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1. NOSACHUTEJIBHAS 3AITMCKA

MeTtoauyeckue yka3aHus K MIPOBEICHUIO MPAKTHUECKUX 3aHATHI MO0 y4eOHOM NUCIUIUINHE
OJ16.13 buonorus npennaznadeHsl ais odyuatomuxes CIIO mo cnenuansHOcTH 23.01.17 Mactep
10 PEMOHTY U 00CITY>KHBaHUIO aBTOMOOMIICH.

[IpakTuueckue 3aHATHUS MPOBOASTCS C LEIBI0O YCBOCHHUS M 3aKPEIUICHUS MPAKTHUUYECKHUX
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 HCTOUYHUKH
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

- 0(OpMJISITH pe3yJIbTaThl IIOUCKA, TPUMECHSTh
cpeacTBa HHPOPMAITMOHHBIX TEXHOJIOTHN IS
pelreHus mpodecCHoHabHBIX 3a1a4

- HCIIOJIB30BAaTh COBPEMEHHOE MPOTPAMMHOE
obecrneucHue

HUTOI'OB II0 HpO‘II/ITaHHOMY).

VcTHOE / MMCBMEHHOE U3JI0KCHUE
uHOpPMALIUY , WILTIOCTPUPOBAHHE /
BU3yaJIU3aLsl H3yYEHHOT0 MaTepHaa B
pa3nuuHbIX (OPMAX C HCIOIH30BAHHEM
1 (POBBIX HHCTPYMEHTOB U CEPBHCOB.

- HCIIOJIB30BATh pa3InydHbIe U(POBBIC CPEACTBA
IUISL pelIeHUsI PO ECCHOHATBHBIX 33124

3Harb:

- IPHEMBI CTPYKTYPUPOBAHUS UHPOPMALIUU

- opmar odopMiIeHHS pe3yIbTaTOB OUCKA
nHpopmaluu

OK 04. D¢ dexTHBHO B3aUMO/1€liCTBOBATH U
padoTaTh B KOJIEKTHBE U KOMaH 1€

Tematuueckoe o0CyxaeHUE,
KOMMCHTUPOBaHHE

Pacnipenenenuie yqyacTkoB pabOThI 1Jist
JOCTHIKEHUS O0IIeH 1eH U Ooy4yeHue

YMeTs: o01miero pesynbrara.
- OPraHU30BbIBATh PA0OTY KOJUICKTHBA U OmnpeneneHue mopsaKa U MPaBuil
KOMAaH/IbI BSaHMOHeﬁCTBHﬂ AJis1 COBMECTHOI'O pCHICHUSA

3ajad.
BxuroueHne oOyyaronuxcs B CUTyaluu
KOMMYHHKAIIUHN U B3aUMOJICHCTBHS 110
BOTIPOCY BBITIOJTHEHUS 331aHUH.

[TyOnu4HOe npeacTaBieHue U rPyIIoBoe
00cyXIIeHUE pe3yIbTaTOB PAOOTEHI.
Juckyccust Ha TMYHOCTHO U
POoPECCHOHAIBHO 3HAYUMBIE TEMBI

[Touck, cOop, CTPYKTypUpOBaHUE,
cucTeMaTH3anus HHPOPMALIUH TI0 33JaHHBIM
KPUTEPUSIM.

Hcnonp30Banne U3y4eHHOTO MaTepHasa B
HOBBIX CUTYaIUsIX.

OK 07. CoaeiicTBOBATH COXPAHEHUIO
OKpY’Kamlleil cpeabl, pecypcocoepexeHnio,
NPUMEHATH 3HAHUS 00 H3MEHEHUH KJINMATa,
NPUHLIMIIBI epPeKJINMBOro NPpOU3BOACTBA,

3¢ PeKTHBHO 1eliCTBOBATH B YpPe3BbIYAUHBIX

CUTYalHAX ITepeHoc cioco0oB penieHus! TUIIOBBIX 33]a4
YMmersb: Ha JIeATEIbHOCTh B OKPYXKAIOIIEH cpelie.

- cOOJII01aTh HOPMBI HKOJIOTUYECKOM MopenrpoBaHue IPOLIECCOB B OKPYKAKOLIEH
0e3omacHOCTH cpeJle Ha OCHOBE MU3YyUEHHOT0 MaTepHala.
3HaTh: Br160p 1 060cHOBaHME CITOCOOOB pelIeHus

- IpaBUJIa SKOJIOTHYECKON 0€30MacHOCTH TIPH
BeJIEHUH NMPOGECCUOHATHHOU IEATETbHOCTH

3a/1a4, IPOrHO3UPOBAHUE TTOCIEACTBUAN
CBOUX NEHMCTBUH Ha OCHOBE UMEIOIIUXCS
JAHHBIX

2. IEPEYEHbD JIABOPATOPHBIX PABOT

[IpakTueckue 3aHATHsI/Tab0paTOPHBIE PaOOTHI BHIOIHAIOTCS 00yYaroIUMHUCA MO rpaduKy,
COCTaBJIEHHOMY B COOTBETCTBHH C yueOHbIM maaHoM 1o 09.02.07 MHpopMaloHHbIE CUCTEMBI U
porpaMMupoBaHue U pabodeit mporpamMmmoit yaeOHou auctumuiinasl O/16.13 buomnorusi.

3aaya NpakTUYECKUX 3aHATHI/1ab0opaTOPHBIX pabOT — 3aKPENUTh TEOPETHUECKHUE 3HAHUS U
0TpaboTaTh MPAKTHUYECKHE HABBIKM U YMEHHUS B COOTBETCTBUHU C IJIAHHUPYEMBIMU pe3yJibTaTaMHU
00y4eHwusI.

CornacHo yue6Horo mmiana mo 23.01.17 Mactep mo peMOHTY U OOCITY>KUBaHHIO aBTOMOOWIEH
0/16.13 buonorusi, Ha 1abopaTopHbIE PaOOTH OTBEACHO 24 aKaJIeMHUYECKHUX YacOB



HaumeHoBaHue pa3jesia, HoMep U TeMa J1adopaTopHOii KosmmyecTBo yacos
padoThI

Paszgea 1. «Y4ueHue o KiIeTKe»

JlabGopaTtopHas pabota Nel «Kartaiuruueckas ak THBHOCTD 2
(hepMEeHTOB B )KMBBIX TKaHIX»

JlabGopaTtopHas padota Ne2 «Ilna3zmonu3 u aemiazMoin3 B
KJIETKaX KOKHUIIbI TyKa)» 2

Pasznen 2. OpFaHHSM. PasmHoxeHHnE U HHAUBUAYAJIbHOEC
Pa3sBUTHEC OPraHU3MOB

JlabopaTtopHas padota Ne3 «CpaBHeHHE TTPOLIECCOB 2
Pa3BUTHSI MTOJIOBBIX KIETOK Y PACTEHHUH U )KUBOTHBIX).
JlabopaTtopHas pabota Ned «IIpucrnoco0aeHHOCTh

OpPraHU3MOB K Cpe/iec OOUTaHUSD» 2
Pa3nen 3. OCHOBBI reHETHKH H CeJIeKIIUN

JlaboparopHast pabota Ne5 «/I3MEeHYHBOCTH OPTAHH3MOBY 2
JlaboparopHast pabota Ne6 «Mopdomorndeckue

0COOEHHOCTH pacTEHUI pa3HbIX BHIIOBY 2
[IpakTuyeckas pabora Nel «PereHue 3a1a4 Mo TeHETHKE 2

Paznen 4. Ilpoucxoxaenue u pa3BuTHE KU3HH HA
3emuie. JBOJIIOMOHHOE YUeHHE

JlaboparopHast pabota Ne7 «I3MeHIMBOCTB, TOCTPOCHUE 2
BapHALMOHHOTO PS/Ia»

JlaboparopHast pabota Ne8 «l3ydenune GeHOTUIIOB 2
pacTeHHi» 2
JIaGoparopHas pabota Ne9 «Apomop¢o3sl U

UAMOaIaNTalun

Pa3zgea 6.0cHOBBI DK0JI0THU

[IpakTuueckoe 3anarue Ne2 «IIpucnocobienue 2
OpPraHU3MOB K pa3HbIM cpefiaMm oOouTaHus (BOIHOM,
HAa3eMHO-BO3/1yIIHOM, IOYBEHHOMN )».

JIaGoparophas pabota Nel0 «CpaBHeHue MporeccoB
(oTOCHHTE3a U XEeMOCHHTE3a». 2

UTOIO: 24

3. AHCTPYKTUBHO-METOANYECKUE PEKOMEHJAIIU ITO BBIITOJTHEHUTO
JIABOPATOPHBIX PABOT

Tema 3ansaTus: JIaGoparopnas padora Nel «Karanuruyeckasi aKTHBHOCTDb (hepMEeHTOB B
JKHBBIX TKAHAX» (2 yaca)

Lenwv: chopMupoBaTh 3HaHUSA O PO (EPMEHTOB B KJIETKAX; BHISICHUTH (DepMEHTATUBHBIE CBOWCTBA
0ETTKOB-TIEPOKCHAA3; 3aKPEUTh YMEHHUE Pad0TaTh ¢ MUKPOCKOIIOM; TPOBOUTH OIBITHI U
OOBSACHATH PE3YJIbTATHl PAOOTHI.

Obopyoosanue: cBexuit 3%-HbII pacTBOP MEPOKCHAA BOIOPOJIA, TPOOUPKHU, MUHIET, TKAHH
pacTeHuil (KyCOUYKHU ChIPOTo U BapEHOro KapTodesisi) 1 )KUBOTHBIX (KYCOUKH ChIPOTO U BapEHOTO
Mmsica), MeCOK, CTyTKa U MECTHUK.




XoapaboTsl

1. IlpuroToBbTe YETHIPE MPOOUPKHU CO CBEKUM 3%-HBII paCTBOPOM MEPOKCHIA BOJOPO/IA, 3aTEM
IIOMECTUTE B IIEPBYIO IPOOUPKY KYCOUEK ChIPOTo KapTodesi, BO BTOPYIO — KyCO4YeK BapEéHOTo
KapTodes, B TPEThbI0 — KyCOUEK CHIPOTO MsCa, B YETBEPTYIO — KYCOUEK BapEHOTO Msica.
[TponaGmronaiite, 4ro OyaeT MPOUCXOAUTH B KaXKA0H MpoOHpKe.

2. CocraBbTe TaOIMITY, TOKA3bIBAIOIIYIO0 AKTUBHOCTH KAXKI0M TKaHU NP pa3TInIHON 00paboTKe.
3. VI3menpuuTe B CTYNKE KYCOUYEK CHIPOTo KapTodes ¢ HeOOIbIIMM KOJIMYECTBOM IIECKa.
[Tepenecure U3MenbYEHHBINA KapTOQesb BMECTE C IECKOM B TPOOUPKY M KAITHUTE TyAa HEMHOTO
nepokcuja Bogopoaa. CpaBHUTE aKTUBHOCTb U3MEIBbYEHHOMN U LEJION PACTUTENBHON TKaHU.

4. OOBSCHUTE MOIYYEHHBIE PE3YJILTATHI.

OTBeThTE Ha BOIIPOCHI:

- Kak mposiBisiercst ak THBHOCTH (PEPMEHTOB B KHUBBIX U MEPTBBIX TKAHAX?

- Paznnuaercs 11 akTHBHOCTH (DEPMEHTOB B PACTUTEIBHBIX U )KUBOTHBIX TKAHAX?
- Kak Bnusier u3MenbueHne TKaHU Ha aKTUBHOCTD (hepMeHTa?

- Kax ObI BBI IpeII0KUIN U3MEPUTH CKOPOCTh Pa3JIoKEHUs MepoKCcuaa Bogopoaa?
- Kak BbI cunTaere, Bce Jin )KMBbIE OPraHU3MBI COZlepKaT (PepMEHT MepoKCcHuaasy,

obecreunBarOIInil pa3aoKeHHe IepOKCcHIa Bogopoaa?
Oo6paser otyéra 1o 1aboparopHoil padbore

«Karagutndeckas akTUBHOCTh d)e MCHTOB B KHBbIX TKaHIX)»

Yto nenanu?

Yro Habmrogamu?

BrIBObI.

1. B mpobupky ¢
pactBopom H202
TOJIOXKUITH KyCOYEK
CBIPOTO KapToders.

bypHoe BblIEEHNE
IIy3bIPBKOB KHCIIOPOJA.

B xiretkax xaprodens
MPUCYTCTBYIOT (DEPMEHTHI,
yckopsitoue pacuierienne H202:
2 H202 =2 H20 + O2

2. B mpobupky ¢
pactBopom H202
MTOJIOXKUITH KyCOYEK
Bap&HOro KapToders.

N3menenutii ¢
pacTBOpPOM He
MIPOUCXOUT.
IIpuznakoB
paznoxenust H202 Her.

depMeHTHI yTPATUIIA CBOU
KaTaJUTUYECKUE CBOMCTBA: MPU
BapKe OT HArpeBaHMs MPOU30IILIa
JeHaTypatus OeiIKoB.

3. B npoOupky ¢
pactBopom H202
MIOJIOKHUIIU KYCOUEeK
CBIPOTO Msica.

Bypnoe Brlienenne
My3bIPbKOB KHCIIOPO/Ia.

B kneTkax MbIlIeqHOM TKaHU
KUBOTHOTO €CTh ()EPMEHTHI,
yckopsitomue pacuierienne H202:
2 H202 =2 H20 + 02

4. B nmpobupky ¢
pactBopom H202
TIOJIO>KHITH KyCOYEK
Bap€HOIo Msca.

N3meneHnnii ¢
pacTBOpOM He
IIPOUCXOJIUT.
[Ipu3HakoB
paznoxenust H202 Her.

[Tpu Bapke hepMeHTHI OTEPSIIN
CBOIO KaTAIUTHYECKYI0 aKTUBHOCTD
BCIIEJICTBUE J€HATypaluu
OEJIKOBBIX MOJICKY!IL.

5. B mpobupky ¢
pactBopom H202
TIOJIOKHITU KYCOUEK
U3METbYEHHOTO ChIPOTO
KapToders.

Brinenenune my3sIppKOB
KHCII0poAa cTajo 6osee
HWHTCHCUBHBIM Y€M 10
M3MENTbYCHHSL.

HpI/I N3MCJIBYCHUHN KIJICTOK
KapTodenss KonuuecTBo (HepMEeHTHI,
yckopsitomue pacuieruienne H202
YBEJIMYUIOCH, TIOITOMY CKOPOCTh
peakiuu crajia OoJblIe:

2 H202 =2 H20 + O2

BLIBOII: HeﬁCTBHe CbepMeHTOB-HGPOKCI/II[aS CXOJHO B PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX,
06H_IHOCTB (bI/IBI/IOHOFI/IqCCKI/IX nmponecCcoB — OAHO U3 NOKA3aTCIILCTB POJACTBCHHBIX CBsI3el MCKIAY
PaCcTUTCIbHBIMU U )KUBOTHBIMU OpTraHU3MaMHU.

Tema 3auaTus: JladopaTopuas padoora Ne2 «Ili1a3zmMoJin3 U Aenjaa3MoJau3 B KJIETKAX KOKHIbI
JYKa» (2 yaca)
[Ipaktruueckas padota "[1lma3mMonu3 u 1eMmIa3MoIn3 B KIETKaX KOXKHIIBI TyKa'.




L]env: TO3HAKOMUTHCS C SIBIICHUEM IIJIa3MOJIM3a PACTUTEIBHON KIIETKH.

Ob6opyoosanue: MUKPOCKOII, TOKPOBHBIE U IPEIMETHBIE CTEKIIA, IIPErapoBajIbHas UIjla, MUIEeTKa,
¢bunbTpoBanbHas Oymara, pernyaTblii JIyK.

Peaxmugul: BoAa, NUCTUIUINPOBAHHAS BOJA, PACTBOP M0Ja, 3 Y%—HBIH PacTBOP XJIOpUIA HATPUS.
Xo0 pabompwi:

1. I[IpuroroBpTE BpEMEHHBIN NpenapaT paCTUTEIbHON KIETKU. I 3TOT0 OTAEIUTE OT KyCOUKa
JyKOBUILBI MACUCTYIO YeIIyHKy. [[MHIIETOM CHUMHTE C BHYTPEHHEN CTOPOHBI YEIIYHKH TOHKYIO
n€HKYy. [lomoxuTe Kycodyek INIEHKU HA IPEIMETHOE CTEKIIO, HAHECUTE Ha HEro Kallll0 pacTBopa
MOJ1a U HAKPONTE NOKPOBHBIM CTEKIJIOM.

2. PaccmoTpuTe mpenapat npu MajioM, a 3aTeM Ipu 0oJbIIOM yBenudeHuu. Haiinure KieToynyio
CTEHKY, OKpaIIEHHOE HOJIOM sIIpO (BO3MOKHO, U SAPBIIIKH), IIUTOIUIA3MY, HEOKPALLIEHHbIE
BaKyOJH. 3apuUCyilTe U MOANUIINTE YBUIEHHOE.

3. Hanecurte Ha oiuH Kpail MOKpOBHOIO cTekia 3 %—HbII pacTBOP XJIOpUAa HATPHs, a C
IPOTHUBOIIOJIOXKHON CTOPOHBI MOJIOKHUTE MOJIOCKY (DUIBTPOBANIBHON OymMaru, KOTopasi BIUTAeT
yacTh BoJbl. Habmronaiite 3a cocTOssHUEM IIUTOIUIa3Mbl B KJIETKaX (IIpU OOJIBIIOM YBEJIUYEHUN).
Boza u3 nuToruia3mel KJIeTKH OyAeT NepexoIuTh B OKPYKaolyo cpery. O0bEM HUTOMIIA3MBbI
IIPY 3TOM YMEHBIINTCS, U OHA HAYHET OTXOIUTh OT KJIETOYHBIX CTEHOK. [locTenenHo nuromiasma
npuMeT GopMy mapa. ITo sIBICHUE HA3bIBAIOT IJIA3MOJIM30M. 3apUCYHTE YBUIECHHOE, OOBSICHUTE
IIPOUCXOMSIINN ITPOLIECC.

4. Jlo6aBbTE 1OJI MOKPOBHOE CTEKJIO AUCTHILIMPOBAHHYIO BOAY. YTO MPOUCXOIUT C
LUTOILIa3MOU? DTO SBJICHHUE HA3BIBAIOT JAEIUIA3MOJIN30M. 3apUCYHTE YBUIECHHOE.

5. Cnenaiite BBIBOJ.

Tema 3ansTus: JlabopaTopHas padora Ne 3 «CpaBHeHHe IPOLECCOB PA3BUTHS MOJOBbIX
KJICTOK Y PACTEHUI U JKMBOTHBIX». ( 2 yaca)

Llenv: 3akpenuTh YMEHHE pad0TaTh ¢ MUKPOCKOIIOM, HAXOIUTh OCOOCHHOCTH CTPOCHUS KIETOK
pa3IMYHBIX OPTraHU3MOB, CPABHUBATH UX MEX]Yy COOOM.

Qbopydosarue: MAKPOCKOIIbI, MUKPOIIpENapaThl KJIETOK PACTEHUM, IpUOOB, KUBOTHBIX, PUCYHKU
KJIETOK paznu4HbIX opranu3mMoB ([Ipunoxenue 1)

XoJ paboThl

PaccmoTpuTe o1 MUKPOCKOTIOM MHUKPOTIPETIapaThl paCTUTENFHBIX KJIETOK, TPHOOB M KJIETOK
KUBOTHBIX.

PaccmoTtpute pucyHok «Pa3numuHblie GOpPMBI KIIETOK OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX
OpPTraHU3MOBY.

ComnocTaBbTe YBHJICHHOE ¢ U300paKeHHEM 00BEKTOB Ha PHCYHKaX. 3apUCyHTE KIETKU B TETPAIAX
¥ 0003HaYbTE BUAUMOE B CBETOBOM MUKPOCKOI OPraHOMIbI.

CpaBHHTE MEXIY COO0H 3TH KIETKH.

HazBaHue ki1eTok PI/ICYHOK KJICTKH OcoOeHHOCTh CTPOCHUS KJICTKH

OTBeThTE HA BOITPOCHI; B YEM 3aKJIIOYACTCA CXOACTBO U pa3jinuuec kireTok? KakoBul IIPHUYHHEBI
pas3IuYMsl U CXOJICTBA pa3HbIX OPraHU3MOB?
Cremnaiite BbIBOJ 110 paboTe.

Tema 3anaTus: JIadoparopHas padora Ned «Ilpucnoco6/1eHHOCTh OPraHMu3MOB K cpejie
oouTanus» (2 yaca)

[{enb: U3yuyuTh NPUCIOCOOIEHHOCTh OPTraHU3MOB K Cpefie 0OUTaHUs

O6opynoBanue: repOapuy pacTeHUM, )KUBbIE 00BEKTHI, (hOTOrpadun, KOJIIEKIIUU )KUBOTHBIX,
OTIMCaHUE )KUBOTHBIX U PAaCTCHUM.




Xom paboThl.
1. Omnpenenurte cpeay U MECTO OOMTAHUS PACTCHUS WM )KUBOTHOTO, MIPEIOKEHHOTO BaM IS
HCCIIeI0BaHus (KaKTyC, KpOT, Oeblidi MeIBE b, OCIIKA, JIATYIIKA, aUCT, OCETP).
2. BrrBuTe 4epThHl €ro MpUCIOCOOICHHOCTH K cpezie oOuTanus. [lomydeHHble JaHHBIC 3aHECUTE B
TabJIuILy.

Ha3Banue opranusma Cpenaun YepTsl IpUCIIOCOOIECHUS
MECTOOOHUTAHUS

BepOuttoxbst KOTIOUKa HazemHo-Bo3ayniHas Menkue yenryeBUaHbIE JTUCThS
cpena, 3aCylLUINBbIE JInuHHBIE KOPHU.
MecTa (ITyCThIHS) KopoTkuii BeretaTuBHbIE TEPHOIL.

3. Crnenalite BBIBOI.
3aganus.
3ananue 1. YcTaHOBHTE COOTBETCTBHE MEXKTY MPHCIOCOOIEHUSIMU U UX 3HaYeHneM. OTBeTbI
BIMIIIATE B MPUBEAECHHYI HUKe TA0JIHILY.

ITpucnocoOnenue 3HaueHue
WTJIbl U KOJTKOYKH Yy PaCTCHUH A) coxpaHeHHe ITOTOMCTBA
BBIHAIIIMBAHUE UKPHI B POTOBOM MOJIOCTH b) nonnepxanue romeocTasa, mpu OOUTAHWH B
aHabuo3 MPECHBIX BOJOEMAX
OCTpBIE pora B) akTuBHas 3ammra
yaaJIeHHe U30bITKa BOJIBI B BUJIE C1ab0 I') mepexxuBaHue HEOIATONIPUATHBIX YCIOBHMA
KOHIIEHTPUPOBAHHOW MOYH J1) maccuBHas 3ammra
| 1 | 2 | 3 | 4 5

3ananue 2. /laiiTe onpeaeseHnsi HOHATHSIIM.
[ToxpoBUTEILCTBEHHAS] OKPACKA, MUMHUKPHSI, aHaOHO3.

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

[[env: chopMUPOBATH MOHATHE U3MEHUYMBOCTH OPraHU3MOB, MPOJIOJIKUTH BRIPAOOTKY YMEHUN
Ha0JII0aTh HATYpaIbHbIE 0OBEKThI, HAXOAUTH MPU3HAKA U3MEHYHUBOCTH.

ObopydosaHue: pa3naTOYHBIA MaTepUa, UJLUTFOCTPUPYIONIUN H3MEHYUBOCTh OPTraHU3MOB
(pactenus 5—6 BUIOB 10 2—3 HK3EMIUISIPA KX A0T0 BH/Ia, HAOOPHI CEMSH, TUIOJIOB, JINCTHEB U

Ip.).

Xoo pabomvi

1. CpaBuute 2—3 pacTeHus OAHOTO BUAA (UJIU UX OTACIbHBIC OPTaHbl: JIUCThS, CEMEHA, TIOIbI
U JIp.), HaliAuTe MPU3HAKU CXOJCTBA B UX cTpoeHUU. OOBICHUTE MPUYUHBI CXOICTBA 0CO0E
OJHOT'O BHJIA.

2. BrisiBuTe y nccneayeMbIX pacTeHU MpU3HaKU pa3ianunsi. OTBEThTE HA BONPOC: KaAKUE
CBOMCTBA OPraHU3MOB OOYCIIOBIIMBAIOT PA3IUYHS MEXTY OCOOSIMU OJHOTO M TOTO e BUa?

3. PackpoiiTe 3HaUeHHE 3TUX CBOWCTB OPraHU3MOB IS 3BOroIMU Kakue, Ha Balll B3I,
pasznuuus 00yCIOBICHBI HACIEACTBEHHON N3MEHUNBOCTHIO, KAKHE€ — HEHACIIE/ICTBEHHON
M3MEeHYUBOCTHIO? OOBSCHUTE, KAK MOTJIM BOZHUKHYTH PA3JIMYHs MEKIY OCOOSIMU OJTHOTO BHJIA.

Tema zansaTus: JIaGoparopnas padora Ne6 «Mopdoaornyeckne 0CO0CHHOCTH PACTEHHU I
pa3HbIX BUJIOB» (2 yaca)

Leau: YriayOuth ycBoeHHE 00YUarOIIUMCS MOHATHS MOP(OJIOTHUECKOT0 KPUTEPHS BUIA;
IIPOJIOJKATH Pa3BUBATh YMEHUE OMMCHIBATH PACTECHHUSI.

Obopyoosanue: JKuBble KOMHATHBIE pACTEHUS WU repOapHble MaTepHuaibl MECTHBIX BUJIOB.
(Bunsr repanu: syrosasi, JiecHast, 00JIOTHAs; BHJIBI JIIOTUKA: €IKUH, 30JIOTUCTBIN, TTOI3YIHH;
KOMHATHBIE PaCTeHUS: BUbI KOJIeyca, TpaJeCKaHIIMU, OeroHuH, rTubrckyca. JlekopaTuBHble
pacTeHus, 3acyllIeHHbIe B repOapuu: BUOIa, HOTOTKH, aCTPBbI.)




S
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NHcTpyKTHBHASI KAPTOYKA

PaccmoTtpuTe pacteHusi, KOTOpbIe BaM 110 MOP(HOIOTHIECKOMY KPUTEPHIO: BBICOTA U THII ITOOETa,
JUCTOPACTIONOKEHHE, TUI )KUIIKOBAHUS, JOPMBI U pa3Mephl JTUCTHEB, TUIl KOPHEBOW CUCTEMBI,
COLIBETHE, [IBETOK, IIJIOJ ¥ IIPOYUE OpraHbl IBYX-TPEX PACTCHUM.

Crenatp BBIBOJ; OTHOCATCS JIU K OJJHOMY WJIM K Pa3HBIM.

BbIIBUTBH 4epThI CXOJCTBA U PA3IUUMsI MEXKAY HUMMU.

OtBetuth Ha Bonpoc: «O 4yM CBUAETENBCTBYET CXOACTBO U PA3IMYMUs PA3HBIX BUJIOB OJHOTO
pona»?

3anmoJHUTH TA0JINUILY:

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

BricoTa u Tun
rmoodera

Pacnomoxxenue
JINCTHEB HA
crebie

®opma u
pa3mepsbl
JUCTHEB

Tun
JKUJIKOBAHUS

Tun xopHEBOM
CHCTEMBI

CouBetue

[BeTok | | | |

IInon

Cneaarh BLIBOJX
Tema zausaTus: «Penienue 3aa4 nmo reseTuke» (2 yaca)

Omnpenenure YUCIO TUIIOB TaMET Yy OpraHu3Ma ¢ T€HOTHIIOM AaBBCc,

A dw -
OmnpeieuTe 9UCII0 THIIOB TAMET Y OPraHU3Ma ¢ TEHOTUIIOM AaBbX"Y

. B0
Onpezaenute 4UCIO TUIIOB raMeT y OpraHu3Ma ¢ T€HOTUIIOM aaBBI"T"
CkpecTuiy BBICOKHE PACTEHUS ¢ HU3KUMH pacTeHusiMH. B Fi pee pacTeHus CpeiHero pazmMepa.
Kakoe O0ynet FE?
Ckpectuinn 0es10ro Kpojuka ¢ Y4epHbIM Kposinkom. B F Bce KpoJHKH uepHble. Kakoe Oyner Foy

y F, — 25% . 50%
Ckpectuin IByX KpOJIMKOB ¢ cepoil meperbio. B I'l — 42/0 ¢ yepHOI 1iepcThio, U
=
¢ cepoit u 7 /0 ¢ Genoit. OnpenenuTe TEHOTHITB H OOBACHUTE TAKOE PAcIIeNIeHHE.
. . . 25%
Ckpectunu qe(pHoro 6e3pororo ObIka ¢ O6enoil poraToil KopoBoii. B F oy < % YEepHBIX
25% 25% 25%

6e3porux, <2 /U gepHBIX porareix, < % GenBIX poraThix u <9 %o 6enbix 6e3porux. OOBSCHUTE 3TO
paclerieHne, €Clid YepHBIH 1IBET U OTCYTCTBHE POTOB — JIOMUHAHTHBIE PU3HAKH.

Tema 3ansaTus: IIpakTudeckas padora Nel «PemeHne reHeTH4ecKUX 3a4aD».

1. P8.36epI/ITC pCHICHUC 3ala4U 110 TEMC «['eHeTnka moiuay.

qepenaxoeaﬂ OKpacka, m. e. uepedoeaHue lléprlX U JHCENMBIX NAMEH ecmpedaemcs moJjbKo Yy KOULeK.

Komoe c uepenaxosotii okpackoii ne ovisaem. Obvsacuume smom gaxm.



Pemenne. HacnenoBanue naHHOTO IpU3HAaKa CLEILIEHO ¢ MOJIOM. YEpHas OKpacka KOLIEK ONPENEsAeTCs
reHoM B, pebkas — reHom b. Otu rensr pacmonoxkensl B X- xpomocome. B Y — xpomocome oHU
0TCYTCTBYIOT. [I03TOMY BO3MOKHBI TaK€ KOMOMHAIUH:

BB . B N .
X" X"~ u€pHas KoIlIKa X" Y- 9€pHBIN KOT
B b
X" X"- yepenaxoBas KOIIKa

b b b .
X" X"- ppDbKas KOIlIKa X" Y- pbIKHI KOT.

2. Pemmmre 3amauy.
Om uépHotl KOwKY POOUTUCH OOUH YePEenaxosblll U HeCKOIbKO Yéphblx komam. Onpederume a) pernomun
u eenomun omya, 6) NOJL YEPENaAxo8020 U YEPHLIX KOMSM.

3. Pa3bepute peuienue 3agaun o teme «urudpuHoe CKpermBanue».

Y momamos oxkpyanas popma niooos (A) domunupyem nao epyutesuonoll (a), KpacHas OKpacka niooos
(B) — nao owcénmoir (b). Pacmenue ¢ okpyenvimu KpacHbiMu NI00AMU CKPECMUIU C PACTEHUEeM,
001a0arWuUM 2pYUesUOHbBIMU HCETMBLMU niodamu. B nomomemee 25% pacmenuii umerom okpyenvie
Kpacuwvie nioovl, 25% - epyuiesuonvie Kpachvie nioovl, 25% - okpyenvie sxcénmole naoovl, 25% -
epyuiesuonbie xcénmole nioovl (omuoutenue 1:1:1:1). Kakoswi eenomunvl pooumenetl u HOMomMKos?

Pemenne. 3anumere YCJIOBUC B BUAC CXEMbI (3HaK « =>» 03HaA4acT, aJlJICJIb II0KAa HC I/ISBGCTGH)Z

P
Q—B- X Ci;bb
417
OKPYTJIbIe KPACHBIE IJIO/IBI IPYIIEBHIHBIE JKENTHIE TIIOIBI
Fl A-B- aaB- A-bb aabb
OKpPYIJIbI€ KPACHBIE  IPYLIEBUIHBIE OKPYTJIbIE JKENTHIE IPYIIECBUIHBIE )KENTHIE
IIJI0IBI JKEITBIE TII0/IbI IO IbI IIJI0IbI

HewusBecTHbIE annead B TEHOTHUIIE MaTepu OIPCACIIMTE IO I'PYIICBUIAHBIM JKENTHIM miogamM, uCxoasda mu3
TOTO C006pa)KCHI/I$I, 4TO OJWH ajieldb B KaKaoi nmape mnmpuxoguT OT MATCpH, CJICAOBATCIILHO, B
TCHOTHUIIC MAaTCPU JOJIKHBI OBITE AJIJIENN a U b. 3Hast TEeHOTHIIBI 000MX pOI[PITGJ'IGfI, MOXXHO 3a11ucCaTb
T'€HOTHUIIBI BCEX ITOTOMKOB!:

P
QaBb X Cjavabb
417
OKPYTJIbIE KPACHBIE TIOBI IPYIIEBUIHBIE KEITHIE TIIOBI
F1 AaBb aaBb Aabb aabb
OKpYTJIbIE KPACHBIE  IPYIIEBHIHBIE OKPYTIIBIE JKEITHIE IPYIIEBUIHBIE )KEITHIE
AR (03108 KENTHIE MII0/BI IO b1 TIJI0JIBI

To, uto HabGmomaeTcs oTHomeHue 1:1:1:1, moaATBEpKAaeT MPAaBMIIBHOCTD PEIICHUS 3aa4H.

4. Pemmute 3amauy.

B cemve poounca conyboznazviii memHOB0IOCHIL peOEHOK, NOXOMNCUU NO IMUM NPUSHAKAM HA Omyd.
Mams — kapeenazas memHogonOCAA, 0AOYWKA NO MAMEPUHCKOU JuUHUU — 201yO021a3as
MEMHOB0I0CAsL, 0e0YUIKA — Kape2ia3vlll C8emi08010ChlL; 6AOYUKa U 0edyuKa no Omyo8CKo TUHUU
— Kapeznazvle memHogoocble. Onpedenume 6epOSAMHOCIb POACOEHUsL 8 IMOU ceMbe 201002143020
c8em080110co20 pebénra. Kapuil ygem 2nas domunupyem Hao 201y0bim, MEMHbIU Y8em 80710C — HAO
CBEMIbIM.



Yka3aHus K pPEHICHUIO: COCTAaBbTE CXEMY YCIOBHS, OTME€Yas HEU3BECTHBIC AJUICIM 3HAKOM « - »;
YCTaHOBHUTE T€HOTHIIBI pojauTeNieil peOEHKa ¢ y4ETOM TOTO, YTO Y HUX MOXKET POJAUTHCS TaKXKe U
roiay0Ooria3plii  CBETJIOBOJOCHIA PEOEHOK; Ul ONpeAETeHUs BEPOATHOCTH TAaKOIO POXKICHUS
ucnonb3ynre pemwérky Ilennera.

Tema 3ausaTus: Jladoparopuas padora Ne7 «M3MeHYNBOCTh, IOCTPOCHUE BAPHAIIMOHHOI'O
psiaa» (2 yaca)

L[enb: IO3HAKOMUTD yYAIMXCSI CO CTATHCTUYCCKMMU 3aKOHOMEPHOCTSIMHA MOAN(DUKAIIMOHHOM
WU3MEHYMBOCTH, BEIpa0OTaTh yMEHHE
CTPOUTH BapUAIIMOHHBIN Psijl U rpadMK M3MEHYMBOCTH U3y4aeMOro IPU3HAKa.
Bapuanm I
Obopyoosanue: cemena ¢aconn, 6000B, KOJIOCHS MILIEHHUIIBI, PXKU, KITyOHU KapTodes, TUCThs
akanuu, kiena (mo 10 5K3eMIUIIPOB OHOTO BU/IA HA MAPTY).
Xoo pabomul

1. PaccMmoTpuTe HECKONBKO PAaCTeHU (CeMsH, KIyOHEH, JMCThEB M JIp.) OJHOTO BHJA, CPABHUTE UX
pa3Mepbl (WK MOACYUTANTE KOJTMYESCTBO JIMCTOBBIX IUIACTHHOK Y JIMCTHEB) UIIK JIPYTUE MapaMeTpBhI.
JlaHHBIE 3aMUIINTE.

2. TlomyueHHBIC JaHHBIC 3aHECUTE B TAOJHILy, B KOTOPOM 0 TOPU30HTANIM CHAYaIa PACIIONOKUTE P
YHCell, 0TOOpaKAIOIIUX MOCIeJ0BAaTeIbHOE H3MEHEHNE TIPU3HaKa-V (HanpuMmep, 4iciio KOJIOCHEB B
KOJIOCKE, pa3Mep CEMsIH, JUIMHA JINCTOBOM IUTACTHHKM ), HUKE — YaCTOTY BCTPEUACMOCTH Ka)JIOTO
npusHaka (P). Onpenenure, Kakue NPU3HAKK BCTPEYAIOTCsI HAOOJIee 9acTo, KaKue — PEJIKO.

\

P

3. Otobpazute Ha Trpaduke 3aBUCUMOCTh MEXJAYy HU3MEHEHHEM NpHU3HaKa M YacTOTOM ero
BCTPEYaEMOCTH.

4. CpenaiiTe BBIBOJ O TOM, Kakasi 3aKOHOMEPHOCTh MOIU(MUKAIIMOHHOW U3MEHYMBOCTH BaMU
oOHapy keHa.

Tema 3ansTus: JlaGoparopHas padora Ne§ «M3yuenne heHOTHIIOB pacTeHMii» (2 yaca)

Lenv: cpopmuposamsb 3HaHNS 0 MOTUPUKAITMOHHON U3MEHUYMBOCTH, YMEHUE OMUCHIBATh PACTEHUS

1o (peHOTHUIY U CPaBHUBATH UX MEXKIY cOO0i.

Qbopyodosanue: TepOapHbIe FIK3EMIUIIPBl PACTEHUH 0THOTO copTa (MILEHUIIBI, PKU, STUMEHS U Jp.).
Xoo pabomsi

1.PaccmoTpuTe 1Ba 3K3EMILISPA PACTEHUN MIIEHUIIBI (KU, STUMEHS U 1p.) oJHoro copra. CpaBHUTE

9TH paCTEHHSL.

2. OnumuTe HEeHOTUN KaKIO0Tro pacTeHus: (0COOEHHOCTH CTPOEHUS JINCTHEB, CTEOIEH, IIBETKOB).

Ha6tonaembie npu3Haku HasBanue copra pacteHus

1-e pactenne 2-e pacTeHue

1.Bun crebmns

2.JImuHa cTebis

3. lnuHa Mexaoy3ien

4. KOJTMYECTBO JTUCTHEB
5. ®opma TUCThEB

6. Komoc:

A) Hanmuuue ocTeit

b) nnuna xonoca

B) konnuecTBO KOJIOCKOB
I') KonruecTBO 3epHOBOK
7. Tun KOpHEBOM CUCTEMBI




3.BbIssBUTE NPU3HAKH, BOSHUKIIKAE B PE3yJIbTaTe MOAN(DUKAIIMOHHONW H3MEHYUBOCTH U
00yCIIOBJICHHBIE TE€HOTHUIIOM.
4.Cnenaiite BBIBOJ] O MPUIMHAX MOAU(DUKAIIMOHHOW U3MEHYMBOCTH, €¢ 3HAYCHHH.

Tema zausaTusi: Jladoparopuas padora Ne9 «ApomMopdo3bl H HIHOATANTALHI)

(2 yaca)

Llens: chopMHUPOBATH YMEHHUE BBISBIATH apOMOP(O3bI U UANOATANTALNHN Y PACTCHUHN U
KMBOTHBIX, OOBSICHATH UX 3HAUCHHE.

Oobopydosanue: repdbapHbIe MaTEPUATBI BOJIOPOCIICH, MXOB, TAIIOPOTHUKOOOPA3HBIX, IIBETKOBBIX
pacTeHu, BETOUYKH COCHBI WM €U, KOJUIEKIIUH HACEKOMBIX.

Xoo pabomsi
1. PaccmoTpuTe pacTeHus: BOIOPOCIb, MOX, AIIOPOTHUK, BETOYKY COCHBI WJIN €JTH, IIBETKOBOE
pacTeHre — Ha30BUTE UMEIOLINECs Y HUX OpraHbl U 3anoiaHu Tabmuiy 1. BeisiBuTE 4epThl
YCIIO)KHEHHS B CTPOCHUHU PAaCTCHHUI 3TUX OT/ENOB U PAacKpoiTe uxX 3HaueHue. Onpenenure, mo
KaKOMY HalpaBJICHUIO IIIJIa YBOJIOIUS PACTEHUH OT BOAOPOCIIEH 10 MOKPHITOCEMEHHBIX.
2.PaccMoTpuTe HaCEKOMBIX Pa3HBIX OTPSIOB (YEIIyEKPBUIbIE, TPSIMOKPBLIBIC, ABYKPBUIBIE U JIP.),
BBISIBUTE B UX CTPOCHHUH YEPThI CXOJICTBA U paznuyus U 3anonHu Tabmuny 2. Crenaiite BHIBOJ O
HAaIPaBJICHUH BOJIOIIMU HACEKOMBIX.
Ta6auna 1. Apomopdo3bl pacTenuii

pacreHue Opraunbl pacTeHust
Jlamunapus CiioeBuIe, pu30ou/ibl.
ITanopoTHHK OPJISIK Kopens, cTebeib, TUCThs, CIOPHI.
CocHa KpbIMCKasi Kopens, cTebeinb, TucThs, ceMeHa.
JItoTuk nmoas3yuunii Kopens, cTtebeinb, TUCThs, IIBETKH, CEMEHA.

BriBoa: 3BOJIIOLMS pACTEHUI OT BOAOPOCIEN 1O MOKPHITOCEMEHHBIX 1IUIA MO0 HAIIPABJIECHUIO
apomopd030B. B pesyiabTaTe apoMopd030B MOBBIMIAJICS YPOBEHb OpraHU3allui PACTCHHM,
00pa30BBIBAJIMCH HOBBIE KIJIACCHI PACTEHUMN, Y PACTEHU MOSBIISIIUCH 3HAUUTEIBHBIE PEUMYIIECTBA
B O0pb0e 3a BBDKMBAHKME M BO3MOXKHOCTD IEPEX0/ia B APYTYIO Cpely OOUTaHHUS.

Ta6auna 2. Unnoanantanuu y HaceKOMbIX

OTpsn Yactun KoneuyHoctn Kpblibs PoroBoii anmapar
HACEKOMBIX | TeJia
ABYKpPbLIbIE ['onosa, | 3 mapsl HOT 2 mapbl KPBUIHEB: JInxyme-cocymui
Ipy/b, nepegHssa napa (Myxa), KOJIOLIEe-COCY T
OpIOMIKO. XOPOIIIO pa3BUTa, (komap).
3aJHsIs rapa -
KyHOKaIIbIa
yemryekpouibie | ['onoBa, | 3 mapsl Hor 2 mapsl KpbUIbEB, Cocymuii (6abouka),
TpyIb, ITOKPBITBIX IphI3yIINN (MOJIBb).
OpIOLIKO. yelryikamu
npsiMmokpbliable | ['onoBa, | 3 mapel HOr 2 mapsl KpbUIbEB: ['pe3yuuii (Ky3HEUHUK).
rpynb, nepeHss napa —
OpIOLIKO. HAJKPbUIbS, 3aIHAS
napa — IUPOKHeE
NepernoHyvaThie
KPBLIbSL.




BbiBoa: B pe3ysibTare HANOAAANTAIIMIA HACEKOMbIE MPUCIIOCAOINBAINCH K Cpelie
o0uTaHNsl, 00pa3oBbLIBAINCH HOBbIE BU/AbI, P0OJa, CEMEICTBA, OTPSIAbI BHYTPH KJIacca.
YpoBeHb OpraHu3anu OPraHu3MoB He H3MeHSICS.

Tema 3anamusa: Ilpaktudeckas: padora Ne2 «IIpucnocod/ieHne OpraHu3mMoB K
Pa3JIMYHBIM CpefaM 00UTaAHMSD)

Leas padoTbl: yMeTb BBISBIATH IPHUCIIOCOOJICHHUS OPraHM3MOB K cpelne OOMTaHuf,
UCTOYHUKM MYTareHOB B OKpy’Karolied cpeae (KOCBEHHO), aHTPOIOTEHHbIE WM3MEHEHUS B
HKOCUCTEMAX CBOEH MECTHOCTH.

Xoa padotsi: Vcnonb3yst MaTepualibl yueOHUKA U IOTIOJIHUTENIBHYIO JIUTEPaTypy, WU
PHUCYHKH 3aIl0JIHUTE B TETPab TaOIHILy:

Tabmuua 1 «Cpasuumenvnas xapaxmepucmuxa npucnocoOneHus Op2aHusmos K cpede
obumanusy

YcnoBus TTpuunHbI

OO0bekT Mecto IIpuznaku P
Ne oOuranus HOSIBJIEHUS
W3y4YeHUs oOuTaHuA MPHUCIIOCOOTICHHOCTH "
aganTanun

TeopeTnyeckas 4acThb:

Aoanmayusa (nat. — NpUIaKUBaHUE, IPUHOPOBJICHNE) — BOSHUKHOBEHHE B ITPOLIECCE IBOITIOLMU
CBOICTB, NPU3HAKOB, OBBIIIAIOIINX IIAHCHl BBKUBAHUS U Pa3MHOKEHUSI OPraHU3MOB, COXPaHEHUS
60JIbIIEr0 YKciIa TOTOMKOB.

Cpeda ob6umanus — COBOKYIHOCTh KOHKPETHBIX YCJIOBHH (()aKTOPOB HEXHBOH U >KHUBOM
HOPUPOIbl) B KOTOPBIX OOUTAET AaHHAs 0COOb, MOMYJIALUS U BUI.

Mecmo ooumanun, y9acToK CyLIM WIM BOJOEMA, 3aHATHIN YacThIO MOIMYJIALUU 0COOEH OAHOTO
BUJA U 00J1aatouii BCeMH HEOOXOMMBIMH YCIIOBHSMHM JUIS UX CYIIECTBOBAaHUSA (KIMMAT, pesbeq,
MOYBa, MHINA U Jp.).

Ilpucnocoonennocms, Kaxk 4aCTHBIN IIPUMEpP aAANTALNH, ABISETCS PE3YJIbTATOM BOJIFOIMOHHBIX
n3MeHeHui. [1ockonbKy B pHUpO/IE CYIIECTBYIOT CaMble pa3HOOOpa3HbIE YCIOBUS CYIIECTBOBAHUS,
TO M TPUMEPOB MPUCHOCOOIEHHOCTH OPraHU3MOB — OIPOMHOE MHOXECTBO: K PpazIMYHON
TEMIEPATypPe U BIAKHOCTH, K Pa3IMYHON CTETIEHU OCBELIEHHOCTH, K Pa3JIMYHbIM CII0OCO0aM MUTAHUS
Y TIOWCKaM IUIIY, K 3aIIUTE, K IPUBJICYECHUIO NTApTHEPA U T.1.

Kakrtyce. Kak wu3BecTHO, IUKHME KaKTyChl MPEANOYUTAIOT 3acyIUIUBbIE
IIOJIyIIyCTBIHHBIE PETHMOHBI, Aake MycTbiHU, CeBepHOU M FOxHON AMepuku,
Adpuxu, Azun. Kpome Toro, Bcrpeuarorcst KakTycsl B KppiMy 1 Ha mobepexne
CpenuzemMHOro Mops.

Takum o0Opa3om, ISl «KOJIOYEK» XapaKTEPHBIMU CUUTAIOTCS CIEAYIOLINe

IIPUPOAHBIE YCIIOBHSA:

Pe3kue konebaHusi THEBHOM U HOYHOM TemmepaTyp. M3BectHo, 4TO B
‘Hb KapKO, a HOYBIO MPOXJIaJHO, HEPEAKH CIIy4al C CyTOYHBIM IIEPENAIOM J10

50 rpagycos.
Huszkuii ypoBeHb BIaXHOCTH. B 3aCylIIMBBIX pETrMOHAX, TIE «CENATCS» KAKTYChl, MHOTAA
BBITIazIaeT 10 250 MM 0CaJIKOB B TOJI.

HHTepeceH TOT ¢akT, Kak MPOU30ILIO0 MPUCTOCOOTICHHE KaKTyca K cpefie OOMTaHUS B MPOLIecce
sBOTIONMHA. Tak, HapuMep, U3-3a MAJIOTO KOJTMYECTBA OCAIKOB 3TO CEMEHCTBO 00J1aaeT MSICHUCTHIM
cTebIeM ¢ TOJICTHIM SMUAECPMHUCOM, B KOTOPOM U 3amacaercs Biara Ha Bpems 3acyxu. Kpome Toro,
KaKTYyCBHI JUTsl IPEIOTBPAIICHHS NCTIAPSHUS BIaru 003aBeliCh:

e  KOJIIOYKaMU (BMECTO IMPUBBIYHBIX JIsl HAC JIUCTHEB);



e  OKYTBIBAIOIUMH CTEOETb MEIKMMH BOJIOCKAMH;

e BOCKOBBIM HajJeTOM Ha cTeOJIE;

e peOPUCTOCTBIO CTEOJISA, BRIPAKEHHOHN B OOJIbIIIEH MM MEHBIIEH Mepe Y pa3IMuHbIX BUJIOB.
[TomuMmo 3TOrO, amanTanuy KakTyca K cpeie OOMTaHUs MOJABEpriach U KOPHEBas CHCTEMa y

MHOI'MX BHJOB CE€MEHCTBO KakTycoBbIX. OHa XOpOILO pa3BHUTa: BCTPEYAIOTCS KOPHHU, IITyOOKO

YXOJSIINE B IOYBY, HJIM IIMPOKO PACIIPOCTPAHSIOIIMECS Y TOBEPXHOCTH 3eMJTH JJIsl COOpa yTPEHHETO

KOHJICHCATa BJIary.

Kamo6asa. MHorouuciieHHbIE pa3HOBUIHOCTH
peuHoi KaMOaibl MECTOM OOWTaHHsI BHIOMPAIOT
Kak ¢J1a00co/1eHble, TAK U NIPeCHbIe BOJ0EMBbI.
OTtnuuaercst OKPYTJIBIM TEJIOM u
MHOIOYMCICHHBIMM ~ KOJIFOYKAaMH [0 €ro
nepuMmeTpy. 3psidas CTOpOHa MOXKET HMETh
OTTEHOK oT CBETJIO-KOPUYHEBOI'O 10
OJIMBKOBOTO C MHOTOYHCICHHBIMH TSTHAMHU.
BeipacTaer 10 3 xr Becom u 50 cM B AIHHY.

OOtekaemasi Qopma Tema CIOCOOCTBYeET
OBICTPOMY MEPEIBM)KEHUIO JKUBOTHBIX U B
BOJIHOM CpeJie U CTiIaxuBaroT ero popmy. C Bsi3u
C IepexoZioOM Ha JIOHHBIA 00pa3 >KWU3HH, TeJO
KaMOasbl yrionieHHas. JJoHHbIe pbIObI 0OBIYHO OKPAIICHBI MO/ IIBET MTECYAHOTO JHA.

Pa3zBuTHe OpraHoB JUIs 3aXBaTa, yAep>KaHHs, yMEPLIBIECHUs A00bYN (CHIIbHBIE 3yObl). Y peuHon
KaMOaJIbl OYeHb CHIIBHBIE 3YObl, U OJIaroapsi STOMy OHa MOKET MMUTATHCS dKUBOTHBIMHU, HMEIOIIAMU
TBEpP/IbIH NaHLUPb.

Kamydaupyromas okpacka - 3a1iuTa OT XUIIHUKOB. B ciydyae HeoOXxoauMocT kambasna MeHseT
OKpAacKy ¥ MOXKET MPUOOPECTH IBET MeCKa WM MPUAOHHOTO WA U Ja)Ke OKPBITHCS MATHBIIIKAMH,
CTAHOBSCh ITOXO0KEH Ha TaJIbKy.

YacTo ucronb3yeT cBOE YAMBUTEIBHOE CTPOCHUE 5Ka0p, YTOOBI CKPBITHCS OT Bpara: HaOpaB BOJBI
U BBIMYCTHB €€ 4epe3 jka0epHYI0 KpBIIIKY, PacloIOKEHHYI0 CHM3Y, pbl0a MOXET CTPEMHTEIbHO
OTTOJIKHYTHCS OT JIHA.

O0a ria3a noMeniaTcs Ha OJJHOM, BepXHeEil, CTopoHe Tena. Takoe cTpoeHue Iiia3 Mo3BoJIseT prioe

BOBpPEMs YBHUJICTH BparoB.

ok — xuHOE HOYHOE
YKUBOTHOE HEOOJIBIIMX pa3MepoB (UIMHA Teja
20—30 cm, macca — 700—800 T) ¢ KOPOTKHM
XxBOCTOM. OOUTAET OH B OCHOBHOM B CMEILIAHHBIX
U UIMPOKOJIMCTBEHHBIX Ji€caX, HO IPOHUKAET
TaK)Ke B Talry W cremnb. J[HEM OH mpsyeTcs MoA
Kydeil XBOpOCTa U JIMCTBBI CPEIU KyCTapHHUKOB,
HOYBIO BBIXOJUT KOPMHUTBHCSA. 3a HOYb €K
IPOXOOUT MHorza a0 3 kM. B TemHOTE OH
HAXOJUT MHUILY NPU TOMOIIHU TOHKOTO OOOHSIHHUSI,
XOT$, B U3BECTHOI MEpPE, EMY ITIOMOTAIOT 3pEHUE U
CIIyX.

B ciryuae onacHOCTH € CBEpTHIBAETCsI B KIIyOOK, NMPHKUMast TOJIOBY K OpIOXY U BTATHMBAs JIAIKU
Y XBOCT TOJ1 ce0sl: MOTyYaeTcs KOJIYHH 1ap ¢ TOpYalluMU BO BCe CTOPOHBI UriiaMu. WUriel exa —
3TO BUJIOM3MEHEHHBIE BOJIOCHI, PACIIOIOKEHHBIE TOJIBKO HA CIIMHE: MOP/A0YKA M OPIOIIKO MOKPBITHI
00bI4HOM mepcthio. [lpu BcTpeye ¢ iecHBIMU 3BepsMHU (BOJIKOM, KYHUIEH, JTHCOM), X (bIpKaeT u
HOJNPBITUBACT, CTapasch YKOJIOTh Bpara. Ecim 3T0 He momoraer, OH CBEPTHIBAETCS B KIYOOK,
MOJICTaBJIsIsl HalaJalolleMy XUIIHUKY CBOIO KOJIIOUYIO CIHHY. YacTo, HaKOJIOB MOpPIY HWIJIAMH,




HalaJarollni OCTaBIsAeT exa B nokoe. Ho Tak ObiBaeT He Beerna. EcTh y exa Bparu, oT KOTOPBIX €ro
HE CIIacaloT HU UIJIbI, HU CBEPTHIBAHHUE B KITyOOK.

A BOT mpH BCTpeye ¢ TaoKoM exX BbIXOIUT molOeaureneM. ['ajroka mpy NepBOi Xke MOMbITKe
YKYCUTb CBOETO Bpara HaTaJKUBAEeTCs Ha UIJbl. BO3MOXKHO, A1 raJloKu Ha €Xa He JIEUCTBYET, TaK
KaK €X HE 4yBCTBUTEJIEH KO MHOTMM SJOBUTBIM BemecTBaM. OH moenaer, HapuMep, IIIMaHCKUX
MYILIEK, KOTOPbIE COAEpPKAT KaHTAPUAMH, CMEPTENbHO JECUCTBYIOIIMM HA IPYrMX >KMBOTHBIX, €CT
JYPHO MaxHYIIUX KJIONOB, HE OOMTCS si/1a IMyell, HIMesel, e1Koi KpoBU 00KbUX KOPOBOK, BOJIOCATHIX
T'YCEHHULL.

CuedaiiTe B TeTpaab BbIBO/ O NPOieJTaHHON padoTe.

Tema 3ansiTus: JlaGopaTopHas padora Nel0) «CpaBHeHnue npoueccoB GoToCHHTE3a U
XeMOCHHTEe3a» (2 yaca)

[{eb: BBISIBUTH YEPTHI CXOJICTBA M OTJIMYMS MEXTy MporeccaMu (POTOCHHTE3a M XEMOCHHTE3a, UX
3HaYCHHE.

OOGopyaoBanue: TabJIUIIBI, CXEMBI (CXeMaTHUYeCKUE PUCYHKH ) « DOTOCUHTE3», « XEMOCHUHTERY.
Xo paboThl:

1. PaccmoTtpuTe pensioskeHHbIE BAM MaTepUaIbI.

2. Oxapaktepu3syiiTe npoieccsl HOTOCHHTE3a U XEMOCHHTE3a. 3al0JHUTE TaOJIHILYy.

[Tpouecc ®da3za OcHoBHBIE XapakTepHble 3HadeHue NSl IBOJIIOIIUN
npoliecca | U3BMEHEeHus SHEPreTHYECKUe
(peakiun), npeoOpa3oBaHUs
MIPOUCXOSAIINE B
KJIETKE
DOTOCUHTE3
XeMOCHHTE3

3. OTBeThTE HAa BOIPOCHI.

Kakue opranusmbl ciocoOOHBI K XeMOCHHTE3Y?

Kaxkue opranusmsl criocoOHbI K HOTOCHHTERY?

[lepeuncnure 4yepThl CXOJICTBA MEKIY IBYMsI 3TUMH MPOLECCAMHU.

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