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1. NOSACHUTEJIBHAS 3AITMCKA

MeTtoauyeckue yka3aHus K MIPOBEICHUIO MPAKTHUECKUX 3aHATHI MO0 y4eOHOM NUCIUIUINHE
OJ16.13 buonorus mnpemHazHadennl s obOydarommxcs CIIO mo cmemmansHocTH 43.02.15
IToBapckoe 1 KOHAUTEPCKOE /1€10.

[TpakTHdeckue 3aHITHS MPOBOJATCS C IEIBI0 YCBOCHUS U 3aKPCIICHHS MPAKTUYCCKUX
YMEHHI W 3HAHWUW, OBIAJIEHUS MPOPECCHOHATBHBIMU KOMIIETCHIIMSAMH. B X0/e MpakTUYecKuX
3aHSTHIA/TA00PATOPHBIX PadOT CTYACHTHI TPUOOPETAIOT MPAKTUICCKUE YMEHHUS, PETYCMOTPEHHBIC
paboueii mporpammoit yaeonoi nucturmmabl OJ10.13 buonorus, yuaTcs caMoCToATeIbHO paboTarh
¢ o0opyoBaHUEM, TPOBOANTH YKCIIEPUMEHTHI, aHATM3UPOBAThH TMOJTYUYCHHBIE PE3YJIbTAThI U JCNATh
BBIBO/IbI, [TOATBEPKIaTh TEOPETHUECKUE MOJIOKEHHUS 1a00paTOPHBIM SKCIIEPUMEHTOM.

[Ipy BBIOJIHEHUHM TMPAKTHYECKUX 3aHATHH 1Mo ydeOHoW muctummuimae OJ[6.13 buonorus
IUTAHUPYETCS JOCTUKEHHE CIETYIOIINX 1IeeH:

BrlimenepeurcieHHbple yMEHUSI W 3HAHMSI HampaBieHbl Ha (OPMHUpPOBAHUE Yy CTYICHTOB

CIEMYIOMHUX OOIUX ¥ MPOPECCHOHATHHBIX KOMITCTESHIIUN:

Oomue komnerennuu PIOC CI10
U UX CTPYKTYPHBIE 3JIEMEHTHI

Buapl nesiteJbHOCTH

OK 01. Bei0upaTthb cnnoco0bl pemeHus 3a1a4
npogeccuoHaIbLHOI eI TeJIbHOCTH
NPUMEHUTETBHO

K Pa3/IfYHBIM KOHTEKCTaM

YMers:

- aHaJIM3UPOBATH 33aJa4y U/WIK IpodsieMy U
BBIJICTISITH €€ COCTaBHBIC YaCcTH

- BBISIBJIATH ¥ 2(HEKTUBHO MCKATh HHPOPMAILIHIO,
HEOOXOIUMYFO JIJISl PEIICHHUS 3a1a9U 1/WIH
POOJIEMBI

- p€aJIN30BbIBATH COCTABJICHHBIN TUIAH

3HaTh:

- aKTyaJbHbIN PO ECCHOHATBHBINA U
COLIMATIbHBIA KOHTEKCT, B KOTOPOM MPUXOTUTCS
paboTaTh U KUTh

- OCHOBHBIE HCTOYHHKHU HH(POPMAIINH U PECYPCHI
JUTS peIlIeHus 3a/1a4 U Tpo0sieM B
npodeccnoHaTbHOM U/UITU COIUATBHOM
KOHTEKCTE

- CTPYKTYpY IUTaHa JJis pelieHus 3a1a4

- MIOPSIJIOK OIICHKH PE3yJIbTaTOB PEIICHUS 3a1a4
npodeccuoHaNbHOMN e TENbHOCTH

Bb160p 1 npuMeHeHne criocoO0B peleHus
CTaHJAPTHBIX TUIOBBIX 3a/1a4.

[TepeHoc cmoco0OB pemeH st TATOBBIX 331324
Ha NPaKTHUKO-OPUEHTUPOBAHHbIC 3a/IaHHSL.
Hcnonp30Banne U3y4eHHOTO MaTepHasa B
HOBBIX CUTYyalHsIX.

JlemoHcTpanust croco0oB pelieHns, METO0B
MOJICJIUPOBAHMSL.

MopennpoBaHue IIPOLIECCOB.

JlaGopaTopHble HAOMOACHUS U
HKCHEPUMEHTHI C UCIIOJIb30BaHUEM
71a00paTOPHOTO 000PYAOBAHMSL.

O0paboTka JaHHBIX J1JAOOPATOPHOTO
HKCIEpUMEHTA

OK 02. Ucnosnb30BaTh COBpeMeHHbIE
CPeICTBA MOKUCKA, AHAJIN3a U MHTepHpeTaluu
uHopmanuu, 1 HHPOPMALMOHHBIE
TeXHOJIOTHH JIsl BBINIOJTHEHHS 32124
npodeccuoHAIbLHOM eI TeJIbHOCTH

YMers:

- OIPENENSITh HEOOXOIMMbIE HCTOUHUKH
uHpopMaIuu

- IJITAHUPOBATH MPOIIECC MOUCKa

- CTPYKTYPHPOBATh MOTy4yaeMyto HH(opMaIuo
- BBLIEJISATh Hanbosiee 3HAaYMMOE B MIEpeUHe

[Townck, moabop, u3ydeHne Mareprana B
MH(POPMALIMOHHBIX PEeCypcax pa3HOTro
xapakTepa (Me4aTHBIMU ¥ SJIEKTPOHHBIMU
U3JJaHUAMU, UHTEpHEeT-caliTaMu, 6a3aMu
JTAaHHBIX ).

[TepBuunas 00paboTka UMeErOIIEHCs
nH(popManuu (BbIIEIEHNE OCHOBHOTO,
CpaBHEHHe, KiIaccupuKaIus,
WHTEPIPETAINS, COCTaBICHHE TaOJIHII,
MOJrOTOBKA TEKCTOB U MHBIX (JOPMATOB
IPEICTAaBICHUS PE3yIbTAaTOB, ITO/IBE/ICHHE




uHpOpMaIu UTOTOB 110 IPOYUTAHHOMY).

- 0 OpPMIIATH pe3yJIbTaThl TOMCKA, IPUMEHSTh VYCcTHOE / TUCBMEHHOE U3J10KEHNE

cpeacTBa MHPOPMALMOHHBIX TEXHOJIOTUIN IS uHOpPMALIUY , WILTIOCTPUPOBAHHE /

pereHust pohecCUOHAIBHBIX 3a/1a4 BU3yaJlM3alys U3y4EeHHOr0 MaTepHaa B

- HCII0JIb30BaTh COBPEMEHHOE NIPOTrPaMMHOE pa3nuYHbBIX (hOpMax ¢ HUCMOIB30BAaHUEM

obecrieyeHue U(POBBIX UHCTPYMEHTOB U CEPBUCOB.

- HCIIOJIB30BATh pa3iuuHbie MU(POBBIE cpeacTBa | Temaruueckoe 0OCyX IACHHE,

IUIs peLIeHns Tpo(pecCHOHAIbHbBIX 3aau KOMMEHTUPOBaHHE

3Harb:

- IPUEMBI CTPYKTYPHPOBAHUS HHPOPMALIUU

- opmar odopMiIeHHS pe3yIbTaTOB OUCKA

nHpopmaluu

OK 04. D¢ dexTnBHO B3aNMO1eliCTBOBATH U Pacnipenenenue yuactkoB paOOThI AJist

padoTaTh B KOJIEKTHBE U KOMaH/1e JIOCTYDKEHUS OOLLEH ey U MoJlyuyeHue

YMeTs: o01miero pesynbrara.

- OpPraHN30BBIBATh PA0OTY KOJIJIEKTHBA U Onpenenenue Nopsiika U NpaBuil

KOMaH/Ibl B3aMMOJICHCTBUS /1711 COBMECTHOT'O PEIICHUS
3ajau.
BxuroueHne oOyyaronuxcs B CUTyaluu
KOMMYHUKAIIMH U B3aUMOJEHCTBUS 110
BOIIPOCY BBINIOJIHEHUS 3aJaHUH.
[Ty6nuyHOe npesicTaBieHUe U IPyIIoBOe
00cyXIIeHUE pe3yIbTaTOB PAOOTEHI.
Jluckyccust Ha JIMYHOCTHO U
POoPECCHOHAIBHO 3HAYUMBIE TEMBI

OK 07. ConeiicTBOBATH COXPAHECHUIO [Touck, cOop, CTPYKTypUpOBaHUE,

OKpY:Kamolleli cpe/ibl, pecypcochepekeHulo, cucTeMaTH3anus HHPOPMALIUH TI0 33JaHHBIM

NPUMEHSATh 3HAHUSA 00 H3MEHEeHUH KJINMATa, | KPUTEPUSM.

NPUHIUIBI 0epe:KINBOro NpPou3Bo/JACTBA, Hcnonp30BaHne U3y4eHHOr0 MaTepraia B

3((peKTHBHO 1eHCTBOBATHL B YPE3BbIYAMHBIX | HOBBIX CUTYaLHsX.

CUTYalHAX ITepeHoc cioco0oB penieHus! TUIIOBBIX 33]a4

YMerTs: Ha JIeATEIbHOCTh B OKPYXKAIOIIEH cpelie.

- cOOJII01aTh HOPMBI HKOJIOTUYECKOM MopenrpoBaHue IPOLIECCOB B OKPYKAKOLIEH

0e30macHOCTH cpeJle Ha OCHOBE MU3YyUEHHOT0 MaTepHala.

3HaTh: Br160p 1 060cHOBaHME CITOCOOOB pelIeHus

- IpaBMJIa SKOJIOTUYECKON 0€30MacHOCTH MPU 3a]1a4, IPOrHO3UPOBAHUE ITOCIEICTBUI

BeJIEHUH NMPOGECCUOHATHHOU IEATETbHOCTH CBOMX JICUCTBUI HA OCHOBE UMEIOIIUXCS
JTAaHHBIX

PesyabTaT 00yyeHnus IIpodeccuonanbHble KOMIIETEHIIUH
XapakTepHu30BaTh CTpPOEHHUE U PYHKLIUU IIK 2.4. KoHTpoimpoBaTh Ka4ecTBO NMPOIYKLUUU U
OCHOBHBIX OMOIIOJINMEPOB, KIETKU U €€ yCIIyT OOIIECTBEHHOTO MUTAHUS

CTPYKTYPHBIX 3JICMCHTOB

HuTepnpeTupoBaTh MOCIEICTBUS BIUSHUS
(hakTOpOB HA OPTraHU3MBI

XapaKTepI/IBOBaTB OTaIllbl
HHIWBUIYAJIBHOI'O pa3BUTUA U
Pa3MHOKCHH A OpTaHN3MOB




2. HEPEYEHbB JTABOPATOPHbBIX PABOT

[TpakTueckue 3aHATHSA/Ta00paTOpHbIE PaOOTHI BBHIMOJIHSIIOTCS OOyYarOIIUMUCA 1O Tpaduky,
COCTaBJICHHOMY B COOTBETCTBHUH € YUeOHBIM I1aHOM 110 43.02.15 [ToBapckoe 1 KOHAUTEPCKOE /1eJ10
1 pabodeit mporpammoii yueOHou aucrumirnabl OJ[6.13 buonorusi.

3amaya MpPaKTUYECKUX 3aHATUI/Ta00paTOpHbIX pabOT — 3aKpPenuTh TEOPETUYECKUE 3HAHUA U
0oTpaboTaTh MPAKTHUYECKUE HABBIKM U YMEHHUS B COOTBETCTBUU C IJIAHHUPYEMBIMU pe3yJibTaTaMu
00yueHusl.

CornacHo yuebHoro miana mo 43.02.15 IMoBapckoe u konauTepckoe aeio O/16.13 buonorus, Ha
naboparopHbie paboThl 0TBeAeHO 20 4acoB U HA MPAKTUYECKHE 3a/1aHus — 44.

HaumeHoBaHue pa3jesia, HoMep U TeMa J1adopaTopHOii KosimyecTBo yacoB
padoThI

Pa3gen 1. «YueHue o KjIeTke»

Jlaboparopnas padora Nel «KaTtanutudyeckas ak THBHOCTb 2
(EpMEHTOB B JKUBBIX TKAHIX)

JlaboparopHast pabota Ne2 «Ili1a3mMonu3 u Ieria3Moins3 B
KJICTKAaX KOXXHUIBI JIYKa» 2

Paznea 2. Opranusm. PasMHokeHue 1 MHAUBUHAYAJIbHOE
pa3BUTHE OPraHU3MOB

JlaboparopHas padota Ne3 «CpaBHeHHE POLIECCOB 2
Pa3BUTHSI MTOJIOBBIX KIETOK Y PACTEHHUH U )KUBOTHBIX).
Jlaboparopnas padota Ned «IIpucnocobieHHOCTh

OpPTaHU3MOB K cpeJie OOMTaHus 2
Pasnen 3. OcHOBBI FeHETHKH M CeJIeKIMHU

JlabopaTtopHas padota Ne5 «I3MeHUMBOCTH OpraHU3MOBY 2
JIaGoparopHas pabota Ne6 «Mopddonoruueckue

0COOEHHOCTH pacTeHUI pa3HbIX BUJIOB» 2
ITpakTryeckas padora Nel «Perienue 3a1a4 o reHeTHKE 2

Pasnea 4. [Ipoucxoskaenne u pasBuTHe :KU3HU HA
3emuie. JBOJIIOIMOHHOE YUEeHHE

JlabopaTtopHas pabota Ne7 « I3MeHUMBOCTH, MOCTPOCHHUE 2
BapHALMOHHOTO PSi/Ia»

JIaGopatopHas pabota Ne8 «M3ydyeHne GeHOTHIIOB 2
pacTeHHi» 2
JIaGoparopHas pabota Ne9 «Apomop¢o3sl U

UAMOaIaNTalun

Pasznen 6.0CHOBBI DKOJIOTHH

[IpakTuueckoe 3anarue Ne2 «IIpucnocobnenue 2
OpPraHM3MOB K pa3HbIM cpefiaM oouTaHus (BOJIHOM,
Ha3eMHO-BO3/1yILIHON, TTOYBEHHON ).

JIaGoparopnas padota Nel0 «CpaBHeHHUE MPOLIECCOB
(boTOoCHHTE3a U XEeMOCHHTE3a». 2
UTOroO: 24




3. AHCTPYKTUBHO-METOJUYECKHUE PEKOMEHJAIIUH 11O BBITIOJIHEHHUIO
MNPAKTUUYECKHUX 3AHATUIA/JIABOPATOPHBIX PABOT

Tema 3ansiTus: JlabopaTopHas padora Nel «Karajautuyeckas aKTHBHOCTh (DepMEHTOB B
JKMBBIX TKAHAX» (2 yaca)

L]env: chopMupoBaTh 3HAHUS O POJIM (EPMEHTOB B KJICTKAX; BBISICHUTH ()EPMEHTATUBHBIC CBOMCTBA
OeNKOB-TIEPOKCU/IA3; 3aKPENUTh YMEHHE padoTaTh ¢ MUKPOCKOIIOM; IIPOBOJIUTH OIBITHI U
OOBSACHATH PE3YIbTATHI PAOOTHI.

Obopyoosanue: cBexuil 3%-HbIil pacTBOp NEPOKCUIA BOJAOPO/Ia, MPOOUPKHU, MTHUHIIET, TKAHU
pacTeHuii (KyCOUKH ChIPOTO U Bap&€HOTO KapTodensi) U )KUBOTHBIX (KyCOUKU CHIPOTO M BapEHOTO
Msica), IeCOK, CTYIKa U MEeCTUK.

XoapaboThl

1. [TpurotoBbTE YeThIpe MPOOUPKH CO CBEKUM 3%-HbIH pacTBOPOM MEPOKCUIA BOJOPO/IA, 3aTEM
MIOMECTUTE B TIEPBYIO MTPOOUPKY KYCOUEK CHIPOTO KapTodersi, BO BTOPYIO — KyCOUeK Bap&€HOTo
KapTo(esi, B TPEThIO — KyCOUEK ChIPOTO Msica, B YeTBEPTYIO — KyCOUEK BapEHOTO Msica.
[Tponabutoaiite, 4To OyI€T MPOUCXOAUTD B KaXKION IPOOUPKE.

2. CocraBbTe TaOIMILY, TOKA3bIBAIOIIYIO0 AKTUBHOCTh KaX/10M TKaHH NP pa3IuYHON 00paboTKe.
3. 3MenpunTe B CTYIIKE KYCOYEK CHIPOTro KapTodemns ¢ HeOOIbITNM KOJINISCTBOM TIECKa.
[TepenecuTe U3MeNbUEHHBIN KapTOQEb BMECTE C IECKOM B IPOOUPKY U KAITHUTE Ty/1a HEMHOTO
nepokcuaa Bogopoia. CpaBHUTE aKTUBHOCTh U3MENIbUEHHOM U 1EJION PaCTUTEILHONW TKaHH.

4. OOBSCHUTE MOIYYCHHBIE PE3YJIbTATHI.

OTBeThTE HA BOIIPOCHI:

- Kak nposiBisieTcst akTHBHOCTh ()epMEHTOB B JKUBBIX U MEPTBBIX TKAHSIX?

- PaznmuaeTcs 11 akTUBHOCTH (bepMeHTOB B PACTUTCIIbHBIX U ) KUBOTHBIX TKaHAX?
- Kak Bimsier u3menbueHne TKaHU Ha aKTUBHOCTH (hepMeHTa?

- Kak OBl BBI IPEIOKMIIM U3MEPUTH CKOPOCTH Pa3IoKEHUs IIepOKCcHIa Bogopoaa?
- Kaxk BBI cunTaere, Bce Jin )KUBBIE OPraHU3MBI COZIEpkKaT PEpMEHT MEPOKCH a3y,

oOecrnieunBaroIIUi pa3ioxKeHUe epoKcuaa Bogopoaa?
Oobpasert oTuéra o nabopaTopHoit padote

«Karanntnueckast akTHBHOCTD d)e MCHTOB B JXUBBIX TKAHAX))

Yro gemanu?

Yro "HaOmoganu?

BriBoabl.

1. B npoOupky ¢
pactBopom H202
MTOJIOXKUITH KyCOYEK
CBIPOro KapToders.

bypHoe BblIEEHNE
IIy3bIPHKOB KMCIIOPOJA.

B knetkax xaprodens
MPUCYTCTBYIOT ()EPMEHTHI,
yckopsitorue pacuierienne H202:
2 H202 =2 H20 + O2

2. B npoOupky ¢
pactBopom H202
MTOJIOXKUITH KyCOYEK

Bap&HOTro KapToders.

N3menenutii ¢
pacTBOpPOM He
MIPOUCXOUT.
IIpu3nakos
paznoxenust H202 Her.

depMeHTHI yTPATUIIA CBOU
KaTaJINTUYECKHE CBOMCTBA: MPH
BapKe OT HAarpeBaHUs MPOU30IILIa
JeHaTyparus OeiIKoB.

3. B mpobupky c
pactBopom H202
TMTOJIOXKUITH KyCOYEK
CBIPOTO MsiCa.

bypHoe BblIEIEHNE
IIy3bIPbKOB KHCIIOPOJA.

B xireTkax MBIIIIEYHON TKaHU
JKUBOTHOT'O €CTh ()EPMEHTHI,
ycKopsitomue pacuerienne H202:
2 H202 =2 H20 + O2

4. B npoOupky ¢
pactBopom H202
TOJIO’KHIIN KyCOYEK
BapEHOT0 Msca.

N3menenutii ¢
pacTBOpPOM He
MIPOUCXOUT.
IIpu3nakoB
paznoxenunst H202 Her.

[Tpu Bapke hepMeHTHI OTEPSIIN
CBOIO KaTaJIUTUUYECKYIO aKTUBHOCTD
BCJIEJICTBUE J€HATYpalluN
OEIKOBBIX MOJIEKYI.

5. B mpoGupky ¢
pactBopom H202

Brigenenue my3sIpbKOB
KHCJIOpOJIa CTajio Gosee

[Tpu u3MeNnbYeHnn KIEeTOK
KapTodesnst KonuyecTBO HEepMEHTHI,




MOJIOKHUIIM KyCOYEK WHTEHCHUBHBIM YeM 70 | ycKopstomue pacuierienne H202
M3MENBYEHHOTO CBIPOTO | U3MEJIbYCHUSI. YBEJIMYUIOCH, TO3TOMY CKOPOCTb
KapTodes. peakuu ctajna OoJbIie:

2 H202 =2 H20 + 02

BBIBOII: HeﬁCTBHG (bepMeHTOB'HepOKCI/I,I[a?) CXOJHO B PAaCTUTCIIBHBIX U JKUBOTHBIX KJICTKAX,
O6H_IHOCTB (bH?;HOJIOI‘I/I‘ICCKI/IX nmponecCoB — OAHO U3 JOKA3aTCIILCTB POJACTBCHHBIX CBsI3eH MCKOY
pPaCcTUTCIbHBIMU U )KUBOTHBIMU OpraHU3MaMHu.

Tema 3ansTus: JlabopaTopHas padora Ne2 «Ilaa3mMo/iu3 M 1enJIa3Mo/Iu3 B KJIeTKAaX KOKUIbI
JyKay (2 yaca)

[Tpaktrnueckas padota "[lma3mMonu3 1 1EMIa3MOIU3 B KIETKaX KOXKHIIBI JTyKa'.

L]enb: TO3HAKOMUTHCS C SIBJICHUEM IJ1a3MOJIM3a PACTUTEIBHON KIETKH.

Obopyoosanue. MUKPOCKOTI, IIOKPOBHBIE U MPEIMETHbIE CTEKIIA, IpenapoBalibHasl Urja, MUIETKa,
¢unbTpoBanpHas Oymara, permyaTbli JIyK.

Peaxmuswi: Boa, TMCTUIIIIMPOBAHHAS BOJIa, PACTBOP MOAA, 3 %—HBIM pacTBOpP XJopuaa HATPHUSL.
Xoo pabompwi:

1. [IpuroroBsTE BpEMEHHBIH MpernapaT paCTUTEIbHON KIETKU. JlJIT 3TOTO OTIEIUTE OT KyCOUKa
JyKOBHMIIBI MSCUCTYIO YellyiKy. [IMHIIETOM CHUMHUTE C BHYTPEHHEW CTOPOHBI YEIIYHKH TOHKYO
wi€HKy. [lonoxuTte Kycouek MIEHKM Ha MPEeIMETHOE CTEKII0, HAHECUTE Ha HEro KaIulio pacTBopa
M0/1a ¥ HAKPONTE NOKPOBHBIM CTEKIIOM.

2. PaccmoTpuTe mpenapat nmpu MalioM, a 3aTeM Ipu O0NbIIoM yBennueHud. Haliqute KiaeTounyio
CTEHKY, OKpallleHHOE UO0JIOM AP0 (BO3MOXKHO, U SAPHILIKHN ), IUTOIIA3MY, HEOKPAIICHHbIE
BAKYOJIU. 3apUCYUTE U MOJMUIINTE YBUIECHHOE.

3. Hanecute Ha oiuH Kpail MOKPOBHOTO CTeKIa 3 %—HBIN pacTBOp XJIOpUAA HATPHS, a C
MPOTHUBOIIOIOKHOM CTOPOHBI MOJIOKHUTE MOJOCKY (PHIBTPOBAILHOM OyMaru, KoTopasi BIIUTaeT
yacTh BOJbl. HabmroaiiTe 3a COCTOSIHUEM IIUTOIUIA3MBbl B KIIETKaX (TP OOJIBIIIOM YBEIUYCHUN ).
Boja u3 nuuromniasmMel KIeTKU OyJIeT IEPEXOAUTh B OKPYkKaKoIyto cpeny. O0BhEM IUTOIMIa3Mbl
IIPU 3TOM YMEHBIIUTCS, U OHA HAYHET OTXOJUTh OT KJIETOYHBIX CTEHOK. [locTenenHo nuromiasma
npuMet popMy mapa. ITo sIBIEHUE Ha3bIBAIOT MJIa3MOJIM30M. 3apUCYHTEe YBUEHHOE, OOBSICHUTE
MPOUCXOIAIINI TTpoLEecC.

4. J1o6aBbTe MO MOKPOBHOE CTEKJIO AUCTUIIMPOBAHHYIO BOJly. UTO MPOUCXOUT C
[UATOIIIIA3MOM? DTO SBJICHUE HA3BIBAIOT JICTNIA3MOIU30M. 3apUCYHTE YBUJICHHOE.

5. Chemaiite BBIBOJL.

Tema 3ausaTus: Jlaboparopuasi padora Ne 3 «CpaBHeHHE POILIECCOB PA3BUTHS MOJI0BBIX
KJIETOK V PACTEHUH U ;KUBOTHBIX». ( 2 yaca)

Llenw: 3aKpenuTh yMeHHE paboTaTh ¢ MUKPOCKOIIOM, HAXOJIUTh OCOOCHHOCTH CTPOCHUS KIETOK
Pa3IMYHBIX OPTaHU3MOB, CPABHUBATH UX MEXITY COOOM.

Qbopydosatue: MAKPOCKOTIBI, MUKPOIIpEapaThl KJIETOK PACTEHHM, TPUOOB, )KUBOTHBIX, PUCYHKU
KJIETOK paznu4HbIX opranu3mMoB ([Ipunoxenue 1)

Xon paboTsl

PaccMoTpuTe MO MEKPOCKOIIOM MUKPOTIPETIapaThl pAaCTUTENBHBIX KIETOK, TPUOOB M KJIETOK
JKNUBOTHBIX.

PaccmoTtpuTe prucyHok «Paznuunbie (OPMBI KIETOK OJHOKIIETOUYHBIX U MHOTOKJIETOUHBIX
OpPTaHU3MOBY.

ComnocTaBbTe YBUACHHOE C U300paKEHUEM OOBEKTOB Ha PUCYHKAX. 3apUCYITe KIIETKU B TETPAIIX
1 0003HaUYbTE BUJUMOE B CBETOBOW MUKPOCKOIT OPTraHOU/IBI.

CpaBHUTE MEXTY COOOM ITH KIIETKH.



HazBanue kiieTok PucyHoOK KieTkn OCOOEHHOCTh CTPOCHHUS KIETKH

OTBeThTE Ha BOIPOCHI; B YeM 3aKJIFOYACTCS CXOJICTBO U pasinune KiIeTok? KakoBbl MpUUUHBI
pa3IUYuUs U CXOJCTBA Pa3HbIX OPraHU3MOB?
Cremnaiite BBIBOJI IO paboTe.

Tema 3ansaTus: Jladoparopuasi padora Ned «IlpucnocodJIeHHOCTH OPraHNu3MOB K cpejie
oduTanus» (2 yaca)

Llenb: M3y4uTh MPHUCIIOCOOICHHOCTh OPraHU3MOB K CpeJie 0OUTaHUs

O06opyaoBaHue: repOapuy paCTeHUM, KUBbIE 00BEKTHI, GoTOrpaduu, KOJUICKIIUN )KUBOTHBIX,
OIIMCAHHUC )KUBOTHBIX U paCTeHI/If/’I.

Xon paboThl.
Onpenenurte cpery U MECTO OOMTAHUS PACTCHUS WM KUBOTHOTO, MPEIOKEHHOTO BaM JIJIst
HCCIIeI0BaHus (KaKTycC, KpOT, Oeblid MeIBE b, OCIIKA, JIATYIIKA, aUCT, OCETP).
BrisiBETE 4epTHI €ro IPHUCIIOCOOICHHOCTH K cpeziec oouTanus. [loydeHHbIe JaHHBIC 3aHECUTE B
TadyIuILy.

Ha3Banue opranusma Cpenau YepTsl IpUCTIOCOOTCHUS
MECTOOOHUTAHUS

BepOuttoxbs KOTIOUYKa HazemHo-Bo3ayuiHas Menkue yenryeBUaHbIE JTUCThS
cpena, 3aCylUINBbIE JInuHHBIE KOPHH.
MecTa (ITyCThIHS) KopoTkuii BeretaTuBHbIE TEPHO/IL.

CrenaliTe BBIBO/I.

3aganus.
3aganue 1. YcTaHoBHTE COOTBETCTBHE MEKIY MPUCIOCOOTEHUAMH M UX 3HaYeHHeM. OTBeThI
BIIMIIUTE B IPHBEAECHHYI0O HUKe TA0IHILY.

[TpucnocoOnenue 3HaueHue
UTJIbI U KOJIFOYKH Y PACTEHUN A) coxpaHeHue MOTOMCTBA
BbIHAILIMBAHNE UKPBI B POTOBOU MOJIOCTH b) moxnepxanne romeocTasa, mpu OOUTaHUU B
aHa0buo3 IIPECHBIX BOAOEMAX
OCTpBIE pora B) akTuBHas 3ammura
ynaneHue u30bITKa BO/IbI B BUJIE €1a00 I') nepexxuBaHne HEOIArONPUATHBIX YCIOBUM
KOHIICHTPUPOBAaHHOW MOYH J1) maccuBHas 3amuTa
| 1 | 2 | 3 | 4 | 5

3aganue 2. /laiiTe onpeneaeHus1 NOHATHAM.
[ToxpoBUTEILCTBEHHAS] OKPACKA, MUMHUKPHSI, aHaOHO3.

Tema 3ansiTus: JlabopaTopHas padora NeS «M3MeHUMBOCTL OPraHu3MoBy (2 yaca)

[[env: chopMUPOBATH MOHITHE U3MEHUYNBOCTH OPraHU3MOB, MPOIOJIKUTEH BEIPAOOTKY YMEHUN
Ha0II0aTh HATYpaIbHbIE 0OBEKThI, HAXOAUTH MPU3HAKA U3MEHYHUBOCTH.

Obopydosanue: pa3aaTOYHBIA MaTepUa, WUTIOCTPUPYIONMIUN H3MEHYUBOCTh OPTraHU3MOB
(pacTenus 5—6 BUIOB 10 2—3 DK3EMIUISIPa KaXA0T0 B/, HAOOPHI CEMSH, TUIOIOB, JINCTHEB U

Ip.).

Xoo pabomwi
1. CpaBHute 2—3 pacTeHHs OJHOTO BHa (WK MX OTAEIbHBIC OPraHbl: JINCThS, CEMEHA, II0IbI
U JIp.), HalUTE PU3HAKU CXOJICTBA B UX CTpOeHUU. OOBSICHUTE IPUUUHBI CXOJICTBA 0COOCH
OJTHOTO BHJIA.
2.  BpgBute y uccieayemMbIx pacTeHui npu3Haky pa3nudusi. OTBEThTE Ha BOPOC: KaKHe
CBOMCTBa OPraHU3MOB 00YCIIOBIMBAIOT PA3IUYMS MEXK/Y OCOOSIMU OJJHOTO U TOTO e BUa?



Hw D

3. PackpoiiTe 3HaueHNE ITUX CBOWCTB OPTaHU3MOB JJIs dBoJonnK Kakue, Ha Bai B3I,
pa3n1/1q1/151 OGyCHOBJ’ICHBI HaCJICI[CTBCHHOI\/JI HU3MCHYUBOCTBIO, KAKHC — HeHaCHGHCTBeHHOfI
U3MEHYMBOCTHIO? OOBSICHUTE, KaK MOTJIM BO3HUKHYTH Pa3JIMUUs MEXIY OCOOSMH OJTHOTO BH/IA.

Tema 3ausaTus: Jladboparopuasi padora Ne6 «MopdoJiornueckue 0CO0eHHOCTH PACTEHHH
pa3HbIX BIIOBY (2 yaca)

Lenu: YrmyOuTh YCBOCHHE 00YUYaIOIIUMCS TIOHITHS MOP()OJIOTHYECKOTO KPUTEPHS BHJIA;
MPOJIOJKUTH PA3BUBATh YMEHUE OMUCHIBATH PACTECHUS.

Obopyoosanue: JKuBble KOMHATHBIE PACTCHUSI HJIM TepOapHbIe MaTepraIbl MECTHBIX BUIOB.
(Buasl repanu: myrosasi, iecHasi, 00JIOTHASI; BUJIBI JIFOTUKA: €IKHIA, 30JIOTUCTHIH, MTOI3yYHH;
KOMHATHBIC PACTCHHS: BUJIbI KOJIEyCa, TPaJleCKaHIu1, OeTOHUY, THOMCKYca. JIeKkopaTUBHBIC
pacTeHus, 3aCylIeHHbIC B repOapyuu: BHOJIA, HOTOTKH, aCTPHI.)

NHcTpyKTHBHASI KAPTOYKA

PaccMoTtpuTe pacTeHus, KOTOpbIE BaM 10 MOP(OIOTUYECKOMY KPUTEPHUIO: BRICOTA U THII IO0OETa,
JIUCTOPACIIOIOKEHUE, TUII KUIKOBAHUs, (DOPMBI U pa3Mephl JIUCTHEB, TUIT KOPHEBOW CHCTEMBHI,
COLIBETHE, LIBETOK, IIJIOJ ¥ IIPOYUE OpraHbl IBYX-TPEX PACTCHUM.

Cnenatb BbIBOJ; OTHOCATCS JIM K OJJHOMY WJIM K Pa3HbIM.

BBISIBUTB 4epThI CXOCTBA U PA3TUUMS MEXTY HUMHU.

OtBeTuTh Ha BONpoc: «O 4yM CBUAETEIBCTBYET CXOJICTBO M Pa3IMyus Pa3HbIX BUIOB OJTHOTO
pona»?

3anoaHuTH TA0HMIY:

[Tpusnaku misg | O6bexT| O0bekT| OOBEKT
CpaBHEHUS 1 2 3

BricoTa u Tunm
moodera

Pacmionoxenue
JIUCTHEB HA
crebie

®opma u
pa3mepsl
JIUCTHEB

Tun
JKUJIKOBAHUS

Tun xopHEBOI
CUCTEMBI

CoriBetne

[IBeTok | | |

ITmon

Cneaarh BLIBOJX

Tema 3ausarus: «Pemienue 3a1a4 no reHeTuke» (2 yaca)

Onpenenure 4YUCIO TUIIOB TaMET Yy OpraHU3Ma ¢ T€HOTHIIOM AHBBC‘F.
AaBbX®Y

Onpenenure 4YUCIO TUIIOB TaMET Y OpraHU3Ma C TEHOTHUIIOM + *¢ 4 .
o B:0

OmnpeieauTe YUCIIO THIIOB TAMET Y OPraHU3Ma ¢ TeHOTUIIOM aaBBI'T"

CkpecTuin BHICOKUE PACTEHUS C HU3KUMU pacTeHusiMu. B Fi_ pee pacTeHHsl CpeTHETO pa3Mepa.

Kakoe 6yner Fay

Cxpectrm 0e710ro KpojimKa ¢ YepHbIM KpOJIukoM. B F e Kkponuku yepHbie. Kakoe Oyaer FE?



o B o 5097,
6. CkpecTuiu ABYX KPOJIHKOB C CEpPOM MIepCThio. B Fl — 25% C YEPHOU IIEPCTHIO, 50%
=AW
C cepoit u 25% ¢ 6enoit. OnpeaenuTe TeHOTUITBI B 00BSICHUTE TAKOE pacmermeHMe
=t
7. Ckpectunu ‘Ie(pHOFO 6e3pororo ObIka ¢ 6emnoii poraToil KOpoBoii. B Fl MOJIYYHITA 25% YEpPHBIX

‘}I‘ ‘}I‘ ‘}I‘
6e3porux, <7 /0 yepHBIX porarhix, < T GeNIBIX POraThiX U < % Oenbix 0e3porux. OOBICHUTE ITO
pacuieryieHne, €CIi YepHBIN I[BET U OTCYTCTBUE POTOB — JIOMHUHAHTHBIC TPU3HAKH.

Tema 3ansaTus: [IpakTnueckasi padora Nel «PemieHue reHeTHYECKUX 3a1a4».

1. Pas3bepute pemieHue 3a1auu 1o TeMe «['eHeTHKa mosay.
Yepenaxosas okpacka, m. e. 4epe0osanue YEPHLIX U HCENMbIX NAMEH 6CMPEHaenicss MOAbKO Y KOULEK.
Komos c uepenaxosoti okpackoti ne ovisaem. Qbvscrhume s3mom ¢haxm.

Pemenue. HacnenoBanue JaHHOTO IPpU3HAKA CLEIJIEHO ¢ IoJ0M. UEpHast oKpacka KOLIEeK OnpeesnseTcs
reHoM B, pebkas — reHom b. Otu rensr pacmonoxkensl B X- xpomocome. B Y — xpomocome oHM
OTCYTCTBYIOT. [I03TOMY BO3MOKHBI TaKE€ KOMOMHAIUH:

BB . B N N

X" X"~ u€pHas KoIIKa X" Y- u€pHbIH KOT
B b

X" X"~ yepenaxoBas KOIIKa

XP X"- pBLXKas KOIIKa X" Y- PBIKHM KOT.

2. Pemute 3amauy.
Om uépnotl KOWKU POOUTUCH OOUH YePenaxosblil U HeCKOIbKO YépHblx komam. Onpederume a) henomun
u eenomun omya, 6) nNOJ YePenaxo802o U YEPHLIX KOMN.

3. PaszGepure pemieHue 3a1a4uu o Teme «IurudpugHoe CKperBaHmue.

Y momamos okpyanas popma nnooos (A) oomunupyem nao epyuiesuonoll (a), KpacHas OKpacka niooos
(B) — nao acénmoir (b). Pacmenue ¢ okpyenvimu KpacHbiMu NI00AMU CKPECMUIU C PACTEHUEM,
061a0arwuM 2pyuUesUOHbIMU HCETMbIMU n1odamu. B nomomemee 25% pacmenuii umerom okpyeivie
KpacHvle nioovl, 25% - epyuesudnvie Kpachvie nioovi, 25% - okpyenvie sxcénmole naoovl, 25% -
epyuwesuonbie scénmule nioovl (omuowenue 1:1:1:1). Kaxoswi cenomunsl pooumeneil u nomomxos?

Pemrenue. 3anumiere yciaoBue B BUJE CXEMBI (3HAK « - » O3HAYAET, ajllIeb TTOKa HE U3BECTEH):

P
Q—B- X g;bb
417
OKPYTJIbIE KPACHBIE TIOBI IPYIIEBUIHBIE KEITHIE TIIOBI
F1 A-B- aaB- A-bb aabb
OKpYTJIbIE KPACHBIE  TPYIIEBHIHBIE OKPYTIIBIE JKEITHIE IPYIIEBUIHBIE )KEITHIE
I1J101bI JKENTHIE TII0 1B IL7101bI I1J10 161

Hewu3sBecTHbIC annean B TEHOTHIIE MaTCpHr OIPCACIIMTE IO I'PyIICBUAHBIM JKETTHIM miogamM, uCxoasa mu3
TOTO COO6pa)KCHI/I$I, 4TO OAMH alJIC]Ib B Ka)I(I[Oﬁ nape MnmpuxoguT OT MAaTCpH, CJICAOBATCIIBHO, B
TCHOTHUIIC MAaTCPU JOJIKHBI OBITH ayuteNn a U b. 3Has TeHOTHITBI 000UX pO}IHTGJ’IGﬁ, MOXXHO 3a1ucaTb
T'CHOTHUIIBI BCEX ITOTOMKOB!

CQaBb X Cja'abb
417

OKPYTJIbIC KPACHBIC IJIOAbL TpYHICBUAHBIC JKENTHIC MI0AbI



F1

AaBb aaBb Aabb aabb

OKpYIJIbIE KPACHBIE  IPYLICBUIHBIC OKpYTIJIbIE KENTHIE IPYLIEBUIHBIC JKENTHIC

IUTOBI JKENTHIE MI0bI ILIOABI ILTOABI

To, uto Habmromaercst otHomenue 1:1:1:1, moaTBepKaaeT MPaBUIBHOCTD PELICHUS 3aIa4H.

4. Pemmute 3amauy.

B cemve poounca conyboznazviil memHOB0IOCHINL peOEHOK, NOXOMHCUU NO IMUM NPUSHAKAM HA OMyd.

Mame — kapeenasas memHogon0CAsL, OAOYWKA NO MAMEPUHCKOU JUHUU — 201y0021a3as
MEeMHOB010Cas1; 0e0VUIKA — Kape2na3blll C8emI080N0CHIN, OAOYUKA U 0edYUKa NO OMYOBCKOU TUHUU
— Kapeznazvle memHogoochie. Onpedenume 6epOSMHOCHb POACOEHUsL 8 IMOU ceMbe 201002143020
c8em.i08010co2o pebénxa. Kapuii yeem 2nas oomunupyem Hao 2onyovim, mEmuslil ysem 80a0C — HAO
CBEeMIbIM.

VkazaHusa K PEHICHHIO: COCTaBbTE CXEMY YCJIOBHS, OTMEYas HCU3BECTHBIC AJJICIM 3HAKOM « - »,

YCTAaHOBUTE I'€HOTHUIIBI pOAUTENEH peOEHKa ¢ y4ETOM TOro, YTO y HUX MOXKET POJUTHCA TAKKE U
roiay0Oorna3plii  CBETJIOBOJOCHIA PEOEHOK; Ul OMNpeAETeHUs BEPOATHOCTH TAKOIO POXKICHUS
ucronb3yiure pemwérky [lennera.

Tema 3ausaTus: Jladoparopuas padora Ne7 « U3MeHYNBOCTh, MOCTPOCHUE BAPHAIMOHHOIO
psiaa» (2 yaca)

[[enb: TO3HAKOMUTD YYAIUXCS CO CTATUCTUYECKUMH 3aKOHOMEPHOCTSIMU MOIU(PUKALIMOHHON
W3MEHUYUBOCTH, BEIPa0OTATh YMECHUE
CTPOUTH BapUALIMOHHBIN psAI U rpa@UK N3MEHYHUBOCTH U3y4aeMOro MpU3HAaKa.

Bapuanm 1

Obopydosanue: ceMmena daconu, 0000B, KOJIOCHS MIIEHUIIBI, PKU, KITyOHU KapTOodes, TUCThbS
akamuu, kieHa (1o 10 sK3eMIuIsIpOB OJHOTO BUA HA MAPTY).

Xoo pabomul

PaccmoTtpuTe HECKOJIBKO pacTeHHil (ceMsiH, KiyOHEeMW, JINCThEB W JIp.) OJHOTO BUJA, CPABHUTE HX
pa3Mepsl (KK MOJICYUTANTE KOJTHUECTBO JIMCTOBBIX IIACTHHOK Y JIUCTHEB) WIIH JIPYTHE MapaMeTphI.
JlaHHBIE 3anUILINATE.
[TomydeHHbIe TaHHBIE 3aHECUTE B TaOJHIly, B KOTOPOH MO TOPU3OHTAIM CHAayYala PacloOXHUTE P
YHCcell, 0TOOpaXkaroluX MOCIeI0BaTeIbHOE U3MEHEHUE MTpU3HaKa-V (HanmpuMep, YUCI0 KOJIOChEB B
KOJIOCKE, pa3Mep CeMsH, IJMHA JUCTOBOM MIACTUHKH), HI)KE — YacCTOTY BCTPEUAEMOCTU KaxI0T0
npusHaka (P). Onpenenure, kakue NpU3HAKK BCTPEUYAOTCsl HanboJiee 4acTo, Kakue — PeJiKo.
V
P

Otobpazute Ha TpaduKe 3aBUCHUMOCTh MEXIy HW3MEHEHHEM IMpPU3HAKA W YacCTOTOHW €ro
BCTPEYAEMOCTH.

CremnaiiTe BBIBOJ O TOM, KaKasi 3aKOHOMEPHOCTh MOTU(UKAITIOHHON H3MEHYMBOCTH BaMU
oOHapy’KeHa.

Tema 3ansaTus: JIaGoparopnas padora Ne§ «M3yuenune peHOTHIIOB pacTeHHii» (2 yaca)

Lenv: cghopmuposams 3HaHMS 0 MOIU(PUKALMOHHOW N3MEHYMBOCTH, YMEHHE ONMCHIBATh PACTECHUS

1o (PeHOTHUILY ¥ CPABHUBATH UX MEXKIY COOOM.

Obopyodosanue: repOapHbIe IK3EMIUISIPbl pACTEHUI OAHOTO copTa (MIIEHUIIBI, PAKH, SYMEHS U JIp.).
Xoo pabomwi

1.PaccmoTpuTe 1Ba SK3EMILIApa pacTEHUI MIIEHUIBI (PXKU, SIUMEHS U JIp.) oHOTO copTa. CpaBHUTE

9TH PaCTEHMSL.

2. Onumure GeHOTHI KaKJ0ro pacTeHUsl (0COOEHHOCTH CTPOEHHUS JIHCThEB, CTEOIEH, IIBETKOB).

| Ha6ronaeMele pusHaku | HaszBanue coprta pacteHust |




1-e pacrenue 2-¢ pacTeHHe

1.Bux crebns

2. JlnuHa cTedns

3. lnuHa Mex10y3en

4. KOJIMYECTBO JIUCTHEB

5. ®opma IMCTHEB

6. Konoc:

A) Hanuuue ocTei

b) nnmuHa xomnoca

B) xonmnuecTBO KOJIOCKOB
I') konruecTBO 3epHOBOK
7. Tun KOpHEBOW CUCTEMBI
3.BoisiBUTE IpU3HAKHU, BOSHUKIIIKME B PE3yJIbTaTe MOAU(PUKAMOHHON U3MEHYUBOCTH U
00YyCJIOBJICHHBIE TEHOTUIIOM.

4.CpaenaiiTe BBIBOJ O IPpUYMHAX MOJIU(DUKAIIMOHHOW U3MEHUYNBOCTH, €€ 3HAUCHUU.

Tema zausaTus: Jladoparopuas padora Ne9 «ApomMopdo3bl H HIHOATANTALHID)

(2 yaca)

Llens: chopMHUpPOBATH YMEHUE BBISBIATH apOMOP(O3bI U UANOAIANTALNHN Y PACTCHUHN U
KMBOTHBIX, OOBSICHATh UX 3HAUCHHE.

Obopydosanue: repdbapHbIC MaTCPUATBI BOJIOPOCIICH, MXOB, TAIIOPOTHUKOOOPA3HBIX, IIBETKOBBIX
pacTeHu, BETOUYKH COCHBI WM €U, KOJUIEKIIUH HACEKOMBIX.

Xoo pabomwi
1. PaccmoTpuTe pacTeHust: BOIOPOCIb, MOX, MAIIOPOTHUK, BETOYKY COCHBI WIIN €JTH, IIBETKOBOE
pacTeHue — Ha30BHUTE UMEIOIIMECS y HUX OpraHbl U 3anoiaHu Tabnumy 1. BreisiBuTe yepTsl
YCIIO)KHEHHS B CTPOCHUH PACTEHUI 3TUX OT/ENIOB U PacKpoiTe ux 3HaueHue. Onpenenure, mo
KaKOMY HalpaBJICHUIO IIIJIa YBOJIOIUS PACTEHUH OT BOAOPOCIIEH 10 MOKPHITOCEMEHHBIX.
2.PaccMoTpuTe HaCEKOMBIX Pa3HBIX OTPSIOB (YEIyEKPBUIbIE, TPSIMOKPBLIBIC, ABYKPBUIBIC U JP.),
BBISIBUTE B UX CTPOCHHH YEPThI CXOJICTBA U paznuyuus U 3anonHu Tabmuny 2. Crenaiite BHIBOJ O
HalpaBJIEeHUH 3BOJIIOLIUN HACEKOMBIX.
Ta6auna 1. Apomopdo3bl pacTenuii

pacrenue Opranbl pacTeHust
Jlamunapus CroeBHILEe, pU30UIBL.
ITanopoTHHK OPJISIK Kopens, cTebeinb, TUCThs, CIOPHI.
CocHa KpbIMCKasi Kopenb, cTebenp, IMCThs, CEMEHA.
JIroTHK nmos3yunit Kopens, cTebeinb, TUCThs, IIBETKH, CEMEHA.

BoiBoa: 3BOJIIOLMS pACTEHUH OT BOAOPOCIEN 1O MOKPHITOCEMEHHBIX IUIA MO HAIPABIECHUIO
apomopho30B. B pesynbpTate apoMop(]0o30B MOBBIIIANICS YPOBEHb OPTaHU3AIUN PACTEHUH,
00pa30BBIBAIMCH HOBBIE KIIACCHI PACTEHUM, Y PACTEHUM MOSBIISIIMCH 3HAUUTETBHBIE TIPEUMYIIECTBA
B 00pB0€ 3a BBKMBAHHE U BOBMOXHOCTh MIEpeXo/ia B IPYTYIO cpeay OOUTaHUS.

Ta6auna 2. Unnoanantanuu y HaceKOMbIX

Otpsn Yacrn Koneunoctn Kpblibs PoroBoii annmapar
HACEKOMBIX | Tesa
ABYKPbLIbIe ['osoBa, | 3 mapbl HOT 2 mapbl KpbUIBEB: JIwxyie-cocymui
TPyIb, TepeaHss mapa (Myxa), KOJFOIIEe-COCY It
OpIOLIKO. XOpOLIO pa3BUTA, (xomap).

3aJIHsIsS TIapa -
KYKKAITbIIA




yemryekpouible | ['onoBa, | 3 mapel HOr 2 mapsl KpbUIbEB, Cocymuii (6abouka),
TPyIb, MTOKPBITHIX TPBI3YIIUH (MOJIB).
OpIOLIKO. yelyikamu
npsiMokpbLiIbie | ['omoBa, | 3 mapsl HOr 2 mapsl KPbUIbEB: ['pe13ymuii (Ky3HEYHK).
rpyab, nepeHss napa —
OpIOLIKO. HAJKPbLUIbS, 3aIHAS
napa — IUpPOKHe
NepernoHyYaThie
KPbUIbsI.

BbIBO: B pe3ybTaTe UANOATANTAIINNA HACEKOMBIC IPUCIIOCAOIMBAIKCH K cpe/ie OOuTaHus,
00pa30BBIBAIMCH HOBBIE BUBI, PO/Ia, CEMEICTBA, OTPSAIbI BHYTPHU KJlacca. Y POBEHb OpraHu3aluu
OpPTraHU3MOB HE U3MEHSLICA.

Tema 3anamusa: Ilpaktudeckas padora Ne2 «IIpucnocod/ieHne OpraHu3MoB K
Pa3IMYHBIM cpefaM OOUTAHMSD)

Leas padoTbl: yMETb BBISBIATH IPHCIIOCOOJICHHUS OPraHU3MOB K cpene OOuTaHwMs,
UCTOYHHKM MYTareHOB B OKpy’Karomiel cpene (KOCBEHHO), AHTPONOTE€HHbIE HW3MEHEHHS B
HKOCHUCTEMAaxX CBOEH MECTHOCTH.

Xoa padotsi: Vcnonb3yst MaTepualibl yueOHUKA U IOTIOJIHUTENIBHYIO JIUTEPaTypy, WU
PUCYHKH 3aII0JJHUTE B TETPAJb TaOIULLY:

Tabmuua 1 «Cpasuumenvnas xapaxmepucmuxa npucnocoOieHus Op2anHusmos K cpede
obumanusy

YciaoBus IIprnunnbI

OObekT Mecto IIpuznaku P
Ne oOuTanusg HOSIBJIEHUS
WU3y4YECHUS oOuTaHus IPHUCIIOCOOTICHHOCTH o
aganTanun

TeopeTnyeckas 4acThb:

Aoanmayus (nat. — IpUIAXKUBAHKE, TIPUHOPOBIICHNE) — BOSHUKHOBEHHUE B MPOIIECCE IBOIIOIUH
CBOICTB, MPU3HAKOB, NOBBIIIAIOIINX IIIAHCHl BBDKUBAHUS U Pa3MHOXKEHHSI OPraHU3MOB, COXPaHEHUS
00JIBIIET0 YKcia TOTOMKOB.

Cpeoa obumanusa — COBOKYITHOCTb KOHKPETHBIX YCIOBUH ((PaKTOPOB HEXUBOM M KUBOU
HOPUPOIbI) B KOTOPBIX OOUTAET AaHHAs 0COOb, MOMYJIALUS U BUI.

Mecmo obumanun, y9acToK CyIIM WIM BOJOEMA, 3aHATHIN YacThIO MOIMYJIALUU 0co0eil OAHOTOo
BUJa U 00J1aatoKii BCeMH HEOOXOJMMBIMH YCIIOBHSMHM JUISl UX CYIIECTBOBAaHUSA (KIMMAT, penbeq,
MOYBa, MHINA U Jp.).

Ilpucnocoonennocms, Kaxk 4aCTHBIN IIPUMEpP aAANTALNH, SBISETCS PE3YJIbTATOM BOJIFOIIMOHHBIX
n3MeHeHui. [1ockonbKy B pHUpO/IE CYIIECTBYIOT CaMble pa3HOOOpa3HbIE YCIOBUS CYIIECTBOBAHUS,
TO M TPUMEPOB NPUCHOCOOIEHHOCTH OPraHU3MOB — OIPOMHOE MHOXECTBO: K PpazIMYHON
TEMIEPATYPE U BIAKHOCTH, K Pa3IMYHON CTETIEHU OCBELIEHHOCTH, K Pa3IMYHbIM CII0CO0aM MUTAHUS
Y TIOWCKaM IUIIY, K 3aIIUTE, K IPUBJICYECHUIO NTApTHEPA U T.1.

Kakrtye. Kak wu3BecTHO, IUKHME KaKTyChl MPEANOYUTAIOT 3acylUIUBbIE
MIOJIyIIyCTBIHHBIE PETUOHBI, Aake MycTbiHU, CeBepHOW u FOxHON AMepuku,
Adpuku, Azun. Kpome Toro, Bcrpeuarorcst KakTychl B KppiMy 1 Ha mobepexne
CpenuzemMHOro Mopsl.

Takum o0Opa3om, ISl «KOJIOYEK» XapaKTEPHBIMH CUUTAIOTCS ClEIyIOLINe

MIPUPOAHBIE YCIOBHUSA:

Pe3kue xkonebaHusi THEBHOM U HOYHOM TemmepaTyp. M3BecTHo, 4TO B
‘Hb KapKo, a HOYBIO MPOXJIaJHO, HEPEAKH CIIy4al C CyTOUHBIM IIEPENAIOM J10

50 rpagycos.



Huskuil ypoBeHb BIQXXHOCTH. B 3aCylIMBBIX PETMOHAX, I'IE «CENATCS» KaKTyChl, MHOTJA
BbInazaeT 10 250 MM 0caKoB B I'OJ.

HHTepeceH TOT (akT, Kak MIPOU30ILI0 NPUCTIOCOOIEHUE KaKTyca K cpeJie OOMTaHus B Ipoliecce
sBosrony. Tak, HanpuMmep, U3-3a MaJIoro KOJMYECTBa OCAIKOB 3TO CEMEICTBO 00J1agaeT MICUCTHIM
cTe0JIeM ¢ TOJICTBIM SIUAEPMHCOM, B KOTOPOM U 3amacaeTcs Biara Ha Bpems 3acyxu. Kpome Ttoro,
KaKTYChI JUIsl IPEAOTBPAILEHUs UCIIApEHUs BJaru 003aBeinCh:

e  KOJIIOYKaMU (BMECTO IPUBBIYHBIX ISl HAC JIUCTHEB);

e  OKYTBIBAIOIUMH CTEOEIb MEIKHMMH BOJIOCKAMU;

e BOCKOBBIM HaJIETOM Ha cTebJIe;

e peOPUCTOCTHIO CTEOJISA, BBIPAKEHHOM B OOJIbIIIEH MM MEHBIIEH Mepe Y pa3IMuHbIX BUJIOB.

ITomuMo 3TOroO, ajganranuyu KakTyca K cpeie OOMTaHus MOABEpriach U KOpHEBas CUCTEMa y
MHOTHX BHOB CEMEHCTBO KakKTycOBBIX. OHa XOpOIIO pa3BHUTA: BCTPEYAIOTCS KOPHHU, TITyOOKO
YXOJSIIME B I0YBY, MJIM IIMUPOKO PACIPOCTPAHSIOILUECS Y TIOBEPXHOCTH 3€MJIU AJIsl cOOpa yTPEHHETr 0
KOH/JIEHCAaTa BIlary.

Kam0ana. MHorounciieHHble pa3HOBUIHOCTH
PEYHOM KamMOaJIbl MECTOM OOWTAHUS BBIOMPAIOT
KaK cyaadocosieHble, TAK U NIPecHbIe BOJ0EMbI.
OTtnuyaercs OKpYTJIBIM TEJIOM u
MHOTOYHCJIEHHBIMU  KOJIIOUKAMM [0 €ro
nepumeTpy. 3psidas CTOpPOHA MOXKET HMETh
OTTEHOK oT CBETJIO-KOPUYHEBOTO 10
OJIUBKOBOI'O C MHOTI'OYHMCICHHBIMH HSTHAMHU.
Beoipacraer 1o 3 kr Becom u 50 cM B IIHHY.

Obtekaemast Qopma Tena CrIOCOOCTBYET
OBICTPOMY MEPEIBUKEHUIO KUBOTHBIX M B
BOJIHOM cpejie U critaxuBaroT ero popmy. C Bsizu
C TNepexofOoM Ha JOHHBIA 00pa3 >KWU3HH, TEIO
KaM0asbl yrsomeHHas. JlJoHHbIe pbIObl 0OBIYHO OKpALIEHBI [TOJ] I[BET [IECUYAHOT0 JHA.

Pa3BuTHne opraHoB 1JIfl 3aXBaTa, y/lep)KaHUs, yMEPIIBICHUS AOOBIYM (CHIIbHBIE 3yObl). Y peuHOn
KaM0OaJIbl OUeHb CUIIbHBIE 3YObl, U OJ1aroiapst STOMy OHa MOKET MUTAThCSI dKUBOTHBIMHU, UMEIOLIUMU
TBEP/bI NaHIUPb.

Kamydaupymomas okpacka - 3aIuTa OT XUIIHUKOB. B ciaydae HeoOXoauMocTn kambasna MeHseT
OKpPacKy U MOXET MPUOOPECTH IBET MeCKa WIIM MPUJOHHOTO WA U J1aXKe MOKPBITHCS MATHBIILIKAMU,
CTaHOBSICh ITIOX0XKEW Ha TalIbKYy.

Yacto ucnosnp3yeT CBOE yIUBUTEIBHOE CTPOEHHUE Ka0p, 4TOOBI CKPBITHCS OT Bpara: Habpas BOJIbI
U BBIMYCTHB €€ 4epe3 jka0epHYI0 KpBIIIKY, PacloJIOKEHHYIO CHM3Y, pbl0a MOXET CTPEMHTEIbHO
OTTOJIKHYTBHCS OT JTHA.

O0a ria3a noMeniaTcs Ha OJJHOM, BepXHeil, CTopoHe Tena. Takoe cTpoeHue Iia3 Mo3BoJIseT prioe
BOBPEMsI YBUJIETh BParos..

Ex — xumnoe HOYHOE
KUBOTHOE HEOOJIBIITMX pa3MepoB (IJIMHA Tela
20—30 cm, macca — 700—800 1) ¢ KOPOTKHM
xBocTOM. OOUTaeT OH B OCHOBHOM B CMEIIIAHHBIX
U UIMPOKOJIMCTBEHHBIX JiecaX, HO MPOHUKAET
TaKXe€ B TaUTy W CTeNb. /[[HEM OH mpsSYeTcs Moj
Kydeil XBOpOCTa U JIUCTBBI CPeIu KyCTApPHHUKOB,
HOYBIO BBIXOJHT KOPMHUTHCA. 3a HOYb €K
OPOXOOUT HMHOTAa a0 3 KM. B TemHOTE OH
HAXOJHT ITHIIY IMPU TTOMOIIA TOHKOTO OOOHSHHSI,




XOTs, B U3BECTHOM Mepe, eMy IIOMOTAIOT 3pEHUE U CIIYX.

B ciryuae onacHOCTH € CBEpTHIBAETCSI B KIIyOOK, MPHKUMast TOJIOBY K OpIOXY U BTATHBAs JIATKU
U XBOCT I10J1 ce0s1: OIyYaeTcsl KOJYMH Iap ¢ TOpYALMMHU BO BCE€ CTOPOHBI urinamu. Urisl exa —
3TO BUJIOM3MEHEHHBIE BOJIOCHI, PACIIOJIOKEHHBIE TOJIBKO HA CIIMHE: MOPAOYKA M OPIOIMIKO MOKPBITHI
o0bIyHOM 1mepcThio. [Ipu BcTpeue ¢ JiecHbIMU 3BepsAMH (BOJIKOM, KyHULEH, JIUCOM), €X (BIpKaeT U
HOJIPBITUBACT, CTAapasch YKOJOTh Bpara. Ecim 3T0 He momoraer, OH CBEPTHIBAETCS B KIIYOOK,
MIOJICTABJIsAs HANaJaloUIeMy XUIIHUKY CBOIO KOJIIOUYHO CIHHY. HacTo, HaKOJOB MOpPIY HIJIAMH,
HalaJalui ocTaBiseT exa B nokoe. Ho Tak ObiBaeT He Bcerna. EcTh y €xa Bparu, 0T KOTOPbIX €ro
HE CIIacaroT HU MIJIbI, HU CBEPTHIBAHHUE B KIIyOOK.

A BOT Tpu BCTpeue C TaJioKOi X BBIXOAUT modeauteneM. I'aaroka mpu mepBoi >Ke MOMBITKE
YKYCHUTb CBOETO Bpara HaTaJIKUBAE€TCs Ha UIJbl. BO3MOXKHO, A1 raflOKd Ha €Xa He JEHCTBYET, TaK
KaK €)X HE YyBCTBUTEJIEH KO MHOTUM SIJOBUTHIM BeuiecTBamM. OH IO€IaeT, HanpuMep, IIMaHCKUX
MYyILIEK, KOTOPbIE COACPKAT KaHTAPUAWMH, CMEPTENBHO NECHCTBYIOIIMM Ha IPYIMX >KMBOTHBIX, €CT
JYPHO MaxHYIIUX KJIOMOB, HE OOUTCS si/1a IMYell, IMEeJIeH, eK0i KpoBU 00KbUX KOPOBOK, BOJIOCATHIX
T'YCEHHULL.

Cpenaiite B TeTpagb BbiBOA, O NpogenaHHOM paborte.

Tema 3ansaTus: JIaGoparopnas padora Nel0 «CpaBHeHue npoueccoB oTocuHTe3a M
XeMocHHTe3a» (2 yaca)

[{esib: BBISIBUTH YEPTHI CXOJCTBA U OTIIMYHS MEXKJTy MPOIecCaMu (POTOCHHTE3a U XeMOCHHTE3a, HX
3HaYEHHUeE.

OO6opyioBaHue: TaOIUILIbI, CXEMBI (CXeMaTH4YeCKHE PUCYHKH ) «DOTOCUHTERY», « XEMOCUHTE3Y.
Xo paboThl:

1. PaccmoTpuTe npeasiokeHHbIe BAM MaTEPUAJIbL.

2. Oxapakrepu3yiTe npouecchl GOTOCHHTE3a U XEMOCHHTE3a. 3aloJIHUTE TaOJIHILy.

IIponecc daza OcHoBHbIE XapakTepHble 3HaueHue [ SBOJIIOLUU
mpolecca | "3MeHeHus SHEPreTHYECKUe
(peakiun), npeoOpazoBaHUs
IIPOUCXOAIINE B
KJIETKE
DOTOCUHTE3
XEMOCUHTE3

3. OTBeThTE HAa BOIPOCHI.

Kakue opranusmbl ciocoOOHBI K XeMOCHHTE3Y?

Kaxkue opranusmsl criocoOHbI K HOTOCHHTERY?

[lepeunciure 4yepThl CXOICTBA MEKY IBYMsI 3TUMH MPOLECCAMHU.

B uewm 3akintoyaroTcs NpUHIMIUAIBHBIE OTIIMYUS XEMOCUHTE3a OT (POTOCUHTE3a?
BBIBO/] (cnenaiite BbIBOM, OTBETUB Ha BOMPOC):
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