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

HBIX KOMIIETEHLMI Ha OCHOBE 3HAHUS 3aKOHOB €CTECTBCHHOHAYYHBIX IHCLHUILIMH, HABBIKOB peaJlu-
3alliU U yIIpaBJieHUs] OMOTEXHOJIOTUYECKUMU TPOLIECCAMH, TIOJIb30BAHUSI OCHOBHBIMH METOJJaMU
3alIUThI IPOU3BOICTBEHHOI'O MIEPCOHAJIA M HACEJIEHHs OT BO3MOKHBIX ITOCJIEICTBUI aBapHii, 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 Pe3yJIbTATAMH 0CBOECHUSI 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, HAOMIOIEHUS M U3MEpeHUsi, 00padaThiBaTh M UHTEPIPETUPOBATh IKCIIEPUMEHTAIbHBIC 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 OoIIcpanuu JJ1d OJTYyYCHUA
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.IInanupoBat
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 JUIsl OCYLIECTBICHU OMOTEXHOIOIHYECKOI0 Ipolecca
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 ¥ TEXHU- | €KThl M MaTe- | BaHUS IS
Ky Ge3ormac- pHaBI A5 paboTHI B J1a-
HOCTH ouorexHono- | Goparopuun
THYECKOTO
nporecca
5. N k32 | [OTOBUT muTaTenbHbIE CPEbI AT 3HaeT Kak YmMmeer roro- TloaroroBku
KYJIbTUBUPOBAHUS MUKPOOPraHU3- | 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-
POAYLEHTOB

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, BUPYyCaMH,
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 a-
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 M COLMAIBHON 3alUTHI
Poccuiickoit ®eneparun ot 22 uronsa 2020 r. N 4411 (3apeructpupoBad MUHHCTEPCTBOM FOC-
tuimu Poccuiickont ®eneparun 19 aBrycra 2020 r., peructparonnsiii N 59324).

Buasr npodeccu- Peanusyemsle 3anaun npodeccuonans- | Tpynoseie ¢pyHk- | Bux pabotsl 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 OBnazneHue 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.



consultantplus://offline/ref%3DED503FE5E8EC3E30A6AF795FCC0A4A9119D7D29A5FD3F64E4BA5DA00B0749EDEA1F74D9258220C2EBA6787D0BEC8BA9E1E81D2B7E7C782F7Y6LCH

MetonoB.  [IpoBencuue
9KCIIEPUMEHTAIBHBIX

HCCIIEIOBAHUI B COOT-
BETCTBUU C TyMaHWCTH-
YECKUMH TPEOOBAHISIMHI

— MIPOU3BOJI-
CTBEHHO-
TEXHOJOTHYECKAst
JIeSITETIbHOCTb.

[1K-3

IToaroroBka mocyel,
o0opymoBaHus, OUOJIO-
THYECKHX OOBEKTOB U
MaTepHayoB Il OHo-
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

paszpaboTka 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
CIEMYIOIIMMH TUCIHUIUITMHAMU / TipakTukamMu: «O0rias 6uonorus», « MUKpOCKOIIUYecKast TEXHH-

Ka».

3HaHUs, YMEHUS U HABBIKHU, MIOJYyYEHHBIE B X0JI€ TIPAKTUKHU, HEOOXOIUMBI JIJIsl YCIIEIITHO-
IO OCBOGHUS CIEAYIOUIUX TUCIUIUIMH / MpakTUK: «OCHOBBI OMoTexHomorum», «l eHernuyeckas
WHXXEHEPHUsT U TpoTeoMuKa», «CenbCKOXO03UCTBEHHAsT OMOTEXHOJIOTHS, «OCHOBBI MHIIEBOM
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 nHaUBU-
JyaJIbHOT'O 3a/IaHUSI.
[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. Hzyue- 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 [Marepuanos s Guo- JlemoHCTpanus
CKUX, (DU3MYECKHX U OHOJIOrHU- [TEXHOJIOTHIECKOTO 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. Usyuenue wMetoanueckux | 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 IJIst
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 uccienosanuii 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 mposene- | 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. MPAKTUKHU
OOpaboTka ¥ aHAIU3 MOTYYCH- 3amura oT4ETa M0
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 KOMIETEHLHMH ¢ YKa3aHMEM 3TAaNoOB UX (JOPMHPOBAHHS B Mpolecce 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, UCIOJIb30BaTh OMOJIOTHYECKUE 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
(meckpunTOphl) 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. IlpoBoNTH OATOTOBU- 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-
IPOIMUCAMU MHUTATEIbHBIE 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 WHIMBU-
OCYIIIECTBIISIET UCCIIEJOBaHHE ZyaJbHOTO 3a/1aHUs
1. CoBpemenHbiMH MeToau- | 1. Cobmogaer TpeboBaHus Ouo- | BeimosHenne WHAMBH-
g YECKUMHU IpreMaMu paboThl ¢ | 6e30MacHOCTH TpuU  paboTe C | AyaJIbHOTO 3aJaHus
CE[ MHUKpPOOpPraHu3MaMu MHUKpPOOpPraHu3MaMu
o) 3.IIpoBoauT aHanu3 pocTta MUK- | BelonHeHWe WHIUBU-
pPOOpraHu3MOB JTyaJIbHOTO 3a/1aHUs
1.I[InanupoBanust mMukpoOuo- | 1.JleMmoHCcTpUpYET HaBbIKM | BrlllonHeHne MHANBU-
JIOTUYECKOTO0 M OMOTEXHOJIO- | OIpeaeTeHHs ONTHMAJbHBIX | IyaJIbHOTO 3aJaHUs
& g| THUECKOT0 SKCIIEpHMEHTa YCIIOBHM CYILIECTBOBaHUS MHK-
g = PpOOpPraHu3MoOB
g § 2. Bnaneer 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 OICpalvur JJId MOJTYUYCHUA JICKAPCTBECHHLIX CPEACTB, Ha6J'HOJIaCT U U3MCEPICT ISKCIIC-
PUMEHTAJIBHBIC JaHHLIC.

O11eHUBaEMBIil pe3yJIbTAT \ Kputepuu onenuBanust \ [Ipouenypa




0] BJIMSIHUEM €CTECTBEHHBIX WM IPHU-
HYAUTEIbHBIX BO3JICUCTBUN BHEIIHEN
cpenbl

(meckpunTOpHI) OLICHUBaHMSI
1 ITpunnuns! mmanuposanus, | 1.Jlaet ouenky ponu xumudeckux, pu- | CobecenoBanue
MPOBEJICHUS, YIIPaBICHUS 3UYECKUX U OMOJOrnYecKuX (hakTopoB
MUKpPOOHOJIOTUYECKUM U B YIPaBJICHUU >KU3HEIEATEIbHOCTBIO
OMOTEXHOJOTHUYECKUM JKCIIe- | MUKPOOPTaHU3MOB Pa3IUYHBIMU KYJIb-
PUMEHTOM C MCIIOJIb30BAaHUEM | TYpaMH MUKPOOPIaHU3MOB
. MUKPOOPTaHU3MOB 2.Xapakrepusyer meroauueckue mnoa- | CobecenoBanue
Q XOJbl U TEOPETHUYECKUE OCHOBBI MHC-
& MOJIb30BAHUS KJIETOK MHUKPOOPIaHU3-
MOB B Ka4ecTBE€ OMOOOHEKTOB
3.AHamM3uUpyeT BO3MOXHBIE criocoOnl | CobecenoBanme
MHUKPOOHOJIOTUYECKOTO U OHOTEXHO-
JIOTUYECKOT0 3KCIEPUMEHTOB B J1ab0-
PaTOPHBIX YCIIOBUAX
1.Biusate Ha xon MukpoOuo- | 1.I'oToBUT cpenpl 1uisi moceBa MUKpO- | BeinonaHeHue
JIOTUYECKOTO0 M OHMOTEXHOJIO- | OPraHu3MOB WHIUBUYaIb-
THYECKOI0 JKCIEPUMEHTa C HOTO 331aHUS
IIOMOUIBIO XUMHUECKHX, (pu- | 2.Pa3pabarpiBacT criocoObl BIUSHUS Ha | BoimonHenue
= 3MYECKHX M OHMOJIOTMYECKHMX | MUKPOOPTaHM3Mbl XMMHUYECKHUX, (PU3U- | HHAUBUIYaIb-
§ dakTopoB YeCKUX U OMOJIOTrH4ecKuX (haKTOpOB HOTO 3a/1aHUS
g 3.Hab6monaer 3a u3MeHEHUSIMU B Ku3- | BoimonHnenue
HEAESITENTbHOCTY  MUKPOOPTaHU3MOB | MHJIMBUyallb-

HOI'o 3agaHusd

1.HaBbikamu paboThI B J1a00-
paTopuu ¢ pa3InYHbIMU
KyJIBTypaMu MUKPOOPTaHU3-
MOB

Baaneer
HaBBIKOM

1.JlemoHCTpUpYyeT BilaJileHHUE HaBbIKa- | BelmoiaHeHue
MU COOJIOJIEHHs MpaBUJ pabOThl C | MHAWBUIYaJlb-
MHUKPOOPraHU3MaMu HOT'O 3a/IaHMS
3.Bnaneer HaBbIKaMH pabOTHl ¢ MUK- | Beimonnenue
POCKOIMYECKON TEXHUKOMN AHANBUIAYATb-

HOI'O 3agaHus

Komnerennuss OIIK-7 CnocoGeH npoBOIUTh SKCIIEPUMEHTAIIbHBIE UCCIIEJOBAHUS U UC-
OBITAHKS 10 3aJJaHHOM METOJIMKe, HaONIOIeHUs U U3MepeHHsi, 00pabaThIBaTh U UHTEPIPETUPO-

BaTh

OKCIICPUMCHTAJIBHBIC JTaHHBIC,

MNPpUMCHASA MAaTCMAaTUUYCCKHC,

XUMHUYCCKUE, XUMHNYCCKHC, 6I/IOJ'IOTI/I‘-ICCKI/IC, MI/IKp06I/IOJ'IOTI/I‘-ICCKI/Ie MCTOABI

¢duznueckue,

¢buzuKo-

U onk-7.1 O6pabaTeiBaeT W MHTEPIPETUPYET SKCIIEPUMEHTAIbHBIC JaHHBIC, TPUMEHSSI MaTeMaTHIe-
XUMHYECKHEe, OMOJIOTHYECKNEe M MUKPOOHOIOTHIECKUE

ckue, puznyeckue, GU3NKO-XUMHUYECKHE,

METO/bI.
OneHnBaeMsblil pe3ybTaT Kpurepun onennBanus [Ipouenypa
(nmeckpunTopsn) OILICHUBAHUS
1.Ilpunuunel nonydenus, o0- | OOpabaTbiBaeT W uUHTEpHpeTHpyeT 3kc- | CobecemoBanue

pa6OTKI/I U HUHTCpIpCTAlUU

5 IKCIIEPUMEHTAIIHBIX JIAHHBIX,

g IMMPUMCHSA MAaT€MaTHYCCKUC,

L dusnueckue, ¢busuko-
XUMHYECKHE, XHUMHUYCCKHUE,

OMOJIOTHYECKHEe ¥ MHKpPOOHO-

NEPUMEHTAIbHBIC JaHHBIE C WCIOJB30-
BaHMEM MAaTEMAaTUYECKHUX, (U3HUYECKUX,
q)HSHKO-XPIMH‘-IeCKI/IX, XUMHUYCCKHUX,
OMOJIOTHYECKUX H  MHUKPOOHOJIOTHYE-
CKUX METOJIOB.




JJOTHYCCKHUEC MECTOIbI.

Hcnonb3oBaTh  Maremaruue- | OOpabaTeiBacT pe3ynbTaThl HCCIENO- | BemonHeHMe
- ckue, ¢usndeckne, QGUUKO- | BaHUI WHJUBUTyaJlb-
8 XHUMUYECKHEe, XHMHUYECKHUe, HOT'O 3a/IaHMs
i OMOJIOTHYeCKHe U MHKpPOOHO-

JIOTHYECKHE METO/BI.
5 1.HaBbiku 06paboTku pe- [Tony4yenue pe3ynbTaToB HccienoBaHuil | BelmonHeHHE
S x| 3ymbTaTEI WCCIIeTOBAHUI 10 UTOraM MX 0OpabOTKM M HMHTEPIIPE- | WHIUBHIyallb-
ﬁ%ﬁ § Taluu HOT'O 3aJIlaHud

Komnerenuus INIK-3 [IpoBeienne noaroToBUTENbHBIX pabOT JUIsl OCYILECTBIECHUS OnO-
TEXHOJIOTMYECKOro npolecca noinydenus bAB
W nk-31 [ToaroraBnusaer nocyay, o0opyaoBanue, Ouojoruueckue oObEKThl U MaTepUatbl
JUIs1 OMOTEXHOJIOTHYECKOT0 Mpolecca

Tpyna

OrneHuBaeMbIii pe3ysbTaT Kpurepun oneHrBaHNUA [Ipouenypa
(mecxkpumnTopbI) OLICHUBAHHMSI
Anroput™m 00paboTku moaro- | Xapaktepusyet nonsarue «oesonacHo- | CobecenoBanue
TOBKH TIOCY/bI, O0OPYIOBA- | cTi GHOTEXHOIOTHM»
HHS, OMOJIOTMYECKHE OOBEK-
& Thl M MaTepHaslbl JUId OWO- | AHanu3upyeT ecTecTBEeHHbIE yrpo3sl B | CoOecenoBanue
S TEXHOJIOTUYECKOI0 MIPOLIECCa | GMOTEXHOIOIUH
o [ToaroraBnuBaer mocyny, obopyaosa- | CobecenoBanue
HUe Ouonornueckre oObEKTHI U MaTe-
puabl 115 OMOTEXHOJIOTHYECKOTO
mpouecca
ObecnieunBaTth BbINoONHEHKE | 1.IJIpuMeHser Ha npakTuke MpaBuIIa Beimonuenue
MpaBWJI TEXHUKH OE30MacHO- | TEXHUKU O€30MMacHOCTH, TPOU3BO/I- WHIUBUIYab-
CTH, TIPOW3BOJICTBEHHOW Ca- | CTBEHHOH CAHUTApPHH W OXPAaHBI TPY/Aa, | HOTO 3aJIaHus
HUTApUU M OXpPaHbl TpyJAa | MOATOTaBIMBAsl B COOTBETCTBUHU C Tpe-
npu padote B abopaTopuu ¢ | O0BaHUSIMH MOCYAY U 000PYyIOBaHHE
MarepuaroM A OMOTeXHO- | 2. Ommpaercst Ha HAyIHO- Beimonuenue
= JIOTUYECKOr0 IIPOU3BOJICTBA, | METOJMYECKHE OCHOBBI TUTHEHHYECKOTO | MHIUBUAYaNb-
g IIPaBWILHO  IOATOTABJIMBAS | HOPMUPOBAHUS U OIEHKU TPO(ECCHuo- | HOTO 3aIaHUS
s nocyAy u o0opyioBaHue HaJIBHOTO PHICKA BO3ACUCTBUS OMOTEX-
HOJIOTHYECKUX MTaMMOB MHKPOOpTa-
HU3MOB
3.®opmynupyet TpeOOBaHUS K YCIOBH- | BeimonHeHne
sIM 00€ecTieYeHNs] MUKPOOMOJIOTUYECKON | MHAUBHUIYaIb-
0€e30IMacHOCTH OMOTEXHOJIOTMUYECKUX HOTO 3aJaHus
MIPOU3BOJICTB
3.06ecmneunBaer 6e3omac- | Pabotaer B cootBeTcTBHM C [IpaBunamu | BeimonaHenue
Z HOCTh Ha OHMOTEXHOJOTHYE- | OKCIUIyaTallud  OMOTEXHOJIOTUYECKOTO | MHAUBHUIYab-
= CKUX TPOW3BOJCTBAX M B Jia- | o0opynoBanus u [IpaBuiamu paOOTHI C | HOTO 3aJIaHUs
§ OopaTopuu 3a cueT coOMo/ie- | KyIbTypaMH MHUKPOOPTaHU3MOB, KIIET-
= HUS TPaBWJ TEXHUKH Oe€3- | KAMU PAacTeHHWU W >KHBOTHBIX, BHpYCa-
§ OTMACHOCTH, TPOM3BOJICTBEH- | MU, COOJTIOIast TEXHUKY O€30MacHOCTH
C%‘ HOM CaHUTapUU U OXpPaHbI




Onucanue mKaJj OeHUBAHUS
Kpurepuu onieHuBaHMs Pe3yIbTaTOB MPOXO0XKICHHS TPAKTHKH

OneHnBaHue Pe3ysbTaTOB MPAKTUKU OCYILECTBIIAETCS 110 UTOIaM BBINOJIHEHUS MHAM-
BUAYaJIbHBIX 33/IaHUH U 3aIIUTHI OTYETA.

Oyenka «OmMAUYHO» 8bICMAGIAEMCA: BO BPEMsI OLIEHKU 3HaHUH, OT4eTa, CTYACHT YeT-
KO M IPAaBWIBHO JaeT ONpeAeNICHUs, MOJHO PacKpbIBaeT COJEp)KaHUE IOHSTHUH, BEPHO HC-
HOJIb3YET TEPMUHOJIOTHIO, IIPU 3TOM OTBET CAMOCTOSITENIbHBIN, MCIIOJIb30BaHbl paHee MpHOO-
PETEHHBbIE 3HAHWA, BBINOJHIET BCE ONEpPALMH, IOCIENOBATEIbHOCTh MX BBIIIOJIHEHUS J10CTa-
TOYHO XOpOLIO MpOJyMaHa, JIeHCTBHE B LIEJIOM OCO3HAHO; BJIAZICET BCEMH HEOOXOJUMBIMU
HaBbIKaMH, criocoOeH BoinoHATh komnereHnuu (OITK-1, OITK-7, [1K-3) B HecTaHAapTHBIX U
HENpeBUICHHBIX CUTYallUsAX, CO3/1aBas IPU 3TOM HOBBIE MPAaBUJIA U aJITOPUTMBbI IEHCTBUH.

Oyenka «xopowioy — 8bicmasnAemcs, eciu cmyoeHm ONPENEICHUs NOHITUN 1aeT He-
HOJIHBIE, JIOMYCKAaeT HEe3HAYUTEJIbHbIE HApYLICHHs B IOCIEA0BAaTEIbHOCTH H3JI0XKEHUS, He-
0oJbIIe HETOYHOCTH TMPHU MCIOJb30BAHUM HAYYHBIX KAaTEropuid, GOpMYJIMPOBKH BHIBOJOB,
BBINOJIHSET BCE OINEpAIMH, IIOCIEI0BATEILHOCTh UX BBIIIOJHEHHS COOTBETCTBYET TpeOOBaHU-
M, HO JIEHCTBHUE BBIIOJIHAETCS HEJIOCTATOYHO OCO3HAHHO; B LI€JIOM BJIaJIE€T HEOOXOIMMBIMU
HaBBIKAMU H crtocoOeH BomoaHaTh komnereniuu (OITK-1, OIIK-7, ITK-3)

Oyenka «y0061emeopumenbHo» BblCMABIAemcs, eclu CyO0eHmoM YCBOEHO OCHOB-
HOE COZIep>KaHue, HO u3jaraetrcs (PparMeHTapHO, HE BBIIIOJHSAET HE BCE ONEpaLuu JEeHCTBHUS,
JIOITyCKAeT OIIMOKH B BJIaJICET HE BCEMH HEOOXOMMBIMH O0YJAIOIIUIICS, ONpeAeTICHHS TTOH -
TUI HEJOCTATOYHO YETKUE, HE UCTIOJIb3YIOTCS B KAUECTBE J0Ka3aTeJIbCTBA BBIBOIBI U 0000111e-
HUS U3 HAOJIOJIEHUH, JOMyCKAalOTCs OIMOKU B UX U3JI0’KEHUU, HETOYHOCTU B UCIOJIb30BAHUU
npodeCCHOHATLHON TEPMHUHOJIOTUH; BBINOJHIET HE BCE ONEpalud JEHCTBUSA, IOIyCKaeT
OIIMOKH B IOCIIEAOBATEILHOCTH MX BBIMOJIHEHUS, ISMCTBUE BBIMOIHACTCS HEAOCTATOYHO OCO-
3HAHHO; BJIaJIe€T HE BCEMM HEOOXOAMMBIMU HaBBIKAMH, MUMEIOUIMNICS OMBIT (hparMeHTapeH;
CIOCOOEH BBINOJHATH KOMIIETEHIINH.

Oyenka «Hey0061emeopuUmenbHoy blCmagisaemcs, eciy OCHOBHbIE TpeOOBaHUS He
BBITMIOJIHEHBI, MPU OLIEHKE paboThl, OTUETE HE JIaeT OTBETHI Ha BCIIOMOTraTEJIbHBIE BOMPOCHI,
JIOITyCKaeT TpyOble OMIMOKK B MCMOJIb30BAaHUM TEPMUHOJIOTUH; BBIIOIHSET JIUIIb OT/EIbHbIC
orepanuy, Mocjie10BaTeIbHOCTh UX XaOTHYHA, JEUCTBUE B 1[€JIOM HEOCO3HAHHO; HE BIIAJIEET
BCEMHM HEOOXOJMMBIMU HaBBIKAMH, OOydaroluiics He crocoOeH BBHINONHATH IIAHUpYeMbIe
IIPOrpaMMOM KOMIIETEHIUH.

10.3. TunoBbie KOHTPOJIbHBbIE 3aaHUS WJIH HHbIe MAaTePHAJIbI, HEOOX0AUMBbIE /IS
OLICHKH 3HAaHWH, YyMeHHMi, HABHIKOB M (WJH) ONbITA JeATEJbHOCTH, XapaKTepPU3YyHOLIMX
3Tanbl (POPMHPOBAHUSI KOMIIETEHIIHI B Mpolecce 0CBOEHHS 00pa30BaTeIbHOIl POrpaMMbl

10.3.1. 3aganus Ha NPAKTHKY
JlaTh XapakTepUCTUKY 0a3e MPaKTUKU
N3yunth TexHUKY 0€301acHOCTH pabOThI C MUKPOOpPraHU3MaMH B JIaOOpaTOpUU
W3yuuTh npaBuiia paboThl C MUKPOOPTraHU3MaMHU
Omnucats maboparopHoe 000opya0BaHNe
IToaroroButs pabouee MecTo
[TonroToBuTh /111 pabOTHI MOCYAY
[TpuroToBUTH BaTHBIE TPOOKHU U NETIH JUISL paOOTBHI.
Hayuutbscs ne3umHumpoBaTh Bary, (QUIBTPOBaJIbHYIO OyMary c MOMOIIBIO CYyXOBO3-
JYLITHOTO 3JIEKTPUUYECKOTO TEPMOCTATA, ABTOKJIABA
[IpoBectu npeacTepmiIn3allMOHHYI0 00pabOTKYy MHCTPYMEHTApHUs MPHU MOMOIIM YIbTpa-
3BYKOBOM BaHHBI
. Hayuntbcst mpuMeHsATh cpeacTBa MHAMBUAYATIbHOM 3alIUThl OT MUKPOOHOM KOHTaMHUHA-
UH
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11. OcBouTh 3TAIBI OMOTEXHOJIOTHYECKOTO SKCIIEPUMEHTA

12. O3HakoMuUTHCS €O ciocobaMu 00pabOTKU U aHAIM3a Pe3yJIbTaTOB DKCIIEPHUMEHTA

13. HayunTtbCcsi TOTOBHTH NHTATENbHBIE CpENbl Ul KYJIbTHBUPOBAaHHS MHKPOOPTaHU3MOB-
MPOAYLUEHTOB

14. HayuuTbcsi IPOBOIUTH MOCEBBI MUKPOOPTaHM3MOB-TIPOIYLICHTOB Ha TBEPAbIC U KHUJKHUE ITH-
TaTCJIbHBIC CPEAbI

10.3.2. 33[[3]-[1/[5[ AJIA OICHUBAHUS MPAKTUYECKUX HABBIKOB

=

Cobpatb MaTepua Jyisi MUKPOOHOIOTHYECKOTO UCCIIEOBAHHUS

Hay4uThCst ¢ MOMOIIBI0 MEUKPOCKOTIA H3Y4aTh MHKPOOPTaHU3MbI, TPUOBI, HCIIOIb3yEeMbIC B
Ka4yecTBe OMOOOBEKTOB MPH MTOMOIIH MUKPOCKOITHH

3. U3yunth XxuMudeckue, Pu3NUECKue U OMOIOTHIecKre (PaKTOPHI, BIUSIONINE HA MHKPO-
00BEKTHI

[To3HaKOMHUTBCS CO CBOMCTBAMH MHUKPOOPTaHM3MOB, MO3BOJISIONIMMHU UCIIOJIL30BATh UX B
KayecTBe OMOOOBEKTOB

5. TlpuoOpecty HaBBIKU 00ECIICUCHUS YCIOBUH IS )KU3HEEATSILHOCTH MUKPOOPTaHU3MOB
6. M3yuuTh METOJIbI KYJIbTUBUPOBAHHS OAKTEPUI B OMOTEXHOIOTUHI

7. Tlo3HAaKOMHTBCS CO CIIOCOOAMU MPUTOTOBJICHUS CPEIL JIJIsl [IOCEBa MUKPOOPTaHU3MOB

8

9

no

&

Ognazers ciocodaMu MoceBa MTaMMOB MUKPOOPIaHU3MOB Ha TUTATENIbHBIE CPEJIbI
OnpenenuTs ONTUMAIIBHBIA PEXUM IJI1 POCTa MUKPOOPTaHU3MOB

10. UBy4nTh METOABI KOHTPOJISI TAPAMETPOB MHUKPOOHOIIOTUIECKOTO M OMOTEXHOIOTUYECKO-
ro mpoiiecca

11. By4uTs ciocoOBI MEKPOOHUOIOTHIECKOTO U OMOTEXHOJIOTMYECKOTO IKCTIEPIMEHTOB B
71a00paTOPHBIX YCIOBUSX.

12. HayuuTbCst BAPUTH KHUIKWE U TBEP/IbIC TUTATEIBHBIC CPEIbI

13. Hayuurscst aenaTh MOCEBbl MHKPOOPTaHH3MOB-TIPOIYLICHTOB HA TBEP/IbIC U JKHIKHE TUTA-
TCJIbHBIC CPEABI

14. HayuuTbCs BBIIENATD U MOAJIEPKUBATh YUCTbIE KyJIbTYpbl MUKPOOPTaHU3MOB.

10.3.3. UnauBHaYyaIbHBIE 3aJaHUS

NunuBunyanbpHbIC 3a1aHUS BBIIAIOTCS CTYICHTY Ha TIEPHO]] TPAKTUKH C LIETBIO PACITUPEHUS
€ro npoQecCUOHANbHBIX KOMIETSHIINH, O0yYeHHs MIPUHIINIIAM aHalli3a U CUHTEe3a, HAKOTUICHUS
MaTepHaJIoB JIJIsl KBATH(UKAITMOHHON pabOThI, MPUBUTHS HABBIKOB CAMOCTOSITEILHOTO TTPUHSITHS
pELIEHU.

NunuBunyanbpHbIE 3a1aHKS TIO HAIPABIEHHOCTH ¥ (JOpME MOTYT MIPEACTABIATH COOOM:

— COMOCTaBUTENIbHBINA aHATN3 PA3IMYHBIX TEXHUKO-TEXHOJIOTUYECKUX PEIICHUN;

— OTIpeNIeTICHUE «Y3KUX» MECT B TEXHOJIOTHIECKOM TIPOIIECCe;

— CHUCTEMaTHU3alMIO CBEJICHUI HayYHO-TEXHUYECKOTO XapaKTepa;

— pabOThI AHATTUTUYECKOTO WJIM SKCIEPUMEHTAIBHOTO XapaKkTepa, BXOAIINE B MPOrPaMMBbl
MPAKTUKHU Kadeapbl, YHUBEPCUTETA.

3amanus BRIJAIOTCS CTYJEHTAM PYKOBOIUTENIEM MPAKTUKU. Pe3ynbTaThl BHITOTHEHUS! UH M-
BUJIyaJIbHBIX 33JIaHUN BKJIFOYAIOTCS B OTYET 10 MPAKTHUKE.

10.3.4. OTueT MO NpaKTHKe
Cmpykmypa omuema
1. Beenenue, omnpenensiolee Lelb U 331a4H MPAKTUKH.
2. OcHOBHasI 4YacTh OTYETA!
1-i1 pazgen — xapakTepuCTHKa OpraHU3alliy B IIEJIOM, a TAKXKE MOJpa3/iesIeHus], B KOTOPOM CTY-
JIEHT IPOXONII IPAKTUKY; OMUCBIBAIOTCS €r0 JOJKHOCTHBIE 00513aHHOCTH;
2-11 pa3fen — aHaiM3 BBHITIOJIHEHUS 33JaHUN Ha TIPAKTHKY.



3.3aKII0YeHne OTYETa IO MPAKTUKE MOJBOJUT UTOI NMPOBEACHHON paboTe, CONEPKHUT BBHIBOJIBI,
HPEATI0KEHNUS U PEKOMEH/IAIIMHU 110 COBEPILICHCTBOBAHUIO IPAKTUKH.

4. Ipunoxenune — rpauKy, TAOIUIBI, KOIIMU JOKYMEHTOB, CTATUCTUYECKHE JaHHbIE, pe3ysIbTa-
Tl HHTEPBBIOMPOBAHUS, aHKETUPOBAHUS U TIPOY.

5. Crnucok iureparypsl.

10.3.5. 3ammTa oT4eTa N0 NPAKTHKE
3amuTa OTYETOB MO NMPAKTHUKE MPOBOJUTCS Ha Kadeape B COOTBETCTBUU C IpaduKOM
yueOHOro rpoiecca

10.3.6. MeToau4yeckue MaTepHaJibl, ONpeae/siiOlUe MPoueIypbl OlleHUBAHUS 3HA-
HUIl, YMEeHUI, HABLIKOB M (MJIM) ONbITA JAeSITEJbHOCTH, XapaKTEePU3y KX 3Tanbl Gopmu-
poBaHMs KOMIIEeTeHIUIA

Bonpocs! 1151 cobecenoBanus

1. Kakue npaBuia TeXHUKH 0€30IaCHOCTH, MPOU3BOACTBEHHON CaHUTapUH, MOKapHOH 0e3-
OTNIACHOCTH M OXPaHbI TPyJa HE0OX0IMMO COOJII0IaTh B Ja00opaTopun?

2. Kakue npo0GsemMbl 0XpaHbl Tpy/Ja CTOST Hepes pabOTHUKaMU MUKPOOHOI0ruyeckon gado-
paTopuu?

3. [Ipoananusupyiite 3HaYeHHE CTEPUIM3ALNU, OOECIIEUUBAIOLIECH MCKIIOYEHHE IOTMajaHue
MOCTOPOHHEH MHKPOMIOPHI TpH paboTe B MEKPOOHOJIOTHIECKON JTabopaTopuun

4. Kaxue OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JAUCLUILIMH IPUMEHSIOTCS B podeccuo-
HAJIbHOW JAEATEIHHOCTH OMOTEXHOJIOTOB?

5. Kakue BHIbI A€ATENBHOCTH BKJIIOYAIOT ATAIlbl TEOPETUYECKOIO M 3KCIEPUMEHTAIBHOIO
UCCJIEJOBaHUS?

6. OnumuTe 3Tanbl MUKPOOHOJIOTMYECKOTO IKCIIEPUMEHTA

7. OxapaxkTepu3yhTe METOJINYECKUE MTPUEMBI 10 OPraHU3aluu paboThl ¢ MUKPOOpPraHU3Ma-
MU

8. OnumuTe OCHOBHBIE TPEOOBAHMS K KOHTPOJIO 33 MUKPOOHOIOTUYECKIM WIIH OHMOTEXHO-
JIOTMYECKUM TIPOLIECCaAMU

9. C xakux MeponpUATHI HEOOXOIMMO 000pyI0BaTh pabodee MecTo?

10. OnumuTe ycTpoiCTBO M OCHALIEHHE MUKPOOHOJIOTHYecKoi JabopaTopun?

11. Kakue TpeboBaHus MpeabsABISIOTCS K 000py10BaHNIO pabodyero Mecta B MUKpOOUOJIOTH-
4yecKkoil mabopaTopun

12. OnmmmTe cpeicTBa MHANBUIYAIBHOHN 3alIUTHI JA0OpaHTa MUKPOOHOIOTHYECKOH JTabopa-
TOPHUH

13. Ilpoananu3upyiiTe 3HAaUEHUE CTEPUITH3AIINHN, 00ECTICUNBAIONICH NCKITFOUEHHE TTOTTa[aHne
OCTOPOHHEH MUKPO]IIOPHI TpU paboTe B MUKPOOHOIOrHYECKOH J1abopaTopuu

14. Kaxue TpeGoBaHUS MPEABABIAIOTCS K TOCYAE B MUKPOOHOJIOrH4ecKoi abpaTopuu?

15. Onuumre BUABI CTEPUIM3AMU TIOCY/IbI B JIAOOPATOPUHU

16. OnwmmmTe METOABI CTEPUITH3AIMA BaThl, MAPIH

17. Kakue MeTonbl Je3UH(EKIMH UCTIONb3YIOTCS B MUKPOOHOJIOTHUECKON T1abopaTopuu?

18. Omnwumure mpuOOpPHI, MPUMEHsIEMbIE B MUKPOOHOJIOTHUECKOM aHAITN3e

19. Onwumure ycTpoiicTBO TaMHHApHOTO OOKCca

20. OnummTe crocoObl 3aUTH OT MUKPOOHOW KOHTaMUHAIINH JTa00PaTOpUN

21. Onucarh TEXHUKY OKPAacKU Ma3KoB 10 ['paMMy U UX (UKCAIHIO

22. Onmcarh TEXHUKY TOJICYETa MUKPOOPTaHU3MOB

23. Kak nmpurotoBuTh KyJIbTYpY Aposoked Sacharomyces cerevisea

24. BO3MOKHO JIM BBIPACTUTh KYJIBTYPY KapTodenbHoit nanouku Bacillus mesentericus?

25. Kak u3y4uTh JeiiCTBHE TEMIIEpaTyphl Ha KyJIbTYpy Apoxokeil Sacharomyces cerevisea

26. Kak n3y4nTh JIeliCTBHE XHMHUCCKUX BEIIECTB Ha KYJIbTYpY Ipoxokeii Sacharomyces cere-
visea



27.

28.
29.

30.
31.
32.
33.

34.
35.

36.
37.

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

44,
45.

Ormmcath CTPYKTYpHYIO OpraHU3alMIO U 3aKOHOMEPHOCTH (DYHKIIMOHMPOBAHUSI KJIETOK OaKTe-
puit

JlaTb XapaKTEepUCTHKY OCHOBHBIM I'PyIIIaM OAKTEPHid, X MPECTaBUTEISIM

OrnucaTh CBOMCTBAa MUKPOOPTaHHW3MOB, MO3BOJISIONINX HCIOJIb30BaTh X B KayecTBe OHO-
00BEKTOB

OxapakTepu30BaTh 3Tallbl MUKPOOHOJIOTHYECKOT0 Iporecca

Omnwucare 3Tanbl OMOTEXHOJIOTUYECKOTO IpoLecca

Kax npurotoBuTh nuratensHbie cpeasl coriacuo nponucsm (MIIb, MITA u cpen ¢ yrieBona-
Mu)?

[TopsimoK MPUTOTOBIEHUS MUTATENBbHBIX Cpel s KYJbTHUBUPOBAHUS HW30JMPOBAHHBIX
KJIETOK U TKaHEN

Onucarp anropuT™ NOCEBa MUKPOOPIaHU3MOB Ha CKOLIEHHBIN MsCO-TIENITOHHBIN arap
Kak mpoBecT moceB MUKpOOPTaHU3MOB YKOJIOM B CTOJIOMK IUIOTHOH NMUTATEIBHON Cpe-
IbI?

OnucaTth METOA IOCEBAa MUKPOOPTraHU3MOB METIEH Ha IJIOTHYIO cpeay B yalky lletpu
Kak mpoBecTH moceB MHUKpPOOPIaHM3MOB IIINATENEM HJIM TaMIIOHOM Ha IUIOTHYIO IUTa-
TeNbHYIO cpeny B vamky [lerpu?

Onucarpy METOJI MOCEBAa MUKPOOPTraHU3MOB B TOJIILY IUIOTHOM MUTATEIbHON MUTATEIBbHON
cpenbl

Kak oneHuTh KU3HECTIOCOOHOCTh KIIETOK JAPOXKKEH B CPaBHEHUHU C KOJUYECTBOM MOCTO-
POHHENW MUKPOQIIOpPHI?

KynbTuBupoBanue Ipoxkeil B a3poOHBIX YCIOBUAX

KynbTuBrpoOBaHUE IPONKIKEH B aHAIPOOHBIX YCIOBUIX

Kak BbIIeIUTh M3 MOYBBI MHUKPOOPTAaHU3MBI, MPOIYLHUPYIOIIUE THAPOIUTHYECKHE (ep-
MEHTHI?

MeTobl TOATOTOBKY U CTEPHIIN3ALIUH [TOCY/Ibl, HHCTPYMEHTOB U MPUOOPOB

CrniocoObl 00paboOTKH IEpUYaATOK, PYK

MeToapI MUKPOCKOIIMH Ma3KOB

11. ITepedyennb y4deOHONM JuTEepaTypbl M pecypcoB cetH «HMHTepHeT», HEOOXOAUMBIX JIA
NPOXOK/IEHUS] TNPAKTHKH

11.1. OcHoBHas JuTeparypa

IleuaTHbIe M3TaAHUS 3.]'IeKTpOHHbIe H3JaHUA

1.MenuuuHckass MUKpOOHOIOTHs, BUpycoio- | 1. MeauuuHckass MUKpOOHOIIOTHS, BUPYCOJIOTHS
rust ¥ uMMyHOIorust [Teker]: y4e0.amst CTy- | u mMMyHomorms.  [DNeKTpoHHBIH — pecypc]:

neHToB Mea. By30B / [Tox pen. A.A. BopoOb-
eBa. — 2-¢ u3M., ucup. u joi. — M.: Men. uH-
dopm. arenctro (MUA), 2008. — 704 c.

yue6.B 2-x Tomax. Tom 1/ [Tox pexn. B.B. 3Bepe-
Ba, M.H. boitueuko. — M.: I DOTAP-Menua,
2016.—.448 c. — Pexum JOCTyTa:
http://www.studentlibrary.ru/book/ISBN978597
0436417 .html

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



http://www.studentlibrary.ru/book/ISBN9785970436424.html
http://www.studentlibrary.ru/book/ISBN9785970436424.html

..I"'amatopoBa, B.C. ®epmenTsi. JlabopaTopHbIit
3. MpakTHKyM [DIeKTpOHHBIN pecypc]: YueOHoe

nocobue / B.C. I'amaropoBa, M.E. 3unoBbeBa. —
CII6.: IIpocnext Hayku, 2011. — 256 c. — Pexxum
JIOCTyTa:
http://www.studentlibrary.ru/book/PN0083.html

11.2. lonoiHuTEIbHASI JIUTEPATypa

IleuaTHble H3TaHUSA DJIEeKTPOHHbIE U3TAHUSI
2. I'panoBa H.b. buonoruueckast 6e3omnac- |1. Bukropos, B.Il. buonorus. Pactenus. bakre-
HOCTh  OMOTEXHOJIOTUYECKUX  IPOU3- pun. ['pubbl v MUIIAHUKK [DIEKTPOHHBIN pe-
BoactB [Tekct]: yueb.mocobue / H.b. cypc] / Bukropor B.I1. — M.: BJIAJIOC, 2016.
I'pamosa., E.C. babycenko, B.U. Ilan- — 256 c. — Pexum JIOCTYTIA:

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

2. Tlponuenko, I'.E. PacteHuss — HCTOYHHMKH Jie-
kapctB U BAJl [Onextponnsiii pecypc] / I'.E.
[Iponuenxo, B.B. Bangpimes. — M.: I'D0TAP-
Menua, 2016. — 224 c. — Pexum pocryna:
http://www.studentlibrary.ru/book/ISBN978597
0439388.html

3. be3boponos, A.M. MukpoOHOIOrHYECKHI CHH-
Te3 [DnekTpoHHbI pecypc] / A. M. besbopo-
noB, I'. U. Ksecuramze. — CII6: IIpocnekt
Hayxu, 2011. — 144 c. — Pexum pnocrymna:
http://www.studentlibrary.ru/book/PN0027.html

4. Jixeii/lx.M. CoBpemeHHass mnuuieBas MHKpPO-
ouonorus [Tekcr]: mep. 7-ro anri. usz./

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

12. TipoeccuonanbHbie 6a3bl JAHHBIX M HHPOPMAIMOHHBIE CTPAaBOYHbIE cucTeMbl, JBC

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

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

3. Caiit: «brnoTexHo» — pa3paboTKa JIabopaTOPHOTO 00OPYIOBAHKSY. [ DICKTPOHHBIH pecypc]. —
Pexxum noctyma http://www.biotechno.ru

4. Caiit: «aTepHeT-xypHan «KoMMepueckas OMoTexXHOTIOTUSY. [DIeKTpoHHBIN pecypc]. — Pe-
UM noctyna http://www.cbio.ru/

5.Caiitr  «OcCHOBBI ~ OMOTEXHOJOTHM» [DNEeKTpOHHBIH pecypc]. — Pexum gocrymna
http://www.biotechnolog.ru/map.htm

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

7. Caiit: «bnotexHo» — pa3paboTka J1adbopaTOpHOTO0 000PYyAOBaHUMY». [ DIEKTPOHHBIN pecypc]. —



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/

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

9. MeaunuHCcKuiz CIIPAaBOYHUK [OnexkTpoHHBIH  pecypc]. —  Pexum  pgoctyna:
http://www.medical-enc.ru/physiology/. — 3aroJ. ¢ 3xpana
10. bubnuoreka  ays  CTyACHTOB  [DJEKTpoHHBIM  pecypc]. — Pexum  nmocryma:

http://www.bibliotekar.ru/447/. — 3aroi. ¢ 3xpaHa

11. Marepuansi o yueOHOMY Kypcy bruoTexnomorus. pexxum jnoctyma: biotechnolog.ru/

12. UaTepreT-ioptan 1o OWOTEXHOJIOTUM [DIEKTpOHHBIN pecypc]. — Pexum mocryma:
http://bio-x.ru/ . — 3aru. ¢ skpana (mara obpamenus: 8.07.2014)

13. JInueH3noHHOE ¥ CBOOOIHO PacnpocTPaHsieMoe MPOrpaMMHoe obecnevyeHue

HaumenoBanue Jorosop
CepBHC NPOBEPKU YHUKATBHOCTH TEKCTa Jorosop Ne 149/3K ot 24.07.2023
ITnardopma Buacokonbepenimii Webinar Jlorosop Ne C-9820 ot 14.12.2022
1C: Yuusepcurer [Ipod Horosop Ne 27 ot 30.04.2014
kaspersky endpoint security Jlorosop Ne 179/3K ot 18.08.2023
Apxusarop 7-zip BecrutaTHbIi
Adobe Acrobat Reader DC becrutaTHbIi
Astra Linux Common Edition Jorosop Ne 199/9T or 12.09.2023
1C: Dnexrponnoe odyuenne. Kopmoparusueiii | JloroBop Ne 78/3T ot 06.06.2022
YHHUBEPCUTET
1C: Dnekrponnoe oOyuenue. Beb-kabuHet Horosop Ne 78/3T ot 06.06.2022
MpenojaBaTens U CTyJACHTa
KoncynpranT Ilmtoc Jorosop Ne 318/9T ot 09.01.2023

14.Onuncanue MaTepuabHO-TeXHUYECKOH 0a3bl, HeOOXOAUMOI ISl POBeJeHHUS NMPAK-
THKH
14.1.1TomeneHus AJisi IPOBeAeHUs YUeOHbIX 3aHATHI

1. Kadenpa Ouorexnosnorun CTaBponojbCKOro rocy1apCTBEHHOT0 MEAUIIMHCKOTO YHUBEPCHUTE-
Ta
2. JIabopatopus «bruoxumudeckne u OMO(PU3NIECKHE UCCIICIOBAHMS B 00JIACTH MEIUIIUHBD)
Llentpa dapmakonoruu u 6norexHonornu HayuHo-nHHOBALIMOHHOTO O0BEINHEHHS

14.2.Texnu4eckue cpeacTBa 00y4eHUs

Jns peanuzanuy JUCUUIUIMHBL UCTIOJB3YIOTCS CIEAYIOIIME TEXHUUYECKHUE CPEICTBA!
— TEXHUYECKHUE CPENICTBA Tepeaaun yueOHoM nH(opMaIuyu — MPOSKITMOHHAS aIlapaTy-
pa LWKUPOKOro Ha3HAYECHUS;
— TEXHUYECKHUE CPEJICTBA KOHTPOJIA 3HAHUN — KOMIIBIOTEPHBIE MTPOTPAMMBI B TTOJCUCTE-
me Moodle LMS, npumensitoruecs uist IPOBEACHUS TEKYIIET0 KOHTPOJIS 3HAHUN YJaIHXCs;
— obopynoBaHue:
1. AkBapuctumsrop snekrpuueckuit PHS AQVA
2.bokc auis [P — Ananuza UVT — B - AR
3.Becsl ananmurnueckue BCJI —200/0,1 A
4. Nukydatop Covatutto S4 Digitale Automatica na S4 siiina
5.Memanka marautHas MM - SM
6. Muxkpockorn Mukpomen 2 Bapuant 2-20
7. MHKpOCKON cTepeocKonuyeckuii mankparnaeckuit MC-2 Zoom
8.Hacoc Bakyymusiii 2 HBP — S/IM1


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

9.pH-metp cram HI 2210, pH/mB/C - metp

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

19.
20.
21.
22.
23.

pH/oxcu — metp HI mopraTtuBHEIH, 6€3 IpoOBEpKH

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

Ientpudyra meauinacKast taboparopHas «Armedy

ka¢ cymmnereii [1IC-80-01 CITY

TepmocTar anexTpuydeckuii cyxopo3aymusiii TC-1/80 CITY

Bboxkc abakTepuaibHbIid Bo3mymHol cpensl BAB — «JlamuHap-c»-1,2

XonoauasHUK KOMOMHUPOBaHHbIH 1adopaTtopHblit XJ1-340 «POZISy»

Tepmoctar mporpamMmmupyembiid s nposeacaus 1P — ananusa vetsipexkananpubiii TI14-ITI[P-01-
«Tepuux»

JInodpuneHas cymka Va Co2

Hcnapurens potauuonusiii HP-1JIT

[MTepememmBatomiee ycrpoiicteo LOIP  LS-120 (JIAB — IT1Y-02)

brnennep BL 1500

Becs! pacoBouHbIe

14.3 IloMenieHUs AJIs1 CAMOCTOATEIBHOM PadoThI

[Tomerenust OCHAIIEHBI KOMITBIOTEPHOW TEXHUKON € BO3MOYKHOCTBIO MOJIKIIFOYEHHUS K Ce-

a1 VHTEepHET M obOecrevyeHneM JOCTyIla B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIHHYIO

Cpe/ly YHUBEpPCHUTETA.
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