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1. IlaciopT OLEHOYHBIX CPEICTB MO AucuuILInHe «buosorus

1.1 O6aacTh NpMeHEeHUs1 KOMILJIEKTA OLIEHOYHBIX CPeACTB

OneHouHble cpeacTBa MO OWOJOTUU TpPEeIHA3HAYEHBI [JIs IPOBEICHUS
TEKYIIETo, pyOeKHOTO (TEeMaTUYECKOT0) KOHTPOJISI M POMEKYTOUHON aTTeCTaIluN
0 TUCIUIIIMHE.

KoHTpomlb W oOLEHKa  pe3yabTaToB  OOYy4YEHHMS  OCYLIECTBIISIETCS
IpernojaBareyieM B  IPOLECCe TNPOBEICHUSA MPAKTUYECKUX  3aHATHH U
7a00paTOPHBIX PadOT, TECTUPOBAHMS, a TAKXKE BBIOJIHEHUS OOYyYarOIIMMUCS
WHIUBUIYAIbHBIX 3a/JaHHM, MPOEKTOB, HCCIENOBaHUN. Pe3ynbrarel 0OydeHUs
OTIPENENAI0T, YTO O0ydYaroluecs JO0KHBI 3HAaTh, IOHUMATh U JEMOHCTPUPOBATh
10 3aBEPIICHUH U3yYEHHUSI TUCLHUTLIINHBI.

s popMupoBaHuUs, KOHTPOJIS U OLICHKH PE3yJIbTATOB OCBOCHHS Y4eOHOM
JUCIUTIIAHBI UCIIOIB3YETCSl CUCTEMA OLIEHOYHBIX MEPOIPUITHHI, ITPEICTaBIISIOIAS
coOOl KOMILIEKC Y4YeOHBIX MEpOIPHUATUM, COTJIACOBAHHBIX C pe3yJbTaTaMu
oOyuenus u chopmyaupoBaHHbelx ¢ yderoM PI'OC COO (mpeameTHbIE
pe3ynbTathl 1o aucuuirae) u @I'OC CIIO.

CucreMa OLIEHOYHBIX MEPONPUITUH, CHPOEKTHUPOBAHHAS MO JUCLUIUIMHE

«buonorusy, mpeacTaBlieHa B MacopTe OLIEHOYHBIX CpeacTB (Tabmmia 1)



Tabmuna 1

[TacnopT OLIEHOYHBIX CPEACTB MO AUCUUILUIMHE «bHOoJIOrns»

Pasznen 1

KiieTka — CTPYKTYPHO-(PYHKIIMOHAJIbHASL € JMHHIIA KUBOI0

Pe3yabTarsl 00yuenust

HaOJIIOIEHUS

XapakTepusoBaTh CTPYKTYPHO-(QYHKIMOHATBHYIO OPraHU3alMIO0 KIETKH HA OCHOBE

OueHouHoe Meponpusitue
PYO€:KHOT0 (TEeMATHYECKOI0)

KontposnbHas pabota “MoiiekysipHbIN YpOBEHb OpraHU3alUU KUBOTO”

KOHTPOJISI
Pe3yJibTaThl 00y4eHHs MO OueHoyHOE MEPONPUSATHS
Tema OueHo4HbIEe CPEACTBA
TeMaM TEKYIIero KOHTPOJIst
Tema 1.1 OnuceIBaTh METOIBI 1. 3anosHEeHNE TaOIUIIBI C 1. TaOauiel ¢ ONUCaHUEM

buonorus kak
Hayka

HCCJIEIOBAHUS HA
MOJICKYJIIPHOM U KJIIETOYHOM
ypoBHE. XapaKTepHU30BaTh
YPOBHHU KMBOW MAaTEPUU
OnuceIBaTh METOBI
HCCJIEI0BAaHUS HA
MOJIEKYJISIPHOM U KJIETOYHOM
YPOBHE

ONMCAHUEM METOJI0B
MUKPOCKOIIUPOBAHUS C UX
JOCTOMHCTBAMH U HEJOCTAaTKaMU
2. 3amnonHenne Tadauiel «Brmag
YUEHBIX B Pa3BUTHE OMOJIOTUI)
3.3anonHeHne CpaBHUTEIBHON
Ta0MIIBI CXOJICTBA U PA3IUUHMA
’KHBOTO U HE KMBOTO

METO/I0B MUKPOCKOTIMPOBAHUS C
WX JIOCTOMHCTBAMU U
HEJI0CTaTKaMu

2. Tabmuna «Bkian ydeHbIX B
pa3BUTHE OHMOJIOTUN»

3. CpaBHuUTENIbHAS TA0IHUIIA
CXOJICTBA U PA3JINYUM )KMBOTO U
HE )KUBOTO

Tema 1.2
CtpykTypHO-
GbyHKIMOHATBHAS
OpraHu3aIys
KJIETOK

Pasznuuarts cymecTtBeHHbIE
MPU3HAKN CTPOCHUS KIETOK
OPraHU3MOB Pa3HbIX LIAPCTB
YKUBOU ITPUPOIBI
[IpoBoauTh HaOMIOEHUE
KJIETOYHBIX CTPYKTYpP U UX
VM3MEHEHUN C MOMOUIBIO

1. OneHuBaemast TUCKyccus 1o
BOIIPOCAM JIEKIINH

2. Pa3zpaboTka MEHTAJIbHOW KapThI 11O

KJIaCCU(UKAIIUH KIETOK U UX
CTPOCHHIO Ha MPO- U

9YKApUOTUYCCKHX U 110 ApCTBAM B

MHHU CpynIax

1. Ilepeuens BOpoOCOB K
OLICHUBAEMOM TUCKYCCHUH

2. MeHTanbpHas KapTa o
KJIaCCU(UKAIIUH KIETOK U UX
CTPOEHUIO Ha MPO- U
YKapHUOTUYECKHUX U 11O
LIAPCTBAaM B MHUHH I'PYIIIAX




MHUKpPOCKOIa

3. BeintonHeHuE U 3ammTa
71a00paTOPHBIX padoT:
«CTtpoeHue KIeTKHU (pacTeHus,
YKUBOTHBIC, TPHOBI) U KJIICTOYHBIC
BKJIFOUECHUS (Kpaxmall,
KapOTUHOMU/IBI, XJIOPOILIACTHI,
XPOMOTLIACTHI ),
«IIpoHuaeMocTh MEMOpaHbI
(T1a3mMoIIn3, JemIa3MOoIIH3)»

3. OT4eTsI 1o J1abOopaTOPHBIM
paboTtam

Tema 1.3 Paznuuars cymiecTBeHHbIE 1. ®poHTaNBHBII ONPOC 1. Ilepedyenn BOIPOCOB K

CtpyKTypHO- MPU3HAKUA CTPOEHUS KIETOK 2. Pa3zpabotka rioccapusi (dbpoHTATEHOMY ONIPOCY

(yHKLIMOHAJIbHBIE | OPTaHU3MOB Pa3HBIX LIAPCTB 3. Pemenue 3aa4d Ha onpeaeneHue 2. I'moccapuii ¢ onpeIeIEHHBIM

(haxTopbl YKUBOU MPUPOJIBI MOCJIEA0BATEILHOCTH HYKJICOTUOB | IEpEYHEM TEPMUHOB

HACJIEACTBEHHOCT | OnpeaensiTh 3. 3amaun Ha ONIpEAECTICHUE

" MOCIIEIOBATENLHOCTD MOCIIETIOBATEILHOCTH
HykieotuoB JJHK u PHK HYKJICOTUIOB

Tema 1.4 OnucsiBaTh OCHOBHBIE 1. ®poHTaNBHBII OMPOC 1. ITepeuenb BOIPOCOB K

OOMeH BelIeCTB U | PHEPTeTUYECKUE U TIACTHYECKHUE | 2. 3aloIHeHHEe CPAaBHUTEILHON (bpOHTATTEHOMY OIPOCY

MpeBpaIieHue MIPOIIECCHI KIETKH (OOMEH TaOJIUIIBI XapaKTEPUCTHUK THUIIOB 2. CpaBHHTEIIbHAS TaOIHIIA

OHCPIUH B KICTKC

BEIIIECTB, XeMO-, POTOCHHTE3)

oOMeHa BEIECTB

XapaKTEPUCTUK TUTIOB OOMEHa
BEIIECTB

Tema 1.5
JKu3HEHHBIN IUKII
KJIETKU. MUTO3.
Metio3

XapaKTepu30BaTh KU3HCHHBIN
LUKJT KJIETKH

1. O6¢cykaeHue mo Bornpocam
JICKI[AH

2. Pa3zpaboTka JIEHThl BpeMEHH
’KU3HEHHOT'O IMKJIA

1. Ilepedyens BOIpOCOB I
00CyXIeHUS

2. JIenTa BpeMEHH )KM3HEHHOTO
LIMKJIA




Pasznea 2

Crtpoenne u (PyHKIIUM OPraHU3MA

Pe3yabTaThl 00y4yeHus

HpOFHO3I/IpOBaTb BO3HUKHOBCHUC IIPU3HAKOB B XO0A€ MHANBUIYAJIILHOT'O
PAa3BUTHA U PA3MHOKCHUA OPIraHU3MOB

OueHouyHoe Meponpusitue pyoe;KHOro
(TeMaTH4eCKOro) KOHTPOJIsi

KonTponbhas pabota “Ctpoenue u GyHKIIUU OpraHu3ma’

Pe3yabTaTbl 00yueHHs 1O

OuneHoyHOe MepONPUATHS TEKYIIEro

Tema OueHouHble cpeacTBa
TeMaM KOHTPOJISA
OnuceIBaTh CTpOEHUE U 1. OuennBaemas AUCKyCCHUS 1. IlepeyeHs BOIPOCOB K
B3aMMOCBSI3b YacTen 2. Pa3paboTka MEHTaIbHON KapThl OLICHUBAEMOM AUCKYCCUHU
MHOT'OKJIETOYHOT'O OpraHu3Ma TKaHEW, OPTaHOB U CUCTEM OPTraHOB 2. MenTanpHas KapTa TKaHEw,
Tema 2.1 OpPTraHU3MOB (paCTevHI/ISI, KUBOTHBIC, | OPraHOB M CHCTEM OpraHOB
Crpoeite YeJIOBEK) C KpaTKOH XapakTEepUCTUKON | OpraHU3MOB (pacrenus, }
ux QyHKIUN ’KUBOTHBIE, YEJIOBEK) C KPATKOU
OpraHusMa

3. [ToaroroBka u NpeacTaBIeHUE
YCTHBIX COOOIICHUI C Mpe3eHTaIHeH
(MMMYHHTET, UH(DEKITMOHHBIC
3a00s1eBaHus, YMUJICMHH, BAKITMHAIIKSA )

XapaKTEPUCTUKON UX (QYyHKIIMMA
3. [Ipesenrarus u ycTHoe
COOOIIIEHHE COTJIACHO TIEPEUHIO
TEeM

Tema 2.2 ®opmsbl

XapakTepu3oBaTh CrIOCOObI

1. ®poHTaNBHBII OMPOC

1. ITepeuenb BOIPOCOB K

Pa3sMHOXKEHUSA Pa3sMHOXKEHUS 2. 3amnoyiHeHHEe TaOIHIIBI ¢ KPATKOU (bpOHTATTEHOMY OIIPOCY
OpPraHU3MOB XapaKTepUCTUKON u mpumepamu ¢hopm | 2. Tabnuia ¢ kpaTkon
Pa3MHOKEHUSI OPraHU3MOB XapaKTEPUCTUKON U
npumepamMu Gopm
Pa3MHOKEHUSI OPraHU3MOB
Tema 2.3 OnuceiBaTh cTaauu oHTOTeHe3a | 1. Pa3zpaboTka JIeHThl BpEMEHH C 1. JIenTa BpemeHu ¢
Onrorenes JKUBOTHBIX M YEJIOBEKa XapaKTEPUCTUKON ATAMIOB OHTOT€HE3a | XapaKTEPUCTUKOMW TANOB
pacreHuu, OnuchIBaTh CTaAUU OHTOT€HE3a | OTAEJIbHOW IPYNION )KUBOTHBIX U OHTOT€HE3a OTACIbHOU




KUBOTHBIX N

pacTeHU pa3HbIX OTAEJIOB

YeJIoBEeKa M0 MUKPOTrpynnam

IPYIIION )KUBOTHBIX U YEJIOBEKA

YyeJIOBEeKa 2. Tect/ompoc 110 MUKPOTPYIIIIaM
3. CocTaBiieHUE KU3HEHHBIX IIUKJIOB 2. Bornpocs! qist
pacTeHuil o oTAesaM (MOXOBHJIHBIE, tecta/llepeueHs BOpPOCoOB K
XBOILIEBU/IHBIE, TAIOPOTHUKOBUIHBIE, | ONPOCY
rOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE) CXeMblI )KU3HEHHBIX LIUKIIOB
pacTeHuil 1o OTAeIaM
(MOXOBH/JIHBIE, XBOILLEBUIHBIE,
NAITIOPOTHUKOBH/THBIE,
IOJIOCEMEHHBIE,
OKPBITOCEMEHHBIE)
Tema 2.4 OnuceIBaTh 3aKOHOMEPHOCTH 1. ®poHTanbHBIN ONPOC 1. I'moccapuit, ¢ onpeaeaeHHbIM
3aKOHOMEPHOCTH | HACJIEICTBEHHOCTH U 2. Tect o Bonpocam JIeKIUN NEpEYHEM TEPMUHOB
HAaCJICTOBAHUS U3MEHYUBOCTH 3. Pemenue 3ama4d Ha onpeaeneHue 2. Ilepeuenn BOIIPOCOB K
Onpenensite BEpOATHOCTD BEPOSTHOCTH BO3HUKHOBEHHS (pOHTATILHOMY OIPOCY
BO3HUKHOBEHUS HACIIEICTBEHHBIX | HACIEACTBEHHBIX MPU3HAKOB MPH 3. Bonpocs! aiist recta
IIPU3HAKOB IIPU MOHO-, 1~ MOHO-, TU-, TOJIUTUOPUIHOM U 4. 3agaun Ha onpenerIeHUe
HOJIUTHOPUIHOM U aHAIM3UPYIOIEM CKPEIIUBaHUH, BEPOSITHOCTH BO3HUKHOBEHHS
AHAIM3UPYIOIIEM CKPEIMBAHUM | COCTABJIECHUE T€HOTUIIMYECKUX CXEM HACJIEICTBEHHBIX IPU3HAKOB
CKpELIBaHUs P MOHO-, JIU-,
MOJIUTHOPUTHOM 1
aHAIM3UPYIOLLEM
CKpELIMBAaHUU, COCTABIICHHE
T€HOTUITMYECKUX CXEM
CKpEIIMBaHUs
Tema 2.5 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocs! 1151 Tecta
CueruieHHoe HACJIEACTBEHHOCTH U 2. Pa3pabortka rioccapus 2. I'moccapuii, ¢ ONpeaeIeHHbIM
HacJIeJ0BaHUe | U3MEHUYMBOCTH 3. Pemienue 3aa4 Ha onpeesieHue IIEpEYHEM TEPMUHOB




NPU3HAKOB Onpenensite BEpOATHOCTD BEPOSTHOCTU BO3HUKHOBEHUSI 3. 3agauu Ha onpe/ieIICHUE
BO3HUKHOBEHUS HACJICICTBEHHBIX | HACIECTBEHHBIX MPU3HAKOB MPH BEPOSTHOCTA BO3HUKHOBEHUSI
MPU3HAKOB MPU CLETUICHHOM CIICTNIEHHOM HAacJICJIOBaHUH, HACJIEJICTBEHHBIX MPU3HAKOB
HacJIeJOBaHUU COCTaBJICHUE T€HOTHUITMYECKUX CXEM P CLEIICHHOM
CKpeIUBaHUs HacJIeJOBaHUH, COCTABJICHUE
TeHOTUITMYECKUX CXEM
CKpEIIMBaHUS
Tema 2.6 OnuceIBaTh 3aKOHOMEPHOCTH . Tect 1. Bomipocs! ajis Tecta
3aKOHOMEPHOCTHU | HACJIEICTBEHHOCTH U 2. PellieHue 3a7a4 Ha onpe/eiiCHUE 2. 3aja4m Ha ONpeJIeJICHUE
W3MEHYUBOCTH U3MEHYHUBOCTH TUMA MyTallMU [IpY Iepeaade TUIA MYTaILMU [IpY Nepeaade
OnpenensiTe TUM MyTallMK TIpH HACJICJICTBEHHBIX MPU3HAKOB, HACJIEJICTBEHHBIX MPU3HAKOB,
nepeaye HacjaeCTBEHHBIX COCTaBJICHUE T€HOTHITMYECKUX CXEM COCTaBJICHUE T€HOTHITMYECKUX
IIPU3HAKOB CKpelnBaHus (1o rpyImmam) CXEM CKpeluBaHus (1o
rpynmnam)
Paznen 3 Teopus 3BoIIOLIMH

Pe3yabTart 00yuyeHust

ApPryMeHTUpOBaTh HEOOXOAUMOCTb COXPAaHEHUS MHOTO00pa3usi OpraHU3MOB C IEJTBIO
OepeKHOTO OTHOIICHHS K OKPYKAIOIIEH cpejie

OueHouHoe Meponpusitue
PYOeKHOro (TeMaTHYeCKOro)

KOHTPOJISt

KonTtponbshas pabota “TeopeTnyeckue acrieKThl IBOIONUY XKU3HU Ha 3emuie”




Pe3yJIBTaTLI oﬁyqemm o

OueHoyHoe MeponpusTHS

Tema OueHoYHbIE CPeCTBA
TeMaM TeKYLero KOHTPOJIst

Tewma 3.1 XapakTepu3oBaTh 1. ®poHTanpHBIN OIPOC 1. IlepeyeHs BONpOCOB K
Ucropus NPEANOChUIKN U IBIKYyIIHE | 2. Pa3paboTka JeHThl BpeMeHU (GpOHTAILHOMY OIPOCY
ABOJIIOLIMOHHOTO CHUJIbl BO3HUKHOBEHMUS Pa3BUTHS SBOJIFOLIMOHHOTO yueHus | 2. JIeHTa BpeMeHH
y4EeHUs MHOT000pa3usi BUIOB Pa3BUTHUS 3BOJIFOIMOHHOTO
MUKpPO3BOJIIOIUS YUYEeHUs
Tema 3.2 XapakTepu3oBaTh 1. OuenuBaemas TucKyccus 1. Ilepedyens BOIPOCOB K
Makpo3Boironus MIPEANOCHUIKY U IBIKYyIUe | 2. PazpaboTka rioccapus OIICHUBAEMOU TUCKYCCHUH
Bo3HukHOBEHHE CWJIbI BO3HUKHOBEHUS TEPMHUHOB 2. I'moccapwmii ¢
U pa3BUTHE MHOT000pa3usi BUIOB 3. [loAroToBKa M MPEICTABICHUE | ONMPEIACICHHBIM IIEPEUHEM

KU3HU Ha 3eMJie

YCTHOTO COOOIIICHUS U JICHTHI
BPEMEHU BOSHUKHOBEHUS U
pPa3BUTHS )KHBOTHOTO U
PaCTUTEIHHOTO MHpA

TEPMHUHOB.
3.JIenta Bpemenu
BO3HUKHOBCHUS M Pa3BUTHSI
’KHBOTHOTO U
pPacTUTENLHOTO MUPA U
YCTHO€ COOOIIIeHNE

Tewma 3.3
IIpoucxoxaenue
YeJI0BEKa —
AHTPOIIOTEHE3

XapakTepu3oBaTh
MPEANOCHUIKY U ABUKYIIUE
CUJIbI BO3HUKHOBEHMUS
MHOTr000pasusi BUJI0B

1. ®poHTanbHbIN ONpoC

2. Pa3zpaboTka eHT BpeMeHHU U
MEHTAJIbHBIX KapT Ha BBIOOD:
“OBOJIIOLINSL COBPEMEHHOTO
yenoseka”, “Bpems u mytu
paccesieHHs YeloBeKa 1o
ianere”, “BausHue
reorpauyeckoi cpesibl Ha
MOPQOJIOTHIO U PUZUOTOTHIO
yenoseka”, “UenoBedyeckue pacsl’,
o0CyXaeHNe

1. Ilepedyens BOIPOCOB K
(GpOHTATILHOMY OIPOCY
2. JIenTa BpeMEHH WU
MEHTaJbHas KapTa Ha
BBIOOP U3 MEPEUHs

10




Pasznen 4

IKOJIOT U

Pe3yabTaT 00y4eHus

ApryMeHTHpOBaTh HEOOXOAUMOCTb COXPAHEHUSI MHOIO00pa3usi OpraHU3MOB C LEIbIO

OEepeKHOT0 OTHOIICHHUSI K OKpPY>Kalolllen cpefie

OueHoyHoe Meponpusitue
PYO€:KHOI0 (TEeMATHYECKOI0)
KOHTPOJISA

KontponsHas pabota “TeopeTnueckne acreKThl IKOJIOTUN”

Tema Pe3yabTarbl 00y4eHus 10 OueHovyHOe MEpPONPUATHS TEKYLIEro OuenoumbIe cpercTBa
TeMaM KOHTPOJISA

Tema 4.1 OnuceIBaTh CBA3b MEKIY TecT no 3koJI0rnyecKkuM pakrTopam u Bomnpoce! niis recta

DKOJIOTUYECKUE | OPTaHU3MOM U CPEAOU €T0 cpeaam KU3HU OPraHu3MOB

bakTopbl U obuTaHus

Cpebl )KU3HU

Tema 4.2 OnuceIBaTh CBA3b MEKIY 1. CocraBneHne cxem Kpyropopora 1. CxembI KpyroBopoTta

[omymsmus, OpPraHU3MOM U CPENOU €To BEILIECTB, UCIIOJIb3YSI MATEPUAJIBI JIEKLIUM | BELIECTB, UCIOJIb3YsI

coo0111ecTBa, oOuTaHUs 2. PemreHne nmpakTuko- MaTepHuabl JEKIUN

DKOCHUCTEMBI YcranaBauBaTh CBA3b OPHEHTHPOBAHHBIX PACUETHBIX 3aAaHuil | 2. [[pakTHKO-OpHEHTUPOBaHHBIE

CTPYKTYpHI U CBOVCTB 110 IIEPEHOCY BEILECTBA U JHEPIUU B pacyeTHbIE 3a1aHUs 110
JDKOCHUCTEM JKOCHUCTEMAX C COCTABJICHUE IIEPEHOCY BELIECTBA U YHEPTUU
TpoUyeCKuX Lenel U mupaMu B DKOCUCTEMAX C COCTABIICHUE
OMOMacChl M DHEPTUHU TPOPUUECKUX IETICH U MUPaAMU]]
OroMacchl U DHEPTUU

Tema 4.3 OnuceIBaTh CBA3b MEKIY 1. OuenuBaemas TucKyccus 1. Ilepeuens BOpoOCOB K

buocdepa - OPraHU3MOM U CPELOH €T0 2. Tect OLICHUBAEMOM JUCKYCCUU

riobanbHas oOuTaHus 3. Pemienune npaktuko- 2. Bonpocsl 1151 Tecta

JKOJIOTMYECKas | YCTaHaBIIMBATh CBSI3b MEXKY | OPUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 Ha | 3. [IpakTUKO-OpUEHTUPOBAHHbBIE

cucrema CTPYKTypamu o6uochepbl ONPEEIICHNUE UIOMAAN HACAKICHUN pacyeTHBIE 33/1a4U Ha

11




JUTS. CHUOKCHHSI KOHIICHTPAIIAN
YIJIEKHCIIOTO Ta3a B aTMoc(hepe CBOETO
perroHa MpOKUBAHUS

ONPEAEICHHUE TUIOIIAIN
HaCaXJICHUM IS CHIDKCHUSA
KOHIEHTPALUHU YIJIEKUCIIOTO
rasza B atMmocgepe CBOero
pErMoHAa NPOKUBAHUS

Tema 4.4 OmnuceIBaTh II100aIbBHEBIE U . Tect 1. Bompocs! ajis Tecta
Bunusinue pErnOHaIbHBIE YKOJOTHYECKUE | 2. PellleHrne nNpakTUKo- 2. IIpakTUKO-OpUEHTUPOBAHHBIE
AHTPOIOTEHHBIX | TPOOJIEMBI U ITyTH UX OPUEHTUPOBAHHBIX PACUETHBIX 33/IaHUI | paCUETHBIC 3aJaHUs 110
¢dbakTopoB Ha MHUHUMU3AIUN 110 COXPAHEHHIO IPUPOJIHBIX PECYPCOB | COXPAHEHUIO TPUPOIHBIX
ouochepy [IpennaraTh ciocoObl JEHCTBUS | CBOETO PETHOHA MPOKUBAHUS PECYPCOB CBOErO PErMOHA

1o 0€30MMaCHOMY MOBEJACHUIO U MPOKUBAHUS

CHIDKCHMIO BIIUSIHUS YEIOBEKA

Ha IPUPOAHYIO Cpexy

Boei6upars Mepsbl aiis

coXpaHeHus1 OMopa3HO00pa3us
Tema 4.5 NuTepnperupoBaTh 1. OuenuBaemas qucKyccust 1. Ilepedyens BOIIPOCOB K
Bnusnaue pe3yabTaThl MIPOBEAECHHOIO 2. BeinonHeHUsI MPAKTUYECKUX 3aJaHUM: | OLIEHUBAEMOI TUCKYCCUH
COLUAIBHO- OMOIKOJIOTUYECKOTO “OnpeneneHre CyTOYHOTO paliioHa 2. 3aaHus IPaKTUYECKUX
DKOJIOTUYECKUX | SKCIIEPUMEHTA C NUTaHUS, pabor
dbakTopoB Ha HCIOJIb30BaHUEM “Co3nanue HHIUBUyIbHOU TaMITKu | 3. OT4eT 1o J1abopaTopHOU
310POBbE KOJINYECTBEHHBIX METOJIOB [0 OpraHu3aluu pauoHaIbLHON pabote
YeJI0BeKa (bu3HUecKoi aKTUBHOCTH

3. Boinonnenue 1abopaTopHoOi paboThI
Ha BBIOOD:

"VYMcTBeHHas pabOTOCIIOCOOHOCTR",
"Bnusinue abuotuueckux pakTopoB Ha
YyeJ0BeKa (HU3KHE U BRICOKHE
TeMIeparypsl)"
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Pa3znen 5

buoJsorus B :xKu3HN

Pe3yabTaT 00y4eHus

AHaJ'II/ISI/IpOBaTB 9THUYICCKUC ACIICKThI COBPCMCHHBIX I/ICCJ'ICI[OBaHI/Iﬁ B 00J1acTH OMOTEXHOJIOTHH
1 TCHETUUYECKUX TEXHOJIOT Ui

OueHouyHoe Meponpusitue
PYOEKHOr0 (TeMATHYECKOI0)

[Ipencrapiienue pe3ynbTaTOB PEIICHUSI KEMCOB (BBICTYIUICHUE C TPE3CHTAIUEN )

KOHTPOJIsI
Tema Pe3yabTarhl 00y4yeHHs 110 TeMaM Ouenotnoe MEpONPHSITHS TeKyuIero OueHouyHble cpeacTBa
KOHTPOJIsA
Tema 5.1 AHanmM3upoBaTh ITUYECKUE aCIIEKThl | BrInmoaHeHue kelica Ha aHaIu3 3anaHue Keica
BHOTEXHOJIOTUH | COBPEMEHHBIX UCCIIEOBAaHUN B MH(GOpPMallMU O HAYYHBIX JOCTH)KCHUAX B
B KU3HH o0jacTh OMOTEXHOJIOTHH U 00J1acT TeHETUYECKUX TEXHOJIOT U,
KaKJI0TO TFEHETUYECKUX TEXHOJIOTHI KJIETOYHON MHXEHEPHH, ITUILEBBIX
OMOTEXHOJIOTH
Tema 5.2 AHaIN3UPOBATh dTUYECKHUE aCTIEKThl | BrInosHEeHUE Kelica Ha aHaIu3 3agaHue Keica
CoumnajnbHo- COBPEMEHHBIX UCCIIEOBAHNN B uH(popmanuu 00 ITUYECKUX aCIEKTax
ATUYECKUE 00sacTi OMOTEXHOJIOTUH U pa3BUTHs OMOTEXHOJOTUI
aCIeKThI TF€HETUYECKUX TEXHOJIOTHIA
OMOTEXHOJIOTUH
IIpomexyTounas
arrectarusi o | [luddepennupoBannsbiii 3a4eT
JUCLUIUINHE
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1.2. PacnpenesieHue 3aJaHuii 10 00bEKTAaM KOHTPOJISA U OLCHKH:

Ooas
KOMIIeTeHI U

OcHOBHBIE IOKA3ATEH
OlIEHKH pe3yJibTaTa u
UX KpUTEPUH

(I)OpM])I H ME€TOAbI
arTrecranmmmu

Pasznea 1. Kinerka
— CTPYKTYPHO-
(GyHkuMoHaIbHASA
eIUHHUIIA )KUBOT'0

KontposnbHas paborta
«MoOJIeKyIIApHBIA YPOBEHD
OpraHU3alnU KUBOTO»

OK 02

buonorus kak Hayka.
OO6m1ast xapakTepucTUKa
KU3HU

3amnonHenue tadnuibl «Bruang
YYCHBIX B Pa3BUTHE OMOJIOTUM
3anoyiHEHUE CPaBHUTEIIBHOM
TaOJIUIIBI CXOJICTBA M PA3THIHMA
»KMBOTO U HE YKUBOT'O

OK 01
OK 02
OK 04

CrpykrypHO-
byHKIIMOHATBHAS
OpraHu3aIus KJIeTOK

OneHnBaemas TUCKyCCHS 1O
BOIIPOCAM JICKIINH

Pa3zpaboTka MEeHTaIbHOM KapThl
1o KJ1acCU(UKALMU KIETOK U UX
CTPOEHUIO Ha IPO- U
9YKapHUOTUYECKHUX U 11O
apCTBaM B MUHHU T'pyIIIax
Brimonsenue u 3ammra
71a00paTOPHBIX padoT:
«CTpoeHue KIETKH (pacTeHus,
’KUBOTHBIE, TPUOBI) U KIIETOUYHbIE
BKJIFOUEHUS (Kpaxmall,
KapOTUHOM/IbI, XJIOPOILIACTHI,
XPOMOILIACTHI )»

[IpakTrueckoe 3aHsTHE.
IIpencrasiieHne yCTHBIX
COOOIICHHI C MPE3CHTAIIHNEH,
MOATOTOBJIEHHBIX 110 IEPEYHIO
MCTOYHHUKOB, PEKOMEHI0BaHHBIX
MpernojiaBarenemM

OK 01
OK 02

CrpykTypHO-
byHKIIMOHATBHBIC
(bakTopsl
HACJIEICTBEHHOCTHU

@pOoHTAIBHBIN ONPOC
Pa3zpaboTtka rioccapus
Pemenune 3agau Ha
onpeeeHue
MOCJIeIOBATEIHLHOCTH
HYKJIEOTHUIOB, aMUHOKHUCJIOT B
HOpPME U B CTy4ae U3BMEHEHUS
MOCJIeIOBATEIHLHOCTH
Hykieotu0B [JHK
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OK 02

OOMeH BELIECTB U

IIPEBPAILECHUE JHEPTUU B

KJICTKC

@pPOHTAIBHBINA OITPOC
3anoJHEHUE CPABHUTEIBHON
TaOJINIbl XapaKTEPUCTUK TUIIOB
oOMeHa BEIECTB

OK 02
OK 04

JKy3HEeHHBIN TUKIT
KJeTku. Muto3s. Meiio3s

OO0cyxaeHue o Borpocam
JEKIHH

Pa3paboTka 1eHTbI BpeMeHU
’KU3HEHHOTO LIUKJIa

Paznen 2. Ctpoenue u
(pyHKIUM OpraHuzmMa

KoHntposnbHas pabota
“Ctpoenue v PyHKIIUU
opranuzma’”

OK 02
OK 04

CrtpoeHue oprannu3zma

OueHnBaeMasi IUCKYCCHUS
Pa3zpaboTka MeHTaIbHOM KapThl
TKaHEW, OPraHOB U CUCTEM
OPTraHOB OPTaHU3MOB
(pacteHus1, KUBOTHBIE,
YEJIOBEK) C KPaTKOM
XapaKTEPUCTUKON MX (QYHKIIHMA

OK 02

DopMbI pa3MHOKEHHUS
OPTraHu3MOB

@pOoHTAJIBHBIN ONPOC
3aroiHeHne TaOJIULIBI C
KPAaTKOW XapaKTEPUCTUKOU U
npumepamu Gopm
Pa3MHOKEHHUS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHui,
YKUBOTHBIX U YEJIOBEKA

Pa3zpaboTka j1eHTHI BpeMeHH ¢
XapaKTEePUCTUKOM ITAIlOB
OHTOT€HE3a OTACIBbHOU
TPYIION )KUBOTHBIX U YEJIOBEKA
110 MUKPOTpYIIIam
Tect/ompoc

CocTtaBlieHUE KU3HEHHBIX
LMKJIOB PACTEHUM T10 OTIEJIaM
(MOXOBH/IHBIE, XBOIIEBU/IHBIE,
NarnopOTHUKOBUIHbIE,
rOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEpPHOCTHU
HACJICIOBAHUS

Pa3paboTtka rioccapus
@pPOHTAIBHBINA OITPOC

Tect mo BompocaM JeKuun
Pewmenue 3amay Ha
ONpeIeJICHUE BEPOSITHOCTH
BO3HUKHOBEHUS
HACJIeICTBEHHBIX MPU3HAKOB
Ipy MOHO-, JTU-,
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HOJUTUOPHUTHOM U
aHATM3UPYIOIIEM
CKpEILMBaHUU, COCTaBIICHUE
TEHOTHIIUYECKIX CXEM
CKpELIMBaHUS

OK 01
OK 02

CuoensieHHoe
HacJe0BaHNE NMPU3HAKOB

Tect

PazpaboTka rioccapus
Pemenue 3amay Ha
ONpENECICHUE BEPOATHOCTH
BO3HHUKHOBCHHUS
HACJIEJICTBCHHBIX ITPU3HAKOB
P CLIETIJIEHHOM
HaCJICJIOBAHWH, COCTABJICHUEC
T€HOTHIIMYECKUX CXEM
CKpEILIBAHUSA

OK 01
OK 02
OK 04

3aKOHOMEpPHOCTH
M3MEHUYUBOCTH

Tecr.

Pemenne 3agaq Ha
ONPEAECTICHNUE TUIIA MYTAllUN
IIpU [epeIavye HACIEICTBEHHBIX
MPU3HAKOB, COCTABJICHUE
T€HOTHITMYECKUX CXEM
CKpEIIMBAHUSA

Pazgea 3. Teopus
IBOJIIOLINH

KoHntposnbHas paborta
“TeopeTHdeCKHe aCIEKTHI
SBOJIIOLIMM KM3HH Ha 3emiie”

OK 02
OK 04

HcTopust 3BOIIFOIMOHHOTO
y4yeHus. MUKPO3BOIOLUA

@pOoHTAJIBHBIN ONPOC
Pa3paboTtka rioccapus
TEPMUHOB

Pa3zpaboTka j1eHTHI BpeMeHu
Pa3BUTHS BOJIFOITMOHHOTO
YACHHS

OK 02
OK 04

MaxkposBoJronus.
Bo3nukHOBeHUE U
pa3BUTHE KU3HU HA
3emie

OueHnBaemasi TUCKYCCHSL:
UCIOJIb30BaHUE apTYMEHTOB,
OMOJIOTUYECKON TEPMUHOJIOTUN
Y CHUMBOJIUKH JJISI
JI0Ka3aTeNbCTBA POJICTBA
OpPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX IPYII
Pa3paboTka 1eHTbl BpeMEeHU
BO3HUKHOBEHUS U Pa3BUTHS
KU3HH Ha 3emJie
CocraBneHue ceHKBEITHA
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OK 02 [Ipoucxoxnenue @pPOHTAIBHBINA OITPOC
OK 04 YeJioBeKa — aHTponoreHes | PazpaboTka JI€eHThI BpeMEHH
IIPOUCXOKICHHUS YEIIOBEKA
Pasnea 4. IkoJiorus
OK 01 Dkosiornueckue GpakTopbl | TeCT Mo IKOJOTUYECKUM
OK 02 Y CpeJIbl KU3HU dbakTopaM M cpesiaM KU3HU
OK 07 OpTaHU3MOB
OK 01 [Tonynsmust, coobmectBa, | CocTaBlIeHHE CXeM
OK 02 3KOCUCTEMBI KPYroBOpOTa BEIIECTB,
OK 07 UCIIOJb3Ys MaTepHUabl JEKIIUU
Pemenune npaktuko-
OPUEHTUPOBAHHBIX PACUETHBIX
3aJIaHUU 10 TIEPEHOCY
BEILIECTBA U SHEPIUU B
AKOCHUCTEMAX C COCTABJICHUE
TpodUUeCcKuX 1enen u
nupaMu]i OMoMacchl U SHEPTUHU
OK 01 buocdepa - rmodanbHas | OrieHuBaeMas TUCKyCCus
OK 02 JKOJIOTHYECKasA cuctema | Tecr
OK 07
OK 01 Bmmsnue antponorennsix | Tect
OK 02 dakTopoB Ha Ouochepy [TpakTuyeckas padora
OK 04 “OTX0/1bI TPOU3BOJCTBA”
OK 07
IK
OK 02 BinmsHue connanbHO- OueHnBaeMast TUCKYCCHUS
OK 04 aKoJIoTHYeCcKUX (hakTopoB | BeimosiHeHue 1abopaTopHOit
OK 07 Ha 37J0pOBBE YETIOBEKA paboOThI:
[IK ""BrnusHue aOMOTUYECKUX
¢dbakTOpOB Ha yeIoBeKa (HU3KHUE
U BBICOKHE TemMIepaTyphbl)"
Paznen 5. buoJiorust B 3ammTa Keca: IpeACcTaBICHNE
KU3HH pe3yJbTAaTOB PEIICHUS KEMCOB
(BBICTYILJICHUE C TPE3EHTALINEH)
OK 01 buorexnonoruu B xu3Hu | BeinlosiHEHHE Kelica HA aHAIN3
OK 02 KaXKJI0TO uH(OpPMAIIUU O HAYYHBIX
OK 04 TOCTIKEHUSIX B 00J1acTH
IIK FeHETUYECKUX TEXHOJIOT UM,

KJIETOYHON MHXEHEPUH,
MUIIEBBIX OMOTEXHOJIOTHH (110
rpynmnam), NpeacTaBjIeHUue
pPE3yJIbTATOB PEIIEHUS KEVCOB
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OK 01

OK 02

OK 04
ITIK

CoumnaabHO-dTUYECKUE
ACIIEKTHI OMOTEXHOJIOT I

BrimosiHeHne kelica Ha aHAIU3
uHbOpMaIuu 00 ITUYECKUX
aCIeKTax pa3BUTHUS
OMOTEXHOJIOTHH (110 IpyIIam),
IpEe/ICTaBlICHUE PE3YIHTATOBR
pELIEHNS KEWCOB
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2.C0uepmaHne KOMILICKTA KOHTPOJbHO-OLICHOYHBIX CPEACTB.
2.1. Buabi KOHTPOJIsA pe3yabTaTOB OCBOCHHUA TUCIHUITJIMHDBI

KoHTpoib U o1ieHKa pe3yabTaTOB OCBOCHHS AUCIUILUIMHBI «BUONOTHS» — 3TO
BBISIBJICHUE, W3MEPEHHE M OIICHHUBAaHUE YMEHUH, 3HAHUM U (HOPMHUPYIOLIUXCS
00X KOMIETEHIINI B paMKaX OCBOCHHUS y4eOHON AUCIMIUINHBI.

CDOpMaMI/I KOHTPOJISI, UCITOJIb3YEMbBIMU HAa JUCHHUIINIMHE, SABJIAIOTCS TeKYI_HI/Iﬁ
KOHTPOJIb U IIPOMCIKKYTOUHAA aTTCCTAlHA.

Texymuii KOHTpOJL sABISETCS 00sg3aTENbHOM (POPMON KOHTPOIA H
IPOBOJIUTCS HA KAXKJIOM TEOPETUYECKOM U ITPAKTUUECKOM 3aHATHU.

[TpoMeXyTOUHBIN KOHTPOJH OMpEeTeH y4eOHBIM TUTAHOM TEXHHUKyMa IIO
CHEIUATBHOCTH U MMPOBOIUTCS 10 AUCITUIIINHE «BHOIOTHS» BO BTOPOM CEMECTPE -
B (hopme nuddepeHITMPOBAHHOTO 3a4eTa.

3. OueHo4YHbIE CpeaCTBa MO JUCHHUIINHE «buosorus»
OreHOYHBIE MEPOTIPUATHS TEKYIIETO KOHTPOJIS (THIIBI):

3ajanusi, HamnpaBJieHHble Ha CHCTeMATH3ANUI0 W  00001IeHHe
TeopeTHYeCcKoil MH(popMaIu:

- 3aI0JIHEHNE TaOJIHII

- pa3paboTKa JICHThI BpeMEHU

- paspaboTka rioccapus

- pa3paboTKa MEHTaJIbHOU KapThl

3aiaHus, HanpaBJeHHbIC HA (POPMHUPOBAHUE UJIH NIPOBEPKY 3HAHUIA:

- TecT
- OlLICHUBaemasi JUCKYCCHsI

- (pponTaNBHBINA OMIPOC

- 00CyXJeHue TI0 BOIIPOCaM JICKITMH (BCTPEUaETCsl y HaC TOJbKO 1 pas)
- YCTHBIE COOOIIEHNUS C TPE3eHTaIlUEH

3ananus, HanpaBJieHHbIe HA (OPMHUPOBAHME NPAKTHYECKUX YMEHUHN H
HABBIKOB

- nabopaTtopHas padoTa

- peleHue 3a7a4

- TPaKTUKO-OPHEHTHPOBAHHBIE PACUETHBIC 3a/1aHUs
- Keiic Ha aHau3 HH(OpMaIUN

- y4eOHO-UCCIe0BATEILCKUMA MTPOCKT
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2.2. OueHo4YHbIE CPEACTBA TEKYILIEro KOHTPOJIA N0 AucCHUILInHe «brosorus»
Texymmii KOHTPOJIL PpPE3yJbTaTOB OOYYCHUS MOKHO OCYIIECTBIATH

pa3IMYHBIMM METOJAaMU M C TOMOLIBIO Pa3IMYHBIX OLIEHOYHBIX cpeacTB. llo
JUcHUIUIMHE «brosorus» B Ka4ecTBe CPENCTB TEKYIIEro KOHTPOJIS IPUMEHSIOTCS
3aJjaHusl B TECTOBOM (popMe; TaOIUIIbI; BU3yaIu3alusl TEOPETUYECKOTO MaTepHaa
B (opMare JEHThl BPEMEHH M MEHTAJbHBIX KapT; PEIICHHE KEWCOB U Jpyrue
OLICHOYHBIE MaTEepPUAIIbI.

Paszgea 1. Kilerka -CTpyKTYpHO- PyHKUMOHAJBHAS ¢AUHULA )KUBOTO
Tema 1.1 . buosiorus kak Hayka. O01as XapakTepuCTHKA JKUZHU
1.Bonpocsl AJis1 PPOHTAIBHOIO ONPOCa:

1. Yro uzyuaer Ouonorus?

2. Kakue Ouosiornueckue HayKu BaM U3BECTHBI?

3. Kakux npeBHHUX y4€HBIX-OHMOJIOTOB Bbl 3HAETE?

4. Yem HayKa OTJIMYAETCS OT PEJIUTUU U UCKyCCTBA?
5. KakoBa OCHOBHasi LI€JIb HAYKH?

6. Kakue Metosibl OM0JIOTUH BaM U3BECTHBI?

7. B ueM 3aKki04aroTca OTJIMYKS MEKY MOJIEBBIM U JJA0OPAaTOPHBIM
skcnepumenToM? [IpuBeauTe npumepsl.

8. B ueM 3akiro4aroTcs OTJIMYUS MEXKIY SKCIEPUMEHTOM U HAOII0IeHHEM?
[IpuBenute npuMepsl.

9. Kaxoit ¢pakT MOKHO CUMUTATh HAYYHBIM?

2.3anmoJTHeHHe TA0J MBI

®opMyJIMpOBKA 3aJaHMA: 3arogHUTE Tabmuuy “Bkinaa ydeHbIX B pa3BUTHE
Oouonorun”, yka3aB yueHOro, BpeMEHHOI Nepruoj padoThl HaJl OTKPBITUEM U JIalTe
KpPaTKyl0 XapaKTEPUCTUKY OTKPBITHS, UCIOJIb3Yysl MaTepual JIeKUuH, yuyeOHUKa,
WHbIE UICTOYHUKU UH(POPMALIUH.

Tabnuma — Bkiag y4eHbIX B pa3BUTHE OMOIOTHH

VYuenslii Bpemennon Kpatkas xapakrepuctrka paboThl y4eHOTO
epuosa

20




Kpurepuu onieHnBaHus 3a/1aHUS:
“5” - TaGaUIa BBIITOJHEHA B [TOJIHOM 00bEME

“4” - B X0Je 3aIlOoJHEHUs TaOJIUIBI MaTepUal OTPAKEH HE MOJHOCTHIO, UMEIOTCS
HE3HAUYMTEIILHBIC HETOYHOCTH, HEOUYCTHI

“3” - B X0J¢ 3aIl0JIHEHUs TaOJMIBI MaTepuaa OTPaKEH HE MOJHOCThIO, UMEIOTCS
3HAYUTEIbHBIC HETOYHOCTH, HEJOUCTHI

“2” - Tabnnua otpaxkaet MeHee 50% maTepualna WK HE BBITOJIHEHA

Tema 1.2 CTpyKTypHO-(QYHKIIMOHAJIbHASI OPTaHU3AUS KIETOK

1.Bonpocs AJ1s1 PPOHTAIBHOIO ONpPOCa:
1. JIatb onpeneneHne NOHATHIO «KIIETKa»?
2. Kakue xuMu4ecKue 3JIeMEHThl BXOJIAT B COCTaB KJIETKH?

3. IlepeuncnuTe OCHOBHBIE TIOJIOKEHHS KIETOYHOM TEOPUM CTPOCHUS
OpPraHU3MOB.

4. TlpemocraBbTe JOKa3aTEIbCTBA TOTO, YTO KJIETKA — dJIEMCHTapHAs KUBas
CUCTeMa W OCHOBHAs CTPYKTYpHO-(YHKIIMOHAJbHAs €IWHUIIA BCEX IKHUBBIX
OpTaHU3MOB .

5. JlaTpb ompeieneHue MOHATHIO «METa00IH3M» ?

6. Kakue hopmbr 0OMeHa BEIIECTB BaM U3BECTHBI?
7. Kak mpoucxoautT 6MOCUHTE3 OEJIKOBBIX MOJIEKYJI?

8. Kakue pa3nnuusi B CTpPOEHUU PACTUTEIBLHON 1 dKUBOTHOU KIJIETOK ? .
2.buogornueckmnii ITMKTaHT.
Tema: «CTpoeHue M KM3HEAEATEIbHOCTD KJIETKN.
1.3eneHble MIacTUIBI HA3BIBAIOT. ..
2.B craphIx KJI€TKaxX XOpOIIO 3aMETHBHI. ..
3.ITox 000104KOM HaxXOAUTCSI OECIIBETHOE BA3ZKOE BEIIECTBO - ...
4 Mexay 000JI04KaMU COCEIHUX KJIETOK HaXOAUThCA. ..
5.B nuromnnasme pacTUTENbHOM KJIETKU HAXOASTCS MHOTOYHCIIEHHbIE
OECIIBETHBIC U OKPAIIICHHBIE TEJIbIla, KOTOPHIE HA3BIBAIOT. ..
6.B KkeTKax KOXKHIIBI JTyKa MUIACTUIBI. .., @ B KIETKaX MSKOTH TUI01a pSIOUHBI
OHH ...
7.Kaxnas KjieTka paCTEHUM UMEET IJIOTHYIO MPO3PavyHYIo. ..
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8.CBs13b MEX]ly COCETHUMHU KJIETKAMU OCYIIECTBIISIETCS Yepe3. ..

9.JleneHue KIETKU MPEIIECTBYET JIETICHUE €€ ..., KOTOPOE HaXOAUTCH B. ..
10.Knetka obmamaet Bcemu npusHakaMu xuBoro. Ouna: 1)...;2)...; 3)...; 4)...
11.Ilepen neneHuem B siape 00pa3yrOTCs TENbIA MIIMHIPUICCKON (POPMHI - ...,
OHH TEePEIAIOT ... IPU3HAKHU.

12.JIBuKEeHUE IIUTOIIA3Mbl CITIOCOOCTBYIOT MEPEMEIIEHUIO ... JUIsSl TUTAHUS U
... JUTSl IbIXQHUSL.

13.BemectBa, HeOOXOAMMBIE JUISl )KU3HU KIETKH, IPOXOJAT CKBO3b KJIETOUHYIO
000JI0UKY B

JlaGoparopHas paGora Ne 1
Tema: U3yyeHue CTpoeHUs: PAaCTUTEIbHON U

KUBOTHOM Kjerokllenu 3ansiTusa:

OOpa3oBaTesbHasl:  HAy4YUTbCS  TOTOBUTH  MHUKpOIpEMapaTtbhl  pacTEHUM,
MO3HAKOMUTBCSI CO CTPOCHUEM MHMKPOCKOIA, HAYYUTHCS C HUM paboTaTh
MO3HAKOMUTBCSI C MHOT000pa3ueM KIETOK, YOSAUThCS B MNPUHIMIHAIBHOM
€IUHCTBE UX CTPOCHUS

PasBuBamomasi: pa3BuThe yMeHUS (GUKCHPOBATH pE3YyJIbTaThl MPOJCITAHHON
paboThI, BHIIEIATH TJIABHOE

BocnuratenbHas:  (GopMUpPOBaHHME OCO3HAHUS  MPAKTUYECKOTO  3HAYCHUS
NpUOOpETaEMBIX YMEHUM JIJIs1 JasIbHEHTIEH TpodeccHoHaIbHON AesTeTbHOCTH

dopmMupyembie pe3yabTaTbl 00y4eHUs:
JINYHOCTHBIE:

— CHOCOOHOCTh MCIIOJIb30BaTh 3HAHMSI O COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHE Mupa B o0oOpa3oBaTelbHOM U NPOPECCHOHATBHON EATEIbHOCTH;
BO3MOXXHOCTH HMH(POPMAIIMOHHON cpeAbl Ui OOecredeHuss MpOIyKTHBHOTO
camMmo00pa3oBaHus;

MeTanpeIMeTHbIe:

— yMeHHe OOOCHOBBIBAaTh MECTO U pOJb OWOJIOTUYECKUX 3HAHUU B
MIPAKTUYECKOM JEATENBHOCTH JIIOAEH, Pa3BUTHUM COBPEMEHHBIX TEXHOJIOTH;
ONpENENsATh KUBbie OOBEKTHI B TMPUPOJE; MPOBOAUTH HAOMIOJIEHUA 3a
HPKOCUCTEMaMU C 1eJIbIl0 WX OINHCAHUS W BbIABICHUS €CTECTBEHHBIX U
AHTPOIOTEHHBIX U3MEHEHUI; HAXOAUTh U aHAIU3UPOBATh UH(GOPMAIIUIO O KUBBIX
00BEKTax;

npeaMeTHbIe:

— BJIaZICHUE OCHOBHBIMHM METOJIaMH HAYYHOT'O MMO3HAHHUS, UCIIOJIb3YEMBIMU IIPU
OMOJIOTHUECKUX HCCIEIOBAHUIX JKUBBIX OOBEKTOB M 3KOCHUCTEM: OMHCAHHUEM,
U3MEPEHHUEM, NIPOBEICHUEM HAOJIOACHUIL; BBIABICHHE U OLIEHKA aHTPOIOTE€HHBIX
VW3MEHEHUN B IPUPOJE;
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Hopma Bpemenu: 2 yaca

@®opma opranuzanuu padboTbl: MUKPOTPYIIIHI 10 2 YeIoBeKa (MHANBUIYATbHO

Oobecrie4yeHHOCTD 3aHATHSA (CpeACcTBa 00yYeHUs):

1. COOpHHK METOAMYECKUX YKA3aHWHM ISl CTYJIEHTOB IO BBINOJIHEHUIO
7ab0paTOpHBIX PaboT Mo ydeOHON AucIHUIUINHE «bromorusy.

2. PaGouas tetpass.

3. Kapanpar.

Oo0OopynoBanue U MaTepPUAJIbI.

. MUKPOCKOII, MpEeIMETHbIE M TIOKPOBHBIE CTEKJIa, (UIBTPOBAIbHAS
Oymara,npenapoBaibHas WUTJIa, THHIIET, TUIETKA.

. KIIyOHU KapTo(es, rojloBKa JIyka, pacTBOp 1Hoja, BOAA,

. (uKcHpoBaHHbIE NTpenapaThl TKAHEW PACTEHUHN U JKUBOTHBIX

Kparkue Teopernyeckne uW y4eOHO-MeTOAUYECKHE MAaTepHajibl IO TeMe
NMPAKTHYECKOT0 3aHATHS.

Bce u3BecTHbIE ONHOKJIETOYHBIE M MHOTOKJIETOYHBIE OPraHU3Mbl ACIATCS Ha 2
TPYIIbL: MPOKAPUOTHI M 3YyKapuoThl. K mpokapuoram OTHOCATCS OakTepuu u
[IMaHOOAKTEPUH. Y MPOKAPUOT B KJIETKaX HET odopmiieHHOTO sanpa. K sykapuoram
OTHOCSITCSI IPOTECTHI, TPUOBI, PACTEHUS U KUBOTHBIE. J{JI1 BceX 2yKapHOTHUSCKHUX
KJIIETOK XapaKTepHbl OOImMe dYepThl CTpoeHHs. KX 0COOCHHOCTBIO SBISICTCS
HaIMuMe saApa W saapeimka. OT  BHEIIHEHM  cpedbl  KIETKa  OTJeNieHa
[UTOIIa3MaTHICCKOW MeMOpaHoi - 1uiasmanemmoi. Ilom Helt HaxomuTcs
rejeoOpa3Hasl 4acTh KIETKH - IHUTOIUIa3Ma. B muTOmiazMe pacrmojioKEHbI BCe
opra"Houpl kieTku. K opranonaam kinetku otHocsTes: IIIC, kommieke I'onbku,
MUTOXOHAPHH, TU30COMBI, TIJIACTHIBI, BAKYOJIH, pUOOCOMBI, KIICTOUHBIN HICHTD.

LII/ITOHJ'Ia?)Ma TAKIKC COACPIKUT PA3JINIHBIC BKIIFTOUCHMS.

Hecmotps Ha cXOACTBO IO CTPOECHHUIO M XMMHUYECKOMY COCTaBY, KJIETKHU JKMBBIX
OPraHW3MOB H3 DPa3JIMYHBIX LAPCTB XUBOW IPUPOABI UMEIOT U CYLIECTBEHHBIE
paznuuusi. Knetku rpuboB, pacTeHHUI U )KUBOTHBIX PA3IMYAIOTCS MO CTPYKTYPHBIM
U (pU3M0JIOr0-OMOXUMUYECKUM O0coOeHHOCTSIM. Tak, Hanmpumep, KIeTKH rpudoB U
pacTeHUH TNOMHUMO IUIa3MaTUYECKON MEeMOpaHbl OKPYXEHBbl €Ille W IPOYHOU
KJIETOYHOM CTeHKOW. OJHAKO, XUMUYECKUN COCTAB KJIIETOUYHOW CTEHKHU Pa3JIMyuCH.
VY pacreHuil OHa COCTOMT MPEUMYILECTBEHHO U3 IEJUTI0NIO3b], a Y TPUOOB B COCTaB
KJIETOYHOM CTEHKHM BXOJHUT XUTHH - BEIIECTBO, U3 KOTOPOIrO MOCTPOEH HAPYKHbBIN
CKEJIET YJIEHUCTOHOTMX >KUBOTHBIX. Y >KMBOTHBIX KIJIETOK KJIETOUYHBIX O000JIOUEK
HeT. B oTiMume OT KMBOTHBIX, KJIETKM PAacCTEHUN U TpUOOB HMEIOT KPYIHYIO
Bakyosib. YeMm crapiie KieTka, TeM Bakyodb Ooiblie. PacTurenpHas KieTka
COJEPKUT B CBOEM COCTaBE IUIACTUIBI. XJIOPOILIACTBI (Conepkar Xjaopodun,
OKpalleHbl B 3€JEHBbIN 1LIBET, OOECHEeYMBAIOT CHUHTE3 OPraHUYECKUX BEIIECTB);
JeikomnacTel (OecBETHBI, B OCHOBHOM CIY)KaT JUId 3amaca MHTaTeIbHbIX
BEILECTB); XPOMOIUIACTHI (COAEpkKAT MUTMEHTHI, MPUAAOIINE KIETKaM >KEJThIMH,
KpPAaCHBII WM OpaH>XEBBIM LBET, HAIPUMEpP, KapaTUHOUIbI). B KIeTKax KMBOTHBIX
Y TpUOOB IJIACTH/IBI OTCYTCTBYIOT, IO3TOMY JIMIIIb PACTEHUSI UMEIOT aBTOTPOPHBIN
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cnoco6 nuTaHus. Paznuuus mpocieXruBalOTCs U B TUIE 3alIaCHBIX NMUTATEIbHBIX
BemiecTB. Tak, y Tpu0OB U JKUBOTHBIX PE3EPBHBIM YTJIEBOJOM SIBISICTCS TJIMKOTEH,
a'y pacteHuM - KpaxMail. Eme oqHuM pas3innauem sBIsIeTCsl OTCYTCTBUE Y PACTEHUN
LEHTPHUOJIEH.

Puc. 1 CrpoeHue KUBOTHOM KIIETKH

M UKD OB OPCUHKW

MnazmaTuyeckas

Annapat Monegsu membpaxa

LuTockener

Mmagkan S 3
JHAONNAZMATIHECKan — A LipHTpronu
CeTb

s Nuzocomel
Obonoyka / ) 7Y Pubocomel
Anpa ‘ Y ‘
AApbIW KO (] 2L v | M MT 03X OHAR WU
Anpo

MarynapHaa = ) = Luronnasma
3HAONNAazMaTIHeCKanA
cetb

Puc. 2 CtpoeHue pacTUTEIbHON KIETKH

CreHka
KNeTKW KnoponnacTel
LleHTpaneHaa Mnazmaruyeckan
BAKYONb mMembpaHa
MUTOXOHAPUK
Annapat Mnazmogecma
Fonempku
Nnz0come!
Pubocome!
Aapo Ofonoyka
AP e
Aapbiw ko
MhaHynAapHaa
magkaa IHAONNA3MATMUECKAA

] ‘/
3IHAONNA3MATIMECKAA
cetb 3

CeTk

Liuronnazma

3apanus nuis 1a00paTopHOit padoThI.

3ananmne 1. O3HaAKOMBTECH C YCTPOMCTBOM MHUKPOCKOIIA M TpaBUJIaMU PabOTHI C
HUM.
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1y6yc

oKynAp —___
pesonbeep
wTaTme v

MHWKPOBHHT

MaKpOBMHT — Q @
-

OCHOBaHMWe 8

npeamMeTHLIA
CTONMK

\xouneucop

‘Q\Bmﬂ nogbema

KOHAeHcopa

AT Yo puarnel com

[TocTaBbTe mepes coOOM MHKPOCKOI TaK, YTOOBI IITATUB ObLI OOpamieH K BaM, a
ctouk OT Bac. lloctaBbTe B pabouee TMOJOKEHUE OOBEKTHB C MaJIbIM
yBenuueHrem (+8). I'nmsas B OKyJsip, OCBETUTE C TOMOIIBIO 3€pKalla WIIU
AJEKTPOHHOM MOJACBETKM Tone 3peHus. [lonoxxkute Ha NpPEeAMETHBIA CTOJIUK
rOTOBBIM  Ipenapar, NpWwKMHTE ero kiaemmamMu. OCTOpPOXKHO — Bpamas
MaKpOMETPUYECKHE BHUHTHI, OMYCTUTE OOBEKTHB TaK, YTOObl OH HaxOJIWJICS Ha
paccTtostHMM 2-3 MM OT Inpemnapara. Temepp TiasAs B OKYJsAp, MEIJIEHHO
NoJlHUMaNTe OOBEKTHUB 10 TEX MOp, MOKa B IOJIE 3PEHUS HE MOSIBUTCS YETKOE
n3o0paxkenne oonekra. PaccMoTpuTe OOBEKT mpu OoJbllieM yBeIUYECHHH. J[7st
ATOTO TOCTaBbTE B pabouee mojiokeHne oObekTuB (+40). 3arem HacTpoiiTe Ha
PE3KOCTh N300pakeHHe 0OBEKTA C MOMOIIbI0 MUKPOMETPUUECKUX BUHTOB.

VYBenuueHne MUKpPOCKONA PpAaBHO MPOU3BEICHUIO YBEIMYEHUS OOBEKTHBA Ha
yBeJIMYEHUE OKylsApa. JIis TUOMYHOTO MCCIEA0BAaTENbCKOTO MHUKPOCKOIA
yBenuyeHue okyspa paBHo 10, a yBenuuenue oobextrBoB — 10, 45 u 100.

3aganue 2. BBITOJIHUTE OMBITHI:
OnbitNel. Ilpucomosnenue u uzyuyenue npenapama KOMcuubl ayKa.

a) OT YeIIyHKH JIyKa OTAEITUTE HEOOJNBIIYI0 YacTh JIMUACPMUCA U TOJOXKHUTE B
KaILUTIO TTOJIKPAIIEHHOW MOJ0M BOJbI HA MPEAMETHOE CTEKIIO;

0) pacmpaBbTe Tpenapar Wrjiol W HAKPOWUTE MOKPOBHBIM CTEKJIOM, YIAIUTE H3-
OBITOK BOABI (DUIBTPOBATHHOM OyMarow;

B) PacCMOTpUTE MPUTOTOBJIEHHBIA MpenapaTr CHavajga MOJA MallbIM, a 3aT€M MOJ
OOJIBIIMM YBEJINYEHUEM;

T) cleJaiTe pUCYHOK B TETPad, 0003HAYLTE BUIUMBIC YACTH KIIETKH.

OnbiTt Ne2. Ilpucomoenenue u u3yuenue npenapama KiemoK KayOH:A
Kapmogens.
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a) co cpesa KiIyOHs KapTodesss COCKOOIUTh UTII0 HEMHOTO MSIKOTH;

0) moMecTUTe €€ Ha MPEIMETHOE CTEKJIO B KAaIUII0 BOJBI, OKPAIICHHYIO CIaObIM
pacTBOpOM #0Jja, HAKpPOWTE TOKPOBHBIM CTEKJIOM, YJaJIUTe H30BITOK BOJbI
¢buIbTpOBaANILHOM Oymaroii;

B) PacCMOTpPUTE MPUTOTOBJICHHBIN Mpenapar Mmoj MajbiM, a 3aTeM MO OOJIBIINM
YBEIIMYEHHEM MUKPOCKOMA!

F) cneﬂaﬁTe PUCYHOK B TCTpalH, 0003HAYbTE BUAUMBIC 9aCTH KIICTKH, YKAXKHNTC
3CPHaA 3allaCHOT'O BCUICCTBA - KpaxMaJla.

OnbITNe3. H3yuenue mukponpenapama cmeosnisn 2epanu.
a) paccMOTpuUTe TpenapaT CcTeOJisi repaHd MO MaslbiM, a 3aTeM IMO0j OOJIbIIUM
YBEIMYEHUEM MUKPOCKOIIA;

0) cienaiiTe puCyHOK B TeTpajid, 0003HaUbTE 3epHA XJI0poduiiia.

OnbiT Ned. HU3yuenue mukponpenapama KiemokK neueHu HcueonHozo.
a) pacCMOTpUTE MpenapaT KIETOK MEYEHU >KMBOTHOIO MOJ MajbiM, a 3aTEM IO
OOJBIINM YBEJIMYEHUEM MUKPOCKOIIA;

0) cienaiiTe puCyHOK B TeTpaju, 0003HAYbTE BUIUMbBIC YACTHU KIETKH.

ITopsAIOK BBINOJHEHHUS 0TYETA M0 MPAKTHYECKOMY 3AHATHIO
B terpaau Hanumute HOMEp, Ha3BaHUE U YUEOHYIO 1€ 3aHATHS, 000PYIOBAHUE U
MaTepuabl.

1. Brimonnure 3amanue 1.

2. Brinonnute 3aganue 2. 3apuCyiTe BCE PpacCMOTPEHHBIE B MHUKPOCKOII
THIBIKJICTOK, 0003HAYbTE BUIMMBIEC YaCTH KJIETOK.

3. Kakue uyepThl C€XO0JCTBA PACTUTEIBHBIX H. JKUBOTHBIX KJICTOK BBI
HaOmona-mu? B yem npudnHa ux cxoicTBa?

4, Kakue uepThl pa3auyusi pacTUTEIbHBIX M JKMUBOTHBIX KIJIETOK BBI
HaOmoa-1u? B uem npuuuHbl UX pa3audus?

5. 3anoyiHUTE TabJIUILY.

[Ipu3Haku Knerkn

PacturennHbie JKUuBOTHEIE

Kierounas creHka

[Imactunael

KpynHas Bakyonb

HenTpuonu

Cnoco0 nmuraHus

3anacaronuil yrieBos

Cdopmyaupyiite BbIBOA mn0 padore. OTpa3uTe, HACKOJBKO YCHEIIHO Bbl
CIPABWIKCH C Y4€OHBIMU 33/la4aMU IPAKTUYECKOTO 3aHIATHS
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IIpakTHueckoe 3ansiTue Ne 1
Tema: BupycHble u O0akTrepuajbHble 3a0oseBanus. OOuUIMe NMPUHIMIBI
HCII0JIb30BAHMS JIEKAPCTBEHHBIX BewecTB. OCO0EHHOCTH NMPUMEHEHUS
aHTHOMOTUKOB. IlpeacraBiieHHe YCTHBIX COOOIEHMHA C TMpe3eHTAlUeH,
MOATrOTOBJICHHBIX 10 MEPEYHI0 HCTOYHHKOB.
Ieau 3ansaTHsA:

OOpa3oBaTenbHasi: 3HAKOMCTBO C  BHUPYCHbIMM U OakTepHaIbHBIMU
3a00JIeBaHUSIMA M OOUIMMHU TPUHIMUIIAMUA HMCHOJB30BAHMS  JIEKAPCTBEHHBIX
BemecTB. OCOOEHHOCTH TPUMEHEHUSI aHTUOMOTHUKOB.
PasBuBaomasi: pa3BuTHe yMEHUS (GUKCHUPOBATH pe3yJbTaThl MPOJEIaHHON
paboThI, BBIIETSATH TJIABHOE
BocnurarenbHasi: (GOpMUpOBAHHME OCO3HAHMS  IMPAKTUYECKOrO0  3HAYEHUS
npruoOpeTaeMbIX YMEHH JIJIs JajbHenen npodhecCuoHaIbHOU NesATEIbHOCTH
dopmupyeMble pe3yJabTAaThl 00y4YeHMS:
JIMYHOCTHBIE:
— CIIOCOOHOCTh MCIOJIb30BaTh 3HAHUS O COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHE MHUpa B 00pa3oBaTelbHOW U MNPO(ECCHOHAIBHOU NESITEIBHOCTH;
BO3MOXXHOCTH HH(POPMAIIMOHHOW cpeAbl sl 0O0ecreyeHuss MPOJTYKTUBHOIO
caM0o0Opa30BaHUS;
MeTanpeaMeTHbIe:
— yMeHHE OOOCHOBBIBATH MECTO M POJb OHOJOTUYECKUX 3HAHUU B
[IPAKTUYECKOM JEATEJIBHOCTH JIIOACH, Pa3BUTHUM COBPEMEHHBIX TEXHOJIOTHU;
OTpENENITh KUBbIE OOBEKTHI B TMPHUPOJIE; TMPOBOAUTH HAOMIOIEHUS 3a
DKOCHUCTEMAMHU C LEJbI0 WX ONHCAaHUS W BbBIABICHUS €CTECTBEHHBIX W
AHTPOIIOTCHHBIX M3MEHEHHM; HAXOJIUTh U aHAIM3UPOBATh MH(GOPMAIIHIO O KUBBIX
00BEKTaX;
npeaMeTHbIE:
— BJIAJICHUE OCHOBHBIMU METOAAMU HAYYHOTO MTO3HAHUS, UCTIOJIb3YEMBIMU MPH
OMOJIOTMYECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB M DSKOCHCTEM: OIMCAHUEM,
U3MEpEHUEM, TIPOBEJCHUEM HAOJIIOJCHUHN; BBISIBIICHUE M OIEHKA aHTPOIOTE€HHBIX
W3MEHEHUU B IIPUPO/IE;
Hopma Bpemenn: 2 yaca
dopma opranuzanum padboTbl: MUKPOTPYIIIIHI IO 2 YeJoBeKa (MHANBUIYATHHO)
O0opynoBaHme: THCTPYKTUBHASI KAPTOUKA,

CnpaBouHbIii MaTEpPHUAJL:
Bupyc — 3710 HekneroyHas (hopma KU3HU, KOTOpasl pacpoCTpaHsIeT UHPEKIIHIO
Ha KJIETKH JKMBBIX OpPraHW3MOB, BKIIOYas OakTepuu. TepMUH BO3HUK OT
JATHHCKOTO cjioBa VIrus, o0O3HaJaromero «su». I[IpOMCXOKIeHHUE BHUPYCOB
SBJISIETCSI OJTHOM M3 HEPACKPBITHIX TalWH Ouosioruu. Yuciao moJpoOHO M3YyUYEHHBIX
BUPYCOB JOXOIUT OO MATH ThICAY, OJHAKO CUMUTAETCA, YTO HMX PpPEaIbHOE
KOJIMYECTBO MpPEBbIIIaeT MWIIHOH. Bupyc npencrasnser u3 ceds monexkyny JHK
nnu PHK 3anmuniennyro 6e1KoBoi 000J109KON — KaIrlCUI0M, B HEKOTOPBIX CIydasix
— JIUNUIHON o0osioukoil. HecMoTpsi Ha HamMyMe reHeTUYECKOro MaTrepuania, BHE
KUBOW KJIETKA BUPYCHI Pa3MHOXKAThCSl HE MOTYT. IX pa3Mep COCTaBISIET MEHBIIIE
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OJIHOM COTOM YacTH cpelHed OakTepuu, MO3TOMY MX TaK CIIOXKHO HMCCIIEIOBATh.
Hayka, koTopasi 3aHUMAaeTCsi U3y4YEHUEM BUPYCOB, HA3bIBACTCS BUPYCOJIOTUEH.
Muxpockonuueckue napasumsi, KOmopble He UMeIom C8oell KIemKU, HO CHOCOOHbL
8CMpausamvpcsl 8 KIemKU XO35AUHA — PACMeEHUsl, HCUBOMHO20, 4eloseKa U 0adice
oaxmepuu. Pazmnoorcamovcs eupycvt cnocoonbl moavKo eHympu KiemKu XO35AUuHd.
llonaoas myoa, oHu HaAUUHAIOM AKMUBHO BOCNPOU3BOOUMbCS, UCNONbL3YS 8
Kauecmee CmMpOUmMeNbHO20 Mamepuania Kiemky «0oHopa». Bupyc moorcno
pasensioems Mmoabko 8 OYeHb MOWHbLL Mukpockon. K eupycuviv uH@exyuoHHbim
sabonesanusim omuocamess OPBU, OP3, I'PUIIII, kpacuyxa, xopo, hapuneum u
m.0. Omauuue SUpPycHou uH@exyuu om 6AKmMepualbHoUu UH020a MpyoHo Haumu,
NOCKOJIbKY CUMNMOMbL 3a001e6aHUT, 8bI36AHHBIX UMU, ObIBAIOM 0UeHb CXOHNCU.
bakTepnu — 3TO OJHOKJIETOYHbIE OpraHu3Mbl. OHU UMEOT (HOopMy TMaJouex,
[IapUKOB, crirpaineil. HekoTopelie BBl 00pa3yloT CKOTUICHHUS 10 HECKOJIBKY ThICSY
kieTok. Jlnmaa mamoukoBuUAHBIX Oaktepuit coctaBiasger 0,002—0,003  wmm.
[TosTOMy naxke Mpu MOMOIIM MHUKPOCKOINA OTJEIbHbIE OaKTepUU YBUIIETh OYEHB
TpyaHo. OAHAKO HMX JIETKO 3aMETUTh HEBOOPYKCHHBIM TJIa30M, KOTJla OHHU
pa3BUBAIOTCS B OOJIBIIOM KOJMYECTBE U 00pa3zyloT KoJoHMU. B naboparopusix
KOJIOHUM OakTepuil BBIpAIIMBAIOT HA CHEHUABHBIX Cpellax, CoJep Kallux
HEOOXO/IMMbIC MUTATEIbHBIE BEIlleCTBA. B oT/iMuMe OT BUPYCOB, OHM CIOCOOHBI
Pa3MHOXKAThCA Ha Pa3JIMUHBIX UCKYCCTBEHHBIX MUTATEIBHBIX Cpeaax, 4To Urpaet
3HAUYMMYIO POJb TPHU TOCTAaHOBKE AuarHosa. Jlims OakTepuanbHON HMHQEKIUU
XapaKTepHbl TaK HA3bIBAEMbIE «BOPOTa» — IyTh, YE€PE3 KOTOPHIM OHA MOMAJAET B
opranu3M. Kak u B ciyuyae ¢ BUpycamu, 37€Ch TaKK€ MPUCYTCTBYET MHOKECTBO
croco0oB mepenayn MHGEKINU: KOHTAKTHBIN, allMMEHTApHBIN (Yepe3 poT) wiu
BO3JIYIIIHO-KAMENbHbIN, (eKanbHO-OpalibHbId. bakTtepunn MoOryT momnajaTh B
OpraHu3M 4Yepe3 CIU3UCThIE O0O0JIOYKH, C YKYCOM HACEKOMBIX HIIA YKUBOTHBIX.
[ToraB B opranu3M 4yesjaoBeKa, OHM HAUMHAIOT aKTUBHO Pa3MHOXKAThCS, UTO U OyJIeT
CUMTAThCA Ha4aJIoOM OakTepuaibHOW MHGpekuu. KinHnyeckue nposBieHUs] TOTO
HeJlyTa pa3BUBAIOTCS B 3aBUCUMOCTH OT JIOKQJIM3alMH MUKPOOPTaHU3Ma.

IIpu3Haku BUPYCHOM HH(pEKIUN

CylecTByeT OrpOMHOE KOJIMYECTBO BHPYCOB, BBI3BIBAIOIIMX PA3HBIE MATOJIOTHH,
HO HamOoJiee 4YacTO BCTPEUAIOTCS TE€, YTO TMPOBOIUPYIOT pa3BUTHE Tak
HA3bIBAEMBIX MPOCTYAHBIX 3a0oseBaHuil. YueHble HacuuThiBaloT Oosiee 30 000
TaKMX MUKPOOHBIX areHTOB, CPEIH KOTOPhIX HanOoJiee M3BECTEH BUPYC TPHIIIIA.
Uro kacaercs ocTaiabHBIX, TO Bce oHM BbI3bIBatoT OPBU. Eme no oOparenus k
Bpady IOJIE3HO 3HATh, KaK OMNPEACNIUTh, YTO y peOeHKa WU B3POCIOTO0 MMEHHO
OPBU. EcTth Hemano MpU3HAKOB, YKa3bIBAIOIIUX HA BUPYCHOE MPOUCXOKICHUE
BOCITAJICHHUSL:

e KOPOTKHUH MHKYOAIIMOHHBIA MEPUOJI, 10 S THEH;

e JIOMOTA B TeJie Aaxke npu cyodeOpuibHON TeMneparype;
e TOBBIIICHUE TEMIIEPATyphI Bhillie 38 IrpalycoB;

e CHJIbHBIU Xap;
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e BBIPAKECHHBIE CHUMIITOMBI HWHTOKCHKalMM (TOJOBHas 0o0yib, CJIa0OCTh,
COHJIMBOCTB);

e KallleJIb;

e 3aJIOKECHHOCTH HOCA;

¢ CWIbHOE MOKPACHEHHUE CIU3ZUCTHIX (B HEKOTOPBIX CIyYasix);

e BO3MOJKCH XKHUAKUHU CTYJI, PBOTA;

e HHOT/IA CHIITh HA KOXKE;

e JUIMTEIILHOCTH BUPYCHOU HHpeKkuu 10 10 qHei.

KoHneuHo ke, Bce MepeurCIIeHHbIE BhIIIE CUMIITOMBI HE 0053aTeNIbHO MTPOSIBIISIIOTCS
B KaXJOM ClIy4ae, TaK KaK pa3Hble IPYIIbl BUPYCOB BBI3BIBAIOT 3a00JIEBaHUS C
pasHbiMu cuMnTomMamu. OZHM MPOBOLUPYIOT MOBBILIEHHE TeMmIiieparypsl a0 40
rpaaycoB, MHTOKCHKAIIMIO, HO 0€3 HaCMOpKa U Kallis, XOTs [P OCMOTPE U BUJIHA
KpacHoTa ropisa. Jlpyrue BBI3bIBAIOT CHJIbHBIA HAcMOpPK, HO CyO(peOpHIIbHYIO
(37,1-38 rpamycoB) TeMiiepatypy 0e3 BEIpaKEHHOM CJIA0OCTH WIIA TOJIOBHOW 0OJIH.
Kpome Toro, y BupycHOHl uH(DEKIMH MOXET OBITh Kak OCTpoe, TaK u
HEBBIpQKEHHOE Hauajao. MHOToOe 3aBUCHUT M OT «CHEIHaTU3allin» BHpPYyCa: OJHU
BUJIbI BBI3BIBAIOT HACMOPK, JPYTHE — BOCMAJICHHE CTEHOK TJIOTKU M Tak najiee. Ho
XapaKTepHOU O0COOCHHOCTBHIO KaXKJO0TO MOJO00HOT0 3a00JIE€BaHUS SBIISIETCS TO, YTO
OHO nanutcsi He Oonee 10 nHel, U mpumepHo ¢ 4-5 IHA CUMIITOMBI HAUMHAIOT
YMEHbILATHCS.

IIpu3Haku 0aKkTepua bHOIl HHeKIHU

Uto0bl WMMETh MpEeACTaBICHUE, KaK OTJIMYUATh BHUPYCHYIO HWHQEKIMIO OT
OakTepHaJIbHOW, BaXXHO y3HATh OCOOCHHOCTH TMaToreHe3a O0OMX THIIOB
3a0oneBaHui. J{s 6akTepHaIbHOM XapaKTEPHBI CIETYIOIINE CUMITOMBI:

¢ WHKYOAIIMOHHBIN TIEpUOa OT 2 110 12 nHeii;

« 0OJb TOKATM30BaHA TOJBKO B MECTE MOPAKCHUS;

o cyO(debpunbHas Temmnepatypa (Imoka BoCHajieHue He CUIILHO Pa3BUTO);

¢ CHJIBHOE TIOKPACHEHHUE CIU3UCTHIX (TOJBKO MPH TSAKEIIOM BOCIIATICHHN );

« o0Opa3zoBaHuE THOMHBIX a0CIIECCOB;

o THOWHBIC BBIJCIICHHUSI,

e HaJIET B TOpJIC OEJIO-KEIITOTO I[BETA;

e HHTOKCHKAIUS (BAJIOCTH, YCTAIOCTh, TOJIOBHAS O0JIb);

o armarus;

e CHIDKCHHUE WJIH MOJTHOE OTCYTCTBHE aNIETHUTA,

e 000CTpEHHE MUTPECHU;

o Oouse3nb mutcs 6omnee 10-12 nHei.

I[Tomumo 9TOI0 KOMILJIEKCA CHUMIITOMOB, xapaKTepHoﬁ 0COOCHHOCTBIO

6aKTCpI/IaJII>HBIX I/IH(l)eKIII/If/’I ABIIACTCA TO, YTO OHM HC IMPOXOAAT CaMHU II0 CC6C, )41
0e3 JIeYeHMST CUMIITOMATHKA TOJIBKO ycyry6JI;IeTc;1.
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To ectb, ecnmu OPBU moxeT npoiitu 6€3 crnenuduueckoro jJe4eHus, J0CTaTOYHO
MPUACPKUBATECS ~ MPABUIBLHOTO  PEXKMMA, TPUHUMATh  OOMICYKPEIUISIONINE
CpencTBa, BUTAMHHBI, TO OaKTepHUabHOE BOCIaJieHHe OyAeT MPOrpeccupoBaTh, 10
TEX TOp, MOKa HE HAYHETCS MPUEM aHTUOMOTHUKOB. DTO TJIABHOE OTIWYHUE, €CIU
TOBOPHUTH O MPOCTYIHBIX 3a00ICBAHUAX.

AHTUBUOTHUKHN — xuMuOTepaneBTUYECKHE  BeIIEeCTBa, 0OOpa3yembie
MUKpPOOpPraHU3MaMH WJIU MOJTy4aeMble U3 TKaHEW pacCTeHU U KUBOTHBIX, a TaK¥kKe
WX CHUHTETHYECKHE AaHAJIOTM U TPOU3BOJHBIC, OOJaJAIONINE CIIOCOOHOCTHIO
n30UpaTeNbHO  MOJABJISATH B OpraHu3Me  OOJIbHOTO  YKHU3HECTIOCOOHOCTH
BO3OyauTener 3aboneBaHuil (OakTepuu, TPUOKU, BUPYCHI, MPOCTEUIIUE) WIU
3aJIep>KUBATh PA3BUTHE 3JI0KAYECTBEHHBIX HOBOOOPA30BAHMIA.
[Tomasnsitomiee OONBIIMHCTBO aHTUOMOTUKOB, UMEIOIIMX MPAKTHUYECKOE 3HAYCHUE,
MOJIYYarOT B MMPOMBINUICHHOM MaciiTabe myTeM OMOCHHTE3a UX aKTHHOMHUIIETAMH,
HUBIIMMHA TpuOKaMu (MEHUUMIUIBI, 1e(aToCHOpuyMbl U JIp.) WM HEKOTOPBIMU
oaktepusmu. Omnmcano Oonee 2000 antubmotukoB, y 200 u3 HUX U3yYeH
MEXaHU3M JICUCTBUS, MPUMEHEHUE B MEAUIIMHE HAIUIM OKOJO 50 aHTMOMOTHUKOB,
oTBeHarOmMX KputrepusiMm 3GPEKTUBHOCTH U OE3BPENHOCTU. AHTHUOMOTHKHU
MPUMEHSIOT TaKXe B BETCPUHAPWHU, IS CTHEMYJSIIAA POCTa  CEIbCKO-
X035 CTBEHHBIX KUBOTHBIX U ITHII, B TTUIIEBON MPOMBIIUICHHOCTH. AHTHONOTUKA
NpUHAAIEKAT K CaMbIM  DPa3JIMYHBIM  KJAcCaM XUMHUYECKUX COEIMHECHUN
(amuHOCaxapa, aHTPAXUHOHBI, OCH30XUHOHBI, TIIMKO3U/IbI, TAKTOHBI, MaKpOIUIbI,
dbeHa3uHbl, TUNEPA3UHbI, MUPUAWHBI, XWHOHBI, TEPICHOUIbI, TETPAIMKINHBI,
TpuasuHbl W Jp.). Haumbonee MmMPOKO NpPUMEHSIOTCA  OeTa-JTaKTaMUIbI
(ITerumuIUHBL u 11e(hanoCIOpUHBI), Makponusl (3pUTPOMHUIIVH,
OJICAHJOMUIIMHU  JIp.), aHCAMaKpoJuibl (pu(aMUIIMHBI), aAMUHOTJIUKO3UIbI
(CTpenTOMUIIMH, KaHAMUIIMH, TEHTaMUIIMH, TOOpaMUIIMH, CHU30MHULUH U [Ip.),
TETPAIUKINHBI, TOJUNENTHABl (OaruTparuH, MOJAMHUKCUHBI M Jp.), TOJHUCHBI
(auctatud, amdorepuiud B u gp.), crepouasl (dy3uauH), aHTPALUKIMHBI
(mayHOpyOMIIMH U Ip.).

Knaccudpukaumna aHTMOMOTUKOB U MX NnpUMeEHeHue
[To HampaBIeHHOCTH (CTIEKTPY) ACUCTBUS PA3INYAIOT CICAYIONINE AaHTUONOTUKY:

1) akTMBHBIC B OTHOIICHHH TI'PAMITOJOKUTEIBHBIX MHUKPOOPTaHHU3MOB,

OCOOCHHO  CTa(DUIIOKOKKOB:  OCH3WINEHULWUINH,  IOJYCHHTETHUECKUE

[Nenntmmnuab! 1 nedanocnopunbl, Makpoauabl, Gy3uanuH, TMHKOMHIINH,

2) HIMPOKOTO CIeKTpa JENCTBUS (aKTUBHBIE B OTHOIIEHUU

IPaMITOJIOKUATEITBLHBIX u IpPaMOTPHIIATEIIbHBIX MUKPOOPTAaHU3MOB):

TEeTPALUKINHBI, XJopaM(pEHUKOJ  (JIEBOMUIICTHH), AaMUHOTJIUKO3UIBI

nosiycuHTeTnueckue [leHnuuminasl 1 nedanocrnopuHsbI;

3) IpOTHBOTYOCPKYJIE3HbIC ~ AHTUOMOTHUKU:  CTPENTOMHUIIMH, KaHAMHIIMH,

OnoMuIH((PIOPUMHUIINH), IIUKIIOCEPUH U JIP.;

4) TpOTHUBOTPUOKOBBIC AHTUOMOTHKH: HHCTAaTHH, JICBOPHH,

amdoTrepuH b,rpuzeodynbBuH u ap.;
5) aKkTMBHbIC B OTHOIICHWH MPOCTCHUINMX: (QyMaruuivH,
TPUXOMHUIIMH,TAPOMOMUIIUH (MOHOMUIIVH);
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6) MNPOTHBOOMYXOJCBbIE AHTHOMOTHKH: AKTHHOMHUIIMHBI, TPYyIIIa
aypeOJIOBOMKHCIIOTHI, aHTPALUKIUHBI.
XoTa nid psAjla aHTUOMOTHKOB B DKCHEPUMEHTE ObLla J0Ka3aHa BO3MOKHOCTH
MPOTUBOBUPYCHOTO  JCHUCTBUS  (AUCTAMUIIMH  AHTUOMOTUK, TMPOU3BOJHBIC
pubaMuIIHA U JIp.), OHA HE HAIUIM MTOKA MIPUMEHEHUS JIJIS JICYCHUs 3a00JIeBaHUN
BUPYCHOM STHOJIOTUH.
AHTUMUKPOOHBIE  aHTUOMOTUKM  MPUMEHSAIOTCS B  JKUBOTHOBOJICTBE U
NITUIIEBOJICTBE KaK CTUMYJISITOPBI pOCTa, a TAKXKE B MHUILEBON MPOMBIIUICHHOCTH
IpY  KOHCEPBUPOBAHUM TMPOAYKTOB. OJHAKO MPUMEHEHUE [JIs OSTOW IEIu
QHTUOMOTUKOB, IIHPOKO MCIOJB3YEMbIX B MEAHUIIMHE, MOXKET TPUBECTU K
CEPBbE3HBIM TOCIIEJICTBUAM, IPEXKIAE BCETO PACHPOCTPAHECHHMIO BO3OYIUTENCH C
MHO>KECTBEHHON  YCTOMYMBOCTBIO K  AHTUOMOTHKAM  BHEXPOMOCOMHOM
(TUTa3MMTHON) TIPUPOIBI, KOTOPBIE MOTYT SIBIASATHCS MPUUMHON TSKEIbIX OoJie3HEeH
YyeJIoBeKa, a TAKXKe ajuIepru3alyy 3a CYeT OCTATOYHBIX KOJMYECTB aHTUOMOTHKA B
MUIIEBBIX MPOAYKTaX. 3aKOHOJATEIbCTBOM psiia CTpaH 3alpeuieHo  WiIH
OTPAHUYEHO TMPUMEHEHUE aHTUOUOTHUKOB, UCIIOIB3YEMbIX B MEIUIIMHE, B
YKUBOTHOBO/JICTBE U MUIIIEBON MPOMBIILICHHOCTH.
Bpi00op aHTHUOMOTHUKOB OCYIIECTBISIETCSI HA OCHOBE KOMIUIEKCA KIMHUYECKUX, U
7a00paTopHbIX TeCcTOB. [Ipu OIM3KOM aHTHOAKTEPUATIBHOM CIIEKTPE Ha3HAYaeTCA
HauMeHee TOKCUYHbIA aHTUOMOTHUK, PEKE BBI3bIBAIONININ MOOOYHBIC peakiuu. [{o3a
aHTUOMOTUKOB, IyTh M YacTOTa €ro BBEJCHHUS OMNPEICISAIOTCS Ha OCHOBE
conoctaBiienns MII K (MuHMManpHas MOAABISIONIAS POCT MHUKPOOPraHH3Ma
KOHIICHTpAIUsl aHTHOMOTHKA) JIJIS BBIJICICHHOTO BO30YAUTENS W KOHIIEHTPAIIUH,
JIOCTUTaeMOM B OpraHU3Me MPH ONTUMAJIBHBIX J103aX U MyTSAX BBEJCHMUSI.
OO0s3aTeIbHBIM  YCIIOBUEM JIJISI OTHOTPOITHONM aHTHOMOTHUKOTEPAIIUM  SIBIISCTCS
OakTeproJoruyeckass JAUArHOCTHKA 3a00J€BaHMS, BBIJICIICHHE BO30OYIUTENS U
OMpeJIeSICHUE €r0 YYBCTBUTEIIBHOCTH K aHTUOMOTHKAM.
Xoa padoThI:

1.  CdopmynupyiiTe 1 3alUIIUTE BHIBOJ O CXOACTBAX M Pa3IMYUSAX B CTPOCHUU
BHUpYyca 1 OaKTEpUHU.
2. IloAroToBUTH YCTHOE COOOIEHHE C Tpe3eHTauuMeld MO MpU3HAKaM

BUPYCHOU MOaKTepUabHOW MH(DEKIUU UCTIOIBb3YSI SJIEKTPOHHBIA HOCUTENb.

Tema 1.3 CTpyKTYpHO-PyHKIMOHAJIBHBIE (AKTOPBI HACJIEACTBEHHOCTH
1. Bonipocsl 1J1s1 ppoOHTANBLHOTO Onpoca

. Kak no-apyromy HazeiBatorcs matpuunbie PHK?
. CKOJIbKO BUJI0OB HYKJIEMHOBBIX KHUCIIOT?

. Kakue paznuuusa mexay JJHK u PHK?

. Kakoi1 Hykiieotu cooTBeTCTBYET A?

. Kakoit nykiieoru coorBeTcTByeT ['?

. Kakoit nykiieotug coorBercTByeT T?

. Kakoit nykiieorug coorBercTByeT L1?

. HazoBure pynknuro JITHK?

2.CocraBJjieHue riaoccapus

01N LNk~ WIN
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3.PemieHue 3aJa4 Ha oOnpeAejieHHe IOCJEA0BATEJbHOCTH HYKJICOTH/IOB,
AMMHOKHCJIOT B HOPMe W B CJy4Yae H3MEHEHHS IOCJeI0BATEJIbHOCTH
HykJgeoruaos JIHK

Tema 1.4 O0OMeH BelecTB U NpeBpalleHNe JHEPTUH B KJIETKe

1. Bonipocsl AJi1 GpOHTAJIBLHOIO ONIPOCa

1. CnocoOHOCTh JKHUBBIX OpPraHU3MOB, HE HWMEIOIIUX HEPBHOH CHUCTEMBI,

pearupoBaTh Ha W3MEHEHHUS OKpY’Karolen cpeabl Ha3bIBaeTC?
2. U3 KaKnx MIPOIIECCOB CKJIQJIbIBACTCS MeTadou3m?
3. AccuMUIAIUSI— 3TO?

4. KakuM TEepMHUHOM Ha3bIBa€TCsI CIIOCOOHOCTh OPraHu3MoB (OPMHUPOBATH
KOHKDETHBIE OTBETHBIE pEAKIMM Ha BHEIIHHME W BHYTpPEHHHE (DaKTOpbI?
pa3ApaKUMOCTh
2.3amo/iHeHHe CPABHUTEJIbHON TA0JMUIIBI XAapaKTEPUCTHK THIIOB 0O0OMeHA
BelIeCTB
Tema 1.5 ZKusHeHHbI HUKJ KjIeTKUH. MuT03. Meiio3
1. Boripocsl Aj1s1 ppoHTANBLHOIO ONIpoca
1. Kakue n3aMeHeHus B KJIETKE MPEIIIESCTBYIOT ACICHUIO?
2. Oxapakrepusyite (a3pl MHUTO3a M KPAaTKO PACCKaKUTE, KaK IMPOUCXOIUT
ATOT MpOLIeCC.
3. B dem 3akirouaercs OMOIOTUYECKOE 3HAUYEHNE MUTO3a?
4. Yem meiio3 OTIIMYAETCS OT MUTO3a?
5. B dewm 3akirouaercs OMOJIOTMYECKOE 3HAUCHUE Meiio3a?
2.Tect
1. K B3auMoeiicTBUSIM aJUIEIbHBIX T€HOB HE OTHOCHT:
1) snucTas, moJMMepuIo, MOAUGUIIUPYIOIIee 1eHCTBUE T€HOB
2) Koonepaluio, MHO)KECTBEHHBIN aJlIeIn3M
3) CBEepXJIOMUHUPOBAHUE, KOMITJIEMEHTAPHOCTh
4) KOJOMUHUPOBAHUE, TPOMEKYTOUHOE TOMUHUPOBAHUE
2. TlposiBieHne y TETEPO3UTOT IMPU3HAKOB, JETCPMUHUPYEMBIX ABYMs
aJensiMy HaOJII0aeTcCs Mpu:
1) cBepX1IOMUHUPOBAHUU
2) smucrase
3) KOIOMUHUPOBAHUU
4) onumepuu
3. HacnenoBanue 4eTBepTOi TPYNIIBI KPOBU OTHOCST K THITY B3aUMOICHCTBUS:
1) KomoMUHHpPOBaHUE
2) CBEpPXIOMUHUPOBAHUE
3) moyIHO€ JOMUHHPOBAHUE
4) npomMeKyTOUHOE JOMHUHUPOBAHUE
4. HacnenoBaHue MIMHIIMIIJIOBOM OKPACKH Y KPOJIMKOB KOHTPOJIUPYETCS TpEeMs
amnensimu: A,a u ah. Kaxknas ocoOb ABIsSIETCSI HOCUTENEM TOJIBKO ABYX M3
HUX. DTO IPUMEP:
1) KOMILJIEMEHTapHOCTH
2) Koorepauu
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3) MHOKECTBEHHOTO aJlJIeIN3Ma
4) nonumepun
5. IlosiBieHHEe HOBOOOpA30BaHUM MPU  COBMECTHOM  JIEWCTBHHM  JABYX
JIOMUHAHTHBIX HEaJUIETbHBIX TEHOB, KOIJa B TOMO3UIOTHOM WU B
TeTepO3UTOTHOM COCTOSIHUM pPa3BMBAETCS HOBBIM TpU3HAK, HAOIIOIaeTCs
pu:
1) KOMIIIEMEHTapHOCTH
2) KooTeparu
3) MOJIHOM JOMUHUPOBAHUU
4) nercTBUM Ir€HOB-MOJIU(PUKATOPOB
6. Ecnu onvH TOMUHAHTHBIN T€H MOJABISET ACHCTBUE IPYTroro JOMUHAHTHOTO
r€Ha, TO - 3TO MPUMED:
1) perieccuBHOTO ANUCTA3a
2) oMMepHUn
3) TOMHUHAHTHOTO 3MUCTa3a
4) MHOKECTBEHHOTO ajljiesiu3Ma

Howmep Bompoca [IpaBUIBHBIN OTBET

O || B~ ]lWIDN]|EF
WIN|W|PF, ]| W

Konrpoabnas padora Nel MosieKky/asipHbIi YPOBEHb OPraHU3ALUH KUBOT'0

1 BapuanT
Yactb A (3agaHusl ¢ OJTHUM NPABHUJIBHBIM OTBETOM)
1) Bce depMeHThI sSBASIOTCS

a) yriieBojiaMu 0) nunuaamMu B) aMUHOKHCJIOTAMHU
r) Oenkamu

2) CtpoutenbHas (yHKIHS YTIIEBOIOB COCTOUT B TOM, YTO OHHU:

a) 00pa3yloT IEUIIOI03HYI0 KICTOUHYIO CTCHKY Y pacTCHUU B)
SIBJITFOTCSI OMOTIOTMMEPAMH

0) criocOoOHBI PacTBOPATHCS B BOC ') CIOyXaT 3alacHbIM

BEIIECTBOM KMBOTHOU KIIETKH

3) OcHoBHast (PYHKITHS )KHUPOB B KJIETKE:

a) TPAHCIOPT BEILIECTB B) BXOJIIT B COCTaB
OMoJIOrMYecKuX MeMOpaH
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0) YCKOpEeHHE XUMHUUYECKUX PEaKIIUM ') JIBUTaTeIbHAas

byHKIUSA
4) OcHOoBHOM (DYHKITHEH YTIIEBOJOB B CPAaBHCHHUH C OCIIKAMH SIBIISICTCS:
a) CTpOHUTENIbHAS 0) 3amuTHAas B) KaTaJUTHYeCKas

) BHEpreTuyecKas
5) Kakoii yrieBoj BXOJIUT B cocTaB HyKJIeoTu10B PHK?

a) pubo3a 0) rroko3a B) ypaImiI r)
JIe30KCHpr003a

6) K monmumepam oTHOCSTCS:

a) Kpaxmai, OeJoK, LeJITIJI03a B) IIEJUTIONO34,
caxaposa, Kpaxma

0) OeJIoK, TIIMKOTEH, KHUP I') IJII0K034,

aMUHOKHUCJIOTA, HYKJIEOTH/I.
7) Kakyro G yHKIIUIO BBIMOJHSIOT PUOOCOMBI ?

a) poTocuHTE3 0) cuHTE3 OEIKOB B) CUHTE3 KUPOB r)
cunre3 ATO
8) I'enetnueckas nHpopmanys OAKTEPUATIBHON KIETKH COAEPIKUTCS B :
a) Oenke 0) muTOIIa3Me B) HYKJICOTHU/IC r)sape

9). XsopomiacTsl €CTh B KJIETKaX:
a) KopHs ay0a ©0) meyeHu opjia  B) IUIOAOBOTO Tejia TPYTOBUKA  T) JIUCTA
CaJl0BOU 3€MIISTHUKU
10). 3penbie SpUTPOIUTHI YETOBEKA YXUBYT OTPAaHUYCHHBIA CPOK B CBSI3U C

OTCYTCTBUEM :
a )MUTOXOHJAPUHN 0) IUTOILTa3MBbI B) s1pa;
r) pubocom
11). Kakue opraneibl IUTOTUIA3Mbl UMEIOT IByXMEMOpaHHOE CTpOCHHE?
a) OIIC 0) MUTOXOHJIPUHU B) puOOCOMBI ') KOMILJIEKC
I'onbmxu
12) I'naBHBIE OTIUYHUS KIETOK TPOKAPUOT OT SYKAPUOT:
a) HallM4yHue sIEpHON 000JIOUKHU 0) oTcyTCTBUE SEpPHOW OOONOYKH,  B)
HaJIM4yue SApHIIIKa T) Crocoo IMATAHUS
13) YrneBoas! npu GOTOCUHTE3€ CUHTE3UPYIOTCS U3:
a) O2 u H20; 6) CO2 H2; B) CO2 u H20; r) CO2 u H2CO3.
14). Pa3pyiienne npupoIHOi CTPYKTYpbI O€Jika Ha3bIBAETCS:
a) peHarypauue; 0) pemaparnuei; B) JIET€HEpAIUEl; r)
JICHATYPALECH.
15). Uckntounte TUIIHEE MOHSATHE:
a) pajguKa, 0) aMHUHOTPYIINA; B)KapOOKCUJIbHAS TPyMMa; T)
TJIF0KO3a
Yacrs B

1.3aganue ¢ BBIOOPOM HECKOJBKHUX MPaBUIBHBIX OTBETOB

B cocrtaB monekynbsl JIHK Bxoaut

A) dochopnas kucnora b) amenun  B) puboza I') nmesoxcupuboza [)
ypauus E) katvoH xenes3a
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2. YCTaHOBUTE COOTBETCTBHE MEXY (DYHKIIMEH COCTMHEHUS U OMOTIOIMMEPOM,
JIJIE KOTOPOTO OHa XapakTepHa. B HIbKenmpuBEASCHHOM TaOIHUIlE MO KaKIbIM
HOMEPOM, OMPEACISIONUM IIO3UIMHA IIEPBOr0 CTOJIOIA, 3alUIINTe OYKBY,
COOTBETCTBYIOIIIECH MO3UIIUKA BTOPOTO CTOJIOIIA.

OYHKIMA BUOITOJIMMEP
1) oO6pazoBaHmE KIECTOYHBIX CTEHOK A) nonucaxapus
2) TpaHCHOPTUPOBKA AMUHOKHCIIOT b) HyknenHoBas KHCIIOTa

3) XpaHeHHEe HACJIEeICTBEHHOW WH(pOpMaIun
4) cyXUT 3alIaCHBIM TTUTATEILHBIM BEIIECTBOM
5) obecnieunBaeT KJIETKY dHEPTrUei

Yacts C
1. B gem nposBisieTcs cX0ACTBO XJIOPOILIACTOB M MUTOXOHIPHUI?

2 BapuaHT
Yacrtp A (3agaHu ¢ OJHUM NPABUJIbHBIM OTBETOM)
1) MoHOoMepoM OeJKa SBIIIETCS:

a) TI0K03a, 0) *KHUpHAs KUCIIOTa B) aMHHOKHCJIOTA ') HyKJICOTHI.

2) BaxkHy1o poJib B *KU3HU KJIETKU UTPAIOT JIMIHUIbI, TaK KaK OHU:

a) ABJISIIOTCS (pepMeHTaMU B) CJIy>KaT UCTOYHUKOM
SHEPIrUun

0) MoAIePKUBAIOT MOCTOSTHHYIO CPENly B KIIETKE I') paCTBOPSIFOTCS B BOJIE.

3) Kakue napsl HyKJI€0THI0B 00pa3yIoT BOJOPOAHBIE CBsI3U B Mosiekyie JIHK?

a) aJICHUH U TUMUH B) T'yaHUH U TUMUH

0) aJeHuH U IIUTO3UH T') aJICHUH U ypalui

4) 3amuTHas GyHKIUS OCIKOB MPOSBIISIETCS B TOM, YTO OHU:

a) MOJBEPTaIOTCs Pa3PyLICHUIO B) CJIy’>KaT aHTUTEIaMU

0) y4acTBYIOT B IOCTPOEHUU KJIIETKU I') TPAHCIIOPTUPYIOT T'a3bl

5) Kakoe 3amacHoe NMUTATENbHOE BELIECTBO, CIYKUT DHEPreTHUECKUM PE3EPBOM
KJICTKH?

a) Kpaxmai 0) aMMHOKHUCIIOTA B) HYKJIEMHOBAsl KUCJIOTa r)

noJrcaxapui - XUTHH
6) K MmoHOMEpaM oTHOCSTCS:

a) Kpaxmal, OeJoK, IeJUTI0I03a B) LIEJUIIOJI032, Caxapo3a,
Kpaxma
0) OeIoK, ITMKOTCH, KU ') TJIFOKO3a,

AMUHOKHUCIIOTA, HYKJICOTH/T
7)Kakoe cTpoeHre UMEIOT MUTOXOHAPUH?
a) OJHOMEMOpaHHOE 0) TByXMeMOpaHHOE B) HEMEMOpaHHOE
8). OCHOBHOE OTJIMYME NPOKAPHUOT OT DYKAPHOT CBSA3aHO C OTCYTCTBHEM Y
POKAPHOT:
a)pudbocom 0) JIHK B) KJIETOYHOT'O CTPOCHUS r)
HACTOSIIETO SApa
9). Kakue opranesibl IIUTOIIIa3MbI UIMEIOT ABYXMEMOpPaHHOE CTpOeHHUE?
a) OIIC 0)macTuabl B)pHUOOCOMBI ') KOMILIEKC ['0IbKu
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10) V¥V kakux KIETOK MOBEpPX HAPYKHOM KJIETOYHOM MeMOpaHbl HAXOIUTCS
LEJUTI0JI03HAas CTEHKA?

a) pacTuTenbHas, 0) KUBOTHAs

11).3amacHbIM yriaeBoAOM B KJIETKaX I€YEHU YEJIOBEKA SIBISETCS:

a) eJUII003a;  0) KpaxMmal; B) IJIIOK034; T') TJINKOT'€H.

12). HensMeHsieMbIMU 4aCTIMHU aMUHOKHCIIOT SIBJISIIOTCSI:

a) aMUHOTPYIITIa U KapOOKCUIIbHAS TPYIIIIa; 0) TOJIbKO paJiuKal;

B) TOJIbKO KapOOKCHJIbHAsI TPYIINA; ') paaukail u

KapOOKCHUIIbHAS TPYIIa
13). CkoapKO aMUHOKHUCIIOT 00pa3yeT Bce MHOrooOpa3ue OeJIKOB:

a) 170; 0) 26; B) 20; r)10.

14). Kakyto cTpyKTypy UMEET MOJIEKyJia TeMOTrJI001Ha:

a) IEPBUYHYIO; 0) BTOpUYHYIO; B) TPETUYHYIO; I') YeTBEPTUUHYIO.
15). Monomepamu JIHK u PHK sBastorcs:

a) a30TUCThIE OCHOBAHMS; 0) nezokcupubo3a u pudbo3a; B)
a30TUCThIC OCHOBaHUS U (ochaTHbIC TPYIIIHI; ') HyKJICOTH/IBI.

Yacrs B

1.3amanue ¢ BLIOOPOM HECKOJBKUX MPABUIBHBIX OTBETOB.

B cocrtas monekynel PHK Bxoaut

A )pubo3a b) ryanun B) katuon marnusi [') ne3oxcupu6o3a ) aMuHOKHKCTIOTA
E) docdopnas kucnora

2. YCTaHOBUTE COOTBETCTBUE MEXKIY (PYHKIMEH COCAMHEHHUS U OHOMOIMMEPOM,
JUISL KOTOPOTO OHA XapakTepHa. B HmKenpuBeACHHOW TaONMIlE TMOJ KaxIbIM
HOMEPOM, OINPEACISIONINM TIO3UIMKA TEPBOr0 CTOJNOIA, 3amuIiIuTe OYKBY,
COOTBETCTBYIOIIIEH MMO3UIIMKA BTOPOTO CTOJOIIA.

OYHKLUA BUOITIOJINMEP

1) XpaHeHue HacleCTBEHHON UH(pOpMaluu A)
0enox

2) oOpa3oBaHHE HOBBIX MOJIEKYJ IyTEM CaMOYIBOCHHS b)
JIHK

3) YCKOpEHHE XUMHUYECKUX PEaKIINU
4) sBsieTcst 00sA3aTeIbHBIM KOMIIOHEHTOM MEMOPaHbI KJIETKU
5) 00e3BpeKMBaHUE AHTUTCHOB

Yacts C
1) TloueMy GakTepuu OTHOCAT K MPOKapuoTam?

Pasznen 2. CtpoeHue u pyHKIIMU OPraHu3Ma
Tema 2.1 CTtpoeHue opranuszma
Pa3paboTka MEeHTAJBLHOI KapThI
@opMyJMpPOBKA  3aJlaHMsI:  COCTAaBbTE  MEHTAJBHBIE  KapThl  TIO
KIacCUpUKallMd TKaHEW, OpraHOB M CHCTEM OpraHoB. B kapre oTpasute
OCOOCHHOCTH CTpOeHUsI, PyHKIIMI 00BeKTOB. Bl MOXeTe 00beAMHATH OOBEKTHI 110
BBITIOTHSAEMON (DYHKITUU HIIM TIO CUCTEME OPTaHOB.
[Tpu BBIMOSHEHUH CTYACHTHI PACHpPEIEISIFOTCS Ha Majble Tpymmbl (mo 2-3
YeJIOBEKA).
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[Ipu pazpaboTke peKOMEHIYyEeM UCITOIb30BaTh HHCTPYMEHTHI:
https://www.mindmeister.com

https://app.mindmup.com

WK APpYTroro HHCTpyMCHTA JJIs1 CO31aHHUA MCHTAJIbHBIX KapT.

[IpuMep yacT MEHTAIBHOW KapThI:

CepaeYHO-COCYAMCTaRA CMCTEMA

NUWEBog,

HenyaOuHO-KULIEYHBIA TPAKT

KHLWEYHWK

Kpurepnn oieHMBaHNSI MEHTAJIBHOM KAPTHI:
«5» - 8-9 6a10B; «4» - 7 6a/10B; «3» - 5 0a/LJ10B

ABEH3AUSTUNEPCTHAER KMWKE

3 das1a 2 das1a 1 6ana

Conep:xanue | Uupopmanus Nudopmarnus Nudopmarnus

IpEeACTaBJICHA B MPEACTABIICHA, HO | IPEACTaBJICHA

MIOJIHOM 00beMe UMEIOTCS YaCTUYHO

HETOYHOCTH
I'pagpuueckoe | MHorocrynenuaras | Muoroctynenyaras | [Ipocroi
opopmiieHue KapTa ¢ KapTa «IMAYYOK»
KapThbl n00aBlieHUEM

KapTUHOK, 3HAKOB.

Hcnons3oBanue

pa3HBIX IBETOB Ha

ONPEIEIEHHBIX

BETBSIX.

Jlekcuko- Kapra ne Kapra He Kapra conepxur
rpaMMaTH4YecKoe | COJIECPKUT OLIUOOK | COACPKUT IPyObIX | TaK MHOTO IpyObIX
opopmjieHHe | U ONeYaToOK rpaMMaTHYECKUX rpaMMaTUYECKUX

OIK1OOK WK OImKOO0K U
OII€YaTOK, KOTOPBIE | OTIEYATOK, YTO €€
OBl OTBJIEKAIU coaepKaHue
BHUMAaHUE TPYJIHO
qUTaTeNs OT BOCITPUHUMAETCS
COJIEp KaHMs

CrtpoeHue opranusma

Tema 2.2 ®opmbl pa3MHOXKEHUS OPTaHU3MOB

1.Bonpocs! AJist GpPOHTAIBLHOIO ONpoOca:

1.ITepeuncnure

OCHOBHBIC

ITIO3BOHOYHBIX JKXMBOTHBIX.

CTaauy OHTOIcHE3a Ha IIPUMCPE PpPa3BUTHUA
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https://www.mindmeister.com/
https://app.mindmup.com/

2. OxapakTepu3yiTe CTaaud NOCTIMOPUOHAIBHOIO PAa3BUTUSA Ha MPUMEPE
YeJIoBeKa.

3. HazoBuTe nprymHbBI HAPYLIEHUN B Pa3BUTUN OPTaHU3MOB.

4. IlpuBenuTe qOKa3aTebCTBA  IBOJIIOIMOHHOTO PA3BUTHS KMBOTHOTO MHpA.
2.3anoHenne Ta0JMUIbI ¢ KPATKOM XapaKTEePHUCTUKOW W nmpuMepaMu (popm
Pa3MHOKEHUs] OPraHNU3MOB

Tema 2.3. OHTOreHe3 pacTeHUi, )KUBOTHBIX H YeJI0BEKAa
1.Bonpocs! AJ1s1 PPOHTAIBHOIO ONIPOCa:

1. Omnpenenure ¢GopMbl Pa3MHOKEHHUS CIEAYIOLIUX OPTraHU3MOB: JISATYLIKH,
PBIOBI, KypHUILIbI, COOAKH, JOKIEBOTO YEPBS.

2. Kakue BHYTPHUKICTOYHBIC IIPOLUCCCHI ITPOUCXOIAT IIPH MHUTO3¢?

3. Beigenute 4epThl CXOACTBA U MPU3HAKU PA3IUUUA MEXKAY MHUTO30M U
MENO30M.

2. Pazpa0orka JIeHTbl BPEMEHH € XAPAKTePUCTHMKOHN 3TAlOB OHTOIEHe3a
OTAEJbHOM I'PYNIOH )KMBOTHBIX U Y€JI0BEKA 110 MUKPOIpynmam

@opMyJIHPOBKA 32JaHUA: CO3/IANTE JIEHTY BPEMEHH, OTPAXKAIOLLYIO 3TAIIBI
OHTOTE€HE3a OTACJIBHOM TPYNNbl JKUBOTHBIX WM YEJIOBEKA C KpPATKOU
xapakTepucTukod. Has3Banusi craguii  JOJDKHBI  OBITh  PACIlONIOKEHBI B
XPOHOJIOTUYECKOM  MOPSIAKE, OCHAIIEHbl KPaTKUM OINMCAaHUEM OCHOBHBIX
W3MEHEHUH, MPUJIOKEHBI PUCYHKH. 3a/IaHKUE BBITOIHACTCS B Majbix rpynnax (3-4
YeJI0BeKa)

y4eOHUKH, CIIOBApHU.

IIpuMepHbBIi NepeYeHb TEPMUHOB: AJIbTEPHATUBHbBIC IPU3HAKH
AJlNIeNIbHbIE TEHBI

HeajutenbHbie reHbl

JIOMUHAHTHBIN TTPU3HAK

PeneccuBHbIN pu3HaK

['OMO3UTOTHBIN OPraHU3M

38



['eTepO3uroTHBI OPraHu3M
I'enoTun

denoTUn

JurubpuaHOe CKpeIMBaHue
Yucrasa nuHus

['ubpun

HacnencTBeHHOCTD
N3MeHuYnBOCTH

Tema 2.4. 3akOHOMEPHOCTH HACIEAOBAHUS

1.Bonpocs! AJist pPOHTAIBHOIO ONPOCA:

1.Ilepeuncnure BUABI U3MEHYUBOCTH M OMMUIIUTE UX OMOJOTUYECKYIO POJIb B
ABOJIIOLIAN KUBOT'O MUPA.

2. Kak cBsi3aHbI reHEeTUKA U MeTUIIHA?

3. HazoBute HacnencTBeHHbIe OOJE3HM YEJIOBEKAa, UX MPUUYUHBI U CHOCOOBI
PO HITAKTUKY.

4. IlprBenuTe 1OKA3aTENbCTBA  3BOJIFOLMOHHOIO PAa3BUTHS )KMBOTHOI'O MHpA.
2.Pa3paboTka riioccapus

3.Pemienne 3aga4d Ha OIIpCACICHUC BCPOATHOCTH BO3HHMKHOBCHU
HaCJICACTBCHHBIX IMPU3HAKOB IIPH MOHO-, IU-, HOJ'II/IFI/I6pI/II[HOM N aHAJIM3UPYIOIICM
CKpCIIMBAaHNH, COCTABJICHUC I'CHOTUIINYCCKHUX CXEM CKPCIIUBAHUA

Tema 2.5 CuenneHHoe HacIeJ0BaHUE MPU3HAKOB

1.Bonpocsl AJis1 GPOHTAIBHOIO ONPOCA:

I.Hepe‘-H/ICJ'II/ITe BHUABI NBMCHYHUBOCTHU W OIIMIIHUTC HUX 6I/IOJ'IOFI/I‘-IGCI(YIO pPOJb B
9BOJIOOUHA JKUBOI'0O MHUPaA.
2. Kak cBsi3aHbBI T€HETHKA U MeI[I/II_[I/IHa?

3. HazoBute HacneAcTBeHHbIE OOJIE3HH YENIOBEKA, UX MPUYUHBI U CIIOCOOBI
npOoUIaAKTHKY.

4. ITpuBenuTe 0KA3aTENbCTBA ABOJIIOIMOHHOTO PA3BUTHUA )KUBOTHOTO MUPA.
2.Pa3paboTka rioccapus

@opMyIHPOBKA 3aJaHUSI: COCTaBbTE TIJIOCCAPHUI C OMNPENCICHUSAMHU MO TEME
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”OCHOBHbIC TOHSTUS TE€HETHKA , HCIOJb3ys MaTepualbl JIEKIHH, Y4eOHUKH,
CJIOBApH.

IIpyMepHBIH epeYyeHb TEPMHUHOB:
AnpTepHaTUBHBIE PU3HAKA
AJtenbHBIE TEHBI
HeannenbHble TeHbl
JIOMUHaHTHBIN NPU3HAK
PeneccuBHBIN NpU3HAK
['OMO3UTOTHBIN OPTaHU3M
I'eTepO3uroTHBI OPraHu3M
I'enoTun

denorun

JuruOpuaHoe CKpelMBaHue
Yucras nuHug

['ubpun

HacnencrBeHHOCTD
N3meHunBOCTH

Pemenue 3aJa4 Ha OIPCACIICHUC BCPOATHOCTH BO3HHKHOBCHHA HACJICACTBCHHBIX
IIPU3HAKOB IIPpX MOHO-, IH-, HOJII/IFI/I6pI/II[HOM N aHAJIM3UPYHOIICM CKpPCIIMBAHWH,
COCTAaBJICHUC I'CHOTHUIIMICCKUX CXCM CKPCIIUBAHUA

2. PenieHue 0MOJIOTHYECKHUX 32124
Onpedenumv mun u3MeHYUBOCMU:

benokouaHHas KarycTa B YCJOBHSIX JKapKOro KiMMaTra HEe o0pa3yeT KOYaHOB —
...Mou(pUKAITMOHHAS

[Tpu ckpernmBaHuy 6EJI0T0 M YEPHOTO KPOJIMKOB IMOSBIISIOTCS YEPHBIE KpOJIbyuaTa -
...KOMOMHATHUBHAA
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[losiBneHne poO30BBIX LIBETKOB MpU  CKpPEUIMBAHUU  OEJIOIBETKOBOM U
KPaCHOIIBETKOBOW MPUMYJI -... KOMOMHATHUBHAS

[losiBIEHHE HOBBIX BHUIOB HACCKOMBIX -...MYTAIMOHHAA

[Topoasl  KOpOB, 3aBE3CHHBIX B TOPbl  CTAHOBITCS  HHU3KOPOCIBIMH -
...Mou(pUKAITMOHHAS

B THE3AC I'aJIK OJWH IITCHCL OKa3aJICA OCJIBIM -.. .MyTallMOHHAasA

Y BOJHOTO pacTeHHs] CTPENOJUCT — JIUCThS, JIEKAIMe Ha IMOBEPXHOCTU BOJIbI
UMEIOT OKPYTIYyI0 GOopMYy -...MOAUPUKAIIMOHHAS

[TossBnenue ABYXT'OJIOBBIX TCJIAT -...MYyTallHOHHAs

Hcue3HoBeHHE YEpHOrO0 TMHUIMEHTAa Yy TPaBSHOM JIATYIIKHM Ha CBETy -
...MoIU(pUKAITMOHHAS

KonTpoabnas padora Ne2 mno teme: «CTpoenne 1 pyHKIIUM OPraHU3MA))
1 BapuanT
Yacrtp A: (BbIOEpUTE OJMH MPABUIIBHBINA OTBET U3 YETHIPEX BO3ZMOKHBIX)

1.Crioco6 6ecrosioro pa3sMHOKEHUSI TP KOTOPOM JI0YEPHSISi 0COOb TOSIBISIETCS U3
TPYIITBI KJICTOK, OTJISIUBIINXCS OT MATEPUHCKOMN 0COOH.

a) copysius 0) MOYKOBaHUE

B) (hparMeHTAIM T) KIIOHUPOBAHNE

2. Kako#lt u3 opraHu3MoB pa3MHOKaeTCs IMMyTeM OMHAPHOTO ACJICHUS KIETKH.
a) 3eMJISTHUKA 0) eX

B) uH(py30pHs T') THIpa

3. Kak Ha3zwIBaeTcs Croco0 IMOJOBOIO Pa3MHOXKECHHS W3 HEOIIOAOTBOPEHHOIO
arna?

a) KOHbIOTAIMs 0) MOYKOBAHUE
B) (pparMeHTalMsI T') MapTEHOTeHE3

4. Kak Ha3biBaeTcs ctaaus uHTepdassbl, rae npoucxoaut cuate3 AT st meiioza?
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a) cuHTeTHYeckas 0) Tenodasza
B) NIOCTCUHTETUYECKAS I') TPECUHTETUYECKAs

5. B xakoit ¢aze melo3za MpOUCXOAUT PACIOIOKEHUE XPOMOCOM IO IKBATOPY
KJIETKU B OJIUH Psif?

a) metadasa 2 6) Trenodaza 2

B) aHa¢aza 2 1) metadasa 1

6. B xakyto (pa3y meiio3a mpoucxouT KPOCCUHTOBEP?

a) npodasza 2 6) nmpodasa 1

B) aHadaza 2 r) metadaza 1

7. Kaxoit ¢daze meiio3a cooTBETCTBYET mpoiiecc 2n4c — 1n2c ?
a) anadaza 1 0) renodaza 2

B) aHadaza 2 r) meradasa 1

8. B Tenodaze 2 HabOp XpOMOCOM B JOYEPHHX KIIETKAX XapaKTepuU3yercs
dbopmyIioi:

a) 2n2¢ 6) 1n2c

B) 2n4c 1) Inlc

9. B pesynbraTe mMeiio3a y Bogopocieit opMUPYIOTCS:

a) raMeThl 0) CIIOpHI

B) 3Ur0Ta r) raMmeTour

10. B 30H€e co3peBaHus IPU PA3BUTHUH MOJOBBIX KJIETOK TPOUCXOUT:
a) MUTO3 0) pocT

B) M€M03 ') HUUETo HE IPOUCXOIUT

11. JIBycnoitHbIii 3apo/isii 00pa3yercs Ha CTauu:
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a) HEUPyJALUK 0) racTpyJIAIuu

B) 01acCTyJISIIIUU T') OpraHOreHe3a

12. JlpixaTenbHas cucremMa opranusMa (GopMupyercs us:

a) SKTOAEPMBI 0) SHTOAECPMBI

B) 3UTOTHI T') ME€30/IEPMBbI

13. OrpannyeHHBIN POCT XapaKTEPEH JJIA:

a) O0epésbl 0) UryKu

B) YJIUTKH T') COOAKH

14. CnopouTOoM B 3 KU3HEHHOM ITUKJIE MXOB SIBJISICTCS:

a) mpoTtoHemMa 0) B3pocCiioe pacTEHUE

B) KOpOOOUKa T') 3apOCTOK
Yacrb B: HalianTe HeBepHbIe YTBEPKACHHS U ONIPOBEPrHUTE UX.
1. ¥ ceMeHHBIX pacTeHUI Mpeo0IIaIaloIUM MOKOJICHUEM SIBIISIETCS CIIOPODUT.

2. MyxcKoil TamMeTo(pUT y IBETKOBBIX PACTEHUM MNPEACTABIEH 3apObIIIEBHIM
MEILIKOM.

3. Tlocne Tpex MUTOTHYECKHX JEJICHWUN Meracmopbl oOpa3yeTcsi ABYsACPHBII
3apOBIIIECBBIA MEIIOK.

4. IlepBblii criepMHUi OIIJIONOTBOPSET AUIEKIIETKY, @ BTOPOM HEHTPAJIBHYIO KIETKY.

5. 3apoAdplll ¥ DHIOCIEPM IBETKOBBIX PACTEHUN HMMEIOT IUIUIOMIHBIE HaOOPHI
XPOMOCOM.

6. PocT pacTeHust B TOJIIIMHY TPOUCXOJIMT 32 CUCT KIICTOK KaMOMsI.
Yacts C:

1. HazoBuTte (a3zy meiio3a U ONMUILKTE MPOLIECCHI.

43



2. 3anuummTe CXeMy HENmpsIMOrO pa3BUTHSL C HEMOJHBIM MeTamop(o3oM u
MPUBEJIUTE IPUMEDBI.

2 BapuaHT

YacTb A: (BbIOCpUTE OAMH MPABUIBHBIN OTBET U3 YETHIPEX BO3MOKHBIX )
1.Kak Ha3bIiBaeTcs ciocod 0ecrosioro pa3MHOKEHUS OT/IETbHBIMU OPTaHAMH.
a) copysius 0) MOYKOBaHUE

B) (hparMeHTAIlMs T) BET€TaTUBHOE

2. Kakoi U3 OpraHu3MOB pa3MHOKAETCA C HOMOUIBIO CIIOP.

a) 3eMJISTHUKA 0) MarnopoOTHUK

B) uH(py30pus B) ruapa

3. Kak HaspIBaeTcst crmocod IMOJI0BOTO0 Pa3MHOMKEHHUS, P KOTOPOM MPOUCXOIUT
CIIUSIHUE SIIEPHOTO

COAEPKUMOTO?

a) KOHbIOTAIHs 0) MOYKOBAHUE

B) (hparMeHTAaIMs T) HapTEHOreHE3

4. Kak Ha3zwiBaeTcs cTaaus uHTep(dassl, rae Habop xpomMocom 2n2c?
a) cuHTeTH4Yeckas 0) Tenodasza

B) IIOCTCUHTETUYECKAS I') TPECUHTETUYECKAs

5. B kako#i (aze wmeiio3a TPOUCXOIUT PACXOXKICHHUE TMAPHBIX XPOMOCOM K
MTOJTKOCAM KJIETKU?

a) anadasa 1 6) Tenodaza 2
B) aHadaza 2 1) metadaza 1

6. B pe3ynpraTe Kakoro mporecca MpouCcXoauT 00pa3oBaHue OuBajgeHTa?
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a) KPOCCUHTOBEp 0) criupanu3aius

B) JIeCIIUpaIn3alus ) KOHbIOTaIus

7. Kakoii ¢aze meito3a cooTBeTcTBYET Ipoiecc 1n2¢c — Inlc ?
a) anadasa 1 6) Tenodaza 2

B) aHadaza 2 1) meTtadaza 1

8. B metadaze 2 Habop XxpoMocoM xapakTepusyeTcs: (HGOpMyIIOu:
a) 2n2¢ 6) In2c

B) 2n4cr) Inlc

9. B pe3ynbTaTe Meiio3a y )KUBOTHBIX (DOPMUPYIOTCS:

a) raMeTbl 0) Cropbl

B) 3UroTa r) raMmeTour

10. B 30He pa3MHOKEHMS IPU PA3BUTUH TOJIOBBIX KJIETOK IPOUCXOMNT:
a) MUTO3 0) pocT

B) M€H03 ') HUUEro HE MPOUCXOIUT

11. OceBbie CTPYKTYpBI 3apOIbIia 00pa3yroTCs Ha CTAIUH:

a) HeUpyJIALUK 0) racTpyJIALHU

B) OJIaCTYJISIIINY T) OpraHoreHe3a

12. IlokpoBHas cuctema opranuzma HOpMUPYETCS U3:

a) 9KTOACPMBI 0) SHTOICPMBI

B) 3UTOTHI T') ME30/I€PMbI

13. HeorpanuueHHbIN POCT XapaKTEPEH IS

a) BOPOHBI 0) Oepe3bl
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B) 4YeJIoBeKa ) cobaku
14. B3pocnoe pacTeHre nanopoTHUKA — 3TO. ..
a) cnopodur 0) 3urora

B) TaMeTO(DHT T') 3apOCTOK

Yacte B: CooTHecHTe HAa3BaHUS MOJIOBBIX KJIETOK M X XaPAKTEPHCTHKH.
A — AlLeKIeTKa 1. ImeeT rosioBKy ¥ XBOCTHK
b — cnepmarozony 2. Imeet KpyIHBIE pa3Mepsl
3. MmeeT 3anac nUTaTEIbHBIX BELIECTB
4. Ectb akpocoma
5. meet ramiouiHbIi HA0Op XPOMOCOM
6. B 1eiike HaX0AATCSI MUTOXOHIPUHU
7. OtkpeiTa A.JIeBeHryKOM
8. Otkpsita K.bapom
9. IlogBm>xHA
10. HenonBmxHa
Yacrts C:
1. HazoBuTe (pa3zy mMeiio3a u ONMULIUTE MPOLIECCHI.

2. 3anummnTre cXeMy HENpsSIMOTO Pa3BUTHUS C MOJHBIM MeTaMop(h030M U IPUBEINUTE
IIPUMEPBI.

Paznen 3. Teopus 3BoJonMu

Tema 3.1 VcTopus 3BOIFOMOHHOTO Y4eHHUSI. MUKPO3BOIIOLHS
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1.Bonpocs! ajist GpoHTANBHOIO ONpoca:

I.HequI/ICJIHTe BHUABI NBMCHYHUBOCTHU U OIIMIIHUTC HUX 6I/IOJIOI“I/IIIGCKYIO PoOJb B
9BOJIIOIIHUHU KUBOI'O MHUPA.
2. Kak cBsi3aHbBI T€HETHUKA U MeI[I/II_[I/IHa?

3. Ha3zoBuTe HacnencTBeHHbIE 0OJE3HH YETOBEKa, MX MPUYMHBI U CIIOCOOBI
npOoUITAKTHKY.

4. IlpuBenuTe TOKA3aTEIbCTBA SBOJIOIMOHHOTO Pa3BUTHUA )KUBOTHOTO MHUPA.
Tema 3.2. MakposBoonusi. BO3HUKHOBEHHE U pa3BUTHE KU3HU HA 3eMJie
1.Bonpocsl AJis1 (POHTAIBHOIO ONPOCA:

1.YTo Takoe MUKPO3BOJIIOLUA?
2. Kax cBsi3aHBI MUKPOIBOJIONUS U MaKPOIBOJIIOIHS ?

3.Kak monuman Y. Jlapsun 60pbs0y 3a cyliecTBoBaHue ?
4 Kaxkue popmbl 60pbObI 3a cyliecTBoBaHue paznuyan Y. JlapBun ?

2.0ueHuBaemMasi JMCKYCCHSI: WCIIOJIb30BaHUE AapryMEHTOB, OMOJOTHYECKON
TEPMHUHOJIOTMM U CHUMBOJIMKM ISl JOKA3aTeJIbCTBA POJCTBA OPTaHU3MOB PA3HBIX
CUCTEMATUYECKUX TPy

3.Pa3padoTKa JIeHThl BpeMeHU BO3HUKHOBEHHUS U PA3BUTHS KU3HU HA 3eMIIE
4.CocraBiieHHe CeHKBeHA
Tema 3.3 [Ipoucxo:xkaeHune YeJa0BeKa — AHTPOINOTeHe3

1.Bonpocs! AJis1 PPOHTAIBHOIO ONPoOCa:

1.Yto noka3piBaeT MPOUCXOKICHHUE YEIOBEKA OT )KUBOTHBIX ?
2. UeM J0Ka3bIBAETCS MECTO UeJIOBEKa B KJIACCE MIICKOTTUTAIOIINX ?

3.Jlokakute MpUHAICKHOCTD YEJIOBEKA K TpuMaram ?

4.B yeM NpHHIMIHAIBHOE Pa3IUINe MEXK]Ty YSTIOBEKOM U YEIIOBEKOOOPa3HBIMHU
o0e3pssHamMu ?

5.Kakumu yepramu OTIMYAIOTCS YEJIOBEYECKUE PAChI?
6. Kak pa3Hble yenoBedeckue packl pacipocTpaHeHbl Ha 3emie?

7.Kak MOXHO OOBSICHUTh BOBHUKHOBEHHE YEJIOBEYECKUX pac ?

2.CocTasBiieHHe JIEeHTbl BpeMeHH MPOUCXO0KIEHHUS YeJI0BeKa

Pa3nea 4. Jxojiorus
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Tema 4.1 Dxosornueckue GakTopbl M CPebl JKU3HU
1.Bonpocs! 1151 PpPOHTANBLHOIO ONIPOCa:

1.0 uem Hayka SKOJIOTHS?
2. Uto Takoe 3KoyIornueckue GakTopsl Cpeabl OOUTaHUS?

3.Kakyro poJib UTpaeT CBET B )KM3HM JKUBBIX OPTaHU3MOB?
4 .Ilepeuncnaute OMOTUYECKHE U aOUOoTHYECKHUE (haKTOPHI Cpeabl 0OUTaHUS ?
2 . Tect

TecT BKIItOUaET JBa BapuaHTa, B KaXJA0M I10 12 3a1aHuil.
Bapuanrt 1

Al. Hayka, n3yyaronias CBs31 OPraHU3MOB C OKPYKaloIIeH CpeIon

1) 300JI0TUSA
2) OOTaHHUKa
3) AHATOMUSA

4) skoJiorus

A2. COBOKYITHOCTh 3JIEMEHTOB OKpPYXKalIIEH cpelibl, BO3IACHCTBYIOIIMX Ha

OpraHu3M
1) abnoTHyYecKue bakTopsl
2) OMOTHYECKHE (bakTopsl
3) aHTPOIOT€HHbIE (bakTopsl

4) skonoruyeckue (paxkTopbl

A3. ®akTOopbl HEKUBOM MTPUPOBI, BO3ACHUCTBYIONINE HA OPTAHU3M

1) a0MOTUYECKHE
2) OMOTHYECKHE
3) aHTPOIIOI¢HHBIE

4) OMOXUMHYECKHE

A4. @akTOpHI )KUBOM MTPUPOJIBI, BO3ICUCTBYIOIINE HA OPraHU3M

1) abOUOTHYECKHUE
2) OMoTHYECKUE
3) aQHTPOTIOTEHHBIC

4) OMOXHMHYECKHE

AS. Bo3zelncTBre 4YenoBEKa M €ro XO3IUCTBEHHON NEATEIILHOCTH HA KUBEIE
OpraHU3MBbI U IPUPOJTY B LETOM

48



1) a0MOTHYECKUE bakTopbI
2) OMOTHYECKHE bakTopsI
3) aHTPOIOT€HHbIE dakTopsI
4) puznonoruueckue GpakTopsi

A6. Dxonornyeckuii pakTop, BEIXOSAIINI 3a TIpeiebl BBIHOCIMBOCTH OPTaHU3MOB

1) AHTPOTIOTCHHBIN
2) OTPaHUYNBAIOTITHIA
3) aOMOTHUYECCKUM

4) ctTuMynUpyIOIWUni

A7.Tun MEXBHUAOBBIX B3aUMOOTHOIIECHUI, MpU KOTOPOM o0a oOpraHu3Ma
ITOJTYYaOT B3AUMHYIO I1OJIb3Y

1) CUMOUO03
2) KOHKYPEHITUS
3) XHUITHUYIECTBO

4) mapazutuzm

A8. Abrotrueckumu PakTopamu Cpebl SBISIFOTCS

1) OCYILIEHHE 6o70T, BBIpYOKa JIECOB, CTPOUTEIIbCTBO 0por
2) pacteHus, OakTepuu, rpuOBbI, ’KMBOTHBIE, BUPYCHI
3) Mapa3uTus3M, XUIIHUYECTBO, KOHKYpEHIMS, cUMOHM03

4) Temnepatypa, COCTaB BO3yXa U MOYBBI, pelibe(, CBET, BIAXKHOCTh

A9. K 6uotrueckum gakropam cpeabl OTHOCIT

1) OCCHHUU JIUCTOMA
2) CTPOUTEIBCTBO TUIOTUH
3) OOMIIBLHBIN CHEToI1a]I

4) u3BepKeHUE ByJKaHA
B1. Beibepute Tpu npaBUIIbHBIX OTBETA.
Hayxa sxonocus 3anumaemces uzyuenuem

1) B3aUMOJCUCTBUSA OPTraHu3MOB MEXKIY coboi
2) HUCTOPUYECKOTO pa3BUTHS OpraHuYeCcKOro Mupa
3) BIMAHHA 3arpsA3HEHUsT OKPYKAIOIIEW CcpeAabl Ha HKUBBIE OpraHU3MBbI
4) VHVBUAYAJIBHOTO pa3BUTHS OpraHU3MOB
5) KpyroBopoTa B NPHPOAE XHUMHYECKUX HJIEMEHTOB, OCYLIECTBISIEMOrO IPHU
y4aCTHH KUBBIX OpraHU3MOB
6) HacJIEICTBEHHOCTH Y U3MEHUYMBOCTH OPraHU3MOB

B2. Boanas cpena oOutanust XxapakTepu3yeTcs CIeIyIOIUMUA 0COOEHHOCTSIMU
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1) MaJIbIM CoJIepKaHUuEM KHCII0poJa
2) CUJIbHBIMH nepenajaamu JaBJICHUS
3) HU3KOU IIOTHOCTBIO
4) OTPaHUYECHHOU IIPOHUIIAEMOCTBIO TUTS CBETa
5) obuinnem cBETa u BBICOKUM CoJepKaHUEM KHCII0poJia

6) 3HAUUTETHLHBIMHU TEMIIEPATYPHBIMU KOJICOAHUSIMU

Cl1. Hoquy YUCJICHHOCTDb ITPOMBICIIOBBIX PACTUTCIbHOAIHBIX pI)I6 MOJKCT PEC3KO

COKPATUTHCA IIPpU YHUYTOKCHHUU B BOJOCMC XUITHBIX pBI6?

Bapuant 2

Al. KpyroBopoT B MpUpPOAE XUMHYECKUX OIJIEMEHTOB, OCYIIECTBIISIEMBIM MIPU

Y4aCTHH KUBBIX OPTraHU3MOB, U3Yy4aCT HayKa

1y

2) MOJIEKYISIpHas
3)

4) skoJiorus

A2. DKOJIOTHYECKUMU ABJISTFOTCS

1) AHTPOIIOTEHHBIE
2) BCE (bakTopshl, BO3JICMCTBYIOILIHE Ha
3) OMOTHYECKUE

4) abuoTtnueckue HakTopsbl

A3. BiiusiHue ®UBBIX OPraHU3MOB APYT Ha Apyra

1) abuoTHYECKHE
2) OMOTHYECKHE
3) aHTPOMOTECHHbIE

4) ¢uznonorunueckue GakTopsbl

A4. AOMOTHYECKUMH HA3bIBAIOT (DAKTOPHI, CBSI3aHHBIE C

1) BIIUSTHUEM KHUBBIX OpraHU3MOB Ipyr Ha
2) NEATEIbHOCTHIO
3) HEXKUBOU

4) BO31€MCTBUEM MUKPOOPraHU3MOB
AS. AHTPOIIOTEHHBIMH HA3bIBAIOT (DAKTOPHI, CBSI3aHHBIE C

1) BIISTHUEM JKUBBIX OpraHU3MOB IpyrT Ha
2) EATENBHOCTBIO

OMOXUMMUS
OHOJIOTHS

onodusuka

(bakTopsl
OpTraHu3M
(bakTopsl

dakTopsl
bakTopsl
bakTopsl

npyra
YCJIOBCKaA

MIPUPOIOHN

npyra
YCJIOBCKaA
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3) HEXUBOU IPUPOIOH
4) Bo3€ICTBUEM MUKPOOPTraHU3MOB

A6. bruotnyeckumu GakTopamu SBISIOTCS

1) OCYILICHHE 00J10T, BEIpYOKa JIECOB, CTPOUTEIIbCTBO J0por
2) pacreHus, OakTepuu, rpuOBlI, KVUBOTHBIE, BHUPYCBI
3) napa3uTU3M, XUITHUYECTBO, KOHKYpEHIUA, CUMOHN03
4) Temrnepatypa, COCTaB BO3/lyXa U MOYBBI, pelibe(, CBET, BIAXKHOCTh

A7, Jlumutupyromuii pakTop sl paCTEHUHN B IyCThIHE 0OBIYHO

1) JUITMHA CBETOBOI'0 JHS
2) KOJIMYECTBO MUHEpaIbHBIX BEILIECTB B MIOYBE
3) KOJIMYECTBO BJIaru
4) TemnepaTypa Bo3ayxa

A8. K abnotnueckum gakropam cpeabl OTHOCIT

1) OCEHHUI JucTonan
2) CTPOUTEIBCTBO IUIOTUH
3) OOMIILHBIN CHeToI1a]I
4) MUTpALIMIO NTHUIL

A9. KOHKYpEeHTHBIE OTHOLICHHSI BO3HUKAIOT MEKITY

1) aBTOTpOohaMu 17} rerepoTpodamu
2) CUMOMOHTAMHU 151 napasuTamMu
3) aBTOTpodhaMu u XUITHUKaAMU
4) BUJAMH CO CXOJHBIMH TTOTPEOHOCTIMHU

B1. Beibepute Tpu npaBWIbHBIX OTBETA.

Bbuomuueckumu gpaxmopamu sensaromes

1) pacnamka 3EMEJIb
2) KOJIMYECTBO XUIIHUKOB
3) KOJIMYECTBO BUJIOB KOHKYPEHTOB
4) KOJIM4ECTBO Iapa3uToB
5) BJIQ)KHOCTD
6) mocajika J1epeBbEB

B2. HazemHo-BO3aymIHAs cpeqa OOUTaHMSI XapaKTEpU3YeTCs  CIEIyIOIIUMHU
0COOEHHOCTSIMU

1) MaJIBIM COAEPKAHUEM KUCJIOPO1a
2) CUJIbHBIMU nepenagaMmu JIaBJICHUS
3) HU3KOU IJIOTHOCTBIO
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4) OrpaHUYEHHOU IPOHUL[AEMOCTBIO I cBeTa
5) obmiemM CBETa " BBICOKHM COJEPIKaHUEM KHCJIOpOJIa
6) 3HAUUTEITBbHBIMU TEMIEPATYPHBIMU KOJICOAHUSIMU

C1. IlepBoe MecTO cpeau NYIIHBIX 3Beped, J0OBIBAEMBIX B Halled CTpaHe,
3aHumaeT Oenka. Kakue naMeHeHus OMOTHMYECKUX (PAaKTOPOB MOTYT MPUBECTH K
YBEIMYECHHUIO YHCIIEHHOCTH TOMYJISIIIUU OeoK?

OtBerbl Ha TecT JKojgorusa. Cpeabl KM3HM M IKOJOTrHYecKHe (PAKTOPDI:
a0HOTHYECKHE, OMoTHYeCKHE u AHTPONOTeHHbIE.
Bapuanr 1
Al-4

A2-2

A3-2

A4-3

A5-2

A6-3

A7-3

AR-3

A9-4

BI. 234
B2. 356
ClI.

1) YHHUYTOXEHHME XHWIIHBIX PHIO TPUBOAUT CHadajga K PE3KOMY BO3PACTaHUIO
YUCJICHHOCTH PACTUTEIIBHOSTHBIX PBIO, 3aTE€M K YCHJICHHIO KOHKYPEHIIMH MEXy
HHUMHU.

2) Bosblmas 4HUCIEHHOCTh PACTUTEIBHOSAHBIX PBIO BEAET K COKpAIECHUI0 HX
KOPMOBOM 0a3bl.
3) Ocnabnenue u3-3a HEMOEAAHUS M HE YHUUTOKEHUE OOJBHBIX PHIO XUITHUKAMHU
CIy’)XaT  TMPUYUHOM  PACHpOCTPAHEHUS CPEId  PACTUTEIBHOSIHBIX  PBIO
MH(PEKIMOHHBIX W Mapa3uTapHBIX 3a00JICBaHUM, YTO MPHUBOIUT K WX MaCCOBOM
ru0e.

Bapuanr 2
Al-4

A2-2

A3-2

A4-3

A5-2

A6-3

A7-3
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A8-3

A9-4

BI. 234
B2. 356
ClI.

1) VYpoxait pacteHuid W rpuOOB, KOTOPHIMH  IHUTAIOTCS  OCJIKHU.
2) CokpallieHue YHUCICHHOCTH XHUIIHUKOB — KYHHUII W XWIIHBIX ITHIl —
CCTECTBECHHBIX BparoB OCJIKMU.

3) CokpalleHre YMCICHHOCTH Mapa3uTOB U OOJE3HETBOPHBIX MUKPOOPTaHU3MOB.
4) CokpallleHH€e YUCIECHHOCTH BH/I0B KOHKYPEHTOB.

Tema 4.2 [lonyasinus, co0001IeCTBA, IKOCUCTEMbI

1.CocTaBjieHHe CXeM KpPYroBOpOTa BelIeCTB, HMCHOJb3Ysl MAaTepHAJbI
JeKIHHI

2. PemieHue MNPaKTHKO-OPHEHTHPOBAHHBIX PACYETHbIX 3aJaHUM 110
IIEPEHOCY BELIECTBA M JHEPIUM B 3KOCHCTEMAX C COCTaBICHHE TPOPUUECKUX
Henen 1 nupamu OMoMacchl U SHEPTUU

IIpakTuyeckoe 3ansitue Ne 2

Tema: Tpoduueckne menu u ceru. OCHOBHbIE IMOKA3aTeJqH IKOCHCTEMBI.
buomacca m npoaykuus. IKOJOrHYeCKHEe NMUPAMUIAbI YHCE], OHOMACCHI H
3Heprum. IIpaBuiao  mmpamuabl  3Hepruud.  PemieHue  NMpakTHKO-
OPMEHTHPOBAHHBIX PACYETHBIX 3alaHUH N0 MEPEHOCY BelleCTBA U JHEPruu B
IKOCHCTEMAX C COCTaBJieHHE TPOo(PuUecKHX Heneil m mupamMug 0MomMaccobl U
JHEPrum

enu 3auaTus:
Oobpa3oBaresbHas. 3aKkpenuTh TOHATHS  «OHOIIEHO3», «OHOreOIeHO3Y,

«3KOCHCTEMA. AKTyanu3upoBaTh  3HaHUS  yyalluxcss 1O pasleny

«DyHKIMOHAJIBHBIE TPyl OPraHU3MOB B OHOroLeH03e». PaccmMoTpeTs Bompoc o
CBS3SIX OpraHM3MOB B cooOmecTBax. M3yunTh QOpMBI OTpakeHHS ATHX
B3aMMOCBS3€i (MUILEBBIE LIEMH, SKOJOrM4yeckue nupamuiabl). CaenaTb BBIBOJ O
BaXHOCTH COXPAaHEHUS B3aMMOCBSA3€H OpraHu3MOB B OMOIICHO3AaX.

PaszBuBawomasi: pa3BuTHe yMeHUS (UKCUPOBATH pe3yJbTaThl MPOJEIaHHON
paboThI, BHIIEIATH IJIABHOE
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BocnurareabHasi:  (pOpMHUpPOBAHUE  OCO3HAHUS  IPAKTUYECKOrO  3HAYEHUS
npuoOpeTaeMbIX YMEHUH 7S TaidbHeHIel mpopecCHOHANbHON 1eATeIbHOCTH

®opmupyembie pe3yabTaTbl 00y4eHusi:J MUHOCTHDIE:

—  CIOCOOHOCTH MCIOJIb30BaTh 3HAHUS O COBPEMEHHOM €CTeCTBEHHO-HAYYHOMU
KapTUHE MHUpa B 00pa3oBaTelbHOM U MPOPECCHOHATBLHON NESITEebHOCTH;
BO3MOXXHOCTH WH(MOPMAIIMOHHON cpeAbl Il  0OecrneueHuss MNpOAYKTUBHOTO
caM0o0Opa30BaHUS;

MeTanpeIMeTHbIE:

— yMeHHE OOOCHOBBIBATH MECTO M POJb OHOJOTUYECKUX 3HAHUUA B
MPAKTUYECKON JIEATENbHOCTH JIIOJIeH, pa3BUTHU COBPEMEHHBIX TEXHOJOTHUH;
OTpPENENATh JKUBbIE OOBEKTHI B TMPHUPOJC; TMPOBOAUTH HAOTIOMCHUS 3a
DKOCUCTEMaMH C TCJIBI0 WX OMNHCAaHUS W BBIABICHHUS CCTECTBEHHBIX W
AHTPOIIOTCHHBIX M3MCHECHHH, HAXOIUTh W aHAIM3UPOBATh MH(POPMAIIHIO O KMBBIX
00BEKTaX;

npeaMeTHbIE:

— BJIaJICHUE OCHOBHBIMH METOJIaMH HAYYHOTO MTO3HAHMUSI, UCTIOIB3YEMBIMHU TIPU
OMOJIOTUYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB W 3KOCHCTEM: OIHCAHHUEM,
U3MEpPEeHUEM, TIPOBEICHUEM HAOIIOJCHUN; BBISIBICHUE U OLICHKA aHTPOMOTEHHBIX
W3MEHECHUU B IIPUPO/IC;

Hopma Bpemenu: 2 yaca

®opma opranuzanum padoTbl: MUKPOTPYIIIIHI MO 2 YeI0BEeKa (MHIUBHUIYATHHO)

OO6opynoBaHMe: UHCTPYKTUBHAS KapTOUKa, yueOHUK

Xox padoTbI
1.BpimosinuTe TECT:

1. PenyuenTsr:
a) 3aracaroT YHEPTHI0, 00pazysi OpraHuYeCcKHe BelecTBa

0) pa3pymalT MEPTBbIE OCTaTKU PACTEHUM M >KMUBOTHBIX B) MUTAKOTCS TOJBKO
JKUBBIMU PACTEHUSIMU

F) HCIOJB3YIOT B MUY TOJIBKO JKUBOTHBIX

2. [IpoayuieHTHI:
a) CHUHTE3WPYIOT OpPraHUYECKHE BEIIecCTBAa W3 HEOpPraHWyeckux O) pasiararor
MEPTBBIE OCTATKH PACTEHUHN U )KUBOTHBIX

B) IMUTAOTCA TOJIBKO JXKHMBBIMHU PACTCHUAMU F) HCIIOJIB3YIOT B IIHMINLY TOJBKO
ZKHUBOTHBIX

3. [lepBrUYHBIE KOHCYMEHTHI:
a) MpPOM3BOAAT OPraHUYECKHE BEIECTBA W3 HEOpraHMYecKux O) pasiararor
MEPTBbIE OCTATKH PACTEHUHN U )KUBOTHBIX

B) IMUTAKOTCA ) XKUBBIMU UJIK CYXUMH PACTCHUSAMU
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F) HCIIOJB3YIOT B MY JKHUBBIX 1 MCPTBLIX JKUBOTHBIX

4. [InecHeBblie rpuObI:a) peAyLUEHTHI 0) NPOAYLIEHTHI
B) IEPBUYHBIE KOHCYMEHTBIT) BTOPUYHbBIE KOHCYMEHTHI

5. KomapoB oTHOCAT K:a) mpoAyLeHTaM0) pelylieHTam
B) KOHCYMeHTaM 1™ mopsiikar) KoHCyMeHTaM 2™ mopsaka

2. Tloab3ysich npuMepaMu, pelIuTh NMpeaJioKeHHbIe 3a1a4u

1. Onpenenute, Kakyr0 MacCy pacTeHUN COXPAHUT OT MOEJAaHUs T'yCEHUILIAMU
MapacUHUI] PU BeIKapMIMBaHuu 4 NTeHI0B. Bec oHOTO NTeHIa 5 rpamma.

2.2. Kakas Macca pacTeHHi HeoOxoauma Jijisi CyIIeCTBOBAHUS JIMChI Maccon 12KT,
u3 KoTopbix 60% — Boya?

2. Kaxkast muromaap Heo0Xoauma I CyIecTBOBaHus aeib(uHa Mmaccoi 120kr,
u3 kotopeix 70% — Boma, eciM MPOAYKTUBHOCTH OuoiieHo3a 1kB.M mopsi 400r
cyxoi 6uomMacchl B rof?

3. Onpenenute, CKOIBKO BOJIKOB MOXKET MPOKOPMUTHCS HA MPOTSKEHUU Toja
Ha rromaau 200000 m? (mpomsBoauTenbHOCTh 1 M? coctaBmser 300 1), ecnm Macca
1 Bonka 60 kr. CKOJIbKO 3aiflieB IIpu 3TOM OyJEeT ChEICHO, €CJIM Macca 3aifia 4 Kr.
IIpuMepn! pemienus 3aaa4

1. Onpenenute, Kakyr0 MacCy pacTeHUN COXPaHUT OT MOEHAHUsI T'yCEHUIIAMHU
MapacuHUI PU BBIKAPMIIMBAHUM S5 MITEHIOB. Bec oHoro nreHna 3 rpamma.
Pewenue: onpenensiem Bec 5 nrednoB: 1 nT — 3rp; 5 nreHuoB — 15rp CoctaBum
1eTb MUTAHUS:

pacmenus — 2yceHuybl — CUHUYbI

CorynacHO TpaBWJIy SKOJOTMYECKOW MHUPAMUIbI — HA KAKIOM MPEAbIIyIEeM
TpOPUIECKOM ypOBHE KOJIMYECTBO OMOMACCHI M DHEPIHH, KOTOPHIE 3amacaroTcs
OpraHM3MaMH 3a €IMHUILY BpeMEHH, OoJbllie ueM Ha mocienytoiiem ~ B 10 pas.
Orcrona:

pacmenusi — 2yceHuyvl — cunuywvl 15002 1502 152

Omeem: apa CUHUII, BBIKAPMJIUBAs CBOMX NTEHIOB, coxpanseT 1500 r pactenwmii.

2. Kakas macca pactenuit HeoOxoauMma JUisl CYIIECTBOBAHUS JIMChI, Maccoi 8
Kr, u3KoTopbix 70% Boga?
Pewenue

Omnpenensem cyxyro maccy Juchl: 8 ke — 100%
x ke — 30% x=8%30:100=2,4 ke
x =2,4«ke

CocraBuMm LOCIIb ITMTAHUSA:

pacmenusn — 3aiuybl — 1UCa
CornacHo npaBuily SKOJOTHUYECKON MUPaMU/IbI:
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pacmenus — 3auybl — uca
240ke 24ke 2,4ke

Omeem: Macca pacTeHUl, HeoOXoauMas JIJIs CYIIeCTBOBaHUS JIMChI paBHa 240 Kr

3. Kakast momans OMolieHO3a MOXKET MPOKOPMHUTH OJHY OCOOb MOCIIEIHETO
3BEHA B IICTIU MUTAHUS: MJIAHKTOH — pbi0a — TIoJIeHb. Cyxas OuomMacca rIaHKTOHA
c 1 mM? cocraBmsier 600 T B rog. Macca Tronenst — 300 kr, u3 KoTopbix 60%
COCTaBJISAET BOJA.

Pewenue
Omnpenensem cyxyto maccy Troners: 300 ke — 100%
x ke — 40%
x =120 ke

CocraBuMm IOCIIb ITMTAHH .

NJIAHKMOH — PblOa — Mi0J1eHb
CornacHo mpaBuTy SKOJOTHYECKON TUPaMU/IBI:

NIAHKMOH — pblba — mionieHv 1 2000xke 1200ke  120ke

OmnpenensieM MIONaaAb JAaHHOTO OMOIIEHO3a, €CJIM U3BECTHO, YTO cyxas Oromacca
mIankToHa ¢ 1 kB.M cocraBisieT 600r = 0,6KT.

I m>—0,6xe
x Mm% — 12000 ke naanxkmonax = 20000 m? = 2 2a
Omeem. TuIOIIAIL OMOIIEHO3A 2 Ta.

4, Onpenenute, CKOJbKO JIUC MOXET MPOKOPMUTHCS Ha MPOTSHKEHUM ToJla Ha
mnomaau 100000 m? (mpoussomurensHocTh 1 M? cocrasnsger 300 1), ecan macea 1
auckl 12 xr. CKoJbKO 3ailleB MpU 3TOM OYyJEeT ChEICHO, €CJIM Macca 3aiiia 3 Kr.
Pewenue:

A) CocTaBuM 1ieNb MUTAHUS:

pacmenusa — 3aiysvl — auca
CoriacHO npaBuIly 3KOJOTUYECKOW TUPaAMUIbI:

pacmenusn — 3auybl — uca
1200ke 120ke 12ke

b) OmnpenenseM romane JaHHOTO OWOIIEHO3a, €CIM  HM3BECTHO, 4TO
MIPOU3BOIUTEIILHOCTE C 1 M? coctasisier 300r = 0,3kr.
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I m>—03xe

x m? — 1200 xe naankmona x=1%1200:0,3=4000m*x = 4000 1?

B) Onpeoensiem konuuecmso auc na niowaou 100000m?

1 muca — 4000m?
X muc - 100000m?  x= 1*10000:4000=25 muc

') OnpenernsieM KOJMYECTBO ChEACHHBIX 3ailIEB

Ha 1 nucy maccoit 12kr npuxoautcst 120 Kr Maccel 3aiilieB (Macca Kaxa0ro 3 Kr).
120:3=40 3aiiues.

A na 25 muc npuxoautcsa 25*40=1000 3aiimes.

Omeem: Ha momamu 100000 mM? Ha MPOTSHKEHUN TOJIa MOYKET TPOKOPMHUTHCS 25
muc. Ilpu »tom Oymer cweneno 1000 3aiineB.3.BbIBOg — 3TO OTBET Ha
MTOCTABJICHHYIO IIEJTb.

Tema 4.3 buocdepa - ri00anbHasA IKOJIOTHYECKAA CHCTEMA
1.0unenuBaeMasi IMCKYCCHSI.

IlepeyeHb BONPOCOB K OLIEHMBAEMOM TUCKYCCHH

1.I'mobanpHOE moTeruIeHne: MA( WIN pealbHOCTh? UTO BaM M3BECTHO O JAHHOM
apiennn? Kakue (akThl CylIecTBOBaHUS WM OTCYTCTBUSL  TJIOOQJIBHOIO
NOTETUICHHS] BAM U3BECTHBI?

2.00bsicHUTE, Kakhe (AKTOpPhl OrpaHMYMBAIOT PACIPOCTPAHCHHE JKU3HU B
atmocdepe, mutochepe, ruapocdepe.

3.Kak MOXHO OXapakTepu30BaTh HCTOPUYCCKHUE H3MECHEHHS pOJIM 4YEJIOBCKA B
ouochepe?

4.B 4€M COCTOUT IIECHHOCTh OXpaHbl OnopazHooOpasus?
5. YTo npUBOJUT K COKPALIEHUIO OMOJIOTMYECKOr0 pa3HO00pa3us?

6. [Touemy Ju1s UenoBeUYEeCTBA BAXKHO HE JOMYCTUTh 00eIHeHHsI OnOpazHooOpa3us?
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Kpurepuu oueHuBanus:

«5» — AKTUBHOE yY49aCTuC B JUCKYCCHUHU. Bricka3biBaHue COOTBCTCTBYCT BaﬂaHHOﬁ
TCMC, XapaKTCPpU3YCTCA BBICOKOM I/IH(bOpMaTI/IBHOCTI)I-O N OpPHUI'MHAJIBbHOCTLBIO,
APIryMCHTHI ITOAKPCITIICHBI Y6€I[I/ITCJ'ILHI)IMI/I IMpuMEpamMu.

«4» - JlocTaTOYHO aKTUBHOE Y4acTUe B IUCKyccHH. JlomyckaeTcs He3HAUYUTEIbHOE
OTKJIOHEHUE OT TeMbl JUCKYCcCHH. BbICKa3bIBaHHE HOCUT OTYACTU TPUBHUAJBHBIH,
MOBEPXHOCTHBIN XapakTep. He Bce apryMeHThI OJAKPEIIEHBI TPUMEPAMHU.

«3» — [laccuBHOE yyacTue B IUCKyCcCUU. BhICKa3bIBaHNE XapaKTEPU3YETCs] HU3KOU
MH(POPMATUBHOCTHIO, CTEPEOTUITHOCTHIO, HE OTPAXKAET MOJHOTO MOHUMAHUS TEMBbI
JUCKYCCUU. APTYMEHTHI cPOpMYIUPOBaHbI a0CTpakTHO. [IpruMepbl OTCYTCTBYIOT.

«2» - IlaccuBHOE ydacTM€ B JUCKYCCUHM. BBICKa3bIBAHME HE COOTBETCTBYET
3aJJaHHOU Te€ME, OTCYTCTBYIOT ApIYMEHTBI B M0JIb3Y KaKOW-THO0 TOUKHU 3PEHMUSL.

Tema 4.4. Bausinue aHTPONOreHHbIX (pakTOpOB HA OUOChepy

IIpakTuyeckoe 3anaTue Ne 3

Tema: OTxoasbl NPOU3BOJICTBA. Ha OCHOBeE (penepanbHoro
KJIACCU(PMKANMOHHOTO KATAJ0ra OTXO0J0B OIpeaessiTb KJIACC ONACHOCTH
0TX0J0B; arperarHoe cocrositnue u ¢usndeckyrww ¢opMy O0OTXO0A0B,
oOpasyromuxcss Ha padoyeM MecTe / HA ITanax NMPOU3BOACTBA, CBSA3aHHbIE C
omnpeaeJieHHOH npogeccueit/cCnenuaabHOCTHIO

Ienu 3anaTHSA:
Oobpa3oBaresibHas:

PasBuBamomasi: pa3BuThe yMeHUS (GUKCHPOBATH pE3YJIbTaThl MPOJCITAHHON
paboThI, BBIJIEIATH TTIABHOE

BocnurarenbHasi: (GOpMHUPOBAaHHME OCO3HAHHWS  MPAKTUYECKOTO  3HAYEHUS
puoOpeTaeMbIX YMEHUM JIJIs1 JasIbHEHNTIIEH TpodeccHoHaIbHON AesTeIbHOCTH

dopmupyembie pe3yabTaTbl 00y4eHUs :
JIMYHOCTHBIE:

—  CHOCOOHOCTB MCIIOJIb30BaTh 3HaHMSI O COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHE Mupa B 00pa3oBaTelbHOM U NPOPECCHOHATIBHONW JEATEIbHOCTH;
BO3MOXXKHOCTH HMH(OPMALIMOHHOM cpeabl Ajii  00ecledeHHs] IMPOJYKTUBHOTO
caMOo0Opa30BaHMUS;

MeTanpeIMeTHbIe:

— yMeHHe OOOCHOBBIBaTh MECTO U pOJb OHOJIOTUYECKUX 3HAHUU B
IIPAKTUYECKOM JIEATEIBbHOCTU JIFOAEH, PAa3sBUTHM COBPEMEHHBIX TEXHOJIOTUU;
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ONpPEAENATh JKUBbIE OOBEKTHI B TPUPOJE; TMPOBOIUTH HAONIOJACHUS 32
IKOCHCTEMaMH C T[EJIbI0 WX OIUCAHUS W BBIABICHHUS €CTECTBEHHBIX W
AHTPOITOTEHHBIX W3MEHEHHI; HaXOAUTh U aHATN3UPOBATh HH()OPMAIHIO O KHUBBIX
00bEKTaX;

npeaMeTHbIE:

— BJIaZICHUE OCHOBHBIMHU METOJIAMH HAYYHOTO TO3HAHHUS, UCTIOIB3yEMBbIMHU TIPH
OMOJIOTHYECKUX WCCIIEOBAHUAX JKUBBIX OOBEKTOB M HKOCHUCTEM: OIMCAHHEM,
W3MEpPEHHUEM, TIPOBEJICHUEM HAOJIOJICHUH; BBISBICHUE W OIIEHKA aHTPOMOTCHHBIX
WU3MCHEHUI B TIPUPO/IE;

Hopma Bpemenu: 2 yaca

@®opma opranuzauuu padboTbl: MUKPOTPYIIIHI MO 2 YeloBeKa (MHAUBHIYATBHO)

OﬁopyszaHne: HHCTPYKTHBHAA KapTO4UKad, HOPMATHUBHBIC JOKYMCHTEI

CupaBo4HbIi MaTepuaJl:

Orxoabl mpoOM3BOACTBA M MNOTPeOJIEHUS] — OCTaTKH CBhIPbS, MaTEPHUAJIOB,
nosypaObpuKkaToB, MHBIX HM3ICIUNA WM MPOAYKTOB, KOTOpblE OOpa30oBaJUCh B
IpolLecce MPOU3BOACTBA WM TMOTPEOJICHUs, a TakkKe ToBapbl (IPOAYKLINS),
YTPaTUBILHE CBOU MOTPEOUTETHCKUE CBOWCTBA.

BONBIIMHCTBO  BHAOB  MPOMBINIJICHHOW  MNPOAYKIIMH, BKIIOYas  CIOXHBIC
WHTEIJICKTyalbHbIe KOHCTPYKIIUH TPEICTABISIIOT cO00# OTIOKeHHbIH oTtxon. [lo
OKOHYaHWH >KM3HEHHOTO IMKJIAa BO3HHMKAET BOMPOC O €ro 3aXOPOHEHUU WIH
nepepadoTKe.

OTx01bl pa3nuyaroTcs:

O MTPOUCXOKICHUIO:

OTXOJIbI MPOU3BOJICTBA (TIPOMBIIICHHBIE OTXO/IbI)

OTXO0JIbI MOTPeOIIeHNs (KOMMYHATHbHO-OBITOBHIC)

10 arperaTHOMY COCTOSIHHIO:

TBEPABIE

KUTKUAC

ra3zoo0pa3HbIe

0 KJIACCY OMACHOCTH (/IS UeIoBeKa U / WM JUTS OKPYXKAIOIIeH MPUPOIHON CPEIbI)

Haunonanbubiii cranaapt Poccmiickoit ®enepamun. PecypcocOepexenue.
Oopamenue c¢ orxomamu. Ilacmoptr orxoma | - IVkiaacca omacHocTH.
OcHoBHble TpeooBanusi. Resources saving. Waste treatment. Certificate of
waste | — 1V class of hazard. basic requirement. TOCT P 53691-2009
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OTx0/1pl B 3aBUCUMOCTH OT CTEIIEHH HEraTUBHOT'O BO3JEHCTBHUS HA OKPY>KAIOIIYIO
cpelay NOAPA3NCISAIOTCS B COOTBETCTBUM C KPUTEPUSIMHU, YCTAHOBJICHHBIMU
denepadbHbIM  OPraHOM  HCIOJHUTEIBHOW  BJACTH,  OCYIIECTBISIOIINM
roCyJJapCTBEHHOE PEryJIMpOBaHUE B O0JIACTH OXpaHbl OKPYXAIOIIEH cpenbl, Ha
[ATh KJIACCOB OMACHOCTH:

I kacc - ype3BbIualiHO onacHbIe 0TX0AbI | | KiIacc- BBICOKOONACHBIE OTXO/IbI
I1I kaacc- ymepeHHO onacHble 0TX0bIV Ki1ace- MajioonacHble OTXOAbI

V kjaace- NMPAKTUICCKU HEONMMACHBIC O0TXO0AbI
KpI/ITepI/II/I OTHCCCHH OIIACHBIX OTXOJOB K KJIACCY OITACHOCTHU JJISL OIIC

Crenenb Kpurepun otHeceHus Kiacc omacnoctu otxona
BpPEHOTO OTXOJOB KKJIACCy
BO3JICUCTBUSA OMacCHOCTH
OTXOJ0B Ha
OIIC
Ouenb DKOJIOrnYecKasi CucTeMa 1-# xmacc.
BBICOKAs HeoOpaTuMmo HapytieHa. [lepuon Upe3BbuaitHo omacHble.

BOCCTAHOBJICHUAOTCYTCTBYCT.

Bricokas DKooruueckas CUCTeMa CHJIBHO | 2-H Kjacc.
HapymeHa. [lepuon BricokoonacHble
BOCCTaHOBJICHHA —HEe MeHee 30
JIET TOCJIE MOJIHOTO YCTPAHECHUS
VMCTOYHHMKA BPEAHOTO

BO3JICUCTBHSL.
Cpennsis JKOJIOTHYECKAsA CUCTEMA 3-1 KJacc.
HapyuweHa. [lepuon YMEpPEHHO OnacHbIe

BOCCTaHOBJIEHUS — He MeHeel0
JICT TOCTIE CHIDKCHHS BPEITHOTO
BO3JEUCTBUS OT
CYIIECTBYIOMIET0 HCTOYHHUKA.

Huskas DKojoruueckas CHCTemMa 4-1 xiacc.
HapyueHa.llepuon MaitoonacHelie
CaMOBOCCTAHOBJICHMS — HE
MeHee 3 JIET.

OueHb HU3KAA | DKOJIOTHYECKAS CUCTEMA 5-i1 xnacc.
MPaKTUUYECKUHE HAPYIICHA. ITpakTH4YeCKH HEOMACHBIC

IIpukazom Pocnpupoananzopa ot 18.07.2014 Ne 445 yrBepskaeH peaepanbHbIA
KJIACCH(PUKALMOHHBIN KAaTAJOroTX0A0B (3aperucTrpupoBan B MuHCTE

Poccun 01.08.2014 N 33393) (manee - ®KKO). JlaHHBIH JOKYMEHT BCTYIWI B
cuiy ¢ 1 aBrycra 2014 rona.
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Knaccuduxanus OTXOJIOB B dKKO BBIITIOJIHEHA 1O CIIECIYIOLINM
KJIaCCU(UKAIIMOHHBIM TMPU3HAKAM: MPOUCXOXKJICHHUIO, YCJIOBUSAM 0Opa30BaHuUs,
XUMHUYECKOMY M (WJIM) KOMIIOHEHTHOMY COCTaBY, arperaTHOMy COCTOSIHUIO U
dbuznyeckoi popme.

Ko kaxxmoro Buga orxoA0B umeeT 11-3Haunyto CTpyKTypYy.

[lepBble BOCEMBb 3HAKOB KOJA MCHOJIB3YIOTCS U KOJMPOBAHUS IPOUCXOKICHUS
OTXOZOB M HX COCTaBa, ACBATHIA M JECATBIM 3HAKKM KOJA - JUIA KOAUPOBAHUS
arperaTHOro COCTOsIHMS U (pu3ndeckoil popmel. OAMHHAALATHIA 3HAK MOKA3bIBAET
KJIACC OMACHOCTH OTXO0JA B 3aBUCHMOCTH OT CTEIIEHU HEraTUBHOI'O BO3JCHUCTBUS HA

OKPYXAaIOILYIO Cpey.

B 11-oM 3nake kona nudpa 0 ucnonab3yercs s 0J0KOB, TUIIOB, TOATHIIOB, TPYIII
W TOATPYI; JJIi BHUIOB OTXOJOB 3Hadamias nudpa obosHadaer: 1 - |- kimacc
ommacHoctH; 2 - |l-i1 xnacc onmacuoctH; 3 - |l1-i kimacc omacHoctH; 4 - V- 11 k1ace
omacHocTH; 5 - V-ii Kjacc omacHOCTHU./[eBAThI U JecAThiii 3Haku 11-3Ha4HOTO
KOJIa HCIIOJB3YIOTCS ISl KOAUPOBAHUS arperaTHOro COCTOSHHUS M (DU3WYECKOM
dbopmel Buaa otxonoB: 00 - nmannele He ycraHoBieHbl, 01 - tBepmprii; 02
- skuakmi; 03 -

nactrooopazubiii; 04 - mmam; 05 - renb, komtoua, 06 - smynbcus; 07 -

cycien3ust; 08 - ceimyumit; 09 - rpanynar; 10 - mopomkooOpassbiii; 11 -
neuieoOpasubiif; 12 - BojokHo; 13 - roroBoe wu3aenMe, TMOTEPsBIIEE
noTpeduTenbcKue cBorcTBa; 99 - nHoe.

JaiiTe 0OTBETHI HA BONIPOCHI:
YTO OTHOCAT K OTXOJaM Mpou3BojaAcTBa? UTO OTHOCAT K OTX0AaM MOTpeOieHus ?

YTOo OTHOCST K OIIACHBIM OTXOI[aM?

BLIBOI[ — OTO OTBCT Ha IMOCTABJICHHYTO ILICJIb.

Tema 4.4 BausiHMe COUHMAJBHO-IKOJOTHYECKUX (PAKTOPOB Ha 310pPOBbe
yesi0BeKa
JlaGopaTopHnasi padora Ne 2

Tema: «Biansinue adbuoruvyeckux GakTopoB Ha 4Yel0BeKa (HM3KHE U BBICOKHE
TEeMIIEPATYPbI)»

Ienu 3aHATHS:
Oo0pa3oBaTenbHas. 3HaTh aOMOTHYECKHE (PAKTOPHI U BIUSHUE MX Ha YeJIOBEKa
(HM3KHE U BBICOKHE TEMIIEPATYpPHI)

Pa3puBalomasi: pasButue ymeHHs (UKCUPOBATh pE3YyNbTaThl MPOAETAHHON
paloThl, BBIIEIATH IJIaBHOE
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BocnurareabHasi:  (pOpMHUpPOBAHUE  OCO3HAHUS  IPAKTUYECKOTO  3HAYEHUS
npuoOpeTaeMbIX YMEHUH 7S TaibHeHIel npoecCuoHaNbHON 1eATeIbHOCTH

dopmupyemble pe3yJIbTaThl 00yUeHUs :

JIHYHOCTHBIC:

—  CHOCOOHOCTBH MCIIOJIb30BaTh 3HaHMSI O COBPEMEHHOW €CTECTBEHHO-HAYUYHOI
KapTUHE Mupa B 00pa3oBaTelbHOM W MNpPOPECCHOHAIBHON NIE€ATEIbHOCTH;
BO3MOXXHOCTH HMH(POPMAIIMOHHON cpeabl g oOecreyeHus MpPOAYKTUBHOIO
caM0o0Opa30BaHMUS;
MeTanpeAMeTHbIe:
— yMeHue OOOCHOBBIBaTb MECTO M pOJIb OHOJIOTMYECKHX 3HAHUA B
MIPAKTUYECKOM JAEATEIBHOCTH JIOJEH, PAa3BUTUH COBPEMEHHBIX TEXHOJOTHN;
OIPEEIIATH )KUBBIC

OOBEKTH B npuponc; IpoBOIAUTH Ha6J'IIOI[eHI/I}I 3a JKOCHCTCMaMH C ICJIBIO HX
OIINCAaHUs U BbIABJIICHHUA CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX H3MGH€HHﬁ; HaXOIUTb U
AHAJIM3UPOBATH HH(bOpMaHI/IIO O JKHUBBIX O6’beKTaX;

npeaMeTHbIE:

— BJIaJICHHE OCHOBHBIMU METOJaMU HAYYHOI'O TO3HAHMUS, UCIIOIb3YEMbIMU TIPU
OMOJIOTMYECKUX MCCIICAOBAHUAX JKUBBIX OOBEKTOB U DKOCHUCTEM: OIKCAHHEM,
HU3MEpPEHUEM, TIPOBEJCHUEM HAOJIOICHUN; BBISIBICHHE U OIIEHKA aHTPOIOTEHHBIX
W3MEHECHUU B IIPUPO/IC;

Hopma Bpemenu: 2 yaca

®opma opranuzanum padboTbl: MUKPOTPYIIIIHI MO 2 YeJIoBeKa (MHAUBUIYAIBHO)

O6opynoBaHme: THCTPYKTUBHASI KApTOUYKa
CnpaBouHbIii MaTepuaJl

AlGuoTtndeckue ¢GakTopsl cpeapl — 3TO (PAKTOpbl HEOPTAaHUYECKOW TMPUPOIBI,
BITUSIIOIIIAE HA OPTaHU3M.

B Xxome »BOJIOLIMOHHOTO pa3BUTHS OPTaHU3M YEJIOBEKA, NPEXKAE BCETO,
aJanTUpPOBAJICA K JECHUCTBUIO IIMPOKOTO CIIEKTpa MPUPOIHBIX YCIOBHM: K
ONPENIEIICHHOMY JAaBJIICHUI0O W TPAaBUTALIMU, YPOBHIO KOCMHUYECKMX M TEIUIOBBIX
U3ITy4YEeHUM, ONpeIeICHHOMY T'a30BOMY COCTaBY OKpY’Karolie atMocdepbl, CMEHE
CE30HOB T0Jla, CMEHE JHS U Houu. B pe3ynbpTaTe (PUKCUPOBAHHOCTU B OpPraHU3ME
U3MEHEHUH OKPYXKAIOLIET0 MHpa U CUTHAJIBHOTO 3HAYeHHUS (DAaKTOPOB BHEIIHEH
CpeIbl U Pa3BUBAIOTCS PEAKIIMH MIPUCTIOCOOTICHHS OpraHUu3Ma.

YenoBek, B OTIMYHE OT >KUBOTHBIX, IOMOTraeT ce0e MpHCIOocabIuBaThCA K
YCIIOBUSIM CYIIECTBOBAHUS, UCITIONb3YsI, KPOME CBOMX (PU3MOJIOTUYECKUX PEaKIHil,
€11 ¥ Pa3JMYHbIE 3aIUTHBIE CPEICTBA, KOTOPHIE Jaja EMy HUBWIM3ALN: ONEKIY,
JIOMa U T. Tl. DTO OCBOOOXKIAET OPraHU3M OT Harpy3Kd Ha HEKOTOpBIE aJlallTUBHBIC
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CUCTEMBI U B PsJ€ Cllydyae UMEET OTPULATEIIbHBIC I OpPraHW3Ma IOCIEIACTBUA:
CHIKAeT BO3MOXKHOCTh a/IallTUPOBATHCS K MPUPOIHBIM dakTopaM. B cBs3u ¢ 3Tum
OMOJIOrMYeCcKas peakiysl >KMBOTO OpraHM3Ma Ha F€OXMMHYECKUE (PAKTOPbI MOMKET
HPOSIBJISITBCS B IIUPOKOM JUANa30HE — OT MPUCIIOCOOIEMOCTH OpraHu3ma 0
3a00JIEBaHUs U J1aXKe THOENN B XOJ€E

AMHUIEMUYECKUX 3a00JIEBaHUM, HOCSIIUX MACCOBBIA XapakTep. MUKpPO3JIEMEHTHI
ABJISIIOTCS

OK30I'CHHBIMHU I'COXHUMHNYCCKNMU Q)aKTOpaMI/I, HUI'paromiuM 3HAYUTCIIbHYIO POJIb B
TAaKUX JKHM3HCHHO BaXXHBIX IIPOLCCCAX, KaK POCT, PAa3MHOKCHHUC, KPOBCTBOPCHUC,
KJIICTOYHOC JIbIXaHHC, oOMeH BCIICCTB.

[Tomumo  mpupoaHo-reorpadpuyeckux  (GakTopoB, OOJBIIOE 3HAUYEHUE B
BO3HUKHOBEHHUU MAacCOBBIX 3a00JIEBaHUN MMEIOT COLHAIbHO-3KOHOMHUYECKHE
YCIIOBUS KU3HU HaCEJIEHUs, IPEXKIe BCero, ypOaHu3auus, CBsI3aHHasi ¢ TIIyOoKon
CTPYKTYpPHOU NEPECTPOUKON CYIIECTBYIOIIMX TOPOJOB M CEJIECHWW Ha OCHOBE
WHyCTPUH, TPAHCIIOPTA U T. 1.

Yyer ypoBHeW 3a00iieBa€MOCTH T1IO OCHOBHBIM KJlaccaM M Ipynmnam
3a00J1€BAEMOCTH W MPOBEJAECHUE SIUJEMUOJIOTMYECKOT0 PAalOHUPOBAHUS AAIOT
OCHOBAaHME JJIA BBISBICHUS (PAKTOPOB BHEIIHEH Cpenbl, BIUAIOIMIMX Ha
3200J1€Ba€MOCTb.

UccaenoBanue (Pu3H0JI0rH4ecKUX MEXAaHM3MOB aJanTalMd OPraHu3Ma K
HHU3KHUM TeMIlepartypam

du3znoJioruyeckasi aJanTanuuss — O3TO YCTOWYMBBIA YPOBEHb AKTUBHOCTU WU
B3aMMOCBSI3M (DYHKIIMOHAJIbHBIX CUCTEM, OPTaHOB U TKaHEH, a TaK’Ke€ MEXaHU3MOB
ynpaieHus. OH oOecrieunBaeT HOPMAJBHYIO KU3HEICSATEIbHOCTh OpPraHu3Ma U
TPYAOBYIO aKTUBHOCTb YE€JIOBEKA B HOBBIX (B TOM YMCJIE U COLIMATIBHBIX) YCIOBUSIX
CYILIECTBOBAaHMs, CIIOCOOHOCTh K BOCIIPOM3BEIECHUIO 3J0POBOI0 TOTOMCTBA.

[Ipm ajmanTanmu K HU3KAM TEMIIEpaTypaM TIPOLECCHl  TEIIOMPOAYKITUN
CTAaHOBSITCS MHTCHCHBHEE, a TEIUIOOTIAYM CHUXKAIOTCS M B KOHEYHOM MTOTE
YPaBHOBEIIMBAIOTCS ~ TakUM  00pa3oM, dYTOOBl  HamboJee  COBEPIICHHO
MO/IICP)KMBATh CTAOMJIBHYIO TEMIIEpaTypy Tela B HOBBIX ycloBusax. Ciemyer
OTMETHTh, YTO K aKTHBHOW ajamnTallid B O3TOM CJIy4ac MPHUCOCIUHSIOTCS
MEXaHHU3MbI, 00ECTIEYNBAIOIINE MTPUCTIOCOOTICHUE PEIETITOPOB K XOJOIYy, TO €CTh
MOBBIIICHUE TOpOra pasApakeHHWs JTHUX PELeNnTopoB. Takol MEXaHHW3M
OJIOKMpOBaHUS JCHCTBUS  XOJOJa CHWXKACT TIMOTPEOHOCTh B  aKTHUBHBIX
aJIaNTAllMOHHBIX PEaKIIHSIX.

DU3HOJIOTMYECKHEe MEXAHU3MbI aJalTalluk OpraHu3Ma K HU3KUM TeMIiepaTrypam
MOKHO HCCIIENA0BATh C MOMOIIBIO TPOCTON MPOOBI — OIYCKAHUS PYKH B BOIY CO
JbA0OM. DTa Tpo0a MO3BOJISIET TAKKE U3MEPHUTH JIalITUBHYIO PEAKIIMIO OPTaHU3Ma
Ha MHTEHCUBHOE XO0JIOZOBOE PA3APAKEHUE.

Bnayase y HCpITyeMOro, KOTOpbIA CIOKOMHO CUIUT HA CTYJIE, U3MEPAIOT Yepes
KOKIYI0 MUHYTY CHCTOJIMYECKOE M JHMACTOJWYECKOE IABICHHE U IIYJbC 10 TEX
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nop, MoKa IOKa3aHus HE CTaHyT CTaOWJIbHBIMH. YacToTy mylibca y 3amsiCThs
noacunThIBatoT 3a 10 ¢.,MoTy4eHHBINH Pe3yIbTaT YMHOXKAIOT Ha 6

3aTeM pyKy HCIBITYEeMOTO TOTPYXKAIOT 10 KUCTH Ha | MUH. B XOJIOAHYIO BOIY
0°C. Yepes 30-60 c. mocie 3TOro U3MEpSAIOT CUCTOJIUYECKOE U JUACTOIUYECKOE
naBinenue. Kpome TOro, Ha OIIyNb WM TPH TOMOIIM CICIHAIBHOTO MpUOOpa
MOJICUMTHIBAIOT YACTOTY Iysbca. [lociie Toro, Kak pyKy BBIHYT U3 BOJBI, JETAOT
U3MEPEHUS Yepe3 KOKIYI0 MUHYTY 0 TeX IMOp, MOKa BCE U3MEPSIEMbIC BETUIHHBI
HE BEPHYTCS K HCXOJAHOMY ypoBHIO. OTMEUalOT M3MEHEHHs LBETa JIMIAa U PYK
UCTIBITYEMOTO.

VY MOJIOABIX HIOAEH CUCTOJIUYECKOE JABJICHUE MOKET IMOoBhIMAaTheca Ha 20-30 MM
pT. cr. Jlioau, TPHUBBIKIIME K XOJOAHOMY KIMMATy, IIOKa3bIBalOT MEHEE
3HAYMTEIBHYIO PEAKINIO U UCTIBITHIBAIOT MEHEE CHIIBHYIO 00JIb.

Cybvexkmuenusie ouwgyujeHus. 3anuinTe CO CIOB UCIBITYEMOT0, KAKHE ONTYIICHUS
OH HCIIBITHIBAJI U HACKOJIBKO CUJIHLHOM ObliIa 0OJIb.

HpOBGI[HTe HCCIICAOBAHUA Y 3—4 CTYACHTOB, pPOIHUBIIMUXCA B Pa3HbIX
KIMMATHYCCKHUX YCIOBHAX, a4 TAKXKC Yy IIPOXKHBAIOIIHNX B PA3HBIX IIO YKIIaay H
MAaTCPUAJIBHOMY NOCTATKY CCMbAX.

Oopadoomka pe3yniomamos u 6v1800wl. IlocTpoiite rpaduk 1Mo BceM

MOJIYYeHHBIM pe3yibTaTaM. CrenaiiTe BEIBO O BIMSHUM KIMMaTOreorpaduuecKux
U COIMAJIbHBIX (PAKTOPOB Ha aJaNTHUBHBIE BO3MOXKHOCTH OpraHU3MA.

Ilpumep. Y cryneHTa, poOUBIIETOCS U BBIPOCIIETO JI0 MOCTYIIEHNS] B UHCTUTYT B
YCJIOBUSIX HU3KHUX CPEAHETOJIOBBIX TEMIIEPATYP, IIPU MTOIPYKEHUH PYKH B

XOJIOJIHYIO BOJY HaOJF0/1aJIM MOBBIIICHUE YacTOThI myJjbca Ha 10 %, moBbIIeHHE
CUCTOJIMYECKOTO JaBieHusi — Ha 10 MM pT. CT., a y CTy/IeHTa,

POJUBIIIETOCS U BBIPOCIIETO B YCIOBHUAX KAPKOTO KIMMAaTa — COOTBETCTBEHHO HA
34 % n 25 MM pr. ct. Ilpu 3TOM y NOCII€IHEr0 MCHBITYEMOTO, B OTIWYUE OT
IPEbIIYIIEro, HEMOCPEACTBEHHO IOCIE MOTPYXKEHUS PYKH OTMEYAIH 3a/I€PXKKY
JIbIXaHUA W TOOJEAHCHHE KOXHM, 4YTO OOYCIOBJICHO PE3KUM CY)KEHHUEM
MOBEPXHOCTHO PACMOJI0KEHHBIX KPOBEHOCHBIX

COCY/IOB.

1.  OrtoOpa3ure Ha rpaduKe pe3yJIbTATHI HCCIAEAOBAHUS, HA KOTOPOM Oyaer
NMOKAa3aHA Pa3Hasl CTelNeHb BHIPA’KEHHOCTH PEAKLIMU BEreTATUBHBIX CHCTEM
OpraHu3Ma Ha BO3/JeiicTBHe XO0JI0/1a.

2. Kourpoabnbie Bompochl: [lepeuncnure abuornueckue (akTopbl Cpeibl.
OnummTe (U3MOIOTHYECKUE PEeaKlMd OpraHM3Ma Ha M3MEHEHHE TeMIlepaTyphbl
OKpPYXalollel Cpe/ibl.

Kak npoucxonuT ananrtaius opranu3Ma K IpUPOIHBIM U COLIMATBLHBIM (pakTopam?
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KonTpoabnas pabora Ne3«Teoperndyeckue acneKThbl IBOJIOUNM KU3HU HA

3emJie»
Bapuanrt 1

A1.Ku3up Ha 3eMiie BOZHUKIIA:
1 )nepBoHaYaILHO Ha CYIIIE.
2)nepBOHAYAIBHO B OKEAHE.
3)Ha rpaHulie CylIU U OKeaHa.
4)0THOBPEMEHHO Ha CYIIIE€ U B OKEaHE.
A2.IlepBbie XMBbIE OpraHU3MBbI, MOSBUBIIKMECS HA 3eMJIe MO CIOCOO0Y MUTAHUS U
JIbIXaHUs OBLIH:
1)aspoOHbIMU aBTOTpOdaMH.
2)ana’poOHBIMU aBTOTPODAMH.
3)aspoOHbIMU TeTepoTpodhaMu.
4)ana’poOHBIMU TeTepoTpodamu.
A3.0Opranusmbl, TMOSBUBIIMECS Ha 3eMiie TP HUCTOIICHMHM  3araca
CUHTE3UPOBAHHBIX AOMOTEHHBIM IYyTEM OPraHWYECKHX BENIECTB, MO CIOCO0Y
JIBIXaHUS ¥ CIIOCO0Y MUTaHUS ObLIH:
1)aspoOHbiMU aBTOTpOdaMu  3)aHa’pOOHBIMU aBTOTpOhaMu
2)aspoOHbIMU TeTepoTpodamu  4)aHadpoOHBIMU reTepoTpodamu
A4 HauyanmoM OHMOJIOTMUECKON 5BOJIIOIMU KU3HU Ha 3eMJie MPUHITO CUUTATh
MOMEHT BO3HUKHOBEHHUSI IEPBBIX:
l)oprannyecknx BEMIECTB 3)OIHOKIIETOYHBIX MPOKAPHUOTHUUECKUX
OpraHU3MOB
2)KoalepBaTHBIX Kalelb M3 OPraHMYEeCKHX BEIECTB  4)OJHOKIETOYHBIX
AYKapUOTUYECKUX OPTaHU3MOB
AS5.IlpaBuibHasi TEOXPOHOJIOTHYECKAS MOCIEI0BATEIBHOCTD 3P B UCTOPUU 3€MIIH
CleIyIoLas:
1 )apxeit, mpoTepo30ii, Maneo30i, Me3030H, KaitHO301
2)0poTepo30H, apxei, majieo3ou, Me3030i, KaitHO30M
3)apxei, majaeo30i, mpoTepo30ii, KaitHO30M1, Me3030i
4)KaiftHO3011, ME3030M, MMaJIe0301, MPOTEPO30ii, apxei
A6.C MOMEHTA MOSIBICHUS TIEPBBIX JKUBBIX OPTaHU3MOB MPONIIO0, B MIIP. JIET:
l)okono 5 3)okosno 2.5
2)okoio 3.5 4)okoio 1.5
A7.I'maBHOE 3BOJIIOIIMOHHOE COOBITHE B Pa3BUTHUN OPTaHUYECKOTO MUpPa B apxee:
1)BBIXO/ pacTeHUM Ha CyILy 3)osIBI€HUE U PACUBET MPOKAPHUOT
2)NOSIBJIEHUE U PACUBET 3YKapuOT 4)MOSIBIIEHHE MHOTOKJIETOYHBIX )KMBOTHBIX
A8.JleATeNbHOCTD JKUBBIX OPTAHU3MOB B IPOTEPO30€ MPUBEIIA K:

1)o6pa3oBaHUIO0 MOYBBI 3)MOIJIOIIEHUIO KUCTOpoAa W3
aTMocdepbl
2)HaKoIJIeHHI0 B aTtMocepe kuciopoaa 4)MOJHATHIO CYIIM W OOpa30BaHUIO
MaTEPUKOB

A9.BbIxoy pacTeHUH Ha CYIly B paHHEM IaJIe030€ MPeIeCTBOBAJIO:
1)popmupoBaHre 030HOBOTO IKpaHa
2)HachlIeHUuE aTMOC(EpPbl KUCIOPOIOM
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3)HacklieHre atMochepsl YIIIEKUCIBIM ra3oM

4)nosIBIICHUE U PA3BUTUE Y HUX ITPOBOJISIIICH TKaHU

Al10.'anBHOE DHBOJIIOIMOHHOE COOBITHE B PAa3BUTHH OPraHUYECKOTO MHpa B
MI03/IHEM Maneo30¢e (eBOH, KapOOoH, ITEPMb ) :

1)Beixon nepBbIX pacTeHu# (ICMIIO(UTOB) Ha CYITy

2)BBIXOJ] IEPBBIX O€CIIO3BOHOYHBIX KUBOTHBIX HA CYIILY

3)BBIXO/1 MIEPBBIX MO3BOHOYHBIX (CTEromedanoB) Ha CyITy

4)pacuBeT B MOPSIX MHOTOKJIETOUHBIX BOJOPOCIIEH U KOCTHBIX PBIO

All.I'naBHOE SBOJIOLMOHHOE COOBITHE B Pa3BUTUU OPraHUYECKOTO MHUPA B KOHIIE
Me3030s (Men) :

1)PacuBeT Bomopocieit U mpecMbIKAIOIXCSI

2)MOSIBJICHUE TOJIOCEMEHHBIX U TIEPBBIX MTHUI]

3)nosiBiieHUE TOKPHITOCEMEHHBIX U BBICIINX MJIEKOMUTAIOIINX

4)pacuBeT MPECMBIKAIOIINXCS U TOSIBJICHUE NEPBBIX MICKOMUTAIOIINX
Al2.I'ocnoacTByromiee IIOJIOKEHUE IMTUI[ B HBOJIIOIMA OPraHHUYECKOro Mupa
CBS3aHO C UX:

1)OTHOCUTENBHO KPYIHBIMU pa3MepamMu Tesa

2)BBICOKOM TIJIOJIOBUTOCTHIO U 3a00TOM O MOTOMCTBE

3)TenI0KPOBHOCTHIO M KPYITHBIM TOJIOBHBIM MO3TOM

4)npucnocoOJIEHHOCTHIO K Pa3HBIM CIIOCO0aM pa3MHOKEHUS

A13.I'maBHOE 3BOJIIOIIMOHHOE COOBITHE B Pa3BUTUN OPraHUYECKOTO MHUpa B HaJase
KaitHO3051 (1IaJIEOT€H, HEOTEH WJIU TPETUUHBIN MEPHUO) :

1)rocrioACTBO HACEKOMBIX U TOJIOCEMEHHBIX

2)NOSIBJICHUE MTEPBBIX MIEKOMUTAKOLIUX MTHUIL

3)rocrnoICTBO MOKPHITOCEMEHHBIX U MOSIBJIEHUE TPUMATOB

4)pacuBeT NPECMBIKAIOIINUXCS U MOSABICHUE TOKPHITOCEMEHHBIX

A9.OCHOBHBIE OpraHU3MBbl, CYLIECTBOBABIIME HAa 3eMJI€ B PAaHHEM MaJle030€
(kemOpHuii, OPIOBUK, CUITYD) :

1)KocTHbIe pbIObI, HACEKOMBIE U BOJIOPOCIIU

2)TpunoOuUTHI, MAaHIUPHBIE PHIOBI U BOJIOPOCTU

3)Kopaibl, XpsIeBble pbIObI U CHOPOBBIE PACTEHUS

4)xpsiuieBble pblObl, HACEKOMBIE M CIIOPOBBIE PACTEHUS

A10.OcHOBHBIE OpraHW3Mbl, CYIIECTBOBABIIME HAa 3€MJIE B MO3AHEM MAJIE030€
(1eBoH, KapOOH, TIEPMB) :

1 )xpsitieBbie PHIOBI, TPUIOOUTHI U BOJOPOCITH

2)MaHIMPHBIE PHIOBI, TPUJIOOUTHI U TATTOPOTHUKOOOPA3HbIE

3)XpsiiieBbie U KOCTHBIE PHIOBI, HACEKOMBIE U MAIOPOTHUKOOOpa3HbIC
4)IaHIMPHBIE U XPAIIEBHIE PHIOBI, TPECMBIKAIOIINECS U TOJIOCEMEHHBIC

Bapuanr 2

A1.Ku3np Ha 3emMiie BOZHHKIIA:

1 )mepBOHaYAILHO HA CYyIIIE
2)nepBOHAYAIHLHO B OKEaHe

3)Ha rpaHuIIe CYIIIM U OK€aHa
4)0THOBPEMEHHO Ha CYIIIe U B OKEaHe
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A2.IlepBbie XKMBbIE€ OpraHU3Mbl, MOSBUBIIHUECS HA 3eMJle MO CIOCOO0Y MUTAHUS U
IBIXaHUS ObLIN:

1)aspoOHBIMU aBTOTpODaMH.

2)aHa’poOHBIMU aBTOTPODaMH.

3)a’spoOHBIME TeTepOTPOhaMHU.

4)arHa’poOHBIMU TETEPOTPODHaAMH.

A3.ITpu ucTOILIEHNN 3amaca CUHTE3UPOBAHHBIX A0MOT€HHBIM ITyTEM OPraHUYECKHX
BEIIECTB, HAa 3eMJie MOSIBUJINCH OPTaHU3MBI 10 CHOCO0Y MUTAaHUA U MO CHOCO0Y
MUTAHUS:

1)aspoOHBIMEU aBTOTpPOaMH.

2)ana’poOHBIMU aBTOTPODaAMH.

3)aspoOHbIMU TeTepoTpodhaMu.

4)aHa’poOHBIMU reTepoTpodamu.

A4 Kpynueitmum  apomMopdo30M, OKazaBIIMM CYIIECTBEHHOE BO3JCHCTBHE Ha
paHHUE 3Tarbl SBOJIOINH KU3HU Ha 3emiie, ObLIO:

1 )mosiBeHue MpoOKapuoT

2)IOSIBIICHUE DYKAPUOT

3)BO3HUKHOBEHHE (POTOCUHTE3A Y TPOKAPUOT

4)BO3HUKHOBCHHE JIBIXAHUS Y IYKAPHOT

AS5.Camas IpeBHsIS U3 IEPEUNUCIICHHBIX B UCTOPUHU 3EMIIU dpa:

1)apxei

2)naneo3oit

3)me30301

4)nipoTepo3oi

A6.C MoMeHTa BbIXOJa MEPBBIX JKUBBIX OPTraHU3MOB Ha CYIIy MPOILIO, B MIIPJA
JeT:

1)okoso 3,5

2)okouio 1,5

3)okoino 2,5

4)oxomno 0,5

A’7.OCHOBHBIE OpraHU3MbI, CYLIIECTBOBABIINE HA 3€MJIE B apXee:

1)6akTepun U cuHe-3eJIeHble BOJOPOCIH (LIMaHOOAKTEPUN )

2)MHOTOKJICTOYHBIC BOJOPOCITH W KHIIIEYHOTIOJIOCTHBIC

3)KOpaJIJIOBbIE TOJIUIBI U MHOTOKJIETOYHBIE BOJIOPOCIIH

4)mMopckue 0eCrTO3BOHOYHBIC KUBOTHBIE U BOJOPOCIIH

A8.I'maBHOE »HBOJIIOIIMOHHOE COOBITHE B Pa3BUTUM OPTraHUYECKOTO MHpa B
IPOTEPO30€:

1)BBIXO/ pacTeHuM Ha CyILy

2)BBIXOJT MHOTOKJICTOYHBIX )KMBOTHBIX HA CYIITY

3)osiBICHUE U PACIBET 3YKAPHOT (3EJICHBIX BOJOPOCIICH)

4)nosBJIEHHE U PACIBET MPOKAPUOT (CUHE-3€JIEHBIX BOJAOPOCIIEH)

A9.OCHOBHBIE OpraHU3Mbl, CYLIECTBOBABIIME Ha 3€MJI€ B PAHHEM MaJle€030€
(kemOpHuii, OPIOBUK, CUITYD) :

1)KocTtHble pbIObI, HACEKOMBIE U BOJIOPOCITU

2)TpUSIOOUTHI, MAHITUPHBIE PHIOLI U BOJIOPOCIIH
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3)Kopaibl, XpsIIeBbIe pbIObI U COPOBBIE PACTEHUS

4)xpsreBbie phIObI, HACEKOMBIE W CIIOPOBBIC PACTCHUS

A10.OcHOBHBIE OpraHU3MBbI, CYIIECTBOBABIIME Ha 3€Miie B MO3AHEM MaJIE030€
(meBoH, KapOOH, IIEPMb ) :

1 )xpsitieBbie PHIOBI, TPUIOOUTHI U BOJOPOCITH

2)HaHIUPHBIE PBIOBI, TPUIOOUTHI U MATOPOTHUKOOOPa3HbIC

3)XpsiIeBsie ¥ KOCTHBIE PHIOBI, HACEKOMBIC U MAITOPOTHUKOOOpa3HBIC
4)naHIMpPHBIE U XPAUIEBHIE PHIObI, TPECMBIKAIOIIUECS U TOJIOCEMEHHbBIE
All.I'naBHOE »HBOJIIOIIMOHHOE COOBITHUE B PAa3BUTHM OPraHUYECKOr0 MHUpa B
cepeauHe Me3030s (ropa)

1)rocroICTBO TOJIOCEMEHHBIX U MOSBIICHUE TTEPBBIX MTHUIL

2)pacuBeT MaropoOTHUKOOOPA3HBIX U TOSIBJICHUE TOJIOCEMEHHBIX

3)pacuBeT 3eMHOBOIHBIX U MOSIBJICHUE TIEPBBIX MIICKOMUTAIOIINX

4)nosiBJIeHUE MANOPOTHUKOOOPA3HBIX U PACI[BET MPECMBIKAIOIIUXCS
Al2.I'ocnioacTByIOIIEE MOJ0KEHUE MIICKOITUTAIOIINX B ABOJIFOLIMKA OPTaHUYECKOTO
MHpa CBSI3aHO C UX:

1 )oTHOCUTENBHO KPYITHBIMU pa3MepamMu Teja

2)BBICOKOH TIJI0JIOBUTOCTHIO U 3a00TOM O TOTOMCTBE

3) TEIIOKPOBHOCTHIO U BHYTPUYTPOOHBIM Pa3BUTHEM

4)npucnocoOJIEHHOCTHIO K Pa3HBIM CIIOCO0aM pa3MHOKEHUS

Al3.I'maBHOE »HBOJIIOIIMOHHOE COOBITHUE B PA3BUTHH OPraHUYECKOTO MHpa B
cepellnHe KaitHO305 (HEOTeH)

1 )rocmnoicTBO MIICKOMUTAIOIINX, IITUI] U HACEKOMBIX

2)BBIMUpAHUE MIPECMBIKAIOIINUXCS U MOSBICHUE MITHUII

3)rocrnoICTBO TOJIOCEMEHHBIX U BBIMUPAHUE MPECMBIKAIOIINXCS

4)nosiBIEHUE MEPBBIX MIECKOMUTAOIIUX U BBIMUPAHHUE MPECMBIKAIOIINXCS
Al4.I'maBHO€ 3BOJIIOIIMOHHOE COOBITHE B Pa3BUTUM OPraHUYECKOTO0 MUpPa B apXee:
1)BBIXOJ1 pacTeHU HA CyIIy 3)nosiBIEHUE U PACLBET MPOKAPUOT
2)MOSIBJIEHUE U PACUBET DYKapUOT 4)MOSBIIEHHE MHOTOKJIETOUHBIX )KMBOTHBIX
A15./leaTenbHOCTD KUBBIX OPTraHW3MOB B TPOTEPO30€ MPUBENA K:

1)oOpa3oBaHUIO MOYBHI 3)MOTJIOMIEHUIO KHUCIIOpOAa W3
aTMocQepbl

2)HakoIJIeHHI0 B aTtMocdepe kuciopoaa 4)MIOIHITHIO CYIIM U OOpa30BaHUIO
MaTepUKOB

Pa3nen S. buoJsiorusi B sKM3HU
Tema 5.1 BHOTEXHOJI0THH B 'KU3HHU KAKI0T0
1.BbinoJjiHeHUe ¥ 3a1IUTA Keiica

IIpakTH4yeckoe 3ansitue Ne 4
Tema: Keiicbl Ha aHaIM3 MH(POPMALMH O HAYUYHBIX JOCTHKEHUAX B 00J1aCTH
reHeTHYeCKHUX TeXHOJIOTHH, KJICTOYHOMI HHKEHepuH, NHUIIEBbIX
OmorexHosorui. 3amura Keiica: MNpeACTaABJIeHHE Pe3yJbTATOB pelleHus:
KeliCcoB (BBICTYILICHHUE C MPe3eHTaIue)

eau 3ansaTHSA:
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Oopa3oBatenbHas: AHanu3 MH(OPMALMKM O HAyYHBIX JOCTH)KEHUAX B 00JIacTH
TEHETUYECKUX TEXHOJIOTH, KJIETOYHOM WH)KEHEPWH, MHUILEBBIX OMOTEXHOJOTHU.
Pa3puBalomasi: pa3Butue yMeHHs (UKCUPOBATh pE3yNbTaThl MPOACTaHHON
paboThI, BBIAEIATH IJTABHOE

BocnurareabHasi:  (pOpMHUPOBAHHUE OCO3HAHUS  MPAKTUYECKOTO  3HAYCHUS
npruoOpeTaeMbIX YMEHH JIJIs JajbHEeHen npohecCuOHaIbHON AeATEIbHOCTH

dopmupyemble pe3yJibTaThl 00yUeHHS:

JINYHOCTHBIE:

—CIIOCOOHOCTh HCIOJIb30BaTh 3HAHUS O COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
KapTUHE MUpa B 00pa3oBaTeNbHOW M MPO(PEecCHOHAIBHON JesATEIbHOCTH;
BO3MOKHOCTH HH(GOPMAIMOHHOM Ccpenabl g OO0eCHeueHus: MPOJTyKTUBHOTO
caMo00Opa30BaHMS;

MeTanpeaMeTHbIe:

— YyMEHHE OOOCHOBBIBATb MECTO U POJb OWOJOTMYECKUX 3HAHUU B
IIPAKTUYECKOM AEATEIBbHOCTU JIIOJIEW, PAa3BUTUHA COBPEMEHHBIX TEXHOJIOTHU;
ONpENENsITh JKUBbIE OOBEKTHI B NPHUPOJAE; MPOBOAUTH HAOMIOIEHUA 3a
DKOCHCTEMAMH C IENbI0 KX OIMACAHUSA W BBIABICHUS E€CTECTBEHHBIX U
AHTPOIOT€HHBIX M3MEHEHMI; HAXOJUTh W aHAJIM3UPOBATh MHGOPMALMIO O
JKHBBIX 00BEKTaX;

npeaMeTHbIe:

— BJIa/ICHHE OCHOBHBIMU METOJAMU HAYyYHOT'O NO3HAHUS, HCIIOIb3YEMBIMH IIPU
OMOJIOTrMYECKHUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB M HKOCHUCTEM: OINHCAHUEM,
U3MEpPEHHEM, T[pPOBEJACHHEM  HAONIOACHUN;  BBIABIEHWE W OICHKA
AHTPOIIOI€HHBIXMU3MEHEHUI B IPUPOJIE;

Hopma Bpemenu: 2 yaca

®opma opraHuzanuu  padoTbl:  MHUKPOTPYNNIBI 1O 2  YeloBeKa

OO0opynoBaHue: MHCTPYKTHUBHAS KapTOUKa, IIpe3eHTanus «[' eHeTuuecKasuHKeHepus»,
WHTEPAKTUBHASI IOCKA, POEKTOP, KOJIOHKU, HOYTOYKH C BBIXOJIOM B UHTEPHET.

(MHOUBHIYAIBHO)
CnpaBouHbIil MaTepUAaJI

I'eHHasi MHKEHEPHUS - OTO CyMMa METOJIOB, MO3BOJISIONINX NIEPEHOCUTH T€HBI U3
OJIHOTO OpraHM3Ma B JPYyrod, WM - OTO TEXHOJOTUS HAMPABICHHOTO
KOHCTPYHUPOBAHUSI HOBBIX OMOJIOTHYECKUX 0OBEKTOB.
['eHHas WHXKEHEpUS HE SBISICTCS HAYKOM — 3TO TOJILKO HA0Op MHCTPYMEHTOB,
VCMOJIB3YIOIIMNA  COBPEMEHHBIE JOCTHKEHUSA KIETOYHOW U MOJIEKYJISIPHON
OMOJOTMHU, TEHETUKU, MUKPOOUOJIOTUU U BUPYCOJIOTHH.
PaboThl 10 M3MEHEHUIO CYHIECTBYIOUIUX OPraHMYECKUX (POPM CTaiu BO3MOKHBI
TOJBKO Tociie Toro, kak B 1953 romy Owbuta pacmmudpoBana monekyna JIHK.
UYenoBek HaKOHEI MOHSUI CYIIHOCTh I'€Ha, €ro 3HayeHue Jyisi OEIKOB, MPOYUTal
KOJI TEHOMOB >KMBBIX OPraHU3MOB M €CTECTBEHHO HE CTaJl OCTAHABIIMBATHCS Ha
JOCTUTHYTOM. B aymax Jrofedl BO3HUKIO CHUJIBHOE JKEJIAaHUE «TBOPHUTHY
YKUBOTHBIN U PACTUTEIIbHBI MUP TUTAHETHI TIO CBOEMY YCMOTPEHHUIO.
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C mnopa3uTenbHOM HACTOMYMBOCTBIO W YIOPCTBOM YEJIOBEK CTall JOOWMBATHCS
MOCTABJIEHHOW LENM W K KOHIy nepBoro aecstuieruss XXI Beka JOCTUT OYEHb
MHOroro. OH Hayudwsics BBIACNATh I€H U3 OpPraHu3Ma U CHUHTE3UpPOBATH €ro B
7a00pATOPHBIX YCJIOBUSX; OCBOWJ TEXHOJOTMM BUJIOM3MEHEHMS] T€Ha I
NpUJAHUS €My HYXXHOM CTPYKTYphI; HalI€ll crocOObl BBEICHUS B SAJIPO KIETKU
peo0pa30BaHHOTO Te€HAa M MPUCOSIUHEHUS €ro K CYMIECTBYIONUM T€HETHICCKUM
oOpa30BaHUSM.
Mertoasl reHHON MHXKeHepun: 1. ['mOpuI0IOrnyecKuil aHaiu3 - OCHOBHOM METOJ
reHeTukd. OH OCHOBAaH Ha WUCIIOJb30BAHUM CHUCTEMBbI CKpEIIMBAHUS B Psje
MOKOJICHUM JIJIs1 ONIPENICTICHUS XapaKTepa HacaeI0BaHUs MPU3HAKOB U CBOWCTB.
2. I'eHeaoru4ecKuii METOJ 3aKJIF0YaeTCs B HCMOJb30BAHUM POJOCIOBHBIX.
JIma n3yyeHus 3aKOHOMEPHOCTEM HACJIEIOBAHUS IPU3HAKOB, B TOM YHCIIE
HACJIEJICTBEHHBIX 00JIE3HEH. DTOT METO/I B IIEPBYIO OUepeIb IPUHUMACTCS MIPU
M3y4YEHUH HACJIEACTBEHHOCTH Y€JIOBEKA U MEJIJICHHO TUIOISIINXCS )KUBOTHBIX.
3. lluToreHeTHYECKUN METOJT CIIYKHUT ISl M3yUEHUS CTPOCHUS XPOMOCOM, UX
periMKanuu 1M (PYHKIHMOHUPOBAHMS, XPOMOCOMHBIX IEPECTPOCK U
W3MEHYMBOCTH YHCIa XpOMOCOM. C MOMONIBIO IIUTONEHETUKHU BBISBISIOT
pasHbie 0OJIE3HM M AHOMAJIUM, CBSI3aHHBICE C HAPYIICHUEM B CTPOCHHUHU
XPOMOCOM U U3MEHEHHE UX YUCIIA.
4. TlonmynsiIMOHHO - CTAaTUYECKUW METOJ MPUMEHSETCS] Tpu 00padoTKe
pE3yabTaTOB CKPEIIMBAHUN, WU3YYEHUS CBSI3H MEXKIY IPU3HAKAMH, AHAIINA3E
TEHETUYECKOU CTPYKTYPhI NOMYJISLHAN U T. 1.
5. HmMmmyHOreHeTHMYeCKMi METOJ BKIIOYAIOT CEPOJOTHYECKHE METO/IbI,
UMMYHODJIEKTpOoope3 U Jp., KOT MCHOJB3YIOT JJII M3Y4YCHUS T'PYNI KPOBH,
O0enKkoB U (DEPMEHTOB CBHIBOPOTKH KpOBU TkKaHed. C ero ImoMoOIIbI0 MOXKHO
YCTaHOBUTH MMMYHOJIOTHYECKYIO HECOBMECTHMOCTb, BBISIBUTD
MMMYHOJI€(PUIIUTHI U T.J.
6. OHTOreHEeTHYECKU METOJ] WCIIONB3YIOT [JIl aHajau3a JCUCTBUS U
MPOSIBJIEHUE TEHOB B OHTOTEHE3€ MPU PA3IUYHBIX YCIOBUSX cpeabl. s
WU3y4YCHUS SIBJIICHUN HACJIEACTBEHHOCTH M U3MEHUYMBOCTU MCIIOJB3YIOT
OMOXUMHUYECKUM, (PU3UOJIOTUIECKUM U IPYTUE METOIBI.
Texnonorus pekoMOnHanTHeIX JIHK ricnonb3yeT ciienyromiye MeToIbl:
1. cneuuduueckoe pacmerienue JAHK pecrpunupyromumu Hykiea3amu,
YCKOPSIIOIIEE BBIJICIICHUE U MAHUITYJISILIUU C OTAEIbHBIMU T€HAMM;
2. OBICTpOE CEKBEHHUPOBAHHE BCEX HYKICOTHIOB OYHUIIEHHOM (parMeHTe
JHK, d49r0o mno3BoOJISIET ONpENeNnTh TPaHUIbl T'€HA W aMUHOKHUCIOTHYIO
MOCJIEI0BATEIBHOCTD, KOJUPYEMYIO UM;
3. KoHCcTpyHpoBaHue pekomounanTHou JIHK;
4. rubpuauszanusi  HYKJIEMHOBBIX  KHCJIOT,  IO3BOJISIIOIIAS  BBISIBISATH
crenuduyeckue nocnenosarenbHoct PHK winu JIHK ¢ 6ombielt TOUHOCTBIO
Y YyBCTBUTEJIBHOCTHIO;
5. xnonmpoBanue JHK: ammimdukamms in Vitro ¢ moMOIIBIO IEMHON
nojMMepasHon peakiuu win BBeneHue ¢parmenta JIHK B OGakrepuanbHyio
KJIETKy, KOTopas Iiocjie TakoW TpaHchopMallid BOCIPOU3BOAUT ITOT
dbparMeHT B MUJUIMOHAX KOIIHA;
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6. BBeneHne pekomorHanTHOM JIHK B KI€TKM Uik OpraHU3MBl.
Takxke €eCTb OCHOBHBIE MEXAHU3Mbl TE€HHOW HMHXEHEpHH. TexHOIorus
pexomOuHanTHOW JIHK. CyTh TeHHOW WH)XEHEPHUH CBOIUTCA K CICAYIOIMIECMY:
Ouosioru, 3Has, KakoW TeH 3a 4YTO OTBeYaeT, BbASHAOT ero m3 JIHK omHoro
oprann3mMa u BcTpauBaroT B JIHK ngpyroro. B pesynbrare MOXHO 3acCTaBUTH
KJIETKY CHHTE3UPOBATh HOBBIE OCJIKH, YTO PUJACT OPraHU3MYy HOBBIE CBOMCTBA.
OOMeH reHeTuueckoi nHpopMalren MPOUCXOIUT U B MIPUPOJIE, HO TOJIBKO MEXTY
oco0siMu oaHoro Buaa. Ciydan K€ CKpellMBaHUS OCOOEH pa3HBIX BUJIOB
(Hanpumep, coO0aKH U BOJIKA) SIBJISIOTCS HCKITIOYEHUEM.
[lepeHOC TE€HOB OT pOAMUTENEH K MOTOMKAM BHYTPHM OJHOTO BHJA HAa3bIBACTCA
BEPTUKAJIbHBIM. Tak Kak BO3HHUKAIOIIME MPH 3TOM OCOOHU, Kak MpPaBUIIO, OYEHBb
MOXO0KHU Ha POJUTENCH, B MPUPOJIe TEHETHUECKUH ammapar o0JajjacT BBICOKOU
TOYHOCTBIO M 00€CIIEYNBAET MOCTOSHCTBO KaXKI0T0 BU/IA.
Bcé 310 crasnio Bo3mMokHO Onaromaps ¢gepmMeHTaM — 0O0pa30BaHHUSIM Ha OCHOBE
Oesika, OTBEYAIOUIMM 3a OPraHHU3alui0 padoOThl KIETKHM. B 4acTHOCTH, MOXHO
Ha3BaTh Takue (EPMEHTHI, KaKk pecTpukTaszbl. OgHa U3 uUX (PyHKUIUM — 3aluTa
KJIETKM OT MHOPOJHBIX TeHOoB. Yyxas JJHK pa3pesaercsa aTum HagEXHBIM CTpakeM
Ha OTIEIBHBIE YACTH, NMPUYEM CYIIECTBYET MHOXECTBO PAa3JIMYHBIX PECTPUKTA3,
Ka)KJ1asi U3 KOTOPBIX HAHOCUT yAap B CTPOTO ONPEIEITEHHOM MECTE.
[Tono6paB HaOOp Takux (epMEHTOB, MOKHO O€3 Tpyda pacuieHSATh MOJIEKYJy Ha
TpeOyemble YJacTKU. 3aTeM HEOOXOIUMO UX COEAMHUTH, HO YK€ MO-HOBOMY. TyT
IIOMOT'aeT IIPUPOJIHOE CBOWCTBO I'€HETUYECKOI0 MaTepralia BOCCOCIAUHATHCA IPYyT
¢ apyroM. [TomMo1b B 3TOM OKa3bIBAIOT TAKXKe (PEPMEHTHI JIUTA3bI, 3a/1a4a KOTOPHIX
3aKJIIOYAeTCsl UMEHHO B COEJIMHEHUHU JBYX MOJIEKYJ]1 C 00pa3oBaHHMEM HOBOM
XAMHUYECKOM CBSI3H.
Hemnoxoxwuit a1 Ha uto tubpua co3nan. [Ipeacrasuser on codoit monekyny JHK,
HECYIIYI0O HOBYIO TI€HETHYecKyr HHpopmauuu. Takoe oOpa3oBaHMEe B T'€HHOU
WH)KCHEPUM HAa3bIBAlOT BEKTOpOM. Ero rmaBHasg 3amadya — nepenaya HOBOWU
IIPOTPaMMbl BOCIIPOM3BOACTBA HAMEUEHHOMY ISl 3TOM LIENIM )KUBOMY OPTaHU3MY.
Ho Benp mocnenHuid MoxkeT €€ NPOUTHOPUPOBATH, OTTOPTHYTH U
PYKOBOJICTBOBATHCS TOJIBKO POJAHBIMU T€HETUYECKUMU ITPOTrpaMMaMH.
Takoe HEBO3MOXHO, Ojarojapsi SBJIEHHUIO, KOTOpPO€ HOCUT Ha3BaHUE
Tpancopmaius y 6akTepuii U TpaHcHeKuus y deloBeKa U KUBOTHBIX. CyTh €ro
3aKJIF0YAeTCs B TOM, YTO €CIM KJETKa OpraHu3Ma TMOTJOTHIA CBOOOJHYIO
monekyiny JJHK u3 okpyxaromen cpeapl, TO OHa BCErja BCTPAUBAET €€ B I€HOM.
Oto Biey€T 3a cOOOW MOSABJICHHE y TaKOW KJIETKH HOBBIX HACIEACTBEHHBIX
MIPU3HAKOB, 3aIIPOrPAMMHUPOBaAHHBIX B nornoménny JJHK.
[ToaToMy, uTOOBI HOBasi TEHETUYECKAsI TIPOrpaMma Havdana paboTaTh, HEOOXOIUMO
TOJILKO OFHO, — YTOOBI OHA OKa3ajach B HY)KHOU KJIE€TKe. JTO ceNaTh HE MPOCTO,
TaK KakK Takoe CJI0KHOEe 00pa3oBaHME, KaK KJIETKa, UMEET MHOXKECTBO 3alllUTHBIX
MEXaHU3MOB, IPEMATCTBYIONINX MPOHUKHOBEHUIO B HEE UY>KEPOIHBIX 0OHEKTOB.
VYcraHoBneHbl  TPU  OCHOBHBIX  MEXAaHM3Ma  JIATEPaJbHOIO  IMEPEHOcA:
TpaHchopMalys, KOHbIOTaUs U TPAHCTYKIIHSL.

1. Tpauchopmarusi — 3T0 HOpMabHas (u3HoJOTHUYECKass (YyHKIMS oOMeHa

F€HETUYECKUM MaTEPUAIOM Y HEKOTOPBIX OaKTEpUiA.
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2. Kownbloranus nMeeT HaMMEHbIIee YUCIO OTPAHUYCHUHN I MEXKBHIOBOTO
oOMeHa reHeTu4eckor nHpopMaluei, Ho MpernoaaraeT TeCHbIN (PU3NYECKU
KOHTakKT MEXAY MHKPOOpPraHM3MaMmH, JIETY€ BCEro JOCTIDKUMBIA B
OMOIICHKAX.

3. Tpaucaykmus (ot Jsar. transductio — mepemerneHne) — 3TO TEPEHOC
TEeHETUYECKOT0 MaTepuajga U3 OJHOW KIETKM B JPYTYI0 C TIOMOIIbBIO
HEKOTOPBIX BHUpPYCOB (OakTepuodaroB), YTO NPUBOJUT K H3MEHEHHIO
HACIIEICTBEHHBIX CBOMCTBKIIETKU PELUITHEHTA.

K naubosee omacHbIM 3a00Ji€eBaHUSM, BBI3BIBAEMBIM BHPYCAMH Y >KHBOTHBIX H
YeJIoBeKa, OTHOCAT OCIIEHCTBO, OCIy, rputlil, noauomuenut, CIIM/I, rematut u ap.
Bupycbl 0051a1al0T BUPYJICHTHOCTh — 3TO CTENEHb OOJIE3HETBOPHOTO JCHCTBUS
MukpoOa. Ee MoXHO paccMaTpuBaTh KaK CIOCOOHOCTh aJalTHPOBAThCI K
OpraHu3My XO035iIMHA U TIPEO/I0JIEBATh €0 3alIUTHBIE MEXaHU3MBI.

DNEKTPOHHBIE PECYPChI

1. [Dnexrponnslii pecypc]. — Pexum
noctyna:http://znanium.com/catalog/product/460545

2. Bek reHeTHKM 1 BeK OHOTEXHOJIOTMH Ha IyTH K PEIaKTHPOBAHHIO TeHOMAYesIOBEKa:
Mownorpadus / I'nazko B.U., Yemko B.®., UBanuukas JI.B. - M.:KYPC, 2017. -560 c. -
Pexxum

noctyna: http://znanium.com/catalog/product/792846

3. CazanoB A. A. OcHosbl renetnku - CI16.: JITY um. A. C. ITymkuna, 2012. -240 ¢c. —
Pexxum moctyna: http://znanium.com/catalog/product/445015

3aganue: Vcnonp3ys cripaBOYHbII MaTepHall U 3JIEKTPOHHBIE PECYPCHI, BHIITOJIHUTE
MUHHU-TIPOEKT - «JIOCTHIKEHHS TEHHON UHKEHEPUN

Tema 5.2 ConnaJbLHO-ITHYECKHE ACTIEKThI OMOTEeXHOJIOT il
1.BeinmoJiHeHHe U 3alIIUTA Keica

IpakTnueckoe 3ansaTue Ne 5

Tema: PazBuTHe NMpOMBINIIICHHOM OMOTEXHOJIOTHII M ee NPUMEHEHHE B
JKM3HHM 4YeJI0BEeKa, MNMOMCK W aHaJau3 HHEPOpMAUUM W3 Pa3IMYHbIX
HCTOYHUKOB (HAy4YHAasth M Y4eOHO-HAy4YHasl JIMTEpPaTrypa, CpeacrBa
MAaccoBoOil nH(popMaum,
cetb UnTepHer m apyrue) Keiicbl Ha aHaau3 uHopManuu o pasBUTHH
NMPOMBIIIJIEHHOM 0MOTEXHOJIOT Uil (110 rpyInmam)

enun 3aHaATHSA:

OOpa3oBaTenbHasi: TIOUCK U aHAMW3 WHPOPMAIUU U3 PA3TMYHBIX MCTOYHUKOB
(HayuyHas W y4yeOHO-Hay4Has JTUTEpaTypa, CpeACTBa MACCOBOM MH(POpPMAIIUU, CETh
HNutepHeT u npyrue)

Pa3BuBamomasi: pa3BuTHe yMEHUS (UKCHUPOBATH pPE3yJIbTaThl TPOJCTAHHOU
paboThI, BHIEIATH TJIABHOE
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BocnurareabHasi:  (pOpMHpPOBAHME  OCO3HAHUS  IPAKTUYECKOrO  3HAYEHUS
npruoOpeTaeMbIX YMEHHH JIJIs ajbHEenen npohecCuOHaIbHON AeATEIbHOCTH

dopmupyemble pe3yJIbTaThl 00yUeHUs :

JIMYHOCTHBIE:

— CIIOCOOHOCTh HCTOJIB30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHE MHpa B 00pa3oBaTelbHOW U MNPO(ECCHOHAIBHOM JESITEIBHOCTH;
BO3MOXXHOCTH HH(POPMAITMOHHON cpeapl I o0ecnedeHUus MPOTyKTUBHOTO
caM000Opa30BaHMUS;

MeTanpeaMeTHbIe:

— yMEHHE OOOCHOBBIBATh MECTO MW POJb OHOJOTHYECKHX 3HAHUW B
MPAKTUYECKON JEATCIBHOCTH JIIOACH, PpPa3BUTUM COBPEMEHHBIX TEXHOJIOTHUI;
ONpENENATh KUBbIE OOBEKTHI B MPUPOJAE; MPOBOAUTHL HAOMIOACHUS 3a
DKOCUCTEMaMHM C [EJIb0 WX OINHCAHUSA W BBISIBICHHUS E€CTCCTBEHHBIX U
AHTPOMOTECHHBIX W3MEHEHUM; HaXOAUTh U aHAJIU3UPOBATh MHPOPMAIIUIO O >KUBBIX
00BEKTaX;

npeaMeTHbIe:

— BJIAJICHUE OCHOBHBIMU METOJAMU HAYYHOTO MTO3HAHUS, UCTIOJIb3YEMBIMU MPH
OMOJOTHUYECKUX HCCIICAOBAHUAX JKHBBIX OOBEKTOB M DSKOCHUCTEM: OIIHMCAHHUEM,
U3MEpPEHUEM, TIPOBEJICHUEM HAOJIOICHUN; BBISIBICHUE M OIlEHKA aHTPOIIOTCHHBIX
W3MEHECHUU B IIPUPO/IC;

Hopma Bpemenn: 2 yaca

dopma opraHu3auMu  padoOTbBI:  MHUKPOTPYIIBI MO 2  4YeloBeKa
(MHOUBHIYaJIBHO)

O0OopynoBaHMe: MHCTPYKTUBHAs KapTOUYKa, HayyHas U yueOHO-Hay4yHasl JTUTeparypa,

MMpE3CHTAINA «I'eneTnueckas HWHXXCHCPUA», MHTCPAKTHBHAA JOCKA, ITPOCKTOP,
HOYT6YKI/I C BBIXOJIOM B UHTCPHCT.

CnpaBouyHblii MaTepHAJ

buorexHomornro B aHanmmM3e WHGOPMAIMK TPEACTABISAIOT KaK  IOHATHE,
OXBAaTHIBAIOIIECE IIMPOKUNA CIEKTP MPOICAYpP, HANPABICHHBIX HA MOJU(PUKAIIHAIO
YKUBBIX OPTaHU3MOB B COOTBETCTBHH C IICJIIMH YEJIOBEKA.
ThICSYEETUAMA JTIOU TIOJIB3YIOTCS OMOTEXHOJIOTHSIMH B CEIBCKOM XO3SIHCTBE,
MIPOU3BOJICTBE MPOAYKTOB MUTAHUS U MeauiinHe. CaM TEpMUH «OMOTEXHOJIOTHI
OBLT BBEJIEH BEHIEPCKUM HHXKEHEepOM, KoToporo 3Banu Kapn Opeku. [Ipousomnuio
sto B 1917 rony.

HMcTopusi 6MOTEXHOJIOTHH
Pannsist OuoTtexHonorusi mo3Bosmia gepMepaM BBIOpATh W Pa3BECTH KYJIbTYPHI,
KOTOpPbIE CETOJHA JalT caMble OOJBIITUE YpOXau: B JOCTATOYHOM JIJISt
MOI/ICP KaHMS PACTYIIETO HACEIICHUS KOJINYECTBE.
Tak Kak TOCeBbl W TOJSI CTAaHOBWJIMCH Bce Oojee OObEMHBIMU, BO3HUKIHU
npo0IeMbl ¢ UX nojaepkanueM. Torjaa oOHaApYKUITU, YTO OTJEIbHbBIE OPTaHU3MBbI U
OPOAYKTH ~ MX  MepepaloTKh  BHOJAHE  3(P(GEKTUBHO  OIJIOJOTBOPSIOT,
BOCCTaHABIIMBAIOT a30T U OOprOTCs ¢ BpeauTensiMu. Ha mpoTsbkeHun pa3BUTHSA
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CEIIbCKOTO XO3sIMCTBa, (hepMephbl HEMPEeTHAMEPEHHO U3MEHSUIH T€HETUKY KYIBTYP,
BBOJISI IX B HOBBIC YCIIOBUS M Pa3BOS BMECTE C IPYTUMHU pacTeHUsMH. Bce 310
ObLI0 TIepBEIMU (hOpMaMHU OUOTEXHOJIOTHH.
Jlonroe BpeMms HIOOM TaKXe€ IMOJIb30BAIKMCH CEIECKUMEH C LENbI0 YIy4IlNTh
MIPOU3BOJICTBO CEIBCKOXO3SICTBEHHBIX KYJBTYP W JIOMAITHETO CKOTa, YTOOBI BCE
ATO MMOTOM MOYHO OBUTO yIOTPEOJIATh B MHIILY.
Cenexiusi OCHOBBIBATACh HA TOM, YTO OPTraHU3MBbI, 00JIaJaIoNINe KeIaTeIbHBIMU
XapaKTePUCTHKAMHU, COTIPATAINCH C TAKUMHU JK€ OpraHu3MaMHu.
Hauamo 20 Beka cTajgo BpeMeHEM YIiayOJeHHs B OCHOBBI MUKPOOHOJIOTHH, YTO
MIPUBEIIO K M3YyYEHUIO Pa3IMIHBIX CIIOCOOOB MPOM3BOICTBA. XanM Beiirman
B 1917 roxy nepBeIM NpUMEHUT MUKPOOHOJIOTHYECKYIO KYIbTYpPY
B MIPOMBIIIUICHHOM IIpOIlecCe — B MPOU3BOJCTBE KyKypy3HOro kpaxmaina. B 1928
roay Anekcanap diaeMuHT OTKpbUT IieceHb Penicillium.

Buabsl OuorexHosorui
Cy1iecTByeT HECKOJIBKO BUJIOB OMOTEXHOJIOTHIA:

. OMOUHKEHEPUS;

. OMOMETUIINHA;

. HAaHOMEIUITHA,;

. OonogapMakoJIoTHs;
. OnonH(pOpMaTHKA;
. OMOHMKA;

. reHHasi HHKEHEPU.

IIpakTn4yeckoe NpuMeHeHue OHOTEXHOJIOTHIA
Ecth 4 kpymHbIE TPOMBINUICHHBIE 00JIACTH, B KOTOPBIX AKTUBHO MPUMEHSIOTCS
HapabOTKH OMOTEXHOJIOTHUU:

1. MenuuuHna.

2. CebCKoe X03SIHUCTBO.
3. XuMudecKasi IpOMBIIIIEHHOCTb.
4., CenbCcKasi MPOMBIIIIICHHOCTD.

buotexHomoruM TakXke HCHIOJAB3YIOT 4YTOOBI YTWIM3UPOBATH M 00pabaThiBaTh
OTXOJIbl, OYHUIIATh 3arps3HEHHbIE MPOMBIIIJIEHHONW JEATEIbHOCThIO YY4acTKU (3TO
Ha3bIBaETCs OMopemMeu3alius), Co31aBaTh OMOJIOTHUYECKOE OPYKHUE.

MeaunuHa
buotexHonorun B MEAUIIMHE HUCIIOIB3YIOTCS C IEJbI0 MOUCKA M MPOU3BOJCTBA
JeKapcTB, (apMaKOTeHOMHUKE, a TAK)KE B TCHETUYECKOM TECTUPOBAHUHN —
TeHETHYECKOM CKpuHUHTE. DapMaKOreHOMHKA MPECTABIAET cO00M 00beTuHEHNE
(dbapMakoJIOTUM M TEHOMHUKH. DTO TEXHOJIOTHS, KOTOpas 3aHUMAETCs aHAIM30M
BIIMSIHUE TE€HETHUYECKOTO COCTaBa Ha PEAKIMI0 MHIUMBHUAYyMa Ha TOT WM HHOU
JIEKapCTBEHHBIN Mpenapar.

Cenbckoe X03511iCTBO
broTexHOIOTHH B CEIbCKOM XO35MCTBE CTAIM MPUUYUHOMN MOSBICHUS T€HETUUYECKU
MOAU(PUIIUPOBAHHBIX CEIBCKOXO3SUCTBEHHBIX KYJIbTYP. ITO OMOTEXHOJIOTHYECKUE
KyJIbTYphl — pacTeHHUsI, UCHOJb3yeMble B celbckoM xo3sictBe, JJHK kotopeix
MOAU(UIIMPOBAHA MPU TOMOIIY METO/I0B T€HHOM MHXKEHEPUH.
Takue nmpoI0BOJILCTBEHHBIE KYJIbTYPbI OTIUYAIOTCS YCTOMYUBOCTHIO
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K ONPEICIICEHHbIM BpPEIUTENSM, OOJE3HSIM, CTPECCOBBIM YCIOBHSIM OKpY’KaroleH
Cpellbl, YCTOMYHUBOCTBIO K Pa3IMYHBIM XUMHUYECKUM 00padOoTKaMm.

XuMH4YecKasi IpOMbINLICHHOCTh
1917 ron ObL1 MpUMEUaTENIEH €lIe U TEM, YTO B 3TO BpeMsi XauM Beliniman
B BemukoOputanun npumenun Oaktepun Clostridium acetobutylicum dYToOBI
NOJIYYUTh alleTOH. B TO Bpems aleToH ObLI CTPATETMYECKH BAKHBIM MPOJTYKTOM.
IInmeBasi IPOMBINLICEHHOCTH
PaznuuHble  MOJIOYHBIE  KyJbTYpPbl MOJOYHOKHMCION  (epMEHTaluu  JIaloT
BO3MOYKHOCTb IOJYYUTh HOTYPT, KBALLICHYIO KaIlyCcTy U 1p. Takxke
Ha OMOJIOTMYECKHX IPOILIECCaX OCHOBAHBI JPYrHe€ TPAJULUOHHBIE TEXHOJIOTHU:
IIPOM3BOICTBO ChIpa, Xjeoa.
3aganue: HaliuTE U MpOaHANU3UPYHTE HH(OPMALIMIO U3 PA3IMYHBIX HCTOUHHUKOB
(Hay4Has U y4yeOHO-Hay4Has JUTepaTypa, CpeAcTBa MacCOBOW MH(POpMAIUH, CETh
WHTepHET U Ipyrue) 0 pa3BUTHH MPOMBILIIEHHOW OMOTEXHOIOTUH.

IIpakTuueckoe 3ansaTue Ne S( mpoaoJxeHue)
Tema: 3amura keica: IlpeacraBieHue pe3yjbTAaTOB pelICHUs KeiicoB
(BBICTYIJICHHE C IIpe3eHTanuei)
ean 3ansTHSA:

OOpa3oBaTenbHasi: YMETh AaHAIM3UPOBATh HHMOPMALUIO U3  Pa3IUYHBIX
MCTOYHUKOB (HaydyHass W y4yeOHO-Hay4dHas JUTepaTypa, CpelacTBa MacCOBOM
uHpopMaluu, cetb IHTEpHET U Ipyrue) U JOHOCUTH €€ B MacChl.
Pa3puBaomasi: pasButve yMmeHHUs (UKCUPOBATh pE3yNbTaThl MPOjAETaHHON
paloThl, BBIIEIATH INIaBHOE
BocnurareabHasi:  (pOpMHpPOBAaHHME OCO3HAHUS  MPAKTUYECKOrO0  3HAYEHUs
pruoOpeTaeMbIX YMEHHH JIJIsl NaibHenIel npodheccuoHaIbHOU NesATeTbHOCTH

dopmupyemblie pe3yabTAaThl 00y4eHUA  JINYHOCTHDIE:

—CIOCOOHOCTh MCIOJIb30BaTh 3HAHUS O COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTUHE Mupa B oOpa3oBaTeIbHONM U NPOQPECCHOHATBLHON AEATENbHOCTH;
BO3MOXHOCTH HMH(POPMAIMOHHON Cpelbl MJisi oOecredeHus: MPOJTYKTUBHOTO
caMo00Opa30BaHMS;

MeTanpeaMeTHbIE:

— yMeHHe OOOCHOBBIBaTH MECTO U POJb OHOJIOTHYECKUX 3HAHUUA B
MPAKTUYECKON JEITEIbHOCTH JIFOJEH, PAa3BUTUU COBPEMEHHBIX TEXHOJIOTHU;
OTpeNeNsaTh JKUBBbIE OOBEKTHI B TPHUPOAC; MPOBOAWUTH HAOMIOMCHUS 32
ADKOCHCTEMAaMH C [EJIbI0 KX OINUCAHHWS M BBISIBICHUS E€CTECTBEHHBIX H
AHTPOIIOTCHHBIX M3MEHECHHM;, HAXOJUTh W AaHAIU3UPOBATH HHQPOPMAILUIO O
’KHBBIX 00BEKTaX;

NnpeAMeTHbIe:

— BJIaJICHUE OCHOBHBIMM METOJAAMU HAYYHOTO MO3HAHUSI, UCTIOJIb3YEMBIMU MPU
OMOJIOTUYECKUX MCCIEOBAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM: OMUCAHUEM,
U3MEpEHUEM, TpPOBEJICHHEM  HaOJIIOJICHM;  BbISBIIEHHE M  OIEHKa
AHTPONOTCHHBIXU3MEHEHHI B IPUPO/IE;

Hopma Bpemenu: 2 yaca
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®opMa  opraHM3aunum
(MHIUBHIYAIBHO)
OO0opynoBaHMe: HHTEPAKTUBHAS JOCKA, IPOEKTOP, HOYTOYKU C BBIXOJIOM B
UHTEPHET.

padoThl:  MUKpOTpyHmbl 1O 2  4YeJloBeKa

Kpumepuu oyenxu npesenmayuu

Ne Kputepuu onienku ConepxaHue OLIEHKH
1 | ConmepxatenbHblit [IpaBunbHBIII BBIOOpP TEMBI, 3HAHHUE MpEeaMETa U
KpUTEpUil cBOOOMHOE  BJaJEHHWE  TEKCTOM,  IPaMOTHOE
HCII0JIb30BaHUE Hay4YHOU TEPMUHOJIOTHUH,
MMIPOBU3ALINS, PEUYEBOM ITUKET
2 | Jlornueckuit CTpoitHOE  JTOTHMKO-KOMITO3UIIUOHHOE TOCTPOEHUE
KpUTepuii peun, T0Ka3aTeIbHOCTh, ApTYMEHTHPOBAHHOCTh
3 | PeueBoii kputepuii | Mcronb30BaHHe S3bIKOBBIX M HES3BIKOBBIX (11032,
MaHepbl W TpP.) CPEACTB  BBIPA3UTEIHLHOCTH;
(oHeTHUECKass OpraHu3alus pedyd, MPABUIBHOCTh
yAapeHusl, YeTKasi JAUKIUS, JOTUYECKUE yIapeHus u
mp.
4 | TlcuxoJloTnYeCcKui B3aumoneiicTBue ¢ aynuropueit (mpsimast 1 oopatHast
KpUTEPUii CBSI3b), 3HAHME U y4Y€T 3aKOHOB BOCIPUSTHS PEUH,
UCIIOJIb30BaHUE PA3TUYHBIX MPUEMOB MPHUBIICUCHHS
Y aKTHBU3allM BHUMaHUS
5 | Kpurepwii Cobnronensl TpeOOBaHUSI K TIEPBOMY U MOCIEIHUM
co0roIeHUs claiiiam, IPOCIIEKUBACTCS 000CHOBaHHas
JI3alH- MOCJICIOBATEIBHOCTh CIIAWI0B U HHGPOpMAIMK Ha
APrOHOMUYECKUX claiiax, He0OX0JUMO€E U JIOCTaTOYHOE KOJIUYECTBO
TpeOOBaHMil K GoTO- W BHIEOMATEpPHAIOB, YYE€T OCOOEHHOCTEH
KOMIIBIOTEPHOU BOCHpUATUS  Tpaduueckod  (MIUTFOCTPATUBHOMN)
MpEe3eHTalun uH(popMaIMi, KOPPEKTHOE coueTaHue QoHa U

rpaduku, TU3aliH TPE3CHTAIlUU HE MPOTUBOPEUYHUT €€
COAEPkKAHHUIO, TPAMOTHOE COOTHECEHHUE YCTHOTO
BBICTYIUICHUS M KOMIIBIOTEPHOI'O COIPOBOXKICHHS,
oO11ee BIeYaTIICHHE OT MYJIbTUMEIUUHON
MIPE3CHTAINU
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Kpurtepuu oneHuBaHusi padoThbl 00y4al0IIMXCS

Ouenka «5» (0TJIM4YHO)

VYpoBeHb 3HaHHUI M YMEHUU CTyJEeHTa COOTBETCTBYeT TpeboBanusm OI'OC
CIIO, npenamoyaraer rpaMOTHOE, JIOTHYHOE H3JIOKCHHE padoThl (Kak B YCTHOM,
TaKk M NHCbMEHHOM (HOpMe), IMOKA3bIBAET IIOJHOE OBJAJACHUE COAECpPKAHUEM
MaTepuaina; JIETKO OpHEHTHpPYETCs B MpopabOTaHHOM MaTepuale, yMEeT
CBA3BIBaTh TEOPUIO C IPAKTUKOW, peIlaTh NMPAKTHYECKUE 3a/1a4y, BBICKA3BIBATh U
00OCHOBBIBaTh CBOU CYXIACHMUSL.

Ounenka «4» (xopouo)

VYpoBeHb 3HaHUW U YMEHUU cTyneHTa cooTBeTcTBYeT TpeboBanusiM OI'OC CIIO,
MpenoiaraeT rpaMOTHOE U3JI0KEHUE padOThl ( KaK B YCTHOM, TaK U MUChbMEHHOU
dbopme), HO coaepkaHue U (opma OTBETa HMMEIOT OTIEJIbHbIE HETOYHOCTH;
OpUEHTUpYETCS B MpPOpadOTAaHHOM MaTepuaye, YMEET CBSA3bIBATb TEOPUIO C
IIPaKTUKOW, pemaTh MPaKTUYECKHE 3a]1auM, BBICKA3bIBAaTh CBOU CYXICHUS, HO HE
YMEET J1I0Ka3aTeIbHO UX 00OCHOBATb.

Ouenka «3» (y10BJIE€TBOPUTEIBHO)

VYpoBeHb 3HaHWI W yMEHUU CTyAeHTa cooTBeTcTByeT TpeboaHusiMm OI'OC
CIIO, mpenmosiaraeT rpamMOTHOE, HW3JIOKEHHE pPaOOThl (Kak B YCTHOM, TaKk H
nucbMeHHOM (opMme), HO cojaepkaHue U (opMa OTBETa HEMOCJEA0BATEIbHBI,
JIOMYCKAIOTCS HETOYHOCTH B OMPEACIICHUM MOHSITUH, B IPUMEHEHUU 3HAHUUN IS
pelIeHns MPaKTUYECKUX 3aJ1a4; He CIOCOOCH BBICKA3bIBATH CBOU CYXKICHUS.
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2.3 3agaHus 1J151 NPOBeACHUA MMPOMEKYTOUYHOM aATTeCTALMHU
Ju¢pepeHUMPOBAHHBIN 3a4YeT

Bapuanr 1.
Yacrb A
| . BoiOpaTh npaBuiibHbIi oTBeT (3 0aJL1a).

1. [lepBbIMU KMBBIMU OpraHU3MaMU Ha 3emiie ObLIH:
A) aHa3pOOHBIE TETEPOTPOPHI B) aspo6nbIe reTepoTpods
b) anaspo6HBIE aBTOTPOPHI I') aspoOHBIE aBTOTPO(DHI

2.MoHoMepOoM OEKOB SIBISIETCS:
A) HyKJIEOTH]T B) rimoko3a
b) amuHokucnoTa I') ruuepun

3. B cocTaB caxapo3bl BXOJHT :
A) ajeHuH B) ritoko3a
b) pubo3a I') ruuepun

4. Yrnepon sBIsieTCs:
A) MaKkpO3JIEeMEHTOM B) ynbprpamMukposieMeHToM
b) MukpoanemeHToM ') maTbIM Dy1IeMEHTOM

5.0CHOBHYIO MacCy KJICTKH COCTABJISET:
A) 6emnok B) Bona
b) sxenTok I') rmoko3a

6. OTOCUHTE3 TPOUCXOIUT :
A) B xJIO0pOILIacTax B) B neiikornacTtax
b) B Bakyossix I') B iuTomiazme

7. Ilpouecc nepenuckiBanus nadopmanuu ¢ JJHK na u- PHK Ha3biBaetcs:
A) 6uocuHTE30M B) tpancmsiueit

b) penymnukanueit I') Tpanckpunuei

8. Kucmopon, Beienstonuiics mpu (GoTocuHTE3€e, 00pasyercs Mpu pacmae:

A) TJIIOKO3BI B) Bozib1
b) AT® I') 6enkoB
YactsB

|. laiiTe onpenenenne repmuHaMm: (3 6aa)

1. ITonumep

2. ABTOTpOdBI
3. ®darouros



Il.. Kakue pyHKIMH BbIIOJIHSIET B KJeTKe Boaa? (3 0aia)
I1l. 3akonuure npenio:xenne: (3 0asia)

1. CoBOKYmHOCTh  peakiMil  MOpOTEKAaIomMX B  KIETKE  Ha3bIBaeTCs

2. OpraHu3Mbl, CIOCOOHBIE CHHTE3UPOBaTh OPraHUYECKUE BEIIECTBA W3
HEOPTIaHUYECKUX , HA3bIBAIOTCS
3. IloArOTOBUTENBHBIN JTAll ABIXaHUS IPOTEKACT B :
4. buonormyeckuii CMBICI IIpoLecca JbIXaHHWS COCTOMT B OOpa3oBaHUU

5. buonorudyeckuii CMBICHT Imponccca (1)0TOCI/IHTe3a COCTOHUT B O6pa3OBaHI/II/I

Bapuanr 2

Yacrb A

Al. BeiOpaTh npaBWwiIbHBbIN O0TBeT (3 0as1a).

1. IlepBbiMU aBTOTPO(HBIMU OpraHU3MaMH Ha 3emiie ObUIH:
A) aHa’pOOHBIE 3YKAPUOTHI

b) aspoOHBIE 3yKapUOTHI

B) anaspoOHbIe MpoKapruoTHI

') aspoOHBIE MpoKapuo

2.Monomepom JIHK siBisieTcst:
A) HYKJIEOTH]T

b) amuHokucnoTa

B) rimoko3a

I') rmuuepun

3.Caxapo3a- 370 :
A) yraesoa

b) nunun

B) Genox

') 3padok

4.V pacTeHull Kpaxmai, a y )KUBOTHBIX:
A) XUTHH

b) uemmronosa

B )caxapoza

') ruuepun

5.B PHK ectsp, a B JIHK HeT:
A) TIIIOKO3BI

b) ne3oxcupr6o3b1

B) ypanuna
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I') pocdara

6. Kupsl 1 yrneBoasl 00pa3yroTces :
A) B pubocomax

b) B xommiekce I'osbmxu

B) B Bakyomsix

I') B iuTomiiazme

7. Ilponiecc nepenuceiBanus uaopmaiuu ¢ JIHK na JIHK HaszweiBaercs:
A) GuocuHTE30M

b) penynnukanueit

B) Tpancusiueit

') Tpanckpuniueit

8. CoeMHEeHNE MPOCTHIX BEIIECTB B CII0KHBIEC HA3bIBACTCS:
A) MeTaboIu3MOM

b) accummnsanueit

B) anabonuzmom

I') kaTabos3MoM

YacreB

| .JdaiiTe onpenesienue Tepmunam: (3 6aia)

1. Monomep

2. I'ereporpodsr 3. [TuHOIMTO3

Il.Kakue (yHkHUM BBINOJHAKT B KJIeTKe OpraHuveckue Bemiecra? (3
0as1a)

I11. 3akonuure npenioxkenne: (3 6anaa)

1. CoOBOKYNHOCTh peaklUMii CHHTE€3a  MPOTEKAIOMIUX B KJIETKE HAa3bIBACTCS

2. OpraHu3mbl, HE CIIOCOOHBICE CHUHTE3UPOBATH OPTAHMYECKHE BEIIECTBA U3
HEOPraHWUYECKUX , a I[OTOMY MUTAaKIIMECs] TOTOBBIMH OpPraHUYECKUMHU
BEIIECTBAMHU HA3bIBAIOTCS
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3.  I'mukonus NpoTEeKaeT B

4. buosiorn4yeckuii CMBICT MpoIecca
JBIXaHUSI COCTOMT B 0Opa3oBaHUU

5. buonorunuecknii cMbICH Ipolecca
dboTOCHHTE3a COCTOUT B 00pa3oBaHUU

Bapuanr 3
Yacrs A

2.B cocTaB )KHpPOB BXOIUT:
A) HYKJIEOTHU]T
b) amuHokucnoTa

3. lenu JIHK coeanHAr0TCs 10 TPUHLIUITY:

A) conuaapHOCTH
b) 6maromapuocTu

4. ®Oynxkunn JJHK:
A) KaranuTH4ecKas
b) roenonuruueckas

5. Cepa sBusercs:
A) MaKkpo3JIEeMEHTOM
b) MukposnemeHTOM

6. DOTOCUHTE3 IPOUCXOIUT :
A) B xJIO0pOILIacTax
b )B Bakyosx

| . BoiOpaTh nmpaBUIBHBIA OTBET.
(1 6ama)

1. IosiBnenue ¢GoTOCHHTE3a MPUBEIIO

A) K BO3HUKHOBEHHIO
MHOTOKJIETOYHOCTHU

b) Kk BOBHMKHOBEHHIO OaKTepHit

B) k HakomieHuio KuCIOpoja B
atMocdepe

[') K BO3HUKHOBEHHUIO IIOJIOBOTO

Imponecca

B) rtoko3a
I') ruuepun

B) xommneMeHnTapHoCTH
I') koHCcnMpanuu

B) undopmarmonnas
I') perynsitopHas

B) ynbrpaMukpo3sieMeHToM
') naThIM BIIEMEHTOM

B) B neiikoracTtax
I') B uuromnazme

7. Ilponiecc nmepenmcoiBanus napopmaiuu ¢ JIHK na u- PHK HasbiBaercs:

A) 6uocuHTE30M
b) penymnukanueit

8. B mporiecce AbIXaHUs:
A) morjomaercs KUCIOpo/I
b) Beinensercs ATO
YacTtsB

B) tpancnanueit
I') Tpanckpunuueit

B) nmormnomaercst yriieKucibii ra3
') BBIOEIISIETCS KUCTIOPOT

| . laiiTe onpenenenne TepmuHaMm: (3 6aa)

1. Accumumnsaims
2. T'erepoTpodsl
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3. 3urora
Il. Kakue (pyHKIMHM BBINOJHAKT B KJeTKe HeOpraHm4yeckue BemecrBa? (3
0aJ1a)

I1l. 3akonuure npensio:xxkenne: (3 6anaa)
1. Cunre3 Oenka  sBIsE€TCS  NOPUMEPOM  OAHOTO M3 IPOIIECCOB

oOMeHa.
2. BplgensioT JBe  OCHOBHBIC Tpymnmbl  aBTOTpOodoB:  GOTOTPOPBI U

3. Bo BpEMA IMIOATOTOBHUTCIIBHOI'O 3Tall ABIXAHUS KpaxXMall IIPCBPAIIACTCA B

4. buosornyeckuii CMBICI nponeccca AbIXaHUA COCTOUT B O6paSOBaHI/II/I

5. buonornueckuid cMmbIca Tiporiecca  (OTOCHMHTE3a COCTOMT B OOpa3OBaHUU

Bapuanr 4
Yacrb A

| . BoiOpaTrh npaBuiibHbIi oTBeT. (1 0aJ11)
1. ITosiBnenue poTOCUHTE3A IPUBETIO:

A) K BO3HUKHOBEHHUIO B) X BO3HHMKHOBEHHMIO IOJIOBOTO
MHOTOKJIETOYHOCTHU nporecca
b) Kk BO3HUKHOBEHUIO OaKTEpHit ') x BO3HUKHOBEHHIO a’pOOHOTO

JAbIXaHUA

2. BemiectBa, peryaupyrooiine 0OMeH BEUIECTB B OpraHU3MeE:

A) TOPMOHBI
b) dbepmenTsI

3. Caxapo3a- 370:
A) dbepMmeHT
b) dparment

4.XonecTtepruH OTHOCHUTCS:

A) K qunuaam
b) x nnanugam

5. Menp saBnsercs:
A) MaKkpo3JIEeMEHTOM
b) MukpoanemeHTOM

B) BuTamunbI
I') mporenHbl

B) cerment
I') uement

B) k Hykneotugam
I') x yrneBogam

B) ynbrpaMukposineMeHToM

') naTbIM Br1IEMEHTOM

6. Kupsl, 6eKu U YriIeBOIbl HAKAITMBAIOTCS PO 3amac :

A) B pubocomax
b) B kommiekce I'ombmxu

B) B Bakyossix
I') B iuTomuiazme
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7. Iponecc nmepenuckiBanus nadopmaruu ¢ JIHK na JIHK HaspiBaercs:

A) GuocuHTE30M
b) penynnukanuei
B) Tpancisiueit
I') Tpanckpunmein

8. B mporuiecce gporocunTe3a:

A) morsomaercs KUCIOpo/I

b) BeIIENA€TCS YIIEKUCITBIN ra3
B) mornomaercs yriaekucibli ras
') BeiensieTcst 6enox

YactsB

|. aiiTte ompenejeHne TepMUHAM:
(3 6anua)

1. JuccuMunsius

2. I'erepoTpodsl

3. Meiio3

II. Kak orimyalTcsi 1m0 CBOMM
¢ynknuam JTHK u PHK? (3 6anua)
I1l. 3akonumTte npemnoxenue: (3
0aJ1a)

l. TI'mukonu3 sBISETCA MPUMEPOM

OJIHOT'O u3 MPOLIECCOB
oOMeHa.

2. Brinesstror JIBE OCHOBHBIE

CHUCTEMATHUECKHE TPYIIIbI

(OTOCHHTETHUKOB: LIMAHOOAKTEPUU U

3. Bo BpemMs MOArOTOBHUTEIHLHOTO
JTamna JpIXaHus OeJIOK MpeBpallaeTcs
B :

4. buonoru4yeckuil CMBICI Mpoliecca
JBIXaHUS COCTOWT B OOpa30BaHUU

5. buosiornueckuii cMBICH Tporecca
dboTOCHHTE3a COCTOUT B 00pa30BaHUU
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3. CucremMa onleHUBAHUS
1 Kputepuu onieHKN KOHTPOJILHBIX padoT

PyGexupie xoHTposbHBIE pabOTHINel, No2 mpencTaBieHbl B BHAE TECTOB,
COCTOSIIUX U3 TPEX YaCTEH PA3HOTO YPOBHSI CIIOKHOCTH.

Oyenka «d5» (omauuno) BBICTaBIsieTCs, Korjaa ctyaeHT aai oT 90 go 100 %
MIPaBUJILHBIX OTBETOB TECTOBBIX 3a/TaHHM.

Oyenxa «4» (xopowo) - ot 75 10 90 %.

Oyenka «3» (vooenemeopumenvro) - ot 60 no 74%.

Oyenka «2» (Heyooseremsopumenvro) - meHee 60 %.

1. Bxoguas»;

banibl
Kpurtepun onennBanus MakcuMaabHbIN 0211 -
3
[lomy4unn npaBUIBHBIM OTBET W IPHUBEI IOJHOE €r0
3 6amoB
000CHOBaHUE
[losyuwsi TpaBWIBHBIA  OTBET, HO TIIPU  OTBETE
JIOTYIIIEHA OIIMOKA JIOTHYECKOT0 XapakTepa
Y DARTED 2 bama

CymiecTBeHHO ~ TpUOMU3WICA K MPaBUIBHOMY
KOHEYHOMY PE3yJIbTaTy WU B Pe3yjbTaTe Halllel JUIIIb
4acTh MPABWJIBHOTO OTBETA

OTBeT YaCTUYHO MPABWJIbHBIN 1 Gann

OTBeT HE COOTBCTCTBYCT HU OAHOMY M3 IIPUBCIACHHBIX
BBIIIC KPUTCPHCB

0 6aJutoB

Kpurepun omeHku KOHTPOJIBbHOM pPadoTbiNel «MoJieky/sIpHbIi YPOBEeHb
OPraHM3alUu KUBOI0»

3agaHus bamer [Ipumeuanue
1-15 15 Kaxxnp1it npaBuiibHbINA OTBET 1 Oain
3 2 Kaxxnp1it npaBuiibHbINA OTBET 2 Oaiia
1 3 Kaxxaplif mpaBuIbHBIN OTBET 3 Oasia
Hroro 24

IlIkaJsia nepeBoaa 0aJ1JI0B B 0TMETKH

OT1merka Yucii0 0215108, HE00X0AUMOE ISl IOy YCHUS
OTMETKH
« 5» (OTINYHO) 22-24
« 4» (xopor1io) 18-21
« 3» (YIOBIETBOPUTENIHHO) 14-17
« 2 « (HeYJIOBJIETBOPUTEIILHO) Menee 18
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Kpurepuu oieHKH KOHTPOJBHOUH PadOTBHINe2 «»

Kpurepuu oieHKu KOHTPOJAbHOH PadoThINe2 «CTpoeHue U GyHKIMH

OpPraHu3Ma
3aganus bamel [Ipumeuanue
1-15 15 Kaxxaplit mpaBuiIbHBIN OTBET 1 Gasn
1 2 Kaxnp1it npaBuIbHBIN OTBET 2 Oasia
2 3 Kaxaplii npaBuiibHBIN oTBeT 3 Oasia
HTroro 23
IlIkaJsa nepeBoaa 6aJ1JI0B B OTMETKH
OTMeTKa Yucso 0a1510B, HEOOX0AUMOE ISl OJTYYeHMSI
OTMETKH
« 5» (OTIIMYHO) 21-23
« 4» (xopor1io) 17-20
« 3» (yIOBIETBOPUTEIIHLHO) 13-16
« 2 « (HEeyIOBJIETBOPUTEIILHO) Menee 13

3.« OCHOBBI T€HETUKH U CEIICKIIAN
4. «ITpoucxoxaeHue U pa3BUTHE KU3HU HA 3EMJIIC»

Py6exnas koHTposbHas padoThiNe3, npeacraBieHa B BUAE TECTOB, COCTOAIIUX U3

15 3agaHuii OIMHAKOBOTO YPOBHS CJIOAKHOCTH.

Kpurepuu oneHku KOHTPOIbHOI PadoThiNe3 «TeopeTnueckue acneKTbl
IBOJIIOLMH KU3HHU HA 3eMJie»

Kpurtepyuu ouieHKM KOHTPOJIbHOM PadoThI

3aganus bamel [Ipumevanne
1-15 15 Kaxxaplii mpaBuiIbHBIN OTBET 1 Oasn
Hroro 15
IIIkaJjia nepeBoaa 6a/LUI0B B 0TMETKH
OTmerka Yucso 0a/110B, HE0OOX0AUMOE 151 TOJTYUYCHUSA
OTMETKH
« 5» (OTINYHO) 14-15
« 4» (xoporio) 11-13
« 3» (YIOBIETBOPUTEIHHO) 9-10
« 2 « (HEeyIOBIETBOPHUTEIIHHO) Menee 9
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Ju¢pepeHUMPOBAHHBIH 3a4YeT

KpuTtepun oieHKH NPOMEKYTOYHONH KOHTPOJIbHON padoThl

[lucbmenHass KOHTpojibHasi paboTa MNpPOBOASTCS B (opmMe TECTUPOBAHUS.

KOHTpOJII)HaH pa60Ta COCTOHUT M3 UCTHIPCX BAPHUAHTOB. Ka)KIIBIfI BapHAaHT COCTOUT

u3 2 wyacteil. IlepBas yacTh cocToMT U3 83aJaHMM OJUHAKOBOIO  YPOBHS

CJIOKHOCTH. BTOpaﬂ —n3 3 3aﬂaHHﬁ, OJUHAKOBOI'O YPOBHA CIOKHOCTH.

BBIIIC KPUTCPHCB

bansl
Kpurepuu oueHuBanus MaxkcumanbHbIi 0211 -
3

[Tomyunn npaBuwIbHBIM OTBET B | yactu 16amn
[Tony4yns npaBWIBHBIA OTBET BO 2 YaCTH 3 bama
[lonyunn TpaBWIBHBIM OTBET, HO IIPU  OTBETE
JIOTYIII€HAa OIMOKA JIOTHYECKOT0 XapakTepa BO 2 4acTu 7 Garia
CymiecTBeHHO  MPUONM3WICS K MPaBUILHOMY
KOHEUYHOMY pe3yJIbTaTy WX B PE3yJIbTaTe Hallel JIMIIb
YacCTh NMPABUJIBHOTO OTBETA BO 2 4aCTH
OTBET YaCTHYHO MPABUJIbHBIN 2 Ganna
OTBET HE COOTBETCTBYET HU OJHOMY M3 IPUBEICHHBIX 0 GaLIoB

Kpurepuu onieHKk# npomMe:KyTO4YHONH KOHTPOJIBLHOH PadoThl

Kpurepuu onieHKkM KOHTPOJIbHOI PadoThI

3agaHus bambl [Tpumeuanue
1-8 8 Kaxxnp1il npaBuiibHbINA OTBET 1 Oayn
9-11 9 Kaxxnp1il npaBuiibHbINA OTBET 3 Oasuia
Hroro 17

IlIkaJsia nepeBoaa 0aJ1JI0B B 0TMETKH

OTmerka Yucso 0215108, HE0OOX0AUMOE 151 TOJTYUYCHUSA
OTMETKH
« 5» (0TINYHO) 15-17
« 4» (xopo1io) 13-14
« 3» (YIOBIETBOPUTEIHLHO) 10-12
« 2 « (HeYJIOBJIETBOPUTEIILHO) Menee 10
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2 Kputepuu o11eHKH YCTHOTO ONpoca:

Y cTHBIN OIIPpOC ABJIACTCA OOHUM M3 CII0CO00B y4ucTa 3HAaHUU O6y‘IaIOHII/IXCH
II0 3KOJOI'nn PaSBepHYTBIﬁ OTBCT CTYACHTA HOJIZKCH IMPCACTABIIATDH coOoi CBJ3HOC,
JJOT'MYCCKH ITOCJICAO0BATCIHHOC COO6HICHI/I€ Ha Ol'[pCI[eJIéHHYI-O TCMY.

Kpurepun onieHKH 0TBETA CTYAEHTOB I10 SKOJIOTHH:

1) moyHOTa M MPaBHIILHOCTH OTBETA,

2) CTereHb OCO3HAHHOCTH, IOHMMAHHUS U3y4EHHOTO;

3) yMeHHE OOBSCHUTH B3aMMOCBS3b COOBITHI, XapakTep WX BJMSIHHUS Ha
IIPUPOAY;
Oyenka «5» (OMAUYHO) CTAaBUTCS, €CIH 00YUYAIOIIUNACS:

1) moJyiHO M3NaraeT MaTepual, AaeT MPAaBUIBHOE ONpEICICHUE TOHATHII,
2) OOHapy’>KUBaeT MOHMMAaHUE MaTepuajga, MOXKET OO0OCHOBAaTh CBOM CYXKICHUS,
MPUMEHUTH 3HAHUS Ha TIPAKTUKE, IPUBECTH HEOOXOAUMbIEC IPUMEPHI HE TOJIBKO IO
y4eOHUKY, HO M1 CAMOCTOSITEJIbHO COCTaBJICHHBIE;
3) u3naraet MaTepuall IMoCIeI0BaTeIbHO U TPABUIIBHO;
4) naeT OTBET, KOTOPBI OOHAPYKMBAET MPOYHBIC 3HAHUSA U TIIyOOKOE TIOHUMAaHHE
Marepuasia TeKCTa ,;
5) mpuBJIeKaeT TEKCT JJIs apTyMEHTAIlMH CBOMX BBIBOJIOB;

Oyenxa «4» (xopowo) CTaBUTCS, €ClIM OOydYaloOIIMiiCs JaeT OTBET,

YIIOBJIETBOPSIOLINI TeM ke TPeOOBaHUSAM, UTO U JIsl OUEHKHU «5», HO IoMmycKaeT |-
2 omMOKHU, KOTOPBIE CaM K€ UCIIPABJISET.

Oyenxa «3» (yooenemeopumenbHo) CTABUTCS, €CIU CTYIEHT OOHApy>KUBAET
3HAHME U IOHUMAaHNE OCHOBHBIX MOJIOXKEHUI TaHHON TEMBI, HO:

1) wm3naraeT Marepuang HEMOJIHO M JOMYyCKaeT HETOYHOCTH B OIPEICIICHUH
MOHATUH WK (POPMYIIUPOBKE MPABHUI;

2) He yMeeT JOCTAaTOYHO IIIyOOKO M JOKa3aTeIbHO 000CHOBATH CBOHU CYIXKICHHS
Y TIPUBECTH CBOM IPUMEPHI;

3) m3naraet MaTepuall HETOCIEAOBATEIILHO U IOMYCKAET OIIUOKH .
Oyenxa «2» (HeyoosnemeopumenbHo) CTABUTCS, €CJIM OOyYarOlIUUCs

oOHapy>KMBaeT He3HaHue OOoJbIIe YacTh COOTBETCTBYIOLIEIO  pasiena
U3y4aeMOro marepuana, JO0NMycKaeT OIMOKA B (OPMYJIUPOBKE OMpPEIEICHUNA U
NOHSTUN, HCKAXKAIOUIME HMX CMBICI, OECHOpsS0YHO W HEYBEPEHHO H3Jaraer
Marepuan. OueHka «2» OTMEYaeT TaKue HEJOCTATKHM B IMOIATOTOBKE CTY/EHTA,
KOTOpbIE SABIISIIOTCS CEPbE3HBIM MPEMATCTBUEM K YCICIIHOMY OBJAJICHHUIO
MOCJIEYIOIIUM MaTEPHAIIOM.

JIrobast olleHKa MOXKET CTaBUTHCS HE TOJBKO 32 €JMHOBPEMEHHBIH OTBET
(korga Ha MpPOBEPKY MOATOTOBKM OOYYaIOLIErocsi OTBOAUTCSA OIPENEICHHOE
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BpeMsi), HO M 32 pPacCpPEIOTOUYECHHBI BO BPEMEHHU, TO €CTh 32 CYMMY OTBETOB,
JAHHBIX OO0YyYalOIMUMCS Ha MPOTSHKEHUH 3aHSATHS (BBIBOJUTCS TIOYPOUYHBIN Oasn),
IpU YCJIOBHM, €CIM B MPOLECCE 3aHATHS HE TOJIBKO 3acCiyIlIMBAINCh OTBETHI
CTYJIEHTa, HO U OCYIIECTBJISUIACH MPOBEPKA €ro yMEHHsS MPUMEHATHh 3HAHUS Ha
MpaKTUKeE.

3 Kpurepum oneHKH J0KJIa1a (COO0IIeHU)

Oyenxka «5» (omauuno) BBICTABISIETCS, Korja JOKIaa (cooOIIeHue)
MIPOU3BOJNT BBINAIONICECS BIICUATICHUE, COMPOBOXKIACTCS WILTIOCTPATUBHBIM
MaTepHaJOM, YETKO BBICTPOCH, OOYUYAIOIIHMICS TPEKPACHO OPHUCHTHUPYETCS B
MPE/ICTABIICHHOM JIEMOHCTPAIIMOHHOM MaTepuale, CTyJIeHT OTBEYaeT Ha BOIPOCHI,
BJIAJICET CIICIIMAIBHON TEPMHUHOJOTHUEH, BEIBOIBI YETKO XapaKTEPU3YIOT paboTy.

Oyenka «4» (xopouio) - 0Oy4darOIIMICI paccKas3blBaeT 0K (CO0OIIeHUE),
HO HE OOBACHSET CyTh pPalOThl, JEMOHCTPALIMOHHBIN MaTepHall HUCIOIb3YeTCs,
Xopoiio 0opmIIeH, HO €CTh HETOYHOCTH, HE MOXKET OTBETUTh Ha OOJBIITMHCTBO
BOIIPOCOB, HCIOJB30BaHbl OOIIEHAYYHBIE M CIEIUAIbHBIE TEPMHUHBI, BBIBOJIbBI
HEYETKHE.

Ouyenxa «3» (yoosremeopumenvHo) - CTYICHT 3aUUTHIBACT TEKCT IOKJaja
(cooOmIeHwMs ), MPEACTaBICHHBINA JEMOHCTPAIIMOHHBIA MaTepHall He NCIOJIb30BaJICs
Wi Obul o(OpMIICH IUIOXO, HErpaMOTHO, OOYYaIONIUHCA HE MOXET YETKO
OTBETHUTh Ha BOIPOCHI, BEIBOABI UMEIOTCS, HO HE JOKa3aHBHI.

Oyenka «2» (HeyOoeremeopumenvbHo) BBICTaBISETCS 3a cilaboe 3HAHUE
Martepuana Jokjanaa (CooOIeHus ), TOMyCKAatTCS rpyOble ONIMOKUA B M3JI0KEHUU
Marepuana  (uckaxxeHue  (aKTOB), JEMOHCTPAMOHHBIA  MaTepual  He
WCIIOJIB30BAJICS, JOKJIAJUYUK HE MOXET OTBETUTh Ha BOIPOCHI, BBHIBOILI HE
C/IeJIaHbl.

4. Pecypcbl, He0OX0AUMBI€ /ISl IPOBeIeHUS KOHTPOJISI U OLlEHKH:

Bo BpeMs mpoBeAeHHS THCHMEHHBIX KOHTPOJIBHBIX pPaldOT Yy KaXIOTro
00y4aroIIerocs J0JKHBI OBITH CIIEIYIOIINE MaTepUalibl U 000pyI0BaHUE:!

— TIuceMeHHBIC MPUHAIC)KHOCTH;
— OJIaHK C TECTOBBLIM 3aJaHUEM;
— OJIaHK OTBETOB.

5. Hopma BpemMeHu:

Ha Beimonnenue padotel oTBoUTCS 2 ypoka ( 90 MUHYT).
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4.9TAJIOHBI OTBETOB.

Tema: «CTpoeHne M JKMU3HEAEATEIbHOCTD KIECTKN.
Bbuoaornyeckuii TMKTAHT.

Karou.

XJopomiacTaMH.

Bakyonu.

[MuTorutazma.

MeXKIeTOUYHOE BEIIECTRO.

[InacTupamm.

becupetHbie. OpaHKeBOToO 1IBETA.

O06050uKYy.

[Topsr.

Snpa. B nuroruiazme.

0. JIpImuaT, mATaeTCs, pacTeT, IeTUTCs (pa3sMHOXKACTCS).
1. Xpomocomsbl. HaciaeacTBeHHBIE MPU3HAKH.

2. TlurarenpHbIX BemecTB. Bo3myxa.

B pactBopeHHOM BUIE.

Tema: Ilpoucxo:kaenne ¥ HaYaJbHbIE ITANBI JKU3HA HA 3eMJie

FRBOO~NOOAWNE

|
.°°

CuHKBeHH

1. KpeaunoHuszm

2. boxxecTBeHHas1, HEAOCTYITHAS
3. CoTBOpMI, Aall )KU3Hb, HAYUYUIT
4. Mup coznan bor

5. bor nnm Teopen

1. BuoxuMunueckas runores3a
2. COBpEMEHHasl, KoallepBaTHasl.

3. IPOBEPHITH, TIOIKCTICPUMEHTHPOBAJTH, JIOKA3aJIH
4.Bce )XHBOE TIPOU3OIILIO OT HE JKUBOTO (a0MOTEeHE3)
50mnapun — XonjaeiH

1. 'mmoTe3a caM03apoKaeHUsA

2. abcypaHasi, CMeIIHas

3. BbBIPACTAKOT B HpO6I/IpKe, BBIXOAAT U3 CMOJIbl, BOSHUKAIOT IIPHU THUCHHUN
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5.

. JIym I1actep

. I'mnore3a nancnepmMuu

. KOCMHUYCCKasA, HHOIIJIaHCTHAas

. bakTepuu — 3apOAbIIIN KU3HU

. I'unorte3a cTaliluoOHAPHOI0 COCTOSTHUS
. BeYHasl, HEM3MEHHas

. ObL1a, ecTh U OyzAeT

. Ku3nb Ha 3emie cymiecTByeT Bcerja

BC€YHOCTbH

KonrpouabHas padora Nel

. KuBnie OpraHU3MBbI 3apOKAAOTCA CAMOIIPONU3BOJILEHO

. [JornagaroT CHY‘I&ﬁHO, HaﬁﬂeHBI Ha .HYHe, 3aHECEHBI Ha 3eMJII0

. ZKu3Hp Ha 3emilto 3aHeCEHa KOCMUYECKHMU TEJIaMU WM TpUIIEblaM

Al |A2 |A3|A4|A |A |A |A |A |Al |Al |Al |Al |Al | Al
5 16 |7 |8 |9 |0 1 2 3 4 5
r (a (B |r |a |a |06 |06 |r |B § § B r r
B
B |B |a |B |a |r [0 |r |0 |a r a B r r
1 Bapuant Bl: a,0,r B2: A: 14,5 b: 2,3
2 Bapuant Bl: a,0,¢e B2: A: 34,5 b: 1,2

Yacte C

1 BapuanTt: 1.B yem nposiBiIsSE€TCS CXOACTBO XJIOPOILIACTOB U MUTOXOHAPUIA?
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Oter: 1) aBymeMmOpaHHble opraHounbl; 2) coaepxar coOcrtBennyio JIHK;
3)umeroT pubOCOMBI

2 BapuaHT: 1. [Touemy 6akTepru OTHOCAT K TpOKapHoTaM?

Otger: [ToToMy 4TO B UX KJIETKAaX OTCYTCTBYET O(DOPMIICHHOE SIPO

Konrpoabnasi padora Ne2

Bapuan |[A |A |A |A |A |A |A |A |A |Al |Al |Al |Al | Al

T Nel 1 12 (3 |4 |5 |6 (7 |8 |9 |0 1 2 3 4
6 |[r |[r |B |a |06 |a |[r |0 |B 0 0 r B

Bapuwan [T |6 |a |r |a |r |B |0 |a |a a a 0 a

T No2

Bapuant Nel

Yacrs B

Heepnble yTBEpKICHHUS:

2 — MyxcKkoi TaMeTOPUT y IIBETKOBBIX PACTEHUI MPECTABIECH HE 3apOJIBIIIIEBBIM
MEIIIKOM, A MbUIBIIEBBIM 3€PHOM.

3 - Ilocne Tpex MUTOTHYECKUX JCJIICHUIM MEracrnopsl 00pa3yeTcs: He JABYSACPHbIN
3apOJBIIIEBBIA MENIOK, @ BOCBMUSIICPHBIM.

5 - 3apoablll LBETKOBBIX PACTEHUH HMMEET AUIUIOMIHBIM HAOOp XpoMOcoM, a
DHJOCIIEPM — TPUILIIOUHBIN.

Yacrte C

1 — aro anadaza BTOporo nenenust Menosa. IIporecchl: HUTH aXPOMATHHOBOIO
BEPETEHA COKPAIIAOTCS U K TOJI0CaM KJIETKH PacXOJSTCS XpOMAaTHIIbI, KOTOPhIE
BITOCJICJICTBHH CTaHYT CAMOCTOSTEIIHHBIMU XPOMOCOMAaMHU.

2 — W10, THYMHKA, B3pOCIast 0CO0b

HpI/IMCpBII 3C€MHOBOJIHEIC, IIPAMOKPBLIBLIC U T. 1.
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Bapuant Ne2
Yacts B
A-2,3,58,10
B-1,45/6,7,9
Yacts C

1 — »T0 MeTadaza nepBoro AeneHust meitosa. [Iporeccer: mapsl TOMOJIOTUYHBIX
XpOMOCOM (OMBaJICHTHI) PACTIONIATAIOTCS IO KBATOPY KIIETKU, K KaXK10H
XPOMOCOME MPUCOETUHSETCS HUTh BEPETEHA AEJICHUS TOJIBKO OT OJTHOTO IOJI0Ca,
MAaTEpUHCKHE U OTLIOBCKHUE MO TPOUCXOKIECHUIO XPOMOCOMBI OPUEHTUPOBAHBI K
MOJIKOCAM MPOU3BOJIBHO.

2 — |10, THIMHKA, KYKOJIKa, B3pocias 0co0b
[IpuMephbl: YenTyeKpblIble, KYKH U T.1.

KourpouabHas padora Ne3

Bapman |[A |A |A |A |A |A |A |A |A |[Al |Al |Al |Al | Al | Al
TNl (1 |2 |3 |4 |5 |6 |7 8 (9|0 |1 |2 |3 |4 |5

2 3

w

112 (3 |2 |4 |3 |3 |3 |3 |2 |3

w

3
Bapuau |2 |4 |2
T Ne2

114 |1 (3 |2 (3 |1 (3 |1 |3 |2

JAuddepenunpoBanHbIi 3a4eT

Bapuant 1

l.

1 |23 ]4 5|6 |78
A |B/B/AIB/A|T'|B
V.

1) Metabonu3m, 0OMEH BEIIECTB

2) aBTOTpO(DHI

3) au3ocomax, HUTOIIa3Me

4) ATO u apyrue HOCUTETU SHEPTUH

5) opraHu4ecKux BEIIECTB U3 HEOPTaHUYECKUX
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Bapuanr 2
l.

1 |23 ]4]|5]|6]7 |8

I' |[A|A|T' |B|B|b|b

V.

1) accumMuITALINS, TUTACTUIECKUI OOMEH
2) reTepoTpodbI

3) B UTOILIa3Me
4) AT® u gpyrue HOCUTEIU SHEPTUU
5) opraHM4ecKux BEHIECTB U3 HEOPTaHUYECKUX

Bapuanr 3
l.

1 |2 |3 |4

o1
»
~
(o]

B [T BIB/AJA|T |A

V.

1) macTu4eckoro

2) xeMOTpOodBI

3) B IJIIOKO3Y

4) AT® u gpyrue HOCUTETU SHEPTUU

5) opraHM4ecKrx BEIIECTB U3 HEOPTaHUYECKUX

Bapuanr 4
l.

1 123

4
' |[AJAJA|/B|T' |b|A

V.

1) sHEpreTnYecKoro

2) pacTeHus

3) aMUHOKHUCIIOTHI

4) AT® u apyrue HOCUTEIU SHEPTUU

5) opraHu4ecKux BEIIECTB U3 HEOPTaHUYECKUX

| 1, AccuMunsiuusa - COBOKYNHOCTh pEAKIUH OHOJIOTMYECKOr0 CHHTE3a IMpHU
KOTOPOM U3 IIPOCTBIX BELIECTB 00Pa3yIOTCs CIOMKHBIE.

JluccuMuiisAnust - COBOKYMHOCTh PEaKIHMi  OMOJOTMYEeCKOro  CHHTE3a IMpHU
KOTOPOM M3 CJIOKHBIX BEIIECTB 00Pa3yIOTCsl IPOCTHIE.

Muto3- 310 crnoco6 aeneHus KIETKH MPH KOTOPOM T'€HETHYECKUI Marepuan
TOYHO PACIPEAEISIETCS MEXAY JOUYEPHUMH KIETKAMHU.

[Tosmumep — CII0KHOE BEIIECTBO, COCTOALIEE U3 MOHOMEPOB.
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ABTOTpO(BI - ATO OpPraHU3MBI CHHTE3UPYIOIINE OPraHUYECKHUE BEIIECTBA U3
HEOPraHUYECKHX MOJI JEUCTBUEM COJIHEYHOW SHEPTHM.

I'erepoTpodbl — 3TO OpraHU3MBl MHUTAIOIIMECS TOTOBBIMH OPTaHUYECKUMU
BEIIIECTBaMU.

daroguTo3- 3TO MPOLECC MPH KOTOPOM CHEHUAIBHBIE KIIETKHA 3aXBaThIBAIOT U
MIEPEBAPUBAIOT TBEP/IbIC YACTHUIbI WU JPYTHUE KIECTKHU.

[TnHOLIUTO3 - 3TO MpOLECC MPU KOTOPOM CIIEUAIIBHBIE KJIETKU 3aXBaThIBAIOT U
MIepEeBAPUBAIOT KUIKUE YACTHUILIBI.

AMHUTO3 — mpsiMoe JejeHue HHTepda3zHOro  sApa IyTeM IMepeTsHKKu 0e3
0o0pa3oBaHUs XPOMOCOM, BHE MUTOTHYECKOTO ITHUKJIA.

JleHatypaiys- U3MEHEHHE CTPYKTYpPhI OeliKa.

3UroTa- orIoI0TBOPEHHAs SUIICKIICTKA.

Meiio3- npencTaBisieT coO0M CIoco0 JCICHUS KIETOK C YMEHBIIICHUEM YHhciia

XPOMOCOM B SIIPE U MEPEXO KIIETOK U3 AUIJIOUTHOTO COCTOSIHHS B TAILUIOUTHOE.

1. Otmmune JIHK u PHK.

JIBOMHAs LIEIIOYKa OnunapHas Henovyka
Je30Kcuprudo03a pubo3a
HYKJICOTHU/IBI: HYKJICOTHU/IBI:

AT T, 1 AY, T, 10
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