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1.Iesu ¥ 3a1a4u NPAKTUKH — HOPMHUPOBaHUE 00IENPOPECCHOHATBHBIX U PO(PECCHOHATB-

HBIX KOMITCTEHIMI Ha OCHOBE 3HAHUS 3aKOHOB €CTECTBCHHOHAYYHBIX IUCIUMILINH, HABBIKOB PEajIy-
3alliU U yIIpaBJieHUs] OMOTEXHOJIOTUYECKUMU TPOLIECCAMH, TIOJIb30BAHUSI OCHOBHBIMH METOJJaMU
3aIIUTHI POU3BOJICTBEHHOTO MIEPCOHAA ¥ HACEJICHHUS OT BOZMOJKHBIX TTOCIICICTBUI aBapHid, Ka-
TacTpod, CTUXUHHBIX OCICTBUH.

2. Bua npakTHKH — yyeOHas MpaKTHKa.

3. Cnoco6 nposeeHHUs1 MPAKTHKH — CTallMOHApHAs
4. ®opma npoBeIeHUs MPAKTHKH — KOHIICHTPUPOBAHHASL.

5. IlepeyeHb VIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI IPH MPOXO0:KIEHUH PAKTHKH, COOTHe-
CEHHBIX C IUIAHMPYEMBIMHU Pe3yJIbTATAMM OCBOECHUSI 00Pa30BaTeJIbHOI MPOrPaMMBbl.

5.1. Ilnanupyemsbie pe3yabTaThl — BBIPAKAIOTCS B KOMIICTCHITUSX.

No

Kon(er)
KOMIIe-
TEHIIUU

CoaeprxaHre KOMIIETEHLIH

(umu ee yacTn)

B pesynbraTe mpoxokIeHUs PAKTUKU
00y4arouecs T0JKHBI

3HaTh

VYmets

Brnaners
HaBBIKAMH

OIIK-1 Crocoben n3y4aTtb, aHAJIM3UPOBATD, HCII0JIB30BaTh OMOI0THUECKHE O0BEKTEI U nponeccChl, O0C-
HOBBIBAsIChb HAd 3aKOHAX U 3dKOHOMCPHOCTAX MAaTCMAaTUYCCKUX, (1)I/I3I/I‘-I€CKI/IX, XUMHYECKHUX U OHOJIOTH-

YCCKUX HAYK U UX B3aNMOCBA3AX

1.

Uonk1.2

Bnaneetr
OHOJIOTUYECKUX
npoteccax

3HAHUAMU
o0BeKTax

)
)51

HNudopmaruio
0 Omojoruye-
CKHX 00BEK-
Tax U MpoIec-
cax

Crocoben
u3y4arb, aHa-
JIM3UPOBATH,
HCIIOJIb30BAaTh
onomornye-
CKH€E OOBEKTHI
Y TIPOIIECCHI,
OCHOBBIBASICh
Ha 3aKOHAaX U
3aKOHOMEp-
HOCTSIX MatTe-
MAaTHYECKHX,
busnueckux,
XUMHUYECKUX
u Omosoruye-
CKHX HAyK U
HX B3aUMO-
CBA3AX

Hcnonp3oBa-
HUS 3aKOHOB
U 3aKOHOMeEp-
HOCTEM Mate-
MaTHYECKHX,
¢bu3nyeckux,
XUMHYECKHUX
H OHoJIoruye-
CKHX HayK |
HX  B3aHMO-
CBsI3eH

OIIK-7 CriocoOeH mpoBOJUTH IKCIIEPUMEHTAIIBHBIE HCCIICOBAHUS U UCTIBITAHUS 110 33JJaHHOH METo-
JIMKe, HAOMIOICHHUS M U3MEpeHUsi, 00padaThiBaTh U UHTEPIPETUPOBATh JIKCIIEPUMEHTAIbHBIC JaHHBIC,
IMPUMEHAA MAaTCMATUYCCKUC, (1)I/I3I/I‘{eCKI/Ie, (1)I/ISI/IKO-XI/IMI/I‘{€CKI/I€, XHUMHUYECCKHC, 6I/IOJ'IOFI/I‘{€CKI/IG, MHK-
POOMOJIOTHYECKIE METOIBI

2.

" onk-7.1

HpOBO)II/IT SKCIICPUMCHTAJIBLHBIC
HUCCIICAOBAHUAH HUCIIBITAHUA 110 3a-
,Z[aHHOﬁ MCTOAUKE, TCXHOJIOIN4YC-
CKHUC OoIIcpauuun JJId NOJTYyYCHUA
JICKApCTBCHHBIX CPEACTB, HaOJII0-

AacT U UBMCPACT SKCIICPUMCHTAJIb-

HBIC JAHHBIC.

Anroputm
MPOBEICHUS
TeopeTnue-
CKMX U DKC-
MeprUMeH-
TaJbHBIX HC-
CJIeIOBAaHMH B
COOTBETCTBHH

1.IIpoBoguTs
MOJITOTOBH-
TeJbHbIE 3Ta-
bl paboTHI B
naboparopuun
2.ITnanuposar
b ¥ BBITOJI-
HSTh MUKPO-
Ouosoruye-

1.CoBpemenn
BIX  METOIHU-
YeCKUX Tpue-
MOB paboOTHI C
MUKpOOpra-
HU3MaMHU.
2.Ilnanuposa
HUSI MUKPO-
Ouosioruye-




C 'YMaHHUCTHU-

cKue u 0uo-

CKOT0 U Ouo-

YECKUMH Tpe- | TEXHOJIOTUYE- | TeXHOJIOTHYe-
OOoBaHUSIMU ckue jabopa- | CKOro 3Kkcre-
TOpPHBIE 9KC- | pUMEHTa
MIEPUMEHTBI
3. | Monk72. | ObOpabareiBaeT u MHTEPIpPETHPYET | 3HATH METONBI | YMeeT cobu- | [IposBiser
JKCIIEPUMEHTAJIbHbIE JAHHBIE, UHTEpIpeTa- | paThb HEOOXO- | HABBIKM  HC-
NPUMEHSISI MaTeMaTU4eckue, Gu3n- | WU JaHHBIX | JUMBbIE JUIs NI0JIb30BaHUs
Yeckue, PU3NKO-XUMUIECKHE, XU- | TP MMOMOITH | 00paboTKH MaTeMaTHye-
MUYECKHe, OMOJIOTMUECKHe U MUK- | MaTeMaTHuye- | JaHHbIE ckue, (Qusm-
pPOOMOIOTHYECKHE METO/IBI. CKUX, (pu3u- yeckux, ¢u-
Yyeckux, ¢u- 3UKO-
3MKO- XUMHYECKHUX,
XUMHYECKUX, XUMHUYECKHUX,
XUMHYECKUE, ouonoruye-
ouonoruye- CKUX U MHK-
CKHE, MUKPO- poOuosnoru-
ouonoruye- YECKUX METO-
CKHX METO/IOB JI0B paboTHI C
61ooObeKTa-
MHU.
ITK-3 [IpoBenenue nMoAroTOBUTEIbHBIX PAOOT JUIs OCYLIECTBICHHUS OMOTEXHOIOIHYECKOr0 Mpolecca
nonyueHus bAB
4. | Wmks1 | [ogroraBnuBaer nocyny, 060py- [IpaBuna s3xc- | [logroraBnu- | Bmameet
JIOBaHHE OMOJIOrMYeCKHe OOBEKTHl | IUTyaTalluu BaTh NIOCYNly, | HaBBIKaMH
Y MaTepualibl JUisi OMOTEXHOJIOIU- OouotexHosno- | obopymaoBa- HOJrOTOBKHU
YeCKOro Irpouecca THYECKOT0 HHUE OMoNOoTH- | TabOpaTOpHO-
obopynoBa- geckue 00b- | To odopyo-
HUS M TEXHU- | €KThl M MaTe- | BaHUS IS
Ky Ge3ormac- pHaBI A5 paboTHI B J1a-
HOCTH ouorexHono- | Goparopuun
THYECKOTO
nporecca
5. N k32 | [OTOBUT nUTaTeNbHbIE CPEIBI I 3HaeT Kak YmMmeer roro- TloaroroBku
KYJIbTUBUPOBAHHUS MUKPOOPTraHU3- | TOTOBUTh BUTb IPOCTBIE | MUTATEIBHBIX
MOB-TIPOJIYLIEHTOB, KJIIETOUHBIX NpoCTeIne | MUTaTeNbHBIE | Cpel AJs
KYJIbTYp KUBOTHBIX U PACTCHHIH, MUTaTENbHbIE | CPEJIb KYJIbTUBHUPO-
BUPYCOB 33/IaHHOTO COCTaBa JJisi Cpensl BaHUS MUK-
MIPOBEJICHHSI TOCEBOB MUKPOOPTa- pOoOpranus-
HU3MOB-TIPOIYIICHTOB Ha TBEP/IbIE MOB-
Y J)KAJIKWAE TTUTATEeIIbHBIC CPEIIbI BHI- POAYIECHTOB,
JIEJICHUS U TIOICP KaHus UX YH- KJIETOYHBIX
CTBIX KYJIBbTYD KYJIBTYP KH-
BOTHBIX U
pacreHui,
BUPYCOB 3a-
JTAHHOT'O CO-
CTaBa JJIst
MIPOBEICHUS
MOCEBOB MUK-
poopranms-
MOB-
NPOAYLEHTOB

Ha TBEPABIC U




JKUJKHE TTUTa-
TEJIbHBIE Cpe-
IIBI BBIJIETIC-
HUS U HOJI-
JIEpIKaHUS UX
YUCTBIX KyJb-

Typ

6. N k33,

PaGoraet B coorBercTBHU C [Ipa-
BUJIAMH SKCILTyaTaIl[ii OMOTEXHO-
JIOTUYECKOTro 000pyI0OBaHUS U
[TpaBuiaMu pabOThI ¢ KYJIbTYpaMu
MHKPOOPTraHU3MOB, KJIETKAMH pac-
TEHUH U KUBOTHBIX, BUPYCaMH,
co0JTro1ast TEXHUKY 0€301MacHOCTH

[IpaBuna pa-
OOTBI C KyJIb-
TypaMu MHK-
poopraHus-

MOB, KJIETKa-
MU pacTeHUI
Y )KUBOTHBIX,

Ywmeer skc-
MIyaTUPOBaTh
06opynoBa-
HUE COTJIACHO
[IpaBunam
€ro 3KCIuTya-
Taluu

Hagbikamu
paboThI B Ja-
Ooparopuu ¢
pa3IMYHBIMH
KYJIbTypaMu
MHKpOOpra-
HU3MOB

BUpPYCaMH,
coOronas

OIMIaCHOCTH

TEXHUKY 0€3-

5.2. COOTBETCTBHE INIAHUPYEMBIX PE3YJIbTATOB MPOPECCHOHATBHBIM CTaHIAPTAM

[Tnanupyemsble pe3yabTaThl CHOPMYITHPOBAHBI B COOTBETCTBHU C!
— IIpodeccuonanbubim crangapToM «Crenuaiuct B 00JaCTH OMOTEXHOJOTUU OMOIOTUYECKU
AKTUBHBIX BEIIECTB», YTBEP)KICHHBIN IPHUKa30M MUHHUCTEPCTBA TPyJa U COLMAIBHON 3alUTHI
Poccutickoit ®eneparun ot 22 utonsg 2020 r. N 4411 (3apeructpupoBad MUHHCTEPCTBOM FOC-
tuimu Poccuiickont ®eneparun 19 aBrycra 2020 r., peructparonnsiii N 59324).

Buasr npodeccu- Peanusyemsle 3anaun npodeccuonans- | Tpynosbie ¢pyHk- | Bux paboTtsl Ha
OHANIPHOW  Jief- | KOMIIETeHIINU HOM eI TeNbHOCTH IIUH (B COOTBET- MIPAKTHKE
TEIHHOCTH  BBI- BBIITYCKHHKA CTBHH C TIpodec-
MyCKHUKAa B CO- (B COOTBETCTBUH CHOHAJIbHBIM
OTBETCTBUHU c ¢ BuJIoM Tipodeccro- CTaH/IapTOM)
OIIOIT HaJILHOM JTeITeIbHOCTH

OI1O1I)
- OIIK-1 OBnaneHue 3HaHUSAMH O 3HaKOMHTHCS €
npousBoaAcTBeHH | OIIK-7 OMOJIOTMUECKUX  OOBEK- paspaboTka u O6mooObeKTaMH,
o- Tax W npoueccax. IIpo- | TPOU3BOJICTBO IIPUMEHSAEMbBIMHU
TEXHOJIOTHYECKast BOJIUT 3KCIICPUMEHTAJb- | JIEKAPCTBEHHBIX | B OHOTEXHOJIO-
JIEATEIBHOCTb. HBIE€ UCCIIEIOBAHUA M HC- IIpernapaToB MU, Y4acTByeT

OBITaHUA 0O 3aJaHHOU
METOJINKE, TEXHOJIOTHYE-
CKHE€ ONepanuu JUist T0-
JIYYEHHSI JIEKAPCTBECHHBIX
CpeacTB, HaOMOmaeT
M3MEpSIET  IKCIEPUMEH-
TaJIbHBIC JAHHBIC.

O6paboTka U WHTEpPIIpE-
Tarusl 3KCIePUMEHTAIb-
HBIX JIaHHBIX, TPUMEHEe-

HUE  MAaTeMaTU4eCKuX,
¢usnueckux,  QU3MKO-
XUMUYECKUX, XUMHUe-

CKHX, OHOJIOTMYECKUX H
MHKPOOHOIOTHIECKHUX

B TIPOBEJICHUN
IKCIIEPUMEH-
TaJbHBIX Pa0OT.
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MetonoB.  [IpoBencuue
9KCIIEPUMEHTAIBHBIX

HCCIIEIOBAHUI B COOT-
BETCTBUU C TyMaHWCTH-
YECKUMH TPEOOBAHISIMHI

— MIPOU3BOJI-
CTBEHHO-
TEXHOJOTHYECKAst
JIeSITETIbHOCTb.

[1K-3

IToaroroBka mocyel,
o0opymoBaHus, OUOJIO-
THYECKHX OOBEKTOB U
MaTepHaoB sl Ono-
TEXHOJIOTHYECKOTO TPO-
ecca.

YMenune paboTaTh B CO-
oTBeTcTBUU ¢ [IpaBuiia-
MU 9KCIUTyaTaluu Ouo-
TEXHOJIOTHYECKOT0 000-
pyznoBanus u [IpaBuna-
MU paboThI C KYJIbTypa-
MH MUKPOOPTaHU3MOB,
KJIETKAMH pPACTEHUUN U
YKUBOTHBIX, BUPYCAMH,
co0JIr01ast TEXHUKY 0e3-
OITaCHOCTH

pazpaboTka u
MIPOU3BOICTBO
JICKapCTBCHHBIX
penapaToB

3HaKOMMTCS C
NpaBUJIaMH pa-
00TEI ¢ OM000B-

eKTaMH, HC-
10JIb3YHOIIIMMH-

csl B OMOTEXHO-
JIOTHYECKOM
MPOU3BOJICTBE.
OcBoenue pas-
HBIX BUIOB
000pyIOBaHUA,
HCTIOJIB3YEMOT 0
npu paboTe ¢
KyJbTypaMu
MUKpOOpra-
HU3MOB, KJIET-
KaMU pacTeHUU
Y )KUBOTHBIX,

6. MecTO NPAKTUKHU B CTPYKTYpe 00pa30BaTeJbHOM MPOrpaMMbl
[TpakTrka OTHOCUTCS K BapraTuBHOUN YacTu biioka 2 (ITpaktuku) yactu OITOIT u mpoBo-
JUTCSL B 2 ceMecTpe.
Jlis poXO0kKIeHUsl MPAKTUKH HEOOXOIMMBl 3HAHUS, YMEHUS U HaBBIKU, (popmupyembie
CJIEYIOIIMMH TUCIHUIUIMHAMHY / ipakTukamMu: «O01as 6uonorus», « MUKpOCKOIUYecKast TEXHH-

Ka».

3HaHUs, YMEHUS U HABBIKHU, MIOJYyYEHHBIE B X0JI€ TIPAKTUKHU, HEOOXOIUMBI JIJIsl YCIIEIITHO-
IO OCBOGHUS CIEAYIOUIUX TUCIUIUIMH / MpakTUK: «OCHOBBI OMoTexHomorum», «l eHernuyeckas
WHXXEHEPHUsT U TpOoTeoMuKa», «CenbCKOXO03UCTBEHHAsT OMOTEXHOJIOTHSN), «OCHOBBI MHINEBOM
ouorexHoioruny, «brnodezonacHocThy, [IpoN3BOACTBEHHON MPAKTUKH.

7. O6bem npakTuku — 3 3ET.

8. IIponoknTEeIbHOCTh NPAKTHKH — 2 Henenu, 108 gacos.

9.Copnep:xanue NpaKTUKH U GOPMBI OTYETHOCTH 0 MPAKTHKE

Konapr Bunpr paGoTs Koi-Bo Dopmbl
HasBanue sramna KOMIIe- |Ha MpaKTUKE, BKIOYas | 4acoB OTYETHOCTH 11O
TEHIIUA | CaMOCTOATEIbHYIO MIPaKTHKE
paboTy CTyJIEHTOB
Pa3nea 1. Opranm3zaumonnbiidi  Monkx12 |M3ydenue nporpamMmsl 18 OtmeTka o mpo-

MPaKTHUKHU.
N3ydyenue xapakrepu-
CTHKHU 0a3bl IPAKTUKH.
[Tonydyenue nHIUBU-
JyalIbHOTO 3a1aHUSI.
[Ipoxoxnenue uH-

CTPYKTaXka 10 TeXHU-

XOXKIEHUU UH-
CTpYyKTaXka 1o
TEXHHUKe Oe3omac-
HOCTH




Ke 0€30ITacHOCTH.
N3zyuenne TpeboBaHUi
BHYTPEHHEIO PacIio-
psiKa yUpEKIACHUS,
JIOJDKHOCTHBIE MH-
CTPYKIIHMH, TIPaBUIIA
TEXHUKH 0€30I1acHO-
CTH, TIOKapHOH 0e3-
OMacCHOCTH. 3HAKOMHT-
Csl ¢ MpaBUIIaMH pabo-
TBI ¢ OMO00OBEKTAMH,
UCIIOJIb3yEMBIMHU B

OMOTEXHOJIOTHH.

Pa3nea 2. OcHoBHOI U onk- [M3ydeHue TexHuku | 18 CobecenoBanue,
2.1.03HakoMIIeHHE C TOPSAKOM 71 [0e30macHOCTH paboThIC WH/IMBUyaJIbHOE
opraHusanuu pabodero mMecra B MUKpPOOpPraHU3MaM{ B 3a/laHue
1a00paTOpHH. maboparopuu. M3zyue- JleMoHCTpauus

HUE MpaBUI PabOThHI C IPAKTHYECKUX

MUKPOOpPTraHU3MaMH HaBBIKOB

Onucanne 000pyHOBa-

HUsI, METOIUK 00paboT-

KU TIOCY/IBI, pYK
2.2. Tlposenenue oskcnepumen- Monk12 [[lonrotoBka  mocynst, | 10 CobecenoBanue,
TaIbHBIX HCChenoBanuii u ucnbl- | W onk- j00opynoBanus, Ouono- WH/IMBUYalIbHOE
TaHUM II0 3aJaHHON METOIHKE. 7.1 FUYECKUX OOBEKTOB U 3a7aHNE
N3syuenne BrusHust xumude- | Mnksi [Matepuanos s Guo- JlemoHCTpanus
CKUX, (DU3MYECKHX U OHOJIOrHU- [TEXHOJIOTHYIECKOTO IIpO- MPaKTHYECKUX
yecKuX (PaKkTOpoB Ha JKU3HEIEs- Hecca. HaBBIKOB
TE€IBHOCTh ~ MUKPOOPraHU3MOB OtpaboTka  ycrmoBmii
pa3IMYHbBIMU KYyJIbTypamMHM MHK- U1 U3MEHCHUA TEYC-
POOPraHM3MOB HUSL MUKpOOMosoruye-

CKUX U OMOTEXHOJIOTH-

YECKUX MPOLIECCOB O]

BIMSIHUEM XUMHYe-

CKHUX, (U3NYECKUX U

Orosornyeckux  Qax-

TOPOB.
2.3. Wsyuyenue wMetomuueckux | Monk-12 | 3HAKOMCTBO €O CBOIi- 15 CobecenoBanue,
noaxomoB - Teopermdeckux | Womk- | ctTBaMm  mMmKpoopra- MHIUBUAYAIbHOE
OCHOB HCIIOJIb30BaHUS KJIETOK 7.1 HU3MOB,  IO3BOJISIIO- 3a/aHue
MUKpPOOPTraHU3MOB B KadecTBe UIMMHU  HMCTIOJIb30BaTh JlemoHcTpanus
61000BEKTOB UX B KadyecTBe OHO- NPaKTUYECKUX

o0wvekToB.  [IpmoOpe- HaBBIKOB

TEHHE HAaBBIKOB o0ec-
MEYCHUST YCIOBUM IJIsI
JKU3HEACATEIbHOCTH

MHKPOOPTaHU3MOB,

HCXOId U3 3aKOHO-
MEpPHOCTEN MaremaTu-
YECKHMX, (PU3NYECKHUX,
XAMHYECKUX U OHOJIO-

THMYCCKUX HAYK.




2.4. Msydyenne wmeromoB Oakte- | Uonk12 | U3ydeHue METOJIOB 28 CobecenoBanue,

puosioruueckux uccienaoBanuii B | W onk- | KyJIbTHBUpOBaHHS WHIUBUIYAITBHOE

OHMOTEXHOIOI MU 7.1 OakTepuid B OHOTEX- 3aJaHue
Honoruud.  OcBoeHHE JlemoHcTpanus
CIOCOOOB  IPHUTOTOB- MPAKTUICCKUX
JICHUSL CpeJl JUIs Tmoce- HaBEBIKOB

Ba MHKPOOPI'aHHU3MOB,
pPCaKTHBOB M PAacCTBO-
poB. OBnaseHue CIo-
cobamu oceBa
[ITAMMOB  MHKPOOP-
TaHN3MOB Ha IIWTa-

TEJIbHBIC Cpepl.
Ornpenenenue  ONTH-
MaJILHOTO pexumMa

UL pocTa MHUKPOOP-
raHn3moB. M3ydeHue
METOAOB  KOHTPOJIS
napaMeTpoB  MHUKpO-
OHMOJIOTUYECKOTO u

OMOTEXHOJIOIMYECKO-
ro mpolecca.
2.5. IlnanupoBanue u mposeae- | Uonk- | IlpoBenenue Mukpo- 12 CobecenoBanue,
HUE MHKPOOHMOJIOTHYECKOTO U 7.1 OHMOJIOTUYECKOTO U WH/IUBUYalIbHOE
OMOTEXHOJIOrHYECKoro skcnepu- | WM ork- | GHMOTEXHOIOrMYecKo- 3a/1aHue
MEHTa 72 T'0 DKCTIEPUMEHTOB B JlemoHCTpanus
W32 71a00paTOPHBIX yCIIO- MPAKTUYCCKUX
BUSX, ITAIroB OMO- HaBBIKOB
TEXHOJIOTUYECKOTO

JKCIIEpUMEHTA. 3Ha-

KOMCTBO CO cItoco0a-

MU 00pabOTKH U aHa-
JH3a pe3yJbTaToB

IKCIIEPUMEHTA.
3.3akar0unTeIbHBIH 3TAN U onk | IlogBemeHne nToros 7 CobOecenoBanue,
7.2. MPAKTUKHA
OOpaboTka ¥ aHAIU3 MOTYYCH- 3ammura oT4€eTa 10
HOM wWH(pOpPMAIIUK, TOATOTOBKA TPAKTHUKE
OTYeTa MO TPAKTHKE. [TpoBenenue npome-
KYyTOYHOM arrecra-
005051

10. OueHouHbIe MaTEPUAJIBI IS IPOBEIEHUS] TEKYIIero KOHTPOJISI U IPOMeKYTOYHOM
arTrecranmumn oﬁyqaloumxcn o JMCIHUIIJIMHE

10.1 ITepeyeHb KOMIETEHLHIH ¢ YKa3aHMEM 3TAaNoOB UX (JOPMHPOBAHMS B Npolecce 0CBOe-
HHs 00pa3oBaTeIbHOM NPOrpaMMBbl

Ko komnereHnmmn Oran GopMUPOBAHUS
OIIK-1 HauanbHbIi
OIIK-7 HavanpHbrii

I1K-3 HauanpHbIit




10.2 Onucanue noxka3arteseil, KpUTEPHEB M MIKAJ OLEHUBAHUS KOMIIETECHIIUH
Komnerenmus OIIK-1. Ciocoben n3y4arb, aHAIM3UPOBaTh, UCIOJIb30BAThOMOIOTHYECKUE 00h-
€KThl U TIPOLIECCHl, OCHOBHIBAsICh HA 3aKOHAX M 3aKOHOMEPHOCTSX MaTeMaTHYeCKuX, (uzuye-

CKUX, XUMUYECKHUX M OMOJIOTUYCCKUX HAYK M UX B3aMMOCBSI3SX
N onk 1.2 BnageeT 3HaHUSAME 0 OMOJIOTHYECKHX 00BEKTaX U MPOIeccax

O1ieHUBaEeMBbIil pe3ysibTaT Kputepuu onenuBanus [Ipouenypa
(meckpunTOpsI) OIICHUBAHWS
1.OcHoBHbIe 3akoHBI ecte- | 1. JlemoncTpupyer 3Hanusi o | CoOecemoBaHue
5 CTBEHHOHAYUYHBIX JUCIUIUIMH | BO3SMOXXHOCTH IPUMEHEHHUS OC-
s HOBHBIX 3aKOHOB €CTECTBEHHO-
o HAyYHBIX TUCIUIUIMH B mpodec-
CHOHAJIbHOM JIEATEIbHOCTH
1. [TpoBOAMTH OATOTOBHU- 2.IlpumeHsieT npaBWIbHBIN an- | BeimonHeHne WHAWBU-
TeJbHBIE 3Talbl PaboThI B TOPUTM MOMKH M CTEPUIM3AlMH | AyaJbHOTO 3a/1aHUs
nabopaTopuu TIOCY/TbI
3. T'OTOBUT B COOTBETCTBUU C | BblloNHEHWE WHIUBU-
IPOIMUCSAMU TMHUTATEIbHBIE Cpe- | AyalbHOIO 3aJlaHUs
JIbl, PACTBOPBI U PEAKTUBBI
5 2.1lnmanupoBars u BRITOJNHATE | 1. Xapakrepu3yer dSTanbl MUK- | BeIllolIHEeHHE WHIAWBU-
g MUKpPOOUOJIOTHUYECKHE U OHMO- | pOOMONIOrMUECKOTO  HCCIIEIOBa- | IyallbHOTO 3aJaHHs
> TEXHOJIOTHYECKHe  Jiabopa- | HUs
TOPHBIE UCCIIETOBAHUS 2.CaMOCTOSTENBHO IIAHUPYET U | BoionHeHue WHIMUBU-
OCYIIIECTBIISIET UCCIIEJOBaHHE ZyaJbHOTO 3a/1aHUs
1. CoBpemennbiMu Mmetoau- | 1. Cobmonaer TpeboBanusi Ouo- | BelmonHenne WHAWBU-
g YECKUMHU IpreMaMu paboThl ¢ | 6e30MacHOCTH TpuU  paboTe C | AyaJIbHOTO 3aJaHus
CE[ MHUKpPOOpPraHu3MaMu MHUKpPOOpPraHu3MaMu
o) 3.IlpoBoauT aHanMU3 pocTta MUK- | BelonHeHNe WHIUBU-
pPOOpraHu3MOB JTyaJIbHOTO 3a/1aHUs
1.I[InanupoBanust mMukpoOuo- | 1.JleMmoHCcTpUpYET HaBbIKM | BrlllonHeHne MHANBU-
JIOTUYECKOTO0 M OMOTEXHOJIO- | OIpeaeTeHHs ONTHMAJbHBIX | IyaJIbHOTO 3aJaHUs
~ S| TMYECKOro 3KCIEPUMEHTa YCIIOBHM CYILIECTBOBaHUS MHK-
Slé( g pPOOpraHu3MOB
g § 2. Bnaneetr HaBbIKaMU KOHTpOJIs | BolmonHeHne MHAUBU-
A = 32 MHKPOOHMOJOTHYECKMM WJIHU | AyaldbHOIO 3aJlaHUs
OMOTEXHOJIOTMYECKHM  IPOLEeC-
camu

Komnerennusi OIIK-7 CnocoGeH mpoBOAUTH SKCIIEPUMEHTAIBHBIC UCCIICTOBAHMS U UC-

IbITAHUA I10 3aﬂaHHOﬁ MCTOIHUKCE, HaGJIIO)ICHI/I}I U U3MEpPCHMU, O6p8.6€lTLIBaTB U UHTCPIPETHUPO-
BaTb OKCIICPUMCHTAJIBHBIC OAaHHBIC, IMPUMCHAA MATCMAaTUYCCKHUC, (1)I/ISI/ILI€CKI/IC, (1)1/[31/11(0-
XUMHUYCCKUE, XUMHNYCCKHC, 6I/IOJ'IOFI/I‘-ICCKI/IC, MI/IKp06I/IOJ'IOFI/I‘{CCKI/IC MCTOABI

U onx-7.1 HpOBO)II/IT OKCIICPUMCHTAJIbHBIC UCCIICAOBAHUA U UCIIBITAHUS T10 SaHaHHOﬁ METOAUKE, TCX-
HOJIOTUYECKHUE OICpalvu JJIA MOJYYCHU JICKAPCTBECHHBIX CPEACTB, Ha6J'IIOI[aeT H U3MEPSCT IKCIIC-
PUMEHTAJIBHBIC JaHHLIC.



O1ieHUBaEeMBIil pe3ysbTaT

Kputepuu onenuBanust

[Ipouenypa

IO/l BJIUSHUEM €CTECTBEHHBIX U IIpH-
HYJIHUTEIBHBIX BO3JEUCTBUI BHEIIHEHN
Cpelsl

(meckpunTopbl) OIICHUBAHHUS
1.Ilpunnmne! ianupoBanus, | 1.Jlaer onenky ponu xumuueckux, pu- | CodecenoBanme
NPOBEICHUS, YIIPaBICHUS 3UYECKHX M OMOJOrMYEeCKHX (haKTOpPOB
MUKpPOOHOJIOTUYECKUM U B YIPABJICHUU >KU3HEIEATEIbHOCTHIO
OMOTEXHOJOTHYECKUM IKCIIe- | MUKPOOPTaHU3MOB Pa3JIMYHBIMH KYIIb-
PUMEHTOM C HCTIOJIb30BAaHUEM | TYpaMH MUKPOOPTaHU3MOB
. MHUKPOOPTaHU3MOB 2.XapaktepusyeT Mmeroanueckue mnoj- | CobecemoBanue
Q XOlIbl U TEOPETUYECKHE OCHOBBI HC-
& MOJIb30BAHUSL KIETOK MHUKPOOPTaHU3-
MOB B KauecTBe OM00OBEKTOB
3.Ananusupyer Bo3MoOXxHBIE criocoObl | CobecenoBanue
MUKpPOOHOJIOTUYECKOTO U OHUOTEXHO-
JIOTHYECKOTO JKCIIEPUMEHTOB B J1abo-
PaTOPHBIX YCIOBUSAX
1.Bnusate Ha xo0n MukpoOuo- | 1.I'0TOBUT cpenbl 1uisi moceBa MUKpO- | BeimonaHeHwue
JIOTHYECKOTO M OMOTEXHOJIO- | OPTaHU3MOB WHIBUTYaTb-
THYECKOTO JKCIHEPUMEHTa C HOTO 3a/IaHUS
IOMOILBIO XUMHYECKHUX, (u- | 2.Pa3pabarsiBaeT ciocoOb! BIUSHUS HA | BhImoaHeHHE
= 3M4EeCKUX U OMOJIOTMYECKHX | MUKPOOPTaHU3Mbl XUMHUUECKHX, (DU3U- | HHAUBUIYAITb-
§ dakTopoB YECKUX U OMOJOTHYECKHUX (DaKTOPOB HOT'O 3aJJaHUs
> 3.Hab6monaer 3a u3MeHEHUSIMU B Ku3- | BoimonHneHnue
HEACSITEIFHOCTH  MHUKPOOPTAHU3MOB | HHJIUBUYalTh-

HOIro 3agaHusd

1.HaBbikamu paboThI B 1a060-
paTopuu ¢ pa3IHIHBIMU
KyJIBTypamMl MUKPOOPIaHU3-
MOB

Bnaneer
HABLIKOM

1.JlemoHCTpUpYeT BlaJieHUE HaBbIKa- | BeImoaHeHHe
MU COONIONIEHUSI TPaBW PpalbOThl C | MHIUBUYAb-
MHUKpPOOpPraHu3MaMu HOTO 3aJaHus
3.Bnageer HaBblkamMu paboOThl ¢ MUK- | BolmomHeHnue
POCKOIIMYECKON TEXHUKOMN WHIUBUYAIIb-

HOI'o 3agaHusd

Komnerenuus OIIK-7 CrnocoOeH mpoBOIUTh SKCIIEPUMEHTAIbHbBIE UCCIEIOBAaHUS U HC-
NBITaHUS 0 33/IaHHOM METO/MKe, HaOJI0IEHNs U U3MEpEeHUs], 00padaTbiBaTh U MHTEPIIPETUPO-

BaThb

OKCIICPUMCHTAJILHBIC JTIaHHBIC,

MNPpUMCHASL MATCMAaTUUYCCKUC,

XUMHUYCCKUEC, XUMHYCCKHEC, 6I/IO.]'IOI‘I/I'-ICCKI/IG, MI/IKp06I/IOJ'IOFI/I'-IeCKI/Ie METOBI

¢dusnueckue,

¢buzuko-

WU onk-7.1 OOpabateiBaeT U UHTEPIPETUPYET SKCIEPUMEHTANIbHBIE JaHHbIE, IPUMEHSST MaTeMaTuye-
XUMHYECKUE, ONOJIOTHYECKHE U MUKPOOUOJIOTUYECKHE

CKHC, q)HBquCKI/IC, q)HBHKO-XI/IMquCKI/Ie,

METO/IBI.
OueHuBaeMblii pe3yabTaT Kpurepuu onieHnBanus [Ipouenypa

(meckpunTOpHI) OIICHUBAHHUS
| .Ilpuamuner momydenus, o0- | OOpabateiBaeT W mHTEpHpeTupyeT dkc- | CodeceqoBanmne
paboOTKM ® WHTEPHpPETalluy | MIePUMEHTaJIbHbIE JaHHBIE C HWCIOJIb30-

§ SKCIIEPUMEHTAIBHBIX JTAHHBIX, | BAHUEM MaTeMaTHYeCKHX, (PU3MUecKux,

& MpPUMEHS ~ MaTeMaThueckue, | GU3UKO-XMMHUECKUX, XUMUYCCKHUX,
¢duzndeckue, (hU3MKO- | OMOJIOTHYECKUX ¢ MHKPOOHOJIOTHYE-
XUMHYECKHE, XUMHUYECKHE, CKHUX METOOB.




OuosorMUecKue W MHKPOOHO-

JIOTHYECKHE METOIBI.

Hcnonb3oBaTh  Maremaruue- | OOpabaTeiBacT pe3ynbTaThl HCCIENO- | BeimonHeHme
- ckue, ¢uzndeckue, QUINKO- | BAHUU AHAUBUYAITb-
8 XUMHYECKHUE, XHUMHUYECKHE, HOT'O 3aJIaHUA
i OMOJIOTHYeCKHe U MHKpPOOHO-

JIOTUYECKHE METOIBI.
5 1.HaBbiku 06paboTku pe- [Tomryuenue pe3yabTaToOB MCCIICAOBaHWN | BeimonHeHue
o %[ 3YJIbTAThI HCCIIEIOBAHU N 10 MTOraM MX OOpabOTKM M MHTEPIPE- | HHAUBUIYallb-
ﬁ%ﬁ § Taluu HOT'O 3aJIlaHud

Komnerenuus IIK-3 [IpoBeenne noaroToBUTENbHBIX pabOT JUIsl OCYIIECTBIECHUS OnO-
TEXHOJIOTMYECKOro npolecca noirydenus bAB
U nk-31 [ToaroraBnusaer nocyay, o0opyaoBanue, Ouojoruueckue oObEKThl U MaTepUatbl
JUIs1 OMOTEXHOJIOTHYECKOT0 TMpolecca

HOJIOTUYCCKUX IITaMMOB MHUKPOOpra-
HHU3MOB

OrneHuBaeMbIii pe3ysbTaT Kpurepun onenuBanus [Ipouenypa
(mecxkpumnTopbI) OLICHUBAHHMSI
Anroputm 00paboTku moaro- | Xapakrepusyer nonsarue «oesonacuo- | CobOecenoBanue
TOBKH TIOCY/bI, O0OPYIOBA- | cTy GHOTEXHOIOTHN»
HHS, OMOJIOTMYECKHE OOBEK-
& | TRl M MaTepuaibl A Ouo- | AHanusupyer ecrectBenHble yrpo3sl B | CobeceioBanue
€ | TEeXHOJIOTHYECKOro Npouecca | GHOTEXHONOTHH
o [loaroraBnuBaer nocyny, obopynoa- | CobecenoBanue
HUe OMOJIOrHYecKue OOBEKTH U MaTe-
puabl 115 OUOTEXHOJIOTHYECKOTO
mpouecca
ObecneunBath BbINoNHeHUe | 1.Ilpumensier Ha mpakTHKe MpaBUiIa Beinonnenue
MPaBUJ TEXHUKW 0€30MMacHO- | TEXHUKU 0€30TacHOCTH, MPOU3BO/I- WH/IUBUTyalTb-
CTH, TPOU3BOACTBEHHOW ca- | CTBEHHOW CaHMTApHUU M OXpaHbl TPYAd, | HOTO 3a/1aHUs
HUTApUH ¥ OXpaHbl TPyJa | MOArOTAaBIMBAs B COOTBETCTBHHU C TpE-
npu pabore B JabopaTopuu ¢ | GOBaHUSIMM MOCYLy U 000pYJJOBaHUE
MaTepualoM Uil OHOTEXHO- | 2. Omupaetcs Ha HAyYHO- Beimonuenue
& | JIOTHYECKOro IPOU3BOACTBA, | METOJMYECKUE OCHOBbI THTHEHMYECKOTO | UHIMBHIYallb-
g IIPAaBUIBHO  IOJArOTAaBJIMBAs | HOPMHUPOBAHUS M OIICHKH MPOPECCHO- | HOTO 3aaHus
> nocyny u o0opyJaoBaHue HAJIBHOTO PHCKa BO3ECHCTBUS OMOTEX-

3.®opmynupyet TpeOOBaHUS K YCIOBH-
sIM 00€ecTIedeHHs] MEKPOOHOJIOTHIECKOU
0€301acHOCTH OMOTEXHOIOTUUECKHIX
MIPOU3BOJICTB

BrinosineHue
WHIUBU]TyaJlb-
HOT'O 3aJIaHUA




3.006ecneunBaet 6e3omac- | Paboraer B coorBercTBHM ¢ [IpaBunamu | Beimmonnenue
HOCTh Ha OHOTEXHOJIOTHYE- OKCILTyaTauuun 6I/IOTGXHOJIOI‘ MYCCKOI'o | MHAUBUAYAJIb-
CKMX TIPOM3BOJICTBAX WM B Ja- | obopynoBanus u [IpaBuiamu paboThI C | HOTO 3a/1aHUS
OopaTopuu 3a cyeT coOIo/ie- | KyabTypaMd MHKPOOPTaHHU3MOB, KJIET-
HUS TIpaBWJI TEXHUKU O€3- | KaMU PACTCHHI M JKUBOTHBIX, BHpYyCa-
OMACHOCTH, MPOU3BOJICTBEH- | MU, COOJII0/1ast TEXHUKY O€30MaCHOCTH

HOW CaHHWTapUU U OXpPaHbI

Tpysia

Bna)leeT HAaBBIKOM

Onucanue NIKAJ OIeHUBAHUS
Kputepuu ornieHuBaHUS PE3yIbTaTOB MPOXOXKICHUS TPAKTUKH

OneHuBaHue pe3yabTaTOB MPAKTHKU OCYIIECTBISECTCS IO UTOTaM BBIMOJTHCHHS WH/IH-
BHUIYQJIBHBIX 33JIaHUN U 3aIIUTHI OTYETA.

Oyenka «OMaAU4HOy 8viCMasisemcs. BO BpeMs OIICHKH 3HaHWM, OTYETa, CTYACHT YeT-
KO M MPABWIBHO JAET OMNPECICHUs, MOJHO PACKPBIBAET COJCpKAHWUE IMOHSATHH, BEPHO HC-
MOJIE3YET TEPMUHOJIOTHIO, TIPU 3TOM OTBET CAMOCTOSTEIBHBIN, NCIOIB30BaHbI paHee MPUo0-
pPETEHHBIC 3HAHWs, BBIMOJHSACT BCE OIEpaIlH, IMOCIEA0BATEILHOCTh MX BBIIOJHEHHS JOCTa-
TOYHO XOPOMIO IMPOIyMaHa, ACHCTBHE B IICJIOM OCO3HAHO; BJIAJICET BCEMHU HEOOXOIUMBIMHU
HaBBIKaMH, crIocoOeH BoImoHATh KommnereHiun (OITK-1, OIIK-7, TTK-3) B HecTaHIapTHBIX U
HENPEIBUICHHBIX CUTYAIHIX, CO3/IaBasi IPU 3TOM HOBBIC MPABUJIA U aJITOPUTMBI JICHCTBUH.

Oyenka «xopouioy — 8vicmasisiemcs, eciu cmyoeHm OINpeNeTIeHHUs OHITHI 1aeT He-
MOJIHBIC, JTOMYCKAeT HEe3HAYUTEIbHBIC HAPYIICHHUS B TOCICIOBATCIIEHOCTH HW3JIOKEHUS, HE-
0oJbIIMEe HETOYHOCTU TMPH HCIIOJNB30BAHUM HAYYHBIX KaTeropuii, OpMyIUpPOBKU BHIBOJIOB,
BBITIOJTHSET BCE OIEpAIfH, MTOCIICOBATEILHOCTh UX BBITIOJHEHHUS COOTBETCTBYET TPeOOBaHU-
SIM, HO JIEMCTBHE BBIIOIHAETCA HEAOCTATOYHO OCO3HAHHO; B II€JIOM BJIaJ€eT HEOOXOIUMBIMU
HaBBIKAMH U cr1oco0eH BoImoHATh kKommneteniuu (OITK-1, OTIK-7, ITK-3)

OyeHnka «y0061emeopumenbHoy GblCMABIAemcs, ecliu CMyO0eHmoM YCBOSHO OCHOB-
HOE CoJIep)KaHHe, HO M3Jlaraercsi (parMEeHTapHO, HE BEHITIONHSICT HE BCE ONEpaIluy JICHCTBUS,
JOTTYCKaeT OIMMOKY B BIa/IeeT HE BCEMH HEOOXOAMMBIMU OOYJAIOIIUCS, ONIpeIeTICHHs TTOHSI-
TUW HEJTOCTATOYHO YETKHE, HE MCIIOTB3YIOTCS B KAYECTBE JI0KA3aTeIhCTBA BBIBOJIBI H 0000IIIe-
HUS U3 HAOMIOIEHUH, JOMYCKAIOTCS OMUOKH B UX U3JI0KEHUHU, HETOYHOCTH B UCTOJIB30BaHUU
po(heCCHOHATILHOW TEPMHHOJIOTHH; BBIOJHIET HE BCE ONEPANHUU JCHCTBHS, OITYCKAeT
OIIMOKH B IOCIIEIOBATEIBHOCTH UX BBINOJHEHUS, JEHCTBUE BBIMOIHICTCS HEIOCTATOUYHO OCO-
3HAHHO; BJIAJICET HE BCEMH HEOOXOJMMBIMU HABBIKAMH, WMEIOIIUICS OIBIT (parMeHTApEH;
CIIOCOOCH BBIMOJHSATH KOMIIETCHIIHH.

Oyenka «HeEy0081eMBOPUMENIbHO» BbICMABIAEMCS, eCli OCHOBHBIE TPeOOBaHUS HE
BBITIOJTHEHBI, TIPU OIICHKE pa0OThI, OTUYETE HE JIAeT OTBETHI Ha BCIIOMOTATEIBHBIE BOIPOCHI,
JOTTyCKaeT TpyOble OMMOKH B MCIOIb30BAaHUH TEPMHHOJIOTHH; BBIMOIHSET JHIIb OT/ACIbHBIC
oTiepaIyy, IMoCiIeI0OBaTeIbHOCTh HX XaOTHYHA, JACHCTBHE B IIEJIOM HEOCO3HAHHO; HE BIIAJICCT
BCEMHU HEOOXOAMMBIMU HAaBBIKAMH, OOYYArOMIMICS HE CIOCOOEH BBIMONHSTH IMJIAHUPYEMbIE
IPOrpaMMON KOMIIETEHIUH.

10.3. TunoBbie KOHTPOJIbHbIE 3a[IaHUs HJIM HHbIE MATEPHAJIbI, HEOOXOAUMbIE IS
OLICHKM 3HAHWIi, YMEHUH, HABBIKOB MU (MJIH) ONbITA JESITEJIbHOCTH, XapaKTepPH3YHIIUX
Tanbl GOPMUPOBAHNMS KOMIIETEHUMH B Ipoliecce 0CBOCHUS 00pa30BaTeIbHO NPOrPaMMbl

10.3.1. 3aganus Ha NPAKTHKY

JlaTh XapakTepUCTUKY Oa3e MPaKTUKU

N3yunth TEXHUKY 0€30MaCHOCTH PabOTHI ¢ MUKPOOPTaHU3MaMH B J1a00OpaTopun
W3yunTh npaBuiia paboThl C MUKPOOPTaHU3MaMHU

Onucatp maboparopHoe 000pyaoBaHNe

[ToaroroButs paboyee MecTo

s E




o

[MonroToBuTh A7 pabOTHI MOCYAY

[IpuroToBUTH BaTHBIE MPOOKU U METIU AJIsl paOOTHI.

Hayuntbess nesundummpoBath Bary, (QUIBTPOBAIBHYIO OyMary ¢ MOMOUIbIO CyXOBO3-

JYLTHOTO 3JEKTPUUYECKOTO TEPMOCTATa, aBTOKJIaBa

9. IlpoBecTH mpeACTEPUIN3ALMOHHYI0 00pabOTKYy MHCTPYMEHTApHUs MPH MOMOIIH yIbTpa-
3BYKOBOW BaHHBI

10. HayuuThCcsi IPUMEHSTHh CPEICTBA WHAWBUIYATBHON 3alIUTBI OT MHKPOOHON KOHTaMHUHa-
12078

11. OcBouTh 3TaNBl OUOTEXHOJOTUYECKOT0 SKCIIEPUMEHTA

12. O3HakoMuUTHCA €O ciocobaMu 0OpabOTKU U aHAIM3a Pe3yJIbTaTOB AKCIIEPHUMEHTA

13. Hayunutbcsi TOTOBHTH TNHTATENbHBIE CpENbl Ul KYJIbTHBUPOBAaHHS MHUKPOOPTaHU3MOB-
HPOJYIICHTOB

14. HayuuTbCsi IPOBOIUTH MOCEBBI MUKPOOPTaHM3MOB-TIPOIYLICHTOB Ha TBEPAbIC U XKHUJKHUE ITH-

TaTCJIbHBIC CPC/IbI

o N

10.3.2. 3aganus 1)1 OLEHUBAHUA PAKTHYECKUX HABBIKOB

=

Cobpartb maTepual ajisi MUKPOOUOIOTHYECKOTO UCCIICIOBAHUS

Hay4uThCs ¢ MOMOIIBI0 MUKPOCKOIIA H3Y4aTh MHKPOOPTaHU3MbI, IPUOBI, HCIIOIb3yEMbIC B
Ka4ecTBe OMOOOBEKTOB MPH MTOMOIIH MUKPOCKOIIHH

3. U3yunth Xxumudeckue, Pu3MUECKue U OMOIOTHnYecKre (aKTOPBI, BIUSIONINE HA MUKPO-
00BEKTHI

[To3HaKOMHUTBCS CO CBOMCTBAMH MHUKPOOPTaHM3MOB, MO3BOJISIFOLIMMHU UCIIOJIb30BAaTh UX B
KayecTBe OMOOOBEKTOB

5. TlpuoOpecty HaBBIKU 00ECIICUCHUS YCIOBUH IS )KU3HEEATSILHOCTH MUKPOOPTaHU3MOB
6. M3yduTh METOJIBI KYJIbTUBUPOBAHHS OAKTEPUI B OMOTEXHOJIOTUHI

7. TIo3HAaKOMHTBCS €O CIOCOOAMU MPUTOTOBJIECHUS CpeJl IS OCeBa MUKPOOPTaHU3MOB

8

9

N

&

OBnazers ciocobaMu MoceBa MTaMMOB MUKPOOPIaHU3MOB Ha TUTATENIbHBIE CPEJIbI
Onpenenuts ONTUMAIBHBIA PEKUAM U1 POCTa MUKPOOPTaHU3MOB

10. 3y4nTh METOABI KOHTPOJISI TAPAMETPOB MHUKPOOHOIIOTUIECKOTO M OMOTEXHOJIOTHIECKO-
ro mporecca

11. I3yuuTh c1ocoObl MUKPOOHOIOTUYECKOTO U OMOTEXHOIOIMUECKOT0 SKCIIEPUMEHTOB B
71a00paTOPHBIX YCIOBUSX.

12. HayuuTbCst BAPUTH KHUIKWAE W TBEP/IbIC TUTATEIBHBIC CPEIbI

13. Hayuurscst aenaTh MOCEBBl MHKPOOPTaHM3MOB-TIPOIYLICHTOB HA TBEP/IbIC U JKHIKHE TUTA-
TCJIbHBIC CPEAbL

14. HayuuTbCs BBIIENAT U MOAJIEPKUBATH YUCThIE KYJIbTYphl MUKPOOPTaHU3MOB.

10.3.3. UnauBuUaYyaIbHBIE 3aJaHUS

WuauBuayaibHBIC 33/ 1aHHS BRIIAFOTCS CTYACHTY HA MEPHO/] IPAKTUKH C TIETbI0 PACIITHPEHUS
€ro npoQecCHOHANBHBIX KOMIETSHIINM, 00y4eHHs MPUHIIUIIAM aHAlIM3a U CUHTE3a, HAKOTLIICHUS
MaTepUaIoB JUTsl KBATH(PUKANUMOHHONH PabOTHI, MPUBUTHS HABBIKOB CAMOCTOSTEILHOTO MPUHATHS
peLICHU.

WuauBuayaibHbBIC 3a1aHAS 110 HAPABICHHOCTH B (hOpME MOTYT MPEACTABIIATE COOO:

— COIOCTABUTENBHBIN aHATHN3 PAa3IMYHBIX TEXHUKO-TEXHOJOTHYECKUX PEIICHU;

— OIIpEJIeTICHUE «y3KHUX» MECT B TEXHOJIIOTHUYECKOM IPOIIECCe;

— CHCTEMAaTHU3allUIO0 CBEICHUH HAYYHO-TEXHUUYECKOTO XapaKTepa;

— paboThl aHAJTMTHYECKOTO I IKCIIEPUMEHTAIBHOTO XapaKTepa, BXOAIINE B TIPOTPaMMBI
MPAKTUKHU Kadeapbl, YHUBEPCUTETA.

3aaHus BBIJAIOTCS CTYJCHTAM PYKOBOJMTEICM MPAKTUKH. Pe3ynbTaThl BHIIOJHEHWS WHIU-
BUyaJbHBIX 33JJaHUI BKIIFOYAIOTCS B OTUYET IO MIPAKTHKE.



10.3.4. OTyeT N0 NpaKkTHKeE

Cmpykmypa omuema

1. Beenenue, onpejelsiomee el U 3aa91 MPAKTHKH.

2. OCHOBHAs 4acCTh OTYECTA:

1-it pa3yen — xapaKTepUCTHKA OPTaHHU3AIMK B IIEJIOM, a TAK)KE IOJpa3e/iCHus, B KOTOPOM CTY-
JEHT MPOXOINJ MPAKTUKY; OMUCHIBAIOTCS €T0 IOJDKHOCTHBIE 00513aHHOCTH;

2-1 pa3/ies — aHaJIu3 BBINIOJHEHUS 3aJJaHUi Ha TIPAKTHKY.

3.3aKkIr04eHHE OTYeTa MO0 MPAKTHKE MOABOJIUT UTOT MPOBEACHHON paboTe, COMEPIKUT BBHIBOIMI,
MPEIOKEHUS ¥ PEKOMEH/IAIMHY 110 COBEPIICHCTBOBAHHUIO IPAKTHKH.

4. Tlpunoxenune — rpaduku, TaOIUIBI, KOMTUU JOKYMEHTOB, CTATUCTUYECKHUE TaHHBIC, PE3yJIbTa-
Thl HHTEPBLIOUPOBAHHMSI, AHKETUPOBAHHUS U TIPOY.

5. Crnucok iureparypsl.

10.3.5. 3ammTa oT4YeTa N0 NPAKTHKE
3amMra OTYETOB MO IPAKTUKE MPOBOAMUTCA Ha KadelIpe B COOTBETCTBUM C IpaduKoM
yueOHOro rnpoiecca

10.3.6. MeToauuyeckue MaTepHaJibl, ONpeae/siiolie MPoueIypbl OlleHUBAHUS 3HA-
HHUH, YMEHHUI, HABBIKOB H (WJIH) ONBITA AeSITEJbHOCTH, XapaKTepu3yIuX 3Tanbl GopMu-
poBaHMs KOMIIEeTeHIIUii

Bonpocs! 1151 codeceoBaHus

1. Kakue npaBuia TeXHUKH 0€30IaCHOCTH, MPOU3BOACTBEHHON CaHUTapUH, MOKapHOH 6e3-
OTNACHOCTH M OXPaHbI TPyJa HE0OX0IMMO COOJII0IaTh B JabopaTopun?

2. Kakue npo0GsemMbl 0XpaHbl TpyJa CTOST Hepesl pabOTHUKAMU MUKPOOHOIOTHYECKOH 1a00-
paTopuu?

3. IlpoananusupyiiTe 3HaUeHHE CTEPUIM3ALNU, OOECTIEUNBAIOLIEH MCKIIOUEHHE TOMajaHue
MOCTOPOHHEN MUKPOGIIOPHI TpU paboTe B MUKPOOHOJIOTMYECKOM JTabopaTopun

4. Kaxue OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCLUILIMH IPUMEHSIOTCS B Mpodeccuo-
HaJIBLHON eI TENLHOCTH OMOTEXHOI0IOB?

5. Kakue BHUIbI A€ATENbHOCTH BKIIIOYAIOT ATAIbl TEOPETUYECKOTO M SKCIEPUMEHTAIBHOIO
UCCJIEIOBaHUS?

6. OnumuTe 3Tanbl MUKPOOHOJIOTMYECKOTO IKCIIEPUMEHTA

7. OxapaxkTepu3yiTe METOJINYECKUE MTPUEMBI 10 OPraHU3aluu paboThl ¢ MUKPOOpPraHU3Ma-
MU

8. OnumuTe OCHOBHBIE TPEOOBAHMS K KOHTPOJIIO 32 MUKPOOHOIOTHYECKIM MM OMOTEXHO-
JIOTMYECKUM TIPOLIECCAMU

9. C kakux MeponpHATHH HEOOXOIUMO 000pyI0BaTh pabouee MeCTO?

10. Onumute ycTpoicTBO M OCHAIIIEHHE MUKPOOHOJIOTHYECKOM JabopaTopun?

11. Kakue TpebGoBaHMs MPEIBSBIISAIOTCS K 000PYAOBaHUIO pabovyero Mecta B MUKpOOHOIOTU-
yeckoi maboparopun

12. Onumure cpeacTBa MHAWBUIYAIBHOM 3alIUThI JaOOpaHTa MUKPOOHOIOTHYECKOi T1abopa-
TOPHUH

13. Ilpoananu3upyiite 3HaUEHUE CTEPUIM3ALINHN, 00ECTICUNBAIOLIECH HCKITIOUEHHE MOTajaHne
MOCTOPOHHEN MUKPOGDIIOPHI MpU paboTe B MUKPOOHOJIOTHIECKOH JTab0paTopuu

14. Kakue TpeboBaHMs MPEIBIBISIOTCS K MOCYe B MUKPOOHOIOrUYecKkoit abparopuu?

15. Omnummre BUIBI CTEPUIIN3ALIMN TIOCYIBI B JIAOOpaTOpUU

16. Onuiure METOABI CTEPUIH3AIMU BaThl, MapiIu

17. Kakue meTo/bI 1e3uH(EKITNN UCTIONIB3YIOTCSI B MUKPOOHOJIOTMYECKOM TabopaTopun?

18. Omnwuuure npubOpPHI, MPUMEHsEMbIE B MUKPOOHOJIOTHUECKOM aHATTN3e

19. OnummTe yCcTpOWCTBO JaMUHAPHOTO OOKCa

20. OnumuTe crnocoObl 3alUTH OT MUKPOOHOW KOHTaMUHALIUH J1a00paToOpuu



21.
22.
23.
24.
25.
26.

217.

28.
29.

30.
31.
32.
33.

34.
35.

36.
37.

38.
39.
40.
41.
42.
43.

44,
45.

Onucarh TEXHUKY OKPACKH Ma3KOB 10 [ paMMy U BX (UKCAIHIO

Onwucars TEXHUKY TOJICUETa MUKPOOPTaHU3MOB

Kak npurotroBuTh KyJIbTYpy IposoKed Sacharomyces cerevisea

B03MO0HO JTH BEIPACTUTH KYJIbTYpY KapTodenbHoi naouku Bacillus mesentericus?

Kak u3y4nTh JeiicTBIE TeMIIepaTyphl Ha KyJIbTYpY Iposoked Sacharomyces cerevisea
Kak u3y4nth IeificTBHE XMMUYECKUX BEIECTB HAa KYJIBTYPY Iposokei Sacharomyces cere-
visea

OrmmcaTh CTPYKTYPHYIO OpPraHH3aIMIO U 3aKOHOMEPHOCTH (DYHKIIMOHUPOBAHHUS KIIETOK OaKTe-
puit

JlaTb XapaKTEpUCTHKY OCHOBHBIM I'PYIIIIaM OAKTEPHid, UX TPEICTABUTEIISIM

Omnucath CBOCTBA MUKPOOPTaHU3MOB, MTO3BOJISIONIMX UCIIOIB30BAaTh UX B KAUueCTBE OMO-
00BEKTOB

OxapakTepu30BaTh 3Tarbl MUKPOOHOIOTUYECKOTO IpoIecca

Onwucare 3Tarnbl OMOTEXHOJIOTUYECKOTO Ipoliecca

Kak npuroroButh murarenbhbie cpeapl cornacuo mpomucsam (MIIb, MIIA u cpen ¢ yrieBoja-
MH)?

[TopsiIoK MPUTOTOBJICHUS MUTATEIBHBIX CPEI Ul KYJbTHBHPOBAHUS H30JMPOBAHHBIX
KJIETOK U TKaHeil

Omnucarp AITOPUTM TIOCEBa MUKPOOPTaHU3MOB Ha CKOIIICHHBIH MSCO-TICIITOHHBIN arap
Kak mpoBecTH 1MoceB MUKPOOPTaHM3MOB YKOJIOM B CTOJIOMK IUIOTHOM NMUTATEIBHOW Cpe-
IIBI?

Onwucars METOJI IOCEBA MUKPOOPTaHU3MOB TIETJICH Ha IUIOTHYIO cpey B vamky [letpu
Kak mpoBecTH MOCEB MHKPOOPTaHWU3MOB ILIATEIEM WM TaMIIOHOM Ha IUIOTHYIO MUTa-
TEJIbHYIO cpeny B yamky [letpu?

Omnucath METO/I IOCEBA MUKPOOPTaHU3MOB B TOJIIIY IJIOTHOM MUTATEIbHON MUTATEIBHOM
cpeabl

Kaxk OIeHHUTh KHU3HECTIOCOOHOCTh KJIETOK JAPOXOKEH B CPABHEHHH C KOJIMYECTBOM IMOCTO-
poHHEH MUKPODIOPHI?

KynpTuBrpoBanue npoxxeit B a9poOHBIX YCIOBHIX

KynbTuBUpOBaHHE APOKIKEH B aHAIPOOHBIX YCIOBUAX

Kak BbIIEIMTH W3 MOYBBI MUKPOOPTAHHU3MBI, MPOAYIUPYIOIIAE THAPOIUTHUECKUE (ep-
MEHTHI?

MeTo bl MOATOTOBKH M CTEPUIIN3AIINH TTOCY/IbI, HHCTPYMEHTOB U IPHOOPOB

Crnioco0b1 00pabOTKM MEPUYATOK, PYK

MeTo1pl MEKPOCKOITHH Ma3KOB

11. Ilepeyennb yueOHOW JuTepaTtypbl U pecypcoB ceTtu «MHTepHET», HEOOXOAUMBIX [IJIfl
NMPOXO:KAEHUST MPAKTUKH

11.1. OcHoBHas JMTEpaTypa

IleyaTHBIE M3TaHUS aﬂeKTpOHHble H3JAHUA

1.MemuuuHCKas MAKPOOHONOTHS, BUpycono- | 1. MeauImHCcKas MUKPOGHOIIOTHS, BUPYCOIOTHS
rust ¥ uMMyHonorust [Teker]: y4e0.umst CTy- | p uMMyHomorms.  [DNeKTpoHHBIH  pecypc]:

neHToB mea. By3oB / [Tox pen. A.A. BopoOb-
eBa. — 2-e¢ u3/l., ucop. u gom. — M.: Men. uH-
dbopwm. arenctso (MHUA), 2008. — 704 c.

yue0.B 2-x Tomax. Tom 1/ Tlox pen. B.B. 3Bepe-
Ba, M.H. Bboiuenko. — M.: I'DOTAP-Memna,
2016.—.448 c. - Pexum JOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN978597
0436417.html

2. MenunnHcKasi MUKPOOHOJIOTHSI, BUPYCOJIOTHSI




Y UMMYHOJIOTHS. [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. — Pexum gocryna:
http://www.studentlibrary.ru/book/ISBN978597
0436424.html

.."'amaropoBa, B.C. ®epmenTsl. JJabopaTopHbIit
3. MpakTHKyM [DIEeKTpOHHBIN pecypc]: YueOHoe

nocobue / B.C. I'amaropoBa, M.E. 3uHoBbeBa. —
CIIG.: Ilpocnekt Hayku, 2011. — 256 c. — Pexxum
JOCTYyIIa:
http://www.studentlibrary.ru/book/PN0083.html

11.2. lonoaHuTeIbHAS JIUTEPATYypa

IleyaTHble U31aAHUSA DJIeKTPOHHbIE U3IaHUS
2. I'panoBa H.b. buonoruueckast 6e3omnac- |1. Bukropos, B.Il. buonorus. Pactenus. bakre-
HOCTb ~ OMOTEXHOJIOTUYECKHUX  IMPOU3- pun. ['pubbl v MUIAiHUKK [DIEKTPOHHBIN pe-
BoactB [Tekct]: yueb.mocobue / H.B. cypc] / Bukropor B.I1. — M.: BJIAJIOC, 2016.
I'panoBa., E.C. baGycenko, B.U. Ilan- — 256 c. — Pexxum JIOCTYyTIa:

¢uios. — M.: [leJlunpunr, 2010. — 136 c. http://www.studentlibrary.ru/book/ISBN978569
1018671.html

2. Tlponuenko, I'.E. PacteHuss — HCTOYHHKH Jie-
kapctB U BAJl [Onextponusiii pecypc] / I'.E.
[Iponuenxo, B.B. Bangsimes. — M.: I'D0OTAP-
Menua, 2016. — 224 c. — Pexum pocryna:
http://www.studentlibrary.ru/book/ISBN978597
0439388.html

3. be3doponos, A.M. MuKpoOHOIOrHYECKHI CHH-
Te3 [DnekTpoHHbI pecypc] / A. M. be3bopo-
nos, I'. W. Ksecuramze. — CII6: Ilpocnext
Hayxu, 2011. — 144 c. — Pexum pocrymna:
http://www.studentlibrary.ru/book/PN0027.html

4. Jlxeit/lx.M. CoBpeMeHHas MHUIIEBas MHUKPO-
ouosorus [ Tekct]: mep. 7-ro anri. usz./

5. k.M. [Txeit, M. JIx. Jleccuep, [I.A. LonbaeH. —
M.: BUHOM. JlaGopatopusi 3uanuii, 2011. —
886 c.

12. MipodeccuonanbHbIe 6a3bl JAHHBIX U HHPOPMaIMOHHBIE CTPABOYHbIE cucTeMbl, JBC

1.Caiir  «OcHOBBI ~ OMOTEXHOJOTMM» [DNEeKTpOHHBIA pecypc]. — Pexum goctyna
http://www.biotechnolog.ru/map.htm

2. Caift: « MUKpOOHOJIOTHS C OCHOBAMHU BUPYCOJIOTUNY. [DNEKTpOHHBIN pecypc]. — Pexum no-
cTyna http://www.booksmed.com/mikrobiologiya/2 14-mikrobiologiya-s-osnovami-
virusologii-koleshko.html

3. Caiit: «brnoTtexHo» — pa3zpaboTka J1abopatopHOro 000pyaI0BaHUsY. [ DIECKTPOHHBIN pecypc]. —
Pexum noctyna http://www.biotechno.ru



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/

4. Caiit: «aTepraer-xkypHan «Kommepueckass OMOTEXHONOTHsI». [ DNEKTPOHHEIN pecypc]. — Pe-
KUM foctyna http://www.cbio.ru/

5.Caiit  «OcHOBBI OMOTEXHOJOTHH» [DiekTpoHHBIH pecypc]. — Pexumm  mgocryma
http://www.biotechnolog.ru/map.htm

6. Caiit: « MUKpPOOHOJIOTHS C OCHOBAMHU BUPYCOJIOTUNY. [DIEKTpOHHBIN pecypc]. — Pexum no-
cTymna http://www.booksmed.com/mikrobiologiya/2 14-mikrobiologiya-s-osnovami-
virusologii-koleshko.html

7. Caiit: «bnotexHo» — pa3paboTka J1abopaTOpPHOT0 000PyAOBaHUMY». [ DIEKTPOHHBIN pecypc]. —
Pexum noctyna http://www.biotechno.ru

8. Caiit: «uTepHeT-)ypHaN «KomMMepueckass OMOTEXHOIOTH». [DIEeKTpOHHBIN pecypc]. — Pe-
xuM foctyna http://www.cbio.ru/

9. MeaunuHCcKuiz CIIPaBOYHHK [OnexkTpoHHBIH  pecypc]. —  Pexum  pgoctyna:
http://www.medical-enc.ru/physiology/. — 3aroi. ¢ 3xpana
10. bubnnoreka Ui CTyOeHTOB  [DIeKTpoHHBI  pecypc]. — Pexum  gocryma:

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

11. Matepuansl o yueOHOMY Kypcy bruorexHonorusi. pexxum fgocryma: biotechnolog.ru/

12. UaTepreT-ioptai 10 OWOTEXHOJIOTUM [DJEKTPOHHBIN pecypc]. — Pexum mocryma:
http://bio-x.ru/ . — 3aru. ¢ skpana (nata obparenwus: 8.07.2014)

13. JInueH3MOHHOE U CBOOOHO PACTIPOCTPAHsIEMOe MPOrpaMMHOe odecredyeHne

HaumenoBanue Jorosop
CepBHC NPOBEPKU YHUKATBLHOCTH TEKCTa Jorosop Ne 149/3K ot 24.07.2023
ITnardopma Buacokonbepenimii Webinar Jlorosop Ne C-9820 ot 14.12.2022
1C: Vuausepcurert Ilpod Horosop Ne 27 ot 30.04.2014
kaspersky endpoint security JToroBop Ne 179/3K ot 18.08.2023
Apxwusatop 7-zip BecrutaTHbIi
Adobe Acrobat Reader DC becrinatHbiit
Astra Linux Common Edition Jloroop Ne 199/3T ot 12.09.2023
1C: Dnexrponnoe odyuenne. Koprnoparususiii | JloroBop Ne 78/3T ot 06.06.2022
YHHUBEPCUTET
1C: DnektponHoe oOyuenue. Beb-kabuner Horosop Ne 78/9T ot 06.06.2022
MpenojaBaTens U CTyJACHTa
KoncynpranT Ilmtoc Jorosop Ne 318/9T ot 09.01.2023

14.Onuncanue MaTepuabHO-TeXHUYECKOH 0a3bl, HeOOXOAMMOM /ISl POBeAeHUS NMPaK-
THKH
14.1.1ToMeneHus AJisl IpoBeAeHUs YUeOHbIX 3aHATHI

1. Kadenpa Ouorexnonorun CTaBponojbCKOro rocy1apcTBEHHOr0 MEAUIIMHCKOTO YHUBEPCHUTE-
Ta
2. JIabopatopus «bruoxumudeckue n OMO(QHU3NISCKHE UCCIICIOBAHKS B 00JIACTH METUIIUMHED)
Llentpa dapmakonoruu u OnorexHosoruu HayuHo-nHHOBALMOHHOTO 00BEINHEHHS

14.2.Texnu4eckue cpeacTBa 00y4eHHs

Jlia peanu3anny JUCUMILIMHBI UCIOIb3YIOTCS CIEAYIOIUE TEXHUYECKUE CPECTBA:

— TeXHUUYECKHE CpPeACTBa Nepenaun yuyeOHol nHdopMalnuy — NpoeKIMOHHAs anmnapaTy-
pa LMPOKOro Ha3HAYECHHUS,

— TEXHUYECKUE CPEJCTBA KOHTPOJIS 3HAHUH — KOMIIBIOTEPHBIE IPOTPaMMBbI B ITOJICUCTE-
me Moodle LMS, npumMensiromiecs st TpOBEICHUS TEKYILETO KOHTPOJIS 3HAHUH ydJaluxcs;


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

— obopynoBaHueE:

1. AxBaguctuisatop saekrpudeckuii PHS AQVA

2.boxkc ma [TLP — Ananuza UVT — B - AR

3.Bechl anamutuyeckue BCJI —200/0,1 A

4. Nukybatop Covatutto S4 Digitale Automatica wa S4 stiiiia
5.Memanka marautHas MM - SM

6. Mukpockon Mukpomen 2 Bapuant 2-20

7. MUKPOCKOII CTEPEOCKONNYECKUI MaHkpaTuyeckuit MC-2 Zoom
8.Hacoc Bakyymusiii 2 HBP — S/IM 1

9.pH-meTtp cran 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 mMpoBEepKH

Crepun3aTop MapoBOi aBTOMAT C BO3MOYKHOCTBIO BEIOOpa pexkuMoB ctepuiu3anun ' Ka-25 113
VietpasBykoBas mMoiika EImasonik S10H (0,8:1) ¢ HarpeBom

entpudyra meaununckas saboparopras «Armedy

kad cymmmsnerit [LIC-80-01 CITY

TepmocTar anexktpuuecknii cyxoBo3aymaeii TC-1/80 CITY

Boxc abakrepuanbHblii Bo3MymHo# cpensl BAB — «JlamuHap-c»-1,2

XonoaunsHIK KOMOMHUPOBaHHBIH nadoparopueiid XJI-340 «POZIS»

Tepmoctar mporpamMmMupyemsbiid s npoBenenus 1P — anammza gersipexkananpabiii TI14-TTP-01-
«Tepuux»

JInodpuneHas cymxka Va Co2

Ucnapurens porarmonusii HP-1JIT

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

bnennep BL 1500

Becsr pacoBouHbIe

14.3 IlomeneHus it CAMOCTOSITEIbHOM PadOThI

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

1 VHTepHeT n obecredyeHreM AOCTyNa B 3JIEKTPOHHYIO MH(OpMalnOHHO-00pa30BaTEIbHYIO
cpely YHUBEPCHTETA.
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