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[Tporpamma cocraBieHa B cOOTBETCTBUU ¢ PDeiepabHbIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM BbICIIEr0 00pa30BaHus Mo HampasieHHo noArotoBku 06.04.01 buonorus, [Ipoduns:
"Mukpobuonorus", yTBEpKICHHBIM NpHUKa3oM MuHHCTEpcTBa 00pa3oBaHUA H  HAayKH
Poccuiickoit ®enepanuu ot 11.08.2020 r. Ne 934, yyeOHBIM IIIaHOM HOJATOTOBKH MarucTpaTypbl
no HampasiaeHuto noarotoBku 06.04.01 buonorus, yrBep:xkaeHHbIM YueHbiM coBeToM PI'BOY

BO «COI'Y» (ot 13.04.2022 r., npotokou Ne 10)

CocraBuTens: K. ¢.-X. H., goueHT Hukkomosa b.C.
Pabouas mporpamMma o0cykIeHa U YTBEPXKICHA HA 3acCeTaHuU Kadeapbl aHATOMUH, (PU3NOJIOTHH

u 6otanuky (mpotokon Ne 8 ot «10» anpenst 2022 1.)

A7

3aB. kadeapoi s ‘/ lanmoesa B.C.

OnobpeHna coBeToM (pakyabTeTa XUMHUH, OUOJIOTHH U OMOTEXHOJIOTHH

(mpoTtoxos Ne 6/21-22 ot «25» anpens 2022 r.)

[Ipencenarens coBera (hakynbpTeTa 'M Araesa @.A.

Pabouasa npocpamma Oucyuniumbl npumama 6 cocmage OCHOBHOU NPOGecCUOHATbHOU
00pa308amenvbHOl NPOSPAMMbL peuteruem yueno2o cosema Llpomokoa Ne 13 om 31.05.2022 2.




1. CTpykTypa 1 0011asi TPYA0€MKOCTh JUCUHUILIUHBI

OO01mmas Tpy10eMKOCTh JUCHIUTUINHBI COCTaBISAET 6 3a4€THBIX equHuIl. (216 gac.).

Ounas ®opma
oOy4eHus

Kypc 3
CemecTtp 5/6
Jlexkuun 20/28
IIpakTrueckue 3aHATHUs -
JlaGoparopHbie 3aHATHS 40/28
Koncynprammm -+
Htoro aynmuTopHbIX 3aHATUN 60/56
CamocrosTenbHas pabora 48/16
Kypcosast paborta -
3auer +/-
DK3aMeH -/36
OO011E€ KOJIMYECTBO YaCOB 216 4gac.

2. lleau ocBOEHHUS TUCHUIIUHBI

B cootBercTBuM ¢ DepepanbHbIM TOCYIapCTBEHHBIM 00pa3oBaTEIbHBIM CTaHIAPTOM
BBICIIETO OOpa3oBaHus 10 HampasieHuto mnoarotoBku 06.03.01 buomorus (ypoBeHb
6akanaBpuata) (nanee ®I'OC BO), yTBepxaeHHBIM NMpuKa3oM MuHHCTEpCTBa 00pa30BaHUS U
Haykun Poccuiickoii ®enepaunu oT «7» aBrycta 2020 r. Ne 920 u B COOTBETCTBHM C
npohecCHOHATFHBIMH CTaHAAPTAMHU:

* 01.001 IMpodeccuonanbubiii cranaapt «llemaror (megarorudeckas AesITEIBHOCTD B cepe
JIOIIIKOJIBHOTO, HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemHero ooOmero oOpa3oBaHMS)
(BocmHTaTENh, YYHMTENb)», YTBEP)KICHHBINM NpHKa3oM MuUHHCTEpPCTBA Tpyda M COLMAILHON
samuThl Poccmiickoit ®eneparuun ot 18 oxTabps 2013 1. Ne 544 (3apeructpupoBaH
MunuctepctBoM toctuiuu Poccuiickoit @enepanuu 6 nexadpst 2013 r., perucrpanuoHHbid No
30550), ¢ u3MeHeHnEeM, BHECEHHBIM NTPUKa30M MUHUCTEPCTBOM TPYJa U CONUAIBLHON 3aIlUThHI
Poccuiickoit ®@enepanyu ot 5 asrycra 2016 r. Ne 422n (3apeructpupoBaH MHHHCTEPCTBOM
toctunu Poccuiickoit @eneparuu 23 aprycra 2016r., peructparnorasiii Ne 43326)

* 01.003 ITpodeccuonanpubiit cranaapt «llexaror 7ONoOIHUTENHHOTO 0Opa30BaHUs AeTEH U
B3POCIIBIX», YTBEPKIAECHHBINA TPUKa30M MUHHCTEPCTBA TPY/Ja M COUHAIBHOM 3anuThl Poccuiickoit
Oeneparun ot 5 Mast 2018 1. Ne 298H (3apeructpupoBad MuHUCTEpCTBOM 10cTUINH Poccuiickoit
®denepannn 28 aBrycra 2018 r., peructparmonnsiii Ne 52016).

Heab0 ocBOeHUS] AUCHUIUIMHBI «MHUKPOOHOIIOTHS C OCHOBaMH OHOTEXHOJIOTHUN
ABNseTCS  (OPMHUpPOBAHHME Yy CTYACHTOB TMpEACTaBIEHUH 00 OCHOBHBIX CBOICTBax
MHUKPOOPTaHU3MOB,  PAaCOPOCTPAHEHWHM  MHUKpPOOpPraHu3sMoB B  Ouocdepe, u3yueHue
MOpP(hOIOrHUecKUX, (QUINOIOTUYECKUX, T€HETUYECKUX, OMOXMMHUYECKHMX M HSKOJOTHYECKUX
0Cc00EHHOCTEH MUKPOOPTaHN3MOB, U3YUEHUE CUCTEMATUYECKOTO MOJIOKEHUSI MUKPOOPTaHU3MOB,
BO3MOXKHOCTEH HCIOJIB30BaHUS MUKPOOPTaHU3MOB B Pa3IMYHBIX OMOTEXHOJOTUSAX, B MEAUIIMHE,
BETEPUHAPHON MENUIIMHE, B OXPAHE OKPYKAIOIIEH Cpeabl, I yIydlleHHs IUI0A0pOIus 10YB U
MOBBILICHUS YPOXKAIHOCTH CeNTbCKOXO035IIICTBEHHBIX KYIbTYp, GOpMHUpOBaHUE CUCTEMBI 3HAHUN U
YMEHHI B 00JIaCTH TPAJIULIMOHHBIX ¥ HOBEHIIIMX OMOTEXHOJIOTHI, OCHOBAaHHBIX Ha COBPEMEHHBIX
JNOCTHKEHUSIX TEeHHOM M KJIETOYHOM MHXKEHEPUH, O MPOMBIIUIEHHOM HCIOIb30BaHUU
0M000BEKTOB (MUKPOOPTAaHU3MOB, PACTUTEIBHBIX KJIETOK, )KUBOTHBIX KJIETOK U UX OPTaHOWIOB)
U GyHIaMEHTAIbHBIX OCHOBAX MOJIEKYJISPHONW OMOJOTUH, TEHHOW U KJIETOYHON MHKEHEPHUH.



3.Mecto nucuuminnbl B crpykrype OINOIL:

Juctummmza « MuKpoOHOIIOTHS ¢ OCHOBaMHU OMOTEXHOJIOTHHY OTHOCHTCS K TUCITUTUIMHAM
brox 1. lucuummnsl (Moxynu). O6s3arensHas yacts. b1.0.28.

JIist u3ydeHus TUCIUTUTMHBI HEOOXOAMMBI 3HAHUS, TOTYYCHHBIE 00yUJaIOMUMUCS B paMKax
HIKOJIBHOTO Kypca «OOmas Ouojorusi», a Takke B pe3yabTaTeé OCBOCHUS IUCIUIUIMH:
«boTtanukay, «I{UTOIOTUS U THCTOJOTUL» «XUMHA», «BHOXHUMUSI

[Tpuctynas Kk U3y4eHUI0 TUCHUILIUHBI « MUKPOOHOJIOTHS C OCHOBAaMH OMOTEXHOJIOTUN Y,

CTYZACHT JIOJIXKEH:

3HaTh:

-TIpaBUJIa TEXHUKH 0€30MacCHOCTH U pabOThl B MUKPOOHOIOTUYECKOH J1aO0paTOpHH

-0a30BbIC TPENCTABICHUS O Pa3HOOOpa3WU OMOJIOTHYECKUX OOBEKTOB, 3HAYCHHUH
Oropa3zHoo0pasus s YCTOMYUBOCTH Onochepsl,

-MeToAbl HAOJNIO/IEHUs, ONMMCAaHUA, UACHTU(PUKAINY, KiIacCu(UKAUU, KyIbTUBUPOBAHUS
OMOJOTUYECKIX 00BEKTOB

Ymers:

-TI0JIb30BaThCsl  Y4eOHOW nauTeparypod, cerbto WHTepHeT I mpodeccHOHAIbHOM
NEeSITEIbHOCTH;

-IIPOBOJIUTH AJIEMEHTAPHYIO CTATHCTUYECKYIO 00pa0OTKY IKCIIEPUMEHTAILHBIX JaHHBIX;

-MCIIOJIb30BaTh 0a30BbIC MPEICTABICHUS O Pa3HOOOpa3uu OHOJOTUYECKHX OOBEKTOB,
3HaueHue OMOPa3HOOOpa3Us Il YCTOMIMBOCTH OUOCHEPHI, HCTIOIH30BATh METOIbI HAOTIOACHHSI,
OTMCaHus, UACHTU(DUKAIINH, KJIaCCU(UKAIIUHU, KYJIbTUBUPOBAHUS OMOJIOTHUECKIX 0OBEKTOB

- MPUMEHSTH COBPEMEHHBIE METOIbI 00PAOOTKH, aHAIM3A U CHHTE3a

MOJICBOM, MMPOU3BOJICTBEHHOMN U Tab0paTOpHOM OMOIOTrHYecKoi nHpOpMaIun

Baaners:

-MeTOoAaMH HaOIIOACHUS, OMTMCAHUS, UACHTU(PUKAIINY, KJIacCU(UKALUU, KYIbTUBUPOBAHUS
OMOJOTUYECKIX 00BEKTOB

-uHdOpMaIel 0 MPUHITUIIAX CTEPIITH3AINH, Te3MH(PEKIINI U aHTUCETITHYECKOW 00paboTK
WHCTPYMEHTOB U 000pyIOBaHUs

-COBPEMEHHBIMU METOJJaMU 00pabOTKH, aHaIM3a U CHHTE3a MOJIEBOI, TPOU3BOJICTBEHHON 1
n1abopaTopHOil OHonornyeckoil nHpoOpMaIMy, MpaBUJIAMH COCTAaBJICHUS HAyYHO-TEXHHUYECKUX
MIPOEKTOB U OTYETOB

- METO/IaMU COCTaBIICHUSI HAYYHO-TEXHUUYECKUX MPOEKTOB U OTUETOB

d)opMpreMHe I[HCHHHHHHOﬁ 3HaHUA HW YMCHHUA TOTOBAT BBIITYCKHHUKA HaHHOﬁ
00pa3zoBaTeNbHON MPOTPaMMbl K BBIMTOJHEHUIO CICAYIOMNUX OOOOIIEHHBIX TPYIOBBIX (YHKIIHA
(TD):

Kon n naumeHoBaHue O06o0menHas TpynoBast GyHKITUS TpynoBas
npoheccCHOHATLHOTO (OTD) byukius (TD)
CTaHJapTa

Ob6nactp npodeccuonanbHoi aestenpsHocTy: 01 OOpazoBaHue U HayKa
Tun 3amay npodeccuoHaTbHON ACSITEIPHOCTH: MTearOrHISCKUN

01.001 Ilemaror Haumenosanue OTD Vp Haumenos
(memaroruyeckas on oBeHb |aHUEe T o1
e TeTbHOCTh B chepe KB}

TOIIKOIPHOTO,  HAYaJlbHOTO| 120005051

00I11ero, OCHOBHOI'O OOIIETO, Ilemarornueckas 6 Oowenena
CpEAHETO o01wero JlesaTenbHOCTh 1o| rOTMYECKast 01.6
00pazoBaHus) (BOCIIHUTATEIb, MPOCKTUPOBAHUIO M peallh3aluul (b yHKITHS.

YUUTEIIb). 00pazoBaTebHOTO Tpolecca B O6yuenue




00pa3oBaTENbHBIX OPTaHU3AIUSX| Bocrnurare
HaumenoBanue BHUJIQ JTOIIIKOJILHOTO, Ha4aJbHOI'O IbHAs 02.6
npodecCHOHATbHON 00IIler0, OCHOBHOTO  OOIIEro, eATebHOCTD
nesTeNbHOCTH:  JIOMIKONBHOE cpenHero odmiero oopazoBaHus Pa3BuBaro
oOpazoBaHue HauansHoe as 03.6
oOmiee oOpazoBaHue NesITeNbHOCTD
OcHoBHOE oOmiee Ilenqarornueckas Ilemarornu
oOpa3oBanue. Cpennee obriee NesITeNbHOCTD 1o eckast 03.6
oOpazoBaHue MMPOCKTUPOBAHUIO M Peallh3aluy| e TETLHOCTD T10
OCHOBHBIX peanu3anuu
00111600pa30BaTEIIbHBIX porpamMm
porpaMm OCHOBHOT'O u
CpEIHETO
001I1eT0
00pazoBaHMs
01.003 [IpenonaBanue 1o Opranwusan
[IpodeccnonanbHBIN CTaHAAPT TOIIOTHUTEILHBIM ns nesteapHOCTH/01.6
«Ilemaror IOTOJHUTEIHLHOIO 00111e00pa3oBaTeIbHBIM ydanuxcs,
00pazoBaHUs neTei u MporpaMMam HaIpaBJICHHON
B3pOCIIbIX». HammeHoBaHme Ha OCBOCHHCE]
BH]A po¢eCCHOHATBHON OMOJHUTEILHO
ESATENbHOCTH: 7
[lemarornyeckas o01eobpazoBare
J{essTeIbHOCTh B ITBbHOM
TOTIOJTHUTEITLHOM [IPOrPaMMBbI
0Opa3zoBaHUU neTen u [Tegaroruu
B3POCIIBIX €CKUi KOHTpPOJib/04.6
141 OIICHKA
OCBOCHHS
TTOTIOJTHUTEIBHO
171
o0mieoOpaszoBare
ITBbHOM
[POrpaMMBbI

4. TpeOoBaHuUA K pe3yJIbTATAM OCBOCHUS JUCHUNINHBI

Kommnerenmm oOyuaromierocs, popMupyembie B pe3ysIbTaTe OCBOSHHSI TUCIIATIIHHEI.
B pesynbrare u3yueHUs AWCHUILTUHBI OOYYAIONIUMUCS JOMKEH 00JalaTh CIETYIOIIUMU
KOMITETCHIIMAMU (pe3ysbTaTaMu OCBOSHUS 00pa3oBareabHO# nporpammel): OIIK-2.2; OIIK-5.1;

OIIK-5.2; OIIK-5.3; I1K-1.3

OIIK-2.2Vcnonb3yet pu3noI0rudecKue, MUTOJIOTHIeCKUE METOIBI aHAIN3a ISl OIIEHKH 1

KOPpPCKIOUUN COCTOSAHUS KUBBIX 00BEKTOB U MOHUTOPHHTA CPEAbI UX oOuTaHUA

OIIK-5.1 3Haer NPUHIUIIBI COBPEMEHHOW OHOTEXHOJOTHHU, TMPHUEMBbl TEHETHYECCKOUN

HWHXKCHCPUH, OCHOBBIL HaHO6I/IOTeXHOHOFI/II/I, MOJICKYJIAPHOTO MOACIINPOBAHUSA

OIIK-5.2 VYwMeer oleHMBaTH W TPOTHO3UPOBATH IEPCIEKTUBHOCTH OOBEKTOB CBOCH

HpO(i)eCCI/IOHaHBHOI\/'I ACATCIBHOCTHU JJIsA OHMOTEXHOJIOTHYCCKUX IMPOU3BOACTB

OIIK-5.3 Brnameer mpueMamu OmNpeaesieHUs OWOJIOTHYECKON Oe30MacHOCTH MPOMYKIIHH
6I/IOTGXHOHOFI/I‘IGCKHX u 6HOM€,Z[I/II_II/IHCKI/IX IMPONU3BOACTB
[1K-1.3. Onepupyet 3HaHUSAMH 00 0COOEHHOCTSIX MOP(OJIOTHH, YKOJIOTHH, PA3MHOKEHHUS U
reorpauuecKoro pacnpocTpaHEHUs] MUKPOOPTaHU3MOB, MOHMMAET WX pPOJIb B MPHPOJAE H
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https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529

XO3SIUCTBEHHOU JIEATEILHOCTH UEJIOBEKA

B3anMocCBs3b MIIAHUPYEMBIX PE3YJIbTATOB OOYYEHHs MO JUCHUIUIMHE ¢ (HOPMHUPYEMBIMH
komnerennuamu OITOIT:

IInanupyemsblie pe3yJbTaThbl 00y4eHHsl, COOTBETCTBYIOIIME

Komnerenmun
b dopmupyembim komnerenmuam OITOII
Kon DopMyIHpPOBKA
3HaTh: YMmerhb Baangern:
Hcnonb3yer
(bu3HOIOTHYECKUE bu3noIOTHYECKHE, (hU3HOIOTHUECKUMH,
, IIUTOJIOTHYECKHE HHUTOJIOTHYECKHUE LIUTOIOTHYECKUMHU
METOIABI aHaIu3a METObI aHajan3a IS | METOAAMH  aHallu3a
g OLEHKH | TTPUHLHIIET OIICHKHU ¥ KOPPEKIINH | JIJIst OIIEHKH u
OIIK- CTPYKTYPHO-
KOPPEKIIUU . COCTOSIHUSI ~ JKMBBIX | KOPPEKITUH
2.2 (GyHKIIMOHATIEHOM
COCTOSIHUSL JKHUBBIX 00BEKTOB U | COCTOSHUS  JKHMBBIX
OpraHu3aIu
00BEKTOB u MOHUTOPHUHTA CpE/bl | 00HEKTOB "
MOHHTOPHHTA UX OOHUTaHUS MOHHUTOPHHTA CPEJIbI
cpenbl 150:¢ UX O0OUTaHUSA
oOnTaHus
3HaeT MPUHIUIIBI
N TIPUHITATIBI HaBBIKAMHU PAaOOTHI C
COBpPEMEHHOI . N
COBpEMEHHOM MIPOTHO3HPOBATH COBpEMEHHOM
OMOTEXHOJIOTHH, o
HDHEMEL OHMOTEXHOJIOTHH, peakiuu JKUBBIX | ammaparypou,
P . MIPUEMBI OpPTaHHU3MOB, nprueMaMu
T€HETHYECKON . .
OIIK- T€HETUYECKOU coo0111ecTB U | TEHETHUYECKOM
WHXCHEPUH,
51 OCHOBEL WHXCHEPUHU, OCHOBBI | 9KOCHCTEM Ha | MHXXCHEPUH,
HaHOOMOTEXHOJIOTHH | aHTPOIIOTCHHBIC OCHOBaMH
HAaHOOMOTEXHOIOT .
. , MOJICKYJISIPHOTO | BO3JCHCTBHSI, HaHOOMOTEXHOJIOTUH
’ MOJICIIUPOBAHUS; , MOJICKYJISIPHOTO
MOJIEKYJISIPHOTO
MOJICTTUPOBAHUS
MOJICTUPOBAHUS;.
OCHOBEI
OLIEHUBATh 51
MOJICITUPOBAHUS OLIEHUBATD A | METOJAMH OLIEHKHA U
MIPOTHO3UPOBATH
SKOJIOTHYECKUX MIPOTHO3HPOBATH MPOrHO3a
MEPCIIEKTUBHOCTh
. | mporeccos, MEePCIEKTUBHOCTH MePCIEKTUBHOCTH
00BEKTOB  CBOEH N .
OIIK- AHTPOIOT€HHBIX 00BEKTOB CBOCH | OOBEKTOB CBOEH
npodeccuoHaIbHO . . N N
5.2 . BO3JIEUCTBUI Ha | mpodecCHOHANBHON | TpO(ecCHOHATbHON
W JeITeIbHOCTH
- J)KMBBIE CHUCTEMBI U | OJEATENBLHOCTH  IJIS | HEATEIBbHOCTH IS
DKOJIOTHYECKOTO OMOTEXHOJOTHYECKH | OMOTEXHOIOTHYECKHA
OMOTEXHOIOTHYEC
MIPOTHO3UPOBAHUS X TIPOU3BOJICTB X MPOU3BOJICTB
KHUX TIPOM3BOJICTB
Brnaneer METOIBI nprueMaMu
OTIpEIeIIATh
npueMaMu onpeeaeHus onpeneaeHus
. OHOJIOTHYECKYIO .
onpeeIeHus OMOJIOTUYeCKOU OMOJIOTUYeCKOU
N 0€30I1aCHOCTD
OHMOJIOTHYECKOH 0e30MmacHOCTH 0e30MmacHOCTH
OIK- | & onacrocTH POAYKIIHH TPOAYKIHH POAYKIIHH
5.3 POAYK OHMOTEXHOJIOTHIECKHT POILYK
MPOTYKITUH OHMOTEXHOIOTHYECKHA N " OHMOTEXHOIOTHYECKHA
OMOTEXHOJIOTHYEC | X u X u
OMOMEIUIIMHCKUX
KHAX A | OMOMEIUIINHCKUX IPOH3BOACTB OMOMEIUITNHCKAX
OMOMEUITMHCKUX | IPOU3BOJICTB. P ) MIPOU3BOJICTB.




MIPOU3BOICTB

IIK-1.3

Onepupyer
3HaHUSIMHU 00
O0COOCHHOCTSIX
MopdoJIoTHH,
3KOJIOTHH,
pPa3MHOXKECHHS U
reorpagpuuecKkoro
pacrpocTpaHeHHsI
MUKPOOPTaHU3MO
B, IOHUMAET MX
poib B IpUPOAE U
XO3SIICTBEHHOM
ACATCIIBHOCTHU
YeoBeKa

0COOEHHOCTH
MOp(OJIOTHH,
9KOJIOTHUH,
Pa3MHOXKEHUS
reorpauyecKoro
pacrpocTpaHeHHS
MHUKPOOPTaHU3MOB

OTIPENIETIATh UX POJIb
B pupojie u
XO3SHCTBEHHOM
HCATCIIBHOCTHU
YyeJIoBeKa.

HaBBIKAMHU
METOJIaMU
MOpPQOJIOTHH,
3KOJIOTHH,
Pa3MHOXKCHUS
reorpau4ecKoro
pacmpocTpaHeHus
MHUKPOOPTaHU3MOB

n

[Tpu npoBeneHnH y4eOHBIX 3aHATHH oOecreYnBaeTCsl pa3BUTHE y 00Y4atOIUXCs HaBBIKOB
KOMaHIHOU pabOThl, MEKJIMYHOCTHOW KOMMYHHUKAIIUH, IPUHATHUS PEIICHUH, TUACPCKUX KaYeCTB
(BKJItOUAsl MTPU HEOOXOIUMOCTH IMPOBEAECHUE MHTEPAKTUBHBIX JIEKLMH, MPYNIOBBIX JUCKYCCHH,
pPOJIEBBIX WUIp, TPEHUHIOB, aHAJIW3 CUTyallUd W HWMUTALMOHHBIX MOJIENEN, IpenojaBaHUe
JUCLMIUIMH (MOJysei) B (opMe KypcoB, COCTaBIEHHBIX Ha OCHOBE pe3yJbTaTOB HAy4YHbBIX
UCCIICIOBaHM, B TOM YHCJIE C YYETOM pPETHOHAJBHBIX OCOOEHHOCTEH mNpodeccHoHaIbHOM
JIeSATeTLHOCTH BBIMTYCKHUKOB U MOTpeOHOCTEH paboTomareneit).




5. Conepxxanue v y4eOHO-MeTOAUYECKAS KAPTA QU CIUILIHHBI

Tadauuna 5.1
Homep HaunmenoBanue rem DopMbI bannbl Jlutreparypa
HeJleJn (Bompocos), P — CamocrosiTesibHast padora KOHTPOJISA
H3y4aeMbIX MO JAHHOMH CTY/IEeHTOB
MUCHHUILIHHE I np 1a6 Conepxanne Ya min | max
CBI
1 Tema:Nel BBeaenne B 2 4 Pa3Butue npeacraBieHuit o 3 | Koncnexkr, 0 4 111, 121, [3], [4],
mukpobuonoruto. [Ipeamer u npupo/ie NHPEKIIMOHHBIX pedepar [5], [6], [7], I8,
3a1a9M MHUKPOOHOJIOTHH. 3a00JICBaHUM. OO6cyxnenue [9], [10]
Hcropuueckuit O4epK Hayunas nesrensHocts JI. B XO-7€
BO3HUKHOBEHMSI U DPa3BUTHSA [Tactepa. YCTHOTO
HallpaBJICHUN ompoca Ha
MHUKPOOHOJIOTHH J1a00paTOPHO
M 3aHATHU
Brinosnnenue
TECTOBBIX
3aJaHuN
2 Tema:Ne2 Cucremaruka 2 4 Knaccudukanus 3 | Koncrmexkr, 0 4 (11, 121, [3], [4],
MHUKPOOPTaHU3MOB. MUKPOCKOIIUYECKUX TPHOOB. pedepar [5], [6], [7], I8,
[MpuHIMIB KIIacCUUKALNY T Ob6cyxnenue [9], [10]
HOMEHKJIATyPhI B XO-JI¢
MHUKPOOPTaHU3MOB. YCTHOTO
Knaccudukanmss mpokapuoT ompoca Ha
no JI. bepmku. Apxebaktepun nabopaTopHO
M 3aHITHH
Brimonnenue
TECTOBBIX
3aJlaHu i
3 Tema:Ne3 Mopdonorus 2 4 Mopddonoruueckue u 3 | KoHcrer, 0 4 (11, 121, [3], [4],
MHUKPOOPTaHU3MOB dusnonornueckue pedepar [51, [6], [7], [8],
0COOCHHOCTH [9], [10]




Ocobennoctu CTPOCHUS aKTUHOMHUIIETOB 1 OO6cyxnenue
MHUKPOOPTaHU3MOB. TJIECHEBBIX TPHOOB B XO-7I¢
Mopdomoruueckoe YCTHOTO
paszHooOpasue MPOKAPHOT. orpoca Ha
[ToBepxHOCTHBIE CTPYKTYpPbI 1abopaTopHO
U MeMOpaHHBI  ammapar M 3aHATHU
OaxkTepuaIbHBIX KJIETOK. Brimmonnenue
CtpoeHue KIETOYHOW CTEHKU TECTOBBIX
IPaMITIOJIOKUTETbHBIX u 3aJlaHui
rPaMOTPHUIIATEIBHBIX
OakTepuil. IToaBrxHOCTE
OaKTepHil.
Tema:Ned ®duzunonorus OO01mas xapakTepucTUKa Koncrer, (11, 121, [3], [4],
MHUKPOOPTaHU3MOB. HSHEPreTUYECKHUX MPOIIECCOB pedepar [51, [6], [7], [8],
VYabTpacTpykTypa u y IPOKapUOT Ob6cyxnenue [9], [10]
XUMHUYECKHI COCTaB BEIIECTB, B XO-7I¢
BXOJISIINX B COCTaB YCTHOT'O
YIBTPACTPYKTYP u orpoca Ha
[IATOTLTa3MBbI J1a00paTOPHO
MHUKPOOPTaHHU3MOB. M 3aHATHU
Beinonnenue
Te-CTOBBIX
3aJaHuN
Tema:Ne5 dusuonorus KynsTuBuposanue Koncrmer, (11, 121, [3], [4],
MUKpoOpranu3moB. [luranue OaxTepuil B pedepar [5], [6], [7], I8,
(aBTOTpOhHOE u MPOMBIIUICHHBIX YCIOBUSAX Ob6cyxnenue [9], [10]
reTepoTpoHOE) M JIBIXaHHE B XO-JI¢
(adpobHOE u  aHa’pOOHOE) YCTHOTO
MHUKPOOPTaHHU3MOB. orpoca Ha
nabopaTopHO

M 3aHATHHU




Brinonaenue

TECTOBBIX
3aJaHuN
Tema:Ne6 [IpeBpamienue H3ydenue npoueccos Koncrmer, (11, 121, [3], [4],
COCMHEHU I yriepoaa MOJIOYHO - KHCJIOTO, pedepar [51, [6], [7], [8],
MHUKPOOpPTraHU3MaMH B CIIUPTOBOT0, MACJISHO - Ob6cyxnenue [9], [10]
aHa’pOOHBIX YCIOBUSIX. KHCJIOTO, TPOITMOHOBO — B XO-7I€
[Ipoueccer OpokeHUs W UX KHCIIOTO, YKCYCHO -KHCIIOTO YCTHOTO
BO3OYIUTEIHN. Turmbr OpoXxeHUs ompoca Ha
OpOKEHUHI. [TpakTudeckoe nabopaTopHO
pUMEHEHUE OaxTepui, M 3aHATUU
OCYIIECTBISIONUX OPOKCHHE Breimmonnenue
Te-CTOBBIX
3aJlaHu i
Tema:Ne7 [IpeBpamenus N3yuenue npoueccos Koncrer, (11, 121, [3], [4],
coenuHeHUN azora, gocdopa, MpEeBpaICHHs COSTMHECHUN pedepar [5], [6], [7], I8,
cepol MHUKPOOpPTraHu3MaMu a3oTa, hocdopa, cepsl Ob6cyxnenue [9], [10]
AMMOHUUKALINSA, MUKPOOPTaHU3MaMU B XO-7I¢
azordukcanys, AMMoHH UKL, YCTHOTO
HUTPUPHUKALHS, azotdukcanus, oIpoca Ha
JTEeHUTPUPUKAITH. Ponn HUTpHUUKAITHS, J1a00paTOPHO
OakTepuii B KpyroBOpoTe JNeHUTpHU(pUKALIKSL. M 3aHATHU
BEUIECTB M  DHEPruM B Brimmonnenue
ounochepe Te-CTOBBIX
3aJaHuN
Tema:Ne8 Pocr " CocraBieHre KpUBBIX Koncrmer, (11, 121, [3], [4],
pa3MHOXEHHUE pocTta ¥ pa3sMHOXKEHUS pedepar [51, [6], [7], [8],
MUKPOOPTaHU3MOB MHUKPOOPTaHU3MOB Ob6cyxnenue [9], [10]
3aKOHOMEPHOCTH pocTa U B XO-7I€
Pa3MHOXCHHUS YCTHOTO
MUKpPOOPTraHU3MOB orpoca Ha

Kiierounsrii mmkn OGakTepwii.




Poct OakTepuit B J1a00paTOPHO
NEPUOANYECKON KyIbType | M 3aHATHU
HETPEPHIBHOU KYJIBTYpE Brinosnnenue

Te-CTOBBIX

3aJaHuN

9 Tema:»9 I'eneruka N3yueHue reHeTH4ecKoro Koncner, 4 (11, 121, [3], [4],

MHUKPOOPTaHU3MOB Marepuaia y IpOKapUuOTHBIX pedepar [51, [6], [7], [8],
OcobOeHHOCTH ux OpPTaHU3MOB. Ob6cyxnenue [9], [10]
HACJIEICTBEHHOCTHU u B XO-7I€
W3MEHYUBOCTH. YCTHOTO

orpoca Ha

nabopaTopHO

M 3aHATUU

Brimonnenue

Te-CTOBBIX

3aJlaHu i

10 Tema:NelO JeiicTBue N3yuenune neicTeus Koncner, 4 (11, 121, [3], [4],

bU3UYECKUX, XUMUYECKUX U bUBHYECKUX, XUMHUYECKHX U pedepar [5], [6], [7], I8,
Ouosornueckux (GakTopoB Ha O6uonoruueckux (HakTopoB Ob6cyxnenue [9], [10]
MUKPOOPTaHU3MBI HA MHUKPOOPTaHU3MBI B XO-7I¢

YCTHOT'O

orpoca Ha

J1a00paTOPHO

M 3aHATHU

Beinonnenue

Te-CTOBBIX

3aJaHuN
Texyas paboTa CTYAEHTOB 40
PyGexnas aTTecTalus 30
(KoMIIBIOTEpPHOE

TECTUPOBAHUE)




UTOI'O 20 40 70
2cemecTp
Tema:Nel DKOI0THUs 2 2 H3ydyeHnue BUAOBOTO Koncrmer, 2 (11, 121, [3], [4],
MHUKPOOPTaHHU3MOB. cocTaBa MUKPO(hIOPHI BOJIHI, pedepar [51, 6], [7], [8],
Mukpodiiopa BOABI, MOYBHI, MOYBHI, aTMOC(EPHI Ob6cyxnenue [9], [10]
aTMocdepsl N3yuenune meTonoB B XO-JI¢
UCCJICIOBAHMSI MUKPO(MIOPHI YCTHOTO
BOJIbI, TTIOYBBI, AaTMOCHEPHI ompoca Ha
nabopaTopHO
M 3aHITHH
Brimonnenue
TE-CTOBBIX
3aJlaHu i
Tema:Ne2 Opranusm 4esnoBeka 2 2 Hapymenust HopmasibHOM Koncrer, 2 111, 121, [3], [4],
U OKUBOTHBIX Kak cpejaa MUKPOQIIOPHI TeNa pedepar [51, [6], [7], [8],
00HUTaHHS MUKPOOPTaHNU3MOB yenoBeka. J[ucbakrepnos y Ob6cyxnenue [9], [10]
ABOJIIOIMH OHOC(hEpHI xuteneit PCO - Ananus B XO-7I€
YCTHOTO
orpoca Ha
J1a00paTOPHO
M 3aHSATUH
Brinonnenue
Te-CTOBBIX
3aJaHuN
Tema:3 Yuenue 06 nnpekum 2 2 Nudexnus, nHGEKITMOHHBIHI Koncrmer, 2 (11, 121, [3], [4],
npoiiecc, MHPEKIMOHHAs pedepar [51, 6], [7], [8],
00JIe3Hb, CBOMCTBA Ob6cyxnenue [9], [10]
BO30OyaHTENEH. B XO-1I€
[TaTtorennocts u YCTHOTO




BUPYJIECHTHOCTb. orpoca Ha

nabopaTopHO

M 3aHATUU

Brimonnenue

Te-CTOBBIX

3aJlaHu i
Tema:Ned Muxkpodiopa N3yuenue meTon0oB Koncner, (11, 121, [3], [4],
pacreHuit UCCJICIOBAHMSI MUKPO(MIOPHI pedepar [5], [6], [7], I8,
Hopwmanbnas MuUKpodIopa BOJIbI, IOYBBI, aTMOC(EPHI Ob6cyxnenue [9], [10]
pacTeHui Mertonbl onpeaeneHus B X0-71¢
Muxkpodiopa puzochepbr MHUKPOOHOM OMOMACCHI YCTHOTO
pacTeHui ompoca Ha
duTonaToreHHbIe OAKTEPHHI J1a00paTOPHO

M 3aHATHU

Beinonnenue

Te-CTOBBIX

3aJaHuN
Tema:Ne5 Ponb [TpoGema mpouCXOXKACHUS Koncrner, (11, 121, [3], [4],
MHUKPOOPTaHU3MOB B MHUKPOOPraHU3MOB U pedepar [51, [6], [7], [8],
MPUPOTHBIX MECTOOOUTAHUSX. ABOJIIOIHS KU3HU Ob6cyxnenue [9], [10]
BzaumoneiictBue B XO-JI€
MUKPOOPTaHU3MOB u YCTHOTO
pacTeHum. [Ipobnema ompoca Ha
3arps3HeHUs MIPUPOTHBIX nabopaTtopHo
9KOCUCTEM U BO3MOXKHOCTH M 3aHATUU
CaMOOYHUIICHUS Breimonnenue

Te-CTOBBIX

3aJlaHu i
TemaNe6 Brenenne B Pa3BuTre 6MOTEXHOJIOTHH B Koncner, (11, 121, [3], [4],
OMOTEXHOJIOTHIO CCCP u Poccun pedepar [51, [6], [7], [8],
Ucropus pa3BUTHUsA Ob6cyxnenue [9], [10]
OMOTEXHOJIOTHH. CBsi3b B XO-JI€




O6uorexHonoruu ¢ GyHaaMeH- YCTHOTO
TaJbHBIMU HAayKaMH BTOpOM ompoca Ha
MOJIOBUHBI XX BEKa. J1a00paTOPHO
Lemn u 3a1a4u M 3aHSITUH
OMOTEXHOIOTHH. Boimmonnenue
CoBpemMeHHAst OMOTEXHOJIOTHUS Te-CTOBBIX
KaKk OJHO U3 OCHOBHBIX 3aJlaHui
HallpaBJICHUN Hay4HO-
TEXHUUYECKOTO Mporpecca.
buoTtexHonMOTHS M IPUPOTHBIC
pecypchl. [Ipumenenne
OMOTEXHOJIOTHYECKHUX
METO/IOB B
TOPHOIOOBIBAIOIIEH,
He(dTemo-ObIBaroIIeH
HedTenepepadaThIBatOLICH
MPOMBIIIIIEHHOCTH.
[TepcrieKTUBBI UCIIOJIB30BAHUS
OMOTeX-HOJIOTUH B O0NacTu
MEIWIIMHBI, BETe-pUHAPHOU
MEIMIHMHBI, OXpPaHbl OKpPY-
JKAIOIIEH Cpelpl, CEIBCKOTo
X0341CTBA

7. TemaNe7. MonekyinsipHas [IpuHIMIIBI MATPUY-HOTO Koncrmer, (11, 121, [3], [4],
OuoJIOTHsI — OCHOBa TEHHOM O6uocuHTe3a pedepar [5], [6], [7], I8,
WHXCHEPUU (Jlekmmus ¢ O6cyxnenue [9], [10]
3JIEMEHTAMU oecenpl) B XO-1I€
Ucropus BO3HUK-HOBEHUS YCTHOTO
MOJIEKYJISIPHOM OHOJI0THH. orpoca Ha
Wzyuenmne ctpyxrypsr JIHK. nabopaTopHO
[Tomumop-pu3zm JIHK. M 3aHITHH

Permukammuas  JIHK.  JIHK




nojauMepasa OCHOBHOM Brinonnenue
dbepmeHT pEIUIMKALUH. TE-CTOBBIX
MexaHu3mM  CaMOKOPPEKIIUU 3aJaHuN
JHK IIOJIMMEPA3BI.
Tonouzomepassbl.
CTaOMIIBHOCTh TEHETHYECKOTO
Marepu-aia.  AnypHU3AIUs.
Penapanus. Sos — penaparusi.
PexomOuHamus. CaoiicTBa
TE€HETUYECKOT0 KO/Ja.
Tpackpunuus. Tpancasus
8. TemaNe&.[ToaroroBka [Toxbop GuonmornvecKmx Koncrmer, (11, 121, [3], [4],
OM000BEKTOB TUTSt 00BEKTOB ISt pedepar [5], [6], [7], I8,
OMOTEXHOJIOTHYCCKUX  IIEJICH OMOTEXHOJIOTHYCCKUX IICIICH O6cyxnenue [9], [10]
[ToxGop OHMOJIOTUYECKUX ['eHeTrvecKkas HHKEHEPHS. B XO-1I€
00BEKTOB. Cenekuus. YCTHOTO
NHnyuupoBaHHBIN MyTareHes. ompoca Ha
l'enernueckass  uMHXKEHEPHUS. nabopaTopHo
[Tonyuenue reHos. Beenenue M 3aHSITUU
resa B BeKkTop. Ilepenoc renos Beinonnenue
B KIETKy OpraHmsma — Te-CTOBBIX
peuunuenTa. Mnentuduxanus 3alaHuI

KJIETOK PELMIIAEHTA. YPOBHU
reHHo nHxxeHepuu. [lomyue-
HUE TeHOB. BblneieHne reHoB
u3 JIHK. Pectpukrassl,

Kiaccuukanms. Kou-
CTpYUpOBaHUE
PEKOMOWHAHTHBIX JTHK.

Bexkrops! u IJ1a3MUBL.
Nnentuduxa-usi.
ITocnemoBaTenbHOCTH




onepauudii MOpH BKIIOYEHUU

YyXXEPOIHOIO reHa B
BEKTOPHYIO MOJIEKYITY.
ITepenoc BEKTO-pa c

qy)KEPOJHBIM  TE€HOM B
MHUKPOOHYIO KJIETKY.

TemaNe9.I'ennas u KjIeToOUHAS
UH)KEHEe-pUsi U 00JacTu Hx
MIPUMEHEHUS

buocunres UHCYJIUHA
yejioBeka B kieT-kax.E.coli.
PekoMOMHAHTHBIT ~ MHCYIUH
yeJioBeKa n ero
OMOTEXHOJIOTUYECKOE
HCIIOJIL30Ba-HUE.
OKOHOMHUYECKHUE ACICKTHI.
buo-texHomornueckoe

MOJTy4YeHUE uHTepdepoHa.
Knaccudukamms

UHTEPPEPOHOB. Cunres
pa3IMYHBIX KJIaCCOB

UHTEPPEPOHOB UEIOBEKa B
TFeHETUYECKU
CKOHCTPYMPOBAHHBIX KJIETKaX
MHUKPOOPIaHU3MOB.
Dkcrnpeccust T'€HOB,
BCTPOEHHBIX B IJIa3MUY.
buorexHonornyeckoe
IOJy4eHHUE CO-MaTOTPOIHHA.
Knerounas uHxeHepus u
UCIIOJIb30BaHUE €€ METOJIOB B
CO3JIaHUM MHUKPOOPTaHU3MOB

CocTaBUTh CIIOBaph
TEPMHHOB 110 TEHHOMN
WHXEHEPUU
N3yunte MeTOBI
TpaHCIUIaH-Tallu1
IMOPHOHOB

Koncmer,
pedepar
OO6cyxnenue
B XO0-7¢
YCTHOTO
orpoca Ha
J1a00paTOPHO
M 3aHATUAN
Brimmonaenue
TE-CTOBBIX
3aJaHuN

[11, 21, [3], [4],
51, [6], [7], [8],
191, [10]




51 KJIETOK MIPOTYIICHTOB

OMONIOTUYECKHI AKTUBHBIX

BEILIECTB Cnustaue

IPOTOIIACTOB

MUKPOOPTraHU3MOB u

pacTeHuM. Bo3MoxHOCTB

MOJIy4EeHUS MEXBHUIOBBIX

TrHOPHIIOB. I'uGpuaoMsI.

Knerounass wuHXeHepus B

YKUBOTHOBOJICTBE.

Tekymas paboTa CTy/IEHTOB 20
l-1  pyOexHass aTTecTarus 15
(KOMITBIOTEPHOE

TECTUPOBAHUE)

10. TemaNelO ['eneTnueckas Mertons! co3ganus Koncner, 4 (11, 121, [3], [4],
WHXEHEpUs pacreHuit TPACr€HHBIX IPOIYKTOB U pedepar [5], [6], [7], I8,
CoBpeMEHHbIE METOIBI  Ce- npobJieMa UCTIOIb30BaHUs Ob6cyxnenue [9], [10]
nexuuM pacreHud. ['eHHas TPAHCTCHHBIX PACTCHUM KaK B XO-7€
WHKEHEpUs pacTeHui. MIPOYKTOB MH-TAHUS B YCTHOTO
[lonyuenne repounuao- Poccun. oIpoca Ha
YCTOMUYUBBIX pacTeHUi. N3yuuts ipobaemy J1a00paTOPHO
[Tonyuenue pacTeHui, BJIUSIHUSI T€HHO- M 3aHATUU
YCTOWUYMBBIX K BHPYCHBIM MOIU(PUIIPOBAHHBIX Beinonnenue
00JIe3HSIM. Coznanue IPOAYKTOB MUTaHUA Ha Oe3- TE€-CTOBBIX
TPAHCTCHHBIX  PACTEHUH C ONACHOCTb U 3JI0POBBE YEIO- 3aaHui

MHOECTBEHHOHN yCTOWYH-
BOCTbIO K pa3HbIM BHJaM
HACEKOMBIX. OKOJIOTUYECKUE
npoOJeMbl,  CBSI3aHHBIE  C
MCII0JIb30BaHUEM
TPAHCTE€HHBIX PAC-TEHU.

BCKa




11. TemaNel 1. buorexnonorus u [TpoGiema 6uoaerpananuu Koncner, (11, 121, [3], [4],
OKpY’Karolas cpea OTX0JI0B XUMHYECKOU pedepar [5], [6], [7], I8,
KonTponb 3a 3arpsizHeHUEM MIPOMBIIUIEHHOCTH. Ob6cyxnenue [9], [10]
OKPY’KaIOIleH Cpesbl. buopekynpTuBanus nous. B XO-7€
Hcropuueckas CIpaBKa. ®dutoobdpaboTKa MOYB. YCTHOTO
[Ipobnema  Ouonerpamauuu Buonornyeckas ounctka orpoca Ha
OTXOJI0B XUMHUYECKOMN CTOYHBIX BoJ. MeTon J1a00paTOPHO
MPOMBINIIICHHOCTH. aKTUBHOTO Wia. buomenos M 3aHATHU
buopexynbTuBanus MOYB. AKTUBHOTO Wia. Y TUIN3aIus Brinmonnenue
®duTo06paboTKa MOYB. 0CaJKOB CTOYHBIX BOJ U TE-CTOBBIX
buonornueckas OUYHCTKA AKTHBHOTO WJIA. 3a1aHUI
CTOYHBIX BO/I. Metonabl
OUMCTKU CTOYHBIX BOJ: MeXa-

HUYECKHUE, ¢busnueckue,
(UBUKO-XUMHYECKHUE,
OMOJIOTUYECKHE. buo-
bunsTpel. AdpoTeHkn. MeTton
aKTUBHOro wia. buoneHos
aKTUBHOTO Wja. YTUIU3alus
OCaJKOB CTOYHBIX BOJ U
aKTUBHOTO uia.
Muxkpobuosniorniyeckas
OUHCTKAa  CTOYHBIX BOJI.
IlepepaboTka OTXO0B.

12. TemaNel2.Oneprus u Hcnonbs30BaHue IPEBECUHBI, Koncner, (11, 121, [3], [4],
OMOTEXHOJIOTHS BOJIOPOCIIEH, BOIHBIX pedepar [51, [6], [7], [8],
buosnepreruka. Ilomyuyenue pacTeHNi B KAYECTBE ChIPbS Ob6cyxnenue [9], [10]
OMOMAacChI npu JUTSI TIOJTY9EeHUSI OMOTOTUTHBA B XO0-7I€
UCIIOJIb30BAaHUU  COJIHEYHOM YCTHOT'O
sHep-Tun. WHTeHCcupuKanus ornpoca Ha
dboTocuHTE3a METOaMH 71a00paTOPHO
onorexHonoruu. [IpowsBoj- M 3aHATHU




CTBO DJHEpPruu U3 Ouomacchbl Brimmonnenue
npu MOMOIIU TE-CTOBBIX
MHUKPOOPTaHU3MOB. 3aaHui
TexHosmoruu [IOIy4YEHUS
Ouorasa u 3TaHoJIa
13. TemaNel3buorexnomnorus Hcnonws3oBanue Koncrmer, (11, 121, [3], [4],
MHIIEBBIX MMPOTYKTOB MUKPOCKONU-YECKUX IPUOOB pedepar [51, [6], [7], [8],
[Ipumenenue MOJIOYHO- B XJIeOoreKkap-Hou Ob6cyxnenue [9], [10]
KHUCITBIX 3aKBaCcOK B MPOMBIIIIIEHHOCTH U Opo- B XO-7I€
MOJIYYEHUU MOJIOYHO-KHUCIIBIX JTUIBHBIX TPOU3BOACTBAX YCTHOTO
npoaykTtoB. Mcnonb3oBaHue orpoca Ha
MHUKPOOPTaHU3MOB B nabopaTopHO
OpOAMIBHBIX MPOU3BOACTBAX M 3aHATUU
u MIPOU3BOICTBE Brinonnenue
XJI€OOMPOIYKTOB, OEITKOBBIX TE-CTOBBIX
NPOIYKTOB. benok 3aaHuil
OJITHOKJICTOYHBIX OPTaHHU3MOB.
Muxonporeun. IIpumenenue
MUKpPOOPTraHU3MOB JUIS
MOJTYYEHUS MUIIEBBIX J00ABOK
Y MHTPUIMEHTOB
14. TemaNel4.Otrueckue u DKOJIOTUYECKUE U arpapHbie Koncrmer, (11, 121, [3], [4],
npodeccro-HaabHbIE PHUCKH, CBSI3aHHBIE C pedepar [5], [6], [7], I8,
npoOsieMbl  OMOTEXHOJIOTHUU BbIpaIllUBaHUEM T€HHO- O6cyxnenue [9], [10]
DKOJIOTUYECKHE U arpapHble MOIU(PUIIPOBAHHBIX B XO-7I€
pUcku, CBSI3aHHBIE c pactenwmii. Tpe-0oBaHUS K YCTHOTO
BbIpalBaHUEM TeHHO- 061006€30MacHOCTH MUILEBBIX orpoca Ha
MOIU(DUITUPOBAHHBIX MPOJIYKTOB U nabopaTopHO
pacTeHwHil. IIPOJOBOJIBCTBEHHOIO ChI- M 3aHATUU
TpeboBanus K pbsl IOJIyYEHHBIX U3 Beinonnenue
06100€30MacCHOCTH  MH-ILIEBBIX TPaHCTEHHBIX pac-TeHHUM Te-CTOBBIX
NPOJIYKTOB u 3aJaHuN




IPOJIOBOJIBCTBEHHOTO  CBHIPBS
MOJIYYCHHBIX H3 TpPaHCTCH-
HBIX PacCTEHUU

Texy1as paboTa CTYAEHTOB 0 20

2-s1 pyOexHas arTecTamus 0 15
(KOMITBIOTEpHOE
TECTUPOBAHUE)

UTOoro 48 0 68 64 0 70

Ilpumeyanus:

— Bce Buabl yueOHOM paboThl MOTYT IPOBOJUTHCA AUCTAHIIMOHHO HA OCHOBAaHHUHM JIOKAIbHBIX HOPMATUBHBIX aKTOB.

— B mensx peanuzanuy WHAMBHUIYAIbHOTO MOAXO0JAa K OOYYEHHIO CTYICHTOB, OCYIIECTBIISIIOIIMX YUEOHBIM IMpoLecc MO0 HHIUBUAYaJTbHOU
TPAEKTOpPUU B paMKaxX HHIMBUAYAJIBHOIO pPAa0OYEro IUIaHA, U3Y4YE€HUE [AHHOW AUCHUILIMHBI MOXXET OCYLIECTBIATHCA 4Yepe3 HHIUBUAYaIbHBIC
KOHCYJIbTAalluU IperoaaBaTeyisi O4HO, B 4aChbl KOHCYHBTaHHﬁ, 110 3H6KTpOHHOﬁ Io4uTe U C UCII0JIb30BAHHUCM H.HaT(l)OpM JUCTAaHIITMOHHOI'O OGY‘{GHI/I}I.




6. O0pa3oBaTeIbHbIE TEXHOJIOTHH

B cooTBercTBMM € TOCYJapCTBEHHBIMH OOpa30BaTENbHBIMU CTaHJAPTAaMH BBICIIETO
o0Opa3oBaHus peanusaius yueOHOro npoiiecca A0HKHA TpelycMaTpuBaTh IPOBEICHHE 3aHITHIA B
WHTEPAKTUBHBIX U aKTUBHBIX Qopmax. BHenpenue atux Gopm oOyueHuUs: — OTHO U3 BAXKHEUIITNX
HaIpaBJIEHUN COBEPUICHCTBOBAHUS IOATOTOBKM CTYJEHTOB B COBpeMeHHOM By3e. llemp —
noBbIeHNe 3¢ PekTuBHOCTH 00Pa30BaATEIBLHOTO MPOLIECcCa, JOCTHKEHUE BCEMU 00YJalOIMMHUCS
BBICOKHX PE3yJIbTaTOB 00yUEHUSI.

WuTepakTuBHBIC (HOPMBI TPOBEACHUS 3aHATHH MPEAIIONaraloT 00yuyeHHe B COTPYIHUYECTBE.
Bce ydacTHuKH 00pa3oBaTenbHOTO Mporiecca (IpernoaBareib U CTYICHThl) B3aUMOACHCTBYIOT
Jpyr ¢ apyrom, oOMeHHBaIOTCS MHGpOpManueld, COBMECTHO PELIAIOT MPOOJIEMBbl, MOACIHPYIOT
cutyauuu. CyThb HCHOJIb30BAHUS AKTUBHBIX W MHTEPAKTUBHBIX (OPM MpPOBEACHHS] COCTOUT B
HOTPYKEHUH CTYJCHTOB B pealibHyI0 aTMoc(epy JIeJI0BOro COTPYIHHUYECTBA MO Pa3peLICHUIO
npo0JieM, ONITUMAIbHYIO JUIsl BHIPAOOTKH HaBBIKOB U KaYeCTB OyAYIIEro ClelralicTa.

Jlist  pemieHuss BOCIUTATENBHBIX M YYE€OHBIX 3aJa4 MPEnojaBaTejleM MOTyT OBITh
HCIIOJIb30BaHbI CIEYIOIINEe UHTEPAKTUBHBIE (DOPMBI O0yUYEHUSI.

TpanuuuoHHbIEe JeKIMH U NPaKTHYecKHe (CEMHHAPCKHUE) 3aHATHSA C HCIIOJIb30BaHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOJIOTHII.

Jleknusi-quanor — coaepKaHue MojaeTcs Yyepe3 CEpHio BOMPOCOB, HA KOTOPHIE CTYICHT
JOJI’KEH OTBEYATh HEMOCPEACTBEHHO B XOJI€ JIEKILIUH.

OnnaiiH-ceMMHAap — Pa3HOBUIHOCTH BeO-KOH(EpEeHIIH, POBEICHIE OHIAH-BCTPEY WUIIH
npe3eHTauuii depe3 HMHTEpHET B pexuMe peaqbHOro BpeMeHM. KaxIpli M3 y4acTHUKOB
HAXOJIUTCS y CBOETO KOMIIbIOTEpa (CPEe/ICTBA CBSA3H), & CBA3b MEXKIY HUMU IMOIZICPKUBACTCS Yepe3
HHTepHeT mocpeicTBOM 3arpy:kaeMoro NpuioKeHus, yCTAHOBJICHHOTO Ha KOMIIbIOTEPE KaXKI0Tr0
y4acTHUKA.

Buneoxondepenunss — ceanc BujaeokoHdepenicBs3zu (BKC) — »sto TexHomorus
MHTEPAKTHUBHOIO B3aUMOJICHCTBUS JABYX U OoJiee Y4aCTHUKOB 00pa3oBaTeIbHOIO Mpolecca s
obmeHa nHpOpMaIEi B peabHOM PEKUME BPEMEHHU.

Bujeo-nexkuus — CHITas Ha KaMepy COKpaleHHas JeKIUsl, TOTOTHeHHAst (hoTorpadusiMu u
CXEeMaMH, WLTIOCTPUPYIONIast MoAaBaeMbli B JIEKIIUM MaTepHall.

TexHoJIOTUAl 3JEKTPOHHOI0 00y4YeHHMs (peanu3yeTcss NpU IOMOIIM SJICKTPOHHOM
obpasoBarenbHoii cpenbl COI'Y mnpu wucnonb3oBanuu pecypcoB OBC, mpu mnpoBeneHun
ABTOMATH3UPOBAHHOTO TECTHPOBAHUSA U T. 11.).

TBopueckoe 3aaHue COCTABISAET cojepkaHue (OCHOBY) JTFO0OW MHTEPAKTUBHON (DOPMBI
IPOBE/ICHUS 3aHATHUS. BhINoiHeHe TBOPUECKUX 3a1aHul TpeOYeT OT CTyIeHTa BOCIIPOU3BEICHHUS
NMoJIydeHHOW paHee uHGoOpMaruu B (Gopme, ONMpenesieMol mpernojaBareyieM W TpeOyromei
TBOpYECKOTO moaxoxa: 1) moadopka mMpUMepoB M3 MPAKTUKU; 2) MOoAOOpKa MaTepuaya Io
oTpeIeTICHHOM mpobiiemMe;

Ily6muHas npe3eHTAUUs NMPOEKTA - caMblil 3P PEKTUBHBIA crTOCOO JOHECEHUsT BAaXKHOM
nHpopManuu mpu MyOJUYHBIX BBICTYIUICHUAX. Claii-pe3eHTany MO3BOJSIOT 3G PEeKTHO U
HArJISIIHO MPEJICTaBUTh COJEPIKaHUE, BBIICTUTD U MPOUIUTIOCTPUPOBATH COOOIIEHHE.

HNHTepakTUBHAsL JeKIUs TIpEACTaBiIsieT co00il BBICTYIUIGHHWE TMpenojiaBaTens mepen
ayJIUTOpUN CTYJCHTOB C TMPHUMEHEHHEM CIEAYIOIIUX WHTEPaKTHUBHBIX (QOpM OOyUeHHs:
1. ynpaBisiemast TUCKyCcCUs WM Oecena; 2. JEMOHCTpAIHs CJIalI0B WM Y4eOHBIX (pUiIbMOB; 3.
MO3TOBOH IITYpM; 4. MOTHBALIMOHHAS PEYb U JP.

Pa3paborka npoexkTa 1o3BoyisieT y4aCTHUKAM MBICJIEHHO BBIWTH 3a MPEIEIbl Ay TUTOPUU U
COCTaBHUTh MPOEKT CBOMX JEHCTBUI MO 00CYKJaeMOMY BOIIPOCY YUYAaCTHUKH MOTYT OOpaTHThCS
3a KOHCYyIbTallMeH, JOMOJHUTENIbHON IJHUTEepaTypoll B CHEHUATU3UPOBAHHBIC YUPEXKICHUS,
OMOTMOTEKH U T.1I.

IIpo0JsiemHoOe 00y4eHMe - TOMCK OTBETOB HA BOMPOCHI IO TEME.



7. YueOHO-MeTOoANYeCKOe o0ecnieyeHrne CaMOCTOATeIbHOH padoThI

CamocrosTenbHas paboTa 0Oy4arOUIMXCsl SIBISAETCS OAHUM M3 BUJIOB YYEOHBIX 3aHATHIL.
CamocrosTenbHas padoTa IPOBOAUTCS C LENBIO:

— CHCTEMaTH3allu{ M 3aKPEIUICHUS MOJyYCeHHbIX TEOPETUUYECKUX 3HAHUHN U MPAaKTUUYECKUX
YMEHUH 00y4aromuxcs CTyA€HTOB;

— yriyOJeHHs U PaCIIMPEHUs] TEOPETUUECKUX 3HAHUM;

— (GopMHpOBaHUS YMEHHMIl HCHONb30BaTh HOPMATHBHYIO, IIPABOBYIO, CIPaBOYHYIO
JOKYMEHTAITUIO U CIICIHATIBHYIO JINTEPATYPY;

- (opMHpOBaHUS CaMOCTOSATEIBHOCTH MBIIUIEHHS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO M CaMOpeaH3allHH;

— Pa3BUTHS UCCIIEAOBATENBCKUX YMEHUH.

K Buzmam camocTosTensHOW pabOThl NpU HM3YYEHUH JAHHOW TUCIHMIUIMHBI OTHOCHUTCS:
HalMCcaHUe JI0KJIAJ0B, 3CCE, IOJrOTOBKA MIPE3CHTALUI, CAMOCTOATENBHOE U3yUEHUE JIUTEPATYPhI
0 TEME U COCTaBJIEHHWE MO HEH KOHCIEKTOB, pabdoTa CO CIPAaBOYHBIMH MaTepHUaTaMu
(TEpMHUHOJIOTUYECKUMU U UHBIMU CIIOBAPSIMH, SHIUKIONEIUSIMH) U T.J.

Tembl 1 popMBbI BHEAYTUTOPHON CAMOCTOSITENILHON PabOThI, €e TPYJOEMKOCTh COIEPKATCS
B paznene 5, Tabm. 5.1.

MeTtoanueckue peKOMEHAALNY 110 TUCIUILTMHE PUIIararoTCs.

8. OueHoYHBIE CPeACTBA /ISl TEKYIero KOHTPOJISA YCIIeBaeMOCTH,
PYOeKHOM aTTecTallui U MPOMEKYTOYHOM aTTeCTAIUM 110 UTOraM O0CBOCHUSA
AUCHMITUHBI

Pabowas mporpamMma mpeaycMaTpuBaeT NPOBEACHUE JIEKIMOHHBIX M JIAOOpaTOPHBIX
3aHATHH, a TaKKe CIeNYIOIINE BUIbI pa0OT: CAMOCTOATENbHYIO PA0OTYy CTYJEHTOB 10 OArOTOBKE
YCTHBIX COOOIICHNH, HATMCAHUIO TOKJIAJ0B, IIOATOTOBKY MPE3eHTAUN 1 00CYKICHUI IO TeMaM
JUCLUIUIMHEL - paO0Ty B aKTUBHOM M MHTEPAKTUBHOHN (popmax.

Pabouas mporpamma npeznonaraeT TeKyUuid 1 IPOMEXYTOYHBIH KOHTPOJIb 3HAHUH.

Texywuii KOHMPOL — 3TO HENPEPBIBHO OCYILECTBISAEMBI MOHUTOPHHI YPOBHSI YCBOCHHS
3HaHUH U (OPMHUPOBAHUS YMEHHI U HaBBIKOB B TEUCHHE CEMECTpa MM yueOHOro roja. Texymuuii
KOHTPOJIb 3HAaHWH, YMEHUIl M HaBBIKOB CTYJEHTOB OCYILECTBIIETCS B XOAE Y4EOHBIX
(ayAMTOpHBIX) 3aHATHI, NPOBOJMMBIX M0 pacnucaHuo. dopmamMu TEKyIIETo KOHTPOJISA
BBICTYNAIOT ONpPOCHl Ha 3aHATUAX C ILIEJIbI0 MPOBEPKU HAIUYMs 3HAHMM, HEOOXOIUMBIX [UIs
YCBOEHUSI HOBOT'O MaTepuaa Win JUlsl BBISICHEHUS CTENIEHU YCBOCHUS U3JI0KEHHOI'O MaTepuala.

Pybeoicnbiii konmpons OCYIIECTBIAETCS MO OKOHYAaHMM H3YYEHHUsl MaTepuaja MOAYNs B
3apaHee YCTaHOBJEHHOE BpeMms. PyOeXHbBI KOHTpPOJIb MPOBOJUTCS C LEIbI0 OMpPEICTCHHS
Ka4yecTBa yCBOEHHMs Marepuanga y4eOHOro Moayis B IeJoM. B TedeHue cemectpa Takue
KOHTPOJIbHBIE MEPOIIPUATHUS TIPOBOIATCS IO TPaUKYy.

KouTpoJsbHble 3agaHus (1eMOBepCHH) IJIA OLEHKHM 3HAHM, YMEHHi, HABBIKOB M
(1K) ombITa JAESATEJbHOCTH, XapAKTEPU3YIOIIUX 3Tanbl GOPMHUPOBAHUS KOMIIETEHUHH B
npoiuecce 0OCBOEHUs1 00pa30BaTeJIbHONH MPOrpaMMbl

IIpuMmepHasi TeMaTHKAa I0KJIAA0B, CO00IIeHUI, pedepaToB
Pa6otsr JI. IlacTtepa u ero mkomsl. Ux 3HaueHue 111 pa3BUTHS MUKPOOHOIOTHI
Posib oTeuecTBEHHBIX yUEHBIX B pa3BUTUU MUKpoOuonorun (M.M. Meunuxkos, J[.K. 3a6010THBIH,
JILA. 3uns6ep, 3.B. EpmonbeBa).
J.N. BaHOBCKMIA — OCHOBOITIOJIO0KHUK BUPYCOJIOTUU. JIOCTHKEHNSI COBPEMEHHOW BUPYCOJIOTHH.
Mopdomornueckre 0COOEHHOCTH PUKKETCUH, XJITaMUTUHA, MAKOTLIIa3M
Pacnpoctpanenue MukpoOOB B OKpysxatoiieit cpene. [IoHsATHs 0 mPUPOIHBIX OHOIIEHO3aX
Knaccudukanms u mopdomnorus rpudos



[IpakTryeckoe UCNONB30BaHNE OMOXMMHYECKON aKTUBHOCTH MUKPOOPTaHU3MOB

Tunsl B3auMOJEHCTBUS MKy MUKpOOaMHu B OHOLIEHO3aX.

Mukpodiopa MUIeBapUTETHHOTO TPAKTA YEIOBEKA, €€ POJIb B HOPMATbHBIX (PU3NOIOTUUECKUX
mporeccax

Pacrnipoctpanenue nucbakreprosa, npouiiakTUKa U JeUCHUE

Hcnonbp3oBaHne aHTUOWOTUKOB B JICUCHUN MWH(DEKITMOHHBIX 3a00IeBaHU

[Tonsarue 06 nHpexunu.Y caoBus BOSHUKHOBEHHS HH()EKIMOHHBIX 3a00JIeBaHUIA

[TpuHIMIIBI BAKIMHOMPOPMIAKTUKY ¥ BAKIIUHOTEPAITHH.

CoBpemeHHast Ki1acCU(UKAIIHs BAKITUH.

CanuTapHO-TIOKa3aTelbHbIe OakTepuu. Mx xapakTepucTuka

Ponp Mukpoopranu3mMoB u (hakKTOPOB OKPYXKAIOIICH CPellbl B Pa3BUTHH WH()EKIIHOHHOTO
nporecca.

Hopmanehas Mukpodiiopa yenoBeka

[TyTi mpoHUKHOBEHUSI MUKPOOOB B opraHu3M. PacrpocTpanenue 6akTepuii, BAPYCOB U
TOKCHHOB B OpraHu3Me OOJIBbHOTO.

[TaToreHHOCTH ¥ BUPYJIEHTHOCTh MUKPOOPTaHU3MOB. DaKTOPbI MATOT€HHOCTHU U BUPYJICHTHOCTH
MUKPOOPTaHU3MOB

OueHOYHBIH JINCT 3alMTHI pedeparta

HaunmenoBanue BrisiBJIeHHEBIE OTMeTKa
noKa3aress HEeIO0CTATKH U
3aMedYaHus

1. KAYUECTBO UCCJIEJOBATEJIBCKOU PABOTHI (PEDEPATA, ITIPOEKTA)

1. CootBercTBHE conepxkaHUs pPadbOThI
3a/IaHUIO0

2. I'paMOTHOCTh M3NIOKEHUS W KayeCTBO
odopmiieHus paboTsl

3. CaMOCTOATEIBHOCTb  BBIIOJHECHUS
paboThl, TITyOMHA POPaObOTKM MaTepuaa,
UCIOJIb30BAHNE  PEKOMEHJOBAHHOW U
CIIPaBOYHOM JIUTEPATYPHI

4. OOOCHOBAaHHOCTb M JOKa3aTE€IbHOCTH
BBIBOJIOB

OO01mas orteHKa 3a BelmoHenue 1P

II. KAYECTBO JOKJIA TA

1. CootBercTBUE CcOAEpX aHUS [OKIaa
COJIEpKaHUI0 pabOTHI

2. Beiienenue OCHOBHOM MBICIIH PaOOTHI

3. KauecTBO M3710°KEHUS MaTepuraia

OO011as OLEHKA 3a JOKJIa

III. OTBETBI HA JOITOJIHUTEJIBHBIE BOITPOCHI 11O COAEPXXAHNIO PABOTDI

Bonpoc 1

Bonpoc 2

Bomnpoc 3

OO11ast OIIeHKa 32 OTBETHI HA BOIIPOCHI

HNTOI'OBAS OLIEHKA 3A 3AHOINTY

Bomnpoce! 111 moaAroToBkM K 1- oii py0e:kHOM KOHTPOJILHOM padoTe



1.Ilpenmer u 3a1a4u MEKPOOMOTIOTHH.

2.ctopus pa3zutus mukpoounonoruu. Bknan JleBenryka, [1actepa, MeunukoBa, Koxa B
pa3BUTHH MUKPOOHOJIOTHH.

3.Ponb MUKpOOPraHU3MOB B JECTPYKIIUU BEIIECTB B MPUPOJE, B MUIIEBHIX OMOTEXHOJIOTUSAX —
XJIeOOTICUeHU Y, BHHOCINHY, THBOBAPEHUH, CHIPOACTTUN

4. IIpyHIMIIBI CUCTEMATUKH MUKPOOPTaHU3MOB. buHapHast HoMeHkatypa. [lonsitue Bug,
KyJbTYypa, YUCTasi KyJIbTypa, IITAMM, KJIOH.

5.®opMa 1 pazMepbl MUKPOOPTaHU3MOB. XapaKTEPUCTHUKA KOKKOBBIX, MAIOYKOBUIHBIX,
U3BHUTHIX OAKTEPHil.

6.Pazmepsr Mukpooprann3zMoB. CTpoeHHE MUKPOOHBIX KJIETOK. KieTouHbIE OpraHeIIbl
7.0cO0EHHOCTH CTPOCHUS KJIETOYHON CTEHKH MUKPOOHOI KkieTku. Hykieon.
8.0c00CHHOCTH CTPOCHUS ITUTOTIIA3MATHIECKON MEMOPaHBI MUKPOOHOM KIIETKHU.

9.Paznuuusi B CTPOCHHUH KJIETOYHBIX CTEHOK IPAMMOTPHULIATEIbHBIX U TPAMMIIOI0KHUTEIIbHBIX
MHUKpPOOPTaHHU3MOB.

10.0O1inums KI€TOYHOM OpraHu3alyuy yKapuoT U IPOKapuoT

11.KryTuku, nuim, Kancysabl U CIIOPbl MUKPOOHOM KIIETKH, UX POJIb B aanTallid MUKPOOHOM
KJIETKH K YCIIOBUSAM OKPYKarouel cpeJibl

12.CtpoeHne, XUMHUYECKUH COCTaB M (PYHKITUA KOMITOHEHTOB MMPOKAPHUOTHBIX KIIETOK.

13. TlpuroroBnenue (HUKCUPOBAHHBIX MPEMAPATOB M MPENAPATOB JKUBBIX KIETOK — pa3daBICHHAs
Karis, BUCSYas Karuis, oTrevyarok. [lepeuncnute sTansl IpUroTOBICHHUS.

14.0OkpaiBanre MUKpOOPraHU3MOB. [IpocThie U ClI0kKHBIE METOAbI OKPAITUBAHUS. DTaIbl
MPUTOTOBJICHHS OKPAIICHHBIX MTPEnapaToB.

15. Iuddepennmanprast okpacka no merony ['pama. CTpoeHre KIETOYHON CTCHKH
IPaMITIOJIOKUTEIBHBIX U TPAMOTPUILIATEIbHBIX OaKTepuit

16.BoIpamyBanue MUKpOOPTraHU3MOB Ha MUTATENIbHBIX cpenax. [lutaTenbHbie cpenpl,
TpeOOBaHUS, MPEAbSIBISIEMbIM K HUM.

17 . Knaccudukarus TUTaTeIbHBIX Cpell, YILIOTHEHHE MUTATENBHBIX CPEell, XPaHCHHE.
18.XumMuueckuii coctaB mpokapruoT. Poiib BOjIbI, OEIIKOB, YIIIEBOIOB, JIMITHAOB B )KU3HU
MPOKAPHOT.

19.Ponb Makpo- U MUKPOIJIEMEHTOB B META00IM3ME TTPOKAPHOT.

20.MexaHu3M MeTaboaM3Ma MPOKAPHOT.

21.Ipixanue npokapuot. AspoOHoe apixanue. [lomHoe okuciaenue. HemomHnoe okucieHue.

22 JIpixaHre MUKPOOPTaHU3MOB. AHa3pOOHOE OKUCIICHHUE.

23.®DepMeHTHI U UX POJIb B TIPEBPAIICHUH BEIIECTB MUKpooprann3mMamu. CBoricTBa pepMEHTOB.
24.MdepMeHTHI M UX POJIb B IIPEBPAIIEHUH BELeCTB MUKpoopranniMamu. Knaccudukanus
(dbepMeHTOB.

25.Crepunuzaiiisi oCyAbl, ”HCTPYMEHTOB, IUTATEIbHBIX CPE/.

26.Cioco0bl CTepUIN3AIMH MTUTATEIIBHBIX CPE.

27.Cnioco0bl CTepHIIN3aluy J1JAO0OPaTOPHON CTEKIITHHOMN MOCY/BI.

28.PocT u pazmHoxkeHue nmpokapuoT. OCHOBHBIE TapamMeTprl pocta. Kpusas pocra.
OcobeHHoCTH pocTa.

29.KynbTUBUPOBAaHUE MUKPOOPTaHU3MOB. [losrydeHne 4yucThiX KyabTyp. 3aKOHOMEPHOCTh POCTa
YUCTBIX KYJIBTYP.

30.Bupycel — BHEKJIETOUHBIE (POPMBI )KU3HU. XUMHUYECKHH COCTAaB BUPYCOB. B3anmoeiicTeue
BHpYyCa C KJIETKOM.

31.Croco0sI iepeaun BUPYCHBIX 3a00JI€BaHUM - TPUIIA, ocTbl, mosmomMenuta, CITN/]a.
32.IlpeBpalieHue yrieBoI0B B aHAIPOOHBIX yCIOBHIX. MOIOYHOKHUCIIOE OpOXKEeHUE (TUITUIHOE U
HeTUNIUYHOE). BO30yauTen MOJIOYHOKHUCIIOTO OpOYKEHUS.

33.IIpeBpaienue yriaeBo 0B MUKpoopranu3MaMu. [IpornnoHoBo-Kucioe 6poskeHue.
34.IlpeBpatienue yriieBo10B MUKpoopranusmamu. CrimproBoe Opokenne. Bo3oyaurenn
OpOKEHUHI.



35.I1peBpalieHue yrieBoI0B B a3pOOHBIX YCIOBHUAX IMTyTEM HEMOIHOTO OKHCICHUSI.
OO6pa3oBaHre YKCYCHOM, TUMOHHOM, I1aBEJIEBON KHCIIOT.

36.KpyroBopot a3ota. AMMOHHU(pUKAIMS MOUEBUHBI.

37 KpyroBoport azora. Hurpuduxarus, aeHuTpudukamnms, Gukcamnusi MOJEKYIIPHOTO a30Ta
CBOOOTHOXKHUBYIIMMU MUKpoopranuzMamu. KiyOeHbKoBbIE OaKTepuu.

38.IlonydyeHue yuCThIX KyabTyp. CXeMa NPUroTOBIEHHUS pa3BEACHUMN IS TTOJIYYEHUS YUCTOM
KYJIBTYPbl MUKPOOPTaHU3MOB.

39.Bnusnne Gusznuecknx (HakTopoB (TemMmeparypa, BRICYIITUBAHHUE, CBET, U3JIYYCHHUE U JIP.) HA
MUKPOOPTaHU3MBI.

40.Bnusinue xuMuueckux GakTopoB (COUPTHI, KUCIOTHI, IIET0YH U JIp.) HA MUKPOOPTaHU3MBI.
41.Bnusiaue 6uonornueckux GakTopoB (aHTUOMOTUKH, (harv) Ha MUKPOOPTaHU3MBI.

42 .MuxpobuorieHo3bl. CuMOM03, KOMMEHCAITN3M, METa0HU03, CHHEPTUM, aHTOTOHHU3M,
napasuTusM, Qarus.

Bomnpocsl 11 MOATOTOBKY KO 2-0i py0e:KHOM KOHTPOJLHON padore
1.Poct u pazmHoxeHne MUKpoOoB. Dazbl pocta MukpoOoB. Kpusas pocra.
2.Poct u pa3zmHO)KeHue mpokaproT. OcHOBHBIE TapaMeTphl pocta. Kpusas pocta. OcoOeHHOCTH
pocra.
3. KynbruBupoBanue MUKpoOoB. EcTecTBeHHbBIE I HCKYCCTBEHHBIE MUTATENbHBIE CPEbI.
DNEKTUBHBIE cpeibl. XapaKkTep pocTa MUKPOOOB.
4 KynbTUBHPOBAHUE MUKPOOPTaHU3MOB. [loydeHne YMCThIX KYJIbTYP.
5.Bnusinue ¢puznueckux GakTopoB — BEICOKUX M HU3KUX TEMIIEpaTyp Ha MUKPOOPTaHU3MBI.
6.ITcuxpodumibl, Me30husuIbl, TepMOGHILILL. [IefiCTBHE BRICOKMX M HU3KHX TEMITepaTyp Ha
MUKPOOPTAaHU3MBI.
7.Kakoe neiicTBre Ha MUKPOOPTaHMW3MbI OKa3bIBAIOT BHICYIIIMBAHUE U BaKyyM?
8.Kakoe aelicTBHe Ha MUKPOOPTraHU3MbI OKa3bIBAET BUJUMOE U3ITydeHUeE? YIbTpa3ByK?
9.BnusHue Ha MUKPOOPTaHU3Mbl MAarHUTHBIX MOJIEH, THAPOCTATUCTUYECKOTO JIaBICHMUS,
COTPSICEHHI.
10.Baustaue xumudeckux (hakTopoB (CIUPTHI, KUCIOTHI, MIEJI0YH) HA MUKPOOPTaHU3MBI.
11.Muxpo-6uorieHo3bl. B3aMMOOTHOIIEHHS] B MUKPO-OMOIIEHO3aX: CHMOM03, KOMMEHCATTU3M,
METa0bHo03, aHTarOHU3M.
12.B3aMOOTHONICHHS] B MUKPO-OMOIICHO3aX : TTApa3uTU3M, aHTaroHU3M, ¢arus, ar-arpeccop
13.2xoorust MUKpoopranu3mMoB. MukpodIiopa mouBsl — BOJOPOCIH, TPHOBI, OaKTEPHH.
14.9Konmorust MUKpoOpranu3mMoB. MUKpodIiopa BOZOEMOB M CAaMOOYHIIICHUE BOJIOEMOB.
15.9xonorust MuUKpoopraHnu3zmMoB. Mukpodiiopa 03epHO# BOJBI ¥ TTOJ3EMHBIX BOJI.
CamMoouunieHne BOJOEMOB.
16.KocBeHHBIE METO/IBI OTIPECIICHUS 3arPSI3HEHUS BOJIbI: MUKPOOHOE YHMCII0, KOIU-TUTP, KOJIH-
MHJIEKC.
17.29xonorust Mukpoopranu3mMoB. Mukpodiiopa armochepHoro Bo3mayxa.
18.9Konmorust MUKpoopraau3mMoB. Mukpodopa Tena 4eioBeka i MUKpoQIiopa IbIXaTeIbHbIX
myTel, KO)KHBIX TOKPOBOB YEJIOBEKA.
19.IIpeBparienne MUKpOOpraHu3MaMy COSAMHEHU yriaepoa B aHa’ pOOHBIX YCIOBHIX. [ oMo-
(dbepMeHTaTUBHOE U TeTepO-PEePMEHTATUBHOE MOJIOYHO-KHCIIOE OpOKCHHE.
20.ITpeBparnieHre MUKpOOPTaHU3MAMH COSTMHEHUH yriiepo/ia B aHA3POOHBIX YCIOBHUSX.
[IponroHOBO-KHCTIOE OPOKEHHE.
21.I1peBparnieHre MUKPOOPTaHU3MAMH COSTMHEHUH yriiepo/ia B aHA3POOHBIX YCIOBHSX.
CnuproBoe OpoKeHHE.
22 IlpeBparieHre MUKPOOPTaHU3MaMH COSTMHEHUH yriiepo/ia B aHA3POOHBIX YCIOBHSX.
MacnsHo-kuciaoe OpoKeHue.
23.IIpeBpaliieHre yrieBoI0B B a9pOOHBIX YCIOBUAX MTyTEM HEMOIHOTO OKHCICHHUS.
OO6pa3oBaHre YKCYCHOM M INMOHHOM KHCTIOT.



24 KpyroBopot a3ora. AMMoHHu(puKanus MmoueBUHbL. KpyroBopoT azota. Hutpudukarms,
neHuTpudukanys, pukcamnys MOJIEKYyISIPHOrO a30Ta CBOOOIHOKUBYIIIMMH MUKPOOPTaHU3MaMH.
KnyGenbkoBbie OakTepuu.

25.I'eneTrka MUKpOOPTraHU3MOB. @OpMBbI U3MEHUUBOCTH MUKPOOPTraHU3MOB. DEHOTUMMYECKHE
WU3MEHEHUSI.

26.I'eneTrka MUKpOOPTraHU3MOB. @OPMBbI U3MEHYUBOCTH MUKPOOPTaHU3MOB- T€HOTUITHYECKHE
W3MEHEHUSI.

27.I'eHOTUIMYECKHE U3MEHEHUSI — clleIcTBUE MyTalnil. ClIOHTaHHBIE U MHAYLIMPOBAHHbIE
MyTalu.

28. KomOnHaTHBHBIC U3MEHEHHUS Y MUKPOOPTaHU3MOB: TpaHc(opManius, TpaHCAYKITUS,
KOHBIOTALIUSL.

29.IlpakTyeckoe UCroab30BaHHEe N3MEHYMBOCTH MUKPOOPTaHU3MOB.

30.IIpakTHueckoe npuMeHeHHe MUKpoopranu3MoB. Chepsl HCIOIb30BaHUSI MUKPOOPTaHU3MOB.
31.ITumeBbie MPOU3BOICTBA, OCHOBaHHBIE HA MUKPOOHOM MeTabonm3Me. Mcronp3oBanue
MOJIOYHO-KHUCIIBIX OaKTEepU.

32.ITumeBbie MPOU3BOICTBA, OCHOBAHHBIE HA MUKPOOHOM MeTabonm3Me. Mcronbp3oBanne
TPOAOKEH, YKCYCHO-KHUCIBIX OaKTepHid, UCTIOIb30BaHUE OMOMAacChl OaKTepuil.

33.Ilopya nuieBbIX NPOAYKTOB. DAKTOPHI BIUSIONIME HA TPOIIECC TOPYH MPOIYKTOB. MeToabl
3alIUTHl TPOJIYKTOB OT MOPYH.

34.Kakue BeniecTBa MUKPOOHOTO MTPOUCXOKACHUS UCIIONB3YIOTCS AJIs AMATHOCTUKH U JICUSHUS
3a00sieBaHUN?

35.Ponb MUKPOOPTaHM3MOB B MPUPOIHBIX MECTOOOUTAHUAX. MUKPOOPTaHU3MBI KaK 4acTh
HKOCHUCTEMBI.

36.OyHKIIMU MUKPOOPTaHU3MOB B IIPUPOJIE.

37.MukpoOHbIE MECTOOOUTAHUS.

38.Xumuueckas CTepun3anus

39.buonoruyeckas cTepuian3aius.

40.Crepusinzaniusi CTEKJITHHON TTOCY/IbI.

41.Muxkpoduiopa monoctu pra uenoseka. [IpoBenenue ananusa.

42 .MccnenoBanne Mukpodiopsl Bo3ayxa mo meroay Koxa.

43.lemonctpanus noctyinaroB P.Koxa. Beigenenue KynbTypsl BO30OYIUTENS THUCHUS.

44 .Kak onpeeuTh 4YyBCTBUTEILHOCTH MUKPOOPTAaHU3MOB K aHTHOMOTHKAM ?
45.Crepunusanus. [IpokanuBanne B IUIAMEHU TOPEIKH.

46./IpoOHas crepunuzanus (TuHaanu3anus). [lactepuzamms.

47.HenonHas cTepuin3anus

48.Crepuin3zanusi CyXum apom.

49.Crepunnzanus napom 1o/ JaBJIeHUEM (aBTOKIABUPOBAHUE).

Kputepuu ornieHuBaHus MpeACcTaBiIeHBI B Ta0nuIe 8. 1.

IIprMepsbI TeCTOBBIX 32JJaHUI MO TUCHHILIAHE:

TUHKTOpHAIbHBIEC IPU3HAKU

®dopma, BenTnInHa, 0COOCHHOCTH B3aUMOPACIIOJIOKEHUSI MUKPOOPTaHU3MOB
OTHOILLIEHUE K PA3JIMYHBIM KPaCUTEISIM

XapakTep pocTa MUKpOOPraHM3MOB Ha MUTATEIbHBIX Cpeaax

Crioco0bI yTIeBOIHOTO, a30THOTO M IPYTHX BUJOB MUTAHUS U JIBIXaHUS

KynbrypanbHble npu3Haku

®opma, BeTUYMHA, 0COOEHHOCTH B3aMOPACIIONIOKEHNS MUKPOOPTaHU3MOB
OTHOLIEHUE K Pa3IUYHBbIM KPACUTEISM

Xapaktep pocTa MUKPOOPTaHM3MOB Ha MUTATEIbHBIX CPENAX

Croco0bI yTIeBOIHOTO, a30THOTO TTUTAHUS, TUIT IBIXaHUS



Mopdonorudeckue mpu3HaKu

dopma, BeTMYMHA, OCOOCHHOCTH B3aUMOPACIIOIOKEHHS, CTPYKTYPa MUKPOOPTaHU3MOB
OTHOIIICHHUE K Pa3IMYHBIM KPACUTEIISM

XapaxTep pocTa MEKPOOPTaHU3MOB Ha MUTATEIBHBIX Cpeax

CriocoObI yIIeBOIHOT0, a30THOT'O TUTAHUS, TUIT IbIXaHUN

buoxumuueckue npusHaku

dopma, BETUUHNHA, OCOOEHHOCTH PACHOJIOKEHUS, CTPYKTypa MUKPOOPTraHU3MOB

CriocobHOCTh  (hepMEHTHpPOBATh pPa3UYHbIe CyOCTpaThl M 00pa3oBbIBaTb B Ipolecce
AKHU3HEIEATEIIbHOCTH Pa3IMYHbIE POTYKTHI

Crioco0b! yTraeBoJHOT0, a30THOTO U IPYTUX BHJIOB MUTAHUS

XapakTep pocTa MUKPOOPTaHU3MOB Ha MUTATEIbHBIX CPEAAx

OU3NONIOTUYECKUE TIPU3HAKU

OTHolIeHNE K pa3InYHbIM KPAaCUTEISAM

benkoBbIi crieKTp

UyBCTBUTEIBHOCTh K aHTUOMOTHKAM

CnocoOsbl yraeBoIHOTO, a30THOTO U IPYTMX BUJOB MUTAHUS

AHTHTEHHBIC TPU3HAKU

CriocoOHOCTD BbIpabaThIBaTh AaHTUTEINA U pa3Hble (JOPMBI MMMYHHOTO OTBETa
[ToABMKHOCTB M TUIIBI JBYKCHHS

UyBCTBUTEIBHOCTH K OakTepuodaram

benkoBbIi crieKTp

[IITaMM MUKPOOPTaHM3MOB

JIr06011 KOHKPETHBIH U30JIAT TaHHOTO BUAa MUKPOOPTaHU3MOB

Buaumas nzonupoBaHHas CTPYKTYpa KOJIOHMM OakTepuil Ha MIIOTHBIX MUTATEIbHBIX Cpelax
COBOKYNIHOCTP MHUKpPOOPTraHM3MOB OJHOIO BHJA, BBIPOCHIMX Ha IIJIOTHOM WM KUAKOU
MATATENBHOMN cpese

Ha3Banune MUKpOOpPraHU3MOB B COOTBETCTBUHU C MEXTYHAPOIHBIMU ITPaBUIAMU

Kononusa Mukpooprannsmon

JIr060i1 KOHKPETHBIM U30JIAT IaHHOTO BUAa MUKPOOPTaHU3MOB

Bunumas u3onupoBaHHas CTpyKTypa MpH Pa3MHOXKEHUU OaKTepuil Ha IUIOTHBIX MUTATENbHBIX
cpenax

COBOKYITHOCTh MHMKpPOOPIaHM3MOB OJIHOTO BHAA BBIPOCHIMX HA IUIOTHBIX WIN JKHAJIKHX
IIUTATENBHBIX Cpeaax

Kosonus, nosyuuBiias cBO€ pa3BUTHE U3 OJHOU POAUTEIBCKON KIETKU

KioH Mukpooprann3zMoB

JIt0001i KOHKPETHBIN U30JIAT JAHHOTO BUJA

Bunumas u3onupoBaHHas CTPYKTypa MPU Pa3MHOKEHUU OAaKTEpHii Ha TUIOTHBIX MUTATEIbHBIX
cpenax

IToTOMCTBO OJTHOM POAUTENBCKOM KIETKH

Ha3Banue MUKpPOOPTraHU3MOB B COOTBETCTBUU C MEXAYHAPOIHBIMU MTPaBUTIAMU

KynsTypa MUKpOOpraHu3mMoB
IToTOMCTBO OJTHOM POAUTENBCKOM KIETKH
JI10001i KOHKPETHBIN U30JIAT JAHHOTO BUJA



COBOKYIMHOCTh MHKPOOPTAaHM3MOB OJHOTO BH[A, BBIPOCHIMX HA IUJIOTHOW WM >KUJIKOU
MUATATENBHOMN cpese
HaSBaHI/Ie MI/IKpOOpI‘aHI/ISMOB B COOTBCTCTBHH C MG)KI[YHapOI[HBIMI/I HpaBI/IHaMI/I

Homenknarypa MUKpOOpPraHU3MOB

Bes cOBOKYMHOCTH MUKpPOOPTaHHM3MOB JAHHOTO BHUJAA, BBIPOCIIUX HA IUIOTHBIX WM KHAKUX
IMUTATCIIBHBIX Cpeaax

Bunumas u3onupoBaHHas CTpyKTypa MpH Pa3MHOXKEHUU OaKTepuil Ha TUIOTHBIX MUTATENbHBIX
cpenax

COBOKYIMHOCTF MHUKpPOOPTaHM3MOB OJHOTO BHJA, BBIPOCHIMX Ha IUJIOTHOM WM KHUAKOU
MATATENBHOMN Cpeae

KynbrypanbHeiMu CBOHCTBaMH OakTepuil sBIsSETCS
®opma 1 B3aUMHOE PACIIONIOKCHHUE
CriocoOHOCTD pacUICTIATh WM CUHTE3UPOBAThH PA3IMUHBIC BEIIECTBA

XapakTep pocTa Ha MUTATENBHBIX cpeax
CnocoOHOCTh OKpalIUBAThCS Pa3IMUYHBIMU KPACUTEISIMU

K BUpycHBIM HHEKIUSAM OTHOCST
Kops

bpyuennes

Maisiputo

Kanannos

VYxkaxuTe 2 noAmapcTBa Ha KOTOPbIE ACTUTCS APCTBO MPOKAPHOTOB M0 Kiaccupukarmu bepmkn
uanobakrepuu u 6akTepun

KopuHoOakTepnu 1 MUKOTIIIa3MBbI

[{uanoOaKkTepuu U pUKKETCUU

Ha3zoBute 3 ocHoBHBIE GOpMBI OaKkTepuii
3Be3quaTele, chepuueckue, MapoBUIHbIC
Cdepuueckue, najoukOBUAHbIC, HUTEBUHBIE
M3BUTHIE, MaJTOYKOBUIHBIC, CHEPHUCCKIE
[ITapoBuaHbIE, TATOYKOBUIHBIE, H3BUTHIE

Ha3zoBuTe MUKpPOOPraHU3Mbl OTHOCSIIIUECS K U3BUTHIM OaKTEpUsIM
KopunoOakTepun, CliupoxeTsl, KIOCTPHIUH

CriupoxeTsl, CIUPUILIBI, BUOPUOHBI

Banmsuiel, KOKKH, CIIHPOXETHI

Koxkku, knoctpuanu, BAUOPHOHBI

HazoBure MukpoopranuszMel UMerOIIne chepuuecKyro Gopmy
Bo30yauTens xonepbl

Kumeunas nmanouka

Cepobakrepuu

CTpenToKoKKu

Ha3zoBute (hopmbl mapOBUIHBIX OAKTEPHA
Bbo6oBuHbBIE (MEHUHTOKOKKH, TOHOKOKKH )
HuTteBunnsie (cepobakTepun)

Bubprons! (Bo30yauTENIh XOIEPHI)



Hunmuaapuueckue (E.coli)

Ha3zoBuTe MUKpOOpPraHn3Mbl NAIIOUKOBUAHON (POPMEI
bakrepuu (E.coli)

MuKpoKOKKH (BO30YAUTENH CTOJIOHSKA)

CapiuHbl

Cradunokokku

Ha3zoBute MUKpOOpPraHn3Mbl NAIIOUKOBUAHON (POPMBI
CapiuHbl

XnamunobakTepun

banwiet (Bo30yauTenh CHOUPCKOM SI3BbI)
BpromnoTudoznas

Ha3zoBute MUKpOOpPraHn3Mbl NAIIOUKOBUAHON (POPMBI
Jwnzentepuiinas

CTpenToKoKKu

Craduinokokku

Capuunsl

Jist uero mpoBOAAT (hUKcaIUIo Ma3Ka

+YOuth MUKPOOBI, MPUKPETTUTH Ma30K K CTEKITY
O06e31BUKUTH MUKPOOBI

Bricymmts MUKpPOOBI

Cnenath MUKpPOOBI O0JI€€ CIIOCOOHBIMH K OKpackKe

Jist uero mpoBOAAT (hUKcaIUIo Ma3Ka

[IpukpenuTs Ma30K K CTEKIY M ClIeaTh MUKPOOBI O0siee BOCTIPUUMYHBBIMU K OKPACKe
Cnenath MUKpPOOBI O0JIee CTOMKUMU K OKpacke

O06e31BIXUTH MUKPOOBI

Bricymuts MUKPOOBI

MosouHOKHCITBIE OaKTEepUH BCTPEUAIOTCS:

B TI0YBE

B BOZIC

Ha pacTEeHUsIX

B MOJIOKE ¥ MOJIOYHBIX TPOIYKTax

Lactobacteriaceae siBISIIOTCS BO3OYIUTEISIMU:
CIIHPTOBOTO OpOKEHUS
MIPOITMOHOBO-KHCIIOTO OPOKEHHS
MacIsTHO-KUCIIOTO OpOKEeHHUs
MOJIOYHOKHCJIOTO OpOXKEHHS

B ocHOBE MUBOBapeHHS JICIKUT
CIHPTOBOE OpOKEHUE
MacJIsTHO-KUCII0€ OpoKeHne
IPOMHOHOBO-KHCIIOEe OpokeHue
YKCYCHOKHCIIOE OpOKEHHE

[Tpeumy1iecTBOM MUKPOOPTaHU3MOB Kak OMOOOBEKTOB SBIISETCS
MaJIbIe pa3Mephbl
pacpoCTpaHEHHOCTh



OTHOCHUTEJILHO ITPOCTO OPraHM30BaHHbBIN T€HOM
BCE YTBEPK/ICHUS BEPHBI

B pesynbTaTe cnupToBOro OposkeHusi 00pa3yroTes
OyTaHOn
ATAHOI

UpyBaT
MOJIOYHAs KMCIIOTa

[Tpon3BOICTBOM JIEKAPCTB, TOPMOHOB U IPYTUX OMOJIOTHYECKU aKTHBHBIX BEIECTB 3aHUMACTCS
arpoOHOMHUSA

TCHHasl MH)KEHEPUs

OMOTEXHOJIOTHYECKOE MPOU3BOACTBO

CEITbCKOXO3SHCTBEHHAS TIPOMBIIIIEHHOCTh

Jlnst Toro, YTOOBI HICKYCCTBEHHO ITOJYYHUTh YEJIOBEUECKUI MHCYJIMH METOIOM T'€HHOW MHKCHEPUU
B IIPOMBIIIIJICHHBIX MacuITabax, He0OX0UMO:

BBECTH OaKTepHaIbHBIM HHCYJINH B OPraHU3M YeIOBeKa

UCKYCCTBEHHO CHHTE3WPOBATh MHCYJIMH B OMOXMMUYECKOI TabopaTopuu

BBIPALIMBATH KYJIBTYPY KJIETOK HOKETyIOYHON KeIe3bl, OTBEYAIOIIEH 3a CHHTE3 MHCYIHHA
BBECTH T'€H, OTBEYAIOLIMI 32 CHHTE3 MHCYJIHWHA B OaKTepUH, KOTOPbIE HAYHYT CHHTE3MPOBATH
4yeJoBeUYe-CKUM UHCYJIMH

B xakoMm ciyuae MeToa KyJabTypbl TKAHEH OKaKETCsl HanboJiee moJIe3HbIM?
IpY TOJTY4YEHUHU THOpUAA SOJOHU U TPYIIN

IIPU BBIBEJICHUH YUCTBIX JIMHUH TT1aJIKOCEMSHHOTO TOpoxa

pY HEOOXOIMMOCTH MEPECATKN KOXKH YeJIOBEKa MPH 0XKOTe

IPU MOJIYYEHUU MOJUIUIOUAHBIX (POPM KamyCThl U PeIbKU

J11st IO Ty4eHust BUH HCIIOTB3YIOT
MOJIOYHOKHUCIIbIE OaKTepuu
TIPOKIKH

AKTUHOMHUIICTHI

YKCYCHOKHUCIIBIE OaKTepUun

CrepuibHas KylbTypa MUKPOOPTaHH3MOB

conepkut OakTepuu 1 Buma

COJICPKUT aKTUHOMHIIETHI U APOKIKH

COZepKHUT 2 BUJa OakTepuit

CBOOO/THA OT JIFOOBIX MOCTOPOHHUX MUKPOOPTaHU3MOB

Crepunuzanuei Ha3bIBaIOT:

BbIJICJIEHUE OaKTepuil U3 MPUPOIHBIX HCTOYHHKOB
YHUYTOXKEHUE MTaTOTC€HHBIX MUKPOOPTaHU3MOB

YHUYTOKEHUE CarpO(UTHBIX MUKPOOPTaHU3MOB
YHUYTOXKEHHUE BCEX MUKPOOPTAHW3MOB M MX MOKOSIIUXCS CIIOP

K Meronam cTepuian3anuu OTHOCST
IIPOMBIBAHKE BOJOIIPOBOHON BOAOU
MIPOMBIBAHHUE AUCTUIUTMPOBAHHON BOJIOM
00paboTka yabTpaduoIETOBBIMU JIydaMHu
MIPOMBIBAHHE TOPSYEH BOJIOU



DepMEeHTBI — 3TO:
KaTaJnu3aTophl
BUTaMUHBI
pETYIATOPEI
penenTopsl

[To xumudeckoit mpupoae GepMeHTHI — ITO:
Oenku

YTJIEBOIbI

JIMIINABI

HYKJIEHHOBBIE KHCIIOTHI

®DepMEeHTBI OTJIMYAIOTCS OT HEOPTAHUYECKUX KaTaTM3aTOPOB TEM, YTO
HE U3MEHSIOTCS B MIPOIECCE PEaKIun

HE KaTATH3UPYIOT TEPMOJIMHAMUYCCKU HEBO3MOXKHBIC PEAKITUU

HE CJIBUTAIOT TOJ0KEHNE PAaBHOBECHUS OOPAaTUMBIX PEaKIIUH
00J1a1a10T CrIeU(PUIHOCTHIO

AKTHUBHOCTB (pepMEHTA OTIPENIEISICTCS

10 CKOPOCTH YOBIBaHMsI CyOCTpaTa

10 U3MEHEHHIO KoH(popMmaIuu cyocTpaTa

0 CKOpPOCTH 00pa3oBaHus PepMEHT - CyOCTPaTHOTO KOMILIEKCA
110 U3MEHEHHIO TEMIIEPaTyPhI

AKTUBHBIN TIEHTP PepMeHTa — ITO:

y4acToK (hepMeHTa, yJ4acCTBYIOLIHIA 32 CBS3bIBAaHUE CyOCTpaTa U 00pa3oBaHKUEe IPOAYKTa
y4acTok epMEeHTa, OTBEUAIOIIHI 3a PErysIii0 aKTUBHOCTH

y4acToK (pepMeHTa, OTBEYAIOIINH 3a CBSI3bIBAHUE C KJIETOUYHBIMU CTPYKTYpaMHU
y4acTOK (pepMEeHTa, OTBEUAIOIINN 3a MpUCcoeqnHEHNE Ko(paKTopa

Kodaxrop — 310

HeOenKoBast 4acTh (pepMeHTa
OenKkoBast 4acTh epMeHTa

YacTh AJUIOCTEPHUUECKOTO LIEHTpa
4acTh KOHKYPEHTHOTO WHTHOUTOpA

[TpsiMbIM AOKa3aTENHCTBOM OEIKOBOM MPUPOIb! (hepMeHTa SBISETCS:

CHUIXCHHUC SHCPIUU aKTUBALIUU

YCKOPEHHUE MPSIMOM B 0OPaTUMON peaKIuu

NpEeKpalieHue KaTaJTuTHYeCKOro JEWCTBUS Tpu J00AaBICHMM B PacTBOpP  BEIECTBa,
pa3pylIalouIero nen-TuaHbe CBSI3U

Kaxkoii nekapCTBEHHBIN npenapar co37aH ¢ UCIOJIb30BAaHUEM METOI0B FT€HHOW MH)KEHEPUHU
IICHUIINJIJINH

ToKOo(epo

UHTEpPEPOH

aCKOpOMHOBAs KHCIIOTA

Bocrnpon3sBenenrneM HOBBIX 0COO€H M3 OHOW MM HECKOIBKHUX KIIETOK 3aHUMAETCS
T'CHHas I/IH)I(eHepI/IH
KJICTOYHAS MHKCHEPHSI



MHUKPOOHOIIOTHS
IIUTOJIOTHS

MeToIbI KIIETOYHOW HHKECHEPUH CEIICKIIMOHEPHI UCTIOIB3YIOT C IEJIbI0 TOTyYeHUS:
THOPUIAHBIX KIIETOK M BBIPAIMBAHUS U3 HUX THOPUIOB

KOPMOBOTO OeJka

MHIIEBBIX T00aBOK

JICKapPCTBEHHBIX MPEIapaToB

Coznannem pexombunantaHor [IHK 1 BBeeHrEM ee B )KMBOM OpraHU3M 3aHUMACTCS:
KJIETOUYHAs] MHXKEHEPUSI

TeHHas HH)KEHEPUS

IIUTOJIOTHS

OHMOXHUMUS

Kakoii ropMOH MTPOU3BOIUTCS C UCIIOJIB30BAHUEM TPAHCTEHHBIX MUKPOOPTaHU3MOB:
aJpeHaJIuH

Ba30IPECCUH

WHCYJIUH

TUPOKCHH

JHK cocTout n3
3-X HYKJICOTUOB
4-X HYKJIEOTUA0B
S-HYKJIEOTUI0B
6-HYKJICOTHI0B

['eHeTHUECKast HHKCHEPHS — ITO:

MeTo] pekoMOuHaHTHBIX JJHK

HaIlpaBJICHHOE U3MEHEHNE TeHETUYECKOTO KOJIa OpraHu3Ma
METO/T IKCIEPUMEHTATHHOTO MAHUITYTUPOBAHUS C TEHOM
BCE YTBEPKIICHUS BEPHBI

['eHeTnueckast ”HXEHEPHS ITO:

cucTeMa HKCIEPUMEHTAIBHBIX PUEMOB, MO3BOJISAIOMINX KOHCTPYHUPOBATh JIAOOPATOPHBIM ITyTEM
HCKYC-CTBEHHBIEC T€HETUUECKHE CTPYKTYPHI B BUJIE peKOMOMHAHTHBIX Mosiekyn JTHK
KOHCTPYUPOBAHHE in Vitro (yHKIHNOHATIBHO aKTUBHBIX T€HETHUECKUX CTPYKTYP

CO3JJaHNE HCKYCCTBEHHBIX TEHETHYECKUX MPOTpaMM

BCE YTBEPKJIEHUS BEPHBI

Metoanka ¢GpopMHUpPOBAHUSA Pe3yJIbTUPYIONIEH OLEHKHU

ITpomesKyTOUHBIH KOHTPOJIb - UTOTOBAsl OLIEHKA 3HAHUM CTYJEHTA, OCYLIECTBIISIETCS 11O
HAKOIIUTEIHLHOU CHCTEME CYMMHUPOBAHHUEM 6aJI.HOB, IMOJIYYCHHBIX B IMPOHCCCC TCKYUICTO U
PyOEKHOTO KOHTPOJISL.

dopMa MPOMEKYTOUHOTO KOHTPOJIIS — 3a4eT/IK3aMEH

[IpoBeneHue TEKyIIEro U MPOMEXYTOUHOTO KOHTPOJIS IO JUCIUILIMHE OCYIECTBISIETCS B
cootBercTBuU ¢ [lonoxenuem COI'Y.

BanjibHas cTPyKTypa OleHKH



Makc. KoJ1-BO
dopma KOHTPOJIS
OasIoB
Texymas oneHka cTyieHTa B TeueHue 1-8 Hegem, B TOM yucie: 20
- YCTHBIN OTBET/BBINIOJHEHUE Ja00OPATOPHON PabOTHI 16
- KOHTpOJIbHast paboTa 4
1-s1 pyOe:xxnasi arrecTanus (KOMIbIOTEPHOE TECTHPOBAHHE) 15
Texymias onenka cryaenra B tedenue 10-16 Hegesnn, B TOM yucie: 20
- YCTHBIW OTBET/BBINOJIIHEHUE Ja00paTOPHOI paboThI 16
- pedepat/ mpe3eHTanus 4
2-s1 pyOeskHasi aTTecTanusi (KOMIBIOTEPHOE TeCTUPOBAaHHE) 15
Hroro 70

Metoanka ¢GpopMHUPOBAHUSA Pe3yJIbTUPYIOIIEH OLEHKHU

B xo7ze Teky1ero KoHTposst CTyieHThI MoryT Habpars 0-70 G6asios:
1 —s1 pyOesKHAsI aTTecTalMsl - MAKCHMAJIbHO 35 0a/1J10B; U3 HUX:
Ot 0 1o 15 6annoB (pyOeskHas aTTecTalys) — TeCTUpOBaHue B IieHTpe TectupoBanust COI'Y;
Or 0 no 20 GamwioB (Tekymias OICHKA) — aKTHUBHAs paboTa 3a JaHHBIA TIEpUOa Ha
NPaKTHYECKUX/Ta00paTOPHBIX 3aHATUAX
2-51 pyOe:xkHAasl aTTEeCTAIMA — MAKCUMAJIbHO 35 0a/1J10B; U3 HUX:
Ot 0 1o 15 6amnoB (pyOeskHas aTTecTalys) — TeCTUpOBaHue B IieHTpe TectupoBanust COI'Y;
Or 0 no 20 GamwioB (Tekymias OICHKA) — aKTHUBHAs paboTa 3a JaHHBIA TIEpUOa Ha
NPaKTHYECKUX/ Ta00PaTOPHBIX 3aHATUSAX
[TpoMekyTOUHBIN KOHTPOJIb:
3a yCTHBII OTBET Ha dK3aMeHe/3auere cTyAeHT noiay4aer 0-30 GaoB. Pesynprupyromas
OIIEHKA CKJIaJIbIBaeTCs 1Mo cooTBeTcTBytome bPC dopmyre:
(T1+ T2) + (P1+P2+3/3)
rae T + Tz - komruecTBO O6AMIIOB 3a TEKYIIYIO pabOTy CTYJCHTOB B CEMECTPE
P1+ P> - xonmuecTBO 0aIIIOB 32 2 KOMIIBIOTEPHBIX TECTUPOBAHUN CTYJICHTOB B CEMECTpE
/3 - xonu4uecTBO OAJTOB, HAOPAHHBIX HA K3aMEHE/3aueTe
[lepecueT moay4eHHOM UTOTOBOM CyMMBI 0OAJJTOB IO MPEIMETY B OLIEHKY IPOU3BOAUTCS 110
HIKane:

«OTINYHOY» - 86-100 6amoB;

«xopotoy - 71-85 6anos;

«yIOBIIETBOPUTEILHO» - 50-70 Oansnos;

«3ager» - 50-100 6amioB.

V4eOHBIM IJIAHOM I10 JaHHOH AUCHUILTHHE IIPETYCMOTPEH 3a4erT.

Bomnpocsl 111 TOATOTOBKH K 3a4€Ty/IK3aMeEHYy:

[IpenMer 1 3amayn MUKPOOHOJIOTHH.

Hctopus pa3zsutusi Mukpoobuonoruu. Bknan Jlesenryka, Ilactepa, MeunukoBa, Koxa B
pa3BUTHH MUKPOOHOJIOTHH.

Ponb MUKpOOpPraHu3MoB B IECTPYKLUHU BEIIECTB B IPUPO/JIE, B MUIIEBBIX OMOTEXHOJIOTHUSIX
— XJ1€00TeYeHNH, BUHO/IEIMHU, ITMBOBAPEHUH, CHIPOJICITUU

[IpuHUUMIBl cCUCTEMAaTUKX MHUKpOOpraHu3MoB. bunapHas HomeHkinaTtypa. [lonstue Bun,
KYJIbTYpa, YMCTas KyJlbTypa, IITAMM, KIIOH.

®opMa M pazMepbl MHUKPOOPTaHU3MOB. XapaKTEPUCTHUKA KOKKOBBIX, MaJOYKOBUIHBIX,
U3BUTHIX OAKTEPHil.

Pa3mepnr Mukpooprann3moB. CTpoeHHE MUKPOOHBIX KJIETOK. KiieTouHbIE OpraHeIbl

Oco6eHHOCTH CTPOEHUS KJIETOYHON CTEHKH MUKPOOHOM kieTku. Hykieon.




OcoOeHHOCTH CTPOEHUS LIUTOIIIa3MaTUYECKONH MeMOpaHbl MUKPOOHOH KIIETKH.

Pasnmuunmss B cTpoeHMHM  KJIETOYHBIX ~ CTEHOK  TIpaMMOTPHUIATEIBHBIX U
TPaMMITOJIOKHUTEITLHBIX MUKPOOPTaHU3MOB.

OTnnyus KJIETOYHOW OpraHu3allii 3YKapruoT U MPOKaApUOT

JKryTuku, i, Karncyibl 1 CHOPbl MUKPOOHOU KJIETKH, MX POJIb B aIalTaIllii MUKPOOHOIA
KJIETKU K YCIIOBHSIM OKPY>KalOIel Cpebl.

CrtpoeHne, XUMHUYECKUH COCTaB U (PYHKLIMU KOMIIOHEHTOB MPOKAPUOTHBIX KJIETOK.

[IpurotoBnenue GUKCUPOBAHHBIX TMpENapaToB M TpPErnaparoB IKUBBIX KIETOK —
pa3JaBiICHHAS Karlisl, BUCSYAst KArlis, OTIeYaToK. [IepeunucnuTh sTamnsl IPUTrOTOBJICHHS.

OxpamrBanue MUKpOOpraHu3MoB. [IpocTeie U ClI0KHBIE METOAbl OKpaIlUBaHUS. DTaIbl
MPUTOTOBJICHHS OKPAIICHHBIX MTPETapaToB.

Hubdepennmanbaas okpacka mo wMeroxy I'pama. CTpoeHue KIETOYHOM CTEHKH
TPaMITOJIOKUTEIHHBIX ¥ TPAMOTPHUIIATEIBHBIX OaKTepuit

BripamuBanue MUKpOOPTaHHM3MOB Ha MHTATENbHBIX cpenax. llurarenbHble Ccpenbl,
TpeOOBaHUS, IPEIBSIBISIEMBIM K HUM.

Krnaccudukanus nutaTenbHbIX Cpell, YIUIOTHEHHE MUTATENbHBIX CPEl, XpaHEHHE.

Poib Makpo- 1 MEUKPO3JIEMEHTOB B META00IM3ME MPOKAPHOT.

MexaHu3m MeTaboau3Ma MPOKapuoT.

Jlpixanue npokapuoT. Aspobnoe apixanue. [lonHoe okucnenue. Hemonxnoe okucineHue.

JIpIxaHue MUKPOOPTaHU3MOB. AHA3POOHOE OKHCIICHHE.

@depMeHTBI W WX pOJIb B TPEBPAIICHWH BEIIECTB MHKpoopraHum3Mamu. CBolcTBa
(dbepMeHTOB.

@DepMEeHTHI U UX POJb B MPEBPAILICHUH BEIIECTB MHUKpoopranm3dMamu. Knaccudukanus
dbepMeHTOB.

Crepunuzanust MocyAbl, ”HCTPYMEHTOB, TUTATEIBLHBIX CPE.

CriocoObl cTepUIN3alUY TUTATEIBHBIX CPE.

CriocoObl cTepuiIn3anuy J1abopaToOpHON CTEKIIIHHON TOCY/IBI.

Poct u pasmuoxkeHue mnpokapuor. OCHOBHBIE mapameTpel pocta. KpuBas pocra.
OcobeHHocTH pocTa.

KynbruBupoBanue Mukpoopranu3moB. [lomydeHne 4uCTBIX KyIbTYp. 3aKOHOMEPHOCTD
pOCTa YHCTHIX KYIBbTYP.

[IpeBpamienue yriaeBoloB B aHA3POOHBIX YCIOBHUSIX. MOJIOYHOKHCIOE OpoXkKeHHe
(TUMUYHOE W HeTUMUYHOE). BO30yauTEeTM MOJIOYHOKHUCIIOTO OPOKEHUSI.

[IpeBpatienue yrieBoaoB Mukpoopranusmamu. [IponnoHoBo-kucnoe OpoxeHue.

[IpeBpamienue yrieBonoB MukKpoopranusmamu. CruproBoe OpokeHue. Bo3Oyaurenun
OpOXKEHUS.

[IpeBpamienre yriaeBoJOoB B ad’pOOHBIX YCIOBUSAX IIYyTEM HEMOJIHOTO OKHCJICHHUS.
OO6pa3oBaHre YKCYCHOM, TUMOHHOM, I1aBEJIEBON KHUCIIOT.

Kpyrosopot azota. AMMOHU(pHKAIMSI MOYEBUHBI.

KpyroBopor azora. Hurpudukanus, neaurpudukanus, hukcamus MOJIEKYJISIPHOTO a30Ta
CBOOOTHOXKHUBYIIMMU MUKpoopranuzMamu. KiyOeHbKoBbIe OaKkTepuu.

[Tonydyenue 4uCThIX KyabTyp. CXxeMa NpUroTOBIEHUS pa3BEICHUIN 1JI MOTYyUYECHHS YHUCTOM
KYJIBTYPbl MUKPOOPTaHU3MOB.

Brnusane pusnuecknx (axTopos (Temmeparypa, BRICYIIMBAHUE, CBET, U3IYYCHUE U JP.)
HA MHUKPOOPTaHU3MBI.

Bnusinue xummdeckux (pakTopoB (CIUPTHL, KUCIOTHI, HIEIOYH U JIP.) HA MUKPOOPTaHU3MBI.

Bnusiaue 6uonornyeckux GpakTopoB (aHTUOMOTHUKH, (arn) Ha MUKPOOPTaHU3MBI.

Mukpo6uorieHo3bl. CHMOMO03, KOMMEHCAIW3M, METa0M03, CHHEPTUM, aHTOTOHH3M,
napasuTusM, Qarus.

Poct u pasmuoxkenue mnpokapuor. OCHOBHBIE mapameTpsl pocta. KpuBas pocra.
OcobeHHoCTH pocTa.



KynbpruBupoBanue MuKpoOOB. EcTecTBEHHBIE U HCKYCCTBEHHBIC MUTATENIBHBIC CPEIbI.
DIIEKTUBHBIE Cpe/bl. XapaKTep PocTa MUKPOOOB.

KynpruBupoBanue Mukpoopranu3mMoB. [lonydeHne YiCThIX KYIbTyp.

Brnusaue ¢puszndeckux GpaxkTopoB Ha MUKPOOPTAHU3MBI.

[Ncuxpodumnsl, Me30hULIbL, TepMOGUILTEL. J[eficCTBIE BBICOKUX M HU3KUX TEMIIEPATyp Ha
MHUKPOOPTaHU3MBI.

Kakoe neiicTBrie Ha MUKPOOPTaHU3MBI OKA3bIBAIOT BHICYIIMBAHNE U BaKyyM?

Kakoe neiicTBre Ha MUKPOOPTraHU3Mbl OKa3bIBAET BUIUMOE H3NydeHue? YIbTpa3ByK?

BrnusiHue Ha MUKpPOOPTraHW3MBI MATrHUTHBIX MOJIEH, THAPOCTATHUCTUYECKOTO IABJICHUS,
COTPSICEHHIA.

Brnusinue xumuueckux GakTopoB (CIUPTHI, KUCIOTHI, IIEJI0YN) Ha MUKPOOPTaHU3MBI.

Mukpo6uorieHo3bl. B3anMOOTHOIIIEHHST B MUKPOOHOIIEHO3aX: CUMON03, KOMMEHCAIIU3M,
MeTa0KO03, aHTArOHU3M.

B3anMooTHOmIeHUsT B MHKpO-OMOIIEHO3aX: Tapa3uTHU3M, aHTaroHusMm, (arus, dar-
arpeccop.

DKOJIOTHSI MUKPOOPraHU3MOB. MUKpo(dI10pa Mo4YBsl — BOJAOPOCIIH, TPUOBI, OaKTEPUH.

DKOJOTUsI MUKPOOPTraHU3MOB. MuKpo(Iopa BOJOEMOB U CAMOOYHUIIICHHE BOJOEMOB.

DKOJIOTHSI MHUKpPOOPraHu3MoB. Mukpodiaopa 03epHOH BOABI W TOJI3EMHBIX BOJI.
CamoouniieHre Bo10€MOB.

.KocBeHnHble MeTonbI omnpenenaeHus 3arpsA3HEHUs] BOAbI: MUKPOOHOE YHUCIO, KOJIU-THUTP,
KOJIH-UHJICKC.

DKOoJ0Tusl MUKpOOpraHu3MoB. Mukpodiopa Tena yenoBeka 1 MUKpogopa JbIXxaTelIbHbIX
myTel, KO)KHBIX TOKPOBOB YEIIOBEKA.

[IpeBpaltieHe MUKpOOpPraHM3MaMH COEJUHEHHM yriiepo/la B aHa’pOOHBIX YCIOBHSX.
I'omo-¢pepmenTaTuBHOE U TeTepo-hepMEHTATUBHOE MOJIOUHO-KUCII0E OpOXKEHHUE.

[IpeBpaltieHe MUKpOOpPraHM3MaMH COEOUHEHHM yriiepo/la B aHa’pOOHBIX YCIOBHSX.
[IponmoHoBO-KUCIIOE OpOKEHUE.

[IpeBpaltieHe MUKpOOpPraHM3MaMH COEJUHEHHM yriiepo/la B aHa’pOOHBIX YCIOBHSX.
CrniuproBoe OpoxeHue.

[IpeBpaltieHe MUKpOOpPraHW3MaMH COEIUHEHHM yriiepojia B aHa’pOOHBIX YCIOBHSX.
MacnstHo-KuciIoe OpoKeHue.

[IpeBpatienne yrieBoOoB B a’pOOHBIX YCIOBHUSX IyT€M HEMOJHOTO OKHUCIICHHUS.
OO0pa3oBaHre YKCYCHOUW U TUMOHHOM KHUCIIOT.

KpyroBopot azora. AMMOHH(pUKAIMS MOYEBHUHBI.

Kpyrosopot a3ora. Hurpuduxanms, neHurpudukanus, Gukcamms MOJEKyIsIpHOTO a30Ta
CBOOOTHOKUBYIIIMMH MUKpoopranu3zMamu. KiiyOGeHbKOBbIE OaKTepUH.

I'enetuka MHUKPOOPraHU3MOB. DopMBbI U3MEHYUBOCTH MHUKPOOPTraHU3MOB.
DEHOTUITNYECKUE U3MEHEHHS.
I'enetuka MHUKPOOPraHU3MOB. DopMBbI U3MEHYUBOCTH MHUKPOOPraHU3MOB-

TEHOTHUITHYECKHE N3MEHEHUS.

'eHoTHMNIMYECKHE W3MEHEHUs — CIeACTBUE MyTaruii. CIIOHTaHHbIE U WHAYIIUPOBAHHBIC
MYyTaIliu.

KoMOuHaTiBHBIE W3MEHEHHS y MHKPOOPTaHHW3MOB: TpaHcopmamwus, TPaHCTYKIIUS,
KOHBIOTAIINS.

[TpakTH4eckoe UCIOIb30BaHUE H3MEHYHBOCTH MUKPOOPTaHU3MOB.

XUMHYECKUH cocTaB MpokapuoT. Poib BOmBI, OENIKOB, YIJIEBOJOB, JUIHIOB B YKU3HHU
IPOKApHOB

Urto n3yyaet OMOTEXHOJIOTHS?

3amaun OMOTEXHOJIOTHH.

Ponp HyKJI€MHOBBIX KHCIIOT B TIEpeiaue HACJIeICTBEHHOW MH(POPMAIIHH.

I'eneTnyeckue peKOMOMHAIIHH.

['eHeTn4eckne peKkOMOMHAITUY in Vitro.



Metonst BBenenus JIHK B 6akTepuanbHbie KIETKH.
[Tnazmuasl 6akTepUaIbHBIX KIETOK.

Dkcmpeccus B KieTkax 6aktepuii pekomOuHanTHbIX JTHK.
buocunTte3 nHcynruHa yenoBeka B kietkax E. coli.
buocunTes comaroTponuHa.

[Tonyuenue uaTEp(PEPOHOB B TEHETUYECKU CKOHCTPYUPOBAHHBIX KJIETKAX.

B03M0OXHOCTH T'€HHOM MHKEHEPUU MUKPOOPTraHU3MOB.

[TepcniekTHBBI OMOTEXHOJIOTHY B METUIIMHE U BETEPUHAPHON MEIUIIMHE.

HepCHeKTI/IBBI OMOTEXHOJIOTUH B MMOJIY4CHHU N OMOJIOTHYECKH aKTUBHBIX BCIICCTB.

CnusHre COMaTUYECKHUX KIIETOK.

ITosnyueHne MOHOKJIOHAJIbHBIX AaHTUTEN.

broTtexHoI0rus U NOBBIIEHUE TPOTYKTUBHOCTH PACTEHUM.
KynbpTypa pactutenbHOM TKaHU.

KynpTyps! kneTok u nporomnactoB. ClIMsiHUE IPOTOIUIACTOB: TAIJIONIHBIE PACTEHHUS.
KynbTypa pacTuTeNbHBIX KJIETOK U IPOU3BOCTBO OMOJIOTHUECKH AKTUBHBIX COCTMHEHHA.

[TonydyeHrne aMUHOKHUCIIOT € TOMOUIBI0 MUKPOOPTaHU3MOB.
[TonyyeHne BUTAMHHOB C TIOMOIIBI0O MUKPOOPTaHU3MOB.
[TonydyeHre BTOpUYHBIX META0OIUTOB.

[Tonmy4yenue pepMEHTOB C ITOMOLILI0 MUKPOOPTaHH3MOB.
[TonydyeHue TpaHCTEHHBIX PACTEHHI.

Knonuposanue.

buokonBepcusi.

HpOI/IBBOI[CTBO OCIIKOB OOHOKJICTOYHBIX OPraHU3MOB. HepCHCKTI/IBBI HUCIIOJIBb30BaHUA.

MukpoopranusMbl B Ka4eCTBE KOHTPOJIS 3arpsS3HEHMUS.

3 [IpousBoicTBO OMOTa3a, OMOXMMHUYECKH 1 MUKPOOUOJIOTHUIECKUI XapaKTep mpolecca.

3ader/Jk3amen. Kpurepun popMupoBaHus OLleHOK

Xa PaKTEPUCTUKA OTBETA

bannbli

[aH NONHbIA, pa3BepHYTbIA OTBET HA MOCTAB/IEHHblE BOMPOCHI, MOKa3aHa
COBOKYMHOCTb OCO3HAHHbIX 3HAHUK 06 06bekTe, NPOSABAAIOWAACA B
cBobo4HOM ONepMpPOBaAHNM NOHATUAMMU, YMEHUUN BblAENNTb CYLLECTBEHHbIE
M HecyleCcTBEHHble €ero Mnpu3HaKKM, MPUYMHHO-CNEeACTBEHHbIE CBA3W.
3HaHMe 06 06beKTe AeMOHCTpUpyeTca HA GOHE NOHMMAHUA ero B cMcCTeme
OAHHOM HAYKM M MeXXAUCUMNAMHAPHbIX cBA3en. OTBeT popmynnpyetca B
TEPMWHAX  HAyKW, M3NOXKEH AUTepaTypHbIM  A3bIKOM,  JIOTUYEH,
[OKa3aTeNeH, 4eMOHCTPUPYET aBTOPCKYHO NO3ULMIO CTYAEHTA.

26-30

[laH NoNHbIW, pPa3BepPHYTbIM OTBET Ha MOCTaB/EHHbIE BOMPOCHI, MOKa3aHa
COBOKYMHOCTb OCO3HaHHbIX 3HAHWUN 06 06bEKTE, AO0KA3aTe/IbHO PACKPbITHI
OCHOBHbIE NO/IO}KEHUA TEMbI; B OTBETE NPOC/NEKMUBAETCA YETKAA CTPYKTYPA,
JIorMYecKan nocnenoBaTelbHOCTb, OTPAXKakoLLAsA CYLLHOCTb PACKPbIBAEMbIX
NOHATUIA, TEOPUI, ABNEHUIN. 3HAHME 06 0ObEeKTe AEeMOHCTPUPYeTcA Ha
¢$oHe NOHMMaHUA ero B cUCTEME OAHHOW HayKM U MEXAUCUUNIUHAPHbIX
cBAzei. OTBET U3/I0XKEH INTEPATYPHbBIM A3bIKOM B TEPMUHAX HayKu. MoryT
6biTb AONYLLEHbI HEeAOYETbl B ONPEAENEHUM MOHATUIA, UCNPaB/EHHbIE
CTYZLEHTOM CaMOCTOATENIbHO B NpoL,ecce OTBETa.

21-25

[laH NoNHbIN, pPa3BepHYTbIN OTBET Ha NOCTaBJEHHblIE BONPOCHI, NOKAa3aHO
YMEHWe BbIAENNTb CYLWECTBEHHbIE W HECYLEeCTBEHHbIE MPU3HAKK,
NPUYUHHO-CNeaCTBEHHbIE CBA3WU. OTBET YETKO CTPYKTYPUPOBAH, /IOTMYEH,
N3/10KEH B TEPMMHAX HayKn. O4HaKO A0NYLWeHbl HE3HAYUTENbHbIE OLINOKK

16-20




nnn Hepgodetbl, UCnpaBieHHble CTYyAEHTOM C MOMOLWbLIKO «HaBOAALLUX»
BONpoOCOB npenoaasarend.

[JaH nNOAHbIM, HO HeaoCcTaToMHO NOcC/ieAoBaTeNbHbIA  OTBET  Ha
NoCTaBNeHHble BOMPOCbl, HO MPW 3TOM MNOKA3aHO YyMEeHWe BblAEeNUTb
CYLLEeCTBEHHbIE WU HECYLLECTBEHHbIE NMPU3HAKN N MPUYNHHO-CNEeACTBEHHbIE
cBa3n. OTBET NOrMYEH M M3JIOKEH B TepMMHax Hayku. Moryt 6bITb
aonyuweHbl 1-2 ownbKM B onpeneneHnn OCHOBHbIX MOHATUM, KOTopble
CTYAEHT 3aTPYAHAETCA MCNPaBUTb CAaMOCTOATE/NbHO.

11-15

[laH He0CTaTOYHO NOAHbIVM U HEAO0CTAaTOYHO Pa3BEPHYTbIN OTBET. Jlornka u
nocnenoBaTeIbHOCTb U3N0XKEHUA MMEIOT HapyLleHus. JonyueHbl ownbKu
B PACKPbITUM MOHATUI, ynoTpebneHun TepMmnHoB. CTyaeHT He cnocobeH
CaMOCTOATE/IbHO BblAENNTb CYLLECTBEHHbIE U HECYLLECTBEHHbIE NMPU3HAKM
N MPUUYNHHO-CNEACTBEHHbIE CBA3U. CTyAEeHT MOMKET KOHKPeTM3MpoBaTb
0606LLEeHHblE 3HAHMA, A0KA3aB Ha NPMMeEPax UX OCHOBHbIE MOJIOXKEHUS
TONBKO C MNoMoWpblo npenogaBatens. PeyeBoe odopmneHue Tpebyer
NonpaBOK, KOPPEKLMM.

06-10

[aH HenosHbIN OTBET, NPeACcTaBAAOLWMIA cOO0M Pa3pO3HEHHbIE 3HAHUA NO
Teme BOMpoca C CyLWeCTBEHHbIMM oOwWwnbKamu B onpeaeneHusx.
MpucyTcTBYIOT GpParmeHTapHOCTb, HENOTMYHOCTb M3N0XKeHUs. CTyaeHT He
OCO3HaeT CBs3b JAHHOI0 NOHATUA, TEOPUM, ABNEHMUA C APYrMMN 0B6beKTamm
avcumnnnuvHbl. OTCYTCTBYIOT BblBOAbI, KOHKpPETU3aumMa U A0Ka3aTe/IbHOCTb
n3noxKeHnsa. Peub HerpamoTHan. [OMNOAHUTENbHbIE W yTOYHAKOWME
BOMPOCHI NpenoaasaTena He NPUBOAAT K KOPPEKLUUM OTBETa CTyAeHTa He
TO/IbKO Ha NOCTaB/I€HHbI BONPOC, HO U Ha APYrMe BONpoChbl AUCUMUM/INHDI.

03-05

He nonyyeHbl oTBETHI NO 6a30BbIM BonpocCam AncumnanHbl.

0

IToka3zaTenu u KPUTEPHUH OLICHUBAHUSA KOMIIeTEHIINii Ha Pa3JIMYHBIX 3Tanax ux

(opmupoBanus, onucaHue NIKAJI OLEHUBAHUSA

YpoBeHb chOPMUPOBAHHOCTH KOMITIETEHIM A

«MuHIMAaAJbHBIH
YPOBEHb He IOCTHUTHYT»
(meHee 50 6a/1710B)

«MUHAMAJLHBIN
YPOBEHb»
(50-70 6am10B)

«Cpennmnit
YPOBEHb)
(71-85 6an10B)

«BBICOKH
YPOBEHb»
(86-100 6an10B)

Komnerenuu HE
c(hopMUPOBAHBHI.

3HaHus OTCYTCTBYIOT,
YMEHHs, W HaBBIKU HE

c(hopMHUPOBAHBHI.

Kommerenrmn
c(hOpMHUPOBAHBI.

CdopmupoBanbl 6a30BbIE
CTPYKTYpPBI 3HAaHUM.
YMenust (dparmMeHTapHbI
" HOCAT
PENpPOIYKTUBHBIN
Xapakxrep.
JeMoHcTpupyeTcs
HU3KHUU YPOBEHb
CaMOCTOSITENIbHOCTH
MPaKTUYECKOTO HABBIKA.

Kommerenmn
c(hOpMHUPOBAHBI.

3HaHus OOMIMPHBIE,

CHUCTCMHBLIC.
Ymenuns HOCSIT
PENPOAYKTUBHBIN
XapakTep,

MIPUMEHSIOTCS K
PELIEHHUIO THUITOBBIX
3aJaHuH.
JleMoHcTpUpyeTcs
JIOCTATOYHBIN
YPOBEHb

Kommerenmn
c(hOpMHUPOBAHBI.

3Hanus TBEpJbIE,
apryMEHTHUPOBaHHBIE,
BCECTOPOHHHE.

YMenus YCIIEILIHO
MIPUMEHSIOTCS K
pELIeHUIO KaK
TUNOBBIX, TaK H
HECTaHaPTHBIX

TBOPUYECKUX 3aTaHUH.
JleMoHCTpHUpYETCS
BBICOKUH YPOBEHb




CaMOCTOSITENTLHOCT | CAMOCTOSITEIbHOCTH,
u YCTOMYMBOTO | BBICOKAs
MPAKTUYECKOTO a/IalITUBHOCTh
HaBBIKA. IIPaKTUYECKOI O
HaBbIKa
Onucanne KpuTepueB OlleHUBAHUS
OO0yuarommiics OO6yuarommiics OO6yuarommiics OO6yuarommiics
JEMOHCTPUPYET: JEMOHCTPHUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET:
- CyILLECTBEHHBIE MPOOENBI | - 3HAHUS TEOPETHUECKOTO | - 3HaHHE u|- riryookue,
B 3HaHMAX  y4eOHOro | Marepuaia, IIOHUMaHHE BCECTOPOHHUE u
MaTepuana; - HETOJHbIE OTBETHl Ha | OCHOBHBIX apryMEeHTHPOBAHHbI
- JIOITYCKAaIOTCsl | OCHOBHBIE BOIIPOCHI, | BOIIPOCOB e 3HAHUS
MPUHLMITHATIbHBIE OMIUOKU | OIIMOKH B OTBETE, | KOHTPOJIUPYEMOTO | IPOrPaMMHOTO
IIPY OTBETE HAa OCHOBHBIE | HEJOCTATOUHOE obbemMa MarepHaa,
BOIPOCHI ounera, | TOHUMaHUE CYUIHOCTHU | IPOTrPAMMHOTO - [IOJIHOE TIOHUMAaHHe
OTCYTCTBYET 3HAHHE U | U3JIaracéMbIX BOIIPOCOB; MarepHaa,; CYIIHOCTH "
MOHUMAaHUE OCHOBHBIX | - HEyBEpEHHbIE U | - TBEpAbIE 3HAHUS | B3AUMOCBS3H
NOHATHUH U KaTeropui; HETOYHbIE  OTBETHl  Ha | TEOPETUYECKOTO paccMaTpUBaeMbIX
- HEMOHHWMAaHUe CYLTHOCTHU | JOTIOJHUTEIbHbIE MaTepuaa. MIPOLIECCOB u
JIOTIOJTHUTEIIBHBIX BOIIPOCHI; -CIIOCOOHOCTD SBJICHUH, TOYHOE
BOIIPOCOB B paMKax | - HEJJOCTaTOYHOE BJIaJICHUE | yCTAaHABIMBAaTh M | 3HAHUE  OCHOBHBIX
3aJaHuil Ounera; JIUTEPaTypou, OOBSICHATH  CBSI3b | IIOHATHH B paMKax
- OTCYTCTBUE  YMEHHUSA | pEKOMEHI0BaHHOM MPAKTUKU U | 00CyKIaeMbIX
BBITOJIHATh MPAKTUYECKUE | TIPOTPaMMOi TEOpUH, BBIABIATH | 3aJJaHUM;
3aJaHus, JTUCIUIUTAHBL, MIPOTUBOpPEYUS, - CIIOCOOHOCTh
IPEyCMOTPEHHBIE - yMmeHue 06e3 TrpyObIX | mPOOIEMBI U | yCTaHaBIUBAaTh u
POrpaMMoit o1O0K pemarh | TeHACHIIUU OOBSCHATH CBSI3b
JUCITUTLIIAHBI, MPAKTUYECKUE  3aJlaHusl, | pa3BUTHS; MIPAKTUKU U TCOPHH,
- OTCYTCTBHE TOTOBHOCTHU | KOTOpHIE CIeyeT | - TpaBWIbHbIE U | - JIOTUYECKHU
(crrocoOHOCTH) K | BBITIOJHUTb. KOHKpETHBIE, 03 | ocIeI0BaTeNbHEIE,
JUCKYCCUM M HHU3KYIO rpyObIX  ommOOK, | coepKaTeNbHbIE,
CTENEHb KOHTAKTHOCTH. OTBETHI Ha | KOHKPETHbIE "
MOCTaBJICHHBIE MCYEpIbIBAIOIINE
BOIIPOCHI; OTBETHl Ha  BCE
- yMEeHHe pemiarh | 3aaHusi Ousera, a
MIPAKTUYECKHE TaKxKe
3aJlaHusl, KOTOpbIE | JOMOJHUTEIbHBIE
cleyeT BOIIPOCHI
BBITIOJTHUTH; 9K3aMEHATOopPa;
- BJIAJICHUE | - yMEHHUE pellaTh
OCHOBHOM MPAaKTUYECKUE
JIUTEPaTypou, 3a7aHusd;
PEKOMEHIOBaHHOH | - cBOOOIHOE
MIPOrpaMMOit HCIIOJIB30BAHUE B
JTUCIUIUTAHBL, OTBETax Ha BOIPOCHI
- HAJINYHE | MAaTepHAaJIOB
cOOCTBEHHON PEKOMEHTIOBaHHOM
000CHOBAaHHOM OCHOBHOM U
MO3UIUN 10 | TOTOJHUTENbHOU
00CyX1aeMbIM JUTEPATypPHI.
BOIIpOCaM.




Bo3MoXHEI
HC3HAYUTCIIBHBIC
OTOBOPKH n
HCTOYHOCTHU B
PacCKpBITUH
OTOCIIBHBIX
IMOJIOKESHUH
BOIIPOCOB  OmIeTa,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax Ha 3aueTe

Ouenka Ounenka Ounenka Ouenka
«He3a4yer» «3ager» «3ager» «3ager»

9. YueOHO-MeTOAUYECKOEe M MH(OPMAIITMOHHOE 00ecreyeHue TUCIIUTITHHbI

OcHoBHasi IMTEpaTYpa 10 MUKPOOHOJIOTHH:

1. MukpoOunosorus, BUPyCOJIOTHs: PYKOBOJICTBO K MPAKTUYECKUM 3aHITUAM : yueo.
[Tocobue 3BepeB B.B. [u ap.]; mox pen. B.B. 3Bepera, M.H. boituenko - M. : TDOTAP-Menua,
2017.-360 c. - ISBN 978-5-9704-4006-3 - Tekct : anextponHsii // 9bC "KoncynpTanT crynenta"
: [caiiT]. - URL :http://www.studentlibrary.ru/book/ISBN9785970440063.html

2. Kysnenona, E.A. Mukpobuosorus: yaedHoe mocoodue : B 2 4. / E.A. Ky3nemnosna,
A.A. KuszeB ; MunucrepctBo oOpazoBanusi u Hayku Poccun, Kasanckuii HalmoHaJIbHBIN
HCCIIEIOBATENIbCKUM  TeXHOJMOruyeckuil yHuBepcuter. — Kazanp : KaszaHckuil Hay4HO-
UccleoBaTenbCKuil TexHonornueckuii yausepcutet (KHUTY), 2017. — Y. 1. 88 c. Tabn., rpad.,
ui. URL: http://biblioclub.ru/index.php?page=book&id=560675

3. WBuaros, A. JI. Mukpobuonorust : moHorpagpust / MBuatoB A. JI. - Mocksa :
NznarensctBo ACB, 2013. - 120 c. - ISBN 978-5-93093-918-7. - TekcT : 371eKTpOHHBIN // 9BC
"KoHCynbpTaHT cTynaeHTa" : [calT]. - URL
https://www.studentlibrary. ru/book/ISBN97859309391 87.html

4. 3Bepes, B. B. MukpoOuosnorus, Bupycosiorus : yue0. mocobue / moa pea. 3sepeBa
B. B., boituenko M. H. - Mocksa : TDOTAP-Meaua, 2019. - 368 c. - ISBN 978-5-9704-5205-9.
- Tekcr : onexrponnbii // OBC "KoncymbranT crynmenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785970452059.html a) ocHoBHas suTepaTypa MO
OMOTEXHOJIOTHHI

5.buotexHonorus [DneKTpoHHBIN pecypc]|: yueOnuk / moxm pen. Komomssznoit B.A.,
CamotpyeBoii M.A. - M.: I'DOTAP-Menua, 2020. Pexxum JOCTYyIIA:
http://www.studentlibrary.ru/book/ISBN9785970454367.html

6.0OcHOBBI OMOJOTHYECKONW 0€30MacHOCTH [DNEeKTPOHHBIA pecypc]: yuebHoe mocobue /
Heixan JI.. b, - PocroB w/: W3g-eBo IODY, 2018. Pexum  gocryma:
http://www.studentlibrary.ru/book/ISBN9785927530625.html

7.buOKOHBEPCHUSI PACTUTEIBHOTO CHIPbs [DIEKTPOHHBIM pecypc]: yueOHoe mocodue /
Huxudoposa T.A., Bosnomun E.B. - Openodypr: orvy, 2017. -
http://www.studentlibrary.ru/book/ISBN9785741017814.html

8.byposa, T. E. Dxonoruueckas 6uorexnoznorus : yued. mocobue / T. E. byposa, O. b.
NBanuenko - Cankt-nierepOypr : TMOPJI, 2018. - 176 c. - ISBN 978-5-98879-204-8. - TeKCT
anektporHblt  // OBC "KoncynpTant  cryaeHnra" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785988792048.html




9..llenkynos, C.H. I'enernyeckas unxenepus : yueonoe nocodue / C.H. enkyHoB. —
W3n. 4-oe, cre-peot. 3-my. — HoBocubupck : Cubupckoe YHUBEPCUTETCKOE M3aTenbcTBO, 2010.
- 514 c¢. : wm, Tabm, cxeM. — Pexum gocryma: mo moammucke. — URL:
http://biblioclub.ru/index.php?page=book&id=57527

10.ITak, M.B. Benenue B OuorexHomoruto : yaebnoe mocodue : [16+] / N.B. Ilak, O.B.
Tpodumon, O.A. Benmnuko ; TroMeHCKHIA TOCYAapCTBEHHBIN YHUBEPCUTET. — 3-€ U3]1., Tepepad. u
non. — Tromens : TroMeHCKull rocynapcTBeHHbIN yHuBepeuteT, 2018. — 160 c. : un. — Pexxum
noctyna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=567615

JlononHUTENbHAS TUTEPATypa IO MUKPOOUOIOTHH:

1.JIykomckast K.A. MukpoOuosnorusi ¢ ocHoBamu Bupycosioruu. M. 1987.

2.00mas w caHuTapHas MHUKPOOHOJIOTHSI C TEXHUKOW MHKPOOHOIOTHYECKUX
uccienosanuii. M.: Menuuuna 2004. 576 c.

3.1Inerens I'. O6mias mukpodbuomorus. M.: Mup. 1987.

0) JONOJIHUTENbHAS IUTEPATYpa MO0 OMOTE3HOJIOTHH

4.bauaoB H.I1. OcHoBel OnoTexnonoruu. M3marensckas pupma »Haykay, CIIBY, 1995.

5.buorexnonorusa. YueOnoe nocodue s Bys3oB B 8 kuurax. [Tox penaxmueii nexn. H.C.
Eropogsa, B.JI. CamynioBa. —M.: Beiciias mkoina, 1987 r

6.bome H.A. OcuHoBbl 6uotexHonoruu pacreHuil. — Tromenb.: Trom['Y, 2007. — I'pud
YMO.

7.PoroB M. A. Ilumesas Ouorexuomorusg, B 4-x kH.KH.1.OCHOBHI IHIIEBOHI
ouorexnonornu Koioc, 2004

8.Anpbep Caccon. buorexnomnorus: CepiieHus u Haaexabl. M.: Mup, 1987.

OcHoBbl OuotexHosorud. B 2 4. Yacte 1 : y4eOHMK M MPaKTHUKyM IJIsi CPEIHETrO
npodeccnoHansHOT0 00pazoBanus / moj oomel penakiueit H. B. 3arockunoii, JI. B. HazapeHnko.
— 2-e u31., uctp. u gon. — Mocksa : U3narensctBo FOpaiit, 2019. — 162 ¢

9.0cHoBBI OmnoTexHosoruu. B 2 u. Yacte 2 : y4yeOHHUK W NPaAKTHUKYM IS CPEIHEro
npodeccuo-HanpHOro odpaszoBanus / JI. B. Hazapenko [u np.] ; mox obmeit penakmueit JI. B.
Hazapenko, H. B. 3aro-ckunoii. — 2-e u3na., ucnp. u gon. - Mocksa : U3narenscrso FOpaiit, 2019.
—219c.

B) 3JIEKTPOHHbIE O0MOJIHOTEeYHbIE CHCTeMbI, ¢ KOTOPbIMU Y COI'Y umeercs
AelCTBYIOIIHMI 10r0OBOpP, COBpeMeHHbIe npodeccnoHaNbHbIe 0a3bl, HHPOPMAIHOHHBIE
CIIpaBOYHbIE CHCTEMbI:

1. OBbC «YHnuepcurerckas oudnmmoreka ONLINE» (https://biblioclub.ru/)

2. OBC «KoncynbTanT cryaenta» CTyneHueckas dJIeKTpOHHAs OUOIroTeKa 1mo
MEAUIIMHCKOMY H (papMaIieBTHIeCKOMY 00pa30BaHHIO, a TAKXKE 110 €CTECTBEHHBIM M TOYHBIM
HaykaM B 1iesioM (http://www.studentlibrary.ru/)

3. 3BC «tOpaiiT» — obpazoBaTenbHas cpeaa, BKIIOYAroIas BUPTYaIbHBIN
YUTAIBHBIN 321 yUeOHUKOB U y4eOHBIX TOCOOUI OT aBTOPOB U3 BeAyIIUX By30B Poccuu o Bcem
HanpaBleHusM U cienuanbHocTsM (https://www.biblio-online.ru/)

4. Hayunas snektponnas 6ubnmoreka eLI-BRARY.RU (www.elibrary.ru/).

5. BuptyanbHblii unTanbHbli 3a0 qucceptauuii 1 aBropedepatoB PI'b (dvs.rsl.ru) —
perucTparnus U J0CTyM TOJBKO B 3aJie AJIEKTPOHHBIX PECYPCOB.

6. YHuBepcanbHas 0a3a JaHHBIX AIEKTPOHHBIX MEPHOIUIECKIX n3nanuil East View
(eastview.com) (https://dlib. Eastview.com/)

7. DJeKTpoHHbIE pecypchl uzaarenscrBa Springer Nature (http://link.springer.com/)

8. DNeKTpOHHAss METUIIMHCKas: OnboTeka « KOHCYIBTaHT CTYACHTA

(http://www.studentlibrary.ru) nocrynsa ¢ 1106010 KOMIbIOTEpA MOCIE PETUCTPALIMH YUTATENS B
3aJ1e 3JIEKTPOHHBIX PECYPCOB.
9. Onextponnbie kuuru Springer Nature 2011-2017 rr.: (springerlink.com)



10. OBC «tOpaiiT» — obpazoBaTenbHas cpeaa, BKIIOYAroIas BUPTYaIbHBIN
YUTAIBHBIN 3271 y9eOHUKOB M YIEOHBIX TOCOOMIT OT aBTOPOB M3 BeAyNIMX By30B Poccuu 1o Bcem
HarpasieHusM 1 cnenuaibHocTsIM (https://www.biblio-online.ru/)10. MarepuanbHo-
TEeXHHYECKOe oOecTiedeHne JUCIUTUTHHBI

10. MarepuajbHO-TeXHHYECKOE 0OOecredeHue 1 CIUTIINHbI

3aHATHS TO AWCHUILIMHE TPOBOASTCS B AYAHTOPHIX, 00CCIIEUCHHBIX KOMIBIOTEPAMH,
UMEIOUIMMH JIOCTYIl K ceTh VIHTepHeT, MHTepaKTUBHBIMU JOCKAMHU U MYJIbTUMEAUIHBIM
obopymoBanueM. B o0pa3oBaTensHOM MpoIiecce UCTIOMb3YIOTCS :

VY4eOHble ayTUTOPUH Ui IPOBEACHUS 3aHATHH JEKIIMOHHOTO TUIA: MIPEenoaBaTebCKHi
CTOJ, CTYyJ, CTONBI OOydYalomUXCs, CTyNbs, Kadeapa, KIacCHas [OCKa, MYJIbTUMEIUNHBIN
KOMIUIEKC (IIPOEKTOp, IKpaH), HOYTOYK, KOJOHKH, TIIporpamMmHoe obOecmnedeHue: Microsoft
Windows 7 Professional, Microsoft Office Standard 2016, 7-zip, WinRAR, Adobe Acrobat
Reader, STDU Viewer, Mozilla Firefox, Google Chrome, Kaspersky free (cBo6omnoe I10).
(paxynpTeT XUMUU, OUONOTHH U OMOTEXHOIOTHH, ayauTopus 604)

VY4eOHble ayIuTOpUU MAJsl TPOBEACHUSA 3aHATUH CEMHHAPCKOTO THIIA, TPYNIOBBIX U
WHWBUIYallb-HBIX KOHCYJIBTAINI, TEKYIIIETO KOHTPOJIS U TPOMEKYTOUHOHM aTTeCcTalluy, a TAKKe
CaMOCTOSITeNIb-HOM  paboThl  OOywaromMxcs: MPEenoJaBaTeNbCKUIl  CTOJ; CTYJd;  CTOJbI
oOyJaromuxcs; CTylbs;, Kadeapa; KiIaccHas IOCKa, MYIbTUMEIUHHBIA KOMIUIEKC (IIPOEKTOp,
9KpaH), HOYTOYK, KOJIOHKH, IporpammHoe obecrneuenue: Microsoft Windows 7 Professional,
Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla
Firefox; Google Chrome; Kaspersky free (cBo6omnoe I10); mukpockon «Mukpomen 1Bap.2-25»;
ounokymsip «bM-51-2»; oObekTuB-Hacamka 0,5X; oObekTHB-Hacagka 2X; TepMocTar
anektpudeckuii cyxoBosaymHbii TC-1/80 CIIY; Bechl aHamUTHYECKHE, BEChl allTCUHBIC,
CIEKTPOCKOI, XOJIOMMIbHUK «MHIe3uT»; OaHs BOAsSHAS C IUIMTKOW, TUTUTKA SJICKTpUUYECKast
SUPRA HS-110; aBTopckuii repOapuii; KOJUIEKIHS CEMSTH; KOJIIEKIIHS CEMSTH; KOJUICKIINS IITUIIEK
(pa-xynmpTeT XUMHH, OMOIOTUU U OMOTEXHOIOTUH, ayauTopus 610 dakynbTeT XUMHUH, OHOIOTUI
1 OMoTexHoJIoruH, ayautopus 610)

JlabGoparopun: KOMIBIOTEPHBIC KIJIACCHI: TIPEMOAABATEIBCKUNA CTON; CTYyJ; CTOJBI
oOydJaronuxcs; CTy-jbs; kadeapa; KjiaccHas J0cKa.

Ob6opynoBanne: KomMmbpioTepsl Uisi KOMIOBIOTEPHOTO Kjacca B KOMIUICKTE, MCTOYHUKU
6ecniepedoiinoro nuranwus, I[ppon, kommyratop mis kinacca D-Link DGS-10240, uarepaktuBHas
nocka 78*(1702070/15112/11344/2+ npoektop Beno MX503).

[Tporpammuoe obecrieueHue: Microsoft Windows 7 Professional;
MicrosoftOfficeStandard 2016; 7-zip; WinRAR; AdobeAcrobatReader; STDUViewer;
MozillaFirefox; GoogleChrome; Kasperskyfree(ceo6onnoe I10); KoncynpTant miroc;

JEMOHCTPAIIMOHHbIE W Y4eOHO-HArISIIHBIE TocoOus (BuaeompeseHTanus((hakynbTeT XUMUH,
OuoJIOorNH ¥ OMOTEXHOJOTHH, aynuTopus Ne614)

bubnmoreka, B TOM 4YuWClIe YUTANBHBIA 3ai: cToibl, cTynbs; [IK oOyuwarormmuxcs, c
IpOrpaMHBIM OOECIeYeHHEeM, BBIXOJAOM B ceTb VIHTepHEeT W JOCTYymOM B 3JIEKTPOHHYIO
obpazoBarenbhyio cpeny COI'Y.

[Iporpammuoe obecneuenne: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free (Co6oanoe I10);

OBC «Ynuepcurerckas oubmuoreka ONLINE» https://biblioclub.ru;

OBC «KoncynbranT cTynenta» http://www.studentlibrary.ru cryaendeckas 3JeKTpoOHHAs
OubIMoTeKa Mo MEIUIIMHCKOMY 1 (hapMalleBTHYECKOMY 00Pa30BaHHIO, @ TAKIKE [0 €CTECTBCHHBIM
¥ TOYHBIM HayKaM B LIEJIOM;

OBC «Opaiit» - o0pazoBaTenbHas Cpeia, BKIIOYAIOIIAs BUPTYAIbHBIM YHUTATBHBINA 34l
y4eOHUKOB U y4eOHBIX TTOCOOUI OT aBTOPOB M3 BeIyIIUX ByxoB Poccuu 1o BceM HampaBieHUSIM
U cIenraabHoCcTIM www.biblio-online.ru;



JIEMOHCTPAIIMOHHBIE U y4eOHO-HATJsAHBIE TIocoOMs (BHIeompe3eHTanust T. Brnagnkas
ka3,l{eperenu/Baryruna, 1. 16/19

CocTaB JIMIEH3UOHHOTO M CBOOOIHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0ecnevYeHust

Ne | HaumeHoBaHue Ne norosopa(uueH3ust) Crpana
n/n NMPOU3BOAUTEb
1 Windows 10 Enterprise Ne 4100072800 Microsoft | CIIIA
) Products (MPSA) ot 04.20161
) Windows 10 Pro for | Ne 4100072800 Microsoft | CIILIA
" | Workstations Products (MPSA) ot 04.20161
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft | CIILIA
' Products (MPSA) ot 04.20161
4 Windows 8.1 Professional Ne 4100072800 Microsoft | CIIIA
' Products (MPSA) ot 04.20161
5 Windows 8 Enterprise Ne 4100072800 Microsoft | CIIIA
' Products (MPSA) ot 04.20161
6 Windows 8 Professional Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.20161
7 Windows 7 Enterprise No 4100072800 Microsoft | CIIIA
' Products (MPSA) ot 04.20161
] Windows 7 Professional Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.20161
9 Office Standard 2016 Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.20161
10 Office Standard 2013 Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
1 Office Standard 2010 Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.20161
12 Cucrema tectupoBanusa Sunrav | Ne468 ot 03.12.2013  HUII | Poccus
" | WEB Class Cynrarynun P.T.(6eccpouno)
IIporpammuoe  obGecneuenue | No  CI/108  or  29.08.2017 | Poccus
1C: [Ipeanpusrtue. | (MakcuMyM-codT) 6€CCpOIHO
13. | bByxrantepckuii Yuer. Tunosas
KoHpurypamuss 8  cereBas
BEpCHs
Cucrema KOMITbIOTEepHOU | JInmeH3us FSF/Debian
14. | Bepctku MikTex (CBobogHOE pOrpaMMHOE
obecrieuenne) (beccpovHo)
15. | Kasperksy Endpoint Security J022.01.2024 Poccus
[Iporpammuoe  oGecnedenue | CBoOOIHOE nporpammuoe | CIIIA
16. | ms penakTupoBaHus | obecneueHue(6eccpoyHoO)
xuMuueckux popmyin Isis Draw
Cucrema mnoucka TeKCTOBBIX | Ne4576-1 oT 17.01.2022 | Poccus
17. | 3auMcTBOBaHUM (meiictButenen g0 31.12.2022r) c
«Antumnaruar.BY3» 3A0O «Antu-ITnaruar»
[Iporpammuoe  ob6ecnieuenue | NeKII /108 ot 29.08.2017 ¢ OOO | Poccus
18. | 1C: [Ipeanpusitue 8.3 | «Makcumym»(6eccpodHO)
Y1pasieHue TOprosiei




[Iporpammuoe  obecnedenue | NeCJI./  Nel26., 01.07.2020r. | Poccus
19 1C:3apnara u kajpsl | «<(MAKCUMYM-
" | roc.yupexaeHus8
CODT» GeccpouHo
[Iporpammuoe  obecneuenue | NeCJI/76 01.03.2017r. | Poccust
20.
1C:010/1KeT. «MaKCUMyM-co(T» (6eccpodHO)
ABTomMaTu3upoBaHHasi cuctema | CBUAETEIBCTBO o| COIy
«Ymnpasnenue —/lekanatr bBPC» | rocynapcTBeHHOW  perucTpanuu
21. MPOTrPaMMBbI TUISt OBM
Ne2015611830 oT
06.02.2015r.(6eccpoyHo)
[Iporpamma mns OBM «bank | Pazpaborka Cory | cory
BONPOCOB g KOHTpousis | CBUAETENHCTBO 0
3HAHUN» rOCYAapCTBEHHOM  perucrpanuu
22.
MPOTrPaMMBbI JUIst O9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
23. | Koncynbrant+ Poccus
IInansr Ne8867, oT 14.01.2022r. | Poccus
24, (14.01.2022r. pmo 13.01.2023r.)
000 JIMMHC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
25. N,A.Cepreesuu
Tex.nmox. 07.04.2022
26. | «'anakTukay ot 14.03.2022r (mpumepHas gara) | Poccus
27. | BricsCAD Bricys NV, no 03.11.2021r bensrus
78 Cisco Webex - Cucrema | OOO Aiicrex nmorosop Ne J167- | CLHA
" | mpoBeIeHHs BEOMHAPOB. 2021 ot 03.08.2021 - 03.08.2022r
DIRECTUM RX - Cucrema | OOO TI'anaktuxa UT noroBop Ne | Poccust
29. | BIEKTPOHHOTO 120320/1/A oT
JIOKYMEHT0000poTa 14.03.2022(npumepHasi nata)
30 VYenyru cBszu (moctyn k cetd | OOO Ankom Ne AL-0044 ot | Poccust
" | UIHTEpHET) 01.02.2022r -31.12.2022r
31. | AutoCAD CIIA
3 MOODLE becmutatHoe poccuiickoe CIIA (6ecrutatHoe
' pOCCHIICKOe)
33. | VEEAM [IBelinapust
«"anaktuka PY3» Jlunensus 6eccpounas Poccus
34. Tex.conpoBoXkaeHNE oT
14.03.2022 r
JInunbiii kabuHeT abutypuenTta | JluneHsus 6eccpodynas Poccus
35. Tex.conpoBoxaeHue oT
14.03.2022 r
Jlnunbii kabuHet | Jlunensus 6eccpodnas Poccus
36. | cTyneHTa/coOTpyaHUKA Tex.conpoBoXkaeHUE oT
14.03.2022 r
DNeKTpOHHAs oubmmoTeka | https://dvs.rsl.ru Poccus
37. | nucceprauuu u aBropedeparos | TpeGyercs perucrpanus B
PI'b(OB/] PT'B) 6ubmnoreke COI'Y
33 ObC"YHuBepcuTeTcKas https://biblioclub.ru Poccus

oubmmorexka ONLINE"



https://dvs.rsl.ru/
https://biblioclub.ru/

TpeOyercss ~ peructpamus
o6ubmmoreke COI'Y
OBC «Hayunas »nextponHas | http://elibrary.ru. Poccus
39 6ubmuoteka eLibrary.ru» Tpebyercs perucrpanus
) 6ubmmorexke COI'Y
40 YHuBepcanbHass 6a3 gaHHBIX | https://dlib.eastview.com CIIA
" | East View
OBC «KoHcynbTaHT cTyneHnta» | http:// www.studentlibrary.ru Poccus
CryneHueckass  3nekTpoHHas | TpeOyercs perucrparms
O6ubMoTeka o MeAuImHCKOMY | 6nbnmoreke COI'Y
4]1. |u (bapmarieBTHYECKOMY
00pa3oBaHHIO, a TaKXe IO
€CTECTBEHHBIM U TOYHBIM
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