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AHHOTALUA
padoueii nporpammsbl yueOHoi nucunmuinabsl b1.B.J1B.05.03
«Pu3M0J10rUsi MUKPOOPTaHU3MOBY, VI MOATOTOBKHU 0aKajaaBpa mo
Hanpasjaennto 05.03.04 I'mgpomereoposiorusi, HanpaBJjeHHOCTh KiiumaTuye-
ckas 0e30IaACHOCTD
Ieab ocBOCHUSI AUCHUILIMHBI
Ilensro ocBoenus aucuuiinabl b1.B.J1B.05.03 «®u3nonoruss MUKpOOpraHu3-

MOB» SBJISIOTCS (POPMUPOBAHHUE Y CTYJCHTOB YHUBEPCAIbHBIX KOMIICTCHIINN (WMHIH-
katopbl) YK 1.1 VK-1.1; YK-1.2; VK-1.3; VK-1.4; YK-1.5; YK-6.1; YK-6.2; YK-6.3;
VK-6.4; YK-6.5, o0OecreunBarOmnuX KOMIUICKC TEXHOJIOTHYECKOM MOATOTOBKH II0 CO-
BPEMEHHBIM HAIPaBJICHUSM arpOXWMHH, TTOYBOBEIACHUS, MUKPOOUOJIOTHH, OMOTEX-
HOJIOTHH, arpOHOMUU ¥ (OPMHUpPOBAHHME MPEACTABICHUN 00 OCHOBAaX CTPOCHUS WU
CBOMCTB MOJICKYJIIPHBIX CTPYKTYp, XapaKTEPHBIX JJIT MUKPOOPTaHU3MOB, OMOXUMH-
YECKMX U KHHETHUUYECKUX XapaKTEPUCTHKAX pOCTa U METaOOIUYSCKHUX IyTeH MHKPO-
OpraHHU3MOB, a TaK)XE€ M3yUYCHHE OCOOCHHOCTEH PEeryJsiud MeTa0oJIM3Ma MUKPOOP-
TaHU3MOB B COOTBETCTBUHU C (OPMYJIUPYEMBIMU KOMIICTCHIIUSMH C MPUMEHEHHUEM
COBPEMEHHBIX HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH Il pelIeHUs
HAyYHBIX, yYE€OHBIX, MPAKTUYCCKUX, METOAMYCCKUX, WH(OPMAIMOHHO-TTOMCKOBBIX
3a/1a4 B OMOJIOTHYCCKUX HAyKax W pean3allii COOCTBEHHBIX 3HAHWH B MHHOBAITMOH-
HBIX c(hepax eCTECTBEHHBIX HaYK.

3amauyu TUCUMILTHHBI:

> noJiy4eHure 0a30BbIX MPEICTABICHUN O CTPOCHUH, CBOMCTBAX U (DYHKITH-
X MaJIbIX ¥ OOJIBIIUX MOJIEKYJT KJIIETOK MUKPOOPTaHU3MOB, MTPOIIECCaxX TPAHCIIOPTA U
MUATAHUS] MUKPOOPTAHU3MOB, POCTE U Pa3BUTHUH, a TAKXKE MpOoLieccax, MPOUCXOISIINX
B KJIETKaX U 00€CTIEUNBAIOIINX KU3HENCATEIbHOCTh OAKTEPHil;

> -M0JIyYEHUE MPEACTABICHHS O MPUKIAJIHBIX ACIIEKTaX METOJ0B KYyJIbTH-
BUPOBAHUS U BOBMOXKHOCTSIX PETyJISIIIUU 0OMEHa BEIIECTB JJIsl HCTIOJIb30BAHUS B
OMOTEXHOJOTUYECKON TPOMBIIIJIEHHOCTH;

> BlIaJieHre uHopMaImen 0 pa3IudHbIX METOJIaX KyJIbTUBUPOBAHUS U
OIICHKA BO3MOXHOCTH MMPUMEHEHUS dTUX METOOB JIJISI 3asBJICHHBIX 1IEJICH;

> pUOOPETEHHS] HABBIKOB PaO0Thl ¢ MUKPOOPTaHU3MaMU;

> yMeHHE 000CHOBAHHO BBIOHMPATh COOTBETCTBYIOIIUN METO] UCCIIEA0BA-
HUS 111 pEIICHUS MPAKTUYECKUX 3a]1a4;

»  YMEHHE CaMOCTOSTEIbHO paboTaTh ¢ y4eOHON, HAyYHOU U CIIPABOYHOMN
JUTEPATYPOi, BECTH MH(DOPMAITMOHHBIN TTOUCK.

MecTo TUCHUILIMHBI B Y4eOHOM Iu1aHe: /ucuuminHa « DU3uonorus MUKpPO-

OpraHU3MOB» BKJIIOYCHA B BAapPHATHUBHYIO YacTh MEPEYHS JUCIUIUIMH 1O BHIOOPY -
TUCHMILTUHBI (Moayau) mo BbIOopy 5 ([AB.05S). Peanuzanus B nucuuminie «Pu-
3MOJIOTHST MUKpoopranu3zMoBy TpedoBanuiit ®I'OC BO, OITOIT BO u yueOHoro ma-
Ha no Hanpasyienuto 05.03.04 I'mapomereoposorusi.

TpeGoBanus K pe3yJbTaTaM OCBOEHHS JUCUMILIMHBI: B PE3YJIbTaTE OCBOE-
HUS JUCIUIUTMHBI GOPMUPYIOTCS CIEAYIOIINE YHUBEPCATbHbBIE KOMITETEHIUU:



VYK-1.1; YK-1.2; VK-1.3; YK-1.4; YK-1.5; YK-6.1; YK-6.2; YK-6.3; YK-6.4; YK-6.5
Kparkoe cogep:xanue TUCHUIINHBI:
O6bem nucuumuinabel b1.B.JIB.05.03 «®u3uonorus MUKpOOPTraHU3MOBY» CO-

CTaBJISIET 2 3a4YETHBIX €JMHMIbI, BCETO 72 yaca, U3 KOTOpbIX 32,25 cOCTaBIsECT KOH-
TakTHas paboTa oOydJaromierocs ¢ npemnoganateneM (16 yacoB 3aHATHSA JIEKIIMOHHOTO
tumna, 16 daca npakruueckue padoThi), 39,75 4acoB COCTaBISET CaMOCTOSITEIIbHAS
pabota oOyuaroierocs (B T.4. BKJIIO4ast 9 4acoB MOATOTOBKH K 3a4eTy). Jucuuriuna
b1.B.JIB.05.03 «®u3nonaorus MUKpOOPTaHU3MOBY YUTAETCS CTYJICHTaM 2 -TO Kypca
uHctutyTa 300TexHuu u Ouonoruu PIAY-MCXA wum. K.A. Tumupszesa. Oto
ONpAaBJIaHHO, TAK KaK 3HAHUS IOJyYEHHbIE B PE3yJbTaT€ OCBOEHUS TUCLUIUIMHBI
HEOOXOIMMBI ISl JaJIbHEHIIIEro nu3ydeHus: onosiorndeckux Hayk. CTpyKTypa cojzep-
JKaHUST YYEOHOW JUCHMIUIMHBI BKJIIOYAET TaKU€ AUAAKTUUECKUE €IUHUIIBI, KaK pas-

JCJbI U TCMBbI:

Tema Ne 1 Masbie MOJIEKYJIBI KJIETKU, UX JIOKAJIU3AIUS B KJIETKaX MUKPOOPTaHU3MOB
Y BUPYCOB.

Tema Ne 2 bonbiire MONEKYJIIbI KIIETKH, UX JIOKATU3alys B KIETKAX
MHMKPOOPTraHU3MOB U BUPYCOB.

Tema Ne 3 TIpornecchl TpaHCIOPTAa ¥ MUTAHUE MUKPOOPTaHU3MOB.

Tema Ne 4 ®uznonorust pocra MUKpOOpraHu3MoB. BinsiHue puznueckux u
XMMHUYECKUX (PaKTOPOB HA POCT MUKPOOPTaHU3MOB.

Tema Ne 5 OcHoBHBIE MEXaHU3MBI OOMEHA BEIIECTB U IPe00pa30BaHusl SHEPTUH.

Tema Ne 6 bpoxkeHnue.

Tema Ne 7 ITonmHOE U HEMOJIHBIE OKUCIIECHUS.

Tema No 8 TlepeHoc 271eKTPOHOB B aHadpOOHBIX yCIOBUX. Mcnoib3oBaHue Heopra-
HUYECKHUX JIOHOPOB BOJOPOAA.

Tema Ne 9 @oroTpodubie bakTepuu 1 POTOCUHTES.

OO0masi TPy10eMKOCTh TUCHMIIMHBI: COCTABISCT 72 4. (2 3a4. e]1.)
IIpome:KyTOYHBIH KOHTPOJIb: 3a4€T B 4-0M ceMecTpe




1. Illeau ocBOeHUS AUCHUILIMHbI

Heab ocBOeHUSsT AUCHUNIMHBI

Ilensro ocBoenus aucuuiinabl b1.B.J1B.05.03 «®u3nonoruss MUKpOOpraHu3-
MOB» SIBJISIIOTCS (DOPMUPOBAHUE Y CTYJACHTOB YHUBEPCAIBHBIX KOMIIETCHIIUN (MHIH-
katopel) YK 1.1 YK-1.1; VK-1.2; YK-1.3; YK-1.4; YK-1.5; YK-6.1; YK-6.2; YK-6.3;
VK-6.4; YK-6.5, o0ecreunBarOmnuX KOMIUICKC TEXHOJIOTHYECKOM MOATOTOBKH II0 CO-
BPEMEHHBIM HAIPaBJICHUSM arpoOXWMHHU, TTOYBOBEIACHUS, MUKPOOUOJIOTHH, OMOTEX-
HOJIOTHH, arpOHOMUU U (OPMHUPOBAHHME MPEACTABICHUI 00 OCHOBAaX CTPOCHUS WU
CBOMCTB MOJIEKYJISIPHBIX CTPYKTYpP, XapaKTEePHBIX JJII MUKPOOPraHU3MOB, OMOXHUMHU-
YECKUX M KMHETHUYECKUX XapaKTEPUCTUKAX POCTA U META0OJUYECKUX MyTeH MUKPO-
OpPraHU3MOB, a TaK)Ke M3yUYEHHE OCOOCHHOCTEH PEryJisiiiui MeTaboJiM3Ma MUKPOOP-
raHU3MOB B COOTBETCTBUU C (POPMYJIMPYEMBIMH KOMIIETCHIUSAMH C MPUMEHEHUEM
COBPEMEHHBIX HWH(MOPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJOTUN JUIsl pelieHUs
HAyYHBIX, YYEOHBIX, MPAKTUYECKUX, METOJAMYECKUX, WH(OOPMAIIMOHHO-TTOMCKOBBIX
3a/1ay B OMOJOTMYECKUX HAyKax U pean3alii COOCTBEHHBIX 3HAHUN B MHHOBAI[MOH-
HBIX c(hepax ecTeCTBEHHBIX HaYK.
3axayu AUCUMILIUHBI:

»  ToJydeHue 0a30BBIX MPEACTABICHUI O CTPOCHUH, CBOMCTBAX U (QyHKITH-
SIX MaJIBIX U OOJIBIIUX MOJIEKYJI KIETOK MUKPOOPTaHU3MOB, MpOoIleccax TpaHCIopTa U
MUATAHUSI MUKPOOPTAaHU3MOB, POCTE U Pa3BUTHUH, a TAKXKE MPOIIeccax, MPOUCKOISIINX
B KJIETKaX U 00€CIeUnBAIOIINX KU3HEAECATEIbHOCTh OAKTEPHIL;

> -MIOJTyYEHUE TIPECTABICHUS O MPUKIAJHBIX aCTIEKTaX METO/I0B KYJIbTH-
BUPOBAHUS U BO3MOXKHOCTSIX PETyJISIIIUU 0OMEHa BEIIECTB JJIsl HCTIOJIb30BAHUS B
OMOTEXHOJIOTMUECKON MPOMBIIIIIICHHOCTH;

> BIaJieHNEe MHGOPMAIIMEH O Pa3IMYHBIX METOJIaX KyJIbTUBUPOBAHUS U
OLICHKA BO3MOYXHOCTH MTPUMEHEHUS 3TUX METOAOB JJIs 3asBJICHHBIX LIEJIEH;

> PUOOPETEHHS HABBIKOB PAOOTHI ¢ MUKPOOPTaHU3MaMU;

»  yMeHHe 000CHOBaHHO BHIOMPATh COOTBETCTBYIOIINI METOJI UCCIIECIOBA-
HUS 17151 pEUIECHUs MPAKTUYECKUX 3a/1ad4;

> YMEHHUE CaMOCTOATENIbHO padoTaTh C y4eOHOM, HAYUYHOUH M CIIPaBOYHOM
JUTEPATYPO, BECTU MH(DOPMAITMOHHBIN MTOUCK.

2. MecTo IMCUUIJIMHBI B YUeOHOM Ipolecce

JMucunminaa «Du3nonaoruss MUKpOOPTaHU3MOB)» BKJIIOUEHA B BapUaTUBHYIO
4acTh MEPEYHS IUCHUIUIMH IO BBIOOPY - AUCHUIUIMHBI (MOJIYJIH) IO BBIOOPY 5
(JIB.05S). Peanuzamus B nucrurinie «OU3nonorus MUKpOOPraHU3MOBY TPeOOBaHUI
dI'OC BO, OIIOII BO u yueOHoro miuana o HanpasiaeHuto 05.03.04 T'uapomereo-
poJiorus.

Jucuunnraa «®uU3noIoruss MUKPOOPraHU3MOBY» SIBJIIETCS OCHOBOIOJIATAIO-
e 711 U3Y4YeHUs CIENYIOMUX TUCIUTLTNH: MeToasl 00paboTKU IKCIIEPUMEHTAb-
HBIX JaHHBIX, OcHOBBI OnomH(popmaTuku, [louBOBeAEHNE C OCHOBaMH TEOJIOTHH,
bunoxumus.



OCOOEHHOCTBIO TUCIUTUIMHBI SIBISETCS TO, YTO B Y4E€OHOM Kypce MOMHUMO
JICKIIUHA, TPEAYCMOTPEH MPAKTUKYM, B KOTOPOM CTYACHTHI 3HAKOMSITCS C OCOOEHHO-
CTSIMH CTPOCHHUSI, PA3BUTHSI, TUTAHUS U KYJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB. [loutn
BCE€ 3aHATHSI TIPOBOJIATCS B HHTEPAKTUBHOM (hopme (paboTa B MaJbIX Tpymmax, Tpym-
MOBOE 00CYK/ICHUE).

PabGouas mporpamMmma qucUUIUIMHBL « DU3UOJIOTUSI MUKPOOPTAHU3MOBY JIJIsl UH-
BaJIUJIOB U JIUI C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI pa3padaThIBaCTCs MH-
JTMBUAYaJIbHO C YYETOM O0COOCHHOCTEH NMCUXO0(PU3UIECKOT0 Pa3BUTHS, UHIUBHUIYalb-
HBIX BO3MOYKHOCTEH U COCTOSIHUSI 3JTOPOBBSI TAKMX 00yJarOIIHUXCHI.

KoHTpoib 3HaHUM CTYyACHTOB MPOBOAMUTCS B (popMe TEKyIIeH U MPOMEKYTOU-
HOU aTTecTalllu.

Tekymas arrecTaluusi CTyJE€HTOB — OIICHKA 3HAHUN U YMEHHUI TIPOBOAUTCS TO-
CTOSTHHO Ha JIaOOpaTOPHBIX 3aHATHSIX C TOMOIIBIO OIPOCOB, TECTOBBIX 3aJIaHU,
OIICHKH CaMOCTOSTEJIbHOU pabOThI CTYJIEHTOB U CPOKOB CAa4M BBIMOJHEHHBIX PadoT,
a TAaK’K€ Ha KOHTPOJILHOM HeJee.

[IpomexyTouHast aTTeCTallvsl CTYJICHTOB MMPOBOJUTCA B hopMe - 3aUeTa.

3. [lepevyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 AUCHHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3y/IbTaTaAMH 0CBOEHHS 00pa30BaTeJIbHOM
NMPorpaMMblI

OO6pa3zoBaresibHbIC PE3yJIbTaThl OCBOCHUS JUCHUILIMHBI 00YUYarOIIUMCS, MPe/-
CTaBJICHEI B Ta0uHIE 1.

4. CTpyKTYypa U cCoAepKaHUe TUCUUILINHBI
4.1 PacnipenesieHre TPYA0EMKOCTH IMCIUIJIMHBI 10 BUAAM PadoT

O6mast TpyJ0€MKOCTh AUCIUIUIHMHBI cOcTaBisieT 2 3ad.enl. (72 daca), ux pac-
npeesieHre o BUaaM padoT MpeacTaBiaeHo B TabmuIe 2.



TPCGOBaHHH K pe3yJbTaTaM 0CBOCHHUSA y‘l€6HOﬁ ANCIHHUIIIMHbBI

Taomuna 1

B pesynbprare n3ydenus yueOHON AMCIUTIIMHBI 00yYaIONINECs JIOIDKHBIL:

MEHSTH CUCTEMHBIN IoaxXo[

JJI pCHICHU S TTOCTABJICHHBIX

3aaa4

Haxonut n kputnue-
CKU aHAJIU3UPYET UH-
dhopmaruto, He0OX0-
JUMYIO JUISl pELICHHUS
IIOCTABJIEHHOM 3a/1auu

Malluy Ha 6YMa)KHI>IX n
9JIEKTPOHHBIX HOCUTEIISX,
CYIIHOCTb CHCTEMHOTO
MO/JIX0/1a, MPUHIIUITBI KOH-

CTPYKTUBHOM KPUTHKH,
METO/Ibl aHAJIN3a U CUHTe-
3a uH(opmanuu

Ne Koz Copnepxanue WNHaukaTopsl kKoMrie-
/| OMIE KOMITETCHIINH (WK €€ YacTH) TEeHIUH 3HATh yMETh BIIAJICTh
TEHIUU
VK-1.1 [Ipon3BOaAUTE OUCK UH-
dbopMmaruu Ha OyMasKHBIX
CriocoObl moucka HHQOpP- | U IEKTPOHHBIX HOCUTE-
MaIuy Ha OyMaXHBIX U | JIAX, IPUMEHSITH CHCTEM-
Auanmsupyer 3ajady, | 9ICKTPOHHbBIX HOCHTEISX, | HbI MOXO/ ISl PeLCHHUs
BBIJICJISAS e¢ 0a30BbIE CYIIHOCTb CUCTEMHOTO | IIOCTaBJICHHBIX 3a/a4, UC- | MeTO10710rnei Hay4YHO-
COCTABJISIOIINE, OCy- | [IOAXO/1a, IPHHIMIIBI KOH- |  I10JIb30BaTh KOHCTPYK- I'0 MBIIILICHHS
IIECTBISIET JEKOMIIO- CTPYKTHBHOU KPUTUKH, TUBHYIO KPUTHUKY B XO4€
SUIMIO 3a1aUK METO/Ibl aHAJIM3a U CHHTE- | MPOU3BOJICTBCHHBIX JHC-
3a nH(opManun KYCCH{, OCYIIECTBIISATh
aHaJIM3 U CUHTE3 UH(OP-
Cnioco0eH ocyIIecTBIATh Maruu
MTOUCK, KPUTUYECKUM aHAITN3 YK-1.2 [Ipon3BOaAUTE MOUCK HUH-
1 VK. | cuHTe3 UH(pOpMaLUH, IPH- ¢dopmaruu Ha OyMasKHBIX
CriocoOsI morcka HHPOP- | U ANEKTPOHHBIX HOCUTE-

JSX, IPUMEHSTh CUCTEM-

HBIN MTOAXOJ AJIS PELEHUS

MOCTaBJIEHHBIX 3aj1a4, UC-
I0JIb30BAaTh KOHCTPYK-

TUBHYIO KPUTHKY B X0J1€

IIPOU3BOJCTBEHHBIX JIUC-
KYCCHH, OCYILIECTBIIATh

aHaJu3 ¥ cuHTe3 UHpOp-

MaIuu

Hasrpixkamu moncka u
KPUTUYECKOTO aHaIn3a
uH(popmanuu, Heo6xo-

JUMOM JJi pelIeHus 1o-
CTaBIICHHOH 3aJ1a4u

YK-13

Merononoruro TeopeTH-

PaCCManI/IBaeT BO3-
MOKHBIC BaApUAHThI
pCliCHUs 3a/1a4H,

YCCKOI'0 U SKCIICPUMCH-
TAaJIbHOT'O UCCJICJOBAaHUS,

[IpuMeHnaTH pa3nuuHbIe
BAPUAHTHI PEILEHNUS 3a-
J1a4, OLIEHNBAst X JOCTO-

CranmapTHBIMU METO-
JlaMU PELLIECHUS [I0CTaB-
JIEHHBIX 337134, OIpeie-

HWHCTB 1 HCJOCTATKHU

IMPUHIHMIIBI CUCTCMHOI'O

JIA UX JOCTOMHCTBA U
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OoncHuUBasg UxX 10CTO-
HWHCTBA U HEJOCTATKU

MOAXO0/Aa JIJISl PEIICHUs
[IOCTaBJIEHHBIX 33124

HEAOCTAaTKH

YK-14

I'pamoTHO, TOTHYHO,
apryMEeHTUPOBAHHO
dbopmupyer cob-
CTBEHHBIE CYXKJCHHS U
ouieHkH. OTinnyaer
(haKkThI OT MHEHUH,
UMHTEpIpeTaui, oue-
HOK U T.JI. B pacCyx-
JCHUSX TPYTHX
Y4aCTHUKOB JESITEIb-
HOCTH

Otnuune GakToB OT MHE-
HUM, UHTEpIpETAUH,
OLICHOK U T.JI. B PacCyx-
JNEHUSX IPYTUX YYaCTHH-
KOB JIESITEJIbHOCTH

AprymeHTHpOBaHHO (op-
MHUPOBATh COOCTBEHHBIE
CYXJICHUS M OIICHKH 110
HauOoJiee pacpocTpa-

HEHHBIM TEOPUSIM OHOJIO-

THYECKUX HAYK

ApryMeHTUpOBaHHO
dhopmupoBaTh coo-
CTBEHHBIE CYXKJIEHUS U
OILIEHKH IO HaWJIeHHON
uH(popMauu

YK-15

Ornpenenser u O1eHu-
BAET MOCIIEICTBUSA
BO3MOJKHBIX pEHICHUN
3a/1a4u

HpI/IHI_[I/IHLI KPpUTHUYCCKOT'O
MBIIIJICHU ST

OneHuBaTh NpakTUye-
CKYIO 3HAUMMOCTb Hayu-
HOTO UCCIIEI0BaHMUS

[IpuMeHsITh CUCTEMHBIN
IIOAXO/ UIsl PEIIECHUS
MIOCTaBJICHHBIX 3a/1a4 B
YCIIOBUSIX, TPUOJIMKEH-
HBIX K IPOU3BO/ICTBEH-
HBIM

YK -6

CriocobeH yrpaBisiTh CBOMM
BpEeMEHEM, BBICTPaMBaTh U
peaIn30BbIBATh TPAEKTOPHUIO
CaMOpPa3BHUTHS HA OCHOBE
MPUHIUIIOB 00Pa30BaHUs B
TEUEHUE BCEU KU3HU

YK-6.1

[Ipumensier 3HaHuE O
CBOHUX pecypcax U ux
npezenax (JIMYHOCT-
HBIX, CATYaTHBHBIX,
BPEMEHHBIX U T.]1.),
JUISl YCIIEIIHOTO BhI-
MIOJTHEHHUST TIOPYUCH-
HOM paboTHI -

Bunel pecypcos (yinu-
HOCTHBIX, CHTYaTHBHBIX,
BPEMEHHBIX U T.JI.) U X
npesensl, He0OX0IUMbIe
JUISL YCTIEIITHOTO BBITIOJN-
HEHHsI TOpYUYEHHOH pabo-
TBI; TPUHITATIBI ¥ METOTBI
CaMOpPa3BUTHUS U CaM000-
pa3oBaHMA.

BricTpauBarts u peanuso-
BBIBaTh TPAEKTOPHUIO Ca-
MOpPa3BUTHS HA OCHOBE

MPUHIIUIIOB 00pa30BaHUs

B T€UEHHE BCEH KU3HU.

CrocoOHOCTBIO peau-
3allMM HAMEYEHHBIX 11e-
JIeN AeATENBHOCTH C
Y4E€TOM YCIIOBHH,
CPEICTB, TNYHOCTHBIX
BO3MOXKHOCTEH, ITAIlOB
KapbepHOT'0 POCTa, Bpe-
MEHHOU MEPCIEKTHUBBI
pa3BUTHUSA JEATEIBHOCTH

U TpeOOBaHMI PhIHKA

TpyAa.

YK-6.2




ITonnMaeT BaXXKHOCTh
TJIAHUPOBAHUS TIEP-
CIIEKTUBHBIX LIejIel

CcOOCTBEHHOH €es-

TEIBHOCTHU C YYETOM

YCJIOBUU, CPEICTB,
JIMYHOCTHBIX BO3MOXK-
HOCTEH, 3TaroB Kaphb-
€pHOr0 pocTa, Bpe-
MEHHOH NEPCIEKTHUBBI
pPa3BUTHS JESATEIBHO-
CTH U TpeOOBaHUIA
pBIHKA TpyJia

Bunel pecypcos (sinu-
HOCTHBIX, CHTYaTHBHBIX,
BPEMEHHBIX U T.JI.) U UX
Hpeenbl, He0OXOAUMBIE
JUIsl YCIIEIITHOTO BBITOJ-

HEHUS TOPYYEHHOH pado-

TBI; IPUHIIUIIBI 1 METOIBI

caMopa3BUTHUS M CaMO00-
pa3oBaHMUA.

BeicTpauBars 1 peanuso-
BbIBaTh TPACKTOPHUIO Ca-
MOpPa3BUTHS HA OCHOBE

MPUHITUIIOB 00pa30BaHMs
B TE€UCHHE BCEH KU3HH.

CriocoOHOCTBIO peanu-
3allMM HAMEYCHHBIX 1ie-
JIeH 1eATENBbHOCTH C
Y4E€TOM YCIIOBHH,
CPEICTB, INYHOCTHBIX
BO3MOXKHOCTEH, 3TAIloB
KapbepHOIo pocTa, Bpe-
MEHHOH ITEPCIEKTHUBBI
pa3BUTHUS JEATEIBHOCTH
U TpeOOBaHUI PhIHKA

Tpyna.

YK-6.3

Peanmzyer Hameuen-
HBIE LIEJIU JEATEIbHO-
CTH C YYETOM YCJIO-
BHH, CPEJCTB, JINY-
HOCTHBIX BO3MOKHO-
CTEH, 3TaroB Kapbep-
HOTO POCTa, BPEMEH-
HOM NEPCIEKTUBbI
Pa3BUTHS JESTEIBHO-
CTH U TpeOOBaHUI
pBIHKA TpyJia

VYcinoBus, cpeacTsa, aud-
HOCTHBIE BO3MOKHOCTH,
ATanbl KapEPHOTO POCTa,
BPEMEHHBIE MEePCIIEKTUBbI
PasBUTHA ACATCIIBHOCTU U
TpeOoBaHUs PhIHKA TPyAa

DopMyIupoBaTh LENIN
JESTENIbHOCTH C yU4ETOM
YCIIOBUH, CPEACTB, JIN4-

HOCTHBIX BO3MOKHOCTEH,
9TAaIOB KapbepPHOTO POCTA,
BPEMEHHOH NEPCIEKTUBbI
pa3BUTHSA NEATEIBHOCTH U
TpeOOBaHUI phIHKA Tpya

Hagsikamu peanusanuu
HaMEUYEHHBIX LeJIen Jesl-
TEIBHOCTHU C YYETOM
YCIIOBUH, CPEACTB, JI1Y-
HOCTHBIX BO3MOKHO-
CTEM, ITarOB KapbepHO-
ro pocTa, BPEMEHHOU
MIEPCIIEKTUBBI PA3BUTHS
NEeSITeTLHOCTH U Tpebo-
BaHUU PbIHKA TpyZAa

YK-6.4

Kputnuecku onenu-
BaeT 3((HEeKTUBHOCTh
WCTIOJIh30BAHUS BpE-

MEHHM U JAPYTHX pe-
CYPCOB TIpH peIICHUs
MOCTaBJICHHBIX 3a/1a4,
a TaK)K€ OTHOCHUTEIIh-
HO TMOJYYEHHOTO pe-

[TpuHIMIIBI U METOIBI
YIPaBJIEHUS BPEMEHEM.

OnTumasbHO yIpaBiATh
CBOUM BPEMEHEM J|Is ca-
MOpPa3BUTHSI HA OCHOBE
IPUHIIUIIOB 00pa30BaHUs
B TEYEHUE BCEH )KU3HMU.

Haseikamu npuoOpere-
HUS HOBBIX 3HAHUI U
HaBBIKOB; ONITUMAILHOT'O
yIIpaBJICHUS CBOUM Bpe-
MEHEM JIJIsl caMOpa3BU-
THSI HA OCHOBE TIPUHITH-
OB 00pa30BaHUs B Te-
JeHNE BCCH JKU3HMU.
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3yJIbTAT

YK-6.5

JleMoHCTpHUpYET UH-
Tepec K yuebe U uc-
I0JIb3YET MPEJOCTaB-
JsieMble BO3MOYKHOCTH
JUIsl IpUOOpETEHNUs
HOBBIX 3HAaHUU U
HaBbIKOB

MCTOAEBI, CII0COOBI moJay-
YeHHS HOBBIX 3HAHUM U
HaBBbIKOB

MIPOSIBJISITH UHTEPEC K
yuebe, UCI0JIb30BaTh
IIPEIOCTABIIIEMBIE BO3-
MO>KHOCTH ISl IPHOOpeE-
TEHUS HOBBIX 3HAHUH U
HaBBIKOB

HaBbIKaMU IMPUMCHCHU A

HOBBIX 3HAHHI 1 HABBI-

KOB B Oyymieit npocgec-

CHOHAIILHOM JesTeTbHO-
CTHu
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4.1 PacnipenesieHue TPyI0EMKOCTH TMCUMILVIMHBI 10 BUIaM padoT mo

ceMecTpaMm
Tabmura 2
PacnpenesieHue TPy10€MKOCTH JHCHUILIHHBI 0 BHIaM PadoT MO ceMecTpam
TpynoémkocTh
Buj yuedHoii paboThI BT O cemect=
qac. scero pam
2
OO6masi TPy10€MKOCTDb TUCIUIUIMHBI IO YYCOHOMY TUTaHY 72 72
1. KonrakTHas padora: 32,25 32,25
AyautopHas pabora 32,25 32,25
8 MoM uucue:
aexyuu (J1) 16 16
npaxkmuueckue 3ausmus (113) 16 16
KOHMAaKmHas paboma Ha npomexcymourom konmpo.e (KPA) 0,25 0,25
2. CamocrosiTesqibHasi padora (CPC) 39,75 39,75
Penpooykxmusnas camocmosmenvuas paboma. @opmuposa-
HUe U YCBOEHUe COOepIHCanUus KOHCNeKma Jekyuti Ha base pe-
KOMEHOOBAHHOU JIeKMOPOM VHUEOHOU Iumepamypul, 6KIOUAs 30,75 30,75
ungopmayuonHvle 0bpazoeamenvhvie pecypcvl (1eKmpoHHble
VUeOHUKU, INeKMPOHHbLE OUOIUOMEKU)
Iloozomoska k 3auemy (KOHMpo.v) 9 9
Bu/1 IpoMeKyTOYHOT0 KOHTPOJISI: 3auer
4.2 Conep:kanue JUCHUIINHBI
Tadanuna 3

TemaTnyeckuii NUIaH y4eOHOM M CIUTIIHUHBI

HanmenoBaHue pa3ie/ioB U TeM JUCHUILIMH AU AN O W B
) Bcero | J 3 IIKP pHast
BCEro padora CP

Tema No 1 Masbie MOJIEKYJIbI KIIETKH, UX 7 2 2 3
JIOKAIU3aIvs B KJIETKaX MUKPOOPTaHU3-
MOB U BUPYCOB.
Tema Ne 2 bosbiine MOJIEKyIbl KJIETKH, UX 7 2 2 3
JIOKAIN3aIvs B KJIETKaX
MHUKPOOPTaHU3MOB U BUPYCOB.
Tema Ne 3 ITpoueccel Tpancniopra u 7 2 2 3
MTUTaHWE MUKPOOPTaHU3MOB.
Tema Ne 4 @usnosorus pocra 7 2 2 3
MHUKpPOOpraHu3MOB. Biusiaue pusndeckux
U XUMHUYECKUX (PaKTOpOB HA POCT
MHUKPOOPTaHU3MOB.
Tema Ne 5 OcHOBHBIE MEXaHU3MBI OOMEHA 7 2 2 3
BEIIECTB U MPe0OPa30BaHUs SHEPTHH.
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HaunmenoBanue pa3aesioB U TEM TUCHUIIIINH AYJII/ITOPHaﬂ paﬁOTa BHeayHHTO
N Bcero | JI 113 IKP pHas
(yxpynuénro) BCEro padora CP
Tema Ne 6 bpoxenue. 7 2 2 3
Tema Ne 7 [lonHOe M HEMOJIHBIE OKHCIIE- 7 2 2 3
HUSL.
Tema Ne 8 IlepeHoC 37IEKTPOHOB B aHAd- 7 2 2 3
pOOHBIX ycioBusX. Mcrnoap3oBaHne HEOP-
TaHUYECKUX JIOHOPOB BOJIOPO/IA.
Tema Ne 9 @orotpodusie 6aktrepun u ¢po- | 6,75 6,75
TOCHHTE3.
Konmaxmmuas paboma na npomesicymou- 0,25 0,25
Hom konmpone (KPA)
Iloocomoska k 3auemy (KOHMpPOIv) 9 9
Bcero 3a 2 cemecTp 2 16 16 0,25 39,75
HToro mo aucunminme 12 16 16 0,25 39,75

Tema Ne 1 MaJible MOJIeKYJIbI KJICTKH, UX JIOKAJIU3ALMSA B KJIETKAX MHUK-
POOPraHu3MoOB U BUPYCOB.

Bopa, a30T, HeopraHudeckue COJId, OPraHUYECKUE KUCIOThI, AMUHOKHUCIIOTHI,
[JIMLEPUH, JKUPHBIE KUCJIOTHI, IPOCTHIE CaXapa, MOHOHYKJIEOTHU/IbI, BATAMUHBI.

Tema Ne 2 Bojbliue MoOJIeKYJIbl KJIETKH, UX JOKAJIH3AUMA B KJETKAX
MHUKPOOPraHU3MOB U BUPYCOB.

HyxkiienHoBBbIE KUCIOTHI, OEIKH, TOJUCAXapUJibl U TIUKOHBIOTATHI, JIUIUIALI U
JIMTTIOKOHBIOTATHI.

Tema Ne 3 IIpoueccbl TpaHCIOPTA ¥ MUTAHUE MUKPOOPTaHU3MOB.

[Tepenoc BemecTB uepe3 MmemOpaHnbl. [laccuBHBIN U aKTUBHBIN TpaHCTOpT. Bu-
JIbI TTACCUBHOTO TpaHcmopTa. Buapl aktuBHOTO TpancnopTa. [IoTpeOHOCTHE MUKPOOD-
raHU3MOB B XMMUYECKUX dJIeMeHTax. JlobaBouHbIe BemiecTBa. MicTounuku yrieponaa
v sHepruu. [IuTaTenbHble cpelbl U YCIOBUA pOocTa. BUabl MUTATENBHBIX CPEI U OCO-
OCHHOCTHU UX NMPUMEHEHUs. TUIbI MUTAHUS MUKPOOPTAHU3MOB B 3aBUCUMOCTH OT HC-
TOYHHUKA SHEPTHUH, JOHOPA AJIEKTPOHOB W MCTOYHHUKA YIJIEPOJa. Y CIOBUS JJIs KYJib-
TUBUPOBAHUS MUKPOOPTraHW3MOB (OTHOIIIEHHE K TeMrieparype, pH, kucimoponay).

Tema Ne 4 ®u3zuoJi0rusi pocTa MUKPOOPraHn3MoB. Binsinue ¢pusnyecknx
U XUMUYECKHX (paKTOPOB HA POCT MUKPOOPIraHU3MOB.

DJIEKTUBHBIE METOJIbl KYJbTHUBUPOBAHUS: HAKOMUTEIbHBIE KYJIbTYpPbl, YHCTas
KYJIbTYypa, CMEIIaHHbIE KYJIbTYyphl. MaccoBasi KyJIbTypa Ha TBEpPION MOBEPXHOCTH.
[leproguyeckoe U HEMPEPHIBHOE KYyJbTHUBUpPOBaHUE. OCHOBHBIE TapaMETPhbl pOCTa B
nepuoandeckon Kynbrype. [Tapamerpsl kpuBol pocta. KuHernka pocta MHUKpoopra-
HU3MOB. [Iporiecchl CyCeH3MOHHOTO WK TIIyOMHHOTO KYJIbTUBUPOBAHMUS: EPUOIH-
4yecKkoe, riIyOMHHOE W MNPOJJIEHHOE MEePUOANYECKOE, MHOTOIMKINYECKOE, MOJyHe-
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MpPEPHIBHOE M HEMNPEPHIBHOE KyJIbTUBHpOBaHWE. HempepbiBHOE KyJIbTUBUPOBAHMUE,
€ro XapaKTepHUCTHKA.

[Tepuoauueckoe U HEMPEPHIBHOE CUHXPOHHOE KYJIbTUBUPOBAHUS. METOIbI T10-
Jy4YeHHs] IPOTOIJIACTOB MHUK- pOOpPraHu3MoB (Oakrepwuii, rpudoB). PeBepcus mpoto-
IJ1aCTOB OakTepuil M MHUIICNUAIBHBIX TpUOOB. BiusHue paznuyHbix (akKTOpOB Ha
pocT Mukpoopranu3zMoB. [logaBienue pocra u rudeiab MUKPOOPTaHU3MOB MO JEH-
CTBHUEM Pa3IUYHBIX areHTOB. MeTo/Ibl aCeNTUKUA U aHTUCENTUKU. MeToAbl CTEPHUIIU-
3aI[U¥ U KOHCEPBUPOBAHUS.

Tema Ne 5 OcHOBHbIE MeXaHU3MbI 00MeHa BellleCTB M MpPeodpa3oBaHUs
JHEePrum.

DHepreTUUecKue pecypebl, 00IIast XapaKTepUCTUKa YHEPreTUYECKUX MpOoLec-
COB, JIB€ (DOPMBI PHEPTUHU, IHEPTrETUUECKUE 3aTpaThl U KOHCEPBUPOBAHHUE SHEPTUH,
yTH KaTaboJIM3Ma reKkcos.

Tema Ne 6 bpoxenue.

OO01as XxapakTeprucTUKa MPOILIECCOB OPOKEHUSI, CHUPTOBOE OPOKEHUE, MOJIOU-
HOKHCJIOE OpoKEHHEe, MacCISTHOKUCIIOe OpoKeHHue, aleTOH-OyTUIIOBOE OpoKeHUE,
CMEIIIaHHOE OPOKEeHUE, MPOMUOHOBOKUIIOE OpOKEHHE.

Tema Ne 7 IlosiHOe ¥ HeMOJIHbIE OKMCJICHUS.

AnpobHoe npixanue. [{ukin TpukapOOHOBBIX KUCIOT.

JlpixaTenpHas 1elb mepeHoca 31eKTpoHoB. OkucnurensHoe pochopummpona-
Hue. OOpa3oBaHuEe YKCYCHOM KUCJIOTHI M JIPYTUX OPraHUYECKUX KUCITOT, TpaHchop-
Mallys BeIIeCTB U 00pa3oBaHNEe BTOPUYHBIX aHTUMETAOOIUTOB.

Tema Ne 8 IlepeHoc 3/1eKTPOHOB B aHAIPOOHBIX yciaoBusix. Mcnoib3oBa-
HHMe HEOPraHMYeCKHUX IOHOPOB BO0POA.

Jenutpudukanyss 1 BOCCTAHOBIIEHHE HUTpaTa, 0Opa3oBaHUE CEPOBOJOPOIA
IIPY BOCCTAHOBJICHUU CEPHI U CylibPoTa, 00pa3oBaHNe METaHa U aleTaTa Mpu BOCCTa-
HOBJIEHUM KapOoHarta, BoccTaHoBjIeHHE HOHOB xkene3a (III) mo xemeza (II). Oxucie-
HUE aMMHaKa U HUTPUQPUKAIKS, OKHUCICHUE BOCCTAHOBIICHHBIX COCIMHEHUN CEphl U
JBYXBAJICHTHOTO JKeJIe3a, MOJICKYJIIPHOTO BOJIOPO/ia U (PUKCAIIHSI YTIIEKHUCIIOTO rasa.

Tema Ne 9 ®ororpodHbie OakTepuu U poTOCHHTE3.

dotoTpodHble OakTepuu, peakiuu (POTOCHHTE3UPYIOLIEro arrmapara, QoTto-
XUMHUYECKHE MPOIIECChl U MYTU AJIEKTPOHHOTO TPAHCIOPTa, 0Opa30BaHUE BOCCTAHO-
BUTENISI TPU POTOCUHTE3E U SIK30T€HHBIE JJOHOPHI AJIEKTPOHOB.

4.3 Copep:xanue J1a00paTOPHBIX PadOT M KOHTPOJIbHBIX MEPONPUSTHIA
4.3 Jlekuun/mpakTudecKue 3aHATHS

Taomuna 4
Coaep:xaHue JIeKIUH/MPAKTUYECKUX 3aHITUHI U KOHTPOJIbHbIE MEPONPUATHSA
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Haspare pas Ne Tem, Ne u nasganue |POPMHDPY-| Buja koH- Koid-Bo
Ne ni/mn ena TeN})bl JeKnuii/ npakTudecknx | ¢MbI€ TPOJILHOTO 4ACOB
’ SaAHATHI KOMIle- | Mepomnpusi-
I13 Ne 1. Metoabl pa3py-
Paspy KonTpoib
IICHUS KJICTOK TSI BBIJIC-
JICHUS ¥ OTIPEJICIICHHUS BRHTOHCHIA
P VYK-1; |3amanus B pa-
KOMITOHEHTOB KJIETOK. Me- . 2
YK-6 | 6oueii TeTpa-
TOJIBI OTIPEICITICHHS CO- 1 KOHTPOITD
Tema 1 Manmie NepKaHus OeJKa B KIIET- ag agOTa
MOJICKYJIBL - KIICT  gax MUKpOOPraHU3MOB. P
1 [<u, MX JoKanmm3a-
Uss B KIETKaxX
MHUKpPOOpPTaHU3-
MOB U BUPYCOB.
Jlexkmusa Ne 1. Mainsie Mmo-
_ [Iposepka
JIEKYJIbI KJIeTKH, uX Joka- |  YK-1;
KOHCITeKTa 2
JU3aIus B KJIETKaX MHK- YK-6
JEKITAH
POOPTaHU3MOB U BUPYCOB.
I13 Ne 2. Metonap! uccne- KonTpons
Tema 2. bonb- | 10BaHMsA OMOXMMHUYECKOH |  VK-1; BBITOTHCHNA 5
3aJIaHUsI B pa-
IMe MOJICKYJIBl | aKTUBHOCTH MHUKPOOpPTa- YK-6 Souei P
KJIETKH, UX JIOKA- HI3MOB oHeH TeTpa-
2 JIN3anus B KJIET- Ad
Kax mukpoopra- | Jlekuusi Ne 2. Bosibiine MooBenKa
HU3MOB U BUPY- | MOJICKYJIbI KJIETKH, uX Jo- | YK-1; POBED
KOHCITeKTa 2
COB. KaJIn3anus B KiieTkax Muk-| YK-6 PO
POOPTaHU3MOB U BUPYCOB
Jlexkumsi Ne 3. TTporecchl VK-1- [IpoBepka
TpaHCIIOPTA U TUTAHUE VK 6’ KOHCITeKTa 2
MHUKpPOOPTaHU3MOB JEKITUN
I13 Ne 3. MeToasl onpe/ie-
Tema 3. TIpouiec-| jeppg uncna Gaxrepuii u
g |CPI TPAHCHOPTA M| GakTepuambHOI MacCHI. Kontposib
ITATAHAC MUKPO- | TTomydyeHne HAKOMTUTE b~ .| BBITIOJTHEHUS
OpraHmu3MoB > YK-1,
p © | HOM M METOMBI BBIICICHHS | yrp (o |3A7AHUA B pa- 2

YUCTOU KYJIBTYPhl MUKPO-
opranu3moB. O1eHKa 4u-
CTOTBI BBIJICICHHOMN KYJIb-

TYpBL.

Ooueli TeTpa-
hivys
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Tema 4. ®usuno-|rus pocta MUKPOOPraHU3-

Jlexknus Ne 4. dusnoio-

[Iposepka
TTOTHS pocra] MoB. Biusiaue gpuznue- YK-1, POBED
KOHCITEKTa 4
MUKPOOPTaHU3- | CKUX U XUMHYeCKuX ak- | YK-6 P—
MOB. BnusiHue| TOPOB HA pOCT MUKPOOP-
duznyeckux U TaHU3MOB.
XUMUYIECKUAX
(axropos M4 113 Ne 4. TTomasnenue po- KonTtpons
OCT MHKPOOpTa-
P POOPTEY 12t ruGens MHKpoopra- |  VK-1: BRITOTHCHIA
HI3MOB. . 3amaHus B pa-| 2
HU3MOB 101 JENCTBUEM VK-6 .
Ooueli TeTpa-
pPa3TUYHBIX areHTOB. w
Jlekums Ne 5. I
_ OBEpKa
OCHOBHBIEC MEXaHU3MBI YK-1; PR
KOHCIIEKTa 2
oOMeHa BemecTs 1 peod-|  YK-6
JEKINH
pa30BaHUSI SHCPTHH.
I13 Ne 5. Ouenka pocra
MHUKpPOOPTaHU3MOB Ha
Tema S. OCHOB-| TBepOif M KUIKON NHTA-
HBIC MCXaHHU3MBbITenpHOM cpene. [Iurarens-
OOMeHa BELIECTB|HpIe Ccpelbl, UX U3rOTOBJIC- KonTpoib
1 1IpeoOpa3oBa-| yue, CTEPUIM3ALMSA U TIPHU- VK-1- BBIITOJIHEHUSA
HIs1 DOHCPI'HH. MEHEHHE C LICJIbIO KYJIbTH- VK 6’ 3aJlaHus B pa- 2
BUpOBaHusA U quddepeH- Ooueit TeTpa-
IIUAIIA MUKPOOPTaHU3- m
MOB. 3yueHue ocobeHHO-
CTell pocTta OakTepHii Ha
BUCMYT-CYJIb(DUT arape u
arape 9HJ0.
, [Iposepka
YK-1,
Jlexmus 6. bpoxenue KOHCIIEKTA 2
YK-6
JICKITAH
Tema Ne 6. bpo- .
coHIe POI3 Ne 6. DHepreTuyecKuit Konrpossb
MeTaboJI3M. MOJIOYHO- VK-1: BLITOTHCHUA
3aJ]aHusl B pa- 2
Kucioe u MacisHokucioe | YK-6 .
5 Ooueli TeTpa-
PO’KEHHE. w
(1] -
Tema Ne 7. Ilon Jexuus 7. TlonHoe u He- | YK-1: [Iposepka
HOC WM HEIOJIHBIE KOHCIIEKTa 2
TIOJTHBIE OKUCIICHHUS. YK-6
OKHUCJICHUSI. JEKIHUH
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I13 No 7. KOHCTpYKTUBHBI
MeTaboau3M. OOpa3oBaHue
Y 3HAYCHUE aHTUOMOTUKOB KOHTOITH
JUIs 00pa3yIONIMX HX Op- yK.1: | BPITOTHEHHA
TFaHU3MOB. MeTO/IbI BBISIB- VK 6’ 3a/1aHus B pa- 2
JeHUs aHTHOMOTHKOB. KO- Ooueli TeTpa-
JUYCCTBECHHOE OIpe/Ieie- Ax
HUE JIeWCTBUS aHTUOUOTH-
KOB.
Jlexuus 8. [Tepenoc aiek-
TPOHOB B aHA3POOHBIX
Tema Ne 8. Tle{ P P VK-1: Iposepka ,
peHoc  HrexTpo-|YCIOBHAX. Ucnons3oBanue VK-6 KOHCITEKTa
HOB B aHa’p00-| HCOPraHMIECKUX JOHOPOB JICKINH
HBIX  YCIIOBUSX. BOJIODOJA.
lcrionb3oBanne KoHTpob
HEOPraHUYECKUX BEIIOMHCHIS
pora. MIPUPOHBIX BEILIECTB. YK-6 Goueii TeTpa-
hiy’ |
KonTpoib
BBITIOJIHEHUS
Tema Ne 9. do- CamocrosiTtesibHasi pado- 3a1aHus B pa-
TOTpOoHBIC Oak- Ta CTy1I€HTA. VYK-1; | Goueii TeTpa- 6.75
Tepun U (GoTo-| CUTyallMOHHBbIE 321241 YK-6 IIU. ’
CHHTE3. mo Temam 1-9 Pemenue cu-
TYyalMOHHBIX
3a7a4
Taoauna S
4.4 IlepeyeHb BONPOCOB /IJIsi CAMOCTOATEBHOT0 U3yYeHN sl JUCHUILTUHBI
Tabmuia 4
Ne No TeMBI Ilepeyens paccMaTpuBaeMbIX BOIIPOCOB JIsI
n/n ) CaAMOCTOSITEJILHOTO M3y4YCHUS
Tema Ne 1 Ma-
JIbIE MOJICKYJIbI
ORI 1X 110 IIpopaboTka 1 MOBTOpEHHUE JICKIIMOHHOTO MaTepHaja U MaTe-
1 Kanméuml 5 puana ydeOHHKOB M Y4eOHBIX TTocoOuit. M3yuenune matepuana
' 10 TEME JIEKIINHU, KOHCYJIbTUPOBAHUE U MPOBEPKA JTOMAIIIHUX
KJIETKaX MUKPO- . .
3a1aHUM TTOCPEACTBOM AIeKTpoHHOM ouThl YK — 1; YK - 6
OpraHU3MOB U
BHUPYCOB.
2. Tema No 2 [TpopaboTKka U NOBTOPEHUE JEKIIMOHHOTO MaTepuajla u MaTe-
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IlepeyeHb paccMaTpUBaeMbIX BOIPOCOB ISt

Ne
Ne TeMbI
n/n CaMOCTOSAITEJILHOI0 H3Y4YeHUS
Bonbuime mone- | puana yueOHUKOB M yueOHBIX Tocobuii. M3yuenne matepuana
KYJIbI KJIETKHM, UX | IIO TEME JIEKIMHU, KOHCYJIbTUPOBAHUE U NTPOBEPKA JOMAIITHUX
JIOKAJIN3aIus B 3aIaHUH TTOCPEACTBOM AIeKTpoHHOM mouThl YK —1; YK - 6
KJIETKaX MUKPO-
OpraHU3MOB U
BHUPYCOB.
Tema Ne 3 IIpo-
HeCChl ThatC [IpopaboTka U NOBTOPEHUE JIEKUMOHHOTO MaTepraja U MarTe-
p puana yyeOHUKOB U yueOHBIX TocoOuit. Mzyuenune matepuana
3. | mopTa u mUTaHue
110 TEME JIEKINHU, KOHCYJIbTUPOBAHUE U MTPOBEPKA JOMAIIHUX
MHKPOOPTraHu3- . . .
MOB 3aJlaHuil MocpeICTBOM 31eKTpoHHOM nmoutel YK —1; VK - 6
Tema Ne 4 @u-
3MOJIOTUS POCTa
MUKpPOOpIraHu3-
VOB, BIyisine [IpopaboTka U NOBTOPEHUE JIEKIIMOHHOTO MaTepuasa U MarTe-
' puana y4eOHMKOB U Y4eOHBIX TocoOuil. M3yuenune marepuana
4, bu3nuecKux u
10 TEME JIEKIIUU, KOHCYJIbTUPOBAHNE U MPOBEPKA JOMAIIHUX

XUMUYECKUX
dbakTopoB Ha
pOCT MUKPOOP-
TaHU3MOB.

3aJIaHAI TTOCPEICTBOM AIeKTpoHHOU ouThl YK — 1; YK - 6

Tema Ne 5 Oc-
HOBHBIE MeXa-
HU3MBI OOMeHa
BEIIIECTB U TIpe-
oOpa3zoBaHuUs

SHEPTUH.

[TpopaboTka 1 MOBTOpPEHUE JICKITMOHHOTO MaTepraja U MaTe-
puana y4eOHMKOB U Y4eOHBIX TocoOuii. M3yuenune matepuana
10 TeM€ JISKIINH, KOHCYJIbTUPOBAHNUE U MTPOBEPKA JOMAITHUX
3aIaHUH TTOCPEACTBOM AIeKTpoHHOM TouThl YK —1; YK - 6

Tema Ne 6 bpo-
JKEHHUE.

[IpopaboTka 1 NOBTOPEHUE JICKIMOHHOTO MaTeprasa U Marte-
puana ydeOHMKOB U Y4eOHBIX TocoOuil. M3yuenune marepuana
10 TeMe€ JIEKIIMH, KOHCYJIbTUPOBAHNUE U MTPOBEPKA JOMAITHUX
3alaHui ocpeACTBOM AeKTpoHHOM mouthl YK —1; YK - 6

Tema Ne 7 Iog-
HOE U HEMOJIHBIE
OKHUCJICHUS.

[TpopaboTka 1 MOBTOpEHNE JIEKIIHOHHOTO MaTepHralia U MaTe-
puasia yueOHMKOB U yueOHbIX nocoOuil. M3yuenue marepuana
0 T€ME JIEKIIMH, KOHCYJIBTUPOBAHUE U MMPOBEPKA TOMAITHUX
3aIaHUH TTOCPEACTBOM AIeKTpoHHOM 1ouThl YK —1; VK - 6

B aHa3POOHBIX
ycioBusx. HMc-

OpPraHUYCCKUX

Tema Ne 8 Ilepe-
HOC DJICKTPOHOB

IIOJB30BAHUC HC-

JOHOPOB BOOO-

[IpopaboTka 1 MOBTOpEHUE JEKIIMOHHOTO MaTepuasa U MaTe-
puana y4eOHMKOB U y4eOHBIX mocoouit. 3yuenue matepuana
10 TEME JICKIIMHU, KOHCYJIbTUPOBAHUE U MPOBEPKA TOMAITHUX

3a1aHUM TTOCPEACTBOM AIeKTpoHHOM ouThl YK — 1; YK - 6

poja.
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Ilepeyenn paccMaTpuBaeMbIX BOMPOCOB J1JIAA
CaMOCTOSITEJILHOTO H3Y4Y€eHHS

Ne TeMbI

Tema Ne 9 @oro-
TpodHbBIE OaKTe-
puu 1 POTOCHH-

[IpopaboTKka u MOBTOpEHNE JIEKIIHOHHOTO MaTepHralia U MaTe-
puana yyeOHUKOB U yueOHBIX TocoOuil. M3yuenune matepuana
0 TeM€ JIEKIIMH, KOHCYJIbTUPOBAHUE U MTPOBEPKA JOMAITHUX

TC3.

3a/TaHU# TTOCPEACTBOM AIeKTpoHHOM outhl YK — 1; YK - 6

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

Tabmura 5

HpI/IMeHeHI/Ie AKTUBHbLIX 1 HHTCPAKTUBHBIX Oﬁpa30BaTeﬂbeIX TEXHOJIOT UM

HaumeHoBaHMe HCIIOJIb3Y-
Ne eMbIX aKTUBHBIX U HHTEpP- | Kou-Bo
Tema u popma 3aHATHSA
n/n AKTHUBHBIX 00pa3oBaTe/ib- | YacoB
HBIX TEXHOJIOTUI
Tema Ne 1 Manbie MOJEKYJIbI nH(pOpMaITMOHHO-
1. | KJIeTKH, uX JIOKaJIU3alus B KIETKaxX JI KOMMYHHUKAIIMOHHAS 2
MHKPOOPTaHU3MOB H BUPYCOB. TEXHOJIOTUSL.
Tema Ne 2 bosbliiie MOJIEKYJIbI nH(pOpMaITMOHHO-
2. | KJIEeTKH, X JIOKaJInU3aIus B KJIETKaxX JI KOMMYHUKAIIMOHHAS 2
MHUKPOOPTraHU3MOB U BUPYCOB. TEXHOJIOTUSL.
MH(POPMALIMOHHO-
Tema Ne 3 IIporeccsl TpaHcopTa Gop
3. J KOMMYHHKAIIMOHHAs 2
Y IUTAaHUE MUKPOOPTAHU3MOB.
TEXHOJIOTUSL.
Tema Ne 4 @usnosiorus pocra
nH(MOPMAITMOHHO-
MUKPOOpraHu3mMoB. Biusuue ¢du-
4, JI KOMMYHUKAIIMOHHAS 2
3UYECKUX U XUMUYECKUX (PaKTOPOB
TEXHOJIOT UL
Ha pOCT MUKPOOPTaHU3MOB.
Tema Ne 5 OCHOBHBIE MEXaHU3MBI nH(pOpMaITMOHHO-
5. | oOmena BemecTB U npeoOpa3oBa- JI KOMMYHUKALIMOHHAS 2
HUSI DHEPTUHU. TEXHOJIOT UL
nH(OPMAITMOHHO-
6. Tema Ne 6 bpoxenue. J KOMMYHHUKAIIMOHHAS 2
TEXHOJIOTUSL.
MH(POPMALIMOHHO-
Tema Ne 7 IlonHoe 1 HEMOJIHBIE (opwar
1. JI KOMMYHUKAIIMOHHAS 2
OKHCJIEHUS.
TEXHOJIOT .
Tema Ne 8 IlepeHocC 35IEKTPOHOB B
uH(POPMAIIMOHHO-
aHa’pOOHBIX ycioBUsX. Mcnob3o-
8 J KOMMYHHUKAIIMOHHAS 2
BaHWE HEOPraHMYECKUX JTOHOPOB
TEXHOJIOT UL
BOJIOpOJIA.
9 Tema Ne 9 @otoTpodubie OakTe- CP uH(POPMAIMOHHO- 6.75
puu ¥ HOTOCHUHTE3. KOMMYHHUKAIIMOHHAs '
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HaumeHoBaHMe HCIIOJIB3Y-
Ne eMbIX aKTUBHBIX U HHTEpP- | KoJu-Bo
Tema u dpopma 3anaTus
n/n AKTHUBHBIX 00pa3oBaTe/ib- | YacoB
HBbIX TEXHOJIOTH i
TEXHOJIOTHUA.

6. Texkymuii KOHTPOJIb YCIIEBAEMOCTH M MIPOMEKYTOUYHAS ATTECTAIUSA 110
UTOraM OCBOEHUSI JUCHUNITIMHBI

6.1. TunoBble KOHTPOJIbHBIE 32IAHUA WU HHbIE MATEPUAJIbI, HEOOXOAUMBbIE J1JIs1
OLIEHKH 3HAHWH, YMEeHHUI U HABBIKOB M (WJIN) ONBITA JeATeJTbHOCTH

Bonpocsl kK ycTHOMY onpocy
Tema Ne 1 MaJsible MOJIEKYJIbI KJIETKH, UX JIOKAJN3ALMS B KJIETKAX MHUK-
POOPraHu3MOB M BUPYCOB.

1. Bona sokanu3anus B KJI€TKaX MUKPOOPraHU3MOB

2. A30T noKanu3anus B KJIIETKaX MUKPOOPTraHU3MOB

3. Heoprannueckue conu J0Kaan3anus B KIETKaX MUKPOOPTaHU3MOB

4, Oprannyeckne KUCIOThI JIOKATU3ALHMS B KJIETKaX MUKPOOPTaHU3MOB,

5. AMMHOKHCIIOTBI, TJIMLEPUH, KUPHbIE KUCIOTHI, JOKAIU3AUsl B KIETKaX
MUKpPOOPraHU3MOB

6. IIpocThle caxapa JoKaJn3auus B KJIIETKaX MUKPOOPTaHU3MOB

7. MOHOHYKJIEOTH/IbI, BATAMUHBI. JIOKAJIU3aLKs B KJIETKaX MUKPOOPraHU3-

MOB
Tema Ne 2 BoJublime MoOJIeKYJIbl KJIETKH, MX JIOKAJM3ALMA B KJIETKAX
MHKPOOPraHU3MOB U BUPYCOB.
1. HyxkJjienHOBBIE KUCIIOTHI, OETIKH, MOJUCaXapuIabl U TITUKOHBIOTATHI, JTU-
MUAJIBI U JINTIOKOHBIOTATHI.
2. Metonbl pa3pylieHus KJIETOK IS BBIAEICHUS U ONIPEACTICHNUS KOMIIO-
HEHTOB KJIETOK. METOIbI OTpeieNieHUs CoiepKaHus OeKa B KJIeTKaX MUKPOOpra-

HU3MOB.

3. OmnpeneneHue GepMEHTATUBHONW aKTUBHOCTH MUKPOOPTaHHU3MOB.

4, AHaJIN3 HYKJIEMHOBBIX KUCJIOT U YIJIEBOJIOB B KJIETKaX MUKPOOPTaHU3-
MOB

5. MeTtops! uccienoBaHus OMOXUMUYECKONW aKTUBHOCTH MUKPOOPTaHU3-
MOB.

Tema Ne 3 IIpoueccbl TpaHCIOPTA ¥ MUTAHUE MUKPOOPTaHU3MOB.
[lepenoc BemiecTB yepe3 MEMOPAHBI.

[TaccuBHBIN ¥ AKTUBHBIN TPAHCIIOPT.

Buapl maccuBHOrO TpaHcnopTa. Buabl akTHBHOTO TpaHCIIOPTA.
[ToTpeOHOCTP MUKPOOPTaHU3MOB B XUMUYECKUX IJIEMEHTAX.

O s wnh e

JloGaBoUHBIE BEIIECTRA.
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HcTounuku yriepoaa u SHEPTUu.
[IuTaTenbHbIE CPEABI U YCIOBUS POCTA.

o N

Bupl muTaTeNnbHBIX Cpell 1 0OCOOCHHOCTH WX MPUMEHEHHSL.
9. THUIBl MUTaHUST MUKPOOPIaHU3MOB B 3aBUCUMOCTH OT MCTOYHUKA DHEP-
I'MH, IOHOPA MIEKTPOHOB U UCTOYHHUKA YIJIEPOAA.
10.  VYcnoBus s KyJbTUBUPOBAHUS MUKPOOPTraHU3MOB (OTHOLIEHHE K TEM-
neparype, pH, kuciaoponay).
Tema Ne 4 ®du3nosorusi pocta MUKpOOpPraHusMoB. Biusinue gpusuveckunx
U XUMHYECKHX (PAKTOPOB HA POCT MUKPOOPIraHU3MOB.
1. DNEeKTUBHBIE METOJbl KYJIbTHUBUPOBAHUS: HAKONMUTEIbHBIE KYJIbTYpPbI, YHCTAs
KYJIbTypa, CMELIAHHBIE KYJIbTYPBHI.
MaccoBas KyibTypa Ha TBEpAOU IIOBEPXHOCTH.
Ileproauyeckoe U HENPEPHIBHOE KYJIBTUBUPOBAHUE.
OcHOBHBIE TApaMETPBI POCTA B IEPUOAUYECKON KYJIBTYpE.
[TapameTps! kpuBO# pocta. KHHETHKA pOocTa MUKPOOPraHU3MOB.

o0k whN

[Tpomecchl CyCreH3MOHHOTO WU TIIYOMHHOTO KYJIHTUBHPOBAHUS: MTEPUOIAYC-

CKO€, TIIyOMHHOE W TMPOJJICHHOE MEePUOANIECKOE, MHOTOIIUKINYECKOE, TOJy-

HEIPEPHIBHOE U HEMPEPHIBHOE KYJIHTUBUPOBAHHE.

7 HermpepbiBHOE KyJIbTUBUPOBAHUE, €T0 XaPAKTEPUCTHUKA.

8. [Tepuonuueckoe n HEMPEPHIBHOE CHHXPOHHOE KYJILTUBUPOBAHUS.

9 MeToapl oJTy4eHHsI MPOTOILIACTOB MUKPOOPTaHU3MOB (OakTepuii, rpudoB).

10. PeBepcus mpOTOIJIACTOB OAKTEPHI U MUIIETTUATLHBIX TPUOOB.

11. Bnusnue paznuyHbIX (AKTOPOB HA POCT MUKPOOPTAHU3MOB.

12. TlomaBnenwe pocta W THOETh MUKPOOPTAaHU3MOB IO/ JIEHCTBUEM Pa3IUIHBIX
arcHTOB.

13. Meroapl acENTUKH U aHTUCEIITHKH.

14.  MeTonbl CTEpUIU3AINYA U KOHCEPBUPOBAHUS.

Tema Ne 5 OcHoOBHbIE MeXaHM3MBbI 00MeHA BellleCTB M NMpPeodpa3oBaHUA
IHEPTHUM.

1. DHEPreTUYEeCKUEe PEeCypChl, 00IIas XapaKTePUCTUKA SHEPreTHUCCKUX
MPOIIeCcCOB, JIBE (OPMBI DHEPTUHU, DSHEPTETHUECKHE 3aTpaThl U KOHCEPBHPOBAHUC
HHEPruu, MyTH KaTaboJIu3Ma rekcos.

Tema Ne 6 bpoxkenue.

1. OO0mast xapakTepucTuKa MPOIECCOB OpOXKEHUS, CIIUPTOBOE OpOKEHHUeE,
MOJIOYHOKHUCJIOE OpO’KEHME, MACISTHOKHCIIOE OpoKeHue, aleTOHOYTHUIIOBOE Oposke-
HUE, CMEIIAaHHOE OpOoXKEeHUE, TPOMMOHOBOKIIIOE OpOKEHHE.

Tema Ne 7 IloiHOe ¥ HeMOJIHbIE OKHMCJICHHS.

2. AspoOHOE JIbIXaHuE.
3. [{uxn TpukapOOHOBBIX KHUCIIOT.
4. JlpIxaTenpHas 1eTb MepeHoca MIEKTPOHOB.
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S. OxucnurensHoe hochopuarpoBaHHe.

6. OOpa3oBaHKME YKCYCHOM KHCIOTBI M JPYTUX OPIaHMYECKHX KHUCIIOT,
TpaHcopmMalysi BeIecTB U 00pa30BaHNe BTOPUIHBIX AaHTUMETaO0IUTOB.

Tema Ne 8 IlepeHoc 3/1eKTPOHOB B aHa3pOOHBIX ycjoBusAX. Mcnmoab3oBa-
HHE HEOPraHM4YeCKHUX JOHOPOB BOA0OPOAA.

1. Jlenutpudukaius 1 BOCCTAHOBJIEHUE HUTpaTa, 00pa30BaHUE CEPOBOJIO-
poJia pU BOCCTAHOBIIEHUU CEpPbl U CyIbh(oTa, 00pa3oBaHHe METaHA U areTaTa Mmpu
BOCCTAHOBJICHUU KapOoHaTa, BoccTaHoBieHUEe HOHOB xene3a (I11) mo xenesa (11).

2. OxucieHne aMMHuaka ¥ HUTPUGPUKALKS, OKUCICHUE BOCCTAHOBICHHBIX
COCMHEHHI cepbl U JABYXBAJCHTHOIO JKeje3a, MOJEKYJISIPHOTOo BOAOpoAa U (uKca-
LU YTIEKUCIIOTO Tasa.

Tema Ne 9 ®oroTrpodHbie OakTepuu U GoTOCHHTE3.

1. dortoTpodHbie OakTepuu, peakiuu (HOTOCHHTE3UPYIOIIETO armmnapara,
(GoTOXMMHUUYECKHE MPOIECCH U IMYTU 3JEKTPOHHOTO TPAaHCIOPTa, 0Opa30BaHUE BOC-
CTAaHOBUTEJS MPU (POTOCUHTE3E U IK30ICHHBIE JJOHOPHI 3JIEKTPOHOB.

Pa6ouas terpaas no nucuunianne b1.B./1B.05.03. «®u3unosnorusa Mukpoopra-
HHU3MOB»
1. Pabouas TeTpanp ayig npakTUyeckux 3aHsaTui no aucuuruHe b1.B.J1B.05.03.
«Dusnonorust Mukpoopranusmon»: M.: llentp omepatuBHoil momurpadun PIAY-
MCXA umenu K.A. Tumupszena, 2024.

Pabouast TeTpanb sIBISETCS HOBBIM BHJIOM Y4€OHO-METOAMYECKOTO MOCOOMUS.
[Tocobue conepkKUT HEOOXOUMbIE MaTepHalibl 10 U3YyUYEHHIO METOI0B MUKPOOHOIIO-
IrMYECKUX HccaenoBaHuid. Pabodas Terpaab cocTaBiieHa B COOTBETCTBUU C IpOrpam-
mou qucumiuinHel b1.B./IB.05.03. «®u3nonorus MUKpOoOpraHu3MoBy YacTs 3agaHui
JlaHa B BUJE HEMbIX TAOJIHI] U CXEM, MO3BOJISIONIMX 00€CTIEYUTh MPOrPaMMUPOBAHHBIN
KOHTPOJIb 32 YyCBOeHHEM Marepuaina. Kpome Toro, pabouyro TeTpaab CTyJIEHTbl MOTYT
UCMOJIb30BATh B KAYECTBE TEPMHUHOJIOTUYECKOTO cioBaps. B mocobue BkiItoueHb! BO-
pOChl CaMOKOHTpoJIsi. Pabouast TeTpap npeaHa3HaueHa Uil CTyI€HTOB, O0yYaroIyX-
cst mo HanpasieHuto noarotosku 05.03.04 I'uapomereoposorus

Kpurepuu ouenuBanusi padoueil Terpaau no JucCHUIJINHE.

v' Ha «omimuHO» oleHuBaeTcst pabora, eciu: paboTa BBHIMOJHEHA B 3aJaHHOE
BpEMs, CaMOCTOSITEJIbHO, C COOJIIOJICHHEM MOCIEA0BATeIbHOCTH, KAUYE€CTBEHHO U
TBOPYECKH; CTYJEHT MPaBUILHO BBITIOJHUI BCE YCIOBUSA 3aaHusl, 0€3 OlnOOK U UC-
MIPaBJICHUU.

v' Ha «xopo1io» oreHUBaeTcs paboTa, eciu: padoTa BBIIOJIHEHA C COOIIOIEHUEM
MOCIIEI0BATEIBHOCTH, IPHU BBIMOJIHEHUN OTJEIbHBIX YCIOBUHN JAOMYIIEHBI HEOObIINE
OTKJIOHEHUS; €CJIM CTYJEHT JOIMYCTHJI HECYIIECTBEHHbIE OLIMOKN WM CHIENIaHbl B pa-
00Te ucTpaBICHUS.
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v' OleHKa «yIOBIETBOPUTEILHO» BHICTABISETCS, €CIM: paboTa BBIIOJIHEHA B 3a-
JAHHOE BpPEMsI, CAMOCTOSITEbHO, HO OTIEJbHBIE YCIOBHS 3aJaHHsI BBINOJHEHBI C
omunOKaMu; paboTa BBITIOTHEHA HEOPEKHO MJTH HE 3aKOHYEHA B CPOK.
v' OrlleHKa «HCYJOBICTBOPUTEIILHO» BBICTABISIETCS, €CIIM: CTYICHT CaMOCTOS-
TEJIBHO HE CIPABUJICS C YCIOBUSAMHM 33JaHUS, MOCIEA0BATEIbHOCTh BBITIOJHEHHUS 3a-
JTaHUsl HApYILIEHA, MPU BBIOJHEHUH YCIOBUM 3a/laHMsl JAOIMYIICHBI OOJIbIINE OTKJIIO-
HeHus1, padoTa oopmileHa HEOPEKHO M MMEET HE3aBEPIIEHHBIN BUJI;, CTYJACHT TOJIb-
KO MMEET OUeHb CJIa00e MPEeICTaBICHUE O JUCIUILUIMHE U HEJOCTATOYHO, UK BOOO-
111€ HE OCBOWJI YMEHHUS [IPU PEIICHUHN 3a/1aHHUS.
CuryaunoHHbI€e 3a1a4M

3agaua 1. [Jonyctum, yto 3a 20 4acOB SKCIMOHEHIIMAIBHOTO POCTA YUCIIO KIle-
TOK B cycneH3uu Bo3pocio co 100 qo 100 00000, Haiinute Bpemsi reHepanuu.

3amaya 2. KyJbTypa pacTeT Ha IJIIOKO3€ C MapaMeTpamMu ypaBHEHHs MOHO
pmax =0,045 mun -1, Ks= 10-4 mounp/n1. [Ipn KakuxX KOHIIEHTPAIUAX TJIFOKO3bI MOKET
OBITH JJOCTUTHYTHI CKOPOCTH pocTa, cocTanstonue 30, 50 u 80% oT MakcUMalIbHOM.

3agaya 3. Ontumusanus pH nurarenbHONM Cpenbl MO3BOJIMIA U3MEHUTh BPEMS
YABOEHUA KyJIbTYpbI C 55 10 48 MuH. Kak BbI OLIEHUTE C ITOMOIIBIO IKCIIOHEHIUATIb-
HOM MOJIENIM pOCTa, HACKOJIBKO M3MEHHUTCS BpEMs JTOCTUKEHUS IIOTHOCTU IMOITYJIs-
muu 108 ki/mi1, ecnu KOHIEHTpalusi uHokyJsata 105 ki/min (M3MEHeHHeM KOHIICH-
Tpaiuu cyocTpaTa MOXKHO MpEeHeOpeyb.

3amaya 4. CaxapoMHIIEThl PacTyT Ha TJIFOKO3€ C KOHCTaHTOW MOHO paBHOM
-25Mmr/n1 .A) Bo ckoJIbKO pa3 U3MEHUTCS YJelbHasi CKOPOCTh POCTa MPU U3MEHEHUHU
KOHIIeHTpaIuu cyoctpara ¢ 0,510 20 mr/mn ?

3amaya 5. Poct MHMKpOOpPraHW3MOB Ha TJIKOKO3€ OIMCHIBAETCS INapaMeTpaMu
mozenu Mono: um = 0,3 u—1; Ks = 0,35 r/51, KoHIIeHTpalys II0KO3bI B MUTATEIILHOM
cpene 0,5 /1. OnpenenuTe yaeIbHYI CKOPOCTh POCTA.

3amaya 6. Poct MHKpOOpPraHW3MOB Ha TJIFOKO3€ OIMCHIBAECTCS NapaMeTpaMu
mozaenu Mowno: umax = 0,5 u—1, KS = 0,1 1/, koHIIEeHTpaIys TII0KO3bl B TUTATENb-
Holt cpene 10 r/im u ckopocth pazbaBienns(,4 u—1. KakoBa crarmoHapHasi KOHIICH-
Tpauus TJIF0KO3bI Ha BbIX0/1€?

3anaua 7. [Ipu KyJIbTUBUPOBAHUU B PEKHUME XeMOCTaTa OAKTEpHAIbLHON KYyJb-
Typbl OyJET JIM OHA BBIMBIBATHCS MPU CKOPOCTH pazdasieHus D = 0,2 yac-1, ecnu
Ks=0,2 a xoH1IeHTpalus riaoKo3bl s=11/11 ?

3amaua 8. [IpoTok BKIIOYAIOT, KOTJa JOCTUTAE€TCSI MAKCUMAaIbHBIN SKOHOMUYE-
ckuii ko3 dunment pasHeii y=0,4, 6momacca nipu 3ToM X=18,75 /1, (HauaIpHYyIO
M0xHO0=0) mpu D= 0,45 gac-1 , octarounas s =0,8 r/n ; Ks=0,2 r/n, KakoBa makcum
CKOPOCTb POCTA 3TOU KYJIbTYpPbI?

Kpurepuu oneHku:
OneHKa «OTJIMYHO0» BbICTABIISICTCS CTYACHTY, €CJIM ObLI JJaH OJIECTALIUN OTBET
C HE3HAYUTEIbHBIMU HEJIOUETAMH;
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O1eHKa «XOPOILI0» BBHICTABIISIETCS CTYICHTY, €CJIH B LI€JIOM Obljla MpOBeIeHa
cepbe3Has NOATOTOBKA, HO C PSAOM 3aMEYaHUM;

O1eHKa «y/10BJIETBOPUTEIBHO» BHICTABISETCS CTYACHTY, €CITU OTBET ObLI
HEIUTOXOW, OHAKO NMEIOTCS CEPbE3HBIEC HETOUETHI IIPH MMOATOTOBKE OTBETOB HA BO-
poc;

OueHka «HeyA0BJIeTBOPUTEIbHO» BbICTABIIECTCS CTYAEHTY, €CIIH HE ObLIO
OTBETA HA ITOCTABJICHHBIN BOIIPOC.

6.2. IIpuMepHBIii NepeYeHb BOMPOCOB K 3a4eTy MO0 AUCIHUIIINHE
1. @u3HoJIOrus POCTa MHUKPOOPraHU3MOB, KaK pasfen NOMYJIALMOHHOU
HKOJIOTHUH.
2. OCHOBHBIE 3aKOHBI ITONYJISIITUOHHON KOJIOTHH.
3. Tepmuueckuii cTpecc y MHKPOOPTaHU3MOB (TEIUIOBOM M XOJIOAOBOM

I0K). Perynsiust noABMKHOCTA MeMOpaHbl. bellku TenaoBOro M X0Jj0JA0BOr0 II0Ka.
OyHKIMHU LIATIEPOHOB.

4. CootHomenue nouatuit Poct u 6momacca. Ilpsmbie MeToasl onpexene-
HUS KOJIMYECTBA MUKPOOPTAaHU3MOB: ITOICYET IT0JI MUKPOCKOIIOM, B3BEIIMBAHUE.

S. Bapuantel metonoB. [IpenmyniecTBa, HEIOCTATKA U OTPAHUYEHHUSI B HC-
II0JIb30BAaHUU METOJIOB.

6. BiusiHME OKMCIMTEIBHO-BOCCTAHOBUTEIBHBIX CBOWCTB CPENbl U KUCIIO-
poJia Ha POCT MUKPOOPTaHU3MOB.

7. ITepuoanueckas KynbTypa - MOAENb JJs pacdyera MapaMeTpoB pOCTa.
VY nenpHas CKOPOCTh pOCTa U BPEMsI T€HEPALIUU.

8. SBnenue auccounanuy/Baprauu a3 y MUKpoopraHu3MoB. [Ipuyuunsl u

nposiieHrne. OCHOBHBIC THUIBI TUCCOIMAHTOB / BapuaHToOB. VX Mopdomornieckue u
(U3HOIOrNYECKHUE PA3TUYMSL.

Q. VYnenbHas CKOPOCTh pOCTa, BPEMsSI IreHepaliu, SKOHOMUYECKUH KO3(-
dburrenT, MeTaboIUTHIECKUN KOIPUIIMEHT - TTOHATHUS U CIIOCOOBI pacyeTa Mpu Te-
PUOJMYECKOM KYJIbTUBUPOBAHUH.

10. ®dusznueckne (PpakTopbl, BIMUSIONIME HA CYHIECTBOBAHME MHUKPOOPTaHU3-
MOB: TeMIlepaTypa, JaBJeHHE, OCBEIICHHUE.

11. Knaccuueckast kpuBasi pocTa MUKPOOPTaHU3MOB B NEPUOJUUYECKOM pe-
KHUMe, aHaIu3 ee ctafauil. OnpeneneHue napameTpoB pocTa rpauuecKuM crocoooM.

12.  pH crpecc y mukpoopranuzmoB. [laccuBHas 3ammra. AKTUBHAs 3allUTa
(vonHble KaHaubl, (epmMeHThl). Bonublil ctpecc. Ocmorrueckuil mok. OcMoperyis-
TOPHI.

13. OTKJIOHEHHE OT KJIACCHMYECKOM KpUBOW pocTa MNpU NEPHOIUYECKOM
KyJIbTUBHPOBAHUH.

14, OcobeHHOCTH W cnocoObl Tepejayu HacjeJACTBEHHOW WHQOpMaruu y
IPOKAPHOT.

15. [Mpunuun pabotel xemoctara. OCHOBHBIE XapaKTEPUCTHKU: paboumit
00BbEeM, CKOPOCTh MPOTOKA, CKOPOCTh pa3z0aBiIeHUs, KPUTUUYECKAss CKOPOCTh pa30aB-
nenusi. Knaccuueckast xeMoctaTtHas KpUBasi.
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16. duzuko-xuMudeckue (PakTophl, BIMSIONIME HA MHUKPOOPTaHU3MBI: aK-
THBHAs KUCIOTHOCTb, AKTUBHOCTB BOJBI U COJIEHOCTD.

17. Xemocrat — Teopuss Moo n HoBaka-Cuunapra. OTKIOHEHHS OT TEOPHUH
XEMOCTaTa.

18. Crpecc, Bb3BanHblM moBpexaeHusMu B JIHK. Oco6ennocts SOS-
OTBETa Ha CTpeCC.

19. Crpecc rosnonanus. Peakiyss MUKpOOPTaHU3MOB Ha TOJIOAHUE: CTPOTUI
OTBET, IEPEX0/] B HEKYJIbTUBUPYEMOE COCTOSIHUE.

20. MHorocraguitnsie cuctemsl. Typounocrar. Vcnonb3zoBaHue HenpepbiB-
HOT'O KYJIbTUBUPOBAHUS B IPOU3BOJICTBE U B (DYyHAAMEHTAIbHBIX UCCIIETOBAHUSAX.

21, OKUCHAUTENBHBIA CTPECC Yy MHMKPOOpPraHM3MOB. buosornyeckas poib
KHCIIOPOJIa.

22.  AKTUBHBIE (POPMBI KUCIOPOJAa U MEXaHU3M OKHCIMTEIBLHOTO CTpecca.
MexaHu3MBbI 3aIUThI OT OKUCIUTEIBHOIO CTpecca.

23. [TpuHIMIBI KIacCHPUKAIUS MPOIYKTOB, 00pa3yeMbIX MHUKPOOPTAHU3-

Mamu. O cooTHOIIeHUH (Da3 pocTa MPOAYLIEHTa U 00pa3yeMbIX UM MPpoayKkToB. Kune-
THKa 00pa30BaHKE MPOAYKTOB B MEPUOJUUECKOM PEIKUME.

24, Hcnonb3zoBanue (QuyopecleHTHBIX KpAacUTENed U MPOTOYHOU LIUTOMET-
pun 1 qudGepeHInpoBaHHOTO MOJICYETa KJIETOK MUKPOOPTaHU3MOB.

25. buornnenku — ocHOBHas (popma MHKPOOHBIX COOOIIECTB. XapaKTepHBIC
4yepThl OnoreHok Kunernueckue napaMeTpsl pocTa OUOTIIIEHOK.

26. Bnusnue nporniecca nuccornmanuy/Bapuanuu ¢as3 Ha pe3yabTaThl MUKPO-
OMOJIOrMUYECKUX HCCIEA0BaHNN U MUKPOOHBIE TEXHOJIOTUYECKUE MPOIIECCHI.

217. NMMoOMIM30BaHHbIE KIETKU. POCT MUKPOOPTaHU3MOB Ha TUIOTHBIX TH-
TaTEJIbHBIX CPe/lax B BUJIE€ KOJIOHUM.

28. MonekynsipHO-TeHETUUECKUE METO/bl KaYyeCTBEHHOI'O0 M KOJUYECTBEH-

HOTO yueTa: nojauMepasHas nemnsas peakius (I1L[P) B peasibHOM Bpemenu, ¢uyopec-
neHTHas rubpuauzanus in situ (FISH).

29. YucTeie U CMeIaHHbIC KyJIbTYPHhI. VICITOIh30BaHNE CMEIIAHHBIX KYJIBTYP
B OMOTEXHOJIOTHHU. POCT CMeIIaHHOW KyJIBTYPhI B IEPHOINIECKOM PEKUME U PEIKAME
XeMocTara.

30. OCHOBHBIE OTJINYHA B YCTPOMCTBE I€éHOMa y Ipo- U 3ykapuor. Cocras
T€HOMOB MPOKAPUOT: XPOMOCOMBI U BHEXPOMOCOMHBIE 3JIEMEHTHI. MOOUIIBHBIC dJe-
MEHTBI —BHJIbI 1 OCOOCHHOCTH.

31. DKOJIOTUYECKHUE CTPATETUH MUKPOOPTaHU3MOB.

32. KocBenHble METO/IBI OMPEeIeHHs] KOJIMYEeCTBAa MUKPOOPTAHU3MOB: pac-
CEB Ha TUIOTHBIE CPEJbI, METOJI MIPEACIBbHBIX pa3BeneHuit, Hedemomerpus. [Ipenmy-

meCTBa, HCAOCTATKHU U OT'PaHUYCHUSA B MCIIOJIb30BAHHMHN MCTO/JOB.
6.3 OnmcaHue oKazaTeae u KPUTCPUCB KOHTPOJIA YCIICBACMOCTH, OIMMCAHUC KAl OIICHUBAHUA

6.3.1 OueHoYHbIE CPEACTBA TEKYILIET0 KOHTPOJISI YCIIEBAEMOCTH

OHCHKa 3HAHUU CTYACHTOB ITPOBOJUTCH IO CIICAYIOIKUM KPUTCPUAM:

3aueTr CTYACHTY CTABHUTCs, CCIIN:
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1. 3HaHMs CTyAEHTA OTJIMYAIOTCS TITyOMHOM U COAepKATeNbHOCThIO, UM JTaeTCs
IIOJIHBIM MCYEPIIBIBAKOIIMN OTBET, KaK Ha OCHOBHBIE BONPOCHI, TAK W HA JOIOJIHHU-
TEJIbHBIE:

o CTYJEHT JIOTUYHO U IIOCJIEOBATEIbHO PACKpPBIBAET BOIPOCHI, MPEMIIO-
’KEHHBIC B OUJIETE;

o CTYZEHT U3J1aracT OTBEThl YBEPEHHO, OCMBICIIEHHO U ICHO;

o rIyOokue W OOOOIIECHHBIE 3HAHWS OCHOBHBIX IOHSATHN TICUXOJIOTHH,

(opM 1 METOZ0B OpraHU3alUy NPOLECCA UCCIEIOBAaHUS B IICUXOJIOTUH.

CryzneHTy 3a4eT 1o IUCLHUIUIMHE HE CTABUTCS, €CIIH:

1. 3HaHUS CTYAEHTAa HE OTIMYAIOTCS TITyOUMHON M COAEPKATEIbHOCTHIO, UM
HE J1aeTCs IMOJIHBIA MCUEPIBIBAIOIINNA OTBET, KAK HA OCHOBHBIE BOIIPOCHI, TaK M Ha
JOTIOJTHUTENbHBIE:

o CTYJICHT M3JIaracT OTBETHl HEYBEPEHHO, MaTepral HEOCMBICIICH;
J 0OHaApyXKCHO HEe3HAHWE WM HETIOHUMAaHHUE CTYJICHTOM KOHTPOJBHBIX BO-
IPOCOB;
J JIOITYCKAIOTCS CYIIECTBEHHBIC OMTUOKH NPU HM3JIOKCHUH OTBETOB Ha BO-

IMPOCHI, KOTOPBIC CTYACHT HC MOKCT UCIIPABUTb CaAMOCTOATCIIBHO.

TexyIue 3aI0JDKEHHOCTH 110 HE BBIMOJHEHHBIM MPaKTHYSCKUM padoTaM, 3a-
IIMTE MPAKTUICCKUX PA0OT M KOHTPOJIBHBIM PabOTaM JIOJIKHBI OBITH JTMKBUIHUPOBAHBI
B TCUCHHE HEJCIIH IOC]Ie CPOKa, 0003HAYCHHOTO B TEMATHYECKOM IUIAHE MPaKTHYEC-
CKHX paboT, BO BpeMs ompezeisseMoe npenojaBareieM. OTpabOTKH MPaKTHICCKUX
paboT OCYIIECTBISIOTCA TOJILKO B MPUCYTCTBHHM M IOJ PYKOBOJCTBOM JIaDOpaHTa,
KOTOPBIN Ha3HAYAaeT BpeMs OTPabOTKH.

Buabl TeKyliero KOHTPOJIsA: 3aliTa MPakKTHYSCKUX paboT, KOHTPOJIbHBIC pa-
OOTEL.

Buabl MPOMEKYTOYHOI0 KOHTPOJIS 110 AMCHHMILJINHE: 3a4€T.

7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE o0ecneuyeHre JUCHUIINHbI
7.10cHoBHas IUTEpaTypa

1. Hetpycos, A. . Mukpo6uosorus [Tekct]: yaeOHUK 7151 CTYIEHTOB yUPEKICHHMA
BBICIIETO TIPO(eCcCCHOHATHFHOTO 00pa30BaHus, 00yJaroNUXCsl O HAMIPaBICHUIO
noarotoBku "llemarornueckoe odbpazoBanue" mpodwis "buonorusa" / A. . He-
TpycoB, U. b. KotoBa. - Mocksa : Akagemus, 2012. - 380 c. : ui. - (Beicuiee
npodeccuonansHoe odpa3zoBanue. [legarornueckoe oopazoBanue).-
(bakanaspuar). - bubnuorp.: c. 375. - ISBN 978-5-7695-8411-4.

2. bproxanos, A. JI. Monekynspaast Mukpoouosnorus = Molecular Microbiology
[Tekcr] : yae6. nis By3oB / A. JI. bproxanos, K. B. Pribak, A. U. Hetpycos; mox
pen. A. U. Herpycosa. - M. : MI'Y, 2012. - 480 c. : ui. - [Ipun.: c. 444-468. -
[Tpenm. ykas.: 468-477. - ISBN 978-5-211-05486-8.

3. Emues, B. T. MukpoOuosorus : yueOHuk aiis By30B / B. T. Emiies,

E. H. Mumyctun. — 8-e uzf., ucnp. u aon. — Mocksa : M3narensctBo FOpaiit,
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2022. — 428 c. — (Bwicmiee oopazoBanue). — ISBN 978-5-534-06081-2. —
Tekcr : anexTponnsiit // Ob6pa3oBatenpHas miatdopma FOpait [caiiT]. —
URL: https://urait.ru/bcode/488886

4. Muxkpobuomnorus : yaeOnoe nocodue amns By3os / P. I'. 'ocmanos, A. K. 'anuyn-

muH, A. X. Bonkos, A. U. M6parumoBa. — 4-e uzn., crep. — Cankr-IletepOypr :
Jlanb, 2021. — 496 ¢. — ISBN 978-5-8114-8107-1. — Tekcr : 31eKTpOHHBI# //
JlaHb : anekTpoHHO-0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/171851

5. Hlanupo, fA. C. MukpoOuosnorus : yuebHoe nocoodue s cro / 5. C. anupo. —
5-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 308 c. — ISBN 978-5-
8114-9457-6. — TexkcT : snexTpoHHBIN // JIaHb : AIEKTPOHHO-OMOIMOTEUHAS CH-
crema. — URL.: https://e.lanbook.com/book/195466.

7.2 lonoJiHUTEILHAS JIUTEPATYypPa

1. I'yceB, M. B. Muxkpobuosnorus [Tekct] : yueOnuk / M. B. I'yces, JI. A. Mune-
eBa.- 4-e u3., cTep.

2. - M.: Axanemusi, 2003. - 464 c. - (Beicmiee o6paszoBanme). - bubmuorp.: c. 440-
457. - ISBN 5-7695-1403- 5. CoBpemennas mukpoouosnorus. [Ilpokapuorel. B 2-x
tomax. M.: Mup, 2005. —T. 1. — 656 c.

3. buoxumus [Tekcr]: yue6. mis cryaeHToB mea. By3oB / o pea. E. C. CeBepu-
Ha.- 5-¢ w3n. - M. : IDOTAP-Meaua, 2009. - 766 c.: un. - Ipun. : c. 735-760. -
[Ipeam. ykas.: c. 748-760. - ISBN 978-5-9704- 1195-7.

4. T'. Knoppe, C. [I. Mbi3una.- 3-e¢ usf., ucnp. - M. : Beict. mk., 2000. - 479 c. :
ui. - ISBN 5-06-003720-7.

5. CremanoB B.M. Monekynspuas ouosnorus. CTpykrypa u (QyHKIus OEIKOB.
VYuebnuk [DnextpoH- Hbii pecypc] / CrenanoB B.M., pen. Crimpun A.C. - MockoB-
CKHMM rOCyJIapCTBEHHBIN yHuUBEpcuTeT nMeHu M.B. JlomonocoBa, 2005. Pexum no-
ctyna: http://www.biblioclub.ru/book/135972/.

6.2012. - 166 c¢. ISBN: 978-5-394-01/90-2. Pexum  nmocrymna:
http://www.biblioclub.ru/book/114131/.

7. Komog B. I1. buoxumust Yueonuk [DnekTpoHHbIi pecypc]- M.: Ipoda, 2008. -
640 C. ISBN: 978-5-358-04872-0. Pexum J0CTyma:
http://www.biblioclub.ru/book/53454/.

8. CoBpemennast mukpobuosorus. [Ipokapuorsl. B 2-x Tomax. M.: Mup, 2005. —
T.1.-656 c.

9. CoBpemennast Mukpoouosorus. [Tpokapuotsl. B 2-x Tomax. M.: Mup, 2005. —
T.2.-496 c.

7.3 MeTtoanueckue yKa3aHusl, peKOMEHIAlMU U APyrue MaTepuajbl K 3aHATHIM

1. Tennep E.3., lllunsuukosa B.K., Ilepesepsena I'.W. IIpaktukym no
Mukpoouosorun. M.: JIpoda, 2005.-256 c.

2. [TnemakoBa, B. 1. MukpoOuosorus : yuedHoe nocodue / B. . I1nema-
koBa, H. A. Jlemiesa, T. U. JIopenrenb. — Omck : Omckuit 'AY, 2019. — 75 ¢c. —
ISBN 978-5-89764-826-9. — TekcT : 25ieKTpoHHbIH // JIaHb : 2JI€KTPOHHO-
oubmoteunas cucrema. — URL: https://e.lanbook.com/book/126624
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https://urait.ru/bcode/488886
https://e.lanbook.com/book/126624

3. [TpakTukywm mo o61ieir MukpoOuosioruu : yuebnoe nocodue / JI. C.
MymroBatoBa, O. C. XKnanosa, O. I1. boukapeBa, A. B. I'puityTa ; noa penakuueit
M. P. KapnoBoii. — Tomck : Cu6I'MVY, 2016. — 213 c. — TekcT : 37eKTpOHHBIH //
JlaHb : anekTpoHHO-0MOMKMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/105938

4, PaGouas TeTpaap A MPaKTUYECKUX 3aHITHH 1O JUCITUTUTHHE
b1.B./IB.05.03. «®u3uonorus MUKpOOpraHu3MoB». M.: LIeHTp onepaTuBHON MOJIU-
rpadun PTAY-MCXA umenu K.A.Tumupsizesa, 2016.

7.4 HopmaTuBHBIE IPABOBbIE AKThI
1. ®I'OC BO no nanpasnenuto 05.03.04 I'uagpomereoposiorus
2. OIIOII BO no nanpasnenuto 05.03.04 'mapomereoposorus
3. YueOnsbrit ruian no Hanpasienuto 05.03.04 ['mapomeTreopoorus

8. [lepeyeHb pecypcoB HH()OPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH
«AHTEpHET», HEOOXOAMMBIX JJI1 OCBOCHUS IUCHHMIUIMHBI «PU3HOT0T S
MHUKPOOPraHU3MOB)

8.1 UudopmanmoHHbie TEXHOJIOTHH

1. Dnextponnbie yuyeOHuku. 2. Texnomoruu mynbtumenua. 3. TexHomoruu
WNHuTepHeT (3JIEKTpOHHAs MOYTa, AIEKTPOHHbIE OMOIMOTEKH, JIEKTPOHHBIE Oa3bl JaH-
HBIX).

J1I71s1 *HBAJIMJIOB U JIMII C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI OCBOCHUE
JTAHHOM JAUCIUIUIUHBI (MOMYJIs1) MOKET OBITh OCYIIECTBIECHO YACTUYHO C MCIIOJB30-
BaHHEM JIUCTAHIIMOHHBIX OOpa30BATEIBHBIX TEXHOJOTHM: Clal-pe3eHTAIlN JICK-
IMOHHBIX 3aHATUM, MaTEpHaIbl I CaMOCTOATENIbHON paboThl M KOHTPOIBHO-
MU3MEPUTEIbHBIE MAaTEPUATIBI.

8.2 IlporpammHoOe obecneyenmne

1. Onepaunonnas cucrema MS Windows XP 2. OnepauuonHnas cucrema MS
Windows 7 3. Onepaunonnas cucrema MS Windows 8 Prof 4. Onepainmonnas cu-
ctema MS Windows 10 Prof 5. [laker odpucubix npunoxenuit MS Office 2007 6.
[TakeT oducubix npunoxxkernit MS Office 2013 7. [TakeT nmporpamm ajist mpoCcMOTpa,
nevyaTH AJIeKTPOHHBIX myOnukanmii Acrobat Reader 8. Ilpukmagnoe mporpammHoe
oOecrieueHue i MPOCMOTpa dJIEKTPOHHBIX AokyMeHTOB Foxit Reader 9. CBoGon-
HBIN (ailJIOBBIN apXUBATOP C BRICOKOH CTENCHBIO CXKATHS JAHHBIX 7-ZIp

8.3 CnenuajJn3upoBaHHOE MPOrPaMMHOe o0ecriedeHue

1. KomnbroTepHasi cipaBouHasi mpaBoBasi cuctema KoncynbTanT + (Oecriat-
Hasl OHJIalH-Bepcus st oOydenwus) 2. CucteMa aBTOMAaTU3UPOBAHHOTO MPOEKTUPO-
BaHus U yepuyeHus Autocad for Students 3. CucremMa TpexMepHOTO MOJICIUPOBAHUS
netaneit Komnac 3D Yuebnast Bepcust AJisi CTYJEHTOB

28



8.4 IlporpammHoe obecnieyeHue JAJsl JUI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMHU
1. OkpaHHas Jyna B OMEpPalMOHHBIX cucTeMax juHeikn MS Windows 8.
OKpaHHBIN JUKTOpP B OMEPallMOHHBIX cucTeMax JuHeiiku MS Windows 8. becruiat-
Hasi IporpamMma 3kpaHHoro aoctyna NVDA
8.5 ba3bl JaHHBIX, HHOPMAIMOHHO-CIIPABOYHbIE M MOUCKOBbIE CHCTEMbI
1.  Wikipedia.org
2 microbiologu.ru — mornckoBas cucTema 1Mo MUKpOOHOJIOTHH.
3. SMIikro.ru — mouckoBasi cucTemMa 1o CAaHUTAPHOU MUKPOOUOIOTHH
4 ba3bl gaHHbBIX, UHPOPMAIIMOHHO — CIPABOYHBIC M MOMCKOBBIE CHCTEMBI:
ANIEKTPOHHO- OMOIMOTEeYHas cuctema, yandex.ru, google.ru, rambler.ru.
5. www.medmicrob.ru — 6a3a gaHHBIX 10 00IICH MUKPOOHOJIOTHH.
6. WWW.SMIKr0.ru — mouckoBasi CMCTeMa 10 CAaHUTapHONW MUKPOOHOJIOTHH.
http://window.edu.ru — moctym kK 00pazoBaTeabHBIM pecypcaM « ETuHOe OKHOY.
7. Caiit nayunoi snexkrpoHHoi 6ubmmorexku eLIBRARY.RU — xkpynneiimieit
AJIEKTPOHHON OMONMOTEKM HAay4YHBIX MyOnuKaiuii, oOjajaroiiei 0oraTbiMu
BO3MOXXKHOCTSIMHU TIOMCKa W TodyueHus nHpopmaruu. bubianoreka uaTerpu-
poBana ¢ Poccuiickum nHzaekcom HayuyHoro nutupoBanust (PHHL]) — Oec-
TUTATHBIM OOIIEIOCTYITHBIM WHCTPYMEHTOM M3MEPEHMs M aHalln3a MyOsIrKa-
LAOHHOM aKTMBHOCTM YYEHBIX M oOpraHusanuu. Pexwum pgocryna:
http://elibrary.ru
8. OmniaiiHOBasg BepcHsl HAYYHO-TIOMYJISIPHOTO MPOEKTa «DJIEMEHTBHD», IEIbIO
KOTOPOTO  SBISETCS  MOMyNIsApH3alus  Haykd. Pexum  gocryma:
http://elementy.ru/
9. Uutepuer-xypHan «Kommepueckas OMOTEXHOIOTHS», CONCUCTBYIOMINIA pa3-

BUTHIO M KOMMEPIIHAIA3AIUN POCCUNCKON OMOTEXHOIOTHH. Pexxum noctyna:
http://cbio.ru/
10.2nextponHoe u3nanue «Hayka m texnonorum Poccum», coobimaromee 00

OTEYEeCTBEHHBIX HAYYHBIX pa3paboTkax. Pexxum noctyma: http://www.strf.ru/

11.Hay4Ho-niomyJsipHbIA CalT, OCBAIEHHBIA MOJEKYJISIPHBIM OCHOBAM COBpE-
MEHHOI OMOJIOTMHU U MPAKTUYECKUM NMPUMEHEHUSIM Hay4YHBIX JTOCTHKEHUH B
MeIMIIMHE U OnoTexHosoruu. Pesxkum nocryma: http://biomolecula.ru/

12.HayuHo-nionysisipHbIii xypHain «MemOpaHa» — Tuiomiaaka st oOMeHa WH-
dbopmaimeit 0 TEXHOJIOTUAX, KOTOPbIE MEHSIIOT JKW3Hb, MOCBSIIEHHAs MO0e-
JaM HayKH, JOCTHKEHUSM TEXHUKH, MPOPHIBAM B JTU3AHE, OTKPHITUSM B
MeIuInHe, ycrexaM B OusHece. Pexxum nocryma: http://www.membrana.ru/
9. Onncanue MaTepUATbLHO-TEXHUYECKOI 0a3bl, HEOOXO0AUMOM JIJIsI
ocyliecTBJIeHHs 00pa30BaTeJIbHOI0 Mpolecca Nno Jucuniuinge «Pusunosiorus
MHKPOOPTraHU3MOB»
JIJist IEKIMOHHOTO Kypca HeoOXO0JIMMa KOMITbIOTEPHAsI TEXHUKA C MYJIbTUMeE-

29


http://elementy.ru/
http://cbio.ru/
http://www.strf.ru/
http://biomolecula.ru/

IUAHBIM 00€CTIEUEHHEM.

Jlist mpoBeneHust JTabopaTOPHOTO MPAKTHUKyMa MO AUCIUIUTHHE « DU3noimorus
MUKPOOPraHU3MOBY» HE00X0uMa 1a00paTOpusl, OCHAIIIEHHAS Ta30- U BOJOIPOBOJIOM,
BEHTWIALIMEH, Y D-naMriamMu JUIsi CTEPUIN3AUU TOMEMECHUH, TaAMUHAPAMU U MUKPO-
OMOJOrMYECKUMH OOKCaMH, CTEPHIJIM3AIMOHHON TEXHHKOW (aBTOKJIAaBbI, CTEPHIIA3A-
IIMOHHBIC TKa(dbl), TEpMOCTaTaMH, aHAdIPOCTATaMU, CBETOBBIMH MHKPOCKOTIAMH,
xpomartorpadamu, pH-MeTpamu, meiikepamu, BOASHbIMU OaHSIMH, T€CT-CUCTEMAMHU
JUIST MICHTU(PUKAMA MUKPOOPTraHU3MOB, J1a00paTOPHON MOCYA0H, TMOCYIOMOCUHOMN
MAIlMHOW, JUCTUIUISITOPOM, XOJOJWJIBHUKAMU U1l XPAHEHUS! KOJUIEKIIMM MHKPOOP-
raHU3MOB U 00pa3loB U HEOOXOJUMBIMU pPEAKTUBAMHU JJIS MPUTOTOBJICHUS MHUTa-
TEJBHBIX Cpell, HAOOPOM KpacHTellel, KOMIbIOTEpHAs: TEXHUKA ¢ MYJIbTUMEIUNHBIM
obecrieuenueM. Kpome »toro, HeoOXo1uMa KOJIJIEKIHS KyJIbTYP MUKPOOPTaHU3MOB U
KOMITBIOTEPHAS TEXHUKA C MYJIbTUMEIUNHBIM 00CCIICYCHUEM.

Tabnuua 7
Cgrenenust 00 00eCne4eHHOCTH CIIENUAIU3UPOBAHHBIMYU AYAUTOPUSAMH,
Ka0MHeTaMMu, JJa00pPaTOPUIMH

HauMeHoBaHUe cleUATBHBIX IIOMe-
IIeHUH ¥ MOMEIIeHUH )11 CAaMOCTO- OCHAIIIEHHOCTH CIENHNAJLHBIX IOMEIeHHI 1 I10-
TeJIbHOI padoTshl (9 yueOHOro Kopmyca, MellleHHH JIf CAMOCTOSAITeIbHOMH padoThI**

Ne228, 229, 231 ayauropun)
1 2

Kopr. Ne 9, ay. 228 1. Mukpockon JIOMO 4 mrr. (Mus. Ne 553890/16,
Mus. Ne 553890/17, Mus. Ne 553890/18, Mus. Ne
553890/19).

2. Muxkpockon «AxBenon» 15 mwt. (MuB. Ne
558457/29, Nus. Ne 558457/30, Mus. Ne 558457/31,
Mus. Ne 558457/32, Mas. Ne 558457/33, usB. Ne
558457/34, us. Ne 558457/35, Nus. Ne 558457/36,
Mus. Ne 558457/37, as. Ne 558457/38, TuB. Ne
558457/39, Nus. Ne 558457/40, Mus. Ne 558457/41,
WuB. Ne 558457/42, uB. No 558457/43).

3. Tepmoctar 6uonornyeckuii BD 115 2 mr. (MHB.
No 558444/4, ViuB. Ne 558444/5).

4. Becwl Texnuueckue anekrponnsie SPU 401
OHAUS 1 mt. (MuB. Ne 35078/3).

5. MukpoOHOIOTHYECKUI TPOOOOTOOPHUK BO3TyXa
1Y 16 1 . (558453/1).

6. Beimsoxaoi mikad 1 mr. (M. Ne 558626/2).

7. Jlamunapusrit 6okc BJ1-22-600 1 m. (MuB. Ne
558459/1).

8. kad mnst xpanenus peaktusoB 1 mt. (MuB. Ne
558623/4).

9. Crynpsa 13 mr.

10. Crospl 15 .

Kopm. Ne 9, ayx. 229 1. Mukpockor JIOMO 10 mrr. (MuB. Ne 553890/5,
Hus. Ne 553890/6, us. Ne 553890/7, Nus. Ne
553890/8, NuB. Ne 553890/9, Mus. Ne 553890/10,
HuB. Ne 553890/11, UuB. Ne 553890/12, uB. Ne
553890/13, NuB. Ne 553890/14, Nue. Ne 553890/15).
2. Mukpockon «AxkBenon» 14 . (MHB. Ne
558457/15, us. Ne 558457/16, Mus. Ne 558457/17,
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Hus. Ne 558457/18, Nus. Ne 558457/19, Uus. Ne
558457/20, NuB. Ne 558457/21, uB. Ne 558457/22,
Hus. Ne 558457/23, Nus. Ne 558457/24, Nus. Ne
558457/25, NuB. Ne 558457/26, u. Ne 558457/27,
Hus. Ne 558457/28).

3. Tepmoctart 6uonorudeckuit BD 115 3 m. (MHB.
Ne 558444/1, UuB. Ne 558444/2, Nu. Ne 558444/3).
4. Becwl Ttexumueckue dnekrporHsie SPU 401
OHAUS 1 mrt. (MuB. Ne 35078/2).

5. MukpoOHoJIOTHUeCKHii MpoOOOTOOPHUK BO3ayXa
ITY 1B 1 wr. (MuB. Ne 558453/2).

6. Uudpakpacuas ropenka Bacteria safe 1 wr. (Mus.
No 558456).

7. Ilpubop BakyyMHOTO (PUIBTPOBAHUS JIJISl aHAIHM3A
BozbI (BakyyMHas ctanmus) [IB® 35/3b 1 mr. (UuB.
No 558454).

8. Jlamunapusrit 6okxc BJI-22-1200 1 . (MaB. Ne
558451/2).

9. lllkad nns xpanenus peaktuBoB | mt. (MHB. No
558623/2-3).

10.Ctynpst 13 mir.

Kopn. Ne 9, ayn. 231

1. Mukpockom JIOMO 4 mt. (MuB. Ne 553890/1,
HuB. Ne 553890/2, MuB. Ne 553890/3, uB. Ne
553890/4).

2. Muxpockon «Aksenon» 14 mr. (MuB. Ne
558457/1, NuB. Ne 558457/2, IuB. Ne 558457/3, Vus.
Ne 558457/4, Ius. Ne 558457/5, us. Ne 558457/6,
Mus. Ne 558457/7, us. Ne 558457/8, NTus. Ne
558457/9, NuB. Ne 558457/10, MuB. Ne 558457/11,
WMus. Ne Uas. Ne Mus. Ne 558457/12, Nus. Ne
558457/13, 1uB. Ne 558457/14).

3. Tepmoctar 6uonornyeckuit BD 115 1 mr. (MusB.
No 558444/4).

4. MukpoOuonorudeckui mpoOOOTOOPHUK BO3IyXa
ITY 1B 1 mr. (MaB. Ne 558453/1).

5. Becel TexHmueckue anekTponnbie SPU401
OHAUS 1 mrt. (MuB. Ne 35078/1).

6. Berrspxaoi mkad 1 mrr. (Mus. Ne 558626).

7. Ulka¢ BannanoycTolyuBsIi 1 mr.

8. MynbTUMEANIHBIN TPOEKTOp 1 mmIT.

9. llka¢ nns xpanenus peaktuBoB 1 mt. (MHB. Ne
558623/1).

10. Ctynpsa 13 mr.

11. Cronbi— 17 mr.

LentpanpHast Hay4Hasi OMOIMOTEKA HMEHN
H.N. XKenesznoa YuTanbHbli 3a1 Ieproanye-
CKHX m3nanni (kad. Ne 132)

Komneroreps! — 1 mr. Cromnel — 28 wt. [lepuonnye-
CKH€ U3aHusl B OTKPBITOM foctyre Wi-fi

LlentpanbHas HayuHast OMOIMOTEKAa HIMEHU
H.. ’KeneznoBa KoMnblOTEpHBIN YU TAIb-
HBbIH 3a1 (kab. Ne 133)

Kowmmerorepsr — 17 mt. Ctomnst — 28 mT. YuyeOHas u-
TepaTypa B OTKPBITOM JIOCTYTIE

LlentpanbHas HayuHas OMOIMOTEKAa UIMEHU
H.. )KeneznoBa KoMIbIOTEpHBIN YU TAIb-

Kommnbrotepst — 20 wt. Crosbl — 39 mr. Wi-fi
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HBI 3a11 (kab. Ne 144)

entpanpHas HayuHast Oubauoreka umenn | Kommbrotepst — 2 mT. Ctosnbl — 13 mT. CripaBo4HbBIC
H.U. XKenesznoa CripaBoyHo — 6ubnmo- | u bubnuorpaduyeckre n3ganus B OTKPHITOM JOCTY-
rpaduueckuii otaen (kab. Ne 138) e Wi-fi

[lentpanbHas HayuHas Oubauorexa umenu | Crousel — 8 mt. Wi-fi
H.N. Xene3znosa Xot 2 ataxa (3ai Tpa-
JIUIIMOHHBIX KaTaJ0TOB)

IlenTpanpHas HaydHas Oubnamoreka umeHn | Kommbroteps! — 4 mt. Ctonbl — 12 mT. CripaBoYHbBIC
H.U. XKeneznoa Otaen OMOINOTEUHOTO u 6ubnmorpaduyeckue u3ganus, yaeOHas Jurepary-
00CITy)KMBaHUSI 110 HAMPABICHUIO MEXaHU- | pa B OTKpbITOM pocTyre Wi-fi

KU U SHEepreTuku (27 yu. kopryc) Yurans-
HBIH 3a1 (ka0. No 202)

LlentpanpHas HayuHas Oubnuoreka umenn | Kommbrotepsl — 3 mt. Cromnsl — 15 mt. CipaBouHbIe
H.U. XKXenesznosa Otaenr OMOIMOTEYHOTO u oubmorpaduvecKre u3IaHus, MepruoJnKa B OT-
00CITy’)KHBaHUS 110 HAITPABICHHUIO ITPHPO- KkpbiToM foctyne Wi-fi

000ycTporcTBO (28 yu. KopItyc) Y4eOHbIit
YUTAJIBHBIN 3ai1 (kab. Ne 223)

LlenTpanpHas Hay4yHast OubnuoTeka umenn | Kommeroreps! — 13 mt. Cronsl — 45 mr. CipaBouHbIe
H.U. XKeneznoa Otaen OMOINOTEYHOTO u 6ubnnorpaduyueckre u3gaHus, NepuouKa B oT-
00CTy>KUBaHUS TI0 HAIIPABIICHUIO MTPUPO- kpbiToM poctyme Wi-fi

n000ycTporcTBO (29 yu. kopmyc) Hayunsrit
YUTAIBHBIN 3211 (Ka0. Ne 123)

Oo6mexutre Ne®. Komuara st caMoIo- TeneBuzop, 10cka, OOJBIION CTO Ha 12 YenmoBek,
TOTOBKH CTYJIbS

10. MeTOIlI/I‘IeCKI/Ie PeRKOMEHIANUNA CTYACHTAM IO OCBOCHHUIO JTUCIHUIIINHbI

3aHATHA [0 TUCUUIUIMHE MPOBOJAATCS B CIEUAIBHO 000pYyI0BaHHOW J1abopa-
Topuu. J{ns gomycka K MpoBeAEHUIO 1a00paTOPHOTO MPAKTUKYMa yUaluecs TOJKHBI
OBITh O3HAKOMJICHBI C TEXHUKON O€30ITaCHOCTH M TIPaBUIaMU pabOThl B MUKPOOHOJIO-
rudeckoil madbopatopuu. Ha Bcex 3aHATHSX CTyACHTHI 00s3aHbl OBITH B O€NbIX Xaja-
Tax, KaXJbld MMeeT CBOe paboyee MEeCTO, OCHAIIEHHOE BCEM HEOOXOIUMBIM JUIs
npoBeeHus 1adopatopHoro 3aHsaTus. Pabora B nabopatopuu TpeOyeT BHUMAHUA U
aKKypaTHOCTH. YYaIlluecsl TMOCJe BBITIOJHEHHsS] paOOThI, 3aHOCST MOJIyYCHHBIE pe-
3yJIbTAThl B pab04yr0 T€Tpalb, OPOPMIISIFOT UX B COOTBETCTBHH C MPEIbIBISIEMbIMH
TpeOOBaHUSIMHU, MTOCJIC YETO 3AMMIIAIOT padoTy Y IpernoaaBaTers.

Cn0XHOCTh YCBOSHHSI MaTepHalia JUCIUILTUHBI 3aKII0YaeTcsi B 00JIBIIOM 00b-
eme uH(pOpMaIu, KOTOPYI0 HEOOXOIMMO 3allOMHUHATH (JIATUHCKHE Ha3BaHUs, (u-
3UOJIOTMYECKHE OCOOEHHOCTH, PaclpoCTpaHEHHE B MPHUPOAE, MOP(OJIOTHIO U T.1.)
M03TOMY YCBOEGHHME MaTrepHajia JUCLMUILIUHBI JOJKHO MPOUCXOJUTH MOCTENEHHO U
HENPEPBIBHO OT 3aHATUS K 3aHATHIO. OT U3yUeHUs: CBOWCTB U OCOOCHHOCTEN MUKpPO-
OpPraHU3MOB K MIOHUMAHHIO UX POJIK B OMocdepe U )KU3HU YeTIOBEKa.

10.1. Buabl u ¢popMbl 0TPAOOTKH NPONYIIEHHbIX 3aHATHIA

CtyneHT, nponmyCTUBIINN 3aHsATHE, 00sd3aH B JBYXHEJEIbHBIA CPOK BO BHE-
YpPOYHOE BpeMsi, B COOTBETCTBUHU C PACIIUCAHUEM OTPAOOTOK, BHIMOIHUTH MIPOITYIICH-
Hoe [13. /It 3T0oro He06X0AUMO CaMOCTOSITENIFHO MPOPAOOTATh MPOMYLICHHYIO TEMY,
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otpabotats 13 u 3aumTuTh paboty y AexxypHoro npenogasatens. [locie atoro cae-
JaTh COOTBETCTBYIOLIYIO 3aMKCh B KypHAJe M0 Y4eTy OTpabOTaHHbBIX 3aHSATHIA.

[Ipy HEBO3MOXKHOCTH OTPAOOTATh 3aHATHE B PEKOMEHIYEMBbIE CPOKHU, CTYJIEHT
NUIIET KOHCIIEKT U 3aIl0JHSET B pabodeil TeTpaau TabJInLbl, OTHOCAIIHUECS K IPOITy-
IIEHHOW TeMe, 3aTeM 3alluIlaeT paboTy y Ipero aBaTes.

11 MeToauveckue peKOMEHIAUM NPENoAaBaTe M 10 OPraHNu3aluu 00yYeHust
10 AMCIHUILINHE

J171s1 ocBOeHUA 1a0OPaTOPHOIO MPAKTUKYMa HEOOXOAUMO JICJIUTh CTYJICHTOB Ha
HeOompiue Tpynmsl (10-12 gemoBek) mis oGecriedeHus: 6€30MacHOCTH TTPOBOIUMBIX
paboT M TOBBIMICHUS Ka4eCTBA OOyICHHUS.

C nenbro co3anus ycloBui st obecnedeHus 3(h(PEeKTUBHOIO UCIIOJIb30BaHUS
y4eOHOTO BPEMEHH, JaHHBIC TPYIIbI HA 3aHATUSIX JIETSATCSA HA Opurajabl 1o 2-3 yeno-
Beka. PaGora Opuramamu co3aeT YCIOBHUS I OJHOBPEMEHHOT'O BKIIIOUEHHS B
y4eOHBIN MPOIECC BCEX CTYJEHTOB 0€3 MCKIIOUEHHS, MPOUCXOJUT COBMECTHAs IO-
3HaBaTeNbHAs JEATEIbHOCTD, CO3/1aETCS cpesla 00pa30BaTEIBLHOTO OOIICHUS U pealu-
3yeTcs MPUHIUIT OOpaTHOM CBSI3H.

12 Oco0eHHOCTH peanu3anuy JUCHUIINHBI 1JISI HHBAJIUAOB U JIUIL €
OrpaAaHUYEHHBIMU BO3MOKHOCTSIMU 310POBbSI

[Tpodeccopcko-nenarorndeckuii CocTaB 3HAKOMUTCS € MICUXOJI0T0()U3NOIOTH-
YECKUMHU OCOOEHHOCTSAMM O00YYaIOIINXCsl MHBAJIMIOB U JIUI[ ¢ OTPaHUYEHHBIMU BO3-
MOHOCTSIMU 3JI0POBbSI, UHIUBUIYIBHBIMU MpOrpaMMaMH peaOuiIuTallui UHBAJIH-
noB (mpu Hamuuuu). [Ipu HEOOXOAMMOCTH OCYIIECTBISETCS JOMOJHUTEIbHAS TMO/I-
JepKKa TPEnoiaBaHusl TICUXO0JIOTaMU, COLIMATbHBIMU PAOOTHUKAMU, MPOIISAININMU
MOJATOTOBKY ACCUCTEHTAMH.

B cooTBeTcTBUMM C METOAMYECKMMHU pekoMeHAanusMu MwuHoOpHayku PO B
Kypce MpeIoiaracTcsi UCIOIb30BaTh COIMATBHO-aKTUBHBIE U PedIECKCUBHBIE METO-
JIbI 0OYYEHHMSI, TEXHOJIOTUN COLIMOKYJILTYPHOM peadmIuTaluu C 1eIbi0 OKa3aHus To-
MOIIY B YCTAHOBJIEHUH MOJHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUN C JPYTUMH CTY-
JIEHTaMH, CO3JaHUH KOM(POPTHOTO TCHUXOJOTUYECKOTO KIMMAaTa B CTYIACHYECKOU
rpynne. [logbop u pa3paboTka y4eOHBIX MaTEpPHAIOB MPOU3BOIATCS C YYETOM
MPEIOCTaBIICHUSI MaTepUalia B pa3auyHbIX opMax: ayJIMaabHOM, BU3yalbHOMU, C HC-
MOJIb30BaHUEM CITCIIMATIBHBIX TEXHUUECKUX CPEJICTB U MH(DOPMAIIMOHHBIX CUCTEM.

CornacHo TpeOOBaHUAM, YCTaHOBJIEHHbIM MuHOOpHayku Poccun k mopsiaky
peanu3auuu 00pa3oBaTENbHONW JIEATEIbHOCTH B OTHOIICHUM WHBAJIUAOB M JIMIL C
OB3, He00X0IUMO UMETH B BUJTY, YTO:

1. uHBaIuabl 1 Juia ¢ OB3 mo 3peHnio UMEI0T MPaBO MPUCYTCTBO-

BaTh Ha 3aHATHUSIX BMECTE C aCCHCTEHTOM, OKa3bIBAIOIIUM O0yYaromeMycs: He-

00XO0JIUMYIO TTOMOIIIb;

2. wHBamuabl u ymia ¢ OB3 no ciiyXy UMEroT MpaBo Ha MCTOIb30Ba-

HUE 3BYKOYCHJIMBAIOILEH anmapaTyphl.

[Ipu npoBeneHUN MPOMEKYTOUHOM aTTECTAlMU MO JUCIUIUIMHE oOecreurBa-
eTCsl COOTIOIEHUE CIEMYIONUX OO0IIMX TPEOOBAHMIA:

o IPOBEAECHUE AaTTECTAlMU [JI1 WHBAJIUAOB B OJHOM ayAUTOPUH

COBMECTHO C OOYyYaloIUMHKCS, HE SIBJISIOIMMUCS MHBAIMIAMH, €CIU ATO HE
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CO3/1aeT TPYAHOCTEH ISl HHBAIMIOB M WHBIX OOYUYaIONIUXCS MPH MPOMEKY-

TOYHOM aTTECTalUH;

o MPUCYTCTBUEC B ayJUTOPHH aCCUCTEHTa (ACCHUCTCHTOB), OKa3bIBa-

IOIIEr0 O0yYaronMMCs WHBAJIMIaM HEOOXOAMMYI0 TEXHHYECKYIO ITOMOIIb C

y4eTOM MX WHANBUIYAIBHBIX OCOOEHHOCTEH (3aHATh pabouee MECTO, TIepe/IBH-

raTbCs, MPOYUTATH U OPOPMUTH 3a/1aHKe, OOIIATHCS C IK3AMEHATOPOM);
o MOJIb30BaHNE HEOOXOIMMBIMH O0yYarOIINMCSl HHBAIUIAM TEXHHU-

YECKUMH CPEICTBAMHU TIPH MPOXOKACHUH MTPOMEKYTOUHON aTTECTAIMH C y4e-

TOM HX WHJIUBUYJILHBIX 0COOCHHOCTEH;

o obecrieueHrne BO3MOXKHOCTH OECIPENSTCTBEHHOTO J0CTyma o0y-

YaIOIINXCsl WHBAJUIOB B Ay IMTOPUH, TyaJICTHBIC U IPYTHE TTOMEIICHUS, a TaK-

e MX NPeObIBAHMS B YKa3aHHBIX TOMCIICHUSX.

[To mucEMEHHOMY 3asIBJICHHIO OOYYarOIIerocss MHBAIUIA MTPOJOKHTEILHOCTD
MIPOXOXJICHUS HWCTIBITAHUS TPOMEKYTOUHOM aTTecTaluy (3a4era.) OOyJaroIIuMcs
WHBAJIHMIOM MOXKET OBITh YBEJIUYCHA 10 OTHOIICHHWIO K YCTaHOBJICHHOHN TPOIOTIKH-
TETBHOCTH €TO CIIaUH:

o MPOJIOJDKATEILHOCTh CAAYM HCTIBITAHUS, MPOBOJUMOTO B ITHCH-
MEHHOU popme, - He Oosiee ueM Ha 90 MUHYT;
o MPOJIOJDKATEITLHOCTh TTOATOTOBKH OOYYaromerocsi K OTBETY, MPO-

BOJIMMOM B YCTHOU (popme, - He Oosiee ueM Ha 20 MUHYT;

B 3aBucuMoCTH OT WHAMBUIYAIbHBIX OCOOEHHOCTeH, oOydaromuxcs ¢ OB3
YHuBepcuTeT 00ecrieunBaeT BHIMOJHEHUE CISAYIOMNUX TPeOOBAHUMN MPHU MTPOBEACHUH
aTTeCTaINH:

a. JUTSI CIICTIBIX

o 3aJIaHAsI ¥ MHBIC MATCPHUAIIbI IS MPOXOXKACHUS MTPOMEKYTOUHOMN
aTTecTary O(OPMIISIOTCS B BHUJC DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MTOMOIIIFIO KOMITBIOTEpA CO CIEIUATU3UPOBAHHBIM TIPOTPAMMHBIM OOecTiede-
HUEM JUTSI CIIETIBIX, MO0 3a4UTHIBAIOTCS ACCUCTEHTOM;

o MUCHMEHHBIE 3aJ]aHUs BBIMOJIHSAIOTCS 00ydYaromuMucs Ha Oymare
penbedHO-TOUeHHBIM TIpudTOM bpaiins win Ha KOMIIBIOTEPE CO CHEIUATU3H-
POBaHHBIM TIPOTPAMMHBIM 00ECIIEYCHUEM JIsI CIETIBIX, JTUO0 HATUKTOBBIBAIOT-
Csl aCCUCTEHTY;

o Py HEOOXOAMMOCTH OOYYAFOIIMMCS MPEIOCTABISCTCS KOMIUICKT
MMCHMEHHBIX MTPUHAIICKHOCTEH 1 OyMara I MUChbMa peabeHO-TOUCUHBIM
mpudToM bpaiinsg, KOMIBIOTEp CO CHCIHATM3UPOBAHHBIM TPOTPAMMHBIM
oOecIeYeHUEM IS CIICTIBIX;

b. IUTSL CITA00BUIALIMX

) 3aJaHUsl U WHBIE MaTepHabl Ui CHa4dd 3adeTa O(OPMIISIOTCS
YBEIIMYCHHBIM HIPUPTOM;

) obecrieunBaeTCs HMHIMBUAYaJIbHOE PABHOMEPHOE OCBEIICHHUE HE
MmeHee 300 rokc;

) IpH HEOOXOJUMOCTH OOYYaroIIMMCS MPEAOCTABISCTCS YBEIUYM-

BaIOIlIEE  YCTPOMCTBO, JIOMYCKAETCAd  MCIOJb30BaHUE  YBEIMYHUBAIOUIUX
YCTPOMCTB, UMEIOIIUXCS Y 00YUYaIOIINUXCS;
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C. Ui TIIyXUX U CIa0OCHBIIIANINX, C TSKEIBIMU HapyIICHUSMU pe-
qu:

oOecrieunBaeTcs HalU4Me 3BYKOYCHJIMBAIOIICH ammapaTypbl KOJJIEKTUBHOTO
MOJIb30BaHUs, MPU HEOOXOTUMOCTH OOYYAIOIIMMCS MPETOCTABISAETCS 3BYKOYCHIIH-
BaloOII[asl anmnapaTypa HHIUBUYaTbHOTO MOJIb30BAHMUS;

0 UX JKEJIAaHUIO UCTIBITAaHMsI POBOJISATCS B MUCHbMEHHOH (opMe;

d. s M ¢ HapyIICHUSIMH OINOPHO-JIBUTATENFHOTO ammapara (Ts-

KENbIMA HapYIICHUSMHU JBUTATEIbHBIX (DYHKIMA BEPXHUX KOHEUHOCTEH WM

OTCYTCTBUEM BEPXHUX KOHEUHOCTEH)

o MUChMEHHBIC 3aJaHMsI BBITOJTHSIIOTCS O0YYAIOUIMMUCS Ha KOMIIb-

I0TEpEe CO CHEIMATU3UPOBAHHBIM MTPOTrPAMMHBIM 00€CIIEUCHUEM HIIM HATUKTO-

BBIBAIOTCSI ACCHCTEHTY;

o 0 WX JKEJIAaHHWIO MCTIBITAaHMS TIPOBOISATCS B YCTHOM (popme.

O HeoOXoaMMOCTH O0ECIIeYeHHs CIENUaIbHBIX YCIOBHMA /JIs1 IPOBEACHUS aT-
TeCTallMM 00yYarolMiics T0JKEH COOOLUTh MUCbMEHHO HE T03/1Hee, ueM 3a 10 nHei
70 Hayasa atrectauuu. K 3asBieHUI0 MpUiIaratoTcsl TOKyMEHTbI, OATBEPKIAIOIINE
HalMyue y oOydarolerocss UHIMBUIYAJIbHBIX OCOOCHHOCTEH (IpU OTCYTCTBUU YKa-
3aHHBIX JOKYMEHTOB B opranusauuu). IIpu HEoOXoauMocTH A oOydarommxcs ¢
MHBAJIMIHOCTHIO MIPOLIEAYpa OLIEHUBAHUS PE3YIbTATOB 00YUEHUSI MOYKET IPOBOAUTD-
Csl B HECKOJIBKO 3TaIloB.

IIporpammy paspadorai ct. npen. /[.B. Cuernpes
«29» mas 2024 .
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PEINEH3UA
Ha pa0douyro nporpammy aucuuiuinebl b1.B./1B.05.03 «®u3nosaorusa MUKpoop-
raHu3MoB» s noaroroBkm 6akanaspa ®I'OC BO no nanpasiaenuto 05.03.04
I'mppomMereoposiorusi Hanpas/JeHHOCTh KilnmaTnyeckasi 6e301acHOCTh

Mocunoit JIroqmumnoi BiaagumupoBHoi ipodeccopom kadenpsl skosioruu Poc-
CUICKOT0 rocyaapcTBeHHOro arpapHoro yausepcurera — MCXA um. K. A. Tumu-
pszeBa (PTAY-MCXA um. K. A. Tumupszera), J0KTOp OMOJOTUUECKUX HayK (J1anee
M0 TEKCTYy PELEH3EHT), MPOBEJAEHA pelEeH3Us paboyell MporpaMMbl JTUCHUTUIMHBI
«®@uznonoruss Mukpoopranuzmony» - ®I'OC BO no nampasnenuro 05.03.04 I'mapo-
METeOpOoJIoTus, 1Mo HampaBlieHHOCTH KimmaTtudeckasi 6€30MacHOCTh pa3paboTaHHOM
B ®I'bOY BO «Pocculickuii rocy1apcTBEHHbIN arpapHblii yHuBepcuteT — MCXA
uMenu K.A. TumupsizeBa», Ha kapeape MUKPOOHUOIOTMU U UIMMYHOJIOTHH (pa3padoT-
yuk Cherupes /JI.B. crapumii npenoaasatens Kapeapbl MUKPOOUOIOTUU U UMMYHO-
JIOTUN).

PaccMmoTpeB npeacTaBieHHbIE HA PELEH3UIO MaTepUaibl, PEEH3EHT IPHILET K

CJIETyIOLMM BBIBOJAM:
[IpenbsiBiieHHass pabouas mporpamMma JUCHMIUIMHBL «DU3KM0TI0THS MUKPOOpPTraHU3-
MOB» (nasnee no tekcty [Iporpamma) coomeemcmayem tpedoBanusm OI'OC BO mo
Harnpasienuto 05.03.04 T'mppomereopoiiorusi, Mo HampaBieHHOCTH Kimmatuueckas
0€30I1acCHOCTb U codepaicum BCE OCHOBHBIE Pa3zieiibl, coomeemcmeyenm TpeOOBaHUIM
K HOPMATUBHO-METOJIMYECKUM JIOKYMEHTaM MpPEeAbsIBIsSEMbIX K padoueil mporpaMmme
JTUCHUTLINHBI.

IIpencraBnennas B IlporpamMmme akmyanbnocms y4eOHOW TUCHMIUIMHBI He
NOONeHCUM COMHEHUI) — MUCIUIUIMHA « DU3HOIOTHS MUKPOOPTAHU3MOBY» BKIIFOUEHA
B o0s3arenbHbli nepedeHs @I'OC BO, B HUKI TUCUUIUIMH MO BBIOOPY JMCHUIIITUHEI
(Momynu) o BeIOOpY 4 (/1B.04)

Peanuzaums B aucuuruinHe «OU3MONIOTHST MUKPOOPTaHU3MOB» TpeOOBaHUMI

dI'OC BO, OIIOII BO u yuebnoro miana no Hampasienuto 05.03.04 T'ungpomereo-
poJiorus.
[IpencraBnennsie B [Iporpamme yenu nUCUMIUIMHBI coomeemcmeyom TpeOOBaHUIM
®I'OC BO namnpasnenust no HanpasieHuto 05.03.04 I'mapomereoposnorusi. B coot-
BeTcTBUM C [Iporpammon 3a mucuurmmHon «®OU3HOJIOTMS MUKPOOPTaHU3MOBY 3a-
KpeIUIeHBI 00mIenpodecCHOHAIbHBIE U MPodecCHOHANbHBIC KOMIETEHIIMH. Jluciu-
winHa «DU3n0sIoTHs MUKPOOPTaHU3MOBY» U TpescTaBieHHas [Iporpamma cnocobdna
peanuzoeams KOMIETEHIINIO B 00BSABICHHBIX TpeboBaHusx. KoMmereHus He 6bi3bi-
saem comHeHus B CBETE MPO(ecCHOHAIBHON 3HAUMMOCTH U COOTBETCTBHS COZAEpkKa-
HUIO AUCHUIIIUHBI «DU3H0T0THSI MUKPOOPTAHU3MOB

1. Pezynomamut odOyuenusn, npenacrapieHHbie B IIporpamMme B KaTeropusix
3HATh, YMETb, BIAJIETh coomeencmeayiom cnenuduKe U COAEpKaHui0 JUCIUTUIMHBL U
0eMOHCIMPUDYVION 803MOHCHOCHIb TIOJTYYSHHUSI 3asIBJIICHHBIX PE3YIbTaTOB.

2. OO0mmas Tpya0€MKOCTh JUCHUIUINHBI « DU3MOIOTHSI MUKPOOPTaHU3MOBY CO-
CTaBJIIET 2 3a4ETHBIX eIUHUIIBI (72 Jaca).

3. Nudopmaiust 0 B3aUMOCBSI3M U3YYaeMbIX AUCIUIUIMH U BOIPOCAM HCKIIIO-
YeHHs TyOJupOBaHUs B COACPNKAHUM TUCIUILUIUNH coomeemcmayen NedCTBUTENbHO-
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cti. Jucuumimaa « @U3H0a0rus MUKPOOPraHU3MOBY HE B3aMMOCBSI3aHA C IPYTUMU
mucrummHamMu OTTOIT u Yue6noro mnana mo Hanpasienuto 05.03.04 'mapomereo-
poJiorusi, HanpaBieHHOCTH KinumaTuueckas 0€30MacHOCTh M BOBMOXKHOCTh Ty OIupo-
BaHUS B COJIEPKAHUU OTCYTCTBYET. JIMCIMIUIMHA TPETyCMaTPUBAET HAIUYUE CHEIU-
aJIbHBIX TPEOOBAaHUH K BXOAHBIM 3HAHUSAM, YMEHHUSIM U KOMIETCHIIUAM CTYACHTA, XO-
TS MOXKET SIBJSATHCS MPEALIECTBYIOIIEH JUIsl CHIEUAIbHbBIX, TUCIUILIMH, UCIOJIb3YIO-
IIMX 3HaHUS B 00JIACTH MUKPOOHMOJOTUU B NMPOGECCHOHAIBHON JesATeIbHOCTH OaKa-
JaBpa.

4. TlpencraBnennas [Iporpamma mpesmnonaraeT UCIOIb30BAHUE COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH, UCHOJIb3YEMbIE MPU peATU3ALMUKU PA3TUYHBIX BHUIOB
yueOHOl paboThl. DopMbl 00pa30BaTEIbHBIX TEXHOJIOTHI coomeemcmayrom Clelu-
(buKe TUCHUIITUHBL.

5. Bugpl, conepkanue u TpyA0EMKOCTb CAMOCTOSITEIBHON PabOTHI CTYIEHTOB,
npenacrasieHHbie B [IporpamMmme, coomseemcmeyiom TpeOOBaHUSAM K MOJITOTOBKE BbI-
yCKHUKOB, coaepxkammmcs Bo @I'OC BO no nanpasnenuro 05.03.04 ['mapomereo-
posiorus. [lpencraBnennsie u onucaHHble B [Iporpamme GopMbl mexyweri OLIEHKU
3HaHMU (orpoc, Kak B (hopme 00CYyk AEHHUS OTAEIbHBIX BOMPOCOB, TaK U BBICTYILIE-
HUS, U y4acTHUE€ B TEMAaTHUYECKUX JUCKYCCUSAX M TPYIIOBBIX OOCYXKIEHUSX), coom-
gemcmeyiom crienu(pruKe JUCIHUIUIMHBI U TPEOOBAHUAM K BBIITYCKHUKAM.

dopMa IPOMEKYTOUHOTO KOHTPOJS 3HAHUW CTYJEHTOB, IPEILyCMOTPEHHAs
[Tporpammoii, ocyiecTBisercs B popme 3auera

@opMbl OLICHKM 3HAHWM, NpeAcTaBieHHbe B lIporpamme, coomsemcmeyiom
criel(uKe TUCUUTUIMHBI U TPEOOBAHUSAM K BBIITY CKHUKAM.

6. YueOHO-MeTOoMMUECKOe oOecreueHue AUCITUIIINHBI MPEACTABICHO: OCHOB-
HOM NuTepaTypoil — 6 nCTOUHUKOB (0a30BbIN yUeOHUK U ydeOHOE MOCcoOue), JOMOJ-
HUTEJIbHON JnuTepatypoil — 8 HauMeHOBaHMH, U coomeemcmeyem TPEOOBAHUSIM
@I'OC BO nanpasnenus 05.03.04 ['mapomereopoiorus

/. MarepuanbHO-TEXHUYECKOE OOECeYeHHe NUCLMIUIMHBI CO0meencmeyem
cnenupuKke AUCHMUILUIMHBI «DHU3UOJIOTUST MUKPOOPTaHM3MOB» M 00€CleurBaeT HC-
M0JIb30BAaHUE COBPEMEHHBIX 00pa30BaTENIbHBIX, B TOM YMCJI€ MHTEPAKTUBHBIX METO-
JIOB 00yUYeHHUS.

8. Meronuyeckre peKOMEHIalluK CTYJEHTaM U METOJAMYECKUE PEKOMEH AU
IperoAaBaTesisiM Mo OpraHu3aluy 00y4YeHUs 10 AUCHUILIMHE AI0T MPEICTaBICHUE O
cnenuduke o0yueHus 1no aucuuIuinHe «DU3noa0rus MUKpPOOPTaHU3MOBY U COOMI-
semcmagyrom ctaniapty no HanpasiaeHuto 05.03.04 I'uapomereoposiorusi.

OBILINE BBIBO/bI

Ha ocHoBaHuuM mpoBeeHHON PEleH3UH MOXKHO CIIeJIaTh 3aKJIIOUYCHHE, YTO Xa-
pakTep, CTPYKTypa U CoJiepKaHue padouelt mporpaMMbl JUCITUTUIMHBI «DU3NO0IOTHS
MukpoopranuzmMory @I'OC OIIOIT BO no nanpasnenuto 05.03.04 ['mgpomereopo-
jgorus 1mo HampaBieHHocTH Kimmartuueckass 6e3omacHoOCTh (kKBanudukanus (cre-
MIeHb) BBIMTYCKHHUKA — 0akaiaBp), pa3paboTaHHas CT. mpern. Kageapbl MUKPOOHOJIOTHI
u ummyHosioruu, CHerupesiM JI.B, cooTBercTtByeT TpeboBanusim ®I'OC BO, co-
BPEMEHHBIM TPeOOBaHUSIM YKOHOMUKH, PbIHKA TPyAa U TMO3BOJIMT MpHU €€ peann3aluuu
yCHENIHO 00ecneunTh (HOPMUPOBAHKE 3asIBICHHBIX KOMITETEHIIUH.
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Peuenzent: Mocuna Jlronmuna Braanumuposna 1.0.H., npodeccop kadenpsl
sKosoruu Poccuiickoro rocygapcTBeHHOro arpapHoro ynusepcurera — MCXA um.
K. A. Tumupszera (PTAY-MCXA um K. A. Tumupsizesa «09» utons 2024 r.
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