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KpaTtkoe cogepxanue JuCHMIIMHBI:
O6vem mucuumnaubsl b1.B.JIB.04.03 «®u3znonorus MUKPOOPTaHHU3MOB» CO-

CTaBJSIET 2 3a4ETHBIX €WHUIBI, BCETO 72 yaca, u3 KOTOpbIX 32,25 cOCTaBIsA€T KOH-
TakTHas paboTta oOyuaromierocs ¢ npemnoaasareneM (16 yacoB 3aHATHSA TEKIUOHHOTO
TUmna, 16 4daca npakrtuueckue padoTel), 39,75 4acoB COCTABISACT CAMOCTOSITEIbHAS
pabota oOyuatoiierocs (B T.4. BKJIOYas 9 4acoB MOATOTOBKHU K 3a4eTy). JucuunauHa
b1.B./IB.04.03 «®u3uonorusi MUKpOOPTAaHU3MOBY UHUTACTCS CTYJACHTaM 2 -TO Kypca
uHcTUTyTa 300TexHMU U Omonoruu PIAY-MCXA wum. KA. Tumupszea. Ot1o
OMpAaBJAaHHO, TAK KaK 3HAHUS IOJYYEHHBbIE B PE3YJIbTaT€ OCBOEHUS JUCLUIUIMHBI
HEOOXOUMBI AJI JalbHEHIIero u3yueHus: Ononornyeckux Hayk. CTpykrypa conep-
XKaHusl y4eOHOW NUCIUIUIMHBI BKJIIOYAET TaKWe AUIAKTUYECKHE €AUHHMIIbI, KaK pas-
JICTIBI U TEMBI:

Tema Ne 1 Manbie MOJNEKYJIBI KICTKU, UX JTOKATU3ALUA B KICTKAX MUKPOOPTAHU3MOB
U BUPYCOB.

Tema Ne 2 bosbiire MOJIEKYIIbI KIIETKH, UX JIOKAJIA3aUs B KJIETKAaX
MHKPOOPTaHU3MOB ¥ BUPYCOB.

Tema Ne 3 IIpoueccsl TpaHCHOpTa M NUTAHHE MUKPOOPTaHH3MOB.

Tema No 4 @uznonorust pocta MUKpOOPranu3MoB. Biusinue pusniyeckux u
XUMHYECKHUX (PaKTOPOB HA POCT MUKPOOPTaHHU3MOB.

Tema Ne 5 OcHoBHBIC MEXaHHU3MBI 0OMEHA BEIICCTB U MPeoOpa30oBaHusl YHCPTHUH.

Tema Ne 6 bpoxeHue.

Tema Ne 7 IloHoe 1 HETTOJTHEBIE OKUCJIEHUA.

Tema Ne 8 TTepenoc 251€eKTpOHOB B aHa3pOOHBIX yCI0BUAX. Mcnonb30BaHUE HEOpra-
HUYECKHX JOHOPOB BOJOPOAA.

Tema No 9 @otoTtpodubie bakTepun U HOTOCHHTES.

OO01mast TPy10eMKOCTh AUCHMILIMHBI: COCTaBIsACT 72 4. (2 3a4. e]1.)
ITpoMeKyTOYHBII KOHTPOJIb: 3a4€T B 4-0M ceMecTpe




1. Ilesu ocBOeHHA TUCIIMIIIMHBI

eab ocBOeHUS AUCHHUIJINHDI:

Lensro ocBoeHus aucuuitinabl b1.B.J1B.04.03 «®u3nonorus MUKpOOPTraHU3-
MOB» SIBJISIIOTCS (DOPMUPOBAHUE Y CTYACHTOB YHHUBEPCAIHHBIX KOMITCTEHIIUN (MHIH-
karopbel) YK 1.1 VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; YK-6.1; YK-6.2; YK-6.3;
VK-6.4; YK-6.5, o0ecrieunBaronmx KOMILIEKC TEXHOJIOTMYECKON ITOJATOTOBKH MO CO-
BPEMEHHBIM HAIPABJICHUSM arpOXUMHUH, MOYBOBEACHUS, MUKPOOHONOrHH, OHOTEX-
HOJIOTMH, arpOHOMHHM W ()OPMHPOBAHHE IPEJICTABICHHI 00 OCHOBaX CTPOCHUS H
CBOMCTB MOJICKYJISIPHBIX CTPYKTYD, XapaKTEPHBIX JJII MUKPOOPTAHU3MOB, OMOXUMHU-
YECKUX M KMHETHYECKHUX XaPaAKTePUCTHUKAX POCTa U METAOOIMUYECKUX MMYTeH MUKPO-
OpPraHU3MOB, a TaKKE M3YUCHHE OCOOCHHOCTEH peryisiind MeTabom3Ma MUKPOOp-
TaHU3MOB B COOTBETCTBHH C (DOPMYJIHPYEMBIMH KOMIICTCHIIUAMH C IPHUMCHCHUEM
COBPEMCHHBIX HH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH JId PCIICHUS
Hay4YHBIX, YYCOHBIX, MPAKTUUYCCKUX, METOJINYECKHUX, HMHGOPMAIIMOHHO-ITOMCKOBBIX
3a/1a4 B OMOJIOTHYECKUX HayKaX M pealu3allii COOCTBEHHBIX 3HAHMN B MHHOBAIIMOH-
HBIX cepax eCTCCTBCHHBIX HayK.
3ajaun TUCHHUIJINHBI:

> norydeHue 0a30BbIX NMPEICTABICHUN O CTPOSHUH, CBOMCTBAX U (PYHKITH-
SIX MaJIBIX ¥ OONBIINX MOJICKYJT KIIETOK MUKPOOPTAaHU3MOB, TTPOIIECCaX TPAHCIIOPTA U
MUTAaHUS MEKPOOPTAHU3MOB, POCTE U Pa3BUTHH, & TAKXKE MPOIIECCaX, IPOUCXOISAIINX
B KJIETKaX W 00€CTIEUNBAIOIINX KU3HEACITEILHOCTh OAKTEPHiA;

> -IIOMyYEHUE TIPEACTABICHHS O IPUKIATHBIX ACTIEKTaX METOIOB KyJIbTH-
BUPOBAHUS U BOBMOXKHOCTSIX PETYISINNA 0OMEHA BEIIECTB JIJISl UCTIOJIH30BAHUS B
OMOTEXHOJOTHUCCKOHN IPOMBILIJICHHOCTH;

> BJIaJicHHC HHbOPMAIIUCH O pa3IuYHbIX METO/IaX KyJIbTHUBUPOBAHUS U
OIICHKA BO3MOXHOCTH IMPUMCHCHHUS STUX MCTOJIOB JIJIS 3asBJICHHBIX TIEJICH;

> MPUOOPETCHUS HABBIKOB PaOOTHI ¢ MUKPOOPTaHN3MaMHU;

> yMeHHEe 000CHOBAHHO BRIOMPATh COOTBETCTBYIONIMMA METO/] HCCITEIOBA-
HUS IS peIICHUS IPaKTHUCCKHUX 3aa4;

»  yMEHHE CaMOCTOATEIbHO padoTaTh ¢ yueOHOMN, HAYYHON U CIIPABOYHOMN
JUTEPATYPOid, BECTH HHPOPMAIIHIOHHBIH MOUCK.

2. MecTo JMCHMILIMHBI B y4eOHOM mpouecce

HuctuiinHa «®U3H0JI0TUS MUKPOOPTaHU3MOB» BKJIIOUCHA B BapHAaTHUBHYIO
4acTh TEPEYHS JUCIUIUIMH 10 BBHIOOPY - MUCUMIUIAHBI (MOJYNH) 1O BBIOOPY 5
(/IB.05). Peanmuzanus B auciuiuinae « OU3NOIOTHS MEKPOOPTAHU3MOBY TPEOOBAHHMIM

®I'OC BO, OIIOII BO u yue6noro mnana no nanpasienuio 35.03.04 Arponomus.

Jlucunmnaa «®U3HONOTH MHKPOOPTaHU3MOBY» SIBISETCS OCHOBOIIOJAraro-
IeH JUIs M3Y4YEeHHsl CICAYIOIMX JUCHUIUINH: MeToapl 00paboTKU IKCIEPUMEHTAb-
HBIX JaHHbIX, OcHOBBI OMomH(popMaTuky, [louBoBeJeHHE ¢ OCHOBaMHU TI'€OJIOTHH,
buoxumus.



OCoOEHHOCTBIO AUCHUILIMHBL SIBISIETCA TO, YTO B y4€OHOM Kypce MOMHUMO
JEKIHHA, TPEAYCMOTPEH MPAKTUKYM, B KOTOPOM CTYACHTHI 3HAKOMSITCS ¢ OCOOEHHO-
CTSIMH CTPOCHHUS, PA3BUTHS, MUTAHUS U KYJIbTUBUPOBAHUSI MUKPOOpPranu3mMoB. [loutu
BCE€ 3aHATHS MIPOBOATCA B MHTEPAKTUBHOU (popMme (paboTa B MasbIX Tpynmax, rpymn-
MOBOE 00CYKIEHUE).

Pabouas nporpamma nucUMIIMHBL « DU3HMOIOTHUS MUKPOOPTaHU3MOBY TSI UH-
BAJIUJIOB U JIUI] C OTPAHUUCHHBIMH BO3MOXKHOCTSIMU 3JIOPOBBS pa3pabaThIBACTCS WH-
JIMBUIYAJIbHO C YYETOM OCOOCHHOCTEH TICUXO(PU3UICCKOTO PA3BUTHS, UHIUBUIY b~
HBIX BO3MOXKHOCTEH U COCTOSIHUSI 3JTOPOBBSI TAKUX O0yHArOIIUXCA.

KoHTponb 3HaHUM CTYyJAEHTOB MPOBOAUTCS B (popMe TEKyIIeH U MPOMEKYTOU-
HOU aTTecTalluu.

Tekymas arrectalids CTyJCHTOB — OIICHKA 3HAHUM M YMEHUM MPOBOJUTCA I10-
CTOSIHHO Ha JIabOpaTOPHBIX 3aHATHAX C TOMOIIBIO OIIPOCOB, TECTOBBIX 3aJaHUMH,
OIIEHKH CAMOCTOSITEIHbHOU pabOThI CTYJICHTOB M CPOKOB C/Iaul BBIMIOJHEHHBIX padoT,
a TAK)KE€ Ha KOHTPOJIbHOW HEJEIE.

[IpomexkyTouHas arTecTanus CTyJASHTOB MPOBOAUTCS B hopMe - 3adeTa.

3. IlepedeHb IIAHUPYEMBIX Pe3YJIbTATOB 00y4eHHS M0 AMCHHUILINHE (MOAYJIIO0),
COOTHECEHHBIX C IVIAHMPYEMBIMHU pe3yJIbTaTaAMH OCBOECHHS 00pa3oBaTeIbHOU
NpoOrpaMMsbl

OOpazoBaTenbHBIC PE3YNHTATHl OCBOSHUS AUCITUIUIMHBI 00YYaIONUMCs, TIPe/I-
CTaBJIeHBI B TaOuIe 1.

4. CTpyKTYypa H coepKaHue IUCIUILIMHBI
4.1 PacnipenesieHue TPyA0EMKOCTH TMCHHILIMHBI 10 BUAAM PadoT

O6mas TpyaoEMKOCTh AUCHHUIUIMHBI COCTaBiIsgeT 2 3ad.eid. (72 4daca), UX pac-
npejieicHue 1o BUjIaM paboT IPeICTaBIeHO B TabauIe 2.







































6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHAS ATTECTALMS 10
HUTOraM OCBOCHHUS M CIUIIMHBI

6.1. TunoBbie KOHTPOJIbHBIE 32/IAHUA WJIH MHbIE MATEPHAJIbI, HEOOXOAHMbIE 1JIA
OLEHKH 3HAHWM, YMEHHUI U HABBIKOB M (WJIH) ONBITA J1eATEIbHOCTH

Bonpocekl k ycTHOMY onipocy
Tema Ne 1 Maable MOJIEeKYJIbI KJIETKH, UX JIOKAJIU3ANUA B KIETKAX MHK-
POOPraHu3MoOB H BUPYCOB.

1.  Bopa nokanu3auus B KIETKaX MUKPOOPTaHU3MOB

2. A30T nokanu3anms B KJIETKaX MUKPOOPraHM3MOB

3. Heoprannueckue comu nokanu3anus B KIETKaAX MUKPOOPIaHU3MOB

4. Opranndeckue KUCIOTHI JIOKaIN3alusl B KJIETKaX MUKPOOPTaHU3MOB,

5. AMHHOKHCIIOTBI, TJIMIIEPUH, KUPHBIE KUCIOTHI, JOKAINU3aLUsA B KIETKaxX
MHUKPOOPTraHU3MOB

6.  IIpocTsie caxapa JoKanu3anys B KIETKaX MUKPOOPTaHU3MOB

7.  MOHOHYKJIEOTHbI, BATAMHHBI. JIOKAJIM3ALMS B KJIETKaX MUKPOOPraHH3-

MOB
Tema Ne 2 BoJablide MoOJIEKYJbl KJIETKH, UX JOKAIM3ALNS B KJETKAaX
MHKPOOPraHU3MOB M BUPYCOB.

1. HykIeHHOBBIC KUCIOTHI, OCIKH, MOJIMCAXapUIbl U TIHKOHBIOTATHI, JTH-
IUIBI X JTUTIOKOHBIOTATHI.

2. MeToapl pa3pylIcHUs KICTOK IS BBIACICHUS U ONPEACICHHUS KOMIIO-
HEHTOB KJIETOK. METOIbI OTIpeieNICHUs CoAepKanus OelKa B KJIIeTKaX MUKPOOpra-
HHU3MOB.

3. Ompenencaue pepMEeHTATUBHOM aKTUBHOCTH MUKPOOPTaHHU3MOB.

4. AHaNN3 HYKJICMHOBBIX KUCJIOT U YTJICBOJIOB B KJIETKaX MHUKPOOPTaHU3-
MOB

5. MeToap!I HcCIeIOBaHUS OHOXHUMHYCCKOM aKTHBHOCTH MHUKPOOPTaHH3-
MOB.

Tema Ne 3 [Ipouecchl TpaHCIOPTA M IMTAHUE MUKPOOPTraHU3MOB.
ITepenoc BeriecTB uepe3s MEMOpPAHHBI.

ITaccuBHBIN M AKTUBHBIN TPAHCIIOPT.

Buibl nacCUBHOTO TpaHCIOpTa. BHbl aKTMBHOTO TpaHCIIOpTA.
[ToTpeOHOCTE MUKPOOPTaHU3MOB B XUMHUYECKUX IIEMEHTAX.
JloGaBoUHBIE BEILIECTBA.

HcTouHnKH yTiiepoaa U SHEPTHH.

IIutarenbHbIe CPEBI U YCIOBHS POCTA.

XN AN

BI/II[BI IMUTATCIBbHBIX CPCA U 0COOEHHOCTH UX IMPHUMCHCHMNS.
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9. Tunel MUTaHUST MUKPOOPTaHU3MOB B 3aBUCHUMOCTH OT MCTOYHHKA JHEP-
I'MH, IOHOPA MEKTPOHOB U UCTOYHHUKA YIJIepoaa.
10.  YcnoBus st KyJbTUBHPOBAHKUS MUKPOOPTaHM3MOB (OTHOLUEHHE K TEM-
nepatype, pH, kucinopoay).
Tema Ne 4 ®uU3n0/10rUsl PpOCTA MUKPOOPTraHu3MoB. Biausinue pusnyeckux
U XUMHYeCKHX (PAaKTOPOB HA POCT MUKPOOPTAHU3MOB.
1. DNCKTUBHBIE METOJIbl KYJIHTUBUPOBAHMS: HAKOMUTEIBHBIC KYJIbTYpPbl, YUCTas
KYJbTypa, CMEUIaHHbIE KYJbTYPBHI.

2. MaccoBas KyJabTypa Ha TBEPAOU IOBEPXHOCTH.

3. IIepnoauyeckoe U HENPEPHIBHOE KYJIBTHBUPOBAHHUE.

4. OcHOBHBIE apaMeTphl pOCTa B NEPUOAUUECKON KYJIBTYPE.

5. [TapameTpsl kpuBoli pocta. KnHEeTHKA pocTa MUKpPOOPraHU3MOB.

6. [Ipoueccrl CyCIEH3MOHHOTO UM TTIyOMHHOTO KYyJIBTHBUPOBAHUS: NEPUOIUYC-
CKO€, TIIyOMHHOE U MPOJJICHHOE NEPHOANYECKOE, MHOTOUUKINYECKOE, MOIy-
HEIPEPBIBHOE U HENIPEPBIBHOE KYJIBTUBUPOBAHHUE.

7. HenpeprsiBHOE KyJIbTHBUPOBAHUE, €0 XapaKTEPUCTUKA.

8 Ileproanyeckoe U HENPEPHIBHOE CHHXPOHHOE KYJIbTUBUPOBAHUS.

9 MeToapl OTy4YeHHs IPOTOILIACTOB MUKPOOPTaHU3MOB (OaKkTepuii, rpuOoOB).

10.  PeBepcus npoToImIacToB OAKTEpU U MUIIETHAIBHBIX TPUOOB.

11. BnusHue pa3nu4sbiXx GaKTOPOB HA POCT MUKPOOPTaHU3MOB.

12.  IlomaBneHue pocTa U IMOEIh MHUKPOOPTaHU3MOB IMOJ JACHCTBHEM pPa3IHYHBIX
arcHTOB.

13.  Meroasl acenTUKU U AaHTUCENTHKHU.

14.  Mertoasl crepunu3aly U KOHCEPBUPOBAHMUS.

Tema Ne 5 OcHoBHbIe MexaHM3Mbl 00MeHAa BelIeCTB M INpeo0pa3oBaHUA
IHEPTHH.

1. DHepreTudeckue pecypchl, oOmHas XapaKTEPUCTUKA 3SHEPTEeTHUECKHX
IIPOLECCOB, JIB€ (OPMBI SHEPIHM, IHEPIETUYECKUE 3aTpaThl U KOHCEPBUPOBAHHE
SHEPIHH, ITyTH KaTaboJIN3Ma FEKCO3.

Tema Ne 6 bpoxkenue.

1. OOb1as xapakTepUCTHKA IPOLECCOB OpPOXKEHUs, CIUPTOBOE OpOKEHHE,
MOJIOUHOKHUCIIOE OpoKeHHe, MACISTHOKUCIOE OpoXkeHue, aneTon0yTuiaoBoe Opoke-
HHUE, CMEMIAaHHOE OpOoXeHUE, TPOMHOHOBOKUIOE OPOKEHHE.

Tema Ne 7 [los1HOe ¥ HEMOJIHbIE OKUCJICHHS.

2. A3po6HOE JIbIXaHUE.

3. [y TpuKapOOHOBBIX KUCIIOT.

4. JlprxarenbHas Lenb NepeHoca dJIEKTPOHOB.

5. OxucnurensHoe pochopunupoBanne.

6. OObpazoBanue yKCYCHOM KHCIOTHI M JAPYTUX OPraHUYeCKUX KHCIOT,

TpaHc(opmaliys BemecTB U 00pa3oBaHne BTOPUYHBIX AHTUMETAO00IUTOB.
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Tema Ne 8 IlepeHoc 3J1eKTPOHOB B aHAIPOOHBIX ycaoBusax. Mcnoib30Ba-
HH€e HEOPTAHHUYECKHUX IOHOPOB BOJ0POA.

1. JlenuTpudukamnus 1 BOCCTAHOBJIICHHE HHUTpaTa, 00pa3oBaHHE CEPOBOJIO-
poJia pu BOCCTAHOBIIEHWH CEPHI W Cyib(hoTa, 00pa3oBaHue METaHa U arleTaTta IpH
BOCCTAHOBJICHHH KapOoHaTa, BOCCTaHOBJICHUE HOHOB skeine3a (I11) mo sxenesa (II).

2. OxkucicHue aMmMuaka U HUTpUdUKAIUs, OKUCICHUE BOCCTAHOBJICHHBIX
COCJIMHEHUI CEephl M JIBYXBAJICHTHOTO *eJje3a, MOJICKYISIPHOTO BOJIOpojia U Qukca-
1M YIJIEKUCIIOTo rasa.

Tema Ne 9 ®oToTpodHbIe OakTepuu U GOTOCHHTE3.

1. dortotpodubie OakTepuu, peakuu (HOTOCHHTE3UPYIOIIETO ammapara,
(hOTOXMMHUYECKHE TIPOLIECCH M MYTH 3JEKTPOHHOIO TPaHCIOpTa, 00pa3oBaHUE BOC-
CTaHOBUTEJS MPHU (HOTOCUHTE3EC U IK30TCHHBIC JOHOPHI 3JICKTPOHOB.

Pabouas Terpaab no nucuuimuiniae b1.B.J1B.04.03. «®u3nonoruss MUKpoopra-
HHU3MOB)
1. Pabouas TeTpanp 1 npakTUYeckux 3aHaTui mo aucuuininde b1.B.J1B.04.03.
«®usnonorust MmukpoopranusmoB»: M.: lentp omepatuBHOW monurpadpum PI'AY-
MCXA umenu K.A. Tumupszesa, 2025.

PaGouas TeTpams SBISETCS HOBBIM BHIOM Y4€OHO-METOAMUECKOTO MOCOOUS.
[locobue conepkuUT HEOOXOUMBIC MATEPHAIBI TI0O U3YUCHUIO METOJ0B MUKPOOHUOJIO-
TMUCCKUX HccieloBaHui. PaGodas TeTpaab cocTaBicHa B COOTBETCTBHHU C IpOrpaM-
Mol muctuiuiuHbl b1.B./IB.04.03. «®u3nonorusa MUKpOOPraHUu3MoBy» YacThk 3a1aHH
JlaHa B BUJIC HEMBIX TaOJIMI] U CXEM, MMO3BOJISAIONTUX 00ECIICUUTh MPOrPaMMUPOBAHHBIHN
KOHTPOJIb 3a ycBoeHueM marepuana. Kpome toro, pabodyro TeTpajah CTyACHTHI MOTYT
UCIIOJIb30BaTh B KAYECTBE TEPMUHOJIOTHYECKOTO cloBaps. B mocobue BKIIFOUEHBI BO-
MPOCHI caMOKOHTpoIst. PaGodas TeTpans mpenHasHaueHa st CTyJAeHTOB, 00yYarOIInX-
Cs TI0 HampaBJcHHIO MOAroToBku 35.03.04 ArponomMus

Kpurepuu oneHuBanusi padbo4veil TeTpaad no JUCHHUILIIMHE.
v Ha «omimuHo» olecHHBaeTcs pabora, eciu: pa0oTa BBHINOMHEHA B 3aJaHHOE
BpEMs, CaMOCTOSTECIBHO, C COOJIIOJICHHEM MOCICAOBATCIBHOCTH, KAUYECTBCHHO U
TBOPYECKH; CTYJCHT MPABUILHO BBITIOJHWI BCE YCIIOBUS 3aaHusl, 0€3 OmuO0OK U mc-
ITPABIICHAM.
v' Ha «xopoio» onenuBaeTcs pabora, ecim: paboTa BIIOIHEHA ¢ COOIIOICHHEM
MOCJIEA0BATEABHOCTH, IPU BHIITOJIHEHUHU OTAEIBHBIX YCIOBUHI AOMYILEHbI HEOOIbIIINE
OTKJIOHCHUS; €CIIM CTYJACHT JOIMYCTUJI HECYIICCTBCHHBIC OLIMOKU WM CICTIaHbl B pa-
00Te ucIpapiIcHUs.
v" OIleHKa «yIOBICTBOPHTEIILHO» BBHICTABIIACTCS, €CIM: paboTa BBIIOJHEHA B 3a-
JAHHOE BpPEMsi, CaMOCTOSITEJIbHO, HO OTJENAbHBIE YCJIOBHUSI 33/JaHUSI BBIMNOJTHEHBI C
ommOKkaMu; paboTa BBHITIONHEHA HEOPEKHO UM HE 3aKOHYEHA B CPOK.
v’ OueHka «HEYAOBJIETBOPUTENIBHO» BBICTABISETCS, €CIH: CTYAEHT CaMOCTOS-
TEIBHO HE CIPABUIICS C YCIOBHUSIMHU 3aJaHus, IOCIAEAOBATEILHOCTh BbIMOJIHEHUS 3a-
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JAaHWS HAPYIICHA, PU BBITOJHCHUH YCIIOBUHN 3a/J1aHMsl JAOIYIIEHBI OOJBIIHAE OTKIIO-
HeHus, padoTta opopmiieHa HEOPEKHO M UMEET HE3aBEPIICHHBIN BUA;, CTYACHT TOJb-
KO UMEET OYeHb cIaboe MPeACTABICHUE O AUCIUIUINHE U HEJOCTATOYHO, UM BOOO-
1€ HE OCBOMJ YMEHUS [IPU PEIICHUH 3aaHusl.
CuTyallMoHHBbIE 321a49H

3agaua 1. [Jonyctum, uto 3a 20 4acOB HKCITOHCHIIMAIBHOTO POCTA YUCIIO KJE-
TOK B cycnieH3uu Bo3pociyio co 100 no 100 00000, Haiinute Bpems TeHepalinu.

3amaya 2. KyJIbTypa pacTeT Ha IJIIOKO3€ C MapaMmeTpamMu ypaBHEHHsT MOHO
umax =0,045 mun -1, Ks= 10-4 monp/n. [Ipn Kakux KOHIIEHTPAITUAX TIIFOKO3EI MOXKET
OBITH JOCTUTHYTHI CKOPOCTH pocTa, cocTaistomue 30, 50 n 80% oT MaKCHMaTBHOM.

3apaua 3. Ontumuzauus pH nuTaTenbHOW cpeabl MO3BOJAUIA U3MEHUTH BPEMS
YIABOCHUS KYJIBTYpPHI ¢ 55 10 48 MuH. Kak BbI OIICHUTE C ITOMOIIBIO SKCITOHECHIIHAITb-
HOIt MOJIETTH POCTa, HACKOJIBKO MU3MCHHUTCS BpPEMS JTOCTMIKCHHS INTIOTHOCTH IOITYJIs-
108 xj1/mil, eciy KOHUCHTpanus HHOKydsATa 105 kia/Mi (M3MEHEHHEM KOHIICH-
Tpalluu cyOcTpaTa MOXKHO IIPEHEOpEUb.

3agaya 4. CaxapoMuLEThl pacTyT Ha TJIFOKO3€ C KOHCTaHTOM MOHO paBHOU
-25mr/n .A) Bo ckonbko pa3 U3MEHHUTCS YAeNbHas CKOPOCTh POCTa MPHU M3MEHEHUU
KOHIIeHTparuu cyocrpata ¢ 0,5m0 20 mr/m ?

3agaya 5. PocT MHKpOOpraHu3MOB Ha IJIFOKO3€ OITMCHIBACTCS IapaMeTpaMu
Mojenan Mono: um = 0,3 u—1; Ks = 0,35 1/11, KOHIIEHTpallusl TJIIOKO3bl B MTUTATCIbHON
cpenae 0,5 r/i1. Onpenenure yACIbHYIO CKOPOCTh POCTa.

3agaya 6. PocT MHKpOOpraHu3MOB Ha TJIFOKO3€ OIIMCHIBACTCS IapaMeTpaMu
mozaenu Mono: umax = 0,5 u—1, KS = 0,1 /1, xoHUIeHTpamus ritoKo3bl B THTATEIh-
Hout cpene 10 r/m u ckopocth pazbasmenusiO,4 u—1. KakoBa cranmonapHas KOHIICH-
Tpalus TJHOKO3bI Ha BBIXOAE?

3amauya 7. [Ipu KyJIbTUBHPOBAHUM B PCIKUME XEMOCTATa OaKTEpUANTbHOU Kyb-
TYyphl OYJIeT JIK OHA BBIMBIBATHCS IMPH CKOpocTH paszbapicHus D = 0,2 yac-1, eciu
Ks=0,2 a koHIIeHTpaIus TTI0KO3b s=11/11 ?

3apaua 8. [IpoTok BKJIIOUAIOT, KOTJIa JOCTHTACTCA MAaKCUMAaJIbHBIN 3KOHOMHUYC-
ckuit koapuunent pasubii y=0,4, 6uomacca npu s3toMm X=18,75 r/n, (HaganbHyio
Moxa0=0) npu D= 0,45 gac-1 , ocratounas s =0,8 /1 ; Ks=0,2 1/, KakoBa makcum
CKOPOCTb POCTA 3TOU KYJIbTYpPhI?

Kputepuu oneHku:

O1neHKa «OTJIMYHO» BBICTABIETCS CTYACHTY, €CIH ObLI JaH OJECTALINI OTBET
C HE3HAYUTEIbHBIMU HEIOUETAMU;

O1eHKa «XOPOILO» BBICTABIISIETCS CTYACHTY, €CIH B LI€JIOM ObLja IPOBEICHA
cepbe3Hast IOATOTOBKA, HO C PSIOM 3aMEYaHHUI;

O1eHKa «y/I0BJETBOPUTEIbHO» BBICTABIISICTCS CTYJCHTY, €CIIU OTBET OBLI
HEIUIOXOM, OJHAKO UMEIOTCA CEPhE3HBIE HEAOUETHI IIPU IIOJITOTOBKE OTBETOB Ha BO-
poc;
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19. Crpecc ronoaanusi. Peakiuss MUKpOOPraHU3MOB Ha OJIOJJaHHUE: CTPOTUi
OTBET, IEPEXO0]] B HEKYJIBTUBUPYEMOE COCTOSIHUE.

20. Mpmuorocraauitneie cuctembl. TypounoctaT. Mcrons30BaHHE HENPEPHIB-
HOTO KYJbTUBHPOBAHHUS B TPOM3BOJICTBE U B (PYHAAMEHTANBHBIX HCCIIETOBAHUSX.

21. OKHCIUTENBHBIM CTpECC Y MHUKPOOPraHu3MOB. buojornueckas posb
KHCIJIOPOJA.

22. AKTHBHBIE (OPMBI KHCTOpOJAa U MEXaHHU3M OKHCIHUTEIBHOTO CTpecca.
MexaHHU3MBI 3alIUTHI OT OKUCIUTEIILHOTO CTpecca.

23. [MpuHiunel Kaaccu@UKaIuUsl MPOAYKTOB, 00pa3yeMbIX MHUKPOOPTaHU3-

MaMu. O COOTHOIIIEHUH (pa3 pocTa MPOAYIEHTA U 00pa3yeMbIX UM MpoayKTOB. Kune-
THKa 00pa3oBaHUE TIPOYKTOB B IEPUOJUYECKOM PEKUME.

24. Hcnonb3oBaHue (QIIyOpecleHTHBIX KpacUTElIeH U MPOTOYHON LUTOMET-
pun 118 1 PepeHIupOBaHHOTO MOACYETa KIETOK MUKPOOPTaHU3MOB.

25. buonnenkn — ocnoBHasi popma MUKPOOHBIX COOOIIECTB. XapaKTepPHbIC
yepTsl Onomnenok Kunernueckue napaMeTpsl pocTa OHOTLIIEHOK.

26. Brusaue niportecca nuccormariuy/Bapuanuu a3 Ha pe3yabTaThl MUKPO-
OHMOJOTMYECKUX HCCIEAOBAHNN M MUKPOOHBIE TEXHOIOTHYECKUE TPOLECCHI.

27. NMMoOunmn3oBaHHbIe KIETKU. POCT MUKpOOPraHu3MoOB Ha TJIOTHBIX ITH-
TaTEJIbHBIX CPEAAX B BUIAEC KOJIOHUM.

28. MonekynsipHO-TeHETHYECKUE METOJIbl KAUYE€CTBEHHOTO U KOJINYECTBEH-

HOTO ydeTta: noauMepasHas 1ensas peakius (I1L[P) B peanbHOM Bpemenu, diayopec-
1eHTHas rudpuan3anus in situ (FISH).

29. YucTble U CMELIaHHBIC KYyNbTYphl. VCIIOIB30BaHUE CMEIIAHHBIX KYJIBTYP
B OMOTEXHOIOTUU. POCT cMeIlIaHHON KyJIBTYPHI B IEPUOIUYCCKOM PEKUME U PEIKUME
XeMocCTara.

30. OCHOBHBIC OTJIMYMSI B YCTPOMCTBE I'eHOMa y Mpo- U dyKapuotT. CocTas
T€HOMOB MPOKAPHOT: XPOMOCOMBI U BHEXPOMOCOMHBIE 3JIEMEHTEI. MOOUNIBHBIC d1e-
MEHTBI —BH/JIbl U OCOOCHHOCTH.

31. DKOJIOTHYECKHE CTPATErHH MUKPOOPTaHU3MOB.

32. KocBeHHbIE METO/IbI ONPEETICHNS KOJIMYECTBA MUKPOOPIaHU3MOB: pac-
CEB Ha TUIOTHBIC CPEJIbI, METOJ MPEACIBbHBIX pa3BeneHuid, Hedemometpus. [Ipeumy-

mecTBa, HCAOCTATKH MU OrpaHI/ILICHI/IH B UCIIOJIB30BAHHUHU MCTOJ0B.
6.3 OnucaHue moka3arelieil u KPpUTCPUEB KOHTPOJIA YCIICBACMOCTH, OITMCAHUEC KAl ONCHHNBAHNA

6.3.1 OueHouHbIe CPEACTBA TEKYILIET0 KOHTPOJIA YCIEeBAeMOCTH

OHGHKa 3HAHUU CTYACHTOB IIPOBOJHUTCA ITO CIACAYIOIINM KPHUTCPHUIAM:

3auer CTYACHTY CTaBUTCA, CCIIN:

1. 3HaHus CTYJICHTA OTJINYAIOTCA FHY6HHOﬁ H COACPIKATCIIBHOCTEIO, UM JaCTCA
MOJIHBIN I/IqupHBIBaIOH.II/Iﬁ OTBCT, KaK Ha OCHOBHBIC BOIIPOCBHI, TAK WM H4 JOIIOJIHH-
TCJIBbHDbIC:

. CTYJACHT JIOTHYHO M IOCJICIOBATSIILHO PACKPHIBAET BOMPOCHI, MPEIIO-
’KEHHBIE B OUIIETE;

) CTYJCHT M3JIaracT OTBCTHI YBCPCHHO, OCMBICIICHHO H SICHO;

o ryOokue W O0OOIICHHBIE 3HAHUS OCHOBHBIX TOHSTHU TICHXOJIOTHH,

($hopM B METOZIOB OPTaHHU3AITMHY TIPOIIECCa NCCIAEAOBAHUS B TICUXOJIOTHH.
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CTyJlieHTy 3a4eT MO JUCHUILIMHE HE CTABUTCS, €CIIH:

1. 3HaHUA CTYJEHTa HE OTINYAIOTCS TIyOMHOU M COACPKATETHHOCTHIO, UM
HE JaeTCS TOJHBIA MCUCPIBIBAIOIINNA OTBET, KAK HA OCHOBHBIE BOMPOCHI, TAK W HA
JIOTIOJTHUTENBHBIE:

o CTYJICHT U3JIaracT OTBEThl HEYBCPCHHO, MAaTEPHUAIl HCOCMBICIICH;
o 0OHapy’KCHO HE3HAHUE MJIM HECIIOHUMAHUE CTYJACHTOM KOHTPOJBHBIX BO-
MPOCOB;
o JIOMYCKAKTCA CYIIECTBEHHbIE OIIMOKH MPU W3JI0XKEHUM OTBETOB Ha BO-

IMPOCHI, KOTOPLIC CTYACHT HEC MOXKCET UCIIPABUTL CAMOCTOATCIIBHO.

Texyrmue 3a/10JDKEHHOCTH 110 HE BBHIMOJHEHHBIM MPAKTHYECKUM paboTam, 3a-
ITUTC TIPAKTHICCKUX pad0T U KOHTPOJBHBIM pad0TaM JOJIKHBI OBITH JIMKBHIUPOBAHBI
B TCUCHHEC HEJCIH TIOCE CPOKa, 0003HAYCHHOTO B TEMATHYCCKOM ILIAHE IPAaKTHIC-
CKHUX paboT, BO BpeMs omperensemoe npenoaaBaTeneM. OTpabOTKH MPaKTHYECKUX
paboT OCYIIECTBIAIOTCS TOJBKO B MPUCYTCTBHU U IO PYKOBOJICTBOM JIa0OpaHTa,
KOTOPBIN Ha3HAYAET BPeMs OTPAOOTKH.

Bujabl TeKYIIEro KOHTPOJIS: 3aMUTa MPAKTHIECKUX PaboT, KOHTPOIbHEIE pa-
OOTHI.

Buabl NPpoMeKYTOUYHOI0 KOHTPOJIS 10 JUCHHUIIJIHHE: 3a4eT.

7. YueOHO-MeTOoAMYeCKOe H MHPOpMaLIHOHHOE oDecnedeHre AU CIIMILINHbI
7.1 OcHOBHAasI JUTEpPaATYypa

1. Herpycos, A. 1. Mukpobuonorus [TekcT]: yaeOHUK JUTIsi CTYAEHTOB YUPEKICHHIMA
BBICIIETO POodhecCHOHATBFHOTO 00pa30BaHus, 00yJarouXcsl MO HAIIPABICHUIO
noaroroBku "llegarornueckoe oopaszoanue” npoduis "buonorus" / A. U. He-
TpycoB, U. b. KotoBa. - Mocksa : Axkagemus, 2012. - 380 c. : un. - (Beiciiee
npodeccuonansioe odpazopanue. [lenarornueckoe oopazoBanue).-
(bakamaspuar). - bubnuorp.: c. 375. - ISBN 978-5-7695-8411-4.

2. bpioxanos, A. JI. Monekynsapuas mukpooduosnorust = Molecular Microbiology
[Texct] : yae6. nis By3oB / A. JI. bptoxanos, K. B. Pritak, A. 1. Herpycos; mox
pen. A. 1. Herpycosa. - M. : MI'Y, 2012. - 480 c. : wi. - [Ipwin.: c. 444-468. -
IIpenm. ykas.: 468-477. - ISBN 978-5-211-05486-8.

3. Emues, B. T. Mukpo6uosorus : yueOHUK 11 By30B / B. T. Em1ies,

E. H. Mumyctun. — 8-e usn., ucnp. u aon. — Mocksa : U3narensctBo FOpaiit,
2022. — 428 ¢. — (Bricuiee o6pazosanue). — ISBN 978-5-534-06081-2. —
Tekcr : anexTponnsiii // O6pazoatenbHas matopma FOpaiit [caiit]. —

URL: https://urait.ru/bcode/488886

4. Muxkpoo6uosorus : yuebHoe rmocooue maist By3oB / P. I'. ['ocmanos, A. K. [Nanuyi-
auH, A. X. Bonkos, A. U. U6parumosa. — 4-¢ uza., ctep. — Cankr-IletepOypr :
Jlanp, 2021. — 496 ¢. — ISBN 978-5-8114-8107-1. — TekcT : 37eKTPOHHBIHN //
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Jlans : anexTponHo-O0ubIMoTeunas cucrema. — URL:
https://e.lanbook.com/book/171851

5. Wlanwupo, fA. C. MukpoOuomnorus : yuebnoe nocodue ans cno / 5. C. Hanupo. —
5-e u3n., crep. — Cankr-IletepOypr : Jlanb, 2022. — 308 ¢. — ISBN 978-5-
8114-9457-6. — TekcT : 2JIeKTpOHHBIH // JIaHb : 31CKTPOHHO-OMOIMOTEeUHAs CH-
ctema. — URL: https://e.lanbook.com/book/195466.

7.2 JlonoiHUTeAbHAS JJUTEPATYpPA

1. I'yceB, M. B. Muxkpo6uonorus [Tekcr] : yueonuk / M. B. I'yces, JI. A. Mune-
eBa.- 4-¢ u3., cTep.

2. - M.: Akagemus, 2003. - 464 c. - (Bwiciiee oOpazoBanue). - bubnmorp.: ¢. 440-
457. - ISBN 5-7695-1403- 5. CoBpeMenHass mukpooOuosiorus. [Ipokapuotel. B 2-x
ToMax. M.: Mup, 2005. - T. 1. — 656 c.

3. buoxumus [Tekct]: yueb. mist ctyaeHToB Mea. By3oB / moj pen. E. C. Ceepu-
Ha.- 5-¢ u3a. - M. : I'DOTAP-Meana, 2009. - 766 c.: win. - Ilpun. : c. 735-760. -
IIpenm. yka3s.: c. 748-760. - ISBN 978-5-9704- 1195-7.

4. T'. Knoppe, C. . MbI3uHna.- 3-¢ u3g., uctp. - M. : Beicur. mk., 2000. - 479 c. :
ui. - ISBN 5-06-003720-7.

5. CrenanoB B.M. MonekynsapnHas Ouonorus. CTpykrypa u ¢GyHKIUsS OEIKOB.
Yuebuuk [DnexkTpoH- Helil pecype] / Cremanos B.M., pen. Compun A.C. - Mockos-
CKMM roCynapcTBeHHbIN yHHBepcuTeT nmenu M.B. Jlomonocosa, 2005. Pexum no-
cryna: http://www.biblioclub.ru/book/135972/.

6.2012. - 166 c. ISBN: 978-5-394-01790-2. Pexum  jpocryna:
http://www.biblioclub.ru/book/114131/.

7. Komog B. I1. buoxumus Yuebnuk [DnekTpoHHBIH pecypc]- M.: dpoda, 2008. -
640 C. ISBN: 978-5-358-04872-0. Pexxum JOCTYIIA:
http://www .biblioclub.ru/book/53454/.

8. CoBpeMenHas mukpoduonorus. [Ipokapuotel. B 2-x Tomax. M.: Mup, 2005. —
T.1.— 656 c.

9. CoBpeMeHHas mukpoouosiorus. Ilpokapuotsl. B 2-x Tomax. M.: Mup, 2005. —
T.2.-496 c.

7.3 MeToauuecKHe YKA3aHUs, PpEKOMEHIANM U JPYrue MaTepuaibl K 3aHATHAM

1. Tennep E.3., [llnneuukosa B.K., [Tepesepsesa .. IIpakTukym mo
mukpoouonorun. M.: JIpoda, 2005.-256 c.
2. [Tnemakosa, B. 1. MukpoOuonorus : yuednoe nocodue / B. 1. Ilnema-

koBa, H. A. Jlewena, T. U. Jlopenrens. — Omck : Omckuii 'AY, 2019. — 75 ¢c. —
ISBN 978-5-89764-826-9. — Texkct : anekTpoHHsbIi // JIaHb : 3IEKTPOHHO-
oubimnoreunas cuctema. — URL: https://e.lanbook.com/book/126624

3. [IpakTukyM 1o obiie Mukpoouosoruu : yueobnoe nocooue / JI. C.
MyuroBatoBa, O. C. JKmanosa, O. I1. boukapesa, A. B. I'puiiyra ; moa peaakmnucii
M. P. Kapnogoii. — Tomck : Cu6I'MYVY, 2016. — 213 ¢. — TeKcCT : 2IeKTpOHHBIH //
JlaHb : 35eKTpoHHO-0MOIHoTeuHas cucrema. — URL:
https://e.lanbook.com/book/105938
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4. PaGouas TeTpaab 1Sl MPAKTUYECKUX 3aHATHI MO TUCHUTIIMHE
b1.B./1B.04.03. «®u3znonorus MmukpoopranuzMoy». M.: LleHTp onepaTuBHOM noJu-
rpadpun PITAY-MCXA nmenn K.A. Tumupsizesa, 2016.

7.4 HopMaTHBHBIE IPABOBbIE AKTHI
1. ®I'OC BO no nanpasnenuto 35.03.04 Arponomust
2. OIOII BO no nanpagnenuto 35.03.04 Arponomus
3. Y4eOHbIit utan o HanpasaeHuto 35.03.04 ArpoHomus

8. Ilepeuenns pecypcoB HHPOPMAITMOHHO-TEJTICEKOMMYHUKAIIMOHHOM CEeTH
«AHTEepHET», HEOOXOAMMBIX /IJI1 OCBOCHUSA TUCHUIIMHBI «DU3HOI0THS
MHUKPOOPraHU3MOB)

8.1 UudopmaniuoHHbIEe TEXHOJIOTHH

1. Dnextponnble yuyeOHuku. 2. TexHomoruu mynbTuMenua. 3. TexHomoruu
HuTepHeT (3JIEKTpOHHAS 110YTAa, MJICKTPOHHBIC OMOINOTEKH, IICKTPOHHBIC O6a3bl JaH-
HBIX ).

JInst MHBAJIMIOB U JIUILL C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 3JI0POBbSI OCBOCHUE
JAHHOW MUCHUIUIMHBL (MOAYJISI) MOKET OBITh OCYIIECTBIACHO YaCTUYHO C HUCIMOJb30-
BaHMEM JWCTAHIIMOHHBIX O0pa30BaTEIbHBIX TEXHOJIOTHH: CIAMI-TPE3eHTAINI JIeK-
ITMOHHBIX 3aHATUA, MaTEepPHANbl I CAMOCTOSITEIIBHOW pabOThl W KOHTPOJILHO-
U3MEPUTENBHBIE MATEPUATIBI.

8.2 IIporpammHoe odecneuenue

1. Onepaunonnas cucrema MS Windows XP 2. OnepanmonHnas cuctema MS
Windows 7 3. Onepanmonnas cucrema MS Windows 8 Prof 4. Onepauunonnas cu-
crema MS Windows 10 Prof 5. Ilaker oducusix mpunoxkenunit MS Oftice 2007 6.
[TakeT oducHbix mpunoxkenuit MS Office 2013 7. Ilaket mporpamMm A1t TPOCMOTPA,
nevyaTH ANMeKTpOHHBIX myOnukanmii Acrobat Reader 8. Ilpuknmagnoe mporpammHoe
oOecrieueHue I MPOCMOTpa dIIEKTPOHHBIX AokyMeHTOB Foxit Reader 9. CpoGon-
HBIN (palioBBIN apXUBATOP C BBICOKOW CTENEHBIO CKATHUA TAHHBIX 7-ZIp

8.3 Cneunaau3upoBaHHOe MPOrpaMMHoOe o0ecredyeHue

1. KomneroTepHas crpaBodHas npapoBas cucreMa Koncynbrant + (Oecriat-
Hasi oHJIaWH-Bepcus sl oOydenus) 2. Cuctema aBTOMAaTU3MPOBAHHOTO MPOEKTHPO-
Banus u uepdyenust Autocad for Students 3. Cucrema TpexMepHOTO MOJETUPOBAHUS
netaneit Komnac 3D Yuebnas Bepcust A7 CTYIEHTOB

8.4 IIporpammHoe obecnieveHne AJ1s JUI € OTPAHHYEHHBIMH
BO3MOKHOCTSIMH

I. OKkpaHHas Jyla B ONEPallMOHHBIX cucTemax JuHekkn MS Windows 8.
DKpaHHBIN JUKTOP B OMEPAIIMOHHBIX cHcTeMax JuHerku MS Windows 8. becmat-
Hasi mporpamma 3kpaHHoro goctyna NVDA

8.5 ba3bl 1aHHBIX, THPOPMAMOHHO-CIIPABOYHbIE H MOMCKOBBIE CUCTEMBbI

1.  Wikipedia.org

2. microbiologu.ru — mouckoBasi CuCTeMa 1o MUKpOOHOJIOTHH.
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3. smikro.ru — MOMCKOBAs CUCTEMA 1O CAHUTAPHON MUKPOOHUOIIOTHH

4. ba3wel JaHHBIX, HHOOPMAIIMOHHO — CITPABOYHBIC W TIOMCKOBBIE CHCTEMBI:
AIEKTPOHHO- OMOMMoTeuHas cuctema, yandex.ru, google.ru, rambler.ru.

5. www.medmicrob.ru — 6a3a JaHHBIX MO 00IIEH MHUKPOOHOIOTHH.

6.  www.smikro.ru — moHCKoOBas CUCTEMa I10 CAHUTAPHOU MHUKPOOUOJIOTHH.

http://window.edu.ru — goctyn k o6pazoBaTelbHBIM pecypcaMm «Equnoe okHOY.

7. Caitt HayuyHo snekTpoHHOU O6MOnmoTeku eLIBRARY.RU — kpynHeitmieit
AJIEKTPOHHOW OMONMMOTEKHM HAy4yHBIX MyOnivKanuid, obnanaromieii 0oraTbIMu
BO3MOXKHOCTSIMH TOUCKa W Nody4yeHus: uHpopmanuu. bubanorexka naterpu-
poBana ¢ Poccuiickum mHAeKcoM HayuyHoro nutupoBanus (PUHII) — Gec-
MJIaTHBIM OOIIEOCTYIHBIM HHCTPYMEHTOM M3MEpPEHUs U aHaiu3a myOauka-
IIMOHHOW AaKTUBHOCTM YYEHBIX M oOpraHnusanuii. Pexum pocrtyna:
http://elibrary.ru

8. OHnaiiHOBasi BepcUA HAYUHO-TIOMYJISIPHOTO MPOEKTa «IJIEMCHTHI», LEIBIO
KOTOpOTO  SBIACTCA  MOMyJspu3alus  Haykd. Pexum  jgocryna:
http://elementy.ru/

9. Hnrepuer-xypHan «KoMmepueckas OMOTEXHOIOTH, COAECUCTBYIOIINNA pa3-

BUTHIO U KOMMEpPIMAIU3allii POCCUICKOM OnoTexHnonoruu. Pexxum gocrymna:
http://cbio.ru/
10.9nextponHoe uznanue «Hayka u texuonorum Poccum», coobmiaroree 06
OTCUYCCTBCHHBIX HAY4YHBIX pa3paboTkax. Pesxxum nocrtyna: http:/ www.strf.ru/
1 1.Hay4HO-NOMYJIApHBIA CalT, MOCBALICHHBINA MOJCKYJISIPHBIM OCHOBaM COBpeE-

MEHHOW OMOJIOTHH U MPAKTHYECKUM MPUMEHCHHSIM Hay4YHBIX JTOCTHIKCHUH B
MeauIMHe U onotexHomorun. Pexxnm moctyma: http://biomolecula.ru/

12.Hayuno-nonynsipasiii xypHan «MemOpana» — miomaaka s ooMeHna WH-
(dopmanmeit 0 TEXHOJOTHSAX, KOTOPHIC MCHSIOT JKHU3HB, TTOCBAIICHHAs mMo0e-
JaM HayKd, JOCTH)KCHUSM TEXHHKH, MPOpPHIBAM B JH3aliHE, OTKPBITHAM B
MEIUIIMHE, YeIIeXaM B OusHece. PexxuM goctyna: http://www.membrana.ru/
9. OnucaHue MAaTEPUATIbHO-TEXHUYECKOH 0a3bl, HEOOXO0AMMO AJ1s
OCYIIIeCTBJIEHHUS 00pa30BaTEJILHOTO Mpolecca Mo JUCHUIUIUHe «DPu3nosiorus
MHKPOOPraHU3MOB»

JIJisi IEKIMOHHOTO Kypca HeoOXoauMa KOMIThIOTEpHAs TEXHUKA ¢ MYJbTHUME-
IUAHBIM 00eCcIIeYeHUEM.

s mpoBesieHHs J1a00paTOPHOTO MPaKTUKyMa IO JUCHUIUINHE « PU3HOIOTHS
MUKPOOPraHU3MOBY» HEOOX0UMa J1ab0opaTopus, OCHAILICHHAS T'a30- U BOJOIPOBOJIOM,
BeHTHIAIIMECH, Y d-TaMnaMu 71 CTCpUIM3alliy TTOMEIICHUH, TaMUHapaMu U MHKPO-
OMOJIOTHYCCKUMH OOKCAaMU, CTCPHUIM3AITMOHHON TEXHMKOH (aBTOKJIABBI, CTCPUIIN3A-
IIMOHHBIC INKadbl), TepMOCTaTaMU, aHAYpPOCTaTaMU, CBETOBBIMH MHUKPOCKOIAMHU,
xpomatorpadamu, pH-MerpaMu, melkepaMu, BOASHBIMU OaHAMH, TECT-CUCTECMaMHU
IS UACHTU(DUKAIMY MHUKPOOPTaHU3MOB, J1a00paTOpHOR IOCYAOH, MTOCYJOMOCUHON
MalIuHOW, AUCTHILIATOPOM, XOJOIMIbHUKAMHA JJII XPaHEHUS KOJUIEKIIUA MHUKPOOP-
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KM 1 3HEpreTuku (27 yu. kopiiyc) Yuramib-
HBIH 3a1 (kab. Ne 202)

Llearpanpnas nayunas 6ubnuorexka mmenn | Komnsrorepsr — 3 mr. Cronsl — 15 mt. CipaBounsie
H.U. JKenesnora OTnen 6UOIMOTEUHOTO 1 ombnorpadudeckue U3aHUs, IEPHOIUKA B OT-
00CIyKUBaHUs 110 HAIIPABJICHHUIO [IPUPO- KpbiTOM goctyne Wi-fi

J000ycTpoicTBO (28 y4. Kopmyc) YueOHbIH
quTaIbHBIN 3211 (Kab. Ne 223)

[lenTpanbHas HayuHast Onbmrorexa umenn | Kommneroteps! — 13 mt. Cronsl — 45 mrt. CripaBouHble
H.A. XKeneznosa Otaen 6ubamoTedyHoro u Oubnuorpadudeckre u3ganus, IepHUoANKa B OT-
00CITy>)KMBaHUS TI0 HAITPABIIEHHIO TPHPO- KpbITOM focTyrne Wi-fi

noodyctpoicTBo (29 yu. kopnyc) Hayunsrit
yuTaNBHBINA 31 (Kab. Ne 123)

Oo6mexurre Ne®, Komuara 1ij1s camMoIoi- TeneBuzop, 1ocka, 60IbIION cTON Ha 12 yeoBeK,
TOTOBKH CTYJIbsI

10. MeToauyeckue peKOMeHAAIUM CTYAEHTAM [0 OCBOCHHUIO TUCIUINIHHBI

3aHATHA [0 TUCUUIUIMHE IIPOBOJAATCS B CIIEHUANBHO 00OpYI0BAaHHOM J1abopa-
Topuu. J{s AOIycKa K MPOBEICHHUIO Ja00OPaTOPHOTO IMPAKTHKYMa YUalUECs TOJKHBI
OBITh O3HAKOMJICHBI C TEXHUKOH 0€30IIaCHOCTH U MPABUIIaMH pabOThl B MUKPOOHOIIO-
rudeckoi nabopatopuu. Ha Bcex 3aHATHSIX CTYACHTHI 00s3aHbI OBITH B OCJBIX Xana-
TaxX, KaXxJbli MMEET CBOE pabdouee MECTO, OCHAIICHHOE BCEM HEOOXOJHMMBIM IS
npoBeaenus nadoparoproro 3auatus. Pabora B nmabopatopun TpeOyeT BHUMAaHHS H
aKKypaTHOCTH. Y4aluecs MOcCjie BBINOMHEHHS pabOThI, 3aHOCAT IIONYyYECHHBIE pe-
3yNbTaThl B pabouyio TeTpanb, OPOPMISIIOT UX B COOTBETCTBHH C MPEABABISIEMbBIMH
TpeOOBAHUAMH, [TOCIIE YET0 3AMLIAI0T padoTy y MpenogaBaTess.

CnoXHoCTh YCBOSHHSI MaTepHasna JUCHUILTHHBI 3aKII0YaeTCs B OOJIBIIOM 00b-
eMe UHpOpMaIUH, KOTOPYI0O HEOOXOAMMO 3allOMHHATH (JIATUHCKUE Ha3BaHus, (Qu-
3MOJIOTUYECKHE OCOOEHHOCTH, PACIPOCTPAHEHHE B MPHUPOAE, MOPQOJOTHIO U T.1.)
MO3TOMY YCBOCHHE MaTepHasia JUCHUILTUHBI JOHKHO MPOUCXOAUTH MOCTENEHHO U
HCIMPEPBIBHO OT 3aHATHA K 3aHATHIO. OT U3y4YCHUs] CBOMCTB U OCOOCHHOCTEH MUKPO-
OpraHU3MOB K NOHUMAaHHIO UX POJIM B Onocdepe U )KU3HU YelIOBeKa.

10.1. Buabl 1 popMbl OTPAOOTKH NPOMYIIEHHBIX 3aHATHI

Cryaent, mponyCTUBIINK 3aHATHE, 00s3aH B JBYXHEIENbHBII CPOK BO BHE-
ypO4HOE BpeMsi, B COOTBETCTBUH C pacHHCaHUeM OTPaOOTOK, BHIMNOJHUTH MPOMYIIEH-
noe [13. /Ins aToro Heo6X0AMMO CaMOCTOSITENNFHO MPOPadOTaTh NPOMYLIEHHYIO TEMY,
otpabotath 13 u 3amuTuTh paboty y aexypuoro npenoaasarens. [locne storo cae-
JaTh COOTBETCTBYIOLIYIO 3aIMCh B JKypHaJe 10 YUETY OTpaOOTaHHBIX 3aHSATHUI.

[Ipn HEBO3MOKHOCTH OTPabOTATh 3aHATHE B PEKOMEHIYEMBIE CPOKH, CTYICHT
IUIIET KOHCIIEKT U 3alOJHIACT B paboyeil TeTpaau TaOJIUIbl, OTHOCSIIHUECS K MPOILy-
IIICHHOM TeMeE, 3aTE€M 3alUIIacT paboTy Yy MperoJaBaTes.

11 MeToanyeckue peKOMEHAALMH NPENoAABATEIsIM 10 OPraHu3aluu 00yueHust
0 TUCHUIIHHE

Jli11 ocBOCHUA J1a60PaTOPHOTO MPAKTHUKYyMa HEOOXOIUMO JICTIUTh CTY/ICHTOB Ha
HeOounbIume rpynsl (10-12 yenoBek) 1 obecnieueHUs 0€30MacHOCTH MPOBOIUMBIX
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paboT M MOBBIMICHUS Ka9eCTBA O0YyUCHHUS.

C uenpio co3manus yclnoBui nisi ooecnieueHus 3(hPEeKTUBHOTO UCTIONB30BaHUS
y4eOHOTO BPEMEHH, JaHHBIC TPYIINHI HA 3aHATUSIX NENATCA Ha Opuraabl mo 2-3 4eno-
Beka. Pabora Opuragamu co37aeT YCIOBHS sl OJAHOBPEMEHHOTO BKIIIOYCHHS B
y4eOHBIH MPOIECC BCEX CTYIEHTOB 0€3 HCKIIOYEHHS, MPOUCXOAUT COBMECTHAsS TO-
3HaBaTeNIbHAs ACSITENbHOCTD, CO3MAETCs cpeaa oOpa30BaTeNbHOrO OOUICHHS U peatu-
3yeTCs MPUHITUI 0OpaTHOM CBS3M.

12 OcoOeHHOCTH peasu3anun JAUCHUIINHDBI 1/ HHBAJIU/I0B U JIUIL C
OTPAHNYE€HHBIMH BO3MOKHOCTSIMH 3[I0POBbBSI

[Tpodeccopcko-negarorndeckuii cocTaB 3HAKOMUTCS ¢ TICUXOJIOTO(DU3HOTIOTH-
YeCKUMH OCOOCHHOCTSIMH OOYUAIONUXCS HHBAIUOB M JIUI[ C OTPAHMYEHHBIMU BO3-
MO>XHOCTAMM 3/I0POBbS, UHJIUBUIYATbHBIMU MPOTpaMMaMU PeaOUITUTAIIUN UHBAJIH-
noB (npu Hainuuuu). [Ipy HEOOXOIUMOCTH OCYIIECTBISCTCS JOIOJIHUTENIbHAS TI0]I-
JIep’KKa TPETNOIaBaHus TICUXO0JIOTAMH, COLMAIBHBIMU PAOOTHUKAMH, MPOIICIITAMUA
MOJIFOTOBKY aCCHUCTEHTaMH.

B cooTBercTBUMU ¢ METOAMYECKUMH peKkoMeHaanusMu MunobOpuayku PO B
Kypce TpeanoaraeTcs UCHOIb30BaTh COLMAIBHO-aKTUBHbIE U Pe(ICKCUBHBIE METO-
Jb1 O0yUYEHHS], TEXHOJIOTHH COLMOKYJIBTYPHOM peaduiuTalnu ¢ Lelblo OKa3aHus Imo-
MOIIIH B YCTAHOBJICHUH MOJTHOICHHBIX MEKIMYHOCTHBIX OTHOIICHUU C APYTHMH CTY-
JICHTAMH, CO3JaHUU KOMQOPTHOTO TICHXOJOTHUYECKOTO KIuMaTa B CTYJICHYCCKOM
rpynne. Ilonbop u pa3paboTka y4eOHBIX MaTEpPHAIOB MPOU3BOJATCA C Y4ETOM
MIPEIOCTABICHUS MaTepHalia B pa3IuyHbIX opMax: ay/TUadbHOM, BU3yaJIbHOU, C UC-
MOJIb30BAHUEM CICITHATBHBIX TCXHUUECKUX CPEACTB U MHGOPMAIIMOHHBIX CUCTEM.

CornacHo TpeOOBaHUAM, YCTaHOBJICHHBIM MuHOOpHayku Poccuu K mopsaxky
peanuzalnuu 00pa3zoBaTEIbHON NEATEIBHOCTH B OTHOIICHUM WHBAJIKIOB W JIHI[ C
OB3, He00X0IUMO UMETh B BUAY, UTO:

1. unBanuabl U quna ¢ OB3 mo 3peHuto UMET NpaBo NPUCYTCTBO-

BaTh HA 3aHATHAX BMECTE C aCCHCTEHTOM, OKa3bIBAIOIIMM OOydaroIeMycsl He-

00X0IMMYIO TIOMOIIIb;

2. uHBaIMABL 1 auna ¢ OB3 no cinyxy MMEIOT NpaBo HAa UCIOJIb30Ba-

HUE 3BYKOYCHUJIMBAIONICH armaparypsbl.

[Ipn mpoBeneHun MPOMEXYTOUHOM aTTeCTallK MO JUCIHMILTHHE oOecrednBa-
eTCsl COOMIOJICHUE CIICTYIOMIUX OOIIUX TPCOOBAHUI:

o IIPOBE/ICHUE AaTTECTAlUU [JIsl WMHBAIUAOB B OJIHOM ayJUTOPUU

COBMECTHO C OOYyYaloIlIUMHKCS, HE SBJISIONIMMUCS MHBAIMIAMH, €CIU ITO HE

co3facT TPYAHOCTCH JUIsI MHBAIMIOB U HMHBIX OOYYaIOIIUXCS MPHU MPOMEKY-

TOYHOM aTTECTaLUU;

o IPUCYTCTBHE B AYIUTOPHH ACCUCTEHTAa (ACCHUCTEHTOB), OKa3bIBa-

IOUIET0 O0y4aloUMMCsl WHBAIMAaM HEOOXOAMMYIO TEXHHYECKYIO MOMOILb C

y4€TOM MX WHAMBUAYAIbHBIX 0COOEHHOCTEH (3aHATh padouee MeCTo, epeiBH-

raTtbesi, MPOYUTATh U OQOPMUTH 33JJaHUE, OOIIATHCS C HK3aMECHATOPOM);
o I0JIb30BAaHUEC HEOOXOJUMBIMHU OOYyUaIOIIUMCA WHBATUIaM TCXHU-

YECKMMH CPEACTBAMU TPU MPOXOKICHUM MMPOMEKYTOUHON aTTeCTaIlH C yde-

TOM UX UHJIUBUIYATbHBIX OCOOCHHOCTEH;
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