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1. NOSACHUTEJIBHAS 3AITMCKA

MeTtoauyeckue yka3aHus K MIPOBEICHUIO MPAKTHUECKUX 3aHATHI MO0 y4eOHOM NUCIUIUINHE
O/16.13 buonorust npeanasnayensl A odoydarontuxcst CIIO no cnenmansHocT 43.02.16 Typusm
U rOCTEeNPHUMCTBO.

[IpakTuyeckue 3aHATHS MPOBOAATCS C LENBbIO YCBOGHHUS M 3aKPEIUICHHS MPaKTHYECKUX
YMEHUH W 3HaHWH, OBIaJeHHUS NPO(PECCHOHANBHBIMA KOMIETCHIUSMH. B Xo/1e MpakTHUYecKux
3aHATUI/1a00PATOPHBIX PaObOT CTYACHTHI MPHOOPETAIOT MPAKTUUYECKHUE YMEHUS, IPEAYCMOTPEHHBIC
paboueii mporpammoit yaeonoi nucturmmabl OJ10.13 buonorus, yuaTcs caMoCTOATeIbHO paboTarh
¢ 000py10BaHHEM, NTPOBOAUTH SKCIIEPUMEHTHI, aHAIN3UPOBATh MOJIyUYEeHHBIE PE3YJIbTATHI U JIEJIaTh
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

CIEIYIOMIMX OOMIMX U MPOPECCUOHATBHBIX KOMITETECHITHI:

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
poOIeMbI

- 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
npodeccuoHabHOMN e TENbHOCTH

Bri6op 1 mpumeHenue crnoco00B pelieHus
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 HAOIIOACHUS U
HKCIIEPUMEHTHI C MCITIOJIb30BaHUEM
71a00paTOPHOTO 000PYAOBAHMSL.

O0paboTka JaHHBIX J1JAOOPATOPHOTO
HKCIEpUMEHTA

OK 02. Ucnio/1b30BaTh COBpEMEHHbIE
CPeCTBA MOMCKA, AHAJIN3a U MHTepIpeTaluu
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, moadop, H3ydeHne MaTeprana B
MH(POPMALIMOHHBIX PECypcax 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

- HCIIOJIB30BATh pa3InydHbIe U(POBBIC CPEACTBA

IUISL pelIeHUsI PO ECCHOHATBHBIX 33124
3HaTh:

- IPHEMBI CTPYKTYPUPOBAHUS UHPOPMALIUU
- opmar odopMiIeHHS pe3yIbTaTOB OUCKA
nHpopmaluu

HUTOTOB II0 HpO‘II/ITaHHOMY).

YcTHOE / TUCBMEHHOE U3JI0KECHUE
uHOpPMALIUY , WILTIOCTPUPOBAHHE /
BU3yallM3alisl M3yYCHHOTO MaTepHala B
pa3nuuHbIX (OPMAX C HCIOIH30BAHHEM
U(PPOBBIX HHCTPYMEHTOB U CEPBUCOB.
Tematuueckoe o0CyxaeHUE,
KOMMCHTUPOBaHHE

OK 04. D¢ dexTHBHO B3aUMO/1€liCTBOBATH U

padoTaTh B KOJUIEKTHBE M KOMaH/1e
VYMeTh:

- OPraHU30BbIBaTh pabOTy KOJUIEKTHBA U
KOMaHIbI

Pacnipenenenuie yqyacTkoB pabOThI 1Jist
JOCTHIKEHUS O0IIeH 1eH U Ooy4yeHue
o011ero pe3ynbrara.

Omnpenenenre NopsaKa U MpaBUil
B3aMMOJICHCTBHS I COBMECTHOTO PEIICHUS
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

OK 07. CoaeiicTBOBATH COXPAHEHUIO
OKpY’Kamlleil cpeabl, pecypcocoepexeHnio,

NPUMEHATDHL 3HAHUSA 00 U3MEHEeHHUHU KJIMMara,

NPUHIHUIIBI 6epe>lc.1m130r0 MMpou3BoO/ICTBA,

3¢ PeKTHBHO 1eliCTBOBATH B YpPe3BbIYAUHBIX

CUTYaIHAX
YMeTh:

- cOOJTI0/TaTh HOPMBI DKOJIOTHYECKOM
0e30IMacHOCTH

3HAaTh:

- IpaBUJIa SKOJIOTHYECKON 0€30MacHOCTH TIPH
BEJICHUH MPOPECCHOHATBHON JACSITEITLHOCTH

[Touck, cOop, CTPYKTypUpOBaHUE,
cUcCTeMaTH3aIys HHPOPMAIIHH 10 331aHHBIM
KPUTEPUSIM.

Hcnonp3oBaHne U3yueHHOTO MaTepuaa B
HOBBIX CUTYyaIUsIX.

ITepeHoc cioco0oB penieHus! TUIIOBBIX 33]a4
Ha JeSATENbHOCTh B OKPYXAIOILIEH cpeie.
MoaenupoBaHu€e NPOLECCOB B OKPYKAIOIIEH
cpezie Ha OCHOBE U3YYEHHOT0 MaTepHara.
Br160p 1 060cHOBaHME CITOCOOOB pelIeHus
3a/1a4, IPOrHO3UPOBAHMUE MOCIEACTBUN
CBOMX JICUCTBUI HA OCHOBE UMEIOIIUXCS
JTAHHBIX

PesyabTaT 00yyeHnus

IMpodeccnonanbHbIe KOMIIETEHIUH

XapakTepu30BaTh CTpPOEHHUE U PYHKLIUU
OCHOBHBIX OMOIIOJINMEPOB, KIETKU U €€
CTPYKTYPHBIX 2JIEMEHTOB

IIK 1.2.

WuTepnpetuposats nocnencteus BausHus | [IK 1.1.

(hakTOpOB HA OPTraHU3MBI

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

I1IK 2.2.




2. HEPEYEHbB JTABOPATOPHbBIX PABOT

[IpakTrueckue 3aHATHs/Ta00paTOPHBIE PaOOTHI BHIOIHAIOTCS 00yYaroIIUMUCA MO rpaduky,
COCTABJICHHOMY B COOTBETCTBHH C y4eOHBIM Iu1aHoM 110 43.02.16 Typu3m U rocTenpuuMcTBO H
paboueit mporpammoit yueoHou nucuuruabl OJ10.13 buomorust.

3aaya NpakTUYECKUX 3aHATHI/1a00paTOPHBIX PabOT — 3aKPENUTh TEOPETHUECKUE 3HAHUS U
0oTpaboTaTh MPAKTHUYECKUE HABBIKM U YMEHHUS B COOTBETCTBUU C IJIAHHUPYEMBIMU pe3yJibTaTaMu
00yueHusl.

CornacHo yuebHoro mnana no 43.02.16 Typusm u rocrenpuumctBo OJ[6.13 buonorus, Ha
naboparopHbie paboThl 0TBeAeHO 20 4acoB U HA MPAKTUYECKHE 3a/1aHus — 44.

HaumeHoBaHue pa3jesia, HoMep U TeMa J1adopaTopHOii KosimyecTBo yacoB
padoThI

Paznea 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
Paznen 3. OcHOBBI FeHETHMKH M CeJIEeKLIMH

JlabopaTtopHas padota N5 «I3MeHYMBOCTH OpraHU3MOBY 2
JIaGoparopHas pabota Ne6 «Mopddonoruueckue

0COOEHHOCTH pacTeHUI pa3HbIX BUJIOB» 2
ITpakTruyeckas pabota «Pemenune 3a1a4 o reHETUKE» 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 padota Ne9 «Apomopho3sl U
UAMOaIanTalun

Pasznen 6.0CHOBBI DKOJIOTHH

[IpaxTnueckue 3ansatus «I[Ipucnocobnenne opraHu3MoB K 2
pa3HBIM cpefaM oOuTaHus (BOJHOM, HA3EMHO-BO3YIIIHOM,
MTOYBEHHON )».

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




3. AHCTPYKTUBHO-METOJUYECKHUE PEKOMEHJAIIUH 11O BBITIOJIHEHHUIO
MPAKTUUYECKHWX 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. [TpuroTtoBbTE YeThIpe MPOOUPKH CO CBEKUM 3%-HBIH pacTBOPOM MEPOKCHIA BOJOPO/IA, 3aTEM
MIOMECTUTE B TIEPBYIO MTPOOUPKY KYCOUEK CHIPOTO KapTodersi, BO BTOPYIO — KyCOUeK Bap&€HOTo
KapTo(ensi, B TPEThIO — KyCOYEK ChIPOTO Msica, B UeTBEPTYIO — KyCOUEK BapEHOTO Msica.
[TponaGmronaiiTe, 4ro OyIeT MPOUCXOIUTH B KaXKI0H MPOOHpKe.

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?
- Kak BbI cunTaete, Bce Jin )KMBbIE OPraHU3MBbI coJlepKaT (epMEHT MepoKcUuaasy,

oOecneunBaroIUi pa3ioxkeHue Nepokcuaa 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
paznoxenuss H202 Her.

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

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

BbypHoe BbIIEEHNE
IIy3bIPHKOB KHCIIOPOJA.

B xireTkax MBIIIIEYHON TKaHU
JKUBOTHOTO €CTh ()EPMEHTHI,
ycKopstomue pacmerieane 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 PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX,
O6H_IHOCTB (bH?;I/IOJIOI‘I/I‘ICCKI/IX nmponecCoB — OAHO U3 JOKA3aTCIILCTB POJACTBCHHBIX CBsI3eH MCKOY
pPaCcTUTCIbHBIMU U )KUBOTHBIMU OpraHU3MaMHu.

Tema 3ansiTus: JlabopaTtopHas padora Ne2 «Ilaa3mMo/1uM3 M Aena1a3Mo/Iu3 B KJIETKAX KOKHIbI
JyKay (2 yaca)

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

L]enb: TO3HAKOMUTHCS C SIBJICHUEM IJ1a3MOJIM3a PACTUTEIBHON KIETKH.

Obopyoosanue. MUKPOCKOTI, IOKPOBHBIE U MPEIMETHBIE CTEKIIA, TpEnapoBalibHasl UIJIa, TUIETKA,
¢unbTpoBanbHas Oymara, pendarbliii JyK.

Peaxmuswi: Boa, TUCTUIIIIMPOBAHHAS BOJIa, PACTBOP MOAa, 3 % —HBIM pacTBOP XJOpUIa HATPHUSL.
Xoo pabompwi:

1. [IpuroroBsTE BpEMEHHBIH MpernapaT paCTUTEIbHON KIETKU. JlJIT 3TOTO OTIEIUTE OT KyCOUKa
JyKOBHMIIBI MSCUCTYIO YellyiKy. [IMHIIETOM CHUMHUTE C BHYTPEHHEW CTOPOHBI YEIIYHKH TOHKYO
mn€HKy. [lonoxkuTe Kycodyek MIEHKN Ha MPEIMETHOE CTEKII0, HAHECUTE Ha HEro KaIlIlo 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 ).
Bopa u3 nuromiasMel KIeTKH OyIeT NEPEeXOJUTh B OKpPYKatolyto cpery. O0bEM HUTOMIA3MBI
IIPU 3TOM YMEHBIIUTCS, U OHA HAYHET OTXOJUTh OT KJIETOYHBIX CTEeHOK. [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 MUKPOCKOIIOM MUKPOTIpENapaThl pacTUTENBHBIX KJIETOK, TPHOOB M KJIETOK
JKUBOTHBIX.

PaccmoTtpute pucyHok «PaznnyHbie GOpMBI KIIETOK OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX
OpPIraHU3MOBY.

ComnocTaBbTe yBHJICHHOE ¢ U300pa’keHHEM 00BEKTOB Ha PUCYHKaX. 3apuCyiTe KIETKU B TETPaIsix
1 0003HaUYbTE BUJUMOE B CBETOBOW MUKPOCKOIT OPTraHOU/IBI.

CpaBHHTE MEXIy COOOM 3TH KIETKH.



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
uccienoBanus (KakTyc, KpoT, OeJIblii MeBe b, OCIIKa, JATYIIKA, aUCT, OCETD).
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) coxpaHeHHue MOTOMCTBA
BbIHAILIMBAHNE UKPBI B POTOBOU MOJIOCTH b) nonnepxanue romeocTasa, npu OOUTaHUH 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, MPOJIOJIKUTE BRIPAOOTKY YMEHUN
HaOII0aTh HATypadbHbIE 00OBEKThI, HAXOAUTH MPU3HAKA U3MEHIHUBOCTH.

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?
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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,
COIIBETHE, I[BETOK, IIJI0JI ¥ IPOYUE 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
JINCTHEB HA
crelie

®dopma u
pasMepsl
JIUCTHEB

Tun
JKUJIKOBAHUS

Tun xopHEBOI
CUCTEMBI

CoriBetne

[IBeTok | | | |

ITmon

Cneaarb BHIBOJ
Tema zausaTus: «Penienue 3aaa4 no reseTuke» (2 yaca)

Onpenenute YUCIO TUIIOB TaMET Yy OpraHu3Ma ¢ TeHOTHIIOM AaBBCc

OmnpeieanTe YUCII0 THIIOB TAMET Y OPraHU3Ma ¢ TeHOTUIIOM AﬂBhK[lY.
OnpeenuTe 9UCI0 TUTIOB TaMET y OPTaHU3Ma ¢ TEHOTUIIOM 'fl'dBBIBi{].
CKpECTUIIN BBICOKHE PACTEHHS C HU3KUMH pacTeHUAMH. B Fi_ pee PacTEHMs CPETHETO Pa3MEpa.
Kakoe Oyner Foo

Ckpectuin 0es10ro KpojMKa ¢ Y4epHbIM Kposinkom. B F Bce KpoJukH uepHble. Kakoe Oyner Fay



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 pacmermeHHe
=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 3ausaTus: Jladoparopuas padora Ne7 «M3MeHYNBOCTh, IOCTPOCHUE BAPHAIIMOHHOI'0
psiaa» (2 yaca)

L[enb: IO3HAKOMUTD yYAIMXCSI CO CTATHCTUYCCKMMHU 3aKOHOMEPHOCTSIMHA MOAU(DUKAIIMOHHOM
MU3MEHYMBOCTH, BEIpAa0OTaTh yMEHHE
CTPOUTH BapUAIIMOHHBIN Psi/I ¥ TpadMK M3MEHYMBOCTH U3y4aeMOro IPU3HaKa.
Bapuanm 1
Obopyoosanue: cemena ¢aconn, 6000B, KOJIOCHS MIIEHHUIIBI, PKHU, KITyOHU KapTo]es, TUCThs
akanuu, kiena (mo 10 5K3eMIUIIPOB OHOTO BHJIA HA MApPTY).
Xoo pabomul

1. PaccMmoTpuTe HECKONBKO PAacCTeHUi (CeMsH, KIyOHEH, JHCThEB M JIp.) OJHOTO BHJA, CPABHUTE UX
pa3Mepbl (WK MOACYUTANTE KOJTMYESCTBO JIMCTOBBIX IUIACTHHOK Y JIMCTHEB) UITK JIPYTUE MapaMeTpBbI.
JlaHHBIE 3aMUIINTE.

2. TlomyueHHbIC JaHHBIC 3aHECUTE B TAOJUILy, B KOTOPOM 0 TOPU30HTANIM CHAYaIa PACIIONOKHUTE P
YHCell, 0TOOpaKAIOIIUX MOCIe0BaTeIbHOE H3MEHEHNE TIPU3HaKa-V (HanpuMmep, 4iciio KOJIOCHEB B
KOJIOCKE, pa3Mep CEMsIH, JUIMHA JIMCTOBOM IUTACTHHKM ), HUKE — YacTOTY BCTPEUACMOCTH Ka)JI0TO
npusHaka (P). Onpenenure, kKakue NPU3HAKK BCTPEYAIOTCsI HAOOJIee 9acTo, KaKue — PEJIKO.

\

P

3. Otobpazute Ha Trpaduke 3aBUCUMOCTh MEXAY HU3MEHEHHEM TpHU3HaKa M YacTOTOH ero
BCTPEYaEeMOCTH.

4. CpenaiiTe BBIBOJ O TOM, KaKasi 3aKOHOMEPHOCTh MOIU(DUKAIIMOHHONW U3MEHYMBOCTH BaMHU
oOHapy>KeHa.

Tema 3ansiTus: JlabopaTtopHuas padora Ne§ «M3yuenue heHOTHIIOB pacTeHuii» (2 yaca)

Lenv: cchopmuposams 3HaHMS 0 MOTUGDUKANMOHHOW U3MEHYMBOCTH, YMEHUE OMHUCHIBATH PACTEHUS

1o (peHOTHUIY U CPaBHUBATH UX MEXKIY COOOi.

Qbopydosanue: TepOapHbIE K3EMIUTSIPbI PACTEHHUI OAHOTO copTa (MIICHUIIBI, PAKH, SYMEHS U JIp.).
Xoo pabomsi

1.PaccMoTpuTe 1Ba SK3EMILIApA paCTEHUI MIIEHUIIBI (PXKU, STUMEHS U JIp.) OIHOTO copTa. CpaBHUTE

9THU PACTCHHUS.

2. OnummuTte GEeHOTHI KKJIOT0 pacTeHUs (0COOEHHOCTH CTPOCHHUS JHCThEB, CTEOIIEH, IIBETKOB).

Hab6mronaembie nmpusHaku HasBanue copra pacrenus

1-e pactenne 2-e pacTeHue

1.Bux crebns

2. JImuna cTebis

3. JlnnHa Mex10y35en

4. KOJMYECTBO JTUCTHEB
5. ®opma uCTHEB

6. Komoc:

A) Hanuuue octei

b) anuna xonoca

B) konnuecTBO KOJIOCKOB
I') konruecTBO 3epHOBOK
7. Tun KOpHEBOW 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 YBOJIIOIUS 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,
00pa30BBIBAIMCH HOBBIE KIJIACCHI PACTEHUMN, Y PACTEHUM MOSBIISIIMCH 3HAUUTEIBHBIE TIPEUMYIIECTBA
B 00pB0€ 3a BBKMBAHHE U BOBMOXKHOCTB MIEPeXo/ia B IPYTYIO cpeay OOUTaHUS.

Ta6auna 2. Unnoanantanuu y HaceKOMbIX

OTpsn Yactun KoneuyHoctn Kpblibs PoroBoii anmapar
HACEKOMBIX | TeJia
ABYKpPbLIbIE ['onosa, | 3 mapsl HOT 2 mapbl KPBUIHEB: JInxyme-cocymui
rpynb, nepegHssa napa (Myxa), KOJIOLIEe-COCY T
OpIOMIKO. XOPOIIIO pa3BUTa, (komap).
3a]Hsd mapa -
KyHOKaIIbIa
yemryekpouibie | ['onoBa, | 3 mapsl Hor 2 mapsl KpbUIbEB, Cocymuii (6abouka),
TPyIb, MTOKPBITBIX IphI3yIIUN (MOJIB).
OpIOLIKO. yemryikamu
NpAMOKpbLIbIe | ['onoBa, | 3 mapsl HOT 2 mapbl KpbUIbEB: ['pe3yuunii (Ky3HEUHK).
rpyab, nepeHss napa —
OpIOLIKO. HAJKPbUIbS, 3aIHAS
napa — IUPOKHeE
NepernoHyvaThie
KPBLIbSI.

BbIBOA: B pe3ynbTaTe UAM0AaNTalMi HACEKOMbIE MPUCTIOCA0IMBAIIUCH K Cpelie 0OUTaHus,
00pa30BBIBAJIUCH HOBBIE BUbI, PO/Ia, CEMENCTBA, OTPSAIbI BHYTPHU KJlacca. Y pOBEHb OpraHU3aluu
OpraHU3MOB HE U3MEHSICA.



Tema 3anaTus: JIaboparopHas padora Nel() «CpaBHeHHe mpoueccoB (DOTOCHHTE3a U
XeMOCHHTE3a» (2 Jaca)

[lenb: BBISBUTH Y€PThI CXOACTBA M OTIUYMS MEXIY IpolieccaMu (OTOCHHTE3a M XeMOCHHTE3a, UX
3HAYCHUE.

OOGopynoBaHue: TaOJIUIIBI, CXEMBI (CXeMaTHUYECKUE PUCYHKH ) «DOTOCHHTE3», « XEMOCHHTERY.
XoJ paboThI:

1. PaccmoTpuTe ipeyio)keHHbBIC BAM MaTePUAIbI.

2. OxapakTepu3yiTe npoueccsl HOTOCHHTE3a U XeMOCUHTE3a. 3aOJTHUTE Ta0JIHILY.

IIpouecc daza OcHoBHbIE XapakTepHbIe 3HaueHUe [ 3BOIIOLUU
mpolecca | "3MeHeHus SHEPreTHYECKUe
(peakuun), npeoOpa3oBaHUs
MIPOUCXOISIINE B
KJIETKE
doTocuHTE3
XeMOCUHTE3

3. OTBeThTE HAa BOIPOCHI.

Kakue opranusmbl ciocoOOHBI K XeMOCHHTE3Y?

Kakue opranu3mel ciocoOHBI K POTOCHHTE3Y?

[lepeunciure yepThl CXOJCTBA MEKIY JIBYMsI 3STUMH IIPOLECCAMHU.

B 4em 3akimo4aroTcs NpUHIUIAATBHBIE OTIMYUS XEMOCHHTE3a OT (POTOCHHTE3a?
BBIBO/] (cnenaiite BbIBOM, OTBETUB Ha BOIPOC):
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