MHHUCTEPCTBO HAYKH U BbICHIET'O OBPA30OBAHUS
POCCHUCKOU ®EJNEPAIINU

PEAEPAJIbHOE TOCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJII:}[OE YYPEXJIAEHUE BbICHIEI'O OBPA3OBAHUS
«1OHELIKUU I'OCYIAPCTBEHHBIY YHUBEPCUTET»

KA®EJIPA ®U3UOJIOT'U PACTEHUI
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PABOYASI [IPOTPAMMA JHCIAILINHDI
«MOJIEKYJISIPHASI MUKPOBHO.IOT HShy

YKpynHeHHas rpyIIa HarnpaBIeHHH 06.00.00 bronoruyeckue Hayku
IIOATOTOBKH

ITporpamma Beiciero o6pa3oBaHus IporpamMMa MarucTpaTrypbl
Hanpasnenue noarorosku 06.04.01 buonorus
Marucrepckas nporpamma buonorus

®opma o0yueHus O4YHasi; O4YHO-3a0YHas

Pabo4as nporpamma ajantiupoBaHa IS AL
C OrpaHMYeHHBIMH BO3MOXXHOCTSIMU 3JI0POBbS ¥ HHBAJIUIOB

Jdonenk 2023



Paboyas nporpavma nucummmHEl «MoneKyispHas MHUKPOGHOIOTHS) TS
00y4aroImXxcst 1Mo HanpasjIeHUuIo noarotoBku 06.04.01 bronorus, Marucrepckux
nporpamm  «buonorus»,  coctaBneHa Ha  OcHOBaHMHM  (DenepalbHOrO
rOCYIapCTBEHHOr0  00pa30BaTeNbHOrO CTaHAApTa BBHICIIETO OOpPAa30BaHUS —
Marucrpatypa 1o HanpasjieHHIO noarotosku 06.04.01 buonorus, yrBepxaeHHOro
npukasoM Munucrepersa oGpasoBanus u Hayku Poccuiickoit ®enepanun ot 11
aprycra 2020r. Ne 934 (¢ msm. um mom.), Ilopsnka opraHM3amuu y4ebHOro
mpolecca B 00pa3OBAaTENBHBIX OPTraHM3aLMsAX BBICIIETO OOPA30BAHHA OT
06.04.2021 r. Ne 245, B COOTBETCTBMHM C Y4eOHBIM ILUIAHOM, YTBEPXACHHBIM
YuensiM coBetom ®I'BOY BO «JlonI'Y» 115 OYHON ¥ OYHO-3304HOM bopm
oOyuenus B 2023 r.

Pa3paboTuuk:

CTapIUMi npenojaapaTenb Kadeapbl pU3MOIOruK pacTeHyil,
KaHz. 6MoJ. HayK O. B. Yemepuc

PaGouyast nporpamma yTBepx/eHa Ha 3aceanuy kadeapsl GU3HONOTHH PaCTeHHIt
IIporokon ot «31» mapra 2023 roza Ne 13a

H.o. 3aBenyromero xadeapoit ﬁ . K. Jlemuenko

COI''TACOBAHO

Jlexan Guonorudeckoro dakyasreTa

W’ O. C. I'openkuii

\
«31» M%LTa 2023 1

COI'TACOBAHO

YyebHo-MeToqryecKasi KOMUCCHs OUOIOrMYECKOro
¢akynsrera (IIpotokon ot «31» mapra 2023 r. Ne 8a)
[Ipencenarens

Zz/ E. C. Cepreesa

«31» mapra 2023 r.



1. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII BO

HucuunnuHa «MosekyisipHas OuOoJIOTHs» BKJIIOYEHA B BAapUAaTHBHYIO 4acTh,
(dopMupyeMyr0 ydyaCTHUKaMU O0Opa30BaTENIbHBIX OTHOILUEHWM, Yy4eOHOro IUIaHa
HanpasieHus noarotoBku 04.04.01 buomnorus.

W3ydyenne naHHOW JUCIUIUIMHBI OCHOBBIBAaeTCS Ha 0a3e MpOrpaMMbI
OakanaBpuara: «buoxumus», «l'eHernka», «Mukpoobuonorus», «MonekyispHas
Oouonorusi», a TakkKe COMYTCTBYIOUIMX JUCHMIUIUH «COBpeMEHHbIE MPOOIEMBI
ouonorun», «COBpeMEHHBIE METOIbI MOJICKYJIIPHON OHMONIOTUWY». 3HAHUS U YMEHHUS,
MOJIYYEHHBIE B XOJI€ U3yYEHUs TUCUUILTUHBI « MoneKyIsipHas OUONOTUsS» SBISIOTCA
OCHOBOM I HW3Y4YEHUS NOCIEAYIOMMX AUCHUIUIMH: «COBpEMEHHas 3KOJIOTHS WU
rJI00aNbHBIE  DKOJIOTUYECKUE MPOOJEMBbI»; HCIONB3YIOTCS MPH  HAMUCAHUH
MarucTepCcKoOu IuccepTanuy.

2. OIIMCAHME JUCHUIIJINHBI

Haumenosanue nokazamens Xapaxmepucmuka OucyuniuHbl
YKpylHeHHas rpymnna HAIPaBIICHUI
IOITOTOBKH 06.00.00 Buosiornueckue HayKu
Hamnpapnenue noaroToBku 06.04.01 buonorus
[Tporpamma BeICIIIEro 0Opa3oBaHUs Marmcrparypa
Marucrepckas nporpamma buonorus
JucnuruinHa 6a30Boi / BApHATUBHOW YaCTH BapuaruBHas yacte, popmupyemas
00pa30BaTeILHON MPOTrPaMMBI y4acTHUKaMU 00pa30BaTeIIbHBIX OTHOIICHUN
ouHas opma 3aouHas Gopma
o0yueHus o0y4yeHUs
KonunuecTBo 3aUeTHBIX €IUHUIL 2
OO111ee KOIMYECTBO YacOB 72
['ox moaroToBKM 2 2
Cemectp 3 3
KonngecTBo conepkaTrenbHbIX MOLYJIEH 1 1
HenenpHOE KOTUYECTBO YaCOB JIJISI OYHOU
dbopMbI 00yUEHHS:
ayJIUTOPHBIX 2 1
JIEKIIMOHHBIX 1 0,5
MPAKTUYECKUX, CEMHUHAPCKUX — -
Ta00paTOPHBIX 1 0,5
CaMOCTOSITENILHOM pabOTHI 2,75 3,625
WHAWBUIYalIbHbIC 3a1aHUS — -
dopma MPOMEKYTOUHOM aTTECTAUH JK3aMEH




3. HEJb U 3AJJAYU JUCHUIIJIMHBI

Heab AMCUUIIMHBI:

[lonyyenue 3HaHMI 00 OCHOBHBIX COBPEMEHHBIX METOJaX pPabOThl C
HOCUTEISIMM TE€HETHYEeCKOM UuHGpOpMaluu B KIETKaX MUKPOOPIaHU3MOB —
moiniekynamu JIHK n PHK, BbigensiemMbpIMu U3 3KCIIEpUMEHTAIBHBIX OOpa3LOB MpHU
OMOXMMHYECKUX, MOJIEKYJISIPHO-OMOJIOTOUECKHUX, Te€HHO-UHKEHEPHBIX U
HKOJIOTUYECKUX MCCIEAOBAaHUAX OakTepuil U apxei; (OpPMUPOBAHHE HABBIKOB
MO3BOJIAIOIIMX UCIIONB30BATh ITOJIyYEHHbIE 3HAHUS JJISl PELLEHUS] YUYEOHBIX U HAy4HO-
UCCIIEIOBATENbCKUX 3a7ad B 00JAaCTH OWOTEXHOJIOTUH, HKOJIOTUU, TE€HETUKU U
($U3MOIOTMH MUKPOOPTaHU3MOB.

3agauM QIMCUMILVINHBL:

- IOJIyYE€HHUE TEOPETUUECKUX 3HAHUN U (POPMHUPOBAHUE HABBIKOB, KACAOILIUXCS
IPUHIMIIOB pa0OThl C HYKJIEMHOBBIMH KHUCJIOTaMU OakTEpHii, apxel, BKIIOYas HX
BbIICJICHHE, MEUEHUE, THOPHUIU3AIUIO U CEKBEHUPOBAHMUE;

- IPOBEICHUE MOJIMMEPAZHON LIEMHON peakiuu (B T. 4. konmyectBeHHou 1P B
peadbHOM BPEMEHHM) M PA3IUYHBIX THUIOB TIelIb-3JEKTPOPOPE30B HYKICHHOBBIX
KHCJIOT;

- TPUHLUIOB OCYIIECTBICHUS IE€PEHOCAa TEeHETUYECKOoW HHpopMauuu y
IPOKAapHOT C TMOMOIIBI0 TpaHCHOpMaIMK, TPaHCIAYKUUHU, TpaHCcheKuuu (aroBoi
JAHK u koHBIOTaIIUM;

- IOAXOAOB M METONOB OCYIIECTBICHHUS] MOJEKYJISIPHOTO KIOHUPOBAHMS H
MyTareHes3a (BKJIOUasl CalT-HalpaBICHHbII MyTareHes);

- 0COOEHHOCTH PabOThl CO CMEUIAHHBIMU KYJIBTYpaMH MUKpPOOPIaHHU3MOB U
MOJIEKYJIIPHO-TEHETUYECKOTO aHAJIN3a CIIOKHBIX MUKPOOHBIX COOOIIECTB.

4. IIEPEYEHDb IIVIAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110
JAUCHUIIVIMHE (MOAYJIIO), COOTHECEHHBIX C IINTIAHUPYEMbBIMH
PE3YJbTATAMU OCBOEHUS OBPA3OBATEJbHOW NPOI'PAMMBI

B pesynbrare ocBOeHHS M3yUeHHUS AUCIUIUIMHBI Yy OOYYaroMIerocsl TOJKHBI
OBITH C(HOPMUPOBAHBI KOMIIETEHITUU:

Ynuaepcaﬂbnbte Komnemenuuu:

HaumeHoBaHue KkaTeropum (rpyninbl) yHUBepcaJbHbIX KOMIIETEHIUI:
«Cucmemnoe u Kpumuueckoe moviiiieHue

Crnioco0eH oCcylIecTBIATh KPUTHUECKUN aHaIu3 MPOOJIEMHBIX CUTyalluii Ha OCHOBE

YK-1 N N
CHUCTCMHOTI'O IMoAX0aa, BBIpa6aTBIBaTB CTPATCTUIO ACUCTBUU

Oowenpopeccuonanvnvie komnemenyuu (OIIK):

OIK-1 CriocobeH HWCMob30BaTh ¥ MPUMEHSTH (PyHIaMEHTAIbHBIE OHOJOTHUCCKUE
MPE/ICTABICHUS M COBPEMEHHBIE METOOJIOTHYECKHE TTOIXObI ISl TIOCTAHOBKH U
pEIIEHNUs HOBBIX HECTAHIAPTHBIX 337124

OIIK-5 Crioco0eH y4acTBOBaTh B CO3[JaHUU U pPeall3allii HOBBIX TEXHOJOTHI U KOHTPOJIE
WX DKOJIOTHUECKON 0E€30IMaCHOCTH C UCIOJIB30BAHHUEM KUBBIX 00BEKTOB




Ilpogheccuonanvnvie komnemenyuu (11K):

IK-1.

CriocobeH NpUMEHSATh METOJMYECKHUE OCHOBBI IPOEKTUPOBAHUS, BbINOIHEHUS
MOJIEBBIX W JTAOOPAaTOPHBIX OHMOJIOTUYECKHUX,
UCIOJIb30BAaTh COBPEMEHHYIO amlaparypy W BBIYMCIUTEIbHbIE KOMIUIEKCHI (B
COOTBETCTBHUH C HANPaBJIEHHOCTHIO (MIPOpUIEM) IPOrpaMMBbl MaruCTPaTyphl)

AKOJOTMYECKHUX HCCICIOBaHUM,

I1K-5.

Cnocoben

OpraHM30BbIBATH U
OKpYKaroIlel Cpeibl ¢ MPUMEHEHUEM IPUPOI00XPAHHBIX OMOTEXHOIOTHIA

OCyHICCTBIIATH

MOHUTOPHUHT COCTOsAHUA

]_IOCTI/I)KGHI/IG KOMH@T@HHI/Iﬁ OLCHUBACTCI Ha OCHOBC

COOTBCTCTBYIOIINX UM PC3YJILTATOB 06yquH51.

Nuaukatopsl

JOCTHKCHUHA KOMHeTeHHI/Iﬁ H PeE3YIabTaThbI

HHAUKATOpPOB H

00y4eHus.

JlocTmkeHrne KOMIETEHIIMM OLICHMBAECTCSI HAa OCHOBE TaKUX WHAMKATOPOB U
COOTBETCTBYIOILIUX UM PE3YyJbTaTOB O0YUECHUS

Karteropuu YHuBepcaiabHbIe HNuaukaropsl PesyabTaThl 00yyeHus
YHHBeEpPCaJbHBIX KOMIIETCHIIUH
KOMIIeTeH M
Cucremuoe n | YK-1. Cmoocoben | YK-1.1. 3HaeT METOAMKY IOCTaHOBKHU
KPUTHYECKOE OCYILIECTBIISATh AHanuzupyer e W OINpPENeNIeHUs] CII0COO00B
MBIILIICHUE KPUTHUYECKHH aHAIN3 | IPOOJIEMHYIO €€ TOCTH)KEHUs
MPOOJIEMHBIX CUTYAaLHIO Kak | YmMeer OINpeaeInuTh CyThb
CUTyalluli Ha OCHOBE | CUCTEMY,  BBIABIIAA | MPOOJIEMHON CUTYAIlMH M 3TaIlbl
CUCTEMHOTO €€ COCTaBJIAIONINE U | €€  pa3pelieHus ¢  y4eToM
MIOJIX0/12, CBA3M MEXIY HUMU. | BapUATHBHBIX KOHTEKCTOB
BbIpa0aTHIBATH YMmeer ocCylIecTBIATH  cOop,
CTPAaTETHIO CUCTEMAaTH3alNIO0 U
JNEUCTBUI KPUTHYECKUI aHaau3
uHpopManuu, HEO00XO0IUMOM
s BBIpaOOTKM  CTpaTeruu
NEUCTBUA MO  pa3pelICHUI0
poOJIEMHON CUTYyalluu
YK-1.2. Ymeer OLICHUBATh
OcymectBiser aJIeKBaTHOCTb U JOCTOBEPHOCTH
MOMCK  BapHaHTOB | HHQOpMAaUK O MPOOIEMHON
peleHus CUTYyalluH, paboTtath c
ITOCTaBJIECHHOMN IIPOTUBOPEYNBOI MHpOpMarueit
poOIeMHOI U3 pa3HbIX UICTOYHHUKOB
CUTyallid Ha OCHOBE | YMeeT HaXxOAWUTh  pellIeHue
JOCTYIHBIX npoOJeMHON  CUTyallMd  Ha
HCTOYHMKOB OCHOBE JIEHCTBUH,
uHpOpMaLKH. HKCIIEPUMEHTA U OIbITA
Omnpenemnsier B | YMeeT OnpeesuTh BO3MOKHBIE

pamKax BbIOpaHHOTO
QITOPUTMa BOTPOCHI
(3amaun),
MTOIJIeXKAIITIE
JlaJbHEUIIEeN
paszpaboTke.

BapHUaHTHI pereHus
npoOJIeMHON ~ cUTyaluu  Ha
OCHOBE aHalIM3a TMPUYUHHO-

CJIIECTBEHHBIX CBI3EU




[Ipennaraer
CIIOCOOBI ux
peleHus.
YK-1.3. Ymeer OCYLIECTBUTD u
Pa3zpabarsiBaer apryMEeHTUPOBATh BBIOOD
CTpaTEruIo CTpaTeruu o PELIECHHIO
JIOCTHXKEHUS poOIeMHOM CUTYyalluH,
MOCTABJICHHON LENM | IOHMMasi  [PEUMYIIECTBA U
Kak HEJIOCTAaTKU BBIOpAHHOU
MOCJIEN0BATEIBbHOCTD | CTPATETUH
1I1aroB, npeasuas | Ymeer — paspaboTarh  IUIaH
pe3yibpTarT KaxJIoro | neicTBUM o pELIEHUIO
U3 HUX M OLEHHUBAs | mpoOJeMHOMN CHTYAIlWH,
UX  BIMAHHA  HA | OIpEIeIiss u OIICHUBAS
BHEILHEE OKPYKCHHUE | MPAKTHICCKUE MOCJIEACTBUS
IJITAHUPYEMOM peanm3anuu JIeUCTBUN o
JEATEIbHOCTH WM Ha | pa3peuieHuto poOIeMHO
B3aWMOOTHOILICHUS CUTYyaINH
Y4aCTHHUKOB 3TOMU
JIEATEIIbHOCTH.

OomenpodeccuoHanbHbIE

HNuauxkaropsl Pe3ysabTarbl 00yuyeHus

KOMIICTCHIIUH

OIIK-1. Cnocoben
UCTIOJIB30BaTh M TPUMEHSTh
(byHI1aMeHTaJIbHbIE
OHOJIOTHYECKHUE
MIPEJICTABICHHUSI 1
COBpEMEHHBIE
METO/I0JIOTHUECKHE
MTOAXOBI JUISl TOCTAHOBKH
U PEIICHUS HOBBIX
HECTaHJApPTHBIX 33]a4

OIIK 1.1.
CrocoOHOCTE
HCIIOJIb30BaTh U
MPUMEHSITh
(GyHIaMeHTaJIbHbIE
OMOJIOTHYECKHUE
MIPEJICTABIICHUS H
COBpPEMEHHBIE
METO/I0JIOTHUYECKIUE
MOIXObI IS
IMOCTAaHOBKH U
pelIeHus] HOBBIX

3HaeT COBPEMEHHBIE aKTyallbHbIE MPOOJIEMBI,
OCHOBHBIC OTKPBITHSI W METOJOJOTHYCCKHE
pa3paboTKu B 00JacTH OHMOJOTHYECKHX U
CMEKHBIX HayK;

YMeeT aHaIM3MpPOBaTh TEHICHLUH Pa3BUTHS
Hay4YHBIX I/ICCJ'IeI[OBaHI/Iﬁ n  MPAKTUYCCKUX
pa3paboTok B n30paHHON chepe
npoeccnoHaIbHON N1eATENbHOCTH, CIOCOOEH
(bopMyITHpOBaTH MHHOBAIIMOHHBIE
OpCAJIOKCHUA IJId PCIICHHUA HCECTAaHAAPTHBIX
3ajay, UCTONb3Ys YIITyOJICHHYIO
O0IICHAYYHYIO ¥ METOJIMYECKYIO JINTEPATypy

Brnaneetr HaBBIKOM AE€I0BBIX KOMMYHI/IKaI_II/Iﬁ B

HECTAHIAPTHBIX | MEKIUCIHUILTHHAPHON ayJIUTOpPUH,
3aja4 NpEeACTaBICHUs U 00CYKIEHUS MpPelaraeMbIX
peneHui.

OIIK-5. Cniocoben OIIK-5.M-1 3Haer TEOPETUYECKHE OCHOBBI u
y4acTBOBATh B CO3JAHUU M | YMEHHE TPUMEHSATH | MPAKTHUECKHUHA OTTBIT WCTIOTb30BaHUS
peann3ay HOBBIX 0a30Bble IPUHLUIBI | PA3TUYHBIX  OHOJOTMYECKHMX OOBEKTOB B
TEXHOJIOTUH W KOHTPOJIE UX ¥ METOIBI MIPOMBITIICHHBIX OMOTEXHOJIOTHYECKIX

HKOJIOTUYECKOM OpraHu3aIu mporeccax
0€30I1acHOCTH C HAY4HOTO 3HaeT TEepPCHEKTHUBHBIE HAMPABICHUS HOBBIX

UCTIOJIb30BAHUEM JKUBBIX UCCIIEIOBAHMS OMOTEXHOJOTMYECKUX Pa3paboToOK

00BEKTOB

YMeer  NpUMEHSTh  KPUTEPUH  OLICHKHU
s dexTuBHOCTH OMOTEXHOJIOTHIECKUX
IIPOLIECCOB B Pa3IUYHBIX chepax
NeSTeTbHOCTH,

Bnageer ombiToM paboThl ¢ MEPCIIEKTUBHBIMU
JUIsE OMOTEXHOJIOTHYECKUX MPOIIECCOB JKUBBIMU




00BEKTaMH,

B COOTBETCTBHH C

HaIIPaBJICHHOCTBIO IPOrPaMMBbI MAarUCTPATypPhl

Ipodeccnonanbubie
KOMIIETeHIIH U

HNuaukaropsl

Pe3yabTarsl 00y4yeHus

IIK-1. CnocobGeH mNpUMEHATH
METOTUICCKUE OCHOBBI
MPOEKTUPOBAHUS, BBITIOJTHEHUS
NOJEBBIX M JTAOOPaTOPHBIX
OMOJIOTUYECKHX,
3KOJIOTMYECKHUX HCCICIOBaHUM,
UCIIOJIb30BaTh  COBPEMEHHYIO
anmaparypy u
BBIUMCIUTEIbHBIE KOMILIEKCHI
(B COOTBETCTBUU c
HaIPaBJIECHHOCTHIO (MPOdHUIEM)
IPOrPaMMbl MArUCTPATYPHI)

IIK-1.1 TIpoBoauT paboTHI 1O
00paboTKe M aHaATU3y HAy4HO-
TEXHUYECKOH WHpOpMaIUu |
pe3yJbTaTOB UCCIENOBAHUI

3HaeT aKTyaJIbHYIO
HOPMAaTUBHYIO JOKYMCHTAILIUIO
B COOTBETCTBYIOIICH o00nacTu
3HaHWUM, METOAOB  aHajIu3a
HAay4YHBIX JaHHBIX, METOJOB H
CpCACTB IJIaHUPOBAHUA 148
OpraHu3alvi MCCICAOBAHUN U
pa3paboTok

YMeer opraHuzoBaTth cOOp M
H3y4YCHHUE Hay4HO-
TEXHUYECKOH HH(POPMAIH T10
TEME HCCJICIOBAaHNI u
pa3paboTOK, MPOBECTH aHAJIH3
HayLIHI)IX JaHHBbIX, p€3YJII>TaTOB
AKCIIEPUMEHTOB U HAOIIOACHUI

Ymeer OCYILECTBIISATh
TEOPETUICCKHE 0000meHus
HAYYHBIX JTAaHHBIX, PE3yIbTATOB
SKCIIEPUMEHTOB Y HAOJIFOICHUI

IIK-5. CriocobeH
OpPTaHU30BBIBATH u
OCYILIECTBIISITh MOHHMTOPHHT
COCTOSIHUS OKpYKaroIen
CpeIbl c MPUMEHEHUEM
MIPUPOIOO0X PAHHBIX
OHMOTEXHOIOTHIT

[1IK-5.3. [IpoBonut
0aKTEepPHOIIOTHUECKUE
WCCJICIOBAHMUS MPUPOTHBIX
00pasioB

3HaeT OCHOBBI 6aKTepI/IOHOFI/II/I
1 TOKCHUKOJIOIT'NH

Ymeer POU3BOIUTH
OaKTEPUOIIOTHUECKUN u
TOKCHKOJIOTHYECKHUI aHAIIN3

YMeer npou3BOAMTH  3a00p
npoO BOABI, TTOYBHI, BO3AyXa U
OMOJIOTHYECKUX OOBEKTOB JIJIS
OIICHKU 9KOJIOTHYECKOT0
COCTOSIHUS IO THAI30PHBIX
TEPPUTOPUI

IIK-5.5. AHanuzupyet
pe3yibTaThl UCCIIeI0BaHUH
MPUPOJHBIX 00pa3L0B

Ymeer
CTaTUCTUYECKUU
MTOJTYYEHHBIX
COCTOSIHUH
TEPPUTOPUI

MPOU3BOAUTH
aHAIN3
JIaHHBIX 0
IMOHA30PHBIX

Ymeer
COBpPEMEHHBIC
MH(POPMALMOHHbIE TEXHOJIOTHH
" CTeHaTM3UPOBAHHBIC
nporpaMMmbl  Jisi  00pabOTKH
MOJMYYCHHBIX JAaHHBIX W UX
O61oMH(OPMAITIOHHOTO
aHaNIM3a

IMPUMCHSATH

[1K-5.6 Pa3pabaTbiBaeT peectp
AQHTPONOTEHHBIX M MPUPOTHBIX
¢bakxTopoB IKOJIOTHYECKOU
OMACHOCTH,  MPOSIBISIOMIMXCS

Ymeer ¢dbopmupoBath
OTYETHYIO JTOKYMEHTAIlMI0 B
COOTBETCTBHH C TPEOOBAHUAMHU
HKOJIOTHYECKUX HOPMATHBOB




Ha MMOAHAA30PHBIX

TEPPUTOPUSIX

ITK-5.8. [IpoBoaut | 3HaeT mpaBuiia HKCIUTyaTallUU
nabopaTOpHBIE HUCCIEAOBAHUS | AaHATTUTUYECKOTO

U SKCIIEPTH3bl OMOJIOTHYECKOTo | 1a00paTopHOro 000pyI0BaHUS
Marepuaia YMeer MIPOU3BOJIUTH

na0opaTOpHbIE HCCIIEOBaHUS,
3aMepbl, aHaJIU3bl OTOOPAaHHBIX
IIPUPOJHBIX 00pa31oB

I1K-5.14. CosepuieHcTByeT | 3HaeT TmpaBwia pabOTBl ¢

IIPOTOKOJIBI IIPOBEJICHHS | OIMTACHBIMH U 0CO0O0 OITACHBIMH

MOHHTOPHHTa B CBSI3M  C | MUKPOOPTraHW3MaMU

HOSBJICHUEM  HOBBIX  (opM | 3HaeT MeTOabI HACHTH()UKAIUN

MOTCHIIUAIBHO OIIACHBIX | BO30OynuTeneil OakTepuaibHBIX

0M000BEKTOB (BupycoB, | Gonesnei

OakTepui, rpu0oB, | 3HaeT MHCTPYKIMU 10 GOphOe

MHBAa3HOHHBIX BUJIOB PACTEHUH | ¢ 060JIE3HAMY PAaCTEHUI

¥ YKUBOTHBIX) Ywmeer IOJIB30BAaThHCS
MOJICKYJISIPHO-
OMOJIOTHYECKMMH  METOJIaMHU
OIpe/eICHUsT  TOTEHI[HAIBHO
OIaCHBIX OMOJIOTHYECKHUX
00BEKTOB

5.IMTPOTPAMMA JUCIHHUIIJIMHBbI

Tembl

Bonpockl Tembl

1. Beneunue

1.1. BO3HUKHOBEHUE U OCHOBHBIC 3Tallbl PA3BUTHUSL MOJEKYISIPHOU
MUKpPOOHOJIOTHH.

1.2. 3amauyu, NOTEHUUANbHBIE BO3MOXXHOCTH U TMEPCIEKTUBBI
MOJICKYJIIPHON MUKPOOHOJIOTUH U OMOTEXHOJIOTHH.

1.3 TIlpakTuyeckoe HCIIONB30BAHHE PEKOMOMHAHTHBIX IITAMMOB
MHUKPOOPTaHHU3MOB.

2. Kinerounas onosorus

OaxTepuit

2.1. OTnuuus NpoKapuoT U 3yKapuorT.

2.2 ®utoreHus MPOKapHoT.

2.3 DybaKkTepuu U apXxeu.

2.4 Mopdonorust GaKTepuii.

2.5 AnantuBHoe 3HaueHUE GOPMBI KIIETOK.
2.6 Cxema cTpoeHHe OaKTepHaTbHON KIETKH

3. Opranuzanus
MaKpPOMOJICKYJISIPHBIX CHHTE30B
B  OakTepuanbHOW  KIIETKE.
Cunres JIHK

3.1. Opranuzanus renoma u cuate3 JJHK.

3.2 Pa3mepsl ¥ TOTIOJIOTHSI XPOMOCOM OaKTEpHUid.

3.4 PernmkauumonHas Bwika. LMk perumkanuu.
PETUTHKOHA.

3.5 [Mna3mu el 6axTepuii. CoBMECTUMOCTD MIIA3MUIL.

3.6 Jlarepanbhsiii neperoc JJHK — xorbroranus, Tpanchopmanus u
TPAaHCAYKITHSI.

Ilonsarue

4. Opranuzanus
MaKpOMOJIEKYJISIPHBIX CHUHTE30B
B  OakTepuanbHOM  KIIETKe.
Cunte3 PHK u Genka

4.1. Opranu3zanusi TpaHCKPHUIIIUH.

4.2 PHK-nonumepasa.

4.3 TIpoMOTOPBI U TEPMUHATOPHI.

4.4 OnepoH.

4.5 Perynmamusi TpaHCKpUONMHM HA YPOBHE WHHITHAIIUU: OCIIKHU-
aKTUBATOPBbI, OETKU-PENPEccopbl, CUrMa-(haKTOPHI.

4.6 Jlpyrne MexaHW3Mbl PETYIISIIUN TPAHCKPUTIIIHH.




TeMbI

Bonpockl Tembl

4.7 Pubocombl. DI0HTAIMOHHBIN ITUKII.
4.8 I'eneTnuecKkuii KOI.

4.9 Nannmanust TpaHCIsAuU y OaKTepU.
4.10 TepMuHans TPAHCIISIUY.

4.11 dongunr Oelka.

4.12 Jlerpamamusi 6€JIKOB B KJIETKE.

5. Poct " pa3sMHOXEHHUE
Oaktepuii. CUHTE3 KJIETOYHOM
CTEHKH

5.1. Ctpoenue MypeunHa.

5.2 CuHTE3 MypEeHHOBOTO CJI0s OaKTEPHIA.

5.3 [leHNIMIMH-CBSA3BIBAIOIINE OCIKH U UX (DYHKIIHU.
5.4 [IlpoctpaHCTBeHHasi OpraHu3alMs CHHTE3a
OaKTepHaIbHBIN LIUTOCKEIET.

5.5 TeitxoeBbie KUCIOTHL. VIX CHHTE3 U TPaHCIIOPT.
5.6 CuHre3 BHEIIHEH MeMOpaHBbI.

5.7 JITIC, ux crpoeHue, GyHKIIUH, CATHE3 U TPAHCTIOPT.

5.8 Jlunomnporennsl, mopuHsl u Apyrue 6enkun BM. Ux Tpancmnopt u
BKJIIOUEHHUE B MeMOpaHy.

MypeuHa H

6. Poct u pPa3MHOXEHUE
Oaktepuii. [luroknHes

6.1. BeiOop caiita eneHus KISTKH.

6.2 Ocunupyromue OenKu.

6.3 FtsZ u muBummcoma.

6.4 CunTe3 MyperHa KJIETOUYHOM MeperopojKu.

7. Knerounas
mubdepeHnuanys y 0akrepuit

7.1. ITpumeps! 1udhepeHINPOBAHHBIX KIETOK.

7.2 Tloxosiuecst HOPMBI, K30 M SHIOCTIOPHI.

7.3 I'ereponicThl IMAHOOAKTEPHIA.

7.4 Coopynsuuss Kak MoauduKanus KJIETOYHOrO  JIEJICHHUS.
Perynsmus ciopyssiiun y 6anuimt — gocdoperne.

7.5 Coopynsuuss Kak cTauss >KuU3HeHHoro uukia. Craaun
cropyisinuu. OOMeH CUTHajJaMHu MEXIy CIOPAHTMEM U IIPOCIOPO.
7.6 Mopodorenes criopoBbIX 000JI0UEK.

7.7 IlpuunHBI yCTOMUMBOCTH CIIOP K MOBPEXIAIOLINM (PaKTOopam.
7.8 IIpopacTanue criop: CUTHAJIbI, BHI3bIBAIOIIUE TPOPACTAHHE.

7.9 IlocnenoBaTeTbHOCTh COOBITHI TIPU MPOPACTAHUH CITOPBI.

8. JIBmxenue b6akrepuii

8.1. PazHoOOpa3ue MexaHu3MOB JBUKeHUs Oaktepuil. [lnaBanue c
MTOMOIIIBIO KTYTHKOB.

8.2 CrpoeHue >XI'yTHMKa W TNPUHLUUI €ro paboTbl. MexaHM3MbI
KOHTPOJIS TIEPEKITIOUEHHS KTYTHKA.

8.3 COopKa )KT'yTHKOB U €€ peryisiusl.

8.4 MexaHu3Mbl KOHTPOJISI MOpdoreHesa.

8.5 OpueHTanus 6akTepuil B IpOCTpaHCTBE.

8.6 Xemorakcuc. Jlpyrue TakCUCHI.

9. bakrepuodaru

9.1. PacipocTpaHeHHOCTh (paroB B MPUPOJIE.

9.2 ’KuzHeHHbBIE IUKITBI OaKTEPHO(paroB.

9.3 JIuTHUeCKUH U TU30T€HHBINA [[HKII.

9.4 Pa3zButue ara BHyTpHU KJIETKH Ha MMPHUMEPE XBOCTATHIX (haros.
9.5 [Ipunuuns! Mopdorenesa 6akrepruodaros.

9.6 /Ipyrue cemelicTBa OakTepruoQaros.

9.7 DOxkosormyeckoe 3HaueHHE (aroB W UX POJb B SBOJIOLUU
OaxkTepuil.

10. bakrepuu u 6Gone3Hu

10.1. ITpuHIMIBl pabOTHl UMMYHHOH CHCTEMBI.

10.2  Hecnemmduuecknit  UMMyHUTET K  OaKkTepUaIbHBIM
UHQPEKIUAM.
10.3 BocnaimrenpHass peaknms. Centmueckmid  mok. 10.4
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TeMbI

Bonpockl Tembl

Crenuduueckuii uMMyHuTeT. AHTHTENa. [IpUHIMO KIOHATBHON
CEJIeKIUH.

10.4 BzaumopeiicTBue ¢ HecHneU(PUUECKUM 3BEHOM HMMYHHOTO
OTBETA.

10.5 AyTonMMyHHBIE pEaKIIH.

10.6 dakrTopsl maTOreHHOCTH OakTepwii: (AKTOPBI anre3un u
WHBA31H.

10.7 3ammra GakTepuii OT TEUCTBUS UMMYHHOW CHCTEMBI.

10.8 TokcuHbl OakTepuii ¥ UX ACHCTBUE.

11. bakrepuu B ipupoze

11.1 MukpobHoe cooOmiecTBo. DyHKIMOHAIBHAS OpraHU3aIus
cooOmiecTna.

11.2 O6meH cybcTpaTaMu.

11.3 DKonoruYecKue CTPaTerui MUKPOOPTaHH3MOB.

11.4 TIpocTpaHCcTBEHHAs! CTPYKTYpa COOOIIECTR.

11.5 buonnenku. bakrepuajibHble MaThI.

11.6 Ponp Oaktepuii B TII00aIbHBIX LHKJIAX 3JIeMEHTOB. [luki
yriepona. llukn a3ora. bakTepuum W TeoJOrnuyecKas 3BOJIOLHUA
3eMIIn.

6. CTPYKTYPA JUCHHUIIJINHBI

KoanuecTBo 4acos
Ounas popma 3aounas popma
o0y4yeHust o0yueHust
B T.4. B T.4.
3 s
HazBanus coaepxarebHbIX MOAYJIEH U TEM o| & o =
4l = =4 =
: 2 AR
5| 5 ° |z
= S| B g = < S
o = a 8 &| o = 2| 8 e
o = ] S & o = ] 2 5
) iz Qe 2 a| o > © =B
Q O < S S Q Q < S <
m R Rlooa m | B | K |Oa
1. Beeneuue 5 1 4 5 0,5 45
2. Knetounast OnoJioruto GakTepwii 7 1 2 4 7 105 1 55
3. Opranuzanus MaKpOMOJIEKYJIIPHBIX
CUHTE30B B OakTepuanbHOW kieTke. CunTe3 | 5 1 4 5 0,5 45
JIHK
4. Opranuzanus MaKpOMOJIEKYJISIPHBIX CHHTE30B
. 6 2 4 6 1 5
B OakTepuanbHoi kietke. Cunre3 PHK u 6enka
5. Poct U pasMHOMKEHHE Oaktepuii. CuHTE3 10!l 2 14 4 10| 1 5 7
KJIETOYHOU CTEHKH
6. Poct 1 pasmHoxenue Oakrepuii. [{[utoknnes 5 1 4 5 105 4,5
7. Knerounas nuddepennmanus y 6akrepuii 8 2 |2 4 8 1 1 6
8. JIsmxenune Oaktepuii 5 1 4 5 105 4,5
9. bakTtepuodaru 7 1 |2 4 7 |05 1 55
10. BakTepun u 601€3HU 5 1 4 5 105 4,5
11. bakrepuu B npupoze 9 1 |4 4 9 [ 05| 2 6,5
Bcero yacosn 72 14 | 14 44 72 7 7 58
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7. OPTAHM3AIIUSI CAMOCTOSTEJIBHOM PABOTHI OBYUAIOIIIUXCHA

CamocTosiTenpHass paboTa HUMeEET OCOOEHHOE 3HA4YeHUEe Il KpPEaTHBHOIO
(TBOPUYECKOTO) YCBOCHHSI OCHOBHBIX MOHATUN M KaTErOpUi OCHOBBI HAYyYHOUM padOTHI
obOyuaromuxcs. CamocTosTeNnbpHas padoTa 00yJaromerocs ABIsIeTCs BaXXHOU (hopMoit
y4eOHOro mpoiiecca, KOTopasi Mo3BOJSET MPUOOPECTH, a TAKXKe 3aKPEHUTh HOBBIC
3HAHWS, HABBIKK W YMEHHUA, CPOPMHUPOBATH JIMYHBIE YOEKIEHHUS, HCIIOIH30BAThH
MOJYYECHHbICE 3HAHMS W YMEHUS B  MPaKTUYECKOW jaesTenbHOCTH. OHa
OCYILECTBIISIETCS HA MPOTSHKEHUM BCETO Mpoliecca OOy4YeHHUsI U UMEET CIICIYIOIINE
CTaJIUU:

1. [lepBuyHOE€ O3HAKOMJIEHHE C MaTepuajlaMy JIEKIUA U COCTaBJICHUE
KOHCIICKTA JICKIHI;

2. 3yuenure u yCBOCHHE JISKITMOHHOTO MaTepHraa,

3. CamocrosTenbpHass MpOopadOTKa JUTEPATYPHBIX HCTOYHHUKOB M O0OOIICHHUE
W3YYEHHOTO MaTepuala;

4. TToaroToBKa K MPAaKTUICCKUM 3aHATHUSM;

5. UnpuBuayanpHas padoTa 1o 3aJlaHuio TIPEnoaBaTeris.

KonTpoasHbIMU (hopMaMU caMOCTOSITEILHON pabOTHl MO JUCIUIUIMHE MOTYT
OBITH CIEAyIOIIHE: padoTa C JUTEPATYpHBIMU TIEPBOMCTOYHMKAMH II0 TeMaM
JUACIUIUIAHBI, BBIMOJIHEHUE TECTOB, IOJATOTOBKA JOKJIAI0B, TE3WCOB, HAYYHBIX
cTaTeH.

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOUHOM ATTECTAIIUU

1. Bo3HWKHOBEHHE W  OCHOBHBIC  OTallbl  Pa3BUTHSA  MOJEKYJSIPHOU
MUKPOOHOJIOTHH.

2. 3ajgaun, TOTCHIMAIbHBIE BO3MOXHOCTH W TEPCHEKTHUBBI MOJICKYJISPHOM
MUKPOOHOJIOTUN U OMOTEXHOJIOTHH.

3. Ilpaktuueckoe UCIIOJIb30BaHUE PEKOMOMHAHTHBIX ITaMMOB
MHUKPOOPTaHU3MOB.

4. Otnuyusi TpOKapuoT U DYKAPUOT.

5. ®unoreHus MPoKapHor.

6. DybakTepun u apxew.

7. Mopdosorust 0akTepuil.

8. AnmanTuBHOE 3HaueHHE (DOPMBI KIICTOK.

9. Cxema cTpoeHHE OaKTEepHATBLHOU KIIETKU

10. Opranu3zanus renoma u cuntes JJTHK.

11. Pa3Mepsbl ¥ TOMOJIOTHS XPOMOCOM OaKTEPUIA.

12. Perumkanmnonnas Buika. [ukn permukanuu. [ToHsATHE perInKoHAa.

13. Tlnazmuaer 6aktepuit. COBMECTUMOCTD TIIA3MHU/I.

14. JIarepansubiii nepenoc JJHK — konbroranusi, Tpanchopmariis 1 TpaHCIyKITUS.

15. Opranuzanus TpaHCKPHUIIIUU.

16. PHK-nmoumepasa.

17. IIpoMOTOpBI U TEPMUHATOPHI.

18. OnepoH.
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19. Perynsmus  TpaHCKpUOIIMM HAa ypOBHE WHUIIMANUUA: OCIKU-aKTHBATOPHI,
OCJIKU-penpeccopbl, CUrMa-(HaKkTOPHI.

20. Ipyrue MexaHu3Mbl PEryJIsliiuA TPAHCKPHUIIIUH.

21. PuOocoMsl. DJIOHTallMOHHBINA IIUKI.

22. 'eneTnueckuii Koz.

23. Hunyanus TpaHCISIuU y OaKkTepui.

24. TepMmuHaIMs TPAHCIISAIINH.

25. ®onguHT OerKa.

26. Jlerpanarusi 6€IKOB B KIETKE.

27. CTpoeHue MypeunHa.

28. CuHTEe3 MypEenHOBOTO CJI0s OaKTEPUH.

29. IleHNIMIMH-CBA3BIBAIONINE OCIKU U UX (QYHKIIHH.

30. IlpocTpancTBeHHas oOpraHU3alUsl CHUHTE3a MypeuHa U OaKTepHaJIbHBIMI
IIUTOCKEJIET.

31. TeitxoeBblie KUCTOTHL. IX CHHTE3 U TPaHCIIOPT.

32. CuHTEe3 BHEIIIHEH MeMOpaHBbI.

33. JITIC, ux crpoeHue, PyHKIUU, CATHE3 U TPAHCTIOPT.

34. JlunonpoTeuHsl, MOPUHBI U pyrue Oeinku BM. Mx Tpancnopt u BKIIOUEHUE B
MeMOpaHy.

35. Bri0op caiita feneHust KIeTKH.

36. Ocuumupyronue OeIK.

37. FtsZ w nuBumucoma.

38. CuHTe3 MyperHa KJIETOYHON eperopoIKH.

39. Ilpumepst audhepeHINPOBAHHBIX KIETOK.

40. ITokosmuecs GopMBI, K30 U SHIOCTIOPHI.

41. I'erepouncThl IMaHOOAKTEPUHA.

42. Ciopynanust  Kak ~ Moaudukamuss  KJIETOYHOrO  JCNCHHUs.  Perymsmms
criopyJsinus y 6anuiui — gocdoperne.

43. Cniopynsiusi Kak cTaaus >ku3HeHHoro Iukia. Cranuu cropyisiinuu. OOMeH
CUTHAJIaMU MEXKJy CIIOPaHTUEM U MPOCTIOPOM.

44. Mopdorenes ciopoBbIX 000JI0YEK.

45. IIpuymHBl YCTOMYMBOCTH CIIOP K MOBPEXKAAONTUM (aKTOpam.

46. IIpopactanue criop: CUTHAJBI, BHI3BIBAIOIINE MPOPACTAHHE.

47. TlocnenoBaTenbHOCTh COOBITUM MPU MPOPACTAHUU CIIOPHI.

48. PazHooOpa3ue MexXaHHW3MOB JBWXKeHHs Oaktepuil. [lmaBanue ¢ TOMOIIBIO
KT'YTHKOB.

49. CTpoeHre KryTuka M TMPUHLUAN €ero paboTbl. MexaHu3Mbl KOHTPOJIS
MIEPEKITIOUEHUS KIyTHKA.

50. COopKa *KT'yTUKOB U €€ PEeryJIsiiusl.

51. Mexaau3Mbl KOHTPOJIS MOpdoOTreHes3a.

52. OpuenTaius 6akTepuil B TPOCTPAHCTBE.

53. Xemorakcuc. Jlpyrue TakCUCHI.

54. PactipocTpaHeHHOCTH ()aroB B MPUPO/IE.

55. KuzHenHbie UK OakTeprodaros.

56. JInTnyecKkuii ¥ JIN30reHHBIN [IAKII.



57. Pa3Butne (hara BHyTpH KJIETKH Ha PUMEPE XBOCTATHIX (Paros.

58. Ilpuniunel Mmopdorenesa 6akreprodaros.

59. Jlpyrue cemerictBa 6akTeprnodaros.

60. Dxonorudeckoe 3HaUeHHE (ParoB U UX PoJib B BOJIOLNH OAKTEPUH.
61. IlpunITUTIEI paOOTHI UMMYHHOW CHCTEMBI.

62. Hecnenuduyeckunii UMMYHUTET K OaKTepUaIbHBIM HH(PEKIIUIM.

63. BocnanurensHas peaknus. Centudeckuit 1mok. 10.4 Croneuuduyeckuit

UMMYyHUTET. AHTUTENA. [[pUHIIMI KJIOHAIBHOMN CENEKIUU.
64. B3anmozeiicTBre ¢ HeceUPpUIeCKUM 3B€HOM HMMYHHOT'O OTBETA.
65. AyTOMMMYHHBIE pEaKInu.
66. ®akTOpBI MATOTEHHOCTH OaKkTepuii: GaKTOPHI aIr€3UU U UHBA3HH.
67. 3amuTa GakTepHil OT NEHCTBUS UMMYHHOMN CHCTEMBI.
68. Tokcunbl OakTepuil 1 UX IEHCTBUE.
69. Mukpo6HOoe cooOriecTBo. DyHKIMOHATBHAS OpTraHU3aIlis COO0IIEeCTBa.
70. O6meH cybOcTpaTamu.
71.9Ko0n0rn4YecKre cTpaTeruu MUKPOOPTraHU3MOB.
72. [IpocTpaHcTBEHHAsI CTPYKTYpa COOOIIECTB.
73. buornnenku. bakrepuanbHble MaThI.

74. Ponp OakTepuii B TNIOOQNBbHBIX HMKIaX aneMmeHToB. {ukn yraepona. Ilukn

a30Ta. BaKTepI/II/I H I'COJIOIrNYCCKasa 3BOJIIOL A 3emiu.

9 OLIEHOYHBIE CPEJCTBA JJISI TEKYIETO KOHTPOJISI 3HAHUI
OBYYAIOIIUXCA U TIPOMEXKYTOYHOM ATTECTALIUA

OLileHOUYHBIE CpEeNCTBA JIETAIM3UPYIOTCA MO BHUAaM pabOT B OILEHOYHBIX

MaTepHuanax no IUCUUILIMHE, KOTOPbIE YTBEPKAAIOTCS HA 3aCeJaHnU Kaeaphbl.

Cucrema OIeHUBaHMS IO JUCIUTUIMHE MO0 O9HOU (hopme oOyueHus ™

dopma KOHTPOJIS MakcumanbHOE KOJTMYECTBO 0aJIOB
3a ogHy paboTy Bcero

TeKkymmit KOHTPOJIb:

TECTUPOBAHHE (TEMBI CMBICIIOBOTO MO 1) 30 30
nabopaTtopHast padboTa (Tema 2) 6 6
nabopaTtopHast padboTa (Tema 5) 6 6
nabopaTopHast padoTa (Tema 7) 6 6
naboparopHast padora (Tema 9) 6 6
nmaboparopHast padora (Tema 11) 6 6
[TpomexyTouHas arrectanus HK3aMeH 40
HTtoro 3a cemecTp 100

* B COOTBETCTBHHU C YTBCPXKACHHBIMHA OCHOYHBIMU MaT€pHaiaMi 110 IUCHUIIIINHE

Cucrema OlEHMBAHMSI 110 JUCIUIUIMHE 10 3a04HOM (popme oOydeHus ™

dopma KOHTpOJIA MaxkcumallbHOE KOJIMUYECTBO OaJlIIoB

3a ogHy paboTy Bcero

TeKkymuin KOHTPOJIb:
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TECTHPOBAHUE (TEMbI CMBICIIOBOIO0 MOAYJIs 1) 30 30
nabopaTtopHast padoTa (Tema 2) 6 6
nabopaTtopHast padoTa (Tema 5) 6 6
nabopaTopHast paboTa (Tema 7) 6 6
nabopaTopHast pabota (Tema 9) 6 6
nabopaTtopHas padota (Tema 11) 6 6
[TpomexxyToUyHast aTTecTanus 9K3aMeH 40
HToro 3a cemecTp 100

* B COOTBETCTBUHU C YTBCPXKACHHBIMH OLCHOYHBIMU MaTE€pHaiaMi 110 IUCHUIIIINHE

OBYYAIOLMECS

10. PACITPEAEJIEHUE BAJIVIOB, KOTOPBIE ITIOJIYYAIOT

OO6mast oreHKa 3HaHUM O0YyYaroIUXCs MO JUCIUIUIMHE MpoBoauTcs mo 100-
OQJITLHOM IIKaJie COTJIACHO TAaKUM KPUTEPUSM, NMPHUBEACHHBIM B TaOIUIE HIIKE.
OpranuzanmoHHo-y4eOHass paboTa oOydaromerocss B ayJAUTOPUM OIICHUBAETCS Ha
OCHOBE TaKMX KpPUTEPUEB KaK IOCEHMIAEMOCTh 3aHATHM, AKTUBHOCTh BO BpeMs
MPOBEJICHUS JICKIIMOHHBIX U TMPAKTHYECKUX 3aHSATUU (BOMPOCHI JICKTOPY IO TEMeE

JICKIITMOHHOI'O MarcpuaJjia,

pelIeHue 3a7a4 U CUTYalil y JOCKH U T.IL.).

ydacTue B OOCYXIEHUU MNPONAEHHOrO Marepuana,

oepKaTeIbHbIE
Conep Buj pa6orsl banabl
MOJY.JIU
OpranuzannoHHO-y4ebHas paboTta o0yyaromierocs B o5
ayTUTOPUHN
ConepricaTenbHbIA CamocTosTenbHas paboTa 5
MOayshb 1
TectupoBanue 30
Hroro 60
IK3amMeH 40
OO0umii uror 100
Iopsiiok oleHMBaHUS YUEOHBIX JOCTUKEHUI 00yYA0IUXCH
OleHKa 110 Orenka 1o 100- OrneHka o nATUOAIIFHON IITKae
wkane ECTS | OamnbHOM mikane | sk3ameH, 1udhepeHInpOBaHHBII 3a4eT 3a4er
A 90-100 5 (OTIIUYHO) 3a4TEHO
B 80-89 4 (xoporo) 3a4TEHO
C 75-79 4 (xoporio) 3a4TEHO
D 70-74 3 (YAOBJIETBOPUTEIILHO) 3a4TEHO
E 60-69 3 (YAOBJIETBOPUTEIILHO) 3a4TEHO
FX 35-59 2 (HeYZIOBJIETBOPUTEIBHO) C HE 3a4TCHO
BO3MOYXHOCTBIO TOBTOPHOM aTTeCTalluu
F 0-34 2 (HeylOBJIETBOPHUTENBHO) C HE 3a4TEHO
BO3MO>XHOCTBIO TOBTOPHOU CIauu MpHU
YCIIOBHH 00513aTeIbHOTO Habopa
JIOTIOJTHUTEIHHBIX 0aJIIoB




15

11.0BECIIEYHEHME OBPA30OBATEJBHOI'O ITPOLECCA JJIA JINL{
C O'PAHUYEHHBIMH BO3MOKXHOCTAMU
310POBbS U UHBAJINI0OB

B  xome  peamuzanuy = JUCHUIUIMHBI ~ HUCIOJIB3YIOTCS  CIIEIYIOLIUE
JOTIOJTHUTENbHBIE METOJIbI O0y4YeHHUs, TEKYIIEero KOHTPOJIA YCIEeBAEMOCTH U
MPOMEKYTOUHOM aTTECTallMU 00yJarouuXcsl B 3aBUCUMOCTH OT UX UHAMBUAYaTbHBIX
O0COOCHHOCTEH:

1) st ciaenbIx U cnaboBUISIINX:

— JeKuuu OoGOPMIISIOTCS B BHJE AJIEKTPOHHOTO JOKYMEHTA, JTOCTYITHOTO C
MOMOIIBIO0 KOMIIBIOTEPA CO CIIEUATM3UPOBAHHBIM TPOrPAMMHBIM 00€CTIeUeHUEM;

— 7S BBIOJIHEHUS 3aJaHUsl TMpPU  HEOOXOAUMOCTH  MPEAOCTaBISIETCA
YBEJIIMYUBAIOIIEE YCTPOMCTBO; BO3MOXKHO TAaKK€ HCIOIb30BAaHHE COOCTBEHHBIX
YBEJIMYUBAIOLIUX YCTPOICTB;

— NHMCbMEHHBIE 33/1aHUs OPOPMIISIFOTCS] YBETUUEHHBIM IIPUPTOM.

2) IS TIyXHX M CI1a00CIIBIIIAIIHX

— JIEKIIMU O(OPMIISIFOTCS B BUJIE€ AIEKTPOHHOI'O JOKYMEHTA;

— NHMCbMEHHBIE 33/1aHUS BBIIOJHAIOTCSA HA KOMIBIOTEPE B MUCbMEHHOU (hopMeE;

— 3K3aMEH MPOBOJUTCS B MHCbMEHHON (OpME HAa KOMIIBIOTEPE; BO3MOYKHO
npoBeJeHUE B POpPME TECTUPOBAHUS.

3) s U1 ¢ HApYIIEHUSIME OTIOPHO-/IBUTATEIBHOTO aIapara:

— neKkuuu OGOPMIISIOTCS B BHJE DJIEKTPOHHOTO JOKYMEHTA, TOCTYITHOTO C
MIOMOIIBIO0 KOMIIBIOTEPA CO CIICIUATM3UPOBAHHBIM TPOTPAMMHBIM 00€CTICYeHUEM;

— MHUCHMEHHBIE 33/IaHUS BBITIONHSIIOTCS HA KOMIIBIOTEPE;

— JK3aMeH M 3a4€T TPOBOIATCA B YCTHOM (OpME WM BBHIMONHSIOTCS B
NUChMEHHOU (hopMe Ha KOMIIBIOTEPE.

[Ipy HeoOXoAMMOCTH TpEAyCMAaTpUBACTCS  YBEJIMYEHUE BpPEMEHH  JJIs
HOJrOTOBKU OTBETA.

[Ipouenypa mnpoBeneHuss NPOMEXKYTOUHOM arTecTaluu JUid OOydaroluxcs
YCTAHABIMBAETCS C YYETOM MX MHAMBUAYAIbHBIX MCUXOPU3NYECKUX OCOOCHHOCTEM.
[TpomexxyToUyHast aTTecTanusl MOXKET IPOBOIUTHCS B HECKOJIBKO ATAIOB.

[IpoBenenue npoueaypsl OLEHUBAHUS PE3YIBTATOB OOYUYEHHUS JOMYCKAETCs C
UCIOJIb30BaHUEM JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaeTcss JAOCTyn K HMHQOPMAUMOHHBIM U OuOIMOrpaduyecKkum
pecypcam B cetu HWHTepHeT nna Kaxzaoro oOywaromerocs B - (opmax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBbS U BOCTIPUATHUS HH(POPMAIUH:

1) st ciaenbIX ¥ caboBUSIIHNX:
— B II€YaTHOU (popMe yBEIMUYEHHBIM MIpUPTOM;
— B (hopMe JIEKTPOHHOTO TIOKYMEHTA;
2) mas TIIyXUX U CIa0OCIIbIIIAIIHX
— B TIeYaTHOU (hopme;
— B (popMeE IEKTPOHHOTO TOKYMEHTA.
3) st 00y4aroNMXCs ¢ HAPYIICHUSIMHA OITOPHO-/IBUTATEIILHOTO allapara:
— B TIe4aTHOU (hopme;
— B (popMe IEKTPOHHOTO TIOKYMEHTA.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCLHUIIJINHBI

VYyeOuble 3anaTus mpoBonarcas B 10-m yueOHOM kopmyce (T. [loHelk,
yin. opca, n. 46). dns npoBeAeHUs JIEKIUOHHBIX M MPAKTUUYECKUX 3aHITHH
UCIIOJIB3YETCSl  ayJUTOpUs, OOOpYy/IOBaHHAs MEJIOBOM WJIM MapKepHOH JOCKOM,
MYJIbTUMEIUUHBIA TPOEKTOP M 3KpaH, HOYTOYK, KOMIUIEKT yuyeOHOW mebenu s
oOy4aronuxcs, padbodee MecTo npemnojaasaresnsa. Beixoq B UHTepHET NpoBOIHON WIiH
¢ ucronp3oBanueM Wi-Fi.

Jlis caMOCTOSITENIbHOM pabOThl MCHONB3YIOTCS TEKCTOBBIE M SJICKTPOHHBIC
pecypcel  HayuHoii OMOMMOTEKM  yHUBEpCUTETAa M JAPYTUX  AJIEKTPOHHBIX
OubnaroTeuyHbIX 0a3 JaHHBIX, MaTepHATbHO-TEXHIUECKas 0a3a yueOHoOM maboparopuun
kadeapsl dhuszuonorun pactenuit (aya. 209). s npoBeneHns SKCIEPUMEHTATBHBIX
pabor HHWP Ttpebyrorcs ydeOHBIE J1a0OpaTOpPHM, OCHAMIEHHBIE KOMILUICKTOM
1a0opaTopHOl MeOenu, XHUMHUYECKOM MOCYJOW, pacXOJHbIMU MaTepualaMi,
CHELMATIbHBIM 000PYOBAHUEM.

OOyuaromuecs UMEIOT BO3MOKHOCTb HCIIOJIb30BAaTh yuyeOHBbIE MaTepuaibl MO
TUCHMIUIMHE, pa3MelleHHble Ha Iuiatrgopme Moodle llentpa aucTaHIMOHHOTO
oopazoBanuss ®I'bOY BO «loul'VY». Ilpu u3ydeHun AUCHUIUIMHBI MPUMEHSIOTCS
AJIEKTPOHHOE O0yUYEHUE U TUCTAHIIMOHHBIE 00pa30BaTE/IbHbBIE TEXHOJIOTUH.

C uCHonb30BaHUEM PECYPCOB IUIAT(HOPMBI THUCTAHIIMOHHOTO OOpa30BaHUs
OCYIIECTBISICTCS  TEKYIIMA KOHTPOJb 3HAHWH OOYyYaroOImMXCSi HAa  OCHOBE
TECTUPOBAHUS U MPOBEPKH PE3YJIHTATOB CAMOCTOSTEILHON PaOOTHI.
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