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IosicHuTEIBLHASA 3aNUCKA.

IIpennaraeMblii Kypc npenHazHadeH s yyanuxcs 10 kmacca. B kypce paccMmaTpuBaroTcs
Borpockl OOrielt OMOIOTHH, KOTOpPbIE YIIIyOJSIOT U PAaCIIUpPSIOT 3HAHHUS O CTPOCHUHU KIIETOK U
TKaHe#, mosydeHHble B 7-9 kimaccax. B wurore Qopmupyercs 1eI0CTHOE MpeCTaBlIeHUE O
€MHCTBE OpraHU3aIlMi BCEX JKUBBIX CYIIECTB HA OCHOBE UX KJIETOYHOTO CTPOCHHUS.

OcHno6Holl yenvlo Kypca SIBISETCS CO3JIaHUE YCIOBHM JUIsi (OPMUPOBAHUS yYMEHHH U
HABBIKOB KOMITJIEKCHOTO OCMBICIICHHS 3HAaHUH B OMOJIOTUH, TOMOIIh YYalTUMCS B TIOJITOTOBKE K
noctymwieHnio B BY3e1t u CCY3bl, yIOBIETBOPEHUE HHTEPECOB YUAIIMXCS, YBICKAIOIMIMXCS
LUTOJIOTUEN U TUCTOJIOTHEN.

OcHoBHAasl KOHIENMUIMS Kypca:

e KomnnexkcHuolii noO0X00 NpU U3YYEHUU JHCUBBIX OPSAHUSMOS HA PAHBIX VPOBHAX
opeanusayuu (0m MONEKYIAPHO20 00 CUCMEMHO-0P2aHHO020). BaxkHO MoKa3aTh, 4TO TKaHH H
OpraHbl BCEro >HMBOIO IIOCTPOEHBbl Ha €IMHOW KIETOYHOH OCHOBe, HUMeroled oliue
(yHIaMeHTaNbHbIe TPU3HAKU U OCOOCHHOCTH;

o CpasHnumenbHo-260110YUOHHASL HANPAGIeHHOCMb Kypca. IIpu paccMOTpeHUH BOIPOCOB
CTPOCHHUSI KJIETKH, TKaHEH M OpPraHOB MHOTOKJIETOYHBIX JKHBOTHBIX OCHOBHOE BHUMAaHHE
ynensiercsi GOpMHUPOBAHUIO Y YYAIIMXCS SBOJIOMUOHHOTO MBIIUICHUS TPU H3YYCHHUU >KUBOU
IPUPOJIBI BO BCEX €€ MPOSBICHUSX;

e Mcnonv3o6anue camvlx cOBPEMEHHbIX MOJEKYIAPHO-OUONOSUYECKUX OAHHBIX O CIPOEHUU
U DYHKYUOHUPOBAHUU KIEMOYHBIX U MKAHEBbIX CUCIEM JHCUBOMHBIX. DTO TIOIPa3yMeBaeT
XOpollee BIIAJIeHUEe YYEHHMKAMHU OCHOBaMHM OOIIel OWOJOTHH, T'€HETHKH, TEOPHM HBOJIOLHH,
JpyTuX OMOJIOTUYECKHX HAYK;

» DKonocuueckas HanpasienHocms Kypca. BaxHo chopmMupoBaTh TBEpHoe YOexkIeHHE Y
pedsT, uyTo HebnaronpusTHBIE (aKTOPhI (KaKk BHEIIHEH, TaK U BHYTPEHHEH MPHUPO/IBI), BKITIOYAS
BpEeIHbIE  TPUBBIYKA  (HAPKOTHKH,  QJIKOTOJNb,  Tabak,  CTPECChl,  HapyIICHHBINA
TICUXO3MOIIMOHAIILHBINA (JOH), CEPbE3HO CKAa3bIBAIOTCS Ha COCTOSIHUU OpTaHW3Ma, 3aTparuBas
caMble TITyOWHHBIE — MOJICKYJISIPHO-TEHETHYECKHE — OCHOBBI JIESITETBHOCTH KJIETOK — M YTO C
NOA0OHOTO poJia HapyIIEHUIMH OOPOTHCS TPYAHO U, TOPOH, HEBO3MOXKHO;

e [Ipakmuueckue 3aumamus. ITa 4YaCThb Kypca MPEIIONaraeT IIMPOKOE HCIOJIb30BaHUE
WLUTIOCTPATHBHOTO MaTepuaia (cxembl, (otorpadun, TaOIUIBI) HETIOCPESICTBEHHO HA 3aHSITHSIX
(0cOOEHHO TpU H3YyUYEHUU CTPYKTYPHl KIETKH), a TaKkKe M3YyUYEeHHE MHKPOCKOMHYECKHX
IIpenapaToB TKaHEH.

Ilnanupyembie pe3yJibTAThI OCBOCHUS KypPCa BHEYPOYHOI 1eATeIbHOCTH
IInanupyemble THYHOCTHBIE PE3Y/IbTATHI:
OpHCHTAlUA 06y‘IaIOHII/IXCﬂ Ha JOCTHXKCHUC JIMYHOTO CHACTbs, pCajin3aliui0 ITO3UTUBHBIX

KU3HCHHBIX TIEPCIIEKTHB, WHHUIMATHBHOCTh, KPEaTUBHOCTh, T'OTOBHOCTh W CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOTIPEAENEHUIO0, CTIOCOOHOCTh CTABUTH IIEJIU U CTPOUTD KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh U CHOCOOHOCTH OOecrneuuTh cebe W CBOMM OJM3KHUM JOCTOMHYIO KU3Hb B
IpoIlecce CaMOCTOSTEbHOM, TBOPYECKON M OTBETCTBEHHOM JIEATEILHOCTH;

TOTOBHOCTh M CHOCOOHOCTh OOYYAIOLIMXCS K CaMOpa3BUTHIO U CAMOBOCIHUTAHUIO B
COOTBETCTBUH C O0IIEYETIOBEUYECCKUMH LIEHHOCTSIMH;

NpUHATHE W peaju3alys LEeHHOCTeH 310poBoro M 0Oe3omacHOro obpas3a >KH3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (pH3MUYecCKOMy H
MICUXO0JOTMYE€CKOMY 3710POBbIO;

HENpUSITHE BPEIHBIX MIPUBBIYEK: KYPEHHUsI, yIOTPEOICHHS aJIKOT0JIsI, HAPKOTHUKOB;

HPABCTBEHHOE CO3HAHWE U TIOBEJIEHHE HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX
[IEHHOCTEH, TOTOBHOCTU M CIIOCOOHOCTH BECTH AMANOT C APYTMMHU JIIOJBMHU, TOCTHTaTh B HEM
B3aMMOIIOHUMAHHUS, HAXOAUTh OOIIKE IIeNTM U COTPYAHUYATH AJIS UX JOCTUKECHHUS;



NPUHITHE  TYMAaHUCTHMYECKMX  IIEHHOCTEH,  OCO3HaHHOE,  YBaXUTEIbHOE WU
no0poXkenaTeabHOe OTHOIICHUE K APYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

CIOCOOHOCTH K CONEPEXUBAHUIO U (popMHpOBaHNE O3UTUBHOTO OTHOILICHHUS K JIIOSIM, B
TOM YHCJIE K JIMLIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37J0POBbBS;

pa3BUTHE KOMIIETEHIMH  COTPyJHHMYECTBA CO CBEPCTHUKAMH, B3pOCIBIMU B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, yUeOHO-MCCIeI0BATENbCKOM, IPOSKTHONW U JAPYTHX
BUJIAX JESITEIBbHOCTH;

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHUA  HAyKH,
3HAYUMOCTU HayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BIIAJCHHUE TOCTOBEPHOM
uHbopMalme 0 MepeoBbIX JOCTIXKEHUAX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHOW HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUpa U OOIIECTBA;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHIO, B TOM YHCJIE CamMOOOpa3OBaHUIO, Ha
OPOTSDKEHUM BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHHWE K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCIEITHOM MPodhecCHOHATBLHON U 00IIECTBEHHON ACSITETbHOCTH;

OCO3HaHHBIN BBIOOp Oyaymiel mpodeccuu Kak MmyTh U coco0 peanu3aui COOCTBEHHBIX
YKU3HEHHBIX TJIaHOB.

[Inanupyemble MeTanpeaMeTHbIe pe3yJIbTaThl:

MertanpeameTHble pe3ysibTaThl OCBOCHHUSI IMPOrpaMMbl IPEICTABICHbI TpeMs TpyIaMu
YHUBEpCaIbHBIX yueOHbIX nerctBuid (YVY ).

1. PerynsiTuBHbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

CaMOCTOSTENIbHO OMNpEAeNATh LEIH, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPBIM
MO3KHO OIIPENIEINTD, YTO 1I€JIb JOCTUTHYTA;

OLIEHNBATh BO3MOJKHBIE IIOCIEACTBHSI JOCTH)KEHHS IIOCTABJIEHHON 1IEJIN B JESTEIBHOCTH,
COOCTBEHHOM JKM3HM M JKU3HHU OKPY’KAIOLIUX JIFOJIEH, OCHOBBIBAsICh HA COOOpPAKEHUSIX ITUKU U
MOpay;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aayll B 00pa30BATECIbHOW IEATEIHLHOCTH H
JKU3HEHHBIX CUTYALMIX;

OLICHMBATh PECYpChl, B TOM YHCIE BpEMs M JAPyrMe HEMaTepUalbHBIE PECYPCHI,
HEOOXOUMBbIE JJIs JOCTUKEHHSI TIOCTABICHHOM 1IeTH;

BBIOMpaTh MYTh JOCTIDKEHUS LENH, IJIAaHUPOBATh pEIIEHUE MOCTaBICHHBIX 3aad,
ONTUMU3UPYS MaTEepUaIbHbIE U HEMATEepUaIbHbIC 3aTPATHI;

OpPraHu30BbIBaTh A(PQPEKTUBHBIA TOUCK PECYpCOB, HEOOXOAMMBIX I JOCTHKEHUS
IMOCTaBJICHHON IICIIH;

COIIOCTABJIATD MOJIyYEHHBIN pe3yJIbTaT AEATEIbHOCTHU C IIOCTaBICHHOMN 3apaHee Leblo.

2. Tlo3HaBaTe/ibHbIE YHHBEPCAJbHbIE YUeOHbIEe 1eHCTBHS:

UCKaTh U HAXOJAUTh 000O0IIEHHbBIE CIIOCOOBI pellleHus 3a/1a4, B TOM 4HCIIe, OCYLIECTBIIATh
pa3BepHYTHI HHPOPMAIIMOHHBIM TMOUCK M CTaBUTh HAa €ro OCHOBE HOBBIE (yueOHBIE U
MO3HaBaTENIbHBIC) 33/1a4H;

KPUTHYECKH OIEHUBAaTh M HMHTEPIPETUPOBATh HWH(AOPMAILMIO C PAa3HBIX MO3UIIHA,
pacro3HaBaTh U GUKCUPOBATH MPOTUBOPEUHs B HH(POPMAIIMOHHBIX UCTOYHUKAX;

UCIIOJIb30BaTh pPAa3IM4YHbIE MOJIEIbHO-CXEMAaTUUECKUE CPEJICTBA JUIsl MPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€M W  OTHOUIEHWH, a TakKe TNPOTUBOPEUM, BBHISIBICHHBIX B
WH(POPMAITMOHHBIX UCTOYHHUKAX;

HaxOJIUTh U MPUBOJNUTHh KPUTHUYECKUE aPTYMEHTHI B OTHOILICHUM JCWCTBUN U CYXIACHHI
JpYroro; CHOKOMHO M pPa3yMHO OTHOCHUTBCS K KPUTHYECKHM 3aMEYaHUsIM B OTHOILIECHUHU
COOCTBEHHOTO CYKJIEHUS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS,



BBIXOJIUTh 32 PaMKH y4e€OHOTO TMpeAMeTa W OCYIIECTBIIATH IEJICHANPABICHHBIA MMONCK
BO3MOXKHOCTEH JUIsl HIMPOKOTO MEepeH0ca CPEeICTB U CIIOCOO0B AEHCTBUS;

BBICTpanBaTh WHANBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS OTPAaHUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPaHUYCHHUS,

UMETh MPEICTaBICHHE O MOJEKYISIPHO-OMOIOTHYECKIX OCHOBAX BaXKHEUIITNX MPOIIECCOB
HaIIero OPraHu3Ma;

- YMETh BBISBISATH IPUYUHHO-CIICICTBEHHBIC CBS3H MEXIY OMOJOTHYECKUMH MPOIECCaMU
OopraHusma.

3. KoMMyHuKaTHBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUA:

OCYIIECTBIISITh JI€JIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH,
nox0upaTh MapTHEPOB Uil JIEJIOBOM  KOMMYHMKAIIMM  MCXOJl U3  COOOpaskeHUi
pe3yNbTaTUBHOCTU B3aHUMOJICHCTBHYSI, @ HE IMYHBIX CUMITATUH;

IPU OCYIIECTBICHUU TPYNNOBOM pabOThl OBITH KaK PYKOBOAMTENEM, TaK M HYICHOM
KOMaH/Ibl B Pa3HBIX POJSAX (T€HEepaTop HIeH, KPUTUK, UCTIOIHUTENb, BHICTYHAIONIHNHA, YKCIIEPT U
T.J.);

KOOPJMHUPOBATh M BBHINOJIHATH PAb0OTy B YCIOBHUSX PEATbHOTO, BUPTYAIBHOTO |
KOMOWHHUPOBAHHOTO B3aMOJICUCTBUS;

pa3BepHyTO, JOTMYHO WU TOYHO H3JaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAaHHEM
aJIeKBaTHBIX (YCTHBIX U MUChMEHHBIX) SI3BIKOBBIX CPE/ICTB;

pacrno3HaBaTh KOH(DJIMKTOT€HHbIE CHUTyallUM W MPeJoTBpaliaTh KOHQIUKTBHI A0 UX
aKTUBHOM (asbl, BBICTpaWBaTh JAETOBYIO M O0pa30BaTeIbHYI KOMMYHHUKAIMIO, H30eras
JUYHOCTHBIX OIEHOYHBIX CYXICHUU.

Conep:xanmne Kypca BHEYPOUHOM 1eATEJILHOCTH

Yactse 1. O0mas uuronorust (6nosaorust kierkun) — 20 yacon

Tema 1. Beéeoenue ¢ ouonozuro knemxku (1 uac)

OCHOBBI ITUTOJIOTUH. 3a1a491 COBPEMEHHOM ITUTOJIOTHUH.

Knerounass Teopus — OCHOBHOW 3aKOH CTPOCHHS JKMBBIX OpPraHU3MOB. 3aciyra
OTEYECTBEHHBIX OHOJIOTOB B 3alllUTE OCHOBHBIX IOJOKEHUH KiIeTO4HON Teopuu. Pabota ¢
MHUKPOCKOIIOM ¥ MUKpPOIIpETapaTamH.

Jlabopamopnas paboma Nel: « Ycmpoiicmeo mukpockonay

Tema 2. Oowguit nnan cmpoenus Kiemok HCugblx opeanuimos (2 uaca)

[Ipokapuorsl u 3ykapuorbl. CXoAacTBO M pasznuuusa. JKUBOTHas W pacTUTENbHAs
JyKapuOTHUYECKas KJeTKa. TeopHuH MPOUCXOKICHUS DYKaPUOTUUECKOU KIIETKH.

Jlabopamopnass paboma Ne2: « QOcobennHocmu cmpoeHusi KIemoK 3IYKapuom u
NPOKApUOm »

Tema 3. Ocnoenvle KOMnoOHeHmMbl U OP2AHOUOBL KT1emOK (8 uacoes)

MemOpaHa 1 HAAMeMOPAHHbI KOMILIEKC.

MemMmbOpana u HagmeMmOpaHHBIH KomIuiekc. COBpeMEHHAass MOJIENb CTPOSHUS KIETOYHON
MeMOpaHbl. YHUBEpPCAIbHBIM XapakTep CTpOEeHUs MeMOpaHbl Bcex KiIeTok. MemOpaHHbIe
opranouapl kieTok. CocraB, 3HAaYeHHE B KU3HU KJICTOK M OpraHu3Ma HaJIMEMOpPaHHOTO
KOMILIEKCA.

Jlabopamopnas paboma Ne3: « Ilnazmonus u oennazmonus 8 Kiemkax KOHCUybl I1yKa»

HuToniazma v OpraHouabl.

[Mutockener u ero ¢ynkmuu. l{urommazma m opranowapl. LUTOCKENeT KIETOK — €ro
KOMIIOHEHTHI U (DYHKIIMU B Pa3HBIX TUIAX KJIETOK. MeMOpaHHbIE OPTaHOUIbI KIETOK.

Crpoenue opranonsioB u ux ¢pynkuuu: I1C, Kommieke I'onbpku, TM30COMBI.

MuTOXOHAPHUH U XJIOPOILIACTHI.



Muroxonapuu u xjaoporuiactel. CTpoeHue U GyHKIUUA OpraHoOuA0B. VICTOUHUKH SHEPTHN
B KieTke. ['ereporpodbl u aBTOTpOodbl. OCHOBHBIE 3aKOHBI OMO’HEPTeTUKH B KieTKaxX. THrmbl
oOMeHa BelecTB B KiIeTKe. MUTOXOHIAPUUM — DHEPreTUYECKUE CTAHUUU KIETKH. THrmbl
MUTOXOHIpHA U ux crtpoeHue. CoBpemeHHass cxema cuHTe3a AT®. Xnopormactel u
¢dorocunTes.

Pubocompl. Cunres Henka.

Pu6ocombl. Cunte3 Genka. Tumsl ¥ CTPYKTYpBl puOOCOM Mpo - U dykapuoT. OCHOBHBIE
9TaIbl CHHTE3a OelIKa B DYKapHOTHUECKON KIIETKE.

Tema 4. Aoepnviit annapam u penpooykyus Kiemok (5 uacoe).

S npo syKapruoTHYECKOM KJIETKA U HYKJIeOoH 1 pokapuoT. Aapo. Ero crpoenne u 3HaueHune
B kJeTKe. [lonsatue o xpomartune. CTpyKTypa XpoOMOCOM. SIAPBIIIKO — €ro CTPOEHUE U (PYHKIIHH.

Kvznennbrii nukn kietkd. [loHATHE O KU3HEHHOM LHKIE KIETOK — €ro IMepHObI.
Penponyxkius (pazmHoxxenue) kietok. Perumkanus JJHK — Baxkneiuit aTam sKu3HU KIETOK.

Muto3 u  Mmeiio3. Muto3 — ero Ouosmormueckoe 3HaueHue. MeHo3 — OCHOBa
TeHOTUITUYECKOW, NHINBUAYATHbHONW, KOMOMHATUBHON M3MEHUMBOCTH. bruomorndeckoe 3Ha4eHHE
Meno3a.

Teopust “ctBonoBbix kieTok”. IloHsiTue o “cTBONMOBBIX” KieTKax. Teopus “CTBOJIOBBIX
KJIETOK — TIPOpBIB B COBpeMeHHOW Ouosiornn u MeaunuHe. CrapeHue kieTok. Pak — camoe
oracHoe 3a00s1eBaHue YeI0BeKa U APYTUX JKUBBIX CYIIECTB.

Jlabopamopnas paboma Ned: « Mumos 6 kiemkax Kopewika ayka»

Tema 5.Bupycel kak Hekniemounasn gpopma dxeusnu.(2 uaca)

Bupycsl kak HekierouHas (opma xuzHU. CTpoeHHe BUPYCOB M MX THMbBI. JKHU3HEHHBIN
UK BUpYCOB. [Ipo6aembl 00psObI ¢ BUPYCHBIMH HH(EKLIUSMHU.

Bupyc CITMJIA, renerura- onacHOCTb U CIOCcOObI nepenaun. JlocTuxkeHus COBpEMEHHON
MEIUIMHBI. BakuuHams: J0CTUKEHUS U MPOOIEMBI.

Tema 6. Inemenmol namonozuu Kiemku.(2 uaca)

Bpennble mpuBBIYKKM W UX BO3ACHCTBHE Ha CTPYKTYpY U (PyHKUMH KiIeTOK. BrusHue
BPEIHBIX MPUBBIUEK (AJKOTOJIsSI, HAPKOTHKHU, KypeHHEe, TOKCHYHbIE BEIIEeCTBAa) HA OpraHu3M U
KIeTKy B 4YacTHOcTH. OOpaTumble M HeoOpaTHMble TMOBpEXIeHUS KieToK. Kierounelie u
MOJIEKYJIIPHBIE MEXAHU3MBbI TTOBPEKJAIOIIET0 IEUCTBUS Ha KIETKU.

Yacte II. CpaBHuTenbHast (IBOJIOLMOHHASI) THCTOJOTHA — Y4YeHHMe O TKaHAX
MHOTOKJIETOYHBIX OPraHu3mMoB — 14 yacos.

Tema 7. llonamue 0 mKauAx MHO2OKIEemMOYHbIX opeanuimos (1 uac).

TkaHu MHOTrOKJIETOUHBIX oOpraHu3moB. Omnpenenenve TkaHu. Kraccudukanus TkaHen.
[TpoucxoxaeHre TKaHEH B SBOMIOIMM MHOTOKJIETOYHBIX JXUBOTHBIX W Ppa3BUTHE TKaHEH B
polecce MHAUBUYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOIeHese).

Tema 8. Inumenuanvnvie mxanu (2 uaca).

[TokpoBHBIE TKaHU TMO3BOHOYHBIX M OECIIO3BOHOYHBIX >KUBOTHBIX. [IOKpOBHBIE TKaHHU.
Onuu GyHKIMU — pasHble perneHus. Kumneunsie snutenuu. THUIBI MUIIEBAPEHUS B KUBOTHOM
MHUpPE — BHYTPUKIIETOYHOE U TTOJIOCTHOE.

Ilpakmuueckas paboma Nel: «H3yuenue snumenuaibHvlx MKaHeu»

Tema 9. Motueunvie mxanu (2 uaca).

Mpimieunple  TKaHW. THIBI MBIMIEYHBIX TKAaHEW Yy TO3BOHOYHBIX M OECIO3BOHOYHBIX
KUBOTHBIX (COMaTHUYECKHE MONEPEYHO-M0JIOCAThIE U KOCBIE; CepeUHble MOMEePEeUHO-T10I0CaThIE;
TJIaJIKHE).

Ipaxmuueckas paboma No2: «M3yuenue mvluleuHblX mKaHe»

Tema 10. Tkanu enympenneii cpeodvt (coeounumenvhas mxams) (5 uacoe).



OnopHo-MexaHnueckue TKaHU. ONOpHO-MEXaHMYECKHe TKaHU (COEIUHHUTENbHAs TKaHb,
XpsIIil, KOCTHAs TKaHb).

Tpoduyecko-3amuTHbIe TKaHU. Tpoduuecko-3alIUTHbIE TKaHU (KpOBb, JUMQOUIHASL
TKaHb, COCTUHUTENIbHAS TKaHBb).

KpoBb. DnemenTsl kpoBu U ee ¢pyHKuuu. [[pixanue u kpoBb. UMMyHuTeT. Bocnanenue u
UMMYyHHUTET. IMMYHUTET — IOHATHE 00 OCHOBHBIX THIAaX UMMYyHUTeTa. [IpoTekanne nMMyHHON
peaxIy B OpraHu3Me MpH MonajaHuy aHTUreHa. UMMyHHUTET 1 (pakTophl Cpesbl.

@akTophl, BAMSAIONIME HAa (QYHKIMOHUPOBAHHWE AYTOMMMYHHOW CHCTEMBI: 3KOJIOTHS,
BUpYCHbIe U uH(ekuroHHble 3a0oneBanus. CIINJL — uyma XX Beka — cMepTenbHasi ONaCHOCTh
9TO# 00J1€3HU U TTyTH OOPHOBI C €€ pacIIPOCTPAHCHUEM.

Ipaxmuueckas paboma Ne3: «H3yuenue coeOunumenvbHulx mraHeu»

Ipaxmuuyeckas paboma Ne4: «Kpoev u ee s1emermul»

Tema 11. Tkanu nepenoit cucmemuwl (4 uaca).

HepBhas cuctema, ee cTpyKTypa U 3Ha4€HUE I OpraHu3Ma. 3HaUEHUE HEPBHOM CUCTEMBI
KaKk TJABHOW HMHTETPUPYIOIICH CHUCTEMBI HAIIEr0 OpraHuM3Ma. DJIEMEHTbl HEPBHOW TKAaHU —
HEHpOoHbl U IHaigbHble KieTKU. CuHanc. MexXHeHpOHHOE B3auMOJEHCTBHE —CUHANCHI. THIbI
CUHAICOB, CTPYKTYpa U MOJIEKYJIIpHbIE OCHOBBI I€peJaud HEPBHBIX UMIYJbcoB. ['mus. [nus-
BA)KHBIM KOMITOHEHT HEPBHOW CHUCTEMBl. YUacTHE IJIMM B 00pa30BaHHMU O0O0JIOUEK HEPBHBIX
BOJIOKOH, B OOMEHHBIX Tporieccax u paboTe CHHAIICOB.

Perenepanus B HepBHOU cucteme. Perenepanus HepBoB U HEHPOHOB. CTBOJIOBBIE KIIETKH-
UCTOYHUK OOHOBJEHHs HEeWpoHOB. CoBpeMeHHass MOAYJbHAs KOHLEMIHsS CTPOEHUS] HEPBHBIX
LIEHTPOB.

3HAuEHUE DHBOJIIOLMOHHOIO MOAXOAa MPU H3YYEHHH KIETOK WU TKAHEW J>KUBOTHBIX M
yenoBeka. OOLeOMONIOruueckne 3aKOHOMEPHOCTH, OTKPBITBIE IPU H3YYEHHMH OCHOBHBIX
CTPYKTYp W TIPOLIECCOB >KUBOW MPHUPOJIBI - OCHOBA COBPEMEHHON MOJIEKYJSIPHOW OHMOIOTHU U
MEUIUHBI.

Ilpakmuueckas paboma Ne5: «H3yuenue nepsHoti mxanuy»

TemaTH4ueckoe IJIAHUPOBAHUE

Tema KoanuecTBo
4acoB
Yacre 1. O6mas uurosorust (0M0JI0rus KJIETKH) 20
Tema 1. Beeoenue ¢ ouonocuro Kiemku 1
Tema 2. O6wguit naan cmpoenusn Kiemok Hcusplx op2. 2
Tema 3. OcHosHble KOMNOHEHMBL U OP2AHOUObL K1€MOK 8
MemMm6pana 1 HaJT MeMOpaHHBI KOMILIEKC 2
[MuToruiazma ¥ OpraHOUbI 2
MUTOXOHAPHUM U XITTOPOILIIACTHI 3
Pu6ocombl. Cunre3 Oenka 1
Tema 4. Aoepnwiit annapam u penpooyKyus Kjiemok 5
Tema 5.Bupycel kaxk Hekiemounas popma Hcu3Hu 2




Tema 6. Inemenmuvl namoozuu Kiemku 2
Yacts II. CpaBHuTeIbHAS (3BOJIONUOHHANA) THCTOJIOTHS 14
— YUeHHE 0 TKAHAX MHOTOKJIETOYHbIX OPraHU3MOB

Tema 7. [lonamue 0 mKanAX MHO20KIEMOYHbBIX OP2. 1
Tema 8. Inumenuanvnovle mKkanu 2
Tema 9. Mviueunvie mxkanu 2
Tema 10. Tkanu enympenneii cpeovt (coeOunumebHas 5
mMKaHb)

Tema 11. Tkanu nepenoii cucmemol 4
Bcezo 34

Kanengapno — remaTuyeckoe NJIAHUPOBAHHE KYPCa BHEYPOUHO
neATeJabHOCcTH «bHojsoruda B aeraasax» 10 kiaacce

Ne i/

Tema 3ausarusa

Koanuec
TBO
yacoB

JlaTa mo
IJIaHy

Jlara
(pakTnuec
KH

Yacrtp 1. O0mast uurosorus (01o10rus KjieTkun) — 20 yacon
Tema 1. Beeoernue ¢ ouonozuio knemku (1 uac)

1. OCHOBBI TUTOJIOTUH. 3a/1a4¥ COBPEMEHHON LIUTOJIOTUH. 1
Jlabopamopnas paboma Nel: « Yempoticmeo
MUKPOCKONA»
Tema 2. O6wguii naan cmpoenusn Kiemok Hcuevlx op2anumos (2 uaca)
2. [IpokapuoThl U 3yKapHOTHI. 1
3. Jlabopamopnas paboma No2: « Ocobennocmu 1
CMpOoeHUsl KIemoK 3YKapuom u npoKapuomy

Tema 3. Ocnosnble KOMROHEHMbL U OP2AHOUOBL K1emOK (8 uacoes)

MeMmOpana 1 HaaMeMOpPaHHBII KOMILIEKCE (2 yaca)

4.

Membpana 1 HagMeMOpaHHBI KOMIUIEKC.

5.

Jlabopamopnas paboma Ne3: « [Inazmonu3s u
0ennasmMonu3 @ KIemKax KO#CUybsl 1yKay

Huroniazma u opranouasl (2 yaca)

6.

[{uTockener u ero PyHKIHHU.

7.

MemOpaHHbIe OpraHOUIbI KIETOK

MuToxoHApHH U XJI0porIacTsl (3 yaca)

8. MUTOXOHIPUH U XJIOPOILIACTHI.
9. OcHOBHbIE 3aKOHBI OMOPHEPTeTUKHU B KIJIETKAX.
10. MHUTOXOHIPUU — SPHEPTETUUECKUE CTAHIIUU KIETKH.

Pub6ocombl. Cunre3 Oenaka (1 yac)

11.

Pu6Gocomel. CunTe3 Oeka.




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

12. Anpo 3yKapruOTUYECKON KIIETKH U HYKJIEOU ] 1
MPOKAPHOT.

13. JKu3HEHHBIN UK KJIETKH. 1

14. Murto3 u menos. 1

15. Teopus “CTBOJIOBBIX KJIETOK . 1

16. Jlabopamopuas paboma Ne4: « Mumo3s 6 kiemkax 1
KOpewKa JyKa»

Tema 5.Bupycwot kak nexkiemounasn gpopma rx»cusnu (2 uaca)

17. Bupycsl kak HekieTouHast hopMa KHU3HU.

18. [Tpo6nembl 00pHOBI C BUPYCHBIMU HH(EKIIUSMHU.

Tema 6. Inemenmot namonozuu Kiemku.(2 uaca)

19. Bpennbie npuBBIYKYA U UX BO3JECHCTBUE HA CTPYKTYPY U 1
(GYHKIIUH KIETOK.

20. OO6patuMble U HEOOpaTUMBbIE TOBPEXKICHUS KIIETOK. 1

Yacts II. CpaBHuTeIbHAS (3BOJIOMUOHHANA) THCTOJIOTHS — yYeHHEe 0 TKAHAX

MHOTOKJICTOYHBIX OPraHU3MOB — 14 yacoB

Tema 7. Illonamue 0 mKanax MHO20K1emouHvlX op2anuszmos (1 uac)

21. TkaHu MHOTOKJIETOYHBIX OPTraHU3MOB. | 1 |

Tema 8. Inumenuanvuvie mxkanu (2 uaca)

22. [ToxpoBHBIE TKaHU MO3BOHOYHBIX U 0€CITO3BOHOYHBIX 1
KUBOTHBIX.

23. Ilpakmuueckas paboma Nel: «3yuenue 1
INUMENUANbHBIX MKAHELL)

Tema 9. Mviuueunvie mkanu (2 uaca)

24. MpblI€YHbIE TKaHU. 1

25. Ilpakmuueckass paboma Ne2: «H3yuenue MuluieyHvix 1

mraneuy

Tema 10. Tkanu enympenneii cpeovt (coeounumeibHas mkans) (5 uacoe)

26. OnopHO-MexXaHUYEeCKUE TKaHHU. 1
27. Tpoduyecko-3amuTHbIe TKaHU. [Ipakmuyeckas 1
paboma No3: «H3yuenue coeOuHUMENbHbIX MKAHEU»
28. KpoBs. lIpaxmuueckasn paboma Ned.: «Kpoew u ee 1
I/IeMeHMbLY

29. NmmyHuTeT.

30. NMMmyHHTET U HaKTOPHI Cpebl.

Tema 11. Tkanu nepenoii cucmemuwl (4 uaca)

31. HepBHas cuctema, ee CTpyKTypa U 3HaUYCHHUE TSI 1
opraHuzMa.

32. Cunanc. I'mus. Ilpakmuueckas paboma Ne5: 1
«H3yuenue HepgHou mraHu»

33. Perenepanus B HEpBHOU CUCTEME.

34. NroroBoe 3ansTue: «3HauyeHUE IBOIOIUOHHOTO

nmoaxoaa npu u3y4CHHUU KJIICTOK U TKaHEH KUBOTHBIX U




YCIO0BCKa»

Bcero 34

Ilpunoxncenue 1

1.JIadopaTopHblie padoThl K Teme: «O01Aas MUTOJTOT U

JlaGoparopHas padora Ne 1

YcTpoiicTBO CBETOBOI0 MUKPOCKONA U TEXHUKA MHUKPOCKOINIUPOBAHUS

Ilens: Ha ocHOBE 3HaHUA YyCTPOMCTBA CBETOBOI'O MUKPOCKOIA OCBOUTH TEXHUKY

MUKPOCKOITMPOBAHUS ¥ PUTOTOBIICHUSI BPEMEHHBIX MPENapaToB.

Oobopyoosanue: MHUKDPOCKOI, NPEAMETHBIE M TIOKPOBHBIC CTEKJA, IUIECTKH,

CTaKaHYMKH C BOJIOM, BaTa, MUHIIET, HOKHUIIBI, TETPaab, anbOoM. Tabnuia: cxema

YCTPONCTBAa MUKPOCKOIIA U €r0 YacTei.

Xoja pa0doThl.

1. PaccMoTpuTe OCHOBHBIE YaCTH MHUKPOCKONA: MEXAHWYECKYIO, ONTHYECKYIO U
OCBETHUTEJIBHYIO.

Mexanuueckaa uacms: IITATUB, TNPEAMETHBIM CTOJIUK, TyOyC, pPEBOJIBBED,
MaKpO- U MUKPOMETPUYECKUI BUHTBHI.

Onmuueckas yacms: OKYJApbl U O0BEKTUBBL. OKYJISIp HAXOAUTCSA B BEpXHEH
yacTu TyOyca u oOpaieH k riasy. [lo nudpe Ha BepxHel MOBEPXHOCTH OKYJIApa
MOXHO CYIUTh O KpaTHOCTH ero ysenudenus (7, 10, 15). Ha npoTuBononoxuHon
CTOpOHE TyOyca HalauTe BpPAILAIOIIYIOCS IJIACTUHY, WIM PEBOJIBBEP, B KOTOPOU
UMEIOTCSI TP THE3/1a 1M1 OOBEKTUBOB (OHHM TAK)KE€ UMEIOT PA3IMYHYI0 KPATHOCTH:
8, 40, 90 — nna uzydeHuss Haubojee Meakux oObekToB). OOIIee yBEJIMUYCHHE
MHUKpPOCKOINA PAaBHO YBEJIMYEHHUIO OKYJSpa, YMHOXEHHOMY Ha YBEJIUYEHHUE
00BEKTHBA.

OcsemumenvHas uacms: 3epKayo, KoHAeHcop u auadparma. Konmencop
HaXOJUTCS MEXAY 3€pKajIOM M MPEIMETHBIM CTONUKOM. OH COCTOUT M3 2-3 JIMH3.
JUist mepemenieHusl KOHIEHCopa CyIIECTBYET BUHT, PACIOJIOKEHHBIM KIEepeau OT
MUKPO - M MaKpOMETpUYecKoro BHUHTOB. IIpu onmyckaHum KoOHAEHCOpa
OCBEIICHHOCTh YMEHBIIAETCS, IPU MOAHUMAHUU YBEIIHYNBACTCS.

2. CxemMaTH4€eCKH 3apUCyiTe B aIbOOM MUKPOCKON U €r0 YaCTH.

Ilpaguna pabomel c MUKPOCKONOM.

1. YcraHoBHTE MUKPOCKOII LITATUBOM K c€0€, MPEIMETHBIM CTOJIMKOM OT CEOsl.

2. TlocraBbTe B pabodyee MonoOXkeHUE OOBEKTUB Majoro ysenuuyeHus. Korpa
00OBEKTHB 3aliMET UEHTPUPOBAHHOE IIOJIOKEHUE, B PEBOJbBEpPE CpabOTaeT
YCTPOMCTBO-3aIENKa (CIBIIIUTCS JIETKUN HIETUOK).

3. I'msns B okyzsip JIEBBIM TJ1a30M, BpalllalTe 3epKajio B Pa3HBIX HAMPABIICHUSX,
MIOKa T0JIe 3peHUs He OyIeT OCBEUIEHO SIPKO U PAaBHOMEPHO.

4. Tlonmoxkxute Ha MPEAMETHBIM CTOJIMK MPUTOTOBJICHHBINM Tpenapar (MOKPOBHBIM
CTEKJIOM BBEpX), UTOOBI OOBEKT HAXOJIWJICS B LIEHTPE OTBEPCTUS MPEIMETHOTO
CTOJIMKA.

5. Ilox KOHTpODEM 3pEHUS MEJICHHO OIyCTHTE TyOyC C MOMOIIbI0 MaKpOBMHTA,
9TOOBI 0OBEKTUB HAXOWICA HA PACCTOSIHUM 2 MM OT Tpernapara.

6. CMoTpuTe B OKYJISIp M OAHOBPEMEHHO MEJIEHHO MOAHHMaWTe TyOyC 10 Tex
1op, NOKa B MOJIE 3pEHUS HE MOSBUTCS M300pakeHUE 00BEKTA.




7. qns Toro 4roObl MEpEeWTH K PACCMOTPEHUI0 OO0BEKTa MpU  OOJIBIIOM
YBEIMYEHUH MHUKPOCKONa, HEOOXOJMMO OTLEHTPUPOBATh Ipemnapar, T.e.
NOMECTUTH OOBEKT B IMOJIE 3PEHHUS.

8. Bpamas peBosbBep, nepeBenuTe B pabodee MOJOKEHHE OOBEKTHUB OOJIBIIOTO
YBEIINYECHUS.

9. Omnyctute TyOyC MOJ KOHTPOJIEM TJia3a (CMOTPUTE HE B OKYJISIP, a COOKY) MOYTH
110 MPUKOCHOBEHHSI C IIPENapaToM.

10.'msgs B OKyJslp, MEUIGHHO TOJHUMaiiTe TyOyc, IOKa HE MOSBUTCS
U300paKeHHUE.

11./I7s1 TOHKOM (POKYCHPOBKH HCTIOIB3YHTE MUKPOMETPUIECCKUI BUHT.

12.1Tpu 3apucoBke mpenapata CMOTPUTE B OKYJISP JIEBBIM IJ1a30M.

[lepenummure npaBuia padOTl MUKPOCKOIIOM B TETpaib JJIs JIA0OPAaTOPHBIX

pabor.

Memoouka npuzomosieHus 6peMeHH020 npenapama.

® Bo3bMuUTE MPEAMETHOE CTEKIIO, JAepKa ero 3a OOKOBbIE TPaHU, U MOJOKUTE
Ha CTOJI.

e [lomecTuTe B LIEHTP CTEKJIa OOBEKT, HAPUMEP KYCOUKHU BaThI.

e [lunerkoil HaHecUTe HA OOBEKT OJHY KarlliO BOJBI.

® Bo3bMuTE MOKPOBHOE CTEKJIO (00s3aTebHO 3a OOKOBBIE TpaHU, HHAYe
OCTaBUTE OTIEYATKU MaJbIEB HA MOBEPXHOCTU) U TMOJIOKUTE €r0 CBEPXY Ha
IPEIMETHOE CTEKJIO.

® PaccMoTpuUTE TOTOBBIM MUKpOIIpENapaT noJ MUKPOCKOIIOM.

3apucyiite B anp00M, KaK BBIIJISIAUT OOBEKT MO MHUKPOCKOIIOM MPU MajoM U

OO0JIBIIOM YBEIUYECHHUH

Jlabopatopnas pabota Ne 2

Oco0eHHOCTH CTPOCHHUS KJIETOK IYKAPUOT U NPOKAPHUOT

Ilens: Ha ocHOBaHMM W3Yy4Y€HHUs KIETOK OakTepuil (MpPOKApUOT), PACTEHHUH H

KUBOTHBIX (PYKapuUOT) TMOKa3aTh OCHOBHBbIE OTJIWYUS B CTPOCHHUHU KIIETOK

IPOKApUOT M DYKApUOT, a TaKKe OOHApYyXUTh OCHOBHBIE YEpPThl CXOJACTBA B

CTPOEHUHU KJIETOK OaKTepuid, pacTeHHWH M KUBOTHBIX KakK IOKa3aTellb €IUHCTBA

OpraHu3allU KUBBIX POPM.

Obopyoosanue: MUKPOCKON, TPEAMETHBIE M IOKPOBHBIE CTEKJIA, IUIETKH,

NUHLETHI, CTaKaHbl C BOJOW, pacTBOp TYIIW, PacTBOp Hona, JIyK pemyarhbiid,

MHUKpOIIpenapaT KJI€TOK MHOTOKJIETOUYHBIX JUBOTHBIX, KYyJIbTypa OakTepui,

TaOJUIBI CTPOEHUS OAKTEpUATbHBIX, PACTUTEIBHBIX U dKUBOTHBIX KIJIETOK.

Xoa pa6oThl.

1. IIpuroroBbTe MHKpOIpenapar KOKuLbI Jiyka. [l 3Toro ornenure oT Kycodka
JYKOBUIIBI MSICUCTYIO YellyKy. Ha BHyTpeHHEN CTOpOHE €€ HaXOAUTCS TOHKAsI
wieHka. CHUMHUTE €€ NMUHLETOM U OTPEKbTE€ HOXKHUIAMU KYCOYEK IJICHKH
pa3MepoM HECKOJIBKO KBaJpaTHbIX MUWUIMMETPOB. [lonoxkure Ha mperaMeTHoe
CTEKJI0, KalHUTE KamelbKy #oJa W HaKpOWTE MOKPOBHBIM CTEKJIOM.
PaccmotpuTe ero noj MajabiM U OOJIBIIUM YBEIUYEHHUEM.

2. PaccmoTtpuTe rOTOBBIM MUKpOIpenapaT KJIETOK MHOTOKJIETOUYHOTO dKUBOTHOTO.

3. [lpuroroBbTe MuUKpOIpenapar OaKTepuadbHOM KyJnbTyphl. JlJis 3TOro Ha
NPEeIMETHOE CTEKJIO IOMECTUTE KaIllllo HacTod 00raroro MHUKpOQIOpOi
(0ObIYHO ATO HACTOW Msica, pbIOBI). PaccmorpuTe mpemapaT moja MallbiM U



OonpmnM  yBenmmueHueM. Crenaiite 3apucOBKHM, o0Opainas BHHUMAaHHE Ha
B3aMMHO€ PpACMOJIOKEHHE KJIETOK, Ha COOTHOUIEHUS pa3MepoB, (opmy
OakTepuil. /[00aBUB B Karuiio HacTOS TYIIb, MOKHO MPUTOTOBUTH HETaTUBHBIN
TYIIEBOW TMpemnapaT, Torga B TMOJ€ 3pEHUs OTYETIMBO OyAyT BHJIHBI
HEOKpalIeHHbIE KIETKU OaKTepuil.

4. CormocTaBbTe YBUIEHHOE C M300pakeHHEeM OOBEKTOB Ha Tabiuuax. 3apucyire
KJIETKH B TeTpaisx U o0003HAUbT€ BHJUMBIE B CBETOBOH MMKPOCKOI
OpraHOMIBI.

5. CpaBauTe MeEXay coboi »Tu kiaeTkdu. OTBEThTE HaA BONPOCH: B YeM
3aKJII0YAETCS CXOACTBO M pa3iuuue KiIeTok? KakoBbl NMPUYMHBI CXOJACTBA U
pasiuuns KJIETOK pa3HbIX opranu3moB? [lombiTaliTech OOBACHUTH, Kak ILIa
3BOJIIOLMS OAKTEepUH, paCTEHUN U KUBOTHBIX ?

[IpoBeaute coBMecTHOE O0OCyJIeHUE yBUAEHHOro. Kakue mnpeanonoxeHus

KJIETOYHOM TEOPUU MOKHO MOATBEPJIUTH PE3YIbTATAMH MPOBEAECHHOMN pabOThI?

JlabopatopHas padota Ne 3

I11a3mM0J1M3 ¥ AeNIa3M0JIM3 B KJIETKAX KOKHUIBI JIYKa

Ilenw: CdopmupoBaTh yMEHHE MPOBOJAUTH OMBIT MO MOJYYEHHUIO IUIa3MOJIK3a,

3aKpeNUTh yMEHHUs paboTaTh € MHUKPOCKONOM, HPOBOAWTH HAONIOACHUA H

OOBSCHATH NOJTYUYEHHBIE PE3YJIbTATHI.

Ooopyoosanue: MUKDPOCKOII, IPEAMETHBIE W IIOKPOBHBIE CTEKJA, CTEKIISHHBIE

NaJIOYKH, CTaKaHbl C BOJIOH, (UIbTpOBaJIbHAsA Oymara, pacTBOp IMOBApEHHOH COJIH,

penyarhblil JIyK.

Xox pa6oTsl.

1. IlpuroroBbTe mpemapaT KOXKHWLBI JyKa, pPACCMOTPUTE KIETKH TOJ
MUKpockonoM. (OOpaTuTe BHHMAaHHME Ha PpACIOJIOXKEHUE LUTOIUIa3MBbI
OTHOCUTEJIBHO KJIETOYHOU 000JIOUKH.

2. Ypanute ¢ MHUKpoIpenapata BOJYy, HNPHIOXHUB (QUIBTpOBaIbHYIO Oymary K
Kparo IMOKPOBHOIO CTekJia. HaHecuTe Ha MpeaMEeTHOE CTEKJIO KaIlUlio pacTBOpa
noBapeHHoU conu. HaGmronaiiTe 3a COCTOSIHUEM IIUTOIIIA3MBI.

3. ®OunbTpoBaibHOM OyMaroil yjganute pacTBOp moBapeHHOU conu. KamHurte Ha
npeaMeTHoe crekio 2-3  kamm  Boabl. HaOmropaiite 3a  cocTtosiHuEM
LUTOIIA3MBI.

4. OObsicHuTe HabmoaaeMoe siBieHre. OTBETbTE Ha BOIPOCHIL:

e Kyna apuranach BoAa (B KJIETKM WIM M3 HHMX) MPHU MOMELIEHUU TKAHU B
pacTBop cosu?

* UYeMm MOXKHO OOBACHUTH TAKOE HAIIPaBJICHUE ABMXKCHUS BObI?

e Kyna paBurasach BoJa IpU IOMENIEHMM TKaHu B Boay?  UYem 310
oO0BsCHseTCS?

¢ Kak BbI AyMaere, 4TO MOIJIO Obl MPOU30UTH B KJIETKAX, €CJIM Obl UX OCTaBUIIN
B PAacTBOpE COJIM Ha JUIUTEIILHOE BpeMs?

¢ MOXKHO I UCIIOJIB30BATh PACTBOP COJM JJIsI YHUUTOXEHUSI COPHAKOB?

3apucyiiTe B anb00M BCe, YTO Bbl BUJIEIN HA MUKpOIIpEnapare.
JlaGopartopnas padota Ne 4
MuTO03 B KiIeTKaX KOPELIKA JyKa



Ilens: Ha roToBOM MUKpoOIpenapaTe Kopelika Jiyka yOoenuthcsi B Hanuuuu ¢as

MUTOTHYECKOTO JeieHus. Bo Bpemsi u3yueHusi mpemnapara HOATBEPAUTH CBOU

3HaHUA 00 ATOM Mpolecce.

Obopyoosanue: MUKPOCKOII, TOTOBbIC MUKPOTIpPENapaThl, Ta0IUIIa CXEMbI MUTO3A.

Xoxa padoThl.

1. YcranoBure mpenapar Mo MHKPOCKOTIOM U BHHMATEIIbHO PacCMOTPHUTE
KJICTKH.

2. HaiiguTe nendimuecs KJIETKU Ha pa3HbIX CTAUSIX MUTO3a.

3. KpynHo HapucyiTe KOHTYpbl KIETOK M 3aT€éM pAacCloOJIOKUTE B HHX
HAOJII0OTaeMbIE€ CTPYKTYPHI.

Humepghaza. Slmpo B KIETKE OKPYIJIOoe, ¢ YETKHUMH TpaHUIlaMH. B Hem
BUJIHBl OJHO WJIM JiBa SApPbIIIKA. XPOMAaTUH B BHUJAE TJBIOOK 3alOJHSET
KapuoIUIa3My.

Ilpogaza. SInpo 3aMEeTHO yBEIWYUBACTCS, B HEM HMCYE3AIOT SApPHIIKU. B
KapuoIjia3Me HalIro1aeTcsl Kak Obl KIyOOK, COCTaBJICHHBIN M3 TOHKUX HUTEH.
O10 xpoMocombl. B koHue mnpodassl o0osiouka sapa paspyliaerci, Hu
XPOMOCOMBI BBIXOJISIT B ITUTOILIA3MY.

Memaghaza. XpoMOCOMBI 3aMETHO YKOPAuMBAIOTCA U  YTOJIIAIOTCA,
OpuoOOpeTaroT  BUJA  CWIBHO  M30THYTHIX  NAJOYKOBUIHBIX  CTPYKTYD.
[TocTapaiiTech HAUTH KJIETKY, B KOTOPOU XPOMOCOMBI JIEKAT B AKBATOPUAIIBHOU
IJIOCKOCTH, 00pa3ys 3Be31y.

Anaghaza. CecTpuHCKHE XPOMOCOMBI TIEPEMEIAIOTCS K MOJTI0CAM, TTOITOMY
B KJIETKE MOKHO YBHZIETh (UTYpHI, HAaOMHUHAIONIME JBE 3Be3qbl. OOparute
BHHMAaHUE, YTO XPOMOCOMBI UMEIOT BUJI IIMUIIbKU. [{[eHTpoMephl HarpaBiIeHbI K
MOJIFOCaM, a IJICYU PACXOATCS MO/ YIJIOM JIPYT K JIPYTY.

Tenoghaza. Y npOTUBOMNOJIOKHBIX MOJIOCOB KIETKH BUAHBI PBIXJIbIE KITyOKH
U3 YaCTUYHO JE€CHUPAIM30BAHHBIX XPOMOCOM. B IeHTpe KJIETKM HauyhHAET
dbopMupoBaThCS TEPEropojika, KOTOpas MOCTENEHHO MEJIUT MAaTEPUHCKYIO
KJIETKY Ha JIBE JOUYEPHUX.

4. 3apucyiiTe KJIETKU Ha pa3jIuYHBIX CTaJAUSIX MUTO3a U B uHTepdaze. Ha pucynke
JOJIKHBI ObITH 0003HAYECHBI:
1) uarepdasa (sa1po, HUTOIIa3Ma, XPOMATHH);
2) npodaza (XpoMOCOMBI);
3) metadaza (MaTepuHCKas 3Be371a);
4) anadasa (mouepHUE 3BE3/Ibl);
5) Tenodaza (siapa JOUESPHUX KIIETOK).
OO6cynute B Tpymne pe3yibTarhl gabopatopHoil paboTel. CpaBHUTE CHCIIAHHBIE C
penapaToB PUCYHKH CO CXEMOW MHUTO3a.
2.JIabopaTopHO-TipakTHUEeCKUE padoThl 10 Teme: «CpaBHUTEIbHAS TUCTOJIOTUS —
y4YEHUE O TKAHSIX MHOTOKJIETOYHBIX OPTaHU3MOBY
JlabopatopHo-nipakTuyeckas padora No 1
N3yuyeHune sanuTenanbHbIX TKAHEH
Ilenv: Ha TOTOBOM MUKpoOIpenapaTte CpaBHUTh BHUJbI SMUTEIHATBHON TKaHU U
BBISIBUTh CXOJCTBO B MX CTpoeHuMH. Bo Bpemsi wu3yueHus MUKpompenapara
yOenuTbcsi B TOM, YTO pa3Hble THIMbl SIUTETUATBHOM TKAaHU HMMEIOT OIHO
MPOUCXOKICHHUE.



Obopydosanue: MUKPOCKOII, TOTOBbIE MUKPOIIPENapaThl SMUTEIHAIBHBIX TKaHEH,

TaOIUIBI CO CXEMOU CTPOEHUS SIUTEIUAIBHON TKaHHU.

Xoxa paboThl.

1. PaccMoTpuTe 1oJ MUKPOCKOIIOM TOTOBBIE MUKPOIIPENapaThl pa3jInyHbIX BUIOB
SIUTEINAILHON TKaHU.

2. ComocTaBbTe YBHJCHHOE C H300paX€HUEM OOBEKTOB Ha TaONMIAX U
ONPEAEIUTE TUI AIUTEINATBLHON TKAHU HA TOTOBOM MHKpOIIpenapare.

3. 3apucyiitTe B aidpbOOM yYacCTOK OSMNHUTEIHAIBHON TKaHW, YBUIACHHON O]
MHKPOCKOTIOM, M CXEMaTHYHOE H300paKCHHE JaHHOTO THIA DJIUTEIUS C
TaOINIIBL.

CnenaiiTe BBIBOJ O CTPOCHUHU PA3HBIX TUIIOB SMUTEINATIBHON TKaHHU.

OOcyaute B rpynmne OTIMYME TMPOCTHIX HHUTEIUEB OT CIOXHBIX M HX

pacmnoJIOKEHUE B OPTaHU3ME.

JlabopatopHo-nipakTuyeckas padora No 2

N3ydenue MbIlIe4HON TKaHU

[]env: Ha roToBOM MUKpONpenapaTe CPpaBHUTH TUIbI MBIIIEYHOW TKAHU U BBISIBUTH

OTJIMYUS B CTPOCHHUM TJAJKOM M MONEPEYHO-MOJIOCATON MBIIMICYHON TKaHM.

OnpenenuTs CBOMCTBA MBIIIICYHOW TKAaHU.

Oobopyodosanue: MUKPOCKOII, TOTOBbIE MUKpOIIpenapaThl NONEPEYHO-II0JI0CATON U

TJTAIKOM MBIIIICYHOM TKAHU, TaOIUIBI CO CXEMOM CTPOEHHUS MBIIICUYHON TKaHHU.

Xoa padoThl.

1. PaccMoTpuTe 107 MHUKPOCKOIIOM TOTOBBIE MHUKpOIpenapaTbl pa3HbIX THUIIOB
MBIIIEYHON TKAHH.

2. ComocTaBbTe YBUAEHHOE C HM300paKeHHEM Ha TaOJMWIAX U OMNPEIEIUTE THUIl
MBIIIIEYHOW TKAaHU HA TOTOBOM MHUKpOIIpenapare.

3. BapucyiitTe B aib0OM y4YyacTOK MBIIIEYHONM TKAaHU, YBUJCHHOW MOJ
MHUKPOCKOTIOM, M €€ CXEeMaTUYHOE U300pakeHUE C TaOIUIIBI.

4. Paccmotpure Tabiuily «CBOMCTBA MBIIIIEYHON TKAaHW» U 3alUIIUTE OCHOBHBIC
CBOMCTBA MBIIIIII.

CnenaiiTe BEIBOJ O CBOMCTBAX MBIIIIEYHON TKAaHH.

OOGcyauTe B TpyIIe, Kakue pa3fApakUTeM — BHEIIHHUE U BHYTPEHHHUE — MOTYT

BBI3BIBaTh BO30OYKJIEHUE U COKPAIICHUE MBIIIIII.
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