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1.Iesu u 3a1a4u NPaAKTHKH — (GopMupoBaHue o0IenpodhecCHOHATBHBIX U PO ECCHOHATb-

HBIX KOMITCTEHIIHI, HABBIKOB HAyYHO-HCCIICIOBATEIBCKON PAaOOTHI B LIENAX MOITYUCHHS TIEPBHY-
HBIX NMPO(HECCHOHABHBIX YMEHUN M HABBIKOB B 00JIACTH TEXHOJIOTUH JIEKAPCTBEHHBIX ITperapa-
TOB IIPY YCJIOBUY BBIIIOJIHCHUS TIPABHUJI TEXHUKHU O€30MIaCHOCTH, IPOU3BOICTBEHHON CAHUTAPHH,
MOKapHOU OE30MaCHOCTH U OXPaHbI TPY/Ia.

2. Bua npakTHKH — yyeOHas MpaKTHKa.

3. Cnoco6 nposeeHHUs1 MPAKTHKH — CTallMOHApHAs

4. ®opma npoBeeHUs MPAKTHKHM — KOHIICHTPUPOBAaHHASI.

5. llepevenb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsI IPH MPOXOKIEHUHN NPAKTHUKH, COOTHe-
CEeHHBIX C IUIAHUPYeMBbIMH pPe3y/JbTATAMHU 0CBOEHHS 00Pa30BaTeIbHOI IPOrpaMMBbl.

5.1. HnaHpreMHe PE3YIbTAThI — BBIPAXKAIOTCA B KOMIICTCHIIUAX.

Ne

Kon(br)
KOMIIe-
TEHLIUU

Coneprxkanre KOMIETEHIIUN
(unn ee yacTH)

B pe3ynbraTe npoxoxaeHus IpakTUKU 00yya-

IOIMMECA JOJI?KHBI

3HaTb

YMeTs

Bnanets
HaBBIKAMH

OIIK-1 CnocoGeH n3y4arh, aHaTU3UPOBAThH, MCIIOJIB30BATH OMOJOTHYECKHE OOBEKTHI M MPOIECCHI,
OCHOBBIBASICh Ha 3aKOHAX M 3aKOHOMEPHOCTSIX MaTeMaTHYECKHUX, PU3UYECKUX, XUMUUIECKIX U OHO-
JIOTUYECKHUX HAYK U MX B3aHMMOCBS3SIX

1.

" OIIK-
1.2

Cnocoben
aHAJIM3UPOBATh, UCIOJb30BATh
OMOJIOTHYECKHE  OOBEKTHI H
MpPOIIECCh, OCHOBBIBASICH  Ha
3aKOHAaX M 3aKOHOMEPHOCTSIX
MaTeMaTHUYECKUX, (PH3MUYCCKHX,
XAMHYECKHX U OHMOJIOTMYECKUX
HayK 1 UX B3aUMOCBA3AX

H3y4aTh,

HUudopmanuto o
OMOJIOrHYECKUX
00BbeKTax u
mporieccax

IIpumensiTe
3HAHUS Ha
MIPAKTHKE

Hcnonn3oBa-
HHSI 3aKOHOB U
3aKOHOMEPHO-
CTEed MaTema-
THYECKHUX,
(r3nYeCcKuX,
XAUMHYECKUX U
Ouostormnye-
CKMX HayK |
HX  B3aHMO-
cBsI3en

OIIK-3. Cnioco6eH npuHUMATh yyacTue B pa3paboTKe alrOpUTMOB U IIPOrpaMM, IIPUTOAHBIX
JUIsI TPaKTUYECKOro NpUMEeHEeHus B chepec Boeil mpodeccHoHaIbHON JAesITEIbHOCTH

2.

" OIIK-
3.1

Hcnonb3yeT NpuHLIHKIIBL pa3-
pabOTKH aIroOpUTMOB U MPO-
rpaMM, UCTIOJIb3yEMBIX B
chepecoeii mpodeccro-
HAJIbHOW J€ATEIbHOCTH.

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

1. Bauate Ha
xon Ouorex-
HOJIOTHYECKO-
T'O DKCIIEPH-
MEHTa C I10-
MOIIBI0 XH-
MHUYECKUX, (hu-
3UYECKHX H
Oouoyoruue-
CKUX (akTo-
poB

2. IIpoBoauTh
MOHHUTOPHHT
(bapmaieBTU-
YeCKOM CHUCTe-
MBI Ka4eCcTBa

1. HaBrIka-
MU paboOTHI B
nabopaTtopuu
C pa3TUYHbI-
MH OHO00B-
eKTaMU

2. Monenu-
pPOBaHMS U
yIpaBICHUS
OMOTEXHOJIO-
THYCCKUMHU
mporeccaMu




MIPOU3BOJICTBA
JIEKapCTBEH-
HBIX CPEJICTB
3.0pranuzoBar
b (QYHKIIMOHH-
pOBaHHE IPO-
eccoB ¢ap-
MareBTHuIe-
CKOM CHUCTEMBI
KauecTBa Mmpo-
W3BO/JICTBA Jie-
KapCTBEHHBIX
CPEICTB

IIK-3 [IpoBeaeHne MOArOTOBUTEIBHBIX PAOOT ISl OCYIIECTBICHUS OMOTEXHOIOIMYECKOTO TIPO-
necca nosyyenust bAB

4, UIIK IloarorasmuBaer nocyny, | IIpasuia skc- ITonrorasiam- Bnangeer
3.1 o0opynoBaHue  Ouoyiornye- | IUIyaTanuu BaTh MOCYyY, HaBBIKAMH
CKHEe OOBEKTHI M MaTepuabl | OMOTEXHONOrU- | 00OPYIOBaHUE | MOATOTOBKH
IS OHOTEXHOJOIMYECKOro | 4€CKoro ooo- Ouosormueckue | 1aboparop-
mporecca PYAOBaHUS U 00BEKTHI U Ma- | HOT'O 000pY-
TEXHUKY 0e3- TepHaJIbI TSI JIOBAHUS TS
OIIACHOCTH OMOTEXHOJIOTH- | PabOTHI B JIa-
YEeCKOTO MPo- 6oparopun
mecca
5. UIIK l'otoBuT muTaTenbHbIC Cpebl | 3HAET Kak Io- YMeer roro- IToarorosxu
3.2 JUIl KYJIbTHBHUPOBAHUS MHK- | TOBUTh IIPO- BUTB TIPOCTHIC | TTUTATEIBHBIX
POOPraHU3MOB-IIPOLYLIEHTOB, | CTEHIINE MUTA- | MUTATEIbHbIE cpen mis
KIIETOYHBIX KYIBTYp >XHBOT- TCJIBHBIC CPEABbI | CPCAbI KYJIBbTHUBUPO-
HBIX M pPacTEHUl, BHUPYCOB BaHMs MUK-
3aJIaHHOr0 COCTaBa IS IIPo- poopraHus-
BEJIEHHs IIOCEBOB 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

KYJBTYD




IIK-4 IIpoBeneHne OMOTEXHOJIOTHYECKOTO IPOIlecca ¢ UCMOJIb30BaHUEM KYJIbTYp MUKPOOpPTa-
HU3MOB, KJIETOYHBIX KYJIbTYp PACTCHUH U )KUBOTHBIX, BUPYCOB

6. UIIK- | ObecrieunBaeT KyJbTUBUPO- | 3HAET MpaBWwia | YMeEeT roro- Ob6nanaer

4.1 BaHHE  MHKPOOPTaHU3MOB- | KyJIbTUBUPO- BUTH MHTA- HaBBIKAMH
MPOJYLIEHTOB, KJIETOYHBIX | BaHUS OM000B- | TENIbHBIE Cpe- | KYJIbTHUBHPO-
KYJIBTYp XHBOTHBIX U pacTe- | eKTOB 1Bl ¥ IOJIIep- | BaHHsI OHO-
HUH, BUPYCOB KHUBATh MPO- 00BEKTOB

1[ECC KYJIbTH-
BUPOBAHMS
7. | UIIK- | CocobeH mpou3BecTH cema- | 3HAeT aro- VYmeer ocy- Bnaneer

4.2 paluio KylbTypaJbHOM KU[- | pUTM IOJIyYe- | IIECTBIISTH HaBBIKAMU
KOCTH M OMOMacchl AJisi po- | HUA GEepMEHT- | MpoIecce Mo- paboTHI C
BeJeHUs ~ OMOTEXHOJIOTWYe- | HbIX Ipenapa- | aydeHuss bBAB | oGopynoBa-
CKOTI'0O MpoIiecca C LIEJIbIO BbI- | TOB u3 Ouomaccel | HUEM ISt
JeJIeHne TPOoAyKTa OUOCHH- MONyYSHUS
T€3a, MPOBEJACHUE OYUCTKU U MPOJIYKTOB
KOHIIEHTPUPOBAHUS C IIEIIBIO OuocuHTe3a
MIOJIyu€HUE TOTOBOW (OpMBI
(bepMEeHTHBIX  MpemnapaTos,
MPOOUOTUKOB, MPEOUOTHKOB,
JIEKapCTBEHHBIX CPEICTB,
BaKIIMH, OMOyn00peHuit

5.2. CooTBeTcTBHE INIAHMPYEMBIX Pe3yJILTATOB NPOGecCHOHATBHBIM CTAHIAPTAM

HJ'IaHI/IpyeMBIe PE3YybTaThl C(I)OpMy.]'II/IpOBaHLI B COOTBCTCTBHHU C:

— Ipukazom Muno6puayku Poccun ot 10.08.2021 N736 «O06 yrBepxkaenuu henepaaibHOro roc-
yJIlapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAapPTaBBICHIEr0 00pa3oBaHus — OaKalaBpHaT 10 HaIpas-
nenuto noarotoBku 19.03.01 buorexnonorus» (3apeructpupoBano B Muniocte Poccun
03.09.2021 N 64898);
— EnuHpIM KBaTM(UKAIIMOHHBIM CIIPABOYHUKOM JIOJDKHOCTEH PYKOBOIHMTENEH, CIICIIUATUCTOB H
JPYTuX CIyXalux (yTBep:kJieH nocranonnenneM Muntpyaa P® ot 21 asrycra 1998 r. N 37);

— IIpodeccuonanbubiM crangapToM «Crenuaiuct B 00JacTH OMOTEXHOJOTUU OMOJIOTUYECKU
AaKTUBHBIX BEILECTB», YTBEP)KICHHBIN NpHUKa3oM MUHHUCTEPCTBA TPyJa U COLUMAIBHOM 3alUThI
Poccwuiickoit ®enepanuu ot 22 urons 2020 r. N 4411 (3apeructpupoBad MUHHCTEPCTBOM FOC-

tunun Poccuiickoit ®eneparmu 19 aBrycra 2020 r., peructparponssiii N 59324).

Bunet npodeccu- | Peanuzye- 3anaun npodec- TpynoBbie pyHK- Bun pabotsr Ha
OHAJIBHOM Jiesi- | Mble KOMIIE- | CHOHAJIbHOM Jes- 1[uH (B COOTBET- MpaKTHUKE
TETLHOCTH BbI- | TCHITUH TEITLHOCTH BbI- CTBUH ¢ TIpodec-

MyCKHHMKA B COOT- MyCKHUKA CHOHAJIbHBIM

BETCTBHH C (B COOTBETCTBUH CTaHIapTOM)
OIIOIT C BUJIOM Tipodec-
CHUOHAJILHOM Jies-
TEITbHOCTH
OI1OIT)
HPOU3BOJICTBEHHO- OIIK-1, BBITIOJIHEHUE JKC- VYyacTByeT B po-

TEXHOJIOTHUYECKas OIIK 3, TIEPUMEHTAITBHBIX Paspabotka n B€J€HUH DKCIIE-
ACATCIBLHOCTD. IIK-3, IIK- | uccnegoBanuii  u IPOU3BOACTBO PUMEHTAIbHBIX
4 WCIIBITAHUN 1O 3a- | JICKAPCTBCHHBIX paboT 1Mo ocBOE-
JTAaHHOM METOJIUKE, nperaparoB HUIO HOBBIX T€X-
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MaTeMaTH4ecKast Benenue pabor, HOJIOTHYECKUX
o0OpaboTka »dKcIie- CBSI3aHHBIX C MIPOLIECCOB,
PUMEHTAIBHBIX dapmareBTHYC- VIIPABJICHUIO CH-
JTaHHBIX. CKOHM cHCTEMOU CTEMOH KauecTBa
Ka4yecTBa MPOU3- JICKapCTBEHHBIX
BOJICTBA JICKap- CpeICTB
CTBEHHBIX CPEJICTB

6. MecTo NPpaKTUKHN B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

[MpakTrka oTHOCUTCs K BapuaTuBHOM YacTu biioka 2 (Ilpaktuku) wactu OITOIT u npoBo-
nuTcs B 6 cemecTpe.

Jlnist IpOXOKIeHUsSI IPAaKTUKA HEOOXOAMMBI 3HAHHS, YMEHHS M HaBBIKH, (hOpMUpYEMbIe
CJIEAYIOUMMU JUCUUIUIMHAMU / mpakTukamu: OOwmiast 6uonorus, OCHOBBI MUKpPOOHOJIOIHS,
Mukpockonuueckas TeXxHUKa, OCHOBbI OMOTEXHOJIOTHH.

3HaHUs, yMEHMs U HaBBIKH, ITOJIyY€HHBIE B X0J1€ MPAKTUKH, HEOOXOIUMBI JJIsl YCIIELIHO-
TO OCBOGHHSI CIEAYIOIINX AMCUUIUINH / IPAaKTUK: BHOTEXHOIOTUS MUKPOOPTraHU3MoB, [ eHeTu-
yeckas UHXKeHepHs U npoTreoMuka, CenbCKoxo3siicTBeHHast 6uoTexHonorus, OCHOBBI MUIIEBOM
ouorexnonoruu, buobezonacuocts, [IponsBoacTBeHHas npakTuka, [IpeaauniomMuas nmpakTHka.

7. Oobem npakTuku — 3 3ET.
8. IIpoaoKUTEIBLHOCTh NPAKTHKHN — 2 Henenu, 108 yacos.

9. Conep:kanue NPAKTHKHA M (pJOPMBI OTHETHOCTH 110 MPAKTHKE

Kox (b1) Buner pabotsl Kou- Dopmsbl
Ne | Pazgensl (3Tambl) MPakTUKU |  KOMIIE- Ha MPaKTUKE, BKIIOYas BO OTYETHOCTH
TEHINH CaMOCTOSATEILHYIO 9acoB | IO NMPaKTHUKE
paboTy CTYyJICHTOB

1. | 1. Opranuzanuonnbiii | OIK-1 — Usyuenue npo- 8 OTMeTKa 0

TAN rpaMMBI TIPaKTHKH POXOXkKIe-
— Ionyyenue nnau- HUU UHCTPYK-
BUYaJIbHOTO 3aJJaHHsI Taxka 1o TeX-

— O3HAKOMJIEHHE C HHKe 0e3-

0a30ii MpaKTUKU OIIaCHOCTH

— IIpoxoxaenue uH-
CTpYKTa)a 110 TEXHUKE
0e3onacHoCTH
- N3yuenue tpeboBaHuit
BHYTPEHHETO Pacropsii-

Ka yUpEXKJEHUS, T0JIK-

HOCTHBIE MHCTPYKIIHH,

IpaBujia TEXHUKU Oe3-

ONACHOCTH, MOKapPHOU

0€30IMacHOCTH
2. | 2. OCHOBHOIM YTan OIIK-1, | Omucanme obOopymoBa- | 16 | CoGecenoBa-
HUSI, METOJMK 00pabOTKH HUE, WHIWUBHU-
MOCYyNbl, PyK, 000pymo- nyanbHOE 3a-
BaHUs1, 0MOOOHEKTOB JTaHnue

JlemoHCTpa-
U IMPaKTH-




YECKUX

HABBIKOB
3. | 2.2. 3nakomctBOo ¢ 5abo- | OIIK-1 | M3yuenme wHcTpykimii | 16 | CobecenoBa-
paTopHBIM  OHOTEXHOJIO- 0 AKCIUTyaTauu 00opy- HUE, WHJUBU-
THYECKUM 00OpYy/I0BaHU- JIOBaHUS, U3y4€HHE pe- nyanbHOE 3a-
eM, OHoOOBEeKTaMH, WC- JKUMOB €r0 padOoThI aHue
MOJIb3yeMbIMH B OHOTEX- JlemoHcTpa-
HOJIOTHUU 1S IPAKTH-
YECKUX
HABBIKOB
4, |2.3. [InanupoBanue mukpo- | OIIK-3, | 3nakomcrBo ¢ mpuninu- | 18 | Cobecenona-
OHOJIOTHYECKOTO H 0OHO- [1K-3, naMu IUIAHUPOBAHUSA HUE, UHAWUBU-
TEXHOJIOTUYECKOI0  IKCIIe- [IK-4 | sKcriepUMEHTOB C YydYa- nyanbHOE 3a-
pUMEHTa W €ro IMpoBeJe- CTHEM OMO0OBEKTOB. TaHWe
HUE. AHanu3 BO3MOKHBIX JlemoHcTpa-
crocob6oB MUKpOOHOIIO- s IPaKTH-
THYECKOT0 U OMOTEXHO- YECKUX
JIOTUYECKOTO  JKCIEepPHU- HAaBBIKOB
MEHTOB B JTa0OPATOPHBIX
ycnoBusx. Ilmanuposa-
HUE HKCIIEPUMEHTA.
N3ydyeHne XuUMHYECKHX,
(U3UYECKUX W OHOJIOTH-
yeckux  (pakTopoB B
VIOpaBIEeHUU >KU3HEEes-
TEIBHOCTBIO  MHKPOOP-
TaHU3MOB  Pa3IMYHBIMU
KYJIbTYpaMH — MHKPOOP-
TaHU3MOB. Nsyuenue
KOHTPOJISI ~ TTapaMeTpOB
OCYIIECTBIICHUS MUKPO-
OMOJIOTUYECKOT0 U Ono-
TEXHOJIOTUYECKOTO TPO-
necca. 3HAKOMCTBO €
METOJIaMU  YIIPaBJICHUS
YCIIOBUSIMU JIJIT U3MEHE-
HUSl TEYEHHUS] MUKpPOOUO-
JIOTUYECKNX W OHOoTeX-
HOJIOTUYECKUX  TpPOIEeC-
COB.

6. | 3.3aKII0YUTELHBII ITAN 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 IPOBEIEHUs TEKYIIEro KOHTPOJIS U MPOMeKYTOYHOM

aTTeCTallun oﬁyqamumxca o JMCHMIIJIMHE

10.1 TlepeuyeHb KOMNETEHIHI ¢ YKa3aHHEM 3TANOB UX (JOPMHUPOBAHHS B MPOIECCe OCBOE-
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HHs 00pa30oBaTeJbHOI MPOrpaMMbl

Kon xomnierenuu Otan GpopMupoBaHuUs
OIlK-1 IIpomeKyTOUHBIN
OIIK-3 [TpomexxyTOUHBIN

I1K-3 [IpomexyTouHbII
I1K-4 [TpomexxyTOUHBIN

10.2 Onucanue nmoka3aresieil, KpUTEPHEB U IIKAJ OLEHUBAHUS KOMIIeTEHIM I

Komnerennusa OIIK-1 CrniocoGeH u3ydaTh, aHaTU3UPOBATh, UCTIOIH30BATh OMOJIOTHUECKHE 00BEK-
Thbl U IIPOLECCChI, OCHOBLIBAsACh HA 3aKOHAX W 3aKOHOMCPHOCTAX MAaTEMAaTHYCCKUX, (bI/ISI/I‘{eCKI/IX, XH-
MHYECKHX U OMOJIOTMUECKHX HAYK M UX B3aMMOCBS3SIX
N onk-1 CriocoOeH m3ydaTh, aHATH3UPOBATH, UCIIOIH30BATH OMOJIOTHYECKUE OOBEKTHI M MPOIECCHI,
OCHOBBIBasICh Ha 3aKOHAX W 3aKOHOMEPHOCTSIX MAaTeMaTHYEeCKUX, (PU3NIECKUX, XUMUUECKHX H OHO-

JIOTUHYCCKUX HAYK U UX B3aNUMOCBA3AX

OneHuBaeMblil pe3yabTaT
(meckpunTOpHI)

Kpurepun onenuBanus

[Ipouenypa
OLICHUBAaHUA

1. EcrecTBeHHBIE 3aKOHEI B3a-
MMOOTHOIIIEHHUA OMOO0OBEKTOB

l.AHanu3upyeTr cBoiictBa  OuoO-
00BEKTOB, O0YCIOBIIEHHBIE €CTe-

3ammmra oTuera

o0opynoBaHue, peaHa3HaYeHHOE
JUISL OCYILIECTBIICHUSI OuoJoruye-
CKHX IPOLIECCOB

§ MeX1y COOOM U C OKpYKaro- CTBEHHOHAYYHbIMH 3aKOHAMU
& el cpenoit 2.®opmynupyer TpeOoBaHMsS K | 3aluTa OTYeTa
OMOTEXHOJIOIMYECKMM OHOOOBEK-
Tam
1. Ycnonb3oBarsbononornueckue | 1.Mcrnonb3yer mnpaBuiia TeXHUKU | BoimonHeHue
0OBEKTHI M MPOLIECCHI 6e3omacHOCTH paboThl ¢ OMO00DB- | HHIAUBUAYAIb-
€KTaMU B JIabOpaTOpUu HOTO 33/1aHUs
2.Cobmroaer TpeboBaHus, | BeinonaHenne
npenbsBiIsieMble K 00paboTKe ja- | UHAUBUAYallb-
06opaTopHOH MOCY/IbI HOTO 3a/1aHHUs
3. TotoBUT B cOOTBETCTBMM C | Brimonmnenue
NPONMCSAMHU MUTATENbHbIE CPEJlbl, | UHAUBUYaAllb-
- pPacTBOPBI U PEaKTUBBI HOTO 33/1aHUS
8
5 4. Vicnonb3yet nmaboparopHoe | JleMmoHcTparus

HaBBIKOB pabo-
TBI C 000pymao-
BaHHEM

2.1lmanupoBaTh W BBITOJHATH
OMOTEeXHOJOTHYeCKHe Jiabopa-
TOPHBIC SKCIIEPUMEHTHI

1. Xapaktepusyer dTarnbl OHOTEX-
HOJIOTUYECKOT0 IKCIIEPUMEHTA

3amura oT4eTa

2.CaMOCTOSITENIBHO IJIAHUPYET U
BBITTOJTHSIET SKCIIEPUMEHTA

Brimonnenue
WHIUBUyaTb-
HOT'O 3aJIaHUA

1. HMcnonp3oBaHUs COBPEMEH-
HBIX METOAUYCCKHUX IMPUCMOB B
pabote ¢ 6GMO00OBEKTaMH.

Bnaneer
HaABBIKOM

1. Brnageer HaBbIKamMM COOJIOJE-
HUsl TpeboBaHus Ouobe3omacHo-
CTH IIpH paboTe ¢ 6M00OBEKTaMH

YcTHBIN OTUET

2.JIeMOHCTpUpPYET HABBIKM IIpHU
IIPUTOTOBJIEHUM KUJIKHX U TBEP-

Brinmonaenue
WHUBU]lyallb-
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AbIX IMUTATCIIBHBIX CPEA

HOTO 3aJaHus

3.Bnaneer HaBplkaMu BO31cH- | BrlmonHenue

CTBUS Ha XOJ SKCIIEPUMEHTA WHAUBUyallb-

HOTO 3a/1aHHUs

2. IInanupoBanust 6motexHomno- | 1.Bnageer HaBblkamu ompenene- | BeimonneHue
TMYECKOr0 JKCIEPUMEHTAa C | HUS ONTUMAJIBHBIX YCIOBUH CY- | HHAMBHUIYallb-

YUYCTOM 3aKOHOB U 3aKOHOMEPHO-
cTen MAaTCMaTHUYCCKHX, (1)1/131/1‘16-
CKHX, XUMHYCCKHX U Oouoyoruye-
CKHX HAaYK U UX B3aMMOCBSI3EH.

LIECTBOBAHUSA OMO0OBEKTOB

HOT'O 3aJaHUA

2.Binageer HaBbIKaMu IUIaHUpPO- | JleMoHcTpanus
BaHHS HEOOXOJHUMBIX YCJIOBHH | HABBIKOB BBI-
JUISL IPOTEKaHUs IIPOLIECCOB IOJIHCHUS ~ Ma-
HUMYJISIHAI
3. Hemonctpupyer BuaaeHue | JlemoHcTpanus
HaBbIKAMHM KOHTpPOJISI 3a XOJIOM | HAaBBIKOB BBI-
MUKPOOHOJIOTHYECKOTO WJIM OMO- | IOJTHEHUs  Ma-
TEXHOJIOTMYECKOI0 Mpoliecca HUIYJIALUI

Komnerenuus OIIK-3. CriocoOeH npuHUMATh y4acTue B pa3paboTKe aJrOpuTMOB M ITPOTPaMM,
HPUTOHBIX JJIS IPAKTUYECKOT0 IPUMEHEHUS B chepe cBoel NpodecCuOoHaIbHOM 1eATeIbHOCTH
U onk-3.1 Mcronb3yeT npuHIUIBL pa3pabOTKU aJrOPUTMOB M IIPOrpaMM, UCIOJIB3YEMBIX B cepe

cBOeH PoPeCCHOHAIBHON JEATEIbHOCTH.

OuieHHBaeMBI Pe3yabTaT
(neckpunropsi)

Kputepuu onieHuBanus

[Ipouenypa
OIICHUBAHUS

1.IIpuHIMIIBI TUTAHUPOBAHUS,
IIPOBEJICHUS, YIIpaBieHus: Ouo-
TEXHOJOTHYECKUM SKCIIEPUMEH-
TOM C MCIIOJIL30BaHHEM OHO00D-
€KTOB

1.JlaeT OlLIEHKY pONU XUMHYE-
CKHX, (pu3nyeckux u OUOJIOTH-
yeckux (pakTopoB B yIpaBiie-
HUU KU3ZHEIEATEIbHOCTHIO
MUKPOOPTraHU3MOB PA3TUYHbI-
MU KyJIbTypaMH MHUKpPOOpTra-

3ammra oTueTa

MHUKPOOPTraHU3MOB TIOJ BJIUS-
HHUEM €CTECTBEHHBIX M MPHUHY-
JUTEJILHBIX BO3JICUCTBUU
BHEITHEN CPEJIbI

— HHU3MOB
Sé*) 2. AHamm3umpyeT BO3MOXHBIC | 3amiuTa OT4eTa
™ CIIOCOOBI MUKpoOHoIOTHYe-
CKOT'0 M OMOTEXHOJIOTHYECKOTO
HKCIIEPUMEHTOB B Jaboparop-
HBIX YCJIIOBHSIX
3.0nuchiBaaeT 3KCIUTyaTalu- | 3alura oTyeTa
OHHBIE TpeOOBaHUS K 00OpY-
JIOBAaHUIO
1.Bmuste Ha Xom MuKpoOOHoIio- | 1.I'oTOBUT cpenbl ais moceBa | BeimonHeHne WH-
THYECKOTO U OHOTEXHOJOTHYe- | MUKPOOPTaHU3MOB JUBU]1yaJIbHOTO
CKOr0 JKCHEPUMEHTa C IOMO- 3aJIaHus
5 b0 XUMUYECKUX, pu3mdeckux | 2. HabOmromaeT 3a M3MeHeHHUs- | YCTHBINA OTYET
g 1 OMOJIOTUYECKHX (DAKTOPOB MH B  JKHU3HEIEITEIHLHOCTH
>




Bnaneer HaBBIKOM

HUs MI/IKpOGI/IOJIOI‘I/I'-IGCKI/IMI/I u
OHMOTEXHOJIOTHUYECKUMHU mpouncc-
caMHu

CTaBJICHUA PCKHUMOB IJid OII-
THUMAJIbHOI'0O poCTa MHKPOOP-
raHU3MOB

3.00cnyxuBaet naboparopHoe | JlemoHcTparus
obopymoBanue HABBIKOB  BBITIOJI-
HEHUSI  MaHUIy-
TSI
3. HaBeikamu paboTsl B 1abopa- | 1.Biageer cmocobamu moceBa | JleMoHCTpanus
TOPUU C PA3IUIHBIMU OMOOOBEK- | MITAMMOB  MHUKPOOPTaHW3MOB | HABBIKOB BBINOJ-
TaMu Ha MUTATEJIbHbIE CPEIbI HEHUSI  MaHUIy-
TSI
2.Bnaneer amropurmom pabo- | JleMoHcTpanus
ThI ¢ MUKPOOPTaHU3MaMH HABBIKOB  BBITIOJI-
HEHUSI  MaHUIy-
TSI
4. MonenupoBaHus M yIipaBJie- 1.Bnaneer HaBblkamu cormo- | JlemoHcTpanus

HAaBBIKOB BBIIIOJI-
HEHUSI MAHUITY-
TN

2. Buangeer HaBBIKAMH KOH-
TPOJIsl MapaMeTpOB OCYIIECTB-
JICHUS MHUKPOOHOJIOTHYECKOTO
U OMOTEXHOJOTUYECKOTO IMPO-
necca

JlemoHcTpanus
HaABBIKOB BBITIOJN-
HEHUSI MAHUITY-
JISTITAH

3.Bnageer HaBblkamMu ymHpas-
JICHHUS YCJIOBUSAMHU JUISI H3MeE-
HEHUSI TEYCHHS MHUKPOOHOJIO-
TMYECKMX W OHMOTEXHOJIOTHYE-
CKHUX MPOIECCOB

JlemoHCTpanus
HaBBIKOB BBIIOJI-
HEHUS MaHUITy-
TN

Komnerennus I1K-4 TIpoBenenne noaroToBUTEIBHBIX PabOT AJIS OCYIIECTBICHUS OUO-
TEXHOJIOTMYECKOro npolecca nonydeHus bAB
HNIIK 3.1 [loaroraBnuBaeT nocyny, 000pyJaoBaHue OMOJOTHYECKUE OOBEKTHI U MaTepUaIIbI
JUIs GMOTEXHOJIOIMYECKOT0 Ipoliecca

3Haer

IIpouenypa orue-
OrneHuBaeMblil pe3ynbTaT Kpurepun onieHuBaHus HUBAHUS
(meckpunropsi)
2.®@opMynupoBaTh  Ipa- | AHaIM3UPYeET ecTecTBeHHbIE yrpo3bl B | CobecenoBanue
BHJIA CaHUTApPHO- | OMOTEXHOJIOTUU
THTHEHHYECKOro  00ecre- | Criocoben cobTI0aTh CAHHTAPHO- CobecenoBanue

YyeHHUs1 OMOJIOTHYECKON U
MHUKPOOHOIOrHYECKON
0e30MmacHOCTH OHOTEXHO-
JIOTUYECKUX MPOU3BOJICTB
Y OXpaHbl TPy/Ia Ha HUX

3.00eceynBaTh BBINOJI-
HEHHE TPaBUI TEXHUKHU
0€30macHOCTH,  TIPOU3-
BOJICTBEHHOW CaHUTapuu
U OXpaHbl TpyJa

TUTHEHUYECKOro o0ecIieueHne OuoIo-
THYECKOW M MUKPOOHOJIOrHUYECcKOn Oe3-
OTACHOCTH OMOTEXHOJIOTUIECKUX TPO-
M3BOJICTB U OXPAaHbI TPyJa Ha HUX




[IpaBuia noAroToOBKU JaeT oneHky npoosiemam oxpansl Tpy- | CobecenoBanue
MOCY/bl, 00OPYIOBaHUSL | Aa B MUKPOOHMOJIOTHYECKOHN 1 OMoTeX-
OMOJIOTUYECKUX O0BEK- | HOJIOTUYECKOH MPOMBIIUICHHOCTH
TOB Ml MaTEPHAIIOB JIJIsI
OMOTEXHOJIOTHYECKOTO
mporecca
YmMeer roToBUuTh mocy- | [I[puMeHsieT Ha paKTUKE MpaBuja TeX- | BelmoaHeHue WH-
1y, o0opynoBaHue, Ouo- | HUKU O€30MMaCHOCTH, TPOU3BOICTBEH- TUBUAYATBHOTO
JIOTHYECKUE OOBEKTHI U HOW CAaHMTapHUU U OXPaHbI TPy 3aJaHHsI
MaTepHualsl 11 OUOTeX- | AHAIM3UPYET 3HAUCHHE CTEPUIIN3AlnK, | BoinoaHeHne HH-
HOJIOTHYECKOTO MpoLeC- | o0ecreurnBaroIel HCKIIOYCHHE oA~ | JUBUAYATBHOTO
ca JaHUE MIOCTOPOHHEH MUKPOQIIOPHI B 3a/laHus
MIPOU3BOJICTBEHHBIH MPOIIECC CobecenoBanue
&
S OnwuceiBaeT TpeOOBaHUs K obecrede- BremonHenue uH-
> HUIO JIMYHOUW 0€301aCHOCTH pabOTHHU- AUBUAYAJIBHOT'O
KOB OMOTEXHOIOTHYECKUX ITPEIIIPHUS- 3a/laHus
TUH (CTIeOACK I, NHINBUIYATBHBIC Cobecenoanme
CPEJICTBA 3aIUTHI).
dopmynupyeT TpeOOBaHUS K YCIOBUSAM | BeImonHeHne HH-
o0ecrieyeHUss MUKPOOHOIOTUYECKON JMBHIYyaTbHOTO
6e30macHOCTH OMOTEXHOJIOTUYECKHUX 3a/1aHus
MIPOM3BOJICTB CobecenoBanue
3.06ecneunBaet 0e3- 1.IlpuMensier 3HaHMA TNpaBWJ TEXHUKU | Beimonnenue vH-
OMACHOCTb Ha OMOTEXHO- | Ge30MacHOCTH, IIPOU3BOJCTBEHHOM ca- | AMBUIYaJIbHOI'O
JIOTHYCCKUX IIPOU3BOA- HUTApUU U OXPaHbl TpyAa s obecme- | SaHIA
CTBax 3a CYeT coOuoie-
4yeHUs1 OE30MaCHOCTH Ha OMOTEXHOJIOTH-
HUSI [TPABUIT TEXHUKH
6e30aCHOCTH, TIPOU3- YeCKUX TPOM3BOJICTBAX M B JlabopaTtop-
BOJICTBEHHOM canuTapun | HPIX YCJIOBHAX
Y OXpaHbI TPYJa 3a CYET
= MPABUJILHON ITOATOTOBKH
S MOCyAbl, 000pyIOBaHUS,
2 OHMOJIOTHYECKHUX 00BEK-
= TOB M MaTEPHAJIOB IS
5 OHMOTEXHOJIIOTHYECKOTO
% mpoiiecca
=
aa)

Komnerenmus I1K-3 [IpoBeeHre MOATOTOBUTEIBHBIX PaOOT JIJIsi OCYIIECTBICHUS OHO-
TEXHOJIOTHYECKOr0 Ipolecca nonydeHus bAB

HUIIK 3.2 'oTOBUT MHUTATENBHBIE CPEMBI VTS KYJIbTUBUPOBAHHS MUKPOOPTaHU3MOB-
IIPOYLICHTOB, KJIE€TOYHBIX KYJIbTYp )KUBOTHBIX U PACTEHUM, BUPYCOB 3aJaHHOI'0 COCTaBa JUJIs
IIPOBEICHUS IOCEBOB MUKPOOPIaHU3MOB-TIPOAYLIEHTOB HA TBEPABIC U KUJKNE MUTATEIbHbIE
Cpenbl BBIICICHUS U ITOJICPKAHUS UX YUCTBIX KYJIBTYD
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O1ieHUBaEeMBbIil pe3ysibTaT

Kputepuu onenrnBanus

[Ipouenypa ore-

HUBaHUs
(neckpunropsl)
2.IlpaBuna  caHuTapHO- | AHATM3HUPYET eCTeCTBeHHbIE YIpo3bl B | CobecenoBanme
THTUCHUYECKOTO o0ecre- | OMOTEXHOIOTHH
4CHUsT OHOJIOTHYECKOI M | CriocoGeH coGIoaaTh CAaHUTAPHO- CobecenoBanue
MHKPOOHOIOrHYECKOM TUTUEHUYECKOro obecriedeHne Ouoo-
0€30MaCHOCTH OHOTEXHO- | ryrgeckoil M MUKPOOHONOrHUYECKOiT Oe3-
JIOTMYCCKUX MPOU3BOLCTB | orracHOCTH OMOTEXHOJIOTHYECKUX TIPO-
H OXpaHbl TPy/la Ha HAX U3BOJCTB U OXPaHbI TPyJa HA HUX
S
=
o [IpaBuiia noAroTOBKH CaMocToATeIbHO TOTOBUT NMUTATENNbHBIE | BhiNonHenne nH-
MUTATENIbHBIX CPeJ s cpelipl, coOroaast Bce rpaBuia paboThl | JUBUIAYaIbHOIO
KyJIbTUBHPOBAHUS OMO- | B OMOTEXHOJIOTHYECKOH JIabopaTopuu 3a/laHus
00BEKTOB
YMeeT roToBUTh IHUTa- [IpumeHnsieT Ha IpaKTHUKE MpaBuia Tex- | BuinonHenue uH-
TEJbHBIE CPEIbl IS HUKHU 0€3011acHOCTH, MPOU3BOACTBEH- JTUBUAYaIbHOIO
KyJIbTUBHPOBAHUS OMO- | HOM CAHUTApUU U OXPAHBI TpyJa 3a/laHus
00BEKTOB AHanu3upyeT 3HaYyeHue CTepWIN3aluny, | BeimonHenue uH-
oOecrneunBaroIIel UCKIIOYEHHE M0Na- | JTUBUIYATbHOTO
& JaHWE TIOCTOPOHHEH MUKPODIOPHI B 3a/laHus
g IIPOU3BOJICTBEHHBIN MTPOLIECC CobecenoBanue
)
dopmynupyet TpeOOBaHUS K MOATO- CobecenoBanue
TOBKE MUTATENIbHBIX CPEJ] C TOUKH 3pe-
HUSL MUKPOOHOJIOTHYECKON 6e30macHoO-
CTH OMOTEXHOJIOTHYECKUX MPOIIECCOB
Hcnons3oBanus teope- l.Ilpumensier 3HaHUSA NpaBU TEXHUKH | BelnosnHeHue uH-
s THYECKUX 3HAHWil Ha 0€301MacHOCTH, TMPOU3BOJACTBEHHON ca- | AMBUYaJIbHOIO
£ | MpaKTHKE NPH PaboTe ¢ | yyranyy 1 oxpansl Tpyaa s obecre- | SAAHHA
§ [THTATCILHBIME CPCIAMI | o Ge30MACHOCTH HA GHOTEXHONOTH-
; YeCKUX MPOU3BOJCTBAX U B J1abopaTop-
% HBIX YCJIOBHUSIX MPU MPUTOTOBJICHUU TTH-
5 TaTEIbHBIX CPEN.

Komnerennus IIK 4 IlpoBenenne 6MOTEXHOIOTHIECKOTO MPOIIECCa C UCIIOIH30BAHUEM KYITb-
TYP MUKPOOPTaHU3MOB, KJIIETOYHBIX KYJIBTYpP PACTEHUM U KHUBOTHBIX, BUPYCOB

U 1ix-4.1 O6ecnieunBaeT KyIbTUBUPOBAHUE MUKPOOPTaHU3MOB-TIPOIYLIEHTOB, KJIETOUHBIX KYJIb-
Typ ’KMBOTHBIX U pacTEHUH, BUPYCOB
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OueHuBaeMblil pe3yabTaT

Kpurepuu onenuBanus

[Ipouenypa oue-

HUBAHHS
(meckpumnTopsI)
2.0co0eHHOCTH  MHKpPO- | AHAIU3UPYET BO3MOKHOCTb ITPOBEIC- CobecenoBanue
OpPraHU3MOB, KJIETOYHBIX | HUS PA3JIUYHBIX OMOTEXHOJIOTHYECKUX
KYJIBTYp PacT€HHUH U JKU- | IPOLIECCOB C HCIOIB30BaHUEM MHUKPO-
BOTHBIX, BHUPYCOB, I103- | OPraHU3MOB, KJIETOUHBIX KYJIbTYp pac-
BOJIIIOLIME  HCIOJB30- | TEHUH M KUBOTHBIX, BUPYCOB
BaThb MX B OMOTexHOIO- | CriocoOeH co0moaaTh CAaHUTapHO- CobecenoBanue
IMYECKUX  OKCIIEPMMEH- | THTUEHHYECKOro odecreueHne Onoo-
Tax THYECKOM M MUKPOOHOIOrnYecKon 6e3-
§ OTACHOCTH OMOTEXHOJIOTUYECKUX TPO-
= U3BOJICTB M OXPaHbl TPYAa Ha HUX
3HaeT aIropuTM TPOBe- | AHATM3UPYET BO3SMOKHOCTH Pa3iiny- Beimonnenue uH-
JeHusl OMOTEXHOJOrnye- | HbIX OM00OBEKTOB — MHUKPOOPraHH3- JUBHLyaIbHOTO
CKOTO TpoIecca C HC- | MOB, KIIETOYHBIX KYJIBTYp PaCTCHUH U 3aJaHHs
[I0JIb30BaHUEM  OMO00B- | JKUBOTHBIX, BUPYCOB
EKTOB
YMeeT roroBuTh nHUTa- | AHAIM3UpYET 3HaueHue crepuinsanuy, | CobecenoBaHue
TEJbHBIE CPEbl JUIS o0ecrieunBaroIlell HCKIII0YeHHeE Tona-
KyJIbTUBUPOBaHHS OMO- | IaHWE MOCTOPOHHEH MUKPOQIIOPHI IPH
00BEKTOB IPUTOTOBJICHUH MUTATENbHBIX Cpell B
71a00PATOPHBIX YCIOBHUSIX
dopmynupyeT TpeboBaHUs K MOATO- CobecenoBanue
5 TOBKE NMUATATEIBHBIX CPEJ] C TOUKH 3pe-
g HUSI MUKpOOHOJIOrMYecKol 6e30macHo-
~ CTH OMOTEXHOJIOTHUECKUX MPOIIECCOB
['oTOBUT TBEpAbIE U )KUIKUE MUTATEb- | BhIoONHEHNE WH-
HBIE CpEJIbI JMBHLyaIbHOTO
3aJaHHs
Hcnonp3oBanus Teope- ObecneunBaeT KyJIbTUBUPOBaHME MHUK- | BrlnosHeHMe uH-
E THYECKHUX 3HAHUH 110 pOOpPraHU3MOB-IIPOAYLIEHTOB, KJIETOY- AUBUAYAJIIBHOT'O
= | ObecriedeHmio Ky TbTHBI- |y KYJIbTYp KHUBOTHBIX M pacTeHmii, | SAAaHIA
& | poBaHHS MHKpPOOpPTaHU3-
T BUPYCOB, NpPUMEHSAsS 3HAHMA MpPaBUII
= MOB-TIPOIYIICHTOB, KJIe-
§ TOUHBIX KYTBTYD KHBOT- TGXHI/IKI/Iu 0€30MacHOCTH,  MPOU3BOJ-
5 HBIX M DacTeHHUil, Bupy- | CTBCHHOI CAaHHTApHH i OXPAaHBI TPy,
A | cos

Komnerenuus IIK 4 [IposeneHre 6MOTEXHOIOIMUYECKOTO MPOIIECCa C UCIIOIb30BAHUEM KYITb-
TYp MHUKPOOPTaHU3MOB, KJIETOUHBIX KYJIbTYP PACTEHUN U KUBOTHBIX, BUPYCOB
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U 1ik-4.2 CiocoOeH mpou3BeCTH cenaparuio KyJabTypalbHON KUAKOCTH U OMOMACCHI JIJIsl ITPOBe-
JeHUs OMOTEXHOJIOTHUECKOTO MPOoIlecca C LEeNbI0 BbIICICHUE TPOIyKTa OMOCHHTE3a, IIPOBEIe-
HUE OYMCTKHU M KOHLIEHTPUPOBAHMUS C LIEbIO MOTyYeHHE TOTOBOM opMbl (hepMEHTHBIX Iperna-
paToB, MPOOHOTHKOB, MPEOMOTHKOB, JIEKAPCTBEHHBIX CPEJICTB, BAKIIMH, OMOYA00pEHHIA

[Ipouenypa oue-
OueHuBaeMblii pe3yabTaT Kpurepuu onennBanus HUBaHU
(meckpumnTopsi)
.Oco0EHHOCTH MHKpPOOp- | AHAIU3UPYET BO3MOYKHOCTD IIPOBEIE- CobecenoBanue
TaHU3MOB,  KJIETOYHBIX | HUS PA3JIMYHBIX OMOTEXHOJOTUYECKUX
KYJIbTYp PacTeHUH M KU- | MPOIECCOB C UCIOIB30BaHUEM MHUKPO-
BOTHBIX, BHUPYCOB, I103- | OPraHU3MOB, KJIE€TOUHBIX KYJIbTYp pac-
BOJISIFOILIME  MCHOJB30- | TEHUM U KUBOTHBIX, BUPYCOB
BaTb UX B OMOTexHOIO- | CriocoOeH co0moaaTh CaHUTapHO- CobecenoBanue
TMYECKUX  OKCIEPHUMEH- | THTHCHHYECKOTO 00ecIedeHne Onoio-
Tax TMYECKOH U MUKPOOHOIOTUYECKOH 0e3-
§ OMACHOCTH OMOTEXHOJIOTUYECKUX MPO-
= M3BOJICTB M OXpaHbl TpyAa Ha HUX
3Haet anroput™ noiyde- | OCylIeCcTBISET MOTYYEHHUS U3 KYJIbTy- | BbinmoaHenue uH-
HUS KYJIbTYpalbHOU PaJIbHOM JKUJIKOCTH U OMOMACCHI MPO- JUBU]1yaJIbHOTO
KHUIKOCTU U OMOMACChI JIyKTa OMOCHHTE3a 3a7aHus
JUISL IPOBEJIEHUsT OHO-
TEXHOJIOTHYECKOTO TPO-
1ecca ¢ 1eNblo Bblelie-
HUE NPOAYKTa OMOCUHTE-
3a
YMeeT mosib30BaThCA [Ipou3BoauTH cenapaiiio KyiabTypaib-
00OpynOBaHUEM TSl TO- | HOM KHUAKOCTH M OMOMAacCHI 7Sl TIPOBe-
Jy4eHUst U3 KYJbTY- JIeHUs1 OMOTEXHOJIOTUYECKOTO TpoIiecca
5 paibHOM KUJKOCTU U Brigensier npoaykt 6MocuHTe3a, Ipo- | BeimonHenue nH-
g OroMacchl IPOAYKTa BEJICHUE OYHCTKHU JTUBUTYaJIbHOTO
- OMOCHHTE3a 3a1aHUs
Ucnons3oBanus Teope- ObecnieunBaeT KyJabTUBUPOBaHHWE MHK- | BbinosnHeHue uH-
THYECKHUX 3HAHUH 110 pOOpPraHU3MOB-IIPOAYLIEHTOB, KJIETOY- AUBUAYAJIIBHOT'O
= 00ECTEeYCHHIO KYNbTHBH- | yp iy KYIbTYp JKMBOTHBIX M pacTeHmii, | SAAaHIA
% POBAHHA MUKPOOPTaHH3- BUPYCOB, NPHUMEHSISI 3HAHUA TPABUI
2 MOB-TIPOJTYIICHTOB, KJIe-
5 TOUHBIX KYTBTYD KHBOT- TGXHI/IKI/Iu 0€30MacHOCTH,  MPOU3BOJ-
= HbBIX M PACTEHNIl, BUPY- CTBEHHOW CaHWUTApPHH W OXPaHbl TPyJa
% COB pU  TOJYYCHUH TIOJYyYeHHUE TOTOBOM
5 ¢dbopMbI pepMEHTHBIX MpenapaToB

Onucanue mMKAaJ OLleHUBAHUSA

KpI/ITepI/II/I OLICHUBAHUA PE3YJILTATOB IIPOXOKACHHUA ITPAKTUKU
OIz!eHKCl «OmMJUYHO» eébvicmaseisiemcs. BO BPEM OLICHKHU 3HaHI/II71, 0T4eTa, CTYACHT 4YCT-
KO W MpPaBWIBHO HACT OMNPCACIICHUA, IMMOJIHO PACKPLIBACT COACPKAHUC HOHHTHﬁ, BCPHO HUC-
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MOJIb3YET TEPMUHOIIOTHIO, TIPU 3TOM OTBET CAMOCTOSTEIbHBIN, UCTIOIB30BAHbI paHee MPUOO-
pPETEHHbIE 3HAHMSI, BBIMOIHSIET BCE OMNEpalllH, MMOCIEI0BATEIbHOCTh X BBINOJIHEHUS J0CTa-
TOYHO XOPOWIO NPOJyMaHa, JIEHCTBHE B LIEJIOM OCO3HAHO; BJIAZCET BCEMH HEOOXOJMMBIMH
HaBBIKAMH, CIIOCOOCH BBIMOMHATh KomreTeHnun (OIIK-2, TIK-2, TTIK-4) B HecTaHIapTHBIX H
HEMpPEABUICHHBIX CUTYAIIUAX, CO3/1aBasi IPU 3TOM HOBBIC MPABUJIA U AITOPUTMbI JIEHCTBUM.

Oyenka «xopouwioy — 8vicmasisiemcs, eciu cmyoeHm ONpeaeTeHUs MOHITUM 1aeT He-
MOJIHBIC, JIOMYCKAET HE3HAYUTEJIbHbIC HApYIICHUs B IMOCJIEAOBATEIBHOCTU HM3JI0KEHUS, He-
00JbIIMEe HETOYHOCTU MPHU HCIIOJIB30BAHUM HAYYHBIX KaTEropuii, OpMyIUpOBKU BHIBOJIOB,
BBITIOJIHSIET BCE OMEpaliu, MOCIeA0BaTeIbHOCTh UX BBIMOJHEHUSI COOTBETCTBYET TpEeOOBaHU-
SM, HO JICHICTBHE BBIMIOJIHAETCS HEIOCTATOYHO OCO3HAHHO; B LI€JIOM BJIa/IeeT HEOOXOAUMBIMU
HaBBIKAMU ¥ cr1ocoOeH BoInoHATh komnereniuu (OITK-2, [TK-2, ITK-4)

OyeHnka «y00671emeopumenbHoy BblCMABIAemcs, ecliu CMyO0eHmoM YCBOCHO OCHOB-
HOE COJIep KaHMe, HO M3Nlaraercs ()parMEeHTapHO, HE BHITIONHSET HE BCE OMEpaIluu JCHCTBUS,
JIOTTYCKaeT OIMOKU B BIaJIeeT HE BCEMH HEOOXOAMMBIMU 00YYaIOIIUNCS, ONPEIEICHUS TOH -
THUW HEIOCTATOYHO YETKHE, HE UCIIOB3YIOTCA B KAUeCTBE JI0KA3aTEIHCTBA BHIBOBI M 0000111e-
HUS U3 HAOMIOJIEHUH, JOMYCKAIOTCS OMMOKH B UX U3JI0KEHUHU, HETOYHOCTH B UCIOJIb30BAHUU
MpOPECCHOHAIBHON TEPMHUHOJIOTHH; BBHIMIOJHAET HE BCE OINEpaluu JCHCTBUA, IOMYCKAaeT
OIIMOKY B MOCJIEI0BATEILHOCTH UX BBHITIOJHEHHUS, IEHCTBUE BBIMOIHICTCS HEJOCTATOUHO OCO-
3HAHHO; BJIQJICET HE BCEMH HEOOXOIAMMBIMU HABBIKAMH, MMCIOIIUNCS OMBIT ()parMeHTapeH;
CIOCOOEH BBITIOIHATH KOMIIETCHIINU.

Oyenka «Heyo0061emeopumenbHo» 6biCMasisemcs eciy OCHOBHbIE TpeOOBaHUS HE
BBITMIOJTHEHBI, MPU OIIEHKE paboThl, OTUETE HE JaeT OTBETHI Ha BCIIOMOTATENbHBIE BOMPOCHI,
JIOITYCKaeT TpyObie OMMMOKY B MICIIOJIH30BAaHUHM TEPMUHOJOTHH; BBITIOIHSCT JIUIIb OTACIbHBIC
orepaiuy, mocjie0BaTeIbHOCTh UX XaOTHYHA, ACWCTBUE B LI€JIOM HEOCO3HAHHO; HE BIAJEET
BCEMHU HEOOXOIMMBIMU HABBIKAMH, OOYYArOMIMICS HE CIIOCOOCH BBIMONHSTH IJIAHHPYECMBIS
POrPaMMOI KOMITETEHITUH.

10.3. TunoBble KOHTPOJIbHbIE 3aaHUS WJIH MHbIe MaTepHaJibl, HeOOXOAUMBIE IS
OLICHKM 3HAHWI, YMEHUH, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH, XapaKTEPH3YIOLIUX
3Tanbl (POPMHUPOBAHUSI KOMIIETCHIIHI B IIpo1ecce OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

10.3.1. 3aganusi HA NIPAKTUKY
1. W3yuuth TpeGoBaHMs BHYTPEHHETO paclopsiaKa yUpeKIACHUs, JOJKHOCTHbIE HHCTPYKLINH,
IpaBUiIa TEXHUKH 0€30MacHOCTH, MOXKAPHON 0€30IMacHOCTH
JlaTh xapakTepuctuke 0a3e MpakTUKU
N3y4nTh TEXHUKY 0€3011acHOCTH pabOThl ¢ MUKPOOPTaHU3MaMH B 1a0OpaToOpuu
W3yuuts npaBuia paboThl ¢ MUKPOOPraHU3MaMu
Omnucatp 1abopaTopHOE 000PYAOBaHHUE
[ToaroroButs paboyee MecTo
[ToaroToBUTH 11 pabOTHI OCYRY
[IpuroToBUTH BaTHBIE MPOOKU U METIU IS pabOThI
[TponesnHduimpoBars BaTy, QHILTPOBAIbHYI0 OyMary c MOMOIIBIO CYXOBO3AYLIHOTO
ANEKTPHYECKOTO.
. IIpoBecTH MOATOTOBKY M CTEPHIIM3ALHUIO TOCYIbI, HHCTPYMEHTOB U HPHOOPOB, TEpPMO-
craTa, aBTOKJIaBa
11.TIpuoOpectu HaBbIKM OOeCIeUeHUs YCIOBUM AJI >KM3HEACSITEIbHOCTH MUKPOOP-
TFaHU3MOB
12.VI3yunTh METOIbI KyJIbTUBUPOBAHUS OAKTEpU B OMOTEXHOJIOTUU
13. [To3HaKOMHUTBCS C MIPUHIUITIAMH TUTAHUPOBAHMUSI, IPOBECHHUS, YIIPABICHUSI OHMOTEXHOIIO-
TMYECKHM 3KCIEPHMEHTOM C MCIIO0JIb30BaHHEM OHO0OBEKTOB
14. Hayuutbcsi BIUATH HA XOJ MHUKPOOHOJIOIMYECKOr0 U OMOTEXHOJIOTMYECKOTO IKC-

LCoNoOAWN

[EEN
o
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9.

MEPUMEHTA C TTIOMOIIBI0 XUMHUYECKHX, GU3MUECKUX U OMOIOTHYeCKNX (DaKTOPOB
15. Hayuyutbcst IpOBOAUTH CEMapalyio KyJIbTypadTbHOM KUIKOCTH JJIs MOTY4eHUsS PEepMEHT-
HBIX NIPETapaToB

10.3.2. 33[[31-[1/[9[ AJIA OHCHUBAaHUSA MPAKTUYIECCKUX HABBIKOB

YMeTb NpUMEHSTh CPENICTBA UHIANBHYyaTbHOH 3aIUTHl OT MUKPOOHON KOHTAaMHHALUU
[IponemoHcTprpoBaTh PabOTy CYXOBO3AYIIHOIO AIEKTPUUECKOTO TepMOCTaTa
[TponeMoHcTpUpOBaTH pabOTY CYMIMIBHOTO IKada
[IpUroToBUTH CYCHEH3UIO KJIETOK C TOMOIIbIO LIEHTPUYTH
Onpenenutb KUCIOTHOCTH cpebl ipu nomou PH-merpa
[Tpu momorm ynbpTpasBykoBoii moiiku EImasonik S10H (0,8:1) ¢ HarpeBoM mpoBeCcTH Mpej-
CTEPUIIN3AIMOHHYI0 00pab0TKYy MUKPOOHOIOTHYECKOTO 000pyI0BaHUS
[TponemMoHCTpHpOBaTh HABBIKK pabOTHI ¢ O0OKCOM abaKTepualbHBIM BO3AYyIIHOU cpenbl BAB
— «JlamunHap-c»-1,2
[TponesundumpoBars 0TpabOTaHHBIA MaTepHaj, Ja0OpaTOPHYIO IMOCYAY, HHCTPYMEHTa-
pUii, UHBEHTApb

[TpoBecTH mpencTepriIM3aliOHHYI0 00pa0OTKY MHCTPYMEHTApHsI NpPU MOMOIIM YIIbTpa-

3BYKOBOﬁ BaHHBI

10.
11.

12.
13.

14.
15.
16.
17.
18.
19.

20.

[TpUroTOBUTH MUTATEIHHBIC CPEIIBI

[TponemMoHCTpUpOBaTh HABBIKU PabOTHl CO CTEPUIU3ATOPOM MAPOBHIM aBTOMATOM C BO3-
MO’KHOCTbIO BbIOOpa pexxuMoB crepunusanuu ['Ka-25 113

[TponemoHcTpUpOBaTh HaBBIKU PabOTHI ¢ TMOGUIBbHOM cymikoi Va Co2
[TpogeMoHCTpUPOBATh HABBIKK PabOTHI C TEPMOCTATOM DJIIEKTPUYECKHM CYXOBO3ITYITHBIM
TC-1/80 CITY

OneHnuTh CBOMCTBA MUKPOOPTaHNU3MOB, MO3BOJISIOIIMMHI HCIIOIB30BaTh UX B KauecTBEe OHMO-
00BEKTOB

Omnwucare crocoObl MPUTOTOBJICHHUS CPE VTS TOCEBA MUKPOOPTaHH3MOB

OBnazeTs ciocob6aMu Mmocesa MTaMMOB MUKPOOPTaHIU3MOB Ha MUTATENbHBIE CPEIbI.
OnpenenuTs ONTUMAIBHBIA PEXKHUM IS POCTa MUKPOOPTaHU3MOB

OxapakTepu30BaTh METOJbl KOHTPOJIS TapaMeTPOB MUKPOOHOIOIHYECKOTO U OMOTEXHOJIO-
THYECKOTO TpoIecca

YMeTh NpOBOAUTH CEMapaluio KyIbTypadbHOM XUAKOCTU i MONydeHUs (epMEHTHBIX
npenapaToB

Omnwucare cocoObl yNpaBieHUs MHUKPOOMOIOTMYECKHUMH M OMOTEXHOJOTMYECKHUMHM IpPO-
IIeccaMu.

10.3.3. UnauBuayabHbIE 3a]aHUS

I/IHI[I/IBI/I)IyaJ'IBHI)Ie 3aaaHuA OJid OHCHHUBAHUA TMPAKTHUYCCKUX HABBIKOB BBIJAIOTCS CTYACHTY

Ha MEepHoJ] MPAKTUKHU C IETbI0 PACHIMPEHHS ero MPOo(peCCHOHATBHBIX KOMIIETEHIIMN, 00yUeHHs
NPUHILIMIIAM aHallM3a U CHUHTEe3a, HAKOIJICHUS MaTepHajioB JUIsl KBaJIM(UKAIIMOHHOM paloTHhl,
IIPUBUTHUS HABBIKOB CAMOCTOSTEIbHOTO IIPUHATHUS PELLICHUMN.

WuauBuayanbHble 33JaHUS 110 HAPABICHHOCTH U (popMe MOTYT MPEeACTaBIATh cO00i:

1. ComnocraBUTENbHBIN aHATHU3 PA3IMYHBIX TEXHUKO-TEXHOJIOTHYECKUX PEIICHHI;

2. OnpeneneHne «y3KHX» MECT B TEXHOJIOTHYECKOM POIIECCE;

3. CucrteMaTH3aIHIO CBEJICHUN HAYYHO-TEXHUYECKOTO XapaKTepa,

4. PaboThl aHATUTUYECKOTO UJIH SKCIEPUMEHTAIBHOIO XapaKTepa, BXOASIINE B IPOTrPaMMBI
HUP xadenpsl, yHuBepcuTera.

3aaHus BBIAAIOTCS CTyJ€HTaM PYKOBOAMTEIEM MPAKTUKU. Pe3ynbTaThl BHIIOJHEHUS UHAU-

BUAYAJIbHBIX 3aJIaHHU# BKIIFOYAIOTCS B OTYET II0 IMPAKTHUKE

15



10.3.4. OTueTr Mo NpaKTUKe
CrpykTypa oTueTa Mo MpakTUKE MpHuBeAcHa B «METOIUYECKUX PEKOMEHAAIUAX IO Ca-

MOCTOSTEIIbHOM OpraHusanuu pa6OTBI Ha IIPaKTHKE

10.3.5. 3ammTa oT4eTa MO NPAKTHKE
3amuTa OTYETOB 1O MPAKTHKE MPOBOIUTCS Ha Kadeape B COOTBETCTBUU C IpadUKoM

yueOHoro mpoiecca

10.3.6. MeToauyeckne MaTepHaJibl, ONpeae/siiome Mpoueaypbl ONeHUBAHUS 3HA-

HHUH, YMEeHUIl, HABBIKOB U (WJIH) ONBITA JeSITeJILHOCTH, XapaKTePU3YIOUIUX 3Tanbl (P)OPMHU-
POBaHUSA KOMIIETEHIUI

1.

2.

7

9.

Bomnpocsl 1i1st cobeceoBaHust

Kakue mpaBuiia TeXHUKH 0€30I1aCHOCTH, IPOM3BOJICTBCHHON CAHUTApUH, ITOXKAPHOI Oe3omnac-
HOCTH W OXPAHBI TPyJa HEOOXOAMMO COOMI0AaTh B Jaboparopun’?

Kakue npoOieMbl oXpaHbl TpyJa CTOST Mepe] padOTHUKAMH MHUKPOOHOJIOTHUYECKOW 1abopa-
Topun?

.HpO&HaHHSHPYﬁTe 3HAUCHHUC CTCPUIIM3AllUU, 066CH€‘II/IB3.I-OH_IGI71 HCKIIIOYCHUC ITOIMaAaHHEC I10-

CTOPOHHEW MUKPOQIIOPHI PU paboTe B MUKPOOHOIIOTUYECKON TabopaTopuu

.Kakne ocHOBHEIE 3aKOHBI C€CTCCTBCHHOHAYUYHBIX IAUCHUIUINH IPUMCHSAIOTCA B HpO(i)eCCI/IO—

HAJILHOU JIEATEbHOCTH OMOTEXHOJIOTOB?

. Kakue BHUABI ACATCIIbHOCTU BKIIIOYAKOT 3TAIlbl TCOPCTHYCCKOI'O M SKCIICPUMCHTAJILHOI'O HC-

cienoBanua?

. Onummre 3Tanbsl MUKPOOHOIOTHYECKOT0 3KCIIEPUMEHTA
. Oxapakrepu3yiTe METOJUYECKHE PUEMBI [T0 OPraHU3aLUU PadOThl C MUKPOOPTraHU3MaMHu
8.

Onummre OCHOBHBIE TPEOOBAHUS K KOHTPOJIIO 32 MUKPOOHOIOTHUECKUM WM OMOTEXHOJIOTH-
YECKHM IPOIeCCaMu
C kakux MepoIpHusATHI He0OX0IMMO 000pYyI0BaTh pabodyee MecTo?

10. OnmmuTe crocoObI 3aUTH OT MUKPOOHON KOHTAMHHAITUH
11. Onumute ycTpoiicTBO M OCHAIIEHHE MUKpOOHOIOrHuecKoi 1adboparopun?
12. Kakue TpeOoBaHUs MPENBSIBISIOTCS K 000pYIOBaHUIO pab0Yero MecTa B MEKpOOHOIOTHYE-

cKoif 1abopaTopun

13. Onmmure cpencTBa WHANBUAYAIBHON 3alIMTHI JJAOOpaHTa MUKPOOHOJIOTHYECKOM Jlabopa-

TOPHUH

14. [Ipoananu3upyiTe 3HAYEHHE CTEPUIIM3AINM, OOECIIEUMBAIOLIEH HCKIIOYEHHE MONaJaHue

OCTOPOHHEH MUKPO(]IIOPHI TpU paboTe B MUKPOOHOJIOTHYECKO TabopaTopuu

15. Kakue TpeboBaHus MPeIbABISAIOTCS K TOCY/I€ B MUKPOOHOIOTHUecKoi abparopun?

16. OnumuTe BUABl CTEPUIN3ALMU OCY 1] B 1a00paTopun

17. OnummTe METOIBI CTEPUITU3AIINH BaThl, MaPJIH

18. Kakue metoap! Ae3uHGEKIINN UCTIOIB3YIOTCS B MUKPOOHOIOTHYeCKOi Taboparopun?

19. Onwmure mpuOOpPHI, MPUMEHsIEMbIE B MUKPOOHOJIOTHYECKOM aHAITN3e

20. OnumuTe ycTpoHCTBO JIAMUHApHOTO OOKCca

21. OnuimTe cBOMCTBa OMOOOBEKTOB, ITO3BOJIIOIINX MCIOIh30BaTh HX B KAYECTBE OHOOOBEKTOB
22. OnumuTe cyOKJIETOUHbIe CTPYKTYpHI (BUpYCHI, utasmuael, JIHK mMutoxonapuit u xmopo-

iactoB, saepHas JJHK) kak OnooObeKTs

23. OnumuTe 6GaKTepuu U MUAHOOAKTEPUN KaK OMOOOBEKTHI

24. Onuiute rpulbl Kak 6M000BEKTHI

25. OnuiuTe BOJOPOCTU Kak OMOOOBEKTHI

26. OnumuTe mpocTeiime Kak 0M000bEKTHI

27. OnumuTe KyJIbTyphl KJIETOK PACTEHUN U )KUBOTHBIX KaK OMOOOBEKTHI
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28. OnumuTe pacTeHus — HU3Iue (aHa0eHa-a30I1y1a) U BBICIINE — PICKOBBIE KaK OMO00BEKTHI

29. TpeOGoBanus, peAbsIBIsIEMbIC K OMO0OBEKTaM

30. Kak mpurotoBuTh nuTatenbHble cpeabl cornacHo nponucsam (MIIb, MITA u cpex ¢ yrieso-
namu)?

1. Onummre MOpsAAOK MPUTOTOBJICHUS MUTATEIBHBIX CPE IS KYJIbTUBUPOBAHUS H30JIMPOBAH-

HBIX KJIETOK U TKaHeH

. Onucath anropuT™M MOCeBa MUKPOOPTaHU3MOB Ha CKOIICHHBIN MSCO-TIEITOHHBIN arap

. Kak npoBecTu noceB MUKpOOPraHM3MOB YKOJIOM B CTOJIOMK IJIOTHOW MUTATEIBbHOMN cpeibl?

. Onmcats MeTO MOCEBAa MUKPOOPTaHU3MOB TETIIeH Ha IUIOTHYIO cpeny B yamky [lerpu

. Kak mpoBecTn moceB MUKpPOOPraHU3MOB ILIATEIEM WM TAMIIOHOM Ha IUIOTHYIO MHUTATellb-

HyI0 cpeay B yawky llerpu?

6. OnucaTh METOJA MOCEBA MUKPOOPraHU3MOB B TOJILLY IUIOTHOM NHUTATEJIbHOW NMUTATEIbHON
cpezbl

7. Kak oLeHHMTb KH3HECTIOCOOHOCTh KJIETOK IPOXIKEH B CPAaBHEHMM C KOJIMYECTBOM ITOCTOPOH-
Hell Mukpodmopsi?

8. Kak ocyiiecTBUTh KyJbTUBUPOBAHUE APOIOKEN B a3pOOHBIX YCIOBUAX

9. Kak ocymiecTBUTh KyJbTHBHPOBAHUE APOIOKEH B aHAIPOOHBIX YCIOBUSIX

10. Kak BbI1eIUTh U3 NOYBBI MUKPOOPIaHU3MBI, IPOAYLUPYIOLIHE IHIPOIUTHYECKUE (hepMEeH-
ThI?

11. Jlnst yero npeiHa3HauY€H CyXOBO3AYIIHBIN 3JIEKTPUYECKUI TepMocTaT?

12. JIns gero npenHa3HaveH CYIIMIBHBIN mKag?

13. Kak npuroToBUTh CYCIEH3HIO KJIETOK C TOMOIIbIO LEHTPUDYTH

14. Meton onpeneneHust KUCIOTHOCTh cpeibl ipu oMot PH-Merpa

15. Onucath MeTOMbI MPEICTEPUIH3AMOHHON 00pabOTKH MHKPOOHOIOTHYECKOT0 000pyI0Ba-
HUS

16. lns yero ucnonws3yercs Ookc abakTepuaibHbIl Bo3ayliHOM cpenbl BAB — «Jlamunap-c»-
1,27

17. MeTtoibl MOATOTOBKY U CTEPHIIN3ALIMH [TOCY/Ibl, HHCTPYMEHTOB U MPUOOPOB

18. Crtoco6b1 00paboTKH MEPUYATOK, pyK

19. Metonbl 0Kpacku Ma3KoB

20. MeToipl MUKPOCKOTTHH Ma3KOB

21. OnucaTh aaropuT™M MpPOBEICHUs OMOTEXHOJIOTHUYECKOT0 Mpolecca ¢ UCIOJIb30BaHUEM Ouno-
00BEKTOB

22. OnucaTh Mpolecc MoJydeHus! MPoJyKTa OMOCUHTE3a U3 KYJIbTYypaJlbHOW *KHUJKOCTH U Ono-
Macchl

Ok wiN

OTt4er no MPaKTUKE

Cmpyxmypa omuema

1. Beenenue, ompezensioniee elb U 3aa4i MPaKTHKH.

2. OcHOBHAs YaCTh OTYETA:

1-it pa3nen — xapaKTepUCTHKA OPTaHHU3AINH B IIEJIOM, a TAaK)Ke MOJpa3elieHus, B KOTOPOM CTY-
JICHT MPOXOJINJ MPAKTUKY; OIMUCHIBAIOTCS €T0 JIOJDKHOCTHBIE 00SI3aHHOCTH;

2-i pa3zien — aHalu3 BBHITIONHEHUS 3aJaHUI HA TPAKTHUKY.

3. 3axirodeHre OT4eTa Mo MPaKTUKE MOJABOIUT UTOT TIPOBEJACHHONW paboTe, COACPIKUT BBIBOIBI,
MPEJIOKEHUS U PEKOMEHIAIIMU TI0 COBEPIICHCTBOBAHUIO TMPAKTUKU.

4. Tlpunoxenue — rpaduKu, TaOIUII, KOITUU JOKYMEHTOB, CTATUCTUYCCKHUE JIAHHBIC, pe3yJIbTa-
Thl UHTEPBBIOUPOBAHHUSI, AHKETUPOBAHUS U TIPOY.

5. Crniucok nureparypsl.

11. Ilepeyennb yueOHOU JMTepaTypbl U pecypcoB ceTtu «VHTepHeT», HEOOXOAUMBIX IJIsl
NMPOXOKICHUA TMPAKTHKH
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11.1. OcHoBHasi 1MTEpPaTypa

IleuaTHble H31aHuA

JJIeKTPOHHbIE U3IAHUS

1.MenuuuHCKasi MUKPOOUOJIOTHSI, BUPY-
coimoruss u  ummyHosiorusa  [Tekcr]:
yueb./ui1 cTyaeHToB Mea. By3oB / Ilofg
pen. A.A. BopoObeBa. — 2-¢ u3n., ucrp. u

norn. — M.: Men. uHpOpPM. areHCTBO

(MHUA), 2008. — 704 c.

1. MeauuuHCKasi MUKPOOHOJIOTHS, BUPYCOJIOTUS
pecypcl]:
yue0.B 2-x Tomax. Tom 1 / [Tox pexn. B.B. 3Bepe-
Ba, M.H. boitueuko. — M.: I DOTAP-Menua,
2016.—.448 C. — Pexxum JOCTYyTIa:
http://www.studentlibrary.ru/book/ISBN978597
0436417.html

U MMMYHOJIOTHA. [DJIEKTpOHHBIN

2. MenuuuHCcKass MUKPOOUOJIOTHSI, BUPYCOJIOTUS
Y UMMYHOJIOTHSI. [ DJIEKTPOHHBIN pecypc] :
yue6.B 2-x Tomax. Tom 2. / [Tox pen. B.B. 3se-
peBa, M.H. boituenko. — M.: I'DOTAP-
Menua, 2016.—.480 c. — Pexum gocryna:
http://www.studentlibrary.ru/book/ISBN978597
0436424.html

3. I'amaropona, B.C. ®epmentsl. JlabopaTopHbIiii
MPaKTUKYM [ DJIEKTPOHHBIN pecypc]: YuebHoe
noco6wue / B.C. 'amaropoBa, M.E. 3uHoBbeBa. —
CII6.: Ipocnekt Hayku, 2011. — 256 c. — Pexxum
JI0CTyTa:
http://www.studentlibrary.ru/book/PN0083.html

11.2. lonotHuTE/ILHAS JIUTEPATYPA

IleyaTHblE U31aHUS

DJIeKTPOHHbIE U3IAHNUS

1. I'pagoBa H.b. buonorunueckas 6e3omnac-
HOCTh  OMOTEXHOJIOTMYECKHX  MPOU3-
BoacTB [Tekcr]: yueb.mocobue / H.b.
I'panoBa., E.C. baGycenko, B.U. Ilan-
¢unos. — M.: leJlunpunt, 2010. — 136 c.

. Bukropos, B.II. buonorusa. Pacrenusa. bakre-

puu. ['pubsl u numaliHukyu [DNEKTPOHHBIN pe-
cypc] / Bukropos B.I1. — M.: BJIAJIOC, 2016.
- 256 C. - Pexum JloCcTyma:
http://www.studentlibrary.ru/book/ISBN978569
1018671.html

. Ilponuenko, I'.E. Pactenuss — UCTOYHHKH Je-

kapctB u BAJl [Dnextponnsiii pecype] / T'.E.
[Iponuenko, B.B. Bangpimes. — M.: I'DOTAP-
Menua, 2016. — 224 c. — Pexum pocrymna:
http://www.studentlibrary.ru/book/ISBN978597
0439388.html

. be3boponos, A.M. MuUKpoOHOJIOTUIECKUN CHH-

Te3 [DnekTpoHHbIA pecypc] / A. M. besbopo-
nos, I'. W. Ksecuramze. — CII6: Ilpocnext
Hayku, 2011. — 144 c. — Pexum pocryna:
http://www.studentlibrary.ru/book/PN0027.html
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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

4. JLxei/lx.M. CoBpeMeHHas THUIIEBAas MHKPO-
ouonorus [Tekcr]: mep. 7-ro aHri. uszm./

5. Jx.M. [Ixent, M.JIx. Jleccuep, I.A. [onpneH. —
M.: BUHOM. Jlabopatopust 3nanuid, 2011. —
886 c.

12. llpodeccuonaibHbIe 6a3bl JAHHBIX U HH(POPMAIHOHHBIE CTIPAaBOYHBIE cucTeMbl, JBC

1.Caiir  «OcCHOBBI ~ OMOTEXHOJIOTHHM» [DNEKTpOHHBIM pecypc]. — Pexum nmocrtyma
http://www.biotechnolog.ru/map.htm

2. Caiit: «MuKpOOHOJIOTHSI C OCHOBAMH BHUPYCOJIOTHWY. [ DJIEKTPOHHBIN pecypc]. — Pexxum mo-
cTyna http://www.booksmed.com/mikrobiologiya/214-mikrobiologiya-s-osnovami-
virusologii-koleshko.html

3. Caiit: «brnoTexHo» — pa3paboTKa JIabopaTOPHOTO 00OPYIOBAHHUSY. [ DICKTPOHHBIH pecypc]. —
Pexum nocryna http://www.biotechno.ru

4. Caitt: «MuTepueT-xypHan «KoMMepueckass OMOTEXHOJIOTHs». [DIIeKTpOHHBIN pecypc]. — Pe-
UM noctyna http:// www.cbio.ru/

5.Caiit  «OCHOBBI ~ OMOTEXHOJOTHU» [DJIEKTpOHHBIK pecypc]. — Pexum pgocryna
http://www.biotechnolog.ru/map.htm

6. CaiiT: «MUKpOOHOJIOTHS ¢ OCHOBAMH BHPYCOJIOTHIY. [DIeKTpOoHHBIN pecypc]. — Pexxum mo-
cTymna http://www.booksmed.com/mikrobiologiya/2 14-mikrobiologiya-s-osnovami-
virusologii-koleshko.html

7. Caiit: «buorexHo» — pazpaboTka 1abopaTopHOro 000pyAOBaHUM». [ DIEKTPOHHBIN pecypc]. —
Pexxum noctyna http://www.biotechno.ru

8. Caiit: «MuTepHer-xypHan «Kommepueckas OMOTEXHOJIOTHSY. [DIEeKTpOHHBIN pecypc]. — Pe-
xuM foctyna http://www.cbio.ru/

9. MenuuuHCKUM CIIPaBOYHMK [DneKTpoHHBIT  pecypc]. —  Pexum  pgocryna:
http://www.medical-enc.ru/physiology/. — 3arou. ¢ 3xpana
10. bubnmoreka s CTyOeHTOB  [DNeKTpoHHBI  pecypc]. — Pexum  gocryma:

http://www.bibliotekar.ru/447/. — 3aro. ¢ skpana

11. Marepuansl o yueOHOMY Kypcy buorexnonorusi. pexum gocrymna: biotechnolog.ru/

12. NUaTepHeT-TIOpTAT TIO OWOTEXHOJIOTUM [DIEKTPOHHBIN pecypc]. — Pexum mocryma:
http://bio-x.ru/ . — 3arm. ¢ sxpana (nata obpaienus: 8.07.2014)

13. JIuneH3M0HHOE ¥ CBOOOIHO pacnpocTpaHsieMoe MIPOrpaMMHoe odecriedeHmne

HaumeHoBanue Jorosop
CepBuc nNpoBEpKU YHUKAJIbHOCTHU TEKCTA Jorosop Ne 149/3K ot 24.07.2023
ITnardopma BuaeokoHbepenimii Webinar Jlorosop No C-9820 ot 14.12.2022
1C: YuuBepcurert [Ipod Jorosop Ne 27 ot 30.04.2014
kaspersky endpoint security Jlorosop Ne 179/3K ot 18.08.2023
ApxuBarop 7-zZip becruiatHbii
Adobe Acrobat Reader DC becnnatHblit
Astra Linux Common Edition Jloroop Ne 199/9T ot 12.09.2023
1C: DnextponHoe ooyuenue. Kopnoparususiit | Jlorosop Ne 78/3T ot 06.06.2022
YHHUBEPCHTET
1C: DnexktpoHHOe 00yuyeHue. BeG-kabuner Horosop Ne 78/3T ot 06.06.2022
MperoIaBaTelisl M CTyICHTA
KoncyanpranT [lmoc Jlorosop Ne 318/9T ot 09.01.2023
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http://lbz.ru/authors/220/2094/
http://lbz.ru/authors/220/2066/
http://www.medical-enc.ru/physiology/
http://www.bibliotekar.ru/447/

14.Onucanue MaTepuaibHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOM /i1 MPOBeAeHHs MPaK-
THKH
14.1.11omenieHus 11l MPOBeACHUS Y4eOHbIX 3aHATHI

1. Kadenpa Ouorexnosnorun CTaBpoOnoibCKOro rocyAapCTBEHHOTO MEAUIIMHCKOTO YHUBEPCHUTE-

Ta

2. Jlaboparopus «bnoxumudeckue u Onopuznyeckne uccaeaoBaHus B 00J1aCTH METUIIAHBD)

LlenTpa dhapmakomoruu u 6uoTexHoornu HaydHo-MHHOBAITMOHHOTO 00 IMHEHUS

14.2. Texnuyeckue cpeacTBa 00yueHHust

s peanuzaiuy JUCUMIUIMHBL UCTIOJIB3YIOTCS CIEAYIONINE TEXHUUYECKUE CPEICTBA:

— TeXHHYECKHE CPECTBA Nepenadn yueOHol nHpopManuy — IpOSKIIMOHHAS armapaTy-
pa UPOKOro HA3HAYCHMUS;

— TEXHUYECKHUE CPEJICTBA KOHTPOJIS 3HAHUN — KOMITBIOTEPHBIE MPOTPAMMBI B MTOACUCTE-
me Moodle LMS, npumMensiroruecs st IPOBEACHUS TEKYIIET0 KOHTPOJIS 3HAHUH ydaIuxcs;

— obopyoBaHwHeE:
1. AxBaguctmstop anextpudecknit PHS AQVA
2.bokc s [P — Ananuza UVT — B - AR
3.BeckI ananutuyeckue BCJI —200/0,1 A
4. Nukybatop Covatutto S4 Digitale Automatica ua S4 stiitia
5.Memanka marautHas MM - SM
6. Mukpockon Mukpomen 2 Bapuant 2-20
7. MuKpoOCKOIl cTepeocKonnIecknii mankparniaeckuii MC-2 Zoom
8.Hacoc Baxyymusiit 2 HBP — S/IM 1
9.pH-metp crag HI 2210, pH/mB/C - meTp

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

19.
20.
21.
22.
23.

pH/okcu — metp HI mopraTuBHbIH, 0e3 TpoBEpKU

CrepunnzaTop mapoBOi aBTOMAT C BOBMOKHOCTBIO BEIOOpa pesknMoB cteprnuzanuu [ ' Ka-25 113
ViberpasBykosas moiika EImasonik S10H (0,8:1) ¢ HarpeBom

LlenTpudyra MeaumHcKas tadoparopHas «Armedy

ka¢ cymmnsaeiii HIC-80-01 CITY

TepmocTar anexTpudeckuii cyxopozaymasiii TC-1/80 CITY

Boxc abakTepuanbHblid Bo3MymHol cpenbl BAB — «JlamuHap-c»-1,2

XonoaunpHIK KOMOWHUPOBaHHBIH adoparopueiil XJI-340 «POZIS»

Tepmoctar nporpamMmmupyemsbiid s ipoBefenns 1P — anammza gersipexkananpabiii TI14-IT1P-01-
«Tepuux»

JlnodunwHas cymka Va Co2

Ucnapurens porarwonnsii HP-1JIT

[MepememmuBatoriee ycrpoiicteo LOIP  LS-120 (JIAB — ITY-02)

bnennep BL 1500

Becs pacoBouHBIE

14.3 [Tomenienus Al CaMOCTOATEIbHOM PadoOTHI

[Tomerienust OCHAIIEHBI KOMITBIOTEPHOW TEXHUKON ¢ BO3MOYKHOCTBIO MOJIKIIFOYEHHUS K Ce-

™1 WHTEepHET M OOEcmeYeHneM JOCTyIa B SJEKTPOHHYI0 HH(POPMAIIMOHHO-00pa30BaTEIbHYIO

cpely YHHBEPCHTETA.
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