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IHosicHuTeALHAA 3aNKCKA.

[Ipennaraemslii Kypc npeanasHaudeH s ydamuxcs 10 kinacca. B kypce paccmarpuBarorcs
Bornpockl OOIIeit OMOJIOTHH, KOTOPBIE YIIYONISIOT U PACIIUPSIIOT 3HAHUS O CTPOCHUU KIIETOK U
TKaHed, mosydeHHbie B 10 kmacce. B wurtore dopmupyercs METOCTHOE MPEACTaBICHUE O
€MHCTBE OPraHU3aIMU BCEX KUBBIX CYIIECTB Ha OCHOBE MX KJIETOYHOI'O CTPOCHHUS.

OcHogHoll yenwvlo Kypca SIBISIETCS CO31aHNUE YCIOBUH 17151 POPMUPOBAHUS YMEHUHN U

HABBIKOB KOMIUIEKCHOTO OCMBICICHUSI 3HAaHWH B OHOJOTHH, TOMOIIb YyYallUMCS B
noarotoBke K mnoctymieHuto B BY3er u CCVY3bl, ynoBIETBOpEHHUE HMHTEPECOB ydalllUXCH,
YBJIEKAIOIIUXCS [IUTOJOTHEN U TUCTOJIOTHEH.

OcHoBHasi KOHLlENUHS Kypca:

o Komnnexkcuvili noOX00 Npu U3VHEHUU JHCUBLIX OP2AHUSMO8 HA PA3HLIX VPOBHSX
opeanuzayuu (0m MONEKVIAPHO20 00 CUCEMHO-0p2aHH020). BaXXHO TMoKa3aTh, YTO TKaHH H
OpraHbl BCETO HWBOTO TIOCTPOCHBI HA €IWHOW KIETOYHOM OCHOBE, HMEIoIeld o0mme
(GbyH1aMeHTaJIbHbIE MPU3HAKH U OCOOEHHOCTH;

o CpasnumenvHo-3601104UOHHAs HANpasienHocmy Kypca. Ilpu paccMOTpeHuH BOIPOCOB
CTpPOCHUS KJICTKH, TKaHEW W OPraHOB MHOTOKJICTOYHBIX JKUBOTHBIX OCHOBHOE BHUMAaHHE
yaenseTcss (OPMUPOBAHUIO y YYAIIMXCSA DBOJIIOINMOHHOTO MBINUICHUS TPH W3YUYECHUH >KHBOU
MIPUPOJIBI BO BCEX €€ MPOSIBICHUSX;

e Hcnonwv3osanue camvlx coBpeMenHbIX MONEKYIAPHO-OUONO0SUYECKUX OAHHBIX O CIPOeHUU
U QYHKYUOHUPOBAHUU KIEMOYHLIX U MKAHEbIX CUCEM JHCUBOMHbLX. ITO TOJpa3yMeBaeT
Xopolee BiaJleHue YYeHHKaMH OCHOBaMH oOOIed OHOJOTHHM, T€HETUKH, TEOPUU HBOJIIOLIUH,
JIpyrux OMOJIOTMYECKUX HAYK;

e DKonocuyeckas HanpagieHHocms Kypca. BaxxkHo chopmupoBaTh TBEpAOE YOEKICHHUE Y
peosT, uro HeOmaronpusaTHeie GakTophl (KaKk BHENIHEH, TaK U BHYTPEHHEW MPUPOBI), BKIIOUYAs
BpeJHbIE  MPUBBIYKA  (HAPKOTUKH,  QJKOrojib,  Tabak,  CTPECChl,  HapYIICHHbIN
MICUXOAMOIIMOHANBHBIN (OH), CEphE3HO CKA3bIBAIOTCS HA COCTOSIHUM OpraHU3Ma, 3aTparuBas
camble TJyOMHHbIE — MOJIEKYJISIPHO-T€HETUYECKHE — OCHOBBI JICATEIBHOCTU KJIETOK — U 4YTO C
MOA0OHOTO pojia HAPYHICHUSIMU OOPOTHCS TPYIHO U, TOPOM, HEBO3ZMOYKHO;

e [Ipakxmuueckue 3awsmus. DTa 4YaCTh Kypca MpelnoJiaraeT MIMPOKOE HUCHOJIb30BAHUE
WUTIOCTPATUBHOTO Matepuaina (cxemsl, otorpaduu, TabIUIbl) HENOCPEACTBEHHO Ha 3aHITHIX
(0cOOEHHO TMpU M3YYEHUH CTPYKTYpbl KJIETKH), a TaKXkKe H3Y4eHHE MHUKPOCKOIUYECKUX
MpernapaToB TKaHEH.

Ils1anupyemble pe3yabTaThl OCBOCHHUSI KYPCa BHEYPOYHOM AeATeIbHOCTH

IInanupyemMble TUYHOCTHBIE Pe3yJIbTAThI:

—OpHEeHTalMsI 00yJarouXcs Ha TOCTHKEHHE JINYHOTO CYACThs, PeaIN3aLUI0 TTO3UTUBHBIX
KU3HEHHBIX MEPCIEKTUB, UHULIMATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
JMYHOCTHOMY CaMOONPEAETICHNIO, CIOCOOHOCTh CTaBUTh LIEJIHU U CTPOUTH KU3HEHHBIE [IaHBI;

—TOTOBHOCTB M CIOCOOHOCTH 00eCTIeYnTh cebe U CBOMM OJIM3KHM JIOCTONHYIO )KU3Hb B
IpoIecce CaMOCTOSATENIbHON, TBOPUECKON M OTBETCTBEHHOM JESITEIbHOCTH;

—TOTOBHOCTB M CHOCOOHOCTh OOYYAIOLINXCSl K CAMOPA3BUTHIO M CAMOBOCIIUTAHUIO B
COOTBETCTBUH C OOIIEYETOBEYECKUMH [IEHHOCTSIMU;



—TPUHATHE U pealin3alis [EeHHOCTEH 310pOBOro 1 6e301macHOro o0pasa KU3HH,
Oepe’KHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLICHHE K COOCTBEHHOMY (PU3MYECKOMY U
MICUXOJIOTUYECKOMY 310POBBIO;

—HETPUATHE BPESIHBIX IPUBBIYCK: KYPEHUSI, YIOTPEOICHUS AJIKOTOJIsl, HAPKOTHUKOB;

—HPABCTBEHHOE CO3HAHME U MOBEICHHE HA OCHOBE YCBOCHHUS OOIIEYETOBEUECKIX
LIEHHOCTEW, TOTOBHOCTH U CLIOCOOHOCTH BECTH JTHAJIOT C IPYTUMHU JIIOJbMH, JOCTUTATh B HEM
B3aMMOIIOHUMAaHHUS, HAXOJUTh OOIINE IEJIM U COTPYAHUYATH JIJISl UX JOCTHKCHHUS;

—TPUHATHE TYMaHUCTHYECKUX [IEHHOCTEH, 0CO3HAHHOE, YBAXKHUTEIHHOE U
T0OpO’KeNaTeIbHOE OTHOIIEHHE K JPYTrOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

—CIIOCOOHOCTB K COTIEPEKUBAHUIO U ((OPMHUPOBAHHE TIOZUTUBHOTO OTHOIICHHUS K JIIOJISIM, B
TOM YHCJIC K JIUI[AM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 3JI0POBBS;

—Ppa3BHUTHE KOMIIETCHIIUI COTPYJHHYECTBA CO CBEPCTHUKAMH, B3POCIIHIMU B
00pa30BaTeNIbHOM, 00LIECTBEHHO MOJIE3HOM, YUeOHO-HCCIIe10BaTENbCKOM, TPOEKTHOM U APYTrUX
BUJIAX JIESTEITHLHOCTH;

—MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HaYMMOCTH HayKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BIIAJICHUE TOCTOBEPHOM
nH(pOpManHel o MepeIOBIX JOCTIKECHHSIX H OTKPBHITUSIX MHPOBOW U OTEYSCTBEHHOW HAYKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOICTBE MHpa 1 00IIeCTBa;

—TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YKCJIE CaMOOOpa30BaHUIO, Ha
MPOTSDKEHUH BCEH JKU3HU; CO3HATENILHOE OTHOIICHNE K HETIPEPHIBHOMY 00pa30BaHHIO KaKk
YCJIOBHIO YCTICITHON MPOGECCHOHATBHOM U 0OIIIECTBEHHOM e TETFHOCTH;

—0CO3HaHHBIN BEIOOP Oymymiei mpodeccun Kak MmyTh U CIOCO0 pean3aii COOCTBEHHBIX
KU3HEHHBIX TJIaHOB.

I[InanupyeMbie MeTanpeaMeTHbIE Pe3yabTAThI:

MertanpeameTHble pe3yabTaTbl OCBOSHHSI IPOrpaMMbl MPECTABIECHBI TPEeMs TpyMNIaMH
YHUBEpCaIbHBIX yueOHbIX naeiicTBuii (YVY ).

1. PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbI€ 1eiiCTBUSL:

—CaMOCTOSITEJILHO OIMPENIeNSTh LIeJH, 3a/1aBaTh apaMeTpbl U KPUTEPUH, [0 KOTOPHIM
MO>KHO OIPEAETUTh, YTO LEIb JOCTUTHYTA;

—OIICHUBATh BO3MOKHBIE TIOCIEICTBUS JOCTHKEHHSI TIOCTABJICHHOM 11eTTU B 1€ATEIbHOCTH,
cOOCTBEHHOM KU3HU U JKU3HHU OKPYKAIOIIHX JIFOJIeH, OCHOBBIBAsICh HA COOOPAXKEHUSAX STUKU U
MoOpau;

—CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3374l B 00pa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYAIHIX;

—OIICHUBATh PECYPCHI, B TOM YKCJIE€ BpEeMs U Ipyrue HeMaTepHallbHbIE PECYPCHI,
HE0OXO0IUMBIE [T JOCTUKEHUS MTOCTaBICHHOM 11eTH;

—BBIOMPATH MyTh JOCTHXKEHUS 1I€JIU, TUIAHUPOBAThH PEIlIEHUE TIOCTABICHHBIX 3a/1a4,
ONTUMM3HPYS MaTepHalIbHbIE U HEMaTepPHAIbHBIE 3aTPAThI;

—OpraHu30BbIBATH AIPPEKTUBHBIN MMOUCK PECYPCOB, HEOOXOAUMBIX JUIS TOCTUKEHUS
MOCTABJICHHOM 1IENIH;

—COTIOCTABJISITh MOJYYEHHBIH PE3yabTaT IEATEIBHOCTH C MOCTABICHHOM 3apaHee IeINbIO.

2. Tlo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eiicCTBUS:

—HCKaTh U HAXOJAUTh 00O0OIIEHHBIE CTIOCOOBI pellIeHNs 3a/1a4, B TOM YHCJE, OCYIIECTBISATh
pa3BepHYTHIM HMHPOPMAIIMOHHBINM MOWCK M CTABUTh HA €T0 OCHOBE HOBBIE (y4eOHBIE U
MO3HABATEIbHBIC) 32/1a4H;

—KPUTHYECKU OIICHUBATh U MHTEPIIPETUPOBATH HH(POPMAIIUIO C PA3HBIX MO3HIINN,
pacmno3HaBaTh ¥ (PUKCHUPOBATH MPOTUBOPEUHS B UHPOPMAIIMOHHBIX HCTOYHUKAX;



—HCIOJb30BATh Pa3IuYHbIe MOJIEIbHO-CXeMaTHUECKHE CPEACTBA IS IPEACTABICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIIEHUH, a TAKKE IPOTUBOPEYUHIA, BBISIBIICHHBIX B
MH(OPMAIMOHHBIX HCTOYHUKAX;

—HAXOJIUTh U IPUBOJAUTH KPUTUUECKUE apTYMEHThI B OTHOIIICHUU JACUCTBUMN U CYXKICHUIN
JPYroro; CHOKOMHO U pa3yMHO OTHOCUTBHCS K KPUTHUYECKUM 3aMEYaHUSIM B OTHOIICHUHU
COOCTBEHHOTO CYXKJIECHHS, pACCMATPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BHUTHSI,

—BBIXOJIUTh 32 paMKH Y4€OHOTO MpeIMETa U OCYIIECTBIISATH IeJICHANIPABICHHBIA TTOUCK
BO3MOXHOCTEH /Il IIUPOKOTO TIEPEHOCa CPEJICTB U CIIOCOOOB JCHCTBUS;

—BBICTPaNBaTh MHIUBUIYAJbHYIO 00pa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBASI OTPAHUUYCHUS
CO CTOPOHBI JPYTUX YYACTHUKOB U PECYPCHBIC OIpPaHUUYCHUS;

—HUMETb MPEACTABICHUE O MOJICKYJISAPHO-OMOJIOTHUYECKIX OCHOBAX BAXKHEHIIINX MTPOIIECCOB
HaIllero OpPraHu3ma,

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

3. KoMMyHUKATHBHbIE€ YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

—OCYIIECTBIISTh JIEJOBYI0O KOMMYHHKAIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIIBIMH,
MOI0MPAaTh MAPTHEPOB JIJIs AETOBON KOMMYHHKAITMH UCXOS U3 COOOpaskeHHUI
pe3ynbTaTUBHOCTH B3aUMOICUCTBUS, @ HE JIMYHBIX CUMITATHI;

—TIPH OCYIIECTBJICHUH TPYIIIOBOU PaOOTHI OBITH KaK PYKOBOJUTEIEM, TaK U YJICHOM
KOMaH Il B Pa3HbIX POJIAX (T€HEpaTop MUACH, KPUTHK, UCIIOJTHUTEIb, BBICTYMAIOIIUH, SKCIIEPT U
T.1.);

—KOOPJAUHHUPOBATH U BHITIOJHSITH pabOTy B YCIOBUSIX PEATbHOTO, BUPTYAJIBHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

—pa3BEpHYTO, JIOTMYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAaHUEM
a/IeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

—Ppacro3HaBaTh KOH(QIMKTOTEHHbIE CUTYallMH U MPEIOTBPAIaTh KOHPIUKTHI 10 UX
aKTUBHOM (ha3bl, BRICTPAUBATh JICTIOBYIO M 00pa30BaTEIHLHYI0 KOMMYHHUKAIIUIO, N30eras
JUYHOCTHBIX OLEHOYHBIX CY)KJICHUH.

Coaep:kanue Kypca BHEYPOUHOIi 1eATeJIbHOCTH

Yactp 1. O01mas uurosiorust (onosiorus kjaerkun) — 20 yacon

Tema 1. Beeoenue 6 6uonozuro knemku (1 uac)

OCHOBBI TUTOJIOTUH. 3a1a4¥ COBPEMEHHON [IUTOJIOTHH.

Knerounass Teopuss — OCHOBHOM 3aKOH CTPOCHMsSI >KHMBBIX OpPraHuU3MOB. 3aciyra
OTEUECTBEHHBIX OHMOJIOTOB B 3alllUTE OCHOBHBIX IOJIOKEHUH KIeTO4YHOM Teopuu. Paborta ¢
MHUKPOCKOTIOM U MUKpOIIpernapaTamMH.

Jlabopamopnas paboma Nel: « Ycmpoiicmeo muxpockonay

Tema 2. Oowuii nnan cmpoenus Kiemok Heuevlx opeanuimos (2 yaca)

[IpokapuoTsl M dykapuoThl. CxoAcTBO U paziuuusa. JKUBOTHas ¥ pacTUTEIbHAs
JyKapuoTHYECKas KJIeTKa. Teopuu MPOUCXOKICHHS JYKApUOTUIECKON KIIETKH.

Jlabopamopnasa paboma Ne2: « OcobennHocmu cmpoenus KIemoK 3IVKapuom u
npoOKapuomy»

Tema 3. Ocnoenvie KOMROHEHMbL U OP2AHOUOBL K1eMOK (8 uacos)

Mem0Opana 1 HagMeMOpPaHHbII KOMILJICKC.

Membpana u HaaMmeMmOpaHHBIH Komruiekc. COBpEeMEHHass MOJIENb CTPOCHHUS KIETOYHOMN
MeMOpaHbl. YHHBEpCAIbHBIN XapakTep CTPOCHUS MeMOpaHbl BCeX KIETOK. MeMmOpaHHbBIE



opranoupl kietok. CocTaB, 3HaYeHHE B JKM3HM KIETOK WM OpraHu3Ma HaIMEeMOpPaHHOTO
KOMILJIEKCA.

Jlabopamopnas paboma Ne3: « IInazmonus u 0eniazmonus 6 Kiemrax KOHCUYbl J1yKa»

HuromiazMa u OpraHouasbl.

Hurtockener u ero ¢yHkumu. l[luTonnazma m opraHouasl. llUTOCKENeT KIETOK — €ro
KOMITOHCHTHI ¥ (JYHKIIMU B Pa3HBIX THUIIAX KJICTOK. MeMOpaHHBIC OpraHOU/IbI KIETOK.

Crpoenue opranonioB u ux ¢pyakuuu: I11C, Kommiekc I'osbpxku, 1M30COMBI.

MHUTOXOHAPHH U XJIOPOILIACTHI.

MuToxoHapuH U Xjoporutactel. CTpoeHre U PYHKIUHA OPraHOUIOB. VICTOUHUKN SHEPTUH
B kietke. ['ereporpodsl 1 aBTOTpo(El. OCHOBHBIC 3aKOHBI OMOYHEPTETUKH B KJIETKAX. THITBI
oOMeHa BeEIIeCTB B KJIETKE. MUTOXOHIPUU — DHEPIeTHUSCKHUE CTAHIWUW KICTKH. THUIbI
MUTOXOHApUN U ux crpoeHue. CoBpemeHHass cxema cuHte3a ATO. Xmopormactel u
(dorocuHTE3.

Pubocombl. Cunres Oesika.

PuGocomel. Cunre3 Oenka. Tumsl U CTPyKTypbl puOOCOM MpO - M 3yKapuoT. OCHOBHbBIE
JTanbl CUHTE3a 0elKa B 9YKapHOTUYECKOH KIIETKE.

Tema 4. Aoepuvtit annapam u penpodykyus Kiemok (5 uacoes).

SAnpo 3yKapuOTHYECKOMN KIETKH U HYKJIEOUA IPOKapuoT. Anpo. Ero crpoenue u 3HaueHHE
B kietke. [lonstue o xpomaTtuHe. CTpyKTypa XpOMOCOM. SIPBIIIKO — €ro CTPOeHHUE U (QYHKIIHH.

KuzHeHHbIl MK KIETKU. [IOHSATHE O JKM3HEHHOM IHKJIE KJIETOK — €ro IEepHOJIbI.
Pemnponykuus (pazmuoxenue) kierok. Permkanust JJHK — BaxkHeimumit atan xu3HU KIETOK.

Muto3 u  Mmelo3. Mwuto3 — ero Ouojormueckoe 3HaueHue. Melo3 — OCHOBa
TeHOTUITNYECKON, HHINBUAYAIbHON, KOMOMHATUBHON M3MEHYMBOCTU. brosorudeckoe 3HaueHue
Meno3a.

Teopust “cTBOJIOBBIX KJIETOK . [loHsITHE O “CTBONOBBIX” KiIETKaX. Teopus ‘“CTBOJIOBBIX
KJIETOK — TIPOPBIB B COBPEMEHHOW Ouojornu u MmemunuHe. CTapeHue KieTok. Pak — camoe
ornacHoe 3a00JeBaHKe YEIOBEKA U APYTUX KUBBIX CYLIECTB.

Jlabopamopuas paboma Ned: « Mumo3 6 Kiemkax Kopewka JyKa»

Tema 5.Bupycwol kak neknemounasn ghopma xcusnu.(2 uaca)

Bupychl kak HekierouHas ¢opma xu3zHu. CTpoeHHE BUPYCOB U UX TUIlbl. JKU3HEHHBII
UK BUPYCOB. [IpoGiembr G0pbObI C BUPYCHBIMU HH(DEKITUIMH.

Bupyc CIIMJIA, remnerura- onacHOCTh M CIOCOOBI mepenavn. J[ocTkeHus COBpEeMEHHOM
MeIUIMHBL. BakunHanus: JOCTHXKEHUS U TPOOJIEMBI.

Tema 6. Inemenmot namonozuu knemku.(2 uaca)

Bpeanble mpUBBIUKM U HUX BO3JCHCTBHE HAa CTPYKTYpy U (YHKIUH KIETOK. BrnusHue
BpPEAHBIX NMPUBBIYEK (AJIKOTOJIs, HAPKOTUKU, KypeHUE, TOKCHYHBIC BEIIeCTBA) HA OPraHU3M M
KIeTKy B 4YacTHOCTH. OOpaTumble M HeoOpaTUMble TOBpEXIeHUS kieTok. Kierouneie u
MOJIEKYJIIPHBIE MEXaHU3MBbI TOBPEKIAIOILIETO ICUCTBHS Ha KIETKU.

Yacrs II. CpaBHuTeqbHasi (IBOJIONHMOHHASI) TMCTOJIOTHSI — Yy4YeHHe O TKAaHAX
MHOT'OKJICTOYHBIX OPraHu3MoOB — 14 4acos.

Tema 7. Ilonamue 0 mKauAX MHO20KIEmMOUHbIX Op2anu3mog (1 uac).

TkaHu MHOTOKIIETOUHBIX OpraHu3MoB. Ompenenenue TkaHu. Knaccudukaius TraHei.
[IpoucxoxaeHue TKaHEeW B HBOJIOLUMUA MHOTOKIETOYHBIX JKMBOTHBIX M DPa3BUTHE TKaHEH B
MPOLIECCE MHANBUIyaTbHOTO PAa3BUTHS OpraHU3Ma (OHTOTeHe3e).

Tema 8. Inumenuanvnvie mxanu (2 uaca).

[TokpoBHBIE TKaHM TO3BOHOYHBIX M OECIIO3BOHOYHBIX >KUBOTHBIX. [IOKpOBHBIE TKaHWU.
Opnu ¢yHKIMHM — pa3Hble perneHus. Kumeunsie snutenuu. TUIBI TUIIEBAPEHUS B JKUBOTHOM
MHpE — BHYTPUKIIETOYHOE U MOJIOCTHOE.

Ipakmuyeckasn paboma Nel: « H3yuenue snumenuanrbHuixX mKaHeu»



Tema 9. Mviuweunvie mxanu (2 uaca).

Mpimieynple TKaHW. THIBI MBIMICYHBIX TKAaHEH y TO3BOHOYHBIX U OECHO3BOHOYHBIX
KUBOTHBIX (COMaTHYECKUE MTONIEPEYHO-TI0JIOCAThIE U KOCBIE; CEPECUHBIE TIONEPEUYHO-TI0I0CATHIE;
TJIaJIKKE).

Ipakmuyeckasn paboma Ne2: « M3yuenue mbluieyHblX MKAHEU»

Tema 10. Tkanu enympenneii cpeowl (coeounumenvnas mrkams) (5 uacoe).

OnopHo-MexaHuueckue TKaHU. ONOpHO-MEXaHMYECKUE TKaHU (COEIUHUTENbHAs TKaHb,
XpAILl, KOCTHASI TKaHBb).

Tpoduuecko-3anmTHbIe TKaHU. Tpoduyecko-3amMTHBIE TKaHU (KPOBB, JHUMQPOUTHAS
TKaHb, COEIMHUTEbHAS TKAHb).

KpoBb. DnemenTsl kpoBU U ee QpyHKUuU. JlpixaHue u KpoBb. IMMyHuteT. Bocnanenue u
UMMYHUTET. UMMyHHTET — mOHATHE 00 OCHOBHBIX TUIAX UMMYHHUTETA. [IpoTekanne UMMyHHOMN
peaxkiuu B OpraHu3Me Mpy NONaJgaHuy aHTUreHa. IMMyHUTET U akTopbl Cpebl.

@daxTophl, BIAUSIOMIME HAa (QPYHKIMOHUPOBAHUME AayTOMMMYHHOM CHCTEMBI: 3KOJOTHS,
BUpYyCcHbIe U nH(pekunoHHble 3a6oneBanus. CIINJL — uyma XX Beka — cmeprenbHasl ONacHOCTh
9TOM 00JIe3HU U MyTH OOPHOBI C €€ pacIPOCTPAHEHUEM.

Ilpakmuueckas paboma Ne3: «H3yuenue coeOuHumenvbHulx mMKaHeu»

Ilpakmuueckas paboma Ne4: «Kpoewv u ee snemernmoi»

Tema 11. Tkanu nepenoit cucmemuwt (4 uaca).

HepBHas cuctema, ee cTpyKTypa U 3HaU€HUE AJIs OpraHu3Ma. 3HaueHHe HEPBHOU CHCTEMBI
Kak TJIABHOW WHTETPUPYIONIEH CHUCTEMBI HAILIETO OpraHu3Ma. OJEMEHThl HEPBHOM TKaHU —
HEWPOHBI U TiuaibHble KIeTKH. CuHanc. MeXHEHpOHHOE B3aMMOJICHCTBHE —CHHAICHI. THITBI
CUHAIICOB, CTPYKTypa M MOJIEKYJISIPHBIE OCHOBBI II€pPENayu HEPBHBIX UMITyJAbcOB. ['nus. 'nmus-
BA)KHBIM KOMIIOHEHT HEPBHOW CHUCTEMBl. YUacTHe TJHH B 00pa3oBaHHWU 000JIOYEK HEPBHBIX
BOJIOKOH, B OOMEHHBIX IpoIieccax U paboTe CHUHAIICOB.

Perenepanus B HepBHOU cucteme. Perenepanusi HepBOB U HEMPOHOB. CTBOJIOBBIE KIIETKH -
UCTOYHUK OOHOBIeHUS HeipoHOB. CoBpeMEHHas MOJyJjbHas KOHIIEMIHS CTPOCHHUS HEPBHBIX
LIEHTPOB.

3HaUYE€HHE HBOJIIOIMOHHOIO IMOAXO0JAa IPU HM3YYEHHHM KIETOK M TKaHEW >KUBOTHBIX H
yenoBeka. OOmednonornueckue 3aKOHOMEPHOCTH, OTKPBITbIE MPH H3YYEHUU OCHOBHBIX
CTPYKTYp M MPOLECCOB XUBOI NMPUPOIBI - OCHOBAa COBPEMEHHOW MOJIEKYJISIPHOM OMOJIOTUH U
MEJIULIHBI.

Ipaxmuueckas paboma Ne5: «H3yuenue nep8Hoti mxaHuy»

TemaTu4yeckoe IIIAHUPOBAHUE

Tema KoaunuecTBo
4acoB

Yacts I. O6mas uutonorus (0M0J0rust KJIeTKH) 20
Tema 1. Beedenue 6 ouon02uro Kiemku 1
Tema 2. O6wuit nnian cmpoenHus Kiemok Heuewvlx 2
OpP2aHU3MO08

Tema 3. Ocnoenvie KOMROHEHMbL U OP2AHOUOBL K/IEHOK 8
MemOpaHa 1 HaAMEMOPaHHBII KOMILJIEKC 2




[MuTomiazma u OpraHoOUAbI 2
MUTOXOHAPUH U XJIOPOILJIACTHI 3
Pubocomebl. Cunres 6enka 1
Tema 4. Hoepnuiit annapam u penpooyKuus Kiemokx 5
Tema 5.Bupycel kaxk Hekiemounasn popma Hcuznu 2
Tema 6. dnemenmuvt namoozuu Kiemku 2
Yacrs II. CpaBHuTebHAs (3BOJIOLNNOHHAS) THCTOJIOTUSA 14
— y4YeHHe 0 TKAHAX MHOTOKJIeTOYHbIX OPraHUu3MOB

Tema 7. llonamue 0 mMKAHAX MHO20K1EMOUYHbIX 1
OP2aAHU3MO8

Tema 8. Inumenuanvnvie mxanu 2
Tema 9. Mviueunvie mxanu 2
Tema 10. Tkanu enympenneii cpeovt (coeOunumebHas 5
MKaHb)

Tema 11. Tkanu nepenoit cucmemol 4
Bcezo 34

KanengapHo — TeMmaTn4eckoe IJIAHUPOBAHUE KYPCa BHEYPOYHOU
nesaTeJbHOCTH «buogorusa B :xu3um» 10 Kkiaace

Ne Tema 3aHATHA Koaunuect
n/m BO 4aCOB

Hdara mo
TUIAHY

Hdara
paxkTHueck
U

Yacrsp I. O6mas uuronorus (0uosorus kierku) — 20 yacon
Tema 1. Beeoernue ¢ ouonozuro knemku (1 uac)

1. OCHOBBI ITUTOJIOTHH. 3a1a4l COBPEMEHHOHN ITUTOIOTHH. 1
Jlabopamopnas paboma Nel : « Yempoiicmeo mukpockonay

4.09

Tema 2. O6wuit nnan cmpoenus Kiemok Heugvlx op2anuzmos (2 uaca)

2. IIpokapHOTHI ¥ 5yKapHOTEI. 1

11.09

3. Jlabopamopnas paboma Ne2: « Ocobennocmu cmpoenus 1

KAemOK IYKapuom u npoKapuomy

18.09

Tema 3. OcHosHble KOMROHEHMbL U OP2AHOUObL K1emoK (8 uacos)

MemoOpana u HaiMeMOpaHHBIHA KoMILIeKe (2 yaca)

4, MemOpana 1 HaMeMOpaHHBIH KOMITJIEKC. 1

25.09

5. Jlabopamopnas paboma Ne3: « Ilnazmonus u dennasmoaus 6 1
KAEMKaxX KOACUYbL IYKAY

2.10

Huronnazma u opranouas! (2 yaca)




6. HuTockeneT u ero GyHKITUH. 1 9.10

7. MeMOpaHHBIE OpraHOU/IBI KIETOK 16.10

MuToxoHapuM U XJa0pomiacTtsl (3 yaca)

8. MUTOXOHJIPUHN U XJIOPOILIACTHI. 1 23.10

9. OcHOBHBIE 3aKOHBI OMOPHEPTETHKH B KIETKaX. 13.11

10. MUTOXOHIPUH — YHEPTETUYECKUE CTAHLIUU KIIETKH. 1 20.11

Pubocombl. Cunre3 0esika (1 yac)

11. ‘ Pubocomel. Cunres Oenka. ‘ 1 ‘ 27.11

Tema 4. Aoepnoiit annapam u penpoOykuus Kiemox (5 uacos)

12. Sapo sykaproTH4YeCcKOl KIETKU U HyKJIEOHU] IPOKAPHUOT. 1 412

13. JKv3HEHHBIH UK KIIETKH. 1 11.12

14. Muto3 u Meo3. 1 18.12

15. Teopus “cTBOJOBBIX KIETOK . 1 25.12

16. Jlabopamopnas paboma Ne4: « Mumo3s 6 kiemkax Kopeuka 1 15.01
YKA»

Tema 5.Bupycel kaxk nekniemounasn gpopma xcuznu (2 uaca)

17. Bupycsl kak HeksieTouHas popma KHU3HU. 1 22.01

18. [TpoGneMbl 6OpHOBI ¢ BUPYCHBIMU HH(EKIIUSMH. 1 29.01

Tema 6. Inemenmot namonozuu kiemku.(2 uaca)

19. BpenHble MPUBBIYKY U UX BO3/ACHCTBHE HA CTPYKTYPY U 1 5.02
(YHKIMU KIIETOK.

20. OOGpaTumble 1 HeOOpPAaTHUMBIE MIOBPEXKACHUS KIETOK. 1 12.02

Yacts II. CpaBHuTeIbHAS (IBOJIONMOHHAS) TUCTOJIOTHS — yYeHHE 0 TKAHAX

MHOT'OKJIETOYHBIX OPraHNu3MoB — 14 yacos

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

21. ‘ TxaHM MHOTOKJIETOYHBIX OPraHM3MOB. ‘ 1 ‘ 19.02 ‘

Tema 8. Inumenuanvuvie mkanu (2 uaca)

22. IToxpoBHBIE TKAHH O3BOHOYHBIX U OECIIO3BOHOYHBIX 1 26.02
KHUBOTHBIX.

23. Ipaxmuueckas paboma Nel: « H3yuenue snumenuanoruix 1 4.03
mKaHei»

Tema 9. Mviuweunvie mxanu (2 uaca)

24. MBplIeuHble TKaHH. 11.03

25. Ipaxkmuueckas paboma Ne2: «H3yuenue mbluieunvblx mKaney 1 18.03

Tema 10. Tkanu enympenneit cpeovt (coeOunumenvnas mkamns) (5 uacos)

26. OnopHO-MeXaHUIECKUE TKaHH. 1 1.04

217. Tpoduuecko-3amurHble TKaHU. [Ipakmuueckasn paboma Ne3: 1 8.04
«H3yuenue coeOuHUMenbHbIX MKAHel»

28. KpoBs. Ilpaxmuueckas paboma Ned: «Kpoew u ee anemenmoiy 15.04

29. Wmmynurer. 1 22.04

30. NmmyHUTET U (haKTOPHI CPEIIBI. 1 29.04

Tema 11. Tkanu nepenoit cucmemost (4 uaca)

31. HepsHas cucrema, ee CTpyKTypa U 3Ha4E€HUE UL OPraHU3Ma. 1 6.05

32. Cumnarc. I'must. Ilpaxmuueckas paboma Ne5: «H3yuenue 13.05
HEPEHOU MKAHUY

33. Perenepanus B HEpBHOM cUCTEME. 1 20.05

34. Hrorosoe 3ansTHE: «3HaUCHNE YBOITIOMMOHHOTO OAX0AA IPH 1 27.05

HU3Y4YCHUU KIICTOK U TKaHEH >KUBOTHBIX M YEIIOBEKA)




‘ Bcero 34

[Tpunoxxenue 1

1.JIaGopaTopHbie padoThl K TeMe: «O01ast HUTOJIOT U

Jlaboparopnast pabota No 1
YcTpoiicTBO CBETOBOI0 MUKPOCKONA M TEXHHKA MUKPOCKOMUPOBAHUS

Ilens: Ha ocHOBE 3HaHHS yCTPOMCTBA CBETOBOI'O MHUKPOCKOIIA OCBOUTH TEXHUKY
MUKPOCKOITMPOBAHHUS Y MPUTOTOBJICHUSI BPEMEHHBIX MpenapaToB.

Obopyooeanue: MHUKPOCKOMN, MPEAMETHBIE M TOKPOBHBIE CTEKJIa, IUIETKH,
CTaKaHYMKHU C BOJIOM, BaTa, MUHIIET, HOXKHUIIBI, TETPajb, aibboM. Tabmuia: cxema
YCTPOICTBAa MUKPOCKOIIA U €r0 YacTew.

Xon padoThlI.

1. PaccMOTpHUTE OCHOBHBIE YACTH MHKPOCKOIA: MEXaHHMYECKYI0, ONTHYECKYIO U

OCBETHUTEIIbHYIO.

Mexanuyeckas wacmu: WTATUB, TPEAMETHBIA CTOJIUK, TyOycC, PpEBOJIbBED,
MaKpO- U MUKPOMETPUYECKUN BUHTHI.

Onmuueckas yacms: OKYISApbl U O00BEKTUBBL. OKYJSIp HaXOAUTCS B BEpXHEH
gacTu TyOyca u oOpaiieH K riaszy. [lo nudpe Ha BepXHEH MOBEPXHOCTH OKYJIspa
MOXHO CYJIUTh O KpaTHOCTH ero yBenudeHus (7, 10, 15). Ha nmpotuBomnonaoxHon
CTOpOHE TyOyca HailiuTe BpallaloNlyloCcsl ITUIACTUHY, WX PEBOJBBEP, B KOTOPOM
UMEIOTCS TPU THe3/a JJIs1 00BEKTUBOB (OHU TaKXKe UMEIOT Pa3IUYHYI0 KPAaTHOCTh:
8, 40, 90 — nns m3ydeHus HambOojiee MeIKuX oOBekToB). OOIIee yBelUUueHUE
MHUKpPOCKOTIa PaBHO YBEIMYCHHUIO OKYJspa, YMHOKEHHOMY Ha YBEIUYCHHE
00BEKTHBA.

Ocgeemumenvhas yacms. 3€pKaio, KoHaeHcop W amadparma. KonmgeHcop
HaXOJIUTCSI MEXAY 3€pKajoOM U MPEAMETHBIM CTONUKOM. OH COCTOUT U3 2-3 JHH3.
Jlnst mepemenieHus: KOHJIGHCOpa CYIIECTBYET BUHT, PACIOJIOKCHHBIA KIEpear OT
MUKPO - ¥ MAaKpOMETPHUYECKOTrO BHHTOB. I[Ipum omyckaHuu KOHAEHCOpa
OCBEIICHHOCTh YMEHBIIIACTCS, MPY MTOJHIMAHUHU YBEIINYNBACTCA.

2. CxeMaTu4ecKd 3apucyiTe B aJbOOM MHUKPOCKOII U €ro YacTH.

Ilpasuna pabomsvt c Mukpockonom.

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

2. TloctaBeTe B paboduee TOJOKEHHE OOBEKTHMB Mayioro ypenwmueHus. Korma
00OBbEKTUB 3aliMeT LEHTPUPOBAHHOE TMOJOXKEHUE, B PEBOJbBEpE cpaboTaeT
YCTPOUCTBO-3aIEIKA (CIABIIMIMUTCS JETKUN METYOK).

3. I'msiast B OKyssip JIEBBIM TJIa30M, BpallaiiTe 3epKaJi0 B pa3HBIX HAINPABICHUSX,
MIOKA MOJIe 3peHUs He OYyJIeT OCBEILEHO IPKO U PaBHOMEPHO.



4. Tlonoxute Ha MPEIMETHBIA CTOJMK MPUTOTOBIEHHBIN mpenapaT (MOKPOBHBIM
CTEKJIOM BBEpPX), YTOOBI OOBEKT HAXOAWICS B LIEHTPE OTBEPCTHS MPEIMETHOTO
CTOJIMKA.

5. Tloa xKoHTpOIEM 3peHUs MEIJIEHHO OMYCTUTE TyOyC C MOMOIIbBIO MaKpOBUHTA,
YTOOBI 0OBEKTUB HAXOJIMUJICS HA PACCTOSIHUU 2 MM OT Ipenapara.

6. CmoTpuTe B OKYJISIp U OAHOBPEMEHHO MEJIEHHO MOAHUMATEe TyOyc O TeX
nop, NOKa B M0JIE 3pEHUs HE MOSBUTCS N300pakeHHe 00BbEKTa.

/. lns Toro 4dToOBl MEpPEeUTH K PACCMOTPEHUI0 OO0BEKTa MpU OOJIBLIOM
YBEJIMUEHUH MMKPOCKOMA, HEOOXOAMMO OTLEHTPUPOBATh Ipenapar, T.e.
NOMECTHUTb OOBEKT B MOJIE 3PEHHUS.

8. Bpamas peBoiibBep, nepeBeauTe B padouee MOJI0KEeHHE OOBEKTHB OONBIIOrO
YBEJIUYEHHUS.

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

10.'nmans B OKynsip, MEMJIEHHO TMOAHUMAaiTe TyOyCc, IOKa He MOSBUTCA
U300pakeHue.

11. JIns ToHKOM (hOKYCUPOBKHU MUCIOJIb3yHTE MUKPOMETPUUYECKUIN BUHT.

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

[lepenuimure npaBmia pabOThl MHUKPOCKOTIOM B TeTpaab IS J1a00paTOPHBIX
paboT.

Memoouka npuzomogieHus epemenno20 npenapama.

° Bo3pMure mnpemMeTrHoe cTekJIO, Aepka ero 3a OOKOBBIE TI'paHU, U
ITOJIOKUTE Ha CTOJI.

° [TomecTHTe B IIEHTpP CTEKIJIa OOBEKT, HAIPUMEDP KYCOUKH BaTHI.

° [TumeTko# HaHEeCHTE Ha OOBEKT OJIHY KATUTFO BOIBI.

° Bo3sMure mokpoBHOE cTEKIIO (00s3aTEIHHO 32 OOKOBBIC I'PaHU, HHAYE

OCTaBUTE OTHEYATKU MaJIbLIEB HA TTOBEPXHOCTH) U MOJIOKUTE €r0 CBEPXY Ha
IPEAMETHOE CTEKJIO.
° PaccmoTpute TOTOBBIM MUKpOTIIpENnapar mnoj MUKPOCKOIIOM.

3apucyiite B aab00M, KaK BBITJSIAUT OOBEKT O] MHUKPOCKOTIOM TPU MaJIOM U
OOJBIIIOM YBEITUYCHUH.

Jlabopatopnas pabota No 2
OCo0eHHOCTH CTPOEHHUS KJIETOK IYKAPUOT U MPOKAPUOT

Ilens: Ha ocHOBaHMM W3y4YeHUs KIETOK OakTepuil (MPOKapHoOT), PACTCHUU W
KUBOTHBIX (PYKapHOT) I[I0Ka3aThb OCHOBHBIE OTJIUYUS B CTPOCHUHU KIIETOK
MPOKApUOT U HYKApPUOT, a TakkKe OOHApPYKUThb OCHOBHBIE YEpPThI CXOJCTBA B
CTPOCHHM KJIETOK OaKTepuid, pacCTEHUH W >KUBOTHBIX KaK MOKa3aTellb €IMHCTBA
OpraHu3aIuu KUBBIX (HOPM.

Obopyoosanue: MUKPOCKOI, TPEAMETHBIE W TOKPOBHBIE CTEKJA, IHUIIETKH,
MAHIETHI, CTAKaHbl C BOJOW, PacTBOp TYIIHM, PAacTBOp MHoAa, JIyK penyaTbli,
MHUKpPOIIpEnapaT KJIETOK MHOTOKJIETOUYHBIX JKUBOTHBIX, KYJIbTypa OakTepui,
TaOJIUIBI CTPOCHUS OAKTEPUATIBbHBIX, PACTUTENIBHBIX U KUBOTHBIX KJIETOK.



Xoxa padoThl.

1. IlpuroToBpTE MUKpOIpENapaT KOXKHUIIBI JyKa. i1 3TOro oTAeNIuTe OT KyCOUKa
JIyKOBMIIbI MACUCTYIO YelllyiKy. Ha BHyTpeHHEN CTOpOHE €€ HaXOAUTCs TOHKas
mieHka. CHUMUTE €€ NMUHLIETOM M OTPEKbTE HOKHULIAMH KYCOYEK IUICHKH
pa3sMepoM HECKOJIBKO KBaJApaTHBIX MWILINMETpOB. [lonoxure Ha npenmeTHoe

CTEKJIO, KaIlHUTE KalleJIbKy WOoJa W HAaKpOUTE IMOKPOBHBIM CTEKIIOM.

PaccmoTpuTe ero noj MajabiM U OOJIBIIUM YBEJIUYEHUEM.

PaccMoTtpute rotoBslii MUKpoOIIpenapaTr KIE€TOK MHOTOKJIETOYHOI'O JKMBOTHOT'O.

3. IlpuroroBbTe MuUKponpenapar OakTepuadbHOW KyJbTypbl. s »TOoro Ha
OPEIMETHOE CTEKJIO IIOMECTHTE KAaIIl0 HacTosi 0oraroro MHUKpO(pIopon
(0ObIYHO 3TO HAcTOM Msica, pbIOBI). PaccMmoTpute mnpemapar moj MajbiM U
OonpmM  yBenuyeHuem. Crenaiite 3apuCOBKHM, oOpaias BHHMaHHUE Ha
B3aMMHOE pAaCIOJIO)KEHHUE KIETOK, Ha COOTHOLIEHUS pa3MepoB, (opmy
Oakrtepuil. JJo6aBUB B Karullo HACTOS TYIIb, MOKHO MPUTOTOBUTH HETATUBHBIN
TyIIEBOM TMpemnapar, TOrja B TOJIe 3PEHUS OTYETIMBO OYIyT BUIHBI
HEOKpAIlIeHHbIE KJIETKU OaKTepuil.

4. CormocTaBbTe YBUACHHOE C N300pakeHHUEM OOBEKTOB Ha Tabnuuax. 3apucyiite
KJIETKA B TeTpajsix M o0O003HaybTE€ BHUJIMMbIE B CBETOBOW MHMKPOCKOII
OpPraHOU/IBI.

5. CpaBHute Mexnay co0oil 3T kieTkd. OTBeTbTE€ Ha BONPOCH: B YEM
3aKJIF0YAETCSl CXOACTBO M pasinuue KieToK? KakoBbI MPHUYMHBI CXOJCTBA U
pa3nuuus KJIETOK pa3HbIX opraHu3MoB? [lombiTaiiTech OOBSICHUTH, KAk ILIa
ABOJIIOLIUS OaKTepUid, paCTEeHUH U )KUBOTHBIX?

N

[IpoBenutre coBMecTHOE OOCyX AeHHEe YBHIEHHOro. Kakue mnpeanoaoxeHus
KJIETOYHOU TEOPUU MOKHO TIOJITBEPIUTH PE3yIbTaTaMU MPOBEICHHON PabOThI?

Jlabopatopnas pabota Ne 3
IMna3mMomu3 U Aenaa3MoJin3 B KJIeTKAX KOKHUIIbI JIyKa

Ileny: ChopmupoBaTh yMEHHE TPOBOJUTH OMBIT IO MOJTYYEHHUIO TUIa3MOJIN3a,
3aKpenuTh YMEHHS paboTaTh C MHKPOCKOIIOM, TPOBOJIUTH HAOMIONEHUS W
OOBSCHATD MOTYYCHHBIE PE3YIIbTATHI.

Obopyooeanue. MUKPOCKOII, MPEIAMETHbIE U TOKPOBHBIC CTEKJIa, CTEKJISHHBIC
MaJIOYKH, CTaKaHbI ¢ BOJOH, puibTpoBaibHAas OymMara, pacTBOp TOBapECHHOW COJIH,
pernyarsii JIyK.

Xoa padoThl.

1. TlpurotoBeTe TmpemapaT KOXHIBI JyKa, pPacCMOTPUTE KIETKH  TIOJ
MHKpockormoM. OOpaTuTe BHHMaHHME€ Ha PaCIOJOXKEHHUE IIUTOIUIa3MBbl
OTHOCHUTEJIBHO KJIETOYHOW 00O0JIOUKHU.

2. Ypamure ¢ MHKpoIpemnapara BOJy, NPHUIOXKHB (UIBTPOBAIBHYIO Oymary K
Kparo MOKpPOBHOTO cTekia. HaHecuTe Ha mpeaMeTHOE CTEKJIO KaIUlk pacTBOpa
noBapeHHoM conu. Habmrogalite 3a COCTOSTHHEM ITUTOIIIa3MBI.



OuibTpoBaNbHOM Oymaroi ynaauTe pacTBOp MoBapeHHOM conu. KamHurte Ha

INpeAMEeTHOe cTekino 2-3 kamau BoAbl. HaOmromaiite 3a cocrosiHueM

LUTOIJIa3MBl.

OO06bsicaute HabmoaaemMoe siBiieHre. OTBEThTE HAa BOMPOCHI:

e Kyna nBuranach Boja (B KJIETKM WIM U3 HUX) MPU TOMEIICHUU TKAHU B
pactBop cosn?

e Uem MOXHO OOBSCHUTH TAKOE HANIPABJICHHUE JABMKEHHS BOJIbI?

e Kyna nBuramac BoJa MpU MOMEIIEHHMH TKaHW B Boay?  UYem 3t10
oOBsicHsAeTCA?

e Kak BbI ymaeTe, 4TO MOTJI0 Obl MPOU30MTH B KIIETKAX, €CJIH Obl UX OCTAaBUIU
B PAcTBOpE COJIM HA JJIUTEIbHOE BpeMsi?

e MOXHO 71 UCTIOJIL30BATh PACTBOP COJIH /JII YHUUTOKEHUSI COPHAKOB?

3ap1/1cyﬁTe B aJb00M BCC, YTO BbI BUJICIIN HA MHUKPOIIPCIIapaTe.

Jlaboparopnas pabota No 4
MuTo3 B KJIeTKaX KOpelKa JyKa

Ilens: Ha roToBOM MHKpompenapaTe KOpelika Jiyka yOeauTbess B Hamuuuu Qa3
MUTOTUYECKOTO JeleHus. Bo BpeMs u3yueHus mnpenapara MHOATBEPAUTH CBOU
3HaHMs 00 ATOM IpoIIecce.

Obopyoosanue: MUKPOCKOT, TOTOBBbIE MUKPOITPENapaThl, TaOIUIAa CXEMbl MUTO3A.

Xox padoThl.

1.

no

YcraHoBuTe mpenaparT MOJ MHUKPOCKOIIOM M BHUMATEIBHO pPacCMOTPUTE
KJIETKH.

Hanpgure nenmsiquecs: KIETKY Ha Pa3HbIX CTAAUSAX MUTO3A.

KpynHo HapucyiTe KOHTYphl KJIETOK M 3aT€M pPAaCHOJIOKUTE B HHUX
HaOII0/JaeMbIe CTPYKTYPHI.

Humepghaza. SImpo B KIETKE OKpPYTJIOe, ¢ YETKHUMH TpaHuUllaMH. B Hem
BUJHBI OJHO WU JBa SApHIIKA. XPOMaTUH B BHUJE TJBIOOK 3aroJIHACT
KapHOILIA3MYy.

Ilpoghaza. SInpo 3aMeTHO YBENTUYUBAETCA, B HEM HCUE3AIOT SAPBIMKH. B
Kapuoria3Me HaOronaeTcs Kak Obl KITyOOK, COCTaBICHHBIA W3 TOHKHX HUTEH.
Oto xpomocombl. B koHlle mpodaszsl o00o0l0UKa sAmpa paspymiaeTcs, u
XPOMOCOMBI BBIXOJSAT B LIUTOIJIA3MY.

Memagaza. XpomMOCOMBI 3aMETHO YKOPAuWBAIOTCS W  YTOJNIIAIOTCS,
OpuOOPETaloT BHJ  CWJIBHO  HM30THYTHIX  MAJOYKOBUIHBIX  CTPYKTYP.
[TocTapaiiTech HaWTH KIIETKY, B KOTOPOM XPOMOCOMBI JIEKAT B 3KBATOPUATIBHOU
IJIOCKOCTH, 00pa3ys 3BE31y.

Anaghaza. CecTpUHCKHE XpPOMOCOMBI MEPEMENIAIOTCA K MOJtocaM, Mo3TOMY
B KJIETKE MOXKHO YBUAETh (UTypbl, HAIOMHUHAIONIME JBE 3Be31bl. OOpartute
BHUMAaHUE, YTO XPOMOCOMBI UMEIOT BUJ] IINWIbKH. [[eHTpoMepsl HapaBiIeHbI K
MOJIIOCaM, a IUIEYH PACXOIATCS MO YTJIOM APYT K APYTY.



Tenoghaza. Y npoTHUBOMNOJIOKHBIX MOTIOCOB KIETKH BUIHBI PHIXJIbIE KITyOKH

W3 YaCTUYHO JI€CHUPAIU30BAHHBIX XPOMOCOM. B 1eHTpe KJIETKM HayuHaeT
(opMHUpOBATECS MEPETOPOAKA, KOTOpas IMOCTENEHHO MAEIUT MAaTEPUHCKYIO
KJIETKY Ha JIB€ JOUEPHUX.

4. 3apucyiiTe KJIETKH Ha Pa3IUYHbIX CTaAUsIX MUTO3a U B uHTepdasze. Ha pucynke
JOJKHBI OBITh 0003HAUCHBI:
1) unrepdasza (s1apo, HUTOIIIA3Ma, XPOMATHH);
2) npodaza (XpoMOCOMBI);
3) Metadaza (MaTepUHCKast 3B€3/1a);
4) anadaza (1ouepHue 3BE3/1bl);
5) Tenodasza (siapa T0YEPHUX KIETOK).

OO6cynuTe B rpymnie pe3yiabTaThl J1abopaTopHOi paboThl. CpaBHUTE ClIETaHHBIE C
pernapaToB PUCYHKH CO CXEMOW MUTO3a.

2.JlabopaTopHo-nIpakTHYEeCKHe PpPadoTel mo TeMe: «CpaBHHMTeIbHAS
THCTOJIOTHS — yYeHHEe 0 TKAHSIX MHOTOKJIETOYHBIX OPraHU3MOB»

JlaboparopHo-npakTuyeckas padora No 1
HN3yuyeHue 3MUTENHATBHBIX TKAHEH

l[eﬂb.’ Ha roroBom MUKpOIpeIapare¢ CpaBHUTb BHAbI SOUTEINAILHON TKAaHU M
BBIABUTL CXOJACTBO B HX CTPOCHHMH. Bo BpCMs H3YUCHHUA MUKPOIIpCIIapara
Y6€,ZII/ITI>Cﬂ B TOM, 4YTO Pa3HbIC THUIIbL SMOUTEINAJIBHON TKAaHU HMEIOT OIHO
IMPOUCXOKIACHUC.

Ooopyoosanue: MUKpOCKOIL, TOTOBBIE MUKPOIIPENAPAThl SMUTEIHAIBHBIX TKAHEM,
TaOIHUITBI CO CXEMOM CTPOCHUS AIUTEITNATbHONW TKaHU.

Xoxa padoThl.

1. PaccmoTpuTe MO MUKPOCKOIIOM TOTOBBIE MUKpOIIPENapaThl Pa3InIHbIX BHUJIOB
SMUTEINATBLHON TKAHH.

2. ComocTaBbTe YBUICHHOC C H300paKeHHEM OOBEKTOB Ha TaOmWIax u
OTIPENICIIUTE THUII SIUTEIIMAIIBHOM TKAHU Ha TOTOBOM MHUKpOIIperapare.

3. 3apucyiite B anb00M Yy4YaCTOK OSIUTEIUATBHOW TKAHU, YBUICHHOW TIOJ
MHKPOCKOIIOM, W CXEMaTHYHOE H300paKCHHWE MaHHOTO THIIA DIUTSIUS C
TaOIULIBL.

CnenaﬁTe BBIBOJ[ O CTPOCHHH PA3HBIX TUIIOB SMNUTEINAILHON TKaHU.
OGCYI{I/ITG B TIpyaiec OTIN4YUC IIPOCTBIX JIIMTCIUMCB OT CJHIOXHBIX MW HX
PAaCIIOJI0KCHHUC B OPraHU3MCE.

JlaboparopHo-npakTuyeckas padora No 2
N3yuyeHnune MbIIIEYHONH TKAHU



Ilenv: Ha roroBOM MUKpoOIpenapare CpaBHUTH TUIIbI MBIIIEYHOW TKAHU U BBISIBUTH
OTJIMYHS B CTPOCHUM TJAAKOM M IIONEPEYHO-IOJIOCATOM MBIIIEYHOM TKAaHMU.
Onpenenuts CBOMCTBA MBIIIEYHON TKAHU.

Oobopyoosanue: MUKPOCKOIL, TOTOBBIE MUKPOIIPENAPATHI IIONIEPEYHO-TIONOCATON U
IJIaJJKOW MBIIIEYHON TKaHU, TAOJUIBI CO CXEMOM CTPOSHUS MBIILIEYHOW TKAHHU.

Xox padoThlI.

1.

PaccmoTpute 1mojg MHKPOCKONOM TOTOBBIE MHMKPOINpENAapaThl pa3HbIX THIIOB
MBIIIIEYHON TKAHU.

CormocraBbTe YBHACHHOE C HM300paKeHHEM Ha TaOJUIIAX W ONpEeJeTUTe THUI
MBIIIEYHONU TKAaHW Ha TOTOBOM MUKpOIIpernapare.

3apucyiite B anb0OM yYacTOK MBINICEYHONW TKaHU, YBUJACHHOW IO
MHUKPOCKOIIOM, M €€ CXeMaTUYHOE U300paKeHHUE C TaOJIUIIBI.

Paccmotpure Tabnuiyy «CBOWCTBA MBIIIIEYHOW TKaHW» M 3aIUIIUTE OCHOBHBIE
CBOMCTBA MBIIIIII.

Crenaiite BBIBOJI O CBOMCTBAX MBIIIIEYHOU TKAHMU.
OO6cynute B TpyIIe, Kakue pa3apakKUTENM — BHEIIHHWE M BHYTPEHHHUE — MOTYT
BBI3BIBATh BO30YKICHUE U COKPAIIEHUE MBIIIIII.
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