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IHosicHuTEABLHAA 3AIIMCKA.

[Ipennaraemslil Kypc npeaHasHaueH i ydamuxes 10 kiacca. B kypce paccmaTtpuBaroTcs
Borpockl  OOmIel 6MOJIOTHH, KOTOPBIE YIIIYOISIFOT U PAaCIIUPSIIOT 3HAHKUS O CTPOCHUHU KJIETOK H
TKaHel, mojydeHHble B 7-9 kmaccax. B wurore ¢opmupyercss Hel0CTHOE NpEACTaBICHUE O
€IMHCTBE OPraHU3al[M1 BCEX KUBBIX CYILIECTB HA OCHOBE X KJIETOYHOI'O CTPOEHHUS.

OcHognoll yenvio Kypca SIBISETCS CO3/1aHUE YCIOBHHM a1 (GOpMUPOBaHHUS YMEHMH U
HABBIKOB KOMIUIEKCHOTO OCMBICIICHHSI 3HAaHUW B OMOJIOTHH, TIOMOIIb YYAIIUMCS B TIOJITOTOBKE K
noctymwieHntio B BY3e1t u CCY3b1, yIOBICTBOPEHHE WHTEPECOB YUAIIUXCS, YBJICKAIOIIUXCS
IIATOJIOTHEN U TUCTOJIOTHEH.

OcHoBHasi KOHLENUHS Kypca:

o Komnnexkcuvili noOX00 Npu U3VHEHUU JHCUBLIX OP2AHUSMOS HA PA3HLIX VPOBHSX
opeanuzayuu (0m MOJNEKVIAPHO20 00 CUCEMHO-0p2aHH020). BaXXHO TMoKa3aTh, YTO TKaHH H
OpraHbl BCETO HWBOTO TIOCTPOCHBI HA E€IWHOW KIETOYHOM OCHOBE, HMEIoIeld o0mme
(GbyH1aMeHTaJIbHbIE MPU3HAKH U OCOOEHHOCTH;

o CpasnumenvHo-3601104UOHHAs HANpasienHocmy Kypca. Ilpu paccMOTpeHuH BOIPOCOB
CTpPOCHUS KJICTKH, TKaHEW W OPraHOB MHOTOKJICTOYHBIX JKHBOTHBIX OCHOBHOC BHHMAaHHE
yaensiercs: (OPMUPOBAHUIO Y YYAIIMXCS 3BOJIIOLMOHHOTO MBIIUICHUS NPHU H3YYEHUHU >KUBOMU
MIPUPOJIBI BO BCEX €€ MPOSIBICHUSX;

e Hcnonwv3oeanue camvlx co8peMenHbIX MONEKYIAPHO-OUONO0SUYECKUX OAHHBIX O CIPOeHUU
U QYHKYUOHUPOBAHUU KIEMOYHLIX U MKAHEbIX CUCEeM JHCUBOMHbLX. ITO TOJpa3yMeBaeT
Xopolee BiaJieHue YYeHHKaMH OCHOBaMH oOOIed OHOJOTHM, T€HETUKH, TEOPUU HBOJIIOLIUH,
JIpyrux OMOJIOTHYECKUX HAYK;

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

e [Ipakmuueckue 3awsamus. DTa 4YaCTh Kypca MpelroJiaraeT MIMPOKOE HUCIOJIb30BAaHUE
WUTIOCTPATUBHOTO Marepuaina (cxembl, (oTorpaduu, TabauIbl) HEMOCPEICTBEHHO HA 3aHATUIX
(0cOOEHHO TmpU M3YyYEHUH CTPYKTYPHl KJIETKH), a TakkKe H3y4eHHEe MHKPOCKOTHYECKUX
MpernapaToB TKaHEH.

Ili1anupyembie pe3yabTaThbl OCBOCHHUS KYPCAa BHEYPOUYHOM eATeIbHOCTH

IInanupyemMble TUYHOCTHBIE Pe3yJIbTAThI:

—OpHeHTaIMsl 00YJaroLIUXCsl Ha JOCTH)KEHUE JINYHOTO CYACThs, PeaIn3aliIo MO3UTUBHBIX
KU3HEHHBIX TMEpPCHEeKTUB, WHHULHUATUBHOCTb, KPEaTUBHOCTh, T'OTOBHOCTb U CIIOCOOHOCTH K
JMYHOCTHOMY CaMOONPEAETICHNIO, CHOCOOHOCTh CTaBUTh LIETH U CTPOUTH JKU3HEHHBIE IJIaHbI;

—TOTOBHOCTh M CIIOCOOHOCTH OOecCreuyuTh cebe U CBOMM OJM3KUM JIOCTOWHYIO JKU3HB B
IpoIecce CaMOCTOSATEIbHON, TBOPUECKOW U OTBETCTBEHHOM JIEATEILHOCTH;

—TOTOBHOCTh M CIOCOOHOCTh OOy4alOmMXCS K CaMOPa3BUTHIO W CAMOBOCHHTAHUIO B

COOTBETCTBHH C OGH.IG‘IGHOBG‘ICCKI/IMI/I LICHHOCTSIMU,
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—MpUHATHE W pealu3alus LEHHOCTeH 3I0poBOro M Oe3omacHOro oOpas3a >KU3HH,
Oepe’KHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHWE K COOCTBEHHOMY (pu3HuecKkoMy u
MICUXOJIOTUYECKOMY 3/10POBBIO;

—HETPUATHE BPEIHBIX MIPUBBIYCK: KYPEHUs, YIIOTPEOICHUS aJTKOTOJIsI, HAPKOTHUKOB;

—HpPAaBCTBEHHOE CO3HAaHME W IIOBEJCHHE HA OCHOBE YCBOCHHS OOIIEYeTOBEYECKUX
[IEHHOCTEH, TOTOBHOCTH M CIIOCOOHOCTH BECTH JHAJIOT C JPYTUMH JIIOABMH, TOCTUTATh B HEM
B3aMMOIIOHUMAaHMUS, HAXOUTh OOIIHE e U COTPYIHUYATE IS UX TOCTHKCHUS;

—TpPUHATHE  TYMaHUCTUYECKMX  LIEHHOCTEH,  OCO3HAaHHOE,  YBAXHUTEIbHOE U
T0OpO’KeTaTeIbHOE OTHOIIEHUE K IPYrOMY YEJIOBEKY, €ro MHEHUIO, MEPOBO33PEHHIO;

—CIIOCOOHOCTH K COTIEPEKUBAHHIO H (POPMHUPOBAHUE TO3UTHBHOTO OTHOIICHHS K JIFOISIM, B
TOM YHCJIE K JIUI[aM C OTPaHUICHHBIMU BO3MOKHOCTSIMH 3710POBBS;

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

—MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YyPOBHIO pa3BHTHS  HAYKH,
3HaYMMOCTH HayKH, TOTOBHOCTh K HayYHO-TEXHUYECKOMY TBOPYECTBY, BIIAJICHUE JOCTOBEPHOM
nH(popManeld O MepPeIOBBIX JOCTHIKEHHUSIX M OTKPBITUSX MHUPOBOW M OTCUYCCTBEHHOW HAYKH,
3aWHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPOUCTBE MUpPA U OOIIECTBA,

—TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM 4YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSDKEHUH BCEH JKM3HHW; CO3HATENbHOE OTHOIICHHWE K HEMPEepPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICITHON MPO(HeCCHOHATBHON B 00IIECTBEHHOM NeITeIbHOCTH;

—0CO3HaHHBIN BBIOOD Oymymiel mpodeccuu Kak MyTh U CHOCO0 peanu3anu COOCTBEHHBIX
KU3HEHHBIX TUIaHOB.

I[InanupyeMbie MeTanpeaMeTHbIE Pe3yabTAThHI:

MertanpeameTHble pe3yabTaThl OCBOEHHS MPOrpaMMbl IPEACTABICHBI TpeMs TpyMHIaMH
YHUBEpCaIbHBIX yueOHbIX nercTBuit (YVY /).

1. PeryasiTuBHbIE YHHBEpPCAJIbHbIE y4eOHbI€ 1eiiCTBUS:

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

—OIICHUBATh BO3MOJKHBIE MOCIEACTBHS JOCTHKEHHS MTOCTABIEHHON 1IeJId B JESTEIbHOCTH,
CcOOCTBEHHOM KMU3HU U KU3HHU OKPYXKAIOUIUX JIFOJIEH, OCHOBBIBAsICh HA COOOpPaXEHUSIX ITHUKU U
MOpanu;

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

—OIICHMBAaTh PECypCchl, B TOM 4YHCIE BpeMs M Jpyrue HeMaTepuajabHble PecypcChl,
HE0OXO0IUMBIE IS TOCTHKEHUS TIOCTABICHHOH 1IEIH;

—BbIOMpaTh TYTh JOCTIDKEHUS LENH, IJaHUPOBaTh peIIeHHWE MOCTAaBIEHHBIX 3ajad,
ONTUMM3HPYS MaTepHalIbHbIE 1 HEMaTepHaIbHBIE 3aTPaThI;

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

—COTIOCTABJISITh MOJYUYEHHBIN pe3ynbTaT AeATeIbHOCTH C TIOCTABICHHON 3apaHee LEeTbIO.

2. Tlo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE AeiicTBHS:

—HCKaTh U HAXOJUTh 0000IIEHHBIE CIIOCOOBI PEIICHHUs 3a/1a4, B TOM YHUCIIE, OCYIIECTBISATh
pa3BepHYyThI WHGOPMAIMOHHBIA TOWCK W CTaBUTh HA €ro OCHOBE HOBBIE (y4eOHBIE U
MO3HABATENbHbIC) 33/1a4H;



—KPUTHYECKHA OICHUBATh M HMHTEPHPETUPOBATH HWH(AOPMAIMIO C PA3HBIX TO3UIIHA,
pacmno3HaBaTh U (PUKCHPOBATH MPOTHUBOPEYUS B HHYOPMAIIMOHHBIX HCTOYHHUKAX;

—HCIIOJIb30BATh PA3JIMYHbIE MOJIEIBbHO-CXEMAaTUUECKUE CPEACTBA Uil NPEACTABICHUS
CYLIECTBEHHBIX CBSI3€M W  OTHOLICHUM, a TAaKXe [MPOTUBOPEUYUN, BBIABICHHBIX B
WH()OPMAMOHHBIX HCTOYHHUKAX;

—HaXOJUTh U MPUBOJUTh KPUTUYECKHE aPTYMEHTbI B OTHOLICHHH JEHCTBUU U CYXICHHI
JPYyroro; CHOKOMHO M pPa3yMHO OTHOCUTBCS K KPUTHYECKMM 3aMEUYAHUSM B OTHOILLICHUU
COOCTBEHHOTO CYXKJICHUS, pACCMaTPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

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

—BBICTPaNBaTh UHIMBHUIYAJIbHYIO 00pa30BaTENbHYIO TPAEKTOPHUIO, YUUTHIBASI OTPAHUYCHHS
CO CTOPOHBI JIPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYCHHS;

—HWMETb TPEJICTABIICHUE O MOJICKYISIPHO-OMOJIOTHUYECKUX OCHOBAX BAKHEHIIIMX MPOIECCOB
HAILIEr0 OPraHu3Ma;

- YMETh BBISABIJISITh PUUUHHO-CJICJICTBEHHBIC CBA3M MEXKIY OMOJOTHUYECKUMH TPOIleccaMu
OpraHusma.

3. KoMMyHHMKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBHS

—OCYILECTBIATH JIEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU,
nmoaouparh  MApTHEPOB I JEJIOBOM  KOMMYHHUKAIIMM  HMCXOAS W3  COOOpaKeHHA
PE3yJIbTATUBHOCTH B3aUMOJICHCTBUS, A HE JINYHBIX CUMIIATHI;

—TIpU OCYIIECTBICHUU TPYNIOBON pabOThl OBITh KaK PYKOBOJIWTEIEM, TaK U WICHOM
KOMaH/Ibl B Pa3HbIX POJIIX (TEHepaTop WJeH, KPUTHK, WCIIOTHHUTEIb, BHICTYIAIOIINHN, SKCIIEPT U
T.1.);

—KOOPJUHHUPOBATH M BBHITIOJHATH Pab0OTy B YCIOBUSAX PEAIBHOT0, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS,

—pa3BEpHYTO, JIOTUYHO M TOYHO H3JIaratb CBOI TOYKY 3pPEHHUS C HCIOJb30BAHUEM
aJICKBAaTHBIX (YCTHBIX U MUCHbMEHHBIX) S3BIKOBBIX CPEJICTB;

—pacmno3HaBaTh KOH(MIMKTOTCHHBIC CHUTYallMd W MPEJOTBPAIIATh KOHQIMKTHI 10 HX
aKTUBHOM (a3pl, BBICTpaWBaTh JCIOBYIH0O M OOpa30BaTElIbHYI0O KOMMYHHKAIIUIO, H30eras
JINYHOCTHBIX OIEHOYHBIX CYXKICHUM.

Conep:kanmne Kypca BHEYPOUHOIi 1eITeJILHOCTH

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

Tema 1. Beeoenue ¢ ouonozuio kiemku (1 uac)

OCHOBBI ITUTOJIOTUH. 3a1a4¥ COBPEMEHHOU [IUTOJIOTHH.

Knetounass Teopuss — OCHOBHOM 3aKOH CTPOCHMsI J>KMBBIX OpPraHuU3MOB. 3aciyra
OTEUECTBEHHBIX OHMOJIOTOB B 3alllUTe OCHOBHBIX TMOJOKEHUH KIIeTO4YHOU Teopuu. Pabota ¢
MHUKPOCKOTIOM ¥ MHUKpPOIIpernapaTamH.

Jlabopamopnas paboma Nel: « Ycmpoticmeo muxpockona»

Tema 2. Obuguii naan cmpoeHus Kiemok Heugblx op2anuzmos (2 uaca)

[IpokapuoTsl M dykapuoThl. CxoAcTBO U paznuuusa. JKWBOTHas ¥ pacTHTENbHAs
AyKapuOTHYECKas KieTKa. Teopuu MporCXOKICHHS SYKAPUOTHIECKON KIIETKH.

Jlabopamopnaa paboma Ne2: « OcobenHocmu cmpoeHus KIemoK 9YKapuom u
NPOKApuom»



Tema 3. OcrosHble KOMROHEHMbL U OP2AHOUObL KT1emOK (8 uacos)

MeMOpana u HaAMeMOPAHHBII KOMILJIEKC.

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

Jlabopamopnas paboma Ne3: « Ilnazmonus u 0eniazmonus 8 Kiemrax KOHCUYbl 1yKay

HuTonnasma u opraHouabl.

Hurockener u ero ¢yHknmu. lluTomnazma m opraHoumsl. LlUTOCKENeT KIETOK — €ro
KOMIIOHEHTHI ¥ ()YHKITUHU B PA3HBIX TUMAaX KJIETOK. MeMOpaHHbIE OPraHOU b KJIETOK.

Crpoenue opranonioB u ux ¢pyaknuu: II1C, Kommiekc I'osbxku, 1M30COMBI.

MHuUTOXOHAPHH U XJIOPOILIACTHI.

Mutoxonpuu u xjoporutactel. CTpoeHue U GyHKIIUU OpraHouaoB. ICTOUYHUKN SHEpTUH
B kietke. ['ereporpodsl u aBTOTpOdPsl. OCHOBHBIE 3aKOHBI OMOPHEPTETUKHU B KJIETKax. THIIBI
oOMeHa BEImIeCTB B KJIETKE. MUTOXOHAPUU — DHEPreTHUECKHE CTAHIMH KIETKU. THIMbI
MHUTOXOHJIpUM Hu ux crpoeHue. CoBpemeHHas cxema cuHTe3a AT®. XiopomnacTel u
(doTocuHTeE3.

Pudocomebl. Cunres deska.

PuGocomel. Cunre3 Genka. Tumsl U CTPYKTypbl pubocoM mpo - U 3ykapuoT. OCHOBHbBIE
3Tanbl CHHTE3a 0elKa B YKapHOTUYECKOH KIIETKE.

Tema 4. Aoepuviit annapam u penpooyKuyus Kiemok (5 uacoe).

Snpo sykapuoTHUYECKO# KIETKH U HYKJIeOU 1 TpoKapuoT. Sapo. Ero ctpoenue u 3HaueHune
B kietke. [lonstue o xpomarune. CTpyKTypa XpOMOCOM. SIZIPBIIIKO — €ro CTPOCHUE U (DYHKIIUH.

KusHeHHbI 1ukin KieTku. [loHsATHE O >KM3HEHHOM LHKJIE KJIETOK — €ro IMepHOJBbI.
Penponykums (pasmuosxenue) kinerok. Perumkarus JIHK — BakHeHIMi 3Tamn >KM3HU KIIETOK.

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

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

Jlabopamopuas paboma Ned: « Mumo3 6 kiemkax KopewKka J1yKa»

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

Bupychl kak HeknerouHas (opma xu3zHu. CTpoeHue BUPYCOB M HX THUMbBI. JKU3HEHHBIN
UK BUpYCOB. [Ipobrembl 60pbObI C BUPYCHBIMU HH(EKITUSIMU.

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

Tema 6. Inemenmot namonozuu Knemku.(2 uaca)

Bpennble mpUBBIUKM M HMX BO3JCHCTBHE Ha CTPYKTYpy M (pyHKIMU KieToK. BrusHue
BpPEIHBIX MPUBBIYEK (AJTKOTOJsI, HAPKOTUKU, KypeHUE, TOKCHUYHBIC BEIIeCTBA) HA OpPraHU3M M
KIeTKy B 4YacTHOCTH. OOpaTuMmble ¥ HeoOpaTHMble TMOBPEXKIEHUS KieToK. Kierounele u
MOJIEKYJIIPHBIE MEXaHU3MbI TOBPEKIAIOILIETO ICUCTBUS Ha KIETKH.

Yacte II. CpaBHuTesbHasi (IBOJIONUOHHAS) THUCTOJOTHSA — Yy4YeHHMe O TKaHAX
MHOT'OKJI€TOYHbIX OPraHu3MoB — 14 yacoB.

Tema 7. [lonamue 0 mKanax mHo20K1emouHbIx opzanu3mos (1 uac).



TkaHu MHOTOKJIETOYHBIX Opranu3MoB. Ormpenenenue TkaHu. Knaccupukaiusi TKaHEH.
[IpoucxoxneHue TKaHeW B HBOJIIOIUKA MHOTOKJIETOYHBIX >KHUBOTHBIX WU pa3BUTHE TKaHEH B
IIPOLIECCE UHAMBUIyalbHOTO PAa3BUTHSI OpraHU3Ma (OHTOIEHE3E).

Tema 8. Inumenuanvnovie mxkanu (2 uaca).

[TokpoBHBIE TKaHU TMO3BOHOYHBIX M OECMO3BOHOYHBIX JKUBOTHBIX. [IOKpOBHBIE TKaHWU.
Onau GyHKIMEM — pasHbie perneHus. Kumeunsie snuTenuu. THITHI MUAMECBAPEHUS B KUBOTHOM
MHUpPE — BHYTPUKJIETOYHOE U MOJOCTHOE.

Ipaxmuyeckasn paboma Nel: « H3yuenue snumenuanbHuix mKaHeu»

Tema 9. Mvtueunvie mxanu (2 uaca).

Merieunble TKaHW. THUIBI MBIMIEYHBIX TKaHEW Yy TMO3BOHOYHBIX U OECIIO3BOHOYHBIX
KUBOTHBIX (COMaTHYECKHUE NMONIEPEYHO-TI0IOCAThIE U KOChIE; CEpJIEUHbIE TONIEPEUYHO-TI0I0CATHIE;
TJIaJIKHE).

Ilpakmuueckas paboma Ne2: «H3yuenue mvluieunvlx mxaneu»

Tema 10. Tkanu enympenneii cpeowt (coeOunumenvhnas mxamns) (5 uacos).

OnopHo-MexaHnueckue TKaHU. ONOpHO-MEXaHMYECKHUE TKaHU (COEIUHUTENbHAs TKaHb,
XpAIIl, KOCTHAS] TKAHB).

Tpoduuecko-3amuTHeie TKaHW. Tpoduuecko-3alIUTHBIE TKAaHU (KpOBb, JIUMQOUTHASL
TKaHb, COCIMHUTEIIbHAS TKaHb).

KpoBb. Dnements kpoBu u ee QpyHkuuu. Jlprxanue u kpoBb. MiMmmynuter. Bocnanenue u
UMMYHUTET. IMMyHHTET — MOHATHE 00 OCHOBHBIX THUITAX UMMYyHHUTETa. [IpoTekaHne MMMYHHOM
peaxkuu B OpraHu3Me Mnpu NonagaHuy aHTUreHa. IMMyHUTET U akTophl Cpebl.

@daxTopel, BIAMAIOMIME HAa (QYHKIMOHUPOBAHUE AYTOMMMYHHON CHCTEMBI: SKOJOTHS,
BUpYCHBbIC U WH(peKInoHHbIe 3a00seBanus. CITN]] — uyma XX Beka — cMepTenbHasi OMaCHOCTD
3TO# 00JIE3HU U TTyTH OOPHOBI C €€ PACTIPOCTPAHCHUEM.

Ipakmuueckas paboma Ne3: «H3yuenue coeOuHUmMeENbHLIX MKAHEU»

Ipakmuueckas paboma Ne4: «Kpoew u ee snemenmoui»

Tema 11. Tkanu nepenoiui cucmemsot (4 uaca).

HepBnas cuctema, ee cTpykTypa U 3HauU€HUE Ui OpraHu3Ma. 3HaueHHe HEPBHON CHCTEMBI
KaK TJIaBHOM HHTErpUPYIONICH CUCTEMBbl HAIEro OpraHu3Ma. DJIEMEHTbl HEPBHOM TKaHU —
HEWPOHBI U riuanbHble KIeTKU. CuHanc. MeXHEeHpOHHOE B3aMMOJECHCTBHE —CHHAICHI. THIIbI
CHHAIICOB, CTPYKTYpa M MOJIEKYJSIPHbIE OCHOBBI MepeAayd HEPBHBIX UMMYNbcOB. [nus. [mus-
BA)KHBIM KOMIIOHEHT HEPBHOM CHUCTEMBl. Y4YacTHE€ TJIUU B OOpa30BaHMU 000JI0OYEK HEPBHBIX
BOJIOKOH, B OOMEHHBIX Ipolieccax U paboTe CUHAICOB.

Perenepanus B HepBHOM cucteme. Perenepanusi HepBoB M HEHPOHOB. CTBOJIOBBIE KIIETKH-
UCTOYHUK OOHOBIEHUS HeipoHOB. COBpeMEHHas MOJyJbHas KOHIICTIHS CTPOCHHUS HEPBHBIX
LIEHTPOB.

3Haue€HHE HBOJIIOIMOHHOTO MOAXO0JAa NPU HM3YYEHHHM KIETOK M TKAaHEW >KUBOTHBIX U
yenoBeka. OOmeOnonornueckue 3aKOHOMEPHOCTH, OTKPBIThIE TMPH HU3YYEHUH OCHOBHBIX
CTPYKTYp M TPOLIECCOB XHBOW MPHUPOJBI - OCHOBA COBPEMEHHON MOJIEKYJSpHOI OHOJOrHM U
MEJULIUHBI.

Ipakmuueckasn paboma Ne5: «H3yuenue nepeHoi mraunu»



TemaTu4yeckoe IIIAHUPOBAHUE

Tema KosnunvectBo
4acoB

Yacrsp 1. O0mas uuronorus (0U0J0rus KIETKH) 20
Tema 1. Beeoenue ¢ 6uonocuro kiemku 1
Tema 2. O6wuit nnran cmpoenus Kiemok HCueovlx 2
OP2aHU3IMO08
Tema 3. Ocnosnbie KOMROHEHMbL U OP2AHOUOBL K/1EMOK 8
MewMmOpaHna 1 HaiMeMOpaHHBIN KOMILJIEKC 2
[{uTomnnasma u OpraHoUIbI 2
MUTOXOHIPUH U XJIOPOTLIACTHI 3
Pu6ocomel. CuaTe3 Oenka 1
Tema 4. Aoepnolit annapam u penpooyKuus Kiemokx 5
Tema 5.Bupycwel kak nekniemounasn gpopma Hcu3nu 2
Tema 6. dnemenmovt namonozuu Kiemku 2
Yacrs II. CpaBHuTeibHAs (3BOJIOLNNOHHAS) THCTOJIOTUSA 14
— yueHHe 0 TKAHSIX MHOTOKJIETOYHbIX OPTaHU3MOB
Tema 7. llonamue 0 mKAHAX MHO20K1EMOUHbBIX 1
0p2aHU3IMO08
Tema 8. Inumenuanvnvie mxanu 2
Tema 9. Mviueunvie mxkanu 2
Tema 10. Tkanu enympenneii cpeovt (coeOuHumebHan 5
MKAaHb)
Tema 11. Tkanu nepgnoit cucmemol 4
Bcezo 34

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

Ne Tema 3auaTus Koanuec
n/n TBO
JacoB

Haramo | lara
IVIAHY (pakTnuec
KH

6




Yacrs 1. O6mas uurosnorus (0uoJiorus kjiaerku) — 20 yacos
Tema 1. Beeoernue ¢ ouonozuro knemku (1 uac)

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

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

2. [IpoxapuoTsI M 5yKapUOTHI. 1

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

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

Mem0Opana u HagMeMOpaHHbI KOMILIEKC (2 yaca)

4, MembpaHna 1 HaIMeMOpaHHBIN KOMITIEKC. 1

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

MuTomazmMa u opranounsl (2 yaca)

6. [uTockener u ero GyHKIUH. 1

7. MemOpaHHBIE OpPraHOU/IBI KJIETOK 1

MuTOXOHAPUM U XJIOPOILIACTHI (3 Yaca)

8. MUTOXOHIpUU U XJIOPOILIACTBHI. 1

9. OcHoBHBIE 3aKOHBI OMOHEPTEeTUKU B KIIETKaX. 1

10. MUTOXOHIPUY — SHEPTETUUECKHUE CTAHIINU KIETKH. 1

Pub6ocombl. Cunre3 6eika (1 yac)

11. ‘ PuGocomel. Cunres Oenka. | 1 |

Tema 4. Aoepnuiit annapam u penpooykuus Kiemok (5 uacos)

12. Anpo syKapuOTUYECKOW KIIETKH U HYKJICOU] 1
MIPOKAPHUOT.

13. JKW3HEHHBIN UK KIETKH. 1

14, Mwuto3 u Meinos. 1

15. Teopus “CTBOJIOBBIX KJIETOK . 1

16. Jlabopamopuas paboma Ned: « Mumo3 é kiemkax 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(DEKLIUAMHU. 1

Tema 6. Inemenmot namonozuu kiemku.(2 uaca)

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

20. OO6patuMeble U HEOOpPATUMBbIE TOBPEXKICHUS KIIETOK. 1

Yacts I1. CpaBHuTeIbHAS (3BOJIOIMOHHAN) TUCTOJIOTHS — Y4eHHE 0 TKAHAX
MHOT'OKJIETOYHBIX OPraHu3smMoB — 14 yacos




Tema 7. llonamue 0 mKanax MHO20K1emouHbIX opeanusmos (1 uac)

21. ‘ TKaHM MHOTOKJIETOYHBIX OPTaHU3MOB. ‘ 1 ‘ ‘

Tema 8. Inumenuanvuvie mxanu (2 uaca)

22. [TokpoBHBIE TKaHU MTO3BOHOYHBIX U 1
0€CIT03BOHOYHBIX KUBOTHBIX.

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. OnopHoO-MeXaHUYECKHE TKAHH. 1
27. Tpoduuecko-3ammTHbIC TKaHU. [Ipakmuueckas 1

paboma Ne3: «H3yuenue coeOunHumenbHwix

mKaneu»

28. KpoBs. Ilpakmuueckas paboma Ne4: «Kpoewb u ee 1
I1eMeHMbLY

29. NmMmynurer. 1

30. NMMyHuTeT U GakTophl Cpeapl. 1

Tema 11. Tkanu nepsnoit cucmemst (4 uaca)

31. HepBHas cucrtema, ee CTpyKTypa U 3HAUYECHUE IS 1
oprasusma.

32. Cumnarnc. I'mus. Ilpaxmuueckasn paboma Ne5: 1
«H3yuenue Hep8HOU MKAHUY

33. Perenepanus B HEpBHOU cUCTEME. 1

34. Htorosoe 3anarue: «3Ha4eHHE SBOIOIMOHHOTO 1

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

Bcero 34




KasengapHo — TemaTu4eckoe IVIAHUPOBaAHUE Kypca BHEYPOYHOM

JACATCJIBbHOCTH «buojsorus B JACTAIHAX»

10 kiace

No Tema 3auarus
n/n

Jara

Yacrse 1. O0mas uurosnorus (0uosorus Kietku) — 20 yacon
Tema 1. Beeoernue 6 ouonozuro knemku (1 uac)

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

Tema 2. O6uwguit nnan cmpoenus Kiemok HCugvlx op2anuzmos (2 uaca)

2. [IpoxaproThl U SYKapUOTHI.
3. Jlabopamopuas paboma Ne2: « OcoberHocmu cmpoeHus Kiemox dVKapuom u
npoKapuomy

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

MeMmOpana 1 HaAMeMOpPaHHBII KOMILIEKC (2 4yaca)

4, MembpaHna 1 HaIMeMOpaHHBIH KOMITJIEKC.

5. Jlabopamopuas paboma Ne3: « [Inazmonus u 0eniasmonus 6 Kiemrax KOHCuybl
JyKa»

uTomiasMa u opranounasl (2 yaca)

6. HuTtockener u ero GyHKUHUU.

7. MemOpaHHbIe OpraHOUIbI KIIETOK

MuTOXOHAPUM U XJIOPOILIACTHI (3 Yaca)

8. MUTOXOHIpUU U XJIOPOILIACTBHI.

9. OcHoBHbBIE 3aKOHBI OMOHEPTEeTUKU B KIIETKaX.

10. MUTOXOHIPUU — SHEPTETUUECKHUE CTAHIINU KIIETKH.

Pub6ocombl. Cunre3 Oeska (1 yac)

11. ‘ Pu6ocomsl. Cunte3 Oenka.

Tema 4. Aoepnulit annapam u penpooykuyus Kiemok (5 uacos)
12. Snpo 9yKapuOTUYECKOH KICTKU U HYKJICOH] IPOKAPUOT.

13. JKn3HEHHBII IHUKIT KIETKU.

14. Mwuto3 1 Menos.

15. Teopus “cTBOJOBBIX KIETOK .

16. | Jlabopamopuas paboma Ned: « Mumo3s 6 kiemkax KopewKa JyKa»
Tema 5.Bupycel kak nekiemounasn popma xcusnu (2 uaca)

17. Bupychl kak HekiieTouHas Gpopma KH3HH.

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

Tema 6. Inemenmot namonozuu kiemku.(2 uaca)

19. ‘ Bpennbie NpUBBIUKY U UX BO3JICHCTBHE HA CTPYKTYPY U (YHKIIMU KIIETOK.




20.

‘ OO6paTumbie U HEOOPATUMBIE TOBPEKICHUS KIIETOK.

Yacrs II. CpaBHUTEIbHAS (IBOJIOLMOHHAS) TUCTOJOTHS — yY€HHE 0 TKAHAX

MHOTI'

OKJICTOYHBIX OPraHu3mMoB — 14 yacos

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

21. ‘ TKaHM MHOTOKJIETOYHBIX OPTaHU3MOB. ‘

Tema 8. Inumenuanvuvie mxanu (2 uaca)

22. [ToxpoBHBIE TKAHU TO3BOHOYHBIX U O€CIIO3BOHOYHBIX JKUBOTHBIX.

23. Ipaxmuueckas paboma Nol: « 3yuenue snumenuanbvix mKaHey

Tema 9. Mviueunvie mxanu (2 uaca)

24, MpleyHbIe TKaHU.

25. Ilpakmuueckas paboma Ne2: « M3yuenue mvluleyHvlx mKaHeu»

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

26. OnopHo-MeXaHNYECKHUE TKaHU.

27. Tpoduaecko-3ammTHbIC TKaHU. [I[pakmuueckas paboma Ne3: « U3zyuenue
COeOUHUMENbHBIX MKAHEel»

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

29. NmmynuTerT.

30. NMmyHUTET U GaKTOPHI CPEIBL.

Tema 11. Tkanu nepsnoit cucmemst (4 uaca)

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

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

33. Perenepanus B HepBHOM cuUCTEME.

34. Hrorosoe 3ansTHe: «3HaAYCHUE HBOTIOIMOHHOTO MOAX0/1a TPU NU3yYEHUH

KJIE€TOK M TKaHEH KUBOTHBIX M UCJIOBEKAY

Bcero

34




Ilpunoscenue 1
1.J1abopaTopHbie padoThl K TeMe: «O01mas HNTOJIOTUD)

Jlaboparopnast padota No 1
YcTpoiicTBO CBETOBOI0 MUKPOCKONA M TEXHHKA MUKP OCKONIMPOBAHUS

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

Obopyooeanue: MHUKPOCKOMN, MPEAMETHBIE M TOKPOBHBIE CTEKJIa, IUIETKH,
CTaKaHYMKHU C BOJIOM, BaTa, MUHIET, HOXKHUIIBI, TETPab, aib0oM. Tabmuma: cxema
YCTPOICTBAa MUKPOCKOIIA U €r0 YacTew.

Xoxa padoThlI.

1. PaccmoTpuTe OCHOBHBIE YAaCTH MHUKPOCKOTIA: MEXaHUYECKYI0, ONTHYECKYIO U

OCBETUTEIbHYIO.

Mexanuueckas uacms: ITATUB, TPEAMETHBIN CTOJMK, TYyOyC, PEBOJIBBED,
MaKpO- U MUKPOMETPUYECCKUH BUHTHI.

Onmuuyeckas yacmo: OKYJISApbl U 00beKTUBBI. OKYJISp HAXOAUTCS B BEpPXHEH
gacTu TyOyca u oOparieH Kk riaszy. [lo nudpe Ha BepXHEH MOBEPXHOCTU OKYJspa
MOHO CYIHUTh O KpaTHocTH ero yeenuuenus (7, 10, 15). Ha npotuBomnoiaoxHoMi
cTOpoHEe TyOyca HaWIWUTE BpAIIAIONIIYIOCS IJIACTHHY, WU PEBOJIbBEP, B KOTOPOM
UMEIOTCSl TPH THe3/1a JUIsl O0BEKTHBOB (OHM TaK)Ke UMEIOT Pa3IUYHYIO0 KPaTHOCTD:
8, 40, 90 — nnsa w3ydeHus HambOoJsiee MeTKuX oOBekToB). OOIIee yBenUueHUE
MHUKpPOCKOIIA PaBHO YBEJIMUYCHHUIO OKYJIsApa, YMHOKCHHOMY Ha YBEIMUYCHHUE
00BEKTHUBA.

Ocsemumenvuas wacms. 3€pKano, KoHAeHcop u auadparma. Konmencop
HaXOJUTCA MEXIY 3€PKAJIOM M MPEAMETHBIM CTOJMKOM. OH COCTOUT U3 2-3 JIMH3.
Jlns mepemeneHrss KOHJIGHCOpa CYIIECTBYET BUHT, PACIIOJIOKECHHBIM KIEpPEeau OT
MHKPO - M MaKpOMETPHYECKOTO BHHTOB. Ilpum omyckaHuum KoHAEHCOpa
OCBEIIIEHHOCTh YMEHBIIIAETCS, ITPY MOJJHUMAHUHU YBEJIUUUBACTCS.

2. CxeMaTu4ecKH 3apucyiTe B ajlbOOM MHUKPOCKOII U €ro YacTH.

Ilpasuna pabomsvt c Mukpockonom.

1. YcraHoBUTE MUKPOCKOT IMITATUBOM K ce0e, TPEIMETHBIM CTOJIMKOM OT CeOs.

2. TloctaBbTe B pabodee TOJOKEHHE OOBEKTHB Mayoro ypenudenws. Korma
00OBEKTHB 3aliMEeT IICHTPUPOBAHHOE IIOJOKEHHUE, B PEBOJIbBEpe cpaboTaeT
YCTPOUCTBO-3aIETKA (CIABIIMIMUTCS JETKUN ETYOK).

3. I'msiast B OKymsip JIEBBIM TJIa30M, BpallaiTe 3epKajio B pa3HBIX HAINPaBICHUSX,
MOKa I0JI€ 3pEHUs He OYJeT OCBELIEHO SIPKO U PABHOMEPHO.

4. TlonoxuTe HA MPEIMETHBIM CTOJUK MPUTOTOBJIEHHBIN NpenapaT (MOKPOBHBIM
CTEKJIOM BBEpPX), UTOOBI OOBEKT HAXOJMJICS B IIEHTPE OTBEPCTHS MPEAMETHOTO
CTOJIHUKA.



5. Tloa xOHTpOIEM 3peHUs MEIJIEHHO OMYCTUTE TyOyC C NMOMOIIbIO MaKpOBUHTA,
YTOOBI OOBEKTUB HAXOJIUJICS HA PACCTOSHUM 2 MM OT Ipernapara.

6. CmoTpuTe B OKYJIIp U OJAHOBPEMEHHO MEJUIEHHO MOAHHMMAiTe TyOyc IO TeX
1op, MOKa B OJIE 3pEHUSI HE MOSBUTCS U300pakeHue 00BbEKTa.

/. Ins Toro 4TroOBl MEPEeUTH K PACCMOTPEHUI0 OO0BEKTa MpU OOJBLIIOM
YBEJIMUEHUH MMKPOCKOIMA, HEOOXOAMMO OTLUEHTPUPOBATh Ipenapar, T.e.
OMECTUTh OOBEKT B MOJIE 3PEHUS.

8. Bpamas peBoiibBep, nepeBeauTe B padouee MOJI0KEHHE OOBEKTHB OOIBIIOrO
YBEJIHYEHHS.

9. Onyctute TYOyC 0]l KOHTPOJIEM IJ1a3a (CMOTPUTE HE B OKYJISIP, @ COOKY) IOYTH
710 TIPUKOCHOBEHUS € MIPEnapaToM.

10.'nans B OKynsip, MEMJIEHHO TMOAHUMAaNTe TyOyC, IOKa HE TMOSBUTCA
U300pakeHue.

11. Jlns ToHKOM (DOKYCUPOBKHM MCIOJIb3yHT€ MUKPOMETPUUYECKUIN BUHT.

12.T1pu 3apucoBKe mpenapaTta CMOTPUTE B OKYJISIP JIEBBIM IJ1a30M.

[lepenuimure npaBmia pabOThl MUKPOCKOTIOM B TeTpaab IS J1a00paTOpPHBIX
paboT.

Memoouka npuzomoenenusn 6pemeHH020 npenapama.

e Bospmute mpenMeTHoe CTeKIo, JAep’Ka ero 3a OOKOBBIE TPaHU, U MOJOKUTE
Ha CTOJL

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

[MuneTkoii HaHecHuTe HA OOBEKT OJHY KarlTio BOJIBI.

Bo3pmuTe mnokpoBHOE cTeksO (00s3aTenbHO 3a OOKOBBIE T'paHH, WHA4ye
OCTaBUTE OTHEYATKU MAaJIbLIEB HA TTOBEPXHOCTH) U MOJIOKUTE €r0 CBEPXY Ha
IPEAMETHOE CTEKJIO.

PaccmoTpuTe TOTOBBINM MUKpOTIIPENApaT MO MUKPOCKOIIOM.

3apucyiite B aab00M, KaK BBIMJISIAUT OOBEKT O] MUKPOCKOIIOM TPU MaJIOM U
OOJBIIIOM YBEITUYCHHH.

Jlabopatopnas pabota No 2
OCo0EeHHOCTH CTPOEHHUS KJIETOK JYKAPUOT U MPOKAPUOT

Ilens: Ha ocHOBaHMM W3y4YeHUs KIETOK OakTepuil (MPOKapHOT), PACTCHUU U
KUBOTHBIX (PYKapHOT) I[I0Ka3aThb OCHOBHBIE OTJIMYUS B CTPOCHUHU KIETOK
MPOKApUOT U HYKApPUOT, a TakkKe OOHAPYKUThb OCHOBHBIE YEpPThI CXOJCTBA B
CTPOCHHM KJIETOK OaKTepuid, pacCTEHUH U >KUBOTHBIX KaK MOKa3aTellb €IMHCTBA
OpraHu3aluu KUBBIX (HOPM.

Oobopyoosanue: MUKPOCKOIN, TPEAMETHBIE W TMOKPOBHBIE CTEKJA, MHUIIETKH,
MAHIETHI, CTAKaHbl C BOJOW, PacTBOp TYIIHM, PacTBOp MHoAa, JIyK pEenyaTbli,



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

Xoxa padoTsl.

1.

N

[IpuroroBbTe MUKpoONpenapaT KOXKHULBI JIyKa. [[asd 3TOro otaennure oT Kycodka
JyKOBHIIbI MSCUCTYIO YelllyiKy. Ha BHYTpEeHHEN CTOpOHE €€ HaXOAUTCs TOHKas
wieHka. CHUMUTE €€ NUHLETOM M OTPEKbTE€ HOKHULAMH KYCOUEK IUICHKHU
pasMepoM HECKOJBKO KBaJpaTHBIX MUJIIMMETPOB. Ilonoxure Ha mpeaMeTHoe
CTEKJIO, KaIlHUTE KalleJIbKy WOoJa W HAKpPOUTE IOKPOBHBIM CTEKIIOM.
PaccmoTpuTe ero noj MajabiM U OOJIBIIUM YBEJIIUYEHUEM.

PaccMoTtpute roToBbsIii MUKpOINpenapaTr KJI€TOK MHOIOKIETOYHOI'O KUBOTHOTIO.
[IpurotoBsTe MHUKpOMNpenapaT OakTepHaJbHOM KyabTyphl. [lns 3TOoro Ha
OpEeIMETHOE CTEKJI0 TOMECTHTE KaIlUIl0 HacTos 0oraroro MHKpodIopoi
(0OBIYHO 3TO HAcTOM Msica, pbIOBI). PaccMmoTpute mnpemapar moj MajibiM U
OonpmM  yBenuyeHuem. CrenaiiTe 3apuCOBKH, o0Opaiias 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.

ComnocraBbTe YBHJIEHHOE ¢ U300pakeHHEM OOBEKTOB Ha Tabyuuax. 3apucyire
KJIETKM B TeTpaasXx U o0003HaubT€ BHUJIUMBIE B CBETOBOW MUKPOCKOI
OpraHOU/BI.

CpaBHuTte Mexay coboil 3Tu kierku. OTBETbTE Ha BONPOCHI: B YEM
3aKJIF0YAETCSl CXOACTBO M pas3inuue KiIeToK? KakoBbl MpUYMHBI CXOJCTBA U
pa3nuuus KJIETOK pa3HbIX opraHu3MoB? [lombiTaiiTech OOBSCHUTH, KAk Iia
ABOJTIONHS OaKTEepUi, paCTEHUN U )KUBOTHBIX?

[IpoBenutre coBMecTHOE OOCyXAeHHEe YBHIECHHOro. Kakue mnpeamnosoxeHus
KJIETOYHOU TEOPUU MOKHO TIOJITBEPIUTH PE3yIbTaTaMU MPOBEICHHON PabOThI?

Jlabopatopnas padota Ne 3
Ina3zmMo1u3 U AemIa3MOoJIN3 B KJIE€TKAX KOKHUIIbI JIYKa

Ieny: ChopmupoBaTh yMEHHE TPOBOIUTH OMBIT IO TOJYYCHHIO IIA3MOJIU3a,
3aKpenuTh yMEHUs paboTaTb C MHKPOCKOIIOM, MPOBOJAUTH HAOMIOACHUS U
OOBSCHATP MOTYYCHHBIC PE3YIIbTATHI.

Obopyoosanue. MUKPOCKOI, TPEIAMETHBIE W IOKPOBHBIE CTEKJA, CTEKIISTHHBIC
MaJI0OYKH, CTaKaHbI ¢ BOJOH, PuiIbTpoBalibHast OyMara, pacTBOp IOBApEHHOM COJIH,
penyarsii JIyK.

Xox padoThl.



4.

[IpuroroBeTe mpemapar KOXHULBI JIyKa, PAacCMOTPUTE KIETKH TOJ

MUKpockonoMm. OOpartuTe BHUMaHHME Ha PACMOJIOXKEHUE IUTOIIIA3MbI

OTHOCUTENBHO KJIETOYHOU 0OO0JOUKH.

VYaanure ¢ MuKpompenapara BOJY, HNPWIOXKHUB (UIBTPOBAJIbHYIO Oymary K

Kparo IOKPOBHOrO cTekia. HanecuTe Ha mpeaMeTHOE CTEKJIO KaIUIKo pacTBopa

noBapeHHoH coni. Habmonaiite 3a cOCTOSIHUEM LUTOIIIA3MBI.

OuibTpoBaNbHOM Oymaroi ynaauTe pacTBOp MOBapeHHOM conu. Kamnurte Ha

npeIMeTHOe CcTeksio 2-3 kaminu BoAbl. HaOmiomaiite 3a cocrosiHueM

LUTOIUIA3MBI.

O0bsicauTe HabmoaeMoe sieneHue. OTBEThTE Ha BOMPOCHI:

e Kyna nBuranace Boja (B KJIETKM WJIM M3 HHUX) MPU MOMELIEHWU TKaHU B
pacTBop coyin?

e Yem MOXKXHO OOBSICHUThH TAaKOE HAIIPABJICHHUE ABMXKEHHS BOJIbI?

e Kyna paBuranace BOJa IpU MNOMEIIEHMM TKaHW B Boxy?  Uem 9t0
oOBsicHsaeTCA?

e Kak BbI 1ymaere, 4To MOTJI0 ObI MPOU3OUTHU B KJIETKaX, €CJIU Obl UX OCTaBUIIU
B PACTBOPE COJIA HA JIUTEIBHOE BpeMs?

e MOKHO M UCIIOJIB30BATh PACTBOP COJM JJISI YHUUTOKEHUS COPHIKOB?

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

Jlaboparopnas pabota Ne 4
MuTo03 B KJIeTKaX KOpPelIKa JIyKa

Ilenv: Ha roToBOM MUKpompernapaTe KOpeEIlKa Jyka YOeAUThCS B HaIUYHM (a3
MUTOTHYECKOTO JIeJcHUsA. Bo Bpems u3ydeHHs Ipernapata IOJATBEPAUTH CBOU
3HaHUSA 00 ITOM Mpoliecce.

Obopyoosanue: MUKPOCKOT, TOTOBBIE MUKPOIPENapaThl, TAOJIUIA CXEMbl MUTO3a.

Xoxa padoThl.

1.

no

YcraHoBuTe Tipenapar IOJ, MHUKPOCKONIOM W BHHMATEJIBHO PacCMOTPUTE
KJICTKH.

Haigure nenmsiiuecst KJIETKU Ha pa3HbIX CTAAUSAX MUTO3A.

KpynHo HapucyiiTe KOHTYphl KJIETOK M 3aT€M pPACHOJIOKUTE B HHUX
HaOII0JaeMbIC CTPYKTYPHI.

Humepghaza. SImpo B KIIETKE OKPYIJIOE, C YETKHUMH TpaHUllaMH. B Hem
BUJIHBI OJHO WJIA JiBa SApbIIIKA. XPOMAaTHH B BHJI€ TJIBIOOK 3amojHSET
KapuoIlIa3my.

Ilpogasza. SInpo 3amMeTHO yBEIWYMBAETCS, B HEM HMCYE3alOT SAPHITKU. B
KapuoIjia3Me HalJro1aeTcsl Kak Obl KITyOOK, COCTaBICHHBIN U3 TOHKUX HUTEH.



O1o xpomocoMmbl. B koHue mnpodaszbl obosouka sapa paspyliaeTrcs, Hu
XPOMOCOMBI BBIXOAST B IIUTOILIA3MY.

Memacgpaza. XpoMOCOMBI 3aMETHO YKOPAuMBAIOTCA M YTOJIIAKOTCH,
OpuoOpeTaroT  BUJ  CWIBHO  HW30THYTBIX  MAJTOYKOBUAHBIX  CTPYKTYD.
ITocTapaiitech HaUTH KIIETKY, B KOTOPOX XPOMOCOMBI JIEKAT B DKBATOPUATILHON
IJIOCKOCTH, 00pasys 3Be31y.

Anaghaza. CecTpUHCKHE XpOMOCOMBI MEPEMENIAIOTCA K MOJtocaM, Mo3TOMY
B KJIETKE MOXKHO YBUIETh (UTYphl, HalOMHUHAIOUIME JBE€ 3Be3abpl. OOparute
BHUMaHHE, YTO XPOMOCOMBI UMEIOT BUJ IIMUIbKU. L[eHTpoMepbI HampaBiIeHbI K
MOJIFOCAM, a MJICYH PACXOJATCS MO YIJIOM APYT K APYTY.

Tenoghaza. Y npOTUBOIONOKHBIX MOJOCOB KJIETKU BUJHBI PHIXJIbIE KIYOKH
U3 YaCTUYHO JECHUPAIM30BAHHBIX XPOMOCOM. B IieHTpe KJIETKM HayuHaeT
dbopMHUpOBATECS TEPETOPOAKA, KOTOpas TMOCTENEHHO JEIUT MATEPUHCKYIO
KJIETKY Ha JIBE€ I0YEPHUX.

4. 3apucyiite KJIETKM Ha pa3IMYHBIX CTAUsAX MUTO3a U B uHTepdaze. Ha pucynke
JOJDKHBI OBITh 0003HAYCHBI:
1) uarepdasa (sapo, UTOIIIa3Ma, XPOMATHH);
2) npodaza (XpoMOCOMBI);
3) Metadaza (MaTepUHCKasl 3B€3/1a);
4) anadaza (JrouepHue 3BE3/1bl);
5) Tenodasa (sapa T0YePHUX KIETOK).

OO6cyauTe B rpymnie pe3yiabTaThl J1a0opaTopHoi paboThl. CpaBHUTE ClleTTaHHBIE C
IpernapaToB PUCYHKH CO CXEeMOW MUTO3a.

2.JlaGopaTopHO-IpakTHYecKHe padoTrbl mo Teme: «CpaBHHMTeJbHAs
TUCTOJIOTUS — YYeHHE 0 TKAHSIX MHOTOKJIETOUYHbIX OPraHHU3M OB

JlaGoparopHo-npakTuyeckas padora Ne 1
HN3yuyeHue 3MUTENHAIBHBIX TKAHEH

Ilens: Ha roTOBOM MHKpOIIpENapaTe CpPaBHUTh BUIbI SMUTEIMAIBHON TKaHU U
BBIIBUTH CXOJCTBO B HX CTpOC€HHMH. BO BpeMs H3ydeHHs MUKpOIIpernapara
yOenuTbcss B TOM, YTO pa3HbIE THUIIBI SIUTEIHAIBHOW TKaHH HWMEIOT OJIHO
MIPOUCXOXKIECHHUE.

Oobopyoosanue: MUKpOCKOII, TOTOBbIE MUKPOIIPENAPAThI SMUTEIHAIBHBIX TKAaHEH,
TaOIUIBI CO CXEMOM CTPOCHUS SIUTENUATbHON TKaHU.

Xoxa padoThl.

1. PaccmoTpuTe MO MHUKPOCKOTIOM T'OTOBBIE MUKPOIIpEapaThl pa3IunIHbIX BUIOB
SMUATEIUATHHON TKAHMU.



2. ComocTtaBbTe€ YBHJIEHHOE C U300pakeHHeM OOBEKTOB Ha TabiMuax u
OTIpEeICTUTE TUTI AMUTEINAIBHON TKaHU Ha TOTOBOM MHUKpOIIpenapare.

3. 3apucyiitTe B anb0OM y4YacTOK OIHUTEIHAIBHOM TKAHU, YBHUJICHHOM MO
MHUKPOCKOIIOM, M CXEMaTHYHOE W300paKEHUE JaHHOTO THIA SIUTENUS C
TaOJIULIBI.

CnenaiiTe BBIBOJI O CTPOCHUU Pa3HBIX TUIOB SMUTEINATBHON TKAHU.
OO6cynute B Tpylne OTIMYME TMPOCTHIX DJMUTEIUEB OT CIOXKHBIX M HX
PAcCIIONIOKEHNE B OPTaHU3ME.

JlaboparopHo-npakTuyeckas padora No 2
HN3yuyenue MbIIICYHOU TKAHU

Iens: Ha roTOBOM MUKpOIIPENAPATE CPABHUTDH TUIIBI MBIIIIEYHOW TKAHU U BBIIBUTH
OTJIMYUS B CTPOCHUM TJIAJKOM M TOINEPEYHO-NOJIOCATOM MBIIIEYHOW TKaHH.
Onpenenuts CBOMCTBA MBIIIEYHON TKAHHU.

Obopyoosanue: MUKPOCKOI, TOTOBbIE MUKPOIpPENapaThl MONEPEYHO-TI0JIOCATON U
JIaJIKOM MBIIIEYHOM TKaHU, TAOJUIBI CO CXEMOUM CTPOCHHS MBIIIEYHON TKAHHU.

Xox padoThl.

1. PaccmoTpuTe moj MHKPOCKOIIOM TOTOBBIE MHKPONPENApaThl pPa3HbIX TUIIOB
MBIIIEYHOU TKaHHU.

2. ComocTaBbTe YBHUJICHHOE C M300pa)K€HHEM Ha TaOJuIaX U ONMPEACIIUTE THII
MBIIIEYHOW TKAaHW Ha TOTOBOM MUKpOIIpENnapare.

3. 3apucyiite B anb0OM yYacTOK MBIIIEYHON TKAaHHW, YBHUJICHHOW IOJ
MHUKPOCKOIIOM, M €€ CXeMaTHIHOE U300paKeHHUE C TaOJIHIIBI.

4. Paccmotpute Tabnuily «CBOMCTBa MBIIIEYHON TKAHW» W 3aMHUIINTE OCHOBHBIC
CBOMCTBA MBIIIIII,.

Crenaiite BBIBOJ O CBOMCTBAX MBIIIIEYHOU TKAHU.
OO6cynute B TpyIIe, Kakue pa3apakKUTEIM — BHEIIHHE M BHYTPEHHHE — MOTYT
BBI3BIBATh BO30YXKJEHNE U COKPAIIICHHUE MBIIIIII.
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