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1. IMacmopT OLEHOYHBIX CPEACTB MO AUCHUILINHE «bHosorHum»

OrneHouHble CpeacTBa 1O OWONOTHMH TIPEAHA3HAYCHBI [JI1 TPOBEICHUS
TEKYIIET0, pyOeKHOTO (TEMaTUYECKOT0) KOHTPOJISI M POMEKYTOUYHON aTTeCTallun
10 AUCIUILIINHE.

KoHTpoms ®  omeHka  pe3yabTaToB  OOY4YEHHS  OCYIIECTBIISETCS
npenojaBaresieM B IpPoIecCe MPOBEACHUS  NPAKTUYECKUX  3aHATHUM U
Ja00paTOPHBIX PadOT, TECTUPOBAHMS, a TAKXKE BBHITIOJTHEHHUS OOYYaIOIIUMUCS
WHIUBUYyAIbHBIX 3aJaHUi, TMPOEKTOB, HCCIeNOBaHUU. Pe3ynbTaThl 00ydeHUs
OTIPEJIEIISIIOT, YTO O0y4aromuecs MOJDKHBI 3HATh, MIOHUMATh U JEMOHCTPUPOBATH
10 3aBEPIICHUHN U3YUYEHUS TUCITUTUINHBI.

Jnst popMupoBaHusi, KOHTPOJIA U OLIEHKH PE3yJIbTATOB OCBOCHUS Yy4eOHOM
JVCHUIUIMHBI UCTIOJIb3YETCSl CUCTEMAa OILICHOYHBIX MEPOINPUSATUM, TPEICTABIISIONIAS
co00Ol KOMIUJIEKC YYEeOHBIX MEPOIPUSTUH, COTJACOBAaHHBIX C PE3yJbTaTaMU
oOyuenus u chopmynupoBaHHeix ¢ ydetom @OI'OC COO (mpeamerHbie
pe3ynbTathl 1o aucuuirae) u @I'OC CIIO.

CucteMa OLIEHOYHBIX MEPONPUATUM, CIPOEKTUPOBAHHAS MO AUCUUILINHE
«buonorusy, mpeacTaBlieHa B MacoOpTe OLIEHOYHBIX CpeacTB (Tabnuma 1).



Tabmuna 1

[TactiopT OIIEHOYHBIX CPEACTB MO AUCHUIUIMHE «buosorusy»

Pa3zgen 1

Kierka — cTpyKTypHO-GpYHKIMOHAIbHAS eUHULA 'KUBOI0

Pe3yabTaTnl 00yyeHus

XapakTepu30BaTh CTPYKTYPHO-(PYHKIIMOHATIBHYIO OPraHU3alUIO KJIETKA HA OCHOBE HAOIIOACHHUS

OuenovyHoe MmeponpusiTue
pPYOexHOro (TeMaTH4€eCKOro)

KontponbHas padora “MoieKkyspHbIil ypOBEHb OpraHU3alUH 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. TaGauuel ¢ oMUCaHUEM METOIOB

buonorus xak
HayKa

MOJICKYJISIDPHOM U KJICTOYHOM YPOBHC

METOJI0B MUKPOCKOITUPOBAHUS C X
JOCTOMHCTBAMHU U HEAOCTAaTKaMH

2. 3anonHeHue Tabnuibl «BKiajg y4eHbIX B
pa3BuUTHE OMOJIOTUM

MHKPOCKOIIUPOBAHUS C UX
JOCTOMHCTBAMH M HEIOCTaTKaMH
2. Tabnuna «Bxnag yuyeHbIX B
pa3BUTHE OMOJIOTUM

Tema 1.2 OOmas

XapakTepu30BaTh YPOBHU KUBOU

3aroHeHNE CpaBHHTeHBHOﬁ Ta6J'II/II_ILI

CpaBHI/ITeJIBHaSI Ta6m/1ua cXoacCTBa U

XapaKTEPUCTUKA | MaTEPUHU CXOJICTBA U Pa3JINYMil )KMBOTO U HE JKUBOT'O | PA3JIMYHUM )KUBOT'O U HE KUBOTO
KU3HU OnuceIBaTh METOIBI HCCIIEOBAHUS HA

MOJIEKYJIIPHOM U KJIETOYHOM ypOBHE
Tema 1.3 XapakTepru3oBaTh CTPOCHHUE U 1. ®poHTANBHBIN ONPOC 1. Ilepeuenr BOIpOCOB K
buonorudeckn | cBOHCTBa OCHOBHBIX OMOMOJIEKYJ [ToaroToBka ycTHBIX COOOIEHUI ¢ (bpoHTaTBHOMY OIIPOCY
BaXKHBIC [TpoBouTh HaOIIOIEHNE N3MEHEHUH Mpe3eHTalnen 2. OtueTsl O 1a00OpPaTOPHBIM paboTam
XUMHUYECKHE (GyHKIIMOHUPOBAaHUS OMOIMIOIMMEPOB 2. BeinosiHeHue U 3amuTa 1a00paTOpHbIX
COETMHEHUS pabot: «Omnpenenenue surtamuaa C B

MNpOAYKTaX MAUTAHUI,




«'unpodunbHO-rHAPODHOOHEIE CBOWCTBA
JIUITUIOBY

Tewma 1.4
CrpyKTypHO-
(hyHKIIMOHATbHA
s OpraHu3aIus
KJIETOK

Pa3nuuate cyliecTBeHHbIE IPU3HAKU
CTPOEHMSI KJIIETOK OPraHU3MOB Pa3HbIX
L@pCTB KUBOU IPUPOJIBI

[TpoBOIUTH HAOIOICHUE KIETOUYHBIX
CTPYKTYpP U UX U3MEHEHHUI C TOMOILBIO
MHUKPOCKOTIA

1. OueHnuBaemas IMCKycCus IO BOIIpOcam
JEKIUU

2. Pa3zpaboTka MEHTaIbHOM KapThI IO
KJIacCU()MKALIMU KJIETOK U UX CTPOCHUIO Ha
MPO- ¥ 9YKApUOTUYECKHUX U TI0 IaPCTBaM B
MUHHU TpyIIax

3. BeimonHenwue u 3amuTa 1a60paToOpHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus, )KUBOTHBIE,
rpulbl) U KJIETOYHbIE BKIIOYEHUS (Kpaxmal,
KapOTHUHOUBI, XJIOPOILIACTHI,
XPOMOILIACTBI)»,

«[IponuiiaeMoctb MeMOpaHbI (IJIA3MOJIN3,
JIETITa3MOJTH3 )

1. IlepedyeHp BOMPOCOB K OLIECHUBAEMOM
JUCKYCCUU

2. MeHTanpHas Kaprta 1no
KJIACCU(UKALIUU KIIETOK U UX
CTPOCHHIO Ha MPO- U 3YKAPHUOTUYECKUX
Y TI0 [apCTBaM B MUHU TpyMIax

3. Ot4etsl 10 J1abopaTOpHBIM paboTam

Tema 1.5 Paznuuars cymiecTBEHHbIE IPU3HAKH 1. ®poHTaANBHBIN ONPOC 1. Ilepeuens BOIIpOCOB K
CrpyKTypHO- CTPOEHUS KJIETOK OpraHu3MOB pa3HbIX | 2. PazpaboTka rioccapus (bpoHTaTBHOMY OIIPOCY
(YHKIIMOHAJIBH | HAPCTB KUBOM MPUPOIBI 3. Pemenue 3aa4 Ha onpezeneHue 2. I'moccapuii ¢ onpeeneHHbIM

ble (haKTOpBI OnpenensTs Nocie 0BaTeIbHOCTD MIOCJIEZI0BATEIbHOCTU HYKJIEOTHI0B [IEPEYHEM TEPMUHOB
HacneactBeHHoc | HykieotuaoB JJIHK u PHK 3. 3agauu Ha ompeeNieHre

™ IIOCJIE0BATEIBHOCTH HYKJIEOTHI0B
Tema 1.6 XapakTepru30BaTh IPOLIECCHI 1. ®poHTANBHBIN ONPOC 1. Ilepeuens BOIpoCoOB K
[Ipoueccel MaTPUYHOTO CHHTE3a 2. Tect «IIpomeccbl MATpUYHOTO CHHTE3a»  |(PPOHTATBHOMY OIPOCY
MaTpUYHOTO Ornpenenars nocaea0BaTesIbHOCTh 3. Pewienue 3a1a4 Ha onpeeneHue 2. Bonpocsl 1y1s Tecta

CHUHTE3a aMHMHOKHCIIOT B MOJIEKYJie Oelka MIOCJIE0BATEIBHOCTH AMUHOKHCIIOT B 3. 3ajauM Ha onpezeIeHue

WHTepnpeTrpoBath CTPYKTYpY U
(GYHKIIMOHATIBHOCTH O€JIKa B Cllyyae
W3MEHEHHS MOCIIEeI0BATEIIEHOCTH

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

MOCTIeIOBATEIPHOCTH AMHHOKHUCIIOT B
MoJIeKyIe Oenka
4. 3anaun Ha onpeiesieHne




Hykneorunos JJHK

MOJIEKYJIe OeiKa B Cily4yae U3MEHEHUSs
nocjaeaoBaTeabHOCTH HykiIeoTua0B JJHK

oCacaA0BaTCIbHOCTH aMUHOKHUCIIOT B
MOJICKYJIC OeJka B CJ1ydyac U3MCHCHUA
MMOCJICAOBATCIIBHOCTHU HYKJICOTUAOB
JHK

Tema 1.7
Hexnerounsie
(hOpPMBI KUZHH

Pasznuyats cyiecTBeHHbIE TPU3HAKU
CTPOEHHUSI KJIETOK OPraHU3MOB Pa3HbIX
LAPCTB KUBOM MPUPOIBI

1. dpoHTaNbHBIN Onpoc

2. [ToaroToBKa YCTHBIX COOOIICHHMIA C
npe3eHTanuei (Bupycusie u
OakTepuaibHble 3a0omeBanus. Ooue
MIPUHIIMITBI UCTIOJIb30BAHUS JIEKAPCTBEHHBIX
BemiecTB. OcoOOEHHOCTH IPUMEHEHUS
AHTUOMOTHKOB)

1. Ilepedenn BOIIPOCOB K
(GpOHTATBHOMY OTIPOCY

2. Ilpe3eHTanus U ycTHOE COOOIICHHE,
COTJIACHO MEPEYHIO TEM

Tema 1.8
OO0OMeH BelecTB
Y TIpeBpAIICHUC

OnuceIBaTh OCHOBHBIE
AHEPTEeTUYCCKHE H TIACTUYCCKHE
MIPOIIECCHI KIIETKH (0OOMEH BEIIECTB,

1. ®poHTaNBHBIN 01IpOC
2. 3anoJHeHUE CPAaBHUTEIBHOM TaOJINIIbI
XapaKTEPUCTHK TUIIOB OOMEHa BEUIeCTB

1. [lepeuenb BOpocoB Kk
(bpoHTaIBHOMY OIIPOCY

2. CpaBHUTEIbHAS TaONIMLIA
XapaKTepUCTHK TUIIOB OOMeHa

JHEpPrUU B XeMo-, POTOCHHTE3)

KJIETKE BEIIECTB

Tema 1.9 XapakTepru30BaTh )KU3HEHHBIN [IUKII 1. O6cyxaeHne o BOIpocam JIEKIUH 1. IlepedeHs BOIPOCOB ISt
KuzHeHHbIH KJIETKH 2. Pa3zpa0oTka JeHThl BpEMEHH >KU3HEHHOTO | 00CYKICHUS

IIUKJI KJICTKH.
Muro3s. Meiio3

HUKJIa

2. JleHTa BpEMEHH KU3HEHHOTO IUKJIa

Paszgen 2

Crpoenne n pyHKIMH OPraHU3MAa

PesyabTaTnl 00yyeHus

PA3MHOXKCHHUA OPraHU3MOB

HpOTHOSI/IpOBaTL BO3HUKHOBCHHC IMPU3HAKOB B XOA€ MHANUBUAYAJIIbHOTO PAa3BUTUSA U

OuenouHoe MeponipusiTie py0e:KHOro (TeMaTH4eCKOro)

KOHTPOJIA

KonTponbnas pabota “Ctpoenue u pyHKIHUN opranuzma’




OueHo4YHOE MepONIPUATHS TEKYILEro

Tema Pe3yabTaThl 00yueHuUs1 1o TeMaM OueHovHbIE CpeaCTBA
KOHTPOJIf
OnuceiBaTh CTpOEHUE U B3aUMOCBA3b | 1. O1ieHnBaeMas TUCKYCCHs 1. [lepeuenp BOnpocoB Kk
4acTeil MHOTOKJIETOYHOTO opranu3Ma | 2. Pa3paboTka MEHTaIbHOM KapThl TKAHEH, OIIEHUBAEMOM TUCKYCCUU
OpraHoB ¥ CUCTEM OpPraHOB OPraHU3MOB 2. MeHTanbHas KapTa TKaHel,
Tema 2.1 (pacTeHus, )KUBOTHBIE, YETIOBEK) C KPaTKOM OpraHoOB M CUCTEM OPraHOB
Crtpoenue XapaKTEPUCTUKON UX (PYHKITHIHA OpraHU3MOB (pacTeHUs, KUBOTHBIC,
opranu3Ma 3. [logroroBka u npeacTaBiIeHUE YCTHBIX YEJIOBEK) C KPaTKOM
co0011IeHUH ¢ npe3eHTanueil (MMMYHHTET, XapaKTEPUCTUKON UX (PYHKIMM
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 Pa3MHOXEHUS 2. 3anonHeHue TabJIUIbI C KPaTKOi (GpOHTATBEHOMY OTIPOCY
Pa3MHOKEHHUS XapaKTepUCTUKON U TipuMepamMu hopm 2. Tabnuna ¢ KpaTkou
OpraHU3MOB Pa3MHOKEHHUS OPTaHU3MOB XapaKTEPUCTUKON U TPUMEPAMHU
dbopM pa3sMHOKEHUSI OPTraHU3MOB
Tema 2.3 OnuceBaTh cTaAMM OHTOT€HE3A 1. Pa3zpaboTka JIeHThl BpEMEHU C 1. JIenta BpemeHu ¢
OnToreHes JKHBOTHBIX M YeJIOBEKa XapaKTEePUCTUKON ITANIOB OHTOTCHE3a XapaKTEPUCTUKOMN ITATOB
JKUBOTHBIX U OT/IEJIbHOM TPYIION )KMBOTHBIX U YEJIOBEKa OHTOTE€HE3a OTAEIbHOU IPYIIION
YyeJIoBeKa 0 MUKPOTPYIIIam ’KHBOTHBIX M Y€JIOBEKA I10
2. Tect/onpoc MHUKpPOTpyIam
2. Bompocsr quist recta/llepeueHn
BOITPOCOB K OIPOCY
Tema 2.4 OmmceIBaTh CTaINN OHTOTEHE3a CocraBieHune )KU3HEHHBIX IUKJIOB PACTEHUIA CxeMbl JKU3HEHHBIX ITUKIIOB
OnTroreHes pacTeHui pa3HbIX OTAEIIOB 10 OT/JeIaM (MOXOBHUIHBIC, XBOIIICBUIHBIC, pacTeHwii 1o otaenam (MOXOBHIHBIE,
pacTeHui MaroOpPOTHUKOBUIHBIC, TOJIOCEMEHHBIE, XBOIIECBUIHEIE,

HOI(pLITOCCMCHHLIC)

MMarnopoTHUKOBUAHBIC,




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 3aKOHOMEPHOCTHU 1. ®poHTaNBHBIN ONPOC 1. IlepedeHn BOIIPOCOB K
3aKOHOMEPHOCT | HACJIEJICTBEHHOCTH U U3MEHUYUBOCTU 2. Tect o BompocaM JEKIUH (GpOHTATBEHOMY OTIPOCY

K1 HaCJICaO0BaHUA

Onpenenars BEpOATHOCTh
BO3HHUKHOBEHMS HACJIEICTBEHHBIX
IIPU3HAKOB IIPH MOHO-, JIU-,
MOJIMTHOPUIHOM M aHATTU3UPYIOIIEM
CKpEIIMBaHUU

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

2. Bompocsl [uist TecTa

3. 3aaun Ha onpezeneHue
BEPOATHOCTH BO3HUKHOBEHHUSI
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
MOHO-, 1U-, TOJTUTUOPUIHOM U
AHATM3UPYIOIIEM CKPEIMBAHU,
COCTaBJIEHUE TeHOTHUITMYECKUX CXEM
CKpelUBaHUsA

Tema 2.7
B3aumoneiictsn
€ TCHOB

OnwuceIBaTh 3aKOHOMEPHOCTH
HaCJIeICTBEHHOCTH U U3MEHUHUBOCTH
OnpenensiTb BEpOSITHOCTh
BO3HUKHOBEHUS HACJIEICTBEHHBIX
MIPHU3HAKOB TIPU Pa3THIHBIX
B3aMMOJICHCTBHSIX T€HOB

1. Tect

2. Pa3pabotka rioccapus

3. Pemenue 3aau Ha onpeencHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX HpI/ISHaKOB HpI/I paSJ'H/I'-IHBIX
THITaX B3aUMOJCHCTBHUS T€HOB, COCTaBJICHUE
TCHOTUIINYCCKHUX CXEM CerH_[I/IBaHI/If{

1. Bonpocsr u1s Tecta

2. I'moccapuii ¢ onpeeneHHbIM
IIEpEYHEM TEPMHUHOB

3. 3amaum Ha onpeaeneHue
BEPOSITHOCTH BO3HUKHOBEHMS
HaCJIEICTBEHHBIX MPU3HAKOB MIPH
Pa3JINYHBIX THUIAX B3aUMOJICHCTBHS
T€HOB, COCTaBJICHUE
T€HOTUIIMYECKUX CXEM CKPEIINBaHUS




Tema 2.8

OnuceIBaTh 3aKOHOMEPHOCTH

1. Tect

1. Bonpocsl uist Tecta

CuerieHHOE HACJICJICTBEHHOCTH W U3MECHUYHUBOCTH 2. Pazpabotka rioccapus 2. I'moccapuii, ¢ onpeaeieHHbIM
HACJICOBAHUE Ornpenenars BEpOATHOCTh 3. Pemrenue 3a1au Ha onpeeneHue NepeyHeM TEPMUHOB
MIPU3HAKOB BO3HHKHOBEHHUS HACJEICTBEHHBIX BEPOSITHOCTH BO3HUKHOBECHUS 3. 3agauu Ha ompeneeHne
MIPU3HAKOB MIPH CLIETUIEHHOM HACJIEJICTBEHHBIX MTPU3HAKOB MPU BEPOSITHOCTH BO3HUKHOBEHHUS
HacJeI0BaHUH CLIEIIJIEHHOM HAacJIeJOBaHUU, COCTaBJIEHUE HACJICJICTBEHHBIX MTPU3HAKOB MPHU
TEHOTUITMYECKUX CXEM CKpeIIUuBaHUs CIICIIJICHHOM HACJICAOBAHUH,
COCTaBJICHUE TEHOTHIINYECKUX CXEM
CKpEIIUBaHUS
Tema 2.9 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonipocsr u1s Tecta

I'eneTuka nona

HACJIEJCTBEHHOCTH M U3MEHYHBOCTHU
OnpenensiTb BO3SMOXKHOE
BO3HHKHOBEHHUE HACIIEICTBEHHBIX
MIPU3HAKOB

2. Pa3pabotka rioccapus

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

2. I'moccapuii, ¢ onpeaeieHHbIM
MepeYHeM TEPMUHOB

3. 3aauu Ha onpeeaeHue
BEPOSITHOCTH BO3HUKHOBEHHS
HACJIEICTBEHHBIX ITPU3HAKOB,
CLEIUICHHBIX C MOJIOM, COCTaBJICHUE
T€HOTUIIMYECKUX CXEM CKpeIlIUBaHUs

Tema 2.10
I'eneTuka
geJIoBeKa

OnuceIBaTh 3aKOHOMCPHOCTHU
HACJIEICTBEHHOCTH U U3MEHUYUBOCTHU
Ornpenenstb BO3MOKHOE
BO3HHUKHOBEHHE HACIIECTBEHHBIX
MPU3HAKOB

1. Tect

2. Pa3pabotka rioccapus

3. Pemenue 3aa4 Ha onpezeneHue
BEPOSATHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX TPU3HAKOB, UCTOJIb3YsI
METO/Ibl TEHETUKU YEJIOBEKA, COCTABIECHUE
T€HOTUITMYECKHUX CXEM CKPEIIMBAHUS

4. TToaroToBKa YCTHBIX COOOIICHHIA C
MPE3EHTAlNEN O HACJIEeICTBEHHBIX
3a00JIeBaHUAX YEJIOBEKa

1. Bonpocsr u1s Tecta

2. I'moccapuii, ¢ OnpeaeIeHHbIM
IIEpEeYHEM TEPMHUHOB

3. 3amaum Ha onpeaeneHue
BEPOSITHOCTH BO3HUKHOBEHMS
HaCJIEICTBEHHBIX IPU3HAKOB,
HCIIONb3YSl METO/IbI TEHETHKHU
YeJI0BEKa, COCTaBIICHUE
T€HOTUIIMYECKUX CXEM CKPEIINBaHUS
4. Tlpe3eHTanus u ycTHOE
COOOLIEHNE, COTIACHO NTEPEYHIO TEM




Tema 2.11
3aKOHOMEPHOCT
Y U3MEHYUBOCTH

OnuceIBaTh 3aKOHOMEPHOCTH
HaCJIeICTBEHHOCTH ¥ U3MEHUUBOCTH
OnpenensTs TUII MyTaLUU IPU
nepeaye HacleCTBEHHBIX IPU3HAKOB

1. Tect

2. Pemienue 3a1a4 Ha ONpe/iCJICHUE TUTIA
MyTaIMU TIPH Mepeade HacIeICTBEHHbBIX
MIPU3HAKOB, COCTABIICHUE TEHOTHUITUYCCKUX
CXEM CKpeniuBaHus (1o Tpymmam)

1. Bonpocsl uist Tecta

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

Tema 2.12 OnuceiBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocs! 1151 Tecta
Cenexuus HACJIEICTBEHHOCTU U U3MEHYUBOCTHU 2. Pa3zpabotka rioccapus 2. I'moccapuii ¢ onpeieneHHbIM
OpraHu3MOB Ornpenensars BO3MOKHOE 3. Pewrenue 3aiau Ha onpeeneHue nepeyHeM TEPMUHOB
BO3HUKHOBEHHE HACIIEJCTBEHHBIX BO3MO>KHOTO BOSHUKHOBEHUS 3. 3aaun Ha onpezeneHue
MIPU3HAKOB HACJIEICTBEHHBIX MPU3HAKOB 110 CENEKIINUH, BO3MO>XHOT'O BO3HUKHOBEHUS
COCTaBJICHUE T€HOTUITUYECKUX CXEM HACJICJICTBEHHBIX MTPU3HAKOB 110
CKpEIIUBaHUS CEJIEKIINH, COCTABIICHUE
TEHOTHUITMYECKUX CXEM CKPEIIUBaHUS
Pa3znen 3 Teopus 3BOTIOLUH

PesyabraTt 00yuenuns

ApryMeHTHpOBaTh HEOOXOJAUMOCTh COXPAaHEHUSI MHOT000pa3usi OPraHU3MOB C LIEJIbI0 OEPEKHOTO
OTHONIEHUA K OKPYKAIOIIEH cpelie

OuenoyHoe MmeponpusTue
PYyOexHOro (TeMaTH4eCcKOro)

KOHTPOJIA

KonTtponbHas padota “TeopeTrueckue acCneKThl IBOJIIOLMH KU3HHU Ha 3emiie”

Tema

TeEMaM

PesynbTaTsl 00yyeHus 1mo

KOHTpPOJIs

OueHoyHOE MepONPUATHS TEKYILEro

OueHoyHbIe cpeacTBa
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Tema 3.1

XapakTepu30BaTh MPEINOCHUIKA

1. ®poHTaNBHBII OIIpOC

1. Ilepeuenp BOpocoB K

Uctopus U IBIDKYILIAE CHIIBI 2. Pa3paboTka JeHThI BpeMEHU (bpoHTaTBHOMY OIIPOCY

3BOJIFOLIMOHHOTO BO3HMKHOBEHUSI MHOTOOOpa3usi | pa3BUTHUS 3BOIIOIMOHHOTO YUECHUS 2. JleHTa BpeMEHH pa3BUTHS

yueHus BUJIOB ABOJIFOIIMOHHOTO YUYEHUS

Tema 3.2 XapakTepu3oBaTh NPeanocbulku | 1. @poHTaIbHBIA OIIPOC 1. Ilepedyens BONPOCOB K

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

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

Makpo3Boronus U JIBIOKYILAE CHIIBI 2. Pa3paboTka rioccapus TEpMUHOB OLIEHUBAEMOM TUCKYCCUH
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 MPEIMOCHUTKU
U IBHDKYIIIAE CHIIBI
BO3HUKHOBEHHSI MHOTOOOpa3us
BUJIOB

1. ®poHTaNBHBIN OIpoc

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

1. Ilepeuens BOIIpOCOB K
(bpoHTaTBLHOMY OIIPOCY

2. JleHTa BpeMEeHH WU
MEHTaJbHas KapTa Ha BHIOOD U3
nepeyHs

11




Pa3znen 4

IKojaorus

PesyabraT 00yuenus

ApryMeHTHpOBaTh HEOOXOIMMOCTh COXPAaHEHUSI MHOT000Pa3Hsi OPTraHU3MOB C IENIBbI0 OEPEKHOTO
OTHOLLICHMS K OKPY’KaloLIel cpeze

OuenovyHoe MmeponpusiTue
pPYOexHOro (TeMaTH4€eCKOro)

Kontponbnas padota “TeopeTrdeckue aceKThl 3KOJIOTHN

KOHTPOJIA
OneHo4yHOe MEpONPUATHA TEKYIIEro
Tema Pe3yabTaThl 00yyeHHs 110 TeMaM 1 ponp yu OueHoYHBbIE CpeICTBA
KOHTPOJIA
Tema 4.1 OnuceIBaTh CBA3b MEXKIY Tect o skonoruveckum gaxropam u cpenam | Bompocs! i Tecra
DKoJ0ru4ecKkue OpPraHU3MOM U CPENIOi ero YKU3HU OPraHU3MOB

(haKTOpHI U CpeIbI
KU3ZHU

oOuTanusg

Tema 4.2 OnuceIBaTh CBA3b MEXIY 1. CocraBneHue cxeMm KpyroBopota BemecTs, | 1. Cxembl KpyroBopoTa BEIIECTB,
[Homysanus, OpraHU3MOM U CpeJloil ero UCIIOJIb3YSl MaTepUallbl JIEKIIUU UCIIOJIB3YS MaTepHalIbl JIEKIIUU
cooO1iecTBa, oOuTaHus 2. Pemenue npakTUKO-OpUEHTUPOBAHHBIX 2. IIpakTHKO-OpHEHTHPOBAHHBIE
HKOCHCTEMBI VYcraHaBIMBaTh CBA3b CTPYKTYPBI M | PACUETHBIX 3aJaHUH M0 NIEPEHOCY BEIECTBA U | paCYETHBIE 3a/1aHMS 110 IIEPEHOCY
CBOMCTB 9KOCHUCTEM HHEPrUH B 3KOCUCTEMAX C COCTABIEHUE BEIIECTBA U YHEPTUU B DKOCHCTEMAX
TpOPUIECKUX TIeNeH U TUpaMuI OMOMACChl U | C COCTABJICHHE TPOPUUECKUX TeTnei
SHEPrUu U mUpamMu]i OMOMacchl M SHEPTHH
Tema 4.3 OnunceIBaTh CBSI3b 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 3a7a4d Ha onpeaeneHue miuomwaau | 3. IlpakTuko-opueHTHpPOBaHHBIE
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cucrema

CTpYKTYypamMu Ouochepsl

HACaXJACHUH MU CHUKECHUS KOHLICHTPALIUH
YIJIEKHUCIIOro Ta3a B aTMOc(epe CBOEro
pEruoHa NpoKUBaHUS

pacyeTHbIC 3a/1a4d Ha ONpeJIeICHUE
IUTONIA/IA HACAKICHUH N5
CHUYKEHUS KOHIICHTpALUU
YIJIEKUCIIOro ra3a B atMocdepe
CBOEr0 PEruoHa MPOKUBaAHUS

Tema 4.4 Brnustaue
AHTPOITOTCHHBIX
¢dakTopoB Ha

o6uochepy

OnwuceiBaTh rno0aibHbIe U
PETHOHAIBHBIC YKOJIOTHYECKUE
po0JIEMBI U ITYTH UX
MUHHUMH3ALUU

[IpemaraTe criocoObI 1EUCTBUS TIO
0€30I1acCHOMY TIOBEJICHHIO U
CHIDKEHHIO BIIUSTHHSI YeJIOBEKa Ha
NPUPOHYIO CPENY

Br10upate MepsI AJ1st COXpaHEeHUs
O6uopazHooOpaszus

1. Tect

2. Penienne npakTHKO-OPUEHTUPOBAHHBIX
pPacUETHBIX 3aJJaHU TT0 COXPAHEHHUIO
MIPUPOJHBIX PECYPCOB CBOETO PErMoHa
HpO)KI/IBaHI/IH

1. Bonmpocsl u1st Tecta

2. IIpakTUKO-OpUEHTHUPOBAHHBIE
pacyeTHbI€ 3a/laHus 10 COXPAHEHUIO
IPUPOIHBIX PECYPCOB CBOETO
peruoHa npoKUBaHUS

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

NHTepripeTupoBath pe3yabTaThbl
IPOBEJEHHOI0 OMOIKOJIOTHYECKOTO
HKCIEPUMEHTA C HCIIOIb30BAHUEM
KOJIMYECTBEHHBIX METOOB

1. OnieHnBaeMas TUCKYyCCHsI

2. BINoJIHEHUS TPAKTUYECKUX 3aJaHUM:
“OrnpezenieHne CyTOYHOTO paliioHa
MMUTaHUuS ",

“Co3nanne HHAUBUAYATLHON MaMSITKH 110
OpraHu3aluy palMoHaIbLHON (GU3NUECKOM
AKTUBHOCTH

3. BeinonHeHue 1abopaTtopHoit paboThl Ha
BBIOOD:

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

1. [Iepeuenb BOmpocoB Kk
OLICHUBAEMOH TUCKYCCUU

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

buoJsorusa B ;KU3HA

PesyabTaT 00yuenus

AHaJII/I3I/IpOBaTb 9TUYCCKUC ACIICKTBI COBPECMCHHBIX I/ICCJICI[OBaHI/Iﬁ B 001aCTH OMOTEXHOJIOTUU U
TeHETHYSCKHUX TEXHOJIOT U

OueHo4yHoe MeponpusiTHE
PYyOexHOro (TeMaTH4eCKOro)
KOHTPOJIA

[IpencraBnenue pe3yabTaToOB PELICHUS KEWCOB (BBICTYIUICHUE C IPE3CHTALIUECH )
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Tema

Pe3ysabTarsl 00y4yeHusi o TeMmamM

OueHoyHOE MepONIPUATHS TeKYIEro
KOHTPOJIS

OueHo4YHbIE CpeCTBA

Tema 5.1
buorexnonoruu B
SKA3HU KaKI0r'0

AHaJIM3UPOBATH ITUYECKHUE ACTIEKThI
COBPEMEHHBIX UCCIICJIOBAHHI B 00JIACTH
OHMOTEXHOJIOTHH U F€HETHYECKUX
TEXHOJOTHI

BrimonHenue keiica Ha aHaIM3 I/IH(bOpMaI_[I/II/I 0
HAayYYHBIX NOCTHIKCHUAX B obractu
ITCHCTHNYCCKUX TCXHOHOFHﬁ, KJIE€TOYHOM
HHXXCHCPUH, ITMIICBBIX OMOTEXHOJIOTHI

3amanue keiica

Tema 5.2.1
BuorexHonoruu B
MEIUIMHE U

AHaJII/I?;I/IpOBaTI) OTUYCCKUC aCIICKThI
COBPCMCHHBIX I/ICCJ'ICI[OBaHI/Iﬁ B 00JIacTH
OMOTEXHOJIOTHM 1 TEHETHYSCKUX

BrimonHenue kelica Ha aHaM3 HHPOPMAIIH O
pa3BUTUU OMOTEXHOJIOTHA B MEUIIMHE U
bapmarn

3aganue keiica

dapmanuu TEXHOJIOTHI
Tema 5.2.2 AHaJIM3UPOBATH ITUYECKUE ACTIEKThI Brinonnenue keiica Ha aHanu3 uHGopMalu o | 3ajaHue Keica
buoTtexHoMOruM 1 | COBpEMEHHBIX HCCIICIOBAHUN B 00JIACTU  |pa3BUTHUU OMOTEXHOJIOTHH C UCTIOJIb30BaHUEM
KUBOTHBIE OMOTEXHOJIOTHH U TeHETUYECKUX YKUBOTHBIX, TPUMEHEHUE TPOTYKTOB
TEXHOJIOTHI OMOTEXHOJIOTHH B )KH3HU YeJIOBEKa
Tema 5.2.3 AHanM3MpOBATh STUYECKUE ACTIEKTHI Brmonnenue keiica Ha aHanu3 uHGopmanmu o | 3ajaHue Kekca
buorexHonoruu u | COBpEMEHHBIX HCCIIEIOBAHUN B 00J1aCTH Pa3BUTHU OMOTEXHOJIOTHI C UCTIOIB30BAHHEM
pacTeHus OMOTEXHOJOTHH U TeHETUYECKUX pacTeHui
TEXHOJIOTHI
Tema 5.2.4 AHaJIM3UPOBATH ITUYECKHUE ACTIEKThI Brimonaenue kelica Ha aHanu3 nHGopmaruu o | 3agaHue Kerca
buoTtexHonoruu B | COBpeMEHHBIX HCCIEIOBaHUN B 00JIaCTH Pa3BUTHUHU TIPOMBIIUICHHON OMOTEXHOIOTUI
MPOMBIIIIICHHOCT | OMOTEXHOJIOTUH U TEHETHIECKUX
51 TEXHOJIOTUI
Tema 5.2.5 AHaJIM3UPOBATH ITUYECKHUE ACTIEKTHI Brimonaenue kelica Ha aHanu3 nHopmaruu o6 | 3agaHue Kerica
CouuanpHo- COBPEMEHHBIX UCCIIEJIOBAHHI B 00JIaCTH ATHUYECKHX ACTEeKTaX Pa3BUTHUS OMOTEXHOJIOTUN
ATUYECKUE OMOTEXHOJIOTHU U TEHETHUECKUX
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ACIIEKTHI
OMOTEXHOJIOTHIA

TEXHOJIOTUH

Pa3znen 6

Buoskoaornyeckue uccjaeI0BaHus

Pe3yabTaT 00y4yeHus

Br1gBaaTh MPHUYHUHHO-CJIICACTBCHHBIC CBA3U MCIKAY OHOJIOTHYECKUMH 06’I)GKTaMI/I, nponeccamu 1 sABJICHUAMHA
nyTem I/ICCJ'IGI[OBaHI/Iﬁ Ha JKHBBIX 00BEKTaX

OuenoyHoe MeponpusTie
pPyOexHOro (TeMaTH4ecKoro)

[IpencraBnenue pe3yabTaToOB BHIIOJHEHUS YI€OHO-UCCIEA0BATEIbCKUX MPOEKTOB (BBICTYIICHUE C

nope3eHTanuen
KOHTPOJIA p uwcit)
OneHoyHoOEe MEePOIPUATHS TEKYLIEro
Tema Pe3yabTaThl 00y4eHHs IO TeMaM 1 ponp ym OueHo4YHbIE CpecTBA
KOHTPOJIf

Tema 6.1 OnuceIBaTh METOIBI Brmonnenue nabopatopHbsix padboT Ha BeIOOp | OTUeT O BHIMOIHEHUH Y4eOHO-
OCHOBHEBIE OMOIKOJIOTHYECKUX UCCIIECIOBAHUM B MUHHUTPYIIAX: HCCJIEI0BATEIBCKOTO MPOEKTa
METOIBI [TnanupoBaTh OMOIKOTOTUYECKUIT 1. Biiustnue Temneparypsl Ha pocta u
OMOIKOJIOTUUECKH | SKCTIEPUMEHT (hU3MOJIOTHYECKYI0 aKTUBHOCTD JPOMKKEBBIX

X HCCIIeIOBaHUH

KJIETOK
2. BnusiHue yriieBofioB Ha pocTa U
(U3MOIOTUYECKYI0 aKTUBHOCTD JAPOAOKEBBIX
KJIETOK

3. CoueTaHHOE BIUSHUE TEMIIEPATYPHI U
YTJIEBOJIOB Ha POCTA M (PU3NOJIOTUIECKYIO
aKTUBHOCTH JIPOAOKEBBIX KIETOK

Tema 6.2
buoskonornuecku
1 DKCIIEpUMEHT

ITpoBOIUTH OMOIKOIOTHUECKUI BrinonHenue yaeOHO-HMCCIe10BaTeIbCKOTO OTueT 0 BBHINIOJTHEHUH y4eOHO-
SKCIIEPUMEHT MIPOEKTa Ha BHIOOP: UCCIIEI0BATEIbCKOTO IPOEKTA
[TnanupoBaTh GMOIKOTOTHUECKUI 1. Onenka kayecTBa aTMOC(EpPHOTr0 BO3/AyXa
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AKCIIEPUMEHT

WNuTepnpeTnpoBaTh pe3yinbTaThbl
IPOBEIEHHOT0 OMOAKOIOTMYECKOTO
9KCIIEPUMEHTA C UCTIOJIb30BaHUEM
KOJIMYECTBEHHBIX METOOB

2. OneHKa KauecTBa II0YB METOJIOM
dbuToTecTUpOBaHUS

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

4. Bnusnue [TAB Ha pocT u pa3BuUTHE CEMSH
BBICIIMX PAaCTCHUH

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

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 WIN NPOBEPKY 3HAHUIA:
- TecT
- OllEHHMBaeMasi JUCKYCCHS
- (ppoHTaNBHBINA OIIPOC
- 00Cy’KJeHue 1o BOIpocaMm JIEKIIUH (BCTpeUyaeTcs y Hac TOJIbKo 1 pa3)
- YCTHBIE COOOIIIEHHUS C MTPE3CHTalUEH

3agaHus, HaNpaBJieHHbIe HA (opMHUPOBaHHE MPAKTHYECKUX YMEHHU
U HABBIKOB
naboparopHas paboTa
pelieHue 3aaa4q
MPAKTUKO-OPHUEHTHPOBAHHBIE PACUETHBIC 3a/1aHUS
Kelic Ha aHanu3 HHpopMaluu
y4eOHO-UCCIIE0BATENCKUNA TPOEKT

2.1. OuneHouyHble CpeACTBA TEKYHIEr0 KOHTPOJISI MO JMCIHUIIAHE
«buoaorus»

Tekylmuii KOHTPOJb PE3yJbTaTOB OOYUYEHHS MOXKHO OCYIIECTBIISITh
pPa3IMYHBIMA METOJAaMU M C MOMOIIBIK) PA3JIWYHBIX OLICHOYHBIX cpenactB. [lo
aucuuIuiiHe  «buosiorus» B KauyecTBE  CPEACTB  TEKYWIETO  KOHTPOJIS
MPUMEHSIOTCS  3a7aHusi B TECTOBOW (opme; TaOmMIbl; BHU3yaTW3aIus
TEOPETUYECKOT0 MaTepuasiia B ¢opmare JCHThl BPEMEHU U MEHTAJIbHBIX KapT;
pELIeHUE KEMCOB U APYrue OLECHOUYHbIE MaTepuainbl. Huxe npusBeaeM nmpumepsl
HEKOTOPBIX U3 HUX.

2.1.1. 3aganus, HAaNpaBJIeHHbIE HA CUCTEMATU3ALUIO U
00001IeHHME TeopeTHYeCKOH HH(poOpMaLIUK

1. 3anogHeHnue TA0JUILI

Ha3Banue TemMbl buonorus kak Hayka

Pe3yabTaT 00yuyeHus mo teMe | OnucbiBaTh METOABI UCCIEAOBAHUS HA MOJIEKYJIIPHOM U
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KJICTOYHOM YPOBHE

O0ue KoOMIeTeH M OK 02

@opmyTHPOBKA 3aJaHHUSA: 3aMI0IHUTE Ta0IUy “Bkiaa ydyeHbIX B pa3BUTHE
ouonorun”, ykazaB yueHOTO, BPEMEHHOM MepHroJ] padOThl HaJl OTKPHITUEM U
JAWTE KPATKYIO XapaKTEPUCTUKY OTKPBITHSA, UCIIOIb3Ysl MaTEPUaI JICKIUH,
yueOHUKa, HHbIE UICTOYHUKN HH(POPMAIIHH.

Tabnuia — Bkiiasl yueHbIX B pa3BUTHE OMOJIOTUA

Yuenslii Bpemennon Kpatkas xapakrepuctuka paboThl y4€HOTO
[IEepUoJ

Kputepun ouieHMBaHus 3a/1aHHUS:

“S5” - Ta0MIIa BBIIIOJIHEHA B IIOJITHOM 00BEME

“4” - B X0J1€ 3aMoTHEHUS TaOJIUIIBI MaTepuall OTPAXKEH HE MOTHOCTHIO, HMEIOTCSA
HE3HAYUTEIbHBIE HETOYHOCTH, HEI0YETHI

“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 OHTOT€HE3a OTAEIBHON IPYIIIbI )KUBOTHBIX MJIM YEJIOBEKA C KPATKOM
xapakTepucTukoil. HazBanus craauii JOMKHBI OBITH PACIIOIOKEHBI B
XPOHOJIOTMYECKOM IMOPSAKE, OCHAILIEHBI KPATKUM OIMCAHUEM OCHOBHBIX
W3MEHEHUH, IPUJIOKEHBI PUCYHKH. 3aJaHU€E BBIMOJIHAETCS B MajbIX rpynnax (3-
4 geyoBeKa)
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3. Pa3zpaboTka 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 3aJaHUS: COCTaBbTE MEHTAJIbHBIE KapThl IO
Kjaccu(uKanuyu TKaHeW, OpraHOB M CHUCTEM opraHoB. B kapte oTpazute
0COOCHHOCTH CTPOCHHMS, QYHKITUN 00BEKTOB. BBl MOXKeTe 00BeIUHATE 0O BEKTHI
0 BBITOTHAEMOM (PYHKIIUU UIJIH 110 CUCTEME OPTaHOB.

[Ipu BBITIOTHEHUH CTYJEHTHI PACTIPEICIISIOTCS Ha Majible TPpyIIbI (TIo 2-3
YyesjoBeKa).  3ajaHue  sABJSIETCS  MPO¢eCCHOHATBHO-OPUEHTUPOBAHHBIM.
CryaenTsl, o0y4aromuecs: npodeccun/cnenuaibHOCTH CBA3aHHON ¢ 00BEKTOM
m3yuenus “‘PactenHus” pa3pabaThIBalOT MEHTAJIbHYIO KapTy IO CTPOECHUIO
OpraHu3Ma pacTeHuil (TpyIIbl MOXHO pa3JeIuTh MO OTAEJaM PACTCHHIA:
MOXOBHJIHBIE,  IUIAyHOBUIHBIC,  XBOIICBHUJIHBIC,  MANlOPOTHUKOBUIHBIC,
rOJIOCEMEHHBIE, MOKPBITOCEMEHHBIE). CTyneHTsl, oOyyaroruecs
npodeccun/cnenuanbHOCTA CBSI3aHHOM ¢ 00bekTOM u3yuyeHus ‘“JKuBoTHbIe”
pa3pabaThiBalOT MEHTAJbHYI0 KapTy IO CTPOEHUI0 OpTraHM3Ma KUBOTHBIX
(rpynmbl  MOXKHO —Pa3feUTh [0 THIAM H KjlaccaMm >KUBOTHBIX. [HIIBL:
KUIIIEYHOTIOJIOCTHBIE, TUIOCKUE YEPBH, KPYIJIbIE YEpPBH, KOJbYaThie YEPBH,
MOJITIOCKH, WieHncToHorre. Kiacchl: XpsiieBbie pblObl, JIomacTenepbie phiOkI,
am(puOuu, TpecMBbIKAIOIMUECs, MNTUIb, MiekonuTatomue). CTyneHThl,
oOyuyaroruecs: TpoQeccuu/CrerualibHOCTH CBSI3aHHOW ¢ OOBEKTOM H3YUYCHHS
“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 MEHTAIBHON KAPTHI:

CepaeYHO-COCYAMCTAR CUCTEMA

nuweson
HeayaAOUHO-KMLWEYHBIA TRPAKT

KMLIEYHWK ABEHaLUATUNEPCTHAA KMIWKa
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https://www.mindmeister.com/
https://app.mindmup.com/

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 [Ipocron «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 COJEPIKAHUS

Kapra cogepxut Tak
MHOT0 IpyOBbIX
rpaMMaTHYECKUX
OIIOOK U OIIEUaTOK,
4TO €€ COIepKaHNE
TPYIHO
BOCIIPUHHUMAETCS

4. Pa3zpaboTka rioccapus

Ha3sBanne TeMbI

OcHOBHbBIC TOHATUS TCHETUKU

Pe3yabTar 00yyeHus mo reme

OnuceBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTHU U

N3MCHYNBOCTH

Oo0ue KoMneTeHuu

OK 02

DopmMy/IMPOBKA 3aJaHUsA: COCTABbTE INIOCCAPUH C ONPEAEICHUAMU 10 TeMe ~OCHOBHBIE
MOHATHUS T€HETHUKA , UCIIOIB3YsI MaTepUaIIbl JEKIUH, y4eOHUKHU, CIIOBAPH.

IIpuMepHBbIi NepeyeHb TEPMUHOB:
AJbT CPHAaTUBHBIC ITPU3HAKN

AJenpHbIE TEHDI
HeamnenrHbIE TeHbI

JIOMUHAHTHBIN [IPU3HAK

PenieccuBHBIN Tpu3HaK

I'OMO3HUTOTHBIN OpraHu3M
I'eTepo3uroTHeIi OpraHusm

I'enoTun
denorun

JurnbpuHoe CKpenrBaHme
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Ywucras mTuHUAS
['ubpun
HacneacrBeHHOCTH
HN3MeHYMBOCTH

22



2.1.2. 3apanns, HanpasJieHHble HA (GOpPMHpPOBaHME WJIH INPOBEPKY

3HAHUH
1. POpoHTAIBHBIH 0NIPOC
Ha3Banue Tembl Hcropust 3BOIIOLIMOHHOIO YYEHUS

XapaKTepI/ISOBaTB MMPpEANOCBUIKA U IBUXKYIIHUE CHUIIbL

PesyabTaT 00yueHus mo teme
BO3HUKHOBEHUSI MHOTOOOpa3us BUIOB

OO01ue KoMneTeHIHH OK 02, OK 04

IIpumepHBbIii IepevYeHb BONPOCOB K (PPOHTAIBLHOMY ONIPOCY
KaxoBbl cuiibHbIE 1 c1a0ble CTOPOHBI CUCTEMBbI oprannyeckoro mupa K. Jlunnes?
ChopmynupyiiTe OCHOBHBIE TTOJIOXKEHUS IBOMIOIIMOHHOM Teopuu XK. b. Jlamapka.
[lepeunciure npeanOCHIIKY BOSHUKHOBEHUS TapBUHU3MA
Hepe‘-II/ICJII/ITe OCHOBHBIC TTOJIOKESHUSI CHHTETUUYECKOM TCOPHH SBOJIOLUA

el A

Kpurepun onieHuBanus:

«5» - OTBET NOJIHBIN, PA3BEPHYTHIN

«4» - OTBET JOCTATOYHO IOJIHBIHI, HO €CTb HETOUHOCTH
«3» - OTBET KpaTKU WK ¢ TPyObIMH OIIMOKaMHU

«2» - OTBET HEBEPHBIN WIN OTCYTCTBYET

2. [ToaroroBka yCTHBIX COOOLEHUI ¢ Mpe3eHTanuel

Ha3zBanune TeMbI I'eneTnka uesoBeka

OnuceBaTh 3aKOHOMCPHOCTH HACJICACTBECHHOCTH U
HU3MCHYHUBOCTHU
OHpCILCJ’IHTB BO3MO>XHOC€ BO3HUMKHOBCHHUEC
HACJICACTBCHHBIX IMPU3HAKOB

PesynbTaT 00yueHus mo teme

O01mue KOMIeTeHIHU OK 01, OK 02

@opMyIMPOBKA 3aJaHUs: TIOATOTOBHTE YCTHOE COOOIICHHE U MPE3SHTAIINIO 00 OHOM
HaCJIeICTBEHHOM 3a00JieBaHNUU U3 TiepeuHs. PaboTa BeImonHsAeTCs B mapax. B cTpykType
COOOMICHUS U TPE3EHTAIINN HEOOXOIMMO OTPA3UTh:
1. Ha3Banwue 3a6oneBaHus
2. Tunwusanma 3aboseBaHusg
a. A)reHoMHOE / TeHHOE / TIOJUTeHHOE / XpPOMOCOMHOE
b. B) ayrocoMHO-IOMHHAHTHOE / ayTOCOMHO-PEIECCUBHOE / CIICTUIEHHOE C
MI0JIOM
CymHocTh MyTanuu (Ha KJIETOYHOM YPOBHE)
Knunndeckue nposiBieHus 3a001eBaHus
YacroTa BCcTpeuaeMoCcTH
Jlnarnoctuka

ISR ol
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ocoukrwhE

Hcrounuku nHpopmManuu.

IIpumepHbIii IepeYeHb HACIEACTBEHHBIX 3200/1eBAaHNI YeJI0BeKa
7. Cunapom DxaBapica,

Cunapom DHrenbmMaHa
MykoBuCHHA03

Cungpom ITupcona
Cungpowm JlayHa,
Cunnpom KnaitHdensrepa,
Cungpowm llepemeBckoro-
Tepnepa,

Yek-auCT 1J19 OLIEHKH Nnmpe3cHTanumu

OI_[eHI/ITC IMMPE3CHTAIMIO 110 CICAYIOIIUM KPUTCPUAM:

8. CHUHIPOM «KOIIAYbero KpUKa
9. CeprnoBUIHOKIIETOYHAS AaHEMHUS

10. HeitpopubpomaTo3
11. JlanbTOHU3M

12. T'emodunus

13. ®enunkeToHypHs

DneMEeHTHI CoJIepKaHus

Hanuuue

OtcytcTBHE

1. TutynbHBIN Cal

11 Hazpanue 3a0oneBanus

1.2 | CBenenus 06 aBTopax

2. JlaHna mosyiHast TUIIM3AIMs 3a00JICBaHUS

3. [Toka3zana CyIIHOCTh MyTallUu

4. Onucanbl KITMHUYECKUE MTPOSBICHUS
3a0051eBaHUS

5. Yka3zaHa yacToTa BCTPE4aeMOCTh

6. OmnucaHa 1MarHocTuKa

7. Yka3zaHbl HCTOYHUKU UHPOPMALIUU

8. Cobuto/ieHne eIMHOT0 CTUJIS IPE3eHTaluU

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 OTCYTCTBHUE PAOOTHI - «2»

JlonoJHUTe/ILHBbIE CBeIeHUs 1JIS1 TPenoaaBaTeJis.
B nensx n30exaHue MoBTOPEHUS TEM MPE3EHTAIIHM, TPETogaBaTeio PEKOMEH IyeTCs

pacupenenuTb KOHKPETHBIE TEMbI CPEIU TPYII yYalUXCsl.




3. OuenunBaeMasi TUCKYCCHS

Ha3Banue TeMbI BI/IOC(bepa - Ti1o0aNibHAas SKOJIOTHYECKAast CHCTEMa

OnuceIBaTh CBA3b MEXKY OPraHU3MOM U CPENIOH €ro
Pe3yabTaTr 00yyeHus mo reme oOuTaHus
YcTanaBiIMBaTh CBS3b MEXIY CTPYKTypamMu Ouochepsl

O01mme KoMIeTeHINH OK 01, OK 02, OK 07

IIpumepHBbIi epeyeHb BONPOCOB K OIEHUBAEMOM INCKYCCHU

1. T'moGampHOE moTeruIeHNe: MU(Q WM peabHOCTh? UTO BaM M3BECTHO O JAHHOM
sBrieHnn? Kakue pakThl CyIlIeCTBOBaHUS WM OTCYTCTBHSI INIO0ATBHOTO IMOTEILICHUS
BaM U3BECTHBI?

2. OObscHUTE, Kakue GaKTOPbl OTPAaHUYUBAIOT PACIIPOCTPAHEHHUE XKU3HHU B aTMOCcdepe,
matochepe, ruapocdepe.

3. Kak MOXHO 0XapaKTeph30BaTh UCTOPUICCKHE U3MEHECHHUS POJIM YEIOBEKa B
ounocgepe?

4. B 4€M cOCTOMT IIEHHOCTh OXpaHbl 0MOpa3Hoo0pa3us? YUTo NPUBOJUT K COKPALICHHIO
Ouosornyeckoro paznoodpaszus? [louemy /is yeaoBedecTBa BaXKHO HE IOMYCTHTD
obenHeHust Onopasznoobpazusi?

Kpurepun oniennBanus:

«5» — AKTUBHOE yd4acThe B JUCKyCCHM. BBICKa3bIBaHHME COOTBETCTBYET 3aJaHHOU TeMe,
XapaKTepu3yeTcsi BBICOKOW HH(MOPMATUBHOCTHIO M  OPUTHHAIBHOCTBIO, APTyMEHTHI
MOJIKPEIJIEHbl YOeAUTEIbHBIMU TPUMEpPaMHU.

«4» - JlocTaTOYHO aKTMBHOE Yy4YacTHE B JAHUCKyccuHu. Jlomyckaercs HE3HAuUTENIbHOE
OTKJIOHEHHE OT TEMbl JAMCKycCMU. BbICKa3blBaHME HOCUT OTYacTH TPUBUAIbHBIN,
IIOBEPXHOCTHBIN XapakTep. He Bce apryMeHThI NOJKPEIUIEHBI IPUMEPAMHU.

«3» — IlaccuBHOe yuacTue B JUCKycCHM. BbICKa3blBaHHE XapaKTepU3yeTCsl HHU3KOM
MH(POPMATUBHOCTBIO, CTEPEOTUIIHOCTbIO, HE OTpPaXaeT IOJHOI0 IOHMMAHHUS TEMBI
TUCKYyCCUU. APTyMEHTBI CPOPMYIUPOBaHbl aOCTPakTHO. [IpuMepsl OTCYTCTBYIOT.

«2» - [laccuBHOE ydacTHe B JUCKYyCCHH. BbICKa3bIBaHHME HE COOTBETCTBYET 3aJaHHON TEME,
OTCYTCTBYIOT apT'yMEHTHI B MOJIb3Y KaKOH-TMO0 TOUKU 3pEHUsI.

JlonoJiHUTE/IbHBIE CBEIEHUS /IS NIpenoaBaTeis.

Juckyccuto MoaepupyeT mpenojiaparesib. B Hauane 1McKyccuu OH 3a/1aeT CaylaTeasaM
HECKOJIBKO KJIFOYEBBIX OCTPBIX BOIPOCOB, MOOYXK/ast UX BCTYNHUTH B oOcyxaenue. [Janee
MOCTETIEHHO B X0JIe AUCKYCCHUHU OOCYKIAIOTCS BCE MOCTABICHHBIE BOTIPOCHI, Y4aCTHUKH
BBICKA3bIBAIOT CBOE€ MHEHHE.

4. O0cy:xaeHue 1o BONpocam JeKIHU

Ha3zBanue TeMbl KuzHeHHbI MK KIIeTKU. Muto3. Meios
PesyabTaT 00yueHus mo teme XapakTepu30BaTh )KU3HEHHBIN [IUKJI KJIETKH
O01uMe KOMIEeTEeHI U OK 02, 0K 04
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IIpumepHbIii IepeYeHb BONPOCOB J1JIs1 00CYAK/IeHUSA
Kakue n3menenus B KJI€TKe MpeAIIeCTBYIOT JEICHUI0?
2. Oxapaxrtepusyite (a3pl MUTO3a U KpaTKO pPACCKaXKUTE, KaK MPOMCXOAUT ITOT
IpoLecc.

=

3. B uem 3axirodaercs OMOIOrMYECcKOe 3HAUYEHUE MUTO3a?
4. Yem Mel03 OTIMYAETCS OT MUTO3a?
5. B uem 3axirodaercs OMOIOrnYecKoe 3HaUYeHUE Meio3a?
5. Tect
HasBanune TeMbI B3aumonelictBrue reHoB
OnuchIBaTh 3aKOHOMEPHOCTH HACJICACTBEHHOCTH U
U3MEHYUBOCTHU
Pe3yabTaT 00yuenusi no teme Onpenenarbs BEpOSATHOCTh BOSHUKHOBEHUS
HACJICJACTBEHHBIX MPU3HAKOB MIPH PA3IMYHBIX
B3aUMOJICUCTBUSAX TEHOB
O0mue KoMneTeHINHA OK 01, OK 02

IIpuMep TecTOBOIO 3a1aHUA
1. K B3auMmonelcTBUSAM ajjieNbHBIX T€HOB HE OTHOCHT:
1) snucra3, nonumepuio, MoAU(ULMpYIOIIee 1eHCTBIE TEHOB
2) Koomepaluio, MHOKECTBEHHBIN ajljIeIn3M
3) cBepXIOMUHUPOBAHHUE, KOMIIJIEMEHTApPHOCTh
4) KOJOMUHHUPOBAHKE, IPOMEKYTOUHOE JOMUHUPOBAHHE
2. IlposiBaeHHe y TeTepo3UroT IPU3HAKOB, JAETEPMUHUPYEMBIX IBYMS aJlJIeNIsiMU
HaOJII0JaeTCs TIPH:
1) cBepXIOMUHUPOBAaHUU
2) snucrase
3) KOJIOMUHUPOBAaHUH
4) onumepuu
3. HacnenoBanue yeTBepTOil TPYNIBI KPOBU OTHOCAT K THUITY B3aUMOJICHCTBHS:
1) KogoOMUHHpOBaHKE
2) CBepXIOMMHHUPOBaHHE
3) moTHOE TOMUHUPOBAHUE
4) mpoMeXKyTOuHOE JOMUHHPOBAHNE
4. HacnegoBaHue IIMHIIWUIOBOM OKpackh Yy KpPOJHMKOB KOHTPOJUPYETCS Tpems
amtensamu: A,a u ah. Kaxxaas ocoOb sIBIsieTcss HOCUTENIEM TOJNBKO ABYX M3 HUX. DTO
pUMep:
1) KOMIIJIEeMEHTapHOCTH
2) Koomnepanuu
3) MHO>KECTBEHHOT'O aJuIeIn3Ma
4) nonumepun
5. TlosBneHue HOBOOOpA3OBaHMK TIPH COBMECTHOM JICMCTBHH JBYX JTOMHHAHTHBIX
HEaJJIENbHBIX T'€HOB, KOIZla B T'OMO3UIOTHOM WM B TI€TEPO3UTOTHOM COCTOSIHUM
pa3BUBAETCS HOBBIM NPU3HAK, HAOIIOAAETCS MPU:
1) koMIIIEMEHTAPHOCTH
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2) Koorepanuu
3) MOJTHOM TOMUHUPOBAHUH
4) neicTBUY reHOB-MOAN(PUKATOPOB
6. Ecnm onvH TOMUHAHTHBIN I'€H MMOJABJISET JSHCTBHE APYroro JOMHHAHTHOTO T€HA, TO
- 3TO IPUMeEp:
1) pereccuBHOIO AMKCTa3a
2) noiMMepuu
3) TOMHUHAHTHOTO PIUCTAa3a
4) MHOXKECTBEHHOT'O aJuIelinu3Ma

Howmep Bonpoca [IpaBuiBbHBIN OTBET
1 1
2 3
3 1
4 3
5 2
6 3

2.1.3. 3apanus, HanpaB/ieHHble Ha (OpPMHpPOBAHHE YMEHUH H
HABBIKOB

1. JlaGopaTopHas paGoTa

IIpuy  wu3ydyeHuum  JUcUMIUIMHBL  “buonorus”  mpeaycMOTPEHO  BBINOJIHEHUE
1ab0OpaTOPHBIX padoT:

Tema 1.3. buojornyecku BaskHble XHMH4YeCKHe coeluHeHusi: JlaGopaTtopHas
pabora “Ompenenenue ButamuHa C B mponaykrax nutanus”; JlaGopaTopHas pabota
«MuapodunbHO-THAPOGHOOHBIE CBONCTBA JTUTHIOBY.

Tema 1.4. CTpyKkTypHO-QYHKIHMOHAIbHASI OpraHu3anus kJjerok: JlabopaTopHas
pabora «CTpoeHHe KIETKH (pacTeHHUs, XHUBOTHbIE, IpUObI) U KJIETOYHBIE BKIIIOUEHUS
(kpaxmajn, KapOTMHOUIBI, XJIOPOIUIACTBI, XpOMOIUIACTHI)»; JlabGopatopHas pabota
«IIponutiaeMocTs MeMOpaHsbI (TIJIA3MOJIHN3, AETUTA3MOJIH3 ).

Tema 4.5. BiausiHue COUHUAJBHO-IKOJOTHYECKHX (PaKTOpPOB Ha 370pOBbe
yesioBeka: JlaboparopHas paboTa Ha BBIOOP: «YMCTBEHHass pabOTOCTIOCOOHOCTHY» WIIH
«BnusiHre abuoTnueckux (pakTOPOB Ha UeJIOBEKa (HU3KHE U BBICOKHE TEMIIEPaTyphl)»

Tema 6.1. OcHOBHBIE MeTOAbI O0MOIKOJOTHYECKHUX MCCJIeIOBAHUM

JIaGopatopHast pabota Ha BBIOOpP MO MUHHU rpymnmnam: «BrnusHue Temmeparypsl Ha
pocta U (U3HOIOTHYECKYI0 AaKTUBHOCThH JAPOKIKEBBIX KIETOK»; «BiusHUe yrieBoJoB Ha
pocta ¥ (PU3MONOTUYECKYI0 AKTUBHOCTH JIPOAOKEBBIX KIETOK»; «CodYeTaHHOE BIIUSHHE
TEMIIEpPaTyphl U YIIIEBOAOB Ha POCTa U (PU3HOJIOTHUECKYIO0 aKTUBHOCTD JIPOAOKEBBIX KIETOK»

OobopynoBanue Jadoparopum M padouynMx MecT JadOPATOPUM: MUKPOCKOIBI,
CeKyHIOMEp, TOHOMETp, JiaboparopHas mocyna (MPOOUPKH, MOJICTaBKU IS MPOOUPOK,
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MUHIETHI, TMECOK, CTYNKH C TECTUKAMH, MPEIMETHbICE M IMOKPOBHBIC CTEKJIA, CTCKJISTHHBIE
MajJOuKH, TMpenapoBajibHble WIJbl, (QUIbTpOBadbHAass OyMara (candeTKu), CTaKaHBbI)
TUTNIEPTOHMYECKUN pacTBOp XJjopuaa Hatpus, 3%-HbIi pacTBOp NEPOKCHAA BOJOPOJA,
pacTBop Hona B HOAMCTOM KallH, TIIMIEPUH, KIIyOHH KapTodess, JUCT 3JI0/Ien KaHaJICKOM,
TI0J] PSOMHBI OOBIKHOBEHHOW (pSOMHBI MIIM TOMATa), JTyK permuaThiid, pa3BeIeHHBIC B BOJC
JIPOXKIKH).

[IpuBenem mpumep 1a00paTOpHOIl pabOTHI

Ha3Banue Tembl CtpykTypHO-GYHKIIMOHATIbHAS OPTaHU3alUs KIETOK

Pa3znuyath cylecTBEHHbIE IPU3HAKU CTPOEHUS KIETOK
OpPraHU3MOB Pa3HbIX HAPCTB KUBOU IPUPOJIBI
[TpoBoUTH HAOIIOACHNE KIETOUYHBIX CTPYKTYP U UX
M3MEHEHUH C TOMOIIBIO MUKPOCKONA

Pe3yabTaT 00y4yeHus mo Teme

OO01ue KoMneTeHIHH OK 01, OK 02, OK 04

JlaboparopHas pabota «CTpoeHHE PaCTUTENbHOM, )KUBOTHOU, TPUOHOMN KIETKI

[{enp pabOTHI: 3aKPENUTh YMEHHE TOTOBUTH MUKPOIIPENapaThl U pacCMaTpUBATh UX MO
MHUKPOCKOIIOM, HaXOJIUTh OCOOEHHOCTH CTPOCHUS KJIETOK Pa3JIMYHbIX OPTraHU3MOB,
CpPaBHUBATh UX MEXIY COOOM.

1.Bompocs! uig gonyeka K 1adopaTropHoii padboTe.

1. Ha3oBHTE OCHOBHBIE YaCTH MUKPOCKOIIA U OMHUIINTE UX (PYHKIIUH.
2. Uto Takoe npeaMeTHOE U MOKPOBHOE CTekya? J[Jis 4ero oHu Hy»KHBI?
3. [lepeuncnure OCHOBHBIE MTpaBuiIa pabOTHI C MUKPOCKOIIOM.

2.IIpoBeaeHNE ONBITOB

O6opynoBanue u nocyna Marepuaibl U peaKTHUBBI
. Mukpockomnsl 1.Boxa
. IlpeameTHBIE ¥ TOKPOBHBIE CTEKIIA 2. Pa3Be/ieHHBIE B BOJIE IPOACKU
. CTeKJIIHHBIE NTaJIOYKU 3. JIyk pernuaTsiii
. CTakaHbl
. ®unpTpoBasibHAsE Oymara (canderka)
. CrepuibHBIA mMIaTenb

AJNTOpUTM TIPOBEACHUS PAOOTHI Bomnpocs! u 3aganus
e 1. U3yueHue cTPOEHHSI pACTUTEILHOM Onpenenure GopMy KIETOK,
KJIeTKH e Haiinute siapo, Bakyosiau, 000JI0UYKYy

28




1.1. CHATB ¢ BHYTpEHHEN OBEPXHOCTH MICUCTOMN
Yelyn JIYKOBHILIBI TOHKYIO IUIEHKY — 3IUJEPMY;
e 1.2, IloMecTuTh KyCOYEK 3MUAECPMBI HA
IPEIMETHOE CTEKJIO B KAIJIIO BOJBI;
e 1.3. HakpbITh OOBEKT IOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMOoTpeTh KJIETKH 3MHIEPMBI 1O/
Pa3JINYHBIM YBEJIMYEHUEM MUKPOCKOIA

KJIETKH.

e 3apuCyiTe HECKOJBKO KIJIETOK
SMHIEPMBI, 0003HAYUB HA PUCYHKE:
UTOILIa3My, PO, BaKyOJIH,
000JI0YKY KJIETKH

2. U3yuyeHue cTPOEHUS ;KUBOTHOM KJIETKHU

2.1. IIpoBecTH CTEpUIIBHBIM IIMATENIEM C JIETKUM
HA)XHUMOM 110 HEOY WIIH 110 JIeCHAM;

2.2. HanecTu KanenbKy CIIOHBI Ha IPEIMETHOE
CTEKJIO U HaKPBITh €€ MOKPOBHBIM CTEKIIOM;

2.3. PaccMmoTpeth npenapat npu 001b110M
YBEJIMYEHUH C MIPUKPBITON quadparmoii
KOHJIEHCaTopa.

PaccMmoTpuTe Ha KOHUMKE IITIATENs B
KalCJIbKC CIIOHBI CIIYIICHHBIC KIICTKH
AIUTEIHS
PaccmoTpuTe Ha penapate OT/IeNbHbIE
KPYITHBIE IIOCKHUE KJICTKH HENPaBUIBHOM
(dopMebl. BosbIas 9acTh KJIIETOK MEPTBEIE,
HIOATOMY B HUX XOPOIIIO 3aMETHO SPO.

e 3apucyiiTe HECKOJIBKO KJIETOK,

0003HAYBTE PO U IIUTOILIAZMY.

3. U3yueHne cTpoeHHUS KJIETKH JAPOKIKei
(rpudb)

3.1. IloMecTUTh CTEKITHHOM NAJIOUYKOM KaIlIio
pacTBopa ¢ IpokKaMU Ha MPEAMETHOE CTEKIIO;
3.2. HakpwITh ee mOKpoBHBIM cTekiioM. Ecinu ecTh
W3JIMIIKH KAJKOCTH, YIATUTE €€ C IOMOIIIBIO
¢bubTpoBaNbHOM Oymaru (cainderkn);

3.3. PaccMoTpeTs mpemnapar 1moja MUKpOCKOTIOM

Haiigure npoxokeByIo KIETKY,
paccMoTpeTh ee (hOpMY M OTACIbHBIC
YacTH.

3apucyiTe HECKOIBKO KIIETOK, CACIIalTe
MOJIHCH.

HTorosasi KOHTPOJILHASI YACTH JIA00PATOPHOH PA0OTHI (BLINOJHUTH NUCLMEHHO):

1. U3 xakux OCHOBHBIX YacTeW COCTOUT Jito0ast KieTka?
UYro obmiero uMeeTcsi B CTPOEHUH PaCTUTEIbHON U )KUBOTHOM KJIETOK?

2
3. UYeM paznuyaroTCs 3TH KJIETKU?
4

YeM 00BACHUTD, UTO, OyIy4d YCTPOEHHBIMHU I10 €IMHOMY IUIaHY, KJIETKH BECbMa

pa3HooOpa3Hbl 1o popme U pazmMepam?

2. I[IpakTHKO-OPHEHTHPOBAHHBIE PacYeTHbIE 32 JaHUS

Ha3Banue Tembl [Tomynsmus, coob1ecTBa, 5KOCUCTEMBI

Pe3yabTar 00yyeHus mo reme

OnuceIBaTh CBI3b MCKAY OpraHnu3MoM U CpCZ[Oﬁ €ro

YcranaBiIuBaTh CBA3b CTPYKTYpPHBI U CBOMCTB PKOCHUCTEM

oOuTanusa

Oo0ue KoMneTeH

OK 01, OK 02, OK 07

Hazpanue 3ananusi: Pacuer cpoka ucuepnaHusi NPUPOIHBIX pecypcoB
@albyna: Pa3BuTHe 4YenoBedyecKoro oOIIecTBa HEBO3MOXKHO 0€3 B3aMMOJICHCTBUA C
npupoAoi. J1o HEKOTOPOro BPEMEHM OTPHULIATEIIbHBIE MOCIEACTBUS XO3SIMCTBEHHON U WHOU

ACATCIIBHOCTH  YCJIOBCKA  KOMIICHCHPOBAJIN

CIIOCOOHOCTBIO  MPHPOJHBIX  CUCTEM K

caMoOBOCCTaHOBJIeHHIO. HO K cepeawHe IBaallaTOro CTOJETHS CHUTYallds HW3MEHHIIACH:
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OKpy)Kaolllasgs IpPUpPOJHAsl Cpeda YK€ HE B COCTOSHUU KOMIIEHCHPOBATH IIOJHOCTHIO
MOCNICACTBHUS BO3JACUCTBUS pOCTAa YHCIECHHOCTU JIOACH U paclIMpeHHs IPOU3BOJCTBA.
3arpsi3HEHBI BOJIa, BO3/AYX, PACTCHUS, BHINAAAIOT KUCIOTHBIE JOXKIHU, 3PO3Usl BEIBOJUT MTOYBbI
U CelNbCKOXO3UCTBEHHOr0 000pOTa, MOJIAPHBIE JbAbl TAIOT K3-3a MOTEIUICHHS KJIMMara,
MCYE3al0T MHOTHE BHJbI JKMBOTHBIX M DPACTEHUH, HACEICHHE MPUOOpPETaeT XPOHUUYCCKUE
3a0oieBaHus, pacTéT cMepTHOCTh. CylIecTBYIONINE ceiiuac MHTEHCUBHOCTh aHTPOIIOT€HHOTO
BO3/ICUCTBUS BEJET HANLY IJIAHETY K UCTOLIECHUIO U JIETPaJIallii.

3ananue: OueHUTe CPOK MCUEpHaHUs MPUPOJHOTO pecypca, eciau U3BECTEH YPOBEHb
JI00BIYM pecypca B TEKYIIEM rofy, a MoTpeOJIeHrne pecypcoB B MOCIEIYIOIIUE TOAbI OyaeT
BO3pacTaTh C 33JaHHON CKOPOCTBIO MPUPOCTA €XKEroHOT0 norpednenus. Kakoi npupoaHblit
pecypc UMEET caMblil JOJITUA CPOK UCUEPITAEMOCTH U KAKOW — HAMMEHBIIIHI?

Nudopmanus, HeoOXoaumast AJIs PEIICHUS:

Tabnuna 1
Pecypc 3amac pecypca Q, JoOsrua pecypca q, [Ipupoct 06BemMa
MJIPI. T MJIPJ T /TOJ noTpedIeHus pecypca
TP, % B roxg
KamMeHHbIit yroJib 6800 3,9 2
[Ipupoausiii ra3 280 1,7 15
Hedts 250 3,5 2
Kemneso 12000 0,79 2,5
dochop 40 0,023 1,8
Menb 0,60 0,008 1,7
Huak 0,24 0,006 1,3
CBuHen 0,15 0,004 2,2
AFOMUHAN 12 0,016 1,6
VYpaun 300 0,2 2

Jly1g pacueTa BOCIIOJIb30BaThCs (POPMYIION CyMMBI YJIEHOB psifia T€OMETPUYECKON MPOrpeccuu

(22 o)
_ () o

ioo
rae Q — 3amac pecypcoB, q — rojoBas 100sr4a pecypca, TP — mpupocT motpebieHus pecypca,
t — gucio ser.
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JlorapudmupoBanue BblpakeHus it Q naer cieayromyro (GopMmyny s pacuera Cpoka
ucyepnaHus pecypca

(244
— --q-‘_|:ll:l-
t= %y @
tnf14+—)
. 100 S
3. Pemienue 3a1a4
Ha3zBaHue TeMbI 3aKOHOMEPHOCTH HACTICIOBAHUS

OnuceBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTHU U
HN3MCHYHMBOCTHU
Pe3y.m>TaT oﬁyqemm Imo Teme OHpe,I[eJ'IHTB BCPOATHOCTb BOSHUKHOBCHHUA
HACJICACTBCHHBIX ITPU3HAKOB IIPpYU MOHO-, -,
HOJ'II/II‘I/I6pI/II[HOM " aHAJIM3UPYIOUICM CKPCIIMBAHUA

O01mme KOMIeTeHINH OK 02, OK 04

CDOpMy.TII/IpOBKa 3a/laHuA: PCHIUTC 3ala4uu, COCTAaBUB CXCMbI CKPCIIHMBAHHA

3agaHue sBIseTCS NPOQPecCHOHATbHO-OPUEHTUPOBAHHBIM. 3aauM Jjsl CTYACHTOB
oA0UPAIOTCSI B COOTBETCTBUU C 00BEeKTOM wu3yueHus ‘Pactenus”, “KuBoTHble” uiIu
“Yenosek”.
[Ipumep 3amau juisi  CTYIEHTOB, oOOydwaromuecss Tpodeccuu/crnennanrbHOCTH
CBSI3aHHOMU C 00BeKTOM n3yueHus “YenoBek:
3anaya 1. Y yenoBeka aabOMHM3M U CIIOCOOHOCTH MPEUMYIIECTBEHHO BJaJI€Th JIEBOU
PYKOH — pELIECCUBHBIE IPU3HAKM, HACIEIyIOIMecs He3aBUCUMO. KaKOBBI T€HOTHIIBI
poauTenel ¢ HOpMaJIbHOW MUTMEHTAMEN U BIIaJICIOIINX PABOM PYKOH, €CIIM Y HUX POJHJIICS
pebeHok anbOuHOC U JeBIa?
3anaya 2. YV yenoBeKka MpaBOPyKOCTb JOMUHUPYET HAJl IEBOPYKOCTHIO, KAPETIa30CTh
Haja rosyOormazocTbio. ["osyOormassiii mpaBiia »KEHWUJICS Ha Kaperyia3ol mpasmie. Y HHUX
pOIMIIOCH ABOE JETe — Kaperyiasblil JieBlla M rosyoornassiii npasma. OT BToporo Opaka
9TOrO0 € MYXYHMHBI C Kaperja3od INpaBIION pOAUIOCH JEBATh KaperiasblX JeTeH,
oKazaBIIUXcs npasBiaMu. OnpeaenuTb FreHOTUIBI MY>KUYUHBI U 00€UX KEHILKH.
3amaua 3. V Iletu u Camu xapue riasa, a y ux cectpbl Mammu — ronyosie. Mama 3Tux
neTei romy0oriaszas, XOTs ee poAUTENH UMeNn Kapue ria3a. Kakoi mpusHak AOMUHUPYET?
Kakoii user rna3 y nanel? Hanmummre reHOTUIIBI BCEX MEPEYUCICHHBIX JIULL.

Kpurepun oniennBanus

“5” - Bce OTBETHI BEPHBI

“4” - nomymieHa ojHa omuoOKa

“3” - momymieHsl 2 OMHUOKH

“2” nomymieHsl 3 u Oosiee OMIMOOK UM paboTa HE BBINOJIHEHA

4. Keiic Ha ananu3 nuagopmanun

Ha3Banue TemMbl buorexHonoruu B MmeaunuHe u papmanuu
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AHaJ]I/ISI/IpOBaTB 9TUYCCKUC aCIICKTBI COBPECMCHHBIX
Pe3y.m>TaT oﬁyqem/m mo Teme I/ICCJ'Ie,[[OBaHI/Iﬁ B 00JIaCTH OMOTEXHOJIOTHH U
FeHETHYSCKUX TEXHOJIOTHI

O0mme KOMNeTeHI U OK 01, OK 02, OK 04

Kelicbl UCIIONB3YIOTCS B KAYECTBE OLIEHOYHOIO MEPONPUSTHS B paszeie 5 “buosorus
B JKW3HU ", KOTOPBIM SIBJISIETCA MPUKIAAHBIM MOJYJIEM M COCTOUT W3 JIBYX dacTted. Tema 5.17
“BUOTEXHOJIOTHH B JKU3HU KaXJ10ro” H3YYAKOTCS HE3aBHCUMO oT
npodeccuii/criennarIbHOCTEN  00yJaroImuxcsi, Tema 2  sABIAETCS  NpodecCHOHAIbLHO
HaIpPaBJICHHOW U MTOAOUPAIOTCS B 3aBHCUMOCTH M MPO(ECCHOHATTLHON HAIPaBICHHOCTH.

[TpuBenem mpumep kerica k Teme 5.2.1. “buoTexHonoruu B Meauuuae u hapManun’

@opMynHMpoOBKa 3aJaHUSA:

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

Menunuackass ~ OMOTEXHOJOTUS  —  OTpacib, IeJIb  KOTOPOM  CO3/laHue
JUArHOCTHYECKUX, TPOPUIAKTHUECKUX U JIEUeOHBIX MPernapaToB, OHA NU3YYaeT BO3MOXKHOCTH
HCI0JIb30BaHUSI MUKPOOPTraHU3MOB, JJISl MOJIYYEHUs] aMUHOKUCIIOT, BATAMUHOB, ()EPMEHTOB,
aHTHOUOTHKOB, OPTaHUYECKUX KUCIOT.

Caxapnsiii nuadet — 310 3a00JeBaHNe OOMEHa BEIIECTB, MPU KOTOPOM B OpraHU3ME
HE XBaTaeT MHCYJIMHA, a B KPOBH MOBBIILIAETCA cojepxkaHue caxapa. CoxuepkaHue caxapa B
KpOBU HEOOXOIUMO JJIsi HOPMAaJbHOrO ()YHKIMOHHUPOBAHUS KJIETOK. MHCYNIHMH, KOTOpBII
BbIpa0aThIBAET MOKEITYI0UHAs Kejle3a, 00ecreurnBaeT MPOHUKHOBEHUE TIIIOKO3bI B KIIETKH,
HO MHOTI/Ia MIPOUCXOIUT cOOil BBIpaOOTKM MHCYJMHA, U KJETKa HE MOJy4aeT HEOOXOAMMOIO
MUTaHUS, a caxap HAKAIUIMBAETCA B KPOBU. DTO MPHUBOJUT K BO3HUKHOBEHHMIO CaxapHOTO
nuabera pa3HbIX TUIIOB, OJIUH U3 KOTOPBIX SIBISETCS MHCYIUHO3aBUCUMBIM. [Ipu Takom Tumne
caxapHoro qua0eTa 3a00J€BIINH TOJIKEH BCIO )KU3Hb BBOJAUTH ce0€ NHBEKIIMHY WHCYIHHA.

[To manubiM cratuctuku, B 2014 1. KonudyecTBo OOMBHBIX CaxapHBIM Ha0ETOB B
Poccuiickoil ¢enepanun cocraBuio 387 miiH 4yenoBek. [1o HEKOTOPBIM JTaHHBIM 3Ta LUbpa
KaXKbIi TOJ] yBenuuuBaercs Ha 5%.

3ajanue: HaWIUTE W TPOAHATM3UPYUTE pa3NUYHbIe HWCTOYHHKU HH(pOpMAIu
(HayuHas u yueOHO-Hay4yHas JIMTepaTypa, CpeicTBa MaccoBoi HHpopmanuu, cetb MHTepHET
U Jpyrue) mno teme keiica. OTBeTbTE€ Ha BONPOC HAa OCHOBE HaieHHBIX JNaHHBIX: C yeMm
CBSI3aH pOCT 3a00JIeBa€MOCTH CaxapHbIM JMAa0ETOM Cpenud B3POCIOro HAaCEeIeHUs W
oMmonoxkeHue 3aboneBaHus? Kakue Mepsl NpodUIaKTHKK caxapHOTOo Auadera MOXKHO
peayn30BaTh B MOBCEJIHEBHOM XW3HU KakaoMmy M3 Hac? Kak pa3sBuBajoch NMpPOU3BOJACTBO
MHCYJMHA U ¢ KAKUMH 3TUYECKMMH HOPMAaMH IIPH 3TOM CTaJIKUBAINCh YUECHbIE?

[ToaroToBETE YyCTHOE COOOIICHHE C TIPE3CHTANNEH, B KOTOPOM HEOOXO MO OTPA3HTh:

1. CaxapHblit 11abeT — NPUYNHBI, CAMIITOMBI, AHATHOCTUKA U JICUCHUE;

2. PacmipocTpaHeHHOCTh caxapHOTO nuadera CpelH HACeNeHUs CBOETO pPErnoHa 3a
MOCNeAHNEe TPH ToJa, TMPOAHATU3UPOBAB HAYYHBIE IYOJIUKAIIMA W CTAaTHUCTUYECKYIO
OTYETHOCTH (B TOM YHCJIe OTYETHI ['0CyIapCTBEHHOTO peecTpa caxapHoro nquadeTa);

3. PacmpocTpaHeHHOCTh caxapHOTO Jaua0eTa cpeau HaceneHus Poccuiickoii
denepanuu 3a TOCIEOHWE TPH TOAA, MPOAHATU3UPOBAB Hay4yHbIE MyOJMKANUU U
CTAaTHUCTUYECKYI0 OTYETHOCTh (B TOM YHCIIC OTYETHI [ OCyapcTBEHHOTO peecTpa caxapHOTO
nuadeTa);

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

5. Bo3aMoskHbIE TPOPUIAKTHUECKUE MEPOIPUITHS
4. MeTto/pl OTy4YeHUs: UHCYJINHA;
5. Otpa3uTe 3TUYECKUE aCHEeKThl UCIOIb30BaHUSI OMOTEXHOJIOTUI NP MPOU3BOJICTBE

MHCYJIMHA.

JIns co3anus Ka4eCTBEHHOM Mpe3eHTaIMK He00X0AuMO COOJII0AaTh P

TpeOOBAHUIA:
OO6uue 1. Tlpe3eHTanus NOIKHA HAYMHATHCS C TUTYJIBHOTO Cllaiifa, rae
TpeOoBaHUs yKa3bIBAETCs TEMA, CBEJICHHUS 00 aBTOPE U T.II.
2. Ha cnaiinax He00X0AUMO pa3MelaTh TOJbKO T€3UCHI, KITIOUEBbIE
CJIOBa, TpaduuecKre MaTepuaibl (CXeMbl, PUCYHKH, TaOIHIbI, (HOTO
U T.IL).
3. Hcnonp3oBarh enUHBINA CTUIH OOPMIICHHS.
4. KonuuecTBo claiJOB JOJKHO OBITH JOCTATOYHBIM JJISI PACKPBITUS
TEeMEI, HO He Oojiee 20-TH.
HIpudrer 1. Crenyer ucnoib3oBaTh CTaHIAPTHBIE, IIUPOKO PACIPOCTPAHEHHBIE
mpudThl, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u 1p.;
2. Pasmep mpudTa 11 3aroJoBKOB — He MeHee 24, i1 MHPOpMauu
He MeHee 18.
3. He pexomenmyeTcst HCIIONIB30BATh Pa3HbIE TUIBI MIPU(TOB B OJHOM
IPE3EHTAIHH.
4. Jlnsa BbimeneHuss WHQOPMAIMU CIEAYET HWCIOIb30BATh IKUPHBIN
HIpUQT, KypCUB WU NTOAYEPKHUBAHUE.
5. He 3nmoynotpeb6nath NponucHbIMUA OyYKBaMH.
®on 1. XenaTtenbHO HCIOIB30BATh OAHOTOHHBIN (POH HESIPKUX MACTEIbHBIX
TOHOB.
2. Jlns ¢poHa MpeArnouTUTETbHBI XOJIOIHbIE TOHA.
Hcnonb3oBanue 1. Ha onHoM crnaiiie pekoMeHIyeTcsi HCIOJb30BaTh He Oonee 3-X
1BETa I[BETOB: OJIUH JUTst (DOHA, OJIMH IS 3aTOJIOBKA, OJMH ISl TEKCTA.
2. Jlns ¢oHa M TEKCTa UCIOIb30BaTh KOHTPACTHBIE I[BETA.
[IpencraBnenne 1. PexomeHIyeTCst HCIIOIB30BATh KOPOTKHE CIIOBA M MPEIOKEHUSI.
uHpopMaIuu 2. MuHMMH3HUPOBATH KOJINYECTBO NPEJIOrOB, Hape4Hid,
npujaraTeIbHbIX.
3. 3arosioBKH JIOJKHBI IPUBJIEKATh BHUMAHUE ayJUTOPUH.
O6bem He crout 3amonHATh OOUH CHAiI CIMIIKOM OOJBIIUM OOBEMOM
uHpOpMAIIN WHGOpPMAIMU: JFOJA MOTYT €IMHOBPEMEHHO 3allOMHHTH HE 0ojiee Tpex

(hakToB, BBIBOJIOB, OTIPECIICHUH.

5. YueOHO-ucce10BaTEIbCKHI NPOEKT

Ha3Banne TeMBbI

broskoIornueckuil S3KCEpUMEHT
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[TpoBOIUTH OMOIKOIOTUUECKU IKCTIEPUMEHT
[1nanupoBaTh GMOIKOIOTUUECKUI IKCIIEPUMEHT
PesyabTaT 00yuenus mo teme NHTteprpeTupoBaTh pe3yabTaThl IPOBEACHHOTO
OMO03KOJIOIMYECKOTI0 IKCIIEPUMEHTA C UCII0Ib30BAHUEM

KOJIMYECTBEHHBIX METOJ0B

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 pazzena 6 “bruo3konorunyeckue uCciaeqoBaHus .

Cpenu pa3nuyHBIX TEXHOJIOTUM MPOEKTHOE OOydYeHHE O0JIafjaeT psIoM
OPEUMYILECTB:  MO3BOJSET  oOydarleMycss  caMOCTOSITeNbHO  (Tpu
KOHCYJIbTATUBHOW MOJJIEPKKE MpenojaBaTelisi) N00bIBaTh 3HaHUA, padboTas ¢
MHOTOYUCJIEHHBIMA MCTOYHHKAMU MH(OpManuu, npudopamMu U J1a00paTOPHBIM
000py0OBaHUEM, U OJTHOBPEMEHHO B JIEJIOBOM OOIIEHUU C OJHOIPYIITHUKAMU
pa3BUBaTh KOMMYHUKATHUBHBIE YMEHUS U HABBIKH.

Jlns  y4eOHO-HCCIIeIoBaTeIbCKOTO MPOEKTa B paMKax OUOJIOTUU
HanOoJiee oNTUMalbHa rpynmnoBas popma pabOThl HAaJl TPOESKTOM.

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 IMOYB METOI0M (PUTOTECTUPOBAHUS

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

4. Bnusnue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIIMX PACTEHUM

5. BumsiHue coneBoro 3arpsi3HEHUsI HA POCT U Pa3BUTHE CEMSIH BBICILIUX
pacTeHUN.

CtpykTypa y4eOHO-MCCIIEIOBATEIBCKOTO TMPOEKTa BKIIOYAET TSTh
OCHOBHBIX 3Talla.

OcHOBHBIE IIard MEpPBOTO 3Tara BHIOJHEHHUS MPOEKTa: OOOCHOBAHME
aKTyaJlbHOCTH BBIOPAHHOM TEMbI, BBIABICHUE NPOOJIEMbl HCCIEI0BaHUS,
(opMynupOBaHUE THIIOTE3bI, TIOCTAHOBKA LIENU M 3aJa4 UCCIEIOBaHMS, BHIOOD
METOJIOB HCCIEOBaHUs, BHIOOp TOUYEK oOTOOpa Mpo0 Ha TEPPUTOPUHU
UCCJIeIOBaHUsI,  ompeAeneHre  (GOpMbl  TMPEACTaBICHUS  PE3yIbTaTOB
UCCJIeIOBAHUSI, ONIPE/IETICHUE ATANOB U COCTABJICHUE TUIaHA UCCIEIOBaHUSI.

Bropoii stan Bkiodaer B ceOsi MOATOTOBKY HEOOXOIUMOM MOCyAbl U
Marepuana sl JKCIEPUMEHTA, MPOBEAEHUE SKCIEPUMEHTA, MEPUOIUYECKYIO
IpoBepKa TEUEeHUsI JKCIepuMeHTa/ cOOp Marepuana B BBIOpAHHBIX TOYKax
oT6opa mpo0O.
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B mepuom  Tperbero - 3rama  MPOBEACHHS — OMO3KOJIOIHMYECKOIrO
HCCJIEIOBAHMsI, OOydYaroluecs IOJy4aroT IEPBUYHBIE SKCIEPUMEHTAIbHbBIE
JaHHbIE, TPOBOAST CTATUCTUYECKYI0O OOpabOTKYy TOJYYEHHBIX JaHHBIX,
MPOBOAAT aHaJIM3 Pa3UYHBIX MCTOYHHUKOB HH(GOpMAlUM B paMKax TEMbI
IPOEKTA.

Ha detBepToM 3Tamne, oOy4aroniyecs: BhISBISIIOT 3aKOHOMEPHOCTU MEXKITY
UCCIIeIyeMbIMU O0BEKTAMHU, MPOIIECCAMU U SIBIICHUAMHU, (POPMYIHUPYIOT BHIBOJIBI
U pa3pabaThIBalOT MPOTHO3bI, MPOBOAST OIEHKY KayecTBa MCCIIEIyeMOro
00BbeKTa 1Mo pe3ysibTaTaM OMO3KOJIOTMYECKOT0 aHaINu3a.

Ha 3aBepmarorem »Tame mnpoBOAUTCS OG(OpPMIIEHHE Ppe3yJbTaTOB
BBINIOJIHEHHSI  y4EOHO-HCCIEOBATENCKOTO MPOEKTa B  COOTBETCTBUU C
3a/IaHHBIMU TPEOOBAaHUSMHU U MPEICTABICHUE PE3YJIbTATOB HA 3aIUTE IPOEKTA.

[IpuBenem mpuMep OMHCAHMUS  JTAOB  BBINOJHEHUS  Y4eOHO-
HCCJIEI0BATENBCKOTO MPOEKTA:

VYBaxkaemble cTylneHThl! B pamkax mpoekta BaM HEOOXOJUMO MPOMTH
[ATh 3TAnoB pabOThl HaJ y4eOHO-UCCIENOBATEIBCKUM IPOEKTOM OT BbIOOpa
TEMBI 10 MyOJIMYHOM 3aIIUTHI IOJYYEHHOTO pe3yibTaTa.

Ha nepsowm srane:

- copmupoBaTh KOMaHIy PoeKTa (2-3 yeraoBeKa);

- BBIOpaTh TEMY yueOHO-HCCIIEIOBATEIHCKOTO MTPOCKTA;

- 000CHOBAaTh aKTYaJbHOCThH BEIOPAHHOU TEMBI;

- BBISIBUTH NPOOJIEMBI UCCIIEI0OBAHUS, CPOPMYITUPOBATH TUIIOTESY;

- 1oo0paTh METOABI UCCIIEJOBAHMSI B paMKax CBOETO MIPOEKTA;

- BbIOpaTh TOUKK OTOOpA MPOO HA TEPPUTOPHUH HCCIIETOBAHUS

- c(opmynupoBaTh LENH U 33141 UCCIIEIOBAHMUS;

- COCTaBUTb IJIaHa UCCIICJOBAHUSI.

Ha BTopom srarme:

- TOJITOTOBUTH HEOOXOAMMYIO TIOCYAY ¥ MaTepuaia Jyis
HKCIIEPUMEHTA;

- TIIPOBECTH DKCIEPUMEHTA, IEPUOIUUYECKHI MPOBEPSISL €T0 TEUCHHE
(Tpu IIUTENBHON TTOCTAHOBKE OMBITa)/ cOOpaTh MaTepHall B
BBIOpaHHBIX TOYKAaX 0TOOpA Mpoo.

Ha tpetpem starme:

- TIOJYYUTh IEPBUYHBIC DKCIIEPUMEHTAILHBIC IaHHBIC;

- TIIPOBECTHU CTATUCTUYECKYIO 00pabOTKY MOJYyYEHHBIX TaHHBIX;

Ha getBeprom srane:

- BBISIBUTH 3aKOHOMEPHOCTH,

- c(hOopMyIHUPOBATh BEIBOJBI M JaTh MPOTHO3 WJIM OIIEHKY KauyecTBa
UCCIIEyeMOTO 00BEKTA 0 pe3ysibTaTaM OHOAKOJIOTUUECKOTO
aHanu3a.

Ha 3aBepiaromiem srarne:

- 0OpMUTH pe3yIbTaThl BHINOJIHEHUS y4€OHO-UCCIIEIOBATEIBCKOTO
MPOEKTa B COOTBETCTBUU C 33IaHHBIMHU TPEOOBAHUSIMU;
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- 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
COCHBI 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.

Henp mpoekTa: ONpEIEIUTh 30HBI PAa3HOW CTENECHU 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 Kitacce 3arps3HEHUs BO3yXa;

4. PazpaboTaTh KapTy 3arpsi3HEHUsI 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 10IMycKa K MPOEKTHOI padoTe
1. ChopmynupoBath 1eib MIaHUPYEMOTO YKCIIEPUMEHTA.

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

3. Kakue ucTouHuKM 3arpsi3HeHuss aTMOc(epHOro 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 BO3/1yXa BBIICIISAIOT?

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 PACCTOSIHHS MEXKIY TOUKAMU UCCIIETOBAHUS?
12. XBor0 Kakoro rojga Heo0XoAuMO coOpaTh JJI MPOBEACHUS OLICHKU
COCTOSIHUSL aTMOC(EpHOTro BO3ayxa?

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

1. BriOpaTh TOukKM wucclieqoBaHus, npuMepHo 4 — 5. Touku OJKHBI
HAXOJIUTCSl Ha OJHOM JIMHUU 10 MEpe YAAJIICHUS OT MOTEHIIMAILHOTO UCTOYHUKA
3arpsi3HEHHsS] B Balllell MECTHOCTM — HACEJIEHHOTO MYHKTA, MPOMBIILIEHHOTO
NPEANPUATUS UM aBTOMarucTpaiu. JKenareabHo pacrnojaratb TOYKY M0 JIUHUU
npeodJialalonuXx 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 PACCTOSTHHE MEXITY
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 3aBUCUMOCTH 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
onHoM Touke) mo 30 XxBOMHOK (cyMMapHO 150 XBOMHOK). XBOWHKHU JOJIKHBI
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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OCEBOH nmober
1 roma

OCEBOH mober
2roma
oCEBOH mober
3roma

Puc.1. YacTu BEeTBM XBOIHOIO JiepeBa CiyKaluue OMONHIUKATOpaMu

5. OueHuTh NPOJOJKUTEIBHOCTh JKA3HU XBOM HA BETBU, C KOTOPOH
OTOMpaIOTCSd XBOWMHKH, IO OXBOCHHBIM YYacCTKaM OCEBbIX MOOEroB B
COOTBETCTBHUM C PUCYHKOM 2.

[TonHbIi BO3pACT XBOU ONPEAEIISIETCS YUCIOM YYACTKOB OCEBBIX MOOErOB
C TMOJHOCTBIO COXPAHEHHOM XBOEW IUIKOC JOJII COXPAaHEHHOW XBOM Ha
CIEAYIOIIEM 3a HUM yYaCTKE.

0,5 ] 1,5

[
»o
(&
.

3
N

Puc. 2. Cxema OIIPCACIICHUA ITPOAOJIKUTCIIBHOCTH )KU3HHU XBOHU COCHBI

6. [IpoOy ¢ Kaxa0¥1 TOYKK HAJO0 TOMECTUTHh B OTACIBbHBINA MaKeT (JIydIiie
OyMaKHBIN) U cpa3y MoAmucaTh ero (yKa3biBaeTcs J1aTa; TOuKa 0TO00pa; CTETICHb
BBITONITAHHOCTH YYaCTKa; MPOAOKUTCIBHOCTD JKU3HU XBOM Ha BETKE, OTKyAa
OepyTcsi XBOMHKH).

2. IIpoBenenne onbITOB

2.1. AIropuTM OIpeeIeHUs1 KJIACCOB NOBPEKICHUSA U YChIXaHUSA XBOH

O6GopynoBanue u mocyaa Marepuan

1. JIynma 1. XBos cocHBI B Bo3pacte 2 jieT, He MmeHee 30 mTyk
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2. JIuHelka WM MUJUTUMETPOBast Oymara

A.]'Il"OpPITM MMpOBE€ACHUSA ONIbBITA

BOI[pOCbI H 3aJ1aHUA

1. OcMOTpETH XBOIO MPU MOMOIIH JIYIIBI.

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

3. [loxcunTaTh KOMMUYECTBO MOBPEKIACHHBIX
XBOMHOK B Ka)KJIOM KJ1acce.

4. ITogcuuTaTh KOINYECTBO XBOUHOK C
NPU3HAKAMHU YCBIXaHHSA MO KIIaccaM.

1. 3aHecTn JaHHBIE 110 KOJUYECTBY
MOBPEKICHHBIX XBOMHOK B TA0NHUILY 2.

2. 3aHECTH JaHHBIC 110 KOJUYECTBY
XBOMHOK C IPU3HAKAMH YCHIXaHUS B
Tabnuiy 3.

2. Paccuurtarh nMpoIeHT NOBPEKIECHHBIX U
XBOMHOK C IPU3HAKAMU YChIXaHUS
OTHOCHUTEIIBHO OOIIET0 KOJINYECTBA
COOpaHHBIX XBOUHOK.

OuneHouyHast TadJauIA

OueHka noBpeKIeHUsA

Tabmuua 1
U YCHIXaHHS XBOH

Kunace nmoBpexneHus
/ KJacc yChbIXaHUsA

Buabl noBpe:xaeHuid XBou

XapakTepucTHKA YCbIXaHUS XBOH

KIT1/KVY1 XBOMHKa 0e3 nmaTeH 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 MATEH
-/KY 3 - VYcoxna 1/3 xBoMHKH
-/KY 4 - VYcoxio 6oree MOJOBUHBI XBOWHKH

HJIK BCS XBOMHKA KCJITad U CyXad
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Knacce! moBpexneHus (HEXpO3kI) 1 2 3

Kiacchl yceIxaHusA 1 1 1 2 3 4

Puc. 3. Kinaccol moBpexIeHUS U YChIXaHUSI XBOU
3. O0padoTKa pe3yJbTaTOB ONBITOB

Tabmuma 2
OnpenesieHue Kjiacca MOBPeKICHUSA XBOU
Knacc KII1 KII2 KII 3
MMOBPCIKACHU A
XBOHU
Howmep XBOUHKH 0€3 MATEH XBOUHKH C HEOOJBIITUM XBOMHKA C OOJIBIITUM
ACpeBa YUCJIOM MCJIKUX IISATCH YUCJIOM YCPHBIX U
JKCIITBIX ITATCH
IIT. % IIT. % IIT. %
1
2
3
Mecto
orbopa
Marepuaia
BriBon;: % XBOMHOK — 0O€3 MATCH, Ha % HeOO0JIBIIIOE YHCIIO
MEJIKUX IISTEH JKEJITOro LIBETa, Y % MHOI'O IISITEH 110 BCEW iIUHE. TakuMm
00pa3om, TOMUHUPYET KJIACC MOBPEXKIAECHUS XBOMU.
Ta0muna 3

Onpez[e.ﬂelme KJjJacca yCbIXaHud 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
Mecto
orbopa
marepuaa
BriBos: % XBOMHOK OTCYTCTBYIOT CyXH€ YYaCTKH, Y % ycox

% XBOUHOK —
KJIacC TOBPEKIACHUS

KOHYMK XBOWHKH, V % ycoxjia TpeTh XBOWHKH,
MOJIHOCTBIO cyxue. Takum 00pa3oM, JTOMUHHPYET
XBOH.

Cnenaiite BBIBOJ O YHCTOTE BO37yXa Ha HCCICAYEMON TEPPUTOPHHU IIO0
tabnuie 4.

Kiacc uymcroTel BO3ayxa ompenensercs Mpyd TepecedeHUur Kiacca

MMOBPCIKACHUSA XBOXU Ha rmoberax 2 roJa ’JXM3HM 1 MaKCUMaJIbHOT'O 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 3arpsS3HEHHOCTH
aTMOC(EepHOro BO3AyXa Ha TEPPUTOPUU HCCIEAOBAHUS C YyKa3aHHEM
WCTOYHUKOB  3arpsi3HCHUS;  MPE3eHTAlMs  Pe3yJbTaTOB  HCCIICIOBAHMUS.
[TogroroBka ycTHOrO COOOIIEHHWS U  TPE3CHTAlMM 10  pe3yJibTaram
MIPOBEJICHHOT'O UCCJICI0BaHUSI.

TpeOoBaHusA K YCTHOMY COOOLICHMIO:

— NPOJOJLKUTENBHOCTE: 10 10 MuH;

— CTPYKTypa: KpaTkas aKTyaJbHOCTb HCCIICIOBaHMS, TUIOTE3a, IIEb,
3a7aui, OOBEKThl M METObI, MOJYYEHHBIE PE3yJbTaThl U HUX OOCYXKJCHHE
(mpencraBieHue MPOIYKTA), BHIBOIBI.

TpeOoBaHuA K CTPYKTYpe NpPe3eHTALUN:

1. TuryneHbIfi cnadin. B BepxHedl wacTtu claiiia HEoOXOAMMO OTPa3UTh

uHpopmalmio o0 oOpa3oBaTeIbHON OpraHu3alui, B KOTOPOW MPOBOJIUIOCH

uccienoBanue. B 1eHTpanpHON YacTH criaiifie ykas3bIBaeTcs TeMa y4eOHO-

UCCIIEOBATEILCKOTO IMPOEKTAa. B HWKHEW YacTH CIpaBa YKa3bIBAIOTCS

YYaCTHUKU MTPOEKTA, BHITIOIHSBIINE padoOTYy;

AKTyaJIbHOCTB;

I'mmioTesa, 11€71b, 3a1a9H;

4. OOBEKTHI U METOJBI UCCIAEAOBAaHUS (MOTYT ObITh pa3OUTHI Ha JBa cllaiiia u
Ooiee);

5. Pesynbrarhl uccinenoBanuii. Moryt ObITh MPEICTABICHBI B BUAE PUCYHKOB,
rpadukoB, dororpaduii, TaOIMI, KOTOPHIE JODKHBI HMETh CKBO3HYIO
HyMEpalMi0 W Ha3BaHWE. KOJUYECTBO CIJIAlJIOB 3aBUCUT OT oObeMa
Marepuaina, HO HE€ JOJDKHO IMIPUBBIIIATH OTBEICHHOTO BPEMEHM Ha
coobmieHre. MoXHO MPeCTaBIsATh MaTepuall He B TIOJIHOM 00beMe, a TOJIBKO
CaMbl Ba)KHbIE MOMEHTBI;

6. BrIBOAEL

7. 3axmountensubiii  (“brmaromapro  3a  BHuManue” wm  “Cmacubo 3a
BHUMAHUE).

JInst co3ganus KaueCTBEHHOM Mpe3eHTallMd He0O0X0IMMO COOJII0AaTh Psij
TpeOOBAHMIA:

W™

Oo0mue 1. TlpesenTanus 10JKHA HAYUHATHCS C TUTYJIBHOTO Claiija,
TpeOoBaHUs IJIe YKa3bIBaCTCs TeMa, CBEICHHS 00 aBTOpE U T.II.

2. Ha cnaiizax He0OXOAMMO pa3MeIaTh TOJIbKO TE3UCHI,
KITFOUEBBIC CJI0Ba, rpaduIecKrue MaTepratbl (CXEMBbI,
PUCYHKH, Ta0JIUIIBI, (HOTO U T.I1.).
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Hcnonb30BaTh €UHBIN CTUITE OOPMIICHUS.

KosimyecTBO ciaiiIoB JODKHO OBITH JOCTATOYHBIM IS
PacCKpBITHSI TEMBI, HO HE Ooiiee 20-TH.

pudTe!

Cnenyet HCIIOJI30BaTh CTaH/apTHEIC, IIIHPOKO
pacnpocTpaHeHHbIe TpU(THI, Takue kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u np.;

Pasmep mpudra miis 3arogoBkoB — He MeHee 24, IS
uH(popmanuu He meHee 18.

He pexomeHnayeTcs UCIOJIb30BaTh pa3Hble TUIBI IPUQPTOB
B OJIHOM ITPE3EHTALINN.

Jns  BwigeneHuss HHGOpPMALUMU CJIEAYeT MCIOIb30BaTh
XKUPHBIA WPUPT, KypPCUB UM TIOTYEPKUBAHHKE.

He 3moynoTpebisaTh MponucHbIMU OyKBaMH.

don

KenaTenbHO HMCHOMB30BaTh OJHOTOHHBIA (POH HESPKUX
NACTEIbHBIX TOHOB.

Jnst hoHa npeanodYTUTEIbHbI XOJI0IHbIC TOHA.

Hcnonb3oBanue
IBETA

Ha ogHoMm craiiie pekoMeHyeTCsl UCII0JIb30BaTh He Ooliee
3-X TBETOB: OJWH s (POHA, OMMH JUIs 3arojIOBKA, OJUH
JUIST TEKCTA.

Jnst boHa 1 TeKcTa UCMOIb30BaTh KOHTPACTHBIC 1[BETA.

[IpencraBnenue
uHbopmauu

PekomeHnnyeTcss MCIONB30BaTh KOPOTKME CJIOBa U
IPEJIOKEHMSL.

MuUHMMU3UPOBATh KOJIMYECTBO IMPEJIOrOB, HAPEUYUH,
IIPUJIaraTesIbHbIX.

3aroaoBKHU AOJKHBI IIPUBJICKATb BHUMAHHUC Ay IUTOPUH.

O6bem
uH(popMaIuu

He crouT 3amonHsATh OJMH CHAN] CIMILIKOM OOJBIIUM
o0beMOM HMH(pOpPMALIUU: JIIOJU MOTYT E€IUHOBPEMEHHO
3allOMHUTh He Oosee Tpex  (akTOB, BBIBOJOB,
ONPEIEIICHUMN.
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2.2. OneHO4YHBIE CPeACTBA PY0E:KHOTO (TEMATUYECKOT0) KOHTPOJIS 110
aucuuiuinie «buosorus»

Py6exxHblit KOHTPOJIb TIO AUCIHUIUIMHE «buosorus» npoBoauTcs B hopme
KOHTPOJBHBIX PabOT Ha OTIAEIbHBIX 3aHATHUSIX IOCJE 3aBEPIICHUS H3YyYCHHS
MepBOro, BTOPOTO, TPETHEr0 M ueTBepTOoro paszaenon. Ilocie 3aBepiieHus
MATOTO pazjesia pyOeKHBIH KOHTPOJIh MPOBOAUTCS B (OpME 3alIUTHI Keiica:
MPEJCTABIICHUS PE3YJIbTATOB PEILICHUS KEICOB (BBICTYIJIEHUE C TIPE3CHTAIUEN ).
Py0GexxHbIl KOHTPOJIB MIECTOTO pasfieia MPOBOAUTCS B (JopMe 3aIIUTHI TPOCKTA!
MPEJCTABICHUS]  PE3YJbTATOB  BBINOJHEHUS]  y4e€OHO-UCCIEI0BATEILCKOTO
MIPOEKTA (BBICTYIUICHHUE C MPE3CHTALINEN ).

[IpuBenemM mpumepsl 3aIaHUi TSl KaXKI0TO TUTIA PyOeKHOTO KOHTPOJIS.

1. KontposabHas padora “MosieKyasipHbIi YPOBEHb OpPraHU3ALNH
JKMBOI0”.

B pe3ynbrate ocBoeHus mnepBoro paszaena “‘Knetka — cTpykTypHO-
byHKIIMOHATBHAS €IMHUIIA )KUBOTO” 00yYaroluecs CMOTYT:

— XapakTepu30BaTh CTPOCHHE W (YHKIMH OCHOBHBIX OHOMOJIUMEPOB,
KJIETKU U €€ CTPYKTYPHBIX 3JIEMEHTOB;

— OMPEAEATh Pe3yJIbTaThl U3MEHEHUS] TEHETUYECKOT0 KOJIa B Mpolieccax
MaTPUYHOI'O CUHTE3a;

— OpraHU3OBBIBATH HAOIOJICHHE OWUOJOTHUYECKUX OOBEKTOB Ha
MOJIEKYJISIPHOM U KJIETOYHOM YpPOBHE.

KontponrHast paboTa mpencrasisier coOoi 3aiaHusi B TeCTOBOU (popme
Pa3IMYHOTO YPOBHA CJIOXHOCTU: “HM3KWW~, ‘“‘cpemHMi” U “BbICOKHiIl . B
3aBUCHUMOCTH OT THINA W TPYAHOCTU 3a/laHUsl €r0 BBHINIOJIHEHUE OLICHUBAETCS
pPa3HBIM 4YUCIIOM OauioB. BeimoigHeHWE KakIOoro 3agaHusi ‘“‘HU3KOTO” YPOBHS
CIOKHOCTH oOlleHuBaeTcs 1 OamioM. 3a BBIMOJHEHHE 3aJlaHWM “‘cpeaHero”
YPOBHSI CIIOKHOCTHM B 3aBUCUMOCTH OT TOJHOTHI W MPABUIBHOCTU OTBETA
nprcBauBaeTcs 70 2 6alioB.

K 3amaHnio “BBICOKOTO” YpOBHSI CJIOKHOCTH OTHOCUTCS PEILICHHE 3ajad.
[Ipy nmpaBuIbHOM pPEMIEHUM 3aJaHUN “‘BBICOKOTO’ YPOBHS INPHUCBAaMBAETCA 3
Oana.

3agaHus BCEX YPOBHEH CIIOXHOCTH MPOBEPSIIOTCSI aBTOMATUYECKH.

Pacnipenenenne 3agaHui 1O YPOBHSAM CIIO)KHOCTA TMPEACTABICHO B
cieayromen Tadauie:

YpoBeHnb baan | IIpouentHoe Tun Bonpocos
CJIO’KHOCTH coJiep:KaHue

3alaHuA 3aJlaHul

Huzkuii 1 65% - 3a/1aHKS C BBIOOPOM OJTHOTO

IIPaBUJIBHOTO OTBCTA

Cpenuuii 2 15 % - MHOXKE€CTBEHHBIN BHIOOD;
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- BOIIPOCHI Ha YNOPAIOYNBAHUE WIH
YCTaHOBJICHHUE NPABUIIBHON
I10CJIEIOBATEIbHOCTH

Bricokuit 3 20 % - CUTYaIIMOHHBIE 33]]a4i WU BOIIPOCHI
IpeIyCMaTPUBAIOIINE PAa3BEPHYTHIN
OTBET

Kpurepuu onieHnBaHusi pyoexHOM KOHTPOJILHON PabOTHI:

Ouenka IIpoueHT BBIMOJIHEHHS
“OTIMYHO” 85-100%
“xopormo” 70-84%

“y10BJIETBOPUTEIHHO 50-69%
“HeyOBJIETBOPUTEIBHO Menee 49%

1. A3otucroe ocHoBanue ajieHuH B Mosekye JJHK kommuemeHnTapHo...
1) ryanuny;
2) LUUTO3UHY;

3) ypauuy;
4) TAMHHY.

2. K mypruHOBBIM a30THCTBIM OCHOBAHUSIM OTHOCATCH...
1) ajeHHH ¥ TyaHMH;

2) ryaH¥H | [IUTO3HH,;

3) LMTO3UH U ypalui;

4) ypauui v aJilcHUH.

3. Boibepute gpynkuuro nPHK?

1) xpaHeHHe reHeTu4ecKoi HHpOpMaIINH;

2) TpaHCHIOPT AMUHOKHUCIIOTHI B pUOOCOMY;

3) BXOZUT B cOCTaB pudOCOM;

4) nepenoc renernyeckoii ungopmanui ot JJHK k pudocome.

4. KneTku 3yKapuoT HE COIEpXKar...
1) nmuzocom;

2) pudocom;

3) Me30coM.;

4) xomrekca ['oabmxu.
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5. Knetkn npokapuor coaepxar...
1) K1eTOUHBIN LEHTP;

2) SHIOIIa3MaTUYECKYIO CETh;

3) pu60COMBI H M€30COMBI;

4) koMIu1eKC ['0JIb/KM U TM30COMBI.

6. Kakue opraHou ibl BCTpEUarOTCs TOJIBKO B PACTUTENIbHBIX KIETKAX?
1) sHpoMmIa3MaT4ecKas CeTh;

2) MJIACTH/BI;

3) MUTOXOHAPUH;

4) xomruiekc ['ombmxu.

7. B meTagazHOi XpOMOCOME BBIJEISIOT. ..
1) nneun U LEHTpOCOMY;

2) LEHTPOCOMY U LICHTPUOJIH;

3) LEHTPUOIU U LIEHTPOMEDPY;

4) meHTpoMepy H ILIeYH.

8. K aBToTpodam oTHOCSTCH. ..

1) BUpychI;

2) XeMOCHHTE3UPYIOIINe DaKTepHH,
3) rpu0si;

4) mapazutuyeckre OaKTepuu.

9. Tpanckpunuus — 370...

1) cBsizpiBanue amMmuHOKUCIOTHI ¢ TPHK;
2) IepeHOC AMUHOKUCIIOTHI B PUOOCOMY;
3) yaBoenue motiekyinl JIHK;

4) cunte3 ”PHK na matpune JHK.

10. Ecmu xogupytomas 0enok 9acTh reHa cojepxkut 6000 map HyKI€OTHAOB, TO
CKOJIbKO aMHUHOKHUCJIOT B KOJIUPYEMOU MOJIEKYJie Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeuuciaeHHbIX 00€3HEH, BRI3bIBAIOTCS BUPYCAMM?
a) TyOepkyse3 u nudpTepus;

0) dudrepus u CITN/;

B) CIIN/ u rpunm;
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T') TPUIII U TYOEPKYJIEe3;

12. B pe3ynbrare nepBoro AeiaeHus Meno3a NpOUCXOIUT:
a) yBeJIMYEHUE Habopa XpOMOCOM;

0) yMeHbIlIeHHe HA00OpPa XPOMOCOM;

B) COXpaHEHUE UCXOTHOr0 Habopa XpoOMOCOM.

13. Yto npoucxoaut B anacdaze Il meiioza?

1) ciupanuzanus XpoMOCOM;

2) pacxo>KIEHHUE K MOJII0caM JABYXPOMATHIHBIX XPOMOCOM;
3) pacxoxkieHne K moJI0caM XpoOMaTH/I;

4) pacnoJioKeHUE XPOMOCOM B IIJIOCKOCTH 3KBAaTOPA KIIETKH.

14. YcTanoBUTE COOTBETCTBUE

Opranoun OyHKIUS
1) pubocoma A) epeBapruBaHUE OTMEPIINX KIETOK
2) XJ0pOILIACThI b) dorocunTes
3) MM30COMBI B) cunres Genka
4) ueHTpuoIH I') o6pazoBanue BepeTeHa AeNeHUs

Otanon: 1-B; 2-b; 3-A; 4-T

15. BriOeputre XUMHYECKHUE DJIEMEHTHI KJIETKH, KOTOpPbIE BXOJASIT B COCTaB
OpTraHUYECKUX BEIIECTB:

1) kanbLMii;

2) yriiepon;

3) uuHK;

4) BOaoOpo;

5) kucaopon;

6) Melib;

7) a3oT.

16. YcTtaHoBUTE COOTBETCTBUE

['pynner aMMHOKUCIOT [IpencraBurenu

1. HelitpanbHble A) rimyraMuHOBas KUCJIOTa
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2. Kucnbie b) nuzun

3. OcHOBHBIE B) ananun

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

17. B monekyne JIHK HykneoTuabl, coaep:kamue aaeHuH, cocTaBisiioT 10%.
CKOJIBKO TIPOLICHTOB B JaHHOW MOJIEKYJIE HYKJIEOTHIOB, COJEPKALIUX
[IATO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK Hykneotuasl, cogepxkamue ypamui, coctaBisitor — 30% u
aneHuH — 40%. CKOJIbKO MPOLEHTOB a/ICHWIOBBIX HYKJICOTUAOB COJIEPKUTCS B
uenu JIHK, kommnemMenTapHoi ToM, Ha KOTOPO# cuHTEe3upoBaiack 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Yyactox monekynsl JJHK coctout n3 60 map mykineotuno. Onpenenure
JUTMHY ATOTO y4acTka (paccrosHue Mexay Hykieoruaamu B JIHK cocramiser
0,34 um)

1) 20,4;

2) 24,

3) 10,2;

4) 30.

20. ®parment mousekynsl JJHK comepxur 1230 HYKIEOTHIOHBIX OCTATKOB.
CKOJIbKO aMMHOKHUCIIOT OyIET BXOJAUTh B COCTaB Oefka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3amuTa KeiicoB: NMpeACTABJIEHNE Pe3yJbTATOB pPellieHUsl KeiicoB.

3amuTa Keiica SBISETCS PYOEKHBIM KOHTPOJEM IO MATOMY pa3lemy
“broIoTHA B )U3HU’, B pE3yJIbTaTe U3yUYEHUS KOTOPOTo 00yJaroIInecs CMOTYT:
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— AHAJIM3MPOBATh ATHYECKUE ACHEKThl COBPEMEHHBIX HCCIEAOBAHUI B
o0yacTi OMOTEXHOJIOTHH U TeHETUYECKUX TEXHOJIOTHIA.
JUist 3ammThl KeHcoB oOydaromumcs HeoOxoaumo B pamkax BCP

HOJArOTOBUTh YCTHOE COOOILIEHHE IO pe3yJbTaTaM

IIOJITOTOBKOM ITPE3CHTALINM.

KpI/ITepI/II/I OIOCHHMBAHUA YCTHOI'O COO6IH€HI/I$II

pelmeHns Kenca C

Bbanabl
Kpurepun
OLlEHUBAHUS
1 6ana 2 dasia 3 dasa
1. CooTBeTcTBHE coJ/iepKaHue JOKIaaa coJiep)KaHue coJiepKaHue
COJIep>KaHusl AOKIaAa | JIUIIb YaCTUIHO JOKJIaja, 3a JOKJIaza
3asBJICHHON TeMe COOTBETCTBYET HCKIIIOYCHHEM COOTBETCTBYET
3asBJICHHOW TeMe OTJICTbHBIX 3asiBIICHHOI TeMe U
MOMEHTOB, B IOJIHOW Mepe €€
COOTBETCTBYET packpbIBaeT

3asBICHHOI TeMe 1
B IIOJIHOW Mepe €€
pacKkpbIBaeT

2. Crenespb
PaCKpPBITUS TEMBI

packphITa MaJiast 4acTh
TEMBI; TOMCK
uH(popMaIuu MpoBeIEH
MMOBEPXHOCTHO; B
U3JI0’KEHUHU MaTepuana
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

TeMa pacKpbITa
XOpOIIO, HO HE B
ITOJTHOM 00BEME;
uHpopMaun
MIPEICTaBICHO
HE/I0CTaTOYHO; B
OTIENBHBIX CITYJastx
HapylleHa JOruKa B
U3JI0KCHUT
marepuana, He
COBCEM JIOCTYITHO

TeMa pacKpbITa
MOJTHOCTBIO;
MpeCTaBJICH
00OCHOBaHHBIH
00BEM
uHpOpMaINH;
U3JI0KCHHE
Mmarepuana

JIOTUYHO, JOCTYITHO

3.YMeHue 10CTynHo
1 IIOHATHO IEPCAATH
coJiepKaHue JToKIajga
B BUJIE€ IPE3EHTALIUU

U3 MIPEICTABICHHON
IPE3EHTAlMH1 HE COBCEM
MOHATHA TeMaTHKa
UCCIIEIOBaHMs, AETaIN
HE PacKpbITHI

Ha OCHOBE
MPECTAaBICHHOMN
MPe3CHTAIH
dbopmupyercs
00111eC TOHUMAaHUE
TEMaTHKH
HCCJIEI0OBAHMS, HO

Ha OCHOBC

MPEICTaBICHHOMN

Ipe3eHTaIH
dbopmupyercs

IIOJIHOC IIOHMMAaHHUC

TeMaTUKH
HCCIICAOBAHUSA,
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HC ACHbI JC€TaJI1

PAaCKpBITHI AeTaIu

OueHuTe Npe3eHTalHUIO M0 CIAEAYIOINUM KPUTEPHUSIM:

€C COACPIKAHUC

Kpurepun Bajbl
OLICHUBAHHSA
0 1 2
II0JIHOTA uHpopmanus, uHpopManus, IIPE3EHTALNS
MCIIOJIb30BaHUs UCIoJIb3yeMas B IIPEJICTABICHHAS B | COAEPIKUT ITOJIHYIO
y4yeOHOro MaTepuana | Mpe3eHTaluu, He IIPE3EHTALNH, U YETKYIO
OTHOCHUTBCSI K TEME OTHOCHUTCS K TeMe, | nHpopmanuzo,
HO HEJJOCTaTOYHO JOCTaTOYHYIO JUIS
MIOJTHO PAaCKPBIBAIOT | popMupoBaHuUs

npeacTaBJICHUA O
TEMC

JIOTHKa W3JI0KEHHUS
Marepualia B
COOTBETCTBHH C
IJIAHOM M TEMOH
3aJaHus

Marepual
MpE3EHTalNU HE
COOTBETCTBYET TEME,
IIJIaHA HET

Marepuan
MIPE3EeHTALUN
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, TJ1aH
MIOCTPOEH HE TOYHO

Marepuall,
MIPUBEJCHHBIN B
Mpe3EHTalNU
IIOJTHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHusT U
COCTaBJICHHOMY
TJIaHy

TEPMHUHOJIOTHYCCKas 1
opdorpapuyeckas
IPaMOTHOCTD

B IpE3CHTAIlUA
MPUCYTCTBYIOT
opdorpaduyeckue
OIIIMOKH, HE BCE
TCPMUHBI TPUMCHCHDBI
IO CYIIECTBY

B IpC3CHTAlUN
MPUCYTCTBYIOT
opdorpaduyeckue
OIINOKU, TEPMUHBI
MMPUMCEHCHBI BEPHO

B IIPC3CHTAlUA
OTCYTCTBYIOT
opdorpaduueckue
OLTMOKHU, TEPMUHBI
MMPUMCEHCHBI BEPHO

AKKypaTHOCTb U
OpUTMHAJILHOCTh
ITOCTPOEHUS

TIpe3eHTAIHS
MocTpoeHa 6e3 yueta
KOMITO3HUITUH
cIammoB, 0e3
coOIroIeHUA
TpeOoBaHMIT K
mpudram u
[[BETOBOMY
0(hOpMIICHUIO

MIpe3CHTAIHS
MOCTPOEHA C
y4eToM TpeboBaHUM
K 0 OpMIICHHIO, HO
HET €MHOTO
odopmIIeHUs
CclIaiI0B

MIPe3CHTAIHS
MIOCTPOCHA B
TTOJTHOM
COOTBETCTBHH C
TpeOOBaHUSIMHU
oopmienus,
WCTIOJIb30BaH
OpUTMHAJIbHBIN
MOJIXO/T K
oopmieHuro
CJIalIOB

Ikana nepeBoaa 6a/1JI0B B 0OTMETKY

17-15 6amioB - «5»
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14 - 9 6amnoB - «4»
8-6 0aw10B -« 3»

Menee 6 6aUIOB MM OTCYTCTBHE PAOOTHI - «2»

3. 3amura npoexkTa: mNpeacTaBjIeHHe Pe3yJabTATOB BbINOJIHEHUS

Y4eOHO-HCCJIe0BATEIbCKOT0 MPOEKTA.

3amura MpoeKTa SBISETCA PyOEKHBIM KOHTPOJIEM IO IMIECTOMY pa3aeiy
“BHOPKOTOTHUECKHE HCCIACAOBAHHS ,
00yyYaroIMecs: CMOTYT:

— ONHMCBHIBATh METOBI OMOPKOJIOTMUYECKUX UCCIICIOBAHNH;

— IJIAHUPOBATh OMOAKOJIOTUUECKUN IKCTIEPUMEHT;

— IPOBOJIUTH OMOIKOJIOTUYECKUI IKCIIEPUMEHT;

— UHTEPIIPETUPOBATH PE3YJIbTATHI IPOBEACHHOTO OMOAKOJIOTHUECKOTO

OKCIICPUMCHTA C UCITIOJIb30BAHUCM KOJIUMYICCTBCHHBLIX MCTOJ0B.

B pe3yJbTare H3Yy4YEHUS KOTOPOro

JIist 3amuThl MPOEKTOB oOydarommmcs Heobxoaumo B pamkax BCP
MOJITOTOBUTH YCTHOE COOOIIEHHE IO pe3yjbTaTaM BBITIOJHEHUS] Y4YEOHO-
UCCIIE0BATEIBCKOTO MTPOEKTA C MPE3EHTALIUM.

TpeOoBaHus K Tpe3eHTAllMd W COOOIIECHUIO OIKCAaHbl B MpUMEpPE
BBITIOJIHEHUS Y4€OHO-UCCIIeI0BATEIHLCKOIO MPOCKTA.

Kpurepuu onieHMBaHUsl yCTHOTO COOOIIEHUS:

Banabl
Kpurepun
OlLlCHUBAHUSA
1 6an 2 0aj1a 3 0a11a
1. CooTBeTcTBHE cojiepXaHue JoKIaaa cojiepKaHue coJiepKaHue
coJiepKaHus JOKJIaIa | JIUIIh YaCTUIHO JIOKJIaza, 3a JOKJIaga
3asiBJIEHHOI TEME COOTBETCTBYET HUCKJIIOUEHUEM COOTBETCTBYET
3asBJIEHHON TeMe OTIICIILHBIX 3a4BJIEHHON TEME U
MOMEHTOB, B IIOJIHOW Mepe €€
COOTBETCTBYET pacKkpbIBaeT

3as1BJICHHOI TeMe U
B MOJIHOW Mepe €€
pacKpbIBaeT

2. Crenespb
PaCKpPBITHS TEMBI

packpeITa Majas 4yacTb
TEMBI; TOUCK
uH(pOpPMAaLIMU TPOBEAEH
IIOBEPXHOCTHO; B
U3JI0KEHUU MaTepuasia

TEeMa pacKpbITa
XOpOIIO, HO HE B
MOJTHOM 00BEME;
nHpopmarun
MIPEJICTABICHO

TeMa pacKphITa
MMOJHOCTBIO;
MPENCTABIIEH
000CHOBaHHBIH
00BEM
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OTCYTCTBYCT JIOT'UKa,
JAOCTYIIHOCTD

HEJ0CTaTOYHO; B
OTJIENbHBIX CIyYasix
HapYyIICHA JTOTHKA B
U3JI0KEHUU
MaTepuaia, He
COBCEM JIOCTYITHO

uH(bOpMaINH;
U3JI0)KEHHE
marepuana
JIOTUYHO, JOCTYITHO

3.YMeHue 10CTyITHO
Y TIOHSITHO MepeaTh
coJiepKaHue JI0KJIaia
B BHJIC NIPE3CHTAIIUU

U3 MpeICTaBICHHONW
IIpE3EHTALM1 HE COBCEM
MOHTHA TEMaTHKa
UCCJIEIOBaHMSI, eTaIN
HE PaCKPBITHI

Ha OCHOBE
MPEICTaBICHHON
MIPE3eHTalUN
dopmupyercs
oO11ee MOHUMaHHE
TEMaTUKU
HCCJIEI0BAHMS, HO
HE SICHBI JeTalu

Ha OCHOBE
MPECTAaBICHHON
MIPE3EeHTALUN
dbopmupyercs
MOJIHOE TOHUMaHUE
TEMATHKHU
HCCIIEI0BAHMS,
PACKpBITHI JETAIH

OueHuTe Npe3eHTalHIO 10 CIEIYIOUUM KPUTEPHUSIM:

€C COACPpIKAaHUC

Kpurepun Basl
OLICHUBAHMS
0 1 2
IIOJIHOTA nHpopmanus, uH(popManus, MIPE3CHTALNS
MCIIOJIb30BaHUs UCIOJIb3yeMas B IIPEJICTABICHHAA B | COAEPIKUT MOJIHYIO
y4eOHOro MaTepuana | Ipe3eHTaluu, He Mpe3eHTAlNH, U YETKYIO
OTHOCHUTBCSI K TEME OTHOCHTCS K TeMe, | nHpopMmarluio,
HO HE/I0CTaTOYHO JOCTaTOYHYIO JUIS
MIOJTHO PAaCKpBIBAIOT | popMUpOBaHUS

IIPEJICTaBJICHUS O
TeMe

JIOTHKA U3JI0KEHUS
Marepualia B
COOTBETCTBHH C
IJIAHOM M TEMOH
3aJaHus

Marepual
MpE3EHTAlNN HE
COOTBETCTBYET TEME,
IIJIaHA HET

Marepuan
MPE3eHTAIUN
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, TJ1aH
MIOCTPOEH HE TOYHO

Marepuarl,
IIPUBEJICHHBIN B
[IPE3EHTALUN
MTOJIHOCTBIO
COOTBETCTBYIOT
TEeMe 3a1aHUs U
COCTaBJICHHOMY
IJIaHy

opdorpaduyeckas
rpaMOTHOCTD

TCPMHUHOJIOTMYCCKAas U

B IIPE3CHTAINU
MPUCYTCTBYIOT
opdorpapudeckue
OIIMOKH, HE BCE
TCPMUHBI IPUMCHCHDBI

B IIPE3CHTAINH
MPUCYTCTBYIOT
opdorpaduyeckue
OMIMOKHU, TEPMHUHBI
MPUMEHEHBI BEPHO

B IIPE3CHTAINH
OTCYTCTBYIOT

opdorpadudeckue
OImUOKH, TEPMUHBI
MIPUMEHEHBI BEPHO
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0 CYLIECTBY

AKKYPAaTHOCTb U
OpUTrMHaJIbHOCTDH
IMOCTPOCHUA

MPE3CHTAIHSI
MocTpoeHa 0e3 yuera
KOMITO3UIIUU
clIaumoB, 0e3
cOOIrOIeHUS
TpeOOBaHMI K
mpudTaM u
I[BETOBOMY
0(OpMIICHUIO

pe3CHTAIHS
MIOCTPOCHA C
y4eTOM TpeOOBaHMI
K 0 OpMIICHHIO, HO
HET JMHOTO
odopmIIeHUS
CJIaliI0OB

Mpe3eHTalUs
MIOCTPOCHA B
MIOJIHOM
COOTBETCTBHH C
TpeOOBaHUSIMHU
oopmrenus,
UCIOJIb30BaH
OpUTMHAIbHBIN
MOAXOJI K
odopmiteHnIO
cJIai0B

KpI/ITepI/II/I OLICHHMBAHUA 3allIUTHI IIPOCKTA! OasIel 3a YCTHOC COO6HI€HI/I€ )51

IMPC3CHTAINIO CYMMUPYIOTCA.

IIKAJIOH:

17-15 6amwioB - «5»
14 - 9 6amoB - «4»

8-6 0aw1oB -«3»

Menee 6 6a/10B WM OTCYTCTBUE PAOOTHI - «2»

OLCHKA BBICTABJIAICTCA B COOTBCTCTBHHU CO
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2.3. OueHoYHbIE CpPeACTBA NMPOMEKYTOYHOH ATTECTAMH IO JMCHUIIMHE
«buoJsorus»

[IpomexxyTOoUHass KOHTPOJb MO AUCHUIUIMHE «BUONOTHs MPOBOAMUTCS B
BHUJIE MHCHMEHHOW HTOrOBOM KOHTPOJIbHOW paboThl. KoHTponwHas paboTa
BKJIIOUaeT B ceOs JBa THUMA 3aJaHUN: TECTOBBIE BOIMPOCHI, HAMpaBICHHE Ha
IIPOBEPKY YCBOEHUS TEOPETUYECKOr0 Marepuana, 3aJadyd W 3aJlaHud,
HaIpaBJIeHHbIC HA TPOBEPKY CHOPMUPOBAHHOCTU MPAKTUUECKUX YMEHUH.

Yacts 1 comepxut 15 3amanuii ¢ BBIOOPOM OJHOIO BEPHOTO OTBETA W3
yetblpex M 10 3amaHuil ¢ BBIOOPOM HECKOJIBKMX BEpPHBIX OTBETOB, Ha
COOTBETCTBUS OMOJIOTMUECKUX OOBEKTOB, IPOLIECCOB U SBJICHUII.

Yacts 2 copepkuT 4 3a1a4n U3 pa3HbIX TEM JUCLUIUIMHBI U 1 MPaKTHKO-
OpUEHTUPOBAHHOE 3aJlaHue, (OPMUPYEMON B COOTBETCTBUM C METOJUYECKUMU
PEKOMEHJALUSIMU.

B 3aganusx 1-15 BeiOeprTe 01MH NPaBUIIBHBIN OTBET:

1. XUMMYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAET
MOJIEKVYJIA

1) ne30kcuprOOHYKIEMHOBOW KHCIIOTHI

2) puOOHYKIIEMHOBOM KUCIOTHI

3) nunuaa

4) nonucaxapuaa

2. YAAJIEHUE JUMEPOB TUMHWHA B MOJIEKVIJIE JTHK
[MPOUCXOOUT B ITPOLECCE

1) TpancBepcuu

2) penapaiuu

3) peruukanuu

4) tpanchopmanuu

3. AJIAA ObBPASOBAHUA JIMITMAHOI'O BUCJIOA BAXKHbI
B3AUMOJIEVCTBUS MEX]TY MOJIEKYJIAMU JIMTTMIOB:
1) BomopoaHbIE U HOHHBIE

2) UOHHBIE U KOBAJICHTHbIE

3) KoBaNieHTHBIE U TUAPODHOOHBIE

4) Tonbko rupodoOHbIC

4. YIAJIEHUE JUMEPOB TUMHNHA B MOJIEKVIJIE JTHK
I[MPOUCXOIUT B ITPOLECCE

1) penapauuu

2) Tpanchopmaruu

3) TpaHCBEepCcUU

4) peruiukanuu

5. I KJIETOK PACTEHMI HE XAPAKTEPEH CUHTE3
1) aMMHOKHUCIIOT

2) HYKJICOTH/IOB
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3) raukoreHa

4) pochomunuaon

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

1) TpaHCKpUIIITUU

2) penyIIuKaiuu

3) neHatypauuu

4) ciupanu3aluu

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

2) oOMeH reHeTuYecKor nHpopManuen Mexay TOMOJIOTHYHBIMA XPOMOCOMaMHU
3) yMEHBbIIIEHUE YK CIIa XPOMOCOM BIBOE

4) yBenM4YEeHHUE YKCTIa TaMET

8. ITOJIMITEIITUAHBIE LHETI CUHTE3UPYIOTCS HA PUBOCOMAX,
HAXOJAINXCA:

1) B iuT03051€ 1 MOAUGDUIIUPYIOTCS TAKXKE B ITUTO30JI€

2) B IUTO30J1€, 3aTeM MOAUPUIIUPYIOTCS B anmnapare [ oybaku

3) Ha MeMOpaHe PHI0TUIa3MAaTUYECKOTO PETUKYIIyMa, 3aTeM MOAUPUITUPYIOTCS
B anmapate [ oybaxu

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

9. UHTPOHBI BCTPEUHAIOTCA B TEHAX

1) ToJIbKO 2yKapuOT apxebakTepuii

2) 9yKapuoT u dy0aKTepHii

3) aybakTtepuii u apxedakTepuit

4) apxebakTepuil U IyKapuoT

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

1) o6pazoBanuemM Mosnekyia ATD

2) ¢ OCBOOOXIECHUEM SHEPTUU

3) pacuienjaeHreM BeIIeCTB

4) UCTI0JIb30BAHUEM PHEPTUU

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

1) muTOoXOHIPUS

2) xpomocoma

3) ren

4) XJ0pOoILIacT

12. JOYEPHUE XPOMATHUIbI CTAHOBSTCS CAMOCTOSATEJIBHBIMU
XPOMOCOMAMMU ITOCIJIE

1) cnapuBaHusi TOMOJIOTUYHBIX XPOMAaTHU/T

2) oOMeHa y4yacTKaMH MEX]Ty TOMOJIOTHYHBIMU XPOMOCOMAMHU

3) pa3aeneHusi COeUHSIONICH UX LIEHTPOMEPHI

4) BBICTpaBaHUS XPOMOCOM B 3KBATOPHALHOMN TUIOCKOCTH KIIETKH
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13. TEHETUYECKUU KOJI — OTO:

1) HaboOp KIETOYHBIX TCHOB

2) HyKJICOTUIHAS MTOCIICIOBATEILHOCTh T'eHA

3) reHeTHUYECKAs IKCIIPECCHS

4) cucteMa 3amrcy TeHETHUCCKOM nHpOpMaIK

14. B KAKUX U3 ITEPEYNCJIEHHBIX OPTAHEJIJI CAMAS BBICOKAS
KOHI[EHTPALIMS Ca?*

1) simpe

2) MUTOXOHIPHUSIX

3) muToIIa3Me

4) armapare ["oybxu

15. KAKHME W13 ITEPEYMCJIEHHBIX HMXXE CTPYKTYP KJIETK HE
NMEIKOT MEMBPAHBI

1) MM30COMBI

2) XJIOPOTIACTHI

3) sApBIIIKA

4) ammapart I'obmku

ITAaJOHBI 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 MPABUIIBHBIX OTBETOB WM YCTAHOBUTE
COOTBETCTBHUE WJIM MOCIIEI0BATEIIbHOCTD:!

16. BOCCTAHOBUTE B UICTOPUYECKOM IIJIAHE
[TOCJIEJIOBATEJILHOCTbB STAIIOB BO3/IEMCTBU S YUEJIOBEKA HA
BUOC®EPY:

1) ycwiieHue BIMSHUS Ha IPUPOTY C KOPSHHBIM ITPeoOpa30BaHUEM YacTH
AKOCHUCTEM;

2) U3MEHEHHUE PIKOCUCTEM Yepe3 MacTh0y CKOTa, YCKOPEHHUE pOCTa TPaB MyTeM
WX BBDKUTAHUS U T. I1.;

3) rinobanbHOE U3MEHEHHE BCEX IKOJIOTUYECKUX KOMIIOHEHTOB B IIE€JIOM B CBSI3U
C HEOTPAaHMYCHHOW MHTEHCU(UKAIIUEH XO3SICTRA;

4) cBepXUHTEHCUBHAS 0X0Ta 0€3 PE3KOTr0 NM3MEHEHHUS YKOCUCTEM B IEPUOJ
CTaHOBJICHHSI YEJIOBEUYECTBA,;

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

17. BBIBEPUTE TTPOLECCHI, ITPOTEKAIOIIUE B ITPOD®A3E ITEPBOI'O
JIEJIEHV ST MEHO3A
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1) oOMeH yyacTkaMu XpoMOCOM

2) Habop xpoMocom u yucio monekys JIHK B kinetke — 4n4c

3) neneHue LEeHTPOMEP XPOMOCOM

4) popmupoBaHHe BEpETEHA JEICHUS

5) BbICTpauBaHUE XPOMOCOM IO IKBATOPY KIETKU

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

1) ciupanuzanus XpoMocoM

2) penymnukarus Mmoiekyn JJTHK

3) pacTBOpeHHE SIACPHOU 000JIOUKH

4) cuHTE3 OEJIKOB B IIUTOIIA3ME

5) cunte3 uPHK B siape

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

1) yriekucnelii ra3 Boiensiercs B atMmocepy B mporiecce (OToCHHTE3a B
JTHEBHOE BpEMSI, 2 B HOYHOE BPEMSI €T0 YaCTh MOTJIOIACTCS PACTEHUSAMH U3
cpensl;

2) yrieKucIbli ra3 morjiomaercs u3 arMocdepsl B nmporecce (GOTOCUHTE3a B
JTHEBHOE BpEMsi, a B HOUHOE BPEMsI €T0 YacTh BBIJICISETCS PACTCHUSIMU B CPENY;
3) yriIeKucIbIi a3 aTMocdepsl MorioniaeTes B mpoiecce oTOCHHTE3a C
00pa3oBaHUEM OPTaHUYECKHUX BEIECTB, & C THOEIbIO0 PACTEHUI U )KUBOTHBIX
MPOUCXOJUT OKUCIICHHE OPraHUYECKUX BEIIECTB C BBIJICIECHUEM YIJIEKUCIIOTO
rasa;

4) yriekuclblid ra3 atMocQepsl morjioiaercs B mpoiecce GOTOCUHTE3a, a IpU
JILIXaHUM BBIACISIETCSL B aTMOC(EpY;

5) yriekuchslii ra3 aTMocdepbl OTIIONIAETCs B Mpoliecce GOTOCUHTE3A, a IPU
CKUTAaHUU OPTAaHUYECKUX BEILIECTB BhIACISAETCSA B aTMOCchepy.

20. YKAXUTE ITOCJIIEAOBATEJIbBHOCTDH ®A3 OIUIOJJOTBOPEHNA.
1) cnusiHME TaMeT, WM CUHTaMui

2) TUCTAaHTHOE B3aMMOJCHCTBHE M COMMIKCHHE TaMET

3) KOHTaKTHOE B3aUMOJICUCTBUE TaMET U aKTUBAITUS STHIIEKIICTKH

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

1) bopmupoBanme YeThIpEXKaMEPHOTO Cep/ara

2) o6pa3oBaHue 0JIACTOMEPOB

3) popMupoBaHrie HEPBHON CUCTEMBI

4) popmupoBaHrEe ME30AEPMbI

5) oO6pazoBaHKe ABYXCIONHOTO 3apO/IbIiia

22. BRIBEPUTE TPU ®YHKIUU ITJIASMATUYECKOM MEMBPAHBI
1) obecrnieunBaeT MOCTYIJIEHUE B KJIETKY HOHOB U MEIKUX MOJIEKY

2) obecrieurBaeT MepeIBHKCHHUE BEIIECTB B KIIETKE

3) OTrpaHMYMBaAET UUTOIIA3My OT OKPYKAIOLIEN CpeIbl
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4) y4acTByeT B MOIVIONIEHUHU BEUIECTB KJIETKON

5) mpuaaeT KJIeTKe KECTKYIO popMy

6) coyxuT matpuuei 1 cuaresa uPHK

23. BBIBEPUTE JIBA ITPU3HAKA HE INOAXOJAIIUE JIA OITMCAHUA
TPAHCKPUIIUUN YV DYKAPUOT

1) obpa3zoBaHue MOJUHYKICOTHUTHON LIeTTH

2) COeAMHSIOTCS HYKJICOTH/IbI, COJIEpKaIlie IE30KCUPUO03y

3) matpurieit cimyxut Mojekyiaa JJHK

4) IpOUCXOIUT B SApE

5) yasoenue mojekyisl JIHK

24. YCTAHOBUTE INOCJIIEAOBATEJIBHOCTbB ITPOLIECCOB
SMBPUOHAIJIBHOI'O PA3BUTUA ITO3BOHOYHbBIX )KUBOTHBIX:
1) 3aknaaka 3a4aTOYHBIX OPraHOB 3apOAbIIIa

2) HampaBJIEHHbIE TIEPEMEILICHUS KIIETOK U UX JudPpepeHupoBKa

3) pa3BUTHE HEPBHOM TUIACTUHKHU

4) cnusiHue AULIEKIETKU U CIEPMAaTO301a U 00pa30BaHuE 3UTOThI

5) popMupoBaHrE MHOTOKJIETOUYHOTO OJJHOCIOMHOTO 3apOIbIiiia

25. YIIOPAAOUUTE NUCKOITAEMBIE ®OPMbI YEJIOBEKA I10
BPEMEHU CYIIECTBOBAHUS, HAUMHASI C CAMOM JIPEBHEM
OOPMBI:

1) YenoBek ymemnblii

2) KpoMaHbOHIIBI

3) HeanaepTanbIisl

4) YenoBek NpsIMOXOISIINNA

5) ABcTpanonurek

JTaJI0HBI OTBETOB

No
3aaHus

16 17 18 19 20 21 22 | 23 24 25

orBer |54,213|141245(345| 231 2543113425 (45231]51,4,3,2

B 3aganusix 26-30 pemure 3agauu:

3ananme 26. 3agaua Ne 1. Onpenenute, Kakas OKpacka IIBETKOB OyJIeT y pacTeHU ropoxa,
MOJIYYUEHHBIX OT CaMOONBUICHUS TOMO3UTOTHBIX POJUTENBCKUX (OPM C KPAaCHBIMH U C
OebIMU 1IBETKAMH, a TAK)Ke OT UX CKPEIUBaHUs MEKIy c000i.0

Pemenne. OGe poaurensckue GopMbl TOMO3UTOTHBI, TO3TOMY 3alUCh CKPEIIMBAHUNA OyneT
CHEAYIOLIEH:

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

— OT MEePEKPECTHOrO onbuieHUs: P: AA X aa.

["omo3uroTHbIe (OPMBI JAIOT €AMHCTBEHHBIN THII TaMET, U MMO3TOMY IIPU UX CIUSHUM OyAer
MoJTy4eH eIMHCTBeHHbIN Tin noToMKoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OrtBer. 1. KpacHOIIBETKOBbIE TOMO3UIOTHBIE PACTEHMs JAIOT TOJIBKO (POPMBI C KPaCHBIMHU
nBeTkamu. 2. Bce moToMku pacteHuii ¢ OenbIMH LBETKaMu OyayT OeloLBETKOBBIMH (OHU

58




BCEr/Ia TOMO3UTOTHBI). 3. Bce pacTeHHs OT CKpelMBaHUsI KPACHOI[BETKOBBIX TOMO3UTOTHBIX
Cc OCJIONBETKOBBIMM  OYIyT  KPacHOIIBETKOBBIMH  (IIOMHUHAHTHBIM  ()EHOTHII), HO
TeTepPO3UTOTHBIMU IO TEHOTHUITY.

3aganue 27. 3agauya Ne 2. Ha peGenka c [ rpynmoii KpoBu B pojoMe MPETEHAYIOT IBE
POIIUTENbCKUE MAPBI:

— 1 mapa: marts ¢ I, oren ¢ IV rpynmnoii kposu;

— 2 nmapa: Matb co 11, oren ¢ III rpynmoit kpoBu.

Kakoii mape npuHaanexxut pedeHokx?

Pemenue. Pe6enox ¢ I rp. kpoBu no renoruny — [°1°. Takoe coueranue ajuienacii BO3SMOXKHO
TOJBKO B CIy4yae, €CIIM TaMeTbl W OTUA, W Marepu Oynyr conepkarb amenn [°.
CrnenoBarenbHO, 3Ta KOMOMHAILIMS TE€HOB MOTJIA OCYIIECTBHUTHCS TOJIBKO MPH 3a4yaTHH
peOeHka B cilydae BTOPOW Maphl, KOTJIa MaTh M OTEI T€TEPO3UTOTHI. 3alUIIeM CXEeMY
CKpEIMBaHUS:

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

O4eBHUIHO, YTO MEpBasi CYMpPYXKECKas mapa MpeTeH10BaTh Ha 3TOr0 peOeHKa HE MOXKET, T. K. Y
Hee MOryT ObITh ety ToabKo co Il u Il rpynnamu kposu:

P: I°1° @ x IA 1 BJ; F1: 50% 1A I° u 50%IB I° (y mereii 11 u I11 rp. KpoBH COOTB.).

OTtBer. PeOeHOK pUHAIUIEKUT BTOPOI TTApe CYIPYTOB.

3ananme 28. 3agaua Ne 3. Onpenenure cpeaHUN pa3Mep JIMCTOYKOB Yy Oeloro Kiesepa,
MOJIYYEHHOTO OT CKPEIIMBAHUS TETOPO3UTOTHBIX pacTeHwii ¢ jaucroukamu 10 m 7 Mm
COOTBETCTBEHHO.

Pemenue. OnpezensieM TeHOTHUITBI U 3aMIMCHIBAEM CKPEIIMBAHUE:

P: V ba v x V by v; onpenensiem ramersr: GQ: 0,5V ba + 0,5v; G3: 0,5V by + 0,5v;
nonydaeM otoMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Oteer. [lonydyeno 4 tuna pEeHOTUIIOB M TEHOTUIIOB B PAaBHBIX COOTHOIICHUSAX. M3 HUX 1ist
nepBoro OyJaeT XapakTepHa CBEPXJOMUHAHTHOCTD (CpeaHH pa3Mep TUCTOYKOB 18 MM).

3aganue 29. 3agauya Ne 4. [IpoananusupyiTe xapakTep Nnepeiadu perecCUBHOrO, YaCTUYHO
CLIETJIEHHOTO C I10JIOM, HacJIeICTBEHHOT0 3a00J1€BaHMs OT MaTepu K OTOMKaM.

Pemenne. P:2X aX a IX AY A Gonpna F1: 92X AXad XaY AF2:9X AXa; $XaXa ;&8
X AY A ; 38X aY A GonbHa

OTtBer. bone3nn NnepeaacTes OT MaTCpu 4Cpe3 JeTel u MMPOSABJISACTCA TOJIBKO Y BHYYCK.

3apanme 30. 13 snemeHTOB cool1iecTBa (1oJIeBKa, 3€pHO 371aKOB, (DUIIMH, XOPEK) COCTaBbTE
MUIIEBYIO [N ¥ Ha OCHOBAHWU TPaBWJIA SKOJOTMYECKON TTHPAMHUJIBI OTIPEICITHTE, CKOIBKO
HYKHO 3€pHa, UTOOBI B JIECY BBIPOC OJIUH (PUIIMH Maccoil 2,5 Kr.

Otser:
3epHO 31aK0B Mebmis-moneBka Xopek QunuH
2500 kr 250 xr 25 kr 2,5 kr

B wurtoromoit paboTe mnpeacTaBieHbI 3aJaHus, OTHOCSIIUECS K TpeM
YPOBHSIM CJIOKHOCTH: “‘HUBKMI~, “‘CpeaHuid”’, “BbICOKMI~ . B 3aBUCMMOCTH OT
TUTA ¥ TPYJIHOCTH 3aJaHUSl €r0 BBIMOJHEHUE OIEHMWBAETCS Pa3HbIM YHCIOM
O0amioB. BpIMmogHeHHe KaXaA0ro 3ajaHus “‘HU3KOT0” YPOBHSA CIOXXKHOCTH
oueHuBaerca 1 Oamiom. 3a BBINOJHEHUE 3aJaHUN ‘“‘CpeAHEro” ypOBHS
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CIIO)KHOCTH 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 MpHCBauBaeTrcs A0 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, [TPEAYCMATPUBAIOLINE Pa3BEPHYTHIN
OTBET

KpI/ITepI/II/I OLIEHHBAHHUS UTOTOBOM MHUChMEHHOM pa6OTBII

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

“yIIOBJIETBOPUTEIIHO™ 50-69%
“HEyOBIIETBOPUTEIBHO” MmeHee 49%

60




