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1. Iesun ocBOeHUN IMCUMILINHBI (MOIYJIs1)

IlenssMu  OCBOCHHMA AMCLMILIMHBI  SIBJSIIOTCS  IIOJNYYEHHE 3HAHUM O  CTPYKTYpe
OaxkTepuaabHOW, PACTUTENBHONW M >KMBOTHOM KIIETKHM, CTPOEHUM TKaHEHW, KOTOpbIE IO3BOJISAT
oOyuaromiemycsi chOpMHPOBATh €ro HAyYHOE MUPOBO33PEHHUE.

B 3agauu Bxoaur:

- U3y4eHHE 3aKOHOMEPHOCTEH CTpOeHMsl, (YHKLHOHUPOBAHUS, BOCIIPOU3BEICHHS U
rudenu KIETOK,

- OCBOEHHE 3aKOHOMEPHOCTEH Da3BUTHA, CTPOECHUS, (PYHKIMOHMPOBAHUS U HBOJIOLMU
TKaHEH )KUBBIX OPraHU3MOB.

2. MecTO IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM IPOrpaMMbl

JlaHHast IUCUUIUIMHA COIJIACHO Y4eOHOMY IUIaHY IO JaHHOMY HaIlPaBJIEHUIO MOJATOTOBKU
otHocutcs:s Kk  bnoky 1 «Jucuumnuuel (Momymu)», Yacts, dopmupyeMas y4acTHUKaAMH
oOpa3oBarenbHbIX oTHOIIEeHUH b1.B.08

Jlis OCBOEHMSI AMCLUIUIMHBI O0YYaroluiics JOJIKEH OBJIaJeTh OCHOBHBIMHM IOHATHAMU
mucnuruinH: «OcHOBBI Onoxumum», «OCHOBBI MOJEKYJSIpHOU Ononorum», «O0mas 6uonorus u
MHUKpoOHonorusn», «botanuka.

3HaHMSI U HABBIKM, NIPUOOPETEHHBIE NMPU U3Y4YEeHUU Kypca «LluTojorus um rucronorus,

HE00X0/IUMBI OpU OCBOCHUHU CIEAYIOIIUX JUCHMIUIMH: «OCHOBBI (UTOMMMYHOJIOTHNY,
«buorexHonoruss pacreHuit», «Bupycomorus», «OcCHOBBI TOKCHKOJIOTUMY», «KieTouHas
OMOTEXHOJOTHS» a TakkKe MpU MpoxoxJaeHUH [Ipon3BOACTBEHHOW NPAKTUKU HAy4YHO-

MCCJIeI0BATENbCKOM paboThl, BhinosiHeHust BKP.

2. IInanupyembie pe3yabTaThl 00y4eHHs 10 JUCHHILJIMHE, COOTHECEHHbIE ¢

INIAHUPYEMBIMHU peE3yJibTaTaMUd OCBOCHUS Oﬁpa3OBaTeJIl)HOI7[ nporpaMmmal
B pesynbrare wu3yueHHs AUCHUIUIMHBI OOYYaIOIIMKUCS JODKEH YCBOUTH TPYAOBBIC
(GYHKIIMM B COOTBETCTBHH C IpodeccnoHanbHbIM cTanaapToM 26.008 CrernuanucTt- TeXHOJIOT B
o0nacT  NPUPOAOOXPAHHBIX  (DKOJOTMYECKUX) OMOTEXHOJOTUH  YTBEPXKIEH IPUKA30M
MunncrepcTBa Tpyia u couuanbHoi 3aumTsl PO ot 21 1ekabps 2015 rona Ne 1046 H)

O0001IeHHBIE

g);}f;f;ﬁ Tpynossie pynkiuu (TD) BriOpannsie Tpynossle aevicteus (T/)
(OTD)
Mounutopusr | OcyuiecTBiieHne JKOJIOTUYECKON [IpoBenenue
COCTOSIHUS OLIEHKH COCTOSIHUSI IOJIHA/I30PHBIX | OAKTEPHOJIOIMYECKHX HCCIIeOBAaHUM
OKpYKalolie | TeppUTOpUi u BO3MOYKHOCTH | TIPUPOJIHBIX 00pa3IoB
U cpenpl C | IPUMEHEHUs Ha HUX
NpUMEHEHHE | MPUPOIOOXPAHHBIX OHOTEXHOJIOTHHA
M A/01.6
TIPHPOSOOXP AHanM3 pe3ylbTaToB HCCIEIOBaHUI
aHHBIX IPUPOJHBIX 00pa3IoB
OHOTEXHOJIOT
it A OneHka pucka M OCYIIECTBICHHE

Mep TMPOGUIAKTUKA BO3HUKHOBEHUS
OYaroB BpEIHBIX OPraHW3MOB Ha
MOJHA/30PHBIX ~ TEPPUTOPHSIX  C
NPUMEHCHHEM  MPHPOIOOXPAHHBIX
ouorexuonoruii A/02.6




OcBoeHnne
KOMIIETEHLIH:

YK-1. CnocobeH ocymecTBIsSITh MOWCK, KPUTUYECKUN aHaau3 W CHUHTE3 HH(POPMAIIHH,
MPUMEHSATh CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4

[IK-6 CnocobeH mnpoBOAUTH OaKTEPHOJIOTHYECKHE, TOKCUKOJOTHYECKHE HCCIIEIOBAHUS
MNPHUPOJHBIX O00pa3loB, TEXHUYECKHX CPEJICTB W TEXHOJOTUYECKUX IMPOIECCOB C YYETOM
SKOJIOTMYECKHX MOCJIEICTBUI UX TPUMEHEHHS.

JTUCIUTIIMHBI  (MOJyJisA) HampaBieHO Ha (OPMHUPOBAHHE CIETYIOIINX

Kon u Kputepuu orieHuBaHYsI pe3yIbTaTOB 00yUeHUS
HaUMEHOBaHUE Konu HU3KHH
YHUBEPCAILHOM | papmeHOBaHH | (JOHOPOrOBbIii
KOMIICTCHIIN € UHAUKaTopa ,
JOCTHM)KEHHS | KOMIIETEHIIWSI | TIOPOTOBBI | 0a30BBIN IIPOJIBUHYTHI
YHHBEPCAJIbH HE i
BIX chopMHpOBaH
KOMITCTCHITHIA a)
Kareropus yauBepcaipbHbIX KoMIeTeHINH - CHCTEMHOE M KPUTUIECKOE MBITIICHIE
VK-1. NO-1yiq - He Cnabo B Ha BrIcOKOM
CrniocobeH AHanmu3upyeT | aHaTH3UPYeT | aHaNM3UPYeT | JOCTATOYHOH | YpOBHE
OCYIIECTBJISTh | TIOCTaBJICHHY | MIOCTABIIEHHY | MMOCTABIIEHHY | CTEIIEHU aHAIM3UPYET
TIOWCK, 10 3ajgady, | 10 3ajady, | 0 3ajady, | aHAIM3UPYeT | MOCTaBJICHHY
KPUTHYCCKUN BBIJCNISIL €€ | BRGNS €€ | BhIAETSAS ee | IOCTaBJIeHHY |10 3ajauy,
aHaIn3 u | 6a3oBbIe 0a3oBbIe 0a3oBbIe 0 3amady, | BBIOEIAS €€
CUHTE3 COCTaBIISIIOIIM | COCTaBJISIONIA | COCTABIISIFONI | BBIAETSST  ee | 0a30BbIe
nH(pOopMaIuy, e, e, ue, 0a3oBbIC COCTABIISIIOII
MIPUMEHATH OCYIIECTBIISIET | OCYIIECTBIISIET | OCYIISCTBIISIE | COCTABISIONIN | He,
CUCTEMHBIH JNEKOMIO3HUIN | JEKOMITO3UIN | T e, OCYIIECTBIIsIE
MOJTXO/ TS | 10 3a/1a4H 10 3371241 JEKOMITO3HI] | OCYIIECTBISET | T
pelieHus W10 3a/1a41 JEKOMITO3HIU | JIEKOMITO3HII
MTOCTaBIICHHBIX 0 3aJ1a4H W10 3a]1a4H
3a1a4 NA-2yx1 — | He moxkeT | Hegocrtarou | JlocraTodno YcnemHo
Haxonut U | HAXOJUTh ¥ | HO HAXOMIHT | XOPOIIO HaXOJAUT U
KPUTHYECKU KPUTHYECKU " HaXOJUT U | KpUTHUYECKU
aHAM3UPYET | QHAIM3UPOBAT | KPUTHYECKH | KPUTHUCCKH aHAIM3UPYET
uHpOpMaIHIO, | b aHAIM3UPYET | aHAIU3upyeT | uHMOpMaLU
HEoOXO0aUMYyI0 | uH(popMaIui, | HHGopMaru | uHGOPMAIHUIO, | O,
JUTsL  peleHust | HeoOXoquMyHo | o, HEOOXOUMYI0 | HEOOXOIUMY
MOCTABIICHHOHN | JUIS pelieHus | HeOOXOAuMY | JJisl  pEelIeHus | 1o JUTST
3a7a4uu MOCTaBJIEHHOH | 10 JUIsl | TIOCTABJICHHOW | pelIeHUs
3a1aumn pelieHus 3a/1aun MOCTaBJICHHO
MOCTaBIIEHHO i 3a1a9mn
¥ 3aaun
NI-3yk1 — | He moxer | Crnabo Xoporiio OT1ianyHo
PaccmarpuBae | paccMaTpuBar | paccMaTpuBa | paccCMaTpuBae | paccMarpuBa
T BO3MOXHBIC | b BO3MOXHBIC | €T T BO3MOXHBIC | €T
BapUaHThI BapUaHThI BO3MOJXKHBIC | BapUaHThI BO3MOJKHBIC
pelieHus pelieHus BapUaHTHI penieHus BapUaHTHI
3a/1a4w, 3a/1a4u, penieHus 3a/lauu, penieHus
OIICHMBas MX | OLICHWBAas MX | 3ajayd, OLICHWBAs WX | 3aJla4H,
JIOCTOMHCTBA | JOCTOMHCTBA | OIICHWBAas WX | JIOCTOMHCTBA | OIICHHWBAsl WX
Y HEJIOCTATKH | W HEJIOCTATKHW | JIOCTOWHCTBA | W HEIOCTATKH | JOCTOWHCTBA
u u
HEJIOCTATKU HEJIOCTaTKH




N-4yk4 — | He moxeT | HeyBepenno | JloctaTouHo OtimyHO
Aprymentupo | ¢hopmupoBaTh | GopMHUPYET | YETKO dhopMupyet
BaHO coOCTBeHHBIE | COOCTBEHHBI | (popmmpyer cOOCTBEHHBIC
dhopmupyet CYXKICHHSI W | € CYXJICHHUS | COOCTBEHHBIC | CYXKJCHHUS H
COOCTBEHHBIE | OIICHKH, W OLEHKH, | CY)KICHUS U | OIEHKH,
CY)XICHHSI W | OTINYaeT OTJINYACT OIICHKH, OTJIMYAET
OLICHKH, (hakTh ot | (hakThI OT | OTJIMYACT (hakThI oT
OTJIMYaEeT MHCHHUMN U | MHCHHI U | haKThl OT | MHCHHUN u
(haKThI OT | MHTEpIIPETAI | HHTEPHIpeTaIl | MHEHUH ¥ | HHTepIpeTall
MHEHUU u|u B | Uil B | MHTEpIIpeTaly | Ui B
UHTEPIpETald | PACCYyKJICHUS | PacCyX ACHH | i B | paccyxJeHu
51 B | X IPYTHX | IX ~ JAPYTHX | pacCyKIeHHs | X  IPYTHX
paccyXIeHus | y9aCTHHKOB YY9aCTHUKOB | X JIPYTHX | YIACTHUKOB
X JIPYTUX | NEATENBHOCTH, | NEATSIHHOCT | YYaCTHUKOB JIeSITEIbHOCT
Y9aCTHHUKOB MIPUHUMACT H, JIeITEBHOCTH, | H,
NEeATCITLHOCTH, | 0OOCHOBAaHHOE | IPUHUMACT MIPUHUMAET MIPUHUMAET
NPUHUMAET peleHue 000CcHOBaHH | 00OCHOBaHHOE | 0OOCHOBaHH
000CHOBaHHOE | TIOCTaBJICHHON | O€ pEIICHUE | PEIIeHUS 0¢ pCIICHHE
pelreHue 3a7a49u IMOCTABIICHHO | MOCTABJICHHON | MOCTaBJICHHO
MOCTaBJICHHOMN 1 3a71a4m 3aJ1auu 1 3a7a4u
3a1a9H
N-5vx1 — | He moxeT | HeyBepenno | JJoctaTtouHo OTinm4HO
Omnpenensier u | onpenensate u | Onpenenser | 4ETKO oTIpeensieT
OIICHHBAET OIICHHUBATh U OIICHUBACT | OMPEIEIsICT W | U OICHUBACT
TOCACACTBUS | TTOCACACTBUS | MOCIACACTBUS | OLICHUBACT MTOCJICACTBUS
BO3MOKHBIX BO3MOKHBIX BO3MOXKHBIX | HOCIIEICTBUS | BO3MOIKHBIX
peuieHui peLieHui peLieHui BO3MOXKHBIX peueHuit
3a1a9H 3a1a9M 3a1a9H peteHuit 3a/1a9H
3a7a4n
[1K-6. NI-1mx.s He He JlocraTtou Bceerma
Crocoben [IpoBoaut MIPOBOTUT BCeT1a HO Y4acTO | MPOBOJUT
MIPOBOIUTH 9KOJIOTUYECKY | IKOJIOTHYECKY | MPOBOIUT MIPOBOIUT 3KOJIOTHYECK
0aKTepuoIoTuY | 10 OIICHKY | 10 OIICHKY | KOJIOTHYECK | DKOJIOTHMYECKY | YIO  OIICHKY
ecKue, MIPUPOJTHBIX MIPUPOJTHBIX YVIO  OIICHKY | IO OILICHKY | TPUPOIHBIX
TOKCHKOJIOTHYE | 00pasIoB, 00pa3sIoB, MPUPOIHBIX | TIPUPOTHBIX 00pasmos,
CKHe COCTOSTHHS COCTOSTHHS 00pa3sIos, 00pasIos, COCTOSTHUS
WCCIIEIOBAHUSA | TEPPUTOPHIA, TEPPUTOPHIA, COCTOSTHHS COCTOSTHUS TEPPUTOPHHA,
MIPUPOJTHBIX TIPUMEHSIS MPUMEHSIS TEPPUTOPHUH, | TEPPUTOPUH, TIPUMEHSIS
00pasIos, MPHUPOJIOOXpa | IPUPOJ00Xpa | TPUMEHSST TIPUMEHSISI MIPUPOIOOXP
TEXHHUYECKUX HHBIE HHBIE MIPUPOJIOOXP | MPUPOAOOXpa | aHHEIE
CpEenCTB U | OHOTEXHOJIOTH | OMOTEXHOJIOTH | aHHBIE HHEBIC OHOTEXHOJIOT
TEXHOJIOTHYECK | U u OHMOTEXHOJIOT | OMOTEXHOJIOTH | UH
WX TIPOIIECCOB C 150 i
Y4YETOM NJ1-21ix-6 He He Bcerma | Jocratodno Bceerna
OKOJOTUYECKUX | OCYIIECTBIsIE | OCYIIECTBISET | OCYIIECTBISC | YACTO OCYIIECTBIIsIC
MOCIIECTBHI T J1a00PaTOpPHBIC | T OCYIIECTBISET | T
UX NIPUMEHEHUS | TabopaTOpHBIE | UCCIEAOBAaHUS | Ta0OpaTOpH | 1abopaTopHbIE | JIabopaTopH
WCCIICOBAHUS | B DKCIIEPTHU3Y | BIE HCCIIEIOBAHUS | BIC
U DJKCHEPTH3y | OMOJOTHYECKO | UCCIENOBAHU | M OJKCIEPTHU3Y | UCCICAOBAHM
OMOJIOTMYECKO | TO Marepuana | s U | OHOJIOTHYECKO | 5 u
ro MaTepuaia JKCIIEPTU3Y | IO Marepualia | SKCHEePTU3Y
Oroornyeck OHoIornyecK
oro oro
MaTepuaia MaTepuana
Na-3nks | He He  Bcerma | OObIuHO Bceerna
[TpumeHnser MIPUMEHSIET MIPUMEHSIET [IPUMEHSIET MIPUMEHSET
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OHMOTEXHOJIOTH | OMOTEXHOJIOTH | OMOTEXHOJIOr | OMOTEXHOJIOIH | OMOTEXHOIOT
YEeCKHUeE YeCKHe HYECKHUE YeCKHe HYECKHUe
TIPUEMBI MIPUEMBI MIPUEMBI MIPUEMEI TIPUEMBI
MIPOTHB MIPOTHB MIPOTHB MIPOTUB MIPOTHB
ITOSIBJICHUS ITOSIBJICHUS ITOSIBIICHUS MMOSIBIIEHUS MOSIBIIEHUSA
04aroB 04aroB 04aroB 04aroB 04aroB
BPE/THBIX BPE/IHBIX BPE/IHBIX BPEIHBIX BPE/IHBIX
OpraHU3MOB OpraHU3MOB OpPraHW3MOB | OPraHU3MOB OpPraHU3MOB

B pe3ynbpTaTe 0CBOCHHS AUCIUIUIMHBI 00YJarOITUICS JOJIKEH:

3Hamuv:

- OCHOBHBIE 3aKOHBl ©CTECTBEHHOHAyYHbIX JHUCHUIUIMH B  MNpoQeCcCHOHATBHON

ICSITCILHOCTHY

- OCHOBHBIE IOJI0KEHUS KIETOYHON TEOPHH;

- CTPYKTYPHO-(YHKIMOHATBHYIO OPTaHU3AIHIO KIETOK OaKTEepHii, ’KUBOTHBIX U PACTCHUH;

- KJIETOYHBIM IMKJI M €ro peryssluio, MEXaHU3Mbl JEIE€HUs KIETOK (MHUTO3, Meio3,
SHJIOMHUTO3) U UX TE€HETHYECKH JeTEPMUHUPOBAHHON THOEIH;

-  [pUHUMIB  JUPPEpeHIUPOBKH  KIETOK  Kak
cCHenualn3alii B MHOTOKJIETOYHOM OPraHU3ME;

- KJIacCU(UKALMIO U CBOWCTBA OCHOBHBIX TKaHEW pacTE€HHH, >KMBOTHBIX M 4YEJIOBEKA,
3aKOHOMEPHOCTH MX THUCTOI€HE3a U pereHepanuy;

ymemb:

- YIPaBJICHUIO OMOTEXHOJIOTMUECKUMHU ITPOLIECCAMU;

- NPUMEHATh METOJbl MAaTEMaTHYECKOIO0 aHaJIM3a M MOJEIMPOBAHUS, TEOPETUYECKOIO U
HKCIIEPUMEHTAIIBHOTO UCCIIEI0BaHUS;

- OOBSCHATB: POJIb OMOJOIMUYECKUX TEOpUH, Uael, MPUHLUIIOB, TUIIOTE3 B (POPMUPOBAHUN
COBPEMEHHOM €CTECTBEHHOHAYYHOW KAPTHUHBI MMPA, HAYYHOTO MUPOBO33PEHUS; EAUHCTBO KUBOU
U HEeXHUBOH NMPUPOJIBI, POACTBO KHUBBIX OPIaHU3MOB, UCIOJIb3Ysl OUOJIOTHYECKUE TEOPUH, 3aKOHBI
Y TIPaBUJIA;

-YCTaHABJIMBATh B3aHUMOCBSI3U CTPOCHHMsS M (YHKUMHA MOJIEKYJ B KJIETKE; CTPOSHHsS U
(GYHKIMI OpraHoMu/10B KJIETKH;

-ONHUCHIBaTh KJIETKM PACTEHUM U KMBOTHBIX (IIOJI MUKPOCKOINOM), TKaHH U CTPOCHHE
OpraHoOB; TOTOBUTH M ONUCHIBATh MUKPOIIPENapaThl;

-CpaBHMBATh OMOJIOTHYECKHE O0BEKTHI (KJIETKH PacCTeHUH, )KUBOTHBIX, TPUOOB U OAaKTEpHid,
TKaHU PacTEHUH U )KUBOTHBIX);

-IIPOLIECCHI U BJICHUS (MUTO3 M MeI03) U JleNaTh BBIBOJIbI HA OCHOBE CPAaBHEHUS;

-aHAJIM3UpOBaTh W OLEHUBAaTh J3TUYECKUE aCIEKThl COBPEMEHHBIX HCCIIEJJOBaHUM B
OMOJIOTHYECKOM HayKe;

-OCYILLIECTBIISITh CaMOCTOSITEIbHBIA TOUCK OMOJOrM4ecKod HHGOpMaluu B pa3IU4HbIX
UCTOYHHUKAX (YUEOHBIX TEKCTaX, CPABOYHUKAX, HAYYHO-MOMYJISPHBIX M3AaHUSAX, KOMIIBIOTEPHBIX
0a3ax, pecypcax HTepHET) 1 MPUMEHSITH €€ B COOCTBEHHBIX HCCIICIOBAHUSAX;

-MCI0JIb30BaTh MPUOOPETEHHbIE 3HAHUSA U YMEHHUS B MPO(PECCHOHATBHOMN JesTeNbHOCTH U
ITOBCEJHEBHOM KU3HH.

BJIAJETh:

- HaBbIKaMU PabOThI ¢ HAYYHO-TEXHUYECKON MH(OpMAINel; MUKPOCKOIMPOBAHKS U aHAIH3a
THCTOJIOTHUYECKHX MPETapaToB U 3JIEKTPOHHBIX MUKPOPOTOrpadHii;

-YTEHUEM U aHAIM30M HAYYHOH TEMaTHYeCKOH JUTEPaTyphl M0 «IIMTOJIOIMH, TUCTOIOTHI
C MCIIOJIb30BaHUEM ee Ui pepepaTUBHBIX U HAYYHBIX COOOIICHUIA;

- METOJIUKOW BPEMEHHBIE U MIOCTOSIHHBIE T'HCTOJIOTMYECKHE MpernapaThl.

mpouecca uX (QYHKIHOHAIBHOU



3.1. MaTpuna cooTHeceHHs TeM/pa3e/ioB y4eOHOH TUCHUIIIMHBI (MOAYJISA) U
¢GopmupyembIx B HUX POPecCHOHATBHBIX U 001IenPodeCCHOHAJIBHBIX

KOMIIeTeHIIUH
Templ, Komnerenmn ‘
pa3aeIbl VK-1 T1IK-6 OOmee
JUACIUATUTMHBI KOJIMYECTBO
KOMIICTEHITHI

Pa3nen 1. Beenenue + - 5
Paznen 2. llutonorus + + 2
Pa3nen 3. T'ucronorus + + 2

Hroro - - 2

4. CTpyKTYypa ¥ coepkaHue TUCHUILIUHBI (MOYJIs1)

OO61mas TpyA0eMKOCTh AUCHUILIMHBI COCTaBISAET 5 3aueTHBIX enuHul 180 akas. yaca.

4.1. O0beM TMCUMILIHHBI U BUAbI Y4e0HOI pa0doThI

Bune! 3agstuii

Bcero akan. yacos

Ounas popma 3aounas popma
5 cemecTp 3 Kypc
OO61mas TpyA0eMKOCTh NUCHHUTUIHHBI 180 180
KonTakTHas pabora oOy4aromuxcs C 80 12
MPEIoIaBaTeIeM
AyIUTOpHBIE 3aHATHS, U3 HUX 80 12
Jlexumn 32 4
[TpakTHueckue 3aHATHS 48 8
CamocTosTenpHas padora 64 159
npopaboTka y4yeOHOro Marepuana Mo JUCHUIUIMHE
(KOHCIIEKTOB JIEKINH, y4eOHUKOB, MaTEpUAIOB CETEBBIX 24 53
pecypcoB)
HOJTrOTOBKA K KOHTPOJIbHBIM paboTaM 20 40
BBINTOJIHEHNE KOHTPOJIBLHON pabOTHI - 40
NOJArOTOBKA K cJau€ MOJyJIsl 20 20
KonTtpop 36 9
By uToroBoro KOHTpOIIs 9K3aMeH
4.2. Jlekuuun
Ne Pa3znen nucuunmuel (Moaynst), Tembl ekl 1 | OObeM B akan. | @opmupyembie
UX COJIepXKaHHe qacax KOMIIETEHINH
OYHO | 3a0YHO
1 1.Beenenue 2
1.1. IluTosIOrUs ¥ TUCTONOTHS, KaK HayKa. 2 0,5 VK-1; I1IK-6
Uctopus pa3Butus. 2
1.2. Mukpockomnus Kak OCHOBHON METO[l 2
ITUTOJIOTHX ¥ TUCTOJIOTUHU
2 2.Ilutonorus 2 0,5
2.1. Knerounas teopus. CTpoeHHE KIETKH. 2 YK-1; TIK-6
Oprasesisl TpoTOILIacTa 2
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2.2. [Ipou3BogHBIEC IPOTOILTIACTA 2
2.3. Tunbl genenus kietku. uddepenimponka 2 1
KJIETOK
3 3. I'ucronorus 2
3.1. Ilpuanuner  kiaccupukanuu  TKaHEH. 2 0,5 VK-1; TIK-6
PacrurensHble TKAHU 2 0,5
3.2. DnurenuanbHble TKaHU 2
3.3. Txanu BHyTpeHHeH cpenpl. OOmas 2 0,5
XapaKTepUCTHKA, Kiaccudukanus U QyHKIUU
3.4. Mpimeynsle Tkanu. OOmIas xapakTepuCcTHKa, 1
Kiaccuukanus v GyHKIUN 0,5
3.5. HepBuas Ttkanp. OOmas xapaKkTepUCTHKA, 1
byHKIMH 1
3.6. 3aKOHOMEPHOCTH IBOJIIOIIUU TKaHEH 1
Utoro 32 4
4.3. IlpakTH4yecKue 3aHsITHSI
Ne HanmenoBanue 3anatus OOnem B akaj,. dopmMmupyemble
pasn qyacax KOMIIETEHIINH
ena Oo4yHo | 3304YHO
1 OCOOCHHOCTH TEXHUKH MHKPOCKOIUPOBAHHS B 6 1 YK-1; I1K-6
LIATOJIOTAYECKUX paborax. PaGora C
JOTIOJTHUTEIBHBIMH MTPHOOPaMU K MUKPOCKOITY.
2 MeTtoauka MPUTOTOBJICHUS IIOCTOSIHHBIX 4 VK-1; I1IK-6
MHUKPOTOMHBIX IIPENapaToB
3 Metonuka IIPUTOTOBJICHUS BPEMEHHBIX 4 2 YK-1; I1K-6
«JTaBJICHHBIX» MpEenaparoB
4 MeTtonuka JIIOMHHECIICHTHOT'O 4 1 VK-1; I1IK-6
MHUKPOCKOITUPOBAHUS
5 CrtpoeHue pacTUTETHHON KJIETKH (KOXKHIIA JTYKa). 4 YK-1; TIK-6
Tumnel IBIKEHUS IUTOIIA3MBI.
6 Tunsel  mmactun.  YABTPaMHKPOCKOIMHYECKOE 4 YK-1; I1K-6
CTPOEHHUE IJIACTU]] U MUTOXOHAPHI
7 Crpoenue KJIETOYHOU CTEHKH, eé 4 YK-1; I1K-6
BUJION3MEHEHHS.
8 Tumnel AeaeHHUs KICTKU: aMHMTO3, MHTO3, MEHO3, 4 1 VYK-1; ITK-6
9HJIOMHTO3.
9 Mukpo- u MeracnoporeHe3. ['amerorenes. 2 YK-1; I1K-6
JIBoitHOe ormiomoTBOpeHHEe y pacteHuit. K/p
«MuTo3,meio3
10 Cemunap «OcHoBbI ructonorun». K/P «Mukpo, 2 YK-1; I1K-6
MEracrnoporeHe3,raMeToreHe3»
11 PactuTenbHble TKaHU: MEpUCTEMBI (aleKC KOpPHS 2 1 YK-1; I1K-6
1 cTe0I1s1), TOKPOBHBIE TKAaHU
12 MexaHndecKkre, OCHOBHBIC,  BBIJICIUTCIIHHBIC 2 2 VYK-1; IIK-6
TKaH!
13 [IpoBonsime TkKaHU, TPOBOJSIINE TYUYKH 2 YK-1; I1K-6
14 DnureauanbHbIe, MBIIICUYHbIE  TKaHU. OOmmas 2 VK-1; I1IK-6
XapaKkTepUCTUKA, (QYHKIMH
15 HepBHass T1kanp. OOmas  XapakTepUCTHKA, 2 YK-1; I1K-6
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byHKIIUN
Wroro 48 8

4.5. CamocrosiTesibHasi padoTa 00y4aronuxcs

O0ObeM B akaz. dac,
Paznen Ne Bux CP OuHast 3a04Has
TV CLIUTUTAHBI ¢dopma dopma
o0ydeHust | oOydeHUs
[IpopaboTka  ydyeOHOro  Marepuajga IO 8 23
1 | qucuurmuinHe (KOHCIIEKTOB JICKIUH, Y4eOHUKOB,
MaTepUAJIOB CETEBBIX PECYPCOB)
Paznen | o | MOATOTOBKA K KOHTPOJIbHBIM paboram 6 15
3 | Boimonnenue KOHTPOIBHOM paboTHI - 6
4 | TOATOTOBKA K CJ1a4y€ MOJLYJIs 3) 10
[IpopaboTka  yyeOHOrOo  Marepuana 1O 10 23
1 | nucummivHe (KOHCIEKTOB JICKIIUN, Y4€OHUKOB,
Paznen 2 MaTepUaAJIOB CETEBBIX PECYPCOB)
2 | IlogrotoBka K KOHTPOJIBHBIM paboTam 6 15
3 | BeimonHeHne KOHTPOJIBLHON pabOTHI - 6
4 | TlogroroBka K caaue MOy 5 9
[IpopaboTka  y4eOHOrO  Marepuajiia  TO 10 19
1 | nucuumniuHe (KOHCIEKTOB JIEKIUH, Y4eOHUKOB,
Paznen 3 MaTEePHAaJIOB CETEBBIX PECYPCOB)
2 | IToaroroBka K KOHTPOJIBHBIM paboTaM 6 15
3 | BeimoiHeHne KOHTPOJIBLHON pabOTHI - 8
4 | moAroTOBKA K cljaue MOJyJis 6 10
Wtoro: 64 153

Ilepeuens yuebno-memoouuecko2o obecneuerus 0isi CAMOCMOAMeENbHOU pabomsl N0 OUCYUNTIUHE:
1. Tlanuxun P.B., Kupuna W.b. Meronnueckue yka3zaHusi A CaMOCTOSITENIbHOM pabOThHl U
BBITIOJIHEHUS] KOHTPOJIBHOM paboThl 1o gucuuiuinHe «LluTojoruss M rucrosnorus» s
oOyuaromuxcs o HanpasieHnto 19.03.01 buorexnonmorusi. - Mudypunck, 2024.

4.6. BbinoJiHeHNe KOHTPOJIbHOI padoThl 00y4YAKIUMUCS 3209HOH (POPMBI

BaxHoii Qopmoii caMOCTOSATENbHOM paboThl 00ydarollerocs sBISETCA HaIMCaHHE
KOHTPOJIbHBIX padoT. Llenu BbImonHEHUS pabOTHI:

— cucTeMaTu3alys, 3aKpeluIcHHe U YIIIyOJeHUE TEOpeTHYECKUX 3HAHUH U yMEHHH
IPUMEHSATh UX JUIA PELICHUs KOHKPETHBIX IPAKTUYECKHX 3a/1a4;

— pa3BUTHE HABBIKOB CAMOCTOSITEIbHON Hay4HOH pabOThl (IUIAaHUPOBAaHHUE U MPOBEJICHHE
Ucce0BaHMs, paboTa ¢ HAayyHOH M CHpPaBOYHOM IHMTEpaTypoil, HOPMAaTHUBHBIMU IPaBOBBIMU
aKTaMM, UHTEPIpEeTaLus MOITY4EHHBIX PE3yIbTaTOB, X IPABUIBHOE U3JI0KEHUE U O(popMIIeHHE).

Pabota nomkHa OTBEYaTh CIEIYIOMIUM TPEOOBAHUSIM:

— CaMOCTOSITEIIbHOCTh MCCIIEJOBAHUS;

— (opMHpOBAaHUE ABTOPCKOH MO3UIMHU IO OCHOBHBIM TEOPETUYECKMMHU MPOOIEMHBIM
BOIIPOCAM;

— aHaJIW3 HAYYHOH U y4eOHOI TUTepaTyphl [0 TEME UCCIIEOBAHMUS;

— CBs3b NIPEIMETa HCCIIEJOBAHUS C aKTyalbHBIMM NPOOJIEMaMH COBPEMEHHOW HAyKd U
NPaKTUKU;




— JIOTUYHOCTb U3JIOKEHHUSI, apTYMEHTUPOBAHHOCTH BHIBOJIOB U 0000IECHUI];

— HAyYHO-TIPaKTUYECKasi aKTyaIbHOCTb PabOTHI.

3amaHusi B KOHTPOJBHOW paboTe HaIlpaBlieHbl HA 3aKpEIUIEHHME TEOPETHUECKUX 3HAHHN
00y4aromerocsi ¥ OBJIaJACHUs IUTOT€HETHYECKUMH METO/IaMU UCCIICIOBAHUIA.

Kourponbuast pabGorta BkiItouaeT 4 TeopeTHUecKHX Bompoca. Bwibop BapuaHTa
oTpeneNsieTcs MOoCcIeAHe! U npeanocienteil nndpamu mudpa 3a4eTHON KHUKKH.

[lepeueHbr BOMPOCOB M METOJAMKA PEIICHUS TeHETUYECKUX 3a/7ad pPacCMOTPEHBI B
METOAMYECKUX YKAa3aHUSAX JUIS BBITOJIHEHUS KOHTPOJIBHOU PaOOTHI.

4.7. Conep:kaHue pa3aesioB IMCHUILIIHMHBI
Pa3nen 1. BBEJIEHUE

[{uToNOTHS ¥ TUCTOJIOTHS, UX LENH U 33/1a4l, MECTO CPEAH JIPYIHX OHOJIOTHYECKHX HayK.
Bo3HUKHOBEHHE M pa3BUTHE LMTOJOTMHM W TUcToJoruu. M300peTeHne MHKpOCKONa U paHHUE
MUKPOCKOIIMYECKUE UCCIIEJOBaHMs )KUBBIX Oprann3moB (padotsl P. 'yka, M. Manbsnuru, H. I'pro,
A. JleBenryka u ap.). Coznanue kinerounor teopun (T. IlIBann, M. Ilnetinen, S. ITypkunse, P.
BupxoB). OCHOBHBIC TIOJIOKEHUSI KJIETOYHON Teopuu. JIOCTHIKECHHS ITUTOJIOTHU U TUCTOJIOTUU B
XIX u XX Bekax. Pa3sutue nuronoruu u rucronoruu B Poccun (A. Wymnsauckuii, K. bap, U.
Yuctsko, . MeunnkoB, A. MakcumoB, A. 3aBap3un, H. Xnomun u nap.), 3a pyoexom (C.
MunenkoB, A. JICOHTIOK U Ap.).

OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JTUCITUTLINH.

Muxkpockomnus Kak OCHOBHOM METOJ IUTOJOTUU W THUcTonoruu. [lpuHimn pabGoTel u
YCTPOMCTBO CBETOBOTO MHKpPOCKOMa. MeToabpl TEeMHOro 1o, (a3oBoro KOHTpacTa,
muddepeHIaTbHO-HHTEPPEPEHITMOHHOTO KOHTpacTa. [lomspuzanmonHas, (IIyopeclieHTHAsS W
KOH(OKaIbHasi MUKPOCKOMHS. DJIEKTPOHHAS U ATOMHO-CHIJIOBAasi MUKPOCKOITHSI.

YrupapineHne  OMOTEXHOJIIOTUYECKMMH — TporieccaMu.  KymbTypbl  KJIETOK H  TKaHEH,
MUKpoXupyprusi. CnocoObl BUTAILHOTO MHUKPOCKOIIUYECKOTO MCCIEAOBaHUS KIETOK. [IpuHIIUIIBI
duKkcanuu W BHU3yalu3aluu OUOJIOTHYECKUX MHUKPOCTPYKTYyp. Hambonee pacmpocTpaHeHHbIC B
[UTOJIOTUM M THUCTOJOTMHM (DUKCATOPBI M KpacuTelu. MeToAbl OIpeleieHus] B KIETKe
HYKJICMHOBBIX KHCJIOT, O€nIKOB, (EepMEHTOB, VIJICBOJOB U JUNUAOB. ABTOpamuorpadus.
Nmmynorutoxumusi. PaboTa ¢ HayuyHO-TeXHIUECKOM nH(popMalel B 00JacT ONITUKHU, ITUTOJIOTUU
Y TUCTOJIOTHH.

Pazoen 2. HTUTOJIOT'HA

OOmast XapakTepUCTHKa KJIETKM KaK aBTOHOMHOW CaMOBOCHPOM3BOJAIIECHCS CUCTEMBI Ha
OCHOBE OMOJIOTMYECKHUX MeMOpaH. XMMHUYECKHI COCTaB M CBOHCTBAa OMOMEMOpaH, MOJAEIH HX
MOJIEKYJISIpHOW opraHu3auuu. EIUHCTBO cTpoeHuss UM (QYHKIHMOHMPOBAHUS HYKAPUOTHUYECKOU
KJIETKH, €€ KOMIIOHEHTOB U opraHouaoB. OCOOEHHOCTH CTPYKTYpPHO-(DYHKIIMOHAIBHOMN
OpraHu3alMi MPOKApUOTUYECKUX KJIETOK. Bupychl kak HekieTouHas (opma xu3Hu. Teopus
runepuukia M. Difrena.

2.1. Qumonnazma. XumMuueckuil coctaB 1UToIUIa3Mel. OJHOMEeMOpaHHbIe, TByXMeMOpaHHbIe
1 HeMeMOpaHHbIE KOMIIOHEHTBI ¥ OpraHOUAbI KJIETKH. [ nanomnasma.

2.2. IInazmamuueckan memopana (naazmanemma). OCOOEHHOCTH  MOJEKYJISPHOU
OpraHu3anuy miazMaieMmbl. [[acCHBHBIN M aKTUBHBIN TPAHCIOPT BELIECTB UEpe3 IIa3MaJIEMMYy.
Teopun kieTOYHOM MpoHUIIAeMOCTH. POk Mi1a3mManeMMsl B mpolieccax (parouuTosa, MHHOLUTO3a
U CHEeNU(PHUUECKOT0 YHI0IUTO3a, B MEXKKJIETOUHBIX KOHTAaKTaX U KOMMYHHUKAIIHIX

2.3. Dnoonnazmamuueckasn cemp. OCOOEHHOCTH YIbTPACTPYKTYPhI IIEPOXOBATON U TIIAJIKON
IJIa3MAaTHYECKOW ceTH. Ponp miepoxoBaTtol IIa3MaTHYECKOW CETH B CHHTE3€ M TPAHCIIOPTE
CEKPETOPHBIX 0eJIKOB. BOCIpon3BOICTBO KIETOUHBIX MEMOpaH.

2.4. Annapam I'o0av0xcu. YIbTpacTpyKTypa ITUKTHOCOM W WX (DYHKIMH: cerperamnus,
MOU(UKALMS U HAKOIUIEHUE O€JIKOB, CHHTE3 YITIEBOJIOB.

2.5. JIuzocompl. XuMUYECKUH COCTAB U yIBTPACTPYKTYpa JIH30coM. [lepBUYHBIC 1 BTOPUYHBIC
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JM30COMBI, OCTaTOYHBIE TEJbIA, ayTodarocomMsl. Posib mu30coM B (paronuTose U HEKpo3e KIETOK.
CBsI3b JTU30COM C KOMIUIEKCOM I OJIBIKH.

2.6. HO00combl. DarocoMbl, TUHOCOMBI, UX POJIb B SHIONKUTO3e. B3anmoseiicTBue darocom ¢
JIN30COMaMu, (aroan30COMBI.

2.7. Cexkpemopmuvle 6e3uKkyivl u Z2panyabvl. DK30LUTO3. YYaCTHE IUIa3MAaTHYECKOH CeTH,
IUTACTUHYATOr0 KOMIUIEKCA U OIMYIICHHBIX BE3UKYJI B (DOPMHUPOBAHUU CEKPETOPHBIX BE3UKYT U
rpaHy.

2.8. [Ilepokcucomwl (21uoKcucomspt) KICTOK >KUBOTHBIX H pacTteHud. OcoOEeHHOCTH
YABTPACTPYKTYPHI U BOCHPOM3BEACHUS MEPOKCHCOM, POJIb B METa0OIM3ME MEPEKUCH BOIOPOJa,
MyPUHOB U IPYTHX BEIIECTB.

2.9. Mumoxonopuu. Pazmepbl, dopma U yIabTpacTpykrypa MuTOXOHApUA. CBolicTBa
Hapy)XHOH M BHYTPEHHEW MHUTOXOHJAPHAIBHBIX MEMOpaH, KPHUCTbI, MAaTPUKC. DHEPreTHUECKUn
00OMeH.

2.10. ITnacmuowv.. OHTOTEHE3 W CTPYKTYPHO-(DYHKIIMOHAJIbHBIC TIEPECTPONKU TUIACTH/I.
CrpykTypa 1 (yHKIMH XJIOPOIUIACTOB. ['@HOM XJIOpOILIacTOB.

2.11. IHumockenem. MukpoduiaMeHTb, MUKPOTPYOOUKH M TMPOMEKYTOUYHBIC (DHIIAMEHTHI
KaK OCHOBHBIE KOMITOHEHTBI ITATOCKEIIETA.

2.12. Pubocombl. XUMUUYECKUN COCTaB U YIbTPACTPYKTypa Majio U OONBIION CYObEeTUHUIL
syKapHoTHUeCKuX prbocoMm. bernokcuuTesupyromas cucrema. L[eHTpBI CBSA3BIBAaHHS U KaTajm3a
pubocombl. OcobenHoctu sykapuotuueckoir MPHK, crapToBblii M TepMHHHpYIOIIKHE KOJOHBHI.
Oranbl OuocuHTe3a Oenka - WHHLOWAIWS, OSJOHTauus, TepMuHanms. CTaauu 3JIOHTalUH
MOJMUNENTUIHON Wenu — CBS3bIBAaHUE, TpPAaHCHENTHAALMS, TpaHclokalus. Perymupyromue
TPAHCISALUIO OCJIKHU.

2.13. Knerounoe sigpo. Ponb sigpa B XpaHEHUHU, peAYIUIMKAIMM W TPAHCKPHUIIMHU TE€HOB.
Mopddomnorus, XUMAYECKHI COCTaB M apXUTEKTypa KIeTouHoro siapa. Kapuomumopa.

XYUMUYECKUN COCTaB W CTPOEHHE sIepHOro MaTrpukca. Ponb spepHoro marpukca B
NOJIep>)KaHUM pa3MepoB U (HOPMBI spa.

XUMUYEeCKU# coCcTaB U PYHKIIUH sIPBIIIKAa. KOMIOHEHTHI aKTUBHOTO SAPBIIIKA: SIIPBIITKOBBIH
opranuszaTop ((GuOpWUIAPHBIA LEHTP), IUIOTHBIA (QUOPWUISIPHBIM KOMIIOHEHT, IpaHyJSpHBIN
KOMITOHEHT.

2.14. Brxawuenus. DK30TCHHBIE BKIIOYCHHS METAUIOB W KpacWTeled. ODHIOTCHHBIE
BKIIFOUEHUS TIUKOTEHA, JIMMIUOB U MUTMEHTOB (MeNaHuHa, TunodyciuHa u ap.).

2.15. Ocobennocmu opzanuzayuu pacmumenvHoil Klemku. Kierounas creHka.
LlentpanpHas Bakyolb, cpepocomsl. [Tnactunel. Bkimodenus B kierkax pacrenuil. [Tnazmonecmsi.
2.16. Pa3mHo:keHHMe M THOENb KJIETOK. I'eHeTndecknii KOHTPOJIb Pa3sMHOXKEHUS

COMaTHuYeCKuX KieTok (uucino Xeidnuka). IIpencuHreTnueckuii, CHHTETHYECKUH U
nocTcuHTeTH4eckuii mepuoapl. Perumkanusa JJHK u pennmukon.

MuTO03 Kak OCHOBHOM cHOCOO pa3sMHOXKEHUs coMaTHYecKuX KieTok. Pa3sl MuTO3a (podasa,
meradaza, anadaza, Tenodaza). Mopdonorus MUTOTHYECKHX XpomocoM. [luToTomms
(untokunes). IlponudeparuHbiit myn. ['eHeTHYecKas U ANUreHeTHYECKask PEryJISALUs KIETOYHOTO
UKJa (UUKIUHBL, (AaKTOpPhl POCTa, MUTOTEHBI U JIp.). DHAOMUTO3 U nonuruionaus. [lonmurenus u
MOJINTEHHBIE XPOMOCOMBI. AMHTO3.

ArmonTo3 kKak (Qu3Mojoruyeckas Trudenb KieTok. Mopdonorndeckue MpU3HAKH arorTo3a
(KapuOpeKcHc, MUKHO3 M JIp.). MoneKynsipHble MEXaHM3MbI anonto3a (MHIYKTOPHI, Kacmasbl,
dparmenTanus JJHK). Otnnuns anonto3a ot HEKpo3a.

2.17. MuTo3. Meiio3 kak crocoObl AENeHHUs KIETOK 3apOJBIIIEBOrO IyTH MPU MOJOBOM H
0OecrosioM pa3sMHOKEHUHM OpraHW3MOB. THMNBI Melo3a: 3WTOTHBIA, TaMETHBIH U CIOPOBBIM
(mpomexxytounsblif). Penykiuonnoe aenenue. IloBenenune xpomocom B mpodaze | meitoza u ee
CTaJuM: JIEITOTEHA, 3UTOTEHA, MMAXWTEHA, JUIUIOTEHA, JuakuHe3. KoHbroranus roMOJIOTHYHBIX
xpomocoM (cuHarcuc). CHHaNTOHEMalbHBIH KOMIUIEKC, OHBAaJICHT. Kpoccunrosep u
pPEeKOMOMHALIMOHHBIE Y3€JIKH. OKBaIlMOHHOE JeieHue. buosjormueckoe 3Hau€HUE MHUTO3a U
Meno3a.
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2.18. In¢depenuupoBka KaeToK. CTBOJIOBBIC KIETKH 3MOPHOHA M B3POCIOT0 OpraHU3Ma.
HuddepennmanbHas akTHBHOCTh TEHOB KaK OCHOBA ()yHKIIMOHAIBHOHN CHICIMAIN3AIMN KIIETOK.

Pazoen 3. THCTOJIOT'HA

3. Onpenesenue noHaTHs "TKaHb". [lpuHIMNB KIaccuuKauy TKaHEH HAa OCHOBE MX
CTpoeHUs, PYHKIINI, OHTOT€HEe3a, CTETIEHH OOHOBJICHUSI U HBOJIFOLIMOHHOTO MPOUCXOKICHUS.

3.1. PacrurenbHble TKaHM: OOpa3oBaTelbHBIC (MEPUCTEMBI), IOKPOBHBIC, OCHOBHBIE,
MIPOBOJIAILME U TPOBOJALIME TYUYKH, MEXAHUUYECKHUE, BbIICTUTEIIbHBIE.

3.2. DnurenuanbHble TKaHH. OOmas XapakTepPUCTHKA OSNUTEIUAIBHBIX  TKaHEH.
Mopdonoruueckas, Qusuonornyeckass U THUCTOT€HETHYECKas KiacCU(UKALUA DIHUTEIUEB.
MeXKIeTOYHbIe KOHTAaKTBl. [ 'MCTOreHe3, (U3MOJOTMYEcKass M penapaTUBHAs pereHeparys
snutenueB. JKenesucTeiid snuTenuii. Mopdosornueckas KiaccH(pUKAIMSA JKeIe3 BHEUTHEH
CEKpELMH.

3.3. Tkanu BHyTpeHHel cpeabl. O0ImIas XapakKTepuCTUKa, KiIacCupukanus U GyHKIIUH.

Kpoev u numepa. KpoBp kak TkaHb. XMMHUYECKUN COCTaB IJIa3Mbl U CHIBOPOTKH KPOBH.
Knaccudukanus ¢opMeHHBIX 31eMEHTOB KpoBU. Mopdodusnonoruueckas XapaKTepUCTUKA
KJIeToK KpoBu. DopMyna KpoBHM M €€ M3MEHEHHUS NPHU (PU3HOIOTHYECKHX M IaTOJOTHYECKHUX
coctosiHUSX opranu3Ma. Kierounslit coctaB 1uMQsbI.

3akonomepHocTH nuddepenuposku T- u B-mumdonuros. IMMyHHas cuctema.

Poixnaa  coeounumenvnana mkans. Mopdonorus U (QYHKIUM  KIETOK  PBIXJIOH
COCMHUTEIBHOW TKaHW. XHUMHYECKHH COCTaB M (U3UYECKHE CBOMCTBAa KOJUIAT€HOBBIX
3IaCTUYECKUX U PETUKYJISPHBIX BOJOKOH. XMMHUYECKUN COCTAaB U CBOIICTBA aMOP(HOTrO BELIECTBA.
dopMHpOBaHUE BOJIOKOH U MEKKIIETOYHOTO BemiecTBa pudpodiacTamu.

Ilnomnaa coeounumenvnana mkany. OCOOEHHOCTH CTpOeHHS U (QYHKIUH JIEPMBI,
CYXOXKHIIUH, CBA30K, (pacuuii, amoHeBpo30B. Mx crpoenue u GyHKIHN.

Xpaweeaa mrkanp. Tunbl XpsumeBod TKaHU. ['ManMHOBBIA XpAll Kak oprad. CTpoeHue u
(GYHKIMY HaIXPALUTHULIBL.

Kocmnaa mkans. OcTeoluThl, 0CTE00JaCTHl M OCTEOKIACTHl. XHUMHUYECKUH COCTaB H
CTPYKTYpa MEXKIIETOYHOTO BEIIECTBA KOCTH. | pyOOBOIIOKHUCTAS U TUTACTHHYATAS KOCTHASI TKAHb.
Ctpoenue TpyOuaToii KOCTH B paiioHe quadusa.

MpleyHnbie TKAHH. Obmas XapaKTEepUCTUKA MBIIIEYHBIX TKaHew, 170:¢
Mopdo(dyHKIIMOHAIbHAS M THCTOTeHeTHYecKast KilacCu(UKaluu.

Ilonepeuno-nonocamas mvluwieunana mkKanp. YIbTpacTpykTypa MuoOHa.. KpacHbeie u
Oenble MMOHBL. [ MCTOTeHe3 M pereHepariysi MonepeyHo-Mmoa0caTol MyCKyJIaTyphl.

Cepoeunasa motueunaa mranob. CTpoeHHE MHOKapAa. YIbTpacTpyKTypa pabouux,
IIPOBOJSIINX U CEKPETOPHBIX KapIANOMHOLIUTOB.

I'naokaa moviweunana mranp. CTpoeHHME U (QYHKUMU TJIAQAKOMBIIIEUHON KIIETKH.
Jlokanu3anus I1agkod MBIIIEYHOW TKaHM B OpraHusMme. ['McToreHes m pereHepanus ITIaaKOM
MBIIIEYHON TKaHHU.

3.4. HepBHasa TkaHb. OOIas XapakTepuCTUKa HepBHOW TKaHHM. KieTouHslii cocrtaB
HepBHOU TkaHU. Knaccudukaimym HEMPOHOB MO YUCITY OTPOCTKOB U MECTY B peIICKTOPHOM ayTe.
Me3zxaHu3M reHepalui HEPBHOTO UMIyJbca. Bocxomdmuil ¥ HUCXOAAIMI TPaHCIOPT BELIECTB.
CekperopHble pYHKIIUN HEHPOHA.

I'ucrorenes u perenepanys HEpBHOM TKaHHU.

3.5. 3aKOHOMEPHOCTH IBOJIONNHU TKaHel. [IepBbie Teopu IBOIONUY TKaHEH (TeopHs
ractpeu 3. ['exkens, Teopus daromureruisl 1. Meunukosa). Teopus napanienn3Ma B 3BOIIOLNUN
TKaHel A. 3aBap3uHa.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
B cootBerctBuu ¢ TpeboBanusimu ®I'OC BO no HampaBieHUsIM MOATOTOBKH peaau3aius
KOMIIETEHTHOCTHOT'O MOJX0/1a ¢ HEOOXOAUMOCTBIO IIPEyCMaTPUBAET UCIIOIb30BAHUE B yUEOHOM
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npoliecce aKTUBHBIX M MHTEPAKTUBHBIX (DOPM MPOBEACHUS 3aHATUI M APYIMX WHHOBAIIMOHHBIX
TEXHOJIOTH B COYETAHWW C BHEAYAUTOPHOW pPabOTON C 1enbio (OPMHUPOBAHMS W PA3BUTHSA
JJMYHOCTHBIX U HpO(beCCI/IOHaHBHBIX HaBBIKOB 06yqa10m1/1x051.

6. @OH/1 OLIEHOYHBIX CPEACTB TUCHMIIMHBI (MOIYJISA)

6.1. IlacnopT oHaa OLIEHOYHBIX cpeacTB Mo AucuumIuHe «[{uTosorus u

TrUCTOJIOIUs»
Ne KonTponupyemeie Kon OLEeHOYHOE CPEACTBO
n/m pazzensl (TeMbI) KOHTPOJUPYEMOI HAaMMEHOBAHUE
JUCLUTUIAHBI KOMIIETEHIIUH KOO
1 | Pazgen 1. Beenenue VK-1: [IK-6 TectoBble 3a1anus 15
Pedepar 1
Bomnpocs! s sx3amena | 10
2 Paznen 2. Llutonorus VK-1: [TK-6 TecroBble 3a7aHKS 85
Pedepar 5
Bomnpocsr s sx3amena | 20
3 Pasznen 3. 'ucronorus VK-1: [IK-6 TectoBbIe 3a1aHUs 100
Pedepar 10
Bonpocsr muist ax3amena | 20
6.2. [lepeueHnb BOMPOCOB /ISl IK3aMeHa
1. Hurosnorus u eé mecto cpenu duonorndeckux Hayk (YK-1; ITK-6).
2. Meroasl uccnenaoBanus B iutoioruu (YK-1; ITK-6).
3. Kpartkas ucropus pazsutus nutoioruu (OITK-2,ITK-2, TTK-8).
4. Tucronorus u e€ mecto cpeau ouonorndeckunx Hayk (YK-1; ITK-6).
5. CBs3b IIUTOJIOTHH U THCTOJOTHH ¢ ApyruMu Haykamu (YK-1; TTK-6).
6. 3nauenue rucronoruu. Ucropus pazpurus (YK-1; I1K-6).
7. Bxknan P.I'yka, A.JleBenryka, bpoyna, S.Ilypkunbe, Manbnuru B pa3BUTHE IUTOJIOTUU
(YK-1; I1K-6).
8. Knerounas teopust M.1lIneiinena u T.1lIBanna. PazButue e€ B paborax P.Bupxosa (VK-
1; [IK-6).
9. CoBpemMennbie nosoxkenus kierounoit reopun (YK-1; ITK-6).
10. MeTtoauku, WCHONB3yeMble B ILUTOJIOTUH: MHKPOKONHPOBAHUE, aBTOpaanorpadus,
UTOXUMHUS, KynbTypa Kietok (YK-1; ITK-6).
11. Ctpoenue kietku npokapuort u sykapuort (YK-1; TTK-6).
12. Crpoenue Bupyca. bakrepuodaru (YK-1; I1K-6).
13. OtnuuuTelbHble 0COOCHHOCTH CTPOCHHUS YKHBOTHOW, TPHOHON M PACTUTEIHHOW KIIETOK
(VK-1; TIK-6).
14. Ctpoenue miazmaruyeckoit MemOpansl (YK-1; TTK-6).
15. XapakTepucTuka JUNUA0B U 0elIKoB MeMOpaH; crpoerue u ¢pyukiwn (YK-1; I1K-6).
16. Kiterounas crenka u e€ Bugonsmenenus (YK-1; I1K-6).
17. Mexanu3Mbl TpaHCHOpTa BEIIECTB Yepe3 Ia3MoieMMmy: Auddy3us, obnery€éHHas
nuddysus, aktuBublid Tpancnopt (YK-1; TTK-6).
18. Iluromnasma. ['manomasma (YK-1; I1K-6).
19. Xumnueckuii cocraB kiretku (YK-1; ITIK-6).
20. DapomnazmaTrueckas cetb. Ctpoenue u pynkuuu (YK-1; ITK-6).
21. Anmapar lonsmxu. O6mas xapakrepuctuka. Jluzocomsr. Ctpoenue (YK-1; I[TIK-6).
22. Tlepokcucomsl, TIUKOCOMBI, ruaporeHocomsbl (YK-1; TTK-6).
23. MUTOXOH/IPUH: CTPYKTYpa, ocodernoctu opranusammu (YK-1; I1K-6).
24. Ilnactuael. Teopust MpOUCX0XKICHUS MUTOXOHIpHiA U xioporuiactoB (YK-1; T1K-6).
25. Pubocomsl, ux CTpyKTypa U posib B cuntese Oenka (YK-1; TTK-6). .
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26.
. LlenTproau, pecHruUKH 1 KryTHKU. VX ctpoenne u ¢pyukiuu (YK-1; ITK-6).
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

27

39.
40.
41.
42.

43.
44,
45.
46.
47.

48.
49.

50.

Onpenenenue, knaccuduranus u npumeps! BkiaroueHuit (YK-1; [1IK-6).

Crpoenue u Gpyukuuu sapa sykapuotT (YK-1; ITK-6).
Crpykrypa xpomocom. [Tousitue o kapuortune (YK-1; ITIK-6).
JHK siapa, perunkon. Ctpoenue u cBoiicTBa. Pernkanus y sykapuot (YK-1; TTK-6).
XpomatuH. XUMHYECKUI cocTaB, CTpykTypHas opranusanus (YK-1; I1K-6).
Snpeiiko. Ctpoenue u pynkuuu. Kapuomnasma (YK-1; I1K-6).
Muto3s (YK-1; IIK-6).
Meiio3 (YK-1; T1K-6).
Awmuto3. Dugomutos (YK-1; ITK-6).
Mukpo- u Meracoporeses, ramerorenes. JIporinoe ortogorsopenue (YK-1; ITK-6).
[TousiTre mapanekpo3a u Hekpo3a. ['nbens kiuetok. [laronorus sapa (YK-1; ITK-6).
BregenurenbHble TKaHU: Kiaccuukanus, ocobeHnoctu crpoenus u pynkunn (YK-1,
[1K-6).
Knaccudukarus pactutenbubix Tkanei (YK-1; ITK-6).
KpoBb, Kak TKaHb BHYTpeHHEH cpenbl. Popmennbie aaemenTsl kpoBu (YK-1; ITIK-6).
Mepuctembr. Ocobennoctu crpoenus, Gpyukuuu (YK-1; I1K-6).
Mexanndeckue TKaHU: Kiaccudukanus, ocobeHHoctu ctpoenus u ¢ynkuun (YK-1;
[1K-6).
Mpelieunas TKaHb: Kiaccudukaius, ocooennoctu crpoerust u pyukuuu (YK-1; T1K-6).
HepBHast Tkanb: kinaccudukanms, ocooeHHOCTH cTpoenus u ¢pyukiuu (YK-1; ITK-6).
OcHoBHbBIE TKaHH: Kiaaccupukaius, ocooennoctu crpoerust u pyukuuu (YK-1; ITK-6).
[ToxpoBHBIE TKaHU: Kiaccupukamms, ocooeHHOCTH crpoeHus u ¢pynkuuu (YK-1; ITK-
6).
[TpoBomsimue TKaHU: Kiaccupukanus, OCOOEHHOCTH CTpoeHus U  (QyHKIuU.
[Mpoeoasmue nmyuku (YK-1; TIK-6). .
Teopuu 3Bomonuu tkaunei (YK-1; ITK-6).
Tkanu BHyTpeHHEH cpenpl: Kiaccudukanus, ocooeHHocTH cTpoenus u Gpynkuuu (YK-
1; [IK-6).
OnurenuanbHble TKaHH: Kiaccudukamnus, ocobeHHoctu ctpoeHus u ¢ynkuuu (YK-1;
[TK-6).

6.3. llIka1a OLIEHOYHBIX CPEACTB

Onenka Kpurepuu onenuBanus OneHouHbIe
3HAaHUM, YMEHUU, cpencTna (Kod.
HaBBIKOB 0aJI0B)

[TpoaBUHYTHIIH 3HaeT: OCHOBHBIE MIOJIOKEHHUS KJIETOUHOM TeopuH, | TecToBble  3amaHus
(75 -100 GamnnoB) CTPYKTYpHO-() YHKIIHOHATEHYIO oprauu3zaiuio | (36-40 6astoB)
COOTBETCTBYET KJIETOK OakTepuil, XKHMBOTHBIX W pacTeHui; | Pedepar (8-10
OLICHKE «30TJINYHO» | KJIETOUHBIM LUK U €ro peryysiuio, MeXaHU3Mbl | 0aioB)
JeneHust KIeTok (MuTo3a, Meio3a) u  ux | Bompocsl JUIs
TEHETUYECKH  JIETEPMUHHPOBAHHOW  Tubenyu; | 3Kk3aMeHa (50

OpUHIUIBL UG QPEepeHIUPOBKH  KJIETOK  Kak | OayioB)
nporecca uxX GyHKINOHATHHOHN CIIeIaTU3aIiH B
MHOTOKJIETOYHOM OpTraHu3Me; KIacCU(PUKAIHMIO U
CBOWCTBAa OCHOBHBIX TKaHEW JKMBOTHBIX U
YeJI0BeKa, 3aKOHOMEPHOCTH HUX THUCTOreHe3a u
pereHepanum;

yMmeeT: OOBSCHSITH: POJIb OMOJIOTUYECKUX TEOPHA,
WeH, TNPHUHIUIOB, TUNOTE3 B (OPMHUPOBAHUU
COBPEMEHHOM  €CTECTBEHHOHAyYHOM  KapTHUHBI
MHUpa, HAYYHOTO MHPOBO33PECHHUS; E€IUHCTBO
JKUBOW W HEKHBOW NPUPOJBI, POJCTBO KUBBIX
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OpPraHU3MOB, HCIOJIb3Yysl OMOJOTUYECKUE TEOPHH,
3aKOHBI M TMPAaBWIIA; YCTAaHABIMBATh B3aUMOCBSI3U
CTpoeHHS W (QYHKIMA MOJEKYyT B KJIETKE;
cTpoeHuss W (YyHKIOMIA OPraHOMAOB KIIETKH;
OINKCHIBATh KJIETKU PACTEHHM M KUBOTHBIX (IOJ
MHUKpPOCKOIIOM), TKaHM W CTPOEHUE OPIaHOB;
TOTOBUTh W  ONHUCHIBaTh  MHKpPOIPENapaThl;
CpaBHHBAaTh OWMOJOTHYECKHE OOBEKTHl (KIETKH
pacTeHHid, )KUBOTHBIX, TPUOOB U OaKTEpUil, TKAaHU
pacTeHUil M >KMBOTHBIX; IPOLECCHl U SBJICHUS
(MUTO3 W Mel03) U AenaTh BBIBOJBI HAa OCHOBE
CpPaBHEHHS;  aHAIU3UPOBATb M  OLIEHUBATh
STHUYECKHE aCMEKThl COBPEMEHHBIX HCCIIEIOBAHUN
B OMOJIOTHYECKON HAYKE,

BJajieeT: HaBbIKAMH MHUKPOCKOIIMPOBAHUS U
aHaJlu3a  TUCTOJOTMYECKMX  IIpernaparoB U
ANEKTPOHHBIX MHKpodoTorpaduii; uTteHHEM U
AHAJIM30M HAy4YHOM TEMAaTHYECKOW JIUTEpaTypsl
10 «IIUTOJIOTUH, TUCTOJOTUN» C HUCIOJb30BAHUEM
ee s pedepaTHBHBIX M HAayYHBIX COOOIEHUN;
U3rOTOBJISATh ~ BPEMEHHbIE M IIOCTOSIHHBIE
THCTOJIOTHYECKHE MTpernapaThl

bazoseiii (50 -74
Oaya) —
COOTBETCTBYET

OLICHKEC «X0OpOo1Io»

- 3HAaHHUC Y3JIOBBIX HpO6J'IeM OUTOJIOTMHN H

TUCTOJIOTNH u OCHOBHOT'O COACPIKaHUSA
JICKIMOHHOT'O KYypcCa;
- YMCHHUEC ITIOJIB30BAaThCA KOHILCIITYaJIbHO-

MOHATUMHBIM aNIapaToM B IIPOLECCE AaHAIU3a
OCHOBHBIX IIPO0OJIEM IIPOrPaMMBbI;

- 3HaHME BaXHeWmMX paboT U3  CIHUCKa
PEKOMEHI0BAaHHOM JIUTEPATYPBHI;
- YMEHHME  BBINOJHATH  IPEAYCMOTPECHHBIE

MIpOrpaMMOH 3aJ1aHNs;
- B LIEJIOM JIOTUYECKH KOPPEKTHOE, HO HE BCErna

TecToBele 3agaHusA
(24-35)

Pedpepar (5- 9
0asuIoB)

Bompocsr Jinie: |

sk3amena (21-30)

TOYHOE W  apryMEHTUPOBAaHHOE  H3JIOKEHHE

OTBETA.
[Toporossiii - ¢parMeHTapHble, TIOBEpPXHOCTHbIE 3HaHUsA | TecToBble 3amaHus
(35 - 49 6amnoB) — BOXHEHIINX pa3[esoB mporpaMmbl U coaepxanus | (15-24 camna)
«YIOBJIETBOPUTETBH | JIEKIIMOHHOTO Kypca IUTOJIOTHH U TUCTOJIOTHS; Pedepar (5 6amnos)
o» - 3aTpyJHEHHs C HCIOJIb30BaHUEM HayyHO- | Bompockl JUIs

MNOHSATHWHOTO  ammapata ©  TEPMHUHOJIOTHH | 3k3ameHa (15-20)

y4eOHOW JUCIHUILTUHBL,

- HENOJHOE 3HAKOMCTBO C PEKOMEHIOBAaHHON

JIUTEpaTypoi;

- YacTWYHBIE 3aTPyJHEHHS C BBITOJHECHHEM

MIPEYCMOTPEHHBIX MPOrpaMMON 3a1aHUH;

- CTpeMJICHHE JIOTHYECKH OIPENeIIEHHO U

MOCJIeIOBATENbHO M3JI0KUTh OTBET.
Husknii - He3HaHue, 100 OTPHIBOYHOE MpecTaBieHne o0 | TectoBele  3amaHus
(TomopoToBBIiA) y4e0OHO-TIPOrpaMMHOM MaTepHuae; (menee 15 6amnoB)
(koMTIIeTEeHIIMS ~ HE | - HEyMEHHE BBINOIHATH mpeaycMmoTpeHHbie | Pedepar (0-4 6amna)
copMHpOBaHa) porpamMMoil 3a1aHusl. Bonpocst JUIs

(menee 35 6aynoB) —

sk3aMeHa (MeHee 15
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COOTBETCTBYET 0aJIoB)
OLICHKE
«HEYIIOBIIETBOPH-
TEITHHO»

7. YueOHO-MeTOAMYECKOE U MH(OPMAIUOHHOE OOecniedeHne JUCHUILTUHbI
(MoayJin)

7.1. OcHoBHAasl yueOHasi JuTeparypa:
1. I'ucromorust, sMOpuoiorus, nutojaorus [DnekrponHsiii pecype] / H. FO. Martseesa, C. T'.
Kamuanuenko, U. B. KopaneBa, C. C. Enpanos, A. B. Kopo6uos, 1. 1. Basunosa, pexn.: H. 1O.
MarBeeBa.— BnamuBoctok: Memuuuna JIB, 2015 .— 256 c¢. — Pexum pgocryna:
https://rucont.ru/efd/291637
2.3o0mo0toBa, T. E. I'uctonorus : yued. mocobue ms By3os / T. E. 3omorosa, U. I1. AnocoB. — 2-¢
W3]1., ucrp. u gon. — Mocksa : U3parensctBo IOpaiit, 2019. — 278 ¢. — (Cepust : Cienuaiucr).
— ISBN 978-5-534-07283-9. — Texkcr : anekrponnsii // DBC IOpaiit [caiit]. — URL:
https://biblio-online.ru/bcode/434163
3. Jlenuenko, E. M. Iluronorus, TUCTONOTUS U AMOPHOIIOTHS : YYCOHUK JJISl aKaJeMHUYECKOTO
OakanaBpuata / E. M. JIeHuenko. — 2-¢ u3., uctp. u gon. — Mocksa : M3narenscTtBo FOpaiiT,
2019. — 355 ¢. — (Cepus : bakamaBp. Akagemuueckuii kype). — ISBN 978-5-534-08185-5. —
Tekcer : anextponnsiii // DBC KOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/437811
4. Tlanmxun P.B. YMK «lutonorus u TUCTOJNOTHS» A OOYYarOIIUXCsl IO HAaIlpaBICHUIO
noarotroBku 19.03.01 buorexnonorus. — Muuypunck, 2023.

7.2. lonojiHUTe/IbHASI yueOHAasi IuTepaTypa:
1. 3aBaneeBa, C.M. uTonmorus u rucrosiorus [DiAeKTpoHHBIA pecypc]| : yued. mocodue / C.M.
3aBaneeBa .— Openbypr : OI'Y, 2012 .— 216 c. : wmn — Pexum pocryna:
https://rucont.ru/efd/186816
2. Ilpomkuna, E. H. MonekynsipHasi OHOIIOTHS: CTpeCC-peakiMy KIETKH : y4el. mocodue s
By30B / E. H. IIpomxkuna, 1. H. FOpanea, A. A. MockaneB. — Mocksa : M3aarensctBo FOpaiir,
2019. — 101 c¢. — (Cepwus : YauBepcurersl Poccun). — ISBN 978-5-534-08502-0. — Texkcr :
snektponnsiii // DBC IOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/441651
3. Hwuromorusi, rucronorus,omopuonorus : yueonuk / 10. I'. Bacunses, E. U. Tpomwmn, /. C.
bepecros, /1. . Kpacuonepos ; nox pemakuueit 0. I'. Bacunwesa, E. U. Tpommna. — CaHkT-
[TerepOypr : Jlanp, 2020. — 648 c. — ISBN 978-5-8114-3863-1. — TekcT : 21eKTpOHHBIN //
Jlanp : anexTpoHHO-OMONMMoTeuHass cuctema. — URL: https://e.lanbook.com/book/131050. —
Pexxum noctyna: A aBTOpuU3. MOJIb30BATENEH.

7.3. MeToguyeckne yKa3aHHUs M0 OCBOECHHIO TUCITUIIJIMHBI

1. IMTanmmuxun P.B., Kupnna N.b. Meroauueckue yka3zaHHs 10 IPOBEICHHUIO MPAKTUYECKUX
3aHATUH 1o gucuuiuinHe «lluTonmorust U ructoiorus» g oOy4yarolIMXcs IO HalpaBJICHUIO
19.03.01 buorexnonorus - MuaypuHck, 2024 .

2. Kupuna M.b. Metoauueckue yka3aHus Ui CaMOCTOATENbHON pabOThl MO JAWUCIUILIUHE
«utonorust u ructoiorus» s odydaromuxcs no HampasieHuto 19.03.01 «buotexnonorus -
MuuypuHck, 2024 t.

3. Kupuna W.b. Metonuueckne ykazaHUs [JIsi CAMOCTOSATEIBLHON PAOOTBI U BBITOTHEHUS
KOHTPOJBHON paboTsl mo aucuumiiuHe «llutomoruss u rucrosorus» A oOydaromuxcs MO
HarpasieHuto 19.03.01 buorexnonorus. - Muuaypunck, 2024 .
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https://rucont.ru/efd/186816
https://biblio-online.ru/bcode/441651

7.4. UnpopmanoHHbie M HUPPOBBIE TEXHOJIOTHH (IIPOrPaMMHOE
o0ecneyeHue, COBpeMeHHbIE PO(PEeCCHOHANbHBIEC 0a3bl JAHHBIX H

HHGpopMaLIMOHHBbIE CTIPABOYHBIE CHCTEMbI)

VYueOHast JucHUIUIMHA (MOIYJb) TPEIyCMAaTpUBAaET OCBOCHHUE WHGOPMAIMOHHBIX H
U(POBBIX TEXHONOTUH. Peann3anus nupoBeIX TEXHOJIOTUKA B 00pa30BaTeIbHOM MPOCTPAHCTBE
SBISIETCSI OJHOM W3 BaXHEHIIMX 1eield oOpa3oBaHMs, JaloUield BO3MOXHOCTh pa3BHBATh
KOHKYPEHTOCTIOCOOHBIE KadecTBa OOy4YaromMXCsi Kak OyIyIIMX BBICOKOKBATH(HIIMPOBAHHBIX
CTICIIAJIFCTOB.

[udpoBsie TEXHOJIOTHH NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(P(PEKTUBHOTO pelICHHS
337124 MPOQECCHOHATBHOTO, COLHUAIbHOTO, JIMYHOCTHOTO XapakTepa C HCHOJIb30BAaHHEM
Pa3IMYHBIX BUAOB KOMMYHHMKAIIMOHHBIX TexHOJOrwid. (OcBoeHHE IU(PPOBBIX TEXHOJOTHI B
paMKax JaHHOM JUCHUIUIMHBI (MOIYJsS) OPHEHTHPOBAHO HA CIIOCOOHOCTH O€30mMacHO |
Ha/IJIeKaIuM 00pa3oM MorydaTh AOCTYI, YIPaBIATh, HHTETPHPOBATh, OOMEHUBATHCS, OLICHUBAThH
¥ COo31aBaTh HHGPOPMAIMIO C TIOMOIIBI0 HU(POBBIX YCTPOHCTB M CETEBBIX TEXHOJOTHH.
®opmupoBanue NUGPOBOM KOMIETEHTHOCTH Ipenanojaraectr paboTy C JaHHBIMH, BJaJCHHE
MHCTPYMEHTAMH Il KOMMYHUKAIIHH.

7.4.1. DJIeKTPOHHO-0MOJIMOTEYHASI CHCTEMbI M 0a3bI JAHHBIX

1. OO0 «3bC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciuyr ot 03.04.2024
Ne 6/u (CeteBast 251eKTpOHHAS OMOIMOTEKA)

2. baza nanHbIX 3neKTpoHHBIX HHPOopManoHHBIX pecypcoB ®T'BHY [THCXB (norosop mo
00ecnevyeHnIo J10CTymna K 3JIeKTpoHHbIM HH(popManmoHHbIM pecypcaM PI'BHY ITHCXB uepes
tepmuHan ynanentnoro pocryna (TY ®I'BHY LHHHCXB) ot 09.04.2024 Ne 05-YT/2024)

3.OnexktponHas Oubnuorteunas cucrema «Haumonanbubslil nuppoBoil pecypc «PykoHT»:
Kosekinu «ba3zoBsiii maccuB» u «Konoc-c. Cenbckoe xo3stiictBo» (https://rucont.ru/) (morosop
Ha OKa3aHWUE YCIIYT 0 MPEOCTaBICHHIO JoCcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnexTporHoe M3aarenscTBo JOPAWTY (https://urait.ru/) (10roBop Ha okaszaHue
YCIYT 1O TPEAOCTaBICHHUIO JO0CTyma K oOpaszoBarenpHOU miathopme OO0 «DnekTpoHHOE
m3narenscto FOPAUTY ot 07.05.2024 No 6555)

5. DnexTpoHHO-OMOMMOTEeYHAas cuctema «Bepraackuii» (https://vernadsky-lib.ru) (morosop
Ha 0€3B03ME3JHOE HCIT0Ib30BaHKe pou3BeaeHuil ot 26.03.2020 Ne 14/20/25)

6. baza mamabix HOB «HarmumonanbHas sjekTponHas Oubamoteka» (https://rusneb.ru/)
(morosop o noaxmoueHnu k HOb u npenocrasnenun nocryna k oobekram HOb ot 02.02.2024 Ne
101/H2b/4712-m)

7. CornameHue O COTPYJHUYECTBE MO OKa3aHUIO OMOIHMOTEYHO-UH(POPMAIIMOHHBIX U
COLMOKYJIBTYPHBIX YCIYT TOJB30BATEISIM YHUBEPCUTETa W3 YWCIIA WHBAIHMIOB TI0 3pPEHHIO,
CIa0OBUASIINX, MHBAIUIOB APYTUX KAaTETOPUI C OrPaHUYEHHBIM JOCTYIIOM K MH(OpManuu, JIu,
UMEIOUINX TPYAHOCTH c yTeHueM IuiockomnedaTHoro tekcra TOI'BYK «TamOoBckas oOnactHas
yHUBepcallbHass Hay4yHass OuOmmoreka wum. A.C. Ilymkuna» (https://www.tambovlib.ru)
(cormamenue o corpyaauuectse oT 16.09.2021 Ne 6/1)

7.4.2. MudpopmanuoHHbIe CIPABOYHbIE CUCTEMBI
1. CnpaBounas npaBoBasi cucreMa Koncynprantllnroc (oroBop mocTaBkH, ajanTaldd U
COIPOBOKIeHUA K3eMIuIsApoB cucteM Koncynprantllmtoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnexTpoHHBIH nepuoanyeckuit cnpaBouHuk «Cucrema 'APAHT» (moroBop Ha yciyru
o conpoBokaeHU0 0T 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpemeHHbIe podeccCHOHATIbHBIE 0a3bl JaHHBIX
1. Ba3a pgaHHBIX HOPMATHBHO-TIPABOBBIX aKTOB HH()OPMAIMOHHO-00pa30BaTEeIbHOIM
nporpammel «Pocmeron» (moroop ot 05.09.2024 Ne 512/2024)
2. baza panneix Hayunoit snektponHoit OubGmmuorekun eLIBRARY.RU — poccuiickuii
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https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

UH(POPMALIMOHHO-aHAIUTHYECKUN TopTan B o0JacTu Haykw,
obpasoBanus - https://elibrary.ru/

TCXHOJIOI'UH,

3. IMoptan oTKpbITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

OTKpBITHIE

JaHHBIC
https://rosstat.gov.ru/opendata

®denepanbHON

CITYXKOBI

roCy/1apCTBEHHOM

MEIUIUHEBI

CTaTUCTHUKH

7.4.4. JInueH3M0OHHOE M CBOOOIHO pacnpocTpaHsaeMoe NPOrpaMMHoOe

oﬁecneqemle, B TOM YMCJI€ 0TCICCTBCHHOI'O NIPOU3BOJICTBA

HaumenoBanue PazpaboTunk [10 HocrynHocTts Ccbuika Ha Enunbiit PexBusuTel
(nmpaBooOnagarens | (MIECH3UOHHOE, | PEECTpP POCCHHCKHUX HOATBEPIKIAFOLIETO
) cBOOOTHO nporpamm st O9BM JIOKyMeHTa (TIpH
pacupoctpansiem | u B/l (mpn Hammawm) HAJIAIHN)
oe)
Microsoft Windows, Microsoft JluieH3noHHOE - JTuueHsust
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JecTBus: 6eCCpPouHO
AHTHBUpYCHOE AO «Jlaboparopus | Jlunensuonnoe | https://reestr.digital.go | CyGnuiien3nonHbIi
MpOrpaMMHOE Kacnepckoro» v.ru/reestr/366574/?sp norosop ¢ 000
obecreucHme (Poccust) hrase_id=415165 «Codrekcy ot
KasperskyEndpointS 09.12.2024 Ne 6/H,
ecurity s Gr3Heca CPOK JICHCTBHS: C
09.12.2024 o
09.12.2025
MoitOpucCrangaptH 00O «Hogsie Jlunensuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
BIU - o0JiauHbIe v.ru/reestr/301631/?sp «PyOukon»
OducHsbrit naker TEXHOJIOTHUH» hrase_id=2698444 ot 24.04.2019 Ne
UL pabOoTHI C (Poccust) 036410000081900001
JIOKYMEHTaMH 2
M IIOYTOH CPOK JIEHCTBUSL:
(myoffice.ru) GeccpouHo
OducHbIN makeT AO «P7» Junensuonnoe | https://reestr.digital.go Konrpakt ¢ 000
«PT7-Oducy v.ru/reestr/306668/?sp «Codrekc»
(meckromHast hrase_id=4435041 ot 24.10.2023 Ne
BepCHs) 036410000082300000
7
CPOK JeiCTBUSA:
O6eccpoyHO
OnepanoHHas 00O "Bazanber Jluuensnonnoe | https://reestr.digital.go Konrpakt ¢ OO0
cucreMa «AJbT ¢B00OOTHOE v.ru/reestr/303262/?sp «Codrekcy
Oo6pa3oBanue» IpOTPaMMHOE hrase_id=4435015 ot 24.10.2023 Ne
obecreuenue" 036410000082300000
7
CPOK JeCTBUSA:
OGeccpodHo
[Iporpammuas AO Jlnuensuonnoe | https://reestr.digital.go JIMieH3MOHHBII
cucreMa JuIst «AHTHILIATHAT v.ru/reestr/303350/?sp noroBop ¢ AO
oOHapyXeHHs (Poccus) hrase_id=2698186 «AHTHIUIATHAT» OT
TEKCTOBBIX 23.05.2024 Neo 8151,
3aUMCTBOBaHHIA B CPOK JICHCTBUS: €
y4e0HBIX U HayJHBIX 23.05.2024 no
pabotax 22.05.2025
«Antumnaruat BY3»
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(https://docs.antiplagi

DjVU

nokymeHToB PDF,

oc

aus.ru)
Acrobat Reader Adobe Systems CsoGomHo - -
- IPOCMOTP pacnpocTpassiem
nokymeHToB PDF, oe
DjvU
FoxitReader FoxitCorporation CBo6oHO - -
- IPOCMOTP pacnpocTpaHsieM

7.4.5. Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHUKAIUMOHHOM ceTn « AHTEepHED)

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

2. denepanbHOE XPAHWIHUIIE «SAMHAS KOJUICKIUS ITU(MPOBBIX 00pa30BaTEIbHBIX PECypCcOB)» 3.
http://school-collection.edu.ru/

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

7.4.6. lIlndpoBbie HHCTPYMEHTHI, MPUMEHsieMbie B 00pa30BaTeJIbHOM Ipolecce

NN E

Cepauc

LMS-miardopma Moodle
Bupryansnas nocka Mupo: miro.com

Bupryansnas nocka SBoardhttps://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
O6maunbie cepuchl: Annekc.luck, O61ako Mail.ru
Cepsucel onpocoB: Sugekc @opmer, MyQuiz
Cepsucsl Buaeocss3u: SIuaekc Teaemoct, Webinar.ru
COBMECTHON  pabOoThI

http://www.trello.com

Haag MTPOCKTaMH  JIA HEeOOIBIINX

rpymn  Trello

7.4.7. llndpoBbie TEXHOJOTHH, IPUMEHsIEMbIe IPH U3YYEHUHU JUCHUILUIHHBI

[udpossle TEXHOIOTUN Bunel yue6HOI paboThl, dopmMmupyemsbie
BBINOJIHAEMBIE C IPUMEHEHUEM KOMITETEHIIUU
111(POBON TEXHOJIOTUU
1. | O6naunsle TexHonorun | Jlexknun YK-1
CamocrosiTenbHas paboTa
2. | bonpmme nanHuble Jlexun YK-1
CamocrosiTenbHas paboTa

8. MaTepuajJibHO-TEXHHYECKOE o0ecnedyeHrue JTUCIUIIIMHBI (MOTYJIs1)

VYyebHast
ayuTopus
IPOBECHUS
3aHATHI
JEKIMOHHOIO TUIa
(r.  MwuuypuHCK,
yiL.
WNHTepHannoanibH
ag, gom Ne 101,
2/32)

IUTS

1. JKamro3um ropusoHTansbHBIE HA TpU
OKHa (uHB. Ne 2101065486)
2. WurepaktuBHas jgocka (uHB. No
2101040205)

3. CuCTEMHBI KOMIUIEKT: IPOLECCOP
Intel Original LGA 1150, BenTHisiTOp
Deepcool THETA 21, wmarepunckas
miata ASUS H81M-K<S-1150 iH,
namate DDR3 4 Gd, xectkuii guck 500
Gb, xopmyc MAXcase H4403, 0Omox
nutanus Aerocool 350W ( umHB. Ne

1. Microsoft Windows 7
(muuensus ot 31.12.2013 Ne
49413124, O6eccpoyHo).
2. Microsoft Office 2010
(muuens3uss ot 04.06.2015 Ne
65291658, 6eccpodHo).
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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
https://cdto.wiki/
http://sсhool-collection.edu.ru/
http://www.molbiol.ru/
http://www.cellbio.com/

21013400740)
4. TIpoekrop Viewsonic PJD6243 DLP
3200 lumens XGA 3000:1 HDMI 3D

5. Ha6opsr JIE€MOHCTPAIIMOHHOTO

o0opynoBaHusT U y4eOHO-HArJISAHBIX

10COOMI.
Vuebnas 1. Cymunenbiii mkagp CM 50/250-500- | 1. Microsoft  Windows 7
ayAUTOpHUs s | HIC (nHB.Ne 41013401713) | (muuen3ust ot 31.12.2013  Ne
MPOBEICHUS 2. Becni aneKTpoHHbIe | 49413124, 0OeccpovHo).
3aHATUI (uuB.Ne2101040151) 2. Microsoft Office 2010
CEMHHApPCKOIo 3. Kamepa KBVY-1 CIIY wmoa 9001 | (muen3us ot 04.06.2015 Ne
THUIIA, TPYIIIOBBIX U | OakTepuuMaHas yibTpaduosneroBas s | 65291658, 6eccpouno).
WHAUBUAYAIBHBIX | XpaHEHHUsS] CTEPUIIbHBIX HHCTPYMEHTOB
KOHCYJIbTalHM, (uHB. Ne 21013600786)
TEKYIIETro 4. Konbonarpesarenr UT- 4100 ULAB
KOHTPOJIA u | (500mMa+450 rpan) (nHB.Ne
POMEKYTOUHOM 21013600787)
aTTecTauuu 5. VYaprpasBykoBas Moiika (BaHHA)
(YueOnas Uitciean-3 DT (3 1) (uHB.Ne
naboparopus 21013600791)
MHUKPOOHOJIOTHH ) 6. Hocka  kmaccHas  (uHB.Ne
(r.  Mwuuypunck, | 41013602279)
yux03 «Pomay, | 7. Kpecno opucnoe AV 204 PL MK
9/29) TKaHb (wHB.No 41013602313)

8. Mukpockon meauuuHckuii buomen 2

(uaB.Ne 41013401743, 41013401742,

41013401741, 41013401740,

41013401739, 41013401738,

41013401737, 41013401736,

41013401735, 41013401734,

41013401733, 41013401732,

41013401731, 41013401730,

41013401729, 41013401745,

41013401744)

9. Hacrennslii skpan Lumien Master

Picture 220-220 cM (uHB.Ne

41013401708)

10. IIpubop mist usmepenus (HI 2215-2
mukponpoueccopusiii pH/ C - merp ¢

aBTOMaTUYECKON KaTMOpOBKOM U
aBTOTEPMOKOMIIEHCAIEH ) (nHB.Ne
41013401712)

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

12. Cucremnsbiii komruiekT: [Ipoueccop
Intel Original LGA 1155, Bentunsrop,
MaTepUHCKAs TUIaTa, MaMsTh, KECTKUU
JICK, BUJICOKapTa, MOHUTOP,
YCTPOMCTBO JUISI YTCHHS KapT IaMsTH,
IOpPUBOJ, KOPIIYC, KIJIABUATYpa, MBIIIb
(uHB.Ne 41013401698)
13. Cton naGopaTopHbI XUMHUYECKUH
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(1200x600x750) CTOJICIITH.
IUIaCTHK/Kapkac aji. mnpoduib (MHB.Ne

41013602351, 41013602350,
41013602336, 41013602335,
41013602334, 41013602333,
41013602332, 41013602331,
4103602330, 41013602329,
41013602328, 41013602327,
41013602326, 41013602325,
41013602324, 41013602323,
41013602322)

14. Illeiikep-unkybatop ES- 20/60 c
miatdopmori  P-16/250, BioSan, ¢
nepxkareneM s 16 mryk 250 wmn

konO/ctak.  BS-010135-CK  (uHB.Ne
21013400713)

15. Pedpakromerp HNPD-45462M ¢
MOJICBETKOM M Jom.mKanod. (uHB.Ne
41013401711)

16. VYapTpoTrepMocTar (uHB.Ne
1101040311)

17. lllkad nns xpaneHus gadbopaTopHOI
MOCY/TbI (800x450x1950) MOJIKU

IUIACTUK/ KapKac ajl. mMpopuiib ¢ 3aMKOM
(unB. Ne 41013602357)

YyeOHast

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

1. JHocka  kmaccHas
2101063508)

2. XKamo3zu (uHB. Ne
3. XXamo3u (uaB. Ne 2101062716)
4. Kowmmerotep Celeron E3500, wmart.
mwiata ASUS, omnep.mamsare 2048Mb,
Mouutop 19"AOC (unB.Ne 2101045283,
2101045284, 2101045285)
5. Kommbiorep Pentium-4  (uHB.Ne
2101042569)

6. Monobnok iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gbh/DVDRW/MCR/DOS/WiFi/white/
Web/ xnaBuatypa, wMbimb (MHB. Ne
21013400521, 21013400520)
7. Komnetorep Dual Core E 6500
(uHB.Neo 1101047186)
8. Komnretorep TopHano Cope-2 (uHB.Ne
1101045116, 1101045118, 1101045117)
9. DOkpan Ha mratuBe (MHB.Ne
1101047182)

KommproTepHass TeXHHKa TOIKIIOUEHA K
cetu  «MHTepHeT» W obecredeHa
nocrynnoM B OMMOC yHuBepcurera.

(uaB.  Ne

2101062717)

1. Microsoft Windows XP,7
(muen3uss ot 31.12.2013 Ne
49413124, 0eccpoyHO).
2. Microsoft Office 2003, 2010
(mmen3us ot 04.06.2015 Ne
65291658, 0eccpoyHo).
3. AutoCAD Design Suite
Ultimate  (morosop oT
17.04.2015 Ne 110000940282);
4. nanoCAD (Bepcus 5.1
JoKanbHasg,  oOpa3oBarenbHas
JULEH3Us, CEpUMHBIA HOMeEp
NC50B-270716 JINLIEH3US
JefiCTBUTENbHA 6eccpouHo,
OecriaTHas).

5. IIporpammHBbII
«ACT-Tect
(JIMIICH3MOHHBIN  TIOTOBOP  OT
18.10.2016 Ne JI-21/16).
6. T'NC Maplnfo Professional
15.0 ans Windows aist ydeOHBIX
3aBeIEHUN (JTMIIEH3MOHHBIN
JIOTOBOP oT 18.12.2015
Nel123/2015-y)

KOMILIEKC
Plusy»
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Pabouas mporpamma aucuuruinHbl (Moayisi) «LluTosnorus U rucToNorus) COcTaBieHa COTJIACHO
OI'OC BO mno mwampanenuto 19.03.01 — buorexHomoruss (ypoBeHb OakaaBpuara),
YTBEP)KJIECHHOTO MpuKa3oM MuHucTepcTBa oopazoBanus u Hayku PO Ne 736 or 10.08.2021.

Aptop: P.B. Ilamuxun pgomeHT kadeapbl CcagoBOJCTBA, OWOTEXHOJOTHMM U CEICKIUU
CEJIBCKOXO035UCTBEHHBIX KYJIBTYpP KaH/I. C.-X. HAyK

Penensent: JI.B. BoGpoBuu.  mpodeccop kadempsl arpoXumMuu, MMOYBOBEICHUS U
arposKoJIOTUH, JOKT.C.X.H.

Ipoepamma paspabomana 8 coomeemcmsuu ¢ mpedosanusimu @IOC BO

IIporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl CaJo0BOJCTBA, OMOTEXHOJIOTHUH U
CEJIEKIIMM CEMEHOBOJICTBA CEJIbCKOXO3SMCTBEHHBIX KyNbTyp (mpoTokoa Ne 9 ot «18» ampens
2022r.)

[IporpaMmma  paccmMoTpeHa  Ha  3acellaHud  Y4eOHO-METOAMYECKOH  KOMHCCUU
[TnonooBomHoro nactutyta M. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 8 ot «18»
anpenst 2022 r.)

[Iporpamma yTBep)KAe€Ha  pelleHHEeM YueOHO-METOJIMYECKOTO COBETa YHUBEPCUTETA
npotokoi Ne§ ot «21» ampensa 2022 r.

Ilpoepamma nepepabomana u donoanena 6 coomgemcmeuu ¢ mpebosanusimu @I'OC BO

[Iporpamma paccMoTpeHa Ha 3acelaHuu Kadeapbl CaJ0BOJCTBA, OHOTEXHOJIOTHH U
CEJIEKIIMM CEMEHOBOJICTBA CEIbCKOXO3SIMCTBEHHBIX KyNbTyp (mpoTokon Ne 9 ot «10» anpens
2023 r.)

[Iporpamma paccMoTpeHa Ha 3aceIaHud Y4eOHO-METOIWYECKOH KOMHCCHU HHCTHTYTa
(GyHIaMEHTAIBHBIX ¥ TPUKJIAIHBIX arpoouoTexHosoruit uM. M.B. Muuypuna MwudypuHCKOTO
I'AY (mpotokon Ne 11 ot 19 urons 2023 1.).

[Iporpamma yTBepkJIeHa Ha 3acelaHMM Y4eOHO-METOANYECKOrOo COBETa YHUBEPCUTETa
(mporokon Ne 10 ot 22 utons 2023 r.).

IIpoepamma nepepabomana u donoanena 6 coomgemcemeuu ¢ mpedosaruamu ©®I'OC BO

[Iporpamma paccMoTpeHa Ha 3aceaHMU Kadeapbl CagOBOJCTBA, OWOTEXHOJOTHU H
CEJICKIIMHU CETbCKOXO03SIMCTBEHHBIX KyIbTYp (mpoTokon Ne 11 ot 03 mas 2024 1.).

IIporpamma paccMOTpeHa Ha 3acedaHuu Y4eOHO-METOIWYECKOH KOMHCCHM HMHCTHTYTa
(byHIaMEeHTabHBIX M NPUKIATHBIX arpooduoTtexHosoruii um. U.B. Muuypuna Mwudypunckoro
['AY (mpotokon Ne 10 ot 20 mast 2024 ).

[lporpamma yTBep)KIeHa Ha 3acelaHUM Y4eOHO-METOJMYECKOTO COBETa YHHBEPCUTETA
(mpotokon Ne 9 or 23 mast 2024 1.).

IIpoepamma pazpabomana 6 coomeemcmeuu ¢ mpeoosanusimu @IOC BO

[Iporpamma paccMoTpeHa Ha 3acelaHuU Kadeapbl CaJ0BOJCTBA, OMOTEXHOJOTHH H
CEJIEKIIUU CEITbCKOXO03AMCTBEHHBIX KYIbTYp, MpoTokos Ne 10 ot 08 anpenst 2025 r.

[Iporpamma paccMOTpeHa Ha 3acedaHuu Y4eOHO-METOIWYECKOH KOMHCCUM HHCTHTYTa
byHIaMEHTabHBIX W TPUKIATHBIX arpoduorexHonoruii um. W.B. Muuypruna Mwudypunckoro
['AY (npotokon Ne 8 ot 21 anpens 2025 ).

[Iporpamma yTBep)kIeHa Ha 3acelaHUu Y4eOHO-METOAMYECKOrO COBETa YHHBEpPCHUTETa
(mpotokoxn Ne 8 ot 23 anpens 2025 1.).
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OpuruHan TOKyMEHTa XpaHWUTCSA Ha Kadeape caoBOACTBA, OMOTEXHOJIOTUNA U
CEJIEKIIMU CENBCKOXO3AMCTBEHHBIX KYJIbTYP
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