TOUYKA \!pocm

TOMKA \!'pocu

¢ ABTUHOMHOE OBIICODPAI0BATCILIIC VUPSKIEHHE

NyHHUWTIABH
aTenbHan WK

[Kynapeiad cpemstil ofiuenhpazos

TIpnHxTa Ha 3ACCHAIHN 1LAMO Y DCDKLIO
MAOY Kynapekaa COUI Dupegap ADY Kysapota COLT

[lpuroxon Xe {7 o7 w9 ytbeerena 2023, ( -
; 1o

i JelUE A Avadarora)
ﬁ’O‘:ﬁ N @?gﬁ@wJOZSr
e 1 ;

Pafouas nporpaMya Kypea RUEY POYHOI NedTC/ILHOCTH
«BuonNorKA B AeTatsxy

KOmyeCIBE Yacon & 10 34

Cpon odygenus. | ron

CocrasgTen: [Tagayes Amercecii Bragywnpoem, yuu el QUOIIOTHH, XMMHAKH

¢ l{yonapckoc
2023



IHosicHuTEALHAA 3AIINCKA.

[Ipennaraemsblil Kypc npenHazHadeH i yyamuxcs 10 kiacca. B kypce paccmarpuBarorcst
Borpockl OOmIeil OMOIOTHH, KOTOpBIE YIIyONSiOT M PAaCIIUPSIOT 3HAHUA O CTPOCHUH KJIETOK H
TKaHe#, moiydeHHble B 7-9 kmaccax. B wurtore Qopmmpyercs LENIOCTHOE TNPEACTaBICHUE O
€IMHCTBE OPraHU3al[M1 BCEX KUBBIX CYILIECTB HA OCHOBE X KJIETOYHOI'O CTPOCHUSI.

OcHoeHoll yenvlo Kypca SIBISICTCS CO3JaHHUE YCIOBHHM it (OPMHPOBAHUS YMEHUH H
HABBIKOB KOMIUIEKCHOTO OCMBICIICHUS 3HAHUW B OMOJIOTMH, MOMOIIb yJalUMCs B MOJITOTOBKE K
noctymwieHntio B BY3sr u CCY3bI, ynoBIETBOPEHHE HHTEPECOB YYAIMXCS, YBJICKAIOIIMXCS
LHUTOJIOTUEN U TUCTOJIOTHUEH.

OcHoBHasi KOHLENUHS Kypca:

o Komnnexkcuvili nooxo0 npu U3yYeHUU IHCUBbIX OP2AHUSMO8 HA PA3HLIX YPOBHAX
opeanuzayuu (om MONEKYIAPHO20 00 CUCMEMHO-0p2aHH020). BaxkHO moKa3aTh, YTO TKaHU U
OpraHbl BCEro JHUBOTO TIIOCTPOEHbl Ha €IUHON KJIETOYHOW OCHOBE, HuMeroulel obmue
(GbyH1aMeHTaJIbHbIE MPU3HAKH U OCOOEHHOCTH;

o CpasnumenvHo-3601104UOHHAS HanpasieHHocms Kypca. Ilpu paccMOTpeHMH BONPOCOB
CTPOCHHUSI KIJIETKH, TKaHEH W OpraHoB MHOTOKIJIETOYHBIX >KMBOTHBIX OCHOBHOE BHHMAaHHE
ynensiercsi (GOPMHPOBAHUIO Y yYAIIUXCS SBOIONMOHHOTO MBIIUICHHUS TPU W3YYEHHH JKHBOU
MIPUPOJIBI BO BCEX €€ MPOSIBICHUSIX;

e Hcnonwv3oeanue camvlx coO8peMeHHbIX MONEKYIAPHO-O0UON0SUYECKUX OAHHBIX O CIPOEHUU U
@DYHKYUOHUPOBAHUU KIEMOYHBIX U MKAHEBbIX CUCIEM HCUBOMHBIX. ITO MOAPA3ZYMEBAET XOpoIlIee
BJIaJICHUE YYEHUKAaMU OCHOBaMHU o0OIIeld OWOJOrMM, TE€HETUKH, TEOPHH HBOJIIOLHH, IPYrUX
OMOJIOTUYECKHUX HaYK;

e DKonocuueckas HanpagienHocms Kypca. Baxno chopMmupoBath TBepaoe yOexaeHue y
peosT, uto HeOmaronpusaTHBIC (AKTOPhI (KaK BHEIIHEW, TaK U BHYTPEHHEW NPHUPOIBI), BKIIOUYAs
BpE/IHbIE MPUBBIYKU (HapKOTHKH, AJIKOTOJIb, Tabax, CTpECCHI, HapYILIEHHBIH
MICUXOAMOIIMOHANBHBIN (OH), CEphE3HO CKa3bIBAIOTCS HAa COCTOSIHUM OpraHu3Ma, 3aTparuBas
camble TJIyOMHHBIE — MOJIEKYJISIPHO-TEHETUYECKHE — OCHOBBI JIEATEIBHOCTH KJIETOK — M 4YTO C
0A0OHOT0 pojia HAPYIICHUSIMU OOPOTHCS TPYIHO U, TOPOM, HEBO3ZMOYKHO;

e [Ipakmuueckue 3anamus. Ta 4YacThb Kypca MpEAroiaraeT MIHPOKOE HCIOIb30BaHHE
WUTIOCTPaTUBHOTO Martepuana (cxemsl, ¢oTorpaduu, TaOIHIbl) HEMOCPEICTBEHHO HA 3aHATHUSAX
(0cOOEHHO TpH W3YYEHUU CTPYKTYpPhl KIETKH), a TaKkKe H3YUYeHHE MHKPOCKOMUYECKIX
MpernapaToB TKaHEH.

Inanupyemsble pe3yabTaThl 0CBOEHHS Kypca BHEYPOUHOM JAesiTeTbHOCTH

I[nanupyemble TUYHOCTHBIE Pe3yJIbTATHI:

—OpHEHTAIMs 00YYaONIMXCsl HA JTOCTHXKCHHE JIMYHOTO CYACThs, PEATM3AIMI0 TO3UTHBHBIX
KU3HCHHBIX TICPCIICKTUB, WHHUIMATHBHOCTh, KPEATUBHOCTh, TOTOBHOCTh W CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOMPEICICHHIO, CIOCOOHOCTh CTABUTH IIETTH U CTPOUTH )KU3HECHHBIC TUIAHBI;

—TOTOBHOCTh M CIOCOOHOCTh O0ecreuuTh ce0e U CBOUM OJM3KUM JIOCTOMHYIO >KH3HB B
MPOIIECCe CAaMOCTOSTEIILHOW, TBOPUECKOW U OTBETCTBEHHOM JICATEIILHOCTH;

—TOTOBHOCTh M CIIOCOOHOCTh OOYYaIONIUXCS K CAaMOPa3BUTHIO M CaMOBOCHHTAHUIO B
COOTBETCTBUU C OOIICUYCIIOBCYCCKUMU LIEHHOCTSIMHU;

—MpUHATHE U peanu3alus [eHHOCTEeH 310poBOTro U 0e30macHoro o0pasa >kKM3HHU, OepexHoe,
OTBETCTBEHHOE W  KOMIIETEHTHOE OTHOIIEHWE K COOCTBEHHOMY  (U3MYECKOMY |
MICUXO0JIOTHYECKOMY 3/I0POBBIO;

—HETIPUSTHAE BPEHBIX MTPUBBIUCK: KYPEHHUSI, YITOTPEOJICHHS aJKOT0JIsl, HAPKOTHKOB;

—HpPaBCTBEHHOE CO3HAaHUE M TMOBEJCHHE Ha OCHOBE YCBOEHHUS OOIIEYeTOBEUECKUX
IIEHHOCTEH, TOTOBHOCTH M CHOCOOHOCTH BECTH JHMAJIOT C JAPYTMMHU JIFOJBMH, JHOCTHTaTh B HEM
B3aMMOTIOHUMAHUSI, HAXOUTh OOIIME IE]IU ¥ COTPYAHUYATH ISl UX JTOCTHIKCHUS,



—MpPUHATHE  TYMAHHUCTHYECKUX  ICHHOCTEH, OCO3HaHHOE, YBOKUTEIBHOE u
T00pOo’KeNnaTebHOE OTHOIIEHUE K IPYTOMY YEJIOBEKY, €ro MHEHHIO, MUPOBO33PEHHIO;

—CIIOCOOHOCTh K CONIEPEXUBAHUIO M (POPMUPOBAHHE MO3UTUBHOTO OTHOIICHUS K JIIOJSIM, B
TOM YHCJI€ K JIMIIaM C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU 370POBbS;

—pa3BUTHE  KOMIIETEHIIMA  COTPYJHHYECTBA CO  CBEPCTHUKAMH,  B3POCIBIMH B
oOpa3oBaTenbHON, OOIMIECTBEHHO MOJIE3HOH, y4eOHO-MCCIIeT0BATEIbCKON, POCKTHON M JPYTrUX
BUJIAX JIEATEIHHOCTH;

—MHUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKH, 3HAUYMMOCTHU
HAyK{, TOTOBHOCTh K HayYHO-TEXHHYECKOMY TBOPYECTBY, BJIaJICHHE AOCTOBEPHOH MH(pOpManmei
O TEpelOBBIX JOCTHIKCHUSX UM OTKPBITHAX MHPOBOM W  OTCUECTBEHHOW  HAyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE MUpPa U OOIIECTBA;

—TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHHIO, B TOM YHCJIE CamMO00pa3oBaHWIO, Ha
MPOTSDKEHUH BCEH JKM3HHM, CO3HATEIBHOE OTHOIICHHE K HEMPEepPhIBHOMY O0Opa30BaHUIO Kak
YCJIOBUIO YCTIEITHOM MPO(HeCcCHOHATBHON 1 00IIECTBEHHOM IeITeIbHOCTH;

—O0CO3HaHHBIN BBIOOp OymyIiei mpodeccuu Kak MmyTh M CIOco0 peanu3aiui COOCTBEHHBIX
KU3HEHHBIX TJIAHOB.

Inanupyemblie MeTanpeiMeTHBIE Pe3yJbTaThI:

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS —IPOTPAaMMBI TPEACTABICHBI TPEeMsl T'PYIIIaMu
YHHUBEpCaJIbHBIX yueOHbIX AericTBuil (YV/]).

1. PeryassTuBHBIe YHUBepcaibHble yueOHbIe 1eHCTBHUS:

—CaMOCTOSITEIIFHO OTIPENIENIATH e, 3a/1aBaTh MMapaMeTPhl H KPUTEPHH, TI0 KOTOPBIM MOKHO
OTPEENUTh, UTO L1E€JIb JOCTUTHYTA;

—OIICHUBATh BO3MOJKHBIE MOCIEACTBHS JOCTHM)KEHHS MOCTaBJIECHHOW €M B JESTENbHOCTH,
COOCTBEHHOM MU3HU M JKU3HHU OKPYXKAIOIIMX JIIOJIeH, OCHOBBIBASICh Ha COOOPAKEHUSX STHUKU U
MoOpau;

—CTaBUTh M (POPMYyIUpOBaTH COOCTBEHHBIE 3a7aud B 0Opa30BaTEIbHOM JEATEIBHOCTH W
KU3HEHHBIX CUTYaIUsX;

—OILICHMBAaTh pECypchl, B TOM 4HCIE BpeMs U JApyrue HeMaTepuajbHble Ppecypchl,
HE0OXO0IUMBIE ISl TOCTHXKEHUS TIOCTABJICHHOMN 1EIH;

—BbIOMpaTh NYTh JOCTHKEHUS LENH, IJIAHUPOBAaTh peUICHHE IOCTaBJICHHBIX 3ajad,
ONTUMU3HUPYS MaTepHalIbHbIE 1 HEMaTepHAalIbHbIE 3aTPaThI;

—OpraHu3oBbIBaTh J3(PPEKTUBHBIM MOUCK PECYpCOB, HEOOXOAMMBIX JJSi JIOCTHXKEHUS
MIOCTABJICHHOM 11ETIH;

—COTIOCTABJIATh MOJYUYEHHBIN pe3ylbTaT AeATeIbHOCTH C IOCTABICHHON 3apaHee LETbIO.

2. Tlo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AeiicTBHS:

—HUCKaTh U HAaXOAWUTh 00OOIIEHHBIE CTIOCOOBI pelIeHUs 3a7ay, B TOM YHCIIe, OCYIIECTBIATh
pa3BepHYThI HMHPOPMAIMOHHBIM TMOUCK W CTaBUTh HAa €ro OCHOBE HOBBIE (yueOHBIE H
M03HaBaTeNIbHbIC) 33/1a4H;

—KpPUTHYECKHA OIICHMBATh M WHTEPHPETUPOBATH HUHGOPMALUMIO C PAa3HBIX MO3UIIMMI,
pacrno3HaBaTh U (PUKCHPOBATH MPOTHUBOPEUUS B UHHOPMALIMOHHBIX HCTOYHUKAX;

—HCIIOJIb30BaTh Pa3IMYHbIE MOJICJIbHO-CXEMaTUYEeCKHE CpEeACTBAa sl  IPeJICTaBICHHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOILICHUH, a TaKXKe MPOTUBOPEUHIA, BHISBICHHBIX B HH(POPMAIIMOHHBIX
HCTOYHUKAX;

—HaXOJUTh U MPUBOJUTH KPUTHUECKHE apTyMEHTHI B OTHOILIECHUU NEHCTBUU U CYXKJEHUUN
JpYroro; CIOKOMHO M pa3yMHO OTHOCUTBHCS K KPUTHUECKHMM 3aMEYaHUSIM B OTHOLIEHUH
COOCTBEHHOTO CYXJIEHUS, pACCMaTPUBATh UX KaK PECYpC COOCTBEHHOTO Pa3BUTHS;

—BBIXOJIUTh 32 paMKH Yy4eOHOTO TpeaMeTa M OCYIIECTBIATH IeJICHANPABICHHBIA TMOUCK
BO3MOJKHOCTEH JUIsl IIMPOKOTO MEPEHOCa CPECTB U CIIOCOOOB JEHCTBUS;

—BBICTpAaUBaTh MHIUBUAYAIbHYIO 00pa30BaTEIbHYI0 TPACKTOPHIO, YUUTHIBAsl OTPAHHYCHUS
CO CTOPOHBI JAPYrHX YYaCTHHUKOB M PECYPCHBIE OTPaHUUYCHHUS;

—HMMETh TNPEJICTABIEHUE O MOJEKYISIPHO-OMOJIOTHYECKUX OCHOBAX Ba)KHEHINIMX MPOIIECCOB
HAIIIETO OPraHu3Ma;



- YMETh BBISBIIATh MPUYHUHHO-CIICICTBEHHBIC CBS3U MEXKIY OMOJIOTHYSCKHUMH IMPOIIECCaMuU
Opranusma.

3. KoMMyHUKATHBHbIEe YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA

—OCYILECTBIATh JIEJTOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TAK M CO B3POCIBIMU,
MoA0UPATh MAPTHEPOB IS ISJIOBOM KOMMYHHUKAIIMHA UCXOMS U3 COOOPAKCHHI PE3yIbTATUBHOCTH
B3aMMOJICHCTBHS, a HE TUYHBIX CUMIIATHH;

—IpU OCYHIECTBIEHUU TPYNIOBOW pabOThl OBITh KaK PYKOBOAHUTENIEM, TaK M UJIECHOM
KOMaH/Ibl B Pa3HbIX POJIIX (FeHepaTop HeH, KPUTHK, UCIOJHUTEINb, BRICTYNAIOUIUN, IKCIEPT U
T.1.);

—KOOPJUHHUPOBATH M BBINOJHATH pPabOTy B YCIOBUSIX pEaJbHOTO, BHUPTYyaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS,

—pa3BEpHYTO, JIOTUMYHO W TOYHO H3JIaraTb CBOKO TOYKY 3PEHUS C HCIOJIb30BaHUEM
aJICKBAaTHBIX (YCTHBIX U MMCHbMEHHBIX) S3BIKOBBIX CPEJICTB;

—pacno3HaBaTh KOH(MIUKTOTCHHBIC CHUTYyalldd W TMPEJOTBpamiath KOHQIUKTHI 10 HX
aKTUBHOM (ha3pl, BBICTpAaWBaTh JIETOBYI0O M 0OOpa30BaTENbHYI0O KOMMYHHKAIMIO, u30eras
JINYHOCTHBIX OLEHOYHBIX CYXKICHUM.

Cojaep:kaHue Kypca BHEYPOYHOI /1esITeIbHOCTH

Yactp 1. O6mast nuronorust (6mosorus Kierkun) — 20 yacon

Tema 1. Beeoenue ¢ ouonozuio kiemku (1 uac)

OCHOBBI LIUTOJIOTUU. 3a7a4¥ COBPEMEHHOW IIUTOJIOTHH.

Knerounass Teopuss — OCHOBHOW 3aKOH CTPOEHHUSI JKUBBIX OPraHU3MOB. 3aciyra
OTCYECTBEHHBIX OHOJIOTOB B 3alllUTE OCHOBHBIX TIOJIOKEHUW KJIETOYHOW Teopuu. PabGorta ¢
MHUKPOCKOTIOM U MHUKpOIIpernapaTamMH.

Jlabopamopuas paboma Nel: « Ycmpoticmeo mukpockonay

Tema 2. O6uwuii naan cmpoenus Kiemok Hcueblx opeanumos (2 uaca)

IIpokapuoTel u dykapuoTbl. CXOACTBO W pa3nuuud. KHUBOTHas U pacTUTENIbHAA
SyKapuoTHYecKas KiieTKa. Teopuu MpouCcXoKICHUS DYKapUOTUYECKON KIIETKHU.

Jlabopamopnas paboma Ne2: « OcobeHnocmu cmpoeHusi Kemok 3yKapuom u npoKapuomy

Tema 3. Ochoenble KOMNOHEHMbL U OP2AHOUObL KIIEMOK (8 uacos)

MemOpaHna 1 HaAMeMOPAHHBIH KOMILIEKC.

Membpana u HagmemOpaHHbIH Komruiekc. CoBpeMEHHas MOJeib CTPOSHUS KIETOYHOM
MeMOpaHbl. YHUBEpPCAIbHBII XapakTep CTPOEHUsT MeMOpaHbl BceX KIETOK. MemOpaHHbIE
opranouzpl kinerok. CocraB, 3Hau€HHWE B JKM3HHM KIETOK M OpraHu3Ma HaaMeMOpaHHOTO
KOMILJIEKCA.

Jlabopamopuas paboma Ne3: « [Inazmonu3s u 0eniasmonu3 8 Kiemrax KOHCUybl 1yKa»

IuTonmasMa u OPpraHou/bI.

Hurtockener u ero ¢ynkuuu. llurommasma u opraHougsl. LluTockener KIETOK — ero
KOMITOHEHTHI ¥ (DYHKIIMU B Pa3HBIX THUIAX KJIETOK. MeMOpaHHbIe OpraHOU/IbI KIETOK.

Crpoenue opranonioB u ux ¢pynkiun: I11C, Kommeke I'onbpku, TM30COMBI.

MuUTOXOHAPHH U XJIOPOILIACTBI.

MuTtoxoHapuu u xioporiactel. CTpoeHHe U PyHKIHUU OPraHOUA0B. VICTOUHUKH SHEPTUH B
knetke. ['eteporpodsl u aBTOTpodbl. OCHOBHBIE 3aKOHBI OMOPHEPTETHKH B KIETKAaX. THIBI
oOMeHa BeleCTB B KieTke. MUTOXOHIPUU — DHEPreTUYEeCKHe CTAHIUU KIETKU. THIIbI
MUTOXOHApUH 1 ux crpoeHue. CoBpemenHas cxema cuate3a AT®. Xnoporiactel u HOTOCHHTES.

Pudocomsl. Cunres Oeika.

Pubocomer. Cunte3 Oenka. Tumbl U CTPYKTYypbl pruOOCOM Mpo - U dykapuoT. OCHOBHBIE
JTambl CHHTe3a OelKa B DYKapHOTUYECKOH KIIETKE.

Tema 4. Aoepuvtit annapam u penpooyKkuus Kiemok (5 uacoe).

SAnpo sykaproTHUUECKOUM KIETKU U HYKJIeou ] pokapuoT. Anapo. Ero crpoenue u 3HaueHue B
kietke. [lorstue o xpomatuHe. CTpyKTypa XpOMOCOM. SIAPBIIIKO — €ro CTPOCHHE U (QYHKIIUU.



KuzHeHHbI 1UKI KiIeTKH. lloHATHE O KWU3HEHHOM LMKIE KIETOK — €ro IEepHUOJIbI.
Penponykuust (pazmHoxenue) kierok. Permkanus JJHK — BaxHemumil atan xKu3HU KIETOK.

Muwuto3z wu Meifo3. Mwuto3 — ero Ouonorudyeckoe 3HaueHue. Meilo3 — oOcHOBa
TCHOTUITNYCCKOW, WHIWBUIYATbHOM, KOMOWMHATUBHOW W3MEHYMBOCTU. buosorndeckoe 3Ha4YCHHE
Meno3a.

Teopust “ctBosOBBIX KiIEeTOK’. IloHsATHE O ‘“‘cTBONOBBIX” KieTKax. Teopus “‘CTBOJIOBBIX
KJIETOK — TpOpPbIB B COBPEMEHHON Ouonoruu u meauuuse. CrapeHue kinerok. Pak — camoe
ormacHoOe 3a00JIeBaHUE YEIIOBEKA U APYTHX JKUBBIX CYIIECTB.

Jlabopamopnas paboma Ned: « Mumo3s 6 Kiemkax Kopeuka JyKa»

Tema 5.Bupycwt kak nexknemounasn popma rxncusznu. (2 uaca)

Bupycel kak HekiierouHas Gopma ku3Hu. CTpoeHrne BUPYCOB U UX TUIIbI. KU3HEHHBIHN UK
BUpYcoB. [Tpo6iiembl 0OpbOBI ¢ BUPYCHBIMU MH(EKLIUSIMH.

Bupyc CIIMJIA, remetuTa- omacHOCTh U CHOCOOBI nepefaun. J[oCTHKEHHs] COBPEMEHHOM
MEIUIMHBL. BakunHanus: JOCTUXKEHUS U TPOOIIEMBI.

Tema 6. Inemenmot namonozuu Kiemku.(2 uaca)

Bpenubie mpuUBBIUKM M MX BO3JCUCTBHE Ha CTPYKTYpy M (GYHKIUM KIETOK. BrusHue
BpPEAHBIX IMPHUBBIUEK (AIKOTOJIs, HAPKOTUKH, KypEeHHE, TOKCHYHBIE BEIECTBA) HA OpPraHU3M U
KJIeTKy B uacTHocTd. OOpaTthMble M HeoOpaTHMble MOBPEXACHUS KiIeToK. Kierounele u
MOJIEKYJISIPHbIE MEXaHU3MBbI MIOBPEKIAIOIETO AEUCTBUS HA KIETKH.

Yacrs II. CpaBHureqbHasi (IBOJIIONUOHHASI) THUCTOJOTHSA — Y4YeHHME O TKAHAX
MHOTOKJIETOYHBIX OPraHu3MoB — 14 yacos.

Tema 7. Ilonamue 0 mKkanax MHO2OK1emounvlx opzanuszmos (1 uac).

TkaHM MHOTOKJIETOYHBIX OpraHu3moB. OmpexneneHue TkaHu. Kriaccubukamus TKaHEH.
[IpoucxoxneHue TKaHEH B SBOJIOLUMM MHOTOKIETOYHBIX JKMBOTHBIX M pa3BUTHE TKaHEH B
MpoLIecCe MHANBUIyaTbHOTO PAa3BUTHS OpraHu3Ma (OHTOreHe3e).

Tema 8. Inumenuanvuvie mxanu (2 uaca).

[ToxpoBHbBIE TKaHU MO3BOHOYHBIX U OE€CIIO3BOHOYHBIX KMBOTHBIX. [lokpoBHBIE TKaHU. O HU
GbyHKIMKM — pa3Hble perieHus. Kumieunsle snutenuu. TUIBI NHIIEBapeHUs] B )KUBOTHOM MHpE —
BHYTPHUKJIETOUYHOE U MIOJIOCTHOE.

Ipakmuueckas paboma Nel: «H3yuenue snumenuaibHuvlx MKaHeu»

Tema 9. Mouueunsvie mxanu (2 uaca).

Mpiieynble  TKaHW. THIBI MBIIICYHBIX TKAHEW Yy MO3BOHOYHBIX U OECMO3BOHOYHBIX
KUBOTHBIX (COMaTHYECKHUE MOIMEPEYHO-TI0I0CaThie U KOChIE; Cep/eUHbIe MONEPEYHO-TI0I0CAThIE;
TJIaJIKHE).

Ipaxmuueckas paboma No2: «M3yuenue mvluleyHbIX MKAHel»

Tema 10. Tkanu enympenneii cpeovlt (coeOunHumenbnas mKams) (5 uacoes).

OnopHo-mMexaHnueckue TkaHH. ONOpPHO-MEXaHWYEeCKHE TKaHU (COCIMHUTENbHAs TKaHb,
XS, KOCTHAS TKaHBb).

Tpoduuecko-3amuTHbie TKaHU. Tpodruecko-3aUTHEIE TKAaHU (KPOBb, TUM(OUIHAS TKaHb,
COEIMHUTENIbHAS TKaHBb).

KpoBb. DnemenTsl kpoBu U ee pyHkiuu. [pixanue u kpoBb. UMMyHuteT. Bocnanenue u
UMMyHHUTET. IMMyHHTET — MOHATHE 00 OCHOBHBIX TUIAX MMMyHUTeTa. [IpoTekanne MMyHHOMN
peaKkuu B OpraHu3Me Mpy NonagaHuu aHTUreHa. IMMyHUTET U hakTopsl Cpebl.

daxkTopel, BIUAONIHNE Ha (YHKIMOHUPOBAHME ayTOMMMYHHOM CHCTEMBI: HSKOJOTHS,
BUpYCHbIE U HH(eKInoHHble 3a0oneBanusd. CIIN]/ — yyma XX Beka — cMepTesbHas OMacHOCThb
9TOM 60JIe3HU U ITyTH OOPHOBI C €€ PaCIPOCTPAHEHUEM.

IIpakmuyeckasn paboma Ne3: « H3yuenue coeOuHumenvbHbix mraHeuy

Ipakmuyeckas paboma Ne4: «Kpoewv u ee snemenmuol»

Tema 11. Tkanu nepsnoit cucmemst (4 uaca).

HepBHas cucrema, ee CTpyKTypa M 3HaY€HUE AJI1 OpraHu3Ma. 3Hau€HHWE HEPBHON CUCTEMBI
KaK TIJIaBHOM HHTErPUPYIOMIEH CHUCTEMBbl HAIErO0 OpraHu3Ma. JJIEMEHTbl HEPBHOW TKAaHU —
HEHPOHBbl U IIHaJbHbIe KIETKU. CuHanc. MexHEeHpOHHOE B3aUMOJIEHCTBUE —CHHAIICBHL. THIbBI



CHUHAIICOB, CTPYKTypa M MOJICKYJSIPHBIE OCHOBBI II€pPENayd HEPBHBIX UMITYJIbCOB. [nms. I'nus-
BaXHBII KOMIIOHEHT HEPBHOW CHCTEMBl. Y4YacTHE TIJUH B OOpa30oBaHMU 000JI0OYEK HEPBHBIX
BOJIOKOH, B OOMEHHBIX IIpolieccax 1 paboTe CUHAIICOB.

Perenepanus B HepBHOI cucteme. Perenepanyst HepBoB U HEHPOHOB. CTBOJIOBBIE KJIETKH-
UCTOYHUK OOHOBJICHUs HEWpoHOB. CoBpeMEHHas MOJyjlbHas KOHLENLHUS CTPOCHUSI HEPBHBIX
LIEHTPOB.

3HaueHue HBOJIOLMOHHOIO MOJAXOJAa MPU H3YYEHUU KIETOK M TKAHEW MKUBOTHBIX U
gyenoBeka. OOImeOnoIoTnIecKre 3aKOHOMEPHOCTH, OTKPBITHIE ITPH U3Y9E€HUH OCHOBHBIX CTPYKTYP
U IIPOLIECCOB KUBOM MPUPOBI - OCHOBA COBPEMEHHON MOJIEKYJISIPHONU OMOJIOTUU U METULIHBI.

IIpakmuueckas paboma Ne5: «H3yuenue HepeHOU MKAHUY

TemaTn4veckoe IJIAHUPOBAHUE

Tema KosnuecTBo yacon

Yacrtp 1. O0mas uurosiorus (0MoJ0rus KJIETKH) 20

Tema 1. Beedenue ¢ buonocuro Knemku

Tema 2. Qouguii nnan cmpoeHus Kiemok HCUuevlx Op2aHu3mMos

Tema 3. OcrosHble KOMROHEHMbL U OP2AHOUOBL K/1eM 0K

MembpaHa 1 HaIMeMOpaHHBIM KOMIIJIEKC

[{uTonnazma u OpraHou bl

MUTOXOHIPUU U XJIOPOTLIACTHI

PuGocomel. Cunres Oenka

Tema 4. Aoepuwvtit annapam u penpooyKuus Kiemox

Tema 5.Bupycel kak Hekiemoyunasn popma y3cuznu

Tema 6. Inemenmol namo02uu KiemKu

Yacrs II. CpaBHuTe/ibHast (IBOJTIONUOHHAS) THCTOJIOTHS — YYeHUE 14

0 TKAHSIX MHOTOKJIETOYHBIX OPraHNU3MOB

Tema 7. Ilonamue 0 mKanax MHOZOK1EMOYHBIX OPZAHUIMOE 1

Tema 8. Inumenuanvnovie mxanu 2

Tema 9. Motueunvie mkanu 2
5
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Tema 10. Tkanu enympenneit cpeowvt (coeOuHUmMenbHAA MKAHD)

Tema 11. Tkanu nepenoii cucmemol

Bcezo 34

Kanenngapuo — Tematuyeckoe njiaHupoBaHue Kypca BHEYPOUHOI AesTe/ibHOCTH «Buosorus
B aetaasax» 10 kiaace

Ne Tema 3aHaTHA Koanuec | Jlaramo | /lara
n/n TBO IIaHy paxkTnuec
4acoB KN

Yacrs 1. O0mas uurosorus (onosorusi kKieTtkn) — 20 yacon
Tema 1. Beeoenue 6 buonozuro knemku (1 uac)

1. OCHOBBI IUTOJIOTHH. 3a1a4l COBPEMEHHOMN 1
uuTONOrHu. Jlabopamopnas paboma Nel: «
Yempoiicmeo muxpockonay

Tema 2. Obwuii nnan cmpoenus Kiemok Heugvlx opeanu3mos (2 yaca)

2. IIpoKapuOTHI U 3YKAPUOTHI. 1

3. Jlabopamopnas paboma Ne2: « Ocobennocmu 1
CMPOEeHUsL KIeMOK 9YKAPUOM U NPOKAPUOm»

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




MeMOpana u HaAMeMOpPaHHbII KOMILIEKC (2 4aca)

4. MemOpana 1 HaqMeMOpaHHBIA KOMILJIEKC. 1

5. Jlabopamopnas paboma Ne3: « I[lnazmonus u 1
0eniasmMonU3 8 KIemKax KOWCUYbl IyKay

Huronnasma u opranounasl (2 yaca)

6. I{uToCcKkener u ero GyHKIUH. 1

7. MemOpaHHBIE OPraHOMIBI KIETOK 1

MuTtoxoHapuu 1 xJopomiactsl (3 yaca)

8. MHUTOXOHAPUH U XJIOPOILIACTHI. 1

9. OcHOBHBIE 3aKOHBI OMOHEPTreTUKU B KIIETKaX. 1

10. MUTOXOHIPUYU — SHEPTE€TUYECKHUE CTAHIINU KIIETKH. 1

Pu6ocombl. Cunrte3 6esika (1 yac)

11. | PuGocomsr. CuuTe3 Genka. \ 1 \

Tema 4. Aoepuvtit annapam u penpodykuyusn Kknemok (5 uacos)

12. Anpo sykapuOTHYECKON KJIETKH U HYKIICOU]] 1
MTPOKAPHOT.

13. JKW3HEHHBIHN UK KIETKH. 1

14. Murto3 u Menos. 1

15. Teopus “CTBOJIOBBIX KIIETOK . 1

16. Jlabopamopuas paboma Ned4: « Mumos 6 knemkax 1

KOpewlka JyKa»

Tema 5.Bupycwt kak neknemounan popma yncusnu (2 uaca)

17. Bupychl kak HekeTouHas hopMa KU3HHU. 1

18. [TpoGnembl 60pHOBI C BUPYCHBIMH HH(PEKITUSIMU. 1

Tema 6. Inemenmol namonozuu Kiemku.(2 uaca)

19. Bpennbie npUBBIUKY U X BO3JCHCTBHE HA 1
CTPYKTYPY U (DYHKITUU KIETOK.

20. OO6paTumble ¥ HEOOPATUMBIE TIOBPEXKICHUS KIETOK. 1

Yacrs II. CpaBHuTeIbHAs (3BOJTIONMOHHAS) TUCTOJIOTHA — yYeHHE 0 TKAHAX
MHOTOKJIETOYHBIX OPraHu3MoB — 14 yacoB

Tema 7. llonamue 0 mxanax mHozokniemounvix opzanuimos (1 vac)

21. | TkaHM MHOTOKJIETOYHBIX OPraHU3MOB. 1 |

Tema 8. Inumenuanvnvie mxanu (2 uaca)

22. [ToxpoBHBIE TKaHU ITO3BOHOYHBIX U 1
0€CI03BOHOYHBIX KUBOTHBIX.

23. Ipaxmuueckas paboma Nel: «H3zyuenue 1
SNUMENUATLHBIX MKAHEeL»

Tema 9. Mviueunvie mxkanu (2 uaca)

24, Mpbl1I€YHBIE TKaHU. 1

25. Ipakmuyeckasn paboma Ne2: « H3yuenue moluieyHvix 1
MKaneu»

Tema 10. Tkanu enympenneii cpedwvl (coeounumenvnas mrkans) (5 uacoas)

26. OnopHO-MeXaHUYECKHE TKaHHU. 1

27. Tpoduuecko-3amuTHbie TKaHU. [Ipakmuyeckast 1
paboma Ne3: «H3yuenue coeOuHumenbHuIxX
MKaHey

28. Kposs. Ilpakmuyeckas paboma Ne4: «Kpoesw u ee 1
S1eMEHMbLY

29. NMMyHHTET. 1

30. VIMMYyHUTET U (aKTOPBI CPEIbL. 1




Tema 11. Tkanu nepenoit cucmemul (4 uaca)

31. HepsHas cucrtema, ee CTpyKTypa U 3HaA4YCHUE JUIS 1
Opranus3Ma.

32. Cumnarc. I'mus. Ilpaxmuueckas paboma Ne5: 1
«M3yuenue HepeHOUl MKAHUY

33. Pereneparivist B HepBHOU CHUCTEME. 1

34. Hrorooe 3ansitue: «3HaueHnEe IBOTIONUOHHOTO 1
MOIX0/1a TP U3YYCHUH KJIETOK M TKAHEH KHUBOTHBIX
Y 9CIIOBEKa
Bcero 34

KanengapHo — TemaTuyeckoe JIaHUPOBaHHE Kypca BHEYPOUHOIi AesiTeJibHOCTH «buosorus
B JETAJIAX»
10 kaacc

Ne Tema 3ansaTHsA Hara
n/n

Yacrep 1. O0mas uurosorus (0uoJiorusi Kjierku) — 20 yacos
Tema 1. Beeoenue ¢ ouonozuro knemku (1 uac)

1. OCHOBBI ITUTOJIOTHH. 3a7a91 COBPEMEHHOM ITUTOJIOTUH. JlabopamopHast
paboma Nel: « Yempoiicmeo muxpockonay

Tema 2. Qowuii naan cmpoeHus KiemokK Heugblx op2anu3mos (2 uaca)

2. [IpoxapuoTsl U SyKapuOTHI.
3. Jlabopamopuas paboma Ne2: « OcobeHnocmu cmpoeHusi Kiemox 3yKapuom u
NPOKAPUO »

Tema 3. OcnogHble KOMROHEHMbL U OP2AHOUObL KI1emOoK (8 uacos)

MemOpaHa u HaAMeMOPaAHHBIH KOMILJIEKC (2 yaca)

4, MemMOpaHa 1 HaAMEMOPaHHBI KOMILJIEKC.

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

uTomiasma n opranonbl (2 yaca)

6. [{uTockener u ero PyHKIHUU.

7. MemOpaHHbIE OpPraHOU bl KIETOK

MuTOXOHAPUM U XJIOPOIIACTHI (3 yaca)

8. MUTOXOHAPUH U XJIOPOILIACTHI.

9. OcHOBHBIE 3aKOHBI OMOPHEPTeTUKU B KIIETKaX.

10. MUTOXOHIPUH — YPHEPTETUYECKUE CTAHIIUU KIIETKH.

Pubocombl. Cunre3 0eska (1 1ac)

11. | PuGocomsr. CunTe3 Genka.

Tema 4. Aoepuviit annapam u penpodykyusn knemox (5 uacog)

12, SAnpo sykapuoTHYECKON KIETKU M HYKJICOU ] MPOKAPHOT.

13. JKW3HEHHBIN LUK KJIETKHU.

14, Muto3 u Meinos.

15. Teopus “cTBOJOBBIX KIETOK .

16. Jlabopamopuas paboma No4: « Mumo3 6 kiemkax KopeuwKa J1yKay»

Tema 5.Bupycol kak neknemounasn popma sncusnu (2 uaca)

17. ‘ Bupycsl kak HekneTouHasi popMa KHU3HH.




18. ‘ ITpo6nembl 60pbOBI C BUPYCHBIMHU HH(EKIUSMHU.

Tema 6. Inemenmol namonozuu Kiemku.(2 uaca)

19. Bpennbie npyUBBIYKH U UX BO3JICHCTBHE HA CTPYKTYPY U YHKIIMU KIIETOK.

20. OOpaTumbie ¥ HEOOPATUMEBIE IOBPEXKICHUS KIETOK.

Yacrs 11 CpaBHI/ITeJIbHaH (3BOJIIOIII/IOHH3H) TUCTOJIOTUA — YYCHUEC 0 TKAHAX
MHOT'ORJICTOYHBIX OPIraHU3MOB — 14 yacoB

Tema 7. Illonamue 0 mkanax MHOZ0K1emoYHblX opeanuimos (1 uac)

21, ‘ TKaHu MHOTOKJIETOYHBIX OPraHU3MOB.

Tema 8. Inumenuanvnvie mxanu (2 uaca)

22. [TokpoBHBIE TKaHU MMO3BOHOYHBIX U OECTIO3BOHOYHBIX KHUBOTHBIX.

23. Ilpakxmuueckas paboma Nel: « F3yuenue snumenuanbHvlx mKaHeu

Tema 9. Mviueunvie mkanu (2 uaca)

24, MeIieuHbIe TKaHH.

25. Ilpakxmuueckas paboma Ne2: «V3yuenue mvluleynvlx mxaneuy

Tema 10. Tkanu enympenneii cpeowl (coeounumenvnas mxkaus) (5 uacos)

26. OnopHO-MeXaHWYECKHE TKaHHU.

27. Tpoduaecko-3ammTHbIC TKaHU. [Ipakmuueckas paboma Ne3: « U3zyuenue
COeOUHUMENbHBIX MKAHEel)

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

29. NmMmyHHTET.

30. VMMYyHUTET U (aKTOPHI CPEJIBI.

Tema 11. Tkanu nepenoit cucmemul (4 uaca)

31. HepBHas cuctema, ee CTpyKTypa M 3Ha4€HHE JJIsl OpraHu3Ma.

32. Cumnarnc. I'mus. Ilpakmuueckasn paboma Ne5: « M3yuenue HepeHou mKxaHuy

33. Perenepanus B HEpBHOM CUCTEME.

34. Hrorosoe 3ansTHe: «3Ha4€HUE HBOTIOIMOHHOTO MOAX0/1a TPU U3yYEHUH
KJIETOK M TKaHeH KUBOTHBIX U YEJIOBEKa
Bcero 34

Ilpunoxcenue 1
1.JIaGopaTopHbie padoThl K TemMe: «O01mas HUTOJIOT vy

JlaGopaTopHas paborta Ne 1
YeTpoiicTBO CBETOBOT0 MUKPOCKONA U TEXHHKA MUKPOCKOMUPOBAHUSA

Heﬂb.’ Ha ocHoBe 3HaHus YCTpOfICTBa CBCTOBOI'0O  MHUKPOCKOIIAa OCBOUTb TCXHHUKY
MHUKPOCKOIIMPOBAHUA U IIPUTOTOBJICHUA BPCMCHHBIX ITPCIIaApaTOB.

Oobopyoosanue: MUKPOCKOI, MPEAMETHBIE U MOKPOBHBIE CTEKJIA, MUIETKH, CTAKAHYUKUA C BOJOM,
Bara, MUHIIET, HOXKHUIIBL, TETpajb, anbOooM. Tabmuia: cxema YCTpONCTBA MHKPOCKONA U €ro
JacTen.

Xox padoThI.

1. PaccMoTpuTe OCHOBHBIE YACTH MUKPOCKOTIA: MEXaHHYECKYIO, ONTHUYECKYIO M OCBETUTEIbHYIO.

Mexanuueckas uyacms: WITaTUB, TPEAMETHBIH CTONWK, TYyOyC, pEBOJbBEp, MakKpo- U
MUKPOMETPUYECKUN BUHTHI.

Onmuueckas yacmuv: OKyIspbl U 00beKTUBBI. OKYISIp HaXOJUTCS B BEpPXHEH dacTu TyOyca u
oOpaineH k rinasy. [lo nudpe Ha BepxHEl MOBEPXHOCTU OKYJSIPa MOKHO CYyIUTh O KPATHOCTHU €rO
ysenuuenus (7, 10, 15). Ha mpotuBomonioskHOM cTOpoHe TyOyca HaiaWTe BpallaroIIyrOCs
IUIACTHUHY, WIM PEBOJILBEP, B KOTOPOU MMEIOTCS TPU THE3Ma JJIsi OOBEKTUBOB (OHH TaK)KE MMEIOT



paznuuHyo KpaTHOcTh: 8, 40, 90 — it u3ydeHuss HamOoJsiee MeENKHX 00bekToB). OOmiee
yBEIMUYEHHE MMKPOCKOINA PAaBHO YBEIMYEHHUIO OKYJIsIpa, YMHOXXEHHOMY Ha YyBEIMYCHHE
00BEeKTHBA.

OceéemumenvHas yacms: 3epKallo, KOHACHCOp U auadpparma. KoHaeHcop HaXOAUTCS MEXIY
3epKAJIOM U MPEIMETHBIM CTOMUKOM. OH cocTouT u3 2-3 nuH3. s mepemenieHus KOHISHCopa
CYIIECTBYET BUHT, PACIIOJIOKEHHBII KIEepenIn OT MHKPO - U MaKpOMETPHUYECKOro BUHTOB. [Ipum
OITyCKaHUH KOHJICHCOPA OCBEUICHHOCTh YMEHBIAETCS, IPY TIOJHUMAHUH YBEITHUNBACTCS.

2. CxemaTW4ecKH 3apuCyiTe B aIbOOM MUKPOCKOII ¥ €r0 YacCTH.

Ilpasuna padomuvt c MUKPOCKONOM.

1. VYcraHoBUTE MHUKPOCKOII IITATHBOM K ce0€, MPEIMETHBIM CTOJIMKOM OT CeOsl.

2. TlocraBpTe B pabodee MmoyiokeHHE OOBEKTHB Majoro yeenudeHus. Korpa oObeKkTHB 3aiimer
LIEHTPUPOBAHHOE TIOJIO’)KEHUE, B PEBOJIbBEPE CpadOTaeT yCTpPOWCTBO-3allesKa (CIBIIIUTCS
JIETKUH 1IETYO0K).

3. I'magst B OKynsip JIEBBIM TJIa30M, BpallaiiTe 3€pKajio B Pa3HBIX HAIMPABICHHSX, TOKa II0JIE
3peHus He OyJIeT OCBEIIEHO SIPKO M paBHOMEPHO.

4. TlomoxuTe Ha MPEMETHBIN CTOJHMK MPUTOTOBJICHHBIN Tpernapar (MOKPOBHBIM CTEKIIOM BBEPX),
9TOOBI 0OBEKT HAXOAUJICS B IIEHTPE OTBEPCTHS MPEIMETHOTO CTOJIHKA.

5. Iloxg xoHTposieM 3peHHs MEMJEHHO OIYCTHTEe TyOyc C TOMOIIbI0 MAaKpOBHHTA, YTOOBI
00BEKTHB HAXOAWJICS HA PACCTOSTHUM 2 MM OT TIperapara.

6. CMoTpuTE B OKYJISIp U OJTHOBPEMEHHO MEIUICHHO MOJHUMANTE TyOYyC 0 TeX IMOp, MOKa B TOJIE
3pEeHHsI He TIOSBUTCS N300pakeHre 00BEKTa.

7. Jlyis TOro 4TO0BI MEPEUTH K PACCMOTPEHHIO 00BEKTa IIPH OOJIBIIIOM YBEIMUYEHUH MUKPOCKOTIA,

HE00X0IMMO OTIIEHTPUPOBATH Mpernapar, T.e. IOMECTUTh OOBEKT B MOJIE 3PEHHUS.

Bpamas peBonbBep, nepeBeaute B pabouee moJIoKeHue 00BEKTUB OOJIBITIOT0 YBETUUYCHUSI.

9. Omnycrute TYOyC mMOJ KOHTpOJEeM TJiaza (CMOTpUTE HE B OKYIsp, a COOKy) MOYTH 10
MIPUKOCHOBEHUS C IperapaToM.

10. I'nsaas B OKyJsp, MEUICHHO MOJHUMAKTE TyOyC, TTOKa HE TIOSIBUTCST U300pakKeHHE.

11. JInsa ToHko#M (hOKYCUPOBKHU HUCIIOIB3YHUTE MUKPOMETPUUYECKUM BUHT.

12. Tlpu 3apucoBKe npenapaTa CMOTPUTE B OKYJISIP JIEBBIM IJIa30M.

o

[lepenuiuTe mpaBuia paboThl MUKPOCKOTIOM B TETPab JUIsl 1aOOPaTOPHBIX padoT.

Memoouka npuzomoenenusn 6pemMeHHo20 npenapama.

Bo3sbpmuTe npeaMeTHoe CTEKII0, epkKa ero 3a 00KOBbIE TPaHU, U MOJIOKUTE HA CTOI.
[TomecTHTe B LIEHTp CTEKIa OOBEKT, HAIPUMEP KyCOUKH BaThI.

[MuneTkoit HaHecUTE HA OOBEKT OJHY KAIlIlO0 BOJIBL.

Bo3sbpmuTe mokpoBHOE CTEKIIO (00g3aTeNbHO 32 OOKOBBIE TPaHH, HHAYE OCTABUTE OTIICYATKU
NanbleB HAa MOBEPXHOCTHU) U MOJIOKHUTE €r0 CBEPXY Ha MPEIMETHOE CTEKIIO.

e PaccMmoTpuTe TOTOBBIM MUKpOIpenapaT no 1 MUKPOCKOIIOM.

3apHCYﬁTC B aJ'IB6OM, KaK BBbITJIAOUT 00BEKT noa MHUKPOCKOIIOM IIpU MaJIOM U OOJIBIIIOM
YBCINYCHHUU.

JIaGopatopHas paborta Ne 2
Oco0EeHHOCTH CTPOCHH S KJIETOK JYKAPHOT U MPOKAPHOT

Ilenv: Ha ocHOBaHMHM HW3y4YeHMs KIJIETOK OakTepuil (IMpOKapuoOT), PAaCTeHUHl M >KUBOTHBIX
(3yKapHoT) Moka3aTb OCHOBHBIE OTJINYMS B CTPOEHUM KIIETOK MPOKAPHOT M DYKApHOT, a TAKKE
OOHaApyXHUTh OCHOBHBIC YEPThI CXOJCTBA B CTPOEHHM KJIETOK OAKTEpHii, pacTeHUH M KUBOTHBIX
KaK [0Ka3aTellb €IMHCTBA OPraHU3aIlUH KUBBIX (hopM.



Oobopyooeanue: MUKPOCKOII, PEIMETHBIEC U MOKPOBHBIC CTEKJIA, MUIMETKH, MUHIEThI, CTAKAHBI C
BOJIOW, PacTBOP TYIIH, PACTBOP HOJa, YK pErmYaThiii, MUKPOIpenapaT KJICTOK MHOTOKIETOYHBIX
KUBOTHBIX, KyJIbTypa OakTepuil, TaOIUIIBI CTPOCHUS OaKTepUAIbHBIX, PACTUTEIBHBIX M dKHBOTHBIX
KJIETOK.

Xoa pa6oThl.

1. IlpurotoBsTe MHKpOIpenapaTr KOXKHUIbI Jyka. Jljis 3TOro OTAEIUTE OT KyCcOdKa JIYKOBHUIIBI
MACUCTYIO uelyiky. Ha BHyTpeHHel CTOpoHE ee HaXOJWUTCS TOHKas IuleHKa. CHUMUTE ee
MUHLUETOM U OTPEXbTE HOKHHUIIAMU KYCOYEK IUIEHKH DPa3MEpPOM HECKOJbKO KBaJpaTHBIX
MHWJIIUMETPOB. [losokuTe Ha IpeIMETHOE CTEKJIO, KallHUTE KalleJbKy MOoJa M HaKpouTe
MTOKPOBHBIM CTEKJIOM. PaccMoTpuTe ero noj MajabiM U OOJIBIIUM YBETHUYEHUEM.

PaccMoTpuTe TOTOBBIN MUKpOIIpenapaT KI€TOK MHOTOKIETOYHOTO )KMBOTHOTO.

3. IlpuroroBeTe MUKpOIpenapar OaKTepHaaIbHON KyIbTYpbl. [ 3TOro Ha mpeaMeTHOe CTEKIIO
MIOMECTUTE KaIlll0 HacTosi Ooratoro MHKpO(Iopoil (0ObBIYHO 3TO HACTOM Msica, pHIOBI).
PaccmoTpute mnpemapar moa MansiM M 0oJbIIMM  yBenuueHueM. CrienaiiTe 3apuCOBKH,
oOpaillasgs BHUMaHHE Ha B3aUMHOE PaclojiokKeHHe KIETOK, Ha COOTHOIIEHUS pa3MepoB, Gopmy
Oaktepuii. [lo0aBMB B KaIlIl0O HACTOSl TYIIb, MOXHO IMPHUTOTOBUTH HETAaTUBHBINA TYIIEBOMN
npenapaT, TOTJa B MOJI€ 3pEHUs OTYETIIMNBO OYAyT BUIHBI HEOKpAIIIEHHbIE KIETKH OaKTepHil.

4. ComnocraBbTe€ YBHAEHHOE C H300pakeHHEM OOBEKTOB Ha TaOnumax. 3apuUcylTe KIETKH B
TeTpajsiXx U 0003HaYbTE BUIUMBIE B CBETOBOI MUKPOCKOT OPraHOUIbI.

5. CpaBHuTe Mexay coOoit 3Tu kieTku. OTBEThTE Ha BOIIPOCHI: B YEM 3aKIJIFOUAETCS] CXOJCTBO U
pasznuune KiIeToK? KakoBBI NPUYMHBI CXOJACTBA M Pa3NyMsl KIETOK Pa3HbIX OPraHu3MOB?
[TombrTaiiTech OOBACHUTD, KaK IIJIA SBOJIONNS OaKTepUi, PpAaCTCHUI U )KUBOTHBIX?

N

[IpoBenuTe coBMecTHOE OOCYXACHHE yBHUIACHHOTO. Kakue mpeamosioxeHus: KICTOYHOW TEOpUHU
MO>KHO TIOJTBEPIUTH PE3yIbTaTaMU MPOBEIEHHOMU pabOTHI?

JlaGopaTtopnast pabota Ne 3
IMna3zmosn3 | AenIa3MoIn3 B KJIeTKaX KOKHIbI JIyKa

Ilenv: ChopmupoBaTh YMEHHE MIPOBOJUTH OTBIT MO MOJYYEHHUIO IJIA3MOJIH3a, 3aKPEHUTh YMEHUs
paboTaTh C MUKPOCKOIIOM, IIPOBOIUTEH HAOTIOACHUS U OOBSACHATH OJYyYCHHBIE PE3YyIbTAThI.

Obopyoosanue: MUKPOCKOIL, IPEIMETHBIE U TIOKPOBHBIE CTEKIIA, CTCKIISTHHBIE MAIOUYKH, CTAKaHBI C
BOJIOH, GUIBTpOBaNIbHASL OyMara, pacTBOp MOBAPEHHOM COJIM, permyaThiid JTyK.

Xoa padoTsl.

1. IlpuroroBbTe IpenapaT KOXHIBI JyKa, pPaCCMOTPUTE KJIETKU IOJ MUKpockonoMm. OOpatute
BHHUMAaHHE Ha pacloyIOKEeHUE HUTOIIa3Mbl OTHOCUTEIBHO KIETOYHON 000JI0UKH.

2. Ypanute ¢ MUKpompenapaTa Bojay, IPUIOKUB (GUIBTPOBAIBHYIO OyMary K Kpar MOKpPOBHOTO
crexna. HaHecuTe Ha mpenMeTHOE CTEKJIO KaIlllo pacTBOpa MoBapeHHoW cos. Habmronaiite
3a COCTOSIHUEM LIUTOIIIIa3MBI.

3. O®unbTpoBaNbHOM OyMaroi ymanure pacTBOp HoBapeHHOM conu. KamHurte Ha mpeameTHoe
cTekso 2-3 xarmu Boasl. HaGmogaiiTe 3a COCTOSHIEM LIUTOILIA3MBI.

4. OObscHuTe HabmoaeMoe siBiieHue. OTBEThTE Ha BOIPOCHI:

Kyna nBuranace Boja (B KJIETKH WM U3 HUX) ITPU IOMEIIEHUU TKaHU B PacTBOP cOJIn?

YeM MOKHO OOBSICHUTh TaKOE HAIIPABICHUE ABHXKEHHSI BObI?

Kyna nBuranacek Boja npu MoMenieHnu Tkanu B Boy? Uem 310 oObsacHseTCs?

Kak BbI 1ymaere, 4To MOrJIO Obl IPOU3OWTH B KIIETKaX, €CIM OBl MX OCTaBUJIM B PACTBOpE

COJIM Ha JUIMTEIBHOE BpeMs?



e  MO0>KHO 1M UCIIOJIB30BaTh PACTBOP COJIN JJIs1 YHUUTOKEHUSI COPHAKOB?
3apucyiite B ab0OM Bce, YTO BBl BUACITH HA MUKpOTIpEnapare.

Jlaboparopuas padota Ne 4
MuT03 B KJIeTKaX KOpelka JyKa

Ilens: Ha TOTOBOM MHKpOIIpErapare Kopemnika jJyka yOeIuThCs B HAIMYMH ()a3 MHUTOTHICCKOTO
nenenusi. Bo Bpems u3ydeHus npenapara noATBEpIUTh CBOU 3HAHUSI 00 3TOM MpoIiecce.

Ob6opyodosanue: MAKPOCKOII, TOTOBBIE MUKPOTIPETIAPATHI, TAOIHUIIA CXEMBI MUTO3A.
Xoa pa6oThl.

1. VYcranoBuTe mpenapar 1mojJ MUKPOCKOTIOM U BHUMATEJIbHO PACCMOTPHUTE KIIETKH.
2. HaiinmuTe nensiuecs KJISTKU HA PAa3HBIX CTAAUSIX MUTO3A.
3. KpymHo HapucyiTe KOHTYPHI KIIETOK U 3aT€M PACIIOJIOKHUTE B HUX HAOIIOJaeMbIe CTPYKTYPHI.

Humepghaza. SInpo B KI€TKE OKPYIJIoe, ¢ YSTKUMH TpaHUIlaMd. B HEM BUAHBI OJIHO WJIH
JIBA SIPBIIIKA. XPOMATHH B BUJIE IIIBIOOK 3aIOTHIECT KAPUOTLIA3MY.

Ilpogpaza. SInpo 3aMeTHO YBEIMUYMBACTCS, B HEM MCUE3AOT SAPBINIKH. B kapuoruiazme
HaOmrogaeTcsl Kak Obl KITyOOK, COCTABIICHHBIH M3 TOHKMX HHUTEH. DTO XpOMOCOMBI. B KoHIIE
npodassl 000J104Ka SApa pa3pyLIAETCs, © XPOMOCOMBI BHIXOIST B [IUTOILIA3MY.

Memacghpaza. XpoMoCcOMBbl 3aMETHO YKOPAYMBAIOTCS W YTOJIIAIOTCS, MPUOOPETAIOT BHJ
CUJIbHO HM30THYTBIX NaJOYKOBHAHBIX CTPYKTyp. [locrapaiiTech HalWTH KIETKY, B KOTOpOMl
XPOMOCOMBI JIEKAT B SKBATOPUATIHHON MIIOCKOCTH, 00pa3ys 3BE31y.

Anagpaza. CecTpuHCKHE XPOMOCOMBI IEPEMEMIAIOTCA K IOJI0CaM, MOATOMY B KIIETKE
MO>KHO YBUJIETh (PUTYpBI, HAIOMUHAIOIIKE ABE 3Be3/1bl. OOpaTuTe BHUMaHUE, YTO XPOMOCOMBI
MMEIOT BUJ IINWIbKU. L{eHTpoMephl HampaBieHbl K MOJII0CaM, a IIeYH PaCXOAATCA MO YTIIOM
APYT K Opyry.

Tenoghasa. Y npoOTUBOMOJIOKHBIX IMOJIFOCOB KJIETKU BUIHBI PBHIXJIbIE KIYOKH U3 YaCTUYHO
JeCTIMPANM30BaHHBIX XPOMOCOM. B 1eHTpe KIeTKu HauuHaeT (GOpMHUPOBATHCS MEPETOPOIKa,
KOTOpasi MOCTETIEHHO JIEIUT MAaTEPUHCKYIO KJIETKY Ha JIBE JOYEPHUX.

4. 3apucyiTe KJICTKU Ha Pa3IMYHBIX CTaJUAX MUTO3a U B uHTep(daze. Ha pucyHke H01KHBI OBITh
0003HaYEHBI:
1) uarepdasa (s11po, mUTOIIa3Ma, XPOMATHH);
2) npoaza (XpOMOCOMBI);
3) metada3za (MaTepuHCKas 3BE3/1a);
4) anadaza (mouepHue 3BE3bl);
5) Tenodasa (sapa 10YESPHUX KIETOK).

OO6cynute B rpymnmne pe3ynbTaThl JabopaTtopHOW paboThl. CpaBHUTE CleNaHHBIE C IpernapaTtoB
PUCYHKH CO CXEMOI MHUTO3a.
2.J1abopaTopHo-nipakTHYecKHe padoThl Mo Teme: «CpaBHHUTEIbHASA IMCTOJIOTHSI — YYCHHE O

TKAHAX MHOT'OKJIETOYHbLIX OPraHu3MoB)»

JIaboparopHo-nipakTuueckas padora Ne 1
HN3y4deHue 3nuTeIMANBHBIX TKAHEH



Ilens: Ha TOoTOBOM MHKpOIIpEnapaTe CpaBHUTh BUJIbI SNIUTEINAIBHON TKAHU U BBISIBUTH CXOJICTBO
B UX CTpoeHHMH. Bo Bpems m3ydeHHs MUKpoIpenapara yOeOUTbCS B TOM, YTO pa3HbIE THIIBI
SNUTEIUAIBHON TKAaHU UMEIOT OJHO IIPOUCXOXKICHHUE.

Oébopyoosanue: MUKPOCKOII, TOTOBBIE MHUKPOIIPENAPAThl MHUTEIHAIBHBIX TKaHEH, TaOIHIBI CO
CXEMOM CTPOEHUS SMUTEITNATBHON TKAHU.

Xoa pa6oThl.

1. PaccmoTputre 1OJ MHMKPOCKOTIOM TOTOBBIE  MHKpOIIpEnapaTbl  pa3ju4HbIX  BHUIOB
SIATEIINAILHON TKaHH.

2. ComocraBbTe YBUACHHOE C HW300paKEHHMEM OOBEKTOB Ha TAaONWIAX W OMpPENeNTUTE THII
SMUTETUATHHON TKAaHU HAa TOTOBOM MHUKpOTIpErapare.

3. 3BapucyiiTe B allbOOM y4acCTOK SIUTEIMATBHOW TKAHW, YBHUJCHHOW TOJI MHKPOCKOTIOM, H
CXeMaTHYHOE M300pakeHUE NTaHHOTO TUIIA SITUTEIHS C TAOIUIIBI.

Crnenaiite BBIBOJI O CTPOCHHH Pa3HbIX TUIIOB MUTEIUAIBHON TKaHH.
OO6cymuTe B TpyIIie OTINYHE MPOCTHIX SMMUTEINEB OT CIOKHBIX U UX PACIIOJIOKEHNE B OpTaHU3ME.

JlabopaTopHo-TipaKkTHUecKas padora Ne 2
HN3ydyeHue MbIIEYHOH TKAHU

Ilens: Ha roTOBOM MHKpOIpenapaTe CpaBHUTH THUIbI MBIIICYHON TKAHU M BBISBUTH OTIMYHS B
CTPOEHUU TJIAJKOM M TMOMNEPEYHO-MOJ0CATOM MBIIIEYHONW TKaHW. Omnpenenutb CBOMCTBA
MBIILIEYHOM TKaHHU.

Oobopyoosanue: MUKPOCKOIN, TOTOBBIE MHKpOIPENapaThl MOMEPEYHO-MOJOCATON U TJIaJKOU
MBIIIEYHOM TKaHU, TAOIHIIBI CO CXEMOI CTPOCHHSI MBIILIEYHOU TKaHU.

Xox padoThbl.

1. PaccmoTpute noja MUKPOCKOIIOM FOTOBBIE MUKPOIIPENApAThl pa3HbIX TUIIOB MBIIIEYHON TKAHH.

2. ComnocraBbTe YBUAECHHOE C U300pakeHUEM Ha TabIuIax U ONPEeAEIUTe TUI MbIIIEYHON TKaHU
Ha FOTOBOM MHKpOIIpenapare.

3. 3apucyiiTe B anb0OM Y4acTOK MbIIIEYHON TKaHW, YBUJEHHOH IOJ MHKPOCKOIIOM, U €€
CXeMaTU4YHOEe N300paKeHHE C TaOIUIbI.

4. Paccmotpure Tabnuny «CBOHCTBAa MBIIIEYHOW TKaHW» W 3alMLINTE OCHOBHBIE CBOWCTBA
MBIIIII.

CremaliTe BRIBOJ O CBOMCTBAX MBIIIEYHON TKAHH.
O6cyaute B Tpymnme, Kakue pa3IpakUTEIN — BHEINIHWE M BHYTPEHHHE — MOTYT BBI3bIBaTh
BO30YXKJCHHE U COKPAILIEHUE MBIIIIII.



