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IosicHuTEeNLHAA 3aNINCKA.

B mporpamme paccmarpuBarorcsi Bonmpochl OOImiell OMONI0ruu, KOTOpble YIIIyONSIOT U
pacIIMpsOT 3HAHUS O CTPOEHMM KJIETOK M TKaHEH, NoJlydeHHble B 7-9 knaccax. B wurore
(dopmHpyeTcsl 1I€JOCTHOE NMPEACTaBIEHUE O €IMHCTBE OpPraHU3allMU BCEX JKUBBIX CYILECTB Ha
OCHOBE UX KJIIETOYHOI'O CTPOCHHUH.

OcHo6HOIl Yenvblo nPoOZPamMmpl SBISETCS CO3JaHNUE YCIOBUH 1751 (OPMUPOBAHUS YMEHHUN
¥ HaBBIKOB KOMIUIEKCHOTO OCMBICTICHUS 3HAHHWH B OMOJIOTUH, TOMOILb YYAIIUMCS B TIOATOTOBKE
Kk noctymieHnio B BY3sl u CCY3bl, ynoBI€TBOPEHHE MHTEPECOB YHYAIUXCS, YBJIEKAIOIIUXCS
LUATOJIOTUEH U TUCTOJIOTHEH.

OcHOBHAsl KOHIENIUSI POTPAMMBI:

o Komnnexcuviti nooxo0 npu u3yuyeHuu OJHCUBLIX OP2AHUBMOE HA PA3HbIX VPOBHAX
opeanuzayuu (0m MONEKVIAPHO20 00 CUCEeMHO-Op2anHo20). BakHO moKa3aTh, YTO TKaHU U
OpraHbl BCETO JKWUBOTO TIOCTPOCHBI HA E€IWHON KJIETOYHOW OCHOBE, HUMEIoIel oOlmue
byHIaMEHTaIbHBIC TPU3HAKU U OCOOEHHOCTH;

o CpasnumenvHo-360110YUOHHAs HanpasieHHocmy Kypca. Ilpu paccMOTpeHUU BOIPOCOB
CTpPOCHHS KJIETKH, TKaHe M OpraHOB MHOTOKJIETOYHBIX >KMBOTHBIX OCHOBHOE BHHMMAaHUE
YACIIACTCA q)OpMI/IpOBaHI/IIO Yy ydamuxcsa 3BOJIOOUOHHOIO MBINUIJICHUA TMPU U3YUYCHHUU JKUBOU
HPHUPOJBI BO BCEX €€ IIPOSABICHUIX,

e Ucnonv3o8anue camvlx cO8PEMEHHBIX MONEKYIAPHO-OUOLOSULECKUX OAHHBIX O CIPOEHUU
U QYHKYUOHUPOBAHUU KIEMOUHbIX U MKAHEBbIX CUCMEM JHCUBOMHBIX. DTO TOJpa3yMeBaeT
Xopollee BIaJeHUE YYEeHMKaMHd OCHOBaMHU OOIIed OMOJIOTHWH, T€HETUKU, TEOPHH SBOJIOIUH,
JIPYTuX OMOJIOTHYECKUX HAYK;

e JKoN02UYecKas HanpaeieHHocms Kypca. BaxHo chopMupoBath TBeploe yOexaeHHE y
peosT, uro HebmaronpusTHbIe (akTOphl (KaK BHEITHEH, TaK U BHYTPEHHEHW MPUPOJIbI), BKIFOYAs
BpEIHbIE [IPUBBIYKU (HapKOTHUKH, aJIKOT'OJIb, Tabax, CTPECCHI, HapyLICHHbIN
MICUXOAMOIIMOHANIBHEIN (POH), CEphE3HO CKA3bIBAIOTCS HA COCTOSIHMHM OpraHWU3Ma, 3aTparuBas
CaMbIC I‘HyGI/IHHBIe — MOJICKYJAPHO-TCHCTHUYCCKUC — OCHOBBI ACATCIIBHOCTH KJICTOK — U YTO C
moI00HOTO poja HAPYIICHUSIMU OOPOTHCSI TPYTHO U, TIOPOM, HEBO3MOXKHO;

e [Ipakmuyeckue 3anamusa. ITa YacTb Kypca MpEINojaraeT MIKUPOKOE MCIOIb30BaHHE
WJUTFOCTPATHBHOTO MaTepuaya (cxemsl, (pororpaduu, TaOIUIEI) HETTIOCPEACTBEHHO HA 3aHATHSIX
(0coOCHHO TpU W3YYEHUU CTPYKTYPhl KJIETKH), a TaKXKe H3YYCHHE MHUKPOCKOMUYECKHUX
MpenapaToB TKaHEH.

Ilnanupyemblie pe3yJbTaThl 0CBOCHUS MPOTrPaAMMBbI
[InanupyemMble JTUYHOCTHBIE PE3yJIbTATHI:

— OpHEHTamus OOYYaIOIIMXCS Ha JOCTHKEHUE JIMYHOTO CYACThs, pEaU3aIUio
IIO3UTUBHBIX KXHU3HCHHBIX HepCHeKTI/IB, WHHUIIMATUBHOCTD, eraTI/IBHOCTb, TOTOBHOCTh U
CIOCOOHOCTh K JIMYHOCTHOMY CaMOOTPEIEIECHUI0, CITIOCOOHOCTh CTaBUTh LIEIW M CTPOUTH
JKH3HEHHBIE IIaHEL;

— TOTOBHOCTh M CIIOCOOHOCTh O0ECTEUUTh CeOC W CBOMM OJIM3KHM JOCTOHMHYIO
YKW3Hb B MPOIIECCE CAMOCTOATEIIBHOM, TBOPUECKON U OTBETCTBEHHOU JI€SITEIIbHOCTH;



— TOTOBHOCThb U CIIOCOOHOCTH o6yqa101u1/1xcsi K CaMOpPa3BUTUIO U CAMOBOCIIMTAHUIO
B COOTBETCTBHH C O6H_ICLIGJ'IOBCLIGCKI/IMI/I HOEHHOCTSIMMU,

— TMPHUHATUE M pealu3alusl EeHHOCTEH 340poBOro M 0€30MacHOro obpasa KHU3HH,
OepeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (hU3UYECKOMY U
MICUXOJIOTHYECKOMY 370POBBIO;

— HENpPUATUE BPEIHBIX MPUBBIYCK: KyPEHHS, YIIOTPEOICHHS ANKOT0JIsl, HAPKOTHKOB;

— HPaBCTBEHHOE CO3HAHHE M TOBEJCHHE HAa OCHOBE YCBOEHHS OOIIEYEeTOBEYECKUX
[IEHHOCTEH, TOTOBHOCTH M CIIOCOOHOCTH BECTH JUAJIOT C JAPYTMMH JIIOJIbMH, TOCTUTAThH B
HEM B3aUMOIIOHUMAaHHA, HAXOJUTb O6H_II/IG eI U COTPpYAHUYIATh JI UX JOCTUKCHUS,

— TMpUHATHE TYMAaHUCTHUYECKMX LIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE U
J00pO’KeNaTeIbHOE OTHOIICHHE K IPYTOMY UE€JIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHUIO;

— CIIOCOOHOCTh K CONEPEeKUBAHUIO M (POPMHUPOBAHUE MO3UTHBHOIO OTHOLICHHUS K
JIOJSM, B TOM YHCJIE K JINLAM C OIPaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10POBbSI;

— pPa3sBUTHE KOMIIETEHUUN COTPYAHUYECTBA CO CBEPCTHUKAMM, B3pOCIBIMU B
o0pa3oBaTenbHON, OOILIECTBEHHO NOJE3HOH, YyueOHO-HCCIE0BATENbCKOM, MPOSKTHON W
JIPYrUX BUAAX AEATEIbHOCTH;

— MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHs HAYKH,
3HaYMMOCTH HayKd, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPYECTBY, BJaJlCHHUE
JIOCTOBEpHOH HH(pOpManmeil o MeperoBbIX OCTIKEHUSX U OTKPBITHSIX MHPOBOH H
OTE€YECTBEHHON HAayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAaHUAX 00 YCTpOICTBE Mupa U
oOuiecTBa;

— TOTOBHOCTH M CIIOCOOHOCTHh K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHMIO, HA
MPOTSHKEHUH BCEH JKU3HU; CO3HATENIbHOE OTHOIIEHUE K HEMPEPHIBHOMY 0Opa30BaHUIO KaK
YCJIOBHIO YCTICITHON PO ECCHOHATHHOM U 00IIECTBEHHOM IeATeTbHOCTH;

— OCO3HaHHBIM BBIOOp Oynymed mnpodeccuu Kak NyTh W CIIOCO0 peaTu3aluu
COOCTBEHHBIX )KM3HEHHBIX IIJIAHOB.

[InanupyemMble MeTanpeIMeTHbIE pPe3yJIbTAThI:
MertarnpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMBI MPEACTABICHBI TPEMS TpyNIamH

YHUBEpCAJIbHBIX yueOHbIX AevicTBuil (YVY /).

1. PeryJsiTuBHbIe YHHBEpcaJIbHbIE yueOHbIe 1eiicTBUS:

— CaMOCTOATENbHO OINpeNeNiATh IeJIH, 3aJaBaTh NapaMeTpbl M KPUTEPUHU, IO
KOTOPBIM MO>KHO ONPEAETUTh, YTO LIEIb JOCTUTHYTA;

— OIICHMBAaTh BO3MOJKHBIE TIOCIIEACTBUSL JIOCTM)KEHHUS IIOCTABJICHHOM IIETH B
JeSITEeIbHOCTH, COOCTBEHHOM MXHM3HH M KM3HHM OKPYXAIOIIUX JIIOJe, OCHOBBIBAsICh Ha
COOOpaKEHHSIX ATUKU U MOPAJIH;

— cTaBuTh u (opMyaupoBaTh COOCTBEHHBIE 3a7aud B  00pa30BATEIHHOU
JEeSTEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

— OLIEHUBATh PECYpChl, B TOM 4YHCIIe BpeMs U JApyTrue HemaTepualbHbIE PECypCHI,
HEO0OXOIUMBIE JUIS TOCTUKECHHUS TIOCTABICHHOH 1IeITH;

— BBIOMpPATh MYTh JOCTHKEHUS 1I€JIU, MJIAHUPOBATh PEIICHNE MMOCTaBICHHbBIX 3a/a4,
ONTUMU3HPYS MaTePHAIILHBIC U HEMaTepHUATbHBIC 3aTPaThI;

— OpraHu30BbIBaTh 3PEKTUBHBII MOUCK PECYPCOB, HEOOXOUMBIX JJISl JOCTHKEHUS
MMOCTaBJICHHON IEJIH;



— COIOCTaBJIATH IMOJYYCHHBIH pe3yibTaT ACSITEILHOCTH C TOCTaBJICHHOW 3apaHee
LIETIBIO.
2. Tlo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe AeilicTBHUS:
— HCKaTh W HAaxoIuTh OOOOIIEHHBIC CIOCOOBI pEHICHHs 3a7ad, B TOM YHUCIE,
OCYIIECTBIISITh Pa3BEPHYTHIA WH(MOPMAIMOHHBIA TMOUCK U CTaBUTh HAa €ro OCHOBE HOBBIE
(yueOHBbIe U TTO3HABATENBHBIC) 32/1a4H;

— KPUTHYECKHU OLICHUBATh M MHTEPIPETUPOBATH MH(POPMAIIUIO C Pa3HBIX MO3UIHH,
pacro3HaBaTh U (GUKCUPOBATH IPOTHUBOPEUHs B HH(POPMAIIMOHHBIX UCTOYHUKAX;

— HCIIOJIL30BaTh pa3nYHbIC MOJENbHO-CXEMATHYECKHUE CpeacTBa il g
MPEJCTABICHUSI CYIIECTBEHHBIX CBA3€d M OTHOLICHHM, a TaKkXke MPOTHUBOPEUHIA,
BBISIBJICHHBIX B MH(OPMAIIMOHHBIX UICTOYHHUKAX;

— HaxOAWTh U TMPHUBOAMTH KPUTHUECKUE APTyMEHTbl B OTHOLICHHM JEHCTBHNA WU
CYXAECHMHM JPYroro; CIOKOMHO M pPa3syMHO OTHOCHUTbCA K KPUTUYECKUMM 3aMEYaHUSIM B
OTHOILICHUH COOCTBEHHOT'O CYXXICHHs, pacCMaTpHBaTh HMX KakK pecypc COOCTBEHHOTO
pa3BUTHS,

— BBIXOJUTH 32 paMKH Y4eOHOTo MpeIMeTa U OCYUIECTBIATH LieJIeHANpaBICHHBIN
MOMCK BO3MOKHOCTEH I IMPOKOTO MEpEeH0ca CPEJICTB U CIOCO00B IEHCTBHUS;

— BBICTpaMBaThb WHIUBUAYAIbHYIO OOpa3oBaTENbHYIO TPACKTOPHUIO, YUHUTHIBas
OTPaHUYEHUS CO CTOPOHBI IPYTUX YUaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;

— HWMETh TIPEJACTABICHUE O MOJIEKYJISPHO-OMOJIOTHUECKUX OCHOBaX BaKHEHIINX
MIPOIIECCOB HAIIETO OPTaHNU3Ma;

- YMETh BBIBISATH MPHYUHHO-CIIECTBEHHBIE CBS3H MEXIy OMOJIOTHYCCKHUMH TPOIIECCAaMU
OpraHu3Ma.
3. KoMmyHUKaTHBHBbIE YHHBEpPCaJIbHble yUeOHbIE 1eliCTBHS:

— OCYIIECTBJIATH JEJOBYI0 KOMMYHMKAIIMIO KaK CO CBEPCTHHKaMH, TaK M CO
B3pOCIIBIMH, TIOJOUPATh MAPTHEPOB VIS JIETOBOM KOMMYHUKALIUU UCXO/S U3 COOOpaskeHHH
Pe3yJIbTaTUBHOCTH B3aUMOCHUCTBUS, a HE TMYHBIX CUMITIATHIA;

— TIPH OCYLIECTBICHUM TPYMNIOBOH paboOThl OBITh KaK pPYKOBOAWUTENEM, TaK W
YJIEHOM KOMaHJAbl B pa3HbIX poisax (TeHepaTop UAeH, KPUTHUK, HCIOIHUTEb,
BBICTYNAIOUIUH, SKCIIEPT U T.11.);

— KOOpPAMHUPOBATh M BBIOJIHATH pabOTy B YCIOBUAX PEATBbHOT0, BUPTYAJIbHOTO U
KOMOHWHHUPOBAaHHOTO B3aUMOCHCTBUS;

— pa3BepHYTO, JJOTUYHO U TOYHO U3JaraTh CBOIO TOUKY 3PEHHUS C MCIIOJIb30BAaHHEM
aJIeKBAaTHBIX (YCTHBIX M MUCHbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

— pacro3HaBaTh KOH()JIMKTOTCHHBIE CUTYAIlUH U TPEAOTBPAIIATh KOH(MIMUKTHI 10 UX
aKTUBHOM (pa3bl, BBHICTpAMBATh JEJIOBYI0 M OOpa30BaTEbHYI0O KOMMYHHUKAIUIO, n30eras
JIMYHOCTHBIX OI[CHOYHBIX CY>KICHHMA.

Coaep:xxaHnue nmporpaMmmbl

Yactsp 1. O01mast nurosiorus (ouosorus kjierkun) — 20 yacon
Tema 1. Beeoenue 6 buonozuio knemxu (1 uac)
OcHOBBI IUTOJIOTUH. 3a1a4¥ COBPEMEHHON LIUTOJIOTUH.



Knerounass Teopus — OCHOBHOW 3aKOH CTPOCHHSI JKMBBIX OpPraHU3MOB. 3aciyra
OTEUECTBEHHBIX OHOJIOTOB B 3alllUTE OCHOBHBIX IOJIOKCHHU KJIETOYHOW Teopuu. Paborta ¢
MHUKPOCKOIIOM U MUKpOIIpenapaTaMu.

Jlabopamopnas paboma Nel: « Yempoiicmeo mukpockonay

Tema 2. Oouwguit nnan cmpoenus Kiemok Hcugvlx op2anumos (2 uaca)

[Ipoxkapuotrel ¥ 3ykapuoTbl. CxoacTBo u paznuuus. JKUBOTHasE M pacTUTENbHAA
JYKapuOTHYECKas KJIeTKa. TeopuH MPOUCXOKACHUS YyKapUOTHUECKON KIIETKH.

Jlabopamopnas paboma Ne2: «Ocobennocmu cmpoeHus Kiemox 3yKapuom u npoKapuom»

Tema 3. Ocnoenble KOMnoHeHmbvl U OP2AHOUObL K1emok (8 uacos)

MemoOpana u HagMeMOpPaHHBII KOMILTEKC.

MemOpana u HagMeMmOpaHHbIM Komruiekc. CoBpeMeHHass MOJeNb CTPOSHHS KIETOYHOM
MeMOpaHbl. YHHUBEpCAJIbHBIA XapakTep CTPOCHUsT MeMOpaHbl BceX KiIeTok. MemOpaHHbIe
opranouasl kietok. CocTaB, 3HaY€HHWE B KHU3HU KJIETOK W OpraHu3Ma HaJAMEMOPaHHOTO
KOMILJIEKCA.

Jlabopamopnas paboma Ne3: «Ilnazmonus u 0eniasmonu3 8 Kiemrax KOHCUybl 1yKay

HuTonazma u opraHouabl.

[Mutockener u ero Qynkmuu. lluromnmasma m opranouzasl. llUTOCKENeT KIETOK — €ro
KOMIIOHEHTHI ¥ (DYHKIIMU B Pa3HBIX THIAX KIETOK. MeMOpaHHBIE OPraHOUIbI KIETOK.

Crpoenune opranonsioB u ux ¢pynkuuu: SI1C, Komruieke ['ombxu, TM30COMBI.

MuTOXOHAPHUHU U XJIOPOILIACTHI.

MuToxoHapuu u xyoporuiactel. CTpoeHHe U QYHKIIUN OPraHOUI0B. VICTOYHHUKY SHEpPTUU
B Kkietke. ['ereporpodsl u aBTOTpO(dbl. OCHOBHBIE 3aKOHBI OMOPHEPreTHKU B KJIETKaX. THIIbI
oOMeHa BelecTB B KieTKe. MUTOXOHAPUM — OHHEPreTMYeCKUe CTAHIMU KIIETKU. THuIbl
MUTOXOHJpUH U ux crpoeHne. CoBpeMeHHas cxema cuHTe3a AT®. XnopomnacTtel ©
dboToCHHTE3.

Pudocombl. Cunres Oesnka.

Pu6ocombl. Cunte3 Genka. TuUbl M CTPYKTYpBl pHOOCOM Mpo - U dykapuoT. OCHOBHBIE
JTarmbl CHHTE3a 0eJKa B 9YKapUOTUYECKOU KIIETKE.

Tema 4. Aoepnvlit annapam u penpooykyus Knemox (5 uacoe).

SInpo 2yKapuoTH4ECKOU KIIETKU U HYKJIEOU IPOoKapuoT. Anpo. Ero crpoenue u 3HaueHue
B kiieTke. [lonstue o xpomatune. CTpyKTypa XpOMOCOM. SIAPBIIIKO — ero CTpoeHue U (YHKIIUH.

JKusHeHHbI1 1uka KieTku. [loHsATHE O >XKM3HEHHOM LHUKJIE KJIETOK — €ro IEepHOJbl.
Penponykmus (pasmuoxkenne) kinetok. Perumkarus JJHK — Baxxneimuii aTamn >ku3Hu KIETOK.

Mwuto3 u wmeiio3. Mwurto3 — ero Ouojormueckoe 3HaueHue. Melo3 — oOcHOBa
TeHOTUITNYECKOW, MHIUBUAYATHHONW, KOMOMHATHBHON M3MEHUMBOCTH. bruonorndeckoe 3Ha4eHHE
Meno3a.

Teopus “crBonoBbix kieTok’. IloHsTHe 0 “cTBONOBBIX” KieTKax. Teopus “CTBOJIOBBIX
KJIETOK — TIPOpPBIB B COBpPEMEHHON Ouonorunu u menuinuHe. CtapeHue kierok. Pak — camoe
oracHoe 3a00J1eBaHKe YeI0BeKa U APYTUX KUBBIX CYILIECTB.

Jlabopamopnas paboma Ned: « Mumo3s 6 kiemkax Kopewka 1yKa»

Tema 5. Bupycwt kak nekiemounasn popma ncusznu. (2 uaca)

Bupycel kak HekieTouHas (opma xuzHu. CTpoeHHE BHPYCOB M WX THIBL. JKU3HEHHBIHA
UK BUpYCOB. [IpoGiembr 00prObI ¢ BUPYCHBIMH MH(DEKLIUAMHU.

Bupyc CITMJIA, renerura- omacHOCTb U CIIOCOOBI mepenaun. J{oCTHKeHns COBPEMEHHOM
MEJWIMHBI. BakuuHaus: JOCTHKESHHS U TPOOIIEMBI.

Tema 6. Inemenmol namonozuu kiemku. (2 uaca)



Bpennble mpuUBBIUKKM M KX BO3JCHCTBHE HAa CTPYKTYpPY U (PYHKUMM KJIETOK. BnusiHue
BPEIHBIX MPHUBBIUEK (AJIKOTOJS, HAPKOTHKH, KYpEeHHE, TOKCUYHBIC BEIIECTBAa) HA OPraHW3M U
KIeTKy B 4YacTHOCTH. OOpaTumbie M HeoOpaTHMble TMOBPEXKIEHUS KIeTOK. Kierounele u
MOJIEKYJIIPHBIE MEXaHU3MbI TTOBPEKIAIOIIETO IEUCTBUS HA KIETKHU.

Yactpy II. CpaBHuTenbHAs (IBOJIOLMOHHASI) THCTOJOTHSA — Y4YeHHE O TKaHAX
MHOTOKJIETOYHBIX OPraHu3MoB — 14 yacosB.

Tema 7. Ilonamue 0 mKanax mHo2oK1emo4unvlx opzanuimos (1 vac).

TkaH MHOTOKJIETOUYHBIX opraHu3MoB. OmpeneneHue TkaHu. Knmaccudukanus TkaHEH.
[TpoucxoxaeHne TKaHEH B SBONIONUM MHOTOKJIETOYHBIX JKMBOTHBIX U DPa3BUTHE TKaHEH B
MPOIIECCe MHIMBUTYaTbHOTO PA3BUTHS OpraHu3Ma (OHTOTeHes3e).

Tema 8. Inumenuanvnvie mxanu (2 uaca).

[TokpoBHBIE TKaHM TO3BOHOYHBIX M OECIIO3BOHOYHBIX >KUBOTHBIX. [IOKpOBHBIE TKaHHU.
Opnau ¢yHKIMU — pa3Hble penieHus. Kumeunsie snutenuu. TUIbl MUMIECBApPEHUS B KUBOTHOM
MUpPE — BHYTPUKJIETOYHOE U MOJIOCTHOE.

Ilpakxmuueckas paboma Nel: « 3zyuenue snumenuanbHuvlx mKaHeu»

Tema 9. Motuueunvie mxanu (2 uaca).

Mpiieunble TKaHA. THUIBI MBIIIEYHBIX TKaHEH y MO3BOHOYHBIX K 0O€CrO3BOHOYHBIX
KUBOTHBIX (COMATHYECKHE MOMEPEUHO-IOJIOCATHIE U KOCHIE, CepJICUHbIE TIONEPEUHO-TI0I0CATHIC;
rJIaJKue).

Ipakmuueckas paboma No2: « H3yuenue mviuieyHulx mKaHeu»

Tema 10. Tkanu enympenneii cpeosl (coeounumenvhan mrkans) (5 uacoe).

OnopHo-MexaHnueckre TKaHU. ONOpHO-MEXaHWYeCKHWe TKaHU (COeAMHHUTENbHAs TKaHb,
X1, KOCTHAsI TKaHBb).

Tpodudecko-3ammuTHbIe TKaHU. TpodUUYECKO-3alUTHBIE TKaHU (KpOBb, JHUMQOHIHAS
TKaHb, COEIMHUTENIbHAS TKAHbD).

KpoBb. DnieMeHTHl KpoBU U ee hyHKIuH. J[pixanue u kpoBb. MmyHHTET. Bocnanenue u
UMMYHHUTET. IMMYHUTET — IOHATHE 00 OCHOBHBIX THIAaX UMMYHHUTeTa. [IpoTeKkaHne UMMyHHOU
peakuuy B OpraHU3Me MPH NOMaJaHIH aHTUTeHa. IMMYHHUTET U (aKTOpPBI CPEIBI.

@dakTophl, BAMSIONME HAa (QYHKIMOHUPOBAHWE AyTOMMMYHHOW CHCTEMBI: 3KOJOTHS,
BUpYycHble U UH(pekroHHble 3a0omeBanus. CIIN — yyma XX Beka — cMepTenbHasi OMacHOCTh
9TO# 60JI€3HU U TTYTH OOPHOBI C €€ pacIIpOCTPAHCHHUEM.

Ilpakmuuecxas paboma Ne3: « H3zyuenue coeOuHumenbHulx mraHeu»

Ilpakmuuecxkas paboma Ne4: «Kpoev u ee snemenmoi»

Tema 11. Tkanu nepenoii cucmemuwt (4 uaca).

HepsHas cuctema, ee CTpykTypa 1 3HaUCHHUE JJIs OpraHu3Ma. 3HaUYeHUE HEPBHOM CUCTEMBI
KaK TIJIABHOM HHTErPUPYIOLIEN CHUCTEMBI HAILIEr0 OpraHu3Ma. OJIEMEHTbl HEPBHOM TKAaHU —
HENpOHBl U IHaibHble KieTkU. CuHanc. MexHEeMpOHHOE B3aMMOJCHCTBHE —CUHAICHL. THIIBI
CHHAIICOB, CTPYKTYpa U MOJIEKYJISIpHbIE OCHOBBI IMepefadyd HEPBHBIX UMITYNIbCOB. ['nus. ['nus-
BaXHBII KOMIIOHEHT HEPBHOW CHUCTEMbl. YUacTHE IJIMM B 0Opa3oBaHWU O0O0JIOYEK HEPBHBIX
BOJIOKOH, B OOMEHHBIX IpoIieccax u paboTe CHHAIICOB.

Perenepanusi B HepBHOM cucteme. Perenepanus HEpBOB U HEMPOHOB. CTBOJIOBBIE KIETKH-
UCTOYHUK OOHOBJIEHUS HelpoHOB. CoBpeMEHHas MOJyJibHAas KOHIEMIMS CTPOEHUS HEPBHBIX
LEHTPOB.

3HaueHHE HBOJIIOIMOHHOTO MOAXOAAa NPH HU3YYEHUH KIETOK M TKaHEW »KUBOTHBIX H
yenoBeka. OOmeOMONOrnueckne 3aKOHOMEPHOCTH, OTKPBITBIE TPU HW3YYCHHH OCHOBHBIX



CTPYKTYp M TIPOIIECCOB >KUBOW MPHUPOJBI - OCHOBA COBPEMEHHON MOJICKYJISIPHOW OHMOJIOTHU WU
MEUIUHBI.
Ipaxmuueckas paboma Ne5: «H3yuenue Hep8HOU MKAHUY

TemaTnuyeckoe IJIAHKPOBaHHE

Tema KosauuecTBo
4acoB

Yacre 1. O0mas uurosorust (0M0JI0rus KJIETKH) 20
Tema 1. Beéeoenue 6 ouono2uio Kiemku 1
Tema 2. Odowguit nnan cmpoenus Kinemok Heueblx 2
Op2anu3IMo8
Tema 3. Ocnosnvie KOMROHEHMbL U OP2AHOUOBL KI1eM 0K 8
MembOpana 1 HaAMeMOpaHHbBIN KOMILIEKC 2
[{uTomnazma u OpraHoubl 2
MUTOXOHIPUH U XJIOPOTLIACTHI 3
Pu6ocombl. Cuntes Genka 1
Tema 4. Aoepnvuiit annapam u penpooyKyus Kiemokx 5
Tema 5.Bupycwvt kak nexkiemounas popma rxcusnu 2
Tema 6. Inemenmul namonozuu Kiemku 2
Yacrs II. CpaBHuTeibHASE (3BOJTIOMUOHHAN) THCTOJIOTHS 14
— y4eHHe 0 TKAHSIX MHOTOKJIETOYHBIX OPraHU3MOB
Tema 7. Illonamue 0 mKAHAX MHO2OKI1EMOYHbBIX 1
Op2anu3IMo8
Tema 8. Inumenuanvnvie mKaHu 2
Tema 9. Mbviueunvie mxkanu 2
Tema 10. Tkanu enympenneii cpeowvt (coeOuHumenbHas 5
MKaHb)
Tema 11. Tkanu nepenoii cucmemol 4
Bcezo 34




KaﬂeﬂnapHo — TEMATHICCKOC IIJTAHUPOBAHUC

Ne Tema 3ansaATHA Kosanuec | [lara dopma
n/n TBO KOHTPOJISA
4acoB

Yactp 1. O6mast uurosaorus (0uoaorusa kKjiaerkun) — 20 yacon
Tema 1. Beeoenue ¢ ouonozuro knemku (1 uac)

1. OCHOBBI IUTOJIOTUH. 3a7a4l COBPEMEHHOM 1
nuTonoruu. Jlabopamopuas paboma Nel: «
Yempoucmeo mukpockonay

Tema 2. O6wuit naan cmpoenus Kiemok Hcusvlx op2anumos (2 uaca)

2. [TpokapHuOTHI U 3YKApUOTHI. 1

3. Jlabopamopnas paboma Ne2: « Ocobennocmu 1
CMPOEHUsL KIeMOK IYKAPUOm U NPOKAPUOM »

Tema 3. Ocnosnvie KOMROHEHMbL U OP2AHOUOBL K1emOK (8 uacos)

MeMOpana u HaAMeMOPAHHbIH KOMILIEKC (2 yaca)

4. MembpaHna 1 HagMeMOpaHHBIH KOMILIEKC. 1

5. Jlabopamopnas paboma Ne3: « Ilnazmonus u 1
0eniasmMonu3 8 KIemKax KOHCUuybl 1yKa»

Huroniazma u opranouasl (2 yaca)

6. [{uTockeneT u ero PyHKIHMH.

7. MeMOpaHHBIE OPTaHOUIBI KIIETOK

MuToxoHaApHH U XJI0poIiacThl (3 yaca)

8. MUTOXOHAPUU U XJIOPOILIACTHI.

9. OCHOBHBIE 3aKOHBI OMOYHEPTETHKHU B KJIETKaX.

10. MUTOXOHJPUU — SHEPTETUUECKUE CTAHIIUH KIIETKH.

Pu6ocombl. CunTe3 Oesika (1 uac)

11. | Pu6ocomel. CunTes Genka. ‘ 1 |

Tema 4. Aoepuviit annapam u penpodyKkyus Kiemok (5 uacos)

12. S npo sykapruoTHYECKON KIIETKU U HYKJIEOU ] 1
MIPOKAPHOT.

13. JKn3HeHHBIN MK KIETKH. 1

14. MwuT03 1 MEHo3. 1

15. Teopus “cTBONOBBIX KJIETOK . 1

16. Jlabopamopnas paboma Ned: « Mumos 6 knemxax 1

KOpewlka ayKa» (yughposoi MuKpockon)

Tema 5.Bupycwvt kak nexkiemounasn popma rx»cusnu (2 uaca)

17. Bupychl kak HeksieTouHast popMa KU3HH. 1
18. [Tpo6sieMbl 0OpbOBI ¢ BUPYCHBIMU HH(PEKIUSMHU. 1
Tema 6. Inemenmul namonozuu Kiemku.(2 uaca)

19. Bpennsle npuBBIYKY U X BO3JEHCTBHE Ha 1

CTPYKTYpPY U QYHKLHU KIETOK.




20.

| OO6parumMbie U HEOOpaTUMBbIE TOBPEKICHUS KIIETOK.

1

Yacrs II. CpaBHuTeIbHAS (3BOJIONMOHHAN) THCTOJIOTHS — YYeHUE 0 TKAHAX

MHOT

OKJIETOYHBIX OPraHu3mMoB — 14 yacos

Tema 7. llonamue 0 mKanax MHO20K1emo4YHbIX op2anu3mos (1 uac)

21. | TKaHM MHOTOKJIETOYHBIX OPraHU3MOB. ‘ 1 | |
Tema 8. Inumenuanvuvie mxanu (2 uaca)
22. [TokpoBHBIE TKAaHU TO3BOHOYHBIX U 1
0ECII03BOHOYHBIX KUBOTHBIX.
23. Ipakxmuueckasa paboma Nel: «3yuenue 1
anumenuanvrvlx mraneiy (Lugposoii muxkpockon)
Tema 9. Mviuueunwvie mkanu (2 uaca)
24. MpllI€YHBIE TKaHU. 1
25. Ipaxmuyeckas paboma Ne2: « U3yuenue mbiuieyHblX 1
mKaneuy (Yugposoi Mukpockon)
Tema 10. Tkanu enympenneii cpeowvt (coeounumebnas mrkans) (5 yacos)
26. OnopHO-MeXaHNYECKHUE TKAHHU. 1
27. Tpodudecko-3amuTHbIC TKAHU. [Ipakmuyeckast
paboma Ne3: «H3yuenue coeounumenbHvlx
mKarneuy (Yugposoi Mukpockon)
28. KpoBs. IIpaxmuueckas paboma Ne4.: «Kpoew u ee 1
anemenmuoly (Yuhposoi MuKpocKon)
29. NMMyHUTET.
30. NmmyHuUTET U GaKTOPHI CPEIbI.
Tema 11. Tkanu nepenoii cucmemost (4 uaca)
31. HepBHas cucrema, ee CTpyKTypa U 3HAUEHHUE JUIs 1
opraHuzMa.
32. Cumnarc. I'nus. Ilpaxmuueckasn paboma Ne5: 1
«M3yuenue nepsHoti mxanuy» (Yyugpposoti
MUKPOCKON)
33. Perenepanus B HEpBHOM cUCTEME. 1
34. HroroBoe 3ansTue: «3HaueHUE IBOTIOLMOHHOTO 1 HUrorosas
MI0/IX0/1a TIPY U3yYCHUH KJIIETOK M TKaHEH JKUBOTHBIX 3aIHTANC
U YCIIOBEKa» cjenoBare
JbCKHX
padot
Bcero 34




KajiengapHo — TeMmaTuyeckoe JIAHUPOBAHHME KYPCa BHEYPOUHOH
AesATeNbHOCTH «bHOJIOrNA B 1eTaNAX»

10 kaacce

Ne Tema 3aHaATHA JlaTa
n/n

Yactp 1. O0mast uurosorus (0uosorus kjierkun) — 20 yacon
Tema 1. Beeoenue ¢ ouonozuro knemku (1 uac)

1. OCHOBBI ITUTOJIOTHH. 33729l COBPEMEHHOM ITUTOJIOTHH. JlabopamopHast
paboma Nel: « Yempoiicmeo muxpockonay

Tema 2. O6wguit naan cmpoenus Kiemok Hcusvlx op2anumos (2 uaca)

2. [TpokapHuOTHI U 3YKapUOTHI.

3. Jlabopamopnas paboma Ne2: « Ocobennocmu cmpoenust Kiemok 3yKapuom u
nPOKapuomy»

Tema 3. Ocnosnvie KOMROHEHMbL U OP2AHOUOBL K1emOK (8 uacos)

MeMOpaHna u HaAMeMOPAHHbIH KOMILIEKC (2 yaca)

4. MembpaHna 1 HagMeMOpaHHBIH KOMILIEKC.
5. Jlabopamopnas paboma Ne3: « [lnazmonus u 0eniazmonus 6 Kiemrax KO*CUybl
JyKa»
Huronsia3ma u opranouasl (2 yaca) |
6. [{uTockeneT u ero PyHKIMH.
7. MeMOpaHHBIE OPTaHOUIBI KIIETOK
MuToxoHaApHH U XJ0poriacTsl (3 yaca) |
8. MUTOXOHAPUU U XJIOPOTLIACTHI.
9. OCHOBHBIE 3aKOHBI OMOIHEPTETUKH B KIICTKAX.
10. MUTOXOHJIPUU — SHEPTETUUECKUE CTAHIIUH KIIETKH.
Pu6ocombl. CunTe3 Oesika (1 uac) |
11. | Pu6ocomel. CunTes Genka. |
Tema 4. Aoepnuviit annapam u penpodykyus Kiemok (5 uacos)
12. Snpo sykaproTHYeCKON KJIETKH U HYKJIEOU ] IPOKAPUOT.
13. JKn3HeHHBIN UK KIETKH.
14. Mwuto3 1 menos.
15. Teopus “cTBONOBBIX KJIETOK .
16. Jlabopamopnas paboma Ned: « Mumos 6 kiemxax Kopewka iyKay
Tema 5.Bupycwol kak neknemounasn gopma sxcuznu (2 uaca)
17. Bupychl kak HeksieTouHas popMa KU3HU.
18. [Tpo6sieMbl 0OpbOBI ¢ BUPYCHBIMH HUH(DEKITUAMHU.
Tema 6. Inemenmot namonozuu kremku.(2 uaca)
19. Bpennble IpUBBIYKY ¥ X BO3JCHCTBHE HA CTPYKTYPY U QDYHKIIUU KIETOK.
20. OO6parumMblie 1 HeOOpaTUMbIE TOBPEKICHUS KIIETOK.

Yacrts II. CpaBHuTeIbHAS (3BOJTIONUOHHAS) THCTOJIOTUS — YYeHHE 0 TKAHAX




MHOTOKJIETOYHBIX OPraHu3smMoB — 14 yacos

Tema 7. Ilonamue 0 mKanax MHO20K1emMO4YHbIX op2anu3mos (1 uac)

21. | TKaHM MHOTOKJIETOYHBIX OPraHU3MOB.

Tema 8. Inumenuanvuvie mxanu (2 uaca)

22. [ToxpoBHbIE TKaHH MO3BOHOYHBIX U 0€CITO3BOHOYHBIX KUBOTHBIX.

23. Ipaxmuueckas paboma Nel: «3zyuenue snumenuanbHbix mKaHey

Tema 9. Mvuueunvie mxkanu (2 uaca)

24. MBl11IeUHbIE TKAHHU.

25. Ipaxmuueckasa paboma No2: «M3yuenue mvluieunvix mxaHeu»

Tema 10. Tkanu enympenneii cpeowvt (coeounumeibnas mrkans) (5 yacos)

26. OnopHoO-MeXaHUYECKUE TKaHHU.

27. Tpodudecko-3amuTHbIe TKaHU. [Ipakmuueckas paboma Ne3: «Uzyuenue
COeOUHUMETIbHBIX MKAHel»

28. KpoBs. Ilpakmuueckasn paboma Ne4: «Kpoew u ee snemenmuoly

29. NMMyHUTET.

30. NmmyHUTET U GaKTOPHI CPEIbI.

Tema 11. Tkanu nepenoii cucmemst (4 uaca)

31. HepBHas cucrema, ee CTpyKTypa 1 3HAUEHHE JIJIs1 OpraHu3Ma.

32. Cumnarc. I'nus. Ilpakmuueckasn paboma Ne5: « H3yuenue HepHou mKaHuy»

33. Pereneparust B HepBHOM cucCTEME.

34. Hrorosoe 3ansTue: «3Ha4yeHUE SBOIIOIMOHHOTO NOAX0AA IPH U3yUYEHUHN

KJIETOK M TKaHEH JKMBOTHEIX M UEJIOBEKa

Bcero

34




Ilpunoscenue 1
1.JIaGopaTopHbie padoThl K TeMe: «O01asi HMTOJI0THsD)

JlaGoparopHas padorta Ne 1
YcTpoiicTBO CBETOBOI0 MUKPOCKOIIA U TEXHUKA MUKPOCKONMPOBAHUSA

Ilens: Ha ocHOBE 3HaHUA YCTPOMCTBA CBETOBOI'O MUKPOCKONA OCBOUTH TEXHHMKY
MUKPOCKOIIMPOBAHUS U IPUTOTOBIICHHSI BPEMEHHBIX IPENApaTOB.

QOobopyoosanue: MUKPOCKOI, NPEAMETHbIE M IOKPOBHbIC CTEKJIA, MUIETKH,
CTaKaHYMKH C BOJIOM, BaTa, MUHIIET, HOKHUIIBI, TETPaab, anb0oM. Tabmuma: cxema
YCTPOMCTBA MUKPOCKOIIA U €70 YaCTEM.

Xoa paéoThl.

1. PaccmMoTpuTe OCHOBHBIE YAaCTH MHUKPOCKOIA: MEXaHUYECKYI0, ONTHYECKYIO U

OCBETHUTENBHYIO.

Mexanuueckas uacms: IITATUB, MPEAMETHBIA CTOJHMK, TyOyC, PEBOJIBBED,
MaKpO- ¥ MUKPOMETPUICCKUN BUHTHI.

Onmuueckasi yacms: OKYIApbl U 00BEKTUBBL. OKyJSp HAXOIUTCS B BEPXHEU
yacTu TyOyca u oOparmieH k ria3y. [lo nudpe Ha BepxHel MOBEPXHOCTH OKYIISIpa
MOXHO CYAUTh O KpaTHOCTH ero yBenmdeHud (7, 10, 15). Ha npoTuBomnonoxxHon
CTOpOHE TyOyca HaWAWTE BPAIAONIYIOCSA TUIACTHHY, WJIM PEBOJIBBEP, B KOTOPOI
UMEIOTCSI TPU THE3/1a U1 OOBEKTUBOB (OHU TAK)K€ UMEIOT Pa3IMYHYI0 KPATHOCTH:
8, 40, 90 — mis u3yueHus HambOoJsiee MeEIKuX 00BbekTOB). (OIee yBeIMUYCHHUE
MHUKpPOCKOIIAa PAaBHO YBEJIMYCHHUIO OKYJIApa, YMHOXXEHHOMY Ha YBCIHYCHHUC
00BEKTHUBA.

OcsemumenvHas wacmu: 3epKano, KoHaeHcop u auadpparma. Konaencop
HAXOJIUTCSA MEXAY 3€PKAJIOM U MPEAMETHBIM CTOJUKOM. OH COCTOUT U3 2-3 JUH3.
Jlnst mepeMenieHusl KOHAEHCopa CYIIECTBYET BUHT, PACIOJIOKEHHBIH KIEpeau OT
MUKPO - ¥ MaKpOMETPHUYECKOTO BHHTOB. I[lpm omyckanuum KOHACHCOpa
OCBEIICHHOCTb YMEHBIIACTCS, TIPU MOAHUMAHUHU YBEIIMUNBACTCS.

2. CxemMaTHU4eCKH 3apUCYyUTE B aIbOOM MUKPOCKOT M €T0 YaCTH.

Ilpasuna pabomsl ¢c MuKpockonom.

1. YCcTaHOBHTE MHKPOCKOII IMMTATUBOM K ce0€, MPEIMETHBIM CTOJUMKOM OT CeOs.

2. IloctaBpTe B pabouee MONOKEHHE OOBEKTUB Mayoro yBenuueHus. Korma
00BEKTHUB 3aliMET IICHTPUPOBAHHOE IIOJIOKEHHE, B PEBOJIbBEpE cpadoTaeT
YCTPOMCTBO-3a111elIKa (CIBIIITUTCS JETKUM 1EeTYO0K).

3. I'msans B OKyJsp JIEBBIM TJIa30M, BpaIlaiiTe 3€pKaio B pa3HBIX HAMPaBICHHUSIX,
MIOKa T0JIe 3peHUs He OyeT OCBEIICHO SIPKO U PAaBHOMEPHO.

4. Tlonoxute Ha MPEIMETHBIA CTOJMK MPUTOTOBJICHHBIN mpenapar (TOKPOBHBIM
CTEKJIOM BBEpX), YTOOBI OOBEKT HAXOAUJICS B IIEHTPE OTBEPCTHS MPEAMETHOTO
CTOJIMKA.



5. Ilox KOHTpOJEM 3pEHUS MEIJIEHHO OMYCTHTE TyOyC C MOMOIIbIO MaKpOBUHTA,
4YTOOBI 0OBEKTUB HAXOAUJICSA HA PACCTOSIHUM 2 MM OT Ipenapara.

6. CMOTpUTE B OKYJSIp U OJHOBPEMEHHO MEIJIEHHO MOJHUMAalTe TyOyC A0 Tex
1op, MOKa B I0JI€ 3pEHUSI HE MOSBUTCS U300pakeHne 00beKTa.

7. Qs Toro 4dTOOBl MEPEUTH K PACCMOTPEHUIO OOBEKTa TMpU OOJBIIOM
YBEJIMYEHUH MHUKPOCKONa, HEOOXOJMMO OTIEHTpUpPOBaTh IMpemnapar, T.e.
MIOMECTUTH OOBEKT B MOJIE 3PEHMUSI.

8. Bpamas peBosbBep, mepeBeauTe B pabodee MOJI0KEHHE OOBEKTHUB OOJIBIIOTO
YBEIIUYCHHUSL.

9. Omycture TyOycC Mo KOHTPOJIEM Tria3a (CMOTPUTE HE B OKYJISIp, a COOKY) IMOYTH
710 IPUKOCHOBEHUS C ITPENapaToOM.

10.Tnsass B OKynmsAp, MENJIEHHO TOJHMMaiTe TyOyC, TOKa HE TMOSBUTCSA
U300pakeHue.

11. JIs1st TOHKO# (hOKYCUPOBKH UCIIOIB3YHTE MUKPOMETPUUYECKUI BUHT.

12. ITpu 3apucoBKe npenapara CMOTPUTE B OKYJISP JIEBBIM IJ1a30M.

[leperummTe mpaBmia pabOThl MHKPOCKOIIOM B TETPajb ISl JIAOOPATOPHBIX
pabor.

Memoouka npuzomoénenus 6pemenno20 npenapama.

o BosbmuTe mpenMeTHoe CTEKIIO, Aep)kKa €ro 3a OOKOBBIE TPaHH, U MOJOXKHUTE
Ha CTOJL

[TomecTuTe B LIEHTP CTEKIAa OOBEKT, HAPUMED, KYCOUKH BaThI.

[TuneTkoit HaHecuTe Ha OOBEKT OJIHY KaTlTIO BOJIBI.

Bo3bmute mokpoBHOE CTEKI0 (00si3aTeNbHO 3a OOKOBBIE T'paHHM, HHAYE
OCTaBUTE OTIIEYATKU NaJbLEB HA MOBEPXHOCTH) U MOJOKUTE €r0 CBEPXY Ha
IIPEIMETHOE CTEKJIO.

PaccMmoTpuTe roToBbIN MUKpOIIpEnapar MojJ MUKPOCKOIIOM.

3apHCYﬁTC B aHL6OM, KaK BBITJIAOUT 00BEKT Imoa MHUKpPOCKOIIOM IIpHU MaJIOM H
00JIBIIIOM YBCIINYCHUMU.

JlaGoparopHas pa6ota Ne 2
Oco0eHHOCTH CTPOEHUS KJIETOK JYKAPUOT ¥ MPOKAPHOT

Ilens: Ha ocHOBanuu H3y4yeHUs KJIETOK OakTepuil (MPOKApHOT), PACTEHUN H
KUBOTHBIX (PYKapHOT) IOKa3aTb OCHOBHBIE OTJIMYMS B CTPOCHHHM KIIETOK
IPOKAPUOT U 3YKAapHOT, a Takke OOHApYXUThb OCHOBHBIE YEPTHl CXOJCTBA B
CTPOCHUH KJIETOK OakTepuid, pacCTeHH M *XMBOTHBIX KakK IOKa3aTeslb €IWHCTBA
OpraHM3alH )KUBBIX (HOPM.

Ooopyoosanue: MUKPOCKOI, TPEAMETHBIE M IIOKPOBHBIE CTEKJIA, IUIIETKH,
MUHLETHI, CTAaKaHbl C BOJOW, PACTBOP TYIIM, PACTBOP HOJA, JyK pENYaTblu,
MUKpOIpenapar KJIETOK MHOTOKJIETOYHBIX JKMBOTHBIX, KyJbTypa OaKTepui,
TaOJIUIBI CTPOCHUS OAKTEPUATIBHBIX, PACTUTEIBHBIX U )KUBOTHBIX KJIETOK.



Xoa paéoThl.

1. IIpuroroBsTe MUKpOIpenapar KOKHIBI JyKa. [l 3TOro oTaenure oT Kycodka
JYKOBUIIbI MAICUCTYIO YellyiKy. Ha BHyTpeHHE! CTOpOHE €€ HaXOAUTCs TOHKast
1wieHka. CHUMUTE €€ IMHLETOM U OTPEKbTE€ HOXHUIAMU KyCOYEK IUICHKH
pa3MepoOM HECKOJIBKO KBaJIpaTHBIX MWJUIMMETpOB. [lonoxxure Ha mpenMeTHoe
CTEKJIO, KaIlHUTE KalleJbKy MHOoJa W HAaKpOWTE IIOKPOBHBIM CTEKJIOM.
PaccMoTpuTe ero moa ManbsiM U OOJIBIIUM YBEINYCHUEM.

2. PaccMmoTtpuTe roTOBBIM MUKPOIIPENApaT KJIETOK MHOTOKJIIETOYHOTO )KUBOTHOTO.

3. IlpuroToBbTe MUKpompenapar OakTepuandbHOM KylnbTypbl. g 3TOoro Ha
OPEeIMETHOE CTEKJIO TOMECTHTE KaIUIl0 HAcTosi 00oraroro MUKpPOQIIOpoi
(0OBIYHO 3TO HACTOM Msica, pbIObI). PaccMmoTpure mpenapar Mmoa MalbiM U
OonbiiuM yBenuueHueM. CrenaiiTe 3apuUCOBKH, oOOpalas BHMMaHHME Ha
B3aMMHOE DACIOJIOKEHHE KIETOK, Ha COOTHOLIEHHUS pa3MepoB, GopMy
Oaktepuii. /[06aBUB B Karuiro HACTOS TYIIb, MOXXHO IMPUTOTOBUTH HEraTUBHBIN
TYIIEBOW Tpemapar, TOrJa B T0JIe 3PEHUs OTYETIMBO OyayT BHJIHBI
HEOKpAaIllIeHHbIE KJIETKH OaKTepuUH.

4. CormocTaBbTe YBUIEHHOE ¢ M300pakeHHEeM OOBEKTOB Ha Tabiuuax. 3apucyure
KJIETKH B TEeTpajgsix u 0003HAa4bT€ BHJIMMBIE B CBETOBOM MHMKPOCKOI
OpPTraHOUIBI.

5. CpaBHuTe Mexay coOoit 3T kieTku. OTBeThTE Ha BOMPOCH: B YeM
3aKJIFOYAETCSl CXOJACTBO M pa3nuuue KieTok? KakoBbl NPUYHMHBI CXOACTBA H
pa3nuuus KJIETOK pa3HbIX opranu3moB? [lombiTaliTech OOBSACHUTH, Kak IIa
IBOJIIOLINA OaKTepUid, paCTEHUHN U )KUBOTHBIX?

[IpoBeaute coBMecTHOE OOCyXkeHue yBuieHHOro. Kakue mpennonoxeHus
KJIETOYHOM TEOPUU MOKHO MOATBEPAUTH PE3YJIbTaTaMH MPOBEICHHON padOThI?

JlaGoparopHas padoTa Ne 3
Il1a3Mo/IM3 ¥ 1enJ1a3M0JIN3 B KJIETKAX KOKHIIbI JIyKa

Ileny: CdhopmupoBaTh yMEHHE MPOBOJUTH OMBIT IO IMOJIYYEHHUIO IUIa3MOJIN3a,
3aKpeNuTh yMEHHsI pabdoTaTh C MHUKPOCKOIOM, MPOBOAWUTH HAOMIOACHUSA U
OOBSCHSITH MOTyYCHHBIE PE3YJIbTATHI.

Oobopyoosanue: MUKPOCKOI, TMPEIMETHbIE M IMOKPOBHBIC CTEKJA, CTEKJISHHBIE
NaJIOYKH, CTAaKaHbl C BOJOH, (PUIbTpOBaIbHASI OymMara, pacTBOp MOBApEHHON COJIH,
peryaThIi JIyK.

Xoa pabdoThl.
1. IlpurotoBbTe Tmpemnapar KOXHUIBI JIyKa, PAacCMOTPHUTE KIETKH TOJ

MHUKPOCKOIIOM. O6paTI/ITC BHUMAHUEC Ha  PACIOJOXCHHC  LUTOIIIa3MbI
OTHOCHUTEIIFHO KJICTOYHOM 00O0JIOUKH.



2. Ypanmute ¢ MHKpompenapaTa BOAY, NPUJIOXKUB (PUIBTPOBAIBbHYIO OyMmary K

Kparo MOKPOBHOIO CcTeksia. HaHecuTe Ha MpeaMeTHOE CTEKIIO KaIUlio pacTBOpa
noBapeHHoi conu. HabmonaiTe 3a COCTOSIHUEM I[IUTOIIA3MBbI.
OunbTpoBaIBLHON Oymarod yaaiuTe pacTBOp MoBapeHHOU coyu. Kamunurte Ha
npeaMeTHoe cTekiao 2-3 kamid Boabl. HaOmrogaiite 3a  cocTosHHEM
LUATOIJIA3MBI.

4. OObBscHuTe HaOMOHaeMoe siBieHre. OTBETHTE HA BOIPOCHI:

e Kynma asuranace Boja (B KJICTKH WJIM W3 HHUX) IPH TOMCIICHWH TKAaHU B
pacTBop cosu?

e UYem MOXHO OOBSCHUTH TAKOE HAIIPABIICHUE ABUKCHUS BOBI?

e Kynma pBuramace Boma mpu TOMENICHWM TKaHW B Bomay?  Yem 910
o0bscHseTCS?

e Kak BBI qyMaere, 9T0 MOTJIO ObI POM30MTH B KIIETKAX, €CIIM Obl HX OCTABHIIH
B PAcTBOPE COJIM HA JTTUTEILHOE BpeMsi?

e  MOHO 71 UCTIOJIH30BaTh PACTBOP COJIU JIJISl YHUUYTOKEHUS COPHIKOB?

3apucyiiTe B a1b00M BCe, YTO Bbl BUJIEIN HA MUKpOIIpEnapare.

JlaGoparopHas padota Ne 4
MuTo03 B KJIETKAX KOpelIKa JIyKa

Ilenv: Ha roroBOM MHKpompernapaTe Kopelika Jiyka yOeauTbcs B Hamuumu (a3
MUTOTHYECKOTO JIeleHus. Bo BpeMs W3ydeHHs Ipemnapara MOATBEPIUTh CBOU
3HaHUS 00 ATOM MpoIIecce.

Obopyoosanue: MUKPOCKOT, TOTOBBIC MUKPOITPENapaThl, TAOIUIA CXEMBI MUTO3A.

Xoa paéoThl.

1.

YcTaHOBUTE Tpenapar IOJ MHUKPOCKONIOM M BHUMATEIBHO PACCMOTPHUTE
KJICTKH.

HaiinuTe nensiiyecs KJISTKH Ha Pa3HbIX CTaIUSX MUTO3A.

KpynmHO HapuCyHTe KOHTYpbl KJICTOK M 3aT€M pAaCHOJOXHTe B HHUX
HaOJF0IaeMbI€ CTPYKTYPHI.

Unmepghaza. SImpo B KIIETKE OKPYIJIoe, ¢ YETKUMHU TpaHWIamMu. B Hem
BUJIHBI OJHO WM JBa SAPBIINIKA. XPOMAaTUH B BHJE TJIBIOOK 3aIlOIHIET
KapuoILIa3My.

Ilpoghaza. SInpo 3amMeTHO yBEIMYMBACTCS, B HEM HCYE3aI0T SAPBIIKHA. B
KapuoIruiazMe HaOofaeTcsl Kak Obl KITyOOK, COCTAaBIECHHBIM U3 TOHKUX HUTEH.
O10 xpomocombl. B koHue mnpodasel o0osouka sjapa paspyliaercs, U
XPOMOCOMBI BBIXOJISIT B IUTOILIA3MY.

Memagpaza. XpoMOoCOMBI 3aMETHO YKOpPAuMBAIOTCA M YTOJIIAIOTCA,
OpuoOOpeTaloT  BUJA  CWJIBHO  HM30THYTHIX  NAJOYKOBUJHBIX  CTPYKTYD.



[locTapaiiTech HAUTH KJIETKY, B KOTOPOX XPOMOCOMBI JIEKAT B DKBATOPUAIIBHOU
MJI0CKOCTH, 00pasys 3BE31Y.

Anaghaza. CecTpUHCKHE XPOMOCOMBI MEPEMEIIAIOTCS K MOJII0CaM, TOITOMY
B KJIETKE MOKHO YBHJETh (DUTypbl, HAlIOMUHAIOIIKME JABE 3Be3abl. OOpaTuTe
BHHUMAaHHE, YTO XPOMOCOMBI UMEIOT BUJI IIMUJIbKU. L{eHTpoMepbl HanpaBiIeHbl K
MOJIIOCaM, a IJICYH PACXOAATCS MO YIJIOM JIPYT K APYTY.

Tenoghaza. Y npoTHUBOMNOJIOKHBIX MOJTIOCOB KJIETKH BUAHBI PHIXJIbIE KITyOKH
U3 YaCTUYHO [ECHHUPATU30BAaHHBIX XPOMOCOM. B IeHTpe KIIeTKM HauWHaeT
dbopMUpOBaTBCA TMEPEropojKa, KOTOpash IMOCTENEHHO JCJIUT MAaTEePUHCKYIO
KJIETKY Ha JBE JI0YEPHUX.

4. 3apucyiiTe KJIETKU Ha Pa3IMYHBIX CTAAUAX MUTO3a U B uHTepdaze. Ha pucynke

JIOJKHBI OBITH 0003HAYEHBI:
1) uatepdaza (sapo, UUTOIIIA3Ma, XPOMATHH);
2) npodasza (XpoOMOCOMBI);
3) metadaza (MaTepruHCKas 3BE3/1a);
4) anacdaza (nouepHue 3Be3/1bl);
5) Tenodaza (sapa T0YEPHUX KIETOK).

OO6cyauTe B rpyImie pe3yibTaThl J1adopaTopHoi paboThl. CpaBHUTE ClENAHHBIE C
penapaToB PUCYHKU CO CXEMOM MUTO3a.

2.JI1aboparopHo-npakTHyeckne padorel mno Teme: «CpaBHHTeNbHasi
TUCTOJIOTHS — yYeHHE 0 TKAHAX MHOTOKJIETOYHbIX OPraHU3MOB»

JlabopaTopHo-nipakTraeckas padora Ne 1
HN3y4yeHue 3nMUTEINAIBHBIX TKAHEH

Ileny: Ha roToBOM MHUKpOIpenapare CpaBHUTb BUJbl AMUTEIUATBHON TKAaHU U
BBISIBUTh CXOJCTBO B HMX CTpoeHHMU. Bo Bpemsi M3yueHUs MUKpoNpernapara
yOenuTbcsi B TOM, YTO pa3HbI€ THUIBI SMUTEIUATBHONM TKaHU HMMEIOT OIHO
MIPOUCXOXKJICHHE.

Oobopyoosanue: MUKPOCKOII, TOTOBbIE MUKPOIIPENApaThl SMUTEINATbHBIX TKaHEH,
TaOJIMIBI CO CXEMOU CTPOCHUS AMUTETUAIBHON TKaHH.

Xon padoThI.

1. PaccmoTpuTe moj MEKPOCKOTIOM TOTOBBIE MUKPOTIPETIAPATHI PA3INYHBIX BHIOB
SIUTEINAILHON TKAHH.

2. ComocraBbTe YBHUIACHHOC C H300pakeHUEM OOBCKTOB Ha TaOJNMIAX U
OTIPEJICIUTE THII SITUTEIUATBLHOM TKAaHU Ha TOTOBOM MHKpOIIpEenapare.

3. 3apucyiliTe B aab00M YydYacTOK OIHTEIUAJbHON TKAaHHW, YBHJICHHOW ITO]
MHUKpPOCKOIIOM, M CXEMAaTHYHOE H300paKEHHWE JTaHHOTO THIA OJMIHUTCIHUS C
TaOJIUILIBI.



CﬂeﬂaﬁTC BBIBOJ O CTPOCHHUH PA3HBIX THUIIOB AMIUTEIMAILHON TKaHU.
O6CY,Z[I/ITC B TIpynmnec OTINYHUC TIIPOCTBIX OIUTCIUEB OT CIOXHBIX MW HX
PAaCIIOIOKECHUE B OPraHmu3Me.

JlaGopatopHo-nipakTUueckas padora Ne 2
HN3yuyeHne MbIIIEYHON TKAHU

Ilens: Ha roToBOM MHKpONpenapaTe CpaBHATH THUIIbI MBIIICYHON TKAHU U BBIIBUTH
OTIMYMSL B CTPOCHUM TIJAAKOW M IIONEPEYHO-IIOJOCATONM MBIIIECYHON TKaHHU.
OnpenenuTh CBOMCTBA MBIIIIEYHON TKAHHU.

Oobopyoosanue: MUKPOCKOII, TOTOBBIE MUKPOIIPENApaThl MONEPEYHO-IOI0CATON U
TJIaJIKOM MBIIIIEYHOM TKAHU, TAOIUIBI CO CXEMOU CTPOEHHUS MBIIICYHON TKaHHU.

Xoa paéoThl.

1. PaccmoTpure moj MHKpPOCKOIIOM TI'OTOBBIE MMKpPOIIpEnaparsl pasHbIX THUIIOB
MBIILIEYHOU TKAHMU.

2. CormocTaBbTe€ YBHJAECHHOE C H300pakeHHEM Ha TaOMUIAX U OMPENENUTE THUII
MBIIIEYHON TKAHU HA TOTOBOM MHUKpPOIpEIapare.

3. 3apucyiiTe B adb0OM YYaCTOK MBIIICYHONW TKaHW, YBUACHHOW TIOJ
MHUKPOCKOIIOM, U €€ CXeMaTUYHOE U300paKeHHE C TaOIHUIIBI.

4. Paccmotpute Tabnuily «CBOWCTBA MBIIICYHOW TKaHW» W 3alMIIUTE OCHOBHBIC
CBOMCTBA MBIIIIII.

Cnenaiite BEIBOJ O CBOMCTBAX MBIIIIEUHON TKaHU.
OOcyauTe B TpyIe, KaKue pa3ApakUTeIM — BHEIIHHUE U BHYTPEHHHUE — MOTYT
BBI3BIBATh BO30YKJIEHUE U COKPAIIICHUE MBIIIIII.
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