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1. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

[{utonorus ¢ ocHOBaMU SMOPHOJIOTUHU NIPEJICTABIIAET COOON pa3aen OMOJIOruy, U3yJyaroIui
JKHMBBIC KJIICTKHM, HX OpraHonabl, CTPOCHHUC, q)yHKLII/IOHI/IpOBaHI/Ie, nponecCbl  KJICTOYHOI'O
pPa3sMHOXKEHHUs, CTAPEHUS U CMEPTH, a TAKXKE ATAIlbl U IPOLeCcChl IMOpPHUOTeHe3a.

Kak xomIuiekcHas HayKa, COBpPCMCHHAsA LUTOJIOrUsd TCCHO CBsA3aHa C JAPYTHMU
OMOJIOTMYECKUMU JIUCLUUILIMHAMY, Ha IPUMEp ¢ OOTAHUKOM, 30010THel, GU3UO0I0THEH, yueHueM 00
HBOJIIOIUM OPraHMYECKOrO0 MHpPA, a TaKXKe C MOJEKYJISIPHOW Ouonormei, Xumuen, (QU3UKOMH,
MatemaTukou. [1oaTOMy 3HaHus, NOJydyaeMble CTyIEHTAaMHU B IIPOLIECCE OCBOCHUS LIUTOJIOTHU KaK
yu4eOHON NUCHUIUIMHBI KpalHe BaKHBI Ui (HOPMHUPOBAHMS IOJHOLIEHHOTO TMPEACTaBICHUS O
peaIbHOM KapTHUHE )KMBOI'O MUPA.

1.1. lean 1 3a7a4M JUCHUTIIAHBI

Heﬂb OCBOCHUA JUCHHUIIJIMHBI 3aKJIIO4YacTCsad B (bOpMHpOBaHI/II/I Y CTYACHTOB
CUCTCMATHU3UPOBAHHBIX 3HAHUK B 00J1aCTH OMOJIOTHH KIIETKH.

3agaum AMCUUILINHBIL:

—  I03HAaKOMHUTH CTYJEHTOB C COBPEMEHHBIMH 3HAHUSMHU B O0JIACTH OHMOJIOTHH KJIETKH Kak
(byHIaMEHTAJILHOW OCHOBBI MOJICKYJISIPHOW OMOJIOTUU ¥ OMOXHMUWU;

—  I03HAKOMHUTH CTYACHTOB C COBPEMEHHBIMH TPEICTABICHUSIMUA O MOP(MOIOTHH U (YHKITHSIX
KJIETOK, BHYTPHKJICTOYHBIX CTPYKTYP MIPOKAPUOT U IYKAPHOT;

—  chopMHpPOBaTh TPEACTABICHUE O CTPYKType H (QYHKIIMOHUPOBAHHH OHOJOTHUECKUX
MeMOpaH;

—  copMHpOBATH MPEACTABICHUE O MPOIIECCaxX BOCIIPOU3BEICHUS U perapaliy KIeTOK;

—  TO3HAKOMHUTH C PYHKIMSIMH U PA3BUTHEM CIIEIU(DUUECKUX KIIETOUYHBIX CTPYKTYP;

—  TO3HAaKOMHUTh C 3aKOHOMEPHOCTSMH PAa3MHOXKCHUS W WHIUBUAYAIBHOTO PAa3BUTHS
OpPraHU3MOB KaK ()yH/IaMEHTAIbHON OCHOBBI )KU3HEHHBIX TPOIICCCOB.

1.2. IlltanupyemMble pe3y/IbTaThl 00y4eHUs

B pesynbraTe 0CBOCHHS JTaHHOW JAUCIUILIMHBI Y 00ydJaromuxcsi GOPMHUPYIOTCS CIIEAYIOIINE

KOMIIETEHINH:

OIIK-2 «CrocobeH TpHUMEHSTh TPHUHIHUIB CTPYKTYPHO-(QYHKIMOHAIBHONH OpraHU3aluH,
UCMOJIb30BaTh (PU3MOJIOIMYECKHE, IIUTOJIOTHYECKUE, OMOXUMUYecKue, Onopu3ndeckue
METOABl aHaNW3a /ISl OIEHKH M KOPPEKIHH COCTOSHUS JKUBBIX OOBEKTOB W
MOHHUTOPHHIA CpeJibl UX OOUTaAHUS,

OIIK-3 «CnocoOeH mpHUMEHSATh 3HAHWE OCHOB HBOJIOIHMOHHOW TEOPHH, HWCIIOJIB30BaATh
COBPEMEHHBIE  MPEJACTaBIEHUSI O  CTPYKTYPHO-(QYHKIMOHAIBHOM  OpraHu3aiuu
TEHETHYECKOW TPOTPaMMBI JKUBBIX OOBEKTOB M METOJABI MOJEKYJSPHOW OHMOIOTHH,
TEHETUKM M OHOJOIMH pa3BUTUS JJs MCCIEJOBAHUS MEXaHM3MOB OHTOTeHE3a U
(dunorenesza B mpoecCHOHATILHON ACSITEIBHOCTIY.

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM INPOI'PAMMBI

JucuunimHa BXOIUT B 00s13aTenibHYI0 YacTh bioka 1 Jlucuuminsbel (MOOYIN) U SIBIISIETCS
00s13aTeNbHON IS U3yUEeHHUS

N3yuenne muctumumnasl  «lluTomoruss ¢ ocHOBaMH SMOPHOJIOTHH» HaIlEJIEHO Ha
(dbopMHpOBaHUE Yy CTYJICHTOB COBPEMEHHBIX MPEACTaBICHUN O CTPYKType M (PU3MOJOTHH KIETKH,
O0COOCHHOCTEM pa3MHOXKEHHS M Pa3BUTHS OPraHU3MOB. ODTO NpPEeIyCMaTPUBAET PacCMOTpPEHHE
OCHOBHBIX >KU3HEHHBIX (YHKIUN M CBOMCTB KIETKH C (PU3MKO-XMMHUYECKHX U (PU3UOJIOTMUYECKHX
no3uiuil. Llutomoruss usy4yaer cTpoeHue U (QYHKIUM OTAEIbHBIX KIETOYHBIX KOMIIOHEHTOB,
MpOIeCChl BOCIPOM3BEACHUS KIIETOK, MX perapanuio, MpUCHocoOJeHne K YCIOBHUSM Cpeabl U
MHOTHE JpPYTue MPOIECChl, KOTOPbIE MO3BOJIAIOT CYAUTh 00 OOLIMX JUIsl BCEX KJIETOK CBOMCTBAaxX U



¢byHKUAX. bonbiioe 3HaYeHWE IS W3YYCHHS KIETKH MUMEIOT BCE JOCTHIKCHHS MOJICKYISIPHOM
Oounosoruu, OMOXUMHH, OMODUZUKH.

JlaHHast TUCIMIUIMHA SIBIIICTCS HEOOXOJMMBIM 0a30BBIM MPEIMETOM, YCIICITHOE OCBOCHUE
KOTOPOTO MPEACTABISIETCS] YCIOBUEM BCETO TOCIEIYIONMIEr0 Y4eOHOro poriecca. 3HaHus B 001acTH
IUTOJIOTUU (POPMUPYIOT OCHOBY, HEOOXOIMMYIO JUIsI TOJIHOIICHHOT'O OCBOEHHSI TaKMX oO0OJiacTeit
3HaHUI KaK reHeTHKa, 00TaHWKa, 300JI0THsI, aHATOMUS, TUCTOJIOTHUS, PU3HOIIOTHS, OMOXUMHUSI.

Huctummaa «L{uTomorus ¢ ocHOBaMH SMOPHOJIOTUN» JIOTUYECKH JOMOJHSICT 3HAHHS O
MOP(OJIOTHYECKUX U (PU3HOIOTUIECKUAX XapaKTEPUCTHKAX TKAHEH JKMBBIX OPraHU3MOB (pacTeHUH,
KUBOTHBIX, Y€JIOBEKa). 3HaHUs, POopMHUpyeMbIe MPU U3YICHUH JAHHOTO MOIYJIsS, HEOOXOTUMBI JIst
MOCJICIYIOIIET0 OCBOCHUSI YYEOHBIX auciUIUMH. JlucnumuHa (opMupyer Oa3oBble 3HAHHS,
HEOOXOUMBIC I U3YYCHHS TUCHUIUINH: «MukpoOuonorus u Bupycoyiorus» «MolekymsipHas
ouosiorus», «BuUpyconorus 1 IMMYHOJIOTHs», «buonorus deinoBekay, «bHONIOrUs pa3sMHOKEHUS U
pa3Butus», «DU3NOIOTUSI YeIOBEeKa W KUBOTHBIX», «l'eHeTnka». OHa Oaswpyercs Ha 3HAHMSIX,
MOJYYCHHBIX B XOJI€ HW3YYeHHUS AUCHUIUIMHBI «[uctonorus». B mpolecce wu3ydeHHs 3STHX
JTUCIUILIAH Y CTYJEHTOB JTOJKHO OBITH C(HOPMUPOBAHO TPEICTABICHNE 00 OCOOCHHOCTSIX CTPOCHUS
1 QYHKIIMOHUPOBAHMS OpraHU3Ma, HAYMHAS C KJIETOYHOTrO, 3aKaHYMBAsi OPraHU3MEHHBIM YPOBHEM,
o0miee MpeACTaBICHUE O PETYIHPYIOIIMX CUCTEMaX OpraHW3Ma W CHCTEMHOM NPHHIIMIIC WX
B3aMMOJICHCTBHS, O BO3PACTHBIX OCOOCHHOCTSX CTPOCHUS H (DYHKIIMOHUPOBAHHUS CUCTEM
OpraHmu3ma.

3. OFBbEM U COJAEPKAHUE JUCHHUIIJINHBI

3.1. O0beM TUCHUTIINHBI

®dopma
[Toxazarenb 00beMa JUCIUILTUHBI oOyueHus
Ounas
OOBEeM TUCHHIUIMHBI B 3a4€THBIX SIIMHHUIIAX 4
O0beM TUCIUTUIMHBI B Yacax 144
KonTaktHas padora: 52,3
Jlexmun 161
[TpakTHyeckue 3aHsTHS 34
KoHTaKkTHBIE 9achl HAa MPOMEKYTOYHYIO aTTECTALNIO: 2,3
DK3ameH 0,3
[Tpenpk3ameHaIMOHHAS KOHCYIbTAIINS 2
CamocrosiTenbHas paboTa 82
Kontponb 9,7

dopMa MPOMEKYTOUHON aTTECTAMU — K3AMEH B 1-0M cemecTpe

3.2.Conepxanue QM CUMILTHHBI

KoJ-Bo uacoB

HaumeHoBaHue TeM AUCHUIIJIMHBI ¢ KPATKUM COAECPKAHUEM

Jleknuu
JlaGopaTopHble
3aHATHUS

Pazoen 1. Ocnoesvt yuumonozuu

Tema 1. Iutonorus kak Hayka. Mlcropust pazsutus nuroaorun. Metoasl ’ 0,5 | 1

! PeannsyeTCﬂ C IPUMCHCHUEM AUCTAHIIUOHHBIX O6pa3OBaT€HLHHX TEXHOJIOTHH




HCCICO0OBaHUs B IMTOJIOINH.

Tema 2. Victopus BO3HHUKHOBEHHS, Da3BUTHS M COBPEMEHHOE COCTOSHHE

KJieTouHoi Teopuu. KiieTka kak snemMeHTapHas equHuIa )KuBoro. [IpousBoHbie 0,5 1
KJICTOK.

Tema 3. IloBepxHOCTHBIM ammapar kieTku. I[lutomemma. MemOpaHHBIH 1 2
TpaHcHopT. MeXKJIeTOUYHbIE KOHTAKTHI. DHJ0— M HK30ITHO3.

Tema 4. llurtomnazma. OpraHemasl OO0IIEr0 HAa3HAYEHUS: MHUTOXOHIPHUU, 1 2
prubOCOMBI

Tema 5. Ilutomnazma. Opranemnsl obOmero HasHaueHus: OJIIC, komruiekc 2 4
["onb1Ku, TM30COMBI, TepokcrcoMbl. Bkimouenus. ['nanonnasma.

Tema 6. Opraneuisl 00IIET0 HA3HAYCHHUS: IIUTOCKEIIET, KIICTOYHBIN LIEHTP. 2 2
Tema 7. Opranemisl CHEIHAIbHOTO Ha3HAYEHUS: aKpocoma,
CHELMATN3UPOBAHHBIE  CTPYKTYphl ~ TIOBEPXHOCTHM  KIETKH C  Y4acTHEM 5 4
[IUTOCKEJIeTa U LUTOJIEMMBbI (MUKPOBOPCHHKA, CTEPEOLIMIINS, PECHUYKA, KT'YTHUK,

KHHOIWIINS, 0a3aJIbHBIN TAOMPUHT).

Tema 8. SInpo 1 2
Tema 9. Knerounsiii uki. [enenue kiaeTtok. Muto3. Melios. 1 4
Tema 10. [luddepenunpoBka KiIeToK. Peaknus KJIeTok Ha MOBPEXISHHE. 1 4

AnonTo3, HEKPO3.

Pazoen 2. Ocnosvt Imopuonozuu

Tema 11. CtpoeHue u pa3BUTHE MOJOBBIX KJIeTOK. OTIOA0TBOpEHUE. 2 2

Tema 12. PanHue 3Tansl pa3BUTHA 3apOblIIa. 3aKiIa/lKa OCEBbIX OPTaHOB.
BnesaponplinieBbie Oprassl.

HUroro 16 34

Coaep:xkaHue TeM pa3ieioB TUCHUTIINHBI
Pazoen 1. Beeoenue 6 yumonozuio

Tema 1. HI/ITOJIOFI/IH KaK HayKa. I/ICTOpI/Iﬂ Pa3sBUTUA ONUTOJOIHH. MeToabl HCCIETOBAHUS B
HUTOJIOI'UH.

[Ipenmer u 3amaum mutonoruu. Lluronorus — Hayka O CTPOEHUU U (QYHKIMH KIJIETOK
pasHbBIX TKaHed W OpraHoB, CTPOCHMH M (DYHKIMAX pPAa3JIMYHBIX KOMIIOHEHTOB, Ipoleccax
BOCCTAHOBJICHHMSI M BOCIPOU3BEAEHHUS, Ipoleccax OOMeHa BEIIECTB, B3aUMOOTHOILIEHUSX C
BHeIHel cpeioif. CBA3b LUTONOTHH ¢ OMOPU3UKON, ONOXUMHEN, TEeHETUKOHN U APYTUMH HayKaMHU.

HUctopusi pazButuss nurosorum B 17 Beke, B 18-19 BB. OCHOBHBIE BEXU B HM3YyUCHUH
kiIeTkd. OnucaHue pacTUTENbHOM KIETKM M TKaHu. OnucaHue >XHUBOTHBIX KieTok. Hosoe
npeAcTaBieHue o KieTke B Hadane XIX Beka. Kilerounas cTpykTypa TKaHeW >KMBOTHBIX. lIepBbie
OIMCAHUSA CONECPKUMOTO KIIETKH.

Mertoabl ucciaenoBaHusi B IUTONOTMH. M3ydeHue >KMBBIX U (PUKCUPOBAHHBIX KIIETOK.
W3roroBrieHre BpEMEHHBIX U MOCTOSHHBIX NpenaparoB. Ponb pukcaTopoB, MX XMMUYECKHH COCTaB,
OCHOBHBIE BHUIBl KpacutTenedl. CnenuanbHble METOABl H3YYEHHsI KIETKH — THUCTOXHMMS,
aBTOpaguorpadus, UMMYHOTUCTOXUMUS, (bpakuHOHUPOBAHUE c MIOMOILBIO
ynbTpaneHTu@yrupoBanus. buoxumuueckue meronsl. MccnenoBanust )KUBBIX KIETOK — KYJIbTYPBI
TKaHell BHe- M BHYTPU OpraHU3Ma, KIOHHPOBaHHE, 0O0pa3oBaHHE I€TEPOKAPUOHOB M TMOPHUIIOB
KJIIETOK, TpPWKWU3HEHHas oOKpacka. Merox MuKpoxupypruu. KoiHMduecTBEeHHbIE  METO[BI:
HUTO(HOTOMETPHSL, HIIEKTPOHHASI MUKPO(DOTOMETPHS, CIEKTPODIYOPOMETPHS, IEHCUTOMETPHSL.

Mukpockonusi. Ceéemoeasa MUKpocKkonus — OCHOBHOM MeTOJ IMTOJOTHH. Buabl
CBETOBOM  MHUKPOCKOTMHH.  TEMHOMONbHAs,  (Pa3oBO-KOHTpacTHasi,  WHTep(EepeHIINOHHAs,
MOJIAPU3ALMOHHASI, JIIOMHUHECLEHTHAs. JJIeKMpOHHAA MUKPOCKOnUA — OCHOBHOH METOJ

W3y4YEHUsl YIbTPACTPYKTYPbl KIETKH. BHABI 3IEKTPOHHOW MHMKPOCKONHMH: MPOCBEUMBAIOIIAS,
CKaHUpYyouiasl.




MuKpOCKON: TPUHIUIHAIbHAS CXeMa YCTPOWCTBO CBETOBOTO MUKPOCKOMNA (ONTUYECKUE U
MEXaHUYECKHUEe Y3JIbl, OCBeTHTeNbHas cucrtema). [IpaBuma pabGoTbl ¢ MuKpockornoMmM. Mepbl
O0e3omacHOCTH Tpu pabore C MHUKpockomoM. Hacrpoiika ocBemeHnss B MHKPOCKOIIE.
[IpuroToBneHue MOCTOSIHHBIX U BPEMEHHBIX MPENapaToB.

Tema 2. UcTopusi BOSHUKHOBEHHSI, PA3BUTHS U COBPEMEHHOE COCTOsIHHE KJIETOYHON Teopuu.
Kierka kak 3j1eMeHTapHAs eTHHULA KUBOT0. [Ipon3Bo/IHbIE KJIETOK.

Knerounas teopust. Micropust GopMyIupoBaHus U pa3BUTHA KIETOUHOU TeopuH. OTKPBITHE U
OIMCaHUe CTPYKTYp KieTku B 20 Beke. Poib 0Te4eCTBEHHBIX YUCHBIX B PA3BUTHH YYCHHUS O KIICTKE.
CoBpeMEHHBIC  TIOJIOKEHHS ~ KJIETOYHOW Teopud  (CXOACTBO  CTPOCHUS  KJIETOK, 3aKOH
BOCIIPOM3BEJICHNUS KJIETOK, TOTUIOTEHTHOCTh KJIETOK MHOTOKJICTOYHBIX OpPIaHU3MOB; ITOHSTHE
muddepeHpoBkr Ki1eTok). [loHsTHE O KIIETKe KaK EJUHHUIC CTPOCHUs, (HYHKIMOHUPOBAHWUS,
pa3BUTHS OpraHu3MoB. KileTkum M WX HpOM3BOAHBIC: HAl—, MOCT— U HEKJIETOYHBIE CTPYKTYPBHI.
[TpokapuoTsl 1 3yKapuoThl. OTIMYMS KJIETOK KUBOTHBIX M PAacTeHUH. [ MIIOTE3bl MPOUCXOXKICHHE
KJIETOK (CUMOMOTHYECKas, IUIa3MUIHAS CHMONOTHYECKAst, THBarMHAIIMOHHAS, XUMepHas).

Tema 3. IloBepxHocTHbIi anmapar kJerkd. Luronmemma. MeMmOpaHHBIi TpaHCHOPT.
Me:KK1eTOYHbIe KOHTAKTBI. JHI0— H IK301[H03.

IInasmosieMma (ruiasmatuueckas MeMmOpaHa) — YHUBEpCaJIbHas CTPYKTypa AJis BCEX
KJIeTOK 3ykapuoT. CTpykTypa MU oOuiue cBoiictBa MeMmOpaH kieTKd. OTHOIIEHHE OCHOBHBIX
XUMHAYECKHX KOMITOHEHTOB IIJIa3MOJEMMBI MPO- M AYKApHOT. VICTOpHS M3ydeHUs OpraHU3alid
I1a3MOJIEMMBIL: a) «OytepOponnas» moxaens JIk. Janusnu u I'. J[9BcoHa, 6) Teopusi yHUTapHON
ounonorndeckoii memOpanwsl JIx. PoOeprcoHa, B) KHIKOCTHO-MO3aW4yHas MOJCIb 3WHTepa—
Huxoncona. Jlunuaneli u OEIKOBBIM COCTaB IUIA3MOJEMMbI, MX (QYHKUMOHAIbHAs pOJib U
B3aWMOOTHOIICHUSI.

ACHUMMETPUYHOCTh IUIa3MOJIEMMBI: ACUMMETPHUS JIMIUIOB M O€NKOB, HX JarepajibHas
MOJIBUKHOCTbD, B3aUMOCBS3b C JIEMEHTAMH IIUTOCKeNeTa. PasmiudHbie CBOMCTBA pa3HBIX MeMOpaH.
Paznenenue KIIETKH I1a3MOJIEMMOMN Ha CTPYKTYPHO-(DYHKIIMOHAIbHbIE 4acTH
(xommapTMeHTanus) — opranesibl. CBsi3b MeMmOpaH ¢ Oenkamu nutoriaazMbel. OOpa3oBaHue M
PELUPKYIIALMS MEMOpaH B KIIETKE.

Hurtosemma: MopdodpyHKIMOHANbHAS XapaKTEepUCTUKA (TJIMKOKAJIUKC, IJa3MOJIEMMa,
o IMeMOPaHHBIA OMOPHO-COKPATUTEIbHBIN cioi). bapbepHO-TpaHCHOPTHAS POJIb IUTOJIEMMBI:
aKTUBHBII TpaHCIOPT, MACCUBHBIA TpaHCHOPT, AUQQy3us, obierdeHHas audQysus, HOHHbIE
KaHanbl. TpaHcMeMOpaHHBIN NEepeHOC HOHOB M HM3KOMOJIEKYJSPHBIX COEAMHEHUH. DHIOLUTO3:
¢daro- u nuHOIMTO3. DK301MO03. PenenTopHas poisb Iuia3maieMMbl. Penentopsl mia3zMaTH4ecKon
MeMOpaHbl U BTOPUYHBIE TOCPEIHUKH, aJleHUIATIUKIa3Has cucteMa, GpochaTuana-uHO3uTOIbHAS
cucTeMa Tepelayd CHTHajla ¢ TOBEPXHOCTH KIETKH. VIHrHOWTOpHI Tmepenadd CUTHalIa BHYTPh
KJIETKH.

MeikkJIeTOYHBbIe KOHTAKTHhI: MOpGOPYHKIIMOHANBHAs XapakTepucTrka. Kimaccudukarms:
MEXaHH4YeCKHe M  KOMMYyHMKaTuBHble. [Imazmonecmsl.  LluToruasmaTtuyeckue  MOCTHKH.
KOMMOHEHTBI ~ BHEKJIETOYHOTO  MaTpukca  (TIIMKO3aMWHOTJIMKAHBI,  KOJUIareH,  DJIACTHH,
¢ubponexTuH, 6a3anpHasi MeMOpaHa, JaMUHUH), CTPOCHUE U (QYHKIIHS.

Tema 4. llntonna3ma. Oprane/uibl 00111ero Ha3HA4YeHUsI: MUTOXOHAPUH, PUOOCOMBI.

Murtoxonapumn: MophopyHKIIMOHANbHAsA XapakTepucTuka. KomnmdecTBo, jokanu3anus B
kierke. YaeTpactpykrypa. CocraB marpukca (JJHK, komudectBo renoB; Bce Buasl PHK; Genkw,
prOOCOMBI U CHHTE3 OEIKOB, TPAHCHOPT OEIKOB B MUTOXOHJPHH U JIp.). DYHKIIMM MUTOXOHIPUIN —
cunte3 AT®, nokanuzanuss OTIAENBHBIX JTaloOB OKUCIUTEIbHOTO (ochonupupoBaHUs B
KOMIIOHEHTaX MMTOXOHJApPUH. YBEIWYEHHE 4YHCIAa MHUTOXOHIApUH. OTHOCUTENbHAas aBTOHOMHS
MuToXoHIpHil. [IporcxoxxaeHrne MUTOXOHIpUN (CUMOMOTHYECKasl TuroTes3a). Poinb MUTOXOHIpHIA B
aromnTo3se.

Pubocombl. Vctopus otkpbiTus. MopdodyHkiroHanbHast Xapaktepuctuka. dusznueckue
CBOWCTBA M XUMHUECKUH cocTaB: popMa U pa3Mepbl, KOMIAKTHOCTh, OJpa3ielieHe CyOuacTuIlsl,
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conepxanne PHK u Genka. Pubocomansusie PHK u Genku. CTpyKTypHBIE IpEeBpaIlieHus] puOOCOM.
Mecra cuHTe3a cyObenuHuil U cOopku pudocoM. CBOOOIHBIC, HECBSI3aHHBIE C MeMOpaHaMU
pubocombl. [lonucombl. DYHKIIMOHUPOBAHME PUOOCOMBI: KOMITOHEHTHI O€IO0K-CHHTE3HPYIOLICH
CHCTEMBI, aCCOLUAIINS PUOOCOMBI ¢ KOMITIOHEHTaMH OeJTOK—CHHTE3UPYIOIIEeH CHCTEMBI.

Tema 5. Huronaazma. Oprademibl o0mero HazHavenusi: JIIC, kommiaexc I@'oabmxm,
JIM30COMBI, IepOKcHcOMBbI. Brirouenus. 'manominasma.

Juaomnadmaruyeckass cerb. Vcropuss otkpeitus OIIC. OOmas XapakTepHCTHKA.
IlepoxoBarass DJIIC: wmopdodyHKkIMOHATBHAS XapakTepucThKa. Jlokanmu3anmus B  KIETKE.
KoTpaHCHSUMOHHBIII NIEPEHOC  PACTBOPUMBIX  OEJIKOB, CHUTHAJIbHBIE  I1OCJIEIOBATEIBLHOCTU
CHUHTE3UPYEMBIX NenTuaoB, SRP-yacTuibl, CTON-CUIHANBI, ACUMMETPHUS CHUHTE3UPYEMBIX
MeMOpaHHBIX O€JIKOB; MOAM(UKALUS CHHTE3MPOBAHHBIX OCNKOB, TIHKO3MIUpoBaHue. CHHTE3
KJICTOYHbIX MEMOpaH: CHHTe3 M BcTpauBaHue aunuioB B MeMOpanbsl OIIC. Cunre3 Oenkos-
¢depmentos. lepoxoBaras DIIP — ucToyHNK BceX MeMOpaH BaKyOJISIPHONH CUCTEMBI M ITUTOJIEMMBI.
MexaHu3Mbl OTILEIUIEHUS Iy3BIPbKOB M Bakyosjed or MemOpansl OIIC M npuHOMIBL HUX
anpecoBanust B MeMOpansl ammapata lompmku. [aaakas IIIC: mopdodyHKIMOHATBHAS
xapakTepucTuka. Jlokamuzamuss B kierke. DyHKkuuu (yyacTue B CHHTE3€: CEKPETHUPYEMBIX
[JINKONIPOTEUIOB; CTEPOUJHBIX TOPMOHOB; IJIMKOreHa; JMNuaoB). CapKorazMaTH4eCcKUi
PETUKYJIYM U €r0 POJib B IENOHUPOBAHUM KAJIBLIMS IIPU MBIIIEYHOM COKPAILCHUH.

Kommnexke Toabaxu. OtkpeiTue anmapata [onbmxu. PacrnonoxeHue B KIETKe:
YABTPACTPYKTYpa (IpOKCHUMajbHAsS 4acTh, JUKTHOCOMA, JAUCTaNIbHAS 4acTh). DyHKIMM KOMIUIEKCa
lompmxu. IlpeBpamienuss u copTupoBka OenkoB B ammapare [onbmku. buoxumuueckue
npeBpamieHuss  (BTOpuYHas  MoauduKanus) OeIKoB: BTOPUYHOE  TIJIMKO3WIMPOBAaHHE U
Cynb(paTUPOBAHUE CEKPETOPHBIX OenkoB, QochopminpoBanne OCIKOB JHU30COM, CHHTE3
HKCKPETUPYEMBIX MOIUCAXaPHUIOB U TIIMKOIPOTEHUI0B; COPTUPOBKA O€JIKOB B TpaHc-I onbku ceT,
peLenTopsl JIM30COMHBIX M CEKPETOPHBIX OEJKOB; ydacTue ammapara ['oJbJKM B TpaHCIOPTE
JM30COM M CEKPETOPHBIX Bakyosled. Akpocoma: MOpPPO(YHKIHOHAIbHAS XapaKTEepPUCTHKA,
XUMUYECKUM COCTAaB COAEPKUMOro. MexaHu3M akpOCOMaJIbHOM peakiuuud U €€ (HU3UOJIOTHIEeCKOe
3HAUYEHUE.

JInzocombl:  MopdodyHKIIMOHATbHAS  XapaKTEpUCTHKA M XUMHMUYECKHH  COCTaB.
O6pasoBanue. Jlokanuzauus B kieTke. Pojab BO BHYTPHUKJIETOYHOM IHIIEBApEHUU. AyTodarus.
Aytonus.

Ilepoxcucombl: MOppOoDYHKIIMOHAIBHAS  XapaKTepPUCTHKA M XMMHUYECKHH COCTaB.
O6pazoBanue. Jlokanuzamus B KJIETKE.

Brarouenunsi:  MophodyHKIMOHANIbHAs  XapaKTepUCTUKa W XMMUYECKMH  COCTaB.
ObpazoBanue. Jlokanuzauus B kieTke. Bakyoam: mMoppodyHKIMOHANIBbHAs XapaKTepUCTHKA U
XUMHAYEeCKMH cocTtaB. OOmas cxeMa OpraHM3alud BaKyOSIpHOW CHUCTEMbl KJIETKH, €&
MophodyHkmoHansHble 0TAENBl. OOpa3zoBanue. Jlokanuszamus B KIeTKe.

I'manonna3ma (1uto30sb): MOp(GOPYHKIMOHANbHAS XapaKTEepUCTHKA U XMMHUYECKHH
coctaB. DYHKIMM TUaNoIUIa3Mbl (0O0BEIMHEHHE BCEX KIETOYHBIX CTPYKTYp, OOecredeHHe HX
XMMHUYECKOTO B3aMMOJEHCTBUS, BHYTPUKIETOYHBINA TPAHCIIOPT — NEPEHOC aMUHOKHCIIOT, KUPHBIX
KHCJIOT, HYKJIEOTHJIOB, CAaXxapoB; BMECTWJIMINE M 30Ha mepeMenieHns maccel Mmoisiekyn ATO;
OTJIOKEHUE 3allacHbIX IMPOAYKTOB). Pu3nueckue CBOWCTBA (KOJUIOMOHAS CHUCTEMA, IENIb<>30JIb
nepexon). CuHTe3 O€NKOB B THAlOIUIa3M€ W HMX TPAHCHOPT B OpraHeuibl KieTkd. Poib
OpPraHUYECKUX U HEOPraHUUYECKUX BEIIECTB B KU3HU KIIETKH.

Tema 6. Opranenibl 001ero Ha3HAYEHHUS: IUTOCKeJIeT, KJIeTOYHbII HeHTp.

[{uToCcKeneT: KJIETOUHBIH IIEHTP, MHUKPOQHIAMEHTbI, NPOMEXKYTOUHbIE (HIAMEHTHI,
MUKpOTpyOoukH. O0111as XxapakTepucTHKa OETKOBBIX MOJIMMEPOB LUTOCKeNneTa. Mx ¢pyHkuu.

Kaerounblii meHTp: MophopyHKIMOHATIbHAS XapaKTepUCTHKa. PacronokeHne B KIETKe.
IlenTpocoma: cTpoeHue (OUIIOCOMA; LEHTPHOJIM: MAaTepUHCKHE M JOoYepHHe; LeHTpochepa)
XUMHUUYECKUH cocTaB. Perumkanus neHTpuosield. L{eHTpOCOMHBIN LMK M €ro CBSA3b C JEIECHHUEM
KJIEeTKH. [{TUTOCTaTuKN 1 MEXaHNU3M UX BIMSHHUS Ha KIIETKY.



Mukpotpy0ouku: MoppodyHKIMOHATBHAS XapaKTePUCTUKa M XUMHUYECKHH COCTaB.
Pacrionoxenne B kiuerke. [lomumepmsanmsi TyOyaMHOB B KJIETKE: IIEHTPHl OpraHMU3AINH
MUKpOTpyOouek. OOpa3zoBaHme U pOCT MHKpOTpyOouek. JlabunmbHble U CTaOMIIbHBIC
MHUKpPOTPYOOUKH (caMocOOpKa, MOJIIPHOCTh COOPKH, TUHAMHYECKas HECTaOMIBHOCTD, MOSPHOCTD
PaCIOJIOKEHUS B KIIETKE).

Muxpo¢puiiameHTbl: MOPPOPYHKIIMOHATBHAS XapaKTEePUCTUKA M XMMHYECKHH COCTaB.
Pacnonoxenne B KIeTKe. XapaKTEPUCTHKAa AaKTHUHOB KaK OCHOBHOTO KOMIIOHEHTA, €ro
NOJMMEpU3alys, HWHTHOUTOPHl TOJMMEPU3ALMK, aKTHH-CBS3BIBAIOIIME OCJNKM, ydYacTHe B
00pa3oBaHUM JIaMEJUIO— W TCEBAOMOAMH, cTpecc-pudpui, ¢GoKambHBIX KOHTAKTOB. MUO3HMH:
KJIaCChl MUO3MHOBBIX MOJIEKYJI, UX CBOWCTBA, B3AaMMO/ICHCTBHE C aKTHHOM.

Crpoernne MHOGUOPHIUIBI, MCUEPUYCHHBIX MBIIMICYHBIX TKaHed. Capkomep, TOHKHE U
TOJNCThIe MHO(MHUIAMEHTHI (TPOTOGUOPHILIBI). XUMHUUYECKHH COCTaB MHO(PUIAMEHTOB — AaKTHH,
TPONIOMUO3MH, TPOIOHWH, MHO3MH. MeEXaHW3M  MBIIIEYHOTO  COKpamieHus.  DyHKuuu
MuO¢mIaMeHTOB. POPMBI IBIKEHUH KIIETOK: MOABMKHOCTh OPTaHeIUl B IUTOILIA3ME, COKpAICHHE
MBIIIIBI MeXaHu3Mbl aMeOOUTHOTO JIBUKECHUS KIETKH C IIOMOIIBI0 aKTOMHO3WHOBOT'O KOMILJIEKCA.

IIpomexyTounsbie ¢puaamMeHTbl: MOPHOPYHKIIMOHATBHAS XapaKTEPUCTHKA U XUMHUYECKHHA
coctaB. Pacnonoxenue B KieTke; croco0 opraHuzanuu; GyHKmuu (oOecriedeHne MEeXaHHYEeCKOU
NPOYHOCTH KJIETKH, IIOJIBEprafouieiicss aeOpMHUPYIOIIMM Harpy3KaM, 3asKOpeBaHUE sIpa B
LUTOIJIa3ME); POJIb B MUTO3€.

Tema 7. Oprade/uibl CHENHAJTBHOIO HA3HAYEHUS: AaKPOCOMA, CHENUAIM3MPOBAHHbIE
CTPYKTYPbl NOBEPXHOCTH KJETKH € Y4YacTHeM LHUTOCKeleTa H HHUTOJIEMMBbI;
MHUKPO(UOPUILIIBI.

Axpocoma: MopdodyHKIIMOHAIBHAS XapaKTEePUCTHKA, XUMUIECKANH COCTAaB COAEPIKHMOTO.
MexaHu3M akpocOMallbHOM peakiuu U e€ (PU3MOIOTHYecKoe 3HauyeHHue. MUKPOBOPCHUHKH:
MophoyHKIIMOHAIBHAS XapaKTEepUCTHKa. PecHWYku: mMopdodyHKIMOHATBEHAS XapaKTePUCTHKA.
OcoOeHHOCTH TYOYIHH-TUHEUHOBOM CHCTEMBbI pecHHYEK. MexaHu3M JBIKeHUs. KunHormnms,
crepeounsus: MophopyHKIMOHANbHAs XxapakTepucTuka. Kryruku: MopdodyHKIHOHATbHAS
xapakTepucTuka. OCOOeHHOCTH TYOyIUH-TUHEMHOBOW CUCTEMBI )KT'yTUKOB. MeXaHU3M JIBUKEHHUS.
bazanpubiil nabupunt: mMopdodyHKIMOHANIBHAS XapakTepucThka. Mukpogubdbpuiisl. dopmer u
MEXaHU3MBbI JBUKEHHUE KIIETOK.

Tema 8. Siapo.

Snpo kietok: pasMmepsl, ¢opma U KonndecTBO. CTPYKTYpHblE KOMIIOHEHTHI sijipa
(xapuoneMMa, KapuoIuia3Ma, XpoMaTHH U SIIPBIIIKO) U UX POJIb B KU3HEJCSATENILHOCTH KJIETKU U B
nepeaaye HacueACTBeHHOW nHpopmanuu. PasHooOpasue CTpyKTYpHOI opraHu3anuu sjapa.

Kapuonemma: crpoeHue (HapyXHbII W  BHYTPEHHUH JIMCTKH, TEPUHYKIIEApHOE
IIPOCTPAHCTBO, KOMIUIEKC SAEpHOW TOpbI), (QyHKIUM (OOMEH BeWEeCTB MEXAYy SJIpoM U
UTOIUIa3MOM, ¢ukcamus xpomaTtuHa, cBsizb ¢ JIIC). Ponp kapuoseMMbl B mpoliecce ACICHHS
KJIETOK.

XpOMaTuH: 3y— U TeTepOXpOMaTHH. AJIbTEpPHATUBHBIE COCTOSTHUSI XpOMaTHHA B UHTEpdazy
u muto3. IlonoBoit xpomatuH. benku XpomaTuHa: THCTOHBI U HETUCTOHOBBIE. [ 'MCTOHBI: CBOWCTBA,
tunel; ux cBsa3b ¢ JJHK, ctpykrypHo-pyHKIIMOHaMbHAs posb. DyHKIMOHAIbHAs akTuBHOCTH JIHK B
uHTepGa3y u Npu JEJICHUH.

Mopddonorust Tpanckpunuuu: tunsl PHK, ux xomudectBo, ckopocTh cMHTE3a M pacmaja.
Cunte3 uHpopmanmonnsix PHK: eauHUIBI TpaHCKPUIIIUM, WHTPOHBI M 3K30HBI, CIUIAHCHHT,
oOpaszoBanue PHII u Tpancnopt uepes siiepHyI0 MOpY, SAPBIIIKOBbIE O€JIKH M UX POJb B CHHTE3€
pubocom, cynpba KOMIOHEHTOB SIJPBIIIKA BO BpEMsl MHUTO3a, MepudepuyecKHii XpOMOCOMHBIN
Matepuan. UHruOUTOpBI perIiuKauy U TPAaHCKPUIILIHH.

SAnpeinko. KonuuecTBo, pa3Mepsl sIpbIIIKA. YJIBTPACTPYKTypa, XUMHUYECKHH COCTaB
anpeimka (PHK, 6enok). OOpa3oBaHue sApbllllka Ha XpOMOCOMAX, SIIPBIIIKOBBIM OpraHU3aTop.
OyHKIMK AapeIka (popMupoBaHue cyObeTUHUI PHOOCOM).



Xpomocombl, wux Buabl, xumudyeckuii cocraB ([AHK, PHK, Oenku-rucronsl u
Heructorossie). Ctpoenue mosnekyn JJHK u PHK u ux coiictBa. benku XxpoMocoM: uX KOJIMYECTBO
U CTPYKTypHas poib. YpoBHM kommakTuzauuu JJHK B xpomocome: xpoMoHema (XpomMaTHHOBas
HUThH), €€ CIIMpalibHas yKjajaka B xpomocome: Monekyia JJHK; nykieocomHas HuTh (CTpyKTypa, eé
GbyHKIMS BO BpeMs pEIUIMKALMKM W TPAHCKPUIIIMM); TETeNbHAs CTPYKTypa; XpPOMOHEMa,
XpomaTuaa; Xxpomocoma Metadassl.

VYiabrpacTpykTypa xpomocoM (GopMbl, pasMepbl, KOJHYECTBO, KapuoTuil). MaTpukc
XPOMOCOMBI, €ro cocTaB (pUOPWIIISIpHBIC W TPaHYISIPHBIC CTPYKTYpPhl PUOOHYKJICOMPOTEHIHON
npupoel). Xpomaruabl. CTpOGHHE XPOMOCOMBI IMPH MHTO3¢ — IIeHTpoMmepa (KHHETOXOop),
TEJIOMEephl, IUJIeYd, BTOpPUYHAs MepeTsikka. MepolneHTpuyeckue, CcyOMeTalleHTpUYecKue,
aKpOIIEHTPUUECKHE XpOMOCOMBbI. CIyTHHYHBIE XPOMOCOMBI. ['Mrantckue (IMOJUTEHHBIC)
XPOMOCOMBI, XpPOMOCOMBI THIIA «JIAMITOBBIX MIETOK)», OCOOEHHOCTH UX CTPOCHUS.

Penpoaykmus xpomocom. Cunres /JIHK B untepdase.

Kapuonna3zma: xummuueckuii cocraB, MophodhyHKIIMOHAIbHAS XapaKTePUCTHKA.

Tema 9. Kiterounsblii uuki. [lejsenue kierok. AMuno3. Murto3. Meiio3.

XapakTepUCTUKa M IMPOJOJDKUTEIBHOCTh KJIETOYHOIO LHMKJIA Yy OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OpraHu3MoB. OOIne 3aKOHOMEPHOCTH KJIETOYHOro Iukia. Ilepuoabl mokos,
uHTepdaspl, neneHus. [loHsaTre 00 SK30reHHBIX U HHJIOTEHHBIX (AKTOpax perynsauuu. Perymsanus
KJIETOYHOTO 1HKJa DaKkTOphl pocTa M UX y4acTHe B peryisnuu kiaerounoro nukia. Hukmma n Cdk-
KHMHAa3a [MKIUHBl Pa3HBIX MEPHUOAOB KJIETOYHOI'O LMKIA, (DAaKTOPBl POCTA, KOHTPOJBbHBIC TOUYKU
PEryJSIUH KJIETOYHOTO NUKJIIA, MHruOUTOphl CDK-IIMKIMHOBBIX KOMIUIEKCOB, P53.

MexaHu3Mbl JiefieHus KIeTOK. AMUTO3 (psMoe Jenenue). Ocobennoctu amurosa. Mumo3s.
[IoHsATHE 0 MUTOTHYECKOM LIUKJIE U €ro Mepuojaax. XapakTepUCTHKa IepruoaoB. Pa3pl MUTO3a, UX
XapaKTepUCTHKA, MNPOAOIDKUTENbHOCTb. [IpeoOpa3oBanue o6onouku sapa. DopmupoBaHue
MUTOTUYECKOTO amnmnapara, €ro XuMHuYeckuid coctaB. DHaoMuTo3. llutokunes. Comaruueckas
nojumionus. buonornueckoe 3HaueHue MuTo3a. [laTtonmoruss MuTo3a M (haKTOPHI, BBI3BIBAIOILME
naroyioruueckue uaMeHenus. Meito3. Pa3HOBHIHOCTH Meiio3a (3UTOTHBIH, CIIOPOBBIA, TAMETHBIH).

Xapakrepuctuka | u Il meifotnueckoro nenenus. XapakTepucTuka mpogassl |1 jentoreHa,
3UrOTeHa, TaXWTeHa, MIWIUIOTEeHa, JUKTHOTeHa, AuakuHe3. OTIWYUTeNbHBIE OCOOCHHOCTH
npodaszel lu ll.  Ponp kpoccuHroBepa B HMHIMBUAYAJbHOW HW3MEHUMBOCTH  OPraHU3MOB.

buonornueckoe 3Ha4eHHE MeHo3a.
Tema 10. IndpdepeHIUPOBKA KJIETOK. Peaknus KiIeToK Ha NOBPekAeHHe. ATIONTO3, HEKPO3.

HuddepenunpoBka kiaeTok. MosekynsspHble OCHOBBI ClIeMaIn3aluy Ki1eTok. Ponb sapa B
muddepennmanun. HepBHble M TyMmopaibHble (akTOpbl KIETOYHON muddepennmanuu. Poib
LIUTOMJIA3Mbl B JAU(PQEpeHIUpOBKe KIETKU. BrnusHue (akTopoB XUMUYECKOW, (QU3NYECKOH,
OMOTeHHON NPUPOABI HA OPraHU3M U ero KieTku. [laromorndyeckne M3MEHEHUs, MPOUCXOISIIUE B
[IUTOIUIAa3Me, SIIPE U IPYTHX CTPYKTYpaxX KIETKH.

Hapymenust nuddepeHIpoBKy, BeaylMe K MaTOJOIMYECKUM M3MEHEHHUSIM KIIETKH.
OnyxoneBble  KJIETKH  —  HEOTPAHWYEHHOCTh  Pa3MHOXKEHUS,  HapylmIeHHe  YPOBHS
1 pepeHIIMPOBAHHOCTH, W3MEHEHHE CTPOEHHUS KIETOK, CIHOCOOHOCTh K METacTa3MpOBAHHIO.
3J10Ka4eCTBEHHBINA POCT.

CMepTh  KIETKM: HEKpPO3 W  HpOrpaMMHUpPOBaHHAas CMEpPTh  KIETKH  (AmomTo3).
MopdodyHKIIMOHATBHAS U CpaBHUTENIbHAS XapaKTEpPUCTHKA.

Paszoen 2. Ocnosvt IMbpuonozuu
Tema 11. CTtpoeHue u pa3BuTHe MOJIOBBIX Kj1eTOK. On/i010TBOpeHMe.

Tumsl pa3MHOXKEHUs opraHusma. becrmonoe pa3MHOXeHHe (MTOYKOBaHHE, (parMeHTalus,
cnopoobpaszoBanue). IlomoBoe pasmHOokeHne. CTpPOGHHE MYKCKHX  TIOJOBBIX  KJIETOK.
Cnepmarorenes, €ro xapakTepucTHKa (MEepUoJIbl  pPa3MHOXKEHHS, pPOCTa, CO3pPEBaHUS,
dbopMupoBaHUs).
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CrpoeHure XEHCKUX TOJOBBIX KIeTok. OOomouku sinekneTku. Kimaccudukaius sSHUIEKISTOK 10
KOJINYECTBY JK€ITKa (OJIMrOJelUTalIbHbIE, NOIMICHUTAIbHbIE, Me30oienuTanbHble). OoreHes, ero
xapaktepuctuka. CtpoeHne u (YHKIMH TOJOBBIX JKese3 (CEMEHHHK, SMYHUK). buomorndeckoe
3Ha4YeHHUE MOJIOBOr0 Pa3MHOXKEHHUS.

MopdodyHKIHOHATBEHAS XapaKTEPUCTHKA TIOJIOBOTO aKTa. BimsHUEe TOPMOHAIBHOTO CTaTyca
opraHuzMa Ha oOmiIojgoTBopeHue. dusnyeckas, XHUMHUYECKas, MHKpoOOMOJIOrMyeckas U
¢bu3nonornuecKas XapakTepUCTUKa MOJOCTH BIArajuilia M IMPOCBETa MYXKCKOTO MOYENOJIOBOTO
kaHana. duznosornyeckas poJib HOPLUNA CIIEPMBI B MOJOBBIX ITYTSIX >KEHIIMHBI.

MopdodyHKIrOHAIBHAS XapaKTepUCTHKA nporecca OILIOIOTBOPEHUS. Buner
B3aUMOJICHCTBHSI TaMeT (AMCTAHTHOE M KOHTAKTHOE). XapaKTepUCTUKAa peakuuil cnepmMus u
AWLIEKJIIETKH B IIpollecce OIUIOAOTBOPEHMs (KamamuTausi, akpocoMallbHas M KOPTHUKaJIbHas
peakuyst). MexaHnu3Mbl IpeynpeKaeHus noaucnepMun. [1atonorus omionoTBOpeHus.

Tema 12. PanHue 3Tanbl Ppa3BUTHSI 3apoJbIma. 3aKIaKA 0CeBbIX OPraHoB. BHe3apoabieBbie
OpraHbl.

OMbpuorenes. [pobnenue. Tumbl qpodiieHus (ToiodJacTHIecKoe, MepoOIacTHIECKOE), UX
XapaKTepUCTHKa. BiusHue cpeasl Ha mpouecchl ApoOIeHHs (XUMHUYECKHH COCTaB, OCMOTHYECKOE
JaBlieHHUE, TEMIIEpaTypa, CoJIepKaHUe KUCIOpoaa U 1Ip. ).

bnacryna. Ctpoenue. Bunpl Omactyn (uenobnacryna, amdubnactyna, nepubiactyina,
nuckobacTyna, ctepobiacTyia, Oiacromnucra). Mopyna.

lactpynsmus.  OOpa3oBaHHe  3apOABIIIEBBIX  JIMCTKOB  (IKTOJAEPMBI,  SHTOJIEPMBI,
Me3011epMbl). CriocoOBI TacTpyIALUN — MHBATUHALMS, UMMHTPALIUS, SOOI, IEIIMUHAIL.
3aknazKa OCeBbIX OpraHoB — HeWpymauus. I[Ipou3BojHbIE 3apOJbIILIEBBIX JIMCTKOB.

BueszapoipiiieBsie Opranbl, UX CTPOEHHUE M POJIb B dMOpHOreHe3e (KEJITOYHBIM MEIIOK, aMHHUOH,
aJIJIAaHTOUC, XOPUOH, CepO3Hasi 000I0YKa).

4. IPUMEPHOE YYEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHON PABOTBI OBYUAIOIIUXCS

TeMbl a5
DopmbI Dopmbl
caMocCTosITe H3yuaemble Ko-Bo . Mertoauyeckue
bHOI'O BOIIPOCHI 4acoB camMocTosTeTLHOU obecrnevyeHus OTHETHOC
padoThI ™
U3y4yeHust
Tema 1. 1. [IpeameT 1. Koncnexr. 1. YuebHas Koncnekr
uronorus H3y4YEHUS 2. Cxema (pHUCYHOK) (ocHoBHas U bl 110
KaK HayKa. nuronorus. E€ CTPOEHHUSI: JOTIOJTHUTENbHAS) | U3y4aeMbl
UcTopus MECTO B CUCTEME — CBETOBOTO JIUTepaTypa o M
pa3BUTHUSA OHMOJIOTHYECKUX MHUKpOCKOIIa; TeMe. BOIIpOCamM
IUTOJIOTHH. HayK. — 3JIEKTPOHHO- (7 mr.).
Mertonbl 2. Ucropus MHKPOCKOIIUYECKOTO 2. Marepuaisl
WCCIIEIOBAHUA | IIUTOJIOTMH KaK MHKpOCKOTIA. JIEKITUOHHOTO Cxemsl
B LIUTOJIOTHH. | HAYKH. 3. CpaBHuTENbHAS Kypca. (pUCyHKH
3. JocTkeHus TadIuMa; ) (2 mt.).
COBPEMEHHOTO 6 — METOJIbI 3. Hayunas
Meproa pa3BUTH WICCIIEIOBAHUS B JTUTEepaTypa Mo CpaBuute
LUTOJIOTHH. LIUTOJIOTUH; TEME. JIbHBIE
4. OCHOBHBIC — BUJIBI TaOIHIIBI
METO/bI MHKPOCKOITIYECKOT O 4. Hayunsie (2 ).
WCCIIEIOBAHNS B HCCIIEIOBAHHS. pecypchl CETH Otser
LIUTOJIOTUH. 4. Noxnaz ¢ «MHTEpHET» O pu
5. Meroasl HpeseHTauHeﬁ* TEME. ompoce,
UCCIIeI0BaHUs cobeceno
KJIETKH. BaHHH.
6. Metoubl Joxman ¢
MHUKPOCKOITHYECKHIX Mpe3eHTa
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HCCIIEIOBAHUH. meil’
Tema 2. 1. Knetounas 1. Koncnexr. 1. YueOHnas Koncnexr
Hcropus Teopus, eé 2. Cxema (pHUCYHOK) (ocHOBHAS H Bl o
BO3HHKHOBEHH | ()OPMYNHpOBaHHE U CTpOCHHUSL: JOTIOJTHUTENbHAS) | U3y4aeMbl
s, Pa3BUTHSI U | pa3BUTHE. — IPOKApPHOTUIECKas auTepaTypa mno M
coBpemeHHoe | 2. CpaBHHUTEIbHAS KJIETKA; TeMe. BOIIpOCaM
COCTOSIHHE XapaKTepUCTUKA — 9yKapHUOTHYECKas (4 wT.).
KJIETOYHOU MPOKApUOT U KJIETKa; 2. Marepuansl CxeMsl
TEOPHH. 9YKapHOT. — CUMIUIACT; JIEKIIMOHHOTO (pucyHKH
Kiretka xak 3. Kitetku n mx — CUHITUTH; Kypca. ) (7 mt.).
JIIEMEHTapHAasl | IPOU3BOAHEIE. — SPUTPOLMT U POTOBast CpaBHute
eAMHALIA 4. llonsTre o YelryiKa; 3. Haygnas JEHBIE
KHUBOTO. TOTUIOTEHTHOCTH 6 — TpOMOOIIACTHKA, auTepaTypa mno TaOJIULIBI
[Ipon3BogHbIE | KIETOK. — MEXKJIETOYHOE TEMe. (3 wT.).
KIIETOK. BEIIECTBO U €ro OtBer
KOMIIOHEHTHI. 4. Hayunsie npu
3. CpaBHUTENbHAS pecypchl ceTu ompoce,
Tabnuna: «MHTEepHET» 1O cobeceno
— KJIETKH NIPOKAPUOT U TEME. BaHHH.
3YKapHOT. Hoxnan ¢
— KJIETKU PacTeHUU U IIpe3CHTa
SKUBOTHBIX HHeﬁ*
— MPOU3BOJIHBIE KIIETOK. Hoknan c
4. loxnan ¢ MpEe3eHTa
npe3eHTauHeﬁ* meit’
Tema 3. 1. MonexynspHas 1. KoHCHekT. 1. YueOnas Koncnekr
Luronemma. COCTaB 2. Cxema (pUCYHOK) (ocHOBHAS H BI TIO
MeMOpaHHBIH | TIA3MOJIEMMBEL. CTpOCHHUSL: JOTIONTHUTENbHAS) | U3y4aeMbl
TPaHCHOPT. Mogenu — NPUHLUNNATIbHAS auTepaTypa mno M
MEXKIETOYH | IpOCTPaHCTBEHHON MOJIEJIb TEMe. BOIIpOCaM
bI€ KOHTAKTBI. | MOJIEKYJIIPHOU YIBTPACTPYKTYPHOU U (6 mmT.).
OHO0— U OpraHu3aLuu MOJIEKYJIAPHOM 2. Matepuanbl
9K3011MO03. IIa3MOJIEMMBI. OpraHu3aluu JIEKLIMOHHOTO CxeMsl
2. CpaBHUTeNbHAS IJ1a3MOJIEMMBI; Kypca. (pucyHkH
MophodyHKIIMOHAT — IPUHIUIHATIBHAS ) (6 mIT.)
bHas MOJ€EIh 3. Hayunas
XapaKTepUCTUKA YIABTPACTPYKTYpPHOH JauTEpaTypa mno CpaBHute
IUTOJIEMMBI U OpraHu3aIuu TEMe. TbHAs
IIa3MOJIEMMBI LUTOJIEMMBI; TabIMIa
OpraHe. — MEXaHUYECKUe 4. Hayunsie (1 mr.).
3. Tpaucnopt g5 | MEKKICTOUHbIE pecypcesl cetn
BEIIECTB YEPE3 ! KOHTAKTEHI, «HTEepHeT» No OTtBeT
MeMOpaHbI KJIETKH. — KOMMYHUKaTHBHBIE TEME. npu
MopdodyHkunona MEXKJIETOUHBIE ompoce,
JbHAs KOHTaKTBI: CHHAIIC U cobeceno
XapaKTepUCTUKA HEKCYC; BaHHH.
MeMOpaHHOTO — MEXaHU3MBI
TpaHCIOoPTA. TPaHCIIOPTa BEIIECTB Hoxman c
4. yepe3 MeMOpaHsbI MIpEe3EHTa
MopdodyHkunona KIIETKH; uuei
JBHAs — 3HJI0- ¥ 9K301103.
XapaKTepUCTHKA 3. CpaBHuUTENbHAS
MEXKIJIETOUHBIX Tabnuua:
(agre3uBHBIX U — MEXKJIETOYHbIE
WH(OPMAITHOHHBIX ) KOHTAKTBI.
KOHTAaKTOB. 4. Jloxiaz ¢
5. Hpe3eHTaHHeﬁ*
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MopdodyHkunona
JbHAS

XapaKTepUCTHKA
3H/0- U
9K301IMTO3A.
6.
MopdodyHkunona
TBHAs
XapaKTepUCTUKA
pelenuuu.
Tema 4. 1. IlonsTne o 1. Koncnexr. 1. YueOnas Koncnexr
HuTomna3ma. | MOIyaBTOHOMHBIX 2. Cxema (pUCYHOK) (ocHOBHAS H BI TIO
Oprasnemnst CTPYKTypax CTPOEHHUSI: JOTIOJIHUTENbHAS) | U3Yy4aeMbl
o01wero KJIETKH. — MUTOXOH/IPHIA; JauTepaTypa mno M
Ha3HAUCHHS: 2. [Ipoucxoxnaenne — pubocomsl; TeMe. BOIIpOCaM
MHUTOXOHIPHHA | MATOXOHIPHA 3. CpaBHUTEIbHAS (3 mT.).
, puOOCOMBEI. (rumotessl Tabnuna: 2. MaTtepuansl Cxembl
MIPOUCXOXKJICHUS). — CpaBHUTENbHAS JIEKIIMOHHOTO (pucyHku
2. XapaKTePUCTUKA Kypca. ) (2 mrt.).
MopdodyHkurona MUTOXOHJIPHH U CpaBuute
JBHAs 6 puboCOMBI 3. Hayunas TbHAs
XapaKTEPUCTUKA 4. oknaz ¢ JIUTEPATYpPA 1O Tabnuma
MUTOXOHIPHH. npe3eHTammeii TeMe. (1 mmr.).
3. OTtBer
MopdodyHkunona 4. Hayunsle npu
JbHAS pecypcesl cetu ompoce,
XapaKTepUCTHKA «HTEepHET» 1O cobeceno
pudocoMm. TeMe. BaHUHU.
Jloknan ¢
Ipe3eHTa
uneﬁ**
Tema 5. 1. Bakyonspuas 1. Koncmexr. 1. YueOHas Koncnexr
[uronnaszma. | cucrema KIETKH. 2. Cxema (PUCYHOK) (ocHOBHas 1 BI 1O
Opranens 2. CTPOCHHUS: JIOTIOJTHUTENbHAS) | U3ydaeMbl
o01mero MopdodyHkunona — mepoxosaroii JIIC ; | nuTeparypa mo M
HAa3HAYCHHUS: JIbHAs rnaakoi IIIC. TEME. BOIIpOCaM
OIIC, XapaKTEePUCTHUKA — KoMIuIekca ["onbpky; (8 mit.).
KOMILIEKC SIIC. — JIN30COMB, 2. Matepuainbl
lonpmxwy, 3. — MIEPOKCUCOMBI, JIEKLIMOHHOTO CxeMsl
JIN30COMBI, MopdodyHkunona — CTPYKTYpHO— Kypca. (pUCyHKH
IIEPOKCUCOMBI. | JIbHAS (yHKIMOHAIBHAS ) (5 mt.);
Bxirouenust. XapaKTEPUCTHUKA B3anMocBs3b DIIC u 3. Hayunas
I'manomnasma. | Komriekca komiuiekca ["onbmku. JauTEpaTypa mno CpaBHute
lonpmxu. 85 3. CpaBHUTENbHAS TEME. JIbHBIE
4, ! Tadmma: TaOJIHIIBI
MopdodyHknroHa — CpaBHUTENbHAS 4. Hayunsie (3 mwr.).
JIbHAS XapaKTepUCTUKA — pecypchl CETH
XapaKTEPUCTHUKA mepoxoBatoi JIIC ; «HTEpHET» O Otser
cBs3b Mex Iy DI1C rimaakon DIIC;. TEME. npu
W KOMIUIEKCA — OIIC u xoMmIUIeKC ormpoce,
lNompmxm. lNompmxwy; cobeceno
5. KoMIIOHEHTEI, — JIU30COMBI U BaHUM.
GyHKINY. MIEPOKCHCOMBI.
6. 4. Jloxnan ¢ Jokman ¢
MopodyHkiroHa npeseHTauHeﬁ* Mpe3eHTa
JbpHasg uneﬁ*
XapaKTepUCTUKA
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JIN30COM,

7.

MopdodyHkunona

TBHAs

XapaKTepUCTUKA

MIEPOKCHCOM.

8.

MopdodyHkunona

JIbHAS

XapaKTepUCTUKA

THAaJIOILIA3MBIL.
Tema 6. 1. O0mas 1. KoHCnekT. 1. YueOnas Koncmnekr
Opranemibl MopdodyHKITFOHAT 2. Cxema (pUCYHOK) (ocHOBHAS H Bl o
o01wero bHas CTpOCHHUSL: JOTIOJTHUTENbHAS) | U3y4aeMbl
Ha3HAUCHHS: XapaKTepUCTUKA — MHUKpOTpPYOOUEK; JauTepaTypa mno M
LUTOCKEJIET, LUTOCKEJIETA. — IIPOMEXXYTOUHBIX TEMe. BOIIPOCaM
KJIETOYHBIN 2. (uaMeHToB; (6 mt.).
LIEHTP. MopdodyHkiroHa — MUKPO(HUIIAMEHTOB; 2. Marepuaisl

JbHAS — CTpOCHHE JICKLIMOHHOTO CxeMsl

XapaKTepUCTHKA MUOPUOPHILT; Kypca. (pucyHKH

MHUKPOTpyOOUEK — MEXaHU3M ) (6 mT.).

3. COKpAIIeHHS 3. Hayunas

Mopdodyrkurona capkKoMepa; JTUTEepaTypa Mo CpaBuute

TBHAs — KJIETOYHOTO LIEHTpA. TEMe. TbHAS

XapaKTEPUCTHUKA 3. CpaBHUTENbHASA TabIuIa

MTPOMEKYTOUHBIX TabIuIa; 4. Hayunsie (1 mmr.).

($uIaMeHTOoB. — XapaKTepUCTHKA pecypcesl cetu

4. CTPYKTYyp nuTocKenera. | «MHTepHET» 1Mo OtBer

MopdodyHkurona 3. Hokmaz ¢ TeMe. npu

JEHAs 8,5 npe3eHTalmeii ompoce,

XapaKTepUCTHUKA cobeceno

MHUKPO(UIaMEHTOB BaHHH.

5. Joknan ¢

MopdodyHkiroHa TIpEe3eHTa

JIbpHasg uneﬁ*

XapaKTepUCTUKA

MHUO(DHUITAMEHTOB,

MUO(PUOPHUILT

MOTIEPEYHO

10JI0CaTON

MBIIIEYHOHN TKaHU.

6.

MopdodyHkinona

JBHAs

XapaKTepUCTUKA

KJIETOYHOTO

HEHTPA.
Tema 7. 1. 1. Koncnexr. 1. YueGHas Koncnexr
Opranensl MopdodyHkunona 2. Cxema (PHCYHOK) (ocHOBHas 1 bl 1o
CHEHAIBLHOTO | JIbHAS CTpOCHHUSL: JIOTIONTHUTENbHAS) | H3y4aeMbl
Ha3HAUCHHMS: XapaKTepUCTHKA — aKpOCOMBEI, JUTEpaTypa mno M
aKpocoma, aKpPOCOMBI. 6 — MUKPOBOPCHHKH; TEMe. BOIIPOCaM
CHEIMaTu3upo | 2. — CTEpEOIIINH; (7 mmt.).
BaHHbIE MopodyHkiroHa — PECHUYKH; 2. Marepuaisl
CTPYKTYpPHI JbHAS — KTYTHKa; JIEKIIMOHHOTO CxeMsl
MOBEPXHOCTH | XapaKTEPUCTHKA — KUHOIIWJIMY, Kypca. (pUCYHKH
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KIIETKH C MHUKPOBOPCHHKH. — OazanpHOTO ) (7 mt.).

y9acTHEM 3. JabupuHTA. 3. Hayunas

nuToaeMMbl B | MopdodyHkIirona 3. CpaBHUTENbHAS JauTepaTypa mno CpaBHute

LUTOCKENeTa. | JIbHAs Tabnuuna: TEMe. JIbHBIE
XapaKTepUCTHKa - TaOJIAIIBI
CTEPEOITIHH. MopdodynkmonansHas | 4. Hayunasie (1 mmT.).
4. XapaKTepUCTHKA pecypcesl cetn
MopdodyHkunona CTEeUAIN3UPOBAHHBIX «MHTEpHETY O OtBer
JBHAs CTPYKTYp TIOBEPXHOCTH | TEME. npu
XapaKTePUCTHKA KIIETKH C Y4acTHEM ompoce,
PECHUYKH. LUTOCKENIETa U cobeceno
5. I[IATOJIEMMEL. BaHUH.
MopdodyHknona 3. loknan ¢
JIbHAS npeseHTanueii Hoknan c
XapaKTepUCTHKA Mpe3eHTa
KTYTHUKA. HHeﬁ*

6.
MopdodyHkunona
TBHAsS
XapaKTepUCTHKA
KHHOITMITU Y.

7.
MopdodyHkurona
TBHAs
XapaKTepUCTHKA
0a3aIbHOTO
JTAOMPUHTA.

Tema 8. Slopo | 1. 1. Koncnekr. 1. YueOHas Koncnekr
MopdodyHkurona 2. Cxema (pHCYHOK) (ocHOBHas 1 BI T10
JEHAs CTPOCHHS: JIOTIOJTHUTENbHAS) | U3y4aeMbl
XapaKTepUCTHUKA — s71pa; JUTEpaTypa mno M
KJIETOYHOTO — YPOBHHU TeMe. BOIIpOCaM
LIEHTpA. kommnakTuzanuu JTHK; (7 mmt.).
2. — pubOCOMEL. 2. Matepuanbl
MopdodyHkiroHa 3. CpaBHUTEIIbHBIC JIEKIIMOHHOTO CxeMbl
JEHAs TaOIUIIBL: Kypca. (pucyHKH
XapaKTepUCTHKA - ) (3 mmit.).
siIpa. MopdodyHkironanbHas | 3. Hayunas
3. XapaKTepPUCTHKA JTUTEepaTypa Mo CpaBHuTe
MopdodyHknrona reTepoXpoMaTHHA U TeMe. JIbHBIS
TBHAs 9yXpOMaTHHA. TaOIUIIBI
XapaKTEPUCTHUKA — 4. Hayunsie (2 wt.).
KapHOJIEMMBI. MOp(]odyHKITMOHANBHAS | PECYPCHI CETH
4, XapaKTepUCTHKA «HTepHET™ TIO OtBer
MopdodyHknoHa pubocom. TeMe. npu
JIbHas 4. loxnag ¢ ormpoce,
XapaKTEepPUCTHKA npeseHTanueil cobeceno
XpOMaTHHA U BaHUHU.
XPOMOCOM.

5. Jloknan ¢
MopdodyHkiroHa TIpe3eHTa
JIbHas III/Ieﬁ*
XapaKTEepPUCTHKA

XPOMOCOM.

6.

MopdodyHkunona

JIbHAS
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XapaKTCpUCTHUKA

SIIPBILLIKA.

7.

MopdodyHkunona

JIbHAS

XapaKTepUCTUKA

pubocom.
Tema 9. 1. Knetounsrit 1. Koncnexr. 1. YueOnas Koncnekr
Kiterounsrit IIAKIT. 2. Cxema (pHUCYHOK): (ocHOBHAS H BI TIO
LUK 2. XapaKTepucTuKa — KJIETOYHOT'O LIUKIIA; JOIIOJIHUTENbHAS) | U3Yy4aeMbl
Henenne uHTEpQasbl: — aMHUTO3a; JauTEpaTypa mno M
KJIETOK. [IPECUHTETHYECKOT — CTaAui MHUTO33; TEMe. BOIIPOCaM
Muro3. 0, CHHTETHYIECKOTO, —CTaJuu Meio3a. (9 mT.).
Melios. IIOCTCUHTETUYECKOT 3. CpaBHUTENBHEIE 2. Martepuansl

0 TIEpUOJIOB, TaOJHILIBL: JICKIIHOHHOTO CxeMsl

[IEPUOJIA TTOKOA. — XapaKTepUCTHKA Kypca. (pucyHKH

3. uHTEpda3bl ¥ epuoaa ) (4 mt.).

MopdodyHkunona TIOKOSI. 3. Hayunas

JbHAS — CpaBHUTEJIbHAS JauTEpaTypa mno CpaBHute

XapaKTepUCTUKA XapaKTepUCTUKA TEMe. JIbHBIE

aMHTO3a. nepruo1oB HHTEpda3bl U TaOITUIIBI

4, MHTO33; 4. Hayunsie (4 mT.).

Mopdodyrkurona — XapakTepucTHhka Qa3 pecypcsl cetn

TBHAs MUTO3a. «UHTepHeT™ No OtBer

XapaKTepUCTHKA — XapakTepUCTHKa (a3 TEMe. npu

¢a3 muro3a: 85 Meiio3a. ompoce,

npoassl, ' 4. lokian ¢ cobeceno

MeTadassl, npeseHTanueii BaHUH.

aHadassl,

Tenodassl. Hoxknan c

5. Mopdomorus Mpe3eHTa

U3MEHEHUN B uneﬁ*

KJIETKE IIPU MHUTO3€.

6. buonorudeckoe

3HAa4YEeHUE MUTO3A.

7.

MopdodyHknroHa

JbHBIE

0COOEHHOCTH

Meiio3a.

8. OTnuus

MEPBOTO JICTICHUS

Meiio3a OT BTOpOro.

9. buosnorugeckoe

3HA4YCHHE MeHo3a.
Tema 10. 1. 1. Koxcnexr. 1. YueOnas Koncnexr
Hupdepenn | Auddepennuponka 2. CpaBHUTENbHBIE (ocHOBHas 1 BI 110
POBKa KJIETOK. | KJIETKH. TaOINIIBL: JIOTIOJTHUTENbHAS) | U3y4aeMbl
Peaxnust 2. — aromnTo3 U HEKPOo3. JUTEpaTypa mno M
KJIETOK Ha MopdodyHkunona 4. Noxnaz ¢ TEME. BOIIPOCaM
MOBPEXJICHUE. | JIbHAS 6 npeseHTarmeit 2. Marepuaisl (5 mr.).
ArmonTos, XapaKTEPUCTHKA JIEKLIMOHHOTO CpaBHute
HEKpO3. T epeHInPOBKU Kypca. JIbHBIE

KJIETKHU. 3. Hayunas TaOIUIIBI

3. Peaknuus Ki1eToOK JUTEPATYPA 110 (1 mmr.).

Ha MOBPEXICHHE. TEME. OtBer

4. 4. Hayunsle pu
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MopdhodyHknrona pecypchl ceTu ompoce,
JIbHAS «VHTEepHET» 1O cobeceno
XapaKTepUCTHKA TEME. BaHHH.
CMEPTH KJIETKU TpH Hoxknan c
aronTo3e. IIpe3eHTa
5. e
MopdodyHkunona
TBHAs
XapaKTepUCTUKA
CMEPTH KJIETKU IpH
HEKpo3e.
Tema 11. 1. IIpoucxoxnenue 1. KoHcnekTsl 110 1. YueOnas Koncnekr
Crtpoenue u TTOJIOBBIX KJIETOK. r3y4aeMbIM BompocaM. | (OCHOBHas U b (11
pa3BUTHE 2. CriepMaTo30u.. 2. Cxema (PUCYHOK): JOTIOJTHUTENbHAS) | IUT.).
MOJIOBBIX 3. SiinekneTka. — CTPOCHHE CIIEPMHUSI; JauTepaTypa mno
KJIETOK. 4. 'ameroreHes. — CIIepMaToreHE3; TeMe. CxeMbl
OmtonoTBOope | 5. AHOMaNUu — CTpOEHUE SHIEKIETKU (pucyHku
HHE. ramer. u e€ 000JI0YeK; 2. Matepuaisl ) (10
6. CnepmorpamMmma — OOTEHE3; JIEKLIMOHHOT' O IIT.).
KaK OCHOBa — CTpOCHHE Kypca.
Moph o yHKIIMOHAT (OJUTMKYIIOB STUYHUKA; Tabnuier
bHOM OIICHKHU — peakuuu 3. Hayunas (17 mr.).
CIIEPMHUEB. KalauTaiy; auTepaTypa mno
7. duznueckas, — aKpOCOMaJIbHOM TEME. OtBer
XUMHYECKas, peaknuy; npu
MHUKPOOHOIIOTUIECK — IPOHUKHOBEHUS 4. Hayunsie ompoce,
ast CTiepMHUS B SIMIIEKIIETKY; | Pecypchl CeTH cobeceno
¢duznonornyeckas — KOPTUKaJIbHOU «HTEepHET» 1O BaHUU.
XapaKTepUCTUKA peaxuu; TEMe.
MOJIOCTH — IpobreHue; Hoxknan c
BJIaraJInIIa 1 — OBapUAILHO- Mpe3eHTa
pocBeTa MEHCTPYaJIBHOTO IIMKJIA nuen™®
MYKCKOTO U ero TOpPMOHAIBHON
MOYETIOJIOBOTO perysIuu;
KaHaja. 3. CpaBHUTENBHASA
8. Tadmua;
MopdodyHknrona -
JIbHAs MopdodyHKIIMOHATIbHAS
XapaKTepUCTUKA XapaKTepUCTUKA
mpoiecca CHEPMHUS U SIHLEKIIETKY,;
OIUIOIOTBOPEHHUS: — BUJIBI SIUIIEKJIETOK B
MEXaHU3MbI 3aBUCUMOCTHU OT
B3aUMOJECHCTBUS KOJINYECTBA KEJTKa,
ramer. — BUJIBI STUIIEKJIETOK B

9. 'opMoHATHHBIH
CTaTycC KEHCKOTO
opraHusma Juist
YCHENIHOTO
OIIJIOJIOTBOPEHHS.
10. T'opmoHanbHBIN
CTaTyC MY>KCKOTO
OpraHmu3Ma Jyis
YCIIELTHOTO
OTIJIOJTOTBOPEHHUS.
11. ITaromorus
OIIJIOJIOTBOPEHHS.

3aBUCHMOCTH OT
PACTIONIOXKEHUSI B UX
UTOIDIa3Me TPaHyIl
JKEJITKA;
Mop(dodyHKIMOHATEHAS
XapaKTepPUCTHKA
000JI04€EK SIHIEKIIETKH,
MophodyHKIMOHAIbHAS
XapaKTePUCTHKA
(hOJTMKYTIOB SIMYHHKA;

— MEXaHU3MBbI JIBUKCHHS
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CIICPMUEB;
— (haKTOpPBI, BIHSIOIINC
Ha TaMETOTCHEY;

— OCHOBHBIE TTOKa3aTeH
CIIEPMOTPaMMBEI;
MopdodyHKIIMOHAIBHAS
XapaKTePUCTHKA
MOPIUNA CTIEPMBI;

— Qu3nueckas,
XUMHYECKas,
MHKPOOHOJIOTHYECKAS U
(hu3mosornuecKas
XapaKTePUCTHKA
TOJIOCTH BJIATraJIHINA 1
IIPOCBETa MYKCKOTO
MOUYETIOJIOBOTO KaHaa;
— JIUCTAHTHOE U
KOHTaKTHOE
B3aHMOJCHCTBHE TaMET;
MopdodyHKIHOHATEHAS
XapaKTepUCTHKA
CIIEpMUS U SIULICKIIETKH;
— XapaKTepUCTHKA
MOHO— H TIOJTUCTIEPMUH;
— XapaKTePUCTHKA
9TaIoB
OTLIOIOTBOPECHHUS;

— B3aMMOCBS3b BUJIOB
IAKYJIALUN U
OTLIOIOTBOPEHUS;

— pe3yNbTaThI
OILJIOZI0TBOPCHHUSI;

— MaTOJIOTHs
OTLIOIOTBOPEHHUS.

4. Jloknag ¢
npe3eHTanuen *

Tema 12.
OOmas
AMOpHOIOTHS
IMO3BOHOYHBIX
’)KHBOTHBIX.

1.
MopdodyHknrona
TBHAs
XapaKTepUCTHUKA
9TAIoB
aMOpHoreHes3a
MO3BOHOYHBIX.

2. OcobeHHocTH
PaHHUX 3TAIOB
aMOpHoreHes3a B
pasHbIX Kiaccax
MO3BOHOYHBIX
YKHBOTHBIX.

3.
BHe3zapoapimessie
OpTaHbI.

1. KoHcniekTsl 110
H3y4aeMbIM BOIIPOCAM.
2. CxeMma (pUCYHOK):

— SMOpHOHAIILHOE
pa3BUTHE JIAHIIETHHKA;
— 3MOpHOHAIBHOE
pasButue prio;

— 5MOpHOHAIIEHOE
pasButne ampuouw,

— CII0COOBI
racTpyJsiLuHy;

— c11ocoObI 3aKIaIKu
ME30JIEPMBI,

— cXema HeUpyJIsuuy y
MTO3BOHOYHBIX
KUBOTHBIX;

— ¢opmupoBaHue
BHE3aPO/IbIIIEBBIX
OpraHoB

1. YueOnas
(ocHOBHas H
JIOTIOJTHUTETHHA )
JUTEepaTypa o
TEME.

2. Marepuaisl
JIEKIIMOHHOTO

Kypca.

3. Hayunas
JaUTEpaTypa mno
TeMe.

4. Hayunsle
pecypchl CeTH
«HTEepHeT» MO
TEME.

Koncnekr
bl (3 mT.).

Cxemsl
(pucyHKH
) (10

IIT.).

Taomuisl
(6 mmt.).

OTBeT
npu
ompoce,
cobeceno
BaHUMU.

Jloknan ¢
MpEe3eHTa
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MJICKOTIMTAIOIHX;

— UMIUTaHTAIHS
3apoAplia B
SHJIOMETPUH;

— CTpOEHHE TYTTOBHHEI,
— CTpOEHHE TUIAIEHTHI.
3. CpaBHUTENbHAS
Tabnuna:

— SMOpHOTEHE3
JIAHILIETHHUKA, PBIO,
amduouii u nTu;

— JTaIlbl
SMOPHOHATIEHOTO
pa3BUTHS;

— o0mue npu3HaKH
Pa3BHUTHUS aMHHOT;

— XapaKTepUCTHKA
THUIIOB IPOOJICHHS
MTO3BOHOYHBIX;

— XapaKTepUCTHKA
TUIIOB 0JIaCTYJ
MTO3BOHOYHBIX;

— XapaKTepUCTHKA
MaTEPUHCKOU U
IJIOHON IOBEPXHOCTH

nuen*

TIJIAICHTHI;
4. Jloknag ¢

npe3eHTanuen *

EJ

— 110 OJTHOMY U3 BOIIPOCOB OAHOI U3 TEM Kypca

5. ®OHJ OHEHOYHbLIX CPEIACTB JisA

MPOBEJEHUSI TEKYUIEH U

MMPOMEXYTOYHOM ATTECTAIIMM IO JUCITATLIMHE

5.1. IlepeyeHb KOMIETEHIMI € yYKAa3aHHeM J3TanoB HX (pOpMHpPOBaHHS B mpoLecce OCBOCHHUS

o0pa3oBaTe/IbHOM NPOrpaMMbl

Kon u HauMeHOBaHHE KOMIETEHIIMH B COOTBETCTBUH
¢ tpedoBanusavMu ®I'OC BO Ne 944 o1 07.08.2014 r.

Jtanbl GopMHPOBAHUSA

OIIK-2 «CrnocobeH MIPUMEHSITh MPUHLIUIIBI
CTPYKTYPHO-() yHKIITHOHAIbHOM OpraHu3aluH,
UCMOJb30BaTh  (PU3MONIOTHYECKHE, IUTOJIOIHYECKHE,
onoxumuueckue, OMo(U3NUECKHE METOAbl aHaln3a
JUIsL OLIEHKU U KOPPEKIMH COCTOSTHHSI )KUBBIX O0OBEKTOB
Y MOHUTOPHHTA CPEJIbl IX OOMTAHUS»

Pabota Ha y4eOHBIX 3aHATUAX (JIEKIIHH,
n1abopaTopHbIE 3aHATHS);
CamocrositenpHas pabora

OIIK-3 «CrocoOeH TpHUMEHATh 3HAHHE OCHOB
9BOJIIOLIMOHHOW TEOPHH, HCIOJIb30BaTh COBPEMEHHBIE
MPEJCTaBICHUsI O  CTPYKTYpHO-(DYHKIIMOHAJIBHOMN
OpraHM3alli TEHETUYECKOM IPOrpaMMBbl  >KHUBBIX
OOBEKTOB M METOAbl MOJIEKYJISIPHOH OHOJIOTHH,
TEHETUKUM U OMOJIOTUM DPa3BUTHUA JUISL HCCIEIOBAHUS
MEXaHM3MOB  OHTOreHe3a M  (ujoreHesa B
poeCCHOHATILHOMN 1A TETLHOCTH

PaGota Ha y4eOHBIX 3aHATHIX (JIEKIUH,
nabopaTOpHBIE 3aHATHS ),
CamocTosiTenpHas paboTa
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5.2. Onucanue nokKa3arteJieii 1 KpUTepUeB OLlEHUBAHUS KOMIIETEHIMII HA Pa3IMYHBIX 3TaNax uX
(popMupoOBaHus, ONHCAHME IIKAJ OLlCHUBAHNS

OuenuBa
u YpoBenb HIxana
eMble Iran . Kpurtepun
chopmupoB Onucanue nokasarteJei OLICHMBA
KOMIIeTe (dopmupoBaHusi OllEHNBAHMS
aHHOCTH HHS
HIIMH
OIIK-2 [loporoseri | 1. Pabota Ha 3namo: Texymmit 41-60
YYeOHBIX 3aHATUSAX | — HOHSATHHHO- KOHTPOJIb 6aILIOB
2.CaMocTosTeNIbHA | TEPMHUHOIOTUYECKUH anmapar | yCBOCHHUS
st paboTa [UTOJIOTHUH; 3HAHWI Ha
— TIPUHIUTIBI KICTOYHOM OCHOBE
OpraHu3aly OMOJOTHYECKUX | OLIEHKH
00BEKTOB; YCTHOTO
— CTPYKTYpHO- ompoca.
(yHKITOHATbHEIE
0COOCHHOCTH KJICTOK Odopmirenne
NPpOKapuoOT U 3YKapuoT, CaMOCTOSITENb
— OCHOBHBIE METOMBI U3YYCHUS | 1oii u
KIICTOK, 71a00paTOPHOM
— 0a30BBIC MPEICTABICHHS O pPaGOTHL.
3aKOHOMEPHOCTSX POCTA,
Pa3BUTHUSA U pereHepanuu KomToKBHyM
KJICTOK;
— CYOKIICTOYHBIC KOMITOHEHTHI
% > | Jlokman ¢
X OHOXUMHYECKHE mpeseHTAIHEH.
XapaKTePUCTHKH;
— BBbIC II TAaBJICHU S
0a30BbIC MPEACTABICHUS O Pedepar.
3aKOHOMEPHOCTSIX

Pa3sMHOKEHUS ¥ THOeIH
KIIETOK.

Ymemn:

— apryMEHTHPOBAHO
000CHOBBIBATh
HEOOXOIUMOCTh 3HAHUH
W3y4aeMOil JTUCIUTUTNHBI,

— J1aBaTh OMHCaHHUE CTPOCHHUS
1 (QYHKIMH KJIETOK Pa3IMIHbIX
TKaHel opraHusma;

— J1aBaTh CPaBHUTEIbHEIC
Moppo(dhyHKIIMOHATBHBIC
XapaKTEPUCTUKU Pa3THIHBIM
KJICTKaM U UX OpTraHejIaM.
— UJIeHTU(UITMPOBATH U
aHAIM3UPOBATh
IUTOJIOTHYECKHE TIPETIapaTh
Ha YpOBHE CBETOBOTO
MHUKPOCKOIIA U DJIEKTPOHHO-
MHUKPOCKOITUYECKHE
(oTorpaduu KIETOK U UX
CTPYKTYP.

Bnaoembs:

— ymMeHueM paboTaTh ¢
[IUTOJIOTUIECKUMHU
00BEKTaMU;

— HaBBIKAMH MTOKMCKA
nHGOPMAIUHU B Pa3IHUHBIX
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MCTOYHHUKAX (Yy4eOHBIX
TEKCTax CIPaBOYHUKAX,
HAYYHO-TIOTYJIIPHBIX
W3JaHUAX, KOMITBIOTEPHBIX
0a3ax JaHHBIX, pecypcax
WHTepHEeTa) M KPUTHIECKU €€
OLICHUBATE;

— OCHOBHBIMH CTIOCOOaMU
00paboTKu (PaKkTOB, METOIOB,

ANTOPUTMOB.
[IponBunyts! | 1. PaboTa Ha 3name: Texymnii 61-100
i y4eOHBIX 3aHATHAX | — METOIBI H3yUECHUS KIETOK; KOHTPOJIb OaIoB
2. — CyOKJIeTOYHBIE YCBOCHUS
CamocrosTenbHasi | KOMIOHEHTBI, Onou3nyueckrue | 3HaHUIl HA
pabota 1 OMOXMMUYECKHE OCHOBBI OCHOBE
KJIETOYHOW OpraHU3aluH OLICHKH
OHMOJIOTHYECKUX 00BEKTOB; YCTHOTO
— MeMOpaHHBIE TIPOIIECCHI ompoca.
KHU3HEACATEITBHOCTH KIETOK;
— 3aKOHOMEPHOCTH Odopmiienue
Pa3sMHOKEHUS U THOeIH CaMOCTOSTEb
KJIETOK. HOM |
— MOJICKYJIAPHBIC MCXaHH3MBI | jaGopatopHoii
KUSHEACATELHOCTH KICTOK] | a5y
— IOCTHKCHUSI COBPEMEHHOM
MOJIEKYJISIPHOI OHONIOrHn
JeMoHcTpauu
KIICTKH;
Ymemo: 8
_ IpHMeHSTS HNPaKTHYECKUX
eCTeCTBeHHOHAyuHble 3Hanus | HABPIKOB
B yueOHOH U
npodeccroHaIbHOM Koxnoxsrym
JIeATeITLHOCTH;
— M3rOTABJIUBATH U Aoxmanc
aHANM3MPOBATh Npenapatsl Ha | TPC3CHTALHCH.
YPOBHE CBETOBOTO
MHKPOCKOIIAa U 3JIEKTPOHHO- Pegpepar.
MHKPOCKOITHYECKUE
(oTorpaduu KIETOK U UX OK3aMeH.
CTPYKTYD;

—IMPUMEHSATH I[UTOJIOIMUYECKUE,
METO/IBI aHAIN3a IS OIEHKH 1
KOPPEKIIUU COCTOSTHUS KUBBIX
00BEKTOB 1 MOHUTOPHHTA
cpempl MX OOMTaHMS.
Bnaoems:

— cIenranbHOU
pohecCHOHATIBHOMN
TEPMHUHOJIOTHEH;

— HaBBIKAMH OpTaHHU3AINH U
MPOBECHHMSI IUTOJIOTHUECKUX
HCCIICOBAHUM;

— HaBBIKAMH PaOOTEHI B
IUTOJIOTHYECKOMN
J1a00paTopuu;

— HaBBIKaMH PabOTHI C
LATOJOTHUECKUMHU
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00BbEeKTaMU;

— OTIBITOM IPUMEHCHHS
IKCIEPUMEHTAILHBIX METOIOB
JIUISL OL[EHKU I[UTOJIOTHYECKIX
00BEKTOB;

— HaBBIKAMHM [TPUMEHCHHS
MPEJICTaBICHUH O
3aKOHOMEPHOCTSIX CTPOCHUE H
(GYHKITHA OMOJIOTHIECKUX
00BEKTOB B

npohecCUOHATBHOMN
JeSITETIbHOCTH.

OIIK-3 | Tloporoserii | 1. Pabora Ha 3uameo: Texymuit 4160
YyUEOHBIX 3aHATUSAX | — OHSATHHHO- KOHTPOJIb 6aJUIOB
2. TEPMHUHOIOTUYECKUH anmapar | yCBOCHHUS
CamocrosiTenbHass | JUCUUIUIMHBL, 3HaHUI Ha
pabota — 0a30BbIC MPEICTABICHUS O OCHOBE

3aKOHOMEPHOCTSIX OLIEHKH
BOCIIPOU3BEICHUS YCTHOTO
OMOJIOTHYECKUX OOBEKTOB; ompoca.

— 0a30BBIC MPEJICTABICHUS O

3aKOHOMEPHOCTSAX Odopmienue
WHIWBUTYaTbHOTO Pa3BUTHS CaMOCTOSITENb
OMOJIOrNYeCKUX 00BEKTOB; HOM 1

— BOJIIOLIMIO KJIETOK U MX MaBopaTopHOit
TIPOU3BOIHBIX. paGoTHL.
Ymems:

— NIPpUMCHATH COBPEMCHHBIC KOJ'IJ'IOKBI/IyM.
JIOCTHOKEHUS JUCIIUTLTAHBI TS

00BSICHEHHSI MEXaHHU3MOB . Toknaz ¢
OHTOI'€HEe3a U (PUIIOTCHE3A,; mpeseHTAIHEH.
— UCIIONIb30BaTh COBPEMEHHBIE
WH(POPMAITMOHHO- Pedepar.
KOMMYHUKAIIUOHHBIC

TEXHOJIOTUH B CBOEH

npodecCHOHANTBEHON

JIeSITeTIbHOCTH.

Bnaoembs:

— HaBBIKAMH MPUMCHEHUS
0a30BbIX MPEICTABICHUN O
3aKOHOMEPHOCTSX
BOCIIPOU3BEACHHUS
OnosTornuecknx 00BEKTOB B
mpoheCcCHOHATBHON
JIEATSIIbHOCTH;

— HaBBIKAMH MTPUMEHEHUS
0a30BbIX MPENICTABICHUH O
3aKOHOMEPHOCTSX
WMHAMBHIYyaJIbLHOTO Pa3BUTHS
OHMOJIOTMYECKUX OOBEKTOB B
poheCcCHOHATIBHOMN
JICATSIIbHOCTH;

— HaBBIKAMH TTOMCKA
WH(POPMAITUH B Pa3IMYHBIX
MCTOYHHKAX (Y4eOHBIX
TEKCTaX CIPaBOYHHKAX,
HAYYHO-TIOITYJISIPHBIX
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U3JIaHUSX, KOMITBEOTEPHBIX
0a3ax JaHHBIX, pecypcax
WuTepHeTa) M KPUTHYECKH €¢
OIICHUBATb.

— OCHOBHBIMH CTIOCOOaMHU
00paboTKHu (PaKkTOB, METOIOB,

aJrOPUTMOB.
[IponBunyts! | 1. PaboTa Ha 3nams: Texymnii 61-100
" YYIEeOHBIX 3aHATHAX | — MOHATHHHO- KOHTPOJIb 6aILIOB
2. TEPMUHOJOTMICCKUH anmapar | yCBOCHHUS
CaMocCTosTeNIbHASL | TUCITUTUIMHBI C YIETOM 3HaHWH Ha
paborta OHTOI'€HETHYECKOI'0 1 OCHOBE
(UIIOreHeTUIECKOI'O €ro OILICHKH
pa3eIios; YCTHOTO
— IPUHIUIBI UCTIOIh30BAHHUS ompoca.
MpeJICTaBICHUH O
3aKOHOMEPHOCTAX Odopmiienue
BOCIIPOM3BCICHUA CaMOCTOSITENb
OMOJIOTHYECKUX 0OBEKTOB. HOI U
— NPHHLHITB HCTIONb30BAHNS 1aGopaTopHoii
MPEJICTaBICHUH O pabor.
3aKOHOMEPHOCTSIX
WHIUBUTYaTbHOTO Pa3BUTHS JlemoHCTpam
OHMOJIOTHYECKUX 0OBEKTOB MPH i
LUTOJIOTHUECKHUX
HCCIIEIOBAHUIX TIPaKTHHCCKHIX
OUOJIOTHYECKHX 0OBEKTOB; HaBbIKOB
— BBOJIIOIUIO U
CTIEIMATH3AIHIO KIETOK i ux | KOVIOKBHYM
MPOU3BO/IHBIX;
— METOIbI IOJYYCHHS U Hoxnan ¢ .
paboThl ¢ oHTOreHeTHyeckumy | TPE3CHTALMCH.
OHOJIOTHYECKHMH 00bEKTaMH.
Vems: Pedepar.
— IPUMEHSATH METOJIbI
DK3aMeH.

MOJYYEHUS U PabOTHI C
SMOPUOHAIHHBIMU 00BEKTAMU
B IPpOo(heCCUOHAIBHON
JeSITeTbHOCTH;

— aHAJIM3UPOBATH MPEapaThl
Ha YPOBHE CBETOBOU U
AIIEKTPOHHON MUKPOCKOIIMHU Y
JKUBOTHBIX Pa3JIMIHBIX
SBOJIOLIMOHHBIX KJIACCOB;

— YCTaHAaBJIMBATh B3aHMOCBSI3b
MEX]y CTPOSHHEM KIIETOK,
TKaHEW, OPraHOB M UX
(GyHKUIMSMH B TIpoLiecce
¢bu10— 1 opTOreHe3a;

— HCIIONIb30BAaTh COBPEMEHHBIE
MH(POPMAaIIIOHHO-
KOMMYHHUKAIIMOHHBIE
TEXHOJIOTHH B CBOEH
npohecCHOHANBHOMN
JIeSITeIIbHOCTH;

Baaoemow:

— HaBBIKAMH MTPUMCHEHUS
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METOIOB MOTyUCHHS U PabOTHI
¢ YMOpPHOHATHHBIMHA
00BeKTaMH B
npoheCcCUOHATBHOMN
JIeSITeTIbHOCTH;

— TOTOBHOCTBIO TPUMEHSITh
COBPEMEHHBIE TOCTHKEHHS U
METO/IbI U3y4aeMOi
JUCTIATUTAHBI JTSI
WCCJICJIOBAHUS MEXaHU3MOB
OHTOT'€HE3a U (PUIIOTeHE3a B
podeCCHOHATTEHOM
JIeSITEJIbHOCTH.

5.3. TunoBble KOHTPOJIbHbIE 33aJaHUSl WM HMHbIE MATepHaJibl, HEOOXOAUMbIE JJIs1 OUEHKH
3HAHMi, YMeHHWi, HABBIKOB HW/WJIM ONBITA [eATEJbHOCTH, XapPaKTEePU3YWIIHMX 3TANbI
¢GopMupoBaHusi KOMIIeTeHUIM B MIpollecce 0CBOEHUS 00pa30BaTeILHO MPOrPaMMbI

5.3.1. Ilpumepnvie 6onpocvl mecmoeo20 KOHMPOA 3HAHU

1. Cmpyxkmypnoit eounuyeii opzanuszma agnaemcsa
1) opran;  2) Tkanp; 3) kieTka; 4) cuCTeMa OpraHoB.
2. OcHO6HbIE NONI0IHCEHUA COBPEMEHHOIL KIEMOYHOU meopuu 0bliu chopmynuposansl

1) P. bpoynowm, P. Bupxosim, . Ilypkunbe; 2) M. llnelinenom, P. bpoynowm, T. [lIBanHOM;
3) T. llIBannom, P. BupxossiM, M. llIneitnenom;  4) T. llIBannom, P. bBpoynowm, . [Typkunbe.

3. OcHosHoe seujecmeo KiemkKu, 8 KOMopoM HAX00AMCA 6Ce OP2AHOUObL — IMO
1) muromnazma;  2) MUTO301b;  3) MazManemMma;  4) MpoTOIUIacT.
4. Buonozuueckue memopanst 001a0ar0m ce0iicmeom meKyvecmu, m.e.

1) MOT'YT U3MEHSATh CBOIO KOHPUTrypanuoo;  2) ObICTPO BOCCTaHABIMBATHCS MOCIIE OBPEXKICHUS;
3) pacTAruBaThCS U CKUMATHCS;
4) BocCTaHABIMBATBCS MOCTIE MOBPEXKICHHS, PACTATUBATHCSA M CKUMATHCS MPHU KJIETOYHBIX JIBHIKEHUSAX.

5. Akmuenuti mpancnopm — 33mo nocmynjienue eeuiecme 6 KiemkKy

1) no rpasueHTy KOHUEHTpaluu O6e3 3aTpaThl SHEPTHH;
2) n30uparenbHO NMPOTUB I'PaJMEHTa KOHLEHTPALMHU C 3aTPaToi SHEpruy;
3) myTéM kKuIK0(pa3HOTO IHIOLNUTO3A, 4) nytém (parouuTosa.

6. Iuooyumosz — smo
1) Tpancnopt;  2) coco0 MPOHUKHOBEHMSI BELIECTB;  3) OCMOC;  4) TeKy4ecTb.
7. I'panyasipuas JIIC yyacTByeT B CHHTe3e€:
1) 6enkoB;  2) yrineBojoB;  3) )KHUPOB;  4) HYKJIEHHOBBIX KHCIIOT.
8. luxmuocomvl — 3mo cmpykmypHole eOuHuUybl

1) k1erouHoro neHTpa;  3) 3HAOMIA3MATUYECKOM CETH;
2) annapara ['onbxu;  4) opraHOUbI CIIEHUAIBHOIO HA3HAYECHHUS.

9. B chopmuposanuu annapama I'onvoswcu yuacmeyem
1) sHomIa3mMaTuueckas cetb;  2) SApo; 3) MUTOXOHJIpHH; 4) KJIETOYHBIH LIEHTP.

10. @ynuxyuu nuzocom —mo
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1) cunte3 MUNuUAOB;  3) paculeIUICHUE MUIIEBBIX YaCTHII;
2) cunre3 ATO; 4) cuHTE3 YIJIEBOIOB.

11. Cmpykmypnovimu Komnonenmamu MumoxXoHOpuil A6AA10MCA

1) rpansr; 3) KaHaJIBl, MATPHKC;
2) kxpucthl,  4) HapyXHas, BHyTPEHHsIs1 MeMOpPaHbl, MAaTPUKC.

12. Yemanoeume coomeemcmeue mexncoy éeuiecmeom u MexXanuzmom €20 mpaHcnopma uepes
Memopany
1) TBepable YaCTUIBI  a) aKTHUBHBIN TPAHCIIOPT

2) MOHBI KaIus 0) (haronuros
3) rroko3a B) nuddy3us
4) )KUAKOCTD T') TUHOIIUTO3
13. B 1839 2. enepevle chopmuposa 0CHOBHbIE NONONHCEHUA KIIeMOYHOU meopuu

1) Bann;  2) I'pun;  3) Crayt;  4) Hekaprt.
14. Buympuxnemounoe 0gusicenue 0Cyuecmeinaemcsa ¢ HOMOubIo

1) Mukpotpybouek;  3) KI'YTHUKOB;
2) pecHUYEK; 4) IpOMEeXyTOYHBIX (PUITAMEHTOB.

15. B cocmae adpvluika 6xooum
1) AHK; 2) PHK; 3) 6enok, JIHK, PHK; 4) 6emnok.
16. Aopviuxo yuacmeyem 6

1) cunrese p-PHK; 3) cuHTe3e GuoPUILT;
2) cuntese p-PHK, cyObeaunun pudbocom;  4) cuHTE3€ KapHOIIa3Mbl.

17. Xpomamuowt — smo

1) cnupanu3oBaHHBIE XPOMOCOMBI; 3) ueHTpoMepbl B XpOMOCOMaX;
2) necnupanu30BaHHbIE XPOMOCOMBI;  4) UCTEPHBI.

18. B unmepdghaze npoucxooum

1) KoHBIOTAIUS XPOMOCOM; 3) perunkanus JJHK;
2) cnupanuzanus XxpoMocoM;  4) pacXx0oxJAeHHE XPOMOCOM.

19. Pacnonoscume nocnedoseamenvno hazol mumosa
1) anadaza; 2) mpodaza; 3) meradaza; 4) remodasa.
20. Pesynomamom mumo3sa A611emcs

1) obpazoBaHue ABYX AMIUIOWIHBIX KIETOK;  3) 0oOpa3oBaHUE raMeT;
2) MHOTOSIIEPHOCTb; 4 xoHBIOTAIHA).

21. B pe3ynvmame meiioza oopazyomcs Kiemku
1) comarnyeckue; 2) 6e3bsiiepHbIe;  3) MHOTOSIEpHBIE;  4) MOJIOBBIE.
22. B anaghbaze 2-20 denenusn meiioza npoucxooum

1) pacxoxxaeHre CeCTPUHCKUX XPOMATH/I K TIOJF0CaM KIIETKU
2) KpPOCCHHTOBEDP;  3) pacXOoXACHHUE IENIBIX XPOMOCOM;  4) KOHBIOTAITHUs

24. Pacnonoscume nocjie006ameibHO U3MEHEHUSA 2EHEMUUEeCKO20 Mamepuana 6 MUumo3se
1) Inlc;  2)2n2c; 3) In2c;
25. 'amema — ymo knemka c:

1. rarmouIHEIM HAOOPOM XPOMOCOM, YUAaCTBYIOIIAs B TIOJIOBOM Pa3MHOKEHUU
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2. TATUIOUIHBIM HAOOPOM XPOMOCOM, PAa3MHOKAIOIIASCS ICTICHUEM.

3. IUTIJIONTHBIM HAOOPOM XPOMOCOM, BBITIOJHSFOIIAS CTBOJIOBBIC ()YHKIIUH.

4. TUIIIOUIHBIM HAOOPOM XPOMOCOM, (PYHKIIMOHHPYIOIIAs KaK CAMOCTOSTENIbHBINA OPraHu3M.
5. IMIIONIHBIM HA0OPOM XPOMOCOM, HE CIIOCOOHAS K JICIICHUIO.

26. I'acmpynayusn y uenoseka é nepeoil haze npoucxooum nymem:
a) MHBarvHaNuH; 0) SNTMO0INN; B) ACIIMUHAIINHN; T) HMMUTPALIAH; 1) ASTSIMUHAIIMA U UMMUTPAITUN
27. Dnubnacm exnouaem 6 ceds 6ce 3a4amKu, Kpome:
a) HEPBHOM IIJIACTUHKH; 0) ME30IEPMBI; B) XOP/IbI; T) IEPBUYHOTO y3€JIKa; 1) KUIIICYHOU TPYOKH
28. Hmnnanmayus 3apoosviuia 6 MamkKe nPpoucxooum Ha ... CymKu IMOpuozeHesa.
a)l-e; 0)3-4; B)6-7; 71)10-14; n)12-21.
30. Onnooomeopenue aiiyexkiemKku 4en06eKa npomeKaem 6:

a) OpIOIIHOM TOJIOCTH; 0) momocTU MaTKU;  B) aMITYJISIPHOM YacTH sflIeBO/A;
) 00J1aCTH MIEHKN MaTKH; 1) AUYHUKE.

31. /Ilpoonenue 3apooviuia uenosexa:

a) MOJIHOE PABHOMEPHOE CUHXPOHHOE;  0) IIOJIHOE HEPAaBHOMEPHOE;  B) YACTUYHOE AMCKOUJIAIBHOE,
T') IOJIHOE€ HEPABHOMEPHOE aCHHXPOHHOE; 1) IOJTHOE PaBHOMEPHOE aCHHXPOHHOE.

32. Haiioume coomeemcmeue:
Tepmun: IMonsiTHe:
1. U3oramus a. ITOJIOBBIE KIIETKH, CITOCOOHBIE K CIIMSHUIO, Pa3IMYarOIIUecs 110 pa3MepaM;

0. MOJOBBIE KIETKH, CHOCOOHBIE K CIHUSHHUIO, PE3KO pa3Ihyaronifecs Io
pa3mepaMm U IOJABUKHOCTH;

B. TOJIOBBIE KJIETKH, CIIOCOOHBIE K CIMSHUIO, HE OTIMYAIOTCS MOP(HOIOTHUECKH,
10 pa3Mepy U NOJABUKHOCTH.

2. AHuzoramMus
3. Ooramusa

33. Haiioume coomeemcmeue:

TepMmun: IHousiTHe:

a. rametbl 0e3 AYIUIMKALMH M HEXBATOK, OOpa30BaBIIMHCA Yy
0co0eil, TeTepO3UTrOTHBIX 0 TPAHCIIOKAIUH;

0. raMeThl, HeCYIIMe XPOMOCOMBI, TOTEPIEBIINE KPOCCUHTOBEP B
MIEpBOM MEHOTHUYECKOM JIETICHUH;

B. TaMeThl, HECYUIME XPOMOCOMBI, KOTOpbIE HE IOTEPIEIN
KPOCCHHI'OBEpa B IEPBOM MEHOTUYECKOM JIEJICHUH

1. T'ameTsl KpoccoBepHBIE
2. 'ameTbl HEKpOCCOBEPHBIE
3. 'ameTsl cOalaHCUPOBAaHHBIE

34. Pazeumue 3apooviuia Ha CMAouu...nPOUCXoOUm...

1. 3uroTHI a) cBOOOTHO B MOJIOCTH MAaTKH
2. MOpYJIbI 0) B KOHTAaKTe C YHJIOMETPUEM
3. 6macTonucThl (4—5 CyTKH)  B) B SIUIIEBOJIC
4. 6macTorucThl (6—7 CYyTKM)  T) B TOJILE SHAOMETPHUS

1) B KaHaJIe EWKU MaTKH

5.3.2. Ilpumepnovie 6onpocwt 0na meKyuiezo KOHMPOa 3HAHUIL:

1.  Tlpenmer, nienu u 33291 MUTOJIOTHH, €€ MECTO B CUCTEME OMOJIOTHYECKUX HAYK.
2.  Ucropus oTkpbITHs KiIeTKH. OTKPBITHE MUKPOCKOIA. MeTObI H3yueHUs KIETOK.
3. MeTo/pI CBETOBOM MUKPOCKOTHH. Pa3pemiaromniast CtocOOHOCTh CBETOBOW MUKPOCKOITHH.
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© N

11.

12.

13.
14.
15.
16.
17.
18.
19.
20.

21.
22,
23.
24,
25.
26.

27.
28.
29.

30.
31.

32.

33.
34,
35.
36.
37.

38.
39.
40.

Moaudukarmu CBETOBOM MUKPOCKOIIHH. @®a30BO-KOHTpacTHAas MHUKPOCKOIIHS.
[Tonspuzanmonnass Mukpockonus. HMutepdepeHmrnonHas MHUKpocKomusi. MHUKPOCKONHS B
TEMHOM T110J1e. Y IbTpaduoaeToBast MUKpOCKomHs. PiryopecteHTHass MUKPOCKOTIHS.

MeTtoapl 37E€KTPOHHON MUKpockonuu. Paspemnaromas crnocoOHOCTh MeTOa 3JIEKTPOHHON
MHUKPOCKOIIHH.

CreuuanbHble METOAbl DJIEKTPOHHONM MMKPOCKONMUH OHOJOTHYECKHX OOBEKTOB: METOM
TPaAaHCMUCCUOHHOM, BBICOKOBOJIbTHOM, CKAHUPYIOIEH 3JIEKTPOHHOW MUKPOCKOIIMH.
@yopeclieHTHas MUKPOCKOIIHSA.

NMMyHOXMMHYECKOE OKpALIMBAaHUE KIIETOK.

ButanbHoe nzyuyenue kinetok. Meton KyiabTypbl TKaHed. [[pukn3HeHHOe OKpalBaHue.
N3ydyenne (QUKCHPOBAHHBIX KIETOK W TKaHel. Xumuueckas (ukcanus. Jlnodunmsanms
TKaHu. OKpanBaHue.

[Muroxumudeckue wMetonsl. Llutodoromerpusi. Arropammorpadus. KonTpactupoBanue
KOPIYCKYJISIPHBIX O0BEKTOB. Y IbTPAMUKPOTOMHUS.

OcCHOBHBIE ATaIbl PAa3BUTHUS KIETOUHOU Teopuu. Teopust oOpazoBanus kietok M. llneiinena.
Knerounas teopus T. llIBanHa.

Kiterounas Teopus B oLieHKe COBpeMEHHHKOB. IlepecmoTp kineTtounoi teopun P. Bupxobim.
OCHOBHBIE MOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOUM TEOPHH.

CucTeMHOCTh B OpraHU3aluy KJIETKU. Y POBHU OpraHU3aliH B KJIETKE

[IpokapuoThl U 3yKapUOThI: CXOACTBO U pa3jinyue.

[IpousBonubie kieTok. HagkineTounble CTPyKTYpHI.

[IpouzBoanHbie kieTok. [locTKIIETOUHBIE CTPYKTYPHI.

[IpousBoaHbIe K1eTOK. HEKIETOUHBIE CTPYKTYPBI.

Crtpoenue kierouHoit memOpanbl. CrHenMaTu3UPOBAHHBIE CTPYKTYpBI IUIa3MaTHYECKOM
MEMOpaHBI.

CaoiicTBa 1 PyHKIIMU MEMOpaH KIETKH.

MounekynsipHble peleNTOPbI KJIETKU U UX JIMTaH]IbI.

HonHble KaHabl MeMOpaHbl, UX (QYHKIIMOHAIbHAs KiIaccuuKaIus.

Buapr MeMOpaHHOTO TpaHCTIOPTA.

Harpuit-xanueBsiit Hacoc. Pe3ynbrarsl €ro A€ATeIbHOCTH.

Me:XKJIeTOUHbIE KOHTAKTBI: aAre3us, 3aluparonife, 3asKOpuBarolue (CLEIUISIONUE JIEHTHI,
(oxanbHbIe WM OJISIIKY CLHEIICHUs, I€CMOCOMBI U IOJYAECMOCOMBI), IIeJIeBble KOHTAKTBI.
Cunantuueckuil koHtakT. CTpoeHue U QyHKIMU cuHancoB. VX BUbL.

HanmemOpaHHbIE CTPYKTYpBl HOBEPXHOCTHOTO amnmapara. [ TMKOKaIHKC.

Mukpotpybouku. WMx crpoenue. Pacnonoxxenne MHUKPOTPYOOUKOBOM CcyOMeMOpaHHOM
cucreMbl. [l7acTHYHOCTH M JAMHAMHUYHOCTH MHUKpOTpyOouek. OcoOeHHOCTH TyOynuH-
JTUHEMHOBOUN CUCTEMbI PECHUYEK U KI'YTHKOB.

Crpoenue u 1BUKEHUE peCHUYEK. MUKPOTPYOOUKH LIUTOILIA3MBI.

Muroxonapuu. OOmiass mopdosorus. YIbTpacTpyKTypa MUTOXOHApui. X 3HaueHue mis
KJIETKH.

@OYyHKIIMA  MUTOXOHAPWUN. YBEJIMYEHHE YHCIA  MHTOXOHJPUH.  ABTOPENpPOLYKIUS
MUTOXOHJIpUH. XOHIPUOM.

CumMOuoTtryeckasi TEOpHs MPOUCXOKIeHUE KiIeToK. [lna3munnas Teopus.
Oupomnazmarudeckas cetb. lllepoxosaras DIIC. Ctpoenue u GpyHKIHU.

Cunre3 6enkoB-pepmeHToB. CHHTE3 KIETOYHBIX MEMOpaH.

I'mankas OIIC. Ocobennoctu raankoit IIIC. Ee MynbTHGYHKIIMOHATBHBIN XapakTep.
Anmnapar [onpmxu. MopdodynkuuonansHas xapaktepuctuka. CopTupoBka O€lIKoOB B
anmnapare ['oJbKy.

JInzocombl. MopdodyHKITMOHATBHAS XapaKTePUCTHKA.

ITepokcucombl. MopdodyHKIIMOHATBHAS XapaKTePUCTHKA.

Baxyonu. MopdodyHkimonanbpHas XapaKTepUCTHKa.
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41.

42.
43.
44,
45.
46.
47.
48.
49,
50.
51.
52,

53.
54.

55.
56.
57.
58.

59.
60.
61.
62.
63.
64.

65.

66.
67.
68.

69.
70.
71.

72,
73.
74,
75.
76.
77,
78.

Pu6ocombl. MopdhodyHKImoHanbHas xapakTepucTuka (popma U pa3mepbl, KOMIAKTHOCTb,
nmojApa3cicHne Ha JBe CyObenuHuibl). DU3NYEecKue CBONCTBA W XHUMHYECKHH COCTaB
pudocom (coneprxanune PHK u Oenka).

Tunsl PHK sykapuor.

Jloxamm3anus PHK B knerke.

[Ipoueccunr uPHK, TPHK u pPHK.

Crpykrypa v QYHKIIUY SAPBIIIKA.

Uto Takoe AIphIIIKOBBIA OpraHu3zaTop?

buonoruueckoe 3HaueHue SAAEPHOTO anmapaTa U ero oduias XxapakTepuCTHKa.

CrtpoeHnue siapa, KOMIIOHEHTHI Sep, UX QYHKIUH.

Kapuonemma. Jlamunaa — CTpO€HHE U COCTAB.

CyOn0oMeHsI siapa.
Tuner JIHK. Mexanusm perumkanuu JTHK.
[utonornyeckue crnocoObl BbeBIeHUs JIHK — peaknms OEnprena, oxpammBaHue

(bIyopecieHTHBIMU KPACUTEIISIMH.

benkosiit maTpukc sapa. O6umii coctas. JJHK 6enkoBoro maTtpukca.

CrpyKTypHas opraHusanus U XuMudeckuil cocras xpomatuHa. CocraB xpomarusa. [lonsaTus
3y— u u rerepoxpomatut. JIHK xpomaruHa.

Crpoenue JITHK. YpoBuu komnaktuzanuu JJHK.

CrpykTypHas posb HykjieocoM. CTpO€HHE HYKJI€OCOMHOM YaCTHUIbI.

[Nepudepruyecknii XxpOMOCOMHBIN MaTepHal.

Mopnenu opranuzanuu xpomocoMm. Ctpoenue xpomocoMm. Juddepennmansnoe okpavBaHue
XpOMOCOM.

[TonuTeHHbIE XPOMOCOMBL.

XPpOMOCOMHBIE TEPPUTOPHH.

XPOMOCOMHBIN ITUKIL.

[lonsTHE «KapUOTHUII».

Knerounslii nuki. XapakTepucTHKa UPETYISIIHs KIETOYHOTO IUKIIA.

MuTtotnueckoe aeneHue kietok. Obmas opranuzanus Muto3a. Mopdonorus MUTOTHY€CKON
¢burypel. AcTpalibHBI THI BepeTeHa JeleHus. AHACTpalbHbIl THUN BepeTeHa JeJICHUS.
Kuneroxop.

JluHamuKka MuUTO3a. XapakTepucTuka (a3 MUTO3a: MPo—, MpOMeTa—, MeTa—, aHa— U Tenodasa.
[uTokunHes.

Meiios. Tunel menosa.

MexaHu3Mbl TOJUIUIONU3ALUHN KIETOK.

Huddepenunpoka kinerok. [lonsatue nuddepona. Ilpumepsr quddepenuponku. [Tonsrue
«TOTUIIOTEHTHOCTBY.

Otarnbl 3MOpuOreHesa.

OcobenHocTr SMOpHOTeHe3a B pa3HbIX KJIACCaX MO3BOHOYHBIX JKUBOTHBIX.

OMmOpuoHanbHblii  rucTorenes. Ilpomudepanus xnerok. Kietounslif pocT, MUrpanus.
MeXKIIeTOUYHOE B3aUMOJIENCTBYE.

Mopdomorus ¥ TUITbI TaMeT.

N3oromus, aHM30romMusi, 0OOTOMHSI.

Cnepmaro3zof.

SIiinexieTka.

Tun raMeTHOCTH U MOI.

l'amerorenes.

MopdodyHKIHOHATBHAS XapaKTEPUCTUKA OIUIOI0TBOPEHHUS.

5.3.3. Tunoevie 3a0anusn ona camocmoamenvHou padoomot

1. CoctaBbTe cxeMy CTpOEHHs CTpoeHHe MUOPUOPUILIT
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. CocTaBbTe cxemy CTpOEHHUSI MUKPO(PHUIaMEHTOB

. CocTaBbTe CXeMy CTPOEHHS MPOMEKYTOYHBIX (DUITAMEHTOB

. CocTaBbTE CXEMY CTPOEHUS MUKPOTPYOOUEK

. CocTaBbTe CXEMY CTPOEHUS KIETOYHOTO LIEHTPA

. CocTaBbpTE CXEMY CTPOEHUS CLIEPMHUSIL.

. CocTaBbTe cXeMy CTPOCHHUS SIHIEKICTKH U €€ 000JI04eK.
. CocTaBbTE CXEMY HEHPYIALUH.

2
3
4
5
6. CocTaBbpTe CXEMy CTPOEHUSI MEXAHU3M COKpAIlIEHUs capKoMepa
7
8
9
1

0. CocTaBbTE CPaBHUTEIBHYIO TAOTUILY:

CpasHumenvHasn xapakmepucmuka cmpykmyp yumockenema

JIeMEeHT IIUTOCKeJIeTa XHUMHYECKHH COCTAB DyHKIUHN
MuKpoTpyOOoUYKH
MukpouiiaMeHTbI
ITpomexxyTounbie (pUITaMEHTHI
KireTouHslii EHTP
CpasnumenvHas xapaxmepucmuxa MATOXOHAPHH U pUOOCOMBI
Oprane/ia Jlokanusauus XHMHYECKHI COCTAB DyHKIUH
MuToxoHapus
Pubocoma
Cpasnumenvnas xapaxmepucmuxa II1C u komnaexca I onvoorcu
Opranesia Jlokanusauus Crpoenne DyHKIUH
OIIC
KOMILIEKC [ '0bKn
Cpasnumenvnas xapakmepucmuka II1C u komnaexca I'onvooncu
Buasl DIIC Jlokaaun3zauus Crtpoenune DYyHKIUH
mepIIIC
rioIIC
CpasnumenbHas Xapakxmepucmuka 1u30combl U NePOKCUCOMbL
Opranenna Jlokanusauus XHMHYECKHI COCTAB Crpoenne DyHKIUH
JInzocoma
Ilepokcucoma
CocraBbTe Tabnuiy «Pe3ynbTaThl OMI0A0TBOPEHHUS.
Ne Pe3yabTar
1
2
3
4
CoctaButh Tabnuiy « Tunel qpo6iieHus.
Tun sieKJIeTKH 0
Cummerpus Tunu4nsblie
Tun gpodsaenus KOJINYEeCTBY H
ApPOoOJIeHus NpeaCcTABUTEIH

pacnpeieIeHHIO JKeJITKa

T'omoOimactuueckoe

M3onenuranbHnie
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MC3OJ’I€HHT€U’IBHH€

Mepobnactuueckoe

TemoneuutaibHbBIE

[{enTponeunuranbHbie

CocTaBuTh TaONHIlY «CPaBHEHHUE CIIEPMATO— H OBOTHE3a».

dasza CIIEPMATOI'EHE3 OBOI'EHE3

PaszmHOXeHUA

Pocra

Co3speBanus

®opMupoBaHUs

JnuTenpHOCTH Ipolecca

BOoo~NoOR~WLNE

21.

22,

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

5.3.4. IIpumepnovle memvl KOHMPOJIbHBIX pAdOM, O0KNA008, pehepamos

Ponb oTeuecTBEHHBIX YUEHBIX B Pa3BUTHU HAYKH O KJIETKE.

Mertoap! ucciaea0BaHus B IUTOJIOTHH.

Mertoapl uccae0BaHus B YMOPUOIIOTHH.

HexkneTounsie (OpMBbI KU3HH.

DU3UKO-XMMHYECKHE CBOMCTBA [IUTOIIA3MBbI.

OTnuuuTenbHble 0COOEHHOCTH CTPOCHHS HAPYKHOM U BHYTPEHHEH MeMOpaH KIIETKH.
OcobeHHoCTH CTPOCHUS U (YHKITMOHUPOBAHUS CTPYKTYP BaKYOJISIPHON CUCTEMBI KIETKH.
XapakTepHble 0COOEHHOCTH MOJITYaBTOHOMHBIX CTAaHIIUN KIJIETKH.

[urtockener. OcOOEHHOCTH CTPOCHMSI DIIEMEHTOB IUTOCKEETa U UX (DYHKIIHH.
XapakTepucTrKa 3HI0PENPOIyKIUH.

[Tatonorudyeckre n3MEHEHUs B KJIETKE.

JuddepeHurnpoBKa KIeTOK.

becnonoe pasMHoOXXeHNE OPTaHU3MOB.

[IpoucxoxaeHne noJ0BbIX KIETOK

Cnepmuid.

Siinexnerka.

l'amerorenes.

AHOMaJINK Tamer.

CrnepmorpamMmmMa Kak ocCHOBa MOP(PO]yHKIIMOHATBHOMN OLIEHKH CIIEPMHEB.

(DHBquCKaSI, XUMHUYECKad, MI/IKp06I/IOJ'IOFI/ILIeCKa$I n (i)I/ISI/IOJ'IOFI/I'—ICCKaSI XapaKTEPHUCTHUKA

IMOJIOCTH BJIarajvinia U INpoCBCTa MYKCKOTI'0O MOYCIIOJIOBOT'O KaHajia.

MopdodyHKIMOHATBHAS ~ XapaKTEpUCTHUKA  MpoIecca  OIJIOJIOTBOPEHHS:  MEXaHHU3MBI

BSaHMO,Z[CfICTBI/IH TraMeET.
BHe3apoan1eBHe OpraHbl MJICKOIMUTAIOIIUX.
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10.

11.

12.

5.3.5. IlIpumepnsie éonpocwl K IK3ameHy

[IpenMer © 3ajayul LUTOJOTUM U KIETOYHOM OWONOrMM, HMX 3HAUYEHUE B CHUCTEME
OMOJOTMYECKUX U MEIUIMHCKUX HayK. L{uTosorus — Hayka o CTpOCHUU U (QYHKIIUH KIETOK
pa3HbIX TKaHeW M OpPraHoB, CTPOCHUU U (QYHKIMSIX PA3IUUYHBIX KOMIIOHEHTOB, MpoIeccax
BOCCTAHOBJICHHSI ¥ BOCIIPOM3BEIICHUS, MPOIleccaX OOMEHA BEIIECTB, B3AMMOOTHOIICHUSX C
BHEIIHEW cpeoil. CBsI3b MUTOJOTUHM M KJIETOYHOH OMOJIOTMH C OMO(HU3MKON, OMOXMMHEH,
TEHETUKON U APYTMMH HayKaMHU.

OcHoBHbIE BexW M3y4eHHs KieTku. VMcropus passutus nutojoruun B 17 Beke (P. I'yk, M.
Mansnuru, H. I'pto, A. Ban JIéBenryk). Pazsutue uuronorun B 18—-19 BB. (®. ®PoHTaHa,
[lIypkunbe, K. bpayn u ap.). IlepBeie ommcaHusi >KMBOTHBIX KJeTOK. [lepBple omucaHus
coxepxkumoro kierku. Hosoe npencrasienue o kinerke B XIX Beka. Knerounas crpykrypa
TKaHeH KUBOTHBIX.

Ucropus otkpeiTus kietku. Kiierounas Teopusi U OCHOBHbIE 3Tanbl €€ pa3BuTus. OCHOBHBIC
nosiokeHus. OTKpbITHE U onucanue cTpyKTyp KieTku B XIX u XX BB. Ponb oTedecTBeHHBIX
Y4EHBIX B pa3BUTHH [UTOJ0TUU. COBpEMEHHAsI HHTEPIIPETALUS KIETOYHOU TEOPHH.

Krnerka kak snemeHTapHas kuBas cucrema. OmnpeneneHue, oOUIMI MIaH CTPOCHUS KIIETOK
sykapuot. [loHATHEe O KIIeTKe, KaK OCHOBHOW €IMHUIE KUBOTrO. B3aumMocBszp (opmbl u
pa3MepoB ¢ PYHKIMOHAIBHOH crienuanu3anueil kieTok. CUCTEeMHOCTh OpraHU3alluu KIETKH.
Knerku u opranusm. ['unoTe3bl MpPOUCXOXKACHHUE KIETOK (CMMOMOTHYECKas, IIa3MHUIHAsS
CUMOMOTHYECKAasl, UHBArMHAIIMOHHAS, XUMEpHas).

Hcropus mukpockonuu. MHKpPOCKON: NPHHLMIMAIBHAS CXEMa YCTPOWCTBA CBETOBOIO
MUKpOcKoma. TeXHHKa CBETOONTHYECKOW MUKpockomuu. Mepbl Oe3omacHoCTH Tipu padoTe ¢

MUKpOCKONoM. CBETOBass MHKPOCKOIIMS — OCHOBHOM MeTOJ LuTOJIOTMU. Buibl cBeToBOM
MUKPOCKOIIHNH: TEMHOIIONbHAS, (a30BO-KOHTpacTHas, UHTEepEepeHIIOHHas,
MOJISIPU3ALMOHHAS, JIIOMUHECLIEHTHASI.

MeToapl UCCIIEOBAHUST B LMTOJOIMM. DJIEKTPOHHAs MUKDPOCKONMS — OCHOBHOM METO[

U3Y4YEHHUS YIAbTPACTPYKTYpPbl KIETKH. BUIBI 37IEKTPOHHON MHKpPOCKOMHMM: IMPOCBEUMBAIOIIAS
(TpaHCMHUCCHOHHAS ), CKAHUPYIOIIIAs.

MeTtoapl uccrnenoBanusi B HUTONOrUH. [Iprkn3HeHHOEe M3ydyeHHe KJIETOK 1n Vivo U in Vitro
(cympaBuTaNbHOE OKpalllMBaHUE, TPAHCIUIAHTALUS, KYJIbTypbl TKaHeW BHE- W BHYTPHU
opraHusma, KJIOHHPOBaHHE, OO0pa3oBaHWE TETEPOKAPUOHOB U TUOPUAOB  KJIETOK).
KonnuectBeHHbIE METO/IbI UCCIIEJOBaHUS: UTO(OTOMETPHS, AJIEKTPOHHAS
MUKpPO(POTOMETPUS, CHEKTPODIYyOPOMETPHS, I€HCUTOMETPUS.

Metoabl uccieoBaHusl B LUTOJOTHM. M3ydyeHue (uUKCHpOBaHHBIX KiIE€TOK. M3roroBneHue
MOCTOSIHHBIX M BpPEMEHHBIX IpenapaToB. Ponb (ukcaTopoB, HX XUMHUYECKUH COCTaB,
OCHOBHBIE BHUJBl Kpacureneil. MeToapl M3rOTOBIEHHsS IIPENnapaToB s  CBETOBOH
Mukpockonuu. OKpacka IpernapaToB M UX 3akitoyeHue. CrenuaibHble METOJbl H3y4eHUs
KJIETOK — TMCTOXUMHUS, aBTOpauoaBTOrpadus, UMMYHOTHCTOXUMHMSI,
yIbTpaleHTpUuQyrupoBaHue, OMOXUMHUECKUE METOIBI.

IIpokapuoTsl M  3yKapuoTbl. ['OMOJIOTMYHOCTH  KJIETOK. THUIIOTEHTHOCTh  KJIETOK
MHOTOKJIETOYHOrO opranusma. KieTkn M MX Npou3BOAHBIE: HAJ—, MOCT— M HEKJIETOYHBIE
cTpyKTypbl. OcoOeHHOCTH CTpoeHus U PyHKIMH. Pa3BuTHe, cTpoeHue u GyHKIUN

OcHOBHbIE TPOSIBICHUS JKU3HENEATEIbHOCTH KJIeTOK. CHHTETHYECKHE MPOLECChl B KIIETKE.
B3anMocCBsI3p KOMIIOHEHTOB KJIETKH B Ipoleccax aHaboiu3ma u katabonmusma. Ilonstre o
CEKPETOPHOM IUKJIE; MEXaHU3MBI MOTJIOIIECHUS U BBIJIEIEHUSI IPOJIYKTOB B KIIETKE.
[Tna3maruyeckas MemOpaHa (IU1a3MoieMMa) — YHUBEpCalbHask CTPYKTYpa KJIETOK 3YKapHOT.
OO6mme CBOWCTBA, CTPYKTypa M XUMHYECKHH cocTaB. Ponp numumoB, OEIKOB W
TJIUKOTNPOTEUI0B, ACUMMETpHUsl JUOHIOB U OEIKOB, HUX JarepajbHas IOJBHUXKHOCTH,
B3alMOCBS3b C 3JIEMEHTaMU IUTOCKEJETa.

Hctopus nzydeHus miazMoieMMbl. MoJieny OpraHu3aliuy Maa3MoJIeMMBbl: «OyTepOpoaHasy;
«yHUTapHasi OMojoruueckas MEMOpaHay; «OKUAKOCTHO-MO3aly4Hasl KBa3UKPUCTAIUTHYECKAS.
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[utonemma: MOppodyHKIIMOHAIbHAS XapaKTEPUCTUKA, XUMUYECKUi cocTaB. CBsi3b MeMOpaH
¢ Oenkamu 1TOrUIa3Mbl. CBOWCTBA pasHBIX MEMOpaH KICTKH. ACHMMETPUYHOCTH
IJ1a3MOJIEMMBI.

bapbepHO-TpaHCciOpTHasT  pojb  LUTOJAEMMbl.  Buasl  MeMOpaHHOro  TpaHcIOpTa.
TpancmemMOpaHHbIA IEPEHOC MOHOB M HU3KOMOJEKYJISIPHBIX COETUHEHUH. Monnble KaHaIIbI
MeMOpaHbl, UX (pyHKLIMOHANbHas Kiaccupukanus. Hatpuii-kanueBblil Hacoc. Pe3ynbTarsl ero
NESITEIbHOCTH.

Penenrops! kietku: knaccuduxanus, MophopyHKIMOHATIbHAS XapakTepucTuka. Ilonsatue o
CUTHaJaX M CUTHAJbHBIX MOJIEKYyJlaX. MOJEKYIsSpHbIE PELENnTOpbl KJIETKM U UX JIMTaHAb,
BTOPUYHBIE [TOCPEIHUKH, a/ICHIIIATIIMKIIA3Has cucTeMa, (pochaTaAnI-nHO3UTONIbHAS cUCTEMA
nepeaay CUrHaja ¢ TOBEPXHOCTHU KJIETKU. IHrHOUTOPHI Iepeiaun CUTHaja BHYTPh KJIETKU.
MexaHu3Mbl ~ TpaHCIIOpTa BEIIECTB B KIETKY M U3 KIETKU: Kiaccupukanus,
Moph o YHKIIMOHANbHAS XapaKTEPUCTUKA. DHIOIMUTO3: (Paro— 1 MUHOLUTO3. JK30LHO3.
OO6m1ast XxapaKTepruCTUKa MEXKIIECTOUHBIX B3auMmoeicTBuid. Kitaccudukanms. MexkiaeTouHbIe
KOHTAKTHI, TUIIBI 1 MOP(OPYHKIMOHATBHAS XapaKTEPUCTHKA. MEXKIETOUHbIE COCTUHEHHUS:
MEXaHH4YeCKHEe U  KOMMYHUKAaTHUBHbIC.  BHEKIETOUHBIM  MaTpUKC:  KOMIIOHEHTBI
(TIMKO3aMUHOTIIMKAHBI, KOJIJIAareH, 3J1acTuH, GUOpPOHEKTHH, Oa3anbHas MeMOpaHa, TaMUHUH),
MophOo]yHKIIMOHANBHAS XapaKTepUCTUKa. MeXaHU3MBbl aJre3uu KIETOK K HEKJIETOYHOMY
MaTpPUKCY.

Opranemnsl kiaeTkd. MoppodyHKIIMOHaIBHAS XapaKTepUCTHKa, kiaccudukauus. [Tonstue o
CTPYKTYPHBIX ¥ (DYHKIIHOHAIBHBIX KOMITOHEHTaX KJIETKH U X B3aUMOJICHCTBHE MEKIY COO0M
B IIPOIIECCE JKU3HEACATENbHOCTH KIETKH.

Murtoxonapuu. Vctopust oTKpeITHs U u3ydeHus. MophodyHKIIMOHAIbHAS XapaKTepUCTUKA.
OTHOcHTENbHAS aBTOHOMUSI MUTOXOHApUI. I'eHOM MUTOXOHIpUNA. PUOOCOMBI MUTOXOHIPHHA.
JKW3HEHHBIM LUK MUTOXOHAPHUM, UX IPOUCXOXKJICHHUE W YBEIMYECHHE 4hCIa. XOHJIPUOM.
CumbuoTHUeCcKas TUIOTe3a MPOUCX 0K ICHUSI MUTOXOHAPUH. Posib MUTOXOHIpUI B aronTose.
HememOpanusie opranemisl. MopdodyHKIMOHATBHAS XapaKTePUCTHKA, Kiaccu(uKaIus.
Pu6ocombl. MopdodyHkimonansHas Xxapaktepuctuka. Mcropuss oTkpeitus. dusndeckue
CBOMCTBa M XUMHUYECKasl opraHu3anus: Gpopma, U pa3Mepbl, KOMIAKTHOCTb, MOJpa3AeieHUue
Ha cyOuactunsl, conxepkanune PHK u Oenxa. PHK u Genku pubocoM. CTpyKTypHBIE
npeBpanieHuss pudbocom. Mecta cuHTe3a CyObeaWHHUI] U cOOpku pubocom. CBOOOIHBIE U
cBsi3aHHbIE puOOCcOMBI. [Tomarcombl. PHOOCOMBI MUTOXOHIPHIA.

HememOpannbie opranemnsl. MopdodyHKIIMOHATBHAS XapaKTEPUCTUKA, KiacCHUpUKAITHSI.
[Ipoteacoma. MopdodyHkmoHanbHas xapakrepuctuka. Vcropus otkpbiTs. dusnyeckue
CBOMCTBa M XUMHUYECKasl opraHu3anus: gpopma, U pa3Mepbl, KOMIAKTHOCTb, MOJpa3ieieHIue
Ha cyO4acTHUIbL.

OIIC. MUcropuss  otkpeitusa.  OOmas  xapakrepuctuka.  lllepoxosaras  OIIC:
Mopho]yHKIIMOHANbHAs XapaKTepUCTHKa M OCOOeHHOCTH. Jlokanmuszamus, CUHTE3 OENKOB.
KoTpaHcnsumoHHbBI TepeHOC pacTBOPUMBIX O€IKOB, CHTHalbHBIE MOCIEA0BATEIbHOCTH
CHUHTE3UPYEMBIX NENTH/IOB, SRP-gactupl, CTOII-CUTHAJIBI, aCUMMETPUYHOCTh
CHUHTE3UPYEMBbIX MeMOpaHHBIX OelKOB; MOAU(UKALUsS CHUHTE3UPOBAHHBIX  OEJIKOB,
TTIMKO3WIMPOBaHKUE, CUHTE3 M BcTpaumBaHue JunuaoB B MeMOpany OIIC. Cunte3 6enkoB-
(dhepMeHTOB, MEMOPAH KJIETKH.

HlepoxoBaras DIIC kak UCTOUHUK MeMOpaH KJIETKH; MEXaHU3MBbl OTLICTIJICHUs BaKyoJed OT
MeMOpanbl DI1C u npuHIUIBEL KX aJpecoBaHusl B MeMOpaHbl annapara ['obku.

OIIC. Uctopus otkpeitus. Obmas xapakrepuctuka. I'magkas O11C: MophodyHKIIMOHATBHAS
XapaKTepUCTHKa M ocoOeHHocTu. Jlokanmu3amuss B KJIeTKe. YdacTue B CHHTE3E:
CEKPETUPYEMBIX  IJIMKONPOTEUJIOB; CTEPOMAHBIX TOPMOHOB; TJIMKOI€HA;  JIMIMJIOB.
Capkoruia3MaTHYecKuil peTUKYIYM U €ro pojib B ACTIOHUPOBAHWUU KaJbIUS IPU MBIIIEYHOM
COKpaLICHHH.

Kommnekc Tomapmxu. HWeropuss otkpeitusa. MopdodyHKImoHampHas XapaKTepUCTHKA.
Pacnonoxenue B kieTke. buoxumuyeckue npeBpaiieHus OeiakoB B KomIuiekce ['oybpku u
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41.

COPTHPOBKA MX B TPAHC CETH, PELENTOPHI JM30COMHBIX U CEKPETOPHBIX OEJKOB; y4dacTue
anmnapara ['0JIb/K1 B TPAaHCIIOPTE JIM30COM U CEKPETOPHBIX BAKYOJIEH.

Opranensl CIELIMAJILHOTO Ha3HAYECHMUSL. AxkpocomMa: MopGhOPYHKITMOHATbHAS
XapaKTepUCTHKA, XUMUYECKUH COCTaB COAEPKUMOro. MexaHu3M aKpOCOMaJIbHOM peakuuu U
e¢ husznonornyeckoe 3HauUCHHE.

Oprasesmnsl  crnequalbHOro HasHaueHWs. CrHenuanu3upoBaHHBIE CTPYKTYpbl KIETKH C
y4JacTHeM LUTOJeMMBl. PecHuuku — MopdodyHKIMOHaIbHAs XapakTeprucTuka. OCOOeHHOCTH
TyOyJIUH-TUHEMHOBON CUCTEMBbI peCHUYEK. MeXaHU3M JBUKEHUS.

Opranemnsl  criequalbHOrO Ha3HayeHHA. CHenualn3upOBaHHBIE CTPYKTYPBI KIETKH C
yuacTeM LuToneMMsbl. JKryruku: mMopdodyHKIMOHAIbHAA XapakTepucTuka. OCoOeHHOCTH
TyOyJIHH-IMHENHOBON CUCTEMBI KI'YTHKOB. MeXaHU3M JIBUKECHUSI.

Opranemnsl cienuanbHoro HazHaueHus. Kiaccuduxanus. Crnenuann3upoBaHHbIE CTPYKTYPbI
KIETKM C  y4acTHeM  I[HMTOJIEMMBl.  MHKpPOBOPCHHKH:  MOpP(HOPYHKIHOHATIBHAS
XapaKTepUCTHKA.

Opranemnsl  crienualbHOTO Ha3HayeHHA. CHenualn3upOBaHHBIE CTPYKTYPBI KIETKH C
y4JacTHeM LIUTOJIeMMbl. ba3anbHblii 1a0UpUHT: MOPHOPYHKIIMOHATbHAS XapAKTEPUCTHKA.
MemOpannsie  opranemibl.  Kmaccudukamms.  Jluzocomsl:  MophodyHKIIMOHANBHAS
XapaKTepUCTHKA, XUMUUECKUIl cocTaB. Poib 11M30C0M BO BHYTPUKIETOYHOM IUILEBAPEHUHU U
ayroparuu. Ayronus.

MemOpannbsle  opranemisl.  Knaccuduxauumsa. Ilepokcucomsl:  MopdodyHKIIMOHANbHAS
XapakTEepPUCTHKA, 00pa3oBaHuE, XUMUYECKUN cocTaB. Bakyomu. O01mas cxema opraHu3aiiu
BaKyOJISIpPHOW cUCTeMBI, €€ MOp(odyHKIIMOHATIBHBIE OTAEIO0B U (PYHKLIHMOHAJIBHBIX HArpy3oK
B KaXJIOM U3 HUX.

Bxitouenus:  MopdodyHKIMOHaNbHAs — XapakTepucTtuka. Kiaccupukanus: Buabl U
XUMHUYECKHN COCTaB. POJIb BKIIIOUEHNH B )KU3HU KIIETKH.

I'manomnasma (LMTO30/1b) — MAaTPUKC LUTOIIa3Mbl. PU3MUECKUEe CBOMCTBA M XMMHYECKHIL
coctaB. @OyHkuuu ruanomnasMbl. CuHTE3 O€IKOB B TrUajoIjia3Me€ M HX TPAHCHOPT B
OpraHeJlIbl KIeTKU. PoJb OpraHnyeckuX U HEOPraHUUECKUX BEIECTB B )KU3HM KIIETKH.
HememOpannbie  opranemnbl.  Knaccudukamusa.  [utockemer, ero  KOMIIOHEHTHI.
MopdodyHkiroHansHas xapakrepuctuka. OOmmas XapakTepucTHKa OEIKOBBIX MOJMMEPOB
nuTockenera. MIx ¢pyHkum.

HememOpannble opranemnsl. Knaccudukamus. MukpoTpyOouku: MophopyHKIMOHATbHAS
XapaKTepUCTHKA, XWMHUYECKWH coctaB. llommMepusanus TyOyJIMHOB B KJIETKE: IEHTPHI
OpraHu3anu MUKpoTpyOouek. [lmacTuH4HOCT W AMHAMHUYHOCTD MHKPOTPYOOUKOBOM
CHUCTEMBI: 00pa30BaHUE U POCT MUKPOTPYOOUEK, JTAOUIIbHBIE U CTAOMIIbHBIE MUKPOTPYOOUKH.
HememOpannslie opranemisl. Knaccupukanus. MukpoduiameHTs: MOphoPyHKIIMOHATbHAS
XapaKTepUCTHKA.  XapaKTepPUCTHKAa AaKTHHOB KaK OCHOBHOTO  KOMIIOHEHTa, €ro
MOJIUMEpHU3aIHsi, WHIUOMTOPHI TMOJIMMEPU3ALMHY, AKTUH-CBS3bIBAIONIME OCJKH, ydyacTHe B
o0pa30BaHMM JIAMEJUIO— U NICEBIONOANH, cTpecc-pudpuil, (POKaIbHBIX KOHTAaKTOB. MUO3MUH:
KJIaCChl MUO3UHOBBIX MOJIEKYJI, UX CBOMCTBA, B3aMMO/ICHCTBHE C AKTHHOM.

Crpoenre MHOGUOPHILIBI, NCUCPUSHHBIX MBIIICYHBIX TKaHeH. CapkoMep, TOHKHE U TOJICThIC

Muopumamentsl (nporopuOpusuibl). XHUMHUYECKHH COCTaB MHOQHIAMEHTOB — aKTHUH,
TPOMIOMHO3WH, TPOMOHWH, MHO3WH. MEXaHH3M MBIIIEYHOTO COKpameHus. DyHkun
MHO(]UIAMEHTOB.

®opMbl IBUKEHUHN KIIETOK: MOJBUKHOCTb OPTaHesl B IIUTOIIa3Me, MBIILIEYHOE COKpPAI[EHUE.
MexaHu3Mbl aMe0OUTHOTO ABHXKEHHSI KIICTKH.

HememOpanHbie OpraHeJIb. Knaccuduxkarnus. [IpomexxyTouHbIe bunaMeHThI:
Moph o] yHKIIMOHANbHAS XapaKTEPUCTHKA; PACIOJOKEHHE B KIIETKe, XMMUYECKUH COCTaB
(TKaHecTIeM(PUIHOCTD); CITOCOO OpraHU3aIuH; POJIb B MUTO3E.

Knerounslii nentp: MophodyHKIMOHANIBHAS XapaKTepHCcTUKa. PacronoxeHue B KIETKeE.
[lenTpocoma: cTpoeHue (AUIIIOCOMA; HEHTPUONIN: MaTEPUHCKUE U JI0UEepHUE; IIeHTpocdepa)
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XUMUYECKHH cocTaB. Perummkanus neHTpuosied. L[eHTpOCOMHBIN IUKI U €ro CBs3b C
NCJICHUEM KJIETKH. [[UTOCTaTUKKN N MEXaHU3M UX BIUSHUS HA KIETKY.

Knerounsnii nentp: mopdodyHKIMOHATBHAS XapakTepUCTHKa. LleHTpocoma: cTpoeHue u
GyHKIMU B Hejessleiicss KIeTke U Npu e€ JelleHUMM, XMMUYEeCKUH cocTaB. Perukarus.
[{eHTpOCOMHBIN IUKI W €ro CBA3b C JEICHUEM KIETKH. LlUTOoCTaTMKM M MEXaHu3M HX
BIIUSIHUS HA KIIETKY.

SAnapo KIETOK JyKapuoOT: OOMMI TIUIaH CTPOSHUs, pa3Mepbl, (opMa H KOJIUYECTBO.
CTpyKTypHbIE KOMIIOHEHTHI siipa U MX POJb B XKU3HEACATCIBHOCTH KJIETKM M B Iepeaade
HacneAcTBeHHONH uH(popManuu. Pa3sHooOpasue CTpyKTypHOU opraHuzanuu siapa. SpepHo-
LUTOIUIa3MaTUYECKNE COOTHOIIEHUS KaK I0oKa3aTelb (YHKLHMOHAJIBHOIO COCTOSIHUS KIIETKH.
Kapuomnnasma: xumudeckuid coctaB, MOpho(yHKIIMOHAIbHAS XapaKTEPUCTUKA.

Kapuonemma: MopdodyHKIMOHANbHAS —XapakTepucTuka. KoMIiuiekc saepHOM  IMOpbI,
¢bynkuuu. B3auMOCBsI3p KONMMYECTBAa SACPHBIX HOP M MHTEHCHUBHOCTH META0O0IMYECKON
aKTUBHOCTH KJIETOK. POJIb KaproIeMMBl B 1€JIEHUH KIIETOK.

XpomaTuH: anbTepHATHBHBIE COCTOSHHUS XpOMaTHMHa B wuHTepdasy W MHUTO3. Dy— H
rerepoxpoMaruH. llonmoBoii xpomaTuH. beinku XpomaruHa: TMCTOHBI M HETMCTOHOBBIE.
I'ucronsl: cBoiictBa, Tumbl, ux cBa3b ¢ JHK, cTpykrypHas m QyHKUMOHAIBbHAs pPOJIb.
OynkuuonansHas akTuBHOCTH JIHK B uHTepdaszy u npu aeneHuu.

Mopdonorust tpanckpunuuu: tunsl PHK, ux konuuecTBo, CKOpOCTh CHHTE3a M pacraja.
Cunte3 undopmanonnsix PHK: equnuiel TpaHCKpUNLIMK, UHTPOHBI M 9K30HBI, CIIJIAMCHHT,
obpazoBanne PHII u Tpancmoprt depe3 sAepHYIO MOpPY, SAPBIIIKOBBIE OCNKH M WX POJIb B
CHHTE3e pUOOCOM, Cyqb0a KOMIIOHEHTOB SJApBIIIKA BO BpPEeMs MHTO3a, NepupepudecKuit
XpOMOCOMHBINA MaTepuai. MHruOUTOpHI perIuKauiui U TPAaHCKPUIILIUU.

SAnpsimko: MophopyHKIIMOHANbHAS U XUMUYEcKas Xapakrepuctuka. KomuuecTBo, pa3mepsl
SJIpBIIIKA. SPBINIKO Kak Mpou3BogHOE XpomocoM. OOpasoBanue sapeiiika. [lonstue o
SJPBIIIKOBOM opranuzarope. @OyHKUMU SIpbILKA. XapaKTepUCTUKa (QUOPUIUIAPHBIX H
IPAHYJISPHBIX KOMIIOHEHTOB, HMX B3aUMOCBS3b C HHTEHCHBHOCTBIO cuHTe3a PHK.
CtpyKkTypHO-(QYHKIHOHATIbHAS JTA0OMIIBHOCTD S/IPBIIIKOBOTO aIlapara.

XpoMocoMBI, UX BUbl, XuMuueckuit cocrtaB. Ctpoenue momnekyn JJHK u PHK u ux cBoiictsa.
benkn XpoMOCOM: MX KOJIMYECTBO M CTPYKTypHas poib. YpoBHM koMnaktuzamuu JHK B
XpOMOCOME: XpPOMOHEMa, €€ ChupajbHas ykilagka B Xxpomocome: wmouekyna JIHK;
HYKJICOCOMHAsl HUTb; ME€TeJIbHAasI CTPYKTYpa; XpOMOHEMa; XpOMaTuIa; XpoMocoMa MeTagasbl.
VYabTpacTpykTypa XpoMocoM ((opMbl, pa3Mepbl, KOJIMYECTBO, KapHOTHUM). Marpukc
XPOMOCOMBI, ero cocTas. Penponykuus xpomocoM. Cunre3 JJHK B nnTepdaze. XpomaTus.
CrpoeHne XpoMOCOMBI TNpPU MHUTO3€ — LIEHTpoMepa (KHMHETOXOp), TEIOMEphbl, IUIeuH,
BTOpHUYHAs MEPETIKKA.

MepouenTpruyeckue, cyOMeTaleHTpUYeCKue, akpolleHTpUUecKre XpoMocoMbl. CIlyTHUYHBIE
XpOMOCOMBI. ['UranTcKue (MOJIMTEHHbBIE) XPOMOCOMBI, XPOMOCOMBI THUIIA «JIAMITOBBIX IETOKY,
O0COOEHHOCTH UX CTPOCHHS.

Bocnpoussenenue kinetok. Knerounsiii nuki. Onpenenenue, 3Tanbl KJIETOYHOTO IUKIA JUIS
KJIETOK, COXpPAaHUBUINX U YTPATUBIIUX CIIOCOOHOCTH K JIEJIEHHUIO.

Knerounblii mukia: oOmige 3aKOHOMEPHOCTH, €ro ATambl, Mopho(yHKIHOHATbHAS
XapaKTepUCTHKA, OCOOCHHOCTH y pa3HbIX BHUAOB  KJIETOK. XapakTepuCTHKa U
IIPOJOJKUTEIBHOCTD KJIIETOYHOIO LIMKJIA Y OJTHOKJIETOYHBIX M1 MHOTOKJIETOUYHBIX OPTaHU3MOB.
[TonsiTrie 00 K30T€HHBIX M SHIOTEHHBIX (PaKTOpax peryssiuu KJIETOYHOTo LuKa. DakTopbl
pocTa ¥ UX y4acTHE B PETYIISILIMM KJIETOYHOTO IIUKJIA.

Bocnpoussenenne kierok. CrmocoObl W MeXaHU3MBI JiefieHus KieTok. [loHsatne o
MUTOTHYECKOM IMKJIEe M ero mnepuoaax. llepmon wuHTepdazbl — NPECHUHTETHUYECKU,
CUHTETUYECKHI, IOCTCUHTETUYECKU, TEPUO]] TOKOSA. XapaKTEPUCTUKA ITEPHOJIOB.

Amuto3 (mpsimoe nenenue). OCOOCHHOCTH amMuTO3a. 3HadeHWe amurTo3a. Mwutos. OOmas
opranm3anyss MuTo3a. Paszpl MHTO3a, HUX XapaKTEPUCTUKA, MPOAOJIKUTEIBHOCTD.
[IpeoOpa3oBaHue CTPYKTYpPHBIX KOMIIOHEHTOB KJIETKM Tpu Mutose. IIpeoOpaszoBanue
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snepHoi 06omouku. DopMHpOBaHME MHTOTHYECKOIO armapara, ero XUMHYECKUW COCTaB.
Mopdonorust MuToTH4ECKO# (hurypbl. buonornyeckoe 3HaueHne Murosa. [laronorus muTo3a
1 (aKTOPHI, BHI3BIBAIOIINE MATOJOTMYECKUE U3MEHEHUS.

Oupomutos. Onpenenenue noHsaTus. OcHoBHbIE (OPMBI, OHonornueckoe 3Hadenue. [lonsarue
0 TwiouaHOCTH KieTok. Comarmueckas mnoiumuionaus. E€ MexaHusM u OHOIOTHYecKoe
3HaueHue. [lonsitue 00 HSHIOPENPOAYKIMH U NOoIUILIonIuu. MopdodyHKIHOHAIBHOE
3HAQUYEHHE U MEXaHU3MbI 00Pa30BaHUs MMOJTUILIOUIHBIX KIETOK (0JTHO— M MHOTOSIICPHBIX ).
Meito3. Tunbl Meiio3a. Ctaauu Meno3a, ero 3HadyeHue. XapakTepUCTUKaA MEPBOr0 U BTOPOTO
MEHOTHYECKOTO JeJeHUs. XapaKTepucTUuKa mpogasbl IepBOro AejIeHus Melio3a — JIeNTOTeHa,
3UrOTeHa, MaXWTEHa, IUIUIOTEHAa, MUKTUOTEeHa, AuakuHe3. OTIWYUTENIbHbIE OCOOCHHOCTH

mpodasei-l or mnpodaswi-ll. Ponap kpoccuHroBepa B HMHIWBHIYaTbHOW W3MEHYHBOCTH
OpraHu3MoB. buosormdeckoe 3HaueHHWe Melo3a. Turmbl Melo3a (3UTOTHBIM, TaMETHBIH,
IIPOMEXKYTOUHBIH).

OcHOBHbIE TPOSIBICHUS KU3HEAEATEIbHOCTH KJIeTOK. CHHTETHYECKHE MPOLECCHl B KIIETKE.
B3anMocBs3p opraHemn KIETKM B Tporeccax aHabomuzMa M karabonmsma. [loHstne o
CEKPETOPHOM ITMKJIe. MeXaHU3MbI MOTJIOUICHHS U BBIICTEHUS IPOAYKTOB KIETKOM.
MopdodyHKIHOHAIEHAS XapaKTEPUCTHKA MPOIECCOB pocTa U AU PepeHIIMPOBKH, TIEpHOIa
aKTUBHOTO ()YHKIIMOHUPOBAHUS, CTApeHHUS M TUOETu KIeTOK. MOoJeKynsipHble OCHOBBI
crienuanu3anuu Kietok. Ponb siapa B muddepeHnupoBke KieTkd. HepBHBIE B T'yMOpalibHBIC
(hakTopsl B tuddhepeHIInpoBKe KiIeTKH. Poib niuromnazMel B auddepeHIInpoBKe KICTKH.
MopdodyHKIOHAIBHAS XapaKTEPUCTUKA MPOIECCOB pocTa M MU (HEpPeHIUPOBKU KIETKH U
nepuoga e€ QynkuuonupoBanus. Ilonstue muddepona. XKuznenusiii nukin auddepona
[Mpumepsr guddepenuupoBkr kiaetok. Hapymenus auddepeHunpoBkr, Beaymme K
[ATOJIOIMYECKMM H3MEHEHMSM B KJIETKax. 3JIOKaueCTBEHHbIM pocT. OmyXxoseBble KIETKU:
Moph o yHKIIMOHAIbHAS XapaKTEPUCTHKA — HEOTPAHWYEHHOCTh Pa3sMHOXKEHUS, HapylICHUE
ypoBHS AU PEepeHIINPOBAHHOCTH, U3MEHEHNE CTPOCHHUSI, CTIOCOOHOCTh K METAaCTa3UPOBAHUIO.
Bo3pactHbie M3MEHEHUS KIETOK. MOJIEKYISIPHO-TEHETHYECKasi TEOPHsI CTApEHHS KIICTKH.
Crapenue MeMmOpaH, KOMIIOHEHTOB sapa M opraHeml. [IporpammupoBaHHas KIieTOYHas
CMEpTh: anomnTto3. bronornyeckoe 3HaueHME.

MopdodyHKIIMOHAIEHBIE M3MEHEHHUS KJIETOK B IpolleccaX PEaKTHBHOCTU M aJallTallHH.
PeakTuBHBIE CBOWCTBA KIETOK M MX MEAWKO-OMoONorMueckoe 3HaueHue. [IperncraBieHus o
KOMIIEHCAIlUK M JEKOMIIEHCAIlMM Ha KJIETOYHOM U CYOKJIETOYHOM YpOBHAX. M3MeHeHus
KJIETOK IIpH BO3JCHCTBHHM WOHU3HpYIOUIeH paguanmu. OU3NOIOrMdecKas M pernapaTuBHAs
pereHepanysi KJIETKU: CYIIHOCTb M MEXaHH3Mbl, O0Ias XapaKTepUCTUKa U OMOJIOTHYecKoe
3Ha4YCHUE.

Peakiusi KIeTOK Ha BHEIIHWE Bo3AeWcTBUS. Peakius kieTok Ha mnoBpexaeHue. ['nbenb
KIIETKH: JeTeHepalus, HEKpOo3 M armonTo3, uX MOphOoQYyHKIMOHANbHAS XapaKTePHCTUKA W
OTJIMYHUTENbHBIE TPpU3HaKU. OmpeaesieHne MOHATUS U OMOJI0rMYecKoe 3HaueHHe.

[Ipenmer u 3axauu >MOpHOIOTrUH. 3HaU€HHE SIMOPUOJIOTHH.

Pa3Butue u cTpoeHne criepMUEB, TOJIOBBIE JKEJIE3B.

CtpoeHue u pa3BUTHE AUIEKIIETOK.

OcHOBHbBIE BU/IbI AULIEKIIETOK (110 COIEPKAHHIO JKEJITKA).

CrtpoeHre U QYHKITUH MTOJIOBBIX XKeJe3 MIIEKOTTHTAIOIIHX.

On10/10TBOpEHHE.

Bronornveckoe 3HaYCHHE TIOJIOBOTO PA3MHOKCHHSI.

XapakTeprCcTUKa MOJI0BOT0 Pa3MHOKEHHUS.

XapakTepucTika 0ecronoro pa3MHOKEHHS.

HpoOGnenue. Tunsl 61actyi.

Tactpymsmus. 3akimaaka 3apobIIIEBBIX JTUCTKOB Y Pa3HBIX BUIOB MTO3BOHOYHBIX.
Iactpymsnus. Tunel ractpys.

BuesapoapiiieBsie oprassl. VX posb v 3HaYeHHE B SMOpHUOTEHE3e.

PasButue u pererepanys HEPBHOM CUCTEMBI.
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77. OcobeHHOCTH SMOPHUOHAIBHOTO Pa3BUTHS MIICKOITUTAIOIIUX.

78. PasBuTHe 3apoJibIlIa YeIOBeKa.

79. Drambl SMOpUOTEHE3A.

80. OcobeHHOCTH SMOpUOreHe3a B Pa3HbIX Kaccax MO3BOHOYHBIX JKUBOTHBIX.

81. DOwmOpuonanpHblii THCTOreHE3. Ilpomudepanus kmerok. Kierounslii poct, MHUrpanus.
Mexki1leToOUHO€E B3aUMOCICTBUE.

5.4. Meroguueckne MaTepuasbl, ONpeAe/sone MPouelypbl OLEHWBAHUS 3HAHWI, YMeHHIA,
HABBIKOB HW/WIH ONbITA [eATEJbHOCTH, XapaKTEePU3YIOUIMX 3Tanbl (OPMHPOBAHUS
KOMIIETEeHIIHIA.

Cucrema YHHBEPCHUTETCKOrO oOpa3oBaHUs OasWpyeTcss Ha pAIMOHAILHOM COYCTAaHUU
HECKOJIBKUX BUJIOB yUeOHOU NEATETHHOCTH, B TOM YUCJIC KOHTAKTHOW PabOTHI U CAaMOCTOSITEIILHOM
paboTHI CTY/ICHTOB.

CamocTosTenpHas padoTa CTYJEHTOB HAIlpaBJICHA HA PACIIUPEHUE U YIIIYOJICHUE 3HAHUHN T10
M3y4yaeMOil JUCUUIUIMH, a TakKXe 3aKpEIUICHUE HaBbIKOB IPAKTUYECKOTO IMPUMEHEHUS
Teopernueckux 3HaHuUM. CamMocTosiTelibHas paboTa CTYACHTOB IMpeirnojiaraeT padoTy ¢
JOTIOJTHUTEILHBIMH UCTOYHUKAMHU MH(GOpPMAIIMH, B TOM Yuciie IHTepHeT-cpepl.

KonraktHass paboTa mpeaycMaTpWBacT IOCEHICHUE JICKIIMOHHBIX U JIabOpaTOpHO-
MPaKTUYECKUX 3aHATUN. CTyIEHTBI, IPOMYCTUBILINE JICKIIMOHHBIC 3aHATHUS, TUIIYT COAEPKATEIbHO-
TEMaTUYECCKHA OTYET-KOHCIEKT (B (opMe JIOTUKO-TCPMUHOJIOTUYECKON CXEMBI, OTPaXKAIOIICH
COJIEp’)KaHUE TEMBbI) O CaMOCTOSTEIbHOM OCBOCHHH COJIEP)KaHUS TE€M MPOMYIICHHBIX 3aHSATHH.
CryaeHThl, NPOMYCTUBIIHME JIAOOPATOPHO-NIPAKTUUECKUE 3aHATHs, B OOA3aTEIHLHOM TMOPSIKE
oTpabaThIBalOT MPOIYIIEHHBIE TEMbl B 4Yachl, yCTaHOBJICHHBIE NpernojaaBareieM. B mporiecce
1a0b0PaTOPHO-TIPAKTHYECKUX 3aHITUN MPOBOJIUTCS TECTOBBIA KOHTPOIb, 00CYKIEHUE MTPOOIEMHBIX
BOIIPOCOB,  JIOKJIan0B, pedepatoB. Jlig mnpoBeneHUs TEKYIIETO0, CaMOCTOSITENBHOTO U
MIPOMEXYTOYHOTO KOHTPOJISI Pa3pabOTaHbl TECTOBBIC 3aJaHMsI, BOMPOCHI JUISI CAMOCTOSITEIHLHOM
MOJIrOTOBKH, BOIIPOCHI UTOIOBOM OIIEHKH 3HAHUH.

Texywuti xoHmpoib OCBOCHHUS KOMIIETEHUIHUA CTYAEHTOM OIIEHUBAETCA W3 CYMMBI
HaOpaHHBIX OaJlJIOB B COOTBETCTBHH C YPOBHEM C(HOPMHPOBAHHOCTH KOMMETEHIIMIA: MOPOTOBBIM
WU TIPOJIBUHYTHIM. [Ipu ATOM Yy4YUTBHIBAaETCS MOCENIAEMOCTh CTYIEHTOM JIEKIIHM, JIa0OpaTOPHBIX
3aHATHUM, BEICHUE KOHCIEKTOB, AKTHUBHOCTH CTYJEHTAa HA ayAUTOPHBIX 3aHATHUSAX, PE3YJIbTAaTh
MMPOMEXKYTOUYHBIX MHUCHbMEHHBIX M YCTHBIX KOHTPOJIBHBIX OIPOCOB, HTOTHM KOHTPOJIBHBIX PadoT
(TecToB, MPOOIEMHBIX BOMPOCOB), y4acTHe CTYJIEHTOB B Hay4yHOU paboTe (HamucaHue pedeparos,
JOKJIa/10B U T.11.). KaxapIit KOMIIOHEHT UMEET COOTBETCTBYIOIINM YCIbHBINA BeC B Oasuiax.

CoorTHomenne Buia padoT U KOJIM4eCcTBa 0A1JI0B B pAMKAaX NPoueaypbl OlleHUBAHUS

Buj padorsl KosauyectBo 0a/1110B
Pabota Ha nekuusx (KOHCIEKT, MOCEIECHHUE) 10 0,8
PaboTa Ha ayAUTOPHBIX 3aHATHUSAX (OIpoc, codece10BaHNe) 10 6
Brinonnenue npaktuyeckux paboT (BeneHue anpooma) 70 6
JleMOHCTpalys NPaKTUYECKUX HaBbIKOB 1o 3,2
KomokBruymbl no 20
IToaroToBKa JOKJIa/1a C Mpe3eHTaUeH 10 5
Pedepar 1o 7
BrimonHenue 3a1aHUN CaMOCTOSITEIILHON MOATOTOBKU no 12
OK3aMeH 10 40

OuennBaHue padoThl HA JIEKIIUH M UX MOCEIeHH s

Kpumepuii oyenusanusn bannn

[Tocemenue 6e3 ono3ganusi ¢ TpeOyemMblM obecrieueHueM (Terpanp U T.1.). KoHcnekT 0,1
BBINOJIHEH B MIOJTHOM 00beMe

[Tocemenne 6e3 omo3gaHus ¢ TpeOyeMbIM obOecrieueHueM (terpaab u T.1.). Koncmekr | 0,05
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BBIITOJIHEH B HE ITOJTHOM O6’beMe, 100 CO 3HAYUTENLHBIMU HEAOUYCTaAMHU.

[Tocemenue 6e3 ono3anus ¢ TpedOyeMbIM obecrieueHueM (TeTpaap u T.10.). KoHcnekT mo
TEMeE 3aHSTHS HE BBIIIOJIHEH

0,01

[Tponyck MO yBaXUTEIbHOW TNpUYMHE (HAIMYKME MOATBEP)KIAAIONIETO JIOKYMEHTA!
MEJI.CIIpaBKa, MPUKA3 O CHATHM C 3aHSATUH M T.1.). He BBIMOJHEH KOHCICKT MO TeMe
3aHSTHS, HE 3aMI0JHEH alTbOOM IO TeMe JJa00paTOPHOU pabOTHI.

ITocemnienne ¢ omo3ganueM W/wim 0e3 HEOOXOAMMOro obecredycHus (TETpaad U T.IL.).
KoHcHekT BBIIOIHEH B HE IIOJIHOM 00bEME, TH00 CO 3HAYUTEIbHBIMU HETOYETAMHU.

0,05

[Tpomnyck 6e3 yBaXUTeNbHOI NPUYUHBI M MOATBEPKAAIOIINX TOKYMEHTOB.

0,1

MaxkcumaabHOE KOJUYECTBO OATUIOB (3 0OHY JIeKYUIO)

0,1

MakcumanbHOe KOJU4ecTBO 0auioB (paboma na 8 nexyusix) — 0,8

IIkana oueHUBaHMs ONPOCA, cOOeceT0BAHUS

Kpumepuu oyenusanus

bannw

OTBeT MOJHBIN M  CcolIepKaTelIbHbIA, COOTBETCTBYET TEME; CTYIEHT YyMEeT
apryMEHTUPOBAaTh  OTBET, JEMOHCTPUPYET JIOCTAaTOYHOE 3HAHUE TEPMHUHOJIOTHHU
JucHUIUIMHBL. OTIMYHOE YCBOGHUE MaTepHalia.

0,5

OTBeT B LIEJIOM COOTBETCTBYET TeME (HE OTPaKEHbI HEKOTOPBIE ACIEKTbI); CTYAEHT
apryMEHTHpYeT OTBET HEe Ha JOJDKHOM YPOBHE; JIEMOHCTPUPYET HMOBEPXHOCTHOE 3HAHUE
TEPMHUHOJIOTUH TUCHUIUIMHBL. [I0BEpXHOCTHOE YyCBOEHUE MaTepHaa.

0,25

OTBeT HeNoOJHbIN KaK 0 00BEMY, TaK U 110 COAECPKAHUIO (XOTS U COOTBETCTBYET TEME, HO
OOJNBIIMHCTBO €€ AacleKTOB HE OTPaKEHO); apryMEHTAIMsi HE Ha COOTBETCTBYIOIIEM
YPOBHE, poOIeMbl c ynoTpedaeHrueM TEPMUHOJIOTHH JUCLUIUIMHBL.
Y 10BIIETBOPUTENBHOE YCBOEHUE MaTepHalIa.

3any,Z[HeHI/IC C OTBCTOM Ha IIOCTABJICHHLIC BOIIPOCHI. Hey,Z[OBJICTBOpI/ITeJ'ILHOC YCBOCHUC

Marepuaa

MakcuMaabHOE KOJHYECTBO 0atoB (paboma na 12 rabopamopmwix 3anusmusix) — 6

Ikana oueHnBaHUS BHINOJHEHUS JIA0OPATOPHBIX padoT (BeaeHune ajinLo0ma)

Kpumepuu oyenueanus

bannw

PaGoTa BEITIOTHEHA TTOJTHOCTBIO: BCE npenaparbl U CXEMBI IIPOCMOTPECHBI, 3apHCOBAHLI, KO
BCCM pHCYHKaM UMCIOTCA MOAINCH U 0003HaUYCHHS

0,5

PaGora BmImonHEeHa MpaBHUJIIBHO HC MCHEC YCM Ha IIOJIOBUHY WU B Hel A0IMylICHa
CYIICCTBCHHAA omuoOka. He Bce npemnaparbl M CXEMbl HNPOCMOTPCHBI, 3apUCOBAHBLI,
oAIInMCHu 1 0003HaYCHHS UMEIOTCS HE KO BCEM pPUCYHKaM

0,25

PaboTa BEIIOIHEHA IMpaBHUJIbHO, HO MCHCC YCM Ha IIOJIOBUHY WM B HEeH JOMYIICHBI
CYIICCTBCHHLIC ommOku. He Bce npenaparel U CXEMbI IMPOCMOTPCHBI, 3apHUCOBAHBI,
IoAIIMCHu 1 0003HaYEHMS UMCIOTCS HE KO BCEM PUCYHKaM

PabGora He BEIIONIHEHA.

-0,5

MaxkcuMaabHOE KOJHYECTBO OALIOB (3d 0OHO 1A00PAMOPHOE 3aHAMue)

0,5

MaxkcumabHOE KOJUYECTBO 0a/UIoB (paboma na 12 nabopamopmwix 3ausamusix) — 6

Ixana OLCHUBAHUA JEMOHCTPAIIMHU MTPAKTUYICCKUX HABBIKOB

Kpurepun onienuBanus

bamel

CTyneHT moka3bplBacT XOpOILIME 3HAHWSI METOAMKHU IPOBEAECHHUS MHUKPOCKOIIHMPOBAHMS,
JIEMOHCTPUPYET XOpOIIUE MPAaKTUYECKHWE HAaBBIKM M yMEHHUS. AKKypaTHO oOpamiaercs c
MHUKPOCKOIIOM U T'MCTOJIOTMYECKUMHU MPEIapaTaMH.

3,2

Crynent MOKa3bIBACT HEJIOCTaTOYHBIC 3HAHUS METOINKHU MIPOBEACHUS
MUKPOCKOTIMPOBAHUS, J€EMOHCTPUPYET TOCPEJCTBEHHbIE MPAKTUUYECKUE HABBIKU U
ymenus. He akkypatHo oOpaniaercsi ¢ MUKPOCKOIIOM M THCTOJIOTHYECKUMH TIperapaTaMu.

1,0

CTymeHT He 3HaeT METOJIWKH TIPOBEACHHUS MHUKPOCKOHUPOBAHHS W/WIH HE MOMXKET
MIPOJIEMOHCTPUPOBATH MPAKTUYECKUN HABBIK.
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CTyleHT MpH TPAKTHYCCKOH MPOBEICHUM MAHUIMYISAIMHA TOBPEIMI WM Pa3OMiI OJUH
THCTOJIOTHYECKHIA TIPeTapaT (3a Kajicowvlll pa3dumolii npenapam)

-5

MakcumaabHOE KOJHYECTBO OAIOB (3a nepuod pabomel Ha cex 1abOpaAmMoOpHbIX 3aHAMUAX) — 3,2

Ikana oneHUBAHHUA J0KJIAaa

Kpumepuu oyenusanusn bannn
JIoKJai COOTBETCTBYET 3asiBICHHOW TeMe; COOOIIEHHE JIOTHUYECKH CTPYKTYpPHPOBAHO;
U3JI0KEHUE MaTepHaja JJAKOHWYHO, 0e3 MOBTOPEHUH M OTCTYIUIEHHH OT TEeMbl; JOKIa[
BBITIOJIHEH C TPHUBJICYCHHUEM JOCTATOYHOTO KOJIMYECTBA HAYYHBIX M MPAKTHYECKHX 3
HCTOYHMKOB II0 TEME; CTYACHT JaeT pa3BepHYThIE OTBETHI HA BOIPOCHI [10 TEME JI0K/Iaa. B
COCTOSIHUM OTBETHTH Ha BOIPOCHI 110 TeME JOKJIA/A.
Jloknax B 1LI€JIOM  COOTBETCTBYET 3asBJIEHHOW TeMe; COOOIIEHHE JIOTHYECKH
CTPYKTYpUPOBAHO; M3JIOKEHUE MaTepHajia JaKOHUYHO, 0e3 TMOBTOPEHHUN M OTCTYIUICHHI
OT TEMBI; JIOKJIAJ BBINOJHEH C NPHUBJICYEHUEM HECKOJIbKUX HAYYHBIX U IMPAKTHYECKUX 2
UCTOYHHUKOB 1O Teme. CTyIeHT B COCTOSIHMM OTBETUTh Ha YacTh BOIPOCOB IO TEMeE
JIOKJIa/1a
Jloknam HE COBCEM COOTBETCTBYET 3asBJICHHOW TEME, BBINIOJHEH C HCIOJIb30BAaHHEM
TOJBKO | WM 2 UCTOYHMKOB MH(POPMALIUK, CTYACHT JOMycKaeT omuOku npu uznoxenuu | 0,5
MaTepHala, He B COCTOSTHUHM OTBETUTH Ha BOIIPOCHI IO TEME JOKJIaa.
JlokJa/1 He MOATOTOBJIEH. -3

MaxkcumanbHOe KOJIM4eCTBO OaJUIOB 3a OAMH JOKIa1 — 3
Ilkana oneHNBaHUs NMpe3eHTANN

Kpumepuu oyenusanus Bannwt
[IpencraBnsiemas uHMOPMAIM CHCTEMATU3MPOBAHA, IIOCIEAOBAaTENIbHA M JIOTUYECKU 06
cBsi3aHa. [Ipobiema packpeiTa MOITHOCTBIO. ’
[Ipe3eHTarnys WILTIOCTPUPYET JOKIaA, He JyOIUpYs €ro TEKCT. 0,2
[lenecooOGpa3HO UCTIOIB30BaHBI BO3MOXKHOCTH TexHoyoruu Power Point. [[BeToBast ramma
Ipe3eHTalMM, IBET W pa3Mep HipudTa JErko BOCIPUHMMAETcsd, He pasapaxaer, He | 0,2
YTOMIISIET, JIETKO YUTAETCSI.
Kaxnprit cnaiig nMeeT 3arojIOBOK. 0,2
Wnmroctpaniu UMEIOT TMOANUCH, TAaONMIBI — Ha3BaHUS, TMCTOTpaMMbl U Tpaduku — 02
MOJIMUCH U JIET€HY, CXeMbI IIOHSATHBI U YUTAEMBI. ’
B Tekcte HeT opdorpaduuecknx, TEXHUYECKUX U MPOYUX OLIMOOK. 0,2
B npe3enTanmm umMeroTcs CleAyome claiabl:
— TUTYJBHBIN (C MONHBIM 00BeMOM MH(OpPMAIH O TeMe JTOKIaaa, aBTope, mecte u gare | 0,2
BBINOJIHEHUS! paboThI),
— CTIAM[IBI, WIUTFOCTPUPYIOIINE TOKIIAM, CIAai] CO CHUCKOM HCIIOJIb30BaHHBIX HCTOYHHKOB 0.2
uHbopManuu 1 pUHANBHBIN claiia ¢ 6JaroJapHOCTHIO CITYIIATEISIM. ’

MaxkcumanbHOe KOJTMYECTBO OAJUIOB 32 OJHY MPE3SHTAINI0 — 2
IIxana oueHnBaHus pedepara
Kpumepuu oyenusanus | Banawt

1. Caenywomume 31eMeHThI pedepara: a) TeMa, 0) OrJIaBiCHKE, B) BBEICHHUE, I') aKTyaIbHOCTD, 1)
11eJ1b, €) UCTOPUYECKas CIIPaBKa, 3) MaTepUaIbl TEMBI, 3) 3aKioueHue, 10) CHMCOK HCTOYHUKOB.

PaCKpBITHI 1
He packpbitel | —0,5
2. IIpoaHaM3MpoOBaHbl HCTOYHHKH HAYYHOU U NPAKTHYeCKOil HHopmanum:
— OoJiee 5 HayYHBIX M MPAKTUYECKUX UCTOUHUKOB I10 TEME; 1
— 3—5 Hay4HBIX M IPAKTUYECKUX UCTOUHUKOB I10 TEME; 0,5
— HE MEHE 3 HayyHbIX M INPAKTUYECKUX MCTOUYHUKOB IO TeMe miu Oosee 3, HO 0
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HC JOCTATOYHO aBTOPUTCTHBIX HCTOYHHUKOB I/IH(i)OpMaI_II/II/I.

BCE MCTOYHUKHU MH(OpMaIuu B pedepare He TOCTATOYHO aBTOPUTETHBI

—0,51

3. Opdorpadpuyeckue, CTHIUCTHUYECKHE, TpyOble TemMaTudyeckue omudku. CioBa B

MPECAJTOKCHUAX COTVIACOBAHHOCTDH CJIOB B TCKCTE

OIIMOKU OTCYTCTBYIOT, COTJIACOBAHHOCTD CJIOB UMEETCS 1
MMEIOTCS OIIMOKH U HECOTIacOBaHHOCTH ciioB | —0,5
4. U3noxenne nuopmanuu pedepara
JOCTyIHA JJIsi MOHMMAaHHUS C HCIOJIb30BAHMEM HAay4yHOH TEpMHUHOJIOTHH. 1
CﬂeLlPlaJIBHbIe TCPMHHBI BBIHCCCHEI B I‘HOCC&pI/If/'I C NOSICHCHUSMU.
MaTepuaig M3JI0KEeH HEJOCTYMHO Jid MOHMMAaHHUA C OLIMOKaMu B HAyYHOU
tepMuHojorud. CrenuanbHble TEPMHHBI HE BbIHECEHBI B Trioccapuii ¢ | —0,5

ITOAACHCHUAMMU.

5. TpedoBanus k opopmiiennro (http://vestnik-mgou.ru/Home/ForAuthors#p2):
1) Bce paszesbl, moapaszesibl IMEIOT 3ar0JIOBKH, AyOIMPOBaHHBIC B OTJIaBJICHNUH,

2) B TEKCTE pACCTaBIEHBl CCHUIKM HAa HMCTOYHUKM HWH(POPMALMHU, TPUBEICHHBIE B CIHCKE

HNCTOYHHUKOB I/IH(I)OpMaI_II/II/I,

3) CHHMCOK HCTOYHHUKOB HWH(pOpManud O(QOpPMIICH B COOTBETCTBUU C OMOIHMOTpaduIecKUMHU

TpeOOBAHUSIMHU,
4) Bce WILTIOCTPAIMK UMEIOT HA3BaHUSI U, IPU HEOOXOTUMOCTH, TIOSICHEHUS,

5) tekct BoInoHEH B popmare Microsoft Word, mipudt Times New Roman, kernp 14, momns 2,5

CM CO BCEX CTOpOH, MHTepBal 1,5. YIoTHEHHE HHTEPBAJIOB 3aIPEIEHO.
6) 06beM paboTel — 10—15 crpanuil, He cUUTas TPHIIOKCHHUH.

COOJIIOIEHBI

0,5

HE COOJIFOIEHBI

—0,5

6. [IpoBepka B nporpaMmme «AHTHILJIATHAT

pabota nokasana He MmeHee 50% aBTOPCKOW OPUTHHAIBLHOCTU

1

pabota nokasana MeHee 50% aBTOPCKON OPUTMHATIBHOCTH

-1

7. CpOKH NMPEAOCTABJCHUA MATCPHUAJIOB IPEnoaaBaTe/io.

COOJIFOIEHBI

0,5

HE COOJIIOIEHBI

—0,5

8. CobecenoBanue no Teme pedepara:

OTBeT MONHBIA W CO,Z[Cp)K&TGJ'ILHHfI, COOTBECTCTBYET TEMC, MAIruCTpAaHT YMCCT
APTYMCHTUPOBAHO OTCTanuBaTh CBOIO TOYKY 3pCHUA, JACMOHCTPHUPYET 3HaHHUEC
TCPMHUHOJIOTUN JUCIUIIJIINHBI. OTIHYHOE CaMOCTOSTEIIHFHOTO YCBOCHHC MATCpUaJIla TEMBI.

OtBert COOTBCTCTBYCT TEMC;, MATruCTpaHT YMCEET OTCTAMBATb CBOIO TOYKY (XOT}I
apryMmMCcHTallusg HE BCCTJa Ha JOJDKHOM ypOBHe); ACMOHCTPUPYCT XOpOIICEC 3HAHUC
TEPMHUHOJIOTUN JUCHHUIIIINHBI. Xopomee CaMOCTOATCIIbHOTO YCBOCHHE MaTepuala.

0,75

OTBeT B I1I€JIOM COOTBETCTBYET T€M€ (HE OTPa’k€Hbl HEKOTOPbIE ACIEKTHI); MATUCTPAHT
YMEET OTCTauBaTh CBOIO TOYKY (XOTs apryMEHTalMsl HE BCErJa Ha JIOJDKHOM YPOBHE);
JIEMOHCTPUPYET XOpOIlee 3HAaHWE TEPMHUHOJOTHUH TUCIUIUIMHBL Y IOBIETBOPUTEIHHOE
CaMOCTOSITEJIbHOTO YCBOEHUE MaTepHaa.

0,5

OTBeT HEMOJIHBIA KaK MO 00bEeMYy, TaK U MO COACPIKAHUIO (XOTS U COOTBETCTBYET TEME);
apryMeHTalusi HE Ha COOTBETCTBYIOIIEM YpPOBHE, HEKOTOpbIE MpoOJieMBbl ¢
ynotpeOaeHNeM TEPMUHOJIIOTUM JTUCHUIUIMHBL. [locpencTBeHHOE CaMOCTOSITENLHOTO
YCBOEHHUE MaTepuana.

0,25

3aTpyqHeHHE C OTBETOM Ha TIOCTAaBJICHHBIE BOMPOCHL. HeymomieTBopuTenbrHOE
CaMOCTOATENLHOI'O YCBOEHUE MaTepHalia

CrynenT abCOIOTHO HE BiaJIeeT MaTepuaaoM pedepara

MakcumanbHOE KOJTMYECTBO OaIoB 3a oauH pedepat — 7
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IIkajia oueHNBAHUSA BHINOJHEHUSI CAMOCTOSITEIbHONH padoThI

Kpumepuu oyenuganusn \ bannn
[Ipoananu3upoBaHbl HCTOUHUKH HAYYHOH U MpaKkTU4YecKor nHbopManuu:
— 4 n 6os1ee aBTOPUTETHBIX HAYYHBIX U YUEOHBIX HCTOYHHUKOB I10 TEME; 0,5
— 3 aBTOPUTETHBIX HAYYHBIX U YICOHBIX UCTOYHUKOB TI0 TEME; 0,25
— 710 2 aBTOPHUTETHBIX HAYYHBIX M YYEOHBIX MCTOYHHKOB IO TEME WU 0
HCIO0JIb30BaHNE HEMPOBEPEHHBIX HCTOUYHUKOB HHGopManuu u3 cetu MHrepHer
Koncnekr BbimonHeH (opManbHO (3aMMCTBOBAH W3 HMHTEPHETa), HE COACPIKUT
AaBTOPUTETHBIX HMCTOYHUKOB HH(popmanuu. Vcnonp3oBaHbl HemnpoBepeHHble ucTouHuku | —0,25
nHpopmanuu u3 cetu MHTepHeT
Hanuuune noknazna ¢ npe3eHTanueld 1o 0JHOMY U3 BOIIPOCOB TEMbI 0,25
Cpoku npefocTaBiIeHHs] MATEPHAIOB MPENO/IaBaTEII0
coomronenst | 0,25
He coOmronensl | —0,25
KoHcnekToB 110 Borpocam TeMbl OTCYTCTBYIOT -1
Maxkcumanwvnoe Konuuecmeo 6annos (3a 00Hy pabomy no 00HOU U3yHaeMol meme) 1
MakcuMaabHOE KOJHYECTBO 0atoB (pabomet no ecem 12 memam) — 12
IIkana oneHMBaHUSA KOJUIOKBHYMA:
IIkana oueHUBAHUS ONPOCA, codeceJOBAHUS HA KOJUIOKBUYMeE
Kpumepuu oyenuganusn bannn
OTBeT TmMONHBIA W  COJEpXKATENbHBIN, COOTBETCTBYET TEME; CTYIEHT yMeeT
apryMEHTHPOBaTh  OTBET, JIEMOHCTPHUPYET JOCTaTOYHOE 3HAHHUE TEPMHHOJIOTUU 3
quctumunHbel. OTIMYHOE YCBOGHUE MaTepuaa.
OTBeT B IETIOM COOTBETCTBYET TeMe (He OTpakKeHbl HEKOTOPBIC AacCIMEKThl); CTYACHT
apryMEHTHPYET OTBET HE Ha JIOJDKHOM YPOBHE; JIEMOHCTPUPYET MOBEPXHOCTHOE 3HAHHE 1
TEPMUHOJIOTHH JUCIUIUIMHEL [loBepXHOCTHOE yCBOCHHE MaTepHara.
OTBeT HEeNoOJHBIN KaK 0 00BEMY, TaK U 110 COAEPIKAHUIO (XOTSI U COOTBETCTBYET TEME, HO
OOJNIBIIMHCTBO €€ AacleKTOB HE OTPaKEHO); apryMEHTAIlMsi HE Ha COOTBETCTBYIOIIEM 0
YPOBHE, poOIeMbl c yrnoTpedIeHueM TEPMUHOJIOTHH JUCITUTITAHBL.
Y 10BJIETBOPUTENILHOE YCBOCHHE MaTepHaa.
3arpyAHEHHE C OTBETOM Ha MOCTaBJIEHHBIE BONpPOCHL. HeynoBineTBopuTenbHOE yCBOCHHE 3
Marepuaa
MakcuManpHOe KOIH4ecTBO 0amioB (4 onpoca na 4 konnoxeuymax) — 12
IIlkana oneHMBaAHUSI KOHTPOJIBHBIX MHCbMEHHBIX Pa00T HA KOJIOKBHYMeE
Kpumepuu oyenuganusn bannn
JlaHbI MOJTHOLIEHHBIE OTBETHI HAa BCE NMOCTABJICHHbBIE BOIPOCHI 2
JlaHBI HEIOCTATOYHO TOJTHBIE OTBETHI HAa BCE TMIOCTABIICHHBIE BOIPOCHI 1
JlaH NOJTHOIEHHBIHM OTBET Ha MOJIOBHHY ITOCTABJICHHBIX BONPOCOB 0,5
JlaH HeTOCTATOYHO TMOTHOIICHHBI OTBET HA MOJIOBUHY MOCTABJICHHBIX BOIIPOCOB 0
ITucbMeHHast KOHTpOJIbHAS paboTa HEe BHIIOJIHEHA WK BBIOJHEHA a0COIOTHO HE 05
IIPaBUIILHO ’
MakcumanbHOe KOIH4ecTBO 0aioB (4 pabomul na 4 konnoksuymax) — 8
Ikana oneHUBaAHUSI KOHTPOJIBHBIX TECTOBBIX Pa0OT HA KOJUIOKBHYMeE
Jona npasunvnvix omeemoe (%) Ouenka bannwt
0-19 «HEYIOBJIETBOPUTEIILHO —2
20-29 «ITOCPEJICTBEHHOY 0
30-39 «JTOMTYCTUMOY 0,1
40-49 «YIOBJICTBOPUTEIHLHOY 0,25
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50-59 «HOPMAJIBLHOY 0,5
6069 «XOpOIIIOY 1
70-79 «OYEHBb XOPOIIIO» 1,25
80-89 «OTJIIHYHO» 1,75
90-100 «IPEBOCXOTHO» 2

MakcumalibHOE KOIM4ecTBO 0aiioB (4 pabomul na 4 kornokeuymax) — 8

[Ipu mpoBeneHUU npomedncymouyHo2o Koumpons (SK3aMeHa) YYUTHIBAETCA IOCEHIaeMOCTh
CTYJICHTOM JICKI[MOHHBIX 3aHSATHH, aKTHBHOCTh Ha JIA0OPATOPHBIX 3aHATUSAX, PE3YIbTAThI
KOJUIOKBUYMOB, BBIIIOJIHEHUE CAMOCTOSATEIbHOM paboThl, 0TpabOTKa MPOMYIICHHBIX 3aHATUN 110

YBaKUTEIILHOHN IIPUYHHE:

[IIxaja olleHMBAHUSA OTBETA HA DK3aMeHe:

Kpumepuu oyenueanus

bann

Onenka — «oOmJauuHo».

26-40

— CTYJICHT B TIOJIHOM 00bEME YCBOMIJI MaTepHall IPOTPaMMbI ITPEIMETA;

— HCYEPIIBIBAIOIIE PACKPBUI TCOPETHYECKOE COAEPIKaHUE 3K3aMEHAIIMOHHBIX BOIPOCOB
ouiera;

— HUCIOJIB30BaJ YETKHUE, TOJTHbIE (POPMYITUPOBKH H/HITH TEPMHUHBI,

— MOCJICIOBATEIBHO M JIOTHYHO U3JI0XKHII MaTEPUAT;

— HE 3aTPYJHSETCS C OTBETOM Ha JIOMOJHUTEIbHBIC BOITPOCHI SK3aMEHATOPA;

YCIICIIHO BBITIOJHIII MPAKTHYECKOE 3aJaHKe: TPABUIBHO THArHOCTHPOBAI U OIUCAT
IMCTOJIOTHYECKUI Mpermapar.

Ouemca — «xopoutoy»:

11-25

— CTYZAICHT yCBOWIJI OOJIBLIYIO YaCTh MOJIOKECHUI MaTepHaa mporpaMMbl peIMeTa;

— TPaBWIBHO, N0 CYIIECTBY, IIOCIEIOBATEIbHO OTBETWJI Ha BONPOCH Owiera u
JOTIOTHUTEIBHBIC BOMPOCHI dK3aMeHAaTopa (IOMYCTUMbI €IMHUYHBIC HECYIICCTBEHHBIC
OLIHOKH);

— UCHONIb30BaJ YETKHE, TMONHbIE (OPMYIMPOBKM W/WIM TEPMHHBI  (JIOITYCTUMBI
CIMHUYHBIC HECYIIECTBEHHBIC OIIHOKH);

— B IIEJIOM TIPaBHJIBHO BBIMOJIHMI MPAKTHYECKOE 3aJaHHe: MPAaBUIBHO JTUArHOCTHPOBAI
THCTOJIOTMYECKUI Tpenapar (JOMyCTUMBI OT/CIbHbIC HECYIICCTBCHHBIC OIIMOKU TpH
JMATHOCTUKE W/UITH OMTUCAHHN).

Ouenka — «yooenemeopumenvHoy:

6-10

— CTYZIEHT yCBOWJ TOJIBKO OCHOBHBIE IOJIOKEHHUS MaTepralla IpOrpaMMBbl IPEIMETA;
— Ccojep>KaHue BONPOCOB OmiIeTa HM3J0XKHUI HENOCIEJ0BATENBHO, IOBEPXHOCTHO, 0€3
JIOJDKHOTO ~ OOOCHOBaHMSI HpU  3TOM, JIOMYCTHJ  €AMHUYHbBIE  CYILECTBEHHBIE
(bakToNOrnuecKre HEeTOYHOCTH W/WIIK €IMHUYHBIE CMBICIIOBBIE OILIMOKY;

— UCHOJIb30BaJ HEYETKHME U/WIIN HETIOJIHbIE ()OPMYITUPOBKH U/UIH TEPMUHBI,

— TMpPaKTUYECKUE 3aJlaHUsl BBHIMOJHWI HE B IMOJHOM OOBEME: JOMYCTHJI CYIIECTBEHHBIE
OLIMOKM MPH TUATHOCTUKE W/WUJIM OMUCAHUU THCTOJIOTHUYECKOTO Mpenapara, B 00bsICHEHUN
€ro TKaHEBOI'0 U KJIETOYHOI'O COCTaBa,

— WCIIBITHIBAET 3aTPYAHEHHUSI IPH OTBETE HA JOTIOJIHUTEIbHBIE BOIPOCHI.

Ouenka — «ney0os1emeopumenbHo.

0-5

— CTYZICHT HE 3HAET OCHOBHBIX MOJIOKEHHI MaTepuasa mporpaMMbl IPEeIMETa;

— CcoJiep)KaHWE BOIPOCOB OWJIETa W3JIOKWII HEMOCIeA0BaTeIbHO, IMOBEPXHOCTHO, 0e3
OJDKHOIO 00OCHOBAHUS,

— TIPH OTBETE Ha BOMPOCHI OMJIETa M JTOTIOJHUTEIILHBIC BOPOCH YK3aMEHATOPA JTOYCTHIT
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MHO)KECTBEHHBIC CYIIECTBCHHBIC (DAaKTOJIOTMYECKUE, CMBICIOBBIC W/WIH JIOTUYCCKUE
OIIINOKHU;

— HCIIOJIB3yeT HeNPaBHIIbHBIC (DOPMYITHPOBKU W/UITH TSPMHUHBL

— HC BBIIIOJIHACT HpaKTI/I‘-IGCKI/Ie 3aJaHusd. HC OHpGI[eJII/IJI I‘I/ICTOJIOI‘I/I‘-IGCKI/Iﬁ HpenapaT
W/WIM  JTOMYCTHJI TpyOble OMIMOKK B €ro: JUArHOCTHKE, OINMCAaHUH, OOBSICHEHHUU €ro
TKAHEBOT'O U KJIETOUYHOI'0 COCTaBa;

HE OTBETHJI Ha OOJILIIIMHCTBO JIONOJHUTEIIBHBIX BOIPOCOB MJIM OTKA3aJICs OTBEYATh.

MaxkcuMabHOE KOJIMUYECTBO 0aJUI0B HA dK3aMeHe — 40 0ajuioB

Hmoeosas oyenka 3uanutl CTYJSHTOB 10 M3y4aeMO# aAucHUIUIMHE cocTaBisier 100 6amios.
BBenenue peiTHHIOBOro MEXaHU3Ma OLIEHKU 3HAHHUM CTYJEHTOB B % HE OTMEHSIET CYIECTBYIOIINE
OLICHKH, BBICTABJISIEMbIE 110 MSATHOATUIBHOM IIKAaJIe.

[IIkama COOTBETCTBUS PEUTHUHTOBBIX OICHOK mMATHOAUIbHBEIM onenkam: 100-81% —
«otamaHo» (5); 80-61% — «xopomo» (4); 60—41% — «ynosierBoputenasHo» (3); 40-21% —
«HEYIOBIETBOPHUTENBHO» (2), 20—0% — «HEe00X0AMMO TOBTOPHOE H3YUCHUE).

Ormenka 1o 5-0aJuTbHOM cCUCTEME

Ouenka o 100-6amnpHOI cucreme

5 | oTIIM4yHO 81-100
4 | xoponio 61-80
3 | yIOBIETBOPUTEIHLHO 41-60
2 | HEYIOBJIETBOPUTEIHHO 21-40
1 | He0OX0IMMO TOBTOPHOE H3yUCHHE 0-20

CryneHty,  HOJy4YMBIIEMY  OLEHKY

«HCYIOBJICTBOPUTCIIBHO» MMpCaOCTaBIIACTCA

BO3MOKHOCTh JIMKBUIMPOBATH 33/I0JDKEHHOCTh MO M3y4aeMOMY Kypcy B JHH MEpecAadd WIH MO
MH/IMBUYaIIbHOMY TpadUKy, yTBEPKACHHOMY J€KaHOM (aKyJbTeTa.

[Ipu mepecnaue »K3aMeHa WCIOJIB3YEeTCS CIEAyIoIee NpaBwiIo s (GopMUpOBaHUS
PEUTUHIOBOM OLICHKHU:
1-s1 mepecnaua — aKTHUECKass pEHTHHIOBasI OLIEHKA, ITOJIydYeHHAs CTYJACHTOM 3a oTBeT, — 10 %;
2-51 mepecnaya — (pakTUUecKas peHTHHIOBas OLIEHKa, MOJydeHHast CTyJIeHTOM 3a oTBeT, — 20 %.

6. YYHEBHO-METOANUYECKOE U PECYPCHOE OBECIIEYEHUE JUCHUITJIMHBI
6.1. OcHoBHas uTEparTypa:

1. Bacunwe, FO.I'. [urtonorus. ['mctomorus. DmOpuonorusi: yueOHuk mis By3oB / 0. T.
Bacunwes, E. U. Tpomwun, B. B. fArnos. - 2-e uzn. - CIIG. : Jlanp, 2019. - 576¢c. — Tekcr:
HEMOCPEICTBEHHBIN

2. Tlomoa U.A. OcHoBbl nuronoruu : yuyebnoe mocobue / I[lonosa M.A.. — Komcomonbck-Ha-
Awmype, CapaToB : AMYypCKUI T'yMaHUTapHO-TIEIarOTHYECKUI TOCy1apCTBEHHbIN YHUBEPCUTET,
A Il Ap Menua, 2019. — 122 ¢. — ISBN 978-5-4497-0167-1. — Tekct : 31eKTpOHHBIH //
DNeKTpOHHO-OUOIMOTeUHAS cucrema [PR  BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/86203.html

3. Tmcromorus, smOpuosorus, murosnorus : yueonuk / FO. . Adanacees, b. B. Anemmn, H. I1.
Bbapcykos [u ap.] ; mox pen. FO. 1. AdanacweBa, H. A. FOpuHoii. — 7-e uza., nepepad. u Jom.
— Mocksa: [DOTAP-Meaua, 2021. — 832 c.: mi1. — TekcT: HEMOCpPeaACTBEHHBIN

6.2. lonotHUTeIbLHAS JIUTEPaTypa:

1. Jlanunos, P. K. I'mcronorus, smOpuosnorus, muronorus : yueOHuk / Jlammmo P. K. ,
Bbopogas T. I'. - Mocksa : [DOTAP-Menua, 2020. - 528 c. - Tekct: anekrponHsIid. - URL :
https://www.studentlibrary.ru/book/ISBN9785970453612.html

2. Jlenuenko, E.M. IluTonorusi, THCTOJOTHS W SMOPHOJOTHS : Yy4eOHUK s BY30B /
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E. M. Jlenuenko. — 2-e¢ u3A., uchp. u gon. — Mocksa : M3natensctBo FOpaiit, 2021. —
347 c. — (Bricmiee oo6pazoBanue). — ISBN 978-5-534-08185-5. — TekcT : aneKTpoHHBIH //
OBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/471853

3. Mumenko B.A. OOmas rucrosorusi : yuyeOHO-MeToaudeckoe nmocooue / Mumenko B.A.,

[TerpoBa N.M., MenseneBa C.IO.. — ExarepunOypr : W3marenbcTBo YpambCKOTo
yauBepcutera, 2017. — 84 ¢. — ISBN 978-5-7996-2196-4. — TekcT : 351eKTpOHHBIN //
OnekTpoHHO-OMOMmMoreuynas  cucrema [PR BOOKS :  J[caiitr] —  URL:

http://www.iprbookshop.ru/106468.html

4. CoxonoB B.U. Iuronorus, rucronorust u smopuonorus / Cokonos B.U., Uymacos E.N.,
Hpanos B.C.. — Cankr-IletepOypr : KBaapo, 2021. — 400 c. — ISBN 978-5-906371-15-5.
— Tekcr : anekTpoHHbIN // DnekTpoHHO-O0nbmmoreunas cucrema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/103152.html

5. Srnos, B. B. OcHOBBI 1IUTONOTUH, SMOPUONIOTHH U TUCTOJOTHM : yueOHUK / B.B. Srnos,
H.B. Arnosa. — Mocksa : UH®PA-M, 2018. — 637 c. + Jon. maTepuansl [DIEKTPOHHBIN

pecypc; Pexumm  goctyma:  http://new.znanium.com]. —  (Bwicmee  oOpa3zoBaHue:
Crneuunanurer). - Pexxum nocryna: https://new.znanium.com/document?id=300730. - ISBN
978-5-16-011854-3. - Texcr : DIIEKTPOHHBIH. - URL:

https://znanium.com/catalog/product/935475

6.3. Pecypcobl muHGOPMAIHOHHO-TEJIEKOMMYHHKALMOHHOM ceTH « MHTEepHeT»:

http://anfiz.ru/books/item/f00/s00/z0000002/st108.shtml
http://www.bibliofond.ru/view.aspx?id=21728
http://www.booksmed.com
http://botan0.ru/?cat=1&id=148

http://dic.academic.ru
http://www.eurolab.ua/anatomy/90/
http://www.knigafund.ru/books/17208
http://www.master-multimedia.rutestfiz.html

9. http://www.medbiol.ru/medbiol/mozg/00028c30.htm
10. http://medvuz.info/load/fiziologija

11. http://www.mirknigi.ru

12. http://www.nedug.ru/library http://medknigi.blogspot.com
13. http://www.0zon.ru

14. http://www.twirpx.com/file/97861/

ONoGa~WNE

7. METOAUYECKHUE YKA3ZAHUSA 11O OCBOEHUIO JTUCHUIIJINHBI

7.1. MeToanyeckue peKOMeHAAIUH K JeKIUIM

Jlexuus, kak ofHa U3 ¢GopM ayAUTOPHOM pabOThl, MPEACTABIAET COOOH JIOTHYECKOE
U3JI0KEHWE TEOPETHYECKOro MaTepualla B COOTBETCTBHM C IUIAHOM, KOTOPBIM coolmaercs
CTyJIGHTaM B Hauaje Ka)XJ0ro 3aHATHsI, U UMEET 3aKOHYCHHYIO opMYy.

[Inan nekuMM CONEPKUT IYHKTHI, MO3BOJISIOIIME OXBAaTHTh BECh MaTepuall, KOTOPBIH
Tpebyercss goBectn 10 cTyaeHToB. ConepkaHue KaXIOH JEKIUH WMEET OIpeIeICHHYIO
HaMpaBJICHHOCTh M YUUTHIBAET YPOBEHb TEOPETUUECKUX 3HAHUI CTYACHTOB.

.HeKI_[I/II/I 10 AUCIHUIIIINHE «HI/ITOJ'IOFI/UI» IpoOBOAATCA C 00s13aTENIbHBIM HCIIOJIb30BAHUEM
HarJsiIHOTO MaTepualia: MIakaThl, TAOJIUIIBL, IPENapaThbl, MyJIbTUMEHa COMPOBOXKICHHE.

KoHcnekr nekunuu (ukcupyercss CTyIEHTOM B CHEIHallbHYIO0 TeTpaib. llpomyiieHHble
JIEKIIMH CTYACHT BOCIIOJIHSAET KOHCIIEKTUPOBAaHHUEM COOTBETCTBYIOIIETO pa3jiena yueOHuKa.
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http://www.booksmed.com/
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7.2. MeToan4eckue peKOMEHIAIUH K J1a00paTOPHbBIM 3aHATHSAM

JlabopaTopHbIil TPAKTUKYM SIBJISIETCS HEOTHEMJIEMOM YacThi0 OMOJIOIMYECKUX AMCLHUILINH.
BreimonmHeHue CTyAeHTaMH JIa0OpaTOpPHBIX W MPAaKTHYECKHX pabor ¢opmupyer ydeOHO-
aHAJIMTUYECKUE KoMIleTeHIMH (00oOuieHue, YriiyOJieHHe W CHCTEMaTU3alus TEeOPETHUECKUX
3HaHUI); YMEHHUS MPUMEHSTH MPo(hecCHOHAIBHO-3HAYMMbIC 3HAHHUS B COOTBETCTBUU C MpOduiIeM
MOATOTOBKM  CTyneHTa. 3ydaemas  JQUCHMIUIMHA  JIOTHYECKH  JIOTIOJHSET 3HAHUS O
MOP(OPHU3MOIOTUIECKIX aCIIEKTaX TKaHEeW OPraHU3MOB (PACTEHUIL, )KUBOTHBIX, YCJIIOBEKA), & TAKKE
00 UX pa3BUTHUHU B MPOIIECCE OHTOTCHEH3a. 3HAHUS, (OpMUpPyEMbIe MTPU U3YYEHUU JAHHOTO MOJYJIA,
HEOOXOAUMBI JJISi TOCIEAYIONIET0 OCBOCHHS YUEOHBIX JMCHUIUIMH NMPO(ECCHOHATBHOTO LHUKJIA.
Hucuumnuna ¢opMupyeT 0a30Bble 3HaHUS, HEOOXOAMMBIE JJS U3YYEHHUS JIUCHUIUIMH:
«l'ucronmorus», «buonorus yenoBeka», «buoyiorus pasMHOKEHUS U Pa3BUTUSAY, «DU3HOJIOTUSA
YyelloBeKa M JKUBOTHBIX». B mpoliecce M3ydeHHUs 3TUX IUCUUIUIMH y CTYJEHTOB JIOJKHO OBITH
c(OpMHPOBAHO KOMILUIEKCHOE IMPEJICTaBICHHE 00 0COOEHHOCTSX CTPOEHUS M (YHKIIMOHHPOBAHUS
OpraHu3Ma >KMBBIX OPraHU3MOB, B TOM YHCJIE YeJOBEeKa, HAYMHAas ¢ CYOKJIETOYHOIO U 3aKaH4YuBas
OpPraHU3MEHHBIM YpPOBHEM, O0OIIee TPEACTABICHHE O pPEryIUpPYIOIUX CHCTeMax OpraHu3Ma
YelloBeKa U )KMBOTHBIX, CHICTEMHOM IPHUHIIUIIE UX B3aUMOJICHCTBHUSA, O BO3PACTHBIX OCOOEHHOCTSIX
CTpOEHMS U (PYHKLIIMOHUPOBAHUS CUCTEM OpraHU3Ma.

JlabGoparopHble 3aHATUS MO H3y4yaeMOW MUCHUIUIMHE MPEAINOoJaraloT HCIOJIb30BaHUE
TOTOBBIX MUKPOITPENIapaToB, MUKPOCKOIIOB, Ta00OpaTOPHOTO HHCTPYMEHTApHsI 1 000opynoBanus. Bo
BpeMsl J1TabOpaTOpPHOTO 3aHATHUS UW3YYaeTcs BHEIIHEE U BHYTPEHHEE CTPOEHHE OOBEKTOB,
JIEeMOHCTPHPYIOTCS HMX CBOMCTBA, MOSCHSIOTCS (YHKIHMH. Psin 3aHATHI TpearnoyiaraeT 3amuTy
pedeparoB, NpeCcTaBleHHWE OKJIATOB MO Haubolee aKTyalbHBIM WM CIOXKHBIM BOIIPOCAM
IMCHUUIUIMHBL C 0053aTeIbHBIM HJUTIOCTPHPOBAHUEM COOOILICHHS (TTOATOTOBKA MPE3CHTAIlMH) U
MOCIEAYIOIUM OOCYKIAeHHEM cooOmIeHus. Takue 3aHATHS TMOMOTAal0T 3aKPENHUTh TEOPETHUECKHE
3HaHUS, PACHIMPAIOT HAYYIHBIH KPYro30p U YIIyOJIsIOT 3HaHUS CTYJICHTOB B BOIIPOCAX THCTOJIOTHH.

[Ipu monaroroBke K 1a0OpaTOPHBIM 3aHATUAM HEOOXOAMMO MpopadaThIBaTh KaXKIbIN
M3Yy4aeMbIil BOIIPOC, MCXOJS U3 TEOPETHMUECKHUX MOJOoXKeHU Kypca. Mopdosorus n3ydaembIx
00BEKTOB (UKCUPYETCS B aabOoMe ¢ 00s3aTeNbHBIMH MOAPOOHBIMU 0003HAUCHUSIMHU. Pe3ynbTaThl
JIEMOHCTPUPYIOTCSI TPENoJIaBaTeNl0 CHayala B YCTHOM (opMe C YKa3aHHEM pacloIOXKEHHUS
OTJIENBbHBIX YacTel M3y4aeMoro oObeKTa, 3aTeéM B BHJE CXEM, PHCYHKOB, Tabmuil B paboueit
terpaau (anmpbome). IlpenonaBarens NpoBepsieT MPaBUIBLHOCTh U300pakeHUH, OANUCEH, 3anuceit
Y TIpU HEOOXOTUMOCTH BHOCHT KOPPEKTHPOBKH.

B kauectBe abopatopHOro aarboMa CielyeT UCIOIb30BaTh albOOM 00heMOM HE MeHee 24
TUCTOB. ATbOOM JokeH ObITh oanucansl (ykazansl @O crygenta, @O npenogaBaTens, Kypc,
npoduse MOAroToBKH, hopMa 0OyueHHUs,, HOMEp TpyIIbl). M3yuaemblii MaTepuan pacrnojaraercs
0JI0KaMU, B COOTBETCTBUU C TEMATUYECKUM TUIAHOM JIA0OPATOPHBIX 3aHSATHIA.

Ha naGopatopHbIX 3aHATUSAX CTYIAEHTHI JOJIKHBI IOJIB30BAThCSI OCHOBHBIM YUEOHHKOM M
aTiiacamMu, T/ie JAaroTCsl OMUCAHUS Te€X WJIM HMHBIX Pa3/ieJlOB CTPOEHUS TKaHEW U KIIETOK, a Takke
TEOpEeTUYecKoe  00OCHOBaHME  OCOOEHHOCTEM  cTpoeHusi.  Paspemiaercss — moJib30BaThes
METOJIMYECKUMH  PEKOMEHJAIMSIMU K  3aHSATHSIM. ATIacOM HYKHO TIONIb30BaThCsA  Kak
BCIIOMOTATeNbHBIM y4e€OHBIM TOCOOHMEM, HCIONb3ysl B HEM TJIaBHBIM 00pa3oM pHUCYHKH C
MOSICHEHUSIMH. [Ipy BBIMOTHEHUH CaMOCTOATEIbHOW paboOThl CTYACHTHI HUCHOJB3YIOT TOTOBBIC
MUKpOTpENnapaThl, a TakKe MpeyCMaTPUBAETCS CAMOCTOATEILHOE IPUTOTOBJIEHUS IIPENapaToB Jis
MHUKPOCKOIIMUYECKOTO UCCIEA0BAHHUS.

OtpaboTka CTyA€HTaMHM TMPOIMYIIEHHbIX JAaO0OPATOPHBIX 3aHATHH TMPOBOJUTCS IO
paclucaHui0 B CIEIMANIBHO YCTAHOBIIEHHBIC MpenojaBareneM uackl. [IpemogaBaTens MpOBOAUT
Oeceny co CTyJIeHTaMH 0 TeOpeTudeckoMy MaTepuaiy 3aHsaTus. [1o 3aBepiieHuio paboTbl CTYJEHT
MIPEJICTaBIISIET BHIMIOTHEHHBIC B AIbOOME 3a/1aHUS, KOTOPBI MOAMUCHIBACTCS MPETIO/IaBATEIIEM.

K cpaue sk3ameHa JOMyCKalOTCS CTYICHTHI, BBIIOJHUBIINE Y4e€OHBIH IUIaH B IOJTHOM
o0beMe (He MMEIOIINEe aKaJIeMUYeCKOl 3aJOJDKEHHOCTH) MOJIYYHBIINE MOJOXKHUTEIbHBIE OLICHKU 32
BCE KOJJTIOKBUYMBI U OTpaOOTaHHbIE JIAOOpAaTOPHBIE 3aHATHS B ITOJIHOM 00bEME.
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Jns  mpoBeneHUs J1a0OpaTOPHBIX 3aHATHM MMeEeTcs  CIeNyIoIlMe MaTrepHaibl U
obopynoBaHue:

—  MHUKpPOCKOIIBI: DJICKTPOHHBII KOMIIBIOTEPHBIA Kjacc Ha 0Oa3e MHKpockomoB Primo Star
(ZEISS);

— Muxkponpenaparst;

— HabGopsl 11 NOATOTOBKM MHKpPOIIPENApaToB  (CKaJbIIEIM, IPENapOBaJIbHbIE UIJIBL,
IIPEIMETHBIE U TIOKPOBHBIE CTEKJIA U T.J.).

Kagenpa pacnonaraer Harmis1HO-A€MOHCTPALIMOHHBIMY MaTepUalaMu:

— MuxkpodoTtorpadum;

— Temarnueckue TabIUIIBI IO pa3esiaM IUCIUILTHHEL.

Jis  ocymectBieHuss oOpaszoBareinbHOro mporecca (oHAB  KadeApbl  BKIIOYAOT
HOTIOJIHAEMYIO M OOHOBIIIEMYIO KOJUICKIIUIO NMPE3EHTALUM K JEKIUAM 10 TEMaM Pa3HbIX Pa3JeloB
IUCLUUIUIMHBL. A Takke OMOMMOTEKY KOHTPOJIBHBIX 3a/1a4 M TECTOBBIX 3aJaHH MO OCHOBHBIM
paszaenaM JUCLHUIUIMHBL, TECTHI U1 TEKYLIETO U IPOMEXYTOYHOI'O KOHTPOJIsS 3HAHUH.

7.2.1. Cooepircanue nabopamoprvix 3aHAmMuil

3anstue 1. Lutonmorus kak Hayka. Vcropust pa3BUTHS LUUTOJIOTMH. METOABI HCCIIEJOBaHUS B
nutosoruu. Mcropus BO3ZHUKHOBEHHUS, pa3BUTUS U COBPEMEHHOE COCTOSIHHE
KJIETO4YHOM Teopuu. KieTka kak sjeMeHTapHass eIuHHIA kuBoro. IIpousBojHble
KJIETOK.

3anatue 2. IloBepxHocTHBIM ammapar kiaeTkd. lluronmemma. MeMOpaHHBI TpaHCHOPT.
MeskieTouHble KOHTAKTbl. DHJI0— U IK301MO03.

3anstue 3—4. Hurorumazma. OpraHeswibl 00IIero Ha3HA4YeHHUs: MUTOXOHApuu, pudocomsbl. IIIC,
KOMIUIEKC [ '0MbKu, JIM30COMBI, NEPOKCUCOMBI. Brirouenus. ['manominasma.

3anstue 5. KostokBuym Nel o remam: 1-5.

3ansaTue 6. OpraHernisl 00IIEro Ha3HAYCHUS: IIUTOCKEINET, KICTOYHBIH HEHTP.

3anatue 7. OpraHeiisl CHeNHMaIbHOIO Ha3HAUEHHs: aKpOCOMa, CHEIMaIU3UPOBAHHbIE CTPYKTYpPHI
MOBEPXHOCTH KJIETKM C y4acTHEM ILMTOCKeJeTa M LUTOJEMMbI (MUKPOBOPCHHKA,
CTEpPEOLMIINS, PECHUUKA, KI'YTHK, KHHOLMIIUS, 0a3aJIbHbIA JTa0UPUHT).

3ansarue 8. KonnokBuym Ne2 o temam: 6—7.

3anstue 9. Anpo.

3anstue 10. Knerounsiii iuki. Jlenenue kietok. Mutos. Meiios.

3anstue 11. luddepenunpoka kineTok. Peakius KJIeTok Ha NOBpeXAeHHE. ATIONTO3, HEKPO3.

3ansatue 12. KosstokBuym Ne3 o temam: 8-10.

3ansatue 13—14. CtpoeHue u pa3BUTHE MOJIOBBIX KJIETOK. OIUIOI0TBOPEHHE.

3anatue 15. PanHue stanbl pa3BUTHS 3apojbllia. 3akiajKka OCEBbIX OpraHoB. BHe3aposbliieBble
OpraHsbl

3ansatue 16. KosutokBuym Ne 4 o temam: 11-12

8. NHPOPMALIMOHHBIE TEXHOJIOI'NA JJIA OCYHIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JTUCHHUTIJIMHE

JInneH3uoHHOe MpOorpaMMHoOe odecreyeHmne:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNupopmManHoHHBIE CIPABOYHbIEC CHCTEMBI:
Cucrema 'APAHT
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Cucrema «KoncynprantlLiroc»

IIpodeccnonanbHbie 6a3b1 JAHHBIX

fgosvo.ru

pravo.gov.ru
www.edu.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUITJIMHBI

MatepuanbHO-TEXHUYECKOE 0OecTieueHe TUCIUIUINHBI BKIIOYAeT B ceOsl:

— y4eOHbIE ayAUTOPHUH Ul IPOBEICHUS 3aHATUN JIEKIIMOHHOTO U CEMUHAPCKOTO TUIA, KYpCOBOTO
MPOEKTUPOBaHMs  (BBIIOJIHEHUS KYPCOBBIX  paboOT), TPYNIOBBIX M  HHAWBHUIYaJTbHBIX
KOHCYJIbTAIlMi, TEKYIIEro KOHTPOJS M NPOMEXKYTOYHOW aTTEeCTAllMH, YKOMIUIEKTOBAaHHBIE
yueOHOM MeOelblo, TOCKOM, IEeMOHCTPALIMOHHBIM 000pyA0BaHUEM

— TIOMEIIEHUS Uil CaMOCTOSTENIbHOW paboThl, YKOMIUICKTOBaHHBIE Yy4eOHOHl Mmebelnblo,
MEPCOHANBHBIMU KOMITBIOTEpAMU € MOJKII0YeHHEM K ceTu MHTepHeT u obecnieueHueM noctyna
K DJIGKTPOHHBIM OMOIMOTEKaM M B JJIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTENbHYIO CPEIy
MI'OY;

— TOMEIIEHHsI Ui XpPaHEHUS M MPO(UIAKTUYECKOTO OOCITYXHBaHHA y4eOHOTO 000pYIOBaHHMSA,
YKOMILUIEKTOBaHHBIE ~ MeOenbio  (wKadpl/cTennaxu), HabopaMu  JI€MOHCTPAMOHHOTO
00opynoBaHUs ¥ Y4eOHO-HATIISITHBIME ITOCOOUSIMU;

— nabopaTopusi OCHaIlleHHas, J1a0OpaTOPHBIM OOOpPYJOBaHHEM: KOMIUIEKT YdeOHOW wmebenu,
MEPCOHATBHBIE KOMITBIOTEPHI C MOJAKIIOYCHNEM K ceTh MHTepHeT u oOecreueHneM JI0CTyma K
ANEKTPOHHBIM OHUOIMOTEKaM M B JIIEKTPOHHYIO HH(GOPMAIMOHHO-00pa30BaTENbHYIO CpEeay
MI'OY, MUKPOCKOIIbI, TPEIMETHBIE U TIOKPOBHBIE CTEKJIA, PEAKTUBBI.
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