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[IporpaMmma cocTaBieHa B  COOTBETCTBUM ¢  @DenepanbHbIM  TOCYAApCTBEHHBIM
00pa3zoBaTebHBIM CTAHJIAPTOM BBICIIETO OOpa30BaHMs MO HampapiieHuio moarotToBku 06.04.01
buonorusi, Ilpopuns: "Muxpobuonorus", yTBepKIECHHBIM MpPHUKa30oM MUHHUCTEPCTBA
obpaszoBanust u Hayku Poccuiickoit ®@eaepanmu ot 11.08.2020 r. Ne 934, y4eOHBIM ILTaHOM
NOArOTOBKM MarucTpaTypsl 110 HarpasieHuto 1noarotoBku 06.04.01 buonorusi, yrBepxKaeHHbIM
VYuensim coetoM GI'BOY BO «COI'Yy.

CocraBuTens: K. ¢.-X. H., qoueHt Hukkomora b.C.

Pabouass mporpamma oOcyxkaeHa M YTBEpXKICHAa Ha 3acelaHMM Kadeapbl aHATOMUH,
¢uzuonoruu u 6oranuku. (mpotokos Ne 8 ot 23 mapra 2021 roxa)

= o 7

3aB. kadeapoi ' “ RS [Nanmoesa B.C.

Opno6pena coBeToM GakynbTeTa XUMHH, OMOJIOTHH U OMOTEXHOJIOTUU

(mpotokon Ne 8/20-21 ot 25 mapra 2021 roza)

[Ipencenarens coBeta dakyibTeTa u(’&{;»;‘{/ £X Araesa ®.A.

Pabovas mporpamMma IMCHMIUIMHBI TIPUHSATa B COCTaBe OCHOBHOM MpOQeCCHOHATBHON
o0Opa3oBaTenbHOIl mporpaMMbl penieHueM ydeHoro coseta I[Iportokonm Ne 11 or 29.04.2021,
YTBepxkaena npukasoM pexropa Ne 106 ot 30.04.2021.



1. CTpykTypa n 0011asi TPYA0eMKOCTb JUCHUILIHHBI

OO11ast TPYI0EMKOCTh JUCIUILIAHBI COCTABISAET 6 3au€THBIX eauHull. (216 gac.).

Ounas ®opma
o0yJeHus

Kypc 3
Cemectp 5/6
Jlexuuu 20/28
[IpakTueckue 3aHsATHS -
JlaGopaTopHbIe 3aHATHS 40/28
Koncynpranmu -[+
Htoro aynmuTopHBIX 3aHATHI 60/56
CamocrosTenbHas pabora 48/16
KypcoBas pabota -
3ayer +/-
DK3aMeH -/36
OO011Iee KOJIMYECTBO YaCOB 216 yac.

2. lenu ocBOeHMS TMCHUNIHHBI

B cootBercTBUUM ¢ DenepanbHBIM rOCY1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM
BbICIIIEro oOpa3oBaHus no HanpasieHuto noarorosku 06.03.01 buonorus (ypoBeHb
Oakanaspuarta) (nainee GI'OC BO), yrBepKaeHHbIM puKa3oM MUHHUCTEPCTBAa 00pa30BaHUs U
Hayku Poccuiickoit @enepanuu ot «7» aprycra 2020 r. Ne 920 u B COOTBETCTBUU C
npodeccuoHaNIbHBIMU CTaHAAPTAMMU:

* 01.001 Ipodeccuonanpueiii crangapt «llegaror (megarornyeckas A1eATeIbHOCTD B
cdepe T0IKOIBHOT0, Ha4YaJIbHOT0 00IIEr0, OCHOBHOI'O O0IET0, CpeJHEro 00I1ero 00pa3oBaHusl)
(BocmuTaTelNb, YUYUTEID)», YTBEPKACHHBIN MpHUKa3oM MUHUCTEPCTBA TPY1a U COLUATIbHON
3anuThl Poccuiickoit @enepannu ot 18 oktsa6ps 2013 1. Ne 5441 (3apeructpupoBan
MunucteperBoMm roctuiu Poccuiickoit @enepanuu 6 nexadps 2013 r., peructpanunoHHbIN Ne
30550), c u3sMeHeHneM, BHECEHHBIM MTPUKa30M MHUHHCTEPCTBOM TPYJa U COIIMAILHOM 3aIlUTHI
Poccuiickoit ®enepanuu ot 5 aprycra 2016 r. Ne 4221 (3apeructpupoBad MUHUCTEPCTBOM
foctuimu Poccuiickoit ®@enepanu 23 aBrycra 2016r., peructparoHHsiii Ne 43326)

* 01.003 Ipodeccuonanbupiii crangapt «llegaror 1OMOTHUTEIBEHOTO 00pa30BaHUs JETEH
Y B3POCIBIX», YTBEPKICHHBIA MPUKA30M MUHUCTEPCTBA TPYAA U COLUATBHOM 3alUThI
Poccuiickoit @enepanuu ot 5 Mas 2018 r. Ne 298H (3apeructprupoBan MUHUCTEPCTBOM
foctuimu Poccuiickoit ®@eneparu 28 asrycra 2018 r., peructpaunonssiii Ne 52016).

Leabio ocBoOeHUS TUCHUILTHHBI «MHUKPOOHOJIOTUSI C OCHOBAMH OMOTEXHOJIOTHUI
sBisieTcs (OpMUPOBAHME Y CTYACHTOB MPEJICTaBIEHUI 00 OCHOBHBIX CBOMCTBAX
MUKpPOOPTraHU3MOB, PaclpOCTPAHEHUH MUKPOOPTraHU3MOB B Onochepe, u3ydeHue
MOpP(OJIOTHUECKUX, (PU3UOTOTHUECKUX, TEHETUYECKUX, OMOXMMHYECKHX M SKOJIOTMYECKHX
0COOEHHOCTEN MUKPOOPTaHU3MOB, U3YUEHHE CUCTEMATHYECKOTO MOJ0KEHUSI MUKPOOPTaHU3MOB,
BO3MOXKHOCTEH HCIOJIb30BaHHUSI MUKPOOPTaHU3MOB B Pa3IMUHBIX OMOTEXHOJOTHSX, B
MeAMIIMHE, BETEPUHAPHONW MEAMIIMHE, B OXpaHE OKPYXKAIOIIeH Cpeibl, IUIsl yIyqIlleHus
MJI0JIOPOJIUs TTOYB U MOBBIIIEHUS YPOKAITHOCTH CENTbCKOXO03IMCTBEHHBIX KYJIbTYD,
dbopMHUpOBaHKUE CUCTEMBI 3HAHUI M YMEHUN B 00JIACTH TPATUITMOHHBIX M HOBEHIIIMX
OMOTEXHOJIOT M, OCHOBAHHBIX Ha COBPEMEHHBIX JIOCTHKEHUSAX T€HHOM U KIETOYHOU
WHXXEHEPHUH, O TPOMBIIIUICHHOM UCIIOJIb30BaHUHA O0MO00BEKTOB (MUKPOOPTAHH3MOB,
PaCTUTENBHBIX KJIETOK, )KHBOTHBIX KJIETOK U UX OPraHOUIOB) U (hYHIaMEHTAIBHBIX OCHOBAX
MOJIEKYJIIPHOM OMOJIOTHN, TCHHOW U KJIETOYHOU WH)KEHEPHH.



3.MecTo qucHUIIMHLI B cTpykType OITOIL:

Jucnunnmna «MukpoOroIorus ¢ OCHOBaMU OMOTEXHOJIOTUM» OTHOCUTCS K TUCIUIUIMHAM
brnok 1. Qucuummnet (Mmoxymnun). O6s3atensHast yacts. b1.0.28.

Jis u3ydeHus TUCHUIUTMHBI HEOOXOAUMBI 3HAHUS, MTOJIyY€HHbIE 00YJarOIIUMHUCS B paMKax
HIKOJIBHOTO Kypca «OOmiass Ouojorus», a Takxke B pPe3yJbTare OCBOCHUS JTUCHUILIUH:
«boranukay, « L {uTOIOTUS U TUCTONOTUSD «XUMUS», «BUOXUMUS»

[Tpuctynas Kk U3y4eHUIO JUCIUILTUHBI « MHUKPOOHOIOTHSI C OCHOBAMH OMOTEXHOJIOTHUI Y,

CTYJECHT JIOJIKEH:

3HaTh!

-TpaBuiia TEXHUKU 0€30MaCHOCTU U pabOThl B MUKPOOHOJIOTHYECKON 1abopaTopuu

-0a30BbIE TPENCTABICHUS O pa3HOOOpa3uu OHOJOTHYECKUX OOBEKTOB, 3HAUCHHUH
Oropa3zHooOpasus sl yCTOWYUBOCTU Orochepsl,

-METO/Ibl HAOJIOJICHUS, ONMMCAHUs, UICHTU(UKAINN, KIACCU(PUKAIINU, KyJIbTUBUPOBAHUS
OHOJOTrNYEeCKHX O0BEKTOB

Ymers:

-1I0JIb30BaThCsl  y4eOHOW JHMTepaTypod, ceTbio HMHTepHeT i mnpodeccuoHambHOM
JesATEeIbHOCTH;

-IIPOBOJIUTH DJIEMEHTAPHYIO CTATUCTUYECKYIO0 00paObOTKY SKCIIEPUMEHTANbHbBIX TaHHBIX;

-ACIIONIb30BaTh 0a30BbIC TPEACTABICHUS O pa3sHOOOpa3sHH OHMOJIIOTUYECKUX OOBEKTOB,
3HaueHne OMopasHooOpa3us Al yCTOMUMBOCTH OMOCc]ephl, HCIIOIB30BAaTh METO b HAOIIOICHUS,
OTMCAHUS, UICHTU(DUKAIINH, KIACCU(PUKAIINHN, KyJTbTUBUPOBAHUS OMOJIOTUICCKIX O0BEKTOB

- IPUMEHSATH COBPEMEHHBIE METObl 00Pa0OTKH, aHATIN3a U CHHTE3a

MIOJICBOM, MPOU3BOACTBEHHON M T1a00paTOPHOIT OMOJIOTHYECKON HHPOPMALTUT

Baajgers.

-METO/IaMH HAOJIIOICHUSI, OTMCAHUS, NICHTU(OUKAINN, KITaCCH(PUKAIINH, KYJIbTHBUPOBAHHSI
OMOJOTUYECKHX O0BEKTOB

-uH(pOpMaIel 0 NPUHIKUNAX CTEPUIIN3ALNH, 1e3UH(EKIINN U aHTUCENITUYECKON 00paboTKH
WHCTPYMEHTOB U 000pYyI0BaHUS

-COBPEMEHHBIMU METOaMU 00pabOTKH, aHAJIN3a U CUHTE3a MOJIEBOM, IPOU3BOICTBEHHOU U
nabopaTtopHoit Ouonorndyeckoil MH(GOPMAIMU, MPaBUIAMHU COCTAaBICHHUS HAyYHO-TEXHUYECKUX
MIPOEKTOB U OTYCTOB

- METOJIaM{ COCTaBIICHUS HAYYHO-TEXHUYECKUX MPOEKTOB U OTYETOB

@opmupyemble  JUCUMIUIMHOM 3HAHMST M YMEHMsSI TOTOBAT BBIMYCKHHMKA JIaHHOU
00pa30BaTeNbHOI MPOrpaMMbl K BBIIOJIHEHUIO CIEAYIOMNUX OOOOIIEHHBIX TPYIOBBIX (DYHKIMH
(TD):

Kon u HanmeHnoBanue O06o0meHHas Tpy1oBast GyHKITUS Tpynosas
npodeccHoHaTBEHOTO (OTD) byukuus (TD)
CTaHjgapTa

Ob6nacte npodeccuonanbHoi nestensHoct: 01 O6pa3oBaHue U HayKa
Tun 3amay npodeccHoHaTbHON ACSITEIPHOCTH: MTearOTHYECKUM

01.001 [Temarorn HanmenoBanune OTD ¥p Hanmenos
(memarormyeckas o]l oBeHb [aHUE TD 0]1
NEeATeIbHOCTh B chepe KBaTH(

TOIIKOIBHOTO,  HAYaJbHOTO| MKalUU

00II1ero, OCHOBHOI'O OOIIETO, Ilemarornueckas 6 Oomenena
CpEeIHEro o01iero JlesTenbHOCTh 10| roruyeckast 01.6
oOpa3zoBaHus) (BOCIIHUTATEIb, [MPOCKTUPOBAHUIO U peaIn3alnu byHKIHS.

YUUTEb). 00pazoBaTeNbHOrO Tpolecca B O6yuenue




00pa3oBaTeNbHBIX OPTraHU3ALNAIX| Bocnurare

HaumenoBanue BHUJA ITOIIKOJILHOTO, HAYaJIbLHOIO IIbHAS 02.6
poQeCcCHOHATHLHON o0IIero, OCHOBHOTO  0OmIero, NeSITeIIbHOCTD
nesTeNIbHOCTH:  JIOIIKOJIBHOE cpeaHero odmiero oopazoBaHus Pa3BuBaio
oOpazoBaHue HauansHoe iast 03.6
oO1m1ee oOpazoBaHue e TENIbHOCTD

OcHoOBHOE oOmiee Ilegarornueckas 6 Ilegarornyu
oOpazoBanue. Cpennee ooree NesTeIbHOCTD 1o eckast 03.6
o0Opa3oBaHue MPOSKTUPOBAHUIO M PeaTU3aIIH NesITeIbHOCTD 110

OCHOBHBIX [peai3anuu

00111600pa30BaTeIbHBIX [porpamMm

[pOrpaMm OCHOBHOTO u
CpeIHero
o011ero
00pazoBaHMs

01.003 [IpenonaBanue 1o 6 Opranmzan
[IpodeccnoHabHBIN CTAaHAAPT ITOIIOJIHUTEIILHBIM s nesrenbHocTrf/01.6
«Ilemaror MOMOJHUTETHLHOTO 00111600pa3oBaTeIbHBIM yJqammxcs,
00pa3oBaHuUs JeTei u porpaMmam HaIpaBJICHHOW
B3pOCIIBIX».  HammeHoBaHme Ha OCBOCHUE]
BUIA npoeCCHOHATILHOM] OIIOJIHUTEIHHO
ESATEITbHOCTH: b1
[lemarornyeckas 001eodpazoBare
JlesTenbHOCTD B NIbHOM
IOTTOJTHUTEIILHOM POTrPaMMBEI
00pazoBaHUU neren u 6 [Temaroruu
B3POCIIBIX eckuil koHTpois/04.6

17§ OIICHKQ|
OCBOGHUS
TOTIOTHUTEITFHO
17
001eodpaszoBare
IBHOU
POTPAMMBI

4. TpeOoBaHuA K pe3yJabTAaTAM OCBOCHUS AUCHUILIMHBI

Komnerenun obyuatorierocsi, popMupyembie B pe3ysibTaTe OCBOSHHS TUCIUIIIMHBI.

B pesynpraTe M3y4yeHHs NUCUUIUIMHBI OOyYaroUIMiicsl OJDKEH 00sajaTh CIeAYIOIIMMHU
KOMIIETEHIIUSIMU (pe3ylbTaTaMHu OCBOEHUs oOpa3oBarenbHoi nporpammel): OIIK-2.2; OIIK-5.1;
OIIK-5.2; OIIK-5.3; I1K-1.3

OIIK-2.2Wcnonb3yeT pU3N0I0ruyecKue, IIUTOJIOTHYECKUE METO bl aHAJIN3A ISl OLEHKHU U
KOPPEKIIUU COCTOSTHUS )KUBBIX 00BEKTOB 1 MOHUTOPUHTA CPEbl MX OOUTaHUS

OIIK-5.1 3Haer NPUHIUIBI COBPEMEHHOH OMOTEXHOJOIMM, TNPHEMBl TE€HETUYECKOMH
MHXEHEPUH, OCHOBBI HAHOOMOTEXHOJIOTHH, MOJIEKYJISIPHOTO MOJIEITUPOBAHMUS;

OIIK-5.2 VYmeer oneHHMBAaTP W NPOTHO3UPOBATH IEPCIEKTUBHOCTh OOBEKTOB CBOEH
poeCCHOHAIBHON JEATENHHOCTH JIJIsT OMOTEXHOJIOTHUECKUX MMPOU3BOICTB

OIIK-5.3 Bnageer mpuemMamu orpenesieHus OMOJOTrHYecKoi 0e30MacHOCTH MPOAYKIHH
OMOTEXHOJIOIMUYECKUX U OMOMEANIIMHCKUX ITPOU3BOJICTB

[IK-1.3. Onepupyet 3HaHUSAMH 00 0COOEHHOCTSAX MOP(HOIOTUH, FIKOJIOTUH, PA3SMHOXKEHUS
reorpapMueckoro pacnpocTpaHEHHs] MHUKPOOPraHM3MOB, IOHMMAaeT UX poOJb B IPUPOAE H


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
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

B3aumocBsI3b TUTAHUPYEMBIX PE3yJIbTATOB OOYYCHHS MO JAUCHUILIMHE ¢ (HOPMUPYEMBIMHU
xkomnerennuamu OITOIT:

I[InanupyemMblie pe3yJjbTaThl 00y4YeHHsl, COOTBETCTBYIOIIHE
KoMnerennun
(popmupyembim komnerenuusaim OIOIT
Kon DopMyHpPOBKA
3HAaTh: YMeTh Biaagern:
Hcnonb3yer
(hU3HOIOTHYECKHE (hU3HOIOTHYECKHE, (HU3HOTOTUYECKUMH,
, IIUTOJIOTHYECKHE LUTOJIOTHYECKHUE LUTOJIOTHIECKUMHU
METOIABI aHaIu3a METObI aHajIn3a ISl | METOJAMH  aHallu3a
I OLEHKH | TIpHHIMIIIBT OLIEHKH U KOPPEKLHUHU | IS OILIEHKH 31
OIIK- CTPYKTYpPHO- pp
KOPPEKIIUU . COCTOSIHUSL ~ JKMBBIX | KOPPEKIIUH
2.2 (GyHKIMOHATIBHON
COCTOSIHUSL JKHUBBIX 00BHEKTOB U | COCTOIHUAS  KHABBIX
OpraHu3aIu
00BEKTOB 51 MOHHUTOPHUHTA Cpe/bl | 00BEKTOB u
MOHHTOPHHTA HX OOHUTaHUS MOHHTOPHHTA CPEIIbI
cpenbl 50,4 UX OOUTaHUS
oOurtauus
3HaCT NPUHITUIIBI
N TIPUHITATIBI HaBBIKAMH PabOTHI C
COBPEMEHHOM . N
COBPEMEHHOM MIPOTHO3HPOBATH COBPEMEHHOM
OHMOTEXHOJIOTHH, .
. OHMOTEXHOJIOTHH, peakIuu KUBBIX | anmapaTypoi,
P . MIPUEMBI OpPTaHW3MOB, prueMaMu
T€HETUYECKOH N .
OIIK- TeHETUYECKOM COOOIIIECTB U | TeHeTHUECKOU
WH)XCHEPUH,
5.1 OCHOBEI WH)XCHEPUHU, OCHOBBI | 3KOCUCTEM Ha | MH)KEHEPUH,
HaHOOMOTEXHOJIOTUU | AaHTPOTIOTCHHbBIE OCHOBaMH
HAaHOOMOTEXHOIOT .
. , MOJICKYJISIPHOTO | BO3JCHCTBHSI, HAHOOMOTEXHOJIOTHA
’ MOJIETTUPOBAHUS; , MOJIEKYJISIPHOTO
MOJICKYJISIPHOTO
MOJICTTUPOBAHUS
MOJICTTUPOBAHUS;.
OCHOBEI
OIIEHUBATh u
MOJIETTUPOBAHUS OLIEHUBATh A | METOAMH OLIEHKHA U
MPOTHO3UPOBATH
DKOIOTHYECKUX MIPOTHO3HPOBATH IPOTHO3a
MIEPCIIEKTHBHOCTh
. | MpOLECCOoB, MEPCIeKTUBHOCTh MEPCIIEKTUBHOCTH
00BEKTOB  CBOEH . .
OIIK- AHTPONOTEHHBIX 00BEKTOB CBOEH | OOBEKTOB CBOEU
poeCCHOHAIBHO . . . M
5.2 . BO3JIEHCTBUI Ha | mpodeccHoHaNBbHONW | podecCHOHATBHON
W JeATenbHOCTH
J— JKUBBIE CHCTEMBI W | OJEATENBLHOCTH U | NEATENBHOCTH IS
DKOIOTHYECKOTO OHMOTEXHOJIOTUYECKH | OMOTEXHOJIOTHYECKU
OMOTEXHOJIOTHYEC
MTPOTHO3UPOBAHUS X TIPOM3BOJICTB X TIPOM3BOJICTB
KHX TIPOM3BOJICTB
Bnaneer METOEI npueMaMu
OTIPE/ICIIATh
nprueMaMu oTpeieNIeHUs oTnpeaeeHus
. OMOJIOTHYECKYIO .
oTpeIeIeCHUs OHOJIOTHYECKOM OHMOJIOTHYECKOM
N 0€e30IacHOCTD
OMOJIOTHYECKOH 0€e30macHOCTH 0€30acHOCTH
OIIK- 6e30MacHOCTH TIPOYKITHH TpOAYKIHIH MIPOIYKIIAN
5.3 Y GMOTEXHOMOTHYECKH | LD X
MPOIYKIINH OMOTEXHOIOTHUECKH « " OMOTEXHOJIOTHUECKHU
OMOTEXHOJIOTUYEC | X u X u
OMOMEIUITMHCKIAX
KHX 1 | OMOMEMUITHHCKUX HPOH3BOACTE OMOMEIUIIMHCKUX
OMOMEMITMHCKHUX | TPOU3BOJICTB. p ' MIPOU3BOJICTB.




MIPOU3BOICTB

IIK-1.3

Onepupyer
3HAaHUSIMH 00
OCOOCHHOCTSX
MOpQoJIOTHH,
9KOJIOTHH,
Pa3MHOXKEHUS U
reorpapuuecKkoro
pacrpocTpaHeHUs
MUKPOOPTaHU3MO
B, HIOHUMAET UX
pOJIb B IPUPOJIE U
XO3HCTBEHHOM
JIEATEIbHOCTH
YyeJ0BeKa

0COOEHHOCTH
Mop¢ooru,
9KOJIOTHUH,
Pa3MHOKECHHUS
reorpadu4ecKoro
pacrpocTpaHeHHS
MHUKPOOPTaHU3MOB

OTpPENEsATh UX POJIb
B pupo/ie u
XO3SMCTBEHHOU
JIeSITEILHOCTH
yeJIoBeKa.

HaBBIKAMU
METOJIaMHU
MopdoJoruu,
OKOJIOTHH,
Pa3MHOXCHUS
reorpaguuecKkoro
pacrpocTpaHeHHS
MHUKPOOPTaHU3MOB

n

[Tpu npoBeneHUH y4eOHBIX 3aHATHIA 00ecreunBaeTCs Pa3BUTHE Y 00YyUaIOLIMXCSl HABBIKOB
KOMaHAHON paOoThl, MEXXIIMYHOCTHOW KOMMYHHMKAIIUY, IPUHATUS PELLIEHUH, JIUIEPCKUX KaueCTB
(BKJItOUAsi IIPU HEOOXOJUMOCTH IPOBEIEHHE MHTEPAKTUBHBIX JIEKLUH, TPYNIOBBIX JUCKYCCHUH,
POJICBBIX UIP, TPCHUHIOB, aHAJIN3 CI/ITyaIII/If/'I U HMUTAIIMOHHBIX MOI[CJICﬁ, npenoaaBaHue
JUCHMIUIMH (MoJynei) B (opMe KypcoB, COCTaBJIEHHBIX HAa OCHOBE pe3yJbTaTOB Hay4HBIX
UCCIIC/IOBAaHM, B TOM YHCIIE C YYE€TOM DPETHOHAIBHBIX OCOOCHHOCTEH NpodecCHOHATHHON
NeSITeIbHOCTH BBITYCKHUKOB U OTpeOHOCTEH paboTonareneit).




5. Conepxxanue u ydeOHO-MeTOAUYECKAS] KAPTA QU CHUIINHbBI

Tabauna 5.1
Homep HaumenoBanue rem DopMbI banabl Jlureparypa
HeJleJn (BOompocos), P T— CamocrosiTesibHasi padoTa KOHTPOJIA
U3y4aeMbIX 10 JaHHOI CTY/ICHTOB
AUCHUILINHE hi§ np nab Coneprxanue Ya min | max
ChI
1 Tema:Nel Beenenue B 2 4 Pa3BuTHe npencrasieHuii o 3 | Koncmexr, 0 2,5 | [11, [2]. [3]. [4],
mukpoOuonoruto. [Ipeamer u npUpoie MHPEKIIMOHHBIX pedepar [5], 6], [7], [8I.
3aJ1aun MHUKPOOHOJIOTHH. 3a00JIeBaHUH. O6cyxnenue [9], [10]
Hcropuueckuit 0YEpK Hayunas nearensnocts JI. B XO0-71€
BO3HUKHOBCHHUSI W Pa3BUTHS [Tacrepa. YCTHOTO
HallpaBJICHUN ompoca Ha
MHUKPOOHOJIOTHH 1ab0opaTOpHO
M 3aHSATHH
Brimonnenue
TECTOBBIX
3aJlaHuN
2 Tema:Ne2 Cucremaruka 2 4 Knaccudpukanus 3 | Koncmexr, 0 2,5 | [1], [2], [3], [4].
MHUKPOOPTaHU3MOB. MUKPOCKOTIMYECKHX TPHOOB. pedepar [5], [6], [71. [8],
[MpuHIMOB KIacCHPUKAIH U O0cyxneHne [9], [10]
HOMEHKJIATYpBI B XO-7I¢
MHKPOOPTaHU3MOB. YCTHOTO
Knaccudukamuss npokapuor orpoca Ha
no J1. bepmxu. Apxebaktepuun nabopaTopHO
M 3aHITHU
Brinonnenue
TECTOBBIX
3aJaHuN
3 Tema:Ne3 Mopdonorus 2 4 Mopddonoruueckue u 3 | Koncmer, 0 2,5 | [1], [2], [3], [4],
MHKpPOOPTaHU3MOB (bu3HOIOTHYECKIE pedepar [5], 6], [7], 8.
0COOCHHOCTH [9], [10]




OcobeHHocTn CTPOCHHUS AKTHHOMHIICTOB U OOcyxeHne
MHKPOOPTaHU3MOB. TUICCHEBBIX IPUOOB B XO-/I¢
Mopdonoruyeckoe YCTHOTO
pasHoOOpasue  NPOKapHOT. ompoca Ha
[ToBepXHOCTHBIE ~ CTPYKTYPBI 1abopaTopHO
M MeMOpaHHBI  ammapar M 3aHSATHH
OakTepHaNtbHbIX KJICTOK. Beinonnenue
CTpoeHue KICTOYHOH CTCHKU TECTOBBIX
IPaMIOJIOKHTEIbHBIX u 3a1aHuil
rpaMOTPHIIATEIILHBIX
OakTepHil. [ToBMXHOCTH
OakTepuil.
Tema:Ned dusnonorus OO1w1ast xapakTepUCTHKA Komncrer, 2,5 | [1], [2], [3], [4].
MHKPOOPTaHU3MOB. IHEPreTUYECKUX MPOLIECCOB pedepar [5], 6], [7], [8],
YibTpacTpykTypa u y MIPOKAPHOT Ob6cyxnaeHune [9], [10]
XMUMHYECKUI COCTaB BEIIECTB, B XO-J1€
BXOJISAIINX B COCTaB YCTHOTO
YIABTPACTPYKTYP u ompoca Ha
U TOIIIa3MBI 1a00paTOPHO
MHKPOOPTaHU3MOB. M 3aHSATHH
Beinonnenue
TE-CTOBBIX
3alaHUI
Tema:Ne5 duznonorus KynbsTuBHpOBanue Koncrer, 2,5 | [1], [2], [3], [4],
MHUKpOOpranu3MoB. Iluranue OakTepuii B pedepat [5], [6], [71. [8].
(aBTOTpOdHOE u MPOMBIIIUICHHBIX YCIOBHUAX Oo0cyxaeHne [9], [10]
reTepoTpoHOE) M JBIXaHUE B XO-7I¢
(aopobHOE ™  aHa’pOOHOE) YCTHOTO
MHKPOOPTaHU3MOB. orpoca Ha
1abopaTopHO

M 3aHsATHH




Brinonnenue

TECTOBBIX
3aJaHUuN
Tema:Ne6 [TpeBpatenue W3yueHne mporeccos Komncrer, 2,5 | [1], [2], [3], [4].
COCIIMHECHU I yriieposaa MOJIOYHO - KHCJIOTO, pedepat [5]1, 6], [7], 8.
MHUKPOOPTaHU3MaMH B CHHUPTOBOTO, MACIISHO - Ob6cyxnenue [9], [10]
aHa’POOHBIX YCIIOBHSIX. KHCIIOTO, TIPOITHOHOBO — B XO-7I¢
[pouiecchl OpokeHHS W UX KHCJIOTO, YKCYCHO -KHCJIOTO YCTHOTO
BO30yUTENH. Turer OpOoXKeHUs orpoca Ha
OpoKeHu. [IpakTrueckoe 1a00paTopHO
pUMEHEHHE OakTepuii, M 3aHSATHH
OCYIICCTBIISIOIINX OPOKCHUE BeinonHenue
TE-CTOBBIX
3a1aHUI
Tema:Ne7 [IpeBpaieHus W3yuenue nporeccos Komncrer, 2,5 | [1], [2], [3], [4].
coelMHEeHUH a3ota, docdopa, NpeBpaIIeHHs COSANHCHUI pedepar [5], 6], [7], 8],
cepbl MHKPOOpPTaHU3MaMHu a3orta, ocopa, cepbl Oo6cyxnenne [9], [10]
AMMoHH UKL, MHKPOOpPTraHU3MaAMH B XO0-7I€
azoT¢uKcanus, AMMoHHUKAIHS, YCTHOTO
HUTpUUKays, a3oTQuKcaus, ornpoca Ha
JNeHUTpUUKALIUSL. Posnb HUTPUPUKALHS, 1a00paTopHO
OakTepuii B  KpYroBOpOTE JIEHUTPpUDUKAITHS. M 3aHATHH
BEIIECTB M  DJHEPTUH B BrmmonHenue
ouocdepe Te-CTOBBIX
3alaHUI
Tema:Ne8 Poct u CocraBneHne KpUBBIX Koncrer, 2,5 | [1], [2], [3], [4],
pa3sMHOXKEHUE poCTa U pPa3MHOXKEHUS pedepat [5], [6], [71. [8].
MHKpPOOPTaHU3MOB MHKpPOOPTaHU3MOB Oo0cyxaeHne [9], [10]
3aKOHOMEPHOCTH ~ pocTa H B XO-7I¢
Pa3MHOXKEHUS YCTHOTO
MHKPOOPTaHU3MOB orpoca Ha

Knetounelii 1umkin OGakTepuil.




Poct OakTepuit B 1abopaTopHO
NEePUOAMYECKON KyIbType H M 3aHSATHH
HETPEPBIBHOU KYJIbTYpE Brinonnenue

TE-CTOBBIX

3aJaHUuN

9 Tema:»9 I'eneruka N3y4yeHue reHeTu4ecKoro Koncrer, 2,5 | [1], [2], [3], [4],

MHUKPOOPTaHU3MOB MaTepHala y IpoKapuOTHBIX pedepar [51, [6]. [7], [8].
Ocobennoctu 1704 OpTraHU3MOB. Ob6cyxnenue [9], [10]
HACJIEJCTBEHHOCTH " B X0-71¢
U3MEHYHBOCTH. YCTHOTO

orpoca Ha

1abopaTopHO

M 3aHSATHH

Brinonnenue

TE-CTOBBIX

3aJaHuN

10 Tema:Nel0 JleticTBue N3y4yenue neiicTBus Koncrner, 2,5 | [1], 2], [3], [4].

(HU3NYECKNX, XMUMHYECKUX U (HU3NIECKIX, XHMHIECKUX H pedepar [5], [6], [7], [8],
Ouoyornyeckux (akTOpoB Ha Ouosornyeckux GhakTopoB OO0cyxaeHne [9], [10]
MHKPOOPTaHU3MbI Ha MUKPOOPTaHU3MBI B XO-/I¢

YCTHOTO

orpoca Ha

1a00paToOpHO

M 3aHSATHH

Beinonnenue

TE-CTOBBIX

3aJaHuN
Tekymas paboTa CTyI€HTOB 25
2-1 pyOexHass arTecTaius 25

(KOMITbIOTEpHOE
TECTUPOBAHUE)




NUTOTI'O 20 40 100
11 2cemectp Tema:Nell 2 2 W3yueHne BUIOBOTO Komncrer, 2 [1], [2], [3], [4],
DKOJIOTHS MUKPOOPTaHU3MOB. cocTaBa MUKPO(]IIOpBI BOJIBL, pedepat [5]1, 6], [7], 8.
Mukpodaopa BOJIbI, HOYBBHI, HOYBBI, aTMOC(HEPHI Oo0cyxneHne [9], [10]
aTMocdepsl M3ydeHne MeTo10B B XO-JI¢
UCCIIeI0BaHHUS MUKPO(IOPHI YCTHOTO
BO/IbI, TIOYBBI, aTMOC(HEpBI ompoca Ha
1abopaTopHO
M 3aHSITUH
Brinonnenue
TE-CTOBBIX
3alaHuN
12 Tema:Nel2 Opranusm 2 2 Hapymenust HopmaiibHOM Komncrer, 2 [11, 2], [3], [4].,
9eloBeKa M JKUBOTHBIX Kak MHKPOQIIOPHI Tela pedepar [5], [6], [7], [8],
cpena oOHuTaHUs yenoBeka. J{ucbakrepnos y Oo6cyxnenne [9], [10]
MHUKPOOPTaHU3MOB xurenedt PCO - Ananus B XO-JI€
ABOJIIOIMH OHOChepbl YCTHOTO
ompoca Ha
1a00paToOpHO
M 3aHSATHH
Beinonnenue
TE-CTOBBIX
3aJlaHuN
13 Tema:13 VueHune 00 2 2 Nudbexms, nHGEKITHOHHBIII Koncrer, 2 [1], [2], [3], [4],
UHEKIUH nporiecc, MH(PEKIMOHHAs pedepat [5], [6], [71. [8].
0o0J1e3Hb, CBOWCTBA Oo0cyxaeHne [9], [10]
BO30yAUTENEH. B XO-7I¢
[TatroreHHocTh M YCTHOTO
BUPYJICHTHOCTD. orpoca Ha
1abopaTopHO

M 3aHsATHH




Brinonnenue

TE-CTOBBIX
3aJaHUuN
14 Tema:Ne!4 Muxpodiopa W3yueHne MeTo0B Komncrer, [1], [2], [3], [4],
pacTeHui UCCIIeIOBaHMSI MUKPO(DIOPHI pedepar [5], [6], [71. [8].
Hopmanbnass ~ mMukpoduiopa BO/IbI, IOYBBI, ATMOC(EPBI Oo0cyxneHne [9], [10]
pacTeHui MeTo/1p1 OnpeieIeH s B XO-7I¢
Muxpodopa puzochepsl MUKPOOHOI OMOMacchl YCTHOTO
pacTeHui orpoca Ha
duTonaToreHHbIe OAKTEPUN 1abopaTopHO
M 3aHSATHH
Brinosinenue
TE-CTOBBIX
3a1aHUI
15 Tema:Nel5 Ponb [TpoGiema mpoUCXOXKACHUS Komncrer, [1], [2], 3. [4].
MHKpPOOPTaHU3MOB B MHKpPOOPTaHU3MOB U pedepar [5], 6], [7], 8],
NPUPOHBIX MECTOOOUTAHHSIX. DBOJTFOIHS JKU3HU OO0cyxaeHne [9], [10]
B3anmoneiictBue B X0-]1I¢
MHKPOOPTaHU3MOB " YCTHOTO
pacTeHUN. [IpoGnema ornpoca Ha
3arpsi3HEHUS HPUPOTHBIX 1a00paTOPHO
9KOCHUCTEM M BO3MOXXHOCTH M 3aHSATHH
CaMOOYHIIICHUS BrmmonHenue
TE-CTOBBIX
3aJaHuN
16 TemaNel6 ~ Bpenenue B Pa3BuTHe OMOTEXHOIOTHH B Koncrer, [1]1, [2], [3], [4].
OMOTEXHOIOTHIO CCCP u Poccun pedepar [51, [6], [7], [8],
HUcropus pa3BHUTHS Oo0cyxaeHne [9], [10]
OMOTEXHOJIOTHH. Cas13pb B XO-7I¢
OMOTEeXHOJOTHH ¢ (PyHIaMEH- YCTHOTO
TaJbHBIMH HAyKaMH BTOPOU orpoca Ha

HOJIOBUHBI XX BeKa.




Lenu u 3a/1a4uu n1abopaTopHO
OMOTEXHOJIOIHH. M 3aHSITHH
CoBpemeHHast OMOTEXHOJIOTUS Boinonnenue
Kak OJHO W3 OCHOBHBIX TE€-CTOBBIX
HaIpaBJICHUN Hay4HO- 3aJ]aHUI
TEXHUYECKOTO Iporpecca.
buoTtexHonorus u npupoaHbIe
pecypcsl. IIpumeHenne
OMOTEXHOJIOTHYECKHUX
METO/I0B B
TOpHOI00BIBAIOIIEH,
HedTen0-0bIBaroIIeH
He(dTenepepabaThIBaroOIICi
IPOMBIIIJICHHOCTH.
[IepcrieKTUBBI UCTIOTB30BAHUS
OMOTeX-HOJIOTUM B 00JIaCTU
MEIMUUHbI,  BeTe-pUHAPHOMN
MEIUIUHBI, OXPaHbl OKpY-
JKAIOIIEH Cpelpl, CEIBCKOro
XO03S5IICTBA

17 TemaNel7.  MonekynspHas [TpuHIMIIBI MATPUY-HOTO Komncrer, [11, 2], [3], [4].,
OuoNIOrHsT — OCHOBA TCHHOMW OnocuHTE32a pedepar [5], 6], [7], 8.
umwkenepun  (Jlekmus ¢ OO6cyxnenne [9], [10]
DJIEMEHTAMA oecepl) B XO0-J1I€
Hcropus BO3HUK-HOBEHUS YCTHOTO
MOJIEKYIISIPHOM onosoruu. orpoca Ha
Nzyuenne crpykrypel JIHK. 1a00paTopHO
[Tomumop-pu3zm JHK. M 3aHATUU
Penmukammua  JIHK.  JIHK Brimonuenue
nojauMepasa OCHOBHOM TE-CTOBBIX
bepmeHT PETUTUKAIIH. 3aJaHu’

MexaHu3M  CaMOKOPPEKINHU




JHK MOJIMMEPA3BI.
Tonousomepassl.
CTabuIbHOCTh TEHETHUECKOTO
MaTepu-ana.  AnypHu3alus.
Penapanus. Sos — penapanus.
PexomOuHarusi. CaoiicTBa
TE€HETUYECKOIO KOJa.
Tpackpunuus. Tpancisuus

18

TemaNel8.IToaroroska

0M000BEKTOB TSt
OMOTEXHOJOIMUYECKUX  IIeJIeit
[Ton6op OMOJIOTHYECKHIX
00BEKTOB. Cenexuusi.
WNHaynpoBaHHBINA MyTareHes.
['eneTnyeckass  MHXEHEpUS.
Ilony4yenue reHoB. BeeneHue
resa B BekTop. Ilepenoc renos
B KJIETKy OpraHusma —
peuunuenTta. UneHtupukanus
KJIETOK PELMIHEHTA. Y POBHH
reHHo nmxenepuu. Ilomyue-
HUE T'eHOB. Brlienenue reHos
u3 JIHK. Pectpukrassl,

KJaccuukanms. Kon-
CTpPYHUpOBaAHUE
PEKOMOMHAHTHBIX JHK.

Bektoppl  u muia3mMuzbI.
Unentuduxa-uus.

ITocaenoBaTeIbHOCTH
onepauudii MOpH BKIKOYEHUU
YyKEPOIHOIO reHa B

BEKTOPHYIO MOJICKYJTY.

[Tog6op 6uonornueckux
00BEKTOB IS
OMOTEXHOJIOTHYECKHX LeneH
['enernueckas HHXEHEPUS.

Koncrmer,
pedepar
O6cyxnenue
B XO0-7I€
YCTHOTO
orpoca Ha
1ab0paTOpHO
M 3aHSATHH
Brinmonnenue
TE-CTOBBIX
3aJlaHuN

[1]1, [2], [3], [4],
[5], [6], [7], [8],
[9], [10]




Ilepenoc BEKTO-pa c

4y)KEPOIHBIM  TEHOM B
MHUKPOOHYIO KJIETKY.

19 TemaNe19.I'ennast u CocTaBHTH CJIOBaph Koncrer, [1], [2], [3], [4],
KJICTOYHAsT WHXXCHE-pUs | TEPMUHOB I10 F€HHOM pedepat [5]1, 6], [7], 8.
00nacTH UX NPUMEHEHUS WHXEHEPHU OOGcyxnenue [9], [10]
buocunres MHCYJIHHA N3y4unts MeTOIBI B X0-71¢
yenoBeka B kier-kax.E.coli. TPaHCIUIaH-TAlUU YCTHOTO
PexoMOMHAHTHBIH ~ MHCYIMH IMOpPHOHOB orpoca Ha
YeJIoBeKa u ero 1abopaTopHO
OMOTEXHOJIOTHYECKOE M 3aHSATHH
UCIIOJIb30Ba-HUE. Brinonnenue
DOKOHOMHYECKHE  aCIEKTHI. TE-CTOBBIX
buo-TexHosmornueckoe 3a1aHUI

HOJTy4eHHe uHTepdepoHa.
Knaccudukanms

UHTEPHEPOHOB. Cunres
Pa3INIHBIX KJIaCCOB

UHTEp(PEepOHOB dYeNoBeKa B
TCHECTUYCCKHU
CKOHCTPYUPOBAHHBIX KJIETKAX
MHKPOOPTaHU3MOB.
Dkcnpeccust T'CHOB,
BCTpO@HHBIX B l'IJ'IaSMI/II[y.
buorexHonorngyeckoe
MOJTYyYEHHE CO-MaTOTPOIHUHA.
Knerounas uHxeHepuss H
HCIIOJIF30BAaHUE €€ METOJIOB B
CO3/IaHUM MHUKPOOPraHU3MOB
u KJIETOK MPOAYILIEHTOB
OMOJIOTHYECKHU aKTHUBHBIX
BEIIIECTB Crusgaue




IMPpOTOILIACTOB

MHKpPOOPTaHU3MOB u
pacTeHuil. Bo3MoxHOCTB
HOJTY4CHHS MEKBHUJIOBBIX
TUOPHJIOB. ['ubpuoMBL.

Kierounas  uHXeHepus B
KMBOTHOBOJICTBE.

20 TemaNe20 ['enernyeckast Mertonbl co3panus Koncrer, [1], [2], [3], [4],
WH)KEHEPUs pacTeHui TPACT€HHBIX MPOYKTOB U pedepar [5]1, [6]. [7], [8].
CoBpeMeHHbIE METOJbI  Ce- npoOJieMa UCIOIb30BaHuUS OO0cyxneHne [9], [10]
JAekuuu  pacteHuid. ['eHHas TPaHCTEHHBIX PACTEHHH KaK B XO-7I¢
UHKCHEPHUs pacTeHui. NPOJYKTOB MU-TaHUS B YCTHOTO
[Tonyuenue repOuIHI0- Poccun. orpoca Ha
YCTOMUYUBBIX pacTeHui. N3yuuts npobnemy 1abopaTopHO
[Tonyuenue pacTeHuil, BJIMSIHUSI T€HHO- M 3aHSATHH
YCTOWYMBBIX K  BHUPYCHBIM MO (DUITPOBAHHBIX BrinonHeHne
Ooe3HsIM. Co3nanue NPOJYKTOB MUTaHUs Ha Oe3- TE-CTOBBIX
TPAaHCTCHHBIX  PAacCTeHWH ¢ OIACHOCTh H 3I0POBBE YeJI0- 3ajaHui
MHO>ECTBEHHOHN yCTOWYU- BEKa
BOCTHIO K Ppa3HbIM BHIaM
HACEKOMBIX. JKOJIOTHYECKHE
npoOJeMbl,  CBSI3aHHBIE  C
UCTIOJIb30BaHNEM
TPAHCT€HHBIX PacC-TCHHM.

21 TemaNe21. buotexHomorus u [Tpobnema 6uoaerpaganuu Komncrer, [1], [2], 31, [4].
OKpYyXarolas cpeyia OTXOJ/IOB XMMHUYECKOU pedepar [5], 6], [7], 8.
KonTpone 3a 3arpsizHeHHEM MPOMBIIIJICHHOCTH. OO6cyxnenue [9], [10]
OKPYXaIOIIeH CPEIIbI. BuopekynbTHBaIus MOYB. B XO-7I¢
Hcropuueckast CIIpaBKa. ®duTooOpaboTKa MoYB. YCTHOTO
[Ipobnema  Oumomerpamamuu Buonornueckast ouncTKa ompoca Ha
OTXOJIOB XHUMHUYECKON CTOYHBIX BOJI. MeTon 1a00paTOPHO
POMBIIUICHHOCTH. aKTHBHOTO ia. bruorenos M 3aHSATHH




BuopekynbTrBanus MOYB. AKTHBHOTO HJIa. Y THIIA3AIHSI BeinonHenue
®utooOpaboTKa MOYB. 0Ca/IKOB CTOYHBIX BOJ U TE-CTOBBIX
buosornyeckas OYHCTKA AKTHBHOTO HJIA. 3ajIaHuit
CTOYHBIX BOJI. Metoabl

OYKMCTKH CTOYHBIX BOJ: MeXa-

HUYECKHUE, busnueckue,

(HU3UKO-XUMHYECKHE,

OHOJIOTrUYECKHE. buo-

GubTpel. AdpoTeHku. Meton

aKTMBHOTO uija. buoneHos

AKTMBHOTO WJIA. Y THIIU3AIIUsS

OCaJIKOB CTOYHBIX BOJ H

AKTHBHOTO uia.

MukpoOuosioruyeckas

OYKMCTKA  CTOYHBIX  BOJI.

ITepepaboTka 0TX0/10B.

22 TemaNe22.Dueprust " Hcnonp30BaHue qpeBECHHBI, Koncrer, [11, 2], [3], [4].,
OMOTEXHOJIOTHS BOJIOPOCIICH, BOJTHBIX pedepar [5], 6], [7], 8],
buosnepreruka. [lomydenue pacTeHMi B Ka4eCTBE ChIPhS OO0cyxaeHne [9], [10]
O6romMaccel pu JUTSI TIOJTy4eHUsI OMOTOIUIMBA B XO-JI€
UCIIOJIb30BAHUHM  COJTHEYHOU YCTHOTO
sHep-Tuu. HHTeHcupukanms orpoca Ha
¢doTocuHTE3a METOJIaMH 1a00paTOPHO
ouorexnonoruu. [IpousBon- M 3aHSITHH
CTBO DJHEPruu M3 OMOMAacChl BrimonHenne
pu IOMOIIIN TE-CTOBBIX
MHKPOOPTaHU3MOB. 3a7aHui
TexHomornu MOJIy4YEeHUS
Ouorasa u 3TaHoja

23 TemaNo23BroTexHOIOTHsI Hcnonp3oBanue Koncrer, [1]1, [2], [3], [4].
MUILEBBIX MPOTYKTOB MHUKPOCKOMU-YECKUX TPUOOB pedepat [5], [6], [71. [8].

B xj1e00mekap-Hoi

[9]. [10]




[TpumeHenue MOJIOYHO- MIPOMBIIIICHHOCTH U Opo- OO6cyxaeHne
KHCIBIX 3aKBacoK B JVIIBHBIX TTPOU3BOICTBAX B XO-JI€
MOJTYYCHUH MOJIOYHO-KHUCITBIX YCTHOTO
npoaykToB. Mcmonb3oBanue orpoca Ha
MHUKPOOPTaHU3MOB B 1a00paTopHO
OpOIMIIBHBIX TPOU3BOJCTBAX M 3aHITUU
u MIPOM3BOJICTBE Brimonnenue
XJIEOONIPOAYKTOB, OEITKOBBIX TE€-CTOBBIX
IIPOAYKTOB. benok 3aJIaHUN
OJTHOKJIETOYHBIX OpPTaHHU3MOB.
Muxkonporeun. llpumenenue
MHUKPOOPTaHU3MOB TSt
MIOJTYYCHUS TUIIEBBIX J00aBOK
Y MHTPUMECHTOB
24 TemaNe24.91tnveckue U DKOJIOTHYECKHE U arpapHble Komncrer, 2 [11, 2], [3], [4].
npodeccro-HaIbHbIE PHCKH, CBSI3aHHBIC C pedepar [5], 6], [7], 8],
npoOsieMbl  OMOTEXHOJOTHUU BbIpAIIUBaHUEM T€HHO- OO6cyxnenue [9], [10]
DKOJIOTHYECKHEe H arpapHble MOTU(HUITTPOBAHHBIX B XO-JI€
PHCKH, CBSI3aHHbIE c pacrenuii. Tpe-OoBaHus k YCTHOTO
BBIpAIIUBaHUEM TE€HHO- 0100€30MacCHOCTH MUILEBBIX ornpoca Ha
MOIUGHUIMPOBAHHBIX IPOAYKTOB U 1a00paToOpHO
pacTeHuii. MIPOIOBOJILCTBEHHOTO ChI- M 3aHITHU
TpeboBanus K Pbsl IOJTyYEHHBIX U3 Brimonuenue
0100€30MaCHOCTH  MH-ILEBBIX TPaHCTE€HHBIX pac-TeHUH T€-CTOBBIX
IPOJYKTOB u 3aJaHu’
MIPO/IOBOJILCTBEHHOTO  CBHIPHSI
NOJYYEHHBIX W3 TpPaHCTEeH-
HBIX paCTEHUHN
Texyas paboTa CTyA€HTOB 25




2-1 pyOexHas aTTecTalus 0 25

(KOMIIBIOTEPHOE

TECTUPOBAHUE)

UTOro 48 0 68 64 0 | 100
Hpumeyanus:

— Bce BHUbI yqe6H0171 pa6OTLI MOTr'YT IPOBOAUTHCA JUCTAHINOHHO HAa OCHOBAHWU JIOKAJIbHBIX HOPMATUBHBIX dKTOB.

- B neisx peaiu3ali UMHAWBUAYAJIBHOTO IMOAXOJa K 06yqu1/H0 CTYACHTOB, OCYHICCTBJIAIOMIUX y‘~I€6HI)II71 nmponecc 1o I/IHZII/IBI/II[yaJII)HOI\/JI
TPACKTOPHUU B paMKaX HHIAUBUAYAIBHOI'O pa6oqero I[JIaHa, HU3Yy4YCHHC HaHHOﬁ AUCHUIUIMHBI MOKET OCYHICCTBIIATHCA YCPC3 HHIAUBHUAYAJIBbHBIC
KOHCYJIbTAallMU ITperoaaBaTeyidi O4YHO, B HaChbL KOHCYJIBTaHHﬁ, 10 3JI€KTpOHHOI71 no4yTe U C UCIIOJIb30BAHHUEM HHaT(i)OpM JUCTaAaHIIMOHHOI'O O6y‘-I€HI/I$I.




6. O0pa3oBaTesibHbIE TEXHOJIOTUH

B cootBercTBHM C rocylapCTBEHHBIMH OOpa30BaTENIbHBIMU CTAaHAAPTAMU BBICIIEr0 0Opa3oBaHUs pealu3alus yu4eOHOro Ipolecca JI0JDKHA
npeaycMaTpuBaTh IPOBEICHUE 3aHATHI B MHTEPAKTUBHBIX M aKTHBHBIX (popMax. BHenpenue stux Gpopm 00ydeHus: — 0THO U3 BAKHEHIITNX HAIIPABICHUN
COBEPILIECHCTBOBAHMSI ITOJATOTOBKH CTYJEHTOB B COBPEMEHHOM By3e. Llenb — noBblmeHre 3¢p(peKTUBHOCTH 00pa30BaTENIbHOrO MpoLecca, JOCTUKEHHUE
BCEMH 00YYaIOUIMMHUCS BBICOKUX PE3YJIbTATOB 00yUEHUS.

WuTepakTuBHBIE (OPMBI MIPOBEACHUS 3aHATUH MpeanosiaraloT o0ydeHue B COTpyJHHUYEcTBe. Bce ydacTHMKM 00pa3oBaTelbHOTO Ipolecca
(mpemomaBatenb W CTYIEHTHI) B3aMMOJCHCTBYIOT JAPYT C JAPYroM, OOMEHHBAIOTCS HMH(OpMAaIeld, COBMECTHO PEIIAlOT MPOOIEMBI, MOACITUPYIOT
curyauuu. CyTh HUCIIOJIB30BaHNS aKTUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBEICHHSI COCTOUT B IOTPYKEHUU CTYJECHTOB B pealibHYI0 aTMOC(epy AeI0BOr0
COTPYZHUYECTBA 110 Pa3peIIeHHIO MPOOIJIeM, ONTUMAIBHYIO JUIS BEIPAOOTKM HABBIKOB M Ka4eCTB OYAYILEro CrenuaIncTa.

Jlnist perieHust BOCIUTATENbHBIX U YU€OHbIX 33a/Jjau IpenojaBaTeaeM MOryT ObITh UCIIOJIb30BaHbI CIIEIYIOIUE HHTEPAKTUBHBIE ()OPMBI O0YUEHHUSI.

TpaauumoHHbIe JTeKINU U IPAKTHYeCKHE (CeMHMHAPCKHE) 3aHATHS C UCII0JIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOIOT M.

Jlekuusi-1uaJIor — coiepykaHue MoJaeTcs 4Yepe3 CEpHIo BOIIPOCOB, HAa KOTOPBIE CTYAEHT JIOJDKEH OTBEYATh HEMOCPEACTBEHHO B X0/1€ JIEKLIUU.

OmnuaifH-ceMUHAP — Pa3HOBUIHOCTH BEO-KOH(EPEHIINH, MPOBEACHUE OHJIAHH-BCTPEY WJIM Mpe3eHTaIui yepe3 HTepHeT B pexuMe peaibHOTOo
BpeMeHHu. Kaxkaplil U3 y4acTHMKOB HaXOIUTCS y CBOETO KOMIIbIOTEpa (CpelICTBa CBA3M), a CBA3b MEXIY HUMM HOJAep)KuBaeTcs yepe3 MHTepHer
MIOCPEACTBOM 3arpyKaeMoro MpuI0KEeH!s, yCTAHOBJIEHHOTO Ha KOMITBIOTEPE KaXKJI0T0 Y4acTHHKA.

Buneoxongepenuus — ceanc BuneokoHpepenicsazu (BKC) — 310 TexHONOrns MHTEpaKTUBHOTO B3aUMOJCHCTBUS ABYX M OoJjiee Y4aCTHUKOB
o0pa3oBaTenbHOrOo TMporiecca /it 00OMeHa HH(PpOpMaIME B peaJTbHOM PEKUME BPEMEHH.

Buneo-aexuus — cHiATas Ha KaMepy COKpallleHHast JIeKIHs, JOMoJHeHHas: poTorpadusaMu 1 cXxeMaMu, HUTIOCTPUPYIOLIAs 0IaBAeMbIi B JICKIIUH
MaTepua.

TexHoJ10rus 3J1eKTPOHHOT0 00y4eHus (peaan3yeTcst IpU MOMOIIH AJIEKTPOHHON oOpa3oBarenbHOM cpeapl COI'Y npu Hcnonb30BaHUN PECypCcoB
OBC, npu npoBeieHNH aBTOMaTU3UPOBAHHOTO TECTUPOBAHUS U T. 11.).

TBopyeckoe 3agaHMe COCTaBIsIET COAep)kaHUE (OCHOBY) JHOOON MHTEpaKTUBHOW (OpPMBI MPOBEACHUS 3aHATHA. BhINoNHEHHE TBOPYECKUX
3alaHuil TpeOyeT OT CTyJeHTa BOCIPOM3BEACHHUS TOJYy4YeHHOW paHee uHMOpManuu B QopMme, OINpeiessieMoi MpernojaBareyieM U TpeOyroiei
TBOPYECKOTo 1MoaxoJa: 1) mogbopka NpuMepoB U3 MPAKTUKK; 2) MoAO0pKa MaTepHaa 1o onpeAeaeHHoil mpobdieme;

IIy0nuuHas npe3eHTanMs NPoOeKTa - caMblil 3 PEeKTUBHBIN CITOCOO JOHECeHHs BaXKHON MHGOpMaIUU U MyOIUYHBIX BBICTYIIeHUAX. Crnaii-
Mpe3eHTAIMH MTO3BOJISIIOT 3(pPEKTHO M HATTISAHO NPEJCTaBUTh COACPKAHKE, BBIIECIUTh U MIPOUIUTIOCTPUPOBATH COOOIIIEHUE.

HNuTepakTHBHAsI JeKUMsl MPEICTABISET cOOOW BBICTYIUICHHE NpenojaBareis Nepel] ayIuTOPHH CTYACHTOB C MPUMEHEHHEM CIeIyIOIUX
MHTEPAaKTUBHBIX (opM oOyueHusi: 1. ynpasiseMas TUCKyccHs Wiu Oecena; 2. 1eMOHCTpAIHs CIaliIoB UM y4eOHBIX (QHIBMOB; 3. MO3TOBOW IITYpM; 4.
MOTHBALIMOHHAs peYb U Jp.

Pa3paboTka npoekra 1no3BojsieT yYaCTHUKAM MBICIIEHHO BBINTH 3a Mpeelibl ayIMTOPUHU U COCTABUTh MMPOEKT CBOMX JIEHCTBUH 110 00CYK/1aeMOMY
BONPOCY YYAaCTHUKU MOTYT 0OpaTUTHCS 3a KOHCYJIbTALMeH, TOMOTHUTEIBHOM TUTepaTypoil B ClIeIMaTU3UPOBAHHBIE YUPEKIEHUS, ONOIHMOTEKH U T.1.

IIpobJiemHOe 00y4eHHe - TOMCK OTBETOB HA BOIIPOCHI IO TEME.



7. YueOHO-MeTOAMYECKOE O0ecTeYeHre CAaMOCTOSITeIbHOH PadoThl

CamocrosiTenbHas paboTa 00y4Jaromuxcs SBISETCS OJHUM U3 BUIOB y4eOHBIX 3aHATHIH. CaMocTosTeNbHAs paboTa MPOBOIUTCS C LEIbIO:

— CHCTEMaTHU3alll1 ¥ 3aKPEIUICHUS MOIYUYCHHBIX TEOPETUYECKUX 3HAHUN U MPAKTHYECKUX YMEHHUH 00yUJaloMMXCsl CTYICHTOB;

— yrayOneHHs ¥ paclIipeHusi TCOPETHUSCKUX 3HAHUIA;

— (hopMHpOBaHMS YMEHUI UCIIOIb30BaTh HOPMATUBHYIO, IPABOBYIO, CIIPABOUHYIO JIOKYMEHTALMIO U CIIELUANIbHYIO JTUTEPATYypy;

- (hOpMHPOBAHHS CAMOCTOSATEIILHOCTH MBIIIIEHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO M CAMOPEaTU3alIHY;

— pa3BUTHUA UCCIICAOBATCIbLCKUX yMeHI/II\/JI

K Bugam caMoCTOSTENbHOM pabOThl MPU M3YyYEHUH JaHHOH AMCIMIUIMHBI OTHOCUTCS: HalMCaHHE JOKJIAJ0B, 3CCE, MOATOTOBKA MPE3CHTALUH,
CaMOCTOSITENILHOE U3YyUEHHE JIUTEPATYPHI 110 TEME U COCTABIICHHE IO HEH KOHCIIEKTOB, paboTa cO CIIPaBOYHBIMH MaTepUallaMH (TEPMUHOIOTHYE CKIMHU
Y MHBIMU CJIOBapSIMH, SHIUKJIONEAUIMH) U T.JI.

Tembl 1 popMBI BHEAYIUTOPHOM CaMOCTOSTEIbHONU pabOThl, €€ TPYIOEMKOCTD COZIepKaTcs B paszaene 5, Tadm. 5.1.

Meroanueckre peKOMEHIAIMHU 110 TUCIUIUINHE TPUIIAraloTCs.

8. OneHo4YHBIE CPEACTBA /ISl TEKYIEro KOHTPOJISA YCIIEBAeMOCTH,
PYOeKHOM aTTeCTALMHU M NPOMEKYTOYHOM aTTeCTALMH 110 HTOraM OCBOCHMSA
AUCHMITUHBI

Pabouas nporpamma npeaycMaTpuBaeT MpoBeAeHNE JEKIIMOHHBIX U TAOOPAaTOPHBIX 3aHATHH, a TAKKe CIeTyIOLUe BUIbI pabOT: CAMOCTOSATENIBbHYIO
paboTy CTYZIEHTOB IO MOATOTOBKE YCTHBIX COOOIIEHUH, HAIMCAHMIO JOKJIAJ0B, MOATOTOBKY MPE3EHTAMM U 00CYX/IEHUH MO TeMaM TUCIUIUIMHBI -
palboTy B aKTUBHOI U UHTEPAKTUBHOM hopmax.

Pabouas nporpamma npezmnonaaraeT TEKyIUH 1 IPOMEKYTOUHbINA KOHTPOJIb 3HAHUH.

Texywuii KOHmMpO.ib — 3TO HETIPEPHIBHO OCYIIECTBIIIEMbI MOHUTOPUHT YPOBHS YCBOCHUS 3HAHUHN U (OPMUPOBAHUS YMEHUI U HABBIKOB B TEUEHUE
ceMecTpa WiH ydeOHoro roja. Tekyuuil KOHTpoJIb 3HaHHUM, YMEHUI U HAaBBIKOB CTYAEHTOB OCYIIECTBIISIETCSA B XOJ€ Y4EOHbIX (ayIUTOPHBIX) 3aHSITHUH,
MPOBOAMMBIX IO pacnucaHuio. @opMaMu TEKYIIEro KOHTPOJIS BBICTYMAOT OMPOCHI Ha 3aHITHUSIX C LENbI0 MPOBEPKHU HAIWYMS 3HAHUM, HEOOXOAUMBIX
JUIsl YCBOEGHHsI HOBOI'O MaTepuasa WIH JUIs BBIICHEHUs CTEIIEHH YCBOCHUS U3JI0KEHHOIO MaTepHalla.

Pybeoicnviii Konmpons OCYILECTBIIAETCS 0 OKOHYAHWU W3YyYEHHs] MaTepuanga MOAYJA B 3apaHEe YCTAHOBJIIEHHOE BpeMs. PyOeskHbIli KOHTPOJIb
MIPOBOJIUTCS C LIEJIbIO ONPEIETICHUS KaueCTBa YCBOGHHUS MaTepuaa yueOHOro MOIyJIs B 11eJIoM. B TeueHne cemMecTpa Takue KOHTPOJIbHbIE MEPOTPUSATHS
MIPOBOASATCS 110 TpaduKy.



KonTposabHble 3a1anus (1eMOBepCUM) 1JIs OLleHKH 3HAHU, YMEHHM i, HABBLIKOB U (WJIH) ONBITA AeSITEJIbHOCTH, XaPAKTEPHU3YIOIIUX ITANbI
(opMupoBaHusA KOMIETEHIMH B MpoLiecce 0OCBOEHHUsI 00pa30BaTeILHOM MPOrpaMMbl

IIpuMepHas TeMaTHKA 10KJIAa10B, cO001IeHMii, pedepaToB
Pa6otsr JI. IlacTepa u ero mkomsl. X 3HaueHue 111 pa3BUTUS MUKPOOHOJIOTUH
Poinb oTedecTBEeHHBIX yueHBIX B pa3BuTuN MukpoOuonoruu (.M. Meunukos, JI.K. 3abonotasiii, JI.A. 3uisbep, 3.B. Epmoinbesa).
JI.W. VIBaHOBCKUI1 — OCHOBONOJIOKHHUK BUPYCOJIOTHH. JIOCTUXKEHHS COBPEMEHHOM BUpYcoiaoruu. Mopdoiaoruueckue 0COOEHHOCTH PUKKETCHU,
XJIAMH U, MUKOILIA3M
Pacnpoctpanenue MukpoOoB B okpyskatorieit cpeze. Ilonsatus o npupoansix ouonenoszax Knaccugukanus u Mmopgosorus rpuboB
[IpakTHyeckoe HCIOIb30BaHHE OMOXUMUYECKOH aKTUBHOCTH MHUKPOOPTaHI3MOB
Tunbl B3auMoaeHCTBHUS MEXy MUKpOOaMH B OMOIIEHO3aX.
Muxkpodiiopa NHIEeBapUTEILHOTO TPAKTa YEIOBEKA, €€ POJIb B HOPMAIbHBIX (PU3HOIOTHIECKUX MPOoIeccax
Pacnpoctpanenue nucbakrepuosa, pouiIakTuKa U Jie4eHue
Vcnonp3oBanne aHTUOMOTHUKOB B JIEYeHUH HH()EKIIMOHHBIX 3a00JIeBaHUI
ITonsatue 06 nHdeKuu. Y cIoBUS BOSHUKHOBEHHS HHPEKIIMOHHBIX 3a00J1eBaHUN
[TpuHIUTIBI BAKITHONPO(PHIAKTHKH W BaKIIMHOTEPATTHH.
CoBpeMeHHas Kiaccu(uKalus BaKIUH.
CanutapHO-TIOKa3aTeNnbHbIe OakTepun. VX XxapakTepucTuka
Posnb MUKpOOPraHM3MOB U (aKTOPOB OKpY»Karoliel cpe/ibl B pa3BUTHH HHPEKIIMOHHOTO Ipoliecca.
HopwmanbHas mukpogaopa yenoBeka
ITyTu npoHUKHOBEHHsI MUKPOOOB B opranusM. Pacnpoctpanenue 0akrepuil, BAPYCOB U TOKCHHOB B OpraHU3Me OOJIBHOTO.
[TaToreHHOCTH ¥ BUPYJICHTHOCTH MHKPOOPTaHI3MOB. DaKkTOpPhI MaTOT€HHOCTH M BUPYJIIEHTHOCTH MHKPOOPTaHU3MOB

Bonpocs! 1151 moAroToBKku K 1- oii pydeskHOH KOHTPOJILHOM padore

1.Ilpeamer u 3a1auu MUKPOOHOJIOTHH.

2.Ucropus pa3zsutus MmukpoOuonoruu. Bknazg Jleenryka, [lacrepa, MeunukoBa, Koxa B pa3BuTHU MUKPOOHOIOTHH.

3.Ponbp MUKpOOpPraHU3MOB B JECTPYKIIUU BEIIECTB B MIPUPO/IE, B MUIIEBBIX OMOTEXHOJOTUSAX — XJIeOONEYeHUH, BUHOIETINH, TMBOBAPEHUHU, CHIPOJICITUU
4.1IpuHIMIBI CUCTEMATUKN MUKPOOpPraHU3MoB. buHapHas HoMeHknaTypa. [loHsaTHE BUI, KyJIbTypa, YucTas KyJbTypa, IITAMM, KIIOH.

5.®opMa 1 pazMepbl MUKPOOPTaHU3MOB. XapaKTepUCTHKA KOKKOBBIX, TAJIOYKOBHIHBIX, U3BUTHIX OaKTEpUH.

6.Pazmepsl Mukpoopranu3mMoB. CTpoeHrne MUKpOOHBIX Ki1eToK. KiieTouHble opraHesibl

7.0co0eHHOCTH CTPOEHUS KIIETOYHOM CTEHKH MUKpOOHOH KieTku. Hykeouns.

8.0co0eHHOCTH CTPOEHUS LIUTOIIa3MaTHYeCKOH MEMOpaHbl MUKPOOHOI KIIETKH.



9.Pa3znuuus B CTPOEHUHU KIIETOYHBIX CTEHOK TPaMMOTPHUIATENBHBIX M TPAMMITIONIOKUTEIbHBIX MUKPOOPTaHU3MOB.

10.01i1nuns KI€TOYHOM OpraHu3aluy yKapuoT U IPOKapuoT

11.KryTuku, nuiu, Kancyibl ¥ CIIOpbl MUKPOOHOH KJIETKH, UX POJIb B aAaNTallid MUKPOOHOM KIIETKU K YCIIOBUSIM OKPY>KaIOIIEH Cpe/ibl
12.Ctpoenune, XUMHUYECKUI cOCTaB M (PYHKIIMH KOMIOHEHTOB IIPOKAPUOTHBIX KJIETOK.

13. IlpuroroBienue GUKCUPOBAHHBIX NPENAPATOB U MPENAPATOB JKUBBIX KIIETOK — pa3aBiIeHHas KaIlisl, BUCSYas Karlis, oTriedarok. [lepeuncnurp
3Tanbl IPUTOTOBJICHHUS.

14.OkpairBanue MUKpOOPraHU3MOoB. [IpocTbie U ClI0XKHbBIE METOAbl OKPALIMBAHUS. DTalbl IPUTOTOBIEHUS OKPAILIEHHBIX IIPENapaToB.
15. Iudppepennmanpras okpacka o meroxy ['pama. CTpoeHHe KICTOYHON CTEHKH TPaMITOJIOKHUTEIBLHBIX U TPAMOTPHUIIATSIILHBIX OaKTepUid
16.BeipaniiBaniie MUKpOOPTaHU3MOB Ha MUTATENbHBIX cpenax. [lutarensHbie cpenbl, TpeOOBaHUS, MPEABIBIIEMbBIM K HIM.
17.Knaccuduxanusi TMTaTeIbHBIX CPell, YITIOTHEHHE TUTATEIbHBIX Cpell, XpaHEeHHeE.

18.Xumuueckuii coctaB mpokapuoT. Posb Bobl, OETKOB, YIII€BOIO0B, JUMUA0B B KU3HU MPOKAPHOT.

19.Posib Makpo- ¥ MUKPO3JIEMEHTOB B META00JIM3ME ITPOKAPUOT.

20.MexaHu3m MeTaboarM3Ma IpPOKapHoT.

21.Ipixanue npokapuot. AspodHoe npixanue. [loaHoe oxucnenue. HenonHoe okucienue.

22 .JIpIxaHre MUKPOOPTaHU3MOB. AHa3pOOHOE OKHUCIICHUE.

23.®epMeHTHI U UX pOJIb B IPEBPAILEHNHN BEIIECTB MUKpoopranu3smamu. CBoiicTBa (hepMEHTOB.

24.MdepMeHTHI ¥ UX POJIb B IPEBPAIEHUH BelleCTB MUKpoopranniMamu. Knaccudukanus ¢pepMeHToB.

25.Crepuinzanst Nocyzbl, ”THCTPYMEHTOB, TUTATEIbHBIX CPE.

26.Croco0bl cTepUIN3aliy MTUTATENbHBIX CPe/l.

27.Crioco0sbl cTepuin3annu 1a00paTOpPHON CTEKITHHOM MOCYBI.

28.Poct 1 pasmMHOkeHue npokapuoT. OcHOBHbIE apaMeTpsl pocTta. Kpusas pocta. OcoOeHHOCTH poCTa.

29 KynbTUBHpOBaHUE MUKpOOpPraHu3MoB. [lonydueHne YucThIX KynbTyp. 3aKOHOMEPHOCTh POCTa YUCTBIX KYJIBTYP.

30.Bupychl — BHEKJIETOUHBIE (POPMBI )KU3HU. XUMHUECKUI cOCTaB BUPYCOB. B3anmoseiicTBrue Bupyca ¢ KIeTKOM.

31.Croco0sI nepeaun BUPYCHBIX 3a00J1€BaHUM - TpUIINa, ocibl, mosmomenuta, CIT1/a.

32.IIpeBpariieHue yriaeBo10B B aHA3POOHBIX YCIOBHUAX. MoouyHOKHCI0€ OpoKeHre (THTUYHOE U HeTUITUYHOE). Bo30yauTen MoIOYHOKHCIOTO
OpOXKEHUSI.

33.IlpeBpanieHue yrieBoa0B MUKpoopranusmMamu. [IponnonoBo-kucioe OpoxkeHue.

34.IIpeBparienue yriaeBo10B MUkpooprannsmMamu. CiuptoBoe OposkeHue. Bozoyaurenu 6posxeHus.

35.IlpeBparieHue yriieBoa0B B a3pOOHBIX YCIOBHUSAX MyTEM HETOJIHOTO okucieHus. OO0pa3oBaHue YKCYCHOM, IMMOHHOM, IIIABEICBOM KHUCIIOT.
36.KpyroBopot a30Ta. AMMOHHU(pUKAINS MOUEBUHBI.

37 Kpyrosoport a3ora. Hurpuduxarnus, aeautpudukamnms, Gukcamusi MOJEKYISIPHOTO a30Ta CBOOOTHOKUBYIIIIMU MUKPOOPTraHU3MaMHU.
Kny6eHbkoBbIe OakTepui.



38.ITosyuenue yucThIX KyabTyp. Cxema IpUroToBICHUs pa3BeAeHU Ul NOIyYeHUs] YUCTON KyJIbTYPbl MUKPOOPTraHU3MOB.
39.Bnusinue puznueckux GpakTopoB (TeMIiepaTypa, BEICYIIMBAHUE, CBET, U3IYUCHUE U Jp.) HA MUKPOOPTaHU3MBI.
40.BnusHne xumMuueckux (pakTopoB (CIUPTHI, KUCIOTHI, IIET0YH U JIp.) HA MUKPOOPTIaHU3MBI.

41.Bnusnue Ouonornueckux (HakTopoB (AHTUOMOTHKH, (harm) Ha MUKPOOPTaHU3MBI.

42 MuxpoOuoneHo3bl. CUMON03, KOMMEHCAJIN3M, METa0K03, CAHEPTUM, aHTOTOHU3M, [1apa3uTU3M, (arus.

Bonpocs! 1J1s1 TOATOTOBKYU KO 2-0ii py0esHON KOHTPOJIbHON padoTe
1.Poct u pazmMHo)xeHre MuKpo6oB. dazbl pocta MukpoOoB. Kpusas pocra.
2.Poct u pazmMHOkeHHE TTpoKkapuoT. OCHOBHBIE apamMeTphl pocta. Kpusast pocta. OcoOEHHOCTH pocTa.
3.KyneTuBupoBaHnue MUKpoOOB. EcTecTBeHHBIE M HCKYCCTBEHHBIE TUTATENIbHBIE CPE/Ibl. DIEKTUBHBIE CPE/Ibl. XapaKTep pocTa MUKPOOOB.
4. KynpTUBUpOBaHNE MUKPOOPraHU3MOB. [loayueHune YucToix KyapTyp.
5.Bausiaue ¢pusnueckux GpakTopoB — BBICOKMX M HU3KHX TEMIIEPaTyp Ha MUKPOOPTaHU3MBI.
6.I1cuxpodumsl, Mme30¢uLIbl, TepMOGMILIBL. J[eiicTBHE BBICOKMX M HU3KHX TEMIEPATyp Ha MUKPOOPTaHU3MEI.
7.Kakoe neiicTBie Ha MUKPOOPTraHU3Mbl OKa3bIBalOT BHICYIIMBAHUE U BaKyyM?
8.Kakoe aeiicTBre Ha MUKPOOPTraHU3MbI OKa3bIBAET BUAMMOE U3TyueHHe? YIbTpa3ByK?
9.BnusiHue Ha MUKPOOPraHU3Mbl MArHUTHBIX OJIEN, TUAPOCTATUCTUYECKOTO JABJICHUS, COTPSACEHUI.
10.Bausiaue xuMudeckux (pakTopoB (COUPTHI, KUCIOTHI, IEI0YH) HA MUKPOOPTaHU3MBI.
11.Mukpo-6uorieHo3bl. B3anMoOTHOIIEHUS! B MUKPO-OMOIIEHO3aX: CUMOM03, KOMMEHCATIN3M, MeTaOn03, aHTAarOHU3M.
12.B3aMOOTHOIIEHHS] B MUKPO-OHOIIEHO3aX : Tapa3uTU3M, aHTaroHu3M, ¢arusi, ar-arpeccop
13.9konorust MUKpoOpraHu3smMoB. Mukpodiopa mouBbl — BOJOPOCIH, TPHOBL, OaKTEPHH.
14.9kon0rust MUKpoopraHu3MoB. Mukpodopa BOA0EMOB i CaMOOYUIIIEHHE BOJIOEMOB.
15.9konorust MUKpoopranu3smMoB. Mukpodiopa 03epHO# BOAbI M OJI3eMHBIX BOJ. CaMOOYHIIIEHHE BOJJOEMOB.
16.KocBeHHbIE METO/IBI OIIPEEIIECHUS 3arpsI3HEHUS BOJIbI: MUKPOOHOE YHCII0, KOIU-TUTP, KOIU-UHIEKC.
17.9konmorust MUKpoOopranu3smMoB. Mukpodiopa arMmochepHOro Bo3ryxa.
18.0kosorust MUKpoopranu3MoB. Mukpodiiopa Tena yernoBeka i MUKpodIiopa AbIXaTeIbHBIX MyTeH, KOXKHBIX TOKPOBOB UEIOBEKA.
19.I1peBparieHne MUKpOOPraHU3MAMH COSTMHEHUHN YyTepo/a B aHadpOOHBIX yeinoBusX. ['oMo-pepMeHTaTuBHOE 1 reTepo-(hepMEeHTaTUBHOE MOJIOYHO-
KHCIIO€ OpOXKEHHE.
20.ITpeBparenrie MUKpOOPTaHU3MaMH COEIMHEHUH yIiiepoJia B aHadpoOHBIX yciaoBUsX. [IponnoHoBo-kucioe OpokeHue.
21.IlpeBpalieHre MUKpOOpPraHU3MaMH COEIMHEHUH YIiiepo/ia B aHa’pOOHBIX yCloBHsIX. CIHUPTOBOE OpOsKEHUE.
22 IlpeBpalieHrie MUKpOOPTaHU3MaMH COEIMHEHUH yriiepojia B aHa3pOOHBIX yciaoBHsIX. MaclsHO-Kuca0e OpokeHue.
23.IIpeBpalieHue yrieBo10B B a9pOOHBIX YCIOBUSAX MTyTE€M HEMOIHOro okuciaeHus. OOpa3oBaHue YKCYCHOM U JIMMOHHOM KHCIIOT.



24 KpyroBopot azota. AMMoHUUKaug MoueBUHBL. KpyroBopot azora. Hutpuduxanus, neautpuduxanus, puxcamust MOJIEKyIIpHOTO a30Ta
CBOOOTHOXHMBYIIIMMU MUKpoopranuzMamu. KiryOeHbKOBbIE OaKTepuH.

25.I'eneTnka MUKpOOPTraHu3MoB. @OpMbI U3BMEHYMBOCTH MUKPOOPTaHW3MOB. DEHOTUITNYECKHE N3MEHEHUS.

26.I'eneTnka MUKpOOpPraHu3MoB. @opMbl N3BMEHYMBOCTH MUKPOOPTaHU3MOB- T€HOTUIIMYECKUE N3MEHEHUS.
27.I'enoTunnyeckue n3MEHeHUs — cineAcTBrue Mytaui. ClloHTaHHbIE U UHIYLIUPOBAHHBIE MyTallUU.

28.KoMOMHATHBHBIC U3MEHEHHUSI Y MUKPOOPTaHU3MOB: TpaHchOopMaIus, TPaHCAYKIUS, KOHBIOTAIHS.

29.ITpakTH4ecKkoe UCTOIb30BaHUE U3MEHUUBOCTH MUKPOOPTaHU3MOB.

30.IIpakTHueckoe npuMeHeHHe MUKpooprann3MoB. Chepsl HCIOIb30BaHUS MUKPOOPTaHU3MOB.

31.I1umeBbie MPOU3BOACTBA, OCHOBAHHBIE HA MUKPOOHOM MeTaboiu3Me. Vcnonbp3oBaHe MOTOYHO-KUCTIBIX OaKTepuil.
32.IluieBbie TPOU3BOACTBA, OCHOBAHHBIE HA MUKPOOHOM MeTaboimu3Me. Mcnonb3oBanue JpoxKKel, YKCYCHO-KHCIIBIX OaKTepUid, UCIIOIh30BaHNUE
Oromacchl OaKTepuil.

33.Ilopua numieBbIx NpoaAyKTOB. PAaKTOPHI BIMSIOIIME HA IPOLECC TOPUYU NPOAYKTOB. MeTO/1bl 3aIlMTHI IPOAYKTOB OT IOPYH.
34 Kakue BeliecTBa MUKPOOHOTO MTPOUCXOKACHUS UCIIONIB3YIOTCS AJIs JUArHOCTHKY U JIeUeHUs 3a001eBaHni?

35.Posib MUKPOOPraHU3MOB B IPUPOJIHBIX MECTOOOUTAHUAX. MUKPOOPraHU3MbI KaK YacTh 3KOCHCTEMBI.

36.@yHKIIMU MUKPOOPTaHU3MOB B IIPUPOJIE.

37.MukpoOHbIE MECTOOOUTAHHUSI.

38.Xumunueckas CTepuIn3anus

39.buonoruyeckas CTepuIM3aLus.

40.Crepunuzanus CTEKISSHHON OCY/IBI.

41.Muxkpodiopa nosoctu pra yenoneka. [IpoBeaenue ananusa.

42 VlccnenoBanue MUKpoduIopsl Bo3ayxa o metoay Koxa.

43.lemoHcTpanus nocrynaroB P.Koxa. Beinenenue KyiabTypsl BO30yIUTENs THUEHHUS.

44 Kak omnpeeianTh YyBCTBUTEIbHOCTh MUKPOOPTaHU3MOB K aHTUOMOTHKaM?

45.Crepunuzanus. [IpokannBanue B IiIaMeHU TOPENIKH.

46.JlpobHas crepunmu3zanus (TuHganu3amnys). [lactepusamms.

47.Henonnas crepuinsanus

48.Crepuinsanus CyXuM Mapom.

49.Crepunuzaius napoM IoJ J1aBieHUEM (aBTOKJIABUPOBAHUE).

Kputepuu oniennBanus npeacrasieHsl B Taduie 8.1.

IIpuMepsI TeCTOBBIX 32/IaHUI 110 JMCUHUILIUHE:
TUHKTOpHAIbHBIEC IPU3HAKU



CDopMa, BCJIMYHMHA, 0COOEHHOCTH B3aUMOPACIIOJIOKCHHA MUKPOOPTaHU3MOB
OTHOIICHHUE K pa3JIMYHbIM KPaCUTCIISAIM

XapaKTep pocTa MUKPOOPIraHM3MOB Ha IMUTATCIbHBIX CpEaax

CnocoObl YIJICBOAHOTO, a30THOI'O U APYIr'UX BUAOB NUTAHUA U AbIXaHUSA

KynbrypansHbie pu3HaKku

dopma, BeTUIMHA, 0COOCHHOCTH B3aUMOPACIIOIOKEHHS MUKPOOPTaHU3MOB
OTHOIIIEHUE K Pa3IUIHBIM KPACUTEIISIM

XapakTep pocta MUKPOOPraHU3MOB Ha IMUTATEIBHBIX CPEIax

Crioco0bl yriaeBoAHOT0, a30THOTO MUTAHMS, THUIT IbIXAHHS

Mopdooruueckre npu3HaKu

dopma, BemmurHa, OCOOCHHOCTH B3aUMOPACIIONIOKEHHS, CTPYKTYpa MUKPOOPTaHU3MOB
OTHOIIIEHUE K Pa3IUIHBIM KPACUTEIISIM

XapakTep pocta MUKPOOPraHU3MOB Ha IMMUTATEIBHBIX CPEIax

Crioco0b! yriaeBoaHOT0, a30THOTO MUTAHUS, THIT IBIXaHUI

buoxumMnueckue npusHaku

®dopma, BeTUUNHA, OCOOCHHOCTH PACIOIO0KEHUs, CTPYKTypa MUKPOOPTaHU3MOB

CrniocoOHOCTh (hepMEHTHPOBATH pa3IUYHbIE CyOCTpaThl U 0OPA30BBIBATH B MIPOLIECCE KUZHEEATEIBHOCTH PAa3INYHbIE MPOTYKTHI
CrniocoObl yriaeBoAHOT0, a30THOTO M IPYTUX BUJOB MUTAHUS

XapakTtep pocTa MUKpPOOPTraHU3MOB Ha MUTATENBHBIX CPEIax

OuU3n0I0rNYeCcKUe MPU3HAKU

OTHoO1IEHHE K pa3IMYHbIM KPACUTEISAM

benkoBsIii criekTp

UyBCTBUTEIBHOCTh K aHTHOMOTHKAM

CriocoObl yriaeBoAHOT0, a30THOTO M IPYTUX BUJOB MUTAHUS

AHTUTEHHBIE IPU3HAKU
CriocoGHOCTD BbIpabaThIBaTh aHTUTENA U pa3Hble POPMbI UMMYHHOT'O OTBETA
IToABUKHOCTB U TUIIBI JBUKEHUS



YyBCTBUTEIBHOCTD K OakTepuodaram
benkoBblii criekTp

[IITaMmm MUKpOOPraHU3MOB

JIr06011 KOHKPETHBIN N30JIAT JaHHOI'O BUAa MUKPOOPTaHU3MOB

Bunumas nzonupoBaHHas CTPYKTYpa KOJIOHHM OaKTepHil Ha IIIOTHBIX MUTATEIBHBIX Cpeax
CoOBOKYNTHOCTb MUKPOOPTraHM3MOB OJJHOT'O BH/1a, BBIPOCIIMX HA IUIOTHOW WJIM KUAKOM MUTATENbHOMN Cpele
Ha3Banne MUKpOOpPraHu3MOB B COOTBETCTBUU C MEXKIYHAPOIHBIMU IIPABUIAMHU

Kononus MukpoopranusmosB

JIx060i1 KOHKpPETHBIN U30JIAT JAHHOTO BUJ]a MUKPOOPIaHU3MOB

Bunumas nzonupoBaHHas CTPYKTYpa IPU Pa3MHOXKEHUU OaKTepUil Ha IUIOTHBIX MUTATENIBHBIX cpellax
COBOKYNHOCTh MUKPOOPTaHM3MOB OJJTHOTO BHJ1a BBIPOCILIMX HA IUIOTHBIX WU KMJIKUX IMUTATEIbHBIX CpEAax
KonoHnus, nomyyusiias cBoe pa3sBUTHE U3 OJHONW POOUTEIBCKON KIETKU

Kiion Mukpoopranuzmon

JIt000# KOHKPETHBIN N30T TaHHOTO BUIA

Bunumas nzonupoBaHHas CTPYKTypa MPH pa3MHOKEHUH OaKTEpHii Ha TUIOTHBIX MUTATENBHBIX Cpelax
[ToTroMCTBO OJTHOM POAUTEINBCKOMN KIETKH

Ha3Banne MUKpOOPraHu3MOB B COOTBETCTBUU C MEXIYHAPOIHBIMHU IIPABUIAMHU

KynbTypa MUKpOOpraHu3moB

[ToTroMCTBO OJTHOM POAUTENBCKON KIETKH

JIr000ii KOHKPETHBIN U30JIAT JAHHOTO BUA

COBOKYITHOCT MUKPOOPTaHU3MOB OJTHOTO BH/JIa, BEIPOCIIMX HA IJIOTHOW WJIM >KMJIKOM IMUTATEIIBHOM Cpelie
Ha3BaHne MUKpOOpPraHn3MOB B COOTBETCTBUU C MEXIYHAPOIHBIMHU IIPABUIAMH

Homenkiiarypa MUKpOOpPraHM3MOB

Best COBOKYITHOCTE MUKPOOPIraHU3MOB JAHHOT'O BUA, BBIPOCIINX Ha IUIOTHBIX WIIN KUAKUX IMUTATEIBHBIX CPEIax
Bunumas nzonupoBaHHasi CTpYKTypa MPH pa3MHOKEHUH OaKTepHil Ha TUIOTHBIX MUTATENbHBIX Cpelax
CoOBOKYNTHOCTh MUKPOOPTaHM3MOB OJJHOTO BH/Ia, BBIPOCUIMX HA IUIOTHON WM KUAKOW MUTATEIBHOU cpene



KynbTypanbHbIMU CBOHCTBaAMH OaKTEpHil ABISETCS
dopma U B3aMMHOE PACIIOIOKECHHE
CriocoOHOCT PaCHICTUISATh WM CHHTE3UPOBATh pa3IMyHbIE BEIECTBA

XapakTep pocTa Ha IIUTATEIbHBIX Cpeaax
CriocoOHOCTh OKpAIIMBATHCS Pa3IMYHBIMU KPACUTEISIMU

K BUpyCHBIM HHEKIUIM OTHOCST
Kops

bpyuennes

Mautsipuro

Kagnunnos

VYkaxure 2 NOJIApCTBa HA KOTOPBIE AETUTCS HAPCTBO IPOKAPUOTOB MO Ki1accuukauu bepuxu
[MuanoOaktepuu u GakTepuu

KoprnoOakTepuu 1 MUKOIIIa3MBbl

[{nanoOakTepuu U pUKKETCUU

HazoBute 3 ocHOBHBIE popMBI OakTepuit
3Be3uarsle, ceprudeckue, MapoBUIHbIE
Cdepuueckue, maOuKOBUIHBIC, HUTCBHUIHBIC
W3BUTHIE, MAIOYKOBUIHBIE, CheprUeCcKue
[IlapoBuaHbIE, TATTOYKOBUIHBIE, H3BUTHIE

HazoBuTe MUKpOOpraHU3Mbl OTHOCSAIIUECS K U3BUTHIM OaKTEPHUSIM
Kopunobakrepun, CnupoXxeThl, KIOCTPUIANH

CrniupoxeTsl, CIUPHUILIBI, BUOPHUOHBI

banuel, KOKKH, CIIMPOXETHI

Koxkku, kinoctpuann, BAOPHOHBI

Ha3zoBute MuKpoopranuszmMsl umeromue chepuueckyro Gopmy



Bo30yautens xonepsr
Kumeunas namouka
CepobakTepun
CTpenToKoKKu

HazoBute ¢hopmbl mapoBUIHBIX OaKTEPHiA
BboGoBuaHbBIC (MEHMHTOKOKKH, TOHOKOKKH )
HureBuansie (cepobakrepun)

BuGpuons! (Bo30yauTeNb X0Iephl)
Humuaapuaeckue (E.coli)

HazoBuTe MUKpOOpraHU3MBbl aI10YKOBUAHON (OPMBI
bakrepuu (E.coli)

MUKpPOKOKKH (BO30YAUTENb CTOJIOHSAKA)

Capuunsl

Cradunokokku

HazoBuTe MUKpOOpraHu3Mbl ag0YKOBUIHON (POPMBI
Capuunsl

Xnamugo0aKkTepun

banumnne! (Bo30ynuTenb cuOUPCKON S3BBI)
BpromHoTudoznas

HazoBuTe MUKpOOpraHu3Mbl Majg0uYKOBUIHON (hOPMBI
JlnzeHrepuiinas

CTpenToKOKKH

Cradunokokku

Capuunsl

JUist uero npoBOAST (PUKCAIMIO Ma3Ka
+YO6uTh MUKPOOBI, IPUKPENUTH Ma30K K CTEKITY
O0e31BUKUTH MUKPOObI



BricymuTs MUKpOOBI
Craenatb MUKpOOBI 60JIee CIIOCOOHBIMH K OKpacKe

JlJis 9ero mpoBOIAT GUKCAILIHIO Ma3Ka

[TpukpenuTh Ma30K K CTEKIY M ClIeaTh MUKPOOBI O0siee BOCTIPUUMYUBBIMU K OKPAcKe
Craenatb MUKpPOOBI 60JIe€ CTOMKUME K OKpacKe

O06e31BIKUTh MUKPOOBI

Bricymmts MUKpOOBI

MonouHOKHCIIBIE OaKTEPUH BCTPEUAIOTCS:

B I0YBE

B BO/JIC

Ha PaCTCHUSX

B MOJIOKE U MOJIOYHBIX IPOYKTaxX

Lactobacteriaceae sBISIFOTCS BO30YIUTEISMHU:
CHUPTOBOTO OpPOXKEHUS
MIPOMMOHOBO-KUCIIOTO OPOKEHUs
MAacCJISIHO-KUCIIOTO OpOKEeHHs
MOJIOYHOKHCIIOTO OPOKEHHS

B ocHoBe nmuBOBapeHMs JEKUT
CIUPTOBOE OpOXKEHHE
MacIIsTHO-KUCII0€e OposKeHue
MIPOIMOHOBO-KUCIIOE OpOXKEHHE
YKCYCHOKHCJIO€ OpOxKeHue

[IpenmyIiiecTBOM MUKPOOPTraHU3MOB Kak OMOOOBEKTOB SIBIISETCS
MaJIble Pa3MepPhI

pacpoCTpaHEHHOCTh

OTHOCHUTEIIBHO IIPOCTO OPTaHU30BAaHHBIN I'€HOM

BCE YTBEP>KICHUS BEPHBI



B pesynbTare ciupToBOro OpoKeHHst 00pa3yroTCs
OyTaHon
3TaHOJ

IIApyBaT
MOJIOYHAs KUCIIOTa

[Tpon3BoICTBOM JIEKapCTB, TOPMOHOB U APYTUX OMOJIOTUYECKU aKTUBHBIX BEIIECTB 3aHUMAETCS
arpOHOMMS

TEHHAsi UHKEHEPHUS

OMOTEXHOJIOTHYECKOE IIPOU3BOJICTBO

CEJIbCKOXO35MCTBEHHAS IPOMBIILIIEHHOCTh

Jl1st TOro, YTO0ObI HCKYCCTBEHHO MOJIYYUTh YeJIOBEUECKUI NHCYIMH METOA0M I'eHHON MH)KEHEPUH B IPOMBILIUIEHHBIX MaciiTabax, He00X0AUMO:
BBECTU OaKTEpUaIbHBIA MHCYJINH B OPraHU3M YEJIOBEKa

HCKYCCTBEHHO CUHTE3UPOBATh UHCYJIMH B OMOXUMHUYECKOI 1TabopaTopuu

BBIPAIIMBATh KYJIbTYPY KJIETOK IOJKEITYJOYHOM XKEJE3bl, OTBEYAIOLIEH 3a CHHTE3 HHCYJINHA

BBECTH I'H, OTBEYAIOIIUH 32 CHHTE3 MHCYJIMHA B OaKTEPHH, KOTOPble HAUHYT CUHTE3UPOBATH YeIOBeYe-CKUI MHCYIUH

B kakom ciyyae MeToJ] KyJlIbTypbl TKaHEl okaxeTcss HauboJiee Mmoje3HbIM?
IIPU MOJIy4€HUU THOpHUAa 0JI0HU U TPYIIN

IIPY BBIBEJICHUH YMCTBIX JIMHUH TJ1aJIKOCEMSHHOTO rOpoxa

IIpU HEOOXOIMMOCTH MEPECATKU KOXKH UEIOBEKa IIPH 0XKOTe

IIPU NOJTYYEHUH MOJUIUIOUAHBIX (POPM KaIyCThl U PEIbKU

JUi oJTy4eHusl BUH UCTIOIb3YIOT
MOJIOUHOKHUCIIbIE OaKTepUn
TPOXKU

AKTUHOMMIIETHI

YKCYCHOKHUCITBIE OaKTepun

CrepuiibHas KyJIbTypa MUKPOOPTaHU3MOB
coziep kUt 6akrepun 1 Buga



COIEPKUT aKTHHOMHUIIETHI U IPOKIKU
COZEPKUT 2 BUJa OaKTepuit
cBOOO/IHA OT JTFOOBIX MOCTOPOHHUX MHUKPOOPTaHU3MOB

Crepuin3zainueil Ha3bIBaIOT:

BbIJICTICHUE OAaKTEePHil U3 MPUPOIHBIX HCTOYHHUKOB
YHUUYTOKEHUE MAaTOT€HHBIX MUKPOOPTaHU3MOB

VHUYTOXKECHUE CanpOPUTHBIX MHKPOOPTAaHH3MOB
YHUUYTOXKEHUE BCEX MUKPOOPTaHU3MOB U UX MOKOSIIUXCS CIIOP

K MeTtogam cTepmiinzanuy OTHOCSAT
IIPOMBIBAHHUE BOJIOIIPOBOIHON BOAOU
IIPOMBIBaHUE JUCTUIUPOBAHHOM BOJOM
00paboTka yabTpadHOIeTOBBIMH TydaMu
IIPOMBIBaHUE ropsiueii BoJon

DepMEeHTBI — JTO:
KaTaJIn3aTOPbI
BUTaMUHBI
peryasaTophl
penenTopsl

ITo xumHueckoit mpupoae GepMeHTHI — 3TO:
Oenku

YIIIE€BOBI

JITTA B

HYKJIEUHOBBIE KHUCIOTHI

(DepMeHTI)I OTJIINYAKOTCA OT HCOPTaHNYCCKUX KAaTaIu3aTOPOB TEM, YTO
HC UBMCHAIOTCA B IIPOLIECCE PCAKIIUU

HC KaTaJIU3UPYIOT TCPMOANHAMHWYCCKHU HEBO3MOXKHBIC PCAKIIUN

HC CABUTAIOT MOJIOKCHUEC PABHOBCCHU O6paTI/IMLIX peaKuHﬁ



00naaroT crenu(pUIHOCTHIO

AKTHBHOCTB (pepMEHTA OIIPEICIISCTCS

10 CKOPOCTH YOBIBaHHs cyOCcTpaTa

10 U3MEHEHHIO KOH(opMauu cyocTparta

0 CKOPOCTH 00pazoBaHust (PEPMEHT - CyOCTPATHOTO KOMILIEKCa
10 U3MEHEHHIO TeMIIEPaTyphl

AKTHUBHBIN HEHTP HepMeHTa — 3TO:

y4acToK (hepMeHTa, yJaCTBYIOIIHIA 32 CBSI3bIBAHKUE CyOCTpaTa 1 00pa3oBaHUeE MPOTyKTa
y4acToK (pepMEHTa, OTBEYAIOIIHI 32 PETYISINI0 AKTUBHOCTU

Y4acTOK (hepMeHTa, OTBEYAIOIINH 32 CBSI3bIBAHUE C KJIETOUYHBIMU CTPYKTYpaMHu
y4acToK (pepMeHTa, OTBEYAIOIINIA 3a MPUCOeANHEHHE KodaKkTopa

Kodaxkrop — 30

HeOenkoBas 4acTh hepMeHTa
OenKoBas 4acTh (pepMEHTa

9acTh AJUIOCTEPHUUECKOTO LIEHTpa
4acTh KOHKYPEHTHOI'O MHTHOUTOpa

ITpsiMbIM TOKa3aTenbCTBOM OEJIKOBOM MPHUPOIBI (hepMEHTA SBISETCS:

CHIDKEHHE DHEPTUH aKTHBALUU

YCKOpEHHUE NpsMON U 00paTUMOI peakiuu

MpEeKpalleHNe KaTAIUTUYECKOro JEHCTBUS NpU J00ABIEHNUN B PACTBOP BEILLECTBA, pa3pyLIAOLIETO MEN-TUIHBIE CBA3H

Kaxkoii iekapCcTBeHHBIN MpenapaT Co3/1aH ¢ UCIOJIb30BaHHEM METOJIOB TeHHON HH)KEHEPHU
IICHUIINJIJINH

TOKO(EpOoIT

uHTepPepoH

aCKOpOMHOBAs KUCIIOTa

BOCHpOI/I3BC)IeHI/ICM HOBBIX 0CO0€ii u3 OJHOM HJIM HECKOJIbKUX KJIETOK 3aHUMAETCS



TCHHAs! HHOKEHEPUS
KJIETOYHAs! MH)KCHEPHS
MHUKPOOHOJIOTHS
IUTOJIOTHUS

MeTob! KJIIETOYHON HHKEHEPHH CEJIEKIIMOHEPHI UCTIONB3YIOT C LENbIO MOTYYCHUS:
THOPUIHBIX KJIETOK U BBIPAIIMBAHUS U3 HUX THOPUIOB

KOPMOBOTI'O OeJka

MUIIEBBIX J00aBOK

JIEKapCTBEHHBIX MPENapaToB

Coznanuem pexomObunantHoit JIHK u BBeneHreM ee B )KMBOW OpraHU3M 3aHUMAETCSI:
KJIETOYHAsi MH)KEHEPHS

IeHHasl NHKEHEPUs

LUTOJIOTUS

OMOXUMMUS

Kakoii ropMOH IpOU3BOIUTCS C HCIIOJIE30BAaHHEM TPAHCTEHHBIX MUKPOOPTaHU3MOB!
aJipeHaJINH

Ba3ONPECCHH

WHCYJIUH

TUPOKCUH

JAHK cocrtout u3
3-X HYKJICOTUIOB
4-X HYKJICOTHU]IOB
S-HYKJICOTH/IOB
6-HYKJICOTHI0B

['eneTnueckast MHKEHEPUS — ITO:
Metoa pekomOnHaHTHBIX JJHK
HaIpaBJIEHHOE U3MEHEHHNE TEHETUYECKOTO KOJIa OpraHu3Ma



METOJ dKCIIEPUMEHTAIIbHOIO MAHUITYJIMPOBAHUSA C TEHOM
BCE YTBEPK/ICHUS BEPHBI

['enernueckas HHXEHEPUS ITO:

cucTeMa 3KCIEPUMEHTAIbHBIX MTPUEMOB, MO3BOJIAIOLIMX KOHCTPYHUPOBATh J1a0OPATOPHBIM IYTEM HUCKYC-CTBEHHBIE F€HETHYECKHE CTPYKTYphl B BHUJIE
pexoMOnHAHTHBIX Moiekyn JJHK
KOHCTPYUPOBAHME 1N Vitro QyHKIIMOHAIBHO AKTUBHBIX T€HETUUECKUX CTPYKTYP
CO3/JaHUE UCKYCCTBEHHBIX T€HETHYECKUX ITPOrpaMM

BCC YTBCPIKACHUS BEPHBI

Meroauxka ¢popMupoOBaHHS Pe3yabTHPYIOLIEH OLEHKHU

Tab6aunna 8.1
Jran | Popma Kpurtepun oueHnBanus (IPOLEHT 0T MAKCHMAJIBHOI0 KOJI-Ba 0AJJIOB)
KOHTPOJIst 86-100 % | 71-85% 60-70% Menee 60%
1. Texywuii konmpoas (max 25 6anno 3a 1 Mooynv)
7-8 GannoB 6—7 GannoB 4-5 GannoB 0-3 GannoB
[Tocemenue CryneHT nocetui 6osee Crynent nocerun 71-85% Crynent nocetun 56-70% | Cryaent nmocetun meree 56%
3aHATHI 85% 3ansTHI 3aHATHI 3aHATHI 3aHATUI
(max 8 6.)
9-10 6amnoB 7—8 GannoB 6—7 GannoB 0-5 GannoB
Texymas CTyneHT akTUBHO CryneHt aktuBHO paboraer | CTyIeHT HEIOCTaTOYHO CTyneHT He10CTaTOYHO
paborta B paboTaeT Ha 3aHATHUSAX, Ha 3aHATHUSAX, XOPOIIIO aKTUBHO paboTaeT Ha aKTUBHO paboTaeT Ha
TE€YEHHE MIPEBOCXO/THO BBITIOHSET BBITIOJTHSIET 38/ TaHUS 3aHATHSX, 3aHSITHSX,
MOIYJISI BCE 3aJ]aHUs MpernoaBaTels. YIOBJIETBOPUTEILHO HEYIOBJIETBOPUTEIHHO
(max 1006.) MIPETNo/1aBaTelIs. BBITIOJTHSIET 3a[aHUs BBITIOJTHSIET 3a7aHUs
MpenoaBaTes. npernoaaBarers.
3/2 Ganna 2 Gamra 1 Gamn 0 GamtoB
Joxnan, Tema noJIHOCTBIO Tema B OCHOBHOM packpbiTa. | Tema 4aCTUYHO pacKphITa. Tema He packpsITa.
Mpe3eHTAIHS packpsiTa. [IpeBocxognoe | Xopoiiee BIajeHue Y 10BIETBOPUTENHHOE HeynosnerBopurensHoe




(max 36.) /

BJIaAICHUEC MAaTCPpHUAJIOM.

MarepuanoMm. CpeaHuii

BJIAICHUEC MAaTCPHUAJIOM.

BJIAACHHUEC MAaTCPpHUAJIOM.

OTIOPHBIN Bricokuii ypoBeHb YPOBEHB Huskuit ypoBeHb Henocrarounslii ypoBeHb

KOHCIIEKT (max | caMOCTOSITETbHOCTH, CaMOCTOATENIHOCTH, CaMOCTOSITENIBHOCTH, CaMOCTOATENIbHOCTH,

20.) JIOTUYHOCTH, JIOTUYHOCTH, JIOTUYHOCTH, JIOTUYHOCTH,
apryMEHTUPOBAHHOCTH. apryMEHTUPOBaHHOCTH. apryMEHTUPOBAHHOCTH. apryMEHTUPOBAHHOCTH.
IIpeBOCXOaHBIN CTUIIb Xopowui CTUiIb YV 10BIETBOPUTEIBHBIN HeynosnerBopurenbHbIil
W3JI0KEHMUSL. W3JI0KEHUSL. CTUJIb U3JI0KECHMUSL. CTUJIb U3JI0KEHHUSL.

2. Pybesicnolii konmponw (256. 3a 1 m0o0ynv)
22-25 Gannos 18-21 Gann 1417 6annos 0-13 6amnoB

KoHntposbHas
pabora

[TpaBHIJIBHO BBIITOJIHEHBI
BCE 3aJIaHMsL.
IIponemoHcTpUpOBaH
BBICOKUI YpPOBEHb
BJIQ/ICHUSI MaTEPUAJIOM.
[TposiBieHBI IPEBOCXOAHBIE
CIIOCOOHOCTH MPUMEHSTh
3HAHMS U YMEHHUS K
BBIMIOJTHEHUIO KOHKPETHBIX
3a1aHUM.

[IpaBuUIIBbHO BBINOJIHEHA
Oosblast YacTh 3a7aHU.
[IpucyrcrByror
HE3HAYUTEJIbHbIE OLIMOKH.
[IponemoHcTpUpOBaH
XOpOILIUI YPOBEHb BIIAJCHUS
MarepuaioM. [IposBinensl
CpeAHHE CIIOCOOHOCTH
IIPUMEHATH 3HAHUS U
YMEHUS K BBIIIOJTHEHUIO
KOHKPETHBIX 3aIaHUMH.

3agaHust BEIIIOJIHEHBI OOJIEe
YeM HaIlOJIOBUHY.
IIpucyTcTByIOT CEpbE3HBIE
OIIINOKH.
IIponemoHCcTpUpOBaH
YIOBJIETBOPUTENbHBII
YPOBEHb BJIQJICHUS
MmatepuanoM. [IposBiaeHsl
HHM3KHE CIIOCOOHOCTH
MPUMEHSITh 3HAHUS U
YMEHHUS K BBIMOJTHEHUIO
KOHKPETHBIX 3a/IaHUH.

3aJ1aHus BRIIIOJIHEHBI MEHES
YeM HaIOJIOBUHY.
[IponemoHcTpUpOBaH
HEYIOBJIETBOPUTEIHHBIN
YPOBEHb BJIaJICHUS
MatepuaioM. [IposiBieHsbI
HEIOCTAaTOYHEIE CIIOCOOHOCTH
MPUMEHSTh 3HAHUS U YMEHUS
K BBITIOJTHEHUIO KOHKPETHBIX
3aJaHuM.

3. Umoeoswiii koumpoaw

no oucyuniuHe

43-50 6ayu1oB

3642 Gamna

28-35 GamioB

0—27 GamioB

DK3aMmeH/3a4yer

JlaH 1OJIHBIN, pa3BEpHYTHIN
OTBET Ha MOCTABJICHHBIN
Bompoc. OTBer
bopmynupyercs B
TEPMHHAX HaYKH, U3JI0KEH
JUTEPATyPHBIM S3BIKOM,
JIOTUYEH, JOKa3aTelleH,
JEMOHCTPHUPYET

JlaH TOMHBIN OTBET HA
MOCTaBJICHHBIN BOIPOC,
[MOKa3aHO YMEHUE BBIJEIUTH
CYIIIECTBEHHBIE 1
HECYLLECTBEHHBIE ITPU3HAKH,
MPUYHUHHO-CIIE/ICTBEHHBIE
cBs3u. Ho momyrieHsl
HE3HAYNTEIIbHBIC OINOKH,
HCIPABJIEHHBIE CTYIEHTOM C

JlaH HETOCTATOYHO IOJIHBIM
otBeT. CTyZIeHT He
CIIOCOOCH CaMOCTOSTEIBHO
BBIJICJIUTH CYIIICCTBEHHBIE 1
HECYIIIECTBEHHBIE MPU3HAKU
¥ IPUYUHHO-CJICICTBEHHBIC
cBs3u. PeueBoe
odopmiieHue Tpedyer
MONPABOK, KOPPEKIUU.

He nomny4ens! oTBETHI MO
0a30BBIM BOIIPOCaM
JTUCITUTIMHBI U 1aH
HETIOJTHBIA OTBET U JOIMYIICHBI
rpyObie ommoku. Peus
HErpaMOTHas. Y TOUHSIOIINE
BOITPOCHI IPENO/IaBaATENS HE
TIPUBOJIAT K KOPPEKIINN
OTBETA CTYJIEHTA HE TOJbKO Ha




ABTOPCKYIO ITO3UITUTO IIOMOIIBIO «HABOJAIIUX ) ITOCTaBJICHHBIN BOIIPOC, HO
CTYyACHTA. BOITPOCOB MPCIogaBaTcis. Ha JPpYruc BOIIPOCHI
JUCHUITIIMHBI.

CTyneHTsl, OJIyYHBIINE B XO€ TEKYIIEro U pyoekHOro KOHTpoisa 56-100 0anioB, aBTOMAaTHYECKH MOTYYalOT «3a4eT» WM COOTBETCTBYIOUIYIO
HIKaJie IK3aMEHAIIMOHHYIO OLICHKY.
PesynbTupyromas oreHka ckiaapiBaetcs no coorserctBytomieii BPC popmyse.

Bomnpocsl I NOATOTOBKH K 3a4€Ty/IK3aMeHYy

[Tpenmer 1 3a1a4l MUKPOOHOIOTHH.

Hctopus pa3sutus mukpoobuonorun. Bxnan Jlesenryka, [Tactepa, MeunnkoBa, Koxa B pa3BuTHH MUKPOOUOJIOTHH.

Poin MHUKPOOPraHu3MoOB B ACCTPYKIHMU BCUICCTB B IPUPOAC, B IMUIICBBLIX 6I/IOTCXHOJIOFI/I$[X — XJIG6OHC‘-ICHI/II/I, BUHOACIINH, IMMBOBAPCHHU,
CBIPOJIEIIUU

HpI/IHLII/IHI)I CUCTCMATHKU MHUKPOOPTaHHU3MOB. BI/IHapHaﬂ HOMCHKIJIaTypa. IToustue BU], KYJIbTYypa, YU CTad KyJIbTypa, IITaAMM, KJIOH.

®opma 1 pazMepbl MUKPOOPTraHU3MOB. XapaKTePUCTHKA KOKKOBBIX, TAJIOYKOBU/IHBIX, H3BUTHIX OAKTEpUIL.

Pa3meprr MukpooprannsmoB. CTpoeHre MUKpOOHBIX KieToK. KileTrouHble opraHesibl

Oco0eHHOCTH CTPOEHUS KIETOYHOU CTEHKH MUKpOOHOM kieTku. Hykieonn.

Oco0OeHHOCTH CTPOEHUS LIUTOIUIa3MaTHUeCKOi MeMOpaHbl MUKPOOHOU KIIETKH.

Pasznuyus B CTpOCHUN KIETOYHBIX CTEHOK TPaMMOTPHUIATENBHBIX U TPAMMIIOJIOKUTEIBHBIX MUKPOOPTaHU3MOB.

OTan4us KJIETOYHON OpraHU3aIMK dYKAapUOT U MPOKAPUOT

JKryTuku, nuinm, Kancyiabl U CIOPhl MUKPOOHOH KJIETKH, UX POJIb B aJalTallii MUKPOOHOM KJIETKH K YCIOBUSAM OKPYXKAIOIIEeH cpebl.

CrtpoeHune, XUMUYECKUH COCTaB U (YHKIIMM KOMIIOHEHTOB MPOKAPHUOTHBIX KJIETOK.

[TpurotoBneHne GUKCUPOBAHHBIX MPENAPATOB U MPEMAPATOB KUBBIX KIETOK — pa3JaBliIeHHAas Karlid, BUCAYas Kars, oTredyaTtok. [lepeuncnuth
OTallbl IPUTOTOBJICHU.

OxpaimBaHre MUKpOOpraHu3MoB. [IpocTbie 1 ClIo’KHBIE METOJIbl OKPAIIMBAHUS. DTaIlbl IPUTOTOBICHHS OKPALICHHBIX MPEnapaTos.

HuddepennnansHas okpacka mo merony I'pama. CTpoeHne KI€TOYHONW CTEHKU TPaMIIOIOKUTENBHBIX U TPaMOTPUIIATENbHBIX OaKTepHii

BripamuBanne MUKpOOpTraHU3MOB Ha MUTATENbHBIX cpenax. [lurarenbHbie cpebl, TpeOOBaHNUs, TPEIbIBISIEMBIM K HUM.

KJ'IaCCI/ICbI/IKaIII/IH MUTATCIIBbHBIX CPEA, YIINIOTHCHHUEC MUTATCIBHBIX CPEA, XPaHCHHUC.

Posib Makpo- 1 MHUKPORJIEMEHTOB B META0OIM3ME MPOKAPHOT.

Mexanu3m MeTaboau3Ma MpoOKapuoT.

Jbixanue npokapuot. AspobHoe npixanue. [lonHnoe okucnenue. HemonHoe okucienue.

JlpIxaHne MEUKpOOPTaHU3MOB. AHa POOHOE OKUCIICHHE.



@DepMeHTHI U UX POJIb B IIPEBPALIEHUN BEIECTB MUKpoopranu3smMaMu. CBoiicTBa (pepMEHTOB.

@DepMeHTHI U UX POJIb B TIPEBPALICHUN BEIIECTB MUKpoopranusmMamu. Kimaccudukanus ¢pepmMeHToB.

Crepunusanus nocyipl, ”THCTPYMEHTOB, IUTATEIbHBIX CPE/.

Crioco0bl cTepuiIM3auy TUTATEIBHBIX CPEl.

Crioco0b! cTepuIn3auy J1adopaTOpHON CTEKIIIHHON IOCY/IbI.

Poct u pazmMuosxenne npokapuot. OcHOBHBIE TapameTpsl pocta. Kpusas pocra. OcobenHocTH pocra.

KyneTuBupoBanue MUKpoopranu3mMoB. [lonydenne uucTbIX KyJnbTyp. 3aKOHOMEPHOCTh POCTa YUCTHIX KYJIBTYP.

[IpeBpaieHue yrieBogaoB B aHAIPOOHBIX YCIOBUAX. MOIOYHOKHCIOE OpoXeHHe (TUITUYHOE W HETUITUYHOE). Bo30yIuTenn MOJIOYHOKHCIIOTO
OpOXKEeHUSI.

[TpeBparenue yriaeBoa0B MukpoopranumMamu. IIponnonoBo-kucioe OpokeHue.

[TpeBpaienue yrieBosoB MUKpoopranuzmamu. CrnuproBoe Opoxenue. Bo3Oynurenu 6poxxeHust.

[TpeBpaitieHue yriaeBo10B B a3pOOHBIX YCIOBUSAX ITyTEM HENOJIHOTO okuciaeHus. OOpa3oBaHHe YKCYCHOM, IMMOHHOM, 111aBEJIEBOM KUCIIOT.

Kpyrosopot azota. AMMOHU(HKAIMSI MOYEBUHBI.

Kpyrosopor azora. Hurpuduxanms, peHuTpudukanus, (UKCAUs MOJIEKYISIPHOTO a30Ta CBOOOJHOXHMBYIIMMH MHKPOOPTaHH3MaMH.
KnyOenbkoBbie OakTepuu.

[Tosryuenue yncThIX KynbTyp. Cxema NpUroToBIIEHUs Pa3BEACHUN JUIsl TOyUYE€HUs YUCTON KyJIbTYpbl MUKPOOPTaHU3MOB.

Bausinue ¢pusndeckux (hakTopoB (TeMIieparypa, BHICYIINBAHUE, CBET, U3ITyYEHHE U JIP.) HA MUKPOOPTaHU3MBI.

Bnusane xumuueckux GpakTopoB (COUPTHI, KUCIOTHI, IIET0YH U Jp.) HA MUKPOOPTaHU3MBI.

Bausiaue 6uonorndeckux GpakropoB (aHTHOMOTUKH, (aru) Ha MUKPOOPTaHU3MBI.

Mukpo6uorieHo3sl. CUMOM03, KOMMEHCATN3M, METa0n03, CHHEPTUM, aHTOTOHU3M, IMapa3uTH3M, (arusi.

Poct u pazmHoxkeHue npokapuot. OcHOBHBIE MapaMeTpbl pocta. Kpusas pocta. OcoO0eHHOCTH pocTa.

KynbruBupoBanue Mukpo6oB. EcTrecTBeHHbIE U HCKYCCTBEHHBIE TUTATENbHBIE CPE/Ibl. DIEKTUBHBIE Cpeibl. XapaKTep pocTa MUKPOOOB.

KynsTuBupoBanue MUKpoopranu3mMoB. [lomydyeHne 4ucThIX KynbTyp.

Bnusinue ¢puznueckux pakTopoB HA MUKPOOPTaHU3MBI.

[Meuxpodumsl, Me30¢uIbl, TepMOGMILIBL. JleiicTBHE BBICOKMX M HU3KHX TEMIEpaTyp Ha MUKPOOPTaHU3MBI.

Kaxkoe nelicTBue Ha MUKPOOPTaHU3MBI OKa3bIBAOT BBICYIIMBAHUE U BAKYyM?

Kaxkoe nelictBue Ha MUKPOOPTraHU3Mbl OKa3bIBAET BUAUMOE U3TydeHHE? Y IbTpa3ByK?

BnusiHue Ha MUKpOOpPraHU3Mbl MArHUTHBIX TOJIEH, THAPOCTATUCTUYECKOTO JABJIECHHUS, COTPSACEHUM.

Bnusinue xumMnyeckux (pakTopoB (COUPTHI, KUCIOTHI, IE€I0YH) HA MUKPOOPTraHU3MBI.

Muxkpob6uornieHo3bl. B3anMooTHOIIEHUS! B MUKPOOHOLIEHO3aX: CUMOHO03, KOMMEHCAIIN3M, METabr03, aHTarOHU3M.

B3aumooTHOIIEHNsS] B MUKpO-OHOIIEHO3aX: Tapa3UTU3M, aHTaroHu3M, ¢arusi, ar-arpeccop.

DKOJIOTHs MUKPOOPTraHu3MoB. MUKpodiopa HOYBBI — BOJIOPOCIH, TPUObI, OaKTepUH.



DKOJI0TUsl MUKPOOPTraHU3MOB. Mukpodiopa BOJOEMOB U CAMOOUYHUIIIEHHE BOJAOEMOB.

DKOJIOTUSI MUKPOOPTaHU3MOB. MuKpo(Iopa 03epHON BOABI M MOA3EMHBIX BOJI. CaMOOYHIIIEHUE BOIOEMOB.

.KocBeHHbIE MeTO/IBI OTIpeieIeHHs 3aTPSA3HEHUS BOAbI: MUKPOOHOE YUCII0, KOJIU-TUTP, KOJIU-UHIEKC.

DKOJIOTUSI MUKPOOPTaHU3MOB. MuKpodopa Tena 4yenoBeka U MUKPOQIIopa AbIXaTeIbHBIX MyTEH, KOKHBIX TTOKPOBOB YEJIOBEKA.

[IpeBpalieHre MHUKpPOOpraHM3MaMHU COEIMHEHUHN yriepoja B aHa’pOOHBIX YCIOBUAX. ['OMo-pepMeHTaTHBHOE M TeTepo-(epMEHTaTHBHOE
MOJIOYHO-KHUCIIOE OpOKEHUE.

[IpeBparieHrie MUKpOOpPraHU3MaMH COEIMHEHUH yIiiepo/ia B aHadpOOHBIX ycnoBusX. [IponnonoBo-kucioe 6poxeHue.

[IpeBpalieHrie MUKpOOpPraHU3MaMK COEIMHEHUH yTiiepoJia B aHa3poOHBIX ycinoBusaX. CiupToBOe OpoKEHUE.

[IpeBpareHrie MUKpOOpPraHU3MaMH COSIMHEHUN yriepo/ia B aHa3pOOHBIX YCIOBUAX. MacisiHO-KHUCI0e OpoKeHue.

[TpeBparieHue yriaeBo10B B a3pOOHBIX YCIOBUSAX ITyTEM HEIMOJIHOTO okuciaeHus. OOpa3oBaHHe YKCYCHOM U IMMOHHOM KUCIIOT.

KpyroBopot azora. AMMOHU(DUKALIUSI MOYEBHUHBI.

KpyroBopor aszora. Hwurpudukanus, nerurpudukanus, Qukcamuss MOJCKYJISIPHOTO a30Ta CBOOOJHOXKHBYIIMMH MHKPOOPTaHH3MaMHU.
KnyOenbkoBbie OakTepuu.

['enetnka Mukpooprann3mMoB. @opmMbl U3MEHYUBOCTH MUKPOOPraHU3MOB. DEHOTUTUYECKHE N3MEHEHUSI.

['enetnka Mukpooprann3mMoB. @opmMbl U3MEHYMBOCTH MUKPOOPraHU3MOB- FT€HOTUIIMYECKUE U3MEHEHUSI.

['eHoTUNIMUECKME NU3MEHEHUSI — CIIeICTBUE MyTannii. CIOHTaHHBIC U WHIYIIMPOBAHHBIE MYyTAIIHH.

KoMmOuHaTuBHBIE H3MEHEHHS Y MUKPOOPTaHU3MOB: TpaHC(hOopMalus, TPAaHCAYKIIHSI, KOHBIOTAITHS.

[IpakTUueckoe UCIOIb30BaHUE U3MEHYMBOCTH MUKPOOPTaHU3MOB.

XUMHUYECKUH cocTaB MPOKapuoT. Poiib BojbI, OEIKOB, YTIIEBOIOB, IUMUOB B )KU3HU MTPOKAPHUOB

Uro uzydaer OMOTEXHONOTHS?

3amaun OMOTEXHOJIOTHH.

Ponp HyKI€MHOBBIX KHCIIOT B TIEpeiaue HACJIeICTBEHHOW HH(POPMAIIUH.

['eHeTHYecKkre peKOMOMHAIINH.

['eneTnveckue peKkOMOMHAIUY 1n Vitro.

Mertonst BBenenus JIHK B 6akTepuanbHbIe KISTKH.

[Tnazmuapl 6GaKkTepUATHHBIX KIIETOK.

Okcnpeccus B kKieTkax 6akrepuil pekomOuHanTHbIX JJHK.

buocunTe3 nHCYnHMHA YenoBeka B kineTkax E. coli.

buocunTes comaToTponuHa.

[Toryuenue nHTEp(HEPOHOB B TEHETUYECKH CKOHCTPYHUPOBAHHBIX KIIETKAX.

B03MOXHOCTH T€HHO HH)XEHEPUU MUKPOOPTaHU3MOB.

[TepcriekTHBBI OMOTEXHOJIOTHH B METUITMHE U BETEPUHAPHOU MEIHIIMHE.



[TepcrieKTHBBI OMOTEXHOJIOTHH B IMOJIYYEHUU OMOJIOTMYECKH aKTUBHBIX BEILECTB.
CrusiHue COMaTUYECKUX KIIETOK.

[TonyyeHne MOHOKJIOHAJIbHBIX aHTUTEI.

buoTrexHoIOrHs ¥ MOBBIIIEHUE TPOYKTUBHOCTH PACTCHHUIA.

KynbTypa pacTuTenbHON TKaHM.

KynbTyps! k1eTok u npororuiactoB. ClUsiHHE MPOTOIUIACTOB: TalIOUIHBIE PACTEHUS.
Kynbrypa pacTutenbHbIX KIETOK U IPOU3BOCTBO OMOJOTUYECKH AKTUBHBIX COSAMHEHUN.
[Tomy4yeHne aMUHOKUCIIOT C MOMOIIBI0 MUKPOOPTaHU3MOB.

[TonyyeHue BUTaMUHOB C TOMOIIbIO MUKPOOPTaHU3MOB.

[TomyyeHue BTOpUYHBIX META0OJIUTOB.

[Tomyuenue ¢pepMEHTOB C MOMOIIBI0O MUKPOOPTaHU3MOB.

[TomydyeHue TpaHCTEHHBIX PACTEHUH.

KnonupoBanue.

buoxonsepcus.

[Tpon3BoaCTBO OENKOB OAHOKIETOUHBIX OPraHU3MOB. [lepcreKTHBBI HCTIOTB30BaHUS.
Mukpoopranu3mMbl B Ka4€CTBE KOHTPOJIS 3arps3HEHUSI.

3 [IpousBoacTBO OHOTa3a, OMOXUMHUYECKH 1 MUKPOOUOIOTHYECKUI XapaKkTep mpolecca.

IToka3zarenn u KPUTEPHUH OCHUBAHUSA KOMIIeTEeHIIUI Ha PA3JIMYHBIX 3TaNlax ux (l)OpMHpOBaHI/Iﬂ, ONnucCaHMe HIKaJ OHCHUBAaHUA

YpoBeHnb chopMUPOBAHHOCTH KOMIIETEHUMH

«MuHUMAJbHBIA «MuHUMAIBHBIH «CpenHuii ypoBeHb» «BbIcOKHH
YPOBEHb YPOBEHb» (71-85 6as10B) YPOBEHb»
He IOCTUTHYT» (60-70 6ans10B) (86-100 6a.1;10B)

(Menee 60 0an10B)

Komnemenyuu ne Komnemenyuu Komnemenuuu Komnemenuuu
cihopmuposanbil. cihopmuposanbil. cihopmuposanbi. cihopmuposanwl.

3HaHUs ~ OOLIMPHBIE,
CUCTEMHBIE.




3HaHusA OTCyTCTBYIOT, | ChOpMHUPOBAHBI YmMenus HOCAT | 3HAHUS TBEpAbIE,
YMEHMSI U HaBBIKM HE | 0a30BbIE€  CTPYKTYpPBI | PENPOAYKTUBHBII apryMeHTHPOBAHHBIE,
c(hOpMHUPOBAHBI. 3HAHU. XapakTep, BCECTOPOHHHE.
YMmenus IIPUMEHSFOTCS K | YMeHus YCIIEIITHO
dbparmeHTapHBI U | pEUICHUI0  TUIOBBIX | IPUMEHSIOTCS K
HOCST 3aJlaHuM. pELIECHNIO KaK
pPENpPOIYKTUBHBIN JlemoHcTpupyercs TUNOBBIX, TaK U
XapakTep. JOCTaTOYHBIN HECTaH/IapTHBIX
JemoHcTpupyercs YPOBEHb TBOPYECKHUX 3aJaHUN.
HU3KUI YPOBEHB | CAMOCTOSITEIIbHOCTH JemoHCcTpHpyeTcs
CaMOCTOSATENIbHOCTU | YCTOMYUBOTO BBICOKUI YPOBEHb
IIPAKTUYECKOIO MIPaKTUYECKOIO CaMOCTOSITEJIbHOCTH,
HaBBIKA. HaBbIKa. BBICOKas
a/lalITUBHOCTh
MIPaKTUYECKOTO
HaBbIKa
Onucanue KpuTepueB OLCHUBAHUS
OOyuaronmiics OO6yuatronuiics OO6yuaromuiics OOyuarommiics
JI€MOHCTPHUPYET: J€MOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET:
- CYLIECTBEHHBIE | - 3HaHHUA | - 3HAaHHE u|- riybokue,
npoOesbl B 3HAHUSX | TEOPETHUECKOIO [MOHUMaHHe BCECTOPOHHUE u
y4eOHOro MaTepuala; | Marepuaa; OCHOBHBIX BOIIPOCOB | apIyMEHTUPOBAHHBIE
- JIOTTYCKAIOTCS | - HEMOJHbIE OTBEThl | KOHTPOJIUPYEMOIO 3HAHUSA
IIPUHLIMIIAAIbHBIE Ha OCHOBHBIE | 0OBeMa IIPOrPaMMHOT0
OIMOKK TpHU OTBETE | BONPOCH], OMIMOKKA B | MPOrPaMMHOIO MaTepHuana;
Ha OCHOBHBIE | OTBETE, MaTepuana, - TIOJHOE NOHUMaHHE
BOIIPOCHI, HEJ0CTaTOYHOE - TBepAble 3HaHMS | CYIIHOCTH u
OTCYTCTBYET 3HAHUE U | IOHUMaHUe TEOPETUIECKOTO B3alMOCBS3HU
MMOHUMaHHe CYILIHOCTHU MaTepuana. paccMaTpuBaeMBbIX
OCHOBHBIX NOHATHI U | U3JaraeMbIX -CII0COOHOCTD IIPOLIECCOB "
KaTerOpHuii; BOIIPOCOB; YCTaHABJIUBATh U | SIBJICHUH, TOYHOE




-HETIOHUMaHHe
CYILIIHOCTH
JIOTIOTHUTEIBHBIX
BOIIPOCOB B paMKax
3aJIaHnM;

- OTCYTCTBUE YMEHUS
BBITIOJHSATh
MIPAKTUICCKHE
3a/laHusl,
MPeAyCMOTPEHHBIE
MPOTrpamMMoit
JTUCIUILTAHBL,

- OTCYTCTBHE
TOTOBHOCTHU
(cmocoOGHOCTH) K
JTUCKYCCHH Y HHU3KYIO
CTETICHb
KOHTaKTHOCTH.

- HCYBEpPEHHBIE U
HETOYHbIE OTBETHI Ha
JIOTIOTHUTEIIbHBIC
BOIIPOCBHI;

- HEJ0CTaTOYHOE
BIIQJICHUE
JIMTEPaTypou,
PEKOMEHIOBAHHOM
porpaMmon
JUCLIUIINHBL,

- ymeHue 6e3 rpyObIx
1117 (T pemarp
IIPAKTUYECKUE
3a/1aHMA, KOTOpBIE
CJIEIyET BBIIIOJHUTD.

OOBSICHATH CBSI3b
MPAaKTUKA U TEOPHUH,
BBISIBIISITh
MIPOTUBOPEUHS,
poOIeMbI u
TEHCHIINH PA3BUTHS;
- TpaBWIbHBIE U

KOHKpETHBIE, 0e3
rpyObIX OIINOOK,
OTBETHI Ha
MIOCTABJICHHBIC
BOTIPOCHI;

- yMEHHE peuarb
MPAKTHYECKHE
3a7aHus, KOTOpBIE

CJIeIyeT BBITIOJIHUTB;
- BJIAJICHUE OCHOBHOM
JIUTEpaTypoi,
PEKOMEHIOBAHHOU
IpOrpaMMon

TV CLUTIIUHBI;

- HaJ4Ke
COOCTBEHHOM
000CHOBaHHOM
MO3ULINH
o0cyXmaeMbIM
BOIIPOCAM.
Bo3moxHBI
HE3HAUYUTEJIbHbIC
OTOBOPKH u
HETOYHOCTHU B
PaCKpBITUH

1o

3HaHUE OCHOBHBIX
IIOHATUH B paMKax
00CyXTaeMbIX
3aJIaHuM;

- CIIOCOOHOCTD
yCTaHaBIIMBATh u
00BACHATH CBS3b
MIPaKTUKU U TEOPHUH;

- JIOTHYECKH
IIOCJIEIOBATEIIbHEIC,
cojiep)KaTeNbHBbIE,
KOHKPETHBIC u
HCUYEPIIbIBAIOIINE
OTBETHI Ha BCE
3aJlaHusl, a TakKkKe
JIOTIOJIHUTEIIHbHEIC
BOITPOCHI
9K3aMEHaTOoPa;
- yMEHHE
MPaKTUYECKHE
3aJIaHus;

- CBOOOHOE
HCIOIb30BaHUE B
OTBETaX Ha BOMPOCHI
MaTepuaioB
PEKOMEHTIOBAHHOM
OCHOBHOH u
JIOTIOJTHUTEITLHOM
JUTEPaTypHL.

pemars




OTJIENTBLHBIX
MOJ0XKCHUH
BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Onenka Onenka Onenka Onenka

«HEy/10BJIETBOPHUTE] | «y1OBJIETBOPUTEIbH «xopomuio» / «OTJIHIHOY /

bHO» /He 3aUTEHO 0» / «3aYTEHO» «3aYTEHO» «32YTEHO»

9. YueOHO-MeTOAUYeCKOEe U MH()OPMAIITUOHHOE 00ecTiedyeHHue TN CIIUTIIUHbI

OcHoBHasi IMTEpPaTypa N0 MUKPOOUOJIOTHH

1. MukpoOunoorus, BUPYCOJIOTHs: PYKOBOJCTBO K MpaKTUYECKUM 3aHATUsM : yueb. [Tocobue 3BepeB B.B. [u ap.]; mox pexn. B.B. 3Bepena,
M.H. Boituenko - M. : TDOTAP-Menua, 2017. - 360 c. - ISBN 978-5-9704-4006-3 - Tekcr : anexrponnsiii // ObC "KoncynbTaHT cTymenTa : [caiit]. -
URL :http://www.studentlibrary.ru/book/ISBN9785970440063.html

2. Kysnenona, E.A. MukpoOuonorus: yueoHoe mocodue : B 2 4. / E.A. Ky3nenona, A.A. KuszeB ; MunuctepcTBo 00pa3oBaHusi U HaAyKU
Poccun, KazaHckuii HallMOHANBbHBIN HCCIEIOBATENbCKUN TEXHONOTHYeCKU yHuBepcuteT. — Kazanwp : KaszaHckuii HayyHO-HMCCIEI0BATENbCKUI
texHosnornueckuii yausepcutetr (KHUTY), 2017. — Y. 1. 88 ¢. Tabux., rpad., wia. URL: http://biblioclub.ru/index.php?page=book&id=560675

3. NBuaros, A. JI. MukpoOuosnorus : monorpadus / MisuatoB A. JI. - Mocksa : M3natensctBo ACB, 2013. - 120 c. - ISBN 978-5-93093-
918-7. - Texcr : anexkrponnslii / DBC "KoncynbranT cryaenta” : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785930939187.html

4. 3BepeB, B. B. MukpoOuomnorus, Bupycomnorus : yued. mocodue / moxa pen. 3sepesa B. B. , boituernko M. H. - Mocksa : TDOTAP-Menua,
2019. - 368 c¢. - ISBN 978-5-9704-5205-9. - Tekcr : onektponnsii // DBC "Koncymprant crymenta" : [caiir]. - URL
https://www.studentlibrary.ru/book/ISBN9785970452059.html a) ocHOBHas muTEepaTypa Mo OMOTEXHOIOTUH

S.buorexHonorust [IneKTpoHHBINA pecypc]: yuebnuk / mon pen. Komoaszuoit B.A., CamorpyeBoit M.A. - M.: I'DOTAP-Menna, 2020. Pexxum
nocryma: http://www.studentlibrary.ru/book/ISBN9785970454367.html

6.OCHOBBI OMOJIOTHYECKOM 0€30MacHOCTH [ DNeKTpoHHBIN pecypc]: yaeOHoe mocodue / [{pixan JI. b. - Poctos 0//1: U3a-Bo FODY, 2018. Pexxum
nocryma: http://www.studentlibrary.ru/book/ISBN9785927530625.html

7.broKkOHBepCHs paCTUTENBHOIO ChIPbs [ DNEKTPOHHBIN pecypc]: yuebHoe nocodue / Hukudoposa T.A., Bonomun E.B. - OpenOypr: OI'Y, 2017.
- http://www.studentlibrary.ru/book/ISBN9785741017814.html



8.bypoga, T. E. Dxonmornueckas 6morexnosorus : yue6. mocooue / T. E. Byposa, O. b. IBanuenko - Cankr-nerepOypr : [TMOP/], 2018. - 176 c.
- ISBN  978-5-98879-204-8. - Tekcr : omekrponnbii // DOBC  "KoncymeranT  crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785988792048.html

9..llenkynos, C.H. I'enernueckas umxenepus : yaeoHoe nocooue / C.H. lllenkynos. — 13x. 4-oe, cre-peot. 3-my. — HoBocubupck : Cubupckoe
YHUBEpCUTETCKOe  m3aartenbcrBo, 2010. — 514 c¢. : wm, Tabm, cxem. — Pexum gocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=57527

10.ITax, N.B. BBenenue B OuorexHonoruro : ydebHoe mocobue : [16+] / M.B. Ilak, O.B. Tpopumon, O.A. Benmuko ; TromeHckuii
TOCy/IapCTBCHHBIN YHUBEPCUTET. — 3-€ U3]1., iepepad. u jon. — Tromens : TromMeHckuit rocynapctBernblid yauBepenuteT, 2018. — 160 c. : un. — Pexxum
nocryma: o nmoamucke. — URL: http://biblioclub.ru/index.php?page=book&id=567615

JlononHUTENbHAS IUTEPATYpa [0 MUKPOOHOIOT HH:
1.JIykomckas K.A. Mukpo6uosorusi ¢ ocHoBamu Bupycojoruu. M. 1987.
2.00m1as 1 caHuTapHask MUKPOOHOJIOTHS ¢ TEXHUKOW MUKPOOHOJIOTMYECKUX HccienoBanuii. M.: Meauruaa 2004. 576 c.
3.Inerens I'. O6mas mukpodbuonorus. M.: Mup. 1987.
0) JOMOJIHUTENbHAS TUTEpATypa M0 OMOTE3HOIOTHH
4. bnnnoB H.II. OcHoBsl 6notexHonoruu. Usnarensckas pupma »Hayka», CIIBY, 1995.
5.buorexnonorus. Yuebnoe nocodue st Byzos B 8 kuurax. ITon pepakuueit nen. H.C. Eroposa, B.J[. CamywioBa. —M.: Beicmas mkomna, 1987

6.bome H.A. OcHoBbl 6uoTexHonoruu pactenuii. — Tromenb.: TroM['Y, 2007. — I'pud YMO.

7.Poros U. A. IIumesas onorexuonorust, B 4-x ku.Ku.1.0OcHoBeI umesoi Onorexuonorun Koioc, 2004

8.Anp6ep Caccon. buotexnomnorus: CepiueHus u Haaexabl. M.: Mup, 1987.

OcHoBbl 6noTexHosoruu. B 2 4. Yacte 1 : yueOHMK M MPaKTUKYM Ui CPEAHET0 NMpodeccuoHalbHOro oOpasoBanus / moj obmen penaxmueit H.
B. 3arockunoii, JI. B. Hazapenko. — 2-e u3za., ucmp. u non. — Mocksa : U3natensctBo FOpaidit, 2019. — 162 ¢

9.0cHoBBI OnoTexHOMOTHH. B 2 4. YacTh 2 : y4eOHUK U MPAKTUKYM JIJIsl CpETHETo nmpodeccro-HanpHoro oopazosanwst / JI. B. Hazapenko [u ap.]
; mox obmeit penaxiueit JI. B. Hazapenko, H. B. 3aro-ckunoit. — 2-e usna., ucnp. u joi. - Mocksa : MU3garensctBo HOpaiit, 2019. — 219 c.

B) %JIEKTPOHHBbIE OMOJINOTEYHbIEe CHCTEMBI, ¢ KOTOPbIMH Yy COI'Y nMeeTcs neliCTBYIOIIHUIA 10TOBOP, COBPeMeHHbIe MPo(deccoHaIbLHbIE
0a3bl, THPOPMALMOHHbIE CIIPABOYHBIC CHCTEMBbI:

1. IBC «YuuBepcurerckasi 6udanoreka ONLINE (https://biblioclub.ru/)

2. IBC «KoncyabTanT cryaenTa» CTyaeH4YecKasi 3JIeKTPOHHasi OM0JINOTEeKA 0 MeANIMHCKOMY U (hapManeBTHYECKOMY
00pa3oBaHNIO, 4 TAKKE M0 €CTECTBEHHBbIM H TOYHBIM HaykaMm B 1ejiom (http://www.studentlibrary.ru/)



3. IBbC «lOpaiiT» — o0pa3oBaTe/ibHAA Cpeaa, BKIKYAKIIASA BUPTYAJbHbIA YMTAJIbHBIN 32J1 YUeOHUKOB U Y4eOHbIX MOCO0UI OT
aBTOPOB W3 BeAylmmx By30B Poccun mo BceM HanpasiieHusiM U cnenuaibHocTsaM (https://www.biblio-online.ru/)

4. Hayunasi a1ekTponnas ouoanorexka eLI-BRARY.RU (www.elibrary.ru/).

S. BupryanbHblii yMTANBHBIN 3241 AuccepTannii 1 apTopedeparos PI'B (dvs.rsl.ru) — perucrpanusi 1 10CTyll TOJIBKO B 3aJ1e
3JIEKTPOHHBIX PecypcoB.

6. YHuBepcanbHasi 6a3a JaHHBIX YJIEKTPOHHBIX Nepuoanyeckux usaanuii East View (eastview.com) (https://dlib. Eastview.com/)

7. JJIeKTPOHHBIE pecypcbl n3aarenbersa Springer Nature (http://link.springer.com/)

8. DJIeKTPOHHAsl MeAUuIIUHCKast Oudanoreka «Koncyabrant cryaenta» (http://www.studentlibrary.ru) nocrynna c Jio6oro
KOMIIBIOTEPA MOCJIe PerHCTPAlM YUTATEJISA B 3a71€ 3JIeKTPOHHBIX PeCcypcoB.

9. DaexTponHbie kHUru Springer Nature 2011-2017 rr.: (springerlink.com)

10. IBC «IOpaiiT» — oOpa3oBaTe/ibHas cpela, BKJINYAKIIAA BUPTYAJbHbIN YATAJbHBIN 32J1 y4eOHUKOB M y4eOHbIX 10CO0UI OT

aBTOPOB U3 BeAymmx By30B Poccuun mo Bcem Hanpasiienusim u cnenuaiabHoctsaM (https://www.biblio-online.ru/)10. MarepuaabHo-
TeXHHYecKoe ofdecneyeHne TMCHUIIHHbI

10. MaTepuajabHO-TEXHUYECKOE 0OecrieyeHHe AU CHUITUHBI

3aHsATHS 0 JUCHMILIUHE MPOBOJATCS B ayAUTOPUSIX, 00€CIIEUEHHBIX KOMITBIOTEpaMH, HMEIOIIUMHU JOCTYH K ceTH MHTepHeT, HHTepaKTUBHBIMU
JIOCKaMU U MYJIbTUMEIUIHBIM 000pynoBaHreM. B 00pa3oBaTeibHOM MPOIIECCE UCTIONB3YIOTCS :

Y4eOHble ayTMTOPUU JIJIsl TPOBEICHUS 3aHATHI JEKIIMOHHOTO TUIIA: MPENOoJaBaTENbCKUIl CTOM, CTYM, CTONBI 00YyJarOIIUXCs, CTYbs, Kadenpa,
KJIaCCHAs T0CKA, MYJIbTUMEIUHHBINA KOMIUTEKC (TPOEKTOP, SKPaH), HOYTOYK, KOJIOHKH; MporpamMmmHoe obecrieuerue: Microsoft Windows 7 Professional,
Microsoft Office Standard 2016, 7-zip, WinRAR, Adobe Acrobat Reader, STDU Viewer, Mozilla Firefox, Google Chrome, Kaspersky free (cBoboHOE
[10). (dbakynbpTeT XUMHUH, OMOJOTUU ¥ OMOTEXHOJIOTUH, ayauTopus 604)

VY4eOHble ayIUTOpUU AJIs IPOBEACHHS 3aHATHI CEMUHAPCKOTO THUIIA, TPYNIOBBIX U WHAMBHUAYalb-HBIX KOHCYIbTAIIUNA, TEKYIIETO KOHTPOIS U
MIPOMEKYTOUYHOM aTTECTAlllH, a TAKXKE CAMOCTOSTENb-HOW paboThl 0OYUYaIOMIMXCS: MPENoIaBaTeIbCKUI CTOMN; CTYI; CTOJIBI OOYYarOIIUXCS; CTYIIbS;
kadenpa; K1accHas JOcCKa, MyIbTUMEIUNHBIN KOMIUIEKC (MIPOEKTOpP, IKpaH), HOYTOYK, KOJIOHKHU, porpamMmmMHoe obecriedenue: Microsoft Windows 7
Professional; Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
free (cBobomnoe I10); mukpockon «Mukpomesn 1Bap.2-25»; 6unokynsap «bM-51-2»; obwektuB-Hacaaka 0,5X; oObekTHUB-Hacagka 2X; TepMocCTar
anekTpudeckuii cyxoBo3aymHbiii TC-1/80 CITY; Bechl aHamWTUYECKHE, BECHI alTEUHBIE, CIIEKTPOCKOI, XOJIOoMuIbHUK «HAe3uT»; O0aHs BoasHAs C
M TKoM; mnTKa anektpuueckas SUPRA HS-110; aBropckuii repbapuii; KOJUIEKIUS CEMSH; KOJUIEKIIHS CEMSH; KOJUIEKIMSI InIIeK ((ha-KyIbTeT XUMUH,
O6uosIoruu 1 OMOTEXHOJIOTHH, ayaAuTopus 610 pakyabTeT XUMUHU, OMOJIOTUH U OMOTEXHOJIOTUH, ayauTopus 610)

JlaGopaTopuu: KOMITBIOTEPHBIE KJIACCHI: MPETOAaBaTENbCKUIA CTO; CTYI; CTOJIBI 00YUAIOIINXCS; CTY-JbsI, Kadeapa; KjaccHas T0CKa.

O6opynoBanue: KoMnbploTepsl 11sl KOMIBIOTEPHOTO KJIacca B KOMIUIEKTE, HCTOYHHUKH OecriepeOoiHOro muTanus, [ppon, KoMMyTaTop JUIsl Kjlacca
D-Link DGS-10240, untepaktuBHas gocka 78%(1702070/15112/11344/2+ npoexrop Beno MX503).



[Tporpammuoe obecneuenue: Microsoft Windows 7 Professional; MicrosoftOfficeStandard 2016; 7-zip; WIinRAR; AdobeAcrobatReader;
STDUViewer; MozillaFirefox; GoogleChrome; Kasperskyfree(ceobomgnoe I10); KoHCynabTaHT IIIIOC; JE€MOHCTpPAIIMOHHBIE U Y4eOHO-HArJISIHBIC
nocobust (Buaeonpe3eHTanus(PpaxyIbTeT XUMHUH, OMOJIOTHH ¥ OMOTEXHOJOTHH, aynuTopus Ne614)

bubnmorteka, B TOM 4HCie YUTATIBHBIN 3a1: cTOJBL, cTyNbs; [1IK oOy4aromuxcs, ¢ mporpaMHbIM obecrieueHreM, BBIXOJ0OM B ceTh MHTepHeT u
JIOCTYIIOM B AJICKTPOHHYIO 00pa3oBateiabHyo cpeay COI'Y.

ITporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WInRAR; Adobe Acrobat Reader;
STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free (Cso6oatoe I10);

OBbC «YuuBepcuterckas oudanoreka ONLINE» https://biblioclub.ru;

OBC «KoHcynbTanT cryaenTay http://www.studentlibrary.ru cTyaeHueckas 3JeKTpoHHast OMOIMOTEKa 0 MEAULIMHCKOMY U (hapMalieBTHYECKOMY
00pa30BaHMIO, a TAKXKE TI0 €CTECTBEHHBIM U TOYHBIM HAyKaM B IEJIOM;

ObC «OpaiiT» - 06pazoBaTenbHas Cpe/ia, BKIIOYAIOIIas BUPTYAIbHBIN YNTAIBHBIN 3a]1 y4eOHUKOB U Y4eOHBIX TOCOOMIA OT aBTOPOB U3 BEIYILIUX
Byx0B Poccun 110 BceM HampaBJIeHHUsIM U CIICIHAILHOCTSIM Www.biblio-online.ru;

JICMOHCTpAIIMOHHBIC M y4eOHO-HATIIAAHbIE TTOCOOUs (Buaeonpe3eHTanus r. Bnagukas kas,l{eperenn/Baryruna, 1. 16/19



