INPAKTUYECKOE 3AHATHE Nel

Tema: Mukpockomn u npaBuiia paboTsl ¢ HUM. MUKpPOCKOIHS OMOJIOrHYECKHX 00BEKTOB. Bormpocs! 3ko-
noruu |

Ieau 3anaTus:

1) [To3HaKOMHUTBCS C MPAaBUIIAMU OXPaHBI TPYAa M TEXHHKH 0E30MAaCHOCTH NPH BBINOIHEHHH PAaOOTHI B
naboparopuu.

2) V3y4nTh CTpOCHHE MUKPOCKOIIA | MIPaBHiIa pabOThl C HUM; OCBOMTh METOMKY IPUTOTOBIICHUS BIIAX-
HOTO BPEMEHHOTO0 MUKpompernaparta (JIUCT 3JI0[IeH); YCBOUTH MPaBHJIa MUKPOCKOITUPOBAHHUS BPEMEHHBIX
U TIOCTOSIHHBIX MUKPOIIPENapaToB (Ha MPUMEPE PACTUTENIbHBIX U AKUBOTHBIX KIIETOK).

3) I1o3HaKOMHTHCS C SIBIICHUSMH LIUKJI03a, TUIa3MOJIH3a B PACTUTEIILHBIX KIETKaX.

YueOHas kapTa 3aHATHSA:

Opzanusayuonnasn wacme.

BHuMaTenpHO BBICITYIIIAB MPEIOIaBaTENs, T03HAKOMBTECH:

® C IIPOrpaMMOi AUCIUILIMHBI (KPAaTKO) U OCHOBHBIMH TPEOOBAHUSAMH IO TIOATOTOBKE K 3aHATHIM;

® C MpaBWJIaMH MOBEICHHUS Ha Kadeape U MpaBHiaMH OXPaHbI TPyJa U TEXHUKU O€301MacCHOCTH MPHU BBI-

MIOJTHEHUU PabOTHI B JIAOOPATOPHH.

Bonpocs! 1151 IOATOTOBKH IO TeMe:

e  VYCTpOHCTBO MUKPOCKOIIA.

e CrpoeHHe KJIETOK MPOKAPHOTOB M DYKAPHOTOB (CTPYKTypa M (DYHKIIMHM OCHOBHBIX KOMITOHEHTOB
kieTkH). TpaHcmopT BemecTB 4yepe3 MeMOpany. AHA00IN3M U KaTaboIH3M.

e DkoJorus Kak Hayka. [Ipenmer, cTpyKTypa u coJiepKaHie IKOJIOTHH.

e Dxonoruyeckue (akropsl (aOnoreHHbIe, OMOTEHHbIE, aHTpoNoreHHbIe). [lonsaTHa: onTUMYyM, TIeccH-
MYM, IIpeZiel BBIHOCIMBOCTH. JIMMUTHpYOMHN GakTop.

e  3akonbl 3kojorun b. Kommonepa.

3aoanusn 013 yueoHO-UCC1€008ameNbCKOU PAdOmMbl 00YUAIOUUXCA.
3aganue 1. 3HAKOMCTBO ¢ YCTPOICTBOM MHUKPOCKONA ¥ MPABUJIAMHU PadoThl ¢ HUM.

Yempoiicmeo mukpockona:

- MeXanuyecKkdas 4acmev — WMamus, npeoMemmubslil Cmoauk, myoyc, pesoiveep, Makpo- U MUKpo-
MempuiecKue GUHMbL.

[ITatuB — MaccuBHOE MOAKOBOOOPAa3HOE OCHOBaHME, MPHJIAIOIIEEe MUKPOCKONY ycTOHYMBOCTh. OT cepe-
JMHBI OCHOBaHUS OTXOJIUT TyOycojep:Kareiab, KOTOpOMY Kpenutcsi Tpyoka TyOyca. Ha miratuBe ykpen-
JIeH TPEMETHBIA CTONHUK JUIS pa3MEUIeHHs U3ydyaeMoro MHUKporpenapata. Ha G0KOBBIX CTOpoOHaxX IITa-
THBA PaCIONararoTCsi MAKPOMETPUUECKUN U MUKPOMETPUUYECKUI BUHTHI.

- onmu4eckas 4acms — OKVIAp, 00vekmugvl Mano2o (x8 unu x10) u bonvwozo (x40) yeeruuenus:
Oxkymsip (ot sat. oculus — ria3) HaXoAUTCS B BEpXHEH 4acTH TyOyca U o0OpalleH K I71a3y HUCCeI0BaTes.
On mnpencraBiseT coboil cucTeMy JMH3, 3aKIIOUYEHHBIX B METAJUIMYECKYIO THIb3y IMJIMHAPUYECKOM
dbopwmel. [lo mudpe Ha BEpXHEW CTOPOHE OKYJIApa MOXKHO CYAUTHh O KPaTHOCTH €ro yBenuueHus (x7, x10,
x15). Ha npoTuBOMONI0KHOW CTOPOHE TyOyca HaXOIUTCs peBoiibBep (OT nat. revolve — Bpamiar), B KOTO-
POM MMeeTCsl TpH THe3Aa Uil 00beKTUBOB. OOBEKTUB MpeACTaBIseT co00M cUCcTeMY JIMH3, 3aKII0YEHHbBIX
B METAITUYECKYI0 onpaBy. OOBEKTUBBI UMEIOT Pa3IMYHYIO0 KPATHOCTh yBEIWYEHHs, KOTOpas 0003Hava-
eTcst uudpoit Ha ero OOKOBOW MOBEPXHOCTU. Odujee ysenuuenHue MUKpOCKOna pagHo Npou3eedeHuro
yeenuuenuil oKynapa u 06vekmuea. Takum o0pa3oM, IPU YBEJINYEHUN OKYJsIpa X7, a 0ObEKTUBOB X8 U
x40, ob1iee Masioe yBeIMUYEHNE MUKPOCKOIIa cocTaBisieT X56, 6omnbinoe x280.

- oceemumenbHas 4acmy — 3epKaio, KOHOeHcop u duagpazma:
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3epKao pacroyioKEHO HUXKE MPEAMETHOTO CTOJMKA U CIIOCOOHO BPAIAThCs, HAMPABIIAs Iy4OK CBETa Ha
O0OBEKT uepe3 OTBEPCTHE B MPEIMETHOM CTOJMKE. 3€pKajio UMEET JBE MOBEPXHOCTH: BOTHYTYIO M IJIOC-
Kylo. Boruyras noBepxHOCTb CHJIbHEE KOHLIEHTPUPYET CBETOBBIE JIyYU U IIO3TOMY MCIOJIB3YyeTCs Ipu 00-
nee cinabom ocsenieHny. KoHaeHCOp HAXOAUTCA MEX]Y 3€pKajlOM U MPEAMETHBIM CTOJIMKOM, U COCTOUT
u3 2-3 IMH3, 3aKII0UYEHHBIX B 0011yt0 omnpaBy. [Tydok cBera, oTOpachIBaeMblii 3epKajioM, IPOXOAUT Yepes3
CUCTEMY JIMH3 KOHAEHCOpa. MeHsis IMOJ0KEeHHE KOHJIEHCOpa, MOXXHO HM3MEHSITh MHTEHCUBHOCTH OCBeE-
IIEHHOCTU 00BbeKTa: OoJiee HU3KOE MOJI0KEHNE KOHACHCOpA YMEHBIIAET OCBEIIEHHOCTh, 00Jiee BHICOKOE
HampoTUB, yBenuuuBaeT. JlJig mepeMenieHus] KOHIEHCOpa CIYKUT BHHT, PACIIOJIOKEHHBIN KHepeaud OT
MHUKpO- U MaKPOBHHTOB.

Paspemaromas cnoco0HOCTL MUKPOCKOINA

JIrobast onTuyeckasi cUcTeMa, UCIOJb3yeMas JJsl MOJy4eHUs M300paKeHUH, UMEeeT KOHEUHBIA Hpeaes
pazpemieHus. J[pyrumu ciioBaMu, BO3MOXKHOCTb pa3JesIbHOrO HaOmoaeHUs OMM3KUX YacTed mpeamera
BCerja orpannyeHa. BaxkHeimel npuYrHOM, OrpaHMYUBAIOIICH MPeJeN pa3peleH s, sIBIseTCs AuQpak-
1S CBETOBBIX BOJIH. Korja sneMeHThl ONTUYECKOM cucTeMbl (Kpai JMH3BL, AuadparMa) orpaHUYUBaIOT
Iy4YOK JIydeil CBeTa, TO KaXKaas TOYKa MpeaMeTa OToOpakaeTcs He B OJHY TOUKY, a B HU(PAKIIMOHHOE
naTHO. [Ipu 3TOM AMdpakHOHHBIE MATHA OT OMM3KUX TOYEK MOTYT HAKIAJbIBaThCS OPYT Ha Apyra u
TOYKH CTAHOBSITCS HEPAZTUUUMbIMHU.

Pa3pemmaromias cnocoOHOCT, MUKPOCKOIA - 3TO Mpeel pasperienus Mukpockomna. [Ipenacrasnser coboi
MHMHHMMAJbHOE PaccTOsIHUE, HA KOTOPOM JIBE€ Pa3ZeiibHbIE CTPYKTYpPbl BUAHBI KaK OTAeIbHbIEe TOUYKH.
Pa3pemmaromas cnocoOHOCTh = JUIMHA BOJHBI cBeTa (A) / 2A (amepTypa MHKpockomna). MakcumalbHas
aneprypa = N X sina = 1 X 1 = 1. JIng UCHOAB3yeMOro BUAMMOIO CBETA CPEIHSS JTUHA BOITHBI 0.5 MKM.
Takum 006pazoM MakcuMalbHasl pa3pelaronas crnocoOHOCTh CBETOBOIO MUKpOcKona coctapisieT 0.5/2 =
0.25 mxm. CrieoBaTenbHO, OOBEKTHI, pa3Mep KOTOpbIX MeHbIIe (.25 MKM HEBO3MOKHO U3ydaTh B OOBIU-
HOM CBETOBOM MHUKpOCKome. /[ yBenudeHus pa3periarolieid crnocoOHOCTH MUKPOCKONa Hajlo J1bo yBe-
JIMYUBATh arepTypy, JIMOO yMEHbILATh AJIMHY BOJIHBI, UCIIOJIb3YEMOI B MUKPOCKOIIE.

Ilpaguna pabomul ¢ mukpockonom:

- MHUKPOCKOII yCTaHABJIMBAIOT Ha pabouyeM MecTe MPOTHUB JIEBOTO IJieYa Ha PACCTOSHUU 2-3 CM OT Kpas
cTOJA.

- TIOBOPOTOM PEBOJIbBEpA MO YaCOBOU CTpenke 0OBEKTUB MAJOro yBENWYEHHs YCTaHABIUBAIOT MOJ TY-
Oyc ¥ ¢ MOMOUIbI0 MAaKPOBUHTA OMYCKAIOT Ha BbICOTY 0,5 CM HaJl IPEIMETHBIM CTOJIMKOM;

- TIAOS B OKYJSIp JIEBBIM TJIa30M, 3€pKajio MOBOPAYUBAIOT K UCTOYHUKY CBeTa (JIaMITOYKa, OKHO, CIEIH-
aJIbHBIN OCBETUTEID) J0 TEX IOp, MOKa M0JIe 3peHUs He OyJeT SIPKO U paBHOMEPHO OCBEIIEHO;

- IpemnapaT NOMEIAIOT Ha MPEIMETHBIN CTOJIUK MOKPOBHBIM CTEKIIOM BBEpPX;

- TIaad cOOKy, BpallleHMEM MAaKpOBHMHTA OINYCKAlOT BHHU3 OOBEKTHB MOYTH IO CaMOTro mpemnapara (pac-
CTOSIHHE OKOJIO 2 MM);

- TJAA8 B OKYJSIp, BpallleHMEM MAaKpOBHUHTA B OOpaTHYIO CTOPOHY MEUIEHHO MOJIHUMAIOT TyOyC, MoKa B
nojie 3peHusi He CPOKycupyercss oObeKT. 3anomuume, umo (oKycuoe paccmosanue 0ni 00beKmMuea
Manozo yeeaudenus paeno npuoauzumenvuo 0,5-10 mm,

- paccMOTpEeB MIperapar Ha MajJoM yBEIWYSHHH, TIOMEIIAI0T 3ydaeMble OOBEKTH B CAMBIM IIEHTP MO
3penusi. Illomnume, umo mukpockon oaem 00pammnoe U300parceHue, NOIMOMY, eCluU HeodX00UMO
paccmompems 4acms 00beKma, pacnonioNCceHH020 Cnpagd, nPenapam cmeuiaiom 6160, u, Haodopom,
JHcenasn paccmompems J1e6ylo 4acms 00vbeKma, npenapam nepemeuiarom 6npaso;

- TIOBOPOTOM PEBOJIbBEPA YCTAHABIUBAIOT HAJl MpEnapaToM 00BEKTUB O0IbIIOro yBenuueHus. [Ipu BoI-
COKOM pacIoJIOKeHUN 00bEKTHBA MEUIEHHO U OCTOPOXKHO OITyCKaroT TyOyc 1o npemnapara. [locie atoro
OCTOPOXKHO MOJHUMAIOT TYOYC, IOKa B IOJI€ 3pEHHS HE MOSBUTCS U300pakeHue 0O0beKTa. 3anomnume,
umo poxycnoe paccmosanue 011 00veKmuea 6016uUL020 yeenuuenus pagno npumepuo 1 mm;

- paccMarpHuBalOT 00BEKT, MOMOrasi cebe MUKPOMETPUUECKUM BUHTOM. 3anomuume, 4mo MuKpomem-
PUUECKUIL BUHI MOXCHO 6PAUAMb 6NPABO U 67160 (6neped u Ha3a0) He Honee uem Ha no-odopoma.

3aganue 2. IIpuroros/ieHue U H3y4yeHHe BPEMEHHOI'0 BJIAKHOI0 MUKPOIIpenapara JUCTa 3JI0/1eH.
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IIpuroroBbTe BPEMEHHBIM BIAXHBIM MUKPOIPENApaT JUCTa 3JI0JEU U PACCMOTPUTE €ro, HCIOIb3Ys
00JIbLIIOE YBEIMUYEHHE MUKPOCKOIIA.

3apucyiiTe TpH KJIETKH JICTA, OTMETHUB:
1. KJIETOYHYIO CTEHKY;

2. XJIOPOMJIACTHI;

3. muTomaazMy.

3aganue 3. U3y4yeHue siBJIeHHUIT INIA3MO/IN3a B KJ1eTKAX JIMCTA JI0eH.

Ha nmpuroroBnennsiii Bamu npenapat nucTa 3mozed 1o nepudeprn MOKPOBHOTO CTEKJIa HAaHECUTE He-
CKOJIBKO Kariejib runepronunyeckoro pactsopa NacCl.

PaccmoTpuTe Ha GOJBIIOM YBEIMYEHHH MUKPOCKOIIA TIa3MOJIN3 B KJIETKAX JINCTA 3JI0CH.

3apucyiiTe HECKOJIBKO KJIETOK B COCTOSIHUY IJIa3MOJIN3a, OTMETHUB!

1. KJIeTOYHYIO CTEHKY;

2. XJOpOIJIACTbI, CKOHIEHTPHMPOBAHHbIE B IEHTPE KJIETKH;

3. IMTOIJIa3My, yMEHbIIUBIIYIOCS B 00beMe.

3aganue 4. U3ydyeHue KMBOTHOH KJIETKH Ha NMpHUMepe roTOBOr0 MMKpomnpenapara «JpUTPOLMTHI
KPOBH JIATYIIKW.

PaccmoTpuTe Ha 60JIBIIOM YBETMUEHUH MUKPOCKOIIA KUBOTHYIO KJIETKY (3PUTPOLUT JISATYIIKH).
3apucyiTe Tpu KJIETKH, OTMETHUB:

1. uuromnasmys;

2. sapo.



3azanue 5 3anoHUTE TA0JMIY HA M3YyYeHHe OPTaHONA0B KJIETKH

Opranouasbl KJIeTKH

Taoauna 1

HasBanmue

Oco0eHHOCTH CTPOeHHUs!

DyHKIUH

Snpo

Pu6ocoma

JInzocoma

DHIoIIIA3MaTHYIeCKAas
ceTh

Annapart I'oabaxn

Baxkyoub

MuroxoHapus

MuTonia3zma

IlnacTuasl

Kuierounsblii neHTp




3aganue 6. 3anoaHUTe Ta0IUIY HA CPABHEHHE PACTUTEIbHOM M *)KUBOTHOM KJIETKHU
Tabaunna 2
CpaBHeHMe PaCTUTEJbHON U dKUBOTHOM KJIETKH

IIpusznax PacTturesbHas KieTka 7KuBOTHAas KJIETKA

Kierounas creHka

IlnacTuasl

OcHOBHOI1 3a11aCHOM YTIJIEBO/

Kuero4Hsblii meHTp

Tun nuranus

I'mkokaankce

Bakyouu

3ajmanue 7. [IpounTaiiTe 32124 MO TeMe ¥ OTBEThTE HA MOCTABJIEHHbIE BOMPOCHI.

3adaua 1.1.

YKaxKuTe, KAaKOe U3 MPUBEACHHBIX HIKE OMPEICIICHII COOTBETCTBYIOT MOHSATHSAM: a) XUIITHHYECTBO; 0)

aMeHCaJIu3M; B) MyTyalu3M (B TOM YKCJIEe U CUMOMO3); T') MapasuTH3M; ) KOHKYPEHIIUS; €) KBapTUpaH-

CTBO; ) HaxJICOHUYIECTBO; 3) HEUTPATH3M.

1. Ocobu ogHOrO BUja MOEAAOT OCOOEH APYroro Uik TOTo XKe BHUIA.

2. OJHU OpraHW3MBI MOJIYYAIOT OT JPYTUX HEOOXOMMbIC ITUTATEILHBIC BEIICCTBA U MECTO MTOCTOSTHHOTO

WJIM BPEMEHHOTO OOMTaHHUS U HAHOCAT XO3SIMHY BPE/.

COXHTETBCTBO 0COOEH IBYX BHJIOB HE JJACT HU MOJIOKHUTEIBHBIX, HA OTPUIIATSIIEHBIX MOCIIEACTBHIMA.

4. OpHM OpraHU3MBI «I0€A0T» MUIILY, OCTABICHHYIO JPYTUMU OpraHU3MaMH WM TOTPEOIISIOT ee 01-
HOBPEMEHHO C Te€M, KTO JOOBLI, HO B MU3EPHOM KOJIMYECTBE.

5. Ocobu 0gHOTO BU/A HIIK HECKOJIBKHUX BUIOB CO CXOJIHBIMH MOTPEOHOCTSAMHU COCYIIECTBYIOT MpHU

OTpPaHHYEHHBIX pecypcax, 4YTO MPUBOJIUT K CHIDKESHUIO )KHU3HCHHBIX ITOKa3aTesIe B3auMOICHCTBYIO-

IIUX 0COO0eii.

CoBMeCTHOE B3aUMOBBITOJTHOE COCYIIIECTBOBAHUE 0COOEH ABYX MM O0JIee BUOB.

7. Ocobu ogHOTO BUJA MPEAOCTABISIOT YOSKHUIa 0COOSIM IPYTroro Buaa, ¥ 3TO HE MPUHOCHUT HU Bpela,
HU TIOJTB3HI.

8. Ocobu ogHOTO BH/A HE MOJIYYalOT HU Bpe/a, HH MOJIb3bI, OJIHAKO, OCYIIECTBISIFOT BPETHOE BO3/ICH-
CTBHE Ha 0COOEH APyroro BUjA.

w

Sk




3aoaua 1.2.

B BonHO# cpene aMIuTy1a 3Ha4eHU TemMneparypsl He ipeBbimaet 50 °C, miis Hee XapaKTepHBI BBICO-
Kasg IUIOTHOCTb, conepkaHue Kuciopona 1% ot oObema. CBET B UMCTBIX BOJAX MPOHUKAET JI0 IIIyOH-
HbI 50-60 M, B CUJIBHO 3arpsAI3HEHHBIX — HA HECKOJIBKO CAHTUMETPOB.
1.HazoBute nmumutupyromme GakTopbl BOJHOU CPEIIbI.
2.Kakue oOuTaTe Iy TUIMYHBI AJI1 BOJHOM Cpelbl — TOMOMOTEPMHBIC UITH TOMKUIIOTEPMHBIE, U TIOUeMYy?
3.KakoBa skojorudeckasi BRBIHOCIMBOCTh BOJHBIX OOUTATENeH K TeMrepaTypHoMy GakTopy?

BOHpOCBI o TeME Ui CAMOCTOATEC/IbHOIO U3YYCHUSA 06yqammnMuca:

e Cpena oOuTaHHMS KakK HSKOJIOTHYECKOE TMOHATHE. Buawsl cpen oOurtaHus (BO3IyIIHAs, BOIHASA,
Ha3eMHasl, TOYBEHHAs, )KUBOM OpTaHHU3M)




INPAKTUYECKOE 3AHATHUE Ne2

Tema: Bonpocsr sxosoruu |1

Ieau 3anaTus:

1) BeisicHuTh KiaccubuKauo GakTOpOB CPEIbI;

2) PaccMmoTpeTh OCHOBHBIC SKOJIOTHYECKUE TIOHATHS, BUIbI B3AUMOOTHOIICHHI MKy OPraHU3MaMH.

YueOHast KapTa 3aHATHSA:
Bonpocs! 1J1s1 N0ATOTOBKH 110 TeMe:

e DOkotorm. buoreHos. Jkocucrema U OMOTEOICHO3: ONpeNeNeHne, CBOMCTBA U CTPYKTypa (PyHKUIHO-
HaJIbHasA, IPOCTPAHCTBEHHAs, BU0Bas ). [IuieBbie ienu u nmumieBble ceT. DKOIOTHIECKUE TUPAMHUIBI
YHCICHHOCTH, OMoMacchl, sHeprun. CpaBHUTENbHAS XapaKTEPUCTHKA arpoIlieHO30B M MPUPOIHBIX KO-

CHCTCM.

e OcCHOBHBIC 3aKOHOMEPHOCTH JBIKEHHS BEIIECTBA U dHEprun B 6uocdepe. OcodbeHHOCTH OHOXUMUYE-

CKHX KPYTOBOPOTOB BeIIeCTB B Orochepe (Bobl, yriieposa, a3ora, pocdopa, cepsl).

e [lonstue o Guocdepe u e€ crpykTypa (3kMBOE BEIIECTBO, OMOINeHHOE BELIECTBO, OMOKOCHOE BEIECTBO,

KocHoe BemecTBo). dynkuuu xuBoro Bemectsa. Hoocdepa. B.1. Bepuanckuid.

e [loka3zarenu 310pOBbsl UEIOBEUECKONW MOMYJSALUU (HACEJIEHUS): POKIAEMOCTh; CMEPTHOCTh; CPEIHSAS
MIPOJOJKUTENBHOCTD JKU3HU; MPUPOCT MONYJISLUU; BO3PACTHO-II0JI0OBAsl CTPYKTypa HacejleHus; 3a0o-

JICBACMOCTbh, MHBAJIMJHOCTD.

e DKOJIOTHS 4eJoBeKa. buonormueckuii u COHI/IaJII)HI)If/i ACIICKThI aJallTallukd HACCJICHUA K YCIIOBUAM

KHU3HU.

e UenoBek Kak TBOp‘ICCKI/Iﬁ 9KOJIOTHYECKHMI cbaKTop. OCHOBHBIE HaIlpaBJICHUA U PE3YJIbTAThl AHTPOIIO-

IeHHBIX U3MECHECHHUHN B OKPY)KaIOH_[eﬁ cpeac. OxpaHa MpUpOAbI U pAIUOHAJIBHOC IIPUPOAOIIOTIB30BAHHUC.

e buonoruyeckas M3MEHUMBOCTD JIIOJEH M Ouoreorpaduyeckass XapakTepuCTUKa Cpelbl. DKOJIOTHYe-

CKH€ THIIBI JIIO/IEN U YCIOBUSI UX (POPMUPOBAHUS.
e ['noGanbHbIE SKOJIOTHUYECKUE MTPOOJIeMBbl yenoBedecTBa. [1yT ux pemeHus.

3aoanun 013 yuedOHO-UCC1€008amMeNbCKOU PADOMbL 00YUAIOUWUXCA.

3aganue 1. [IpounTaiite 3axaun no teme «Bonpocsl 3xos0rum |1», 0TBeTbTEe Ha MOCTABJIEHHbIE BO-

Npocsl.
3adaua 1.1. CunbHOE «1IBETEHHE» BObI, HAOII0JaeMOe HHOTA B IPYy/aX U 03epax, 4acTO COMPOBOXK/a-
eTcst 3aMopoM pbIObl. Kak Bbl 00BSICHUTE 3TO sIBJIEHUE?




3aoaua 1.2.
A) IpuBeauTe MpUMEPHI HETEH MUTaHKs, HAYXHAIOIINXCS C MEPTBBIX PACTUTEIBHBIX OCTATKOB, C OJHO-
KJICTOYHBIX BOJIOPOCIICH, C HA3EMHBIX PACTCHHUI 1 3aKaHYMBAIOIIMXCS YCTIOBCKOM.

b) [IpuBeauTe mpUMepsI IBPU — U CTEHOTEPMHBIX OPraHU3MOB (OPraHU3MOB, CIIOCOOHBIX CYIIECTBOBATH B
LIMPOKHX JMana30HaX IPUPOAHBIX YCIOBUM M OPraHU3MOB, CIOCOOHBIX CYIIECTBOBATH JIMIIb IIPU OTHO-
CHTEJILHO TIOCTOSIHHBIX Y3KUX JIMAIIa30HaX YCIOBUI OKPYKAFOIICH CPe/ibl COOTBETCTBEHHO), YKa3aHHBIX
noJ Homepami 1, 2, 3 Ha cxeme (puc.l), ecau Ha ocu X - 3HaUeHMsI TeMreparypsl B rpagycax Llenscus; Y
— CTeNeHb OJIaronpusTHOCTH (hakTopa.

—_—

Pucynox. 1. Peakyus opeanuzmos Ha oeticmeue ghakmopa

3aoaua 1.3.
[Tokaxkute B yeM NpUHIMIIMATIbHAS PA3HULIA MEK/y €CTECTBEHHOM M HCKYCCTBEHHOM CHCTEMaMHu, 3aIoJ-
HUB Tabauny 1.
buoreouneno3sl 1 arpopuToLEHO3BI
Tabauuna 1

IIpu3Haku nJ1s1 cpaBHEHHUSA IIpupoansie ArpoduToneHosnl
0MOreoueHOo3bI

1.BunoBoe MHOTOOOpa3ue
2.Hannune nuieBbIX enei
3.DKO0JIOTHYECKHE HUIIIU

4.XapakrepucTuka KpyroBo-
poTa BElIeCTB

5. MuBecTnimn
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6.1IpolyKTUBHOCTD

7.CamoperyJisinus

SagaHI/Ie 1.4. I/Isyqelme CpaBHI/ITeﬂbHOﬁ XaAPaKTEPUCTUKH aJAlITUBHBIX 3KOJOIHYE€CKUX THUIIOB JI10-

Jei.

I/ICHOJIB?;YSI MOJIYUYCHHBIC IMTPU NOATOTOBKE K 3aHATHIO 3HAHUA U MaTCpUaJl y‘le6HI/IKa, 3aIlOJTHUTC Ta6m/1uy

2.

Taoauma 2

AJaNITUBHBIE DKOJOTHYEeCKHE THIIBI JIIoAeH

AnanTuBHEIN
3KOJIOTUYECKUN TUII

Knumatoreorpaduueckue
YCIIOBUS CPEebl OOMTaHUS

Mopdodusnonornueckne mpu3HaKy aiam-
THBHOT'O 9KOJIOTUYECKOT0 THIIA

APKTHYECKUH THUIT

YMepeHHbIN TUIl

Tponuueckuit TMI

BpICOKOTOpHBIN THIT

3aganue 2. CaMoCTOsAATeJIbHOE pPellieHHe CUTYallHOHHBIX 3224 M0 MeIUIUHCKONH IKOJIOrHu (COCTaB-
JIeHO Ha ocHOBe PykoBoicTBa K 1a00paTOPHBIM 3aHATHAM 10 6uosoruu: Yueb. mocodwue / [lox pex. 10.K.
BorosiBiaenckoro. — M.: Menununa, 1988. — 320 c.).
Hcnonb3yst mojydeHHBIC TTPH MMOATOTOBKE K 3aHATHIO 3HAHUS, PEITUTE CUTYAIIMOHHBIC 3a1a9H:
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3aoaua 2.1.

N3BecTHO, 4TO B mpoIiecce amanTtainuu K xu3Hu B ycinoBusx Kpaiinero Cesepa, 3ab6aiikanbs u psijaa Apy-
rux obiacTeil y yenmoBeka BBIABISETCS TaK Ha3bIBaeMbli (heTanbHBINA (3IMOPHOHATBHBIN) TeMOTIIOONH, OT-
CYTCTBYIOIIMI B HOpME Yy B3pocibix. Haubosee Bbicokre MUl XapaKTepHbI 711 HAaYalIbHbIX IEPUOJIOB
ajanTaluu, Crycts 3-5 JIeT OHU CHIDKAIOTCS U uepe3 15 neT nepkarcs Ha HU3KOM ypoBHe (ucuesaror). B
YCIIOBUSIX CpelIHEH IMOJIOCH (PeTaNbHbIM TeMOTI00MH 0OHAPYKUBACTCS Y B3POCIIBIX TOJIBKO MU 3JI0Kaye-
CTBEHHBIX OIIyXOJIIX HEKOTOPHIX OPraHOB.

Bpau, paboTtaromuii B 3abaiikanbe, BO BpeMs MPOPHIAKTUYECKOTO MEIULIUHCKOIO OCMOTPa OOHAPYKUIT Y
MaIMEeHTa BBICOKOE co/iepikaHue (peTalbHOro reMOTI00HHA.

Kakoe 3akioueHue JOKEH clenarh J0KTOp, €CM U3 aHaMHE3a U3BECTHO, UTO MAI[MEeHT Mpuexall Ha Me-
CTO paboThI OJIr0/1a Ha3aA? 3aMUIIUTE 3TO 3aAKII0YCHUE (C MOSCHEHUSIMHU).

3adaua 2.2.

W3BecTHO, 4TO B MpoLecce afanTaiy nepsble 3 roja KOJIMYecTBO 303MHOPUIOB (Pa3HOBUIHOCTD JIEHKO-
LIUTOB) PE3KO MOBBIIIAETCS.

Amnanu3 KpoBH 00JIBHOTO MOKa3ajl BeICOKHE LU pbI 203uH0pUI0B — 15% BMecTo 0,5%, 4T0 0OBIYHO HMe-
€T MECTO NpHU 3apaKEHUH YesloBeKa reJbMuUHTamMu. Hazno au HampaBiATh MallMeHTa Ha OBOT€JIbMUHTO-
CKOIIHIO, €CJIM U3BECTHO, YTO OH Mpuexan B 3abaiikanbe roa Ha3aa? 3aluIiuTe CBOM OTBET C MOSCHEHUS-
MHU.
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3adaua 2.3.

BrInyCKHUK METUIIMHCKOM aKaJeMHUH MOy Ha3HAUY€HUE Ha paOdO0Ty B BHICOKOTOPHBINA MOCENOK. Y OJ1-
HOT'O U3 IEPBbIX MMALMEHTOB aHAJIN3 KPOBH IT0Ka3all PE3KO YBEIMUEHHOE KOJINYECTBO IPUTPOLIUTOB, B CBSI-
34 ¢ 4YeM 0OJIbHOMY ObLT IOCTABJICH AUArH03 — HapyIIeHHE MTPOLIECCOB KPOBETBOPEHHUS.

[TpaBusbHBIN TuarHo3 nocraBui Bpau? OTBeT 000CHYHTE.

Bonpocesl mo Teme 1718 CaMOCTOSITEIbHOTO H3YYeHUs 00yYAIOIIMMHUCS :
e AHTPOIIOT€HHbIE IKOCHCTEMbI KaK pe3yJabTaT WHAYCTpUAIU3allMu, XUMH3ALUH, ypOaHU3alHH,
pa3BUTHS TPAHCIIOPTA, BBIXOJA B KOCMOC.
e VYpPOBHM KOJIOTHYECKUX CBA3EH 4eIoBeKa (MHyCTpUaIbHbIHM, IPYIIOBOH, I100aIbHbIIH).
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IMPAKTUYECKOE 3AHATHE Ne3

Tema: Knerounslii nuki. PasMHOKeHHe Ha opraHu3MeHHOM ypoBHE. CrocoObl 0eCIiosioro M moJioBOTO
Pa3MHOXKEHHUS

ean 3ansTHs:

1) U3y4nTh AMHAMUKY MTOBEICHHS XPOMOCOM B IPOIIECCE MUTO3A.

2) VYSACHHUTH OMOJIOTHYECKYIO CYIIHOCTD U MPEHUMYIIECTBA ITOJIOBOI'O Pa3MHOKEHHUS HaJl OECIIONBIM.

3) BoisBuUTH (hakTOphI BHEIIHEW M BHYTPEHHEH CPE/Ibl, BIUSIOIIUE HA CKOPOCTh U XapaKTep MUTO3a.

YueOHast KapTa 3aHATHSA:
Bonpocs! 1JIsl NOATOTOBKH 1O TeMe:

MuTOTHYECKUH TTUKI U KU3HEHHBIA ITUKI KIETKH, UX cooTHomieHue. Murtepdasa (mepuoasr wH-
tepdasbl u ocHOBHBIE Mpouecchl). [lepuon GO. [Ipumeps! KIETOK ¢ pa3HONH BEpPOATHOCTHIO Jielie-
HUSL.

XapakTepucTuka COOBITHIA, MPOTEKAIOIIUX BO BpeMsi MUTO3a. bruonornueckoe 3HaueHne MUTO3A.
Kierounas teopus.

XpoMocoMa — opma CTPYKTYpHO-(DYHKIMOHAIBHON OpraHu3alMyd HACJEeICTBEHHOTO MaTepuala
(xuMuyeckuil cocras, cTpoeHue, Mmopdosorus xpomocom). [loHsaTHe 0 TeTepoxpoMaTHHE U DyX-
pomatuHe. HykieocoMHas MOAEIb CTPOCHUS XPOMOCOM.

Perynsmus kiaeTo4HOro uKia (LMKIUHBL, TUKINH-3aBUCUMbIE KMHA3bl, CBEPOYHBIC TOUKH).
Pa3mHOXeHMe — yHUBEpcalbHOE CBOMCTBO, OOeCHedMBarollee MaTepUaTbHYIO HEMPEPHIBHOCTH
YKUBOTO.

®opMbl pa3MHOXKEHHS: a) Oecrionoe; 0) mosoBoe. CpaBHUTEIbHAS XapAKTEPUCTHUKA.

Crioco0b1 OecTIoNnoro pa3MHOKEHHS y OJTHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX OPTaHU3MOB.
[Taprenorenes. Bapuantel napreHorenesa. ' mnorenes. Anjaporeses. PacpocTpaHeHHOCTb B IIpH-
pozne.

[uTomornyeckue MexaHU3MBbI MTOJIOBOTO PAa3MHOXKEHUs: Mei03 Kak mporecc (opMUPOBAHUS Tall-
JIOUJIHBIX KJeToK. Pa3bl Melio3a, XapaKTepUCTHKa OCHOBHBIX MPOIIECCOB. 3HaueHue Meiosa. OT-
YUl MEH03a OT MUTO3a.

3aoanun 013 yuedOHO-UCC1€008ameNbCKOU PAdOmMbl 00YUAIOUUXCA '

3ananue 1. U3yuyenne kapuoKHHe3a B KJIETKaX KOpeIKa JyKa.

PaccmoTpeTh Ha 60MIBIIIOM YBEIMUEHUHM MUKpOCKOMNa npenapart “KapuokuHes B KjeTkax KOpeIka Jyka’.
Haiitn 30Hy HHTEHCHBHOTO JI€JICHUS KIETOK, OMICATh BCE CTaIUM MUTO3a U 3apPHCOBATH:

A) k1emka ¢ unmepghaze (knetka ¢ 4eTKO 000COOIECHHBIM SIIPOM C OTHHM HJIHM JABYMS SAPBIIIKAMH, C

CUJIBHO OKpAIIIEHHBIMU 3€pHAMU XPOMATHHA).
OTMETHUTE:

1. aapo;

2. IMTOILIA3MY.
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b) knemka 6 nozouei npogpasze (xiaerka c HAOYXIIUM SIPOM, TIOSBIISICTCS HUTEBUIHAS CTPYKTYpa XpOMO-

COM, CBEpHYTHIX B KIyOok. K KoHITy mpodassl siaepHas MeMOpaHa pacTBOPSETCS, U KIyOOK XpOMOCOM
OKa3bIBACTCS B IIUTOILIIA3ME).

OTtMeTuTsh:
1. xpomocomsl

B) knemka 6 memaghaze viiu Ha cTagun «MaTEPUHCKON 3BE3/bI» (KJIETKA, HA YKBATOPE KOTOPOM pacmo-
JIararoTCs XPOMOCOMBI, COCTOSIINE U3 2-X XpoMaTua — MeTada3Has IIaCTHHKA).

OTMETUTD:

1. pacnoJioxkeHHe XPOMOCOM 10 IKBATOPY KJIETKH;

2. UUTOMIA3MY.

I') knemka 6 anaghaze (knetka, B KOTOPOi XpoMaTHABI (IOYEPHUE XPOMOCOMBI) PACXOASTCS K MOTIOCaM,
OHHM UMEIOT BHJI IMUJICK (IIEHTPOMEPHI K IMOJIFOCaM, a TUICYH K SKBATOPY), HAIMPABJIICHHBIX Ha MOJOCA
KIIETKH).

OTMETUTD:

1. pacxo:kaeHHe XPOMOCOM K MOJOCTH KJIETKH;
2. UUTOMJIA3MY.
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1) k1emka 6 menoghaze (KneTka, Ha MOTOCAX KOTOPOU JTOYEPHHE XPOMOCOMBI COOMPAIOTCS B BUIE KITyO-
KOB (paHHAA Tesodasza), BOKPYT XpOMOCOM Ha TMOII0CAaX 00pa3yroTes sAepHble 000T0UKH).

OTMETHUTB:

1. noyepHHe KJIETKH;

2. sApa 10YepPHHUX KJIETOK;

3. muTomaazMy.

3ananue 2. U3yyeHne MUTOTHYECKOTO /IeJIeHUs B KJI€TKAaX 3apOAbIIIa ACKAPU/BI.

PaccmoTpeTh Ha OOJIBIIOM YBEIHUSHHH MUKPOCKOMA “MHTO3 B KJIETKAX 3apO/IbIIIa aCKapuIbl .
3apucoBaTh HECKOJBKO SHUII C 3apPOJBIIIAMU aCKAPHUbI, KIETKH KOTOPBIX HAXOMATCS Ha Pa3HBIX CTAJHUAX
JTPOOIICHUS.

OTMeTuTh:

1. ckopuaynoByio 000/104KY;

2. OaacTomepbl;

3. XpOMOCOMBI.

Cnenath BbIBOJ O (ha3e MUTO3a B 3apMCOBaHHBIX Bamu Giacromepax:

3ananue 3. U3yuyeHne MUKPOCKONMUYECKOT0 CTPOEHHSI CEMEHHUKA KPBICHI.

PaccmoTpeTh Ha 0OJIBIIOM YBETHMUEHHH MHUKpOCKoIma npenapat «llomepeuHslii cpe3 ceMeHHHUKA KPBICHD».
3apucoBaTh CTPOCHHE CEMEHHOI'O KaHaNblla, OTMETUB Ha PUCYHKE:

1. cmepmaTtoroHum (Kpyrible KJIETKH C TEMHBIMH SIJJpaMH, PAaCIOJOKEHHbIE B OCHOBAHWU CTEHKU Ka-
HaJbIIEB);

2. cnepMarouuTsl 1-0ro u 2-oro mopsiAKoB (pacroyiokeHbl OJMKe K MPOCBETY KaHalblia, 001aJatoT
OoJiee CBETIIBIMU, KPYITHBIMHU SIAPAMH U UMEIOT 00Jjiee KpYITHbIE pa3Mephl);

3. cmepMaTo30Mabl (MMEIOT BUJ] TOHKUX HUTEH, PACIIOIOKEHHBIX B TPOCBETE KAaHAIIBIIA).
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3ananue 4. U3yyeHne MUKPOCKONUYECKOI0 CTPOCHHUS AMYHUKA MJIEKONMTAIOLIEro.

PaccmoTtpeTs Ha MajioM yBeIMYEHUH MUKPOCKONa MUKpompenapaT «Cpe3 suyHUKa MIEKOIIUTAIOIETO.
3apucoBaTh 3penblil PoITNKYI — epaaghos ny3sipex, OTMETHUB:

1. crenky doaaukyJa;

2. m0J0CTh (POTUKYJIA;

3. siiilleHOCHBII OYropok (BBICTYII, 00pa30BaHHbBIN (HOJUTHKYISIPHBIMU KIETKAMU);

4. oonut 2-oro mopsiika (pacrooKeHHbII BHYTPHU SHIIEHOCHOTO Oyropka).

Bomnpockl o TeMe 1)1 CAMOCTOSITEILHOTO U3yYeHHs 00YYAKOIMMHUCS .

o Krnerounas Teopust kKak J0Ka3aTeIbCTBO €AMHCTBA YKUBOTO.

o Tunsl KJIETOYHONH OpraHU3alMU MPO- U DYKAPUOTHUYECKUX KJIEeTOK. [loTok nHpopmammm, sHeprun
Y BEILECTBA B KJIETKE. 3AKOHOMEPHOCTH CYILIECTBOBAHMS KJIETKA BO BPEMEHH.

e AMHTO3, ero 0COOCHHOCTH. DHIOMHUTO3. IlomuTeHus.

e buosnoruyeckoe 3HaYCHUE MUTO3a U aMUTO3a.

e TlomoBoii mpoliecc Kak MEXaHU3M OOMEHa HACJIeICTBEHHOM MH(pOpMaIlHeil BHYTPH BUIA.



