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1. HeJII/I, 3a/iaviM 1 IIJIAHUPYEMBIEC PE3YJIbTAaTbl 06yqunﬂ mo ITMCIMIIJINHE

Kypc «OOmiast OGuonoruss ¥ MUKpPOOUOJOTHUS» MPEACTABIAET CO00H crmenuaabHBIH

€CTeCTBCHHOHAYYHBIH Kypc JUIs OakamaBpoB, 00ydYarOMMXCS MO HAIMPABICHUIO MOATOTOBKHU

«BHOTEXHOIOTHAY.
Ilenpio OCBOCHHS AUCHMILIMHBI

(dbopMuUpOBaHUE Y CTYICHTOB 3HAHUI U YMEHUH B 00JIACTH COBPEMEHHON OMOJIOTHH, XHMHUYECKOTO
cocTaBa, OOMEHa BEHIECTB M TEHETUKH OPraHU3MOB, HCIIOJIb3YEMBIX B OHMOTEXHOJIOTHYECKHX

nporeccax.

«O0mast OuoNoOTHST W MHUKPOOUOIOTHS

OCHOBHBIMHM 3a/1auaMM Kypca sIBJASIOTCS (OpMUpOBaHUE y CTYACHTOB 3HAHUM 110 OCHOBaM

CHUCTEMAaTHKH, CTPOCHHS, MeTaboIu3Ma KHUBBIX cucTeM. [loaroToBka ux K paboTe Mo CO3AaHUI0 U

HCHOHB3OB&HHH)OpFaHHSMOB-HpOHYHeHTOB}HlﬂpOHSBOHCTBaXL6HOT€XHOHOFHHGCKOFO]IpO@Hﬂﬂ.

OOyuenne mno muciuiuinHe «OOmass OuWoNOrMs W MHKpPOOMOJIOTHS» HaIlpaBI€HO Ha

(dhopmupoBaHUE Yy 00YUAIONTUXCS CIETYIONTUX KOMIETEHITUN:

Koa v HauMeHoBaHME KOMIIETEHIINHA

NHankaTopbl 10CTHIKEHU S
KOMIIETEeHIIN U

OIIK-1. CnocoGeH n3y4daTh, aHAJIM3UPOBATbD,
HCIIOJIB30BATh OMOJIOrHYECKHE OOBEKTHI U
MIPOIIECCHI, OCHOBBIBAsICH HAa 3aKOHAX U
3aKOHOMEPHOCTSIX MaTeMaTHYCCKHUX,
(hDMBUYECKUX, XUMUUYECKUX U OMOJIOTMYECKUX
HayK ¥ UX B3aHMOCBSI3SIX

NOIIK-1.1. 3HaeT 3aKOHBI ¥ 3aKOHOMEPHOCTH
MaTEeMaTHYCCKUX, PU3NICCKIX, XUMUYICCKUX
1 OMOJIOTMYECKHUX HayK U UX B3aUMOCBSI3U
NOIIK-1.2. CriocoGeH n3ydaTh W aHAIM3HU-
pOBaTh OHMOJOTUYECKHE OOBEKTHI  MPO-
L[ECChI

HOIIK -1.3. Braneer HaBBIKaMHU HCIIOJIB30-
BaHUs B MPo(ecCHOoHANBHOM e TeIbHOCTH
O1OJI0rn4YecKnX 00BEKTOB U MPOIIECCOB

OIIK-7. CriocobeH mpoBOAUTh
9KCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS U
WCIBITAHUS 110 33/IaHHO METO/MKE,
HaOIOZICHUS U U3MEPEHHS, 00padaThIBaTh U
HMHTEPIPETUPOBATH IKCIIEPUMEHTAIIbHBIC
JAaHHbBIE, IPUMEHSI MaTeMaTHYECKHE,
¢dbusznveckue, GU3NKO-XUMHUYECKUE,
XUMHUYECKHE, OMOJIOTHYECKUe,
MHUKPOOHOJIOTHUECKHUE METOIbI

HOIIK-7.1. 3Haet 0a30BbIe MaTEMaTHYECKHE,
busndeckue, GU3NKO-XUMHIECKHE,
XAMHYECKHE, OMOTOrMYECKHE,
MHUKPOOHOJIOTHYECKHE METOIBI,
MIPUMEHSIEMbIe B OMOTEXHOJIOTUHI

HNOIIK-7.2. BrageeT 0OCHOBHBIMH METOIAMU
9KCIIEPUMEHTAJIbHBIX UCCIICIOBAHUN U
HCIBITAHUN B OMOTEXHOJIOTHUU

HMOIIK-7.3. T'oToB 110 3aJaHHON METOINKE
MIPOBOJIUTH IKCIICPUMEHTAIIBHBIE UCCIICIOBA-
HUS U UCTIBITAHUS, HAOIIOICHUS U U3Mepe-
HUs1, 00pabaThiBaTh U UHTEPIIPETUPOBATH IKC-
MEPUMEHTAJIbHBIE IaHHbIE

IIK-6. CriocoGeH mpoBOIUTh
OMOTEXHOJIOTHUECKHE MTPOIECCHI C
HCIOJIb30BAHUEM KYJIBTYP
MHUKPOOPTaHU3MOB, KIETOYHBIX KYIbTYP
pacTeHHid U KUBOTHBIX

NIIK-6.1. 3HaeT MeTObI OTYUYEHUS
MPOIYKTOB OMOTEXHOJIOTUH; CIIOCOOBI
KYJIbTUBHUPOBAHUS MUKPOOPTaHU3MOB;
MpaBujia HKCIUTyaTaliuu
OMOTEXHOJIOTHYECKOTO 000pyI0BaHUS;
METOJIbI (PUIBTPAINHU, CETapaIuy,
HeHTpUyrupoBaHusi, OTCTAaHBaHHUSI,
droTaMy WM KOAryJIsSiug; XUMHYECKUE U
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OMOXMMHMUYECKHE METOJIbl OUUCTKH MPOIAYKTa;
TpeOOBaHUsS OXPaHbI TPYA;
TEXHOJIOTMYECKUE UHCTPYKIUU TIO
npou3BoACTBY bAB

NIIK-6.2. YMeeT npou3BOIUTh padOTHI 110
Pa3MHOXKEHHIO U BBIPAIIMBAHUIO TIOCEBHOTO
MaTepuaia sl OnOTEXHOJIOTUYECKOTO
npouecca noiaydeHus bAB; npouzBoauts
0TOOp 00Pa3I0B KYJIbTYyPaTbHOMN KUAKOCTH
JUIST OMOXUMHUYECKOTO U
MUKpPOOHOJIOTMYECKOTO KOHTPOJIS;
OCYIIECTBJIATH pa3ziefieHue KyJIbTypanbHON
YKUJIKOCTU U OMOMACCHI Pa3IMYHBIMU
METOJaMH; TPOU3BOAUTH PaOOTHI 1O
pa3pyLICHUIO KJIETOYHOM 000JTOUKH 1
BBIIEJICHUIO 1I€JIEBOTO IPOAYKTa
OMOTEXHOJIOTMYECKOTr0 POU3BO/ICTBA;
MPUMEHSITHh SKCTPAKITUOHHBIE 1
MOHOOOMEHHBIE METOJIBI JJII OYUCTKHU
L[EJIEBOI'0 MPOAYKTa OMOTEXHOJIOTHYECKOTO
MIPOM3BOJICTBA OT MPUMeECEii; 00eCTIeYrBaTh
BBITIOJTHEHHE MPOIIECCOB TPaHyIMPOBAHUS,
JIpaXUPOBAaHUS U TaOJIETUPOBAHUS TOTOBOM
MPOIYKIUH

HIIK-6.3 Bnaneetr MmeTogamMu
KyJIbTUBHUPOBAHUS MUKPOOPTaHU3MOB-
MPOYLIEHTOB, KJIIETOUHBIX KYJIbTYp
YKUBOTHBIX U PACTEHUH; cenapanuu
KyJbTYPaJIbHOM KUJIKOCTU U OMOMACCHI JUIs
POBECHUS OUOTEXHOJIOTUYECKOTO
Ipolecca; BbIICICHUS TPOYKTa OMOCUHTE3a
U TIPOBEJICHHE OYUCTKU U
KOHIICHTPUPOBAHMSI; TOTYYESHHS TOTOBOM
(dbopmbl (PEpMEHTHBIX MPEIAPaTOB,
MPOOMOTUKOB, TPEOMOTUKOB, JIEKAPCTBEHHBIX
CPEJICTB, BaKLIMH, OMOYy100peHumi

2. MecTo TMCHUNIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

JlucuuIuiiHa  OTHOCHTCA K 00s3aTenbHOM  4YacTH, (OpMUpYyeMOil  ydyaCTHHKaMHU
o0pazoBaTenbHbIX OTHOIIEHUH Ooka b1 «/{ucuuminnel (MoIyIn)».

Cenenusi, usnaraembie B Kypce «OOmass Ouonaoruss U MUKpPOOMOJOTHUs», SBISETCA
OCHOBOM i Oojee ri1yOOKOro HM3yudeHHsT KypCOB CIEHUATIbHBIX JAUCHUIUIMH, TaKMX Kak
«buoxumus»,  «OCHOBBI ~ MOJEKylnspHOW  Ouonmorum»,  «OCHOBBI  OMOTEXHOJIOTHMY,
«IIpomblieHHass OMOTEXHOJOTHUSN», «XUMHsS OHMOJIOTMYECKH AKTUBHBIX BewecTB», «OCHOBBI
9KOJIOTUM M TOKCHUKOJOTUU» W Jp., a TaKkke s MOATOTOBKM OakanaBpOB K BBITOJHEHHIO
BBIMTYCKHOW KBAJIM(UKAITUOHHONW pabOTHI.



JUis TOTHOLEHHOI0 YCBOEGHHUS JAaHHOTO Kypca 0oJblI0oe 3HAaYE€HHE MMEIOT 3HAHMUA,
npuodpeTaemMble CTYJICHTaMU NPU U3YYEHUH TaKHX TUCLHUIUIMH, Kak «OOmas u HeopraHudeckas
XUMUY, "Opranuueckas Xumus'".

3. CTpykKTypa u coaep:KaHue TUCUMIITUHBI

OOmast TpyAOEMKOCTh JUCIUIUIMHBI COCTaBsIET 8 3a4eTHBIX CAWHHII, T.C. 288
aKaJIEMUYECKHUX 4acoB (M3 HUX 46 4acoB — CaMOCTOsITEIbHAsA paboTa CTYCHTOB).
1 cemectp: seknun —36 yacos, 1abopaTopHbie padOTH —28 YacoB, (opMa KOHTPOIS —

HK3aMEH.
2 cemecTp: JIeknuu — 24 daca, mabopatopHsie paboTel — 48 yacoB, popMa KOHTPOJISI — 3a-

Yer.
3 cemectp: nekuuu — 24 vaca; ceMuHapsl — 24 4aca; nmabopatopHsie padoTel — 58 vacos,
(hopma KOHTPOJIST — IK3aMEH.
CtpykTypa U cojaepkaHue IUCHUIIMHBI «OO0mas OUOJOTHS U MUKPOOUOJOTHS» IO
CpoKaMm M BHJIaM palboThI u310keHbI B [Ipunoxxernun Ne 1.

3.1 Buapl yueOHO# padoThl M TPYA0EMKOCTH
(o hopmam oOyueHus)

3.1.1. Ounas ¢opma oOydeHUS

Ne Bu yuebHoii paGoThI KoanuecTBo CemecTpbl
n/n 4yacoB 1 2 3
1 | AyautropHble 3aHSTHSI 242 64 72 106
B Tom yucre:
1.1 | Jlexuuu 84 36 24 24
1.2 | CemuHapcKue/IPaKTUYECKUEC 24 - - 24
3aHSTUS
1.3 | JJaboparopHbIe 3aHATUSA 134 28 48 58
2 | CamocrosiTesibHasi paboTa 46
3 | Ilpome:kyTOoUuHasi aTTecTamusi HK3aMEH 3a4eT HK3aMEH
3auet/mud.3auer/3K3aMeH
Hroro 288

3.2 TemaTru4yeckuii NjiaH M3y4eHUS THCHUTIIHMHBI
(o dpopmam oOyueHHs)

3.2.1. Ounas ¢popma 0OyueHus

Ne Pa3nesbl/Tembl TpyroeMKoCThb, Yac

aM

n/n AUCHMILINHBI S AynuTopHasi padora ‘
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1 Pa3nen 1. «O6mas 6uosaorus» 64 36 - 28 16
1.1 Tema 1. OcHOBHBIE  NPUHIIMIIBI 2 4
OpTaHM3aIUH KUBOH MaTepuu
1.2 | Tema 2. CtpoeHue U (pyHKIUU KICTKH 2 16
MIPOKAPUOTOB U DYKAPHUOTOB
1.3 Tema 3. Xumuueckas OpraHuzaius 8
KIIETKH
1.4 | Tema 4. OOMeEH BEIIECTB U 6
MIPEBPAIIEHUE SHEPTUU B KIICTKE
1.5 | Tema 5. BocmpousseneHue u 4 8
YKU3HEHHBIA [TUKJT KJICTKU
1.6 | Tema 6. 3aKOHOMEPHOCTH 4
HACJICIOBaHHSI 1 U3MEHUYUBOCTH
1.7 Tema 7. DBONIOIMOHHOE YYCHUE. 6
MHUKpPO3BOIONHS U MaKPOIBOJTOLIHS.
['eHeTHUeCKUEe M HKOJOTHYECKUE
OCHOBBI IBOJFOIIAN
1.8 Tema 8. OCHOBBI 3KOJIOTHH. 2
buocdepa, sxocrucTeMbl, OMOIIEHO3BI
2. Pa3znen «OO0masi MUKPOOHOJIOTHS) 72 24 48 14
2.1 | Tema 1. BO3HMKHOBEHHE U Pa3BUTHE 2
MHKPOOHOJIOTUHT
2.2 | Tema 2. Cucremaruka 2 8
MHUKPOOPTI'aHU3MOB. DYKapHOThI
2.3 Tema 3. CrcreMatvika MUKpPOOPTaHA3MOB. 10 8
bakrepun
2.4 | Tema 4. Cucremarrka MHKPOOPIaHU3MOB. 2
Apxen
2.5 | Tema 5. BupychL 2
2.6 | Tema 6. PazHooOpasue u 2 16
MPaKTUYECKOE 3HAYCHHE
MHUKPOOPTaHU3MOB
2.7 Tema 7. CtpoeHue 1 QyHKIUN 2 8
KOMITOHEHTOB OaKTepUATbHBIX KIETOK
2.8 | Tema 8. Mertabonu3m 2 8

MUKPOOPTaHU3MOB




3 Pa3nen 3. «KyabTuBHpOBaHHe 106 24 24 58 16
MHMKPOOPraHU3MoB B jJ1afopaTopum.
CanurapHasi MUKPOOHOJIOTHS»

3.1 | Tema 1. [lutanne MUKPOOPTraHU3MOB 2 2 6
3.2 | Tema 2. KynbTUBUPOBAHUE U POCT 4 4 16
MUKPOOPTraHU3MOB
3.3 Tewma 3. BiusiHue BHEITHEH cpeibl Ha 4 4 16
pa3BUTHUE U )KU3HEICATEIBHOCTh
MHUKPOOPTraHU3MOB
3.4 Tema 4. MequuuHckas 8 8 16
MHUKpPOOHOJIOT S
3.5 Tema 5. CanutapHas MEKpOOHOJIOTHS 6 6 4
Hroro 242 84 24 134 46

3.3 Conep:xaHue JUCHUNIHHBI

Pa3zgen 1. «O0as Guogorus»

Tema 1. OCHOBHBIE NPUHIUITBI OPraHU3ALMH )KUBON MaTepUn
1.1. Beenenue. Ilpeamer w 3amaum oOmiedt Owosiormu. buonorms — Hayka O JKHU3HHU.
1.2. Kpatkast uctopus pa3Butusi omonoruu. CBsi3b C JApyrdMH Haykamu. HoBble HarpaBiieHUs B
Ononorny. MeToipl MCClIeOBaHUs B OO0
1.3. IIpuHIUOBI CUCTEMHO-CTPYKTYPHOTO MOJX0/1a K U3YUYEHHIO )KUBON MaTepuu
1.4. YpoBHM OpraHu3aluu >KMBOM MaTepuu
1.5. CBoiicTBa )KMBBIX CUCTEM
1.6. I'panutibl xu3HU, JOMEHBI )kuBOro Mupa. Konnenuus Kapia Béze
Tema 2. Ctpoenue n GyHKUUM KJIETKH MPOKAPUOTOB M IYKAPHOTOB
2.1. OcHoBsl nutonoruu. Kierka — sjneMeHTapHas €IMHULA KUBOTO
2.2. Ortkpeitre k1eTku. CoBpeMeHHas KJIETOYHAasi TEOPUS.
2.3. IIpokapuoTHueckue U 3yKapuOTUYECKUE KIETKH
2.4. TlpuHUMIT KOMIAPTMEHTATH3AMH OMOXUMUYECKUX MTPOLIECCOB B KIETKE yKapHOT
2.5. YapTpacTpyKTypa KJIETOK
2.6. Ilurommasmaruyeckas MeMOpaHa
2.7.Knerounas o0oouka (kerounas CTEHKa u ap.
2.8. BHYTpHKJIETOUYHBbIE KOMIIOHEHTHI KJIIETOK 3yKapUOT U MPOKAPUOT
2.9. Snpo sykapuot. Ctpoenne. @yHKIUU. SapbIIIKO
2.10. uTomnasma, IUTOCKENET.
2.11. Pubocomsl, kneTouHsbli neHTp, Ctpoenue. OyHKIUH.
2.12. DHyoma3MaTHUECKU PeTUKYIyM, annapat ['onpmku. Ctpoenne. @yHkuun.
2.13. JIu3ocoMbl, NEPOKCUCOMBI, BAKYOJIH U IPYTUE BE3UKYISIPHBIE CTPYKTYPBI
2.14. Mutoxonapun. Ctpoenue. OyHKIHH.
2.15. TInactuapl. Ctpoenue. OyHKIUH.
2.16. MuKpOBOpPCUHKH, PECHUYKH, )KT'YTUKH (TIPOKAPUOT U SYKAPHOT).
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2.17. CXOICTBO M pa3iuuus B CTPOCHHUH KIIETOK MPO- U DYKapHOT.
2.18. ®ynkuuu knetkd. TkaHU: TPOCTHIE U CIIOKHBIE.
Tema 3. XumMnueckasi opranu3anus KJIeTKU

3.1. DneMEeHTHI, CoJeprKaIMecs B )KUBBIX CUCTEMAaX, OMOJIOrMUYECKUE MOJIEKYJIbl  MaKpoOMo-
neKyJibl. OCHOBHBIE TUIIBI 3aI1ACHBIX BEIIECTB B KIIETKE

3.2. buononmmeps! kinetku. OCHOBHBIE (PYHKITUH

3.3. VYTi1eBoibl: MOHOCAXapU/Ibl, TUCAXAPUIBI, TTOJIUCAXapUIbI — UX cTpoeHue U GpyHkiuu. Cre-
peousomepus. Ponb B kietke. ['maponus noaucaxapuaos.

3.4. JIMmuapl: KOMITOHEHTHI JIMMTHIOB, 00pa30BaHUE JIUIHAI0B, CBOMCTBA U (DYHKIIUU TPHUTIIHIIC-
puzoB, Gpochonunuapl, IUKOMUANUABL. HezaMeHnMbIe )KUPHBIE KUCIOTHI

3.5. AMMHOKHUCIIOTBI: CTpOeHHE U Kilaccudukanus, amporepHocTs. Ctepeonzomepusi. CBsizu B
0enKoBbIX MoJieKynax. [IpoTeMHOreHHble aMMHOKUCIOTHL. He3aMeHnMble aMUHOKHUCIIOTHI.

3.6. benku: pazmepsl OETKOBBIX MOJIEKYJ, KiaccupuKaius OEIKOB, CTPYKTypa (nepsuunas,
8MOPUYHAS, MpemudHas, yemeepmuynas), NeHaTypalus U peHarypauus OenkoB. benku mpocteie u
CIIOKHBIE.

3.7. DepMeHTHI: CBOICTBA, MEXaHU3M JIeHCcTBUS. CKOPOCTh (PepMEHTATUBHBIX peakiuil 1 (ak-
TOpBI, BIUgomue Ha He€. IHrubupoBanue pepMeHTOB, KOHaKTOPhl U KOPEPMEHTHI.

3.8. HyxnennoBble kuciotsl: ctpoenne Hykieotuaos. Ctpykrypa JJHK n PHK. Perummkanus,
TPAHCKPUIILINS, TPAHCIISAIUSL.

Tema 4. Oo0men BellecTB 7 npeBpaiieHue JHEPIruu B KJIeTKe

4.1. OOMeH BemeCcTB KaK COBOKYMHOCTh IUIACTUYECKOTO M DHEPreTHYECKOTO OOMEHOB

4.2. Knaccudukanuss OpraHU3MOB B COOTBETCTBHM C HWCTOYHMKAMHU DSHEPTHMH H YIJIEpojaa

4.3. AsrtorpodHOe nmuTanue, GOTOCUHTE3, XEMOCHHTE3

4.4, TereporpodHoe nuTaHue. TUIBI TETEPOTPOPHOrO MUTAHKS

4.5. TIlnactuueckuii ooMeH. @oTocuHTEe3. OCHOBHBIE ATAIbBl (POTOCUHTE3A PACTEHUN U IIMAHOOAK-
tepuil. [{ukn KanpBuna.

4.6. Dmueprernueckuii ooMeH. AneHo3uHpocharer. ATD. OyHKIMK B KIETKE.

47. AspobHOoe u aHa’poOHOE npixaHue dPPEKTUBHOCTh MPEBPAIICHUS DHEPruu. [ JIMKOIHU3.
Hukn Kpebea. bpoxxenue. Tumnbl 6poskenus. Ponb B MeTabonusme Mcnonb3oBaHue nporeccoB OpoKeHUs B
MIPOMBIIIJIEHHOCTH.

Tema 5. Bocnpou3sBenenne U ;KU3HEHHbI HUKJ KJIETKHU

5.1. XKu3HeHHBIH UK KIETKU. ['anionaHble U JUIIONIHbIE KIETKH.

5.2. Muro3 (Henpsimoe neneHue kiuetku). ®a3pl Muto3a. OyHKIUH B KJIETKe. AMUTO3 (TpsMoe

JieNIeHre KIIETKH)

5.3. Meiio3. @a3bl Meiio3a. yHKIUM B KIIETKE.

5.4. PexoMOuHaIMS Y TPOKAPUOT U DYKAPHUOT.

5.5. Pa3aMHOXeHME )KUBBIX OPraHU3MOB: MOJOBOE U Oecroioe

5.6. Onrorenes. uauBuayanbHOE pa3BUTHE OPTraHU3MOB. DTaIlbl SMOPUOHAIBHOTO PA3BUTHSL.

5.7. PocT ¥ pa3BUTHE KIETOK U LIEIBIX OPraHU3MOB: TUIIBI POCTA, KPUBBIE POCTA, CIOCOOBI H3MEPEHHS
pocta. Metamopdos.

Tema 6. 3aKOHOMEPHOCTH HACJIEIOBAHNS U U3MEHYUBOCTH

6.1.ITepBrIe MIpeICTaBICHUS 0 TEHETHKE

6.2.0TKpBITHE 3aKOHOB HaCJIEICTBEHHOCTHU

6.3. OCHOBHBIE NTOHATHS U 3aKOHOMEPHOCTH MEH/IENIEEBCKON T€HETUKH.
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6.4. I'enernueckuii kox. Hocutenu nacnencrBenHoit mHgopmauuu. Crpoenue. Jlokanusanus B
kietke. CTpyKTypa XpOMOCOM U T'€HOB.

6.5. ®opmbl M3MEHYMBOCTH. Moau(HUKAIMOHHAS W3MEHYMBOCTb. PeKOMOMHALUS Yy JYKapHOT.
PexomOunanms y mpokapuotr (TpaHchopmanus, TpaHCAYKIMs, KoHbtoramws). [lmasmuasl. Myrtanmu.
Tunsl MyTanmii. Penapanus

6.6. Permukanusa JIHK. Perynauus reHHON aKTUBHOCTH

6.7. Tpanckpunuus. Tunst PHK u ux pons B knerke. [Ipoueccunr PHK

6.8. Cunte3 Oenka. Jlokanuzanus B KIETKe.

Tema 7. IBoonHOHHOE YueHre. MUKPOIBOJIIOLMS U MaKpoIBoJawuus. ['enernueckue

1 IKOJIOTHYeCKHe OCHOBBI IBOJIIOLMHT

7.1. Ilonsitue o guiiorenese

7.2. JlokazaTelbCTBa SBOIOLUN

7.3. OCHOBHBIE MOJIOKEHUS SBOMIOIIMOHHOM Teopun Y. JlapBuHa

7.4. CuaTeTHYECKas TEOPHS dBOJIOINUN

7.4. Bun, ero Kputepuu U CTpykTypa. BumoobpasoBanue

7.5. BO3BHMKHOBEHHE HACIEACTBEHHBIX BAPUAHTOB

7.6. JIBmKyIIH€e CUIIBI 3BOTIONNNA. PaKTOPBI SBOIOLHUN.

7.7. EcrecTBeHHBIN 0TOOp (TUIIBI €CTECTBEHHOT'O 0TOOpPA)

7.8. DBOMIONMS Ha HAIBUJOBBIX YPOBHSIX

7.9. Bo3HUKHOBEHUE KU3HH (OMOTEHE3)

7.10. MUKpPO3BOJIIOIIUS] 1 MAKPOIBOJIOIIHS.

7.11. 'eHeTHUECKUE U SKOJIOTUYECKUE OCHOBBI 3BOJIIOIMHU. [IpUHIIUIIBI ceneKiun

7.12. Pa3zButHe xu3HU Ha 3emiie. ['eomornyeckue 3pbl

Tema 8. OcHoBbI 3Kk0J10rMH. BHochepa, IxkocucTEMBbI, 0MOLEHO3bI

8.1. Okpykaroras cpena

8.2 YcnoBus oKpysKarouen cpeibl

8.3. Opranusm u cpena

8.4. buotnueckue GpaxTOpbI CpeIbl

8.5. Dxocucrembl. CTpyKTypa, KOMIIOHEHTHI. buoromn, OnomeHos.

8.6. buopasnooOpa3zue. Y CTOMYMBOCTD SKOCUCTEM

8.7. IIpoQyKTUBHOCTb 3KOCUCTEM

8.8. BpeMeHHbI€ IpaHUIIbl SKOCUCTEM.

8.9. buocdepa. buomsi.

8.10. MckyccTBEHHBIE IKOCUCTEMBI

8.11. YenoBek 1 OKpy:karomias cpenia

Pa3znen «O0mas MUKpPOOHOJIOTHsD)
Tema 1. Bo3HMKHOBeHHME M pa3BUTHE MUKPOOHOJIOTHH
1.1. TIlpenmer W 3agauyd MHUKpPOOMOJIOTHH, €€ MECTO M pOJIb B COBPEMEHHOW IPHUPOIHBIX
mporeccax, B HApOJHOM XO3sMCTBE U 3paBOOXPaHEHUH
1.2. Hcropus pazButusi MUKpoOHOiI0ruu. OTKphITHE MUKPOOPTaHU3MOB
1.3. CoBpemeHHbIE METOAbI MUKPOOHOJIOTHUECKUX UCCIeIOBaHUN
Tema 2. CucreMaTHKa MUKPOOPraHM3MOB. ApXeH, 0aKTepHH U JYKAPHOTbI
2.1. [IpyHUIMOBI CHCTEMAaTUKH MUKPOOPraHu3MoB. [IpaBuia HOMEHKIATYpbl U UACHTHU(PHUKAIIUN
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2.2. TlpokapruoTHYecKHe U SyKapUOTUIECKUE MUKPOOPTaHU3MBI, CXOJICTBO U OCHOBHBIE PA3IIHUUS

2.3. Ilpokapuotsl (apxeu, Oakrtepuu). IlpuHumnsel cucremMatuku. OCHOBHbBIE TPYIIIBL
Knaccudukarus 6akrepuii (o bepru, mo Mioppero).

2.4. Dyxapuotsl. [Tpunnune! kiaccupukannu. OCHOBHbIE TPYTIIIBI.

Tema 3. Ctpoenne u GyHKIHM KOMIIOHEHTOB 0aKTepPHAJIBLHBIX KJIETOK

3.1. Mopdonorus GakTepuii 1 apxeu.

3.2. CtpoeHue, XMMHUYECKHH COCTaB W (PYHKIMU OTIEIBHBIX KOMIIOHEHTOB IPOKAPUOTHYECKUX
KJIETOK.

3.3. Ctpoenue kierounoil crenku ['pam+ u ['pam- Oakrepuii.

3.4. Poct, pazMHOXKeHHE U TUTaHue OakTepuit. Mopdoorus KomToHuH.

3.5. Mexanu3Mm cropooOpa3oBaHus U €ro 3HaUCHHUE.

3.6. CriocoObI BMKEHUST OaKTepHid

Tema 4. JYKApHOTHI. MopdoJiorus, KJaccupuxkanus, Pa3MHOKeHUe
MHKPOCKONMYECKUX JYKapuoT (pacTeHusi, KUBOTHbIC, TIpPHObI, NPOTHUCTHI (IPOTO302,
XPOMMCTHI)

4.1. I'puOsl.

4.1.1. Cucremaruka rpu6oB. OCHOBHBIE I'PYIIIBI U UX 3HAUEHHE. XapaKTepucTHKa Hanbosee
BAYKHBIX MPEJICTaBUTENEH Pa3INYHbBIX KJIACCOB
4.1.2. OcoO0eHHOCTH MUKPOCKOITHYECKUX TPUOOB
4.1.3. Pa3MHOXXE€HHE MUKPOCKOITUYECKUX TPUOOB
4.1.4. Knaccudukarus MUKPOCKOITHYECKUX TPHUOOB.
4.1.5. JIpoxoku, ux ¢GopMbl U pazmepsl. Pasmuoxkenne nposxoken. Knmaccuduxarus apoxoxeit
4.2. MukpoBoI0pOCIn
4.3. Ilpocreiimmue
Tema 5. Bupychbl: pacnpocTpaHeHue U CTPYKTypa
5.1. OTnmuuTensHbIC MpU3HAKU BUPYCOB. McTopus oTkpeiTus. Kimaccudukanms
5.2. CTpoeHue BUPYCOB
5.3. MexaHnu3M uHOUITMPOBAHUS
5.4. Mopdoutorus u BeIsiBlIeHHE OakTeprodaros
5.5. Pa3BuTHe ymepeHHbIX (aro: TU30reHUs
Tema 6. MeTa00/1M3M MUKPOOPraHM3MOB
6.1. ITonsiTue o karaboiau3Me U aHaboIU3Me
6.2. DHepreTrueckuil 00MeH. Makposprudeckue coenuuenus. Tumsl pochopunupoBanus
6.3. DHepretmuyeckuil MeTabOJNM3M XEMOOPraHOTeTepOTPO(OB, HCHOIB3YIOUIUX IMPOLECCHI
OpoKeHUs
6.4. DHepreTHueckrii MeTabOINU3M XEMOOPraHOreTepoTPO(OB, UCIOIB3YIOIIUX MPOLECC AbIXaHUS
6.5. ®epMmenHThI MeTabomM3Ma 6aKTepUid, onpeesieHne OMOXUMUYECKUX CBOMCTB.
6.6. [lpixanue OakTtepuil, KiaccH(UKalus MHKPOOPTraHM3MOB [0 THUMIAM JIbIXaHUS, YCIIOBHS
KyJIbTUBUPOBAHMSI a9POOHBIX U aHA3POOHBIX OaKTepHii
Tema 7. I'eHeTHKA M N3MEHYHBOCTH MUKPOOPTraHU3MOB
7.1. I'enetnka Mukpoopranu3zmMoB. @eHOTUNINYECKAS M TEHOTUIINYECKAsT NU3MEHYMBOCTb.
7.2. Tennas wumxeHepuss Oakrepuil. IIpakTuyeckoe wHcronp30BaHHE OakTepuii, B TOM YHUCIE,
IIOJIyYE€HHBIX C TIOMOILBIO METO/I0B T€HHON NH/KEHEPHUU.
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7.3. buocunTte3 Oenka: TPaHCKPUMNIMA U TPaHCISILIUA. Perynsanus cuHTe3a Oenka y MpOKapuoT Ha
npumepe E.coli.

7.4. Texnomorusi pekomOunantueix JIHK. Mcnonp3oBanue peKOMOMHAHTHBIX MHUKPOOPTaHU3MOB
JUIS TTOJIy4E€HHUSI KOMMEPUYECKUX IPOAYKTOB.

Tema 8. Mukpoopranu3Msbl B IpUpPoie U X0351iICTBEHHOI 1eATeJIbLHOCTH YeJI0BeKa

8.1. Poinb MUKpOOpPraHu3MoB B MUKPOOMOJOTUYECKOM, MUILEBON MPOMBIIIJIEHHOCTH, B CEILCKOM
xo3siicTBe. Cenekuys MUKpOOPraHu3MOB

8.2. YuacTre MUKpOOPraHM3MOB B OMOT€OXMMHUYECKHUX LIUKIAX COEAMHEHUHN yrilepoja, a30Ta, Cepbl
U JAPYTUX JIEMEHTOB

8.3. 3HaueHne MUKPOOPTaHMU3MOB B T€OJIOTUYECKUX MPOIIECCax

8.4. YcnoBusi 0OUTaHMSI MUKPOOPTAaHU3MOB B ITOYBE M BOJIE

8.5. MukpoOnosoruyeckasi O4MCcTKa CTOUYHBIX BOJT

8.6. Coo0111ecTBa MUKPOOPTraHU3MOB, TPO(UUYECKUE CBSI3U B COOOIIIECTBAX

Pazgen 3. «KyabTuUBHpOBaHHMe MHUKPOOPraHu3MoB B JaGopatopun. CaHuTapHas

MHKPOOHO0JI0T HsD)

Tema 1. Ilutanue MUKPOOPraHN3MOB
1.1. CrocoObl muTaHUsI MUKPOOPraHU3MOB. [IuTareabHbIe Cpebl.
1.2. Xumudeckuii CocTaB MUKPOOHOMW KJICTKH.
1.3. MexaHu3Mbl NOCTYIJICHUS TUTATEIbHBIX BEIIECTB B KIETKY.
1.4. TIumeBbie MOTPEOHOCTH M THUITHI MUTAHUS MUKPOOPTAHNU3MOB.

Tema 2. KyJbTUBHpOBaHHE U POCT MUKPOOPTaHU3MOB
2.1. HakomuTenbHbIE KyJIBTYPhl MUKPOOPTAHU3MOB.
2.2. Yuctele KyIbTypbl MUKPOOPTaHU3MOB.
2.3. CwmemiaHHble KyJIbTYpPbl MUKPOOPTaHU3MOB.
2.4. CriocoObl KyJIbTUBUPOBAHUS MUKPOOPTaHHU3MOB.
2.5. Poct Oaktepuii B MEPUOINIECKON KYJIBTYPE.
2.6. IlapameTpbl KpUBOM pocTa.
2.7. Poct OakTepuil B HEPEPHIBHOI KYIbTYpE.
2.8. CuHXpOHHU3ALMsI KIIETOYHOTO JICTICHHUS.
2.9. MeTtobl onpeaesieHus Yuciia OaKTepuil 1 OaKTEepHAIbHOW MacCHhI.

Tema 3. BuusiHMe BHelIHeld cpeAbl HAa pa3BUTHE U KU3HEAESATEIbHOCTH
MHKPOOPraHU3MOB
3.1. Bnusnue ¢pusnueckux GpakTopoB Ha MUKPOOPTaHU3MBI.
3.2. BausHue xumuueckux (pakTopoB Ha MUKPOOPTraHU3MBI.
3.3. BnusHue Ouonornueckux (pakTopoB Ha MUKPOOPTaHU3MBI.
3.4. Bo3MoxHBIE yTH MOJIaBIECHUS KU3HEAEATEIIbHOCTH MUKPOOPTaHU3MOB M0J1 IEHCTBHEM

BHEIIHUX (PaKTOPOB.
3.5. AHTUOMOTHKH U (PUTOHIM/IBI, IEPCIIEKTUBBI UX MCIIOIB30BaHUS B THIIEBON
MPOMBIIIIEHHOCTH. MHUKpPOOPraHU3MBI - IPOAYLEHTHl aHTHOMOTHKOB.

Tema 4. MennuuHcKkass MUKPOOH0JIOTHS
4.1 HopmanbHas MUKpOOHOTa YeJIOBEKa
4.2  IlaroreHHble, yCIOBHO-NIATOTEHHbIE, HEMIATOTCHHbIE MHUKPOOPTaHU3MbI
4.3  IlaroreHHbIE MUKPOOPTaHU3MBI.
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Tema 5. CanurapHasi MUKPOOHOJIOTHSI
5.1. CanutapHO-II0Ka3aTeIbHbIE MUKPOOPTaHU3MBI
5.2. MukpoOHoTa OKpy>Karomien Cpebl, MUIIEBBIX IPOYKTOB, OpPraHu3Ma 4eI0BeKa, PACTHUTEIHHOTO
JIEKaPCTBEHHOI'O ChIPbs U TOTOBBIX JIEKAPCTB.
5.3. DnektuBHbIe B MU HEPCHIHATHEHO-TUATHOCTHYESCKHAE CPEIBI

3.4. TemaTuka ceMHHAPCKUX/MPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIA
3.4.1. CemuHapckue/mpakTUYECKUE 3aHATUS
CemuHap 1. OCHOBBI MUKPOCKOIIH

Cemunap 2. CriocoObl KOHTPACTUPOBAHUS B MUKPOCKOIIUU

Cemunap 3. CTpoeHHE MPOKAPUOTHIECKUX U SYKAPUOTHIECKUX KiIeTOK. YacTs 1.

Cemunap 4. CTpoeHHE TPOKAPUOTHIECKUX M SYKAPUOTHIECKUX KIeToK. HacTp 2.

Cemunap 5. McnpaBnenue omuOOK 1o Teme 2 (Cxema CTpOEHUs dYKapuOTUYECKUX U
MIPOKAPUOTUYECKUX KIIETOK, TaOIHIla CPaBHEHHUS).

Cemunap 6. MoaudukamoHHas H3MEHYUBOCTb.

Cemunap 7. [lpuanumnsr HaydHOTO HcchaenoBanus. [lenp, 3agaun, MeToapl, BEIOOP OOBEKTA.
CrpyKTypa oT4eTa 0 HAy4HOM HCCIEA0BaHUN

Cemunap 8. IIpakTuueckas padora o teme «MoaudukarmoHHass U3MEHIUBOCTDY

Cemunap 9. CocraBieHHEe OT4YE€Ta 1O HCCIEIOBAHUIO, TMPOBEICHHOMY II0 TeME
«MoauduxaoHHas U3MEHUYUBOCTb». AHAIIN3 OINOOK

Cemunap 10. Boga kak 0CHOBA KM3HH.

Cemunap 11. [TpuHUMIBI COCTABICHUS MUTATENBHBIX CPEIT ISl KYJIbTUBUPOBAHUS
Cemunap 12. IlpuHUIMIIBI COCTaBICHUS MUTATENBHBIX CPE/ A AUArHOCTUKU

3.4.2. JlabopaTopHbIe 3aHITHS
Pa3pen 1. O61ras omnoJiorust
JlaGopaTtopHas pa6orta Ne 1. 3HaKOMCTBO ¢ TEXHUKOU J1abOpaTOpHBIX padoT. be3omacHOCTh.

[IpaBuia mo>xapHoOH O€30IaCHOCTH.

Jlabopatophas padora Ne 2. JlabopaTopHoe 0b6opyaoBanue, nocyaa. [IpuHIuIb paboThI.

Jlabopatopuasi pabora Ne 3. CnocoObl ne3undekiuu. IlpaBuna u cmocoObl MBITHS
1abopaToOpHOI MOCYIbI.

JlabopatopHas padora Ne 4. CiocoObl crepunuzanuu JiabopatopHas nocyasl. [loaroroBka
MOCYJbl K cTepuin3anuu vamiek [letpu, nuneTok, mmareneit, koib, mpoOUpoK.

JlabopatopHasi pabora Ne 5. Creounnusanus B CyX0xkapoBoM Iikady. ABTOKIaBUPOBaHUE.
Temnepatypa cTepuinn3auu

JIaGoparopHas pabota Ne 6. MI3roToBI€HNE BATHO-MapPJIEBBIX MPOOOK.

JlaGoparopHas pabota Ne 7. YcrpolicTBO MUKpockona, rmpaBuia padotel, Hactpolika cBera
no Kénnepy, MHUKpPOCKONHS pPACTUTENHHBIX KIETOK (KJIETOYHasl CTEHKA, SIAPO, SAPBIIIKH,
IUTOIIa3Ma).

Jlabopatopuass pabora Ne 8. IlpuroroBneHue mnpemnapara. PasnaBneHHas Kars.
MHUKpPOCKOITUST pPACTUTEIBHBIX KIETOK (KJICTOYHASI CTCHKA, SAPO, IMUTOIIa3Ma, XJIOPOILIACTHI)

JIaGoparopHas pad6ota Ne 9. Mukpockonus pacTUTEIbHBIX KJIETOK (KJI€TOYHas CTeHKa, SApo,
[UTOIIIA3Ma, XPOMOILTACTHI)

13



Jlaboparopuass pabora Ne 10. IlIpocreiimme. Mukpockomnus (KOJOBpPAaTKH, JUATOMEH,
uHpy30pHun)

JlabopatopHast pabora Ne 11. IIpuem oryera 1o maboparopHbIM paboTam

JlabopatopHast pabora Ne 12. [Ipuem ordera 1o 1abopaTopHbIM paboTam

Pasnen 2. O0mas MUKpoOH0JI0THA

JIaGoparopHast padora Ne 1. 3HaKOMCTBO ¢ TEXHUKOH JIaOOpaTOpHBIX paboT. be3onmacHOCTS.
[IpaBuna paGotel ¢ MukpoopranusMamu. [IpaBuna mnoxapHoii Oe3omacHocTH. CrocoObBI
Ne3UHPEKIUU. Y CTPOMUCTBO MUKPOOHOIOTHIECKOM JTab0opaTopuu

JlaboparopHasi pabora Ne 2. Pabora ¢ BecaMu (TEXHHYECKHMH, aHanIUTHU4YecKuMmu), pH-
METPOM.

Jlabopatophas pabota Ne 3. Pacuer KoHIIEHTpaluii pacTBOPOB (BECOBBIE, OOBEMHEIE).

Jlabopatopuas pabora No 4. Metonpl cTeprin3aiii. YCTPONUCTBO aBTOKJIaBa. Pexxumbl
CTepUIIN3alUu.

Jlabopatopnas padota Ne 5. IIpaBwiia u criocoObl MBIThS JTA0OPATOPHOMN MOCYIBI.

Jlabopartophas padota Ne 6. Bona. ®usuonorudeckuii pactsop. [Ipurorosiaenue pacTBopos.
[Ipurorosiienue arapu3o0BaHHbBIX CPEJL

JlaGopartopHasi pabota Ne 7. IlutarenbHble cpenbl Isi MUKPOOPTaHU3MOB (MHIIETHAIBHBIX
rpudoB, IpoxoKeit). MeToabl MPUroTOBICHUS MUTATENBHBIX CPEel.

JlaGopatopnas pabora Ne 8. IlutatenbHble cpeapl s  MHUKPOOPTaHHU3MOB
(MUKPOBOOPOCIH). METO/IbI TPUTOTOBJICHHS TUTATEIBHBIX CPE/L.

JlaGopatopHas pabora Ne 9. IlutaTenpHble Cpelbl IJIi MHUKPOOPTaHU3MOB (OaKTEpHii).
MeTop IPUTOTOBIIEHUS MUTATEIBHBIX CPE.

JlabopaTtopHas padota Ne 10. YcTpolcTBO 1 KJ1acchl 0€30MaCHOCTH JIAMUHAPHBIX OOKCOB

JlaGopaTtopHas padora Ne 11. PaGoTa B JamuHapHOM OOKCe.

JlaGopaTtopHnas padora Ne 12. Metonb!l kynbTuBupoBanus. [Ipodupku. [loceB kyabTyp

JlaGopatopHas padota Ne 13. Metonb! kynsTuBupoBanus. Yamku [lerpu. [ToceB KynbTyp

JlaGopatopHas pabota Ne 14. MHKpPOCKONMMPOBAHUE C HMMEPCHOHHBIM OOBEKTHBOM.
I'oToBwI€ IpemnapaTsl.

JlabopatopHas padora Ne 15. Onrcanue konoHuit 6akrepuii. MUKpOCKOITMPOBAaHUE

Jlabopartophas pabota Ne 16. Onricanue KOJIOHUI MUKPOBOAOpOCield. MUKpOCKOITMpOBaHUE

Jlabopartophas padora Ne 17. Onucanue KOJIOHUH MIIECHEBBIX TPUOOB. MUKPOCKOITHPOBAHUE

Jlabopartopuasi pabota Ne 18. Omucanue KOJOHHMH Oa3uauaibHBIX TPUOOB U APONOKEH.
MHUKpOCKOITUPOBaHHE

JIaGoparophas pabota Ne 19. ITpuem otdera no nadbopaTopHbIM paboTam

JIaGoparophas pabota Ne 20. ITpuem otdera no 1adbopaTopHbIM paboTam

Pa3nea 3. «Ky1bTHBHpOBaHHE MUKPOOPTraHU3MOB B Jlaboparopuu. CaHuTapHas
MHMKPOOHOI0THS»
JIaGoparopHas padora Ne 1. 3HaKOMCTBO ¢ TEXHUKOM J1abopaTopHBIX paboT. be3onacHoCTs.
[IpaBuna paGotel ¢ MukpoopranusMamu. [IpaBuna mnoxkapHoil Oe3omacHocTH. CrocoObI
ne3uH(pEeKINH.
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JlaGoparopnas padora Ne 2. MeTopl KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB. 3aCceB KYJbTYP.
VYcnoBust KylnbTUBUpOBaHMA. [JyOMHHAs KylbTypa, MOBEPXHOCTHas KyJbTypa, CTallMOHApHas
KyJIbTypa.

JlabopartopHuasi pabora Ne 3. IIpUroToBieHHE YHHWBEpPCAIBHBIX NMUTATeNbHBIX cpen (MIIA,
CA). Crepunuzanus MUTATEIBHBIX CPEJ] M TOCYIbI (ABTOKIJIAB, CyX0KapOBOH IIKad)

JlabopatopHast pabora Ne 4. Metonsl okpammBanus. [IpuroroBieHmne KpacuTeleu.

JlaGoparopnas padota Ne 5. Meroabl mukpockonun. [Ipurorosnenust pukcrupoBaHHOTO
MasKa.

Jlabopartophas padora Ne 6. MeTto 161 MuUKpockornu. OUKCUPOBaHHBINA Ma30K. OKparrnBaHue
METHJICHOBBIM CHHUM.

JlabopatopHast pabora Ne 7. Ilogcuer cOOTHOLIEHMS KUBBIX U MEPTBBIX KieTok. [Ipemapar
pa3naBnenHas Karurst. OKpalBaHHe METUIICHOBBIM CHHUM.

JlabopartopHast padota Ne 8. OTpaboTka HaBbIKA JO3UPOBAHUS KUIKOCTEH C UCIIOTH30BAHHEM
CTEKJITHHBIX ITATIETOK ¥ aBTOMATHYECKOTO Hacoca.

JlabopartopHast pabora Ne 9. OTpaboTka HaBbIKAa CTEPUILHOM PAOOTHI C )KHJIKUMH CPEIaMHU.
KynbTuBrupoBaHre MOJIOYHOKUCIBIX OaKTepHid. Brienenne u3 mpupoaHbIX HCTOUHHKOB.

JIaGoparopHas padora Ne 10. Onmcanue pocta MOJIOYHOKHCIBIX KyJbTyp. [IpurotoBienne
(bUKCHpPOBaHHBIX Ma3koB. OKpalnBaHNEe METHICHOBBIM CHHHM.

Jlabopatopnas padora Ne 11. OkpamuBanue no ['pamy. [IpurorosieHue KkpacuTenen

Jlaboparopnas padota Ne 12. IIpurorosienue ¢pukcupoBannoro maska, Bacillus, E.coli

Jlaboparopnas pabora Ne 13. OxkpammBanue mo I'pamy xietok Bacillus subtilis (rpam+) u
Escherichia coli (rpam-).

Jlaboparopnas padora Ne 14. MukpockonupoBaHHe OKpalieHHbIX 1o I'pamy MmaskoB Bacillus
subtilis (rpam+) u Escherichia coli (rpam-).

JlaboparopHast pabora Ne 15. MeToapl KOJIMYECTBEHHOTO YydYeTa MHUKPOOPTaHU3MOB
OnpenerneHne OMOMacChl BECOBBIM CIIOCOO0OM. MutienranbHbie KyJIbTYPHI.

JIaGoparophas padota Ne 16. MeTo1bl KOJIMYECTBEHHOTO y4eTa MUKpoopranu3MoB. [loacuer
KJIETOK B Kamepe ["opsieBa (JposkKu, MUKPOBOPOIOPOCIIN ), ONPEACTICHUE ONITUYECKOM IIIOTHOCTH.

JIaboparopHas pabora Ne 17. Hedenomerprueckuiit METO I ONpeIesieHHs KOJIMYECTBA KIETOK.

JlaboparopHasi pabora Ne 18. [lomydeHue HAKONMUTEIBHBIX KYJIBTYp CEHHOW MaJOYKH,
KapToQeNbHOM MAJIOYKH, MOJIOYHOKHUCIIBIX OaKTEPH.

Jlabopatopnas padora Ne 19. Onrcanre HaKOMUTEIbHBIX KyJIbTYp (CEHHas U KapTodenbHas
MAJIOYKH ), CPABHEHUE C JIUTEPATYPHBIMU JaHHBIMHU.

JlaGoparophas pad6ota Ne 20. MUKpOCKOIIMPOBAaHNE HAKOMUTENbHBIX KYJIbTYp (CEHHas U
KapTodenbHas MaJ04YKH ), CPABHEHHUE C JINTEPATYPHBIMH JaHHBIMHU.

JlaGoparopnas pabota Ne 21. Ompenenenue oOceMeHEHHOCTH Bo3ayxa. llpurortoBienue
MUTATEIBHBIX CPE]l.

Jlabopatophas padora Ne 22. OnpeneneHue 00CEMEHEHHOCTH BO3/IyXa.

JlabopatopHas pabora Ne 23. Onpenenenue 00CEMEHEHHOCTH Bo3ayxa. OreHka
pe3yIbTaToB.

JlaGoparopnas padota Ne 24. Onpenenenne KOE B numeBbix npoaykrax. [Ipurotosienue
MUTaTEIBHBIX CPEJl

JlaGoparopnas pabora Ne 25. Omnpenenenne KOE B mnumeBbix npoaykrax. OrueHka
pe3yIbTaToB
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Jlaboparopuass pabora Ne 26. Ompenenenne KOE B mnummeBsix npoaykrax. OreHka

pe3yJIbTaToB

[EEY

Jlabopatopuas pabora Ne 27. [Ipuem otuera 1o 1abopaTopHbIM paboTam
JlabopatopHast pabora Ne 28. [Ipuem oryera 1o 1a60paTopHBIM paboTam

3.5. Temaruka KypcoBbIX NP0OeKTOB (KYpCOBBIX padoT)
VY4eOHBIM MJIAHOM HE IIPEYyCMOTPEHBI

4, YueOHO-MeTOAMYECKOEe M HHPOPMALIMOHHOE 0O0ecTeuyeHne

4.1. OcHoBHasi JuTEpaTypa
. Teitmop, H. I'pun, V. Crayt. buonorus: B 3-x T. T 1. : Ilep. ¢ anrn. / Ilox pen. P. Comepa.

Wzn-so BUHOM, 11-e m3manne, 2020, 454 c.

. Teitmop, H. I'pun, V. Crayt. buonorus: B 3-x T. T 3. : Ilep. ¢ anrn. / Ilox pen. P. Comepa.
Wzn-so BUHOM, 11-e m3manne, 2020, 451 c.

Herpycos A.U., KoroBa U.b. MukpoOuosnorus: YHUBEpCUTETCKUI Kypc.- 5-€¢ uznanue, 2017,
384 c.

Hetpycos, A. 1. Mukpobuomorus: Teopus u npaktuka B 2 4. Hacts 1 : yueOHHUK 17151 By30B /
A. U. Herpycos, 1. b. KotoBa. — Mocksa : U3garensctBo FOpaiit, 2020. — 315 ¢. — (Bsicmiee
obpazoBanmne). — ISBN 978-5-534-03805-7. — Texkcrt : anexkrponusiii // Ob6C KOpait [caiiT]. —
URL.: https://urait.ru/bcode/450147 (mata oopamierus: 09.08.2021).

Hetpycos, A. 1. Mukpobuoorus: Teopus u npaktuka B 2 4. Hactp 2 : y4eOHHUK 171 BY30B /
A. U. Herpycos, 1. b. KotoBa. — Mocksa : U3ngarensctBo FOpaiit, 2020. — 332 ¢. — (Bsicmiee
obpazoBanune). — ISBN 978-5-534-03806-4. — Tekcr : anekTpoHHbIH / OOpa3oBaTenbHAas IJ1aT-
¢dopma FOpaiit [carit]. — URL: https://urait.ru/bcode/451769

Herpycos A.U. [Ipaktukym o mukpobuonoruu / A. . Herpycos, M. A. Eropoga, JI. M. 3axap-
yyk u 1p. M.: U3patensckuit neHtp «Akaaemusi», 2005, 608 c.

4.2. JlonmoJHUTeJbLHAS JUTepaTypa
KyctoBa H.A. JIaGopaTopHBIii pakTUKyM 10 MUKpoOuonoruu. — M., MI'VUD, 2006 r.

I'pagosa H.b., babycenko E.C., 'opnosa U1.b. JlabopaTopHbIil pakTUKyM 110 00111eii MUKpOOUO-
norun. — M: JleJIu npunt. — 2004, — 144 c.

Onpenenurens 6akrepuit bepmxu / moxa pen. Jlx. Xoynra, H. Kpura, I1. Caura, . Creitnu, C.
Yunesamca. M.: Mup, 1997. T. 1-2.

Inerens, I'. O6mmas mukpoduonorus / I'. [llnerens.— M.: Mup, 1987, — 568 c.

HerpycoB A. U. Dkonorus mukpoopranusmoB / A. U. Herpycos, E. A. boru-OcmornoBckas, B.
M. I'opnenxo u ap. M.: M3narensckuil neHTp «Akagemus», 2004

Tynsxosa, O.B. buonorus / O.B. TynskoBa. — Mocksa : Jlupekr-Menua, 2013. — 449 c. : un.,
Tabm., CXEM. — Pexum JIOCTyTIA: o HOJIITUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=229843
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10.

11.

12.

13.

14.

15.

16.

17.

Psab6uesa, C.A. O6mas 6uonorus u Mukpodbuosorust / C.A. PsbueBa ; MunucrepcTBo odpa3oBa-
Hus U Hayku Poccuiickoit @enepanuu, @enepanbHoe rocy1apcTBEHHOE aBTOHOMHOE 00pa3oBa-
TENBHOE yUPEKIEHUE BhICIIEro npodeccuonansHoro oopasosanus «CeBepo-KaBkasckuii dene-
panbHbli yHUBepcuTeT». — CtaBponoins : CKOVY, 2016. — Y. 1. Obwas 6uonorus. — 149 c. : uin.
— Pexum nocryna: nmo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=459250
I'yceB M.B., Muneesa JI.A. Mukpo6uosnorus. M. Axagemust, 2007: 464c

Creomuuckas, H.C. luronorus / H.C. CtBonuHckas; MuHUCTEpCTBO 00pa3oBaHus 1 Hayku Poc-

cuiickori ®enepanuu, eneparbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKIe-
HUE BbICIIEro MpodecCHoHaNbHOro 00pa3oBanus «MOCKOBCKHI MeAarornyeckuil rocy1apcTBeH-
HBIM yHuUBepcuteT». — Mocksa : MIIT'Y, 2012. — 238 c. : un. — Pexum goctymna: mo nofmucke. —
URL: http://biblioclub.ru/index.php?page=book&id=212838

boxkosa, B.I1. OcnoBsl renetuku / B.I1. boxkxkoBa. — Mocksa : [Tapagurma, 2009. — 272 c. : un.,

Tab., cxeM. — (CnernuaibHas KOPPEKIMOHHAs Mejaroruka). — Pexum aocTymna: 1no noJamnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=210527
Makaposa, .M. buonornueckne KOHIIENIIUN COBPEMEHHOT'O €CTECTBO3HAHUS: (TIPOUCXOXKICHHE

Y pa3BHUTHE KU3HH, IBOTIOIMOHHOE yUeHHe, anTpornorenes) / MI.M. Maxkaposa, JI.I'. Baiimakosa ;
Cubupckuil rocyapcTBEHHBIM yHUBEpCUTET (u3ndeckol KylbTypbl U crnopTa, Kadenpa me-
JTUKO-OMOJIOTUYECKUX OCHOB (DM3UYECKON KyIbTyphl B criopta. — Omck : M3natensctBo Cub-
I'VOK, 2009. — 75 c¢. : wun, Tabm. — Pexum pgocryma: mo mnoamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=277203

Kysnenona, E.A. Mukpo6uosnorus : B 2 4. / E.A. Ky3nernona, A.A. Kuszes ; MunuctepcTBo 06-
pazoBanus U Hayku Poccun, Kazanckuil HallmoOHaIbHbBINA UCCIIEIOBATEILCKUN TEXHOJIOTMYECKHI
yauBepcuteT. — Kazanp : KHUTY, 2017. — Y. 1. — 88 c. : Tabmn., rpad., un. — Pexxum nocryma:
no noxnucke. — URL: http://biblioclub.ru/index.php?page=book&id=560675

Kypanoga, H.I'. Mukpoowuonorus : / H.I'. KypanoBa. — Mocksa : [Ipomereii, 2017. — Y. 2. Mera-
6omusm mpokapuor. — 100 c. : cxem., mi. — Pexwmm pocryma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=483200

Kysnenonra, H.A. IIpoBepounsie 3aganus no teopuu 3Bosroruu / H.A. Kysnenosa, C.I1. [llata-
noBa. — Mocksa : IIpomerteit, 2015. — 154 c. — Pexxum nocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=437288

Okonorus / B.H. boneimakos, B.B. Kavak, B.I'. Kobepauuenko u np. ; pea. ['.B. Tsrynos, FO.I'.
Spomenko. — 2-e uza., nepepad. u gon. — Mocksa : Jloroc, 2013. — 504 c. — (HoBas yHuBepcu-
TeTCKas OnbIMOTEKA). — Pexum JOCTyTIA: o MOIITHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=233716

buonorus pazmHoxenus u pazsutus / B.I1. Bukropos, B.H. 'ogun, H.M. KitounukoBa u 1p. ;
MunucrepcTBO 00pa3oBaHus U Hayku Poccuiickoit denepannn, MOCKOBCKUH MeAarornyecKuii
rocyIapcTBeHHbIN yHuBepcuTeT. — Mocka : MIII'Y, 2016. — Y. 1. bakrepuu. I'puGsl u numai-
Huku. Pacrenms. — 160 c. : wun. — Pexum gocryma: mo moxamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=471783

HInerens, I'. O6mas mukpooduosnorus / I'. lllnerens.— M.: Mup, 1987, — 568 c.

4.3. DJeKkTpoHHbIe 00pa3oBaTeIbHbIE PeCcypchl
ITporpamMHOe obecrieyeHre He MPeLyCMOTPEHO.
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1. HHarepHer-pecypchl BKIIOYAIOT Yy4eOHO-METOAWYECKHE MaTepuanbl B
3JICKTPOHHOM BHJIE, Mpe/ICTaBJICHHBIC Ha caire
https://mospolytech.ru/obuchauschimsya/biblioteka/

2. Marepuanbl Kypca MpeICTaBICHBI B BHJIE OJICKTPOHHBIX 00pa30oBaTEIbHBIX
pecypcoB Ha matdopme C1O Mockosckoro Ilomurexa (LMC):

bmok 1 https://online.mospolytech.ru/course/view.php?id=954

Bbiok 2 https://online.mospolytech.ru/course/view.php?id=3414

Bbiok 3 https://online.mospolytech.ru/course/view.php?id=7771

4.4, JluueH3uOHHOe W  CBOOOJAHO  pacHpoCTpaHsieMoe MPOrpaMMHOeE
o0ecreyeHue
He npenycmotpeno

4.5. CoBpemenHble npodeccuoHaJbHbIe 0a3bl JAHHBIX U HH(OPMAIUOHHBbIE
CIIPaBOYHbIE CHCTEMbI
5. llepeyenn pecypcoB cet UHTEepHeET, TOCTYNHBIX 1JIs1 OCBOCHHUS AN CUMILIMHbI:

HaumeHoBaHue Ccbuika Ha pecypc JocTynHocTh

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ JlocTymiHa B CETH
HNuTtepuer 6e3
OrpaHUYEHUN

IPR Books https://www.iprbookshop | locTymHa B ceTu
.ru/ WutepHer 6e3
OrpaHUYEHUI

IIpodeccnonanbHbie 0a3bl JAHHBIX

basa qaHHBIX Hay4HO# http://www:.elibrary.ru JlocTymHo
ANIEKTPOHHOU OMOJIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | Hocrymuo
MoJIUTEeMaTH4ecKkas peepaTUBHO-
oubnmorpaduueckas
WHAYKOMETPHYUCCKAs
(bubnuomeTpuyeckas) 6aza JTaHHBIX

5. MartepuajbHO-TeXHHUYECKOE o0ecrneuyeHue

Aynurtopus JUTsl TeKIHOHHBIX 3aHATUN Ne 5504 (115280, r. MockBa, yn. ABTo3aBoJICKas, 1.
16 ctp. 1), o6opynoBaHHAsA: CTONBI Y4eOHBIE CO CKAMbSMU, ayAUTOpPHAs JOCKA, MYJIbTUMEIUHHBIN
KOMILIEKC (TIPOEKTOp, 9KpaH, HOyTOyK). Pabodee MecTo npenoaaBatesns: CTON, CTYIL

JIaGoparopus kadenpsl «Xumonorex» Ar54046 (115280, r. MockBa, yi1. ABTO3aBOJICKas, [I.
16 ctp. 1), obopynoBaHHas: JabopaTopHble CTOJNBI, Bechl jaboparopubie DX-2000, Beck
npeunznonabie AND, xumudeckas Mmoiika, namuHapHblii 6oke baBm-01-«Jlamunap-C»-1,2, mkad
CYIIMIBHO-CTepHIM3alMOHHBI Memmert, umTka snekrpudeckas nadoparopuas Rommelshacher
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RK 501, tepmocrar 180T1Bn, ¢orosnexrpokonsopumerp KDPK-2, XOM0AMIBHHUK IsI XpaHEHHS
KyJbTYp, MUKpockonn Mukmen 6 — 6 IITyK, MUKPOCKOII, OCHAIIEHHbII KaMepoil COEINHEHHOH ¢
KOMIIBIOTEPOM, MUKPOCKOTIBI Y4€OHBIE 15 MTYK, CTEpEOMUKPOCKOII 2 IIT., HEHTPU(YyTa, CyIIMIbHBINR
mkad, aBroxnaB BK-75, aBromarWueckue NHMIETKH, SJICKTPHUYECKAE HACOCHI T THUIETOK,
MarHWTHBIE MEUIAJIKH, JJAOOpaTOpHas MOCyAa s POBEIeHHsI Ta00PATOPHBIX 3aHATHMA, CTEIUIAXKH C
HAY4YHOH JIMTEPATypPOIl.

CryneHTsl Ha  3aHATHAX ~ oOecnedyeHbl  MHJAUBUYAJbHBIMU  MHKPOCKOIIaMH,
aBTOMATHYECKUMU MUTIETKAMH, J1a00OpaTOpPHO MOCY 101, peaKTUBAMHU.

6. MeTtoanyeckue peKOMeHIaAMHU

6.1. MeToauyeckue peKOMeHIALMH /IJIsl IPEeNnoIaBaTeJisi 10 OPraHUu3aluu
00y4eHus
B xome nekiuii mpenofaBareb U3JIaracT M pasbsACHIET OCHOBHbBIC, HAHOONICE CIIOXKHBIC

MOHATHS TEMBI, a TaK)Ke CBS3aHHBIC C HEH TEOPETHYSCKHE W IMPAKTUYCCKUE TPOOJIEMBI, JaeT
PEKOMEHJAIMU Ha MPAKTUYECKOE WM JIAOOpAaTOPHOE 3aHATHE M yKa3aHHs HA CAMOCTOSTEIbHYIO
pabory.

CrynmeHTaM, IPOITYCTHBIIAM 3aHATH (HE3aBUCUMO OT IIPHYHWH ), HE IMEIOIINE MTMChMEHHOTO
pelIeHus 3a/1a4 WK He IOJIrOTOBUBIIHNECS K JAHHOMY NMPAKTUYECKOMY 3aHSATHIO, PEKOMEHIYETCs He
MO3XKe YeM B 2-HENENbHBINA CPOK SBUTHCSA HAa KOHCYJBTALMIO K MPENoJaBaTellio U OTYUTATHCS IO
TeMe, U3y4JaBIeicst Ha 3aHATHU. CTyJeHThI, HE OTYUTABIINECS MO KAXI0W HE IpopaboTaHHON UMH
Ha 3aHATUSAX T€ME K Hayaly 3a4eTHOM CEeCCHH, YMYCKAIOT BO3MOXHOCTb MOJYYUTh IMOJIOKEHHbBIE
OaJTel 32 pabOTy B COOTBETCTBYIOIIEM CEMECTPE.

CryneHTsl, IpONYCTUBIINE 3aHITUA W/WIM HE COaBUIME Bce JlabopaTopHble paboThl He
JIOMyCKaloTCsl K 9k3ameHy. CTyleHT, mpomycTUBLININ Jab0paToOpHyIO0 paboTy MO yBaKUTEIbHON
MIPUYMHE UMEET IIPaBO €e 0TpaboTaTh B KOHIIE ceMecTpa (He Oosiee 3 mabopaTopHBIX padoT).

6.2. MeToauyeckne YKa3aHus JJIs1 00yYAIOIIHXCHA MO OCBOCHUIO JUCIIMIINHBI

Jucuumnnuna «O0mas 6uoiorus 1 MUKpOOUOJIOTHA» MPEAyCMaTPUBAET JIEKIIMHU, CEMUHAPBI
1 nabopaTtopHble 3aHATUA. V3yueHue AMCUMILTMHBI 3aBepIIaeTcs 3k3aMeHoM (2 u 3 ceMmecTpsl) U
3aueToM (1 cemectp). YcmemnHoe nu3yyeHne AUCUUTUTMHBI TPEeOyeT HHTEHCUBHOW CaMOCTOSTEIbHON
paboThl B TEYEHHME BCEr0 CEMECTpa, MOCEIICHHUs JIKIU, aKTUBHON pabOThl Ha MPAKTUYECKUX U
nabopaTOPHBIX 3aHATUSAX, BBHIMOJIHEHHUS YYEOHBIX 3aJaHHI MpernojaBaTelsi, CaMOCTOSTENbHBIX
3ansaTuil B CJ1O, mpoxoxkaeHus MPOMEXYTOUHOIO TECTHUPOBAHMS, O3HAKOMJIEHUSI C OCHOBHOW H
JOTIOJIHUTEIBHOMU JIUTEPATYPOM.

[Ipy MOArOTOBKE K JIGKIIMOHHBIM 3aHATHUSM CTyJIEHTaM HEOOXOAMMO: Tepe] OuYepeqHOU
JeKIMed HeoOXOJUMO MPOCMOTPETh MO KOHCIEKTY MaTepual MpeAblAyIlel eKiuu, mpopadoTarh
matepuan B CO. [Ipu 3aTpyHeHHSIX B BOCIPUATHN MaTepHala cieayeT oOpaTUThCs K OCHOBHBIM
TUTEpaTypHBIM UCTOUYHUKAM. Eciu pa3o0paThcsi B MaTepuaie OmsTh HE YJaJIOCh, TO 0OpaTUTECh K
nexTopy (1o rpaduKy ero KOHCYJIbTallMi) WIH K TPENOoIaBaTeNI0 Ha MPAKTUIECKUX 3aHITUSX.

CeMuHapsl U 1a0OPAaTOPHBIE 3aHITHS 3aBEPIIAIOT u3ydeHue Hanboliee BaXKHBIX TEM
y4eOHOU qucHUIUTMHBL. OHU CITy’KaT AJIs 3aKpeTUIeHHUs U3YYEeHHOTO MaTepuana, pa3BUTUSl YMEHUN U
HABBIKOB JTA0OPATOPHON TEXHHKH, MPUOOPETEHUs OMbITAa BEACHUS TUCKYCCHM, apryMEHTAIluH U
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3alIUTHl BBIJIBUTAEMBIX IOJIOKEHHH, HABBIKOB MPAKTHYECKOW pPabOTBl B MHUKPOOHOIOTHYECKOMH
nabopaTtopuu, a TakKe Ui KOHTPOJIS IPEnojaBaTeeM CTEIEHH MOJrOTOBICHHOCTH CTY/IEHTOB 10
M3y4aeMOH JUCLUIUIMHE.

[Ipy moAroToBKE K MPAKTUYECKOMY/Ta0OpATOPHOMY 3aHATHUIO CTYACHTBI HMMEIOT
BO3MOXHOCTb BOCIIOJIb30BaThCsl KOHCYJIbTALMSAMHU IIPENOAaBaATENS.

[Tpu moAroTOBKE K MPAaKTUYECKUM/Ta00pATOPHBIM 3aHATHUSAM CTyIEHTaM HEO0XO0IUMO:

- MPUHOCUTH C €000l PEKOMEHIOBAHHYIO IpENoAaBaTesieM JINTEpPATypy K KOHKPETHOMY
3aHSTHIO;

- JI0 OYEpPEeTHOr0 MPAKTHYECKOro/IabopaTOpHOTO 3aHATUS 10 PEKOMEHIOBAHHBIM
JUTEPAaTypHbIM HCTOYHUKAM MpopadoTaTh TEOPETUYECKUI MaTepuall, COOTBETCTBYIOLIEH TEMBbI
3aHSITHS; TOBTOPUTH IPOBEACHHBIE MHCTPYKTAXKU 110 TEXHUKE 0€30M1aCHOCTH;

- B Hauyaje 3aHATHM 3aJaTh MpenojaBaTeNl0 BONPOCHI IO MaTepually, BbI3BaBIIEMY
3aTpy/IHEHUS B €r0 MOHUMAHUM M OCBOCHUH IIPU PELLIEHUU 33/a4, 3aJaHHbIX Ul CaMOCTOSATEIbHOIO
pelIeHus;

- B X0JIe CEMUHapa JaBaTh KOHKPETHBIE, YETKHE OTBETHI IO CYIIECTBY BOIIPOCOB;

- Ha 3aHATUU JIOBOJUTH KXY 3aJjadyy JO0 OKOHYATEIbHOI'O PEHIeHHMs], IEMOHCTPUPOBATH
MMOHMMAaHHE MPOBEJICHHBIX PAacueTOB (aHAJIU30B, CUTYallU), B CIy4yae 3aTpyAHEHUN oOpamaThes K
MpernoaBaTelto.

1. DoH/1 OLIEHOYHBIX CPEJACTB

7.1. MeToabl KOHTPOJISI U OLIECHUBAHMS Pe3yJIbTATOB 00yUYeHUsI
Texymuii KOHTpPOJIb yCIEBAaeMOCTH M NPOMEXKYTOUYHOW aTrTecTauud B

NpenojlaBaHuu AUCHUILUIMHBL «OO0mas OuoJOoTUs M MUKPOOUOJIOTHS» MNPOBOASITCS IO
CIEYIOIIUM KPUTEPHSIM:

- 3aIIMTa U UHJIMBUIYyAIbHOE 00CYXK/IEHUE BBIMOIHAEMBIX 3TAaNOB J1a00OpPaTOPHBIX PaboT;

- IPOBEJICHUE U TPYNIIOBOE 00CYXKICHUE OLUINOOK, TOMYIIEHHBIX B KOHTPOJIbHBIX paboTax;

- npomexyTtouyHoe u wutoroBoe TtectupoBanue B CJIO MockoBckoro Ilomurexa
(https://ims.mospolytech.ru/).

[Ipumepbl OLIEHOYHBIX CPEACTB MO AUCHUILIMHE MIPUBEACHBI B PUIOKCHHH.
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7.2. lllkasa u KpUTEPUH OLIEHHBAHUS Pe3yJIbTATOB 00yUeHH

IToka3zarTeian

Kpurepun onenuBanuns

2

3

4

5

OIIK-1. CnocoGeH n3y4dath, aHAJIM3UPOBATh, UCIOIB30BaTh OMOJIOrHUYECcKHe OOBEKTHI U MTPOLIECCHl, OCHOBBIBASICH Ha 3aKOHAX M 3aKOHOMEPHOCTAX
MaTeMaTHYeCKUX, GU3NIECKUX, XUMUUYECKUX U OMOJOTHYECKUX HAyK M UX B3aUMOCBS3SIX

3HaeT 3aKOHBI U
3aKOHOMEPHOCTH
MaTeMaTHUECKHX,
(UBUYECKUX, XUMUYECKUX U
OMOJIOTUYECKNX HAYK U UX
B3aHUMOCBS3H

OO0yuaromuiics
J€MOHCTPUPYET MOJIHOE
OTCYTCTBHE WU
HEJ0CTaTOYHOE
COOTBETCTBUE 3HAHUI
3aKOHOB U
3aKOHOMEPHOCTEH
MaTeMaTHYECKHUX,
(bu3uIecKux,
XUMHUYECKHUX U
OMOJIOTMYECKHUX HAYK U
WX B3aUMOCBSI3U

OOGyuarommiics
JEMOHCTPHUPYET HEMOJIHOE
COOTBETCTBHE 3HAHUH
3aKOHOB M 3aKOHOMEPHOCTEH
MaTeMaTUYECKHX,
(GU3HMYECKUX, XUMUUYECKHUX U
OMOJIOTHYECKNX HAYK M UX
B3aUMOCBsI3H. JlommycKarTcs
3HAYMTEIbHBIE OLIHOKH,
MIPOSIBIISAETCS
HEIOCTATOYHOCTH 3HAHMI 110
psily ToKa3aTeleH,
00y4arouics UCTIBITHIBACT
3HAYUTENbHbIE 3aTPYAHECHUS
IIpU OTIEpUPOBAHUU
3HAHUSIMHU [IPU UX NIEPEHOCE
Ha HOBBIE CUTYAIINH.

OOyuarommiics
JEMOHCTPHUPYET YaCTUUHOE
COOTBETCTBUE 3HAHUI
3aKOHOB U
3aKOHOMEPHOCTEM
MaTeMaTHYECKUX,
buznyeCKuX, XUMHUECKUX
U OMOJIOTMYECKUX HAYK U
UX B3aUMOCBSI3U

OOyuaromuiicst
JEMOHCTPHPYET MOJTHOE
COOTBETCTBUE 3HAHUW 3aKOHOB U
3aKOHOMEPHOCTEH MaTeMaTHYECKHX,
(bU3NIECKUX, XUMAYCCKUX H
OMOJIOTUYECKUX HAYK U UX
B3aMMOCBSI3H, B TOM YHCJIC: YPOBHH
OpraHU3alluu ¥ CBOMCTBA KUBBIX
CHCTEM;

POJIb OUOJIOTUYECKOTO
MHOT000pa3us Kak BeIyIIero
(akTopa yCTOWYMBOCTH JKUBBIX
cucreM U 6uocepsl B 11ETI0M;
XHUMHUYECKYIO OPTaHU3AIINIO;
CcTpoeHue U (QYHKINH KIETKH
HYKapHOTOB U MPOKAPUOTOB;
0OMEH BEIIeCTB U
MpeBpallleHne SHEPTUH B
KJIIETKE; BOCIIPOU3BEACHHE U
YKU3HEHHBIN IIUKJT KJICTKH,
pa3MHOXKEHHUE U
WHIUBUIYalIbHOE Pa3BUTHE
OpraHU3MOB; OCHOBHBIE




TPYIIBI )KUBBIX OPTAaHU3MOB;
3aKOHOMEPHOCTHU HaCJIeJIOBAHUS U
M3MEHYHBOCTH; IBOJIOLUOHHOE
yUYeHue;

MUKPOIBOJIIOIUIO U
MaKpOAIBOJIOIHIO;

TCeHETUYECKHE U SKOJIOTHIECKHE
OCHOBBI BOJIIOLINN; TOHSITHS
ouocdepsl, MUKPOOPTaHU3MOB;
MeTab0JIM3M MHKPOOPTaHU3MOB;
aHa’poOHOE U a3POOHOE OKUCIICHUE
Y MHKPOOPTaHHU3MOB;

MIPOIIECCHl OMOCUHTE3A U
onotpanchopmaluu y
MHUKPOOPTaHH3MOB;

T'CHETUKY, XUMUYECKYIO
OpraHM3aIHIO, CTPOCHUE H
(YHKIMH KJIETKU 3YKapHOTOB H
MPOKapPHOTOB;

CTPOCHHE, COCTaB U
(U3UOIIOTUIECKYO POJTb KICTOYHON
CTCHKH ¥ IUTOIIa3MaTHYCCKOM
MeMOpaHBbI;

BHYTPHUKJICTOYHBIC OPTaHEJIIbI,
OCHOBHBIE KJIaCCHI

onomosnexyn (6enku,
HYKJIEMHOBBIE KUCIIOTHI,

JUTHUBI, YTJIEBOBI), UX
Ouonornyeckue GyHKIUH

B KJIETKE;
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MOJIEKYJISIpHBIE MEXAaHU3MBI
Mepeaavy TeHETHYECKOM
uH(popManuy;

(OTOCUHTE3 U XEMOCHHTE3;
a30T(UKCAIHNIO;

U3MECHYHUBOCTh MHUKPOOPTaHU3MOB,
OCHOBBI CEJIEeKLUN
MUKPOOPTaHU3MOB;

Crniocoben u3yuyaTh U aHa-
JU3UPOBATH OMOJIOTHYE-
CKUe OOBEKTHI U MPOLECCHI

OO6yuaromuiics HE
crocobeH AITH B
HEOOCTAaTOYHON CTEIEeHU
coco0eH  u3y4yaTb W
aHAJIM3UPOBATH

OMOJ0OruYecKrue OOBEKTHI
U TPOIECCHI, MOAOHpaTh
YCIOBHSI W TPOBOIUTH

WJICHTHU (PUKAIHFO,
BBIJICICHUE
KYJIbTUBUPOBaHUE
MHUKPOOPTraHU3MOB
paboTath Ha
MHUKPOCKOIIE, B  TOM
YHCIIE C UMMEPCHEIH;
TOTOBUTh MHTATENbHbIE
cpensl  pabortaTh c
YUCTBIMU  KYyJbTypaMu
MHUKpPOOPTaHN3MOB

OO0yuarommuiics
JNEMOHCTPHPYET  HEIOJIHOE
COOTBETCTBUE TpPeOOBAHMSIM
CIIOCOOHOCTH  M3y4aTh "
aHAIU3UPOBATH
Ouosoru4eckue OOBEKTHl H
IpOLECChl, B TOM 4YHUCIE:
noxoupaTh yCIIOBUS u
POBOANUTH UACHTU(PUKAIHIO,
BbIJICTICHUE
KyJbTUBUPOBAHUE
MUKpPOOPraHHU3MOB
paboTaTh Ha MHUKPOCKONE, B
TOM UHCJIE C UMMEPCHEH;
TOTOBUTH MUTaTeIbHbIC
Cpelsl

paboTaTh C YUCTBIMH
KyJIbTypamMu
MUKPOOPTaHHU3MOB

OO0yuaromuiicst IeMOHCTPH-
pyeT YacTUIHOE COOTBET-
CTBUE TPeOOBAHUSIM CIIO-
COOHOCTH M3y4yaTh W aHa-
JU3UPOBATH OHOJIOTHYE-
CKHE O0BEKTHI M TIPOIECChI

OOyuaromuiics JeMOHCTPUPYET
MIOJTHOE COOTBETCTBHE TPEOOBAHUSM
CIIOCOOHOCTH M3y4yaTh W aHAIM3U-
poBaTh OHMOJOTHYECKHE OOBEKTHI 1
npouecchl. CBOOOIHO onepupyeT
MPUOOPETEHHBIMH YMEHUSIMH, MTPH-
MEHSIET UX B CUTYallUsX IMOBBIIIECH-
HOM CJIIOKHOCTH.
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Brnaneer HaBBIKaMH HCITOJIb-
30BaHUA B Ipo(heccuoHasb-
HOM JEATEIIHLHOCTH OMOJIO-
TUYECKUX OOBEKTOB U TPO-

HEeCCOB

OOyuaromuiics He Bia-
JICeT WIK B HEJAOCTATOY-
HOW CTETIEHU BJIAJIEET
HaBBIKaMHU UCTIOJIH30Ba-
HUs B IIpoeccuoHanb-
HOU JesITeIIbHOCTU ONO-
JIOTUYECKUX 00OBEKTOB U
MPOIIECCOB, B TOM YHUCIIE
npruemMamu paboThl ¢
MHKpPOOpPTaHNU3MaMH,
METO/TaMH
KOJIMYECTBEHHOTO y4eTa
MUKpPOOPraHM3MOB
METO/IaMHU
MIPUTOTOBJICHUS U
OKpAaIlIMBaHUS
MpenaparoB
MUKpPOOPraHNU3MOB
METO/IaMHU

WJECHTU PUKAITTT
MHUKPOOPraHHU3MOB
npaBusiaMu 6e30macHoM
paboThI B
MHKPOOHOIOTHYECKOU
nabopaTopuu

OO0yuaromuiics BiaaeeT
HaBBIKaMU MCIIOJIh30BaHUS B
po(hecCUOHATBLHOM
JEeSTELHOCTH
OMOJIOTHYECKIX OOBEKTOB U
MIPOIIECCOB, HO JIOMYCKAIOTCS
3HAYUTEIIBHBIE OIITUOKH,
TIPOSIBIISICTCS
HEJIOCTATOYHOCTh BIIAJICHHUS
HaBBIKAMH T10 PSITY
nokazateneit. OOydJaronuiics
WCIIBITHIBACT 3HAYUTEIIHHBIC
3aTpyJAHEHUS TPU
IPUMEHEHHUH HaBBIKOB B
HOBBIX CHUTYyAaIIHsX.

OO0yuaromuiicst 49acCTUIHO
BJIQJICET HABBIKAMU
UCIIOJIb30BAHUS B
npodecCHOHATbHON
JESATEIbHOCTH
OMOJIOTHYECKIX 0OBEKTOB
U TIPOIIECCOB, HO
JIOITYCKAOTCS
HE3HAYUTEIbHBIC OIIHOKH,
HETOYHOCTH, 3aTPYAHCHHUS
P AHATTUTHYECKUX
oreparusx, mepeHoce
YMEHHUI Ha HOBBIE,
HECTaHJIAPTHHIC CUTYaIUH.

OOy4Jaromuiics B MOJHOM 00beMe
BJIaJICET HABBLIKAMU HCIIOJIb30BaHUS
B Mpo(eCCHOHATBHOM JIeATETbHOCTH
OMOJIOTHYECKNX OOBEKTOB U
MPOIIECCOB, CBOOOIHO MTPUMEHSET
MOJTy9YCHHBIC HABBIKU B CUTYAIHSIX
MOBBITIIEHHON CJIOKHOCTH.

IToka3arTean

Kpurepun onenuBanuns

4
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OIIK-7. CiocoGeH mpoBOAUTH IKCIIEPUMEHTAIbHBIC UCCIIEIOBAHUS U HUCIIBITAHUS 110 3aJaHHON METOIMKE, HAOMIOACHUS U H3MEPEHHS, 00padaThIBaTh U
MHTEPIPETUPOBATh SKCIICPUMEHTAIBHBIC JAHHBIE, IPUMEHSISI MaTeMaTH4YecKue, pu3ndeckue, (PU3NKO-XUMHUIECKUE, XUMHUECKIE, ONOJIOTHIECKHE,
MUKpPOOHOJIOTUYECKUE METOIbI

3Haet 0a30BbIC
MaTeMaTHYeCKHue,
¢buznueckue, GPU3NKO-
XUMUYECKHE, XUMUYCCKHUE,
OuoJI0ruYecKue,
MHUKpPOOHOJIOTHYECKHE
METO/IbI, TPUMEHSIEMBIC B
OMOTEXHOJIOT U

OO6yuatomuiics
JIEMOHCTPHPYET MOJTHOE
OTCYTCTBHEC HITH
HEJ0CTaTOYHOC
COOTBETCTBUE 3HAHUI
0a30BBIX
MaTeMaTHYECKHX,
¢buznueckue, GU3NKO-
XUMHUYECKHUX,
XUMHUYECKHUX,
OMOJOrNYECKUX,
MHKPOOHOJIOTHIECKUX
METO/I0B, IPUMEHSIEMBIX
B OMOTEXHOJIOTUU

OOGyuatrommuiics
JIEMOHCTPHPYET HETIOJTHOE
COOTBETCTBUE 3HAHUI
0a30BBIX MAaTEMaTUUECKHX,
duznyeckue, GU3NKoO-
XUMHUYECKHX, XHMUYICCKHUX,
OMOJIOTHYECKUX,
MHUKPOOHOIOTHUECKUX
METOJIOB, IPUMEHSAEMBIX B
OMOTEXHOJIOTUH.
Jlomyckarorcsi 3HaYUTeNIbHbIE
OIIHMOKH, MPOSIBIISACTCS
HEJOCTAaTOYHOCTh 3HAHUH, 110
psoy MoKa3aTenei,
00y4arouics UCTIBITHIBACT
3HAYUTENbHbIE 3aTPYAHCHUS
P ONIEPUPOBAHUU
3HAHUSIMH [IPU UX TIEPEHOCE
Ha HOBBIE CUTYAaI[UH.

OOyuarommuiics
JEMOHCTPUPYET YaCTUUHOE
COOTBETCTBUE 3HAHUM
0a30BBIX MAaTEMaTUUECKHX,
buznueckue, PU3NKO-
XUMHUYECKHUX, XHMHUYECKHUX,
OMOJIOTHYECKUX,
MUKpPOOHOJIOTUYECKUX
METO/IOB, IPUMEHSIEMBIX B
OHMOTEXHOJIIOTUH, HO
JIOTTY CKarOTCSI
HE3HAYNTEIIbHBIC OITHOKH,
HETOYHOCTH, 3aTPyTHCHHS
MIPU aHATUTHYECKUX
oTepaInusX.

OOyuaromuiics
JIEMOHCTPHPYET ITOJTHOE
COOTBETCTBHUE CIICTYIOIMINX 3HAHUI
0a30BEIX MaTEMaTUYECKHUX,
busnyeckue, GPU3NKO-XUMHUICCKUX,
XUMHYECKHUX, OMOJTOTHUECKUX,
MHUKPOOHOJIOTHYECKUX METOJIOB,
MPUMEHIEMBIX B OMOTEXHOJIOTHH,
CBOOOJIHO OTIEpUPYET
MPpUOOPETEHHBIMU 3HAHUSIMH

Bnaneetr ocHOBHBIMHU
METOJaMH
AKCIIEPUMEHTAIIbHBIX
HUCCIeA0BaHUN U
HUCIBITAaHUN B
OHMOTEXHOJIOTHH

OOyuaromuiics
JIEMOHCTPHUPYET MOJTHOE
OTCYTCTBUE BIJIQJICHUS
WM HEJ0CTaTOYHOE
BJIa/IEHHE OCHOBHBIMU
MeTOZaMu
HKCTIIEPUMEHTAIbHBIX

OO6yuaromuiics
JEMOHCTPUPYET HETIOJIHBIN
HaBBIK BJIaJICHUSI OCHOBHBIMU
MeTOJaMU
JKCIIEPUMEHTAIBHBIX
HCCIICIOBAHUM U UCITLITAaHUH
B OMOTEXHOJIOTHH.

OO6yuaromumiics
JEMOHCTPUPYET YaCTUYHBIN
HaBBIK BJIaJIcHHUI
OCHOBHBIMH METOJIaMH
DKCIEPUMEHTAIBHBIX
HCCIeIOBaHUM U
HUCIILITAaHUHN B

OOyuaromuiicst 1IeMOHCTPUPYET
ITOJIHBIM HABBIK BJIAJICHUI
OCHOBHBIMH METOJIaMH
AKCIIEPUMEHTAIIbHBIX MCCIIEIOBAHUN
Y UCTIBITAaHUI B OMOTEXHOJIOTHH.
CB00OHO omepupyeT
MPHUOOPETEHHBIMH YMEHUSIMH,
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HUCCIIEJOBAHUN U
HUCIILITAHUU B
OMOTEXHOJIOTUH

JonyckaroTcs 3Ha4UTEIIbHbIE
OLLIMOKY, MPOSIBIISIETCS
HEJ0CTaTOYHOCTh YMEHMI, 110
pAly ToKa3aTelen,
00yYaroNIUiCs UCTIBITHIBAET
3HAUUTENbHbIE 3aTPYAHECHUS
IpU ONEPUPOBAHUU
YMEHUSIMU NPU UX NIEPEHOCE
Ha HOBbIE CUTYallul

OMOTEXHOJIOTUU. Y MEHUS
OCBOEHBI, HO JOITYCKarOTCS
HE3HAYUTEIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPyAHECHUS
MPU aHATUTHYECKUX
onepanusx, nepeHoce
YMEHHUI Ha HOBBIE,
HECTaHJapTHHIC CUTYyAIUH.

MPUMEHSET UX B CUTYalUsAX
HOBBIIIEHHOMN CJIOKHOCTH.

['oToB 1o 3a1aHHOM
MCTOAHUKE IMPOBOJIUTH
SKCIEPUMEHTAJIbHbIE
UCCIIEIOBaHUS U
UCIBITaHUS, HAOIIOACHUS U
U3MepeHus, o00pabaTbIBaTh
Y UHTEPIIPETUPOBATD

OO0yuaromuiicst He TOTOB
110 3aJJaHHOM METOIHKE
MIPOBOJTUTH
AKCTIEPUMEHTAIBHBIC
WCCIICIOBAHUS
WCTIBITAHHSI, HAOTFOICHUS
Y U3MEpeHMUs,

OO0yuaromuiicst He B TIOJTHOM
00BEME TOTOB 110 3aJaHHON
METOJIUKE TTPOBOIUTH
IKCIIEPUMEHTAIILHBIC
HCCIICIOBAHUS U UCIIBITAHUS,
HAOJIIOICHHS U U3MEPCHHS,
00pabartbIBaTh U

OO0yuaromuiicsi 9aCTUIHO
TOTOB IIO 3aJIaHHOU
METOMKE MTPOBOIUTH
IKCTIEPUMEHTAIbHBIC
UCCIICIOBAHHS U
UCTIBITAHUS, HAOIIOICHUS U
U3MEpeHHus, 00padaThIBaTh

OOyuaromuiicst B TOJITHOM 00beMe
TOTOB IIO 3aJITaHHON METOIHNKE
MIPOBOJIUTH IKCTICPUMEHTAIHHBIC
HCCIICAOBAHMUS U UCIILITAHMS,
HaOIOACHUS U U3MEPCHHS,
00pabaThIBaTh U HHTEPIPETUPOBATH
AKCIIEPUMEHTAJIbHBIC JaHHBIEC,

JKCIEPUMEHTAJIbHBIC o0pabateIBaTh U MUHTEPIPETUPOBATH Y UHTEPIPETUPOBATD CcBOOOJTHO IPUMEHSET MOJyUYEHHBIE
JAaHHbIE UHTEPIPETUPOBATH JKCIEPUMEHTAIILHBIC 9KCIEPUMEHTAIILHBIC HABBIKU B CUTYalUsAX ITOBBIIIEHHON
9KCIEPUMEHTAIbHBIC naHHele. OOydaromuiics JaHHbIE, HO JOITyCKaKOTCs CJIOXKHOCTH.
JAaHHbIE UCTIBITHIBACT 3HAYUTEIbHBIE | HE3HAUUTEJIbHbIE OLIMOKH,
3aTpyIHEHUS IIPU HETOYHOCTH, 3aTPyAHECHHUS
IIPUMEHEHNUN HaBBIKOB B IIPU AHAJTUTHYECKUX
HOBBIX CUTyalUsX. orepauusx, NepeHoce
YMEHUI Ha HOBBIE,
HECTAaHJIapPTHHIE CUTYalUH.
Kpurepun onenuBanuns
Iloka3zarennb
2 3 4 5
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IK-6. Cioco6eH mpoBOIUTh OHOTEXHOIOTHUECKUE MPOIECCHI ¢ UCTIONBb30BaHUEM KYJIBTYp MUKPOOPTraHU3MOB, KIETOYHBIX KYJIBTYp PACTCHUN U

KHUBOTHBIX

3HaeT METO/Ibl MOTYUYEHUS

MIPOAYKTOB OMOTEXHOJIOTHH;
CTIOCOOBI KyJIbTHBUPOBAHHUS
MHUKPOOPTaHU3MOB; IpaBUiIa

OO6yuatromuiics
JIEMOHCTPHUPYET TIOTHOE
OTCYTCTBUC WU
HE/I0CTaTOYHOE

OO0yuarommuiics
JIEMOHCTPHPYET HETIOHOE
COOTBETCTBUE 3HAHUI
CI0Cc000B KyJIbTUBUPOBAHUS

OOyuarommuiics
JIEMOHCTPHUPYET YaCTHIHOE
COOTBETCTBHE 3HAHUI
crmoco0oB

OOyuaromuiicsi IEMOHCTPUPYET
MIOJTHOE COOTBETCTBHE CIIEIYOLINX
3HaHUN CIIOCOOOB KYJIbTUBHUPOBAHUS
MUKpPOOPTraHHW3MOB, CBOOOHO

IKCIUTyaTaIuu COOTBETCTBHE 3HAHUU MHUKPOOPTaHU3MOB. KYJIbTUBHPOBAHUS MIPUMEHSET MOJTyYEeHHBIE HABBIKU B
OMOTEXHOJIOTHYECKOTO crmoco0oB JlomyckaroTcst 3HAaUMTENbHBIE | MUKPOOPTaHMU3MOB, HO CUTYaIUSIX TTOBBIIIIEHHOMN
000pYIOBaHUST; METOIBI KYJbTHUBUPOBAHUS OIIHMOKH, POSIBIISCTCS JIOTTY CKaIOTCs CIIO>KHOCTH.

(bunpTparmu, cenaparmm, MHUKPOOPTAHU3MOB HEIOCTATOYHOCTh 3HAHUM, MO | HE3HAYUTEILHBIE OIINOKH,

HEeHTPU(YTUPOBAHHS, psAy ToKa3aTeneH, HETOYHOCTH, 3aTPyTHCHHS

OTCTauBaHusA, (HIOTAITIU 00yJaronIuiicsl UCIIBITHIBACT MIPU aHATUTHYECKUX

WJTU KOAryJIsInY; 3HAYUTEIbHBIC 3aTPYTHCHUS | ONIEpaIlUsIX, IEPEeHOCe

XAMUYECKHE U IIPH OTIEPUPOBAHUH YMEHUI Ha HOBBIC,

OMOXUMUYECKHIE METOIbI 3HAHUSIMU TIPH UX TIEPEHOCE HECTaHJapTHHIC CUTYyaIuU

OYHCTKH TIPOYKTA; Ha HOBBIC CUTYAIIHH.

TpeOOBaHUs OXpaHbI TPYQ,

TEXHOIOTHYECKHUE

WHCTPYKIIUHU T10

npou3BoJcTBY bAB

YmMeet npou3BOIUTH OObyuaromuiics OO0yuaromuiics OO0yyaromuiics OOyuaromuiics JeMOHCTPUPYET
paboThI 10 Pa3MHOKEHUIO U | IEMOHCTPUPYET MOJTHOE | IEMOHCTPUPYET HEMOIHOE JEMOHCTPHUPYET YACTHYHOE | IMOJHOE COOTBETCTBHE
BBIPAIIMBAHUIO IIOCEBHOTO OTCYTCTBHE WU COOTBETCTBUE YMEHUN COOTBETCTBHUE YMEHHI POU3BOAUTH PAOOTHI MO

MaTtepuana Juist
OMOTEXHOJIOIMYECKOTO
npouecca noiayuyeHus bAB;
MIPOU3BOAUTE OTOOP
00pa31oB KyJbTypalbHOU
KUAKOCTHU JJIs

HE/I0CTaTOYHOE
COOTBETCTBHUE
YMEHUH MPOU3BOJUTH
paboThI MO
Pa3sMHOXEHHIO U

IPOU3BOJIUTH PabOTHI 1O
Pa3MHOXCHHUIO U
BBIPAIIUBAHUIO TIOCEBHOTO
mMatepuaa Juis
OMOTEXHOJIOTHUECKOTO
npoiiecca; MPOU3BOIUTh

YMEHUHU TIPOU3BOIUTH
paboThI 1O Pa3MHOKEHHIO
U BBIPALUBAHHIO
MIOCEBHOTO MaTepHraa Juis
OMOTEXHOJIOTHUYECKOTO
nporiecca; POU3BOIUTh

Pa3sMHOXCHHIO U
BBIPAIIMBAHUIO TIOCEBHOTO
MaTepuaa Jis
OMOTEXHOJIOTUYECKOTO MpolLecca;
MIPOU3BOIUTH OTOOP 00pa3IoB
KYJIETYypPaJIbHOM KHUJIKOCTH JIJIS
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OMOXMMHYECKOTO U
MUKPOOHOJIOTUIECKOTO
KOHTPOJISI; OCYIIECTBIISATh
paszieneHue KyiabTypaabHON
KHUJKOCTH U OMOMAaCChI
Pa3IMYHBIMU METOIAMH,
MIPOU3BOJIUTH PabOTHI 110
Pa3pyLICHUIO KIETOYHOM
00010YKH U BBIIEICHUIO
[IETIEBOTO TIPOTyKTa
OMOTEXHOJIOTHIECKOTO
MIPOU3BOJICTBA; TIPUMEHSTH
AKCTPAKIIMOHHBIE U
MOHOOOMEHHBIE METO/IbI TSt
OYHUCTKH IEJIEBOTO
MPOIYyKTa
OMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA OT
npuMeceii; obecrieynBaTh
BBITIOJIHEHHUE MPOIIECCOB
IpaHyJIUPOBaHMUS,
NpaXUpOBaHUS U
TabJIeTUPOBAHUS TOTOBOM
MPOYKIIHH

BBIPAIIMBAHUIO
MIOCEBHOT'O MaTepuasa
JUIs
OMOTEXHOJIOTMUECKOTO
mporecca; IpON3BOIUTh
oTOop 00pasioB
KYJbTypaJIbHON
KHUJIKOCTH ISt
MHUKpPOOHOJIOTHYECKOTO
KOHTPOJIS

oTOOp 00pasioB
KyJIbTYpaJbHOM KUJIKOCTH
JUTSI MUKPOOHMOJIOTHUYECKOTO
KOHTpoJs. [lonmyckarorcs
3HAYHMTEIbHBIC OITHOKH,
MIPOSIBIISIETCS
HEJIOCTATOYHOCTH 3HAHUM, T10
pAly ToKa3aTeleu,
00yJaroNIUICsl NCTIBITHIBACT
3HAYMTEIIbHBIC 3aTPyTHCHHS
TIPU OTIEPUPOBAHUU
3HAHUSIMH TIPU UX TTEPEHOCE
Ha HOBBIC CUTYAIIHH.

oTOOp 00pa3ioB
KYJIbTYpPaJIbHOH )KUJIKOCTH
JUTSI MUKPOOHOJIOTUUECKOTO
KOHTPOJIS

MUKpPOOHOJIOTMYECKOT0 KOHTPOJIS,
CBO6OIIHO MPUMCHACT ITOJIYUCHHBIC
HAaBBIKH B CUTyalUIaX TTOBBIIIICHHOM
CJIO’KHOCTH.

Bnaneer meTonamu
KYJIbTUBUPOBAHHUS
MHUKPOOPTaHHU3MOB-
IIPOJYLIEHTOB, KJIETOUYHBIX
KYJIbTYp >KMBOTHBIX U

OO6yuaromuiics
JEMOHCTPHUPYET TIOJTHOE
OTCYTCTBUE BJIAJICHUS
WM HEJIOCTaTOYHOE
BJIAJICHHE METOJAMH

OO0yuarommuiics
JIEMOHCTPHPYET HETOJHOE
BJIaJICHHE METOIAMHU
KYJIbTUBUPOBAHHS
MHUKPOOPTaHU3MOB-

OO6yyarommuiics
JIEMOHCTPUPYET YaCTUIHOEC
BJIaJICHHE METOJaMHU
KYJIbTUBUPOBAHHSI
MUKPOOPTaHU3MOB-

OOyuaromuiicsi IeMOHCTPUPYET
IIOJIHOE BJIAJICHUE METOIaMU
KYJIbTUBUPOBAHMUS
MHUKPOOPTraHU3MOB-IIPOJYLIEHTOB,
CBOOOJTHO IPUMEHSET MOTyYeHHbIE
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pacTeHui; cernapanuu
KYJIbTYypaJIbHOM KHUJIKOCTU U
Oromaccel Il POBEACHUS
OMOTEXHOJIOTMYECKOT O
mporiecca; BhIICICHUS
MPOJYyKTa OMOCHUHTE3A U
MPOBECHNE OYHCTKU U
KOHIICHTPUPOBAHUS;
MOJIy4€HHUsI TOTOBOU (hOPMBI
(bepMEeHTHBIX MpenapaTos,
MIPOOHOTUKOB,
peOHuOTHUKOB,
JIEKapCTBEHHBIX CPEJCTB,
BaKIMH, OMOYI00peHUI

KYJIbTUBUPOBAHUS
MHKPOOPTraHU3MOB-
MIPOYLIEHTOB

npoxyleHToB. JlomyckaroTcs
3HAYUTEIIBHBIC OIITUOKH,
MIPOSIBIISIETCS
HEJIOCTATOYHOCTHL 3HAHUM, T10
pAly moKa3arteleu,
00yYaroNIuiCs UCTIBITHIBAET
3HAUYMUTEIIbHBIC 3aTPyTHCHUS
P OTIEPUPOBAHUU
3HAHUSIMH TIPU UX TTEPEHOCE
Ha HOBbIE CUTYaIIHH.

MPOAYLIEHTOB, HO

JIOITY CKarOTCs
HE3HAYUTEIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYTHCHUS
MIPY AaHAUTUTHYECKUX
OIepanusx, MepeHoce
YMEHHUI Ha HOBBIE,

HECTAaHAAPTHLIC CUTyalluH.

HAaBBIKH B CUTyalUIaX TTOBBIIIICHHOM
CJIOJKHOCTH.
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7.3. OueHo4YHbIE CPeCTBA
7.3.01. Texymuii KOHTPOJIb

7.3.02. IIpomexxyTO4YHAst aTTECTAIHS
[IIxaJibl OLICHUBAHUS PE3YJIbTATOB IPOMEKYTOUHOM aTTECTALIMU U UX OIMCAHUE:!

@opmMa NPOMEKYTOUYHOM aTTECTALMM: IK3aMeH

[IpomexxyTouHas arrectamnus ooyyaromuxcst B popme sk3amena (1 u 3 cemecTpsl) u 3auera
(2 cemecTp) NOpPOBOAUTCS IO pe3yjibTaTaM BBITIOJIHEHHS BCEX BHJJAOB Yy4eOHOW paboThI,
MIPEyCMOTPEHHBIX YU€OHBIM IJIAHOM IO JAHHOW JUCHUIUIMHE (MOAYIIO), IPU 3TOM YUUTHIBAIOTCS
pe3yNbTaThl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH B TeueHue cemectpa. OLeHKa CTENEeHH JOCTUKEHUS
00y4aroUMMUCS TUIAHUPYEMBIX PE3yJbTaTOB OOyYeHHUs M0 JUCUUIUIMHE (MOJIYJI0) MPOBOAUTCS
npenojaBaTesieM, BEAYLIUM 3aHATUS 110 TUCHUIUIMHE (MOJIYJII0), METOAOM SKCIIEPTHON OLIEHKH WU
nyteMm TectupoBanus B CJ1O. Ilo utoram mpoMexyTo4HON aTTecTally Mo JUCHMILIUHE (MOIYIIIO)
BBICTABIISIETCS OLIEHKA «OTIIMYHO», «XOPOILI0Y», «yIOBJIECTBOPUTEIHLHO» UIH «HEYAOBIECTBOPUTEIHHO
(1 u 3 cemecTpbl) UM «3aYTEHOY, «HE 3aU4TeH» (2 ceMecTp).

K npomexxyTouHOI arTecTalyy JOMYCKAaIOTCS TOJIbKO CTYJEHTHI, BHIMOJIHUBILNE BCE BHJIBI
y4eOHOI paboThI, MPeyCMOTPEHHBIE padodel mporpaMMoi 1o AucCHUIUTHHE «O01Ias Ouoaorus u
MHKPOOHOJIOTHS (MPOILIA TMPOMEKYTOUHBIH KOHTPOJIb (KOHTPOJBHBIC Pa0OTHI), BBHIMOJHUIA H
3aIUTHIIN JJabopaTOpHbIE pabOTHI).

[IIxajna oneHUBAHUSA Onucanue

Bemonnensl  Bce  BuUAbl  yuyeOHOW — paboThl,
peyCMOTPEHHbIE y4eOHBIM IUTAHOM. CryneHt
JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, yYMEHUH, HaBBIKOB
OpUBEJCHHBIM B  TalOiMIax TMoOKa3areneil, onepupyer
OpUOOPETEHHBIMU ~ 3HAHUSMHU, YMEHHUSMH, HaBBIKaMH,
IPUMEHSIET UX B CUTyallUsX MOBBIIMICHHOHN cioxkHOCTU. [Ipu
9TOM MOTYT OBbITh JIOMYIIEHBl HE3HAYUTENbHBIE OIINOKH,
HETOYHOCTH, 3aTPYJHEHHS MPU AHAIUTUYECKUX OMNEpalusx,
NEepeHoce 3HAHMM M YMEHHM Ha HOBbIE, HECTaHIapTHBIC
CUTYallUU.

OTJIUYHO

Boimonnenst  Bce BB  y4eOHOW  paboTHI,
MIPETyCMOTPEHHBIE y4eOHBIM IUIAHOM. CryneHt
JEMOHCTPUPYET YaCTUYHOE COOTBETCTBHE 3HAHWUW, YMEHHUHU,
HABBIKOB MPUBEICHHBIM B TaOIHUIaX MOKa3aTeNei, OnepupyeT
npUOOPETEHHBIMU 3HAHUSIMU, HO JIOITY CKarOTCs
HE3HAYUTENbHbIE OIMMOKU, HETOYHOCTU MPHU aHATUTUUYECKUX
omnepanusx, 3aTpyAHSIETCS MPU NEPEHOCE YMEHUN Ha HOBBIE,
HECTaHJapTHbHIEC CUTYyaIUU.

Xopoio
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Bremonnenst  Bce  BHIOBI  y4eOHOW  paboTHI,
IpeayCMOTPEHHBIC yueOHBIM TUTAHOM. CryneHr
JIEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHWM, YMEHUI,
HaBBIKOB IPUBEJCHHBIM B Ta0JIMIAX MTOKa3aTele, OonepupyeT
nproOpEeTeHHBIMU 3HAHHUSMH, JIOMYCKAIOTCA 3HAYUTEIbHBIC
OMMOKH, HETOYHOCTH TPU AHAINTHYECKUX ONeparusix,
UCTIBITHIBACT 3HAYUTENBHBIC 3aTPYAHSCTCS MPU NPUMEHEHUU
HaBBIKOB B HOBBIX CHTYAaIlHsAX

Y 10BJIIETBOPUTEILHO

He BwmiosHeH oawH wim Oojiee BHIIOB y4eOHOU
paboThl, TPETYCMOTPEHHBIX Y4YeOHbIM IUIaHOM. CTyneHT
JIEMOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHWI, YMEHHIA,
HAaBBHIKOB  TMPUBEACHHBIM B  TaOnmuIax  TMokKas3aTesei,
HeynoBneTBopUTENbHO | IOMYCKAIOTCSI ~ 3HAYUTENbHbIE  OLIMOKH,  MPOSIBIISIETCA
OTCYTCTBHUE 3HAHHM, yMEHHI, HABBIKOB TIO Psily MOKa3aTesei,
CTYJIGHT WCHBITHIBAET 3HAYUTEIBHBIC 3aTPyJAHEHUS TIPU
OTIEPUPOBAHUM 3HAHUSAMU U YMEHHUSIMH TPH UX TEPEHOCE Ha
HOBBIE CUTYAaIIHH.

Boimonnensl Bce  BHIbI  y4eOHOM  paboThI,
MIpe1yCMOTPEHHbIE y4eOHBIM TJTAHOM. CryneHt
JIEMOHCTPUPYET COOTBETCTBUE 3HAHWMN, YMEHHUH, HaBBIKOB
OpUBEJCHHBIM B  TalOiMIax T[oOKa3aTeneil, omnepupyer
OpUOOPETEHHBIMU ~ 3HAHUSMHU, YMEHHUSMH, HaBBIKaMH,
NPUMEHSET UX B CUTyalUsX MOBBIIIEHHOW cioHOCTH. [Ipn
3TOM MOTYT OBbITh JIOMYIIEHbl HE3HAYUTENbHbIE OIINOKH,
HETOYHOCTH, 3aTPyAHEHUS IPU AHATUTHUYECKUX OIepanusx,
MEepEeHOCe 3HAaHUM M YMEHUH Ha HOBBIEC, HECTaHJAPTHHIE
CUTYalH.

3auTeHo

He BbimonmHeH oauH wuinu 0Oojiee BUIOB y4ueOHOM
paboThl, TPEIyCMOTPEHHBIX Yy4ueOHbIM IuIaHOM. CTyaeHT
JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM, YMEHHUH,
HAaBHIKOB  TNPUBEJCHHbIM B  TalOJHMIax  IMOKa3aresei,
He 3auteno JOMYCKAIOTCS ~ 3HAUUTENbHBIE  OIIMOKH,  MPOSBISETCS
OTCYTCTBUE 3HAHHI, YMEHHI1, HABBIKOB TI0 PsIy MOKa3aTenei,
CTYJIEHT WCHBITHIBACT 3HAYUTENbHBbIC 3aTPyAHEHUS MPHU
OTIEpUPOBAHUU 3HAHUSAMU U YMEHHUSIMH NPU UX MEPEHOCEe Ha
HOBBIE CUTYallUU.

DoHIbI OLIEHOYHBIX CPEACTB NMPeACTABJIEeHbI B NpUIOkKeHun 1 k padoueit
nporpamMmme
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[Mpunoxenne 1 x
paboueii mporpamMme

MMHUCTEPCTBO HAYKY 1 BBICIIIET'O OBPA3OBAHUS POCCUMCKOMN OEJIEPALINN
OEJNEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHHME BBICILIET'O OBPA3OBAHNA

«MOCKOBCKHM NOJUTEXHUYECKUM YHUBEPCUTET»
(MOCKOBCKHNH MMOJUTEX)

Hanpasnenne noarorosku: 19.03.01 buorexHonorus
OIT (mpodunn): «IIpombliyieHHass OMOTEXHOJIOTUSI 1 OMOMHIKCHEPHSI

dopma o0ydeHus: OUHAas
Bun npodeccrnoHabHOM IS TEIIEHOCTH:
Hay4YHO-HCCIIeIOBATEIbCKAs
IIPOU3BOJICTBEHHO-TEXHOJIOTHUECKHH

Kadenpa:

Xumbuorex

®OH/J OHEHOYHbLIX CPEACTB

O AUCIHUIIJIMHE
«O0mast 0MoJI0TUs 1 MUKPOOHOJIOT U

Cocras: 1. [lacnopT ¢oHIa OLIEHOYHBIX CPEJCTB

2. Onrcanue OlEeHOYHBIX CPEJICTB:

CocTaBureb:

nomeHt, k.0.H. E.C. T'opmuHa

Mockaa, 2024
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Tabmauua 1

MOKA3ATEJb YPOBHSI COOPMUPOBAHHOCTHU KOMIIETEHIIUI

OO0mas 0MoI0rus U MUKPOOHOJI0T U

dI'OC BO 19.03.01 «buorexHo10rus»

B nporecce ocBoOeHUS JaHHOW TUCHUTIIUHBI CTYACHT (GOPMHUPYET U IEMOHCTPUPYET CIEAYIONINE
001IeKY/JIbTYPHbIE KOMIIETEHI[HH:

KOMIIETEHIIMH IlepeyeHb KOMIIOHEHTOB Texnosorus | ®opma CreneHnu ypoBHeil 0CBOCHUSI KOMIIETCHIM
HNH- OOPMYJINPOB- ¢dopmMupoBaHU | OLIEHOYHOT O
JEKC | KA | cpeacrBa**
KOMIIeTeHI U

Cnocoben wuzyvarp, |HMOIIK-1.1. 3HaeT 3aK0HBI U 3aKO0- | JICKITHS, YO, ba3oBblii ypoBeHb
aHAJIM3UPOBATh, HOMEPHOCTH MaTeMaTHYECKHUX, CEMHUHAapHI, K, crocobeH U3y4arhb, aHAJIU3UPOBATh,
HCIOJIb30BATh (bu3MYECKUX, XUMHUYECKUX U OHO- | CAMOCTOSITENb K/P UCIIOJIb30BAaTh OHOJOTHYECKHE OOBEKTHl U
OMOIOrHYecKHe JIOTUYECKHUX HAyK U UX B3aUMO- Has  paloTa, | TeCTUpOBAHHE | IPOLIECCHl, OCHOBBIBASCh HA 3aKOHaX U
00BEKTHI U | CBs3U 1a00paTOPHBI 3aKOHOMEPHOCTSIX MaTeMaTHYECKHUX,
MPOLECCHI, HOIIK-1.2. Ciocoben u3ydatb U | € paboThI (GUBUYECKUX, XUMUYECKUX U OMOJIOTUISCKUX
OCHOBBIBASICh Ha |aHaJIU3UpOBATh OMOJIOrMYECKUe HAyK ¥ UX B3aUMOCBSI3SIX
3aKOHax U | OOBEKTHI U IPOIECChHI IloBbIlIEHHBII YPOBEHb

OITK-] | 33KOHOMEPHOCTSX HOIIK -1.3. Bnangeer HaBbIKaMu criocoOeH M3y4arhb, aQHaJIM3UPOBATh,
MaTeMaTHYECKHUX, UCIIOJIb30BaHuUs B TPO(heccuoHab- UCIIOJIb30BAaTh OHOJOTHYECKHEe OOBEKTHl U
(buznuecKux, HOM JIeATENIbHOCTH OMOJIOTHYe- MPOLIECChl, OCHOBBIBAACh Ha 3aKOHAX U
XUMHUYECKHX U | CKMX 0OBEKTOB U MPOIIECCOB 3aKOHOMEPHOCTSIX MaTeMaTHYECKUX,
OMOJIOTUYECKHUX bu3NYECKUX, XUMHUYECKUX U OUOIOTHYECKUX
HayK u ux HayK M UX B3aUMOCBS34X, a TAK)KE IPUMEHSTh
B3aMMOCBSI35X 3HaHUSl CAMOCTOSITEJIbHO B HECTaHIApTHBIX

CUTYaIIUIX

CrniocobeH MOIIK-7.1. 3naet 6a3oBbie JeKIHS, YO, Ba3oBblii ypoBeHb

OIIK-7 | npoBOAUTH MaTeMaTH4eckue, (pru3ndeckue, CEMUHApHI, K, CroCcOOCH TMPOBOJUTH AKCHEPUMEHTATbHBIC
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AKCIIEPUMEHTAIbHBI  (PU3UKO-XUMHUUYECKUE, XUMUYECKHUE, | CAMOCTOSTENb K/P UCCJIEIOBAaHMSI U HUCHBITAaHUS MO 33JaHHOMN
€ HCCIEIOBAHUS U [OUOJIOTMYECKUE, Has  paloTa, | TECTUpOBAHHUE | METOJIMKE, HAOMIOACHUS M  HU3MEPEHMUs,
HCTIBITAHUSA M0 MHUKPOOHOJIOTUYECKUE METO/IbI, 1abopaTOpPHBI 00pabaTbiBaTh u MHTEPIPETUPOBATH
3aJlaHHOM NpUMEHSIEMbIE B OMOTEXHOJIOTHH € paboThI AKCIIEPUMEHTAJIbHBIE  JaHHBIC, TPUMEHSS
METOIUKE, MNOIIK-7.2. Bnageetr 0OCHOBHBIMU MaTeMaThdeckue, (usmueckue, (HU3HUKO-
HaOJII0ICHUS U |[METOJaMHU KCIEPUMEHTAIBHBIX XUMUYECKHE, XUMHUUYECKHE, OMOJOTHYECKHUE,
U3MEPEHHUS, WCCTIEIOBAaHUIM U UCTIBITAHUN B MHUKpPOOHOJIOTMUECKNE METOIbI
oOpalaThIBaTh U [OMOTEXHOJIOT U IToBbIlIEHHBII YPOBEHb
untepnperupoBats | MOIIK-7.3. T'oToB 1o 3a1anHOi CIIOCOOEH TPOBOJIUTH AKCHEPUMEHTAIbHbBIE
AKCIIEPUMEHTAJIbHBI | METOAMKE TTPOBOJIUTH IKCIICPUMEH- UCCJIEIOBaHMSI U HUCHBITAaHUS 1O 3aJaHHON
e JaHHbIE, | TaJbHBIE UCCIIEJOBAHMS U UCTIBITA- METOJIMKe, HaONIOIeHUusT U  U3MEpeHus,
MIPUMEHSS HUSI, HAOTIOJICHUS U U3MEPEHHS, 00pabaTsiBaTh " UHTEPIPETUPOBATH
MaTeMaTH4eCKHe, oOpalaThIBaTh U OKCIIEPUMEHTAJIbHBIE  JaHHBIC, TPUMEHSS
¢buszuveckue, WHTEPIPETUPOBATH SKCIICPUMECH- MareMaTtudeckue, (Gusudeckue, (Pu3mKo-
¢buzuko- TaJbHbIC JAHHbIE XUMHUYECKHE, XUMHYECKHUe, OHOJOrnuecKue,
XUMHUYECKHE, MUKpPOOHOJIOTUUECKHE METOJAbl a TakKke
XUMHUYECKHE, MPUMEHSITD ux CaMOCTOSITENIEHO B
OuoIornuecKue, HECTaHJIaPTHBIX CUTYaIHsIX
MHUKPOOHOJIOTHYECK
1€ METOIbl
Cnocoben HNIIK-6.1. 3HaeT MeTOaEI JIEKIYS, YO, ba3oBblii ypoBeHb

MIPOBOJIUTH MOJTyYEHUs TPOIYKTOB CEMUHApHI, K, CIOCOOEH TPOBOAUTH OUOTEXHOJIOTUYECKUE
OMOTEXHOJIOTHYECK | OMOTEXHOJIOTHH; CIIOCOOBI CaMOCTOSITEINb K/P MPOLECChl €  HCIOJIb30BAaHUEM  KYJIBTYP
W€ TMpolecchl C | KyJIbTHBUPOBAHUS Hasi  paboTa, | TECTUPOBAHUE | MUKPOOPTaHU3MOB
HCIIOJIb30BaHUEM MUKPOOPTraHU3MOB; [TpaBuUIia 1ab60paTOPHBI IloBbIlIEHHBII YPOBEHb

MK-6 KYJbTYp JKCIUTyaTaluu € paboThI CIOCOOEH TPOBOAUTH OUOTEXHOJIOTUYECKUE
MHUKPOOPIaHHU3MOB, | OGMOTEXHOJIOTHUECKOTO MpOLIECChl € HCIMOJIb30BAHMEM  KYJbTYpP
KJIETOYHBIX KyJIbTYp | 000OpYAOBaHUS; METOIbI MHUKPOOPTraHU3MOB, a TAKXKE MPUMEHSITh UX
pacTeHuit U | QuIbTpamuu, cenapamumu, CaMOCTOSITEIIbHO B HECTaHJapTHBIX
YKUBOTHBIX HeHTpudyrupoBanus, CUTYyalusx

OTCTaMBaHMA, (bJ'IOTaL[I/II/I 044
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KOAryJIsiluu; XUMUYECKUE U
OMOXMMHYECKHUE METOIbI
OYMCTKH MPOAYKTA; TPEOOBAHHS
OXpaHbl TPYAa; TEXHOJOTHYECKHE
MHCTPYKLIUHU IO IPOU3BOJICTBY
FAB

NIIK-6.2. YMmeet npous3BoIuTh
paboTHI IO Pa3MHOXKEHHUIO U
BBIPAILLMBAHUIO TOCEBHOT'O
Marepuana s
OMOTEXHOJIOTHIECKOTO TIpoliecca
nonyuenus bAB; nponzBoauTs
0oT00p 00pa3OB KyJIbTypaabHON
AKHUJIKOCTU

**- CokpalieHust popM OLIEHOYHBIX CPEJICTB CM. B HpmiIoxkeHnH 2 K PII
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IIpuMepHbIe BApHAHTHI KOHTPOJIBHBIX PadoT:

Bonpocwer k konmponvuvim pabomam no pazoeny « Obwasn obuonocus»

1. YpoBHU Opranu3anuu >KUBOM MaTepuu

2. Kpurepun )u3Hu

3. Konmnenus xxuBoro mupa Kapia Bése

4. buonosmMeps! K1eTKH. OCHOBHBIC (PYHKITUH

5. CpaBHHUTENBHBIE XaPaKTEPUCTUKUA CTPOCHUS KIETOK MPOKAPHUOTOB M 3YKAPHOTOB

6. BHyTpHKIIETOUYHBIE KOMITOHEHTHI KIETOK DYKapHOT

7. T'maponus nosmcaxapunoB. Monocaxapuel. ['moko3a, pubo3a, aezoxcupudosa u ap. Posb B
KIIETKE

8. OcHOBHBIE THIIBI 3aMTACHBIX BEIIECTB B KIETKE

9. Ponp munmnoB B kietke, Tpuraumnepuasl, HezameHuMBbIe sKHUPHBIE KUCIOTHI

10. Pochomumuasl. CtpoeHune. OcHOBHBIE (YHKITUH B KIETKE

11. Iuc- u TpaHc KuUpbI

12. O6mas ¢popmyna aMHHOKHCTOT. [IpoTenHOTeHHBIE aMMHOKHUCTIOTHL. CBolicTBa. DyHKIINN
13. Onrtuyeckne U30Mepbl AMHHOKHCIIOT

14. Cepoconeprxaiire aMUHOKHUCIOTHL. Ponb B 0Opa3zoBanuu 6ejka

15. CrpykTtypa Oenka (nepsuunas, 6mopuitas)

16. ®dynkIuu 0eTKOB

17. Jlenarypanus u peHaTypamus Oenka

18. depmenTtsl. OCHOBHBIC Kacchl. 3HaUeHUE (PepMEHTOB

19. Mognenu B3auMoeicTBus pepMeHT- cyocTpar

20. ITpaBuna Yapradda

21. TlonumepHble HYKJICHHOBBIE KUCIOThHL. CTPYKTYpHBIEC Pa3Iudus

22. Otkpweitue @pencuca Kpuka u JIxeitmca YoTcona

23. KommieMeHTapHOCTD HYKII€OTHIOB U €€ CIECTBUS

24. YpoBHHU perynauus cuHTe3a Oenka. JIokanuzanus B KIeTKe,

25. Cunre3 MPHK, TPHK. Poib B ki1eTKe

26. IlepeBecTn 1 HAaHOMETpP B METPHI

27. Metonapl ucciieI0BaHUs B OMOJIOTHHA

28. TI'paHUHBI KU3HU

29. JloMeHBI )KHBOTO MHUpa

30. DneMeHTshI, coliepKallruecs B )KUBBIX cUcTeMaX. buoreHHbIe 371eMeHThI

31. OrtkpeiTue kinetku. CoBpeMeHHast KJIeTOYHask TEOpUs

32. IlpuHUun KOMIapTMEHTAIK3aI1H B )KHUBOU MPUpOIe

33. YrieBobl; MOHOCAXapH/bI, TMCAXapU/Ibl, MTOTMCcaXapu bl (PUBECTH IPUMEPHI) - UX CTPOCHHE
ux ¢ynxun. [Tpupoanslie crepeon3omMepsl caxapoB

34. OcHOBHbIE TIONMCAXAPHUIBI, X CTPYKTYpa U POIb

35. Jlunuael: rpynmsl Tunua0B. OYHKIUU B KIIETKE

36. XKupnsie kucnotel. HacelllieHHbIE, HeHaChIIIeHHbIe. He3aMeHnMble KUPHBIE KUCIOTHI
37. Omera-3 u omera 6 *XHUpsbI

38. AMHHOKHCIIOTBI: CTpOEHUE U Kiaaccupukaims, aMmpoTepHOCTh. CBsI3U B OEITKOBBIX MOJIEKYJIaX
39. Anbda aMUHOKHUCIOTHI

40. He3aMeHHUMbIE aMUHOKHCIIOTHI

41. Tlentunnas cBsi3b. benku: pazmepsl OETKOBBIX MOJIEKYII, €AUHUIIBI U3MEPEHUS

42. Knaccuduxanus OenkoB

43. TperuuHas, YeTBEpPTHUHAS CTPYKTypa Oenka
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43.
44,
45,

CkopocTh (pepMEHTATUBHBIX peakUui U (aKTOPhI, BIUSIIONINE HA HEE
WNurubupoBanue ¢pepMeHTOB, KOPAKTOPHI U KOPEPMEHTHI
Azotucteie ocHOBaHUS. [lepeuncianTp, ykazaB MPHHAUICKHOCTD K THITY TyPHHOB HJTH-

IMUPUMHUANHOB

46.
47.
48.
49.
50.
oL

Hyxneosuasl. Hyxneoruapl, Ctpoenne. OCHOBHBIE MOKOHYKJICOTAIbI
Otkpeitue Posanunnael @pankiive u Mopuca Yunkusaca

Kon IHK. Yto xomupyer JIHK, kakum o6pazom?

Permukarnus IHK, Hanpasnenue cuntsiBanuu. @parmentsl Oka3zaxu.
Tpanckpunuus u TpaHCIALUS

[lepeBecTtu | MUKPOH B METpHI

Bonpocwvl k konmponvnuvim pabomam no pazoeny « Oowas Mukpoouoiocusy»

1.
2.

OO1ue cBOICTBAa U OCHOBHBIE IPYIIIBI MUKPOOPTaHU3MOB; Pa3Mepbl U pacpOCTpaHEHHE
[Ipocreiimue. Knaccuduxanus, Llutonorus. Mopdonorus, [IpencraBurenu u ux

MPAKTUYCCKOC 3HAUCHUC

3.

A A

11.
12.
13.
14.
15.

16.
17.

OCHOBHBIC pa3IMYHs KIETOK KUBOTHBIX, PACTCHUN U TpHOOB

Kiaccsl rpuboB ¢ HecenTHPOBAaHHBIM MUIIEITHEM

OxpammuBanue 6akrepuit o ['pamy

UYrto Takoe cuHe-3elIeHble BOIOPOCITH?

Tunbl TUTaHUS MUKPOOPTaHU3MOB (TOJI030MHBIHN, TOTO(MUTHBIN)

Kaxue uctouHuku yriepoja Jydile yCBauBatOTCS MUKPOOPraHU3MaMHu?

['pynmnbel MUKPOOPTaHU3MOB, BBIJEISIEMbIE 110 OTHOIIEHHUIO K TEMIIepaType
MeTob! KyIbTUBUPOBAHUS MUKPOOPTaHU3MOB
KynbpTuBnpoBanue MukpoopranusmoB. Bpems ynBoenusi. Bpems renepanuu
Urto Takoe kosoHuA? Mopdoorus KOJOHUNH MUKPOOPTaHU3MOB
TpancnopT BemecTB uepe3 KieTounyr meMopany. uddysus
Kiaccrl rpamoTpuniatensHbix Oakrepuit

OcHOBHBIE 3TaIlbl Pa3BUTUS MUKPOOHOJIOTHUH,
Hpoxxu, Mopdomnorus npoxokeit. Pazmaoxxenue. Pacnpocrpanenue B nmpupoze. [Ipeacra-

BUTCIIM U UX ITPAKTUYICCKOC NCIIOJIB30BAHUC

18.

Knaccudukanus 6akrepuit. [Ipunnumne! knaccudukanus 6akrepuii. TakcoHOMHUECKUE MTPH-

3HaKU OaKTepui.

19

. UTOo Takoe MUKCOMMIIETHI?
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31

CrtpoeHue KJIeTOUHOM cTeHKH OakTepuit

[Toctynater Koka

IToTpeOHOCTH MUKPOOPTaHU3MOB B TUTATEIbHBIX BEIIECTBAX.

Yro takoe (akropsl pocta? [l 4eT0 OHU HYXKHBI?

Kakue ontudeckue n30Mepbl caxapoB YCBauBarOT MUKPOOPTraHU3MBbI?
DKcTpeMoUIIbI

KynpTuBHpOBaHue MukpoopraanzMoB. HenpepslBHOE KyIbTUBUPOBaHUE

Yto Takoe Bua?

Tpancnopt BemecTB uepe3 kieTouHyo MeMOpany. [Ipocras nuddysus
Knaccuduxamus sykapuor

Hayunas nearensHocts Jlyn I[lactepa u ero Bkiiaj B pa3BUTHE MUKPOOHOJIOTHH.
MuxkpoBoopociu. Mopdosnorust 1 uuronorusi. Knaccudukanus, [IpencraBurenu u ux

MMPaKTUYICCKOC 3HAUCHUC,
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32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
oL
52.
53.
54.
55.
56.
ST7.
58.

UYro Takoe mieceHu?

CrpoeHue KIEHKU SyKapHOTOB

CTtpoeHue KIETOYHOM CTEHKH I'PaMITOJIOKUTEIbHBIX OaKTepHid

UYTto Takoe MUKOIIIa3Mbl?

CnopooOpa3oBaHue 1 pa3MHOKEHUE OaKkTepuid

CriocoObI cTepMIIN3alnU MUTATEIBHBIX CPEl

Kaxue ucTouHukm a3zora Jiydille yCBauBarOTCS MUKPOOPraHU3MaMHu?
['pynmsl MUKpOOpPTaHU3MBL, BbIJIEIsIEMbIE 110 OTHOIIEHHIO K pH cpenbl
KynpTBHUpOBaHNE MUKPOOPTaHU3MOB Ha TBEPABIX Cpe/lax

Kak XpaHAT KyJIbTypbl MUKPOOPTaHU3MOB?

TpancnopT BellecTB uepe3 KIETOUHYI0 MeMOpaHy. AKTUBHBIN TPaHCIOPT
Knaccuduxanus npoxapuor

CpaBHUTENIbHbBIE XapaKTEPUCTUKU CTPOEHUS KIETOK MPOKaPHOTOB U 3YKAPHUOTOB.
Knaccudurkarus npocreiinux (Protozoa)

Yrto Takoe MUIIaiHUKU?

Mopdomnorus 6akrepuii- CiopoobpazoBaHue U pa3MHOKEHUE OaKTEpHiA.
CtpoeHue KJIeTOYHOW CTEeHKU I'PaMOTPULIATEIbHbBIX OaKTepuii

Uto Takoe MUKOOaKTEpUH?

Huanob6akrepun. OtnuunTenbHble Npu3Haku. CTpoeHue kietku. Mopdoiorus. 3HaueHue
Crioco0b! BUXKEHUU OakTepuit

Knaccudukamus nuraTrenbHbIX cpej [0 COCTaBY U MO0 Ha3HAYCHUIO

Kakue ontuueckne n3oMepbl aMUHOKUCIIOT YCBAUBAKOT MUKPOOPTaHU3MBbI
Aykcotpodsl U TPOTOTPOPHI

I'pynnsl MUKPOOPraHU3MBbl, BbIIEISIEMBbIE 10 OTHOLEHUIO K KUCIOPOLY
®a3bl NEPUOAUYECKOTO Mpoliecca KyJIbTUBUPOBAHUS

Tpancnopt BemiecTB yepe3 KIeTouHyo MeMmOpany. ObneryeHHas nuddy3us
Knaccel rpu6oB ¢ cenTupoBaHbIM MULIEITUEM

Borpock! k kKoHTponbHBIM paboTam 1o pasneny «KyabTHBHpOBaHHEe MUKPOOPTraHU3MOB B
gaboparopuu. CaHuTAapHAsE MUKPOOUOJIOT U »

CsoiicTBa MHUKPOOPIraHHU3MOB, O6YCJ'IaBJ'II/IBaIOH_II/IC HUX MCIIOJIB30BAHUC B HpaKTquCKOﬁ ACA-

TCJIBbHOCTH YCJIOBCKA

HaxonurenbHbie KyIbTypbl MUKPOOPTaHU3MOB

Bua, mramm, paca, cepotumn

Knon, yncras kynpTypa

[Ipu3HaKu, YYUTHIBAIONIAECS MPU OMPEACIICHHH CHCTEMAaTHYECKOTO MOJI0KEHUS MUKPOOpra-

HHU3MOB

Mertoabl HICHTH(DUKALIMT MUKPOOPTaHU3MOB

CrniocoObl Ky IbTUBUPOBAHHSI MUKPOOPTaHU3MOB

KonnuecTBeHHBIE XapaKTEPUCTUKHU POCTA U IPOAYKTUBHOCTH MUKPOOPTaHU3MOB
®da3bl pocTa MUKPOOPraHU3MOB

MexaHu3M NOCTYIUIEHHS BELIECTB B KIIETKY

CrpoeHne npoKkapuOTHUYECKON KIETKU

CrpoeHne 3yKapuoTHYECKON KIIETKH

Merton oxpammBanus 1o I'pammy. CTpoeHue KJI€TOYHOI cTeHKH OakTepuit
ITonyuyenue noCeBHOTO MaTepuaia

OCHOBHBIE HCTOUHUKH CHIPbS I MUKPOOHMOJIOTHUECKONW MTPOMBIIIIIEHHOCTH
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16. TpeOoBanusi, MpebsIBIIEMbIC K MTUTATEIBHBIM CPEaaM

17. MonouHokucioe Opoxenne. ['oMo- U rerepo)epMEHTATUBHOE MOJIOYHOKHCIIOE OpOKCHHUE.
XapakTepucTUKa OCHOBHBIX CBOMCTB MOJIOYHOKHUCIIBIX OaKTepuid

18. ApomartooOpa3syromue, Me30(OUIbHBIC U TEPMOQPIIIBHBIE I TAMMBI

19. OpmHOmITaMMOBBIE U MHOT'OLITAMMOBBIE 3aKBACKH M MIX IPUMEHEHHE B TPUTOTOBJICHUH MOJIOY-
HOKHCIIBIX TIPOJYKTOB H B XJICOOTICUCHUN

20. MukpoOHOIOTHS MOJIOYHOKHUCIIBIX IIPOTYKTOB

21. TlpoOuoTuku U MPeOUOTUKH

22. MukpoOHOIOTHS MPOAYKTOB KUBOTHOTO MTPOUCXOKICHUS

23. MukpoOuomnorus xyieda

24. MukpoOnooTus BUHA U ITMBA

25. MukpoOnoIOTHs CIMPTOBOTO TIPOU3BOJICTBA

26. MukpoOnoJIoTHst KOHCEPBHOT'O TTPOU3BOICTBA

27. TlatoreHHBIE U YCIOBHO-TTATOTEHHBIE MUKPOOPTaHU3MBI

28. [leneHne MUKPOOPTaHU3MOB TI0 KJIacCaM OMACHOCTH

29. CaHHUTapHO-TIOKa3aTEeIIbHBIE MUKPOOPTaHU3MBI

30. Komu-tutp n xomu-unaekc. KMA®AEM

31. CanuTapHBIil KOHTPOJH IPOU3BOJICTBA

Jk3aMeHanMOHHbIe Bonpockl (Pa3nen «O0mas Ouosiorus»):

YpoBHUM OpraHu3aluu KUBO MaTepuu

BHyTpHKkIeTOUHbIE KOMIOHEHTHI 3yKapPUOTHYECKHUX U MPOKAPUOTUUECKHUX KIETOK

OCHOBHBIE MOHATHS U 3aKOHOMEPHOCTU MEHIEIIEBCKON T€HETUKHU

®epmentsl. OCHOBHBIC KJIACChl. 3HaUeHHE ()EPMEHTOB

ABTOoTpOodHOE nMUTaHue, GOTOCUHTE3, XEMOCHHTE3

@®opMbI U3MEHYUBOCTH B )KMBOM MPUPOJIE

CBoiicTBa KUBBIX cUCTEM. OTINYMS UX OT HEXKUBOU MPUPOIBI

Meito3. Ctaanu, 3Ha4€HUE B )KU3HU )KUBOUM IPUPOJIBI

OcHOBHBIE MOJOKEHUS IBOTIONUOHHON Teopun Y. JlapBuHa

10 CpaBHUTEIBHBIE XapaKTEPUCTUKU CTPOCHUSI KIETOK MPOKAPUOT U

JYKapHOT

11. TereporpodHoe nuranue. Tunsl reTepoTpoHHOTO TUTAHUS

12. BosnukHOBeHUE )U3HU (Onorene3). CoBpeMEHHbBIC THITOTE3bI

13. CoBpemMeHHas KIETOYHAS TEOPHS

14. DOmnepreruyeckuit Merabonusm. Kinetounoe npixanue. OCHOBHBIE CTaAUH

15. buocdepa, sxocucrema, OUOIIEHO3

16. CrpoeHue KIETKH MPOKapuoT

17. ®epmentsl -  OuoIOTHYECKHUE KaTalnu3aTophl. CxoacTBO ¥ OTIUYHE oT
KaTaJau3aTopOB HEOPraHWYECKON Mpupoasl. MexaHu3M aeiicTBus pepMeHToB

18. CrtpyKTypa XpOMOCOM U T€HOB

19. DnemeHTHI, coaepiKalluecs] B KUBBIX CHCTEMax, OMOIIOTMYECKUE MOJEKYJbl, MAaKpOMOJe-

KYJbI

20. Iuromma3zmaTuyeckas MeMOpaHa. XUMHUYECKUN COCTaB, CTPOCHUE, QYHKIIMH

21. OcHOBHBIE MPUHIIHITBI TEHETHYECKOW MHKEHEPUHU

22. VYrieBojabl: MOHOCAaXapu/bl, MTUCAXapwAbl, TMOJHCAXapUIbl - UX CTPOCHUE U (PYHKIIUH.
IM'uaponus monucaxapuaos

23. OOMeH BelecTB Kak COBOKYITHOCTb MJIACTUYECKOTO U SHEPTeTUYECKOT0 0OMEHOB
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24. OTKpbITHE 3aKOHOB HaciencTBeHHOCTH. Pabotsl I . Mennens.

25. @epmentsl, Mexanusm aerictBus. JIokaau3anus B KIETKE

26. Kiraccudukaiys opraHu3MOB B COOTBETCTBUH C HCTOYHHUKAMH SHEPTHH U YTIIEpoJia

27. Permmkanusa JIHK. Mexanu3m, ocCHOBHBIE (DEpPMEHTHI.

28. Jlumuner: KOMIIOHEHTHl ~ JIMMHJIOB, CBOHCTBAa ©  (QYHKOUH  TPUTIUIEPHUIIOB,
dhochomUIUIBI, TITUKOIUIINIBI,

29. Dueprerudeckuit ooMeH. Poirb AT® B 3anacanuu sHepruu. [IpeBpamieHue 3Hep THH B KICTKE.
30. Cunre3 6enka. OcHOBHBIE dTanbl. JIoKamu3amus B KIETKeE.

31. CrpoeHue KIETOYHOH CTEHKH OakTepuil; I paMIoI0KUTEIbHBIE U TPAMOTpHUIIATENIbHBIE OaK-

TEPUH.

32. I'erepoTtpodHoe nutanue. Tunsl rereporpodHoro nuranus. MexaHu3M MUTaHUS

33. Perynsmusi reHHON aKTUBHOCTH

34. AMUHOKHCIIOTBI: CTpOEHHUE U Kiaccudukanus, amporepHocTb. CBA3U B OEITKOBBIX MOJIe-

KyJiax

35. I'mukonu3. OcHOBHBIE ATanbl U QYHKINUU B KIETOYHOM METaboI13Me.

36. 16SpPHK renernueckas uneHTudukanus. [Ipuamum Mmeroaa

37. benku: pasmepsl OENKOBBIX MOJIEKYJ, Kiaccudukanus OEIKOB, CTPYKTypa, IeHa-
Typalusi U peHarypanus OeJIKOB

38. ukir Kpebca, OcHOBHBIEC cTamuu. PoJib B KIICTOYHOM METabOIM3ME.

39. Bun, ero kpurepun u ctpykrypa. Bumoobpazopanue

40. HyknenHOBBIE  KHCIOTHI: CTPOEHHE  HYKJIEOTHJOB;, 0Opa3oBaHWE JIUHYKJIEO-

TaJ0OB U TOJMHYKJICOTUIOB.
41.  Crpykrypa JHK u PHK

42. bpoxenune, OCHOBHBIE THUTIBI OpoXeHUs. Posib B KJIeTOYHOM MeTaboIn3Me

43. MoaudukanmonHas HU3MEHUYHUBOCTh.  [IpwamHBI U pOJb. Bapuanuonnsie
pABL. YIBTpacTpyKTypa KiIeToK. [IpuHIun koMmapTMeHTaIn3aluu

44, ®otocunTe3. OCHOBHBIE CTaIUU M MPOITYKTHI. POJIb B )H3HU MPUPOIBI

45, JIBIKYIITE CHITBI DBOJIFOIIUH

46. Crpoenue u GyHKIHH SApa ¥ [MUTOTIIa3MbI

47. AspobOHOE 1 aHa’poOHOE apixanue. IPGHEeKTUBHOCTD MPEBPAICHUS SHEPTUU

48, Perynsmus cuaTe3a 6enka

49, DHJ0MIa3MaTHYECKUI PETUKYITyM, pubocombl, annapar ["onpmku. OyHKINY B KIETKE

50. XKu3HeHHBIN UK KICTKH. ["arionHbie U JUTITIOUTHBIC KIECTKU

51. CuHTEeTHYECKAs TEOPHS IBOJIOIUU

52. Mutoxouapuu. CtpoeHue, GyHKIIUU B KIETKE

53. Muto3 (Henpsamoe nenenue kiaetku). OcHoBHbIE (a3bl. bruomornueckas poib

4. Mukpo3Boonus 1 Makpo3Boitolus. OCHOBHbIE ABUXKYIIHE (HDaKTOPBI

55. Oynkuun kiaetku. Pasnoobpasue kieTok

56. Pa3mHOKeHre KUBBIX OPraHU3MOB: TIOJIOBOE U Oecronoe. ['eHeTnueckne MeXaHUu3MbI

57. I'eneTnyeckue 1 YKOJIOTUUECKHE OCHOBBI IBOIIOIHH

58. AmuHokucnoTsl. KoaupoBanue aMMHOKHCIIOT B TEHOME

59. OnTtorenes. MuauBuayaabHOE pa3BUTHE OPTaHU3MOB

60. [Tpunnune! cenexkunn. CoBpeMeHHbIEe CITOCOOBI CO3/1aHUS HOBBIX COPTOB U MOPO/I

61. OtkpsiTue kaeTku. CoBpeMeHHas KIeTOYHasi TeOpHsl.

62. DNeKTPOH-TPAHCIIOPTHAS 1IeTlh, OKUCIUTENbHOE (pochoprnrpoBanne. 3HaUCHUE B Me-
Ta0oIu3MeKIeTKU. OCHOBHBIE MTPOAYKTHI

63. Pa3Butne xxu3an Ha 3emiie. ['eonorunueckue Ipbl

62. [TpuHIHUIBI CHCTEMHO-CTPYKTYPHOTO TIOJIX0/1a K M3YUECHUIO JKUBOW MaTepuu
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10.
11.
12.
13.
14.
15.

16.

63. OxwucmurensHoe pochopmimpoBanue. 3HaueHHe B MeTaboim3mMe KieTkdu. OCHOBHBIE TMPO-

TYKTBI

64. buornueckue HaKTOpPhI Cpeabl

65. CrpoeHue dyKapHOTUUYECKON KICTKH

66. da3wl sMmOpuorenesa. buorenernueckuit 3akon Mromepa-I'ekkens

67. Crpykrypa OuoreHo3a

68. Homensl xu3nu. Konnenmus Kapma Bése

69. Hyxneoruapl. ATD

70. Tlomynsiuu. XapakTepUCTHKU TOMYJSIIUK  (CTaTHYECKHE, JTUHAMHYECKHE, TEHETH-
YecKHe. KoNornyeckue), [1omynsiHOHHBIC BOJTHBI

71. Knerounsie memOpanbl. CTpoenue, QyHKINU

72. HyxienHOBBIE KUCIOTHI. [ eHeTHYeCKuii Ko

73. PexomOuHamusi y mpoKapuoT U dYKapuoT
74. Tlonucaxapuapl. OCHOBHBIE 3allacHbIE BEILECTBA B KJIETKE CUHTE3 Oenka. MexaHusMm, Joka-
JU3alus B KJIETKE
75. OCHOBBI T€HETUYECKON MH)KEHEpPUH, BEKTOPHI, UCIOJIb30BaHUE I'€HETUYECKU MOAUPHUIIUPO-
BaHHBIX MHKPOOPTAHU3MOB IS TIOTYYCHUS KOMMEPUYECKHIX MPOTYKTOB
76. Crpykrypa Oenka. [leppuuHasi, BTOpu4YHast, TPETUYHAS, YETBEPTUUHAS
77. Meiio3. ®a3b1 Meiio3a. DyHKINH B KIETKE.
78. Bwun, ero kputepuu u CTpykTypa. BugoobpazoBanue

Bomnpocsl k 3auetry (Pasgen «O0mass MUKPOOHOJIOTHSA»):

®dopMbl, pa3Mephl U CTPOCHUE IPOIKIKEBBIX KIeTOK. CrocoObl pa3MHOXKEHHUS IPOXIKen (IMTOYKOBa-
HUE, JIEJICHNE, TIOYKYIOIIeecs JeICHHE, CIIOPO0Opa30OBaHHE)

["ono30¥HBIM ¥ TOTODUTHBIN CITOCOOBI MUTAHUS )KUBBIX CYIIECTB

Pa3BuTne BupynenTHoro u ymepeHsoro ¢aros. [lonsarue o nu3orenHoit kynbtype. Pactipocrpane-
HUE U POJIb BUPYCOB U (aroB B MpUpo/ie

CpaBHUTENBbHbBIE XapAKTEPUCTHUKU CTPOCHUS KJIETOK IPOKAPUOTOB U 3YKapHOTOB

[ToTpebHOCTH MUKPOOPraHU3MOB B MUTATENbHBIX BellecTBax. Kiaccudukanus nuraTenbHbIX Cpel
10 COCTaBy U Ha3HAYECHUIO

Knaccudukamnus rpudos. XapakrepucTrka Hanbosiee BaKHBIX MIPEeICTaBUTENEH pa3TUYHbIX Kilac-
COB

@opMbl, pa3Mepbl U CTPOEHHUE APOKIKEBBIX KIIETOK. CrIocoObl pa3MHOKEHUS IpoxoKel (ToYKoBa-
HUe, JeJIeHHe, MOYKYIoIIeecs IeJIeHne, CIOpooOpazoBaHue)

I"0710301iHBIi U TOTOPUTHBIHN CIIOCOOBI MMTAHUS JKUBBIX CYIIIECTB

Pa3BuTne BupynenTHoro u ymepeHHoro ¢aros. [lonsarue o nu3orenHoii kynbtype. Pactpocrpane-
HUE U POJIb BUPYCOB U (aros B MPUPOJIE

OO1m1ast XapakTepUCTHKa MUKPOOPTraHU3MOB: MOJO0KEHUE MUKPOOPTraHU3MOB B mpupoze. OCHOB-
HBI€ TPYIIB MUKPOOPTaHU3MOB; pa3Mepbl U pacpOoCTpaHEeHUE

Crpoenue muuenus 1 rpu6HoM rudbl. CriocoObl pa3MHOKEHHsI TPHOOB (Bere€TaTUBHBIN, OECIIONBIH,
TIOJIOBO)

Ouepreruyeckuii Metadonu3M. [Tonstre o GoTOTPOHBIX U XeMOTPOPHBIX MUKPOOPraHU3MaX
CucrtemMaTuueckue rpymnibl MUKPOCKOITMYECKUX 3YKapHOT

CnopooGpa3oBanue, IBIKEHUE, pa3MHOXKEHUE OaKTepuit

CrniocoObl OJTy4YeHHs SHEPTUU a3pOOHBIMU U aHAIPOOHBIMU MHUKpOOpraHu3MaMmi. Jlenenue Muk-
POOPraHU3MOB Ha I'PYIIIBI B 3aBUCUMOCTH OT OTHOLLIEHHS UX K KHCIIOPOIY

CtpoeHue KIeTKH MPOKapHOTOB (Ha IpUMepe CTPOeHHs OaKTepUaIbHOM KIIETKH )
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17. BaustHue Temreparypsl Ha MUKpooprHan3Mel. [Icuxpoduiibheie, Me3o(uiabHbIe U TepMO(UIbHbIE
MUKpoopranusmsl. CTepunuzanus 1 nacTepu3anus

18. HopmanbpHasi MUKpOOHOTA YeJIOBEKA. Y CIIOBHO-NTATOT€HHBIE MUKPOOPArHA3MBI

19. Knaccudukamms 6akrepuii. TakcOHOMHUUECKUE IPH3HAKH OaKTepuit

20. BnusiHME BHEIIHUX YCIIOBHA Ha POCT M Pa3BUTHE MUKPOOPTaHU3MOB

21. TlaToreHHble MUKPOOpPraHU3MBIL. [IoHATHE MATOT€HHOCTH, BUPYJIEHTHOCTH, MMMYHHUTETA

22. MuxpoBonopociu. Takconomuueckue rpynmbl. Kparkas xapakTepucTHKa MpeICTaBUTENeH

23. CoBpeMeHHBIC IPECTABICHUS O CTPOCHUN i XUMUYECKOM COCTaBE€ KOMIIOHEHTOB IIPOKapUOTHYE-
CKOM KJIETKH

24. Poib MUKpPOOPraHU3MOB B MUKPOOHOJIOTUIECKOH, TTUIIEBOW MPOMBIIIJICHHOCTH, B CEIBCKOM XO-
3SIUCTBE. Cenexuust MHKPOOPraHNU3MOB

25. lunanobGakrepun. Mopdomnorus. Ctpoenne kietku. [IpeacraBuren.

26. ®epMeHTH MUKpOOpraHu3MoB. JIokanu3amust epMeHTOB B KJIETKE.

27. TloHsTHE O CAaHUTAPHO-TTOKA3ATEIHLHBIX MUKPOOPTaHU3MaX.

28. Apxen. Xapakrepuctuka. [IpegcraBuren.

29. CtpoeHue 3yKaprHOTHIECKON KIIeTKH. DYHKIINNA, XHMUYECKUH COCTaB OCHOBHBIX KOMIIOHEHTOB

30. AHTHOMOTHKH. DKOJIOTHYECKasi pOJib. MUKPOOPTaHU3MBI - TPOAYIICHTHI aHTHOMOTHKOB

31. CrpoeHue KJIECTOYHOIH cTeHKH OakTepuil. [ paMIoiIoKUTENbHBIE U TPAMOTPHUIIATEIbHBIC OaKTEPHH.

32. Ilytn nmojaBieHUs KU3HEISATSITLHOCTH MUKPOOPTaHU3MOB TT0JT IEHCTBHEM BHEUTHUX (PaKTOPOB.
Crioco0bl cTepUIN3aluy TOCYAbI U Cpejl

33. Mopdonorus 6akrepuii. CriocoObl TBHKEHUS

34. Knaccuduxamus npokapuotr bepmxu, Mroppes

35. Pa3mMHOXEHHE MUKPOCKOTTMYECKUX TPHOOB

36. HakomurenbHbIE KyJIbTYypbl MUKPOOPTAaHHU3MOB

37. bakrepun otaena Gracilicutes. Kinaccel. OCHOBHBIE TIpEICTaBUTETH

38. Kuaccel rpuboB ¢ cenTUPOBaHHBIM M HECENITUPOBAHHBIM MULIETHEM

39. 3Hayenue MHUKPOOPTaHU3MOB B re0JOrH4eCKUX nporeccax

40. CtpoeHue MpOoKapruOTUICCKOH KIETKH. DYHKIINU, XHMUYECKHI COCTAaB OCHOBHBIX KOMITOHEHTOB

41. bakrepuu otaena Firmicutes. OcHOBHbIC KJIaCChl M IIPEACTABUTEIN

42. Tpoxoxu. Mopdosorus, pa3mMHoxeHne. PactipocTpaneHue B IpUpoOJIe U UX MPAKTUIECKOE UCTIONb-
30BaHHC

43. bakrepuodaru. Mopdosorus. Xumudeckoe crpoenue. Llukn pazsutus 6akrepruodara. [IpakTude-
CKO€ 3HaueHue 0akTepruodaros.

44. Kpartkas xapakTepucTrka baktepuii Tenericutes

45. TInecHeBbie rpuObl. TAKCOHOMHYECKHUE IPYIIIbI, CTPOCHUE, TPAKTHUECKOE 3HAYCHUE

46. bposxenue, TUIBI OpoXKeHUs. MUKPOOPTraHU3MBbI, OCYIIECTBIISIONIUE CIIUPTOBOE, MOJIOYHOKHUCIIOE,
[IPOIMOHOBOKHCIIOE, MACJIIHOKUCIIOE OpOXKEeHHE, UX MPAKTHUECKOE UCTIOIb30BAHUE

47. TlpuHIHUIIBI CHCTEMATHKH MUKpoOopraHu3MoB. OOIiasi XapakTepuCTUKa OCHOBHBIX TPYII MUKPO-
opranu3MoB. [ToHATHE 0 TAKCOHOMUU

48. TIpocreiimue (Protozoa). OCHOBHBIE TPYIIIBI U PEICTABUTEIN

49. MuxkpoBopopocau. Mopdonorus u nuronorus. Knaccudukanus. [IpencraBureny u ux npaktuye-
CKO€ IIPUMEHEHHE

50. I'pynrbl MUKPOOPTaHW3MOB IO OTHOIIEHUIO K KUCIIOTHOCTH CPEIbl

51. I'enernueckuii annapar 6akTepuit

. CucremaTHuecKue rpynIbl 3yKapuoT

52. prnnLI MHUKPOOPTaHU3MOB 10 OTHOIICHUIO K TEMIICPATYPC. Hcronp30BaHNu€e BRICOKUX TCMIICPATypP AJId
CTCPUIIN3al . I[CﬁCTBHC HU3KUX TCMIICPATYP Ha BBDKUBAHUC MUKPOOPTaHN3MOB
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53. Bamwuiel. Tunsl cnopooOpa3zoBanus. [IpakTruueckoe 3HaYCHUE

54. T'pubs1. Pactipoctpanenue B mpupoae. Mopdoaorust u MUTonorusi rpuOoB. 3Ha4eHHEe TPUOOB

55. OCHOBHBIE I'PYTIIBI IPaM-TIOJOKHUTEIBHBIX OaKTEpUii; 00IIast XapaKTePUCTUKA U TPEICTABUTEIH

56. Crioco0b!I KyJTbTHBHPOBAHUS MUKPOOPTaHIU3MOB

57. HucTtsle KyIbTypbl MUKpOOPraHu3MoB. CriocoObI MOTy4YeHUS

58. OcHOBHBIE I'PyMIIBI IPaM-OTPULIATENFHBIX OaKTepHil; 00Ias XapaKTePUCTUKA U MTPEICTABUTEIN

59. Ymepennslie u BuUpyJeHTHbIC daru. JInzoreHus

60. TToTpeOHOCTH MUKPOOPTAaHU3MOB B IMUTATEIILHBIX BelecTBax. MicTouHmMKY yriieposa, a3ora, ¢pochopa u
cepbl; (pakTophI pocTa.

61. 2. MukpoOnbIe coobmecTBa. CriocoObl B3aUMOACHCTBHS MUKPOOPTAaHU3MOB MEX Ty COOOM.

62. 3. OCHOBHBIE Pa3IM4HS B CTPOCHUH MPOKAPHUOTHUECKON U 3yKAPUOTUIECKOH KIIETOK

63. Apxen. Otimunst ot 6akrepuii. OCHOBHBIE TPYIIIIBI

64. Cune-3enensie Boopocian. CHCTEMAaTHIECKOE MOJIOKEHHE. DKOJIOTHYECKast POJIb

65. CanuTapHas MEKpOOHOJIOTHs. MeTO/IbI OIIEHKH CAHUTAPHOTO COCTOSTHHS

66. ['pymnmier OakTepuii IO OTHOMICHUIO K KHCIopoay. CriocoObl KyJIbTUBUPOBAHUS a3pOOHBIX U aHad-
pOOHBIX OakTepuit

67. AktuHOMUIIETHL. CUcTeMaTHueckoe mosiokenne. OcobenHoctr Mopdooruu. [IpakTudeckoe 3Ha-
YeHUE

68. MeTtotbl omnpeieieHnsT Yrcia OaKkTepuil 1 OaKTepHaIbHONH MacCh

69. . CtpoeHHe dyKapuOTHUECKOMN KIICTKH

70. CrnmproBoe Opoxenue. [IpoayeHTsr.

71. Mopdonorus 6akTepruaabHbIX KOJTOHUMN

72. Bupycel. OCHOBHBIC OTJIMYUTEIBHBIC PU3HAKK BUPYCOB. B3anMoieiicTBE BUPYCOB C KIETKOM.

73. MonouHokucbie 6aktepun. [IpakTrueckoe ucmoib30BaHue

74. CriocoObl TBMKEHUS OaKTepuid

75. Bomopocmu. O0mias xapaktepuctrka. [IpeacraButenu u ux 3Ha4e€HUE B TPOMBIIIIICHHOCTH.

76. XpaHeHue MUKPOOPTraHU3MOB. 3a1a4i U METO/bI XPaHEHHUS.

77. Criopoo6pazoBanue y 6akrepuii. CriocoObl 00eCIIOKUBAHUS TUTATEIBHBIX CPET

Bonpochl k 3x3ameny no Pazneny «KyJabTHBHpPOBaHHE MHUKPOOPraHU3MOB B J1adopaTopum.
CanuTapHasi MUKPOOHOJIOT U

CrpoeHne npoKapuoTHYECKON KIIETKU

CrpoeHune 3yKapuOTHYECKOU KIIETKH

CtpocHue KIETOUYHON CTeHKH OakTepuil. Meroa okpamuBanus 1mo I'pammy.
[TumeBbie MOTPeOHOCTH MUKPOOPTaHU3MOB

CriocoObl MOCTYIUIEHUS TUTATEIbHBIX BEIIECTB B KIETKY
MexaHu3M NOCTYIUUICHHS BELIECTB B KIIETKY

[TutarensHblie cpensl. [Ipunnmn nogdopa

TpeOoBanus, npebsABIsAEMbIEe K TUTATEILHBIM CpeiaM
Knaccugukarus nuraTenbHbIX cpell 10 Ha3HAYSHUIO
Knaccugukanus nuraTenbHbIX cpejl 10 COCTaBy M KOHCHUCTEHINH
["'01103011HbIH 1 TONOPUTHBIN CLIOCOOBI MTUTAHUS KIETOK
I'onoduTHBIN THI TUTAHUS KIETOK

Tpancnopt BelecTB uepe3 KIETOUHYI0 MEMOpaHy

JlocTymHble 111 MUKPOOPTaHU3MOB UCTOUYHUKH YIVIEPOAA
JlocTyIHble 111 MUKPOOPTaHU3MOB UCTOUYHHUKY a30Ta

@DakTopsl pOCTa MUKPOOPTAHU3MOB U UX UCTOYHUKHU
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61.
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VcTouHMKM SHEPTUH AJIS1 MUKPOOPTaHU3MOB

OnexruBHbIe U AU depeHInaIbHO-TMArHOCTHIECKUE CPEJIBI

HakxonurenbHbIe U YUCTBIE KYJIBTYPbl MUKPOOPTaHU3MOB

MeToabl BBIIICTICHUS YUCTBIX KYJIbTYP MUKPOOPTaHU3MOB

Bun, mrammM, paca, CepOTHII, KJIOH, YACTast KyJIbTypa

CBoiicTBa MUKPOOPTaHH3MOB, 00YCIIaBIMBAIOIINE MX HCIIOIB30BAHUE B TPAKTUYECKOMN eI TEIb-
HOCTH YeJIOBEKa

[Ipu3HaKH, yIUTHIBAEMBIE TIPH OTIPEACICHUN CUCTEMATHUECKOTO TIOJI0KEHUSI MUKPOOPTaHU3MOB
Bnusinue ¢puznueckux pakTopoB HA MUKPOOPTraHU3MbI

Bnusiare xuMudeckux pakTopoB HA MUKPOOPTaHU3MBI

Bnusiare 6nonornyeckux pakTopoB Ha MUKPOOPTaHU3MBI

Bo3moxHBIE ITyTH MOAABICHUS KU3HEEATEIFHOCTH MUKPOOPTaHU3MOB TIO/T ACHCTBHUEM BHEIII-
HUX (aKTOpPOB

OO01as XxapakTepucTUKa 3KCTPEMO(UIIOB

MHUKpPOOPTraHU3MBI IO OTHOIIIEHHIO K TeMIIepaType OOUTaHuUs

MHUKpPOOPTraHU3MBI IO OTHOIIECHHUIO K KHCJIOTHOCTH CPEIbl OOUTAHUS
MWUKpPOOPTraHU3MBI IT0 OTHONICHHIO B TABJIICHUIO

Typrop, mna3momnu3, mia3MoITH3

MHUKpPOOPTaHU3MBI, CITIOCOOHBIE )KUTh B PACTBOPAX C BRICOKOW KOHIICHTPAIIMEH OCMOTHYECKH aK-
THUBHBIX BEUIECTB

MuxkpoopranusMel, CiocoOHbIE KUTh IPU MUHUMAIILHOM YPOBHE BJlaru
Mukpoopranu3Mbl 10 OTHOIIEHHUIO K KUCIIOPOAY

Crioco0b! KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB

®da3bl pocTa MUKPOOPTraHU3MOB

Crioco0bl KyJIbTHUBHPOBAHUS a3POOHBIX U aHA3POOHBIX MUKPOOPTAaHH3MOB
TepmoTonepanTHbie U TEPMOGUIBHBIE MUKPOOPTaHU3MbI

@daxynbTaTUBHBIE U O0JIUTaTHBIE a9POObI U AaHAIPOOBI

Koncopruymbl MUKPOOPTraHU3MOB

AJJIOXTOHHAsI U aBTOXTOHHAsi MUKpOOHOTa

Ponb MukpobuoTs! yenoBeka. JKUBOTHbIE-THOTOOHMOHTHI

Pe3unentHas, ¢akynpraTuBHAS, TPAH3UTOPHAS MUKPOOHOTA

[IpucreHouHas u mpocBeTHAsi MUKPOOHOTA KUIICYHUKA

buomnnenku. Cranuu obpazoBanus. Quorum sensing

Ponb OuomieHok (MoI0KUTEIbHAS U OTpULIATENIbHAS ).

dopmupoBaHue MUKpoOHoLieHo3a B buoTore. CyKieccus

[TpoOuoTHKM 1 MPEeOUOTHKH

OcoOeHHoCcTH MUKPOOMOTHI pa3HBIX OMOTOIOB TeJa YeIOBEKa

MukpoOroTa NUIEeBapUTEIbHOIO TPAKTa YeloBeKa. BaxkHelne MUKpOOpraHU3Mbl
XapakTepucTHUKa MOJIOYHOKHUCIBIX OaKkTepuit

XapakTepucTHKa THUJIOCTHBIX OaKTepuit

XapakTepuCTHUKa OCHOBHBIX MUKPOOPTaHU3MOB OpOKEHHUS

HopmainbeHas MUKpOOHOTa YenoBeKa

[TaToreHHsle U yCIOBHO-TIATOT€HHbIE MUKPOOPTaHU3MbI

OnnopTyHUCTHYECKHE TaTOreHbI

MuKpoOHOIIeHO3bI YeTOBeKa

JleneHre MUKpPOOPTaHU3MOB T10 KJIACCaM OMAaCHOCTH

Knaccugukamus naroreHHsIX MUKPOOPTaHU3MOB

[ToHATHS TATOreHHOCTH, BUPYJIEHTHOCTH

Kpurepuu BUpyJIeHTHOCTH
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63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
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74.
75.
76.
77.
78.
79.
80.
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84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.

95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.

106.
107.

108.

DK30TOKCHUHBI U 3HI0TOKCHUHBI

[Nonsarue nadexkunn. Mudunmpyromas go3a. MHAEKC KOHTarHO3HOCTH

Oco60 omnacusie nH(pekunu. Kapantuansie uadpexnnn

Haunbonee onacHbie BUpYCHBIE HHPEKIINN

Haubonee onacubie 6GakTepranbHble HHPEKINN

WNudeknmu, BEI3bIBACMBIC PUKKETCUSIMU

300aHTPOMOHO3BI

[IumieBple TOKCUKOMH(PEKIUU

[IumeBple MHTOKCUKALIUN

MeTto/pl, CIIOJIb3YyEMBIE B CAHUTAPHON MUKPOOHOIOT MU
CaHuTapHO-TIOKa3aTelbHbIE MUKPOOPTaHU3MbI

TpeboBanus, npeabaBiIsieMble K CAHUTAPHO-I10KA3aTeIbHBIM MUKPOOPTaHU3MaM
CaHuTapHO-TIOKa3aTelbHble MUKpOOpraHu3msl. ['pynma A
CanuTapHO-TIOKa3aTenbHble MUKpoOpranusmsl. [ pynmna B
CanuTtapHO-TIOKa3aTeIbHbIe MUKpOOpranu3mMsl. [pynna C
CanuTapHO-TI0Ka3aTeIbHbIE MUKPOOPTaHU3MBI JIJIsl UILEBBIX IPOIYKTOB

Konu-tutp n xonu-ungexkc. KMAO®AEM

bakrepuu rpynnsl KMIIEYHOW MMAJIOYKH

O6mras 6akTepuabHasi 00CEMEHEHHOCTD

BbponunbHas npoda

Crepunuzanus, nacTepusalus, ylIbTpanacTepu3aius

MonouHokucisie 6akTepun (roMoepMeHTaTUBHOE, TeTepO(hepMEHTaTUBHOE OPOIKEHNE)
AckomunetHsie Apoxoku. [IpeacraBurenu, 061acTh NPUMEHEHUS, TATOT€HHbIE BUIBI
basuanomunernsie apoxoxu. [IpeacraBurenu, 001acTh MPpUMEHEHUS
Xapakrepuctuka oudumodakrepuit

Bo30ymuTenn aHa poOHOTO THUEHUS

Bo30ymuTenu a3poOHOTO THUEHUS

Knaccudukanus nHhEKIHOHHBIX MUKPOOPTaHU3MOB I10 TPYIIIaM pHUcKa
Knaccuduxkanus naboparopuii mo 6mo6e30macHOCTH

YCeTpoiicTBO MUKPOOHOIOTHYECKOH J1ab0paTopuu

JlamuHapHbie O0OKCHI 1-3 KIIaCCOB 3aIUTHI

JuddepeHunanbHO-AMATHOCTUYECKUE CPEIbI, UCIOJIb3yeMble B CAHUTAPHONH MUKPOOHOJIOTHH
(cpena Duno, JleBuna, I'uca, [lnockupesa u ap.).

CenextuBnsble cpenpl. Cpena Keccnepa, cpena KOAA

[TecTpolit psin B TUArHOCTUKE MUKPOOPTaHU3MOB

Omnpenenenre NPOTEONUTUYECKUX CBOWCTB MUKPOOPTaHU3MOB

Knaccudukanus 6akrepuit. TakcoHoMudeckne Mpu3Haku OaKTepHii
TakcoHOMUYECKHE TPYIIBI apXel. XapaKTepUCTHKA.

Mopddonorus 6akrepuii. CriocoObl TBHKEHUS

Bakrepun otnena Gracilicutes. Kimaccel. OCHOBHBIE TIPEICTaBUTEITH

I'pynnet [Iporeobakrepuii (Proteobacteria)

Bakrepun otnena Firmicutes. OcHOBHbIE KJTACCHI U TIPEICTABUTEIH

Kpatkas xapakTepuctrika 6akrepuii Tenericutes

[TpuHIHIBI cHCTEMATHKU MUKPOOPTaHu3MOB. OO0I1ast XapaKTepUCTHKA OCHOBHBIX TPYIITT MUKPO-
OpraHU3MOB

Banmnne! u knoctpuanu. Tunsl cnopoodpazoBanus. [IpakTuueckoe 3HaYeHHE
AxtuHoMuneTsl. Cucremarndeckoe nosnoxxkenue. Ocodennoctu Mmopdorioruu. Ilpaktuueckoe
3HAUEHUE

Mertoabl onpeziesieHus KoInyecTBa 6akTepuii
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109.
110.
111.
112.
113.
114.
115.
116.
117.
118.

Mopddosorust 6akTepranbHbIX KOJTOHUH. [[ucconuanus KoJIoHui

Mopdonorus mpoKapuOTHYECKHX KIETOK

[TonsaTre Buaa, mramma, KJIOHA, CEpOBapa, YACTON KyJIbTYPBI

CucremMaTu4eckue rpymmnbl 3yKapuoT

Knacchl rpu6oB ¢ cenTUPOBAaHHBIM U HECENITUPOBAHHBIM MUIIEITHEM

OcHoBHbIE TIPU3HAKU ACKOMHIIETOB (Ascomycota). [poaicoicu, niectnesvie epudbl
OcHoBHBIE TIPU3HAKK bazuauomuieTon

OTnuuuTenbHbIe TPU3HAKU BUPYCOB. CTpoeHHE U pa3Mephl, XUMHUYECKUI COCTaB.
bakrepuogaru. Mopgonorus. Xumuueckoe ctpoenue. L{uki pa3sutus 6akrepuodara.
[TyTn monaBieHus KU3HEIEATETLHOCTH MUKPOOPTaHU3MOB TT0]T BO3/ICHCTBHEM BHEITHHUX (aK-
TOPOB
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IporpamMMe

[Mpunoxenne 2
K paboueit

IlepeyeHb OLIEHOYHBIX CPEACTB MO AUCHUILINHE «O0mas OM0JIOTHA U MUKPOOHOJIOT U

No HaumenoBanue
Oé OIICHOYHOT'O Kpartkast xapakTepucTHKa OIICHOYHOTO CPEJICTBA [TpencraBnenne oneHouHoro cpeactsa B DOC
cpeacTBa
KoHnTtponbHas .
Cpe/IcTBO TIPOBEPKU YMEHUH MPUMEHSTH ITOTyICHHbBIC 3HAHUS .
1 pabora KOMIUIEKT KOHTPOJILHBIX 33JJaHHH 110 BApHAHTaM
(K/P) JUTSL pEIICHUS 3a/1a9 OMPEISTICHHOTO THTIA TTO0 TEME HITH Pa3ieiy
V eTHEL OMDOC CpenctBo KOHTPOJS, OPraHU30BAaHHOE KakK CIElUalbHAs
THBIH oI
2 o 6ecen013a1[{)ple Oecena mearorunaeckoro paboTHUKA C 00yJaronuMcst Ha TEMBI, Bormpocs! o
(VO) ’ CBS3aHHbIE C HM3y4aeMOMW IUCHMIUIMHOW, U pAacCCUMTAHHOE Ha TeMaM/paszieniaM AUCHUTIITUHBI
BBIICHEHHE  oOBbeMa 3HaHMK  OOydarmerocss 1o
Samuta CpencTBO KOHTPOJS YCBOGHHSI y4eOHOro (TEOpPETUYECKOro Hu
3 6o aTomHHx 46Ot MPAKTHYECKOT0) MaTepuaia, U3y4eHHOro B XOJie OJIrOTOBKU U Bonpocs! no remam/pazenaM JUCHUILTUHB,
p (gﬂ) p [IPOBEJCHUS JIA0OPATOPHBIX padOT MO COOTBETCTBYIOIIUM TEMaM M3YYECHHBIM B X0/i€ J1a00paTOpHbIX paboT
(paznmenam) aucrmiuinHbl. OpraHU30BaHO KaK yueOHOE 3aHATHE B
Teer Cucrema CTaHAAPTU3UPOBAHHBIX 3aJaHUI, IO3BOJISIOIIAS
4 (T) aBTOMATU3UPOBATH MPOLIEAYPY H3MEPEHUS YPOBHSA 3HAHUN U @DoHJ TECTOBBIX 3aJaHUM
yMEHHI 00yUaromierocs.
Dk3ameHaronHass |[CpeCTBO  WTOTOBOM  OLIEHKHM  CTENEHH  JOCTHKEHHS
5 pabota (uToroBass |0OyYalOIIMMUCS TUIAHUPYEMBIX pE3yJIbTaTOB OOy4YeHUsS IO KoMmIuiekT sk3aMeHaIMOHHBIX OUIIETOB

attecranus) (OP)

MUCHMILIMHE Ha OCHOBE MMChbMEHHOM 2K3aMEHAIIMOHHOMN pa6OTBI




