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1. ITacmopT OLEHOYHBIX CPEACTB MO JUCHUIINHE «BHosorus»

OueHouHble cpeAcTBa MO OWOJNIOrMM MpeAHAa3HAYeHbl MJIs TMPOBEIEHHUS TEKYLIETO,
pyOeXHOr0 (TEeMAaTUYECKOT0) KOHTPOJIS U IPOMEXKYTOUHOM aTTeCTalluy MO0 AUCLIUILIINHE.

KoHTpons M olLeHKa pe3yJbTaToB OOYYEHHS OCYLIECTBISIETCS IIPENojaBaTelieM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA U J1a00paTOpHBIX paboT, TECTUPOBAHUSA, a TAKXKE
BBITOJIHEHHS 00YYarOIUMUICS HHIUBUAYJIbHBIX 33JaHUH, IPOEKTOB, MCCIICAOBaHMA. Pe3ynbTaThl
00y4YeHHsI ONPENEIsAIOT, YTO 00yYaroIuecs JOJDKHBI 3HAaTh, IOHUMATh U JIEMOHCTPUPOBATH 110
3aBEpIICHUU U3YUYCHHSI TUCIUTINHBI.

s dbopMupoBaHusi, KOHTPOJIS M OILICHKU PE3YJIbTaTOB OCBOCHUS YUYEOHON IHCIUIUIMHBI
UCIIOJIB3YETCS] CUCTEMA OLIEHOUHBIX MEPOTPUSATHI, MPECTABIAIONMIAs COO0N KOMILIEKC YUeOHBIX
MEPONPUITHIA, COTJIIACOBAHHBIX C pe3yslbTaTaMu OOyueHUs U CPOPMYIUPOBAHHBIX C YYETOM
OI'OC COO (npeamerHsble pe3ynbratsl o aucuuiuinae) u I'oC CIIO.

Cucrema OLIEHOYHBIX MEPONPHUATHHA, CHPOCKTUPOBAaHHAs MO IucHMIUIHE «bromorusy,
MPE/ICTABJICHA B MACTIOPTE OLICHOYHBIX CpeACTB (Tadnuna 1).



Ta0muma 1

HacnopT OLICHOYHBIX CPEJACTB 110 AUCHUIIINHE «buoornsay

Pa3zgen 1

Kierka — cTpyKTypHO-QpyHKIIMOHATbHAS €JUHULIA KUBOTO

PesyabTaTsl 00yyeHus

XapakTepu30BaTh CTPYKTYPHO-(YHKITMOHATIBHYIO OpPTraHU3aIMIO KIIETKA Ha OCHOBE HAOIOICHHUS

OuenovyHoe MmeponpusiTue
PYOexHOTro (TEMAaTH4Y€eCKOI0)

KontponsHas padora “MoiekyIsspHbIi ypOBEHb OpraHU3alNHU )KUBOTO”

KOHTPOJIA
OuneHo4yHOEe MEPONPUATHSA TEKYLIEro
Tema Pe3yabTaTrnl 00yueHusi Mo TeMaM ponp y OueHovHble cpeacTBa
KOHTPOJIA
Tema 1.1 OnuceiBaTh METOIBI UCCIIENOBAHN HA | 1. 3amosHeHne TaOIUIbI C OITMCAHUEM 1. TaGaue! ¢ oMMCaHuEM METOHOB

buonorus xak
HayKa

MOJICKYJISIDHOM U KJICTOYHOM YPOBHC

METOJ0B MUKPOCKOITUPOBAHMS C X
JIOCTOMHCTBaMU U HEJOCTATKaMH

2. 3anonHeHue Tabnuibl « Bkiiag y4eHbIX B
pa3BuUTHE OMOJIOTUM

MUKPOCKOIIUPOBAHUSA C UX
JIOCTOMHCTBAMM U HEJIOCTaTKaMH
2. Tabnuna «Bxian yueHsIx B
pa3BUTHE OMOJIOTUN»

Tema 1.2 O6mIas

XapakTepru30BaTh YPOBHHU KUBOU

3anosHeHUEe CPAaBHUTEIBLHOMN TaOIUIIbI

CpaBHuTenbHas TabauIa CX0/ICTBA U

XapaKTEPUCTUKA | MaTEPUU CXOJICTBA U Pa3IN4Mil )KUBOT'O U HE )KUBOI'O | PA3JIMYULA )KUBOI'O U HE KUBOT'O
KU3HU OnuceIBaTh METOJIbI UCCIIEIOBAHUS HA

MOJIEKYJIIPHOM U KJIETOYHOM YPOBHE
Tema 1.3 XapakTepus3oBaTh CTPOEHUE U 1. ®poHTaNBHBIN 0IIPOC 1. Ilepeuenp BOnpocoB K
buonornyeckun CBOMCTBAa OCHOBHBIX OMOMOJIEKYJI [ToaroToBKa yCTHBIX COOOIIEHUH C (pPOHTAIIBHOMY OTIPOCY
BAYKHBIE [TpoBoauTH HAOMIOIEHNE U3MEHEHUI IIpe3eHTalueN 2. OTueTsl MO J1AOOPATOPHBIM paboTam
XUMUYECKHE (GyHKIMOHUPOBaHMS OMOTIOIMMEPOB 2. BolnonHeHue U 3amura J1abopaTopHbIX
COCIMHEHMUS pabot: «Onpenenenue BuramuHa C B

IpOAYKTAaX MUTAHUI,




«'unpodunpHO-rUAPODHOOHBIC CBOWICTBA
JUTIHAIOBY

Tema 1.4
CTpyKTypHO-
(byHKIMOHATBHA
s OpraHu3anus
KJIETOK

Paznuuars cyniecTBEHHBIE IPU3HAKH
CTPOCHMSI KJIIETOK OPraHU3MOB Pa3HbIX
LApPCTB KUBOMU IIPUPOBI

[TpoBoIUTH HAOIIOIEHUE KIETOUHBIX
CTPYKTYpP ¥ UX U3MEHEHUH C IIOMOIIBIO
MHUKPOCKOIIA

1. OuennBaemMasi TUCKyCCHUs 110 BOITPOCAM
JEKUUU

2. Pa3paboTka MEHTalIbHOM KapThl 10
KJaccu(UKALUU KIETOK U UX CTPOCHUIO Ha
MPO- U DYKAPHOTHUYECKUX U 10 IAPCTBAM B
MUHU TPYIIax

3. BeimonHeHue u 3amuTa 1a00paToOpHBIX
pabor:

«CTpoeHue KIeTkH (pacTeHus, 5)KUBOTHBIE,
rpuOBbl) M KJIETOYHBIC BKIIIOUEHHUS (KpaxMmal,
KapOTHUHOUIBI, XJIOPOTLJIACTHI,
XPOMOILIACTHI)»,

«IIponuniaemocts MeMOpaHsbI (TIJI1a3MOIHU3,
JIETIIIa3MOJIH3 )»

1. ITepeueHpb BOMPOCOB K OLIEHUBAEMOI
IUCKYCCHU

2. MeHTanbHas KapTa 1o
KJ1accu(UKaLUU KJIETOK U X
CTPOEHMIO Ha MPO- U 3YKapHUOTUUYECKUX
U 110 L@pCTBaM B MUHHU Ipymmax

3. Otuersl 110 J1abopaTOpHBIM paboTam

Tema 1.5 Pa3nuuatk CyleCTBEHHBIE IPU3HAKU 1. ®poHTaNBHBINM OIIPOC 1. Ilepeuens BOnpocoB K
CTpyKTypHO- CTPOEHHMSI KJIIETOK OpraHu3MoB pa3HbIX | 2. Pa3pabotka rioccapus (GpOoHTaNBHOMY OIIPOCY
(YHKIMOHAJIBH | LIAPCTB )KUBOM MPUPOJIBI 3. Pemenue 3aa4 Ha onpezeneHue 2. I'moccapuii ¢ onpeeneHHbIM

ble (paKTOpHI OnpenensiTh MOCIe0BaTEIbHOCTD IIOCJIEI0BATEIILHOCTH HYKJIEOTHIOB IIEPEYHEM TEPMHUHOB
HacneacTBeHHOC | HykieotunoB JIHK n PHK 3. 3agauu Ha onpeneneHue

™ ITOCJIEI0BATEIbHOCTH HYKJIEOTHUIOB
Tema 1.6 XapakTepu3oBaTh IIPOLIECCHI 1. ®poHTaNBHBII OIIPOC 1. Ilepeuenp BOnpocoB K

IIpoueccsl MaTpUYHOTO CUHTE3a 2. Tect «IIporeccel MaTpUYHOTO CUHTE33a»  |(PPOHTAIEHOMY OIPOCY
MaTpUYHOTO OnpenensTs Nocie 0BaTeIbHOCTD 3. Pemenue 3a1a4 Ha onpeiesIeHNE 2. Bompocsl uist Tecta

CUHTE3a aMUHOKHCIIOT B MOJIEKYJie OenKa ITOCJIETIOBATEIbHOCTH AMUHOKHUCIIOT B 3. 3agaun Ha onpeneneHne

WuTepnpeTupoBath CTPYKTYpy H
(GyHKIIMOHATBHOCTD O€liKa B Cilydae
HU3MCHCHHUA I10CICA0BATCIIBHOCTH

MoJIeKyIe Oenka
4. PeleHue 3a/1a4 Ha ONpEAEICHUE
MOCJIEI0BATEIbHOCTH AMUHOKHUCIIOT B

MOCTIEI0BATEIHHOCTH AMHHOKHCIIOT B
MOJIEKYJIe OenKa
4. 3agaun Ha onpesiesieHue




nykieotuaoB JJHK

MoJieKyJie Oelika B Cllyyae U3MEHEHUs
IIOCJIEI0BATEIbHOCTH HyKieoTn10B JTHK

HIOCJICIOBATEIbHOCTH AMHUHOKHCIIOT B
MOJIEKyJie Oelika B clTydae M3MEHEHUs
HOCJICIOBATEIbHOCTH HYKJICOTH/I0B
JIHK

Tema 1.7
Hexnerounsie
(bOopMBI )KU3HH

Paznuuars cyniecTBEHHBIE IPU3HAKH
CTPOCHMSI KJIIETOK OPraHU3MOB Pa3HbIX
LAPCTB KUBOU IIPUPOIBI

1. ®poHTaNBHBIN 01IPOC

2. [ToaroroBka yCTHBIX COOOIIEHUM €
npeseHTanuen (Bupycheie u
OakTepuanbHbie 3a00aeBanus. OOue
MIPUHIIMITBI UCTIOIH30BAHUS JIEKAPCTBEHHBIX
BemecTB. OCOOEHHOCTH MPUMEHEHUS
AHTUOMOTHKOB)

1. Ilepeuenp BOpocoB K
(bpoHTaIBLHOMY ONpOCY

2. IIpe3eHTanus 1 yCTHOE COOOIICHHE,
COI'JIACHO MEPEUHIO TeM

Tema 1.8
OOMEeH BelIeCTB
U TIpeBpalieHue

OnuceiBaTh OCHOBHBIE
JHEPreTHYCCKHUE U TUTACTUICCKHE
MIPOLIECCHI KIIETKU (0OMEH BEIIECTB,

1. dpoHTaNBHBIN OMpoC
2. 3amoIHCHUE CPABHUTEIHLHOM TAOJIUIIBI
XapaKTepUCTHK TUIIOB 0OMEHa BEIIECTB

1. [TepeyeHsb BOIPOCOB K
(GpOHTATBHOMY OIIPOCY

2. CpaBHuUTeNbHASA TaOIUIA
XapaKTEPUCTHK TUTIOB OOMEHA

SHEPTUHU B XeMO-, (POTOCHHTE3)

KIIETKE BELIECTB

Tema 1.9 XapakTepHu30BaTh KU3HEHHBIN LUK 1. O6cyxaeHre o Borpocam JIEKIUH 1. Ilepeuens BOonpocoB isl
JKu3HeHHbIN KJIETKU 2. Pa3paboTka 1eHTbl BpEMEHU KU3HEHHOTO | 00CYK/IeHUs

UK KJIIETKH.
Muro3. Meiio3

IIUKJIA

2. Jlenrta BPEMCHH KU3HCHHOI'O TUKJIa

Pazgen 2

CrtpoeHue M PyHKIIUM OPraHU3MAa

Pe3yabTaTsl 00yueHus

PAa3MHOXKCHUA OPraHU3MOB

HpOFH03I/IpOBaTI) BO3HHMKHOBCHHE MIPU3HAKOB B X0JA€ MHAUBUAYAJIbHOI'O Pa3BUTHA U

OueHoyHoe MeponpusiTue py0e:KHOro (TeMaTHYeCKOro)

KOHTPOJIS

KonTtponbHas padora “CtpoeHue u GpyHKIIMH OpraHuzma’”




OHeHO‘lHOC MEPONPUATUSA TEKYHIECIO

Tema Pe3yabTarsl 00y4yeHusi mo remam OueHo4YHbIE CpeCcTBA
KOHTPOJISA
OnuceiBaTh CTpOEHME U B3aUMOCBA3b | 1. OnieHnBaeMas JUCKyCCHs 1. [IepeyeHr BOpOCOB K
YacTeil MHOTOKJIETOYHOTO opranu3mMa | 2. Pa3paboTka MEHTaJIbHOW KapThl TKaHEH, OLICHUBAEMOM JUCKYCCUU
OpraHoB U CUCTEM OPraHOB OPraHU3MOB 2. MeHTasbHas KapTa TKaHew,
Tema 2.1 (pacTeHust, )KUBOTHbIE, YEJIOBEK) C KPAaTKOU OpPraHOB ¥ CUCTEM OpPraHOB
Crpoenue XapaKTePUCTUKON UX (PYHKLUIH OpPraHu3MOB (PaCTEHMsL, )KUBOTHBIE,
opranusma 3. [loaroroBka u npeCTaBI€HUE YCTHBIX YeJIOBEK) C KPaTKOU
COOOLIeHUH C Mpe3eHTanue (MMMYHHTET, XapaKTepUCTUKON X (QYHKLUI
MH(pEKIMOHHBIE 3a00JI€BaHNs, HUJIEMUH, 3. Ilpe3enTanus u ycTHOE
BaKLMHAIINA) COOOLIEHNE COTTIaCHO MEPEUHIO TEM
Tema 2.2 XapaxkTepu3oBaTh COCOObI 1. ®poHTaNBHBIN OIpOC 1. Ilepeyens BOIIPOCOB K
®opmbl Pa3MHOXKEHHUS 2. 3anonHeHue TabIMLIbI ¢ KPaTKOH (bpoHTaTIBLHOMY OIpOCY
Pa3MHOKEHHUS XapaKTepUCTUKON U puMepamu Gopm 2. Tabnuua ¢ KpaTkou
OpPraHHU3MOB Pa3MHOKEHUSI OPTraHU3MOB XapaKTepUCTUKOW U IPUMEpPaMHU
¢dhopM pa3MHOKEHHUSI OPTaHU3MOB
Tema 2.3 OrnuceIBaTh CTAIUU OHTOTEHE3a 1. Pa3zpaboTka JIEHTBI BpEMEHU C 1. JIenTa BpeMeHH C
Omntorenes KUBOTHBIX U YEJIOBEKA XapaKTEPUCTUKOM 3TarloB OHTOI€HE3a XapaKTEpUCTUKOM 2TaInoB
KUBOTHBIX U OTJIeIbHOM TPYNIION )KMBOTHBIX M Y€IOBEKa OHTOT'€HE3a OT/AEIbHON IpyHnon
4eJI0BEKa 10 MUKPOTpYIIaM KUBOTHBIX U YEJIOBEKA IO
2. Tect/ompoc MHUKpOTpYIIIamMm
2. Bonpocs! qiis tecra/Ilepeuens
BOIPOCOB K OIIPOCY
Tema 2.4 OnuceIiBaTh cTaAMM OHTOT€HE3A CocraBieHne )XKM3HEHHBIX LIUKIJIOB pacTeHul | CXeMbl )KU3HEHHBIX IIUKJIOB
OmnTtorenes pacTeHUii pa3HbIX OTJEIIOB 1o oT/AesaM (MOXOBUIHBIE, XBOIIEBHU/IHBIE, pacTeHuii 1o otaenaM (MOXOBUIHBIE,
pacTeHui MIaIIOPOTHUKOBH/IHBIE, TOJIOCEMEHHBIE, XBOILEBUIHBIE,

MOKPBITOCEMEHHBIE)




IMarnopoTHUKOBUAHEIC,
TOJIOCEMCHHBIC, HOKpLITOCCMeHHBIe)

Tema 2.5 OnuceIBaTh 3aKOHOMEPHOCTH 1. Pa3zpaboTka rimoccapus 1. I'moccapuii, ¢ onpeaeneHHbIM
OcHOBHBIE HaCJIeICTBEHHOCTH ¥ U3MEHUUBOCTH 2. Tecr HepeYHeM TEPMHUHOB

MOHSATHSA 2. Bonpocsr! nist Tecta
TEHETUKHU

Tema 2.6 OnuceIBaTh 3aKOHOMEPHOCTH 1. ®poHTaNBHBII OIpOC 1. [lepeuenb BOpocoB K
3aKOHOMEPHOCT | HACJIEICTBEHHOCTH U U3MEHYMBOCTH 2. Tect no BoIpocam JeKIUH (bpoHTaIBLHOMY OIIPOCY

H HaCJICJOBaHUA

OnpenensiTb BEpOSITHOCTh
BO3HHKHOBEHHUS HACIIEICTBEHHBIX
MIPU3HAKOB TIPY MOHO-, [T -,
MNOJUTUOPUIAHOM U aHATTU3UPYIOIIEM
CKpEUIMBaHUN

3. Peuienue 3a1a4y Ha onpeieicHue
BEPOSITHOCTH BOZHUKHOBEHUS
HACJICACTBCHHBIX ITPHU3HAKOB IIPpYU MOHO-, OH-,
MOJTUTUOPUTHOM U aHATH3UPYIOIIEM
CKpC€IIMBaHNH, COCTABJICHUC TCHOTUIINYCCKUX
CXEM CKpEIIMBaHUS

2. Bompocsl 1 Tecta

3. 3aauu Ha onpeeeHue
BEPOSITHOCTH BO3HUKHOBEHHUS
HACJIEICTBEHHBIX TPU3HAKOB MPHU
MOHO-, J1-, IOJTUTUOPUTHOM U
AQHAIM3UPYIOUIEM CKPEIIMBAHUH,
COCTaBJICHUE TCHOTHIINYECCKHUX CXEM
CKpEIIMBaHUS

Tema 2.7
BzaumonaeictBu
€ T€HOB

OnuceIBaTh 3aKOHOMEPHOCTH
HACJIEJICTBEHHOCTH U N3MEHYNBOCTH
Ornpenensarb BEpOATHOCTh
BO3HHUKHOBEHHS HACJIEACTBEHHBIX
MPU3HAKOB IIPU Pa3JIMYHBIX
B3aNMOJEHCTBUIX T€HOB

1. Tecr

2. Pa3pabotka rioccapus

3. Pemienue 3ajau Ha onpeeneHme
BEPOATHOCTU BOSHUKHOBCHHA
HACJIE/ICTBEHHBIX MIPU3HAKOB MPU Pa3IMUHBIX
THUIIaX B33HMOH€I>1CTBI/I$I T'€HOB, COCTaBJICHUC
TeHOTHIMYECKUX CXEM CKpEINBaHUS

1. Bompocsr 1st Tecta

2. I'moccapuii ¢ onpeieneHHbIM
nepeyHeM TEPMUHOB

3. 3aauun Ha OoMNpeaeIeHne
BEPOATHOCTH BOSHUKHOBEHHUS
HAaACJICACTBECHHBIX HpI/ISHaKOB HpI/I
Pa3TUYHBIX TUTIAX B3aUMOJIEHCTBUS
T€HOB, COCTABJICHHUE
TeHOTUITUYECKUX CXEM CKPEIIMBAHU




Tema 2.8

OmnuceiBaTh 3dKOHOMCPHOCTH

1. Tect

1. Bompocsl 1715 Tecta

Cuennennoe HACJIEICTBEHHOCTU U U3MEHUYUBOCTHU 2. Pa3zpabotka rioccapus 2. I'moccapuii, ¢ onpeaeIeHHbIM
HaCJIeJOBaHHE OnpenensiTb BEpOSITHOCTh 3. Pemienue 3aa4 Ha onpezeneHue nepeyHeM TEPMUHOB
MIPU3HAKOB BO3HUKHOBEHHUSI HACIIEJCTBEHHBIX BEPOSITHOCTH BO3HUKHOBEHUS 3. 3ajauu Ha onpezaeneHue
MIPU3HAKOB IPU CUEIUVIEHHOM HACJIEJICTBEHHBIX MPU3HAKOB MIPU BEPOATHOCTH BOSHUKHOBEHHUSI
HacJIeI0BaHUU CLICIUIEHHOM HAcJIeI0BaHUHU, COCTaBJICHHE HACJIEICTBEHHBIX TPU3HAKOB MPHU
TeHOTUITMYECKUX CXEM CKPEIIUBAHUS CIIETUICHHOM HAacCJIeI0BaHUH,
COCTaBJICHHE T€HOTUITUYECKUX CXEM
CKpEIIUBaHUS
Tema 2.9 OnuceiBaTh 3aKOHOMEPHOCTHU 1. Tect 1. Bompocsl 715 Tecta

T'eneruka momna

HaCJICACTBEHHOCTH U U3MCHYHNBOCTHU
OHpe,I[CJ'IHTL BO3MOXKHOC
BO3HHKHOBCHUEC HACICACTBCHHBIX
IIPpU3HAKOB

2. Pa3zpabotka rioccapus

3. Pelienue 3aia4 Ha onpeesicHue
BCPOATHOCTU BOBHUKHOBCHHA
HACJIC/ICTBEHHBIX [TPU3HAKOB, CLEIUICHHBIX C
I0JIOM, COCTABJICHUE TCHOTUITMYECKHUX CXEM
CKpEIIMBaHHS

2. I'moccapuii, ¢ onpeaeeHHbIM
NIepEYHEM TEPMHHOB

3. 3agauu Ha ompeneNeHre
BEPOSTHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX ITPHU3HAKOB,
CIIETIJICHHBIX C I10JIOM, COCTaBJICHUE
TCHOTUIIMYCCKUX CXEM CKPCIIMBAHUA

Tema 2.10
T'enetuxka
qeJIoBeKa

OnuceIBaTh 3aKOHOMCEPHOCTHU
HaCJICACTBEHHOCTH U U3MCHYNBOCTH
OHpe,I[CJ'ISITL BO3MOXHOC
BO3HHKHOBCHUEC HACJICACTBCHHBIX
IIPHU3HAKOB

1. Tect

2. Pa3pabotka rioccapus

3. Pemienue 3aa4 Ha onpezeneHue
BEPOSTHOCTH BOSHHUKHOBEHHUS
HACJICICTBEHHBIX MPU3HAKOB, UCTIONB3YS
METO/IbI TEHETUKHU YEJIOBEKA, COCTABIIEHUE
TEHOTUITUYECKUX CXEM CKpEIIBaHUS

4. IlonroToBKa yCTHBIX COOOIICHHI C
Mpe3eHTaIMel 0 HaCTIeICTBEHHBIX
3a00JIeBaHUSIX YeJIOBEKa

1. Bonpocs! [uis Tecta

2. I'moccapuii, ¢ onpeaeneHHbIM
HepevyHeM TEPMUHOB

3. 3agauu Ha ompeneNeHne
BEPOSTHOCTH BO3HUKHOBEHUS
HACJICACTBECHHBIX IIPHU3HAKOB,
UCTIONIB3YSl METO/IbI T€HETUKU
YeN0BeKa, COCTABIICHUE
TeHOTHIINYECKUX CXEM CKpEIMBaHUA
4. TlpeseHTanus u ycTHOE
cOO0OLIeHKE, COTIACHO MEPEYHIO TEM

10




Tema 2.11
3aKOHOMEPHOCT
Y U3MEHYUBOCTHU

OrnuceIBaTh 3aKOHOMEPHOCTH
HACJIEACTBEHHOCTH U U3MEHYUBOCTH
OnpenensaTh TUI MyTallUU TIPH
nepeaayde HacaeACTBEHHBIX MPU3HAKOB

1. Tect

2. Pemenwue 3a1a4 Ha ompe/ielieHUE THITA
MYTallU{ IPU [epeiade HacaeICTBEHHBIX
MPU3HAKOB, COCTABJICHUE TCHOTUITMYECKHUX
CXEM CKpelrBaHus (110 TPyIIam)

1. Bompocsl 1715 Tecta

2. 3agaun Ha ONpeeIICHUE TUIIA
MyTallly IpU fepeaye
HACJIEJICTBEHHBIX TPU3HAKOB,
COCTaBJICHHE T€HOTUIINYECKUX CXEM
CKpeuuBanus (1o Tpymnmnam)

Tema 2.12 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocsr y1s Tecta
Cenexuus HACJIeICTBEHHOCTH U U3MEHUUBOCTH 2. Pa3zpabotka rioccapus 2. I'moccapuii ¢ onpeneneHHbIM
OpPraHHU3MOB OnpenensiTb BO3SMOXKHOE 3. Pemienue 3aa4 Ha onpezeneHue [EPEYHEM TEPMUHOB
BO3HUKHOBEHHUE HACIIEICTBEHHBIX BO3MOKHOT'O BO3HUKHOBEHMSI 3. 3ajauu Ha omnpeneneHue
IIPU3HAKOB HACJIEICTBEHHBIX MPU3HAKOB I10 CEJIEKIINH, BO3MO>XHOT'O BO3HUKHOBEHUS
COCTaBJIEHUE TCHOTUITMYECKUX CXEM HACJIe/ICTBEHHBIX IPU3HAKOB 110
CKpEIIMBAHUS CEJIEKIIMH, COCTABIICHUE
TFeHOTUIINYECKUX CXEM CKpEIMBaHU
Pa3znen 3 Teopust 3BoOTIOIMU

PesyabTaT 00yuenus

AprymMeHTHpoBaTh HEOOXOAUMOCTbh COXPaHEHUSI MHOI000pa3usi OpPraHU3MOB C LIEIbI0 OEPEKHOr0
OTHOIIEHHUS K OKPY’KaIOLIEH cpese

OueHnouyHoe meponpusiTue
PYOeKHOro (TeMaTH4YeCKOoro)

KOHTPOJIS

KonTponbhas pabota “Teopernyeckue acreKTsl 3BOJIOLNN KU3HU Ha 3emiie”

Tema

TeMaM

Pe3yabTaThl 00y4yeHus 1o

KOHTPOJIs

OueHoYHOE MEepONIPUATHS TeKYIEro

OueHouHbIE CpeCTBA
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Tema 3.1 XapakTepu3oBaTh NPeanocbulku | 1. poHTaIbHBIA OIIPOC 1. Ilepedyens BONPOCOB K

Ucropus U JIBUXKYIIHE CUITBI 2. Pa3paboTka JICHTHI BpeMEHU (GpOHTATBHOMY OIIPOCY

9BOJIFOLIMOHHOTO BO3HUKHOBEHUS MHOTOOOpa3usi | pa3BUTHUS 3BOIIOLMOHHOIO YUEHUS 2. JIeHnTa BpeMEHH pa3BUTHS

Y4EHHUS BU/JIOB 9BOJIFOLIMOHHOT'O YUYEHHUSI

Tema 3.2 XapakTepr3oBath npeanocbulku | 1. @poHTanbHBINH onpoc 1. IlepeueHp BOpocoB K

Muxkpo3Boironus U IBIDKYIIHME CUJIIBI 2. CocraBieHue riioccapus (bpoHTaIBHOMY ONpPOCY
BO3HUKHOBEHHUS MHOT000pa3us 2. I'noccapuii ¢ onpeneaeHHbIM
BUJIOB [IEPEYHEM TEPMUHOB

Tema 3.3 XapaxTepusoBath npeanocbuiku | 1. OuenuBaemas nuckyccus 1. Ilepeyenp BOIIPOCOB K

Maxkpo3Bonronus U IBIDKYIIME CUIIBI 2. Pa3zpabotka rioccapus TEpMHUHOB OLICHUBAEMOH IUCKYCCUU
BO3HUKHOBEHHUS MHOT000pa3us 2. I'noccapuii ¢ onpeneaeHHbIM
BUJIOB IIEPEYHEM TEPMUHOB

Tema 3.4 XapakTepru30BaTh NPeANOChUIKY | 1. DpOHTANBHBIN ONPOC 1. Ilepeuens BOpocoB K

Bo3nukHOBeHUE U IBIDKYIIHME CUIIBI 2. [loaroroBka U mpecTaBiIeHNE (GpOoHTANBHOMY OIIPOCY

U pa3BUTHE BO3HUKHOBEHUSI MHOTOOOpa3usl | YCTHOT'O COOOIIECHHUS U JICHTbI BpeMeHu | 2. JIeHTa BpeMeHu

JKA3HU Ha 3emiie

BHUJIOB

BO3HHUKHOBCHUA U PA3BUTHA )KUBOTHOT'O
" paCTUTCIILHOTO MUpa

BO3HHUKHOBCHUA U PA3BUTHUA
’KMBOTHOT'O ¥ PACTUTEIILHOTO
MHpa U YCTHOE COOOLIECHHE

Tema 3.5
IIpoucxoxnenue
YEJIOBEKa —
AHTPOIIOT€HE3

XapakTepu30BaTh MPEANOCHUIKA
Y IBUKYIIIHE CUIIBI
BO3HUKHOBEHHUS MHOTOOOpa3us
BHUI0OB

1. ®poHTaNBHBII ONIPOC

2. Pa3paboTka eHT BpeMeHU U
MEHTAJIbHBIX KapT Ha BBIOOD:
“DBONIOLMS COBPEMEHHOTO YeJIOBEKa”,
“BpeMst 1 yTH paccesieHHs YeT0BeKa
o ianere”’, “Bnusaue
reorpaduueckoit cpeabl Ha
Mophooruo u GU3NOIOTHIO
yenoBeka”, “YenoBeueckue pachl’,
o0cyxaeHne

1. Ilepeuens BOpocoB K
(pPOHTAIILHOMY OIIPOCY

2. JlenTa BpeMeHU WU
MCHTaJIbHas KapTa Ha BI)I60p u3
MepevHst
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Pazgea 4

IkoJorus

Pe3yabrar 00y4yenus

ApryMeHTHpOBaTh HEOOXOAUMOCTh COXPAaHEHUSI MHOI000pa3usi OpPraHu3MOB C LIEJIbI0 OepeKHOr0o
OTHOLIEHUA K OKPYKaIOILIEH cpelie

Ouenoynoe MeponpusTHe
PYOe:xHOro (TeMaTH4€eCKOI0)

KontponbHas padota “TeopeTrdeckue acleKThl KOJIOTHN

KOHTPOJIA
OuneHo4YHOEe MepONIPUATHSA TeKYLIero
Tema Pe3ysbTaThl 00yueHHsI 110 TeMaM 1 pornp yi OuneHo4Hble cpecTBa
KOHTPOJIA
Tema 4.1 OnuceIBaTh CBA3b MEKIY Tect no skonoruueckum axkropam u cpenam | Bormpocs! ans recta
DKOJIOrH4ecKue OpraHU3MOM U CpeJloil ero YKU3HU OPraHU3MOB

(bakTopsl U cpeibl
KU3HH

oburanusg

Tema 4.2 OnuceIBaTh CBA3b MEXKIY 1. CocraBneHue cxeM KpyroBopoTa BemecTB, | 1. CxeMmbl KpyroBopoTa BEIIECTB,
[Tomynsmus, OpPraHU3MOM U CPENIOi ero UCIIOJIb3YSl MaTepUaIIbl JIEKIIUH UCIIOJIB3YSl MaTepUaJIbl JIEKIIUH
cooOmiecTBa, oOuTaHus 2. Pemenue npakTUKO-OpUEHTUPOBAHHBIX 2. I[IpakTHKO-OpHUEHTHPOBAHHbIE
9KOCHCTEMBI YcTaHaBiIMBaTh CBA3b CTPYKTYPBI U | paCUETHBIX 3aJaHUI 110 NEPEHOCY BELIECTBA U | paCUETHBIE 3aJaHUs 110 IEPEHOCY
CBOICTB 9KOCUCTEM SHEPrUH B 3KOCHCTEMAX C COCTaBJICHHE BEIIECTBA U SHEPTUU B DKOCHCTEMAX
TpopUUeCKUX Leneil u nupamMmuJl OMOMacchl U | C COCTaBICHHUE TPOPHUECKUX IeTen
SHEPTUU Y IUpaMu]i OMOMacchl U SHEPTUU
Tema 4.3 OnuceIBaTh CBA3b MEKIY 1. OuenuBaemas AMCKyccUs 1. Ilepeuens BOIpocoB Kk
buocdepa - OPraHU3MOM U CPEIOr €ro 2. Tect OIIEHUBAEMOM JIUCKYCCUU
rino0anbHas oOuTaHus 3. Pemienne npakTUKO-OPUEHTHPOBAHHBIX 2. Bompocsl u1s Tecta

VcranaBanuBaTh CBA3b MCXKOYy

pacyeTHBIX 3374 Ha ONPEACIICHNE TII0MA TN

3. IIpakTUKO-OpUEHTUPOBAHHBIE
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OKOJIOTHYCCKast
cucrema

CTPYKTypaMu 6uochepsl

HACAXKICHUH JUTsl CHU)KCHUS] KOHIIEHTPAIUU
YIJIEKUCIIOTO Ta3a B aTMOC(epe CBOCTO
pPETHOHA TIPOKUBAHHMSI

pacueTHbIC 3a7]a4u Ha ONpECICHUE
IO HACAXKACHUHN IS
CHIDKEHUSI KOHIIEHTPallUK
YTIEKUCIIOTO Ta3a B aTMocdepe
CBOET0 pEruOHAa MPOKUBAHUS

Tema 4.4 Bnusnue
AHTPOTIOTEHHBIX
(hakTOpOB Ha

ounochepy

OnuceIBaTh Ii100aJbHbIE U
pEruoHANIbHBIE YKOJIOTHYECKUE
poOJIEeMBI U ITyTH UX
MMHHUMU3aIAI

[IpemaraTe criocoObI ICUCTBHS 110
0e30macHOMY MOBEICHUIO 1
CHIDKCHHMIO BIIMSHHUS YEJIOBEKa Ha
MPUPOAHYIO CPELY

BriOupaTh MepbI U1 COXpaHEHHS
O6ropazHooOpasus

1. Tect

2. Pemenue npakTuKO-OpUEHTUPOBAHHBIX
pPacYeTHBIX 33JJaHUI 110 COXPAHCHUIO
MIPUPOHBIX PECYPCOB CBOETO PETMOHA
MIPOKUBAHUS

1. Bompocsl 115 Tecta

2. IlpakTKO-OpUEHTUPOBAHHBIC
pacyeTHbBIC 33JIaHUS 110 COXPAHEHUIO
MIPUPOHBIX PECYPCOB CBOETO
pPETHOHA MPOKUBAHUS

Tewma 4.5 Bimmsanue
COIMAJILHO-
DKOJIOTHYCCKUX
(akTOpoB Ha
3I0POBBE YEIIOBEKA

WHTepnpeTpoBaTh pe3ynbTaThl
IPOBEIEHHOI0 OMOAKOJIOIHYECKOTO
DKCIEPUMEHTA C HCIIOJIb30BAHUEM
KOJIMYECTBEHHBIX METO/I0B

1. OuenuBaemas 1ucKyccus

2. BeinosHeHus NpakTUYeCKUX 3a1aHHi:
“OmnpeneneHne CyTOYHOTO pallioHa
MMUTaHH ",

“CozraHue MHIMBUYaJIbHOW MAMATKH 110
OpraHu3aIHi PAIMOHATFHON GU3NUECKON
AKTUBHOCTH

3. BoinonHenue nabopatopHoit paboThl Ha
BBIOOD:

"VYMcTBeHHas paboTOCTIOCOOHOCTH",
"BnusiHue abuoTnyeckux GpakTopoB Ha

yesioBeKa (HU3KHE U BHICOKHE TeMIepaTypbl)”

1. Ilepeuens BOpoCoOB K
OLICHUBAEMOM JUCKYCCUU

2. 3ajaHus NPaKTUYECKUX paboT
3. Otuer no 1abopaTopHOii paboTe
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Pa3zgen 5

BuoJiorus B ;Kku3HU

Pe3ysabTat 00y4yeHnus

AHaJ'II/ISI/IpOBaTB OTUYCCKUE aCIICKThI COBPEMCHHBIX I/ICCJ'IC,I[OBaHI/Iﬁ B 00J1aCTH OMOTEXHOJIOTHH U
TeHETHYSCKUX TEXHOIOT UM

OuneHouyHoe MeponpusiTue
PYOesKHOro (TEeMATHYeCKOr0)
KOHTPOJIS

[IpencraBienue pe3ybTaTOB pEHICHUS KEMCOB (BBICTYIUICEHUE C MPE3EHTAIUEH )
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Tema

Pe3ysnbTarhl 00y4yeHust M0 TeMaM

O1eHoYHOe MepPONPUSITHS TEKYIIEero
KOHTPOJIS

OueHo4yHbIE CpecTBA

Tema 5.1
buorexHonoruu B
SKA3HU KaKI0r'0

AHaJIM3UPOBATH ITUYECKHUE ACTIEKThI
COBPEMEHHBIX UCCIICJIOBAHHI B 00JIACTH
OHMOTEXHOJIOTHH U T€HETHUYSCKUX
TEXHOJOTHH

Brinonnenue keiica Ha aHanu3 HHPOPMAIIH O
HAyYHBIX JOCTHKCHHSIX B 00J1aCTH
TeHETUYECKUX TEXHOJOTUH, KIETOYHOMI
WH)XCHEPUH, IMUIIEBBIX OMOTEXHOJIOTHIA

3amanue keiica

Tema 5.2.1
buorexHonoruu B
MEOUILIMHE U

AHanu3upoBaTh ITUYECKUE ACTIEKTHI
COBPEMEHHBIX UCCIIEAOBAaHUMN B 00J1aCTH
OMOTEXHOJIOTHH U TeHETUYECKUX

Brinmonnenue keiica Ha aHanU3 UHPOPMAIHH O
Pa3BUTUU OMOTEXHOJIOTHI B MEAUIIUHE U

bapmaruu

3aganue kerica

dapmanuu TEXHOJIOT Ut
Tema 5.2.2 AHaJIM3UPOBATH ITUYECKHUE ACTIEKTHI Brinonnenue kelica Ha aHanu3 uHpopmaiuu o | 3agaHue Kerca
buoTtexHonornu u | COBpeMEHHBIX HCCIEA0BaHUN B 001IacTH pa3BUTHUN OMOTEXHOJIOTH C UCTIOTB30BAHUEM
JKHBOTHBIE OMOTEXHOJIOTHM ¥ TEHETHYSCKUX KUBOTHBIX, TPUMEHEHUE TIPOTYKTOB
TEXHOJIOTHI OMOTCXHOJIOTHUH B JKM3HHU YeJI0BEKa
Tema 5.2.3 AHaJIM3UPOBATH ITUYECKHUE ACTIEKTHI Brimonnenue kelica Ha aHanu3 nHGopMmalu o | 3amaHue Keiica
buoTtexHonoruu u | COBpeMEHHBIX HCCIEA0BaHUN B 001IacTH pPa3BUTHUU OMOTEXHOJIOTUI C UCTIOJIB30BAHUEM
pacTeHus OMOTEXHOJIOTHM ¥ TEHETHYSCKUX pacreHuii
TEXHOJIOTHI
Tema 5.2.4 AHanM3upoBaTh 3TUYECKHUE ACTIEKTHI Brinmonnenue keiica Ha aHanu3 nHGoOpMaIK o | 3aaHue Keiica
buoTtexHonoruu B | COBpeMEHHBIX HCCIEA0BaHUN B 00IacTH Pa3BUTHUU TPOMBIIIJIEHHON OMOTEXHOJIOT Ui
MPOMBIIIJICHHOCT | OMOTEXHOJIOTUH U T€HETUYECKIX
Hu TEXHOJIOTHi
Tema 5.2.5 AHanM3upoBaTh 3TUYECKHUE ACTIEKTHI Brimonnenue keiica Ha ananu3 uHGopmalyu o6 | 3agaHue Keiica
ConuansHo- COBPEMEHHBIX UCCIIEAOBAaHUHN B 00J1aCTH ATUYECKUX ACTEKTaX Pa3BUTHs OMOTEXHOJIOTUMA
3THYECKHE OMOTEXHOJIOTUN U T€HETHYECKHUX

TEXHOJIOTUH
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ACTIEKTHI
OUOTEXHOJIOTUN

Pa3nen 6

buoskoaornyeckne uccae0BaHus

PesyabTaT 00yuenust

Br1sBAATE MMPUYIUHHO-CIICACTBECHHBIC CBA3HU MCIKIY OMOJIOTHYECKUMU 06T>CKTaMI/I, ImpouecCcaMu M ABJICHUAMU
IMyTeM HCCIICIOBAaHUM Ha KUBBIX 00BbeKTax

OuenovyHoe MmeponpusiTue
PYOexKHOTro (TEeMAaTH4Y€eCKOI0)

HpCI[CTaBJ'IeHI/Ie PE3YJIbTATOB BBIIIOJIHCHUS y‘l€6HO'I/ICCJ'IeI[0BaTeJ'ILCKI/IX IIPOCKTOB (BBICTYHJ'IGHI/IG C

IIpe3eHTaleH
KOHTPOJIA P e
OneHo4yHOe MepONIPUATHSA TeKYIIero
Tema Pe3yabTaThl 00y4yeHus 10 TeMam ponp y OueHouHBbIE CpeICTBA
KOHTPOJIA

Tema 6.1 OnuceiBaTh METOIBI Boinonnenue nabopatopHbix padoT Ha BbIOOp | OTYET O BBHINOJHEHUH Y4eOHO-
OcHoBHbIE OMO’PKOJIOTMUECKUX UCCIIeI0BaHUN B MUHUTPYMIAX: HCCJIEI0BATEIBCKOTIO IPOEKTA
METO/IbI [InannpoBaTh OMO3KOIOTUYECKUIT 1. BriiusiHue TemnepaTypsl Ha pocTa U
OMOAKOJIOTMYECKH | HKCIIEPUMEHT (U3HOTIOTMUECKYI0 aKTUBHOCTD JIPOAOKEBBIX

X HCCJIEIOBAaHUHU

KJIIETOK
2. BinsiHue yrieBoJoB Ha pocTa U
(U3HOIOrMYECKyI0 aKTUBHOCTD JIPOAOKEBBIX
KIIETOK

3. CoueTaHHOE BIUSHUE TEMIIEPATYPhI U
YIJI€BOAOB Ha POCTa U (PU3NOJIOTHUECKYIO
AKTUBHOCTbH JIPOKKEBBIX KIETOK

Tema 6.2
buoskonornuecku
1 DKCIIEPUMEHT

[TpoBOAUTH OMOAKOTOTHIECKUIA Brimonaenune yueOHO-UCCIEA0BATEIbCKOTO OT4YeT O BBITIOJIHEHUH YUEOHO-
DKCIIEPUMEHT MPOEKTa Ha BHIOOP: HCCIIEIOBATENILCKOrO MPOEKTa
[TnanupoBaTh OMOIKOJOTHUECKUM 1. Ouenka kauecTBa aTMOC(hEpHOTO BO3IyXa
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SKCIIEPUMEHT

NHTteprpeTupoBarh pe3yabTaThbl
IPOBEIEHHOI0 OHO3KOIOIMYECKOTIO
OKCIEPUMEHTA C HUCIIOIb30BAHUEM
KOJIMYECTBEHHBIX METO0B

2. OneHka Ka4yecTBa O4YB METOA0M
¢buTOTECTUPOBAHUS

3. Onenka kayecTBa BOJ] TOBEPXHOCTHBIX
BOJIOEMOB 110 OPTAHOJICITUYECKUM U (PU3UKO-
XMMHYECKUM CBONCTBaM

4. Bnusuue ITAB Ha pocT u pa3BuTHE CEMSIH
BBICIIIUX PAaCTECHUI

5. BausiHHME COJIEBOTO 3arpsA3HEHUS HA POCT U
pa3BUTHE CEMSH BBICIINX PACTCHUN
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2. OueHo4HbIe cpeacTBA O AucuuInHe «buosorusy»

OneHouHbIe MEPONPUSITHS TEKYILETO KOHTPOJIS (TUIIBI):

3ananusi, HaNpaBJIeHHbIE HA CHCTEMATHU3AIUI0 U 00001IeHNe TeOPeTHYeCKOM

uHopmanum:

3aoJIHEHHE Ta0JIHnI
pa3paboTKa JICHTHI BpeMEHU
pa3paboTka rioccapus
pa3paboTKa MEHTAILHOUN KapThI

3agaHus, HAaNpaBJeHHbIE HA (OPMUPOBaAHHE U MPOBEPKY 3HAHUIA:
TECT

OIICHUBAaEMasl JTUCKYCCHS

(bpOHTAIBHBIN OIIPOC

00CyKJICHHE 110 BOIPOCAM JICKIIUH (BCTPEYACTCS y HAC TOIBKO 1 pa3)
YCTHBIC COOOIICHUS C MPE3CHTAIUCH

3ananus, HanpaBJeHHbIe HA (JOPMHPOBaHNE MPAKTHYECKUX YMEHHH M HABBIKOB
naboparopras pabota

pelieHue 3aaa4

IMPAKTUKO-OPUCHTHUPOBAHHBLIC PACUCTHBIC 3a/laHUA

Keic Ha aHaTU3 HH)OPMAITUH

yueOHO-MCCIIe0BATEIbCKUAN MTPOSKT

2.1. OueHo4HbIe CPEACTBA TEKYLIEr0 KOHTPOJIA MO AucHumninte «buosorns»
Tekyuii KOHTPOJIb PE3yJIbTATOB OOYYEHHS MOXXHO OCYIIECTBIISITH Pa3TuYHBIMU

METOAAMH U C MOMOUIBIO PA3JIMYHBIX OLICHOYHBIX cpeAcTB. Ilo mucuunnune «buonorus» B
KauecTBE CPEJICTB TEKYIIEro KOHTPOJISI MPUMEHSIOTCA 3a/1aHUs B TECTOBOH (hopme; TaOIHIIbI;
BU3yaJIN3alUsl TEOPETUYECKOT0 MaTepuana B (popMare JEHThl BPEMEHH U MEHTAJIBHBIX KapT;
pelieHne KeMCoB U Ipyrue OlleHOYHbIe MaTepuaisl. Huxke npruseneM npuMepsl HEKOTOPBIX U3

HHX.

2.1.1. 3aganus, HaNpaBJIeHHbIC HA CHCTEMATU3aLMIO U 00001IeHHE
TeopeTH4ecKo HH(popManuu

1. 3anmoJiHeHHe TAOJIHIBI

Ha3Banune TeMbl buonorus kak Hayka

PesynbTaT 00yyenus no teme

OnuceBaTh MCTOABI UCCIICAOBAHNA HAa MOJICKYJIAPHOM U
KJICTOYHOM YPOBHC

OO01IMe KOMIIeTEHIINHU OK 02

@opMyJMPOBKA 3aaHMs: 3aNIOJIHUTE Ta0uILy “Bkiajg yuyeHbIX B pa3BUTHE OHOJIOTHN,
yKa3aB yYeHOTO, BPEMEHHOH Mepro paboThl HaJl OTKPHITHEM U JalTe KPATKYIO
XapaKTePUCTUKY OTKPBITHUS, UCIIONb3Ys MaTepHall JIEKIHA, yueOHNKa, HHbIE HCTOYHUKH
uHpopMaLuu.

Tabnuua — Bkiajg yueHbIX B pa3BUTHE OMOJIOTUU

19



VYueHsiit Bpemennoii nepuon Kparkast xapaktepucTuka paboTbl y4eHOTO

Kputrepuu onieHuBaHus 3a1aHus:

“5” - TabiuLa BBIIOJHEHA B IIOJIHOM 00bEME

“4” - B X0/1€ 3aMOJTHCHUS TAOJIUIBI MaTEPHAJl OTPAKEH HE MOJTHOCTHIO, UMEIOTCS
HE3HAYUTEJIbHBIE HETOYHOCTH, HEAOYETHI

“3” - B X0/1€ 3aII0JHEHHS TaOJIHUIIBI MaTEpUAN OTPaKEH HE MOTHOCTHIO, UMEIOTCS
3HAYUTEIbHbIE HETOYHOCTH, HEJOYETHI

“2” - Tabnuua oTpaxaet MeHee 50% maTepuana Uiy He BbIIIOJHEHA

2. Pa3pa6oTka JieHTbl BpeMeHH

Ha3BaHnue TeMbl OHTOoreHe3 JKUBOTHBIX U YeJIOBEKa

Pe3y.m>TaT 06y‘—l€HI/Iﬂ 1o TemMe OnuceBaTh CTaJuH1 OHTOI'CHEC3a X XUBOTHBIX M YCJIIOBCKA

O0mue KOMIEeTeHIUH OK 02, OK 04

®opMyJIMPOBKA 3aJaHUsA: CO31ANUTE JICHTY BPEMEHHU, OTPA)KAIOLLYIO ITAIIbI
OHTOT€HE3a OT/AEJIbHON IPYMIbl )KUBOTHBIX WJIM YEJIOBEKA C KPATKOW XapaKTePUCTHKOM.
Ha3zBanus craamii JOJKHBI OBITH PACIIONOKEHBI B XPOHOJIOTHUECKOM MOPS/IKE, OCHAIIEHBI
KpaTKUM ONMCAHUEM OCHOBHBIX U3MEHEHUH, MPUIIOKEHBI PUCYHKHU. 3aJaHUE BBITIOJIHSIETCS B
MaulbIX Tpynnax (3-4 denoBeka)

3. Pa3paboTka MEHTAJILHON KAPThI

Ha3Banue Tembl Crpoenue opranusma

OnuceIBaTh CTPOCHHUE U B3aMMOCBSI3b YacTei

Pe3yabTaTr 00yuyeHus: mo reme
MHOT'OKJIETOYHOI'O OpraHu3mMa

O0mue KOMIeTeHI U OK 02, OK 04

®opMyJIMPOBKA 32JaHMUA: COCTABbTE MEHTAJIbHBIE KapThl M0 KJIacCU(PHUKAIIUHN TKAaHEH,
OpPraHoOB U CHUCTEM OpraHoB. B kapTe oTpa3ure 0COOEHHOCTU CTpOeHUs, GYHKIUN OOBEKTOB.
Bb1 MoxeTe 00beAMHATE OOBEKTHI 110 BBIMOIHAEMON (DYHKIIMU WIN 10 CUCTEME OPTaHOB.

IIpy BBINOJHEHUH CTYIEHTHI PACIPEAEIAIOTCA Ha Majble rpymsl (10 2-3 yenoBeka).
3amaHue sABIseTCd  NPOQECCHOHATBLHO-OPUEHTUPOBAaHHBIM. CTyneHThl, OO0ydJarouuecs
npodeccun/CnenuaIbHOCTH CBSI3aHHOM ¢ 00beKTOM u3ydeHus “Pacrenus” pazpabaTbiBaioT
MEHTAJbHYIO KapTy HO CTPOCHHIO OpraHu3Ma pacTeHUH (TpymHmbl MOXHO pPa3IelUTh IO
OTIeNaM pacTEeHHl: MOXOBHIHBIC, IUIAYHOBUIHbIC, XBOILEBUIHbIC, MANOPOTHUKOBUIHBIE,
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rojloCeMeHHBIe, MOKpbIToceMeHHbIe). CTyaeHThl, oOyJaromuecs npodeccun/crnennaibHOCTH
CBSI3aHHOU ¢ 00BeKkTOM u3ydeHus ‘JKUBOTHBIC® pa3pabaThIBAlOT MEHTAIBHYIO KapTy IIO
CTPOCHHIO OpraHN3Ma KUBOTHBIX (TPYIIIBI MOXKHO pa3IeIUTh IO TUIIAM U KJIacCaM >KUBOTHBIX.
Tunel: KUIIEYHONIOJOCTHBIC, INIOCKUE YE€PBU, KPYTJIbIe YEPBHU, KOJIbYATHIC YEPBH, MOJLITIOCKH,
yienuctonorue. Kiaccel:  XxpsimieBble  pbIOBI,  JlomacTenepele  puIObI,  am@uoduu,
MPECMBIKAOIINECS, NITULIBL, MJICKOITUTAIOIIINE). CryneHTsl, oOyJaroruecs
po¢eCCUu/CreInaIbHOCTH CBSI3aHHONW ¢ 00BbeKTOM H3yueHus ‘“‘UenoBek” pa3pabaThiBarOT

MEHTaJIbHYIO KapTy IO CTPOCHHIO OpPraHU3Ma Y€JIOBEKA.
[Ipu pa3zpaboTke peKOMEH1yeM UCIOIb30BaTh HHCTPYMEHTHI:
https://www.mindmeister.com

https://app.mindmup.com

WM JIPYTrOro MHCTPYMEHTA JUIsl CO3/IaHHsI MEHTAJIBHBIX KapT.
IIpuMep yacT MEHTaIIbHOM KapThl:

CepaAeYHO-COCYAUCTaA CUCTEMA

nyLLEBOA,

H{eAyAOYHO-KMILEYHEIA TPAKT

Kpurepun onieHuBaHNsI MEHTAIBHON KAPTHI:
«5» - 8-9 0as10B; «4» - 7 6a10B; «3» - 5 6aJ1J10B

EMLLIEYHNEK

ABEHAOUATUNEPCTHAA KMIWKa

3 0ana 2 danna 1 6ana
Copnepxanue Nudopmanus Nudopmanus WNudopmanus
IIPE/ICTABIICHA B IIPEJICTaBJICHA, HO IIpPEICTaBICHA
IIOJTHOM 00beMe MMEIOTCS HETOYHOCTU | YaCTHUYHO
I'padguyeckoe MHorocrynenyaras MHorocrynen4aras [Ipocroit «ay4ok»
odopmieHHe KapThI | KapTa ¢ 100aBJIeHUEM | KapTa

KapTUHOK, 3HAKOB.
Hcnonp3oBanue
pPa3HBIX IBETOB HA
ONPENEIEHHBIX
BETBSIX.

Jlekcuko-
rpaMMaTu4ecKoe
oopMmieHuE

Kapra ne conepxur
OoIIMOO0K M OIEeYaTOK

Kapra He conepxut
rpyOBIX
rpaMMaTHIEeCKIX
OIINOOK MIIN
OTIeYaTOK, KOTOPHIE
OBI OTBJIEKAIN
BHUMaHHE YUTATES
OT COJIep KaHUS

Kapra conepxut Tak
MHOTO TpyOBIX
rpaMMaTHYEeCKHX
OIIMOOK U OIEYaTOK,
9TO €€ CofepIKaHne
TPYAHO
BOCIIPUHUMAETCS

4. PaspadoTtka rioccapusi
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https://www.mindmeister.com/
https://app.mindmup.com/

Ha3BaHue TemMbl OCHOBHBIE TTOHSITHS T€HETUKHU

OnuceIBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTHU U

PesyabTaT 00yyeHus no teme
U3MEHUYUBOCTH

OO011ue KOMIIeTEeH NI OK 02

@®opMyJIMPOBKA 32IaHUSI: COCTaBbTE TJIOCCAPUI C OTIpeeIeHUsIMU 110 TeMe ~OCHOBHBIE
MOHSATHSI TEHETHKA”, UCIIOJIb3YSI MATEPHUAIIBI JICKIIUH, YICOHUKH, CIIOBAPH.

IIpuMepHBIH nepeyeHb TEPMUHOB:
AnbpTepHaTUBHbIE IPU3HAKU
AJInenpHbIE TEHBI
HeannenbHble reHsl
JIOMUHAHTHBIN IPU3HAK
PenteccuBHbIN pu3HAK
['oMO3UTOTHBIN Opranu3M
['eTepo3uroTHeIil Opranusm
I'enoTun

®enoTum

JluruOpuHOe CKpelnBaHue
Yucras nuHUA

['ubpun

Hacnencrsennocts
N3MeHuYnBOCTH
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2.1.2. 3ananus, HanpaBJieHHbIe HA (OPMHUPOBAHUE WU NPOBEPKY 3HAHUI

1. DOpoHTAJBHBIH ONIPOC

Ha3BaHue Tembl Hcropust 3BOIIOLIMOHHOIO YYEHUS

XapaKTepI/ISOBaTB MMPpEAIOCBUIKHA U IBHXKYIINEC CHIIbL

PesyabTaT 00yyeHus mo teme
BO3HUKHOBEHUSI MHOTOOOpa3us BUIOB

O0mue KOMIeTeHI U OK 02, OK 04

IIpumepHBbIii IepeYeHb BONPOCOB K (PPOHTAIHLHOMY ONIPOCY
KaxkoBbl criibHBIE U c1a0ble CTOPOHBI cUCTEMBbI opranudeckoro mupa K. Jlunnes?
ChopmynupyiiTe OCHOBHBIE MOJ0KEHUS 3BooMoHHON Teopun JK. b. Jlamapka.
[Tepeuncnure npeanocbIKM BOSHUKHOBEHHUS TAPBUHU3MA
[lepeuniciure OCHOBHBIE MOJOKEHHUSI CUHTETUYECKON TEOPUU IBOJIIOIIUU

N =

Kpurepun onieHuBanus:

«5» - OTBET IOJIHBIN, PA3BEPHYTHIN

«4» - OTBET JOCTATOYHO IOJIHBIH, HO €CTh HETOUYHOCTHU
«3» - OTBET KpaTKUi WK ¢ TpyObIMH OMIMOKaMH

«2» - OTBET HEBEPHBIN WIN OTCYTCTBYET

2. [ToaroToBKa yCTHBIX COOOIIECHHUH C pe3eHTanue

Ha3Banune TeMbl I'eneTnka uesoBeka

OnuceBaTh 3aKOHOMECPHOCTHU HACJICACTBCHHOCTHU U
HU3MCHYHUBOCTHU
OHpCILCJ’IHTB BO3MO>XHO€ BO3HUKHOBCHHUEC
HACJICACTBCHHBIX ITPHU3HAKOB

Pe3yabTaTt 00yueHus no reme

O0mue KoMIeTeHIUH OK 01, OK 02

®opMyIMPOBKA 3aJaHUS: TIOATOTOBHTE YCTHOE COOOIIICHHUE U MPE3EHTALIUIO 00 OHOM
HacJIeICTBEHHOM 3a00JieBaHUHU U3 nepeuHs. PaboTa BeinonHseTcs B napax. B crpykrype
COOOIIEHHUS U MPEe3EeHTAUN HEOOXOAUMO OTPA3UTh:
1. Ha3Banue 3a6oneBaHust
2. Tunuzauus 3aboieBaHus
a. A)reHoMHoOe / TeHHOE / IOJUT€HHOE / XpPOMOCOMHOE
b. B) ayrocoMHO-IOMHHAHTHOE / @y TOCOMHO-PEIIECCUBHOE / CIICTUIEHHOE C
0JIOM
CymHocTs MyTaluy (Ha KJIETOYHOM YPOBHE)
Knunuueckue mposiBieHus 3a00seBaHus
Yacrora BcTpe4aeMOCTH
Jnarnoctuka
Hcrounuku nHpopmanuu.

Noookw
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oakrwdE

IIpuMepHBbIii NepevyeHb HACIEICTBEHHbIX 3200/1eBaHUI Ye/I0BeKa
7. Cunazapom DaBapjca,

Cunapom DHrenbMmaHa
MyxkoBucuuo3

Cunpapowm ITupcona
Cunnapowm JlayHa,
Cunapom Knaiindenbsrepa,
Cungpom llepemeBckoro-
Tepnepa,

Yek-JTUCT sl OLEHKH TPe3eHTaAlNU

OneHuTe Npe3eHTaIMIO 0 CIEAYIOIIUM KPUTEPUSIM:

8. CHHIpPOM «KOIIAYbEro KpUKa»
9. CepnoBUAHOKJIETOUHAS aHEMUS

10. Heiipoubpomaro3
11. JlanbTOHU3M

12. I'emopumnmst

13. denmnkeToHYpUS

DeMEHTEI COACPIKAaHUA

Hammune

OtcyrcTBHE

1. TuTyNbHBIN Caia

1.1 Ha3sBanue 3a0oieBanus

1.2 | CBenenus 00 aBTOpax

2. JlaHa mosyHas Tunu3anuys 3a00JIeBaHUs

3. [ToxazaHa CyIIHOCTh MyTaIluu

4, OrnucaHpl KITMHUYECKUE MTPOSIBIICHUS
3a00JIeBaHUSs

5. VYkazaHa yacToTa BCTPEYaeMOCTh

6. Omnucana JUarHoOCTHKA

1. Yka3aHbl UCTOYHUKU UHPOpMALIUU

8. CobmtoieHne eIMHOTO CTUJIS TPe3eHTAIlluU

9. Marepuan OblT HHTEpECEH

10 Martepuan OblT HOJI€3€H

Ikaja nepeBoaa 6aj1/10B B OTMETKY

12-11 6amnoB - «5»

10 - 8 6amnoB - «4»

7-6 06amIoB ~«3»

Memnee 6 6amI0B WM OTCYTCTBUE PAOOTHI - «2»

JlonoJiHUTe/IbHBbIE CBeIeHUS I IPenoJaBaTeJis.
B nensx n30exaHue MoBTOPEHUS TEM MPE3EHTAIIHM, TPEnogaBaTeNi0o PEKOMEH IyeTCs

pacupenenuTb KOHKPETHBIE TEMbI CPEIU TPYIIT yUalUuXCsl.

3. OneHnnBaemMasi JMCKYCCHSA
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Ha3Banme Tembl buocdepa - rmodanpHast SKoIOTHYECKas CUCTEMA

OnuceIBaTh CBA3b MEXKY OPraHU3MOM U CPEIOH ero
Pe3yabTaTr 00yuyeHus mo reme oOuTaHus
YcTaHaBnuBaTh CBSI3b MEX]Y CTPYKTYpamu Onochepsl

O0mue KoMIeTeHI U OK 01, OK 02, OK 07

[IpumMepHBIii epeyeHb BOMPOCOB K OIeHMBAEMOM THCKYCCHH

1. T'nobanpHoe moTemieHue: MU} Uiu peaabHocTh? YTO BaM M3BECTHO O JAaHHOM
spiieHnn? Kakue (hakThl CyliecTBOBAHUS UM OTCYTCTBUS TJI00ATBLHOTO MOTETUICHUS
BaM U3BECTHBI?

2. OOmbsacHUTE, Kakue (PaKTOPbl OTPAHUYHUBAIOT PACIIPOCTPAHEHUE KU3HH B aTMocdepe,
nutocdepe, ruapochepe.

3. Kak MOXHO oxapakTepu30BaTh HCTOPUUSCKUE U3MEHEHUS POJIH YCIIOBEKA B
ouocdepe?

4. B uéM cOCTOUT LIECHHOCTh OXpaHbl Onopaznoodpasusi? YTo npuBOIUT K COKPAIICHUIO
Ouonoruueckoro pazHooodpasus? [louemy /s yeaoBeuecTBa BAXKHO HE JIOMYCTUTh
obenHeHus OuopasHooOpasus?

Kpurepun onenuBanus:

«5» — AKTHBHOE y4acTHe B JUCKYCCHM. BBICKa3bIBaHHME COOTBETCTBYET 3aJaHHOU TEME,
XapaKTepU3yeTcsl BBICOKOM HMH(DOPMATUBHOCTBIO W  OPUTMHAIBHOCTBIO, ApPTyMEHTHI
MOJIKPETICHBI YOeTUTEeTbHBIMU PUMEPaMHU.

«4» - JlocTaTOYHO aKTUBHOE YydYacTHE€ B JAHUCKYCCHU. JlomycCKaeTcs HE3HAuYUTEIIbHOE
OTKJIOHEHHE OT TEMbl JUCKYCCHH. BBICKa3plBAHME HOCUT OTYaCTH TPUBHUAIBHBIN,
ITIOBEPXHOCTHBIN XapakTep. He Bce apryMeHThI IOAKPEIUIEHB! IPUMEPAMH.

«3» — IlaccuBHOe ydacTHe B JUCKyCCHM. DBBICKa3bIBaHHE XapaKTEpU3YETCsl HU3KON
MH(OPMATUBHOCTHIO, CTEPEOTUITHOCTHIO, HE OTPAXKAET MOJTHOTO TOHUMAaHUS TEMbI JUCKYCCHH.
AprymeHTsl cOpMyIHpOBaHbl a0CTpakTHO. [IpuMepbl OTCYTCTBYIOT.

«2» - [laccuBHOE ydacTue B JUCKycCHU. BbICKa3blBaHHE HE COOTBETCTBYET 3aJjaHHON TEMeE,
OTCYTCTBYIOT apTyMEHTBHI B MOJIb3Y KaKOH-T100 TOUKHU 3pEHUsI.

JlonoJiHUTe/IbHBbIE CBeIeHUS JIfl IPenoaaBaTeJis.

Jlckyccuio MofiepupyeT npernoaaBaresb. B Hauane quckyccuu oH 33JaeT CIIylIaTessm
HECKOJIBKO KITFOUEBBIX OCTPBIX BOMPOCOB, TOOYKasi MX BCTYNHUTh B 00CcyxkaeHue. Jlanee
MTOCTENEHHO B XOJI€ IMCKYCCHH 00CYKIat0TCS BCE TTOCTABICHHBIE BOIIPOCHI, yUaCTHUKHU
BBICKA3bIBAIOT CBOE€ MHEHHE.

4. O0cy:kaeHue 1Mo BONpocam JeKIHU

Ha3zBanue TemMbl KusHeHHb MUKI KiIeTKH. Muto3. Meiio3
PesyabTaT 00yyeHus nmo teme XapakTepu30BaTh )KU3HEHHBIN [IUKJI KJIETKH
O0mue KOMIEeTeHIUH OK 02, OK 04

IIpumepHBIii IepeYeHb BONPOCOB I 00CYKACHHUS
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Kakue n3meHeHus B KJIETKE MPEIIIECTBYIOT JEICHHUIO?

Oxapakrepu3syite Ga3bl MUTO3a i KPATKO PACCKAKUTE, KaK IPOUCXOIMT ITOT IPOIIECC.
B ueM 3akmrouaeTcs OHOIOrHYECKOE 3HAUECHHE MUTO3a?

UeM MeHO03 OTIUYACTCS OT MUTO3a?

B yeM 3akmrogaeTcs OMonorudeckoe 3HaueHue Meio3a?

orwdPE

5. Tect
Ha3zBanue Tembl B3aumoneiicTBue reHoB
OrnuchIBaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U
M3MEHUYUBOCTHU
Pe3yabTaT 00yyeHus no teme OnpenensiTb BEpOSITHOCT BOSHUKHOBEHUS
HACJICICTBEHHBIX TPU3HAKOB MPU PA3TUIHBIX
B3aNMOJICHCTBHAX TCHOB
O0mue KOMIeTeHI U OK 01, OK 02

IIpumep TecTOBOrO 3a1aHUSA
1. K B3auMOAEUCTBUSM aJUICIbHBIX T€HOB HE OTHOCHAT:
1) anmcras, noiMMepuo, MOAUQPUIMPYIOIIee IeiiCTBIE T€HOB
2) Koomepaluo, MHOKECTBEHHBIN ajlJIeIn3M
3) cBepXIOMUHUPOBaHHE, KOMIIJIEMEHTApPHOCTh
4) KOJOMUHHUPOBAHKE, IPOMEXKYTOUHOE JOMUHUPOBAHHE
2. IlposiBaeHHe y TeTepo3UroT MPU3HAKOB, JETEPMUHUPYEMBIX JABYMS aJlJIelsiMU
HaOII0JaeTCs TIPH:
1) cBepX1IOMUHUPOBAHUU
2) snucrase
3) KOJIOMUHUPOBAaHUH
4) onumepuu
3. HacnenoBanue yeTBepTOil TPYIIIBI KPOBU OTHOCAT K THUITY B3aUMOAEHCTBUS:
1) kogoOMUHUpOBaHKE
2) cBepXIOMUHUPOBAHHE
3) moTHOE TOMUHUPOBAHUE
4) NpoMeKyTOYHOE JTOMHUHUPOBAHUE
4. HacnegoBaHue UIIMHIIWUIOBOM OKpackd Yy KpPOJMKOB KOHTPOJUPYETCS Tpems
amtensamu: A,a u ah. Kaxxaas ocoOb sIBIsieTcss HOCUTENIEM TOJBKO ABYX M3 HUX. DTO
pUMep:
1) KOMIIJIEeMEHTapHOCTH
2) Koornepanuu
3) MHO>KECTBEHHOT'O aJuleIn3Ma
4) nonumepuu
5. TlosiBnenne HOBOOOpa3oBaHUN INPU COBMECTHOM JEHCTBUU JBYX JOMHHAHTHBIX
HeaJJIeNbHBIX TE€HOB, KOIJla B TOMO3WIOTHOM WJIM B T€TEPO3UTOTHOM COCTOSIHUH
pa3BUBAETCS HOBBIM NMPHU3HAK, HAOIIOIAETCS TIPU:
1) KOMIUUIEMEHTapHOCTH
2) Koornepanuu
3) NOTHOM TOMHUHHUPOBAHHUH
4) neicTBUM reHOB-MOAU(PUKATOPOB
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6. Ecnm oguH JOMUHAHTHBINA T'€H MOJABJISET JSHCTBIE JPYroro JOMUHAHTHOIO TeHa, TO -
3TO IIPUMEp:
1) peuieccuBHOTO MKCTa3a
2) noiMMepuu
3) AOMHUHAHTHOTO SMUCTa3a
4) MHOXKECTBEHHOT'O aJuIelin3Ma

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

2.1.3. 3apanus, HanpaBJieHHbIe HA GOpPMHPOBaHME YMEHUH U HABBIKOB
1. JlaGopaTopHas paGoTa

IIpuy wu3yyeHuum  JgucUMIUIMHBL  “buonorus”  NmpeIycMOTPEHO  BBINOJHEHUE
1ab0paTOPHBIX padoT:

Tema 1.3. buosoruyeckun BaskHble XMMH4YeCKHe coeAnHeHHMs: JlaGoparopHas
pabora “Ompenenenue ButammHa C B mnpoxaykrax nutanus’; Jlaboparopnas pabota
«'unpodpunbHO-rHIPOHOOHBIE CBOWCTBA JTUITHIOBY.

Tema 1.4. CTpyKTYypHO-(DYHKIIHOHAJIbHAS OPraHu3anusa KJjeTok: JlaboparopHas
pabora «CTpoeHue KIeTKU (pacTeHusi, >KUBOTHBIE, TPUOBI) M KIETOYHBIE BKIIOUYCHHS
(kpaxmall, KapOTHHOWBI, XJIOPOIUIACTHI, XpoMoIUIacTel)»; JlabopaTopHas paboTa
«IIponuraemocts MeMOpaHsbI (IJ1A3MOJIU3, ACTUIA3MOJIN3)».

Tema 4.5. BiausiHMe COLHAJIBHO-IKOJOIHYECKUX (PaKTOpOB Ha 310pOBbe
yesoBeka: JlabopatopHass paboTa Ha BBIOOP: «YMCTBEHHass paOOTOCTIOCOOHOCTB» WIU
«Bnusiane abnotndyeckux (HakTOpoB Ha YeIOBeKa (HU3KUE U BBICOKHE TEMIIEPATYPhI)»

Tema 6.1. OcHOBHBIC MeTOABI 0HOIKOJIOTHYECKUX HCCIeIOBAHUH

JlaGoparopHasi paboTa Ha BBIOOp 110 MUHU rpynnam: «BiusHue TemnepaTypsl Ha pocTa
U (PU3HOIOTMYECKYI0 aKTHBHOCTH JPOXKKEBBIX KIETOK»; «BlusHHe yrieBojoB Ha pocra U
(U3NOTIOTHYECKYIO aKTUBHOCTH JIPOXKIKEBBIX KIETOK»; «CodeTaHHOE BIMSHHE TEMIIEPATYPhl U
YIJIEBOOB Ha POCTa U (PU3NOJIOTHUECKYIO aKTUBHOCTD JIPOAOKEBBIX KIETOK

OOopynoBanne Jadoparopuu M pado4ux MecT Ja0OpPaTOpPMU: MUKDPOCKOIIBI,
CEKyHJIOMEp, TOHOMETp, JabopaTopHas Tmocyna (MpOOMPKH, TMOACTABKH JII TPOOHPOK,
MUHIOCTBI, IMCCOK, CTYIKU C ICCTUKAMH, MPECAMCTHBIC U IMOKPOBHBLIC CTCKJIA, CTCKIIAHHBIC
MajJouK, TpenapoBaJibHbIE WIJbl, (QUIbTpOBadbHAasE Oymara (candeTku), CTaKaHBbI)
THIIEPTOHUYECKUI PacTBOP XJIOpUAA HaTpus, 3%-HbIi pacTBOP MEPOKCHIA BOAOPOAA, PACTBOP
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oga B MOAMCTOM Kajuu, TIIMIEPHUH, KIyOHHM KapTodens, JUCT 3JI0JIed KaHAJICKOW, TUIOL
PsAOMHBI OOBIKHOBEHHOM (PSIOMHBI UM TOMATA), JIYK pEMYaThlil, pa3BEICHHBIC B BOJC APOKIKH).

[TpuBenem mpumep 1a00paTOPHOI pabOTHI

HazBaHue TeMbl CrpykTypHO-(hYHKIHOHATIBHAS OPTaHU3aIUS KIETOK

Pa3nuuate cyniecTBEHHbIE IPU3HAKU CTPOCHUS KIETOK
OPraHu3MOB PA3HbIX HAPCTB KUBOU MPUPOIbI
[IpoBoauTh HaOMIOACHNE KIETOYHBIX CTPYKTYP U UX
W3MEHEHUH C TOMOUIBI0O MUKPOCKOTIA

Pe3yabTar 00y4eHusi mo reme

O0mue KOMIeTeHI U OK 01, OK 02, OK 04

JlaboparopHas pabota «CTpoeHHE paCTUTEIIBHOM, JKHBOTHOU, TPUOHOMN KISTKI

! !eJ'IL [23.6OTI>IZ 3aKpCIUTb YMCHHUEC 'OTOBUTH MUKPOIIPCIIAPATBI U paCCMAaTPpUBATh UX IO
MHKPOCKOIIOM, HAXOAUTHb 0COOCHHOCTH CTPOCHUA KJICTOK pa3IMYHbIX OPraHM3MOB,
CpaBHHUBATb UX MCKIY cOo0O0H.

1.Borrpock! a1t jonycka K Ha6ODaTODHOﬁ pa60Te.

1. HazoBUTE OCHOBHBIE YaCTH MUKPOCKOIIA ¥ OMUIINTE UX (PYHKIIUU.
2. Uto Takoe nmpeamMeTHOE U MOKpOBHOE cTekia? J[Jisg yero oHu Hy>KHBI?
3. [lepeuncnure OCHOBHBIE MpaBUiia PabOTHI C MUKPOCKOIIOM.

2.IIpoBeaeHNE ONBITOB

O6opyaoBanue u Mocyaa Marepuanibl U peaKTUBBI
1. Mukpockonsl 1.Bona
2. IIpenMeTHBIE U TOKPOBHBIE CTEKIIA 2. Pa3BesieHHBIE B BOJIE IPOXIKU
3. CTeKJIIHHBIE NTAJIOYKU 3. JIyk penyatslii

4. CtakaHsbl

5. @unpTpoBanbHas Oymara (cangerka)

6. CTepuIbHbBIN HINaTelNb

ANTOpUTM TIPOBEACHUS PAOOTHI Bonpocs! u 3aganus
e 1. U3yueHue cTpoeHMsI pacTUTEIbHOM Omnpenenure GopMy KIETOK,
KJIeTKH e Haiinute saapo, Bakyosau, 000109Ky
1.1. CHATH C BHYTpPEHHEW MOBEPXHOCTH MSICUCTOU KJIETKU.
Yellyr JTYKOBUIbI TOHKYIO IIEHKY — SIUACPMY; e 3apucyiiTe HECKOJIbKO KIETOK
e 1.2, [ToMecTuTh KyCOUEK 3MUIECPMBI HA AMUAEPMBI, 0003HAYHUB HA PUCYHKE:
MPEAMETHOE CTEKJIO B KAIlIIO BOJBI;
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e 1.3. HakppITh 0OBEKT TOKPOBHBIM
CTEKJIOM;

e 1.4, PaccMOTpETh KIETKHU SMUIEPMBbI O]
Pa3IMYHBIM YBEJIMYEHUEM MUKPOCKOIIA

LUTOILIA3MY, PO, BAKYOJIH,
000JI0YKY KIJIETKH

2. N3yuyeHnne cTpoeHus ’KUBOTHOM KJIETKH

2.1. IIpoBecTH CTEPUIIBLHBIM ILIATENIEM C JIETKUM
Ha)KUMOM 110 HEOY HIIH 110 JIECHAM;

2.2. HanecTu KanenbKy CJIFOHBI Ha IPEIMETHOE
CTEKJIO U HAKPBITh €€ IOKPOBHBIM CTEKIIOM;

2.3. PaccMoTpeTh mpernapaT npu 00JIbIIIOM
YBEJIMUYEHUH C IPUKPBITON Juadparmoit
KOH/JIEHCATOopa.

PaCCMOTpI/ITe Ha KOHYUKC HIIIaTC/IA B
KaIeJIbKe CITIOHBI CITYICHHBIE KICTKH
SIIUTCIINA
PaccmoTpuTe Ha penapaTe OTAEIbHbIE
KPYIIHBIE IUIOCKHUE KJIIETKU HEIIPaBUIIbHOMN
¢dopmel. bosbmas 4acTh KIETOK MEPTBBIE,
MOSTOMY B HUX XOPOIIO 3aMETHO SIPO.

e 3apucyiiTe HECKOJIBKO KIIETOK,

0003HaYbTE AJIPO U LIUTOILIAZMY.

3. U3yueHne CTPOEHHUS KJIETKH JAPOKKeH
(rpuobI)

3.1. [lomecTUTh CTEKISTHHON MATOYKOM Karlio
pacTBopa ¢ JpOKKaMM Ha MPEIMETHOE CTEKJIO;
3.2. HakpsiTh ee NOKpOBHBIM cTeksioM. Eciu ecTh
U3JIMILIKY JKUJKOCTH, YAAIUTE €€ C TIOMOILIbI0
bmbTpoBaNBEHOM OyMaru (canderkn);

3.3. PaccMoTpeTs npenapar 1moja MUKpOCKOIIOM

Haiinure npoxoKeByro KIETKY,
paccMoOTpeTh ee popMy U OTJENIbHBIE
4acTH.

3apucyiTe HECKOJIBKO KIIETOK, CIIEIalTe
MTOATIMCH.

HTorosasi KOHTPOJILHASI YACThL JIA00PATOPHOH PA0OTHI (BHINOJHUTH NUCLMEHHO):

1. U3 xakux OCHOBHBIX 4aCTEI COCTOUT Jr00as KiieTka?
Uro o01m1ero uMeeTcsi B CTPOCHUH PACTUTENBHOM U )KHBOTHOM KJIETOK?

2
3. Uewm pa3nu4aroTCs 3TH KICTKH?
4

YeM 00BSICHUTB, YTO, Oy TyUl YCTPOCHHBIMH 110 €IMHOMY IIJIaHy, KJIIETKH BeCbMa

pazHo0Opa3HkI 1o hopMe U pazmepam?

2. [IpakTHKO-OPHEHTHPOBAHHbIE pacyeTHbIE 32/1aHUA

Ha3sBanune TeMbl

HOHYJ'IHLII/IH, COO6H_ICCTB8., 9KOCHCTCMBI

PesynbTaT 00yyenus no teme

OnuceIBaTh CBSI3b MEXK/Ly OPraHU3MOM U CPEIOM €ro

VYcraHaBIMBaTh CBSA3b CTPYKTYPBI U CBOWCTB 3KOCHCTEM

oOuTaHus

Oo01me KOMNeTeH U

OK 01, OK 02, OK 07

Ha3Banue 3ananus: Pacuer cpoka ucyepnaHusi IPUPOIHBIX PECypCcoB

@albyna: Pa3zBuTue 4yenoBedyeckoro oOIIecTBa HEBO3MOXKHO 0e3 B3aMMOJEHCTBUA C
mpupooil. JIo HEKOTOPOro BPEMEHHM OTPULATEIBHBIE MOCIEICTBHS XO35MCTBEHHOW M WHOMN
ACATCIIbHOCTH YCJIOBCKAa  KOMIICHCUPOBAJIA CIIOCOOHOCTBIO MMPUPOIHBIX CHUCTEM K
camoBOoccTaHoBIeHHIO. Ho K cepenuHe nBannaTroro CTOJETHS CHUTyalusi W3MEHHIIACH:
OKpY’Karolllass IPUPOJHAs Cpela yXKe HE B COCTOSHUUM KOMIICHCHPOBATh IIOJHOCTBIO
IIOCJICACTBHUSL BO3ACUCTBHA POCTAa YHMCICHHOCTH JIOAECH M PAaCIIMPEHHs IPOU3BOJACTBA.
3anH3H€HBI BOJa, BO3AYX, paCTCHUS, BbIITAJA0OT KUCJIIOTHBIC JOXKANU, S5PO3UA BHIBOAUT ITOYBLL
U CeIIbCKOXO3SHCTBEHHOr0 000pOTa, HOJSpPHBIE JbJbl TAIOT W3-3a MOTEIUIEHUS KJIMMaTa,
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MCYe3al0T MHOTHE BHJIbl JKMBOTHBIX U PACTEHUH, HAaceleHUE NPUOOpETaeT XPOHUYECKUE
3a0oseBaHus1, pacTeT cMepTHOCTh. CyIIeCTBYIONINE ceyac MHTEHCUBHOCTh aHTPOIIOT€HHOTO
BO3JICHCTBUS BEAET HANIY IUIAHETY K UCTOIICHUIO U JIeTpalaliiu.

3ananue: OueHuTe CpoK MCUEpIaHMs PUPOJHOTO pecypca, €ClIU U3BECTEH YPOBEHb
NOOBIYM pecypca B TEKyLIeM Tofy, a MoTpeOieHne pecypcoB B MOCIEIyIONINe ToAbl OyneT
BO3pACTaTh C 33JIaHHON CKOPOCTBIO MPUPOCTA EXKETOAHOr0 1noTpedaeHus. Kakoi npupoaHblit
pecypc UMEET caMblil JOJITUA CPOK UCUEPIAEMOCTU U KAKOW — HAMMEHbBIIIH?

HNudopmanus, HeoOXoaumast AJIs PEIICHUS:

Tabnuna 1
Pecypc 3anac pecypca Q, | HdoObrua pecypca g, [Mpupoct o6bema
MIIpA. T MIIPI T /TOXL noTpeOIeHus
pecypca TP, % B roa
KameHHBI# yroin 6800 3,9 2
[Ipupousrii ra3 280 1,7 15
Hedtn 250 3,5 2
XKeneso 12000 0,79 2,5
dochop 40 0,023 1,8
Mens 0,60 0,008 1,7
007009 0,24 0,006 1,3
CauHell 0,15 0,004 2,2
AsroMuHHAI 12 0,016 1,6
VYpan 300 0,2 2

I[J'ISI pacycTa BOCIIOJIb30BaThHCA (I)OpMyJ'IOfI CYMMBI YJICHOB psaa I‘COMCTpPI‘-ICCKOfI nmporpeccuu

(1+E)t—1 -q

o = i) t)e ®
100

rae Q — 3amac pecypcos, q — rojoBas 100sr4a pecypca, TP — mpupocT motpebieHus pecypca,

t — uncino ner.

JlorapudmupoBanue BbpaxeHus st Q maer cienyroomyo GopMyly UIsi pacdeTa cpoka
HCUYEpIIaHus pecypcea
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ln(Q'TP)+1

q-100
A Ay @)
n 100
3. Pemmrenue 3agau

Ha3zBanue TemMbl 3aKOHOMEPHOCTH HACJICIOBAHUS

OnuceIBaTh 3aKOHOMEPHOCTH HACJICICTBEHHOCTH U
W3MEHUYHMBOCTHU
Pe3yabTaT 00yueHus mo reme OnpeensaTh BEPOSITHOCTh BOSHUKHOBCHHS
HACJICJICTBEHHBIX MIPU3HAKOB IPU MOHO-, M-,

MOJMTHOPUIHOM M aHAJTU3UPYIOIIEM CKPEINNBAHUN

O0nue KOMIeTeHI U OK 02, OK 04

dopMyIMpOBKA 3aJaHUs: PEIIUTE 3aa4H, COCTABUB CXEMbI CKPEIIIMBAHUS

3anmanue sBIAEeTCS MPOPECCHOHATBHO-OPUCHTHPOBAHHBIM. 3a/1a4l ISl CTYJCHTOB
MoAOUPAIOTCSl B COOTBETCTBUU C 00bekTOM wu3yueHus “Pactenus”, “KuBoTHble” wuiu
“Yenosek”.
[Ipumep 3amau Il CTYAEHTOB, oOydaromuecs mpodeccuu/crnenuanbHOCTH
CBSI3aHHOU C 00BEKTOM U3ydeHus “YenoBek™:
3anava 1. YV yenoBeka aqbOMHHU3M U CIIOCOOHOCTh MPEUMYIIIECTBEHHO BIaJIETh JIEBOM
PYKOW — pelecCHUBHbIE TPHU3HAKH, HaCJeayIolmuecs He3aBUCUMO. KakKoBBI TEHOTHITBI
poauTeliel ¢ HOpMaJIbHOW MUTMEHTALMEN U BIAACIOIIUX IPABOU PYKOH, €CIIM Y HUX POJUIICS
pebeHOoK anbOMHOC U JIeBIIa?
3amaua 2. Y yenoBeka MpaBOPYKOCTh JOMUHUPYET HaJ JEBOPYKOCTHIO, KAPEIIa30CTh
HaJ roixyOoriazocTeio. ['omyOoriaselii mpaBia >KEHWJICS Ha Kaperiia3oi mpasiie. Y HUX
POIUIIOCH IBOE ETeH — Kaperia3blii ieBia u rony0oraas3elii mpasma. OT BTOporo Opaka 3Toro
K€ MYXKUMHBI C Kaperjia3zoi mpaBIIOW POAWIOCH ACBSATH Kaperjia3bIX JIeTel, OKa3aBIIUXCS
npaBimaMu. OTpeaenuTh TeHOTUIIBI MY>KYMHBI M 00CHX KESHIIUH.
3anaya 3. VY Iletu u Camu kapue riasa, a y ux cectpsl Mamu — roixy6sie. Mama 3tux
neTei romy0bornasas, XoTs ee pOAUTENH UMeNn Kapue ria3a. Kakoi mpusHak JOMUHUPYET?
Kakoii et a3 y nanel? HanuimmTe TeHOTUIBI BCEX NEPEYMCIECHHBIX JIHII.

Kpurepun oniennBanus

“5” - Bce OTBETHI BEPHBI

“4” - nomyreHa ojiHa omuoKa

“3” - momyuieHsl 2 OMIMOKH

“2” nomyieHsl 3 u Oosiee oIMOOK UK paboTa HE BBIIOJIHEHA

4. Keiic Ha aHaau3 uHGopManumn

Ha3zBaHue TeMbI buorexHomoruu B MeauIHE U (hapMarium

Pe3y.m,TaT oﬁyqennﬂ Imo TeMe AHaJII/I3I/IpOBaTb OTUYCCKUC ACIICKTBI COBPECMCHHBIX
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I/ICCJ'IG,Z[OBaHI/Iﬁ B 00JIaCTH OMOTEXHOJIOTHH U
FeHETHYSCKUX TEXHOJIOTHI

O0mue KoMIeTeHI U OK 01, OK 02, OK 04

Kelicbl HCIONIB3YIOTCSl B KQUECTBE OLICHOYHOTO MEPONPUSITUA B pazaene S5 “buonorus
B J)KM3HM, KOTOPBIN SIBJSIETCS NPUKIIAJHBIM MOJYJIEM U COCTOMT U3 JIBYX dactel. Tema 5.17
“BHOTEXHOJIOTHH B KU3HU KKIOTO U3y4ar0TCs HE3aBUCUMO OT IIpodeccuit/crnenuaibHOCTe
oOydaromuxcsi, TeMa 2 SBISETCS NPOPECCHOHAIBHO HAIPABICHHONW W TOIOMpAIOTCS B
3aBUCHUMOCTH U MPO(eccroHaIbHOM HAIIPaBICHHOCTH.

[TpuBenem mpumep keiica k Teme 5.2.1. “buorexHonornu B MeaunuHe U papMaumn’

®opMyIMpOBKa 3aJaHUSA:

buorexHonorusi — KOMIUJIEKCHAsi HayKa, HalpaBjieHHAas Ha IOJIyYE€HUE LIEJIEBOro
MPOAYyKTa, C TOMOIIbI0 OHOOOBEKTOB MHUKPOOHOTO, PACTUTEIBHOIO U KHUBOTHOTO
MIPOUCXOXKIACHHUS.

MeaunuHckas OMOTEXHOIOTHS — OTPACIIb, 1IEIb KOTOPOI CO3/ITaHUE TUAarHOCTUYECKHX,
NpOoGUIAKTUIECKUX M JICYEOHBIX IMPENapaTroB, OHA M3Y4YaeT BO3MOXKHOCTH HCIIOJIb30BAHHUS
MUKPOOPTaHU3MOB, Ui MOJTYYeHHs] aMUHOKHUCIIOT, BUTAMUHOB, ()ePMEHTOB, aHTUOMOTUKOB,
OpraHUYECKUX KHUCIIOT.

Caxapusblii tuabeT — 910 3a001eBaHue 0OMEHa BEUIECTB, IPH KOTOPOM B OpraHU3Me He
XBaTaeT MHCYJIMHA, a B KPOBHU IMOBBIIIAETCS coeprkanue caxapa. CoaepkaHue caxapa B KpOBU
HEOOXOIMMO JUIi HOPMAaJbHOTO (YHKIMOHHPOBAHUS KJIETOK. MHCYNHMH, KOTOpBIA
BbIpabaThIBAET MOJKEITyI0UHAas XKelle3a, 00ecreunBaeT MPOHUKHOBEHUE TUIIOKO3bI B KIIETKH,
HO MHOTJA MPOUCXOAUT cOOM BhIpaOOTKM MHCYJIMHA M KJIETKA HE IMOJIy4aeT HEOOXOINMOTo
MUTaHUS, a caxap HAKAIUIMBAETCA B KPOBU. DTO MPHUBOJUT K BO3HUKHOBEHHMIO CaxapHOIO
nuabera pa3HbIX TUIIOB, OJIUH U3 KOTOPBIX SIBJISIETCS MHCYJINHO3aBUCUMBIM. [Ipu Takom Tumne
caxapHoro Jua0eTa 3a00JeBIINI TOJIKEH BCIO )KU3Hb BBOJUTH ce0€ NHBEKIMHM WHCYJIMHA.

[To manubiM cratuctuku, B 2014 1. KonudyecTBo OOMBHBIX CaxapHBIM JHa0ETOB B
Poccuiickoil ¢genepanun cocraBuio 387 miiH yenoBek. [1o HEKOTOPBIM JTaHHBIM 3Ta LUdpa
KaXKbIi TOJ] yBeInurBaercs Ha 5%.

3ananue: HalWUTe ¥ MPOAHATU3UPYITE pa3TuYHbIE UCTOYHUKH HHPOpPMAITNH (HayIHAS
1 yueOHO-Hay4yHas JIMTepaTypa, CpeicTBa MaccoBoi nHGopmanuu, cets HTepHET U Apyrue)
o TteMe Keiica. OTBETbTE Ha BOIPOC HAa OCHOBE HaiJEHHBIX AaHHBIX: C 4eM CBSI3aH POCT
3a00JIeBa€MOCTH CaxapHbIM JHAa0ETOM CpeAu B3pPOCIOTO HACEICHHUS U OMOJIOKEHUE
3aboneBanus? Kakue Mmeprl NMpo(UIAKTHKH CaxapHOro auabera MOXKHO peajn30BaTh B
MOBCEHEBHOM KMU3HU KakIoMy M3 Hac? Kak pa3BHBajioCch MPOM3BOJCTBO HMHCYJHWHA U C
KaKUMH 3THYECKUMU HOPMaMH IIPH 3TOM CTAJIKHUBAJIUCH YUEHBbIE?

[ToaroToBbTE yCTHOE COOOIICHHE C TIPE3CHTAlINEH, B KOTOPOM HEOOXOIMMO OTPa3UTh:

1. CaxapHbrit quabeT — IPUYKUHBI, CAMITOMBI, JUATHOCTHKA U JICUYCHUE;

2. PacnpocTpaHeHHOCTh CaxapHOro auabera cpelu HACENIeHUs CBOErO pPerroHa 3a
MOCJIEIHUE TPU TOJla, NPOAHATU3UPOBAB HAY4YHBIE MMYyOJIMKAlUM U CTATHUCTUYECKYIO
OTYETHOCTH (B TOM 4YHCIIe OT4ETHI ['0cy1apCcTBEHHOTO peecTpa caxapHoro auabera);

3. PacmpoctpaneHHocTh caxapHOoro jAuabera cpeau HacedeHus Poccuiickoit
denepanuu  3a TOCIETHUE TPH TOJa, NPOAHAIM3UPOBAB HAy4YHBbIE MMyOJHUKAMA U
CTATUCTUYECKYIO OTYETHOCTH (B TOM YHCJIE OTYETHl [ OCYIapCTBEHHOTO peecTpa CaxapHOro
nuadeTa),

4. TlpennoyiaraeMble MPUYUHBI U3MEHEHUS 320071€BAEMOCTH CaXapHbIM THa0ETOM B UX
000CHOBaHUE;
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5. Bo3aMoskHbIE TPOPUITAKTHUECKUE MEPOITPUSITHS
4. MeTto/pl OTy4YeHUs UHCYIINHA,;
5. Otpa3ute 3TUYECKUE aCHEeKThl UCIOIb30BaHUSI OMOTEXHOJIOTUH MPH MPOU3BOJICTBE

MHCYJIMHA.

JInst co3manust KaueCTBEHHOW MPE3eHTAIMY HE00X0IMMO COOII0IaTh psil TPEOOBAHUI:

OO6uue 1. Tlpe3eHTanus NOKHA HAYMHATHCS C TUTYJIBHOTO Claiija, rie
TpeOoBaHUs YKa3bIBa€TCs TEMa, CBEJICHHUS 00 aBTOPE U T.II.
2. Ha cnaiinax He06X01MMO pa3MelaTh TOJbKO TE€3UCHI, KIIFOUEBbIE
CJIOBa, rpaduuecKrue MaTepuaibl (CXeMbl, PUCYHKH, TaOIHIbI, HOTO
U T.IL).
3. Hcnonp3oBarh eNWHBINA CTUIH OOPMIICHHS.
4. KonuuecTBo claiJOB JOJKHO OBITH JOCTATOYHBIM JAJISI PACKPBITUS
TeMEI, HO He Oojiee 20-TH.
HIpudrer 1. Crenyer ucnonp30BaTh CTaHIAPTHBIE, IIUPOKO PACIPOCTPAHEHHBIE
mpudThl, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u 1p.;
2. Pasmep mpudra 1151 3aronoBKOB — HE MeHee 24, JU1st *HPOpMAaLUU He
meHee 18.
3. He pexomenayercst UCIOJIB30BaTh pa3Hble TUIIBI MIPUPTOB B OJHOM
IPE3CHTAIHH.
4. Jlna BblieneHuss MHQOPMALUU CIEAYyeT HCHOJIb30BaTh KUPHBIN
MpUQPT, KypPCUB WU TTOT4EPKUBAHUE.
5. He 3noynorpe0asTh NpONMCHBIMUA OyKBaMHU.
®oH 1. KenarenbHO MCHOIB30BaTh OJTHOTOHHBIM (POH HESPKUX MACTEIBHBIX
TOHOB.
2. Jlns ¢poHa MpeArnouTUTETHHBI XOJIOIHBIE TOHA.
Hcnonb3oBanue 1. Ha onmHoM crnaiiie pekoMeHIyeTcsi HCIOJb30BaTh He Oonee 3-X
BETa I[BETOB: OJIUH JUTsI (DOHA, OJIMH IS 3aT0JIOBKA, OMH ISl TEKCTA.
2. Jlns ¢oHa M TeKCTa UCIOIb30BaTh KOHTPACTHBIE I[BETA.
[IpencraBnenue 1. PexomeHIyeTcst HCIIOIB30BaTh KOPOTKHUE CIIOBA U MPETIOKEHUSI.
uHpOpMAIHN 2. MuUHHMH3HPOBATH KOJIMYECTBO MIPEJUIOTOB, HapeUHid,
npusaraTeabHbIX.
3. 3aroJoBKH OJDKHBI IPUBIIEKATh BHUMAHHUE Ay TUTOPHH.
O6bem He crout 3amonHATh OOUH CHAi CIMIIKOM OOJBIIUM OOBEMOM
uHpOpMAIIN WHGOpPMAIIMU: JFOJA MOTYT €IMHOBPEMEHHO 3allOMHHTH HE 0ojiee Tpex
(akTOB, BEIBOJOB, OIPECICHHA.

5. YueOHO-ucCC/1e10BATE/ILCKHI MPOEKT

HasBanune TeMbl

broskoIornueckuil SKCEpUMEHT

PesynabTaT 00yyeHus nmo teme [TnanupoBaTh GMOIKOIOTUUECKUH SKCTIEPUMEHT

[TpoBOIUTH OMOAKOIOTHIECKUN IKCTICPUMEHT

WuTepnpeTpoBaTh pe3yiabTaThl IPOBEACHHOTO
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OHOPKOJIOTHYECKOTO OKCIICPUMCEHTA C UCIIOJIb30BaAaHUEM
KOJIMYCCTBCHHBIX MCTO10B

O0mue KoMIeTeHI U OK 01, OK 02, OK 04, OK 07

Y4eOHo-Huccae10BaTeNIbCKUT  MPOEKT  SIBISIETCS. OCHOBHBIM  CIIOCOOOM  OLIEHKH
pe3yNbTaToB 00y4eHHs, CHOPMUPOBAHHBIX Yy OOYYaIONIMXCS B XOJIE€ OCBOCHHS paszziena 6
“BHOYKOJIOTHYECKHE UCCIIEAOBAHU .

Cpenu pa3aruHBIX TEXHOJIOTUH MPOEKTHOE 00yueHHe 001aJaeT PsIIOM MTPEUMYIIECTB:
MO3BOJISIET  OOy4YaromieMycsi CaMOCTOSITENIbHO  (MpU  KOHCYJIBTAaTUBHOM  MOJIEPIKKE
npenojaBaTensi) JoObIBaTh 3HAaHUA, paboTas € MHOTOYHMCIEHHBIMU HCTOYHMKAMU
uHpopmanuu, npudbopaMu U J1aOOpaTOPHBIM 00OPYIOBAaHHEM, H OJJHOBPEMEHHO B JIEJIOBOM
OOIIEHUH C OJTHOTPYIITHUKAMHU Pa3BUBATh KOMMYHHKATHBHBIC YMEHUS M HABBIKH.

J11s yaeOHO-HCcCeI0BaTeNbCKOro MPOEKTa B paMKax OMOJIOTUH HauboJiee ONTUMalbHa
rpymnmoBas popma paboThI HaJl IPOSKTOM.

Tembl yueOHO-MCCNEAOBATEIBCKOTO MPOEKTa, MPHUBEACHHBIE HUXKE, SBIAIOTCS
MPUMEPHBIMH U MOTYT OBITh MOJIEPHU3UPOBAHBI TIO]] pETUOHATBHBIE 0COOCHHOCTH H C YI€TOM
MoJIy4aeMoi ydamumucs npodeccueil (CnenuaibHOCThIO):

[IpumepHbIe TeMaTHUKU yu4eOHO-UCCIIEI0BATENLCKOTO IPOEKTA!

1. Ouenka kadecTBa aTMOc(hepHOro BO3IyXa

2. OrleHka Ka4ecTBa MOYB METOIOM (PUTOTECTUPOBAHUS

3. OrueHka Ka4ecTBa BOJI MOBEPXHOCTHBIX BOJJOEMOB IO OPTaHOJICITHYECKUM U
(U3NKO-XUMHUECKUM CBOMCTBaM

4. Bnusnue ITIAB Ha pocT U pa3BUTHE CEMSH BBICIINX PACTEHUM

5. BuusHHE coneBoro 3arpsi3HEHHs Ha pOCT U Pa3BUTHE CEMSH BBICILIUX PACTECHHM.

CrpykTypa yueOHO-HCCIe10BaTEIbCKOIO MTPOEKTa BKIIIOYAET MSITh OCHOBHBIX dTara.

OCHOBHBIE IIarv MEPBOT0 ATAra BBIMOJHEHHs MPOEKTa: 000CHOBAaHHWE aKTyaJbHOCTH
BBHIOpDAaHHOM TEMBI, BBISIBJICHHE NPOOJIEMBbl HCCIENOBaHUS, (POPMYIUPOBAHUE THUIOTE3BI,
MIOCTAaHOBKA LEIM U 3aJad HCCIIEIOBaHMs, BHIOOP METOAOB HCCIIEIOBaHUS, BBIOOpP TOYEK
orbopa mnpod Ha TEPPUTOPUM HUCCIEAOBaHUs, olpeneneHue (HopMbl NpeACcTaBICHUS
PE3yJIbTaTOB HCCIEA0BaHNUs, ONPEAEICHUE 3TAllOB U COCTABIICHUE IJIaHA HCCIIE0BaHUS.

Bropoii stan BkioyaeT B cedst MOArOTOBKY HEOOXOAMMOI MoCy bl M MaTepuaa Jyis
9KCIIEPUMEHTa, MPOBEACHHUE OKCHEPUMEHTAa, MEPUOJUYECKYI0 IPOBEpKa  TEUCHHS
sKCHepuMeHTa/ cOop MaTepHaia B BHIOpaHHBIX TOUYKaxX 0TOOpa mpoo.

B nmepuon Tperhero ortama  mpoBeAeHHS OMO3KOJIOTMYECKOTO HCCIeI0BaHUS,
oOyyaroliuecst  IOJly4yalOT  [EpPBUYHBIE  OKCIIEPUMEHTAJbHBIE  JIaHHBIE,  I[POBOJAT
CTaTHUCTUYECKYI0 00paOOTKY MOJTyYEHHBIX TaHHBIX, IPOBOAST aHAJIU3 PA3INYHBIX UCTOYHUKOB
uHpOpMaIIUU B paMKaX TEMbI IPOEKTA.

Ha wu4erBeproM orame, oOy4aromuecs BbISBISIOT 3aKOHOMEPHOCTH — MEXKIY
UCCIIElyeMbIMH OOBEKTaMH, MpOLECCaMd M SIBICHUSAMH, (HOPMYIUPYIOT BBIBOJBI U
pa3pabaThIBalOT MPOTHO3bI, MNPOBOAST OIIEHKY KadecTBa HCCIeIyeMoro oOBeKTa Io
pe3yibTaTaM OMO3KOJIOTHYECKOTO aHAIH3a.

Ha 3aBepmmaroriiem stare mpoBoAUTCs 0(hOPMIICHHE PE3YyJIbTaTOB BHIMOTHEHHUS YIeOHO-
HCCIIEI0BATEIBCKOTO MPOEKTA B COOTBETCTBUU C 3a/IaHHBIMU TPEOOBAHUSAMU U MIPEJICTABICHHE
PE3yNbTAaTOB Ha 3aIlUTE MPOEKTA.

[IpuBenemM npuMep OIMUCAHUSA STANOB BBINOJHEHHUS Y4eOHO-HMCCIIEOBATEILCKOTO
MIPOEKTA:

VYBaxxaemble cryaeHThl! B pamkax mpoekTa BaM HEOOXOIMMO NMPOWTH MATH 3TAIOB
paboTHI HaJ| Y4eOHO-UCCIICIOBATEIHLCKAM IMPOEKTOM OT BBIOOPA TEMBI 10 MMyOIUYHOM 3aIIUThI
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MOJIyY€HHOTO pe3yJjbTara.
Ha nepBom srane:

- chopmupoBaTh KOMaHAY MpoeKTa (2-3 JenoBeka);

- BbIOpaTh TeMy y4eOHO-UCCIIEI0BATEIBCKOTO MIPOCKTA,

- 000CHOBaTh aKTYaJIbHOCTh BEIOPAHHON TEMBIL;

- BBIABHTH NMPOOJIEMBI UCCIIEAOBaHUS, CHOPMYIUPOBATH THUIIOTE3Y;

- mojoOpaTh METO/Ibl UCCIIEIOBAHUS B PAMKaX CBOETO IMPOEKTA;

- BbIOpaTh TOYKM 0TOOPA P00 Ha TEPPUTOPUHN HCCIICTOBAHUS

- copmyaupoBaTh 1ENIU U 337a4d UCCIICOBAHNUS;

- COCTaBUTb IJIaHA MCCIIEA0BAHUS.

Ha BTopowm stane:

- MOJATOTOBHTH HEOOXOIUMYIO NIOCYly U MaTepHaia s SKCIICPUMEHTa;

- MPOBECTH SKCIIEPUMEHTA, IEPUOANUECKU MTPOBEPSS €ro TeueHue (mpu
JUTMTENILHOW TIOCTAHOBKE OIbITa)/ coOpaTh MaTeprall B BHIOPAaHHBIX TOYKAX
otbopa mpoo.

Ha tpetsem stane:

- MOJYYHUTh MEPBUYHBIC IKCTIEPUMEHTAIIbHBIC TAHHBIE;

- MPOBECTH CTATUCTHUECKYIO0 00pabOTKYy MOIYUYEHHBIX JaHHBIX;
Ha gerBepTom sTamne:

- BBISIBUTH 3aKOHOMEPHOCTH,

- copmMyIupoBaTh BBIBOJBI U AaTh MPOTHO3 WIIU OLIEHKY KayecTBa
UCCIIEyeMOro 00BEKTa 10 pe3ysIbTaTaM OMOAKOJIOTHYECKOTO aHATTN3A.

Ha 3aBepmaromiem starne:

- 0(pOpMHUTH Pe3ybTAThI BHIMOIHEHUS y4€OHO-MCCIIEI0OBATEIHCKOTO MMPOEKTA B
COOTBETCTBUHM C 33JJaHHBIMU TPEOOBaHUSIMH;

- MOJATOTOBHTH YCTHOE COOOIIEHUE U MPE3CHTAIIHIO;

- MPEJICTaBUTh PE3yJbTAThl BHIOJHEHHS YU€OHO-UCCIIE0BATEIBCKOTO MIPOEKTa
Ha 3alluTe.

[IpuMep BBINOIHEHUS TPOEKTA:

Ha3Banue npoekrta: OreHka KadecTBa aTMOC(EPHOTO BO3AyXa IO XBOE COCHBI
OOBIKHOBEHHOM.

IIpoGsema mccaenoBaHusi: ONPEICICHUE HCTOYHUKOB 3arpsi3HEHUS BO3JyXa Ha
TEPPUTOPUN HACEICHHOI'O IMyHKTa HAa OCHOBAHUHU IPOBEJIEHUS SKCIIPECC-OLEHKH KauyecTBa
BO3/yXa 10 COCTOSIHUIO XBOM COCHBI OOBIKHOBEHHOHM C OINpE/eieHHEM Kilacca 3arpsa3HEeHus
BO3/yXa.

Ienp mpoekrTa: ompenenuTbh 30HBI Pa3HOM CTENEHU 3arps3HEHUs, C YKa3aHUEM
HCTOYHUKA (MICTOYHUKOB) 3arpsi3HEHUSI.

3agauu npoexkra:

1. BoiOpaTh TeppUTOPHIO HCCIEA0BAaHUS U TOUKU 0TOOpa MaTepuaa;

2. IIpoBecTu OLIEHKY MOBPEXKACHUS U YCBIXaHUSI XBOH,

3. OnpeaenuTs KiIacc 3arpsi3HEHUS BO31yXa;

4. Pa3paboTaTh KapTy 3arpsi3HEHHs] BO3/1yXa, Ha KOTOPOH OTMETHTH 30HBI Pa3HOM
CTETeHHU 3arpsi3HEHUs BO3AyXa U UCTOUYHUKHU 3arpsi3HEHUS;

5. IloAroToBUTH U MyOJINYHO 3aIIUTHTD PE3YIbTATH IPOCKTAa B KOMAH/IE.

Pe3ysabTat npoekTHO# padoThl 00yYaK0IIerocs:

Kapra cremeHu 3arpsS3HEHHOCTH aTMOC()epHOrO BO3AyXa Ha TEPPUTOPHUH
HCCIEAOBAHUS C YKAa3aHWEM HCTOYHMKOB 3arpsi3HEHMS; TMPE3CHTalus pPe3yJbTaTOB
HCCIIEI0OBaHUS.

®opMa npeacTaBieHus Pe3yJbTATOB MPOEKTHOI PadoThI:
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3ammra MpoeKTa C HCHOJIb30BAaHUEM CPEACTB BHU3YAIM3AaLUU M JIEMOHCTpPALUU
IPOJYKTA.
BoinoJiHeHHe poeKTAa:
Bonpocs! 1u1s1 1onmycka K NpPoeKTHOH padore
1. ChopmynupoBaTh LieNb IUITAHUPYEMOT'0 SKCIIEPUMEHTA.
2. Kakue nokasareiy UCTIONb3YIOTCS sl OLICHKH KayecTBa aTMOC(EpHOro BO3AyXa MO
COCTOSIHUIO XBOM.
3. Kakue uCTOYHUKY 3arpsi3HEHNs aTMOC(EPHOTO BO3AyXa €CTh B BallleM pailoHe
IIPO>KUBAHUS.
4. [lepeuncnuTh OCHOBHBIE STAIbI OMPECNICHHS YUCTOTH aTMOC(EPHOT0 BO3IyXa 110
COCTOSIHUIO XBOM.
5. Kakue knacchl OBpeXI€HUS XBOU UCIOIb3YIOTCS B IaHHOM METOIUKE?
6. Ilepeuncnure U 0XapakTepu3yiTe KJIacChl YChIXaHUS XBOU.
7. Kakue kiaccel 3arpsi3HeHUs: BO3yXa BbIICIIAIOT?
8. Onumure npasuiia 0T60pa MaTepuaa.
9. Kakue 3arpsi3HUTENN BbI3BIBAIOT IIOBPEKACHUS XBOU?
10. Kak onpeaenuTs Ipoa0JDKUTEIbHOCTD XKU3HU (MaKCUMaJIbHbBIN BO3pacT) XBOU?
11. Ot yero 3aBUCUT BBIOOP PACCTOSIHUS MEXKIY TOUKAMU HUCCIIEIOBAHUS?
12. XBOrO KaKoro roga Heo0XoAuMo coOpatTh AJIs MPOBEACHUSI OLIEHKH COCTOSIHUS
aTMocgepHoro Bo3ayxa?

Oransl poBeIeHUS padOThI:
1. IToaroTOBUTEIBbHBIN:
- BBIOOP TEPPUTOPUHU U TOUYEK UCCIIEIOBAHNUS;
- cOop Marepuana;
2. KamepanbHast 00paboTka cOOpaHHOTO MaTrepuara.

1. BeiOpath TOukM HccineaoBaHus, npuMepHo 4 — 5. Touku NOJKHBI HAXOAMTCA Ha
OJIHOM JIMHMM M0 MEpe yJajeHus OT MOTEHUUAIbHOTO MCTOYHUKA 3arpsi3HEHUs B Ballleu
MECTHOCTH — HACEJIEHHOT0 MYHKTa, MPOMBIIIJICHHOTO MPEANPUATHS WIH aBTOMarucTpalu.
XKenarenbHO pacronaraTh TOYKH MO JHMHUM MpeoOIaJaloluX BETPOB — B Ty CTOPOHY, B
KOTOPYIO BETEp CHOCUT NOTEHLUATbHbBIE 3arPSA3HSIIOIINE BELIECTBA.

Paccrosinne mex 1y ToukaMu 3aBUCUT OT MOIITHOCTH UCTOYHUKA 3arpsi3HeHus. Eciu 3To
OOJBIIION HACEJICHHBIM IYHKT C MPOMBIIUICHHBIMA TPEANPUATASIMH U MHOTOYHUCICHHBIM
aBTOTPAHCTIOPTOM, TO PACCTOSHUE MEXKIY TOYKaAMH MOTYT OBITh B mpenenax | KM (JanbHss
mIomanaka OyAeT yaajieHa oT ropojga Ha 5 kMm). Ecim sTo HeOombImas KOTeNlbHas, TO
paccTostHuE MEX1y IToIaakaMu MoxkeT coctaBiisiTh 400 — 800 metpoB. Ecnu 310 aBTOTpacca,
10 20 — 200 MeTpoB (B 3aBUCUMOCTH OT ITOTOKA aBTOTPAHCIIOPTA).

2. B xax10# Touke 00cie10BaHus HE0OX0IMMO OTOOPATh MOJIOJIBIE I€PEBbSI, BBICOTOM
1-1,5 M ¢ OokoBBEIMU ITOOETaMU HE MeHee 8.

3. Onwucarh BBITONTAaHHOCTh YYacTKa, MPHCBOMB COOTBETCTByrommid Oamn (1 —
BBITAINTHIBAHUS HET; 2 — BBITONTAHBI TPOIIBI; 3 — OCTAJI0Ch HEMHOT'O TPaBbl BOKPYT JIEPEBLEB; 4
— HET HU TpaBbl, HU KyCTapHUUYKOB). [IpyM BBITONTAHHOCTH TEPPUTOPUU, OIICHHUBACMOM
Oaymamu 3 v 4 o1leHKa aTMOC(EPHOTO 3arpsi3HEHUS HE BO3MOJKHA.

4. Ha BbIcOTE CBOEro pocTta codbpaTh ¢ Kaxaoro jepesa (1 1epeBo B 0/1HOM TOUKe) IO
30 xBoMHOK (cyMMapHO 150 XBOMHOK). XBOMHKH JIOJIKHBI OBITH B BO3pacTe 2 JIET, TO €CTh HAJ0
Opatb 00pas3Iibl XBOM ¢ TOOETOB BTOPOTO I'ojia XKU3HU — JIJIs1 BCEX TOUEK OJJMHAKOBO puc.l.
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MYTOBKH
boxoBHE Moberu

oceBoll nmober
1 roma

oceeol mober
2roma
oceeoll mober
3roma

Puc.1. Yactu BeTBH XBOWHOTO JiepeBa CIyXalue OMOUHINKATOPaMHU

5. OueHuTbh NPOAOIDKUTENBHOCTh KM3HM XBOM HA BETBU, C KOTOPOW OTOMpAroTCs
XBOWHKH, ITO OXBOCHHBIM Y4aCTKaM OCCBLIX M0OEroB B COOTBETCTBUU C PUCYHKOM 2.

[TonHbI BO3pacT XBOU ONPEAEISAETCS YUCIOM YYaCTKOB OCEBBIX IOOETOB C IIOJIHOCTHIO
COXPaHEHHOM XBOEH ILIIOC J10JI1 COXPAHEHHOW XBOM Ha CIIEIYIOLIEM 32 HUM Y4acTKe.

0,5 I 1,5

()
»o
(&
L
-2
”’
I

Puc. 2. Cxema onpeneneHust mpoJoHKUTEILHOCTH KU3HU XBOU COCHBI

6. [1poOy ¢ kax/10¥1 TOUKH HAZ0 IOMECTUTH B OT/AEIbHBINA MaKeT (JIyylie OyMaxXHbIN) U
cpa3y moAnucarh ero (ykasbIBaeTcs J1aTa; TOYKa 0TOOpa; CTENeHb BBHITONTAHHOCTH Y4acTKa;
MIPOJOJIKUTENLHOCTD KU3HU XBOU Ha BETKE, OTKY/a OepyTCsl XBOMHKN).

2. IIpoBeaeHune onbITOB

2.1. Aaroputm onpejesieHUs1 KJIACCOB NMOBPEKICHUS M YChIXaHUS XBOU

O6opynoBanue u nmocyaa Marepuan

1. JIyna 1. XBos cocHBI B Bo3pacTte 2 jeT, He MeHee 30 mTyk

2. JIuneiika uaM MITUMETpOBasi Oymara

AJITOPUTM NPOBEJCHHS ONBbITA Bonpocs! u 3a5aHus
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1. OcMOTpeTh XBOIO MPHU OMOIIIH JIYTIBI.

2. Pa3nenuTh BCIO XBOIO HA COOTBETCTBYIOIINE
KJIACChI MO MPU3HAKAM MOBPEKACHUS U YCHIXaHUS
COTJIACHO OLIEHOYHOM Tabnune 1 u pucyHky 1.

3. [loxcunTarh KOJIMYECTBO MOBPEKICHHBIX
XBOMHOK B Ka)KJIOM KJIacCe.

4. [TogcuuTaTh KOJTUYECTBO XBOMHOK C
IIPU3HAKaMU yChIXaHHUs 0 KJIaccaM.

1. 3aHecTn gaHHBIE IO KOJIUYECTBY
MOBPEXKICHHBIX XBOUHOK B TaOIUILy 2.

2. 3aHeCTH JaHHbIE 110 KOJUYECTBY
XBOMHOK C IPU3HAKaMU YChIXaHUS B
Tabnuiy 3.

2. Paccuntarh NpoOLEHT NOBPEKICHHBIX U
XBOMHOK C IPU3HAKAMH YChIXaHHS
OTHOCHUTEJILHO OOIIET0 KOJUYECTBa
coOpaHHBIX XBOMHOK.

OuneHounast TadIHIA

Taonuua 1

Onenka MOBPEKACHUSA U YCBIXaHUA XBOU

Kuace noBpexxkaenusi | Buabl noBpesxaenuii XBou XapakTepuCcTHKA YCHIXaHUS XBOH
/ KIacc ychbIXaHus
KIT1/KV 1 XBouHKa 6€3 MATEeH Her cyxux y4yactkoB
KII2/KV 1 XBOMHKa ¢ HE0OIBIIUM ynciIoM | HeT cyxux yyacTkoB
MEJIKUX MATEH
KII3/KY 2 XBoHMHKA ¢ OOJBIIMM YHCIOM | YCOX KOHYHK 2-5 MM
YEPHBIX M JKENTHIX MATCH
-/KY 3 - VYcoxna 1/3 XBoMHKH
-/KY 4 - Vcoxiio 0Oojiee MHOJOBUHBI XBOHUHKHU
WJTU BCS XBOMHKA JKEJTas U cyxas
Knacce! oBpeXxneHus (HEXpO3kI) 1 2 3
Knacchl yceIxaHus 1 1 1 2 3 4

Puc. 3. Knaccel noBpexxaeHus U yCbIXaHUsI XBOU
3. O0paboTKa pe3yJIbTATOB ONBITOB
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OnpeneneHue Kiaacca NOBPeKIeHUs XBOU

Tabnuua 2

Kiacc KIT1 KIT2 KIT 3
MOBPEKACHUS
XBOH
Howmep XBoWHKH 0€3 TSATEH XBOWHKH C HEOOIBIIUM XBOWHKA ¢ OOJIBIIUM
nepeBa YHCIIOM MEJIKUX ISITeH YHCIIOM YEPHBIX U
KEIITHIX TSATEH
IIT. % IIT. % %
1
2
3
Mecto
oTbopa
MaTtepuana
BriBon: % XBOMHOK — 0e3 IIITEH, Ha % HEOOJIBIIOE YHCIIO MEJKUX IISITCH
KEIITOTO I[BETA, Y % MHOTO TIsITeH 10 Beeit nnuHe. Takum 00pa3oM, TOMUHHUPYET KJ1acc
TTOBPEIKICHHS XBOH.
Tabmuma 3
Onpenenenue Kiacca ycbIXaHUsI XBOH
Kiace KV1 KV 2 KV 3 KV 4
TIOBPEKICHHUS
XBOH
Howmep VY XBOWHKH HET VYcox KoHUHK Ycoxna 1/3 Ycoxio 6onee
JepeBa CYXUX y4aCTKOB XBOWHKH Ha 2-5 XBOMHKH MTOJIOBUHBI
MM XBOWHKH WA BCS
XBOMHKA JKeNTas U
cyxas
mT % T % T % IIIT. %
1
2
3
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Mecto

orbopa
MmarepHaa
BeiBox: % XBOMHOK OTCYTCTBYIOT CyXH€ YYaCTKH, Y % YCOX KOHYHMK XBOMHKH,
y % ycoxia TpeTb XBOMHKH, % XBOMHOK — MOJHOCTBIO cyxue. Takum oOpazom,
JOMUHHPYET  KJIAacC HOBPEKACHHS XBOU.

CremnaiiTe BBIBOJ O YUCTOTE BO3/AyXa HA UCCIICyEMON TEPPUTOPHH IO TaOIHIIe 4.
Kitacc unctoThl BO31yXa onpeaeseTcsi Ipu NepeceueHnH Kilacca MOBPEKICHUS XBOU
Ha noberax 2 rojia *U3HU U MAKCUMaJIbHOTO BO3pacTa XBOU HA BETKE.
Tabauua 4.
OmnpenesieHue Kjaacca 3arpsi3HeHUs1 BO31yXa

Kunacc moBpexieHusi XBOM Ha moderax 2-roroaa ;Ku3Hu

MaxkcumajibHbIi
BO3PACT XBOM 1 2 3

4 I -1l I

I I -1

2 I Il v

2 — v v-V

1 — v V-VI

1 — — Vi

VYcnoBHble 0003HaUeHUs Kiacca 3arps3HeHust Bo3nyxa: | — maeanbHo umctbiit; 11 —
yucteiid; Il — oTHOCHTENBHO YHMCTBIA («HOpPMay); IV — 3arps3HeHHbll («TpeBOTa»); V —
rpsA3HbIN («omacHO»); VI — oueHb rps3HbIN («BpeIHO»), ( — ) HE BO3MOXKHBIE COUETAHUS.

4. 3aBepmarommii 3Tan: PazpaboTka KapThl CTENEHU 3arps3HEHHOCTH aTMOoc(hepHOTro
BO3/IyXa Ha TEPPUTOPUH HCCIICIOBAHUS C YKa3aHUEM MCTOYHHKOB 3arps3HEHUS; MPE3CHTAIIHS
pe3ynbTaToB uccienoBaHus. [loAroToBKa YCTHOTO COOOIICHHS U TpPE3eHTAlUH TI0
pe3yabpTaTaM IMPOBEJICHHOTO UCCIIEOBAHUS.

TpeGoBaHus K yCTHOMY COOOILIICHUIO:

— MPOAOJKUATENIBHOCTH: 10 10 MUH;

— CTPYKTYpa: KpaTkasi akTyaJIbHOCTh UCCIIEIOBAHUS, TUTIOTE34, 11eJTb, 3a7a4i, OObEKTHI
Y METOJIbI, TOJIYYCHHBIC PE3YIbTAThI U UX 00CYKJIeHHE (TTPEACTABICHHE MPOAYKTA), BBIBOJIBI.

TpeGoBaHus K CTPYKTYype Npe3eHTALUU:

1. TutyneHblii cnaiin. B BepxHed wacTu cnaiiia HEOOXOAMMO OTpPa3HUTh
uHpopmanuo 00 00pazoBaTENbLHON OpraHW3aIi, B KOTOPO MPOBOAUIOCH
uccaenoBaHue. B IEeHTpanbHOM YacTH Cliaiijie yKa3bIBaeTCsl TeMa y4eOHO-
HCCIIEAOBATENIbCKOTO TMPOEKTa. B HWXKHEH YacTU COpaBa YKa3bIBAIOTCS
YYaCTHUKH MTPOEKTA, BHIMOIHSBIINE PaOOTY;

AKTyaabHOCTB;
I'mmotesa, 1enp, 3a7a4m;
4. OOBEKTHl U METOIBI UCCIIeOBaHUS (MOTYT OBITh pa30MTHI Ha JBa claiiga u

wmn
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ooree);

5. PesynbraTel mccnenoBaHuii. MoryT ObITh MPEACTABICHBI B BUIC PUCYHKOB,
rpadukoB, ¢dororpaduii, TaONHI, KOTOPHIE [OJDKHBI HMETh CKBO3HYIO
HYMEpALHUIO U Ha3BaHHE. KOJUYECTBO CIIAliIOB 3aBUCUT OT 0ObeMa MaTepuania,
HO HE JIOJDKHO IPHBBINIATH OTBEICHHOTO BPEMEHH Ha cooOmeHne. MOoXHO
MPEJICTaBIATh MaTepual HE B TOJHOM OOBEME, a TOJBKO CaMbl Ba)KHBIC
MOMEHTBHI;

6. BriBomsr;

7. 3axmountenbHbI (“braromapro 3a BHUManue” wim “Criacu0o 3a BHUMaHHUE ).

JIis co3anus KaueCTBEHHOW MPE3CHTAIMY HEOOXOIMMO COOTIOAATH Psiji TPEOOBAHMIA:

OO6uue 5. IlpeseHranus 10KHA HAUMHATBCS C TUTYJIBHOIO claiija, rae

TpeOoBaHUs YKa3bIBaCTCsl TEMA, CBEJCHUS 00 aBTOpE U T.II.

6. Ha cnaiinax He06X01MMO pa3MelaTh TOJbKO T€3UCHI, KIIIOUEBbIE

CJIOBa, TpaduuecKre MaTepuaibl (CXeMbl, PUCYHKH, TaOIHIbl, (HOTO

U T.IL).

Hcronb30BaTh eUHBINA CTUIIb O(OPMIICHHS.

8. KonuuectBo cnaiiioB TOMKHO OBITH JOCTAaTOUHBIM JUISI PACKPBITUS
TEeMEI, HO He Oojiee 20-TH.

~

Mpudrs 6. Crnemyer HCIONIB30BaTh CTaHIAPTHBIE, IIUPOKO PACIPOCTPAHEHHBIE
mpudThl, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u np.;
7. Pazmep mpudTra 1151 3aroI0BKOB — HE MeHee 24, 111 uHpopMaIiy He
MeHee 18.
8. He pexomeHyeTcs MCIONB30BAaTh pa3HbIe TUIBI MIPU(TOB B OTHOM
MIPE3CHTAIIAH.

9. Hnsa BelgeneHUs HMH(OpMAIUM cJelyeT HCIOJIb30BaTh >KUPHBIM
MpUQT, KypPCUB WU TTOT4EPKABAHUE.
10. He 310ynotpe0asiTh NpONMUCHBIMU OyKBaMHU.

®oH 3. XKematenpbHO HCIIOB30BaTh OJHOTOHHBINA (DOH HEAPKUX ITACTEIBHBIX
TOHOB.
4. Jlns ¢poHa mpenrnouTUTENbHBI XOJIOAHbIE TOHA.

Ucnonbp3oBanue 3. Ha omHoM cnaiiie peKOMeHIyeTcs HCIONIb30BaTh He Oonee 3-x
BETA IIBETOB: OJIWH )i (POHA, OUH JIJIS 3ar0JIOBKA, OJUH JJIS TEKCTa.
4. Jlns ¢poHA U TEKCTa MCIOJIb30BaTh KOHTPACTHHIE IIBETA.

IIpencrasnenue 4. PexoMmeHyeTcsl MCIOJIb30BaTh KOPOTKUE CIIOBA U MPEATIOKEHHS.
uHpopManun 5. MuHuMH3HUpOBATH KOJINYECTBO IIPEAJIOTOB, Hapeunii,
[IPUJIAraTeabHbIX.
6. 3aroJoBKH IOJDKHBI IPUBIIEKATh BHUMAHHUE ayTUTOPHH.
O6bem He crout 3amonHATh OOUH CHAiI CIMIIKOM OOJBIIUM OOBEMOM
uHpopManun nH(pOpMaLIUK: JIIOJU MOTYT €IMHOBPEMEHHO 3allOMHUThH He 0ojee Tpex

(hakToB, BBIBOJIOB, OTIpECIICHUH. -
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2.2. OueHouyHbIe cpeacTBa PYOexKHOro (TeMATHYECKOr0) KOHTPOJSA IO
aucuumiimue «bnosorus

PyOexubiii  koHTpOns 10 jaucnuivinae «bwonorus» mpoBomutcs B hopme
KOHTPOJIbHBIX paOOT Ha OTAEIbHBIX 3aHIATUAX I10CIIE 3aBEPILEHUS U3yUEHHsI IEPBOr0, BTOPOTO,
TPETHETO U YETBEPTOro pasneinos. [locie 3aBepiieHns NATOro pasjaena pyoeKHbI KOHTPOIb
IpoBOIUTCS B (opMe 3amuThl Kelca: NpPEACTaBICHUS pe3yJIbTaTOB PpELICHUs KeHCOoB
(BBICTYILIIEHUE C TIpe3eHTaIrei ). PyOesKHBIN KOHTPOIIB MIECTOTO pa3/iea MPOBOIUTCS B popme
3alIUThl MPOEKTA: MPEACTaBIECHUS PE3YJbTATOB BBINOJHEHHS Yy4eOHO-HCCIIEA0BATEILCKOTO
IIPOEKTa (BBICTYIUIEHUE C MPE3EHTALUEN ).

ITpuBenem mpuMepsl 3a1aHui Ul KaKAO0TO THUIIA pyOeKHOTO KOHTPOJIS.

1. KourpoabHas padora “MosieKy/IsIpHbIi YPOBEeHb OPraHU3ALMH KUBOI0”.

B pesynbrate ocBoeHus nepsoro paszznena “Knerka — cTpyKTypHO-(pyHKIIMOHAIbHAS
€MHUILIA )KUBOT0” 00y4aroIIuecs CMOTYT:

— XapaKTepu30BaTh CTPOEHHE U (YHKIIMHU OCHOBHBIX OMOIIOJIMMEPOB, KIETKU U €€
CTPYKTYPHBIX 2JIEMEHTOB;

— OIIpeNeNIATh Pe3yJIbTaThl U3MEHEHUS TEHETUYECKOI0 KO B MpoLieccax MaTpUYHOTO
CUHTE3a;

— OpraHM30BbIBaTh HAONIOJIEHHE OMOJIOTMYECKUX OOBEKTOB Ha MOJEKYJISPHOM U
KJIETOYHOM YPOBHE.

KonTtponbHast paboTa npexacraBiseT coOoi 3aJaHus B TECTOBOM (hopMe Pa3IUdHOro
YPOBHS CJIOKHOCTHU: “HU3KUI”, “CpeHUI” 1 “BbICOKUI . B 3aBUCMMOCTH OT THUIIAa U TPYIHOCTHU
3aJJaHUs €ro BBIIOJIHEHUE OLICHMBAETCS pa3HbIM YHUCIOM OajuloB. BbIoOIHEHHE KaXkIoro
3aIaHus ““‘HU3KOTO” YPOBHS CJIOKHOCTH OIleHHBaeTcs 1 Oammom. 3a BBITIOJIHEHHE 3aJaHUi
“cpenHero” ypoBHS CJIOKHOCTM B 3aBUCUMOCTH OT IIOJHOTBI M TPaBUIBHOCTU OTBETA
IpycBanBaeTcs 10 2 06asIoB.

K 3amanuio “BBICOKOrOo” YpOBHSI CIIOKHOCTM OTHOCUTCS pemeHue 3aznad. [lpu
MPaBUIILHOM PEIICHUU 3aIaHUI “BBICOKOT0” YPOBHS IpHCBauBaeTcs 3 Oasa.

3aaHus BCEX YPOBHEH CII0KHOCTH MPOBEPSIFOTCS aBTOMAaTHYECKH.

Pacrnipenenenuie 3aganuii o ypoBHSM CI0KHOCTH MTPEICTABICHO B CIEAYIOIEH TabauLe:

YpoBeHnb bana IIpouenTHoe Tun Bonpocos
CJI0’KHOCTH coJep:KaHue
3a/1aHuA 3aaHuil
Huzknit 1 65% - 3a7]aHUs C BELIOOPOM OJTHOTO MPABMIIBHOTO
OTBETa
Cpennuit 2 15 % - MHO>KECTBEHHBII BBIOOD;

- BOIIPOCHI HA YIIOPAIOYMBAHUE WU
YCTaHOBJIEHUE IIPABUIIBHOU
[IOCJIEI0BATEILHOCTH

Bricoknii 3 20 % - CUTyallMOHHBIE 337291 U BOIIPOCHI
MpelyCMaTPUBAIOIIUE PA3BEPHYTHI OTBET

Kpurepuu onieHuBanus pyOe:KHONW KOHTPOJIBHOM paboThI:

Onenka IIponeHT BHINOJTHEHUA
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“OTIMYHO” 85-100%

“xopomio” 70-84%

“yIIOBIETBOPUTEIILHO™ 50-69%
“HeyJI0BJIETBOPUTEIIBHO™ MeHnee 49%

1. Azotucroe ocHoBaHue ajgeHuH B Mosiekyse JJHK kommiemenTapHo...
1) ryanuny;

2) IUTO3UHY;

3) ypauuiy;

4) THMHHY.

2. K myprHOBBIM a30TUCTBIM OCHOBAHHUSM OTHOCSITCSL...
1) aieHWH ¥ TyaHUH,

2) TyaHWH ¥ [UTO3HH;

3) UUTO3MH U ypaIlui,

4) ypauui v aJieHuH.

3. Beibepute Qpynkuuro uPHK?

1) xpaHeHnue reHeTHYECKON HHOPMAITHH;

2) TpaHCIOPT aMHUHOKHUCIIOTHI B pUOOCOMY;

3) BXOAHT B COCTaB pubOCOM;

4) nepeHoc renernyeckoii uagpopmanuio ot JIHK k pudocome.

4. KneTku syKapuoT HE COJIepIKar...
1) muzocowm;

2) pubocom;

3) Me30coM.;

4) xoMmruiekca ['onbKu.

5. Kitetku npokapuoT coziepixar...
1) KJIETOYHBIN LEHTD;

2) 9HJI0TIA3MAaTUYECKYIO CETh;

3) pu60oCcOMBI U ME30COMBDI;

4) xomruiekc ['onbIKHU U TU30COMBI.

6. Kakue opranonibl BCTpe4aroTCs TOJIBKO B PACTUTEIBHBIX KIIETKaxX?
1) sHOOTUTa3MaTHYECKAs CETh;

2) IUIACTH/IBI;

3) MUTOXOHJIpHH;

4) xomruiekc ['onbaKu.

7. B meragazHoil XpoMOCOME BBIACISIOT. .
1) me4yn u eHTPOCOMY;

2) LEHTPOCOMY U LIEHTPHOJIH;

3) LEHTPHOJIM U IEHTPOMEDY;

4) meHTpOMepY M NJIEYH.
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8. K aBroTpodam oTHOCSTCH. ..

1) BUpYyCHI;

2) XeMOCHUHTE3UpPYINHe 0AKTEPUH;
3) rpuOsr;

4) nmapa3uTHIECKHE OAKTEPUU.

9. Tpanckpunuus — 3T0...

1) cBsi3pIBaHe aMUHOKKCIIOTHI ¢ TPHK
2) nepeHoC aMUHOKHUCIIOTHI B pHOOCOMYy;
3) yasoenue monekyisl JJHK;

4) cunre3 nPHK na matpuue JITHK.

10. Ecnmu xoaupyromas 6enok dacte reHa coaepxkut 6000 map HyKICOTHAOB, TO CKOJIBKO

AMHWHOKHUCIIOT B KOI[PIpy@MOﬁ MOJICKYJIC 66J'IK3.?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeunciieHHbIX 00JIe3HEeH, BBI3BIBAIOTCS BUPYCAMHU?
a) TyoepkyIes u mudTepus;

6) dudrepus n CITU/I;

B) CITU/I u rpumnm;

T') TPUIII U TYOepKyes;

12. B pe3ynbTare nepBoro JeneHust Meio3a MpoUuCXoIuT:
a) yBeIM4YeHue Habopa XpoMOCOM;

0) yMeHbIIEHHEe HA00Pa XPOMOCOM;

B) COXpPaHEHUE UCXOAHOTO HA0Opa XPOMOCOM.

13. Yto nmpoucxoaut B aHadasze I meiioza?

1) cniupanuzaius XpoMocoMm;

2) pacxXoKJeHHUE K MOJII0CaM IBYXpPOMATHIHBIX XpOMOCOM;
3) pacxoskeHue K MoJIcaM XpoMaTH/L;

4) pacronoXeHne XpOMOCOM B TNIOCKOCTH 9KBAaTOPA KIETKH.

14. YcTa"HoBUTE COOTBETCTBUE

Opranownn OyHKIUS
1) pubocoma A) mepeBapuBaHNE OTMEPIINX KIETOK
2) XJOpOTIACTHI b) dotocunTes
3) IU30COMBI B) cunTte3 6enka
4) neHTpuOIH I') oOpa3oBanue BepeTeHa JACTICHUS
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Ortanod: 1-B; 2-b; 3-A; 4-T

15. BoiOepure XMMHUYECKHE 3JIEMEHTBHI KJIETKH, KOTOPBIC BXOJSAT B COCTaB OPraHHMYECKUX
BEILECTB:

1) KaypIMii;

2) yrJepon,;

3) UMHK;

4) Bogopon;

5) kucJopon;

6) Menb;

7) a3or.

16. YcTaHOBUTE COOTBETCTBUE

['pyniel aMMHOKUCIIOT IIpencraBurenu
1. HeifrpanbHble A) riamyraMuHOBas KUCIIOTa
2. Kucnbie b) mu3un
3. OcHOBHbBIE B) ananun

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

17. B monekyne JJHK nHykneotuasl, conmepxkamme anaeHuH, cocTaBisoT 10%. Ckonbko
MPOIICHTOB B TAHHOW MOJIEKYJI€ HYKJICOTHIOB, COACPIKAIIUX IIUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monexyne PHK nykieoTumbl, coneprkarniue ypammi, coctaBisiior — 30% u axennH — 40%.
CKOJIBKO MTPOIIEHTOB aICHUJIOBBIX HYKJICOTHA0B cofepxurcs B ienu JIHK, komminemenTapHoi
TOH, Ha KOTOpO# cuHTe3npoBanack 31a PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Yuacrok monekynsl JIHK cocrout n3 60 map Hykineotnaos. Onpenenure JUIMHY 3TOTO
yudacTka (paccrosaue Mexay Hykieotunamu B JIHK cocrasmnsier 0,34 Hm)

1) 20,4;

2) 24,

3) 10,2;

4) 30.

20. ®parment ™monekyasl JHK comepxur 1230 nHykimeoTuaHbelx ocTaTkoB. CKOJIBKO
AMUHOKHCIIOT OYJIET BXOJUTh B COCTaB Oeyka?

1) 205;
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2) 410;
3) 408;
4) 360.

2. 3amuTa KelCcoB: NMpeacTaB/eHne Pe3yJbTAaTOB PellleHsl KeiCoB.

3ammTa Kelca sBISETCS PyOEKHBIM KOHTPOJIEM MO MATOMY paszaeny “buosiorus B
KHU3HHU, B Pe3yJIbTaTe N3yUeHHsI KOTOPOTO 00yYarOIIHUecs: CMOTYT:

— aHaJM3UpOBaTh ATHUYECKUE AaCIEeKThl COBPEMEHHBIX HCCJEIOBAaHUN B 00JaCTH
OMOTEXHOJIOTHH U TCHETUYCCKUX TEXHOIOTHA.

JList 3a1mMThI KeMCOB 00yJaromuMes Heooxoaumo B pamkax BCP moarotoBuTs ycTHOE
COOOIIIEHHUE TI0 Pe3yJIbTaTaM PEIICHUs Kelica C IOArOTOBKOM MPE3CHTAIHH.

Kpurepuu orieHHBaHMsI YCTHOIO COOOIIEHHUS:

baasl
Kpurepun
OLlCHUBAHUS
1 6aun 2 0as1a 3 0as1a
1. CooTBeTCcTBHE coJiepKaHue JO0KJIaia coaepKaHue COZIEp/)KAHUE
co/iepXaHusl JOKJIaAa | JUIIb YACTUYHO JIOKJIazaa, 3a JOKJIaaa
3asBJICHHOI TemMe COOTBETCTBYET HCKITFOUCHHEM COOTBETCTBYET
3as1BJICHHOI Teme OT/ENbHBIX 3asBJICHHOI TeMe U
MOMEHTOB, B MOJIHOW Mepe €€
COOTBETCTBYET pacKkpbIBaeT

3asBICHHOI TeMe U
B IIOJIHOW Mepe €€
pacKkpbIBaeT

2. CreneHb
PACKPBITHS TEMBI

packpbITa Mayasi 4acTh
TEMBbI; TIOUCK
nH(popManuu NpoBeaAcH
MMOBEPXHOCTHO; B
W3JI0’KEHUU MaTepuaia
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

TeMa pacKphITa
XOpOIII0, HO HE B
IMOJTHOM 00BEME;
uHpopMalun
MIPEICTaBIICHO
HE/I0CTaTOYHO; B
OTIENBHBIX CIyJasx
HapyIleHa JOTHKa B
U3JI0KECHUT
marepuana, He
COBCEM JIOCTYITHO

TeMa pacKpbITa
MOJTHOCTBIO;
Mpe/ICTaBIICH
000CHOBAHHBIH
00BEM
uHpOpMaINH;
U3JI0KCHHE
Mmarepuana
JIOTHYHO, JTOCTYITHO

3.YMeHue 10CTyIHO
U ITOHSTHO nepe,uaTL

W3 TIPEACTABICHHOMN
MPE3EHTAIIMN HE COBCEM

Ha OCHOBE
MPEACTaBICHHON

Ha OCHOBE
MPEICTAaBICHHON
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coJiepKaHue JI0KIaa
B BHJIE NPE3CHTAIIUU

MOHSTHA TEeMaTHKa
HCCIIEIOBaHMs, eTalll
HE PaCKPBIThI

Mpe3CHTALIMH
dbopmupyercs
o0111ee ITOHUMAaHUE
TEMATUKHU
HCCIIEIOBAHMS, HO
HE SICHBI JIETaIA

HpPE3CHTALIH
bopmupyercs
HOJIHOE TOHUMaHHE
TEMaTHKH
UCCIIEI0BaHMS,
PACKpPBITHI IETaIN

OHGHI/ITC MMPE3CHTANIO IO CIICAYIOINM KPUTCPUIM:

€€ COACPIKaHUC

Kpurepun Bajsl
OLICHUBAHUS
0 1 2
MIOJTHOTA uHpopmanus, uHpopmanus, Ipe3eHTaLHs
HCII0JIb30BAHUS UCIO0JIb3yeMas B IIPEJICTABICHHAS B | COAEPIKUT MOJIHYIO
yueOHOro MaTepuasia | Mpe3eHTaluu, He Ipe3eHTaIHH, U YETKYIO
OTHOCHUTBCSI K TEME OTHOCHUTCS K TeMe, | uHpopmanuio,
HO HE/I0CTaTOYHO JOCTaTOYHYIO JUIS
MIOJTHO PACKPBIBAIOT | popMupoBaHUs

MMPpEACTABJIICHUS O
TEMEC

JIOTUKA WM3JIOKESHUS
Marepuaia B
COOTBETCTBHH C
MJIaHOM U TEMOU
3aJIaHus

Marepuan
MPE3CHTAIH HE
COOTBETCTBYET TEME,
TUTaHa HET

MaTepua
Mpe3eHTaINN
YaCTUYHO
COOTBETCTBYET TEME
3a7aHus, IJIaH
MOCTPOEH HE TOYHO

Marepuall,
MIPUBEICHHBIN B
MpEe3eHTalNN
MOJHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHus U
COCTaBIICHHOMY
MJIaHy

opdorpadpuueckas
rpaMOTHOCTb

TEPMHUHOJIOrHYECKasd U

B IpE3CHTAIlUA
MPUCYTCTBYIOT
opdorpaduueckue
OIIIMOKH, HE BCE
TEPMUHBI IPYMCHCHBI
0 CYIIECTBY

B IIpE3CHTAllUN
MPUCYTCTBYIOT
opdorpaduyeckue
OIINOKU, TEPMUHBI
MMPUMCEHCHBI BEPHO

B IIPE3CHTAllUA
OTCYTCTBYIOT
ophorpaduueckue
OIIMOKHU, TEPMUHBI
IMPUMEHCHBI BEPHO

AKKypaTHOCTb U
OPUTMHAJILHOCTh
ITOCTPOEHUS

TPE3CHTAIUS
noctpoeHa 6e3 yuera
KOMITO3U NN
cIammoB, 0e3
cOOTrOIeHUSA
TpeOOoBaHMIT K
mpudTaM u
LIBETOBOMY
0(OpMIICHUIO

MPe3CHTAIHS
MIOCTPOEHA C
y4eTOM TpeOOBaHM
K 0(OpMIICHHIO, HO
HET €JMHOTO
odopmIIeHUS
CJIalIOB

MIPE3CHTALMS
IIOCTPOEHA B
ITOJTHOM
COOTBETCTBHUU C
TpeOOBaHUSIMHU
oopmienus,
UCIIOJIb30BaH
OpUTMHAJIbHBIN
MOAXON K
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0(OpMIICHHUIO
CJIAJI0B

IIkaja nepeBoaa 6a/1J10B B OTMETKY

17-15 GannoB - «5»

14 - 9 6annoB - «4»

8-6 0atoB ~«3»

Menee 6 6a7I0B MIT OTCYTCTBHE PAOOTHI - «2)»

3. SamnTa MMpoeKTa: MPEACTABJCHUE PE3YJIbTATOB BbINOJHCHUSA yqeﬁno-
HCCICI0BATEC/IBCKOI'O MPOCKTA.

3amMra MpoeKTa SBIAETCS PYOEKHBIM KOHTPOJIEM IO IIECTOMY pasfeny
“BHOPKOJIOTUYECKUE HCCIEOBaHUs , B pPE3yJbTaTe H3YYEHHUS KOTOPOro oOOyyaromuecs
CMOT'YT:

— ONHUCHIBATh METO/Ibl OMOIKOIOTMYECKIX MCCIIeIOBAHNN;

— IJIJAHUPOBATh OMO3KOIOTUYECKUN IKCIIEPUMEHT;

— IPOBOJIUTH OMOIKOJIIOTUYECKUN IKCIIEPUMEHT;

— UHTEPIIPETUPOBATH PE3YJIbTAThI IPOBEACHHOI0 OMOIKOIOTMUECKOT0 SIKCIEPUMEHTA
C MCII0JIb30BAaHUEM KOJIMUYECTBEHHBIX METO/IOB.

Jlst 3amuThl POEKTOB oOywaromuMmcs: HeoOxoauMo B pamkax BCP moaroroButsb
YCTHOE COOOIllEHHE MO Pe3yJibTaTaM BBINOJIHEHHUS y4eOHO-HCCIEeI0BaTENbCKOTO MPOEKTa C
MIPE3CHTALIUMN.

TpeboBanust K mpe3eHTALMN U COOOIICHNIO OMMCAHBI B TPUMEPE BBIIIOJHEHUS Y4eOHO-
HCCIIEI0BATEIBCKOTO MIPOCKTA.

Kputepun orieHuBaHUs] YCTHOTO COOOILEHUS:

Banabl
Kpurepun
OlLlCHUBAHUSA
1 6aan 2 0aj1a 3 0a11a
1. CooTBeTCTBHE coJiepKaHue J0KJIaa cojiepKaHue coJiepKaHue
COJIepXaHUs JJOKJIaAa | JUIIh YaCTUYHO JIOKJIaJa, 3a IIOKJIaZa
3asIBJICHHON TEME COOTBETCTBYET HUCKJIIOUEHUEM COOTBETCTBYET
3a9BJIEHHOU TEME OTIICIIBHBIX 3a4BJIEHHOU TEME U
MOMEHTOB, B IIOJIHOW Mepe €€
COOTBETCTBYET pacKkpbIBaeT
3asgBJIEHHON TEME U
B [IOJIHOW Mepe €€
packpbIBaeT
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2. CreneHb
PaCKpBITHS TEMBI

packpbITa Maas 4acTb
TEMBI; TTIOUCK
uH(popManuy npoBeacH
MMOBEPXHOCTHO; B
W3JI0KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

TEeMa pacKphITa
XOpOIII0, HO HE B
IMOJIHOM 00BEME;
uHpopMaun
IIPEJICTaBICHO
HEJI0OCTaTOYHO; B
OTJICIBHBIX CITyYasx
HapyIIeHA JIOTUKA B
U3II0KCHUH
MaTepuana, He
COBCEM JIOCTYITHO

TeMa PacKphITa
IMOJHOCTHIO;
IpeJICTaBJICH
000CHOBaHHBIH
00BEM
uH(pOpMaINH;
H3JI0KEHHE
MaTepuaia
JIOTUYHO, JIOCTYITHO

3.YMeHue T0CTyITHO
Y TIOHSITHO MepeaTh
coJiepKaHue JIOKJIaa
B BHJIC NIPE3CHTAIIUU

U3 MpeICTaBICHHON
[Ipe3EHTAI1 HE COBCEM
MOHSTHA TEMaTHKa
UCCIIEIOBaHMs, IeTalln
HE PaCKPBITHI

Ha OCHOBE
MPEJCTaBICHHON
MIPE3EeHTalUN
dopmupyercs
oO11ee MOHUMaHKe
TEMATHKU
HCCJIEI0BAHMS, HO
HE SICHBI JIeTaJIN

Ha OCHOBE
MPECTaBICHHON
MIPE3EeHTALUN
bopmupyercs
MOJIHOE TOHUMaHUE
TEMATHKHU
HCCIIEI0BAHMS,
PACKpBITHI JETAIH

OI_ICHI/ITC IMMPE3CHTAINIO 1O CJICAYIOUIUM KPpUTCPUAM:

€C COACPIKaHUC

Kpurepun Bajusl
OLICHMBAHUSA
0 1 2
IIOJIHOTA uHpopmanus, uHpopManus, IIPE3EHTALNS
HCIOJIb30BAHUS UCIoJib3yemas B MIPEJICTABICHHASI B | COAEPIKUT MOJIHYIO
yueOHOro MaTepuasa | Mpe3eHTaluu, He IIPE3EHTALNH, U YETKYIO
OTHOCHUTBCSI K TEME OTHOCHUTCS K Teme, | uHdopmanuio,
HO HEJJOCTaTOYHO JOCTaTOYHYIO JIJIS
MIOJIHO PacKphIBAIOT | (hopmMHUpoBaHUS

MMpEACTaBJICHUSA O
TEMEC

JIOTHKA U3JI0KEHHUS
Marepuaia B
COOTBETCTBHUH C
IUTIAHOM U TEMO
3aaHuA

Marepual
MpE3EHTAlNN HE
COOTBETCTBYET TEME,
IIJIaHA HET

Marepuall
Mpe3eHTalUN
YaCTUYHO
COOTBETCTBYET TEME
3aJaHus, TIaH
IMOCTPOEH HE TOYHO

Marepuarl,
IIPUBEJICHHBIN B
[IPE3EHTALN
IIOJIHOCTBIO
COOTBETCTBYIOT
TeMe 3aJjaHus U
COCTaBJICHHOMY
IJIaHy
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TEPMHHOJIOTHYECKAS U
opdorpadudeckas
rPaMOTHOCTh

B IIPE3CHTAIHU
MPUCYTCTBYIOT
opdorpaduueckue
OIIOKH, HE BCE
TEPMUHBI IPUMEHCHBI
10 CYIIECTBY

B IIPE3CHTAINU
MPUCYTCTBYIOT
opdorpaduyeckue
OLIMOKH, TEPMUHBI
MPUMEHEHBI BEPHO

B IIPE3CHTAIINU
OTCYTCTBYIOT

opdorpaduueckue
OLIMOKH, TEPMHHBI
MPUMEHEHBI BEPHO

aKKypaTHOCTh U Mpe3eHTalHs pe3eHTalUs Mpe3eHTalUs
OpPUTHHAIILHOCTh MOCTpOCHA 0e3 yueTa | mocTpoeHa ¢ MOCTPOCHA B
MIOCTPOCHUS KOMITO3UIIHI y4eToOM TpeOOBaHUH | MOTHOM
cliaiioB, 6e3 K 0()OpPMJICHHIO, HO | COOTBETCTBUU C
COOMIOACHHUS HET €IMHOTO TpeOOBaHUAMU
TpeOOBaHMIT K odopmIteHUs odopmiteHus,
mpudram u CITaiiI0B UCIOJIb30BaH
IBETOBOMY OPUTHHAITLHBIH
o opMIIeHHIO MOAXOJ K
odopmiteHnIO
cJIaii0B
Kpurepun orcHHBaHHS 3aIlUTBI MPOEKTAa: OaJibl 3a YCTHOE COOOIICHUE W

IIPE3EHTALMI0 CyMMUPYIOTCS. OLIEHKA BBICTABIISIETCA B COOTBETCTBUH CO LIKAJIOM:
17-15 6amnoB - «5»

14 - 9 6annoB - «4»

8-6 6anyoB -«3»

Menee 6 6a/UI0B MITH OTCYTCTBHE PAOOTHI - «2»
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2.3. OueHoYHBbIE CPEACTBA MPOMEKYTOYHON aTTeCTAIIMM MO AUcHUIIHHEe «BbHosorusy

[TpomexyTouHass KOHTpPOJb IO JUCHUIUIMHE «bHOJOrus» MpOBOAUTCS B BHJE
MUCHbMEHHOW MTOTOBOW KOHTpPOJIbHOW paboTsl. KoHTponbHas paboTa BKIOYaeT B ceOs aBa
TUIA 3aJlaHUI: TECTOBBIE BOIPOCHI, HANpPaBJIEHUE HA IPOBEPKY YCBOEHUS TEOPETHUECKOTO
MaTepuaia, W 33Jadyd W 3aJaHus, HANpaBlICHHBIE Ha TPOBEPKY CHOPMUPOBAHHOCTH
MPAKTUYECKUX YMEHHH.

Yacte 1 comepxut 15 3aganuii ¢ BBIOOPOM OJHOTO BEPHOTO OTBETa U3 ueThipex u 10
3aJaHUi C BBIOOPOM HECKOJIBKMX BEpPHBIX OTBETOB, Ha COOTBETCTBUS OMOJOTHYECKUX
00BEKTOB, MPOIIECCOB U SIBJICHUH.

Yacte 2 comepxuT 4 3a7ayd M3 pPa3HbIX TEM JAUCUUIUIMHBI W | TpaKkTUKO-
OPUEHTHUPOBAHHOE  3aJaHue, (QOpMUPYEMOM B  COOTBETCTBUM C  METOJUYECKUMU
PEKOMEHAALUSAMH.

B 3apanusax 1-15 BeiOepuTe 01MH IPaBUIIbHBIN OTBET:

1. XUMHNYECKYIO OCHOBY XPOMOCOMbI COCTABJIAIET MOJIEKVYJIA
1) ne30KcupUOOHYKIIENHOBOM KHCIOTHI

2) puOOHYKJIEUHOBOU KHCIOTHI

3) nunuaa

4) monucaxapuaa

2. YAAJIEHUE JUMEPOB TUMHWHA B MOJIEKVYJIE JHK ITPOUCXOAUT B
ITPOLECCE

1) TpancBepcun

2) penapanuu

3) peruMkanuu

4) Tpancopmanuu

3. V151 OBPAZOBAHVS JIMITUTHOI'O BUCJIOS BAXKHBI B3AUMO/JIEVICTBUS
MEXIY MOJIEKYJIAMU JIMTINIOB:

1) BomopoHbIe U HIOHHBIE

2) MOHHBIE M KOBAJIEHTHBIE

3) KOBaJIeHTHbIE U TUAPOPOOHBIE

4) Toabko rupopoOHbIE

4. YAAJIEHUE JUMEPOB TUMHWHA B MOJIEKVJIE JHK ITPOUCXO/UT B
ITPOLECCE

1) penaparuu

2) TpaHcopmanun

3) TpaHCcBepcUHn

4) penukanuu

5. U1 KJIETOK PACTEHUI HE XAPAKTEPEH CUHTE3

1) aMMHOKHCIIOT

2) HyKJIEOTHUIOB

3) rukoreHa

4) pochomunuaon

6. B [IPO®A3E MUTO3A JJJIMHA XPOMOCOMbBI YMEHBITAETCS 3A CUHET
1) TpaHCKpUIIIUU

2) penymivKanuu

3) neHaTypanuu

4) cniupanuzanuu

7. BIIATOJIAPA KOHBIOT'ALIMN 1 KPOCCHUHI'OBEPY ITPOUCXOAUT

1) yBennueHue ynciia XpoMocoM B/IBOE

2) oOMeH TeHeTHIeCKOW HH(POPMAIIHEH MEX Ty TOMOJIOTHYHBIMA XPOMOCOMaMHU
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3) yMEHbIIIEHHE YUCIIa XPOMOCOM BJ/IBOE

4) yBeIMUYEHHUE YUCIIA TAMET

8. ITOJIMITENITUAHBIE LIEIT CUHTE3UPYIOTCS HA PUBOCOMAX,
HAXO/JALNXCA:

1) B nuTOo30J1€ 1 MOAU(PUIIMPYIOTCS TAKKE B LIUTO30JIE

2) B IMTO30J1e, 3aTeM MOAUPUITUPYIOTCS B anmapate [ onbmku

3) na MmemOpaHe SHI0IIIa3MaTHYECKOT0 PETUKYITyMa, 3aTeM MOIU(ULIUPYIOTCS B afapare

T"onbmxu

4) B IMTO30J1€, 3aTeM MOAU(PHUIIUPYIOTCS B TFOMEHE JIM30COMBI

9. MTHTPOHBI BCTPEHAIOTCS B 'EHAX

1) TONBKO 2YKapHOT apxeOaKTepuit

2) syKapuoT U 3y0aKkTepuit

3) sybakrepuii u apxedakTepuit

4) apxebaKkTepuil U IyKapuoT

10. BCE PEAKIIMU CUHTE3A OPTAHNYECKUX BEIIECTB B KJIETKE
[MPOUCXOOAT

1) o6pazoBanrem monekyn ATD

2) ¢ 0cBOOOXKAEHUEM SHEPTUU

3) paciueruieHueM BelecTB

4) ncnoyib30BaHUEM DIHEPTUU

11. U3 OJTHOM MOJIEKYJIbI HYKJIEMHOBOM KUCJIOThI B COEJIMHEHUH C
BEJIKAMU COCTOUT

1) MuTOoXOHIpHS

2) xpomocoma

3) ren

4) xnoporuiact

12. JOYEPHUE XPOMATUbI CTAHOBATCA CAMOCTOSATEJIbBHBIMU
XPOMOCOMAMUMU TIOCJIE

1) cnapuBaHMsI TOMOJOTHYHBIX XPOMATH]T

2) oOMeHa yyacTKaMu MEX/1y TOMOJIOTHYHBIMU XPOMOCOMaMHU

3) pazaeneHus COeTUHSIOMEN UX LIEeHTPOMEPHI

4) BBICTpanBaHUS XPOMOCOM B DKBaTOPHAILHON TTIOCKOCTH KIIETKH

13. TEHETUYECKUI KOJI — DTO:

1) HaOop KJICTOYHBIX [CHOB

2) HyKJICOTH/IHAS TTOCIIECA0BATEILHOCTh IeHa

3) reHeTHYECKast IKCIIPECCHS

4) cucrema 3amnmucu TeHETHYSCKON HHPOPMAITUU

14. B KAKX U3 ITEPEUMCIIEHHBIX OPT"TAHEJIJI CAMA BBICOKA
KOHIIEHTPAIIMS Ca?*

1) siape

2) MHUTOXOHJIPUSX

3) uurormazme

4) anmapare 'oyibpxu

15. KAKME 13 INEPEYNCJIEHHBIX HMJKE CTPYKTYP KIIETKU HE UMEIOT
MEMBPAHBI

1) mu3ocombl

2) XJIOPOILIACTHI

3) SAAPBIIIKH

4) anmapar I'osibpxu
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ITaJ0HBI OTBETOB

Ne 3ananus 1(2(3|4(5|6|7|8|9(10 (11 (12 |13 | 14| 15

OTBET 124|113 |4(2|3|1| 4|2 (34|23

B 3aJaHHuAX 16-25 BBI6epI/ITe HECKOJIbKO IIPpaBUJIBHBIX OTBETOB WJIM YCTAHOBUTE COOTBETCTBUE
WK IIOCJICA0BATCIIBHOCTD:

16. BOCCTAHOBUTE B UCTOPNUYECKOM IJTAHE ITOCJIEJJOBATEJIBHOCTD
STAIIOB BO3JIEMCTBUS YEJIOBEKA HA BUOCDEPY:

1) ycunenue BIMSHUAS HA IPUPOJTY ¢ KOPSCHHBIM IPeoOpa30BaHUEM YaCTH SKOCHUCTEM;

2) U3MEHEHHE PKOCHCTEM Yepe3 MacTh0y CKOTa, yCKOPEHUE pOCTa TPaB MyTEM HX BbDKUTAHUS
U T. IL;

3) rnobanbHOE U3MEHEHHE BCEX HKOJIOTMUECKUX KOMIIOHEHTOB B IIEJIOM B CBSI3U C
HEOrpaHUYEHHOM MHTEHCU(UKALMEN X0341CTBa;

4) cBepXHMHTEHCUBHAs 0XO0Ta 0€3 Pe3KOro U3MEHEHHsI SKOCUCTEM B IEPHO]I CTAHOBIICHUS
YEJIOBEUECTBA;

5) Bo3aeiicTBUE JrOACH Ha Orocepy UL KaK OOBIYHBIX OMOJIOTUYECKUX BHUJIOB.

17. BBIBEPUTE ITPOLECCHI, ITPOTEKAIOIIWE B I[TPO®A3E ITEPBOI'O IEJIEHUA
MENO3A

1) oOMeH yyacTKaMu XpOMOCOM

2) nabop xpomocom u uucio monekyn JIHK B knetke — 4n4c

3) neneHue HEHTPOMEP XPOMOCOM

4) hbopmupoBaHHe BepeTeHa JEICHUS

5) BeICTpariBaHUE XPOMOCOM IO IKBATOPY KIETKH

18. KAKHME IMPOLHECCHI ITPOUCXOAAT B KJIETKE B ITEPMO/] UHTEP®A3BI?

1) cnupanuzanus XxpoMocom

2) penymukanus moaekyn JJHK

3) pacTBOpeHHUE AIePHOI 000IOUKH

4) cuHTE3 OCIIKOB B ITUTOIIA3ME

5) cunre3 uPHK B siape

19. MAJIBIE KPYT'OBOPOTHI YI'JIEPOJA B BUOCOEPE MOT'VT
OCYIIECTBJIATHCA CIEAYIOILINUM ITYTEM:

1) yraexucnelii ra3 BeienseTcss B atMocdepy B mpoiiecce POTOCHHTE3a B THEBHOE BpeMs, a B
HOYHOE BPEMsI €0 YacTh MOTJIONIACTCS PACTCHUSIMH U3 CPEJIbI;

2) yTAEKUCHBIN Ta3 moriaomaeTcs u3 atMocepsl B porecce PoToCHHTE3a B THEBHOE BpeMs,
a B HOYHOE BPEeMsI €T0 YacCTh BBIJICIIICTCS PACTCHUSMH B CPELY;

3) yriekucibiii Ta3 atMocdepsl TOTIIONIAeTCs B mpoliecce (GOTOCHHTE3a ¢ 00pa30oBaHHEM
OpPraHMYECKUX BEIECTB, a C THOEIbIO0 PACTEHUH U JKUBOTHBIX MPOUCXOIUT OKHCIICHUE
OpPTraHUYECKUX BEIIECTB C BBIICIICHUEM YTIIEKUCIIOTO ra3a;

4) yraexucibpiii Ta3 aTMocgephl MOTIoaeTcs B mpolecce GoTocuHTe3a, a Mpu AbIXaHUH
BbIIETISIETCS B aTMOChEpY;

5) yriaekucielii raz atMmocdepsl MoTiomaeTcs B mporecce (GOTOCHHTE3a, a PU CKUTAHUH
OpPraHMYECKUX BEILIECTB BbIAETSAETCS B aTMOChepy.

20. YKAXUTE ITOCIEAOBATEJIbBHOCTDH ®A3 OIIVIOJJOTBOPEHN .

1) cnmusiHUE TaMeT, WM CHHTaMHAK

2) TUCTAaHTHOE B3aMMOJICHCTBHUE M COTMKCHUE TaMeT

3) KOHTaKTHOE B3aUMOJICHCTBHUE TaMET M aKTUBAIIHS SHIIEKICTKH
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21. YCTAHOBUTE INOCJIEJOBATEJIBHOCTh CTAJVH MHNBUIY AJTBHOI'O
PA3BUTHUSA UEJIOBEKA, HAYUNHAA OT 3UT'OTHI.

1) dbopmupoBanue YeTbIpeXKaMEPHOTO cep/la

2) ob6pa3zoBaHue 61aCTOMEPOB

3) dopmupoBaHue HEPBHOM CHUCTEMBI

4) dopmupoBaHUE ME30JCPMBI

5) o6pa3oBaHue ABYXCIOWHOTO 3apObIIIa

22. BBIBEPUTE TPU ®YHKIUU ITJIASMATUYECKOM MEMEPAHBI
1) obecnieunBaeT MOCTYIJICHHE B KJIIETKY HOHOB M MEJIKUX MOJIEKYJI

2) obecrieunBacT MepeIBIKEHUE BEIIECTB B KIIETKE

3) OTrpaHMYMBACT UTOILIA3MY OT OKPY’KAIOIIEH CpeIbl

4) y4acTBYy€eT B MOTJIOIIEHUN BEIIECTB KICTKOM

5) mpuaaeT KJIeTKe KECTKYIo hopMy

6) cyxxut Marpune st cuate3a uPHK

23. BBIBEPUTE JIBA ITPU3HAKA HE IMIOAXOJAUIUE IS OITMCAHUA
TPAHCKPUIILINN Y DYKAPUOT

1) o6pa3zoBaHuE MOJUHYKICOTHIHOMN IIETTH

2) COCMHSIOTCS HYKIICOTUIBI, COICPIKAIINE JC30KCUPHO03Yy

3) matpuuei ciyxut monekyina JJHK

4) mpoucxoauT B siApe

5) ynsoenue monekyisl JJTHK

24. YCTAHOBUTE ITOCJIEJOBATEJIBHOCTbB ITPOLIECCOB SMBPUOHAJIbBHOI'O

PA3BUTHUA [TO3BOHOYHBIX )KUBOTHbIX:

1) 3axiajKa 3a4aTOYHBIX OPraHOB 3apOAbIIIa

2) HanpaBlIeHHbIE IEPEMEILCHHS KJIETOK U UX U depeHIupoBKa

3) pa3BUTHE HEPBHOM IJIACTUHKHI

4) cnusiHue ARLEKIETKH U CTIepMaTo30uia U 00pa3oBaHUE 3UTOThI

5) dbopmupoBaHrEe MHOTOKJIETOUYHOTO OJHOCIOWHOTO 3apO/IbIIia

25. YITOPAAOUYUTE UCKOITAEMBIE ®OPMbI YEJIOBEKA ITO BPEMEHU
CYILECTBOBAHUS, HAUMHASI C CAMOU JIPEBHEN ®OPMBI:
1) YenoBek ymenblii

2) KpomaHbOHIIBI

3) Heanaepranbiisl

4) YenoBek NpsAMOXOASIINMA

5) ABcTpanonurek

JTaJI0Hbl OTBETOB

Ne 16 17 18 19 20 21 22 23 24 25
3aaHus
orBer (5421314 1245|3451 23,1 125431|1341|25145,2,3,1(5,1,4,3,2

B 3apganusx 26-30 pemwre 3agaun:

3ananue 26. 3agaua Ne 1. Onpenenure, Kakas OKpacka IBETKOB OyAeT y pacTeHUI ropoxa,
MOJIYYE€HHBIX OT CAMOOIBUICHUSI TOMO3UTOTHBIX POAUTENHCKUX (POPM C KPACHBIMHU U C OEIBIMU
[BETKaMH, a TAaK)K€ OT UX CKPEIIUBAHUS MKy c000i1.0
Pemenne. OGe ponutensckue GOpMbI TOMO3UTOTHBI, TO3TOMY 3aHCh CKPEIIUBaHUNA OyaeTr
CHEAYIOLIEH:

54




— ot camoonbuieHus: 1) P: AA X AA; 2) P: aa x aa;

— OT IepeKpecTHOro onpuieHUs: P: AA x aa.

["'omo3urotHsie (GOpPMBI JAOT €AMHCTBEHHBIM THII TaMeT, U TO3TOMY IIPH UX CIUSHUM OyAeT
II0JIy4€H eAMHCTBEHHBIN Tuil noToMKoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

Oteer. 1. KpacHOIIBETKOBbIE TOMO3UIOTHBIE PACTEHMs JAIOT TOJIBKO (OPMBI C KpPaCHBIMHU
nBeTkamu. 2. Bce moToMku pacteHuil ¢ OenbIMHM LBETKaMH OyayT O€JIOIBETKOBBIMH (OHU
BCErja rOMO3UTOTHBI). 3. Bce pacTeHus OT CKpeluBaHus KPAaCHOLBETKOBBIX TOMO3UIOTHBIX C
OEJOLBETKOBBIMH ~ OyQyT  KpacHOLBETKOBBIMH  (IOMHHAHTHBIA  (eHorur),  HO
reTepPO3UrOTHBIMU 110 TEHOTHILY.

3ananue 27. 3agaua Ne 2. Ha peGenka ¢ | rpynmoit KpoBu B pojOMe MPETEHAYIOT JBE
POIUTENbCKHUE MAPBI:

— 1 mapa: marts ¢ I, oren ¢ IV rpynnoii kposuy;

— 2 nmapa: marts co I, oren ¢ Il rpynmnoi kpoBu.

Kaxoit mape npuHayie:xxut peoeHoK?

Pemenne. Pebenok c I rp. kpoBu no renoruny — [°I°. Takoe coueranue ameneil BO3MOKHO
TOJIBKO B CJIy4ae, €CJIM TaMeThl ¥ 0TLIa, U MaTepH OyAyT coaepkath ayuienu [°. CnegoBarensbHo,
3Ta KOMOMHAIMS TEHOB MOTJIa OCYIIIECTBUTHCS TOJIBKO MPHU 3a4aTUU PeOCHKA B CIIy4ae BTOPOM
Napel, KOrJa MaTh ¥ OTELl T€TEPO3UTOThL. 3aIIUIIEM CXEMY CKPELIMBAHMUS:

P:TAI° @xIBI°J; GS: 0,51 A +0,51°; GJ: 0,51 B + 0,51°; => F1: 0,25 I°I°.

OueBHIHO, YTO MEepBasi CYNpYy>KecKas mapa MpeTeH1I0BaTh Ha 3TOr0 peOeHKa HE MOXKET, T. K. y
Hee MOTyT ObITh ieTH ToibKo co I u Il rpynmamu kpoBu:

P:1°I° @ x I ATBJ; F1: 50% 1A 1° u 50%IB I° (y mereit [l u 1l rp. kpoBu cooTB.).

OtBet. PeOGeHOK MpUHAITICKUT BTOPOH TTape CYIPYyTroOB.

3aganue 28. 3agaya Ne 3. Omnpexnenute cpeaHHil pa3mep JUCTOUYKOB y Oenoro Kiesepa,
MOJYYCHHOTO OT CKPEIIMBAaHUS TETOPO3UTOTHBIX PACTCHHMU C JUCTOYKamMu 10 u 7 MM
COOTBETCTBCHHO.

Pemenne. Omnpe/iernisieM TEeHOTHUITBI U 3aIMChIBAEM CKPEIMBAHUE:

P: V bav x V by v; onpenensem rametsr: GQ: 0,5V ba + 0,5v; GA: 0,5V by + 0,5v; monyuaem
notoMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Orger. [TonyueHo 4 Tumna (GEHOTHIIOB U TEHOTHUIIOB B PaBHBIX COOTHOIICHUAX. V3 HUX is
nepBoro OyJIeT XapakTepHa CBEPXIOMUHAHTHOCTD (CPETHUHN pa3Mep JTUCTOYKOB 18 MM).

3aganue 29. 3agauya Ne 4. [IpoananusupyiiTe XxapakTep nepeiayn perecCUBHOTO, YaCTUYHO
CIIETJIEHHOTO C I10JIOM, HacJIeICTBEHHOTO 3a00JIeBaHMs OT MaTepu K MOTOMKAM.

Pemenne. P:2X aX a $X AY A Gonbna F1: 92X AXa d XaY AF2:9X AXa; X aXa ;&
X AY A ; dXaY A GonbHa

OtBert. bone3nn NnepeaacTesa OT MaTCpu 4Cpe3 JeTel u MMPOSABJISACTCA TOJIBKO Y BHYYCK.

3ananue 30. 13 snemenToB cooliecTBa (1MOeBKa, 3€pHO 3J1aKOB, (PUIIMH, XOPEK) COCTaBbTE
MUIIEBYIO IIETh M Ha OCHOBAHWU TPABWJIA SKOJOTHYECKON MHPAMHUJIBI OTIPEICITHTE, CKOIBKO
HY>KHO 3€pHa, 4TOOBI B JIECY BBIPOC OJIUH (PUIIMH Maccoil 2,5 Kr.

OTser:
3epHO 371aKOB MEInib-moneBka Xopek Dunun
2500 kr 250 kr 25 kr 2,5 xr
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B uroroBoii paboTte npencTaBiieHbl 3alaHus, OTHOCAIIUECS K TPEM YPOBHSIM CIOKHOCTH:
“HU3KUN”, “cpeaHuUil’”, “BbICOKMN’. B 3aBUCMMOCTM OT TUNAa U TPYAHOCTU 3aJaHUS €rO
BBIIIOJIHEHUE OLIEHUBACTCA Pa3HbIM 4YMCIOM OajjioB. BpIoNHEHME KaXI0ro 3afaHus
“HM3KOT0” YPOBHS CIIO)KHOCTH olleHuBaeTcs | 6aymtoM. 3a BHIIOTHEHHE 3aJaHU “‘CpeHero”
YPOBHSI CII0)KHOCTH B 3aBUCMMOCTH OT ITOJHOTHI U PaBHJIBHOCTH OTBETA IPUCBAUBAETCA A0 2

OaJlIoB.

K 3aganuio “BbICOKOr0” ypOBHS CIOXHOCTH OTHOCUTCS pEIlIEHHE CUTYal[MIOHHBIX 3ajiau.
3a BBINIOJHEHUE 33JaHUN “BBICOKOIO” YPOBHS B 3aBUCUMOCTHU OT IOJIHOTHI U NPaBUIBHOCTH

OTBETaA IIPHUCBANBACTCA 10 3-x OaJIOB.

3aganus “HU3KOro” U “CpelHero” ypoBHEH CII0KHOCTH MPOBEPSIIOTCS aBTOMATUUYECKHU.
OTBeThI Ha 3aJ1aHUS “BBICOKOTO” YPOBHS IIPOBEPSAIOTCA B PYUYHOM PEKUME.
Pacnpenenenue 3a1annii mo ypoBHSIM CIIOKHOCTH MPEJCTABICHO B CISAYIONICH TabuIie:

YpoBeHb bana IIpouenTHoe Tun Bonpocos
CJI0KHOCTH coJepKkaHue

3aJlaHus 3aJaHui

Huszkuit 1 50% - 3a71aHUs C BELIOOPOM OJTHOTO MPABHIIBHOTO
OoTBeTa

Cpenuuii 2 33% - MHO>KECTBEHHBII BBIOOD;
- BOIIPOCHI Ha YTOPSIIOYMBAHUE WITH
YCTaHOBJICHUE IIPABUIIBHOU
I0CJIEI0OBATEILHOCTH

Bricokuit 3 17 % - 337144, [IPEAYCMATPUBAIOLINE Pa3BEPHYTHIN
OTBET

KpI/ITepI/II/I OLIEHUBAHUS UTOTOBOM MHUCHbMEHHOM pa6OTBII

Ounenka IIpoueHT BHINOTHEHUA
“OTNIUYHO” 85-100%
“xopormro” 70-84%

“yIIOBIE€TBOPUTENILHO™ 50-69%
“HEeyI0BJIETBOPUTEIBHO” MmeHee 49%
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