[lokyMeHT noAnucaH NpocToii 31eKTPOHHOM NOAMMUCbIO
WUHbopmaums o BnagenbLe:

[lomxHocTb: PekTop

a562210a8a161d1bcIag4chzdaded 20ac6poa716658495646900a54 ) 46es

QUO: Nasnos Banewtui Huxonaesnt 1T p A JTHHOE TOCY JIAPCTBEHHOE BIOJDKETHOE
Jeva nogmcanns: 0106 20D BBABOBATEIIBHOE VUPEXKJIEHME BBICIUETO OBPA3OBAHIST
Yiansieii nporpBENLMALIPCKK M TOCY IAPC TBEHMBI MEJIMLIMHCKWIA YHUBEPCUTE T

HEHUS POCCUNCKOW ®EJEPALIMU

Kagedpa 2ucmgh e

Hgd
7%

op.u® yueGHoii paGore

PABOYAS MPOI'PAMMA JJUCHUTIJIMHBI
LHTOJIOHA

YpoBeHBb 00pa3oBaHus
Briciee — Cneyuanumem
CriennanbHOCTh
06.05.01 Buourcenepus u 6uoungpopmamuxa
Ksanudukauns
Buounoicenep u buourgpopmamux
dopma obyueHus

Ounas

"o Hauasia noAroroBku: 2026

Va — 2026




[Ipw paspaboTke pabodeif mporpaMMbl y4eOHOH IUCLMIUIHHE B OCHOBY IOJIOXKEHBI!
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JHArHOCTHKHY, YTBEPKIEHHBIN MpUKa3oM MUHHCTEpCTBa TPYOA M CONMANbHON 3ammThl Poccnii-
ckoit Memeparnu ot «14» mapra 2018 r. Neld5H;

3) VYuebuwlt mnan mo cnennansnoctd 06.05.01 Buommwikenepus n GuonnpopmaTuka,
yTBepxkieHHE Yuensm coBetom OI'BOY BO BI'MY Munsapasa Poccnn «25» nosbps 2025 .,
npotokost NelO.
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rucronorud ot « & » Ap 2025 r., nporokon Ne J§

/ UmaeBa A K.

3aBexyromuil kadenpoii //

PaGouas mporpamma yueGHol mucnmmiunel ogobpena YMC LleHTpa MHHOBAIMOHHBIX 00-
pa3oBaTeNBHBIX TporpamMM oT «19» Hoabps 2025, mporokor Ne 3.
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COJIEP)KAHUE PABOYEN ITPOT'PAMMBI:

[ToscHuTenpHas 3anucka

Lesnb 1 MECTO IPAKTUKU B CTPYKTYpE 00pa3oBaTeIbHON MPOTrpaMMBI
[lepeueHs TUTAHUPYEMBIX pPE3yJbTaTOB OOy4YeHHUS TIO MPAKTHKE,
COOTHECEHHBIX C YCTaHOBJIIEHHBIMH B 00pa3oBaTEeIbHOW MpOrpaMMme
WHJIMKATOpaMU JOCTHKEHUSI KOMIIETEHIIUN

TpeboBanust K pe3ynbTaTaM OCBOCHUS MTPAKTUKU

Tunbl 3a1a4 npodeccuoHaIBHOM 1eATENEHOCTH

[IepeueHb KOMIETEHIUI U UHAUKATOPOB TOCTUKEHUS KOMIIETEHLIMI
C YKa3aHHEM COOTHECEHHBIX C HUMH 3aIUIaHUPOBAHHBIX PE3YyJIbTaTOB
00yYeHHS TIO PAKTHKE

Coneprxanne paboueld mporpaMMbl

OObeM MPaKTUKA U BHUJIBI YUEOHOM pabOTHI

[lepeuenb pa3nenoB MNPAKTUKK M KOMIIETEHIMA C YyKa3aHUEM
COOTHECEHHBIX C HHMH TEM pa3lieloB (BUIOB MPAaKTHUYECKOI
NESTETLHOCTH)

Paznenbl (BUABI MPAaKTHUECKON IEATEILHOCTH ) MPAKTHKHA U (hOPMBI
KOHTPOJIA

HazBanue tem pa3nenoB (BUIOB MPAKTUUYECKOM 1€ATEIHHOCTH)
KOJIMYECTBO YacOB 10 CEMECTPaM MPAKTUKH (MOIYJISI)
CamocrodrenbHas paboTta 00ydaronierocs

Bunast CP (ayauropnas pabota)

Bunast CP (BHeayauTopHas pabora)

[TpumepHas TeMaTHKa KOHTPOJIbHBIX BOIIPOCOB
OrneHOUYHBIC MaTEpUaIbl I KOHTPOJIS YCIIEBAEMOCTH U PE3YyIbTaTOB
OCBOEHUS IPAKTUKHU (MOAYJIS)

[IepeueHb KOMIETEHIHUI U UHAUKATOPOB JTOCTUKEHUS KOMIETECHLINI
C YKa3aHHEM COOTHECCHHBIX C HUMH 3allJITAHUPOBAHHBIX PE3yJIbTATOB
oOydeHus mo mpakTuke. OnucaHue KPUTEPUEB U KA OICHUBAHUS
pEe3yNIbTaTOB O0YUYEHUS IO TPAKTHKE.

TumnoBble  KOHTPOJIbHBIE  3aJaHHsl WJIM  HHbIE  MaTepHalbl,
He0OXOUMBIE JJIsl OLIEHUBAHUS PE3yJIbTaTOB O0YUYEHUSI MO MPAKTHKE
(MOIyJisT), COOTHECEHHBIX C YCTAaHOBJICHHBIMH B 0OOpa30BaTEIHHOU
porpaMMe UHAMKATOPaMH TOCTHXKEHUSI KOMIIETEHIIUN
VYyebHo-MeToanYecKoe U HHPOPMAIIMOHHOE 00€CTIeueHNEe MTPAKTUKH
(Moyst)

[TepeyeHb OCHOBHOM U JOTIOJHUTEIHHOM JTUTEPATYPBI, HEOOXOTUMOM
JUTSI OCBOCHUS IPAKTUKHU (MOTYIIs)

[lepeuerr pecypcoB  HHGOPMAIMOHHO-TEICKOMMYHHUKAITMOHHON
cetu «HTEpHET», HEOOXOIUMBIX NI OCBOCHUS TIPAKTUKH (MOIYJIsS)
MartepuanbHO-TeXHUUYECKast 6a3a, HEOOX0AUMAast IS OCYIIECTBIICHUS
00pa3oBaTeNBHOrO MPOIIEcca 10 MPAKTUKE (MOJTYJIs)
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1. IosicHUTEIBHAS 3aNIHCKA
1.1. Ilesqp M MeCTO NPAKTHKH B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

[TpakTuka o qucruminae «L{ATomorus» OTHOCUTCS K 00s13aTENIbHOM YacTH y4eOHOTO TUIaHa.
[IpakTuka mpoBoauTCs Ha 2 Kypce B 3 cemecTpe.

[enu mpakTUKK: LENbI0 OCBOEHUS yUeOHOU MUCHUIUIUHGI «L{uTonorush sBnsercs co3ganue
y 00ydYarIuXxcsi OCHOBOIOJATaloIIero YPOBHS 3HAHUH 1O MOP(OIOTHH, MOJIEKYJISIPHOM
OpraHu3any U PyHKIUAX KIETKH.

Hucrunmuaa «[{uronorus» uzydaercs B oobeMe 108 yacoB (3 3a4eTHBIC €AMHUIIBI), KOTOPBIC
BKJIIOYAIOT 24 yaca Jekiui, 48 4acoB MPAKTUYECKUX 3aHATHM M 36 4YaCOB CaMOCTOSATEIbHBIX
3aHATHI.

[Ipy uTeHWM JIEKIUH W TPOBENCHUM NMPAKTHYECKUX 3aHATHUN 32 OCHOBY Oepercs pabouas
nporpamMma 1o uurtojoruu. Jleknuu uwurtarorcs (12 gexkumit Bo 3- oM ceMmecTpe) IO
OCHOBOIIOJIATAIOLIMM pa3jiesiaM U TeMaM JAMCHUUIUIMHBI C MCIOJIb30BaHUEM MYJbTUMEIUNHON
JEMOHCTPALIMOHHON TEXHUKHU. UTEHUE JIEKIUU IPOBOIUTCSA, YYUTBIBAs COBPEMEHHBIC HOBEHIINE
JAaHHbIE B MEJMIIMHE, ONOJIOTUH U TMCTOJIOTUH. MeHee Cl0KHbIe BOIPOCH! TEM, YKa3aHHbIC B IJIaHE
JCKIMHA U PAKTUYECKUX 3aHATHUI, pa30uparoTcs Ha MPAKTHYECKUX 3aHATHIX.

[TpakTHyeckre 3aHATHS MPOBOJATCS COINIACHO IUIAHY JIEKIMH M MPAKTUYECKUX 3aHATHN
yepe3 HeNeNto Ui KaXI0i rpynmsl (akynpreTa. 3aHaTHs 4-4acoBble BO 3-oM cemectpe. Kaxbiid
o0yyaromuiicss UMeeT 3aKpENIeHHbIM 32 HUM MHUKPOCKOIN M Ha0Op I'MCTOJOTMYECKUX MpenapaToB
JUI TAaHHOTO 3aHATHs. Bce yueOHble KOMHATBI 0OecrieueHbl HOYTOYKOM /IS TToKa3a Mpe3eHTalui K
3aHATHIO, HAOOPOM THCTOJIOTUYECKHUX IpenapaTroB, TaOIuUL], ClIaifoB. 3aJaHue MO MOATOTOBKE K
HOBOMY NPaKTUYECKOMY 3aHSATHIO (KOHTPOJBbHBIE BOIPOCHI, M3ydaeMas JIuTepaTypa: OCHOBHas U
JIONIOJIHUTEIbHAS) BBIBELIMBAIOTCA Ha CTEHAE, a TakkKe pa3MeIlaloTcs B HMHTEPHETE Ha
kadeapanbHOM caiite. Pabora ¢ yueOHOM uTepaTypoil paccMaTpuBaeTcs Kak BU y4eOHOH paboThI
M0 TUCIUILJIMHE W BBINOJIHAETCA B mipeaenax 1,5-2,5 yacoB, OTBEICHHBIX Ha €€ u3ydyeHue. Kaxapii
o0yyaromuicss IMeeT 10cTyM K OubaroTeunsiM poHaam kadenpsl u BY3a.

Ha 3ansarusax oOyuaromuecs MOJNb3YIOTCS HEOOXOOUMBIM TUAAKTUYECKMM MAaTEepHAJIOM,

CpeIM KOTOPBIX: CHTyallMOHHBIE 33Jaydl M METOJWYECKHE pa3padOTKH, MOArOTOBJICHHBIC
coTpyAHMKaMu Kadenpbl. JlupakTuueckue Mmarepuanbl IOCTOSHHO —II€PECMaTpPUBAIOTCA U
PEAAKTUPYIOTCS.
VY4eOHbll nponiecc Ha Kadeape OCHOBBIBAETCS HA Pa3yMHOM COUYETAHUU TPAJUIIMOHHBIX METOJIOB
Oo0y4YeHHsI C METOJaMH, PACCYMTAaHHBIMU HAa MaKCUMyM CaMOCTOSITEIbHOW pabOThl, KOHTPOJb
UCXOJHOTO YPOBHSI 3HAHUM JOMONHAETCS 00s3aTeNbHBIM (PPOHTAIBHBIM ONPOCOM M pazdopoM
HanOosee CIOXKHBIX BompocoB TeM. llocie pazbopa TemMbl M pe3loMe NpenojaBaTess JaeTcs
O00BSICHEHHE K M3YUYEHHI0O MHUKPOIIPENapaToB U MX 3apUCOBKE, pa3OMparoTCsl JIEKTPOHHOTPAMMBI
psina CTpyKTyp.

OmnpeneneHne KOHEYHOTO YpOBHS 3HAHMM B KOHIIE 3aHATHUS BKIIOYAaeT B ceOs ompoc 1o
npenapaTraM, OLEHKY YMEHHs MCIOJIb30BaTh JAHHBIE MUKPOCKOIMYECKOTO CTPOECHUS OPraHoB Jis
CyX/eHusl 0 (YHKIHMU H3y4yaeMbIX CTPYKTYPHBIX 3JIEMEHTOB TKaHed. OOs3aTesbHBIM SIBISETCA
pelIeHNHEe CUTYalMOHHBIX 3aa4.

CamocrosiTenpHass paboTa O0ydYarOIMIMXCs CKJIQABIBACTCSA W3 BHEAYJIUTOPHOW pabOTHl U
CaMOCTOSITENIbHOW pabOThl HAa NPAKTUYECKUX 3aHATUSAX. B CBSI3M C yBEJIMYCHHEM BpPEMEHH,
OTBEJICHHOTO Ha CaMOCTOATEJbHYIO paboTy, O3TOT pa3fel BBEAEH B Yy4YeOHbIM IJIaH u
OCYILECTBIISICTCS €ro KOHTposib. CamocTosTenbHas paboTa 3aKI0YaeTcs B CIEIyIOIIEM: Ipu
HOJArOTOBKE K MPAKTUYECKUM 3aHATUAM OOydaroUIuiics OPUEHTHPYETCS Ha KOHTPOJIbHBIE BOIPOCHI,
BBIBEILIEHHBIE AJI JaHHOTO 3aHATHS HA CTEHJIE, WIM B MHTEPHETE, PEKOMEHIYEMYIO OCHOBHYIO U
JIONIOJIHUTEIbHYIO JIUTEpaTypy. Ha IpakTHYecKuX 3aHATHSX CTYAEHTBl CaMOCTOSITENIBHO, IOCIE
MOSICHEHHsI MPEToiaBaTelisi, ¢ MOMOIIbI0 METOAMYECKUX pa3pabOTOK sl MPAKTUYECKUX 3aHATUN
U3y4aloT T'HCTOJIOTMYECKUE IpenapaTsl, ACTAIN UX CTPOEHUs (MO0 KOHTPOJEM IpenojaBaTers).


http://pandia.ru/text/category/uchebnaya_literatura/

Kpome toro, Beimensercs no 30 MHHYT [UIsi M3y4YEHHUs HEKOTOPBIX IPENApaToOB, BBIICICHHBIX
TOJIBKO JIJISl CAMOCTOSITETIBHOTO M3YUYCHHsI, «UTCHHUS» MpenapaToB OpraHoB uenoBeka. Ha kadenpe
UMEIOTCA METOJUYECKHE pPa3pabOTKU Ul MPAKTHYECKUX 3aHATUH A oOydaromuxcs IO
HanpaBieHuto buonorus (OakanBapuar). Ha mpakTudeckux 3aHsITHSIX NPUMEHSIOTCS
aneMeHTsl YUP: 4yTeHHe «HEMBIX» NpenaparoB, IEKTPOHHOIPAMM, MPUTOTOBIECHUE BPEMEHHBIX
THCTOJIOTUYECKUX IpernapaTtoB (OKpacka T'e€MOTOKCHJIMH-303MHOM U 3aKJIIOUYEHHE CPE30B),
IPUTOTOBJICHUE MAa3KOB KpPOBH, PpEILIEHHWE CUTYallMOHHBIX 3a]ad, I[OATOTOBKA pedepaTHBHBIX
JOKIa0B. B 1mHU 0TpaboTOK 00yYaromuMmcst BBIJAIOTCS MHKPOCKON M HA0Op T'MCTOJOTHYECKUX
IpenapaToB JUlsl CaMOCTOSTEIbHON paboTel. B KOMHaTe caMonmoAroToBKH O(OpMIIEH CTEHX Ui
CaMOCTOSITeNIbHONW paboThl oOydarommxcs. B HeM oTpakeHbI Bce TeMbl MPAKTUYECKUX 3aHATUH 32
CeMeCTp, JIUTepaTypa, KOHTPOJIbHbIE BONIPOCHI, PUCYHKH € IIPENapaToB, 3a7aHne (0ObsICHEHHE KaK U
YTO HAWTH B Mpenapare, Kak 3aprcoBaTh U PUCYHKH K HUM), CUTyallMOHHBIE 3a1aun. OOydaronmecs
HOJB3YIOTCA METOJMYECKMMHU pa3pabOTKaMH, COJEpXKALIMMHM METOAMYECKME YKa3aHusi U
PEKOMEHAALNHU [T 00YYaIOUIUXCS IPH CAMOCTOSITEIHbHOM M3YYEHUH OTACIbHBIX TEM JIUCIMITIHHBI
U JJ1 NOArOTOBKM K IpakTudeckoMmy 3aHATuio. Ha kadenpe opraHu3oBaHbl €KEHEICNIbHBIE
JIOTIOJTHUTEIIBHBIC 3aHATHS TI0 BCEM TeMaM JJIsl HEYCIIEBAIOIINX 00yUYaloIMXCsl, KOTOPhIE IPOBOAST
Bce mpernonaBarenu. Ha kadempe ucmosb3yeTcs OaUTbHO-PEUTHHTOBas CHCTEMa. 3a 3aHITHE
BBIBOJIUTCSL CpPEAHsISl OLEHKA, BKJIKOYAIOIIAas KOHTPOJIb HAa BXOJE, ONPOC IO TEOPETHUECKUM
BOIIPOCaM TE€MBI M KOHTPOJIb Ha BBIXOJE. B KOHIlE cemecTpa MpOBOAMUTCS 3a4€THOE 3aHsATHE. B
NepUoJ 3K3aMEHAIMOHHOM ceccuu JUld MOATOTOBKM M €ro CHAauM €KEAHEBHO OCYLIECTBIISETCS
BblJJaua MHUKPOCKOIIOB M HabOpa MpenaparoB, BKIIOYEHHBIX B CIMCOK AJIS CA4d 3a4eTa KaXIoMy
oOyuyaromemycs. [lo TeopeTndeckuM BompocaM MpOBOJAST KOHCYIbTAIMU 3aBEAYIOMNN Kadeapoii u
JOLICHT, KOHCYJNbTAIMM TII0 IIpernaparaM M JIEeMOHCTpalUd CIAi0B TIPOBOAAT CTAapLIME
IpernoiaBaTeN U acCUCTeHThl. Ha 3auete oOyyaromuiics mocie moJAroToBKH CHayajla OTBEYaeT o
JeTalsIM CTPOEHUSl «HEMBIX» IpenapaToB (MPaKTHUYECKUE HAaBBIKM), 3aTE€M Ha 3 TEOPETHYECKUX
Borpoca ousera. OueHKa ciaraercsi U3 OLEHOK 110 BCEM TEOPETUYECKUM BOIIPOCaM, OLICHKH 3HAHUN
MHUKPOIIPENapaToB, TECT-KOHTPOJIS U CPETHETOA0BON OaNTbHO-PEUTHHTOBOM OIICHKHU.

JIMCLMIUIMHA IIMTOJIOTUSl M3Yy4yaeT CTPOCHUE KIETKH, MeMOpaHHble W HeMeMOpaHHbIC
KOMITOHEHTBHI KJIETKH.
Hens nucuumumbbel  «L{uTonmorus» cOCTOUT B O3HAKOMJIEHMM CTYJEHTOB C COBPEMEHHBIMH
IPEJCTAaBICHUAMU O OMOJOIMM KJIETKH KaK (PyHAAMEHTAIbHOW OCHOBBI PAa3BUTHUS MOJEKYJISPHON
Ouonornu, OMOXMMHUM U HOBEHMIIMX METOJOJOTHYECKUX TIOAXOJ0B B 3KCIEPUMEHTAIBLHON
OMOJIOTUH, HW3Y4YEHUU KOHLENTYyaJlbHBIX OCHOB M METOAMYECKMX IIPUEMOB IIMUTOJIOTUH, B
dopMHpOBaHUN y OOYYAIOUIMXCS NPEACTABICHUN O B3aMMOOTHOLICHHHM MEXIY OPraHM3MOM U
KJIETKOM Ha PA3JIMYHBIX YPOBHSAX OPraHM3alMH >KMBOW MATEPUH, O LIUTOJIOTMYECKUX MEXaHM3Max
PEryJIsUMN MPOLECCOB KU3HEACATEILHOCTH U 3aKOHOMEPHOCTSAX T'MOeNIN KJIETOK; B O3HAKOMJICHUE
CTYACHTOB C COBPEMEHHBIMHM MPEJICTABICHUSIMHA O CTPOSHUH, (PYHKIMSIX U IPOUCX0XKIECHUH KIIETOK.
3ajayaMM  Kypca  SBISETCS  M3yYEHUE KOHLENTYyaJbHbIX OCHOB  BHYTPHUKJIETOYHBIX U
BHYTPHUTKAHEBBIX U MEKTKAHEBBIX MIPOLECCOB, OOBACHSAIOUINX B3aUMOCBS3b CTPYKTYPbI U (QYHKIIUU
KJIETOK, KJIETOYHBIX OpraHe/ul HampaBJIeHHbIX Ha (QOpPMHpPOBaHUE TNPO(PECCHOHATBHBIX
KOMIIETCHIIMM B 00JaCTH  TPAKTHYECKOM W OKCHEPUMEHTAIHHOW KJIETOYHOW OWOJIOTHH.
Mecrto pucuumianssl B ctpyktype OOIL. ductmmumna «L{utonorus» oTHocutcs: Kk 0a30BOW 4acTH,
U3y4daeTcsd BO TPETbEM CEMECTpE, M MpeAcTaBiseT co00M OJHY M3 BEOyHIMX OHOJOIMYECKUX
JUCLUUIUIMH, KOTOpas JaeT (yHIaMeHTaJbHbIe 3HAHUSA OHONOry U (OPMHUPYET €ro HayyHoe
MHUpPOBO33pEeHHE 00 OOIMX 3aKOHOMEPHOCTSX OpPraHM3aLUU  KJIETOYHBIX CTPYKTYp H
BHYTPHUKIIETOUHBIX IIPOLECCAX, PETYIATOPHBIX MEXaHU3MAX 1IEJIOCTHON KIIETKH.
CoBpeMeHHas LUTOJIOTHS - JUCHMILIMHA, PACHOJAraroIlascss Ha CThIKE OMOJIOTMYECKMX U TOYHBIX
HayK. /11 OCBOEHMs JaHHOTO Kypca HEOOXOIUMBI 3HaHMs O0med Ouonoruu, ¢Guzuku. 3HaHHE
OCHOB [JaHHOM JUCHMIUIMHBI HEOO0XOAMMO JJsi MOCIEAYIOLIEr0 HM3y4YeHHsl TMCTOJIOTHH,
MHUKPOOHMOJIOTUH, BUPYCOJOTHH, OMOJIOTHH PAa3MHOXKEHUS U Pa3BUTHUS, (PU3HOIOTUU KUBOTHBIX U
pacTeHuil, TeHeTUKH, UMMYHOJIOTMH, OMOXMMHUHU, MOJIEKYJIIPHON OMOJNIOIMH, TaK Kak MMEHHO Ha
KJICTOYHOM U TKaHEBOM YPOBHSX PEaIM3YIOTCS OCHOBHBIE IpOIlecChl OOMEHa BEIIECTB, SHEPTHH U



nHpopmanuu.

Jliist u3ydeHus: JaHHOW TUCIUTUTMHBI HEOOXOAMMBI 0a30BbIC 3HAHUS MPEIIISCTBYIOMUX TUCIUTIIHH

— OwmoJorus,
KOMIICTCHIINN

Matemaruka, ¢usuka. JucuumnmHa «llutonorus» Qopmupyer cienyoomue

— OIIK-4, ITK-1.

2. TpeGoBaHusi K pe3yJibTaTaM OCBOCHUS NPAKTHKH

2.1. Tunsl 3a5a24 npo)ecCHOHAIBLHON NeATEJIBLHOCTH
3anaun npodecCHOHANBHOM NesTeTbHOCTH, KOTOPbIE JIeKaT B OCHOBE MPAKTHKU:

3aoauamu NUCIUILINHEI SIBJISIOTCS:

- - U3y4YeHHEe OOLIMX U creHU(pUUECKUX CTPYKTYPHO-(DYHKIMOHAIBHBIX CBOMCTB KJIETOK BCEX
TKaHEH OpraHu3Ma;

U3y4EHUE OCHOBHOMU TUCTOJIOTMYECKOU MEXIYHAPOAHOU JIATUHCKOU
TEPMHUHOJIOTUH;

(bopmHpoBaHue y OOy4arOIIMXCsl YMEHHS MHUKPOCKONMMPOBAHUS THMCTOJIOIMUYECKHX
IIPENapaToB € UCIOJIb30BAHUEM CBETOBOI'O MUKPOCKOIIA;

¢dopmupoBaHue y oOOy4aroImuxcs yMEHHE HICHTUDUIMPOBATh KJIETKH U
HEKJIETOYHBIE CTPYKTYPbl HA MUKPOCKOIIMUECKOM YPOBHE;

¢dopmupoBaHUEe Y 00yYaIOUINXCS YMEHHUS “TIPOYUTATH” AJIEKTPOHOTPAMMBI KJIETOK U
ux CTPYKTYPHBIX JJIEMEHTOB, a TaKXkKe



2.2. IlepeyeHb KoOMIETEHUMH U

— HEKJIETOYHBIX CTPYKTYD;

— ¢opMupoBaHue y 00y4aromMXcsi HAaBBIKOB CAaMOCTOSATEIbHON aHAIUTUYECKON, HAyYHO-HCCIIEI0BATENbCKON paboThI;

— (opmupoBaHHuE Yy 00yUaIONINXCSl HABBIKOB PabOTHI C HAYYHOM JIUTEPaTypOil;
— O03HAKOMJICHHE 00YYalOIUXCs ¢ MPUHITUIIAMHU OpTraHU3aIi U paboThl MOP(OIOTHUECKON TabopaTOpuH;

— ¢opMupoBaHue y 00y4aromMXcsi HaBBIKOB OpraHU3alliy MEPONPUATUH IO OXpaHe TPyJa U TEXHUKE 0€30M1aCHOCTH;

— ¢opMupoBaHue y 00yJaromuXcs MpeCTaBIeHUN 00 YCIOBUIX XpaHEHUS! XUMUYECKUX PEAKTUBOB U JIEKAPCTBEHHBIX CPE/ICTB;
— (opmupoBaHUE HaBBIKOB M3YYEHUS HAYYHOU JUTEPATYPHl U OQUIIHATBHBIX CTATUCTUYECKUX 0030POB;

— ¢opmupoBaHKEe Y 00yUYaOIIErocss HaBBIKOB OOIIEHUS C KOJJICKTHBOM.

pe3yJbTaTOB 00y4eHHs 110 MPAKTHKeE

npogheccuonanvruix (I1K) komnemenyuti:

HHIAUKATOPOB JTOCTHKEHUSI KOMIETeHIHH

C YKaz3aHMEM COOTHECCHHBLIX ¢ HHMH 3allJIAHUPOBAHHBIX

Ocesoenue npaxmuku HAnpasieHo Ha gopmuposarue y obyuarouuxcsa cireoyiowux yuusepcaivhvix (YK), oowenpogheccuonanvnvix (OIIK) u

n/ Howmep/ nnaexc HomMmep nHankatopa KOMOETEHIIMH C COJIEPKAHUEM HNunexc [lepeueHb mpakKTUYECKHUX Or1eHoYHbBIE
Ne KOMIIETECHIIUU C (nnu ee yacTu) TPYyAOBOM HAaBBIKOB I10 OBJIAJICHUIO CpeacTBa
CoJIepKaHUuEM (byHKIIN KOMIIETEHIEH
KOMITETEHINH u ee
(wm ee cozepxa
YaCTH )/ TPYIOBOM HUE
byHKIIH
1 OIIK-4. OIIK-4.1. 3naer cnocoObl MPUMEHEHHSI METO/I0B - MukpockonupoBaHue u | YcrHBIM ompoc,
Cnocoben OMOWH)KEHEpUU U OMOMH(POPMATHKY TSI TIOTYYSHUS YTEHUE TUCTOJIOTHYECKHUX | pe- IeHUE
IPUMEHSTh HOBBIX 3HAaHUH U OMOJIOTHYECKUX OOBEKTOB C IperapaTos., YTEHUE | CUTyaIllMOHHBIX
METO/bI LeJICHANPaBIEHHO N3MEHEHHBIMU CBOMCTBaMU; T'MCTOJIOTUYECKUX 3aja4, TECTOBBIM
OMOMH)XEHEPUHU U | AJITOPUTM IPOBEICHUS aHAIN3a Pe3yIbTaTOB U MUKpohoTorpaduii U | KOHTPOJIb
OMOMH(OPMATUK | METOAMYECKOIO OIBITA UCCIIEIOBAHUS; CIIOCOOBI PHCYHKOB, COOTBETCTBYIOIIMX | TUAarHOCTUKA
U JUTS TIOJTyYEHHSI | OTIPEJICIIEHUS PAKTHUECKOM 3HAYMMOCTH YKa3aHHBIM npenapaTam, | THCTOJIOTHYECKH
HOBBIX 3HAaHUM U | UCCIIEIOBaHMUA. 3apHCOBKAa TMCTOJOTHYECKUX | X IPENnapaToB C
JUISL TIOJTyYECHU S OIIK-4.2. YMeeT NpUMEHATh METO/1bl OMOUHKEHEPUN [Ipenaparos, YTEHUE | UCIIOIb30BAHUE
OMOJIOTNYECKUX 1 OMOMH(OPMATHKH [Tl IOJYyUYEHHs HOBBIX 3HAHUM U JIEKTPOHHBIX M MHKpPOCKOIa
00BEKTOB C NOJy4YeHUsI OMOJIOTHYECKUX 0OBEKTOB C MUKpodoTorpadguii KIETOK Hu
LIEJICHANpPABJIEHH | lieJIeHANpaBIeHHO U3MEHEHHBIMU CBOWCTBaMU; HEKJIETOYHBIX CTPYKTYp

0 USMCHCHHBIMHU

IMPOBOAWTDL aHAJIN3 PC3YJIbTATOB U MCTOAUYCCKOI'O

TKaHE! U OpraHoB




IIK-1.7. IloaAroTOBUTH TAHHBIE U COCTABUTEL OTUETHI

CBOMCTBaMH, OTIBITa MCCIIEIOBAHUS; CIOCOOCH OMPEIENSTh YMeHue MOJIb30BATHCS
IIPOBOJIUTH MPaKTUYECKYIO 3HAYMMOCTb MCCIIETOBAHNUS. MHOCTPAHHOM Hay4HOU
aHanu3 OI1K-4.3. Bnaneer MmetogamMu OMOWMHKEHEPHH U JIATEPATYPON [JI1 TOATOTOBKH
pe3yabTaToB U OrOMH(OPMATUKH JISI TTIOTYYEHUSI HOBBIX 3HAaHUN U K  3aHATHSM, HaIlMCaHUs
METOJUYECKOTO  [OMOJOTHYECKHX OOBEKTOB C IEICHANIPABICHHO pedeparon
OmbITa M3MEHEHHBIMHU CBOMCTBAaMU; aJITOPUTMOM MPOBEACHUS
UCCIIEeI0BaHMS, QHAJIN3a PE3yIbTAaTOB U METOJUYECKOTO ONbITA
ONpPENENATh MICCJIEIOBAHMSI; CIIOCOOAMU OIIpeIeTICHUS
MPaKTUYECKYIO MpaKTUYECKOW 3HAUUMOCTHU UCCIIEAOBAHMUS.
3HAYUMOCTh
UCCIIEI0BAHMS
[MK-1.Cniocoben [1IK-1.1. U3y4aTh HayYHO-TEXHUYECKYIO A/01.7 Onucanue THUCTOJOTHYECKOM | YCTHBIM ompoc,
CaMOCTOSITEJIbHO WH(OPMAIINIO, BEITIOTHATH TUTEPATYPHBINA U Opranu3zany| KapTUHBL W UCIHOJIb30BaHUE | pe- HIeHUE
[MPOBOJIUTH MaTEHTHBIN MTOMCK IO TEMAM HCCIIEJOBAHNUS; sl KOHTPOJIS | ONPEAEIIEHHBIX METOJIOB | CHUTyallMOHHBIX
TEOPETUYECKYIO U [IK-1.2. TIpuMeHsTh COBPEMEHHBIE MOAXOIBI, KaueCTBa | TMCTOJIOTMYECKOU OKpAacKH | 3a1a4, TECTOBBIN
BKCIIEPUMEHTAIBLHYIO| XapaKTepHbIE JIs1 OMOMHKEHEPUHU U KJIIMHUYECKH| MUKPOCKOIMPOBAHHE U | KOHTPOJIb
Hay4YHO- OronH(OPMATUKH, IS PEIICHUS TPOOIIEM, CTOSIINX X aHaIu3 TUCTOJIOTMYECKUX | TUAaTHOCTUKA
MCCIIEIOBATENbCKYIO | KaK mepes (pyHIaMeHTaIbHOM, TaK U MPUKIaIHON 71a00paTopH| MpenapaToB M AJIEKTPOHHBIX | TUCTOJIOTMYECKH
paboTy B obmacTu HayKOMH; BIX MUKpodoTorpadui, X TIpenaparoB ¢
OMOWHKEHEPHUH, I1K-1.3. Ucnosnb30BaTh NOJyYEHHbBIEC 3HAHUS U HCCIIEIOBAH | COMOCTABIEHUE  HEKOTOPBIX | MCIOJIb30BaHHE
OoronH(pOpPMaTHKU U | IpOodeCCHOHATIBHBIC HABBIKH JUIsI FPaMOTHOTO aHallu3a | Uil TpeThelt | Mop(doIornyeckux ¥ | M MHKpOCKOIIa
CMEXKHBIX 00JbII0r0 MaccuBa UHPOPMAIIUH 110 OUOJIOTHYECKUM | KATETOPUU | KIIMHUYECKUX MIPOSIBICHU I
MACIIAILINH, a TAK)KE | 00BEKTaM; CIIOKHOCTH | O0Ie3HEH, 3apHuCOBKa
0(OpMIISTH € B [1K-1.4. YyacTBOBaTh B KOHCTPYUPOBAHUH Ha TUCTOJIOTUYECKHUX MTPENapaToB,
MUCEMEHHOU (hopme, | MOTU(DUITMPOBAHHBIX UM HOBBIX OMOJOTHYECKHIX MpeaHaJINTH| YTEHUE AJIEKTPOHHBIX
M3JIaraTh B yCTHOM | 0OBEKTOB; 4ecKkoM, | MHKpodoTorpaduil KIEeTOK u
bopme u [TK-1.5. Ucnionp30BaTh METOBI OMOWH(DOPMATUKHA U |aHATUTHYEC| HEKJIETOUHBIX CTPYKTYp
Y4acTBOBATh B OMOWHXKEHEPUHU B MOJIEKYJISIPHOM TUAarHOCTHKE, KOM H TKaHEH U OpraHoOB
pa3nuuHbIX (hopMax |BbIOOPE HOBBIX MUIIICHEH /IS JIEKApCTBEHHBIX MOCTaHAIUT
NTUCKYCCHN [IpenapaToB, MEAUKO-IUArHOCTUYECKHUX NYECKOM
UCCJIEIOBAHMSIX; sTanax
I1K-1.6. YuacTBOBaTh BO BHEJAPEHUHU PE3YJILTATOB HCCIIEIOBaH
UCCIIEIOBaHM U pa3paboToK; un




UCCJICIOBAaHMI U Pa3paboToK;
[1K-1.8. YuacTtBoBaTh B MEPONPHUATHUSIX IO 3aAIIUTE
00BEKTOB MHTEIIEKTYaJIbHON COOCTBEHHOCTH




3. Conep:xkanue padoyeil mporpaMmbl

3.1 O0bem npakTUKH (MOLYJI1) M BUABI Y4eOHOH padoThI

CemecTpnl
Bcero yacos/
Bun yueOHo# padboThI 3a4eTHBIX 3
eTMHUI]
4yacos
1 2 3
KonTakTHasi padora (Bcero), B TOM 4uclie: 72/2 72
Jlexmum (JI) 24/0,67 24
{II_?;)KTI/I‘IGCKI/IC 3aHATUSA 48/1.33 48
IIpakTrueckue 3aHATUA -
paKTI/I‘IeCK:ﬂ 16/0.44 16
MOATOTOBKA
Cemunaps! (C) - -
JlaGopatopusie padotsI (JIP) - -
CamocrosiTeibHass paboTa 00y4aroumerocsi, B ToM 36/1 36
qrcle:
[Toarororka k 3anstusim (113) 12/0,33 12
[ToaroroBka k Tekymiemy kKoHTpoo (ITTK) 12/0,33 12
[Toaroroska k mpomexxytTounomy KoHTposto (ITI1K) 12/0,33 12
Bua npoMekyTo4HOI aTTecTalMU sauer (3) 3 3
yac. 108 108
HUTOI'O: O61ast Tpy10eMKOCTh
3ET 3 3




3.2. IlepeyeHnb pa3aejioB NPAKTUKHA M KOMIIETEHIIMI ¢ YKA3aHUEM COOTHECEHHBIX C HUMU TeM pa3/iesioB (BHI0B NPAKTHYECKOH 1eATeJTbHOCTH)

Kox HaumenoBanue pasnena
1/Ne | komrieTeH Coneprxanue pasziena B JUAAKTUYECKUX €UHULAX
JUCLIUTIAHBI
015051
[Ipeamet u MeTOBI [IpenMer u 3a7auu IUTOJIOTHH, MECTO IIUTOJOTMH B CHCTEME OMOJIOTMYECKUX IUCIUILINH.
LIUTOJIOTUHU. MeTobI Kpatkass ncropusi pazsutus. CTaHOBJIEHHE NPUHLMIIOB CBETOBOM MMKpockonuu. Haxomnenue
UCCIIEI0BAHUS B HAy4YHBIX JTAHHBIX M 00o0OmIeHHe ATHX AaHHBIX. [loAroToBKa M co3maHMe KIETOYHOM TEOPUH
OIIK-4, COBPEMEHHOMN LIUTOJIOTUH [Ineiinenom u IlIBaHHOM B ee Ha4albHOM BapuaHTe. JlanbHelIIee pa3BUTHE KIETOYHOUTEOpUU
L. MK-1 CpaBHurenbHas M ee COBpEMEHHOE cocTosHHe. CBs3b IUTOJIOTUU C OMOXMUMHUEH, MOJICKYJSIPHON OWOIOTHEH,
XapaKTepPUCTUKA IIPO- U (pu3uoIOrKel, TUCTONOTHEN, TeHeTUKOW W sMmOpuonorueil. Kimerka — snemeHTapHas enxuHUIA
9YKapUOTUYECKHX KJIETOK.  pKuBOro. IIpokapmornueckue W 3yKapuOTHUYECKHE KIIETKH, THUIIOTE3bl 00 HX MPOUCXOKIACHUH.
Hexknerounsie cTpykTypbl.  [OOLIMI MJ1aH CTPOCHUS KIETKU HA CBETOBOM M JIEKTPOHHO-MUKPOCKOIIMYECKOM YPOBHE
[{uronnazma KIIETKH. MHOroKOMIOHEHTHOCTh LIUTOIIa3MBbl, €€ COCTaBHBIE YaCTH: THAJIONIa3Ma, OPraHOUAbI U
Opranounsl. BakyonsipHas | BkirodeHus. ['manorazma (IIMTO30J1b) - BHYTPEHHsA cpena KieTku. Ee XxuMuyeckuil cocras,
cucrema. (bu3uKO-XxMMHUYECKHEe CBOICTBa, pyHkuuu. [loHATHE O KIIETOUHOM roMeocTase.
OHJI0MJIa3MAaTUYECKAS CETh. OpraHoupl IUTOIUIA3MbI, X KJIACCH(PHUKAIMA Y 3yKapuoT. MeMOpaHHbIE OpPTraHOMIBI.
Kommtekce ['onbmxn, Bakyonsipnas cucrema, ee o0mias XapaKTepUCTHKA: KOMIIOHEHTHI, (YHKIIMH, B3aHMOCBS3HU
nn3ocoMbl. CTpoeHue, opranounoB. Dupomnazmarudeckas cerb (DIIC). Dpanymapuas OIIC, mopdonorunueckue
GYyHKIIUH, JTOKAIU3a1HsL. XapaKTePUCTHKHU, y4acTHE B CHUHTe3€ OEJIKOB, B HAKOIJICHHUH U OEJNKOBBIX MPOIYKTOB M HX
Mutoxouapun. O6mas TpaHcnopTe. 3Ha4YeHHWE I KJIeTKH  OCNKOB; CHHTE3HPYEMBIX B  TPaHyJIIPHOM
Mophoorus, JoKalu3auus | SHAOMIA3MAaTUYECKOM PETHKYyJIyMe. Y4acTHe B CHHTEe3€ MEMOpPaHHBIX KOMIIOHEHTOB KIIETKH.
OIK-4, U yIBTPacCTpyKTYypa. CBs3b ¢ s1epHON 000T0UKOH.
5 MK-1 DyHKIIMA MUTOXOHIPUI I'maaxas JIIC, crpoenue, nokanuzanus B kieTke. DyHKIUU rIagKoro petukyiayma. CBss3b

rmankoir OIIC ¢ cuHTE30M MOJIMCaXxapuaoB, TPHALMITIULIEPUIOB, CTEPOUIOB M JPYTHUX
Mosiekys. Cnenuanuszanus TJIAAKOrO HHAOIMIA3MAaTHYECKOrO pETUKYyJymMa B IONEPEYHO-
MOJIOCATHIX MBILIEYHBIX KJIETKAX, POJb B JI€3aKTUBAIIMU PA3JIMYHBIX ar€HTOB B KJIETKAX MEYEHHU.
Ocob6ennoctu ¢ynkmmii rnagkor DIIC B aTux kimerkax. Ponb 3HAOMIA3MAaTHYECKOW CETH B
M30JISLUU BEILIECTB B KJIETKE.

Kommnekc ['onmbaku, CTpOCHHE W PACMONOKEHUE B KIETKAX PACTEHUW M KUBOTHBIX.
YapTpacTpykTypa JOHUKTHOCOM, LHC- W TPAHC-30Hbl. @DYHKIMU KOMIUIEKCA [ OibIKuU:
cerperanusi, CO3peBaHUE U COPTUPOBKA CEKPETOPHBIX MPOAYKTOB. BBIBEleHNE CEKPETOPHBIX
MPOJIYKTOB M3 KJIETKH, 00pa3oBaHWE JTU30COM, Y4acTHE B MOCTOSIHHOM IpoIecce OOHOBICHUS
MJIa3MaTHYecKo MeMOpaHbl. MapKupoBka MeMOpaHHOTO ToToka B ammapate ['ombmxu. Poib

Komruiekca ["oabku B popMupoBaHUH KIETOYHOM 000JIOUKH.




JIuzocombl. Mopdosorust u xumMmudeckas opranuzanus. [ eTeporeHHOCTh JIM30COM B CBA3H
¢ X (YHKIHMOHAIBHONH 0COOEHHOCTHIO. [lepBUUHbIE, BTOPUUHBIE JTU30COMBI, ayTOParocomMsl U
ocTaTouHble Tenbla. DyHKIMU JTU30COM: yyacThe B OOMEHE BEIECTB, BO BHYTPHUKICTOYHOM
IIEPEBAPUBAHUN B CBSI3U C IIPOLIECCAMH DHAOLUUTO3a. AyTOJIU30COMBI, MX Y4aCTHE B U30JISALUN U
yAaJICHUU M3 KJIETKU COOCTBEHHBIX TMOBPEKIACHHBIX M (DYHKIIMOHAIBHO HEMOJHOICHHBIX
CTPYKTYp, pOJib B Ipoleccax Ju3uca KieTok. OOpa3oBaHue JIM30COM M ydyacTHE KOMILIEKca
lompmxu B 3TOM mporecce. Mutoxonapuu. OOmas MopQoiorus, yiabTpacTpyKTypa u
nokanu3anus. MemMOpaHbl MUTOXOHJpPUH, OCOOCHHOCTH CTPOCHMSA, XMMHUYECKOTO COCTaBa U
CBOWCTB BHYTPEHHEH MHTOXOHIpHAJIbHONH MeMOpaHbl. Matpukc mutoxoHapuii. Ilonsarue o
XOHAPUOME U MHOTrooOpasue (opM MUTOXOHJIPUN, MUTOXOHIpHaIbHAs ceTh. [ 1aBHAs QyHKLUA
MUTOXOHAPHH - cuHTe3 AT® B pe3yibTare IpoIeccoB OKUCICHUSI OPTaHUYECKUX CyOCTpaToB U
dbochopmmpoBanus AJID. Ponb maTpukca u MEMOPAHHBIX CTPYKTYp MHUTOXOHAPUNA B ITHUX
nporeccax. [lonarue o0 3neKTpoHHO-TpaHCIOPTHOU Henu U AT@D-CHHTETa3HOM KOMILIEKCE.
JHK, PHK, puGocombr u Oenku MUTOXOHIApHH. [lolyaBTOHOMHOCTh MHTOXOHAPHUH.
OO6pa3oBaHue HOBBIX MUTOXOHIPUH. [ UIIOTE3BI O MPOUCXOXKICHUM U SBOJIIOLUU MUTOXOHIPUI
B JYKapHUOTHYECKOW KIIETKE.

OIIK-4,
IIK-1

IToBepxHOCTHBIN anmapar
KJIETKH. MeMOpaHBbI.
XUMUYECKUN COCTaB U
crpoeHue. yHKIUU
memOpaH. Han-memOpanHbie
u cyOmMemMOpaHHbIE
CTPYKTYpbI IOBEPXHOCTHOI'O
anmapara

[ToBepXHOCTHBIN amnmapar KJIETKH, ero 3HadeHue U opranuzanus. OOmas xapakTepucTuka u
MHOTOOOpa3ue KIETOYHBIX MeMOpaH. Kparkas wucropuss u3ydeHUsST W MOJAEId MeMOpaH.
XUMUYEeCKril cocTaB MeMOpaH: TUMUABI, OCNKH, TIMKOTUMHUABI M TIUKonpoTenabl. CTpoeHue
MeMOpaH: JIMIMHUIHBIA OWCIION, WHTETpalbHbIE W Tepudeprudeckue OENKH, WX JIOKAIU3aIlus,
ocobeHHOCTH cTpoeHus U pyHKuUU. COOTHOIIEHHE OEIKOB, JTUIMHUIOB U YIIICBOJOB B PAa3IMUHBIX
KJICTOYHBIX MEMOpaHaX B 3aBUCUMOCTH OT uX ¢(yHKiuu. [TogBMKHOCTD XHMHUYECKHX
KOMITOHEHTOB MeMOpaH. CBoiictBa MeMOpaH - HU30HpaTeNbHOCTh, TeKy4yecTb. bapbepHas
(YHKIHS TUIa3MaTHYECKON MEMOPaHHI.

MeMOpaHHBId TpaHCIIOPT: mMaccuBHasg AU(py3usi, €e XapakTepUCTHKA M THIIBI, AKTHUBHBIN
TpaHCIOPT. OHJIO- M 3K301UT03. OCOOEHHOCTM M d3Tambl MHUHOLMTO3a M (harouuTosa.
Penienitopuble (QyHKIMM I1a3MaTUYECKOM MeMOpaHbI, MOHATHE O KIETOYHOH anre3uu. Pomb
PELENITOPOB BO B3aMMOJCHCTBUM KJIETOK JAPYr C JAPYTOM M BHEKIETOYHBIM MAaTPUKCOM.
PerienTopsl 1uisi IPUHATHS CUTHAJIOB, IIOHATHE O BTOPUYHBIX MECCEHKEPAX.

[Tnasmarndeckass MemOpaHa (TiazMajieMMa), OCOOCHHOCTH €€ CTPOCHHUS U XHMHYECKOTO

coctaBa. PocT u oOHOBIeHHE TIa3MaTHUecKoW MeMOpaHbl. HanMemOpaHHBIE CTPYKTYpBI




MOBEPXHOCTHOTO ammapara. [JUKOKanuke, ero crpoeHue u QyHkuumu. Kierounas creHka
pacTeHUi: XMMUYECKHUI COCTaB, CTPOEHHE U (QYHKIMH, POJIb KIIETOUYHBIX CTPYKTYP B IOCTPOCHHUU
creHkn. Kierounas crteHka OakTepuii, XuMu3M u cBoicTBa. CyOMmeMOpaHHas 4acTh
MOBEPXHOCTHOTO  anmapara.MeXKJIeTOYHble KOHTaKThl W HMX THOBl Y MHOTOKJIETOYHBIX
OpPraHU3MOB: AATE3WOHHBIC, 3aMbIKalomKe U mpoBojsmue. Crenuanru3upoBaHHbIE CTPYKTYPHI
MEKKJIETOYHBIX KOHTAKTOB (J€CMOCOMBI, IIIEJICBUTHBIC KOHTAKTHI KJICTOK).

OIIK-4,
IK-1

HemeOpaHHbIE OpraHOHIBI.

Pu6ocomsl. OnopHo-
JIBUTaTENIb-Has CHCTEMA
kietku. Knaccudukarmus,
CTpOEHHE, JTOKAIU-3a1us U
byHKIAHA

Bxmrouenust.

HememOpanubie opraHowabl 1UTOIIa3Mbl.  PubGocombl. CTpoeHHE, XUMHYECKas
opranuzanus, pudbocomusie PHK u 6enku. Pubocomsr po- u sykapuot. [lomucomsl. Pubocomsr
HE CBs3aHHBIE C MEMOpaHaMU, UX POJIb B KIIETKe. PUOOCOMBI M MOMMCOMBI, TIOKATM30BAHHBIE HA
MeMOpaHax SHJI0TUIa3MaTHYECKON ceTH, X PyHKIuU. OYHKIH puOOCOM - OMOCHHTE3 OEITKOB.

OnopHo-aBUTAaTENBPHAS CHCTEMa KIETKA. MuUkKpouiaMeHThl, MHUKPOTPYOOUKH W
MPOMEXKYTOUHBIC (umamMeHThl. OOIIHe YepThl CTPOSHUS M (DYHKIIMU. AKTHH — OCHOBHOH O€JI0K
MUKPO(PUIAMEHTOB BCEX IYKAPHOTUIECKUX KIIETOK, €r0 CTPOCHHE. AKTHHCBSI3bIBAIOIIE OCIIKH,
WX MHOrooOpasue W (yHKIuU. YdacTHe MUKPO(HUIAMEHTONB B OOpa30BaHUM CKEJIETHBIX
CTPYKTYp ¥ COKpaTHUMOro ammnapara kietku. CTpoeHre MUOPUOPUILTBI TOMEPEIHO-TI0TI0CATOTO
MBIIIEYHOTO BOJIOKHA, CX€Ma MBIIIEYHOTO COKPAIIECHHUSI COTJIACHO MOJEITH CKOJB3SIINX HUTEH,
pOJIb aKTUHOB M MHUO3WHOB B ITHX MpoIeccax YdacThue MUKPO(OUIAMEHTOB B IMEPEIBIKEHUU
KIICTKH.

MuxkpotpyOouku. CrtpoeHue, XuMHueckuil coctaB. TyOynuHBI — OCHOBHBIE OCJIKH
MUKpOTpyOouek. benku, acconnnpoBanHbie ¢ MUKpOTpyOoukamMu. CTpoeHre U OMOJIOTHYECKas
pPOJIb MOTOPHBIX OCJIKOB: AMHEWHOB U KUHE3WHOB. LIeHTpHI opranm3auiyi MUKPOTpyOOUeK, HX
IMHAMUYECKas HeCTaOMIbHOCTh. DYHKIMH MHUKpPOTPYOOYEK IIMTOIIa3Mbl: CTaOMIM3aNuUs
(OpPMBI KJIETOK U OPUECHTHPOBAHHOE JABM)KCHHUE BHYTPUKIIETOUHBIX CTPYKTYP.

PecHWYKM M KTyTHKH 3YKapHOT, MEXaHH3M IBW)KCHUS, POJb MHUKPOTPYyOOUEK B ITOM
nporecce. ba3zanpHble Tenblla PECHUYEK U KTYTHKOB, UX CTpoeHHe W (yHKIMU. KinerouHsrit
IIEHTP, OCOOCHHOCTH B PACTUTEIBHBIX W JKUBOTHBIX KieTKax LleHTpuwonm, opraHu3amms,
JOKaNM3alusi B KIETKe, YIBOCHHE IEHTPUOJICH, ydacTHe B OOpa30BaHHWM IIUTOCKENIETa W3
MHUKPOTpyOOUeK B MHTEpda3e 1 BepeTeHa JICICHUS BO BpeMsi MHUTO3a M Melo03a.

[TpomexyTounbie (pUIaMEHTBI - OMOpHAsl CHUCTEMa KIIETOK >KUBOTHBIX. OCOOEHHOCTH
OpTaHU3alK U XUMHYECKOH Tpupoabl. CriennUIHOCTh OSJIKOB IPOMEKYTOUHBIX (PHUIaAMEHTOB
JUIS KJIETOK pa3fM4YHbIX TKaHeW. [IpoMexyTodHble (UIAMEHTHI KJIETOYHOTO Spa: JIAMUHA,
0COOEHHOCTH CTPOCHHUS.

BxiroueHHss IUTOIUTa3Mbl M BEIIECTBA 3amaca B PACTUTENBHBIX M KHBOTHBIX KIIETKAX.

['MMKoreH W >KMpOBBIE KallJld B JKMBOTHBIX KJeTKaxX. [lepBHUYHBIM M BTOPUYHBIA KpaxMal B




pacCTUTENBHBIX KIIETKaX, AJCWpPOHOBBIE 3€pHAa B CEMEHAX BBICIIMX pacTeHuil. BxiroueHue
MEJIAHUHA B KJIETKAX )KUBOTHBIX.

SlnepHbIii anmapaT KJIETKH.
Wntepdaznoe SIPO
JYKapHuoT, OCHOBHBIE
DJIEMEHTEL €0 CTPYKTYPBL.

Kierounoe sapo — cuCTeMa XpaHEHUs, BOCIIPOU3BEICHUSA U pealn3alii FeHETHYECKON
uHpopmanuu. Ponp siapa B xu3HM KIETKH. OCHOBHOM MOCTYyJIAaT MOJEKYJSIPHOM Ouonorun
(JIHK - PHK - 6enok) u atamsl ero peanusamnuu B kietke. OOmme npencTaBieHus 0 CTPOCHUHN
monekyn JIHK, PHK u 6enka. JIHK kak HOocuTenb HacnenCTBEHHOW MH(OpMAIH. OCHOBHBIC
NPUHIMUNBEL peruiukanuu. [lonarne o reHe u reHerudeckoMm kozae. Pemmmkamms JIHK y
npokapuoT u 3ykapuoT. Tpanckpunims. Tunsl monekyn PHK, ux pons B 6uocunrese Gernka.

OIIK-4,
MK-1 3HaveHwue sapa B mporiecce Tpancisaiuu. O6mas cxema OMocuHTe3a Oenka.
OcobeHHOCTH M pa3iuyusl B CTPOCHMM SACPHOTO ammapara KIETOK MIpPOKapuoT u
ayKapuoT. [ eHeTHYecKuii armapat OaKTepuil.
Snpo uHTepdazHou KieTku. OOmas MopQoiorus sapa Ha CBETOBOM U 3IIEKTPOHHO-
MHUKPOCKOIMMYECKOM ypoBHE. OCHOBHBIE CTPYKTYpHI A1pa: XpPOMAaTHH (XPOMOCOMBI), sepHas
000JI0YKa, SAOCpHBIA COK (Kapuomuia3Ma), SAPBIIIKO W SACPHBI OENKOBBIA MaTpHUKC.
B3auMocBs3b s/1pa U IUTOIIIA3MBI.
XpoMaTuH: 3y-" XpoMmaTHH - OCHOBHON ()YHKIIMOHAJIBHBIH M CTPYKTYPHBI KOMIOHEHT HHTEp(a3zHOTO
reTepOXPOMATHH, aapa. DyXpOMaTUH M TeTepOXPOMATUH (KOHCTHTYTHUBHBIM M (haKyIbTaTUBHBIN). XHUMHUYECKas
XMMHYECKHE KOMIIOHEHTHI U | opranu3anus xpomaruHa: JIHK (yHukanbHble M THOBTOpSAIOLIMECS IOCIEAOBATEIBHOCTH -
byHKIHN. VYpoBHM | yacTble M yMEpEHHBIE IOBTOPHI), O€NKH (THCTOHBI M HETUCTOHOBbIC Ocsiku). CTpyKTypHas
CTPYKTYp-HOM OpraHu3allMy. | OpraHu3alys XpoMaTHHA: HYKJIEOCOMBI, HYKEOMEpHI, JIeMEHTapHas (QuOpwiula XpomaTuHa,
CrpoeHnue u TUIBI | yIIaKOBKa (GUOPUIUT C TIOMOIIBIO HETMCTOHOBBIX OENKOB, CyNepCrupaaIn3alisi XpOMaTHHOBBIX
MHUTOTHYECKUX  XpomocoM. | puOpmmt. IlpocTpaHcTBeHHass OpHeHTalMs XpOMaTHHA BHYTPU s7pa, YIHOPSIOYEHHOCTb
OIIK-4, | Kapuorun KieTku pAacIioyio’KeHus], CBA3b C siepHO 00070uKkol. DyHKIMOHANbHAS AKTUBHOCTH XPOMAaTHHA B
IHK-1 cBs3u co creneHbpio ynakoBku JIHK B Hem. U3meHeHus cTpyKTypHOW M (yHKIIMOHATBHOMN

OpraHu3aly XpoMaTHUHa MpU MOATOTOBKE KJIETOK K JACJICHHUIO.

MuroTtudeckue xpomocoMbl. Mopdoiorust xpoMmocoMm B mpodasze, meradase, aHadaze u
tenodaze. ®opma, pasmepsl, KonudecTBo xpomocoM. Kapuotun knerku. Auddepenunanbuas
OKpacKa XpoMOocoM. MaTpuKC MUTOTHYECKHX XPOMOCOM. J[MTIIIOWIHBINA U TarTIOMAHBIA HAOOP
xpomocoM. ['omonornuynsle XpomocoMbl. CTpoeHHE XpOMOCOM BO Bpemst MeTtadasbl:
XpomaTuja, TUroTe3a 00 OJHOHMUTYATON OpraHu3aluy XPOMAaTHU[bl, LEHTpoMepa, KHHETOXOp,
TeJIOMepHble pailoHbl. DYHKIMM YKa3aHHBIX pailloHOB XpomMocoM. CTpyKTypHBIE MEpPEXOIbI
XpPOMOCOM B CBsI3M ¢ (pazamm kierouHoro 1ukia. Ocobennoctn perumkanuu JJHK B cocraBe




xpomatuHa. Penponykmust xpomocoM. [lomumionaus. AKTUBHOCTb
MUTOTHYECKUX U UHTEP(PAZHBIX XPOMOCOM.

Snpeimko. Mopdornorus Sapellka B CBS3M € (YHKIMOHAJBHOW AKTUBHOCTBIO KIIETKH.
Xumnueckuit coctaB: JIHK, pubocomusie PHK, 6emok. Yiubprpactpykrypa (GuOpHIISpHBIA U
IPaHYJSIPHBIA ~ KOMIIOHEHT, (UOPWIUIApHBIA  LEHTpP, KOHACHCUPOBAHHBIM  XpOMATHH).
OOpazoBanue SApBIIIKA HA XpOMOCOMax. PMOOCOMHBIE Te€Hbl, OCOOCHHOCTH OpraHW3aIuu M
¢bynkunonupoBanus. Jlokamuzamust puOOCOMHBIX T'€HOB Ha Xpomocomax. Ilpomecc

TPAHCKPHUIILIUU U CO3pEeBaHUsl pOOCOMHOI

OyHKIMOHAIbHAS

OIIK-4,
7. IK-1

UX 0COOCHHOCTH

Teopun crapenust u rudenu
KJIETOK. ATIONTO3 M HEKPO3,

Teopun crapenus u rubenu kietok. IloHsTHe 00 amomnTo3e W HeKpo3e KieTok. [IpuurHbI
rubenn kietok. CxoacTBO MOP(OIOrMYECKMX HM3MEHEHUH B KJIETKAX pa3HbIX OpPraHoB W
OpraHu3Max Ipu anonTose. BiusHue moBpexaaonx BHEIHUX (aKTOPOB Ha KIIETKH.

3.3. Paznenbl, BUABI NIPAKTHYECKOH JeSITeIbHOCTH H (OPMBI KOHTPOJIA

n/ | Ne HaumenoBanue paznena Bunast yueOnoii padotsl (B AY) OneHouHbIE CpeCTBA
No | cemecTpa | IMCIMIIIIMHBI
I13 CPO BCETO

I. |3 [Ipenmet 1 MmeTOABI 4 3 9 Tectsl, TEOPETUYECKHUE BOIIPOCHI,
UTOJIOTUU. MeTo bl TUCTOJIOTHYECKHUE npenaparsl,
HCCIIEI0BAHUS B CUTYAIlMOHHBIE 3a/1a41
COBPEMEHHOM LIUTOJIOTHUH

2. CpaBHurenbHas 4 3 9 Tectsl, TEOPETUYECKHUE BOIIPOCHI,
XapaKTEepUCTHKA IIPO- U TUCTOJIOTHYECKHUE npenaparsl,
J3YKapUOTHYECKUX KIIETOK. CUTYaIlMOHHBIE 3a/1a41
HexkneTounble CTPYKTYpBL.

3. IToBepXHOCTHBIN arnrmapar 4 3 9 Tectsl, TEOPETUYECKHUE BOIIPOCHI,
KJIETKH. MemOpaHsbi. TUCTOJIOTHYECKHUE npenaparsl,
XUMHYECKUHU COCTaB U CUTYallMOHHbBIE 3a]]a41
CTPOCHHUE. DOyHKIUH
MeMOpan. Han-memOpaHHbBIE
U cyOmMeMOpaHHbIe
CTPYKTYpbl TIOBEPXHOCTHOT'O




ammapara

[utommazma KJIETKH. 9 Tectsl, TEOPETUYECKHUE BOIIPOCHI,

Opranounsl.  BakyonspHas TUCTOJIOTHYECKHUE npenaparsl,

cucrema. CUTYAIlMOHHBIE 3a/1a41

DHAOIUIa3MaTHUECKasT  CETh.

Kommiekc Ionbmxu,

JIU30COMBI.

Crtpoenue, GyHKINH, 9 Tectsl, TEOPETUYECKHUE BOIIPOCHI,

nokanu3anus. MUTOXOHIpUH. TUCTOJIOTHYECKHUE npenaparsl,

O6mmas mopdoorus, CUTYyaIIMOHHBIC 3a/1aY1

JIOKaJIU3alus U

YIbTPACTPYKTYpa. OyHKINH

MUTOXOHIPHUI

HemeOpaHHbIe OpraHOUIbI. 9 Tectsl, TEOPETUYECKHUE BOIIPOCHI,

Pu6ocomer. OnopHo- TUCTOJIOTHYECKHUE npenaparsl,

JIBUraTelbHasl CUCTEMA CUTYAIlMOHHBIE 3a/1a41

knetku. Knaccudukanms,

CTPOCHHUE, JTOKATU3ALHNS U

byHKIIUN

BxiroueHus.

HroroBo-guarsoctuueckoe 7 TecTsl, TEOPETUYECKUE BOIIPOCHI,

3aHATHE TUCTOJIOTHYECKHUE npenaparsl,
CUTYAaIIMOHHbIE 3a/1a4U

SlnepHbIii  anmapar KJIETKH. 10 Tectsl, TEOPETUYECKHUE BOIIPOCHI,

Nurepdasznoe SIAPO TUCTOJIOTHYECKHUE npenaparsl,

3yKapuoT, OCHOBHBIE CUTYAIlMOHHBIE 3a/1a41

AJIEMEHTBI €r0 CTPYKTYPHI.

Henenue KJIETKH. 10 Tectsl, TEOPETUYECKHUE BOIIPOCHI,

XpomaTuH:3y-u TUCTOJIOTHYECKHUE npenaparsl,

reTepOXpPOMAaTHH, CUTYaIlMOHHBIE 3a/1a41

XUMHUYECKHE KOM-TIOHCHTHI U
byHKIHH.




10. YpoBHH CTPYKTYp-HOH | 3 4 3 10 Tecrsl, TEOPETUYECKHUE BOIIPOCHI,
opranuzaiuu. CrTpoeHue H THCTOJIOTHYECKUE npernaparsl,
TUMBl  MUTOTHYECKUX  XPO- CUTYaIlMOHHbBIE 3a/1a4u
MocoM. KaproTtun kjieTku

11. Knerounsnii 1ukn. Teopuwm | 3 4 3 10 TecTsl, TEOPETUYECKHUE BOIIPOCHI,
CTapeHusi U TUOeNIH KJIETOK. THCTOJIOTHYECKUE npernaparsl,
AmonTo3 M HEKpO3, HX CUTYaIlMOHHbIE 3a/1a4U
O0COOEHHOCTH.

12 NToroBo-amarHocTuyeckoe 4 3 10 Tectsl, TEOPETUYECKHUE BOIIPOCHI,
3aHsATHE TMCTOJIOTHYECKHE Ipernaparsl,

CUTYallMOHHbIE 3a7a4u
BCEI'O 24 48 36 108

3.4. HazBanue TeM pa3aesioB (BUA0B NPAKTHYECKOH 1eATEJIbHOCTH) U KOJIMYECTBO YaCOB M0 CeMecTPaM NMPaAKTUKH (MOAYJIs1).

n/Ne | HaumeHOBaHHE TEM JISKIHIA O6bem B AY
Cemectp

1. [TpenMeT 1 METOABI ITUTOJIOTUU. METONbI HCCTIEI0OBAHUS B 3
COBPEMEHHOM ITUTOJIOTUU

2. CpaBHuTENbHASA XapaKTEPUCTHKA IIPO- U 3YKAPUOTUYECKUX KIIETOK. | 3
HekneTouHsle CTPYKTYpBI.

3. IToBepXHOCTHBIH anmapar KJIeTKu. MemMOpaHsbl. 3

4. XUMHYECKUH cOCcTaB M cTpoeHue. DyHKITMU MEMOpaH.. 3

5. HammemOpanHubie 1 cyOMeMOpaHHBIE CTPYKTYPhI TOBEPXHOCTHOTO | 3
anmapara

6. [uTtonmna3zma knetku. Opranounasl. BakyonsipHas cucrema. 3
OuponnasMaTndeckas cetb. Kommmiekc I'onbku, TU30COMBEL.

7. Crtpoenue, pyHKINH, JoKanu3anus Muroxonapuu. Oomas 3
Mop(doorus, TOKAIU3aUs U yIbTPaCTPYKTypa. OyHKITMN
MHUTOXOHJPUH




8. HemebOpanubsie opranouabl. PuGocombr. OmopHO-ABUTaTenbHAS | 3
cucrema kietkn. Kraccudukanms, CTpoeHHe, JIOKaIM3alus |
¢byHkumu. Bxiarouenusi.

9. Anepupii  anmapar kietku. MaATEepdazHoe sapo dykapuort, | 3
OCHOBHBIE DJIEMEHTEL €10 CTPYKTYPEL

10. | denenue KIETKUA. XPOMATHUH:3Y-U TETEPOXPOMATHUH, XUMHUUYECKHE | 3
KOMIIOHEHTHI ¥ ()YHKIIMU. YPOBHU CTPYKTYP-HOW OpraHU3aIHH.

11. | CTpoeHue u TUIIBI MUTOTUYECKUX XpoMocoM. KapuoTun kieTku 3
12. | Teopun crapeHus M THUOETH KJIETOK. AMONTO3 M HEKpO3, ux |3
0COOEHHOCTH.
HNTOI'O (Bcero- 24 AY) 24

3.5. CamocTosiTesqibHAsA padoTa 00y4aromerocst

3.5.1. Buaer CP

n/Ne | HaumenoBanue Buga CPO* O6bvem B AY
Cemectp | Yachl

l. MHoroo0pasue kieTok. IIpmku3HeHHOE H3yueHHe KIETOK 3 6

2. [ToBepxHOCTHBIN ammapar KiaeTkd. MemOpaHbl, CTpoeHHE u | 3 6
dyHKIHU.

3. [{utromnazma knetku. Opranouibl. BkitoueHusl. 3 6

4 BxitoueHus. 3 6

5. Snepusblii annapat kietku. CtapeHue u rudesb KIETOK. 3 6

6 CrapeHue u rudelb KIETOK. 3 6
HNTOI'O (Bcero - 36 AY)

3.5.2. IlpuMepHasi TeMATHKA KOHTPOJILHBIX BOIIPOCOB
Cemectp Ne3

1. Kuerounsie MemOpaHnbl. bapbepHo-perienTopHas 1 TPaHCIOPTHASI CUCTEMBI KJIETKH.
2. Hapymenus mutotndeckoro nukia. OcTaHOBKA JeNieHUs KIETKU Ha OJHOU U3 (a3, CTPYKTYypHBIE H3MEHEHHSI XPOMOCOM.



3. T'emorpamma u netikonutapHas ¢opmyna. [Tonarue o pe3yc-pakrope u rpymnmax KpoBHu.
4. Ponb ¢pubOpo06s1acTOB B 32)KUBJICHUH PaH, TPAHYISIUOHHON TKAaHU U 00pa30BaHUU PyOIIOB.

[IpumepHas TeMaTHKAa KOHTPOJIbHBIX BOIIPOCOB:

Cemectp Ne 3
1.MHoroo0pasue KJIeTOK MHOTOKJIETOUHBIX OPraHU3MOB KaK pe3yJbTar Iud(depeHIupOBKY.
2 OO1re 4epThl CTPOSHUS U OTJIMYUS KJIETOK paCTEHUM, TPUOOB U )KUBOTHBIX.
3. KiterouHble KOHTAKTHI.
4. Ctpoenre v PyHKITUU KJIETOYHON CTEHKH PACTEHUN U TPpUOOB.

5. Ctpoenue 1 pyHKIIUH KJIETOYHON CTEHKU MPOKAPHOT.

6.MHoroo6pasue miacTu, BO3MOKHbIE MyTH UX B3aUMOIIPEBPAIICHHUS.
7.KneTouHslil LEHTP, €r0 CTpoeHUE U 3HaueHHe. CTpoeHue LIEHTPUOJIEH.
8.PecHHYKM ¥ )KTyTUKH, OOIINH TIJIaH CTPOSHUS U (DYHKITHH.

9.Murtotrueckue xpomMocoMbl. Mopdosoruueckast opraHuzaus u GyHKIUH.

10. Penpoaykius XpoMOCOM MPO - U 3YKAPUOT, B3aUMOCBS3b C KIIETOUYHBIM LIUKIIOM.

11.ITonuTeHHBIE XPOMOCOMBI U XPOMOCOMBI THIIA "JTaMIIOBBIX HIeTOK". CTpoeHHe U PYHKLUH, OTIUYUE OT MeTadazHbIX XPOMOCOM.

12. Teopuu cTapeHus U THOEIN KIIETOK.

4. OueHOYHbIEe MATEPHAJIBI VI KOHTPOJISI yCIIeBA€MOCTH U Pe3yJIbTATOB OCBOEHUS NPAKTUKHU (MO1YJIs1)

Ne

Ol1IeHOYHBIE CPEICTBA

Kom-Bo Kom-Bo
Ne i/t DopMBbI KOHTPOJIS HaunmenoBanue pasnena quCUUILIMHBI
ceMmecTpa Buner BOITPOCOB B HE3aBHCUMBIX
3aJlaHuU BApUAHTOB
1 2 3 4 5 6 7
1. |2 BK, TK, IIK [Ipenmer u meToabl HUTOIOTMU. METOIbI YcTHBIN ompoc, | 24 10
HCCJICIOBAHMS B COBPEMEHHOM IIUTOJIOTUN TECTOBBIE  3aJaHus,
CpaBHUTENIbHAS XapaKTEPUCTUKA MPO- U CUTYaIlMOHHbIE
YKapUOTHYECKUX KIETOK 3aJ1a4H,
3JEKTPOHOIPAMMBI,
KOHTPOJIbHAS

pa0ora,




HWHTCPAKTUBHELIC

KOHTPOJIHMPYIOIINeE
nporpamMmbl Ha [IK,
cobecenoBanue
TK, IIK IToBepxHOCTHBIN anmnapar KJIETKH. | Y CTHBIN ompoc, | 24 10
MeMmOpanbsl.  XWUMHYECKHH  COCTaB U | TECTOBBIC  3aJIaHMI,
ctpoenne. @ynkumum MemOpan. Han- | cuTyanmonHble
MeMOpaHHBIE U CyOMEeMOpaHHBIC CTPYKTYPHI | 3a/1a4H,
MOBEPXHOCTHOTO arrapara. 3JEKTPOHOIPAMMBI,
KOHTpPOJIbHAs
pabora,
MHTEPAKTUBHbBIE
KOHTPOJIUPYIOLTUE
nporpammbl Ha [IK,
co0eceioBaHue
BK, TK, IIK [utommazma knetku. OpraHouibl. VcrHBIN ompoc, | 24 10
BakyounsipHas cucrema. TECTOBbIE  3a/IaHus,
DHnomiasMaTrnuyeckas cetb. KoMimieke CUTYallHOHHbIE
lNonbmxu, muzocomsl. CtpoeHue, pyHKIMM, | 33124,
nokanu3anust Mutoxonapuu. O6mras 3JIEKTPOHOTPAMMBI,
Mophoorusi, JToKaIu3anus u KOHTpPOJIbHAS
YIBTPACTPYKTYypa. ODyHKIIMH MUTOXOHIPUN | padoTa,
MHTEPAKTHBHBIC
KOHTPOJIHMPYIOIINeE
nporpamMmbl Ha [IK,
cobecenoBanue
BK, TK, IIK HewmeOpannbie opra-Houasl. PuU6G0coMBI. VeIl ompoc, | 24 10
OnopHo-aBUTaTENbHAS CUCTEMA KIIETKU. TECTOBBIE  3aJlaHus,
Knaccudukanus, cTpoeHue, JTOKAIU3AUsS U | CUTyaIl[HOHHBIC
byukun. Briarouenus 3aJ1auu,
3JEKTPOHOIPAMMBI,
KOHTpPOJIbHAs
pabora,

HMHTCPAKTUBHEIC




KOHTPOJIHPYIOIINE
nporpammbl Ha [IK,
co0eceloBaHue

TK, IIK

Snepusiii anmapat kiaetku. UaTepdazHoe
SIAPO DYKApHUOT, OCHOBHEIE JIEMEHTEI €I0

CTPYKTYPBI.

YcrHbiil ormpoc,
TECTOBBIC  3aJlaHUS,
CUTYallMOHHbIE
3a/1a4u,
AEKTPOHOTPAMMBI,
KOHTPOJIbHAs
pabora,
WHTEPAKTHBHBIC
KOHTPOJIHUPYIOIINE
nporpamMmel Ha [IK,
cobecenoBanue

24

10

BK, TK, IIK

XpoMaTuH:dy-H reTePOXPOMATHH,
XMMHYECKHE KOM-TIOHEHTbl U (yHKIHH.
YpOoBHU  CTPYKTYp-HOM  OpraHU3aLUH.
CrpoeHHe M THUNBI MHUTOTHYECKHX XpPO-
MocoM. Kapuotun knetku

YcrHbIi o1poc,
TECTOBBIE  3aJlaHuA,
CUTYyallUOHHBIC
3aJlauu,
ANEKTPOHOTPAMMEI,
KOHTpPOJIbHAs
pa0ora,
MHTEPAKTUBHbBIE
KOHTPOJIUPYIOLTUE
nporpammbl Ha [IK,
co0eceloBaHue

24

10

TK, IIK

Teopun crapeHus u THOEIH  KIIETOK.
ATIONTO3 M HEKPO3, UX 0COOEHHOCTH.

YcrHbiil ormpoc,
TECTOBBIC 3adaHusd,
CUTYallMOHHbIE
3a]1a4H,
AEKTPOHOTPAMMBI,
KOHTPOJIbHAS
pabora,
HUHTCPAKTUBHLIC
KOHTPOJIMPYIOIINE

24

10




nporpamMmbl Ha [IK,
cobecenoBanue

4.1. TlepeyeHb KOMIETEeHUHMH M HMHAWKATOPOB [IOCTH)KEHHUSI KOMIIETEHHIMI ¢ YKa3aHHEM COOTHECEHHBIX € HHMH 3allIAHHPOBAHHBIX
pe3yJIbTaToOB 00y4YeHHs N0 AUCHUIIHHe. OnucaHne KpUTEPHeB M IIKAJ OLleHUBAHNS Pe3y/IbTATOB 00y4eHHUs 10 AU CHHILINHE.
Kox u popmynuposka komnereniun OIK-4, ITK-1

Jnis u3ydeHus: JaHHOW yuyeOHOM MUCIUMIUIMHBI (MOAYJIs) HEOOXOIUMBI CIEYIONINe 3HAHNUS, YMEHUS U HaBBIKU, (JOPMHUPYEMBIE MPEIIICCTBYIOMUMHU
JUCLHUIIIIMHAMU

1o (puzuke:

3HaTh:

- CTPOCHHE KJIETOYHOU MEMOpaHBI,

- TPAHCHOPT BELIECTB Yepe3 KIETOUHYI0 MEMOpaHy.

Bnanets:

-9TeHHEeM MUKpodoTorpaduii 1 pUCYHKOB KJIECTOYHON MEMOpPAHBI;

-10JIb30BaHUEM MUKpodoTOorpaduii U puCyHKOB KIETOUHOM MEeMOpaHBbI.

YMers:

-pa3nauyaTh CTPYKTYpbl MEMOpPAHBI;

Cdopmuposats komnetenuu: OIMK-4, TTK-1.

- 110 001IEH OMOIOTHH:

3HaTh: - O 3aKOHOMEPHOCTSX CTPOEHUS, Pa3BUTHA U (PYHKUNH KIETOK U TKAHEH;

- 0 KJIACCUYECKUX METOJIaX U3yUEHUS KIETOK U TKaHEH;

- O POJIM HEPBHOM, SHTOKPUHHON M UMMYHHOM CHUCTEM B pealin3alliy MPOLECCOB MOP(OreHe3a KIeTOK U TKaHeH;
- O TIPOSIBJICHUU aJIalTalluy KJIETOK U TKAHEeH K JeHCTBUIO Pa3IMYHBIX OMOJOTHUECKUX, PU3NUECKUX, XUMUYECKUX U JPYTUX (aKkTopax;
0 3aKOHOMEPHOCTSIX AU HEepeHIUPOBKU U pereHepaiuil KICTOYHBIX U TKAHEBBIX CTPYKTYD.

Bnanets:

-TEXHUKON MUKPOCKOIIMPOBAHMSI U YTEHHs IIPENapaToB;

-TeXHUKON 4TeHHsI MUKpPO(hOTOrpauii U puCyHKOB, COOTBETCTBYIOIIMNX YKa3aHHBIM IIpenapaTam;
—MMKPOCKOIIUPOBATh LIUTOJIOIMUYECKUE U THCTOJIOIMUECKUE MUKPOIIPENapaThl;

- OIIPENIENIATh B U3y4aeMOM OOBEKTE OCHOBHBIE COCTABIISIOIINE CTPYKTYPHBIE JIEMEHTHI Ha PAa3HbIX MEPAPXUYECKUX YPOBHSIX OpraHU3allMi Ha
KJIETOYHOM U TKaHEBOM YPOBHSX

—  VYMerTb:




— TI0JIK30BaThCs YUEOHOU, HAYYHOW, HAYYHO-TIOMYJISIPHOM JIUTEPATYpO, ceThio IHTEpHET;

— paboTarh C yBETHYUTEIBHON TEXHUKOI (MHKPOCKOIIAMH, ONITHYECKHMH M TIPOCTHIMH JTyIIaMH )
Cdopmuposats kommnerenuuu: OIIK-4, ITK-1.

OcHoBHas1 JiuTEpaTypa:

5. YueOHO-MeTOAUYeCcKOE o0ecnieyeHrne MPAKTUKU (MOTYJIs)

5.1. [lepeyeHb OCHOBHOM M JONOJHUTEILHOM JJUTEPATYPbI, HEOOXOAUMOM JIsI 0CBOEHUSI MPAKTUKHU (MOXYJIs1)

TpOH. TeKCTOBbIE AaH. - M. : [DOTAP-Meana, 2016. -
on-line. - Pexum JocTyna:
http://www.studmedlib.ru/book/ISBN9785970437827.
html

i/ Ne HaumeHnoBanue ABTOp (BI) T'on, mecro Koa-po sksemnasipon
H31aHUA B OmOnmoreke | Ha Kadeape
1 2 3 4 7 8
1. I'ucronorus: yueOHUK I'ucronorusi, sSMOPHOIOTHS, IUTONIOTHS [ DIEKTPOH- M.: MenuuuHa, 500 10
HBII pecypc] : yueOnuk / FO. U. Adanacwes [u ap.] ; 2014.
nox pen.: 0. . Acdanacwesa, E. ®@. Opunoii. - 6-¢
u3J., nepepad. u AOM. - DIEKTPOH. TEKCTOBBIE JaH. -
M. : IDOTAP-Menua, 2014. -on-line. - Pexum 10-
CTyma:
http://www.studmedlib.ru/ru/book/ISBN97859704295
25.html
2. I'ucronorus, sMOpHo- l'ucronorus, sMOpUOSIOTHS, IIUTOJOTHS [DIEKTPOH- M.: «I'DOTAP- 500 -
JIOTHSI, IIUTOJIOT U HbIA pecype] : yuebnuk / H. B. Boiiuyk [u ap.] ; mox Memnay, 2016.-
yueGHHK pen. O. I'. Ynymbekosa, F0. A. Yensimena. - Diek- 480 c.



http://www.studmedlib.ru/ru/book/ISBN9785970429525.html
http://www.studmedlib.ru/ru/book/ISBN9785970429525.html
http://www.studmedlib.ru/book/ISBN9785970437827.html
http://www.studmedlib.ru/book/ISBN9785970437827.html

['uctonorust: yaeOHUK

HNanunos, P. K. I'ucronoruss yenoeka B mymnbtuMe- | CII6. : DJIBU-
nua: ydyeOHuKisa ctyn. mea. By3oB / P. K. lanunos, |  CII6, 2004. -
A. A. Kmumios, T. I'. Bopogast. - 2-e uzn. - CII6. : DJI- | 361 c.:nm. + 1
BU-CII6, 2004. - 361 c. : wn. + 1 sm. ont. auck (CD- | . ont. uck

ROM).

386

JlonoHUTeILHAS JIUTEpaTypa:

I'on, mecTo M3na-

KoJu-Bo 3x3emnisipos

/Ne HaumeHnoBanue ABTO
" HMEHOBAHH BTOP (B1) HHUA B OmOnmoreke | Ha Kadeape
1 2 3 4 7 8
1. Tucronornss u 3mMOpuo- | beikoB, B.JL. I'mcronorus, uuromnorus u sMOpHo- | CII6: COTUC, | 50 -
JIOTHSL OpraHoB MoyocTH | JIOTHS. ATiac [DIeKTpoHHBIH pecype]: yuebHoe | 2006 r
pTa JenoBeka nocooue / B.JI. beikoB, C.M. IOmxkanuesa. -
DNEeKTpoH. TekcToBble naH. - M. : I'DOTAP-
Menua, 2013.-on-line. - Pexum pocryna:
http://www.studmedlib.ru/book/ISBN978597042
4377.html
2. | YueOHoe nocobue 3HaueHue cTpoeHus U QYHKIUMU opraHa 3peHus | Yda: [uzaitn 1000 50
B KIMHHYECKOH MNpakKTHKE [DNEKTPOHHBIA Pe- | [Jomurpad
cype] : yuebnoe nmocooue / 'bOY BIIO «bam- Cepaic, 2016.-
Kupeknit roc. Mesl. yu-» M3 PO ; cocr.: A. @. | 5. '

["abapaxmanoBa, ®. A. Karomos, C. P. ABxanee-
Ba. - DJIEKTPOH. TEKCTOBbIe MaH. - Yda : [BOY
BIIO BI'MY Munsapasa Poccuu, 2016. - on-
line.-Pexum JOCTYyTIA:
http://library.bashgmu.ru/elibdoc/elib613.2.pdf. -
3ari. ¢ TUTYJ. KpaHa. - DIEKTPOH. BEepCHs Iey.
nyonukamyu . - 16.64 p.



http://www.studmedlib.ru/book/ISBN9785970424377.html
http://www.studmedlib.ru/book/ISBN9785970424377.html
http://library.bashgmu.ru/elibdoc/elib613.2.pdf

I'mcronorus. Atnac miist | ['ucronorus. Atnac aid NpakTAYECKUX 3aHATUN M. «I'O0TAP- | 500
NPAKTUYECKHX 3aHATHI | [DNeKTpoHHbIH pecypc]: yue6. mocodue / H.B. | Memuar, 2008.-160
boituyk, P.P. Ucmamos, C.JI. Ky3uenos, IO.A. | ¢
Yenpimes. - DNEKTPOH. TEKCTOBBIE 1aH. - M.:
I'DOTAP-Menua, 2008. -on-line. - Pexxum no-
CTyma:
http://www.studmedlib.ru/book/ISBN978597040
5895.html.
Atnac mo rucrosoruy, | | HCTOJIOrHs. ATJac ISl IPAKTHYECKHUX 3aHs- | M.: MHUA, | 390
IIUTOJIOTUU B IMOPHOIIO- Ui [Onexkrponnslid pecypc] / H.B. boiuyk, P.P. | 2010.373 .
HH Hcnamos, C.JI. Kysnenos, IO.A. Yenslmes. -
OnekTpoH. TekcToBble AaH. -M. : ['DOTAP-
Memuna, 2010. -on-line. - Pexum nocryma:
http://www.studmedlib.ru/book/ISBN978597041
9199.html
PykoBoacTBo mo ructo- | ['mcronorus : cxembl, TaOIUIIBI M CUTyallMOHHBIE | M.: I'SOTAP- | 100 noctynos
JIOTUH [DNEeKTpOHHBIN | 3aJa4M [0 YACTHOMTHMCTOJIOTUU YeJIOBEKa Memna, 2011
pecypc] : B 2 T.: yueO. | [DnekTpoHHBII pecypc]: yuebd. mocodue s
ITocobue crtynentoB Men. By3oB / C. KO. BuHorpanoB [u
ap.]. - OJNeKTpoH. TEeKCTOBble paH. - M.:
I'DOTAP-Meaua, 2011. -on-line. - Pexxum no-
CTyma:
http://www.studmedlib.ru/book/ISBN978597041
8574.html.
PykoBoacTtBo mo rucro- | ['mcronorust [DnekTponHblii pecype] : yueonoe | M. :  T'DOTAP- | 100 noctynoB
noruu  [DnektponHslii | mocobue / C. FO. Bunorpamosa [u ap.]. - Onek- | Meaua, 2012.
pecype] @ B 2 T.. yueO. | TpoH. TekcToBble daH. - M. : [DOTAP-Menua,
110co0. 2012.  -on-line. - Pexum  nmocryma:

http://www.studmedlib.ru/book/ISBN978597042
3868.html



http://www.studmedlib.ru/book/ISBN9785970405895.html
http://www.studmedlib.ru/book/ISBN9785970405895.html
http://www.studmedlib.ru/book/ISBN9785970419199.html
http://www.studmedlib.ru/book/ISBN9785970419199.html
http://www.studmedlib.ru/book/ISBN9785970418574.html
http://www.studmedlib.ru/book/ISBN9785970418574.html
http://www.studmedlib.ru/book/ISBN9785970423868.html
http://www.studmedlib.ru/book/ISBN9785970423868.html

7. ['uctonorust: yaeOHUK boituyk H. B., Ucinamos P.P. , Ky3uenos C. JI. u | M.: I'DOTAP- | 41 -
ap. ; mox pea. YaoymoOekona J. I'., YUensimesa FO. | Meaua, 2008. - 160
A. C.
8. Iutonorus.  ®ynkuuo- | Lluronorus. ‘DyHKHHOHaﬂBHa’{ YARTPACTPYKTYpa | M. : I'DOTAP Me- | 47 -
HANbHAS YIBTPACTPYKTY- | KICTKH. ATiac [JnekTpouHslii pecypc] / banun | ya 2016. - 312 c.
pa KIeTKH B.B. - M. : I'DOTAP-Menua, 2016. - on-line.—
Pexxum JOCTyTa:
http://www.studmedlib.ru/book/ISBN978597043
8916.html
0. Y4eOHoe mocobue DOMOpHOreHe3 YeloBeKa U aHOMAIIMK pa3BUTHUS : | Ya Huzaitn- | 1000 50
yueOHoe mocobue misa cryd. u Bpadert / ['OY | Ilpecc, 2011. - 208
BIIO BI'MY ; coct.: ®@. A. Katomos, X. X. Myp- | c.
3abaeB, M. . daznwsiaxmeroBa. - Yda : Ju-
zaiinllomurpadCepsuc, 2011. - 31 c.
10. | JIaboparopubie 3anstus | AdanaceeB FO. U., [u np.] ; pen. 0. U. Adpana- | M. : Menununa, | 487 -
0 Kypcy rucrojoruy, | cbes, A. H. SuxoBckuii. 2004. - 328 c.
IIUTOJIOTHU W SMOPHOJIO-
ruu: yaebHoe nocodue
11. | PykoBoxctBo mo rmcro- | L. T. Axmaes [u ap.] ; mox pen. P. K. Hanunosa. | CI16. : CrnerJlut, | 10
[Tocobue. c.
PykoBonacTBO 110 THCTO-
Joruu: B 2-X T. [Dnek-
TPOHHBIN pecypc]
12. | OmOpuorene3 uyenoseka | KatomoB ®@.A., Myp3abaeB X.X., @aznpiaxmero- | Yda : J(uzaitn 128 -
U aHOMalnuW pasBuTHus : | Ba M.AL. [omurpagCepsrc,
yueOHoe rocobue 2011.-31c.
13. | Atnac no rucronoruu u | Anmazos U. B., Cyrynos JI.C. M. : Menunusa, | 396 50
SMOpHOJIOTHH: Yy4el. TMOo- 1978. - 543 c.

cobue



http://www.studmedlib.ru/book/ISBN9785970438916.html
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Ymenus, Hagwiku nipno6-
HanmenoBanue | 3Hanus, Komnerenuu,
HaumenoBanue puoOpe-TEHHbIC pETEHHBIE ITPU IHoanuce
npenaie- IIOJIy4YE€HHBIE npu PUOOPETCHHBIC
npearie- o Ip1  U3y4e-HUU A3Y4YECHUU 3aBEQYIOLIETO
o CTBYIOLLIEU A3yYEeHUU Ipeale- pu A3Y4YECHUU
CTBYIOLIIEU o o IIpea-1IEeCTBYIO- [IPEaIEeCTBYIO- . | mpename-
y4eOHOM CTBYIOLLIEU . . MPEAIIECTBYIOIIEN "
Kadeapol meu JUC- IEN TUC- CTBYIOLLIEU
JTUCHUILIMHBI JACIATIIIMHBI JTUCHUTIIAHBI .
[UILJIMHBI [UILJIMHBI Kadeapoi
14. | CpaBHUTEIBHO- ®. A. KaromoB, Ya, 2010.-25¢c. |24
TUCTOJIOTHYCCKasL M. 5. ®asnslaxMeToBa.
XapakTepUCTUKa TKaHEH
0€eCI03BOHOYHBIX 51
[TO3BOHOYHBIX JKMBOTHBIX
(HM3MIUX W BBICIIUX).
CemencTBO
OJHOKJICTOYHBIX nu

MHOTOKJICTOYHBIX :y4e0.-
METOJI. Hocodue

Cemectp Ne 3
1).3agaun 1 METOBI COBPEMEHHOM TMCTOJIOTUU.

2).ITonsiTre 0 rUCTONIOTHYECKOM MpenapaTe. TeXHHKa MPUroTOBICHUS TUCTOIOMUECKUX TperaparoB.
3).OcHOBHBIE BUIBI MUKPOCKOIIMH, IPUMEHSIOIIUECS TPU U3YUYEHUH OMOJIOTUYECKIX 0OBEKTOB.

3).CrnenuanbHbie BUIBI MUKPOCKOITHH.

IIpumepHasi TeMaTHKa KOHTPOJbHBIX BOIIPOCOB

4).CnernuanbHble METOJIbI TUCTOJIOTHUECKUX UCCIEIOBAHMIA.
5).MeToapl KOTUYECTBEHHOTO aHAIN3a B TUCTOJIOTHH.

6).IIpaBuiia paboThl CO CBETOBBIM MUKPOCKOTIOM. CrienuaibHbIe BUAbI MUKPOCKOIIHH.
7).Ilpuntumn paboThI 3JIEKTPOHHOTO MUKPOCKOMa. TeXHUKA TPUTOTOBICHUS MPETapaToB I SJIEKTPOHHON MHUKPOCKOITHH.

IIpoToKoJIbI cOriacoBaHus padoyeil mporpaMMbl AMCUUIIMHBI LlUTOT0THA C APYTUMHU TUCHUILUIMHAMY HAIlpPaBIICHHUS OATOTOBKHU



buomorus

Kadenpa
ounonoruu

O MHOTOypOBHEBOM
MIPUHITUTIE
CTpPOCHUS
YEeJI0BEYECKOTO
Tena Kak
OMOJIOTUYECKOTO
o0BbeKTa u
HEPaAPXUUECKOU
CBSI3SIX BHYTPH HETO

O

B3aMMOOTHOUICHUSX
CTPYKTYPBI u
byHKIIHA

OPUMEHUTEIBHO K
TOHKOMY CTPOEHHIO

YeJIOBEYECKOT0
Tena JUIS
MOCJIEAYIOIIETO
W3yUYeHUS 1704
U3MEHEHUN pu
pa3BUTHH
3a00J€BaHNl HW B
npoiiecce 170.9
JIYCHHUs, 00 3Tamax
pa3BUTHS
YeJIOBEYECKOr0
opraHu3Ma "
MIPUCYIITUX UM

0COOEHHOCTAM

II0JIb30BaThCS
y4eOHOIH,
Hay4YHOW,
Hay4HO-
HOIYJISIPHOU
JUTEPaTypOHu,
CETBIO
HNurepner,
paboTaThb c
YBEJIUYUTEIILHO
71 TEXHUKOU
(MHKpOCKOTIaMH,
ONTHUYECKUMU H
IPOCTBIMU
JyTIaMM)

MUKPOCKOTIUPOBAHHUS
u YTEHUS
IpenapaToB; YTCHUS
Mukpodororpaduii u
PHUCYHKOB,
COOTBETCTBYIOIINX
yKa3aHHBIM
npernaparam;
M0JIb30BaHNE
Hay4YyHOU
JIATEPATYPOH 51
HaIMCaHNe
pedepaToB o
COBPEMEHHBIM
HAy4HBIM
npobiemMam

OIIK -2,
[TK-1

BukTopoBa
T.B.




CTPOEHHUSI  KJIETOK,
TKaHE M OpPraHoB,

(bU3HOIOTHYECKON
u pernapaTuBHON
pereHepanuu
dusuka Kadenpa Ctpoenue Paznuuath UreHnue OIIK -2, Kynpeiiko
MEIMIMHCKON | KJIETOYHOU CTPYKTYpPBbI mukpodoTtorpaduii u | I[1K-1 AA.
(036370974 ¢ | MeMOpaH#lI, MeMOpaHbI PHUCYHKOB
KypcoM TPAHCIIOPT BEUIECTB KJIETOYHOM
nHpOpMATUKU | Yepe3  KJICTOUHYIO MeMOpaHbl,
MeMOpaHy M0JIb30BAHUE
Mukpodororpaduii u
PUCYHKOB
KJIETOYHOU
MeMOpaHBbI

6. MaTepuajbHO-TeXHUYeCKasA 0a3a, He0OXoAUMasI ISl OCYIEeCTBJIEHUS 00pa30BaTeJIbLHOI0 Mpolecca Mo NpakTuke (MOAYJI10)

- YyeOHas rucronorudeckas jadbopaTopus

- Muxkpockomnsl: yueOHbIe; 1a00paTOpPHbBIE UCCIIEA0BATENBCKUE

- MukpoBu30pHI
- MuxkpodoTtona

- MuKpOTOMBI: CAaHHBIE, POTOPHbIE

- Kpuocrar
- Tepmocratsl
- PH-merpm

CaJKHu

- AHanuTHyeckue BEChl
- KomnbroTepsl ¢ mpeaycTaHOBICHHBIM IPOTPaMMHBIM 00€CTIeYeHUEM
- MynbpTuMenuiiHbIE TPOEKTOPHI
- DnexkTpoHHBIe 00pa30BaTENbHBIE PECYPCHI (TECT-KOHTPOIH, MPE3CHTAIIMU K JIEKIUAM, 00ydaro-11e MporpaMmBbl)
- XuMmuueckas rnocyjaa



- XUMHYECKHE PEaKTUBBI: KHUCIOTHI, IIEJI0UYH, COJTH, OPTaHMUYECKUE PACTBOPUTEIH U T.1.
- I'mcronmoruueckue KpacuTenu

- YueOHBIE CTEHIBI

- Ilmakatsl, TaOIHAIBL

- Cnaiimockon BUACOMaruHuTohoH

- Buneo- u DVD npowurpsisarenu

- Jlocku

- Habop MUKpPOCKOIIMYECKUX MPENAPATOB IO [IUTOTOTHH.

- Habop Mukpockonmuueckux mpenaparoB M0 OOIIEH THCTOOTHH.

- Habop Mukpockonuueckux npenapaToB M0 YaCTHOM I'MCTOJIOTHH.

- HaGop MukpockonmuuecKkux mpenaparoB 10 SMOPHUOIOTHH.

- Habop neMoHCTpallMOHHBIX MPENapaToB MO BCEM pa3jieiaM I'MCTOIOTHH.
- Habop anexTpoHHBIX MEUKpOQoTOrpaduit

OoOpa3oBaresibHbIE

BusyanusupoBaHHble 3a1aHUS

HHTepakTHBHOE TECTUPOBAHUE

3amanus B TeCTOBOM popme

CuTyaloHHBIE 3a/1a41 C IPAKTUYECKON HAIIPABICHHOCTHIO

Co3naHue cTyIeHTaMu JEKTPOHHOTO alb00OMa TMCTOIOIMYECKHX MpenapaToB
Berpeun ¢ npenoaaBarensiMy M y4€HbIMU IPYTHX BY30B

IIpumeps! HHTEPAKTUBHBIX (GOPM H METO10B IPOBEACHHS 3AHATHIL:
JMarHOCTUKA MUKPOTIPENApaToB 110 KOMITbIOTEPHBIM N300pakeHUsIM,

on-line TpaHCIAIMS MUKPOU300pakeHUI HEMOCPEICTBEHHO C MUKPOCKOIIA Ha SKPaH,
JIeMOHCTpanus BUACO(UIBMOB 110 TEMATHKE 3aHATUN U yUeOHBIX IMpe3eHTaluN

6.2. CoBpeMeHHbIe TpodeccuOHANbHBIE 0a3bI JaHHBIX, HH(POPMAIHOHHBIE CIIPABOYHBIE CUCTEMbI

http://www.studmedlib.ru/ - wmHOrompodmisHbi o00pa3oBarenbHblil pecypc "KoHCynbTaHT cTyZeHTa" SBISETCS 3JIEKTPOHHO-OMOIMOTEUHON
cucremoii (3BC), mpenocrasisomeii focTyn yepe3 ceTb MHTEepHET K ydeOHOU JUTeparype W JOMOJHUTEIbHBIM MaTrepuajaM, B TOM YHCIE ayauo,
BUJICO, AaHUMAIIUU, MHTEPAKTUBHBIM MaTepHajiaM, TECTOBBIM 33aHUSM H .



https://www.studentlibrary.ru/

http://e.lanbook.com - >37eKTpOHHO-OMONMOTEYHAs CHCTEMa H3JaTeNbCTBA «JIaHb» - pecypc, BKIIOYAOMIMN B ceOsl SJIEKTPOHHBIE BEPCHUU KHHT
U37aTenbCcTBa «JIaHb» U APYruX BEAYIIUX U3/1aTebCTB YUeOHOMH JINTEpaTyphl 0 €CTECTBEHHBIM U TYMaHUTapHBIM HayKaM.

https://www.books-up.ru/ - snekrpoHHO-6ubMoTeuHas cucrema «bykamy» - 370 HOBBIN (hopMaT OMOIUOTEUHOM CUCTEMBI, B KOTOPOIl COOpaHbl KHUTH
MEIUIUHCKON TeMAaTUKU: 3JICKTPOHHbBIE BEPCUM KaY€CTBEHHBIX IEPBOMCTOYHUKOB OT BEAYIIUX U3ATEILCTB CO BCETO MHpA.

https://rusneb.ru/ - npoext Poccutickoit rocynapcrsenno 6ubnuoreku. Haunnas ¢ 2004 r. [Ipoext HanmonansHas snexkrporHas ouommoreka (HOB)
pa3pabaThIBaeTCsl BEAYITUMHU POCCHMCKUMH OMOIMOTEKaMU MPH MoiepKke MuHUCTEpCTBa KyIbTyphl Poccuiickoit @eneparuu. OcHoBHas nenbs HOb
- obecneunTh CBOOOMHBIN mocTyn rpaxaaH Poccuiickoit denepanmy KO BceM HM3JaHHBIM, M3aBAEMbIM M XpaHSAIIUMCA B (POHIIAX POCCHUUCKHUX
OMOIMOTEK U3IaHUAM U HAYYHBIM paboTaM, — OT KHUKHBIX TAMATHUKOB UCTOPUU U KYJBTYPHI JO HOBEHIIINX aBTOPCKUX MPOU3BEACHUM.

https://www.ras.ru/ - 3IeKTpOHHbIE BEPCUU KOJUIEKIHH KypHa10B «Poccuiickoii akagemun Hayk» (PAH)

https://dlib.eastview.com/ - xoymekmus xypHaioB «MeaunuHa U 37paBooxpaHeHue» Ha tuiatrgopme kommannu MBUC. B komnmekmuio BXomsT
JKypHAJTbI KaK 3a TEKYIIUH IO/, TaK ¥ apXUB HOMEPOB.

http://ovidsp.ovid.com/ - MOTHOTEKCTOBAasT KOJUIEKIMS KYPHAJIOB OT BEAYILIETO MEXAYHAapOAHOIO0 MEIMLMHCKOro u3mareinbcrBa LWW, B KoTOpbIX
nyOJIMKYIOTCS aKTyallbHbIE HCCIEIOBAHUS U MaTEPUAIIbI 110 PA3IMYHBIM 00JIACTSIM MEIULIUHBIL.

https://link.springer.com/ - MOJHOTEKCTOBas KOJUJIEKIUSA DSJICKTPOHHBIX KHUT W TOJHOTEKCTOBAs MOJUTEMATHYECKas KOJUICKIHUS KYypPHAJIOB
u3marenbcTBa Springer Nature Ha aHTTIUHCKOM SI3BIKE TI0 PA3JIMYHBIM OTPACIISIM 3HAHUM.

http://onlinelibrary.wiley.com - moJTHOTEKCTOBBIE KOJIJICKIIUU, KOTOPBIE BKIIIOYAIOT B ceOs KaK TEKYyIIHE, TaK M apXUBHBIC BBITYCKU U3 Ooliee 4eMm
1700 >xypuanoB usnarenbctBa John Wiley & Sons, Inc., oxBaTbeiBaromme Takue 0OJACTH KaK T'yMaHHUTapHBIC, €CTECTBEHHBIC, OOIECTBEHHBIC H
TEXHUYECKHUE HAYKH, a TAKXKE CEITbCKOE X031CTBO, METUIIMHY U 3/[PABOOXPaHECHHE.

https://www.cochranelibrary.com - 6a3b1 qanHBIX KOKpeitHOBCKOH OMONIMOTEKH MPEIOCTaBISIOT WH(OPMAITUIO M JI0KA3aTeIbCTBA IS MOICPKKH
pelieHui, MPUHUMAEMbIX B MEIUIIMHE M APYTUX OOJACTAX 3APaBOOXPAaHEHHUs], a Takke WHOOPMUPYIOT TeX, KTO MOTydaeT MEIAUIIMHCKYIO TTOMOIIIb.
Pecypc mo3Bomsier HaiiTh mHOOpMAIUMI0O O KIMHUYECKUX HCIBITAHUAX, KOKPEHWHOBCKUX 0030paxX, HEKOKPEHHOBCKHX CHCTEMAaTHYECKHX 0030pax,
METOI0JIOTUUECKHUX UCCIIETOBAHMIX, TEXHOJIOTHUYECKUX U SKOHOMUUYECKHUX OIICHKAX IO OMpPEACICHHON TeMe W 3a00JIEBaHMIO.

https://www.orbit.com/ - 6a3a TaHHBIX MATEHTHOTO MOMCKA, O0BbEIUHSAIOMAs HHPOpPMaLUIO 0 Oojee yeM 122 MUIUTMOHAX MATEHTHBIX IMyOJIUKAIIM,
nojay4yeHHyto u3 120 MeXTyHapOAHBIX NMAaTEHTHBIX BEIOMCTB, BKItouas Pocllarent, BcemupHyto opraHu3aifio MHTEUIEKTYyaabHOH COOCTBEHHOCTH
(BOUC), EBponeiickyo MaTeHTHYIO OPTaHU3ALHIO.

http://search.ebscohost.com/ - MOJHOTEKCTOBASI KOJUIEKIMS, KOTOpasi BKIOYaeT 144 37€eKTPOHHBIE KHUTH OT BEIYIIMX HAYYHBIX U YHUBEPCUTETCKUX
U3JIaTENIbCTB U OXBATHIBAET BCE AUCLMILIMHBL, U3y4aeMble B METUIIUHCKOM BY3e€.



http://e.lanbook.com/
https://www.books-up.ru/
https://rusneb.ru/
https://www.ras.ru/
https://dlib.eastview.com/
http://ovidsp.ovid.com/
https://vk.com/away.php?to=https%3A%2F%2Flink.springer.com%2F&post=187479328_435&cc_key=
http://onlinelibrary.wiley.com/
https://www.cochranelibrary.com/
https://www.orbit.com/
http://search.ebscohost.com/

https://nmal.nucleusmedicalmedia.com/home - 6a3a n3o6paxenuii Nucleus Medical Art Library (NMAL). Co3nannas Nucleus Medical Art, NMAL
COJICPKHUT PACTYIIYIO KOJUICKLIHMIO BBICOKOKAYECTBEHHBIX WLUIIOCTpAlMA M aHUMAIUi, H300paKalolMX AaHaTOMHUIO, (PU3HONOTHIO, XUPYPIHUIO,
MATOJIOTHI0, OOJIE3HU, COCTOSIHUS, TPABMBI, SMOPHOJIOTHIO, TUCTOJIOTHIO U IPYTHUE MEIUIIUHCKHIE TEMBI.

www.jaypeedigital.com - komrekcHas atpopmMa MEAUIUHCKUX PECYPCOB IS CTYJCHTOB, MIPEToiaBaTelNeil, HayYHbIX U MEIUIIUTHCKIX paOOTHHKOB
oxBarbiBaeT Oosiee 60 MEIUIIMHCKUX CIIEHMAIbHOCTEH, BKJIOYAash CMEXKHbIE O0JIaCTU — CTOMATOJIOTHIO, yXOHA 3a OOJIbHBIMH, (U3UOTEpaIuio,
dapmakomnoruto. [udpposoit kouteHT JAYPEE DIGITAL conmepkuT KIMHUYECKYIO JMArHOCTUKY, JabOpaTOpHBIC HCCIIEIOBaHUS, COBPEMCHHBIC
XUPYpPruvecKue Mpoueaypbl, KIMHUYECKHE METO/IbI OT JIYUIIUX CIEHUATNCTOB OTPACIU IO BCEMY MUPY.

https://eduport-global.com/ - snekTponHas Oubiaroreka MeaunuHckou urepatypbl oT CBS Publishers & Distributors Pvt. Ltd., onHoro u3 Bemymmx
n34aTcCIbCTB Ha HHHHﬁCKOM Cy6KOHTI/IHeHTe, HU3BECCTHOI'O CBOMMH Ka4Y€CTBCHHBIMU y‘IeGHI/IKaMI/I no MCIAUIUHCKHM HAyKaM W TCXHOJIOTUAM.



https://checklink.mail.ru/proxy?es=exHmnlxy3utBdsCYJDqFeZOZFWOuwDvp9wm5qJEUVhc%3D&egid=L%2FrdsAxRhd81DkibA7EUg08rjDdTK3Z5vMTejbDPkMM%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Fnmal.nucleusmedicalmedia.com%252Fhome%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D3%26s%3D4ce9994701945543&uidl=16989000301521201267&from=alexandra@books-up.ru&to=nataponi@mail.ru&email=nataponi@mail.ru
https://www.jaypeedigital.com/home
https://eduport-global.com/

6.3. JIuneH3noHHOe U CBOOOJHO PACIIPOCTPaHsieMOe POrpaMMHoOe

06ec11eqe}me, B TOM YMCJI€ OT€YE€CTBCHHOI'0 MPOU3BO/JICTBA

Ne /1

HanmenoBanue

Onucanue

Ko-Bo

TlocTtaBiuk

I'ne ycranoBneHo

IIpaBa Ha mporpammy Uit
OBM KOpIIOpaTUBHAas
JULEH3US Ha
crernuaIbHbIi Habop
MIPOrPpaMMHBIX TMPOAYKTOB
Microsoft Desktop
School ALNG LicSAPk
OLVS E Y
AcadenicEdition
Enterprase

Onepanuon
Has
cucrema
Microsoft
Windows +
oduCHBII
MaKeT
Microsoft
Office

200

000 «Codrnaitn

Tpetin»

Kadenper U
NOpa3cIICHUs
YHusepcurera

IIpaBa Ha mporpamMmy mJIs
OBM nHabop BeO-cepBUCOB,
IIPEIOCTABIIAIOINX JTOCTYII
K pa3jIM4HbIM IIpOrpaMMaM
U yclIyraM Ha OCHOBE
1aThOpMBbI Microsoft
Office nmna oOpa3oBaHuUs
Microsoft Office 365 AS
for faculty - Annually

Opranuzan
ns BKC
Microsoft
Teams

25

000 «Codrnaitn

Tpetia»

JlexmoHHEBIE
ayAUTOPUU

Kadenper U
NOpa3cIICHUs
YHusepcurera

[IpaBa Ha mporpammy mJist
OBM cucrema
AHTUBUPYCHOU 3aIIUTHI
MIEPCOHAIBHBIX
KOMIIBIOTEPOB Dr.Web
Desktop Security Suite
KommnekcHag 3ammura  +
enTp ynpaBneHus

AHTUBHPYC
Has 3aImuTa
(poccuiicko
e [10)

1750

000 «CodTnaitn

Tpeng»

Cepsepa, kadenpsl 1
HOpa3IeICHUs
YHusepcurera

[IpaBa Ha mporpammy mJist
OBM cucrema
AHTUBUPYCHOU 3aIIUTHI
pabounx CTaHIIUNA u
(aitnoBbIx CEPBEPOB
Kaspersky Endpoint
Security nas OusHeca —
CrangapTHbIi Russian
Edition. 500-999 Node 1

year Educational Renewal

AHTUBHpYC
Hasl 3aImuTa
(poccuiicko
e [10)

450

000 «CodTtmnaitn

Tpeng»

Kadenpor u
NIOAPAa3ACIICHUs
YHusepcurera




License

[IpaBa Ha mporpammy mJist
OBM Odwucnoe
MPOrpaMMHOE
obecrneucHUe
CrangapTHbIi

MoiiOdmuc

OducHbrit
naKeT

(poccuiicko
e [10)

120

000 «Codrnaitn

Tpetin»

Kadenpor "
noJipa3ziesieHus
YHuBepcurera

IIpaBa Ha mporpamMmy aJs
O9BM OnepannonHas
cucTemMa TUIS
00pa3oBaTeNbHBIX
yupexaeHuii Acrpa Linux
Common Edition

Onepanuon
HasAa
cucreMa
(poccuiicko
e [10)

40

000 «Co¢rnaiin

Tpeno»

Kadenpsr U
MIOAPAa3ACIICHUS
YHusepcurera

IIpaBa Ha mporpamMmy mJIs
OBM Cucrema KOHTEHT-
¢dbunpTparuun SkyDNS

PuinbTpanu
s
WHTEpPHET-
KOHTEHTa
(poccuiicko
e [10)

000 «Co¢rnaiin

Tpetia»

Cepsep

[IpaBa Ha mporpammy mJist
5BM Cucrema TUTS
OpraHu3aIu U
MIPOBEACHUS BeO-
KoH(pepeHIwii, BeOUHAPOB,
MacTep-kiaccoB Mirapolis
Virtual Room

Opranu3zarn
uu BeO-
KOH(]epeHIr
Hi,
BEOMHAPOB,
MacTep-
KJIACCOB
(poccuiicko
e [10)

000 «Codrnaiin

Tpetin»

Cepsep

IIpaBa Ha mporpamMmy mJIs
O9BM Cucrema
JUCTaHLIMOHHOTO
oOydeHus
Moodle 3KL

Pycckuii

Y4eOHbIit
noprai (B
CoCTaBe
6)(0]@
BI'MY)
(poccuiicko
e [10)

«Codrnaiin
Tpeng»

XOCTHUHT Ha
BHEIIIHEM pECypCe

[IpaBa Ha mporpammy mJist
O5BM "AUC «BUT:
Ynpasienue By3om»"

DJIEKTPOHH
BII IEeKaHaT
(B cocTaBe
SUO0C
BI'MY)

Kommanus

«ITepBbiit BUT"

Cepsep




(poccuiicko
e [10)
(poccuiicko
e [10)

IIpaBa Ha mporpamMmy mJIs
O9BM «1C-burpukc:
BuyTrpennuii noprali
yueOHOro 3aBeJeHusD
(aeorp. KOJI-BO
MoJIb30BaTesei)

Kopnopatu
BHBII
noprai (B
COCTaBe
OUOC
BI'MY)
(poccuiicko
e [10)

—_—

000 «B36CodT»

Cepsep

[IpaBa Ha mporpammy mJist
OBM «1C-butpukc:
YnpasiaeHue caitom -
IKCnepT»

[IpaBa Ha mporpammy mJist
OBM «1C-butpukc:
Caiir y4eOHOoro
3aBeJeHUsD)

Caiit OO (B
COCTaBe
3UNO0C
BI'MY)
(poccuiicko
e [10)

000 «B36CodT»

XOCTHHT Ha
BHEIITHEM pecypce

000 «B36CodT»

XOCTHHT Ha
BHEIITHEM pecypce

IIpaBa Ha mporpamMmy mJIs
5BM MIaKET TUTS
CTAaTHUCTHYECKOr0 aHalim3a
Statistica Basic Academic
for Windows 12
Russian/12 English

IIpaBa Ha mporpamMmy mJIs
5BM MIaKET TUTS
CTaTUCTHYCCKOTO aHaln3a
Statistica Basic Academic
for Windows 10
Russian/13 English

[IpaBa Ha mporpammy mJist
OBM MaKeT TS

ITaker pmng
CTaTHCTHYE
CKOT'0
aHajau3a
JTAaHHBIX

10

000 «Codrnaitn
Tpetin»

Kadenpa
0OIIIECTBEHHOTIO
3JI0POBBS u
OpTraHu3aIuu
3JPaBOOXPaHCHUS

11

000 «Codrnaitn
Tpetin»

Kadenpa
SMUIEMHAOJIOTUA — 3
IIT.,

Kadenpa
naro¢usnonoruu — 4
IIT.,

Kadenpa
SMUIEMHAOJIOTUA — 3
IIT.,

Kadenpa
dapmakomorun — 1
IIIT.

000 «CodTtmnaitn

Kadenpa
HOPMAaJIbHOU




CTaTHCTHYECKOTO aHajn3a
Statistica Basic Academic
for Windows 13
Russian/13 English

Tpetia»

dbusnonornu — 4 mr.,

Kadenpa
CTOMAaTOJIOTUU
JIETCKOT'0 BO3pacra u
OPTOJIOHTHUM — | TIT.

IIpaBa Ha mporpamMmy aJIs
5BM MIaKET TUIS
CTAaTHCTHYECKOr0 aHalim3a
Statistica Basic Academic
for Windows 13
Russian/13 English

IIpaBa Ha mporpamMmy mJIs
5BM MIaKET TUTS
CTaTUCTHYCCKOTO aHalln3a
Statistica Basic Academic
for Windows 13
Russian/13 English
(ceteBas)

75 000 «CodtnaitaKadenpa
Tpetia» MEIUIIMHCKON
bu3uKu
50 000 «Codtnaita|Cepsep

Tpetin»
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