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Pabouas nporpaMma cocTaBiieHa Ha OCHOBaHMH TpeboBaHUM PefepabHOIO
TOCyHapCTBeHHOTO 00pa3oBaTeNlbHOI'O CTaHapTa BBICIIETO OOpa3OBaHUA -
6akanabpuam no BanpasneHuto moaroroBky 06.03.01 buonozus, yTBEpPIKIEHHOIO
niprka3oM Muno6pHayku Poccuu ot 07.08.2020 Ne 920

IIporpammy paspaborarna:
ITpodeccop kadenpsl BeTeprHAPHOM I'eHeTUKH Kounena

¥ OMOTexXHOJIOTUH MapuHa JIsBOBHa

(mMOMXHOCTB) TIOZTHCh )5(0]



1 Ilnasmpyemsle pe3ysbTaThl 00ydeHHS 0 JUCHMILIHHE (MOIYJII0),
COOTHECeHHbIe C pe3yJIbTaTaMy 0CBOeHHUs 00pa30BaTe/IbHOM IPOrpaMMBbI

Hucnurmnuaa [utonorus B coorBercTBuu ¢ TpeboBanusmu PI'OC BO
HarpapjieHa Ha GOPMUPOBAHKE CIIEAYIOIIHNX KOMIIETeHIIUN 1 UHIUKATOPOB.

Tabmuua 1. CBs3b pe3ynbTaToB 00y4eHus ¢ IpruodpeTaeMbIMU KOMIIETEHITUSMU

Kon u HaumenoBanue
KOMIIETEeHINH

KOI.[ W HaMEeHOBdHHe
WHOHUKAaTopa
JOCTHIKEeHH ]

KOMIIeTeHII N

3arutaHUpOBaHHbIE Pe3yJIbTaThl
oby4eHus

OIIK-1 Criocoben
IIPUMEHSTh 3HaHHe
OHOIOTHYeCKOT0
paszHoobpasus u
VICIIOJIb30BaTh METOIbI

HOIIK-1.1 Ilpumensier
MeTOobl HabIIoneHu s,
KJ1accuduKanuy,
BOCITIPOU3BOJICTBA
OHONIOrMYeCKHX

3HATh: METOIbI UCCJIEOBAHU A
KJIETOK;

yMeTrh: IIOIy4aTb OHUOIOIMYeCKUi
Marepua hin s nabopaTopHBIX
UCCJIeJOBAHUH;

HabroneHws, 0OBEKTOB B IPUPOIHBIX | BJIAJeTh: METOJAMU HCCIIeOBaHMs
yaeHTUdUKAIINH, ¥ 1a00paTOPHBIX KJIETOK, KJIETOYHBIX KOMITOHEHTOB,
KJIaCCHUUKAIIHH, YCIIOBHSX NPUTOTOBIIEHHSI ~ BpPEMEHHBIX |
BOCITPOM3BOJICTBA U [IOCTOSIHHBIX ~ I[IPErapaToB C  HX
KYJIbTUBUPOBAHUS XKHBBIX MIOCTIeYIOLIUM CTPYKTYPHO-
00OBEKTOB JIIs PelleHus (bYHKIMOHANBHBIM aHAJIK30M.
npodeCCHOHANBHBIX 3a0ad
OTIIK-2 Cnocoben HOIIK-2.1 3HaTh:  OCHOBHbIE  IIOJIOXKEHMS
[IPUMEHSTH TPUHIUITBI OpwueHTHpYyeTCs B KJIETOYHOH TEOpUH; OCHOBBI
CTPYKTYPHO- COBpPEMEHHBIX CTpoeHUsI U QYHKIMM  KIIETOK,
byHKIMOHAIBHOM METOIUYeCKUX KJIeTOYHBIX CTPYKTYyp (OpraHeit) B
OpraHM3alli|, UCIIONb30BaTh | MOAXOMAX, KOHLENIUIX | HOPME;  MeXaHW3Mbl  KJIeTOYHOIO
busHoIoruuecKye, U npobiemMax genenus ¥ OubQGEpeHINpOBKH B
IIUTOJIOTUYECKIe, duzmonoruy, HOpME U IIaTOJIOTWH; 3HAYeHue
OUOXUMHYECKUE, IIUTOJIOTHH, BUOXUMHH, | IIUTOJIOTMM [ TPaKTHYECKOH
ObroduzrvecKre MeTObI brodpM3nKY U JesiTelIbHOCTH HCII0JIb30BaHue
AHaJIV3a ISl OIIEHKH U 0CO3HAHHO JAHHBIX I[UTOJIOTHM B MeIUIMHe,
KOPPEKITUH COCTOSIHUS OCYILIECTBIISIET BHIOOD CeJTbCKOM XO3SICTBe,
>KHBBIX OOBEKTOB U MEeTOJIOB ISl pellleHust | OMOTeXHOJIOIMH.
MOHHTOPHHIA CPeJIbl UX HCCIIEIOBATENIbCKOM yMeTh: INpPUMEHATb IOJyYeHHbIe
obUTaHUS 3ama4u TEopeTHYecKre 3HAHMS 1%
NpaKTU9YecKue HABBIKU B
IIPaKTUIeCKOM U HAy4HO-
MCCIIe[IOBATeTbCKOH eI TelIbHOCTH.
BJIAJeTh: COBpPEeMEHHBIMHU
METOJMYeCKUMH  IIONXOfaMU B

06J1aCTH IIUTOJIOTHH.

2. Mecro mucoumauHbl (MOXy/Ns) B CTPYKType 0Opa3soBaTe/IbHOM
MPOrpaMMbI
NMucrmrumvea  Lluronoruss oTHOCHMTCA K 06si3aTenbHOM dactu. [lanmas

JUCIIMIUIMHA ONMPAaeTCs Ha KypChl HUCIUMIUINH: Broxumus, boraHuka u sBiseTcs
OCHOBOH IJIl TOCTIeNyIOmEero M3yYeHus IUCIUIIIMH: MonekymnspHas GHomorus,
Buosnorys pasMHOXEHHUS U pa3BUTUs, bronorus yeoseka.



3. Copep:xanye qUCHHMIUIMHBI (MOXYJIs)
PacnipepieneHye 4acoB 110 TeMaM M BUIAM 3aHSITUM MPEICTABIALTCS B TAOIHIe 2.
Tabnuia 2 - Temarudeckuil I1ad yueOHON OUCIUILIMHEL

KonnyecrBo yacos
Ne | Haumenosanwue pasyesioB
/1 U TeM naboparo- camoctosTe Dopnit-
JIEKITUH pHbIe JIbHAg BCETO | pyeMbie
pabora KOMITeTEeHIMH
1 | Beenenue. [Ipeamer, 3amaul
MeTOMbI IIUTOJIOTHH, UCTopYy 2 1 3 OITK-2
Pa3BUTHSI
2 | MeTonp! McCieOBaHUs
Ma— 10 2 12 OIIK-2
3 | Crpoenue 1 pyHKIHUU
KJIETOK M KJIETOYHBIX 6 10 9 25 OIIK-2
CTPYKTYP.
4 | JleneHue KIIeTOK.
KneTouHsIi 1UKII, MUTO3. 2 4 5 11 OIIK-2
Mer103, cTaguy Memo3a.
D IHIaTonorHﬂ KIIe'TKI/I 9 9 5 9 OITK-2
eKpO3 U amoITo3.
6 | KieroyHas cUrHaIM3aus
Kiaccudukanys u 9 9 5 9 OIK-2
XapaKTepUCTHKa CUTHAJIOB
DerenTopoB KJIeTKU
7 | IlogroroBka KOHTPOJIBHOM 12 12 OTIK-2
paboThI
8 | IlogroroBxa K 9K3aMeHy 27 27 OTIIK-2
9 | Uroro 14 28 66 108

Vyebuag neqarelbHOCTh COCTOMT W3 JIeKIUM, J1abOpaTOpHBIX 3aHSTHH,
CaMOCTOSITEIbHON paboThl, KOHTPOIBHOM PabOTHI.

3.1.Copep:xaHue OTAeJBHBIX Pa3esioB H TeM

1. Beepgenne

IIpesMer, 3aa4u ¥ METOJIbI IIUTOTIOTHH, UCTOPUS ee pasBuTHsA. LiuTomorus - Hayka
0 crpoeHud, QYHKIHAIX, MeTaboM3Me, B3aMMOOTHONICHUAX CO CPeNoH, Pa3BUTHUU
¥ TIPOMCXOXKIEHHUM KJIETKH. MecTo IMTONOTHH Cpely IPYTMX OHOMOTHYecKux
pucouIuiMH. CBA3b IMTOJIOTHM C  MOJIEKYJISIPHOM OHONOruei, TIeHeTHKOH,
rucroyorvest, <¢usuomorveit W - OMOXUMHeHd. 3HayeHWe IMTOJIOTHH UL
MeJIUIIMHCKON ¥ CeIbCKOXO3SUCTBeHHOM Hayku. KileTka — anemMeHTapHas elMHUIa
xuporo. Ilomarwe o Ouomorudeckoit cucreMe. OCHOBHBIE — IPH3HAKU
Orosioruyeckon cucreMbl. CoBpeMeHHas KJIeTOYHas TeOPHSI.

2. MeToppl MccienoBaHUs KJIeTOK
OCHOBHBle IpUHIMUIBI pabOThl CO CBETOBBIM MMKpOCKomoM. (CBeToBast
MHKPOCKOIHMS: OCHOBBI, [IPEUMYIIECTBA U HEeJOCTaTKu Merona. PryopecreHTHas,
$a30BO-KOHTpACTHAs, UHTepdepeHIMOHHAs, KOH(pOKalnbHast  MHUKPOCKONMI.
Metopp! nuTodOTOMETPUH U panuorpadun. JNIeKTPOHHAS MUKPOCKOIIMA: OCHOBI,
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IIperMyllleCTBa M HEeNOCTaTKM  MeTofa.  OJIEeKTPOHHBIE — MHUKPOCKOIIBI
IIPOCBEYMBAIOILEI0 ¥ CKAHUPYIOIEro TUTIA.
Metonel KylIbTUBHUPOBAaHMS Y OKpAIIMBAHUA KJIETOK. l[UTONIOrMdYeckre MeTombl
HCCleloBaHus KileToK. KynbTypa kiIeTok in vitro. THIBI KJIETOYHBIX KYJIBTYP.
IIpUHIUITEl OKpAIIMBAHUS KIIETOIHBIX CTPYKTYP. Kiaccudukamus kpacurees.

3. Crpoenue u GyHKIUM KJIETOK U KJIETOYHBIX CTPYKTYP
PeHOTHUINBI KJIETOK >KUBOTHBIX. OCOGEHHOCTHM M PAa3iUyMs B CTPOEHHU KJIETOK
IIPOKApUOT ¥ 3YKapuoT. ENWHCTBO cTpoeHust U QYHKIUU KJIETKH, ee OpraHesul U
IPYTUX CTPYKTYPHBIX 37eMeHTOB. OOIas xapakTepUCTHUKa KieTKu. BennuwHa u
dopma kietok. OCHOBHBIE PA3NIUYUSI MEXIY KJIETKAaMHU >KMBOTHBIX M pacTeHHM.
DeHOTHUIIBI KJIETOK >KMBOTHBIX. Kiaccudmuxanys v QyHKIMM CTBOJIOBBIX KIIETOK.
OO6mve NpU3HAKM OpraHU3allMM TKaHeld. XapaKTepuCTHKa CBOMCTB U (PyHKIMHN
KJIETOK COe[JMHUTEeJILHOM, MBIIIIeYHOM, HePBHOM U 3IIUTeIUA/IbHOM TKaHeH.
[ToBepxHOCTHBIN ammapar KiaeTku. I[lnasmatudeckass mMemb6pana (IutasManeMMa),
HagMeMOpaHHble — CTPyKTyphl.  OpraHuzanys — IIasMajleMMbl:  OCHOBHBIe
XUMUYeCckre KOMIIOHeHThl — OelK{ M JIMIMIBI, >KUIKOCTHO-MO3aW4Has MOZelb
MOJIEKYJIIDHOM ~ OpraHusalui  Ijla3MajleMMBI. Penmky  1u1a3MasieMMBI:
nepudepryecKkie W UHTETpajbHble, WX CBoMcrBa. Jlumumel — docdomummnbt
(ocHOBHAA TpyIa JMIOWIOB IUIA3MajieMMBbI), TUAPOQUIbHBIE M I'MAPOGOOHbLIE
CBA3W JIUIMOOB ©  OenkoB. QDyHKIMOHANbHas — KilacCUpUKaumus — OeskoB
TUIa3MaJIeMMB.
HajpmeMOpaHHbBIM —~ KOMIUIEKC —  IJIMKOKAJIMKC, €ro XMMHMYeCKHH  COCTaB
(ukonpoTenasl, mmukonumuael). CrpoeHve U QYHKIMM HaJMeMOpPaHHBIX
CTPYKTYP IMPOKapUOTUIECKUX Y 3YKAPUOTHIECKUX KIIeTOK.
TpaHcIopT MOHOB U MeTabOMUTOBR Yepe3 MeMOpaHbl C y4aCTHeM TPAHCIOPTHBIX
OenKOB: KaHalbHBbIe OeNKM M HAcOoChl. MexaHu3Mbl TPaHCIIOPTa HOHOB WU
MeTabonuToB yepes Membpany: muddysus, obnerdyensas quddysus (MacCUBHBIA
TPAHCIIOPT), AKTUBHBIM TpaHCHOpPT. Ily3bIDLKOBBIA TPAHCIOPT BEINECTB dYepes
MeMOpaHy: 3K30IIUTO3, 9HIOLIUTO3.
MeXKIeToYHble KOHTAKThI M WX THUIIBI Y MHOIOKIETOYHBIX OpraHM3MOB.
Crnenuajav3upoBaHHble  CTPYKTYpbl ~ CBOOOHAHOM  IIOBEDXHOCTH  KJIETKU:
MHUKPOBOPCHUHKH, PECHUYKU Y XKI'y TUKH.
[Iuromnasma u e€ CTPYKTypHbIe KOMITOHeHTEI. | HasonasmMa — OCHOBHOE BeIecTBO
IIMTOIUIA3MbI, BHYTDEHHSS cpena KIeTKH. (DPU3HKO-XMMUYECKUe CBOWCTBA
I'Majionya3Mel, ee crpykrypa u  ¢yHkmmy. Crenuanv3vpoBaHHAs — 30HA
TMAJIOIIa3Mbl BOKPYI OpraHe/ul — IIMTO305b, ero ¢yHkimu. Kinaccupukarms
opranesut (MeMbpaHHbIe U HeMeMOpaHHBIe).
BxiroueHHs IIUTOIUIa3Mbl: OEIKOBble BKJIFOYEHHS, IIOJMCAXapU/Ibl, JIUIU/IBL,
KPMCTa/UIAYeCKMe BKIIIOYeHHs KJIeTOK pacTeHWd M TPOCTeMIUX. 3HaYeHue
IIUTOILJIa3MaTU9YeCKUX BKIIIOYeHMI B MeTaboIu3Me KIIeTOK M OpPraHM3Ma.
CuHTeTHYeCKUH anmapar KJIETKH. OH/IoIIa3MaThdecKas ceThb
(3HIOIIa3MaTHYeCKHH PEeTUKYIIyM), oOIas XapakTepuCTHKa W JIOKAIM3alus B
kierke. [panynsgpHas (1repoxoBarasl) SHAOILIA3MAaTHYeCKas CeTh, ee CTPOeHHe U
¢yuknuy. ArpaHyispHas (Iajkas) SHIOIIa3MaTHyYecKas CeTb, ee CTpOeHHe U
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QYHKIMY.
Anmapar Tonpmxu. Pasmepwr, ¢popma M pacnonokeHue OpraHesUlbl B KIIeTKaX
JKMBOTHBIX Y pacTeHUH. YJIbTpacTpyKTypa HOUKTHOCOM. (DYyHKIMM amrapara
[onbmxu.
JInzocomebl. Mopdoorus TM30CoM B KIIETKAaX >KUBOTHBIX U pacTeHUN. PepMeHThI
nu3ocoM. IlepBUYHBIE, BTOPUYHBIE JIM30COMBI, ayTOParoCoOMbl, TpPETUYHBIE
JAU30COMBI  (OCTaTOYHBIE Tejbila). PYHKIMM JM30COM, ydacThe KX B 0O0IeM
KJIeTOYHOM MeTaboju3Me, BO BHYTPUKJIIETOYHOM IlepeBapMBaHUM  IIMIIY,
HeIoCpeJICTBeHHasl CBSI3b MX C IIpolleccaMy ¢aro- U IMHOLMTO3a, y4acTue B
nporeccax H3OMSIUKM M yAQJleHUHM W3  KJIeTKH OTMHUPAIIIUX  CTPYKTYP.
O6pa3oBaHue JIM30COM B KJIeTKe, y4acTHe aniiapara [oibppku B 9TOM Mpolecce.
[Tepokcucomsbl, ux cTpoeHre, GyHKIIMU B MeTabO0IM4eCKOM JeATe/IbHOCTH KIIeTKH.
Pr60COMBI, UX CTPOEHHE ¥ XUMUIeCKas OpraHu3alys. XapakTepUCTHKa PUOOCOM
KJIETOK ITPOKApHOT U 3ykapuoT. [TomuprbocoMsl (ITOIMCOMBI) JIOKaIU3anMs UX Ha
MemMbpaHaxX OSHOIUIa3MaTHYeCKoW ceTd. Pubocomel, uX pacnojoxeHue B
ruanomiasme. Pyukmuu pubocom — OuocuHTe3 OGenxos. IIpomecc m yciosus
cbopku pubocoM B IIUTOILIA3ME.
Crpoenne u GyHKIMKA MHUTOXOHApUM. Mopdonornyeckas XapakTepHUCTHKA
MUTOXOHIPUH: pa3Mepsl, ¢opMa, KOIMYeCTBO, JIOKaJM3alus B  KIETKe.
Opranusarivis MUTOXOHIPUI: HApy>XHas U BHYTPEHHsA MeMOpaHbl, KPUCTBI U UX
CTpOEHHe. ['eneTnyecxuii arrapar MUTOXOHJIPUH: JHK, PHK,
OEeIOKCUHTEe3UPYIOIMKH arnmapar. PyHKIMKY MUTOXOHIPUHI B KJIeTKe ¥ OpraHu3Me.
I'vnoressl O  IPOMCXOXIEHWM  MUTOXOHHpMH. Pomb  MuTOXOHOpHE B
ITUTOIIa3MaTHYeCKOM HaCJleCTBeHHOCTH.
Oprauusanus ¥ GyHKITMOHUPOBaHKe siipa. CTPYKTYpHas OpraHu3aIus KJIeTOYHOTo
anpa. Snepmas o6omouka. SpepHble IIOpBL. SIMepHBI MaTpPUKC. SIAPBINIKO,
crpoeHde W yHKIMM. SIApHIIKOBBINA opraHusatop. Crpoenue u yHKIMH
XpOMOCOM. Jy- U rerepoxpoMarviH. VHAKTHBUPOBaHHBIM XPOMATHH. YDOBHH
YIIaKoBKH xpomaruHa. MeradasHas xpomocoMa. LleHTpomepHbie U TeloOMepHbIe
paiionsl. [lonaTre o kapuoruie.
4.4. OnopHo-BUTaTeNnbHas cucreMa KieTku. CTpoenve U QyHKIMU ITUTOCKeseTa.
OubpUIIAPHLIE CTPYKTYPhI IUTOCKeNeTa: MUKPOQUIaAMEHThl, MEKDPOTPYOOUIKH |
TIIpOMesKyTouYHble (uiamenTsl. KieTodHslil neHTp, ero crpoenue. llentpuony, ux
OpraHM3all¥sl W JIOKAaJM3allis B KieTke. Pemuukanus IeHTpHoned. PyHKUIUH
IIeHTPUOJIel B KJIeTKe.

4. Jlennenyie KJIETOK
KneTouHelii IMKI: IIPeCHHTeTHYeCKas, CHUHTeTHYecCKas H IIOCTCHHTeTHYecKas
¢dasbl, COBCTBEHHO MUTO3. 3Ha4eHHe 3TUX (a3 B KU3HU KJIeTOK.
JleneHyie NPOKAPUOTHYIECKUX KIIeTOK. THIB! 6ecIonoro pasMHOXKeHus: aMuTos, K-
MHTO3, 3HAOMUTO3. OCOOEHHOCTH MUTO3a Y IIPOCTEHIIHUX.
O6Imas cxemMa HeImpsAMOIO JefieHus (MUTO03a) JYKapUOTHIeCKMX KieTok. Cramuu
MWTO3a, MX IIPOIOIDKATENHHOCTh U XapaKTepUCTHKa. MeXaHu3M [BUKEeHMS
xpomocoM. Cynp6a KIeTOYHBIX OpraHesll B IIpoIlecce JieleHus KIIeTKU. Perymsipst
MWTO3a, BOIIPOC O ITYCKOBOM MexaHH3Me MWTO3a. buomorudeckoe 3HaueHHe
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MUTO3A.
Meiio3, craguu Mero3a. Konbroramys XxpoMocoM, KPOCCUHIOBEpP, PeNyKIUs Y1CIIa
xpoMmocoMm. buonornyeckuit cMmbIc Meio3a. Pasnmnumsa Mexny MHTO30M U
MeH030M. JHIOMHUTO3 W coMaTudeckas monuiuiouaus. [lonuTeHus: monuTeHHbIe
XPOMOCOMBI.

[Terepbypr : Jlamp, 2022. — 144 c.

5. IlaTosiorusa KJIeTKu

[laTtomorum kneroudoro sgpa. IlaTomorum nUTOIIA3MBI U €€ CTPYKTYPHBIX
KOMITOHEeHTOB. Turbl KieTouHou rubenu. Hekpos, xapakTepuCTUKa, IIPUYMHBI U
ClleficTBHe 3TOTO siBneHus. Crienududeckre U HecnelrUyecKue peakiuy KIIeTKU
Ha TIOBpeXJieHre. AIIOITO3 — FeHeTU4YeCKU 3allporpaMMHPOBaHHAsA CMepPTh KJIeTKH.
CpaBHUTeJIbHASI XapaKTepPUCTHKA HEKPO3a U alloITo3a.

6. Kiterounas curaaM3amus

Knaccuduxamusi ¥ = XapakTepUCTUKA  CUTHAJIOB, IIPUHIMII  OpraHU3alyy
CUTHAJIbHBIX ITyTel. Knaccudukarus penenTopoB KIETKH U MX XapaKTepPHCTHKA.

4. YueOno-MeToguueckoe u nH$opManuoHHOe obecieyenme

MUCHMIUIHMHEL (MOXYJIs1)

4.]1. Cncox 0CHOBHOM JIMTepaTyphsl

Ionxosa, H. B. Ilutonorus, rucrojgorus u ambpuonorus. JlabopaTopHbii
npakTUKyM : yaebroe mocobue / H. B. Jlonxosa, A. 0. Capenbesa. — CaHKT-

— ISBN 978-5-8114-1704-9. — Texcr :

OIeKTPOHHBIN /  JlaHB:  371€KTPOHHO-OMOIMOTEYHAs — CHUCTEMA,,
https://e.lanbook.com/book/211664. — Pexxum mocTyma: TI0 IOAIMZRE
/’;’.’

1. Pomanosa, E. B. Iutonorus : yuebHoe nocobue / E
Hosropon: HHI'Y wum. H. WM. Jlobauesckoro, 2019.

4.2. CIIMCOK NOIOJTHUTEIHLHOM JIUTe % A7

;@g;m:rem

OJIeKTPOHHBIN /  JlaHb:  2JIEKTPOHHO-OMONMOTEYHas  CHUCTeMA. == “URL:
https://e.lanbook.com/book/144605. — Pexxuim mocTyma: 1Mo IMOMIICKe.

4.3. Ilepeyens pecypcoB HHGOPMAIMOHHO-TeJIeKOMMYHHKAIIMOHHOM CeTH
«ABTepHET”

Tabmuma 3. [lepeuens HHGOPMALIMOHHLIX PeCyPCOB

No HaumenoBanue Anpec
n/n
1. | Smementsl. CaliT HOBOCTEH http://elementy.ru/news
byHIaMeHTaIbHON HaYKU
2. | Google Akanemus https://scholar.google.ru/
3. | Kypnan Ilutonorus http://tsitologiya.incras.ru/




4. | OBC usparenscra "Jlanp" https://e.lanbook.com/

5. | HayuHnas anextponHas 6ubiauorexa http://elibrary.ru/
eLIBRARY

4.4. MeTopuuecKkye YKa3aHHS ISl 00y9aroIuxcs 10 0CBOCHMIO NUCIIHILIMHEI
(Momy¥0) M cCaMOCTOSATEIHHOM PadoThI

1. Iwuronorus: yuebroe mocobue / HoBocub. roc. arpap. yH-T., buosnoro-
TexHol. dak-T; coct. M.JI. Kounesa. — HoBocubupck, 2021. - 71 c.

4.5. Ilepeyen ”HPOPMALMOHHBIX TEXHOJIOIHH, HCII0/Ib3yeMbIX IPH
OCYIeCTBJIEHHH 00Pa30BaTe/IbHOI0 IMPoUecca o JUCIMIUIHEE (MY IIo),
BKJII0YAs IIepedeHb MPOrpaMMHOro obecriedeHus M HH(POPMaAMOHHBIX
CIIPAaBOYHBIX CHCTEM, HAIVISITHBIX II0COo0MIT

1. TIpumeHeHve CBETOBOIO MMKPOCKOIA C IMGPOBOA BHIEOKaMephl i
JeMOHCTpAIMY MUKPOIIperaparos.
2. [IpuMeHeHre CBETOBBIX MHUKDOCKOIIOB JIjIsi MPOCMOTPA IUTOJNIOTMYeCKUX

IpernaparTos.

Ta6smura 4. Tlepedesnb MUIIEH3UOHHOTO TIPOTPAMMHOIO 0becredeH s

No HanmeHnoBanue Tun muneHsuy Ui
11/11 npaBoobiazaresns
1. | MS Windows 2010 Microsoft

.| OpenOffice be3 orpanvnuenui
3. | Bpoysep Mozilla FireFox Mozilla Public License

Tabmnwuna 5. IlepeyeHs mIakaTos (110 TeMaM), KapT, CTEH/IOB,
MAaKeToB, MPe3eHTaIH, GHUILMOB H T.1.

No Tun HaumenoBanue [Ipumevanue
1/
1. | ITpesenTanus BBopgnas nexnus 29 crmanoB
[IpesenTanus MeToabl IIATOJIOTUYECKUX 40 cnainoB
VCCIIeJIOBaHUMI
2. | Ipesenranus | DeHOTHUIBI KJIETOK MJIEKOIIUTAIOIIMX 46 cnaioB
3. | IlpeseHTanus IToBepXHOCTHBIM annapar KJIeTKd 77 CNavioB
4. | IlpesenTanus Hekpo3s u anonros. 24 cnaiia
5. | IlpemapaTsl | Habop npemnapaToB XpOMOCOM KPYIIHOI'O 90 mTyk
pOraTOro CKOTa, CBUHBH, JIOIIAIN




5. Onucanye MaTepuaIbHO-TeXHITYeCKOoH 0a3bl

Tabnuma 6. Ilepedyens UCIIONb3yeMbIX IIOMeIleHUH

No Tun aynuropuun [Tepeyenb 060pyHOBaHUS
ayJIUTOpU
5
HK-502 AynuTopust 1yis 3aHITHR CranroHapHbIN
JIEKIJMOHHOI'O THIIA, MYJIBTUMeJUHHBIA IIPOEKTOp,
MIPaKTUYeCKUX 3aHATHH, HOYTOVK, SKpaH 234 M,
TeKyIIero KOHTPoJIs U
3 ayroobopymoBaHye (KOJIOHKH)
IIPOMEXYTOYHOM aTTeCTallkH,
TPYIIIOBBIX U MHAUBUIYAIBHBIX
KOHCYJIbTallA1
A-201 Vyebuo-uccienoBareabCcKas CranmoHapHbLIN

naboparopysi aanTanuu U
6I1aromoITydus JKMUBOTHBIX

MYJIbTUMEeIUHHBIN IIPOEKTOP,
HOYTOYK, TPUHOKYJIAPHBIHA
mukpockon Primo Star, nudposas
Kamepa 11 MUKpocKona Primo
Star, Mukpockon Ansramu bBHO
4 (BMUHO 10 LED) 15 mTyK,
Habop aBTOMaTH4YeCKUX
J103aTOPOB.

6. ITopsagox aTTecTauMy CTYJCHTOB 10 THCIHILIHHE
Jlns aTTecTaiiy CTYNEeHTOB II0 JUCIMIUIMHE KCIIONb3YeTCsl TPaAWIHMOHHAad
CHCTeMa KOHTPOJIS U OIIeHKY yCIIeBaeMOCTH 00yJaroIMXCs.




7. CornacoBanme pa6odeil nporpaMmel
CootBercTByeT y4eOHOMY IUIaHY, YTBEPXKIEHHOMY YYeHBIM COBETOM
®I'BOY BO Hosocubupckoro I'AY, mpotokon ot « 29 » _ ceurssbps 20 _22 r.
Ne 5

Pabouas nporpamma obCy>xneHa ¥ yTBepKIeHa
Ha 3ace[jaHuy Kadepbl BeTepUHAPHOU I'eHEeTUKU U OUOTeXHOJIOTHH

IIPOTOKON OT «_05 » 10 2022 1. Ne 2
e ._4;//7: >
3asenyromui Kagenpoi = ~ H.H. Kounes
(noIwKHOCTE) TIOJITHCh PUO
HPEHCEHHTEHB Y‘—IE6HO—M€TOIII/I‘IECKOI"O / / )
COBeTa ez M.JI. Koyrera
(mOIDKHOCTD) [§(0)) (1% (01 dUO

Pabouas mnporpamma o6CyXmeHa U COOTBETCTByeT Yy4yeOHOMY ILUIaHY,
yTBepxxaeHHoMY YduenbiMm coBetoM GPI'BOY BO Hosocubupckoro I'AY, nporoxon
OT «___» 20 . Ne

Wsmenenuit  He  Tpebyercs/usMeHeHWs  BHeceHbl B pasge’n(-
bl):

HYXHOE TIOMYEPKHYTH

ITpencenarens  y4ueOHO-METOOHUYECKOTO
coBeTa

(MOIDKHOCTE) TIO/IIHUCE [25(0]

Paboyas mporpaMMa O0OCyXIeHa ¥ COOTBEeTCTBYeT y4eOHOMY ILIaHy,
yrBepxnerHomy YuerbiM coBetom PI'BEOY BO Hosocubupckoro I'AY, nporoxon

OT «___ » 20 1. Ne

V3mvenenwit  He  TpeOyeTCSi/U3MeHEHUSI  BHECEHBI B pasgen(-
bl):

HYXHOE TOTYepKHyTh

[Tpencenarens  y4eOHO-METONMYECKOIO
coBeTa

(OIDKHOCTE) IOJINTKCh [)5(6]
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