUUeCKOM eI TeTbHOCTH.

Kpurepuu ouenku (B 6an1ax):

- 25-30 6a//10B BBICTABJISIETCS CTY/IEHTY, €C/IU CTYZeHT [/l TIO/THbIe, Pa3BepHYThIe OTBETHI Ha BCE
TeopeTHUeCKHe BOIIPOCHI O1ieTa, IPOAEMOHCTPUPOBA 3HaHKWe (YHKIIMOHABHBIX BO3MO)KHOCTEHH,
TePMUHOJIOTUH, OCHOBHBIX 3/1IEMEHTOB, YMeHHe NIPUMeHSTh TeopeTHyeCcKue 3HaHuUs [PY BbIIIOJTHEHUU
TIpaKTUUeCKKX 3aaHuii. CTyzeHT 6e3 3aTpyJHeHUI OTBETU/T Ha BCE /IOTIOTHUTE/IbHBIE BOTIPOCHI.
[TpakTHYeckast YacTb pabOTHI BBITIOJTHEHA TIOIHOCTBIO Oe3 HETOYHOCTeH 1 OIIMOO0K;

- 17-24 6an10B BLICTaB/ISETCS CTYAEHTY, €C/IN CTYIeHT PaCKPbLl B OCHOBHOM TEOPeTHUeCKHe BOTIPOCHI,
O/JHAaKO [IOIyILL[eHbl HeTOYHOCTH B OIpe/ie/IeHUU OCHOBHBIX MOHATHM. [Ipy oTBeTe Ha [ONONIHUATEIbHbIe
BOIIPOCHI /IOMYI[eHbI HeOOoIbIIe HeTOYHOCTH. [Ipy BBITIOTHEHUH TIPAKTUYeCKOM YacTH paboThI
JOTyIIIeHbl HeCylieCTBeHHbIe OLINOKY;

- 10-16 6asI0B BBICTAB/SIETCS CTYAEHTY, eCJTH MPY OTBeTe Ha TeopeTHUeCcKre BOMPOCh] CTY[eHTOM
JIOTYIIIeHO HeCKOJIbKO CyIleCTBEHHBIX OLIMOOK B TOJIKOBAaHUY OCHOBHBIX MOHATHM. JIOTHKa U TIO/THOTA
OTBeTa CTPaJaloT 3aMeTHBIMU U3bsiHAMU. 3aMeTHbI MPo0e/ibl B 3HAHUU OCHOBHBIX METO/IOB.
TeopeTruecKrie BOIIPOCHI B 1[e/IOM U3/I0KEHBI JOCTAaTOYHO, HO C IIPOITyCKamMH Marepuasa. Vimerorcs
NIPUHLUIHA/IbHbIE OIIMOKY B JIOTHKe MTOCTPOEHHs OTBeTa Ha Borpoc. CTy[eHT He peLlus 3afady UK Ipu
pellieHnH JOMyIIeHbI rpyObie OIMOKuY;

- 1-10 6a/1/10B BBICTAB/ISIETCS CTY/IEHTY, €C/T OTBET Ha TeOpPeTHUeCKHe BOMPOCHI CBU/IETEIbCTBYET O
HeloOHMMAaHWH 1 KpaliHe HeroJTHOM 3HaHWM OCHOBHBIX MOHSATUN U MeToZi0B. OOHapyKUBaeTcs
OTCYTCTBHE HaBbIKOB IIPUMEHEHHsI TeOpPeTUUeCKMX 3HaHWM TIPU BBITIOJTHEHUU [TPAaKTUUeCKUX 3a/JaHuM.
CTyzileHT He CMOT OTBETUTb HY Ha OZIWH JI0TIOJIHUTE/IbHBIN BOIIPOC.

I[TepeBop orjenku 3 100-6a/1bHOM B UyeThIpex0a/lIbHYIO TIPOU3BOJUTCS CJIEYIOIMM 00pa3om:
- oT/iMuHO — 0T 80 10 110 6a/10B (BK/IrOUast 10 MoOIpUTE/TBLHBIX Oa/lIoB);

- xopoto — oT 60 fo 79 6annos;

- YJIOB/IETBOPUTEBHO — OT 45 710 59 6asnos.;

- HEYZIOB/IETBOPUTEIEHO — MeHee 45 6asioB.

1. YueOHO-MeTOHUECKOe U HH(OPMALIMOHHOE 00ecreueHne JUCIUTTHHBI
5.1. ITepeueHb OCHOBHOM U /{ONO/THUTE/IHHOM y4eOHOM /IMTepaTyphl, He00X0 MO /ISl 0CBOEHHSA
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AVCHMIUIMHbBI
OcHoBHas uTeparypa
1. Mukpobuonorusi c 0CHOBaMH OMOTeXHOIOTHH (Teopysi U TIPaKTHKa): yueb. mocobue / I'I1.
[IyBaesa, T.B. CBupuzosa, O.C. KopHeeBa u fp.; Hayu. peq. B.H. Kanaes. — Boponex:
BopoHeXckui roc. yH-T MH)KeHepHbIX TexHosnoru, 2017. — 317 ¢. URL:
http://biblioclub.ru/index.php?page=book_red&id=482028&sr=1

JlonoHUTe/IbHAA IUTeparypa

1. HImwup P., HarnsgHas 6MOTEXHOOTHS Y TeHeTUUeCKasi MH)KeHepH : CripaBovyHoe rocobue / [Imug
P.. — DnekTpoH. faH. — Mocksa : U3garenscTBo "Jlabopatopus 3HaHumii", 2015. — 327 c. —
URL.: https://e.lanbook.com/book/66240.

2. TlpuknaaHast 3kobHoTexHOMOorus : yueb. mocob. Ayis cTya., ooyd. 1o criel]. "buoTtexHosorus” : B 2
T. T. 2 / A. E. Ky3nenoB [u ap.] .— 2-e uza. — Mocksa : BMHOM. Jlaboparopusi 3HaHu#, 2012 .
— 485 c. — (YuebHuK Ayis1 Bbiciiei mkosbl) .— ISBN 978-5-9963-0779-1 : 180 p. 00 k. — ISBN
978-5-9963-0777-7.

3. HedTb 1 ra3: TexHosioru U MPOAYyKThI repepaboTku [SneKTpoHHbIN pecypc] / Arabekos B. E. —
MuHck : benopycckas Hayka, 2011 .— 460 c¢. — JIoCTyI K TeKCTy 3/1eKTPOHHOI'O U3/IaHUs
BO3MO)KeH uepe3 DJIeKTPOHHO-O0MOIMOTeUHY 0 CUCTeMY « YHUBepCUTeTCKasi bubmmoTeka online» .
— ISBN 978-985-08-1359-6 .— <URL:http://www.biblioclub.ru/book/86694/>.

5.2. IlepeuyeHb pecypcoB HH()OPMAIMOHHO-TE/1eKOMMYHHUKAI[MOHHOU ceTH « IHTepHeT» U
MPOrpaMMHOr0 o0ecrneueHus, He0OX0AMMBIX /I/Isi 0CBOEHHS JUCIIUIL/THHBI

1. Hayunas snektponHast 6ubmioreka eLIBRARY.RU [DnexrponHsiii pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

2. DnekTpoHHasi bubmoTeuHast cucteMa «JlaHb» [OneKTpoHHbBIN pecypc]. — Pexxum poctymna: https:/
e.lanbook.com/.

3. YuuBepcureTcKas bubmoreka onnaiiH biblioclub.ru [Dnekrponssiii pecypc]. — Pexxum gocryma:
http://biblioclub.ru/.

4. JOnektponHas bubmoreka Y YHuT [DnekrpoHHblii pecypc]. — Pexxum goctyma:
https://elib.bashedu.ru/.

5. Poccuiickas rocymapcTBeHHasi bnbmioTeka [ 3neKTpoHHBIN pecypc]. — Pexxum gocryma:
https://www.rsl.ru/.

6. HauuoHasnbHas 3/eKTpoHHast bubnroTeka [ 3neKTpoHHBIN pecypc]. — Pexkum gocrtyma: https:/xn--
90ax2c.xn--plai/viewers/.

7. HarmonanpHas niat¢opma OTKpeITOro obpasoBanus npoed.ru [DreKTpoHHBINA pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

8. OmnekTtpoHHOe obpa3oBanue Pecrry6smikn bamkoproctaH [ 3neKTpoHHBIN pecypc]. — Pexxum
pJocrymna: https://edu.bashkortostan.ru/.

9. WHdopmalMoHHO-TIpaBoBOM nopTas I'apaHT.py [D1eKTpoHHbIi pecypc]. — Pexxum foctyna: http://
www.garant.ru/.

ITporpaMmMHoe obecrieueHue

1. Office Professional Plus - ToroBop Ne0301100003620000022 ot 29.06.2020, ToroBop Ne 2159-
[10/2021 ot 15.06.2021, JoroBop Ne32110448500 ot 30.07.2021

2. Windows - Toroop Ne0301100003620000022 ot 29.06.2020, dorosop Ne 2159- [10/2021 ot
15.06.2021, Joroeop Ne32110448500 ot 30.07.2021

6. MarepuanbHO-TexHUYecKass 0a3a, HeoOXoAuMasi AJ/Is1 OCYIeCTB/IEHHsI 00pa3oBaTe/IbHOIO
MPOL{ecca Mo AMCIUILIHHE
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HanmeHoBaHue
CrieLIaIM3uPOBaHHBIX
ayJIUTOPHH, KAOMHETOB,
naboparopuit

Bup 3ansTum

HanmeHoBaHue 000pyoBaHus,
MPOrpaMMHOTO 00ecrieueHHst

Ayputopus 1(J144)

[lnst camocTosiTeNIbHOM paboThl

[ITkad BBITSHKHOM, CTON
nabopaTopHbIi, CTO/T MOMKa, CTOJT
MMCbMEHHBIH, CTOJI
KepaMuueCKui, MOHUTOD,
CUCTeMHBIH O/I0K, CTYIT
yueHHueCKul, yueOHast Me0Oerb,
CKaHUPYIOLUU CIIEKTPOPOTOMETP
shimadzuuv -1800, dmroopt 02-
3M, aaHa/IM3arop aH-2, SKCIepT-
001, MUKpOBO/IHOBAs
nabopaTopHas cuctema s
nipobomnoaroToBky mr-01wm,
ra3oaHajiM3aTop raHk-4.
[TporpammMHOe obecrieueHue

1. Office Professional Plus

Aynutopus 2(J144)

CemuHapckas

Cron nabopaTopHbIi, mKag
"Kasunco", mkag A1 CyBeHUPOB,
1IKa( BHITSDKHOM, MOHUTOP,
CUCTeMHbIH O/10K, K/1aBHUaTypa,
MBIIIIKA, CTOJI MOMKa, aTOMHO-
abCopOILMOHHBINA CTIEKTPOMETD
KBaHT-Z.3Ta C PTYTHO-TU/PUAHBIM
reHepaTopoM, KOMILJIEKC
anrapaTHO-MIPOrpaMMHbBINA Ha
6a3e xpomatorpaoB XpoMaraK-
kpucrann 5000.1 u 5000.2,
JKUJKOCTHBIA Xpomarorpad
"craviep", cuCTeMa KalWIsipHOTO
snekTpodape3sa "karenb-105m",
ra3oBbIl XpOMaTroMacc-
criektpomeTp gcms-gp2010s
ultra, yuebHast mebesb.
[TporpammHOe obecrieueHye

1. Office Professional Plus

Aynutopus 3(J144)

I171s1 caMOCTOsITeTbHOM pabOTHI

ABTOMaTUUeCKuli paiuoMeTp
pazioHa "anbdapajoH".

Aynutopus 4(J144)

JlekymonHas, CemuHapckasi, s
KOHCY/IbTaUuu, [171s1 KOHTPOJIsi U
arTecTaluuu

Jocka KoJibHas1, CTOJ
yueHUueCKUM, mKad a1
JIOKYMEHTOB, CTOJ1 yYeHUUe CKUM,
CTOJ1 KOMITbIOTEPHBIM, KPeCJIo,
CTYyJ1, CTONT 1abOpaTOPHBIH,
TymOOuUKa.

Aynutopus 5(J144)

JleK1IMOHHast

[Jocka 1mKo/ibHas, napra
ay[JMTOpHasi, CKaMbsl ayUTOpHasl,
CTOJI Npenogasaresisi, Kpecyo,
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CUCTeMHBIi OJIOK.
[TporpammHoe obecrieueHve
1. Office Professional Plus

Ayputopus 6(J144) 11 KOHCy/IbTaLN Cros1 yr710BOM 3pOrOHOMUYECKUH,
CTOJI TIpernofiaBareisi, Lkag /st
JIOKYMEHTOB, Tymba.

bubn(J144) Inist camocTositesibHOM paboTel, | CTOM yueHUUeCKUM, IKad y3Kuid

[t XpaHeHus1 000py0BaHUsS

TOJTYOTKPBIThIN, KOHJUIMOHEP,
MOHHUTOD, CUCTeMHBIH O/I0K,
yueOHO-MeToAMYeCKast
JMTepartypa, yuebHO-HarIsAAHOe
rocobus.
[TporpammMHOe obecrieueHue
1. Office Professional Plus
2. Windows
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