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1. Iesun ocBOeHUN IMCUMILINHBI (MOIYJIs1)

IlensitMu  OCBOCHHS AWCIMIUIUHBI  SBJSIIOTCS  TMMOJYYCHHE 3HAHUH O  CTPYKType
OaKTepHUaIbHOW, PACTUTCIPHOH M JKMBOTHOW KIETKH, CTPOCHHM TKAHEH, KOTOPBIC ITO3BOJIST
oOydaromemycsi chQopMUpPOBaTh €0 HAYYHOE MHPOBO33PEHHE.

B 3amaun BXoauT:

- W3YYCHHE 3aKOHOMEPHOCTEH CTpOEHUs, (YHKIIMOHUPOBAHUS, BOCIPOU3BEACHHS U
ru0enu KIETOK,

- OCBOEHHE 3aKOHOMEPHOCTEH pa3BUTHsI, CTPOCHUS, (PYHKIMOHUPOBAHUS U SBOJIOIHH
TKaHEH KUBBIX OPTaHHU3MOB.

2. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrPaMMBbl

JlaHHas AUCLUIUIMHA COIJIAaCHO Y4eOHOMY IJIaHy IO JaHHOMY HalpaBJICHUIO MOJrOTOBKU
orHocurcsi Kk brmoky 1 «/lucuummusl (Momgynm)», Yactb, ¢dopmupyemas ydacTHUKaMHU
obpasoBarenbHbIX oTHOMICHHH b1.B.08

Jlia ocBOEHUS NUCUUIUIMHBI OOYYaroIIMKCS JOJKEH OBJIAaJE€Th OCHOBHBIMU MOHSATUSMU
JUcHUIUIMH: «OCHOBBI Onoxumumn», «OCHOBBI MOJIEKYJISIpHOM Ononoruny», «OO0mas 6uonorus u
MUKpoOuosorus», «boranukay.

3HaHUS M HaBbIKHM, NPUOOPETEHHBIE NpPU M3ydyeHUH Kypca «L{UTOJIOrMs M TUCTOJIOTUS»,

HE00XO0 MBI IpU OCBOCHUHU CIEAYIOMUX JTUCHHMIUINH: «OCHOBBI (PUTOMMMYHOJIOTHNY,
«buorexHonoruss pacreHuit», «Bupycomorus», «OcCHOBBI TOKCHKOJIOTHM», «KieTtouHas
OMOTEXHOJOIHs» a TaKkKe Mpu MNpoxokaeHUH [Iponm3BOACTBEHHONW MNPAKTUKU HAYYHO-

HCCJIeI0BATENIbCKOM padoThl, BhInoHeHus BKP.

2.Ilnanupyemble pe3yJbTaThl O00y4YeHHUs] 1O JAUCHMILIMHE, COOTHECEHHbIe ¢
IVIAHUPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTeIbHOM MPOrpaMMbl

B pesynbrare u3ydeHHs JUCLUIUIMHBL OOYYarOIIMHCS JIOJDKEH YCBOUTb TPYAOBBIE
(GYHKINU B COOTBETCTBHH C MPOQecCHOHANBHBIM cTaHgapToM 26.008 Crenmanuct- TEXHOJIOT B
o0nacTd  MpUPOTOOXpaHHBIX  (DKOJOTMUECKUX) OMOTEXHOJOTMH  YTBEPXAEH  MPUKA30M
MunuctepcTBa Tpyaa u connanbHoi 3amuThl PO ot 21 nexabps 2015 roga Ne 1046 n)

O00011IeHHBIE

EI));IHHI?LI:;I; Tpynossie pynkiuu (TD) BriOpannsie Tpynossle aevictBus (T/1)
(OTD)
Mounurtopunr | OcyniecTBiieHne JKOJIOTUYECKOU IIposencHue
COCTOSIHUS OLICHKHA COCTOSIHUSI TIOJIHA/I30PHBIX | OAKTEPHOIOTHYECKHX HCCIICAOBAHHM
OKpY’Kalolle | TeppUTOpUit U BO3MOYKHOCTH | IPUPOJIHBIX 00pa3IoB
H cpensl C | IPUMEHEHUS Ha HUX
OpPUMEHEHHE | MPUPOJIOOXPAHHBIX OHOTEXHOJOTHH
M A/01.6
TIPHPOSOOXP AHanu3 pe3ylbTaToB MCCIEJOBaHUMN
aHHBIX MPUPOIHBIX 00pa3L0B
OUOTEXHOJIOT
it A OneHka pHCKa M OCYIIECTBJICHUE

Mep MPOPUIAKTHKA BO3HUKHOBEHUS
OUaroB BpEIHBIX OPraHW3MOB Ha
MOJHAI30PHBIX  TEPPUTOPHUIX  C
NPUMEHEHUEM  TPUPOJOOXPAHHBIX
onotexnonoruit A/02.6




OcBoeHnue
KOMIIETEHLIH:

YK-1. CriocobeH ocCymecTBIsITh MOUCK, KPUTHYECKUN aHAIM3 W CHHTE3 HMH(POPMAIINH,
MPUMEHSATHh CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUs TOCTAaBJICHHBIX 3a/1a4

[IK-6 CnocobeH mnpoBOAUTH OaKTEPUOJOTUYECKHE, TOKCHKOJIOTUYECKHE HCCIETOBAHUS
MPUPOJHBIX O00pa3loB, TEXHUYECKUX CPEICTB W TEXHOJOTHMYECKUX TIPOLECCOB C YYETOM
SKOJIOTMYECKHX MOCJIEICTBUI UX TPUMEHEHHUS.

TUCHUIUIMHBL  (MOIyJNis) HampaBlieHO Ha (OPMUPOBAHUE CIETYIOIINUX

Kon u Kputepuu orieHuBaHMs pe3yabTaTOB 00ydeHUS
HAaUMEHOBaHUE Kon u HU3KH
YHHBEPCATBHOM | HamMeHOBaHM | (TOMOPOTOBBIH
KOMIICTCHIIN € UHJMKaTopa ,
JIOCTHKCHUS | KOMIICTCHIIHMS | TIOPOTOBBIT 0a30BbIi TIPOJABUHY ThI
YHUBEpCaIbH HE i
BIX chopMupoBaH
KOMIIETCHIINIA a)
Kareropus yHuBepcanbHbIX KoMIeTeHIUH - CHCTEMHOE ¥ KPUTHYECKOE MBIIIIICHHE
VK-1. NA-1yxq - He Ciabo B Ha BbeICOKOM
CriocobeH AHanu3upyeT | aHAMM3MPYeT | aHAIM3HUPYET | IOCTATOYHOW | YpOBHE
OCYIIECTBJISATh | TIOCTABJICHHY | IMOCTABJICHHY | MMOCTABJICHHY | CTCIICHU aHATM3UPYET
TTOWCK, 1) 3amavy, | 10 3amady, | 10 3a7ady, | aHAIM3UPYET | MOCTaBJICHHY
KPUTHYCCKUN BBIICISSL €€ | BhIUCSAS €€ | BhIACNSsl €€ | IOCTaBJIeHHY | 10 3ajaudy,
aHamn3 u | 6a3oBbIe 0a3oBbIC 0a3zoBbIe 10 3ajauy, | BBLACISSL  ee
CUHTE3 COCTaBIISIIOIIM | COCTaBJISIONIA | COCTABIISIFONI | BEAETSST  ee | 0a30BbIe
nH(pOpMAaIuy, e, e, He, 0a3oBbIE COCTAaBJISIOLLL
MPUMECHSATh OCYIIECTBIISICT | OCYIIECTBIISCT | OCYIIECTRIISIC | COCTABISIONIN | HE,
CUCTEMHBIH JICKOMIIO3MIIA | JEKOMIIO3UIU | T e, OCYIIIECTBIIsIC
TTOIXO/T JUTSL | 1O 3a]1auf 10 3a]1a9H JIEKOMIIO3HI] | OCYIIECTBISET | T
pelieHus U0 33J1a4u JICKOMIIO3HIINA | JCKOMITO3HI]
MTOCTABJICHHBIX 10 33J1a4u HI0 33]1a4u
3a71a4 -2y — | He moxeT | Hegocratou | JloctaTouHo YcneniHo
Haxonut U | HAXOJUTh ¥ | HO HAXOAWT | XOPOIIO HAaXOJAWT W
KPHUTUYCCKU KPHUTUYCCKHU u HaXoOIuT " | KPpUTUICCKH
aHAIM3UPYET | QHAJIM3UPOBAT | KPUTHYECKU | KPUTHYCCKH aHAJIM3UPYET
nHpOpMAIHIO, | b aHANMM3HUPYET | aHaMU3upyeT | mHQOpMaNu
HeoOX0aUMYI0 | HH(popMaIio, | HHPopMalu | UH(OPMAIIUIO, | O,
JUIL  peleHus | HeOOXOAUMYHO | 10, HEOOXOAUMYIO | HEOOXOAUMY
MOCTABIICHHOW | AJI1 pElIeHUs | HEOOXOAUMY | JUIS pelIeHHd | 10 JUTST
3a/1aumn MOCTABIICHHOHN | 10 JUTS | TIOCTaBIIEHHOW | pemieHus
3aJ1auu pelieHus 3aJ1a4u MOCTaBJICHHO
MOCTaBIICHHO i 3a1a9mn
¥ 3agayn
N-3yi1 — | He moxer | Crnabo Xoporiio OT1anaHO
PaccmaTpuBae | paccMaTpuBar | paccMaTpuBa | pacCMaTpHBae | paccMarpHBa
T BO3MOXHBIC | b BO3MOXHBIC | €T T BO3MOXHBIC | €T
BapUaHTHI BapHaHTHI BO3MOXKHBIE | BapUaHTHI BO3MOJKHBIC
PpEeUICHUA PpEeUICHUA BapHaHThI peICHUA BapUaHThI
3a/1a4u, 3a/1a4u, penieHus 3a/1a4u, penieHus
OIICHWBas WX | OIIGHWBas WX | 3ajauH, OIICHWBas WX | 3aJa4H,
JOCTOMHCTBA JOCTOMHCTBA OCHMUBAA HUX | AOCTOUHCTBA OLCHHBAsA UX
1 HEAOCTAaTKN 1 HEAOCTAaTKN JOCTOMHCTBA 1 HEAOCTATKHN JOCTOUHCTBA
" u
HEOO0CTAaTKN HCIOCTATKHU
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NA-4yx1 — | He moxeT | HeyBepenno | JloctaTtouHo OtimyHO
Aprymentupo | GopMupoBath | GOPMHUPYET | YETKO dhopMupyet
BaHO COOCTBEHHBIE | COOCTBEHHBI | opMuUpyeT COOCTBEHHBIE
dhopmupyet CYKICHHSI W | € CYXICHHUS | COOCTBCHHBIC | CYXKJCHHUS H
COOCTBEHHBIC | OIICHKH, W OLEHKH, | CY)KICHUS U | OIEHKH,
CY)XIEHHUsS] W | OTINYaeT OTJINYAET OIICHKH, OTIIMYAET
OIICHKH, (hakTh ot | (hakThI OT | oTIM4YaeT (hakThI oT
OTJINYAET MHEHHUMN U | MHEHHUI U | dakTel OT | MHEHUU u
(haKThI OT | MHTEPIIPETAM | MHTEPIIPETAI] | MHCHHI ¥ | HHTepIpeTall
MHEHUU u|u B | Uil B | MHTEpIIpeTaly | Ui B
WHTEPIPETalld | PACCYKICHUS | pacCyKICHH | U B | paccyXIeHu
i B | X IPYTHX | IX ~ JAPYTHX | pacCyKIeHHs | X  IPYTHuX
paccyXIeHusl | y9aCTHHKOB YY9aCTHUKOB | X JIPYTHX | YIaCTHUKOB
X JIPYTHUX | NEATENBHOCTH, | NEATSIBHOCT | YYaCTHUKOB JICSTEIILHOCT
Y9aCTHHUKOB MIPUHUMACT , NeSTeILHOCTH, | H,
NEATCTLHOCTH, | 00OCHOBAaHHOE | IPUHUMACT MIPUHUMAET MIPUHUMAET
NpPUHUMAET peleHue 000CHOBaHH | 000OCHOBaHHOE | 0OOCHOBaHH
000CHOBaHHOE | NIOCTaBJICHHON | 0€ pEIICHUE | PEeIICHUE 0¢ pelIcHHe
perieHue 331291 ITOCTABJICHHO | TTOCTABJICHHON | IMTOCTaBICHHO
MOCTaBJIEHHOU W 3a7a4u 3a1a4u 1 3a1aun
3aJ1aun
N-5yx1 — | He moxeT | HeyBepenno | JJoctaTtouHo OTinm4HO
Omnpenensier u | onpenensate u | Onpenenser | 4ETKO oTIpeensieT
OIICHUBAECT OIICHUBAThH W OIICHUBACT | ONpPENENsieT M | U OLCHUBACT
MOCJIEACTBUS | TIOCICACTBUS | TIOCJICICTBUS | OI[CHHBACT MOCJICICTBUS
BO3MOYKHBIX BO3MOYKHBIX BO3MOXKHBIX | TTOCJICICTBUS | BO3MOKHBIX
pelieHui peLieHui peueHui BO3MOJKHBIX peueHuit
3a1auu 3aJ1aun 3aJ1auu perieHui 3aa4u
3a1a9n
[1K-6. N-1mx.s He He JlocTtaTtou Bceerma
Cnocoben [IpoBoaut MIPOBOTUT BCeraa HO Y4acToO | MPOBOJUT
MTPOBOJIUTH 9KOJIOTUYECKY | DKOJIOTUYECKY | IPOBOJIUT MIPOBOJIUT JKOJIOTHYECK
0aKTepuoNIorny | 10 OIICHKY | 10 OIICHKY | KOJIOTUYECK | SKOJIOTHYECKY | YIO  OIICHKY
eCKHue, MIPUPOJTHBIX MIPUPOJTHBIX VIO  OIICHKY | 1O OILICHKY | TIPUPOIHBIX
TOKCHKOJIOTHYE | 00pa3IioB, 00pa3sIoB, MPHUPOJHBIX | MPUPOIHBIX 00pasioB.,
CKHE COCTOSTHHSI COCTOSTHHSI 00pa3sIos, 00pa3sIos, COCTOSTHHS
WCCIIEIOBAHUS | TEPPUTOPHIA, TEPPUTOPHIA, COCTOSTHHS COCTOSTHHS TEPPUTOPHHA,
MIPUPOJTHBIX MPUMEHSIS MPUMEHSIS TEPPUTOPHUH, | TEPPUTOPHIA, TIPUMEHSIS
00pasIos, MPUPOJIOOXpa | IPUPOJ00Xpa | TPUMEHSST TIPUMEHSIS MIPUPOIOOXP
TEXHUYICCKUX HHBIC HHBIC MIPUPOJIOOXP | TPUPOAOOXpa | aHHBIE
CPEICTB U | OMOTEXHOJIOTH | OMOTEXHOJIOTH | aHHBIC HHBIC OMOTEXHOJIOT
TEXHOJIOTHYECK | U u OMOTEXHOJIOT | OMOTEXHOJIOTH | MU
WX TIPOIIECCOB C 701 u
Y4YETOM N1-2x-6 He He  Bcerma | JocrarodnHo Bceerna
OKOJOTUYECKUX | OCyIIECTBIsIE | OCYIIECTBISET | OCYIIECTBISIC | YACTO OCYIIECTBIIsIC
MOCIJIEACTBUN T nmabopaTopHbIe | T OCYIIECTBISIET | T
UX NIPUMEHEHUS | T1abopaTOpHbBIE | UCCIEAOBAaHUS | Ta0OpPaTOpH | 1abopaTopHbIE | JIabopaTopH
WCCIICIOBAHUS | U OKCIEPTHU3Y | bIS UCCIICJIOBAHUS | bI€
MU OKCIEepPTH3y | OMOJIOIMYECKO | UCCICAOBAHU | U JKCIEPTU3Y | MCCIIEIOBaHU
OHMOJIOTMYECKO | TO Marepuana | s U | OMOJIOTHYECKO | 5 u
ro MaTepuaia JKCHEPTU3Y | TO MaTepuana | SKCIEePTH3Y
OMoTOTHYIECK OMOJIOTHYECK
oro oro
MaTepuaia MaTepuana
N1-3nks | He He  Bcerma | OObI4HO Bceerna
[TpumeHnser MIPUMEHSIET MIPUMEHSIET MIPUMEHSET MIPUMEHSET
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OHMOTEXHOJIOTH | OMOTEXHOJIOTH | OMOTEXHOJIOI | OMOTEXHOJIOIH | OMOTEXHOIOT
YeCKHe YeCKHe AYECKHE YeCKHe HYECKHUe
MIPUEMBI MIPUEMBI MIPUEMBI TIPUEMBI TIPUEMBI
MIPOTHUB MIPOTHB MIPOTHUB MIPOTHB MIPOTHB
ITOSIBJICHUS ITOSIBJICHUS MTOSIBIICHUS MOSIBIIEHUSA MOSIBIIEHUSA
04aroB 04aroB 04aros 04aroB 04aroB
BPE/IHBIX BPE/IHBIX BPE/THBIX BPE/IHBIX BPE/IHBIX
OpraHU3MOB OpraHU3MOB OpPraHW3MOB | OPraHU3MOB OpPraHU3MOB

B pe3ynbpTaTe 0CBOCHHS AUCIUIUIMHBI 00YJarOITUICS JOJIKEH:

3Hamuv:

- OCHOBHBIE 3aKOHBl  ©CTECTBEHHOHAYYHBIX JHWCIMILUIMH B  TIPOGECCHOHATBLHOU

ICSTCILHOCTHY

- OCHOBHBIE IOJI0KEHUS KIETOYHON TEOPHH;

- CTPYKTYPHO-(YHKIMOHATBHYIO OPTaHU3AIHMIO KJICTOK OaKTepuil, ")KUBOTHBIX U PACTCHHIA;

- KJIETOYHBIM IMKJI M €ro peryssluio, MEXaHU3Mbl JEIE€HUs KIETOK (MHUTO3, Meio3,
HH/IOMUTO3) U UX FEHETUYECKHU JAETEPMUHUPOBAHHON Ir0emH;

-  NpUHUMNB  JTU(QHEpEeHIMPOBKH  KJIETOK  Kak
cCHenualn3alii B MHOTOKJIETOYHOM OPraHU3ME;

- KJIacCU(pUKALMI0 U CBOWCTBA OCHOBHBIX TKaHEW pacTE€HHUH, >KMBOTHBIX M 4YEJIOBEKa,
3aKOHOMEPHOCTH MX THUCTOI€HE3a U pereHepanuy;

ymemb:

- YIPaBJIEHUIO OMOTEXHOJIOTMUECKUMHU ITPOLIECCAMU;

- NPUMEHATb METOJbl MAaTEMaTHYECKOIO0 aHaM3a M MOJEIMPOBAHUSA, TEOPETHUYECKOIO M
HKCIIEPUMEHTAIIBHOTO UCCIIEI0BaHUS;

- OOBSCHATB: POJIb OMOJOIMYECKUX T€OpUH, Uael, MPUHLUIIOB, TUIOTE3 B (POPMUPOBAHUN
COBPEMEHHOM €CTECTBEHHOHAYYHOW KAPTHUHBI MUPA, HAYYHOTO MUPOBO33PEHMS; €IUHCTBO KUBOMU
U HEXUBOHW MPUPOJIBI, POACTBO KUBBIX OPraHU3MOB, UCHOJb3Ys OMOIOIHYECKHE TEOPHH, 3aKOHbI
Y TIPaBUJIA;

-yCTaHABJIMBAaTh B3aHUMOCBSI3U CTPOCHHMS M (YHKIMH MOJIEKYN B KJIETKE; CTPOEHHUS U
(GYHKIMI OpraHoMu/10B KJIETKH;

-ONMCHIBaTh KJIETKM PAcTeHUHl M >KMBOTHBIX (IIOJ] MHUKPOCKOIOM), TKaHH U CTPOCHHE
OpraHoOB; TOTOBUTH M ONUCHIBATh MUKPOIIPENapaThl;

-CpaBHMBATh OMOJIOTHYECKHE O0BEKTHI (KJIETKU PACTeHUH, )KUBOTHBIX, TPUOOB U OAKTEpHid,
TKaHU PacTEHUH U )KUBOTHBIX);

-TIPOLIECCHI U ABJICHUS (MUTO3 U MEHO3) U JIeaTh BBIBO/IbI HA OCHOBE CPaBHEHUS;

-aHaJIM3UpOBaTh W OLEHUBAaTh OJTUYECKUE AaCMEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
Ouoornyeckoi HayKe;

-OCYILIECTBIISITh CaMOCTOSTENbHBIA TOUCK OHOJOrMYecKod WHGOpPMalMU B Pa3IUYHbBIX
UCTOYHHUKAX (YUEOHBIX TEKCTaX, CHPABOYHUKAX, HAYYHO-MOMYJISPHBIX M3AaHUAX, KOMIIBIOTEPHBIX
0a3ax, pecypcax HTepHET) 1 MPUMEHSITH €€ B COOCTBEHHBIX HCCIICIOBAHUSAX;

-MCII0JIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHS B NPOQPECCUOHATBHOM JIESTENTbHOCTH U
MTOBCEJHEBHOM KU3HH.

BJIAJETh:

- HaBbIKaMU Pa0OThI ¢ HAYYHO-TEXHUYECKON MH(OpMAINE; MUKPOCKOIMPOBAHKS U aHAIIM3a
THCTOJIOTHUYECKHX MPETapaToB U 3JIEKTPOHHBIX MUKPOPOTOrpadHii;

-YT€HUEM U aHAIM30M HAYYHOH TeMaTH4E€CKOW JTUTEPaTyphl MO «IIUTOJIOTHH, TUCTOJIOTUN»
C MCIIOJIb30BaHUEM ee Ui pepepaTUBHBIX U HAYYHBIX COOOIICHUIA;

- METOJIUKOW BpEMEHHbBIE U MIOCTOSIHHBIE T'HCTOJIOIMYECKHE MpernapaThl.

mpouecca uX (QYHKIHOHATHHON

3.1. Marpuna cooTHeceHHsI TeM/pPa31esi0B Y4eOHOM TUCHMILIMHBI (MOAYJISA) U
¢Gopmupyembix B HUX POPecCHOHANBHBIX U 001IenPodeCCHOHAIBbHBIX
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KOMIIeTeHII N

Temer, Kommerenun
pas3zernbt VK-1 T1IK-6 OOmee
JHCIHATIINHBI KOJIMYECTBO
KOMITICTEHITHI

Pa3znen 1. Benenue + - 5
Pazpen 2. llutonorus + + 2
Pasnen 3. I'ucronorus + + 2

Hroro - - 2

4. CTpyKTYypa " coepkaHue TUCHUILIUHBI (MO1YJIs1)

OO0mias TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET S 3aueTHhIX enunuil 180 akan. yaca.

4.1. O0bemM TUCUMILUIMHBI U BUAbI Y4e0OHOI pa0doThI

Bune! 3ansatuii

Bcero akan. yacos

Ounas ¢popma 3aounas Gopma
5 cemecTp 3 Kypc
OO01mast TpyA0€MKOCTh TUCIUTITHHBI 180 180
KonrakTtHas pabota oOyyJaronuxcs c 80 18
MPEINoaBaTeIeM
AyIUTOpHBIE 3aHATHS, U3 HUX 80 18




Jlexium 32 6
[TpakTHueckue 3aHATHS 48 12
CamocTosTenpHas pabora 64 153
npopaboTka yueOHOro Marepuaga MO JAUCLUHUILIIMHE
(KOHCHIIEKTOB JIEKLIUH, y4eOHUKOB, MAaTEpHAJIOB CETEBBIX 24 53
pecypcoB)
HOJTrOTOBKA K KOHTPOJIBHBIM paboTam 20 40
BBITIOJITHEHHE KOHTPOJIBHOU PaObOTHI - 40
MOATOTOBKA K C/1au€ MOJIYJIS 20 20
KonTtpob 36 9
Buj ntoroBoro KoHTposis 9K3aMeH
4.2. Jleknuu
Ne Pa3znen nucuunnunsl (Moayss), Temsl ekl 1 | OObeM B akan. | @opmupyemblie
UX COoZepKaHHe qacax KOMIIETEHIINH
OYHO | 3a0YHO
1 1.BBenenue 2
1.1. [luTosiOrUs M TUCTONOTHUS, KaK HayKa. 2 1 VYK-1; ITIK-6
Uctopus pa3sutus. 2
1.2. Mukpockornus Kak OCHOBHOM METO]T 2
IUTOJIOTUU U TUCTOJIOTUUI
2 2.1luronmorus 2 1
2.1. Knerounas teopus. CTpoeHUE KIETKH. 2 YK-1; TIK-6
Oprasesnibl MpoToIIiacTa 2
2.2. IlpousBoiHbBIE TTPOTOILIACTA 2
2.3. Tunbl genenus kietkd. JuddepenmpoBka 2 1
KJIETOK
3 3. 'ucronorus 2
3.1. IlpuHummel  KnaccupUKaMM  TKaHEH. 2 1 1 TIK-
PacturenbHbie TkaHU 2 YKL -6
3.2. DnurenuanbHble TKaHU 2 1
3.3. Txanum BHyTpeHHel cpeapl. OOmas 2
XapaKTepUCTHKA, Kiaccupukanus U QyHKIIUU
3.4. Mpuueunsle Tkanu. OO11as XapakTepuCTHKa, 1 1
kinaccudukanus 1 QyHKIUH
3.5. HepBHas Tkanb. OOmas XapakTepUCTHKA, 1
byHKIIUN 1
3.6. 3aKOHOMEPHOCTH IBOJIIOIIUY TKAHEH 1
Hroro 32 6
4.3. IlpakTHYeCKUE 3aHATHSI
Ne HanmeHnoBanue 3aHATHS O6beM B akaf. dopmupyemsbie
pas3n qacax KOMITETEHIINU
ena ouHo | 3a04YHO
1 Oco0eHHOCTH TEXHUKH MHKPOCKONUPOBAaHUS B 6 2 YK-1; I1K-6
LUTOJIOTHYECKUX paborax. Pabora C
JIOTIOJTHUTEIIHHBIMH MTPHOOPAMU K MUKPOCKOITY.
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2 MeTtonuka MPUTOTOBJICHUS IIOCTOSIHHBIX 4 VK-1; I1IK-6
MHUKPOTOMHBIX IIPETapaToB
3 Meronuka MIPUTOTOBJICHUS BPEMEHHBIX 4 2 YK-1; IIK-6
«JTABJICHHBIX» TPEMapaToB
4 Meronuka JIFOMUHECLIEHTHOI'O 4 2 VK-1; I1IK-6
MUKPOCKOITUPOBAHUS
5 CrtpoeHune pacTUTEIBLHON KIIETKH (KOXKHIIA JTYKa). 4 YK-1; I[IK-6
Turne! IBHKEHUS IUTOTLIA3MEI.
6 Tuner  1mactua.  YabTpaMHKPOCKOITHYECKOE 4 YK-1; I[IK-6
CTPOEHUE TUIACTHUI U MUTOXOHIPHIA
7 Crpoenue KJIETOYHOM CTEHKH, eé 4 VK-1; I1IK-6
BUJIOM3MCHCHHSI.
8 Tumel AeaeHUs KICTKU: aMHTO3, MHTO3, MEHO3, 4 2 VK-1; ITIK-6
9HJIOMHTO3.
9 Mukpo- u MeracnoporeHes. [‘amerorenes. 2 YK-1; TIK-6
JIBoiiHOE OIUIOAOTBOpPeHUE y pacreHuit. K/p
«MmuTO3,M€EH03»
10 Cemunap «OcHoBbI rucTonorun». K/P «Mukpo, 2 YK-1; TIK-6
MEracroporeHe3,raMeTOreHe3 )
11 PactuTenbHble TKaHU: MEPUCTEMBI (aMeKC KOpPHS 2 2 YK-1; TIK-6
1 cTe0I1s1), HOKPOBHBIE TKaHU
12 MexaHnyeckue, OCHOBHBIC,  BBIACIUTCIIBHEIC 2 2 VYK-1; IIK-6
TKaHU
13 [IpoBoasinue TKaHU, TPOBOASIINE ITYYKH 2 VK-1; I1IK-6
14 OnurenuagbHble, MBIIICUHBIE  TKaHu. OOmas 2 VYK-1; ITIK-6
XapaKTePUCTUKA, QYHKIHH
15 HepBhas tkanp. OOmas XapakTepHUCTHKA, 2 YK-1; TIK-6
byHKIIH
Uroro 48 12
4.5. CamocrosiTesibHast padoTa 00y4Yaroluxcst
O0BeM B akaj. dyac,
Paznen No Bux CP ouHas 3a04Has
JUCIUIINHBI dopma dopma
o0yyeHus | oOy4eHus
[IpopaboTka  y4eOHOTO  Marepuajia  TIO 8 20
1 | aucuunnuHe (KOHCHEKTOB JICKIHH, Y4eOHUKOB,
MaTEepPHAaJIOB CETEBBIX PECYPCOB)
Pasnen 1 o9 | MOATOTOBKA K KOHTPOJIBHBIM paboTam 6 15
3 | BeimonHenne KOHTPOIBLHON pabOTHI - 6
4 | MOArOTOBKA K Ca4e MOJYJIs 5 10
[Ipopabotka  ydyeOHOro  MaTepuaysa IO 10 20
1 | nucuurmvHe (KOHCIEKTOB JICKIUH, y4eOHUKOB,
Paznen 2 MaTepPHAaJIOB CETEBBIX PECYPCOB)
2 | IlogrotoBka K KOHTPOJIBHBIM paboTaM 6 15
3 | BeinmosnHeHne KOHTPOJIbHON pabOThI - 6
4 | TlogroroBka K caade MOJTYJIs 5 9
Pasnen 3 1 [IpopaboTka  y4eOHOTO MaTephaia - Mo 10 19
JTUCITUIIMHE (KOHCIIEKTOB JIEKIUH, Y4eOHUKOB,
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MaTepUAJIOB CETEBBIX PECYPCOB)
2 | IloarotoBka K KOHTPOJIBHBIM paboTaM 6 15
3 | BemmosiHeHHe KOHTPOJIBHOU PaObOTHI - 8
4 | moAroToBKa K cl1aue MOJYJIS 6 10
Utoro: 64 153

Tlepeuenv yuebHo-memoouuecko2o obecneyeruss 011 CamoCmosImenbHou pabomsl No OUCYUNIUHE:!
1. Tamuxun P.B., Kupuna W.b. Mertoauueckue ykazaHusi A CaMOCTOATENBbHON pabOTHI U
BBIMIOJTHEHHUST KOHTPOJIbHOM paboThl 1o aucuuiuinHe «lluTomorus u rucToNOTHS» AJA
oOyyaromuxcs o HanpasieHuto 19.03.01 buorexnonorus. - Muuypunck, 2021.

4.6. BplnoJiHeHHe KOHTPOJILHOM pPadoThI 00y4aroIMMHCH 3204HOIH GopMBbI

Baxnoit ¢Qopmoil camocToATENbHON pPabOTHI O0YyYaroOIIErocs: SBISETCA HAalKCaHHUEe
KOHTPOJIbHBIX PaboT. Llenn BeImoaHEHUS pabOTHI:

— CHCTEeMaTu3alus, 3aKpeIUieHHEe U YriayOJeHHWe TEOpEeTUYECKHX 3HaHUH W YMEHUH
MMPUMCHATH UX IJIA pCHICHUA KOHKPCTHBIX IMPAKTUYCCKUX 3aaa4,

— pa3BHUTHE HAaBBIKOB CaMOCTOSTEIFHONW Hay4YHOW padoOThl (IIAHMPOBAHUE M MPOBEICHUE
UCCJIEIOBaHMsI, padoTa C HAyyHOW M CIIPAaBOYHOM JMUTEpaTypoil, HOPMATUBHBIMU IPAaBOBBIMU
aKTaMu, HHTEPIIPETAIHS TIOIYYCHHBIX PE3y/IbTAaTOB, UX MPABUIILHOE H3JI0KEHUE U 0(OPMIICHHE).

Pabora nomkHa 0TBeUYaTh CICAYIONIMM TPEOOBAHUSIM:

— CaMOCTOSITEIIbHOCTh HCCIICAOBAHNUS;

— (QopmupoBaHue aBTOPCKOW IMO3UIMU IO OCHOBHBIM TEOPETUYECKUMH ITPOOJIEMHBIM
BOIIPOCAM;

— aHaJIW3 HAYYHOH U y4eOHOH JIMTEPaTypPhl IO TEME HCCIICIOBAHMS;

— CBSI3b NpEIMeTa UCCIEJOBAHHSA C aKTYaJbHBIMH NPOOJIEMaMH COBPEMEHHON HAayKH U
[IPAKTUKH;

— JIOTHYHOCTD U3JIOKEHHUSI, ApTyMEHTUPOBAHHOCTH BBIBOJIOB U 000OILICHNH;

— Hay4YHO-TIPAKTUYECKas aKTyaTbHOCTh pabOTHI.

3ajaHus B KOHTPOJBHOW paboTe HalpaBJICHbl HA 3aKPEIUICHHE TEOPETHYECKUX 3HAHUI
00y4aromerocst ¥ OBJIaJCHUS IUTOTCHETHYECKUMH METOAMH UCCIIEI0BAHHUM.

KonTtponpHas pabora Briowaer 4 TEOpeTHYECKHX Bompoca. Bribop BapuaHTa
oIpesieNIieTCsl MocIeIHeH 1 npeanociae el nudpamu mudpa 3a4eTHON KHIKKH.

HepequL BOIIPOCOB MW MCTOAMWKA PCHICHUA TCHCTUYCCKUX 3aaad pacCMOTPCHLBI B
METOJIMYECKUX YKA3aHHUSX JUIS BBIIIOJIHEHHSI KOHTPOJIBHON pabOTHI.

4.7. Conep:kaHue pa3aesioB IMCHUIIMHBI
Pa3nen 1. BBEJJEHUE

[{uTonorus M TUCTOJIOTUSA, UX LEIM U 33Ja4M, MECTO CpeIu APYTrux OHOJIOTMYECKUX HAYK.
Bo3HuKHOBEHHE M pa3BUTHE LUTOJIOIMHM M THCTOJOTMM. M300peTeHne MHKpOCKONa M paHHHUE
MUKPOCKOIIUYECKUE UCCIIEOBaHMS )KUBBIX OpraHu3MoB (padotsl P. ['yka, M. Mansnuru, H. I'pro,
A. JleBenryka u ap.). Coznanue kierounou teopuu (T. IlIBann, M. lllnetinen, S. [lypkunse, P.
BupxoB). OcHOBHBIE MOJOXKEHUS KJIETOUYHOM Teopuu. JloCTHKEHUS] TUTOJIOTHU U TUCTOJIOTUU B
XIX u XX Bekax. Pa3zsutue nuronorun u rucronoruu B Poccun (A. [ymnsuckuii, K. bap, U.
YuctsakoB, . MeunukoB, A. MakcumoB, A. 3aBap3un, H. Xmnonun u nap.), 3a pyoexom (C.
Munenkos, A. JICOHTIOK U Ap.).

OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUILINH.

Mukpockonus Kak OCHOBHOM METOJX UHUTOJOrMM W Tuctojoruu. IlpuHuun paboTsl U
YCTPOMCTBO CBETOBOTO MHMKpOockoma. MeToasl TeMHOro mossi, (a3oBOro KOHTpACTa,
muddepeHMaIbHO-MHTEpYEepeHIIMOHHOr0 KoHTpacTa. [lonspusanmonHas, ¢(iayopecleHTHas |
KOH(OKaIbHasi MUKPOCKOMHS. DJIEKTPOHHASI U aTOMHO-CHJIOBAasi MUKPOCKOITHS.
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VYnpaBrneHue  OMOTEXHOJNIOTHYECKMMH  TpoueccaMd. KynbTypbl  KJIETOK W TKaHEM,
MUKpoxupyprus. CriocoObl BUTAILHOTO MHUKPOCKOIIMYECKOTO MCCIEI0BaHUs KiIeTOK. [IpuHIuUIbI
duKcanMyu ¥ BU3yadH3alMH OMOJIOTMYECKUX MHUKPOCTPYKTYyp. Hambonee pacmpocTpaHeHHbIE B
UTOJIOTUM M THUCTOJOTMHM (DUKCATOpPBI M KpacuTeld. MeToabl OIpeleieHus] B KIETKe
HYKJICMHOBBIX ~KHCJIOT, O€JIKOB, (EPMEHTOB, YIJIEBOAOB M JHMIUIOB. ABTOpagHorpadus.
Nmmynonutoxumusi. PaboTa ¢ HaydyHO-TexHHUECKOM HH(OpMaIiel B 00JacTH ONTUKHU, [IUTOJIOTUN
Y TUCTOJIOTUH.

Paszoen 2. TUTOJ/IOI'HA

OOmast XapakTepUCTUKA KJIETKM KAaK aBTOHOMHOW CaMOBOCIPOM3BOJAIIEHCS CUCTEMBI Ha
OCHOBE OMOJIOTHYECKHX MeMOpaH. XMMHUYECKHI COCTaB M CBOWCTBAa OMOMEMOpaH, MOJEIN HUX
MOJIEKYJISIpHOM opraHu3auuu. ENMHCTBO cTpoeHHMs M (DYHKIMOHUPOBAHUSA 3YKAPHUOTHYECKOM
KJIETKH, €€ KOMIIOHEHTOB M OpranouoB. OcCOOEHHOCTH CTPYKTYPHO-(YHKIHOHAIHLHON
OpraHu3aly MPOKAPUOTUYECKUX KIETOK. BHUpychl Kak HekieTouHas (opma >XU3HM. Teopus
runepuukia M. Diirena.

2.1. Qumonnazma. XuMuueckuii coctaB 1UTOILIa3Mbl. OJHOMEMOpaHHbIe, TByXMeMOpaHHbIE
¥ HeMeMOpaHHbIe KOMIIOHEHTHI M OPTaHOMIbI KIETKH. [ nanomiazma.

2.2. Ilnasmamuueckan memopana (naasmanemma). OCOOEHHOCTH  MOJEKYISIPHOU
OpraHu3anuy 1miazMaieMmbl. [laccBHBIN M aKTUBHBINA TPAHCHOPT BEILECTB YEpe3 ILIa3MalIEMMY.
Teopun kieToyHo# MpoHUIaeMoctu. Poib masmanemMmsl B mporeccax (GparounuTosa, MMHOLKUTO3A
U CTIeU(HYECKOT0 YHIOIHUTO32, B MEKKIETOYHBIX KOHTAKTaX 1 KOMMYHUKAIIUSX

2.3. Dnoonnazmamuueckasn cemp. OCOOEHHOCTH YIbTPACTPYKTYPhI IIEPOXOBATON U TIIAJIKON
IJ1a3MaTUYECKON ceTu. Ponb mepoxoBarod IUIa3MaTHUYECKOM CETH B CHHTE3€ M TPAHCIOPTE
CEKPETOPHBIX 0eJIKOB. Bocpon3BOACTBO KIETOYHBIX MEMOpaH.

2.4. Annapam [@'o0av0xcu. YIbTpacTpyKTypa IUKTHOCOM M HX (PYHKIMU: cerperamnus,
MOU(UKALMS U HAKOIUIEHUE O€JIKOB, CHHTE3 YIJIEBOJIOB.

2.5. JIuzocomwl. XuMUUECKUI COCTAB U yIABTPACTPYKTYpa JIU30COM. [IepBUYHbIC U BTOPHYHBIC
JM30COMBI, OCTAaTOYHBIE TeJbla, ayTodarocoMsl. Posib 1u30coM B (parouuTo3e U HEKPO3€ KIETOK.
CBsI3b I30COM € KOMILIEKCOM ['0JIbKH.

2.6. Inoocomur. darocomMsl, MMHOCOMBI, MX POJb B SHIOIMTO3E. B3anumoneiicTBue darocom c
TU30coMaMu, (haroJim30COMBI.

2.7. Cexkpemopnvle 6e3uKkynvl u 2panynvl. DK30LUTO3. YYacTHe IJIa3MaTUUYECKON ceTH,
IUIACTUHYATOr0 KOMIUIEKCA U OMYIIEHHBIX BE3UKYJI B ()OPMUPOBAHMM CEKPETOPHBIX BE3UKYN U
TpaHyIL.

2.8. [Ilepokcucomvl (2n1uoKcucomvl) KIETOK JKUBOTHBIX U pacreHHid. OcoOeHHOCTH
YABTPACTPYKTYPHI U BOCHPOM3BEACHUS MEPOKCUCOM, POJIb B METa0OIM3Me MEPEKUCH BOJIOPOJA,
MyPUHOB U IPYTUX BEIIECTB.

2.9. Mumoxonopuu. Pa3mepsl, GopmMa U yIbTPAaCTPyKTypa MHUTOXOHApHHl. CBoicTBa
Hapy)KHOH M BHYTPEHHEW MHUTOXOHJAPHAIBHBIX MEMOpaH, KPUCTbI, MATPUKC. DHEPreTU4ECKHil
0oOMeH.

2.10. IInacmuowe.. OHTOTEHE3 W CTPYKTYPHO-(YHKIHOHATIHHBIE MEPECTPOUKH TUIACTH/L.
CrpykTypa 1 (yHKIMH XJIOPOILIACTOB. ['eHOM XJIOpOIIIacTOB.

2.11. Humockenem. MukpodniaMeHThl, MUKPOTPYOOUKH W TIPOMEXYTOUYHBIE (PHIIAMEHTHI
KaK OCHOBHBIE KOMIIOHEHTBI LINTOCKEIETA.

2.12. Pubocompl. XUMHUYECKUI COCTaB M YIBTPACTPYKTYpa Majod W OOJBIION CyObeIIMHHMIT
JyKapHOTHUeCKuX pubocoMm. benokcunTtesupyromas cucrema. LleHTpbl CBS3BIBaHUS M KaTaiausa
pubdocombl. OcobenHoctu sykapuotnueckoil MPHK, crapToBblii M TepMUHUpYIOIIME KOJIOHBI.
Oranbl OuocuHTe3a Oenka - HMHULMAIMS, OSJOHTauus, TepMmuHanus. CTaauu 3SJIOHTAIUH
NOJMNENTUIHON Wenu — CBS3bIBAaHUE, TpPaHCHENTHAALuUs, TpaHciokanus. Perymupyromue
TPAHCIALNIO OEIIKH.

2.13. Kierounoe siapo. Ponb simpa B XpaHeHHH, PENyIUIMKAIIMA W TPAHCKPHIIIUU TCHOB.
Mopdomorus, XUMUYECKUI COCTaB U apXUTEKTypa KieTouHoro siapa. Kapuonumopa.
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XUMHUYECKUN COCTaB M CTPOCHHUE SIACPHOrO MaTpukca. Posb sS7epHOro Marpukca B
NoAJep>KaHUU pa3MepoB U (POPMBI spa.

XUMHYECKUH cOCTaB U PYHKUUU sAPBIIIKA. KOMIIOHEHTHI aKTUBHOTO SIIPBIIIKA: SPHIIIKOBBIN
opranuzatop (GpuOPHMIUIAPHBIN LEHTP), IJIOTHBIA (UOPHILISAPHBIA KOMITIOHEHT, TpaHyJISIPHBINA
KOMIIOHEHT.

2.14. Brknawouenus. DK30TCHHBIE BKJIIOYCHHS METAUIOB M KpacuTeled. ODHIOTCHHbBIC
BKJIIOYEHUS TIIMKOTCHA, JIMITUIOB U MUTMEHTOB (MEJIaHWHA, TUIOQyCHUHA U Ap.).

2.15. Ocobennocmu opzanuzayuu pacmumenbHoil KiemKu. Kierounas crenka.
LlentpanpHas Bakyoib, cpepocomsl. [Tnactuabl. Brimouenus B kierkax pactenuil. [InasmonecMsi.
2.16. Pa3MHoOkeHHe W THOEJb KJETOK. ['eHeTH4ecKuii KOHTPOJIL Pa3MHOKCHUS

COMAaTHUYECKUX KJIEeToK (uucimo  Xeiduuka). [IpencMHTeTHYECKUH, CHHTETUYECKUH |
nocrcuHTeTndeckuit nepuoasl. Permukanus [JHK u perukon.

MuTO03 Kak OCHOBHOH crioco0 pa3MHOXKEHHsI COMaTHUECKuX KieTok. Pa3el MuTo3a (mpodasa,
Meradaza, anadasza, Tenodasza). Mopdosaorus MHUTOTHYECKHX XpOMOcoM. LluTtoTomms
(uutoxunes). IlponudeparuBubiii myn. ['eHeTHYeCKast U SIUTEHETUYECKAs PETYIISAIUS KIETOUHOTO
UKIa (UUKIUHBL, (AaKTOPBl POCTa, MUTOTEHBI U JIp.). DHAOMUTO3 U nonuruionaus. [lonmutenus u
MOJIMTEHHBIE XPOMOCOMBI. AMHTO3.

ArnonTo3 kak (usnonoruueckas rubenpb kieTok. Mopdonoruueckre MpU3HAKK aronTo3a
(kapuopeKkcHuc, NMUKHO3 U Jp.). MoJleKynsipHble MEXaHU3Mbl anonrto3a (MHAYKTOpHI, Kacmasbl,
dparmenTanus JJHK). Otnnuuns anontosa oT HEKpo3a.

2.17. Muto3. Meiio3 kak CrocoObl JCNICHUs KIETOK 3apOABIIICBOrO IyTH MPH TOJOBOM U
0ecrosoM pa3MHOXKEHUUM OPraHu3MoB. THUIBI Meio3a: 3WUTOTHBIM, TaMETHBIH U  CIIOPOBBIMA
(mpomexxytounslii). Penyknuonnoe aenenue. IloBenenne xpomocom B mpodaze | meiioza u ee
CTaJMU: JICITOTEHA, 3UTOTeHa, MaXWTeHa, AUIUIOTeHa, NuakuHe3. KoHbloranus romMoJOTHYHBIX
xpomocoMm (cunarcuc). CHHaNTOHEMaJIbHBIA KOMIUIEKC, OWBAaJICHT. Kpoccunrosep wu
pPEeKOMOUMHAIIMOHHBIE Y3€JIKH. OKBAaIlMOHHOE JeleHue. buonormdeckoe 3HaYeHHE MHUTO3a H
Meno3a.

2.18. MuddepennnpoBka kjieTok. CTBOJIOBbIE KIETKA 3MOPHOHA U B3POCIOr0 OpraHu3Mma.
Juddepennnanpaas akTHBHOCTh TEHOB KaK OCHOBA (DYHKIIMOHAIBHOM CHIEIMAIH3aINN KIETOK.

Pazoen 3. THCTOJIOTI'HA

3. Onpenenenue noHATHs "TKaHb". [IpuHIMIBI KiIaccu(UKaUU TKaHEH Ha OCHOBE HX
CTpoeHUS, PYHKIINNA, OHTOT€HE3a, CTETIEHU OOHOBJICHUSI U HBOJIFOLIMOHHOTO MTPOUCXOXKACHHUS.

3.1. PacrurenbHble TKaHM: OOpa3oBaTelibHbIE (MEPUCTEMBI), IOKPOBHBIE, OCHOBHBIE,
MPOBOJSIINE U MPOBOJAALINE ITYYKH, MEXaHUYECKHE, BbIIETUTENIbHBIE.

3.2. DnurennanbHble TkKaHH. OOm@As XapakTepUCTUKA OSMUTEIUAIBHBIX  TKaHEH.
Mopdonorudeckasi, (QU3MOIOTHYECKAass W THCTOTEHETHYECKas KiacCU(PUKAIUsS SIUTETHEB.
MexkieTounble KOHTAaKThl.  ['McTOreHes, (U3MOJOrMUYecKass M pernapaTuBHAs pereHeparus
snutenueB. JKeme3ucTwid snuTenuit. Mopdomoruyueckas kiaccuukamus Kene3 BHENTHEH
CEKPELIHH.

3.3.Txkanu BHyTpeHHel cpeabl. O0I1ast XapaKTepUCTHKA, Ki1accudukaius U GyHKINN.

Kpoev u numegpa. Kposp kak TKaHb. XMMHMYECKMM COCTAaB IUIa3Mbl U CBIBOPOTKH KpPOBH.
Knaccudukanus ¢GopMeHHBIX 371€MEHTOB KpoBU. Mopdodusnonornueckas XxapaKkTepHCTHKa
KJIeToK KpoBu. DopMyna KpoBH M €€ M3MEHEHHUS NpU (U3UOJOTMUECKHX M IaTOJOTHYECKUX
cocTosiHUAX opranusMa. Kierounslii coctaB TuMQBI.

3akoHoMepHoCcTH AuddeperunpoBku T- u B-numdpounrtos. UMMyHHas cuctema.

Pvixnan coedunumenvnan mrkans. Mopdonoruss ©  QYHKIMM  KIETOK  PBIXJION
COCMHUTENbHOM TKaHU. XHUMHYECKHH cOCTaB M (HU3UYECKHE CBOMCTBAa KOJJIAr€HOBBIX
AIACTHYECKUX W PETUKYIISIPHBIX BOJIOKOH. XMMHUUYECKHI COCTaB M CBOMCTBA aMOp(HOTO BEIIECTRA.
dopMHUpOBaHUE BOJIOKOH U MEKKJIETOUHOTO BeliecTBa pudpodiacTamu.

Ilnomnaa coeounumenvnaa mxany. OcoOEHHOCTH CTpOeHUS U (YHKUUU JI€PMBI,
CYXOXKHIIUH, CBA30K, (pacuuii, amoHeBpo30B. VX cTpoeHue u GyHKIUH.
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Xpawesaa mransb. Tunpl XpsAmeBoll TkaHW. ['ManumHOBBIA Xpsiy kak opraH. CTpoeHue u
(GYHKINU HAIXPSAIIHULBL.

Kocmnaa mrkanos. OcTeonnTH, OCTEO0IACTHI M OCTEOKIACTHI. XHWMHYECKHI COCTaB H
CTPYKTYpPa MEXKJIETOYHOI'O BEeIECTBA KOCTH. | pyOOBONIOKHUCTAs U IUIACTUHYATAasl KOCTHAs TKaHb.
Crpoenue TpyO4aToil KOCTH B paiioHe Auadmusa.

MbpblmieyHbie TKaHH. Oobwmas XapaKTepUCTUKA MBIIIEYHbIX TKAHEH, ux
Mop(hodyHKITMOHATIbHAS ¥ TUCTOTCHETHYECKAs KIIacCH(PUKAIUH.

Ilonepeuno-nonocamas mvluwieunana mkKany. YIbTPAaCTpyKTypa MHOHA.. KpacHbele n
Oenble MUOHBI. I HcTOreHe3 U pereHepanus NonepevyHo-10I0CaTON MyCKYJIaTyphbl.

Cepoeunan moviumeunaa mkans. CTpOCHHE MHUOKapJa. YJbTpPAcTpyKTypa palouux,
IIPOBOJAILUX U CEKPETOPHBIX KapIUOMHUOLIUTOB.

I'naokasa motmeunan mranp. CTpoeHHE H (QYHKIUW TJIAJAKOMBIIICYHOW KIICTKH.
Jlokanu3anms riaaakod MBIIIEYHOM TKaHW B OpraHu3Me. ['MCTOreHe3 W pereHepanus IVIaJKOW
MBIIIEYHON TKaHH.

3.4. HepBHasa TkaHb. OOmas XapakTepUCTHKa HEpBHOW TKaHW. KieTouHslii cocraB
HepBHOM TkaHu. Knaccugukanuy HeHpOHOB MO YMCIY OTPOCTKOB U MECTY B pe(IEKTOPHOU JyTe.
MesxaHu3M reHepanuy HEPBHOIO MMITYJIbCAa. BOCXOIAIMN U HUCXOMSIIANA TPAHCIIOPT BELIECTB.
CekpetopHble (yHKIIMU HEWPOHA.

I'ucrorenes u perenepanysi HEpBHOW TKaHMU.

3.5. 3aKOHOMEPHOCTH 3BOJIOLNHU TKaHel. [IlepBble Teopuu 3BOIOLUM TKaHEH (Teopus
ractpeu 3. ['exkenst, Teopust aromureruisl . Meunnkosa). Teopus napamienn3Ma B 3BOJTIOIHH
TKaHell A. 3aBap3uHa.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHHU
B cootBerctBuu ¢ TpedoBanusiMu @PI'OC BO no HanpaBiieHUsIM HOATOTOBKU peau3anus
KOMITETEHTHOCTHOT'O ITOJX0J1a C HEOOXOAUMOCTBIO IPEyCMaTPUBAET UCIOIb30BAHUE B yIEOHOM
npolecce akTUBHBIX M MHTEPAKTUBHBIX (DOPM MpOBENEHUS 3aHATUN U APYruX MHHOBAIIMOHHBIX
TEXHOJIOTMIl B COYETAaHUU C BHEAYIUTOPHOM paboTONl C Lenbio (HOPMUPOBAHMSI M PA3BUTHUSA
JUYHOCTHBIX U MPO(ECCHOHATBHBIX HABBIKOB 00YYaIOLIHXCS.

6. ®OH/1 OLIEHOYHBIX CPEACTB IUCHMILINHBI (MOLYJISA)
6.1. ITaciopT poHIa OLIEHOYHBIX CpeaCTB MO AucHumIuHe «luTosorus u

THCTOJIOT S
Ne Kontpommpyemsie Kon O1eHOYHOE CPEJICTBO
n/n paszaensl (TeMbI) KOHTPOJIUPYEMOM HaMMCHOBAHHE KOLI-BO
JTUCIUATUTAHBI® KOMIICTCHI[HH
1 Paznen 1. Benenue TecToBble 3a1aHuUs 15
A A VK-1; TIK-6 A
Pedepar 1
Bonpocsr qyist sk3amena | 10
2 Paznen 2. Iutomorus VK-1: TIK-6 TecToBbIE 3a1aHUA 85
Pedepar 5
Bomnpockr s sxzamena | 20
3 Pasznen 3. 'ucronorus VK-1: TIK-6 TecToBBIE 3aMaHNs 100
Pedepar 10
Bomnpocsr s sxzamena | 20

6.2. IlepeyeHnb BOMPOCOB /ISl IK3aMeHa
1. Huronorus u eé mecto cpenu duonorndeckux Hayk (YK-1; I1K-6).
2. Meroasl uccnenosanus B iutoioruu (YK-1; ITK-6).
3. Kpartkas ucropus pazutus nuronoruu (OITK-2,ITK-2, TTK-8).
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No ok

(YK-1;
8.

9.
10

11
12
13

14

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
. Mukpo- u Meracrnoporenes, ramerorenes. J[Boitnoe omnogorsopenue (YK-1; IIK-6).
37.
38.

36

39.
40.
41.
42.

43.
44,
45.
46.

I'ucronorus u e€ mecto cpeau ouonorndyeckux Hayk (YK-1; I[TIK-6).

CBsI3b IIUTOJIOTHH U THCTONIOrHHK ¢ Apyrumu Haykamu (YK-1; TTK-6).

3navyenue rucronoruu. Mcropus passutus (YK-1; I[1IK-6).

Bxuan P.I'yka, A.JleBenryka, bpoyna, f.Ilypkunbe, Manbnuru B pa3BUTHE LIUTOJIOTHH
I1K-6).

Knerounas reopuss M.Inelinena u T.l1IBanna. PazButue e€ B paborax P.Bupxona (YK-
1; TIK-6).

CoBpeMeHHbIe MmosiokeHus kietounoi reopun (YK-1; ITK-6).

. Meronuku, WCHOIB3yeMble B IUTOJOTHH: MHUKPOKONHMPOBAHHE, aBTOpaauorpadus,

HUTOXUMHS, KyabTypa Kinetok (YK-1; I1K-6).

. Ctpoenue kiieTku npokapuort u sykapuot (YK-1; TT1K-6).
. Ctpoenue Bupyca. bakrepuodaru (YK-1; I1IK-6).
. OTnuuTe bHBIE 0OCOOCHHOCTH CTPOCHUS JKUBOTHOHM, TPUOHON M PaCTUTEIBHON KIIETOK

(YK-1; TIK-6).

. Ctpoenue mnazmatuueckoid memopansl (YK-1; ITK-6).
15.
16.
17.

XapakTepuCTHKA JUIHI0B U 0eKoB MeMOpaH; ctpoeHue U Gpyukimu (YK-1; TTK-6).
Knerounas crenka u e€ Buponsmenenus (YK-1; I1K-6).

MexaHu3Mbl TpaHCHOpPTa BELIECTB uepe3 ImiazmolieMMy: nuddysus, obimerd€éHHas
nuddysus, aktusHbii Tpancnopt (YK-1; ITK-6).

[uroruiasma. ['manomrasma (YK-1; TIK-6).

Xumunueckuit coctas kinerku (YK-1; I1K-6).

OuporutazmMatudeckas cetb. Ctpoenue u pyukuuu (YK-1; ITK-6).

Anmnapat [Nonbku. O0mias xapakrepuctuka. Jluzocomsl. Ctpoernue (YK-1; ITK-6).
[Tepokcucombl, rIUKOcOMbI, TuaporeHocomsl (YK-1; ITK-6).

MuTtoxoHIpuu: CTPYKTypa, ocobennoctu opranuzanuu (YK-1; [IK-6).

[Tnactumasl. Teopust MPOUCXOKIACHUS MUTOXOHApHIA U XoporuiactoB (YK-1; TIK-6).
Pubocomsl, ux cTpykTypa u posib B cuntese oenka (YK-1; T1K-6). .

Omnpenencuue, kinaccudukanus u npumeps! BaroueHuit (YK-1; ITK-6).

Llentpuonu, pecHuuky 1 xKryruku. Ux crpoenune u pynkimu (YK-1; I[TK-6).
Crpoenue u Gpynkuuu siapa sykapuot (YK-1; TIK-6).

Crtpykrypa xpomocom. [Toustue o kapuorune (YK-1; ITIK-6).

JIHK sinpa, perutukon. Ctpoenue u cBoiicTBa. Perunkanus y sykapuot (YK-1; ITK-6).
XpomatuH. XUMUYECKUH cocTaB, CTpykTypHas opranuszaims (YK-1; [IK-6).
Snpeimko. Crpoenue u ¢pynkuun. Kapuomnasma (YK-1; TIK-6).

Muro3 (YK-1; T1IK-6).

Meiio3 (YK-1; TTIK-6).

Awmwuro3. Dunomuros (YK-1; I[1K-6).

[TousTHE MapaHekpo3a u Hekpo3a. ['moens kierok. [Tatonorus sapa (YK-1; TTIK-6).
BeinenuTensHble TKaHU: KJAacCUpUKALUL, OCOOEHHOCTH cTpoeHus u ¢pyHkuuu (YK-1;
[1K-6).

Knaccudukanus pacturensabix Tkaneit (YK-1; I1K-6).

KpoBb, kak TkaHb BHyTpeHHEW cpeabl. DopmenHbie snemMenthl kposu (YK-1; ITK-6).
Mepucrembr. Ocobennoctu crpoenust, Gpynkuuu (YK-1; I1K-6).

Mexannueckue TKaHU: Kiaccu@ukamusi, ocobeHHoctu crtpoenus u ¢yHkuuu (YK-1;
[1K-6).

Mpelieunas TKaHb: Kiaccudukaims, ocooennoctu crpoerust u pynknuu (YK-1; T1K-6).
HepBHas Tkanb: knaccugukaiys, ocooennoctu crpoenus u pynkuuu (YK-1; I1K-6).
OcHoBHBIE TKaHU: Kiaaccupukaius, ocooennoctu crpoenus u Gpynkiun (YK-1; ITK-6).
[ToxpoBHBIE TKaHU: Kiaccupukanus, ocooeHHocTH cTpoeHus u ¢pynkmuu (YK-1; ITK-

6).
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47. IIpoBoasiue

TKaHMU: KiIaccu(ukanus, OCOOEHHOCTH

[Mposoasimue myuku (YK-1; ITIK-6). .
48. Teopuwu 3Bostoiuu Tkanen (YK-1; I1K-6).
49. TkaHu BHYTPEHHEH cpenbl: Kiaccudukaius, ocoOeHHOCTH cTpoeHus U GpyHkuu (YK-

1; TIK-6).

CTPOCHHSI

U (QyHKIUH.

50. DnuTenuanbHbIe TKaHW: Kiaccu(uKaius, ocoOeHHOCTH cTpoeHus U ¢yHkmuu (YK-1,

TIK-6).

6.3. IlIkaia oLEHOYHBIX CPEJACTB

OrneHka
3HAHUW, YMEHUH,
HaBEIKOB

Kpurepuu onenuBanus

OueHouHbIe
cpencTpa (KOJI.
0aJlIOB)

[IpoaBuHYTHIN

(75 -100 6annoB)
COOTBETCTBYET
OIICHKE «30TJIMYHO

3HaeT: OCHOBHBIE IIOJIOKEHHUS KJIETOUHON TEOpHH,
CTPYKTYPHO-() yHKITHOHAIBHYIO OpraHH3aI1Io
KJIETOK OakTepuil, KHMBOTHBIX U pacTEHHUH;
KJIETOYHBIM LUK U €ro perysluilo, MEeXaHU3Mbl
JeNeHusT KIeToK (MuTO3a, MeHo3a) M HX
TCHETUYECKH  JeTePMHHHUPOBAHHOW  rubenu;
OpUHLUNBL  JU(QQPEepeHIUPOBKH  KIIETOK  Kak
nporecca uxX (GyHKINOHAIBHOHN CIIeHaTU3aIiH B
MHOTOKJIETOYHOM OpraHu3Me; KiacCu(UKau U
CBOWCTBAa OCHOBHBIX TKaHEW JKMBOTHBIX U
YeJIOBEKa, 3aKOHOMEPHOCTH HUX THCTOreHe3a H
perexnepanuy;

yMmeeT: OOBSCHATH: POJIb OMOJIOTHYECKUX TEOPH,
uaeil, NPUHLMIIOB, Trunore3 B (OPMUPOBAHUU
COBPEMEHHOM  €CTECTBEHHOHAyYHOM  KapTHUHBI
MHpa, Hay4YHOTO MHUPOBO33PEHUS; E€IUHCTBO
KUBOM M HEXHBOW NPUPOABI, POJCTBO >KHUBBIX
OpPraHU3MOB, HCIIOJIb3Ysl OMOJIOTUYECKHE TEOPHH,
3aKOHBI M IpaBMJIa; YCTaHABIMBATh B3aUMOCBS3U
CTpOCHHSI W (PYHKIMH MOJEKYT B KJETKE;
CTpoeHuss W (yHKIHMIA OpraHoOMAOB KIIETKH;
OIMCHIBATh KIIETKH PACTCHHUH W KHUBOTHBIX (ITOJ
MHKPOCKOIIOM), TKaHH W CTPOEHUE OpPraHoB;
TOTOBUTh W  OINHKCBHIBaTH  MHUKPONpENapaThl;
CpaBHUBaTh OuHOJIOTHYECKHE OOBEKTHl (KJIETKU
pacTeHMi, )KUBOTHBIX, TPUOOB U OaKTepuil, TKAaHU
pacTeHUil M >KMBOTHBIX; IPOLECCHl U SBJICHUS
(MMTO3 M Mel03) W AenaTh BBIBOJBI HAa OCHOBE
CpaBHEHMs;  aHAIM3MPOBAaTh M  OLCHUBATH
3THUYECKHE ACMEKThl COBPEMEHHBIX HCCIIEJOBAHUN
B OMOJIOTHYECKOH HayKe;

BJaJeeT: HaBbIKAMH MHKPOCKOIHMPOBAHUS U
aHajM3a  TUCTOJIOTMUYECKUX  IpernaparoB U
ANEKTPOHHBIX MHKpodoTorpaduii; uTteHHEM U
aHAJIM30M HAy4YHOM TEMaTHUECKOW IJMTepaTypbl
M0 «IIUTOJIOTUH, TUCTOJIOTUU» C HUCIOJIBb30BAHUEM
ee /Uil pedepaTUBHBIX U HAYYHBIX COOOIIECHUH;
U3TOTOBJISITh ~ BPEMEHHBIE M IOCTOSIHHBIE
TMCTOJIOTMYECKHE ITPEnapaTsl

TectoBble  3amaHus
(36-40 6ayoB)
Pedepar
0aJLIoB)
Bompocsr
JK3aMeHa
0aJIIOB)

(8-10

TS
(50

bazoBeit (50 -74

- 3HAHWE Y3JIOBBIX MPOOJEM IHMTOJOTUU W

TectoBBle 3amaHus
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Oasma) — | THCTOJIOTHH u OCHOBHOT'O conepxanus | (24-35)
COOTBETCTBYET JEKIIMOHHOTO KypCa; Pepepar (5- 9
OLICHKE «XOPOIII0» - YMEHHE TMOJIb30BaThCSl  KOHIENTYaJbHO- | 0AJIOB)

MOHATHIHBIM ammapaToM B Tpolecce aHanmu3a | Bompockl JUIst

OCHOBHBIX ITPOOJIEM IIPOTPAMMBI; sk3amena (21-30)

- 3HaHWE BaXHEWMMX pabdoT W3 CHOHUCKa

PEKOMEHI0BAaHHOM JINTEPATYPHI;

- YMCHHE  BBHINOJHATH  MPEAYCMOTPCHHBIE

IPOrpamMMoOii 3aJIaHus,

- B LIEJIOM JIOTMYECKH KOPPEKTHOE, HO HE BCeria

TOYHOE W  apryMCHTUPOBAaHHOE  H3JIOKCHHE

OTBETA.
[Toporoserii - (parMeHTapHble, TIOBEPXHOCTHBbIC 3HaHUs | TecToBble  3amaHus
(35 - 49 6amnoB) — BaXHEUIIIMX pa3ziesioB IMPOrpaMMbl U coaepxanus | (15-24 Gamia)
«YJIOBJICTBOPUTEIBH | JIEKIIMOHHOTO Kypca IIUTOJIOTHUH U TUCTOJIOTHS; Pedepar (5 6amnos)
o» - 3aTpyOHEHHs C HCIOJNBb30BaHUEM Hay4yHO- | Bompocs TUIs

MOHATUHHOrO  ammapara ©  TepMHHOIOruu | sx3amena (15-20)

y4eOHOU JUCIUILTNHEL,

- HENOJHOE 3HAKOMCTBO C PEKOMEHJIOBAaHHOMN

JIUTEPATYPOU;

- YaCTUYHBIC 3aTPYJAHCHUS C BBIIOJHCHHEM

MPEyCMOTPEHHBIX TPOrPaMMOM 3aJaHUI;

- CTpPeMJICHHE JIOTHYECKH OIPEICIICHHO U

MIOCTICIOBATEIHHO H3JI0KUThH OTBET.
Huskuii - He3HaHHe, 1100 OTPBHIBOUHOE MpecTaBiieHue o0 | TecroBble  3amaHus
(1OTIOPOTOBBIIA) y4e0HO-TIPOrPaMMHOM MaTepHaie; (menee 15 6aoB)
(KoMIleTeHIIMSI  HE | - HEyYMEHHE BBINONHATH mnpexycMorpeHHble | Pedepar (0-4 6amna)
chopmupoBana) MIpOrpaMMoOil 3aaHusl. Bompocsr JUTSt
(menee 35 GaioB) — sKk3aMeHa (MeHee 15
COOTBETCTBYET 0asioB)
OLIEHKE
«HEYIIOBIIETBOPH-
TEIHHO»

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecreueHne JUCHUIINHbI
(MoayJis)

7.1. OcHoBHAasl yueOHasi JuTeparypa:
1. l'ucronorusi, smOpuonorus, uTonorus [Anekrponnsiit pecypc] / H. FO. Matseesa, C. T.
Kanmunnuenko, U. B. KosaneBa, C. C. Expanos, A. B. Kopo6buos, 1. U. Basunosa, pexn.: H. 1O.
MarBeeBa.— BmammBoctok: Menumuuaa B, 2015 256 c. Pexum nocryna:
https://rucont.ru/efd/291637
2.3o0no0toBa, T. E. I'uctonorus : yue0. nocobue mis By3oB / T. E. 3omotoBa, 1. I1. AHocoB. — 2-¢
W31., uctp. u gon. — Mocksa : U3garensctBo IOpaiit, 2019. — 278 ¢. — (Cepus : Cneruanucr).
ISBN 978-5-534-07283-9. — Texkct : anekrponnsii // OBC IOpaiir [caiit]. — URL:
https://biblio-online.ru/bcode/434163
3.Jlenuenko, E. M. Lluronorusi, TucTONOrus U SMOPHONOTHUS : YUY€OHHK JUISl aKaJleMHUECKOro
OakamaBpuata / E. M. JleHuenko. — 2-e u3x., ucnp. u gon. — Mocksa : M3marensctBo KOpaiiT,
2019. — 355 c¢. — (Cepus : bakanaBp. Axkagemuueckuit kypc). — ISBN 978-5-534-08185-5. —
Tekcer : anextponnsiii // DBC HOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/437811
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4. TTamuxun P.B. YMK «lluromoruss u rucrojorusi» s OOydaroNmMXCsl 1O HaIpaBICHUIO
noarotoBku 19.03.01 buorexnonorus. — Muaypusck, 2023.

7.2. JlonoJHUTeIbHASL y4yeOHAas IUTepaTypa:
1.3aBaneeBa, C.M. [{uTonmorus u rucTosorUs [DACKTPOHHBIA pecypc] : yued. mocodue / C.M.
3aBaneeBa .— OpenOypr : OI'Y, 2012 .— 216 c¢. : wi — Pexum pgocryna:
https://rucont.ru/efd/186816
2. Ilpomkuna, E. H. MonekynspHasi OMOJIOTHS: CTpECC-peakiiy KIETKH : y4el. mocodue st
By30B / E. H. Ilpomkuna, 1. H. FOpaneBa, A. A. MockaneB. — Mocksa : U3natenbctBo FOpaiir,
2019. — 101 c. — (Cepus : Yuusepcurerbl Poccun). — ISBN 978-5-534-08502-0. — Tekcr :
anextponHbii / DBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/441651
3. Huronorus, rucronorus,smopuosorus : yueobnuk / FO. I'. Bacunbes, E. . Tpommn, /1. C.
bepecros, /1. U. Kpacuoniepos ; nox pemakuueit 10. I'. Bacunwesa, E. U. Tpommna. — CaHkr-
[TerepOypr : Jlanw, 2020. — 648 c. — ISBN 978-5-8114-3863-1. — TekcT : AIeKTPOHHBIN //
Jlanb : snexTpoHHO-OuMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/131050. —
PesxuM poctyna: 1uist aBTOPH3. MOJIb30BATEICH.

7.3. MeTmmqecmle YKa3aHud 110 OCBOCHUIO THUCIHMAIIJIMHBI

1. [Manuuxun P.B., Kupuna U.b. Meroanueckue yka3aHus MO HPOBEIECHUIO NMPAKTHYECKUX
3aHATUN 10 quciuiuinHe  «LluTonmorus M ructojorus» g OOYyYaroIIMXCSl 10 HaIlpaBJICHUIO
19.03.01 buorexunomnorus - Muuypusck, 2023.

2. Kupuna U.b. Meroanueckue ykasaHusl AJil CaMOCTOSATEIbHOW pabOThl MO JAUCLHUILIMHE
«utonorust u rUCTOIOTHY s oOydaromuxcs 1o HampasieHuo 19.03.01 «buotexnonorus -
MuuypuHck, 2023.

3. Kupuna M.b. Metonuueckue ykazaHus JUisi CaMOCTOSITENIBHONM pabOThI M BBITIOJHEHUS
KOHTPOJILHOM paboThl MO auciuruinHe «LlUTomoruss u TUCTONOTHS» Ui OOYYaIOMIMXCS T10
Hanpasnenuto 19.03.01 buorexnomnorus. - Muuypunck, 2023.

7.4. UadopmannoHHbie U HU(PPOBbIEC TEXHOJIOTHHU (IIPOrpaMMHOeE
o0ecneveHnne, COBpeMeHHbIe MpodecCHOHAIbHbIE 0a3bI JAHHBIX U

HHGpOPMALIMOHHBbIE CIIPABOYHBbIE CHCTEMbI)

VYuyebHasg aucHMIUIMHA (MOIYyJb) IpelycMaTpUBaeT OCBOGHHE HWH(POPMALMOHHBIX H
u(poBbIX TexHOJOrui. Peanu3anust nu@poBBIX TEXHOJIOTUH B 00pa30BaTEIbHOM MPOCTPAHCTBE
ABISIETCA OJHOM M3 BaXHEWIIMX 1enel oO0pa3oBaHMs, MAAlOLIE BO3MOXKHOCTh pa3BUBATh
KOHKYPEHTOCIIOCOOHBbIE KayecTBa OOY4YaroIIMXCsl Kak OyaylIuX BBICOKOKBAIU(DUIIMPOBAHHBIX
CIEUAJINCTOB.

[udpoBble TEXHOIOTUH TPETYCMATPUBAIOT PAa3BUTHE HABBIKOB A((EKTUBHOIO PELICHUS
3aJa4  po(EeCCHOHATBHOIO, COLHUAIBHOrO, JIMYHOCTHOIO XapakTepa C HCIHOJIb30BAHUEM
pPa3IUYHBIX BHMJIOB KOMMYHUKAIIMOHHBIX TeXHOJMOTMi. OcBoeHune HU(POBBIX TEXHOJOTUH B
paMKax JaHHOM JUCHUMIUIMHBI (MOJIyJsl) OPHEHTUPOBAHO Ha CIOCOOHOCTh 0€30MacHoO |
HaJJIeXxaluM 00pa3oM MoJlydath JIOCTYIH, YIPaBiIsATh, UHTETPUPOBATh, 0OMEHUBATHCS, OLICHUBATD
U co3AaBaTh HMH(OPMAIMIO C TMOMOLIbI0 LU(POBBIX YCTPOHWCTB M CETEBBIX TEXHOJIOTUH.
®opmupoBanue 1U(GPOBONH KOMIETEHTHOCTH Mpernojaraer padoTy ¢ JaHHBIMH, BIIaJIeHUE
MHCTPYMEHTAMH U1 KOMMYHHUKALMH.

7.4.1. DJ1eKTPOHHO-0MOJIMOTEYHASI CHCTEMbI M 0a3bI JAHHBIX
1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue ycayr ot 10.03.2020 Ne
OB CVY 437/20/25 (CereBast aneKTpoHHass OMOIMOTEKA)
2. DnexkTpoHHO-OMONMOTeuHass cucreMa wusgarenabcTBa «Jlawb»  (https://e.lanbook.ru/)
(ToroBOop Ha OKa3aHWE YCIYr MO MPEJOCTaBICHUIO TOCTYyMa K AIEKTPOHHBIM u3nanusm OO0
«M3parenscTBO Jlauby ot 03.04.2023 Ne 1)
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3. DnekTpoHHO-OMOMMOTeUHas cucrema wu3garenbctBa «Jlanby  (https://e.lanbook.ru/)
(moroBop Ha OKa3aHWE YCJIYr MO MPEAOCTaBICHUIO TOCTYyMa K AJIEKTPOHHBIM u3nanusm OO0
«3marensctBo Jlanb» oT 06.04.2023 Ne 2)

4. ba3a maHHBIX 3JeKTpOHHBIX HHGopManroHHbIX pecypcoB ®I'BHY INTHCXb (moroBop mo
00eCIeyeHnIo JI0CTyna K 3JeKTpoHHbIM HH(popMmannoHHbIM pecypcam PI'BHY INHCXB uepes
tepmuHan yaaineaHoro pocryna (TY ] ®T'BHY ITHCXB) ot 07.04.2023 Ne 6/H)

5. DnexTpoHHO-OubMoTeuHas cuctema «AgriLiby ®I'BOY BO PI'A3Y (http://ebs.rgazu.ru/)
(TomOJIHMTENIPHOE COTJIAlICHHWE Ha TmpeaocraBieHue noctyna oT 13.04.2023 Ne 6/H k
Jluuensunonnomy noroopy ot 04.07.2013 Ne 27)

6. DnekTpoHHas OuoOimoTeuHas cucrema «HanmoHaneHBIN mHQpPOBOH pecypc «PykoHT»:
Kosneknuu «ba3osbiit maccuB» u «Kosoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT Mo npeaocTaBieHuto qoctymna oT 04.04.2023 Ne 2702/6m22)

7. 000 «dnexTponHoe m3gatenbctBo IOPAWT» (https://urait.ru/) (zoroBop Ha okaszaHue
yCIYT TI0 TPEIOCTABJICHHUIO J0cTynma K oOpaszoBatenbHOU Iuiatgopme OOO «DieKTpoHHOE
ussarenseto FOPAWT» ot 06.04.2023 Ne 6)

8. DnekTpoHHO-0MOMHOTeYHast cuctema «Bepuaackuii» (https://vernadsky-lib.ru) (moroBop Ha
0€3B03ME3/IHOE UCTIOIb30BaHue rpousBeaeHuid ot 26.03.2020 Ne 14/20/25)

9. baza mamneix HDB «HanuonanbHas siekTpoHHas Oubmmoreka» (https://rusneb.ru/)
(moroBop o moakmoyeHnn kK HOb u penocraBnenun gocrymna k oobekram HOB ot 01.08.2018 Neo
101/HOb/4712)

10. Cornamenue O COTPYAHMYECTBE MO OKa3aHUIO OMONIMOTEYHO-MH(POPMALMOHHBIX H
COLIMOKYJIBTYPHBIX YCIYT TMOJb30BATENsIM YHUBEPCUTETAa M3 4YHCIAa HMHBAJIUIOB IO 3PEHHIO,
CITA0OBUISIINX, MHBAIHIOB APYTUX KAaTETOPU ¢ OTPaHUYCHHBIM JOCTYIIOM K MH(OpMamuu, Jul,
UMEIOUINX TPYAHOCTH ¢ uyTeHHeM IiockornedatHoro Tekcta TOI'BYK «TamOoBckas oOnactHas
yHUBepcalibHass HaydHas OuOmmoreka wuM. A.C. Ilymkwunay (https://www.tambovlib.ru)
(cornamenue o cotpyanuyectse oT 16.09.2021 Ne 6/H)

7.4.2. UudopManoHHbIE CTIPABOYHBbIE CHCTEMbI
1. CnpaBouHas npaBoBas cuctemMa Koncynbrantllintoc (10roBop NocTaBKu U COMPOBOXKICHUS
sx3emiuisipoB cucteM Koncynbrantllmtoc ot 03.02.2023 Ne 11481 /13900/2C)
2. DnekTpoHHBIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT) (1oroBop Ha yciyru 1o
CONPOBOXKICHHUIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpemeHHbIe MPO¢eCCHOHAJIbHBIE 0a3bl JAHHBIX

1. ba3a naHHBIX HOPMAaTUBHO-NPABOBBIX AaKTOB HMH(POPMAIMOHHO-00pa30BaTEIbHON
nporpammsl «Pocmeton» (orosop ot 11.07.2022 Ne 530/2022)

2. baza mannbsix Hayunoit snexktponHoit Oubmuorekun eLIBRARY.RU — poccuiickuii
UH(POPMALIMOHHO-aHAIUTUYECKUH TMOopTain B 00JacTW HAyKH, TEXHOJOTMM, MEIUIUHBI U
obpasoBanwus - https://elibrary.ru/

3. TTopran oTKpBITHIX HaHHBIX Poccuiickoit ®enepanuu - https://data.gov.ru/

4. OrtkpoiTele  naHHble  @DenepalbHON  CIyKObl TOCYyIapCTBEHHOW  CTATUCTHKU -
https://rosstat.gov.ru/opendata

7.4.4. JIM1eH3MOHHOE U CBOOOTHO PACIPOCTPaHsieMOe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIE 0Te4eCTBEHHOT0 MPON3BOICTBA

Haumenosanue | Pa3zpaboruuk [10 HocrynHocTh Ccbuika Ha PexBu3uThI
(mpaBooOnanatens) | (inueHsuonHoe | Enunblil peectp | moarBepikaaroll
, CBOOOJTHO pOCCHICKHX €ro JOKyMeHTa
pacrpocTpaHsie | HpOrpaMM A (mpu HATMYUH)
Moe€) OBM u B/ (pu
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https://e.lanbook.ru/
http://ebs.rgazu.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

HaJIMYWHN )

MicrosoftWind | MicrosoftCorporatio | JIutieasuontoe - JIvneH3us
ows, n or 04.06.2015 Ne
OfficeProfessio 65291651 cpoxk
nal IECTBUA:
0eCCpOYHO
Antuupyctoe | AO «Jlabopatopus | Jlunensuonnoe | https://reestr.digi CyOnuieH3u
IPOrPpaMMHOE Kacnepckoro» tal.gov.ru/reestr/ | omHbIi 1OTOBOP
obecrieuenue (Poccus) 366574/?sphrase ¢ 000
KasperskyEndp _id=415165 «Codreke» ot
ointSecurity 06.07.2022 Ne
U1 OM3Heca 0/H, CpoK

JICUCTBUS: C
22.11.2022 no

22.11.2023
MoitOducCran 00O «HoBsie JIuuensuonnoe | https://reestr.digi Kontpakr ¢
JApTHBIH - o01auHbIe tal.gov.ru/reestr/ 000
OducHsrit TEXHOJIOTHUI 301631/?sphrase «PybOukon»
aKeT (Poccus) _1d=2698444 oT
JU1s1 pabOoTHI C 24.04.2019 Ne
JOKYMEHTaMu 0364100000819
Y TIOYTOM 000012
(myoffice.ru) CPOK JICHCTBHSL:
OeccpovyHO
[Mporpammuas | AO «Anturutaruaty | Jlunensuonnoe | https://reestr.digi JIveH3nOoHH
cucTeMa JIist (Poccus) tal.gov.ru/reestr/ | b1t qOrOBOP C
OOHapYKEeHHUSI 303350/?sphrase AO
TEKCTOBBIX _1d=2698186 «AHTHILIaruaT»
3aMMCTBOBaHMI ot 17.04.2023 Ne
B yU€OHBIX U 6627, cpox
HAYYHBIX JICHCTBUS: C
pabortax 17.04.2023 o
«AHTHUIIIaTUaT 16.04.2024
BVY3»
(https://docs.ant
iplagiaus.ru)
AcrobatReader AdobeSystems CBoboaHO - -
- IPOCMOTP pacrpocTpansie
JTOKYMEHTOB Moe
PDF, DjvU
FoxitReader FoxitCorporation CBoboHO - -
- IPOCMOTP pacrpocTpansie
JTOKYMEHTOB Moe
PDF, DjvU
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1

7.4.5. Pecypcbl HHPOPMAIIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH « UHTEpHET»

1. CDTOwiki: 6a3a 3nanuii mo nuupoBoit Tpanchopmanuu https://cdto.wiki/

2. denepanbHOE XPAHWIHUIIE «EAMHAS KOJUICKIUS IU(MPOBBIX 00pa30BaTEIbHBIX PECypCoOB» 3.
http://school-collection.edu.ru/

3. http:// www.molbiol.ru
4. http:// www.cellbio.com

7.4.6. lu(dpoBbie HHCTPYMEHTHI, IPUMEHsIeMble B 00pa30BaTeJIbHOM Mpolecce

NN E

Cepauc

LMS-mrardpopma Moodle
Bupryansnas nocka Mupo: miro.com

Bupryansnas gocka SBoardhttps://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
O6maunbie cepuchl: Anaekc./luck, O61ako Mail.ru
Cepsucel onpocoB: Sugekc @opmbr, MyQuiz
Cepsucsl Buaeocs3u: SIuaekc Teaemoct, Webinar.ru
COBMECTHON  pabOThI

http://www.trello.com

Haax MTPOCKTaMH  JIA HEeOOIBIINX

rpymn  Trello

7.4.7. llndpoBbie TEXHOJOTHH, IPUMEHsIEMbIe IPH U3YYeHUU JUCHUILUIHHBI

udposbie TEXHOTOTUN Bunet yueOHoi paboThI, dopmupyemeie
BBITIOJIHAEMbBIE C IPUMEHEHUEM KOMIIETECHIIUU
1M (POBON TEXHOJIOTUU
1. | O6naunsie Texnonorun | Jlekuum YK-1
CamocTtosTenbHas pabora
2. | Bonpmme nanaele Jlexknnu VK-1
CamocTtosTenbpHas pabora

8. MaTepHaJIbHO-TEXHHYECKOE o0ecnedyeHue TN CIUIJIMHBI (MOTYJIs1)

VYueOnas
ayJIuTOpus
MIPOBEICHUS
3aHATUH
JICKIIMOHHOTO THITA
(r.  MwuuypuHCK,

TUTS

1. XKamo3u ropHU3OHTAIBHBIE HA TPHU
OKHa (uHB. No 2101065486)
2. WurepaktuBHas pgocka (uHB. N
2101040205)

3. CuctemMHBI KOMIUIEKT: IPOLIECCOP
Intel Original LGA 1150, BeHTHISATOp

1. Microsoft Windows 7
(mmen3uss ot 31.12.2013 Ne
49413124, OeccpovHo).
2.  Microsoft Office 2010
(muuensusa ot 04.06.2015 Ne
65291658, 6eccpouHo).

yIIL. Deepcool THETA 21, wmarepunckas
Wurepnanmoannbh | mata  ASUS  H81M-K<S-1150 iH,
ag, gom Ne 101, | mamsare DDR3 4 Gd, sxectkuii guck 500
2/32) Gb, xopmyc MAXcase H4403, 6ok

nutanus Aerocool 350W ( umHB. Ne

21013400740)

4. Tlpoexrop Viewsonic PJD6243 DLP

3200 lumens XGA 3000:1 HDMI 3D

5. Ha6opst JIEMOHCTPAITMOHHOTO

o0opymoBaHUsT ©  y4eOHO-HATJISIHBIX

0COOUIA.
VYyeOHast 1. Cymmneabnii mkadp CM 50/250-500- | 1. Microsoft  Windows 7
ayAUTOpHUs s | IC (nHB.Ne 41013401713) | (mumen3ust ot 31.12.2013  Ne
MIPOBECHUS 2. Becel aneKTpoHHbIe | 49413124, OeccpouHO).
3aHITUN (uaB.Ne2101040151) 2. Microsoft Office 2010
CEMHUHApPCKOI0 3. Kamepa KbV-1 CIIV wmox 9001 | (nuuensus ot 04.06.2015 Ne

THIIA, TPYNITOBBIX U

OaxkTepunuaHas yapTpaduosaeToBas A

65291658, 6eccpodHo).

19



https://cdto.wiki/
http://s�hool-collection.edu.ru/
http://www.molbiol.ru/
http://www.cellbio.com/

WHIUBUAYaJIbHBIX
KOHCYJIbTALIUH,
TEKYIIETo
KOHTPOJIA "
MIPOMEKYTOUYHOM
aTTecTaluu
(YueOnas
nabopaTopus
MHUKPOOHOJIOTHH )
(r.  MuuypuHCK,

y4xo03 «Pommay,
9/29)

XpaHEHHsI CTEPUJIbHBIX WHCTPYMEHTOB
(uHB. No 21013600786)
4. Konbonarpesarens UT- 4100 ULAB

(500Mm1+450 rpan) (uaB.Ne
21013600787)

5. VYabTpa3BykoBas Moiika (BaHHA)
Uitciean-3 DT (3 1) (uuB.Ne
21013600791)

6. Hocka  kmaccHas  (uHB.Ne
41013602279)

7.  Kpecno opucnoe AV 204 PL MK
TKaHb (nHB.Ne 41013602313)
8. Mukpockon meauuuHckuii buomen 2
(maB.Ne 41013401743, 41013401742,
41013401741, 41013401740,
41013401739, 41013401738,
41013401737, 41013401736,
41013401735, 41013401734,
41013401733, 41013401732,
41013401731, 41013401730,
41013401729, 41013401745,
41013401744)

9. Hacrennsnii skpan Lumien Master
Picture 220-220 cM (uHB.Ne
41013401708)

10. IIpubop mns usmepenus (HI 2215-2
mMukponporneccopusii pH/ C - metp ¢
aBTOMATUYECKOMN KaJTMOPOBKOM u
aBTOTEPMOKOMIIEHCAIIUEN ) (uHB.Ne
41013401712)

11. IIpoextop NEC M361 X (unHB.Ne
41013401705)

12. Cuctremnsiii komruiekT: Ilpoieccop
Intel Original LGA 1155, Bentunsrop,
MaTepUHCKAsi IUIaTa, MaMsTh, KXECTKUU

JTICK, BUJICOKapTa, MOHUTOP,
YCTPOMCTBO JUIS YTEHHsI KapT IaMsTH,
IPUBOJ, KOPIIYC, KJIABUATypa, MBIIIb
(uHB.Ne 41013401698)
13.  Cton naGopaToOpHBId XUMHUYECKUH
(1200x600x750) CTOJICILIH.
IUIaCTUK/Kapkac aji. mnpoduiab (MHB.Ne
41013602351, 41013602350,
41013602336, 41013602335,
41013602334, 41013602333,
41013602332, 41013602331,
4103602330, 41013602329,
41013602328, 41013602327,
41013602326, 41013602325,
41013602324, 41013602323,
41013602322)

14. Ileiikep-unkybatop ES- 20/60 c
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miatdopmori  P-16/250, BioSan, ¢
nepxkareneM g 16 mryk 250 M

konO/ctak.  BS-010135-CK  (unB.Ne
21013400713)
15. Pedpakromerp HNPD-454B2M ¢
MOJACBETKOM U jor.imkaion. (uHB.Ne
41013401711)
16. VYapTpoTepmocTaT (nHB.Ne
1101040311)
17. lkad mia xpaHeHus 1a00OpaTOPHOI
MTOCYTbI (800x450x1950) TIOJIKU

IIACTUK/ KapKac ajl. Mpopuib ¢ 3aMKOM
(uuB. Ne 41013602357)

YyeOHas

ayIUTOpUs JUTSt
CaMOCTOATEIIbHON
paboThI (r.
MuuypuHCK, — yIL.
WNHTepHannoHanbH
ag, gom Ne 101,
3/2396)

1. JHocka  kmaccHas  (uHB.  Ne
2101063508)

2. XKamoszu (mHB. No 2101062717)
3. XXamo3u (uaB. No 2101062716)

4. Kommprotep Celeron E3500, wmar.
miata ASUS, omnep.mamsate 2048Mb,
Mouutop 19"AOC (unB.Ne 2101045283,
2101045284, 2101045285)
5. Kommnbiorep Pentium-4  (uHB.Ne
2101042569)

6. Monob6nok iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/
Web/ knaBuatrypa, Mblb (MHB. No
21013400521, 21013400520)
7. Kommetorep Dual Core E 6500
(uHB.Ne 1101047186)
8. Kommnerorep TopHano Cope-2 (MHB.Ne
1101045116, 1101045118, 1101045117)
9. Dkpan Ha mTatuBe  (MHB.No
1101047182)

KomnproTepHasi TEXHHKA MOJKIIOYEHA K
cetu  «MHTepHeT» M obecriedyeHa
noctynoM B OMMOC yHuBepcurera.

1. Microsoft Windows XP,7
(muen3us ot 31.12.2013 Ne
49413124, 0eccpovHo).
2. Microsoft Office 2003, 2010
(mmen3uss ot 04.06.2015 Ne

65291658, OeccpovHo).
3. AutoCAD Design Suite
Ultimate  (moroBop oT

17.04.2015 Ne 110000940282);

4. nanoCAD (Bepcus 5.1
JOKaJlbHAsA,  oOpa3oBareibHas
JIUICH3US, CEPUMHBIA HOMEpP
NC50B-270716 TUTEH3US
NENCTBUTEIbHA 6eccpouHo,
OecriiaTHas).

5. IlporpaMMHBIA  KOMIIJIEKC
«ACT-Tect Plus»
(JIMLIEH3UOHHBIM  JOTOBOpP  OT
18.10.2016 No JI-21/16).

6. TUC Maplnfo Professional
15.0 nst Windows Ju1st yueOHbIX
3aBEJICHUI (TUTIEH3NOHHBIN
JIOTOBOP oT 18.12.2015
Nel23/2015-y)

Pabouas nporpamMmma IuCHUIIIIMHbBI (MOI[yJ'IfI) ((I_[I/ITOJ'IOFI/IH U TUCTOJIOTHA» COCTAaBJICHA COTJIaCHO

OI'OC BO mno HampaBiIeHHUIO

19.03.01 -

buorexnonorus

(ypoBeHb OakanaBpuara),

YTBEP)KJIECHHOTO NpuKazoM MuHucTepcTBa oopazoBanus u Hayku PO Ne 736 or 10.08.2021.

Astop: P.B. Tlamuxun gomeHT Kadeapbl CcagoBOJACTBA, OMOTEXHOJNOTHMH U CEJIEKIIUU
CEIbCKOXO035MCTBEHHBIX KYJIBTYpP KaH/I. C.-X. HAyK

zZd

Penensent: JI.B. boGpoBuu. mpodeccop kadeapbl arpoXxuMuu, MOYBOBEICHHS U arpO’KOJIOTHH,

JIOKT.C.X.H.
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IIpoepamma pazpabomarna 6 coomeemcmauu ¢ mpebosanusimu @I'OC BO

[Iporpamma paccMoTpeHa Ha 3acefaHuu KadeApbl CaJAO0BOJCTBA, OHMOTEXHOJIOTHUH H
CEJICKIIMM CEMEHOBOJICTBA CEIbCKOXO3SHUCTBEHHBIX KYJIbTYp (mpoTokos Ne 9 ot «18» ampens
2022 r.)

[IporpaMmma  paccmMoTpeHa  Ha  3acelaHUU  y4eOHO-METOAMYECKOW  KOMHCCUU
[TnonooBomHoro nucrutyra uM. U.B. Muuypuna Muuypusnckoro I'AY (mporokos Ne 8 ot «18»
ampenst 2022 r.)

[IporpaMMa yTBepXka€Ha  pelieHMEM Y4YeOHO-METOAMYECKOIO COBETa YHHBEPCUTETA
poToKoa Ne8 ot «21» ampens 2022 r.

IIpoecpamma nepepabomana u donoanena 6 coomgeemcemeuu ¢ mpedosanuamu ©IOC BO

[Iporpamma paccMoTpeHa Ha 3acefaHuu KadeApbl CaJAOBOJCTBA, OHMOTEXHOJIOTHUH H
CEJIEKLIMM CEMEHOBOJICTBA CEJIbCKOXO3AUCTBEHHBIX KYJIbTYp (mpotokosn Ne 9 ot «10» ampens
2023 r.)

[Iporpamma paccMOTpeHa Ha 3acedaHud Y4eOHO-METOAWYECKOH KOMHCCHU HMHCTHTYTa
(GyHIaMEHTAJIbHBIX M NPUKIAIHBIX arpoduorexHosoruit uM. M.B. Muuypuna Mudypunckoro
AV (nmportokon Ne 11 ot 19 urons 2023 ).

[Iporpamma yTBep)kIeHa Ha 3acelaHUM y4eOHO-METOJUYECKOr0 COBETAa YHHBEPCUTETA
(mporokon Ne 10 ot 22 utons 2023 r.).
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