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1. ITacmopt ouenouHsbix cpeacts nmo OYIL.08 buosorus

OneHouHble cpelIcTBa MO OHOJNOIMM IIpeJHAa3HAuYeHbl MAJI IPOBEAEHUS TEKYIIEro,
pyOeKHOrO (TEMaTHYECKOr0) KOHTPOJISI ¥ IPOMEXYTOYHON aTTECTALlUU 110 AUCLUILINHE.

KoHTpons M olLeHKa pe3yJbTaToB OOYYEHHS OCYLIECTBISIETCS IIPENojaBaTelieM B
IIPOLIECCE MTPOBEJIECHUS MPAKTUYECKUX 3aHITUN U Ja00PaTOPHBIX pabOT, TECTUPOBAHMSI, A TAKKE
BBIMOJIHEHUST  OOYYArOIMMUCS ~ MHIUBUAYAJIbHBIX  33JaHUN, IPOEKTOB, HCCIEIOBAHHIA.
PesynbraThl 00y4eHHsI ONpPENENSAIOT, YTO OOydYarouiuecs JJOJDKHBI 3HaTh, IMOHUMATh H
JIEMOHCTPUPOBATH 10 3aBEPLICHUH U3YyUEHUS TUCLUILIMHBI.

Jis popMupoBaHUs, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOECHUS YU€OHOM TUCLUIUIMHEI
UCIIOJIb3YEeTCs CHCTEMa OLIEHOYHBIX MEPOIIPUATHUH, MPEICTaBIIAIOIIAs COOON KOMIUIEKC YyUeOHbIX
MEpONPUATHHA, COIJIACOBAaHHBIX C pe3yJbTaTaMu O0y4eHUs M C(HOPMYJIMPOBAHHBIX C yUETOM
OI'OC COO (npeametHsble pe3ynbrathl 1o aucuuiuae) 1 I'OC CIIO.

Cucrema OLIGHOYHBIX MEpPOIpPUATHH, crpoektupoBanHas 1o OVYIL.O8 buomnorus,
MPE/ICTABJICHA B MACTIOPTE OLICHOYHBIX CpeACTB (Tadnuna 1).



Ta0muma 1

[Taciopt oueHounsIx cpencts no OVYIIL.08 buosorus

Pa3zgen 1

Kierka — cTpyKTypHO-QyHKIIMOHAIbHAS €JUHULIA KUBOTO

PesyabTaTsl 00yyeHus

XapakTepu30BaTh CTPYKTYPHO-(YHKITMOHATBHYIO OpPTraHU3aIMIO KIIETKA HAa OCHOBE HAOIOACHHUS

OuenovyHoe MmeponpusiTue
PYOexHOro (TEeMaTH4Y€eCKOI0)

KontponsHas padora “MoiekyIsspHbIi ypOBEHb OpraHU3alNH )KUBOTO”

KOHTPOJIA
OuneHo4YHOEe MEPONPUATHSA TEKYIIEro
Tema Pe3yabTarnl 00yueHusi Mo TeMaM ponp Y OueHovHbIe cpeacTBa
KOHTPOJIA
Tema 1.1 OnuceiBaTh METOABI UCCIIENOBAHUA HA | 1. 3amonHenue TaOJIULbl C OITUCAHUEM 1. TaGauue! ¢ omMcaHueM METOIOB

buonorus xak
HayKa

MOJICKYJISIDHOM U KJICTOYHOM YPOBHC

METOJ0B MUKPOCKOITUPOBAHMS C X
JIOCTOMHCTBaMU U HEIOCTaTKaMH

2. 3anonHeHue Tabnuibl «Bkiiag y4eHbIX B
pa3BuUTHE OMOJIOTUM

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

Tema 1.2 O6mIas

XapakTepru30BaTh YPOBHHU KUBOU

3anosHeHUe CPaBHUTEIBHOMN TaOIUIIbI

CpaBHuTenbHas TabauIa CX0/ICTBA U

XapaKTEePUCTUKA | MaTEPUHU CXOJICTBA U Pa3IU4Mil )KUBOT'O U HE )KUBOI'O | PA3JIMYMMA )KUBOI'O U HE KUBOT'O
KU3HU OnuceIBaTh METOJIbI UCCIIEIOBAHUS HA

MOJIEKYJIAPHOM U KJIETOYHOM yYPOBHE
Tema 1.3 XapakTepu3oBaTh CTPOEHUE U 1. ®poHTaNBHBIM 0IIPOC 1. ITepeueHb BOIIPOCOB K
buonornyeckun CBOMCTBAa OCHOBHBIX OMOMOJIEKYJT [ToaroToBKa yCTHBIX COOOIIEHUH C (pPOHTAIIBHOMY OTIPOCY
BAYKHBIE [TpoBoauTH HAOMIOIEHUE U3MEHEHUI IIpe3eHTalueN 2. OTueTsl MO J1AOOPATOPHBIM paboTam
XUMUYECKHE (GyHKIMOHUPOBaHMS OMOTIOIMMEPOB 2. BolnonHeHue U 3amuTa J1abopaTopHbIX
COCIMHEHMUS pabot: «Onpenenenue BuramuHa C B

IpOAYKTaX MUTAHUI,




«'unpodunpHO-rUAPODHOOHBIC CBOWCTBA
JUTIHAIOBY

Tema 1.4
CTpyKTypHO-
(byHKIMOHATBHA
s OpraHu3anus
KJIETOK

Paznuuars cyniecTBEHHBIE IPU3HAKH
CTPOCHMSI KJIIETOK OPIraHU3MOB Pa3HbIX
LApPCTB KUBOU IIPUPOBI

[TpoBoaUTH HAOIOJEHUE KIETOUHBIX
CTPYKTYP ¥ MX U3MEHEHUH C IIOMOIIBIO
MHUKPOCKOIIA

1. OuennBaemMasi TUCKYCCHUs 110 BOITPOCAM
JEKUUU

2. Pa3paboTka MEHTaIbHOM KapThl 10
KJaccupUKaLUU KIETOK U UX CTPOCHUIO Ha
MPO- U DYKAPHOTHUYECKUX U T10 IaPCTBaM B
MUHU TPYIIax

3. BeimonHeHue U 3amuTa 1a00paTopHbIX
pabor:

«CTpoeHue KIeTkH (pacTeHus, 5)KUBOTHBIE,
rpuOBbl) M KJIETOYHBIC BKIIOUEHHUS (Kpaxmal,
KapOTHUHOUIBI, XJIOPOTLJIACTHI,
XPOMOILIACTHI ),

«IIponuniaeMmocts MeMOpaHsbI (TIJIa3MOIH3,
JIETIIIa3MOJIH3 )»

1. IlepeyeHb BOMPOCOB K OLIEHUBAEMOI1
IUCKYCCHU

2. MeHTanbHas KapTa 1o
KJ1accU(UKALMKU KJIETOK U MX
CTPOEHMIO Ha MPO- U 3YKaPHUOTUUYECKUX
U 110 L@pCTBaM B MUHHU Ipymnax

3. Otuersl 110 J1abopaTOpHBIM paboTam

Tema 1.5 Pa3nuuark CyIeCTBEHHBIE IPU3HAKU 1. ®poHTaNBHBIN O0IIPOC 1. Ilepeuens BOpocoB K
CTpyKTypHO- CTPOEHHMS KJIIETOK OpraHu3MoB pa3HbiX | 2. Pa3pabotka rioccapus (GpOoHTaNBHOMY OIIPOCY
(YHKIMOHAJIBH | LIAPCTB )KUBOM MPUPOJIBI 3. Pemenue 3aa4 Ha onpezeneHue 2. I'moccapuii ¢ onpeeneHHbIM

ble (paKTOpHI OnpenensiTh MOCIeI0BaTEIbHOCTD IIOCJIEI0BATEILHOCTH HYKJIEOTHIOB IIEpEYHEM TEPMHUHOB
HacneactBeHHOC | HykieotunoB JIHK nu PHK 3. 3agauu Ha onpeneneHue

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

[Ipoueccsl MaTpUYHOTO CUHTE3a 2. Tect «IIporeccel MaTpUYHOTO CUHTE3a»  |(PPOHTAIBLHOMY OIIPOCY
MaTpUYHOTO OnpenensTs Nocie0BaTeIbHOCTD 3. Pemenue 3a1a4 Ha OnpeiesIeHNE 2. Bompocsl y1st Tecta

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

WuTepnpeTupoBath CTPYKTYpy H
(GyHKIIMOHATBHOCTD O€JKa B CiTydae
M3MEHEHMS M0CIIeI0BATEIbHOCTH

MoJIeKyIe Oenka
4. Pemenue 3a7a4 Ha OnpeieIeHUE
MIOCJIE0BATEIBHOCTH AMUHOKHCIIOT B

MOCJIEIOBATEIbHOCTH aMUHOKHUCIIOT B
MOJIEKYJIe OenKa
4. 3agaun Ha onpeseNieHne




nykieotuaoB JJHK

MoJieKyJie Oellka B Cllyyae U3MEHEHUs
IIOCJIEI0BATEIbHOCTH HyKieoTn10B JTHK

HIOCJICIOBATEIbHOCTH AMHUHOKHCIIOT B
MOJIEKyJie Oelika B clTydae M3MEHEHUS
MOCJICIOBATEIbHOCTH HYKJICOTH/IOB
JIHK

Tema 1.7
Hexnerounsie
(bOopMBI )KU3HH

Paznuuars cyniecTBEHHBIE IPU3HAKH
CTPOCHMSI KJIIETOK OPIraHU3MOB Pa3HbIX
LAPCTB KUBOU IIPUPOJBI

1. ®poHTaNBHBIN 01IPOC

2. [ToaroroBka yCTHBIX COOOIIIEHUM €
npeseHTanuen (Bupycheie u
OakTepuanbHbie 3a00aeBanus. OOme
MIPUHIIMITHI UCTIOIH30BAHUS JIEKAPCTBEHHBIX
BemecTB. OCOOEHHOCTH MPUMEHEHUS
AHTUOMOTHKOB)

1. [lepeuenp BOnpocoB Kk
(bpoHTaIBHOMY OIpPOCY

2. IIpe3eHTanus U yCTHOE COOOIICHHE,
COI'JIACHO MEPEUHIO TEM

Tema 1.8
OOMEeH BelIeCTB
Y TIPEBpAIlCHHE

OnuceBaTh OCHOBHBIE
OHCPICTUYCCKUEC U IIJIACTUYCCKHUC
IIpOonIeCChl KICTKU (O6M€H BCIICCTB,

1. dpoHTaNBHBIN OMpoC
2. 3anoyiHeHUE CPAaBHUTEIILHON TaOJIHIIBI
XapaKTepUCTHK TUIIOB 0OMEHa BEIECTB

1. [TepeyeHnb BOIPOCOB K
(pOHTATBHOMY OIIPOCY

2. CpaBHuTenbHAs TabIMIIA
XapaKTEPUCTHK TUTIOB OOMEHa

SHEPTUHU B XeMO-, (POTOCHHTE3)

KIIETKE BELIECTB

Tema 1.9 XapakTepHu30BaTh KU3HEHHBIN LUK 1. ObcyxaeHne o Borpocam JIEKIUH 1. Ilepeuens BOonpocoB isl
JKu3HeHHbIN KJIETKH 2. Pa3paboTka JeHTbl BpEMEHU KU3HEHHOTO | 00CYK/IeHUs

UK KJIIETKH.
Muro3. Meiio3

IIUKJIA

2. Jlenta BPEMCHH KNU3HCHHOI'O TUKJIa

Pazgen 2

CrtpoeHue M pyHKIIUM OPraHU3MAa

Pe3yabTaTsl 00yueHus

PAa3MHOXKCHUA OPraHU3MOB

HpOFHO3I/IpOBaTI) BO3HHMKHOBCHHE ITPU3HAKOB B X01€ MHAWBUAYAJIbHOI'O pa3BUTUA U

OueHoyHoe MeponpusiTue pyoe:KHOro (TeMaTHYeCKOro)

KOHTPOJIS

KontponbHas padora “CtpoeHue u GpyHKIIMH Opranuzma’”




OHeHO‘lHOC MEPONPUATHA TEKYLIECT0

Tema Pe3yabTarsl 00y4yeHusi mo remam OueHo4yHbIE CpecTBA
KOHTPOJISA
OnuceIBaTh CTpOEHME U B3aUMOCBA3b | 1. OnleHuBaeMas JUCKyCCHs 1. [IepeyeHr BOpOCOB K
9yacTeil MHOTOKJIETOYHOTO opranu3mMa | 2. Pa3paboTka MEHTaJIbHOW KapThl TKaHEH, OLICHUBAEMOM JUCKYCCUU
OpraHoB U CUCTEM OpraHOB OPraHU3MOB 2. MeHTanbHas KapTa TKaHEew,
Tema 2.1 (pacTeHusl, )KUBOTHbIE, YEJIOBEK) C KPaTKOU OpPraHOB ¥ CUCTEM OpPraHOB
Crpoenue XapaKTePUCTUKON UX (PYHKLUIH OpPraHu3MOB (PacTEHMsI, )KUBOTHBIE,
opranusma 3. [loaroroBka u npeCTaBIEHUE YCTHBIX YeJIOBEK) C KPaTKOU
COOOLIeHUH C Mpe3eHTanue (MMMYHHTET, XapaKTepUCTUKON UX (PYHKLUI
MH(pEKIMOHHBIE 3a00JI€BaHNs, HUJIEMUH, 3. Ilpe3enTanus u ycTHOE
BaKLMHAIINA) COOOLIEHNE COTTIaCHO MEPEUHIO TEM
Tema 2.2 XapaxkTepu3oBaTh COCOObI 1. ®pouTanpHEIi onpoc 1. Ilepeyens BOIIPOCOB K
Dopmbl Pa3MHOXKEHHUS 2. 3anonHeHue TabaMLIbI ¢ KPAaTKON (bpoHTaIBLHOMY OIIpOCY
Pa3MHOKEHHUS XapaKTepUCTUKON U mpuMepamu Gopm 2. Tabnuua ¢ KpaTkou
OpPraHHU3MOB Pa3MHOKEHUSI OPTraHU3MOB XapaKTepUCTUKON U IPUMEpPaMHU
¢dbopM pa3MHOKEHHUSI OPTaHU3MOB
Tema 2.3 OnuceIiBaTh CTaAMM OHTOT€HE3A 1. Pa3paboTka J€HTHl BpEMEHHU C 1. JlenTa BpemeHnu ¢
Ontorenes KUBOTHBIX U YEJIOBEKA XapaKTEPUCTUKOM TarloB OHTOI€HE3a XapaKTEpUCTUKOM 2TanoB
KUBOTHBIX U OTJIeIbHOM TPYNIION )KMBOTHBIX M Y€IOBEKa OHTOT'€HE3a OT/AEIbHON IpyHnon
4eJI0BeKa 10 MUKPOTpYIIIIaM KUBOTHBIX U YEJIOBEKA T10
2. Tect/ompoc MUKpOTpYyIIam
2. Bonpocs! qiis tecra/Ilepeuens
BOIPOCOB K OIIPOCY
Tema 2.4 OnuceiBaTh cTaAMM OHTOT€HE3A CocraBieHne )XKM3HEHHBIX LIUKIJIOB pacTeHUul | CXeMbl )KU3HEHHBIX IIUKJIOB
OmnTtorenes pacTeHUii pa3HbIX OTJEIIOB 1o oT/AesaM (MOXOBUIHBIE, XBOIIEBHU/IHBIE, pacTeHuii 1o otaenaM (MOXOBUIHBIE,
pacTeHui MaIIOPOTHUKOBH/IHBIE, TOJIOCEMEHHBIE, XBOILEBUIHBIE,

MOKPBITOCEMEHHBIE)

IMarmOpOTHUKOBUIHBIC,




T'OJIOCEMCHHBIC, HOKpBITOCCMeHHBIC)

Tema 2.5 OnuceIBaTh 3aKOHOMEPHOCTH 1. Pa3zpaboTka rimoccapust 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 BOnpocoB K
3aKOHOMEPHOCT | HACJIEICTBEHHOCTH U U3MEHYMBOCTH 2. Tect no Bormpocam JEKIUH (bpoHTaIBLHOMY OIIPOCY

M HaCJICAOBaHUA

OnpenensiTb BEpOSITHOCTh
BO3HHKHOBEHUS HACJIEICTBEHHBIX
MIPU3HAKOB TIPY MOHO-, [T -,
MOJUTHOPUIHOM M aHATM3UPYIOLIEM
CKpEUIMBaHUN

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

2. Bompocsl j1s Tecta

3. 3aauu Ha onpeeeHue
BEPOSITHOCTH BO3HUKHOBEHHS
HACJICJICTBEHHBIX ITPU3HAKOB MPH
MOHO-, JT1-, IOJTUTUOPUTHOM U
aQHAJIM3UPYIOUIEM CKPEIIMBAHUH,
COCTaBJICHUE TCHOTHIINYECCKHUX CXEM
CKpeIMBaHUS

Tema 2.7
BzaumonaerictBu
€ T€HOB

OnuceIBaTh 3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH N M3MEHYNBOCTH
Ornpenenars BEpOATHOCTh
BO3HHUKHOBEHHS HACJIEACTBEHHBIX
MPU3HAKOB IIPU Pa3JINYHBIX
B3aHMMOJEHCTBUIX T€HOB

1. Tect

2. PazpaboTka ritoccapust

3. Pemenue 3aa4 Ha onpezeneHue
BCPOATHOCTU BOSHUKHOBCHHA
HACJICJICTBEHHBIX MPU3HAKOB MPH PA3TUYHBIX
THUIIaX B33HMOH€I>1CTBI/I$I I'€HOB, COCTaBJICHUC
TEHOTUITUYECKUX CXEM CKpEIIBaHUS

1. Bompocsr 1st Tecta

2. I'moccapuii ¢ onpeeneHHbIM
nepeyHeM TEPMUHOB

3. 3agauu Ha ompeneNeHne
BEPOATHOCTH BOSHUKHOBEHHUSI
HAaCJICACTBECHHBIX HpI/I3HaKOB HpI/I
Pa3MUYHBIX TUTIAX B3aUMOJEHCTBUS
reHOB, COCTaBJIEHUE
TeHOTUITUYECKIX CXEM CKpEIIMBAHU




Tema 2.8

OmnuceiBaTh 3dKOHOMCPHOCTH

1. Tect

1. Bompocsl 115 Tecta

Cuennennoe HACJIEICTBEHHOCTU U U3MEHUYUBOCTHU 2. Pa3zpabotka rioccapus 2. I'moccapuii, ¢ onpeaeeHHbIM
HaCJIeJOBaHHE OnpenensiTb BEpOSITHOCTh 3. Pemienue 3aa4 Ha onpezeneHue nepeyHeM TEPMUHOB
MIPU3HAKOB BO3HUKHOBEHMSI HACIIECJICTBEHHBIX BEPOSITHOCTH BO3HUKHOBEHUS 3. 3ajauu Ha onpezaeneHue
MIPU3HAKOB IPU CUEIUIEHHOM HACJIEJICTBEHHBIX MPU3HAKOB MIPU BEPOATHOCTH BOSHUKHOBEHHUSI
HacJIeI0BaHUU CLICIUIEHHOM HAcJIeI0BaHUHU, COCTaBICHHE HACJIEICTBEHHBIX TPU3HAKOB MPHU
TeHOTUIIMYECKUX CXEM CKPEIIUBAHUS CLIETUICHHOM HAaCJIeI0BaHUH,
COCTaBJICHHE T€HOTUITUYECKUX CXEM
CKpEIIUBaHUS
Tema 2.9 OnuceiBaTh 3aKOHOMEPHOCTHU 1. Tect 1. Bompocsl 15 Tecta

T'eneruka momna

HaCJICACTBEHHOCTH U U3MCHYHNBOCTH
OHpe,I[CJ'IHTL BO3MOXKHOC
BO3HHKHOBCHUEC HACICACTBCHHBIX
IIPU3HAKOB

2. Pa3zpabotka rioccapus

3. Pemienue 3aiau Ha onpeiesicHue
BCPOATHOCTU BOSHUKHOBCHU A
HACJIC/ICTBEHHBIX [TPU3HAKOB, CLEIUICHHBIX C
I0JIOM, COCTABJICHUE FCHOTUITMYECKHUX CXEM
CKpEIIMBaHHS

2. I'moccapuii, ¢ onpeaeneHHbIM
NIEpEYHEM TEPMHHOB

3. 3agauu Ha ompeneNeHne
BEPOSTHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX ITPHU3HAKOB,
CIIETIJICHHBIX C I10JIOM, COCTaBJICHUE
TCHOTUITMYCCKUX CXEM CKPCIIUBAHUA

Tema 2.10
T'enetuxka
yeJIoBeKa

OnuceIBaTh 3aKOHOMCEPHOCTHU
HaCJICACTBEHHOCTH U U3MCHYHNBOCTH
OHpe,I[CJ'ISITL BO3MOXHOC
BO3HHKHOBCHUEC HACJICACTBCHHBIX
IIPpHU3HAKOB

1. Tect

2. Pa3pabotka rioccapus

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

4. IlonroToBKa yCTHBIX COOOIICHHI C
Mpe3eHTaIMe 0 HaCTIEeICTBEHHBIX
3a00JIeBaHUSIX YeJIOBEKa

1. Bompocs! ans Tecta

2. I'moccapuii, ¢ onpeaeneHHbIM
nepevyHeM TEPMHUHOB

3. 3agauu Ha ompeneNeHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBECHHBIX IIPU3HAKOB,
UCTIONIb3YSl METO/IbI T€HETUKU
YeI0BeKa, COCTABIICHUE
TeHOTHIINYECKUX CXEM CKpEIMBaHU
4. TlpeseHTanus u ycTHOE
co0OILIeHNE, COTIACHO MEPEYHIO TEM




Tema 2.11
3aKOHOMEPHOCT
Y U3MEHYUBOCTHU

OnuceIBaTh 3aKOHOMEPHOCTH
HACJIEJACTBEHHOCTH U U3MEHYUBOCTH
OnpenensaTh TUIl MyTallUU TIPH
nepeaayde HacaeACTBEHHBIX MPU3HAKOB

1. Tect

2. Pemenwue 3a1a4 Ha ompe/ielieHUE THITA
MYTallU{ IPU Nepeiade HacaeICTBEHHbIX
MPU3HAKOB, COCTABJICHUE TCHOTUITHYECKHUX
CXEM CKpeluBaHus (110 TPyIIam)

1. Bompocsl 115 Tecta

2. 3agaun Ha OINpeeIICHUE TUIIA
MyTallly IpU nepeaye
HACJIEICTBEHHBIX TPU3HAKOB,
COCTaBJICHHE T€HOTUIINYECKUX CXEM
CKpeliuBanus (1o Tpymnmnam)

Tema 2.12 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocsr u1s Tecta
Cenexuus HACJIeICTBEHHOCTH U U3MEHUUBOCTH 2. Pa3zpabotka rioccapus 2. I'moccapuii ¢ onpeneneHHbIM
OpPraHHU3MOB OnpenensiTb BO3SMOXKHOE 3. Pemenue 3aa4 Ha onpezeneHue IEPEYHEM TEPMUHOB
BO3HUKHOBEHHUE HACIIECTBEHHBIX BO3MOKHOT'O BO3HUKHOBEHMSI 3. 3ajauu Ha omnpeneneHue
IIPU3HAKOB HACJIEICTBEHHBIX MPU3HAKOB 110 CEJIEKLIUH, BO3MO>KHOTI'O BO3HUKHOBEHUS
COCTaBJIEHUE TCHOTUITMYECKHX CXEM HACJIE/ICTBEHHBIX IPU3HAKOB 110
CKpEIIMBAHUS CEJIEKIIMH, COCTABIICHUE
TFeHOTUIINYECKUX CXEM CKpEIMBaHU
Pa3zpnen 3 Teopust 3BoTIOLHU

Pe3yabTaT 00yuenus

AprymMeHTHpoBaTh HEOOXOAUMOCTh COXPaHEHUSI MHOI000pa3usi OpPraHU3MOB C LIEIbI0 OEPEKHOr0
OTHOIIEHHUS K OKPY’KaIOLIEH cpene

OueHnoyHoe meponpusiTue
PYOeKHOro (TeMaTH4YeCKOro)

KOHTPOJIS

KonTponbHas padota “Teopernyeckue acreKTsl 3BOJIOLNHN KU3HU Ha 3emiie”

Tema

TeEMaM

Pe3yabTaThl 00y4yeHus 1o

KOHTPOJIS

OueHoYHOE MepONPUATHSA TeKYIEro

OueHouHbIE CpeCTBa
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Tema 3.1

XapakTepru30BaTh MPEINOCHUIKI

1. ®poHTaNbHBIA ONpoc

1. Ilepedyenn BOMPOCOB K

Uctopus U IBIDKYIIME CUIIBI 2. PazpaboTka JeHTHI BpeMEHU (bpoHTaTBEHOMY OTIpOCY

HBOJIFOLIIOHHOI'O BO3HUKHOBEHUS MHOTOOOpa3usi | pa3BUTHUS 3BOIOLIMOHHOIO YUEHUS 2. JIeHTa Bp€MEHHU Pa3BUTUS

Y4EHHUS BUJIOB 9BOJIIOLIMOHHOT'O YYEHHUSI

Tema 3.2 XapakTepr3oBaTh Npeanocbulku | 1. @poHTaNBHBIN ONpOC 1. Ilepeuenp BOpocoB K

MHUKpPO3BOITOLHSA U JIBUXKYLINE CHIIBI 2. CocraBieHue rioccapus (bpoHTaIBHOMY ONpPOCY
BO3HUKHOBEHHUS MHOT000pa3us 2. I'noccapuii ¢ onpeneaeHHbIM
BUJIOB [epEeYHEM TEPMHHOB

Tema 3.3 XapaxkTepu3oBath npeanocbuiku | 1. OuenuBaemas 1ucKyccus 1. Ilepeyens BOIIPOCOB K

Maxkpo3BoroLHs U JIBUXKYLIUE CHIIBI 2. Pa3zpa0otka rioccapus TEpMHUHOB OLIEHMBAEMO TUCKYCCUU
BO3HUKHOBEHHUS MHOT000pa3us 2. I'noccapuii ¢ onpeneaeHHbIM
BUJIOB [epeYHEM TEPMHUHOB

Tema 3.4 XapakTepu3oBaTh NPeanocbuiku | 1. @poHTaIbHBINA OIIPOC 1. Ilepedyens BOMPOCOB K

Bo3nukHOBeHUE U JIBIDKYIIHME CUIIBI 2. [loaroroBka U mpecTaBiIeHNE (GpOoHTaNIBHOMY OIIPOCY

U pa3BUTHE BO3HUKHOBEHUSI MHOTOOOpa3usl | YCTHOT'O COOOIIECHHUs U JIHTbI BpeMeHu | 2. JIeHTa BpeMeHu

JKA3HU Ha 3emiie

BHUJIOB

BO3HHUKHOBCHUA U PA3BUTHA )KUBOTHOT'O
" paCTUTCIILHOTO MUpa

BO3HUKHOBCHUA U PA3BUTHUA
’KMBOTHOT'O M paCTUTEIILHOTO
MHUpa U YCTHOE COOOLIECHHE

Tema 3.5
IIpoucxoxnenue
YeJI0BEKa —
AHTPOIIOT€HE3

XapakTepu30BaTh MPEANOCHUIKHA
Y IBUKYIIIHE CUIIBI
BO3HUKHOBEHHUS MHOTO00pa3us
BHUI0OB

1. @poHTaNBHBII OIIPOC

2. Pa3paboTka eHT BpeMEeHU U
MEHTAJIbHBIX KapT Ha BHIOOD:
“OBONIOLMS COBPEMEHHOTO YEJIOBEKA”,
“BpeMst 1 yTH paccesieHHs YeJI0BeKa
o ianere”, “Bnusaue
reorpaduueckoit cpeabl Ha
Mophooruo u GU3NOIOTHIO
yenoBeka”’, “YenoBedeckue pachl’,
o0cyxaeHne

1. Ilepeuens BOpocoB K
(pOHTAIILHOMY OIIPOCY

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

IkoJorus

Pe3yabTar 00y4yeHnus

ApryMeHTHpOBaTh HEOOXOAUMOCTh COXPAaHEHUSI MHOI000pa3usi OpPraHU3MOB C LIEJIbI0 OEPEKHOTO
OTHOLIEHUA K OKPYKaIOILIEH cpelie

OuenoyHoe MmeponpusTHe
PYOe:xHOro (TeMaTH4€eCKOI0)

KontponbHas padota “TeopeTrdeckue aclieKThl KOJIOTHN

KOHTPOJIA
OneHo4YHOE MepONIPUATHSA TEeKYIEro
Tema Pe3ysabTaThl 00yueHHs 110 TeMaM 1 ponp yu OuneHo4Hble cpecTBa
KOHTPOJIA
Tema 4.1 OnuceIBaTk CBA3b MEKIY Tect no skonoruueckum akropam u cpenam | Bormpocs! ans recta
DKOJIOrH4ecKue OpraHU3MOM U CpeJloil ero YKU3HU OPraHU3MOB

(bakTopsl U cpeibl
KU3HH

oburanusg

Tema 4.2 OnuceIBaTh CBA3b MEXKIY 1. CocraBieHue cxeM KpyroBopoTa BemecTB, | 1. CxeMmbl KpyroBopoTa BEIIECTB,
[Honynsauus, OpraHU3MOM U CPEAOH ero WCIIOJIb3YSl MaTepHAJIbI JIEKIUU UCIIOJIb3YSl MaTEpHUAJIbI JIEKIIUU
co0O0I1IeCTBA, oOHUTaHus 2. Pemienne npakTHKO-OPUEHTUPOBAHHBIX 2. llpakTHKO-OpUEHTUPOBAHHBIE
SKOCHUCTEMBI VYcraHaBnuBaTh CBSA3b CTPYKTYPBI U | pACUETHBIX 3a/IaHUM MO MEPEHOCY BEIECTBA U | paCUETHBIE 3a/1aHUsI IO IEPEHOCY
CBOWCTB DKOCHUCTEM SHEPTUH B IKOCHCTEMAaX C COCTABICHUE BEII[ECTBA U SHEPTUH B DKOCHCTEMAaX
TpouuecKux menel u nupaMu; OMOMacchl U | C COCTaBJICHHE TPOYUUECKUX eI
SHEPTUH Y TUpaMu]] OMOMAacChl M DHEPTUHU
Tema 4.3 OnuceIBaTh CBSI3b MEXKIY 1. OuenuBaemast TUCKYCCHS 1. [lepeyeHr BOIpOCOB K
buocdepa - OPTraHU3MOM U CPEIOr €ro 2. Tect OIIEHUBAEMOM JTUCKYCCUHU
riaodanpHas obuTanus 3. Pelienue npakTMKO-OPUEHTUPOBAHHBIX 2. Bonpocs! ans Tecta
DKOJIOTHYECKast VYcraHaBIMBaTh CBS3h MEXTY pacyeTHBIX 3a7a4 Ha ornpezesienne miomanau | 3. [IpakTuko-opueHTHpOBaHHBIE
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CHUCTCMaA

CTPYKTypaMu Ouochepsl

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

pacueTHbIC 3a7]a4u Ha ONpECIICHUE
IO HAaCAXKACHUHN IS
CHIDKCHUSI KOHIIEHTPALMKU
YTIEKUCIIOTO Ta3a B aTMocdepe
CBOET0 pEruOHAa MPOKUBAHUS

Tema 4.4 Bnusnue
AHTPOTIOTEHHBIX
(hakTOpOB Ha

ounochepy

OmnuceIBaTh IJ100aJbHbIE U
pEruoHANIbHBIE YKOJIOTHYECKUE
poOJIEMBI U ITyTH UX
MMHHUMU3AIAT

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

BriOupaTh MepbI U1 COXpaHEHHS
O6ropazHooOpazus

1. Tect

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

1. Bompocsl 1715 Tecta

2. IlpakTHKO-OpUEHTUPOBAHHBIC
pacyeTHBIC 3aJIaHUS 110 COXPAHEHUIO
MIPUPOHBIX PECYPCOB CBOETO
pPETrHOHA MPOKUBAHUS

Tewma 4.5 Bimmsanue
COIMAJILHO-
DKOJIOTHYECKUX
(akTopoB Ha
3I0POBBE YEIIOBEKA

WHTepnpeTpoBaTh pe3ynbTaThl
IPOBEIEHHOI0 OMOAKOIOIHYECKOTO
DKCIEPUMEHTA C HCIIOJIb30BAHUEM
KOJIMYECTBEHHBIX METO/I0B

1. OuennBaemasi JUCKyCCHUs

2. BeinosHeHus NpakTUYeCKUX 3a/1aHHi:
“OmnpeneneHne CyTOYHOTO palioHa
MMUTaHH ",

“Cozranue MHIMBUYaJIbHOW MAMATKH 110
OpraHu3aIu PAlMOHATBEHON GU3NUECKON
AKTUBHOCTH

3. BoinonHenue nabopatopHoi paboThl Ha
BBIOOD:

"VYMcTBeHHas paboTOCTIOCOOHOCTH",
"BrnusHue abuotndeckux GakTopoB Ha

yesioBeKa (HU3KHE U BBICOKHE TeMIepaTypbl)”

1. Ilepeuens BOpoCoOB K
OLICHUBAEMOM JUCKYCCUU

2. 3ajaHus IPAaKTUYECKUX paboT
3. Ortuer no 1abopaTopHOit padboTe
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Pa3zgen 5

BuoJiorus B ;Kku3HU

Pe3ysabTat 00y4yeHnus

AHaJ'II/ISI/IpOBaTB OTUYCCKUE aCIICKTBI COBPEMCHHBIX I/ICCJ'IC,I[OBaHI/Iﬁ B 00J1aCT OMOTEXHOJIOTHH U
TeHETHYSCKUX TEXHOIOT UM

OuneHouyHoe MeponpusiTue
PYOesKHOro (TEeMaTHYeCKOro)
KOHTPOJIS

[IpencraBienue pe3yibTaTOB pEHICHUS KEMCOB (BBICTYIUICHUE C MPE3EHTAIUEH )
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Tema

Pe3ysnbTarhl 00y4yeHusi Mo TeMaM

O1eHOYHOe MEePONPHUSITHS TEKYIero
KOHTPOJIS

OueHo4yHbIE CpecTBA

Tema 5.1
buorexHonoruu B
SKA3HU KaKI0r'0

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

Brinonnenue keiica Ha aHaU3 UHPOPMAILUH O
HAy4HbBIX JIOCTHKEHUSAX B 00JIaCTH
TeHETUYECKUX TEXHOJIOTHIl, KIIETOUHOM
WH)XEHEPUH, MUIIEBBIX OMOTEXHOJIOTHI

3amanue keiica

Tema 5.2.1
buorexHonoruu B
MEOUILIMHE U

AHanu3upoBaTh ITUYECKUE aCTIEKTHI
COBPEMEHHBIX UCCIIEAOBAaHUN B 00J1aCTH
OMOTEXHOJOTHH U TeHETUYECKUX

Bremonnenue keiica Ha aHAIN3 I/IH(bOpMaI_[I/II/I 0
Pa3sBUTHU OMOTEXHOJIOTHH B MCIHUIIMHE U

(hapmanuu

3agaHue kerica

dapmanuu TEXHOJIOT Ut
Tema 5.2.2 AHaJIM3UPOBATH ITUYECKHUE ACTIEKTHI BrimonHenue kelica Ha aHanu3 HHGOpMAIK 0 | 3aaHue Kekca
broTtexHoIOrMM ¥ | COBPEMEHHBIX MCCIICIOBAHUN B 00JIaCTH Pa3BUTUU OMOTEXHOJIOTHH C UCIIOJIb30BAHHEM
JKUBOTHBIE OMOTEXHOJIOTHU U T€HETHYECKUX YKUBOTHBIX, TPUMEHEHNE TTPOTyKTOB
TEXHOJOT Ui OMOTEXHOJIOTHH B KM3HH YETOBEKA
Tema 5.2.3 AHaJIM3UPOBATH ITUYECKHUE ACTIEKTHI Brinonnenue kelica Ha aHanu3 uHopmaiuu o | 3agaHue Kerca
buoTtexHonoruu u | COBpeMEHHBIX HCCIEA0BaHUN B 001IacTH pa3BUTHUN OMOTEXHOJIOTHI C UCTIOTB30BAHUEM
pacTeHus OMOTEXHOJIOTHU U T€HETHYECKUX pacTeHuit
TEXHOJOT UM
Tema 5.2.4 AHanM3MpOBATh STUYECKUE ACTIEKTHI Brimonnenue keiica Ha aHanu3 uHGopmanmu o | 3ajaHue Kekca
buoTtexHonoruu B | COBpeMEHHBIX HCCIEA0BaHUN B 00IacTH Pa3BUTHHU IPOMBIIIIEHHON OMOTEXHOIOTUI
MPOMBIIIJICHHOCT | OMOTEXHOJIOTUH U T€HETUYECKIX
u TEXHOJIOTHH
Tema 5.2.5 AHanM3upoBaTh 3TUYECKHUE ACTIEKTHI Brimonnenue keiica Ha aHanu3 uHopmarmu 06 | 3anaHue Kekca
ConuansHo- COBPEMEHHBIX UCCIIEA0OBaHUHN B 00J1aCTH ATUYECKUX ACTIEKTax Pa3BUTUS OMOTEXHOJIOTUI
STUYECKHE OMOTEXHOJIOTHH U '€HETHYECKUX
aCIICKThI TEXHOJIOTHH
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OMOTEXHOJIOTHIA

Pa3nen 6

buoskoaornyeckne uccaeI0BaHus

PesyabTaT 00yuenus

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

OuenovyHoe MmeponpusiTue
PYOexHOro (TEeMaTH4Y€eCKOI0)

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

IIpe3eHTalMeH
KOHTPOJIA P wueH)
OneHo4YHOE MepONIPUATHSA TEKYIEro
Tema Pe3yabTaThl 00yyeHHs 110 TEeMaM pomnp y OueHouHbIE Cpe/ICTBA
KOHTPOJIS

Tema 6.1 OnuceiBaTh METOIBI BrinonHenue nadopatopHbsix paboT Ha BEIOOp | OTUYET O BHINOJIHEHUH Yy4eOHO-
OcHoBHbIE OMO’KOJIOTMUECKUX UCCIIEI0BaHUN B MUHUTpyTNax: HCCJIEI0BATEIBCKOIO IPOEKTA
METO/IbI [TnanupoBaTh OMO3KOIOTUYECKUIT 1. Biustnue Temneparypsl Ha pocTa U
OMOAKOJIOTMYECKH | HKCIIEPUMEHT (U3MOIOTHYECKYIO AKTUBHOCTD JAPOAOKEBBIX

X HCCJIEIOBaHUHU

KJIETOK
2. BrusiHue yrieBoJioB Ha pocTa U
(bU3HOIOTMYECKYIO0 aKTUBHOCTD JIPOKIKEBBIX
KJIETOK

3. CoueTaHHOE BIMSHUE TEMIIEPATYPHI U
YIJIEBOIOB Ha POCTa U (PU3UOJIOTHUECKYIO
AKTUBHOCTbH JIPOMIKEBBIX KIETOK

Tema 6.2
buoskonornueckn
1 DKCIIEpUMEHT

[TpoBOAUTH OMOPKOTOTHIECKUIA Brimonnenune yueOHO-UCCIE0BaTEIBCKOTO OT4YeT O BHITIOJIHEHUH Y4EOHO-
DOKCIIEPUMEHT MPOEKTa Ha BHIOOP: HCCIIEIOBATENILCKOIO MPOEKTa
[TnanupoBaTh OMOIKOTOTHUECKUIMA 1. Onenka kauecTBa aTMOC(HEPHOTO BO3TyXa
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SKCIIEPUMEHT

NHTteprpeTupoBarh pe3yabTaThbl
IPOBEIEHHOI0 OHO3KOIOIMYECKOTIO
SKCIEPUMEHTA C UCIIOIb30BAHUEM
KOJIMYECTBEHHBIX METO0B

2. O1leHKa KauecTBa IO4YB METOIOM
duTOTECTUPOBAHUS

3. Ouenka KkayecTBa BOJ TOBEPXHOCTHBIX
BOJIOEMOB 10 OPTraHOJENTUYECKUM U (PU3HKO-
XUMHYECKUM CBOMCTBaM

4. Binsanue ITAB Ha pocT u pa3BuTue CEMsIH
BBICILIUX PACTCHH

5. BausiHHMe COJIEBOrO 3arps3HEHHS HA POCT U
pa3BUTHE CEMSH BBICUINX PAaCTEHUN
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2. Ouenounbie cpeacrsa no OYIIL.08 buoJsiorus

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 (POPMHUPOBAHNE MPAKTHYECKHX YMEHUH U HABBIKOB
naboparopras pabota

pelieHue 3aaa4

IMPAKTUKO-OPUCHTHUPOBAHHBLIC PACUCTHBIC 3a/laHUA

Keic Ha aHaTU3 HH)OPMAITUH

yueOHO-MCCIIe0BATEIbCKUAN MTPOSKT

2.1. Ouenounsle cpeacTBa Tekyuero KouTpoJsa no OYIL.08 buosaorus
Tekyuii KOHTPOJIb PE3yJIbTATOB OOYYEHHS MOXXHO OCYIIECTBIISITH Pa3TuYHBIMU

METOJIaMH U C MOMOIIBIO PA3IMUHBIX OLleHOUHbIX cpelacTB. [Io OVIIL.08 bruonorus B kauecTse
CPEICTB TEKYLIEro KOHTpOJII NPHUMEHSIOTCS 3aJaHusi B TecTOBOM (opme; TabIuIbI;
BU3yaJIM3allUsl TEOPETUYECKOr0 MaTepuana B (hopMaTe JIEHThl BPEMEHH U MEHTAJIbHBIX KapT;
pelIeHne KecoB U Apyrue OLIEHOYHble MaTepuaibl. Huke npuBegemM npumMepsl HEKOTOPBIX
U3 HUX.

2.1.1. 3aganus, HaNpaBJIeHHbIC HA CHCTEMATU3aLMIO U 00001IeHHE
TeopeTH4ecKoi HH(popMannu

1. 3anmoJiHeHHe TAOJIHIBI

HasBanune TeMbl buonorus kak Hayka

PesynbTaT 00yyenus no teme

OnuceBaTh MCTOABI UCCIICAOBAHWA HA MOJICKYJIAPHOM U
KJICTOYHOM YPOBHC

OO01IMe KOMIIeTEHIINHU OK 02

®opMyJIMpPOBKA 3aJaHUs: 3aM0IHUTE TabauIy “Bkiian yueHbIX B pa3BUTHE OHOJIOTHH,
yKa3aB YYEHOT0, BpEMEHHOM MeproJl paboThl Ha/l OTKPBITHEM U AWTE KPATKYIO
XapaKTEPUCTUKY OTKPBITHS, UCIIOIb3Ys MaTepHall JIEKLUH, yueOHHUKA, UHbIE HCTOYHUKH
uHpopMaLuu.

Tabnuua — Bkiajg yueHbIX B pa3BUTHE OMOJIOTUU

18



VYuenslii | BpemenHoil nepuon Kpatkas xapakrepucTuka padoThl YICHOTO

Kputepun onieHUBaHMs 3a1aHUA:

“5” - TabiuLa BBIIOJHEHA B IIOJIHOM 00bEME

“4” - B X0/1€ 3aMOJTHCHUS TAOJIUIBI MaTEPHAJl OTPAKEH HE MOJTHOCTHIO, UMEIOTCS
HE3HAYUTENIbHbIE HETOUHOCTH, HET0UYEThI

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

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

2. Pa3pa6oTka JieHTbl BpeMeHH

Ha3BaHnue TeMbl OHToreHe3 JKMBOTHBIX 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 ONHMCAHWEM OCHOBHBIX U3MEHEHUH, IPUIIOKEHBI PUCYHKHU. 3aJJaH1E BBITIOJIHSAETCS B
MaulbIX Tpynnax (3-4 denoBeka)

3. Pa3paboTka MEHTAJILHON KAPThI

Ha3Banne Tembl CrpoeHue opranusma

OnuceIBaTh CTPOCHHUE U B3AaMMOCBSI3b YacTei

Pe3yabTaTr 00yuyeHusi mo reme
MHOT'OKJIETOYHOI'O OpraHu3Ma

O0mue KoMIeTeHI U OK 02, OK 04

dopmMyJMpPOBKAa 3aJaHHMs: COCTAaBbTE MEHTAJIbHBIE KapThl MO KIaCCH(pUKAINI
TKaHeW, OpraHoOB U CHUCTEM OpPraHoB. B kapre oTpa3uTe O0COOEHHOCTU CTPOCHHS, (YHKIUI
00bekTOB. BBl MOXeTe 00BeAMHAT, OOBEKTHI MO BBHIMOTHAEMON (YHKIIMHA WM MO CUCTEME
OpraHoB.

[Ipu BBHIMOTHEHUH CTYJIEHTHI PACIPENETAIOTCS Ha Majble TPpyMIbl (o 2-3 yenoBeka).
3amanue sBIsSETCS TPO(ECCHOHATBLHO-OPUEHTUPOBAHHBIM. CTyneHThl, oOydaromuecs
po¢eCCUm/CIenMaIbHOCTH CBS3aHHOW ¢ 00beKTOM mM3ydeHus “‘PacteHus” pa3pabarbIiBaiOT
MEHTAJIBHYIO KapTy IO CTPOCHHUI0 OpPraHuW3Ma PacTeHHH (TPYIIbl MOXHO Pa3JeiIHUTh IO

19



OTJeNaM pPAacTEeHHI: MOXOBM/IHBIC, IUIAYHOBUIHBIE, XBOILEBUAHbIC, MAlOPOTHUKOBUIHBIE,
roJIOCEMEHHBIE, TIOKphIToceMeHHbIe). CTyeHThl, oOydaronmecs: npodeccun/cnenuanbHOCTH
CBS3aHHON ¢ 00BekTOM m3ydeHus “JKuMBOTHBIE” pa3padaThIBAlOT MEHTAJIBHYIO KapTy IIO
CTPOCHHUIO OpraHM3Ma >KMBOTHBIX (TPYNIIBI MOXKHO pa3feNuTh IO THIIAM U Kjaccam
AKUBOTHBIX. THIBI: KMIIEYHOIIOJOCTHBIE, IUIOCKHE YEPBU, KPYTJIbIE UEPBU, KOJIbUYATHIC YEPBH,
MOJUTIOCKH, 4YjeHHCTOoHOrue. Kiaccel: XpsiieBble pbIObI, Jonacrenepsie pblObl, ampuoum,
IIPECMBIKAIOLUECS, ITHLBL, MJIEKOIIMTAIOLHE). CryneHTsl, oOyuaromuecs
npodeccun/CnenuaIbHOCTH CBSI3aHHOM ¢ 00bekToM u3yueHus ‘“YUenmoBek™ pazpabaThIBalOT

MCHTaJ’IBHy}O KapTy I10 CTpOCHI/IIO OpFaHI/ISMa YCJIOBCKA.
IIpu pazpaboTke peKOMEHyEM UCII0JIb30BATh HUHCTPYMEHTBI:
https://www.mindmeister.com

https://app.mindmup.com

WM IPYroro MHCTPYMEHTA ISl CO3JaHUS MEHTAIBHBIX KapT.
[Ipumep yacTu MEHTAIIBHOM KapThI:

CepaAeYHO-COCYANCTAnA CUCTEMA

nywesom,

HeAyAOYHO-KMILEYHBIA TPAKT

Kputepun orieHMBaHMS MEHTAIbHOW KapThl:
«5» - 8-9 6am10B; «4» - 7 6as10B; «3» - 5 6a/L10B

KMLIEYHNK

ABEHAOUETHNE]

3 6asa 2 dasa 1 6ann
Copepxanue WNndopmarnus Wndopmarnus WNudpopmanus
IIPEJICTaBJICHA B IIPE/ICTaBJICHA, HO IIpeicTaBIcHA
MOJIHOM 00beMe MMEIOTCS] HETOYHOCTH | YaCTUYHO
I'padguueckoe MHorocrynexnyaras MHorocrynexnyaras IIpocron «may4ok»
odopmiieHHe KapThl | KapTa ¢ Jo0aBJIeHUEM | KapTa

KapTUHOK, 3HAKOB.

Hcnons3oBanne
pa3HBIX I[BETOB Ha
oTpeeNIeHHbIX
BETBSIX.
Jlekcuko- Kapta He conepxut Kapra He conepxur Kapra cogepxut tak
rpaMMaTu4yeckoe | OIIMOOK U OMEeYaToK | rpyObIX MHOTO IpyOBIX
opopmiieHue rpaMMaTHYECKHX rpaMMaTHYECKHX

OIINOOK WA
OIEYaTOK, KOTOPBIE
ObI OTBJIEKAIIA
BHUMAaHUE YUTATEIIS
OT COJIEPIKAHMS

OIMOOK 1 OTICYaTOK,
YTO €€ COJIepKaHue

TPYZIHO
BOCIIPUHUMAETCS

4. PaspaboTka rioccapus
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https://www.mindmeister.com/
https://app.mindmup.com/

Ha3zBanue TeMbl OCHOBHBIE TTOHSATHSA T'€HETHUKH

OnuceiBaTh 3aKOHOMCPHOCTHU HACJICACTBCHHOCTH 1

Pe3yabTar 00y4yeHusi mo reme
U3MEHYHBOCTHU

O01mue KOMIeTeH M OK 02

®opMyJIMPOBKA 33JaHUsI: COCTABbTE INIOCCAPUI C OIIPENIENEHUSIMH 110 TeMe ~OCHOBHbIE
MOHATHUS T€HETHUKA”, UCII0JIb3Ysl MaTepUalbl JIEKIUH, yueOHUKHU, CIIOBAPH.

IIpumepHbIii IEpeYeHb TEPMUHOB:
AnbTepHaTUBHBIE IPU3HAKU
AnnenpHbIC TeHBI
HeannennHBIC T€HBI
JIOMUHAHTHBIN TPU3HAK
PeneccuBHbIN npu3HaK
['oMO3UTOTHBII OpraHnu3M
I'eTepo3uroTHeI Opranusm
I'enotun

denoTHI

JluruGpuHoe CKpenrBaHe
Yucras TUHAS

I'ubpun

HacnengcrBeHHOCTH
M3MeHYnBOCTh

21



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

1. DOpoHTAJBHBIH ONIPOC

Ha3BaHnue Tembl Hcropust 3BOIIOLIMOHHOIO YYEHUS

XapaKTepI/ISOBaTB MMPpEANOCBUIKA U IBUXKYIINEC CHIIbL

PesynbTaT 00yyeHus nmo teme
BO3HUKHOBEHUSI MHOTOOOpa3us BUIOB

O0mue KoMIeTeHI U OK 02, OK 04

IIpumepHBbIii IepeYeHb BONPOCOB K (PPOHTAIHLHOMY ONIPOCY
KaxkoBbl cuiibHBIE U ci1a0ble CTOPOHBI cUCTeMBI opranudeckoro mupa K. Jluanes?
ChopmynupyiiTe OCHOBHBIE MOJ0KEHUS 3BooMoHHON Teopun JK. b. Jlamapka.
[Tepeuncnure npeanocbIKM BOSHUKHOBEHHUS TAPBUHU3MA
[lepeuniciure OCHOBHBIE MOJOKEHHUSI CUHTETUYECKON TEOPUU IBOJIIOIIUU

N =

Kputepuu onieHuBaHus:

«5» - OTBET MOJIHBIN, pa3BEpPHYTHIH

«4» - OTBET AOCTATOYHO MOJHBIN, HO €CTh HETOUHOCTH
«3» - OTBET KPaTKUH WM C TPYOBIMH OIINOKaMH

«2» - OTBET HEBEPHBIN MIIM OTCYTCTBYET

2. [ToaroToBKa yCTHBIX COOOIIECHHUH C pe3eHTanue

Ha3Banune TeMbl I'eneTnka uesoBeka

OnuceBaTh 3aKOHOMCPHOCTHU HACJICACTBCHHOCTHU U
HU3MCHYHUBOCTHU
OHpCILCJ’IHTB BO3MO>XHOC€ BO3ZHUKHOBCHHUEC
HACJICACTBCHHBIX ITPHU3HAKOB

Pe3yabTaTt 00yueHus no reme

O0mue KOMIIeTeHIUH 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
MOJIOM
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 Mpe3eHTaAlHu

OneHuTe Npe3eHTAIMIO 0 CIEAYIOIIUM KPUTEPUSIM:

8. CHHIpPOM «KOIIAYbEro KpUKa»
9. CepnoBUAHOKJIETOUHAS aHEMUS

10. Heiipoubpomaro3
11. JlanbTOHU3M

12. I'emopumnmst

13. denmnkeToHYpUS

DeMEHTHI COACPIKAaHUA

Hammune

OtcyTcTBUE

1. TuTynbHBIN Caia

1.1 Ha3sBanue 3a0oieBanus

1.2 | CBenenus 00 aBTOpax

2. JlaHa mojiHas TUnM3aIys 3a00JICBaHHUS

3. [ToxazaHa CyIIHOCTh MyTaIluU

4, OrnrcaHpl KIMHAYECKUE MTPOSIBIICHUS
3a00JIeBaHUS

5. VYkazaHa yacToTa BCTPEYaeMOCTh

6. OmnucaHa JUarHOCTHKA

1. Yka3aHbl HCTOYHUKU UHPOpMAIUU

8. Cobmnto/ieHne eIMHOTO CTUJIS PE3eHTAIluU

9. Marepuan Obl1 UHTEpECEeH

10 Martepuan OblI HOJI€3€H

IIkana nepeBoaa 6a/1J10B B OTMETKY

12-11 GamnoB - «5»

10 - 8 GamnoB - «4»

7-6 6aymIoB -«3»

Menee 6 6a/U10B M OTCYTCTBHE PaOOTHI - «2»

JlonoJiHUTE/IbHBIE CBeIeHUs JIS IIpenoJaBaTeis.
B nensax u3bexanne MOBTOPEHUS TEM MPE3CHTALN, IPENo1aBaTe0 peKOMEH Iy eTCs

pacnpeenuTh KOHKPETHBIE TEMbI CPEAH TPYII yYaIluXcsl.
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3. OuennBaeMasi TUCKYCCHS

Ha3zBanue TeMbl BI/IOC(bepa - TiIo0aNibHAas PKOJIOTHYECKAsl CHCTEMA

OnuceIBaTh CBA3b MEXKY OPraHU3MOM U CPEIOH €T0
Pe3yabTar 00y4eHusi mo reme obutanus
YcTanaBiIMBaTh CBS3b MEXIY CTPYKTypaMu Ouochepsl

O0mue KOMIeTeHI U OK 01, OK 02, OK 07

IIpuMepHBbIi epeYyeHb BOMPOCOB K OIEHUBAEMOM IUCKYCCHU

1. T'nobGampHOE MOTETUIEHUE: MU} WK peaTbHOCTh? UTO BaM U3BECTHO O JAHHOM
serieHnn? Kakue pakThl CyIIeCTBOBAHUS WK OTCYTCTBHS II00AIBHOTO MOTEIIICHUS
BaM U3BECTHBI?

2. OObscHUTE, Kakue GaKTOPbl OrPAaHUYUBAIOT PACIIPOCTPAHEHHUE XKU3HHU B aTMOCchepe,
matochepe, ruapocdepe.

3. Kak MOXHO 0XapakTepr30BaTh HCTOPUICCKUE U3MCHEHUS POJIM YEIOBEKa B
ounocdepe?

4. B u4é€M cOCTOMT IIEHHOCTh OXPaHbl 0MOpa3HO00pa3us? UTo MPUBOAUT K COKPALICHHIO
Omosoruaeckoro pazHooodpasus? [louemy /s 4eIoBeUeCTBA BAXKHO HE JIOMYCTUTh
obenHeHust Onopasznoobpazusi?

Kpurepun onieHuBanus:

«5» — AKTHBHOE y4acTh€ B JUCKYyCCHM. BBICKa3bIBaHHME COOTBETCTBYET 3aJaHHOU TeMe,
XapaKTepu3yeTcss BBICOKOW HMH(MOPMATUBHOCTBIO M  OPUTHHAIBHOCTBIO, APTyMEHTHI
MOJIKPEIJIeHbl YO AUTEIbHBIMU TPUMEPAMHU.

«4» - ]JlocTaTOYHO aKTHBHOE YydYacTHE€ B JAHUCKyCCHU. JlomyckaeTcs HE3HAuUTENIbHOE
OTKJIOHEHHE OT TEMbl JAHMCKycCUU. BbICKa3blBaHME HOCHT OTYacTH TPUBUAIbHBIN,
IIOBEPXHOCTHBIN XapakTep. He Bce apryMeHThI NOJKPEIUIEHBI IPUMEPAMHU.

«3» — IlaccmBHOe yd4acTHe B JUCKYCCHMHU. BBICKa3bIBaHWE XapaKTEPH3yeTCs HHU3KOU
MH(POPMATUBHOCTBIO, CTEPEOTUIIHOCTbIO, HE OTpaKaeT TIOJHOI0 IIOHUMAaHHUA TEMbI
JTUCKYCCUU. APryMEHTBI CPOpPMYJIUPOBaHbI A0CTpaKkTHO. [IprMepsl OTCYTCTBYIOT.

«2» - [TaccuBHOE y4yacTue B JAUCKYyCCHU. BBICKa3bIBaHHE HE COOTBETCTBYET 3a/JlaHHON TeMe,
OTCYTCTBYIOT apr'yMEHTHI B MOJIb3Y KaKON-JINOO TOUKU 3pEHUSI.

JlonosiHUTe/IbHBIE CBeleHH s ISl TpenojaBaTeJis.

Jluckyccuio MoaepupyeT IpernoaaBaresb. B Hauane qUCKyCCHM OH 33Ja€T CIIyIIaTeNsIM
HECKOJIBKO KIIFOUEBBIX OCTPBIX BOIPOCOB, MOOY:K1asi UX BCTYNHUTh B 00cyxaeHue. Jlanee
MOCTENIEHHO B XOJI€ TUCKYCCHH 00CYKIa0TCs BCE MOCTABICHHBIE BOIPOCHI, YIaCTHUKH
BBICKA3bIBAIOT CBOE MHEHHUE.

4. O0cyxaeHue Mo BONPoCcam JIeKIHH

Ha3BaHue Tembl JKn3HeHHBIN MUK KIEeTKH. MuTO03. Meiio3
Pe3yabTar 00y4yeHusi mo reme XapakTepru30BaTh )KM3HCHHBIN [TUKII KIETKH
O01Me KOMIETEHI MY OK 02, OK 04
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ok w

IIpumepHbIii IepeYeHb BONPOCOB JJIs1 00CYKIeHUA
Kakue n3menenus B KJIeTKe NpeIIeCTBYIOT JEICHUIO?
Oxapakrepusyiite ¢a3bl MHUTO3a M KpPAaTKO PACCKAXHUTE, KaK MPOUCXOIUT ITOT
rpouecc.
B uem 3akmtouyaercsa 6uosoruyeckoe 3HaYeHIUE MUTO3a?
Uem meito3 oTIIMYAETCSt OT MUTO3a?
B uewm 3akmiouaercsa 6uosornyeckoe 3HaueHUE Meiio3a?

5. Tect

Ha3zBanue rembl B3aumMoneiicTBue reHoB

Pe3yabTaT 00yyeHus no teme Onpenensitb BEpOSITHOCTh BOSHUKHOBEHUS

OnuceiBaTh 3aKOHOMCPHOCTH HACJICACTBCHHOCTH 1
HN3MCHYNBOCTH

HACJICICTBEHHBIX TPU3HAKOB MPU PA3TUIHBIX
B3aMMOJIENCTBUSIX T€HOB

O0mue KoMIeTeHI U OK 01, OK 02

IIpumep TecToBOrO 3a1aHUSA
K B3anMoeicTBHSIM aJlIeIbHBIX TEHOB HE OTHOCHT:
1) snucra3, nonumepuio, MoaAu(ULUpYIOIIee AeHCTBIE TEHOB
2) Koomepaluo, MHOKECTBEHHBIN ajljIeIn3M
3) cBepXIOMUHUPOBaHHE, KOMIIJIEMEHTApPHOCTh
4) KOJOMUHHUPOBAHKE, IPOMEKYTOUHOE TOMUHUPOBAHHE
IIposiBeHne y TreTepo3uror MPU3HAKOB, JNETEPMUHUPYEMBIX JBYMs aJUIEIISAMU
HaOII0aeTCs TIPH:
1) cBepX1IOMUHUPOBAHUU
2) snucrase
3) KOJIOMMUHUPOBAaHUH
4) onumepuu
HacnenoBanue ueTBepTOl TpyNIibl KPOBU OTHOCST K THITY B3aUMOJIEHCTBUSL:
1) KogoOMUHHpOBaHKE
2) CBepXIOMUHUPOBAHHE
3) moTHOE TOMUHUPOBAHUE
4) NpoMeKyTOYHOE JTOMUHUPOBAHUE
HacnenoBanme MMMHIIMIUIOBOM OKpacku y KPOJMKOB KOHTPOJIUPYETCS TpeMms
amtensamu: A,a u ah. Kaxxzaas ocoOb sIBIsieTcs HOCUTENIEM TOJIBKO ABYX M3 HUX. DTO
puUMep:
1) KOMIIJIEeMEHTapHOCTH
2) Koomnepanuu
3) MHO>KECTBEHHOT'O aJuIeIn3Ma
4) nonumepuu
[TosiBneHre HOBOOOpa30BaHUI IMPH COBMECTHOM JCWCTBUHM JIByX JOMHHAHTHBIX
HeaJUIeJIbHBIX T€HOB, KOIJa B TOMO3UTOTHOM WJIH B TE€TEPO3UTOTHOM COCTOSHHU
pa3BUBAETCS HOBBIM NMPHU3HAK, HAOIIOIAETCS MPU:
1) KOMIUUIEMEHTapHOCTH
2) Koorepanuu
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3) NOTHOM TOMHUHUPOBAHHUH
4) neiicTBUM reHOB-MOIH(PUKATOPOB
6. Ecnm onvH TOMHHAHTHBIN T€H MOAABIAET NEHCTBUE APYrOro JOMHUHAHTHOTO T'€Ha, TO
- 3TO NpUMED:
1) peuieccuBHOTO MKCTa3a
2) noiMMepuu
3) AOMHUHAHTHOTO SMHUCTa3a
4) MHOXKECTBEHHOT'O aJulelin3Ma

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

2.1.3. 3apanus, HanpaBJIeHHbIe HA (JOPMUPOBaHHE YMECHHI M HABBIKOB
1. JlaGopaTopHas padoTa

IIpuy  wu3yyeHuum  JgUcUMIUIMHBL  “buonorus”  NmpeIycMOTPEHO  BBIMOJHEHUE
1ab0paTOPHBIX padoT:

Tema 1.3. buosoruyeckn BasKHble XMMH4YeCKHe coeAnHeHHMs: JlaGoparopHas
pabora “Ompenenenue ButamMmHa C B mnpoxaykrax nutanus’; JlaboparopHas pabota
«'unpodpunbHO-rHIPOHOOHBIE CBOWCTBA JTUITHIOBY.

Tema 1.4. CTpyKTYypHO-(PYHKIIHOHAJIbHAS OPraHu3anus KJjeTok: JlaboparopHas
pabora «CTpoeHue KIeTKH (pacTeHusi, >KUBOTHBIE, TPUOBI) M KIETOYHBIE BKIIOUCHHS
(kpaxmaJsl, KapOTHHOWBI, XJOPOIUIACTBI, XpoMoIUIacTel)»; JlabopaTopHas paboTa
«[Iponuraemocts MeMOpaHsbI (I1A3MOJIU3, ACTUIA3MOJIN3)».

Tema 4.5. BiausiHMe COLHAJIBHO-IKOJOIHYECKUX (PaKTOpOB Ha 310pOBbe
yesoBeka: JlabopaTopHas paboTa Ha BBIOOP: «YMCTBEHHass pabOTOCTIOCOOHOCTB» WU
«Bnusiane abnotndyeckux (HakTOpoB Ha YeIOBeKa (HU3KUE U BBICOKHE TEMIIEPATyPhI)»

Tema 6.1. OcHOBHBIEC MeTOABI 0HOIKOJTOTHYECKUX HCCIeJ0OBAHUH

JlaGoparopHasi pabota Ha BbIOOp MO MHHM Tpynmnam: «BnusHue temmepaTypsl Ha
pocta U (PU3HOJIIOTHYECKYIO0 aKTHBHOCTb IPOXIKEBBIX KIETOK»; «BiusHHe yrieBoioB Ha
pocta W (PU3HONOTHYECKYI0 AaKTHBHOCTH IIPOMOIKEBBIX KIETOK»; «CouyeTaHHOE BIUSHHE
TEMIIepaTyphl U YIJIEBOJIOB HAa POCTA U (PU3UOJIOTMYECKYIO AKTUBHOCTD JIPOXIKEBBIX KIICTOK»

OOopynoBanne JgaGopatopuu M pado4ux MecT JadOpPaTOPMU: MUKPOCKOIIBI,
CEKyHJIOMEp, TOHOMETp, JabopaTopHas Tmocyaa (MpOOWPKH, TMOACTABKH JII TPOOHPOK,
MUHIOCTBI, IMCCOK, CTYIKKU C ICCTUKAMH, MPCAMCTHBIC U IMOKPOBHBLIC CTCKJIA, CTCKIIAHHBIC
MajJouKH, TpenapoBajibHbIe WIJbl, (QUIbTpOBadbHAass Oymara (candeTku), CTaKaHBbI)
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TUIEPTOHUYECKUN pacTBOp XJopuaa Hatpus, 3%-HbIi pacTBOp NEpOKCHIa BOJIOPOAA,
pacTBop Hoja B HOAMCTOM KaJIMH, TJIMIEPHH, KIIyOHH KapTodes, JUCT AI0JeH KaHAJICKOM,
10,1 PSIOMHBI OOBIKHOBEHHOM (PsAOMHBI WJIM TOMAaTa), JIYK permdaThlid, pa3BeJCHHBIC B BOC
JIPOKAKH).

[TpuBenem mpumep 1a00paTOPHOI pabOTHI

HazBanue TeMbl CrpykTypHO-(YHKIHOHATIbHAS OPTaHN3AIUS KIETOK

Pa3nuuate cyniecTBEHHbIE IPU3HAKU CTPOCHUS KIETOK
OPraHu3MOB PA3HbIX HAPCTB KUBOU IIPUPOIbI
[IpoBoauTh HAOMIOACHNE KIETOYHBIX CTPYKTYP U UX
M3MEHEHUH C TOMOUIBI0O MUKPOCKOTA

Pe3yabTaT 00y4eHus no reme

O0mue KOMIeTeHI U OK 01, OK 02, OK 04

JlaboparopHas pabota «CTpoeHHE paCTUTEIBHOM, )KHBOTHOU, TPUOHOMN KICTKI

! !eJ'IL [23.6OTI>IZ 3aKpCIUTbh YMCHHUEC 'OTOBUTH MUKPOIIPCIIAPATHI U paCCMAaTPpUBATh UX IO
MHKPOCKOIIOM, HAXOAUTHb O0COOCHHOCTH CTPOCHUA KJICTOK pa3IMYHbIX OPraHU3MOB,
CpaBHHUBATb UX MCKIY cOo0O0H.

1.Bonrpock! a1t jonycka K Ha6ODaTODHOﬁ pa60Te.

1. HazoBUTE OCHOBHBIEC YaCTH MUKPOCKOIIA U OMUIIUTE UX (PYHKITHH.
2. Uto Takoe nmpeamMeTHOE U MOKpOBHOE cTeka? J[Jisg yero oHu Hy>KHBI?
3. [lepeuncnure OCHOBHBIE MpaBUiia PabOTHI C MUKPOCKOIIOM.

2.IIpoBeaeHNE ONBITOB

O6opyaoBanue u ocyaa Marepuanisl U peaKTUBBI
. Mukpockomnsl 1.Bona
. IlpeameTHbIE ¥ TOKPOBHBIE CTEKIIA 2. Pa3BesieHHBIE B BOJIE IPOXIKU
. CTeKJIIHHBIE NTaJIOYKH 3. JIyk penyatslii
. CTakaHbl
. ®unpTpoBasibHAsE Oymara (canderka)
. CrepuibHBIA mMaTenb

ANTOpUTM TIPOBEACHUS PAOOTHI Bomnpocs! u 3aganus
e 1. U3yueHue cTpoeHMsI paCTUTEIbHOM Omnpenenure Gopmy KIETOK,
KJICTKH e Haiigure sanpo, Bakyonu, 00071049Ky
1.1. CHATH C BHYTpPEHHEU MOBEPXHOCTH MSICUCTOU KJIETKH.
Yellyu JTYKOBUIbI TOHKYIO IIEHKY — SIUACPMY; e 3apucyiTe HECKOJIBKO KJIETOK
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e 1.2. IloMecTuTh KyCOYEK 3MHUAECPMBI HA snuAepMbl, 0003HaYNB Ha PUCYHKE:

MPEAMETHOE CTEKJIO B KAIIIO BOJIBI; LUTOIUIa3My, SIAPO, BAaKyoOJIH,
e 1.3. HakpbITh 0OBEKT TOKPOBHBIM 000JI0UKY KJIETKU
CTEKJIOM;

e 1.4, PaccMOTpETh KIIETKH SMUIEPMBbI O]
Pa3IMYHBIM YBEJIMYEHUEM MUKPOCKOIIA

2. N3yuyenne cTpoeHus ’)KUBOTHOM KJIETKH PaccmoTpuTe Ha KOHYMKE HINATENs B

2.1. IIpoBecTu CTEPUIBHBIM LIMATENIEM C JIETKUM | KallelbKe CIIFOHBI CIYIIEHHbIE KIETKU
Ha)KUMOM 110 HEOY HIIH 110 JIECHAM; SIUTETUS

2.2. HanecTu KamnenbKy CIIOHBI Ha IPEIMETHOE PaccmotpuTe Ha npenapaTe OTAeIbHbIE
CTEKJIO U HaKPBITh €€ IOKPOBHBIM CTEKIIOM; KPYIHBIC IUIOCKUE KJIETKU HEMPABUIHLHOM
2.3. PaccMoTpeTh mpenapat npu 601bI110M ¢dopMmbl. bosbias yacTh KJIETOK MEPTBEIE,
YBEITUYCHUH C IPUKPBITON aradparmMoin [I03TOMY B HUX XOpOILO 3aMETHO SI/IPO.
KOHJICHCATOPA. e 3apucyiiTe HeCKOJIbKO KIIETOK,

0003HAYbLTE AAPO U HUTOILIA3MY.

3. U3yueHne CTPOEHHUS KJIETKH JAPOKKeH Haiinure nqpoxoKeByro KIETKY,

(rpuobI) paccMOTpeThb ee GopMy U OT/eIbHbIC
3.1. IlomecTUTh CTEKISTHHOM MAJIOYKOMN KaIlIio YaCTH.

pacTBOpa ¢ APOXKKAMHU HA IPEIMETHOE CTEKJIO; 3apucyiTe HECKOJIBKO KIIETOK, CAeJIalTe

3.2. HakppITh €€ NOKpOBHBIM cTekJoM. Eciu ecTh | moanucH.
W3JIUIIKY J)KAJKOCTH, YIaJIUTE €€ C IIOMOILBIO
¢unbTpoBasIbHOM Oymaru (cangeTkn);

3.3. PaccMoTpeTs npenapar 1moj MUKpOCKOIIOM

HToropasi KOHTPOJbLHAS YACTh JIA00PATOPHOMH PadoThI (BLINOJHUTL NMCHLMEHHO):
1. M3 xakuX OCHOBHBIX YacTell COCTOMUT JIr00as KiieTka?
2. UYrto o0miero nMeeTcs B CTPOSHUU PACTUTENBHOM U )KUBOTHOM KJIETOK?
3. Uewm pa3nu4aroTCs 3TH KICTKH?
4. Yem OOBICHHUTD, YTO, OyAyUH YCTPOSHHBIMU IO EAMHOMY ILIaHY, KJIETKH BEChbMa
pazHooOpa3HkI 1o hopMe U pazmepam?
2. [IpaKkTKO-0PHEHTHPOBAHHbIE PaCUeTHbIE 3a1aHUsl

Ha3BaHue TeMbl HOHYHHLII/IH, COO6I_I_ICCTB8., 9KOCHCTCMBI

OnuceIBaTh CBSI3b MEXK/Ly OPraHU3MOM U CPENIOM €ro
PesynbTaT 00yyenus no teme oOuTaHus
VYcraHaBIMBaTh CBA3b CTPYKTYPBI U CBOWCTB 3KOCHCTEM

O01mme KOMNeTEeHIINH OK 01, OK 02, OK 07

Ha3Banue 3ananus: Pacuer cpoka ucyepnaHusi IPUPOIHBIX PeCypcoB
@dalbyna: Pa3zButue uenoBedeckoro oOIIecTBa HEBO3MOXKHO 0€3 B3aUMOJEHCTBUS C
npupoAoi. J1o HEKOTOPOro BpEMEHM OTPHULIATEIIbHBIE MOCIEACTBUS XO3SIMCTBEHHON U MHOH
ACATCIIbHOCTH YCJIOBCKAa KOMIICHCUPOBAJIA CHOCO6HOCTBIO MMPUPOIHBIX CHUCTEM K
camMoBoccTaHoBNeHHI0. Ho Kk cepeanHe [BaaLaTOro CTOJETUS CHUTyaldsi W3MEHMJIACH:
OKpY’Kalolllasi MPUPOJIHAs Cpela yXKE HE B COCTOSHUM KOMIIEHCUPOBATh IOJIHOCTBIO
MOCNIEACTBHUSL BO3ACUCTBUS pOCTAa YHCIEHHOCTU JIOACH U paclIMpeHHs IPOU3BOJCTBA.
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3arpsi3HeHbl BOJIa, BO3/AYX, PACTCHHUSI, BHINAAAIOT KUCIOTHBIE JTOKIU, SPO3US BEIBOJIUT MOUYBHI
U CEIbCKOXO3IMCTBEHHOT0 000pOTa, MOJSPHBIC JIbJABI TAIOT M3-3a MOTEIUICHHWs KIMMAarta,
MCYe3al0T MHOTHE BHJIbl JKMBOTHBIX U PACTEHUM, HAaceleHUE MPHUOOpETaeT XPOHUYECKUE
3a0oseBaHus1, pacTeT cMepTHOCTh. CyIIeCTBYIONIME ceyac MHTEHCUBHOCTh aHTPOIIOT€HHOTO
BO3JICHCTBUS BEAET HANIY IUIAHETY K UCTOIICHUIO U JIeTpajlaliiu.

3ananue: OueHUTe CpOK MCUEpIaHMs PUPOJHOTO pecypca, €CIU U3BECTEH YPOBEHb
NOOBIYM pecypca B TEKyLIeM Tofy, a MoTpeOieHne pecypcoB B MOCIERyIONIHe ToAbl Oyner
BO3pacTaTh C 33JaHHON CKOPOCTBIO MPUPOCTA €XKETOTHOTO MoTpedbieHus. Kakol mpupoaHblit
pecypc UMeET caMblil JOJITUA CPOK UCUEPITAEMOCTH U KAKOW — HAMMEHBIIIH?

HNudopmanus, HeoOXoaumast AJis pEIeHUS:

Tabauna 1
Pecypc 3anac pecypca Q, | HdoObrua pecypca g, [Tpupoct o6bema
MJIpI. T MJIPJ T /TOJT noTpedIeHuUs
pecypca TP, % B rox
KameHHsI# yrois 6800 3,9 2
[Ipupoausrii ra3 280 1,7 15
Hedts 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
CBuHell 0,15 0,004 2,2
AroMuHHAI 12 0,016 1,6
VYpan 300 0,2 2

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

(1+E)t—1 -q

o = i) 2 ®
100

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

t — uncino ner.

JlorapudmupoBanue BbpaxkeHus st Q maer cienyroomyo ¢GopMylly Uisi pacueTa cpoka
HCUYEpIIaHus pecypcea
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ln(Q'TP)+1

q-100
= eruay @)
n 100
3. Pemmrenue 3agau
Ha3zBanue TeMbl 3aKOHOMEPHOCTH HACJICIOBAHUS
OnuceIBaTh 3aKOHOMEPHOCTH HACJICICTBEHHOCTH U
W3MEHUYHMBOCTHU
Pe3yabTaT 00yueHHs1 0 TeMe OnpenensaTh BEpOSITHOCTh BOSHUKHOBCHHS
HACJICJICTBEHHBIX MIPU3HAKOB IPU MOHO-, M-,
MOJMTHOPHIHOM M aHATU3UPYIOIIEM CKPEIIUBAHUT
O0mue KOMIeTeHI U OK 02, OK 04

dopMyIMpOBKA 3aJaHUs: PEIIUTE 3aa4H, COCTABUB CXEMbI CKPEIIIMBAHUS

3amanue sBISETCS NPOQECCHOHATHHO-OPHEHTHPOBAHHBIM. 3a/1a4d /ISl CTYJICHTOB
MoAOUPAIOTCSl B COOTBETCTBUU C 00bekTOM wu3yueHus “Pactenus”, “KuBoTHble” wuiu
“Yenosek”.
[lpumep 3amau Uil CTYAEHTOB, oOydaromuecs mnpodeccuu/crnenuanbHOCTH
CBSI3aHHOM C 00bEKTOM u3ydeHus “Yenosex’:
3anmaua 1. Y yenoBeka aJbOMHU3M U CIIOCOOHOCTH NMPEUMYIIECTBEHHO BJIaJIE€Th JIEBOI
PYKOH — pelecCUBHbIE MPU3HAKH, Haclenyloluecs He3aBUCUMO. KaKoBBI T€HOTHIIBI
poauTeliel ¢ HOpMaJIbHOW MUTMEHTALMEN U BIAACIOIIUX IPABOU PYKOH, €CIIM Y HUX POJUIICS
pebeHOoK anbOMHOC U JIeBIIa?
3anaya 2. Y 4enoBeKka NpaBOPyKOCTb JOMUHUPYET HAJl JIEBOPYKOCTBIO, KAPETTIA30CTh
Haj roayOoria3octbio. ['omyOormasslii mpaBlla KEHWICS Ha Kaperjia3od mpasiie. Y HHUX
POIMIIOCH JBOE JIeTe — Kaperjasblid JieBlIa W rosryoornassiii mpasma. Ot BTOporo Opaka
JTOr0 € MYKUYMHBl C Kaperja3od IpaBIION pPOAWIOCH JIEBATh KaperyiasbelX JeTeH,
oOKasaBIuxcs npasmaMu. OnpenenuTs TeHOTUIBI MYXUUHBI U 00€HX JKEHIIUH.
3amaua 3. V Iletn u Camu kapue ria3a, a y ux cectpbl Mamm — roryosie. Mama 3tux
nereit rosryboriasas, XOTs ee poJUTeIN UMeNu Kapue riasza. Kakoil nmpusHak 1oMuHUpPYyeT?
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 aHa;m3 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
FeHETHYSCKHUX TEXHOJIOTHI

O0mue KoMIeTeHI U OK 01, OK 02, OK 04

Kelicbl ncnosib3yr0TCsl B KQUECTBE OLICHOYHOTO MEPONpUsITUA B pazzaene S5 “buonorus
B J)KM3HM, KOTOPBIN SIBJSIETCS NPUKIIAJHBIM MOJYJIEM U COCTOMT U3 JIBYX dactel. Tema 5.17
“BUOTEXHOJIOTUH B KU3ZHU KaXXJ10ro” M3Yy4arTCs HE3aBUCUMO oT
npodeccuii/crienuanbHOCTe  00ydJamuxcs, TemMa 2  sBisieTcss  npodeccroHAIBHO
HaIpaBJIEHHON U MOAOUPAIOTCS B 3aBUCUMOCTH M MPO(PECCUOHAIBHON HAMPaBICHHOCTH.
[TpuBenem mpumep keiica k Teme 5.2.1. “buorexHosnioruu B MeaunuHe U papmaum’
DopMyITUpPOBKa 3a/1aHUSA:

buorexHomorus — KOMILICKCHAS HayKa, HallpaBJICHHAd Ha IOJYYCHUC LCICBOIO
npoaykTra, ¢ IIOMOIIbIO 0MO000BHEKTOB MI/IKpO6HOFO, pPaCTUTCIIbHOIO MW KHUBOTHOTI'O
IMIPOUCXOXKIACHUA.

MenunuHckas OHMOTEXHOJIOIUs — oTpaciib, Oociib KOTOpOﬁ CO31aHHuC

JUarHOCTUYECKUX, TPOPUIAKTUUECKUX U JIEUeOHBIX MIPENapaToB, OHA U3Y4aeT BOZMOXKHOCTU
HCIOJIb30BaHUS MUKPOOPTraHU3MOB, ISl MTOJyYeHHs] aMUHOKUCIIOT, BUTAMUHOB, (DEPMEHTOB,
aHTUOMOTHKOB, OPTaHUYECKUX KHUCIIOT.

Caxapnsiif 1uadet — 3To 3a00JieBaHNEe OOMEHa BEIIECTB, MPU KOTOPOM B OpraHU3ME
HE XBaTaeT MHCYJIMHA, a B KPOBM IOBBIIIAETCA coaepxkaHue caxapa. ConepxaHue caxapa B
KpOBU HEOOXOIUMO i HOPMaJbHOrO (YHKIMOHHUPOBAHUS KJIETOK. MHCYNMH, KOTOpBII
BbIpabaThIBAET MOKEITyI0OUHAs Kelle3a, 00ecreurnBaeT MPOHUKHOBEHUE TIIIOKO3bI B KIIETKH,
HO MHOTI/Ia MIPOUCXOIUT cO0il BBIpaOOTKM MHCYJIMHA, U KJETKa He MOJIy4yaeT HeoOXO0IUMOIo
NUTaHMUs, a caxap HaKalUIMBaeTCs B KPOBH. DTO NPUBOAMT K BO3HUKHOBEHHUIO CaxapHOTO
nuabera pa3HbIX TUIIOB, OJIUH U3 KOTOPBIX SIBIISETCS MHCYJIMHO3aBUCUMBIM. [Ipu Takom Tume
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%.

3amaHue: HaWgUTe M NPOAHATM3UPYWTE pa3iW4YHble HCTOYHHUKHM HH(OpManuu
(HayuHas W y4yeOHO-Hay4Has TUTEpaTypa, CpeACTBa MaccoBor uHpopmaluu, cetb uTepHeT
U Jpyrue) mo teme keiica. OTBETbTE HAa BONPOC HAa OCHOBE HaWJEHHBIX AaHHBIX: C uem
CBS3aH pOCT 3a00JeBa€MOCTH CaxapHbIM JMAa0ETOM Cpeld B3POCIOro HAaCEeNeHUs W
oMosio)keHre 3aboneBanus? Kakue Mepbl NpoUIaKTHKH caxapHOro guabera MOXHO
peann3oBaTh B MOBCEIHEBHOW XU3HHM KaxkaoMmy M3 Hac? Kak pa3BHBaIOCH NMPOU3BOJCTBO
MHCYJIMHA U C KAKUMH 3TUYECKMMH HOPMAaMH IIPH 3TOM CTaJIKUBAJIUCh YUCHbIE?

[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 TMOCIETHUE TPH TOJa, MNPOAHAIM3UPOBAB HAy4yHbIE MMyOJUKAIMU U
CTATUCTUYECKYIO OTYETHOCTH (B TOM YHCJIE OTYETHl [ OCYIapCTBEHHOTO peecTpa CaxapHOro
nuadeTa),

4. TlpennoyiaraeMble MPUYUHBI U3MEHEHHUS 3a00J€Ba€MOCTH CaxapHbIM JHa0EeTOM M
HUX 000CHOBAaHHE;
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5. Bo3aMoskHbIE TPOPUITAKTHUECKUE MEPOITPUSITHS
4. MeTto/pl OTy4YeHUs UHCYIINHA,;
5. Otpa3ute 3TUYECKUE aCHEeKThl UCIOIb30BaHUSI OMOTEXHOJIOTUH MPH MPOU3BOJICTBE

MHCYJIMHA.

JUis co3aanmsi Ka4eCTBEHHOU MPE3eHTAIIMM HEOOXO0IMMO COOJIIOIATh PsiJl TPEOOBAHMIA:

OO6uue 1. Tlpe3eHTanus NOKHA HAYMHATHCS C TUTYJIBHOTO Cllaiija, rie
TpeOoBaHUs YKa3bIBa€TCs TEMa, CBEJICHHUS 00 aBTOpE U T.II.
2. Ha cnaiinax He06X01UMO pa3MelaTh TOJbKO T€3UCHI, KIFOUEBbIE
CJIOBa, rpaduuecKrue MaTepuaibl (CXeMbl, PUCYHKH, TaOIHIbI, HOTO
U T.IL).
3. Hcnonp3oBarh eNUHBINA CTUIH OOPMIICHHS.
4. KonuuecTBo clalJOB JOJKHO OBITH JOCTATOYHBIM JAJISI PACKPBITUS
TeMEI, HO He Oojiee 20-TH.
HIpudrer 1. Crenyer ucnonp3oBaTh CTaHIAPTHBIE, IIUPOKO PACIPOCTPAHEHHBIE
mpudThl, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u 1p.;
2. Pasmep mpudrta 11 3aroJoBKOB — He MeHee 24, i1 MHPOopMaLuu
He MeHee 18.
3. He pexomenayercst UCIOJIB30BaTh pa3Hble TUIBI MIPUPTOB B OJHOM
IPE3CHTAIHH.
4. Jlna BblneneHuss MHQOPMALUU CIEAYEeT HCHOIb30BaTh KUPHBIN
MpUQT, KypPCUB WU TTOT4EPKUBAHUE.
5. He 3noynorpe0asaTh NponMCHBIMUA OyKBaMHU.
®oH 1. JKenarenpHO MCHOIB30BaTh OJHOTOHHBIM (POH HESPKUX MACTEIBHBIX
TOHOB.
2. Jlns ¢poHa MpeArnouTUTETHHBI XOJIOIHBIE TOHA.
Hcnonb3oBanue 1. Ha onHoM crnaiiie pekoMeHIyeTcsi HCIOJb30BaTh He Oonee 3-X
BETa I[BETOB: OJIUH JUTst (DOHA, OJIMH IS 3aTOJIOBKA, OMH ISl TEKCTA.
2. Jlns ¢poHa M TeKCTa UCIOIb30BaTh KOHTPACTHBIE I[BETA.
[IpencraBnenue 1. PexomeHayeTcst HCIIOIB30BaTh KOPOTKHUE CIOBA U MPEIOKEHUS.
uHpOpMAIIN 2. MuUHHMH3HPOBATH KOJIMYECTBO MIPEJUIOTOB, HapeUHid,
npusaraTeIbHbIX.
3. 3aroJoBKH JOJDKHBI IPUBIIEKATh BHUMAHHUE ayTUTOPHH.
O6bem He crout 3amonHATh OOUH CHAiI CIMIIKOM OOJBIIUM OOBEMOM
uHpOpMAIIN WHGOpPMAIMU: JFOJA MOTYT €IMHOBPEMEHHO 3allOMHHTH HE 0ojee Tpex

(hakToB, BBIBOJIOB, OTIPECIICHUH.

5. YueOHO-ucCC/1e10BATE/ILCKHI MPOEKT

HasBanune TeMbl

broskoIornueckuil S3KCEpUMEHT

PesynabTaT 00yyeHus nmo teme [TnanupoBaTh GMOIKOIOTUUECKUH SKCTIEPUMEHT

[TpoBOIUTH OMOAKOIOTHIECKUN IKCTICPUMEHT

WuTepnpeTpoBaTh pe3yiabTaThl IPOBEACHHOTO
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OMOPKOJIOTHYECKOTO OKCIICPUMCEHTA C UCIIOJIb30BaAaHUEM
KOJIMYCCTBCHHBIX MCTO0B

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
npernojaBaTens) 100bIBaTh 3HAHWA, paboTas C MHOTOYMCICHHBIMH HCTOYHHKAMU
uHpopmanuu, npudbopaMu U J1abopaTOPHBIM O00OPYIOBAaHHEM, H OJHOBPEMEHHO B JIEJIOBOM
OOIIEHUH C OJTHOTPYIITHUKAMHU Pa3BUBATh KOMMYHHKATHBHBIC YMEHUS M HABBIKH.

Jis  ydeOHO-UCCIIe0BaTeNIbCKOTO MpOeKTa B paMKax Ouoiorud Haumbosee
ONTUMAJIbHA TPYNIIOBasi GopMa pabOThI HAJI TPOSKTOM.

Tembl yueOHO-MCCNEAOBATEIBCKOTO MPOEKTa, MPHUBEACHHBIE HUXKE, SBIAIOTCS
MPUMEPHBIMH U MOTYT OBITh MOJEPHU3HPOBAHBI IOJI PETHOHAJIBHBIE OCOOCHHOCTH U C
y4eToM IoJy4aeMol yyamumucs rnpodeccueit (crennaibHOCThIO):

[IpumepHbIe TeMaTHUKU yu4eOHO-UCCIIEI0BATENLCKOTO IPOEKTA!

1. Ouenka kadecTBa aTMOc(hepHOro BO3IyXa

2. OrleHka Ka4ecTBa MOYB METOIOM (PUTOTECTUPOBAHUS

3. OueHka Ka4yecTBa 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 HUCCIEAOBAHM, oOIpenesneHue (OpMbl MpPeACTaBICHUS
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 O0O0pabOTKy TMOJIy4EHHBIX JAaHHBIX, MPOBOAAT aHaIM3 PA3IUYHBIX
MCTOYHUKOB MH(POPMALIMHU B paMKaX TeMbI ITPOEKTa.

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 3aBepmiatomem »5tarne mnpoBOAUTCS OQOPMIIEHHE PEe3YyJIbTaTOB BBIMOIHEHHUS
y4eOHO-UCCIIEI0BATEIbCKOTO MPOEKTa B COOTBETCTBUU C 33aJaHHBIMM TPEOOBaHMAMHU U
MIpe/ICTaBJIeHNE PE3yJIbTaTOB Ha 3alllUTE MPOEKTA.

[IpuBenemM npuMep OIMUCAHUSA STANOB BBINOJHEHHUS Y4eOHO-HMCCIIEOBATEILCKOTO
MIPOEKTA:

VYBaxxaemble cryaeHThl! B pamkax mpoekTa BaM HEOOXOIMMO NMPOWTH MATH 3TAIOB
paboTHI HAJ| YUeOHO-UCCIIEOBATEIIHLCKAM IMPOEKTOM OT BBIOOPA TEMBI 10 MMyOTUYHON 3aIUTHI
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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 3aBepiaromiem srare:

- 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 HACEIEHHOIO IyHKTa HAa OCHOBAHUHU IPOBEJIEHUS SKCIIPECC-OLEHKH KadyecTBa
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 PE3YIbTAThl IPOEKTAa 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
OJITHOM JMHMHM IO MEpEe YJAJIECHHs OT MOTEHUUAJIBHOIO MCTOYHMKA 3arps3HEHUS B Ballel
MECTHOCTH — HACEJIEHHOT0 MYHKTa, MPOMBIIIJICHHOTO MPEANPUATHS WIH aBTOMarucTpalu.
XKenatenbHo pacrnonaraTb TOYKM MO JIMHUM NpeoOJIafialoliuX BETPOB — B Ty CTOPOHY, B
KOTOPYIO BETEp CHOCUT NOTEHLUATbHbBIE 3arPSA3HSIIOIINE BELIECTBA.

PaccrosiHMe MexIy TOYKaMU 3aBUCUT OT MOLIHOCTH HMCTOYHHMKA 3arps3HeHus. Ecnu
3TO OOJBIION HACEIIEHHBIM MYHKT C MPOMBIIIIEHHBIMU NPEANPUATUIMUA U MHOTOUUCIIEHHBIM
aBTOTPAHCIIOPTOM, TO PACCTOSIHUE MEXIY TOUKaMHM MOTYT OBITh B mpenenax 1 KM (JayibHss
momanaka OyAeT yaajeHa oT ropojga Ha 5 kM). Ecim 3T0 HeOonbImas KoTelbHAas, TO
paccrosiHue Mexay Iulomankamu MoxeTr cocraBiaaTh 400 — 800 wmerpo. Ecim ato
aBToTpacca, To 20 — 200 MeTpoB (B 3aBUCUMOCTH OT IMOTOKA aBTOTPAHCIIOPTA).

2. B xaxuoil Touke o0OcienoBaHUS HEOOXOAUMO OTOOpaTh MOJOAbIE JepEBbS,
BBICOTOM 1-1,5 M ¢ G0KOBBIMH TTOOCTAMU HE MEHEE 8.

3. Omnucartb BBITONTAHHOCTh Yy4YacTKa, MPUCBOMB COOTBETCTBYrOUMi Oamn (1 —
BBITANTHIBAHUS HET; 2 — BBITONTAHBI TPOIIBI; 3 — OCTAJIOCh HEMHOTO TPaBbl BOKPYT JI€PEBHEB;
4 — HeT HU TpaBbl, HU KyCTapHUYKOB). [IpH BBITONTAaHHOCTH TEPPUTOPHH, OLEHUBAEMOU
Oaymamu 3 v 4 o1leHKa aTMOC(EPHOTO 3arpsi3HEHUS HE BO3MOJKHA.

4. Ha BbIcOTE CBOEro pocTa codpaTh ¢ Kaxaoro jepesa (1 1epeBo B 0/1HOM TOUYKe) IO
30 xBomHOK (cymmapHO 150 xBOMHOK). XBOWHKHU JIOJDKHBI OBITH B BO3pacTe 2 JIET, TO €CTh
Ha/0 OpaTh 00pa3ibl XBOM C MMOOEroB BTOPOTO Iojia *KHM3HH — Ui BCEX TOUYEK OIMHAKOBO
puc.1.
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oceBoll nmober
1 roma

oceeol mober
2roma
oceeoll mober
3roma

Puc.1. Yactu BeTBH XBOWHOTO JiepeBa CiIyXamue OMOMHINKATOpaMHU

5. OUEHHUTh MPOJOKHTEIBHOCTh XKM3HU XBOM Ha BETBH, C KOTOPOH OTOMparoTCs
XBOHWHKH, ITO OXBOCHHBIM y‘-IaCTKaM OCEBBIX HO6GFOB B COOTBECTCTBUH C pI/ICYHKOM 2

[TonHbI BO3pacT XBOM OIpENEseTcsl YUCIOM YYacTKOB OCEBBIX IOOETOB C
MOJHOCTBIO COXPAHEHHOW XBOEW IUIIOC JI0JS COXPAHEHHOM XBOM HA CJIEAYIOLIEM 3a HUM
y4JacTKe.

0,5 ! 1,5 2 2,5

(&
L
()

”

F N

Puc. 2. Cxema OMPEACIICHUA ITPOAOJILKUTCIIBHOCTH KU3HHU XBOU COCHBI

6. [IpoOy ¢ kaxa0¥ TOUYKH HAJ0 MOMECTHTH B OTACIBHBIN MaKeT (JTydine OyMasKHBIH)
Y cpa3y MOJMUCATh ero (YKa3bIBAaeTCs JaTa; TOUYKa 0TOOpa; CTETNCHb BHITONTAHHOCTH y9acTKa,;
MIPOJIOIKUTENFHOCTD KU3HU XBOU Ha BETKE, OTKY/Aa OepyTCsl XBOMHKH).
2. IIpoBeneHue onbITOB

2.1. AnropuTm omnpeaejieHus KJIACCOB IMOBPEKICHUS M YCHIXaHUS XBOU

O6GopyaoBanue u mocyaa Marepuan

1. JIyna 1. XBost cocHBI B Bo3pacte 2 neT, He MmeHee 30 mTyk

2. JIuneiika wim MIJITUMETpOBasi Oymara
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AJITOPUTM NPOBeeHHS ONMbITA

Bonpocsl u 3aganus

1. OcMOTpeTH XBOIO IPU ITOMOLH JIYTIBL.

2. Pa3nenuTh BCIO XBOIO HA COOTBETCTBYIOLIUE
KJIACChI 11O MTPU3HAKAM MOBPEXACHUS U YCHIXaHUS
COTJIACHO OLICHOYHOM Tabnwuile 1 1 pucyHky 1.

3. IloxcunTarh KOIMYECTBO MOBPEKICHHBIX
XBOMHOK B Ka)KJIOM KJ1acce.

4. IlogcunTaTh KOJINYECTBO XBOUHOK C
MpU3HAKaMU YChIXaHUS IO KJIaccaM.

1. 3aHecTu AaHHBIE 0 KOJIUYECTBY
HOBPEX/ICHHBIX XBOWHOK B Ta0IHUILy 2.

2. 3aHecTu JaHHbIE 10 KOJIUYECTBY
XBOMHOK C IPU3HAKAMU YCHIXaHHS B
Tadymiy 3.

2. PaccunTarh NpOLEHT MOBPEXKICHHBIX U
XBOMHOK C IPU3HAKaMH YCBHIXaHUS
OTHOCHUTEJBHO OOIIIEro KOJIN4ecTBa
COOpaHHBIX XBOMHOK.

OneHouyHasi Ta0JIHI A

Tabmuma 1

Ouenka MoBpeKIAeHUsI H YCHIXaHUSI XBOU

Kanacc noBpexnenusi | Buabl noBpesxaenunii XBou
/ KJIacc yChbIXaHUA

XapaRTepncTnKa YChbIXaHUSl XBOH

KIT1/KVY 1 XBOUWHKA 0€3 IIATEH

Her cyxux ydacTtkoB

KIT2/KV 1 XBOMHKA c HeOonpmM | HeT cyxux yuacTkoB

YHUCJIOM MCIIKUX ITATCH

KIT3/KY 2 XBOWHKA C OOJBIIMM YHCIOM | YCOX KOHUYHK 2-5 MM

YCPHBIX H KCJITHIX IIATCH

-/KY 3 - VYcoxna 1/3 XxBouHKH
-/KVY 4 - Ycoxiio 0oliee IIOJIOBUHBI XBOWHKH
VI BCSI XBOMHKA JKEJTast U cyXas
Knacce! roBpexneHus (HEKpO3kl) 1 2 3
Kiacchl ychIxaHusA 1 1 1 2 3 4

Puc. 3. Knaccsl NoBpeX/1€HUs U YChIXaHUS XBOU
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3. O6padoTKa pe3yJIbTATOB ONBLITOB

Onpe)le.nefme KJIacca nmoBpEKIACHUS XBOU

Ta0nuua 2

Kiace KIT1 KIT2 KII 3
TTOBPEKICHHUS
XBOU
Howmep XBOUHKH 0€3 TSATEH XBOHMHKH C HEOOJIBIITUM XBOMHKA C OOJIBIITUM
JepeBa YHCIIOM MEJIKUX ITSITCH YHCIIOM YEPHBIX U
KEINTHIX MATEH
IIT. IIT. % IIT. %
1
2
3
Mecro
oTbopa
MaTepuaia
BriBon: % XBOMHOK — 0e3 MATeH, Ha % HEOOIBIIIOe YHCIO MENKHUX ISITeH
KEJITOTO I[BETa, y % MHOTO TIATEH 10 Bcel JutmHe. TakuMm 00pa3oM, TOMHHHPYET
KJIACC TIOBPEX/ICHUS XBOU.
Tabnuma 3
OnpeneneHue Kiaacca yCbIXaHHS XBOH
Knacc KV 1 KV 2 KV 3 KV 4
MOBPEKICHUS
XBOH
Howmep VY XBOMHKH HET VYcox KOHUYHK VYcoxna 1/3 Ycoxio 6onee
nepeBa CYXUX yYaCTKOB XBOHMHKH Ha 2-5 XBOWHKH TTOJIOBUHBI
MM XBOWHKH HJTU BCS
XBOWMHKA JKENTas U
cyxas
IIT. % IT. % T % IT. %
1
2
3
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Mecto

orbopa
marepuaa
BriBo: % XBOMHOK OTCYTCTBYIOT CyXHE YYacTKH, Y % yCOX KOHYHUK
XBOUHKH, Y % ycoxyia TpeTh XBOWHKH, % XBOMHOK — IOJIHOCTBIO cyxue. Takum
00pa3oM, TIOMUHHPYET KJIaCC MOBPEKIACHUS XBOH.

CrenaiiTe BBIBOJI O YMCTOTE BO3/lyXa HA UCCIEAYEMON TEPPUTOPHUH 1O Taduiie 4.
Kracc uncToThl BO3tyXa onpeaensercs npu nepecedyeHn  Kiacca MOBPEXKICHUS 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
MakcumajbHbIH
BO3PACT XBOM 1 2 3
4 | -1l Il
| I i -1v
2 I Il v
2 — v V-V
1 — v V -VI
1 — — Vi
VYcnoBHble 0003HaUeHUs Kiacca 3arpsa3HeHust Bo3nyxa: | — maeanbHo ymcthiil; 11 —

yucteiid; Il — oTHOCHTENBHO YHMCTBIA («HOpPMay); IV — 3arps3HeHHbll («TpeBOoTa»); V —
rpsA3HbIN («omacHO»); VI — oueHb rps3HbIN («BpeIHO»), ( — ) HE BO3MOXKHBIE COUETAHUS.

4. 3apepmarommii  3tam: Pa3paboTka KapThl CTENEHU  3arps3HEHHOCTH
atMoc(epHOro BO3JyXa Ha TEPPUTOPUM HCCIEJOBAaHMUS C YyKa3aHUEM HCTOYHUKOB
3arpsi3HEHUS; MPE3CHTALUs Pe3yIbTaToOB HccieaoBaHus. [1oaroToBka ycTHOro cooOIeHus u
MIPE3EHTALMH 110 PE3YJIBTATAM IPOBEAEHHOTO UCCIIETOBAHMS.

TpeGoBaHus K yCTHOMY COOOILIICHUIO:

— MPOAOJKUATENIBHOCTH: 10 10 MUH;

— CTpPYKTypa: KpaTkas akKTyaJbHOCTb MWCCJIEIOBAaHUSA, TUIOTE3a, LENb, 3a7auH,
O00BEKTHI U METO/IbI, TOJIyYEHHBIE Pe3yIbTaThl U UX 00CYy:KIeHUE (IIpeicTaBIeHUE MPOIYKTa),
BBIBOJIBI.

TpeGoBaHus K CTPYKTYype Npe3eHTALMU:

1. TutyneHbld cnaii. B BepxHel uacT crnaiifja HEOOXOAMMO OTPa3UTh HHQPOpPMAIHIO 00
o0pa3oBaTeNnbHOM OpraHu3alyu, B KOTOPOil MPOBOAMUIIOCH UCCleoBaHNEe. B ieHTpanpHoi
YacTH CJaiJie yKa3bIBaeTCs TeMa yueOHO-MCCIIEe0BATENbCKOTO MPOEKTa. B HIDKHEH 4acTH
CIpaBa yKa3bIBAIOTCS yUaCTHUKU MPOEKTA, BHIMOIHSBIINE PadoOTY;

AKTyaabHOCTb;

I'mmotesa, 11enp, 3a7a4M;

4. OOBEKTHI U METOBI HCCIeI0BaHUs (MOTYT OBITh pa30MTHI HA JBa Cilaiifa u bosee);

wmn
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5. PesynpraTel uccnenoBaHuidi. MoryT OBITH NpeJCTaBIEHBI B BUAE PHCYHKOB, IPaUKOB,
¢dororpaduii, Tabmul, KOTOpbIE MODKHBI MMETh CKBO3HYIO HYMEpAIMI0 U Ha3BaHHE.
KOJIMYECTBO CJIAl/IOB 3aBUCHT OT oObeMa Marepuana, HO HE JIOJDKHO IPHUBBIIATH
OTBEZICHHOTO BPEMEHH Ha cooOmieHue. MOXKHO NpPEACTaBIsATh Marepuail He B MOJTHOM
o0beme, a TOJIBKO CaMbl B)KHBIE MOMEHTHI;

6. BrBomsr;

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

Hnga  cozpanus

KAueCTBEHHOW TMpPE3eHTAlMd HEOOXOJUMO  COONIOAATh P

TpeOOBaHUI:
Oo6mmue 1. TIpe3enTanus H0JDKHA HAUMHATHCS C TUTYJILHOTO cliaiiia, rie
TpeboBaHus yKa3bIBaeTCs TEMa, CBEJCHHS 00 aBTOpE U T.II.
2. Ha cnaiinax He00X0IMMO pa3MemaTh TOJbKO TE3UCHI, KITFOUEBbIC
cioBa, rpaduvecKre MaTepHralbl (CXeMbl, pUCYHKH, TaOIHIIbI, POoTO
U T.IL).
3. Hcnonb30BaTh eIUHBIN CTUIb OQOPMIICHUS.
4. KoiM4ecTBO CIIaJIOB TOJKHO OBITH JOCTATOYHBIM ISl PACKPBITHS
TeMBI, HO He Oojiee 20-TH.
[Mpudter 1. Cnenyer ucnonb30BaTh CTaHIAPTHBIC, ITUPOKO PACIPOCTPAHEHHBIE
mpudThl, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u np.;
2. Pasmep mpudTa 115 3arojgoBKOB — He MeHee 24, ans uHdopManuu
He MeHee 18.
3. He pexomenayeTcss UCHOIB30BaTh pa3Hble TUIBI MIPU(PTOB B OJHOU
MIPE3CHTAIIAH.
4. Jlns BbiaeneHuss WH(OpMANUU CIEAYeT WCIOJNb30BaTh >KUPHBIN
mpudT, KypCHUB WM MTOAYEPKUBAHUE.
5. He 3noynoTpe6nars mponucHbIMU OyKBaMH.
®oH 1. JKenarenbHO MCHOIB30BaTh OJHOTOHHBIA (POH HESIPKUX MACTEIbHBIX
TOHOB.
2. Jlnst poHa mpermouTUTEIIBHBI XOJIOHBIE TOHA.
Hcnonb3oBanue 1. Ha omHom cmaiiie peKOMEHIyeTCs HWCIOJIh30BaTh HEe Oonee 3-x
1BeTa [[BETOB: OJIUH /751 OHA, OJTUH JJISl 3aT0JIOBKA, OJMH JIJISl TEKCTA.
2. Jlns GpoHa M TEKCTa HCITOJIb30BaTh KOHTPACTHEIC IIBETA.
[IpencraBienue 1. PexomMeHayeTcs MCIOIB30BaTh KOPOTKUE CIIOBA M MPEATIOKEHUS.
nHpOpMAITAN 2. MUHUMU3HPOBATH KOJIMYECTBO MPEJIIOrOB, Hapeuui,
MpuiaraTeIbHbIX.
3. 3aroyioBKM JIOJDKHBI TPUBJICKATh BHUMAHUE Ay TUTOPUH.
Ob6beMm 1. He crouT 3amoiHATH OJUH CAWJl CIUIIKOM OONBIIUM 0O0BEMOM
nHpopmarun nH(pOpMaIUK: JIOAM MOTYT €AMHOBPEMEHHO 3allOMHUTH HEe Oosee

Tpex (aKToB, BBIBOJIOB, OIPEACTICHUN.
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2.2. OueHoYHbIe cpeacTBa PyOexkHOro (TreMarnyeckoro) koHtpoJsa no OVYIL0S
buoJsiorus

PyGexubiii koutpons nmo OVYIL.08 buomorus mpoBoautcss B opMe KOHTPOJIBHBIX
padoT Ha OTIEJIBHBIX 3aHATUAX MOCJE 3aBEPLICHUS U3yYEHHs NIEPBOr0, BTOPOrO, TPETHErO U
4yeTBepToro paszenos. [locie 3aBepiieHus msAToro paszena pyOeKHbIH KOHTPOJIb IPOBOJUTCS
B (opMe 3amuThl Kelca: NpeJCTaBIeHUs pe3yJbTaTOB PELICHMs] KEHCOB (BBICTYIUICHHE C
npe3eHranuei). PyOexHbI KOHTPOJb IMIECTOr0 pasjena MpPOBOAUTCA B (opMe 3aIluThl
IIPOEKTA: MNPEACTABICHUS PE3YJbTaTOB BBIOJHEHUS Yy4E€OHO-HCCIIEI0BATENbCKOIO MIPOEKTa
(BBICTYILJICHHUE C TIPE3EHTAIMEH ).

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 HAOMIO/EHHE OMOJIOTMYECKMX OOBEKTOB Ha MOJIEKYJIIPHOM H
KJIETOYHOM YPOBHE.

KonTtponbHast paboTa npexacraBiseT coOoi 3aJaHus B TECTOBOM (hopMe Pa3IUdHOro
YPOBHSI CIIOKHOCTH: “‘HU3KHH’, ‘“‘cpemHuii” W “BbICOKM”. B 3aBUCMMOCTH OT THOa U
TPYAHOCTH 33/1aHUSl €rO BBHIOJHEHHE OLEHUBAETCS pa3HbIM 4YUCIOM OasuioB. BeimonHenue
KaXJIOTO 3aJlaHus “‘HU3KOTO” YpPOBHS CIIOKHOCTH OIleHMBaeTcs 1 OayuioM. 3a BBITIOTHEHHUE
3alaHuil “CpeHero” ypOBHS CIIOKHOCTH B 3aBUCHUMOCTH OT IIOJHOTHI U IPaBUIBHOCTH
OTBETa IpHcBauBaeTcs 70 2 0aioB.

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

3aaHus BCEX YPOBHEH CII0KHOCTH MPOBEPSIFOTCS aBTOMAaTHYECKH.

Pacnipenenenue 3amaHuii MO yPOBHSAM CIOKHOCTHM TIPEACTABICHO B CIEAYHOLIEH
Tabauue:

Yposennb bauan IIpouentHoOe Tun Bonpocos
CJI0KHOCTH co/iep:kaHue
3aaHUA 3ajaHui
Huzkuit 1 65% - 3aJIaHKsI ¢ BBIOOPOM OJTHOT'O TIPAaBUIIBHOTO
oTBeTa
Cpennuit 2 15% - MHO’XECTBEHHBIN BBIOOD;

- BOIMIPOCHI HA YITIOPAJOUYHNBAHUC NI
YCTaHOBJICHUC HpaBHHBHOﬁ
IOCICa0BATCIBHOCTH

Beicokuit 3 20 % - CUTyallMOHHBIE 33J1a4M UJIN BOIIPOCHI
MpeyCMaTPUBAIOIINE Pa3BEPHYTHIA OTBET

Kpurepuu ornieHuBanus pyoe:KHON KOHTPOJIBbHON paOOTHI:

Ounenka IIpoueHT BHINOJIHEHUSA
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“OTIMYHO” 85-100%

“xopomio” 70-84%

“yIIOBIETBOPUTEIILHO™ 50-69%
“HeyJI0BJICTBOPUTEIIBHO™ MmeHee 49%

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

2) IUTO3UHY;

3) ypauuiy;

4) THMHHY.

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

2) r'yaHUH U [IUTO3UH;

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. KitleTkn 5yKapuoT HE COJIEpIKar...
1) muzocowm;

2) pubocom;

3) Me30coM.;

4) xommekca ["oabxH.

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

2) 9HJI0TIA3MAaTUYECKYIO CETh;

3) pu60oCcOMBI U ME30COMBDI;

4) xomruiekc ['onbIKHU U TU30COMBI.

6. Kakue opraHou bl BCTPEUarOTCsl TOJBKO B PACTUTEIILHBIX KJIETKaX?
1) sHaoITa3MaTHYeCcKas CeTh;

2) IUIACTH/IBI;

3) MUTOXOHJIpHH;

4) xomruiekc ['onbaKu.

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

2) LEHTPOCOMY U LIEHTPHOJIH;

3) LEHTPHOJIM U IEHTPOMEDY;

4) meHTpOMepY M NJIEYH.




8. K aBroTpodam oTHOCSTCH. ..

1) BUpYyCHI;

2) XeMOCHUHTE3UpPYINHe 0AKTEPUH;
3) rpuOsr;

4) nmapa3uTHIECKHE OAKTEPUU.

9. Tpanckpumnuus — 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 nepevrciieHHbIX 00s1e3HEel, BEI3BIBAIOTCS BUPYCAMHU?
a) TyoepkyIes u mudTepus;

6) Audrepus u CITN/;

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) pacxokJeHHUE K MOJII0CaM JIBYXpPOMAaTHIHBIX XPOMOCOM;
3) pacxoskeHue K MoJIcaM XpoMaTH/L;

4) pacronoXeHne XpOMOCOM B TNIOCKOCTH 9KBAaTOPA KIETKH.

14. YcTa"HoBUTE COOTBETCTBUE

Opranownn OyHKIHS
1) pubocoma A) mepeBaprBaHUE OTMEPIIHNX KIETOK
2) XJOpOTIACTHI b) dotocunTes
3) IU30COMBI B) cunTte3 6enka
4) neHTpruOIH I') o6pazoBaHue BepeTeHa AeTIECHUS
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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 aMMHOKUCIOT IIpencraBurenu
1. HeifrpanbHble A) riayraMuHOBasi KUCIIOTa
2. Kucnbie b) mu3un
3. OCHOBHbBIE B) ananun

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

17. B monekyne JIHK nHykneotunsl, comepxkamue aaeHuH, cocTaBisiioT 10%. Ckonbko
MPOIICHTOB B TAHHOW MOJIEKYJI€ HYKJICOTHIOB, COACPIKAIIUX IIUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK nykneoTuasi, conepxaiue ypamui, coctaBisioT — 30% u ageHuH —
40%. CkOIBKO NpPOLEHTOB aJEHWIOBBIX HYKJIEOTHAOB coxepxkurca B nenun JIHK,
KOMIUIEMEHTApHOHN TOW, HAa KOTOPOM cuHTe3npoBaiack 3ta 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.

Jlnst 3amuThl KeHCOB oOydwaromuMces HeoO0xoauMo B pamMkax BCP moarotoBuTh
YCTHOE COOOIIEHHE 110 Pe3yJIbTaTaM pEeIeHuUs Keiica ¢ MOArOTOBKOW MPEe3eHTAIIH.

Kputepuu orieHMBaHMsI YCTHOIO COOOIIEHHUS:

basuisl
Kpurepun
OLlCHUBAHUS
1 6asn 2 0as1a 3 0as1a
1. CooTBeTcTBHE coJiepKaHue JOKIaaa coaepKaHue COZIEpIKaHUE
coJiepKaHus JOKJIaa | JIUIIb YaCTUYHO JIOKJIazaa, 3a JOKJIaaa
3asBJICHHON TeMe COOTBETCTBYET HCKITFOUCHHEM COOTBETCTBYET
3as1BJICHHOM Teme OT/ENbHBIX 3asBJICHHOI TeMe U
MOMEHTOB, B MOJIHOW Mepe €€
COOTBETCTBYET pacKkpbIBaeT

3asBJICHHOI TeMe U
B IIOJIHOW Mepe €€
pacKkpbIBaeT

2. CreneHb
PACKPBITHS TEMBI

packphITa MaJyiast 4acTh
TEMBI; TOUCK
uH(popMaIuu MpoBeIEH
MMOBEPXHOCTHO; B
U3JI0’)KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTD

TeMa pacKpbITa
XOpOIII0, HO HE B
IMOJTHOM 00BEME;
uHpopMalun
MIPEICTaBIICHO
HE/I0CTaTOYHO; B
OTIENBHBIX CITyJasx
HapyIleHa JOTHKa B
U3JI0KCHUT
Mmarepuana, He
COBCEM JIOCTYITHO

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

3.YMeHue 10CTyIHO
U ITOHSTHO nepe,uaTL

13 IPEACTaBICHHOM
MIPE3EHTALIMHA HE COBCEM

Ha OCHOBE
MPEACTaBICHHON

Ha OCHOBE
MPEICTAaBICHHON
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coJiepKaHue JI0KJIaia
B BHJIE NPE3CHTAIIUU

MOHSTHA TeMaTHKa
UCCJIEI0BAHUS, I€TATN
HE PaCKPBITHI

Mpe3CHTALIMH
dbopmupyercs
o0111ee IIOHUMaHUE
TEMATUKHU
HCCIIEIOBAHMS, HO
HE SICHBI JIETaIA

HpPE3CHTALIH
bopmupyercs
HOJIHOE TOHUMaHHE
TEMaTHKH
UCCIIEI0BaHMS,
PACKpPBITHI IeTaIN

OHGHI/ITC MPE3CHTALNIO IO CICAYIOIINM KPUTCPUIM:

€€ COACPIKaHUC

Kpurepun Bajsl
OLICHUBAHUS
0 1 2
HOJIHOTA uHpopmanus, uHpopmanus, IIpe3eHTaLHs
MCIIOJIb30BaHUs HCIO0JIb3yeMas B IIPEJICTABICHHAS B | COAEPIKUT MOJIHYIO
y4eOHOro Marepuana | Ipe3eHTaluu, He IPE3eHTaIHH, U YETKYIO
OTHOCHUTBCSI K TEME OTHOCHUTCS K TeMe, | uHpopmanuzo,
HO HE/1I0CTaTOYHO JOCTaTOYHYIO JUIS
MIOJTHO PAaCKPBIBAIOT | popMupoBaHUs

MMpEACTAaBJIICHUS O
TEMEC

JIOTUKA WM3JIOKESHUS
Marepualia B
COOTBETCTBHH C
IJIaHOM U TEMOH
3aJaHus

Marepuan
MPE3CHTAIH HE
COOTBETCTBYET TEME,
TUTaHa HET

MaTepuan
Mpe3eHTAINN
YaCTUYHO
COOTBETCTBYET TEME
3a7aHus, IJIaH
MOCTPOEH HE TOYHO

Marepuall,
IIPUBEIACHHBIN B
Mpe3eHTalUN
MOJHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHus U
COCTaBJICHHOMY
IJIaHy

opdorpapuyeckas
IPaMOTHOCTb

TEPMHUHOJIOTHYCCKas 1

B IpE3CHTAllUA
MPUCYTCTBYIOT
opdorpaduueckue
OIIIMOKH, HE BCE
TEPMUHBI IPYMCHCHBI
0 CYIIECTBY

B IpE3CHTAllUN
MPUCYTCTBYIOT
opdorpaduyeckue
OIINOKU, TEPMUHBI
MMPUMCEHCHBI BEPHO

B IIpE3CHTAlUA
OTCYTCTBYIOT
ophorpaduueckue
OITMOKH, TEPMUHBI
IMPUMEHCHBI BEPHO

AKKypaTHOCTb U
OpUTMHAJILHOCTH
ITOCTPOEHUS

TPEe3CHTAIUS
noctpoeHa 6e3 yuera
KOMITO3U NN
cIammoB, 0e3
coOIroIeHUA
TpeOOoBaHMIT K
mpudTaM u
LIBETOBOMY
0(OpMIICHUIO

MPe3CHTAIHS
MOCTPOEHA C
y4eToM TpebOoBaHU
K 0 OpMIICHHIO, HO
HET €MHOTO
odopmIIeHUS
CJIalIOB

MIPe3CHTAIHS
MIOCTPOCHA B
TTOJTHOM
COOTBETCTBHH C
TpeOOBaHUSIMHU
oopmienus,
UCIIOJIb30BaH
OpUTMHAJIbHBIN
HOJXOJ K
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0(OpMIICHHUIO
CJIAJI0B

IlIkana nepeBoja 6aJ1JI0B B 0TMETKY

17-15 6annos - «5»

14 - 9 6amnoB - «4»

8-6 6ay1oB -«3»

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

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

3amuTa TNpOEKTa SBIAETCS PYOEKHBIM KOHTPOJEM IO IIECTOMY pa3jemny
“BHOPKOJIOTUYECKUE HCCIEOBaHUs , B pPE3yJbTaTe H3YYEHHUS KOTOPOro oOOyyaromuecs
CMOTYT:

— ONHUCHIBATh METO/Ibl OMOIKOIOTMYECKIX MCCIIeIOBAHNN;

— MJIAaHUPOBATh OMOIKOIOTHUECKUN IKCIIEPUMEHT;

— MPOBOANUTH OMOIKOIOTUIECKHIA HKCIICPUMEHT;

— UHTEPIPETUPOBATH PE3YIbTAThI IPOBEAECHHOTO OMOIKOJIOTHYECKOT0 IKCIIEPUMEHTA
C UCIOJIb30BaHUEM KOJMYECTBEHHBIX METO/IOB.

Jlig 3amuThl MPOeKToB oOydaromuMcss HeoOxoaumo B pamkax BCP moaroroButsb
YCTHOE COOOIIEHHE MO Pe3yJbTaTaM BBIOJHEHUs y4eOHO-HCCIIEI0BATEIBCKOTO MPOEKTa C
MIPE3CHTALIUMN.

TpeGoBanust K mNpe3eHTAM ¥ COOOLICHWIO OIMCAHBI B TPHUMEPE BBITOIHEHHS
yueOHO-HCCIIEI0BATEIBCKOTO MPOEKTA.

Kputepun orieHuBaHUs YCTHOTO COOOILEHUS:

Baniabl
Kpurepun
OlLlCHUBAHUSA
1 6an 2 0aj1a 3 0a1a
1. CooTBeTcTBHE cojiepXaHue JoKIaaa cojiepKaHue coJiepKaHue
coJiepKaHus JOKJIaIa | JIUIIh YaCTUIHO JIOKJIaJa, 3a IIOKJIaZa
3asiBJIEHHOI TeEMe COOTBETCTBYET HUCKJIIOUEHUEM COOTBETCTBYET
3a9BJIEHHON TEME OTJICIIBHBIX 3a4BJIEHHOU TEME U
MOMEHTOB, B IIOJIHOW Mepe €€
COOTBETCTBYET pacKkpbIBaeT
3asgBJIEHHON TeEME U
B IIOJIHOW Mepe €€
pacKkpbIBaeT
2. CteneHb packpbITa MaJiast 4acTh TE€Ma pacKphITa TeMa pacKphITa
TEMBI; IIOMCK XOpOILIO, HO HE B ITOJTHOCTEIO;
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PACKPBITHUA TEMBI

uH(popMaluu IpoBeAEH
MOBEPXHOCTHO; B
U3JI0’)KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTD

[IOJJHOM OOBEME;
uHpopMauu
MIPEJICTABICHO
HEJIOCTATOYHO; B
OTJICIBHBIX CITydasx
HapyIIeHA JIOTUKA B
M3JI05)KEHUH
MaTepuana, He
COBCEM JIOCTYITHO

IpeJICTaBJICH
000CHOBaHHBIN
00BEM
uH(bOpMaINH;
M3JI0KEHHE
MaTepuaia
JIOTUYHO, JIOCTYITHO

3.YMeHue T0CTYITHO
Y TIOHSITHO MepeaTh
coJiepKaHue JI0KJIaa
B BHJIC NIPE3CHTAIIUU

U3 MpeACTaBICHHOW
IIpEe3EHTALM1 HE COBCEM
MOHITHA TEMaTHKa
UCCJIEIOBaHMSI, IeTaIN
HE PaCKPBITHI

Ha OCHOBE
MPEJCTAaBICHHON
MIPE3EeHTalUN
dopmupyercs
oO11ee MOHUMaHHE
TEMATHKU
HCCJIEI0BAHMS, HO
HE SICHBI JIeTaJIN

Ha OCHOBE
MPEJCTAaBICHHON
MIPE3EeHTALUN
bopmupyercs
MIOJIHOE TOHUMaHUE
TEMATHKHU
HCCIIEI0BAHMS,
PACKpBITHI JETAIH

OI_ICHI/ITC IMPE3CHTAIMIO 110 CICAYIOIIUM KPpUTCPUSAM:

€C COACPIKaHUC

Kpurtepun Bajusl
OLICHUBAHMS
0 1 2
IIOJIHOTA uHpopmanus, uHpopManus, IIpE3EHTALNS
MCIIOJIb30BaHUs UCIoJIb3yeMasi B MIPEJICTABICHHAS B | COAEPIKUT MOJIHYIO
y4eOHOro MaTepuana | Mpe3eHTalluu, He IIPE3EHTALNH, U YETKYIO
OTHOCHUTBCS K TEME OTHOCHUTCS K TeMe, | nHdopmanuio,
HO HEJJOCTaTOYHO JOCTaTOYHYIO JIJIS
MOJIHO PacKphIBAIOT | (hopmMHupoBaHUS

MMpEACTaBJICHUSA O
TEMEC

JIOTHKA U3JI0KEHUS
Marepuala B
COOTBETCTBHH C
IJIaHOM M TEMOH
3aJaHus

Marepual
MpE3EHTAlNN HE
COOTBETCTBYET TEME,
IIJIaHA HET

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

Marepuarl,
IIPUBEICHHBIN B
[IPE3EHTALUN
ITOJIHOCTBIO
COOTBETCTBYIOT
TEeMe 3a1aHUs U
COCTaBJICHHOMY
IJIaHy

opdorpapuyeckas

TEPMHUHOJIOrHYCCKas 1

B [IPE3CHTALIUU
MIPUCYTCTBYIOT

B [IPE3CHTALIUU
IIPUCYTCTBYIOT

B [IPE3CHTALIUU
OTCYTCTBYIOT
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rPaMOTHOCTh opdorpadudeckue opdorpaduyeckue | opdorpaduyeckue
OLIMOKH, HE BCE OIIMOKH, TS PMUHBI | OIIMOKHU, TEPMUHBI
TEPMUHBI IPUMEHCHBI | IPUMEHEHBI BEPHO | IPUMEHEHBI BEPHO
O CYIIECTBY
AKKypaTHOCTh U MIPE3CHTAIHSI pe3CHTAIHS pe3CHTAIHS
OpPUTHHAIBHOCTh nocTpoeHa 0e3 y4yera | IOCTpOEHa C MIOCTPOCHA B
MIOCTPOCHHSI KOMITO3UIIUU Y4eTOM TpeOOBaHUH | TIOJTHOM
claioB, 6e3 K 0()OpPMJICHHIO, HO | COOTBETCTBUU C
COOJTIOICHMSI HET JMHOTO TpeOOBaHUSIMU
TpeOOBaHMIT K odopmIIeHUS odopmiteHus,
mpudTam u (o) £:179 (0): UCTIOJIb30BaH
[IBETOBOMY OpPUTHHAITLHBIH
oopmieHHIO MOJIXOJT K
odopmiteHnIO
cJIaii0B
Kputepuu oleHWBaHMs 3alMThl MPOEKTa: OalUlbl 3a YCTHOE COOOLICHHE W

MPE3EHTAII0 CyMMHUPYIOTCS. OLIEHKA BBICTABIISICTCS B COOTBETCTBHH CO ILIKAJIOM:
17-15 GamnoB - «5»

14 - 9 6annoB - «4»

8-6 6anyoB -«3»

Menee 6 6a7U10B M OTCYTCTBHE PaOOTHI - «2»
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2.3. OneHouHble cpeacTa npomMe:kyTouHoi arrecranuu no OYIL.08 buoJsorus

[TpomexxyTounast koHTpoJsib 1o OVYIIL.08 buosorust npoBoAUTCS B BHUJI€ TUCbMEHHON
UTOTOBOM KOHTPOJBHOHM paboThl. KoHTposbHAsA paboTa BKIIOYAET B ceOs /1Ba THUIIA 3alaHUI:
TECTOBBIC BOIPOCHI, HAIMpaBICHHE Ha IPOBEPKY YCBOCHUS TEOPETUYECKOTO MaTepuaa,
3aJauu M 3aJlaHKsl, HalpaBJIeHHbIE HAa TPOBEPKY COPMHUPOBAHHOCTHU MPAKTHUECKUX YMEHUH.

Yacte 1 comepxut 15 3amanuii ¢ BBIOOPOM OJTHOTO BEPHOT'O OTBETa M3 YeThipex u 10
3aJaHuii C BBIOOPOM HECKOJIBKMX BEPHBIX OTBETOB, HAa COOTBETCTBUS OMOJOTHYECKUX
00BEKTOB, MPOLIECCOB U SIBICHUH.

Yacte 2 comepxuT 4 3agaud M3 pa3HbIX TE€M JUCHUUIUIMHBI U 1 IpakTUKO-
OpUEHTHUPOBAHHOE 3ajaHue, (QOpMUPYEMOM B  COOTBETCTBUM C  METOJIUYECKUMU
PEKOMEHIallUsIMHU.

B 3aganusx 1-15 BeiOepuTe OUH IPABUIBHBINA OTBET:

1. XUMHNYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAET MOJIEKVYJIA
1) ne30KkCUpUOOHYKIEMHOBON KHUCIOTHI

2) puOOHYKIENHOBOM KHCIOTHI

3) munuga

4) nonucaxapuaa

2. YAAJIEHUE JUMEPOB TUMHWHA B MOJIEKVYJIE JHK ITPOUCXOAUT B
[TPOLECCE

1) TpancBepcuun

2) penapauuu

3) pennuKanuu

4) Tpanchopmanuu

3. 1151 OBPAZOBAHU JIMITUITHOT'O BUCJIOS BAXKHBI B3AUMOJIEVICTBUA
MEXIY MOJIEKYJIAMU JIMTINIOB:

1) BoJIOpOIHBIE Y HOHHBIE

2) NOHHBIE U KOBAJICHTHBIE

3) KoBaneHTHbIE U THAPOPOOHBIE

4) Tonpko TuaApodoOHbBIE

4. YIAJIEHUE JUMEPOB TUMHNHA B MOJIEKVYJIE JHK ITPOUCXOAUT B
I[TPOLECCE

1) penaparuu

2) Tpanchopmanuu

3) TpaHcBepcuH

4) periukanuu

5. JUIS KJIETOK PACTEHUI HE XAPAKTEPEH CUHTE3

1) aMHHOKHCIIOT

2) HYKJIEOTUJ0B

3) rukoreHa

4) dpochonunuon

6. B [IPO®A3E MUTO3A JJJIMHA XPOMOCOMbBI YMEHBITAETCS 3A CUET
1) TpanCcKpunIUU

2) penyIuIiKau

3) neHaTypauuu

4) ciupanu3ainuu

7. BIIATOJAPA KOHBIOI' AT 1 KPOCCHUHI'OBEPY ITPOUCXOAUT

1) yBennyeHue Yuciia XpoMoCOM B/IBOE

2) oOMeH reHeTHYeCKOi nH(popMareid MexXay TOMOJIOTMYHBIMH XPOMOCOMaMH

3) yMEeHbIIIEHHE YUCIIa XPOMOCOM BJ/IBOE
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4) yBenMYEHHUE YUCIIA TaMeT

8. IIOJIMITEINITU/IHBIE HEINW CUHTE3UPYIOTCA HA PUBOCOMAX,
HAXOIOALNXCA:

1) B iuTo301€ 1 MOTUGPHUIHMPYIOTCS TAKKE B IIUTO30JIE

2) B LMTO30J1€, 3aTeM MOAUPUIIMPYIOTCS B anmnapate [ onbmku

3) Ha MeMOpaHe PHJI0MIIa3MaTHYECKOTO PETUKYIIyMa, 3aTeM MOIU(PHUIIMPYIOTCS B armapare
T"onpmxu

4) B IMTO3071€, 3aTeM MOAU(PUITUPYIOTCS B JIIOMEHE JTH30COMBI

9. UIHTPOHBI BCTPEYAIOTCA B TEHAX

1) TOnBKO YKapHOT apxebakTepuit

2) 93yKapuoT U dyOaKkTepuid

3) sybakTepuii u apxedakTepuit

4) apxebakTepuil U IyKapuoT

10. BCE PEAKIJMN CUHTE3A OPTAHMYECKUX BEIIECTB B KJIETKE
I[MPOUCXOIAT

1) o6pazoBanuem mosiekysn ATD

2) ¢ 0OCBOOOXKIEHUEM SHEPTHH

3) pacuierieHueM BEIIECTB

4) KCIob30BaHUEM SHEPTUN

11. U3 OJJHOM MOJIEKYJIbI HYKJIEMHOBOW KUCJIOTHI B COEJJMUHEHUU C
BEJIKAMU COCTOUT

1) MuTOXOHIpUS

2) xpomMocoma

3) ren

4) xmoporuiact

12. JOYEPHUE XPOMATU/IbI CTAHOBATCSA CAMOCTOSATEJIbBHBIMU
XPOMOCOMAMU TTIOCIJIE

1) cmapuBaHHUsS TOMOJIOTHYHBIX XPOMATH/T

2) oOMeHa yyacTKaMH MEX,Iy TOMOJIOTHYHBIMU XPOMOCOMaMHU

3) pa3zaeneHus COeAUHSIONIEN UX [IEHTPOMEPHI

4) BBICTpanBaHUS XpPOMOCOM B SKBaTOPHAIIbHON TNIOCKOCTH KJIETKU

13. TEHETUYECKUH KO/ — OTO:

1) HabOp KIIETOUHBIX TCHOB

2) HyKJICOTU/IHASI TTOCIICI0BATEIIBHOCTh IeHA

3) reHeTHYeCKask IKCIIPECCHs

4) cucTeMa 3anucH reHeTHYECKOH HH(pOpMaIn

14. B KAKUX U3 ITEPEUMCIIEHHBIX OPT"AHEJIJI CAMA BBICOKASA
KOHIIEHTPAILIMS Ca?*

1) smpe

2) MUTOXOHJIPUSX

3) muTorasme

4) anmmapare I'ostbpKu

15. KAKUE 13 [NEPEYNCJIEHHBIX HMXKE CTPYKTYP KIIETKU HE UMEIOT
MEMBPAHbBI

1) mu3zocombl

2) XJIOPOILTACTHI

3) SAPBIIKU

4) anmmapar I'osbxu

ITaJ0HBI OTBETOB
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Ne 3ananus 1(2|3|4(5|6(7|8|9(10 (11 (12|13 | 14| 15

OTBET 1124|113 |14(2|3|1| 4|2 (34|23

B 3amanmsax 16-25 BbeiOepuTe HECKOJIBKO MPAaBUIBHBIX OTBETOB WM YCTaHOBHUTE
COOTBETCTBHUE MUJIM MTOCIEI0BATEIbHOCTD:

16. BOCCTAHOBUTE B UCTOPUYECKOM IITAHE ITOCJIEJOBATEJIBHOCTDH
STAIIOB BO3JIEMCTBUS YEJIOBEKA HA BUOCDEPY:

1) ycuneHnue BIUSHUS HA MPUPOY C KOPEHHBIM NMPEOOPA30BAHUEM YACTH SKOCUCTEM;

2) U3MEHEHHE YKOCUCTEM Yepe3 MacTh0y CKOTa, yCKOPEHHE POCTa TPaB IyTeM WX BEDKUTAHUS
U T.IL;

3) mo6anbHOE U3MEHEHHE BCEX IKOJIOTMYECKUX KOMIIOHEHTOB B IIEJIOM B CBSI3U C
HEOTpaHUYEHHOM MHTEHCU(UKAIIMEH X0341CTBa;

4) cBepXMHTEHCHUBHAs 0X0Ta 0€3 pe3KOro M3MEHEHHSI SKOCUCTEM B MEPUOJI CTAHOBIICHUS
YelI0BEYECTBA;

5) Bo3neiicTBHE JI0/IeH Ha OroCcdepy ML KaK OOBIYHBIX OMOJIOTHYECKUX BUIOB.

17. BBIBEPUTE I[MTPOIIECCEHI, ITPOTEKAIOIIUE B [TPOD®A3E ITEPBOI'O AEJIEHUA
MENO3A

1) oOMeH yyacTKkaMHu XpOMOCOM

2) Habop xpomocoM u uucio moisekyn JJHK B kinetke — 4n4c

3) AeneHue MEHTPOMEP XPOMOCOM

4) hbopmupoBaHue BepeTeHa JeIECHUS

5) BeICTpariBaHHE XPOMOCOM IO IKBATOPY KIETKU

18. KAKHUE IMPOLUECCHI ITPOUCXOAAT B KJIETKE B ITEPUO/] UHTEP®A3LI?

1) ciupanu3zaius XxpoMocomM

2) penymukanus monexkyn JJHK

3) pacTBOpeHuE s1epHOI 000T0UKH

4) cuHTe3 OEJIKOB B ITUTOIIA3ME

5) cunre3 nPHK B sigpe

19. MAJIBIE KPYT'OBOPOTBI YI'JIEPOJIA B BUOCDOEPE MOT'VT
OCYLIECTBJIATHCA CIEAYIOLIUM ITYTEM:

1) yraexucnblii ra3 Boiaensercs B arMocdepy B mpolecce pOTOCHHTE3a B THEBHOE BpeMs, a B
HOYHOE BPEMsI €r0 YacTh MOTJIONIAETCS PACTEHUSIMHU U3 CPEJIbI;

2) yraeKucbli ra3 norjomaeTcs U3 artMocgepsl B mporecce (poTocuHTe3a B THEBHOE BpeMs,
a B HOYHOE BpPEeMsl €T0 YacCTh BBIJENIAETCS PACTEHUSMU B CPELY;

3) yriekucibiii Ta3 atMocdepsl OTIIONIAeTCs B mpoliecce (GOTOCHHTE3a ¢ 00pa30oBaHHEM
OpPTaHUYECKUX BEIIECTB, a C THOEIBI0 PACTCHUN M JKUBOTHBIX MIPOUCXO/IUT OKHUCIICHNE
OpPraHMYECKUX BEIECTB C BBIACICHUEM YTIIEKUCIIOTO Ta3a;

4) yriekuciplii Ta3 aTMocGeps MOTIIONIAeTCs B IIpoiiecce (OTOCHHTE3A, a TIPH IBIXaHUH
BbIJIENIAETCS B atMochepy;

5) yraekuciblii ra3 atMoc@epsl OTII0MmaeTes B mporecce GOTOCHHTE3a, a TIPU CKUTAaHUU
OpPraHMYECKUX BEIIECTB BhIICTSAETCS B aTMOChEpY.

20. YKAXUTE ITOCJIIEAOBATEJIBHOCTDH ®A3 OIVIOJJOTBOPEHN .

1) cnusiHue raMeT, WM CUHTaMUM

2) MTMCTaHTHOE B3aMMOJICUCTBHUE M COTMKEHUE TaMET

3) KOHTAKTHOE B3aUMOJICHCTBUE TaMeT U aKTHUBAIUA SUIEKICTKH
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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 ®YHKIIUU ITJIASMATHUYECKOM MEMEPAHBI

1) obecnieunBaeT MOCTYIJICHHE B KJIIETKY HOHOB M MEJIKUX MOJIEKYJI

2) obecrieunBacT MepeIBIKEHUE BEIIECTB B KIIETKE

3) OTrpaHUYUBAET LIUTOILIA3MY OT OKPY XKAIOIIeH cpebl

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) oOpa3oBaHKe MOJIUHYKICOTUAHOMN IETH

2) COCMHSIOTCS HYKIICOTUIBI, COICPIKAIINE JC30KCUPHO03Yy

3) matpuuei ciyxut monekyina JJHK

4) IPOUCXOINT B SIIPE

5) ynsoenue monekyisl JJTHK

24. YCTAHOBUTE ITOCJIEJOBATEJIBHOCTbB ITPOLIECCOB SMBPUOHAJIbBHOI'O
PA3BUTHUSA TO3BOHOYHbIX )KUBOTHbBIX:

1) 3akanka 3a9aTOYHBIX OPTaHOB 3aPO/IbIIIA

2) HampaBIlIEHHBIE MTepeMEIIEHUs KIETOK U uX nuddepeHInpoBKa

3) pa3BUTHE HEPBHOM IJIACTUHKHI

4) cnusiHue ARLEKIETKH U CTIepMaTo30uia U 00pa3oBaHUE 3UTOThI

5) dbopmupoBaHrEe MHOTOKJIETOUYHOTO OJHOCIOWHOTO 3apO/IbIIia

25. VIIOPAAOUYUTE UCKOITAEMBIE ®OPMbI UEJIOBEKA 11O BPEMEHU
CYIIECTBOBAHUS, HAUMHA S C CAMOW IPEBHEI ®OPMBI:

1) YenoBek ymenblii

2) KpomaHbOHIIBI

3) HeannepTtanbliib

4) YenoBek MpsiMOX OIS

5) ABcTpanonurek

JTaJIOHbI OTBETOB

Ne
3aaHAS

16 17 18 19 20 21 22 | 23 24 25

orBer |54,213|141|245(345| 231 2543113425 (45231]51,4,3,2

B 3apganusx 26-30 pemwre 3agaun:

3ananue 26. 3agaua Ne 1. Onpenenure, Kakas OKpacka IBETKOB OyAeT y pacTeHUI ropoxa,
MOJyYEHHBIX OT CaMOONBUICHHS TOMO3UIOTHBIX DPOAUTENBCKUX (OpPM C KpacHBIMH H C
OenpIMU LIBETKAMH, a TAKXKe OT UX CKPEIIMBaHUA MeX 1y co00i.0

Pemenne. OGe ponutensckue GOpMbI TOMO3UTOTHBI, TO3TOMY 3aHCh CKPEIIUBaHUNA OyaeTr
CHEAYIOLIEH:
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— 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 roMo3uroTHsl). 3. Bece pacTeHus oT CKpelMBaHUsA KPACHOLIBETKOBBIX TOMO3UTOTHBIX
c  Oe/loUBETKOBBIMU  OyAyT  KpPacHOIBETKOBBIMHM  (JIOMMHAHTHBIM  (eHoTum), HO
reTepPO3UrOTHBIMU 110 TEHOTHILY.

3ananme 27. 3agaua Ne 2. Ha peGenka ¢ [ rpynmoit KpoBu B POJJIOME MPETEHIYIOT IBE
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
TOJILKO B Cllydae, €ClIM TramMeThl M OTla, W MaTepu OyAyT coaepxarb amienn 1°.
CrnenoBarenbHO, 3Ta KOMOMHALMS T€HOB MOIJIAa OCYLIECTBUTHCS TOJIBKO IpPH 3adyaTHU
peOeHka B cilydyae BTOPOM maphl, KOIJla MaTh M OTEL I'€TepPO3UrOThHl. 3alMIIeM CXEMY
CKpEILMBAHNUS:

P:1AI°2xIBI°d; GRQ: 0,51 A+0,51° GJ: 0,51 B +0,51° =>F1: 0,25 I°I°.

OueBHIHO, YTO MEpBasi CYINpYyrKeCKas apa MPEeTeH10BaTh Ha 3TOr0 peOEHKa HE MOKET, T. K. y
Hee MOTyT ObITh AeTd TonbKo co Il u Il rpynnamu kpoBu:

P:1°1° @ x I A1 BJ; F1: 50% IA 1° u 50%IB 1° (y nereit Il u 11l rp. kpoBu co0TB.).

OTtBet. PeOeHOK NpuHAJIEKUT BTOPO Mape Cynpyros.

3ananme 28. 3agaua Ne 3. Onpenenure cpeqHHil pa3mep JHCTOYKOB y Oenoro Kiesepa,
MOJIyYEHHOTO OT CKpEIIMBAHUS TETOPO3UTOTHBIX pacTeHuil ¢ jaucroukamu 10 u 7 mm
COOTBETCTBEHHO.

Pemenne. OmnpenensieM TeHOTHUIBI M 3aIIMChIBAEM CKPEIUBAHUE:

P: V ba v x V by v; onpenensem ramersi: G9: 0,5V ba + 0,5v; GJ3: 0,5V by + 0,5v;
noyyaem otoMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Otger. [lonyueHo 4 Tuna EeHOTHIIOB U T'€HOTUIIOB B PaBHBIX COOTHOIIEHUAX. V3 HUX 1uis
nepBoro OyJIeT XapakTepHa CBEPXJOMUHAHTHOCTD (CpeIHUI pa3Mep JIMCTOYKOB 18 MMm).

3ananue 29. 3agaua Ne 4. [IpoananusupyiiTe XapakTep nepeaadyn pelecCuBHOr0, YaCTUYHO
CLIETIJICHHOTO € TI0JIOM, HAaCJIEZICTBEHHOTO 3a00JIeBaHUs OT MaTepH K MMOTOMKaM.

Pemenne. P:9X aX a IX AY A Gonbna F1: 9X AXa d XaY AF2:9X AXa; $XaXa ;&8
X AY A ; dXaY A GonbHa

OrtBet. bone3nb nepenaercs oT MaTepu Yepes JeTeil U MPOsBIIAETCS TOJIBKO Y BHYUEK.

3aganue 30. 13 anemenToB coobiiecTBa (IojieBKa, 3€pHO 31aKOB, (UIIMH, XOPEK) COCTABbTE
MUILIEBYIO 1IeMlb U Ha OCHOBAHUU MpaBWJIA SKOJOTMYECKONH MHUPAMHJIBI ONPENEIUTE, CKOIBKO
HY>KHO 3€pHa, YTOOBI B JIECY BBIPOC OJIMH (DUIMH Maccoi 2,5 Kr.

OrBer:
3epHO 371aKOB MEInib-moneBka Xopek Dunun
2500 kr 250 kr 25 kr 2,5 xr
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B wutoroBoit pabore mpencTaBieHbl 3aJaHUSA, OTHOCSAIIMECS K TPEM YPOBHIM
CJIIOXKHOCTH: “‘HU3KHMI”, ‘“‘cpeaHuit”, “BbICOKMII”. B 3aBUCHUMOCTHM OT TUIIa U TPYAHOCTU
3a/laHusl €r0 BBINOJIHEHUE OLIEHHWBAETCS Pa3HbIM 4MCIOM OaisioB. BblmoiHeHHE Ka)Xa0ro
3a/laHusl ‘““‘HU3KOTrO” YPOBHS CIIOKHOCTH OIleHMBaeTcs | Oamiom. 3a BBIMOTHEHUE 3aJaHUI
“cpeqHero” ypoBHSI CJIOXKHOCTH B 3aBUCUMOCTH OT TOJHOTHI M MPaBUIBHOCTU OTBETa
MpHUCBauBaeTcs 10 2 6aioB.

K 3agaHuio “BBICOKOr0” ypOBHSI CIIOKHOCTH OTHOCHUTCS PEIIEHUE CUTYalHOHHBIX
3a1a4. 3a BBINOJHEHHE 33JaHUM “BBICOKOrO” YpOBHS B 3aBUCUMOCTHU OT IOJHOTHl M
MPaBIWJIBHOCTH OTBETA MPUCBAUBAETCS 10 3-X 0asioB.

3aganus “HU3KOro” U “CpelHero” ypoBHEH CII0KHOCTH MPOBEPSIIOTCS aBTOMATUUYECKHU.
OTBeThI Ha 3aJ1aHUS “BBICOKOTO” YPOBHS IIPOBEPSAIOTCA B PYUYHOM PEKUME.

Pacnipenenenue 3amaHuil MO YPOBHSAM CIOKHOCTHM TNIPEACTABICHO B CIEAYHOLIEH
Tadymue:

YpoBennb bann IIpouenTHoe Tun Bonpocos
CJI0KHOCTH cojiepiKaHue
3aaHuA 3aaHui
Huszkuit 1 50% - 3aJ]aHUs C BBLIOOPOM OJTHOTO MPABHIIBHOTO
OTBETA
Cpenuuii 2 33% - MHOKE€CTBEHHBIN BBIOOD;

- BOIIPOCHI HA YIIOPAJ0OYHMBAHUC U
YCTaHOBJICHHUC HpaBHHLHOﬁ
oCICa0BAaTCIBHOCTHU

Beicokmii 3 17% - 3a/1a4M, IPENyCMaTPUBAOIINE PA3BEPHYTHIN
OTBET

Kputepun onieHrBaHNs HTOTOBOW MUCbMEHHOU pabOTHI:

Ounenka IIpoueHT BHINOTHEHHUS
“OTIMYHO” 85-100%
“xopo1o” 70-84%

“yIOBJICTBOPUTEITHHO” 50-69%
“HEyJI0BJIETBOPUTEIHHO” Menee 49%
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