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IHosicHuTEALHAA 3AIIMCKA.

[Ipennaraemslii Kypc npeaHasHaueH i ydamuxes 10 kiacca. B kypce paccmaTtpuBaroTcs
Borpockl  OO1Iel 6MOJIOTHH, KOTOPBIE YIIIYOISIIOT U PAaCIIUPSIIOT 3HAHKUS O CTPOCHUHU KJIETOK M
TKaHel, mojydeHHble B 7-9 kmaccax. B wurtore ¢dopmupyercss Hel0oCTHOE NpEACTaBICHUE O
€IMHCTBE OPraHU3al[M1 BCEX KUBBIX CYILIECTB HA OCHOBE X KJIETOYHOI'O CTPOEHHUSI.

OcHo6Holl yenvlo Kypca SIBISETCS CO3JaHHME YCIOBUH ISl (OPMHUPOBAHUS YMEHUH M
HABBIKOB KOMIUJIEKCHOTO OCMBICIICHHSI 3HAaHUW B OMOJIOTHH, TIOMOIIb YYaIIUMCSI B TIOJITOTOBKE K
noctymwieHutio B BY3s1t u CCY3bI, yIOBICTBOPEHHE WHTEPECOB YUAIIUXCS, YBJICKAIOIIUXCS
IIATOJIOTHEN U TUCTOJIOTHEH.

OcHoBHasi KOHLlENUHS Kypca:

o Komnnexkcuvili noOX00 nNpu U3VHEHUU JHCUBLIX OP2AHUSMO8 HA PA3HLIX VPOBHAX
opeanuzayuu (0m MOJEKVIAPHO2O 00 CUCEMHO-0p2aHH020). BaXXHO TMoKa3aTh, YTO TKaHH H
OpraHbl BCETO HWBOTO TIOCTPOCHBI HA E€IWHOW KIETOYHOM OCHOBE, HMEIoIeld o0mme
(GbyH1aMeHTaJIbHbIE IPU3HAKH U OCOOEHHOCTH;

o CpasnumenvHo-3601104UOHHAs HANpasienHocmy Kypca. IIpu paccMOTpeHUH BOIPOCOB
CTpPOCHUS KJICTKH, TKaHEW W OPraHOB MHOTOKICTOYHBIX JKUBOTHBIX OCHOBHOC BHHMAHHC
yaensiercs: (OPMUPOBAHUIO Y YYAIIMXCS 3BOJIIOUMOHHOTO MBIIUICHUS NPHU W3YYEHUU >KUBOU
MIPUPO/IBI BO BCEX €€ MPOSIBICHUSX;

e Hcnonwv3o6anue camvlx coBpeMeHHbIX MONEKYIAPHO-OUONOSUYECKUX OAHHBIX O CIPOeHUU
U QYHKYUOHUPOBAHUU KIEMOYHLIX U MKAHE8bIX CUCEM JHCUBOMHbLX. ITO TOJpa3yMeBaeT
Xopolee BiaJieHue YYeHHKaMH OCHOBaMH oOOIied OHOJOTHHM, T€HETHKH, TEOPUU HBOJIIOLIUH,
JIpyrux OMOJIOTHYECKUX HAYK;

e DKonocuyeckas HanpagieHHocms Kypca. BaxxHo chopmupoBaTh TBEpAOE YOEKICHHE Y
peosT, uro HebmaronpuaTHele (GakTophl (KaK BHEIIHEH, TaK ¥ BHYTPEHHEH MPUPOJIbI), BKIFOYAs
BpeAHbIE  MPUBBIYKA  (HAPKOTUKH,  QJIKOrojib,  TabakK,  CTPEcChl,  HapYIICHHBIN
MICUXOAMOIIMOHANBHBIN (OH), CEphE3HO CKA3bIBAIOTCS HA COCTOSIHMM OpraHU3Ma, 3aTparuBas
camble TJyOMHHBbIE — MOJIEKYJISIPHO-T€HETUYECKHE — OCHOBBI JICATEIHHOCTU KJIETOK — U 4TO C
MOJA0OHOTO Pojia HAPYIICHUSIMU OOPOTHCS TPYIHO U, TOPOd, HEBO3MOKHO;

e [Ipakxmuueckue 3amwsmus. DTa 4YaCTh Kypca MpelroJiaraeT IMIMPOKOE HUCIOJIb30BAaHUE
WUTIOCTPATUBHOTO MartepHaina (cxembl, ¢oTorpaduu, TabIuIbl) HEMOCPEICTBEHHO HA 3aHATUSX
(0cOOEHHO TpU M3YYEHUH CTPYKTYPHl KJIETKH), a TakkKe H3y4eHHEe MHKPOCKOTHYECKUX
MpernapaToB TKaHEH.

Ils1anupyemble pe3yabTaThbl OCBOCHHUS KYPCAa BHEYPOUYHOM 1eATeIbHOCTH

IInanupyemMsble TUYHOCTHBIE Pe3yJIbTAThI:

—OpHeHTaIMsI 00YJaloLUIUXCsl Ha JOCTH)KEHUE JINYHOTO CYACThs, PeaIn3alliI0 MO3UTUBHBIX
KU3HEHHBIX TNEpPCHEeKTUB, WHHULHUATUBHOCTb, KPEaTUBHOCTh, T'OTOBHOCTb U CIIOCOOHOCTH K
JMYHOCTHOMY CaMOONPEIETICHHIO, CHOCOOHOCTh CTaBUTh LI€TIH U CTPOUTH JKU3HEHHBIE IJIaHbI;

—TOTOBHOCTh M CIIOCOOHOCTH OOecreuyuTh cebe U CBOMM OJM3KUM JIOCTOWHYIO JKU3HB B
IpoIecce CaMOCTOSATEIbHON, TBOPUECKOW U OTBETCTBEHHOM JI€ATEIbHOCTH;

—TOTOBHOCTh M CIOCOOHOCTh OOy4alOmMXCS K CaMOPa3BUTHIO W CAMOBOCHHUTAHUIO B

COOTBETCTBHMH C O6H_[e‘{eJ'IOBequKI/IMI/I OCHHOCTAMM,;
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—MpUHATHE W pealu3alus LEHHOCTeH 3I0poBOro M Oe3omacHOro oOpas3a >KU3HH,
Oepe’KHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHWE K COOCTBEHHOMY (pu3nueckoMy u
MICUXOJIOTUYECKOMY 3/10POBBIO;

—HETPUATHE BPEIHBIX MPUBBIYCK: KYPEHUs, YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTHUKOB;

—HpPAaBCTBEHHOE CO3HAaHHE W I[IOBEJCHHE HA OCHOBE YCBOGHHS OOIIEYeTOBEYECKUX
[IEHHOCTEH, TOTOBHOCTH U CIIOCOOHOCTH BECTH JHAJIOT C JPYTUMH JIIOABMH, IOCTUTATh B HEM
B3aMMOIIOHUMAaHWUS, HAXOUTh OOIIHE [EH U COTPYIHUYATE I UX TOCTHKCHUS;

—TpPUHATHE  TYMaHUCTUYECKMX  LEHHOCTEH,  OCO3HAaHHOE,  YBAXHUTEIbHOE U
T00pOosKenaTeIbHOE OTHOIIEHUE K IPYrOMY YEIOBEKY, €ro MHEHHIO, MUPOBO33PEHHIO;

—CIIOCOOHOCTH K COTIEPEKUBAHHIO M (POPMUPOBAHUE MO3UTHBHOTO OTHOIIEHHS K JIOJISIM, B
TOM YHCJIE K JIUI[aM C OTPaHUICHHBIMHU BO3MOYKHOCTSIMH 3/I0POBBSI;

—pa3BUTHE KOMIIETEHIIMA  COTPYAHWYECTBA CO CBEPCTHHKAMH, B3pPOCIBIMH B
00pa30BaTeNIbHOM, 00IIECTBEHHO MOJIE3HOW, y4eOHO-UCCIIE0BATENbCKOM, MPOEKTHOW U JPYTrUX
BHJIAX JCSATCILHOCTH;

—MHpOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BHTHS  HAYKH,
3HaYMMOCTH HayKH, TOTOBHOCTh K HayYHO-TEXHUYECKOMY TBOPYECTBY, BIIAJICHUE JOCTOBEPHOM
nHpopManeld O MepeIOBBIX JOCTHIKEHUSIX M OTKPBITUSIX MHUPOBOW M OTCUYCCTBEHHOW HAYKH,
3aWHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPOWCTBE MUpPa 1 OOIIECTBA,

—TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHWIO, B TOM 4YHCIIE CaMOOOpa3oBaHUIO, Ha
MPOTSDKEHUH BCEH JKWU3HHW; CO3HATENbHOE OTHONIICHHWE K HEMPEepPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICITHON MPO(HeCCHOHATBHON B 00IIECTBEHHOM NeITeIbHOCTH;

—O0CO3HaHHBIN BBIOOD Oymymiel mpodeccuu Kak MyTh U CIOCO0 peanu3anuu COOCTBEHHBIX
KU3HEHHBIX TUIaHOB.

I[Inanupyembie MeTanpeaMeTHbIE Pe3yJabTAThI:

MertanpeameTHble pe3yiabTaTbl OCBOEHHS MPOrpaMMbl IPEICTABICHBI TpPeMs TpyMHIaMH
YHUBEpCaIbHBIX yueOHbIX nerctBuid (YVY /).

1. PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIe IeiiCTBUS:

—CaMOCTOSITENIbHO OTPEeNATh 1LeNd, 3aJaBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPHIM
MO>KHO OIPEAETUTH, YTO LEb IOCTUTHYTA;

—OIICHUBATh BO3MOJKHBIE MOCIEACTBHS JOCTHKEHHS MTOCTABIEHHON IIeJId B JESTEIbHOCTH,
CcOOCTBEHHOM JKMU3HU M KU3HHU OKPYXKAIOUIUX JIFOJICH, OCHOBBIBAsICh HA COOOPaXEHUSIX ITHUKU U
MOpau;

—CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaI[UsX;

—OIICHMBAaTh PECypCchl, B TOM 4YHCIE BpeMs M Jpyrue HeMaTepuajabHble PecypcChl,
HE0OXO0IUMBIE [T TOCTHXKEHUS TIOCTABJICHHOH 1EIH;

—BbIOMpaTh TYTh JOCTIDKEHUS LENH, IJaHUPOBaTh pEIIeHHWE MOCTAaBIEHHBIX 3ajad,
ONTUMM3HPYS MaTepHAlIbHbIE U HEMaTepHalbHbIEC 3aTPaThI;

—Opranu3oBbIBaTh 3(PPEKTUBHBIM TOUCK PECypcoB, HEOOXOIUMBIX Ui JOCTHKEHHUS
MOCTABJICHHOW 11€TIH;

—COTIOCTABJISTh MOJTYUYEHHBIN pe3ynbTaT AeATeIbHOCTH C TIOCTABICHHON 3apaHee LEeTbIO.

2. Tlo3HaBaTe/IbHbIE YHHBePCcAJIbHbIE YUeOHbIe AeilicTBHUS:

—MCKaTh U HaXOJUTh 000O0IIEHHBIE CIOCOOBI PEIICHUs 3a/1a4, B TOM YHUCIIE, OCYIIECTBISATh
pa3BepHYThII WHGOPMALMOHHBIA TOWCK W CTaBUTh HA €ro OCHOBE HOBBIE (y4eOHBIE U
MO3HABATENbHbIE) 33/1a4H;



—KPUTHYECKHA OICHUBATh M HMHTEPIPETUPOBATh HWH(AOPMAIMIO C PAa3HBIX TO3UIIHA,
pacmno3HaBaTh U (PUKCHPOBATH MPOTHUBOPEYHS B MHYOPMAIIMOHHBIX HCTOYHHUKAX;

—HCIIOJIb30BATh PA3JIMYHbIE MOJIEIBbHO-CXEMAaTUUECKUE CPEACTBA Uil NPEACTABICHHS
CYLIECTBEHHBIX CBSI3€M W  OTHOLICHUH, a TaKXe€ MPOTUBOPEUYUN, BBIABICHHBIX B
WH()OPMAMOHHBIX HCTOYHHUKAX;

—HaXOJUTh U MPUBOJUTh KPUTUYECKHE aPTYMEHTBI B OTHOLICHHH JEHCTBUU U CYXICHHI
JPYyroro; CHOKOWMHO M pPa3yMHO OTHOCUTBCS K KPUTUYECKMM 3aMEUYAHUSM B OTHOILLICHUU
COOCTBEHHOTO CYXKJICHUS, pACCMaTPHUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

—BBIXOJIUTh 32 PaMKH y4eOHOTO MpeaMeTa W OCYIIECTBIIATH IEJICHAIIPABICHHBIM MOUCK
BO3MOJKHOCTEH ISl IIMPOKOTO TIEPEHOCA CPEJICTB M CIIOCOOOB JICUCTBUS;

—BBICTPaNBATh UHIMBHUAYAJIbHYIO 00pa30BaTENbHYIO TPAEKTOPHUIO, YUUTHIBASI OTPAaHUYCHHS
CO CTOPOHBI JIPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYECHHUS;

—HWMETb TPEJICTABIICHUE O MOJICKYISIPHO-OUOJOTHUYECKUX OCHOBAX BAKHEHIIIMX MPOIECCOB
HAILIETO OPraHu3Ma;

- YMETh BBISABJISITH PUYUHHO-CJICJICTBEHHBIC CBA3M MEXITY OMOJOTHUYECKUMH MPOIleccaMu
OpraHusma.

3. KomMyHukaTuBHbIE YHMBepcaJIbHbIe YUeOHbIe AeliCTBHUS:

—OCYILECTBIATH JIEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU,
nmoaoupaTh  MApTHEPOB I JEJIOBOM  KOMMYHUKAIIMM  HMCXOAS W3  COOOpaKeHHA
PE3yJIBTATUBHOCTH B3aUMO/JICHCTBUS, a HE JINYHBIX CUMITATHI;

—TpU OCYIIECTBICHUH TPYMNIOBON pabOThl OBITh KaK PYKOBOJIWTEIEM, TaK U WICHOM
KOMaH/Ibl B Pa3HbIX POJIIX (T€HEepaTop WJeH, KPUTHK, UCIIOTHUTEINb, BHICTYIAIOIINHN, SKCIIEPT U
T.1.);

—KOOPJIUHHUPOBATH M BBHITIOJHATh pPab0OTy B YCIOBUSAX PEAIBHOT0, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS,

—pa3BepHYTO, JIOTUYHO M TOYHO H3JIaratb CBOI TOYKY 3pEHHUS C HCIOJb30BAHUEM
aZICKBAaTHBIX (YCTHBIX U MMMCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

—pacmno3HaBaTh KOH(MIMKTOTCHHBIC CHUTYallMd W MPEJOTBPAIIAaTh KOHQIMKTHI 10 HX
aKTUBHOM (a3bl, BBICTpaWBaTh JCIOBYIH0O M OOpa30BaTElIbHYI0 KOMMYHHKAIIUIO, H30eras
JINYHOCTHBIX OIEHOYHBIX CYXKICHUMN.

Conep:kanmne Kypca BHEYPOUHOIi 1eITeJILHOCTH

Yacrs 1. O0mas uurosorus (0nosorus Kietkn) — 20 yacon

Tema 1. Beeoenue 6 ouonozuro knemku (1 uac)

OCHOBBI ITUTOJIOTHH. 337291 COBPEMEHHOM ITUTOJIOTHH.

Knerounass Teopuss — OCHOBHOM 3aKOH CTPOCHHsI J>KMBBIX OpPraHuU3MOB. 3aciyra
OTEUECTBEHHBIX OHOJIOTOB B 3alllUTe OCHOBHBIX TMOJOKEHUH KIIeTO4YHOU Teopuu. Pabota ¢
MHUKPOCKOTIOM ¥ MHKpPOIIpernapaTamH.

Jlabopamopnas paboma Nel: « Yempoiicmeo mukpockona»

Tema 2. Obwuii nnan cmpoenus Kiemok Hcueblx op2anuzmos (2 uaca)

[IpokapuoTsl M dykapuoThl. CxoAcTBO U paznuuusa. JKWBOTHas U pacTHTEIbHas
SyKapuOTHYECKas KJIeTKa. Teopuu MporCXOKICHHS SYKAPUOTHIECKOU KIIETKH.

Jlabopamopunasa paboma Ne2: « OcobenHocmu cmpoeHuss KiemoK 3yKapuom u
NPOKAPUOM »



Tema 3. OcHnoenble KOMNOHEHMbL U OP2AHOUOBL K1eMOK (8 Yacos)

MeMOpana u HaAMeMOPAHHBII KOMILJIEKC.

MemOpana u HagMeMOpaHHbIH KomIuiekc. CoBpeMeHHasi MOJIENIb CTPOCHUS KIICTOYHOM
MeMOpaHbl. YHUBEPCAIbHBIM XapakTep CTPOCHUsT MeMOpaHbl BCeX KIETOK. MemOpaHHbIE
opraHouzpl Kierok. CocTaB, 3Hau€HHUE B JKU3HU KIETOK M OpraHu3Ma HaJMeMOpaHHOTO
KOMILJIEKCA.

Jlabopamopnas paboma Ne3: « Ilnazmonus u 0eniazmonus 6 Kiemrax KOHCUYbl 1yKa»

HuTonnasma u opraHouabl.

Hutockener u ero ¢ynkuuu. Llutorumasma m opranoumsl. LluTockener KIETOK — €ro
KOMIIOHEHTHI ¥ ()YHKIIMU B Pa3HBIX THMAaX KJIETOK. MeMOpaHHbIE OPraHOUIbI KIETOK.

Crpoenue opranonioB u ux ¢pyaknuu: I11C, Kommiekc I'osbmku, 1M30COMBI.

MuUTOXOHAPHH U XJIOPOILIACTHI.

Mutoxonpuu u xjoporutactel. CTpoeHue U GyHKIIUU OpraHouaoB. ICTOUYHUKH SHEpPTUH
B kietke. ['erepoTpodsl u aBTOTpOdPsl. OCHOBHBIE 3aKOHBI OMOPHEPTETUKH B KJIETKax. THIIBI
oOMeHa BENIeCTB B KJIETKE. MUTOXOHAPUU — DHEPreTHUECKHE CTAHIMHM KIETKU. THImb
MHUTOXOHJIpUM Hu ux crpoeHue. CoBpemeHHas cxema cuHTe3a AT®. XiopomnacTel u
(doTocuHTE3.

Pudocomebl. Cunres Oeska.

PuGocomel. Cunre3 Genka. Tumsl U CTPYKTypbl pubocoM Mpo - U 3ykapuoT. OCHOBHbBIE
JTanbl CHHTE3a 0eKa B YKapHOTUYECKOH KIIETKE.

Tema 4. Aoepuwvtit annapam u penpodykuyus Kiemok (5 uacos).

Snpo sykapuoTHUYECKOU KIETKH U HYKJI€OUl TPoKapuoT. Sapo. Ero ctpoenue u 3HaueHune
B kietke. [lonstue o xpomarune. CTpyKTypa XpoOMOCOM. SIZIPBIIIKO — €ro CTPOCHHE U (DYHKIIUH.

KusHeHHbI 1uka KieTkd. [loHsATME O >KM3HEHHOM LHKJIE KJIETOK — €ro IMepHOJBbI.
Penponykums (pasmuosxenue) kinerok. Perumkarus JIHK — BakHeHmid STamn >KM3HU KIIETOK.

Muto3 u  Melo3. Mwuro3 — ero Ouojoruueckoe 3HaueHue. Melo3 — OCHOBa
TFeHOTUIINYECKOW, HHIUBUAYAIbHON, KOMOMHATUBHON M3MEHYMBOCTU. brosoruueckoe 3HaueHue
Meno3a.

Teopust “cTBOJIOBBIX KIETOK . lloHsATHE O “CTBOJIOBBIX™ KJETKax. Teopus ‘“‘CTBOJIOBBIX
KJIETOK — TIPOPBIB B COBpEMEHHOW Ouojiornu u MmemunuHe. CTtapeHue KieTok. Pak — camoe
omnacHoe 3a00JeBaHKe YEIOBEKA U APYTUX KUBBIX CYLIECTB.

Jlabopamopnas paboma Ned: « Mumo3 6 Kiemkax KOpewKa JyKay

Tema 5.Bupycwt Kak nexkiemounan popma sncusznu. (2 uaca)

Bupychl kak HeknerouHas (opma xu3zHu. CTpoeHue BUPYCOB M MX THUMBI. JKU3HEHHBIN
UK BUpYCOB. [IpoOrembl 60pHObI C BUPYCHBIMU HH(EKITUSIMU.

Bupyc CIIMJIA, renerura- omnacHOCTb U CIOCOObI nepenadn. JloCcTHKeHns: COBPEMEHHOM
MEIUIMHBL. BakinHanus: JOCTHKEHUS U TPOOIIEMBI.

Tema 6. Inemenmot namonozuu Knemku.(2 uaca)

Bpennble mpUBBIUKM M HMX BO3JCHCTBHE Ha CTPYKTYpy M (yHKIMU KieTok. BrusHue
BPEAHBIX MPUBBIYEK (AJTKOTOJsI, HAPKOTUKH, KypeHHE, TOKCHUYHBIC BEIIeCTBA) HA OPraHU3M M
KIeTKy B 4YacTHOCTH. OOpaTuMmble UM HeoOpaTHMble MOBpEXIEHUS KieToK. Kierouneie u
MOJIEKYJIIPHBIE MEXaHU3MbI TOBPEKIAOILIETO ICUCTBUS Ha KIETKH.

Yacty II. CpaBHuTeqbHasi (IBOJIONUMOHHAS) THUCTOJOTHSA — Yy4YeHHMe O TKaHAX
MHOT'OKJI€TOYHbIX OPraHu3MoB — 14 yacos.

Tema 7. Ilonamue 0 mKauAXx MHOZOKIEmMOUHbIX Op2anu3mos (1 uac).



TkaHu MHOTOKIIETOUHBIX OpraHu3moB. OmpeneneHue TKaHu. Kiaccupukanus TKaHEH.
[IpoucxoxaeHue TKaHEeW B HBOJIIOIUKA MHOTOKJIETOYHBIX >KHUBOTHBIX WU Pa3BUTHE TKaHEH B
IIPOLIECCE UHAMBUIyalbHOTO PAa3BUTHSI OpraHU3Ma (OHTOI'EHE3E).

Tema 8. Inumenuanvnvie mxanu (2 uaca).

[TokpoBHBIE TKaHU TMO3BOHOYHBIX M OECHMO3BOHOYHBIX >KUBOTHBIX. [IOKpOBHBIE TKaHWU.
Onau GyHKIMEM — pasHbie perieHus. Kumeunsie snuTenuu. THITBI MUAMECBAPEHUS B KUBOTHOM
MHPE — BHYTPUKIIETOYHOE U TIOJIOCTHOE.

Ipakmuyeckasn paboma Nel: « M3yuenue snumenuanbHuix mKaHeu»

Tema 9. Mviuieunvie mxkanu (2 uaca).

Merieunbie TKaHW. THUMBI MBIIMIEYHBIX TKAaHEH Yy TMO3BOHOYHBIX U OECIIO3BOHOYHBIX
YKUBOTHBIX (COMaTUYECKHUE TOTIEPEYHO-TIONIOCATHIE U KOCBIE, CEP/ICYHBIE TIOTIEPEYHO-TI0JIOCATHIC,
TJIaJIKHE).

Ilpakmuueckas paboma Ne2: «H3yuenue mvluteynvlx mxaneu»

Tema 10. Tkanu enympenneii cpeowt (coeOunumenvHas mkans) (5 uacoe).

OnopHo-MexaHudeckne TkKaHu. OMOpHO-MEXaHWYEeCKHE TKaHU (COCIUHUTENbHAs TKaHb,
XpAIIl, KOCTHASI TKAHB).

Tpoduuecko-3amuTHeie TKaHW. Tpoduuecko-3alIUTHBIE TKaHU (KpOBB, JIUMQOUTHASL
TKaHb, COCIMHUTEIIbHAS TKaHb).

KpoBb. Dnements! kpoBu u ee QpyHkuuu. Jlprxanue u kpoBb. MiMmmyHnuter. Bocnanenue u
UMMYHUTET. IMMyHHUTET — MOHATHE 00 OCHOBHBIX THUITAX UMMYyHHUTETa. [IpoTekaHne MMMyHHOU
peaxkuu B OpraHu3Me Mnpu NonagaHuy aHTUreHa. IMMyHUTET U pakTopbl Cpebl.

@daxTopel, BIAMUAIOMINE HAa (QYHKIMOHMPOBAHHUE AaYTOMMMYHHON CHCTEMBI: SKOJOTHS,
BUpYyCHBbIC U UH(peKnoHHbIe 3a0oneBanus. CITN]] — uyma XX Beka — cMepTenpHasi OMacCHOCTh
3TO# 00JIE3HU U TTyTH OOPHOBI C €€ PACTIPOCTPAHCHUEM.

Ilpakmuueckas paboma Ne3: «H3yuenue coeOuHumenvbHulX mraHeu »

Ipakmuueckas paboma Ne4: «Kpoev u ee snemenmoi»

Tema 11. Tkanu nepenoit cucmemul (4 uaca).

HepBnas cuctema, ee cTpykTypa U 3HauU€HUE Ui OpraHnu3Ma. 3HaueHHe HEPBHON CHCTEMBI
KaK TJIaBHOM HHTErpUPYIONICH CHUCTEMBbl HAIEro OpraHu3Ma. DJIEMEHThl HEPBHOM TKaHU —
HEWPOHBI U riauanbHble KIeTKU. CuHanc. MeXHEeHpOHHOE B3aMMOJECHCTBUE —CHHAICHI. THIIbI
CHHAICOB, CTPYKTYpa U MOJIEKYJSIPHbIE OCHOBBI MEpeAayd HEPBHBIX UMMYNbcOB. [nus. [mus-
BA)KHBIM KOMIIOHEHT HEPBHOM CHUCTEMBl. YdYacTHE€ TIUU B 0Opa3oBaHMU 000JI0YEK HEPBHBIX
BOJIOKOH, B OOMEHHBIX Ipolieccax U paboTe CUHAICOB.

Perenepanus B HepBHOI cucteme. Perenepanusi HepBoB U HEHPOHOB. CTBOJIOBBIE KIIETKH-
UCTOYHUK OOHOBJIeHUS HeiipoHOB. COBpeMEHHas MOJyJbHas KOHIICTIHS CTPOCHHUS HEPBHBIX
LIEHTPOB.

3HaueHHE HBOJIIOIMOHHOTO MOAXO0JAa NPU HM3YYEHHHM KIETOK M TKaHEW >KUBOTHBIX U
yenoBeka. OOmeOnonornieckue 3aKOHOMEPHOCTH, OTKPBIThIE TPH HU3YYEHUH OCHOBHBIX
CTPYKTYp M TPOIIECCOB UBOM MPUPOIBI - OCHOBAa COBPEMEHHOW MOJIEKYISIPHOW OMOJIOTUH U
MEJIULIUHBI.

Ipaxmuueckas paboma Ne5: «3yuenue Hep8HOU MKaAHU»



TemaTu4yeckoe IIIAHUPOBAHUE

Tema KouunuectBo
4acoB

Yacrse 1. O0mas uuronorus (0H0J0rus KIeTKH) 20
Tema 1. Beeoenue ¢ 6uonocuro Kiemku 1
Tema 2. O6wuit nnan cmpoenus Kiemok Heueovlx 2
OP2aHU3IMO08
Tema 3. OcHosnbie KOMROHEHMbL U OP2AHOUOBL K/1EMOK 8
MewMmOpaHna 1 HaiMeMOpaHHBIN KOMILJIEKC 2
[MuTomiazma u OpraHousl 2
MUTOXOHJIPUH U XJIOPOTLIACTHI 3
Pubocomel. Cunre3 Oemka 1
Tema 4. Aoepnvlit annapam u penpooyKuus Kiemokx 5
Tema 5.Bupycwel kak nekniemounasn gpopma Hcu3nu 2
Tema 6. dnemenmuvt namonozuu Kiemku 2
Yacts II. CpaBHuTeibHAs (3BOJIONNOHHAS) THCTOJIOTUSA 14
— yueHHe 0 TKAHSIX MHOTOKJIETOYHbIX OPTaHU3MOB
Tema 7. llonamue 0 mKAHAX MHO20K1EMOUYHbBIX 1
0p2aHU3IMO08
Tema 8. dnumenuanvnvie mxanu 2
Tema 9. Mviueunvie mxkanu 2
Tema 10. Tkanu enympenneii cpeovt (coeOuHumebHaA 5
MKAaHb)
Tema 11. Tkanu nepenoit cucmemol 4
Bcezo 34

KasiengapHo — TeMaTH4yecKoe IJIAHMPOBAHHME KypPca BHEYPOYHOI
neareanHocTH «buosorus B geraaax» 10 kiaace

Ne Tema 3aHsaTHSA Koauvec | Jatamo | Jdara
n/n TBO IUIAHY (pakTnuec
4acos KM

6




Yacrs 1. O0mas uurosnorus (0uoJiorus kjiaerku) — 20 yacos
Tema 1. Beeoernue 6 ouonozuro kiemku (1 uac)

1. OCHOBBI IUTOJIOTHH. 3a/1a4l COBPEMEHHOMI 1
nurosioruu. Jlabopamoprnas paboma Nel: «
Vempoiicmeo mukpockonay

Tema 2. O6wuit nnan cmpoenus Kiemok HCuewvlx op2anumos (2 uaca)

2. [IpoxapuoTsI M 5yKapUOTHI. 1

3. Jlabopamopnas paboma No2: « Ocobennocmu 1
CMPOEHUsL KIeMOK IYKAPUOM U NPOKAPUOM »

Tema 3. Ocnosnvie KOMROHEHMbL U OP2AHOUOBL KI1emoK (8 uacos)

Mem0Opana u HaaMeMOpaHHbI KOMILIEKC (2 yaca)

4. MembpaHa 1 HaIMEMOpPaHHBII KOMILJIEKC. 1

S. Jlabopamopnuas paboma Ne3: « Ilnazmonus u 1
0enia3monu3 8 KIemKax KO#CUybl 1yKa»

MuTomiasma u opranonsl (2 yaca)

6. [utockener u ero GyHKIIHH. 1

7. MemOpaHHBIE OpPraHOU/ b KJIETOK 1

MuTOXOHAPUM U XJIOpPOILIACTHI (3 yaca)

8. MUTOXOHIPUU U XJIOPOILIACTBHI. 1

9. OcHoBHBIE 3aKOHBI OMOHEPTEeTUKU B KIIETKaX. 1

10. MUTOXOHIPUU — SHEPTETUUECKHUE CTAHIINY KIETKH. 1

Pub6ocombl. Cunre3 6eika (1 yac)

11. ‘ PuGocomel. Cunres Oenka. | 1 |

Tema 4. Aoepnuiit annapam u penpooykuyusa Kiemoxk (5 uacos)

12. SAnpo syKapuOTUYECKOW KIIETKU U HYKIJICOU] 1
MIPOKAPHUOT.

13. JKW3HEHHBIN UK KJIETKH. 1

14. Murto3 u Meinos. 1

15. Teopus “CTBOJIOBBIX KJIETOK . 1

16. Jlabopamopnas paboma Ned: « Mumo3 6 knemxax 1

Kopewika JIyKa»

Tema 5.Bupycel kak neknemounasn gpopma ncusnu (2 uaca)

17. Bupycsl kak HekneTouHas popma KHU3HH. 1

18. IIpo6nembl 60pbOBI C BUPYCHBIMHU MH(DEKLUAMHU. 1

Tema 6. Inemenmot namonozuu kiemku.(2 uaca)

19. Bpenubie npUBBIUKY U UX BO3JEHCTBHUE HA 1
CTPYKTYPY U (DYHKLIHHU KIETOK.

20. OO6patuMble 1 HEOOpATUMBbIE TOBPEXKICHUS KIIETOK. 1

Yacrs I1. CpaBHuTeIBbHAS (3BOJTIOIMOHHANA) TUCTOJIOTHS — YYeHHE 0 TKAHAX
MHOT'OKJIETOYHBIX OPraHu3smMoB — 14 yacos




Tema 7. llonamue 0 mKanax MHO20K1emoOuHbIX opeanusmos (1 uac)

21. ‘ TKaHM MHOTOKJIETOYHBIX OPTaHU3MOB. ‘ 1 ‘ ‘

Tema 8. Inumenuanvuvie mxanu (2 uaca)

22. [ToxkpoBHBIE TKaHU ITO3BOHOYHBIX U 1
0€CT03BOHOYHBIX JKHBOTHBIX.

23. Ipaxmuuecxas paboma Nel: «H3zyuenue 1
INUMENUATLHBIX MKAHEIL»

Tema 9. Mviueunvie mxanu (2 uaca)

24. MeliieyHbIe TKaHH. 1
25. Ilpakmuueckas paboma No2: « 3yuenue mvluieynvix 1
mKamneu»
Tema 10. Tkanu enympenneit cpeowvt (coeOunumenvhas mxkamns) (5 uacos)
26. OnopHO-MeXaHWYECKHUE TKaHH. 1
27. Tpoduuecko-3ammTHbIC TKaHU. [Ipakmuueckas 1

paboma Ne3: «H3yuenue coeOunHumenbHwix

mKaneu»

28. KpoBs. Ilpakmuueckas paboma Ne4: «Kpoewv u ee 1
1eMeHMbLY)

29. Nmmynurer. 1

30. NMMmyHuTeT U akTOphI Cpebl. 1

Tema 11. Tkanu nepsnoit cucmemst (4 uaca)

31. HepBHas cuctema, ee CTpyKTypa U 3HAUYECHUE IS 1
opraHusma.

32. Cumnarnc. I'mus. Ilpaxmuueckasa paboma Ne5: 1
«H3yyenue HepgHOU MKAHU»

33. Perenepanus B HEpBHOU cUCTEME. 1

34. Utorosoe 3anarue: «3Ha4eHNE SBOIIOIIMOHHOTO 1

moaxoda Impu M3y4€HUU KIIETOK U TKaHEH >KUBOTHBIX
1 4CJI0BCKa»

Bcero 34




KasengapHo — TemaTu4eckoe IVIAHUPOBaAHUE Kypca BHEYPOYHOM

JACATCJIBbHOCTH «buojorus B JACTAIAX»

10 kiaace

No Tema 3ausarus
n/n

Jara

Yacrse 1. O0mas uurosnorus (0uosorus Kierku) — 20 yacon
Tema 1. Beeoernue ¢ ouonozuro knemku (1 uac)

1. OCHOBBI ITUTOJIOTUH. 3a7a4X COBPEMEHHOM ITUTOJIOTUH. JlabopamopHast
paboma Nel: « Yempoiicmeo muxpockonay

Tema 2. O6wguit nnan cmpoenus Kiemok HCugvlx op2anuzmos (2 uaca)

2. [IpoxapuoTsI M SyKaprOTHI.
3. Jlabopamopuas paboma Ne2: « OcoberHocmu cmpoeHus Kiemox dVKapuom u
npoKapuomy

Tema 3. Ocnosnvie KOMROHEHMbL U OP2AHOUOBL K1emoK (8 uacoe)

MeMOpana 1 HaAMeMOpPaHHBII KOMILIEKC (2 4yaca)

4. MembpaHa 1 HaIMeMOpPaHHBII KOMILJIEKC.

S. Jlabopamopuas paboma Ne3: « [Inazmonus u 0eniasmonus 8 Kiemrax KOHcuybl
JyKa»

uTomiasma u opranounasl (2 yaca)

6. HuTockener u ero GyHKIHHU.

7. MemOpaHHbIe OpraHOUIbI KIIETOK

MuTOXOHAPUM U XJIOPOILIACTHI (3 Yaca)

8. MUTOXOHIpUU U XJIOPOILIACTBHI.

9. OcHoBHbBIE 3aKOHBI OMOHEPTEeTUKU B KIIETKaX.

10. MUTOXOHIPUU — SHEPTETUUECKHUE CTAHIINU KIETKH.

Pub6ocombl. Cunre3 Oesika (1 yac)

11. ‘ Pu6ocomsl. CunTe3 Oeka.

Tema 4. Aoepnuliit annapam u penpooykuyus Kiemok (5 uacos)

12. Snpo 2yKapuoTHYECKON KIETKU U HYKJI€OU] IIPOKAPHOT.

13. JKn3HEHHBIN IHUKIT KIETKU.

14. Mmurto3 u Menos.

15. Teopus “cTBOJOBBIX KIETOK .

16. Jlabopamopnas paboma Ne4: « Mumos 6 kniemkax Kopewka nyKa»

Tema 5.Bupycel kak nexkiemounasn popma xcusnu (2 uaca)

17. Bupycsl kak HekneTouHas popma KHU3HH.

18. [Ipo6nembl 60pbOBI C BUPYCHBIMHU MH(EKLIUAMHU.

Tema 6. Inemenmol namonozuu Kiemku.(2 uaca)

19. ‘ Bpennbie npuUBBIUKY U UX BO3JICHCTBHE HA CTPYKTYPY U QYHKIIMU KIIETOK.




20.

‘ OOpaTumbie U HEOOPATUMBIE IOBPEKICHUS KIIETOK.

Yacrs I1. CpaBHUTEIbHAS (IBOJTIOLMMOHHAS) TUCTOJOTHS — yY€HHE 0 TKAHAX

MHOTI'

OKJICTOYHBIX OPraHu3mMoB — 14 yacos

Tema 7. Illonamue 0 mKanax MHO20K1emo4YHblX opeanuzmos (1 yac)

21. ‘ TKaHM MHOTOKJIETOYHBIX OPTaHU3MOB. ‘

Tema 8. Inumenuanvuvie mxanu (2 uaca)

22. [TokpoBHbIE TKaHU MTO3BOHOYHBIX U OECTIO3BOHOYHBIX KUBOTHBIX.

23. Ipaxmuueckas paboma Nel: « 3yuenue snumenuanoubix mKaHey

Tema 9. Mviueunvie mxanu (2 uaca)

24. MelieyHbIe TKaH!.

25. Ilpakxmuueckas paboma Ne2: «M3yuenue mvluteyHvlx mKaHeu»

Tema 10. Tkanu enympenneii cpeowt (coeOunumenvhas mkany) (5 uacos)

26. OnopHO-MeXaHWYECKHE TKaHH.

27. Tpoduuecko-3ammTHbIC TKaHU. [Ipakmuueckas paboma Ne3: « U3zyuenue
COCOUHUMENbHBIX MKAHEel»

28. KpoBs. Ilpakmuueckas paboma Ned: «Kpoev u ee snemenmuol»

29. NmMmynuTerT.

30. NMMyHHTET U HAaKTOPHI CpEebl.

Tema 11. Tkanu nepsnoit cucmemst (4 uaca)

31. HepBHas cuctema, ee cTpyKkTypa U 3HaA4E€HHE JUIS1 OPraHU3MA.

32. Cumnarnc. I'mus. Ilpakmuueckasn paboma Ne5: « U3yuenue HepeHOU mKaHu»

33. Perenepanus B HepBHOM cuUCTEME.

34. Hrorosoe 3ansTHE: «3HAYCHUE HBOTIOLMOHHOTO MOAX0/1a TPU NU3yYEHUH

KJIETOK M TKaHEH KUBOTHBIX M YCJIOBEKAY

Bcero

34




Ilpunoscenue 1
1.JIabopaTopHbie padoThl Kk TeMe: «O01mass HUTOJIOTUD)

Jlaboparopnast pabota No 1
YcTpoiicTBO CBETOBOI0 MUKPOCKONA M TEXHHKA MUKP OCKONIMPOBAHMS

Ilens: Ha ocHOBE 3HaHMA yCTPOWCTBA CBETOBOI'O MHUKPOCKOIIA OCBOUTH TEXHUKY
MHKPOCKOIIMPOBAHUS U IPUTOTOBJIEHUS BPEMEHHBIX MTPENAPATOB.

Obopyooeanue: MHUKPOCKOMN, MPEAMETHBIE M TOKPOBHBIE CTEKJIa, IHUIETKH,
CTaKaHYMKHU C BOJIOW, BaTa, MUHIET, HOXKHUIIBI, TETPaib, ab0oM. Tabmuma: cxema
YCTPOICTBAa MUKPOCKOIIA U €r0 YacTei.

Xox padoThlI.

1. PaccMoTpuTe OCHOBHBIC YaCTH MHKPOCKOIA: MEXaHWYECKYI0, ONTUYECKYIO H

OCBETUTEIbHYIO.

Mexanuueckas uacms: ITATUB, TPEAMETHBIN CTOJHMK, TYyOyC, pPEBOJIBBED,
MaKpO- ¥ MUKPOMETPUUCCKUN BUHTHI.

Onmuuyeckas yacmo: OKyJIApbl U 00beKTUBBI. OKYJISp HAXOAUTCS B BEpPXHEH
gacTu TyOyca u oOparieH Kk riaszy. [lo nudpe Ha BepXHEH MOBEPXHOCTU OKYJIspa
MOKHO CYIUTh O KpaTHocTH ero yeemuueHus (7, 10, 15). Ha npoTuBomnoiaoxHoM
cTOpoHEe TyOyca HaWIWUTE BpAIAIOIIYIOCS IJIACTHHY, WU PEBOJIBBEP, B KOTOPOM
UMEIOTCSl TPH THe3/1a JUIsl O0BEKTHBOB (OHM TaKK€ UMEIOT Pa3IUYHYIO0 KPaTHOCTD:
8, 40, 90 — s u3yueHus Hambojee MeIKkux oObekToB). OOIIee yBelUYeHUE
MUKPOCKOIIA PAaBHO YBEJIMYEHUIO OKYJIsipa, YMHOKEHHOMY Ha YBEJIMYECHHUE
00BEKTHUBA.

Ocsemumenvuas wacms. 3€pKano, KoHAeHcop u auadparma. Konmencop
HaXOJUTCA MEXIY 3€pKAJIOM M MPEAMETHBIM CTOJMKOM. OH COCTOUT U3 2-3 JIMH3.
JIns mepeMenieHnsl KOHJIECHCOpa CYIIECTBYET BUHT, PACIOJIOKEHHBIN KIEepeau OT
MHKPO - M MaKpOMETPHYECKOTO BHHTOB. Ilpum omyckaHuum KoHAEHCOpa
OCBEIIIEHHOCTh YMEHBIIIAETCS, ITPY NMOJJHUMAHUHU YBEINUYUBACTCS.

2. CxeMaTH4ecKH 3apuCylTe B allbOOM MHUKPOCKOI U €T0 YaCTH.

Ilpasuna pabomuvt c Mukpockonom.

1. YcraHoBHUTE MUKPOCKOIT IITATHBOM K ceOe, MPEAMETHBIM CTOJIMKOM OT Ce0sl.

2. TloctaBpTe B pabodee MOJNIOKEHUE OOBEKTUB Majoro yBenwdeHus. Korma
00BEKTHB 3aliMET IICHTPUPOBAHHOE IIOJOKEHHUE, B PEBOJIbBEpe cpaboTaeT
YCTPOUCTBO-3aIETIKA (CABIIMIMUTCS JETKUN ETYOK).

3. I'maas B OKyJsIp JIEBBIM TJIa30M, BpPAllalTe 3€PKAJIIO B Pa3HbIX HANPABICHUSX,
MOKa I0JI€ 3peHUs He OYJeT OCBEUIEHO SIPKO U PABHOMEPHO.

4. Tlonoxute HAa MPEIMETHBIM CTOJUK MPUTOTOBJIEHHBIN NpenapaT (IOKPOBHBIM
CTEKJIOM BBEpPX), UTOOBI OOBEKT HAXOJMJICSA B IIEHTPE OTBEPCTHS MPEAMETHOTO
CTOJIMKA.



5. Tloa KOHTpOdEM 3peHUsi MEJJIEHHO OMYCTUTE TyOyC C NMOMOIIbI0O MaKpOBHUHTA,
YTOOBI OOBEKTUB HAXOJIUJICS HA PACCTOSHUM 2 MM OT Ipernapara.

6. CMOTpuTE B OKYJSIp U OJHOBPEMEHHO MEIJIEHHO MOJHUMAaNTE TyOyCc IO Tex
1op, MOKa B IOJIE 3pEHUSI HE MOSBUTCS U300paxkeHue 00bEKTa.

7. dns Toro 4YToOBl TEPEUTH K PACCMOTPEHUI0 OO0BEKTa MpU  OOJIBLIOM
YBEJIMUEHUH MMKPOCKOMA, HEOOXOAMMO OTLUEHTPUPOBATh Ipenapar, T.€.
OMECTUTh OOBEKT B MOJIE 3PEHUS.

8. Bpamas peBosibBep, nepeBeauTe B padodee MOJIOKEHUE OOBEKTHB OOJIBIIOTO
YBEJIHYEHHUS.

9. Onyctute TyOyC MO KOHTPOJIEM TJia3a (CMOTPUTE HE B OKYJISIP, a COOKY) MOYTH
710 TIPUKOCHOBEHUS C MIPEnapaToM.

10.T'nsiast B OKyJsip, MEJUICHHO MOJHUMaidTe TyOyc, MOKa HE TOSBUTCS
U300pakeHue.

11. /1151 ToHKOM (POKYCHPOBKHU HCIIONB3YHTE MUKPOMETPUUYECKUN BHUHT.

12.TIpu 3apucoBke npenapaTa CMOTPUTE B OKYJISIP JIEBBIM IIa30M.

[lepenuiure npaBmia pabOThI MUKPOCKOTIOM B TETpadb Uil Ja0OpPaTOPHBIX
paboT.

Memoouka npuzomoenenusn 6pemeHH020 npenapama.

e Bospmute mpenMeTHoe CTEKIo, JAepkKa ero 3a OOKOBbIE TPaHU, U MOJOKUTE
Ha CTOJL

[TomecTuTe B 1IEHTp cTEKJIa 0OBEKT, HAPUMEP KYCOUKH BaThl.

[TuneTkoii HaHecHuTe HAa OOBEKT OJHY Karllio BOJIBI.

Bo3pmuTe mnokpoBHOE cTekio (00s3aTenbHO 3a OOKOBBIE T'paHH, WHaye
OCTaBUTE OTHEYATKU MaJIbLIEB HA TTOBEPXHOCTH) U MOJIOKUTE €r0 CBEPXY Ha
IPEAMETHOE CTEKJIO.

PaccmoTpuTe TOTOBBINM MUKpOTIIPENApaT MO MUKPOCKOIIOM.

3apucyiiTe B alb0OM, KaK BBIIJIAAUT OOBEKT MOJ MHKPOCKOIIOM IMPH MajoM U
OOJBIIIOM YBEITUYCHUH.

JIabopatopnas pabota No 2
OCo0EeHHOCTH CTPOEHHUS KJETOK IYKAPUOT U MPOKAPUOT

Ilens: Ha ocHOBaHMM W3Yy4YeHUS KIETOK OakTepwil (MPOKApHOT), PACTCHUU U
KUBOTHBIX (PYKapHOT) I[I0Ka3aThb OCHOBHBIE OTJIMYUS B CTPOCHUHU KIIETOK
MPOKAPUOT U HYKApPUOT, a TakKe OOHApPYKUThb OCHOBHBIE YEpPThI CXOJCTBA B
CTPOCHHMM KJIETOK OaKTepuid, pacCTEHUH U >KUBOTHBIX KaK MOKa3aTellb €IUHCTBA
OpraHu3aIuy KUBBIX GOPM.

Obopyooeanue: MUKPOCKOI, TPEAMETHBIE W TOKPOBHBIE CTEKJA, IHUIIETKH,
MAHIETHI, CTAKaHbl C BOJOW, PacTBOp TYIIHM, PacTBOp MHoAa, JIyK pEenyaTbli,



MUKpoIpenapar KICTOK MHOIOKJICTOYHBIX JKUBOTHBIX, KYJIbTYypa 6aKT€pHﬁ,
Ta6J'II/II_[BI CTPOCHUA 6aKTepI/IaHBHBIX, PACTUTCIBHBIX U ) KUBOTHBIX KJICTOK.

Xoxa padoThl.

1. IlpuroroBbTe MUKpPOIIpENApaT KOKULBI JyKa. s 3TOr0 OTAEIUTE OT KycOUYKa
JIyKOBHIIbI MSCUCTYIO YellyiKy. Ha BHYTpEeHHEN CTOpOHE €€ HaXOAUTCs TOHKas
wieHka. CHUMHUTE €€ MUHLETOM U OTPEXbTE HOXKHHUIIAMHU KYCOUEK IUJICHKU
pa3MEPOM HECKOJIBKO KBAJPATHBIX MHJIMMETPOB. Ilonokute Ha mpeIMeTHOE
CTEKJIO, KalHUTE KalelbKy HoJa W HAKPOWTE ITOKPOBHBIM CTEKJIOM.
PaccmoTpuTe ero noj MajabiM U OOJIBIIUM YBEJIIUYEHUEM.

2. PaccmoTtpuTe TOTOBBIM MUKpOIIpenapar KJI€TOK MHOTOKIETOYHOTO KUBOTHOTO.

3. [lpuroroBbTe MUKpompenapar OakTepuaibHOW KyJIbTypbl. [as »TOoro Ha
OpEeIMETHOE CTEKJI0 MOMECTHTE KaIlUIl0 HacTos 0oraroro MHKpodIopoi
(0ObIYHO 3TO HAcTOM Msica, pbIOBI). PaccMmoTpute mpemapar moj MajibiM U
OonpmM  yBenuyeHuem. CrenaiiTe 3apuCOBKH, oOpaiias BHUMaHHME Ha
B3aMMHOE pACIIOJIOKEHUE KIETOK, Ha COOTHOIIEHHUS pa3MepoB, ¢GopMy
OakTepuii. JJo6aBUB B Karullo HACTOS TYIIb, MOXKHO MPUTOTOBUTH HETATUBHBIN
TyIIEBOM TMpemnapar, TOrJa B TOJIe 3PEHUS OTYETIMBO OYIyT BUIHBI
HEOKpAIlIEHHbIE KJIETKU OaKTepuil.

4. CorocTaBbTe YBUIEHHOE C M300pakeHHEeM OOBEKTOB Ha Tabymiax. 3apucyire
KJIETKM B TeTpaasX U o0003HaubT€ BUJIUMBIE B CBETOBOW MUKPOCKOI
OpraHOMJIBI.

5. CpaBaute Mexay cobOod 3Tu kieTkd. OTBETbTE Ha BOIMPOCHI: B UYeM
3aKJIF0YAETCSl CXOJACTBO M pasinuue KiIeToK? KakoBbl MpUYMHBI CXOJCTBA U
pasznuuMs KJIETOK pas3HbIX opranu3MoB? IlomblTaliTech OOBACHHTH, Kak IILIA
ABOTIONHS OaKTEepUi, paCTEHUH U )KUBOTHBIX ?

[IpoBenutre coBMecTHOE OOCyX AeHHE YBHICHHOro. Kakue mnpeanoaoxeHus
KJIETOYHOM TEOPUHU MOKHO TIOJITBEPIUTH PE3yIbTaTaMU MPOBEICHHON PabOThI?

Jlaboparopnas padora Ne 3
Ina3zmon3 U Aemia3Mosn3 B KJIeTKaX KOKUIbI JTyKa

Ieny: CdhopmupoBaTh yMEHHE TPOBOIUTH OMBIT IO TOJYYCHHIO IIA3MOJIU3A,
3aKpenuTh yMEHUs paboTaTb C MHKPOCKOIIOM, MPOBOJAUTh HAOMIOACHUS U
OOBSCHATP MOTYYCHHBIC PE3YIbTATHI.

Oobopyoosanue: MHUKPOCKOI, TMPEIMETHbIE M IMOKPOBHBIE CTEKJA, CTEKIJISHHbBIC
Majg04YKH, CTAKaHBI C BOJIOM, (GUIBTpOBaIbHAST Oymara, pacTBOp NMOBapEHHOMN COJIH,

penyarsii JIyK.

Xox padoThl.



4.

[IpuroroBpTe mpemapar KOXHULBI JIyKa, PAacCMOTPUTE KIETKH  TOJ

MUKpockonoM. OOpatuTe BHUMaHHE Ha PAaCMOJIOXKEHUE IUTOIIA3MbI

OTHOCHUTENBHO KJIETOYHOU 0OO0JIOUKH.

VYaanure ¢ Mukpompemnapara BOJY, NPWIOXKHUB (UIBTPOBAJIbHYIO Oymary K

Kparo IOKPOBHOrO cTekia. HanecuTe Ha mpeIMeTHOE CTEKJIO KaIUIK pPacTBopa

noBapeHHoH conu. Habmronaiite 3a cOCTOSIHUEM LIUTOTIIA3MBI.

OuibTpoBaNbHOM Oymaroi yjaauTe pacTBOp MOBapeHHOM conu. Kamnurte Ha

npeIMeTHOe cTekyio 2-3  kamnu  BoAbl. HaOmiomaiite 3a  cocrosiHueM

LUTOIUIA3MBI.

O0bsicauTe HabmoaeMoe sisfieHue. OTBEThTE Ha BOMPOCHI:

e Kyna nBuranace Boja (B KJIETKM WM M3 HHUX) MPU MOMELIEHWU TKaHU B
pacTtBop coyin?

e YeMm MOXHO OOBSICHUThH TAKOE HAIIPABJICHHUE ABMXKCHHS BOJIbI?

e Kyna paBuramace BOJa IpU MOMEIIEHMM TKaHW B Boay?  Uem 9t0
oOBsicHsaeTCA?

e Kak BbI 1ymaere, 4To MOTJI0 ObI MPOU3OUTHU B KIIETKaX, €CIM Obl UX OCTaBUIIU
B PACTBOPE COJIM HA IJIUTEIBHOE BpeMs?

e MOHO 1M UCIIOJIB30BATh PACTBOP COJM JJISI YHUUTOKEHUS COPHIKOB?

3apucyiiTe B aJIbOOM BCe, UTO BbI BUAEIN HA MUKpPOIIpenapare.

JlaGoparopnas pabota Ne 4
MuTo03 B KJIeTKaX KOpPelKa JIyKa

Ilenv: Ha roToBOM MUKpomperapaTe KOpeEIlKa Jyka YOeAUThCS B HaIUYHM (a3
MHUTOTHYECKOTO JIeJcHUsA. Bo Bpems u3ydeHHs TNpernapata IOJATBEPAUTH CBOU
3HaHUSA 00 ITOM Mpolecce.

Obopyoosanue: MUKPOCKOT, TOTOBBIE MUKPOIIPENapaThl, TAOJIUIA CXEMbl MUTO3a.

Xoxa padoThl.

I.

YcraHoBuTe Tipenapar IOJ, MHUKPOCKONIOM W BHHMATEJIBHO PacCMOTPUTE
KJICTKH.

Haigure nensiiuecst KJIETKU Ha pa3HbIX CTAAUSAX MUTO3A.

KpynHo HapucyiiTe KOHTYphl KJIETOK M 3aT€M pPaCHOJIOKUTE B HHUX
HaAO0I0JaeMbIC CTPYKTYPHI.

Humepghaza. SImpo B KIIETKE OKPYIJIOE, ¢ YETKHUMH TpaHUllaMH. B Hem
BUJIHBI OJHO WJIM JiBa SApbIIIKA. XPOMAaTHH B BHJI€ TJIBIOOK 3amojHsET
KapHoILIa3my.

Ilpogasza. SInpo 3amMeTHO yBEIWYMBAETCS, B HEM HCYE3alOT SAPHITKU. B
KapuoIjia3Me HalJro1aeTcsl Kak Obl KITyOOK, COCTaBICHHBIM U3 TOHKUX HUTEH.



O1o xpomocoMmbl. B koHue mnpodaszbl o0ojouka sAapa paspyliaeTrcs, u
XPOMOCOMBI BBIXOAST B IIUTOILIA3MY.

Memacgpaza. XpoMOCOMBI 3aMETHO YKOPAuMBAIOTCA M  YTOJIIAKOTCA,
OpuoOpeTaroT  BUJ ~ CWIBHO  HW30THYTBIX  MAJTOYKOBUAHBIX  CTPYKTYD.
IToctapaiitech HaUTH KIIETKY, B KOTOPOX XPOMOCOMBI JIEKAT B DKBATOPUATILHOU
MJIOCKOCTH, 00pasys 3Be31y.

Anaghaza. CecTpuHCKHE XpPOMOCOMBI MEPEMENIAlOTCA K MOJtocaM, Mo3TOMY
B KJIETKE MOXKHO YBUJETh (UTYphl, HallOMHUHAIOIIUE JBE 3Be3abpl. OOparute
BHUMaHHE, YTO XPOMOCOMBI UMEIOT BUJ IIMUIbKU. L[eHTpoMepbl HampaBiIeHbI K
MOJIFOCAM, a IJICYH PACXOJSATCS MO YIJIOM APYT K APYTY.

Tenoghaza. Y npOTUBOIONOKHBIX MOJIOCOB KJIETKU BUIHBI PHIXJIble KIYOKH
U3 YaCTUYHO JECHUPAIM30BAHHBIX XPOMOCOM. B IieHTpe KJIETKM HayuHaeT
(dbopMHUpOBATECS TEPETOPOAKA, KOTOpas TOCTENEHHO JEIUT MATEPUHCKYIO
KJIETKY Ha JIBE€ I0YEPHUX.

4. 3apucyiiTe KIETKM Ha pa3IMYHBIX CTAIUsAX MUTO3a U B uHTepdaze. Ha pucynke
JTOJDKHBI OBITh 0003HAYCHBI:
1) uarepdasa (sapo, UTOIIIa3Ma, XPOMATHH);
2) npodaza (XpoMOCOMBI);
3) Meradaza (MaTepUHCKasl 3BE3/1a);
4) anadaza (JjouepHue 3BE3/1bl);
5) Tenodasza (sapa 10YePHUX KIETOK).

OO6cynuTe B rpymnie pe3yiabTaThl J1a0opaTopHOi paboThl. CpaBHUTE ClleTTaHHBIE C
IpernapaToB PUCYHKH CO CXEMOW MUTO3a.

2.JIabopaTopHo-nipakTHYeckne padorbl mno TeMe: «CpaBHHMTeJbHAA
TUCTOJIOTUS — YYeHHE 0 TKAHSIX MHOTOKJIETOYHbIX OPraHNU3M OB

JlaGopatopHo-npakTuueckas padota Ne 1
HN3yuyeHune 3MUTENHAIBHBIX TKAHEH

Iens: Ha roTOBOM MHKpOIIpENapare CpaBHUTh BUAbI SMUTEIMAIBHON TKaHU M
BBIIBUTH CXOJCTBO B HX CTpO€HHMH. BO BpeMs H3y4deHHs] MUKpOIIpenapara
yOenuTbcss B TOM, YTO pa3HbIE THUIIBI SIUTEIHAIBHOW TKaHH HWMEIOT OJTHO
MIPOUCXOXKIECHHUE.

Oobopyoosanue: MUKpOCKOII, TOTOBbIE MUKPOIIPENAPAThl SMUTEIHAIBHBIX TKaHEH,
Ta0IUIBI CO CXEMOM CTPOCHUS SIUTEIUATbHON TKaHU.

Xoxa padoThl.

1. PaccmoTpuTte moa MUKPOCKONOM TOTOBBIE MUKpPOIpENapaThl Pa3JIMYHbIX BUIOB
SMUATEINATHHON TKAHMU.



2. ComocTtaBbT€ YBHUJIEHHOE C U300pakeHHEM OOBEKTOB Ha TalOauuax H
OTIPEJICITNTE TUIT STTUTEIHATILHON TKAHW Ha TOTOBOM MUKpOTIperapare.

3. BapucyiiTe B aib0OM y4yacTOK »SIUTENUATbHOW TKaHHW, YBUJICHHOW TOA
MHUKpPOCKOIIOM, ¥ CXEMAaTHYHOE HW300paKEHHWE JaHHOTO THUIA JIUTEIHS C
TaOIUIIBI.

CnenaiiTe BBIBOJI O CTPOCHUU PA3HBIX TUIOB SMUTEINATIBHON TKAHMU.
OO6cynute B TpyIne OTIMYME TMPOCTHIX DJMUTEIUEB OT CIOXKHBIX M HX
PAcCIIONOKEHHUE B OPTaHU3ME.

JlaboparopHo-npakTuyeckas padora No 2
HN3yuyenue MbIIICYHOU TKAHU

Ieny: Ha roTOBOM MUKPOIIPEINAPATE CPABHUTDH TUIIBI MBIIIIEYHOW TKAHU U BBIIBUTH
OTJIMYUS B CTPOCHUM TJAJKOM M TOINEPEYHO-MOJIOCATOM MBIIIEYHOW TKaHH.
Onpenenuts CBOMCTBA MBIIIEYHON TKAHHU.

Obopyoosanue: MUKPOCKOII, TOTOBbIE MUKPOINpPENapaThl MONEPEYHO-II0JIOCATON U
JIaJIKOM MBIIIEYHOM TKaHU, TAOJUIBI CO CXEMOUM CTPOCHHS MBIIIEYHON TKAHHU.

Xox padoThl.

1. PaccMoTpuTe MO MHUKPOCKOIIOM TOTOBBIE MUKpOIpeEnapaThl Pa3HbIX THUIIOB
MBIIIEYHOU TKaHHU.

2. ComocraBbTe YBUACHHOE C M300paKEHHEM Ha TaOJIUIAX U OMPEAEIUTE THII
MBIIIEYHOW TKAHW Ha TOTOBOM MUKpOIIpENapare.

3. 3apucyiiTe B aib0OM YYacCTOK MBIIMIEYHOW TKaHW, YBUICHHOM 1O
MHUKPOCKOIIOM, M €€ CXeMaTHIHOE N300paKeHHUE C TaOJIHIIBI.

4. Paccmotpute Tabnuiy «CBOMCTBA MBIIIEYHON TKAaHW» W 3aMHUIINTE OCHOBHBIC
CBOMCTBA MBIIIIII,.

Crenaiite BBIBOJ O CBOMCTBAX MBIIIIEYHOU TKAHU.
OO6cynute B TpyIIe, KakKue pa3apakUTEIM — BHEIIHHE M BHYTPECHHHUE — MOTYT
BBI3BIBATh BO30YXKJEHNE U COKPAIIICHHUE MBIIIIII.
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