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BOHpOCLI K 3K3aMCHY 10 JUCHHUIUINHE «MeTOI[LI MOJIYy4YCHUA IITAMMOB JJI51 HpOMLII.HJ'IeHHOfI OHMOTEXHOJIOTHI:



1. Heaun, 3a1a4n 1 NJIaHUPYeMble Pe3yJbTAThl 00y4eHH 10 JUCHUILJINHE

Kypc «MeToapl momy4eHus MITaMMOB JJsl TPOMBIIIJICHHON OHOTEXHOIOTHID)
MpeACTaBIsieT CcoOON  CIeNMaNbHBIA  JJICKTUBHBIA Kypc JIsg  OakamaaBpoB,
oOyyJaronmxcs 1Mo HaIlpaBJICHUIO NOJATOTOBKU «BHOTEXHOIOTHS.

[lenmpto OCBOEGHMS JUCHMIUIMHBL «MeToabl TOJNy4YEeHUs IITAMMOB IS
POMBINIJICHHON OMOTEXHOJOTHI SBISETCS (DOPMHUPOBAHHE Y CTYJIEHTOB 3HAHUU U
yMEHUH B 00JacTM COBPEMEHHON OWOTEXHOJOTMH, OCHOBBIBAIOLIEHCS Ha
UCIIOJIb30BAaHUU  MHUKPOOHBIX TPOJYIIEHTOB, B TOM 4HCI€ OCOOCHHOCTEH
UCIIOJIb30BaHUSI B OMOTEXHOJOTMYECKOM IMPOU3BOJACTBE OakTepuii, apxed u
MHUKPOCOKOIIMYECKUX TpUOOB WM COMATHYECKUX CTPYKTYp MAaKpOMHIIETOB, B
JUCHUIUIMHE TaKXe pPAacCMAaTPUBAIOTCS BOIPOCHI, CBS3aHHBIE C Kiaccupukanuen
MUKPOOMOJIOTUYECKUX  MPOU3BOJACTB IO  TUIaM  npoayueHtoB. [lokazaHa
BO3MOKHOCTh HCHOJIb30BAHHWSI MHMKPOOPTaHW3MOB JUIA IIOJIYYEHHs IPENapaToB
MEIULMHCKOT 0, IIPOMBIIUIEHHOTO U CENbCKOXO3SMCTBEHHOTO HA3HAYECHMUS.

OcHOBHasi 3ajaya JUCUUIUIMHBI — pPAaCCMOTPEHUE OCHOB OHMOTEXHOJIOTUU
MHUKPOOPraHU3MOB U €€ MPUKJIaJHbIX HalpaBieHul, popMupoBaHuE y 00ydaromuxcs
IPEICTABICHUI O BO3MOKHOCTU HCIOJIb30BAHHSI OMOTEXHOJIOTHYECKUX METOJIOB MPU
CO3JaHUM MHUKpPOOPIaHM3MOB C LIEHHBIMU [PU3HAKAMH, OBJIAJICHUE 3HAHUSMU
OCHOBHBIX METOJIOB.

OOyuyenne 1o aucuuIIMHE «MeToAbl MONMy4YeHHs  IITaAMMOB  JJIst
IPOMBIIIVICHHON OMOTEXHOJOTHUW» HAIpPaBIECHO Ha (OPMUPOBAHUE Y OOYUAIOIIUXCS
CICIYIOIINX KOMIIECTCHIINM:

Koa m HamMeHOBaHHEe KOMIIETEHIUI NHaukaTopbl 10CTHKEHHUSA

KOMIIETEHIIM U

OIIK-7. CiocoOeH mpoBOIUTH NOIIK-7.1. 3naer 6a30Bble MaTEMaTUIECKHE,

HKCIIEPUMEHTAIIbHBIE UCCIICIOBAHUS U ¢busnueckue, GU3NKO-XUMHUECKHE,

HCIBITAHMS 10 3aJJaHHON METOIHKE, XUMHYECKHE, OM0JIO0THUECKHUE,

HaOJIOZICHUS U U3MEpEHUs, 00pabaThIBaTh U MHUKPOOHOJIOTHYECKUE METO/IBI,

MHTEPIPETUPOBATH SKCIIEPUMEHTAIIbHbBIE MpPUMEHSIEMbIE B OMOTEXHOJIOTUN

JIAaHHBIE, IPUMEHSISI MaTEMaTUIECKHE, HOIIK-7.2. Bnageer OCHOBHBIMU METONAMH

buznueckue, PU3NKO-XUMUYECKHE, AKCIIEPUMEHTAIIbHBIX UCCIEIOBAaHUN U

XHMUYECKHE, OMOIOTHYECKHE, HWCHIBITAHUI B OMOTEXHOJIOTHH

MUKPOOHOIIOTUYECKHE METOIBI HMOIIK-7.3. I'oToB 110 3aJaHHOM METOIUKE

IMPOBOAUTH SKCIICPUMCHTAJIBHEIC
UCCIIEIOBAaHMSI M HCTIBITAaHUS, HAOIIOICHUS 1
U3MepeHusi, 00pabaTbiBaTh U
HHTEPIPETUPOBATH DKCIIEPUMEHTATILHBIE

JAHHBIC
ITK-6. CriocoOeH MpOBOIUTH UTIK-6.1. 3HaeT MeTOABI MOTYYEHUS
OMOTEXHOJOTHUYECKUE TIPOIIECCHI C MPOYKTOB OMOTEXHOIOTHH; CIIOCOOBI
WCITOJIb30BAHUEM KYJIBTYD KYJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB;

I[MpaBujia SKCILITyaTallun




MHUKPOOPIaHU3MOB, KJIETOYHBIX KYJIBTYP
pacTeHUH U )KMBOTHBIX

OMOTEXHOJIOTUYECKOT0 000PYI0BaHUS;
METO/Ibl (pUIIbTpaLUU, Cenapaluu,
HEHTPUPYTHPOBAHNUS, OTCTANBAHMUS,
droTanuu UM KoaryJisliun; XUMHUYECKUe U
OMOXUMHUYECKUE METOIbI OYMCTKU MPOAYKTA;
TpeOOBaHUs OXPAHbI TPYa;
TEXHOJIOTMYECKHE NHCTPYKLIHUHU I10
npousBoAcTBy bAB

NIIK-6.2. YMeeT npou3BOAUTH PaOOTHI IO
Pa3MHOXKEHHUIO U BBIPAIIIMBAHHIO TOCEBHOTO
MaTepuaia st OMOTEXHOJIOTHYECKOTO
npouecca noaydeHus bAB; npouszBoauts
0TOO0p 00pa3IOB KYJIbTYPAIbHON KUAKOCTH
JUTsl OMOXUMUYECKOTO U
MUKpPOOHOJIOTUYECKOTO KOHTPOJIS;
OCYIIECTBIISITh Pa3/ielieHHE KYIbTypalbHON
KUAKOCTU U OMOMAcChl pa3InYHbIMU
METOJIaMU; IPOU3BOIUTH PAbOTHI MO
pa3pyIIEHUIO KIETOYHON 000I0UKH U
BBIJICTICHUIO 1[€JIEBOTO POAYKTa
OMOTEXHOJIOTMYECKOTO MPOU3BOICTBA;
MPUMEHSITh SKCTPAKIIMOHHBIE U
MOHOOOMEHHBIE METO/IbI 111 OUMCTKHU
[EJIEBOT0 MPOJAYKTa OMOTEXHOJIOTUYECKOTO
MPOM3BOJICTBA OT ITPUMECEit; 00ecrieunBaTh
BBITIOJIHEHHE NTPOLIECCOB IPaHyIMPOBaHUS,
Jpa’KUPOBAHUS U TaOJIETUPOBAHUS TOTOBOM
MPOIYKIIUU

HIIK-6.3 Bnageetr MmeTomaMu
KyJIbTUBHUPOBAHUS MUKPOOPTaHU3MOB-
MPOIYLUEHTOB, KJIETOUYHBIX KYJIbTYP
KUBOTHBIX U PACTEHUH; cernapanuu
KyJbTYpaJIbHOM KUAKOCTA U OMOMACCHI s
MIPOBEEHUS OMOTEXHOJIOTUYECKOTO
npoliecca; BhIACICHHUS POAyKTa OMOCHHTE3a
Y TIPOBEJICHUE OUNCTKU U
KOHLEHTPUPOBAHHUS; ITOJIyYEHHsI TOTOBOM
(dopMbI (pepMEHTHBIX MPENapaToB,
MPOOHOTHUKOB, TPEOMOTHKOB, JIEKAPCTBEHHBIX
CPEJ/ICTB, BaKIIMH, OMOY1I00peHUIA

2. MecTo IMCHUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl

Hucuurmnnaa  «Meroapl  MOaydYeHus  IITaMMOB Il NPOMBILUICHHON

OMOTEXHOJIOTHI» OTHOCHUTCS K OJleKTuBHbIM mguciuiuimHaMm (b.1.2.3]]) dacrtu,

dbopMupyemMoil  ydacTHUKaMHU

oOpa3oBaTeIbHBIH  OTHOIICHHWH,  OCHOBHOM

o0Opa3oBaTenpHOM MpOorpaMMbl OaKaJaBpuaTa.



CBenenus, wuznaraeMble B Kypce «MeToapl TMOJyYEHUS IITaMMOB JUIs
MPOMBINIJICHHOW OMOTEXHOJIOTHMW», JIOTMUYECKH M  COJIeP)KaTeIbHO-METOAMYECKU
CBSI3aHbl C JucHUIUIMHAMU: «O0mas OMOIOTHS U MUKPOOUOJIOTHUSY, «BUOXUMUS,
«XuMHS OWOJOTMYECKHM aKTUBHBIX BemecTB», «OCHOBBI OHOTEXHOJIOTHH,
«ITpomplinnennas GuorexHosiorus», «lIporecchl U anmapaTbl GMOTEXHOJIOTHYECKUX
IIPOM3BOJICTBY, @ TAKKE CO3AACT 3ae JJIS MOCASYIOMNX JUCITUTIINH, YTy OIS IOIINX
3HaHUA B NpodecCHoHaIbHON  00JIacTH: «IIpouieccel W ammaparbl
OMOTEXHOJIOTHYECKUX MPOU3BOACTBY, «[[pOeKTHPOBaHNE TEXHOIOTHICCKUX JIUHU,
«ITpuknagHas dSH3UMOJOTHUS», «TEXHOJOTHUA TMOJYyYCHUS OHMOTECXHOJOTHYECKUX
IpOaYyKTOBY, «MeauruHckass OuorexHonorus», «lluieBas OMOTEXHOIOTHS,
«IKOOHOTEXHONOTHSD, «DOTOOMOTEXHOIOTHY, a TAKXKE JUIS MOJATOTOBKHA OaKaJIaBpPOB
K BBITIOJIHEHUIO BBITYCKHOM KBaTM(UKAIIMOHHON PabOTHI.

3. CTpykTypa u coaep:KaHHue TUCHUIIMHBI

OO6m1ast TPy I0eMKOCTb TUCIUIUTMHBI COCTaBJISCT 3 3aYETHBIX ¢AMHUIIBI, T.¢. 108
aKaJIeMUYECKHX 9acoB (M3 HUX 36 4acOB — CaMOCTOsITEIbHAs paboTa CTYICHTOB).

JucuuminHa peanu3yercs B 5 cemecTpe: JeKuuu — 2 4daca B Henemo (36
4yacoB), JtabopaTopHble padoThl — 2 yac B Henento (36 dacoB), popmMa KOHTPOJS —
JK3aMEH.

3.1 Buabl yueOHOI padoThl M TPY10EMKOCTH

(o dhopmam 0OyueHMsI)

3.1.1. Ounas popma oOyueHus

Ne i/ . KosamnuectBo
Buj yue6Hoii padoTsl
4acoB
1 AyIMTOpHBIE 3AHATHS 72
B Tom uncne:
11 Jlexiu 36
1.2 CeMuHapcKkue/pakTHYECKUE 3aHATUS
13 JlaGopaTopHbIe 3aHATHUS 36
2 CamocrosiTeibHasi pa6oTa 36
3 IIpoMeskyTOoUHast aTTECTALIMSA
3auer/mud.3auer/IK3aMeH IK3aMeH
Hroro 108




3.2 TemaTnyeckuii MJIaH U3yYeHUS TUCITUTITTHHBI

(mo dbopmMam 0OyueHus)

3.2.1. Ounas popma 00yueHUs

Ne
n/n

Paznennl/TeMbl
JTUCIUTLINHEI

TpyroeMkocTsb, yac

Bcero

AynutopHasi padota

Jlexmn

Cemunapckue/
MPaKTHYECKHE
BaHATUS

JlaGoparopHbie

BAHATUA

[IpakTuueckas
MOTOTOBKA

CaMocTosATeILHAS

padora

1. Beenenue. CoBpeMeHHOE
COCTOSIHHE U TIEPCIIEKTUBBI PA3BUTHUS
METO/IOB MOJIYYSHHS IITAMMOB JIJISI
MIPOMBIIIUICHHOW OMOTEXHOJIOTUU

N

2.00beKTHI MHUKPOOHOIOrHYECKON
NPOMBIIUIEHHOCTH.  [[pOMBIIIIICHHBIE
OMO0OBEKTHI (ITamMMBblI, pachl,
CEpoBapbl, ACCOIHALIHH).

3.Ilony4eHnue moTeHIIMATbHBIX
HITAMMOB-ITPO/TYIICHTOB
(IeCTpYKTOPOB) U3 IPUPOIBI

4.Metonpl YCOBEPLIEHCTBOBaHMS
OPOMBIIUIEHHBIX ~ IITAMMOB  IyTEM
CEJIEKLINU

5.Metonbl T'€HETHYIECKOT'O
KOHCTPYMPOBAHUSI MUKPOOPTaHU3MOB

6.XpaHeHue NPOMBIILIEHHBIX
MHUKPOOPTaHU3MOB

7. IlpaBoBO€E TOJIOKEHUE
IIPOMBILLITIEHHBIX MUKPOOPTaHU3MOB

8. TpeboBaHust 0€30MaCHOCTH,
MPEIbSBIsIEMbIE K TPOMBIIIUIEHHBIM
MUKPOOpPTraHu3MaM

AN D

Bl N BN

L L

9. Bonpocsl 6M03THKY B
OMOTEXHOJOTHYECKOM MPOU3BOICTBE

HToro

108

36

36

36

IPOMBIIIUIEHHOW OUOTEXHOJOTUWY.

3.3 CoaepxaHue TMCUMILTHHBI

Tema 1. Breaenue. [Ipenmet nucuuruinabl «MeToabl TOJTyYEHUS IITAMMOB IS

COBpCMeHHOC COCTOAHHUC UM TIICPCIICKTHUBLI

pasBUTHA MCTOJOB IIOJYHUYCHUA IITAMMOB JIA HpOMBIHIJ'IGHHOfI OMOTEXHOJIOTHH.

XapaKTepI/ICTI/IKa Pa3INYHBIX METOAOB IMOJIYUCHHA U YCOBCPHICHCTBOBAHMWA IITAMMOB.




Tema 2. O0beKTbI MUKPOOHOJIOTNYECKOH NPOMBILILJIEHHOCTH

baktpuun, apxeu, rpubbl, Bomopocau. OTIMYUTETBHBIE OCOOEHHOCTH
SYKapUOTUYECKOW W NPOKAPUOTUYECKOM KJIETOK C TMO3UIUH OHOTEXHOJOTHUHU.
[TpompinieHHBIE OMOOOBEKTHI (IITAMMBI, PaCchl, CEPOBAPHI, ACCOITUAITUN).

Tema 3. [loryyeHne NOTEHIUAIBHBIX IITAMMOB-TIPOAYIEHTOB (1€CTPYK-
TOPOB) U3 MPUPOIBI

OcCHOBHBIE MOAXOABl K TOJYYEHUIO IITAMMOB-IPOAYIEHTOB W IITaMMOB-
nectpykropoB. lIlouck mramMMoB B mnpupone. MeToasl BBIIEIEHUS [ITaAMMOB
MUKpPOOPTaHU3MOB W3 TpHUpoabl. MeTomsl or6opa mpob. TpaHcmopTrpoBka mpoo.
TpaHcriOpTHBIE CPEIBI.

[lonyyeHne HaKONMMTENbHBIX KyJIbTYp. IIpUMeHEHHE SJIEKTUBHBIX CpEZ.
Co3znanue »1eKTUBHBIX ycinoBuid. [lepBuuHbiil ckpuHHUHT mTamMmmMoB. Kpurepuu otdopa
ITAMMOB.

Hcnonb3oBanre OMOJIOTUYECKU3X OOBEKTOB JIJISl BBIJIETICHUS KYJIBTYD.

[Torck mpoIy1IEHTOB AHTUOMOTUKOB U AHTUMUKOTHUKOB.

MeTtonbl BbIIENIEHUS KYJIBTYp aHa3pO0OB.

MeTo/b1 BbIIeICHUSI TPUOHBIX TPOTYIIEHTOB.

[TogOop mnuTaTenbHOM cpeabl W yCIOBUWA KynbTUBUpoOBaHMs. [logxomsl K
pPEryJsilMy 3KCIPECCUM T'€HOB JUIS MOBBILICHUS CHHTE3a IEJIEBOrO IPOIYKTA.
Uckmouenne  wHrHOupyronmx  ¢akropoB. Ilouck  umHaykTopoB.  OlleHKa
s dextuBHOCTH ITaMMa. HapaGoTka u ucciienoBaHue 1eIeBOro MpoIyKTa.

MukpoOHble acconpanu. MeTtobl uccinenoBanus. Paznenenue accounanuuy Ha
OTHAENIbHBIE IITaMMbl. BpisiBneHne Beaymero mramma. OneHka — Bkiaaa
BTOPOCTEMEHHBIX  KOMIIOHEHTOB  accoluanuu. BbigBieHne  HeE0OXO0AMMOCTH
WCIIOJB30BaHUs AaCCOUMAMM WM TOJBKO Bexymero mramma. OneHkKa poiu
MUHOPHBIX KOMIIOHEHTOB accouuanuu. MckiiroueHne naToreHHbIX ITaMMOB.

Mertoabl oAaepKaHusl aKTUBHOCTUA T€HETUUYECKU MHTAKTHBIX MPOMBIITUICHHBIX
ITAMMOB.

Tema 4. MeTobl yCOBEPIIEHCTBOBAHUS MPOMBIILJIEHHBIX IITAMMOB IIyTeM
ceJIeKIMU

Cenexiusi TPOMBITIUICHHBIX IITAMMOB Y MEKPOOHBIX aCCOIIUAITUH.

'eHeTka Kak TEOpETUYECKass OCHOBA CEJIEKUUH MHUKPOOPIaHU3MOB.
MosnekynspHble OCHOBBI HACIEICTBEHHOCTH. MyTAalMOHHBIA MPOLIECC KAK MCTOYHHK
IF€HETUYECKOM  M3MEHYMBOCTU.  (OCHOBHBIE  3aKOHOMEpPHOCTH  MyTareHesa.
HamnpaBnennsiit mytarene3. OcHOBHbIE (pakTOpbl MyTareHe3a. Myrtaredsl. MyTaHTHBIC
ITAMMBbI — CyHIEPIPO Y IEHTHI

Cenekuus Kak METOJ MOJJEPKaHUS aKTUBHOCTH MPOMBIIUICHHOTO IITaMMa.
MoOHOCIIOPOBBIH pacces.



Tema 5. MeToabl reHETHYECKOT0 KOHCTPYMPOBAHHUSA MUKPOOPTaHU3MOB

Ucrounnkn JIHK.. Bekrtopsl. Coznanue pexkomOMHaHTHBIX Mojekyn JIHK.
Boinenenue reHoB Ui nepeHoca. BeKTopHbIe cuCTeMBI Ui BBEACHUS YY>KEPOIHBIX
I'€HOB B KJIETKA IPOKAPHOT U 3YKapHOT.
Tpancpopmanus. Cxpununr. Kionupoanue. [IpuHIMI KOHCTPYMpPOBAaHUS U
XapaKTEPUCTUKA MPOMEKYTOUHBIX (KOMHTETPATUBHBIX) BEKTOPOB Ha OCHOBE TIJIa3MU/I.
TexHOJIOrnu Ha OCHOBE T€HHO-UHKEHEPHBIX MUKPOOPTaHU3MOB.

Tema 6. XpaHeHue NPOMBIIILJIEHHBIX MUKPOOPTaHU3MOB

CyOkynbpTHUBUpOBaHUE. XpaHEHUE MTO/I MUHEPATbHBIM MacliOM. XpaHEHHE B BOJIE
Y BOJHO-COJIEBBIX PAaCTBOpaX. XpaHEHUE BHICYIIMBAHUEM, B TOM YHCIIE HA TBEPJBIX
HOCUTENSAX. XPaHECHHE 3aMOPAKHBAHUEM I@PU TEMIIEpaTypax HUKE TOYKH
KpucTtaim3anuu Bonbl. KpHoOkoHcepBanus, B TOM 4YHUCIE C M[PUMEHEHUEM
KpUOMNPOTEKTOpOB. Jlnodpunuzanus. PeBuranuzanusi KyJbTyp MOCJIE JIUTEIBHOTO
XpaHEHUSI.

Tema 7. IlpaBoBoe n0Ji0’keHHE NPOMBIILJIEHHBIX MUKPOOPTaHU3MOB

I'enetnueckass wmaentu¢ukanus. Ilacmopt mrTamMma MHKpoopranusma (asis
OaKTepUaIbHBIX KYJIbTYp, TPUOHBIX KYyJIbTYp), AaCCOLMALMH MHKPOOPTAHU3MOB,
OakreprodaroB, KJIETOYHOW JIMHUMU, THUOPUIIHBIX KYJIbTUBUPYEMBIX KIIETOK
KUBOTHbIX.  JlemoHupoBanwe  mramma.  llaTeHTOBaHME  MPOMBIIIIEHHBIX
MUKPOOPTraHNU3MOB.

Tema 8. TpeGoBanusi 0€301aCHOCTH, NPeAbSABJIAEMbIe K MPOMBIILIEHHBIM
MHKPOOpPraHu3MaM (MaToreHHOCTh, AJIEPTeHHOCTh, TOKCUTEHHOCTH). Kareropuu
MHUKPOOPTaHU3MOB IO MAaTOr€HHOCTU. IMMYHOTpPOITHAsi aKTUBHOCTh ITPOMBIIIIIEHHBIX
mramMmmoB. [lTonsarue o ITJIK

Tema 9. Bonpocbl 0M03THKY B OMOTEXHOJIOTHYECKOM MPOU3BOJICTBE

3.4. TemaTuka CeMHHAPCKUX/MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI
3.4.1. CemuHapcKue/IpaKTHIECKHUE 3aHATUS
He npenycMoTpeHbl y4eOHBIM IJITAHOM

3.4.2. JJabopaTtopHbI€ 3aHATHS

Jlabopatopnas pabora Ne 1. VrmyOieHHOE 3HAKOMCTBO C TEXHHKOM
nabopaTopHbIX padboT. be3omacHOCTh Mpu paboTe ¢ MUKPOOPTraHU3MaMHu.

JlabopaTtopHas padota Ne 2. Beifienenne 6akTepraibHbIX KYJIbTYP

JlabopaTtopHas pabota Ne 3. Beigenenue rpuOHbBIX KYJIbTYp

JlabopaTtopHas padota Ne 4. Paznenenne rpuOHbIX U 0aKTepUaIbHBIX KYJIbTYP

JlaGoparopnas padota Ne 5. PaznencHue 6a3uanalbHBIX U IJISCHEBBIX IPHO-
HBIX KYJBTYP
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JIaGopartopHas pabota Ne 6. OnpeneneHue mopora TpaBMOPE3UCTEHTHOCTH MH-
[ETUATBHBIX KYyJIbTYP

Jlaboparopnas pabota Ne 7. OnpesiesieHre mopora TpaBMOPE3UCTEHTHOCTH MU-
HEeIHANBHBIX KyJIbTyp. O1ieHKa pe3ybTaTa

JlaboparopHnas padota Ne 8. KynbTuBHpOBaHHE MOJIOYHOKHUCIBIX KYJIBTYP

JlabopatopHas padota Ne 9. KynbTuBrpoBaHue IpoxoKeBbIX KyJIbTyp. OlLeHka
OMOMAacChI, KOJTMYECTBA KJIETOK

JlabopatopHas pabora Ne 10. KynbTuBHpoBaHHE OaKkTepHAIBHBIX  KYJBTYP.
Ornenka OuoMacchl, KOJIMYECTBA KIETOK

JlaGoparopuass pabota Ne 11. KynbTuBHpOBaHHE MHULEIHAIBHBIX KYJIBTYP.
Ornenka OmoMacchl, KOJIMYECTBA KIETOK

JlabopaTopHas pabota Ne 12, MeToap! onpeesieHrs KOHTaMHAHAITAN TIpoliecca
KyJIbTUBUPOBAHUSI.

JlabopatopHast pabota Ne 13. MeTo b1 onpeiesieHusT KOHTaMUHAITIH TpoIecca
KyJabTUBUpOBaHUs. OlleHKa pe3ybTaTa

Jlabopatopnas padota Ne 14. OnieHka KOHTAMUHAIUA OMOTEXHOJIOTUYECKOTO
POIYyKTa.

JlaGoparopnas pabota Ne 15. OnieHka KOHTaMUHAIIMA OMOTEXHOJIOTUUECKOTO
npoaykta. OneHka pe3ybpTaTa.

Jlabopatopnas padota Ne 16. KontamuHnaius nporecca KyJIbTUBUPOBAHUS
MHKPOBOJOPOCTEN

JlabopaTtophnas pabota Ne 17. IIpuem otuera no gabopaTopHbIM paboTam

JlaGopaTtopHas padota Ne 18. [Tpuem otdera o JadbopaTopHbIM paboTam

3.5. TemaTuka KypcOBBIX IPOEKTOB (KYPCOBBIX padoT)
He npegycMmoTpeHsl yueOHBIM MIaHOM

4, YueOHO-MeTOoAN4YecK0e U HHPOPMALIMOHHOE o0eceyeHmne

4.1. OcHoBHas JUTEpATypa

1. MeTtosb! BeIZICTCHUS M KYJIbTHBUPOBAHUS MUKPOOPTAaHU3MOB: Y4eOHOE TTOCOOHe
/ T.W. I'pomossix, E.A. T'opmmnaa, O.H. Cunépa. — MockBa: MockoBckuii [1o-

auTex, 2022. — 143.c.
2. Herpycos, A. 1. MukpoOuosorus: Teopust 1 ipaktuka B 2 4. Yacts 1 : yue0-

HuK U By3oB / A. U. Herpycos, U. b. KoroBa. — Mocksa : M3narenscTBO
FOpaiit, 2020. — 315 c¢. — (Bricmiee obpaszoBanue). — ISBN 978-5-534-
03805-7. — Tekcr : omekrponnbii // DOBC IOpaiit [caiit]. —

URL.: https://urait.ru/bcode/450147 (nata oopamenus: 09.08.2021).



https://urait.ru/bcode/450147
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3. Herpycos, A. . Mukpobuomnorus: Teopus u npaktuka B 2 4. Yactp 2 : yueb-
HuK ju1s By30B / A. W. Hetpycos, 1. b. KotoBa. — Mocksa : U3gaTenscTBO
FOpaiit, 2020. — 332 c¢. — (Boicmiee o6pazoanue). — ISBN 978-5-534-
03806-4. — Texkcr : snexTpoHHbId // ObpazoBarenbHas miatdpopma FOpaiit

[catit]. — URL.: https://urait.ru/bcode/451769
4. Oo6mras omorexnosorus / yaeonuk: Pesun B.B., H.A. Ateiksn, E.B. JIuscbkuna,

J.A. Kagumanues [ap.]: mox oOmielt penakiuen akagemuka A.J. Muponisu-
koBa . — Capanck.: 13-Bo Mopaosckoro yausepcureta, 2019. — 426 c.

5. Lemmbanenko, H.B. buorexnonorus / H.B. I{pim6anenko ; Poccutickuii rocy-
JApCTBEHHBIN Tenarornueckuii yausepcuter uM. A. U. I'epuena. — Cankr-Ile-
tepOypr : PI'TIY um. A. U. I'epuena, 2011. — Y. 1. — 128 c. : . — Pexxum no-
CTymna: o MTOJITMCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=428265

4.2 JlonoiHMTEIbHAS JIUTEPATYypa

1. T'opnenko, B.A. Hayunsie ocHoBbl Ouotexnosnoruu / B.A. I'opnenko, H.M.
Kyty3oBa, C.K. [Iarynuna ; MunuctepctBo oOpazoBanus u Hayku Poccuiickoit dene-
pauu, denepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30oBaTEIbHOE YUPEKICHHE
BBICIIIETO MPOQPECCHOHATILHOTO 00pa3oBaHusi «MOCKOBCKUH TeIaroru4eckuii rocy-
JTapCTBEHHBIN yHUBEpcUTeT». — Mockaa : [Ipomereit, 2013. — Y. |. Hanorexnonoruu B
Oouosioruu. — 262 c. : wi., Taba., cxem. — Pexxum goctyna: mo noamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=240486

2. Tuxonos, I'.I1. OcuoBsl 6umorexHonoruu / I'.Il. Tuxonos, U.A. Munaesa ;

MunucrepcTBo Tpancnopta Poccuiickonn denepanu, MOCKOBCKast roCy1apCTBEHHAS
akazieMust BOAHOTo TpaHcnopTa. — Mocksa : Anbraup : MI'ABT, 2009. — 133 c. : Tabu1.,
cxeM., wi. — Pexum goctyma: mo moamucke. — URL: http://biblioclub.ru/in-
dex.php?page=book&id=430056

3. Cmronsie, B.I1., Ilnomko, E.A. OcHoBbl OuoTexHooruu. Hay4dHbsie OCHOBBI

ouorexHosioruu: yyebHoe nocobue [Dnexkrponnsiid pecypc|/B.I1.CitonsieB.- CaHkT-
[lerepOyprckuii rocyapCTBEHHBIN JieCOTEXHUYECKU yHuBepcuteT, 2012.- 112c.-
URL :https://e.lanbook.com/book/4531

4. MukpoOHoNOruss ¢ OCHOBAMU OHOTEXHOJOTHH (TCOpUS W MpakTuka) [
I'.I1. IlyBaena, T.B. Cupunosa, O.C. Kopneesa u ap. ; nayu. pea. B.H. Kanaes ; Mu-

HUCTEPCTBO 00pa3oBaHus U Hayku PD, BopoHexckuii Tocy1apCTBEHHBIN YHUBEPCHU-
TE€T UHXKCHEPHBIX TEXHOJIOTUM. — BOpoHexk : BOPOHEKCKHN IOCYIapCTBEHHBIN yHU-
BEPCUTET MHXKEHEPHBIX TexHojorui, 2017. — 317 c. : Tabn., rpad., ui. — Pexum no-
cryna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=482028



https://urait.ru/bcode/451769
http://biblioclub.ru/index.php?page=book&id=428265
http://biblioclub.ru/index.php?page=book&id=240486
http://biblioclub.ru/index.php?page=book&id=430056
http://biblioclub.ru/index.php?page=book&id=430056
https://e.lanbook.com/book/45315#book_name
https://e.lanbook.com/book/45315#book_name
https://e.lanbook.com/book/4531
http://biblioclub.ru/index.php?page=book&id=482028
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(mara oopamenus: 17.10.2020). — buosmorp.: ¢. 311-312. — ISBN 978-5-00032-239-
0. — TekcT : 2IeKTPOHHBII.

5. KycroBa H.A. JlaGopaTopHblli TpPakTHUKyM IO MHUKpoOuoioruu. — M.,
MI'VUD, 2006 r. - 209 c.

6. I'pagoBa H.b., babycenko E.C., ['opnoBa W.b. JlabopaTopHbIil mpakTUKyM
o obmer Mukpoouosoruu. — M: JleJIu npunt. — 2004, — 144 c.

7. MeaumuHckast MuUKpoOuosorus : yaeonoe mocodue / mox pen. B.W. Tlokpos-
CKOro.- 4-e u3j., crepeot. - M. : I'DOTAP-Menua, 2010. - 768 c.

8. dapmanieBTHUECKasi OMOTEXHOJIOTHUSA : PYK. K MPAKT. 3aHATUAM : y4eb. 0co-
oue / C. H. OpexoB ; nox pea. B. A. beikoBa, A. B. Kartnunckoro. - M. : [D0TAP-
Menna, 2013. - 384 c.: http://www.studmedlib.ru/ru/books/ISBN9785970424995.html

9. MukpoOnas 6uorexnomnorus / moz pena. O. H. Unsunckoii ; KI'Y. - Kazans :
N3n-Bo KI'Y, 2007. - 424 c.

4.3  DJeKTpOHHBbIE 00pa3oBaTe/bHbIE PeCypChl
[IporpammHOe oOecrieueHue He MPeryCMOTPEHO.
1. WnTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOANUYECKUE MaTepUabl
B QJICKTPOHHOM BHU]IC, IMpCaACTaBJICHHBIC Ha caiire
https://mospolytech.ru/obuchauschimsya/biblioteka/

44  JIMIeH3MOHHOEe W CBOOOJAHO pacnpoCTpaHsieMoOe MPOrpaMMHOe
ob0ecnieueHue
He npexgycmotpeno

45 CoBpeMeHHbIE npogeccuoHaIbHbIE 0a3bl JAHHbIX U
HHGpOPMALMOHHBbIE CTIPABOYHBbIE CHCTEMbI
[Tepeuenb pecypcoB cetu IHTEpHET, TOCTYIHBIX JJIsI OCBOECHUS JUCIUTIIINHBL:

HaumeHoBaHue Ccblika Ha pecypc JlocTynHocTh

DJIeKTPOHHO-0UOJINOTEYHbIE CHCTEMbI

Jlaup https://e.lanbook.com/ JlocTymHa B ceTn
WutepHer 6e3
OrpaHUYEHU I
IPR Books https://www.iprbookshop | docrymHa B cetn
.ru/ Wutepuer 6e3
OrpaHUYEHU I
baza nmaHHbBIX HAyIHOU http://www.elibrary.ru JlocTymHO

ANIEKTPOHHON OMOTMOTEKU
(eLIBRARY.RU)



http://www.studmedlib.ru/ru/books/ISBN9785970424995.html
https://mospolytech.ru/obuchauschimsya/biblioteka/
https://e.lanbook.com/
https://www.iprbookshop.ru/
https://www.iprbookshop.ru/
http://www.elibrary.ru/
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CBoOOHBIH TocTyH B KpymHeinryto | www.ncbi.nlm.nih.gov/P | Joctynaa
0a3y Hay4HBIX HaHHBIX B obOusactu | ubMed
ouomenunuHckux Hayk MedLine,
BKJIIOYasi OMOXUMHUIO

Hayunas snextponnas 6ubimoreka | http://cyberleninka.ru/ JocrymHa
«KUBEPJIEHNHKA»

Odurmansueiii  caiit  ®enepannu | www.febs.org JoctynHa
€BPOIEHCKUX OMOXUMHUYECKUX

o01iecTB

IIpodeccnonanbubie 0a3bl JaHHBIX

Web of Science Core Collection — | http://webofscience.com JlocTymHO
MOJIUTEMaTHIeCcKasi peepaTUBHO-
oubmorpaduueckas
MHAYKOMETpHYECKast
(bubmmomeTpuueckas) 6a3a JTaHHBIX

Bbaza nanasix POCITATEHT https://www1.fips.ru/elek | doctynHo
tronnye-servisy/

Baza nanneix United States Pa- | https://www.uspto.gov/ HoctynHo
tent and Trademark Office

baza naHHBIX HYKICOTHIHBIX www.ncbi.nlm.nih.gov/G JlocTynHo
[IOCJIEAOBATENLHOCTEN enbank

5. MarepuajibHO-TeXHHYECKOe ol0ecrevyeHue
Ayautopust st JekiuoHHbIx 3aHatuid Ne 5504 (115280, r. Mocksa, yi.

ABTO3aBOJIcKasA, A. 16 ctp. 1), obopymoBaHHasi: CTOJIbI y4€OHBIE CO CKAMBSMH,
ayIUTOpHAs 10CKa, MYJIbTUMEIUUHBIA KOMIUIEKC (IEPEHOCHOIN MPOEKTOpP, HOYTOYK).
Pabouee mecTo npenogaBarens: CTOJ, CTYJI.

JlaGoparopus kadenpsr «Xumbuorex» AB54046 (115280, r. Mocksa, yiI.
ABto3aBonckasi, 1. 16 ctp. 1), obopynoBaHHas: J1abOpaTOPHBIE CTOJBI, BECHI
naboparopubie  DX-2000, Becer mnpenusuoHHble AND, xmmudeckas MOMKa,
namuHapHbIid 6okc baBn-01-«Jlamunap-C»-1,2, mkad cymmibHO-CTEpUIN3aIIMOHHBIN
Memmert, melkep, TUIMTKa dIeKTpudeckas gaboparopHas Rommelsbacher RK 501,
tepmoctat 180TBi, dhoTornekTpokosopumerp KOK-2, XomoauIbHUK sl XpaHEHUS
KYJbTYp, MUKpOCcKOol Mukmen 6, MUKPOCKOI, OCHAIEHHBIN KaMepOil COEMHEHHOM C
KOMITBIOTEPOM, MHUKPOCKOMBI y4eOHble 15 MITyK, CTEPEOMUKPOCKON 2 IIT.,
neHTpudyra, CcymuibHbIM IKad, aBToknaB BK-75, aBTOMaruueckue MHUIETKH,
AIEKTPUYECKUE HACOCHI JIJT TUTIETOK, MATHUTHBIE MEIIAJIKH, TabopaTopHas Mocyaa s


http://www.ncbi.nlm.nih.gov/PubMed
http://www.ncbi.nlm.nih.gov/PubMed
http://cyberleninka.ru/
http://www.febs.org/
http://webofscience.com/
http://www.uspto.gov/
http://www.ncbi.nlm.nih.gov/Genbank
http://www.ncbi.nlm.nih.gov/Genbank
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MIPOBEICHMS JTAOOPATOPHBIX 3aHATHH, CTEIUIAKHU C HAYYHOU JTUTEPaTyPOH.

Jlabopatopus kadeapsr «Xumonorex» AB5405a,6 (115280, r. Mocksa, yuI.
ABTto3aBonckas, 1. 16 ctp. 1), obopynoBaHHas: JTaOOPATOPHBIE CTOJIBI, BBITSKHOU
mkag, Becsl nmpeunsnonHeie KERN, Beckl ananutuueckue Vibra, aHamuTHuecKue
Bechl Sartorius ENTRIS 224-1S, 2201/0,1Sartorius Group GmbH, cniektpodoromeTp
Shimadzu UV mini 1240, aBTOMaTu3MpoOBaHHAs yCTaHOBKA [JIsl PAa3NIOKEHHS IO
Ksenpnamo LOIP LK-100, naGopartopHas ycTaHOBKa: Xpomarorpaduueckue
mporecchl  pasaeneHus: ToHkocnoiHas xpomartorpadus (TCX) Phywe Systeme
GmbH, marauteeie memanku, cnekrpodoromerp I[1BD-5300, pH-metp Dxonukc,
muctuiuisitop GFL 2001/4, xumudeckast Moiika, Tym6a ans xpanenus JIBXK, kamepsr
XxpomaTorpaduyeckue sl TOHKOCIOWMHON XpomaTorpaduu, XUMAYECKUE PEaKTUBHI,
BBITSDKHBIE MIKadbl, XOJOJWIBHUK, JlabopaTopHas Tmocyda s MPOBEICHUs
1a60paTOPHO-TIPAKTUUECKUX 3aHATUH.

Jlabopatopust kadeapsr «Xumbuorex» AB 5406a. (115280, r. Mocksa, yi.
ABTO3aBOJIcKasA, A. 16 cTpoeH. 1 (5 kopmyc)). JlabopatopHbie CTOJIBI, OHOpPEaKTOp,
yCTaHOBKa OapoMeMOpaHHOW (QMIbTpallii, BaKyYMHBIN CYIIUIBHBIN 1mIKad, mekep
MUKpOOHOJOTHUYECKHU, (HOTOOMOPEAKTOp, YCTaHOBKA [UISI  KYJIbTUBUPOBAHUS
dboTtotpodos, metikep-unkyodarop IKA® KS 4000 1 control.

CtyneHThl Ha 3aHIATHSIX OO0ECTEUEHbl WHANBUAYATbHBIMH MHUKPOCKOIAMH,
ABTOMATUYECKUMU IMUTIETKaMU, Ja00paTOPHOU MTOCY/I0H, peaKTUBaMHU.

6. MerToauyeckue peKoOMeHIaNU

6.1 MeToanueckue peKoOMeHAAIUM J1JIsl TPeNnoaaBaTe/isi Mo
OpPraHu3auMu 00y4eHust

OcHOBHBIM  TpeOOBaHHMEM K TPENOJAABAHUIO  JUCIUIUIMHBI  SBJISIETCS
TBOPYECKHM, MPOOJEMHO-UATIOTOBBIA TMOIXO0/I, MO3BOJISIIONINNA MOBBICUTh HWHTEpEC
CTYJIEHTOB K COJAEpP>KaHUI0 YYEOHOro MaTepuara.

OcHoBHast (hopMa M3YUECHHS U 3aKpEIJICHUs 3HAHUM MO ATOW JUCHUIUIMHE —
JEeKIMOHHAas u yjaboparopHas. [IpenonaBarens M0DKEH MOCIEAOBATEILHO BHIYUTATH
CTyJICHTaM psJ JEKIHi, B XO0J€ KOTOPBIX CJIEAYET COCPEIOTOUYUTh BHUMAaHUE Ha
KJIIFOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETHYECKOTO MaTepuana, a TakKkKe
OpraHU30BaTh TMPOBEJCHUE MPAKTUYECKUX 3aHITHH TakuM O00pa3oM, YTOOBI
aAKTUBU3UPOBATh  MBIIUICHUE  CTYJACHTOB, CTHUMYJHUPOBAaTH  CaMOCTOSTEIHHOE
U3BJICUCHUE UMM HeoOXoaumor uHGOpPMAIMU U3 PA3JIUYHBIX HCTOYHHUKOB,
CPaBHUTEJIbHBIM  aHAJIW3 METOJOB  PEIICHUH, COMOCTaBJICHUE TMOJYYEHHBIX
pe3yiabTaToB, (POPMYIUPOBKY M apTyMEHTAIMIO COOCTBEHHBIX B3IJISIZIOB Ha MHOTHE
CIIOPHBIE TIPOOJIEMBI.
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Lenr mabopaTOpHBIX 3aHATUN — OOECHEYUTh KOHTPOJb YCBOCHHSI y4eOHOTO
MaTepuaia CTyJEHTaMH, PACIIUpEHUE U yriayOJeHue 3HaHUM, MOJyYEHHbIX UMM Ha
JeKIUAX W B XOJA€ CaMOCToSTeNnbHOW paboThl. IloBbimenne 3dQexTuBHOCTH
MPAaKTUYECKUX  3aHITHUH  JIOCTUTAeTCsl IMOCPEACTBOM  CO3JAaHUS  TBOPYECKOM
00CTaHOBKH, pacIoJiaraiomiel CTyIeHTOB K BBICKAa3bIBAHUIO COOCTBEHHBIX B3TJISAO0B U
CY>KICHHI MO 00CyKIaeMbIM BOIPOCAM, KEJaHUIO y CTYJECHTOB MOpaboTaTh y TOCKU
IPU PEILICHUY 3a/ay.

[Tocne KakAoro JEKUMOHHOIO, J1a0OPAaTOPHOTO M MPAKTUYECKOTO 3aHATHUS
C/eNlaTh COOTBETCTBYIOUIYIO 3allMCh B JKypHaJIaXx ydeTa IOCEUIaeMOCTH 3aHSITH
CTYJEHTAMM, BBISICHUTH y CTApOCT yUEOHBIX IPYII NPUUYUHBI OTCYTCTBUS CTYJIEHTOB
Ha 3aHATHSAX. [IpOBOINUTH IpyIIIOBBIE U MHAWBUAYaJIbHbIE KOHCYJIbTALlUU CTYJIEHTOB
[0 BOIIPOCAM, BO3HHMKAIOIIMM Yy CTYJIE€HTOB B XOJI€ UX IMOATOTOBKH K TEKyLIEH U
MPOMEKYTOUYHOM aTTeCTallud MO y4eOHOM NHUCLUMIUIMHE, PEKOMEHI0BAaTh B MOMOUIb
yueOHbIE U IpYyTUe MaTepHallbl, a TAKXKE CIIPABOYHYIO JIUTEPATYPY.

O1ieHKa BBICTaBIISIETCS MIPEIO1aBATEIEM U OOBABIISIETCS 11OCIIE OTBETA.

[IpenonaBarenb, NPUHUMAIOIINNA SK3aMEH, JUYHO HECET OTBETCTBEHHOCTH 3a
MPaBUIILHOCTD BHICTABIICHUS OLIEHKH.

6.2 MeTtoauyeckue ykazaHus 1Jis1 00y4AIOUIUXCHA MO0 OCBOEHUIO
JAUCUUNIHHBI
PaboTa cryaenTa HanpaBieHa Ha:

. U3Y4YEHUE TEOPETUUYECKOTO MaTepHuaya, MOATOTOBKAa K MPAKTHUYECKUM
3aHATHSAM, JA0OPATOPHBIX 3aHATHSAM M BBINIOJIHEHUE TIPAKTUYECKUX padoT u
1ab0paTOPHBIX PadoT.

. MOATOTOBKA W  BBIMIOJIHEHHE TECTHPOBAHUS C  HCIOJb30BAHHEM
00111600pa30BaTEILHOTO TTOpTAJIA

CamocTtosiTenbHas paboTa CTYJEHTOB MpEICTaBIseT co00i BakHEHIIee 3BEHO
y4eOHOro mpoliecca, 0e3 MpaBWIbHOW OpraHu3allid KOTOPOrOo OOy4YaroUIUHCsS He
MOET OBITh BEICOKOKBATU(UIIUPOBAHHBIM BBIITYCKHHUKOM.

CrylieHT JOJDKEeH MOMHUTh, YTO HAYMHATH CAMOCTOSATEIIbHBIC 3aHATHUS CIICAYEeT
C TIEPBOTO CEMECTPa U MPOBOAUTH UX PETYIsIpHO. OueHb BaXKHO MPUIIOKUTH MAKCUMYM
YCHUJIMH, BOJIM, UTOOBI 3aCTaBUTh ce0s1 paboTaTh C MOJHON HAarpy3KOM ¢ MepBOTro JIHS.

He cnepyer oTkiaapiBaTh paboOTy Takke M3-3a HEpaOOYEro HACTPOEHUS WIIH
OTCYTCTBUS BJIOXHOBeHHUs. HactpoeHue Hyx HO co3maBaTh camoMmy. I[loHumaHnue
HEOOXOJAMMOCTH BBITIOJIHEHUSI PA0OTHI, 3HAHUE IIEIHM, OCMBICICHUE MEPCIEKTUBBI
0JIarOMPUATHO BIUSIOT Ha HACTPOCHHE.

KaxxnpIii cTyZIeHT TOJDKEH caM TUTAaHMPOBATh CBOIO CaMOCTOSATEIBHYIO PadoTy,
UCXOJISl U3 CBOMX BO3MOXXHOCTEH M MPUOPUTETOB. ITO CTUMYJUPYET BBIMOJHEHHE
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paboThl, co3maeT Ooyiee CIMOKOWHYI0 OOCTaHOBKY, YTO B HTOTE TOJOKUTEIHHO
CKa3bIBACTCSl HA YCBOCHUU MaTepuaa.

BaxxHo nonHee y4yecTb 00CTOSATENHCTBA CBOCH PabOThI, YSICHUTH, YTO SIBISIETCS
[JIaBHBIM Ha JJAHHOM 3Tare, Kakylo IMOCJeI0BaTEeIbHOCTh pabOThl BHIOPATH, YTOOBI
BBITIOJTHUTH €€ JTy4llle ¥ C HAUMEHBIITUMH 3aTpaTaMU BPEMEHU U YHEPTHH.

Jlis mnogoTBOpHON paboThl HEMAJOBAXKHOE 3HAUYEHHWE HMEET OOCTaHOBKa,
opranuzamusi pabodero mecra. HyxHO m0OUTHCSA, YTOOBI MecTO pPabOTHI TIO
BO3MOXHOCTH OBbUIO MOCTOSIHHBIM. PaboTa Ha NMpHUBBIYHOM MeECTE JeNaer ee Ooiee
10J0TBOPHOM. [IpOayKTUBHOCTH PabOTHl 3aBUCUT OT MPaBUILHOIO YE€peIOBaHUS
Tpyaa U otasixa. [loaTomy Kaxkaple yac WM JiBa CleAyeT Jenarh nepepbiB Ha 10-15
MUHYT. BBIXOJHBIE THU JIydllle MOCBATUTh AKTUBHOMY OT/BIXY, 3aHSATHSIM CIIOPTOM,
NpOryJKaMHd Ha CBEXEM BO3Ayxe M T.O. Jaxke mepexiiioueHue C OJHOTO BHAA
YMCTBEHHOU pabOTHI Ha IPYTOi MOXKET CITYKHUTh aKTHBHBIM OTJIBIXOM.

CTyAeHT 1o KeH IOMHUTD, YTO B TIPOIlecce 00yUEHHUS BAXKHEHIITYIO POJIb HTPAET
caMocTosATeNIbHasg padoTa ¢ KHUro. HayunTbca paboTaTh ¢ KHUIoil — BakKHEHIIas
3ajaya cTylaeHTa. be3 3Toro HaBbika OyAeT 4pe3BbIYAMHO TPYIHO H3ydaTb
IPOrpaMMHBIM MaTepuajg, U MHOTO BpEMEHU OyJeT MOTpauyeHO HepalrOHAIBHO.
PabGora c KHHMroil ckiagplBaeTCs M3 YMEHHUS MOA0OpaTh HEOOXOAUMBIE KHUTIH,
pa3o0paThCs B HUX, 3aKOHCIIEKTUPOBATh, BEIOPATh IJ1aBHOE, YCBOUTH U IPUMEHHUTH Ha
MIPAKTHKE.

CryneHThl, MPOIMYCTUBIINE 3aHATHUS W/WIM HE CHaBIIME Bce JIabopaTOpHBIE
paboThl He JomyckarTcs K 3Kk3aMmeHy. CTyAeHT, MpOMyCTUBLIMI JabopaToOpHYIO
paboTy MO YBaKUTENBbHOMN MPUUKMHE UMEET MPaBO €€ 0TpadOTaTh B KOHLIE ceMecTpa (He
6onee 3 mabopaTopHBIX paboT).

7. MOH] OlIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI U OLlEHUBAHHUS Pe3Y/JIbTATOB 00y4eHHUsI
J1o naTel poOBEACHUS MPOMEKYTOYHOM aTTECTALMU CTYIEHT AOJKEH BBIMOJIHUTh
BCE€ pPabOThHI, MPEIYyCMOTPEHHBIE HACTOSIICH pabodeil MporpamMmoi IUCHMUILIMHBIL.
[lepeuens 00s3aTeNbHBIX padOT U (pOpMa OTYETHOCTH MPEACTABICHBI B TAOJIHIIE.
[lepeuenr o0s3aTeNbHBIX PAOOT, BBIMOJHIEMBIX B TEUYEHHE CEMeEcTpa II0
aucuuIuIinHe « MUKpoOHasi OMOTEXHOJIOTHSD.

Bun pabotst @dopMa OTYETHOCTH M TEKYIIET0 KOHTPOJIS

JIaGopaTopHbie OdopmieHHbie OTYETHI (>kypHai) 7a00paTOPHBIX pabor,
paboThI MPEAYCMOTPEHHBIX pabouell MporpaMMOlN TUCHUIUIMHBI C OTMETKON
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MPEoaBaTeNsl «3a4T€HO», €CIH BBINOJIHEHBI M OQGOPMIICHBI BCE
paboTHI.

7.2. OnucaHue moka3arTejieii U KpUTepHeB OLEHUBAHUS KOMIIeTEHIMI,
(hopMupyeMBIX MO UTOraM OCBOEHHMSI AMCHHUILIAHBI (MOIYJsl), OMUCAHHE IIKAJ
OLICHUBAHHSI.

[Toxa3aTeneM OICHMBAaHUS KOMIICTCHIIMH HaA pas3IWYHBIX JTamax uX
(bopMHpPOBaHUS SABISCTCS JAOCTIKEHHUE OOYYAIOIIMMHUCS INIAHUPYEMBIX PE3yIbTaTOB
00y4eHHs MO JUCHUIUIUHE (MOIYIIIO).



Onucanune nokasarejed u KPUTEPUEB OLICHUBAHUSA KOMHeTeHHHﬁ, (l)OpMI/IpyeMbIX nmo uroramMm 0OoCBOCHHUA AUCIHHUIIJINHBI
(MOIlyJIH), OIINCaHUC IIIKAJ OICHUBAaHHUA.

IHoka3arean

Kpurtepuu onenuBaHus

2

3

4

5

OIIK-7. CiocobeH npoBOUTH AKCIIEPUMEHTAIBHBIE UCCIISIOBAHUS M UCTIBITAHUS TI0 33JaHHON METOIUKE, HAOMIOACHUS U H3MEPEeHHS, 00padbaThiBaTh U
MHTEPIPETHUPOBATH HKCIIEPUMEHTANIbHBIE JaHHbIE, IPUMEHSISI MaTeMaTH4ecKue, pusnueckue, (PU3NKO-XUMUUECKUE, XUMUYECKUE, OMO0JIOTHYECKHUE,
MHUKPOOHOIOTNYECKHE METO/IbI

3HaeT 0a30BEIC
MaTeMaTHYeCKHE,
¢duznueckue, pUnKo-
XUMHYCCKHE, XHMUYECKHUE,
OHOJIOTHYECKHE,
MUKPOOHOIOTUYECKHE
METO/TbI, TPUMEHSIEMBIC B
OMOTEXHOJIOTUU

OO6yuaromuiics
JIEMOHCTPUPYET
OTCYTCTBHE
HEJIOCTATOYHOE
COOTBETCTBHE
0a30BBIX
MaTeMaTHYECKHuX,
¢dusnueckue,
XUMHYECKHX,
XUMHYECKHX,
OUOJIOTHYECKUX,
MHUKPOOHOIOTUYECKIX
METOJIOB, MMPUMEHIEMBIX
B OMOTEXHOJIOTUU

IIOJIHOC
nin

3HAHUI

¢busHKo-

OO6yuaromuiics
JIEMOHCTPUPYET HEMOJHOe
COOTBETCTBHE 3HaAHUU
0a30BbIX  MaTeMaTHYECKHUX,
¢buznyeckue, ¢buznko-
XUMHUYECKHX,  XUMHUYECKHUX,
OUOJIOTHYECKHUX,
MHUKPOOHOIOTUYECKHIX
METOJIOB, TIPUMCHSIEMBIX B
OMOTEXHOJIOTHH.
JonyckaroTcsi 3HAYMTEIbHBIE
OILITNOKH, MIPOSIBIISIETCS
HEJIOCTAaTOYHOCTh 3HAHHWH, MO
pamy rokasare’ei,
0o0ydJaronuics MCIBITHIBACT
3HAYUTENBHBIE 3aTpyIHEHUS
MIPH OTICPUPOBAHUN 3HAHUSIMU
MpU HUX TEPEHOCE Ha HOBBIE
CUTYaIlHN

OOyuaroruiics
JEMOHCTPUPYET YaCTHYHOE
COOTBETCTBHE 3HAHUM
0a30BBIX MATEMATUYECKHUX,
¢buznueckue, PU3NKo-
XUMUYECKHUX, XUMUYECKHUX,
OHOJIOTUYECKUX,
MUKPOOHOIOTUYECKUX
METOJIOB, PUMEHSIEMBIX B
OMOTEXHOJIOTHH, HO
JIOTTYCKaIOTCS
HE3HAYMTEIIbHBIE OINOKH,
HETOYHOCTH, 3aTPYTHCHHS
P aHATUTHYECKUX
oTepanusx

OO6yuaromuiicst
[OJIHOE
0a30BEBIX

JI€MOHCTPUPYET
COOTBETCTBUE  3HAHUMA
MaTeMaTU4eCKuX,
buszndeckue, QGU3NKO-XUMHYECCKUX,
XUMHYECKHX, OMONIOTHYECKHUX,
MHUKPOOHOIOTUYECKUX METO/IOB,
NpUMEHSIEMBIX B OHOTEXHOJIOTHH,
CBOOO/IHO orepupyer
nproOpeTeHHBIMU 3HAHUSAMHU

Bnaneer ocHOBHEIMU
METOdaMU
3KCHepI/IMeHTa.HI>HBIX

OO0yuaromuiics
JEMOHCTPHUPYET ITOJTHOE
OTCYTCTBI/IG BJIaACHUSA

OO0yuaromuiics
JIEMOHCTPHUPYET HETIOTHBIN
HaBBbIK BJIaICHWS OCHOBHBIMHI

OOyuaromuuiics 1eMOHCTPH-
pYeT YaCTHYHBIH HaBBIK

OOyuaromuiicst AeMOHCTPUPYET
MOJIHBIM HaBBIK BJlIaJcHUMN
OCHOBHBIMHM METOIaMU
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HCCIICIOBAHUN U
HUCIILITAHUU B
OHOTEXHOIOI U

HJIM HEJIOCTAaTOYHOC
BJIaJl€HUE OCHOBHBIMU
METOIaMU
AKCIIEPUMEHTAIBbHBIX
HUCCJIEIOBAHUN U
HUCIBITAaHUHN B
OMOTEXHOJIOTUN

METOJIaMHt
AKCIIEPUMEHTATbHBIX
HCCTIEAOBAaHUM U UCTIBITAHUI
B OMOTEXHOJIOTHH.
JlonyckaroTcst 3HaUUTEIIbHBIE
OLLIMOKU, MPOSIBISETCS
HEJ0CTaTOYHOCTh YMEHMM, 110
psoy TOKa3aTene,
00y4Jaronuiicst UCIIBITHIBACT
3HAYUTENbHbIC 3aTPyIHEHUS
MIpU OTIEPUPOBAHUU
YMEHHSIMH TIPU X IEPEHOCE
Ha HOBBIE CUTYaIlUH

BJIaJICHUH OCHOBHBIMH Me-
TOJAMHU 3KCIIEPUMEHTAIIb-
HBIX UCCJICJOBAaHUN U MC-
MBITAHUH B OMOTEXHOJIO-
ruu. YMEHHUS OCBOCHBI, HO
JIOITYCKAKOTCS] HE3HAUUTEIb-
HBIE OLIMOKH, HETOYHOCTH,
3aTpyIHEHUS MIPU AaHAIIUTHU-
YECKHUX OIepalusix, nepe-
HOCE YMEHUI Ha HOBBIE, HE-
CTaHJapTHBIE CUTyal[UU

SKCHEPUMEHTAIbHBIX UCCIIECOBAHUI
Y MCIBITAHUH B OMOTEXHOJIOTHH.
CBoOoaHO onepupyeT
pUOOPETEHHBIMU YMEHUSIMH,
MPUMEHSIET UX B CUTYaILUAX
MMOBBIIIICHHOM CIIOKHOCTH

I'otoB 1o 3aaHHON
METO/IMKE TPOBOJIUTh
IKCTIEPUMEHTATBHBIC
UCCIIeIOBaHUS U
UCTIBITaHHS, HAOMIOICHNS 1
u3MepeHus, 0opadaThIBaTh
¥ MHTEPIIPETUPOBATH

OO6yuatromuiicst He TOTOB
0 33JaHHOM MeTOINKe
MIPOBOJIUTH SKCIIEPUMEH-
TaJbHbIE UCCIIEIOBAHUS U
WCTIBITaHHSI, HAOJTFOICHUS
U U3MepeHus, 00padarbl-
BaTh M HHTEPIPETHPO-

OO6yuaromuiicst He B TIOJTHOM
00BEME TOTOB MO 3a/1aHHOM
METOJIUKE MTPOBOIUTH IKCIIE-
pUMEHTANIbHBIE HCCIIeI0Ba-
HUS U UCHBITaHUs, HaOIIone-
HUS ¥ U3MepeHust, 00padaThbI-
BaTh U MHTEPIPETUPOBATH

OOyuaromuiicst 4aCTUIHO
rOTOB IO 33JJaHHOI MeTo-
JTKE TIPOBOJIUTH SKCIIEPH-
MEHTaJIbHbIE HCCIIEIOBAHUS
Y MCTIIBITAHHSI, HAOIIOICHUS
U U3MepeHust, 00padarbl-
BaTh U MHTEPIPETHPOBATH

OOGyuaromuiicsi B TOJIHOM 00beMe
TOTOB IO 3aJJaHHON METOJINKE
IPOBOJIUTH IKCIIEPUMEHTATbHBIE
UCCIIEIOBaHMSI U UCTIBITAHUS,
HAOJII0/IEHUS. M U3MEPEHUS,
00pabaThIBaTh U HHTEPIIPETUPOBATH
9KCIEPUMEHTAIbHBIC JAaHHBIE,

JKCIEPUMEHTAIbHBIC BaTh DKCIIEPUMEHTAIIb- JKCIIEpPUMEHTAJIbHBIE JTaH- JKCIIEPUMEHTAIIbHBIE J1aH- CBOOOHO PUMEHSET OTyYeHHbIC
JTaHHEIC HbIC JJAaHHBIC Hble. OOyJarouuncs UCIbl- HbIE, HO JIOITYCKarOTCs He- HAaBBIKM B CUTYyallMAX MTOBBIIIEHHON
TBHIBA€T 3HAYUTEILHBIC 3a- 3HAYMUTEIILHBIC OIIMOKHU, He- | CIIOKHOCTHU
TPYAHEHUS IPU IPUMEHEHUH | TOYHOCTH, 3aTPYTHCHUS
HABBIKOB B HOBBIX CUTyallMsIX | IPU aHAJTUTUYECKUX Omepa-
LHSIX, IEPEHOCE YMEHUH Ha
HOBBIE, HECTAH/IAPTHBIE CU-
Tyaluu.
Kpurepun ouenuBanus
Iloxka3aTen

4
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ITK-6. Crtoco6eH npoBoAUTH OMOTEXHOJIOTHUECKHE MPOIIECCHI C UCIIOIB30BaHUEM KYJIbTYP MUKPOOPTAaHU3MOB, KJIETOUHBIX
KYJIbTYp PaCTCHHUU U JKUBOTHBIX

3HaeT METO/Ibl MTOJIy4YEHHUS

IPOJYKTOB OMOTEXHOJIOTUH;
CHOCOOBI KyJIbTUBUPOBAHUS
MHKpPOOPTaHU3MOB; ITPaBUIIa

OO6yuarommiics
JEMOHCTPUPYET MOJTHOE
OTCYTCTBUC UJIN
HEJIOCTATOYHOE

OO6yuaronuiics
JIEMOHCTPUPYET HETOJIHOE
COOTBETCTBUE 3HAHUH
CHOCOOOB KyJTbTUBHPOBAHUS

Oo6yuatommiics
JICMOHCTPUPYET YaCTHUHOE
COOTBETCTBHE 3HAHUM
CI10c000B

OO0yuaromuiicst IeMOHCTPUPYET
IIOJTHOE COOTBETCTBHUE CIEAYIOMINX
3HaHMI CIOCOOOB KyJIbTUBUPOBAHUS
MHKPOOPTaHU3MOB, CBOOOTHO

OKCIUTyaTaluu COOTBETCTBHUE 3HAHUU MHUKPOOPIaHNU3MOB. KyJIbTUBUPOBAHUS IIPUMEHSET ITOJIyYCHHBIE HAaBBIKU B
OMOTEXHOJIOIMYECKOTO Croco0oB JlonyckaroTcs 3HaYUTENbHbIE | MUKPOOPraHU3MOB, HO CUTYalUsIX MOBBIIIEHHOU
000pyA0BaHUS; METO/IbI KYJIbTUBUPOBAaHUS OLLIMOKU, POSIBISETCS JIOITYCKarOTCs CJIO’KHOCTH.

GuIbTpauy, cenapaluy, MHUKPOOPIaHU3MOB HEJI0OCTaTOYHOCTh 3HAHUM, 10 | HE3HAYUTEJIbHbIE OLINOKH,

LHEHTPUPYTHPOBAHUS, psily mOKa3aresnew, HETOYHOCTH, 3aTPyIHECHHUS

OTCTauBaHUsA, (IIOTALUU 00yyYaroIuiCs UCIIBITBIBAET | IPU AaHATUTUYECKUX

WM KOAryJIsiluu; 3HAQYMUTEIIBHBIE 3aTPYIHEHUS | OIlEpalUsiX, [IEPEeHOCe

XUMHUYECKHE U IIpU ONIEPUPOBAHUU YMEHUI Ha HOBBIE,

OMOXMMHYECKHE METO b 3HAHUSAMH IIPU UX [IEPEHOCE | HECTAHAAPTHBIE CUTYALlNH

OUHUCTKH IIPO/IYKTa; Ha HOBBIE CUTYyal1H.

TpeOOBaHUS OXPAHBI TPY/Ia;

TEXHOJIOTMYECKHE

WHCTPYKLIAN 1o

npousBoacTBy bAB

YMeer npou3BOaUTh OOyuaromuiics OOyuaromuiics OOyyaromuiics OOyuaromuiics 1eMOHCTPUPYET
pabOoTHI 1O PAa3MHOKEHHUIO U | IEMOHCTPUPYET MOJTHOE JEMOHCTPHUPYET HEMOJIHOE JEMOHCTPUPYET YaCTUYHOE | IIOJIHOE COOTBETCTBHE
BBIPAILMBAHUIO IIOCEBHOIO | OTCYTCTBUE WX COOTBETCTBUE COOTBETCTBUE YMEHHI POU3BOIUTH pabOThI 1O

Marepuana Jis
OMOTEXHOJIOIUYECKOTO
npoiiecca mosrydeHus bAB;
POU3BOIUTH OTOOP
00pa3IoB KyJIbTYpaTbHOU
KUJKOCTHU 151
OMOXMMHYECKOTO U
MHKPOOHOIOTUIECKOTO

HEAOCTAaTOYHOE
COOTBETCTBHE
YMEHUH MPOU3BOIUTH
paboThI 1O
Pa3MHOXEHHIO U
BBIPAILMBAHUIO
MOCEBHOI'0 MaTepuasa
ISt

YMEHUH TPOU3BOIUTH
paboTHhI MO Pa3MHOKEHUIO U
BBIpAIIMBAHUIO IOCEBHOTO
Marepuania ajs
OMOTEXHOJIOTHYECKOTO
rpoiiecca; NpOru3BOJAUTh
otOop oOpasioB
KYJIbTYPAJIBHON KUAKOCTU

YMEHHUI TPOU3BOIUTH
paboThI IO Pa3MHOKEHUIO
Y BBIPAIIMBAHUIO
MIOCEBHOI'0 MaTepuana Jist
OMOTEXHOJIOIMYECKOTO
nporuecca; IpOu3BOAUTD
oTOOp 00pa3ioB
KYJbTYPAJIbHOM KUAKOCTU

Pa3sMHOXEHUIO U

BBIpAIIMBAHUIO TTIOCEBHOTO
MaTepuaa Js
OMOTEXHOJIOTMYECKOT0 IPoIlecca;
MPOU3BOIUTE OTOOP 0OPA3IOB
KYJIbTYPaJIbHOM KUIKOCTH IS
MHUKPOOHOIIOTUIECKOTO KOHTPOJIS,
OCYIIECTBIISITh pa3/ieJICHHE
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KOHTPOJISA; OCYILECTBIIATh
paszeneHue KyJIbTypaJIbHOU
KUJKOCTU U OOMACChI
Pa3IMIHBIMU MCTOIAaMU
MPOU3BOIUTH PAOOTHI 110
Pa3pyLICHUIO KIETOYHOU
000JIOUKH U BBIJCIICHUIO
LIEJIEBOTO IIPOYKTa
OMOTEXHOJIOTHYECKOTO
IMPON3BOACTBA,; IMPUMCHATH
3KCTPAKI[MOHHbBIE U
MOHOOOMEHHBIE METOAbI 1JIA
OYUCTKH LIEIEBOr0
HpOayKTa
OMOTEXHOJIOIMYECKOTO
IIPOU3BOJCTBA OT
npuMeceii; o0ecrieynBaThb
BBITTOJTHCHUE ITPOLIECCOB
IpaHyJINPOBAHMS,
JpaXxupOBaHUA U
TabJIeTUPOBAHUS TOTOBOU
POAYKIINHU

OMOTEXHOJIOTUIECKOTO
nporecca; IpOU3BOIUTh
otOop oOpasioB
KYJIbTYpaJIbHON
AKHUJKOCTHU ISt
OMOXMMHYECKOTO U
MHUKPOOHOIOrHYECKOTO
KOHTPOJIS; OCYIIECTBIISAT
paszzaeneHue
KYJIbTYPaJIbHON
KHUJKOCTU U OMOMAacChl
Pa3TMYHBIMU METO/IAMH;
MIPOU3BOIUTH PAOOTHI 11O
pa3pyLICHUIO KIETOYHOU
000JI0UKH U BBIACICHUIO
IIEJIEBOTO MPOAYKTA
OMOTEXHOJIOTMYECKOTO
MTPOU3BOJICTBA.

TUTSE MUKPOOHOJIOTHYECKOTO
KOHTPOJISI; OCYIIECTBIISTh
paszeicHHe KyIbTypalbHON
JKUJIKOCTH U OMOMACCHI
Pa3IMYHBIMU METO/IAMH;
MPOU3BOIUTH PAbOTHI IO
pa3pylICHUIO KICTOYHOU
000JI0YKHU U BBIACICHUIO
[EJIEBOTO MPOAYKTa

OMOTEXHOJIOIMYECKOTO
MIPOU3BO/ICTBA.

JlomyckaroTcss 3HaAYUTEIbHBIE
OLLIMOKH, IIPOSABIIACTCS
HEJ0CTaTOYHOCTh 3HAHHM, 1O
pany MOKa3aTee,
0Oy4aroluicss HUCHBITHIBAET

3HAUUTENbHBIE 3aTpyJHEHUS
IIPU ONIEPUPOBAHUM 3HAHUSIMU
P HUX MEPEHOCE Ha HOBbIE
CUTYalHH.

JUTSE MUKPOOHOJIOTHYECKOTO
KOHTPOJIS; OCYIIECTBIISITh
pazzeneHue
KYJIbTYPaJIbHOW KUJIKOCTH
1 OMOMAacChl Pa3TUMIHBIMU
METO/IaMH; IPOU3BOAUTD
paboThI 1O pa3pyLICHUIO
KJICTOYHOM 000JI0YKH U
BBIZICIICHUIO IIEJIEBOTO
MIPOIYKTa
OHMOTEXHOJIOTHYECKOTO
MIPOM3BO/ICTBA.

KYJIbTYPaJIbHON KUJIKOCTH U
OroMacchl Pa3InYHBIMA METOIAMU;
IIPOU3BOIUTH PAOOTHI 11O
pa3pyIICHUIO KIETOYHON 000IOUKH
Y BBIICJICHUIO 1IEJIEBOr0 MPOIYKTa
OMOTEXHOJIOTHYECKOTO
npousBoacTBa. CBOOOIHO
MPUMEHSET MOJTyYCHHBIC HABBIKU B
CUTyalUsAX HOBBIILIEHHON
CJIOKHOCTH.
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Biageer Mmeronamu
KyJIbTUBUPOBAHUS
MHKPOOPIaHU3MOB-
IPOAYIIEHTOB, KIETOYHBIX
KYJIBTYp KUBOTHBIX U
pacTeHui; cernapanuu
KyJIbTYPaJIbHON KUJIKOCTH U
OroMacchl JJid IPOBEICHUS
OMOTEXHOJIOIMYECKOTO
IpoLecca; BBIACICHUS
pojayKTa OMOCUHTE3a U
IPOBEICHUE OUYUCTKHU H
KOHLIEHTPUPOBAHMS;

MOy YeHHUS TOTOBOM (POPMBI
(epMEeHTHBIX IpenapaTos,
POOHOTHKOB,
peOUOTUKOB,
JIEKapCTBEHHBIX CPEJICTB,
BaKLUH, 0MOy100peHnit

OO6yuarommiics
JIEeMOHCTPHUPYET TOTHOE
OTCYTCTBUE BIIa/ICHUS
WA HEIOCTaTOYHOE
BJIaJIEHHE METOJaMU
KyJIbTHBUPOBAHHUS
MHUKpPOOPraHU3MOB-
MIPOYLIEHTOB; CeTIapaIiH
KYJIbTYpaJIbHOMN
AKHUJIKOCTU U OMoMacchl
U1 IPOBEICHUS
OMOTEXHOJIOTUIECKOTO
nporecca; BblICICHUS
poJyKTa OMOCUHTE3a U
MIPOBE/ICHUE OUUCTKU U
KOHIIEHTPHPOBAHMUST,;
MOJTyYeHHSI TOTOBOM
(bopMbI pepMEHTHBIX
npenaparos,
MIPOOHOTHKOB,
IpeOUOTHKOB,
JIEKapCTBEHHBIX CPEICTB,
BaKIIMH, OMOyA00peHni

OO6yuaromuiics
JEMOHCTPUPYET HEMOJIHOE
BJIaJICHHE METOAAMU
KYJIbTHBUPOBAHHS
MHUKPOOPraHU3MOB-
IIPOJYLIEHTOB; Cenapanuu
KYJIbTYpPaJIbHOM XKHUJIKOCTU U
OroMacchl Ui IPOBEICHUS
OHMOTEXHOJIOINYECKOTO
IpoLiecca; BblIEIECHUS
poAyKTa OMOCHUHTE3a U
MIPOBEJIEHUE OYUCTKU U
KOHILIEHTPUPOBaHMUS;
MOJTyYSHHS TOTOBOM (POPMEI
(epMeHTHBIX PEenapaTos,
MPOOUOTHUKOB, MPEONOTHKOB,
JIEKapCTBEHHBIX CPENICTB,
BaKIIMH, 0MOyA00peHunit
JlonmyckaroTcs 3HaUNTENIbHBIE
OLLIMOKU, MPOSIBISIETCS
HEI0CTaTOYHOCTh 3HAHUM, IO
pAIy ToKa3aTeleu,
00yyYaroIuiCcs UCIIBITHIBAET
3HAYUTENIbHbIE 3aTPyIHEHUS
IIPU OTIEPUPOBAHUU
3HAHUSMH [P UX TEpEeHOCce
Ha HOBBIE CUTYyalUH.

Oo6yuatommiics
JEMOHCTPUPYET YACTUUHOE
BJIaJICHHE METOJAaMHU
KyJIbTHBUPOBAHHUS
MHUKpPOOPIaHU3MOB-
IIPOJYLIEHTOB; Cenapaluuu
KYJIbTYypaJIbHOM XKHUJIKOCTH
u duomaccsl AJis
IPOBEJCHUS
OMOTEXHOJIOIMYECKOTO
npolecca; BblIJeICHHs
poJyKTa OMOCHHTE3a U
IPOBE/IEHUE OUUCTKU U
KOHIIEHTPHPOBAHMS,;
MOJTy4€HHsI TOTOBOM (POPMBI
(epMEeHTHBIX IIPEnapaToB,
pOOMOTHKOB,
PeOMOTHKOB,
JIEKapCTBEHHBIX CPECTB,
BaKIMH, OMOYA00pEHUH,
HO JIOITYCKAIOTCSI
HE3HAYUTENIbHbIE OIINOKH,
HETOYHOCTH, 3aTPYAHECHUS
U aHATTUTUYECKUX
orepanusx, nepeHoce
YMEHHUI Ha HOBBIE,
HECTaHJapTHBIE CUTYaIHH.

OO0yuaromuiicst IeMOHCTPUPYET
MOJTHOE BJIQJICHUE METOIaMH
KyJIbTHBUPOBAHUS
MUKPOOPTaHU3MOB-TIPOYIIEHTOB;
cerapanu KyJIbTypalbHOU
SKHIKOCTU ¥ OMOMAcCChI IS
IPOBEJICHUST OMOTEXHOJIOTHYECKOTO
IpoIecca; BhIICIICHUS TPOAYKTA
OMOCHHTE3a U IPOBE/ICHUE OYHCTKU
Y KOHIICHTPUPOBAHUST; TIOTyUCHUS
rotoBoi (hopMbI PEPMEHTHBIX
IpenapaToB, IPOOHOTUKOB,
PEeOMOTHKOB, JIEKAPCTBEHHBIX
CPENCTB, BaKIIMH, OMOY1I00pEHUI.
CB0O0OIHO MPUMEHSIET MONyUYEHHBIE
HABBIKU B CUTYAIHSX MTOBBIIICHHON
CIIO’KHOCTH.
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7.3 OueHoYHbBbIE CPeICTBA

7.2.1 Tekymuii KOHTPOJIb

7.2.2 TlpomexyTo4yHas aTTecTaus
[[Ixanpl OLIECHUBAHMS PE3YJIBTATOB IPOMEKYTOYHOM aTTECTALMN U UX ONUCAHUE:

Pdopma NPOMeKYTOYHOM ATTECTALUM: IK3aMEH

[TpomexyTouHass aTTecTanus oOydaromuxcss B (opMe HK3aMEHa IPOBOAMUTCA IIO
pe3yJsibTaTaM BBIIIOJIHEHUSI BCEX BUAOB YUe€OHOM paboThl, NPEIyCMOTPEHHBIX YYEOHBIM
IUTAHOM IO JAHHOM JTUCHUIUIMHE (MOAYIIIO), IPY 3TOM YUUTHIBAIOTCS PE3YJIbTAThl TEKYILIErO
KOHTPOJISL YCIIEBa€MOCTHM B TeueHHe ceMecTtpa. OIEHKAa CTENEHU JAOCTHIKEHUS
oOyJarouMMuUCsl IJIAHUPYEMBIX PE3yJIbTaTOB OOyYEHHsS MO JUCHUIUIMHE (MOAYJIIO)
MPOBOJIUTCSA MPENoAaBaTeIeM, BEIYIIMM 3aHIATHS MO0 TUCUUIUIMHE (MOAYJIO), METOAOM
AKCIEPTHOM oneHku nminm nytem tecthupoBanus B CJ1O. Ilo uroram mnpomexyTOYHOU
aTTeCTallMy IO JUCUUIUIMHE (MOJYJII0) BBICTABIIAECTCS OLIEHKA «OTIMYHO», «XOPOULIOY,
«YJOBJIETBOPUTEIBHO) UITN «HEYIOBIETBOPUTEIHHO.

K nmpomexyTo4HOl aTTecTalliy 1Oy CKAtTCs TOJIbKO CTYIEHTHI, BBIIIOJHUBILINE BCE
BHUJIbI y4eOHOM paboThl, MPEAyCMOTpPEHHbIE padoyeil MmporpaMMoil Mo JUCLUUILIMHE
«buoxumusy (MpoUUIM POMEKYTOUHBIN KOHTPOJIb (KOHTPOJIbHBIE padOThI), BHIIOTHIIN U
3aIUTUIN JTA0OPATOPHBIEC PAOOTHI).

HIkana oneHNBaHUA Onncanne

BrimonHeHnsl Bce BuAbI yueOHOH paboThl, NperycMOTpEHHbIE
yueOHbIM 11aHoM. CTyJIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUA,
YMEHMH, HaBBIKOB IPUBEACHHBIM B TaOMuIAX IOKa3aTelew,
orepupyeT NpUOOpPETEeHHBIMU 3HAHUSAMM, YMEHUSMH, HaBBIKAMH,
MIPUMEHSIET UX B CUTyalUsX MOBBIILIEHHOW cio0kHOCTU. [Tpu sTOM
MOTYT OBITh JOMYILIEHbl HE3HAYMTEIbHbIE OLIMOKH, HETOUHOCTH,
3aTpyIHEHUS MIPU AaHATTUTUYECKUX ONepalusix, epeHoce 3HaHUH U
YMEHMI Ha HOBBIE, HECTaHJAPTHBIE CUTYALIHH.

OT1In4HO

BoinonHensl Bce BHIBI y4eOHOW paboOThI, MpPeryCMOTPEHHbIE
y4eOHbIM  miaHoM. CTyOeHT  JeMOHCTpUPYET  4YacTUYHOE
COOTBETCTBUE 3HAHWM, YMEHHH, HaBBIKOB IIPUBEIECHHBIM B
Xopouio TabIuIax mokasaTesiel, onepupyer NpUOOPETEeHHBIMU 3HAHUSIMU,
HO JONYCKalOTCS HE3HAYMTENIbHbIE OIIMOKHM, HETOYHOCTH IpH
AHAITMTUYECKUX OIEepalusixX, 3aTPYIHAETCS NPU NEPEHOCEe YMEHUHN
Ha HOBbIE, HECTAHAAPTHBIE CUTYALINN.

BrimonHensl Bce BUAbI y4ueOHOW paboOThI, MPESyCMOTPEHHBIE
Y I0BIIETBOPUTENBHO yueOHbIM  T1aHoM.  CTylneHT  JeMOHCTPUpPYET  HEIMOJIHOE
COOTBETCTBUE 3HAHMW, YMEHHWH, HAaBBIKOB IIPUBEICHHBIM B
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TabJIMIaX MOKa3aTesiel, OnepupyeT NPHOOPETEHHBIMU 3HAHUSMU,
JIONyCKAIOTCA ~ 3HAUYMUTENbHbIE  OIIMOKM, HETOYHOCTH  IIpH
AQHAINTUYECKUX  ONEpalHusX,  MCIBITHIBAET  3HAYUTEIIbHBIE
3aTpyAHSETCs NPU IPUMEHEHUH HAaBBIKOB B HOBBIX CUTYaLUAX

HeynosnersopurensHo

He BoimonHeH oauH wuiaud  Oojiee BHJIOB Y4YeOHOW paboTHI,
MPETyCMOTPCHHBIX Y4eOHBIM IIaHOM. CTyIEHT JEMOHCTPUPYET
HEIOJIHOE COOTBETCTBHUE 3HAHWM, YMEHHI, HABBIKOB IMPUBEICHHBIM
B TaOIUIaX IMMOKa3aTesei, JOMyCKAITCS 3HAYUTEIbHBIC OIIMOKH,
MPOSIBIIACTCS OTCYTCTBHE 3HAHUH, YMEHHWH, HABBIKOB IO POy
MOKa3aTesei, CTYJACHT HCIBITHIBACT 3HAUUTEIBHBIC 3aTPYIHEHUS
IIPH ONEPUPOBAHUYU 3HAHUSIMU M YMEHHUSAMH IPH MX MEPEHOCE Ha
HOBBIC CUTYAIIHH.

no

o

© o~

BOHpOCI)I K 3K3aME€HY IO JUCIUILINHE «MeTtoabl MOJIYYCHUSHA
ImTraMmmMoB J1J1d leOMbIHIJICHHOfI OMOTEXHOJIOT UM :

HcTopust pa3BUTHS MUKPOOUOJIOTUYECKOI MPOMBIIIIIEHHOCTH

buonoruueckne 00beKTh B MUKPOOHON OMOTEXHOJIOTUN

OTnuyYrTENBHBIE 0COOEHHOCTH AYKapHOTUYECKON U MPOKAPUOTHUECKOU KIIETOK
C O3ULMU OMOTEXHOJIOTHH

Mopdonornueckrne 0COOEHHOCTH MUKPOOPTaHU3MOB C TOUKH 3pEHUS OMOTEX-
HOJIOTHYECKOTO IPOU3BOJICTBA

['eHeTHYeCcKrE METObI MOIYYEHUS MPOMBIIIJIEHHBIX IITAMMOB MUKPOOPTraHU3-
MOB

MeTo/1b1 yCOBEpPIIEHCTBOBAHHS TPOMBIIIIEHHBIX IITAMMOB

[IpyuHIMITBI TOMCKA INTAMMOB JIECTPYKTOPOB

[IpuHIMNIBI TOMCKA IITAMMOB-TIPOYLIEHTOB

. Ilony4yeHne BICOKOAKTUBHBIX IITAMMOB MUKPOOPTaHU3MOB

10 MGTO}II::I TpaI[I/IHI/IOHHOI/I CCJICKIMH B ITIOJIYYCHHNHN HPOMBIIIJIICHHBIX IITAMMOB

MHKPOOPTaHU3MOB

11. HanpaBneHHBII MOUCK MPOIYIIEHTOB AHTUOMOTUKOB
12. TlomyyeHue aKTUBHBIX TPOAYLIEHTOB MUKPOOHBIX (hEPMEHTOB
13. IIpaBoBoe IlareHTOBaHHE MPOMBIIUIEHHBIX MHUKPOOPTaHU3MOB OCOOEHHOCTH

KyJIbTUBHPOBAHHUS MHUKPOOPTaHU3MOB Ha MOBEPXHOCTH KHMJIKHX MHATATSIBHBIX
cpen

14. TIpaBOBOE MONOKEHNE MPOMBITITICHHBIX MUKPOOPTaHU3MOB

15. TpeGoBanus, NpeabIBIsIEMbIE K MUKPOOHBIM MPOTYLIEHTaM.

16. IlepcrieKTUBHBIE TPYIITBI MUKPOOPTaHU3MOB

17. Metonbl BbIIEACHHS U3 TPUPOIbI HOTEHIIUAIBHBIX IITAMMOB-TIPO/TyLICHTOB

18. Obmas xapakTeprucTKa MUKPOOPTaHU3MOB, HCTIOJIB3YEMbIX B MUKPOOHOJIOTH-

YECKOM ITPOMBILLITIEHHOCTH

19. Yucteie KyapTypbl. MeTO1bI OTyYEHUS
20. HaxomnuTenpHble KynbTyphl. [IpUHIUIBI OTYYEHHUS.
21. TlpaBuna paboThI C KyJIbTypaMyd MUKPOOPTaHU3MOB.
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22. OCHOBHBIE TOTPEOHOCTH MUKPOOPTAaHHU3MOB B XUMHUUECKHX JI€MEHTAX.

23. DTanbl BBIACICHNAS YUCTON KyIbTYPHI.

24. ®akTopsl pocTa KyJIbTYP MUKPOOPTaHU3MOB

25. OCHOBHBIE IPUHIUIIBI COCTABIICHUS MTUTATEILHBIX CPEJl IS BhIICICHUS
KYJIBTYp MHUKPOOPTaHH3MOB.

26. CeleKTUBHBIC YCIOBUS AJIS BBIZICIICHUS KYJIBTYD

27. CeneKTHUBHBIC MUTATCIILHBIE CPEJIBI.

28. BHOXUMUYECKHE METOIBI TTOJTYICHHUST HAaKOMMUTEIBHBIX M YUCTHIX KYJIbTYp OaK-
TepUn

29. buodusndeckre METOIbI MMOTYUYEHUST HAKOMUTEIIBHBIX U YACTHIX KYJIbTYp OaK-
TEpUn

30. OcHOBHBIE IPUHITUIIBI COCTABICHHUSI MUTATENBHBIX CPET JIJIS BHIACICHUS aKTH-
HOMHIIETOB

31. OcHOBaHbI OMOJIOTHYECKUE METOJbI MOJIYYSHUS] HAKOMHUTEIbHBIX U YUCTHIX
KyJbTYyp OakTepuit

32. OCHOBHBIE METO/IbI MOTYYEHUS YUCTHIX KYJIBTYP IPOXKIKEBBIX U MUIIETHATBHBIX
rpuboB

33. OCHOBHBIE MPUHIIUIBI COCTABIICHUS MUTATEIBHBIX CPEJ ISl BBIJCICHUS TPU-
00B.

34. MurienuanbHO-IPOXOKEBOM JUMOophu3M

35. MeToapl BBIICTICHUS HAKOMTUTEIBHBIX KYJIBTYP JIPOKIKEBBIX U MUTICTHATBHBIX
rpuboB

36. OCHOBHBIE TPUHITUIIBI AIIEKTUBHOCTH JIJISl BBIJICTICHHS KYJIBTYP TPUOOB.

37. Metop xpaHeHHs KyJIbTYp ITyTeM CyOKyIbTHUBUPOBAHHS

38. HuzkoremmnepatypHoe XpaHEHHUE C IENbI0 COXPAaHEHUS KU3HECTTOCOOHOCTH
KyJbTYP MHUKPOOPTaHH3MOB

39. JInodunuzaius KyJIbTyp MUKPOOPTaHU3MOB

40. XpaHeHue MUKPOOPTaHU3MOB IO MUHEPATbHBIM MaCJIOM

41. KprokoHCEepBUpPOBaHUE

42. KpuonpoTeKTOPHI 11 KPOUKOHCEPBUPOBAHUS

43. CyOkynbpruBupoBanue. [IpeumyinecTsa u HEIOCTaTKU

44. MeTopl TEHETHUECKOTO KOHCTPYHPOBAHHUS MUKPOOPTaHIU3MOB

45.MyTareHnes

46.1 ' ubpuan3anusi.

47 Vcrounuku [JHK. Pectpukimus

48.BekTopsl.

49. T'eHHas HHXEHEPUs MPOMBITINIEHHO BaYKHBIX MUKPOOPTaHU3MOB.

50.[Tony4yeHrie HaKOMUTENBHON KYJIbTYPBHI.

51.DOkcnpeccrs TeHOB B MUKPOOPraHU3MaxX-peIUMUEeHTax

52. OT60p MTaMMOB-TIPOAYLIEHTOB OMOMACCHI

53. OT60p MTaMMOB-TIPOAYIIEHTOB MEPBUYHBIX METAOOIUTOB

54. Ot6op MTaMMOB BTOPHYHBIX META0OJIUTOB

55. OT6op MITaMMOB-JECTPYKTOPOB

56. Ycnexu reHeTUYeCKOM MHKEHEPHUH B TPOMBIIIITICHHAs! MUKPOOHOIOTUH
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57. Ob1as xapakTepucTHKa MUKPOOPTaHU3MOB, HCTIOIb3yEMbIX B MUKPOOHUOJIOTH-
YECKOW IMPOMBIIUIEHHOCTH.

58. Mnaykiys 1 MHTHOUpOBaHUE CUHTE3a (PEPMEHTOB.

59. MeTtozbl XpaHEeHUs KyJIbTYp

60. Metoab! uaeHTUPHUKAITTT MUKPOOPTAHU3MOB



