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1. IEJH A 3AJAYM OCBOEHMS JUCHMILIMHBI (MOJTYJIST)

1.1. Leab ocBoOeHMs AUCHUILUTHHBI (MOAYJIs1) « DYHKIIMOHAIbHAsSI MOP(doJiorus
KJEeTKH». CPOPMHUPOBATH y CTYACHTOB 0a30BBIX 3HAHUH O CTPOCHUM M (PYHKIHIX KICTKH,
CTPYKTYpHOM 0a3uce KIIETOYHOTO MeTab0JIM3Ma, 0COOEHHOCTAX (YHKITMOHUPOBAHUS KIETOUYHBIX
CTPYKTYp, a TaK)K€ O COBPEMEHHBIX METOJIaX MX BU3YaJIU3allMU C MMOMOIIBI0 MHUKPOCKOIUYECKOM
TCXHUKU.

1.2. 3aaun 0CBOEHUS JUCIHUNJIMHBI (MOIYJIsA):

- O3HAaKOMUTH CTYIIGHTOB C MI/IKpOCKOHI/I‘-IeCKI/IMI/I METOAaMHU HUCCIICAOBAHHUA KIICTKH MU HUX
BO3MOXXHOCTSIMH, IIUTOJIOTMYECKMM CTPOCHHEM KIIETKH M COOTHECEHHEM ITUTOJOTHYCCKHX
CTPYKTYP C MAaKpOMOJIEKYJIIPHBIMHU aHCAMOJISIMH U UX (DYHKIIMOHUPOBAHUEM;

- M3YyYUTh CTPYKTYPHBIC OCHOBBI ITUTO(MHU3MOJOTHYECCKHX IPOLECCOB W WX BU3YAIHM3AIMH C
MOMOIIBIO  AJICKTPOHHOTO MHKPOCKOMNA; YTCHHE H paciiu@poBKa JJIEKTPOHOTpAMM U
UICHTU(PUKAIIMEH KICTOUYHBIX CTPYKTYP.

2. MECTO JUCIIMIIJIMHBI MOAYJIsI) B CTPYKTYPE OIIOII

2.1. Y4yebHasa qucuMiuinHa (MoayJib) «@yHKIUOHAIBLHASA MOP(OIOrus KIETKH»
OTHOCHUTCS K 4acTH, popMupyemasi y4yaCTHUKaMU 00pa30BaTeIbHbIX OTHOIICHUHN U U3y4aeTcs B 7
CEeMECTpE YETBEPTOro rojia 00y4deHusl.

2.2. Jasi u3ydeHMsl JAHHOM Y4eOHOW JUCUMIUIMHBI (MOAYJIsI) He00XOIAMMBI
cjeaAyole 3HAHNS, YMEHUS U HABBIKH, (popMHUpyeMble NpeJlIecTBYOIMMHI Y4eOHbIMU
AUcUUIIMHAMH (MoayJasimu): buoxumus, Lluronorus.

3Hanun:

. MIPUHIUIIOB KJIETOYHOM OpraHU3alMu IPOKAPHUOTUYECKUX M IYKAPUOTUYECKHUX
OpraHU3MOB, MOJIEKYJIIPHOM OpraHU3allii BUPYCOB YE€JIOBEKa, )KUBOTHBIX, PACTEHUN U OaKTepHii;

Ymenus:

. UCIOJIb30BaTh 0a30Bble 3HAHMS U HABBIKU MPAKTUYECKON pabOThl AJIs peIIeHUs
HCCJIEI0BATEIBCKUX MPOPECCUOHANBHBIX 3a/1a4 B CBOEH AEATEIbHOCTH;

. BJIAJI€Th METOJaMHU IIUTOJIOTMYECKOrO aHallM3a M CTAaTHCTUYECKOH 00paboTKu
JIAaHHBIX;

HaBbiku:

. JEeMOHCTPHpPOBAaTh  YMEHHME TMojdydaTb W 0000mars HHQOpMaIUI O

3aKOHOMCPHOCTAX CTPYKTypHOﬁ u (bYHKI_[I/IOHaJIBHOﬁ OpraHu3allii KJICTOK BBICIIHUX W HU3IMIUX
JKMBBIX OPTraHHU3MOB, BSaI/IMOI[efICTBHH KJICTOK MCKIY CcO00H M MEKKJICTOYHBIM B€IICCTBOM.

2.3. Iocaenywommue ydeOHbIe TUCHMIUIMHBI (MOAYJM) U (MJIH) NMPAKTHKH, IJsI
KOTOPBIX HeO0XOAUMBbI 3HAHUS, YMEHHs, HABBIKH, (QopMupyeMble IAHHON Yy4eOHOU
aucuumInHoi (MoxyJem): Teopus sBomonny, BHOTOTHS pa3sBUTHS U pa3MHOXKCHHS.

3. INIAHUPYEMBIE PE3YJIbTATBI OB YYEHUS IO IUCHUILIMHBI (MOIYJIS)

[Iponecc u3ydeHHs AUCHUILIMHBI HAIIPaBIeH Ha (JOPMUPOBAHHE HIIEMEHTOB CJIETYIOIIUX
komneTeHIMid B cooTBeTcTBUU ¢ PI'OC BO (ypoBeHb NOATOTOBKM KaJpOB  BhICIIEH
kBamudukanun) u OI1 BO no naHHOMY HaIrpaBieHUIO MOATOTOBKH (CHEIMATbHOCTH):

a) npodeccuonaibubie (IK): ITK-1

Tabauna 1 - lekomno3nnus pe3yjabTaTtoB 00y4eHU s
Kox n [Tnanupyemsble pe3yapTaThl 00ydeHuUs 110 AUCHUILUIMHE (MOAYIIIO)

HaUMEHOBaHUE 3nats (1) Yumers (2) Bnaners (3)




KOMIICTCHIIUHN

IIK-1 Crocoben
HCIIOJIB30BAaTh B
npodeCCHOHATbHON
JEATEIbHOCTH
COBPEMEHHBIE OCHOBBI
bapmarnuu u
paszpabaThIBaTh
CTpaTeruu B 00J1acTu
HUCCIEeN0BaHUN
JICKapCTBEHHBIX
CpeNCTB

IIK-1.1. 3HaeT OCHOBHEIC
TEPMHHBI ¥ TIOHSATHS
dhapmarnuu,
MOJICKYJISIPHO-KJIETOYHBIE
OCHOBEI J€HCTBUS
JIEKAPCTBEHHBIX CPEJICTB
Ha OpraHu3M;
pacrpeeneHue,
MIpEBpAIICHUS 1
BBLIBCJICHHUC
JIEKapCTBEHHBIX CPEJICTB
U3 OpraHu3Ma,
MeXaHU3MBbI BO3IEHCTBUA
Ha OpraHu3M, X
(buznoIIOrNYecKue U
OMOXMMHYECKHE OCHOBEI.

[IK-1.2 Ymeer
[IPOBOJUTH UCCIIEI0BAHUS
JIEKapCTBEHHBIX CPEJICTB;

JienaTh BEIOOD

IpernaparoB B
COOTBETCTBUHU C 3a/layaMu

HCCIICIOBAHMIA;

paccuuTHIBaTh JO3HI,

00BbEMBI BBEIEHHS,
OLICHUBATh
3¢ PeKTUBHOCTH

JIEHCTBHSI IIPENapaToB
HABbIKAMU MPABUILHOTO
BbIOOPA U IPUMEHEHUS

(hapMaKoIOru4ecKux

IIPEnapaTos,

I1K-1.3 Bnaneer
(umeer
MPAaKTUYECKUI
OIIbIT) HaBBIKAMU
pa3paboTKu
CTpaTeruu B
obnactu
UCCIIEI0BAHUI
JIeKapCTBEHHBIX
CPEJCTB, €€
3¢ PeKTUBHOCTHU B
COOTBETCTBUHU C
MOCTaBIEHHBIMH
3a/la4aMu

4. CTPYKTYPA U COIEP)KAHUE TUCLUATIIUHBI (MOIY.JIST)

O0beM AUCUUILTUHBI (MOAYJS) COCTaBIsET 2 3a4eTHHIC €OUHUIIBI, 72 yaca, U3 Hux 18
YacoB MPUXOIMTCSA Ha KOHTAKTHYIO pabory ¢ mpemnogaBareiieM (18 yacoB — mpakTHUYECKHUE
3aHATHUA), 54 yaca — Ha CAMOCTOATEIbHYIO paboTy 00y4arOIIUXCS.

Tabauua 2 - CTpykTypa u cojep:KaHue JUCHUNJINMHBI (MOILYJIs1)

Ne |HanmeHoBaHMe pa3jesna, TEMBI KonTakTtHas|CamocTosT. @OpMBI TEKYILETO
/11 § pabora [pabora KOHTPOJIS yCTIEBAEMOCTH.
g | (Byacax) dopma MpOMeKyTOUHOM
G |3 JIP | KP | CP aTTecTaluu
(no cemecmpam)
1 [Tema 1. Mukpockonuueckue MeTOIbI 7 2| - - 7 Cemunap
M3y4YeHHs KIETOK U TKaHEeH.
2 [Tema 2. Kitetka. XMMHYECKHUI COCTaB. 7 2| - - 8 CemuHap
[TpyuHIMI KOMIIAPTMEHTAIN3ALMH.
3 [Tema 3. buomemOpaHslI. 7 2| - - 8 CeMuHap
4 Tewma 4. Be3aukynsspHBIUTPAHCTIOPT B 7 3| - - 8 Joxumag
KIIETKE.
5 [Tema 5. CtpoeHne puOOCOMH CHHTE3 7 3| - - 8 CeMmuHap
Oenka.
6 [Tema 6. KneTouHbleOpraHOU L. 7 3 8 Cemunap
7 [Tema 7. dnpo. 7 2 7 CeMmunap
HUTOI'O 18 54 3AUYET

VYcnosusle o6o3nauenust: JI — nexus; [13 — npaktuueckoe 3anstue, JIP - nabopatopnas pabota;
KP — kypcoBas pabota; CP — camocTtosarenbHas padorta.

Tadauna 3 - Marpuua cooTHeceHHUsI Pa3/ieioB, TeM Y4YeOHOIl JTUMCUMIUIMHBI (MOaYJIsl) U
(opMupyeMbIX KOMIIETEH U

Kon-Bo KoMmnerenmun
Paznensl, TeMbI TUCITUILTUHBI (MOIYIIS) 4acoB IK-1 0011ee KOJTMYECTBO
KOMITETCHUIUN
Tema 1. MUKPOCKOTIMIECKIE METOIBI N3YUICHHS 9 + 1
KJICTOK U TKaHEH.




Tewma 2. Knetka. Xumuueckuiicoctas. [Tpuaiun 10 + 1
KOMITapTMEHTAIHU3all1H.

Tema 3. BuomemOpaHsbl. 10 + 1
Tewma 4. Be3ukynsipHbI TPAHCIIOPT B KIIETKE. 11 + 1
Tewma 5. CtpoeHue pubocoM U CHHTE3 OelTka. 11 + 1
Tewma 6. KneTouHsle opraHousI. 11 + 1
Tema 7. SAnpo. 9 + 1
HUToro 72

Kparkoe conepxkanue Kaxaoi TeMbl JUCHHILIHHBI (MO1YJIA)

Tema 1. Mukpockonuyeckne MeTOAbl H3y4YeHHUs KJIeTOK U TKaHeH.
MUKpPOCKOIIMYECKUE METOAbl U3Y4YEHHUS KIETOK M TKaHe. Mcropus MHUKPOCKOIIHH.
Pa3HOBHIHOCTH CBETOBOM U DJJEKTPOHHAs MHKDPOCKONMS, METOAbI MOATOTOBKH IIPENapaToB.
KpromeTonsl, 371€KTpOHHO-MUKpOCKOTIYeCcKast ToMmorpadusi. UMMyHOMHUKPOCKOTIHS.

Tema 2. Kiterka. Xumnveckuii coctaB. [IpuHIHN KOMIIapTMEHTATH3AIUH.
Kinerounsle 1 HekieTouHbIe (OPMBI JKM3HU. XUMUYCCKUNA COCTAB KIICTKH, aCHMMETPHS
MOHHOI'0 COCTaBa KIIETKH. Boja, HEOpraHM4eCKHe M MEJIKHE OPraHUYECKHUE MOJIEKYJIbl. THIIbl
MEJIKUX MOJIEKYJ: CTPOUTEIBHBI Marepuaj, UCTOYHUK SHEPIUM; PEryJIsTOPHBIE MOJIEKYJIbI
(ropMoHBI). MakpOMOJIEKYJIBl M HX JBOJIONHS. benku: comepkanne W (QyHKIHH B KIETKE,
CTPOECHHUEU NPOCTPAHCTBEHHAsA Opranu3anus. MUKpOCKOIIUYECKHE METO/Ibl U3YUEHHS CTPYKTYPBI
OEJIKOB.

Tema 3. buomemMOpaHblI.

Crpykrypa u ocHoBHbIe (pyHKIMU. Dochonunuasl. Dochornunepuasl. ChuHrommuenuy.
Crepounpl. Xonecrepos. YrieBojabl B coctaBe MeMOpaH. Dochonunuansiii 6ucnoii. Ilnenku.
3aMkHYyThIEe cepuueckue CTpYKTypbl. Jlunmocomel. Jluddy3uss Menkux MOJEKyl uepes
dochomunuanelii  Oucnoi. MeMmOpaHbl KIETOK. DJIEKTPOHHO-MHUKPOCKOIIUYECKOE CTPOEHHE
KJIETOYHBIX MeMOpaH. AcummeTpus MeMOpaH M IPOCTPAaHCTBA, KOTOPOE OHU OTPaHUYMBAIOT.
TemreparypHasi OABMKHOCTb MOJIEKYI B MeMOpaHax. Tekydects MmeMOpaH. Poib xonectepora.
Teopuss nunuaseix pagroB. CTpykTypa MemMOpaH INpH 3aMOpaKMBAHUHU-CKaJIbIBAaHUU. THIIBI
O6enxkoB B MeMOpaHax kineTkd. WuterpanbHble Oenku. Ilepudepuueckue Oenku. Ilopunsl.
[Tepememnienne OenkoB B MemOpane. DYHKIUM IUIa3MaTHYECKONM MeMOpaHbl. 3aluTHas.
TpancnoptHas. I[loanep:xaHue MOHHOIO COCTaBa KIETKM, OCMOCa M KHCIOTHOCTH. CBs3b C
nurockeneroM. PoOpMHUPOBAHHE COCAVMHEHUM MEXAY KIETKaMU B TKaHAX. B3aumonencrBue c
BHEKJIETOUHBIMU MOJIEKYJIaMH, Nlepeaaya CUTHAJIOB. THIIBI TPaHCHIOPTA yepe3 MeMOpaHy KIIETKH.
[TaccuBHas auddys3us menkux wMoiuekyn. Kanambiuel (mopsl). benku-nepenocunku. ATO-
3aBUCHUMBIN aKTUBHBIA TpaHcnopT. MoHHasg acummerpusa. Hatpuil M xamuid, uX poiab B
HOJIJIepKaHUM HOHHOTO cOocTaBa cpejibl. Mexanu3mbl cenekuuu noHoB. Na+ /K+ -AT®aza. [ukn
padotsl Na / K-AT®azb1. Perynsmus aktuBaoctn Na / KAT®azsr B kierke. Pons Ca u Mg B
kierke. Kanbuuesslii Hacoc — cucrema kanbiueBbix ATda3. PaboTa kanbsuueBoro Hacoca.

Tema 4. Be3ukyJIsipHbIN TPAHCHOPT B KJIETKe.
YapTpacTpyKTypHas XapakTepUCTUKAa TPAHCHOPTHBIX ITY3bIPbKOB. THIIBI «OIYIIEHHBIX»
My3BIPHKOB, «ITIOKPOBHBIE» Oenku. KiaTpuH-onyieHHble My3bIpbKU, MOJIEKYIISIPHbIE MEXaHU3MbI
uxobpazoBanus. [lepeHOC MaKpOMOJIEKYJ € TIOMOIIBIO My3bIpbKOB. DopMUpOBaHHE BE3UKYI U UX
nepeHoc. CiusiHue My3bIPbKOB C 1eneBod MeMOpaHoil. TpaHcnopTHBIE MOTOKH B KIIETKE, UX
HanpaBieHHOCTh. COpTHPOBKa OETKOB, MEXaHU3MBI.

Tema 5. CTpoenune pudocoM u cuHTe3 OesIKa.
JHK u PHK, BO3MOXHOCTh BU3yalu3alluu B AIEKTPOHHOM MuKpockone. Tunsl PHK, ux
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¢yukuuu. Pubocomsr. P-PHK. Ctpoenne pudocom y mpo- 1 s3ykaproT. MexaHus3m cuHTe3a Oenka.
®dopmupoBaHue mnenTtuaHON cBsi3u. COOpka MenTuaHOM Iienu Ha pubdocome. DopMHpOBaHHE
BTOPUYHOM M TPETHYHOW CTPYKTYpHI OCNKOB. YJIBTPacCTPYKTypHBIE XapaKTEPUCTHUKU CHUHTE3a
O6enkoB. «MeMOpaHHBII» M «HeMEMOpaHHBIM» BapHAHTBl CHHTE3a OEJIKOB B KIETKaX.
Oupornazmaruueckuii petukyinym (IOI1P). Crpoenue OIIP: mepoxoBateiii u rmankuit JIIP,
IIPOCTPAHCTBEHHAs opranu3anus. Bapuantsl nutonorudeckoro crpoeHus OIIP npu usmeHeHusx
¢ynkunonanbHOro coctosiHus kietku. Pomp OIIP B knerke. Anmapat ['ombmxu. CtpoeHue u
(GyHKLIMH, 0COOEHHOCTH MPOCTPAHCTBEHHON opraHu3anuu. [IpoueccuHr OenkoB B ammapare
[onbpku: nuc- M TpaHc-ceTh amnmapara [onpmxu. [nukosunupoBanue O6enkoB. Merabonusm
JUINKAJOB M IOJKMCAaxapuaoB B amnmapare [oipmaku. OKcrnopT OelkoB M3 amnmapara [ oibaxu.
CoprupoBka OenkoB. Cekpeuus. Perymupyemast u Heperynupyemas cekpeuusi. Cekpeuus B
SNUTEINATIBHBIX KJIeTKax. M30uparenbHOCTh TPaHCIOPTAa MAKPOMOJIEKYII.

Tema 6. KiteTo4uHbI€ OPraHOU/IbI.

OHA0COMANBHO-TM30COMAaJIbHAS CUCTEMa. DHJOCOMBI, UX THUIIBI, CTPOCHHE W ()YHKIIHH.
CoBpeMeHHass kiaccu(UKalus THUIIOB SHIAOLUTO3a. JIM30COMBL: CTpoeHHE M (DYHKIUH.
Aytodarusi. Ayrodarocomsl. JInzocomsl u maronorus kieTku. [InazmanemMmma u ee Ipou3BOIHBIE.
MesxkieTouHnble KOHTaKThl. I MKokamuke, ero GyHkuuu. Baeknerounsiii marpukc. Kierounas
creHka (obosouka). Tunsl cBs3u kinetok. Aaresus. [Ipocroit koHTakT. MHTepAauruTanuu. 3oHa
ciunanus. 3ambIKarone KoMiulekcbl. Jlecmocomsl. IlleneBunnbiii koHTakT. LluToCckener:
CTpoeHneu (QYHKIMU €r0 KOMIIOHEHTOB, MX BH3yaln3anus. MUKpOQHIaMEeHThI, MUKPOTPYOOUKH
U NPOMEXYTOUHbIE (PUIAMEHTBI: COCTaB U CTpoeHHe. MHUKPOTpYyOOUKH: COCTaB, CTPOEHUE H
¢ynkuuu. LleHTpocomsl (LIEHTPHONN), CTpOSHUE U (QYHKIIMH. BBIPOCTHI KIIETOYHOI MOBEPXHOCTH:
MHUKPOBOPCUHKH, IICEBIONOAMH, (DUIUIONOAMM M JIAMEJUIONOAUU. BBIpOCTHI  KJIETOYHOM
MOBEPXHOCTH, (hopMuUpyIOIIHECs B OTBET Ha BHEUIHHE CTUMYJbl. PECHHYKM M IKTYTHKH.
OHepreruyeckoe oOecreueHHe KIETKU: MHUTOXOHAPHUM, XJIOPOIUIACTBI, IE€POKCHUCOMBI.
ABTOHOMHas cuctema cuHTe3a Oenka. OkucinurensHoe QocdopunupoBanue. llens mepenoca
ANIEKTPOHOB, ee cTpykTypa. OOpa3oBanue AT®. Teopuss XeMHOCMOTHYECKOTO COMPSKEHHS.
CrtpoeHrie W MPOCTPAHCTBEHHAsT OpraHM3alMs CHUCTeMbl (oTOCHHTe3a. Jlpyrue TIacTHIbI, WX
CTpOEHUE U (PYyHKIUH.

Tema 7. Slapo.

CrtpoeHue 1 IpoCTpaHCTBEHHAsI OpraHU3alus Spa, U3MEHEHUS B X0/1€ KJIETOYHOTO IUKJIA.
['nbenp kietku, e€ ¢opmsel. [lopoBble KOMIUIEKCHI sapa. TpaHCHIOPT MOJEKYN Yepe3 sSIepHYIo
0005104Ky. DyXpOMaTWH M TeTepOXpPOMATHUH. SJIEpHBII MaTpUKC. SIApBINIKO: CTpoeHHE U
¢ynkuuu. Cunre3 pubocoM. YmakoBka reHoma. Crtpykrypa xpomocoM. Hutm JIHK, unx
BHU3yaJIN3alUU C

MOMOIIIBI0  JIEKTPOHHOrO0 MHKpockomna. JluddepeHunanbHas oOKpacka XpPOMOCOM.
Knetounslii mMKiI: CTaguu, MHUKpPOCKONHMYECKHME HW3MeHeHus sapa. Kinerounas rubens.
Mopdomnoruueckue XapakTepUCTUKH aloNTo3a M €ro posib B 3MOpHOTEeHe3e U OHTOTeHe3e.
Aytodarus. Hekpo3. Opranuszanusi KIE€TOK B CHUCTEMbl. MHOTOKJIETOYHBIE OpPraHU3MBI.
Crnennanuszanus kietok. TkaHu.

5. METOJUYECKHUE YKA3AHUSI IO NPENOJABAHUIO 1 OCBOEHHMIO
JUCLMILIMHBI (MOLYJIS)

5.1. Yka3zanus Ajs npenogaBartesieil M0 OPraHM3auMU M TNPOBEAEHUIO YYeOHBIX
3aHATHHA M0 TUCHMILINHE (MOIYJIIO)

OcHoBHble (OpMBI y4eOHBIX 3aHATUN O IucHuIuiiHe (Monyinio) «DyHKIMOHANbHAS
MopdoJorusl KIeTKay JIeKIUOHHBIe, JabopaTopHble palOThl. JIEKIMOHHBIE 3aHATHS IO
JUCLUIUIMHE MOTYT NPOBOAUTHCS C MPUMEHEHHEM METOJI0B MHTEPAKTUBHOCTHU, BU3yallU3alluH,
IpOBEpKHU KauecTBa. CeMUHApCKUE 3aHATUS N0 TUCLUIUIMHE MOTYT NIPOBOJUTCS ¢ IPUMEHEHUEM
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HpI/IHI_[I/IHOB pa60T1>1 B KOMaHOax, BI/I3yaJII/I3aI_II/II/I, aHaJIn3a TCKCTOB, INOATIOTOBKH prrIHOBI:IX
MPOEKTHBIX 3aJaHUI U JIp.

5.2. Yka3zaHus 1Jis1 00y4arommXxcs M0 OCBOCHUIO M CUMILTHHBI (MO1YJIIO)

Ha camoctostenbHyto paboTy CTyaeHTa 1o aucuuiinHe «DyHKIHOHATbHAS
MOPGOIIOTHSI KIIETKH» OTBOIUTCS 54 yaca.

OCHOBHO¥ BUJ] pean3allui CaMOCTOSTEIbHOM paOOTHI:

o mpopaboTka ydyeOHoro marepuana (Mo Kypcy JEKIHid, Mo y4yeOHOW W HaydHOU
JTUTEpaType);

o MOKMCK U 0030p HAYYHBIX MyOJIMKAIMN U 3JIEKTPOHHBIX UCTOYHUKOB HAa PYCCKOM
UUHOCTPaHHBIX sI3bIKaX, 023 TaHHBIX;

o HarucaHue peepaToB U JOKIAIOB JIJISI CEMUHAPCKUX M TPAKTUYCCKHUX 3aHATHH.

Ta6auna 4 — Cogepxanue caMOCTOATEIbHOH pad0Thl 00Y4AK0IIMXCS

Bonpocsl, BBIHOCUMBIE HAa CAMOCTOSITENILHOE U3yUCHHE Kon-Bo| ®opmsbl paboTsl
4acoB
e  lcropus MUKPOCKOIHUHU. 7 Cemunap

e  Pa3HOBHMJIHOCTH CBETOBOI U 3JIEKTPOHHAsI MUKPOCKOIIHS,
METO/IbI TOATOTOBKY MTPENapaToB.

e  Kpuomeronsl, 2JIeKTPOHHO-MUKPOCKOIIMYECKasiToMorpagus.
e  VIMMYHOMHKPOCKOIMSL.

e  XMMHUYECKHI COCTaB KJIETKH, ACUMMETPHSI HOHHOIOCOCTaBa 8 Cemunap
KJICTKH.

e  Tumbl MEJIKMX MOJIEKYJI: CTPOUTENIbHBIN MaTepHall, UCTOUHUK
PHEPTUH; PETYIISITOPHBIE MOJIEKYJIbI (TOPMOHBI).

e  MakpoMOJIEKyYJIbl U UX DBOJIIOLIHS.

e  benku: conepkaHue U PyHKIMH B KJIETKE, CTPOSHHE U
[POCTPAHCTBEHHAs OPraHU3allHsL.

MHUKpPOCKONINYECKHE METO bl U3YUEHHSI CTPYKTYPBIOEIIKOB.

o  Dochomunuasl. DochoNUUIHbIN OUCITOM. 8 Cemunap ¢
o  docdoraunepuasl. 3JIEMEHTaMH
e CdunromuenuH. AUCKYyCCUU
e Crepouasl.
e XomecTepo.
e VYrieBoJsl B COCTaBe MEMOpaH
o  Jludgdy3us Menkux Mosekyn dyepe3pochomummuIHbIHI 8 Cemunap ¢
OucIoM. JJIEMEHTaMHU
e  DJEKTPOHHO-MHUKPOCKOIMYECKOE CTPOCHHE KIETOUYHBIX AUCKYCCHUHA

MeMOpaH. AcuMmmMeTrpusi MeMOpaH. CBolicTBa MeMOpaH.

e  Teopus MTUNUIHBIX paTOB.

e  Tumsl 6enK0OB B MeMOpaHax KIICTKH.

e  DyHKIUM IUIa3MAaTHYECKON MeMOpaHBbI.

e  B3anmoneiicTBHE ¢ BHEKJIETOYHBIMU MOJIEKYJIaMU,lIepeaada
CUTHAJIOB.

e  Tumsl Tpancnopra uyepe3 MeMOpaHy KJIETKH.




®  YIbTpacTpyKTYypHas XapaKTepUCTUKATPAHCIIOPTHBIX
1y3bIPbKOB.

e  Tumbl «OMYIICHHBIX» MY3bIPHKOB, «ITIOKPOBHBICHOCIIKH.
e  KiaTpuH-omylIeHHbIE Ty3bIPbKU, MOJIEKYJIIPHBIE
MEXaHU3MBI UX 00pa30BaHMUS.

e [lepeHOC MaKpOMOJIEKYJ C HTOMOLIBIO ITY3bIPHKOB.

e  TpaHcropTHBIEC TIOTOKHU B KJIETKE, UXHAMPABIECHHOCTD.
CoprtupoBka 0€JIKOB, MEXaHU3MBI.

XJIOPOILJIACTHI, IEPOKCUCOMBI.

e  CTpoeHMEe U MPOCTPAHCTBEHHAS OpraHu3alus sapa,
M3MEHEHHMS B X04¢ KJICTOYHOI'O IIMKIA.

DyXpOMaTHH U F€TePOXPOMATHH.

SInepHsbIli MaTpukcC.

Snpeiko: ctpoeHre U GyHKITUH.

YmakoBka reHoMa.

CTpyKTypa XpoOMOCOM.

Knetounslii HUKI: CTaANU, MUKPOCKOTTMYECKHUEN3MEHECHUS
sipa. Kierounast ruGensb.

3M6pI/IOFGH63€ 1 OHTOI'CHC3C.

e  Mopdonornyeckre XapaKTEpUCTHKH Ao TO3a UEro POJib B

e  Ctpoenue pubOCOM y Ipo- M 3YKapHUOT. CemuHap ¢
e  MexaHu3M cuHTE3a OelKa. JJICMCHTaMHU
®  YIbTPacCTPYKTYPHBIE XapaKTEPUCTUKU CHHTE3a0EIIKOB. AUCKYCCHH.
o  «MeMOpaHHBII» U «HEMEMOpPaHHBIN» BapUAHTHICUHTE3a
0EJIKOB B KJIETKaX.
e  DOnpomiazMatuueckuil petukynym (OI1P): mepoxoBaTslii u
rinagkuid OIIP, mpocTpancTBeHHas OpraHu3alus.
e  BapuanTtsl uuronoruyeckoro crpoenus JIIP npu
M3MEHEHUAX (YHKIMOHAIBHOI'O COCTOSTHUS KJIETKH.
e  Ammapar ['onpmpxu. Ctpoenue u GyHKIIMH, 0COOEHHOCTH
[IPOCTPAHCTBEHHOMN OpraHu3aluy.
e [Ipoueccusr 6enkoB B anmnapare ['oJIbpKU: 11C- U TpaHC-
ceTb anmnapata ['onbpku. I uKo3uapoBaHneOenkoB.
e  MeTabonu3M JHUIKIO0B U MOJMCAXAPHIOB Balapare
I"onbmKu.
e DHJIOCOMBI, TUIIBI SHAOLIUTO3a. [{uToCckener. JIn30coMBbl. CemuHnap
[1na3manemMma u €€ npousBoAHbIe. PecHnukn. MUTOXOHIpUH.
e DHJI0COMaJbHO-IM30COMAJIbHAS CUCTEMA. DHIOCOMBI, X
TUIIBI, CTPOEHHE U (PYHKIIUH.
e  CoBpemeHHas Kiaccu(UKaus TUTIOB YHAOIUTO3A.
e  JIuzocoMmsl: cTpoeHue U QyHKIUU. AyTodarus.
AyTO(harocomsl.
e [lnasmaneMma u ee IpOU3BOJHBIE.
e  MeXKIEeTOYHbIE KOHTAKTHI.
e  [IMKOKaJMKC, ero pyHKIUH.
e  BHeksieTOYHBIN MaTpUKC.
e  Tumbl CBSI3U KJIETOK.
e  MukpoduaaMeHTbl, MUKPOTPYOOUKH U TPOMEKYTOUHBIE
(buIaMEHTBI: COCTAaB U CTPOCHHE.
e DHepreTHyeckoe odecreyeHrne KIeTKH: MUTOXOHAPUH, CemuHap




e  Ayrodarusi.

e  Hexkpos.

e  Opranuzanus KJIETOK B CHCTeMbl. MHOTOKJIETOYHbBIE
opranu3msel. Crenuanusanus kietok. TkaHu.

5.3. Buapl u ¢opMbl NHCHMEHHBIX PadoT, MPEeIYCMOTPEHHBIX MPH OCBOECHHHU
AUCHHUIUITAHBI (MOYJIs1), BHINOJHAEMbIE 00yYAIIMMHUCS CAMOCTOATEIbHO
Hammcanne nmuceMeHHBIX paboT (KypcoBas pabora, scce, pedepar, JAOKIAI U T.I.) HE
IPEIYCMOTPEHO YYCOHBIM IJIAHOM HIIM paboyei mporpaMMon.

6. OBPA3OBATEJIBHBIE U UTHOOPMAIIMOHHBIE TEXHOJIOT'TU

B cootBercTBum ¢ TpeboBanmsiMu GI'OC BO no HanpaBieHHIO MTOATOTOBKU peaiu3arius
KOMIIETEHTHOCTHOIO MOAX0/1a MPeAyCcMaTpuBaeT IIMPOKOE UCIOIb30BaHUE B yUEOHOM IpoLiecce
AKTHUBHBIX M MHTEPAKTUBHBIX (DOPM MPOBEACHUS 3aHATUN B COUECTAaHUH C BHEAYAUTOPHOMN paboToi
CIEJBIO0 (POPMUPOBAHUS U PA3BUTHSI TPEOYEMBIX KOMITETCHIIUH 00YJIarOIIHXCSI.

6.1. Oopa3oBare/ibHbIE TEXHOJIOTHH

Tadauna 5 — O0pa3oBaTesibHbIC TEXHOJIOTHMH, UCIOJb3yeMble NMPH peain3alu y4eOHbIX
3aHATHH

Paszpgen, Tema qucuuIiIMHbI dopma yueOHOro 3aHATHS
(Motyis) Jlexuus [TpaxTnueckoe 3anstue, | JlabopaTopHas
CeMUHap pabora

Tema 1. Mukpockonuueckue He Cemunap He

METO/Ibl U3YYEHHUSI KJIIETOK U | IPEyCMOTPEHbI IPEyCMOTPEHBI
TKaHEH.

Tema 2. Knetka. He Cemunap He

XHMMUYECKUH COCTAB. IIPEyCMOTPEHBI IIPEyCMOTPEHBI
[TpuHIIMT
KOMITAPTMEHTAJIU3ALIH.

Tema 3. BuomemOpaHsbI. He CemMuHap He
IIPEyCMOTPEHBI IIPEyCMOTPEHBI

Tema 4. Be3ukynspHslii He Joxnan He
TPAHCIIOPT B KIIETKE. IIPEyCMOTPEHBI IPEyCMOTPEHBI

Tema 5. Ctpoenue pubocom He Cemunap He
U CUHTe3 OeJKa. IIPEyCMOTPEHBI IPEyCMOTPEHBI

Tema 6. Kiterounsie He CemuHap He
OpraHOUbI. IIPEyCMOTPEHBI IPEyCMOTPEHBI

Tema 7. SAnpo. He CemuHap He
MIPEyCMOTPEHBI MIPEeTyCMOTPEHBI

VY4eOHble 3aHATUS O JIUCHUIUIMHE (MOIYJIO) MOTYT HPOBOAMTHCS C MPUMEHEHUEM
UH(POPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHBIX CEeTell TpU ONOCPEAOBAaHHOM (HA PacCTOSIHUN)
WHTEPAKTUBHOM B3aMMOJICHCTBUH OOYYArOIIUXCS U TpernojaaBareis B pexkumax online u (wu)
offline B ¢opmax Bumeonekumi, JEKIUH-MPE3EHTAINA, BUACOKOH(PEPEHIINH, COOECEJOBaHHS B
pexxumMe hopyma, Jyarta, BHIIOIHEHHS BUPTYAJIbHBIX TPAKTUYECKHUX U (MJIK) TaOOpaTOpHBIX paboT

U JIp.
6.2. NudopmannoHHbIe TEXHOJIOTHH

CamocrosarenbHass paboTa CTYIACHTOB MOJKpEIUIeHa  y4eOHO-METOJUYECKUM U
8



UH(POPMALIMOHHBIM 00eCTIeYeHrnEM, BKIIOUAIONIMM YUeOHUKH, YIeOHO-METOANYECKHE TOCO0Ms,
KOHCHEKTHI Jiekimi. K yueOHo-MeTommueckuM MarepranaMm ACTpaxaHCKOTO TOCyIapCTBEHHOTO

YHHUBEPCUTETA CTYIACHTBI HMEK JOCTyl dYepes3
(http://asu.edu.ru/,pa3men O6pa3oBanue), 00pa3oBaTEIbHbIMI
(http://learn.asu.edu.ru/login/index.php).

oUIATEHBII

CauT
WHTEPHET

YHUBEPCUTETA
nopran  AI'Y

6.3. IlporpammHoe o0ecnieyeHue, coBpeMeHHbIe NpodeccnoHaIbHbIe 0a3bl JaHHBIX

U MH(OpPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

6.3.1. IlporpammHoe odecnieyeHmne

HaumeHoBaHNe MPOrPaMMHOI0 odecreyeHuns

Ha3znauenmue

Adobe Reader

[IporpamMma ass mpocMoTpa
3NEKTPOHHBIX JOKYMEHTOB

ITnardopma aucranmmonHoro ody4enus LMS Moodle

Bupryanpnaast obydaromas cpeaa

Mozilla FireFox

Bpayszep

Microsoft Office 2013,
Microsoft Office Project 2013, Microsoft Office Visio 2013

[MakeT oducHBIX MporpamMm

7-zip

ApxuBaTop

Microsoft Windows 7 Professional

OnepanuoHHasi CHCTEMA

Kaspersky Endpoint Security

CpencTBO aHTUBUPYCHOM 3aIUTHI

Google Chrome

Bbpaysep

Notepad++ TeKCTOBBIH pelakTop
OpenOffice IMTaket ohHCHBIX POrpaMm
Opera Bpayzep

Microsoft Security Assessment Tool. Pexxum noctymna:
http://www.microsoft.com/ru-ru/download/details.aspx?id=12273
(Free)

Pexxum noctyma: http://www.microsoft.com/en-
us/download/details.aspx?id=6232 (Free)

Windows Security Risk Management Guide Tools and Templates.

IIporpammel s
MHQOPMAIIMOHHOH 0€30MaCHOCTH

R IIporpammHas cpena BEIYMCIECHUN

VirtualBox ITporpaMMHBIH TPOILYKT
BUPTYaIH3allUH OTIEPAIIMOHHBIX
CHCTEM

VLC Player MeuanpourpeiBaTeb

VVMware (Player) ITporpaMMHBIi TPOILYKT

BUPTYaJIM3ALMH ONIEPALMOHHBIX
CUCTEM

Far Manager

DallIoBbId MEHEIKEP

Sofa Stats [IporpammHuoe obecrieueHune s
CTAaTHCTHKH, aHATTH3a U
OTYETHOCTH

WinDjView [Iporpamma 1t mpocMoTpa

(aiinos B hopmate DIV u DjVu

IBM SPSS Statistics 21

IIporpamma mJis CTaTUCTUYECKOM
00pabOTKH TaHHBIX

6.3.2. CoBpemeHHbIe HNpodeccHOHANBHBbIE 0a3bl JAAHHBIX W HH(OPMALHOHHBIE

CIIPABOYHBIC CUCTEMBI

Haumenosanue COBPEMEHRHbLX npOd)QCCUOHaJZbelX bas aaHHle,
qubopMauuoquzx CNPAa6OYHbIX CUCTEM

yHI/IBeDCH.JIBHaSI CHDaBO‘{HO-I/IHd)ODMaL[I/IOHHaH MIOJIHOTEKCTOBAs Oaza JAaHHBIX IMIEPUOJUYIYCCKUX

m3naanit 000 «MUBUCy http://dlib.eastview.com



http://asu.edu.ru/
http://learn.asu.edu.ru/login/index.php)
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://dlib.eastview.com/

Haumenosanue cospemennvix npogeccuonanvuvix 6az OaHHbIX,
UHPOPMAYUOHHBIX CNPABOYHBIX CUCEM

Hwms nonvzoeamens: AstrGU
llaponw: AstrGU
DNEeKTPOHHBbIE BEPCUU MEPUOJANYECKUX M3IAHUM, pa3MelIEHHbIe Ha caiiTe WH(OPMAalMOHHBIX
pecypcoB Www.polpred.com
OnektpoHHbId KaTanor Hayunoit 6ubmmorekn AI'Y Ha 6aze MARK SQL HITO «Mudopm-
cuctem» https://library.asu.edu.ru/catalog/
Dnexrponnblii Katanor «Hayunsie sxxypaansl AI'Y» https://journal.asu.edu.ru/
KopnopatuBHblii npoekT AccolMallid pPETUOHAIBHBIX OMOJIMOTEUHBIX KOHCOPLIMYMOB
(APBMKOH) «MexpernonaiibHas aHaautudeckas pocnuch crareit» (MAPC) — cBognas 6a3a
JAaHHBIX, COJEpIKaIIas IOJHYI0 aHAIMTUYECKYI0 pocnuch 1800 Ha3BaHUI )KYpHAJIOB 110 pa3HbIM
OTpaciiiM 3HAHUW. YUYAaCTHUKU NPOEKTa MPEOCTABISAIOT APYr APYry SJICKTPOHHBIE KOMHH
OTCKaHUPOBAHHBIX CTaTe€dl W3 KHUT, COOPHUKOB, JKypHAJIOB, COJEpXKAIIUXCS B (POHTAX HX
oubnuorek. http://mars.arbicon.ru
CrnpaBounas npaBoBas cuctema Koncynsrantllntoc.
CopepKHUTCSI OTPOMHBIM  MacCHUB CIIPAaBOYHOM IpaBOBOM HMH(OpPMAIMHM, POCCHIICKOE
U PETHOHATIFHOE 3aKOHOAATEIbCTBO, CYNEOHYIO TMpPaKTUKY, (HUHAHCOBBIE U KaJpPOBBIC
KOHCYJbTallMM,  KOHCYJIbTAlMU  JUIsi  OIO/DKETHBIX ~ OpraHu3aluii, = KOMMEHTapHH
3aKOHOJATENbCTBA, (OPMBI JTOKYMEHTOB, NPOEKTHl HOPMATHUBHBIX MPAaBOBBIX aKTOB,
MEXIYHapOJHbIE TPABOBBIE AaKThl, MPABOBbIE AaKThl, TEXHUYECKUE HOPMBI U TIPaBHIIA.
http://www.consultant.ru

7. ®OHJI OEHOYHBIX CPE/CTB JU/Is1 TEKYIIETO KOHTPOJIS K
MPOMEKYTOYHOI ATTECTALIMU MO JUCHUIIUHE (MOJIY.JIIO)

7.1. IHacnopT ¢oHA2 OLIEHOYHBIX CPEACTB

Tabauna 6 — CooTBeTcTBHE Pa3/1e/I0B, TeM AMCHHUILIMHBI (MOLYJI51), pe3yJIbTAaTOB 00y4eHus!
0 JMCIHUIIMHE (MOAYJII0) M OLIEHOYHBIX CPEJACTB

Ne KonTponupyemsbie pa3aensl Kon konTponmupyemon HaunmenoBanue
n/n JUCLUTUIMHBI (MOZYIIS) KOMIIETEHIH OLIEHOYHOT'O CPEeJICTBA
(xomneTeHui)
1 [ Tema 1. MUKpOCKOIINYECKHEMETOIbI I1K-1 CemuHnap
W3YUYEHUS KJIETOK U TKaHEH.
2 | Tema 2. Knetka. XuMuueckuiicocras. [K-1 Cemunap
[TpuHIIMT KOMITapTMEHTAIM3AIHH.
3 Tema 3. BiomemMOpaHHI. I1K-1 CemuHap
4 | Tema 4. Be3aukynsipHbIi TpaHCHIOPT B [1K-1 JHoxian
KJIETKE.
5 | Tema 5. Ctpoenue pubocom HCHHTE3 [K-1 Cemunap
Oenka.
6 Tema 6. Kietounble opranousl. I1K-1 Cemunap
7 Tema 7. Sapo. I1K-1 CemuHap

7.2. Onucanue mokasarejedl M KpPUTepHEeB OLECHHBAHUS KOMIIETEHLMH, ONMMCAHHME
IHIKAaJ OIlCHUBAHUA

Tabauna 7 - [loka3aTesin oneHUBaHNsI Pe3yabTaTOB 00y4YeHHs B BU/Ie 3HAHUH
‘ IIIxana oneHuBaHuA Kpurepuu oniennBanus
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5 MEMOHCTPHUPYET TITyOOKOE 3HAHNE TEOPETHUECKOTO MaTepraia, yMeHHe

«OTIHUYIHO» 00OCHOBAaHHO M3JIaraTh CBOW MEBICIH IIO O6CY)KI[21€MBIM BOIIpOCaM,

CIIOCOOHOCTh IOJIHO, MPABUIBHO U APTYMEHTUPOBAHHO OTBEYaTh HA|
BOIIPOCHI, IPUBOJIUTH IPUMEPBI

4 ITEMOHCTPUPYET  3HAaHME  TEOPETHYECKOro  MaTrepuana,  ero
«XOpOLLIOY» [10CJIEA0BATENbHOE M3JI0KEHHUE, CIIOCOOHOCTh NPUBOAUTH IPUMEPHI,
ITOIyCKaeT €AMHUYHBIE OIIMOKH, HCIpaBIIIEMbIE IMOCIE 3aMEYaHUS

npenojaBaTess
3 ITEMOHCTPHUPYET HEMOoJIHOE, (hparMeHTapHOE 3HAHUE TEOPETUUYECKOTO

«yIIOBJIETBOPUTEIBHO» [MaTepuana, TpeOyrollee HaBOAAIIMX BONPOCOB IPENoaBaTels,

NTOITYCKAET CYLECTBEHHBIE OIINOKU B €0 U3JI0KEHUH, 3aTPYJHIETCS B
NpPUBEJICHUN PUMEPOB U (POPMYITHPOBKE BHIBOJIOB

2 ITEMOHCTPHUPYET CYIIECTBEHHBIE MPOOEbl B 3HAHUU TEOPETUUECKOTO

«KHCYOOBJICTBOPUTCIIbHO»MATCPHUATIA, HC CIIOCOOCH €ro MU3J10KUTh U OTBETUTH Ha HaBOJAIIINUC

BOIIPOCKHI ITPCIIOAaBaTCIIA, HC MOXKCT IIPUBCCTU IIPUMCPLI

Ta6auna 8 - Iloka3zaTesin olleHUBAHNS Pe3YJIbTATOB 00y4eHHUs] B BU/le YMEHUIl U BJIaJleHu il

[IIxana oneHuBaHus Kpurepuu onieHuBanus
JEMOHCTPUPYET CIIOCOOHOCTh IPUMEHSTh 3HAHUE TEOPETHUECKOIO
5 MaTepuajga IpU BbIIOJHEHUU 3aJaHUl, IIOCJIEJOBATEIbHO U
«OTIUYHO» MIpaBWJIbHO BBIIOJHAET 3aJaHusi, yMeeT OOOCHOBAHHO W3JIararhb

CBOH MBICJIU U OCJIaTh HCO6XOI[I/IMBIG BBIBOJbI

JNEMOHCTPUPYET CIIOCOOHOCTh MPUMEHSTh 3HAHUE TEOPETHUECKOIO
MaTepuajga IpU BbBIIOJHEHUW 3aJaHUl, IIOCJIEJOBATEIbHO U

4 IIPaBHUJILHO BBIIOJHACT 3adaHWsA, YMECT 00OCHOBAaHHO H3J1arath
«XOopomo» CBOM MBICIM W JO€JIaTh HeO6XOI[I/IMLIe BBIBOIBI, MJOITYCKACT
CANHUYHBIC OHII/I6KI/I, HCIIPaBIACMBIC IIOCJIC 3aMCUYaHuA

IpernoaaBaTeisd
ACMOHCTPUPYET OTACIbHBIC, HCCUCTCMATH3UPOBAHHBLIC HABBLIKU,
3 HCIBITBIBACT 3aTPYAHCHUSA U OOITYCKACT OIINOKH IMPU BBIITOJIHCHHUN

«YAOBJICTBOPUTECIBHOY SaI[aHHfI, BBITNIOJIHACT 3aJaHUC IIPU IOACKA3KE IIPErogaBaTeiidi,

3aTPYAHSCTCA B q)OpMy.]'II/IPOBKe BBIBOJOB

«HCYHOBJICTBOPUTCIIBHO»

2 HE CIToco0eH IMPAaBUJIbHO BBIIIOJIHUTDL 3aJIaHUC

arLONOE

~No

9.

7.2. KoHTpOJbHBIE 32 JaHUS M MHBIE MATEPHUAJIbI, HE00OX0TUMbIE 1/l OLleHKH
pe3yabTaToB 00y4yeHHs MO AUCHUNIHHE (MOAYJII0)

Tema 1. Mukpockonnyeckne MeToAbl H3y4eHHS KJICTOK M TKAHeH
Cemunap

OCHOBHBIE YaCTH CBETOBOT'O MUKPOCKOTIA.
Yro Takoe pasperiaronias criocoOHOCTh MUKPOCKOTa?
[TpaBuiia paboThI C MUKPOCKOIIOM.
Yro Takoe TEMHOIOIbHAsE MUKPOCKOIIUS U €€ TPUMEHEHHUE IPU UCCIIE0BAaHUU 00BEKTOB?
Bo3smoxxHocTH M mpuHUMIBL paboThl (a30BOKOHTPACTHOM M HHTEp(EpEeHIIMOHHOMN
MHUKPOCKOIIHHU B U3yYEHUN OMOJIIOTUYECKUX OOBEKTOB.
KoH(oxkanbHbIIE MUKPOCKOII, €r0 BO3MOYXKHOCTH.
JIroMHHECIIEHTHAs! MUKPOCKOIIHUS, IEPBUYHAS U BTOPUYHAS (PIIyOPECHEHIINS.
[TpuHIMIBI pabOTHl TPAHCMUCCHOHHOTO 3JIEKTPOHHOI'O MHUKPOCKOIIA, €0 Pa3peliaroniast
CIIOCOOHOCTB.
Ckanupyromas 31eKTpOHHasi MUKPOCKOIIHS.

10. I'mcTonorndeckue U THICTOXUMHUYECKHUE MCTOABI UCCIICAOBAHNA.
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KonnyecTBeHHBIE MCTOABI THCTOJIOTHYCCKOI'O UCCIICAOBAHMA.

Tema 2. Kunerka. Xumnueckuii cocras. [IpyHnun komnaprMeHTaIu3annu
Cemunap

KakoBa ¢ynkius AT® B opranusme u oTkyna oHa oepércs?

Kakue HykI€eoTH bl BBl 3Ha€TE M KAKOBO CTPOEHUE JH000T0 HyKIeoTHa?

[Tepeuncnure 3HaYeHNE BOBI B OPraHU3ME.

Kakue BemiecTBa Ha3bIBalOTCS BUTAMHHAMU W KaKM€ BHUTAaMHHBI OTHOCAT K TpYIIIe
XKHUPOPACTBOPUMBIX, KAKUE — K I'PYIIIE BOJOPACTBOPUMBIX?

KakoBa QyHKIMS TUNINI0B B OpraHu3Me (IOsSCHUTH Ha puMepax)?

Kakyro posib urparoT B OpraHu3Mme CIeaylollue XUMHYECKUEe 3JIEMEHTHL: (rop, XJop,
docdop, cepa?

Kakue BemecTBa Ha3bIBatOTCs PEryISTOPHBIMH, KAKME — CUTHAJIBHBIMU (IIpUMeEpbI)?
Kakue (yHKIMM BBINONHSIOT YIJIEBOABI B PACTHTENBHBIX M >KUBOTHBIX OpPTraHH3Max
(mosicHUTH Ha puMepax)?

Yro Takoe MNPUHLMII KOMIAPTMEHTAIM3ALMU KIETKH U KaKk OH XapaKTepeH Jis
3yKapuoTta?

Kak nurormasmarndeckas memOpana, memOpana siapa, OIIC u anmapar ['onbku
B3aMMOCBSI3aHbI U 00Pa3yIOT eIMHYI0 MEMOPAHHYIO CETh?

Kak 3Ta cerb pasgenser KJIETKYy Ha OTCEKH (KOMIIAPTMEHTHI), B KaXJIOM M3 KOTOPBIX
MOJKET UJITH CBOM OMOXUMHUYECKHI mporecc?

Kakum o00Opa3oM BHYTpeHHHE MEMOpaHbl W MeMOpPaHOCBSI3aHHBIE OpPTaHEIUIbI
CHOCOOCTBYIOT KOMITAPTMEHTAIU3AUH (DYHKIMH SYKapHOTHUECKUX KIIETOK ?

Tema 3. buomemOpanbl
Cemunap

Hctopus OTKpBITUS OMOJIOTHUECKUX MEMOpaH U MOJEIN UX CTPOSHHS.
OO11ast XapakTepUCTHKA JIUIHUIHOTO OUCII0s, CBOMCTBA JIMMUIOB U X (QYHKLIUH.
OO0m1as xapakTepucTuKa OEIKOB, BXOSIIUX B OMOJIOTHYECKIE MEMOpaHbl, UX CBOMCTBA U
¢ynknuu. 3
[TaccuBHBIN TpaHCHIOPT Yepe3 MEMOpaHy.
[Tepenoc uepe3 MmeMOpaHy MaKpOMOJIEKYI U MUKPOYACTHII.
KneTounsle 000J104KH pacTUTENBHBIX KIETOK, IJIa3MO/IECMBI.
OCOoOeHHOCTH CTPOEHUS KIETOYHBIX 000JI0UeK TPUOHBIX M OaKTepUaIbHBIX KIIETOK.
buonorudeckne MeMOpaHbl, UX OCHOBHbIE (DYHKIIUH.
JlununaseIil Oucnoi, oco0eHHOCTH ero (OPMUPOBAHMUSL.
duznyecKkue XapakTepPUCTUKU OUCIIOSN: TONIINHA, SJIEKTPHUUECKOE COITPOTUBIICHHE.

Tema 4. Be3ukyJIsipHbIN TPAHCHOPT B KJIETKe
Tembl 1151 JOKJIA/10B

OmnpeneneHne U 3Ha4EHUE BE3UKYJIIPHOTO TPAHCIIOPTA.
Hcroprueckoe pa3BUTHE UCCIIEIOBAHNS BE3UKYJIIPHOTO TPAHCIIOPTA.
MexaHu3Mbl BE3MKYISIPHOIO TpPAaHCIOPTa, BKIIOYas BHIOOp TIpy3a, oOpa3oBaHue U
OTIIOYKOBBIBAHUEC BE3UKYIIbI, YIAJICHUC OEJIKOBOTO IOKPBITUSA, YACPIKAHUEC BE3UKYIJIIBI U eé
npUYaTuBaHKe, CIUSHUE U PELUKIN3ALUI0 OEIKOB CIUSIHUS.
Buibl BE3UKYISIpPHOTO TPAHCIIOPTA: SHIOLUTO3 U IK30LUTO3.
Posib Be3MKYNAPHOTO TpaHCHOPTAa B KIETOYHOH KOMMYHHKAllMM, OOMEHE BELIeCTB U
MOJJIEpKAHUU TOMEOCTa3a.
Hapy1enus B Be3UKYISIpHOM TPAHCIIOPTE M UX CBA3b C 3a00JIEBaHUSMHU, HAIIPUMED, PSIIOM
HEBPOJIOTHYECKUX U UMMYHOJIOTMUECKUX HapYILIEHHUH, CaXapHbIM J1a0eTOM.
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Tema 5. Ctpoenne pudocoM U CMHTe3 OeJIKa
Cemunap

Uro Takoe pubocoma u e€ OCHOBHAS (PyHKITHS?

['ne pacnonaratoTcst pubocoMbl B KiieTKe?

Kax muoro mostekyn TPHK Moryr onHOBpeMEHHO IPUCOEIUHUTHCS K aKTUBHOMY LIEHTPY
prdoCcoMBbI?

Kak n”PHK u3smensercs npu noaroToBke K TpaHCISAIANA?

Kakum o6pazom cunresupyrorcs TPHK u pPHK, kakoBsl ux pyHkmmm?

UYro Takoe «3Haku npenuHanus» B ”PHK u kakoe 3HaueHne OHU UMEIOT?

Kak nocturaercsi yBenuyeHue KOJIMYECTBA CHHTE3MPOBAHHOIO Oelika Ha OCHOBE OJHOMI
uPHK?

Kak oOecnieunBaeTcs mocae10BaTeIbHOE CYMThIBaHUE Kax1oro Tpursiera nPHK?
[Toyuemy OmocuHTE3 OenKa MPOMCXOIWT B IMTOIUIA3ME, a He B sApe, TJe HaXOIUTCS
HeoOxoaumast s atoro JJHK?

[Touemy monexyna JIHK He TpancnopTupyeTcs U3 siipa B IUTOILIA3MY, K MECTY CUHTE3a
oenka?

Tema 6. KiteTouHbIE OPraHoOu/IbI
Cemunap

Kakue opranouibl OTBE4AIOT 32 SHEPTHUIO B KJIeTKE (MUTOXOHJIPHUH, AP0, pUOOCOMBI)?
Kakoii opranousi oTBe4aeT 3a MepeABUKCHHUE BEIIECTB B IUTOIIA3Me (CETh KaHAIbIIEB,
KJIETOYHBIN LEHTP, Sp0)?

Kakoii opranou oTBe4aeT 3a CHHTE3 Oesika (MUTOXOHAPUS, pudocoma, JTru30coMa)?
Kakoii opranouj oTBedaeT 3a JAeJeHHE KJIETKU (SApO, KIETOYHBIN IEHTP, KIETOYHAs
cTeHka)?

Kakoii opranous orBeuaet 3a renernueckuit marepuan (JAHK) (sapo, kinerounstii neHTp,
nurToruiazma)?

Kakoii opranous orBevaer 3a GoTOCUHTES (SIpO, XJIOpoIIacT, MeMOpaHa)?

bnaronapst kakomy U3 CBOMCTB JIMITU/IbI COCTABIISAIOT OCHOBY IJIa3MaTHYECKON MEMOpPaHbI
KJIETKH (BBICOKAsi XMMHUYECKas aKTUBHOCTh, CHOCOOHOCTH BBIACIATH MHOTO DHEPTHUH,
HEpacTBOPUMOCTH B BOJI€, CIIOCOOHOCTb K CaMOYJIBOCHHUIO)?

Kakas Hayka m3ydaeT XUMUYECKUN COCTaB, CTPOCHHME U MPOLECCHI KU3HEEATEIbHOCTH
KJIETKH (TUCTOJIOTHS, IIUTOJIOTUS, SKOJIOTHS, SMOpHoorus)?

Tema 7. SAnpo
Cemunap

[Touemy A1po ABISETCSA BaXKHEUILIEH CTPYKTYPOU KIETKU?

Kakoe BemiecTBo siipa KJIETKH SBISETCS HOCUTENIEM HACJIEICTBEHHOW MHpOpMalUU U B
KaKOM KOJIMYECTBE OHO HAXOJUTCS B SApPE KIETKU?

Kaxosa dopma siapa?

YeM 0TzEIEHO AAPO OT LUTOIIA3MbI KJIETKH?

KakoBo ctpoenue simepHoil MeMOpaHbI?

Onpenenurte 3HAYCHHE MOP B SAEPHON 0007I0UKe?

CKOJIBKO siIep MOYKET HAXOAUTHCSA B KIETKE DYKapuoT?

YeM pacrnosiokeHue sapa B paCTUTENBHON KIETKE OTJIMYAETCS OT PacIOI0KEHNUs siipa B
JKUBOTHOM KJIeTKE?

Kak Ha3pIBaeTcs BHyTpEHHEE COAEPKUMOE Aapa?

Yro Takoe xpomaTuH?

JI71s1 9ero HyXHBI siIepHbIe OCTKU-THCTOHBI?
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12.
13.
14.
15.

16.
17.
18.
19.
20.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

KakoBa myimHa XpoMOCOMBI YeJIOBEKa B PACTAHYTOM BUE?

KakoBo cTpoenne xpoMocoMbl?

Yro Takoe reHsl?

B xakoM coCcTOSHUU TOJIKEH HaXOAUTHCS XPOMATHH, YTOOBI T€HBI MOTJIM OCYILIECTBISATh
CBOIO pabory?

Kak hopmupyroTcs sapbimku?

KakoBa ¢yHKIus sapbIiex?

CKOJIBKO SIAPBIIIEK MOXKET HAXOAUTHCS B KJIIETOUHOM siipe?

Kak prGocombl onaiatoT B MUTOIIA3MYy?

YTo Takoe KapuOTHUII KJIETKU U KaK J0Ka3aTh, YTO OH HETTOBTOPUM?

IIpumepHBIi NepedyeHb BONMPOCOB /ISl MOATOTOBKHU K 3a4eTy

HcTopusi MUKPOCKOIIUU.

Pa3HOBUIHOCTH CBETOBOM U 3JEKTPOHHAS MUKPOCKOIIUS, METOJIBI IO OTOBKH
IpernaparosB.

Kpuomeroapl, 31eKTpOHHO-MUKPOCKOIIMYECKast ToMorpadus.

VIMMYHOMUKPOCKOIIHS.

XUMUYECKUH COCTaB KJIETKH, ACHMMETPHSI HOHHOTO COCTaBa KJIETKH.

THIbI METKUX MOJIEKYJT: CTPOUTEIBHBINA MaTepral, UCTOYHUK YHEPTUH; PETYIATOPHBIC
MOJIEKYJbI (TOPMOHBI).

MaxpoMOJIeKyIbl K UX SBOJIIOLHSI.

benku: conep:kanue U GyHKIMH B KJIETKE, CTPOSHUE U MTPOCTPAHCTBEHHASI OpTaHU3aIHsl.
MUKpOCKOTIMYECKHE METOABI H3YyYCHHUSI CTPYKTYPhI OSITKOB.

. Dochonunuapl. DochoaunuaHbI OUCTOMN.

. @ochornuuepuis.

. CuHromuenuH.

. Crepoupi.

. X0JecTepoul.

. YTIIeBOIbI B COCTaBE MEMOPAH.

. Anddys3us menaxux Monekyn yepes GpochoaunuHbIii OuCiIoi.

. DIEKTPOHHO-MUKPOCKOIIMYECKOE CTPOEHHUE KIIETOYHBIX MeMOpaH. ACUMMETpHs

meMmOpaH. CBoiicTBa MeMOpaH.

Teopus nunuaHbIX padToB.

Tumnbl GesKOB B MeMOpaHaX KIETKH.

OYHKIMY [JIa3MaTHYECKOH MEMOpaHBI.

B3aumopeicTBie ¢ BHEKJIETOUHBIMHA MOJIEKYJIaMHU, IIepeiada CUTHAJIOB.

Tunsl TpaHcmopTa yepe3 MeMOpaHy KIIETKHU.

Y ABTpacTpyKTypHasi XapaKT€PUCTHKA TPAHCIIOPTHBIX ITY3bIPKOB.

Tunbl «OMyIIEHHBIX» MY3bIPHKOB, «IIOKPOBHbBIE)» OEJIKH.

Knarpun-onymeHHbIe My3bIpbKU, MOJIEKYJIPHBIE MEXaHU3MbI HX 00pa30BaHMUA.
[TepeHoc MaKpOMOJIEKYIT C TOMOIIBIO MY3bIPHKOB.

TpaHCIIOPTHBIE TOTOKH B KJIETKE, UX HAIIPABJIEHHOCTb.

CopTupoBKa OEJIKOB, MEXAHU3MBI.

Crpoenue pubocoM y Mpo- U FYKapHoOT.

MexaHu3m cuHTe3a Oelka.

VY IbTpacTpyKTypHBIE XapaKTEPUCTUKU CUHTE3a OEJIKOB.

«MeMOpaHHBII» U «HEMEMOpPaHHBII» BapHaHThI CHHTE3a OEJIKOB B KJIETKaX.
OnpomnazMmarndeckuil petukyiaym (O11P): mepoxosateiii u rnaakuii JI1P,
IPOCTPAHCTBEHHAs OpPraHU3aLUS.

BapuanTsl mutonoruyeckoro crpoenust 1P npu n3meHeHusX GyHKINOHATHHOTO
COCTOSIHUS KJIETKH.
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35.

36.

37.
38.

39.
40.
41.
42.
43.
44,
45.
46.
47.

48.
49.

50.
51.
52.
53.
54.
55.
56.

57.
58.
59.

Ammapar [Nongpmxu. CtpoeHue u QyHKIIMN, 0COOCHHOCTH MTPOCTPAHCTBEHHON
OpraHu3aIUH.

[Tpouieccunr G6enkoB B anmnapare ['oibIKu: IUC- U TpaHC-CeTh amnmapara [ omabmku.
['muko3unrpoBanue OEIKOB.

MeTab0113M JIMIKU0B U MOJIMCAaXapuI0B B anmapare [ obku.

DHI0COMBI, THIIBI SHAoLKMTO3a. L{uTockenet. JImzocomel. I1nazmanemma u eé
npou3BoAHbIe. PecHruuku. MuTOXoHApHH.

:‘)H,I[OCOMaJ'IBHO'J'II/BOCOMaJ'IBHaH cHucTeMa. BHIIOCOMBI, HX THUIIBI, CTPOCHUEC U (bYHKI_[I/II/I

CoBpemeHHast Ki1acCU(UKAIHSI TUTIOB dH]IOIIMTO3A.

JInzocoMmsl: cTpoeHue u pyHkuuu. Ayrodarus. Ayroharocomsl.

[Ina3maneMma u €€ TpOU3BOIHBIE.

MexKI1eTOUHbIE KOHTAKTBHI.

['mukokamuke, ero PyHKIIHH.

BHek1eTOUHbII MaTpHKC.

Turibl CBS3U KIIETOK.

MuxkpodunaMeHTbl, MUKPOTPYOOUKH U IPOMEXKYTOUHBIE (DUITAMEHTBI: COCTaB U
CTPOEHHUE.

DHepreTudeckoe 00ecredeHne KIeTKU: MUTOXOHIPUH, XJIOPOILIACTHI, IEPOKCHCOMBI.
Crtpoenue u npoCcTpaHCTBEHHAs OpraHu3aIus spa, U3MEHEHUSI B X0 KJIETOYHOTO
LUKIIA.

DyXpOMaTHH U TE€TEPOXPOMATHH.

S nepHbIN MaTpUKC.

SAnpeimko: cTpoeHUe U QyHKITUH.

VYnakoBka reHoma.

CTpyKTypa XpOMOCOM.

KneTouHslii UKI: CTaIuu, MUKPOCKOITMYECKHE N3MEeHEeHus saapa. KinetouHast rubens.
Mopdonorudeckue XapakTepUCTUKHU alloNTo3a U €r0 poJib B IMOPUOTEHE3E U
OHTOT'€HE3E.

Aytogarus.

Hekpos.

Opranu3anus KJI€TOK B CHCTEMbl. MHOTOKJIETOUHBIE OpraHu3Mbl. Crienrain3anus
KJIeTOK. TkaHu.

Tabauna 9 — IlpuMepsl OLICHOYHBIX CPEACTB € KJIYAMH IPABHJIBHBIX 0TBETOB

No
n/a

Bpewms
Tun DopmyJIUpOBKa .
IIpaBUIIBHBIN OTBET BBIITOJIHEHUS
3a1aHus 3alaHus
(B MUHYTaX)

Kon 1 HauMeHOBaHue NPOBepPsieMOil KOMIIETEHIMH
IIK-1. CnocoOeH wucrosib30BaTh B Npo(hecCHOHATBEHON €ATeIbHOCTH COBPEMEHHBIE OCHOBBI
¢dapmaru 1 pa3pabaThiBaTh CTPATErMU B 00JIACTH UCCIICAOBAHUH JIEKAPCTBEHHBIX CPECTB

1.

3amanue | OneMeHTapHas B 2

3aKpBITOrO | €IMHHUIA
THIIA MOJIEKYJISIPHO-

TeHETUYECKOTO
YPOBHS
OpraHu3au
KHU3HU
a) KJIeTKa
0) 6uocepa
B) TeH
T') MOMYJISLHS
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n/a

Tun
3aJaHusd

DopMyIIHpOBKa
3alaHus

[IpaBuIBHBIN OTBET

Bpewms

BBITIOJTHEHHSI
(B MUHYyTaX)

OnemeHTapHas
eMHULIA
KJIETOYHOTO YPOBHS
OpraHu3aIu
KU3HU
a) KJIeTKa
0) ouochepa
B) T'eH
T') MOMYJISLHS

A

2

DJyieMeHTapHas
eIMHAIIA
OpPraHU3MEHHOTO
YPOBHS
OpraHu3aIu
KU3HU

a) KJIeTKa

0) omocepa

B) T'eH

') OpraHu3M

DneMeHTapHas
eIMHUIA
MOMYJISIIIOHHO-
BUJIOBOTO YPOBHSI
OpraHHu3aIu
KU3HU

a) KJIeTKa

0) buocdepa

B) T€H

T') NOMYJISIUS

OnemeHTapHas
eIMHUIIA
o6uocepHoro
YPOBHS
OpraHu3aIu
KU3HH

a) KJIeTKa

0) OuoreoreHo3
B) T€H

T') NOMYJISIHS

3agaHue
OTKPBITOTO
THIIA

Onucartb cTpoeHue
u tunsl JI1P.

OIIP mpencrasisier coboil cucremy
YILTOIIEHHBIX MeMOpaHHBIX
MEIIOYKOB, KaHAJBLEB, LHCTEPH,
My3bIpbKOB. Best ceTh 00beanHeHa B
€QUHOE  1LeJoe € HapyKHOU
MeMOpaHOW siIepHON O0O0JIOYKH U
Hapy)XHOW KJIETOUYHOM MeMOpaHOii.

Brinensror Ba THIIA OI1P:
IpaHyJIsIpHBIA  (IIEpOXOBaThIi) U
arpaHyJsIpHBIN (rmagkuii).

16



n/a

Tun
3aJaHusd

DopMyIIHpOBKa
3alaHus

[IpaBuIBHBIN OTBET

Bpewms

BBITIOJTHEHHSI
(B MUHYyTaX)

MemOpaHsl TPaHyJIIPHOTO
9HJIOTUIA3MAaTHYECKOTO PETHKYITyMa
CO CTOPOHBI THAJIOTIIIA3MbI TIOKPBITHI
pubocomamu.

Kakue CTaauu
amonTo3a, (GpakTopsl
WHIYKIAU
aronTo3a
CYILIECTBYIOT?

B pasButum amonro3za  MOXHO
BBIJICJIUTh TpU CTaJ1H:
UHAYKTOPHYIO, J(QQEKTOpHYI0 U
cTaguio jJerpajauuu. B cragum
WHAYKIUH ~amlolTo3a IPOUCXOIUT
peuenuusi CUrHaja W HaydalbHbIC
JTallbl ero nepegayu. B
s dexropHO CTauu
aKTUBUPYIOTCA  Kacmasbl.  OJTOT
npolecc BbI3BIBAET HeoOpaTUMbIe
U3MEHeHHs B KiIeTke. B cragun
Jerpajanuu peanu3yoTcs
MeXaHU3MBbI rudenu KIICTKH.
VYCIIOBHO MeXaHU3Mbl ~HMHIYKIHU
aronTo3a MOXHO pa3/ieinTh HA JIBE
IpYIIIBL: peLenTopHble (pu
NeCTBUU BHEIIHUX (DaKTOpOB Ha
CHeLMaIU3UPOBAHHbIE MEMOpaHHbIE
pelenTopsl);  MHTOXOHJIPHAIHHBIE
(Mpu aKTUBAIMM BHYTPUKIETOYHBIX
CUTHAJIOB).

Kakue cymectByroT
(hopMBI KJIIETOYHOM
rubenu?

W3BecTHBI cleAyrolue OCHOBHBIE
dbopmbl  THOENMM  KIETKH WU
OpeKpameHust ee OHOoJIOrHyecKon
aKTUBHOCTH € MOCIEAYIOIIUM
(GaronMTo3oM  OCTaTKOB —  3TO
arnonTo3 (mporpammupoBaHHas
rubenp), Hekpo3 (rubenp mpu
MOBPEXKIEHUM) U CMEIIaHHbIE
¢opmbl. B wactHOCTH, TIpH
HEoOpaTuMol  rudenn KJIETOK
IIOYEYHON TKaHU, MHIYLUPOBAHHOU
TOKCMHAMH WJIM OCTPOM MOYEHYHOMN
HEJ0CTaTOYHOCTBI0, HEKPO3 MOXKET
BKJIIOYATh AJIEMEHTHI alloNTO3a.

Hatp OCHOBHYIO
XapaKTEPUCTUKY
CTpoeHue pudocom.

Crtpoenue pubocombl. Pubocombl
oOHapyXeHbl B  KIETKaXx BCeX
OpPraHU3MOB. Oto
MHUKPOCKOTIHYECKHE TEJNbIa
oKpyrioit Gpopmbl tuamerpom 15-20
HM. Kaxnas pubGocoma coctout us
JIByX HEOJMHAKOBBIX IO pazMepam
YacTHII, Majoi u 00JbIIoN. B ogHol
KJIETKE COJEPKHUTCS MHOTO THICSY
prubOCOM, OHU PacmoJIararoTCs JU00
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Bpewms

Ne Tun DopMyIIHpOBKa .
A L — SalaHHs [IpaBuibHBIN OTBET BBIITOJHEHMS
(B MUHYyTaX)
Ha MeMOpaHax IPaHYJISIPHOU
SHAOIUIA3MAaTHYECKOH cetH, aubo
CcBOOOJHO JIeKaT B IUTOIIa3Me. B
COCTaB PHUOOCOM BXOIAT OCIKH U
PHK. ®ynkmus pubocom - 3TO
cHHTE3 OeKa.
10. Hatb Knerounslii mukii — 3TO Mepuoa 5
XapaKTEPUCTUKY cymecTBoBaHus KieTku. OH MOXeT
CTagUM KJICTOYHOIO | JJIUTHCI OT MOMEHTa €€ IMOSBICHUS
LIMKJIA. (koTOpHBII HacTymaeT IocJIe

OKOHYAHUS JCJIICHUS POTUTEIIbCKON
KJIETKHM) O MOMEHTa 3aBepIlCHUs
JieieHus ee caMoil. M KieTouyHsli
UK JUTUTCS OT MOMEHTA MOSBIICHUS
KJIeTKH A0 ee rubenu. Yare
KJIETOYHBIA IMKJI PaccMaTpUBAIOT
KaK IIEpBbIM CIlydai, T. €. IEPUOJ OT
MOMEHTa TIOSIBJICHUS KIETKU JO
OKOHYAHUS €€ JICTICHHUS.

Boigensitor cleayolme
NOCJIEIOBATENBHO  Haymue  (asbl
KJIETOYHOTO LIMKJIA:

1. [Ipecunrernyeckuit nepuon (G1)
2. Cunretnueckuit nepuon (S)

3. I[loctcunrernyeckuii nepuon (G2)
4. llenenue knetku: Muto3 (M)

7.4. Mertoauueckue MaTepHuaJibl, ONpeAeasOLIMe MPOUEAYPbl OLEHHUBAHMA
pe3yJbTATOB 00yYeHHs 10 AUCUHUILIMHE (MOIYJII0)

Kypc «®ynknuoHanbHasi Mop(oJiorusi KJIEeTKH» COCTOMT U3  Marepuana
TEOPETUYECKOTO M TMPHUKIAJTHOTO XapaKTepa, KOTOPBIA M3NaraeTcss Ha JEKIUSAX, MPAKTHYECKH
OCYILECTBIISICTCSI MPH TNPOBEJCHUM IMPAKTUYECKHX PA0OT M CEMUHApCKUX 3aHATUH, a Takxke
YaCTUYHO BBIHOCHUTCS Ha CAMOCTOSITENIPHOE H3YYEHHE J0Ma M B HAYYHO-MH(POPMAIMOHHBIX
HeHTpaX. TeopeTnyeckre 3HaHMs, MOJIYYEHHBIE U3 JIEKIMOHHOTO Kypca, 3aKpeIuIfioTcs Ha
NPaKTUYECKUX W CEMUHAPCKUX 3aHATUSX. [IpOMeXyTOYHBIE Cpe3bl 3HAHHWW TPOBOISTCS TOCIE
U3y4eHHs] OCHOBHBIX pa3/eyioB AMCLUMIUIMHBI B (OpME KOHTPOJBHBIX PabOT, HA CeMUHapax,
KOJJIOKBHYMax. JIuciHIuIMHa 3aKaHIMBACTCS K3aMEHOM.

Jlnst 5K3aMeHa CTY/EHT JAOJDKEH HaOpaTh Mo uroraM u3ydeHus auciuriinabsl 100 6aios.
[TonoBuny >THX OanmnoB 50 % cTyneHT HaOWpaeT B BUJE peHTHHTA B TeueHue cemectpa, 50 % -
3apa0aThIBaeT Ha 3k3aMeHe. [ ceMecTpoBOro peTuHra HeoOX0AMMO UMETh MOJOKHUTEIbHbIE
OIIEHKH TIO TPOMEXKYTOYHBIM aTTECTAllMsIM, aKTHBHO MOCEMIaTh M pabdoTaTh Ha CEMHHAPCKUX
3aHSTHSIX, BBITIONHATEH TabopaTopHbie paboThl. [IpOIEHTHEIN BKIIa] B UTOTOBBII pe3yabTaT ITHUX
TPEX COCTaBIISIONINX:

— nocemaemMocts — 10 %;

— YCTIEBa€MOCTh TI0 UTOTaM IPOMEKYTOUHBIX arrectanuii — 20 %;

— npaktrueckue padbotsr — 20 %.

B Tewyenne Bcero 0O0y4eHMsI CTYAEHTHI BBIMOJHSAIOT WHIUBUAYAIbHbIC 3aJaHMUS,
pa3pabaThiBaeMBIMHU TIPEIIOAABATEISIMU 110 BCEM HM3y4aeMBbIM TE€MaM Kypca, MOTYT BBIOJIHATH
pedepaTsl, TOKIaabI, COOOIICHUSI.
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OCHOBHBIMU LIETISIMH BBEJICHHSI OaJUTbHO-PEHTUHTOBOM aTTECTAIMH SBIISIOTCS:

1. CTuMynupoBaHue TTOBCEIHEBHON CUCTEMATHYECKON PabOThI CTYACHTOB;

2. CHIDKEHUE PO CITYYaiHOCTEH Mpu ciade SK3aMEHOB H/HITH 3a4ETOB;

3. [ToBeIIIEHUE COCTA3ATENBHOCTH B yueOe;

4. VckroueHre BO3MOKHOCTH MPOTEKUPOBAHUS HE OUCHD MPHIICKHBIX CTY/ICHTOB;

5. Co3nanrie 0ObEKTUBHBIX KPUTEPHUEB MPH OIMpPEEICHUN KaHIUAATOB Ha MPOJI0JKEHUE
0o0yudeHus (MarucTparypa, aCiupaHTypa u T.11.);

6. IloBbllleHre  MOTHMBAIMM  CTYJEHTOB K  OCBOCHHIO  Ipo(deccHOHATbHBIX
00pa3oBaTeNbHBIX MPOrpaMM Ha 6a3ze Oosee BRICOKOW AudepeHInaiuy OIeHKH Pe3yIbTaTOB UX
y4aeOHOH paboTHI;

Taobauna 10 — TexHoJsiornyeckasi Kapra peMTHHIOBbIX 0QJIJI0B 10 IMCHUILINHE (MOLYJII0)

No KomnuectBo | MakcumaiabHOE Cpox
" | KoHTpomupyembie MEPONIPUATHS | MEPONPUSATHI / |  KOJUYECTBO
n/n MPEACTABICHUS
OaIbl OaioB
OcHOBHOM 010K
1. | OrBer Ha 3aHATUU 3/2 6 ITo
paCIMCaHHIO
2. | OTBeT Ha CEMHHApPCKOM 3aHSITHH, o/5 10 ITo
KOJUTOKBHYME paCIMCaHHIO
3. | Peurenune 3agau 3/3 9 ITo
paCIMCaHHIO
4. | KonTpoabsHas pabora 3/5 15 ITo
paCIMCaHHIO
Bcero 40 -
Baok 6onycoB
5. | Ilocemenue 3aHATHIA 5 ITo
paclyCaHuIo
6. | CBOEBpeMEHHOE BBHITIOJTHEHUE BCEX 5 ITo
3aJaHuM pacCIUCaHHIO
Bcero 10 -
JlomoxHuTENBHBINH 0JIOK
7. | 3auer B komue
cemecTpa
Bcero 50 -
HUTOI'O 100 -
Tabauna 11 — Cucrema mrpagos (A1 0OAHOT0 3aHATHA)
Ilokazarenn bann
Hapymenne yueOHON TUCIUIITMHBI -1
[Tpomyck 3aHsTHS 6€3 YBaXUTEIBbHON MPUYHHBI -1

Tadauna 12 — Ilkajsa nepeBoaa PeMTHHIOBBIX 0A/JIOB B MTOTOBYI0 OLIEHKY 32 CeMeCTp
10 JUCUMILIMHE (MOTYJII0)

OueHka 110 4-0aJuIbHOM
CymmMma GamioB H

TIKaJe
90-100 5 (OTIUYHO)
85-89
75-84 4 (xoporo)
7074
6569 3
60-64 YZIOBJIETBOPUTEIBHO)
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Orenka 110 4-0aJuIbHOM
IKaJIe
Hwxe 60 2 (HeyIOBIIETBOPUTEIHHO) ‘

Cymma OannoB

IIpu peanuszaumu AMCUUILUINHBI (MOAYJIA) B 3aBUCUMOCTU OT YPOBHS MOJTOTOBICHHOCTH
00y4aromuxcst MOTYT OBITh HCIIOJIb30BAaHBl MHBIE (POPMBI, METOJBl KOHTPOJS M OIICHOYHBIC
CpeACTBa, UCXOS U3 KOHKPETHOM CUTYaIUH.

Kypc «@ynkunonanpaas MOPQOIOTUs KISTKI» COCTOUT U3 MaTepraia TEOPETUIECKOTO U
IOPUKIAJHOTO  XapakTepa, KOTOPBIH MPAKTHYECKH OCYILECTBIIAETCS IPU  MPOBEICHUU
CEMHUHApPCKMX 3aHATHUIH, a TAK)KE€ YaCTUYHO BBIHOCUTCS HA CAMOCTOSITEJIbHOE U3YyYEHHE JOMa U B
Hay4HO- HMH(QOPMALMOHHBIX LEHTpax. TeopeTHueckue 3HaHUS, IOJIY4YEHHbIE B XOJe
CaMOCTOSITEJIbHOTO M3YYEHHs, 3aKpEIUIAIOTCS Ha IPAKTUYECKUX WU CEMUHAPCKUX 3aHATHSX.
[TpomesxyTouHbIE Cpe3bl 3HAHUM TPOBOJATCS MOCIIE U3YUYEHHUs OCHOBHBIX Pa3feiioB JUCLUILIMHBI
B (opMe KOHTPONBHBIX pabOT, HAa CEMHHApax, KOJUIOKBHyMax. M3ydeHue IMCHUIUIAHBI
3aBEpIIAETCS IK3AMEHOM.

Jnist DK3aMeHa CTYy/ICHT JAOJDKEH HaOpaTh Mo UToraM u3ydeHus auciurinabl 100 6aios.
Jliist cemecTpoBOro peiiTMHra HeOOX0JUMO UMETH IOJIOKUTENIbHBIE OLIEHKU MO MTPOMEXYTOUHBIM
aTTecTalusM, AaKTHUBHO TIOcemarb M paboTaTb Ha CEMUHAPCKUX 3aHATHUSAX, BBIINOIHSTH
nabopaTopHblie paboThl. [IporieHTHBIN BKJIaJ B UTOTOBBIN pe3yJbTaT TUX TPEX COCTABIISIOINX:

—  [OCEIIaeMOCTh — 20 %:;
—yCIIeBa€MOCTh I10 HTOr'aM MPOMeXyTouHbixarrectauuii — 40 %;
—  TpaKTUYeCKHe pabOThI —40 %.

B Teuenne Bcero o0OydeHHUS CTYAEHTHl BBIIOJHSAIOT WHIUBHUIYyaJbHbIC 3a/laHUs,
pa3pabaTbIBaeMBIMH TPETIOIABATENIIMU 110 BCEM H3y4aeMbIM Te€MaM Kypca, MOTYT BBINOJIHATH
pedepaTsl, TOKIaabl, COOOIICHUS.

OCHOBHBIMU TIETISIMH BBEJICHUS OAJUTEHO-PEUTHHTOBOM aTTECTAIINH SIBIISTFOTCSI:

o CTUMYJIUPOBaHHE OBCEAHEBHOM CHCTEMAaTHUECKOM pabOThl CTYAECHTOB;
CHIDKEHHE POJIM ClTydaiiHOCTe! IpHU cliauye 7K3aMEHOB U/UIN 3a4€TOB;

MOBBIIIIEHUE COCTA3aTEILHOCTH B yuebe;

UCKJTFOUEHHE BO3MOKHOCTH MTPOTEKUPOBAHUS HE OUEHb NMPHIIEKHBIX CTY/IEHTOB;
co3/laHMe OOBEKTUBHBIX KpPUTEpUEB TIPH OMNpPENEICHUH KaHIUAATOB Ha
POJOKEHNEe00ydeHHsl (MarucTpaTypa, aclnupaHTypa 4 T.11.);

o MOBBIIIEHUE  MOTHUBALIMM  CTYJEHTOB K OCBOGHHIO  MPO(ECCHOHATBHBIX
o0pa3oBaTeNbHBIX MPOrpaMM Ha 6a3e 6osee BRICOKON AuddepeHInaniy OleHKH pe3yIbTaToB UX
yueOHOI paboThI.

8. YAEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECITEYEHUE
JUCHUILIMHBI (MOLYJIS)

a) OcHoBHas JuTEpaTypa:

1. bynanues A.}O. «OcHOBBI THCTOXUMHUNY. DIEKTPOHHBIN MakeT yueOHoro nocoodus, 4
pazzena. [Tymmno, 2008. DnekTpoHHOE U3JATENBCTBO «AHATUTHYECKast MUKpOCKomus»,2008.

2. beikoB B.JI. Iuromorust u oOmast rucronorusi: DyHKIHOHANIBEHAS Mopdoorus
KJIETOK M TKaHel uenoBeka: YueOHuk ans men. uH-ToB. — Cankr-IlerepOypr: COTUC, 2002. —
520 c.

3. 3aBap3uH A.A. buomorus kieTku: oOIias LUTOJOTHS: Y4eOHUK Ui CTYIEHTOB
OMOJIOTHYECKHUX CTCIMAIBHOCTEH BBICIITUX yueOHBIX 3aBefeHui. A.A. 3aBap3uH, A.Jl. Xapa3ona,
M.H. Monutsun; C.-IletepOypr. yH-T. — Cankr-IlerepOypr: U3a-so CII6IY, 1992, — 320 c.

4, Monexynsapuas ouosorus kietku. B 3 1. T. 1 : ¢ 3amauamu JI. Yuncona u T. Xanra
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/' b. Ansbeptc [u ap.]; [lep. ¢ anra. A.A. CeetiioBa, O.B. Kapnosoii; ITox pen. A.A. Muponosa,
JL.B. Mouanosoii. - M.; Wxesck: HUIl "Perynspuas u xaoruueckas nuHamuka'; WH-T
KOMITBIOTEPHBIX HccaenoBanuid, 2013. - 808 c.

5. CseroBas mukpockonus B ouonoruu. Meroasr: Ilep. ¢ anrn./Ilox pen. A. Jlelicu. —
M.: Mup, 1992. — 464 c.

6. Teiimop . buosnorus: B 3-x 1. T. 1 / mox pex. P. Comepa. - M.: Mup, 2001. - 454 ¢. - (JTyurmwii
3apyOexHbIN y4eOHHUK).

7. Yenno 10.C. Obmas nuronorus: (BBemneHue B OMOJIOTUIO KICTKH: [YUEOHHK IS
BY30B 110 HampasjieHuto u cren. "buonorus"]. 10.C. Yennos — 3-e u3z., nepepad. u gom. — M.
W3-80 MI'Y, 1995. — 384c.

0) lonosiHuTEIbHASA JIMTEpaTypa:

1. depsabun /. I'. ®ynkunonanbHas Mopdonorus kietku. Meaununa u 3noposse. 30K,
MenunuHckue Hayku. 3apaBooxpanenue -2005- ¢.310://izbe.ru/book/337617-funkcionalnaya-
morfologiya-kletki-d-g-deryabin/

2. IIpakTuxym no murosioruu / mox pex. F0.C. Yennona. - M.: MI'Y, 1988. - 294 c. - 0-85.
Bepemaruna, B.A. OcHoBbl 0011e#t 1iuTonoruu: aomn. M-Bom oOpa3oBanus u Hayku PO B
KauecTBeydeO. 1Moco0. s BY30B... IO CIEIl. M HampamicHuio "buonorus". - 2-e u3.;
nepepad. - M.: Akagemus, 2007. - 176 c. - (Boicmee npod. o6pazoBanue).

3. Yennos, 10.C. Brenenue B kiieTounyto ouonoruto: Pex. M-Bom obpasoBanusi PO B
KauecTBe y4eO. JUIsl CTYJIEHTOB YHUBEPCHUTETOB. - 4-¢ 3. ; nepepad. u pom. - M.: UK
Axanmemknura, 2004. - 495 c.

4. Yennos, 10.C. O6mas nuronorus. - M.: MI'Y, 1978. - 344 c. : . - 1-10, 1000-00.

B) Ilepeyenr pecypcoB  MHPOPMALMOHHO-TEJEKOMMYHHMKAIMOHHOH  CeTH
«HHTEepHET», HEOOXOAMMBII 1JIS1 OCBOCHUSI TUCHHILINHBI (MOYJIs1):

DJIeKTPOHHasi OMOIMOTEeKa «ACTPAaXaHCKMil TrOCYJIapCTBEHHbI YHUBepCHTET)
cobcTBeHHOM reHepanuu Ha miatpopme IbC «3nexTponHbiii UntanbHblil 3a1 — bubmuoTex».
https://biblio.asu.edu.ru

Yuemnas 3anuce obpasoeamenvrozo nopmana AI'Y

uekTpoHHO-0nbuoTeunas cucrema (ABC) OO0 «Ilonutexpecype» «KoHcyJabTaHT
cTyaeHTa». MHoronpoguibHbIil 00pa3zoBaTeabHblil pecypc «KOHCYIbTaHT CTyJEHTa» SBISETCA
AIIEKTPOHHOM OMOIMOTEYHON CHCTEMOM, MpPENOCTaBISAIONIEH JOCTYN 4depe3 ceTb VHTepHeT K
y4eOHOIl TuTepaType U IOMOIHUTENIbHBIM MaTepraiaM, IpUoOPEeTEHHBIM Ha OCHOBAaHUHM MPSIMBIX
JIOTOBOPOB ¢ TmpaBooOmamarensimu. Karamor B HacTosimee Bpems conxepkuT okosno 15000
HanMeHoBaHu. WWW.Studentlibrary.ru. Pecucmpayus ¢ komnvromepog AI'Y

JJeKTPOHHAS  OWMOJMOTeYHAs cHcTeMa  m3jgaTtenberBa  IOPAMT,  paspen
«JlerennapapiekHurm». WWW.biblio-online.ru, https://urait.ru/

DjiekTpoHHasi oudanoreunas cucrema IPRbooks. www.iprbookshop.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJINHbI
MOAYJIsA)

Jlyis mpoBeneHns JEeKIMOHHBIX M MPAaKTUYECKUX 3aHATHUN HCIOJIb3YeTCs] MHTEpaKTHBHAs
dopma mpoBeeHHs 3aHATHI C IPUMEHEHHEM KOMIBIOTEpa U MYJIbTUMEIUHHOTO MPOEKTOopa B
crienuanu3npoBanHoit aynmuropuu (Nel01, 213).

AcTpaxaHCKHI TOCYHUBEPCUTET NPEAOCTABIISIET CTYACHTaM BO3MOYKHOCTD IOJIb30BAThCS:
COBpEMEHHOM yueOHOM u MoHOrpaduyeckoil muTepaTypol 1o OWOJOrMH, HAyYHBIMU
NEpPUOANYECKUMHU n3anusamu Poceun.

[Ipu ©HeoOxomumocTH pabouas mporpaMma JIUCHHMIUIMHBI (MOAYJs) MOXET OBITh
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https://biblio.asu.edu.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
https://urait.ru/
http://www.iprbookshop.ru/

ajanTupoBaHa Il oOecrmeueHus: O00pa30BaTENBHOTO IMpollecca WHBAIHMIOB U JIMI C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI, B TOM YHCJIC JIJIsl TUCTAaHIIMOHHOTO oOyueHus. Jlis
3TOro TpeOyeTCsl 3asBIICHUE CTY/IEHTA (€T0 3aKOHHOTO MIPECTABUTEIS) U 3aKITIOYCHHE TICHXOJIOTO-
MeauKo- negarorudeckoit komuccuu (IIMIIK).
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