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1. Iles1u ocBOECHMSI TN CUMIIJIMHBI.

O3HaKOMJICHHE CTY/AIEHTOB C COBPEMEHHBIMU MPEACTABICHUSIMHU O OMOJIOTUU KIIETOK U
TKaHEH Kak (yHIaMEHTAJIbHOW OCHOBBI Pa3BUTHA MOJICKYJSIPHON OMONIOTHH, OMOXMMHUU U
HOBEHIIMX METOJOJIOTUYECKUX IIOJXOJ0B B SKCIEPUMEHTAIBLHOW OWOJIOTUH, H3YUYEHHE
KOHLENTYaIbHBIX OCHOB U METOJINYECKUX ITPUEMOB IUTOJIOTUU U TUCTOJIOTHH.

2. Mecto nucuumiimibl B cTpykType OOII 6akanaBpuara.
JucrunuHa «[{utomorus u rucronorus» (b1.0.25) oTHOCHTCS K 00s3aTENBHOM YacTH
bnoka 1 «/{uctummunel (Moxynn)» yueonoro miana OOIL. U3yuaercs B 3 u 4 cemecTpax.

HaHHaﬂ JUCHUIINIMHA JIOTHYCCKH H

COACPKATCIIBHO-MCTOANYCCKU CBsA3aHa C

mucuurmuHaMu  «Mukpoouosnorus», «Bupyconorus», «l'enetuka», «Teopus 3BOIIOIUN,
«buonorus MHAUBHUIYAIBHOrO pa3BuTuA», «buorexnonorus», «buonornueckas XuMuUA»,
«bunodusuka», «KAHaToMuUs YeIOBeKay», «boTaHnka» U «300JI0THS».

Jl11 0OCBOEHUS TUCHUIUIMHBI HEOOXO0IMMbI 0a30BbIE 3HAHUS, TOTYYEHHBIE B IIKOJIHHOM
Kypce OMoJoruu, Kypce « XuMus».

3. Pe3yabTaThbl 00yueHHs M0 TUCIHUILIIHHE.

Koa n Koa u HauMeHoBaHune

HanMMeHOBaHHe HHAMKATOPA (MHANKATOPOB) Pe3yabTaTsl 00yueHus

KOMIICTCHIIMH JOCTHIKCHUS KOMIICTCHIUUN
OIlIK- 1.1_B.OIIK-8 3nartn:
8Cmocoben OcymiecTBisieT - 00LIME 3aKOHOMEPHOCTH OPTaHU3aIMHY KUBOWH MaTEpHH,
OCYILIECTBIIATh | TpaHCcHOpMaLHIO MpUCYyLIYe KIETOYHOMY 1 TKAHEBOMY YPOBHIO OpPraHU3aLHY;
nejaroruyec- CHELHAIbHBIX HAyYHbIX - METO/Ibl KPUTHUYECKOTO aHAIN3a ¥ OLEHKH COICP KaHUS
KYIO 3HaHUM B COOTBETCTBUH C JUCIUIUIMHBI, HAYYHBIX TOCTHKEHUH U HCCIIeJOBAaHUH B
JeSITeNbHOCTh NCUXO0(HU3NOTOTHYECKIMH, 00J1acT! U3y4eHHs KJIETOK U TKaHEH;
Ha OCHOBE BO3PACTHBIMH, - Ho1OoupaTk coAepKaTeIbHbII MaTeprall Mo LUTOJIOTHUH 1
CHEIMAITBHBIX MO3HaBaTEIbHBIMU THCTOJIOTHH JUTS TIEAarOTMYECKOM 1 MPOEKTHO-
Hay4YHBIX 0COOEHHOCTSIMU HCCIIEZI0BATENBCKOM A TeTHbHOCTH;
3HAHUH oOyyaromuxcs, B T.4. € - 3HaYeHHe (hyHIaMEHTaJIbHBIX UCCIEJOBAHUM 110 IIUTOJIOTUH U

0COOBIMHU
00pa3zoBaTenbsHBIMU
MOTPEOHOCTSIMH
2.1_B.OIIK-8 Ilonb3yetcs
METO/IaMHU Hay4YHO-
MeIarorn4ecKoro
HCCIIEIOBAHUS B IPESIMETHON
obnactu

3.1_B.OIIK-8 Ananuzupyer
Ne1arorn4ecKoi CUTyalu,
npohecCHOHANBHOMN
pednexcun Ha OCHOBE
CIeIHAIbHBIX HAYYHBIX
3HaHUH B COOTBETCTBHU C
MIpeAMETHON 00JIaCThIO
COTJIACHO OCBOCHHOMY
npoduiio (MpouIsim)
MOJITOTOBKH

THCTOJIOTHH JUTS TIPAKTUYECKON U TEOPETHYECKOM OUOJIOTHH U
9KOJIOTHH, a TAKKE JUIsl OpraHu3alui 00pa3oBaHMs H O0yUCHHS
OMOIIOrHY B ILIKOJIE;

- IpaBUJIa TEXHUKH 0€30IIaCHOCTH U PabOThI B YU3HMUECKHX,
XUMHYECKHX, OMOJIOTHUECKUX JIa00paTOpHsiX, C PEaKTHBAMH,
nprOOpaMu, JKUBOTHBIM,

- OCHOBHBIE (hM3NYECKHE, ONOXUMHUUECKUE 1 MOJIEKYIISIPHO-
TeHETUYECKHE SBJICHUS U 3aKOHOMEPHOCTH, JIS)KAIIlE B OCHOBE
TIPOIIECCOB, MPOTEKAIOIIMX B KJIETKAX M TKAHSX; -
XapaKTEPUCTHKU BO3IEUCTBUS (PH3UUECKUX (IKOJIOIMUECKHX)
(hakTOpOB Ha OpraHM3M Ha KIETOYHOM M TKAHEBOM YPOBHSX
OpraHu3alvy;

YMmern:

- U3J1araTh ¥ KpUTUUECKU aHATU3UPOBATH OA30BYIO
o0menpohecCHOHANTBHYIO H CIIEIUATBHYIO (TIPEMETHYO)
nHbopmarmio;

- IPUMEHS T HCCIIEA0BATEIbCKIE METOIBI B 001aCTH
LUTOJIOTHHN U TUCTOJIOTUH;

- UCTIONH30BaTh 0a30BbIe 3HAHUS IO IPEAMETY IS
JaJbHEHILero caMoo0pa30BaHus;

- aIaNTUPOBATh COAEPKAHUE NPEIMETA K CBOEH
IeJarOrMUECKOM JeATENbHOCTH, UCTIONb3YSI
obwenpogeccHOHANBHBIE U MIPEIMETHBIE 0a3bl JaHHBIX;

- HOHUMATb 3HAYCHHUEC LTUTOJIOTUU U TUCTOJIOTUU [JI1 U3YyUCHUS 06IIII/IX
3aKOHOMEPHOCTCU MPOUCXOKJACHHNSA U SBOJIIOITMOHHOT'O PA3BUTHUA




JKM3HM Ha 3eMIIE;

- UCTIOJTL30BaTh METOJIBI AaHAJIN3A TTEarOTUIECKON CUTYAIINH,
npodecCHOHANBHOM pedyIeKCHH Ha OCHOBE CIEIHATBHBIX HAYYIHBIX
3HAHW;

Baagern:

- HaBBIKaMH ITOVCKA, aHAITN3a HAyYHOH HHPOpMaIii U
OpECTaBICHYA JAHHBIX 10 [UTOJIOTMY U TUCTOJIOT MU,

- HaBBIKAMU PabOTHI ¢ YUCOHOM, HAYIHOMH, HAYYHO-TIOMYJISPHON
nuteparypoi, IHTepHeT 111 Mpod)ecCHOHAIBLHOMN
JCATCIBHOCTH;

- HaBBIKAMU Pa3pabOTKU CXEMBI, 3TAIOB MPOSKTHOM
JEATENBHOCTH 10 LIUTOJIOTUU U TUCTOJIOT UM,

- METOJJaM{ HAyYHO-HCCIIEA0BATENLCKON PaOOTHI MO IIUTOIOTHH
W TUCTOJIOTUH;

Y aCIIeKTaMH MPECTABJICHUS COOCTBEHHBIX JaHHBIX,
aJIaNTUPOBAHHBIX IS Pa3HBIX KATETOPUH 00yYaIOIHXCS;

[NK-1Cmnocoben
OCYIIECTBIISITh
nejarorunyec-
KYIO JIesITeIhb-
HOCTb 110
MPOGUIEHBIM
npeaMeram
(mrcnuIIIHHAM,
MOJYJIAM) B
pamkax
MporpamMm
OCHOBHOTO
o0miero u
CpeIHero
o011ero
oOpa3oBaHus,
CpeaHero
npoeccuoHab
HOTO U JIOTIOI-
HUTEIHLHOTO
npoeccuoHab
HOTO
oOpa3oBaHus,
0 IporpaMMam
JOTIOTHHU-
TEJBHOTO
obpazoBaHus
neTeu n
B3pOCIIBIX

1.1_B.IIK-1 Ilome3yetcs
COBPEMEHHBIMH
00pa3oBaTeIbHBIMU
TEXHOJIOTHSIMHU B TIpoLiecce
o0OydeHus;

2.1_B.JIK-1 Pa3pabatsiBaet
y4eOHBIEe IPOTPaMMBI U
COOTBETCTBYIOILEE
METOHUYECKOe 0OecIeueHue
JUTSL TIpo1iecca O0ydeHHS;

3.1_B.IIK-1 IIpumenser
COBPEMEHHBIE METOIbI
o0OydeHus: ONoIIOTNy;

4.1_B.JIIK-1 Iloxa3siBaeT
3HAHUS HAYYHBIX OCHOB
COJIep KaHusl IIKOJIHHOTO
OHMOJIOTHYECKOTO
oOpa3oBaHus,
OpPUCHTUPYETCS B
MPOOJIEMaTHKE U
JOCTIKEHUAX COBPEMEHHON
Ouostorum.

3HaThb:

- 3HaUEHHUE COACP KAHUS IUTOJIOTHH U TUCTOJIOTHH IS
HAYKH, MEJMIIMHBI 1 00pa30BaHus;

- HCTOPHIO PAa3BUTHSI, KIFOUYEBBIE TOCTIKEHHS U BEAYIIIX
YYEHBIX B 00JIACTH [IUTOJIOTUU U THUCTOJIOTHU;

- YUEHHE O KJIETKE KaK 00 3JIEMEHTapHOW eIMHUIIEC )KUBOTO;
- TUITBI KJIETOYHOTO JICTICHUS;

- MOp(o-PYHKIIMOHATEHYIO ¥ MOJIEKYJIIPHO-TEHETHIECKYIO
OpraHU3aINIO KIETOK U TKaHEH;

- 001IMEe 3aKOHOMEPHOCTH U OCOOCHHOCTH NPOTCKAHUS
AMOPHOHATFHOTO TIEPUO/Ia MHINBUIYAIBHOTO Pa3BUTHS Ha
KJIETOYHOM W TKAaHEBOM YPOBHSX OpPTaHU3aIliH KUBOTO;

- 0COOCHHOCTH PEreHePaIiy KIETOK U TKaHeH )KMBOTHBIX U
YeJIOBEKa;

- IPUHIIMITEI KIIETOYHOW U TKAaHEBOW OpTraHM3alin
Pa3MHOXXEHHUs, POTeHe3a, OHTOI'eHe3a U (hUIIoreHe3a
OCHOBHBIX TPYIIIT TKAHEH YEJIOBEKA 1 KUBOTHBIX;

- MEXXKJICTOUHBIC U MEKTKAHEBBIC B3aHMOJICHCTBIS;

- OCHOBHBIE dTallbl THCTOTCHE34;

- 3aKOHOMEPHOCTH pereHepalu TKaHEH.

YmMmerTh:

- BBIAICIISATH 3HAYCHUE COCPKAHUS [TUTOJIOTHH U THCTOJIOTHH
JUTSL HAYKH, MEJTUIIMHBI, 00pa30BaHus U 00yUeHUS OHOJIOTHH
B IIIKOJIE;

- paboTaTh ¢ MUKPOCKOITMYECKOM TEXHUKON (CBETOBBIMU
MHKPOCKOIIAMH, OIITHYECKAMH U TTPOCTHIMH JIyTIaMu ),
TUCTOJIOTUYECKUMH TIpeTIapaTaMu, MyJISDKAMH,
KOMITBIOTEPAMU;

- MPOU3BOJUTH 3aPUCOBKY T'MCTOJIOIMUECKUX MPEenapaTos,
CO371aBaTh AJIEKTPOHHBIE 0a3bl M300paKEHUH C
THUCTOJIOTHYECKUX MPErapaToB, 0003HaYaTh CTPYKTYPHI
KJIETOK Y TKaHEH.

- onpeeiATh MOpGhoJoruieckoe U PYHKIHOHATBHOE
COCTOSIHWE KJIETOK M TKaHEH;

Baaners:

- TEPMUHOJIOTHEH 110 ITUTOJIOTUN U THCTOJIOTHH (ITO-PYCCKH U
TI0-JIATHIHM ),

- 0a30BBIMHU TEXHOJIOTUSAMU MPeoOpa3oBaHus HHPOPMAIIHH:
CaMOCTOSITETIbHOM padoToii ¢ yueOHOM uTepaTypoil Ha
OYMa)KHBIX M DJICKTPOHHBIX HOCUTEIIX, MIHTepHEeT-pecypcax




I10 LIUTOJIOTUH U TUCTOJIOTUH;
- mproOpeTEHHBIMY 3HAHUSAMHU YMEHUS B IPAKTUYECKOH 1
NeJarorn4eckoi AeATenbHOCTH.

IK-4
CriocobeH
BECTH HAYYHO-
HCCIIEI0OBATEIbC
Kyto paboTy B
obnactu

PO IITBHON
JTUCIUTUTAHBI 1
METOMKH €€
MPEToJIaBaAHMS;

1.1_B.IIK-4 CmocoGen
UCIIOJIb30BaTh COBPEMEHHBIE
METO/IbI M TEXHOJIOTUH TIPU
IPOBEACHUN HAYYHO-
UCCIIEIOBATENbCKOM PadoThI
Y aHANU3UPOBATh CBOW OIIBIT
B COOTBETCTBUH C
UCIIOJIb3YEMBIMH METOIAMH
Y TEXHOJIOTUSIMH
00pazoBaTeIBHBIM MM

2.1_B.IIK-4OcymecTBisieT
cOop HaydHOU WH(OPMAITIH,
TOTOBUT 0030PBI, COCTABIISIET
pedepathl U OTYETHI,
oubanorpaduu;

3.1_B.IIK-4 Ananusupyer
U IUNTAHUPYET CTaAuU
Hay4HO-HCCIIEJ0BATEIbCKOM
paboThI, HAYIHOTO MMPOEKTA U
€CTECTBEHHO-HAYYHOT'O
IKCIIEPUMEHTA 110 OMOJIOTHU

3HaTh:

- OCHOBBI PallMOHAJILHOTO IIAHUPOBAHUS HAYYHO-
HCCIIEI0BATEIbCKOM pabOThI M MOCTAHOBKY HAYYHBIX 3a1a4;
- IPUHIIMIIBI IPOBEICHNS HAYYHBIX UCCIICIOBAHU 110 N3YUEHHIO
KJICTOK M TKaHE! B YCIOBHUSIX 00pa30BaTEIIbHOTO YUPESKICHHS;

- OCHOBHBIE METOBI M3YUEHHsI KJIETOK M TKaHEH;

- 3Tanbl U3rOTOBJIECHUS TUCTOJIOTHYECKOTO Ipernapara,;

- 3HaYeHue (PyHIaMEHTAIBHBIX HAYYHBIX HUCCICAOBAHUN T10
LUTOJIOTUU M TUCTOJNIOTUH [T IPAKTHUECKON 1 TEOPETH-
YeCKON OMOJIOTHH, SKOJIOTHH, MEAUITMHBI, 00pa30BaHus;

- MEXIIPEIMETHBIE CBSI3H LIUTOJIOTUH U TUCTOJIOTUH C
APYIr'UMU HaAYKaMU U UX METOAUYCCKUM apCCHAIIOM;

- MCTOJIb30BaTh METOABI U3yUCHHS KIETOK U TKaHEH B
OpraHM3aINy Tporiecca 00ydeHHs OMOJIOTHH B ITKOJIE U
UCCIIEIOBATENBCKON ACATEILHOCTH UCXO IS M3 Crieu(DUKN
00bEeKTa MCCIIeJOBaHMsI, 33/1a4 UCCIICOBAHUS U YCIOBUH
00pa30BaTEIbHOIO YUPEKICHHUS;

Ymersn:

- OAOMpaTh HanOoJIee aJeKBaTHbIC METOJIBI 3YUEeHHs KJIETOK 1
TKaHEH JUTS MX UCTIONh30BAHIS B YCIIOBHSX 00Pa30BaTENBHOM
OpraHM3aLii B COOTBETCTBHUH C IOCTABIICHHBIMH 3a]a4aMu;

- aHATM3UPOBATH TpeNapaThl HA YPOBHE CBETOBOTO
MHUKPOCKOIIA U 3JIEKTPOHHO-MHKPOCKONIIUecKKe (poTorpadun
KJIETOK, TKaHEH U UX CTPYKTYD;

- OTJIM4YaTh KJICTKH U TKaHU I10 MOp(i)OJ]OI“I/I‘IeCKI/IM
NpU3HAKaM MPH MUKPOCKOITMPOBaHUH;

- CAaMOCTOSITEJIbHO ONPEAETSATh U ONMUCHIBATE KIIETKH U TKaHU
Ha MUKPOCKOIMYECKHX IperapaTax;

- 00BACHATH QYHKIIMOHAIBHBIE U MOJIEKYJISIPHO-
FeHETHUECKHE MEXaHU3MbI CTPOCHHUS M PAaOOTHI PA3IHUHBIX
KJIETOK ¥ TKaHEeH KMBOTHBIX U YEJIOBEKA,;

Baangers:

- HaBbIKaMH IIPUTI'OTOBJICHHA BPEMCHHBIX U IOCTOSIHHBLIX
MperapaToB AJIsl CBETOBOTO MUKPOCKOIIA,;

- METO/IaMH HMCCIIeJIOBaHMsI TIPENapaToB KIETOK U TKaHeH;

- METOJIaMU MUKPOCKOTIMPOBAHHUS (CBETOBOM MUKPOCKOITHH);
- METOIaMHU KPUTHYECKOTO aHAIN3a PE3yJIbTAaTOB
COOCTBEHHBIX UCCIIEIOBAHUH M0 N3YyYEHHUIO KIIETOK U TKaHEH;
- HaBBIKAMH OPTaHU3aI[UK IPOSKTHON U HCCIIEI0BATEIbCKON
JeSITEIIbHOCTH 110 LIMTOJIOTUH U TUCTOJIOTHH,

IIK-6 Bnageer
HaBBIKaAMH
y4acTus B
pa3paboTke u
peanuzanun
Pa3INIHOTO
TUIIA IPOEKTOB
B 00pa3oBa-
TEJIBHBIX
OpraHM3aIMAX

1.1_B.IK-6Cnocoben
MPOEKTHPOBATH yUEOHYIO
JIeITEIILHOCTD 110 IPEAMETY B
COOTBETCTBHUH C TPEOOBaHUAMHU
00pa3oBaTeNBHBIX CTAHIAPTOB;

2.1_B.IIK-6 Wwmeer
IpeCTaBICHIE O ICHXO0JIOTO0-
HeJarorMyeckKux OCHOBAaX
MPOEKTUPOBAHUS
B3aUMO/ICHCTBUSI C pa3InuHBIMU
KaTeropUsiIMH y4aCTHUKOB
00pa3oBaTeIbHBIX OTHOLICHHIA;

3HaTh:

- MUKPOCKOITMYECKOE CTPOCHHUE CTPYKTYP KJIETOK U TKaHEU
JUTSE TTOCJICAYIOIIETO U3YUYCHHUS U IPUMEHEHHUS B
MeJarornieckoi MpaKkTUKe, OPraHu3allui Hay9IHbIX U
MIOMYJISIPHBIX MEPOTIPUSITHIA,

- MEXKIIPEAMETHBIC CBA3HU UTOJIOTUH U THUCTOJIOTHUU C
JIPYTUMHU HayKaMu;

- HaIJIATHBIC IUTOJIOTHYECKUE U THCTOJIOTUIECKUE OO BEKTHI
KaK CpeJICTBa OOYUCHUS;

- BOBMO)XHOCTH LIWTOJIOTHUH U THCTOJIOTUH B Pa3BUTUU
MOTHBAIIMOHHOTO UHTEPECa y 00YJAIOIIUXCS.




3.1_B.IIK-6 Ananusupyer u
00001IaeT pe3ynbTaThl Hay4HO-
HCCIIEIOBATENIBCKUX PaboT C
HCIIOJIb30BAaHUEM COBPEMEHHBIX
JOCTIKCHUH HAayKU U TEXHHKU;

4.1_B.IIK-6 Ilnanupyer n
BBICTpPanBaeT YIeOHBIH
nporiecc, popMupyeT y
oOygarormuxcst
MHTEIJUIEKTyaIbHbIC
MOTPEOHOCTH, B TOM YHUCIIE K
Hay4HO-HCCIIEI0BATENLCKOM
JIeSITeIIbHOCTH

5.1_B.IIK-6 OcymiectBisier
cOop Hay4HOI MHOpMaLUH,
TOTOBUT 0030pbl, aHHOTAIINH,
cocTaBiseT pedepatsl 1
OTYeTHl, Oubnuorpadun

6.1 _B.IIK-6 Kpurndeckn
aHATM3UPYET U IUIaHUPYET
CTaMN TTE€AAarOTUIECKOTO
9KCIIEPUMEHTA, HAYYHOTO
MPOEKTa U ECTECTBEHHO-
HAaYYHOT'O 9KCIIEPUMEHTA T10
6uonoruu

7.1_B.IIK-6 Cnocobex
MPOEKTHPOBATH
MeIaroruyeckue IeUcTBUsI, B
TOM YHCJIe ”HHOBALIMOHHOM
HaIpaBJIeHHOCTH, CBSI3aHHBIE C
HCIIOJIb30BAaHUEM PECYPCOB
00pa3oBaTeIbHON CpeIbl
(paboTa ¢ y4eOHHKOM, 3aHATHUS
MPEZIMETHOTO KPY>KKa,
COBMECTHBIE JICHCTBUSA C
OMOIMOTEKOM, UCIIOIL30BAHNUE
pecypcoB DOP, yueOHbIe
9KCKYPCHH U T.J.).

Ymersn:

- 00opyoBaTh OMOTOTHYECKU KaOWHET U Kilacc-
nab0paTOPHUIO, OCHACTHTD UX HATJISAHBIMH ITOCOOUSIMH,
o0opymoBaHueM, MpenaparaMu, YI€OHBIMA KOJIIEKITUSIMH,
pa3IaTOYHBIM MaTEPHUATIOM;

- M3rOTABJIMBATh MPOCTEUIIINE YUSOHBIE MUKPO- U
MaKpoIpenapaTsl AJIs JTa00paTOPHO-TIPAKTUIECKIX 3aHATHHA
CO IIKOJIEHUKAMHU;

- UCTIOJB30BaTh 3HAHMUS 110 IUTOJIOTUU U TUCTOJIOTHU B
MeJarornIecKoi AeATeTbHOCTH, IPOGOPUEHTALINH,
OJIMMITHATHON ITOATOTOBKE IIKOJIHHUKOB B PAMKax
COTPYJHHYECTBA C 00pa30BATEILHON OpraHU3aINeH;

- OPraHU30BBIBATH MPOBEACHUE PARTUYHBIX MEPOIPUITHIA
Hay4YHOHU U IPOCBETUTEIBCKON HAPABIEHHOCTH 110
IIUTOJIOTMH U THCTOJIOTUHU B 00pa30BaTEILHONM OpraHU3allny;
- CO3/1aBaTh YCJIOBHS ISl OCYIIICCTBICHHS HAYIHO-
HCCIIEAO0BATENBCKON U IPOEKTHOM AESITEIbHOCTH
00yJaroMXcs O ITUTOJIOTHH U TUCTOJIOTHH;

Bnapern:

- HaBBIKAMU OPraHMU3alUH IPOEKTHOM U MPOCBETUTEIILCKOM
JCATCIIBHOCTH IO IUTOJIOTHH, T'MCTOJIOTHH U
MCKIIPECAMETHBIM HallpaBJICHUAM B YCIIOBUAX
00pa3oBaTeabHOM OpraHu3alyy;

- MpUHIHIIAMHU cOopa WHPOPMAIIHH, UCTIOIH30BAHUS
HAYYHOM JIUTepaTyphl U HaITMCaHUs pedepaToB, CO3TaHUS
MYJIbTUMEAUNHHBIX TPE3EHTALNI, OCHOBAMH JI0KJIAAa
JNaHHBIX B ayTUTOPUH 110 JAHHOMY IIPEIMETY;

- FOTOBHOCTBIO K aHAJIM3Yy U HYGJII/I‘IHOMY peaACTaBJICHUIO
PE3YIbTATOB M3YUYCHUA )KMUBBIX CUCTEM HA KJIICTOYHOM U
TKaHEBOM YPOBHSIX OpraHU3alluu




4. CTpyKTypa U colep:kaHue TUCHUIINHBI
OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABJISIET 7 3a4€THBIX eUHUII, 252 Jaca.

Buae! yueoHoii padoThl, BKJII0OYAsI
CaMOCTOSITETLHYIO PAGOTY CTY/IeH-
Ne - TOB U TPYA0EMKOCTh (B 4acax)
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Pa3zoen 1.
Humonozus.

1/ Beenenue. 3 1 1 2 1 2 VYcTHBIN onpoc
[Ipenmer u 3aaun Kypca
«uronorus». Ucropus
ruTosioruu. Kiierounas teopust
M. llneinena u T. [1IBanna

2| Knetka — ayieMeHTapHas 3 1 1 2 1 2 VYcTHBIN onpoc
enuuuIa kusoro. OOomas 2 - 2
MOP(}OIIOTHSI KIETOK.

VYeTHBII onpoc
3| Buomornueckue memOpaHsbI 3 2 2 2 4 pedepar
Crpykrypa 1 QpyHKIUN 3-5 - 4
uHTepdazHoro aapa. XpoMaTuH

4 CtpykTypa u QyHKIIUN 3 3 2 2 4 YcTHBIN onpoc
OpPraHOMJIOB KJIETKH 6-8 - 2

5| [lutockener 3 4 2 2 2 YcrHbIH onpoc,

9-10 2 KOHTPOJIbHAS
pabota Nel

7| BocripousBeaeHue KIETOK 3| 5-6 4 2 2 VYcrHbll onpoc

11-12 2
1 VYerHbIl onpoc,
8| Perynsmus kiaeTouHoit 3 7 2 2 4 |pedepar
nposrdepanun 13 2

9 AuddepeHumanus KIeToK. 3 8 2 2 1 2 YcTHBIl onpoc,
THUIBI KIETOYHBIX MTOMYJISIIHI 14 2 KOHTp.paboTa
ITpobiema cTapeHust KIIETOK Ne2
IMpomexyTounas arrecramus - | 3 Jxk3ameH (1)
36 4.

Hroro B 3 cemectpe — 108 u. 3 16 32 4 [24¢+362 108u.
Pazoen 2. 'ucmonozus.

1] Beenenue. 41 1 2 - 1 8 |ycrHsIi
[IpaBuna MUKPOCKOTTUPOBAHUS U 9 4 UIMUCBMEHHBIN
aHaJIM3a MUKPOCKOTIMYECKOTO KOHTPOJIb,
npernapara. MUKPOCKOIIU-
OnuTennanbHbIe TKAHU poBaHHe U
Crpoenue, GyHKIIMOHUPOBA- orpezeneHue




HUC, TUCTOTCHE3 U PCTCHCPpALIUA

THCTOJIOTHYCCKHUX

SIUTENMAIbHBIX TKaHEH IpernapaToB
Tkanu BHyTpEeHHEH CpeIbl. 2 8
CoenuHUTENBHBIE TKAHU C 10
TPOQUUECKUMU U 3aIUTHBIMH
¢dbyakumsimu. KpoBs u mumda.
MeseHxuma, peTUKYJISIpHAs
TKaHb. KpoBeTBOpeHue
Prixyias v moTHAs BOJIOKHHC- 3 8
Tas COeIUHUTENIbHAS TKaHb. 11
Knerounslii coctaB u
MEXKJIETOYHOE BEIIECTBO.
I'ucrorenes u pereneparusi.
CoenuHUTEIBHBIC TKAHU C 4 6 YCTHBIN U
OTIOPHO-MEXaHUYECKUMU 12 MUCHhMEHHBIN
¢dyakusmu. CTpoeHue, KOHTPOJIb,
(GyHKIIMOHUPOBAHHUE, MUKPOCKOIIU-
THCTOTCHE3 M PereHepaIus poBaHHE U
KOCTHOM TKaHHU. orpezeneHue
THCTOJIOTHYeC-
KHX TpernapaToB
MEl1ICUHBIC TKAHH. 5 8 .
YCTHBIN U
['magkast MbIlieYHAast TKAHb. 13 .
MUCHhMEHHBIN
Y IpTpaMUKPOCKOIINYECKOE KOHTPOJIb,
CTPOEHHE COKPATHUTEIHHOTO MHKPOCKOIIH-
anmapara pOBaHUE U
[Tonepeuno-nonocaras u 6, 8 onpeacacHue
cepeyHasi MblIIe4Has TKaHU. 14 TACTOJIOTHIeC-
I'ucrorenes u perenepanus KHX Hperapatos,
. pedepar
MBIIIEYHON TKAHHU.
HepsHas TkaHb. 7 6 YCTHBIN U
OO6m1ast XxapakTepucTrKa 15 MMUCbMEHHBIN
CTpOeHHS U (PYHKIIMOHUPOBAHUS KOHTPOJIb,
HEpBHOU TKaHU. HelpoHsI. MHKPOCKOTIIH-
Cunaricel. D dexTopHbIe U poBaHuE U
perenTOpHBIC HEPBHBIE orpesiesieHue
OKOHYaHUS THCTOJIOTHYeC-
KHX TIperapaToB
Hepsnrbie BonokHa. Heitpornus. 8 8 YCTHBIN U
I'ucrorenes u pereneparus 16 MHCbMEHHBIN
HepBHOU TKaHu. [‘HcTONOTHYECKHUE KOHTPOJb,
OCHOBBI CTPOCHUS pedIeKTOpHOI MUKPOCKOITH-
TyTH. poBaHHe U
3HayeHne TUCTOJIOTUH B OIpeJIeIICHUE
00y4eHur OMOIIOTHH B IIKOJIE, IS TUCTOJIOTUYECKHUX
OpraHu3aliy MPOEKTHOMN U IpenapaToB.
HCCIIEN0BATEIbCKOU IIpoexT. Pedepar
NeSITeIbHOCTH
IIpomexxyTouHAs aTTECTANMUSA 36 JK3ameH (2)




60c+
Hroro B 4 cemecTpe — 144 4. 4 16 ‘ 32 ‘ 4 ‘ 363 144 1.
O01masi Tpy10eMKOCTh 252 . 252 u.
AUCHMILTNHBI

Coaeprxanue T CHUIINHBI
Pazoen 1. [umonozus.

Tema 1. BBegenne.

[Ipenmer u 3agaun kypca "L{utonorus". Mctopus nu MmeToabl u3ydeHus kietku. Kierounas
teopust M. neiinena u T.llIBanna. OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIETOUHOW TEOPHH.
CB3b LIUTOJIOTMHU C IPYTHUMHU HayKaMH.

Tema 2. CTpoenune u pyHKIMHU KJIETOK.

Knerka - anemenTapHas equHuLA )kxUBOro. O01mas Mopdosorus KieTKH.

CBolicTBa KJIETKM KakK 3JIEMEHTapHOM KMBOM cHcTeMBbl. J[Ba ThIla OpraHu3alMM KIETOK:
MPOKAPHUOTHYECKUI W  JYKapUOTHYECKHH, WX OTJIMYHUTENbHbIE ocoOeHHOcTH. OOmmas
MOpP(OJIOTHS 3YKapUOTUYECKUX KIIETOK.

Tema 3. buosiornyeckne MeMOpPaHbI

Crpykrypa u pyHKIun Ononornueckux Memopan. CBOHCTBa U CTPyKTypa (hochonumumos.
WuTerpanbHple, TMONyHHTETpalibHble W nepudepuyeckue Oenku. Mojenn  CTpOeHHUS
ouonornueckux memOpal. TpaHcmopT BemiecTB uepe3 memOpany: auddysus, obierdyeHHas
i dy3us, aKTUBHBIM TPaHCHOPT, 3K30LUTO3 U 3HA0LUTO3. PernenropHas QyHkius MemOpaH.
[Inazmanemma, ee cTpykrypa u GyHKUIUU. PocT mia3maneMMel.

Tema 4. CtpykTypa unTepda3Horo sapa, XpoMaTHuH

Snpo — HEeHTp KU3HEAEATeNbHOCTU KiIeTKU. OCHOBHBIE CTPYKTYphl HHTEepGa3zHoroe sapa:
XpOMAaTHUH, SAPBIIIKO, SACPHBIA COK (Kapuolliasma), siepHas 000J0YKa, sSAepHBbIH MaTpHKC.
SnepHas o06onouka, ee cTpoeHHEe U (yHKIMOHaJIbHOE 3HaueHHe. CTpoeHue SIepHBIX IMOp.
XUMHUECKUI COCTaB XpOMAaTHHA. ODYXpPOMaTHH U TETEepPOXpPOMATHH, UX (YHKIIMOHAJIBHOE
3Ha4YeHHe. YPOBHU KOMMIAKTH3auuu XxpomaTtuHa. CtpoeHue meradasHbix xpomocoM. [lonsTrEe 0
KapHOTHIE. YIbTPACTPYKTYpa U QYHKIUH SIPHIILIKA.

Tema 5. CTpykTypa M QyHKIIUM OPTaHONA0B KJIETKH

Pubocomel. Ux cTpykTypa u posb B cuHTe3e Oenka. OCOOEHHOCTH CTpOEHHsI pudocoM
nmpokapuoT U sykapuor. Camocbopka pubocom. I[lommpubocomsbl. I'maakas u rpanynisipHas
SHJIOMIa3MaTHUECKasi CETh, MX CTPYKTypHas xapaktepuctuka M ¢(yHkuuu. CTpyKkTypa H
¢byHKIMU chepocoM, TEPOKCUCOM U BaKyoJIeld pacTUTENbHBIX KJIeTOK. CBsI3b 3TUX OPraHOUIOB C
SHJIOTIA3MATUYECKON ceThio. Ammapar ['onbmku, yasTpacTpykrypa u ¢yHkuuu. CTpykTypa,
GYHKIIMM M XUMHUYECKHUH cocTaB jm3ocoM. CBoicTBa (pepMEHTOB JIM30COM. THIBI JIM30COM.
CrpykTypa ¥ (QyKIMH OPTaHOUJOB KJIETKU. YJIBTPACTPYKTypa U (QYHKIIMM MUTOXOHJIpUNA. THIIBI
wiactTua: HeauddepeHurpoBaHHble (MPOIUIACTUABI) U JU(PEepeHIIMPObIBAHHbIE (XJIOPOIIACTHI,
XpOMOIIIacThl,  JeHWKoruiactel).  Jloka3zaTtenbcTBa B MOJB3Y  DHIOCUMOHOTHYECKOTO
MIPOUCXOXKACHUSI MUTOXOHIPUI U TIJIaCTU/.

Tema 6. LHutockeJer.

CtpykTrypHble 3jJeMeHTbl nuTockenera. CrpoeHue u (QYHKIUU MHUKPOTPYOOUEK,
MUKPO(DUIAMEHTOB M POMEXYTOUHBIX BOJIOKOH. CTpoeHue U (QyHKIIMM LIEHTPUOJIEH, PECHUYEK
U )KTYTHUKOB.

Tema 7. BocipousBenenue KJeTok.

MuUTOTHYECKUI WM JKU3HEHHBIM LUK KIETKU. POJOJDKUTEIBHOCTh MHUTOTHYECKOTO
nukia. [IpecunreTnueckas, CHHTETHUYECKas, TTOCTCUHTETHYECKas! CTaJuu WHTep¢a3zbl. MuUTO3.
Cragun MHTO3a, X MPOJOJDKUTEIBHOCTh U XapaKTEPUCTUKA. BHONOrMYecKuii CMbICI MHUTO3a.
AMHTO3. DHAOPENPOAYKLHA. AMUTO3 - HPSIMOE AEIEHUE KIETKH. DHIOPENpPOAYKLHMS, IHAO-
MUTO3, nosnuteHusi. CTpoeHne MOJIMTEHHBIX XpoMocoM. Melio3. Craaun meiio3a. Konbroranus
XPOMOCOM, KPOCCHHI'OBED, PEAYKIMS YUCIIA XPOMOCOM. bHOJIOrM4eCKuil CMBICII MEHO03a.

Tema 8. Peryasiuus Ki1eTouHO# nmpoJndepanun.




Perynsauus nponudeparun kietok. Keiions! 1 noaunentuanbie (akTopsl pocTa.

Tema 9. Iludgdepenuuanus KieToK.

TOTUTIOHEHTHOCTD, ITFOPONIOTEHTHOCTh. CYIIHOCTH mporiecca AU GepeHIHAINN KIETOK.
Teopuss nuddepennmanbuoii akTUBHOCTH reHOB. ONBITHI MO Tmepecanke saep y ambuOuil.
OCHOBHBIE THUIIBI KJIETOYHBIX HOHy.]IHI.[PIﬁ.

Tema 10. IIpobG1ema cTapeHusi KJIeTOK.

Jlumutr  Xenidmuka. Temomepbl  Kak ~ «OHMOJOTHYECKHE  Yachl», OTMEPSIOIINE
MIPOJOJKUTENFHOCTD KHU3HU opranu3ma. Mopdonoruueckue 0COOEHHOCTH CTApEIOIIUX KIETOK.
[IprunHBI U1 MEXAHU3MBI KJIETOYHOTO CTAPEHUS.

Paszoen 2. l'ucmonozusa

Beenenue. IIpeamer 1 3a1a4u rUCTOJIOTHH.

Kparkuii ucropuueckuil o4epk pa3BUTUS TUCTONOTMH. JIOMHKPOCKONMYECKUI MEepuoa B
rucrosniorud. [lepBeie mombITKH Kiaccudukanuu Tkaned (buma) Hauano mukpoanaToMudeckux
uccnenoBanunii (Manbnuru, JleBenryk). Pa6oter Ilypkuabe u ap. Co3gaHue KIETOYHOW TEOPUHU
(IlIBann, Ilneiinen). [lanbHeiinee pa3BUTHE THUCTOJOTHH, TMIOSBICHUE TEPBHIX YUYEOHHMKOB
(Kennukep, Jleitaur). Barmsner BupxoBa um ux 3HadeHWE [JI1 HOPMAIbHOW M TMATOJIOTHYECKON
rucToyiornd. Pa3Buthe oredecTBeHHOW THcTosiornd. MockoBckas (AWM. baOyxwun, N.®D. Orues),
ka3zaHckas (K.A. Apumreiin, A.C. lorens ap.), nerepOyprekas (@.B. Oscsunukos, H.M. SIky6oBuy,
M. JlaBaoBckuid U Ap.) MIKOJBI TUCTOJNOTOB. 3HaueHue uccienoBanuii .M. Meunukosa, A.O.
KoBanesckoro, A.A. 3aBap3una, H.I'. Xnonuna, A.B. Pymsuuesa, b.M. JlaBpentbeBa u ap.
Omnpenenenne MOHATHA «TKaHb». CBS3b TUCTOJNIOTUH C JPYTUMH OHOJOTMYECKHMMHU HayKaMH.
3HaueHNe TUCTOJIOTUHU B MEeIULIMHE, O0y4YeHNH OMOJIOTUH B IIKOJIE, ATl OPraHU3aIH MPOSKTHOM
Y UCCIIEI0BATENBCKON IESITENBHOCTH KOJIBHUKOB.

Tema 1. O01Mii NJIaH OPraHU3aNMH U IBOJIOIUU TKAHEH.

Teopun npoucxoxaeHus u pyHKIMOHUPOBAHUS TKaHEBbIX cucteM A.A. 3aBap3una u H.I'.
XnonuHa. [loHsATHE O TUCTONOTMYECKUX d3JeMeHTaX (KJIeTKH, MU EepoHbl, HEKIETOYHbIE WU
HaJKJIETOYHble 00pa3oBaHus). MeToabl THCTOJIOTMYECKOTO HCCIIEN0BaHUS (LUTOJIOTUYECKHE,
LUTO- U THCTOXUMHUYECKHE METOJbl. MeTo/ibl MapKUPOBKH KJIETOK (M30TOIHAsi, XpOMOCOMHasI,
LUTOXUMUYECKasi, IMMYHOXUMHUYECKAsI U Jp.). DKCIEPUMEHTAIbHO-MOP(HOIOTUYECKHUE METOIbI
(kynpTypa TKaHed, AUQPQY3MOHHBIE KaMepbl, TPAHCIUIAHTALMs OpPraHOB M TKaHEW U T.1.).
Krnaccudukanus TkaHel Ha OCHOBE UX CTPOEHUs, QYHKIIUI, OHTOreHe3a, CTeNeHN OOHOBJICHUS U
ABOJIFOLIMOHHOTO Pa3BUTHS. MECTO THUCTOJIOTUU CpPEelU JAPYTruX OHOJOTHYECKHX JUCHUIUIMH.
[IpuknanHple HampaBi€HMs THUCTOJOTHMU. ['HMCTONMOTMS B IIKOJIBHOM Kypce OHOJIOTUH U
OJIUMITMAHOM MOJTrOTOBKE, €€ 3HaYCHHE ISl MEULIMHBI 1 00pa30BaHMUsL.

Tema 2. JnuTeuaJbHbIe TKAHU.

OOmiasi xapakTepucTUKa ¥ KiIacCUpUKAUg dJNHUTETHEB. MUKPOCKOIIUYECKOE U
3JIEKTPOHHO-MHUKPOCKOIINYECKOE CTPOEHHUE SMUTEIUEB B CBS3U C OCOOCHHOCTSMM UX (YHKIUHL.
l'ucrorenes, ¢usnonornyeckass W pemapaTUBHAs pEreHepamusl JMIHUTETHAIbHBIX TKAHEH.
DNeMEeHThl CPaBHUTENBHOW THCTOJNIOTUM M (PUIIOT€HE3a SMUTETNeB. DnuTenuid >kene3. OOmas
XapaKTepUCTHKAa U KIacCH(PUKAIMs JKele3 B CBA3M C HUX CTPOCHHEM U (YHKIHEH.
MHUKpOCKOIUYECKOE M 3JIEKTPOHHO-MHUKPOCKONUYEcKoe  cTpoeHue.  Llurodusuomnorus
CEeKpeTOpHOU KileTKH. Tumbl cekpenuu. KyTukynspHbie snuTenuu.

Tema 3. TkaHu BHyTpeHHeil cpeabl.

Kposs u mumda.KposerBopenue. Kietku kpoBu, X cTpoeHue U GyHKIIMH, CPABHUTEIbHAS
xapaktepuctuka. Jlumpa u ee kierounele snemMeHTH. KpoBeTBopenme, remorno’s. Teopuu
KpoBeTBOpeHHs.  OcoOeHHOCTHM  3MOpPUOHAIBHOTO  TUCTOreHe3a  KpoBH.  OCHOBHBIE
3aKOHOMEPHOCTU 3BOJIOLMHM KpoBU. KileTOUHBIE OCHOBBI MMMYHOJIOTMUECKHX pEAKIUN H
BOCITAJICHUS.

CoenvHUTENbHBIE TKAHU C TPOPHUUECKHMH, 3AIIUTHBIMU W CHEHUATbHBIMU (DYHKIUSMHU.
Peruxynsapuas tkanb. Mesenxuma. x ctpoenue u ¢pyHKimu. Peixmas coenMHUTENbHAS TKaHb.




Mopdororus, MHUKPOCKOIMYECKOE U  AIIEKTPOHHO-MHKPOCKOIIMYECKOE CTPOSHHE PBIXJIOH
COECUHUTENbHON TKaHU. KIeTouyHbIi COCTaB M MEXKKIETOYHOE BelecTBO. CpaBHUTENbHAs
XapaKkTepUCTHKA CTPOEHUS W  (YHKIMOHMPOBAHUS  KOJUIAr€HOBBIX, JJIACTHUECKUX H
PETUKYJISPHBIX BOJIOKOH. YPOBHU OpPraHM3alMyd KOMIIOHEHTOB MEXKKJIETOYHOI'O BELIECTBA.
[MurmenTHas u >kUpoBass TKaHU. DYHKIUM M XUMHUYECKUH COCTaB aMOp(HOro BelecTBa.
UccnenoBanus .M. MeunukoBa o (arouuTose. DIeMEHTbl CPABHUTEIBHON T'MCTOJIOTUN KPOBH
U COCIMHUTEIILHON TKAHH.

CoeMHUTENbHBIC TKAaHW C ONOPHBIMU (yHKIMSAMHU. [IMOTHAs COEIUMHMUTENbHAS TKaHb.
Crpoenne u ¢Qynkuuu. Xpsmesas TKaHb. CTpoeHHE pPA3JIMYHBIX BHUJIOB XPSILIEBOH TKaHH.
I'ucrorenes u perenepanus coequHUTENbHON TKaHU. KocTHast Tkanb. CTpoeHHE, MEXKIIETOYHOE
BEIIECTBO M KOCTHBIC KJIETKH. ['MCTOreHe3 KOCTHOM TKaHu. POCT M mepecTpoiika KOCTU B
OHTOreHese. Perenepanus KOCTHON TKaHU.

Tema 4. MplieyHble TKaHH.

I'magkas MblieyHas Tkadb. O0mas Moppo-(pyHKIMOHAIBHAS XapaKTEPUCTHUKA MbIIIEYHON
tkanu. Knaccudukanus. ['magkas Mplmednas TkaHb. MUKPOCKOIIMYECKOE U DJIEKTPOHHO-
MHUKPOCKOIIHYECKOE CTpOECHHE IJIaJIKON MBILLIEYHON TKaHU MJIEKOMUTAOIIUX.
VY IbTPaMUKPOCKOIIMYECKOE CTPOEHUE COKPAaTUTENIBHOIO —ammaparta. [HCToreHes riaakoun
MBILIEYHON TKaHHU.

IlonepeuyHo-nosocaras U cepAeyHas MblllieyHas TkaHb. [lonepeuno-nosnocaras MplileyHas
TKaHb. [lpencraBiaeHuss o TPOPUUECKON, OMOPHOM M COKPATUTEJIBHBIX YacCTAX MBbIIIEYHOTO
BosokHa. Ctpykrypa wMuopuOpwin u mnporopudpumr. CTpyKTypHO-XMMHYECKash OCHOBA
cokpamenust mMuoubpmn. I'mcrorenes. CepaeyHas MbIIIeYHAs TKaHb. MUKPOCKOIHYECKOE
UJIEKTPOHHO-MUKPOCKOIIMYECKOE CTPOCHHE cepAedHOM Mblmnbl. ['mcrorenes. Perenepanus
MBIIIEYHON TKAHU. DJIIEMEHThI CPaBHUTEIIBHOM T'MCTOJIOTUH U DBOJIIOLMY MBIIIEYHON TKAaHU.

Tema S. HepBHasi TKaHb.

Hetiponsl.HepBHbie BosokHa. O61mas Mopho-QpyHKIIMOHAIbHAS XapaKTepUCTUKAa HEPBHOM

TKaHU. Tunel HelpoHOB U ux crpoenue. [lonsTue o pedaexropHoit gyre. Mukpockonuueckoe u
ANEKTPOHHO-MUKPOCKOIINYECKOE CTPOEHHE HEPBHBIX KIETOK B CBS3M C HUX (DYHKUHAMH.
CrpoeHne MSKOTHBIX M O€3MAKOTHBIX HEpPBHBIX BOJIOKOH. CuHancel; 3(QQeKTopHble U
peLenTOpHbIE HEPBHBIE OKOHYAHUS U UX 3JIEKTPOHHO-MUKPOCKOMHMYECKOEe cTpoeHue. Mexanusm
CUHAIITUYECKOU NIEpPeIayn.
Heiipornug.['ucrorenes u pereHepaiys HepBHOW TkaHu. CTpoeHHe W (PYHKIMU pa3HBIX BUIOB
Helpornuu. ['mcroreHe3 HepBHOW TKaHU. PereHepanus HepBHOM TKaHM. OIEMEHTHI
CPaBHMUTEIbHOW THUCTOJOTMM M 3BOJIOLUUM HEPBHOM TKaHU OECIO3BOHOYHBIX, XOPIOBBIX
KUBOTHBIX U 4eloBeKa. ['MCTOJIOrMYecKre OCHOBBI CTPOEHHUS PEe(IEKTOpPHON Iyru. 3HaAuUeHHE
TUCTOJIOTMM B O0y4eHMM OHOJIOTMM B IIKOJe, Ui OpraHu3aluud MPOEKTHOW U
HCCIIEA0BATENIBCKON 1€ATEIbHOCTH

5. O0pa3oBaTe/ibHbIE TeXHOJIOTHH, IPUMeEHsieMble IIPU 0CBOCHHUU

aucuumuHbilIpu peanuzanun yueOHOM THUCHUTUIMHBI HCTIONB3YIOTCS CEIYIOIIHIe

dbopMbl 00ydeHus: 1) mpaouyuonnsie: IEKIUHA, CEMUHAPHI, TaOOpaTOPHBIE 3aHATHS.

2) cosepemeHHble UHMEPAKMUGHbIE MEXHOIO02UY: CO3JJaHue TPOOJIEMHBIX CHUTYaluH,
poJieBbIe, AeIOBbIE UTPbI, HHTEPAKTUBHBIC JEKIIUH, TUCKYCCHH.

Kypc coxpaHseT CHUCTEMHOE TEOpETHYECKOE W3JIOKEHHE B paMKax JIEeKLUil, HO
MPaKTUYECKHE 3aHATHSI [T0 OTAEIbHBIM TEMaM CTAHOBATCS MPOOJIEMHO-OPUEHTHPOBAHHBIMHU.

Ha nexumsix ucmnonb3yroTcsl pa3iuuHble (OpMbl BH3yalW3allid HAIJISIIHOTO MaTrepuana
(mynbTUMenuiiHple  mpeseHTaumun  MS  PowerPoint, Tabmuupbl, THUCTONOTHYECKHE H
IUTOJIOTHYECKHE TpernapaThl U MaTepuaiibl 30osorudeckoro myses CI'Y).

[Ipy mnpoBenmeHHWHM  TPAKTHUECKUX  3aHATHM  NpPUMEHSETCS  cUCTeMa  HM3y4YeHUs
LUTOJIOTUYECKUX W THCTOJIOTMYECKUX TMPEnaparoB C TOMOINBIO CTaHJAPTHOM TEXHUKHU
MUKPOCKONIUPOBAaHMs (CBETOBbIE MHUKPOCKONBI). CTyIEHTBl ONPENEISIIOT pPa3InYHbIE BUIBI
KJIETOK Y TKaHEW [0 MUKPOCKOITMYECKUM ITPU3HAKAM.



OcBoeHHME Kypca OCHOBAaHO Ha CHCTEME TEKYIIEro W MTOrOBOTO KOHTPOJSI 3HAaHUM.
CTyneHThl OTYMTHIBAIOTCA [0 MHUKPOCKOIMYECKHMM IMpermapaTraM C  HCHOJIb30BaHUEM
CHEeIUaIbHON OMOJIOTHYECKON HOMEHKIATYphl. TEeKyIHUid KOHTPOJIb 3HAHUH HEOOXOAMMO BECTH
IpU TpUEME pacueTHO-rpaQUuecKux JAPYrux BHAOB pabOT W NPOBEACHUM OTYETOB,
BKJIIOUAIOIUX OIIEHKY YPOBHS BBINIOJHEHUSI pacyeTHO-rpapuueckux padoT, MPaBUIBHOCTh U
MOJIHOTY MOJTOTOBKM JomaimnHero 3agaHus. CTyneHTbl paboTaloT € THCTOJIOTHYEeCKUMHU
PUCYHKaMHM B CHEIHAJIbHOM alb0OMe, KOTOPBI MpEeACTaBISAIOT MPENoAaBaTeIl0 B KOHIIE
Ka)KJIOTO 3aHSTHSL.

CamocrosarenbHass paboTa HEOOXoauMMa B MpoOIEcce H3Yy4YeHHsl Kypca, OHAa JIOJDKHA
MPOBOAUTCS MO0 TpaduKy IOA PYKOBOJICTBOM mpemnojaBatens. CamocTosiTelibHas pabora
CTYJICHTOB TMPHU W3YYCHUU TUCHUIUIMHBI «L[ATONOTHS M THUCTOJOTHS» BKIIOYACT: MPOPaOOTKY
KOHCIIEKTa JISKIWiA; TOJrOTOBKY K MpaKTHYeCKUM paboTaMm; HamucaHue pedepara IO
NPEAJIOKEHHBIM ~ TEMaM; HM3Y4Y€HHE MaTepHalIOB, BBIJCICHHBIX JUJII  CaMOCTOSITEIIbHOU
MpopabOTKHY; BBIMOJIHCHUE JIOMAIHErO 3aJaHHs; MPOPabOTKY JIEKIMOHHBIX MaTepUAOB TIO
yueOHHMKaM. B mporiecce caMOnoaroTOBKH CIeyeT OPUEHTHPOBATHCS HA COJIEPKAHNUE Pa3/IeiioB
Kypca.

Opranmszandss ¥ KOHTPOJb BBIMOJHEHUS CAMOCTOATENBHONW pabOThl CTYIEHTAMHU
OCYILIECTBIISICTCS Yepe3 CUCTEMY aHATTUTUYECKHUX TAaOJUIl U PUCYHKOB, BBITIOJIHAEMBIX B pa00ounX
TETpalsiX U TUCTOJIOTMYECKUX aibOoMax, a TakKe uepe3 MpeACTaBICHHE YCTHBIX OKIIAJOB,
MOATOTOBJICHHBIX BO BpeMs cemecTpa. JoKiaabl 3aBepLIAIOTCS AMCKYCCHEH MO OCHOBHBIM
BOIIPOCaM, 3aTPOHYTBIM B YCTHBIX cooOmeHusx. Ha 3akirountensHOM »JTame Kypca
MPOBEPSIOTCS pedepaThl, BHIMOIHEHHBIE CTYJICHTaMU B PAMKaX CaMOCTOSITEIbHON paOoThI.

3aHATHA JEKIIMOHHOTO THUIA IO JaHHOW AMCHUILTMHE cocTaBisiioT 50% ayauTOpHBIX
3aHATHUH.

VYaenbHbI BeC MHTEPAKTUBHBIX (opM oOyueHUs cocTaBiseT okoiio 40% ayauTOpHBIX
3aHATHM.

[To manHOI TUCHHUIITHHE TPEAYCMOTPEHA MPAKTHYECKask TOATOTOBKA, KOTOPAas POBOAUTCS
Ha 06a3e 3oonoruueckoro my3zess CI'Y um. H.I'. UepnslieBckoro, a Tak xe Ha 6a3ze «O0macTHOM
LIEHTP 3KOJOTUH, KpaeseaeHusa u typusmayn, ®I'BHY «Poccuiickuii HaydHO-HCCIIEI0BaTENBCKUI
Y TIPOEKTHO-TEXHOJIOTUYECKUN UHCTUTYT COPTO U KYKYPY3bD».

Kypc Brimouaer 2 sk3amena: B 3 cemectpe no pazaeny «lluronorus», B 4 cemectpe — 1o
pazaeny «I'HCTOIOTHS.

Oco0enHnocTH Opranmsanuu 06p330BaTeJH)HOFO nmpouecca
MJIA JIMI ¢ OTPAHUYCHHBIMHA BO3MOKHOCTAMU 310POBbA U HHBAJIU/I0B
— HCIOJIB30BAHUC MHAUBHUAYAJIbHBIX Fpa(i)I/IKOB o6yquI/1$[ 1 caadu 9K3aMCHAIIMOHHBIX CGCCPIﬁ;

— OpraHu3anys KOJUIEKTUBHBIX 3aHATHH B CTYIEHYECKUX IPYNIAax C LEJIbI0 OKa3aHUs IOMOILN
B [TOJIy4€HUHU MHGOPMAIIMU UHBAJIMAM U JIUIAM C OTPaHUYE€HHBIMHU BO3MOXKHOCTSMU
3JI0pOBBSI;

— TPOBEACHHME NHIUBUAYAIbHBIX KOPPEKIIMOHHBIX KOHCYJIBTALUN JJI1 MHBAIUIOB U JIUL] C
OTrpaHUYEHHBIMUA BO3MOKHOCTSIMU 37J0POBbS;

— Jaud JIMI € OTpaHWYEHUsSMU IO CIyXy Jjs OOJIerYeHusl YCBOEHHS MaTepuana
IIPEyCMaTPUBAETCSl MAaKCHMaJIbHO BO3MOXHAs BU3yallM3allMsl JIEKIIMOHHOTO Kypca, B TOM
4lClIe [UPOKOE MCIOIb30BaHUE MILTIOCTPATUBHOIO MaTepuaa, MyJIbTUMEINNHON TEXHUKH,
TyOIUpoBaHHE OCHOBHBIX MTOHATUH U MOJIOXKEHUN Ha Claiax;

— IS JIMLL ¢ OTPAHUUYEHUSAMM 110 3pEHUIO TIPEyCMaTPUBAETCS UCIIOJIb30BAHNE
KpYIMHOMACIITaOHBIX HATJISIIHBIX TOCOOUA.

6. YueOHO-MeTOAUYeCKOe o0ecriedyeHHe CaMOCTOSITEIbHOW PadoThl CTY/AEHTOB.
OueHouHble cpeacTBa AJdsl TeKyllero KOHTPOJISA YyCIeBaeMOCTH, MPOMEKYTOUHOI
aTTecTAlMHU MO0 UTOTaM OCBOEHMS TN CHUILITUHBI.



Peanu3anus naHHOW y4eOHOM JOUCHMIUIMHBI MpPEIyCMaTpUBaeT ClEAyIoImHe (OpMbI
OpraHu3alK CaMOCTOATENIBHOM paboThI CTYIEHTOB:

1) BHeaynuTOpHas caMOCTOSTENbHAas padboTa (MOArOTOBKA K CEMUHAPCKUM 3aHATUSAM U
TECTUPOBAHUIO, peepaToB, COCTABIEHUE CIOBAPEH NCIOIb3YEMBIX TEPMUHOB, CIIMCKA [IEPCOHATIMH
C yKazaHHeM HauOoyiee Ba)KHBIX OTKPHITHI Ha3BAaHHBIX YUYCHBIX, COCTABJICHHE TAOJHII U CXEM
OMOJIOTHYECKHUX MPOIIECCOB);

2)  ayamuToOpHas ~ caMOCTOsATENbHAas  paboTa, KOTOpas  OCYLIECTBISETCS  IOJ
HENOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOIaBATENS;

3) TBOpueckas paboTa.

[lens caMOCTOSTENHHONH paboOTHl CTYJEHTOB — HAY4YHUTh CTYJIEHTa OCMBICICHHO U
CaMOCTOSITENIbHO ~ paboTaTh CHayaja ¢ y4yeOHbIM  MaTepuajoM, LUTOJOTMYECKUMH U
TUCTOJIOTMYECKMMU  IIpenapaTaMy, 3aTeM ¢ HaydyHOW WH(OpPMaLUe, 3alT0XUTh OCHOBBI

CaMOOPraHU3alM1 U CAMOBOCIIUTaHUS C TEM, YTOObI IPUBUTH YMEHHE B JajbHEHIIEM HENPEPHIBHO
MOBBIIIATH CBOIO KBATH(PHKAIHUIO.

BHueaynuropHas camocTosiTenbHas paboTa CTYAEHTOB IO JUCLUIUIMHE 3aKIH0YaeTcs B
CIIEAYIOIIEM:

1) moAroToBKa K 3aHATUAM, MU3y4EHUE JUTEPATyphl (CHIUCOK PEKOMEHYyEeMOW JIUTepaTyphl
IIPUBEJICH B pa3zeiie 8 qaHHOU padoueil mporpaMMel);

2) IOArOTOBKA K TEKYIIEH aTTecTaluu

3) MOATrOTOBKA K MPOMEXYTOYHOM aTTeCTALUU

4) moaroToBka M HamucaHue pedepaToB (CTYACHTY MPENOCTaBISIETCS MPaBO CBOOOJHOIO
BBIOOpA TEMBI);

5) NOArOTOBKA YCTHBIX U MMCbMEHHBIX OTBETOB.

TBopueckass caMmocCTOsITeNIbHAs pabdoTa — BBHIIOJHEHUE WHIAUBUAYAIbHBIX 3a/laHuM,
HaIPaBJICHHBIX Ha Pa3BUTHE Yy CTYACHTOB CAMOCTOSITEIbHOCTM M MHHULMATUBBL. OHa BKIHOYAET
paboTy ¢ aHAaTOMUYECKUMHU MpenapaTaMu, aHATUTUYECKUMU TaOJIMIIaMU U pUCYHKaMH.

AynuTOpHas caMOCTOsTEeNIbHAs paboTa peanu3yercs Npu MPOBEIEHUM Ja0opaTOPHBIX
3aHATUN U BO BPEMSI UTECHHUSI JICKIIHIA.

Texymuil KOHTPOJIb MPOBOJUTCS B XOZE NPOBEPKH M OLEHKU BBINOJIHEHMS 3aJaHUN Ul
CaMOCTOSITENIbHOM pabOTHI.

[TpomexxyrouHass arrtectanust (2 SK3aMeHa) MHPOBOIUTCS B (oOpMe YCTHOrO oOIpoca
CTYJEHTOB I10 OUJIeTaM.

CamocrostenbHas  paboTa  CTYAEHTOB  IOJKpEIUIeHa  y4eOHO-METOAMYECKHUM U
MH(OPMALIMOHHBIM OOECII€UYEeHUEM, BKIIOYAIOIIUM YYEeOHHKH, Y4eOHO-METOAMYECKHE MOocoOus,
KOHCIEKTHI JIEKIUH, IHTepHET-pECypCHI.

s aun ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pOBb (CIa0OCHBIIAIIMX U JIP.) TEKYIIUI
KOHTPOJIb YCIEBAEMOCTH M IPOMEKYTOYHAs aTTECTAllUsl MOXKET IPOBOAMUTHCS B IUCBMEHHOU

dhopwme.

6.1. Bopochl 17151 TeKylIero KOHTPOJIsA:
Pazoen 1. Ilumonozus.
Tema 1. «O6mas mopdonorus kinetku. CtpoeHue u GyHKIHMH OHOTOTHYECKUX MEMOpPaH».

1. Knerounas teopust M.IIneitnena u T.1lIBanHa, ee pa3BuTne B padborax P.Bupxosna.
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOUN TEOPHH.

2. Kiietka — kak asneMeHTapHas CTPYKTypHas M (YHKIHMOHaJIbHAs eIWHHIA XUBOro. J(Ba
TUTIA OPTaHU3AIMH KJIETOK: MPOKAPHOTHUYECKUI M DYKapHOTHUECKUH. VX oTinHuuTeIhHbIe
O0COOEHHOCTH.

3. CBoiicTBa KJIETKH KaK dJICMEHTAPHOU KUBOW CUCTEMBI: aBTOPETYJISAIIHS,
aBTOPENPOAYKLHUs, 3Bomonus. O0mast MophoIoTHs SyKapuOTHUECKOM KIICTKH.

4. Ctpykrypa u PyHKIIMH OMoorHueckux MeMOpan. Moienu cTpoeHust MeMOpaH.
Oco0EeHHOCTH CTPOCHHS M CBOMCTBA JTUMUIA0B MeMOpaH. TuIbl MeMOpaHHBIX OCITKOB.



5.

6.

[Tnazmanemma, ee ctpykrypa u ¢pyHkimn. CtpoeHne 1 QyHKINHT TIMKOKAIMKCA U
KOPTHKAJIBHOTO CIIOSL.

Tpancnopr BemiecTB uepe3 MeMOpaHy: npoctast auddysus, obneryennas nupdysus,
aKTHBHBINA TPAHCHOPT, 9K30- U SHIOINTO3.

Tema 2. «Sapo. Xpomocomsl. Kapuotumy.

1.

2.

w

5.

SAnpo. Ponb anpa B xku3nu kinetku. CTpykTypa uHTepdasHoro sapa. Snepras o0oiouka,
ee cTpoeHre U QpyHKIMOHaAIbHOE 3HaueHne. CTpoeHue sAepHBIX MopP.

XUMUYECKHI COCTaB XpOMaTHHA. DyXpOMaTHH U rerepoxpoMartuH. Mx ¢pyHKIIHOHAIBHOE
3HayeHue. PaKkyIbTaTUBHBIN M KOHCTUTYTUBHBIN TreTepoxpomMaTuH. [1o10BoOM XpomMaTHH.
VYporuu komnaktuzanuu JJHK. Xumudeckuii coctaB u GyHKIIUH TUCTOHOB.

Crpoenue metadazubix xpomocoM. JudhepeHInpoBKa XpOMOCOM IO ITTUHE:
LIEHTpOMEPA, BTOPUYHAS MEPEeTsKKa, Teiomepa. [lousarue o kapuoTure.

Crpykrypa 1 pyHKIUYU sapeinika. COCTaBHBIC YaCTH SAPHIIIKA: HYKICOJIOHEMA,
aMOp(HBII MATPUKC, SAPBIIIKOBBIC TPAHYJIBI.

Tema 3. «Britouenusi. Pudocomsl. OiHomMeMOpaHHbIE OPraHOUAbI KIECTKI.

1.
2.

No ok

8.

Bxumrouenus. Ux Mmopdororuueckre 0cCOOEHHOCTH U (PYHKIIUU.

Pu6ocombr. OcoOeHHOCTH CTpOEHHE PpUOOCOM MPOKAPUOT U SYKAPUOT. XUMUIECKUNA
cocraB pubocoM. Mx pons B OuocunTtese 6enka. [Tommprubocombl.

['panynsipHas u arpanyispHasi SHIO0IIa3MaTHYEeCKasi CeTb, 0COOCHHOCTH CTPOCHHUS U
¢bynakun. Cessp O1IC ¢ npyrumu opraHoniaMu KIeTKH.

Crtpykrypa u GyHKIUU CPEpOCOM.

Crpykrypa 1 (yHKIUU TEPOKCUCOM.

Ctpykrypa 1 (yHKIIUU BaKyOJeil paCTUTENbHBIX KIETOK.

Crpykrypa u ¢pyakiuu Anmapara ['onbmku. ETo cBsS3b ¢ ApyruMu OpraHOUIaMH KIICTKH.
CTpykTypa, XUMHUECKUN COCTaB U (DYHKIIUU JIU30COM.

Tema 4. «/IBymeMOpanHble opraHou bl kKieTku. L{lutockener».

1.

2.

w

6.

CrpykTypa u GyHKIMH MUTOXOHJIPUNA. MUTOXOHAPUH KaK I10JIyaBTOHOMHBIE OPTraHOUIbI
KJIETKH.

Tunel nnactua. XuMHYECKH cocTaB, CTpYKTypa U (yHKIMHU XJoporutactoB. CTpyKTypa
1 GYHKLUHU XPOMOILIACTOB U JIEHKOIIACTOB. B3aMOCBS3b 3TUX OpraHoU/I0B.
OHA0CUMONOTHYECKAs: TEOPUS POUCXOXKACHUS TIIACTU] U MUTOXOHAPH.

IMutockener. CTpykTypa U QYHKIUN MUKPO(UIAMEHTOB, MUKPOTPYOOUEK U
IIPOMEKYTOUHBIX BOJIOKOH.

IlenTpuonu, ux yIpTpacTpyKTypa, peIuIMKalys, y9acTue B IeJI€HUE KIeTKU. I3MeHeHne
CTPYKTYpPBI LIEHTPHOJIEHN B X0/1€ KJIETOYHOTO LIUKJIA.

CrtpoeHue U QyHKIIUN PECHUYEK U KTYTUKOB. VX CBSI3b C IEHTPHOISIMH.

Tema 5. «MuTo3. AMUTO3. DHIOPETPOTYKIIHS».

1.

2.
3.

4.

MUTOTHYECKUI U HKU3HEHHBIM ITUKIT KJIETKU. XapaKTepPUCTHKA U MTPOAOIDKUTEIHHOCTD
NeproJIoB UHTEP(ha3bI.

buonoruveckuii cMbICII MUTO3a. XapaKTEpUCTHUKA U MPOJODKUTEIBHOCTD (a3 MUTO3a.
Oco0eHHOCTH aMUTOTUYECKOTO JIJIeHNE KIETKU. XapaKTepuCcTUKa U OMOJIOTHYECKHI
CMBICJT aMHUTO3A.

OHAOPENPOAYKIUS. XapaKTepUCTUKA U OMOJIOTHUECKUI CMBICI.

Tema 7. «Meto3».

1.
2.
3.
4.

Meiio3. Turmsl Meiio3a.

Craauu meiioza. Konbroraius, KpOCCHHTOBED, PEIYKIIUS YUCIa XPOMOCOM.
XpOMOCOMBI THIIA <JIAMITOBBIX IIETOK.

buonorunyeckuii cMbICT Meii03a.

Tema 8. «luddepennmponka kinetok. Perymsmus kierounoit npoaudepannu. CTapeHue KIeToK».

1.

CymHocTth nporiecca auddepeHIupoBKA KiIeTok. Teopus nuddepeHimaibsHoi
aktuBHOCTH reHoB. OnbiThl J1.I'epiona mo nepecanke siaep y ampuouii.



2. OCHOBHBIE TUTIBI KJIETOUYHBIX TOMYIISIIUN.

3. Perynsauums kinetounoit nponudeparuu. CBOHCTBA U POJIb KEHIOHOB W TIOJUTICTITH THBIX
(hakTOpOB pocTa B pEryisiuy Mpoiecca pa3sMHOKEHHUS KIETOK. ATIONTO3.

4. buonoruyeckoe 3Ha4Ye€HUEe U OCOOEHHOCTH CTapEHUSI KICTKHU.

Paszoen 2. l'ucmonozun
Bapuant I

1. Onurenuit Ha MTOBEPXHOCTH TeJa:
1. OTHOCTIOMHEIN; 2. MHOT'OCJIOMHBIM;
3. JIO)KHOMHOT OCJIOWMHBII; 4. MHOTOCJIOMHBIN HEOPOTOBEBIIHIA

2. OnuTenuii BHYTPEHHUX MOJIOCTEN Telia SBISETCS MPOU3BOAHBIM:
1.3kTONEpMBIL; 2. BHTOJEPMBI;
3.Me30/1epMBI; 4. 5KTOJIEpPMBI U ME30/I€PMbI

3. ®yHKIHS BBITIOTHSAEMAs ATATETHATLHBIMI TKAHIMH:
1. 3amuTHas (MexaHU4ecKas); 2. OOpHO-TpodHuueckas;

3. coKpaTuTenbHas; 4. Tpopuueckas

4. Y)KuKoe MHOTOKJIETOYHOE BEIIECTBO CBOMCTBEHHO TKAHSM:
1.xpoBb u MUMa; 2. XpslieBast U KOCTHas;
3. peTuKyIspHas; 4. noKpoBHas

5. OyHKUMS TKaHEH BHYTPEHHEH Cpeibl:
1. omopHo-TpoduUeckas; 2. Keae3ucras (CeKpeTopHas);

3. BcachIBaHMS; 4. BBIICNUTEIbHAS
6. KiteTku XpsimeBoii TKaHH:

1.ocTeonuTrl; 2. TuM(OLIUTHI;

3. XOH/IPOLIUTHI; 4. HeHTpouiIsl

7. PactipocTpaHeHHe pETUKYJIAPHOM TKaHU B OPTaHU3ME:
1.y4qacTByeT B KpOBETBOpEHHH; 2. TpopHUECKas;

3.KJIeTouHas 3aIIuTa; 4. MexaHH4YecKas 3aluTa
8. McTOuHMK pa3BUTHS MONEPEUHO-TI0JI0CATON MBIIIEYHON TKaHU:
1. axTonepma; 2. MHOTOM;
3. BHTOAEPMA; 4. nepMaTom
9. CTpykTypHO-(DYHKIIMOHAIEHOW €MHUIICH CKEIETHOW MBIIICYHON TKAHH SIBIISICTCS:
1. Muonur; 2. muoubpuna;
3. KapAMOMUOLINT; 4. MBIILIEYHOE BOJIOKHO

10. JIpurarenpHBIE MIPOIECCH Y YEIOBEKA 00ECIIEUNBAIOTCS HATMYUEM B OpTaHU3Me

MBIIIEYHON TKaHU:
1. rmagkoi; 2. TIOTIEPEYHO-TIOJIOCATOM CKEJIETHOIM;
3. IOTepeYHO-TI0JI0CATON cepAeyHOI; 4. MOKPOBHOM

11. I'mapkas MplleyHasi TKaHb y4acTBYET B 00pa30BaHUU CTEHKHU:
. JKellyJKa u cepana
. Cep/iia U KPOBEHOCHBIX COCYIOB
. KDOBEHOCHBIX ¥ TUM(DATHIECKIX COCY/IOB
. TUM(ATUYECKUX COCYJIOB U POTOBOM MOJIOCTH

12. IcTOYHUKOM pa3BUTHS HEHPOHOB SBISIETCS:
1. axTomEepMma; 2. Me307epMa;
3. BHTOACPMA; 4. CTUIaHXHOTOM

13. CtpykTypHO-()yHKITMOHATBHON €TUHUIICH HEPBHOM TKAHU SIBJISICTCS:
. MUOIIHT; 2. 3PUTPOIIUT;
3. HEUpOIUT (HEUPOH); 4. OCTEOLIUT

A WN B
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14. I'muanbHBIE KJIETKA — DTO KJIIETKH TKAHU:

1. MBIIIIEYHOI; 2. HEPBHOI;

3. IOKPOBHOIA; 4. )XUJIKOU COEeAMHUTEIBHON
15. KnerkamMu HEHPOTIINH SBISIOTCS:

1.acTpouuTsr; 2. HEUPOLIUTHI;

3. MUOLIUTEL; 4. GpubpoIUTHI

Bapuant 11
1. ODnurenuil WM NOKPOBHAS TKaHb!
1. HaxoWTCS Ha MOBEPXHOCTH Teja; 2. BBICTUIIAET MUIIEBAPUTEIBHYIO TPYOKY
3. BBICTUJIAET MOJIOCTH TEJIa; 4. Bce BEpHO
3. UcTOYHMKOM pa3BUTHS KOKHOTO SIUTENUS SBISETCS:
. BHTOJEPMA; 2. Me3oziepMa;
. DKTOZIEpMa; 4. nepmarom
3. PacipocTpanenue 3nuTennanbHbIX TKAaHEH B OpraHu3Me:
1. o6paszyeT KpOBETBOPHBIE OPTAHBI
2. COIPOBOX/IAET COCY/IbI K HEPBBI
3. HUPKYIUPYET B KPOBEHOCHBIX M TUM(PATHICCKUX COCYIaX
4. MOKPBIBAET TEJIO CHAPYKU M BHICTUIIAET BCE MOJOCTU U3HYTPU
4. K coemMHUTENLHON TKAHU OTHOCUTCS:

W =

1.xpoBb; 2. KOCTHYIO;
3. peTUKYISPHYIO; 4. Bce BEpHO
5. UcTouHUK pa3BUTHS TKAaHEH BHYTPEHHEU CpeIbl:
1.3kTOonepma; 2. BHTOJIepMa,
3.Me3071epMa; 4. MHOKap]I
6. K cTpyKTypHBIM DlIeMEHTaM TKaHel BHYTPEHHEH cpelibl He OTHOCHT:
1. knerku; 2. aMop(HOE BEIIECTBO;
3.BOJIOKHA; 4. CUMITTIACThI

7. PacipocTpaHeHue XpsIIeBOil TKaHU B OpraHU3Me:
. COITPOBOX/IAET COCYIbI
. BXOJUT B COCTaB KPOBETBOPHBIX OPraHOB
. 00paszyeT CyXOKUITH
. BXOJUT B COCTaB CTEHKH BEPXHHX JbIXaTEIbHBIX MyTel 1 OPOHXOB
8. [lonepeuHormnoiocarast MplllIeYHasl TKAHb COJIEPIKUTCS B CTEHKE:
1. mumeBoma; 2. )KemyiKa;
3. IBEHAALATUIIEPCTHOM KHIIKE; 4. TOJICTOM KUIIKE
9. CtpykTypHO-(QDYHKITHOHATEHOW €AWHUIICH CEPJICYHON MBIIICYHOW TKAHH SBIISICTCS:
1. xapIMOMHUOLIUT; 2. MUOLIUT;
3. MuopUOPHILITHL; 4. MBIIIEYHOE BOJIOKHO
10. ®yHKIHS MBITIIEYHBIX TKAHEH:
1. 3amuMTHasA cokpaTUTeNbHAs; 2. COKpAaTUTENbHAs;
. BBIJIETIUTEIbHAS; 4. pazrpaHUYUTENbHAS
11. Henpou3BOIbHBIM SBISETCS] COKpAIllEHNE TKAHU:
. TIIagKou
. IOTIEPEYHONOJIOCATON CKEJIETHON
. IONIEPEYHOIIOIOCATON CEpACYHON
. TJIAIKOM Y CKEJIETHON MONEPEYHON0JIOCATON
12. CTpyKTypHBIE 3JIEMEHTHI HEPBHON TKaHU:
. KJICTKH;2. CHHITUTHIA,
3. BOoJIOKHA; 4. aMOp(HOE BEIIECTBO
13. ®yHKMKM HEPBHOW TKAHMU:
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1. 3amuTHas; 2. pa3rpaHu4MTEIIbHAS;
3. mpoBeJIcHIE HEPBHBIX UMITYJIbCOB; 4. CEKpeTOopHas
14. Yuciio akcoHOB y HEMpOHa:

1.onmH; 2. 1Ba;
3.Tpu; 4. MHOTO
15. B HepBHOI TKaHU TIpeo0IaiaeT HEHPOHBI:
1. yaunonsipusle (1-0TpocToK); 2. buononspHsle (2-0TPOCTKA);
3. MyJbTUIIOJISIPHBIE ; 4. 6e3 OTPOCTKOB.

6.2. Bonipocsl (TeCThI) 1Jis1 KOHTPOJBHBIX padoT

Pazoen 1. I[umonozus.

KonrtpoJsbHas padora Nel.
3aganue 1. U3 npenioskeHHbIX BAPDHAHTOB BbIOepUTe MPABUJILHBII OTBET.
1. U3 nepednciaeHHbIX HIKE MPU3HAKOB OJMHAKOBBIMU JIJISl IPOKAPHOT U DYKAPHOT
SBIIAIOTCS: @) CTPYKTYypa KJIETOYHBIX MeMOpaH 0) pa3Mepsl puO0OCOM B) MPUCYTCTBUE B KIIETKAX
na3MuJ; T) CIIOCOOHOCTH K CYIIECTBOBAHHUIO B aHAPOOHBIX YCIOBHSIX.
2. K omHOMeMOpaHHBIM OpraHesyiaM KJIEeTKH OTHOCSITCS:
a) KJIETOYHBIN IIEHTP, KOMIUIEKC [ 0Jb1Ku
0) MUTOXOHJIPHH, SHAOIUIa3MaTHYECKas CETh
B) KOMIUTEKC [ OJIbKH, SHIOTUIA3MATHYECKAsT CETh, TU30COMBI
') puOOCOMBI, TUIACTU/IBI, KOMIUIEKC ['0bmKu
3. B cocTaB OMOIOrHYECKUX MEMOPAH BXOIAT:
a) pocdomnuael, X0IeCTepO, TITHKOIUTTHIHI,
6enku 0) pochonunuasl, MENTI0I03a, OSIKH B)
TOJIBKO OEJIKH T') TOJIBKO (HOCHOTUTUABI
4. O6neruennas 1uQdy3us BEIeCTB yepe3 MeMOpaHbI
OCYIIECTBIISIETCS: a) TPOTUB TPAAUEHTa KOHIIEHTpAINH 0) Yepe3 OUIUTTUTHBIN
CJIOM ¥ MOHHBIE KaHaJbI B) C TOMOIILIO OETKOB-TIEPEHOCUUKOB
1) C IOMOIIBIO UHTErpalibHOTO Oeka AT®dazbl
5. B cocraB sijpa BXOIAT ClIeAYyONINe KOMIOHEHTHI:
a) aNeMeHTapHas MeMOpaHa, XpOMOCOMBI, MUTOXOHJIPUU
0) aByxMeMOpaHHasi 000JI04YKa, puOOCOMBI, TTACTH/IBI
B) AByXxMeMOpaHHasi 000JI04Ka, XpOMOCOMBI, HYKJIEOIJIa3Ma, SAPBIIIKO
T') SPBIIIKO, HYKJICOTUIa3Ma, SHA0IIIa3MaTHIeCKast CETh, XPOMOCOMBI
6. OYHKIIUK XPOMOCOM:
a) OTBEYAIOT 32 CUHTE3 JIMIHJIOB
0) OCYIIIECTBIAIOT CHHTE3 OenKa
B) OCYIIECTBISIOT (DOTOCHHTE3
T') SBIISTIOTCS HOCHTEIISIMHU HACICACTBCHHON MH(pOpMAITIH
7. B cocTaB HYKJIEOCOMBI BXOJISIT THCTOHBI CIICAYIONIUX KJIACCOB:
a) Hi, H2A, H2B, Hs, H4 6) H2A, H2B, Hs, H4 B) H1, H2A, H2B, Hzs, )
Hi1, Hs, H4
8. B cocTaB pubocoM BXOJIAT:
a) memOpanbl, PHK;  6) 6enku, pPHK;
B) siunusl, TPHK; r) 6enku, MPHK
9. DHpoMmIa3MaTU4ecKasi CeTh MPEICTaBISICT
co0oMi: a) OrpaHUYCHHYIO0 OJJMHAPHOU MeMOpaHOit
BaKyoIlb 0) CKOIUUICHHE TUIAKOHIOB
B) CUCTEMY CBSI3aHHBIX MEXy COOO Pa3BETBICHHBIX KAHAIIBIICB U IUCTEPH T)
CIIOYKHO OPTaHM30BaHHYIO CHCTEMY MUKPOTYOO4YEeK U MUKPO(DIIAMEHTOB



10. KpymHoii opraHenion pacTUTEILHON KISTKH, 3aII0JTHEHHOM BOJIHBIM PacTBOPOM

OpPraHMYECKUX U HEOPTraHMYECKUX BEIIECTB, SBISETCS:
a) cepocoma; 0) BaKyoJIb ;
B) MUTOXOHJIPUSI; I) I1acTujaa

11. JIu3ocoMmel:

a) 00pasyroTcst U3 MeMOpaH IHIOIUIA3MAaTHIECKOM ceTh
0) OTIIOYKOBBIBAIOTCS OT IIUCTEPH armapara [ oabmKu
B) COOMPAIOTCS M3 OCIKOB M HYKJICMHOBBIX KHCJIOT T)
OTIIOYKOBBIBAIOTCS OT MUTOXOHAPUIL

12. Kaxue cTpyKTypHBIE KOMIIOHEHTHI XJIOPOILUIACTOB 00ECIIEYMBAIOT CBETOBYIO (ha3y

¢dorocunresa?
a) pubOCOMBEI; 0) Hapy>kHasE MeMOpaHa XJIOPOIIACTa;
B) CTPOMA IIJIACTHU/I; ') MeMOpaHbI THJIAKOHJIOB

3ananue 2. U3 npeaioskeHHbIX BADUAHTOB BbIOEPHTE HECKOJIBKO PABUJIbHBIX

OTBETOB.

1. JIns1 5yKaprHOTHYECKUX KJIETOK XapaKTEPHO CIEAYIOLIEe:

a) ohopMIIeHHOE SAPO 0) HYKICOU]T

B) pubocoMbI ¢ KoddduimeHToM ceaumenTanuu 70S

r) pubocomsl ¢ KodduuuenToMm cequmentanuu S80S

1) HAIMYHE MUTOXOHJIPHI €) HAJIMIHME TUTACTH]T

X) (POPMHUPOBAHKE CIIO)KHOTO MUTOTHYECKOTO ammapara npu JAeJICHUN
KJIICTKH 3) HE CITOCOOHOCTh TIEPEIBUTAThCS C IIOMOIIBEO TICEBIOO U

2. S npeIko:

a) aBinsieTcss MmectoM cuHTe3a nPHK

0) sBisieTcst mectoMm cuate3a TPHK

B) siByIsieTcst MecToM cuHTe3a pPHK

r) hopmupyeTcs B pailoHe BTOPUYHON NEPETIKKU
XpoMocoM 1) hopMUpyeTcsl B pailOHE LIEHTPOMEPHI
XPOMOCOM €) PacHojaraeTcs B IUTOILUIa3Me XK)
pacrioniaraercst B Kapuoiaumde

3. B cocTaB uuTockeneTa BXOIAT:

a) IPOMEKYTOUHbIE BOJIOKHA; 0) MeMOpaHBlI;
B) MUKPO(UIIaMEHTBHI; I') MUKPOTPYOOUKH;
1) MUKPOCOMBI; €) 1IECMOCOMBI

akrown

3anganmue 3. YKaxKuTe, KaKue U3 CJeIYIONINX YTBeP:KAeHN MPpaBHIbHbIE, 2 KAKHE HeT.
M.11InelineH nepBbIM BhICKA3aJl IPEIIOJIOKEHNE, UTO HOBbIE KIIETKH 00pa3yroTcs B
pe3yJbTaTe ACJICHUSI MATEPUHCKOUN KIIETKH.
B cocraBe JIHK sykapuoT npeo6iamaroT a30TUCThIE OCHOBAHUS IIUTO3UH U TyaHHH.
bununuaneiii cinoit MemOpaH 00pa3oBaH TITUKOMPOTEHIaMHU.
JlunnabIi OUCITON — OCHOBHOM KOMIIOHEHT BCEX KJIIETOYHBIX MEMOpaH.
Yepes nopsl B AIEPHON 000JI0UKE OCYIIECTBISIETCS TPAHCTIOPT PUOOCOMATTEHBIX
cyowrenunun 1 ”PHK.
Kuneroxop mnpencraBiser coOoii crnemnuduueckoe oOpa3oBaHHe B palloHE MEPBUYHOMN
MEPETSHKKA XPOMOCOM, K KOTOPOMY BO BpeMsl JCICHHS KJIETKH KPEMSATCS MHKPOTPYOOUKH
axpOMaTHHOBOI'O BEPETEHA.
['MCTOHBI — 3TO OEJIKU OTHOCUTEIHLHO HEOOJBIIOTO pa3Mepa, HECYIIIHE MHOTO TOJIOKUTEIBHO
3apsHKEHHBIX aMUHOKHUCIIOT. [IOMOKUTENBHBIN 3apsi] CHOCOOCTBYET TOMY, YTO THCTOHBI
TecHO cBsa3bIBatoTcs ¢ JIHK He3aBHCHMO OT ee HyKJIEOTHAHOTO COCTaBa.
MemOpaHsbl SHAOIIIA3MAaTHUYECKON CETH JENAT KIETKY Ha QYHKINOHAIBHO
CIIENAIU3UPOBAHHBIE KOMIIAPTMEHTHI.



10.

o ~

10.

darounTo3 — 3TO MpoIecc epeBapruBaHUs TU30COMON YacTeil COOCTBEHHOM KIICTKH.
AKCOHEMa peCHUYEK U JKI'YTHKOB COCTOMT U3 JAEBATH TPUILIETOB MUKPOTPYOOUEK.

3ananue 4. 3an0JIHUTE MPOMYCKH B CJIEYIOIIMX YyTBEPKICHUAX.
Tum KJIeTOYHON OpraHu3alky, xapamepmyromnﬁca OTCYTCTBUEM CTPYKTYPHO
0(OPMIICHHOTO SiIpa Ha3bIBACTCS
Xpomocomsl, cocrostue u3 TuHeHbIx Monekyn JIHK, 6orateix AT-napamu, xapakTepHBI
JUTS KJIETOK.
CymectByer aBa OoONpIIMX Kjacca MEMOpaHHBIX TPAHCHOPTHBIX OEJIKOB: OCNKH-

, KOTOpble CHelM(HUUECKHU CBS3BIBAIOTCS C BEIIECTBAMH U HU3MEHSIOT CBOIO
KoH(opMaIuoo, 4To0bI IEPEHECTH ATH BEIIeCTBa Yepe3 MeMOpaHy; 1 OeInkw,
oOpasyiomue B MeMOpaHe 3aloJHEHHBIC BOJOW IOpPbI, Yepe3 KOTOphIe OIpeacsieHHbIC
BELIECTBA MOT'YT IIEpeceKaTh MEMOpaHy 110 3JIEKTPOXUMHUUECKOMY IPATUECHTY.

[locTynneHnue BemeCTB B KIETKY PETyJIHPYETCs JBYMS OCHOBHBIMH TPAHCIOPTHBIMHU
MIPOLIECCAMM: TPAHCIIOPTOM, HE TPEOYIOIINM 3aTpaT SHEPTUU, U

TPAHCIIOPTOM, IIPY KOTOPOM OTJEJIbHBIE PACTBOPEHHBIE BEILIECTBA IIPOXOIAT Yepes3
MeMOpaHy MPOTHUB IPaJUEHTa KOHLIEHTPALIUH.

YyacTku XpoMOCOM, KOTOpbIE BO BCEX THUMAX KJIETOK M Ha IPOTSIKEHUHM BCEH JKU3HU
OpraHu3Ma HaXOZATCS B CUJIIbHO CIMPAIM30BAHHOM COCTOSIHUH,

Ha3bIBAKOTCS FeTEPOXPOMATUHOM.

benkoBslii ckeneT, onpeaensomuii Gopmy sapa u 00ecTeyuBaOLINi MPOCTPAHCTBEHHYIO
OpraHu3aIuio UHTep(a3HBIX XPOMOCOM, Ha3bIBACTCA
['maponuTiueckue pepMeHThI, akTUBHBIE PH HU3KOM pH JI0KamM30BaHbI B
XnopornacTsl 00pa3yroTcs U3 .
Jlamenibl SIBASIOTCS CTPYKTYPHBIMH KOMIIOHEHTAMHU U CBSI3BIBAIOT MEXY

coboi .
BryTpeHHsssT MemOpaHa XJIOpoIIacTa OKpYyKaeT OOJBIIYI0 IICHTPaIbHYIO 00JacTh,
HA3bIBAEMYIO , KOoTopasi mpejacTaBisieT co0oil aHalor MUTOXOHJIPHAILHOTO
MaTpHKCa.

3ananue 5.

a) B kakmx opraHouaax IMPOUCXOIAAT PEaKIMU, XO4 KOTOPBIX MOXKHO I/I306pa3I/ITB B BHUIC

HUKE TpUBEIeHHBIX cxeM (1,2)? VkaxuTe UCTOYHMKH IPOTOHOB U 3JIEKTPOHOB B NEPBOM U
BTOPOM ClIy4ae.

+
H +8 +02=H20 1
CkorieHre JIeKTPOHOB Ilepememenne
Ha OJIHOH CTOPOHE MIPOTOHOB 10 KaHAITy
MeMOpaHbI U IPOTOHOB AT®-cunTeTa3p]

H+ + €+ CO2 = C601206 2



6) Hanummure Ha3BaHHE BHYTPUKIECTOYHBIX CTPYKTYp, 0003HaueHHbIX Iudpamu (1, 2, 3).

JiBymeMOpaHHbIE BHYTPUKIETOYHBIE CTPYKTYPHI

Bueminss meMOpaHa riiajikas,
BHYTpEHHsIS1 00pasyer
Pa3IMYHbBIC BHIPOCTEI

\

Copepxar IHK, xoBaneHTHO
3aMKHYTYIO B KOJIBIIO U

BayTpennss MmemOpana riuajxas,
BHEIIHsIS 00pa3yeT pa3InyHbIe

BBIPOCTHI

ConepkaT JTUHEHHBIE MOJICKYJIbI
JHK, 6orarsie AT napamu

ooraryro ['1] mapamu

— — |

OCyIIeCTBIISAIOT CUHTE3 OOecrnieunBaroT Ypasisitor
YIIIEBOJIOB KJICTKY dHEeprueit KHU3HEEATEIbHOCTBIO
KIIETKH
3ananmue 6.

JlaiiTe mosiHble 1 000CHOBAaHHBIE OTBETHI HA CIIEYIOIINE BOIPOCHI:

1. B supomnazmaTudyeckoil cetu Obul OnMokuMpoBaH cuHTe3 OenkoB. Kakum obOpasom 310
OTpa3uTCcs Ha npoliecce 00pa3oBaHus NEPBUYHBIX JIM30COM B JaHHOMU KieTke? Kakoe BiusiHIE
9TO OKAXKET Ha paboTy y>Ke CYIIECTBYIOIMMX B KJIETKE JIM30COM?

2. K xaxum nocneacTBusi MOXXET MPUBECTH BOZHUKHOBEHUE MYTAaIlUH IeHa, KOJAUPYIOIIEro
CTpyKTYypy pudbocomuoit PHK?

3. B pesynbrate HapylleHHUs Mpolecca PacXOoXAEHUS XPOMOCOM BO BpeMs JENCHHs OJHa M3
JIOYEPHUX KIETOK HE IOJIY4YWIa CIYTHUYHOM XPOMOCOMBL. YUTO NpOM30MIET € JaHHOU
KJIETKOU?

KonTtpoabHnas padora Ne2
3aganue 1. V3 npeasioxkeHHBIX BAPUAHTOB BHIOEPUTE MPABUIHHBIN OTBET.
1. Yro Takoe KIEeTOYHBIHN, TN )KH3HCHHBIH, [TIKIT

KJIETKHU? a) )KU3Hb KJIETKU B TMIEPUOJ €€ JETICHUS

0) *KU3Hb KIJIETKHU OT JACTIECHUS /10 CIEAYIOIEro AeeHUs WK 0 CMEPTHU B)

YKU3HB KJIETKU B MEPUOT UHTEP(DA3BI

2. B kakoii u3 ¢a3 MUTO3a IPOUCXOANT YTOJIIICHHE (CITHPATH3AIIISA) XPOMOCOM, HCUe3aeT
STIPBIIIKO, pacmafaercs sjiepHas 000JI0UKa, pacXoAsATCs K MONICaM IIEHTPUOIN U HauyMHAeTCs
dhopMupoBaHHE BEpETCHA JICTICHUS?

a) aHadasze
0) Tenodasze
B) mpodasze
r) MeTadasze

3. B nmpodaze MuTo3a mpouCXoIsT CIASAYIONNEe COOBITHS:

a) ynsoenue JJHK u cunTe3 6e1KxoB TyOyIHMHOB JJIs1 BEpETEHA JICICHUS KICTKH
0) KOHBIOTAIMS] TOMOJIOTHYHBIX XPOMOCOM M KPOCCHHIOBEP

B) KOH/ICHCAIMSI XPOMATHHA U pa3pyIIeHUE sIICPHOM 000I0UKU

r) 00pa3oBaHUE MEPETOPOJIKU MEXKITY TOUSPHUMH KICTKAMH



4. Konbloraiusi roMOJOTUYHBIX XPOMOCOM HAYMHAETCSA
B: a) JISNTOTEHE; 0) 3UTOTEHE;
B) MAXUTEHE;T) AUIUIOTCHE
5. O6pazoBaHKEe XPOMOCOM THUIIA «JIAMIOBBIX IIETOK» HaOII0aeTCs
B: a) JICITOTEHE; 0) 3UTOTCHE;
B) MaXUTEHE;I') AUIUIOTCHE
6. 'MranTU3M MOJUTEHHBIX XPOMOCOM OOYCIIOBIIEH CIICAYIOMUMU TIPUIUHAMHU:
a) OOJIBIIMM KOJIMYECTBOM THCTOHOB, BXOJISAIINX B COCTAaB XpoMaTHHA 0)
MHorokpatHoi perumkanuend JJHK 6e3 mociemyromero pacxoxeHuss XpoMaTu/I B)
BBICOKOU CTETICHBIO KOHJICHCAIIMH XPOMAaTHHA T') OOJIBIITUM KOJIMYECTBOM
IIypUHOBBIX OCHOBaHMi B cocrase JJHK
7. IIpouecc kneTouHo# 1udGepeHIIPOBKH 00€CIICUNBACTCA:
a) yTpaToil YaCTH reHOB
0) n30upaTenbHO aKTUBHOCTHIO TCHOB
B) GYHKIIMOHUPOBAHHEM BCETO F€HOMA
r) yneoenuem konudecta JJHK B knetke
8. Kakue u3 HIKe MEePEYNCICHHBIX MOJ0KEHUN BKIFOUaeT Teopus nuddhepeHnanrsHon
AKTUBHOCTH T'€HOB?
a) KJICTKH MHOTOKJICTOYHBIX OPTaHU3MOB COJICPKAT TOT )K€ TEHOM, YTO M 3UT0Ta
0) HOBBIE KJIETKH 00Pa3yrOTCs IMyTeM JIEIICHUSI MATEPUHCKOM KIIETKU B)
WHAKTUBAIIUS TCHOB SIBIISETCS 0OPAaTUMBIM IIPOIIECCOM
T') B pa3HBIX THMaX KJIETOK MHOTOKJIETOYHOTO OpraHu3Ma (pyHKIIHOHUPYIOT Pa3HbIe TeHbI
1) BCE KHBOE UMEET KJIETOYHOE CTPOCHHE
9. AHTUMHUTOTHYECKOE JICHCTBHE
OKa3bIBAIOT: a) KEHJIOHBI 0) MOMUTIENTHIHBIE
(akTopbl pocTa B) aIbOYMHUHBI ') THCTOHBI
10. '3MeHeHHUS KIIETKH B Pe3yJIbTaTe CTAPCHHSI CBSI3aHBI
C: a) HAKOIUICHHEM B HUX CBOOOHBIX PAIHKAJIOB 0)
HakoruieHneM B JIHK pasnnunbIx myranuii
B) N30BITKOM Oelka B pe3yabTaTe JUIMTETBLHOTO CYIIECTBOBAHUS KIETKU
I') HAKOILJICHUEM B KJIETKE U30BITOYHOTO KOJIMYECTBA JKHUPOB B PE3y/IbTaTe HEMPABUILHOTO MUTAHHS

3aganue 2. YKaKnTe,Kakue U3 CIEAYIOIINX YTBEPKICHNUN IPABUIIbHBIC,a KAKHE—HET.

1. AMHTO3 — OAMH U3 OBICTPBIX U SKOHOMHYHBIX CIIOCOOOB YBETMYEHUSI CHHTETHYECKON

AKTUBHOCTH KJIETOK.

Meiio3 - 3TO OCHOBHOM CIIOCO0 JIeTICHUST TPOKAPHUOTUUECKHUX KIIETOK.

3. Ilpouecc cTaHOBIEHUS CTPYKTYPHOH U (DYHKIIMOHAIBHON CIIEMANIN3aLMU KJIETOK Ha3bIBaeTCs
QG pepeHIIMPOBKOI.

4. llenTpanbHas U nepudepudeckas HEpBHbIE CUCTEMBI COCTOSAT U3 OOHOBJISIIOIIUXCS KJIETOUHBIX
MO YJISALIAMN.

5. Keiinonsl snuepMuca cobaku MOTYT OKa3bIBaTh aHTUMUTOTUYECKOE JIEHCTBHE Ha KIIETKU
COEIMHUTENIbHBIX TKAHEH YEJIOBEKA.

N

3apanue 3. 3aM0JHUTE POMYCKHU B CIEAYIOINX YTBEPKICHUAX.
1. ®a3a kiIeToOYHOro LMKJIA, B XoJe KOTopoil mpoucxomut permkanus JHK, HaszbiBaercs

2. MHUTO3a HAYMHACTCA C BHE3AIMHOI'O pa3aACICHHUA BCEX XpOMOCOM Ha
CCCTPUHCKHNEC XpOMATU/IBI.




N

Ok wWwN B

8.
9.

. Ha HaganpHbIe 3Tanax pa3BUTHA OpraHU3Ma BEAYILYIO POJIb B ONPENEICHUN CyIbObI KIETOK,

HarpaBjeHus ux TudPepeHIpPOBKH UTPaAIOT 0COObIe OCIKU U cBsizaHHBIC ¢ Oenkamu HPHK,
KOTOPBIC HA3BIBAIOTCS

. 3aHp0FpaMMI/IpOBaHHa$I CMEPTH KJICTOK Ha3bIBACTCA .
. Hpel[eJIBHO BO3MOXKHOE YHCJI0 KJICTOUHBIX ASJICHUM Ha3bIBACTCS

6.3. Temnl pedpepaTon
Pazoen 2. 'ucmonozusn

. MopdodyHKIHoHATbHAS] XapaKTEPUCTUKA JIUM(DBHIL.

. Bo3pacTHble H3MEHEHMS KPOBH.

. Ponp T- u B- numMdpounTOB 1 IMMYHOJIOTHYECKHX PEAKLHUAX OpraHn3Ma.

. Tunel reMora061MHOB ¥ (GOPMBI IPUTPOLIUTOB.

. OCHOBHBIE XapaKTEPUCTUKH KJIETOK COEJIMHUTENbHONW TKAHU U KPOBHU B O4are BOCIAJICHMUS;

ydyactue HEUTpopuiioB, IUMOOIUTOB, MOHOLUUTOB, MakpodaroB u ¢udpodbIaCTOB B
BOCIIAJIMTEIPHON M PEMapaTUBHOW PEaKIMAX OpraHu3Ma B OTBET Ha TPaBMY WM BHEIPEHUS
OJTHOPOJTHOTO TeIa.

. MexaHu3M MECTHOM CaMOpETyJIALMY COCIUHNUTEIbHON TKaHU.
. Yyactue Makpo(aroB B peaklUsiX €CTECTBEHHOTO U CIIeU(UIECKOr0o UMMYHUTETA U

3HaYeHHE CeKpeluu MaKkpodaramu TU30COMaIbHBIX (PEPMEHTOB 1 MOHOKHHOB.
OO6m1ast XxapakTeprCTHKa SBOJIOIMOHHON JUHAMUKH MBITIICYHBIX TKAHEH.
MexaHu3M COKpaIlEHUs MBIIIEYHbIX TKaHEH.

10. PocT 1 pereHepanus riiagkoi ¥ MonepevHo-MoI0CaTON MBIIIICUHOW TKaHH.

11
12
13
14
15
16
17
18
19
20

21.

N -

o O1

o

. JAnddepeHnpoBKa HEPBHBIX KJIETOK U HEHPOTTIUH.
. Jlereneparnus u pereHepalysi HEpBHBIX BOJOKOH.
. MHKpOCKOITYECKOE U YIBTPAMUKPOCKOIINYECKOE CTPOCHHE TITMOLUTOB.
. Ctpoenue u paboTa peLenTopos.
. Ctpoenue 1 pyHKIIMOHUPOBAHNE CUHAIICOB.
. IrpbI IO TUCTOJIOTHH.
. 'ucronorus B MKOJIBHOM Kypce OHOJIOTHH.
. MeTozapl TMCTOIOrUH [T UCIIOJIb30BaHUs B 00y4eHUH OMOJIOTHH B ILIKOJIE.
. CTBOJIOBBIE KJIETKH METO/IbI UX U3YUCHHMS.
. OcoGeHHOCTH TEMOII033a Y JKUBOTHBIX M YEJIOBEKA.
3Ha4YeHHe TUCTOJIOIMU B 00y4eHUH OMOJIOTUH B LIKOJIE, JJIsl OPraHU3a[K IPOSKTHON U
UCCIIEI0BATEIbCKON AEATEIbHOCTH.

6.4. TeMbI aHAJIUTHYECKHUX TAOIUI

. CpaBHUTENBbHAS XapaKTEPUCTHUKA SIIUTENNAIBHBIX TKAHEH Y€JI0BEKa U dKUBOTHBIX.
. Mopdo-pyHkunonanpHas xapakTepucTuka (POPMEHHBIX 3JIEMEHTOB KPOBH YEJIOBEKA.
. CpaBHUTeNbHAs XapaKTEPUCTHKA CTPOCHHS U (YHKLIIMOHUPOBAHUS Pa3IMYHbIX BUIOB

MBIIIIEYHON TKaHU.

. CpaBHI/ITCHBHaﬂ XapaKTCPUCTHUKA BOJIOKOH MEKKJICTOYHOI'O BEIICCTBA pLIXJ'IOI\/'I BOJIOKHUCTOM

CO€IUHUTENbHON TKaHU.

. CpaBHI/ITeJ'H)HaSI XapaKTEPUCTHKA MAKOTHBIX U 0E3MAKOTHBIX HCPBHBIX BOJIOKOH.
. CpaBHI/ITCJ'IBHaSI XapaKTCPUCTUKA PA3JIMYHBIX TUIIOB HeﬁpOPHHH.
. CpaBHI/ITeJ'H)HaSI XapaKTEPUCTHUKA PEUCIITOPHBIX HCPBHBIX OKOHYAHWH YenoBeKa M )KUBOTHBIX.

6.5. Borpocs! /151 IPOMEKYTOYHOM aTTecTalluu
Pazoen 1. umonozusn
IMuTosornsa kak Hayka. IIpenqmer u 3a1a4u LIUTOJIOTHH, €€ CBSI3b C IPYTUMHU HAYKAMHU.
Kpatkas uctopus pasBUTHs LIUTOJIOTHH.
Knerounas teopus M. lllneiinena u T. I1IBanna, ee pa3sutue B padotax P.Bupxosa.
OCHOBHBIE NOJIOKEHUS COBPEMEHHON KIIETOYHOU TEOPHUHU.



10.

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.

Knerka — kak anemeHTapHas CTpyKTypHas ¥ QyHKIMOHANbHAS €OUHMLA )KUBOTO. [IBa THma
OpTraHMU3alNY KIETOK: MPOKAPHOTHIECKUNA U 3YKapHOTHUECKUH. VX OTiIHauTensHbIe 0COOCHHOCTH.
CBolicTBa KJIETKU KaK JIEMEHTAapHO! )KUBOW CUCTEMBI: aBTOPET YIS, aBTOPENPOLYKIU,
sBomtorus. O6mas Mopdosiorus 3yKapuoTUIeCKON KIETKH.

DU3UKO-XMMHYECKHE CBOMCTBA [IUTOIIA3MBI.

Crpykrypa 1 QpyHKIIMU OHOJOTHYECKHX MeMOpaH. Mojienun cTpoeHus MeMOpaH.
OcoOeHHOCTH CTPOEHUS U CBOMCTBA JIMMUI0B MeMOpaH. THIIbI MeMOpPaHHBIX OEIKOB.
[Tnazmanemma, ee cTpykrypa u GpyHkuuu. CtpoeHue u GyHKIUN TIIMKOKATUKCa U
KOPTUKAJIBHOT'O CJIOSI.

Tpancnopr BemecTB uepe3 MeMOpany: npoctas nupdysus, odnerdennas tupdysus,
AKTUBHBII TPAHCIOPT, 9K30- U 3HOLUTO3.

Snpo. Ponb saapa B xxu3nu kietku. CTpykTypa uHTepdasHoro sapa. SAnepnas odomaouka, ee
cTpoeHue U (pyHKIHOHATbHOE 3HaueHne. CTpoeHHe SAEPHBIX MOpP.

XUMUYECKUH COCTaB XpOMaTHHA. DyXpOMaTUH U rerepoxpomarut. Mx ¢yHkImonansHoe
3HaueHue. PaKkyIbTaTUBHBINA U KOHCTUTYTUBHBIN rerepoxpomarut. 11010Boi1 XpomaTHH.
YpoBuu komnaktuzanuu JJHK. Xumuueckuii coctaB u GyHKIIMU THCTOHOB.

Crpoenne meradazabix xpomocoM. uddeperurpoBka XpoMocoM 10 JIUHE: HEHTPOMEPA,
BTOpUYHAs MepeTskKKa, TeaoMepa. [lonsTue o kapuorune.

Crpykrypa u GyHKIUY sapeimka. COCTaBHBIC YaCTH SIPHIIIKA: HYKJICOJIOHEMa, aMOp(HBII
MaTpPUKC, SJIPBIIIKOBBIC TPAHYIIBI.

Pu6ocombr. OCOOEHHOCTH CTpOEHUE PUOOCOM MPOKAPHOT M SYKAPHOT. XUMUIECKUN COCTAB
pudocom. Ux poiib B 6nocuuTe3e 6ernka. [lomuprudocoMsl.

['panynsipHas u arpanynaspHasi 9HIO0MIa3MaTHYECKasi CETh, 0COOCHHOCTU CTPOCHUS U
¢bynakuu. Cessp O1IC ¢ npyrumu opraHoniaMu KIETKH.

CrpykTypa 1 GyHKIHU CPepocoM.

CrpykTypa v QyHKUINN TEPOKCHUCOM.

Ctpykrypa 1 (YHKIIUU BaKyOJeil paCTUTENbHBIX KIETOK.

Crpykrypa u ¢pyakuuu Annapata ['onsmpku. Ero cBs3b ¢ ApyruMu opraHouiaMu KJIETKH.
CTpyKkTypa, XUMHUECKUN COCTaB U ()YHKIIUU JIU30COM.

CtpykTypa U QyHKIIMH MUTOXOHIAPHA. MUTOXOHAPUH KaK MOJTyaBTOHOMHBIE OPTaHOM/IbI KJIETKH.
Tunel mactug. XuMUYECKU# COCTaB, CTPYKTypa v pyHKIHU XJIoporuiacToB. CTpyKTypa U
(YHKIIUH XPOMOILIACTOB U JIEHKOIIIACTOB. B3aMMOCBSI3b 3TUX OpTraHOUIOB.
DHI0CUMOMOTHYECKAS! TEOPHS MPOUCXOXKIECHUS TIACTHL U MUTOXOHIPUM.

Hutockener. CTpykTypa U GyHKIIUN MUKPO(DUIAMEHTOB, MUKPOTPYOOUYEK U
MIPOMEXKYTOUHBIX BOJIOKOH.

Lentpuonu, ux yabTpacTpyKTypa, peIUIMKalus, y4acThe B JIeJIeHuE KIeTKku. MI3MeHenune
CTPYKTYpPBI LICHTPUOJIEH B XO€ KIETOYHOTO IUKJIA.

CrtpoeHue U QyHKIIUN PECHUYEK U KTYTUKOB. VX CBSI3b C IEHTPHOISIMH.

MHUTOTHYECKUN VI )KU3HEHHBIN [IUKIT KIETKHA. XapaKTEPUCTUKA U MPOJOJIKATEIIBHOCTh
MepHO0B UHTEPPa3BbI.

buonoruueckuii cMpIc MUTO3a. XapakTepUCTUKA U IPOAOKUTEIHHOCTh (a3 MUTO3a.
OcoO6eHHOCTH aMUTOTUYECKOTO JIeJIeHUE KIETKU. XapaKTepUCTUKA U OMOJIOTHYECKUH CMBICT
aMUTO3a.

DHJopenpoAyKIHs. XapaKTepUCTUKa U OMOIOrHUECKUN CMBICIT.

Meiio3. Cranun merio3a. Konbroraius, KpOCCUHIOBED, PEAYKIUS YHCIa XPOMOCOM.
buonornueckuii cMbIc Melo3a.

CymHocTs mporecca AuddepeHIupoBKu KieTok. Teopus nuddepeHmanbHON aKTHBHOCTH
reroB. OneiThl []. ['eprona mo nepecanake sinep y aMmpuoOmii.

OCHOBHBIE THIIBI KJIETOYHBIX TOMYIISIUHI.

Perynsmus knerounoit nponudeparuu. CBOKWCTBAa U POJIb KEHIIOHOB U MOJTHIETITHIHBIX
(hakTOpOB poCcTa B pEryisiiy Mpolecca pa3sMHOKEHHUS KIETOK. ATIONTO3.

Buonornyeckoe 3HaueHHE U OCOOCHHOCTH CTapEHHSI KIICTKH.
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Paszoen 2. I'ucmonozusn

. HpC,I[MCT N 3aJa4d I'CTOJIOTHH. TeOpI/II/I IMPOUCXOXKIACHUA U (bYHKHI/IOHI/IPOBaHI/IH TKAaHCBBIX

cucteM. [loHSATHE O THCTOJIOTMYECKUX SJeMEHTax (KiIeTkH, Mup(epoHbl, HEKIETOUYHBIC U
HAJKJIETOYHBIE 00pa3oBaHus). MeTOoAbl THCTOJIOTHYECKOTO HcclenaoBanus. Kiaccudukanus
TKaHeW Ha OCHOBE UX CTPOCHHS, (YHKIH, OHTOrCHE3a, CTENEHU OOHOBJICHUS U
HBOJIIOIIMOHHOTO PAa3BUTHS. 3HAYCHHE TUCTOJOTHMH B OOy4eHHWH OHOJOTUU B IIKOJIC, IS
OpraHU3alU TPOEKTHOW U UCCIIEIOBATENBCKON IESITENBHOCTH

. Kpatkuii uctoprueckuii o4epk pa3BUTHS TUCTOJIOTHH.

. OnurenuanbHas TKanb. O0Ias XapaKTepUCTUKA M KIIaCCH(PUKAIIHS.

. CTpoeHue pa3InyHbIX BUJIOB OJHOCIOWHOIO IUTEIHS.

. CTpoeHue pa3nuyHbIX BUJIOB MHOTOCIOWHOTO snutenus. KyTukynspHbie SITUTENNN.

duaoreHe3 AUTEINAIBHBIX TKAHCH.,

. Kenesucrorit anurennii. Knaccudukanms sxenes.

. Tumnsl cekpenuu.

. Pa3BuTHE M perenepanus snuTENMS.

. CoenunurenbHas TkaHb. O0Ias XapaKTEPUCTUKA U KJIACCU(PUKALIMSL.

10. KpoBb u numda.
11. KpoBeTBOpeHHe (remMoI1i033) BO B3pociioM opranusme. OCOOEHHOCTH TeMOII033a Y )KUBOTHBIX

H 4CJIOBCKaA.

12. DMOpHrOHaTBFHOE KPOBETBOPEHHE.

13. Me3zenxuma.

14. KneTku pbIxJIOil cOeAMHUTENbHON TKaHU. VIX XapaKkTepucTUKa.

15. PetukynspHo-3HI0TEINATIbHAS cCcTeMa. B3anMOCBA3b KIIETOK KPOBU M COCTUHUTEIILHON TKAHH.
16. MeXKIIETOYHOE BEIIECTBO COCTMHUTEIHHON TKaHU. AMOP(HOE BEIIECCTBO COCTUHUTEIIBHON

TKaHH. YPOBHI/I OopraHru3allvi KOMIIOHCHTOB MCKKJICTOUYHOTO BEIICCTBA.

17. Ctpoenue, pyHKIIMOHUPOBAHHUE U CPAaBHUTEIbHAS XapaKTEPUCTHKA KOJIJIAar€HOBBIX BOJIOKOH.
18. DnmacTuyeckue u peTUKYISIPHBIE BOJIOKHA.

19. IlnoTHas coeaAUHUTENbHAs TKaHb. | HICTOT€HE3 U pereHeparys.

20. I'ucToreHes puIXJION COCMHUTENBHON TKaHU. Pereneparusi.

21. XKupoBast ¥ peTUKYJsIpHas TKaHb.

22. 'manuuOBBIH Xpsiml. CTpoeHue.

23. DnactuuHbIi Xpsanl. OTInYKe OT THATUHOBOTO. BOJOKHUCTBIHN Xpsii.

24. PazBuTHe XpAIIeBOH TKaH! (XOHIporeHe3). Pereneparnusi.

25. KoctHas TkaHb. CTpoeHHe TpyOOBOJIOKHUCTHOM U MJIACTUHYATON KOCTHOM TKaHHU.

26. Pa3BuTHE KOCTHOH TKaHM (0cTeoreHes). Pereneparusi.

27. Mpiueunas tkanb. Knaccugukanus. CtpoeHue miaakux Mbiiil. Pa3Butue u pereHeparius.

Capkomep, CTpOEHHE U COCTaB COKPATUTEIBHOI0, OTIOPHOTO, TPOPUIECKOT0, CHHTETHYECKOTO
anmnaparoB B CTPYKTYpaxX MBIIIEYHBIX TKaHEH.

28. CTpoeHwHe MOoNepeyHO-TI0I0CATHIX MBIIIIL. TeopHst MBIIIIEYHOTO COKPAIICHHS.

29. Pa3BuTHe U pereHepaius CKeJIeTHON MyCKyIaTyphl.

30. OcoOeHHOCTH CTPOCHHUS CEpACYHON MBI (MHOKapaa). PasButne u pereHeparms.

31. HepBHas TKaHb, €€ XapaKTEPUCTHKA.

32. Heiipon, Buap! HelipoHOB. CrieniduuecKie BKIIIOYCHHS.

33. Heitpornus: knaccubukanus, QyHKINUH, CPABHUTEIbHAS XapaKTEPUCTHKA MHUKPO- 1 MAKPOTJIHH.
34. HepBHble BoIOKHA 1 UX cTpoeHne. CTpOCHHE HEepBa.

35. Crpoenue MexHelpoHaIbHOTO cHHarca. Knaccudukanus cuHamncos.

36. Ctpoenue u Ki1accupUKaIHs pelenTOPHO-HEHPOHATBHBIX CHHATICOB.

37. JlBuratenpHble HEpBHBIE OKOHUaHUS (HelpoaddekropHblie cuHarcel). MoTopHas Oisika.

WMuHuepBanys rnagkoi MblieyHol TkaHU. CEKpEeTOPHbIE OKOHYAHHUS.

38. I'mcronornyeckre KOMIOHEHTHI PEQIICKTOPHON TyTH.
39. PazButue u pereHepalyst HEpBHOI TKaHU.
40. dunoreHes HEPBHOM TKAHU.



41.  T'ucTonorus B MIKOJBHOM Kypce OMOJIOTUH M OTUMITHAJHON MTOATOTOBKE.
42.  Meronbl U3y4eHUs TKaHEH.
43.  CTBOJOBBIE KJIETKU M METOJIBI MX M3Y4CHHS.

7. JlanHble 151 y4éTa ycneBaeMocTH cTy1eHToB B BAPC

Tabnuma 1. 1 Tabiuia MaKkcuMaabHBIX 0aUIOB 11O BUAM y4e€OHOU eITeTbHOCTH.

Jlabopa [pakTu- Camoctost- Astomatuzu- | Jpyrue Buibl Ipomexy
CCMGCTp .HCKHI/II/I TOPHBIC YECKHUEC TCIbHAsA POBaHHOE leeGHoﬁ TOYHAas Hroro
3aHATHA 3aHATHA pa60Ta TECTUPOBAHUEC JACATCIBHOCTH aTTCCTalus
3 12 25 0 18 0 25 20 100
4 12 25 0 18 0 25 20 100
HporpaMMa OI¢CHUBaAHUA yqeﬁﬂoﬁ AeATECJIBbHOCTH CTYICHTA
3 cemecTp
Jlekuunu

[Tocemaemoctsb, ONIpoc, aKTUBHOCTH U JIp. 332 OAUH cemecTp - oT 0 1o 12 6amos.
JlaGopaTopHble 3aHATUSA

VYerHbIl onpoc Ha 3aHATUAX - oT 0 10 25 6aios.
IlpakTH4yeckue 3aHATUSA

He npeaycmoTpensl

CamocrosiTesibHast padoTa

KonTponbaas padora Ne 1 — ot 0 no 9 Gamos

KonTponbnas pabora Ne 2 — ot 0 1o 9 6amios
ABTOMATHU3HPOBAHHOE TECTHUPOBAHME

He npenycmorpeno

JApyrue Buabl yueOHoi nesitesibHOCTH [[cbMEHHBIN

KOHTpPOJIb 3HaHUH — oT 0 70 25 6annon

IIpomexyTounas arrectaums (3xk3amen) — ot 0 g0 20 6a/10B
16-20 6a/1;10B — OTBET Ha «OTIUIHO

11-15 6a/10B — OTBET Ha «XOPOIIIO»

6-10 0a/1710B — OTBET HA «y/I0BJIETBOPUTEIHHO

0-5 6a/110B — HEYZOBIIETBOPUTEIHHBIN OTBET.

TakuM o00pazoMm, MakCHMajibHO BO3MOXKHAs CyMMma OajuioB 3a Bce BHUABI yueOHOU
JEATEILHOCTH CTYJIEHTa 3a TPETHH ceMecTp Mo auciuIuimHe «l{HToJNIOTHS W THCTOJNOTHS
cocrasisteT 100 OasuioB.

Tabmuua 2. 2 Tabnuua mnepecyera IONYYEHHOW CTYJIEHTOM CYMMBI OajIoB I10
mucuuruinHe «LUToNorus 1 THCTONOTUs» B OLIEHKY (9K3aMeEH):

91-100 GayioB OTITUIHOY

71-906am10B «XOpOILIOY

51-706am10B «YAOBJIETBOPUTEIHHO»
0-506am10B «HE yJIOBJICTBOPHTEIHLHOY

IIporpamma oneHuBaHus y4eOHOM AeATEJIbLHOCTH CTYICHTA

4 cemecTp

Jlexknun

[TocemaemocTh, OMPOC, aKTUBHOCTH | JIP. 32 OAUH cemecTp - oT 0 10 12 6amnoB..
JlaGopaTropHble 3aHATHA

YcTHBIN onpoc Ha 3aHATUAX - oT 0 10 25 Ganos.

IIpakTHYecKkne 3aHATHA

He npenycMmoTtpensl

CamocTosiTesbHasi padora

Konrtponsnas padora Ne 1 — ot 0 1o 9 6annos




Konrtponsnas padora Ne 2 — ot 0 10 9 6anios
ABTOMAaTH3HPOBAHHOE TECTUPOBAHHUE
He npenycmorpeno
JApyrue Buabl yueOHoii nesitesibHocTU [TMcbMeHHBIN
KOHTpOJIb 3HaHHUK — OT 0 10 25 GautoB
IIpome:kyTounas arrecrauus (3a4er) — ot 0 10 20 6as10B
16-20 6a1;10B — OTBET Ha «OTIUYHO» / «3aduTeHo» 11-15
0aJUI0B — OTBET Ha «XOpOIIoy / «3auTeHoy» 6-10 6as/10B —
OTBET Ha «Y/IOBJIETBOPUTEIILHOY / «3a4TEHO»
0-5 6a/1710B — HEYIOBJIETBOPUTEIBHBIN OTBET / «HE 3a4TEHOY.
Takum oOpa3zom, MakCHUMaJIbHO BO3MOXKHAsI cymMMa 0aslsioB 3a BCe BUABI yU4eOHON
JESITeTbHOCTH CTYACHTA 3a YeTBEPTHIN ceMecTp 1o aucturuinie cocraisier 100 Gaios.

Tabnuma 2.1 Tabnuna nepecuera NOTyYEHHON CTYIEHTOM CyMMBbI 0AJUIOB MO TUCIUTUINHE
«JuTonorus ¥ TUCTOJNOTHSI» B OLICHKY (3a4eT):

Menee 50 6auioB «HEC 3a4TCHO»

50 0amwoB u 0osee «3a4TEHO»




8. YueOHO-MeTOAMUYECKOEe M HH(POPMALIMOHHOE 00ecniedeHne TUCIUILTUHBI (MOTYJIsl).
a) OCHOBHAs TUMEPaAmypa.:
a) JIMreparypa:

1. KOnakoBa O. U. BBenenue B KJICTOYHYIO OHMOJOTHIO [DIEKTPOHHBIA pecypc]. —
Caparos: [0. n.], 2014. — 88 c. — http://library.sgu.ru, ID=1099. (5 6annoB)
2. Crynenukuna T.M. T'ucromorusi, nurtonoruss u 3MOpuonorus (DIEKTPOHHBIN

pecypce): yuebHoe nocobue / T.M. Crynenukuna, T.A. Beuterxanuna, T.U. Octposckas, W.A.
Crenpmax. — MockBa: OOO «Hayuno-usnarensckuii nentp MH®PA-M»; Munck: OOO «Hosoe
3HaHuey, 2019. — 574 c. ISBN 978-5-16-006767-4: B.11.

3. 3umarkud C.M. ['ucronorusi, utonorus u smopuosnorus (DIEKTPOHHBIA Pecypc):
yaeoHoe nocobue / 3umatkud C.M. - Munc: Beimeitmas mkoina, 2013 - 229 ¢. - ISBN 978-985-06-
2224-2: b.u. (ObC IPRbooks).

4, [utonorus: y4eO.myis CTYyIEHTOB BbICHI. Tpod. oOpa3oBaHUsA, OOYYAIOIIUXCS IO
HamnpasJieHuto moAroT. "Tlemarorndyeckoe oopazoBanue” npodwis "buonorus” / B.A. Bepemaruna.
- Mocksa: U3x. nentp "Axkanemus", 2012. - 176 c.

S. lOnakoBa O.U. KoOHTpOiIbHO-U3MEPUTENIbHBIE MaTepUaibl IO JAUCHUILIMHE
«Knerounas Owuonorus»: [OnexkTpoHHbli pecypc]. - Caparos: [06.u.], 2014. - 51 c. -
http://library.sgu.ru, ID=1101. (5 6amnoB)

0) npoepammuoe obecnevenue u Mnmepuem-pecypcol

1. OC Windows (munensuonnoe [10) niau OC Unix/ Linux (cBo6oanoe I10)

2. MicrosoftOffice (nmunensunonnoe [10) uau OpenOffice, JlibreOffice (cBo6oaH0e T1O)

3. Bpaysepsr! Internet Explorer, Google Chrome, Operaunap. (cBo6oanoe I10O)

4. 3onanpHas HayuHas OuOmmoreka umenu B.A. Aprtucesuu CI'Y umenn H.I.
Yepuslesckoro http:/library.sgu.ru

7. DnexkTponHas oubnmnoreynas cuctema MHOPA-M

8. DiekTpoHHas 6GubaoTeuHas cuctema IOPAWIT

9. DxekTpoHHas GubamoTeunas cucrema AMBYKC

10. DnexTponHas 6ubnamnoreynas cuctema PYKOHT

11. OnextponHas oubnuoteunas cucrema BOOK.ru

12. Hayynas snekrponHas oubnuorexka eLIBRARY

13. Dnexrponnas 6ubimuoreynas cucrtema [PRbooks

14. Dnextponnas 6ubnuoreynas cucrema JIAHD

9. MaTrepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIIMHBI (MOAYJIs1)

VYyeOHble ayauTopuu Jis TPOBENEHUS 3aHATUH, pabodyne MecTa, OCHAllleHHbIE
ayJMOBU3YaJIbHBIMU CPEACTBAMU (MYJbTUMEIUHHBIM JIEMOHCTPALIMOHHBIM KOMILIEKCOM). Jlist
peanu3anuu JaHHOW paboydei MporpaMMbl UCIOIb3YIOTCS ayIUTOpUH (KaOMHETHI), 000pYyJOBaHHbIE
MEJIOBBIMHU JIOCKaMH, ayJIMOBU3yaJIbHBIMU CpeacTBaMu " MYJIbTUMEANMHBIMU
J€MOHCTPAllMOHHBIMUA KoMIulekcamu. JlocTyn cTyaeHToB k MHTepHeT-pecypcaMm obecrieunBaeTcs
3aJI0M OTKPBITOrO A0CTyna Kk MIHTepHeT-pecypcaM B HayuHoi 6ubmuoteke CI'Y.

Bce ykasaHHble TOMEIIEHHS  COOTBETCTBYIOT — JEHCTBYIOIIMM  CAHUTAPHBIM  H
MPOTHBOIMOXKAPHBIM HOPMaM, a TakkKe TPeOOBAaHUSAM TEXHUKU O€30MacCHOCTU M OXpaHbl TPyHa MpU
MIPOBEJICHUH YUeOHBIX, HAYYHO-UCCIIEI0BATENbCKUX U HAYYHO-TIPOM3BOACTBEHHBIX PadoOT.

[To naHHON AMCUMIIIMHE NPEAYCMOTPEHA MPAKTUYECKas! MOArOTOBKA, KOTOpask POBOAUTCS
Ha Oa3e 3oonoruueckoro myses CI'Y um. H.I'. YepHsbimeBckoro, a Tak xe Ha 6a3e «OOmacTHOU
LIEHTpP DKOJIOTUM, KpaeBeneHus U typusma», PI'bHY «Poccuiickuii HaydHO-UCCIEA0BATEIbCKUN U
IIPOEKTHO-TEXHOJOTUYECKUI HMHCTUTYT COPro M KyKypy3b». JUId HpOBENEHUS JUCLUILINHBI
[utonorus u rucrosorusi B 30HaNbHOM Hay4yHoM OubOnuorexke CI'Y mmeercs B HEOOXOIUMOM
KOJIMYECTBE JINTEPATYPA.



[Iporpamma coctaBieHa B cooTBeTcTBUH ¢ TpeboBanusmu ®I'OC BOmo nHanpasieHnio
noarotoBku 44.03.01 — Ilenarornueckoe odpazoBaHue 1 MpodUITIO MOATOTOBKH — brosorus.

ABTOpBI:
3aB. kad. reHeTHKH, 1.0.H., Ipod. = O. U. KOnakoBa
HonenT kadeapsl Mopdonoruu il T. B. IlepeBo3HuKOBa

M OKOJIOT'MH XUBOTHBIX, K. 0. .

[Iporpamma onobpena Ha 3acenanuu kadeapsl renetuku: mporokos Ne 11 ot 09.06. 2023
roja.

[IporpamMma omoOpeHa Ha 3acemanuu Kadeapbl MOPQPOJIOTHU W IKOJOTUU >KHBOTHBIX:
npotokoi Ne 10 or _26.05. 2023 roxa.



