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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
KOMITeTeHL[UU

Criocoben npumeHsiTh Ha | [TK-3.1. 3HaeT 3HaeT MeTo/bl
TPaKTUKe MeTO/[bI ympaejieHusi B cdepe
ymipaB/ieHus B cdepe MOHUTOPUHTa
MOHUTOPUHTa OuoIOrUe CKUX,
OUOIOTUYeCKUX, XUMHYECKUX U XUMUKO-
XUMHUECKUX U XUMHUKO- TeXHOJIOTUUe CKUX
TeXHOJIOT U CKUX TIPOM3BOJICTB,
TIPOM3BO/CTB, MOHUTOPHHIA U OXPaHbI
MOHUTOPHHIA U OXPAHbI TIPUPOJHON Cpe[IbI,
TIPUPOJIHOM Cpe/ibl, TPUPO/I0TIOb30BAHUS U
TIPUPO/IOTIONb30BaHUS U oxpaHbl 6ropecypcoB
OXpaHbI G10pecypcos [1K-3.2. ¥Ymeer YMeeT NIpUMeHATh Ha

(IIK-3);

MIPAaKTHKe METOZbI
ympaejieHusi B cdepe
MOHHUTOPHHTa
OMO/IOTUUeCKUX,
XUMHUYECKUX U XUMHUKO-
TeXHOJIOTHUEeCKUX
TIPOU3BO/ICTB,
MOHHUTOPHHTA U OXPaHbI
TIPUPOJHOM Cpefibl,
TIPHPO/IOTIONb30BaHMUS U
oxpaHbl bropecypcoB

ITK-3.3. Bnageet

Bnapeet HaBBIKaMu
TIPUMEHSITh Ha TIPaKTHKe
MeTO/Ibl yTIpaB/IeHusI B
cthepe MOHUTOpPHHTa
O1OI0rNUe CKUX,
XUMUAYECKUX U XUMHKO-
TeXHOJIOTUUe CKUX
TIPOM3BO/ICTB,
MOHUTOPHHIA U OXPaHbI
TIPUPOJHOM Cpefibl,
TIPUPO/IOTIONb30BAHUS U
oxpaHbl 6opecypcoB

CnocobeH ¢hopMHPOBAThH
HeTepITMMOe OTHOLIIEHHe
K TIPOSIBJIEHUSIM
5KCTPEMM3MA,

YK-11.1. 3Hatp
TIOHSITUE, TIPU3HAKU
TMPOSIB/IEHUI
3KCTPeMHU3Ma,

3HaeT OCHOBHbIe
T10JI0’KEHUST 3aKOHOB O
MPOTUBOJENCTBUN

KOpPYILUU




TeppOpH13Ma,
KOPPYIIL[MOHHOMY
TIOBEJIeHUIO U
TIPOTUBO/IeHICTBOBATH UM
B 1pode CCHOHATbLHOU
nesitenpHOCTH (YK-11);

TeppopU3Ma,

KOPPYTLIMOHHOTO

NOBe/leH!s], IPaBOBbIE U

OpraHu3aljiOHHbIe

OCHOBBI

MPOTHUBOAENCTBUS UM B

ripogeccroHaIbHOU

JlesITe/IbHOCTH

YK-11.2. YmeTb YMeeT onepupoBarth
pacrio3HaBaTh TIPaBOBBbIMU 3HAHUSIMU B
TIPOSIB/IEHHSI obactu

9KCTPEMU3MA, TIPOTUBO/I€HCTBUS
Teppopu3Ma u KOppyML1Y;
KOPPYTLIMOHHOTO (hopmupoBaTh
MOBeJleHNs], HeTepnyMoe OTHOLIeHUe
MIPOTUBO/IENICTBOBATb M | K KOPPYILIMOHHOMY
dhopmrpoBaTh TOBe/IeHHIO

HeTepITMMOe OTHOIIIeHHe
K HUM B
rpogeccroHaIbHOU
JIesITe/TbHOCTH

YK-11.3. Bnagetb
HaBbIKaMHU
HCTIO/Th30BaHUS
TIPAaBOBBIX U
OpraHU3alMOHHBIX
3HaHWI B 00/1aCTH
TIPOTUBO/IENCTBUS
KCTPEMU3MY,
TEepPpPOpPH3MY U
KOPPYILIHOHHOMY
TIOBe/IeHHIO,
dhopmupoBaHus
HEeTepITUMOTO
OTHOIIIEHHUS K HUM B
npogeccroHaIbHOU
JIesITe/TbHOCTH

Brapseet HaBbIKaMU
(hopmMurpoBaHus
HeTeprimmoro
OTHOILIEHUST K

KOppYTLIUU

Pa3paboTka u
pean3arysi MpOeKTOB

CriocobeH oripeiensiTh
KpYT 3a/lau B paMKax
TIOCTaB/EHHOM LIeJIA U
BbIOMPATh ONTUMAaJIbHbIE
CTI0COOBI UX peleHus,
WCXOASI U3 JIeUCTBYIOIIMX
TIPaBOBBIX HOPM,
HMMEFOIIUXCS PECYPCOB U
orpanuuenuii (YK-2);

YK-2.1. 3natb
TIPUHIUTIBI
1[eJIeTIoIaraHus,
MOCTaHOBKU 3a/iay,
CTI0COOBI UX peIeHusT;
OCHOBBI OLI€HK!
MMEIOIINXCSl PeCYypPCOB U
OrpaHUUEeHU; CUCTEMY
POCCHUICKOTO U
MeXXIyHapO/IHOTO MpaBa

3HaeT NPUHLIUMGI
LjesieriojlaraHus,
MOCTAHOBKY 3a/1ay,
CrIOCO0bI UX pelleHus;
OCHOBBI OLIEHKH!
HMMEHOILIMXCsl PeCypCoB U
OorpaHUYeHUH; cucTeMy
POCCHUICKOTO U
ME>XKYHapO/[HOTO TIpaBa

YK-2.2. YmeTb
(hopMynMpoBaTh Lieu U
3aJjauM, BEIOMpATh

YMmeeT hopMyMpoBaTh
L[e/Id M 3a/lauy,
BLIOMPATh ONTUMAasbHbIE




OTTHUMaJIbHbIe CIIOCOOBI
WX pellleHus; YUUThIBATh
HMeIoILHecs: peCypchl U
OrpaHUueHust AJist
JOCTHDKEHUST
TOCTaBJ/IeHHBIX LieJiel 1
3a71a4; IPUMEHSITh
TPaBOBbIe HOPMBI TIPU
pelLleHUH TI0CTaBIeHHBIX
Liesier M 3ajau

CTIOCOOBI UX peIIeHusT;
YUUTHIBAaTh UMEIOIINecs
pecypchl ¥ OrpaHUUYeHHsT
IS TOCTYDKEHUS
MOCTaB/IeHHBIX 1iefiel 1
3ajjau; TIPUMEHSIThb
TPaBOBbI€ HOPMBI TIPU
pellieHHH TI0CTaB/IeHHBIX
1iesiei ¥ 3a1a4

YK-2.3. Bragets
HaBbIKaMH TI0CTaHOBKU
1jesiel, BeIOOpa
ONTHUMAa/bHBIX CII0C060B
pellieHus TI0CTaB/IeHHBIX
1ie/iel U 3a/ja4u; OLIeHKU
HMMEIOLIUXCSl PeCYPCOB U
OrpaHUYeHU;
TpUMeHeHUs TIPaBOBbIX
HOPM /IJIs1 pellieHust
MOCTaB/€HHBIX Lie/ler 1
3aza4

Bnapeet HaBbIKaMu
TIOCTAaHOBKM LieJieid,
BbIOOpA ONTHUMAJTBHBIX
crocoboB pelieHust
MOCTaB/I€HHBIX 1iefier 1
3a/jau; OLIeHKU
HMIMEIOLUXCSl PECYPCOB U
OrpaHUuYeHUl;
TIpUMeHeHHs TIPaBOBbIX
HOPM /1JI51 peLleHust
MOCTaB/I€HHBIX 1iefler 1
3a/iau




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

NucnyrmvHa «IIpombliieHHast MUKPOOHOIOTHs 1 GMOTeXHOIOTHS» OTHOCHUTCS K UacTH,
(hopmupyemoli yuacTHUKaMHu 006pa30BaTe/IbHbIX OTHOLLIEHU.

JucuurnivHa usyyaeTcsHa __ S5 Kypce B 9 cemMmecTpe.

Llenb wu3yuyeHUs [UCLMIUIMHBL H3ydeHUe (yHJaMeHTalbHbIX 3HAaHWM, JIEeKal[UX B OCHOBe
TIPUK/IaIHOTO TIpUMeHeHus1 B 00/1acTi 1abopaTOpHOTO KOHTPOJIS TTPOM3BO/CTBA TIPOJYKTOB IMUTAHUSA, a
TaK)Ke COBPEeMEeHHBbIX acCTeKTOB TPOMBILIIEHHOW MHKPOOMO/IOTHH, TeOpeTUYecKMX U TpaKTHueCKUX
npobsieM, CBSI3aHHBIX C TIPOWU3BO/ICTBOM OOJBIIOTO YKC/a TIPOAYKTOB, OOpa3yIOUMXCS B pe3y/brare
MHUKPOOHMO0/IOTHYeCKOTo CUHTe3a. Pe3ynbsratom V3yueHusi
faHHOM IMCIMITIMHEI SBIseTCS oOpeTeHHe YMeHHs MCTIOMb30BaTh TI0/TyYeHHbIe 3HAHNS B MPe/CTOAIIeH
ripoecCcroHaIbHOU [1eATe/TbHOCTH.

3. Copaepxanue paGoueil mporpamMmsbl (00beM AVCIUIUIUHBI, TUNBI M BU/IbI YU€0HBIX 3aHATHH,
y4yeOHO-MeToAnYecKoe ofecreyeHre CaMOCTOSATe/TbHOM PadoThl 00yJaroLIHXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»

BUPCKUI ®UTNAJT YYHuT
OAKYJIBTET BUOJIOTN N1 XMW

COJIEPKAHUE PABOYEW ITPOT PAMMBI

IVCLUMINHEL «IIpoMBbILIeHHass MUKPOOHO/IOTHSE M OMOTEXHOJIOTHS» Ha 9 cemecTp

OYHO-3d404YHada

topma obyueHws

Buj paboTnl O0BbeM JUCHUIIHHBI
O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 5/180
YueOHBIX 4aCcOB Ha KOHTAKTHYIO PaboTy C MperojaBaTesieM: 43.7
JIeKIui 14
MpaKTUYeCKUX/ CeMUHAPCKUX 18
71ab0paTOpPHBIX 10
KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0
JIpyrux (TpymnmoBasi, UHAUBUAYa/lbHas KOHCY/IbTALMs U UHbIe BU/bI
yueOHOM AessTe/TbHOCTH, TIpelyCMaTpHUBatoIIKe paboTy 00yJaromuxcs C
nipenogaBatesieM) OKP 1.7
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 101.5
YueOHbIX YaCOB Ha TIOATOTOBKY K
sk3ameHy (KoHTposb) 34.8

dopMa KOHTpOJIA:
Ok3aMeH 9 cemecTp




Ne /11

Tema u copeprxaHue

dopMa usyueHus

MaTepHasoB: JTEKLUH,
TIPaKTHYeCKHe 3aHATHS,
CeMUHapCKUe 3aHSTHS,

nabopatopHbie paboThl,
camocTosiTe/IbHasi pabora u
TPYZ0€MKOCTb (B yacax)

Jlek |JIab | IT |3k

Ko
P

CP

OcHOBHas 1
JIOTIO/THUTETbHas
JTeparypa,
peKomeH/lyemasi
CTyZeHTaM (Homepa
13 CITUCKA)

3aJiaHus 110
CaMOCTOSITe/IbHOM
pabore CTyneHTOB

dopma Teky11ero
KOHTDOJISI
yCIileBaeMOCTH
(KOM/IOKBUYMBI,
KOHTPOJIbHbIE
paboThI,
KOMITbIOTePHbIe
TeCTbI U T.I1.)

5 Kypc

/9 cemecTp

BBegieHue B OMOTEXHOIOTHMI0 MUKPOOHBIX
TIPOU3BO/ICTB

1.1

BBegeHue B 6MOTEXHOTOTHUI0 MUKPOOHBIX
TIPOU3BO/ICTB

MecTo NPOMBIIILJIEHHON MUKPOOUOIOTHUH B
CUCTEMe eCTeCTBEHHBIX HaykK.
VcTopuueckuii ouepk pa3BUTUS
TIPOMBILIZIEHHOH MHUKPOOHWO/IOTHM B Halllei
ctpaHe. Turiel 0OMeHa BeIlecTB y
MHKpPOOPraHrn3MoB. OCHOBHbIE PUHLUIIBI
perysnsiruy MeTabos3Ma U CKOPOCTH poCTa
MHKpOOpranrn3moB. Cenekius
MHKDPOOPTaHK3MOB - MPOAYLIEHTOB
MpaKTUUeCKU Ba’KHBIX BeleCTB.
Vcrionb3oBaHMe METO0B reHeTHYe CKOM
VH)XeHepUH /151 IOMy4YeHUs paKTu4eCcKu
Ba)KHBIX 1ITAMMOB MUKPOOPTraHU3MOB

4 |12 |6

30

OcH. ut-pa NeNe
1,2
Hor. mut-pa NeNe
1,2

KoHcnexr

TectupoBanue,
JlaboparopHasi
pabora

KynbTUBUpOBaHME U XpaHeHHe
MHKPOOPraHu3M




2.1

KynbTUBUpOBaHME U XpaHeHHe
MHKDPOOPTraHHU3MOB

Byl 06MeHHBIX TIPOIeCCOB
MHUKPOOPTaHW3MOB 1 UX TIPUMEHEHHe B
TIPOMBILIJIEHHON MUKPOOWOIOTHH.
HCro/b30BaHuebakTepruodaros u
MMMOOUTM30BaHHBIX K/IETOK
MHUKPOOPTaHHU3MOB B MUKPOOHMO/IOTHYE CKOM
TIPOMBILIJIEHHOCTH.

36

OcH. nmut-pa NeNe
1,2
[Homn. mar-pa Ne 2

KoHcmexkT

TectrpoBaHue,
JlabopatopHasi
pabora

[TosyueHre OHOIOrUYeCKU aKTUBHBIX
BEILeCTB U OT/Ie/IbHBIX KOMITOHEHTOB
MUKPOOHBIX K/IeTOK

3.1

[MonyueHre OUOMIOTHUECKH AKTUBHBIX
BEIIIeCTB U OT/Ie/IbHbIX KOMITOHEHTOB
MHKPOOHBIX K/IETOK

[TonyueHye OUOIOTHUECKU AKTUBHBIX
BEIIIeCTB U OT/Ie/IbHbIX KOMITOHEHTOB
MHKPOOHBIX K/I€TOK:aHTHOMOTHKH,
BUTaMHHbI, aMUHOKUC/IOThI, HYK/I€OTH/IBI,
(bepMeHTbI, JTUMTU/IBI,TIOMCAaXaPH/IbL.
ITpou3Bo/CTBA, OCHOBAHHbBIE HA MOTYUYEHUN
MUKpOOHOM 6riomaccel. [Tosyuenue Genka.
[Tpou3BOACTBO BaKIMH, OakTeprodaros u
TIpernaparoB /il HOpMau3al[uu
MUKPOG/IOpBI OpraHr3Ma ueioBeKa

35.

OcH. mut-pa NeNe
1,2
Hor. mt-pa NeNe
1,2

KoHcmexkr

OK3aMeH,
KonTtponbHas pabora

KoHtposnbHast pabora

0.5

10



5 JK3aMeH 36
Wroro 1o 5 Kypcy 9 cemecTpy 14 |10 |18 138
Wtoro no gucLMILIMHE 14 |10 |18 138

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.

Koz u dopmynupoBka kommeteniun: CriocobeH NMpUMeHSATh Ha TIPaKTUKe MeTO/blI yTpaBiieHus: B cdepe
MOHHUTOPUHIa OMOIOTHYEeCKUX, XUMUYECKUX U XUMUKO-TEXHOJIOTMUeCKUX TIPOU3BOZCTB, MOHUTOPUHTA U
OXpaHbI MPUPOJHOM CPe/ibl, TPUPOAOTIONb30BaHus U oxpaHbl bropecypcos (TTK-3);

Kog u Pesynbrathl KpuTepuu olieHMBaHuUs pe3y/ibTaToB 00yueHus (DK3aMeH)
HauMeHOBaHHe |00yueHuUs 110 7 3 4 (Xoporio) 5 (OmHuHO)
MH/MKATOpa AACLUTITHE (HeynoBnetBop |(¥YnoBneTBOpUT
AOCTIDKEHII WTe/TbHO) e/bHO)
KOMITeTeHL[UU
[1K-3.1. 3HaeT |3HaeT MeToAbl |3HaHUS He 3HaHUs 3HaHus 3HaHus
ynpapjaeHus B | c(hOpMHPOBaHbI | HEJOCTAaTOUHO | CPOPMUPOBAHBI, | TTOTHOCTHIO
ctepe c(hOpMHPOBaHbI, | HO UMEIOT c(hopMUpOBaHbI
MOHUTOPUHTa HeCHCTeMHbI OT/ie/IbHBIe
Ouoioruue CKUx rpo6esibl U
, XUMUYeCKUX U HETOYHOCTH
XUMHKO-
TeXHOJIOTUUeCK
170
TIPOM3BO/ICTB,
MOHUTOPUHTA U
OXPaHbI
MIPUPOJHOMU
cpefpl,
TIPUPO/IOTIONB30
BaHUS U OXPaHbl
6uopecypcoB
[IK-3.2. YmeeT | Ymeer YMeHus He YMmeHus He YMeHus B Ymenus
TPUMEHSITb Ha | C(hOPMHPOBaHBI | [IOTHOCTHIO OCHOBHOM TMOJTHOCTBO
TpaKTUKe cchopmupoBaHsl | chOpMUPOBaHbl | CYOPMUPOBAHbI
MeTOZbI

ympaB/ieHus B
ctepe
MOHUTOPHUHTa
Oronoruye cKux
, XUMUYeCKUX U
XUMHKO-
TeXHOJIOTUUeCK
ux
TIPOM3BO/CTB,
MOHUTOPHUHTA U
OXPaHbI
TIPUPOJHOU
cpefpl,
TIPUPOZOMOIb30
BaHUS U OXpaHbl
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buopecypcoB

[TK-3.3.
Bnapgeer

Bnageer
HaBbIKaMHU
TIPUMEHSITh Ha
MPAaKTHKe
MeTOZbI
yTIpaB/IeHUs B
cthepe
MOHHUTOPUHTA
buoiorrue CKux
, XAMUUYECKUX U
XUMHUKO-
TeXHOJIOTHUeCK
1754
TIPOM3BO/ICTB,
MOHHUTOPHHTA U
OXpaHbl
MIPUPOJHOMU
cpefibl,
TIPUPO/IOTIONB30
BaHUS U OXPaHbl
6uopecypcoB

Bnanenuve
HaBbIKaMU He
cchopmMupoBaHO

Bnanenue
HaBbIKaMH
HeyBepeHHOe

Bnanenue
HaBbIKaMH B
OCHOBHOM
chopMHpOBaHO

Bnapenue
HaBbIKaMH
yBepeHHOe

Kop u popmynrpoBka KomreteHmy: CriocoOeH ompeziesisiTh KPyT 3a/jau B paMKaX MOCTaB/IeHHOU LIe/IN U
BbIOMpATh ONTHUMAaJIbHBIE CTIOCOOBI UX pellieHus], UCXO/s U3 JIeHCTBYIOIIMX TIPaBOBBIX HOPM, UMEFOIIUXCS
pecypcoB U orpannuenuit (YK-2);

Kopg u Pesynbratsl Kpurtepuu olieHUBaHUs pe3y/ibTaToB 00ydyeHus (DK3aMeH)
HauMeHOBaHUe |00yueHwUs 10 7 3 4 (Xoporio) 5 (OTIMuHO)
MH/{MKATOpa AUCHHTITHE (HeyzmoBnetBop |(Y10BNeTBOPUT

AOCTIKEHHA WTEe/TbHO) e/IbHO)

KOMITeTeHL[UU

YK-2.1. 3HaTh | 3HaeT 3HaHUS He 3HaHUs 3HaHUs 3HaHusA
TIPUHLIUIIBI TIPUHLIUIIBI chopMUpPOBaHbI | HEJOCTAaTOUHO | CPOPMUPOBAHBI,  TTOTHOCTHIO
1jesierioiaraHus, | 1jeJsieroyiaraHusl, c(hOpMHUPOBaHbI, | HO UMEIOT cchopMUPOBaHbI
MOCTaHOBKU MOCTaHOBKU HeCHCTeMHbI OT/ie/IbHbIe

3a/au, CrIoCcoObI | 3a/1ay, CIIOCOOBI npo0ebl 1

WX pellleHus; WX pellleHus; HETOYHOCTH

OCHOBBI OLIEHKU | OCHOBBI OL[€HKH

HMMEIOLUXCS HMMEIOLLUXCS

pecypcoB 1 pecypcoB u

OrpaHWYeHMH; | OrpaHUYeHUH;

CUCTEMY CUCTEMY

POCCHUICKOTO U | pOCCHUNCKOTO U

MeXXYHapOAHO | MeX/IyHapOHO

ro rnpasa o mpaBa

YK-2.2. YmMeTh | YMeeT YmeHus He YMmeHus He YmeHus B YMmenus
thopMynupoBath | GOpMyIUPOBATh | CPOPMUPOBAHBI | TOTHOCTHIO OCHOBHOM TMOJIHOCTBEO
Lle/IV Y 33[jauy, |LieJid U 3aZiaui, chopmMupoBaHsbl | CGOPMUPOBaHb! | CYOPMUPOBAHbI
BBIOMpATh BBIOMpATh

13



onTUMasbHble | OMTHUMasbHbIE
Croco0bI UX CroCco0BI UX

pelieHus; pelieHus;

YUUTHIBATh YUUTHIBATh

MMeroIIuecst MMeroIIuecst

pecypchl U pecypchbl U

OrpaHWYeHUs] | OrpaHHUYeHUs

st hinti

JIOCTHKeHUST JOCTHXKeHUsT

TOCTaB/IEHHBIX | [TOCTaB/IEHHBIX

1Liesiel ¥ 3a7a4; | 1esieli U 3az1auy;

TIPUMEHSITh TIPUMEHSITh

TpaBOBbIe TpaBOBbIe

HOPMBI TTpU HOPMBI TTpU

peleHun peleHun

TOCTaB/IEHHBIX | [TOCTaB/IEHHBIX

Lesiel ¥ 3afad | 1esieid U 3azau

YK-2.3. Bnageer Bnanenuve Bnanenue Bnanenue Bagenue
BrageTs HaBbIKAMH HaBbIKAMHM He | HaBbIKAMH HaBbIKAMH B HaBbIKAMH
HaBbIKAMH TIOCTaHOBKHU chopMHPOBaHO | HeyBepeHHOe OCHOBHOM yBepeHHoe
TOCTaHOBKH 1jesiel, BeIOOpa chopMHpOBaHO
1jesieif, BbIOOpa | ONTUMabHBIX

ONTUMA/BHBIX | CIIOCOOOB

crocoboB pelLieHus

peliieHust MOCTaB/IEHHBIX

TOCTaB/IeHHbIX |Lle/iel U 3a/1ay;

1iesiel U 3a7jau; | OLIeHKH

OLIeHKHU HUMEFOIINXCS

MMEOIINXCS pecypcoB u

pecypcoB 1 OrpaHUYeHul;

OTpaHUUEHUM; | IpUMeHeHUsI

TpUMeHeHUsI TIPABOBLIX HOPM

MIPaBOBBIX HOPM
IS peIeHUst
MOCTaB/IeHHBIX
Liesiel v 3ajau

JI7Is1 pellieHust
TOCTaB/I€HHBIX
Liesiel U 3a7a4

Kox u dopmymvpoBka kommereHuun: CriocobeH (opMHUpOBATE HETEPITMMOE OTHOLIEHHE K TIPOSIBIIEHUSIM

9KCTPEMU3MA,

TeppopU3Ma,

KOPPYIILMOHHOMY

nipodeccroHanbHOM AesTenbHOCTH (YK-11);

TOBeZIeHUI0 U

TIPOTHBOZEMCTBOBATD

M B

Kopg u Pesynbrarsl Kpurtepuu olieHHUBaHUs pe3y/ibTaToB 00ydyeHus (DK3aMeH)
HauMeHOBaHUe |00yueHuUs 10 2 3 4 (Xoporio) 5 (OT/mAuHO)
MH/{MKATOpa AUCHHTITHE (HeynoBnetBop |(Y10B1eTBOPUT

AOCTIKEHNA WTEe/TbHO) e/IbHO)

KOMITeTeHI[UU

YK-11.1. 3Hatb | 3HaeT 3HaHUS He 3HaHUs 3HaHUs 3HaHusA
TOHATHE, OCHOBHBI€e chopMHpOBaHbI |HEJIOCTAaTOUHO | COPMHUPOBAHBI, | TOTHOCTHIO
TpPU3HaKU TIOJIOXKEHUSI c(hOpMHUPOBaHbI, | HO UMEIOT cchopMUPOBaHbI
TIPOSIB/IEHUM 3aKOHOB O HeCUCTEeMHBI OT/le/IbHbIe

5KCTpeMHU3Ma, |TIPOTHUBOZEUCTB npo0ebl 1
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TeppOpH13Ma,
KOPPYTMLIMOHHOT
0 TIOBeJIeHus],
MpaBOBbIE U

W1 KOpPyNLUU

HETOUYHOCTHU

OpraHu3alMoHH
ble OCHOBBI

TIPOTUBO/ENCTB

Us UM B

rpodeccroHab

HOM

JlessTe/TbHOCTH

YK-11.2. YmeTb | YMeeT YmMmeHus He YmeHus He YmeHus B Ymenus
pacrio3HaBaTh | OMEepUPOBaTh chOpMUPOBaHbI | [TIOJTHOCTBIO OCHOBHOM TIOJTHOCTBIO
TIPOSIB/IEHUS TIPaBOBLIMU cchopmupoBaHbl | chopMUPOBaHbI | CPOPMHPOBAHbI
JKCTpPEeMH3Ma, |3HAHUSIMU B

Teppopy3Ma U | obsacTu

KOPPYIIL[MOHHOT | IPOTUBO/EMCTB

0 MOBeJleHusl, | HWsl KOpPYMLUHY;

TPOTUBO/IENCTB | HOPMUPOBATh

OBaTh U HeTepnumoe

(dopMrpoBaTh | OTHOLLIEHUE K

HeTepruMoe KOPPYIILIMOHHO

OTHOILIEHWE K | MY TIOBe/IeHUI0

HUM B

ripoeccroHasb

HOM

JleATe/TbHOCTH

YK-11.3. Bnageet Bnagenue Bnagenue Bnagenue Bnagenue
Bnagets HaBbIKaMH HaBbIKAMM He | HaBbIKaMH HaBbIKAMH B HaBbIKAMH
HaBbIKaMU (dhopmupoBaHus | CPOPMHUPOBAHO |HeyBepeHHOe OCHOBHOM yBepeHHOe
WCII0/Tb30BaHUsI | HETePITUMOro cchopMrpoBaHO

MPaBOBBIX U OTHOIILIEHUS K

OpPraHM3alMOHH | KOPPYIILIUX

bIX 3HAHUI B

obmactu

TPOTUBOJEHCTB

us

5KCTPEMU3MY,

TeppOpHU3MYy U

KOPPYMLIMOHHO

My TOBeJIeHUIO,

(hopMupoBaHus

HeTepIMMOro

OTHOLIIeHHUs K
HUM B
rpoeccroHab
HOU
JlesITe/TbHOCTH

4.2. TunoBbie KOHTPOJIbHbIC€ 3dJdHHUA W/IKM HWHbBIE€ MdaTe€pHAdJIbI, HEOﬁXO,ZlI/IMLIE AJIA OlleHUBAHUA
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pe3y/ibTaToB OGY'-IEHI/IH mo AUCIMIIVIMHE, COOTHECEHHBbIX C YCTAHOB/ICHHBIMH B 06pa3OBﬂTEJIbH0ﬁ

nporpaMmme

HHAUKATOPpAMH

AOCTHOKeHU A KOMHETEHHHﬁ.

METOJI[I/I‘IGCKI/IE MaTepHuaJibl,

omnpezie/ISIIOLMe MPOLeAYPHI OLleHUBAHNSA Pe3y/IbTaToB 00yJeHHs 10 AUCLUIIIHHE.

Kog n HaumMeHOBaHUe
WH/JUKATOpa [JOCTUKEeHUs
KOMITeTeHL[UU

Pe3synbrarsel 00yueHus 110
JIVCLIATITUHE

OLieHOYHBIEe Cpe/iCTBa

[TK-3.1. 3uaet

3HaeT MeTO/Ibl yIpaB/IeHus B
chepe MOHUTOPUHTA

Bro/Ioruue cKux, XMMA4YeCKUX 1
XUMUKO-TEXHOIOTMUeCKUX
TIPOU3BO/ICTB, MOHUTOPUHTA U
OXpaHbl TIPUPOJHOU Cpe/ibl,
TIPUPO/IOTIONb30BaHUS U OXPaHbI
buopecypcoB

TectupoBaHue

[TK-3.2. YmeeT

YMeeT MpUMeHsITh Ha IMPAKTHKe
METO/IbI YIIPaB/IeHuUs B chepe
MOHUTOPHUHIa OMOJIOTMUYeCKHX,
XUMHUYECKHUX U XUMHKO-
TeXHOJIOTHUeCKHX TIPOM3BO/ICTB,
MOHHUTOPHHTA U OXPaHbI
TIPUPO/IHOM Cpe/ibl,
TIPUPO/IOTTO/IE30BaHMsT M OXPAHbI
6uopecypcoB

KoucriekT, TectupoBanue

I1K-3.3. Bnageet

BriajieeT HaBbIKaMu TIPUMEHSITh
Ha TIPAaKTHKe MeTO/[bl YTIPaB/IeHUsI
B cepe MOHUTOPHHTA
OuoIornyecKrxX, XMMUUeCKUX U
XUMHKO-TEXHOIOTUE CKUX
TIPOM3BO/ICTB, MOHUTOPHHTA U
OXpaHbI IPUPOAHON CPe/Ibl,
TIPUPO/IOTIOb30BaHUsI U OXPaHbI
Ouopecypcos

KoHTponbHast pabora,
JlaboparopHasi pabora

YK-2.1. 3HaTh NPUHLMUIIBI
1jesierioiaraHusi, MOCTaHOBKHU
3ajau, CII0COObI MX pellieHws;
OCHOBBI OLIEHKU UMEIOIIUXCS
pecypCcoB 1 OTpaHUYeHUH;
CUCTeMY POCCHUMCKOTO U
MEe>KyHapOJHOTO TpaBa

3HaeT TIPUHLIUMBI
1je/ierio/iaraHusi, MOCTaHOBKHU
3a/1au, CrIOCOObI UX pelleHus;
OCHOBBI OL|eHKU UMEIOIIUXCS
pecypcoB U OrpaHUYeHuH;
CUCTEMY POCCHUMCKOTO U
MEe>XKYHapO/JHOTO TIpaBa

TecTtupoBanue

YK-2.2. YmeTb (hopMynMpoBaTh
1€/ U 3a/]auH, BEIOUPATh
OITUMaJIbHbIe CIIOCOOBI UX
pellieHus]; yUUThIBaTh
HMeroILIrecs: peCcypchl U
OTpaHUUeHUs /IS 10CTHXKEeHHS
TOCTaBJ/IeHHBIX LieJiel 1 3aJau;
TIPUMEHSITH [PaBOBbie HOPMBbI
TIPU pellleHnH TI0CTaBIeHHBIX
1iesiel U 3aja4

YMmeeT (hopmMynMpoBaTh e U
3a/laud, BLIOUpPATh ONTHMAaJIbHbIE
CrocoObl UX pelleHus;
YUUTBIBAaTh UMEOIIECS] PeCypChl
Y OTPAHUYEHUS JIJIS1 IO CTHKEHHST
TIOCTaB/IeHHBIX Tie/iel U 3a7iay;
TIPUMEHSITh ITPaBOBbIe HOPMBI TIPH
pellleHUH TI0CTaB/IeHHBIX Lieield U
3a7a4

TectupoBanue, KoHcriekt
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YK-2.3. BiasieTb HaBbIKaMU
MOCTAHOBKH I1e/iel, BbIOopa
ONTHUMAa/bHBIX CIT0CO60B
pellieHUst TI0CTaB/IeHHBIX Lie/Ied U
3a/1au; OLIEHKW UMETOIIHXCS
pecypCcoB U OrpaHUYeHU;
TIPUMeHeHUs TIPABOBBIX HOPM ISt
pellieHtst TI0CTaB/IeHHBIX Lie/led U
3a7au

BiiazieeT HaBbIKaMH ITOCTaHOBKH
11e/1el, BbIOOpA ONTUMAaJTbHBIX
CrIoco00B pelleHust
MOCTaBJIEHHBIX Lie/iel U 3a/jau;
OLIEHKHM UMEIOIIUXCSI PeCYPCOB U
OrpaHUYEHUH; TIPUMEHEHHUSI
TTPABOBBIX HOPM JIJIsI PellleHusI
MOCTaB/IeHHBIX 11e/1ek U 3a/1au

JlaboparopHasi pabora,
KonTtponbHas pabora

YK-11.1. 3Hath MOHATHE,
TPU3HAKY TIPOSIB/IEHUN
9KCTpeMH13Ma, TeppOpU3Ma,
KOPPYIIL[MOHHOTO TOBe/IeHus],
TpaBOBbIe U OPraHU3al[MOHHbIE
OCHOBBI IPOTUBO/IENCTBYUS M B
rpogeccroHaIbHOU
JlesiTeIbHOCTH

3HaeT OCHOBHbIE MOJIOKEeHUS
3aKOHOB O MPOTUBO/IeHCTBUMA

KOpPYTILIUU

TectupoBaHue

YK-11.2. YmeTb pacrio3HaBaTthb
TIPOSIB/IEHUS] SKCTPEMU3Ma,
TeppopY3Ma U KOPPyHLIMOHHOTO
TOBeJIeHNs], IPOTUBO/EHCTBOBATh
Y (hopMHpOBaTh HETEPIIUMOE
OTHOLLIEHVE K HUM B
npogeccroHaIbHOU
JlesiTeIbHOCTH

YMeeT oriepupoBaTh NMPaBOBLIMU
3HaHUAMU B 00/1aCTH
TIPOTUBO/IEMCTBUS KOPPYIILUH;
(hopMrpoBaTh HETEPITUMOe
OTHOIIIEHHE K KOPPYITLUOHHOMY
TIOBE/IeHHIO0

KoucriekT, TectupoBanue

YK-11.3. BnageTb HaBbIKaMU
WCTI0/Th30BaHUsI MIPABOBBIX U
OpraHu3al[MOHHBIX 3HaHUH B
001aCcT TIPOTUBOIEHCTBUS
KCTPEMU3MY, TEPPOPU3MY U
KOPPYIIL[MOHHOMY TIOBe/[eHHIO,
(hopmupoBaHs HETEPITHMOT0
OTHOILIeHUS K HUM B
rpodeccroHanbHOU
JlesiTeIbHOCTH

Bapeet HaBbIKaMU
(hopMHpOBaHusl HETEPITUMOTO
OTHOLLIEHUS] K KOPPYTILIUH

JlaboparopHasi pabora,
KoHTtponbHas pabora

OnucaHve TeCTOBBIX 3aZlaHUM: TeCTOBbIe 3aJaHUsl BKJIHOUAIOT TeCThl 3aKPLITOr0 TUMa (C OFHUM
Ha YCTAaHOBJEHUMU TOC/Ae/I0BaTeIbHOCTU M Ha YCTaHOB/IeHUe
cootBeTcTBUs. OlleHKa 3a BBITIOJIHEHHE TEeCTOBBIX 3aJaHWM BBICTAB/SIETCS Ha OCHOBAaHUM TIPOL|EHTa
3a/laHUM, BBIMIO/IHEHHBIX CTy[AeHTaMU B TIPOLleCCe TPOXOKIEHHUSI TPOMEXYTOUHOTO U pyOexxXHOro

MMpaBHU/IbHBIM OTBETOM) , TeCThbI

KOHTPOJIS1 3HAHUU

TecToBbIe 3agaHus

1. N3BuTHIE OakTepuy B (hopMe CIIMpai....

a) CIMpPOXeThl

0) TeTpakOKKH

B) OaL/IIBI

') CTaUIOKOKKU

2. bakTepuu 1as0ukoBU/IHOW (hOPMBI




a) TeTPAKOKKHU

6) GaLIIBI

B) CTa(U/IOKOKKH

I') CITUPOXEThI

3. IIpeacraBuTeM MpOKapuUoT.....

a) capLMHbI

0) rpubsI

B) BOZIOPOC/IU

) pacTeHust

1. CooTBeTCTBHE CTPYKTYPY U (DYHKLUH ...

a) KJIeTOYHas CTeHKa 1) coxpansieT ¢popMy KIeTKU

6) LIITM 2) obecrieurBaeT TPAHCIIOPT BEIIeCTB

B) Karicysa 3) obecrieurBaeT 3alUTy OT HeI0CTAaTKa BOAbI
T') )XTYTUKH 4) oCyl11leCTB/ISIIOT Tlepe/IB>KeHUe

5) OCyLLeCTB/ISAIOT Mepefauy Mia3mMubl

2. CooTBeTCTBHE CTPYKTYPY U (DyHKIUU

a) LIMTM 1) obecrieurBaeT TPaHCIIOPT BeII[ECTB

0) Karicymna 2) obecrieurBaeT 3al[UTy OT HeZOCTaTKa BO/bI
B) )KT'YTUKHU 3) obecrieurBaeT repeiBI>KeHe

r) hbumMOpun 4) obecrieunBarOT Tiepeiauy MIa3MU/bI

5) 3dlldCHOe€ IMUTaTe/JIbHOE BeleCTBO

3. CooTBeTCTBUE CTPYKTYPY U (PyHKLIUH

a) LIIIM 1) oOMeH BelrieCTB

0) K/IeTouHast CTeHKa 2) MexaHWYecKast TJIOTHOCTb

B) rpaHysie3a 3) 3aracHoe TnuTaTebHOe BelleCTBO
r) puMOpuM 4) nepefjaua nia3Muzipl

5) nepe/iBI>KeHUe

4. CooTBeTCTBUE CTPYKTYPhI U YHKIMU

a) rjasMuza 1) xpaHeHue UH(POPMaLUU
6) Me3ocoma 2) peakijuu oOMeHa Bell[eCTB
B) aspocomMa 3) obecrieueHue I1aByveCTH
r) KapOoKcrcoma 4) dukcauus CO,

5) 3dlldCHOE€ IMUTaTe/IbHOE BeIeCTBO

MeToanueckre MaTepuasbl, ONpe/jesitoliye NpoLeAypy OLleHHBaHKS BbITIOTHEHUsI TeCTOBbIX 3a/laHnul

OrmrcaHre MeTOAWKM OLleHWBaHMS BBITTOTHEHMS TECTOBBIX 3a/laHMi: OL[eHKa 3a BbITIOJTHEHUe TeCTOBbIX
3a/laHuI CTaBUTCS HA OCHOBAHWU TIO/iCUeTa MPOLeHTa MPaBU/IbHO BBIITOJIHEHHBIX TECTOBBIX 3a/JaHUM.
Kpurepuu onenku (B 6amiax):

- 9-10 6a710B BBICTAB/ISETCS CTYAEHTY, €CJTH MPOLIEHT MTPABUIHLHO BBITTOJTHEHHBIX TECTOBBIX 3a[JaHUN
cocrtaBisieT 81 — 100 %;

- 7-8 6anIoB BBICTAB/ISIETCS CTY/IEHTY, €C/A TIPOLIEHT TIPAaBU/IBHO BBITIOJTHEHHBIX T€CTOBBIX 3a/laHUI
cocrasnsieT 61 — 80 %;

- 4-6 6anUIOB BBICTABJISIETCS CTY/IEHTY, €C/TA TIPOLIEHT TPAaBU/IBHO BBITIOJTHEHHBIX T€CTOBBIX 3a/laHUI
cocrasnsieT 41 — 60 %;

- 0 4 6aJINIoB BBICTABJISIETCS CTYAEHTY, eCJTH MPOLIEHT MPABUIHLHO BBITTOJTHEHHBIX TeCTOBBIX 3a[jaHUN
cocrtaBnsieT 40 %;
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KoHnTtposibHas padora

1, MeTtopp! cTepunn3anuu (TepMUUeCKOM U XOJIOLHOM).

2. leiicTBHe BHeILIHUX ()aKTOPOB HA MMKPOOPIaHW3MBbI (TeMIlepaTypa, B1a)KHOCTb, YAbTPa3BYK,
VOHHM3MpYIOLllee U3/1yuyeHue, 0CMOTUUEeCKOe JiaB/ieHre U Jp.).

3. MeTo/b1 OIONTHEeHNs] HAKOITUTe/IbHBIX ¥ YMCTBIX KYJIBTYP.

4. MeTto/b!l Ky/IbTUBUPOBAHUSI MUKPOOPIaHU3MOB.

5. CnipToBoe OpoykKeHHe, XUMU3M, IHepPreTUKa Mpoljecca, IIMKOIU3 - KaKk OCHOBHOM MyTh KaTtabosin3mMa
IJTFOKO3BI.

6. CucTemMaTUKaZpOXOKed, )KU3HEHHbIN 1[UKJI, KJTIeTOUHBIM LIUK/I.

7, MonouHokuc/ioe OpojkeHre, XMMH3M FOMO- ¥ reTepoepMeHTaTUBHOTO MOJIOYHOKHUCIIOTO OPOYKeHMSI.
8. ITporoHOBOKMC/IOe OpOXKeHre, XxapaKTepUCTHKa Tiporiecca, Bo30yquTesiel, UCroib30BaHe B
TIPOM3BO/ICTBE ChIPa, Apyrye 06/acTy MpUMeHeHMsI.

9. IIpomsllzIeHHOe Ky/IbTUBUPOBaHWe MUKPOOPraHW3MOB.

10. TexHO/MOTMYECKIE OCHOBBI MOTyYeHHsI TPOAYKTOB MUKPOOHOTO CHHTe3a.

MeTtozrueckrie MaTepuyasbl, OTIpe/iestoliye TIPoLelypy OLieHHBaHWsI KOHTPOJIbHOM paboThl

OmnucaHye MeTOAUKU OLIeHWBaHUS: TIPU OLIeHKe BBITIOJTHEHHS CTYA,eHTOM KOHTPOJIbHON paboThl
MaKCHMaJ/IbHOe BHUMaHUe CyieflyeT yesaTh CIeyFOLIUM aclieKTaM: HaCKOJIbKO MOTHO B TeOpeTUUeCKOM
BOMPOCE PacKpbITO COZlepKaHWe MaTepyrara, YeTKO U MPaBU/IbHO JlaHbl OTpe/iesieHs], PACKPbITO
CoJiep>KaHue MOHATH; BEPHO MCI0/Ib30BaHbl HAYYHbIE TEPMUHBI; 1eMOHCTPHUPYHOTCS] BBICOKMM YPOBEHb
YMeHHUs OIleprpoBaTh HayUHbIMU KaTeropusiMU, aHaIu3upoBaTh MH(OPMAaLMIO, Bla/leHue HaBblKaMU
MPaKTHUYeCKOM J1eITe/IbHOCTH; KelC-3aZlaHue PelleHO Ha BBICOKOM YPOBHE, COAEP)KUT apryMeHTaluio U
TMOSICHEHUSI.

Kpurepuu onenku (B 6a/1ax):

- 9-10 6a/1710B BBICTAB/ISIETCS CTY/EHTY, €C/TU B TEOPETUYeCKOM BOTIPOCE TOJTHO PACKPBITO COZlepyKaHHue
MaTepuasa; YeTKO U MPaBU/IbHO JIaHbl OTpeie/IeHus], PACKPBITO COZlepKaHue TIOHSTHM; BEPHO
VICTI0/Tb30BaHbl HayUHbIe TEPMUHBI; J€MOHCTPUPYIOTCS BBICOKMI YPOBEHb YMEHHsI ONlepHpOBaTh
Hay4YHbIMU KaTeropusiMM, aHaIM3upoBaTh UH(OPMaLIMIO, Bla/ieHre HaBbIKaMU MPaKTHUUe CKOM
JlesiITe/IbHOCTH; Kelc-3a/laHre pelleHO Ha BBICOKOM YPOBHE, COZIeP>KUT MOsSICHEHUS]; TECTOBbIE 3a/IaHuUs
pellieHbl CBbIlle, ueM Ha 80%; ypOBeHb 3HAaHUM, YMEHHWH, B/aJleHU — BbICOKHUH;

- 7-8 GanioB BHICTAB/ISIETCS CTYEHTY, e B TeopeTHueckoM BOTIPOCe PACKPBITO OCHOBHOE COZlep)KaHue
MaTepuasa; B OCHOBHOM TPaBU/IBHO JlaHbl OMpe/ieieHNs: IOHATUM U UCTO0b30BaHbl HAyYHble TEPMUHBI;
OTBET CaMOCTOSITe/IbHBIN; OMNpe/ie/ieHNs TIOHATUN HeTlo/IHbIe, 0MYLleHbl He3HaUUTe/IbHble HapyllleH s B
TI0C/Ie/IOBATeIbHOCTH U3/I0XKEHHST; HeOO/IbIIe HeJOCTAaTKU TIPH MCII0/Th30BaHUH HayYHBIX TEPMHUHOB,;
KeliC-3a/laHKe pelleHO BepHO, HO pellleHre He J0Be/IeHO /10 3aBepLUIarolero 3Tarna; TecTsl pelieHsbl Ha 60-
80%. YpoBeHb 3HaHUM, YMEHUH, BIaJIeHUN — CPeHUM;

- 5-6 6asnIoB BHICTAB/ISIETCS CTY/IEHTY, eC/Ii B TeOpPeTHUeCKOM BOTIPOCe YCBOEHO OCHOBHOE, HO
HerocC/e/l0BaTeIbHO; OTpe/ie/ieHUs OHATUMA HeJOCTaTOYHO YeTKHe; He UCII0/Ib30BaHbl B KaueCTBe
Jl0Ka3aTesibCTBa BBIBOZBI U 0000111eH s 13 HaO/II0/IeH U, TIPAaKTUYeCKUX 3aHSITHUN; YPOBEHb YMeHUs
OTepupOBaTh HayYHbIMU KaTeropusiMu, aHaIM3MpoBaTh UHPOPMALIUIO, BlafleHHs HaBbIKaMu
TIPaKTUYeCKOU JiessTelTbHOCTU HEeBBICOKMH, HabmoAatoTcst ipoberibl U HETOUHOCTH; B pellieHue Kelc-
3a/laHus BEPHO BBIITOJIHEHBI HEKOTOPBIE 3Tallbl; TeCThl pelieHbl Ha 40-60%; ypoBeHb 3HaHUM, YMEHUH,
B/IaJIeHUI — yI0B/IeTBOPUTE/bHbIN;

- MeHee 5 0asIJIOB BLICTAB/SIETCS CTYAEHTY, eC/Id B TEOPETHUECKOM BOTIPOCE He U3/I0KEHO OCHOBHOE
cofiep>kaHue yueOHOT0 MaTepHara, U3/oXkeHHe )parMeHTapHOe, He TI0C/Ie/I0BaTe/IbHOe; OTpe/ie/leH st
TIOHSITHM He YeTKHe; He UCII0/Ib30BaHbl B KaUeCTBe JI0Ka3aTe/TbCTBa BBIBOJIBI M 0000IIeHUs U3
HabmofieHr, ypoBeHb YMeHUsI OTlepyupoBaTh HayUHbIMU KaTeropUsiMH, aHa/IM3UpOBaTh HH(POPMaLIHIO,
B/IaZIeHUs] HaBbIKAMU MPaKTUUeCKOM JesiTeIbHOCTU OYeHb HU3KHI; TECThI pellleHbl MeHee, ueM Ha 40 %;
yPOBeHb 3HAaHWMW, YyMeHUH, B/a/leHU — HeI0CTaTOUHBIM.
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KoHcnekT

1. [IpombILIIeHHOE TTOTyYeHe aHTUONOTHKOB.

2. TTonyueHre aMUHOKUC/IOT IyTeM MHUKPOOUO/IOTMUeCKOro CUHTe3a.

3. BO3MO)XHOCTY NIPOMBILLIZIEHHOTO TIOy4YeHus! JIMIMU0B C TIOMOLL[bF0 MUKPOOPTraHU3MOB.
4. TTpoMbIlLIZIeHHOE TI0/TyYyeHre MUKPOOHBIX TO/IMCaXxapyu/ioB.

MeTOAI/IquKI/Ie MaTepudJibl, Orpeaesdronre rpoueaypy oLeHHBaHWA BBITIO/THEHUA KOHCIIEKTA

OnucaHue MeTOAMKU OLIeHMBaHUS: NPU OLIeHKe HalucaHWsl CTYLeHTOM KOHCIeKTa MaKCUMa/IbHOe
BHUMaHUe cJleflyeT y/le/saTh C/Ie[lyIOLMM acrieKTaM: HaCKOJIbKO TOJTHO B PaCKPBITO COZeprKaHue
Marepuasa, YeTKO Y MPaBUIbHO JIaHbl OMpe/iesieHus], paCKpPbITO CO/iepyKaHKe TIOHSATH; BepPHO
VICTI0/Tb30BaHbl HayUHbIe TEPMUHBI; J€eMOHCTPUPYIOTCS BBICOKMI YPOBEHb YMEHHsI OlepHpOBaTh
HayUHbIMHU KaTeropusiM U MOHATUSIMU, aHA/IM3MPOBATh TEOPeTUUECKYH0 U MPAKTUYeCKY0 MH(POPMaLIo;
00beM TeKCTa ONTUMa/IbHbIH; JIOrMueCcKoe TTIOCTPOeHUe U CBSI3HOCTb TeKCTa, MOJIHOTa U ITyOuHa
W3/I0)KeHUs MaTepyasa (Hauure KIUeBbIX M0JI0KeHUH, MbIC/iel), BU3yanu3alus UHPOpMaLuKi Kak
pe3ysbrar ee 00paboTky (TabaMLbl, CXeMbl, PUCYHKH), ohopmiieHHe (aKKypaTHOCTb, COO/IofieHe
CTPYKTYpPbl OpUI'MHasIa).

Kputepuu onjeHKH (B OIjeHKaXx)

— Ha 5 OL|eHMBAIOTCS1 KOHCIEKTBI, COZlepKaHHe KOTOPbIX OCHOBAaHO Ha IMIyDOKOM M BCECTOPOHHEM 3HaHUM
TeMbl, U3yUeHHOM JIUTepaTyphbl, U3/I0KeHO JIOTUYHO, apT'yMEeHTUPOBAHO U B TIOTHOM 00beMe. OCHOBHbIE
TIOHSITHSI, BEIBOZIBI 1 0000111eHMs c(hOpMyIMPOBaHbl yOeJUTeNbHO U J0Ka3aTebHO. TIOIHO PACKpPBITO
cofiep>kaHue MaTtepuraJia; UeTKO Y NPaBUIbHO JlaHbl OMpeZie/ieHus], paCKpPbITO COZlep>KaHre TIOHATHM;
BEPHO UCII0/1b30BaHbl HAayUHble TEPMUHBI; [EMOHCTPUPYHOTCS BLICOKHI YPOBEHb YMEHUsI OT1IepPUpPOBaTh
Hay4YHbIMM KaTeropusiMM, aHa/IM3upoBaTh UH(OPMaLIMIO, Bla/ileHre HaBblKaMU NPaKTHUeCKOM
JieaTeIbHOCTH; 00beM TeKCTa ONTUMAaJIbHBIN, TEKCT IIOCTPOEH JIOTUYHO U TI0C/Ie[0BaTe/IbHO, MaTepral
PacCMOTPeH TOJTHO U IMTyO0KO (Ha/iMuue K/TFoUeBbIX TIONI0KeHUM, MbIC/Iel), UCTIO/b3YHOTCS 3/1eMeHThI
BU3yasn3anys MH(OpMAaLMK KakK pe3y/bTar ee 00paboTky (TabmuIibl, CXeMbl, PUCYHKH), 0(hOpMIeH e
aKKypaTHoe.

— Ha 4 OLIeHMBAIOTCS KOHCIIeKThI, B KOTOPBIX PACKPLITO OCHOBHOE CO/lepKaHKe Marepuarsa; B OCHOBHOM
MIPaBUJIbHO JlaHbl OMpe/iesieHus TIOHATHUM Y UCT0/Ib30BaHbl HAyUHble TEDMUHBI; HO B OTpe/ie/IeHUH
TIOHATH [I0Ty11{eHbl HETOYHOCTH, UMEIOTCSI He3HauuTe/IbHble HapyllleHusl B [10C/1e[0BaTe/IbHOCTH
U3710’KeHUs1; Hebosblie HeloCTaTKY TIPY UCI0/Ib30BaHUM HAyUHBIX TEPMUHOB; 00beM TeKCTa
OTTUMaJIbHbIM, TeKCT MOCTPOEH JIOTUYHO, K/IF0UeBble N10/I0KeHUs] He BCe BblJie/IeHbl J0CTaTOYHO UeTKo,
o(hopMIIeHue aKKypaTHoe.

— Ha 3 OLIeHMBAIOTCS KOHCIIEKThI, B KOTOPBIX OTPakeHO, TObKO OCHOBHOE, HO Heroc/e[oBaTe/lbHOe
cofiep>kaHue MaTtepuasa; orpe/iesieHus MOHSITUM HeZJ0CTaTOYHO YeTKHe; YPOBEHb YMeHHsl OTlepHpOBaTh
HAayYHbIMU KaTeropUsiMH, aHa/TM3UPOBaTh MH(OPMALIMIO HeBBICOKUM, HabmoatoTCst Ipobestbl 1
HETOUHOCTH; UMEeIOTCsl 3HaUMTe IbHbIe MPo0besibl B U3/I0)KeHUH MaTepuara, BbIBOJbI C1abo
apryMeHTHPOBaHbI, B COZlepKaHUH JIOMYyIeHbl TeopeTndeckre omruoku. OObem TeKcTa oueHb HebOobIIoH
WM HaoOOPOT TpeBbIllIaeT TpebyeMbii, K/IF0UeBbIe M0JI0XKeHHUs1 He BbljlesieHbl. VIMeroTcst HefjoueThl B
otopmieHUN.

— Ha 2 OLIeHMBAIOTCsl KOHCIIEKThI, B KOTOPBIX He MU3/I0)KEHO OCHOBHOE COJZlep)KaHKe MaTepuaia, U3/loyKeHue
(parmeHTapHOe, He M0C/Ie[0BaTe/IbHOE; OIpe/ie/ieHHs TOHATHI He UeTKHe; YPOBeHb YMeHHs
OTepupOBaTh HayYHbIMH KaTeropusiMu, aHaIM3MpoBaTh UH(POPMALIMIO, Bla/leHHsl HaBbIKaMu1
NIPaKTUYeCKOU ZieITelIbHOCTU OueHb HU3KUMN. VIMeroTCsl He[joueThl B 0(pOpPM/IEHHMU.

JIaGopaTropHasi pa6ora

JlaboparopHasi pabora Ne 1
YcrpoiicTBo MUKpOcKomna. TexHHKa MPUroToB/IeHHUs U MUKPOCKOMUPOBaUsl BUTA/TBHBIX
MpenaparoB MHKPOOHBIX KY/IbTYP

20



Ilesb paboThI: 3HAKOMCTBO C METO/JaMHA MUKPOCKOITHUECKOTO MUCC/IeZJ0BaHNsI MUKPOOPTaHU3MOB U
OCHOBHBIMU ITPUE€MaMH MUKPOCKOTTUPOBaHKst. OCBOUTH METOUKH ITPUTOTOBJIEHHS MTPENapaToB KUBBIX U
(PMKCHPOBAHHBIX KJIETOK OMO/IOTMUeCKIX 00BEKTOB.

Marepuanbl 1 000pyAoBaHMe: CyTOUHbIe UMCThIe KyabTyphl Bacillus subtilis, Saccharomyces cerevisiae
u Rhizopus oryzae, BoipaijeHssie Ha MITA 1 CA. MUKPOCKOTBI 1 BCe HEOOXOAMMOe AJIst
MHKPOCKOITUPOBAHHUSI.

Xop paboTsI

1. ITo3Hakomumbcsa ¢ npasuaamu pabombl 8 Mukpobuonozuueckoli nabopamopuu.

IIpasuna pabombi 8 Mukpobuonozuyeckol nabopamopuu

B Mukpobuosiornueckoii mabopatopun paboTaroT B H6e/bix Xajarax, IaroJykax WM KOCkIHKax. Ha
pabouem MecTe He JODKHO OBITH JUIITHKX TIPeIMETOB. Bce nMprHa/iie)XHOCTH pacrioiararT Ha
orpe/iesieHHbIX MecTaX. [1py paboTe CO CMMPTOBKaMU OCTEPErarTCs BOCTI/IAMEHEHHSI TapOB CITUPTA U
JPYTHX TIPeJMETOB.

I[Tpu BocTylaMeHeHHWH BaTHBIX MPOOOK Ha HUX HE [YIOT, TaK KakK 3TO YCU/IUBAaeT rOPeHue, a HaKPbIBAalOT
TIOJIOTEHLIEM.

MuKpoOHasi Macca He JJO/DKHA 3arpsi3HSITh PYKU, CTOJT U OKPY>Karolijue rpeMeThl. [1eT/1u, UIiibl mocie
Ka>KZIOTO COTTPUKOCHOBEHHSI C MUKPOOPTaHW3MaMH TIPOKUTal0T B IJITAMEHU TOPEJTKU U CTaBST B
CIeLa/bHbINA TaTUB. [Ipo/MBIIYOCS MUKPOOHYIO B3BECh 00€3BPEXUBAIOT, UCTIOJB3YS
ne3nHGUIMpyomye cpeacTa. [IpeMeTHbIe ¥ TOKPOBHBIE CTEKJIA TIOC/Ie paboThI TI{aTeIbHO MOIOT C
MBIJIOM B TIPOTOUHOM Bojie. B 1abopatopuu He pa3peliaeTcsi eCTh, MUThb, MHOTO XOUTb, BHOCUTb B Hee
NoCcTopoHHKe TipeaMeT. KaTeropuuecku 3arnperaeTcsi BHIHOCUTh MUKPOOHBIE KY/IBTYPBI 3a TTpeZiesibl
71abopaTopHOTo MOMeLIeH .

CnepyeT cTporo cob/r0AaTh TMYHYIO TUTHEHY - TIIAaTeabHO [e3UH(UIPOBaTh U MBITh PYKH C MBIJIOM
TI0C/ie OKOHYaHUs paboThI.

B >KypHasie 110 TexHrKe 6e30MacHOCTH CTY/IeHThI U TPeroJaBaTe iy Ae/latoT 3alrch O TPOBejeHNH
WHCTPYKTa)ka 51 03HAKOMJIEHHH C PEXXUMOM paboThl B labopaTopum.

[TpuroToBUTH Npenaparkl >KUBBIX Ky/JIBTYP MUKPOOPTaHU3MOB C 1]eJIbI0 U3yUeHHsI MX pa3MepoB, (hopMmbl,
CTPYKTYPBI, TIOBM>KHOCTH, XapaKTepa pa3MHOKEeHUsI, OTHOIIEHUS K/IeTOK K Pa3/IMUHBIM XMMUYeCKUM
pasapakuTensiM. MUKpPOOPraHU3MbI B 3THX TperapaTax MOXKHO IOJjBepraTh NPYKM3HEeHHOW OKpackKe.

1. TexHuka oTOOpa YHUCTHIX KY/ILTYP MUKPOOPTaHU3MOB

Ot60p P06 YKCTHIX KyJABTYP MUKPOOPTaHU3MOB, KOTOPbIE PACTyT Ha MOBEPXHOCTH TVIOTHOM CpPebl UK
B JKU/IKOU Cpejie TIPOBOASAT C/IeYIOIIMM 00pa3oMm:

1. 3axuraroT ra3zoByro FOpeJiKy.

2. TIpoOGUpKY C KyJBTYPOU MOMELAIOT B JIEBYIO PYKY MeXXAy OOJBIIMM U yKa3aTe/TbHbIM Ma/lbliaMH B
HaKJIOHHOM TI0/IO’KeHUH (eC/TM Ky/IbTypa PacTeT Ha TUVIOTHOM Cpe/ie) W/IM BePTHKAIbHOM (PKHKast
nUTaTesbHas cpefa). [IoBepXHOCTh MUTATeTbHOM CPe/ibl C KOJIOHUeH MUKPOOPTaHU3MOB JIO/DKHA
ObITH OOpalljeHa BBEpX M XOPOIIIO BHU/JHA.

3. BakTepHo/orMuecKyro MeT/IH, HaXOAAIIYIOCS B TIPABOH PyKe, BEPTHKAIBHO MPOXKUTAIOT B BEPXHEH
YaCTH TJIaMeHH JI0OKpacHa, 3aTeM TOPU30HTAIBHO OOXKUTAOT ITPUMBIKAIOIIY0 K Hel 4acTh
neT/ie/iepykareris.

4. Mwu3uHLeM U Oe3bIMSIHHBIM T1a/IbLIeM ITPABOU PYKH MPYDKUMAIOT K JIaZIOHH HaPY>KHYIO YacTb
BaTHOM MPOOKH, BO/IM3M M/ITaMEHU BLIHUMAIOT e 13 MPOOUPKHU U, fiep)Ka B TaKOM TI0JIOXKEHUH, He
KacasiCb OKPY’KaroIl[iX TIPeIMeTOB, Kpasi OTKPHITOM MPOOKK 1 BHYTPEHHEH 4aCTH BaTHOW MPOOKH
00XKWTaloT B MJITAMEHU TOPEJTKH.

5. CTepu/bHYIO METII0 OCTOPOKHO BBOZST B MPOOUPKY C Ky/IbTYPOMd, COTIPUKACAIOTCSI CO CTEHKOM
TIPOOUPKY [/ OXJIXKAEHUSI KUKOCTU C KJIeTKaMH. BbIHUMast TIeT/TI0 U3 MPOOUPKHU, CIeJsT 3a
TeM, yToObI OTOOPAHHBIM MaTepuas He Kacasicsi CTEHOK ITPOOUPKH U TMeT/Isl He OKa3asiach HaJ
TJIaMEeHEM TOPeJIKH.

6. TIpoOGHMpKY C Ky/BTYPOM MOMEL[Al0T B LITATHB, a U3B/Ie4eHHbIN MaTepras UCIIOIb3YIOT AJIs
TIPUTOTOBJIEHUS TIperiapara.

7. KjeTkr MUKpOOPTraHM3MOB, OCTABIIMECS He TIeT/Ie, CKATAIOT B TIaMEHH TOPEeJTKH.
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Puc.1 TexHuka oTbopa UMCTBIX KyJIbTYP MUKPOOPTaHU3MOB
IMpuzomoseneHue npenapama «pa3oaeneHHAst KaANAs»:

1. Ha uucroe u 06e3KupeHHOE TIpeZIMETHOE CTEKJ/IO B Karlli0 CTePU/ILHOM BOZOTIPOBO/IHOM BOJbI,
CTEPWIHLHOTO (PM3UOIOTUUYECKOTO PACTBOPA Wi Oy/ibOHa OAKTePHOIOTHYECKOU TIeT/Iel BHOCAT
VCCieyeMyto Ky/bTypY, PABHOMEDHO pacripejienisisi ee B kuakocTu. Eciu nccnenyemblie
MHUKDPOOPTaHu3MbI (baKTepry, JPOXOKKU) HAXOAATCS B )KUAKOU CpeJie, TO Ha TPeJMeTHOe CTEKJI0
HAHOCST Karyllo MUKpOOHOM cycrieH3un (B3Becr) 6e3 no6aBieHuUst TIPY 3TOM XKUJKOCTH.
CycnieH3uto 6epyT CTeK/ISTHHOM MMasouKoi Wi OaKTepHoIOTrHueCKoi reTren.

2. Tlpu uccienoBaHyy TpUOOB 13 TTPOOMPKH C UMCTOM KY/IBTYpoii OepeTcsi HebosIbiiioe KOJIiueCTBO
MUIIE/TUS C TIOMOII[BI0 OaKTepHoIoruuecKol et B popme OyKB «I» He Hapylast ero
CTPYKTYPbl, MULIeJIMK Ha MPeJMETHOM CTeKJle OCTOPOXKHO PacILeryIsitoT NpernapoBaJibHON UITION
(puc. 2), cTpemsiCh KaK MOYKHO JTyullle pPa3beJUHUTh TU(BI.

Ha npemeTHOE CTEK/I0 Ha Kpail Karli OIMyCTUTh peOpoM 1o, yIiioM 45° TTIOKpOBHOE CTEKJIO H,
OCTOPOKHO HAKJIOHSIs, TIOJIOKUTh ero Ha KarlIio Tak, YToObl B Hell He 00pa30Ba/MCh My3bIPbKU BO3yXa
(puc. 3). Karuito Hy>kHO OpaTh Takol BeJIMUMHBI, YTOOBI OHA 3aTlo/THs/Ia BCe TIPOCTPAHCTBO MEXAY
TIOKPOBHBIM U TIPeIMEeTHBIM CTeK/IaMU U He BBICTYTIasia 3a Kpasi TOKPOBHOTO CTeK/a. Ec/u )XUAKoCTh
OyzeT HaHeceHa B U30BITKe, ee HEOOXOUMO YAA/IUTh TIPU TTOMOIIH TTOJIOCOK (H/IBTPOBAIbHOM Oymar.
IpucomoeneHue npenapama «gucaUast Kanis»

1) B3saTh cTek/10 co nuiM§oBaHHON TYHKOM.

2) Kpas nyHKU cma3aTh Ba3e/JIMHOBBIM Mac/ioM.

3) Ha rokpoBHOe CTeK/I0 CTepU/IbHO B LIEeHTP HaHeCTH Karulio UCCielyeMoro Martepuasna (puc. 4).

Puc. 4 Cxema npuroToBjieHus rperapara «BUcsuast Karis»:
[—IV — 3Tanbl NpyUroToBIeHUs npernapara; / — npeJMeTHOe CTEeKJIO C JTYHKOM;
2 — Karuig; 3 — TOKPOBHOE CTEeKJIO.

4) TIpenmMeTHOE CTEKIIO MepeBepHYTh JTYHKOM BHU3 U TIOMECTUTb Ha TMTOKPOBHOE TaK, YTOOBI Karis Haxo-
[IWJ1ach B LIEHTPe JTYHKU, He COTIPUKAcasiCh C ee KpasiMu.

5) [IpegMeTHOE CTEK/IO JIeTOHBKO MPUKaTh K TOKPOBHOMY U IepeBepHyTh. B o6pa3oBaBiieiics
repMeTHYeCcKol Kamepe Karjisi He BbIChIXaeT, UTO 103BOJIsIeT HabmoaTh 3a MUKPOOPTaHU3MaMH
TIPO/I0/DKUTE/IEHOE BpeMs.

2. TIpurotoBUTH PUKCHUPOBAHHBIH MIPeTiapaT MUKPOOPTaHU3MOB (ApOxXoKel, OakTepuii), B KOTOPBIX
TIpepBaHbI )KU3HEHHbIe MPOLeCChl, HO MOTHOCTBI0 COXpaHeHa TOHKasi CTPYKTypa. [Ipy 3TOM BBITTO/IHSIIOT
C/leflyrolye oreparyu:

1. Ha yeHTp urcTOro 06e3KMpeHHOro MpeJMeTHOT0 CTeK/la CTePU/IbHOM TeT/ield HAaHOCST KarlTio
CyCITe3Uy MUKPOOPTaHU3MOB (eC/TH B3BeCh CJIUILIKOM I'yCTast He0OX0AMMO pafi0aBUTh
JTVCTU/VTMPOBAHHOM BOJOM).

2. Toli xe meT/el CyCcrieH310 paBHOMEPHO pacIipeiesisitoT 110 [OBePXHOCTH CTeK/a TOHKUM C/1I0eM

TaknuM 06pa3om, 4ToGbI Mperapar pacrpezeics Ha IIOoIa Ay PUMepHO 1-2 cm?,

3. TlomyueHHBIM Ma30K BBICYIIIMBAIOT TP KOMHATHOM TeMIiepaType Ha BO3/yXe, 1o/ JIaMIoN WIu
BBICOKO Ha/| TI/ITaMeHeM TOPEeJTKH.

4. BbiCyleHHbIA Ma30K (PUKCHUPYIOT TepMUUeCKUM WA XUMUYeCKUM CTTIoCOO0M. JTO TI03BOJISIET
YMEepPTBUTb KJIe€TKM MUKPOOPTaHU3MOB U CJieJlaTh UX 0e30TacHBIMH, TIPOYHO 3aKPENUTh UX Ha
TIpeZIMeTHOM CTeKJIe U C/ie/iaTh Ma30K 0osiee BOCIIPUMMYEMBIM K KpacuTesIsiM (MepTBble K/IeTKU
OKpAILIMBAIOTCS JTydllle YeM >KuBble). [1py Tepmudeckoii 00paboTke rpernapar TPYK/bl IIPOBOZST
KPYTOBBIMH /IBWKEHHSIMU uepe3 Haubosiee ropsiuyro uacThb TiJlaMeHU FOpesiky, Jiepyka rpeMeTHOe
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CTEK/IOM Ma3KOM BBepX, IT0OKa He BO3HUKHET OLyIlleHHe JIETKOTO OKeHUsI, eC/IU NPUIOKUTD ero K
KUCTU pyKW. HejocTaTouHo X0poio 3a)MKCUpOBaHHbIN Ma30K CMbIBAaeTCsl CO CTeKJ/1a pU
nocsieytoiei o0paboTke, a yUTeIbHAs TepMUYeCcKasi (PUKCAI[UsT MOYKET U3MEHUTh CTPYKTYDPY
MHUKDOOHBIX K1eTOK U UX hopMy. XUMHUYeCKyI0 (hUKCaLI0 Ma3KOB OCYIIIeCTB/ISIFOT MyTeM UX
TIOrpy>KeHus B cocyg, ¢ 96 %-HbIM 3TaHo/I0M Ha 15-20 MUH, € aL[eTOHOM Ha 5 MUH, CO CMeCbio 96
% -Horo 3TaHo/a u 40%-Horo ¢hopMasiiHa (cooTHolleHue 95:5) Ha 2 MUH. U [Ip.

Ha ox/ia)k/ieHHBIM WK BBICYILI€HHBIM 3a)MKCUPOBaHHbIM TperapaT HaHOCST HeCKOJIBKO Karle/b
Kpacuresisi TaKuM 00pa3oM, uToObl OH TIOKPBIBaj BCIO NOBEPXHOCTh Ma3Ka U BbIIEP>KHUBAIOT B
TeueHue orpe/ie/ieHHOro BpeMeHHU (1-5 MUH B 3aBUCMMOCTH OT MCIO/b3yeMOr0 KpacuTesist).
Kpacuresib CMBIBAIOT C TIpeZIMETHOTO CTeK/1a C/1aboii cTpyeld BOJbI, IT0Ka OHA He CTaHeT
OeciBeTHOM. [IpH 3TOM CTEKJIO /iep>KaT B HAKJIOHHOM T10/I0)KEHUH HaJl JIOTKOM.

[MpemnapaT rnojCyMBarT GUILTPOBAILHOM OyMaroi, KOTOPYH OCTOPOYKHO MPUK/IAAbIBAIOT K
CTEeKJTy, ¥ JOCYLLIMBAaOT Ha BO3JyXe.

Ha okparieHHbIM Ma30K HAHOCAT Karlllo UMMEPCHUOHHOI0O Macja U pacCMaTpUBAKOT Mperapar C

obwekTrBoM 90 rm 100%. B ripaBU/IbHO OKpaIlleHHOM M XOPOIIIO IIPOMBITOM TIperiapare Ioje
3peHHs CBET/I0€ U UKMCTOe, OKPALleHbI TOBKO K/I€TKM MUKPOOPTaHU3MOB.

[TpocMOTpeTh MPUTOTOBJIEHHBIE TIperapaThl MUKPOOPTraHU3MOB T10/], MUKPOCKOTIOM, COO/Ttofiast
CJIeIyIOIIUI TIOPSZIOK M TTPaBUia pOOOTHI C MUKPOCKOTIOM:

YcraHaBMBarOT NpaBUIbHOE OCBeLlleHKe T0J1s1 3peHUs] MUKPOCKoma. [l 3Toro, CMOTPsI B OKYJISIP,
3epKaJIoM HallpaBJIsioT JIyud CBETa OT HaCTOJIBHOTO OCBeTHTessI B 00beKTHB. HacTpoiika

OCBell[eHUsI TIPOU3BOAUTCS C 00beKTHBOM 8%. TIpy paBUIbHOM yCTaHOBKE T10Jie 3peHHUs
MHKpOCKoria OyzieT uMeTh (hopMy Kpyra, XOpOoIlo ¥ paBHOMEDHO OCBEIL|eHHOTO.
Ha npeMeTHBIM CTOMMK MOMeLIal0T UCC/IelyeMblid TIpernapaT 1 3aKperyisitoT ero KJieMMaMH.

CHauasia rperiapat pacCMaTpUBaroT ¢ 00beKTHBOM 8%, a 3aTeM BpalljeHHeM PeBOJIbBepa, He MeHsIs

TIOJIOXKeHUs1 TyOyca, TIepeBofAsT 00beKTUB C yBenuueHnem 40* vum 60,
Heo6x01MMO TIOMHHUTB, UTO UeM MeHbIlle YBeJTMUeHre JaeT 00beKTHB, TeM OOJIbIIIe ITPH YCTAHOBKE
Ha Qokyc OyzeT cBoboHOe pabouee paccTosiHUE (PacCTOsTHUE MeX[y 00beKTHBOM U

nperaparom). [Ipu pabote ¢ 06bekTHBOM 8% 3TO paccTosiHue 0Kojo 9 MM, ¢ 0bbekTHBOM 40* - 0,6

MM U ¢ 00bekTrBoM 90% - okos1o 0,15 MM.

Ty6yc MHUKpPOCKOTIa OMyCKalOT BHUA3 C TIOMOIL[BI0 MAaKPOMETPHUYECKOTO BUHTA, OCTOPOKHO
HabsTro/1ast 3a 00bEKTUBOM COOKY ¥ TIPUOIM3UTE €ro K Mpernapary (He KacasiCh ero) Ha pacCTOsTHUe
MeHbI1Ie pabouero. 3areMm, IJIsifist B OKYJIsIp, TEM >Ke BUHTOM, Me/lJIeHHO Bpalljasi ero Ha cebs,
TIOIHUMAIOT TyOyC 10 TeX TIOp, MOKa B TI0JIe 3PeHMs He TIOSIBUTCS M300pakeHre 13y4aeMoro
oOBeKTa.

[Tocre 3TOTO BpalljeHHeM MUKPOMETPHUYECKOTO BUHTA (DOKYCUPYIOT 0OBEKTHB TaK, UTOOBI
n3o0pakeHne nipemeTa Ob110 ueTkuM. [1pu paboTe ¢ IUMMepCHOHHBIM 0OBEKTHBOM Ha Tperiapar
Tipe/IBapUTe/IbHO HAaHOCST KaruTko KeZPOBOTO Macya , Tisifst COOKY, MaKpOMeTPUUYeCKUM BUHTOM
OIyCKAlOT OCTOPOYKHO TyOyC MUKPOCKOTA TakK, YT0ObI 0OBEKTHB TIOTPY3HIICS B Karllio Macia.
3arem, IS B OKYJ/ISIP, TEM Ke BUHTOM OueHb Me/JIEHHO MOJHUMAI0T TyOyC 10 TeX 1op, ToKa He
yBUIAT n300pakeHre. TouHyr0 OKYCHPOBKY MPOU3BO/SAT MUKPOMETPHUUECKUM BUHTOM.

[Tpu cMeHe 0OBLEKTUBOB C/IeAYeT Pery/IMpPOBaTh MHTEHCUBHOCTh OCBELIEHHsS] paCCMaTpPUBAaeMOTO
00BeKTa, JKeyaeMyro CTereHb OCBEI|eHHOCTH T0JTyYaroT, OIyCKast WM MOJHUMasi KOHZIEHCOP.
I[Tpu nmpocmoTpe npernapara ¢ 00beKTUBOM 8X KOH/IEHCOP OMyCKaloT, MPH Tepexo/ie Ha 00beKTHUB
40X KOHZIEHCOP HeCKOJIbKO TIOAHUMAFOT, a TIpH paboTe ¢ 00beKTHBOM 90X KOH/IEHCOP MOJHUMAIOT
BBEpX IOYTH JI0 TIpe/iesia.

I[Tpeniapar paccMaTpuBarOT B HECKOJIBKUX MeCTaX, Mepe/iBUTas IpeJMeTHbII CTOTMK OOKOBBIMU
BUHTamMHU. [1pu U3yueHUH Mpernapara cjielyeT BCe BpeMsi Me/i/IeHHO (B TipeiesiaX Moi-000poTa)
BpaIllaTh MUKPOBHHT I10 YaCOBOM CTPeJIKe U TIPOTUB Hee, YTOOBI IPOCMOTPETH MPeIMeT BO BCEH
TOJIIIIe ¥ YCTaHOBUTH Ha (POKYC TO OZIWH, TO APYTOW YUYaCTOK TIperapara.
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10. TTocsie okoHUaHKMs1 pabOTHI C/lelyeT CHATH Tperapar C MpeIMEeTHOTO CTO/IMKA, OIYCTUTh

KOHEHCOP, MMOCTaBUTL IO TY6YC 00BLeKTUB 8X, YAQ/INTb MSATKOM TKaHbIO HNMMEPCHUOHHOE MacCJjio C

(bpoHTanbHOM MMH3bI 00BeKTHBa 90X U yOpaTh MUKPOCKOTI B Gy T/Isp.
OdopmieHue padboThI
K kax1oMy Tperapary fieJlaeTcsi 3apHCOBKa: B KPYIJIOM TI0/ie 3peHust H300pakaroTcst hopMbl

MHKPOOPIraHHU3MOB. PI/ICYHOK COTIPpOBOXAA€TCA JIATUHCKKUM Hd3BaHHMEM MUKPOOPIdHMW3Md, YKA3bIBA€TCA

yBeJnueHue.
3ajaHue /1A CaMOCTOATE/TbHOU PadoThI
1. U3yunTh yCTPONCTBO OUOJIOTMUECKOTO MUKPOCKOTIA M BU/IbI MUKPOCKOIUH, UCITO/Th3YS
TeopeTHUeCcKui Mareprasi. Ha ocCHOBaHMM M3y4eHHOTO MaTepuasia 3aroTHUTh Taol. 1.
Tabnuya 1
XapakTepuCTHKA BU/J0B MUKPOCKONIUH

By Mukpockonuu IIpumeHeHue Cy1IHOCTb Paspemmatoias
MeTozia CIOCOOHOCTD

MUuKpOoCKOnusi B TEMHOM
rojie

@®a30B0-KOHTpaCTHas

JIFOMUHe CLieHTHast

OJIeKTPOHHAs

KOHTPOJIBHBIE BOITPOCHI
1. W3 kakux yacTell COCTOUT MUKPOCKOIT?
KakoBo Ha3HaueHre Makpo- U MUKPOMeTPUUeCKOro BUHTOB? Kak MMH M0/1b30BaThCs?

Ha3zoBurte pabouee paccTosiHHe TIPU MHKPOCKOTIMPOBaHKH C 00bekTHBaMu 8%, 40%, 90,
KaxkoBbl mpaBusia paboTbl C MUKPOCKOTIOM?
Kak perynupoBars CTeleHb OCBellleHHOCTH Iperapara?
Kakue BU/ibI MUKPOCKOITUY BbI 3HaeTe.
[aitTe xapakTepUCTUKY ()a30BO-KOHTPaCTHOW MUKPOCKOITUU.
B uem cyTb /IFOMHHE CLIEeHTHOW MUKPOCKOITUU ?
C Kakoil Lie/lbi0 IPUMeHSIeTCSI MUKPOCKOITUSI B TEMHOM T071e?
. Kak mpurotoBuUTh npemnapaTbl MUKPOOPraHU3MoB (TpUO0B, JpoxoKel, bakTepHii) TUMa
"pa3zaByieHHast Karisi'?
11. Kak npuroToBuTs Mperaparbl MUKPOOPraHU3MOB "BUCsYas Karuid''?
12. Kak npurotoBuTh (PMKCUPOBaHHbIEe TIperapaTbl MUKPOOPraHU3MOB?

LN WDN

—_
=)

13. [aiiTe cpaBHUTEBbHYIO XapaKTEPUCTHKY Pa3MepoB U JOPM MUKPOCKOITMUECKUX TPUO0B, JPOXOKeH

1 6akTepuii.

METO,E[I/I‘JECKI/IE MaTepudJibl, Orpeesdroniye rnpoueaypy oLeHrMBaHWS BbITTO/THEHUA Jla60paTOpHBIX pa60T

Onucanue METOAWKH OLleHMBaHHWA BbIIIOJIHEHUA ]Ia60paTOpHBIX pa60T: OLl€HKd 3d BBIITIO/IHEHHE

nabopaTopHbIX paboT CTaBUTCS Ha OCHOBAHWM 3HAHHS TEOPETHUECKOTO MaTepurasa 1o TeMe paboThl,

YMEHUH ¥ HaBBIKOB ITPUMEHEHHsI 3HaHWH Ha TIPaKTHKe, paboThl ¢ 000py0BaHUEM, aHA/TU3UPOBATh
pe3y/bTaThl pabOTHI.
KpuTtepuu o1jeHKH (B OL|€eHKaX):

- OIleHKa "OT/IMYHO" BHICTABJISIETCS CTYZEHTY, eC/Iv JeMOHCTPUPYIOTCS 3HaHUS TeMbl, LieJIv U 3aja4

Ha60paTOpH0ﬁ pa6OTLI, Xoaa pa6OTbI, AEMOHCTPUPYETCH IT0/IHOE 3HdHHE TeOPETUUECKOTI'O MaTepHrasiad I10

Teme jlabopaTopHOi paboThI (B Mpoljecce 00CYKeHus1, PU OTBeTe Ha KOHTPOJIbHBIE BOTIPOCHI);
JEMOHCTPUPYIOTCS YMEHHUS U HAaBBIKA PAbOThI C KOMITbIOTEPOM U TParueCcKUMH pelakTOPaMH,

TIpYMeHeHUsT 3HaHUsl Ha TIPaKTHKe, aHa/li3a pe3y/IbTaToB paboThl ¥ (hopMyMMpoBaHHUe BLIBOZIOB, B/lajleHUe

HaBbIKaMU MPUKJIaTHOM AesiTeIbHOCTY;
- OIleHKa "XOpoIlO0" BBICTAB/IAETCA CTY[EHTY, eC/Iu JeMOHCTPUPYIOTCS 3HaHUSA TeMbl, 1{e/Id U 3a/ia4

nabopartopHo¥ paboThkl, X07ia paboThI, 1EMOHCTPUPYETCS HETIOTHOe 3HaHWe (PaKTHUeCKOT0 MaTepHraria 1o
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Teme jlabopaTopHOi paboThI (B Mpoljecce 00CYKAeHus1, IPU OTBeTe Ha KOHTPOJIbHBIE BOTIPOCHI);
JIEMOHCTPHUPYIOTCSI HEKOTOpPbIE HEZOCTAaTKH YMeHUs pab0oTaTh C C KOMIbIOTEPOM U rpaduueCKUMU
peZlakTOpaMu, TIPUMEHSITh 3HaHWS Ha MTPAaKTHKe, HeZIOCTATKH B/laJieHNsl HaBbIKaMH TTPUK/IaJHOM
JiesITeIbHOCTH U CITIOCOOHOCTH aHA/IM3UPOBaTh Pe3y/bTaThl Pab0ThI, (HOPMY/TUPOBATh BBHIBOJBI,
TIPOC/IE)KUBATH PUYUHHO-CJIE/ICTBEHHbIE CBSI3H;

- OLIeHKa "yJ|0B/IETBOPHUTE/IbHO " BBICTAB/ISIETCS CTYJEHTY, €C/IU AEMOHCTPUPYIOTCS HETIO/HbIE 3HAHUS
11eJT1 1 3a/1au JlabopaTopHO paboThl, X0a paboThl, AEMOHCTPUPYETCS HEITOJTHOe, HECUCTEMHOEe 3HaHKe
TeopeTHUeCKOro MaTepHaJia ro TeMe jlabopaTopHOU paboThI (B mpoljecce 00Cy>KAeHus, TIPH OTBETe Ha
KOHTPOJIbHBIE BOTIPOCHI); I€MOHCTPUPYIOTCS 3aMeTHbIe HeZIOCTaTKH B yMeHUH paboTaTh ¢ KOMITBIOTEPOM
¥ rpaduueCcKUMU PeIakKTOPaMH, TIPUMEHSITh 3HaHWs Ha MPAKTHKe, HeJIOCTaTOUHO BJIa/ieeT HaBbIKaMU
TIPUK/IaZIHOM ZIeATeTbHOCTH, CIIOCOOHOCTBIO aHAMM3UPOBATh Pe3y/IbTaThl paboThl U (HOPMYTMPOBATh
BBIBO/IbI, ITPOC/IEKHUBATh IIPUUUHHO-CJI/ICTBEHHbBIE CBSI3H;

- OL|eHKa '"HeyJ0B/IeTBOPUTE/IbHO" 0asijia BLICTAB/SETCS CTY[EHTY, eC/IA IEMOHCTPUPYIOTCS TIOJTHOE
WY TIOYTH TIOJTHOE OTCYTCTBHUE 3HaHMS 11eJIM U 3a/iau J1JabopaTopHOi paboThl, XoAa paboThI,
ZIeMOHCTPHUPYeTCS TO/THOe WJIK TIOUTH TI0JTHOe OTCYTCTBHE 3HaHHsI TeOPeTHUYeCKOro MaTepuasa o TeMe
naboparopHoii paboThl (B mporiecce 00CY»K/eHUs, IIPY OTBeTe Ha KOHTPOJIbHEIE BOTIPOCHI);
ZIeMOHCTPHUPYIOTCS 3HAUMTe/IbHbIe HeJOCTaTKX YMeHHs1 paboTaTh C KOMIIbIOTEPOM U TpaduyeCcKUMU
peJakTopaMu, IPUMEHSTh 3HaHUS Ha MPAKTHKe, B/Ia/IeHUsI HaBbIKaMU TIPUKJIaZIHOU esATe/TbHOCTH,
CIIOCOOHOCTH aHAMM3WUPOBATh Pe3y/IbTaThl PA00THI ¥ (HOPMYIMPOBATh BBIBO/IBI, TIPOC/IEKUBATh IPUUMHHO-
C/le/ICTBEHHBIE CBSI3H.

9K3aMeHaI[HOHHbIe OH/IeThI

OK3ameH (3aueT) sIB/IsSIeTCsI OLIEHOUHBIM CPeZICTBOM /jisi BCEX 3TaroB 0CBOeHUs KomrmeTeHLyd. CTpyKTypa
3K3aMeHalMOHHOTo OusieTta: B OmsieTe ykasbiBaeTcsi KaeJpa B paMKaxX Harpy3ku KOTODOM peanu3yeTcs
JaHHas1 AUCLUTUIMHA, opMa oOyueHus], HarpaB/ieHHe U MPodU/b MOJTOTOBKHY, /laTa yTBEPXKAeHUsT; OuieT
MOJKET BK/TFOUaTh B cebsi TeopeTuueckuii(re) Borpoc(bl) ¥ MpakTHUeCKoe 3a/jaHue (Keiic-3a/jaHue).

[TprmepHbIe BONPOCHI K 3K3aMeHY, 5 Kypc / 9 cemecTp

1. 3apauu TexHUUeCKOW MUKpOOHoorun. IIpoMbIiilisieHHbIe IITaMMbl, CBePXITPOAYLIEHThI
OcHOBBI MUKPOOHOIOTMYeCKHX TTPOU3BO/CTB: ChIPbe, CPefibl, (hepMEeHTaTOphl, STallbI
TIPOM3BO/CTBA.

TexHoMOTMYeCKYe TIPUeMbI PeTy/ISLIMA MUKPOOHBIX CHHTE30B.

[Tpor3BOACTBO MOJIOYHOM KUC/IOTHI.

[Tonmyuenue fekcrpaHoB. [IpuMeHeHre eKCTPaHOB B MUILEBOU IMPOMBIIIJIEHHOCTH U MeJJALIHe
IByxda3zHocTs nporjeccoB OpoxkeHusi. A1jeToHOOyTUI0BOe OpoXkeHHe

[MTonyuenue ykcyca, OcobeHHOCTH BO30OyAUTE e,

. [TonyueHre MMMOHHOU U M30/IMMOHHOM KHCJ/IOL] TTPAKTUUECKO€e UCII0/Ib30BaHue.
XapakTepucTHKa TpoLieCcCoB ¥ Bo30yuTeei.

9. MWrakoHoBas kucsora. Ee xapakTepucTyrka, NpOAYyLIEHThI, ITUTaTe/IbHble Cpe/ibl

10. TIpon3BozCTBa, OCHOBaHHBIE Ha MOTy4YeHUH MUKPOOHOM 6romaccshl. [Tomyuenne Geska
11. IIpor3BOACTBO BaKLMH M MperaparoB, HOpMaaU3yHOLMX MUKPOGJUIOpYy ueroBeKa.

12. TIpou3BoACTBO (pepMeHTOB, UX Knaccudukailus. Vcrnonb3oBaHue B MPAKTHKE.

13. ButamuHsl. TexHosoruueckasi CxeMaripou3Bo/iCTBa, Bo30yauTeu. [IpuMeHeHue.

14. AnTrbnoTrky. OCHOBHBIE 3TaITbl IPOU3BO/CTBA, 0COOEHHOCTH TIPOAYLIEHTOB

N

PN AW

O6pa3er] ’K3aMeHaIMOHHOTO OusieTa

MWHOBPHAYKU PP
OENEPAJIBHOE I'OCYJAPCTBEHHOE BIOI)KETHOE
OBPA3OBATEJIBHOE YUYPEXIEHWE BBICIIEI'O OBPA3OBAHUA
«YOVUMCKUN YHUBEPCUTET HAYKU U TEXHOJIOTUIA»
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BUPCKII ®UTNAJI YYHuT
Kadenpa 6uonoruu, 3Ko10ruu ¥ XuMun

JucourivHa: [IpomeliieHHas Kypcossle 5k3amens! 20__-20__ 1.
MHKPOOHO/IOTHs ¥ OMOTEXHOIOTHS Harpasnenue 06.03.01 buosnorus
OYHO-3a0uHass popmMa oOyueHust [Tpoduns: buomeauiiHa

5 Kypc 9 cemecTp

JK3aMeHaMOHHbIH OusteT Ne 1
1. OcCHOBBI MUKPOOMOJIOTHYE CKUX TTPOM3BO/ICTB: ChIPbE, CPe/ibl, (hepMEHTATOPbI, ITarlbl

TIPOU3BO/ICTBA.
2. WrakoHoBas kucioTa. Ee xapakTepucTUKa, TPOAYLIeHTbI, UTaTeIbHbIe CPefibl
[ara yTBep)XaeHust: __.__. 3aBenyromuii Kadeapoit

MeTtoanueckre MaTepuasbl, ONIpeJessiolye TIpoLeAypy OLleHMBaHUsI OTBeTa Ha 9K3aMeHe

KputepusiMu oLieHUBaHUS SIBJISIFOTCSL Oa/I/ibl, KOTOPbIe BBICTABJISIOTCS 3@ BU/IbI ZIeITe/TbHOCTH (OLIeHOUYHbIe
CpefiCTBa) 0 UTOraM M3yudeHUs MoAyseu (pa3fenoB AWCLUILUIMHBI), TEePeUNC/IeHHbIX B PEeUTHHI-TUIaHe
JUCLIMTUTAHBL: TeKYL[UH KOHTPO/Ib — MakcuMyM 40 6asuioB; pyOeskHbIi KOHTPOJIb — MakcumyM 30 6arios,
TIOOIIIPUTE/bHBIE Oasiibl — MakcuMyMm 10.

[1pu o1jeHKe OTBeTa Ha SK3aMeHe MaKCMMabHOe BHUMaHUe [JOJDKHO yAessITbCSl TOMY, HACKOIbKO TOTHO
PaCKpBITO CoZiepKaHue Marepurasia, YeTKO U MPaBU/IbHO JiaHbl OIpeie/ieHus], paCKpbITO COZlepyKaHue
TIOHSATHI, BEPHO JIM UCI0/Ib30BaHbl HAyYHbIE TEPMUHbI, HACKO/ILKO OTBET CAMOCTOSTE/TbHbIH,
WICTIO/TH30BaHbI JIM PaHee MpUoOpeTeHHbIe 3HAHUS, PACKPBITHI JTU PACKPBITHI IPUUYUHHO-C/IeZICTBEHHbIE
CB$131, HACKOJIbKO BbICOKHI YPOBEHb YMEHUSI ONlePUPOBaHUS HAyUYHbIMU KaTeropusiMy, aHa/ir3a
MH(pOpMaL1H, Bla/ileHUs] HaBbIKaM{ NIPaKTUUeCKOM e TeTbHOCTH.

Kputepuu onenku (B 60amiax):

- 25-30 6a//10B BBLICTAB/ISIETCS CTYAEHTY, €C/IN CTYeHT Jlaj MOoJHbIe, pa3BepHYThie OTBETHI Ha BCe
TeopeThyeCcKHe BOTIPOCHI OrseTa, MPoAeMOHCTPUPOBAJ 3HaHHe (YHKI[MOHATBHBIX BO3MOXKHOCTEH,
TePMHUHOJIOTUH, OCHOBHBIX 3/IEeMEHTOB, yMeHHe NIPUMEeHATh TeOpeTHUeCKre 3HaHWs PY BBITIOJTHEHNUN
TIpaKTUYeCcKUX 3aiaHuil. CTyzneHT Oe3 3aTpyHeHUI OTBETHII Ha BCe JOTIO/THUTE/IbHbIE BOTIPOCHI.
[TpakTrueckast YaCTb pabOThI BHITO/THEHA ITOTHOCTHIO 03 HeTOUHOCTel U OLIMOO0K;

- 17-24 6a/1/10B BBICTAB/ISIETCS CTYIEHTY, €C/IU CTYZeHT PAaCKPbLT B OCHOBHOM TeOpeTHYeCKHe BOTIPOCHI,
OZJHAaKO JOMyILl[eHbl HeTOYHOCTH B OIpe/ie/IeHUU OCHOBHBIX MOHATHM. [Ipy oTBeTe Ha JONONMHUTEIbHbIE
BOIPOCHI JI0My11leHbl HeOoJIbIle HeTOYHOCTH. [1py BBITIOTHEHUH TIPaKTHUeCKOM 4acTH paboThI
JOTyIIIeHbl HeCylieCTBeHHbIe OLIMOKY;

- 10-16 GasnioB BLICTAB/SIETCS CTY[EHTY, €C/IA TIPH OTBETe Ha TeopeTUYeCKHe BOTIPOChI CTYAeHTOM
JIOTTYIIIeHO HeCKOJIbKO CyIIleCTBEHHBIX OIIMOOK B TOJIKOBAaHUM OCHOBHBIX MOHSATHM. JIOTHKa U TIO/THOTa
OTBeTa CTPaJal0T 3aMeTHBIMHU U3bsTHAMU. 3aMeTHbI MMPo0e/bl B 3HAHUU OCHOBHBIX METOZIOB.
TeopeTruecKrie BONPOCHI B 11e/IOM U3/I0KEeHBI JOCTAaTOUHO, HO C NIPOIyCKamMH Marepuasa. Vimerorcs
TIPUHLUIHA/IbHbBIE OIIMOKH B JIOTHKe TTOCTPOEHHs OTBeTa Ha Borpoc. CTy[eHT He pelLlus 3afady WK Py
pelLIeHNH AOMyILeHbI rpyObie OIMOKY;

- 1-10 6a10B BLICTAB/SIETCS CTYAEHTY, €C/IM OTBET Ha TeopeTHuUeCKKe BOIPOCHI CBU/IETETbCTBYET O
HeloHMMAaHWH 1 KpaliHe HeroHOM 3HaHWM OCHOBHBIX TIOHSATUN ¥ MeToZioB. OOHapyKMUBaeTCs
OTCYTCTBUE HaBLIKOB NIPUMEHEHHsI TeOpeTUUeCKMX 3HaHWUM TIPU BbITIOJTHEHUU MPAKTUUeCKUX 3a/JaHui.
CTyzileHT He CMOT OTBETUTb HY Ha OZIMH JI0TIOJIHUTE/IbHBIN BOIIPOC.

I[TepeBop orjeHku u3 100-6a/1bHOM B UeThIpex0a/lIbHYIO TIPOU3BOJUTCS CJIeYIOLIMM 00pa3om:
- oiiuHO — oT 80 70 110 6ansoB (Bk/movast 10 rmooipuTebHBIX 6asIoB);

- xopo1o — oT 60 fo 79 6annos;

- VIIOB/IETBOPUTEBHO — OT 45 710 59 6asnos.;
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- HEYZIOB/IETBOPUTEIEHO — MeHee 45 6asioB.

1. YuebGHO-MeToaNYecKoe U HH(GOPMALIMOHHOE o0ecrnedyeHHe JUCIHUIITHHBI
5.1. ITepeueHb OCHOBHOM U /{ONO/THUTE/IHHOM y4eOHOH JIMTepaTyphl, He00X0{UMOi /ISl 0CBOEHHS
AVCIMILIMHbBI
OcHoBHas MTEparypa
1. Muxkpobuonorus : yueOHUK /JIsi CTy/. By30B, 00yu. 110 HarpaB. MOATOTOBKY OakanaBpa
"Buonorus" u 6uoor. crery. / A. U. Hetpycos , U. b. KotoBa .— M. : Akazgemus, 2006 .— 349
c. : un. — (Beiciiee mpodeccruoHansHOe obpa3oBanue) .— ISBN 5-7695-2583-5 : 230 p. 00 k. —
330 p. 00 k.
2. MeguIMHCKasi M CaHUTapHasi MUKpoOuosorus : yueb. moco0. o MUKpoOHOIOTUr, BUPYCOJIOTUH,
MMMYHOJIOTHH /711 CTYZ. Me[. By30B / A. A. Bopobres , FO. C. KpuBoreus , B. I1. [ITupo6okoB .
— 4-e u3p., crep. — M. : Akagemusi, 2010 .— 462 c. : un .— (Bbiciuee npogeccroHanpHoe
obpaszosanme) .— ISBN 978-5-7695-6565-6 : 540 p. 00 k.

Jlono/iHUTe IbHAA IUTepaTrypa
1. buotexHosorus : yueb. mocobue s ctyz., 06yu. o crer.060108(040500) "dapmarus” / FO. O.
CasbikuH, C. H. Opexos, 1. . Yakanesa ; nog pex. A. B. Katmunckuit .— M. : Akagemus, 2006 .
— 254 c. — (Bwiciiiee nipodeccroHanisHOe obpa3oBanue) .— ISBN 5-7695-2899-0 : 250 p. 00 k.
2. Mukpobuosnorusi. YHUBePCUTETCKUHN KypC : yueb. /71 CTyA. By30B, 00yu. 110 Harip. TIOAT.
6akanaBpa "buonorus” / A. U. Hetpycos , U. B. KotoBa .— 4-e u31., mepepab. u gor. —
Mockga : Akagemusi, 2012 .— 383 c. : un .— (Boicuiee podeccroHansHOe 06pa3oBaHye)
(bakanaBpuar) .— ISBN 978-5-7695-7979-0 : 615 p. 00 k.

5.2. [TepeueHnb pecypcoB HHGOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U
NMPOrpaMMHOro odecrniedeHHs1, HeOOXOAMMBIX /I/Is1 0CBOEHHS JUCIUII/IUHBI

1. HayuHnas 3nekrpoHHas 6ubmmoreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

2. DneKTpoHHas 6ubMoTeuHast cucteMa «JIaHb» [D1eKTpoHHBIM pecypc]. — Pexkum poctyma: https://
e.lanbook.com/.

3. YHuBepcuTeTcKas 6ub/oTeka oHaiiH biblioclub.ru [DnekTponHsIit pecypc]. — Pexkum goctyma:
http://biblioclub.ru/.

4. OnektpoHHas bubmoreka YYHUT [SnekTpoHHBIN pecypc]. — Pexxum gocTyma:
https://elib.bashedu.ru/.

5. Poccutiickas rocynapcTBeHHasi Oubmoteka [OneKTpoHHbIN pecypc]. — Pexxum foctymna:
https://www.rsl.ru/.

6. HarmonanbHas anekTpoHHasi bubaroTeka [OnekTpoHHbIN pecypc]. — Pexxum focTyna: https://xn--
90ax2c.xn--plai/viewers/.

7. HarumoHanbHas rartdopma OTKpbeITOro o6pa3oBaHust npoed.ru [D1eKTpOHHBIHM pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

8. DnekTpoHHOe obpa3oBaHue Pecriybsvku BamikopTrocTaH [DneKTpoHHbIN pecypc]. — Pexxum
pocrymna: https://edu.bashkortostan.ru/.

9. WHpopmarmoHHO-11paBoBoy noptas ['apaHT.py [OneKTpoHHBIM pecypc]. — Pexxum foctyna: http:/
www.garant.ru/.

IlepeueHb peKOMeH/[yeMbIX pecypcoB HH()OPMaLIOHHO-Te/IeEKOMMYHUKAI{MOHHOU CeTH
«/HTEepHeT», HAXOJAIUXCA B CBOOOJHOM J0CTyIe

1. Microbiology Information http://www.microbes.info/
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ITporpaMmMHoe obecrieueHue

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

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

3. ACD/ChemSketch - BecrninatHas yivteH3us https://www.acdlabs.com/solutions/academia/

4. Marematnueckry naket Maxima - becriiaTHas nvieH3ust
http://maxima.sourceforge.net/ru/index.html

5. Maremaruueckuii naket Scalib - BecrinarHas nunensus https://www.scilab.org/about/scilab-open-

source-software

6. Bbpaysep Google Chrome - becrniiatHas nuLieH3us
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

B Lo

Fenix server academy - JoroBop 6/1 ot 06.09.2018r.
Bbpayzep Anpekc - becrinatHas vieH3us https://yandex.ru/legal/browser_agreement/index.html
Pascalabc, Pascal ABC.NET - BecninatHas imuensus https://pascal-abc.ru, http://pascalabc.net
0. ITporpammMa ayisi 06paboTku ssMp crieKTpoB SpinWorks - BecriiatHasi iutieH3ust

https://fen.nsu.ru/nmr/index.php?option=com_content&view=article&id=3&Itemid=4

6. MarepuanbHO-TexHUYecKass 0a3a, HeoOXoAuMasi AJIs1 OCYIeCTB/IEHHsI 00pa3oBaTe/IbHOIO

nponecca 1mo JuCijuIiinHe

HanmeHnoBanue
CrieLiaIM3uPOBaHHBIX
ayJIUTOPHH, KAOMHETOB,
naboparopuit

Bup 3ansTum

HanmeHoBaHue 000pyoBaHus,
MPOrpaMMHOTO 00ecrieueHHst

Aynutopus 11(b®)

JlexunoHHas, CemuHapckas, s
KOHCYJ/IbTallK, [1/191 KOHTposis U
arrecralyu

Kommytarop d-link , ncrounmnk
GecriepeboitHOrO TTUTAaHUS apc,
KOMITBIOTEPBI B cOOpe, yueOHast
Mebeb, J0CKa.
[TporpammMHOe obecrieueHue
1. ACD/ChemSketch
2. Maremarrueckuii makeT
Maxima
3. Maremarvueckuii nakeT
Scalib
4. Fenix server academy
Office Professional Plus
6. Pascalabc,
PascalABC.NET
Windows
8. Ilporpamma gnsi
00paboTKy SIMp CITEKTPOB
SpinWorks

v

>

Ayputopus 24(bD)

[t XpaHeHus1 000py0BaHUS

KomnbtoTepsl B cOOpKe, IpUHTED
canon 2900, mpuntep kyosera
2235, npunetp kyosera 2135,
ripuHeTp brother, kcepokc canon
fc-206, Bechbl 3/1eKTPOHHBIE, BEChI
¢B-200, My/IbBTUMeMarpoeKTop
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vivitek, HOyTOyK asus,
TepMOrurpomMerp testo 622,
XOJIOAW/IbHUK pOZis cBusira 445-1,
5KpaH MPOEeKL[MOHHbINA Ha
TpeHore, yueOHO-MeToANYeCKast
JuTeparypa.
[TporpaMmMHOe obecrieueHHe
1. Office Professional Plus
2. Windows

Ayputopus 32(bD)

JlexunoHHast, CemuHapckas, s
KOHCY/IbTalliH, 111 KOHTPO/S U
arrecrauuu

Hocka, Tenesusop lg, yue6Ho-
HamIsAgHbIe TOCOOus, yueOHast
Mebesib, MarHuTo(oH 3/bda.

Aynutopus 32a(bd)

st xpaHeHus1 060py/[0BaHUS

Hacaznka jeMoHCTpaljuoHHas,
TePMOCTAT C BO3/YLLIHbIM
oxJiaKJeHueM, kKamepa yo-
OakTepULIMAHAS [/ XpaHEHUsT
CTepUIbHOTO MHCTPYMEHTA,
MHKPOCKOIT 6rosam p-15,
mukpockor levenhuk d21 ng,
MUKDOCKOIT MOp,
MynbTHMeAuarpoekTop Ig ds 125,
ckaHep hp scanjet 2300, HOyTOYK
lenovo idealpad 320-151ap pent
n4200, komIibioTep B cOOpKe,
yueOHO-MeToAnuYeCKast
JUTepaTypa, BeChbl TEXHUUECKHe,
MHKPOCKOTT MOC-2, MUKPOCKOTI
Ouomam.
[TporpammMHOe obecrieueHue

1. Windows

Ayputopus 37(bD)

JlexunoHHast, CemuHapckas, s
KOHCY/IbTaLK, [1/11 KOHTpOosisl 1
arrecTralyu

ITocka, HAbOp XUMHUECKOMH
TOCY/Ibl ¥ pEaKTUBOB, TEPMOCTAT
BO3AyIIHBIN TB-80-1, 1mikad
BBITsDKHOU 100 11B-1-Ho,
MHUKPOCKOIIBI "MUKpomes, c-11",
yueOHO-HaIJIsIIHbIe T0Cobus,
yueOHO-MeToAUYeCKIe
MaTepHaJibl, yuebHasi MeOeJb,
BeChl MeXaHUueCKre, BeChbl
nabopaTopHbie 37IeKTPOHHBIE BK-
800, Bech! 3/1eKTPOHHBIE, arrapar
TSI BCTPSIXUBAHMSI.

Aynutopus 42(b®P)

[ln1st caMoCTOSITeNTbHOM PabOTHI

YuebHasi Mebesib, KOMITBIOTEDHI B
cbope, TIpUHTEp canon, yueOHO-
MeTO[uueCK1e MaTepuasbl.
[TporpaMMHOe obecrieueHHe
1. Office Professional Plus
2. Windows
3. Bpayzep Google Chrome
4. bpay3zep Augekc
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