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1.Iesu ¥ 3a1a4M NPAKTUKH — (OPMHUPOBaHUE 0OIIETPOPECCHOHATBHBIX U MPO(ECCHOHATb-

HBIX KOMITCTEHIIHIi, HABBIKOB HAyYHO-HCCIICIOBATEIBCKOM PaOOTHI B LIENAX NOTYICHHS epBUY-
HBIX NMPO(HECCHOHABHBIX YMEHUN M HABBIKOB B 00JIACTH TEXHOJIOTUH JIEKAPCTBEHHBIX ITperapa-
TOB IIPY YCJIOBUY BBITIOJIHCHUS TIPABHJI TEXHUKHU O€30MIaCHOCTH, IPOU3BOICTBEHHON CAHUTAPHH,
NOXKapHOW OE30MaCHOCTH U OXPaHbI TPy/a.

2. Bua npakTHKH — yyeOHas MpaKTHKA.

3. Cnoco6 nposeeHHUs1 MPAKTHKH — CTallMOHApHAs

4. ®opma npoBeeHUs MPAKTHKHM — KOHIICHTPUPOBAaHHASI.

5. llepevenb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsI IPH MPOXOKIEHUHN NPAKTHUKH, COOTHe-
CEHHBIX C IUIAHUPYEMBIMH Pe3yJbTATAMHI OCBOEHHUSI 00Pa30BaTeJIbLHOM MPOrPaMMBbI.

5.1. HnaHpreMHe PE3YIbTAThI — BBIPAXKAIOTCA B KOMIICTCHIIUAX.

Ne

Kon(br)
KOMIIe-
TEHLIUU

Coneprxanre KOMIETEHIIUN
(unn ee yacTH)

B pe3ynbraTe npoxoxaeHus IpakTUKU 00yya-

O ECS TOJIKHBI

3HaTb

YMeTs

Bnanets
HaBBIKAMH

OIIK-1 CnocobeH n3y4arh, aHaTU3UPOBAThH, MCIIOJIB30BATH OMOJIOTUYECKHE OOBEKTHI M MPOIECCHI,
OCHOBBIBASICh Ha 3aKOHAX M 3aKOHOMEPHOCTSX MaTeMaTHYeCKHUX, PU3NIECKUX, XUMUIECKIX U OHO-
JIOTUYECKHUX HAYK U MX B3aHMMOCBS3SIX

1.

" OIIK-
1.2

Cnocoben
aHAJIM3UPOBAT,
OHOJIOrHYECKHE
NpPOIIECCh, OCHOBBIBASICH  Ha
3aKOHAaX M 3aKOHOMEPHOCTSIX
MaTeMaTHUYECKUX, (PH3MUYCCKHX,
XAMHYECKHX U OHMOJIOTMYECKUX
HAyK M UX B3aMMOCBSI3SIX

H3y4Yarthb,
HCIO0JIb30BATh
OOBEKTBI U

HUudopmanuto o
OMOJIOrHYECKUX
00BbeKTax u
mporieccax

IIpumensTes
3HAHUS HA
MIPAKTHKE

Hcmnonn3oBa-
HUSI 3aKOHOB U
3aKOHOMEPHO-
CTEed MaTema-
THYECKHUX,
(u3nYeCcKuX,
XUMHYECKUX U
ouosioruye-
CKMX HayK |
HX  B3aHMO-
CcBsI3en

OIIK-3. Cniocob6eH npuHUMATh yyacTue B pa3paboTKe alrOpUTMOB U IIPOrpaMM, IIPUTOAHBIX
JUISI TPAaKTUYECKOro NpUMEeHEeHus B chepec Boeil mpodeccoHaIbHON AesITEIbHOCTH

2.

" OIIK-
3.1

Hcnonb3yeT NpuUHLIHKIIBL pa3-
paboOTKH aNropuTMOB U MPO-
rpaMM, UCTIOJIb3yEMBIX B
chepecoeii mpodeccro-
HAJIbHOW J€ATEIbHOCTH.

[Inanuposars,
MIPOBOJTUTH
OMOTEXHOJIO-
TUYECKNN JKC-
MIEPUMEHT C
WCTIOJIh30Ba-
HUEM O0H000B-
€KTOB
3.YnpaBiirh
JOKYMEHTAIH-
el papmares-
TUYECKOU CHU-
CTEMBI Kaue-
CTBa

1. Biusate Ha
X0 Ouorex-
HOJIOTHYECKO-
T'0 JKCIIePH-
MEHTA C T10-
MOIIbIO XH-
MHUYECKUX, (hu-
3UYECKUX H
Oounooruye-
CKHX (aKTo-
poB

2. IIpoBoauTh
MOHHUTOPHHT
dapmaiieBTU-
YECKOMW CHUCTE-
MBI Ka4eCTBa

1. HaBrika-
MU paloOTHI B
nabopaTtopuu
C pa3TUYHbI-
MH OHO00B-
eKTaMU

2. Monenu-
POBaHMS U
yIpaBJICHU
OMOTEXHOJIO-
THYCCKUMHU
mporeccaMu




MIPOU3BOJICTBA
JIEKapCTBCH-
HBIX CPEJICTB
3.0pranuzoBar
b (QYHKIIMOHH-
pOBaHHE IPO-
1eccoB ¢ap-
MaIeBTHUYC-
CKOM CHUCTEMBI
KauecTBa Mpo-
W3BO/JICTBA Jie-
KapCTBEHHBIX
CPEICTB

IK-3 [IpoBeaeHne MOArOTOBUTEIBHBIX PAOOT JJISl OCYIIECTBICHUSI OMOTEXHOIOTMYECKOT0 TIPO-
necca nosyyenust bAB

4, UIIK IloarorasimuBaer nocyny, | IIpasuia skc- IToxrorasim- Bnangeer
3.1 o0opynoBaHue  Ouoyiornye- | IUIyaTaluu BaTh MOCYyY, HaBBIKAMH
CKHEe OOBEKTHI M MaTepuaibl | OMOTEXHONOrU- | 00OPYIOBaHUE | MOATOTOBKH
IS OHOTEXHOJOIMYECKOro | 4€CKoro ooo- Ouonormueckue | 1aboparop-
mporecca PYAOBaHUS U 00BEKTHI U Ma- | HOT'O 000pY-
TEXHUKY 0e3- TepHaIIbI IS JIOBaHUS JJIs
OIIACHOCTH OMOTEXHOJIOTH- | PabOTHI B JIa-
YEeCKOT0 Mpo- 6oparopun
necca
5. UIIK l'otoBuT muTaTenbHbIC Cpebl | 3HAET Kak Io- YmMeer roro- IToarorosxu
3.2 JUIl KYJIbTHBHPOBAHUS MHK- | TOBUTh IIPO- BUTH TIPOCTHIC | TTUTATEIBHBIX
POOPraHU3MOB-IIPOIYLIEHTOB, | CTEHIINE MUTA- | MUTATEIbHbIE cpen s
KJIETOYHBIX KYIBTYp >XHBOT- TCJIBHBIC CPEABbI | CPCAbI KYJIBbTHUBUPO-
HBIX M PpAacTEHU, BUPYCOB BaHMs MUK-
3a/IaHHOr0 COCTaBa JUIs IIPO- poopraHus-
BEJIEHHs TIOCEBOB MHKPOOP- MOB-
MPOIyLIEH-

TaHU3MOB-TIPOAYLICHTOB Ha
TBEPABIC W JKUAKHUC IIHUTa-
TCJIbHBIC CPCIbI BBIACICHUA U
noaacpKaHusd MUX  YUCTBIX

KYJBTYp

TOB, KJIETOU-
HBIX KYJBTYp
KUBOTHBIX U
pactenuii,
BHUPYCOB 3a-
JTAHHOT'O CO-
cTaBa JUIst
MIPOBEACHUS
IIOCEBOB
MHKPOOpra-
HH3MOB-
MPOJYLIEHTOB
Ha TBEpAbIE U
JKUJKHE TTH-
TaTeJabHbIE
Cpenbl Bble-
JIEHUS U TIOJI-
JIepKaHus UX
YUCTBIX

KYJBTYp

ITK-4 TIpoBenenne OMOTEXHOJIOTHYECKOTO IPOIIecca ¢ UCMOJIb30BAHUEM KYJIbTYP MUKPOOPTa-




HU3MOB, KJIETOYHBIX KYJIbTYP PACTE€HHH U )KUBOTHBIX, BUPYCOB

6. | UIIK- | OOecneunBaer KyJabTUBUPO- | 3HAET IIpaBUia | YMEET IOTo- OGmamaer

4.1 BaHWE  MHKPOOPTaHU3MOB- | KYJIbTUBUPO- BUTH NTUTa- HaBBIKAMU
IPOIYLIEHTOB, KJIETOYHBIX | BaHUS OMO000B- | TEIBHBIE Cpe- | KyJbTHBHPO-
KYJIBTYp XKHBOTHBIX U pacTe- | €KTOB IIbl U IOJUIEP- | BaHUs OHO-
HUH, BUPYCOB JKUBATh TIPO- 00BEKTOB

1[ECC KYJIbTH-
BHUPOBAHMS
7. UIIK- | CocoGeH mpou3BecTH cemna- | 3HaeT ajro- YwMmeer ocy- Bnaneer

4.2 pamyio KyJIbTypaabHOW KUJ- | pUTM IOJIyYe- | IMECTBIISTH HaBBIKAMH
KOCTH U Ouomacchl Ijs Mmpo- | HUsA GepMeHT- | MpolLecc Mo- paboThI ¢
BelcHUS ~ OMOTEXHOJIOTWYE- | HBIX Ipenapa- | aydeHus bAB | obopymoBa-
CKOTr'O TpoIliecca C IeIbI0 BbI- | TOB u3 OMoMaccel | HUEM Jist
JIeJIeHne TpoAyKTa OHWOCHH- MOy YCHHUS
Te3a, MPOBEJACHUE OYUCTKU U MPOAYKTOB
KOHIICHTPUPOBAHUS C IIEJBIO OonocuHTE3a
MOJIy4YeHUE TOTOBOU (OPMBI
(epMEHTHBIX  IIpenapaTos,
MPOOHOTUKOB, MPEOUOTHKOB,
JIEKapCTBEHHBIX CPEIICTB,
BaKIIMH, OOyn00peHuit

5.2. CooTBeTCTBHE IVIAHUPYEMBIX Pe3yJabTATOB NPO(PeCCHOHAIBLHBIM CTAHAAPTAM

[Tnanupyemsble pe3ynbTaTbl CPOPMYIUPOBAHBI B COOTBETCTBUH C:

— Ilpukazom MunoOpnayku Poccun ot 10.08.2021 N736 «O06 yTBepxaeHuu ¢enepaibHoro roc-
YIapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHIapTaBBICIIEr0 00pa3oBaHus — OakajiaBpuaT 1Mo Hampas-
aenuto noaroroBku 19.03.01 buotexnonorus» (3apeructpupoBaHo B MuHiocte Poccun
03.09.2021 N 64898);
— EnusbM KBamM(UKAMOHHBIM CIIPAaBOYHUKOM JIOJDKHOCTEH PYKOBOAMTENEH, CIICUATUCTOB U
JIpYTUX ciyKaux (yTBepxk/aeH nocranoBienneM Muntpyaa P® ot 21 asrycra 1998 r. N 37);

— IIpodeccronanbubiM cTanaapToM «CnenuaiucT B 00JaCTH OMOTEXHOJIOIMHM OMOJOTHUYECKH
AKTUBHBIX BEIIECTB», YTBEP)KICHHBIN MPUKa3oM MUHHUCTEPCTBA TPyJa M COLMAIBHON 3alUTHI
Poccuiickoit @enepauun ot 22 urons 2020 r. N 4411 (3apeructpupoBad MUHUCTEPCTBOM FOC-

tuimu Poccuiickont ®eneparun 19 aBrycra 2020 r., peructparonnsiii N 59324).

Bunas! npodeccu- | Peanuzye- 3agauu npodec- | Tpynosbie PyHK- Bug pabotsr Ha
OHAJIBHOM Jiesi- | MbIe KOMITe- | CHOHAJIBHOU Jes- 1uH (B COOTBET- MIPaKTUKE
TETHHOCTHU BbI- | TEHIIUU TEIHHOCTH BbI- CTBHH C TIpodec-

MTyCKHHUKA B COOT- MyCKHUKA CHUOHAJILHBIM

BETCTBUU C (B COOTBETCTBHH CTaHIapTOM)
OIIOIT ¢ BUIOM mipodec-
CHUOHAJIBHOH 1es-
TEIBHOCTH
OI1OIT)
MPOM3BOJCTBEHHO- OIIK-1, BBINIOJTHEHUE JKC- VYuyactByer B nipo-
TEXHOJIOTMIECKad OIIK 3, MePUMEHTAIbHBIX Paspabotka n BEJIEHUU JKCIIe-
ACATCIHHOCTD. IIK-3, TIK- | uccnemoBanuii wu | IPOHU3BOACTBO PUMEHTAJIbHBIX
4 UCIBITAHUN TIO 3a- | JICKAPCTBEHHBIX paboT mo ocBoe-
TAaHHOW METOJIHUKE, npenaparon HUIO HOBBIX TEX-
MaTeMaTu4dcCKas Be;[eHI/Ie paGOT, HOJOTHUYCCKUX
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o0paboTka JKcrie- CBSI3aHHBIX C MPOIIECCOB,
PUMEHTAILHBIX (dapmareBTuye- YIIPaBIICHUIO CH-
JTaHHBIX. CKOH CHCTEMO CTEMOM KauecTBa
KauecTBa Mpou3- JIEKapCTBEHHBIX
BOJICTBA JICKap- CpenCcTB
CTBEHHBIX CPEJICTB

6. MecTo NPaKkTHKH B CTPYKTYpPe 00pa3oBaTebHOI MPOrpaMMbl

ITpakTrka oTHOCHTCS K BapuatuBHO# yactu bioka 2 (I[Tpakrtuku) gactu OITOIT 1 mpoBo-
nuTes B 4 cemecTpe.

Jlig mpoXokKIeHUs MPAKTUKU HEOOXOJUMbl 3HAHUS, YMEHUS U HaBBIKU, (popmupyembie
CICIYIOIUMA AWCHMILTUHAMEY / mipakTukamu: OOmas Ouonorus, OCHOBBI MUKPOOUOJIOTHS,
Muxkpockonuyeckasi TexHuka, OCHOBbI OMOTEXHOJIOTHH.

3HaHMsI, yMEHUS ¥ HABBIKH, MTOJIYYCHHBIC B X0/ TPAKTHKH, HEOOXOIMMBI JIJISl YCIICIITHO-
rO0 OCBOCHHS CIEIYIOIIUX TUCIUIUINH / MPaKTUK: bUOoTexHOIOTHsS MUKpPOOpraHu3MoB, I eHeru-
YyecKkasi MHXKeHepHs U npoTeomuka, CeabCKoXo3sicTBeHHAs OMOoTexXHOMOoruss, OCHOBBI MTUIIEBOI
ouorexnonoruu, buodezomacuocts, [IponsBoacTBeHHas TpakTHKa, [IpeaIunaoMHas mpakTHKa.

7. O0bem npakTukm — 3 3ET.
8. IIpoaoxuTeIbHOCTH NPAKTUKHU — 2 Hegenu, 108 yacos.

9. Copep:kanme NPAaKTUKU U (P)OPMBI OTUYETHOCTH 110 NPAKTHKE

Kon (v1) Buapl paboTsr Kon- dopmbl
Ne | Paznmensl (9Tarmbl) NpakTUKH |  KOMIIE- Ha MPaKTHKE, BKIFOYAst BO OTYETHOCTHU
TEHIUH CaMOCTOSITENIbHYIO YacoB | IO MPaKTHKE
paboTy CTYJIEHTOB

1. | 1. Opranmsanuonnpiii | OIIK-1 — Wsyuenue npo- 8 OTmeTKa 0

TaN rpaMMBbI TIPAKTHKH IPOXOXK/Ie-
— Ilonmyuenue nHu- HUU UHCTPYK-
BUIYAJILHOTO 33 IaHHsI Taka I10 TeX-

— O3HaKOMJIEHHE C HHKe 0e3-

0a30l MpaKkTUKU OIMaCHOCTH

— IIpoxoxaeHue uH-
CTpYKTaxa 1o TeXHUKE
0e301macHOCTH
- U3yuenue tpeboBanuii
BHYTPEHHET0 pacropsii-

Ka YUpEeKJIEHUSs, T0JIK-

HOCTHBIE HHCTPYKIIHH,

MpaBHJia TEXHUKH 0€3-

OIACHOCTH, M0>KapHOU

0€30ITacHOCTH

2. | 2. OCHOBHOM 3TAIl OIIK-1, | Ommcanme obopymoBa- | 16 | CobGecemona-
HUS, METOAUK 00pabOTKH HUE, WHIUBH-
MoCcyzpl, PyK, 00OpyIo- nyalbHOE 3a-

BaHUs1, OMOOOBEKTOB JaHUE
JeMoHcTpa-
Ul IPAKTH-

YECKUX

HaBBIKOB




3. | 2.2. 3nakomctBOo c na6o- | OIIK-1 | M3yuenme wHCTpykimii | 16 | CoGecenona-
paTopHBIM  OHOTEXHOJIO- 0 AKCIUTyaTauu 00opy- HUE, WHJUBU-
TMYECKUM 00OpYy/I0BaHU- JIOBaHUS, HU3yueHHE pe- nyanbHOE 3a-
eM, OHooOBEeKTaMH, WC- JKUMOB €r0 PabOoThI aHue
MOJIb3yeMbIMH B OHOTEX- JlemoHcTpa-
HOJIOTHUU 1S IPAKTH-

YECKUX
HABBIKOB

4, |2.3. [InanupoBanue mukpo- | OIIK-3, | 3nakomcrBo ¢ mpuninu- | 18 | Cobecenona-
OUOJIOTHYECKOTO H OHO- [1K-3, | mamu MJIaHUPOBAHUS HHUE, UHIUBU-
TEXHOJIOTUYECKOI0  IKCIIe- [IK-4 | sKcriepUMEHTOB C Yy4a- nyanbHOE 3a-
pUMEHTa W €ro IpoBeJe- CTHEM OMO0OBEKTOB. TaHWe
HHE. Ananus BO3MOKHBIX JleMoHcTpa-

crocob6oB MUKpOOHOIIO- s IPAaKTH-
THYECKOT0 U OMOTEXHO- YECKUX
JIOTUYECKOTO  JKCIepPHU- HAaBBIKOB
MEHTOB B JTaOOPATOPHBIX

ycnoBusx. Ilmanmposa-

HUE HKCIIEPUMEHTA.

N3ydyeHne XuUMHYECKHX,

(U3UYECKUX B OHOJIOTH-

yeckux  (pakTopoB B

VIOpaBIeHUU >KU3HEEs-

TEIBHOCTBIO  MHKPOOP-

TaHU3MOB  Pa3JIMYHBIMU

KYJIbTYpaMH  MHKPOOp-

TaHU3MOB. N3yuenue

KOHTPOJISI ~ TTapaMeTpoOB

OCYIIECTBIICHUSI MUKPO-

OMOJIOTUYECKOro U Ono-

TEXHOJIOTUYECKOTO TPO-

mecca. 3HAKOMCTBO C

METOJIaMU  YIIPaBJICHUS

YCIIOBUSIMU JIJIT U3MEHE-

HUSl TEYEHHUS] MUKpPOOUO-

JOTUYECKUX U OuoTex-

HOJIOTUYECKUX  TPOIIEeC-

COB.

6. | 3.3aKII0YUTEIBLHBII ITAI OIIK-1, | IlonBenenue HUTOTrOB 8 3amura
npaktuku. O6paboTka u oTyeTa
aHamn3 pe3yabTaToOB
OKCIEPUMEHTa,  TOJIrO-

TOBKa JHEBHHUKA U OT4YE-
Ta. 3alllUTa OTYETA.
Bcero uyacos 108

10. OueHouHbIe MATEPHAJBI IS POBEIEHUS TEKYIEero KOHTPOJIS U MPOMeKYTOYHOM

aTTeCTallun oﬁyqamumxm o AMCHMIIJIMHE

10.1 IlepeyeHb KOMIETEHIUI ¢ YKa3aHUEM 3TanoB ux GopMHUPOBaHMs B Mpolecce 0CBOe-
HHs1 00pa30BaTeIbLHOI NPOrPaMMBbI




Kon komnereniuu Ortan popMUpOBaHUS
OIlK-1 IIpomeKyTOUHBIN
OIIK-3 [TpomexxyTOUHBIN

I1K-3 IIpomexyTouHbII
I1K-4 [TpomexyTOUHBIN

10.2 Onucanue nmoka3aresieil, KpUTEPUEB U IIKAJ OLEHUBAHUS KOMIIeTEHIMIA

Komnerennusa OIIK-1 CriocoGeH u3ydaTh, aHAIU3UPOBATh, UCTIOIH30BATh OMOJIOTHYECKHE 00BEK-
Thbl U IIPOLECCChI, OCHOBLIBAsACh HA 3aKOHAX W 3aKOHOMCPHOCTAX MAaTEMAaTHYCCKUX, (bI/ISI/I‘{eCKI/IX, XH-
MHYECKHX U OMOJIOTMUECKHX HAYK M UX B3AaHMOCBS3SIX
N onk-1 CriocoOeH m3ydaTh, aHATM3UPOBATH, UCIIOIH30BATH OMOJIOTHYECKUE OOBEKTHI M MPOIECCHI,
OCHOBBIBasICh Ha 3aKOHAX U 3aKOHOMEPHOCTSX MAaTeMaTHYECKUX, (PU3NIECKUX, XHMUUECKHX H OHO-

JIOTHYCCKUX HAaYK U UX B3aUMOCBA3AX

[Ipouenypa
OrneHUBaeMbIiA Pe3yIbTaT Kpurtepun orieHuBaHUS OIICHUBAHMS
(meckpunTopsl)
1. EcrecTBeHHbIC 3aK0HBI B3a- | |.AHanu3upyer cBoilcTBa  Owuo- | 3amura oTyeTa
MMOOTHOIIIEHUSI OMOOOBEKTOB | OOBEKTOB, OOYCIOBICHHBIE €CTe-
§ MeX1y COOOM U C OKpYKaro- CTBEHHOHAYYHBIMH 3aKOHAMU
& nieii cpenoit 2.®opMynupyer TpeOoBaHHS K | 3alluTa OTYeTa
OMOTEXHOJIOITMYECKUM OHO000BEK-
Tam
1. Vcnonb3oBarsononornueckue | 1.Mcrnonp3yer mnpaBwiia TeXHUKU | BoimonHeHue
00BEKTHI M TIPOIIECCHI 6e3omacHoCTH PabOTHl ¢ OMO00B- | MHAUBUAYAb-
eKTaMU B JIA0OpATOPUU HOTO 3a/IaHUS
2.Cobmoaer TpeboBaHus, | BeimonHeHue
npenbsBIsieMble K 00padoTKe ja- | UHAUBUAYallb-
00paTopHOI MOCYIbI HOTO 33/IaHUS
3. ToroBUT B COOTBETCTBUU C | BrimonHeHune
MPOMUCSAMU MUTATENbHBIE CPEIbl, | UHIUBUIYAb-
- pPacTBOPHI U PEaKTHBBI HOTO 3a/IaHUS
3
5 4 Vcnonb3yet nmaboparopHoe | JleMoHcTparus
o0opynoBaHue, IpeJHAa3HaYeHHOE | HABBIKOB pabo-
JUISL OCYILIECTBIICHUSI OuoJiorH4Ye- | Thl ¢ 000pyIo-
CKHX TPOIIECCOB BaHUEM
2.1InanupoBath ¥ BBIIONHATE | 1. Xapakrepu3yer dTambl OMoTex- | 3almuTa oT4eTa
OMOTEXHOJOTHYECKHE J1abopa- | HOJOTHYECKOT0 DKCIIEPHUMEHTA
TOPHBIC SKCIIEPUMEHTHI 2.CamMoCTOSTENBHO TIAaHUPYET U | BeimomHeHue
BBITIOJTHSIET SKCIIEpUMEHTA WHIUBUIYATb-
HOTO 33/IaHUS
1. Ucnonb3oBanust coBpemeH- | 1. Brnageer HaBpikamu coOirofie- | YCTHBIN OTUeT
2 HBIX METOJUYECKHX MPHEMOB B | HUS TpeboBaHMUsl OuoOe30macHo-
= pabote ¢ 6GMO00OBEKTaMH. CTH MpH paboTe ¢ 6u000BEKTAMU
=] 2.JleMOHCTpUpYET HaBBIKM IIpu | BeimonHeHue
E MPUTOTOBICHUH KHUAKUX U TBEP- | UHIUBUIYAb-
§ JBIX TUTATEIbHBIX CPel HOTO 33/I1aHUS
g
A 3.Bnaneer HaBblkamMM = BO3/1eH- | Beimonnenue




CTBHUSI Ha XOJ SKCIIEPUMEHTA WHIUBUTyaJTb-
HOTO 3aJIaHus
Bremonnenue

WHIUBU]TyaJlb-

HOI'o 3agaHuA

2. [nanupoBaHust OMOTEXHOIIO-
THYECKOTO  DKCIIEPUMEHTa ¢
YUETOM 3aKOHOB M 3aKOHOMEPHO-
cTell MaTeMaTHYeCKuX, (u3mde-

1.Bnaneer HaBblkamu ornpejene-
HUS ONTHUMAJBHBIX YCIIOBUH CYy-
LIECTBOBAHUSA OMOO0OBEKTOB

CKHX, XUMHYECKHX H Ouonormde- | 2 BrajgeeT HABBIKAMH IUIAHHPO- | JleMOHCTpaIms
CKHX HayK U MX B3aHMOCBA3EH. BaHUs HEOOXOIMMBIX YCIIOBUH | HABBIKOB BBI-
JUIsl IPOTEKaHUS IPOLIECCOB MOJIHEHUST ~ Ma-

HUITYJISIHAI
3. JlemoHcTpupyer Biajenue | JemoHcTparus
HaBBIKAMHM KOHTPOJISI 32 XOJIOM | HABBIKOB  BBI-
MUKpPOOHOJIOTUYECKOTO WM OHO- | IOJIHEHUS  Ma-

TEXHOJIOTHYECKOT0 Mpolecca HUTTYJISIAI

Komnerennus OIIK-3. Criocoben npuHUMaTh y4acThe B pa3pad0TKe aqrOPUTMOB U IIPOTPAMM,
MPUTOHBIX JIJIS TPAKTUYECKOTO MPUMEHEHUS B chepe CBoer MpodecCHOHATBHOMN e TeIIbHOCTH
U onik-3.1 Mcrionb3yeT NpuHIUIBL pa3pabOTKU alTOPUTMOB M IIPOrpaMM, UCIOIB3YEMBIX B cepe
CBOEH npodeccuoHaNIbHOMN AeITeTbHOCTH.

OrneHuBaeMblii pe3yabTaT Kputepuu onieHuBanus [Tpouenypa
(meckpumnTophi) OIICHUBAHHUS
1. IIpuHIMIIBI TUTAHUPOBAHUS, 1.JlaeT OLIGHKY POJU XUMHYC-
MPOBEJCHUS, YIpaBleHUuss Ouo- | CKUX, GU3NYECKUX U OWMONIOTH- | 3aluTa oT4era
TEXHOJIOTHYECKHM JKCIIEPUMEH- | YEeCKUX (PaKTOPOB B yIIpaBIIc-
TOM C HCTIOJIb30BaHUEM OMO00B- | HUH KUZHENEATEIIBHOCTHIO
€KTOB MUKpPOOPTaHU3MOB Pa3IMYHBI-
MU KyJIbTypaMH MHKpPOOpPTa-
= HU3MOB
§ 2. AmnanusupyeT BO3MOXHBIE | 3ammra oTyeTa
® CrocoObl  MHKPOOHOJIOrHYe-
CKOTO U OMOTEXHOJIOTHYECKOTO
AKCIIEPUMEHTOB B J1aboparop-
HBIX YCIOBHSX
3.0nmchiBaaeT AKCIUTyaTalu- | 3alura oTyeTa
OHHBIE TpeOOBaHUA K 000py-
JIOBaHHIO
1.Bnusate Ha X0n wmuKpoOuoino- | 1.I'oToBUT cpensl s moceBa | BeimonHeHune wWH-
THYECKOTO W OWOTEXHOJOTHYe- | MUKPOOPTAaHH3MOB JTUBUIYATBHOTO
CKOTO DJKCIIEpUMEHTa C IOMO- 3a/laHus
IIpI0 XUMUYECKHX, (pu3ndeckux | 2. Habmromaer 3a m3MeHeHUs- | YCTHBIM OTYET
U OuoNornuecKux GaKTopoB MH B  JKH3HENEATEIHHOCTHU
5 MHUKPOOPTaHU3MOB IO/ BITHSI-
g HUEM €CTEeCTBEHHBIX U IMPHUHY-
s JUTEIBHBIX BO3JECHCTBUN
BHEIIHEN CPEJIbl
3.00cnyxuBaeT naboparopHoe | JlemoHcTparus
obopymoBanue HABBIKOB  BBITIOJI-
HEHUSI  MaHUIy-
JIALUNA
A 3. HaBeikamu paboTsl B 1abopa- | 1.Bnageer cnmocobamu moceBa | JlemoHCTpanus




HUSL MUKPOOMOJIOTUYECKHUMH U
OMOTEXHOJIOTUYECKUMH IPOIIEC-
camu

CTaBJICHUS PEKHUMOB ISl OII-
TUMAJIbHOTO POCTa MHUKPOOP-
raHU3MOB

TOPHUH C PA3IUYHBIMU OMOO0BEK- | IITAMMOB ~ MHUKPOOPIaHHU3MOB | HABBIKOB BBIMOJ-
TaMu Ha MUTATEIbHBIE CPE/IBI HEHUS  MaHUIy-
TSN
2.Bnaneer anropurmom pabo- | JlemoHcTpanus
Tbl C MUKPOOPTaHU3MaMHU HABBIKOB  BBIIIOJI-
HEHUS  MaHUIy-
TSN
4. MonenupoBaHus U ynpasiie- 1.Bnageer HaBblkamMu como- | JleMoHCTpanus

HABBIKOB BBIIIOJ-
HEHUSI MAHUITY-
JIANUN

2. Bmageer HaBBIKAMHU KOH-
TPOJIA MMapaMEeTPOB OCYIIECTB-
JIEHUS MHMKPOOHOJIOTHYECKOI0
U OHMOTEXHOJOTHYECKOTO IMPO-
mecca

JlemoHCTpanus
HaBBIKOB BBIIIOJI-
HEHUS MaHUITy-
TSN

3.Bnageer HaBblKamMu YyIpaB-
JICHUSl YCIIOBUSIMH I H3MeE-
HEHUS TEYCHHS MHUKPOOHOJIO-
TMYECKUX U OHOTEXHOJIOTHYe-
CKHX IPOIIECCOB

JlemoHcTpanus
HaABBIKOB BBITION-
HEHUS MAHUITY-
JISTITAH

Komnerenuus I1K-4 [TpoBenenue noaAroToBUTENbHBIX pabOT JUIsl OCYIIECTBIECHUS Ono-
TEXHOJIOTMYECKOro nporecca nonydenus bAB
UIIK 3.1 [ToxrorasiuBaet nocyay, 00opynoBaHue 61onornyeckre 00beKThl U MaTepUallbl

JUIs1 OMOTEXHOJIOTHYECKOTO Mpolecca

IIpouenypa orue-
OrneHuBaeMbIii pe3ynbTaT Kpurepuu ornieHuBaHus HUBAHUS
(meckpunropsr)
2.®opmynupoBaTh  Tpa- | AHAIM3UPYET €CTECTBEHHBIE yrpo3sl B | CobecenoBanue
BWJIA CaHUTAPHO- | OMOTEXHOJIOTUHU
THTHEHIYECKOro  0bectie- | CriocobeH cobmoaaTh CAaHUTAPHO- CobecenoBanue
YeHUsT OMOJIOTUYECKO M | rprpeHHYeckoro obecredeHne 61Hoo-
MHKPOOHONOrHYECKOi TMYECKOM M MUKPOOHOIOrnYecKon 6e3-
0€30MacHOCTH OHOTEXHO- | OraCHOCTH GHOTEXHONOTHYECKHX MPO-
JIOrMICCKUX MPOU3BOACTB | y3goACTB M OXpaHbl TPyJa HA HUX
¥ OXpaHbl TPy/Ia Ha HUX
3.00ecnieunBaTh BBITION-
= HEHUE TPABUI TEXHHUKHU
§ 0€30MacHOCTH,  MPOU3-
™ BOJICTBEHHON CaHUTapuu
U OXpaHbl TpyJa
[TpaBuaa MOArOTOBKU Jaer ouenky npobiemam oxpanbl Tpy- | CobecenoBaHue

ocyzbl, 000pyI0BaHUs
OMOJIOTHYECKUX O00BEK-
TOB ¥ MaTEPHAIIOB JIJIS
OHMOTEXHOJIOTHYCCKOTO
mporecca

Jla B MUKPOOHOJIOTHYECKON U OnOTeX-
HOJIOTUYECKOU MPOMBIIIJIEHHOCTH




YMeeT roTOBUThH TOCY-

[TpumeHnsieT Ha MpaKTHUKe MpaBuiIa TeX-

Brinmonnenue uH-

1y, o0opynoBaHue, Ouo- | HUKU O€30MMaCHOCTH, TPOU3BOICTBEH- TUBUAYATHHOTO
JIOTUYECKUE OOBEKTHI U HOM CaHUTApPHH U OXPaHbI TPYJia 3aJlaHus
MaTepHualsl 11 OUOTeX- | AHAIM3UPYET 3HAUCHHUE CTCPUIIM3ALNY, | BoinoaHeHnEe HH-
HOJIOTMYECKOTO IIpoLiec- | oOecreurBaroieii HCKIIFOUEHHE MoIa- JTUBUTYaJIBHOTO
ca JaHUE MTOCTOPOHHEH MUKPOQIIOPHI B 3aJIaHKS
IIPOM3BOJICTBEHHBIN MTPOIIECC CobecenoBanue
I
Q
O
; OnuceiBaeT TpeOOBaHUS K obecreye- BrlnonHeHue vH-
HUIO JINYHOM 0€301MacHOCTH pabOTHH- AUBUAYaIBHOTO
KOB OMOTEXHOIOTHYECKUX ITPEIIIPUS- 3a/laHms
o Co0OecenoBanue
TUH (CTICIOACKIA, UHIUBUAYATbHBIC
Cpe/CTBa 3aIIUThI).
dopmynupyet TpeOOBaHUs K YCIOBUSAM | BrinonHeHne mH-
obecrneueHnss MUKPOOHOIOTHUSCKOH JTUBUIYATBHOTO
0€30IMacHOCTH OMOTEXHOJIOIHYECKHX 3aJIaHus
MIPOU3BOJICTB CobecenoBanue
3.006ecmieunBaet 0e3- 1.IlpuMensieT 3HaHHMS TMPaBWJI TEXHUKH | BBITIOTHEHWE HH-
OMAaCHOCTh Ha OUOTEXHO- | Ge30MacHOCTH, MPOU3BOJCTBEHHON ca- | ANBUIYaJIbHOTO
JIOTHYICCKUX IIPOU3BOA- HUTApUU U OXPaHbl TpyAa s obecme- | SAMaHIA
CTBax 3a CYeT COOJIro Ie-
YyeHHUs1 0€30MaCHOCTH Ha OMOTEXHOJIOTH-
HUS TIPABWIT TEXHUKU 5
YEeCKHMX INPOU3BOACTBAX U B TOp-
0€30I1aCHOCTH, TIPOH3- cc POM3BOACTBA f1abopatop
BOJICTBEHHOM canuTapun | HPIX YCJIOBHAX
Y OXpaHbl TPy/a 3a cYeT
= MPABUJILHON ITOATOTOBKH
S nocy/ibl, 000py/10BaHuUs,
2 OMOJIOTHYECKHUX 00BEK-
= TOB ¥ MaT€pUAIIOB AJIs
5 OHMOTEXHOJIIOTHYECKOTO
Q
5 | mporecca
=
M

TEXHOJIOTMYECKOro npolecca nonydeHus bAB

Komnerenmnus IK-3 [IpoBeeHre moAroTOBUTEIBHBIX PaOOT JIJIsi OCYIECTBICHUS OHO-

WUIIK 3.2 'oTOBUT MHUTATENBHBIE CPEMBI VTS KYJIbTUBUPOBAHHS MUKPOOPTaHU3MOB-

MPOAYILCHTOB, KJICTOYHLIX KYJIbTYP JKUBOTHBIX U paCTeHHf/'I, BUPYCOB 3aIaHHOI'0 COCTaBa IJIid
MMPOBEACHMA ITOCCBOB MUKPOOPIraHU3MOB-IIPOAYILICHTOB HA TBEPABLIC U )KUAKHUEC MUTATCIIbHBIC
CpCabl BLIACICHUA U TOAACPKAHUA UX YUCTBIX KYJIIBTYpP

[Ipouenypa orue-
OrneHuBaeMblil pe3ynbTaT Kpurepun onieHnBaHus HUBaHUS
(meckpumnropsr)
2IlpaBuna  caHuUTapHO- | AHAIM3HUPYET eCTEeCTBEHHbIE yrpo3bl B | CobecemoBaHme
& | THTHEHIYECKOro obecrie- | GHOTEXHOIOrHH
O% 4eHMs OMOIIOTMYECKOH U | CriocoGeH cobTI0aTh CAaHHTAPHO- CobecenoBanue

MHUKPOOHOIOTHUECKOM
0e30macHOCTH OMOTEXHO-

TUTMEHUYECKOr0 obecrieueHue OUoo-




JIOTUYECKHUX IPOU3BOJICTB
Y OXpPaHbl TPyla HAa HUX

TUYECKOW M MUKPOOHOJIOTHYECKON 0e3-
OITACHOCTH OMOTEXHOJIOTUIECKUX MPO-
U3BOJICTB ¥ OXPaHBI TPY/Ia HA HUX

[IpaBuna noAroToBKU
MUTATENIbHBIX CPeJ st
KYJIbTUBUPOBaHUS OHO-
00BEKTOB

CaMOCTOSITENNLHO TOTOBUT ITUTATEIbHEIE
cpensl, coOro1ast BCe IpaBmiia paboThl
B OMOTEXHOJIOTHUYECKON JTabopaTopuu

Brinonnenue nH-
JTUBUAYaIbHOTO
3a7aHus

YMeeT roToBUTH ITHTaA-

IIpuMeHsieT Ha TpaKTHUKE IPABUIIA TEX-

Brinonnenue nH-

TeJbHBIE CPEIBl AJIS HUKHU 0€30MaCHOCTH, IPOU3BOICTBEH- JUBUAYaJIbHOIO
KyJIbTUBUPOBAHUS OMO- | HOM CAHUTApUU U OXPaHbI TpyJa 3aJlaHus
00BEKTOB AHanusupyeT 3Haue€HUE CTepUIN3aluy, | BeinmonHenue nH-
oOecrnieunBaroIlel NCKIIOYEHHE [T0Na- | JUBUIAYaIbHOIO
B JJaHWEe TIOCTOPOHHEH MUKPOdIOpHI B 3a/laHus
g MPOM3BOJICTBEHHBIH MPOIECC CobecenoBanue
)
®opmynupyet TpeOOBaHUS K HOATO- CobecenoBanue
TOBKE ITUTATENIbHBIX CPEJ] C TOUKH 3pe-
HUSI MUKpOOHOJIOrHYecKol 6e30macHo-
CTH OMOTEXHOJIOTHYECKUX MPOIIECCOB
Hcnons3oBanus teope- 1.Ilpumensier 3HaHMA TNpaBWJ TEXHUKHU | Beimonnenue vH-
s THYECKUX 3HAHWH Ha 0e30macHOCTH, TPOM3BOJCTBEHHOHN ca- | AMBUAYAIbHOIO
g | mpaxTHKe MpH paboTe © | yurapyy u oxpansl Tpya s obecrie- | SAAAHHA
é [HTATCHBHRIMI CPENAMIL | yopyig Ge30macHOCTH Ha GHOTEXHONOTH-
; YeCcKMX MPOMU3BOJCTBAX U B J1abopaTtop-
% HBIX YCJIOBUSIX MPHU IPUTOTOBJICHUU IH-
5 TaTeNbHBIX CPEI.

Komnerenuus IIK 4 IIpoBeneHre 6MOTEXHOIOIMUECKOTO MPOIIECcCa C UCIIOIb30BAHUEM KYIlb-
TYp MUKPOOPTaHU3MOB, KJIETOUHBIX KYJIbTYP PACTEHUH U KUBOTHBIX, BUPYCOB

U nik-4.1 ObecrieunBaeT KyIbTUBUPOBAHNE MUKPOOPTaHU3MOB-TIPOAYLIEHTOB, KIIETOYHBIX KYJIb-
Typ ’KMBOTHBIX U PacTEHUM, BUPYCOB

[Ipouenypa orue-
OueHuBaeMblil pe3yiabTaT Kpurepuu onieHnBanus HUBaHUS
(meckpumnropsr)
2.0CO0CHHOCTH  MHKPO- | AHAJIM3UPYET BO3MOXKHOCTh TIPOBE/IC- CobecenoBanue

OpPraHU3MOB, KJIETOUYHBIX
KyJbTYp PacTEHUM U JKH-
BOTHBIX, BHUPYCOB, IIO3-
BOJISIIOIIME  HCIOJIB30-

3HaeT

HUS pa3IMYHBIX OMOTEXHOJIOTHUECKUX
IIPOLIECCOB C UCIIOIB30BAHUEM MHUKPO-
OpraHU3MOB, KJIETOUHBIX KYJIBTYp pac-
TEHHUU U )KUBOTHBIX, BUPYCOB




BaTb UX B OHMOTEXHOJIO-
THYECKUX  JKCIEPUMEH-
Tax

Cnoco6eH co0I01aTh CAaHUTAPHO-
TUTHEHUYECKOT0 o0ecreueHne Ouoo-
TMYECKON U MUKPOOMOJIOrHUECKOi 6e3-
OITACHOCTH OMOTEXHOJIOTUIECKUX MPO-
M3BOJICTB M OXPaHbI TPy Ha HUX

Co0OecenoBanue

3HaeT aNropuTM IpOBe-

AHanM3upyeT BO3MOXKHOCTH pa3jiny-

Brinonnenue nH-

IeHUs OWOTEXHOJIOTHYE- | HBIX OMO00OBEKTOB — MHKPOOPIaHHU3- JIMBUIYaJILHOTO
CKOTO IIpolecca C HC- | MOB, KJI€TOYHBIX KYJIbTYP PACTEHUN U 3a7aHus
MOJIB30BaHHEM  OMO000B- | JKUBOTHBIX, BUPYCOB
EKTOB
YMeeT rotoBUTh nHUTa- | AHAIM3UPYET 3HaueHue crepuinsanuy, | CobecenoBaHue
TEJILHBIC CPEIbl IS o0ecIieunBaroIIeH CKIIIOYEHHUE TToT1a-
KyJIbTUBHPOBaHUS OUO- JaHUE TIOCTOPOHHEH MUKPODIOPHI TPH
00BEKTOB HPUTOTOBJICHUH TTUTATEIBHBIX CpEX B

71a00PATOPHBIX YCIOBUSIX

dopmynupyet TpeOoBaHuUs K IOr0- CobecenoBanue

COB

S TOBKC IMMUTATCJIBHBIX CPEA C TOUKHU 3pC-
QE) HUA MHKpO6I/IOHOFH‘IeCKOI>'I 0e30macHo-
e CTH OMOTEXHOJIOTHYECKHUX IIpoOLIECCOB
I'otoBuT TBEPABIC U ) KUAKUEC ITUTATCIIb- Breinmonnenue un-
HBIC CPEABI ANBUAYAJIBHOT'O
3adaHus
Hcmons3oBanus TCOpE- O0ecrieunBaeT KYJIbTUBUPOBAHUEC MMHK- Bremonaenue un-
E THYECKHUX 3HAHUH 110 pOOpPraHU3MOB-IIPOAYLIEHTOB, KJIETOY- AUBUAYAJIIBHOT'O
E 00ECTEeYCHHIO KYNbTHBH- | yp iy KYIbTYp JKMBOTHBIX M pacTeHmii, | SAAaHI
g POBAHMA MHKPOOPTaHu3- BUPYCOB, IIPUMCHASA 3HAHHUA IIpaBHUII
— MOB-TIIPOAYIEHTOB, KJIC-
§ TOYHBIX KYJIBTYD JKHBOT- TCXHI/IKI/Iv 6C3OHaCHOCTI/I, IIpOn3BOa-
S | HbIX M pacTeHNi, BUpy- | CTBCHHOM CAHUTApHH H OXPAHEI TPY/Ia.
aal

Komnerenuus IIK 4 [IpoBeneHre 6MOTEXHOIOIMUYECKOTO MPOIIECCa C UCTIOIB30BAHUEM KYITb-
TYp MHUKPOOPTaHU3MOB, KJIETOUHBIX KYJIbTYP PACTEHUH U KUBOTHBIX, BUPYCOB

U 1ik-4.2 CriocoOeH mpou3BeCcTH cenapanuio KyJIbTypalTbHON KUIAKOCTH U OMOMACCHI JIJIsl TTPOBe-
JeHUs] OMOTEXHOJIOTUYECKOTO MPOIiecca C IelbI0 BhIACIEHUE MPOAYKTa OMOCUHTE3a, MPOBE/Ie-
HUE OYMCTKHU ¥ KOHIIEHTPUPOBAHMUSI C IIEIBIO MOTydYeHHEe TOTOBOM (hOpMBI (PEPMEHTHBIX TIpera-
paToB, IPOOMOTUKOB, TPEOMOTHUKOB, JIEKAPCTBEHHBIX CPEJICTB, BAKIIMH, OMOYI00pEeHHMIA

[Ipouenypa ore-
O1ieHUBaEMBIil pe3ysibTaT Kputepuun onennBanus HUBaHUS
(neckpunropsl)
S L .Oco0eHHOCTH MHKpPOOp- | AHAIU3UPYET BO3MOXKHOCTD ITPOBEIE- CobecenoBanue
® ©| ranu3MoOB,  KJIETOYHBIX | HHS PAa3JIMYHBIX OMOTEXHOJIOTHYECKHX




KyJbTYyp pacTCHUU U KHU-
BOTHBIX, BHUPYCOB, I103-
BOJISIIOIIME  HCIOJIB30-
BaThb HMX B OHOTEXHOJIO-
THYECKUX  JKCIepUMEH-
Tax

IIPOLIECCOB C UCIOJIb30BAHUEM MUKPO-
OPraHu3MOB, KJIETOYHBIX KYJIbTYp pac-
TEHUU U KUBOTHBIX, BUPYCOB

CriocobeH cobuo1aTh CaHUTapHO-
TUTHCHUYECKOro o0ecIieueHne O1oIo-
THYECKOM ¥ MUKPOOMOJIOrHu4YecKoi 6e3-
OITACHOCTH OMOTEXHOJIOTHIECKUX MPO-
W3BOJICTB M OXPaHbI TPY/Ia Ha HUX

CobecenoBanune

3HaeT aJIrOPUTM TOTyYe-
HUS KYJIBTYpPaJIbHOU
YKUJIKOCTH U OMOMACChI
JUTSL IPOBEICHUST OMO-
TEXHOJIOTMYECKOTO MPO-
11ecca ¢ 1eNbI0 BhlJIelIe-
HUE TIPOAYKTa OMOCUHTE-
3a

Ocy1iecTBiseT NOAyYeHUS U3 KYJIbTY-
pasbHOM KUIKOCTH B OMOMAacChI MPo-
IyKTa OMOCHHTE3a

Brinmonnenue ul-
JUBUJTyaJIbHOTO
3a1aHus

YMeer noabp30BaThes
o0opyoBaHUEM ISl TIO-
JIY4EHUS U3 KYJIbTY-

[Tpou3BoaUTH cenapaiuio KyabTypaib-
HOM >KHJIKOCTH U OMOMACCHI JIJIsl TIPOBE-
JIeHUs1 OMOTEXHOJIIOTMYECKOTO MpoIiecca

B palbHOM JKUJIKOCTH U Boiaenser npoaykt 6uocunTesa, npo- | BeinonHenue uH-

g O6uomaccel IPOAYKTa BEJICHUE OUHCTKU JUBUAYaJIbHOIO

» | GuocuHTe3a 3a[aHus
Hcnons3oBanus teope- ObecnieunBaeT KyJIbTUBUPOBAaHHWE MHK- | BulllosHeHne uH-
THYECKHUX 3HAHUH 110 pOOpPraHU3MOB-IIPOAYLIEHTOB, KJIETOY- ANBUAYAJIBHOT'O

s obecredeHnIo KYTbTHBH- | gy KYIBTYp JKMBOTHBIX M pacTeHmii, | SaAaHHA

% POBAHHA MUKPOOPTaHi3- BUPYCOB, NPHUMEHSS 3HAaHUS MPaBUII

2 MOB-TIPOIYLICHTOB, KJIE-

5 TOUHBIX KyJTBTYP KHBOT- TeXHI/IKI/IV 0€30MacHOCTH,  POU3BOJ-

= HBIX M PACTCHHIL, BUDY- CTBEHHOM CaHUTAPUM U OXPaHbl Tpyna

% COB IIPU TIOJIYYEHUU [OJIY4EHHE TOTOBOU

5 (dbopMbl epMEHTHBIX IpEenapaToB

Onucanue mKaJja OeHUBAHUS
Kpurteprn onieHuBaHUsI Pe3yIbTaTOB MPOXO0XKICHHS TPAKTHKH

Oyenka «OMAUYHO)» 8bICAGIAEMCA: BO BPEMsI OLICHKU 3HAaHUM, OTYETa, CTYJIEHT YeT-
KO U TIpPaBWIBHO JIa€T ONpeiesieHus, NOJHO PAacKphIBAET COJIEp)KaHUE IMOHSITHM, BEpHO HC-
MOJIb3yeT TEPMHUHOJIOTHIO, IPU STOM OTBET CAMOCTOSITENbHBIN, HCIIOIB30BaHbl paHee MPHOO-
pPETEHHbIE 3HAHMSI, BBIMOJHSIET BCE OMNEpalllH, MOCIEI0BATEIbHOCTh X BBINOJIHEHUS J0CTa-
TOYHO XOpOWIO NpPOJyMaHa, JIeHCTBHE B LIEJIOM OCO3HAHO; BJIaJeeT BCEMH HEOOXOIUMBIMHU
HaBbIKaMH, criocoOeH BoimoaHATh KommeTeniuu (OITK-2, ITK-2, TIK-4) B HecTaHAapTHBIX U
HENpeIBUICHHBIX CUTYallUsAX, CO3/1aBasi IPU ATOM HOBBIE MPABUJIA U aJITOPUTMBI IEHCTBHA.

Oyenka «xopouwioy — 8vicmasisiemcs, eciu cmyoeHm ONpeeTeHHs MOHITUH 1aeT He-
NOJIHBIE, JIOMYCKAeT HEe3HAYUTEJIbHbIE HApYLICHHs B IMOCIEIOBATEIbHOCTH H3JI0KEHUS, He-
00JbIIMEe HETOYHOCTU MPHU HCIOJIB30BAHUM HAYYHBIX KaTeropuii, opMyIHpOBKH BHIBOJIOB,
BBINOJIHSET BCE ONEPAIMH, IIOCIEI0BATEILHOCTh UX BBIITOJHEHHS COOTBETCTBYET TPeOOBaHM-
SIM, HO JICHCTBHE BBINOJIHACTCS HEJIOCTATOYHO OCO3HAHHO; B LIEJIOM BIIa/IeeT HEOOXOIMMBIMH
HaBBIKAMH H crtocoOeH BoImoaHATh komnereniun (OITK-2, TIK-2, IT1K-4)



Oyenka «y0061emeopuUmMenbHo» GblCIMAGIAEMC, eci CMyOeHmoM YCBOCHO OCHOB-
HOE COJIep>KaHue, HO M3Jlaraercs (PparMeHTapHO, HE BBINOJIHAET HE BCE ONepaluu AeHCTBUS,
JIOITyCKAeT OIIMOKH B BJIa/ICET HE BCEMU HEOOXOAMMBIMH OOYYAOLIHICS, ONpEICTICHUS TTOH -
TUI HEJOCTATOYHO YETKUE, HE UCTIONb3YIOTCS B KAYECTBE J0Ka3aTeJIbCTBA BBIBOBI U 0000111e-
HUS U3 HAOJIOJCHNUH, JOMYCKAIOTCSl OIIMOKHN B UX M3JI0)KEHUHU, HETOUHOCTU B MCIIOJIb30BAaHUH
npoeCCHOHATIBHON TEPMHUHOJIOTUH; BBINOJHIET HE BCE ONEpaluM ACHCTBUS, JOIYCKAET
OLIMOKH B TOCJICAOBATEIFHOCTH MX BBIMOJHEHUS, ISHCTBUE BBIITOJIHACTCS HEAOCTATOYHO OCO-
3HAHHO; BJAJ€eT HE BCEMU HEOOXOIMMBIMU HABBIKAMH, MMEIOIIMICS OIBIT ()parMEeHTapeH;
CIIOCOOEH BBINOJHATH KOMIIETEHIINH.

Oyenka «Hey0081emeopumenbHoy BbiCMAGIAENCs eclu OCHOBHbIE TPEOOBaHMUS HeE
BBINOJIHEHBI, TPH OIEHKE pabOoThl, OTYETE HE JAeT OTBETHl Ha BCIIOMOTATENIbHBIE BOIPOCHI,
JIOITyCcKaeT TpyOble OUIMOKH B MCHOJIb30BAHUM TEPMUHOJIOTUH; BBIIOIHSIET JIUIIb OTAEIbHbIC
oIepanuy, MocIeI0BaTeIbHOCTh UX Xa0TUYHA, ACHCTBHE B LEJIOM HEOCO3HAHHO; HE BIIAJEET
BCEMHM HEOOXOJMMBIMU HaBBIKAMH, OOydaroluiics He crocoOeH BBINONHATH IUIAHUPYEMbIe
IIPOrpaMMON KOMIIETECHIUH.

10.3. Tunoskle KOHTPOJIbHBIC 3aJaHUSl UJIH UHBIC MaTEepUualbl, HCOGXOIII/IMI)IG IJIA

OLICHKM 3HAHWIl, YMEHUH, HABBIKOB U (MJIH) ONBITA JESATEJIbHOCTH, XapaKTePH3YIIIUX
Tanbl GOPMUPOBAHNSI KOMIIETEHIMI B Mpolecce 0CBOEHUsI 00Pa30BaTeJbHOI MPOrpaMMbl

s E

10.3.1. 3aganus HA NPAKTUKY
1. HW3yuuts TpeOOBaHUS BHYTPEHHETO PACIIOPSIKA YUPEKICHHS, TODKHOCTHBIC HHCTPYKIIUH,
IpaBUiIa TEXHUKU 0€30MacCHOCTH, TTOKApHOH 0€301acHOCTH
JlaTh XapakTepuCTHKe 0a3e MPaKTUKU
N3yunth TEXHUKY 0€30MaCHOCTH PabOThI C MUKPOOPraHU3MaMH B JIAOOpaToOpuu
N3yunts npaBuia paboThl ¢ MUKPOOPTaHU3MaMHU
Omnucatp mabopaTopHoe 000pyI0BaHNE
[TonroToBuTh paboyee MecTo
[ToaroroBuTh A pabOTHI MOCYLY
[TpuroTOBUTH BaTHBIE MPOOKH U METIIN IS PAOOTHI
[IponesunpuumpoBary BaTy, (pUIBTPOBaIbHYIO OyMary ¢ MOMOILIBIO CYyXOBO3AYIIHOIO
AIIEKTPUUECKOTO.
. [IpoBecTr MOATOTOBKY U CTEPHIJIU3AIUIO TOCYbI, MHCTPYMEHTOB U MPUOOPOB, TEPMO-
crara, aBTOKJIaBa
11.TIpuoOpectu HaBbIKM OOeCIeUEeHHs] YCIOBUM AJI KM3HEACSTEIbHOCTH MUKPOOP-
TaHU3MOB
12.VI3yunTh METOIbI KyJbTUBUPOBAHUS OAKTEpUl B OMOTEXHOJIOTUU
13. [To3HaKOMUTBCS C MPUHIMIIAMH TUTAHUPOBAHUS, TPOBEIICHHUS, YIIPABICHUS OHOTEXHOJIO-
TUYECKUM SKCIIEPUMEHTOM C MCTIOIb30BaHUEM OHOOOBHEKTOB
14. Hay4yuThCsi BIUATHh HA XOJ MHUKPOOHOJIOTHYECKOTO U OMOTEXHOJIOTHYECKOTO IKC-
MEPUMEHTA C TIOMOIIBI0 XUMUYECKHX, (PU3NIECKUX U OMOJIOTHIECKUX (PaKTOPOB
15. Hayuutbcst IpOBOAUTH CEMapaluio KylIbTypadbHOM KUIKOCTH JJIs MOTY4eHUS (PEepPMEHT-
HBIX TIPEnaparoB

©CoNoORWN

[EEN
o

10.3.2. 3aganus 119 OLCHUBAHUSA NPAKTHYECKUX HABBIKOB

YMeTh NpUMEHSTh CPeJICTBA UHIANBUIYyaTIbHOM 3alIUTHl OT MUKPOOHON KOHTaMHHALUU
[TponemoHcTpHpOBaTh PabOTy CYyXOBO3IYLIHOIO AJIEKTPUUECKOTO TEPMOCTATA
[TponeMoHCcTpHpOBaTH pabOTY CYIMIMIBHOTO IIKada

[TpUroTOBUTE CYCNEH3MIO KJIETOK C IOMOIIbIO LIEHTpUdyru

Onpenenutb KUCIOTHOCTH cpeasl pu nomou PH-merpa



8.

9.

[Tpu nomoutm yneTpaszsykoBoi Moiiku Elmasonik S10H (0,81) ¢ HarpeBoM mpoBecTH mpe-

CTEPIIN3AIMOHHYIO 00pab0TKY MUKPOOHOJIOTMYECKOTO 000PYI0BaHUS

[IponeMoHCTpUpPOBATH HABBIKK PAOOTHI C OOKCOM abakTepualbHBIM BO3yIIHOK cpeibl BAB

— «JlamunHap-c»-1,2

[Tpone3unpumpoBath OTpaObOTAHHBIM MaTepuas, JTa0OPATOPHYI MOCYAYy, MHCTPYMEHTa-

pUid, UHBEHTApb

[TpoBecTn mpeAcTepIIN3AMOHHYI0 00pabOTKY WHCTPYMEHTApHUS MPHU MOMOIIU YIIbTpa-

3BYKOBOW BaHHBI

10. [IpuUroTOBHUTH MUTATEIBHEIE CPEIBI
11. [IpoaeMOHCTpUPOBATh HABBIKK PabOTHI CO CTEPHIIM3ATOPOM IMAPOBBHIM aBTOMATOM C BO3-

MOKHOCTBIO BBIOOpa pexkumoB ctepuimsanuu 1'Ka-25 113

12. TIponemMoHCTpUPOBATh HABBIKKM padbOTHI ¢ JIModribHOMU cymkoit Va Co2
13. I[IpogeMOHCTPUPOBATh HABBIKKM PAbOTHI C TEPMOCTATOM SJICKTPHUECKUM CYXOBO3IYITHBIM

TC-1/80 CITY

14. Ouenuth cBOWCTBa MUKPOOPraHM3MOB, IO3BOJISIOLUIMMH KCII0JIb30BATh UX B KayecTBe OMO-

00BEKTOB

15. Onucatp cnocoObl NPUTOTOBIEHUS CPEl AJIs TOCEBAa MUKPOOPIaHU3MOB

16. OBnagers cnocobamu 1oceBa MITAMMOB MUKPOOPTaHU3MOB Ha MTUTATEIbHbIE CPE/IBL.

17. OnpenenuTs ONTUMAIBHBIN PEXUM JIJIS1 POCTa MUKPOOPTaHU3MOB

18. OxapakTepu3oBaTh METObI KOHTPOJIS apaMEeTPOB MUKPOOHOIOIHYECKOIO U OMOTEXHOJIO-

THYECKOIo 1mmpounecca

19. Ymetn IIPOBOANTH CCIIapaluro KynLTypaanoﬁ KUAKOCTU IUIA TTOJIYYCHUS q)epMeHTHLIX

IIpernapaToB

20. Ommcats CcrocoObl YIIpaBJICHUA MI/IKpO6I/IOHOFI/I‘ICCKI/IMI/I 1 OHMOTEXHOJOIHYECKUMU Ipo-

[IeCCaMH.
10.3.3. UnauBuayabHbIE 3a]aHUS

I/IHI[I/IBI/II[yaJ'II)HBIG 3aaaHuA OJid OUCHHUBAHUSA TMPAKTUYCCKUX HABBIKOB BBIJAIOTCS CTYACHTY

Ha MepHoJ] MPAKTUKHU C LETbI0 PACHIMPEHUS €ro NPOopEeCCHOHATBHBIX KOMIIETEHIIUH, 00ydeHus
NPUHLIMIIAM aHallM3a U CHUHTE3a, HAKOIUIEHUS MaTepHaliOB ISl KBAIM(QHUKAIMOHHON paboThl,
IIPUBUTHUS HABBIKOB CAMOCTOSATEILHOTO IIPUHATHUS PELICHUMN.

WuauBuayanbHbIe 331aHNS 110 HANIPABIEHHOCTH U (popMe MOTYT MPEACTaBIATH cOO0i:

1. ConocraBUTENnbHBIN aHATHU3 PA3IMYHBIX TEXHUKO-TEXHOJIOTHYECKUX PEIIEeHUIH;

2. OnpeneneHne «y3KHX» MECT B TEXHOJIOTHYECKOM MPOIIECCE;

3. CucrteMaTH3aIMIO CBEJICHUH HAyYHO-TEXHUYECKOTO XapaKTepa,

4. PaboThl aHATTUTUYECKOTO UJIH KCIEPUMEHTAIBHOIO XapaKTepa, BXOAAIINE B IPOTrpaMMBbl
HUP xadenpsl, yHuBepcuTera.

3aaHus BBIJAIOTCS CTYJEHTaM PYKOBOIUTENEM IPaKTUKU. Pe3ynbTaThl BHITOTHEHUS UH]IH-

BUAYAJIbHBIX 3aJIaHHU# BKIIFOYAIOTCS B OTYET II0 IMMPAKTHUKE

10.3.4. OTueT MO NpaKTHKeE
CrpykTypa oTueTa 1o MpakTUKE NpuBeAeHA B «METOONYECKHX PEKOMEHAAIMUAX IO Ca-

MOCTOSTEIIbHOU opraHu3aln pa60TBI Ha IIPAKTUKE»

10.3.5. 3ammTa oT4YeTa O NPAKTHKE
3amuTa OTYETOB MO MPAKTHKE MPOBOJAUTCS Ha Kadeape B COOTBETCTBUU C rpadukom

y‘-IC6HOFO mnmponecca

10.3.6. MeToanyeckue MaTepuaJbl, onpeaesiione Mpoueaypbl OeHUBAHUS 3HA-

HHMH, YMEHUIl, HABBIKOB U (MJIM) ONbITA JAeATEJbHOCTH, XaPAKTEePU3YIOIIUX TaNbI popMu-
POBaHUSA KOMIIETEHI U



Bomnpocsl 1i1st cobeceoBaHust

1. Kakue npaBuiia TeXHUKH 0€3011aCHOCTH, IPOU3BOACTBEHHON CaHUTApHH, IOXKapHOW Oe3omac-
HOCTH M OXPaHbI TpyJa HEOOXOAMMO COOJII0IAaTh B JIA0OPATOPHH?

2.Kakue mpoOieMbl OXpaHbl TPyia CTOSAT Nepes pabOTHUKaMH MUKPOOHOJOTHYecKor jJabopa-
Topun?

3. Ilpoananu3upyiitTe 3HaUCHUE CTEPUIN3ALIK, OOECIIeUNBAIOLIEH NCKIIIOYEHUE MTONaJaHue I10-
CTOPOHHEW MUKPOQIIOPHI MPU paboTe B MUKPOOHMOIOTUYECKOM TabopaTopuu

4.Kakyue OCHOBHBIE 3aKOHbBI €CTECTBEHHOHAYYHbIX AWCLUIUIMH IPUMEHSIOTCS B mpodeccuo-
HAJIbHOW JAEATEIbHOCTH OMOTEXHOIOTOB?

5.Kakue BHJIbI 1€ATEIBHOCTH BKJIIOYAOT ITAlbl TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOIO HC-
cle10BaHus?

6. Onummre 3Tanbl MUKPOOHOJIOTHYECKOT0 SKCIIEPUMEHTA

7. OxapakTepu3yiTe METOJUUYECKIE IPUEMBI II0 OpraHU3aluu padOThl ¢ MUKPOOPraHU3MaMHU

8. Onuumre OCHOBHBIE TPEOOBAaHUSA K KOHTPOJIIO 32 MUKPOOHOIOTHYECKUM UM OMOTEXHOJIOI -
YECKHM IPOIeCCaMu

9. C kakux MeporpusaTHii Heo0XxoIMMOo 000pya0BaTh pabodyee MecTo?

10. OnummmTe crmocoObl 3aUTHl OT MUKPOOHON KOHTAMUHAITUU

11. Onuute ycTpoiCTBO M OCHALLIEHHE MUKPOOUOJIOTHYecKoi Jabopatopun?

12. Kakue TpeOOBaHUS MPENBSIBISIOTCA K 000PYIOBaHHIO PaboYero Mecta B MUKPOOHOJIOTHYE-
CKoii 1aboparopun

13. Onmmmre cpencTBa WHAMBUAYAIBHON 3alIMTHI JJAOOpaHTa MUKPOOHMOJIOTHYECKOM J1labopa-
TOPHUH

14. [Ipoananu3upyiTe 3HAYEHHE CTEPUIIM3AIMM, OOECIIEUMBAIOLIEH HCKIIOYEHHE IMONaJaHNe
OCTOPOHHEH MUKPO(DIIOpHI TpU paboTe B MUKPOOHOIOTHYECKOH J1aOOpaTOpUH

15. Kakue TpeboBaHus MPeabABISAIOTCS K TOCYA€ B MUKPOOHOIOTHYecKoi abparopun?

16. OnumuTe BUAB! CTEPUIN3ALMU OCY/IBI B 1a00paTopun

17. OnummTe METOBI CTEPUITU3AIINK BaThl, MapJIU

18. Kakue MeToibl Je3uH(EKIMH NCTIONb3YIOTCS B MUKPOOMOJIOrHUECcKOH 1abopatopun?

19. Onumure mpuOOpPHI, MPUMEHsIEMbIE B MUKPOOHOJIOTHYECKOM aHAITN3e

20. OnumuTe ycTpOHCTBO JIAMUHApHOTO OOKCca

21. OnuiuTe cBOMCcTBa OMOO0OBEKTOB, IMO3BOJISIOIINX HCIIOIL30BaTh UX B KaUeCTBE OMOOOBHEKTOB

22. OnuuTe cyOKJIETOUHbIE CTPYKTYpHl (BUpYChI, utasmusl, JJHK Mutoxonapuit u xmopo-
racToB, saepHas JIHK) kak 6noo0BekTh

23. OnummuTe OaKTEPUH M IIMAHOOAKTEPUN KaK OMOOOBEKTHI

24. OnumuTe rprudbl Kak OM000BEKTHI

25. OnumuTe BOJOPOCTN Kak OMOOOBEKTHI

26. OnumuTe mpocTeinme Kak 0M000bEKTHI

27. OnuuTe KyJIbTyphl KJIETOK PACTEHUH U )KUBOTHBIX KaK OMOOOBEKTHI

28. OnuiuuTe pacTeHus — HU3MIMe (aHaOeHa-a30I1J1a) U BHICIINE — PSACKOBbIE KaKk OMOO0OBEKThI

29. TpeboBaHus1, MpeabsBIIsieMble K ON000bEKTaM

30. Kak mpuroToBHUTH MUTaTENbHBIE Cpebl cornacHo npornucsam (MIIb, MITA u cpex ¢ yrieso-
JlamMu)?

1. OnummTe MOPSAOK MPUTOTOBIICHUS MMTATEIBHBIX CPE IS KYJIbTUBUPOBAHUS H30JIHMPOBAH-
HBIX KJIETOK U TKaHen

2. OmHcaTh aNropuT™M TMOCEBAa MUKPOOPTAaHW3MOB Ha CKOIIIEHHBIN MSICO-TICTITOHHBIN arap

3. Kak mpoBecTy moceB MUKpPOOPTaHM3MOB YKOJIOM B CTOJIOMK TJIOTHOW MUTATENbHOM cpe/ibl?

4. OnucaTh METOJ 1OCeBa MUKPOOPTaHM3MOB TETIel Ha IJIOTHYIO cpeay B yamky Iletpu

5. Kak mpoBecT moceB MHUKPOOPTaHU3MOB IIMATENIeM MM TAMIIOHOM Ha IUIOTHYIO MHTATENlb-
HyI0 cpeny B yamky [letpu?



6. OnucaTh METO/ MOCEeBa MUKPOOPTaHM3MOB B TOJIIY IUIOTHOM NMUTATEIbHOW MUTATEIbHOMN
cpeabl

7. Kak O1eHHTh KM3HECTIOCOOHOCTh KJIETOK IPOXIKEH B CPAaBHEHMH C KOJIMYECTBOM MTOCTOPOH-
Hel MUKpOdITOpHI?

8. Kak ocymiecTBUTh KyJbTHBHPOBAHUE APOAOKEH B a3POOHBIX YCIOBUAX

9. Kak ocyiiecTBUTh KyJIbTUBHPOBAHUE APOAOKEN B aHAIPOOHBIX YCIOBHUIX

10. Kak BbIIeIUTh U3 MOYBBI MUKPOOPTaHU3MBI, TIPOAYLUPYIOUIHE THIPOIUTHYECKHE (PEepMEH-
ThI?

11. /ing yero npegHazHauY€H CyXOBO3AYIIHbBIN 3JIEKTPUUECKUI TepMocTaT?

12. JIns yero npenHa3HaYeH CYIITMIbHBIA mKadg?

13. Kak npUroToBUTh CYCIIEH3UIO KIJIETOK C MTOMOIIBIO HEHTPUDYTH

14. Meron onpeneneHust KUCIOTHOCTb cpeabl pu nomoiu PH-merpa

15. Onmcath METOMBI MPEICTEPUTHU3AMOHHON 00pabOTKU MHKPOOHOIOTHYECKOTO 000pyI0Ba-
HUS

16. lns gyero mcmonb3yercss OOKC abakTepuaibHBIN Bo3aymIHOW cpenbl BAB — «Jlamuuap-c»-
1,27

17. MeTtonbl MOATOTOBKH U CTEPHIIN3AIINH [TOCY/IbI, HHCTPYMEHTOB U IIPUOOPOB

18. Cioco0b1 00paboTKH MEepUaToK, pyK

19. Mertonbl OKpacku Ma3KoB

20. MeTo1bl MUKPOCKOITUH Ma3KOB

21. OnmcaTp aaropuT™M MPOBEICHUST OMOTEXHOJIOTHUECKOTO MPOLIECCca ¢ UCIIOIb30BaHUEM OHO-
00BEKTOB

22. OnmcaTh MpOIECcC MOMyYEeHUs MPOIyKTa OMOCHHTE3a M3 KYJIbTYypaJbHOW KHUIKOCTH U OnO-
Macchl

Otuer no npaxkTukKe

Cmpyxmypa omuema

1. Beenenue, ompezensiomiee elb U 3aJja4l PaKTHKU.

2. OcHOBHasl YacTh OTYETA:

1-i1 pa3nen — xapakTepuCTHKA OpraHU3alMK B IIEJIOM, a TAK)KE MOJpa3/esieHus, B KOTOPOM CTY-
JICHT IIPOXOUJI MIPAKTUKY; OMUCHIBAIOTCS €r0 J0JKHOCTHBIE 00sI3aHHOCTH;

2-11 pa3fen — aHaiM3 BBITIOJTHEHUS 33JaHUH Ha TIPAKTHKY.

3. 3akiIoueHue oTyeTa Mo MPAaKTHUKE MOJBOJUT UTOT MPOBEIEHHOM padoTe, CONEPKUT BBIBOJIBL,
MPEJIOKEHUS U PEKOMEH/IallMU IO COBEPIICHCTBOBAHUIO MPAKTUKH.

4. ITpunoxenue — rpaguku, TaOIUIbI, KOMUU JOKYMEHTOB, CTATUCTUYECKHE JaHHbIE, pe3ysIbTa-
Thl UHTEPBBIOWPOBAHMSI, aHKETUPOBAHUS U TIPOY.

5. CrnHcok JIuTepaTypsl.

11. ITepedyennb y4deOHONM JuTepaTypbl H pecypcoB cetH «HMHTepHeT», HEOOXOAUMBIX JIA
NPOXOK/IEHUS] NPAKTHKH

11.1. OcHoBHasi IMTEpPaTypa

IleuaTHble U3AAHUA JJIeKTPOHHBbIE U3IAHUS

1.MenuuuHckass MHKpoOuonorusi, Bupy- | 1. MenumuHcKass MEKpOOUOJIOTHS, BUPYCOJIOTHS

comormsi u  umMmyHonorust  [Tekcr]: | y  mmmyHomorms. [DnexTpoHHEIA  pecypc]:

yaeb./uis cTynenTos menl. Bysos / Ilon y4e0.8B 2-x Tomax. Tom 1/ ITox pen. B.B. 3Bepe-
pen. A.A. BopoObeBa. — 2-¢ U3J1., UCTIp. H

Ba, M.H. boitueuko. — M.: I DOTAP-Menua,
norn. — M.: Men. uHpOpPM. areHCTBO

(MHA), 2008. — 704 c. 2016-448  c. -  Pexum  jocryna:
’ http://www.studentlibrary.ru/book/ISBN978597




0436417.html

2. MenuuuHcKass MUKpOOUOJIOTHS, BUPYCOJIOTUS
Y UIMMYHOJIOTHS. [DJIEKTPOHHBIN pecypc] :
yue6.B 2-x Tomax. Tom 2./ Ilox pen. B.B. 3Be-
peBa, M.H. boituenko. — M.: I'DOTAP-
Menua, 2016.—.480 c. — Pexxum gocryna:
http://www.studentlibrary.ru/book/ISBN978597
0436424.html

3. I'amaropoBa, B.C. ®epmentsl. JlabopaTtopHbIii
MPAKTUKYM [ DIEKTPOHHBIN pecypc]: YueOHoe
noco6ue / B.C. 'amaropoBa, M.E. 3uHoBbeBa. —
CII6.: IIpocnexkt Hayku, 2011. — 256 c. — Pexxum
JOCTYyIIa:
http://www.studentlibrary.ru/book/PN0083.html

11.2. lonoiHuTeAbHAS JIUTEPaTypa

IleuaTHble U3TaHUA DJIEeKTPOHHbIE U31aHUS
1. I'panoBa H.B. buonornyeckas 0e3omac- | 1. Buxtopos, B.II. buonorus. Pactenus. bakre-
HOCTb  OMOTEXHOJIOTUYECKHX  IPOU3- puu. ['pubsl ¥ numaiHukyu [DNEKTPOHHBIN pe-
BoacTB [Tekct]: yueb.mocobue / H.B. cypc] / Bukropos B.I1. — M.: BJIAJIOC, 2016.
I'pamosa., E.C. babycenko, B.U. Ilan- — 256 c. — Pexum JIOCTYyTIA:

¢unoB. — M.: JleJlunpunr, 2010. — 136 c. http://www.studentlibrary.ru/book/ISBN978569
1018671.html

2. Tlponuenko, I'.E. PacteHuss — HCTOYHMKH Jie-
kapctB U BAJ[ [Dnexrponnsii pecypc] / T'.E.
[Iponuenxo, B.B. Bangpimes. — M.: I'DOTAP-
Menua, 2016. — 224 c. — Pexum nocryma:
http://www.studentlibrary.ru/book/ISBN978597
0439388.html

3. be3boponos, A.M. MukpoO61oiI0ruueckiii cuH-
Te3 [DnextpoHHsii pecypc] / A. M. be3bopo-
noB, I'. WU. Ksecuramze. — CII6: IIpocmekt
Hayku, 2011. — 144 c. — Pexum pgoctyma:
http://www.studentlibrary.ru/book/PN0027.html

4. Jixein/[x.M. CoBpeMeHHas THUIIEBas MHKPO-
ouonorus [Tekcr]: mep. 7-ro aHri. uzm./

5. Hx.M. [xe#t, M.JIx. Jleccuep, I.A. [onpnen. —
M.: BUHOM. Jlabopatopust 3Hanuif, 2011. —
886 c.

12. IlpodeccuonanbHble 6a3bl JAHHBIX M HHPOPMALMOHHBIE CIPABOYHbIE cucTeMbl, JBC

1.Caiitr  «OcHOBBl OMOTEXHOJNOTMM» [DIEKTpOHHBI pecypc]. — Pexum goctymna
http://www.biotechnolog.ru/map.htm

2. Caiit: «MuUKpOOHOJIOTHSI C OCHOBAMH BHUPYCOJIOTHNY. [ DNEKTPOHHBINA pecypc]|. — Pexxum mo-
CTyma http://www.booksmed.com/mikrobiologiya/214-mikrobiologiya-s-osnovami-



http://www.studentlibrary.ru/book/ISBN9785970436424.html
http://www.studentlibrary.ru/book/ISBN9785970436424.html
http://www.studentlibrary.ru/book/ISBN9785691018671.html
http://www.studentlibrary.ru/book/ISBN9785691018671.html
http://www.studentlibrary.ru/book/ISBN9785970439388.html
http://www.studentlibrary.ru/book/ISBN9785970439388.html
http://lbz.ru/authors/220/2094/
http://lbz.ru/authors/220/2066/

virusologii-koleshko.html

3. Caiit: «brnoTexHo» — pa3zpaboTka J1abopaTtopHOro 000pya0BaHUY. [ DIECKTPOHHBIN pecypc]. —

Pexxum nmocryna http://www.biotechno.ru

4, Caiit: «MHTepHET-)ypHan «KoMMepueckass OMOTEXHOIOTHs». [ DIeKTpOHHBIN pecypc]. — Pe-

xuM foctyna http://www.cbio.ru/
5.Caiitr  «OCHOBBI OHOTEXHOJIOTHU
http://www.biotechnolog.ru/map.htm

[DnexTpoHHbI

pecypc]. — Pexum npocryna

6. CaiiT: «MuUKpOOHOJIOTHSI C OCHOBAMH BHUPYCOJIOTHMY. [ DNEKTPOHHBINA pecypc]. — Pexxum mo-

cryna
virusologii-koleshko.html

http://www.booksmed.com/mikrobiologiya/214-mikrobiologiya-s-osnovami-

7. CaiiT: «buorexHo» — pazpaboTka 1adopaTopHOro 000pYyAOBaHUY. [ DIEKTPOHHBIN pecypc]. —

Pexxum moctyma http:/www.biotechno.ru

8. Caiit: «MuTepHeT-)xypHaN «KoMMepueckass OMOTEXHOJIOTHSY. [DIeKTpOHHBIN pecypc]. — Pe-

*KuM poctyna http://www.cbio.ru/
9. MeauuuHCKUi CIIPaBOYHUK

[DneKTpOHHBIH

Pexum JIOCTyma:

pecypc]. -

http://www.medical-enc.ru/physiology/. — 3aroi. ¢ 3xpana

10. bubnmuoreka 1L  CTY/ACHTOB

[DneKTpOHHBII
http://www.bibliotekar.ru/447/. — 3aro. ¢ 3xpaHa

Pexum

pecype]. — JIOCTYyTIA:

11. Marepuansl o yaeOHOMY Kypcy brorexnomorusi. pexum pocrymna: biotechnolog.ru/
12. UntepHer-nopTan 1o OUOTEXHONOTWU [DNEKTpOHHBIH pecypc]. — Pexum pocryma:
http://bio-x.ru/ . — 3aru. ¢ skpana (marta oopamienus: 8.07.2014)

13. JIMIeH3uoHHoe U CBOOOTHO pacnpocrpansieMoc nmnporpammMHOC odecrneyeHue

Ne Hazsanue I10 OcHoBaHUE HCIIOJIb30BaHUA, PCKBU3HUTLI
JIOKYMEHTa, IOATBEPKIAAIOLIEr0 IIPaBo
IIOJIB30BaHUA
1. | SQL server Ne170/3K ot 31.08.2020
2. | Traffic inspector Nel169/3K ot 31.08.2020
3. | Adobe After Effects Nel175/3K ot 31.08.2020
4. | Adobe Illustrator Ne175/3K ot 31.08.2020
5. | Adobe InDesign Ne175/3K ot 31.08.2020
6. | Adobe Lightroom Ne175/3K ot 31.08.2020
7. | Adobe Premiere pro Nel175/3K ot 31.08.2020
8. | Adobe CoreIDRAW Nel175/3K ot 31.08.2020
9. | Adobe Acrobat Pro Ne175/3K ot 31.08.2020
10. | Cpena Dnextponnoro odbyuenus 3KL Pycckuii
MOODLE
Ycranosjennoe Ha [IK
Ne Haszsanwme I10 OcHoBaHUeE HCIIOJIb30BAaHHUA, PCKBU3SUTHI
JTOKYMEHTa, MOATBEPKIAIOMIETO IIPaABO
II0JIB30BaHUA
1. | Kaspersky endpoint security Nel73 o1 09.07.2019
2. | Maker ITO Microsoft Nel187/9T ot 19.07.2019
3. | ApxuBarop 7 zip OecruiaTHoe
4. | Adobe Acrobat reader OecIutaTHOE
5. | VLC menmnanineep OecruiaTHoe

14.0nncanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI 1JIs1 MPOBEAeHUs MPaK-

THKH

14.1.I1omenieHus1 AJ1s1 IPOBeEACHUS] Y4eOHBIX 3aHATHH



http://www.medical-enc.ru/physiology/
http://www.bibliotekar.ru/447/

1. Kadenpa ouorexnonorun CTaBpoIoibCKOTO FOCYAaPCTBEHHOTO MEIUIIUHCKOTO YHUBEPCHUTE-

Ta

2. Jlaboparopus «brnoxuMuyeckue u OMOPU3NISCKUE UCCICTOBAHUS B 0071aCTH MEIUITHBD)

LlenTpa dhapmakonoruu u 6uotexHonoruu Hayuyno-nHHOBAIIMOHHOTO 00bEIMHEHUS

14.2. Texnuveckue cpeacTBa 00y4eHUs

Jlig peanuzanny JUCUMILIMHBI UCIOIb3YIOTCS CIEAYIOLUME TEXHUYECKUE CPEACTBA:

— TEXHUYECKUE CPEJCTBA Meperayn yueOHol nH(popMaluy — NPOEKIMOHHAS annapary-
pa LMPOKOIro Ha3HAYECHUS,

— TEXHUYECKUE CPEJCTBA KOHTPOJIS 3HAHUN — KOMIIbIOTEPHBIE IPOTPaMMBbI B ITOJICUCTE-
me Moodle LMS, npumMensironiecs st IpOBEICHUS TEKYILETO KOHTPOJISl 3HAHUH ydJaluxcs;

— obopytoBaHHE:
1. AkBapuctunsrop >nekrpuueckuit PHS AQVA
2.bokc mis [THP — Anamuza UVT — B - AR
3.Becsr ananmutnueckne BCJI —200/0,1 A
4. Nuky6atop Covatutto S4 Digitale Automatica na S4 siiina
5.Memanka marautHas MM - SM
6. Mukpockon Mukpomen 2 Bapuant 2-20
7.MuKpOCKON cTepeocKonnyeckuii mankparndeckuit MC-2 Zoom
8.Hacoc Bakyymusii 2 HBP — S/IM 1
9.pH-metp crarg HI 2210, pH/mB/C - meTp

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.

pH/oxcu — metp HI mopraruBHbIi, 6€3 MpoBEepKH

Crepunuzatop nMapoBoi aBTOMAT C BO3MOXKHOCTBIO BBIOOpa pexnMoB crepunmianun ['Ka-25 113
Vibsrpassykoas moiika EImasonik S10H (0,8:1) ¢ HarpeBom

Llentpudyra MeauuHcKas jaboparopHas «Armedy»

ka¢ cymmneneiii HIC-80-01 CITY

TepmocTar anexTpudeckuii cyxopo3aymHsiii TC-1/80 CITY

Bbokc abakrepuansHbiil BO3AyIHOH cpenbl bAB — «Jlamunap-c»-1,2

XonmoauIIbHIUK KOMOUHUpOBaHHBIN abopaTopHeiii XJI-340 «POZISy

Tepmoctar nporpamMMmupyembiid s nposefenus 1P — ananu3a uetsipexkananbubiii TI14-TTLP-01-
«Tepuuk»

JlnodunwHas cymka Va Co2

Ucnapurens poranuonusit HP-1JIT

I[MepemernuBatoiee ycrpoiicteo LOIP LS-120 (JIAB — I1Y-02)

brnennep BL 1500

Bechl pacoBounbie

14.3 [lomemenns Al CAMOCTOATEILHON PadOTHI

IToMemieHus ocHaIIEHBI KOMHBI-OTGpHOfI TEXHHUKOM ¢ BO3MOKHOCTBIO IIOJKIIOUSHHS K CE-

TH I/IHTCpHeT u obecrieueHUEM AOCTYIIa B J3JICKTPOHHYIO I/IH(bOpMaI_[I/IOHHO-06pa3OBaTCJ'IBHy10

Cpe/ly YHUBEpCHUTETA.
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