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BBEJEHMUE.

O6masi 6mosorust (OT Tped. BiOS — KWM3HH W l0gos — Hayka) HM3ydaeT OCHOBHBIC
3aKOHOMCPHOCTH  JKU3HCHHBIX HBHGHHﬁ, MNPOTCKAKOIIMUX Ha PA3JIMYHBIX  YPOBHIAX
opranuzalu >kuBoro. llpeamerom ee wu3y4deHHs SBISIOTCS JKUBBIE OpPraHU3MBI, HX
CTpoeHue, (pyHKIMH, pa3BUTHE, B3AMMOOTHOILIICHUE CO CPEIOH U IPOUCXOXKACHHUE.

buonorust — onHa M3 cambIX CIIOKHBIX €CTECTBEHHBIX HayK. CIOXHOCTh JHOOOU
OMOJIOTUYECKOW CHCTEMBI, CIIOCOOHONH K CaMOCTOSITEIbHOMY CYIIECTBOBAHHIO, HAMHOTO
MIPEBOCXO/IUT CIOXKHOCTh OOBEKTOB HEXKUBOW MPUPOABI MIIM TEXHUYECKUX YCTPONCTB.

JIroOo¥ crenuanaucT — UCClIeoBaTellb PACTUTEILHOTO U KUBOTHOTO MHpa — BCErJa He
TOJBKO OOTAHMK, 300JI0I, HO M 3KOJIOI, IOCKOJIbKY HEBO3MOXKHO H3ydaTb TOT WJIM HHOMN
OpraHu3M B OTPBIBE OT €r0 MECTOOOUTAHHUSI.

Kypc Ouomornm B TOArOTOBKE CIEHMANIMCTa —  3aHUMaeT ocoboe wmecro. Ero
MpeHa3HaYeHHe 3aKI04aeTcsi B GOPMUPOBAHUHU 1IEIOCTHOTO BOCIPHUATHS OHMOJIOTHYECKOM
HAayKH, ITIOHUMAaHUA €€ MCCTa B CUCTCMC (bYH[[aMeHTaJILHBIX W NPUKIAJHBIX JUCHUILINH,
BocHpuiTUS AUQPPEpEeHInaIbHbIX aClEeKTOB JKUBBIX OOBEKTOB C TOYKH 3pEHUs
HG6I/IOJIOFI/I‘IGCKI/IX JUCHUIIINH, YCTaHOBJICHHIO CBs3EH MCKOY TEMATUYCCKUMU
HanpaBlIEeHUSIMU OHUOJIOTUH, OOTAaHUKE, 300JIOTUM, AaHATOMUU W (U3HOJIOTHM 4YeJIOBEKa
U3ydaeMbIMM B TeMaruueckux Kypcax. Kypc 3akiaaplBaeT LEJIOCTHOE BOCIPUSATHE
HEKOTOPBIX KJIIOUEBBIX TEM U MOHATUN Kak OMOIOTMYECKOM, TaK U IKOJIOTUYECKOM Hayk,
3aHUMArOIIX BaXXHOC MCCTO B PAAC TEMATHYCCKUX JUCHUILIINH.

[IpakTukyM mnpeaHasHayeH Uid HMCIONb30BAaHUS BO BpeMs JIaODOpaTOpHBIX padoT, a
TaKKe JJI1 CAMOCTOSITENIbHOM paboThl JoMa.

CrTyneHThl ~ O3HAaKOMSTCS  CO  CTPOGHHEM  MHKPOCKOIIOB M TEXHUKOU
MHUKPOCKOIIMPOBAHMSI, CTpPOCHHEM, (YHKIMOHMPOBAHHUEM M  JCICHHEM  KJICTKH,
pa3MHOXKEHHEM  OpPraHM3MOB W OHTOTE€HE30M; OCHOBHBIMH  3aKOHOMEPHOCTSIMHU
HaCJICOOBAaHUS IIPU3HAKOB Ha OPraHU3MCHHOM, KICTOYHOM W MOJICKYJISAPHOM YPOBHIX,
KOHIICTIUAMU TIPOUCXOKIICHUST M PA3BUTHS IKUBOM MPHUPOIBI, XapaKTEPUCTHKAMHU
KPUTEPUEB BUJIOB U MOMYIISALUN.

B kaxmoif U3 TeM OTIEeNbHO BBIIEICHBI LENH 3aHATHS, COepKaHue, 000pyIoBaHUEe U
MOCJIEI0BATENBHOCTD ICMCTBHI BO BpEMS 3aHITHH.

[Ipennararorcs mpuMEpHbIE TECTOBBIEC 33a/IaHUSI U CUTYallMOHHBIE 3a/1a4M ISl KOHTPOJIS
YCBOEHMSI MaTepuaa.

[Tomemensl 3amauyu MO TEHETUKE Pa3HBIX YPOBHEH CIOKHOCTH, JAaHBI MOAPOOHBIE
MOACHCHUS K PCIICHUIO TUIIOBBIX BAPUAHTOB TAKUX 3aJ1a4.

Conmepxxutrcs MHOTO TaOmMI] [UIsl  3aloOIHEHUS BO BpeMs 3aHATHH W A
CaMOCTOSITENIbHOM pabOThI J0OMa B LIEISX UTOIOBOIO KOHTPOJISl 3HAHUM.



JIABOPATOPHAS PABOTA Nel

TEMA:
Yempoiicmeo ceemosvix muxkpockonog u npasuna pabomoi ¢ HUMU.

Iens 3anamus. OCBOUTH TEXHUKY PaOOTHI CO CBETOBBIM MUKPOCKOIIOM.

Oobopyoosanue. MUKPOCKOIIBI, UMMEPCUOHHOE MAcJO, MOCTOSHHBIE MHUKpOIIpenaparsl
KJICTKH TUICHKH JTYKa, TAOJIHIIBI CXeMbI YCTPOWCTBA MUKPOCKOIIOB.

Xo00 pabomeot.

PaccmoTpuTe OCHOBHBIE YaCTH MUKPOCKOIIA.

Haitnute Ha MHKpPOCKOIE 3JIEMEHTHl MEXaHMYECKOW YacTM — OCHOBAaHME, IITATHB,
TyOycoaepKarenb, MPEeIMETHBIA CTOJIUK, TYOyC, pEBOJIbBEp, MaKpo — M MHKPOMETPUYECKHE
BHUHTBHL.

[raTuB 3akperjeH Ha MAaCCHUBHOM IIOJKOBOOOPA3HOM OCHOBaHUH, KOTOPOE MPUIIAET
MHUKPOCKOIY YCTOMYUBOCTD.

OT mratuBa BBEPX OTXOJUT MU30THYTHIN TyOycoaepkKareib, K HEMy MPUKPEIUIEH PEBOJIbBEP
u TyOyC.

B ocHoBanumu TyOycopepxkarens HaXOOUTCS MakpoMeTpuueckuil BUHT. C €ro momoribro
MOYKHO TOJHSATh WJIH OIYCTUTh TYOyC ISl MPUOTU3UTEIHHOW HACTPOKK mpubopa Ha (OKYC.
MaxkpoMeTpHruecKkuii BUHT UCIIONB3YeTCs IS U3YYeHHsI 00beKTa IPU MajoM YBEIMYEHHUU.

[IpeameTHBIN CTOJIMK YKpPEIUIEH Ha IITaTUBE M MUMEET OKPYIJIoe oTBepcThe B LieHTpe. Ha
HEro MOMEIIAI0T pacCMaTPUBAEMbIN OOBEKT, KOTOPBI U3y4alOT B MPOXO/SIIEM CBETE.

MukpoMeTpruuecKiil BUHT MOXHO BpalllaTh TOJBKO Ha I0Jl — 00opoTa B 00e cTopoHbl. OH
UCIIONIB3yeTCsl B paboTe ¢ OONBIIKUM YBETUYCHUEM ISl TOUHOM HACTPONKU mpudopa.

OnTHYeCcKyIo 4aCcTh MUKPOCKOIIA COCTABIISIOT OKY/SIPhI U OOBEKTHUBBI.

Oxynsip HaxOaUTCS B BepXHel yactu TyOyca u oOpaieH k ma3y. OH mpencrasiser co0oit
CUCTEMY JIMH3 B METAJUTHYECKOM KOPITYCE IUIUHAPUICCKON (POPMBL.

OOBeKTUBBI HAXOATCS B THE3/IaX peBOJibBepa. PeBonbBep HAXOMUTCS C MPOTUBOMOIOKHON
CTOpPOHBI TyOyca.

DJIeMEeHTHI OCBETUTENBHON YaCTH MUKPOCKOIA — 3€pKajo, KOHIEHCOp U auadparma.

3epkanio HaXOAUTCS TOJ MPEAMETHBIM CTOJMKOM M 3aKperuieHo Ha mTaTuBe. Ero MoxHO
Bpailarh, U MOWMaB JIyd OT MCTOYHHKA CBETA, HANPABISATh HA UCCIEAYEeMbI O0BEKT. 3epKaio
MMeEEeT JBE MOBEPXHOCTH — BOTHYTYIO M IIOCKYIO. BOTHYTasi MOBEPXHOCTh MCIOIB3YETCS MPHU
HCKYCCTBEHHOM OCBELIEHUHU.

Mexnay 3epKajioM B PEIMETHBIM CTOJIMKOM UMEETCs] KOHACHCOP. OH COCTOUT U3 CUCTEMBI
JIMH3, KOTOpasi HallpaBJIsIeT My4yOK CBETa, OTOpPAchIBAEMBIN 3€pKajioM, Ha UCCIIETyeMbIil MpeaMeET.

Ha xongencope Haxoautcs auadparma (YEpHBIA SI3bIYOK), COCTOSAIIAS W3 IUJIACTHH,
pacrnonokeHHbIX 1o kpyry. Cama nuadparma He BUAHA, TaK KaKk BMOHTHPOBAHA B CHCTEMY
KOH/JIEHCOpa.

3ATAHUE:

- PaccmoTpuTe MuKpompenaparsl KJIETKH IJICHKH JTyKa MPH OOJIbIIOM YBETHUEHHUH.

- JIng u3y4eHus o4yeHb TOHKHX JIeTajieil U CTPYKTYp 00BbEKTa UCTIONb3yHTe UMMEPCHOHHBIN
O0OBEKTUB.

- KanHuTe Ha NOKPOBHOE CTEKJIO UMMEPCUOHHOE MACIIO.

- 3apucyiiTe yBUIEHHbIE KJIETKU B aJIbOOM.

- Ilporpute 00BEKTUB TPSIMOYKOI, MPUBEAUTE MUKPOCKON B HEpabouee COCTOSTHUE.

- [IocTaBbTE MUKPOCKOII HA MECTO.

Ilepeuens 6onpocoe 01 3aKpenieHus memol:
Tecmoewie 3a0anus:



1. Okynsipbl BCTABJICHBI: I') MaKpOBHHT

a) B PEBOJIbBED 1) 3epKajo
06) TyOyc 5. Jwmadparma HaxOgUTCS:
B) KOHJIEHCOD a) Ha KOHJIEHCOpE
r) nuadparmy 0) TyOyce
J1) MakpOBHHT B) OKYyJsipe
2. OcBerHuTenpHasi 4YacTh MHKPOCKOMA 6. 3epkaio 3aKperuieHo Ha:
MPEACTABIICHA: a) IITaTuBE
a) TyoycoMm 0) MakpOBUHTE
0) KOHJCHCOPOM 7. OOBEKTUBBI HAXOMATCS B :
B) 3€pKaJioM a) THe3Jlax peBoJbBepa
I') MakKpOBHHTOM 0) IpPEeIMETHOM CTOJIUKE
1) auadparmon B) TyOycomepikareie
3. Ontuyeckas 4acTb  MHKPOCKOIA 8. PeBosbBEp MPUKPEILIEH K:
BKJTIOUAECT: a) MaKpOMETPHYECKHI BHHT
a) OKYJsIp 0) TyOycomepkareib
0) KOHIEHCOpP B) KOHJICHCOD
B) nuadparmy 9. Konaencop 3to:
r) OOBEKTHB a) CUCTEeMa JIMH3
1) 3epKajio 0) myd4ok cBera
4. K MexaHH4ecKoM 4acTH MHKpPOCKONa 10. Mukpomerpuyeckuit BUHT
OTHOCHIT: UCIIONIB3yeTcs B paboTe C:
a) TyOyc a) MaJIbIM yYBEITUYCHUEM
0) muadparmy 0) GosbLIUM yBETHYEHHUEM
B) PEBOJIbBEP B) HE UCTIOJIB3YETCS

JIABOPATOPHAS PABOTA Ne2
TEMA:
Bonokna eamul u nyssipvku 6030yxa
NnOO MUKPOCKONOM.

Ilen» 3anamusa. OCBOUTh TEXHUKY IPUTOTOBJICHUS] BDEMEHHBIX IIPENAPATOB.

Obopyoosanue. MUKpOCKOIIbI, IMMEPCUOHHOE MAacClO, IOCTOSHHBIE MHUKPOIPENapaThl
KJIETKH TJICHKH JIyKa, TaOJIHIIbI CXeMbI YCTPOCTBa MUKPOCKOIIOB, yaliku [leTpu, npeameTHbie u
IMOKPOBHBIC CTCKJIA, ITUIICTKHU, YallIKH C BO)IOI\/'I, HOXXHUIIBI.

Xo0 pabomebi.

Bo3pMuTe M3 yamku HeTpI/I IIMHIIETOM HECKOJIBKO BOJIOKOH BAaThI.

[Tonmoxkure MX Ha MPEAMETHOE CTEKIIO, KaTHUTE | — 2 Karum BOAbl U HAKPOMTE MOKPOBHBIM
CTEKJIOM.

PaccmoTpuTe BpeMeHHBIN mpemapar cHadyaja OpH MajoM, a 3areM MpH OOJbIIOM
YBCIUYCHUH.

OOparuTe BHMMaHHE, YTO KpOME BOJOKOH BaThl Ha Ipernapare MOTYT OBbITh BHJIHBI
00pa3oBaHMs OKPYIIION WM HEMPABUIHLHOU (DOPMBI, UMEIOIINE OY€Hb YETKUE TEMHBIC KOHTYPBHI.
OTO My3bIPbKHU BO3yXa.

3apucyiite B aJJbOOM HECKOJIBKO BOJIOKOH BaThl U My3bIPEK BO3yXa IIPU MajOM U OOJIBIIOM
yBenuueHun. Ha pucynke o6o3HaubTe: 1) BOJIOKHA BaThl; 2) My3bIPEK BO3AYyXa.

3aoanus 0ns camonoo2omoexu.
3anoaHuTe TAOIHUITY.
OCHOBHBIE METO/IBI MHKPOCKOTTHPOBAHHS

BOHpOC CaertoBas MHKPOCKOIIUSA BHGKTPOHHaSI MHKPOCKOITUA




Yro uzyqaer

HasBanwue mpubopa

Ha uem ocHoBaH MeToz
MaxkcuMallbHOE YBETUYEHNE

ITone 3penus

JIABOPATOPHAS PABOTA Ne3
TEMA:
Ypoenu opzanuzayuu sncusvix cucmem.
Ilenv 3anamusa. VI3yduTh YpOBHU OpraHU3alMM >KUBBIX CUCTEM. OCBOUTH OCHOBHBIE
3aKOHOMEPHOCTHU HAClIeZIOBaHUS IPU3HAKOB HA PA3IMYHBIX YPOBHSI.

Obopyooseanue. Y4ueOHUK, aTbOOM, CXEMBI U IJIAKaTHI.

Xo0 pabomot.

O0mas OmoJsiorusi (OT Trped. BiOS — XU3Hb U logos — Hayka) H3y4aeT OCHOBHbIE
3aKOHOMEPHOCTH JKU3HEHHBIX SBJICHUH, MPOTEKAIOIIMX Ha Pa3jMYHbIX YPOBHAX OpraHU3aluU
xuBoro. IlpeameroM ee w3ydeHUs SBISIOTCS JKUBBIE OPraHU3MBI, MX CTpOCHHE, (PyHKIHH,
pa3BUTHE, B3aHMOOTHOILIEHUE CO CPEAON U MPOUCXOKACHHUE.

Briensiror cienyronye ypoBHIA OpraHU3auH OMOIOTUYECKIX CHCTEM:

- MOJIEKYIIIPHO-T€HETUYE CKUI

- CyOKJICTOYHBIN

- KJICTOYHBIN

- TKQHEBBIN

- OpraHU3MEHHBII

- HOIYJIALIMOHHO-BUIOBOU

- buocgepHo-OMOTreOIIeHOTUYECKUH.

Ha wmonexynspno-eenemuueckom ypoeue W3y4aroT OWOXUMHUYECKHE W TEHETUYECKHE
IpoIlecChl, MPOTEKAIoIIMe B JKMBBIX CHCTEMaX, B TOM YHCJIE XpaHEHHE, H3MEHEHUEe U
peanm3anuio TeHETHYECKOH MH(OPMAINH;, Ha CYOKIemOYHOM Ypo6He — CTPOCHHE M (QYHKITUH
KOMITOHEHTOB KJIETKH: Si7jpa, MEMOpaH, OpPraHOWJOB U BKJIIOUECHUUN; HA KIEMOYHOM YpOBHe —
CTPOCHHE W JKU3HEAEATEIBHOCTh KJIETOK, MX CIICIHUAIN3AIUI0 B XOAE Pa3BUTHS, MEXaHH3MBI
JIEJICHUs KJIETOK; Ha MKAHe8oM YpoeHe — CTpOoeHHe U (YHKIMHM TKaHeW U 0Opa3oBaHHBIX WMU
OpraHOB; HA Op2aHU3MEHHOM YPOGHe — OCOOCHHOCTH CTPOEHUS QYHKIMI OTAETHHBIX 0co0ei; Ha
NONYIAYUOHHO-8UO0B0M YPOGHe — B3AUMOOTHOIICHHS MEXIYy MOMYIALIUSIMH, BXOASIIMMHU B
COCTaB OMOTEOIICHO30B, M OKpYXKaIOIIeW HX Cpenoi; Ha OuocgepHno-ouoeoyeHomuyeckom
Ypo6He — KpYrOBOPOT BEIIECTB M YHEPTUHU, O0YCIOBIEHHBIN KU3HEIEATEIbHOCTHIO OPraHU3MOB.
TonabKO HpU KOMIUIEKCHOM H3YYEHHUH SIBICHUH >KM3HM Ha BCEX YPOBHSAX MOXKHO HOJYYHUTh
LEJIOCTHOE Tpe/icTaBlIeHne 00 0co0oit Ononornyeckoit opme IBHKEHUS MaTEpPHH.

[To coBpeMeHHBIM MpPEACTABICHUSAM, CYOCTPATOM >KM3HM SBIISIETCS KOMIUIEKC CIIOXHBIX
OMOTIOIMMEPOB — OEJTKOB M HYKJICHHOBBIX KHCIIOT, 3 KM3Hb €CTh MX COBMeCTHasi (PyHKIHSI.
KuzHp cymecTByeT B BHAE OTKPBITBIX CHUCTEM, KOTOpbIE HEMpPEPhIBHO OOMEHHBAIOTCS C
OKpYXaIOIIel Cpeioi BENIeCTBOM, SHEpruei U HHGOPMAaIIHEH.

@OyHAAMEHTATbHBIMU CBOHCTBAMM KHBOIO SIBISIOTCS: CAMOOOHOSIEHUe, CBI3aHHOE C
MIOTOKOM BEIECTBA M DHEPIHHU; CAMOBOCHpOU3sedeHue, O00ECIIeUnBaloIiee MPEeeMCTBEHHOCTh
MEXIy TIOKOJICHUSIMH KJIETOK W OpPraHM3MOB, CBS3aHHOE C TIOTOKOM HH(pOpManuu;
camopezynayus, Oasupyromascs Ha TOTOKAaX  BEHIECTB, DJHEPrUU W  HH(DOpMAIHH.




OyHIaMEeHTalIbHbIE CBOMCTBA KUBOTO O0YCJIAaBIMBAIOT OCHOBHbIE NMPHU3HAKHU KU3HH — OOMEH
sewecme U dHepeUul, pazopas#cumMocmyv, penpooyKYuro, HACIe0CME8EHHOCMb, USMEHYUBOCD,
UHOUBUOYATILHOE U UCMOpUYEcKoe pa3sumue, OUCKPEMHOCIb U YelOCMHOCHb, 20Me0CMAs.

3A/IAHHUE :

3aKOHCIIEKTUPYHUTE TEKCT.
[Tonb3ysch TEKCTOM, JEKIUSIMH U JTOTIOIHUTEIBHON JINTEPATYPOH, 3aII0JIHITE TaOIHILY.

YpoBeHb opranu3anuu [Tpenmer uzyyenus

Buocdepnsrii
buonenornueckuii
[TonmymaumoHHbII
Opranu3MeHHbIN
Opransbii
TkaHeBbIi

Knerounsiii

MouteKynsapHbII

JIABOPATOPHASI PABOTA Ne4
TEMA:
JykapuoTHyecKas KJIeTKa.

Ilenv 3anamua: BpISIBUTH CTPYKTYpHbIE W (YHKIMOHAIbHbIE OCOOEHHOCTH KIETKH —
DIIEMEHTAapHON €QUHMIIBI BCETO JXMBOTO HAa HalleW IUIaHeTe. YMETh HaXOAUThb OCHOBHBIE
KOMITOHEHTBI KJIETKH 10J1 CBETOBBIM MUKPOCKOIIOM.

Oobopyoosanue. Tabmuibl CTPOEHUST PACTUTEIBHBIX, )KUBOTHBIX U OAKTEPUAIbHBIX KIIETOK,
CXeMa CTPOEHHS 3YKapHOTHIECKOH KJIeTKH, yamku [letpu, Boaa, 1yk, kapTodenb, MpeIMeTHbIE U
MTOKPOBHBIC CTEKJIA.

Xo00 pabomeot.

LuTosorus — (cytos — kierka u logos — Hayka) — HayKa, U3y4arolas CTpPOCHHUE, XUMHUECKUI
COCTaB M (PYHKIIUH KIIETOK, U3 Pa3MHOXXCHHE, Pa3BUTHE U B3aUMOACHWCTBHE B MHOTOKJIETOYHOM
opranusMme. TakuMm o0pa3oM, MpeAMET LUTOIOTUU COCTABISAIOT KaK OJHOKJIETOUHbIE OpraHU3MbI
(OakTepuu, TpocCTelIIMe, MHOTHE BOIOPOCIM W TPUOBI), TaK M KJIETKH MHOTOKJIETOYHBIX
(pacTeHuii, KUBOTHBIX, TPHOOB).

OCHOBHBIMH 3a1a4aMU [IUTOJIOTHHU SBIISTIOTCS: JajbHEWIee N3ydeHne CTPOSHHS U (DyHKIINU
KJIETOK M HMX KOMIIOHEHTOB (MeMOpaH, OpraHOMJIOB, BKJIIOYEHUH, sJpa), UX XHUMHYECKOrO
COCTaBa, B3aMMOOTHOIIIEHUH MEX/Ty KJIETKaMHU MHOTOKJIETOYHOTO OpTaHU3Ma, JIEIIEHUS KIETOK U
BO3MO)KHOCTH UX MPUCIIOCOOTIECHUS K M3MEHEHUSAM YCIIOBHH OKpYKaroIiel cpebl.

Jns  pemieHWss TEPEYUCICHHBIX 3alad B [UTOJOTHM TPUMEHSIOT pa3jHMdHbIe METOJBI
UCCIICIOBaHMUA.
Knerku mieHku Jjyka.

Otnenute MSCUCTYIO YEHIYWKY JyKOBUIBL. CHUMHUTE C €€ BHYTPEHHEW CTOPOHBI TOHKYIO
wieHKy. OTpexbTe KyCO4eK IUIEHKH, ITOJIOKUTE €T0 Ha MPEAMETHOE CTEKIIO, KalmHUTe 1 — 2 karm




pacTBopa Hoaa U HaKpOWTE MOKPOBHBIM CTEKJIOM.

Paccmorpure mpemapar npu  MajaoM  yBelIMYeHHMH. Halgure  BBITAHYTBIE, IIOYTH
IpsIMOYyTOobHBIE KJIeTKH. OOpaTtuTe BHUMAaHME, YTO siipa OKPAIIMBAIOTCS MOIOM B JKENTO —
KOPUYHEBBIA I[BET W PACIOJIAraroTcs Mo nepudepuu, Tak Kak B LEHTPE KIETKU HaXOAATCS
KpYIIHbIE BaKyOJIU.

Paccmotpute mpemapar npu OomnbiioM yBennyeHWd. Haiiiute OCHOBHBIE KOMITOHEHTHI
KJIETKA — TOJICTYIO JBYXKOHTYPHYIO OOOJIOUKY, 3€pHUCTYI0 IUTOIIa3My U siapo ¢ 1 — 2
saapelkamMu. bonee cBeTiible, HE3EPHUCTHIE MATHA MPEACTABISIOT COO0I BaKyOIIH.

3apucyiite B anpbooM 1 — 2 knetku. Ha pucyHnke o6o3HaupTe: 000709KY, IUTOILIA3MY, SIPO,
BaKyOJIU.

Kuerkn kiayOHs kaprogens.

[IpuroToBbTe BpeMeHHBIH mpemapar. s 3Toro cienaiite COckoO WM TOHKHHA Cpe3 ¢
IIOBEPXHOCTHU Kycka Ki1yOHs kapTodens. Ha npeaMeTHoe CTEKI0 IOMECTUTE Cpe3 U KanHuTe 1 —
2 xany Bozbl. HakpoliTe HOKpOBHBIM CTEKIIOM.

Paccmorpute mnpemapar mnpu MaioM M OosblioM yBennmdeHuu. Haiiaure KpynHble
MHOTOYTOJIbHBIE TMPO3padHbIe KIETKH C TOHKMMH JBYXKOHTYPHBIMH 00OJOYKaMHu. B kieTkax
HalluTe KpaxmajbHblEe 3€pHA. DTO BKIIIOYEHHUS TPOPHUECKOro (MUTATEIbHOr0) HA3HAYCHMS.
OOparute BHMMaHUE, YTO 3€pHAa MOTYT OBbITh Pa3IMYHON BEJIWYUHBI C XOPOILIO 3aMETHOMN
ciorcrocTho. Kpaxmain HacnauBaercs mo Mepe oopasoBanus. [y moaTBep K IeHUSI XUMUUYECKOM
IPUPOJIbl BKIIIOYEHUHM Ha Kpail MOKPOBHOIO CTEKJIAa HAHECUTE KaIullo cjaaboro pactBopa iopja.
KpaxmasipHble 3epHa OKpalllMBalOTCSI B CHHHUH IBET, MX CIIOMCTOCTh CTaHOBUTCS Ooiee
3aMETHOM.

3apucyiite B ansbom 2 — 3 kietku. Ha pucynke o0o3HaubTe: 000JI0YKY, LIMTOILIA3MY,
KpaxMaJIbHbIE 3€pHA, CJIOU KpaxMaJa.

3AZJAHUE.

3arnonHuTe Ta0IHILY.
TuIbI KJIIETOK

Bonpoc DyKapuoTHYECKas KJIeTKa [TpokaproTnyeckas KieTka

Pa3mep knetku
Snpo
XpOMOCOMBI
Mewmb6pana
Pubocombr

Hepeuelib eonpocoe onsa 3aKpenjienusl memaol.

1. JIByxmeMOpaHHBIE OpraHesuIbl: 3. KommnoHeHTHI s1pa:
A. TM30COMBI A. »HAOIIa3MAaTHYECKas CETh
b. pubocomsl b. sanpsimko
B. mutoxonapun B. nmmzocomsl

I'. xyopomnnacTsl
4. B cunTeze Oenka NPUHUMAIOT

2. OnHomeMOpaHHBIE OPTaHEeIIbI: y4dacTue:
A. TM30COMBI A. KJIETOYHBIN HEHTP
b. mimacTuHYaTBIA KOMILIEKC b. mimacTuHYAaTHI KOMILIEKC

B. sapsimko B. puGocomsl




JIABOPATOPHAS PABOTA Ne5
TEMA:
JYKapHOTHYECKAN KJIeTKA ()KHUBOTHASl M PACTUTEJIbHAA KJIETKA).
IIpokapuoTnyeckas KJjeTka.

Ilenv 3anamusn: BBISBUTH CTPYKTYpHbIE W (PYHKIMOHAJIBHBIE OCOOCHHOCTH KIETKH —
3JIEMEHTAapHOW E€AVHHUIBI BCEr0 JKMBOIO HAa HAled IUIaHETe. YMETh HAaXOAUTh OCHOBHBIE
KOMITOHEHTBI KJIETKH 0] CBETOBBIM MUKPOCKOIIOM.

Obopyooeanue. Tabnuipl CTPOCHUSI PACTUTENBHBIX, )KUBOTHBIX U OaKT€pPHAIIbHBIX KJIETOK,
CXeMa CTPOEHUS 3YKAPUOTHYECKON U TPOKAPUOTUUECKON KIIETKH.

Xo00 pabomeot.

Kinerka — ocHoBHasi popma opraHusanum xkuBoid marepum. Kietka — 3T0 OCHOBHas
enuHMIa  JkuBOro. KieTka  cmocoOHA K =~ CaMOCOXPAaHEHUWIO,  CAMOPETYISIHH U
camoBocnpou3BefieHn0. OHa o0nagaer BCeMHU CBOMCTBAMU KHBOW CHUCTEMBI: pacTeT,
Pa3MHOXAETCsI, OCYIIECTBIIET OOMEH BEIIECTB M DHEPrUH, pearupyeT Ha BHEIIHUE
pa3apaxuTenu M crocoOHa K JBIKEHHIO. Hu onHa U3 ee COCTaBHBIX uacTel He obnamaer
COBOKYIMHOCTBIO 3TUX KauecTB. [[03TOMy KJIeTKa sIBJI€TCS HAUNMpOCTeiilel OnocucreMou —
3JIeMEeHTAPHOI eIUHULIEeH KU3HH.

B mpomecce KU3HEACITETLHOCTH pa3iuuHble (YHKIIMH KICTKH OCYIICCTBIISIOTCS €€
COCTaBHBIMU 4YacTAMHU — OOOJIOUKOM, opraHougamMu H siapoM. OpraHowabl MOTYT HUMETh
MeMOpaHy (MeMOpaHHBIE), @ MOTYT M HE UMETh e¢ (HeMeMOpaHHBIE).

Knerka Oaktepuii M cuHE3eJEHBIX BOAOpOCTeil He uMeeT odopmieHHOro sapa. Takue
OpraHU3Mbl HA3BIBAIOT Hpokapuomamu. CyliecTBa, KICTKA KOTOPBIX COAEPKAT siApa, YUCHbBIC
Ha3BaJIH IYKaAPUOMAMU.

3AJAHUE:

[

[TpounTarh 1 3aKOHCIIEKTUPOBATh BBILIEYKa3aHHBIN TeKCT. Caenarsh BBIBOL.

2. C noMoIiblo pUCYHKOB, BBIJJaHHBIX IIPENO/IaBaTeNIeM, paCCMOTPETh U 3apHCOBATh CXEMY
CTPOCHMS PACTUTEIBLHOMN U )KMBOTHOM KileTKH. [loanucars Bce OCHOBHBIE KOMIIOHEHTBI.

3. PaccmoTpers Bce opraHoujbl W BKIIIOUEHHS H300pa)K€HHbIE Ha pUCYHKe. B TeTpanu
Hanucarb, Kakue QYHKIUH BBIMOIHAET KaXKIbIH U3 HUX.

4. PaccMOTpeTb CXeMy CTPOEHUS MPOKApUOTUYECKON KJIETKH. 3aprCcOBaTh U MOANKCATh BCE

COCTaBHBIE YACTH.

JIABOPATOPHAS PABOTA Ne6
TEMA:
KAYECTBEHHBIE OT/IMYUA ’)KUBOT'O OT HEKHUBOI'O.
OBMEH BEHIECTB 1 DHEPI'MH. OCHOBBI BUOXUMUHN
N HACJIEACTBEHHOCTH KJIETKU. JEJIEHHUE KJIETKH

Lenv 3anamua. Jloka3aTh €AWHCTBO W pa3nuuus oOMeHa BemiecTB (MeTrabonu3ma)
pPaCTHTEIBHBIX M JKUBOTHBIX KIIETOK. HayuuThbcst onpenesath a3l MUTO3A.

Qobopyoosanue: TaOIUIBI, CXeMa MHTOTHYECKOTO ITMKJA KIIETKH, CX€Ma MHTO3a KJIETKH,
cXeMa paBHOMEPHOTO OMHAPHOTO JIPOOIICHHUS TPOKAPHUOTHIECKOM KIETKH.

Xo0 pabomeot.

OOMeH BemecTB M JCICHHE — OCHOBA JKHU3HEACITEIbHOCTH JIFOOOW KJIETKU. 3HAHUE
ocoOeHHOCTe OOMEHa BEIIEeCTB IO3BOJSET MOHATH MEXaHW3Mbl BO3HHKHOBEHHS MHOTHX
3aboneBanuii. Hapymienne neneHus MpuBOIUT K 3a00I€BaHUSAM WU THOEITH )KMBOTO OpraHu3Ma.



KN3HEHHBIA U MUTOTUYECKHWM IIUKJIBI KJIETKH.

ITo cxeme (pucl) m3yunrte >KU3HEHHBIN (Ha PUCYHKE IOKa3aH BHE KpPyra) U MUTOTHUYECKHM
(Ha puCyHKe MOKa3aH B Kpyre) HUKIIbI KIETKH.
3apucyiite cxemy B aab00M.

MHUTO3 B KJIIETKAX KOPEIIIKA JIYKA.

[Tpu moMoIu cxembl HaWUTE 30HY AeneHus. OOpaTuTe BHUMaHKUE, YTO KJIETKU B ATON 30HE
UMEIOT MOYTH KBaJpaTHYIO (QopMy, X SApa U LMUTOIUIa3Ma MHTEHCHBHO OKpAIIEHBbI B TEMHO-
CHUHUM, TTOYTH YEPHBIN I[BET (CM PUCYHOK 2).

W3yuure KIeTKu 370 30HbI. HaliuTe KiieTku B pa3HbIX (azax MUTOTHUECKOTO JICJICHUS.

Humepgpaza. SInpo B KIETKE OKPYTIIOE, C YSTKUMU IpaHullaMu. B Hem BUAHBI 1-2 saphimika.
XpoMaTHH B BH/JIE TNIBIOOK 3aMOJIHAET HYKJICOTIa3MY.

Ilpoghasa. SInpo 3aMeTHO YBETUUUBACTCS, SAPBIIIKA UCUE3AI0T. XPOMOCOMBI CIIUPATU3YIOTCS
(ckpyumBaroTcs), 00pa3ys KIyOOK W3 TOHKUX HHUTEH. SnmepHas oOonodyka He BHAHA. B koHIE
npoda3zbl OHA pa3pyIIaAETCs.

Memaghaza. XpoMOCOMBI JieKaT B HKBATOPUAIBHON IUIOCKOCTH, 00pa3ys MaTepUHCKYIO
3Be3/1y. B HEKOTOPHIX KJIETKax BHJHO, YTO XPOMOCOMBI COCTOSIT M3 JBYX Xpomaruz. OOparure
BHHUMaHUE, YTO Ha 3TOH CTaAMM XPOMOCOMBI MAaKCHUMAaJbHO CHUPATU30BaHbl M JIY4YIlle BCETO
BU/THBI.

Anagpaza. B kneTkax BUIHBI JBE 3BE3/bl, TAK KaK CECTPUHCKHE XPOMOCOMBI (XpOMAaTHUIbI)
MEPEeMEIIA0TCS K TOTI0caM. XPOMOCOMBI COCTOSIT U3 OJJHOM XPOMATHJIBI M HMEIOT BH/I IIMTAIBKA
— IIEHTPOMEPHI HAITPABIIECHBI K MOJIFOCAM, a TUIEYH PACXOASTCS MO YIIIOM IPYT K JIPYTY.

Tenoghaza. Y TONIOCOB KIETKH BUIHBI PHIXJIbIC
KITyOKU u3 YaCTUYHO JeCIUPaTN30BaAHHbBIX
OJHOXPOMATHAHBIX XPOMOCOM. B meHTpe KIeTOK
HauMHAeT (OpPMHUPOBATHCS  IMEPEropoyika, KoTopas
MOCTENICHHO JICIUT MATEePUHCKYI0 KIETKY Ha JIBE
JIOYEpHUE.

3apucyiiTe B albOOM 1O OJHOU KJIETKE B PA3TUUYHBIX
dazax muTo3a u B uHTEpdase.

Ha pucynke o6o3Hausre: uHTepdazy, mpodasy,
Mmetadasy, anadasy, Tenodasy, Sapo, IUTOIIIAZMY.

JIABOPATOPHAS PABOTA Ne7
TEMA:
IMPUHIMUIIBI PEHITEHU A
THUITIOBBIX 3A1AY.
Ilenw 3anamusn. HaydnTscs peliars 3a1a4y 110 TEHETUKE PAa3HBIX YPOBHEH CII0KHOCTH.

Obopyooeanue: TabnuIbl, aTHOOMBI.

Xo00 pabomeot.
21.]'[5[ YCIICHIHOTO PCHICHUSA THUIIOBBIX 3aJa4 Ha 3aKOHbI MeHJIeJ'IH HeO6XOJII/IMO YMETH
BBIMKCHIBATh TameThl. CleayeT MOMHHUTH, YTO M3 KAXKIOW Mapbl alIeIbHBIX T€HOB B TaMeTy
MOITaJaeT OOWH. ] OMO3HUTOTHI AIOT OAWH THII TaMET:

P AA P aabb P AAbbLCC



G A G ab G AbC
Oco0u TeTepo3UroTHHIE:
a) TI0 OIHOMY TIPU3HAKY JAIOT J[Ba THIIA TaMET:

P Aa P AaBB P  AabbCC
G A a G AB aB G AbC abc
0) 1Mo ABYM MpU3HAKAM JAIOT YEThIPE THUIIA TTIMET:

P AaBb

G AB Ab aB ab

P AaBbCC

G ABC AbC aBC abC

B) TI0 TPEM MPU3HAKAM JAI0T BOCEMb THUIIOB T'aMeT.

[Ipu BBIMUCHIBAaHWUU THOpUIA HEOOXOIMMO COOMIOAATh CIEAYIOMUNA TOPSAJOK: CHadvasa
BHIMMCHIBAIOT 4 THIMA TaMeT, KaKk y JAWTUOpUIA, YCIOBHO BPEMEHHO CUYHUTas OpraHUu3M
TOMO3HMTOTHBIM TI0 TPEThEH Mape ajuiesei:

P AaBbCc

G ABC AbC aBC abC

A 3zarem mensitorTeH C Ha € ¥ IOJY4YaroT €IIe YEThIPE TUIIA TAMET:

G ABc Abc aBc abc

3agaua.

VY yenoBeka reH Kapero 1BeTa JOMUHHUPYET HaJl TeHOM Tony0oil okpacku. Kakumu mo usery
OKaXKYTCS TJIa3a y IeTeH, €CIIM MaTh TeTePO3UTOTHAS Kaperiasas, a OTel] ToIy0orIa3blii?

YesoBue 3a1a4u He0OX0UMO OPOPMITATEH B BUJIC TAOJIUIIBL:

[Tpuznak I'en l'enotun
Kapwnii ner a3 B BB, Bb
T'onry6oli 11BeT 11a3 b bb

I'eHeTn4eckas 3anuch peHICHUA:

P Bb x bb
G B b b
F Bb bb

['eTepo3uroTHeli OpraHu3M JaeT JABa THIA raMeT, TOMO3UTOTHBIH — OfuH. B pe3synbrare
TaKoro Opaka BEpOSITHOCTh POXKJEHHUS JETeH ¢ KapuMH T7a3aMu M TOXyObiMH Tazamu 1:1 (mo
50%).

OTBeT: paBHas BEPOATHOCTh POXKICHUS Kapera3blX U roayoorasbix aetei (mo 50%).

3AJIAHHUE:

Pemts 3amauy.

3agaua 1.

KpacHast okpacka IIBETKOB Yy HOYHOW KPacaBHUIIbI OINPEIENSETCS JOMHHAHTHBIM T€HOM A,
Oernast — peLleCCUBHBIM I'eHOM a. [eTepo3urorsl Aa HMMEIOT pO30BbI€ IIBETKH (IIPOMEXYTOUHOE
HacnenoBanue). CKpelIeHbl [Ba PAaCTEHHUs C PO30BBIMH IBeTKamH. Kakoil reHoTun u (GpeHoTUn
Oynyt umets rudpusl F ?

YcioBue 3a1a4u HEOOX0TUMO O(OPMIISITH B BUJIEC TAOJIHUIIBL:

ITpusHax I'en I'enoTun

Kpachsbie nieTku

Po30BEIE IBETKH

benwie mBeTKN

JIABOPATOPHASI PABOTA Ne8
TEMA:
Ikonozusa. Beeoenue ¢ npeomem.
ILenb 3anamus. DKONOTHS — CHHTETHYECKAs] OMOIOTHYECKas HayKa O B3aMMOOTHOIIICHHUSX
MEXy )KUBBIMU OpPTaHU3MaMH U CPEoi UX OOUTaHUSI.
Qobopyoosanue: TabIUIIBI, ATLOOMBI, CXEMBI, YYEOHUK.




Xo0 pabomot.

HeIHe cI0BO «3KOJIOTHS» CTAJ0 BECbMa MOMYISPHBIM, TOT TEPMHH HEPEIKO YIIOTPEOIAIOT
B COYETAaHHUHU C OOIIECTBOM, KYIBTYPOH, CEMbEH, 3M0pOBBEM M T.J. HAaUOOJIEE YacTO MPUMEHSIOT
3TO CJIOBO, YKa3bIBasi Ha HEOJIAromnoiyyHOe COCTOSHUE OKPYKAIOIIel HaC PUPOIBI.

TepmuHn «3ko0s10rHs» 00pa3oBaH U3 JBYX Ipeueckux cioB (oikos — gom, sxunuiie u logos —
HayKa, 3HAHUE) U 03HAYaeT B OYKBAJIbHOM CMBICIIE «HAYKa O MECTOOOUTAHUM.

JIrobo¥ crenuasucT — UCCIEAOoBaTellb PACTUTEIBHOIO W KMBOTHOIO MHpa — BCErjga He
TOJILKO OOTAHHUK, 300JI0T, HO M 9KOJIOT, MOCKOJIbKY HEBO3MOYKHO M3y4yaTh TOT WJIM UHOW OpraHU3M
B OTPBIBE OT €ro Mectoobutanus. [l03TOMy BEIMKUMU SKOJIOTaMH MPOLLIOTO MOXKHO Ha3BaTh K.
Jlunnes (1707-1778), XK.b.Jlomapka (1744-1829), T.Manwsryca (1766-1834) u Y.JlapBuna
(1809-1882).

[lepBeIM TpygoM TI0 DJKOJIOTHHM cjieayeT cuutarb pabory Y.Jlapsuna (1859 1)
«[Ipoucxoxnenne BunoB». CGHOPMYTUPOBAHHBI MM BBIBOA O CYIIECTBYIOLIEH B Mpupoe
MOCTOSTHHOW OOphO€ 3a CyIIECTBOBaHHE MPUHAMJICKUT K YHUCIY LEHTPAIbHBIX IOJIOKEHUI
skosoruu. B 1866 1. Beimen B cBeT (yHAaMEHTANbHBIM TpyAd HeMenkoro 3oojora D.[exkens
«BceoOmiast Mmopdoorust opranu3MoB». B Hem BrepBble JaHO oOOIIee OnpeaesieHue SKOJIOTUU
KaKk CyMMbl 3HAaHUH 110 COBOKYIHOCTH B3aMMOOTHOIIEHUH >KMBOTHOIO C OKpYXarollel ero
CpeMoii, Kak OPraHU4YeCKOM, TaK M1 HEOPraHUYECKON. YUeHBI OTHEC SKOJIOTHIO K OMOJIOTHYECKUM
HayKaM M HayKaM O IpHUpOJE, KOTOpBIE, NMpPEXJE BCEro, MHTEPECYIOT BCE CTOPOHBI KU3HU
OHOJOTMYECKIX OPTaHU3MOB.

B kagecTBe caMOCTOSTEHHON HAYKH AKOJIOTHS chopmMupoBanach K Hadary 20 B. IPH ATOM
HapsIy ¢ 3apyOe)KHBIMU YUCHBIMU B €€ pa3BUTHE U CTAHOBIIEHWE BHECIM OIPOMHBIN BKJIa/ HAIIN
cooteuectBeHHUKU: K.A.Jlokyuae, B.1.Bepnaackuii, H..Basunos, B.H.Cykaues u ap.

HcTuHHOE 3HAUEHUE IKOJOTHH 10 — HACTOAIIEMY CTalld OCO3HaBaTh JUIIb Ha 3akare 20 B.,
KOIJla BO3pAacTaHUE YMCIEHHOCTH HACEJICHUs IUIAHEThl M PE3KO YCHUJIUMBLIEECS BO3JEHCTBUE
YyelloBeKa Ha MPUPOIHYIO Cpely, MpUBEAIIee K e€ AerpaJaluu, IOCTaBUIN BOPOC: ObITh WK HE
OBITh YEJIOBEYECKON LIMBUIN3ALUH.

[IpaBoMoueH BOIMpOC: YeM K€ OTIMYAETCS JKOJOTHS OT APYrHMX OMOJOTMYECKHX Hayk,
Hanpumep, 00TaHUKH, 300J10TUU?

Jlormka pa3BUTHS SKONOTHMU KaK HayKd, a TaKkKe MOTPEOHOCTH IMPAKTHUYECKOH OXpaHBbI
O00BEKTOB MPHUPOJbI OOYCIOBWJIM CO3JaHME TaK Ha3bIBAEMOIO HKOJOTMYECKOT0 BapUaHTa
CHUCTEMHOTI'O TIO3HAHMSI, WM IKOJ102UUECKO20 ROOX00a.

OC00EHHOCTBIO MOAXO0JA SIBISIETCS TO, YTO B MPEACTABICHUE 00 HKOJOTUYECKON CHCTEME
BXONAT [JBE KpYIHBIE IIOJCUCTEMBI: OJHA M3 HHUX YCIOBHO IIOMELIAETCS B ILEHTPE U
paccMmarpuBaeTCsl Kak IVIaBHBIM OOBEKT, a JApyras — OKpy»Karouas cpefa. IOTH MOACHCTEMBI
HENpepbIBHO OOMEHUBAIOTCS BELIECTBOM, SHeprueit 1 nHpopmanueil. Bee cBsi3u oneHuBarorcs,
MIPEXJIe BCETO, 10 UX BO3JICUCTBUIO HA YCTAHOBJICHHBIN OOBEKT.

3AJAHUE:
1. Paccmorpers oOutareneidt akBapuymMa W COCTAaBUTh CXEMY TMHIIEBOW CETH.

OOBsICHHUTH POJIb Ka’)X0I0 3BCHA B MHUIIEBOM CETH.

2. CpaBHUTH DKOCUCTEMY aKBapuyMa M BOOEMa, OOBSCHUTH,
MoYeMy KPyroBOpOT YIJIEpoa B aKBapuyMe HE3aAMKHYTHIN?
[louemy  KpyroBOopoT  KHUCIOpOJa B  aKBapuyMe
HE3aMKHYTBII?




JIABOPATOPHAS PABOTA Ne9
TEMA:
KauecTBO OKpy:KaoIei cpeabl U 310POBbE YeI0BeKA.

Lens 3anamus. DKONOTHS — CHHTETUYECKAsi OMOJIOTHYECKas HayKa O B3aMMOOTHOIICHUSX
MEXy >KMBBIMU OpraHH3MaMH M cpefod ux oOuTaHus. BeITh uinu He OBITh UYeIOBEYECKON
[TUBUJIM3AIUH.

0Obopyooeanue: Tabnuibl, aTbOOMBI, CXEMbI, YYCOHHUK.

Xo00 pabomeot.

[Tcuxuueckoe u pU3NYECKOE CAMOUYBCTBUE YETIOBEKA, €T0 HACTPOCHUE, ETI0Basi aKTUBHOCTD
B PEIIAIOIICH CTETICHH 3aBHCST OT COCTOSIHHS €ro 370poBbsi. Ho TOIBKO MOAOPBaB €ro, 4enoBeK
MOJTHOCTHIO OCO3HAET, YTO HMEHHO 3/I0pPOBbE SIBISETCS TJIABHBIM OJaroM, OMpeAesstonuM
BO3MOYKHOCTb ITOJIb30BATHCSI BCEMH JIPYTHUMH Oiaramu.

B mnHacrosimee BpeMs B OKpYXaloOIIyl0 Cpely MOMagaeT Bce OOJbIIe aHTPONOTECHHBIX
BEIICCTB, SBISIONIMXCS HE MPOCTO 3arpsI3HSAIONMMH, HO W TOKCUYHBIMH, KaHIEPOTCHHBIMHU
(criocOOCTBYIOIIMMU ~ Pa3BUTHIO paka M JAPYTHX 3J0KaY€CTBEHHBIX HOBOOOPA30BaHMI),
AJUIEPreHHBIMUA U MYTareHHBIMU JIJIS1 Y€JIOBEKA U JAPYTUX JKUBBIX OPraHU3MOB.

[ToaToMy &7 BBDKMBAaHHS 4YelOBEUECTBA, a BO3MOXKHO, W Bcel Ouocdepsl Tpedyercs
CPOYHBIN MEPECMOTP MPHOPHUTETOB pa3BUTHs. B HacTosmee BpeMs U TeM Oosiee B OyaymieM He
SKOJIOTHUSl JIOJDKHA TMOJCTPAaWBAThCS TMOA HYXKAbl SKOHOMHUKMA M TOJUTHKH, a HAo0OpoT, T.e.
HEOOXOINM 3KoyeHmpuyeckuil nooxoo. borarctBo 000N CTpaHbl JOMKHO OIICHUBAThCS HE
KOJTMYECTBOM IPOU3BEACHHBIX MaTepHalbHBIX ONar, a YypOBHEM 3/I0pOBbS HaCeleHUS.
Hcropudeckass cMeHa B3aUMOOTHOIICHHSI JKOHOMHUYECKHX WM JKOJIIOTHYECKUX  IIeNied
00IIECTBEHHOTO Pa3BUTHS MOKa3aHbI B TaOIHIIE.

TexHoorus ¢ TexHonorus u OxpaHa cpezbl Oxpana cpenpbl
SKOHOMMYECKUMHU, HO JKOHOMHKA C («aK0MIOTHAY) C «OKoJIOrUs» 0e3
0€3 SKOJIOrHYECKUX 9KOJIOTUYECKUMHU TEXHUYECKUMHU U orpaHuyeHui (paau
OTrpaHUYECHUN OTpaHUYCHUSAMHU SKOHOMHYECKUMU BBDKUBaHMS)
OTrpaHUYECHUSIMU

Ecnu onenuBare Haily cTpaHy Mo 3TOMY MOKa3aTeNi0, TO OHA OKAXKETCS OJHON M3 CaMbIX
HUIIUX, TaK KaK MO MPOJOJDKUTETLHOCTH Xu3HU Poccust ctoutr Ha 51-m Mecte B mMupe, Kk 60
rojIaM KH3HU YHCIO XPOHUUYECKUX 3a00JICBaHMI B CpeTHEM paBHsAETCS 3, OONBIIUHCTBO JIONEH
UMEIOT KaKue-Tu00 OTKJIOHEHHS B TIcuxuke, 60% HaceneHus CTpaJaroT auIepruen u T.1.

CaMbIM  BaXHBIM [IJISl 3[IOPOBBSI UYENOBEKA SIBISIOTCS KAaue€CTBO BO3AYyXa, KOJIMYECTBO M
Ka4eCTBO MUTHEBOM BOJBI U MPOTYKTOB MTUTAHUS.

Uro0bl comepikaHue 3arps3HSAIOMIMX BEIIECTB B OKpPYXKAIOLIeH cpeae He Belo K
MOBBINICHUIO  3a00JIeBaéMOCTH, OHO He AomkHo mpeBbimate [IJIK  — HOpmarusa,




YCTaHABIMBAEMOTO B 3aKOHOJATEIbHOM IOPSAIKE CAHUTAPHBIMU ITPABUIIAMHU.

IIIK — npexeibHO qomycTHMasi KOHHEHTPAUMSA Pa3jIMYHbIX BUIOB 3arps3HUTENCH B
BO37yX€, BOJI€ NJIM TI0YBE, IPEBBIIIEHNE KOTOPOI OKa3bIBAE€T BPEIHOE BO3ICHCTBHE HA YEIIOBEKA,
pacTeHusl, KUBOTHBIX.

BriepBbie B MHupe 3TH HOpMaTHBBI ObLIM pa3paboTaHbl HMEHHO Yy Hac B CTpaHe, M s
0OJIBIIMHCTBA 3arPA3HUTENCH OHU SABJISIOTCS CAaMBIMU )KECTKUMH B MUPE.

B kaxaom KyOMuecKkoM CaHTHMETpE TOpOJCKOro Bo3layxa coxepxkutcs ao 100 Teic.
MENBYalIINX YacTHUl], OOJBIIMHCTBO M3 KOTOPBIX OMACHBI JJISi HAIIETO 3J0POBbS (BBIXJIOIBI
aBTOMOOMJIBHBIX JBUTaTeseil). B cenbckoil MecTHOCTH coneprkaHue BpeIHBIX BELIECTB B BO3/1yXe
B JIECATKU Pa3 MeHbIlE. YCyryOuseT 00CTaHOBKY CIIOCOOHOCTh HEKOTOPBIX BELIECTB, HalpUMeEp
alieToHa U (eHosa, pe3ko yBEIMYUBATh CBOE BPEJHOE BO3JCHCTBHE HA 3/J0POBbE YEIOBEKA MPHU
B3aUMOJICHCTBHH JAPYT C APYyroM (3G HEKT CyMMaluu IeHCTBHS).

Oco0Oyro OmacHOCTh TPEACTaBIsET COOOM CMOT, MOA KOTOPBIM IOHUMAKOT JII000e
BHJMMOE HEBOOPYKCHHBIM INIa30M 3arps3HEHHUE BO3AYXA.

MHoro BpenHBIX AJs 310pOBbs BEIIECTB IIOCTYNAET B BO3AYX IIPM T'OPEHMM TI'a30BOI
IUIATBI, KepOCUHKHU. [103TOMY HHMKOTIa HE NCIIONb3YiTe ra3 s 000rpeBa NOMEILEHHH.

CanuTapHO-TUTHEHUYECKass OOCTAaHOBKA XapaKTEPH3YeTCs TaKkKe HAJIMYMeM ITHTbEBOU
BOJbl B JIOCTaTOYHOM KOJMYECTBE U XOpoulero kauecrsa. OKOJIO ITOJIOBUHBI BOIOIPOBOIHOMN
BOJIBI TTOZIAaeTCs 0€3 JOCTATOYHON OYMCTKH, T.€. MHHEPATU30BAHHOMW, 3apakKeHHOW MHUKpoOamMH U
OakTepusiMU. DTO MOXKET BbI3bIBaTh BCIBIIIKM 3a00JIeBaHUN JU3EHTEpPHUEN, IemaTUTOM U JIp.
[ToBbilIeHHAas MMHEpanu3alMsl NHUTHEBOM BOABI YCKOPSET IPOLECC OTIOKEHUS Cojied B
OpraHusMe.

Tak kak Bomy g OBITOBBIX HYXKJ B Halled crpaHe OepyT B OCHOBHOM U3
IIOBEPXHOCTHBIX MCTOUHHUKOB (PEK, 03€p), TO Iepes Mojayeil B BOJONPOBOJ €€ MPUXOJUTCS He
TOJIBKO OYMIIATh OT PA3JIMYHBIX OTXOJOB, HO M 00e33apakuBaTh. OCHOBHBIMM METOJaMH INpU
9TOM SBJSIFOTCS XJIOPDUPOBaHME W O30HUpOBaHME. Eciau CcyMMHpOBaTh BCE IOCIEICTBUSA
NOTpeOIeHUsT 3arpsA3HEHHON NMUTHEBOM BOJBI, TO OKAXKETCSA, YTO OHA SBISIETCS NPSAMOM WU
KOCBEHHOW MpUYUHON BO3HUKHOBeHUs 70-80% 3a00eBaHMiA.

B nocnemnue romel Bce OONBIIYIO OMACHOCTH Ui 3AO0POBBS  HACEJIECHHUS CO3MAeT
MOBBIIIEHHBI €CTECTBEHHBIH pajnalMoHHBIH (POH. DTO CBSA3aHO C MOCIEIACTBUAMHU SJICPHBIX
UCIBITAaHUH, aBapuil Ha aTOMHBIX OOBEKTaX.

Ocoboe KOBapCTBO 3TOr0 BHJA 3arps3HEHUsT COCTOUT B TOM, YTO OHO, BO-IIE€PBBIX, MOXET
ObITh OOHAapy)XEHO TOJBKO CIHEUUAIbHBIMU NpuUOOpaMu, a BO-BTOPBIX, OTpPHULATEIbHBIE
HOCTIE/ICTBHS B OOJIBIIMHCTBE CIy4aeB MPOSBISIOTCS HE CPasy.

BpeanbiM a5 310poBbsl SIBISIETCS YpOBEHb IyMa, mpesbimaromuid 80-100 nenmbGen.
beperure cBoe 310pOBbE — HE BKIIFOYAWTE CIIMIIKOM TPOMKO paauo- U TeJeanmnaparypy.

OpHako M pacTUTENbHBbIE MPOAYKTHl CceMuac Tak 3arpsA3HEHbl, YTO CHELHAIUCTBI
PEKOMEHAYIOT MBITh (DPYKTHI U OBOILHM C MBIJIOM MJIM CpPe3aTh KOXKYpY.

['puObI cuiibHEE pacTeHM aKKyMYIUPYIOT B ce€0e BpeIHbIE BEIIECTBa, I03TOMY COOMpaTh UX
MOJKHO TOJIBKO B JIECAX, PACIIOJIOKEHHBIX HE MEHEe 4eM 3a 50 KM OT KPYIHBIX MPOMBIIIIEHHBIX
LEHTPOB.

Ecnu BBI 100UTE MSACHYIO MUIIY, TO OCTApaUTECh HE YIIOTPEOISATh MSICO CTaphIX KUBOTHBIX,
OCOOEHHO UP U KOCTHbIE OYJIbOHBI, TAK KaK B HUX KOHLIEHTPUPYETCSI 0COOEHHO MHOTO BPEIHBIX
BEILIECTB, B TOM YHCJIE PAJUOAKTUBHBIX (CM. PUCYHOK).

K 31paBoOXpaHUTENPHOMY acCHEeKTy MPUMBIKAIOT U TNPOOJIEMbI, CBSI3aHHBIE C OXpaHOW U
UCTIOJIb30BaHUEM JIEUeOHBIX NMPHUPOIHBIX pecypcoB. K HMM OTHOCATCA Takue peKpearoHHbIE
pecypchl, Kak MHUHEpalbHas BOJa U TPSA3U, TOPHBIM M MOPCKOM BO3AYX, JIECHBIE MAacCHUBBI C
XBOWHBIMHU MOPOJIaMH JiepeBbheB. VIMeromuxcs: B HacTosIIee BpeMsi 0J1Iar0yCTpOEHHBIX KypOpTOB
HE/I0CTAaTOuYHO, OHHU TMEeperpyxkeHnl, 3arpssHeHbl. OcoOeHHO 3Ta mpoliema 000CTpHIIach B
HocJeTHUe TO/bl, Korja OoJblias MOJIOBHHA TPAJAULIMOHHBIX MECT OT/bIXA U JIEYCHHUS OKa3alINuCh
JUIsl poccUsiH B OnrkHeM 3apyOexnbe (Snrta, EBmaropus, Tpyckasen, Cyxymu, [Iunynna).

B Hnacrosmee Bpemst Poccuiickas ®enepanus pacnosaraer 153 kypopramu, OfHa TpPETh
KOTOpPBIX cocpenoroueHa Ha teppuropun Kaskazckux Munepansubix Box (Kucnosonck,



[Taruropck) u Yepanomopckom nmodepexxkbe KpacHomgapcekoro kpast (Coun, AHama, [ eneHHKuK).
ypOBeHb 3arpsA3HCHUA BO34yXa IO OTACJIBHBIM BCHICCTBAM B 60J'IBIJ_II/IHCTBG KYpPOPTHBIX
roponoB npeBbimaet [1/IK B HeCkonmbko pa3 u3-3a 0OWIMS aBTOTPAHCTIIOPTA U HEOCHAIICHHOCTH
IMPOMBINIJICHHBIX HpCI[HpI/ISITI/Iﬁ O4YUCTHBIMHU YCTAaHOBKaMH. YacTeIM SBJICHHEM Ha MOPCKHUX
KypopTax CTajio 3aKpbITHE IUISHKEH B pa3rap KymajJbHOTO CE30HA M3-3a HEJOMYCTHUMO BBICOKOTO
OakTepuaabHOro 3arpsi3HeHust Bojbl. HeoOXonmMo cpoyHOe BBIICIICHUE CPEICTB HAa pa3BUTHE

KypPOPTHBIX KOMIUIEKCOB, 0JaroyCcTpoicTBO HEOPraHW30BaHHOTO OT/bIXa, PEMOHT KaHAJIU3aLUH.
3AJIAHUE:
1. YT0 03HaYaeT TEPMUH «IKOLIEHTPUUYECKUH TOAXOM»?

2. Kakoii HOpMaruB YCTaHaBIMBAeTCs [JIsi KOHTPOJS 3a KaueCTBOM OKpYXKarolen
cpe;[H?IITo MOXHO HOPCANPUHATE OJId YMCHBIICHUA BPCAHOI'O BJIMAHUA 3arpA3HCHUA
BO3/yXa, BOJIbI, MPOAYKTOB IMUTAHMS Ha Balle 340pOBbe?B KakoM COCTOSHUM HAXOASTCS
pekpeanronHbie pecypchl Poccun? Kakue npo0ieMbl BCTAlOT B CBS3H C ITUM?

2 BapuanTt Tem J1a0opaTopHbIX padoT Mo 6M0JIOrun

Cucrema 1a00paTopHbIX padOT MpeAHa3HaueHa Ul IPOBEIEHUS UX Ha ypoKax OMOJI0ruu
koJutepke . OHM COOTBETCTBYIOT paboueil mporpamme no o6uonoruu st CIIO u moryt
IPOBOIUTHCS B TEUCHUE U3YUCHHSI TUCLUILUIMHE TI0 MEPEe IPOXOXKICHHUS COOTBETCTBYIOILIETO
TEOPETHUYECKOro MaTepraia B (hopme 1ab0paTOpHOTO MPAKTUKYMA.

HaceimmennocTs conepkanus Kypca TeOpeTUUECKUM MaTepHUalioM, HEJI0CTaTOYHOCTh
00opynoBaHusl KAOMHETOB, pa3BUBAIOIIAs HAIIPABICHHOCTh Y4€OHO-BOCIIUTATEILHOTO MpoIiecca
SIBWJIMCH IPUYMHON TTOMCKOB HOBBIX MOJIEJICH peau3aliy IeITeIbHOCTHOTO MOIX0/1a B
npenogaBanuu ouosioruu B CITO.

Bce nmaboparopHsie paboThl 00beIMHEHBI OHOM CTPYKTYpoil. OHHM BKIIIOYAIOT B ce0si: Ha3BaHUE,
e M, 000pyIOoBaHKe, X0/ PadOThI, COCTOSILHI H3 TEOPETUUECKOM U MPAKTUIECKOH 4acTH,
BbIBOJI. C IIETIBIO €MHOTO MOAX0/Ia K O(OPMIICHHIO PE3YJIBTATOB ISl YUAIIUXCS IPUBOIUTCS
Talbnuia, a Tak’ke BOMPOCHI, TOMOTaloIIre chOpMyITHpOBaTh BBIBOJL.

[Tpu BBIONTHEHUH 1Ta00OPATOPHBIX PAa0OT HEOOXOMMO, YTOOBI CTYIEHTHI:

e BHUMATEJIbHO NPOYUTAIN Ha3BaHHE PaOOTHI U €€ 1elib;

e TO3HAKOMMJIUCH C TEOPETUYECKOMN YacThI0 padOThI, a TPU HEOOXOIUMOCTH 0OpaTHIIUCH K
TEKCTY COOTBETCTBYIOLIETO naparpada yueOHHKa;

e TPOBEPUIIM HAM4YKME 000PYAOBAHUS JUIsl IPOBEICHUS JaHHOM pabOTHI;

e  W3YYWIHU 3TaIbl BBINOJHEHHs pabOThI U UX MOCIE0BATEIbHOCTD;

. Ha4YMWHAaJIU BBIIIOJTHECHUEC pa60TI>I TOJIBKO TOrAa, Korjaa HET BOIIPOCOB B TeOpCTquCKOfI n
IIPAKTHUYECKOU YacTH;

e 1pu GOpMYIHPOBAHUU BBIBOJIA €III€ pa3 MPOYUTAIN Ha3BaHKE PAOOTHI U €€ 1IEIb.

o [lpu HaIMUYUM COOTBETCTBYIOIIETO 0O0OPYAOBaHUS 1a00paTOPHBIE paOOTHI MOTYT
IIPOBOJIUTHCS MHAUBUIYAJIbHO KaKbIM yUYaIIMMCS UJIU IIapaMHu.

OI.ICHKE[ PE3YILTATOB BBITIOJIHCHUSA pa6OTBI COOTBCTCTBYCT OLICHKC KAYC€CTBa NTOATOTOBKU
BBIITYCKHUKOB OCHOBHOM MIKOIEI. CM. MMPUITOKCHHUE HOPMEBI OLICHOK.



JlaGoparopHasi padora Ne 1
Tema: Posib pepMeHTOB B yCKOPEeHHMH peaKnuii 00MeHa BelecTB.

ﬂenb:

1. BeiicHUTB poJib PEPMEHTOB B KIIETKAX.
2. CpaBHHTbH aKTHBHOCTH (DEpMEHTA B JKUBBIX H MEPTBBIX TKAHSX PACTCHUH U KUBOTHBIX.
3. O6ocHOBaTh 3HaYCHHE (DEPMEHTA KaTana3bl B KJIIETKAX PACTCHUIA U KHBOTHBIX.

O6opynoBanue: cBexuit 3% pacTBOp MepoKCHIa BOIOPOIA.

1 BAapHUAHT: MUKPOCKOII, JIUCT 3JIOACU )KI/IBOﬁ, JIUCT 3JI0ACH MGpTBOfI, MUIICTKA, ITMHIICT,
npeaAMCETHOC CTCKIIO, TIOKPOBHOC CTCKIIO, CaJI(beTKa, CTaKaH C BOJOH.

2 BapuaHT: yanika [leTpu, NUHIIET, TKAaHU pacTeHHH (KyCOUYKH CHIPOTO M BapeHOro KapTodes) u
YKUBOTHBIX (KYCOUKH CHIPOTO M BAPEHOTO MsICa WK PbIObI), pEUHOI MECOK, CTYIKa, IIECTHK.

Xon padoTbl.

L. TeopeTnueckast 4YacThb.

Opna 13 BakHEHIUX PYHKIUN OETTKOB — KaTaluTudeckas. bruoigorndeckuii karaauzaTop
(¢pepmenm) ycxopsieT Bce OMOXMMUYECKHE MPOIIECCHl B OpPTraHU3Me.

BewectBo, Ha KOTOpOE BO3JIEHCTBYET (pepMEHT Ha3bIBaeTcs cyocTparoM. CTpyKTypa
MOJIEKYIBI (hepMEeHTa U CyOCTpara JOHKHBI TOYHO COOTBETCTBOBATH JIPYT JIPYTY, 3TUM
00BsICHSIETCS CrIeUpUIHOCTD AeiCTBHS (pepmenToB. Karanutuyeckas GyHKIms Oemka
CBsI3aHA C €r0 TPETHYHOM CTPYKTYpPOIi.

[TocnenoBarenbHOCTh B3aUMOJIEHCTBUS (pepMeHTa U cyOcTpara:

Karanutnyeckoit akTHBHOCTBIO 00JIa/1aeT JIUIIIb OMPEACIICHHBIN YYaCTOK MOJIEKYIIbI
dbepMeHTa Ha3bIBAEMbBIN AKMUBHBIM YEeHMPOM.

[Tox BaMsiHMEM pa3IUUHBIX (PAKTOPOB U3MEHSETCS CTPYKTYpa MOJIEKYJIbI OefKa, ee
KOH(Urypanus 1 GepMeHT MOTYT TEPATh CBOIO aKTUBHOCTb. [Ipumepom BiusHUSA Ha
OMOXMMHUYECKOM IPOLIecCe B OpraHu3Me sBJIsIeTcs GEepMEHT Kamanasza, KOTOPbIi
COJIEPKUTCS B €r0 KJIETKax JJisl 00e3BpeKUBaHMsI 00pa30BaBILIETOCs MEPOKCH 1A
BOZIOPOZA.

1I. IIpakTHyeckas 4acThb.

| BapuaHT:

1. HacTpouTh MHKPOCKOTI, ONIPE/ICIIUTh YBEITUYCHHUE, IPUTOTOBHUTD ITpeTapar JUCTa JI0JIEH,
pPaccMOTPETh €ro Mo MUKPOCKOIIOM, 3apHUCOBATh HECKOJIBKO KIIETOK JTUCTA.

2. KarmHyTh Ha MUKpoOIpenapar MepoKCH I BOIOPO/Ia M CHOBA PACCMOTPETH IO MUKPOCKOITOM.
OO0bscHUTH HAOTIOIaEMOE SIBIICHUE.

3. KanmayTh nepokcuia BOAOPOAa Ha IPEIMETHOE CTEKIIO TOKPHITH ITOKPOBHBIM CTEKIIOM U
pPaccMOTPETh O] MUKPOCKOTIOM, ONKCATh HAOMIOAAeMYI0 KapTHHY.

4. CpaBHUTDH COCTOSTHHE TIEPOKCHIa BOJOPOA B JIUCTE 10AeH M Ha cTekie. OOBSICHUTD
HaOII01aeMoe SIBIICHUE.



5. Hanectn karutro mepokcuia BoIopoaa Ha MEpTBBIN JTUCT (YOUTHIA KUIISTYCHUEM ) JI0JIEH,
OTHIIIUTE HAOITIOaeMOe SIBJICHHE.
6. 3anoaHUTE TAOIHILY.

VBenuuenue Yro genanu Yrto Habmromaaiun OO0bsiCHEHUE

MHUKpPOCKOTIa HaOII0]AeMOTO

7. Choenarb BBIBOJIBI.

2 BapUaHT:

1. ITpuroroBsre nATh yaiek Ilerpu u nponymepyiite ux. Ilomecture:

B [IEPBYIO0 — HEMHOTI'O PEYHOTO I1E€CKa;

BTOPYIO — KyCOUYEK CBIPOTO KapTO(esi K U3MEIBUEHHOTO ChIPOTo KapToders;
TPETHIO — KYCOUYEK BapEHOro KapTodess U N3MEIbUEeHHOI0 BApEHOT0 KapToders;
YETBEPTYIO — KyCOUYEK CBIPOrO MsCA U U3MEIBYEHHOTO ChIPOTrO MsCa;

IATYIO — KyCOYEK BaApE€HOT0 MsCa U U3MEJIBUEHHOIO BApEHOI0 Msica.

KamnyTth Ha kaxayto npo0y 1-2 karum nepokcuaa Bogopoaa. [lonadnrogars 4To IpOUCXOIUT.
2. CpaBHUTH aKTUBHOCTh H3MEJIBYCHHOM M LIEJION paCTUTEIBLHOMN M )KUBOTHOM TKaHEH.

3. CocTtaBuTh TabIMILY, TOKA3bIBAIOLIYI0 aKTUBHOCTh KaXX10M TKaHU NP pa3IndHON 00paboTKe.

Yamka Cy0ctpar A Cy0ctpar b Habmronenus OO0bscHeHue
HaOJIFOIaEMOTO
Iletpu Ne

p—

IICCOK

2 KYCOUYEK CBIPOTO
KapTodens, Kycouek
W3MEJBYEHHOTO CHIPOTO
KapTodens

3 KyCOYEK BapeHOTO
KapTodes, Kycouek
W3MEJTBUEHHOTO
BapeHoro Kaprodens

4 KYCOYEK CBIPOTO Msca,
KYCOYEK U3MEIBYEHHOTO
CBIPOTO Msica

5 KyCOYEK BapeHOT0 Msca,
KyCOYEK U3METBYEHHOTO
BapeHOro Msca

4. Cnemnaiite BBIBOJIbI, OTBEYAs] HA BOIIPOCHI:

o Kak nposiBisiercss akTUBHOCTh ()epMEHTA B )KUBBIX M MEPTBBIX TKAHIX?
o KakoBo 3HaueHne epMeHTa Karanasza B )KMUBBIX OpraHu3max?

[Tpumeuanue: [Ipu NpUroTOBICHUH MUKpOIIpENapara B KaueCTBe MOKPOBHOTO CTEKJIa MOXKHO
MCII0JIb30BaTh MOJIMMEPHBII MaTepua.




JlaGoparopHasi padora Ne 2 K jieKuu MOAU(PUKANMUOHHAS U3MEHYUBOCTH
Tema: Onucanue peHoTuna pacreHui.
€Jlb:
1. Hayuntbcs onuchiBaTh (PEHOTUITBI PACTEHHIA, UCTIONB3YS X MOP(HOOHOIOTUYEeCKUe
XapaKTEPUCTHUKHU.
2. Hayuutbcs onpenensts (akTophl , OKa3bIBAIOLIHNE BIUSHIE Ha (HOpMHUPOBaHUE (PEHOTHIIOB.
O6opynoBanue: KoMHaTHble pacTeHHs WK repOapyun pacTeHUH OHOTO BUA U Pa3HBIX BUIOB

oxHoro poxaa. Tabmuuer: “Tunel kKopHEBBIX cuctem”, “Jlncropacnonoxenne”, “JKunkoBanue
nuctbeB”, “IIpocThie U CIIOXKHBIC JIUCTHS .

Xon padoTbl.

L. TeopeTnueckas 4yacTb

@Denomunom Ha3bIBAETCSA COBOKYITHOCTh BCEX BHEIIHUX U BHYTPEHHUX MPU3HAKOB U
CBOWCTB Opranusma. / enomun — COBOKYIIHOCTb BCEX F€HOB OIHOTO Opranusma. [ eHsl
HaCJIEYIOTCS TPAKTUUYECKU HE U3MEHSISICh U3 ITOKOJIEHUs B okojieHue. [IposBienue
JIeMCTBUS TEHOB U XapaKTep BO3HUKAIOILETO MPU3HAKA 3aBUCAT OT YCIOBHM Cpebl.
MoxeT ObITh pa3IMYHON OCBEIIEHHOCTh, COCTAB MIOYBBI, BIAXKHOCTh, TEMIIEPATypa U T.II.
OnMH ¥ TOT k€ T€HOTHII MOXET B Pa3HbIX YCIOBUSAX CPEbl MPOSBIATh pa3HOE 3HAYCHHE
IpU3HAKA.

Opranusm HaclieayeT crnocoOHOCTh (POPMHUPOBATH ONPEACICHHBIN (peHOTHT B
KOHKPETHBIX YCIOBUSAX cpebl. OJHAKO, UMEs] OIMHAKOBBIA T'€HOTUIl OPraHU3Mbl MOTYT

BHEIIIHE OTJIUYAThCS IPYT OT JpyTa.

II. IIpakTnyeckas 4acThb:

1. PaccmoTpuTe M OnMIIKTE 1O TUIAHY JIBa PAaCTEHUS OAHOTO BH/1A, HAXOASIIHUXCS B Pa3HbIX
yCJIOBHSX (Ha MPUMEPE KOMHATHBIX PaCTeHUIN KaOMHETa OMOJIOTHN).

2. PaccMoTpuTe M ONUIINTE PACTEHUS Pa3HBIX BUJIOB OAHOIO POJa.

3. Pe3ynbrarsl HAOMIOAECHUH 3aUIINTE B TAOJIHUILY.

HazBanue pacrenus [Tpusznaku penoruna

4. Cnenaiite BBIBOJI, OTBE€YAsi Ha BOIPOCHI:

a) Kakue (akTophl OKa3ajay BIUSHKE HA GopMHUpOBaHHE (PeHOTHIA
0) KakOBBI (DEHOTHITMYECKHE OCOOEHHOCTH JAaHHOTO OPTaHU3Ma

[1nag onMcaHus pacTeHusl.

1. Tun KopHEBOM CHUCTEMBI, BUAOU3IMEHEHUS (TIpH paboTe ¢ repbaprem)
2. Crebenb (M0JI0’)KEHUE B IPOCTPAHCTBE, BUIOU3MEHEHHS)

3. JIuct (popma, )KUIKOBAHUE, JTUCTOPACTIONOKEHNE, BUTOM3MEHEHHUS )
4. 1IBeTOK M1 COLIBETHE.




5. ITnox (cyxo# WM COYHBIN, OTHO UM MHOTOCEMSTHHBIH)
JlaboparopHnas padora Ne3
N3yyenne npucnocodeHHOCTH OPraHU3MOB K cpe/le 00MTaHus
ellb:

1. HayunTbcs BBISBISATH YEPThI IPUCIOCOOIEHHOCTH OPraHU3MOB K cpejie oOuTaHus (Ha
KOHKPETHBIX MIPUMEPAX) U ONPEALISITh UX OTHOCUTEIIbHBIN XapaKTep.

2. CpopmynupoBaTh BBIBOJ O CYIIECTBOBAHUU IIPUCIIOCOOICHHOCTH OPraHU3MOB U €€
OTHOCHUTEJIBHOM XapaKTepe.

Oo6opynoBaHue: KOJUIEKIUH IJI00B M CEMSH; KOMHATHBIE pacTeHUs (KaKTyChl, OIYHIINS,
nejapronus ); repoapun (pacTeHM 3aCyNIIUBBIX MECT OOUTaHUsI, XBOWHBIX JIEPEBLEB, JP.);
aKBapUyMHBbIE BOIHBIE pacTeHust; Tabimuibl: "CTpoeHrne pOTOBOTO armnapara HaCeKOMBbIX ",
"MHoroo0Opasue ntul"; dyydesa: MTUll, Yepernaxu, exa, Kpota; Gororpadguu, OTKPHITKH, PUCYHKH
C M300pakKeHUEM IITHUI] U )KUBOTHBIX.

Xon padoTbI:

I TeopeTnueckas 4acTh:

Aoanmayus (nat. — NpUIAKUBAHKE, IPUHOPOBJICHKE) — BOSHUKHOBEHHE B IIPOIIECCE
HBOJIIOLIUY CBOMCTB, TPU3HAKOB, TTOBBIIIAOIINX IIIAHCHI BEDKHBAHMS U PA3MHOXKCHHS
OpPraHu3MOB, COXpaHEHHUs OOJIBIIIETO YMCIIa TOTOMKOB. B 00ph0e 3a cyiiecTBoBaHKE B
MPOIECCe ECTECTBEHHOTO 0TOOpa BRDKUBAIOT 0COOM, HANOOJIee MPUCTIOCOOICHHBIC K
cpene oouTaHusl.

Cpeda obumanusi — COBOKYITHOCTb KOHKPETHBIX yCIIOBHH ((haKTOpOB HEKMBOM U JKUBOMN
MPUPOJIBI) B KOTOPHIX OOUTAET JaHHAs 0COO0b, MOMYIALUS WK BUA. Mecmo ooumanust,
YYaCTOK CYIIH MJIM BOJOEMA, 3aHATHIN YaCThIO MOMYIISIIHA 0COOCH OTHOTO BUIA U
oOmaaroluii BceMu HEOOXOIMMBIMH YCIOBUSIMU JJISL UX CYIIIECTBOBaHUS (KJIMMAT,
penbed, mouBa, muiia u ap.). Yem nydiie npucrnocodIeHbl OPraHU3Mbl K JAHHBIM
YCIIOBUSIM, T€M OOJIbIIIE YHUCIEHHOCTh 0cO0el JaHHOTO BUA.

Ilpucnocobaennocmo, KaK YaCTHBIM MIPUMEp aJanTaliu, BISIETCS Pe3yIbTaToOM
HBOJIIOITMOHHBIX U3MEHEHHH. XapaKTep MPUCIIOCOOICHHUI B CBOCOOpa3HOM cperie
pasznnyeH. [TockoabKy B IpUpOJIE CYILECTBYIOT CaMble Pa3HOOOPA3HbIE YCIOBHS
CYIIECTBOBAHHUS, TO M IPUMEPOB MPUCTIOCOOIEHHOCTH OPTaHU3MOB — OTPOMHOE
MHOKECTBO: K pa3JIMYHON TeMIepaType 1 BIaKHOCTH, K Pa3JIMUHON CTETIEHU
OCBCIICHHOCTH, K PAa3JIMYHBIM cnoco0aM MUTaHMS U TTOUCKaM MUy, K 3alliluTe, K
NPUBJICYCHUIO TApTHEpa U T.1. AJJalTallud OTHOCUTENIbHBI: MPUCTIOCOOIEHHOCTh K OTHUM
dakTopaM cpezbl He 00s13aTETbHO COXPAHSIOTCS B IPYTUX YCIOBUSX, T.K. YCIOBHS
MEHSIOTCA ObICTpee, YeM (POPMUPYIOTCS OTIpeIeIEHHBIN MPU3HAK.

1I. IIpakTHyeckas 4acThb:

)

PaccmotpuTte npennoxeHHble BaM 00beKThI (1 BUA pacTeHuil U 1 BUJ )KUBOTHBIX).

2. Ompenenute cpey OOUTaHUS JAHHOTO PACTEHMS U )KUBOTHOTO.

3. BrigBHUTE YepThl MPUCTIOCOOIEHHOCTH U3y4aeMbIX BUIOB K cpesie 0OMTaHus (BO BHEIIHEM
Y BHYTPEHHEM CTPOECHUHU, PA3MHOXKEHNUHU, TIOBEEHUH, INTAHUU U 1. )



4. Kaxue nmpenMymecTBa, o CpaBHEHHIO C APYTUMH BUIAMH, TIOJTYYWIHA JaHHBIC BUIBI
pacTteHus (WK )KUBOTHOTO) B CBS3H C BOBHUKHOBEHUEM MPUCIIOCOONICHUS?
5. TlpuBeguTe mOKa3aTeIbCTBA OTHOCUTEIHHOTO XapaKTepa MPUCIIOCOOIEHUHN Y TaHHBIX
OpPTraHU3MOB.
6. PesynbraThl Mccaen0BaHMM 3aHECUTE B TAOIHITY (110 AaHAJIOTHH C IIPUMEPOM):

HasBanue Cpena Mecrto Yeprol buonornueckass | OTHOCUTENBHBIN
opraHu3zma obutaHusi | OOMTaHUs | IPUCTIOCOOJICHHOCTH | POJIb aJanTalui XapakTep
K cpene oOuTaHus
BO BHEIIHEH U
BHYTPEHHEH Ccpele,
Pa3MHOXCHHE,
ITOBE/CHHUC.
Ex Hazemnuo Hwxuuit | Uoiel g 3auThl ITomoraet B Boze ex
OOBIKHOBEHHBIN | BO3AYIIHAS | SIPYC OT XUIIHUKOB, BBIKUBATh, UICKaTh | pa3BOPAUMBACTCS
jIeca B CBOpAYMBaACTCSA TTHIITY, 1 CTAHOBHUTCS
YMEpPEH- | KIIyOKOM B CiIy4ae BBIKaPMJIMBATh VSI3BUM TSI
HOM OITaCHOCTH, JleTEHBIIIEH, XHIITHUAKOB.
KJIUMare | HAaCEKOMOSIHOE 3alIUIIATECS OT
’KMBOTHOE, C Bparos,
XOPOIIIO Pa3BUTHIM MEPEHOCUTh
00OHSIHHUEM, HeOJIaronpusTHHIE

MOpPAOYKA OCTpas,
OCTpbIE MEJIKUE
3yOsl1. [Ipn
POXICHUU
JIETEHBIIIEH NX
HUTOJIKUA MATKHE U
YTOIUIEHBI B KOKE.
Ha 3umy Bnanarot B
CIISTUKY.

YCIIOBUS CPEIBI.
9T0
CIOCOOCTBYET
YBEIUYCHUIO
KOJIMYECTBA
oco0eli B
TOTYJISIINH.

7. Ha ocHOBaHWM 3HAHMM, O ABMKYIIUX CHIIAX IBOJIOIUN OOBSICHUTH MEXaHU3M
BO3HUKHOBEHUS TIPUCIIOCOONICHUH, MONB3YsACh cxemoii otBeTa: Cpean ocobeit, He

MMEBIIUX (JIAHHOTO TTPU3HAKA)

0Cco0H ¢

UMEIOIIAN
8. CrenaiiTe BbIBOJ HA OCHOBE aHAJIW3a MOJYUYEHHBIX JTAHHBIX.

CJIb.

1. HayunTbcs BBISBIATH MOP(POJIOTHUECKUE MPU3HAKH PACTEHHUS;

, a 0e3 Hero

Jlaboparopnas pa6ora Ne4

B pe3yJabTare
B xone 6opr0BbI 3a cylecTBOBaHUE BEDKHUBAIH

B pesynbrare men ecrecTBEHHbIN 0TOOP U 0COOH C
Bo3HUK HOBBIN BUJI,

N3yyenue MopdoJioru4eckoro Kpurepus Bujaa

2. HayuuTbcs cpaBHHUBATh MOP(HOJIOTHUECKHE MPU3HAKU PACTEHUN pPa3HbIX BUJIOB;
3. O60cHOBaTh 3HAYEHHE MTPU3HAKOB PACTEHUN U1 N3YUEHUS MOHITUSI MOP(OIOTrHUECKOTO

KPUTEpHsI BUJA.

IIOABUIINCH

O6opynoBanue: repOapuii pacTeHUN pa3HbIX BUI0B — KiieBep Oelbli, KIeBep PO30BBIi, KiIeBep




KpacCHBIH, KJIEBEP MAIICHHBIH, JTalmuaTka cepeOpucTas, jJandarka mpsmMocTosidas, 3Bepo0oit
MIPOABIPSIBIICHHBIH, 3Bep000ii, MOJIIBIHL TOPHKAsl, TIOIBIHE OOBIKHOBEHHAS, OOSPHIIITHUK KOTIOUUH,
OOSIPBIITHUK KPOBABO-KPACHBIHN U JIp.

II.

Xon padorbl.

TeopeTnyeckas 4acThb.

YeTkoe MOHUMAaHNE CYIIHOCTH BHUJA, KAK OCHOBHOM CANHNIBI 5BOJIFOITUNA HCO6XOI[I/IMO
AJI1 BBIACHECHUS MEXAHU3MOB 3BOJIFONMOHHOI'O IIpoLecca.

Bu0 — cOBOKYITHOCTB POJICTBEHHBIX OPTAaHU3MOB, O0JIAAIOIINX CXOJHBIMU
MOp(hOIIOrHYecKUMU, OMOXUMUYECKUMHU MTPU3HAKAMU, 3aHUMAIOIINX O0IIUi apeal,
CBOOOHO CKPEIIMBAIOLIMXCSI MEX]Ty COOOH M NAIONIMX IJIOJJOBUTOE OTOMCTBO. BHibI
OTJIMYAIOTCA APYT OT APyra MHOTUMH Npu3HakamMu. OCHOBHBIE MPU3HAKHU U CBOICTBA
Ha3bIBAIOTCSl KpUTEPHUSAMU BUJia. X HECKOIBKO:

a) eeHemuyecKkuti — 0COOU OJHOTO BUA CBOOOTHO CKPEIIUBAIOTCS U IAIOT TUIOJOBUTOC
MIOTOMCTBO;

0) mopghonoeuueckuii — OCHOBAH Ha XapaKTEPUCTHUKE IPU3HAKOB BHEIITHETO U
BHYTPCHHETO CTPOCHMUS,

B) (huszuonocuyeckuii — OCHOBAH Ha CXOJCTBE BCEX MPOIECCOB KUZHEACITCILHOCTH,

T) buoxumuyeckuti — CXOACTBO OMOJIOTHYECKHUX MPOIIECCOB;

1) 9K01020-2e0cpaguieckuii — BUIBI 3aHUMAIOT B IIPUPOJIC OTPEACIICHHBINA apea —
9KOJIOTMYECKYIO HUIIY;

€) amonozuieckuti —0COOCHHOCTH TTOBEICHUA.

IIpakTHYeCcKas 4acThb.

1. PaccMoTpuTe pacTeHHs IBYX BUIOB OJHOTO POAA, OXapaKTepU3yHTe OCOOEHHOCTH BHEIIIHETO
CTPOEHUSI OCHOBHBIX OpPraHOB pacTeHus (KOpeHb, CT€OENb, INCThS, LIBETKH, IJIOJbl, CEMEHA).

2. Naiite MOp(oIOruuecKkyro XxapakTepUCTUKY U3ydaeMbIX BHJIOB.

3. Pe3ynbraThl uccieqoBaHMid 3aHECUTE B TaOIHILY:

HpI/I3HaKI/I HazBanus HU3y4acMbIX BUIOB CpaBHeHI/Ie IIPHU3HAKOB

1. Crebeb:

— BBICOTA

— dopma
— THUII cTe0A

2. Tum KOpHEBOW CHCTEMBI:

3. JIucr:

— (opmMa JIMCTOBOW TIACTHHKH
— JKEJIKOBaHUE

— OKpacka

— IIPOCTOM WJIM CIIOKHBIN

— JIMCTOPACIOJIOKEHHE

4. I1BeToK:

CXOACTBO pasiinunsa




— Gopmyna
— ONHCaHKe

5. Inon;

— COYHBIN WIH CyXOi

— OJIHO WJIM MHOTOCEMSHHBIMN
— croco0 pacpoCTpaHCHHS
— Ha3BaHME ILI0JA

6. CemeHa:

— dopma

— BEJIMYWHA
— OKpacka

— KOJIMYECTBO

3. Ha ocHoBe aHanu3a cBoeil pabOThl OTBETHTE Ha BONPOCHL:— [ToueMy BO3MOKHBI OIIMOKH
IPU YCTAHOBJIECHUHU BUI0BOM MPUHAAJIEKHOCTHU TOJIBKO [0 OJHOMY U3 KPUTEPHUEB,
Harpumep Mopdororndeckomy?

— Cy111€ecTBYIOT JIU TPYAHOCTH B ONPE/IENIEHUH BUJIa pACTEHUs, HallIGHHOTO B Iipupoe?
— Jlnst Bcex M BUZIOB OPraHU3MOB XapakTepeH Mopdonornueckuii kpurepuii? OTBeT
obocHyiite. 5. Cnenaiite BBIBOJ.

OneHka BBINOJHEHHS NPAKTHYECKHUX (11a00paTOpHBIX) padoT.
OtmMmerka "S" craBuTCS, €CIIN YyUEHUK:
1) npaBUJIbHO ONIPEENNII LIEJb OIbITA;
2) BBINIOJHMWII pabOTy B MOJIHOM 00beMe ¢ COOII0IEHNEM HE0OX0IMMON OCIIe10BATEIbHOCTH
IIPOBECHMSI ONIBITOB U U3MEPEHUM;
3) caMOCTOSTENBHO M pallMOHAILHO BBIOPA U HOATOTOBUI JUIs ONBITa HEOOX0IUMOE
00opyaOBaHuE, BCE OMBITHI MPOBEJI B YCIOBUSAX U PEKUMaX, 00€CIIEUMBAIOIINX OTyUEHHE
pE3YJIbTAaTOB U BBIBOJIOB C HAUOOJIbIIEH TOYHOCTHIO;
4) Hay4HO TPaMOTHO, JIOTUYHO ONucaj HaOMoaeHUs U chopMyaupoBai BEIBO/IbI U3 OmbITa. B
NPEACTAaBICHHOM OTYETE MPABUIIBHO U aKKypaTHO BBITMOJIHUII BCE 3alUCH, TAOIUIIbI, PUCYHKH,
rpaduKu, BBIYUCIECHUS U CIeJ1all BBIBOJIBI;
5) nposiBiIsieT OpraHU3aMOHHO-TPYA0BbIE YMEHUs (IOAJIEPKUBAET YUCTOTY pabouero Mecra u
HOPSIOK Ha CTOJIE, 3KOHOMHO HCIIOJIb3YeT PACXOIHbIE MaTepHasbl).
7) 5KCIIEPUMEHT OCYIIECTBISIET MO TUIaHy C YY€TOM TEXHUKH 0€30MacHOCTH M MPaBUil paboThI ¢
MarepuansaMu 1 000pyI0BaHHEM.

Otmetka 4" cTaBuTCs, €CIM YYEHUK BBIMOIHWI TPEOOBaHUS K o1leHKe "5", HO:

. OTIBIT TIPOBOJIUII B YCIIOBUSIX, HE 00ECTIEUNBAIOIIUX JOCTATOYHONW TOYHOCTH U3MEPEHHIA;

. WJI OBLITO JIOMYIIECHO JIBa-TPH HEJ0UETA;

. WM He OoJsiee 0THOM Herpy0oil OITMOKY 1 OTHOTO HEJ0YeTa,

. WJIM SKCIIEPUMEHT TTPOBE/ICH HE TIOJTHOCTHIO;

. WM B ONTUCAHUH HAOIIOACHUN U3 OTBITA JOMYCTUI HETOUHOCTH, BBIBOJBI CAEIIAT HETIOHBIE.

D AW N =

Otmertka "3" craBUTCS, €CIIN YUEHUK:

1. IpaBHIIBHO OIIPEJIEITHJI IIeJTh OITBITA; PA0OTY BHITIOIHSET MPABUIHLHO HE MEHEE YeM
HATOJIOBHUHY, OJTHAKO 00BEM BBIIMOJIHEHHOM YaCTH TaKOB, UTO MO3BOJISET MOTYYUTh MPABUIHHBIC
PE3yNbTaThl U BBIBOJBI TI0 OCHOBHBIM, MPUHITUIHAILHO BOKHBIM 3a/1a9aM paboThI;

2. unu nonbop o0opynoBaHus, 00bEKTOB, MaTEPUAJIOB, a TaKkKe PabOTHI IO HaYaIy OIMbITa
MIPOBEJT C TTOMOIIBIO YUUTEIIS, MJIH B XOJI€ MTPOBECHUS OIBITa U U3MEPCHHI OBLITU JTOMYIICHBI
OIIMOKY B OMMMCAHUU HAOIIONEHUH, (OPMYITUPOBAHUN BHIBOJIOB;




3. OTBIT MPOBOAMIICS B HEPALIMOHAIBHBIX YCIOBHSX, YTO MPUBEJIO K MOJIYUYEHHUIO PE3YIBTAaTOB C
OoJbIIeH MOTPEUTHOCTHIO; MM B OTYETE OBUIM JOMYIICHBI B O0IIEH CI0XKHOCTH He 0oJiee ABYX
omuOO0K (B 3aMKCIX €IUHUII, U3MEPEHUSX, B BRIYUCICHUSIX, Tpadukax, Tabnuiax, cxemax, 1 T.11.)
HE MPUHLIUIHAIBHOTO /IS TAHHOK paboTHI XapakTepa, HO MOBJIUSABIINX HA PE3YJIbTAT
BBITIOJTHEHHUS,

4. momyckaeT rpyOyro OmMOKy B X0/1¢ SKCIIEpUMEHTa (B 00bSICHEHUH, B 0pOpPMIICHUH paOOTHI, B
COOJTIOICHUH TIPABIIT TEXHUKH O€30MaCHOCTH IIPH paboTe ¢ MaTepuaiaMu U 000PYIOBaHUEM ),
KOTOpast UCIPABIISIETCS IO TPEOOBAHUIO YUUTEIIS.

Ormerka "2" cTaBUTCA, €CJIU YYEHUK:

1. He ompenenusl CaMOCTOSTENILHO 1IeJb OTbITA; BHIIOJIHUI paboTy HE OJTHOCTHIO, HE
MOATOTOBUII HYXKHOE 000pyI0BaHNE U 00BHEM BBIIOJHEHHOMN YacTH pabOTHI HE MO3BOJISIET
CZIeNaTh MPaBUJIbHBIX BHIBOJIOB;

2. WIN ONBITHI, U3MEPEHUsI, BEIYUCIICHHS, HAOIIOACHNUS TPOU3BOIMINCH HEMPABUIBHO;

3. unu B Xozie paboThI U B OTYETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUCHHbIE
B TpeOOBaHMIX K OIeHKE "3";

4. nomyckaert aBe (1 6oJiee) rpyObie OMMOKH B XOJI€ DKCIIEPUMEHTA, B OOBSICHEHUH, B
oopmieHnu paboTHl, B COONIOACHNH MPABUII TEXHUKH 0€30MacCHOCTH MPH paboTe C BENIeCTBAMHU
1 000pyIOBaHUEM, KOTOPHIE HE MOXKET HUCIPABUTH JAaXKe MO TPEOOBAHHUIO YUUTEIS.
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