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BBEJEHMUE.

Oo6masi omosiorust (OoT Tpey. BIOS — Ku3HBb W |0g0S — Hayka) M3yd4aeT OCHOBHBIC
3aKOHOMCPHOCTH  KU3HCHHBIX HBHGHHﬁ, MNPOTCKAOIIMUX Ha PA3JIMYHBIX  YPOBHIAX
opraHuzanuu XuBoro. lIpenMerom ee u3ydeHUs SBISIFOTCA JKUBBIE OPTaHU3MBI, HMX
CTpoeHue, (PyHKIMH, pa3BUTHE, B3aMMOOTHOILICHHUE CO CPEION U IPOUCXOXKACHHUE.

buonoruss — onHa M3 cambIX CIIOXKHBIX €CTECTBEHHBIX HayK. CIOXHOCTh JHOOOU
OMOJIOTUYECKOW CHCTEMBI, CIIOCOOHONH K CaMOCTOSITEIbHOMY CYIIECTBOBAHHIO, HAMHOTO
MIPEBOCXO/IUT CIOXXHOCTh OOBEKTOB HEXXUBOW MPUPOIBI MIIH TEXHUYECKUX YCTPOUCTB.

JIro60¥ cnenuanaucT — UCClIeoBaTellb PACTUTEILHOTO U KUBOTHOTO MHpa — BCErJa He
TOJIBKO OOTAHMK, 300JI0I, HO M 3KOJIOI, ITOCKOJIbKY HEBO3MOXKHO M3ydaTb TOT WJIM HHOMN
OpPraHu3M B OTPBIBE OT €r0 MECTOOOUTAHHUSI.

Kypc Owomnornu B TOArOTOBKE CIENMANMCTa —  3aHUMaeT ocoboe wmecro. Ero
MpeHa3HaYeHue 3aKI04aeTcsi B GOPMUPOBAHUHU 1IEIOCTHOTO BOCIPHUATHS OHMOJIOTHYECKOM
HayKH, ITIOHUMAaHUA €€ MCCTa B CUCTCMC (bYHl[aMeHTaJILHBIX W NPUKIAJHBIX AUCLUILINH,
BocnpusTus AuQQPEpeHInaIbHbIX acCleKTOB JKUBBIX OOBEKTOB C TOYKH 3pEHUs
H€6I/IOJIOFI/I‘IGCKI/IX JUCHUIIINH, YCTaHOBJICHHIO CBs3EH MCXKOY TEMAaTHYCCKUMU
HampaBlIeHUSIMU OUOJIOTUU, OOTAaHUKE, 300JIOTMM, AHATOMUHM U (DU3HOJOTHH YeJIOBeKa
U3ydaeMbIMM B TeMaruueckux Kypcax. Kypc 3akiaapIBaeT LEJIOCTHOE BOCIPUSATHE
HEKOTOPBIX KJIIOUEBBIX TEM U MOHSATUN KaKk OMOIOTMYECKOM, TaK U IKOJIOTUYECKOHN HayK,
3aHUMArOIX BaXXHOC MCCTO B PAAC TEMATHYCCKUX JUCHUILIINH.

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

CryaeHTbl ~ O3HAKOMSTCA  CO  CTPOEHHEM  MHUKPOCKONOB M TEXHUKOU
MHUKPOCKOIIMPOBAHMSI, CTpPOCHHEM, (YHKIMOHMPOBAHWUEM M  JCJICHHEM  KJICTKH,
Pa3MHOXEHUEM  OpraHW3MOB W  OHTOI€HE30M; OCHOBHBIMHU  3aKOHOMEPHOCTSIMU
HAaCJICOOBAaHUS IIPU3HAKOB Ha OPraHU3MCHHOM, KIJICTOYHOM W MOJICKYJIAPHOM YPOBHIX,
KOHUENUUSAMU MPOUCXOXKACHHUS M Pa3BUTHS JKUBOW HPHUPOABI, XapaKTEPUCTUKAMHU
KPUTEPHUEB BUJIOB U MOMYIISALUN.

B kaxoif U3 TeM OTIENbHO BbIIEICHBI LENH 3aHATHS, COepKaHue, 000pyIOBaHUEe U
MOCJIEIOBATENBHOCTD ICMCTBHUI BO BpEMS 3aHITHH.

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

[TomemieHsl 3amauyu MO TEHETUKE Pa3HBIX YPOBHEH CIOKHOCTH, HAaHBI MOAPOOHBIE
MOACHCHUS K PCIICHUIO TUIIOBBIX BAPUAHTOB TAKWUX 3a/1a4.

Conmepxxutrcs MHOTO TaOMMI] [UIsl 3aloOIHEHUST BO BpeMs 3aHATHH W A
CaMOCTOSITENIbHOM pabOThI J0OMa B LIEISIX UTOIOBOIO KOHTPOJISl 3HAHUM.



JIABOPATOPHAS PABOTA Nel

TEMA:
Yempoiicmeo ceéemoswvix muxkpockonog u npasuna pabomoi ¢ HUMU.

Iens 3anamus. OCBOUTH TEXHUKY PaOOTHI CO CBETOBBIM MUKPOCKOITIOM.

Oobopyoosanue. MUKPOCKOIIBI, UMMEPCUOHHOE MAcCJO, MOCTOSHHBIE MHUKpOIpenapaTsl
KJICTKH TUICHKH JTYKa, TAOJIHIIBI CXeMbI YCTPOHUCTBA MUKPOCKOIIOB.

Xo00 pabomeot.

PaccmoTpuTe OCHOBHBIE YaCTH MUKPOCKOIIA.

Haitnute Ha MHKpPOCKOIIE 3JIEMEHTHl MEXaHMYECKOW YacTM — OCHOBAaHME, IITATHB,
TyOycoaepKarenb, IPEeIMETHBIA CTOJHUK, TYyOyC, pEBOJIbBEpP, MaKpo — M MHKPOMETPUYECKUE
BHUHTBHI.

[raTuB 3akperjeH Ha MACCHBHOM IOJKOBOOOPA3HOM OCHOBaHUH, KOTOpPOE MPUIAET
MHUKPOCKOIY YCTOMYUBOCTD.

Ot mratuBa BBEPX OTXOJUT U30THYTHIN TyOycoaepkKareib, K HeMy MPUKPEIUIEH PEBOJILBEP
u TyOyC.

B ocHoBanum TyOycopepxkarens HaXOOUTCS MakpoMeTpuueckuil BUHT. C ero moMmoIibo
MOJKHO TIOJHATh WJIH OIYCTUTh TYOyC ISl MPUOIU3UTEIHHOW HACTPOKK mpubopa Ha (OKYC.
MaxkpoMeTprueckuii BUHT UCIIONB3YeTCs Ul U3YUeHHsI 00bEKTa IPU MajoM YBEIMYEHHUU.

[IpeameTHBINM CTOJIMK YKpPEIUIEH Ha IITaTUBE U MUMEET OKPYIJIoe oTBepcTue B LieHTpe. Ha
HEro MOMEIIAI0T PacCMaTPUBAEMbIN OOBEKT, KOTOPBII U3y4alOT B MPOXO/SIIEM CBETE.

MukpoMeTpruecKiil BUHT MOXHO BpalllaTh TOJBKO Ha M0Jl — 000opoTa B 00e cTopoHbl. OH
UCIIONIB3yeTCsl B paboTe ¢ OONBIIKUM YBETUYCHUEM ISl TOUHOM HACTPONKU pudopa.

OnTHYeCKyI0 YaCTh MUKPOCKOIIA COCTABIISIOT OKY/SIPhI U OObEKTHUBBI.

Oxymsip HaxOaUTCS B BepXHel yacTu TyOyca u oOpaieH k ma3y. OH mpencrasisier co0oit
CHUCTEMY JINH3 B METAJUTMYECKOM KOPITYCe MUTUHIAPUIECKON (HOPMBI.

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

DJIeMEeHTHI OCBETUTENBHON YaCTH MUKPOCKOMA — 3€pKajo, KOHAEHCOp U auadparma.

3epKano HaXOAUTCS TOJ MPEAMETHBIM CTOJMKOM UM 3aKperuieHo Ha mTaTuBe. Ero MoxHO
Bpallarh, U MOWMaB JIyd OT MCTOYHHKA CBETa, HANPABISATh HA UCCIEAYEeMBbIi 00BEKT. 3epKaio
MMeEET JBE MOBEPXHOCTH — BOTHYTYIO M IUIOCKYIO. BOTHYTasi MOBEPXHOCTh MCIOIB3YETCS MPHU
HCKYCCTBEHHOM OCBELIEHUHU.

Mexnay 3epKajioM B PEIMETHBIM CTOJIMKOM UMeEETCsl KOHACHCOP. OH COCTOUT U3 CUCTEMBI
JIMH3, KOTOpasi HallpaBJIsIeT My4yOK CBETa, OTOpPAchIBAEMBbIN 3€pKajioM, Ha UCCIIETyeMbIil PeaMeET.

Ha xongencope Haxomutcs auadparma (YEpHBIA SI3bIYOK), COCTOAIIAS W3 IUJIACTHH,
pacnonokeHHbIX 1o kpyry. Cama nuadparma He BUAHA, TaK KaK BMOHTHPOBAHA B CHCTEMY
KOH/JIEHCOpa.

3ATAHUE:

- PaccmoTpuTe MuKpoIpenaparsl KJISTKH IJIEHKH JTyKa MPH OOJIbIIOM YBEITHUEHHUH.

- Jlyig u3y4eHus o4yeHb TOHKHX JIeTajeil U CTPYKTYyp 00BbEeKTa UCTIONb3yHTEe MMMEPCHOHHBIN
O0OBEKTUB.

- KanHuTe Ha MOKPOBHOE CTEKJIIO UMMEPCUOHHOE MACIIO.

- 3apucyiiTe yBUJCHHbIE KJIIETKU B alTbOOM.

- IIporpute 00BEKTUB TPSIMOYKOIl, IPUBEAUTE MUKPOCKON B HEpabouee COCTOSTHUE.

- [IocTaBbTe MUKPOCKOII Ha MECTO.

Ilepeuens 6onpocoe 01a 3aKpenyieHus memol:
Tecmoewie 3a0anus:



1. Okxynspsl BCTaBIICHBI: I') MakKpOBHHT

a) B PEBOJIbBED 1) 3epKajo
06) TyOyc 5. Jlmadparma HaXOmAUTCS:
B) KOHJIEHCOD a) Ha KOHAEHCOpe
r) nuadparmy 0) TyOyce
1) MakpOBHHT B) OKYJsIpe
2. OcBerutenbHas 4acTb MHKPOCKOIIA 6. 3epxalio 3aKperieHo Ha:
MPEACTaBIICHA: a) IITaTUBE
a) TyoycoMm 0) MakpOBUHTE
0) KOHJEHCOPOM 7. OOBEKTUBBI HAXOIATCA B :
B) 3€pKaJioM a) THe3Jlax peBoJbBepa
I') MaKpOBHHTOM 0) IpPEeIMETHOM CTOJIUKE
1) auadparmMoin B) TyOycomepikareie
3. Onruueckas 4YacTb MHKpPOCKOMa 8. PeBonbBep MpUKpEILIEH K:
BKJIIOUAECT: a) MaKpOMETPHYECKHI BHHT
a) OKyIsp 0) TyOycomep:karenb
0) KOHIEHCOpP B) KOHICHCOD
B) nuadparmy 9. Konaencop 3to:
r) OOBEKTHB a) CUCTEeMa JIMH3
1) 3epKajio 0) myd4ok cBera
4. K mMexaHH4ecKOH 4acTH MHMKpPOCKONa 10. MukpomeTpuuecKuit BUHT
OTHOCHIT: UCIIONIB3yeTcs B paboTe C:
a) TyOyc a) MaJIbIM yBEITUYCHUEM
0) muadparmy 0) OosbLIUM yBEeTHYEHHUEM
B) PEBOJIbBEP B) HE UCTIOJIB3YETCS

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

Ilen» 3anamusa. OCBOUTh TEXHUKY IPUTOTOBJICHUSI BDEMEHHBIX IIPENAPATOB.

Obopyoosanue. MUKpOCKOIIbI, IMMEPCUOHHOE MAacClO, IOCTOSHHBIE MHUKPOIPENapaThl
KJIETKH TJICHKH JIyKa, TaOJIHIIbI CXeMbI YCTPOICTBa MUKPOCKOIIOB, yaiiku [leTpu, npeamerHsie u
IMOKPOBHBIC CTCKJIA, ITUIICTKU, YallIKH C BO)IOI\/'I, HOXXHUIIBI.

Xo0 paoombi.

Bo3pMuTe U3 yamku HCTpI/I IIMHIIETOM HECKOJIBKO BOJIOKOH BAaThI.

ITonmokuTte MX Ha MPEAMETHOE CTEKIIO, KaTHUTE | — 2 Karm BOABl U HAKPOMTE MOKPOBHBIM
CTEKJIOM.

PaccmoTpuTe BpeMeHHBIH Mpemapar cHayaja OpU MajoM, a 3areM MpHu OOJbIIOM
YBCIUYCHUH.

OOparuTe BHMMaHHE, YTO KpOME BOJOKOH BaTbl Ha Ipernapare MOTYT OBITh BHJIHBI
00pa3oBaHMs OKPYIIION WM HEMPABMWIHBHOU (DOPMBI, UMEIOIINE OUY€Hb YETKUE TEMHBIE KOHTYPBHI.
OTO My3bIPbKHU BO3yXa.

3apucyiite B aJlbOOM HECKOJIBKO BOJIOKOH BaThl U My3bIPEK BO3yXa IPU MajoM U OOJIBIIOM
yBenuueHun. Ha pucynke o6o3HaubTe: 1) BOJIOKHA BaThl; 2) My3bIPEK BO3/AyXa.

3aoanusn ons camonoo2omoexu.
3anoaHuTEe TAOIHUITY.
OCHOBHBIE METO/IBI MUKPOCKOTTHPOBAHHS

BOHpOC CaertoBas MHKPOCKOIIUSA 9HeKTp0HHaH MHKPOCKOITUA




Yro usyqaer

HasBanwue mpubopa

Ha uem ocHoBaH MeToz
MaxkcuMallbHOE YBEIUYEHUE

[Tone 3penus

JIABOPATOPHAS PABOTA Ne3
TEMA:
Ypoenu opzanuzayuu sncusvix cucmenm.
Ilenv 3anamusa. VI3yauTh YpOBHU OpraHU3AlMH >KUBBIX CUCTEM. OCBOUTH OCHOBHBIC
3aKOHOMEPHOCTHU HaClIeZIOBaHUS IPU3HAKOB HA PA3INYHBIX YPOBHSI.

Oébopyooseanue. Y4ueOHUK, aTbOOM, CXEMBI U I1JIAKaTHI.

Xo0 pabomot.

O6mas Oomosorusi (OoT rped. BIOS — xu3Hb W 10g0S — Hayka) H3ydaeT OCHOBHBIC
3aKOHOMEPHOCTH JKU3HEHHBIX SBJICHUH, MPOTEKAIOIIMX Ha Pa3jMYHbIX YPOBHAX OpraHU3alUuU
xuBoro. IlpeameroM ee w3ydeHUs SBISIOTCS JKMBBIE OPTaHU3MBI, MX CTpOCHHE, (DyHKIHH,
pa3BUTHE, B3aHMOOTHOIIIEHUE CO CPEAON U MPOUCXOKACHHUE.

Briiensiror ciemyionye ypoBHA OpTaHU3aMH OMOIOTUYECKIX CHCTEM:

- MOJICKYJISIPHO-T€HETHYECKU I

- CyOKJICTOYHBIT

- KJIETOYHBIN

- TKaHEBBIN

- OpraHU3MEHHBIN

- IONYJISAINOHHO-BUOBOM

- buocdepHO-ONOTreOIIeHOTHIECKHI.

Ha wmonexynsprno-eenemuueckom ypoeue W3y4aroT OWOXUMHUYECKHE W TEHETUYECKHE
IpoIlecChl, MPOTEKAloIIMe B KMBBIX CHCTEMaX, B TOM YHCIE XpaHEHHE, H3MEHEHUEe U
peanm3anuio TeHETHYECKOH MH(OPMAINK;, Ha CYOKIemOYHOM Ypo6He — CTPOCHHE U (QYHKITUH
KOMITOHEHTOB KJIETKH: Si7jpa, MeMOpaH, OpPraHOWJIOB U BKJIIOUEHUUN; HA KIEMOYHOM YpOBHe —
CTPOCHHE W JKU3HEAEATEIBHOCTh KJIETOK, MX CICIHUAIN3AIUI0 B XOAE Pa3BUTHS, MEXaHH3MBI
JIEJICHUs KJIETOK; Ha MKAHe8oM YypoeHe — CTpOoeHHe U (YHKIMHU TKaHeW U 0Opa30BaHHBIX WMU
OpTaHOB; HA OpP2aAHU3MEHHOM YPOGHe — OCOOCHHOCTH CTPOEHUS (QYHKIMI OTAEIBHBIX 0cO0ei; Ha
HONYIAYUOHHO-6UOOB0OM YPOBHEe — B3aUMOOTHOIICHUS MEXIY MONYIALUSMH, BXOAALIMMU B
COCTaB OMOTEOIICHO30B, M OKPYXKAIOIIEH HX Cpenoi; Ha OuocgepHno-ouoeoyeHomuyeckom
Ypo6He — KPYrOBOPOT BEIIECTB M YHEPTUHU, O0YCIOBIEHHBIN KU3HENEATEILHOCTHIO OPraHU3MOB.
TonabKO TpU KOMIUIEKCHOM H3YYEHHUM SIBICHUH >KM3HM Ha BCEX YPOBHSAX MOKHO HOJYYHUTh
LEJIOCTHOE TpesicTaBlIeHne 00 0co0oit Ononornyeckoit opme IBHKEHUS MaTEPUH.

[To coBpeMeHHBIM MpPEACTABICHUSAM, CyOCTPATOM >KM3HM SBIISIETCS KOMIUIEKC CIIOXHBIX
OMOTNOIMMEPOB — OEJKOB M HYKJICHHOBBIX KHCIIOT, 2 KM3Hb €CTh MX COBMeCTHasi (PyHKIHSI.
KuzHp cymecTByeT B BHAE OTKPBITBIX CHUCTEM, KOTOpblE HEMpPEPHIBHO OOMEHHBAIOTCS C
OKPYXaIOIIEel Cpeioi BENIEeCTBOM, SHEprue U HHGOPMAIIHEH.

DOyHAAMEHTATbHBIMU CBOHCTBAMH KHBOIO SIBISIOTCS: CAMOOOHOGEHUe, CBI3aHHOE C
MIOTOKOM BEIECTBA M DHEPIHU; CAMOBOCHpOU3sedeHue, 00ECIIeUnBaloliee MPEeeMCTBEHHOCTh
MEXJy TIOKOJICHUSIMH KJIETOK U OpPraHM3MOB, CBS3aHHOE C TIOTOKOM HH(pOpManuu;
camopezynayus, Oasupyromiascs Ha TOTOKAaX  BENIECTB, DJHEPrUU W  HH(DOpMAIHH.




@yHIaMeHTalIbHbIE CBOMCTBA KUBOTO O0YCJIaBIMBAIOT OCHOBHbIE NMPHU3HAKHU KU3HU — OOMEH
sewecme U IHepeUul, pazopaxscumMocmyv, penpooyKYuro, HAC1e0CME8EeHHOCMb, USMEHYUBOCHD,
UHOUBUOYATILHOE U UCMOpUYECcKoe pa3sumue, OUCKPEMHOCMb U YelOCMHOCHb, 20Me0CMas.

3A/IAHHUE:

3aKOHCIEKTUPYHUTE TEKCT.
[Tonb3ysch TEKCTOM, JEKIUSAMH U JTOTIOIHUTEIBHON JINTEPATYPOH, 3aII0JTHITE TaOIHILY.

YpoBeHb opranu3anuu [Ipenmer nzyueHus

Buocdepnsrii
buonenornueckuii
[TonmymaunoHHbII
Opranu3MeHHbIN
Opransbii
TxaHeBbIi

Knerounsiii

MouteKynspHbII

JIABOPATOPHASI PABOTA Ne4
TEMA:
JykapuoTH4ecKas KJieTKa.

Ilenv 3anamua: BpISBUTH CTPYKTYpHbIE W (YHKIMOHAIbHbIE OCOOEHHOCTH KIETKH —
DIIEMEHTAapHON €QUHMIIBI BCETO JXUBOTO HAa HalleW IUIaHeTe. YMETh HaXOAUThb OCHOBHBIE
KOMITOHEHTBI KJIETKH 1101 CBETOBBIM MUKPOCKOIIOM.

Oobopyoosanue. Tabmuibl CTPOEHUSI PACTUTENBHBIX, )KUBOTHBIX U OAKTEPUAIBHBIX KIIETOK,
cXeMa CTPOCHHS SYKapHOTHIYECKOH KJIeTKH, yalku [leTpu, Boaa, 1yk, kapTodenb, MpeIMeTHbIe U
MMOKPOBHBIC CTEKJIA.

Xo00 pabomeot.

IHurosnorus — (Cytos — kierka u |0g0s — Hayka) — Hayka, U3y4Jarolas CTPOCHHUE, XUMHYECKUT
COCTaB M (PYHKIIUH KIIETOK, U3 Pa3MHOXXCHUE, Pa3BUTHE W B3aUMOICHWCTBUE B MHOTOKJIETOYHOM
opranusMme. TakuMm o0pa3oM, MpeaAMET LUTOJIOTUU COCTABISAIOT KaK OJHOKIJIETOUHbIE OPraHU3MbI
(OakTepuu, mpocTelIMe, MHOTHE BOIOPOCIM W TPUOBI), TaK M KJIETKH MHOTOKJIETOYHBIX
(pacTeHuil, KUBOTHBIX, TPHUOOB).

OCHOBHBIMH 3a1a4aMU [IUTOJOTHHU SBIISTIOTCS: JAajbHEWIee N3ydeHnEe CTPOSHHS U (DYyHKIIUU
KJIETOK M HMX KOMIIOHEHTOB (MeMOpaH, OpraHOMJIOB, BKJIIOYEHUH, sJpa), UX XUMHYECKOTO
COCTaBa, B3aMMOOTHOIIIEHUH MEX/Ty KJIETKaMH MHOTOKJIETOYHOTO OpTaHU3Ma, JIEIIEHUS KJIETOK U
BO3MO)KHOCTH UX MPUCTIOCOOTIECHUS K U3MEHEHUSAM YCIIOBHM OKpYKaroIien cpebl.

Jnis  pemieHWsT TEPEYUCICHHBIX 3aJad B [UTOJOTUM TPUMEHSIOT pa3jMdHbIe METOJBI
UCCIIEIOBaHMUA.
Knerku mieHku Jjyka.

Otnenute MSCUCTYIO YEHIyWKY JyKOBUIBL. CHUMHUTE C €€ BHYTPEHHEW CTOPOHBI TOHKYIO
wieHKy. OTpexbTe KyCcO4eK IUIEHKH, ITOJIOKUTE €T0 Ha MPEAMETHOE CTEKIIO, KalmHUTe 1 — 2 karmm




pacTBopa Hoaa U HaKpOWTE MOKPOBHBIM CTEKJIOM.

Paccmorpure mpemapar npu  MajaoM  yBelMYeHHH. HalguTe  BBITAHYTBIE, IIOYTH
npsIMOYTOobHBIE KJIeTKH. OOpaTtuTe BHUMAHME, YTO siipa OKPAIIMBAIOTCS MONOM B JKENTO —
KOPUYHEBBIA I[BET W DPACIOJIAraroTcs Mo nepudepuu, Tak Kak B LEHTPE KIETKU HaXOAATCS
KpYyIIHbIE BaKYOJIU.

Paccmotpute mpenapar mpu OonbinoM yBennyeHud. Haiiiute OCHOBHBIE KOMITOHEHTHI
KJIETKA — TOJICTYIO JBYXKOHTYPHYIO OOOJIOYKY, 3€pHUCTYIO LUTOIIa3My U sapo ¢ 1 — 2
saapelkamMu. bonee cBeTiible, HE3EPHUCTHIE MATHA MPEACTABISAIOT COO0H BaKyOIIH.

3apucyiite B anbooM 1 — 2 kietku. Ha pucyHnke o6o3HaupTe: 0007I09KY, IUTOILIA3MY, SIPO,
BaKYOJIH.

Kuerkn kinyOHs kaprogens.

[TpurotoBsTe BpeMeHHBIN mpemapar. [lns 3Toro cpaenaiite cOCKOO WM TOHKHH Cpe3 C
IIOBEPXHOCTHU KycKa Ki1yOHs kapTodens. Ha npeaMeTHoe CTEKI0 IOMECTUTE Cpe3 U KanHuTe 1 —
2 xany BoAbl. HakpoliTe HOKPOBHBIM CTEKIIOM.

Paccmorpute mpemapar mnpu MajioM U OosblioM yBenumdeHuu. Haiiaure KpynHble
MHOTOYTOJIbHBIE TPO3padHbIe KIETKH C TOHKMMH JBYXKOHTYPHBIMH 00OJOYKaMHu. B kieTkax
HalliuTe KpaxMmajbHblEe 3€pHA. DTO BKIIOYEHHUS TPOPHUECKOro (MUTATEIbHOI0) HA3HAUCHMSL.
OOparute BHMMaHUE, YTO 3€pHAa MOTYT OBbITh Pa3IMYHON BEJIWYUHBI C XOPOILIO 3aMETHOMN
ciorctocTho. Kpaxmain HacnauBaercs mo Mepe oopasoBanus. [y moaTBep K IeHUSI XUMUUYECKON
IPUPOJIbl BKIIIOUEHUHM Ha Kpail MOKPOBHOTO CTEKJIA HAHECUTE Kalullo cjaaboro pacrtBopa iopa.
KpaxmasipHble 3epHa OKpallMBarOTCSI B CHHHUH I[BET, MX CIIOMCTOCTh CTaHOBUTCS Ooiee
3aMETHOM.

3apucyiite B ansbom 2 — 3 kierku. Ha pucynke o0o3HaubTe: 000JIOYKY, LIMTOILIA3MY,
KpaxMaJIbHbIE 3€pHA, CJIOU KpaxMaJia.

3AZTAHUE.

3arnonHuTe Ta0IHILY.
Turmel KJIETOK

Bonpoc DyKapuoTHYECKas KJIeTKa [TpokaproTnyeckas KieTka

Pa3mep knetku
Snpo
XpOMOCOMBI
Mewm6pana
Pubocombr

Hepeuelib eonpocoe onsa 3aKpenjienusl memaol:

1. JIByxmemOpaHHBIE OpraHeIIbL: 3. KommnoneHTH spa:
A. MU30COMBI A. sHJ0IIa3MaTHYeCcKas CETh
b. pubocomsr b. sapeimko
B. muTtoxoHapun B. nuzocomsl

I'. xyopormnnacTsl
4. B cuHTe3e Oenka NPUHUMAIOT

2. OmHOMEMOpaHHBIE OPTaHEIIb: y4acTue:
A. TM30COMBI A. KJIETOYHBIM LEHTP
b. nimacTuHYaTBIA KOMILIEKC b. mmacTuHYAaTHIT KOMILIEKC

B. sapsimko B. puGocomsl




JIABOPATOPHAS PABOTA Ne5
TEMA:
JyKapHOTHYECKAN KJIeTKA ()KHUBOTHAasl M PACTUTEJIbHAA KJIETKA).
IIpokapuoTnyeckas KJjeTka.

Ilenv 3anamusn: BBISBUTH CTPYKTYpHbIE W (DYHKIMOHAJIBHBIE OCOOCHHOCTH KIETKH —
3JIEMEHTAapHOW E€AWHUIBI BCEr0 JKMBOI'O HAa HAlled IUIaHETE. YMETh HAaXOAUTh OCHOBHBIE
KOMITOHEHTBI KJIETKH IO CBETOBBIM MUKPOCKOIIOM.

Obopyooeanue. Tabnuipl CTPOCHUS PACTUTENBHBIX, )KUBOTHBIX U OaKTepPHAIIbHBIX KJIETOK,
CXEMa CTPOCHUS HYKApUOTUYECKON U MPOKAPUOTHUECKON KIIETKH.

Xo00 pabomeot.

Kinerka — ocHoBHasi (popma opraHusanum xkuBoi marepum. Kietka — 3T0 OCHOBHas
enuHMIIa  JkuBOro. KieTka  cmocoOHA K =~ CaMOCOXPAaHEHUWIO,  CAMOPETYISIHH U
camoBocnpou3BeieHn0. OHa o0nagaer BCceMHU CBOMCTBAMU KHBOW CHCTEMBI: pAacCTeT,
Pa3MHOXAETCsI, OCYIIECTBIAET OOMEH BEIIECTB M DHEPrUH, pearupyeT Ha BHEIIHUE
pa3apaxuTenu M crnocoOHa K JBIKEHHIO. Hu onHa U3 ee COCTaBHBIX uacTel He obnamaer
COBOKYIMHOCTBIO 3TUX KauecTB. [103TOMy KJIeTKa sIBJIeTCS HAUMpocTeiiled OGnocucreMou —
3JIeMEeHTAPHOI eIUHULIEeH KU3HHU.

B mnpomecce KU3HEACATENBHOCTH pa3idyHble (PYHKIIMU KJIETKU OCYIIECTBISIIOTCSA €€
COCTaBHBIMU 4YacTAMHU — OOOJIOUKOM, opraHougamMu H siapoM. OpraHoubl MOTYT HUMETh
MeMOpaHy (MeMOpaHHBIE), @ MOTYT M HE UMETh e¢ (HeMeMOpaHHBIE).

Knerka Oaktepuii M cuHE3eJEHBIX BOAOpOcieil He uMeeT odopmieHHOro sapa. Takue
OpraHU3Mbl HA3bIBAIOT Hpokapuomamu. CyliecTBa, KICTKA KOTOPBIX COAEpPKAT siApa, yUCHbBIC
Ha3BaJIH IYKaAPUOMAMU.

3AJAHUE:

1. TlpounTtarh M 3aKOHCIIEKTUPOBATH BBIIIEYKa3aHHBIM TEKCT. Caenarh BBIBOA.

2. C moMOIIBI0 PHCYHKOB, BBIIAaHHBIX TPETIOIaBaTeIeM, PACCMOTPETh M 3apUCOBATh CXEMY
CTPOCHMS PACTUTEIBLHOM U )KMBOTHOM KileTKH. [loanucars Bce OCHOBHBIE KOMIIOHEHTBI.

3. Paccmorpers Bce opraHouabl W BKIIIOUEHHS HM300pakeHHBIE Ha pUCYHKe. B Terpamm
Hanucarb, Kakue (QYHKIUH BBIMOIHAET KaXKIAbIH U3 HUX.

4. PaccMOTpeTh CXeMy CTPOEHHS TPOKAPUOTUYECKON KIIETKU. 3apucoBaTh U MOJANUCATh BCE
COCTaBHBIE YACTH.

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

Llenv 3anamua. Jloka3aTb €AWHCTBO W pa3nuuus oOMeHa BemecTB (MeTrabonm3ma)
PaCTUTENBHBIX U )KHBOTHBIX KJIeTOK. HayunThces onpenensats (a3bl MUTO3A.

Qobopyoosanue: TaOIUIBI, CXeMa MHUTOTHYECKOTO ITUKJA KIIETKH, CX€Ma MHTO3a KJIETKH,
cXeMa paBHOMEPHOTO OMHAPHOTO JIPOOJICHHUS TPOKAPHUOTHIECKOM KIETKH.

Xo0 pabomeot.

OOMeH BemecTB M JCICHHE — OCHOBA JKHU3HEACATEILHOCTH JIFOOOW KJIETKU. 3HAHWE
ocoOeHHOCTel OOMEHa BEIEeCTB IO3BOJSET MOHATH MEXaHW3Mbl BO3HHKHOBEHHS MHOTHX
3aboneBanuii. Hapymienne neneHus mpuBOIUT K 3a00I€BaHUSM WU THOETH )KMBOTO OpTraHu3Ma.



KN3HEHHBI U MUTOTUYECKHWM [IUKJIBI KJIETKH.

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

MHUTO3 B KJIIETKAX KOPEIIIKA JIYKA.

[Tpu momMoIu cxembl HaWaUTE 30HY AeneHus. OOpaTuTe BHUMaHKUE, YTO KJIETKU B ATON 30HE
UMEIOT MOYTH KBaJpaTHYIO QopMy, X Spa U LMUTOIUIa3Ma MHTEHCHBHO OKpAIIEHBbI B TEMHO-
CHUHUM, TTIOYTH YEPHBIN IBET (CM PUCYHOK 2).

W3yuure KaeTku 3T0i 30HbI. HaliiuTe KiieTku B pa3HbIX azax MUTOTHUECKOTO JICJICHUS.

Unmepgpaza. SInpo B KIeTKe OKPYINIOe, C YSTKUMHU rpaHuliaMu. B HeM BUIHBI 1-2 saphImika.
XpoMaTHH B BH/JIE TNIBIOOK 3aMOJIHAET HYKJICOIIa3MYy.

Ilpoghasa. SInpo 3aMeTHO YBETUUUBACTCS, SAPBIIIKA UCUE3AI0T. XPOMOCOMBI CIIUPATU3YIOTCS
(ckpyuunBaroTcs), oOpa3ys KIyOOK U3 TOHKMX HHUTEH. SlnepHas oOonouka He BHIHA. B KkoHIle
npoda3zbl OHA pa3pyIIaAETCA.

Memaghaza. XpoMOCOMBI IieKaT B HKBATOPUAIBHON IUIOCKOCTH, 00pa3ys MaTepUHCKYIO
3Be3/1y. B HEKOTOPBIX KJIETKax BHJHO, YTO XPOMOCOMBI COCTOSIT M3 JBYX Xpomaruz. OOparure
BHHMaHUE, YTO Ha 3TOH CTaAMHM XPOMOCOMBI MAaKCHMaJbHO CIHUPATU30BaHbl M JIY4YIlE BCETO
BUTHBI.

Anagpaza. B knetkax BUIHBI JBE 3BE3/Ibl, TAK KaK CECTPUHCKHE XPOMOCOMBI (XpOMAaTHUIbI)
MEPEeMEIAOTCS K TOI0caM. XPOMOCOMBI COCTOSIT U3 OJJHOM XPOMATHJIBI M HMEIOT BH/I IIMTAIBKA
— IIEHTPOMEPHI HAIIPABIIECHBI K MOJIFOCAM, a TUIEYH PACXOASTCS MO YIIIOM IPYT K JIPYTY.

Tenoghaza. Y TONIOCOB KIETKH BHUIHBI PHIXJIbIC
KITyOKU u3 YaCTUYHO JeCIMPaTN30BaAHHbBIX
OHOXPOMATHIHBIX XPOMOCOM. B meHTpe KIJIETOK
HauMHAeT (OpPMHUPOBATHCS  IMEPEropoyika,  KoTopas
MIOCTENICHHO JICTUT MATEePUHCKYI0 KIETKY Ha JIBE
JIOYEPHUE.

3apucyiiTe B a1b00M 1O OHOU KJIETKE B PA3ITUUYHBIX
dazax muTo3a u B uHTEpdase.

Ha pucynke o6o3Hadusre: uHTepdazy, mpodasy,
Metadasy, anadasy, Tenodasy, Sapo, IUTOIIAZMY.

JIABOPATOPHAS PABOTA Ne7
TEMA:
IMPUHIUIIBI PEHHTEHUSA
THUITOBBIX 3A/1AY.
Ilenw 3anamusn. HaydynTscs peliars 3a1a4y 110 TEHETUKE PAa3HBbIX YPOBHEH CI0KHOCTH.

Obopyooeanue: TabnuIIbl, aTHOOMBI.

Xo0 pabomeot.
21.]'[5[ YCIICHIHOTO PCHICHUA THUIIOBBIX 3aJa4 Ha 3aKOHbI MeH}IeJ’IfI HeO6XO}II/IMO YMETH
BBIMKCHIBATh TaMmeThl. CleayeT MOMHHUTh, YTO M3 KAXKIOW Mapbl allIeIbHBIX T€HOB B TaMeTy
MOITaaeT OOWH. ] OMO3HUTOTHI AIOT OAWH THII TaMET:

P AA P aabb P AAbbCC



G A G

Oco0u TeTepo3UroTHHIE:

a) 10 OAHOMY MPHU3HAKY JAIOT JBa TUIIA TaMeT:

0) 1Mo ABYM MpU3HAKAM JAIOT YEThIPE THUIIA TTIMET:

P Aa P AaBB
G A a G AB aB
P AaBb

G AB Ab aB ab

P AaBbCC

G ABC AbC aBC

B) IO TPEM IPU3HAKAM JAtOT BOCEMb TUIIOB raMeT.
[Ipu BbIMUCHIBAaHUU THOpUIAa HEOOXOIUMO COOMIOAATh CIEAYIOMUNA TMOPSIOK:

G ADbC

P AabbCC
G ADbC abe

CHa4aJia

BBIIIKCEHIBAIOT 4 THIIa raMCeT, Kak Yy ;[Hrn6p1/ma, YCIOBHO BPCEMCHHO CUHUTasd OpPraHusm

T'OMO3HUI'OTHBIM II0 TpeTBefI mape aJuIeseH:

P AaBbCec
G ABC AbC aBC

Azarem MmeastorreH C Ha ¢ U IMOJIYy4aroT €1 YCThIPC TUIIA TaMCT:

G ABc Abc aBce
3amaua.

V 4yenoBeka rex Kapero nBeTra JOMUHHUPYET HAJl TCHOM FOHY60ﬁ OKpacCKH. Kaknmu no LOBCTY

OKaXXYTCS TJIa3a y IeTeH, €CIIM MaTh TeTePO3UTOTHAS Kaperiasas, a OTel] Toy0orIa3blii?
YesoBue 3a1a4u HEOOX0UMO OYOPMITATEH B BUJIE TAOJIUIIBL:

[Tpuznak l'en l'enotun
Kapuii et a3 B BB, Bb
['omy6oii 1iBet a3 b bb

I'eHeTn4eckas 3anuch peHICHUA:

P Bb x bb
G B b b
F Bb bb

FeTepO3HFOTHBIﬁ OpTraHu3M HOacT OBa TUIIA T'aMCT, TOMO3UTOTHBIN

— omuH. B pesynbrare

TaKoro Opaka BEpOSITHOCTh POXKJEHHUS JETeH ¢ KapuMH TJa3aMu M TOIyObiMH Tazamu 1:1 (mo

50%).

OTBeT: paBHAst BEPOSTHOCTh POXKIACHUS Kaperia3biX U roinyoornassix aereit (mo 50%).

3AJAHUE:

Pemmts 3amayqy.
3amaua 1.

KpachHast okpacka IBETKOB y HOYHOM KpacaBUIIbl OMPENENIIeTCS JOMUHAHTHBIM I'€HOM A,
Oenasi — pelecCUBHBIM TeHOM a. [eTepo3urotsl Aa HMEIOT PO30BBIC IIBETKU (IIPOMEKYTOUHOE
HacienoBanue). CKpelieHsl JIBa pacTEeHUs ¢ PO30BbIMH I1BeTkamu. Kakoit reHoTun u (peHoTur

OyayT umeTh rubpusst F ?

YegoBue 3a1a4n He0OX0AMMO 0OPMIIATH B BUJIE TaOIHIIBL:

ITpusHax

T'en

T'enorun

Kpachsbie nieTku

Po30BEIE IBETKH

benwie nBeTKN

JIABOPATOPHAS PABOTA Ne8

TEMA:
Ikonozusa. Beeoenue ¢ npeomem.

Ileﬂb 3anamus. DKOJOTHS — CUHTETUYECKas OMOJIoruyecKast HayKa O B3aMMOOTHOMICHUAX

MEXy )KUBBIMU OpPTaHU3MaMH U CPEIOi UX OOUTaHUS.
Oobopyoosanue: TabIUIIBI, ATLOOMBI, CXEMBI, YYCOHUK.




Xo0 pabomot.

HeiHe c10BO «3KOJIOTHS» CTAJI0 BECbMa MOMYSPHBIM, TOT TEPMHH HEPEIKO YIIOTPEOISIOT
B COYETAaHMHU C OOIIECTBOM, KYIBTYPOH, CEMbEH, 3M0pOBBEM M T.J. HAUOOJIEE YacTO MPUMEHSIOT
3TO CJIOBO, YKa3bIBasi Ha HEOJIAromnolyyYHOe COCTOSHUE OKPYKaIOIIeld Hac MPUPOIBI.

TepmuH «3K0JI0rHsD» 00pa30BaH U3 IBYX Ipeyeckux cioB (0iK0S — mom, xuimiie u 10gos —
HayKa, 3HAHUE) U 03HA4YaeT B OYKBAJIbHOM CMBICIIE «HAyKa O MECTOOOUTAHUM.

JIrobo¥ crenuasucT — UCCIeAOoBaTellb PACTUTEIBHOIO W KMBOTHOIO MHpa — BCErja He
TOJILKO OOTAHHUK, 300JI0T, HO M 9KOJIOT, MOCKOJIbKY HEBO3MOYKHO M3y4yaTh TOT WJIM UHOW OpraHU3M
B OTPbIBE OT ero Mectoobutanus. [l03TOMy BEIMKUMU SKOJIOTaMH MPOLLIOT0 MOXKHO Ha3BaTh K.
Jluanes (1707-1778), XK.b.Jlomapka (1744-1829), T.Manwsryca (1766-1834) u Y.JlapBuna
(1809-1882).

[lepBeiM TpygoM TIO DJKOJIOTHHM cjieayeT cuutarb pabory Y.Jlapsuna (1859 1)
«[Ipoucxoxnenne BunoB». C(HOPMYTUPOBAHHBI MM BBIBOA O CYIIECTBYIOLIEH B Mpupoe
MOCTOSTHHOW OOphO€ 3a CyLIECTBOBaHHE MPUHAMJCKUT K YHUCIY LEHTPAIbHBIX IOJIOKEHUI
skosoruu. B 1866 1. Beimen B cBeT (yHAaMEHTANbHBIA TpyAd HeMenkoro 3oojora D.[exkens
«Bceobmrast Mmopdornorusi opranu3MoB». B Hem BrepBble JaHO OOIIee ONpeAeNieHUEe SKOJIOTUU
KaKk CyMMbl 3HAaHUH I10 COBOKYIHOCTH B3aMMOOTHOIIEHHUH >KMBOTHOIO C OKpYXaroulel ero
Cpe/oii, Kak OPraHuYeCKOM, TaK M1 HEOPTaHUYECKON. YUeHBI OTHEC SKOJIOTUIO K OMOJIOTHYECKUM
HayKaM M HayKaM O IpHUpOJE, KOTOpBIE, MpPEXJE BCEro, MHTEPECYIOT BCE CTOPOHBI KU3HU
OHOJOTMYECKIX OPTaHU3MOB.

B kagecTBe caMOCTOSTENHHON HAYKH IKOJIOTHS chopmMupoBanach K Hadary 20 B. IPH ATOM
HapsIy ¢ 3apyOe)KHBIMU YYCHBIMU B €€ pa3BUTHE U CTAHOBIIEHUE BHECIH OIPOMHBIN BKJIa/1 HAIIN
cooteuectBeHHUKU: K.A . Jlokyuae, B..Bepnaackuii, H.U.Basunos, B.H.Cykaues u ap.

HctuHHOE 3HAUEHUE IKOIOTHH 10 — HACTOAIIEMY CTalld OCO3HaBaTh UMb Ha 3akare 20 B.,
KOI7la BO3pAacTaHUE YHMCIEHHOCTH HACEJIEHUs IUIAHEThl M PE3KO YCHUJIMBLIEECS BO3JEHCTBUE
YyelloBeKa Ha MPUPOIHYIO Cpely, MpUBEAIIee K e€ AerpaJaluu, IOCTaBUIN BOIPOC: ObITh WK HE
OBITh YEJIOBEUECKON LIMBUIN3ALUH.

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

Jlormka pa3BUTHs SKONOTMM KaK HayKd, a TaKkKe MOTPEOHOCTH MPaKTHUECKOH OXpaHBbI
O00BEKTOB MPHUPOJBI OOYCIOBWJIM CO3JaHME TaK Ha3bIBAEMOIO SKOJOTMYECKOTO0 BapUaHTa
CHUCTEMHOTI'0 TIO3HAHMSI, WIH IKO102UHYUECKO20 ROOX00a.

OC00EHHOCTBIO MOAXO0/A SIBISIETCS TO, YTO B MPEACTABICHUE 00 HKOJOTUYECKON CHCTEME
BXONAT [JBE KpYIHBIE IIOJCUCTEMBI: OJHA M3 HHUX YCIOBHO IIOMELIAETCS B ILIEHTPE U
paccmarpuBaeTCsl Kak IVIaBHBIM OOBEKT, a JApyras — OKpyKarouas cpefa. IOTH MOACHCTEMBI
HENpepbIBHO OOMEHUBAIOTCS BELIECTBOM, SHepruei u nHpopmanueil. Bee cBsi3u oneHuBarorcs,
MIPEXJI€ BCETO, 10 UX BO3JICUCTBHUIO HA YCTAHOBIICHHBIA OOBEKT.

3AJJTAHHUE:
1. Paccmotpers oOuTareneil akBapuymMa U COCTaBUTh CXEMY IHILIEBON CETH.

OOBsACHHUTH POJIb KaXXJI0T0 3BCHA B MHUILEBOM CeTH.

2. CpaBHUTH DKOCUCTEMY aKBapUyMa M BOOEMa, OOBSCHUTH,
MoYeMy KPyroBOpOT YIJIEpoa B aKBapuyMe HE3aMKHYTHINA?
[louemy  KpyroBOopoT  KHCIOpOJa B  aKBapuyMe
HE3aMKHYTBII?




JIABOPATOPHAS PABOTA Ne9

TEMA:
KauecTBo oKpy:xalomei cpeabl U 310POBbe Ye10BeKA.

I]env 3anamusa. JKOJIOTHUS — CUHTETUYECKAs: OMONIOTHYECKas HayKa O B3aMMOOTHOIICHUSIX
MEXy >KMBBIMU OpraHH3MaMH M cpefod ux oOuTaHus. BeIThb Ui He OBITh UYeIOBEYECKOMH
[IUBUJIM3AIIH.

Obopyooeanue: Tabnuibl, aTbOOMBI, CXEMbI, YYCOHHUK.

Xo00 pabomeot.

[Tcuxudeckoe u puU3NYECKOE CAaMOUYBCTBUE YETIOBEKA, €T0 HACTPOEHUE, ETI0Basi aKTUBHOCTD
B pEIIAIONIei CTETIEHH 3aBUCAT OT COCTOSIHUS €r0 30poBbs. HO TONBKO MOIOpPBaB €ro, YemoBeK
MOJTHOCTHIO OCO3HAET, YTO HMEHHO 3/I0pPOBbE SIBJISETCS TJIABHBIM OJaroM, OMpeAesstonuM
BO3MOYKHOCTb ITOJIb30BATHCSI BCEMU JIPYTHUMHU Oiaramu.

B mnHacrosimee BpeMs B OKpYXaloUIyl0 Cpely TMOMagaeT Bce OOJbIIe aHTPONOTECHHBIX
BEIICCTB, SBISIONIUXCS HE MPOCTO 3arpsi3HSAIONMMH, HO W TOKCUYHBIMH, KaHIEPOTCHHBIMHU
(crmocOOCTBYIOIIMMU ~ Pa3BUTHIO paka H JAPYTHX 3J0KAaYECTBEHHBIX HOBOOOPA30BaHMI),
aJUIEPreHHBIMUA U MYTareHHBIMU JIJIS1 Y€JIOBEKA U JAPYTUX JKUBBIX OPTraHU3MOB.

[ToaToMy &7 BBDKMBAaHHS YelOBEUECTBA, a BO3MOXKHO, U Bcel Ouocdepsl Tpedyercs
CPOYHBIN MEPECMOTP MPHOPHUTETOB pa3BUTHs. B HacTosIee BpeMs U TeM Oosiee B OyaymieM He
9KOJIOTHUSl JIOJDKHA TMOJCTPAaWBAThCS TMOA HYXKAbl SKOHOMHUKHA M TOIUTHKH, a HAo0OpoT, T.e.
HEOOXOINM 3KoyeHmpuyeckuil nooxoo. borarctBo 000N CTpaHbl JOMKHO OIICHHBAThCS HE
KOJTMYECTBOM IPOU3BENCHHBIX MaTepHalbHBIX ONar, a ypOBHEM 3/I0pOBbS HaCElCHUSI.
Hcropudeckas cMeHa B3aUMOOTHOIICHHSI JKOHOMHUYECKHX W OKOJIOTHYCCKUX  IIeNied
0OIIECTBEHHOTO Pa3BUTHS MOKa3aHbI B TaOIHIIE.

TexHoorus ¢ TexHonorus u OxpaHa cpezbl Oxpana cpenpl
SKOHOMHMYECKUMHU, HO JKOHOMHKA C («d2K0MIOTHAY) C «OKoJIOrUs» 0e3
0€3 PKOJIOrHYECKUX HKOJIOTHYECKUMHU TEXHUYECKAMHU U orpaHu4eHui (pagu
OrpaHUYECHUN OTpaHUYCHUSIMHU SKOHOMHYECKUMU BBDKUBAHMS)
OTrpaHUYEHUSIMU

Ecnu onenuBare Haily cTpaHy Mo 3TOMY IMOKa3aTeNi0, TO OHA OKAXKETCS OJHON M3 CaMbIX
HUIIUX, TaK KaK MO MPOIOJDKUTEITLHOCTH Xu3HU Poccust ctoutr Ha 51-m Mecte B mMupe, Kk 60
rojiaM KM3HU YHCIO XPOHUUYECKUX 3a00JI€BaHHI B CpeTHEM paBHsAETCS 3, OONBIIUHCTBO JIONEH
MMEIOT KaKue-Tu00 OTKJIOHEHHS B TIcuxuke, 60% HaceneHus CTpaJaroT ajuIeprHen u T.1.

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

Uro0bl comepkaHue 3arps3HSIOIMIMX BEIIECTB B OKpPYXKAIOUIEH cpeae He Belo K
MOBBINICHUIO  3a00JIeBaéMOCTH, OHO He JjgomkHo mpeBbimarte [IJIK  — HOpmarusa,




YCTaHABIMBAEMOTO B 3aKOHOJATEIbHOM IOPSAIKE CAHUTAPHBIMU ITPABHIIAMHU.

IIIK — npexeibHO JomycTHMasi KOHHEHTPALIMSA Pa3IMYHbIX BUIOB 3arps3HUTENCH B
BO37yX€, BOJI€ NJIM TI0YBE, IPEBBIIIEHNE KOTOPOI OKa3bIBAET BPEIHOE BO3ICHCTBHE HA YEIIOBEKA,
pacTeHusl, KUBOTHBIX.

BrniepBbie B MHupe 3TH HOpMAaTHBBI ObLIM pa3paboTaHbl HMEHHO Yy Hac B CTpaHe, M i
0OJIBIIMHCTBA 3arPA3HUTENICH OHU SABJISIOTCS CAMBIMU )KECTKUMH B MUpE.

B kaxaom KyOMueckoM CaHTHMETpE TOpOJCKOro Bo3layxa coxepxkutcs ao 100 Teic.
MENPYalIINX YacTUl], OOJBIIMHCTBO M3 KOTOPBIX ONACHBI JJISi HAIIETO 30pPOBbS (BBIXJIOIBI
aBTOMOOMJIBHBIX JiBUTaTeseil). B cenbckoil MecTHOCTH cozeprkaHue BpeIHBIX BELIECTB B BO3/1yXe
B JIECATKU Pa3 MeHbILE. YCyryOuseT 00CTaHOBKY CIIOCOOHOCTh HEKOTOPBIX BELIECTB, HalpUMeEp
alieToHa U (eHosa, pe3ko yBEIMYUBATh CBOE BPEJHOE BO3JCHCTBHE HA 37J0POBbE YEIOBEKA MPHU
B3aUMOJICHCTBHH JPYT C APYyroM (3G HEKT CyMManuu IeHCTBHS).

Oco0yro omacHOCTh TPEACTaBIseT COOOM CMOT, MOA KOTOPBIM IOHUMAIOT JII000e
BHJMMOE HEBOOPYKCHHBIM INIa30M 3arpsi3HEHHUE BO3AYXA.

MHoro BpenHBIX IJs 310pOBbs BEIIECTB IIOCTYNAET B BO3AYX IIPM T'OPEHMM I'a30BOM
IUIUTBI, KepOCUHKU. [103TOMY HHMKOTIa HE NCIONb3YiTe ra3 s 000rpeBa NOMEILEHHH.

CaHuTapHO-TUTMEHUYECKasi OOCTAaHOBKA XapaKTEPU3yeTCs TaKKE HAJIMYMEM IHUTHEBOM
BOJbl B JIOCTaTOYHOM KOJMYECTBE M XOpoulero kauecrsa. OKOJIO ITOJIOBUHBI BOJOIPOBOIHOMN
BOJIBI TTOZIAaeTCs 0€3 JOCTAaTOYHON OYMCTKH, T.€. MHHEPATU30BAHHOMW, 3apakKeHHOW MHUKpoOaMH U
OakTepusiMU. DTO MOXKET BbI3bIBaTh BCIBIIIKM 3a00JIeBaHMN JU3EHTEpHUEH, TenaTUToM U JIp.
[ToBbilIeHHAas MMHEpanu3alusl NHUTHEBOM BOABI YCKOPSET IPOLECC OTIOKEHUS Cojied B
OpraHusMe.

Tak kak Boay a1 OBITOBBIX HYXKJ B Halled crpaHe OepyT B OCHOBHOM U3
IIOBEPXHOCTHBIX MCTOUYHHUKOB (PEK, 03€p), TO Iepea Mojayeii B BOJONPOBOJ] €€ MPUXOJUTCS He
TOJIBKO OYMIIATh OT PA3JIMYHBIX OTXOJOB, HO M 00e33apakuBaTh. OCHOBHBIMM METOJAaMH IMpU
9TOM SBJISIFOTCS XJIODUPOBaHME W O30HUpOBaHME. Eciau CcyMMHpOBaTh BCE IOCIEICTBUSA
NoTpeOIeHUs] 3arpsA3HEHHON NMUTHEBOM BOJBI, TO OKAXKETCSA, YTO OHA SBJISIETCS NPSAMOM WU
KOCBEHHOW MpUYMHON BO3HUKHOBeHUs 70-80% 3a00s1eBaHMiA.

B nmnocnennue roapl Bce OONBIIYIO OMAaCHOCTh JUISL  370POBbSI HACEIEHUS CO3AAeT
NOBBIIIEHHBI €CTECTBEHHBIH pajvalMoOHHBIA (POH. DTO CBS3aHO C IMOCIEIACTBUAMHU SICPHBIX
UCIBITaHUH, aBapuil Ha AaTOMHBIX OOBEKTaX.

Ocoboe KOBapCTBO ATOr0 BHJA 3arps3HEHUs COCTOUT B TOM, YTO OHO, BO-TIE€PBBIX, MOXET
ObITh OOHAapY)KEHO TOJBKO CIHEUUAlIbHBIMU HpuUOOpaMu, a BO-BTOPBIX, OTpPHULIATEIbHBIE
HOCTIE/ICTBHS B OOJIBIIMHCTBE CIyYaeB MPOSBISIOTCS HE Cpasy.

BpeanbiM a5 310poBBsl SIBISIETCS YpOBEHb IyMa, mpesbimaromuid 80-100 nenmbGen.
beperure cBoe 310pOBbE — HE BKIIIOYANTE CIIMIIKOM TPOMKO paauo- U TeJeanmaparypy.

OpHako M pacTUTENbHBIE MPOAYKTHl CceMuac Tak 3arpsA3HEHbl, YTO CHELHAIUCTHI
PEKOMEHIYIOT MBITh (DPYKTHI U OBOILHM C MBIJIOM MJIM Cpe3aTh KOXKYpY.

['pubbl cusibHEE pacTeHU aKKyMYJIUPYIOT B ce0e BpedHbIE BEIIECTBa, T0O3TOMY COOMpaTh UX
MOJKHO TOJIBKO B JIECAX, PACIIOJIOKEHHBIX HE MEHEe 4eM 3a 50 KM OT KPYIHBIX MPOMBIIIIEHHBIX
LEHTPOB.

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

K 31paBoOXpaHUTENbHOMY acCHEKTy MPUMBIKAIOT U TMPOOJIEMbI, CBSI3aHHBIE C OXpaHOW U
UCIIOJIb30BaHUEM JIEYeOHBIX NMPHUPOIHBIX pecypcoB. K HMM OTHOCATCA Takue peKpearoHHbIE
pecypchl, Kak MHUHEpalbHas BOJa U TPs3U, TOPHBIH M MOPCKOM BO3AYX, JIECHbIE MAacCHUBBI C
XBOWHBIMHU MOPOJIaMH JiepeBbeB. VIMeromuxcs: B HacTosIIee BpeMsl 0J1IaroyCTpOEHHBIX KypOpTOB
HE/I0CTAaTOuYHO, OHHU TMEeperpyxkeHnl, 3arpsasHeHbl. OcoOeHHO 3Ta mpoliema 000CTpHIIach B
HocJeTHUe TO/bl, KorJa OoJblIas MOJOBHUHA TPAJAULMOHHBIX MECT OT/bIXA U JEYCHHUS OKa3alINUCh
JUIsL poccUsiH B OnrkHeM 3apyOexnbe (fnrta, EBmaropus, Tpyckasen, Cyxymu, [Iunynna).

B Hacrosmee Bpemst Poccuiickas ®enepanus pacnosaraer 153 kypopramu, OfHa TPETh
KOTOpPBIX cocpenoroueHa Ha teppuropun Kaskazckux Munepansubsix Bon (Kucnosozck,



[Taruropck) u Yepanomopckom modepexxbe KpacHomgapcekoro kpast (Coun, AHama, ['eneHHKuK).
ypOBeHb 3arpsA3HCHUA BO34yXa IO OTACJIBHBIM BCHICCTBAM B 60J'II:IJ_II/IHCTBG KYpPOPTHBIX
roponoB mpeBbimaet [1/IK B HeCkombko pa3 u3-3a 0OWIMS aBTOTPAHCIIOPTA M HEOCHAIIICHHOCTH
IMPOMBINIJICHHBIX HpCI[HpI/ISITI/Iﬁ O4YUCTHBIMHU YCTAaHOBKaMH. YacTeIM SBJICHHEM Ha MOPCKHUX
KypopTax CTajio 3aKpbITHE IUISHKEH B pa3rap KymajlbHOTO CE30HA M3-3a HEAOMYCTHUMO BBICOKOTO
OakTepuaabHOro 3arpsi3HeHust Bojbl. HeoOXommMo cpoyHoOe BBIICNICEHHUE CPEICTB HAa pa3BUTHE

KypPOPTHBIX KOMIUIEKCOB, 0JIaroyCcTpoicTBO HEOPraHW30BaHHOTO OT/IbIXa, PEMOHT KaHaJIU3aLUH.
3AJIAHUE:
1. Yro o3Ha4aeT TEPMUH «IKOLIEHTPUUECKUI 1101X01»?

2. Kakoii HoOpMaTuB ycCTaHaBIMBAaeTCA [UIsI KOHTPOJIS 3a KaueCTBOM OKpY’Karollei
cpe;[H?tho MOXHO HOPCANPUHATE IJId YMCHBIICHUA BPCAHOI'O BJIMAHUA 3arpA3HCHUA
BO3/yXa, BOJIbI, MPOAYKTOB MUTaHUs Ha Balle 3A0pOBbe?B KakoM COCTOSHUM HAXOASTCS
pekpeanronHbie pecypchl Poccun? Kakue nmpoOieMbl BCTalOT B CBS3H C ITUM?

2 BapuanTt Tem J1a0opaTopHbIX padoT Mo 6M0JI0run

Cucrema 1a00paTopHbIX padOT MpeHa3HaueHa Ul IPOBEIEHUS UX Ha ypoKax OMOJI0ruu
koJutepke . OHM COOTBETCTBYIOT paboueil mporpamme no o6uonoruu it CIIO u moryr
IPOBOIUTHCS B TSUCHHUE U3YUCHHSI TUCLUILUIMHE TI0 MEPEe IMPOXOXKICHHUS COOTBETCTBYIOILIETO
TEOPETHUYECKOro MaTepraia B (hopme 1ab0paTOpHOTO MPAKTUKYMA.

HaceimenHocTh conepkanus Kypca TeOpEeTUUECKUM MaTepHUalioM, HEJI0CTaTOYHOCTh
00opynoBaHus KaOMHETOB, pa3BUBAIOIIAs HAIIPABICHHOCTh Y4eOHO-BOCIIUTATEILHOTO MpoIiecca
SIBWJIMCH IPUYMHON TTOMCKOB HOBBIX MOJIEJICH peau3alvy IeITeIbHOCTHOTO MOIX0/1a B
npenogaBanuu ouosioruu B CITO.

Bce maboparopHsie paboThl 00beIMHEHBI OHOM CTPYKTYpoil. OHHM BKIIIOYAIOT B ce0si: Ha3BaHUE,
e M, 000pyIOBaHKe, X0/ PadOThI, COCTOSIIMI 3 TEOPETUYECKOH U MPAKTUIECKOH 4acTH,
BbIBOJI. C IIETIBIO €IMHOTO MOAX0/Ia K O OPMIICHHIO PE3YJIBTATOB ISl YUAIIUXCS IPUBOIUTCS
TalnuIa, a Tak’ke BOMPOCHI, TOMOTaloIIre chOpMyITHpOBaTh BBIBOJL.

[Tpu BeIONTHEHUHN 1a0OPATOPHBIX PAa0OT HEOOXOMMO, YTOOBI CTYIEHTHI:

e BHUMATEJIBbHO NPOYUTAIN Ha3BaHHE PaOOTHI U €€ LIellb;

e TI03HAKOMMJIUCH C TEOPETUUECKOHN YacThI0 padOThI, a TPU HEOOXOIUMOCTH 0OpaTHIIUCH K
TEKCTY COOTBETCTBYIOLIET0 naparpada yueOHHKa;

e IPOBEPUIM HAM4YKME 000PYIOBAaHUS JUIsl IPOBEICHUS JaHHOM pabOTHI;

e W3YYWIHU 3Tkl BBINOJHEHHs pabOThI U X MOCIE0BATEIbHOCTD;

(] Ha4YMWHAaJIN BBIIIOJTHECHUEC pa6OTI>I TOJIBKO TOrAa, Korja HET BOIIPOCOB B TeOpCTI/IquKOﬁ u
IIPAKTUYECKOM YacTH;

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

o [lpu HaNMYUM COOTBETCTBYIOIIETO O0OPYAOBaHUS J1a00paTOPHBIE padOTHI MOTYT
IIPOBOJUTHCS MHAUBUIYAJIbHO KayKbIM yUYaIIMMCS UJIU ITapaMHu.

OI.ICHKE[ PE3YILTAaTOB BBITIOJIHCHUA pa6OTBI COOTBCTCTBYCT OLICHKC KAUC€CTBa MTOATOTOBKHU
BBIITYCKHUKOB OCHOBHOM IIKOIEI. CM. MMPUITOKCHHUE HOPMEBI OLICHOK.



JlaGoparopHasi padora Ne 1
Tema: Posib ¢pepMeHTOB B yCKOPEeHHMH peaKknuii o00MeHa BelecTB.

Llenb:

1. BeiicHUTB poiib PEPMEHTOB B KIIETKAX.
2. CpaBHHUTbH aKTHBHOCTH (DEpMEHTA B JKUBBIX U MEPTBBIX TKAHSX PACTCHUH M KHUBOTHBIX.
3. O6ocHOBaTh 3HaYCHHE (DEPMEHTA KaTanas3bl B KJIIETKAX PACTCHHUIA U KHBOTHBIX.

Oo6opynoBanue: cBexuit 3% pacTBop MepoKCHIa BOIOPOIA.

1 BAapHUaHT: MUKPOCKOII, JIUCT 3JIOACHU )KI/IBOf/i, JIUCT 3JI0ACH MGpTBOfI, MUIICTKA, ITMHIICT,
npeaAMETHOC CTCKIIO, TIOKPOBHOC CTCKIIO, CaJI(i)CTKa, CTaKaH C BOJOH.

2 BapuaHT: yanika [leTpu, NuHIIET, TKAaHU paCTeHHH (KyCOUYKH CHIPOTO M BapeHOTro KapTodens) u
YKUBOTHBIX (KYCOUKH CHIPOTO M BAPEHOTO MSICa WK PbIObI), pEUHO MECOK, CTYIKA, IIECTHK.

Xox padoTbI.

l. TeopeTnueckast 4YacThb.

Opna 13 BakHEHIIUX PYHKIUN OETTKOB — KaTaluTudeckas. bruojgorndeckuii karaauzaTop
(dpepmenm) yckopsietT Bce OMOXMMHUYECKHUE MTPOIIECChI B OPraHU3Me.

BewectBo, Ha KOTOpOE BO3JIEHCTBYET (pepMEHT Ha3bIBaeTcs cyocTparoM. CTpyKTypa
MOJIEKYIBI ()epMEHTa U CyOCTpara JOJHKHBI TOYHO COOTBETCTBOBATH JIPYT JIPYTY, 3TUM
00BsICHsIETCS crieUpUIHOCTD AeicTBHs (pepmenToB. Karanutuyeckas GyHKIms Oemka
CBsI3aHa C €ro TPETUYHOM CTPYKTYpOil.

[TocnenoBarenbHOCTh B3aUMOJIEUCTBUS (pepMeHTa U cyOcTpara:

Karanutnyeckoit akTHBHOCTBIO 00JIa/1aeT JIUIIb OMPEACIICHHBIN yYaCTOK MOJICKYIIbI
dbepMeHTa Ha3bIBAEMbBIN AKMUBHBIM YEeHMPOM.

[Tox BaMstHMEM pa3IUUHBIX (PAKTOPOB U3MEHSETCS CTPYKTYpa MOJIEKYJIbI OelKa, ee
KOH(Urypanus 1 GepMeHT MOTYT TEPATh CBOIO aKTUBHOCTb. [Ipumepom BiusiHUSA Ha
OMOXMMHUYECKOM IpOLIecce B OpraHu3Me sBJIsieTcss GEepMEHT Kamanasza, KOTOPbIi
COJIEPKUTCS B €r0 KJIETKax JJisl 00e3BpeKUBaHMsI 00pa30BaBILIETOCs MEPOKCH 1A
BOZIOPOZA.

1. [IpakTHueckasd 4acThb.

| BapuaHT:

1. HacTpouTh MHKPOCKOTI, ONIPE/ICIIUTh YBEITUYCHHE, IPUTOTOBHUTD TpeTapar JUCTa JJI0JIEH,
pPaccMOTPETh €ro MoJ MUKPOCKOIIOM, 3apHUCOBATh HECKOIBKO KIIETOK JTUCTA.

2. KarmHyTh Ha MUKpoOIIpenapaT MepoKCH I BOIOPO/Ia M CHOBA PACCMOTPETH IO MUKPOCKOITOM.
OO0BscHUTH HAOIIOIaEMOE SIBIICHUE.

3. KanmayTh niepokcuia BOAOPOAa Ha IPEIMETHOE CTEKIIO TOKPHITH ITOKPOBHBIM CTEKIIOM U
pPaccMOTPETh MOJ MUKPOCKOIIOM, ONKUCATh HAOMIOAaeMYI0 KapTHHY.

4. CpaBHUTDH COCTOSTHHE TIEPOKCH/Ia BOJIOPOIA B JIUCTE J107eH U Ha cTekie. OOBSICHUTD
HabII01aeMoe SIBIICHUE.



5. Hanectn karutro mepokcuia BoIopoa Ha MEpTBBIN JTUCT (YOUTHIA KUIISTYCHUEM) JI0JIEH,
OTHIIUTE HAOIMIOaeMOe SIBIICHHE.
6. 3anoaHUTE TAOIHILY.

VBenuuenue Yro genanu Yrto Habmronaniu OO0bsiCHEHUE

MHUKpPOCKOTIa HaOII0]AeMOT0

7. Cnoenarb BBIBOJIBI.

2 BapUaHT:

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

B IIEPBYI0 — HEMHOTI'O PEYHOIO I1E€CKa;

BTOPYIO — KyCOUYEK CBIPOTO KapTO(esi K U3MEIBUEHHOTO CHIPOTO KapToders;
TPETBHIO — KYCOUYEK BapEHOro KapTodess U N3MEIbUEeHHOI0 BApEHOT0 KapToders;
YETBEPTYIO — KyCOYEK CBIPOrO MsCA U U3MEIBYEHHOTO ChIPOIO MsCa;

IATYIO — KyCOYEK BaApEHOTI0 MsCa U U3MEJIBUEHHOIO BApEHOI'0 Msica.

KannyTte Ha kaxayro npo0y 1-2 karum nepokcuaa Bogopoaa. [lonadmronars 4To IpOUCXOINT.
2. CpaBHUTH aKTUBHOCTh H3MEIBYCHHOM M 1IEJION paCTUTEIBLHOMN M )KUBOTHOM TKaHEH.

3. CocTtaBuTh TabIMILY, TOKA3bIBAIOLIYIO aKTUBHOCTh KaXX10M TKaHU NP pa3IndHON oOpaboTKe.

Yamka Cy6cTpar A CyOctpar b Habmronenus OO0bscHeHue
Ha0IrI01aeMOT0
ITetpu Ne

1 ECOK

2 KYCOYEK CBhIPOTO
KapTodes, Kycouek
M3MEJBYEHHOTO CHIPOTO
KapTodens

3 KyCOUEeK BapeHOTO
KapTodes, Kycouek
M3MEJTBUEHHOTO
BapeHoro Kaprodens

4 KYyCOYEK CBIPOTO Msca,
KYCOYEK U3MEIBYEHHOTO
CBIPOTO Msica

5 KYyCO4YCK BApCHOTO MsICa,
KYCOYCK U3MCJIBYCHHOT'O
BAapCHOT'O MsCa

4. Cnemnaiite BBIBOJIbI, OTBEYAsI HA BOIIPOCHI:

o Kak nposiBisieTcss akTUBHOCTh ()epMEHTA B )KUBBIX U MEPTBBIX TKAHIX?
o KakoBo 3HaueHnne epMeHTa Karanasza B )KUBBIX OpraHu3max?

[Tpumeuanue: [Ipu NpUroTOBIECHUH MUKpOIIpENapara B KaueCTBe MOKPOBHOTO CTEKJIa MOXKHO
MCIIOJIb30BaTh MOJIMMEPHBII MaTepua.




JlaGoparopHasi padora Ne 2 K jieKuu MOAU(PUKANMUOHHAS U3MEHYUBOCTH
Tema: Onucanue peHoTuna pacTeHni.
eJIb:
1. Hayuntbcs onuchiBaTh (PEHOTUITBI PACTEHHIA, UCTIONB3Ys X MOP(HOOHOIOTUYEeCKUe
XapaKTEPUCTHUKHU.
2. Hayuutbcs onpenensth (akTopbl , OKa3bIBAIOLINE BIUSHUE Ha (YOpMUPOBaHUE (PEHOTHUIIOB.
O6opynoBanue: KomHaTHbIe pacTeHUs WK TrepOapuu pacTeHUH OHOTO BU/A U Pa3HBIX BUJIOB

oxHoro poxa. Tabmuuer: “Tunel kKopHEBBIX cuctem”, “Jlucropacnonoxenne”, “JKunkoBaHue
nuctbeB”, “IIpocThie U CIIOXKHBIC JIUCTHS .

Xon padoTbl.

l. TeopeTnueckas yacTb

@Denomunom Ha3bIBAETCSA COBOKYITHOCTh BCEX BHEIIHUX M BHYTPEHHUX MPU3HAKOB U
CBOWCTB Opranusma. / enomun — COBOKYIIHOCTb BCEX F€HOB OIHOTO OpraHusma. [ eHbl
HaCJIEYIOTCS TPAKTUUYECKU HE U3MEHSISICh U3 ITOKOJIEHUs B okojieHue. [IposBienue
JIeMCTBUS TEHOB U XapaKTep BO3HUKAIOILETO MPU3HAKA 3aBUCAT OT YCIOBHUM CpeIbl.
MoxeT ObITh pa3IMYHON OCBEIIEHHOCTh, COCTAB MIOYBBI, BIAXKHOCTh, TEMIIEPATypa U T.II.
OnvH ¥ TOT k€ T€HOTHII MOXET B Pa3HbIX YCIOBUSAX CPEbl MPOSABIATh pa3HOE 3HAYCHHE
IIPU3HAKA.

Opranusm HacneayeTr crnocoOHOCTh (POPMHUPOBATH ONPEACICHHBIN (peHOTHT B
KOHKPETHBIX YCIOBUSX cpefbl. OJJHAKO, UMEs] OIMHAKOBBIA T'€HOTHUIl OPraHU3Mbl MOTYT

BHEIIIHE OTJUYAThCS JIPYT OT JpyTa.

1. [IpakTHueckas 4acTh:

1. PaccmoTpuTe M ONMIIKTE 10 TUIAHY JIBa PAaCTEHUS OAHOTO BH/1A, HAXOASIINUXCS B Pa3HbIX
yCJIOBHSX (Ha MTPUMEPE KOMHATHBIX PaCTeHUIN KaOMHETa OMOJIOTHN).

2. PaccMoTpuTe M ONUIIKMTE PACTEHUS Pa3HBIX BUJIOB OAHOIO Poja.

3. Pe3ynprarsl HaOMIOACHUH 3aUIIUTE B TAOJIUILY.

HazBanue pacrenus [Tpusnaku penoruna

4. Cnemnaiite BBIBOJI, OTBE€YAsI Ha BOIPOCHI:

a) Kakue (akTophl OKa3ajaH BIMSHKE HA GOopMHUpOBaHHE (PeHOTHIA
0) KakOBBI (DEHOTHITHMYECKHE OCOOEHHOCTH JAHHOTO OPTaHU3Ma

[1nag onMcaHus pacTeHusl.

1. Tum KOpHEBOM CHCTEMBI, BUAOU3IMEHEHUS (TIpH paboTe ¢ repoapuem)
2. Crebenb (M0JI0’)KEHUE B IPOCTPAHCTBE, BUIOU3MEHEHHS)

3. JIuct (popma, )KUIKOBAHUE, JTUCTOPACTIONOKEHNE, BUTON3MEHEHHUS )
4. IIBeTOK MU COLIBETHE.




5. ITmox (cyxo# WM COYHBIN, OJTHO UM MHOTOCEMSTHHBIH )
JlaboparopHnas padora Ne3
N3yyenne npucnocodeHHOCTH OPraHU3MOB K cpe/ie 00MTaHus
€Jlb:

1. HayunTbcs BBISBISATH YEPThI IPUCIIOCOOIEHHOCTH OPraHU3MOB K cpefie oOuTaHus (Ha
KOHKPETHBIX IPUMEPAX) U ONPEALISITh UX OTHOCUTEIIbHBIN XapaKTep.

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

O0opynoBaHue: KOJJIEKIIUHU TUIOIOB M CEMSIH; KOMHATHBIC PacTeHUs (KaKTyChl, OMyHIIHS,
nejapronus ); repoapun (pacTeHMI 3aCyIITUBBIX MECT OOMTaHUsI, XBOWHBIX JI€PEBBEB, JP.);
aKBapUyMHBIC BOJHBIC pacTeHus; Tabuibl: "CTpoeHHEe POTOBOTO ammmapara HaCeKOMBIX ",
"MHoroo0Opasue ntull"; dydesa: MTUIl, Yepernaxu, exa, Kpota; Gororpaduu, OTKPHITKH, PUCYHKH
¢ n300pakeHUEM TITHII U )KHBOTHBIX.

Xon padoThI:

l. TeopeTuueckas 4acThb:

Aoanmayus (nat. — NpUIAKUBAHKE, TPUHOPOBJICHKE) — BOSHUKHOBEHHE B IIPOIIECCE
9BOJIIOLIUY CBOMCTB, TPU3HAKOB, TTOBBIIIAOIINX IIIAHCHI BEDKHUBAHMS U PA3MHOKCHHS
OpPraHu3MOB, COXpaHEHHUs OOJIBIIIETO YMCIIa TOTOMKOB. B 00ph0e 3a cyliecTBoBaHUE B
MPOIIECCe ECTECTBEHHOTO 0TOOpa BRDKUBAIOT 0COOM, HaNOOJIee MPUCTIOCOOICHHBIC K
cpene oouTaHusl.

Cpeda obumanusi — COBOKYITHOCTbh KOHKPETHBIX YCIIOBHH ((hakKTOpOB HEKXMBOMN U JKUBOM
MPUPOJIBI) B KOTOPBIX OOUTAET JaHHas 0CO0b, MOMYISALUS WK BUII. Mecmo obumanus,
YYaCTOK CYIIH MJIM BOJOEMA, 3aHATHIN YaCThIO MOMYIISIIHA 0COOCH OTHOTO BUIA U
o0maarouii BceMH HEOOXOIMMBIMH YCIIOBUSIMU JJIS UX CYILIECTBOBAHUS (KJIMMAT,
penbed, mouBa, mumia u ap.). Yem sydiie npucrnocodIeHbl OPraHU3Mbl K JAHHBIM
YCIIOBUSIM, T€M OOJIbIIIE YUCIEHHOCTh 0CO0el JaHHOTO BUAA.

IIpucnocobnennocmo, KaK YaCTHBIM MPUMEp aJanTaliu, BISIETCA Pe3yIbTaTOM
HBOJIIOITMOHHBIX U3MEHEHHH. XapaKTep MPUCIIOCOOICHU B CBOCOOpa3HOM cperie
pasznnyeH. [TockoabpKy B IpUpO/ie CYILECTBYIOT CaMble Pa3HOOOPA3HbIE YCIOBHS
CYIIECTBOBAHHUS, TO ¥ TPUMEPOB MPUCTIOCOOIEHHOCTH OPTaHU3MOB — OTPOMHOE
MHOKECTBO: K Pa3IMYHON TeMIepaType U BIaKHOCTH, K Pa3IMYHON CTETIEHU
OCBCHICHHOCTH, K PAa3JINYHBIM cnoco0aM MUTAHUS U ITIOUCKaM IMUIIIY, K 3al0UTEC, K
NPUBJICYCHUIO TApTHEpa U T.1. AJIaNTalluid OTHOCUTEIbHBI: IPUCTIOCOOIEHHOCTh K OTHUM
dakTopaM cpezbl He 00s13aTETbHO COXPAHSIIOTCS B IPYTUX YCIOBUSX, T.K. YCIOBHS
MEHSIOTCA ObICTpee, YeM (POpMUPYIOTCS OTIpe/IeIEHHbIN MPU3HAK.

1. [IpakTHueckas 4acTh:

1. PaccmotpuTte npeasioxkeHHbIe BaM 00beKTHI (1 Bu pacTenuii u 1 BUJI )KUBOTHBIX).

2. Omnpeznenute cpeay OOMTaHUS TaHHOTO PACTEHHUsS M )KUBOTHOTO.

3. BrsBuTE 4epTH MPUCTIOCOOIEHHOCTH H3Y9aeMBIX BHJIOB K cpelie 0OuTaHus (BO BHEIITHEM
Y BHYTPEHHEM CTPOECHMHU, PA3MHOXKEHNUH, TIOBEEHUH, TIUTAHUU U 1. )



4. Kakue mpeuMyIlnecTBa, o CPaBHEHUIO C IPYTUMH BHIaMH, MOJTYYHIIN JAHHbBIE BUJIbI
pacTteHus (WK )KUBOTHOTO) B CBS3H C BOBHUKHOBEHUEM MPUCIIOCOOICHNS?
5. IlpuBeaute qoKa3aTeabCTBAa OTHOCUTEIBHOTO XapakTepa MPUCIOCOOIeHUN y TaHHBIX
OpraHU3MOB.
6. PesynbTarhl MccnenoBaHUM 3aHECUTE B TAONIHUILY (IO AHAJIOTUU C IPUMEPOM):

Hasganue Cpena Mecrto Yeprol buonornueckass | OTHOCUTENBHBIN
opraHu3zma obutaHusl | OOMTaHUS | IPUCTIOCOOJICHHOCTH | POJIb aJanTalui XapakTep
K cpene oOuTaHus
BO BHEIIHEH U
BHYTPEHHEH Cpele,
Pa3MHOXCHHE,
ITOBE/CHHUE.
Ex Hazemnuo Hwxuuit | UDisl nid 3amumThl ITomoraet B Bone ex
OOBIKHOBEHHBIN | BO3AYIIHAS | SIPYC OT XUIIHUKOB, BBIKUBATh, ICKaTh | pa3BOPAuYMBACTCS
jIeca B CBOPAYMBACTCS MUY, U CTAHOBHUTCS
YMEpPEH- | KIIyOKOM B CiIy4ae BBIKaPMJIMBATh VSI3BUM TSI
HOM OITaCHOCTH, JIETEHBIIIEH, XHIIHUAKOB.
KJIUMare | HAaCEKOMOSIHOE 3alUIIATECS OT
JKMBOTHOE, C Bparos,
XOPOIIIO Pa3BUTHIM MEPEHOCUTh
00OHSIHUEM, HeOJIaronpusTHHIE

MOpPAOYKaA OCTpas,
OCTpBbIE MEJIKUE
3yOsl1. [Ipu
POXKICHUU
JIETEHBIIIEH UX
HUTOJIKU MATKHE U
YTOIUIEHBI B KOJKE.

HaSHMYBHaﬂMOTB

CIITUKY.

YCIIOBUS CPE/IBI.
910
CIOCOOCTBYET
YBEIUYCHUIO
KOJIMYECTBA
oco0eil B
TIOTTYJISATINH.

7. Ha ocHOBaHMU 3HAHUH, O ABMKYIIMX CHJIAX 3BOJIOIUHN O0BICHUTH MEXaHU3M
BO3HHKHOBEHUS MPUCIIOCOOIEHHH, ONb3Yysich cxeMol oTBeTa: Cpenn ocobeit, He

MMEBIINX (JIAHHOTO TIPU3HAKA)

0Cco0H ¢

UMEIOIIA N
8. CpaenaiiTe BBIBOJI Ha OCHOBE aHANIN3Aa MOJYUYEHHBIX JAHHbIX.

CJIb.

1. Hayuntbcs BBISBISATH MOP(POJIOTHUECKUE PU3HAKH PACTEHHUS;

, a 0e3 Hero

Jlaboparopnasi pabora Ne4

B pe3yJabTare
B xone 00oppOBbI 3a cylecTBOBaHNE BHDKHUBAIH

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

N3yyenue MmopdoJioruyeckoro Kpurepus Bujaa

2. HayuuTbcs cpaBHHBATh MOP(HOIOTHUECKHE MPU3HAKU PACTEHUN pPa3HbIX BUJIOB;
3. O60cHOBaTh 3HAYEHHE MTPU3HAKOB PACTEHUN U1 N3YUEHUS MOHITHUSI MOP(OIOrHUECKOTo

KPUTEpHsI BUJA.

IIOABUIIUCH

O6opynoBanue: repbapuii pacTeHUI pa3HbIX BUI0B — KiieBep Oelbli, KIeBep PO30BbIi, KiIeBep




KpacHBIH, KJIEBEP MAIICHHBIN, JTalmuaTka cepedpurcTas, JanJarka npsMocTosdasi, 3Bepo0oit
MIPOABIPSIBIICHHBIN, 3Bep000ii, MOJIIBIHL TOPHKasl, TOIBIHE OOBIKHOBEHHAS, OOSPHIIITHUK KOTIOUUH,
OOSIPBITHUK KPOBABO-KPACHBIHN U JIp.

Xon padoTbl.

TeopeTnueckast 4YacThb.

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

Bu0 — cOBOKYITHOCTB POJICTBEHHBIX OPTAHU3MOB, 00JIAAIOIIIX CXOJHBIMU
Mop(hoIIOrHuecKUMU, OMOXUMUYECKUMHU MTPU3HAKAMU, 3aHUMAIOIINX OOIIU apeal,
CBOOOHO CKPEIIMBAIOLIMXCS MEX]Ty COOOW U NAIOMIMX IJI0JJOBUTOE IOTOMCTBO. Buip
OTJIIMYAIOTCA APYT OT Apyra MHOTUMH Npu3HakamMu. OCHOBHBIE MPU3HAKHU U CBOICTBA
Ha3bIBAIOTCS KPUTEPHUSAMU BUa. X HECKOIBKO:

a) eeHemuyecKkuti — 0COOM OHOTO BUIA CBOOOIHO CKPEIIUBAIOTCS U IAIOT TUIOJOBUTOC
MIOTOMCTBO;

0) mopghonoeuueckuii — OCHOBAH Ha XapaKTEPUCTHUKE MIPU3HAKOB BHEIITHETO U
BHYTPCHHETO CTPOCHHUS,

B) (huszuonocuueckuti — OCHOBAH Ha CXOJCTBE BCEX MPOIECCOB KU3HEACITCILHOCTH,

T) buoxumuyeckuti — CXOACTBO OMOJIOTHUECKHUX MPOIIECCOB;

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

€) amonozuieckuti —0COOCHHOCTH TOBEICHHUA.

IIpakTHYeCcKas 4acThb.

1. PaccMoTpuTe pacTeHMs IBYX BUIOB OJHOTO PO, OXapaKTePU3yHTe OCOOEHHOCTH BHEIIIHETO
CTPOEHHSI OCHOBHBIX OPTaHOB pacTeHUs (KOPEHb, CTEOCIb, JTUCThSI, IIBETKH, IUIOIbI, CEMECHA).

2. Naiite MOp(OIOrnuecKyro XapakTepUCTUKY U3ydaeMbIX BH/IOB.

3. Pe3ynbraThl uccieqoBaHuii 3aHECUTE B TAOIHILY:

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

1. Crebenn:

— BBICOTA

— dopma
— THUII cTe0A

2. Twur KOpHEBOW CHCTEMBI:

3. JIucr:

— (opmMa JIMCTOBOM TIACTHHKH
— JKEJIKOBAaHHE

— OKpacka

— IIPOCTOM WJIN CIIOKHBIN

— JIMCTOPACIOJIOKEHHE

4. I1BeToK:

CXOCTBO pasiniunsa




— Gopmyna
— ONHCaHKE

5. ITnon;

— COYHBII WIH CyXOi

— OJIHO WJIM MHOTOCEMSHHBIMN
— cnoco0 pacpoCTpaHCHHS
— Ha3BaHME ILI0JA

6. CemeHa:

— opma

— BEJIMYMHA
— OKpacka

— KOJIMYECTBO

3. Ha ocnoBe anaim3za cBoeii pabOThI OTBETHTE HA BOMPOCHI:— [loueMy BO3ZMOXKHBI OITHOKH
IPY YCTAHOBJIECHUHU BUI0BON MPUHAAJIEKHOCTH TOJIBKO [0 OJHOMY U3 KPUTEPHUEB,
Hanpumep Mopdororndeckomy?

— Cy111€ecTBYIOT JIU TPYAHOCTH B ONPE/IeNIEHUH BUJIa paCTEHUs, HalIGHHOTO B Iipupoe?
— Jlnst Bcex 1 BUZIOB OPraHU3MOB XapakTepeH Mopdonornueckuii kpurepuii? OTBeT
obocwHyiite. 5. Cnenaiite BbIBOJ.

OueHka BbINOJHEHUS MPAKTHYECKHUX (J1a00paTOPHBIX) padoT.
OtMmerka "S" craBuTCS, €CIIN YyUEHUK:
1) npaBUJIbHO OIIPEENNII LIEIb OIbITA;
2) BBINIOJHMWII pabOTy B MOJIHOM 00beMe ¢ COOII0IEHUEM HEO00X0IMMON NIOCIIe10BaTeIbHOCTH
IIPOBEICHMSI OIIBITOB U U3MEPEHUM;
3) caMOCTOSTENBHO M pallMOHAIBLHO BBIOPA U MOATOTOBUII JUIs OTIBITa HEOOX0IMMOE
000pyaOBaHuE, BCE OMBITHI MPOBEJI B YCIOBUSAX U PEKUMaX, 00€CIIEUMBAIOIINX OTyUEHHE
pE3yJIbTaTOB U BBIBOJIOB C HAUOOJbIIEH TOYHOCTBHIO;
4) Hay4HO TPaMOTHO, JIOTUYHO ONucaj HaOIMoaeHUs U chopMyaupoBai BbIBO/IBI U3 OmbITa. B
NPEACTAaBICHHOM OTYETE MPABUIIBHO U aKKypaTHO BBITMOJIHUII BCE 3aIMCH, TAOIUIIbI, PUCYHKH,
rpaduKy, BBIYMCIECHUS U CJI€J1all BBIBO/IbI;
5) nposiBiIsieT OpraHU3aMOHHO-TPYA0BbIE YMEHHs (IOAJIEPKUBAET YUCTOTY pabouero Mecra u
HOPSIOK Ha CTOJIE, SKOHOMHO HCIIOJIb3yET PACXOIHbIE MaTepHasbl).
7) SKCIIEPUMEHT OCYIIECTBIISIET MO IUIaHy C Y4eTOM TEXHUKH 0€30MacHOCTH M MPaBUI paboThI ¢
MarepuansaMu 1 000pyI0BaHHEM.

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

. OTIBIT TIPOBOJIWII B YCIIOBUSIX, HE OOECIIEUNBAIONIUX JOCTATOYHON TOYHOCTH U3MEPEHHIA;

. WM OBLIO JIOMYIICHO JIBa-TPH HEJ0UETA;

. WM He OoJjiee OTHOM Herpy0Ooil OITMOKYU U OTHOTO HEJ0YEeTa,

. WJIM SKCIIEPUMEHT TTPOBE/ICH HE TIOJTHOCTHIO;

. WM B OMTUCAHUM HAOIOACHUI U3 OTBITA JOMYCTUI HETOUHOCTH, BBIBOBI CAEIIAT HETIOHBIE.

D AW N =

Otmertka "3" craBuUTCS, €CIIN YUEHUK:

1. IpaBHIIBHO OIPEJISITHJI IIeJTh OTBITA; PA0OTY BBITIOIHSET MPABUIIBHO HE MEHEE YeM
HATOJIOBHUHY, OJTHAKO 00BEM BBIIMOJIHEHHOM YaCTH TaKOB, UTO MO3BOJISET MOTYYUTh MPABUIHHBIC
PE3yNbTaThl ¥ BBIBOJIBI TI0 OCHOBHBIM, MPUHITUIIHAILHO BRKHBIM 3a/1a4aM paboThI;

2. unu nonbop o0opynoBaHus, 00bEKTOB, MaTEPUAJIOB, a TaKkKe paboThI O HaYaIy OIMbITa
MIPOBEJT C TTIOMOIIBIO YUUTEIIST, MJIH B XOJI€ MTPOBEICHUS OIBITa U U3MEPCHHH OBLITH JIOMYIICHBI
OIIMOKY B OMMMCAHUU HAOIIONEHUH, (OPMYITUPOBAHUN BHIBOJIOB;




3. OTBIT MPOBOAMIICS B HEPALIMOHAIBHBIX YCIOBHSX, YTO MPUBEJIO K MOJIYUYEHHUIO PE3YNBTATOB C
OoJbIIIeH MOTPEUTHOCTHIO; MM B OTYETE OBUIM JOMYIICHBI B OOIIEH CI0KHOCTH He 0oJiee ABYyX
omuOO0K (B 3aMKCIX €IUHUII, U3MEPEHUSX, B BRIYUCICHUSIX, Tpadukax, Tabnuiax, cxemax, 1 T.11.)
HE MPUHLIUIHAILHOTO /ISl TAHHOK paboThI XapakTepa, HO MOBJIUSABIINX HA PE3YJIbTaT
BBITIOJTHEHHUS,

4. momyckaeT rpyoyro OmMOKy B X0/I¢ SKCIIEpUMEHTa (B 0ObSICHEHUH, B 0pOpPMIICHUH paOOTHI, B
COOJTIONICHUH TIPABWIT TEXHUKH O€30IaCHOCTH IIPH padoTe ¢ MaTepuaiaMu U 000PYIOBaHUEM ),
KOTOpast UCIPABIISIETCS IO TPEOOBAHHUIO YUUTEIIS.

Ormerka "2" cTaBUTCA, €CJIU YYEHUK:

1. He ompenenl CaMOCTOSTENILHO 1IeJb OTbITA; BHIIOJIHUI pabOTy HE OJHOCTHIO, HE
MOATOTOBUII HYXKHOE 000pyI0BaHNE U 00BbEM BBIIOJTHEHHOM YacTH pabOTHI HE MO3BOJISIET
ceNaTh MPaBUIIbHBIX BHIBOJIOB;

2. WIN ONBITHI, U3MEPEHUSI, BEIYUCIICHUS, HAOIIONCHNUS TPOU3BOIMINCH HEPABUIBHO;

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

4. nomyckaet n1Be (1 Oosiee) rpyOble OTHOKHU B XOZI€ SKCIIEPUMEHTA, B 00BSICHEHHUH, B
oopmieHnu paboTHI, B COONIOACHNH MPABUII TEXHUKH O€30MaCHOCTH MPH paboTe C BENIeCTBAMU
U 000pyIOBaHUEM, KOTOPHIE HE MOKET HUCIPABUTH JAaXKe MO TPEOOBAHHUIO YUUTEIIS.
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