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1. IMacmopT OLEHOYHBIX CPEACTB MO AUCHUILINHE «buosorus»

OrneHouyHble CpelncTBa MO OWOJIOTUM TpeIHa3HAYeHbl JUISl TPOBEACHUS
TEKYILEro, pyOexHOro (TeMaTH4eCKOro) KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalllH
10 JUCLUILINHE.

KonTponb u  omneHka  pe3yiabTaroB  OOyuY€HHUSI  OCYILECTBISETCS
IpernojaBaTesieM B IPOLIECCE  IPOBEJIEHUS  MPAKTUUYECKUX  3aHATHUH U
7a00paTOpHBIX pabOT, TECTUPOBAHHUSA, a TAaKXKE BBIOJHEHHUS OOYYarOIIUMUCS
VWHIUBUIYAIBHBIX 3aJaHHM, MPOEKTOB, HCCIEAOBaHUN. Pe3ynpTaThl 00yuyeHUs
ONPEIEINSIOT, YTO O0y4aromuecs TOJKHBI 3HATh, IOHUMATh U JEMOHCTPUPOBATH
10 3aBEPLICHUH U3YyYEHHUSI TACLUATIIINHBI.

Jlis popMupOBaHUs, KOHTPOJISL U OLEHKU PE3yJbTAaTOB OCBOEHUS y4eOHOM
JUCLUIUINHBI UCIIOIB3YETCS CUCTEMA OLIEHOYHBIX MEPOIPUSTHI, PEACTaBIAIOMI A
co00i KOMIUJIEKC Y4YEOHBIX MEpOIPUSATHI, COIJIACOBAaHHBIX C pe3yJbTaTaMH
oOyuenus u chopmynupoBanHbix ¢ ydetom @OI'OC COO (mpeamerHbie
pe3ynbrarsl o aucuuiuiniae) 1 I'OC CIIO.

CucremMa OLIEHOYHBIX MEPONPHUATHNA, CIPOEKTUPOBAHHAS IO JUCUUILIIMHE
«buonorus», mpeAcTaBiieHa B IaCMOPTE OLICHOUHBIX Cpe/CcTB (Tabnauma 1).



Tabmuna 1

[TactiopT OIIEHOYHBIX CPEACTB MO AUCHUIUIMHE «buosorusy»

Pa3zgen 1

Kierka — cTpyKTypHO-GpYHKIMOHAIbHAS eUHULA 'KUBOI0

Pe3yabTaTnl 00yyeHus

XapakTepu30BaTh CTPYKTYPHO-(PYHKIIMOHATIBHYIO OpraHU3alHUI0 KJIETKA HAa OCHOBE HAOIIOACHUS

OuenovyHoe MmeponpusiTue
pPYOexHOro (TeMaTH4€eCKOro)

Kontponbnas padora “MoinekysipHbIil ypOBEHb OpraHNU3alluH KUBOTO”

KOHTPOJIA
OneHo4yHoe MEePOIPUATHS TEKYIIEro
Tema Pe3yabTaThl 00y4eHuUs1 10 TeMaM 1 ponp ymt OueHovHbIe cpeacTBa
KOHTPOJIA
Tema 1.1 OnuceIBaTh METOABI UCCIIENOBAHUA HA | 1. 3amonHenue TaOJIuLbl C OITUCAHUEM 1. TaGaue! ¢ omMcaHneM METOIOB

buonorus xak
HayKa

MOJICKYJISIDPHOM U KJICTOYHOM YPOBHC

METOJI0B MUKPOCKOITUPOBAHUS C X
JOCTOMHCTBAMHU U HEAOCTaTKaMH

2. 3anonHeHue Tabnuibl «BKiajg y4eHbIX B
pa3BUTHE OMOJIOTUM

MHKPOCKOIIUPOBAHUS C UX
JOCTOMHCTBAMH M HEIOCTAaTKaMK
2. Tabnuna «Bxnag yuyeHbIX B
pa3BuUTHE OMOJIOTUMY

Tema 1.2 OOmas

XapakTepu3oBaTh YPOBHU KUBOU

3aroaHeHNE CpaBHHTCHBHOﬁ Ta6J'II/II_ILI

CpaBHI/ITeHBHaH Ta6J'II/II_[a CXO0ACTBaA U

XapaKTEPUCTUKA | MaTEPUHU CXOJICTBA U Pa3JINYMil )KMBOTO U HE )KUBOT'O | PA3JIMYUN )KUBOT'O U HE KUBOTO
KU3HU OnuceIBaTh METOIbI HCCIIEOBAHUS Ha

MOJIEKYJIIPHOM U KJIETOYHOM ypOBHE
Tema 1.3 XapakTepru3oBaTh CTPOEHUE U 1. ®poHTANBHBIN ONPOC 1. Ilepeuenr BOIpoCoOB K
buonorudeckn | cBOHCTBa OCHOBHBIX OMOMOJIEKYJ [ToaroToBka ycTHBIX COOOILEHUI ¢ (bpoHTaTBHOMY OIIPOCY
BaXKHBIC [IpoBonuTh HAOIIOIEHNE U3MEHEHUI Mpe3eHTalnen 2. OtueTsl M0 1a0OpPaTOPHBIM paboTam
XUMHUYECKHE (GyHKIIMOHUPOBAaHUS OMOIMIOIMMEPOB 2. BeinosiHeHue 1 3amuTa 1a00paTOpHbIX
COETMHEHUS pabot: «Omnpenenenue surtamuaa C B

NpOAYKTaX MATAHUI),




«'unpodunbHO-THAPO(HOOHBIE CBOWCTBA
JIUITUIOBY

Tewma 1.4
CrpyKTypHO-
(hyHKIIMOHATbHA
s OpraHu3aus
KJIETOK

Pa3nuuate cyliecTBeHHbIE IPU3HAKU
CTPOEHMSI KJIIETOK OpPraHU3MOB Pa3HbIX
L@pCTB KUBOU IPUPOBI

[TpoBOIUTH HAOIOCHUE KIETOUYHBIX
CTPYKTYpP M UX U3MEHEHUH C IOMOLIbIO
MHUKPOCKOTIA

1. OueHnuBaemas IMCKycCus IO BOIIpOcam
JEKIUU

2. Pa3zpaboTka MEHTaIBHOM KapThl 11O
KJ1acCU()MKALMU KJIETOK U UX CTPOCHUIO Ha
MPO- ¥ 9YKapUOTUYECKHUX U TI0 IaPCTBAM B
MUHHU TpyIIax

3. BemmonHenwue u 3amuTa 1a60paTopHbIX
pabor:

«CTpoeHue KJIEeTKH (pacTeHus, )KUBOTHBIE,
rpulbl) U KJIETOYHbIE BKIOYEHUS (Kpaxmal,
KapOTHUHOUBI, XJIOPOILIACTHI,
XPOMOILIACTHI ),

«[IponuiiaeMoctb MeMOpaHHI (I1JIa3MOJIN3,
JIETITa3MOJTH3 )

1. IlepedyeHp BOMPOCOB K OLIECHUBAEMOM
JUCKYCCUU

2. MeHTanpHas Kaprta 1no
KJIAaCCU(UKALIUU KIIETOK U UX
CTPOCHHIO Ha MPO- U FYKAPHUOTUUECKUX
Y TI0 [apCTBaM B MUHU TpyIIax

3. OT4etsl 1o J1abopaTOpHBIM paboTam

Tema 1.5 Paznuuars cymiecTBeHHbIE IPU3HAKH 1. ®poHTANBHBIN ONPOC 1. Ilepeuens BOIIpOCOB K
CrpyKTypHO- CTPOEHUS KJIETOK OpraHU3MOB pa3HbIX | 2. PazpaboTka rioccapus (bpoHTaTBLHOMY OIIPOCY
(YHKIIMOHAJIBH | HAPCTB KUBOM MPUPOIBI 3. Pemenue 3aa4 Ha onpezesieHue 2. I'moccapuii ¢ onpeeneHHbIM

ble (haKTOpBI OnpenensTs Nocie 0BaTeIbHOCTD IIOCJIEZI0BATEILHOCTU HYKJIEOTHI0B [IEPEYHEM TEPMUHOB
HacneactBeHHoc | HykieotuaoB JJIHK u PHK 3. 3agauu Ha ompeeNieHre

™ IIOCJIE0BATENBHOCTH HYKJIEOTHIOB
Tema 1.6 XapakTepru30BaTh IPOLIECCHI 1. ®poHTAIBHBIN ONPOC 1. Ilepeuens BOIpoCoOB K
[Ipoueccel MaTPUYHOTO CHHTE3a 2. Tect «IIporeccbl MATpUYHOTO CUHTE3a»  |(PPOHTATBHOMY OIPOCY
MAaTPUYHOTO Onpenenars Nocie10BaTeIbHOCTh 3. Pemienue 3a71a4 Ha onpeesieHue 2. Bompocsl 15 Tecta

CHUHTE3a aMHMHOKHCIIOT B MOJIEKYJie Oelka MOCJIE0BATEIBHOCTH AMUHOKHCIIOT B 3. 3ajauM Ha onpezeIeHue

WHTepnpeTHpoBaTh CTPYKTYpY U
(GYHKIIMOHATIBHOCTH O€JIKa B Cllyyae
W3MEHEHHS MOCIIEeI0BATEIEHOCTH

MOJIEKYJIe OerKa
4. Pemenue 3a/1a4 Ha ONpe/IeIieHNe
MIOCJIEIOBATEIEHOCTA aMHHOKHUCIIOT B

MOCTIeIOBATEIIPHOCTH AMHHOKHUCIIOT B
MoJIeKyIe Oenka
4. 3anaun Ha onpeiesieHne




Hykneorunos JJHK

MOJIEKYJIe OeiKa B Cily4yae U3MEHEHUSs
nocjeaoBaTeabHoCTH HykieoTuaoB JJHK

oCacaA0BaTCIbHOCTH aMUHOKHUCIIOT B
MOJICKYJIC OeJka B ClIydyac U3SMCHCHUA
MMOCJICAOBATCIIBHOCTHU HYKJICOTUAOB
JHK

Tema 1.7
Hexnerounsie
(hOpPMBI KUZHH

Pasznuyats cyiiecTBeHHbIE TPU3HAKU
CTPOEHHUSI KJIETOK OPraHU3MOB Pa3HbIX
LAPCTB KUBOM MPUPOIBI

1. dpoHTaNBHBIM OMpoC

2. [ToaroToBKa YCTHBIX COOOIICHHMIA C
npeseHranueii (BupycHsie u
OaktepuanbHbIe 3a00seBaHus. O0mHIe
MIPUHIUIIBI KCTIOJIb30BAHHMS JICKAPCTBEHHBIX
BemiecTB. OcOOEHHOCTH MPUMEHEHHS
AHTUOMOTHKOB)

1. Ilepedenn BOIIPOCOB K
(GpOHTATBHOMY OTIPOCY

2. Ilpe3eHTanus u ycTHOE COOOIICHHE,
COTJIACHO MEPEYHIO TEM

Tema 1.8
OO0OMeH BelecTB
Y TIpeBpAIICHUC

OnuceiBaTh OCHOBHBIE
SHEPreTUYECKUe U IIaCTUYECKUe
IIpOLIECChl KJIETKU (0OMEH BEIIECTB,

1. ®poHTaNBHBIN 0IIpOC
2. 3anoJHEeHUE CPAaBHUTEIbHOM TaOJIUIIbI
XapaKTEPUCTHK TUTIOB OOMEHA BEUIECTB

1. [lepeuenb BOpocoB Kk
(bpoHTAILHOMY OIIPOCY

2. CpaBHHTENbHAS Ta0IHIIA
XapaKTEePUCTHK THIIOB OOMeHa

JHEpPrUU B XeMO-, POTOCHHTE3)

KJIETKE BEIIECTB

Tema 1.9 XapakTepru30BaTh )KU3HEHHBIN [TUKIT 1. O6cyxaeHne o BOIpocam JIEKIUH 1. IlepedeHs BOIPOCOB ISt
KuzHeHHbIH KJIETKH 2. Pa3zpa0oTka JeHThl BpEMEHH JKU3HEHHOTO | 00CYKICHUS

IIUKJI KJIICTKHA.
Muro3. Meiio3

HUKJIa

2. JleHTa BpeMEHH KU3HEHHOT'O IIUKJIa

Paszgen 2

Crpoenne n pyHKIMH OPraHU3MAa

PesyabTaTnl 00yyeHus

PA3MHOXKCHHUA OPraHU3MOB

HpOTHOSI/IpOBaTL BO3HUKHOBCHHC ITPU3HAKOB B XOA€ MHANUBUAYAJIIbHOTO Pa3BUTUSA U

OuenouHoe MeponipusiTie py0e:KHOro (TeMaTH4eCKOro)

KOHTPOJIA

KonTponbnas padora “Ctpoenue u GpyHKIHUN opranuzma’




OueHoYHOE MEePONIPUATHS TEKYILEro

Tema Pe3yabTaThl 00yueHuUs1 1o TeMaM OueHovHbIE CpeaCTBA
KOHTPOJIf
OnuceiBaTh CTpOEHUE U B3aUMOCBA3b | 1. O1ieHnBaeMas JUCKYCCHs 1. Ilepeuenp BOnpocoB K
4acTeil MHOTOKJIETOYHOTO opranu3Ma | 2. Pa3paboTka MEHTaIbHOM KapThl TKAHEH, OIIEHUBAEMOM TUCKYCCUU
OpraHoB U CUCTEM OPraHOB OPraHU3MOB 2. MeHTanbHas KapTa TKaHeH,
Tema 2.1 (pacTeHus, )KUBOTHBIE, YEJIOBEK) C KPaTKOH OpraHoOB M CUCTEM OPraHOB
Crtpoenue XapaKTePUCTUKON UX PYHKIIUN OpraHU3MOB (pacTeHUs, KUBOTHBIC,
opranu3Ma 3. [logroroBka u npeacTaBiIeHUE YCTHBIX YEJIOBEK) C KpaTKOi
COO00I1IeHUH C npe3eHTanueil (MMMYHHUTET, XapaKTEPUCTUKON UX (PYHKIMH
WH(]EKIIMOHHBIC 3a00JI€BaHUS, STTUEMHUH, 3. [Ipesentanus u ycTHoe
BaKI[MHALIKA) COOOIIIEHUE COTIIACHO MEPEYHIO TEM
Tema 2.2 XapakTepru3oBaTh CIIOCOOBI 1. ®poHTaNbHBINA ONPOC 1. Ilepedyens BONPOCOB K
dopmbl Pa3MHOXKEHHUS 2. 3aroHeHHEe TaOJIUIIBI C KPATKOM (GpOHTATEHOMY OTIPOCY
Pa3MHOKEHHUS XapaKTepUCTHKON U TipuMepaMu Gopm 2. Tabnuna ¢ KpaTkon
OpraHU3MOB Pa3MHOKEHHUS OPTaHU3MOB XapaKTEPUCTUKON U TPUMEpPaMHU
dbopM pa3sMHOKEHHUS OPTaHU3MOB
Tema 2.3 OnucelBaTh cTaAMM OHTOT€HE3A 1. Pa3zpaboTka JIeHThl BpEMEHU C 1. JIenta BpemeHu ¢
Onrorenes ’KMBOTHBIX M Y€JIOBEKa XapaKTEePUCTUKON HTANIOB OHTOTCHE3a XapaKTEePUCTUKOM ITAIOB
JKUBOTHBIX U OT/IEJIbHOM TPYIION )KMBOTHBIX U YEJIOBEKa OHTOTEHE3a OTAEIbHOU IPYIIION
YyeJIOBEKa 0 MUKPOTPYIIIam ’KHBOTHBIX M Y€JIOBEKA I10
2. Tect/onpoc MHUKpPOTpyIam
2. Bompocsr muist tecra/Ilepeuenn
BOITPOCOB K OIPOCY
Tema 2.4 OmmceIBaTh CTaINN OHTOTEHE3a CocraBieHune )KU3HEHHBIX IUKJIOB PACTEHUM CxeMbl JKU3HEHHBIX ITUKIIOB
OnTorenes pacTeHui pa3HbIX OTAEIIOB 10 OT/Ie7aM (MOXOBHUHBIC, XBOIIICBUIHBIC, pacTeHwii 1o otaenam (MOXOBHIHBIE,
pacTeHui MaroOPOTHUKOBHUIHBIC, TOJIOCEMEHHBIE, XBOIIECBUIHEIE,

HOI(pLITOCCMCHHLIC)

MarnopoTHUKOBUIHBIC,




T'OJIOCEMCHHBIC, HOKpBITOCCMeHHBIC)

Tema 2.5 OnuceiBaTh 3aKOHOMEPHOCTH 1. Pa3paboTka rioccapust 1. I'moccapuii, ¢ onpeneieHHbIM
OcHoBHBIE HACJIEACTBEHHOCTH U U3MEHYUBOCTH 2. Tecr NepeyHeM TEPMUHOB

MOHSTHS 2. Bompocsr y1st Tecta
TCHETUKH

Tema 2.6 OnuceiBaTh 3aKOHOMEPHOCTH 1. ®poHTaNBHBIN ONPOC 1. IlepedeHn BOIIPOCOB K
3aKOHOMEPHOCT | HACJIEICTBEHHOCTU U U3MEHUYUBOCTH 2. Tect o BompocaM JEKIHUH (pOHTATBEHOMY OTIPOCY

K1 HaCJICaO0BaHUA

Onpenenars BEpOATHOCTh
BO3HUKHOBEHMS HACJIEICTBEHHBIX
IIPU3HAKOB IIPH MOHO-, JIU-,
MOJIMTHOPUIHOM M aHATTU3UPYIOIIEM
CKpEIIMBaHUU

3. Pemenue 3a7a4 Ha onpeicsiCHUE
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICICTBEHHBIX TPU3HAKOB IPU MOHO-, JIU-,
MOJIMTUOPHUIHOM U aHATTU3UPYIOIIEM
CKpELIMBAHUH, COCTABJIEHNE T€HOTUITMYECKUX
CXEM CKpEIIMBaHUS

2. Bompocsl st TecTa

3. 3aaun Ha onpezeneHue
BEPOATHOCTH BO3HUKHOBEHHUSI
HACJICACTBCHHBIX ITPHU3HAKOB IIPU
MOHO-, 1U-, TOJTUTUOPUIHOM U
AHATTM3UPYIOIIEM CKPEIIMBAHUH,
COCTaBJIEHUE TeHOTHUITMYECKUX CXEM
CKpelUBaHUsA

Tema 2.7
B3aumoneiictBn
€ TCHOB

OnwuceIBaTh 3aKOHOMEPHOCTH
HaCJIeICTBEHHOCTH U U3MEHUUBOCTH
OnpenensiTb BEpOSITHOCTh
BO3HUKHOBEHUS HACJIE/ICTBEHHBIX
MIPHU3HAKOB TIPU Pa3THIHBIX
B3aMMOJICHCTBHSIX T€HOB

1. Tect

2. Pa3pabotka rioccapus

3. Pemenue 3aau Ha onpeencHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBECHHBIX l'IpI/I3HaKOB HpI/I paSJ'II/I'-IHI)IX
THITaX B3aUMOJICHCTBHUS T€HOB, COCTaBJICHUE
TCHOTUIINYCCKHUX CXEM CerH_[I/IBaHI/If{

1. Bonpocsr u1s Tecta

2. I'moccapuii ¢ onpeeneHHbIM
IIEpEeYHEM TEPMHUHOB

3. 3amaum Ha onpeaeneHue
BEPOSITHOCTH BO3HUKHOBEHMS
HACJIEICTBEHHBIX MIPU3HAKOB MIPH
Pa3JINYHBIX THUIAX B3aUMOJICHCTBHS
T€HOB, COCTaBJICHUE
T€HOTUIIMYECKUX CXEM CKPEIINBaHUS




Tema 2.8

OnuceIBaTh 3aKOHOMEPHOCTH

1. Tect

1. Bonmpocsl uist Tecta

CuerieHHOE HACJICJICTBEHHOCTH U M3MEHUYNBOCTH 2. Pazpabotka rioccapus 2. I'moccapuii, ¢ onpeaeieHHbIM
HACJICOBAHUE Ornpenenarsb BEpOATHOCTh 3. Pemrenue 3a1au Ha onpeeneHue NepeyHeM TEPMUHOB
MIPU3HAKOB BO3HHKHOBEHHUS HACJIEICTBEHHBIX BEPOSITHOCTH BO3HUKHOBCHUS 3. 3agauu Ha ompeneeHne
MIPU3HAKOB MIPH CLIETUIEHHOM HACJIEJICTBEHHBIX MTPU3HAKOB MPU BEPOSITHOCTH BO3HUKHOBEHHUS
HacJeI0BaHUH CLIEIIJIEHHOM HAacJIeJOBaHUHU, COCTaBJICHUE HACJICJICTBEHHBIX MTPU3HAKOB TIPH
TEHOTUITMYECKUX CXEM CKpeIIUuBaHUs CIICIIJICHHOM HACJICAOBAHUH,
COCTaBJICHUE TEHOTHIINYECKUX CXEM
CKpEIIUBaHUS
Tema 2.9 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocsr 1 Tecta

I'eneTuka nona

HACJIEJCTBEHHOCTU M N3MEHYMBOCTHU
OnpenensiTb BO3SMOXKHOE
BO3HHKHOBECHHUE HACIIEICTBEHHBIX
MIPU3HAKOB

2. Pa3pabotka rioccapus

3. Permienue 3aa4 Ha onpezeneHue
BEPOATHOCTH BOSHUKHOBEHUS
HACJIC/ICTBEHHBIX MTPU3HAKOB, CLIETUICHHBIX C
MIOJIOM, COCTABIIEHUE TeHOTHITMYECKUX CXEM
CKPEIBaHHS

2. I'moccapuii, ¢ onpeaeieHHbIM
MepeYHeM TEPMUHOB

3. 3aauu Ha onpeeaeHue
BEPOSITHOCTH BO3HUKHOBECHHS
HACJIEICTBEHHBIX ITPU3HAKOB,
CLEIUICHHBIX C MOJIOM, COCTaBJICHUE
T€HOTUIIMYECKUX CXEM CKpeIllBaHUs

Tema 2.10
I'eneTuka
geJIoBeKa

OnuceIBaTh 3aKOHOMCPHOCTHU
HACJIEICTBEHHOCTH U U3MEHYUBOCTHU
Ornpenenstb BO3MOKHOE
BO3HUKHOBEHHE HACIIECTBEHHBIX
MPU3HAKOB

1. Tecr

2. Pa3pabotka rioccapus

3. Pemenue 3aau Ha onpenencHue
BEPOSATHOCTH BOZHUKHOBEHUS
HACJIEICTBEHHBIX TPU3HAKOB, UCTIOJIb3YsI
METO/Ibl TCHETUKH YEJIOBEKA, COCTABIEHUE
T€HOTUITMYECKHUX CXEM CKPEIIMBAHUS

4. TToaroToBKa YCTHBIX COOOIICHHIA C
MpE3EHTalNE O HACIEeICTBEHHBIX
3a00JIeBaHUAX YEJIOBEKa

1. Bonpocsr u1s Tecta

2. I'moccapuii, ¢ OnpeaeIeHHbIM
IIEpEeYHEM TEPMHUHOB

3. 3amaum Ha onpeaeneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HaCJIEICTBEHHBIX MPU3HAKOB,
HCIIOJb3YSl METO/IbI TEHETUKHU
YeJI0BEKa, COCTABIICHUE
T€HOTUIIMYECKUX CXEM CKPEIINBaHUS
4. Tlpe3eHTanus u ycTHOE
COOOLIEHNE, COTIACHO NTEPEYHIO TEM




Tema 2.11
3aKOHOMEPHOCT
Y U3MEHYUBOCTH

OnuceIBaTh 3aKOHOMEPHOCTH
HacJIeICTBEHHOCTH U U3MEHUUBOCTH
OnpenensTs TUII MyTaLUU IPU
nepeaaye HacleCTBEHHBIX PU3HAKOB

1. Tect

2. Pemienue 3a1a4 Ha ONpe/iCJICHUE TUTIA
MyTalluu IpH Mepeade HacIeICTBEHHbBIX
MIPU3HAKOB, COCTABIICHUE TEHOTHUITMYECKUX
CXEM CKpelMBaHusl (110 rpymnnam)

1. Bonmpocsl uist Tecta

2. 3aauv Ha OMNpeeIeHUe TUla
MYyTallMu IpH 1epeaade
HACJIEJICTBEHHBIX MPU3HAKOB,
COCTaBJICHUE T€HOTUITUYECKUX CXEM
CKpentuBaHus (110 TPyIIram)

Tema 2.12 OnuceiBaTh 3aKOHOMEPHOCTHU 1. Tect 1. Bonpocs! 1151 Tecta
Cenexuus HACJIEICTBEHHOCTU U U3MEHUYUBOCTHU 2. Pa3zpabotka rioccapus 2. I'moccapuii ¢ onpeieneHHbIM
OpraHu3MOB Ornpenenars BO3MOKHOE 3. Pewrenue 3aiau Ha onpeeneHue nepeyHeM TEPMUHOB
BO3HUKHOBEHHE HACIIEJCTBEHHBIX BO3MO>KHOTO BOSHUKHOBEHUS 3. 3aaun Ha onpezeneHue
MIPU3HAKOB HACJIEICTBEHHBIX MPU3HAKOB 10 CENEKIINUH, BO3MO>XHOT'O BO3HUKHOBEHUS
COCTaBJICHUE T€HOTUITUYECKUX CXEM HACJICICTBEHHBIX MTPU3HAKOB 10
CKpEIIUBaHUS CEJIEKIINH, COCTABIICHUE
TEHOTHUITMYECKUX CXEM CKPEIIUBaHUS
Pa3znen 3 Teopus 3BOTIOLUH

PesyabraTt 00yuenuns

ApPryMeHTHpPOBaTh HEOOXOAUMOCTh COXPAaHEHHUSI MHOT000pa3us OPraHU3MOB C LIEJIbI0 OEPEKHOTO
OTHONIEHUA K OKPYKAIOIIEH cpelie

OuenoyHoe MmeponpusTue
PYyOexHOro (TeMaTH4eCcKOro)

KOHTPOJIA

KontponbHas padota “TeopeTnueckue aceKTsl 3BOIIOLMHU KU3HU Ha 3emie”

Tema

TeEMaM

PesynbTaTsl 00yyeHus 1mo

KOHTpPOJIs

OueHoyHOE MEepONPUATHA TEKYIIEro

OueHoyHbIe cpeacTBa




Tema 3.1

XapakTepu30BaTh MPEANOCHUIKA

1. ®poHTaNIBHBII O0IIpOC

1. Ilepeuenp BOpoCcoOB K

Uctopus U IBIDKYILIAE CHIIBI 2. Pa3paboTka JeHThl BpeMEHU (bpoHTANTBHOMY OIIPOCY

3BOJIFOLIMOHHOTO BO3HMKHOBEHUSI MHOTOOOpa3usi | pa3BUTHUS 3BOIIOLMOHHOTO YUCHUS 2. JlenTa BpeMEHH pa3BUTHUS

yueHus BUJIOB ABOJIFOIIMOHHOTO YUYEHUS

Tema 3.2 XapakTepu3oBaTh Npeanocbuiku | 1. @poHTanbHBINA ONPOC 1. Ilepedyens BONPOCOB K

Muxkpo3Boaronus U IBIOKYILAE CHIIBI 2. CocraBieHue rioccapus (bpoHTaTBLHOMY OIIPOCY
BO3HUKHOBEHHUS MHOTO00pa3us 2. I'moccapuii ¢ onpeaeeHHbIM
BUJIOB [IEpEYHEM TEPMUHOB

Tema 3.3 Xapaktepu3oBaTh Npeanocsuiky | 1. OueHnBaemMas JUCKYCCUs 1. Ilepeuenp BOIpocoB K

Makpo3Boronus U JIBIOKYILAE CHIIBI 2. Pa3pabotka rioccapus TEpMUHOB OLIEHUBAEMOM TUCKYCCUU
BO3HUKHOBEHHUS MHOTO00pa3us 2. I'moccapuii ¢ onpeaeeHHbIM
BUJIOB [IEpeYHEM TEPMUHOB

Tema 3.4 XapaxkTepr3oBaTh Npeanocbulku | 1. @poHTaNBHBINH ONpOC 1. Ilepeyens BOIIPOCOB K

BozHukHOBEHKE Y IBIDKYILAE CHIIBI 2. IloaroroBka u mpencTaBlIeHNAE (bpoHTaTBLHOMY OIIPOCY

U pa3BUTHE BO3HHUKHOBEHHUS MHOT0OOpa3usi | YCTHOTO COOOIIEHHUS U JIEHTHI BpeMeHu | 2. JIeHTa BpeMeHH

JKA3HU Ha 3emie

BUJIOB

BO3HUKHOBCHUA U PA3BUTHSA  KUBOTHOT'O
H paCTUTCIIBHOTO MUpa

BO3HHKHOBEHUS U Pa3BUTHS
’KMBOTHOTO M PACTHUTEILHOTO
MHpa ¥ YCTHOE COOOIIeHHE

Tema 3.5
IIpoucxoxaeHue
YeJI0BEKa —
AHTPOIIOreHE3

XapakTepru30BaTh MPEIMTOCHUIKU
U IBHDKYIIIAE CHIIBI
BO3HUKHOBEHHSI MHOTOOOpa3us
BUJIOB

1. ®poHTaNBHBII OIpoc

2. Pazpa0oTka J€HT BpeMeHH U
MEHTaJIbHBIX KapT Ha BHIOOD:
“BOJIIOLIMS COBPEMEHHOTO YeJIOBeKa™,
“BpeMs 1 IyTH pacCesIeHHs] YeI0BEKa
o mranere”’, “Bnusaue
reorpaduueckoii cpepl Ha
MOp(OIIOTHIO U (PU3NOTIOTHIO
yenoBeka”, “YenmoBedyeckue pachl”,
o0cyxaeHue

1. Ilepeuens BOIIpOCOB K
(bpoHTaTBLHOMY OIIPOCY

2. JleHTa BpeMEHH WU
MEHTaJbHas KapTa Ha BHIOOD U3
nepeyHs

10




Pa3znen 4

IKojaorus

PesyabraT 00yuenus

ApryMeHTHpOBaTh HEOOXOIUMOCTh COXPAaHEHUsI MHOT000Pa3Hsi OPTaHU3MOB C IENIBI0 OEPEKHOTO
OTHOLLICHMS K OKPY’KaloLIel cpeze

OuenovyHoe MmeponpusiTue
pPYOexHOro (TeMaTH4€eCKOro)

Kontponbnas padota “TeopeTrndeckue aceKThl IKOJIOTHN

KOHTPOJIA
OneHo4yHOe MEPONPHUATHSA TEKYILEro
Tema Pe3yabTaThl 00yyeHHs 110 TeMaM 1 ponp ym OueHoYHBIE CpeICTBA
KOHTPOJIA
Tema 4.1 OnuceIBaTh CBA3b MEXKIY Tect no sxonoruueckum akropam u cpegam | Borpocst s recta
DKoJ0ru4ecKkue OpPraHU3MOM U CPENIOi ero YKU3HU OPraHU3MOB

(haKTOpHI U CpeIbI
KU3ZHU

oOuTanusa

Tema 4.2 OnuceIBaTh CBA3b MEKIY 1. CocraBneHne cxeMm KpyroBopota BemecTs, | 1. Cxembl KpyroBopoTa BEIIECTB,
[Homysanus, OpraHU3MOM U CpeJloil ero UCIIOJIb3YSl MaTepUallbl JIEKIIUU UCIIOJIB3YS MaTepHalIbl JIEKIIUU
cooO11ecTBa, oOuTaHus 2. Pemenne npakTUKO-OpUEHTUPOBAHHBIX 2. IIpakTHKO-OpHUEHTUPOBAHHBIE
HKOCHCTEMBI VYcraHaBIMBaTh CBA3b CTPYKTYPBI M | PACUETHBIX 3aJaHUH M0 NIEPEHOCY BEIECTBA U | paCYETHBIE 3a/1aHMS 110 IIEPEHOCY
CBOMCTB DKOCHCTEM HHEPrUH B 3KOCUCTEMAX C COCTaBJICHHE BELIECTBA U YHEPTUU B IKOCHCTEMAX
TpOPUIECKUX TIeNeH U MUPaMHI OMOMACChl U | C COCTaBJICHHE TPOPUUECKUX TeTnei
SHEPrUu U UpaMu] OMOMacchl U SHEPTHH
Tema 4.3 OnuceIBaTh CBS3b MEKIY 1. OuenuBaeMas TUCKYyCCHs 1. IlepeyeHs BOIpOCOB K
buocdepa - OPraHu3MOM U CPEION €ro 2. Tecr OLICHUBAEMOM TUCKYCCUU
riodanpHas oOuTaHus 3. PemreHne npakTMKO-OPUEHTUPOBAHHBIX 2. Bonpocsr s Tecta
9KOJIOTMYECKas YcTaHaBIMBaTh CBS3b MEXY pacueTHBIX 3ajja4d Ha ompeneneHue miuomwanu | 3. IlpakTuko-opueHTHPOBaHHBIE
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cucrema

CTpYyKTypamMu Ouochepsl

HAaCaXJACHUH MU CHUKECHUS KOHLICHTPALUK
YIJIEKHUCIIOro Ta3a B aTMOc(epe CBOEro
pEruoHa NpoKUBaHUS

pacyeTHbIE 3a/1a4d Ha ONpeIeICHUE
IUTONIA/IA HACAKICHUH TS
CHUYKEHUS KOHIICHTPALUU
YIJIEKUCIIOro ra3a B atMocgepe
CBOEr0 PEruoHa MPOKUBaAHUS

Tema 4.4 Brnustaue
AHTPOIIOTCHHBIX
¢dakTopoB Ha

o6uochepy

OnwuceiBaTh rnodaibHbIe U
PETHOHAIBHBIC YKOJIOTHYECKUE
po0JIEMBI U ITYTH UX
MUHHUMH3ALUU

[IpemaraTe criocoObI 1EUCTBUS IO
0e30I11acCHOMY TIOBEJICHHIO U
CHIDKEHHIO BIIUSTHHSI YeJIOBEKa Ha
NPUPOHYIO CPENY

Br10upate MepsI AJ1st COXpaHEeHUs
O6uopazHooOpaszus

1. Tect

2. Penienne npakTHKO-OPUEHTUPOBAHHBIX
pPacUETHBIX 33JJaHU TT0 COXPAHEHUIO
MIPUPOJHBIX PECYPCOB CBOETO PErMoHa
HpO)KI/IBaHI/IH

1. Bonmpocsl u1st Tecta

2. IIpakTUKO-OpUEHTHUPOBAHHBIE
pacyeTHbIE 3a/1aHus IO COXPAHEHUIO
IPUPOIHBIX PECYPCOB CBOETO
peruoHa npoKUBaHUS

Tema 4.5 Bnusinue
COLIMAJIBHO-
HKOJIOTHIECKUX
¢bakTopoB Ha
3JI0POBHE YETIOBEKA

NHTepnpeTupoBaTh pe3yabTaThbl
IPOBEJEHHOI0 OMOIKOJIOTHYECKOTO
HKCHEPUMEHTA C HCIIOIb30BAHUEM
KOJIMYECTBEHHBIX METOOB

1. OnieHnBaeMas TUCKYyCCHsI

2. BbINoJIHEHUS] TPAKTUYECKUX 3aJaHUM:
“OrnpezenieHne CyTOYHOTO paiioHa
MMUTaHUS,

“Co3nanne HHAUBUAYATLHON MaMSITKH 110
OpraHu3aluy palMoHaTbHON (HU3NUECKOM
AKTUBHOCTH

3. BeinonHeHue nabopaTopHoit paboThl Ha
BBIOOD:

"VMcTBeHHas paboTOCOCOOHOCTR",
"BnusHue abuotnueckux pakTopoB Ha
4eJI0BEKa (HU3KHE U BBICOKHE TEMIEpaTypsl)"

1. [Iepeuenb BOmpocoB Kk
OLICHUBAEMOH TUCKYCCUU

2. 3aiaHus NpaKTUYECKUX paboT
3. Otuer o nabopatopHoit paboTte
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Paznen 5

buoJsorusa B ;KU3HA

PesyabraT 00yuenus

AHaJII/I3I/IpOBaTB 9TUYCCKUC ACIICKTBI COBPECMCHHBIX I/ICCJICI[OBaHI/II\/JI B 00J1aCTH OMOTEXHOJIOTUU U
TeHETHYSCKHUX TEXHOJIOTUH

OueHo4yHoe MeponpusiTHE
PYyOexHOro (TeMaTH4eCKOro)
KOHTPOJIA

[IpencraBnenue pe3yabTaToOB PEIICHUS KEWCOB (BBICTYIUICHUE C TPE3EHTALIUECH )
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Tema

Pe3y.111>TaT1>1 OGY‘IGHI/IH mo TeMmam

OueHoyHOE MePONIPUATHS TeKYIEro
KOHTPOJIst

OuneHoYHBIE CpPeICTBA

Tema 5.1
buorexuonoruu B
SKA3ZHHA KaXKI0TO

AHaIM3UPOBATh 3TUUECKUE ACTIEKTHI
COBPEMEHHBIX UCCIIEA0BaHUHN B 00J1aCTH
OHMOTEXHOJIOTMU U T€HETHYECKNX
TEXHOJOrui

BreimonHenue keiica Ha aHaM3 HHPOPMAIHH O
HAy4YHBIX JIOCTHKEHUSAX B 00JIaCTH
TE€HETHYSCKUX TEXHOJOTHH, KIICTOYHOM
WH)XEHEPHUH, MUIIEBBIX OMOTEXHOJIOTHI

3aganue keiica

Tema 5.2.1
BuorexHonoruu B
MCIOIUIIUHEC 1

AHaJII/I?;I/IpOBaTI) OTUYCCKUEC aCIICKThI
COBPCMCHHBIX I/ICCJ'ICI[OBaHI/Iﬁ B o0JIacTu
OMOTEXHOJIOTHM ¥ TEHETHYCCKUX

BrimonHenue kelica Ha aHaM3 HHPOPMAITIH O
pa3BUTUU OMOTEXHOJIOTHIA B MEIUIIMHE U
bapmarn

3aganue keiica

dapmanuu TEXHOJIOTU
Tema 5.2.2 AHaJIM3UPOBATH AITUYECKUE ACTIEKThI Brinonnenue keiica Ha aHanu3 uHGopMalu o | 3ajaHue Kekca
buorexHonoruu 1 | COBpEMEHHBIX HCCIIEIOBAHUN B 00JIACTH  |pa3BUTHUU OMOTEXHOJIOTUH C UCTIOJIb30BaHUEM
KUBOTHBIE OMOTEXHOJOTHH U TeHETUYECKUX YKUBOTHBIX, TPUMEHEHUE TPOTYKTOB
TEXHOJIOTHI OMOTEXHOJIOTHH B )KH3HU YeJIOBEKa
Tema 5.2.3 AHanM3MpOBATh STUYECKUE ACTIEKTHI Brimonnenue keiica Ha aHanu3 uHpopmarmu o | 3ajaHue Kekca
buorexHonoruu 1 | COBpEMEHHBIX HCCIIEIOBAHUN B 00J1aCTH Pa3BUTUU OMOTEXHOJIOTHI C UCTIOIB30BAHHEM
pacTeHus OMOTEXHOJOTHH U TeHETUYECKUX pacTeHui
TEXHOJIOTHI
Tema 5.2.4 AHaJIM3UPOBATH ITUYECKHUE ACTIEKTHI Brimonnenue kelica Ha aHanu3 uHopmaiuu o | 3agaHue Kerca
buoTtexHonoruu B | COBpeMEHHBIX HCCIEA0BaHUN B 00TIacTH Pa3BUTHUH TPOMBIIUICHHON OMOTEXHOIOTUI
MPOMBIIIIICHHOCT | OMOTEXHOJIOTUH U TEHETHIECKUX
51 TEXHOJIOTUI
Tema 5.2.5 AHaJIM3UPOBATH ITUYECKHUE ACTIEKTHI Brimonaenue kelica Ha aHanu3 nHdopmaruu o6 | 3agaHue Kerica
CouuanpHo- COBPEMEHHBIX UCCIIEJIOBAHHI B 00JIaCTH ATHUYECKHX ACTEKTaX Pa3BUTHUS OUOTEXHOJIOTUN
ATUYECKUE OMOTEXHOJIOTUU U TEHETHUECKHUX
aCIeKThI TEXHOJIOTHI
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OUOTEXHOJIOTUN

Pa3znea 6

Buoskogornyeckue uccjae 0BaHus

Pe3yabTaT 00y4yeHus

BrIsgBaATE MPUYUHHO-CJIICACTBCHHBIC CBA3U MCIKAY OHOJIOTHYECKUMHU OGT:GKTaMI/I, nmponeccamMmu 1 ABJICHUSAMU
nyTem I/ICCJ'IGI[OBaHI/Iﬁ Ha JKHBBIX 00BEKTaX

OuenovyHoe MmeponpusiTue
pPyOexHOro (TeMaTH4ecKoro)

[IpencraBnenue pe3yabTaToB BHITIOJHEHHS YIEOHO-UCCIEA0BATEIbCKUX IPOEKTOB (BBHICTYIICHHE C

npe3eHTaluen
KOHTPOJIA p upeit)
OneHoyHOE MEePOIPUATHS TEKYILIEro
Tema Pe3yabTaThl 00y4eHHs IO TeMaM 1 ponp ym OueHo4YHbIE CpecTBA
KOHTPOJIf

Tema 6.1 OnuceIBaTh METOIBI Brmonnenune nabopatopHbsix padboT Ha BEIOOp | OTUeT O BHIMOIHEHUH YueOHO-
OCHOBHEBIE OMOIKOJIOTHYECKUX UCCIIEIOBAHNMT B MUHHUTPYIIAX: HCCJIEI0BATENBCKOTO MPOEKTa
METOIBI [TnanupoBaTh OMOIKOIOTHYECKUIT 1. Biiustnue Temneparypsl Ha pocTa u
OMOYKOJIOTUUECKH | SKCTIEPUMEHT (hU3MOJIOTHYECKYI0 aKTUBHOCTD JPOMKKEBBIX

X HCCIIeIOBaHUH

KJIETOK

2. BnusiHue yriieBoJioB Ha pocTa U
(U3MOOTHYECKYI0 aKTUBHOCTD JAPOKIKEBBIX
KJIETOK

3. CoueraHHOE BIMSHUE TEMIIEPATYPHI U
YTJIEBOJIOB Ha POCTA M (PU3NOTIOTUIECKYIO
aKTUBHOCTH JIPOXIKEBBIX KIETOK

Tema 6.2
buoskonornuecku
1 DKCIIEpUMEHT

[TpoBOANTH OMOIKOTOTUUECKHIA
SKCIEPUMEHT
[TnarupoBaTh OMOIKOIOTUYECKUIT

BrinonHenue yueOHO-HCCIe10BaTeNbCKOTO
MIPOEKTa Ha BHIOOP:
1. Onenka kayecTBa aTMOC(EpPHOTO BO3/AyXa

OT4eT 0 BEITOJHCHUH yqe6H0-
HCCIICO0BATCIIBCKOI'O IIPOCKTAa

15




AKCIIEPUMEHT

WNuTepnpeTupoBaTh pe3yabTaThl
IPOBEIEHHOT0 OMOAKOIOTMYECKOTO
SKCIIEPUMEHTA C UCTIOJIb30BaHUEM
KOJIMYECTBEHHBIX METOIOB

2. OneHKa KauecTBa II0YB METOJIOM
dbuToTecTupoBaHuUs

3. OueHka KkayecTBa BOJ| IOBEPXHOCTHBIX
BOJIOEMOB I10 OPT'aHOJIEITUYECKUM U (PU3UKO-
XMMHUYECKUM CBOMCTBAM

4. Bnusinue [TAB Ha pocT U pa3BuUTHE CEMSH
BBICIIMX PAaCTECHUHN

5. BausiHue coneBoro 3arpsisHEHHs Ha POCT U
Pa3BUTHE CEMSH BBICIINX PACTCHUU
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2. OHeHO‘IHbIe CpeacTrea mo IMCIUIlJINHE «bunoaorus»

OneHo4HbIE MEPOIIPUSATHS TEKYIIET0 KOHTPOJIS (THIIBI):
3ajannsi, HAaNPaBJIEeHHbIE HA CHCTEMATU3ALMIO U 000011IeHue
TeopeTu4ecKoil uHgopmMaumu:
- 3aroJHEHUE TaOIuIl
- pa3paboTKa JEHThl BPEMEHU
- pa3paboTka rioccapus
- pa3paboTKa MEHTAJIbHOU KapThl

3aganus, HanpaBJieHHbIe HA GopMUpPOBaHMe WM NPOBEPKY 3HAHUIA:
- TecT
- OllEHHMBaeMasi JUCKYCCHS
- (ppoHTaNBHBINA OIIPOC
- 00Cy’KJeHue o BOIpOocaM JIEKIIUU (BCTpedaeTcs y Hac TOJbKO 1 pas)
- YCTHBIE COOOIIIEHHUS C MTPE3CHTalUEH

3agaHus, HaNpaBJieHHbIe HA (opMHUPOBaHHE MPAKTHYECKUX YMEHHU
U HABBIKOB
- nabopaTtopHas padoTa
- pelieHue 3a1a4d
- TIPaKTUKO-OPHEHTHPOBAHHBIE PACUECTHBIC 3a/1aHUS
- Ke#c Ha aHayiu3 MHGOpMALIUH
- yueOHO-UCCIIe0BaTENbCKUNA TPOEKT

2.1. OuneHouyHble CpeACTBA TEKYHIEr0 KOHTPOJISI MO JMCIHUIIAHE
«buoaorus»

Tekylmuii KOHTPOJb PE3yJbTaTOB OOYUYEHHS MOXKHO OCYIIECTBIISITh
pPa3IMYHBIMA METOJAMU M C MOMOIIBI PA3JIUYHBIX OLICHOYHBIX cpeactB. 1o
IUCHUIUIMHE «bHOJIOTHS» B KayecTBE CPEACTB TEKYLIETO  KOHTPOJS
MPUMEHSIOTCS  3a7aHusi B TECTOBOW (opme; TaOmMIbl; BHU3yaTW3aIus
TEOPETUYECKOT0 MaTepuasiia B ¢opmare JCHThl BPEMEHU U MEHTAJIbHBIX KapT;
pElIeHUE KEMCOB U JAPYyrue OLUECHOYHbIe Marepuainbl. Huxke npuseneM npumepsl
HEKOTOPBIX U3 HUX.

2.1.1. 3aganusi, HAPpaBJIEHHbIE HA CHCTEMATU3ALUIO U
00001IeHHME TeopeTHYeCKOH HH(poOpMaLIUK

1. 3anoJgHeHnue TA0JIHIBI

Ha3Banue TemMbl buonorus kak Hayka

Pe3yabTaT 00yuyeHus mo teMe | OnucbiBaTh METOABI UCCIEAOBAHUS HA MOJIEKYJISIPHOM U
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KJIETOYHOM YPOBHE

O0ue KoOMIeTeH M OK 02

@opmyTHPOBKA 3aIaHU: 3aMI0THUTE Ta0IULy “Bkiaa ydyeHbIX B pa3BUTHE
ouonorun”, ykazaB yueHOTO, BPEMEHHOM MepHroJ] padOThl HaJl OTKPHITUEM U
JATE KPATKYIO XapaKTEPUCTUKY OTKPBITHUSA, UCIIOIB3Ysl MaTEpUa JICKLUH,
yueOHUKa, HHbIE UICTOYHUKN HH(POPMAIIHH.

Tabnuna — Bkiraa ydeHbIX B pa3BUTHE OMOJIOTHU

Yuenslii Bpemennoi Kpatkas xapakrepuctuka paboThl y4€HOTO
1IepUoz

Kputepun ouieHMBaHus 3a/1aHHUS:

“S5” - Ta0MIIa BBIIIOJIHEHA B IIOJITHOM 00BEME

“4” - B X0J1€ 3aroTHeHHS TaOIUIBI MaTepral OTPAKEH HE MOJTHOCThIO, HMEIOTCS
HE3HAYUTEIbHbIE HETOUHOCTH, HEJI0YETHI

“3” - B X0J1€ 3aMoTHEHUS TaOJIUIbI MaTepual OTPAKEH HE MOJTHOCThIO, HMEIOTCS
3HAYUTEIbHbIE HETOYHOCTH, HEI0UYETHI

“2” - Tabnuna orpaxaeT meHee 50% Matepuaiia Wi HE BBIOJHEHA

2. Pa3pa0oTka JeHTbl BpeMeHH

Ha3Banue Tembl OHTOreHe3 )KUBOTHBIX U YEJIOBEKa
Pe3yabTar 00yueHus mo OnuceIBaTh CTaANMM OHTOT€HE3a )KUBOTHBIX U
Teme YeJIoBeKa

O01mmMe KOMNeTeHINHI OK 02, OK 04

DopMyIMPOBKA 32IaHUSI: CO3JANTE JICHTY BPEMEHU, OTPAKAOLIYIO
3Tanbl OHTOTE€HE3a OTAEIBHON IPYIIIbI )KUBOTHBIX MJIM YEJIOBEKA C KPATKOM
xapakTepucTukoil. HazBanus craauii JOMKHBI OBITH PACIIOIOKEHBI B
XPOHOJIOTMYECKOM IMOPSAKE, OCHAILIEHBI KPATKUM OIMCAHUEM OCHOBHBIX
W3MEHEHUH, IPUJIOKEHBI PUCYHKH. 3aJjaHUE BBINOJIHAETCSA B MAJIbIX Irpynnax (3-
4 geyoBeKa)
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3. Pa3zpaGoTka MeHTAJIbHOW KapThI

Ha3Banue TeMbl CrtpoeHue opranuszma
Pe3yabTar 00yueHust mo OnuceiBaTh CTPOCHUE U B3aUMOCBSI3b YaCTEH
TEME MHOT'OKJIETOYHOTO OpraHu3Ma
OO01mue KoMneTeHUNN OK 02, OK 04

@opmyIMpOBKa 3aJaHUsl: COCTaBbTE MEHTAJIbHBIE KapThl IO
KjaccuduKanuyu TKaHEW, OpPraHoB M CHUCTEM opraHoB. B kapte otpaszute
0COOCHHOCTH CTPOCHHMS, QYHKITUN 00BEKTOB. BBl MOXKeTe 00BeIUHATE 0O BEKTHI
0 BBITOTHAEMOM (PYHKIIUU UIJIH 110 CUCTEME OPTaHOB.

[Ipu BBITIOTHEHUH CTYJEHTHI PACTIPEICIISIOTCS Ha Majible TPYMIb (1o 2-3
YyesloBeKa).  3aJaHue  SABJSIETCS  MPOQPECCUOHABHO-OPUEHTUPOBAHHBIM.
CryaenTsl, o0y4aromuecs: npodeccun/cnenuaibHOCTH CBA3aHHON ¢ 00BEKTOM
m3yueHus “‘Pactenus” pa3pabaThIBalOT MEHTAJIBHYIO KapTy IO CTPOECHUIO
OpraHu3Ma pacTeHui (TpyIIbl MOXKHO pa3leliuTh MO OTAENIaM pacTeHUM:
MOXOBHJIHBIE,  IUIAYHOBUJHBIC,  XBOIIEBHJHBLIE,  IMAMIOPOTHUKOBUIHBIC,
rOJIOCEMEHHBIE, MOKPBITOCEMEHHBIE). CTyneHTsl, oOyyaroruecs
npodeccun/cnenuanbHOCTA CBSI3aHHOM ¢ 00bekTOM u3yuyeHus ‘“JKuBoTHbIe”
pa3pabaThiBalOT MEHTAJbHYI0 KapTy IO CTPOEHUIO OpraHM3Ma >KUBOTHBIX
(rpynmbl  MOXKHO Pa3feUTh IO THUIAM M KjlaccaM J>KUBOTHBIX. THIIBIL:
KUIIIEYHOTIOJIOCTHBIE, TUIOCKUE YEPBH, KPYIJIbIE YEpPBH, KOJbYaThie YEPBH,
MOJITIOCKH, WieHncToHorre. Kiacchl: XpsiieBbie pblObl, JIomacTenepbie phiOkI,
ampuOuu, TmpecMBIKAIOMUecs, NTUIbl, MiekonuTatomue). CTyaeHTsl,
oOyuyaroruecs: Tpodeccruu/CrenualbHOCTH CBSI3aHHOW C 0OBEKTOM HM3Y4YEHUS
“YemoBek” pa3pabaThiBalOT MEHTAJIbHYIO KapTy MO CTPOCHHUIO OpraHu3Ma
YeJI0BeKa.

[Tpu pa3paboTke peKOMEHYyEeM UCIIOIb30BaTh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WM IPYTrOTO MHCTPYMEHTA JJISI CO3/IaHUS MCHTAJIbHBIX KapT.

[Ipumep yacTh MEHTAIIBHOMN KAPTHI:

CepaAeYHO-COCYAUCTaA CUCTEMA

nyuuieson
H{eAyAOUYHO-KMNILE@YHBIA TPAKT

EMLLIEYHNEK ABEHAOUATUNEPCTHAA KMIWKa
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Kpurepnun onieHMBaHNs MEHTAJIBbHOU KapTBHI:
«5» - 8-9 6an0B; «4» - 7 6a/10B; «3» - 5 0a/LI0B

3 danna 2 danna 1 6ana
Conep:xanue WNudopmarnus WNudopmanus Nudopmanus
IIPEJICTaBJICHA B IIPEJICTaBJICHA, HO IIpeCTaBICHA
IIOJIHOM 00beMe MMEIOTCSl HETOYHOCTH | YaCTUYHO
I'papuueckoe MHorocrynenyaras MHorocrynenyaras [Ipocroi «ay4ox»
odopmiieHHEe KAPTHI | KapTa ¢ J00aBJIEHUEM | KapTa

KapTUHOK, 3HAKOB.
Hcnoap3oBanne
Pa3HBIX IIBETOB Ha
OIIPENEICHHBIX
BETBIX.

Jlekcuko-
rpaMMaTu4ecKoe
odopmiieHue

Kapra He conepxut
OIIUOOK M OITEYaTOK

Kapra He conepxut
rpyObIX
IrpaMMaTHYECKUX
OIIMOOK MIIA
OMEYaTOK, KOTOPBIE
OBl OTBJICKAJIN
BHHMaHHE YUTATEIIS
OT COJEPIKAHMS

Kapra cogepxut Tak
MHOT0 IpyOBbIX
rpaMMaTHYEeCKUX
OIIOOK U OIIEUATOK,
4TO €€ COIepKaHHE
TPYIHO
BOCIIPUHHUMAETCS

4. Pa3zpaboTka rioccapus

Ha3sBanne TeMbI

OcHOBHbBIC TOHATHUS TCHETUKU

Pe3yabTar 00yyeHus mo reme

OnuceBaTh 3aKOHOMEPHOCTHU HACJIICACTBECHHOCTHU U

N3MCHYNBOCTH

Oo0ue KoMneTeHuu

OK 02

DopmMy/IMPOBKA 3aJaHUsA: COCTABbTE INIOCCAPUH C ONpEAENICHUSAMU 110 TeMe ~OCHOBHBIE
MOHATHUS T€HETHUKA™, UCIIOJIb3Ysl MaTepUabl KU, yUeOHUKH, CIIOBAPH.

IIpuMepHBbIi NepeyeHb TEPMUHOB:
AJbT CPHAaTUBHBIC ITPU3HAKHU

AJenpHbIE TEHDI
HeamnenrHbIe TeHbI

JIOMUHAHTHBIN IPU3HAK

PenieccuBHBIN Tpu3HaK

I'OMO3HUTOTHBIN OpraHu3M
I'eTepo3uroTHeIil Opranusm

I'enoTun
denorun

JurnbpuHoe CKpenrBaHme
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Ywucras mTuHAS
['ubpun
HacneacrBeHHOCTH
HN3MeHYUBOCTH
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2.1.2. 3apanns, HanpasJieHHble HA (GOpPMHpPOBaHME WJIH INPOBEPKY

3HAHUH
1. @poHTAJIBHBIH ONPOC
Ha3Banue Tembl Hcropust 3BOIIOLIMOHHOIO YYEHUS

XapaKTepI/ISOBaTB MMPEANOCHUIKHA U IBUXKYIIHUE CHUIIbL

Pe3yJ'ILTaT Oﬁy‘leHHH Imo TeMe
BO3HHUKHOBCHUA MHOI‘OO6pa3I/I$I BUJI0B

OO01ue KoMneTeHIHH OK 02, OK 04

IIpumepHBbIii IepevYeHb BONPOCOB K (PPOHTAIBLHOMY ONPOCY
KaxoBbl cuiibHbIE 1 ca0ble CTOPOHBI CUCTeMbI oprannyeckoro mupa K. JIlunnes?
ChopmynupyiiTe OCHOBHBIE TTOJIOXKEHUS IBOMIOIIMOHHOM Teopuu XK. b. Jlamapka.
[lepeunciure npeanoOChHIIKY BOSHUKHOBEHUS TapBUHU3MA
Hepe‘-II/ICJII/ITe OCHOBHBIEC TTOJIOKESHUSI CHHTETUUYECKOH TCOPHH SBOJIIOLUA

el A

Kpurepun onienuBanus:

«5» - OTBET IOJIHBIN, PA3BEPHYTHIN

«4» - OTBET JOCTATOYHO IOJIHBII, HO €CTh HETOUYHOCTHU
«3» - OTBET KpaTKU WIH ¢ TPyOBIMH OIIMOKAMHU

«2» - OTBET HEBEPHBIN WIH OTCYTCTBYET

2. IloAroToBKa YCTHBIX COOOIEHH ¢ NMpe3eHTannel

Ha3zBanune TeMbI I'eneTnka uesoBeka

OnuceBaTh 3aKOHOMCPHOCTH HACJICACTBEHHOCTU U
HN3MCHYHUBOCTHU
OHpCILCJ’IHTB BO3MO>XHOC€ BO3HUMKHOBCHHUEC
HACJICACTBCHHBIX IMMPU3HAKOB

PesynbTaT 00yueHus mo teme

O01mue KOMIeTeHIHU OK 01, OK 02

®opMyIMPOBKA 3aJaHUs: TIOATOTOBHTE YCTHOE COOOIICHHE U MPE3EHTAIINI0 00 OHOM
HacJIeICTBEHHOM 3a00JieBaHUU U3 TiepeuHs. PaboTa BeIMonHAeTCs B mapax. B cTpykrype
COOOMICHUS U TPE3EHTAINN HEOOXOIMMO OTPA3UTh:
1. Ha3Banwue 3a6oneBaHus
2. Tunwusanma 3aboseBaHusg
a. A)reHoMHOe / TeHHOE / IOJTUTEHHOE / XPOMOCOMHOE
b. B) ayrocoMHO-OMHHAHTHOE / ayTOCOMHO-PEIECCUBHOE / CIIETUIEHHOE C
MI0JIOM
CymHocTh MyTanuu (Ha KJIETOYHOM YPOBHE)
Knunudeckue nposiBieHus 3a0071eBaHuUs
YacroTa BCTpeuaeMoCcTH
Jlnarnoctuka

ISR ol
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ocoukrwhE

Hcrounuku nHpopmManuu.

IIpumepHbIil epevYeHb HACIEICTBEHHBIX 3200J1eBAHNI YeJI0BeKa
7. Cunapom DxaBapica,

Cunapom DHrenbmMaHa
MykoBuCHHA03

Cungpom ITupcona
Cungpowm JlayHa,
Cunpapom Knaiindensrepa,
Cungpowm llepemeBckoro-
Tepnepa,

Yek-auCT 1J19 OLIEHKH Nnmpe3cHTanumu

OI_[eHI/ITC IMMPE3CHTAIUIO IO CICAYIOIINM KPpUTCPUAM!

8. CHUHIPOM «KOIIAYbero KpUKa
9. CeprnoBUIHOKIIETOYHAS AaHEMHUS

10. HeitpopubpomaTo3
11. JlanbTOHU3M

12. T'emodunus

13. ®enunkeToHypHs

DneMEeHTBI CoJiepKaHus

Hanuuue

OtcytcTBHE

1. TutynbHBIN Can

11 Hazpanue 3a0oneBanus

1.2 | CBenenus 06 aBTopax

2. Jlana moJiHas THIHM3aLus 3a00J1CBaHUs

3. [Tokazana CyIHOCTh MyTalluu

4. Onucanbl KITUHUYECKUE MTPOSBICHUS
3a0051eBaHUS

5. VYka3zaHa yacToTa BCTPE4aeMOoCTh

6. OmnucaHa 1MarHocTUKa

7. Yka3zaHbl HCTOYHUKU UHPOPMALIUU

8. Cobuto/ieHne eIMHOTO CTUJIS IPE3eHTalU

9. Martepuan Obl1 HHTEpECeH

10 Martepuan ObLT MOJI€3€H

IIkana nepeoaa 6a/1J10B B OTMETKY

12-11 6anmoB - «5»

10 - 8 6annoB - «4»

7-6 0amoB -«3»

Menee 6 6a/I0B T OTCYTCTBHE PAOOTHI - «2»

I[OHO.]IHI/ITCJILHI)IG CBCICHUA IJIA MpenoaaBarTelis.
B nemsax n30exKaHue IMOBTOPCHHUA TCM Hpe3eHTaLlPII>i, npenoaaBaTeiro pPCKOMCHAYCTCS

pacnpenennuTh KOHKPETHBIE TEMbI CPEAU TPy yUaIIuXcs.
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3. OneHnBaemMasi JUCKYCCHSA

Ha3Banue TemMbl buocdepa - rmodanpHast SKoIOTHYECKas CUCTEMA

OnuceIBaTh CBA3b MEKY OPraHU3MOM U CPEIOH ero
Pe3yabTaT 00y4yeHus mo reme oOuTaHus
VYcTaHaBnUBaTh CBSI3b MEX]Y CTPYKTYpaMu Oruochepsl

O0mme KOMNeTEeHI U OK 01, OK 02, OK 07

[IpumMepHBIii epedeHb BOMPOCOB K OI€HMBAEMOI TUCKYCCHH

1. T'nobanpHoe moTemieHue: MU} Uiu peaabHocTh? YTO BaM U3BECTHO O JaHHOM
spiiennn? Kakue pakThl CylecTBOBaHUS UM OTCYTCTBUS TJI00ATBFHOTO MOTCTUICHUS
BAaM U3BECTHBI?

2. OOmbscHUTE, Kakue (aKTOPbl OTPAHUYHUBAIOT PACTIPOCTPAHEHUE KU3HH B aTMocdepe,
nutocdepe, ruapochepe.

3. Kak MOXHO O0xapaKkTepu30BaTh HCTOPHUSCKAE U3MECHEHUS POJIH YSIIOBEKA B
ouocdepe?

4. B uéM cOoCTOUT LIEHHOCTh OXpaHbl Oropaznoobdpasusi? UTo NpuBOIUT K COKPAIICHHUIO
Ouonoruueckoro pazHooodpasus? [louemy /s yenoBeuecTBa BaXKHO HE JIOMYCTUTh
obenHeHus OnopasHooOpasus?

Kpurepun onenuBanus:

«5» — AKTHUBHOE y4acTHE€ B JUCKYCCHM. BbICKa3blBaHME COOTBETCTBYET 3aJaHHOH TeMe,
XapaKTepu3yeTcs BbICOKOM HMH(DOPMATUBHOCTBIO W  OPUTMHAJIBHOCTBIO, APTryMEHTHI
MOJIKPETJICHbI YOeUTEIbHBIMU IPUMEPAMHU.

«4» - JlocTaTOYHO aKTMBHOE Yy4yacTHE B JAHUCKyccuu. Jlomyckaercs HE3HAuUTEJIbHOE
OTKJIOHEHHE OT TEMbl JUCKYCCUU. DBpICKa3blBaHME HOCUT OTYACTH TPHUBHUAJIbHBIN,
ITIOBEPXHOCTHBIN XapakTep. He Bce apryMeHThI IOIKPEIUIEHBI IPUMEPAMH.

«3» — IlaccuBHOE ydacTHe B JUCKYCCHM. DBBbICKa3bIBaHHE XapaKTEpU3YETCs HHU3KOU
MH(OPMATUBHOCTBIO, CTEPEOTUIHOCTHIO, HE OTPa)XKaeT IIOJHOTO TIOHWMAaHUS TEMBbI
JMCKYCCHH. ApPryMeHTHI chopMynupoBaHbl a0CTpakTHO. [IprMepsl OTCYTCTBYIOT.

«2» - [laccuBHOE ydacTue B JUCKycCHU. BbICKa3biBaHHWE HE COOTBETCTBYET 3aJaHHON TEMe,
OTCYTCTBYIOT apI'yMEHTBHI B I10JIb3Y KaKOW-T1M00 TOUKHU 3pEHUSI.

JlonoJiHUTe/IbHBbIE CBeIeHUs JISl IPenoaaBaTeJis.

Jluckyccuio MoiepupyeT npernoiaBareib. B Hauane qUCKyccuu OH 33/1a€T CIIyIIaTeIsiM
HECKOJIKO KITFOUEBBIX OCTPBIX BOMPOCOB, MOOYK/asi X BCTYNUTH B 00cyxeHue. [anee
MTOCTENEHHO B XOJI€ IUCKYCCHH OOCYKIAat0TCsI BCE TTOCTABJICHHBIC BOIIPOCHI, yYaCTHUKH
BBICKA3bIBAIOT CBOE€ MHEHHE.

4. O0cyxneHue 1Mo BONPoOCam JIeKIHH

Ha3BaHue TeMbl JKu3HeHHBIN MUK KIeTKH. MuTO03. Meiio3
Pe3yabTar 00yyeHus mo reme XapakTepu30BaTh )KM3HEHHBIN [TUKJI KJIETKH
O01mMe KOMIeTeH NN OK 02, 0K 04
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IIpumepHBIii IepeYeHb BONPOCOB I 00CYKIeHUSs
Kaxue u3meHeHus B KJIETKE MPEAIECTBYIOT JEICHUI0?
2. Oxapaxrepusyiite (a3pl MHUTO3a U KpPaTKO PACCKAXHUTE, KAaK MPOUCXOTUT ATOT
poLecc.

=

3. B uyem 3axirouaercs OMOIOrMUeCcKoe 3HAYEHUE MUTO3a?
4, Yem Mel03 oTIIn4YaeTcss OT MuTo3a?
5. B yeM 3axirouaercs OMOJI0OrMUeCcKoe 3HaYEHHE MeH03a?
5. Tect
Ha3sBanue TemMbl BsanMonelicTBue reHoOB
OnuceiBaTh 3aKOHOMEPHOCTH HACJICICTBEHHOCTH U
W3MEHYUBOCTHU
Pe3yabTaT 00y4yeHus mo Treme OnpenensiTe BEpOSITHOCTh BOSHUKHOBEHHUS
HACJICJICTBEHHBIX MMPU3HAKOB MIPH Pa3IMYHBIX
B3aMMOJIENCTBUSIX I'€HOB
O01mme KOMIeTeHIHH OK 01, OK 02

IIpumep TecToBoro 3axanus
1. K B3auMoJielCTBUSM aJJIeNIbHBIX T€HOB HE OTHOCST:
1) snucras, moauMepuio, MoaupUIUpYyIolIee JeHCTBUE TEHOB
2) KoomepaIuo, MHOKECTBEHHBIH aljienn3m
3) cBepXIOMHUHUPOBAHKE, KOMILIEMEHTAPHOCTh
4) KOIOMMHHUPOBaHUE, IPOMEKYTOUHOE JOMUHUPOBAHUE
2. IlposiBIeHHWE Yy TeTEPO3UrOoT MPU3HAKOB, JETEPMUHHPYEMBIX JBYMS aJUICISIMH
Hab0AaeTCs MpH:
1) cBepX1IOMMHUPOBAHUH
2) snucTase
3) KOAOMUHUPOBAHUU
4) onmumepuu
3. HacnenoBanue 4eTBepTO#l TPYMIIBI KPOBU OTHOCAT K THITY B3aUMOJICHCTBHSL:
1) KonrOMHHUpOBaHHE
2) cBEpXIOMMHHUPOBaHHE
3) noiHOe JOMUHUPOBaHHE
4) mpoMeXyTOYHOE IOMUHUPOBAHUE
4. HacnenoBanue IIMHIIWIJIOBOM OKpackh y KpOJUKOB KOHTPOJIUPYETCS Tpems
autensmu: A,a u ah. Kaxxgass ocoOb SIBISETCS HOCHUTENEM TOJIBKO JIBYX M3 HUX. ITO
IIpUMep:
1) KOMIUIEMEHTapHOCTH
2) Koomepauu
3) MHOKECTBEHHOTO ajuIeTu3Ma
4) nonumepuu
5. TlosiBnenne HOBOOOpa3oBaHUM TNPU COBMECTHOM [JEHCTBUU JBYX JOMHHAHTHBIX
HeaJJIeNbHBIX TE€HOB, KOIJla B TOMO3WTOTHOM WM B T€TEPO3UTOTHOM COCTOSIHUM
pa3BUBAETCS HOBBIM NMPHU3HAK, HAOIIOIAETCS TIPH:
1) KOMIUJIEeMEHTapHOCTH
2) Koorepanuu
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3) NOJHOM TOMUHHUPOBAHUU
4) neficTBUM reHOB-MOAN(PUKATOPOB
6. Eciu onuH JOMUHAHTHBIN T'€H MOAABISAET JICHCTBHE IPYroro JOMHHAHTHOTO I'eHa, TO
- 3TO TIpUMeEp:
1) peueccuBHOrO 3MKCTa3a
2) moauMepun
3) IOMHHAHTHOTO 3IHCTa3a
4) MHOXECTBEHHOTO aJUIeIH3Ma

Howmep Bompoca [IpaBuibHBIN OTBET
1 1
2 3
3 1
4 3
5 2
6 3

2.1.3. 3apanus, Hanpab/ieHHble Ha (POpPMHpPOBAHUE YMEHUH M
HABBIKOB

1. JlaGopaTopHas pa6ora

I[Ipy  w3yyeHun  aucUMIUIMHBL  “buosorus”  NpeayCMOTPEHO  BBIIOJHEHHE
1a00paTOpHBIX PabOT:

Tema 1.3. Buosoruveckn BasKHble XMMHYeCKHe coeAnHeHus: JlaGoparopHas
pabora “Ompenenenne ButamuHa C B mpoaykrax nutanus’; JlaboparopHast pabota
«'mapodminbHO-THIPOGOOHBIE CBONCTBA JUITHUOBY.

Tema 1.4. CTpyKTypHO-QYHKIHOHAJBLHAA OPraHM3alus KjeTok: JlaboparopHas
pabora «CTpoeHue KIETKH (pacTeHusi, >KUBOTHBIE, TpPHOBI) M KIETOYHBIC BKJIIOUYEHUS
(kpaxmayi, KapOTHHOHWBI, XJOPOIUIACTHI, XpoMoIuiacTel)»; JlabopatopHas pabota
«IIponunaemocts MeMOpaHsbI (I1a3MOJIN3, ACTIIA3MOJIH3)».

Tema 4.5. BiausiHMe COLHAJIBHO-IKOJOIHYECKHX (PaKTOpOB Ha 310pOBbe
yesoBeka: JlabopaTopHas paboTa Ha BBIOOP: «YMCTBEHHas pPaOOTOCIOCOOHOCTBY» WIIU
«BnusgHue abnotudecknx (HakTopoB Ha YeIoBeKa (HU3KUE U BBICOKUE TEMIIEPATYyPhl)»

Tema 6.1. OcHOBHBIEC MeTOAbI 0HOIKOJIOTHYECKUX HCCIeJOBAHUH

JlaGoparopHasi pabota Ha BbIOOp MO MHHM Tpymnnam: «BiusHue temmepaTypsl Ha
pocta U (PU3HMOJIIOTHYECKYIO AKTMBHOCTH JPOXOKEBBIX KIIETOK»; «BiusHHE yrieBojoB Ha
pocta W (PU3HONOTHYECKYI0 AaKTUBHOCTH IPOXIKEBBIX KIETOK»; «CodeTaHHOE BIUSHHE
TEMIIepaTyphl U YIIIEBOJIOB HAa POCTA U (PU3UOJIOTMUYECKYIO0 aKTUBHOCTD JIPOXIKEBBIX KIETOKY

OOopynoBanmne JgaGopatopuu M pado4ux MecT Ja0OPaTOPHMH: MUKPOCKOIIBI,

CEeKyHJIOMEp, TOHOMETp, JabopaTopHas mocyna (MPOOMPKH, TMOACTABKUA MJII TPOOHPOK,
MUHIOCTHI, IMCCOK, CTYNKU C ICCTUKaMH, MPCAMCTHBIC W IMOKPOBHBLIC CTCKJIA, CTCKIIAHHBIC
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MAJIOYKH, MpernapoBalbHbIE WUIJbl, (UIbTpOBaNbHAs Oymara (caiugeTku), CTaKaHbl)
TUIEPTOHUYECKUN pacTBOp XJopuaa HaTpus, 3%-HbII pacTBOp NEpOKCHIa BOJIOPOAA,
pacTBop Hoja B HOAMCTOM KajMH, TNIMIEPUH, KIIyOHH KapTodess, JTUCT 3JI0/1en KaHa/ICKOM,
10,1 PSIOMHBI OOBIKHOBEHHOH (PSAOMHBI WJIM TOMAaTa), JIYK permvarhlid, pa3BeCHHBIC B BOJC
TPOAIKN).

[TpuBeneM mpumep J1a00paTOPHOIM PaObOTHI

Ha3Banue TemMbl CtpykTypHO-(YHKIIMOHATBbHAS OPTaHU3AIHS KIIETOK

Pa3nuuate cyliecTBeHHbIE PU3HAKHA CTPOCHHSI KIETOK
OPraHu3MOB PA3HbBIX LAPCTB KUBOU MPHUPOIBI
[TpoBoauTH HAOMIOIEHNE KJIETOYHBIX CTPYKTYP U UX
W3MEHEHUH C TOMOUIBI0 MUKPOCKOTIA

Pe3yabTaT 00y4eHus nmo reme

O01mme KoMIeTeHI MU OK 01, OK 02, OK 04

JlabGopaTtopHnas pabora «CTpoeHHE pacTUTEIbHOM, )KUBOTHOU, TPUOHOM KIETKM»

[lenb pabOThI: 3aKPENUTh YMEHHE TOTOBUTh MUKPOIIPENApaThl U paCCMaTPUBATh UX 110
MHKPOCKOIIOM, HaXOAUTh OCOOEHHOCTH CTPOEHHUS KJIETOK Pa3INuHbIX OPraHU3MOB,
CpaBHUBATb UX MEX]y COOOM.

1.Bonpock! s gonycka K JIa6ODaTODHOI7I pa60Te.

1. HazoBHTE OCHOBHBIE YaCTH MUKPOCKOIIA U OMUIIUTE UX (QYHKIUH.
2. Yro Takoe mpeIMeTHOE U IOKPOBHOE cTeKa? J[j1s uero OHu HyKHBI?
3. Ilepeuncnute OCHOBHBIE IPaBUIA PAOOTHI ¢ MUKPOCKOIIOM.

2.I1poBeneHne OIbITOB

Ob6opynoBaHue 1 nocyaa Marepuansl 1 peakTUBbI
. MukpockoInsl 1.Bona
. [IpenMeTHBIE U TOKPOBHBIE CTEKIIA 2. Pa3BesieHHBIC B BOJIE IPOXKIKU
. CTeKIsIHHbIE NAJIOYKN 3. JIyk penyatslit
. Crakanbl
. @unbTpoBanbHas Oymara (canderka)
. CTepuibHBIN MINIaTeNb

AJNTOpUTM MpOBEACHUS pabOTHI Bomnpocs! u 3ananus
o 1. U3yuyeHne CTpOEHHS PacCTHTEJIbHOMI Omnpenenure popMy KIETOK,
KJIeTKH e Haiingute sinpo, Bakyosn, 0007104YKyY
1.1. CHATB Cc BHYTpEHHEN OBEPXHOCTH MICUCTON KJIETKHU.
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YeIIyH JIYKOBHUI[bl TOHKYIO IUICHKY — SMHUICPMY;
e 1.2, [ToMecTuTh KycOUYEK 3MUIECPMBI HA
MPEAMETHOE CTEKJIO B KAILIIO BOJIbI;
e 1.3. HakppITh 0OBEKT TOKPOBHBIM
CTEKJIOM;
e 1.4, PaccMOTpeTh KIIETKHU AIUIEPMBI 11O
Pa3IMYHBIM YBEITMYECHUEM MUKPOCKOIIA

e 3apucyiTe HECKOJIbKO KJIETOK
AMHIEPMBI, 0003HAYUB HA PUCYHKE:
[UTOILIA3MY, [P0, BAKYOIIH,
000J10YKY KIETKH

2. N3yuyeHnne cTpoeHuUs ’KUBOTHOM KJIETKH

2.1. IIpoBecTH CTEPUIIBLHBIM ILIATENIEM C JIETKUM
Ha)KUMOM 110 HEOY WJIM 110 JIeCHaM;

2.2. HanecTu KamenbKy CIIOHBI HA IPEIMETHOE
CTEKJIO ¥ HAKPBITh €€ IOKPOBHBIM CTEKIIOM;

2.3. PaccMoTpeTh mpenapat npu 601bII0M
YBEJIMYEHUH C IPUKPBITON Juadparmoit
KOH/JIEHCATOopa.

PaccMoTpuTe Ha KOHUYMKE ILTIAaTENs B
KarieJabKe CJIIOHBI CIIYIIEHHbIE KIETKH
AMUTENHS
PaccmoTtpuTe Ha npenapaTe OTAENbHbIE
KPYIIHBIE [JIOCKHE KJIETKH HENPaBUIbHON
¢op™mbl. bosbias yacTh KJIETOK MEPTBEIE,
[I03TOMY B HUX XOPOILO 3aMETHO SI/IPO.

e 3apucyiiTe HECKOJIbKO KIIETOK,

0003HaYbTE AJIPO U LIUTOILIA3MY.

3. U3yueHne CTpOeHHS KJIETKH JAPOKIKeH
(rpuobI)

3.1. [lomecTUTh CTEKISTHHON MATOYKON Karlito
pacTBopa ¢ JpOKKaMU Ha MPEIMETHOE CTEKJIO;
3.2. HakpsbiTh ee mOKpoBHBIM cTeksioM. Eciu ecTh
W3JIUIIKY J)KAJKOCTH, YIAJIUTE €€ C IIOMOILBIO
¢unbTpoBasIbHOM Oymaru (cangeTkn);

3.3. PaccMoTpeTh npemnapar 1moja MUKpOCKOTIOM

Haiinnre npoxxeByro KIETKY,
paccMoTpeTh ee (popMy U OTJeNbHBIE
4acTH.

3apucyiTe HECKOJIBKO KIIETOK, CAEJIaiTe
MTOATIUCH.

HToroBasi KOHTPOJIbHAS YACTh J'laﬁODaTODHOﬁ DaﬁoTbI (BBINOJHHUTH NMCbMEHHO):

1. N3 xakux OCHOBHBIX YacTei COCTOUT JIr00ast KiieTka?
Yro O6I_I_ICFO HUMECTCA B CTPOCHUHN paCTI/ITCJ'IBHOI‘/JI W )KUBOTHOM KIIETOK?

2
3. Uewm pazmuvaroTCs 3TH KICTKU?
4

YeM 00BSICHUTB, YTO, OyTy4l YCTPOEHHBIMH 110 €IUHOMY IUIaHYy, KJIETKH BechMa

pazHo0Opa3HkI 10 hopme U pazmepam?

2. [IpakTHKO-OPHEHTHPOBAHHbIE pacyeTHbIE 32/1aHUA

HasBanune TeMbI

HOHYJ'I}II_II/I}I, COO6IJ.[CCTBa, 9KOCHCTCMBI

PesyabTaT 00yuenus mo teme

OnuceIBaTh CBSI3b MEK/y OPTAaHU3MOM U CPENIOHN €ro

VYcraHaBIMBaTh CBSA3b CTPYKTYPBI U CBOMCTB 3KOCHCTEM

oOuTaHus

O01mme KOMIeTeHMHT

OK 01, OK 02, OK 07

HasBanue 3ananus: Pacyer cpoka ucyepnanus NPUPOAHBIX PeCypcoB
®abyna: Pa3zpuTne yenoBeueckoro o0ImecTBa HEBO3MOXKHO 0€3 B3aMMOJICHCTBUS C
Ipupooil. JI0 HEKOTOPOro BPEMEHM OTPULIATEIIbHBIE IIOCIEICTBHS XO3SUCTBEHHON U UHOU

ACATCIIBHOCTH  YC€JIOBCKAa KOMIICHCHPOBAJIA

CIIOCOOHOCTBIO

OPUPOJHBIX CHCTEM K

camoBoccTaHoBieHHI0. Ho Kk cepeaumHe [BaALIATOrO CTOJETUS CHUTYyalUsT W3MEHWIACH:
OKpy)Xarolllasg TpUpOJHAsi cpeda YKe HE B COCTOSHUU KOMIIEHCHPOBATH IOJHOCTHIO
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IIOCJIEICTBUSL  BO3JEHCTBHUS POCTAa YHUCICHHOCTH JIIOAEH M PaCIIMPEHUs IIPOM3BOJICTBA.
3arpsi3HEHbI BOJIa, BO3/AYX, PACTEHHUS, BBIIAJAAIOT KUCIOTHBIE 0K, SPO3Usl BEIBOAUT IIOYBbI
U CEeNbCKOXO3AHCTBEHHOr0 000pOTa, MOJIAPHBIE JIbAbl TAIOT H3-3a NOTEIUIEHMS KIUMara,
MCYE3al0T MHOTHE BU[bI KMBOTHBIX M DPACTEHUH, HAaceJIeHHE MPUOOpPETaeT XPOHUYECKUE
3aboseBaHus1, pacTeT cMepTHOCTh. CyIIECTBYIOILNE ceiidac MHTEHCUBHOCTh aHTPOIIOI€HHOTO
BO3/ICUCTBUS BEAET HALLY IUIAHETY K UCTOLIEHUIO U JIErPaJIalluH.

3ananue: OLeHUTE CPOK MCUEpIaHMs MPUPOJHOTO pecypca, €CiIu U3BECTEH YPOBEHD
NOOBIYM pecypca B TEKYIIEM Tofy, a MOTpeOsIeHHe pecypcoB B MOCIEAYIOIINE TOAbl OyaeT
BO3pacTaTh C 33JaHHON CKOPOCTBIO MPUPOCTA €KETOAHOTO MoTpedieHus. Kakoit mpupoaHbiii
pecypc UMEET caMblid JJOJITUN CPOK UCUEPIIAEMOCTH U KaKOW — HAUMEHbIIUI?

Wudopmanus, HeoOXoaumas 171 peLIeHus:

Tabauna 1
Pecypc 3amac pecypca Q, JloGwiua pecypca q, [Tpupoct oObemMa
MIIpJ. T MJIPJ T /TOJ moTpedIIeHus pecypca
TP, % B TOA
KameHnHsrif yromp 6800 3,9 2
[IpuponHsrii ra3 280 1,7 1,5
Hedrb 250 35 2
XKeneso 12000 0,79 2,5
Dochop 40 0,023 1,8
Menn 0,60 0,008 1,7
Huuk 0,24 0,006 1,3
CauHeIl 0,15 0,004 2,2
AmroMuHHI 12 0,016 1,6
VYpau 300 0,2 2

I[J'ISI pacycTa BOCIIOJIb30BaThHCA (bopMynoﬁ CYMMBI YJICHOB pAlad FCOMCTpH‘-ICCKOﬁ nporpeccuun

(1+E)t—1 -q

o = i) t)e ®
100

rae Q — 3amac pecypcoB, q — rojoBas g00sr4a pecypca, TP — mpupocT nmotpebieHus pecypca,

t — uncino ner.
JlorapudmupoBanue BblpaxeHus st Q maer cienyroomyi GopMmyny Ui pacyeTa Cpoka
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ucyepnaHus pecypca

ln(Q'TP)+1
_ q-100 2
A cviay )
100
3. Pemrenue 3agau
Ha3Banue TeMbl 3aKOHOMEPHOCTH HACJICTIOBAHUS
OHI/ICBIBaTB 3aKOHOMepHOCTI/I HACJICACTBCHHOCTHU U
U3MEHYHUBOCTH
Pe3yabTaT 00y4yeHus Mo TeMe OmnpenensiTh BEPOATHOCTh BOSHUKHOBCHHS
HACJICJICTBEHHBIX MPU3HAKOB IIPH MOHO-, -,
HOJIMTMOPUIHOM M aHATU3UPYIOLIEM CKPELUIMBAaHUU
O0uue KoMIeTeHI U OK 02, 0K 04

CDOpMy.TII/IpOBKa 3alaHuA: PCHIUTC 3a/la4u, COCTAaBUB CXCMbI CKPCIIMBAHHA

3agaHue sBiseTCS NPOQPecCHOHATbHO-OPUEHTUPOBAHHBIM. 3a/auM sl CTYACHTOB
oA0UPAIOTCSI B COOTBETCTBUU C 00beKTOM wu3yueHus ‘‘Pacrenus”, ‘“OKuBoTHbIE” WU
“YenoBek”.
[lpumep 3amay juisi  CTYIEHTOB, oOywaromuecs npodeccun/crnenuaibHOCTH
CBSI3aHHOU C 00BeKTOM n3yueHus “YenoBek:
3anaya 1. Y yenoBeka aJbOMHM3M U CIIOCOOHOCTh MPEUMYIIECTBEHHO BJIaJIETh JIEBOU
PYKOH — PpELIECCUBHBIE IPU3HAKM, HACIEIyIOIMecs He3aBUCUMO. KaKOBBI T€HOTHIIBI
poauTenel ¢ HOpMalbHOW MUTMEHTAMEN U BIAACIOIIUX PABOU PYKOH, €CIIM Y HUX POJUJIICS
pebeHok anbOUHOC U JeBIa?
3anaya 2. YV yenoBeKka MpaBOPyKOCTb JOMUHUPYET HAJl JIEBOPYKOCTHIO, KapEraa3ocTh
Haja rosyOormazocThio. ["osyOormaseiii mpaBia KEeHWJICS Ha Kaperyia3oi mpasme. Y HHUX
pOIMIIOCH ABOE JETeW — Kaperyiasblid JieBllla U rosiyoornassiii npasma. OT BToporo Opaka
9TOrO0 € MYXYHMHBI C Kaperja3od INpaBIION pOAWIOCH JEBATh KaperiasblX JeTeH,
oKazaBIIuXcs npasBiamMyu. OnpenenuTb FreHOTUIBI MY>KUYMHBI U 00€UX KEHILKH.
3amaua 3. V Iletu u Camm kapue riasa, a y ux cectpbl Mamm — ronyosie. Mama 3Tux
neTei romyOoria3as, XOTs €€ poAUTETH UMeln Kapue ria3a. Kakoi mpusHak JOMUHUDPYET?
Kakoii user rna3 y nanel? Hanmummure reHOTUIIBI BCEX MEPEYUCICHHBIX JIULL.

Kpurepun oniennBanus

“5” - Bce OTBETHI BEPHBI

“4” - nomymieHa ojiHa omuoOKa

“3” - momymieHsl 2 OMIUOKH

“2” nonymieHsl 3 u Oosiee oMOOK UK paboTa HE BBHIIOJIHEHA

4. Keiic Ha aHaau3 uHGopMauumn

Ha3Banue TemMbl buotexHonoruu B MequiuHe u hapmaruu
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AHaJ]I/ISI/IpOBaTB 9TUYCCKUC aCIICKThl COBPCMCHHBIX
Pe3y.m>TaT oﬁyqem/m mo Teme I/ICCJ'Ie,[[OBaHI/Iﬁ B 00JIaCTH OMOTEXHOJIOTHH U
TeHETHYECKHUX TEXHOJIOTUH

O0mme KOMNeTeHI U OK 01, OK 02, OK 04

Kelicbl HCIIONB3YIOTCS B KAYECTBE OLIEHOYHOIO MEPONPUSITHS B paszeie 5 “buonorus
B JKW3HU ", KOTOPBIN SIBJISIETCA MPUKIAAHBIM MOJYJIEM M COCTOUT W3 JIBYX yacteil. Tema 5.17
“BUOTEXHOJIOTHH B KA3HU KaxJ10ro” M3Yy4aroTCsA HE3aBHUCUMO OT
npodeccuii/cnenuanbHOCTe  oOydaromuxcs, Tema 2  sBisieTcs  NpodeccroHalbHO
HaIpaBJICHHOW U MOAOUPAIOTCS B 3aBUCUMOCTH M MPO(ECCHOHATLHON HANPaBIECHHOCTH.

[IpuBenem nmpumep kerica k Teme 5.2.1. “buoTexHonoruu B MenunuHe U papmanuu’™

@opMynHMpoOBKa 3aJaHUSA:

buorexHonoruss — KOMIUIEKCHasi HayKa, HApaBJICHHAs Ha IOJYyYEHHUE IIEJIIEBOTO
MPOAYKTa, C TOMOIIbI0 OHOOOBEKTOB MHKPOOHOTO, pPACTUTENBHOTO M IKHBOTHOTO
MIPOUCXOXKICHHUSL.

Menunuackass ~ OMOTEXHOJOTUSA  —  OTpacib, IeJIb  KOTOPOM  co3JaHue
JTUArHOCTHYECKUX, TPOMUIAKTHUECKUX U JIeUeOHBIX MPernapaToB, OHA U3y4aeT BOZMOKHOCTHU
HCI0JIb30BaHUS MUKPOOPTraHU3MOB, JJIsl MOJIYyYEHUs] aMUHOKUCIIOT, BATAMUHOB, ()€PMEHTOB,
aHTHOUOTHKOB, OPTaHUYECKUX KUCIIOT.

Caxapnsiii nuadet — 310 3a00JeBaHNe OOMEHa BEIIECTB, MPU KOTOPOM B OpraHU3ME
HE XBaTaeT MHCYJIMHA, a B KPOBM MOBBIIIAETCA coJepkanue caxapa. ColepkaHue caxapa B
KpOBU HEOOXOIUMO JJIsi HOPMaJbHOro (YHKIMOHHUPOBAHUS KJIETOK. MHCYNIHMH, KOTOpBII
BbIpabaThIBAET MOKEITYI0OUHAs Kelle3a, 00ecreurnBaeT MPOHUKHOBEHUE TIIIOKO3bI B KIIETKH,
HO MHOTJA MPOUCXOAUT cOOil BbIpaOOTKH MHCYJIMHA M KJIETKA HE IOJIydaeT HeoOXO0IUMOTro
NUTaHUs, a caxap HaKalUIMBAeTCsd B KPOBU. ODTO NPUBOAMT K BO3HUKHOBEHHUIO CaxapHOIO
nuabera pa3HbIX TUIIOB, OJIUH U3 KOTOPBIX SIBISETCS MHCYIUHO3aBUCUMBIM. [Ipu Takom Tune
caxapHoro quabeTa 3a00J€BIINH TOJIKEH BCIO )KU3Hb BBOAUTH ce0€ MHBEKI[UN HHCYIIMHA.

[To manubiM cratuctuku, B 2014 1. KonudyecTBo OOJMBHBIX CaxapHBIM TUA0ETOB B
Poccuiickoil ¢enepanun cocraBuno 387 muiH yenoBek. [1o HEKOTOPBIM JaHHBIM 3Ta LUdpa
KaXKbIi TOJ] yBenuuuBaercs Ha 5%.

3amaHue: HaWOUTe M NPOAHATM3UPYWHTE pa3iMyHble HCTOYHMKH HHPOpMAaLUU
(Hay4Has U yueOHO-Hay4yHas JIMTEpaTypa, CPeACcTBa MaccoBoi nHpopmanuu, cetb MHTepHEeT
U Jpyrue) mno teme keiica. OTBeTbTEe Ha BONPOC HAa OCHOBE HaileHHBbIX NaHHBIX: C yeM
CBS3aH pOCT 3a00JIeBa€MOCTH CaxapHbIM JMa0eTOM Cpelud B3pOCIOro HaceIeHUs U
oMoyioxkeHue 3aboneBaHusi? Kakue Mepbl NPOQHIAKTHKH caxapHOro auadera MOKHO
peayn30BaTh B IMOBCEIHEBHOM XW3HU KakaoMmy M3 Hac? Kak pa3BuUBajoCh NMPOHU3BOJICTBO
MHCYJMHA U ¢ KAKUMH 3THYECKMMH HOPMAaMH IIPH 3TOM CTaJIKUBAINCh YUECHbIE?

[ToaroToBETE YCTHOE COOOIICHHE C TIPE3CHTANNEH, B KOTOPOM HEOOXO MO OTPA3UTh:

1. CaxapHblit 11a0beT — NPUYNHBI, CAMIITOMBI, AUATHOCTHUKA U JICUCHUE;

2. PacmipocTpaHeHHOCTh caxapHOTO auabeTa Cpein HaceleHUs CBOETO PETHOHA 3a
MOCNeAHNEe TPH ToJa, MPOAHATU3UPOBAB HAYYHbIE MMYOIUKAIIMM W CTaTUCTUYECKYIO
OTYETHOCTH (B TOM UHCIIe OTYETHI ['0CYyIapCTBEHHOTO peecTpa caxapHoro nuadera);

3. PacmpocTpaHeHHOCTh caxapHOTO Jaua0eTa cpeau HaceneHus Poccuiickoit
denepanuu 3a TOCIEOHWE TPH TOAA, MPOAHAIU3UPOBAB HAy4yHbIE MyOJMKAUU U
CTAaTHUCTUYECKYIO OTYETHOCTh (B TOM YHCIIe OTYEeThl [ 0CyIapCcTBEHHOTO peecTpa caxapHOTO
nuadeTa);

4. IlpeanonaraeMple TPUYMHBI U3MEHEHUS 3a00JIEBAEMOCTH CaXxapHBIM TUa0eTOM H
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HX 000CHOBAHMUE;

5. Bo3aMoskHbIE TPOPUIAKTHUECKUE MEPOIPUSITHS
4. MeTto/pl OTy4YeHUs UHCYJINHA;
5. Otpa3ure 3TUYECKUE aCIEKThl UCIIOIb30BaHUSI OMOTEXHOJIOTHIA MPU MPOU3BOJICTBE

MHCYJIMHA.

JIns co3anusi Ka4eCTBEHHOM Mpe3eHTaIMK HE00X0AuMO cOOJII0IaTh P

TpeOOBAHUIA:
OO6uue 1. Tlpe3eHTanus NOIKHA HAYMHATHCS C TUTYJIBHOTO Cllaiifa, rae
TpeOOBaHUS YKa3bIBa€TCsl TEMA, CBEJCHUSI 00 aBTOPE U T.II.
2. Ha cnaiinax He06X0AMMO pa3MelaTh TOJbKO T€3UCHI, KIIOUEBbIE
CJIOBa, TpaduuecKre MaTepuaibl (CXeMbl, PUCYHKH, TaOIHIbI, (HOTO
U T.IL).
3. Hcnonb30Bath eAMHBINA CTHITE O()OPMIICHUS.
4. KonuuecTBo clalJOB JOJKHO OBITH JOCTATOYHBIM JJISI PACKPBITUS
TEeMEI, HO He Oojiee 20-TH.
HIpudrer 1. Crenyer ucnoib3oBaTh CTaHJApTHbBIE, IIHPOKO PACIPOCTPAHEHHbIE
mpudThl, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u np.;
2. Pasmep mpudTa 11 3aroJoBKoB — He MeHee 24, i1 HHPOpMauu
He MeHee 8.
3. He pexomenmayercsi HCIOIB30BATh Pa3HbIE TUIBI MIPUPTOB B OJHON
IPE3eHTAlHH.
4. Jlnsa BbImeneHuss WHPOPMALUHU CIEAYEeT HWCIOIb30BATh KUPHBIN
HIpUQT, KypCUB WU NTOAYEPKHUBAHUE.
5. He 3noynorpebnsaTh NponucHbIMU OyKBaMH.
®on 1. XenaTenbHO HCIOIB30BATh OAHOTOHHBIN (DOH HESAPKUX MACTEIbHBIX
TOHOB.
2. Jlns ¢oHa MpeArnouTUTEIbHBI XOJIOIHbIE TOHA.
Hcnonb3oBanue 1. Ha onHoM crnaiiie pekoMeHJyeTcsi HCIOJb30BaTh He Oonee 3-X
BETa I[BETOB: OJIUH JUTst (DOHA, OJIMH IS 3aTOJIOBKA, OMH ISl TEKCTA.
2. Jlns ¢oHa M TEKCTa UCIOIb30BaTh KOHTPACTHBIE IIBETA.
[IpencraBnenne 1. PexomeHIyeTCst HCIIOIB30BATh KOPOTKHE CIIOBA M MTPEIOKEHUSI.
uHpopMaIuu 2. MuHMMH3HUPOBATH KOJIMYECTBO IPEJIOrOB, Hapeumid,
npusaraTeIbHbIX.
3. 3aroyioBKH JIOJKHBI IPUBJIEKATh BHUMAHUE ayJUTOPHH.
O6bem He crout 3amonHATh OJUH CHAiJ CIMIIKOM OOJBIIUM 00BEMOM
uHpOpMAIIN WHGOpPMAIMHU: JFOJA MOTYT €IMHOBPEMEHHO 3allOMHHTH HE 0oiee Tpex

(hakToB, BBIBOJIOB, OTIPEICIICHUH.

5. YueOHO-ucce10BaTEIbCKHI NPOEKT

HasBanune TeMbI

broskoIornueckuil S3KCEpUMEHT
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[TpoBOIUTH OMOIKOIOTUUECKUI IKCTIEPUMEHT
[1nanupoBaTh GMOIKOIOTUUECKUI IKCITIEPUMEHT
PesyabTaT 00yuenus mo teme HNHTepnpeTupoBaTh pe3yabTaThl IPOBEACHHOTO
OMO3KOJIOrMYECKOTI0 IKCIIEPUMEHTA C UCII0Ib30BAHUEM

KOJIMYECTBEHHBIX METOOB

O0mme KOMNeTEeHI U OK 01, OK 02, OK 04, OK 07

VY4eOHO-uCCIe10BATENBCKUI MPOEKT SBJISIETCS OCHOBHBIM CIIOCOOOM
OLICHKU PE3yJIbTaTOB 00y4YeHUs, C(HOPMHUPOBAHHBIX Yy OOyHAIONIMXCS B XOJE
ocBOeHUs pazzaena 6 “bruo3Kkonornyeckue UCCaeqoBaHus .

Cpenu pa3nuyHBIX TEXHOJOTUMH MPOEKTHOE oOyueHue 00JaJaeT psAIoM
OPEUMYILECTB:  MO3BOJSET  oOydarleMycss  caMOCTOSITeNbHO  (Tpu
KOHCYJIbTATUBHOW MOJJIEPKKE MpenojaBaTelisi) N00bIBaTh 3HaHUA, padboTas ¢
MHOTOYUCJIEHHBIMA UCTOYHUKAMU HH(QOpMaLuu, TprudopamMu U J1abopaTOpHBIM
000pyJ0OBaHUEM, U OJTHOBPEMEHHO B JIEJIOBOM OOLIEHUH C OJHOTPYHITHUKAMHU
pa3BUBaTh KOMMYHUKATHUBHBIE YMEHUS U HABBIKH.

Jlns  y4eOHO-HCCIIeIoBaTeIbCKOTO MPOEKTa B paMKax OUOJIOTUU
HanOoJiee oNTUMaNbHA rpynnoBast Gopma paboOThl HaJl TPOEKTOM.

Tembl y4eOHO-MCCIENOBATENBCKOTO IPOEKTa, MPHUBEIACHHBIE HUKE,
ABJISIFOTCS. IPUMEPHBIMU U MOTYT OBITh MOJEPHU3UPOBAHBI MO PETUOHAIbHbBIE
OCOOEHHOCTM HM C YYETOM I[OJy4yaeMOW  ydwanumucs mpodeccueit
(cenmanbHOCTHIO):

[IpumepHbIe TEMaTUKN y4E€OHO-UCCIIE0BATEIBCKOTO IPOEKTA!

1. Ouenka kayecTBa aTMOC(EPHOrO BO3AyXa

2. OreHka KayecTBa MO4B METOA0M (PUTOTECTUPOBAHUS

3. Ormenka KauecTBa BOJ TOBEPXHOCTHBIX BOJIOEMOB 10
OpPraHoJIENTUYECKUM U (PU3UKO-XMMUYECKUM CBOMCTBAM

4. Bnusnue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIIMX PACTEHUM

5. BumsiHMe coneBoro 3arps3HEeHHs Ha pOCT U Pa3BUTHE CEMSIH BBICIIMX
pacTeHUN.

CtpykTypa y4eOHO-MCCIIEIOBATEIBCKOTO TPOEKTa BKIIOYAET TMSATh
OCHOBHBIX 3Talla.

OcHOBHBIE IIard MEpPBOTO 3Tara BHIOJHEHHUS MPOEKTa: OOOCHOBAHME
aKTyaJlbHOCTH BBIOPAHHOM TEMbI, BBIABICHUE NPOOJIEMbl HCCIEI0BaHUS,
(opMynupOBaHUE THIOTE3bI, TOCTAHOBKA LIEJM U 3aa4 UCCIEI0BaHMs, BHIOOD
METOJIOB HCCIEOBaHUs, BBIOOp TOYEK oOTOOpa Mpo0 Ha TEPPUTOPUHU
UCCJIeIOBaHUsI,  ompeAeneHre  (GOpMbl  TMPEACTaBICHUS  PE3yIbTaTOB
UCCJIeIOBAHUSI, ONIPE/IETICHUE ATANOB U COCTABJICHUE TUIaHA UCCIEIOBaHUSI.

Bropoii stan Bkiodaer B ceOs MOATOTOBKY HEOOXOAMMOHN MOCYAbl U
Marepuana JUisl JKCIEPUMEHTA, MPOBEACHUE SKCIEPUMEHTA, MEPUOAUYECKYIO
IpoBepKa TEUEeHUsI JKCIepuMeHTa/ cOOp Marepuana B BBIOpAHHBIX TOYKax
oT6opa mpo0O.
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B mepuom  Tperbero - 3rama  MPOBEACHHS — OMO3KOJIOIHMYECKOIrO
UCCIIeIOBaHMs, OOydYaromuecss TMOMy4YaroT MEPBUYHBIE SKCIEPUMEHTAIBHBIC
JaHHbIE, TPOBOAST CTATUCTUYECKYIO OOpaOOTKYy TMOJYYEHHBIX JaHHBIX,
MPOBOAAT aHaJIM3 Pa3UYHBIX MCTOYHHUKOB HH(GOpMAlUM B paMKax TEMbI
IPOEKTA.

Ha detBepToM 3Tamne, oOy4aroniyecs: BhISBISIIOT 3aKOHOMEPHOCTU MEXKITY
UCCleIyeMbIMU 00BEKTAMHU, MPOIIECCAMU U SIBIICHUAMHU, (POPMYIHUPYIOT BBIBOJIBI
U pa3pabaThIBalOT MPOTHO3bI, MPOBOASAT OIEHKY KayecTBa MCCIIETyEeMOro
00BbeKTa 1Mo pe3ysibTaTaM OMO3KOJIOTMYECKOT0 aHaINu3a.

Ha 3aBepmarorem »Tame mnpoBOAUTCS OG(OpPMIIEHHE Ppe3yJbTaTOB
BBINIOJIHEHHSI  y4EOHO-HCCIEOBATENIbCKOTO MPOEKTa B  COOTBETCTBUU C
3a/IaHHBIMU TPEOOBAaHUAMM U MPEACTABICHUE PE3YJIbTATOB HA 3aLIUTE MPOEKTA.

[IpuBeneM npuMmep  ONMCAaHUS  JTANOB  BBIIOJHEHHS  y4eOHO-
HCCJIEI0BATENBCKOTO MPOEKTA:

VYBaxkaemble cTylneHThl! B pamkax mpoekta BaM HEOOXOJUMO MPOMTH
[ATh 3TAnoB pabOThl HaJ y4eOHO-UCCIENOBATEIBCKUM IPOEKTOM OT BbIOOpa
TEMBI 10 MyOJIMYHOM 3aIIUTHI OJYYEHHOIO PE3yNbTara.

Ha nepsowm srane:

- copmupoBaTh KOMaHIy PoeKTa (2-3 yeraoBeKa);

- BbIOpaTh TeMy y4eOHO-HCCIEA0BATEIbCKOTO MPOEKTA;

- 000CHOBAaTh aKTYaJbHOCThH BEIOPAHHOU TEMBI;

- BBISIBUTH NPOOJIEMBI UCCIIEI0OBAHUS, CPOPMYITUPOBATH TUIIOTESY;

- 1ojo0paTh METO/ABI UCCIIEOBAHUS B paMKax CBOETO IIPOEKTa;

- BbIOpaTh TOUKK OTOOpA MPOO HA TEPPUTOPHUH HCCIIETOBAHUS

- c(opmynupoBaTh LENH U 331a41 UCCIIETOBAHMS;

- COCTaBUTb IJIaHa UCCIICJOBAHUSI.

Ha BTopom srarme:

- MOATOTOBUTH HEOOXOJUMYIO MOCYy U MaTepuaa s
AKCIIEPUMEHTA;

- MPOBECTH IKCINEPUMEHTA, IEPUOANYECKHU NPOBEPSIS €r0 TEUEHUE
(Tpu IIUTENBHON TTOCTAHOBKE OMBITa)/ cOOpaTh MaTepHall B
BBIOpaHHBIX TOYKaX 0TOOpa Mmpoo.

Ha tpetpem starme:

- TOJIyYUTh NEPBUYHBIC HKCIIEPUMEHTAIbHBIC JAHHBIE;

- TIIPOBECTHU CTATUCTUYECKYIO 00pabOTKY MOJYyYEHHBIX TaHHBIX;

Ha getBeprom srane:

- BBISIBUTH 3aKOHOMEPHOCTH,

- c(opmynupoBaTh BBIBOJBI U 1aTh MPOTHO3 UJIU OLIEHKY KauecTBa
UCCIIEyeMOTO 00BbEKTa M0 pe3ybTaTaM OMOIKOJIOTHYECKOTO
aHanu3a.

Ha 3aBepiaromiem srarne:

- 0OpMUTH pe3yIbTaThl BHINOJIHEHUS y4€OHO-UCCIIEIOBATEIBCKOTO
MPOEKTa B COOTBETCTBUU C 3a/IaHHBIMH TPEOOBaHUSMU;

34



- HOArOTOBUTH YCTHOC COO6IH€HI/I6 " IPE3CHTALUIO,
-  HpCaACTaBUTH PE3YJIbTATHI BBIIIOJIHCHUS yqe6H0-
HCCIICIOBATCIILCKOTO ITPOCKTA Ha 3allIUTC.

[IprmMep BBINOTHEHUS MPOEKTA:!

Ha3Banue npoekra: OleHKa KauecTBa aTMOC(HEPHOTO BO3AyXa MO XBOE
COCHBbI OOBIKHOBEHHOM.

IIpobsiema wucciaeg0BaHMsA: OIPEACICHUE HWCTOYHUKOB 3arpsA3HEHUs
BO3/lyXa Ha TEPPUTOPUM HACEJIEHHOI'O IyHKTa HAa OCHOBAaHWUU IPOBEACHUS
JKCIIPECC-OLICHKM  KauecTBa  BO3AyXa II0  COCTOSIHUIO XBOM  COCHBI
O0OBIKHOBEHHOM C OIPECIICHUEM KJlacca 3arpsi3HEHUs BO3AyXa.

Hens mpoekTa: ONpenenuTh 30HbI Pa3sHOW CTENEHW 3arps3HEHUs, C
yKa3aHWEM UCTOYHHMKA (MICTOYHUKOB) 3arps3HEHMS.

3amauum npoekra:

1. Bo1OpaTh TEppUTOPHIO HCCIAEAOBAaHUS U TOUKH 0TOOpa MaTepuana;

2. IIpoBecTy OLICHKY MOBPEXACHUS U YCIXaHUS XBOU;

3. Onpenenuts Kiacce 3arps3HEHUs BO3yXa;

4. Pa3zpaboTaTh KapTy 3arpsi3HEHUs] BO3/lyXa, Ha KOTOPOl OTMETUTH 30HBI
Pa3HOM CTENEHU 3arpsi3HEHUSI BO3AyXa U HICTOYHUKHU 3arps3HEHMS;

5. [1oArOTOBUTH U IMMyOJIMYHO 3aUUTUTh PE3YJIbTaThl IPOEKTA B KOMAH/IE.

Pe3yabTaT npoeKkTHOM padoThHI 00yYaOmIerocs:

Kapra crenenu 3arpsi3HEHHOCTH aTMOC(EPHOTO BO3AyXa Ha TEPPUTOPUU
UCCIEOBaHMUS C YKa3aHWEM HWCTOYHUKOB 3arps3HEHUs; IMpe3eHTalUs
PE3yNbTaTOB UCCIEOBAHUS.

dopMa npeacTABJICHUSA Pe3yJIbTATOB IPOEKTHOM PadoThI:

3amyra OpoeKTa ¢ HUCIHOJIB30BAHUEM CPEICTB  BHU3yaM3alMd MU
JEMOHCTPALUU MTPOIYKTA.

BbinoJsiHeHHe MpPoeKTAa:

Bomnpocs! AJ151 10MMycKa K MPOEKTHOI padoTe
1. ChopmynupoBath 1eJb MIIaHUPYEMOTO SKCITIEPUMEHTA.

2. Kakue nokaszatenu UCHOIB3YIOTCS JIJIs1 OLIEHKH KauecTBa aTMoc(hepHOTro
BO3/lyXa M0 COCTOSTHUIO XBOMU.

3. Kakue ucTouHuKM 3arps3HeHus: aTMoc(hepHOro Bo3AyXa €CTh B BallleM
palioHe IPOKUBAHUS.

4. IlepeyucinuTh OCHOBHBIE 3TAIbl OMPEAEICHUS YUCTOTHI AaTMOC(HEPHOTO
BO3/lyXa M0 COCTOSTHUIO XBOMU.

5. Kakue kacchl MOBpeXASHUS XBOU UCTIONB3YIOTCSA B TJAHHON METOJIUKE?
6. [lepeuncinre n 0XapakTepU3yHTE KIACCHl YChIXaHUS XBOU.

7. Kakue knacchl 3arpsi3HEHUS BO3/yXa BBIICIISIOT?

8. OnummTe mpaBuiia 0TOOpa MaTepuana.

9. Kakue 3arpsi3HUTENN BBI3BIBAIOT MOBPEXKAECHUS XBOU?

10. Kak onpenenutb NpoaoKUTENBHOCTD KU3HN (MaKCUMaJIbHBINA BO3PACT)
xBou?
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11. Ot yero 3aBUCUT BBIOOP PACCTOSIHUS MEXKY TOUKAMH UCCIIEIOBAHUS?
12. XBo10 Kakoro roja HeoOXouMo coOpaTh 7Sl MPOBEACHUS OIICHKU
COCTOSIHUSL aTMOC(EpHOTro BO3ayxa?

Dtanbl IpoBeJIeHUs paboThI:
1. IloaroToBUTEILHBII:
- BBIOOp TEPPUTOPHUH U TOUEK UCCIICIOBAHNUS;
- cOop martepuana;
2. Kamepanbaast 06paboTka coOpaHHOTO MaTepHaia.

1. BriOpaTh TOUKM wHcclieqoBaHusA, NMpuMepHo 4 — 5. Touku TOJKHBI
HAXOJIUTCSl Ha OJHOM JIMHUU 10 MEpe YAAJIICHUS OT MOTEHIIMAILHOTO UCTOYHUKA
3arpsi3HEHHsS] B Balllell MECTHOCTM — HACEJIEHHOTO MYHKTA, MPOMBIILIEHHOTO
PEANPUATHS UM aBTOMarucTpainu. JKenareabHo pacnojararb TOYKY M0 JTUHUH
npeodialalonux BETPOB — B Ty CTOPOHY, B KOTOPYIO BETE€p CHOCHUT
MMOTEHIIUAJIbHBIC 3arPS3HSIONINE BEIIECTRA.

PaccTostHue Mexay TOYykKamMu 3aBUCUT OT MOIIHOCTA HCTOYHUKA
3arps3HeHusi. Eciiv 3T0 OOJBIION HAceNeHHBIM MYyHKT C MPOMBIIUICHHBIMHU
MPEANPUATASIMA ¥ MHOTOYUCIICHHBIM aBTOTPAHCIIOPTOM, TO PACCTOSHUE MEKTY
TOYKaMH MOTYT ObITh B Ipeaenax 1 kM (JanpHss miomaaka OyAeT yaajaeHa oT
ropoga Ha 5 kM). Eciau 310 HeOomblas KOTEIbHAs, TO PACCTOSHUE MEXKIY
monaakaMu MoxeTr coctaBiaTh 400 — 800 metpoB. Ecnu 310 aBTOTpacca, To
20 — 200 meTpoB (B 3aBUCHMOCTH OT ITOTOKA aBTOTPAHCIIOPTA).

2. B kaxmol Touke oOCiemoBaHUS HEOOXOIUMO OTOOpaTh MOJIOIBIC
NepeBbs, BeICOTOM 1-1,5 M ¢ G0OKOBBIMHU ITOOEraMu HE MEHeEe 8.

3. Onucath BBITONTAHHOCTH y4acTKa, IPUCBOMB COOTBETCTBYIONIUI Oasut
(1 — BeITAaNTHIBAHUS HET; 2 — BBITONTAHBI TPOIIBI; 3 — OCTAJIOCh HEMHOTO TPaBBI
BOKPYT JCPEBBLEB; 4 — HET HU TPaBbI, HU KyCTapHUYKOB). [Ipy BBITONITAHHOCTH
TEPPUTOPHUH, OLIEHHMBaeMOil Oamiamu 3 win 4 OLEHKa aTMoc(hepHOTo
3arps3HEHUS] HE BO3MOJKHA.

4. Ha BwICOTE CBOEro pocra cobparh ¢ Kaxaoro nepeBa (1 nmepeBo B
onHoi Touke) nmo 30 xBouHOK (cymmapHO 150 XBOMHOK). XBOWUHKH JOJKHBI
OBITH B BO3pacTe 2 JIeT, TO €CTh HaJlo OpaTh 00pa3lbl XBOU C MOOETOB BTOPOTO
roJia >KU3HU — JIJI1 BCEX TOUEK OJIMHAKOBO pHC.1.
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oceBoll nmober
1 roma

oceeol mober
2roma
oceeoll mober
3roma

Puc.1. YacTu BEeTBM XBOIHOIO JiepeBa CiyKaluue OMONHIUKATOpaMu

5. OueHuTh NPOAOLKUTEIBHOCTh JKM3HM XBOM HAa BETBH, C KOTOPOU
OTOMpAIOTCSI XBOMHKHM, [0 OXBOCHHBIM Y4YacCTKaM OCEBBIX II00OETOB B
COOTBETCTBUM C PUCYHKOM 2.

[TonHbIi BO3pACT XBOU ONPEAEIISIETCS YUCIOM YYACTKOB OCEBBIX MOOErOB
C TMOJHOCTBIO COXPAHEHHOM XBOEW IUIIOC JOJII COXPAaHEHHOM XBOM Ha
CJIEIYIOIEM 32 HUM y4YacTKe.

0,5 1 1,5
Puc. 2. Cxema onpezaeneHust TpoAOJKUTEIBHOCTH JKU3HU XBOU COCHBI

6. [TpoOy ¢ Kaxa0¥ TOYKK HAJO0 TOMECTUTH B OTACIBbHBINA MaKeT (JIydiie
OyMaKHBIN) U cpa3y MoAmnucaTh ero (yka3biBaeTcs J1aTa; Touka 0TO00pa; CTETICHb
BBITONTAHHOCTH YYacTKa; TMPOJOKUTEIHHOCTh )KH3HU XBOM Ha BETKE, OTKYIa
OepyTCsi XBOMHKH).

2. IlpoBeneHue onbITOB

2.1. AJII‘OpPITM onpeacjacHuda KJIacCoB IMOBPEKICHUA U YCBIXaHUA XBOU

O6GopynoBanue u mocyaa

Marepuan

1. JIyna

1. XBos cocHBI B Bo3pacTte 2 JeT, He MeHee 30 mTyk
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2. JIunelika Ui MIJLTUMETpoBasi Oymara

A.]'Il"OpPITM MMpOBE€ACHUSA ONIbBITA

BOI[pOCbI H 3aJ1aHUA

1. OcMOTpETHh XBOIO MPU MOMOIIH JIYIIBI.

2. Pa3nenuTh BCIO XBOIO HA COOTBETCTBYIOLIUE
KJIACChI IO MPU3HAKAM MOBPEXKACHUS U YCHIXaHUS
COIJIACHO OLIEHOYHOH Tabnuie 1 u pucyHky 1.

3. [loacunTarh KOJTMYECTBO MOBPEXKIEHHBIX
XBOMHOK B Ka)KJIOM KJ1acce.

4. ITogcunTaTh KOIUYECTBO XBOUHOK C
NPU3HAKAMHU YCBIXaHHSA MO KIIaccaM.

1. 3aHecTu JaHHBIE TTO KOJUYECTBY
MOBPEKICHHBIX XBOMHOK B TA0NHUILY 2.

2. 3aHECTH JaHHBIE MO KOJUYECTBY
XBOMHOK C IPU3HAKAMH YCHIXaHUS B
Tabnuity 3.

2. Paccuurtarh nMponeHT NOBPEKIECHHBIX U
XBOMHOK C IPU3HAKAMU YChIXaHUS
OTHOCHUTEIIEHO OOIIET0 KOJINYECTBa
COOpaHHBIX XBOUHOK.

OneHoYHasi TadauIA

OueHka noBpeKIeHUsA

Tabmuua 1
U YCHIXaHHS XBOH

Kunace nmoBpexneHus
/ KJacc yChbIXaHUsA

Buabl noBpexaeHnii XBou

XapakTepucTHKA YCbIXaHUS XBOM

KIT1/KVY1 XBOMHKa 0e3 MATeH Her cyxux ydacTkos
KII2/KV 1 XBOMHKA c HeOonpMM | HeT cyxux yuacTkoB
YHCIIOM MEJIKUX ISTEH
KII3/KVY 2 XBOMHKa € OOJIBIIMM YHUCIOM | YCOX KOHYHK 2-5 MM
YEPHBIX U JKEITHIX MSTEH
-/KY 3 - VYcoxna 1/3 xBouHKH
-/KY 4 - VYcoxio 6oree MOJOBUHBI XBOWHKH

HJIK BCS XBOMHKA KCJITad U CyXad
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Knacce! nospexneHus (HEKpO3kI) 1 2 3

Kilacchl ychIXaHuA 1 1 1 2 3 4

Puc. 3. Kitaccsl moBpexaeHus U YChIXaHUsI XBOU
3. O0padoTKa pe3yJbTaTOB ONBITOB

Tabmauia 2
OmnpenesieHue Kiaacca MOBPeKICHUA XBOU
Knacc KIT1 KIT 2 KII 3
TTOBPEXKICHHSI
XBOHU
Howmep XBOUHKHU 0€3 MATeH XBOUHKHU C HEOOIBIIUM XBOUWHKA ¢ OONBIIUM
ACpeBa YHUCJIIOM MCJIKUX ITATCH YHUCJIOM YCPHBIX U
JKEIITBIX MATECH
IIT. % IIT. % IIT. %
1
2
3
Mecto
oTbopa
MaTepuasa
BriBo: % XBOMHOK — 0€3 mATEeH, Ha % HeOOoJIbIIIOE YHCIIO
MEJKUX IISITEH KEJITOTO LBETa, y % MHOTO IISITEH IO BCEU JuIMHE. Taxkum
o0pa3zoM, JOMUHHUPYET KJIaCC MOBPEXICHUSA XBOU.
Ta0muna 3

OmnpenesieHue Kaacca yCbIXaHUsI XBOH
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Kiacc KV 1 KV 2 KV 3 KV 4
TIOBPEXKICHHS
XBOU
Howmep Y XBOMHKH HET Y cox KOHYHK Ycoxina 1/3 Ycoxio 6omee
nepeBa CYXHX Y4aCTKOB XBOMHKH Ha 2-5 XBOWHKH TIOJIOBHUHBI
MM XBOUHKH HJTH BCSI
XBOWHKA JKeJITast U
cyxas
IT. % IT. % IIT. % IIT. %
1
2
3
Mecro
orbopa
marepuasa
BriBos: % XBOMHOK OTCYTCTBYIOT CyXH€ YYaCTKH, Y % ycox

KOHYHUK XBOWHKH, Y

% ycoxja TpeTb XBOWHKH,
MOJIHOCTBIO cyxue. Takum o0pazoM, TOMUHUPYET

% XBOUHOK —

KJIaCC ITOBPCKIACHHUA

XBOMU.

CnenaiiTe BBIBOJ O YHMCTOTE BO3JyXa Ha HCCIEAYEMON TEPPUTOPUU TIO
Tabsmie 4.

Knacc YUCTOTBI BO3AyXa OIpCACIICTCA IIPU IICPCCCUCHHUH KJIacca
IMOBPEXKACHUSA XBOU Ha nmoberax 2 roja >XU3HU 1 MaKCUMAJIbHOTO BO3pacTa XBOU
Ha BCTKC.

Tabmnura 4.
Onpenesenue Kiaacca 3arpsi3HeHUs BO31yXa
Kiace noBpe:xnenusi XBou Ha nooerax 2-rorojaa xKu3Hu
MakcuMaJdbHbBII
BO3pPacT XBOH 1 2 3
4 I -1 i
I | -1
2 I 11 AV
2 - v v -V
- AV V -VI
— - Vi
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VYcaoBHble 0003HAUYEHUsSI Kilacca 3arps3HEHUs Bo3ayxa: | — ujeanbHO
yucteiii; Il — wyumcreni; Il — oTHocuTenbHO YHCTBIA («HOpMaAY); IV —
3arps3HEHHBIA («TpeBoray); V — rps3HbIM («omacHo»); VI — odeHb Ips3HBIN
(«BpeaHO»), ( — ) HE BOBMOXKHBIC COUETAHUS.

4. 3aBepmaromuii 3tan: Pa3zpaboTka KapThl CTENEHU 3arpS3HEHHOCTH
aTMOC(EepHOro BO3AyXa Ha TEPPUTOPUU HCCIEAOBAHUS C YyKa3aHHEM
WCTOYHUKOB  3arpsA3HECHUS, NPE3CHTAalMsl  PE3yJbTaTOB  HMCCIEHOBAHUS.
[logroToBka YCTHOrO COOOINEHHMS W MOPE3EHTAlUMU [0  pe3yibTaTam
ITPOBEJICHHOT'O MCCIIEIOBAHUS.

TpeOoBaHusA K YCTHOMY COOOLICHMIO:

— NPOJOJLKUTENBHOCTE: 10 10 MuH;

— CTPYKTypa: KpaTKas aKTyaJbHOCTb HCCIICIOBAHMS, THUIOTE3a, LENb,
3a7aui, OOBEKThl M METObI, MOJYYEHHBIE PE3yJbTaThl U HUX OOCYXKJCHHE
(mpencraBieHue MPOIYKTA), BHIBOIBI.

TpeOoBaHus K CTPYKTYpe Npe3eHTAIUN:

1. TuryneHblil cnaiing. B BepxHeil wacTu cnaijga HEOO0XOIUMO
oTpasuTh HHPopMalmio 00 00pa3oBaTeNIbHOW OpraHU3AlNH, B
KOTOPOM MPOBOAWIOCH HCCIENOBaHHWE. B NEHTpanpbHON YacTu
claiiie ykas3bIBaeTcsl TeMa y4eOHO-UCCIIeN0BATENLCKOTO MPOCKTA.
B HIDKHEHM YacTH CIpaBa YKa3bIBAIOTCA YYaCTHUKU IIPOCKTA,
BBITIOJTHSIBIIIKME Pa0dOTYy;

AKTYyaJIbHOCTB;

I'mmioTesa, 11€71b, 3a1a4H;

OOBEKTHI U METOJBI UCCeqoBaHUs (MOTYT ObITh pa30UTHI Ha JiBa
ciaiiia u 6osee);

5. Pesynbrarel uccienoBanuii. Moryt ObITh NPEICTaBIICHBI B BHJIC

PUCYHKOB, TpaduxoB, ¢otorpaduii, TabIUI, KOTOPHIC IOKHBI
UMETh CKBO3HYI0 HYMEpallMI0 M Ha3BaHHE. KOJUYECTBO CJIANIOB
3aBUCUT OT 0ObeMa MmaTepuajia, HO HE JIOJDKHO TMPUBHIIIATH
OTBEJICHHOTO BPEMEHM Ha cooOIieHne. MOXHO MpeACTaBIsITh
MaTepHuas He B MOJTHOM 00bEMe, a TOJIBKO CaMbl BaKHBIE MOMEHTHI;

6. BrIBOAEL;

7. 3axmountensHblii (“brnaronapio 3a BHumanue” uiu “Crnacu0o 3a

BHUMAHUE).

JIist co3nanus KaueCTBEHHOW MPE3eHTAlMu HEO0X0IMMO COONIOAATh P

TpeOOBAHMIA:

B wno

OO0uue 5. Tlpe3eHTtarnus q0JKHA HAUUHATHLCS C TUTYJIBHOTO Claia,

TpeOoBaHuUs IJle YKa3bIBaeTCs TeMa, CBEICHUS 00 aBTOpe M T.II.

6. Ha cnaiinax HeoOX0quMo pa3MemiaTh TOJIbKO TE3UCHI,
KITIOYEBBIE CJI0BA, TpaUIeCcCKUe MaTepHalibl (CXEMBI,
PUCYHKH, TaOIUIBL, (OTO U T.I1.).
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7. Wcmons30BaTh €IUHBIN CTHIIb O()OPMIICHHS.
8. KomnuecTtBO cilaiigoB IOJDKHO OBITH JOCTATOYHBIM IS
PacCKpBITHsI TEMBI, HO HE Ooiiee 20-TH.
MpudTs 6. Cnemyet UCIIOJIb30BATh CTaHAapTHBIE, HIMPOKO
pacnpocTpaHeHHbie TpUdTHI, Takue kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u np.;
7. Pazmep mpudra a8 3aroJioBKOB — HE MeHee 24, s
nHopmaruu He MeHee 18.
8. He pexomeHnnyeTcst HCIIOJIB30BaTh pa3Hble TUIBI LIPU(PTOB
B OJIHOM ITPE3EHTALINN.
9. lna BbaeneHuss HMHQOpPMAIMM CJIEIYyEeT HCIOJIb30BaTh
KUPHBIN WIPUPT, KypCUB WU MOJUEPKUBAHHUE.
10.He 310ynoTpeOasiTh MPONUCHBIME OyKBaMHU.
®oH 3. XKenarenbHO HCHOJB30BAaTh OJHOTOHHBIM (DOH HESIPKUX
NAaCTEIbHBIX TOHOB.
4. Jlns hboHa NpeoUYTUTENbHBI XOJI0JHbIE TOHA.
Hcnons3oBanue | 3. Ha ogHOM cnaiife peKOMEHIyeTcsl HCIOJIb30BaTh HE Oosiee
1[BETA 3-X UBETOB: OAWH i (OoHA, OIUH JJIsl 3aroJIOBKa, OJUH
JUTSl TEKCTA.
4. Jlnst poHA M TEKCTa UCIIOJIH30BATh KOHTPACTHBIE I[BETA.
IIpeacraBnenue | 4. PekomeHayeTcs UCHOJIb30BaTh KOPOTKHE CJIOBa H
uH(popmanuu MIPETIOKEHHUS.
5. MUHMMH3UpOBaTh KOJMYECTBO TNPEIJIOTrOB, HApEyui,
MpUIaraTeabHbIX.
6. 3aroyioBKH JOHKHBI MPUBIEKATh BHUMAHUE ayAUTOPHH.
O0BeM He crouT 3amoiHATE OOMH CJIAWA CIUIIKOM OOJIBIINM
uH(popMaIuu o0beMOM  HMH(pOpMALIMK: JIIOJU MOTYT EIUHOBPEMEHHO

3alIOMHUTH HE 0oJiee TpeX (PaKTOB, BHIBOIOB, OTIPECIICHHIA. -

2.2. OueHO4YHbIE CPeCTBA PYOEKHOI0 (TEMATHYECKOr0) KOHTPOJIA 110
aucuniiube «buosorus»

PyGexHbIit KOHTPOJIb IO AUCHUIUIMHE «bUoorusy mpoBoautcs B (opme
KOHTPOJIBHBIX Pa0OT Ha OTIEJbHBIX 3aHATUSAX IOCJIE 3aBEPIICHUS U3YUYCHUS
IIEpBOr0, BTOPOIO, TPETHETO0 M 4YeTBEpTOro pasnenos. [locine 3aBeprieHus
ISTOTO paszena pyOeKHbI KOHTPOJIb MPOBOAUTCS B (opMe 3alIuThl Keiica:
IPE/ICTaBIICHUS PE3yJbTAaTOB PEIICHUS KEMCOB (BBICTYIUICHHE C ITPE3eHTalMEN ).
Py06exxHblil KOHTPOJIb IIECTOTO pazjiesa MPOBOJUTCS B pOpMe 3alIUThI IPOCKTA!
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MIPEACTABICHHUS]  PE3YJbTATOB  BBINOJHEHUS  y4e€OHO-HCCIIET0BATEIBCKOTIO
MIPOEKTA (BBICTYIUICHHUE C PE3CHTALIMEN ).

[TpuBeneM mpuMepsl 3a1aHUi IS KaXXA0T0 TUIA pyOeKHOTO KOHTPOJISL.

1. KonrposbHasi paGora “MoJieky/IsIpHbI YPOBEHb OPraHM3aLMU
JKMBOI0”.

B pe3ynbrate ocBoeHus mnepBoro pasnaena “‘Kinerka — crpykTypHO-
byHKIMOHATBHAS €AMHUIIA )KUBOTO” 00yYaloluecs CMOTYT:

— XapakTepu30BaTh CTPOCHHE W (YHKIHUH OCHOBHBIX OHUOIOJUMEPOB,
KJIETKU U €€ CTPYKTYPHBIX 3JIEMEHTOB;

— ONPENEIIATh PE3yJIbTaThl U3MEHEHUSI TEHETUYECKOIO0 KOJIa B MpOoLeccax
MaTpUYHOI'O CUHTE3a;

— OpraHU3OBBIBATH HAOIOJICHHE OWUOJOTUYECKUX OOBEKTOB Ha
MOJIEKYJIIPHOM M KJIETOYHOM YPOBHE.

KoHntposbHas paborta npencrapiisieT coOOM 3aaHusi B TECTOBOU (hopme
Pa3IMYHOTO YPOBHA CJIOXHOCTH: “HM3KWW~, ‘“‘CpelHMN” U “BbICOKMI . B
3aBUCUMOCTH OT THUIIA U TPYAHOCTU 33JaHUS €r0 BBINOJHEHUE OLICHHBAETCS
pPa3HBIM 4YHCIOM OaioB. BhIMoOaHEHME KaXI0ro 3afaHusl “‘HU3KOro” YpPOBHSA
CIIO)KHOCTH oOlleHuBaeTcss 1 OamioM. 3a BBINOJHEHHE 3aJlaHUK “‘cpegHero”
YPOBHSI CIIOKHOCTHM B 3aBUCUMOCTH OT TOJHOTHI W NPABUIBHOCTU OTBETA
npucBauBaercs 70 2 0aioB.

K 3amaHuio “BBICOKOTO” YpOBHSI CJIOKHOCTH OTHOCUTCS PEILICHHE 3ajad.
[Ipy npaBUIBbHOM pEIIEHUH 3aJaHUM “‘BBICOKOTO’ YPOBHS MpPHUCBAaMBAaETCSA 3
Oaina.

3amaHus BCEX YPOBHEH CII0KHOCTU MPOBEPSIFOTCS aBTOMATUYECKH.

Pacnipenenenne 3amaHuii MO ypOBHAM CJOKHOCTH TPEJCTABICHO B
cieayromien Tadauie:

YpoBeHnb bana | IlpouenrtHoe Tun Bonpocos
CJIOKHOCTH coJepkaHue
3aJaHus 3aJJaHui
Huzkuin 1 65% - 3aJ1aHUsI C BLIOOPOM OJTHOTO

IIPaBUJIBHOT'O OTBETA

Cpennnii 2 15 % - MHOYKECTBEHHBIN BBIOOD;

- BOIIPOCHI Ha YNOPSAOYMBAHUE UITU
YCTaHOBJICHHUE MTPABUIILHOMN
NOCJIENOBATEIBHOCTH

Beicoknii 3 20 % - CHTyallMOHHBIE 3a/1a4¥ WJIH BOIIPOCHI
IpeIyCMaTPUBAIOLIUE PA3BEPHYTHIN
OTBET
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Kputepun onieHnBanus pyoeXxHON KOHTPOIBHOU pabOTHI:

Ounenka IIpoueHT BBINOJIHEHUS
“OTIMYHO” 85-100%
“xopormio” 70-84%

“yIIOBJIETBOPUTEIHHO” 50-69%
“HEeyJIOBJIETBOPUTEILHO ™ meHee 49%

1. A30oTHCTOE OCHOBAHHE aJICHUH B MOJICKYIJIC I[HK KOMIIZICMCHTAPHO...

1) ryanuny;
2) IUTO3UHY;
3) ypaumy;
4) THMHHY.

2. K mypuHOBBIM a30THCTBIM OCHOBAHUSM OTHOCATCH...
1) aieHNH ¥ TyaHHUH;

2) ryaHyH U LIUTO3MH,;

3) UUTO3UH U ypalnI;

4) ypauui u aJeHuH.

3. Bribepute pynkiuto uPHK?

1) XxpaHeHHe reHeTHYeCKoi nHhOpMaIINH;

2) TpaHCTIOPT aMUHOKHUCIIOTHI B pUOOCOMY;

3) BXOJHT B COCTaB pudbOCOM;

4) nepenoc renernyeckoii ungopmanuio ot JJTHK k pudocome.

4. KneTku 3yKapuoT HE COIEpXKaT...
1) nuzocom;

2) pudocom;

3) Me30coMm.;

4) xomruiekca ['ombmKxu.

5. KneTtkn npokapuot coaepkar...
1) K1eTOUHBIN LEHTP;

2) SHIOIUIa3MaTUYECKYIO CETh;

3) pu60OCOMBI H M€30COMBI;

4) xomruiekc ['0abIKU U JTM30COMBI.

6. Kakue opraHou ibl BCTpEYarOTCs TOJIBKO B PACTUTENIbHBIX KIETKAX?

1) OHOOIIIa3MaTH4YCCKasa CCTh,



2) IUIACTH/BI,
3) MUTOXOHIPHH;
4) xomruiekc ['oabmxu.

7. B MeTada3zHoil XpOMOCOME BBIACIISIOT. ..
1) me4n U HEHTPOCOMY;

2) LIEHTPOCOMY U IICHTPUOJIH;

3) LEHTPHOIHU U LICHTPOMEPY;

4) meHTpoMepy H ILIeYH.

8. K aBroTpodam oTHOCATCA. ..

1) BupycshI;

2) XeMOCHHTE3UPYIOIHEe OAKTePHH;
3) rpuOsr;

4) napazuTuueckue OaKTepuu.

9. Tpanckpunuus — 3T0...

1) cBsa3pIBaHre aMUHOKHCITOTHI ¢ TPHK;
2) IepeHOC aMHUHOKHUCIIOTHI B pUOOCOMY;
3) yaBoenue mojekyinl JIHK;

4) cunte3 nPHK na matpune JHK.

10. Ecn xoaupyromas 0enok yacTh reHa coaepxut 6000 nmap HyKI€oTHIOB, TO

CKOJIbKO aMHUHOKHCJIOT B KOJUPYEMON MoJieKyJe Oemnka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepedncieHHbIX 00JIe3HEH, BBI3BIBAIOTCS BUPYCAMU?
a) Tyoepkyine3 u qudrepus;

0) Judrepus u CITN/I;

B) CIIU/I u rpunm;

T') TPUMI U TYOepKyJies;

12. B pe3ynbrare nepBoro AejaeHUs Meo3a MPOUCXOIUT:
a) yBeJIMYeHUE Habopa XpOMOCOM;

0) yMeHbIIIEHHEe HA00OpPa XPOMOCOM;

B) COXpaHEHUE UCXOIHOT0 HA0Opa XpOMOCOM.

13. Yto npoucxoaut B anadaze Il meiioza?
1) ciupanu3zanus XpoMoCoM;
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2) pacxoXKIeHHUE K TOJIF0CaM JIBYXPOMATHIHBIX XPOMOCOM;
3) pacxoxkaeHune K MOJKCaAaM XPOMATH/I;
4) pacnofioKeHUuEe XpPOMOCOM B IJIOCKOCTH 3KBATOPA KIIETKHU.

14. YcTtaHoBUTE COOTBETCTBUE

Opranoup DOyHKIUSA
1) pubocoma A) nepeBapuBaHUE OTMEPIINX KIETOK
2) XJ0pOILIACThI b) dorocunTes
3) IU30COMBI B) cunres Genka
4) ueHTpuoIn I') o6pazoBanue BepeTeHa eneHus

Otanon: 1-B; 2-b; 3-A; 4-T'

15. BriOeputre XUMHYECKHUE DJIEMEHTHI KJIETKH, KOTOpPBIE BXOJST B COCTaB
OPTaHUYECKHUX BEIIIECTB:

1) KaabIIHiA;

2) yriaepon,;

3) UMHK;

4) Boaopox;

5) kucaopon;

6) Melib;

7) a3oT.

16. YcTaHoBUTE COOTBETCTBUE

['pynnel aMMHOKUCIOT [IpencraBurenu
1. HelitpanbHbie A) TIyTaMUHOBAsI KHCJIOTA
2. Kucnsie b) nu3un
3. OcHOBHBIE B) ananun

Ortanon: 1-B; 2-A; 3-b

17. B monekyne JIHK nykieotuabl, coaepskamue aaeHuH, cocTaBisitoT 10%.
CKoONBbKO TIPOIICHTOB B JaHHOHW MOJIEKYJIE HYKJICOTHJOB, COJEp KaIuX
IIATO3UH?
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1) 10;
2) 20;
3) 30;
4) 40.

18. B monekyne PHK Hykneotuasl, cogepxkamue ypamui, coctaBisitor — 30% u
aneHuH — 40%. CKOJIbKO MPOLEHTOB aJICHWIOBBIX HYKJICOTUAOB COJIEPKUTCS B
uenu JIHK, kommieMmeHTapHO# TOM, Ha KOTOpOW cuHTe3upoBasiack 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Yyactox monekynsl JJHK coctout n3 60 map mykneorunoB. Onpenenure
JUIMHY ATOTO yyacTka (paccrosHue Mexay Hykieoruaamu B JIHK cocramusier
0,34 um)

1) 20,4;

2) 24,

3) 10,2;

4) 30.

20. ®dparment mousekynbl JIHK copepxut 1230 HYKICOTHMAHBIX OCTaTKOB.
CKOJIbKO aMHHOKHCJIOT OYJIET BXOJUThH B COCTaB Oenka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3amura KeicoB: NMpeaCTABJICHNE Pe3y/JbTATOB PelIeHUs KeiCoB.

3amura Keiica SBIACTCS PYOEKHBIM KOHTPOJIEM IO MSITOMY pasaeny
“buonoTHUs B )KU3HK, B PE3YJIbTaTE H3yUYCHHSI KOTOPOTO O0yUaOIIHUECs: CMOTYT:

— aHAJIM3UPOBATh ITHUYCCKHE AaCIEKTHl COBPEMEHHBIX MCCIICJIOBaHUN B
00Js1acTh OMOTEXHOJIOTUN U TEHETUYSCKUX TEXHOJIOTHHA.

Jlist 3ammThl  KelcoB oOydaromumcs HeoOxoaumo B pamkax BCP
MOATOTOBUTh YCTHOE COOOIIEHHWE IO pe3yJbTaTaM peEHIeHus Kehca ¢
IIOJITOTOBKOM ITPE3CHTALIU M.

Kpurepuu onieHMBaHusl yCTHOTO COOOIIECHUS:

Kpurepun Bbanabi
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OICHUBAHUSA

1 6aan 2 oaJi1a 3 0ay1a
1. CooTBeTCTBUE coJIepKaHue JTOKIaaa coJIepKaHue COJIepIKaHUE
COJICp)KaHUs JOKIIAa | JIMIIb YaCTUIHO JIOKJIajia, 3a JIOKJIa1a
3asBJICHHOM TeMe COOTBETCTBYET HCKJIIOUECHHEM COOTBETCTBYET
3as1BJICHHOM TeMe OTJENbHBIX 3asBJICHHOM TeEME U
MOMEHTOB, B IIOJIHOW Mepe €€
COOTBETCTBYET packpbIBaeT

3as1BJICHHOU TeEME U
B IMOJIHOW Mepe €€
pacKpbIBaeT

2. CreneHb
PACKPBITHS TEMBI

packpbITa Majasi 4acThb
TEMBI; TTIOMCK
uH(popMaluu IpoBeAEH
MMOBEPXHOCTHO; B
U3JI0KEHUU MaTepuana
OTCYTCTBYET JIOTHKa,
JOCTYIHOCTh

TeMa pacKphITa
XOpOIIIo, HO HE B
IMOJIHOM 00BEME;
uH(popManuu
MIPEACTABICHO
HEJI0CTaTOYHO; B
OTJIENbHBIX CIyYasix
HapyIICHA JIOTHKA B
U3JI0KCHUT
MaTepuaia, He
COBCEM JIOCTYITHO

TeMa pacKphITa
MMOJIHOCTBIO;
MPEACTABIICH
000CHOBaHHBIH
00BEM
uH(popMaLuu;
H3JI0KEHHUE
MaTepuaia
JIOTUYHO, TOCTYITHO

3.YMeHue 10CTynHo
" IIOHATHO MNEPCAATh
coJiepKaHue JT0KIaaa
B BUJC MMPE3CHTAlINU

U3 MIPENCTABICHHON
IIpEe3EHTAIM1 HE COBCEM
MOHATHA TeMaTHKa
WCCJIEIOBaHMSI, eTaln
HE PacKpBITHI

Ha OCHOBE
MPECTaBICHHOMN
Npe3CHTAIH
dbopmupyercs
oO11ee MOHUMaHHE
TEMaTHKH
UCCIICIOBaHHMSI, HO
HE SICHBI JICTAJIH

Ha OCHOBE
MPECTAaBICHHON
[IPE3EHTALUN
dbopmupyercs
[IOJIHOE ITOHUMAaHue
TEMATHKHU
UCCIIEI0BAHMS,
PACKpBITHI JETAIH

OneHuTe Npe3eHTalHIO 10 CIeIYIOUUM KPUTEPHUSIM:

Kpurepun Basbl
OlleHUBAHUS
0 1 2
MOJTHOTA nHpopMmanus, nHpopmanus, MPE3CHTAIHS
UCTIONTb30BaHUS UCIONIb3yeMasi B MPEJICTABICHHAS B | COAEPIKUT MOJIHYIO
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€C COACPIKaHUC

yueOHOro MaTtepuana | Ipe3eHTaluu, He MPE3CHTALINH, U YETKYIO
OTHOCHUTBCSI K TEME OTHOCHUTCS K Teme, | uHdopmanuio,
HO HEJJOCTaTOYHO JOCTaTOYHYIO JUIS
MOJIHO PacKpBIBAIOT | (hopmMupoBaHUS

IIPEJCTABICHUSA O
TemMe

JIOTHKa W3JI0KECHUS MaTepHan MaTepHan MatepHa,

Marepuasa B MIPE3CHTAIH HE MIPe3CHTAIH MIPUBEICHHBIH B

COOTBETCTBHUH C COOTBETCTBYET TEME, | YaCTUYHO MPE3CHTAIH

IUTAHOM U TEMOM TUTaHA HET COOTBETCTBYET TEME | IMOJIHOCTHIO

3aJaHHS 3aJjaHus, TUIaH COOTBETCTBYIOT

MOCTPOCH HE TOYHO | TeMe 3aJlaHusl U

COCTaBIICHHOMY
TUIaHy

TEPMUHOJIOTHYECKAS
opdorpaduyeckas
IPaMOTHOCTh

B IIPE3CHTAIMU
MIPUCYTCTBYIOT
opdorpaduyeckue
OIUOKHU, HE BCE
TEPMUHBI IPUMECHCHBI
IO CYIIIECTBY

B IIPE3CHTAIINH
MPUCYTCTBYIOT
opdorpaduyeckue
OILINOKH, TEPMUHBI
MIPUMEHEHBI BEPHO

B [IPE3CHTAIINH
OTCYTCTBYIOT

opdorpaduueckue
OLIMOKH, TEPMUHBI
MIPUMEHEHBI BEPHO

aKKypaTHOCTb U Mpe3eHTaIHs npe3eHTalus Ipe3eHTaIHS
OpPUTHHAIBHOCTH mocTpoeHa 0e3 ydyera | IoCTpoeHa ¢ MOCTPOEHA B
HOCTPOCHHUS KOMIIO3ULIUU y4eToM TpeboBaHUH | MoTHOM
ClaiioB, 0e3 K 0(hOpMIICHHIO, HO | COOTBETCTBHUU C
COO0JTIOICHUS HET €IMHOTO TpeOOBaHUSAMU
TpeOoBaHUH K odopmIieHus odopmiieHus,
mpudram u CITaii1I0B UCIOJIb30BaH
[IBETOBOMY OPUTHHAITLHBIH
o opMIIeHHIO MOAXOJT K
0(pOpMIIEHHUIO
clIalizIoB

IIIxaja nepeBoaa 0a/1J10B B OTMETKY

17-15 6amnoB - «5»
14 - 9 6amwoB - «4»
8-6 6amtoB -« 3»

Menee 6 6a/I0B T OTCYTCTBHE PAOOTHI - «2»

3. 3ammTa mnpoekTa: MNpeACTABJICHHE Pe3yJbTAaTOB BbINOJHCHUSA
Y4e0HO-HCCJIeI0BATEIbCKOI0 POEKTA.

3amura npoeKTa sBJIseTCs pyOeKHbIM KOHTPOJIEM MO IIECTOMY pasieny
“BHMOAKOJIOTHYECKUE HCCIEAOBAHUS , B PpE3yJbTaT€ M3YUYCHUSI KOTOPOro
00y4aronIuecss CMOryT:

— OIMMMCHIBATh METOBI OMOIKOIOTHUECKUX UCCIIETOBAHM;
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— IUTAHUPOBATh OMO3KOJIOTMYECKHI 3KCIIEPUMEHT;
— MPOBOJUTH OMOIKOJIOTUYECKUI IKCTIEPUMEHT;
— UHTEPIPETUPOBATH PE3YIIbTAThl MPOBEICHHOTO OHMOIKOIOTHYECKOTO

OKCIICPUMCHTA C UCIIOJIb30OBAHUEM KOJIMICCTBCHHBIX MCTOAOB.

Jlns 3ammThel MPOEKTOB oOydarommumcs HeoOxoaumo B pamkax BCP
MOATOTOBUTh YCTHOE COOOIIEHHE II0 pe3yJbTaTaM BBIIOJHEHUS Y4eOHO-
HCCIIEIOBATEILCKOTO IIPOCKTA C MPEe3eHTAIIUM.

TpeboBanus K TMpe3eHTAllMd M COOOIIEHUIO OIMCaHbl B IIpUMEpe
BBITIOJTHEHHUSI YYEOHO-UCCIIEI0BATEILCKOTO MPOEKTA.

Kpurepuu onieHMBaHusl yCTHOTO COOOIIEHUS:

Bbanabl
Kpurepun
OLICHMBAHUSA
1 6an 2 0aj1a 3 0a1a
1. CoorBercTBUE coJiepKaHue JOKIaaa cojiepKaHue coJiepKaHue
coJiepKaHusl JOKJIaa | JIUIIb YaCTUIHO JIOKJIaza, 3a IIOKJIaZa
3asiBJIEHHOI TeEMe COOTBETCTBYET HUCKJIIOUEHUEM COOTBETCTBYET
3asIBIIEHHON TEME OTIENBHBIX 3asBJIIEHHON TEME U
MOMEHTOB, B MOJIHOW Mepe €€
COOTBETCTBYET packpbIBaeT

3asBJICHHOI TeMe u
B IIOJIHOW Mepe €€
pacKkpbIBaeT

2. CreneHb
PaCKPBITHS TEMBI

packpeITa Majas 4yacTb
TEMBI; TIOUCK
uH(pOPMaLIUU POBEAEH
MIOBEPXHOCTHO; B
U3JI0KEHUU MaTepuania
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

TeMa pacKphITa
XOpOIIIo, HO HE B
MIOJIHOM 00BEME;
uH(popManun
MIPEJICTaBICHO
HEJ0CTaTOYHO; B
OTJIENBHBIX CITyYasx
HapyIICHA JIOTHKA B
U3JI0KCHUT
MaTepuaia, He
COBCEM JIOCTYITHO

TeMa pacKphITa
MTOJHOCTEIO;
Mpe/ICTaBJIeH
000CHOBAHHBIN
00BEM
uH(popMaLnu;
H3JI0KCHUE
MaTepuaia
JIOTUYHO, TOCTYITHO

3.YMeHue 10CTynHo
¥ TIOHSATHO TIepeaaTh
coJiepKaHue JTOKIaaa

13 IPEACTABICHHOU
MIPE3EHTALIMH HE COBCEM
MOHATHA TEMAaTHKA
UCCIIE0BAHMS, 1€TAIN

Ha OCHOBE
MPECTaBICHHOMN
[pe3eHTalUN

dbopmupyercst

Ha OCHOBE
MPECTaBICHHOMN
Ipe3eHTalUN
dhopmupyercs
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B BUJC IMPE3CHTAllUU

HE PacKpBIThI

00I111ee IOHUMAaHUE
TEMATHKHU
HCCIIEIOBAHMS, HO
HE SICHBI TN

[TOJIHOE TTOHUMAaHUE
TEMAaTHKH
HCCIICIOBAHMSI,
PaCKpPBITHI JeTaIN

OHCHI/ITC IMPC3CHTANUIO 110 CIICAYIOIMUM KPUTCPHUAM:

€C COACPIKAaHUC

Kpurepun Bbanabl
OlLlCHUBAHUS
0 1 2
IIOJIHOTA uHpOpMaIHs, uH(popManus, Ipe3eHTanus
UCIIOJIb30BaHUS UCIoNib3yeMas B MPEJICTABICHHAS B | COAEPIKUT MOJIHYIO
yueOHOro MaTepuana | Ipe3eHTaluu, He MIPE3CHTALINH, 1 YETKYIO
OTHOCHUTBCSI K TEME OTHOCHUTCS K Teme, | uHdopmanuio,
HO HEJJOCTaTOYHO JOCTaTOYHYIO JUIS
MOJIHO PacKpBIBAIOT | (hopmMupoBaHUS

IIPEJICTaBJICHUS O
TeMe

Marepualia B
COOTBETCTBHH C
IJIaHOM U TEMOH
3aJaHus

JIOTHKA U3JI0KCHUA

Marepuan
MPE3CHTAINH HE
COOTBETCTBYET TEME,
TUTaHa HET

MaTepuan
Mpe3eHTAINH
YaCTUYHO
COOTBETCTBYET TEME
3a7aHus, IJIaH
MOCTPOEH HE TOYHO

Marepuall,
IIPUBEICHHBIN B
Mpe3eHTaluN
MOJHOCTBIO
COOTBETCTBYIOT
TeMme 3aJaHus U
COCTaBJICHHOMY
JIaHy

opdorpaduyeckas
rPaMOTHOCTh

TCPMHUHOJIOTMYCCKAasA U

B TIPE3CHTAINH
IIPUCYTCTBYIOT
opdorpapuyeckue
OIMOKH, HE BCE
TEPMHHBI IPUMEHEHBI
0 CYIIECTBY

B IIpE3EHTalUN
MPUCYTCTBYIOT
opdorpaduyeckue
OIIMOKHU, TEPMUHBI
MPUMEHEHBI BEPHO

B IIPE3EHTalUN
OTCYTCTBYIOT
opdorpadpuueckue
OLIMOKHU, TEPMUHBI
MPUMEHEHBI BEPHO

aKKypaTHOCTh U
OpPUTHHAJILHOCTD
IIOCTPOEHHUS

Mpe3eHTAIHS
MoCTpoeHa 0e3 ydera
KOMITO3UIIUHT
claimoB, 0e3
COOTIOACHHUS
TpeOOBaHMIT K
mpudram u
[[BETOBOMY
oopmieHuio

Ipe3eHTaIHs
MIOCTPOEHA C
y4eToM TpeOOoBaHUI
K o(hopmMIIeHHIO, HO
HET €IMHOTO
odopmIIeHHS
CJIaiIoB

Mpe3eHTaIUs
MIOCTPOEHA B
MIOJIHOM
COOTBETCTBHUU C
TpeOOBaHUSIMU
odopmiieHus,
HCII0JIb30BaH
OpUTHHATbHBIN
MOAXO0M K
0(OpMIICHHUIO
ClIafIoOB
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KpI/ITepI/II/I OOCHHMBAHUWA 3allTUTHI IIPOCKTA! OasIel 3a YCTHOC COO6HI€HI/I€ 151
MPC3CHTAINIO CYMMHUPYIOTCA. OLCHKA BBICTABIICTCA B COOTBCTCTBHUU CO

IIKAJION:

17-15 GamnoB - «5»

14 - 9 6annoB - «4»

8-6 0ayIoB -«3»

Menee 6 6auIOB WM OTCYTCTBHE PAOOTHI - «2»
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2.3. OuneHoYHbIE CpPeACTBA NMPOMEKYTOYHOM ATTECTAMU IO JTUCUMILIMHE
«buojsorus»

[IpomexxyTouHass KOHTPOJIb MO AUCHUIUIMHE «BbHONOTUsS» MPOBOJIUTCS B
BUJI€ THUCHBMEHHON HMTOrOBOM KOHTPOJIbHON paboThl. KonTponbHas pabota
BKJIIOYAaeT B ceOsl JiBa THIA 3aJaHUil: TECTOBBIE BOIPOCHI, HAIMpaBJICHUE Ha
IPOBEPKY YCBOEHHS TEOPETUUYECKOTO Marepuana, M 3aJadyd W 3aJaHus,
HaIpaBJIeHHbIC HA TPOBEPKY CHOPMUPOBAHHOCTU MPAKTUUECKUX YMEHUH.

Yacte 1 comepxut 15 3amanuii ¢ BBIOOPOM OJHOTO BEPHOTO OTBETA W3
geTbipex M 10 3agaHuil ¢ BBIOOPOM HECKOJBKHX BEpPHBIX OTBETOB, Ha
COOTBETCTBUS OMOJIOTUYECKUX OOBEKTOB, TPOLIECCOB U SBJICHUM.

Yacte 2 comepxuT 4 3a1a4v U3 pa3HbIX TEM JUCUUILIMHBI U | TPaKTHKO-
OpUEHTHUPOBAHHOE 3a7aHue, (GOPMHUPYEMOI B COOTBETCTBUU C METOJAMYECKUMU
PEKOMEHJALUSIMU.

B 3aganusax 1-15 BeiOeprTe 01MH MPaBUIIbHBIN OTBET:

1. XUMMYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAET
MOJIEKVYJIA

1) ne30KkcupruOOHYKIEMHOBON KUCIIOTHI

2) puOOHYKIIEHHOBOM KUCIOTHI

3) nunuaa

4) nonucaxapuaa

2. YIAJITEHUE JTUMEPOB TUMMWHA B MOJIEKVYJIE JIHK
[MPOUCXOIUT B ITPOLUECCE

1) TpancBepcumn

2) penapaiuu

3) perukauu

4) tpanchopmanuu

3. AJIs1 OBPAZOBAHUA JIMTTMJHOI'O BUCJIOS BAXKHBI
B3AUMOJENCTBUS MEXTY MOJIEKYJIAMU JIUTTMIOB:
1) Bomopo/iHbIE M1 MOHHBIC

2) NIOHHBIE U KOBAJICHTHBIE

3) KoBaJIeHTHBIE U TUAPO(POOHBIE

4) Tonbko TuapohOoOHBIE

4. YIAJIEHUE TUMEPOB TUMMWHA B MOJIEKVYJIE JIHK
[MPOUCXOJUT B ITPOLUECCE

1) penapauuu

2) Tpanchopmanuu

3) TpaHcBepCcUU

4) penMkanuu

5. I KJIETOK PACTEHMI HE XAPAKTEPEH CUHTE3
1) aMMHOKHUCIIOT

2) HYKJICOTHJIOB

3) raukoreHa
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4) pochomunuaon

6. B [TIPO®A3E MUTO3A NJIMHA XPOMOCOMbBbI YMEHBIIIAETCA 3A
CUET

1) Tpanckpunuuu

2) penyIIuKauu

3) neHatypanuu

4) cnupanu3aiuu

7. BIATOJAPA KOHBIOTAIUM 1 KPOCCHUHI'OBEPY I[TPOUCXOJUT
1) yBenu4eHue ynciaa XpoMocoM BIIBOE

2) oOMeH reHeTuyeckor nHpopmaluen Mexay TOMOJIOTHYHBIMUA XPOMOCOMaMHU
3) yMEHBbIIIEHUE YK CIIa XPOMOCOM BIBOE

4) yBenTMYEHHUE YKCTIA TaMET

8. ITOJIMITEIITUAHBIE LHETIA CUHTE3UPYIOTCSA HA PUBOCOMAX,
HAXOJAINXCA:

1) B iuT03051€ 1 MOAUPULIUPYIOTCS TAKXKE B IIUTO30JI€

2) B IMTO30J1€, 3aTeM MoAupUIUpyroTcs B anmnapare ['onbku

3) Ha MeMOpaHe 3H0MIa3MaTUYECKOTO PETUKYJIyMa, 3aTeEM MOAUPULIUPYIOTCS
B anmapate [ oybaxu

4) B IMTO30J1€, 3aTEM MOJIUPUIIUPYIOTCS B JIIOMEHE JIM30COMBI

9. UHTPOHBI BCTPEUHAIOTCA B 'EHAX

1) ToIbKO 2yKapuOT apxebakTepuii

2) 9yKapuoT u dyOaKTepHii

3) sybOakTepuii u apxeOakTepuii

4) apxebakTepuil U IyKapuoT

10. BCE PEAKIIMN CUHTE3A OPTAHMYECKMX BEIIECTB B KJIETKE
I[MPOUCXOJAT

1) o6pazoBanuemM Mosekya ATD

2) ¢ OCBOOOXKIECHUEM SHEPTUU

3) pacuienjieHueM BEIIeCTB

4) UCTI0JIb30BAHUEM PHEPTUU

11. 3 OJJTHOM MOJIEKYJIbI HYKJIEMHOBOI KMCJIOTHI B
COEJVUHEHUNU C BEJIKAMU COCTOUT

1) muTOoXOHIPUS

2) xpomocoma

3) ren

4) xJmoporact

12. JOYEPHUE XPOMATHU Bl CTAHOBSTCSI CAMOCTOATEJIbBHBIMU
XPOMOCOMAMMU TTOCJIE

1) crrapuBaHUsI TOMOJIOTHYHBIX XPOMATH]T

2) oOMeHa y4yacTKaMH MEX]Ty TOMOJIOTHYHBIMU XPOMOCOMAMHU

3) pa3neneHus COeIUHSIONIEH UX LIEHTPOMEPHI

4) BbICTpauBaHUs XPOMOCOM B 3KBATOPUAIIbHOM TJIOCKOCTH KIIETKH

13. TEHETUYECKHUU KO/ — D TO:
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1) HaboOp KIETOYHBIX TCHOB

2) HyKJICOTUIHAS MTOCIICIOBATEILHOCTh TeHA

3) reHeTHUYECKAs IKCIIPECCHS

4) cucTema 3amKcu reHeTUIecKor nHdopMarmm

14. B KAKUX U3 I[TEPEYNCJIEHHBIX OPTAHEJIJI CAMAS BBICOKAS
KOHIIEHTPAILUS Ca®*

1) simpe

2) MUTOXOHIPHUSIX

3) muToIIa3Me

4) anmapare I'oyibpxu

15. KAKHME W13 ITEPEYMCJIEHHBIX HMXXE CTPYKTYP KJIETK HE
NMEIKOT MEMBPAHBI

1) MM30COMBI

2) XJIOPOTIACTHI

3) sSApBIIIKA

4) ammapart ['obmKku

ITAaJIOHBI OTBETOB

Ne 3ananus 112|13|14|5|6(7(8(9(10|11|12 (13|14 15

OTBET 1121411342314 |2 |3 |4]|2]|3

B 3anmanusax 16-25 BeiOepuTe HECKOJIBKO MPABUIBHBIX OTBETOB MM YCTAHOBUTE
COOTBETCTBHUE WJIHM MOCIIEIOBATEIIbHOCTD:!

16. BOCCTAHOBUTE B UICTOPUYECKOM IIJIAHE
[TOCJIEJOBATEJILHOCTbH STAIIOB BO3JIEMCTBUS YEJIOBEKA HA
BUOCOEPY:

1) ycuneHue BIUSHUA HA TPUPOTY C KOPSHHBIM MPeoOpa3oBaHUEM YaCTH
IKOCHUCTEM,;

2) U3MEHEHHE IKOCHCTEM Yepe3 MacTh0y CKOTa, yCKOPEHUE pOCTa TPAB IMMyTeM
WX BBDKUTAHUS U T. I1.;

3) rinobanbHOE U3MEHEHHE BCEX IKOJOTUUECKUX KOMIIOHEHTOB B II€JIOM B CBSI3U
C HEOTpaHMYEHHOW MHTEHCU(DUKAIIUEN XO3SICTBA;

4) cBepXHHTEHCUBHAs 0X0Ta 6€3 Pe3KOro U3MEHEHHsI 3KOCUCTEM B MIEPUO]T
CTaHOBJICHHSI YEJIOBEUYECTRA,;

5) BoznelcTBHE Mtojiel Ha Orocdepy UMb KaK OOBIYHBIX OMOTOTHYECKUX
BUJIOB.

17. BBIBEPUTE TTPOLECCHI, ITPOTEKAIOIIUE B ITPOD®A3E ITEPBOI'O
JIEJIEHUSI MEHO3A

1) oOMeH y4acTkaMu XpOMOCOM
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2) Habop xpomocom u yucio monekys JIHK B knetke — 4n4c

3) neneHue EeHTPOMEP XPOMOCOM

4) hopMupoBaHuE BepeTeHA ICIICHUS

5) BbICTpauBaHUE XPOMOCOM I10 FKBATOPY KIETKU

18. KAKUE IMPOLECCHI ITPOUCXOAAT B KIIETKE B ITEPUO/]
NHTEP®A3bBI?

1) ciupanuzaius XpoMocoM

2) penymukarus moiekyn JJTHK

3) pacTBOpeHHE SIACPHOU 000JIOUKH

4) cuHTe3 OCJIKOB B IIUTOILIA3ME

5) cunte3 uPHK B siape

19. MAJIBIE KPYT'OBOPOTHI YTJIEPOIA B BUOC®EPE MOT'YT
OCYIIECTBJIATHCA CIIEAYIOUIUM ITYTEM:

1) yriekucnblii ra3 BoiaensieTcs B atMmocepy B mpoiiecce (OTOCHHTE3a B
JTHEBHOE BpEMSi, 2 B HOYHOE BPEMS €T0 YacTh MOTJIONIAETCS PACTEHUSIMU U3
Cpenbl;

2) YIJIEKUCIIBIN Ta3 MoriolaeTcst u3 arMocdepsl B poriecce PoTOCHUHTE3A B
JTHEBHOE BpEMSi, @ B HOUHOE BPEMsI €0 YaCTh BBIJIEISETCS PACTCHUSIMU B CPEY;
3) yraekuciblil ra3 arMocdepsl noriomaeTcs B mpoiecce (poTocuHTe3a ¢
0o0pa3oBaHMEM OPTaHMYECKHUX BEIIECTB, a C THOEIbIO PACTEHUHN U JKUBOTHBIX
MIPOUCXOJIUT OKUCIICHUE OPTaHUYECKUX BEIIECTB C BBIJICJICHUEM YTIIEKHUCIIOTO
rasa;

4) yriuekucIbplid ra3 aTMocQepsl IMoriomaeTcs B mporecce GOTOCHHTE3a, a IPH
TIBIXaHUH BBIACISAECTCS B aTMOchepy;

5) yriekuchslii ra3 atMocdepbl OTIIONIAETCs B Mpoliecce POTOCUHTERA, a MPHU
C)KUTaHUH OPTaHUYECKHUX BEIIECTB BBIACISICTCS B aTMOChEDY.

20. YKAXUTE ITOCJIEAOBATEJIBHOCTbH ®A3 OIIVIOAOTBOPEHNAI.
1) cnusiHME TaMeT, WM CUHTaMui

2) TUCTAaHTHOE B3aUMOJCHCTBUE U COJIMKEHHUE TaMET

3) KOHTaKTHOE B3aUMOJICCTBUE TAMET U aKTUBAIUS SUIICKICTKH

21. VCTAHOBMUTE ITOCJIEJJOBATEJIbHOCTb CTA TN
NHANBUAYAJIBHOI'O PAZBUTUA YEJIOBEKA, HAUNHASA OT
3UT'OTHI.

1) bopmupoBanme YeTHIPEXKaMEPHOTO CEP/IIIa

2) o6pa3oBaHue 0JIACTOMEPOB

3) popmupoBaHUE HEPBHOU CHCTEMBI

4) popmupoBaHrEe ME30AEPMbI

5) oOpa3oBaHKe IBYXCIOMHOTO 3apObIIia

22. BBIBEPUTE TPU ®YHKIINH INIASMATHYECKON MEMBPAHBI
1) obecrnieunBaeT MOCTYIJIEHUE B KJIETKY HOHOB U MEJIKUX MOJIEKY

2) obecrnieunBaeT MepeBUKEHNE BEILIECTB B KIIETKE

3) OTrpaHUYMBAET IIUTOIJIA3MY OT OKPY>KAIOIIEeH Cpe/ibl

4) y4acTByeT B MOIVIOUIEHUH BELIECTB KIETKON
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5) mpuaaeT KJIeTKe KECTKYIO popMy

6) coyxuT matpuuei s cuaresa uPHK
23. BBIBEPUTE JIBA TTPM3HAKA HE ITOAXOAAIINE J1JIA OITMCAHU A

TPAHCKPUIINN ¥ DYKAPUOT

1) obpa3zoBaHue MOIUHYKICOTHUTHON LIeTTH

2) COeAUHSIOTCS HYKJICOTH/IbI, COJIEp KaIlie IE30KCUPUO03y
3) matpurieit cimyxut Mojekyiaa JJHK

4) IpOUCXOIUT B SApE

5) yasoenue mojekyisl JIHK

24. YCTAHOBUTE [IOCJIEAOBATEJIBHOCTbD ITPOLHECCOB

OMBPUOHAIJIBHOI'O PA3BUTHA ITO3BOHOYHDLIX )KMMBOTHDBIX:

1) 3aknaaka 3a4aTOYHBIX OPraHOB 3apOAbIIIa
2) HampaBJIEHHbIE IEPEMEILICHUS] KJIETOK U UX AudPpepeHupoBKa
3) pa3BUTHE HEPBHOM ITUIACTUHKHU
4) cnusiHue AULIEKIETKU U CIEPMAaTO301a U 00pa30BaHUE 3UTOThI

5) popMupoBaHrie MHOTOKJIETOUYHOT'O OJTHOCIIOMHOTO 3apO/iblilia

25. YIIOPAAOUUTE UCKOITAEMBIE ®OPMbI YEJIOBEKA T10

BPEMEHU CYIIECTBOBAHUS, HAUMHASI C CAMOM JIPEBHEM

OOPMBI:

1) YenoBek ymemnblii

2) KpoMaHbOHIIBI

3) HeannepTtaibiibt
4) YenoBek MpSIMOXOSAITUN

5) ABcTpanonurek

JTAJIOHBI OTBETOB

Ne 16 |17 | 18 | 19 | 20 21 2 | 23| 24 25
3aJaHUus
omser 54213 |14 | 245|345/ 231 |25431|134]25 (4523151432

B 3aganusix 26-30 pemure 3agauu:

3ananme 26. 3agaua Ne 1. Onpenenute, Kakasi OKpacka IIBETKOB OyJIeT y pacTeHU ropoxa,
MOJIYUEHHBIX OT CaMOONBUICHUS TOMO3UTOTHBIX POIUTENBCKUX (OPM C KpPacHBIMU U C
OeBIMU 1IBETKAMH, a TAK)Ke OT UX CKPELUBaHU MEXIy co00i.0
Pemenne. OGe poaurensckue GOpMbl TOMO3UTOTHBI, TO3TOMY 3aIlUCh CKPEIIUBAHUNA OyaeT

CHEAYIOLIEH:

— ot camoonslieHus: 1) P: AA x AA; 2) P: aa x aa;

— OT MEePEKPECTHOro onbuieHus: P: AA X aa.
["'omo3uroTHsie GOPMBI JAIOT €IUHCTBEHHBIA THII FaMET, U MMO3TOMY IIPU UX CIUSHUM OyaeT
MoJTy4eH eIMHCTBeHHBIN il noToMKoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.
OtBert. 1. KpacHOLIBETKOBbIE TOMO3UTOTHBIE PACTEHUS JAIOT TOJBKO (OPMBI C KpaCHBIMH
nBeTkamu. 2. Bce moToMku pacteHuii ¢ OenbIMH LBETKaMHU OyayT OeIOLBETKOBBIMH (OHU
BCEr/la TOMO3UTOTHBI). 3. Bce pacTeHHs OT CKpeluBaHus KPaCHOLBETKOBBIX TOMO3UTOTHBIX
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c  OeloUBETKOBBHIMH  OyAyT  KpPacHOIBETKOBBIMHM  (IIOMMHAHTHBIM  (eHOTHN), HO
TETEPO3UTOTHBIMU 110 TEHOTHUILY.

3ananme 27. 3agaua Ne 2. Ha peGenka ¢ | rpynmoit KpoBH B POJJOME NMPETEHIYIOT JBE
POIUTENbCKUE MAPBI:

— 1 mapa: mats c I, orent ¢ IV rpynmnoii kpoBu;

— 2 mapa: martsb co II, oren ¢ III rpymmoit kpoBwu.

Kaxoit mape npuHayie:xxut peoeHoK?

Pemenne. Pebenok c I rp. kpoBu no renoruny — I°I°. Takoe coueranue asneneil BO3MOKHO
TOJILKO B cCllydae, €CIM TramMeThl M OTla, U MaTrepu OyayT coxaepxkarb amienu I°.
CrnenoBarenbHO, 3Ta KOMOMHAIMS TE€HOB MOIJIa OCYIIECTBUTHCS TOJIBKO TPH 3a4aTUU
pebeHka B ciydae BTOpPOMl Maphl, KOrJa MaTh M OTEll T'€TePO3UTOTHI. 3alHIleM CXeMYy
CKpEILMBAHHUS:

P:TATI° @xIBI°J; GQ: 0,51 A +0,51° GA: 0,51 B + 0,51°; => F1: 0,25 I°I°.

OueBHUIHO, YTO MEpBasi CYNPYXKECKas napa MPeTeH10BaTh Ha 3TOro peOeHKa HE MOXKET, T. K. Y
Hee MOryT ObITh ety ToabKo co Il u Il rpynnamu kpoBu:

P:I°I° @ x A IBJ; F1: 50% IA I° u 50%IB 1° (y nereit I1 u Il rp. KpoBHU COOTB.).

OtBeTt. PeOeHOK MPUHAICKUT BTOPOIL Mape Cynpyros.

3aganue 28. 3amaua Ne 3. Ompenenute cpedHHil pa3mep JUCTOYKOB y Oejoro kiesepa,
MOJIYYEHHOTO OT CKpPEIIMBAaHUS TE€TOPO3UTOTHBIX PACTeHHM C yuctoukamu 10 m 7 mm
COOTBETCTBEHHO.

Pemenue. OnpesensieM T€HOTHUITBI U 3aMIMCHIBAEM CKPEIIMBAHKE:

P: V ba v x V by v; onpenensem ramers: GQ: 0,5V ba + 0,5v; GJ: 0,5V by + 0,5v;
noy4daem otoMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

OrtBer. [lonydeno 4 tumna (HEHOTHIIOB U T€HOTUIIOB B PaBHBIX COOTHOIICHUSX. M3 HUX mms
nepBoro OyJeT XapakTepHa CBEPXJOMUHAHTHOCTD (CpEeAHUI pa3Mep JIUCTOYKOB 18 MM).

3ananue 29. 3axaua Ne 4. [IpoananusupyiiTe xapakrep nepeaayn perieCCUBHOTO, YaCTUYHO
CLIETIJIEHHOTO € TI0JIOM, HACJIEJICTBEHHOT0 3a00JIeBaHMsl OT MaTepH K MOTOMKaM.

Pemenne. P:9X aX a IX AY A Gonpna F1: 9X AXad XaY AF2:9X AXa; $XaXa;J
X AY A ; 38X aY A GonbHa

Oteer. bosie3Hb nepenaercs OT MaTEPU Yepe3 AETEN U IPOSABIISIETCS TOJIBKO y BHYYEK.

3apanue 30. M3 snemenToB coobmiecTBa (T0JIeBKa, 3€PHO 371aKOB, (PUIIMH, XOPEK) COCTaBhTE
MUILIEBYIO LIEMb U Ha OCHOBAHUU NpaBUJIAa 3KOJOIMYECKONH MUPAMHJIBI OTIPEIEIUTE, CKOIBKO
HYKHO 3€pHa, 4TOOBI B JIECY BBIPOC OJIMH (DUIMH Maccoi 2,5 Kr.

Orser:
3epHO 371aKOB MEInib-moneBka Xopek Dunun
2500 kr 250 kr 25 kr 2,5 xr

B wutoroBoit pabote mpencTaBICHB 3a7aHUS, OTHOCSIIHECS K TpeM
YPOBHSIM CJIOKHOCTH: “HUBKHI~, “cpegHuil”, “BbICOKMI’. B 3aBUCUMOCTH OT
TUNA U TPYJHOCTHU 3aJaHUSl €r0 BBIINOJHEHUE OLEHUBAECTCS Pa3HbIM YHUCIOM
O0amioB. BpIMmogHeHHe KaXaA0ro 3ajaHus “‘HU3KOT0” YPOBHSA CIOXXKHOCTH
orleHuBaeTcss 1 Oamaom. 3a BBINOJHEHHUE 3aJaHUN  ‘“‘CpeHero” ypOBHS
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CIIOKHOCTH B  3aBUCUMOCTH OT TIOJIHOTBI M TPAaBWIBHOCTH OTBETA
MIPUCBAMBAETCS J10 2 OaIOB.

K 3aganuio “BBICOKOTO” YpOBHSI CIIOKHOCTH OTHOCHUTCSI PEILICHUE
CUTYallMOHHBIX 3a7ay. 3a BBINOJIHEHUE 3aJaHUld “‘BBICOKOrO0” YpOBHS B
3aBUCUMOCTH OT IMOJIHOTHI M TPaBWIBHOCTH OTBETAa MpHCBauBaeTcs 10 3-X
OaJsIoB.

3agaHus “‘HU3KOTO” M “‘CpeAHEr0” YPOBHEW CIOKHOCTH HPOBEPSIIOTCS
aBToMarndeckd. OTBETbl Ha 3aJaHUs ‘‘BBICOKOrO” YpPOBHS IPOBEPSIOTCS B
PYYHOM PEKUME.

Pacnpenenenne 3amaHuii 1O YpPOBHAM CJOKHOCTH TPEACTaBICHO B
cieayomie Tadauie:

YpoBeHb banaa IIpouenTHoe Tun Bonpocos
CJIOKHOCTH cojlep:KaHue
3aJlaHus 3aAaHuM
Huszkuit 1 50% - 3a71aHUs C BLIOOPOM OJTHOTO MPABHIIBHOTO
OTBETA
Cpenuuii 2 33% - MHO>KECTBEHHBII BBIOOD;

- BOIIPOCHI Ha YIIOPSI0YNBAHUE UIH
YCTaHOBJICHUE MPABUIIBHOU
[IOCJIEI0BATEILHOCTH

Bricoknii 3 17 % - 337144, [TPEAYCMATPUBAIOIINE Pa3BEPHYTHIN
OTBET

KpI/ITepI/II/I OLIEHHBAHUS UTOTOBOM MHUCHbMEHHOMN pa6OTBII

Ounenka IIpoueHT BbINOJTHEHUS
“OTNIUYHO” 85-100%
“xopormio” 70-84%

“yIIOBJIETBOPUTENILHO™ 50-69%
“HEyOBIIETBOPUTEIBHO™ MmeHee 49%
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