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Pabouyas mporpamMma cocTaBiieHa Ha OCHOBaHHH TpeOoBaHHH DeaepanbHOro
roCyqapcTBEHHOr0 00pa3oBaTeNpHOrO0 CTaHAapTa Belcmero obpa3oBaHHA -
baxanagpuam 1o HanpapleHUIo noarotosku 06.03.01 buonozus, yTBEpXIEHHOTO
npuka3zoM MuHobpHayku Poccuu ot 07.08.2020 Ne 920

[Iporpammy paspaborana:

IIpodeccop xadenprl BeTepHHAPHON TEHETUKHU Kounena

¥ OHOTEXHONOTHH / MapuHa JIsBoBHa

(nomKHOCTB) MMOJINMUCE OHO




1 IInmanmpyemsple pe3yJIbTaThl OOy4YeHHsS IO AUCHHUIUINHE (MOJYJIIO),
COOTHECEeHHBIE C pe3yJIbTaTaMH 0CBOEHHsI 00pa30BaTeILHOM IPOrpaMMEbI

Huctunvaa Iutonmorusi B cooTBercTtBUM C TpeboBanusmu PI'OC BO
HarpaBJieHa Ha popMHUpOBaHKe CJIeyIOIUX KOMIIeTeHIIUA U UHIUKAaTOPOB.

Tabnuia 1. CBs3b pe3ysibTaToB 00y4eHUs C TPUOOpeTaeMbIMU KOMIIETEHIUSIMU

Kopg 1 HammeHoBaHMe Kopg 1 HammeHoBaHMe 3ariaHUpOBaHHbIe pe3yJIbTaThl
KOMIIeTeHITUU WHJIMKaTOpa obyueHus
JOCTHOKeHUS
KOMIIEeTeHITUU
OIIK-1 Cnocoben HOIIK-1.1 IIpumensier | 3HaTh: METOJIbl UCCJIEJIOBAHUS
MIPUMEHSTH 3HaHUE MeToJIbl HaOJIIoeHu s, KJIETOK;
OHOIOTHYeCKOro KJIACCUPUKALIUH, yMeTh: TI0Jly4aTb OWOJIOTUYECKUI
pa3HOo00Opa3us u BOCITPOM3BOJICTBA MaTepuail IS J1ab0paTOPHBIX
HCII0/Ib30BaTh METO/IbI OHOJIOTHYeCKUX HCCIIeJOBaHM];
HaOJTIomeHus, 00BEKTOB B ITPUPOAHBIX | BJIAAeTh: METOIaMH HCCJIeI0BaHUS
uneHTUdUKaIIH, 1 1abopaTOpHBIX KJIeTOK, KJIeTOYHBIX KOMIIOHEHTOB,
KJIaCCHUpUKAITUH, YCIJIOBUSX IIPUTOTOBJIEHUSI BpEMEeHHBIX U
BOCITPOU3BOJICTBA U MOCTOSIHHBIX ~ IIperapaTtoB C  UX
KYJIBTUBUPOBAHUS JKUBbIX MOCJIeAYIOIINM CTPYKTypHO-
0OBEKTOB 1Sl peleHus YHKIIMOHAJIBHBIM aHAIU30M.
mpodeCCHOHATBHBIX 3a]1a4
OIIK-2 Cnocoben HOIIK-2.1 3HATh: OCHOBHLIE TIOJIOXKEeHHU S
MIPUMEHSTDb ITPUHITUTIBI OpueHTupyercs B KJIeTOYHOH TeOpHH; OCHOBBI
CTPYKTYPHO- COBpPEeMeHHbBIX cTpoeHUsI W QYHKIUMU  KJIETOK,
bYHKITMOHAIbHOM MeTOIUYeCKUX KJIETOYHBIX CTPYKTyp (OpraHeii) B
OpraHu3alluM, UCIOJIb30BaTh | MOAXOJaX, KOHIEMIUIX | HOpMe;  MeXaHU3Mbl  KJIETOYHOTO
dusnonoruyveckue, Y npobiieMax nenmeHuss u  aUbdepeHITMPOBKU B
[IUTOJIOTUYECKHe, dusmonoruu, HOpMe M TIATOJIOTHH; 3HA4YeHUe
OHoXUMHYecKue, IIUTOJIOTUH, OMOXUMHUH, | IUTOJIOTUM  [IJid MTPaKTUYeCKON
buodusryeckre MeTobl buodusrku u e TeJIbHOCTH: KICIIOJIb30BaHKe
aHaJIM3a JJIs OlleHKU U OCO3HAHHO JaHHBIX IIUTOJIOTMM B MeIullvHe,
KOPPEKIIMU COCTOSTHUS OCYIIeCTBJIsSIeT BbIOOP CeJIbCKOM XO3SHCTBe,
>KUBBIX OOBEKTOB U MeTOJIOB J|IS pellieHusT | OMOTeXHOJIOTHH.
MOHUTOPHWHTA CPeJbl UX KCCIIeq0BaTe/IbCKON yMeTb: I[IPUMEHSTb IOJTy4YeHHbIe
obuTaHug 3aJa4u TeopeTHiecKre 3HAHUA U
MpaKTUYeCKue HaBBIKA B
MTPaKTAYeCKON U Hay4HO-
HCCJIeOBATEIbCKOM e TeJIbHOCTH.
BJIAfIeTh. COBpEeMEeHHBIMU
MeTOIUYeCKUMU TOAX00aMH B
00JIaCTH IUTOJIOTHH.

2. Mectro mucnumuimHbl (MOAYJIs) B CTPYKType oOOpa3oBaTeIbHOMH
NPOrpaMMEbI
Hucrummaa  Llyutonorus OTHOCHUTCS K 00s3aTesIbHOM dYacTh. JlaHHasg

JTVCITUIIIMHA OMMPAeTCs HAa KypChl IUCHUIUIMH: buoxumus, boranvka u sBisieTcs
OCHOBOW ISl TIOCJIEIYIOIIero M3y4eHusl NTUCHUIUIMH: MonekymnsipHasi 6uonorus,
Buronorust pasMHoXXeHus ¥ pa3BuTys, buosnorus yenoseka.



3. ConmepaxaHue TUCITHILIMHBI (MOTYJIsI)
PacnipenienieHre 4acoB 1o TeMaM U BHJIaM 3aHSTHI TIPeJICTaBIIsIeTCsl B TabuIle 2.
Tabnuma 2 - Tematryeckuii 11aH yaeOHOW JUCITUIIMHEL

KommuecTBo yacoB
li\/rgn HaHMeHO];a}TIeH; Pas/ienon na6oparo- CaMOCTOSITe ®opmu-
JIeKIIUH DHbIE JIbHas BCEr0 | pyemble
pabora KOMIIeTeHIIUU

1 Beenenue. [Ipenmer, 3amaul
METOJTbI ITUTOJIOTHH, UCTOPE 2 1 3 OIIK-2
pa3BUTHS

2 | Meronbl UCCiIeIoBaHUs 10 9 12 OIIK-2
KJICTOK.

3 | Crpoenue u QyHKITUH
KJIETOK U KJIeTOUHBIX 4 10 11 25 OIIK-2
CTPYKTYD.

4 | JleneHue KJIETOK.
Kineto4HwIii 1IUKII, MUTO3. 2 4 5 11 OIIK-2
Metio3s, craguu Meriosa.

5 | IlaTonorus KJIeTku 9 9 5 9 OITK-2
Hekpo3 u anonTos.

6 | Knerounaa cursanmuzanys
Kiaccudukarnus u 9 9 5 9 OIIK-2
XapaKTEePUCTHKA CUTHAJIOB
pelenTopoB KJIETKU

7 | IlonroToBKka KOHTPOJIbHOU 12 12 OITK-2
paboThI

8 | [lonroroBka K 3k3aMeHy 27 27 OIIK-2

9 | Uroro 12 28 68 108

V4eOHasi AesATeTbHOCTh COCTOHUT U3 JIeKIWM, J1abOpaTOpPHBIX 3aHSITHH,
CaMOCTOSITeJIbHOM PabOoThl, KOHTPOJILHOM PabOTHI.

3.1.CopneparkaHue oTIe/IbHBIX Pa3fiesioB U TeM

1. BBenenue

[Tpenmer, 3amauy ¥ METOIBI IUTOJIOTMY, UCTOPUS ee pa3BUTHs. LluTtonorus - Hayka
O CTpoeHuH, QYHKIUAX, MeTabor3Me, B3aUMMOOTHOIIIEHUSIX CO CPeloi, pa3BUTUU
Y TIPOMCXOXJEHUU KJIeTKA. MecCTO IIMTOJIOTUX Cpelld JIPYTUX OHOJIOrMYecKrx
maciuiuinH.  CBsSI3b  IIUTOJIOTMM € MOJIEKYJISIPHOM  OMOJIOTHel, T'eHeTHKOW,
TUCTONIOTHeH, u3nojorved W  Ouoxumued. 3HauyeHVWe [UTOJIIOTHM IS
MEIUIIMHCKOU M CeJIbCKOXO35IMCTBEHHOM Hayku. KileTka — ajieMeHTapHas elMHULIA
xuBoro. Ilonstve o Owuonormdeckor cucreme. (OCHOBHBlE — IIpU3HAKU
bronorudeckor cucreMbl. CoBpeMeHHas KJIeTOYHasl TeOpHsl.

2. MeTtonbl ucciieqoBaHus KJIETOK
OcHOBHBIEe TpPUHIMIIBI  paboTBl CO CBETOBBIM  MHUKpOCKONOM. (CBeToBas
MHUKPOCKOIIMS: OCHOBBI, IPEUMYIIIeCTBA U HEAOCTAaTKU MeToja. PryopeciieHTHasl,
($a30BO-KOHTpPACTHAs, UHTep(epeHlIMOHHAsl, KOHQPOKaJIbHAsE  MUKPOCKOIIHS.
Metoabl TUTOPOTOMETPUU U paArorpaduu. IJIeKTPOHHAsE MUKPOCKOIIHS: OCHOBHI,
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IpeMMyliecTBa W HENOCTaTKA  MeToAd.  JJeKTPOHHble  MHKPOCKOIIBI
MIPOCBEYMBAIOIIET0 ¥ CKAHUPYIOIIEero TUIIa.

MeToibl KYyJNBTUBUPOBAHUS W OKpAIllMBaHWS KjeTok. [luTonoruyeckve mMeToJbI
yccrenoBaHus KieTok. Kynbrypa kjeTok in vitro. TWIBl KJIETOYHBIX KYJIBTYP.
[TpuHIIMIIBI OKpAIIMBAHUS KJIETOUHBIX CTPYKTYp. Kitaccudukaiys kpacuTenen.

3. Ctpoenue n (yHKIHMH KJIeTOK U KJI€TOYHBIX CTPYKTYP
@eHOTUTIBI KJIETOK XKUBOTHBIX. OCOOEHHOCTHM U Pa3jiuuusi B CTPOEHUM KJIETOK
MIPOKApUOT Y 3YKapUOT. EMHCTBO CTPOeHUs U PYHKIIMU KJIETKH, ee OpraHesul U
IPYTHUX CTPYKTYPHBIX 3jleMeHTOB. O0Ias XxapakTepucTHKa KJIeTKU. BenuuwHa u
dopma kietok. OCHOBHBIE pa3iinuvs MeXOy KIIeTKaM{ >KUBOTHBIX U PAaCTeHUHU.
@eHOTUIIBI KJIETOK XXMBOTHBIX. Kilaccudukanusi ¥ (QyHKIIMU CTBOJIOBBIX KJIETOK.
OO6mme NpU3HAKM OpPraHU3allMd TKaHeW. XapaKTepUCTHUKAa CBOWCTB M (QyHKIIUHA
KJIETOK COeJUHUTEJIbHOM, MBIIIIeYHOW, HEPBHOM U 3IIUTE/INAJIbHON TKaHeH.
[ToBepxHOCTHBIM amnmnapar kieTkd. [linasmaTudeckasi MembpaHa (mia3mMajieMma),
HagMeMbOpaHHble  CTPYKTypbl.  OpraHusaius  IUla3MajeMMbl:  OCHOBHbIE
XMMUYECKHe KOMIIOHEHTbl — OellKh U JIMIUJIbI, XUJKOCTHO-MO3au4dHasi MOjiellb
MOJIEKYJISIPHOM OpraHu3aIu TJ1a3MaJIeMMBI. benku J1a3MajieMMbl:
neprudepriecKrie W UHTerpajbHble, WX CBOWCTBA. Jlumuael — docdommmuasl
(ocHOBHasl Tpymnna JUIUAOB IUJla3MajieMMbl), TUAPObUIIbHbIe U TUAPODOOHBIE
CBS3U JIMIIUIOB U OenkoB. (DyHKIMOHaNbHAas Kjaccupukanusi  OekoB
IJIa3MaJIeMMBI.

HagMeMOpaHHBI ~ KOMIUIEKC — [IMKOKAIWKC, €ero XWMHWYeCKWd COCTaB
(mmukonpoteuabl, UKOMUNUAbI). CTpoeHne W GYHKIMA HaJMeMOpaHHbBIX
CTPYKTYP IIPOKaPUOTUYECKUX U 3yKAPUOTUIECKUX KJIeTOK.

TpaHCcnopT MOHOB M MeTabOJIUTOB 4Yepe3 MeMOpaHbI C y4aCTHeM TPaHCIIOPTHBIX
OeskOB: KaHa/llbHble OeJKA M HAcOChl. MexaHu3Mbl TPAHCIOPTAa HWOHOB W
MeTabonuTOB Yepe3 MemOpaHy: nuddysus, obnerdeHHas auddy3us (MTaCCUBHBIN
TPAHCIIOPT), AKTUBHBIA TpPaHCHOPT. [ly3bIpbKOBBIM TPAHCIOPT BEIeCTB 4Yepe3
MeMOpaHy: 3K30IUTO3, SH/IOIUTO3.

MexkiieTouHble KOHTAaKThl M UX THUIBI Y MHOTOKJIETOYHBIX OpPraHW3MOB.
Crenyanu3vpoBaHHble  CTPYKTypbl ~ CBOOOAHOM  TOBEPXHOCTH  KJIETKU:
MUKPOBOPCUHKHU, PECHUYKU U KT'YTUKHU.

[{uTomnia3mMa U e€ CTPyKTypHbIe KOMIIOHEHTHI. ['Majionia3Ma — 0CHOBHOE BeIleCTBO
[ATOIVIa3Mbl, BHYTPeHHSI1 cpella KJIeTKA. DOU3NKO-XMMHUYeCKhe CBOMCTBA
rMajoIuia3Mbl, ee CTpPykTypa UM ¢yHKuud. Crnenuanv3upoBaHHas 30HA
rMajoluia3Mbl BOKPYT OpraHe/ul — IMTO30Jb, ero ¢yHkiuu. Kiaccudukamms
opraHesu1 (MeMOpaHHbIe U HeMeMOpaHHbIe).

Bxitoyenuss nuToria3mbl:  GeJIKOBble BKJIOYEHHS, TIOJIMCAaXapUbl, JIUIWIBI,
KpUCTAJUIMYEeCKWe BKIIIOUeHHWS KJIeTOK paCTeHWM U TMPOCTeUINX. 3JHAYeHue
IIATOIJIa3MaTUYeCKUX BKJIIOUEHUH B MeTabosM3Me KJIeTOK ¥ OPTaHU3Ma.
CHHTeTHYeCKUM anmapar KJIETKU. OHI0IIJIa3MaTHYecKast ceTb
(oHJIOTIIIa3MaTUYeCKUM PeTUKYIyM), OOIasi XapaKTepUCTHWKAa U JIOKAJIM3allvs B
KiIeTKe. ['paHynspHas (mepoxoBaras) SHIOIIa3MaTh4YecKasi CeTb, ee CTpOeHre U
dyHkmu. ArpanynspHas (Ilafgkas) SHIOIUIA3MaTh4YecKasl CeTb, ee CTPOeHue U
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QYHKIIHHN.
Anmapar [onpmxu. Pasmepsl, ¢dopMa U pacrnosiokeHue OpraHesulbl B KJleTKaX
JKUBOTHBIX Y pacTeHWM. YJIbTPACTPyKTypa AUKTAOCOM. DyHKIMM anmapara
['onbmxu.
JInzocombl. Mopdosiorusi TM30COM B KJIeTKax >XMBOTHBIX U pacTeHuil. depMeHThI
mm30coM. [lepBUuHBIe, BTOpPUYHBIE JIM30COMBI, AyTOdAroCOMbl, TpPETHUYHbIE
JIM30COMBbI (OCTaTO4HbIe Tesblid). PYHKIMKA JIM30COM, Yy4yacThe HX B 00IeM
KJIETOYHOM  MeTaboiu3Me, BO BHYTPUKIIETOYHOM IlepeBapyMBaHUM  IIHIIIY,
HeIoCpeJICTBeHHasl CBA3b WX C IIpoleccamMu ¢aro- M INHUHOIMTO3a, y4dacThe B
mporeccax M30/SIIMA W yHOaJleHUd U3 KIeTKA OTMHUpPAIOIIUX CTPYKTYP.
Obpa3zoBaHue JTM30COM B KJIeTKe, y4acTHe amnmapara [onbmpku B 3ToM mpoliecce.
[Tepokcrcombl, Ux cTpoeHre, (PyHKIIMU B MeTabOJIMYeCKOU JesTeJIbHOCTU KJIeTKHU.
Prubocombl, UX CTpoeHHe W XMMHUYeCKass OpraHu3anusl. XapakTepuCTUKa pubocom
KJIETOK TPOKApUOT U 3yKapuoT. [lomupubocomMbl (ITOMCOMBI) JIOKaIU3alMsl UX Ha
MeMOpaHax JHAOIUIA3MaTH4YeCKor ceTH. Pubocombl, HX pacrnonoxeHue B
ruasomasMe. PyHknuu pubocom — 6GuocuHTe3 6GenkoB. I[Ipomecc u ycimoBust
cO0pkM pubOCOM B ITUTOILIa3Me.
Crpoenrie u QyHKIMM MUTOXOHApPUKA. Mopdonorndeckas xapakTepyUCTHKA
MUTOXOHJPUM: pa3Mmepbl, ¢opMa, KOJIWYeCTBO, JIOKAJU3alMs B  KJIETKe.
OpraHu3anusi MUTOXOHJIDUI: Hapy>KHasi 1 BHYTPeHHsIs MeMOpaHbl, KPUCThl U UX
CTpOeHue. ['enernueckuii arrapar MUTOXOH]IPUM: JHK, PHK,
OeJIOKCUHTe3UpYIOIMK anmnapar. PyHKIIMM MUTOXOHAPUM B KJIETKe U OpraHU3Me.
['uriore3pl 0  TPOUCXOXIEHWM  MUTOXOHIpUW. Poilb  MUTOXOHApWUM B
[IATOIJIa3MaTUYeCKOW HACJIeJICTBeHHOCTH.
Opranuzanus ¥ GyHKIIMOHUPOBaHUe sifpa. CTPYKTYpHAsi OpraHu3alys KIeTOYHOTO
saapa. fnepHasi ob6osiouka. {jepHble MOpbI. SepHbId MaTPUKC. SPBINIKO,
cTpoeHre W (QyHKUMU. SANpeImKoOBbIM opraHusatop. CrTpoeHve u (PyHKIUH
XpOMOCOM. Jy- U TeTepoXpoMaTuH. HMHaKTMBUpPOBAaHHBIM XPOMAaTHH. YPOBHHU
yIIaKOBKM XxpomarvHa. MeradasHas xpomocoma. LleHTpoMepHble U TeloMepHbIe
parionsl. [IoHsTHE O KapHUOTHIIE.
4.4. OniopHO-/IBUTaTeNbHasl cucteMa KiieTku. CTpoeHue U GYHKIMH [TATOCKeJIeTa.
PubpUIUISIpHbIE CTPYKTYPbI IIUTOCKeJeTa: MUKPOPUIAMEeHThl, MUKPOTPYOOUKH U
IIPOMEXYTOYHbIe GuiaMeHThl. KieTouHbl 1eHTp, ero crpoenue. llenTpuony, nx
OpraHu3allys Y JIOKaJIM3alus B KieTke. Permkanusi mneHTpuosied. PyHKINU
[EHTPUOJIeN B KIIeTKe.

4. JleneHue KJIETOK
KileToyHelii IMKJI: IIpeCUHTETHYeCKas, CHUHTeTH4YeCKass W IIOCTCHHTeTHYecKas
¢dasel, COOCTBEHHO MUTO3. 3HaYeHUe 3TUX (a3 B )KU3HU KIIETOK.
Hlenenue pokapruoTHYeCKUX KieTok. Turbl Oecronoro pasMHoxeHus:: amMmuTos, K-
MUTO3, SHAOMHUTO3. OCOOEHHOCTH MUTO3a y TTPOCTEUIIINX.
Obmast cxema HempsIMOTO JlelleHus1 (MHUTO3a) 3yKapuOTUYeCKuX kieTok. Craauu
MHUTO3a, WX TPOAODKUTENIbBHOCTb U XapaKTepUCTHKA. MexaHu3M ABHKeHUS
xpoMocoM. Cynbpba KIeTOYHbIX OpraHesul B IpoIiecce JiejieHus KieTky. Perymsius
MHTO3a, BOIPOC O IIYyCKOBOM MeXaHW3Me MHUTO3a. Dbuosiornyeckoe 3HaYeHHe
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MHTO3a.

Metio3, craguu meitosa. Konsroramus XPOMOCOM, KPOCCHHIOBEp, pPeAyKIIHA YHCIIa
XpomocoM. buonoruueckmit cmbicn Meioza. Pasnuuma Mexay MHTO30M H
MeH030M. DHIOMHTO3 U COMaTHYecKas MONHILIONAMS. [IOMTeHHs: TONMTEHHbIE
XPOMOCOMEI.
S. IIaTos10rMsl KJIE€TKH

Ilatonoruu KieTo4Horo smpa. IlaTomorMu ULMTOMNA3MBI U €8 CTPYKTYPHBIX
KOMIIOHEHTOB. THIbI Ki1eTouHo# rubenu. Hekpos, xapakTepHCTHKa, IPHYUHBEI H
CIIENCTBUE 3TOrO sBleHus. Crenuduyeckue 1 HecrneUUIeCKUe peakiMy KIETKH
Ha MOBPEXACHHE. ATIONTO3 — TeHETHIECKHU 3alpOrPaMMHUpPOBAHHAs CMEPTh KIIETKH.
CpaBHuTENBHAs XapaKTEPUCTHKA HEKPO3a M alloITo3a.

6. Knerounasi cHrHaiu3anus
Knaccubukauus wu  XapakTepuCTHKa CHTHAJIOB, NPUHIMI  OpraHM3aLUH
CHTHaJIBHBIX IyTe#. Kiaccuukanus penentopoB KIETKH U UX XapaKTEPHCTHKA.

4. YuebHO-MeTonHYecKOe W HH(OPMAIHOHHOE obecnedeHHe
AHCUHILIHHBI (MOIYJIs1)

4.1. CnHcok OCHOBHO#H JIHTepPaTyphl

/

j’l.. Houkosa, H. B. Ilutomnorus, rucronorus u sm6puonorus. JlabopaTopHsiit
IIpaKTUKYM : ydeOHoe mocobue / H. B. JloukoBa, A. JO. CasenpeBa. — CaHKT-
Iletepbypr : Jlamp, 2022. — 144 c. — ISBN 978-5-8114-1704-9. — Tekcr :
3NEeKTpOoHHBIN //  JlaHb:  3NeKTPOHHO-OHONHOTEYHAs  CHCTeMa.
https://e.lanbook.com/book/211664. — Pexxim mocTyma: mo momamnu

HOBFOpOJ_I. I-H-IFY uM. H. I/I. Jlo6ageBckoro, 201.
9JIEKTpOHHEIHN //  JlaHB:  3JIEKTpPOHHO-OHONIHOTEYHAS
https://e.lanbook.com/book/144605. — PexxuM IoCTya: 1o MOIIHCKE.

4.3. Ilepeyenn pecypcoB HH(pOPMANIHOHHO-TeJIeKOMMYHHKAIHOHHOMH ceTH
«HAHTepHET

Tab6muna 3. IlepedeHs HHPOPMAITMOHHEIX PECYPCOB

Ne HanmenoBanue Anpec
/o
1. | Onementsl. CaliT HOBOCTEMH http://elementy.ru/news
(byHIaMeHTAIbHON HayKu
2. | Google Axanemus https://scholar.google.ru/
3. | Xypuan Ilutonorus http://tsitologiya.incras.rw/




4. | 3bC uspgaTenbcTBa "JlaHb" https://e.lanbook.com/

5. | HayuHnas anekTponHasi bubivoreka http://elibrary.ru/
eLIBRARY

4.4. MeTonmmueckue yKa3aHUsA VISl 00yYAIOIIMXCA 10 0CBOEHUI0 TUCIHILTHHBI
(MoyJII0) 1 CAMOCTOSITETHHOH PAadOTHI

1. Iutonorus: yuyebHoe nocobue / HoBocub. roc. arpap. yH-T., buosoro-
TexHoJI. pak-T; cocT. M.JI. Kounesa. — HoBocubupck, 2023. — 71 c.

4.5. Ilepeyens nHPOPMAMOHHBIX TEXHOJIOTHIH, MCI0JIb3yeMbIX IIPH
OCyIIIeCTBJICHHH 00Pa30BaTeIbHOr0 MPoIiecca Mo JUCHUILIHHE (MOYJII0),
BKJII0Yasl epeyeHb NPOrpaMMHOro0 odecriedeHus1 1 HHPOPMAITUOHHBIX
CIIPABOYHBIX CHCTeM, HaIJISI/THBIX I0COOMH

1. IlpruMmeHeHMe CBeTOBOTO MHMKPOCKOIIA C IU(PPOBOW BHUJIEOKaMepbl HJIst
JIeMOHCTpAIlMU MUKPOIIPeIapaToB.
2. [IpuMeHeHMe CBETOBBIX MHUKPOCKOIOB JIJiIi TIPOCMOTPA ITUTOJIOTAYECKUX

IpernapaTos.
Tabnura 4. [lepedeHsb JIMIIEH3UOHHOTO TIPOIrPAMMHOI0 0OecIiedeHus
No HaunmenoBanue Tun mreH3uy win
/1 paBoO0JIa/IaTellb
1. | OpenOffice be3 orpannyenuii
2. | dapexkc bpaysep be3 orpannuenui

Tabmuia 5. [lepedyens mwiakaToB (110 TeMaM), KapT, CTEH0B,
MaKeTOB, ITpe3eHTaIui, GUJIbMOB U T.]I.

No Tun HaumeHoBaHue [Iprumevanue
1/
i
1. | IIpe3enTanus BBonHag nekiug 29 cnannoB
[Ipe3enTarus MeToabl IUTOJIOTUYECKUX 40 cnaiiioB
UCCIIeJOBaHUM
2. | Ilpe3entanusi | PeHOTHUIIBI KJIETOK MJIEKOTIUTAIOIINX 46 cmavinos
3. | Ilpe3enTanus IIoBepXHOCTHBIM anmapar KJIeTKU 77 cnanpoB
4. | Tlpe3enTamus Hekpo3 u anonTos. 24 cnaiiza
5. | Ilpemnapatel | Habop npenapaToB XpoMOCOM KpPYIIHOT'O 90 mrTyk
poraToro CKOTa, CBUHbH, JIOIIaIA




5. OnmcaHue MaTepHaJIbHO-TEXHHYECKOH 0a3bl
Tabmuiia 6. [lepedyeHb UCTI0JIB3yEeMbIX TOMeIIeHUH

No Tun aynuropun [lepeuenb 060pynOBaHUS
ayINTOpU
v
HK-502 Aynurtopus Uil 3aHSITAN CrarnroHapHbIN
JIGKITMOHHOTI'O THIIA, MYJIBTUMeUNHbBIA IIPOEKTOop,
MIPaKTUYeCKUX 3aHSITUH, HOYTOYK, SKpaH 354 M,
TeKYyIllero KOHTPOJIS U
y ayInoobopynoBaHue (KOJIOHKK)
IIPOMEXXYTOYHOM aTTeCcTallyH,
IPYIIIOBBIX ¥ UHIAVMBUIYAJIbHBIX
KOHCYJIbTallu
A-201 VY4ebHO-HCCIeioBaTeIbCKast CranroHapHbIN

nmaboparopust afanTalvy U
61arornomy st >)KUBOTHBIX

MYJIETUMEeIMIUHBINA [IPOEKTOP,
HOYTOYK, TPUHOKYJISIPHBIHN
MUKpockon Primo Star, nudpoBast
Kamepa JJIs1 MUKpockomra Primo
Star, Mukpockon Ansramu bUO
4 (bBUHO 10 LED) 10 mrTyx,
HabOp aBTOMAaTU4YeCKUx
J103aTOPOB.

6. HOpﬂHOK dTTeCTalluM CTy/IeHTOB I10 TUCITUILINHEe
HJ’IH daTTeCralilid CTYyAEeHTOB I10 JUCIHUIUIMHE HKCIIOJIb3yeTCsd TPpaJWIIMOHHAS
CrCTeMad KOHTPOJIS U OIEHKHU YyCIIeBaeMOCTHU o6yqafo1u1/1xc;1.




7. CornacoBaHue paGodeii mporpaMmel

CooTBeTcTByeT yue6GHOMY IUTaHy, YTBEp)KIEHHOMY YHeHBIM COBETOM
PI'BOY BO Hosocu6upckoro 'AY, mpoTokon ot «25» Mast 2023 T. Ne 5

Pabouas nporpamma oGcyxieHa H yTBepKIeHa

Ha 3aceJlaHMK Ka(eapsl BETepHHAPHON FeHETUKH M OGHOTEXHOJIOTHH
npoTokoi oT 28.08.2023 r. No 11

3asexyrommit Kadempoit Q% H.H. Kounes

(IOIDKHOCTE) a po{rmcs ®UO

Ilpencenarens y4eGHO-METOAMYECKOTO ) —
COBETa [

O.B. JIucuyeHOK

(10IDKHOCTB) “noamwcs [0)5(0)

Paboyas mnporpamma o6cyxaeHa W COOTBETCTBYeT yd4eOHOMY IIIaHy,

yTBep)aeHHOMY YueHsIM coBetoM @PI'BOY BO Hosocubupckoro T'AY,
IIPOTOKOJI OT «___ » 20___r. Ne

M3menenuii  He  TpeOyeTcsi/M3MEHEeHHMs  BHeceHHl B paszen(-
Bl):

HY)KHOE TNOXYEPKHYTH

[Ipencenatens y4eOHO-METOAMYECKOTO
COBeTa

(ROJDKHOCTB) NOAMHCH (5(0]

Pabowas nporpamMma oOCyXJeHa H COOTBETCTBYeT Y4eOHOMY ILIaHy,
yrBepxaAcHHOMy Yd4eHelM coBetoM @PI'BOY BO Hosocubupckoro I'AY,
IIPOTOKOJI OT «___» 20__ 1. Ne

UsmeneHnuii  He  TpeOyeTcs/H3MEHEHHs  BHECEHH B  pasjen(-
Bl):

HYXHOE NOIYEPKHYTH

Ilpencenarens y4e6GHO-METOAMYECKOTO
coBeTa

(10/DKHOCTB) MOIHCH ()5(0]
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