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[lomxHocTb: PekTop y4apexJicHHe BBICIIETO 00pa30BaHUs

[ata nognucaus: 01.07.2026 12:58:08 «YensOunackuit rocynapctBeHnblil yausepeurer» (PI'BOY BO «Uenl'Yy»)

YHuKanbHbIA NPOrPaMMHbINA KAHOY:

04(199(13bfb98@9@%&@&@@263Zé@H@?‘é%ﬁ%&pOMe IKYTOYHOM aTTeCTAIMK M0 TUCHMITIHHE (Moayiro) "O6mas ouonorus"

cnennansHocTH 06.05.01 "Bronmkenepust u OnonHpopMaTrka" CrICIHATN3AIME BHONHKEHEPHS U Crp. 1
ouonnpopmaruka ®I'bOY BO «Henl'V»

@DOH/I OIEHOYHBIX CPECTB ISl IPOMEKYTOUHOM aTTECTAIIMH IO TUCITUTIINHE
(MomyJt0)
Oo0mas ouosiorus

CnenuanpHOCTh
06.05.01 buounxkeHepust u OMouHpopmaruka

Cnennanu3zamnus
buounkenepusi u OnonngopmMaTuka

[IpucBanBaemasi kBanupuKaus
buounskenep u 0uoMHPOpPMATHK

dopma oOydeHus
ouHAasi

I'ox natopa 2026

Yeassounack 2026 .
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\’ MUHOBPHA VKU POCCHH

@ ®enepanbHOE TOCYJAPCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE
yUpeXIeHHE BEICIIET0 00pa30BaHHs
«Yensbuncknii rocynapcrseHHbi yauBepente» (PI'BOY BO «Uenl'Vy)

DOHJT OLIEHOYHBIX CPEACTB JJIS MPOMEKYTOUHOM aTTECTAIMH M0 JUCHMITIHHE (Moayiro) "Ob6mas ouonorus"
cnenuansHocTr 06.05.01 "Bronmkenepus u OnonHpopMaTHKa" CrICIMATN3AIMA BHONHKEHEPHS U Crp. 2
ouonnpopmaruka ®I'bOY BO «Henl'V»

Conepxkanue

1. IMacmopT doHIA OIICHOYHBIX CPEICTB

2. Ilepeuenb popMUPYEMBIX KOMIETEHIIUNN

3. CopxepxaHue OLEHOYHBIX CPEJCTB 10 NTUCLIUILINHE

3.1. Bwuapl OLEHOYHBIX CPENCTB

3.2. CopepxaHHue OLEHOYHBIX CPEICTB

4. IlopsIoK IIPOBENECHUS U KPUTEPUU OLICHUBAHUS ITPOMEKYTOUHON

aTTeCTallH

4.1. llopsnok mpoBeAEHUS MPOMEKYTOUHON aTTECTALIUN

4.2. Kpurepuu olieHMBaHUs TPOMEKYTOUYHOM aTTECTALMU 110 BUIAM
OLICHOYHBIX CPEJICTB

4.3. Pe3ynbTarhl NpOMEXYTOYHOM aTTECTAllUU U YPOBHU C(HOPMUPOBAHHOCTHU
KOMIIETEHLIUN
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MHMUHOBPHAYKHN POCCHUUA

@enepanLHoe TOCYyJapCTBEHHOC 6IOZ[)KCTHOC 06pa3013aTenLHoe

yUpeXIeHHE BEICIIET0 00pa30BaHHs
«Yensbuncknii rocynapcrseHHbi yauBepente» (PI'BOY BO «Uenl'Vy)

DOHJT OLIEHOYHBIX CPEACTB JJIS MPOMEKYTOUHOM aTTECTAIMH M0 JUCHMITIHHE (Moayiro) "Ob6mas ouonorus"

cnenuansHocTr 06.05.01 "Bronmkenepus u OnonHpopMaTHKa" CrICIMATN3AIMA BHONHKEHEPHS U Crtp. 3
ouonnpopmaruka ®I'bOY BO «Henl'V»

1. HACITIOPT ®OHJIA OIHEHOYHbIX CPEJACTB
CnemnanbHoctb: 06.05.01 buonmxenepus u OnonHpopmaTHka.
Cnenmnanu3anus: buonmxkenepus u 6nonHpopmaTrka.

Juncmumiauna: OOmas 6uoynorus.
CemecTp u3yuenus: 2.
DopMa NPOMEKYTOYHOH aTTECTALMM: DK3aMEH.
2. MEPEYEHb ®OPMUPYEMBIX KOMIIETEHIIUM
Konwr Conepxanus Konwr n ITepeuenn
KOMIIETEHIIN KOMIIETEHIIUM COJICpKaHUS TJIAHUPYEMBIX
u (1o corimacHo PI'OC VHJIUKAaTOPOB PE3yJIbTaTOB
dIr'oC) o0y4eHus 1o
JTVCLUUTINHE
OIIK-2 OIIK-2. Crioco6en | OIIK-2.1 Jns nocTmkeHust
HCIIO0JI30BaTh IIPUMEHSET OIIK-2.1 3HaTh:
CICHMAIU3UPOBAHH | CIICHIMAIIM3UPOBAHH | OCHOBBI OMOJIOTUU
bI€ 3HAHUS bI€ 3HAHUS Pa3MHOXKEHUS U
dyHIaMEHTAJIbHBIX | OCHOB MaTEMAaTHUKH, | MHIUBUIYaJIbHOTO
paszuenon bU3HKY, XUMUH U pa3BUTHS.
MaTeMaTHKH, Ounonoruu st Jlois mocTHKeHus

bU3HKY, XUMUH U
OHoOJIOrNu 1A
MIPOBEICHUS
HCCIIEIOBAHNM B
obnactu
OMOMH)KEHEPUH,
OMOMH(POPMATHKH U
CMEKHBIX
JTUCIMILTAH
(Momyneit)

POBEACHHUS
HCCJIEIOBAHUN B
o0nacTu
OMOMHKEHEPUH,
OMOMH(POPMATUKH U
CMEXHBIX
TUCLMIUTAH
OIIK-2.2
UCTIONb3YET HaBBIKU
nabopaTopHOit
pabOThI U METOIbI

OIIK-2.1 ymersn:
yCTaHABJIUBATh
PUYUHHO-
CIIEICTBCHHYIO
CBSI3b MEKITY
(H3UO0IOTHICCKIM
COCTOSTHHEM
0o0BeKTa 1
dakTopamu
OKpYKarouieu
Cpebl;
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MHMUHOBPHAYKHN POCCHUUA

denepanbHOE rocyJapcTBEHHOE OI0JUKETHOE 00pa30BaTEIbHOE
yUpeXIeHHE BEICIIET0 00pa30BaHHs

«Yensbuncknii rocynapcrseHHbi yauBepente» (PI'BOY BO «Uenl'Vy)

DOHJT OLIEHOYHBIX CPEACTB JJIS MPOMEKYTOUHOM aTTECTAIMH M0 JUCHMITIHHE (Moayiro) "Ob6mas ouonorus"
cnenuansHocTr 06.05.01 "Bronmkenepus u OnonHpopMaTHKa" CrICIMATN3AIMA BHONHKEHEPHS U Crp. 4
ouonnpopmaruka ®I'bOY BO «Henl'V»

MaTeMaTHKH,
bU3UKH, XUMHUH U
OHOJIOTUH I
TIPOBEICHHUS
HCCJIEIOBAHUM B
o0nacTu
OMOMHKEHEPUH,
OMOMH(POPMATUKH U
CMEXKHBIX
JTUCITUTUTHH

JLs JocTHIKEeHUA
OIIK-2.1 BiaageTh:
HaBBIKAMU
IPUMCHECHUS
COBPEMEHHBIX
METOIHYECCKHX
MOAX0JI0B PabOTHI C
KOHIISITIUSAMH U
npobjieMamMu
BEAYIIMNX Pa3/ICIOB
o01Ieli OMoI0THH.
Jlns nocTHKeHUs
OIIK-2.2 3HaTh:
MEXaHHU3MBI
aJlarTaIyy >XUBOTO
K M3MCHSIOIIIMCS
dakTopam
OKpYKarouen
Cpebl.

Jlns nocTHKeHUs
OIIK-2.2 ymern:
HCTI0IL30BaTh
OMOJIOTHYECKHE
METO/Ibl B CBOEH
npodeccuoHaIbHON
JIeSITCIIbHOCTH.
Jlns nocTHKeHUs
OIIK-2.2 BaajaeTh:
0a30BBIMH
pEACTaBICHUSIMU O
pazHoobOpaszuu
OMOJIOTHYECKHX
00BEKTOB KakK
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MHMUHOBPHAYKHN POCCHUUA

@enepanLHoe TOCYyJapCTBEHHOC 6IOZL)KCTHOC 06pa3013aTeJ1LHoe

yUpeXIeHHE BEICIIET0 00pa30BaHHs
«Yensbuncknii rocynapcrseHHbi yauBepente» (PI'BOY BO «Uenl'Vy)

DOHJT OLIEHOYHBIX CPEACTB JJIS MPOMEKYTOUHOM aTTECTAIMH M0 JUCHMITIHHE (Moayiro) "Ob6mas ouonorus"
cnenuansHocTr 06.05.01 "Bronmkenepus u OnonHpopMaTHKa" CrICIMATN3AIMA BHONHKEHEPHS U

ouonnpopmaruka ®I'bOY BO «Henl'V»

Ctp. 5

BeIylIero akropa
YCTOMYUBOCTH
KUBBIX CUCTEM U
Oouocdepsl B 1IEJIOM.

OIIK-1

OIIK-1. Criocoben
MIPOBOIUTH
HaOJIIOICHUS,
OTHCaHMUs,
UACHTU(DUKALIIO U
HAy4YHYIO
KJ1acCU(UKALIUIO
OpraHU3MOB
(npokapuor,
rpu0OB, pACTEHU U
KUBOTHBIX )

OIIK-1.1
IMOHUMaET
MIPUHITUTIBEI METOJIOB
HaOJII0IeHNS,
OITMCaHMSI,
UJIeHTUPUKAITIT U
HAay4YHOU
KJ1accupuKauu
OpraHU3MOB
(mpoxapuor,
rpuOOB, pacTCHUHN U
KUBOTHBIX )
OIIK-1.2
UCIIOJIB3YET METOBI
HAOIIOICHYS,
OITMCaHMS,
uJeHTUPUKALIIY U
Hay4YHOU
KJ1accupuKaIuu
OMOJIOTNYECKUX
00BCKTOB B
PUPOIHBIX U
1ab0paTOPHBIX
YCIIOBHSIX

Jlns jocTHKeHUs
OIIK-1.1 3HaTh:
METO/IBI
HaOIIOACHUS,
OIMCAHUS,
uaeHTH(PUKaIHH,
KJ1accu(uKanuu,
KYJbTUBUPOBAHUS
OMOJIOTHYECKHUX
00BEKTOB; OCHOBEI
SBOJIFOLIMOHHOI'O
npoiiecca,
SBOJTIOIHIO
OCHOBHBIX
OMOJIOTHYECKHUX
TPYII U YeJI0OBeKa
(a"TpOIOreHe3).
Jlns rocTHKeHusA
OIIK-1.1 ymertsn:
OlLICHUBATH
COCTOSIHUE
IIPUPOTHOM CpEBI U
MPUHUMAThH MEpPhI
IO €€ OXpaHe.

Jlns jocTrsKeHus
OIIK-1.1 BaagerTn:
MPEICTaBIACHUSIMHU O
FeHETUYECKUX
OCHOBax

© ®I'BOY BO «Henl'V»




YUpECKIACHUE BBICHICTO 06pa30BaHI/DI

\’ MUHOBPHAYKH POCCUU
@ @e[{epaﬂbHoe ToCydapCTBEHHOC 6IOZ[)KGTHOC 06pa30]33.TeHBH()e

«Yensbuncknii rocynapcrseHHbi yauBepente» (PI'BOY BO «Uenl'Vy)

ouonnpopmaruka ®I'bOY BO «Henl'V»

DOHJT OLIEHOYHBIX CPEACTB JJIS MPOMEKYTOUHOM aTTECTAIMH M0 JUCHMITIHHE (Moayiro) "Ob6mas ouonorus"
cnenuansHocTr 06.05.01 "Bronmkenepus u OnonHpopMaTHKa" CrICIMATN3AIMA BHONHKEHEPHS U Ctp. 6

3BOJIFOIIMOHHBIX
IIPOIIECCOB,
TeHOMHKE,
IPOTECOMHUKE,
TCHETHKE Pa3BUTHSI,;
METOAaMHU
IPUMEHEHUS
PalMOHAJIBHOTO
IIPUPOJIOIIOIB30BaH
Ysl B CBOEU
npodeccuoHaIbHON
JESATCIIbHOCTH.

Jlns nocTHKeHUs
OIIK-1.2 3HaThb:
0a3oBbIC
npeacTaBiIeHus 00
OCHOBAax OOIIEH,
CHCTEMHOU H
IPUKJIATHON
9KOJIOTHH.

Jlns nocTHKeHUs
OIIK-1.2 ymers:
000CHOBATh POJIH
ABOJIFOIIMOHHOM
UJIeu B
OMOJIOTUYECKOM
MHUPOBO33pPEHUU;
IIPUMEHSATH B CBOEH
npodeccuoHaIbHON
NeATEeIIbHOCTH
COBpPEMCHHBIC
IpEACTaBICHUS O
MOPGhOTreHETUYECKHU
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MHMUHOBPHAYKHN POCCHUUA
denepanbHOE rocyJapcTBEHHOE OI0JUKETHOE 00pa30BaTEIbHOE
YUpExICHHE BBICIIETO 00pa30BaHUs

«Yensbuncknii rocynapcrseHHbi yauBepente» (PI'BOY BO «Uenl'Vy)

DOHJT OLIEHOYHBIX CPEACTB JJIS MPOMEKYTOUHOM aTTECTAIMH M0 JUCHMITIHHE (Moayiro) "Ob6mas ouonorus"
cnenuansHocTr 06.05.01 "Bronmkenepus u OnonHpopMaTHKa" CrICIMATN3AIMA BHONHKEHEPHS U
ouonnpopmaruka ®I'bOY BO «Henl'V»

Crp. 7

X 0COOCHHOCTSIX
JKHBOTO.

JLs 1ocTHKeHU A
OIIK-1.2 BiaagerTh:
BPEMEHHBIMU
peACTaBICHUSIMU
00 ocHOBax
ABOIIOIMOHHOMN
TEOPUH, O MUKPO- U
MaKpOABOJIIOIUY;
MPUHIIUIIAMHA
ONITHUMAIBHOT'O
MPUPOJIOTIOIB30BaH
Usl U OXpaHbI
IPUPOIBI

3. COAEPKAHUE OINEHOYHBIX CPEACTB 11O JUCHHUTIJIMHE

3.1 Buabl OLIEeHOYHBIX CPEACTB

2.1 ymeTh:

Kon Kontponupyemsle | HaumenoBan | HammeHoBanu
KOMIETEHLIUN/TITIAaHUPYE pazzensl ue € OLIEHOYHOI0
MBIE PE3yJIbTaThI OLICHOYHOI'0 | CpEACTBa IS
oOyueHus CpelcTBa UIsl | IPOMEKYTOUH
TEKyLIEro | OW aTTecTaluu
KOHTPOJIS
OIIK-2 1 1. Tect Bomnpocer
Jus nocrukenust OIIK- [Ipoucxoxne | 2. YCTHBIH sk3ameHa Ne |-
2.1 3HaTBb: OCHOBBI Hue Bcenennoi, OTpocC 65.
ouonoruu pazmMHoxeHus: | ComHeUHOU 3.
Y UHIUBUYAJIBHOTO cucteMsbl 1 )ku3HU | KoHTposbHas
pa3BUTHSL. Ha 3emJie. pabora
Jas nocrmxenns OIIK- 4. Pedepat
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\’ MUHOBPHA VKU POCCHH

@ ®enepanbHOE TOCYJAPCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE
yUpeXIeHHE BEICIIET0 00pa30BaHHs
«Yensbuncknii rocynapcrseHHbi yauBepente» (PI'BOY BO «Uenl'Vy)

DOHJT OLIEHOYHBIX CPEACTB JJIS MPOMEKYTOUHOM aTTECTAIMH M0 JUCHMITIHHE (Moayiro) "Ob6mas ouonorus"
cnenuansHocTr 06.05.01 "Bronmkenepus u OnonHpopMaTHKa" CrICIMATN3AIMA BHONHKEHEPHS U Crp. 8
ouonnpopmaruka ®I'bOY BO «Henl'V»

yCTaHaBJIMBATh
MPUIUHHO-
CJICICTBEHHYIO CBS3b
MEX Ty
(bU3HOTOTHIECKUM
COCTOSIHMEM O0BEKTa 1
(akTOpamu OKpyxKarouen
Cpebl;

Jlas nocrmxenuss OIIK-
2.1 B1ageThb: HaBLIKAMU
IPUMCHCHUS
COBPEMEHHBIX
METOIUUECCKHUX ITOJIX0/I0B
paboOTHI ¢ KOHIIEMIUAMU
U TIpoOJieMaMu BETYIITUX
pasienoB ooIIei
OMOJIOTHH.

Jas noctmxenuss OIIK-
2.2 3HATh: MEXaHU3MbI
aJanTaiyu )XKHUBOTO K
M3MEHSFOIIIMCST
dbakTOpaM OKpy Karomieit
Cpeabl.

Jlas nocrmxenuss OIIK-
2.2 yMeThb: HUCIO0JIb30BaTh
OMOJIOTUYECKHE METOIbI
B CBOEH
npodeccuoHaIbHON
TIeSTCILHOCTH.

s nocrmxennsa OIIK-
2.2 BAajeTh: 0a30BLIMU
MIPEJACTABICHUSIMU O

pazHooOpaszuu

2

Pa3noobpasu
€ JKU3HU Ha 3emiIe.
3

Monexkynsapa
ast OuoJIorus
KJIETKH.
4 OcHOBBI
IIUTOJIOTHH.
5

Camoperyns
LU YKUBBIX
CHCTEM.
6 OcHOBBI
IeHETHKH.
7 OcHOBBI
DBOTIOIIMOHHOTO
yUCHHUS.
8. CoBpeMeHHas
CTpaTeTHs OXPaHBI
TIPUPOJIBI.
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MHMUHOBPHAYKHN POCCHUUA
denepanbHOE rocyJapcTBEHHOE OI0JUKETHOE 00pa30BaTEIbHOE
yUpeXIeHHE BEICIIET0 00pa30BaHHs
«Yensbuncknii rocynapcrseHHbi yauBepente» (PI'BOY BO «Uenl'Vy)

DOHJT OLIEHOYHBIX CPEACTB JJIS MPOMEKYTOUHOM aTTECTAIMH M0 JUCHMITIHHE (Moayiro) "Ob6mas ouonorus"

00BEKTOB; OCHOBEI
ABOJIIOLIMOHHOTO
pOIIECCa, IBOIIOLIHUIO
OCHOBHBIX
OMOJIOTUYECKUX TPYII U
YyeJoBeKa
(anTpomnorenes).

Jas nocrmkenust OIIK-
1.1 yMeThb: OlICHUBATH
COCTOSIHUE ITIPUPOTHOMU
Cpelbl ¥ MPUHUMATD
MEpHI 10 €€ OXpaHe.

Jas nocrmkenust OIIK-
1.1 Baagern:
peACTaBICHUSIMU O
TCHETUYECKUX OCHOBAX
HBOJTFOITMOHHBIX
MPOIIECCOB, TEHOMUKE,
MIPOTEOMUKE, T€HETUKE

pa3BUTHA; MCTOJaMU

€ )KU3HU Ha 3emJie.
3

MonekynsapH
ast OMOJIOTHS
KJICTKH.
4 OcCHOBEHI
IIMTOJIOTHH.
5

Camoperyns
LU SKUBBIX
CHCTEM.
6 OCHOBBI
TFCHETHKHU.
7 OcCHOBEHI
BOJIIOIIMOHHOTO
YUEHUS.
8. CoBpeMmeHHas
CTpaTerusi OXpaHbl
MPUPOIBI.

cnenuansHocTr 06.05.01 "Bronmkenepus u OnonHpopMaTHKa" CrICIMATN3AIMA BHONHKEHEPHS U Ctp. 9

ouonnpopmaruka ®I'bOY BO «Henl'V»

OMOJIOTHYECKHX

00BEKTOB KaK BEYIIETO

dakTOpa yCTOMYMBOCTH

YKUBBIX CUCTEM U

o6urocdepsl B 1IETOM.

OIIK-1 1 1. Tect Bomnpocer

Juis nocrukenust OIIK- [Ipoucxoxne | 2. YCTHBIN sk3ameHa Ne |-

1.1 3HaTh: METOIBI Hue Bcenennou, OIpocC 65.

HaOmonenus, onucanus, | CoJIHEUHOH 3.

uJeHTU(PHUKALINH, cucteMbl U Ku3Hu | KoHTpoiabHas

KJIacCU(pUKaluu, Ha 3emuie. pabora

KYJbTUBUPOBAHUS 2 4. Pedepat

OMOJIOTUYECKHUX Pa3HoobOpa3u
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\’ MUHOBPHA VKU POCCHH

@ ®enepanbHOE TOCYJAPCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE
yUpeXIeHHE BEICIIET0 00pa30BaHHs
«Yensbuncknii rocynapcrseHHbi yauBepente» (PI'BOY BO «Uenl'Vy)

DOHJT OLIEHOYHBIX CPEACTB JJIS MPOMEKYTOUHOM aTTECTAIMH M0 JUCHMITIHHE (Moayiro) "Ob6mas ouonorus"
cnenuansHocTr 06.05.01 "Bronmkenepus u OnonHpopMaTHKa" CrICIMATN3AIMA BHONHKEHEPHS U
ouonnpopmaruka ®I'bOY BO «Henl'V»

Crp. 10

IPUMCHCHUS
pPalMOHAIBHOTO
IPUPOJIOTIOIH30BAHUS B
CBOEH
npodecCuoHaATEHOM

eI TEIbHOCTH.

Jnsa nocrmxennsa OIIK-
1.2 3HaTh: 6a30BEIC
npeAcTaBiIeHUs 00
OCHOBAaXx OOIIIEH,
CUCTEMHOU U
MIPUKIIATHON SKOJIOTUH.
Jnsa nocrmxennsa OIIK-
1.2 ymeTb: 000CHOBATH
POJIb 3BOJIOIMOHHON
ujieu B OMOJIOTHYECKOM
MUPOBO33PEHUH;
IIPUMEHSATH B CBOEH
npodhecCUOHAIBHOM

eI TECILHOCTH
COBPEMEHHBIC
MPEICTABICHUS O
MOPGhOTCHETHISCKUX
0COOCHHOCTSIX KUBOTO.
Jlas noctmxenuss OIIK-
1.2 B1agern:
BPEMEHHBIMHU
peICTaBICHUSIMU 00
OCHOBAaX ABOJIIOIIMOHHOU
TEOPUH, O MUKPO- 1
MAaKpO3BOJIIOINH;
MPUHIIUITAMHA
ONTHMAaJIbHOTO

© ®I'BOY BO «Henl'V»




\’ MUHOBPHA VKU POCCHH

@ ®enepanbHOE TOCYJAPCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE
yUpeXIeHHE BEICIIET0 00pa30BaHHs
«Yensbuncknii rocynapcrseHHbi yauBepente» (PI'BOY BO «Uenl'Vy)

DOHJT OLIEHOYHBIX CPEACTB JJIS MPOMEKYTOUHOM aTTECTAIMH M0 JUCHMITIHHE (Moayiro) "Ob6mas ouonorus"
cnemuansoctd 06.05.01 "BronmkeHepus u GuoMH(popMaThKa" CreNUaIn3alul BHOMHKEHEPUS U Crp. 11
ouonnpopmaruka ®I'bOY BO «Henl'V»

IPUPOAOIIONB30BAHUS U
OXpaHbl IPUPOIBI

TunoBsie 3a/1aHus, KPUTEPUH U TTOKA3ATENIM OLICHUBAHUS B paMKaX TEKYILETro
KOHTPOJISI TPEICTaBleHbl B paboueil mporpamme 1o aucHurummHe. [loyHbIE
KOMIUIEKTBI OIEHOYHBIX CpPEICTB KOHTPOJbHO-U3MEPUTEIBHBIX MaTepUalioB
XpaHiaTcs Ha Kadeape U SABIAIOTCS Y4eOHO-METOAMYECKUMHU MaTepHaIaMH
OTPaHUYEHHOTO (KOH(UICHIIMAIBHOTO) MOJIb30BaHMUS.

3.2 Coaep:xaHue OLEHOYHBIX CPEICTB IS MPOMEKYTOYHOM aTTeCTAlNU
OreHOYHBIE CPECTBA IS MMPOMEKYTOYHON aTTECTAIMH 1O AUCIHUIUITHHE «O01mas

OHOJIOrUs» NPEICTABICHBI B BUIE BOIPOCOB K IK3aMEHY.
Bomnpocsl k sk3aMeny

1 OcCHOBHBIE KOHIIENIIUU COBPEMEHHOW OMOJIOTHH.

2 OnpeneneHue MOHATUSA JKU3Hb. JKUBBIE CHCTEMBI: IOHSATHE, CBOMCTBA,
uepapxusi.

3 Teopuu npoucxoxaenust Beenennoit (Teopusi cratuuHoi BeeneHHou Kanra,
Teopusi bosbIoro B3phIBa).

4 Teopuu oOpazoBanust CosiHeuHOM cucTeMbl U 3eMiu (HeOysipHas Teopust I1.
Jlannaca, nnaneTe3uMainbHas Teopust — T. YemOepiien).

5 ['unore3pl  BO3HUKHOBEHMsSI  KM3HM  Ha  3emije  (KpeauuoHU3M;
CaMOIPOMU3BOJIBHOE 3apOKJECHUE; TEOPHUS CTAUUOHAPHOIO COCTOSIHUS; TEOPHs
MIAHCTIEPMUHN ).

6 ['unore3pl BO3HUKHOBEHHS KM3HU Ha 3emiie (Teopus OMOXMMHYECKOU
HBOJIIOIUH, TEOpHs Oromnon3a, runoresa ['eu, mup PHK).

7 DTamnbl pa3BUTHUS )KU3HU Ha 3eMie (T€OXPOHOJIOTMYECKas IIKaja).

8 CpaBHHTENbHASA XapaKTEPUCTHKA MIPO- U DYKAPHUOTUYECKUX KIIETOK.

9 CpaBHHTENIbHAS XapaKTEPUCTUKA PACTUTENILHON U )KUBOTHOW KIIETKH.

10 CpaBHuTenbHas XapaKTEPUCTHUKA KJIACCOB OTHENa MOKPBITOCEMEHHBIX
pPacTCHUM.

11 CpaBHuTenbHas  XapakTepuCTUKa KjaccoB mnoartumna [lo3BOHOYHBIX
YKUBOTHBIX.

12 Xumudeckoe ctpoeHue u ouonorundeckas poias JJHK.

© ®I'BOY BO «Henl'V»
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13 Xumuueckoe crpoeHue u dnonorundeckas poias PHK.

14  Xumudeckoe CTpOCHHE U OHMOJIOrHYecKasi pojb OEJIKOB.

15 ITpornecc permukarnuu JIHK, Gnonornueckoe 3HaueHue.

16  Ilponecc Tpanckpunuuu M-PHK, 6uonornueckoe 3HaueHue.

17  buocunres Oenka.

18  Camoperynsiiusi  kKuBBIX  cucteM.  KubepHeTHueckne  MPHUHIIMIIBI
CaMOPETYJIUPYIOLIUXCS CUCTEM.

19  VYpoBau CaMOpETYJISLMU: KJICTOYHBIH, OpTraHU3MEHHBIN,
HaJIOpraHNU3MEHHBIM.

20  ®epMeHTHIL. Perynsanus akTUBHOCTH.

21 OCHOBHBIE ITOJIOKEHUS KIIETOYHOM Teopuu. Ee COBpeMEeHHOE pa3BUTHE.

22 CtpoeHue U (PyHKIHMH KIETOYHBIX MEMOPAH.

23 Du3nko-XxMHUYECKHE CBOMCTBA IIUTOILIIA3MEL.

24 CrtpoeHue W (QYHKUUH MHUKPOCKOIHUYECKUX OpPraHOMJIOB KIETKH (SIpo,

MUTOXOHAPHUH, HJ'IaCTI/II[BI).

25

CTpOGHI/IC u (1)YHK]_II/II/I CY6MHKpOCKOHI/ILI€CKI/IX OpraHona0B KIICTKH

(pubocomel, anmmapat I'onasmxu, D11C, MUKpOTPpYOOUKH).

26
27
28
29
30
31

Kunerounsrit nukin. Onpenenenne. Ctaguu.

Nurepdaza. Onpenenenne. Ctaauu.

Muro3z. Ctaguu, Ouosioruyeckasi poJib.

Meiioz. Ctaauu, Ouosoruyeckas pob.

Croco0bl pa3MHOKEHHS )KHBOTHBIX: TTAPTEHOTCHE3, TepMa(PPOIUTH3M.
CrocoObl  pa3MHOKEHHS  OakTepuil: TpocToe OWHApHOE JIeNICHUe,

KOH'BIOTAINs, TpaHC(HOpMAIIUsl, TPAHCTYKITHSI.

32
33
34
35
36
37
reHa.
38
39
40

CriocoObl pa3MHOXKEHHS TPUOOB: CHIOPYJISIINS.

Kpartkas xapakTepucTHKa OCHOBHBIX 3TAllOB OHTOI'€HE3a JKMBOTHBIX.
OHrorenes pacreHnil. MexaHu3M IBOMHOTO OTUIOJOTBOPEHUSI.

MexaHu3Mbl THOETU KJIETKU: allonTo3, HEKPOo3, ayTodarus.

CoBpeMeHnHoe npejicTaBiieHre o rene. CTpyKTypHasi Opranusalusi TeHoMa.
Onpenenenue nousitue resa. CTpykTypa reHa npo- u sykapuor. CBoiicTBa

3aKOHBI MeHI[eJ'Iﬂ U UX TUTOJIOT'MYCCKOC 000CHOBaHME.
CHCHJ’ICHHOG HaCJICA0OBaHHUC I'CHOB. prrmbl COCIIJICHHUA.
HaCJ'Ie,Z[OBaHI/IC, CILCIIVNICHHOC C ITOJIOM.

© ®I'BOY BO «Henl'V»
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41  HeamienpHble B3aUMOJEHCTBUSA I€HOB, MX KpaTKas XapaKTEPUCTUKA.

42  T'eHHO-MOIU(DUIIMPOBAHHBIE  OPTraHU3MBI: OTIpENICIICHUE, CIIOCOOBI
MOJIy4eHHs], 001aCTH PUMEHEHHUS.

43 HzmenuuBocTb. KOMOMHATHBHASI ©3MEHYUBOCTD.

44  N3MeHuUHUBOCTh. TUIBI MyTaIIHiA.

45  H3menunBocTh. Moau(pUKaMOHHAS U3MEHYUBOCTbD.

46  DBOIOLMS KIIETKH.

47  DBONIOLMS KJIETOYHBIX KOMIIAPTMEHTOB.

48  OcCHOBHBIE MOJIOKEHUS 3BOMOIMOHHON Teopun Y. [lapunHa. Ee 3HaueHue
JUIS1 Pa3BUTHSL €CTECTBO3HAHMSL.

49  HacnencTBeHHOCTh — U3MEHYMBOCTh Kak (DaKTOp HBOIIOIMHU. 3aKOH Xapau-
Baitn6epra.

50  Tlomynsiuuys — 3JieMEHTapHAsk €IUHUIA SBOJIIOLINH.

51  Mexanu3mbl MuKposBotonuu. M3omsmus. Apeiid reHos.

52 Bup u ero kpurepuu. [lytn BunoodpasoBanus.

53 ®opmbl €CTECTBEHHOIO 0TOOpa, UX TBOPYECKAs POJIb.

54  Twumbl BUI000pa30BaHUS.

55 Awntponorene3. Cucremarvka BuAa 4eloBeK. Pox JIpuonuTek, pox
aBCTPAJIONUTEK, ApeBHENIIME Ir0au. KpaTkas XapakTepucTuka.

56  Awntponorene3. Cucremarrka Buja yenosek. [[pesnue moau. CoBpeMeHHbIE
moau. KpaTkast xapakTepucTHKa.

57  Dxonorumyeckue (HaKTOPbl U UX XAPAKTEPUCTHUKA.

58  Ilonsarue 06 PKOJOTUYECKOM cUCTEME, PYHKIITMOHAIbHAS CXeMa SKOCUCTEMBI.
59  Bwuasl s5konoruueckux nupamu. Mx KkpaTkas XapakTepUuCTHKA.

60  3akoHbI, OTpa)karollhe 3aBUCUMOCTh OpraHu3Ma OT 3KOJOTHYECKUX
(bakToOpoB (3aKOH ONTUMYMa, TIPABUIIO JTUMUTHUPYIOIIETO (PakTopa).

61  buocdepa kak OTKpbITass M caMOpEryJupyroIIascs cuctema. |'paHulbl
ounocdepsl. Tumnbl BeuiecTB B Ouochepe. @yHkunn 6uochepsl.

62  Pumckuii kiy0. «MupoBast nunamukay. «lIpeaensr poctay.

63  Kondepernmmu OOH (Puo-ne-Kaneiipo 1992, Kuoro 1996, Ilapmwxk 2015).
OcCHOBHBIC MTOJIOKEHUS. 3HAUCHHE JIJIsi COXpaHeHUs1 Ornocdepsl.

64  Mansie 3amkHyThIe cucTembl («BUOC-3», «buocdepa-2»).

65  Pewmmnts 3aa4y MO reHETUKE

© ®I'BOY BO «Henl'V»
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IIpumep 3K3aMeHANMOHHOI0 OHJIeTA
MHNHOBPHAYKHN POCCHUA
OI'BOY BO «YenssOunckuii rocy1apcTBEHHBIA YHUBEPCUTET» bronornueckuit
bakynbTeT
Kadenpa MukpoOrnonoruu, UMMYHOJIOTHH U O01Iel OMoIorun

Jucyunauna « Obwas buonocusy

bunem Ne [

Onpenesenue NOHATHA <«oKM3HB» @D, JHreanca. PaszoOpars ¢

METO/10JI0THYECKON U OMOJIOrHYeCKOM TOYEeK 3PeHusl.
@puapux DHTENbC 1all CAEAYIOUIEE ONPENCIICHUE )KU3HHU:
«Ku3Hb ecTh coco0 CyIIecCTBOBaHMS OEIKOBBIX TEJ, CYHIECTBEHHBIM MOMEHTOM
KOTOPOTO SIBJISIETCS MOCTOSHHBIM OOMEH BEIIECTB C OKPY’KAIOIICH WX BHEUTHEH
MPUPOIO, TPUYEM C MPEKpalieHueM 0OMEHa MPEKPAITACTCS U JKU3HBY.
N3 3TOT0 OnpeneneHns BBITEKAET, YTO:

Ha wmosnexynsipHOM ypoBHE O€JIKH SBISIOTCSI OCHOBHBIM CTPOUTEIbHBIM

MaTepuasioM JIsl BCETO KUBOTO;
OOIMM CBOMCTBOM KHBOTO SIBIISIETCS OOMEH BEIIECTB;
O0OMEH BeIeCTB 00ECIIEUNBAET CYIIECTBOBAHNE OCIKOBBIX TEI.

IlepBuuHasi cTpykTypa Oejika: CBf3M, (PYHKIUH, NPUMEPbI 0€JIKOB C

MEPBUYHON CTPYKTYPOM MOJIEKYJIbI.
[lepBuuyHas cTpykTypa Oeinka — JHMHEWHas, MPEACTaBIsSIET CO0OO0H CTPOro
OTPEJIEIICHHYO, TreHETHYECKHU 00yCJIOBJIEHHYIO MOCJIEIOBATENBHOCTD
AMUHOKHUCJIOTHBIX OCTaTKOB, CBSI3aHHBIX MEXKAY COOON MENTUIHBIMHU CBSI3SIMU B

© ®I'BOY BO «Henl'V»
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TIOJIATICTITU/THBIE IIETIOYKY (TIEpBBIN pacim(poBaHHbIN 60K — HHCYIUH — CoHTeED,
1944-54 rr.).

H H R" O H H Sl
N N2
~ = -3 _C_ O N _C_ 2
~ - \(~ > “\. - (. -~ -\(. - \N
{ N I mn N
R H O H R H O H
CTpOFaH IIOCJICA0BATCIIBHOCTD AMHWHOKHCIIOT, KOTOpaﬂ OHpGI[eJIﬂeTC}I

HYKJIEOTHIHON nocienosaTenbHocThio JIHK, ompenenser Bce BBINOJIHAEMbBIE UM
(GYyHKIMM — OCHOBa pa3HooOpa3usi MPHU3HAKOB KHUBBIX OPraHU3MOB. benku c
NEPBUYHON CTPYKTYpOH BCTPEYAIOTCS B OPraHu3Me TOJBKO IpU COOpPKE WU
JI€HATypaLUH.

Hapucyiite pacnosioxkeHue BOJOPOAHBIX CBfI3eil MeKIy AaJ€HUHOM H
TUMHUHOM.

I'eHeTH4yeckasi caMoperyJisiliusi OpraHu3Ma: NoHsATHE, IPUMePbI.
['eHeTnyeckas perymsius MOXET OCYIIECTBISIThCS Ha yPOBHE:

* peTUIMKALINN

* TPAHCKPHITLIAN

* TPAHCISALUU

* IPOLIECCHUHTA
Camas mpocTtasi MoJenb JUIsl IEMOHCTPAllMd T€HHOTO TOMEOCTasza - pPEeryJisiuus
BBIPA0OTKH (hepMEHTa JJIsl paCIICTIICHHs MTUIIEBOTO caxapa y KUIICUHON MaToYKu
(JIakTO3HBII ONIEPOH).

© ®I'BOY BO «Henl'V»
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CxemMa perynsuum NaKkro3HOro onepoHa y Kue4yHon nano4yku.

OnepoH
A
\
a Mpomo-\Oneparop CTPYKTYPHbIA FeH
| ‘"ﬂlﬂﬂ]”ﬂ” ’ P |
[ \l |
Monumepasa : penpeccop :
! | !
I l —- I ——
6 : : : |
MPHK
l (genox-
epMeHT
A \Y < <«
AV« Ve Me "<
VAVD nakTo3a
pacLiensieHue NakTo3bl

a - HepaboTaloLWmMi ONepoH: CTPYKTYPHBIN MreH NepeKpbIT pernpeccopom,
NO3TOMY MONUMepa3sa He MOXeT HayaTbh TPaAHCKPUMNLMIO;

D - paboTalowmin onepoH: penpeccop CHAT C ONepaTopa ¢ MOMOLLBIO
NaKTo3bl, NPOUCXOAUT TPAHCKPUNUMUA CTPYKTYpPHOro reHa (cuHtes MPHK)
U TpaHcnAUUA (cuHTe3 BenkoB-thepMeHTOB). AKTUBHOCTL OMepoHa
npekpaTuTcA, Koraa ByaeT paclyenneHa nocneaHAn Monekyna
NaKTo3bl, CBA3aHHAA C penpeccopom, a ocBoBoAUBLLUMICA penpeccop
BHOBb BrOKMpYyeT oneparop.

['en, ¢ KoTOporo cuHTE3UpyeTcsi OENIOK, COCTOMT W3 MPOMOTOpa, omeparopa u
CTPYKTYpHOTo reHa. [I[poMOoTOop — MeCTO CBSI3bIBaHMS MOJIUMEpasbl (KoTopas Oyaer
cunresupoBath u- PHK). Oneparop — y4acTok, B KOTOPOM MPOUCXOJIUT PETYJISIIIUS
cunte3a PHK — B HeakTUBHOM COCTOSIHMM K HEMY MPHKPEIUICH OeI0K-perpeccop,
KOTOpPBI HE JaeT HadaThCs TpaHckpumniuu. [lumesbim cybcrpatom mis E.col
ABJIIETCS J1akTo3a. JlakTo3a MMEeT XMMHYECKOE CPOJCTBO K OENKy-pernpeccopy,
3aKpbIBAIOIIEMY ONEpPaTOPHBIN ydyacToK. Koraa nakro3a nmoctymaer B KJIETKY, OHA
CBSI3BIBACTCS C penpeccopom U HaumHaercsi cuHTe3 M-PHK m Ha ee ocHoBe

© ®I'BOY BO «Henl'V»



MHMNHOBPHAYKU POCCHU

DezepanbHOE rOCy1apCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
YUpexJIEeHNE BBICIIEro 00pa3oBaHUsL

«YemnsbuHckuii rocynaperBenHslil yausepeurer» (PI'BOY BO «Uenl'Vy»)

04
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Crp. 17

dbepMenTa, KOTOPBIN pacuiemiseT J1akTo3y. Kak TompKo BCs TIaKTO3a BKIIETKE OyIeT
pacIieryieHa, penpeccop BHOBb MPUMBIKAET K ONEpaTopy T'eHa B CHHTE3 (epMEHTa
TIPEKPAIACTCS.

- CpaBHHUTe/IbHAS XaPaKTEPUCTHKA OPraHOUI0B MPOKAPHOTHYECKOW H

JYKAPHOTHYECKON KJIETKH.

Npwanax Mpoxapuoret Jyxapuorsl
I. Ocobennocmu cmpoenus xremxu
Hammaue sapa | O6ocobaennoro aapa ner Mopdoaoraueckn obocod-

JeHHOe AApOo, OTAeJIeHHoe 0T

IATONIA3MABI ABOHHON MemO-

panoit (06on0uKOI)
Yucxno ¥ Bakrepuit — ofHa Koabie- | Oupejenennoe st Kaskaoro
XPoOMOCOM Bafg XpoMocoMa, HpHKpen- BHAA. XPOMOCOMBI JIHHElH -

H UX CTpOeHHe

JEHHAA K Me30CoMe — JIBYX-
nenoveunas [ITHK we caazan-
Hast ¢ GeTKaMi-IHCTOHAMM,
V nuanobakrepuii —
HECKOJIBKO XPOMOCOM

B IEHTPe IHUTOMNIABM b

Hble, apyxuenoveunas JHK
CBA3AHA ¢ DeNTKAMU-THCTO-
HAMH

Inasmuanr® HMnewores Hnerores y MHTOXOHADHIH
M IIaCcTHA

Hannuue OTeyrersyior Nmerwren

AAPLITIIeR

Oprasnsanms Hmeerca go 1,5 Toic. rexos. | B sasucuMocTy oT Buaa —

PeHoMa Boasumucerso resos npea- | or 5 10 200 Tric. reqon

CTABJEHB! B €AHHCTBEHHON
Kouny (38 HCKJOUEHHEM
HECKOJbKHX I'eHOB, KOAHDY-
oux cuares PHK)

© ®I'BOY BO «Henl'V»

(v wesosexa — OKO0JIO

40 Trie.). loas reqon, npea-
CTABJIEHHBIX B HECKOJBKHX
KOITHAX, MOMKET AOCTHIATS
45% (npy 9TOM YHCAO KO-
DHI OAHOIO MeHAa MOMKeT A0~

CTHI'ATH HECKOJBKHX THICHAY).

970 NOBBLIIAET HANSIKHOCT
paboTHl reroMa
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MeJip4ue, 4eM y ayKapu-

or, — 70S. Pacnpeesiensl
o murongasme, O6p19HO
cBOBGOAHEIE, HO MOT'YT OBITH
CBA3AHBI C MEMOPaHHBLIMU
crpykrypamu. CocraBasior
10 40% macesl KAeTKH

Kpynuasie, 80S. Haxoasarcsa
B OUTONJIAa3Me B cBODOAHOM
COCTOSHMM UJIM CBASAHEL C
MeMOpaHaAMH SHAONI&3MA~
THUYECKOr'0 PETHKYIIOMA.

B nacTngax u METOXOH/A-
puAX copeprarcs pubocoMbl
708

mMemOpan-
e 3aMKHY-
1€ OpraHe bl

Oreyrersyior. Ux dyHRIUN
BbIIOJHAIT BhIPOCTHI KJIe-
TOYHOH MeMOpaHbI

MuorouucaeHHbI: 9H/0NIAa3-
MATHYECKHAN PETHKYJIIOM,
annapar Loabaxu, BAKYO-
JI¥, JIM3OCOMBI H T. 1.

OTCyTCTBYIOT MuToXoHAPUHA — y BCEX
3YKAPHOTOB; TJIACTH/IBI —
vy pacrennii

OrcyrcTBYET Wmeercs B KIETKaX HHUBOT-

HBIX, TpubOB; y pacTeHuit —
B KJIETKAaX BOAOpOCHe u
MXOB

Umeerca y bakrepuii. Yya-
CTBYET B JeJIeHUM KICTKH U
B Merabosiuame

OTcyrerByer

Y 6axTepuit copepxRaT Mype-
MH, Y HaHODAKTepUH —
LEeJUTION03Y, TeKTUHOBBIE Be-
[ecTBa, HEMHOT'O MyperHa

Y pacreHuil — LEJII0N03-
Hast, y rpudoB — XUTHHO-
Bas, y ¥MHUBOTHBIX KJIETOK
KJeTOYHOU CTeHKH HeT

© ®I'BOY BO «Henl'V»

Mmeerca y HEKOTOPBIX Bak-
Tepuii

Oreyrersyer
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(DeﬂepaJ'IBHOC ToCydapCTBEHHOC 6IOZL)KCTHOC 06pa30BaTCJ'H)H06
YUPEIKACHUC BBICHIETO 06pa3013aH1/1${
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B

DOH/T OLIEHOYHBIX CPEACTB IJIsI MPOMEKYTOUHOM aTTECTAIMH 10 JUCIUILIHNHE (MoayIr0) "Ob1mast Gromorus "

cnenuansHocTr 06.05.01 "Bronmkenepus u OnonHpopMaTHKa" CrICIMATN3AIMA BHONHKEHEPHS U Crp. 19
ouonndopmarika PI'BOY BO «Uenl'Y»
Hryruku IIpocToro cTpoenus, He Co- C03KHOr0 CTPOeHUA, Colep-
AepsKaT MEKPOTPYDOUer. 3aT MUKpPoTpyObouKH (1o-
Huamerp 20 HM nobHbie MUKPOTPYBOUKaM
IeHTpHOoIeit)
Huamerp 200 M
Paamep xiaerox | Inamerp 0,5-5 MEM Juamerp 00BIMHO 10 50 MKM.
O6beM MOXKEeT IPEeBLIIATh
00'BeM NPOKAPUOTHYCCKON
KiaeTkn 6ojee Yem B ThICAYY
pas
II. Ocobenrnocmu ¥eusnedeamensHOCMU KiemKu
HsnxeBue OTcyTcTBYeT Habmopaerca 4acto
HUTOILIA3MbI
Aspobuoe V Gakrepuit — B ME€30CO- [IpoucXoAuT B MUTOXOHA"
KIeTOUHOE Max; y nuasodbakTepui — pUAX
ABIXaHUE HA [UTONIa3MaTHYEeCKUX
memOpaHax
PoTOCUHTE3 Xnoponnacros Her. IIpouc- | B xjaoponnacrax, coaepxka-
XoauT Ha MemOpaHax, He IMX cHeluaJbHbie MeMOpa-
UMenIuX crenudugeckoii | Hbl, COOpaHHBIE B 'PAHbI
hopMbl
DaronuTo3 U OrcyrerByer (HeBoamoyxked | CBOHCTBEH KJIETKAM UBOT-
MUHOUUTO3 W3-3a HAJIMYHA KECTKON HBIX, V¥ 'pubOB ¥ pacTeHu it
KJIETOUHO CTeHKH) OTCYTCTBYET
Criopoobpaso- | Yacrs mpecraBuTeseii cio- | Criopoobpasopanue CBOJCT-
BaHUE cobHa 00pa3oBBIBATE CIIOPH! | BEHHO PACTEHMAM H rpudam.
nua kiaerkn. Oun npeanazHa- | Cnopsl npegHasHaAYeHBI 1A
YeHB! TOJBKO JJIA MepeHece- | pasMHOKEeHHHA
HUs HeDIaronpuATHEIX ye-
JIOBUM Cpelibl, NOCKOJIbKY
MMEIOT TOJICTYIO CTeHKY
Cuocolst Pasrosennkoe DuHapHoe Muros, Meii03, aMUTO3
JENCHUA nonepevHoe AeneHue, pej-
KIIeTKH KO — TIOUKOBaHUE (IIOYKYIO-
muecs dakrepun). MuTos
M Mel03 OTCYTCTBYIOT
«  Onpenenenne MOHATHSHA «PasBuTHe c NOJIUMOPGU3IMOM».

buosaornyeckuit cmbici. [Ilpumepsl.

Pa3Butne ¢ mnonuMoppuaMoM (HEMpsIMOE MOCTIMOPHOHAIBHOE pPA3BUTHE) -
3apOJIBIIIEBHIHN EPHOJ] 3aKaHYUBAETCS POKIEHUEM JIMUMHKH, KOTOpasi COBEPILIEHHO
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HE HAIlOMMHAET B3pPOCIbIA OpraHn3sM. B TakoM ciaydae roBOpPSAT O MOJHOM
npeBpaieHun (6a00UKu, MyXH, KOMaphl).

Y HaceKOMBIX C HEMOJHBIM IPEBPALIEHUEM MTPOUCXOIUT NOCTENEHHOE U3MEHEHUE
JMYUHKH, COTIPOBOXKIAIOIIIEECS YBEIUUCHUEM B pazMepax (Ky3HEUUK).

YacTo y IMUUHOK BO3HUKAIOT CHEIUATIbHBIC TUUYMHOYHBIC (IIPOBU30PHBIC) OPraHbl,
KOTOPBIE MCUE3al0T B IIporiecce pa3BuTus. OCHOBHAS (DYHKITUS JTMYUHKN — TUTAHUE
(mpeBpalieHue BO B3pOCIyI0 0COOb CBSI3aHO ¢ MeTaMop(o3om).

buonorudeckuii CMbICHT pa3BUTHS C HOJUMOP(OU3MOM — pa3rpaHUUYCHUE HHUIII
MUTaHUsS y JIMYUHKUA U B3POCITION 0cOOU, BHITOJTHOE JIJISl Al TalliK BUJIA.

« Pemmnre 3ama4y: cCKpecTWIN NMecTPbIX neryxa u kypuuny. Hoaxyunian 26
necrpoix, 12 yepHbix u 13 Oesbix nbimaT. Kak Haciaeayercs okpacka
onepeHus y kyp?

CooTtHotieHue GeHOTUIIOB paBHO puMepHO 2:1:1, mo3TOMY OKpacka HaciaeayeTcs
MOHOTE€HHO COTJIACHO MEHJIEJIEBCKOMY pacCIpeAesIeHUI0, Y TPU3HaKa HaOI0aaeTCs
HEIOJIHOE JOMHUHHPOBAHUE.

+ Ilepeyuciaure pa3HOBUAHOCTH FeHOMHBbIX MyTauui. [Ipumepsbi.
['eHOMHBIE MyTalluy — MyTalluy, TPUBOISIIME K U3MEHEHUIO YHCIIa XPOMOCOM.
HaubGonee pacnpocTpaHeHHBIH THUIT TEHOMHBIX MYyTalluid — TMOJHUIUIOUANS —
n00aBJICHHE LIETTBIX TAIUIOUAHBIX HAOOPOB XPOMOCOM.

BO3HUKHOBEHHE TOJIMILUIONIOB CBSI3aHO C HE PACXOXKIECHUEM T'OMOJOTHYHBIX
XpPOMOCOM B M€ 03€, 4YTO MPUBOJIUT K 00PAa30BaHUIO TAMET C YBETUYEHHBIM YUCIOM
XPOMOCOM.

VY pacTeHuil NOJUILIONANS BCTPEUAETCS Yalle, YeM Y )KMBOTHBIX.

Pacrenust — nmonmumionasl (HampuMmep, Msrkasi MIIeHUIA — TeKCaIrIonu]l — UMeeT 6
HA0OpOB TeHOB MO 7 XpomMocoM — 42 XpPOMOCOMBI) MOTYT Pa3MHOXKAaThCA
BETETATUBHBIM CIIOCOOOM, COXpaHss IUIOMAHOCTh. [lonurmonHble OpraHU3MbI
oOnanaroT Oosiee OIArompUATHBIMH NpPHU3HAKAMHU — 00Jiee€ KPYIHBIMHU pa3MepaMmu,
BBIHOCJIMBOCTBIO, YCTOMYMBOCTBIO K 3a00JieBaHUSIM, 4YTO JieJlaeT HuX OoJliee
MPUCTIOCOOJICHHBIMU K YCIOBHSM OKPYKAIOILIEH Cpe/ibl.

OTHOCHTENbHAS PEAKOCTh TOJUIIONINNA y >KUBOTHBIX OOBSICHSIETCS TEM, UTO
YBEITUYCHHOE YMCJIO XPOMOCOM 3HAYUTEIHLHO MOBHIIIACT BEPOSTHOCTH ONTUOOK MpHU
Mel03€ BO BpeEMsI FaMETOreHe3a.

Enie ogHOM pa3sHOBHUIHOCTHIO TEHOMHBIX MYTAallMi ABJISETCA aHAYIUIOUINUS — yTpaTa
WM 100aBI€HUE OTIAEIbHBIX XPOMOCOM.
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AHRYIUTOUJUS BO3HUKAET, €CJIIM OJHA U3 Map TOMOJIOTMYHBIX XPOMOCOM HE
pacxoauTtcs B aHadaze | meitosa.
Korga ramera ¢ HegocTaromen niM JUIHER XpOMOCOMOM CIIMBAETCSA C HOPMAJIBHOM
rariouHOM raMeToi, 00pa3yeTcst 3Uurora ¢ HEYETHBIM YUCIIOM XPOMOCOM.
3urora, B KOTOPOM 4YMCJIO XPOMOCOM MEHBIIIE JUILJIOUIHOTO, HE Pa3BUBAETCS, HO
3UTOTHI C JIMIIIHUMU XPOMOCOMaMH MHOT]a CITIOCOOHBI K pa3BUTHIO. M3 TaKUX 3UTOT
MOSIBIISIFOTCS. OCOOM C SIPKO BBIPAXKEHHBIMU aHOMAJIUSIMHU.
Haunbosee yacTo BcTpeuaeMasi MyTalusl y 4eloBeKa — TpUcoMusi o 21 xpomocome
— cunapom Jlayna.
Eme ogun npumep — cunapom Knandenbrepa — He pacxokieHHe X-XpOMOCOM.
['enorumn: XXV — Takue My>K4YUHBI 0071a/1aI0T HEKOTOPHIMU BTOPUYHBIMU KEHCKUMU
MOJIOBBIMH TIPU3HAKaMH; OECIUIOAHBI, MajO BOJIOC Ha JIMIIE, PA3BUTHIE MOJIOYHBIE
JK€JI€3bl, HU3KUI YPOBEHb YMCTBEHHOI'O PA3BUTHA.

«  MexaHu3MBbI U30JISIIIUH, KaK (pakTOp 3BOIOUNH. [IpuMepsl.

[Tpesurotnueckue — nperpaapl JUisi BO3HUKHOBEHHS THUOPUIOB: CE30HHAA
M30JIALMS — Pa3Hble CPOKHU LIBETEHMSI, IKOJIOTUUECKAst U30JISALMS — pa3HbIE MeCTa
JUI Pa3sMHOXEHHUsI, ITOBEJICHUYECKas W30JLMs; MEXaHWYECKAass H30JsIIus —
pa3ynurs B CTPOCHHUH PENPOAYKTUBHBIX OPTaHOB.

[TocT3uroTruecknue — HEKUZHECTIOCOOHOCTh THOPHUIOB, CTEPUIBLHOCTh THOPHIOB
(mym).
[TepeuncriieHHbIE MEXaHU3MBI MPEAOTBPAMIAIOT OOMEH TeHaMU MEXIY BHIAMHU.

OHU MMEIOT HEOOUHAKOBYIO 3((HEKTUBHOCTh, HO B KOMILJIEKCE C MPUPOIHBIMHU
YCJIOBHSIMU OHH CO3JAI0T HENIPOHULAEMYI0 T€HETHYECKYIO U30JILIHIO.

« IIupamupaa omomaccol. Buabl. [Ipumepsi.

OKOJIOTMYECKYl0 MHUpamMuay OuomMacc CTPOST  aHAJIOTUYHO  MUpamMuie
yucieHHOCcTH. Ee OCHOBHOE 3HayeHHe COCTOMT B TOM, UTOOBI IOKa3bIBATh
KOJIMYECTBO JKUBOTO BelIecTBa (OMoMaccy — CyMMapHyI0 Maccy OpraHu3MOB) Ha
KaKJI0OM TpO(UYECKOM YPOBHE.

Tepmun «mupamuza OMoMacc» BO3HUK B CBSI3M C TE€M, YTO B aOCOJIOTHOM
OONBIIMHCTBE CIy4aeB Macca MEPBUYHBIX KOHCYMEHTOB, MXUBYIIMX 3a CYET
MIPOYIICHTOB, 3HAYUTEIIHHO OOJIBIIIE MACCHI BTOPHUYHBIX KOHCYMEHTOB. bruomaccy
JNECTPYKTOPOB  NPUHSATO  TOKa3biBaTh  OTAEAbHO. CKOpPOCTh  CO3/IaHUS
OpraHUYeCcKOro BEIECTBA HE OMpPEAEIAeT €ro CyMMAapHBIE 3aMachl, T.. OOLIYIO
OroMaccy BCeX OPraHU3MOB KaKJ0TO TPO(UUYECKOTO YPOBHSI.
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4. ITIOPAJOK ITPOBEJIEHUSA U KPUTEPUU OLIEHUBAHUA
MMPOMEXXYTOUYHOM ATTECTAIIUA

4.1 Tlopsinok MpoBeeHUA MPOMEKYTOYHOM aTTeCTALMHA

B pamMkax Tekyiiero KOHTpOJISI B T€UEHHE CEMECTpa [JIsl OLICHKW 3HAHMIA,
YMEHUM, HABBIKOB, MOJIy4a€MbIX B XOJ€ W3Y4YEHHUS AUCIUIUIMHBI, YYHUTHIBAETCS
KOJUIEKTUBHOE BBITIOJIHEHUE TECTOB, KOHTPOJIbHBIX pPabOT, YCTHBIX OMNPOCOB,
pedepatos.

KputeprueM ycnemrHocTd OCBOEHHS y4eOHOTro MarepHualia Mo OKOHYaHHIO
y4eOHOro cemecTpa (IIPOMEXYTOUHAs aTTeCTallusi) SIBISAETCS DKCIEpTHas OlEHKa
IIPENOaBaTENsA, YUYUTHIBAIOLIAs: TEKYIIYI0 YCIEBAEMOCTb B TEYEHHE CEMecTpa
(KOHTpOJBHBIE padOTHI, yCTHBIN OMPOC, TECTHI, pedepar), peryaIpHOCTb MOCEIEHUS
00s3aTENbHBIX YYEOHBIX 3aHATUM. 3a Bce BUIbl AKTHUBHOCTH CTYyACHTaM
BBICTABJISIIOTCST 0ajuibl, C MOMOIIBIO OaUTbHO-PEUTHUHTOBOM cucteme. B KoHIe
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OCBOEGHUS JUCIMILTUHBI COTJIACHO MOJYYCHHBIM OalljlaM BBICTABIISIETCS OLICHKA 3a
DK3aMEH.

CryneHTbl, HE NOJYYMBIIME OIEHKY 3a JK3aMEH C IMOMOILBI0 OaIbHO-
PEUTUHIOBOM CUCTEMBI, CAIOT 3K3aMEH IO AUCLHUILIMHE B (hOpME MUCBMEHHOTO
MOMMEHHOTO orpoca 1o 6mieraM. B kaxmom 6unere coaepxkutcs mo 10 KopoTKux
BOIIPOCOB, KOTOpPBIE MO3BOJSAIOT OLEHHUTh YCBOCHHME BCETO  KOMILIEKCA
KOMIIETEHLIAM.

Y CTHBIN 3K3aMEH NPOBOJIUTCS B 2 dTana: Ha IEPBOM ATAIle CTyACHT IMULIET
orBeT Ha 10 BOmpocoB no coaepkaHuio aucuuIuiuHel. [IponomkurensHocTs — 50
MuHYT. Ha BTOpOM »3Tame — oOTBeYaeT BOIPOCHI YCTHO IIPEIOIABATENIO.
[IpopomxurensHOCTh — 10-15 MuHyT.

4.2 Kpurepuu OUEHHMBAHUS NPOMEKYTOYHOH aTTecTAllMM IO BHIAM
OLICHOYHBIX CPEACTB

4.2.1. Kputepuu olleHHBAHNSI 0TBETA HA BONPOCHI OWJIeTa

«O1auuno» (5) — crymeHT TIyOOKO W TIOJHO BIIAJICET COACPKaHUEM
y4eOHOro Marepuaia U TMOHSATUWHBIM amnmnapaTroM; yMEET CBS3bIBATh TEOPHUIO C
MPAKTUKOW, WUIIOCTPUPOBATh TpUMEpaMH, (pakTaMu, MAaHHBIMH HAayYHBIX
WCCIIEIOBAaHUM; OCYIIECTBISIET MEXKIIPEIMETHbIC CBSI3M, MNpeajiokeHus. [lemaer
BBIBO/IbI; JIOTUYHO, YETKO. SICHO M KpaTKO M3jaraeT OTBEThl HAa IMOCTABJICHHbBIC
BOIIPOCHKI; YMEET 000CHOBBIBAThH CBOU CYXKJEHUS U MPOHECCUOHAIBHO-JIMYHOCTHYIO
MO3UIIUIO 110 U3JIaraeMoMy BoIpocy. OTBET HOCUT CAMOCTOSTENIbHBIN XapaKTep.

«Xopomo» (4) — OTBET CTYAEHTAa COOTBETCTBYET YKa3aHHBIM BBIIIE
KpUTEpUSIM, HO  COAEpKaHUE OTBETA UMEET  OTHEJbHbIE HETOYHOCTHU
(HeCyIIeCTBEHHbIE OIMMOKN) B W3JIOKEHUH TEOPETUYECKOTO M TMPAKTHYECKOTO
Marepuania, OTJIMYAETCS MEHbIIIEH 00CTOSITEIIBHOCTBIO, TyOUHOM,
000CHOBAHHOCTBIO U MOJHOTOM; TOMYIIEHHbIC OMMOKN UCTIPABIISIIOTCS CTYJEHTOM
MOCJI€ IOMOJHUTEIBLHBIX BOIIPOCOB MPENo1aBaTesl.

«Y10BJIE€TBOPUTEIbHO» (3) — CTY/IEHT OOHAPYKUBAET 3HAHUE ¥ TIOHUMAHHE
OCHOBHBIX TIOJIO)KCHMM Y4YeOHOro Marepuana, HO H3JIaraeT €ro HeMoJHO,
HEIMOCJIEIOBATEIbHO, JOMYCKAaeT HETOYHOCTH U CYIIECTBEHHbIE OIUOKA B
OTIPEJICTICHUH TIOHATUH, (OPMYIHPOBKE TMOJOKEHUW, HE TMPUBIEKACT IS
apryMeHTaIuu OTBETa OCHOBHBIE MTOJIOKEHUS HCCIIeIOBATENIbCKUX,
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KOHIIENTYaIbHBIX M HOPMATUBHBIX JOKYMEHTOB, HE yMeeT OOOCHOBaTh CBOU
CYXKIEHMs; HaOIIOAaeTcsd HapylIEeHUE JIOTUKH u310kKeHHs. OTBET OTIMYaeTcs
HU3KMM  yYpOBHEM  CAMOCTOATEIBHOCTH, HE  COJEPKUT  COOCTBEHHOM
po(heCcCUOHATIBHO- TMYHOCTHOM MO3UIINH.

«HeynoBisierBopureibHO» (2) — CTyOEHT HMEET pPa3pO3HEHHBIE,
OeccrCTEMHbBIE 3HAHUS: HE YMEET BBIICIATH INTABHOE U BTOPOCTENIEHHOE; 0y CKAEeT
OLIMOKH B OMNpPEACICHUH MOHATHH, (HOPMYJIUPOBKE TEOPETUUECKUX IOJIOKEHUH,
UCKQKAIOIMIME WX CMBICI, HE OPHEHTHPYETCS B HOPMATHBHO-KOHIENTYaJbHBIX,
IPOrpaMMHO-METOAMYECKUX, UCCIIEIOBATEILCKUX MarepHhaiax, OecrnopsIouHo U
HEYBEPEHHO M3JIaracT MaTepHaIl; HE YMEET COCIUHITh TEOPETHUECKHUE TTOJIOKEHUS
C MeNaroruyeckoi MpakTUKOM; HE yMEeT MPUMEHATh 3HaHUA Ui 0OOCHOBAHUS U
oOBbsICHEHHs (PAKTOB, HE YCTAHABIMBAET MEXKMpeaMeTHble cBs3u. He Bmanmeer
(aKTHYECKUM MaTEPHATIOM.

4.3. Pe3yabrarbl NPOMEXKYTOYHOW  ATTECTAIMM W YPOBHH
chpopMHUPOBAHHOCTH KOMIIETCH NI

IIpu noJIBeIEHNH UTOTOB YUUTBIBAKOTCS PE3YJIbTATHI TEKYIIEH aTTECTAlUN.

Oco0eHHOCTH MPOBEACHUS MPOLEAYPHl OLEHUBAHUS PE3YJIbTaTOB 00yUEHHUS
VWHBAJIMIOB M JIUI[ C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3]I0pPOBbsI 0003HAYEHBI B
paboueil mporpaMme TUCUUTUTMHBI (MOIYJIs).

«1 ypoBeHb» - 03HaKOMJIEHHE (MMETh 00I1Iee IPEICTABICHHUE, y3HABATh);

«2 ypOBEHbY» - IOHUMaHUE y4eOHOro MaTepuasa, u3JaraéMoro B yueOHUKe,
METOMYECKON pa3pabOTKe WM MPEIoiaBaTeseM;

«3 ypOBEHb» - YMEHHE JIOTUYHO, IMOCJIENI0BATEIBHO, JOCTATOYHO IOJHO U
TOYHO U3JIaraTh U3y4YE€HHBIA MaTepUall;

«4 ypOBEHb» - TBOPUYECKHU UCIIOIH30BAThH MOJYUECHHbIEC 3HAHMUS.

Hnist yoosnemeopumenvroti (MONOKUTENBHOW) OLUEHKU 3HAHUU Tpedyercs

MUHUMYM 3-ii YypO8eHb YCBOCHUS yUeOHOr0 MaTepuara.

TpeOoBanusi (KpuTepuajbHble I0KA3aTeJIM) K YPOBHK OCBOEHHS
AUCHHUIIUHBI
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«Ot1auuno» (5) — cryneHT rIyOOKO W TOJIHO BIIAJIEET COAECPKAHUEM
y4eOHOro Marepuana U MOHSATUHHBIM anmnaparoM; yMEET CBS3bIBATh TEOPHUIO C
MPaKTUKOW, WUIIOCTPUPOBATh MpUMEpaMH, (pakTaMu, AaHHBIMH HAayYHBIX
WCCIIEIOBAHNM; OCYILECTBIISIET MEXKIPEAMETHBIE CBSI3HM, MOpeasiokeHus. [lemaer
BBIBOJIbI; JIOTUYHO, YE€TKO. SICHO M KpAaTKO M3JIara€T OTBETHI HA IOCTABJICHHBIC
BOIIPOCHI; YMEET 000CHOBBIBATH CBOM CYXACHUS U MPOPECCHOHATHBHO-TUIHOCTHYIO
MTO3UIIMIO 10 U3JIaraéMoOMy BOIIpocy. OTBET HOCUT CAMOCTOATENBHBIM XapaKTeD.

«Xopowmo» (4) — OTBET CTYJEHTAa COOTBETCTBYET YKa3aHHBIM BBIIIE
KpUTEpUSAM, HO COAEPKAHHUE OTBETa HMMEET  OTAECIbHBIE HETOYHOCTU
(HeCyIeCTBEHHbIE OIIMOKN) B HW3JIOKEHUH TEOPETUYECKOTO M TMPAKTUYECKOTO
Marepuaa, OTJINYAETCS MEHbLIEH 00CTOSTEILHOCTHIO, TITyOUHOM,
000CHOBAHHOCTBIO U MOJHOTOM; NOMYIIEHHBIC OIIMOKN UCTIPABIISIIOTCS CTYJEHTOM
ITOCJIE TOTOJHUTEIBHBIX BOIIPOCOB MPENOIaBaTENS.

«Y10BJIETBOPUTEIbHO» (3) — CTYIEHT OOHApY’KUBAET 3HAHUE U IOHUMAHHE
OCHOBHBIX TMOJIO)KEHH Yy4YeOHOro Marepuana, HO H3JIaraeT €ro HEMoJHO,
HEIMOCJIEIOBATEIbHO, JOMYCKAaeT HETOYHOCTH U CYIIECTBEHHbIE OIIMOKU B
OTIPEJICTICHUH TOHATUH, (OPMYIHPOBKE TMOJOKEHUU, HE TMPUBIEKACT IS
apryMeHTanuu OTBETa OCHOBHBIE MTOJIOKEHHUS HCCIIEI0BATENIbCKUX,
KOHIIETITYaJIbHBIX U HOPMATHUBHBIX JOKYMEHTOB, HE yMeeT OOOCHOBAaTh CBOM
CY)KJE€HUs; HAOMI0JaeTCs HApyIIEHHE JIOTMKU H30keHus. OTBET OTIMYaercs
HU3KMUM  YPOBHEM  CaMOCTOSATEJIIBHOCTH, HE  COAEPXKHUT  COOCTBEHHOM
po(ecCUOHANbHO- IMYHOCTHON MO3ULIUH.

«HeynoBsierBopuTejibHO» (2) — CTYIGHT HMEET pa3pO3HEHHBIE,
OeccrcTeMHbIC 3HAHUS: HE YMEET BBIICIATH TJTABHOE M BTOPOCTEIIEHHOE; IOy CKAeT
OIMOKA B OMNpPEACTICHUH TOHATHH, (HOPMYIUPOBKE TEOPETUUECKUX MOJIOKEHUH,
VMCKQXAIOIINE HUX CMBICI, HE OPUEHTUPYETCS B HOPMATHUBHO-KOHLIENITYaJlbHBIX,
POrPaMMHO-METOJIUYECKUX, HCCIEAOBATEIbCKUX Marepuanax, OecrnopsiiouyHO U
HEYBEPEHHO M3JIaracT MaTepHuall; HE YMEET COCIUHATh TEOPETUYECKHUE TOJT0KEHUS
C TMeJarornueckoil MPaKkTUKON; HE YMEET MPUMEHATh 3HAHUS I 00OCHOBAHUS U
oObsicHeHHs (PAKTOB, HE YCTAHABJIMBAET MEXKMpeIMeTHbIe CBsi3u. He Bmameer
(haKkTHUYEeCKUM MaTepHAJIOM.

© ®I'BOY BO «Henl'V»



\’ MUHOBPHA VKU POCCHH

@ ®enepanbHOE TOCYJAPCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE
yUpeXIeHHE BEICIIET0 00pa30BaHHs
«Yensbuncknii rocynapcrseHHbi yauBepente» (PI'BOY BO «Uenl'Vy)

DOHJT OLIEHOYHBIX CPEACTB JJIS MPOMEKYTOUHOM aTTECTAIMH M0 JUCHMITIHHE (Moayiro) "Ob6mas ouonorus"
cnenuansHocTr 06.05.01 "Bronmkenepus u OnonHpopMaTHKa" CrICIMATN3AIMA BHONHKEHEPHS U C1p. 26
ouonnpopmaruka ®I'bOY BO «Henl'V»

06.05.01 buouH:keHepus ¥ OMOMH(POPMATHKA CHICLUATU3ALMSA
buonn:xenepust u OuonHpopmMaTuka, (POHA OLEHOYHBIX CPEICTB IS
NMPOMEKYTOYHOM aTTecTauuu o Aucuuniante «Oomasi 0uo0J0rus», ro
HaOopa 2026, ounast popma o0ydeHust

[TpopekTop no yueOHoii pabote yrBepxaeHo 03.03.2026 A. A. CanamaToB
Y4eHbIM COBETOM OHOJIOTHYECKOTO (haKyIbTeTa

IIpoTokon 3acemanus Ne 8 ot 27.02.2026

IIpencenarens YuyeHoro cosera

Oumosnoruveckoro (hakyabTeTa COTJIAaCOBAHO J.C. CramkeBu4
3acenannem kadeapbl MUKPOOHOJIOTHH, HMMYHOJIOTHH U 0011el OHOJIOTHHI
[Tporoxon 3acenanust Ne 9 ot 27.02.2026

3aBenyrouuii kagenpoit corimacoBaHo  A.JL.Bypmucrposa

ABTOp (COCTaBUTEID) JO.1O. ©Oununmosa

Cmpykmypa honoa oueHouHbIX CpeOCme cOoomeemcmeyen npuKazy peKmopa
DI'bOY BO om 27.09.2022 Ne 573-1 «O6 ymeepocoenuu nonoxcenus @OC no
OIl BO ¢ ®I'bOY BO Yenl'Y»

© ®I'BOY BO «Henl'V»



