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1. IMacmopT OLEHOYHBIX CPEACTB MO AUCHUIINHE «bHogorHm»

OrileHOYHBIE CpeACTBa MO OWOJOTMHM IIpeAHA3HA4YCeHBbI IS IPOBEACHUS
TEKYIIEro, pyoeKHOro (TeMaTHYeCKOIr0) KOHTPOJISA U MPOMEKYTOUHOU aTTECTallUuU
1O AUCIUILIINHE.

KoHTpons ¥ oOlEHKa  pe3yJdbTaToB  OOyYEHUS  OCYUIECTBISACTCS
npenojaBaTesieM B IPOILECCEe MPOBEACHUS  NPAKTUYECKUX  3aHATHUM U
Ja00paTOPHBIX PadOT, TECTUPOBAHHS, a TAKXKE BBHITIOJTHEHHUS OOYUYaIOIMMUCS
WHIUBUAYAIBHBIX 3aJIaHUM, TPOEKTOB, HCcieAoBaHUM. Pe3ynbTaTel oOydeHUs
OTIPEJICIISIIOT, YTO O0ydaromuecs JOJDKHBI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATH
10 3aBEPIICHUHN U3YUYCHUS TUCIUTUIMHBI.

Jnst popMupoBaHusi, KOHTPOJISA U OLIEHKH PE3yJIbTATOB OCBOCHUS Y4eOHOM
JVCHUIUIMHBI UCTIOJIB3YETCSl CUCTEMA OIIEHOYHBIX MEPOIPUATUM, MPEICTABISIONIAS
coOOl KOMILJIEKC Y4YE€OHBIX MEpPONPHUSATUM, COTJACOBAHHBIX C pe3yJibTaTaMu
obyuenus u chopmyaupoBaHHelx ¢ ydetom DOI'OC COO (mpeameTHbie
pe3ynbTathl 1o gucuuiiuuae) u ®I'OC CIIO.

CucreMa OLEHOYHBIX MEPONPUSATUN, CHPOCKTUPOBAHHAS IO IUCIMIUIMHE
«buonorus», mpeacTaBiieHa B TAaCMOPTE OLIEHOUHBIX Cpe/CcTB (Tabnuia 1).



Taomuna 1

HaCHOPT OIICHOYHLIX CPCACTB 11O JUCHUIIIIMHC «buomnorus»

Pa3zpen 1

Kierka — cTpyKTYPHO-(PYHKIMOHAJIbHAS €IMHULA )KUBOTO

PesyabTaTsl 00y4yeHus

XapakTepu30BaTh CTPYKTYPHO-(YHKITMOHATIBHYIO OpPTraHU3aIMIO KIIETKA HAa OCHOBE HAOIOICHHUS

OuenoyHoe MmeponpusTHe
PYOe:xHOro (TeMaTH4€eCKOI0)

KonTponbhas pabota “MonekynaspHbIil YpOBEHb OpraHU3aIuu KUBOTO”

KOHTPOJIA
OueHo4YHoOEe MEePONPUSATHS TEKYIIET0
Tema Pe3yabTaThbl 00y4eHus1 o TeMam m ponp ym OueHovHbIe CpeaCTBa
KOHTPOJIA
Tema 1.1 OnuceiBaTh METOABI MCCIenOBaHus Ha | 1. 3amonHeHne TaOIUIbI C OTUCAHUEM 1. TaGnuel ¢ OIMCAaHUEM METOIOB

buonorus xax
HayKa

MOJICKYJISIPHOM M KJICTOYHOM YPOBHC

METOI0B MUKPOCKOTIMPOBAHUS C UX
JOCTOMHCTBAMHU U HEJJOCTaTKaMU

2. 3anonHeHue Tabnuibl «Bkiiag ydeHbIX B
pa3BUTHE OMOIOTUN

MI/IKpOCKOHI/IpOBaHI/ISI C UX
JOCTOMHCTBAMM U HEIOCTaTKaMH
2. Tabnuna «Bkiaj yuyeHbIX B
pa3BUTHE OHOJIOTHI

Tema 1.2 O6mIas

XapakTepru30BaTh YPOBHHU KUBOU

3anosHeHUe CPAaBHUTEIBHOMN TaOIUIIbI

CpaBHuTenbHas TabauIa CX0/ICTBA U

XapaKTEPUCTUKA | MaTEPUU CXOJICTBA U Pa3INU4Mil )KUBOT'O U HE )KUBOI'O | PA3JIMYUMA )KUBOI'O U HE KUBOT'O
KU3HU OnuceIBaTh METOJIbI UCCIIEIOBAHUS HA

MOJIEKYJIAPHOM U KJIETOYHOM yPOBHE
Tema 1.3 XapakTepu3oBaTh CTPOEHHUE U 1. ®poHTaNBHBIM O0IIPOC 1. Ilepeuens BOpocoB K
buonornyeckun CBOMCTBAa OCHOBHBIX OMOMOJIEKYJI [ToaroToBKa yCTHBIX COOOIIEHUH C (pPOHTAIIBHOMY OTIPOCY
BAYKHBIE [TpoBoUTH HAOMIOIEHNE U3MEHEHUI IIpe3eHTalueN 2. OTueTsl MO J1AOOPATOPHBIM paboTam
XUMUYECKHE (GyHKIMOHUPOBaHMS OMOTIOIMMEPOB 2. BolnonHeHue U 3amuTa J1abopaTopHbIX
COCIMHEHMUS pabot: «Onpenenenue BuramMuHa 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 MPUPO/IBI 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. PelmeHue 3a/1a4 Ha ONPEIECICHUE
MOCIIEJOBATEIIbHOCTH aMHHOKHUCIIOT 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 IIPUPOBI

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 ¥ 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. 3aroIHeHUE CPABHUTEIHLHOM TAOJIUIIBI
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. O6cy>xaeHue o Borpocam JeKIHH 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 MIPU3HAKOB B X0JA€ MHAUBUAYAJIbHOI'O Pa3BUTHA U

OueHoyHoe MeponpusiTue pyoe:KHOro (TeMaTHYeCKOro)

KOHTPOJIS

KontponbHas padora “CtpoeHue u GpyHKIIMH Opranuzma’”




OHeHO‘lHOC MEPONPUATUSA TEKYLIECTO

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. ®poHTaNBHBIN OIpoC 1. Ilepeyens BOIIPOCOB K
Dopmbl Pa3MHOXKEHHUS 2. 3anonHeHue TabaMLIbI ¢ KPaTKOM (bpoHTaIBLHOMY OIIpOCY
Pa3MHOKEHHUS XapaKTepUCTUKON U mpuMepamu Gopm 2. Tabnuua ¢ KpaTkou
OpPraHHU3MOB Pa3MHOKEHUSI OPTraHU3MOB XapaKTepUCTUKON U IPUMEpPaMHU
¢dbopM pa3MHOKEHHUSI OPTaHU3MOB
Tema 2.3 OnuceIBaTh 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 rimoccapus 1. I'moccapuii, ¢ onpeaeneHHbIM
OcHOBHBIE HACJIeICTBEHHOCTH ¥ U3MEHUUBOCTH 2. Tecr HepeyHeM TEPMHUHOB

MOHSATHSA 2. Bonpocsr! nist Tecta
TEHETUKHU

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

M HaCJICAOBaHUA

OnpenensiTb BEpOSITHOCTh
BO3HHKHOBEHUS HACIIEICTBEHHBIX
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 TCHOTUITNYCCKUX
CXEM CKpEIIMBaHUS

2. Bompocsl j1s Tecta

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

Tema 2.7
BzaumonaerictBu
€ T€HOB

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

1. Tecr

2. Pa3pabotka rioccapus

3. Pemenue 3ajau Ha onpeeieHne
BCPOATHOCTU BOSHUKHOBCHHA
HACJIE/ICTBEHHBIX MTPU3HAKOB IPU PA3IMUHBIX
THUIIaX B33HMOH€I>1CTBI/I$I I'€HOB, COCTaBJICHUC
TFeHOTHITUYECKUX CXEM CKpEINBaHUS

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
TeHOTUITMYECKUX 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 BOSHUKHOBCHHA
HACJIC/ICTBEHHBIX [TPU3HAKOB, CLEIICHHBIX 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 BOSHHKHOBECHHUS
HACJIEICTBEHHBIX MPU3HAKOB, UCTIONB3YS
METO/IbI TEHETUKHU YEJIOBEKA, COCTABIEHUE
TEHOTUITUYECKUX CXEM CKpEIIBaHUS

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

1. Bompocsr 1st Tecta

2. I'moccapuit, ¢ onpeeieHHbIM
nepeyHeM TEPMUHOB

3. 3agauu Ha ompeneNeHne
BEPOATHOCTH BOSHUKHOBEHHUS
HAaACJICACTBECHHBIX HpI/I3HaKOB,
UCTIONB3YSl METOJIbI TCHETUKH
YyeJ0BeKa, COCTABICHHE
TeHOTUITUYECKIX CXEM CKpEIIMBAHU
4. TlpeseHTanus u ycTHOE
COOOIIEHUE, COTIACHO TTEPEYHIO TEM




Tema 2.11
3aKOHOMEPHOCT
Y U3MEHUYUBOCTH

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 TCHOTUITMYECKHUX
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 I10 CEJIEKIINH, BO3MO>KHOTI'O BO3HUKHOBEHUS
COCTaBJIEHUE TCHOTUITMUYECKUX CXEM HACJIE/ICTBEHHBIX IPU3HAKOB 110
CKpEIIMBAHUS CEJIEKIIMH, COCTABIICHUE
TFeHOTUIINYECKUX CXEM CKpEIMBaHU
Pa3zpnen 3 Teopust 3BoOTIOIMU

Pe3yabTaT 00yuenus

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

OueHnoyHoe meponpusiTue
PYOeKHOro (TeMaTH4YeCKOro)

KOHTPOJIS

KonTponbhas padota “TeopeTrndeckue acreKkThl 3BOJIOLNH )KU3HU Ha 3emiie”

Tema

TeEMaM

Pe3yabTaThl 00y4yeHus 1o

KOHTPOJIS

OueHoYHOE MepONPUATHSA TeKYIEro

OueHouHbIE CpeCTBa

10




Tema 3.1 XapakTepu3oBaTh NPeanocbulku | 1. poHTaIbHBIA OITPOC 1. Ilepedyenn BOMPOCOB K

Ucropus U JIBUXKYIIHE CUITbI 2. Pa3paboTka JIeHTHI BpeMEHU (GpOHTATBHOMY OIIPOCY

HBOJIFOLIMOHHOTO BO3HUKHOBEHHUS MHOTOOOpa3usi | pa3BUTHSI SBOIOIIMOHHOTO YUCHHUS 2. JleHTa BpeMEHH Pa3BUTHUS

Y4EHHUS BUJIOB 9BOJIIOLIMOHHOT'O YYEHHUSI

Tema 3.2 XapakTepr3oBath npeanocbulku | 1. @poHTanbHbINH onpoc 1. Ilepeuenp BOpocoB K

Mukpo3Boronus U JIBIDKYIIHE CUIIBI 2. CocraBieHue rioccapus (bpoHTaNTBHOMY OIIPOCY
BO3HUKHOBEHHUS MHOT000pa3us 2. I'noccapuii ¢ onpeneaeHHbIM
BUJIOB MepeyHEM TEPMUHOB

Tema 3.3 XapaxTepusoath npeanocbuiku | 1. OuenuBaemas nuckyccus 1. Ilepeyens BOIIPOCOB K

Maxkpo3Boronus U IBIDKYIINE CHUIIBI 2. Pa3pabotka rioccapus TEpPMHUHOB OLICHUBAEMOU THUCKYCCUU
BO3HUKHOBEHHUS MHOT000pa3us 2. I'noccapuii ¢ onpeneaeHHbIM
BUJIOB MepeyHEM TEPMUHOB

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 MHOT0OOpa3us | YCTHOI'O COOOIIECHHUs U JICHTbI 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:
“OBONIOLIMS 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

AprymMeHTHpOBaTh HEOOXOJAUMOCTh COXPAaHEHUSI MHOI000pa3usi OpPraHU3MOB C LIEJIbI0 OepeKHOro
OTHOLIEHUA K OKPYKaIOILIEH cpelie

OuenoyHoe MmeponpusTHe
PYOe:xHOro (TeMaTH4€eCKOI0)

KontponbHas padota “TeopeTrdeckue aclieKThl KOJIOTHN

KOHTPOJIA
OneHo4YHOE MepONIPUATHSA TEeKYLIEro
Tema Pe3ysabTaThl 00yueHHs 110 TeMaM 1 pornp yi 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
TporuecKux menel u nupaMu OUOMacchl M | C COCTaBICHHE TPOQUUECKUX LIeTIei
SHEPTUH Y TUpaMu]] OMOMAacChl M DHEPTUHU
Tema 4.3 OnuceIBaTh CBSI3b MEXKIY 1. OuieHnBaeMas 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 mwiomanu | 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
poOJIEeMBI 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 pe3yiabTaThl
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. 3ajjaHus IPAKTUYECKUX 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 padboT Ha BbIOOp | OTUeT O BHIMOJIHEHUH 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 OMOAKOIOIMYECKOTO
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. OneHOYHBIE CPeACTBA MO AucHunInHe «buosorus

OueHo4HbIE MEPOTIPUATHS TEKYLEr0 KOHTPOJIS (THIIBI):
3agaHus, HaNpaBJIeHHbIE HA CUCTEMATH3ALMIO U 0000111eHIe
TeopeTUuYeCKO HHPOpMALUK:
- 3aloJHEHHE TabIuIY
- pa3paloTKa JIEHTbl BpEMEHU
- pa3paloTKa rioccapus
- pa3pa0oTKa MEHTAJIbHOU KapThl

3agaHus, HaNpaBJieHHbIe HA opMHUPOBaHHE MU MPOBEPKY 3HAHMIA:
- TecT
- OIICHMBaeMasi IMCKYCCHS
- (poHTaNBHBINA ONIPOC
- o0cyXJeHue Mo BOIpocaM JEKIUH (BCTPEUaeTcsl y HaC TOJbKO 1 pa3)
- YCTHBIE COOOIIEHHS C Mpe3eHTaINeH

3aganus, HanpaBJieHHbIe HA GOpPMUpPOBaHME NPAKTHYECKHUX YMEHU
U HABBIKOB
- nmabopartopHas paboTta
- pelieHue 3a1a4
- MPaKTHKO-OPUEHTHUPOBAHHBIC PACUETHBIC 3aJaHUs
- Ke#c Ha aHayu3 HGOpMAITHH
- y4eOHO-MCCIe0BATENECKUNA TPOSKT

2.1. OueHouyHbIe CpPeACTBA TEKYWIEr0 KOHTPOJIS IO IMCHUILUIHMHE
«buosorus»

Texymuil KOHTpOJb pe3yJabTaTOB OOYYEHHUS] MOYKHO OCYIIECTBISTh
pPa3IMYHBIMM METOJaMH M C MOMOINBIO Pa3jIU4HbIX OLEHOUYHBIX cpelacTs. 1o
mucuuimiuHe  «buonorus»y B KauecTBE  CPENCTB  TEKYLIEro  KOHTPOJIA
OPUMEHSIOTCST  3aJlaHusl B TecToBoM (opme; TaOIMLbBl; BU3YyaTU3alus
TEOPETUYECKOro MaTepuasia B ¢opmare JEHTbl BPEMEHU U MEHTAJIbHBIX KapT;
pelieHre KeiicoB U Ipyrue olleHOYHble MaTepuaibl. Hike npuBeneM nmpumepbl
HEKOTOPBIX U3 HUX.

2.1.1. 3aganus, HAaNpaBJIeHHbIE HA CUCTEMATU3ALNIO H
00001IeHNe TeopeTHYeCKOi HH(popMaIUn

1. 3amoaHeHue TA0IMIbI

Ha3Banue Tembl buonorusa xak Hayka

PesynbraT 00yyenus mo teme | OmnucelBaTh METOJBI UCCIEA0BAaHUS HA MOJIEKYJIIPHOM U
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KJICTOYHOM YPOBHEC

OO011ue KOMIeTeH NI OK 02

@opmyaHpoOBKA 3aJaHNUs: 3aM0THUTE Ta0IUIy “BKiaj yueHbIX B pa3BUTHE
OMONOTHUK”, yKa3aB YUYEHOTO, BpEMEHHOM repro1 paboThl Ha/l OTKPHITUEM U
JalTe KpaTKyIO XapaKTEPUCTUKY OTKPBITHS, UCIOIb3Ys MaTepua JIEKIH,
y4eOHHKa, UHbIE UCTOYHUKHU UH(POPMALIHH.

Tabnuna — Bkiiaa ydeHbIX B pa3BUTHE OHOJIOTHH

YueHnbliid Bpemennoit Kparkas xapakrepuctuka paboThl y4EHOTO
Iepuoa

Kpurepun onieHUBaHUS 3aJaHUS:

“5” - TabyMLa BBITIOJIHEHA B MIOJJTHOM 00bEME

“4” - B X0/1€ 3aMoIHEHMs TaOJIUIbI MaTepral OTPAXKEH HE MOJTHOCThIO, UMEIOTCSA
HE3HAUYUTEIbHbIE HETOYHOCTH, HEJTOUEThI

“3” - B X0/1€ 3aMoJIHEHMs TaOJIUIbI MaTeprai OTPAXKEH HE MOJTHOCThIO, UMEIOTCS
3HAYNUTEIbHbIE HETOYHOCTH, HEJOYETHI

“2” - Tabnuna otpaxkaet meHee 50% marepurana Wi He BBITIOJIHEHA

2. Pa3paboTka JieHTbI BpeMeHH

Ha3Banue Tembl OHTOreHe3 JKMBOTHBIX U YEJIOBEKA
PesyabTat 00y4yeHus no OnuceIBaTh CTaUA OHTOT€HE3A )KUBOTHBIX U
TEMe YEeJI0BEKa

O01mue KoMNneTeHUUU OK 02, OK 04

@opMyJIMpPOBKA 3aIaHNsI: CO3JANTE JICHTY BPEMEHH, OTPAKAFOIIY IO
ATamnbl OHTOTECHE3a OTACIBPHOU IPYIIHI )KUBOTHBIX MJTH YEJIOBEKa C KPATKOM
XapakTepucThKo. Ha3zBaHus ctaauii JOKHBI OBITh PACITOJIOKEHBI B
XPOHOJIOTHYECKOM IMOPSAKE, OCHAIIEHBI KPAaTKUM OITMCAaHUEM OCHOBHBIX
W3MCHCHHH, MPUIIOKEHBI pUCYHKH. 3a/TaHKE BBIOIHACTCS B MaJIbIX Tpynmnax (3-
4 yenoBeka)
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3. Pa3paboTka MEHTAJIbHOM KaApThl

Ha3Banue TeMbl CrtpoeHue opraausma
Pe3yabTart 00y4eHus 1o OmnurchIBaTh CTPOCHUE U B3aUMOCBSI3h YacTen
TEME MHOTOKJIETOYHOT'O OpraHu3Ma
O0mue KoMIeTeHUN OK 02, OK 04

@opMyJIUPOBKA  3aJaHUSl: COCTaBbTE MEHTAJIbHBIE KapThl MO
Kiaccupukaluu TKaHEW, OpraHoB W CHUCTeM opraHoB. B kapte oTpasute
OCOOCHHOCTH CTPOCHMUS, QYHKIIUNA 00BEKTOB. BBl MOXKeTe 00BEUHATH OOBEKTHI
10 BBITIOJIHSIEMOM (DYHKIIUU WJTK TIO CUCTEME OPTaHOB.

[Ipu BBITIOJIHEHUH CTYJICHTHI paclpeiesioTca Ha Majible rpymbl (1o 2-3
YyeloBeka).  3aJaHue  sABIsAETCA  Npo(decCHOHaIbHO-OPUEHTUPOBAHHBIM.
CrynenTsl, oOydaromuecs: mpodeccuu/cnenuaibHOCTH CBA3aHHON ¢ 00BEKTOM
uzydeHus: “Pacrenus” pa3pabaTbiBalOT MEHTAJIBHYIO KapTy IO CTPOCHHUIO
OpraHu3Ma pacTeHui (TPYIINbl MOXKHO pa3leluTh MO OTAeNiaM pPacTeHHIl:
MOXOBHUIHBIE,  IUIAYHOBHJHBIC,  XBOLIECBHUJIHBIE, NaroOpOTHUKOBHUIHBIE,
rOJIOCEMEHHBIE, MOKPBITOCEMEHHBIE). CryneHTsl, oOyyaroruecs
npodeccuu/crnennarbHOCTH CBSI3aHHOM C 00BbEKTOM H3ydeHus ‘YKuBOTHbIE”
pa3pabaThiBalOT MEHTAJIBHYIO KapTy IO CTPOCHHUIO OpraHu3Ma >KUBOTHBIX
(rpynmbl  MOXXHO pa3fieyiuTh 1O TUIAM W KjlaccaM KUBOTHBIX. THIIBI:
KHUIIIEYHOTIOJIOCTHBIE, TUIOCKHUE YEPBHU, KPYIJIbIE YEPBHU, KOJbYaThie YEPBH,
MOJUTIOCKH, YieHUCTOHOTHEe. Kiacchl: XpsieBble pbiObl, JIOMacTenepbie phiObl,
aMmpuOuu, mpecMbIKaloOmUecs, NTUIB, MIekonuTawmume). CTyIeHTHI,
oOyyarorecs: mpohecCcun/CneuaibHOCTH CBS3aHHOM C OOBEKTOM H3YYCHHS
“UenoBek” pa3pabaThIBAalOT MEHTAJbHYI0 KapTy IO CTPOCHHUIO OpraHu3Ma
YeJIoBeKa.

[Tpu pa3paboTke peKOMEHyeM HCTIOIb30BaTh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WJIM JPYTOTO MHCTPYMEHTA JIJISl CO3/IaHHsI MEHTAJIbHBIX KapT.

[Tpumep yacTh MEHTaIbHOM KapThl:

CepaAeYHO-COCYAUCTaA CUCTEMA

nyuuieson
H{eAyAOUYHO-KMNILE@YHBIA TPAKT

EMLLIEYHNEK ABEHAOUATUNEPCTHAA KMIWKa
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https://www.mindmeister.com/
https://app.mindmup.com/

Kpurepuu oneHMBaHUS MEHTaJIbHOM KapThI:
«5» - 8-9 pamoB; «4» - 7 6a10B; «3» - 5 0aTI0B

3 damna 2 dana 1 6ama
Conep:xanue Nudopmanus Nudopmanus Nudopmanmst
IIpEJICTaBJICHA B IIPEICTABIICHA, HO IIPEACTABJICHA
MOJIHOM 00beMe MMEIOTCSl HETOYHOCTH | YaCTUYHO
I'padguyeckoe MHorocrynexnyaras MHorocryneHnyaras IIpocroit «aydok»
odopMmileHHEe KAPTHI | KapTa ¢ JoOaBJICHUEM | KapTa

KapTUHOK, 3HAKOB.
Hcnonb3oBanue
pPa3HBIX LIBETOB HA
OIpeaeICHHBIX
BETBSIX.

Jlekcuko-
rpaMMaTu4ecKoe
opopMiIeHUE

Kapra He conepxut
OLIMOOK U OIeyaToK

Kapra He conepxut
rpyOBIX
rpaMMaTHIECKHIX
OIINOOK MJIN
OTICYaTOK, KOTOPHIE
OBl OTBJIEKAJIN
BHHUMaHME YUTATES
OT CO/IepP KaHUS

Kapra conepxut Tak
MHOT'O TPyOBIX
rpaMMaTHYEeCKUX
OLIMOOK U ONeYaToxk,
4TO €€ CofepIKaHne
TPYAHO
BOCTIPHHUMAETCS

4. Pa3paboTka rioccapus

Ha3Banune TeMbl

OCHOBHBIE TTOHSITHUS T€HETUKHU

PesynbTaT 00yyenus no teme

OnuceiBaTh 3aKOHOMCPHOCTU HACJICACTBCHHOCTHU 1

U3MCEHYUBOCTHU

O01ue KoMIeTeHIMHT

OK 02

®opMyJIMPOBKA 3aJaHUsI: COCTABbTE TIIOCCAPUI C ONPEEIICHUAMHU 110 TeMe ~OCHOBHBIE
MOHSTHSI T€HETHKA , UCIIOJIb3Ysl MaTepHaIbl JIEKIUH, y4eOHUKH, CIIOBAPH.

IIpuMepHBIi NepeYeHb TEPMUHOB:
AnpTEepHAaTUBHBIE IPU3HAKH

AJnenpHBIe TeHbI
HeannenrnHblE reHbBI

JIOMUHAHTHBIN TPU3HAK

PeneccuBHBIN npU3HAK

I'OMO3UrOTHBINM OpraHus3M
['eTepo3UroTHBIN Opranu3M

I'enorun
denotun

Jurubpuinoe cKpenBaHmue
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Yucras TuHUAS
I'ubpun
HacnenacrBeHHOCTD
N3MeHYnBOCTD
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2.1.2. 3aganusi, HanpaBJieHHble Ha (GOPMHPOBaHHME WJIH NPOBEPKY

3HAHUH
1. DpoHTAIBHBIH ONMPOC
HazBaHue TeMbl HcTopus SBOJTIOIMOHHOTO YUCHUS

XapaKTepI/I3OBaTB MPpCANOCBHUIKA U IBUKYIINEC CHIIBL

Pe3yabTar 00y4eHusi mo reme
BO3HUKHOBEHHUS MHOTOOOpa3usi BUI0B

O0mue KOMIeTeHI U OK 02, OK 04

IIpumepHbIii IepeYeHb BONPOCOB K (PPOHTAIHLHOMY ONIPOCY
KaxoBbl cuiibHBIE U ci1a0ble CTOPOHBI cUCTEMBI opranudeckoro mupa K. Jluanes?
ChopmynupyiiTe OCHOBHBIE MOJOXKEHUS 3BooMoHHON Teopun JK. b. Jlamapka.
[Tepeuncnure npeanocbIKM BOSHUKHOBEHHUS TAPBUHU3MA
[Tepeunciute OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKOW TEOPUHU SBOJIIOLUN

PonE

Kpurepun onenuBanus:

«5» - OTBET NOJHBIHN, pa3BEPHYTHIH

«4» - OTBET IOCTATOYHO ITOJIHBIN, HO €CTh HETOYHOCTH
«3» - OTBET KPaTKHH WK ¢ rpyObIMH OIIMOKaMH

«2» - OTBET HEBEPHBIN MM OTCYTCTBYET

2. [loaroroBKa yCTHBIX COOOLIEHUI C Mpe3eHTalHel

Ha3Banune TeMbl I'eneTuka ueoBeka

OnuceiBaTh 3aKOHOMCEPHOCTHU HACJICACTBCHHOCTHU U
U3MCHYNBOCTH
OHpeI[eJ'ISITL BO3MOXHOC BO3HUKHOBCHHC
HACJICACTBCHHBIX IIPU3HAKOB

Pe3yabTaT 00yueHus mo reme

O0mue KOMIeTeHIUH OK 01, OK 02

®opMyIMPOBKA 3aJaHUS: TIOATOTOBHTE YCTHOE COOOIIEHUE U MPE3EHTALIUIO 00 OHOM
HacJIeICTBEHHOM 3a00JieBaHUHU U3 nepeuHs. PaboTa BeinonHseTcs B napax. B crpykrype
COOOIIEHHUS U PEe3EeHTAUN HEOOXOAUMO OTPA3UTh:
1. Ha3Banue 3a6o1eBaHus
2. Tunuzaunus 3aboneBaHus
a. A)reHoMHoOe / TeHHOE / IOJUT€HHOE / XpPOMOCOMHOE
b. B) ayrocoMHO-IOMHHAHTHOE / Ay TOCOMHO-PEIIECCUBHOE / CIIETUIEHHOE C
0JIOM
CymHocTs MyTaluy (Ha KJIETOYHOM YPOBHE)
Knunuueckue mposiBieHus 3a00s1eBaHus
Yacrora BcTpe4aeMOCTH
Jnarnoctuka

o hsw

23



oakrwdE

Wctounuku nndopmanuu.

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

Cunapom DHrenbmaHa
MyxkoBucuum03

Cungpowm ITupcona
Cunapowm JlayHa,
Cunapom Knaiindensrepa,
Cunnpom llepemieBckoro-
Tepnepa,

Yek-JTUCT A1l OLIEHKH MPe3eHTaAlHU

OneHuTe Npe3eHTaMIO [0 CIEAYIOIIUM KPUTEPUSIM:

8. CHMHIpPOM «KOIIAYbEro KpuKa»
9. CepnoBUAHOKJIETOUHAS AaHEMUS

10. Heiipodubpomaro3
11. JlanbTOHU3M

12. I'emopummst

13. denmnkeToHypHs

DeMEHTHI COACPIKAHUA

Hamnune

OtcyTcTBUE

1. TuTynbHBIN CHaia

1.1 Ha3spanue 3a0oieBanus

1.2 | Ceenenus 00 aBTOpax

2. JlaHa moJiHas TUnM3aIus 3a00JIeBaHUs

3. [TokazaHa CylIIHOCTh MyTallUU

4, OrnrcaHpl KIMHAYECKUE MTPOSIBIICHUS
3a00JIeBaHUS

5. VYkazaHa yacToTa BCTPEYaeMOCTh

6. OmnucaHa JUarHoCTHKA

1. Yka3aHbl HCTOYHUKU UHPOpMAIIUU

8. Cobmnto/ieHne eIMHOTO CTUJIS MPe3eHTAluU

9. Marepuan OblT HHTEpECEH

10 Martepuan OblT HOJIE3€H

IIIkana nepesoaa 0a/1J10B B OTMETKY

12-11 GamnoB - «5»

10 - 8 6ayoB - «4»

7-6 6amnoB -«3»

Menee 6 6aUTOB HITH OTCYTCTBHE Pa0OTHI - «2»

JlonoJiHUTe/IbHBbIE CBeIeHUS I IpenoJaBaTeJis.
B nensx n30exaHue MoBTOPEHUS TEM MPE3EHTAIIHM, TPETogaBaTei0o PEKOMEH IyeTCs

pacupenenuTb KOHKPETHBIE TEMbI CPEIU TPYIII yYalUuXCsl.
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3. OuennBaeMasi TUCKYCCHS

Ha3zBanue TeMbl BI/IOC(bepa - TiIo0aNibHAas PKOJIOTHYECKAsl CHCTEMA

OnuceIBaTh CBA3b MEXKY OPraHU3MOM U CPENIOH €ro
Pe3yabTar 00y4eHusi mo reme obutanus
YcTranaBiIMBaTh CBSA3b MEXIY CTPYKTypaMu ouocheps

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 OMOpa3Ho00pa3usi? UTo MPUBOAUT K COKPAIICHUIO
Omosorudeckoro pazHooodpasus?IloueMy st 4eIoBeUeCTBa BAXKHO HE JIOYCTUTh
obenHeHust Onopasznoobpazusi?

Kpurepun onieHuBanus:

«5» — AKTHBHOE y4acTh€ B JUCKYyCCHM. BBICKa3bIBaHHME COOTBETCTBYET 3aJaHHOU TeMe,
XapaKTepu3yeTcs BBICOKOW HMH(MOPMATUBHOCTBIO M  OPUTMHAIBHOCTBIO, 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 IOJKPEIUIEHBI IPUMEPAMH.

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

«2» -IlaccuBHOe y4yacTue B ITUCKyccHU. BbIcka3piBaHHME HE COOTBETCTBYET 3aJaHHOM 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, MOOYK/1asi UX BCTYNHUTh B 00cyxaeHue. Jlanee
MOCTENIEHHO B XOJI€ TUCKYCCHH 00CYKIa0TCs BCE MOCTABICHHBIE BOIPOCHI, YIaCTHUKH
BBICKA3bIBAIOT CBOE MHEHHUE.

4. O0cy:kaeHue 1Mo BONpocam JeKIHU

Ha3zBanue TeMbl JKusaeHHe MUKI KiIeTKH. Muto3. Meiio3
PesynbTaT 00yyeHus mo teme XapakTepu30BaTh )KU3HEHHBIN [IUKJI KJIETKH
O0mue KOMIEeTeHIUH OK 02, OK 04
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ok w

IIpumepHbIii IepeYeHb BONPOCOB JJIs1 00CYKIeHUA
Kakue n3menenus B KJIeTKe NpeIIeCTBYIOT JEICHUI0?
Oxapakrepu3yiiTe ¢a3pl MHUTO3a M KPaTKO PACCKAKHUTE, KAaK MPOUCXOJUT ITOT
rpoiiecc.
B ueM 3akmrouaeTcs OHOIOrHYECKOe 3HAUSHHE MUTO3a?
UeM MeH03 OTIUYACTCS OT MUTO3a?
B yeMm 3akmrogaeTcs OMonoruyeckoe 3HaueHue Meio3a?

5. Tect

HasBanune TeMbl BzauMmoerictBre reHOB

Pe3y.m>TaT Oﬁy'—IEHHH 1o TemMe OHpe,[[eJ'IHTB BCPOATHOCTH BOSHUKHOBCHHUA

OnuceBaTh 3aKOHOMCPHOCTH HACJICACTBCHHOCTHU U
N3MCHYHUBOCTHU

HACJICACTBCHHBIX ITPHU3HAKOB IIPU Pa3JIMIHBIX
BSaHMOﬂCﬁCTBHHX I'CHOB

O0mue KoMIeTeHIINHA OK 01, OK 02

IIpumep TecToBOrO 3a1aHUSA
K B3auMoaeicTBusAM aJJIETbHBIX TEHOB HE OTHOCHT:
1) snucra3, nonumepuio, MoAu(UIUpYIOLIee AeHCTBIE TEHOB
2) Koomepaluio, MHOKECTBEHHBIN ajljIeIn3M
3) cBepXIOMUHUPOBaHHE, KOMIIJIEMEHTApPHOCTh
4) KOJOMUHHUPOBAHKE, IPOMEKYTOUHOE JOMUHUPOBAHHE
IIposiBeHne y TreTepo3uror MPU3HAKOB, JNETEPMUHUPYEMBIX JBYMs aJIEIISAMU
HaOJII0JaeTCs TIPH:
1) cBepX1IOMUHUPOBAHUU
2) snucrase
3) KOJIOMUHUPOBAaHUH
4) onumepuu
HacnenoBanue ueTBepTOl TpyNIbl KPOBU OTHOCSAT K THITY B3aUMOJIECHCTBUSL:
1) KogOMUHHpOBaHKE
2) CBepXIOMUHUPOBAHHE
3) moTHOE TOMUHUPOBAHUE
4) NpoMeKyTOYHOE JTOMHUHUPOBAHUE
HacnenoBanue MMMHIIMIUIOBOM OKpack Yy KPOJUKOB KOHTPOJIMPYETCS TpeMs
amtensamu: A,a u ah. Kaxxaas ocoOb sIBIsieTcss HOCUTENIEM TOJIBKO ABYX M3 HUX. DTO
pUMep:
1) KOMIIJIEeMEHTapHOCTH
2) Koornepanuu
3) MHO>KECTBEHHOT'O aJuleIn3Ma
4) nonumepuu
[TosiBmeHne HOBOOOpPa30BaHW TIPH COBMECTHOM JCHCTBHUU JIBYX JOMHHAHTHBIX
HEaJUIENbHBIX TE€HOB, KOIZla B T'OMO3UIOTHOM WJIM B TI€TEPO3UTOTHOM COCTOSIHUM
pa3BHUBaeTCsA HOBBIN MPHU3HAK, HAOTIOaeTCs MPH:
1) koMIIIEMEHTAPHOCTH
2) Koorepaiuu
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3) NOTHOM TOMHUHUPOBAHHUH
4) neicTBUM reHOB-MOAN(PUKATOPOB
6. Ecnum onvH TOMHHAHTHBIM T€H MOAABIAET JEUCTBUE IPYroro JOMHUHAHTHOIO reHa, TO
- 3TO IPUMeEp:
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. 3apanusi, HanpaBJ/ieHHble Ha (opMuUpOBaHMEe YMEHUIl WU
HABBIKOB

1. JlaGopaTopHas paGoTa

IIpuy wu3yyeHuum  JgUcUMIUIMHBL  “buHonorus”  NpeaycMOTPEHO  BBINOJHEHUE
ab0paTOPHBIX padoT:

Tema 1.3. buojornuecku Ba)kHble XHMH4YeCKHe coennHeHusi: JlaGopaTtopHas
pabora “Ompenenenne ButamuHa C B mnpoAykrax mnuTaHus’; JlaGopatopHas pabota
«I'mapodunbHO-THAPOGOOHBIE CBONCTBA JTUTTHUIOBY.

Tema 1.4. CTpyKTYpHO-QYHKIHMOHAIbHASI OpraHu3anus kJjerok: JlabopaTopHas
pabora «CtpoeHue KJIeTKU (pacTeHHs, >KHUBOTHBIC, TPHOBI) M KJIETOYHBIE BKIIOUYCHUS
(kpaxmaj, KapOTHHOWJBI, XJIOPOIUIACThI, XpOMOIUIACTHl)»; JlabGoparopHast pabota
«IIponunraeMmocTs MeMOpaHbl (IJIa3MOJIN3, IETIa3MOIIU3)».

Tema 4.5. BiausiHMe COUHAJBHO-IKOJOTHYECKUX (PAaKTOpPOB Ha 310pOBbe
yesioBeka: JlaboparopHas paboTa Ha BBIOOP: «YMCTBEHHass pabOTOCIIOCOOHOCTBY WU
«Brnusane abnoTrueckux (pakTOpoB Ha YEIOBEKa (HU3KHE U BBICOKHE TEMIIEPATyPhI)»

Tema 6.1. OcHOBHBIE MeTOAbI OMOIKOJOTHYECKHUX MCCJIeI0OBAHUI

JIaGopatopHast paboTra Ha BBIOOp MO MHHHU rpynmnam: «BiusHue Temmeparypbl Ha
pocta U (U3HOIOTHYECKYI0 aKTHUBHOCTH APOXIKEBBIX KIETOK»; «BiusHue yrieBojoB Ha
pocta U (PU3MONOTUYECKYIO AKTUBHOCTH JIPOACKEBBIX KIETOK»; «CouyeTaHHOE BIIMSHUE
TEMIIEpPaTyphl U YIIIEBOJOB HA pOCTa U (PU3HOJIOTHUECKYIO aKTUBHOCTD JIPOKKEBBIX KIETOK»

OobOopynoBanue Jjadoparopuu W padouyux MecT Ja0OpPaATOPHU:MUKPOCKOIBI,

CeKYHZIOMEp, TOHOMETp, JlaboparopHas mocyna (MpOOUPKH, IMOACTaBKU Ui MPOOHPOK,
MUHLETHI, TIECOK, CTYNKH C TECTHKaMH, NMPEAMETHbIE M IMOKPOBHBIC CTEKJA, CTEKISIHHBIC
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MajJouKH, TpenapoBajibHble WIJbl, (QUIbTpOBadbHAass Oymara (candeTku), CTaKaHBbI)
TUTNIEPTOHUYECKUN PacTBOp XJopuaa Harpus, 3%-HBI pacTBOp NEPOKCHIA BOJIOPOAA,
pactBop Hola B HOAMCTOM KallMH, TJIMIEPUH, KIIyOHU KapTodens, JTUCT AI0/IeH KaHaJICKOM,
TI0J] PSOWHBI OOBIKHOBEHHOW (pSOMHBI MIIM TOMATa), TyK PEemuaThlid, pa3BeIeHHBIC B BOJE
JIPOXKIKH).

[IpuBenem mpumep 1a00paTOpHOIl pabOTHI

Ha3Banue TeMbl CtpykTypHO-(yHKIMOHATbHAS OPTaHU3alHsI KIIETOK

Pa3znuyats cyliecTBeHHbIE IPU3HAKU CTPOEHUS KIETOK
OpPraHU3MOB pa3HbIX L@APCTB )KUBOI MPUPOIBI
[IpoBoauTh HaOMIOAEHNE KIETOYHBIX CTPYKTYP U UX
U3MEHEHMH C MOMOIIbI0 MUKPOCKOIIA

Pe3yabTaTr 00yueHus mo reme

O0mue KoMIeTeHIUU OK 01, OK 02, OK 04

JlaboparopHas pabota «CTpoeHHE paCTUTEIIBHOM, )KHBOTHOU, TPUOHOMN KICTKI»

! !eJ'IL [23.6OTI>IZ 3aKpCIUTbh YMCHHUEC 'OTOBUTH MUKPOIIPCIIAPATBI U paCCMAaTPpUBATh UX IO
MHKPOCKOIIOM, HAXOAUTHb O0COOCHHOCTH CTPOCHUA KJICTOK pa3IMYHbIX OPraHM3MOB,
CpaBHHUBATb UX MCKIY cOo0O0H.

1.Bonpock! g gonycka K Ha6ODaTODHOﬁ pa60Te.

1. HazoBUTE OCHOBHBIE YAaCTH MUKPOCKOIIA U OMHUIITUTE UX (QYHKIUH.
2. Uto Takoe npeaMeTHOE U MOKpOBHOE cTekia? J[Jisg yero oHu Hy>KHBI?
3. [lepeuncnure OCHOBHBIE MpaBUiia PabOTHI C MUKPOCKOIIOM.

2.I1poBeneHne OIbITOB

O6opyaoBaHue 1 Mocyaa Marepuaibl U peaKTHUBBI
. MEKpOCKOIIBI 1.Bona
. IlpeameTHBIE M TOKPOBHBIE CTEKIIA 2. Pa3BesieHHBIE B BOJIE IPOXIKU
. CTeKJIIHHBIE NTAaJIOYKU 3. JIyk penyatslii
. CrakaHbl
. ®unpTpoBasibHAst Oymara (canderka)
. CrepuibHBIA mMIaTenb

ANTOpUTM TIPOBEACHUS PAOOTHI Bomnpocs! u 3aganus
e 1. U3yueHue cTpoeHMsI pacTUTEIbHOM Omnpenenure Gopmy KIETOK,
KJIETKH e Haiinute siapo, BakyosaH, 000JI0UKY
1.1. CHATH C BHYTpPEHHEW MOBEPXHOCTH MSICUCTOU KJIETKH.
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YelllyH JIyKOBHIIbI TOHKYIO IUIEHKY — SIHUIEPMY;
e 1.2, IloMecTuTh KyCOYEK MUAECPMBI HA
IPEIMETHOE CTEKJIO B KAIJIIO BOJBI;
e 1.3. HakpbITh OOBEKT IOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMoTpeTh KJIETKH 3MHUIEPMBI 1O/
Pa3JIMYHBIM YBEJINYEHUEM MUKPOCKOIIA

e 3apuCyiTe HECKOJIBKO KIIETOK
SMHIEPMbI, 0003HAUMB HA PUCYHKE:
UTOILIa3My, PO, BaKyOJIH,
000JI0YKY KIIETKH

2. U3yuyeHue cTpoeHNs ;)KUBOTHOM KJIETKHU

2.1. ITpoBecTH CTEPUIIBLHBIM IIIATENIEM C JIETKUM
Ha)XMMOM 110 HEOY WIIH IO JIeCHaM;

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

2.3. PaccMmoTpeth npenapat npu 001b110M
YBEJIMUYEHUH C MIPUKPBITON quadparmoii
KOHJIEHCATOopa.

PaccmoTpuTe Ha KOHUMKE IITIATENs B
KalCJIbKC CIIOHBI CIIYHICHHBIC KIICTKA
AIUTEIHS
PaccmoTpuTe Ha penapate OT/IeNbHbIE
KPYITHBIC TUIOCKHE KJICTKH HENPaBUIIBHOM
(dopMebl. BosbIas 9acTh KJIIETOK MEPTBEIE,
HIOATOMY B HUX XOPOIIIO 3aMETHO SPO.

e 3apucyiiTe HECKOJIBKO KJIETOK,

0003HAYBTE PO U IIUTOILIAZMY.

3. I3y4yeHnne cTpoeHUs KJIETKH APOsKAKei
(rpudb)

3.1. IlomecTUTh CTEKISTHHOMN NAJIOYKOM KaIlIto
pacTBopa ¢ IpOoA:KaMU Ha IPEIMETHOE CTEKIIO;
3.2. HakpbITh ee MOKpOoBHBIM cTeksioM.Eciin ecTh
W3JTUIIKY JKAJKOCTH, YIaJIUTE €€ C IOMOILBIO
¢bubTpoBaNbHOM OyMaru (canderkn);

3.3. PaccMoTpeTh npemnapar 1moja MUKpOCKOIIOM

Haiigute npoxokeByto KIIETKY,
paccMoTpeTh ee (hOpMy U OTACIbHBIC
YacTH.

3apucyiTe HECKOJIBKO KIJIETOK, CACIIalTe
MOJIHCH.

HTorosasi KOHTPOJILHAS YACThL JIA00PATOPHOH PAOOTHI(BLINOJIHUTEL MMCHLMEHHO):

1. U3 xakux OCHOBHBIX YacTeW COCTOUT Jito0ast KiieTKa?
UYro obmiero uMeercst B CTPOCHUH PACTUTEIbHON U )KMBOTHOM KJIETOK?

2
3. UeM paznuyaroTCs 3TH KJIETKU?
4

UYeM 00BACHUTD, UTO, OyTyul YCTPOSHHBIMHU 10 €IMHOMY IUIaHy, KIETKH BECbMa

pa3HooOpa3Hbl 10 popme U pazmMepam?

2. I[IpaKkTMKO-OPHEHTHPOBAHHBbIE PAaCYEeTHBIE 3aJaHUS

Ha3Banue TeMbl

[Tomynsitust, cooO1IecTBa, SKOCHCTEMBI

Pe3yabTar 00y4eHusi mo reme

OnuceIBaTh CBI3b MCKAY OpraHnu3MoM U CpCI[Oﬁ €ro

YcranaBiIuBaTh CBA3b CTPYKTYPBI U CBOICTB 3KOCHUCTEM

oOuTanusa

Oo01me KOMNeTeH U

OK 01, OK 02, OK 07

Hazpanue 3ananusi: Pacuer cpoka ucuepnaHusi NpUPOIHBIX pecypcoB
@albyna: Pa3zBuTHe uyenoBedyeckoro oOIIecTBa HEBO3MOXKHO 0e3 B3aMMOJCHCTBUA C
npupoAoi. J1o HEKOTOPOro BpEMEHM OTPHULIATEIIbHBIE MOCIEACTBUS XO3SIMCTBEHHON U MHOH

ACATCIIBHOCTH  YCJIOBCKA  KOMIICHCHPOBAJIA

CIIOCOOHOCTBIO

IPUPOIAHBIX CHUCTEM K

caMoBOCCTaHOBJIeHHIO. HO K cepeawmHe IBaalaTOro CTOJETHS CHUTyallds W3MEHHIIACH:
OKpY’Kalolllasi MPUPOJIHAsA Cpela yXKE HE B COCTOSHUUM KOMIIEHCUPOBATh IOJIHOCTBIO
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IIOCJICACTBHUSL BO3ACUCTBHA pOCTAa YMCIECHHOCTU JIIOAEH M pPAaCIIMPEHHs IPOU3BOJCTBA.
3arpsi3HeHbl BOJa, BO3/4YX, PACTEHMS], BHIIIAAAIOT KUCIOTHBIE 105KIU, SPO3Usl BHIBOJUT I1OYBbI
U CeIIbCKOXO3SHCTBEHHOr0 000pOTa, HOJSAPHBIE JbJbl TAIOT W3-3a IMOTEIUIEHUS KJIMMaTa,
MCYE3al0T MHOTHE BHJIbI XMBOTHBIX M PACTEHHUH, HacelleHHE NPHOOpETaeT XPOHUYECKHE
3a0oseBaHus, pacTeT cMepTHOCTh. CyliecTBYOLMe ceyac HHTEHCUBHOCTh AaHTPOIIONE€HHOTO
BO3JICUCTBUS BEJET HAILY IJIAHETY K MCTOLECHUIO U JIErPAJalliH.

3ananue:OueHuTe CpOK McYepHaHus NMPUPOIHOIO pecypca, €CIM U3BECTEH YPOBCHb
I00BIUN pecypca B TEKYIIEM Tojy, a MoTpebiieHHe PecypcoB B MOCIEAYIOIIUE TOJbl OyIeT
BO3pACTaTh C 3a/laHHON CKOPOCTBIO MPUPOCTA eXerogHoro norpediaenus. Kakoil npupoassiii
pecypc UMEET caMblii JOJITUM CPOK UCUEPIIAEMOCTH U KaKOW — HAUMEHbIIU?

Wudopmanus, HeoOXoaumast 1J1s1 pEeLICHUS:

Tabnuna 1
Pecypc 3amac pecypcea Q, JloGwiua pecypca q, [Tpupoct o6nema
MIIPJ.T MJIPJ T /TOJ moTpebIeHU pecypca
TP, % B rox
KameHnHsrit yroms 6800 3,9 2
[TpuponHsrii ra3 280 1,7 1,5
Hedrb 250 35 2
XKeneso 12000 0,79 2,5
Dochop 40 0,023 1,8
Menn 0,60 0,008 1,7
Huuk 0,24 0,006 1,3
CauHeIln 0,15 0,004 2,2
AmroMuHHI 12 0,016 1,6
VYpau 300 0,2 2

Jli1st pacuera BOCIOIb30BaThCA (POPMYJIOH CyMMBI WIEHOB psia FEOMETPHUYECKON IIPOrPECCHU
t
((1+£) —1)~q
_ 100 1
Q - TP 1 ( )

rae Q — 3amac pecypcoB, q — rofoBast 100b4a pecypca, TP — mpupoct nmotpedieHus pecypea,
t — gucno ner.

JlorapudmupoBanue BblpaxeHus st Q maer cienymoomyio ¢GopMylly Uisl pacuera cpoka
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ucyepnaHus pecypca

QTP
t = ln(q-100)+1 (2)
ln(1+z)
100
3. Pewienue 3agau
HaszBaHue TemMbl 3aKOHOMEPHOCTH HACTICIOBAHUS

OnuceBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTHU U
U3MCHYNBOCTH
Pe3y.m>TaT 06y'—l€HI/Iﬂ o TemMe OHpe,I[eJ'IHTB BCPOATHOCTH BOSHUKHOBCHHUA
HACJICACTBCHHBIX ITPHU3HAKOB IIPpYU MOHO-, OH1-,
HOJ'II/II‘I/I6pI/II[HOM W aHAJIM3UPYIOIICM CKPCIIUBAHUN

O01mme KoMIeTeHIINMU OK 02, OK 04

dopMyIMpOBKA 3aJaHUs: PEIIUTE 3aa4H, COCTABUB CXEMbI CKPEIIIMBAHUS

3amanue sBISETCS NPOQECCHOHATBHO-OPHEHTHPOBAHHBIM. 3a/1a4d /ISl CTYJCHTOB
MoAOUPAIOTCSl B COOTBETCTBUU C 00bekTOM wu3yueHus “Pactenus”, “KuBoTHble” wuiu
“Yenosek”.
[lpumep 3amau A CTyZAEHTOB, oOywarommecs MpodeccHy/crenuanrbHOCTH
CBSI3aHHOM C 00bEKTOM u3yudeHus “Yenosek’:
3anmaya 1. Y yenoBeka aJbOMHU3M U CIIOCOOHOCTH NMPEUMYIECTBEHHO BJIaJIE€Th JIEBOI
PYKOM — pELECCHBHBIE NPU3HAKH, HACJIEIyoIuecs He3aBUCHUMO. KakoBBI T'€HOTHIIBI
poaMTelel ¢ HOpMaJIbHOW MUTMEHTALMEN U BIAACIOIIUX IPABOU PYKOH, €CIIM Y HUX POJUIICS
pebeHOoK anbOMHOC U JieBIIa?
3anaya 2. Y 4enoBeKka NpaBOPyKOCTb JOMUHUPYET HAJl JIEBOPYKOCTBIO, KAPETIA30CTh
Haj roayOoria3octbio. ['omyOormasslii mpaBlla KEHWICS Ha Kaperjia3od mpasiie. Y HHUX
POIMIIOCH JBOE JIeTe — Kaperjasblid JieBlIa W rosryoornassiii mpasma. OT BTOporo Opaka
JTOTO K€ MYKYMHBI C Kaperja3od MpaBIION pPOAWIOCH JEBATh KaperjasbplX JeTeH,
OKasaBIuxcs npasimaMu. OnpenenuTs TeHOTUIBI MYXUUHBI U 00€HX JKEHIIUH.
3amaua 3. V Iletn u Camu kapue ria3a, a y ux cectpbl Mamm — roryosie. Mama 3tux
nereit rosryOoriasas, XOTs ee poAUTeNr UMenu Kapue riasa. Kakoil npusHak nomMuHupyer?
Kakoii et a3 y nanel? HanuimmTe TeHOTUIBI BCEX EPEYNCIEHHBIX JIHII.

Kputepuu onieHuBanus

“5” - Bce OTBETHI BEPHBI

“4” - momyImieHa oaHa OomuoOKa

“3” - gomymieHsl 2 OMMUOKN

“2” nomymieHsl 3 u 6oyiee OMMOOK UK paboTa HE BBHITOJIHEHA

4. Keiic Ha anaiu3 nangopmanuu

Ha3Banue Tembl buoTtexHonornu B MeUIMHE U (hapMariu
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AHaIM3UpOBaTh AITHUECKUE ACTIEKThl COBPEMEHHBIX
Pe3yabTar 00yueHus mo reme Hccae0BaHUi B 00J1aCTH OMOTEXHOJIOTHH U
TeHETUYECKUX TEXHOJIOTHi

O0mue KOMIeTeHI U OK 01, OK 02, OK 04

Kelicbl ©CIONIB3YIOTCSl B KQUECTBE OLICHOYHOTO MEPOINPUSITUA B pazaene S5 “buonorus
B J)KM3HM, KOTOPBIN SIBJISIETCS NPUKIIAJHBIM MOJYJIEM U COCTOMT U3 JIBYX 4actel. Tema 5.17
“BUOTEXHOJIOTUH B KU3ZHU KaXXJ10ro” M3Yy4arTCs HE3aBUCUMO oT
npodeccuii/crienuanbHOCTe  00yJaOImUXCs, TeMa 2  SBISETCS  MPOPECCHOHATHHO
HaMpaBJIEHHON U MOAOUPAIOTCS B 3aBUCUMOCTH M MPOQPECCUOHAIBHON HAMPABICHHOCTH.
[TpuBenem mpumep keiica k Teme 5.2.1. “buorexHosnornu B MeaunuHe U papMaum’
DopMyITUpPOBKA 3a/1aHUSA:

buorexHomorus — KOMILICKCHAS HayKa, HallpaBJICHHAsA Ha IMNOJIYYCHHC ILICIICBOI'O
npoaykTra, ¢ IIOMOIIbIO 0MO000BHEKTOB MI/IKpO6H01"O, pPaCTUTCIIbHOIO MW XKHUBOTHOT'O
IMIPOUCXOKIACHUSA.

MenuiuHckas OHMOTEXHOJIOT U — oTpaciib, ociib KOTOpOﬁ CO31aHHuC

JTUArHOCTHYECKUX, MPOPHIAKTUYSCKUX UICYCOHBIX MPENapaToB, OHA M3y4aeT BO3MOKHOCTH
UCIOJIb30BaHUS MUKPOOPTaHU3MOB, AJISl TOJYyYEHUS! aMHUHOKHUCIIOT, BUTAMHHOB, ()EPMEHTOB,
AHTHOMOTHKOB, OPTaHUYCCKUX KUCIIOT.

Caxapnbiii 1uabet — 3To 3a00JieBaHHEe OOMEHA BEIECTB, MPU KOTOPOM B OpraHU3ME
HE XBaTaeT MHCYJWHA, a B KPOBH MOBBIIIAETCA cojiepkanue caxapa. Conep)kaHue caxapa B
KpOBU HEOOXOIUMO i HOPMAaIbHOTO (YHKIIMOHUPOBAHUS KIETOK. VMHCYNMHMH, KOTOpBIi
BBIpa0ATHIBAET MOKENy0UHAS JKelle3a, 00eCTIeUrBaeT MPOHUKHOBEHHUE TIIIOKO3bI B KJIETKH,
HO MHOTJA MPOUCXOAUT cOOM BHIPAOOTKM MHCYJIMHA M KJIETKA HE IMOJy4aeT HeoOXO0JIUMOTO
MATaHUS, a caxap HAKAIJIMBAETCA B KPOBHU. DTO MPHUBOJUT K BO3HUKHOBEHHIO CaxapHOTO
nuabera pa3HbIX TUIIOB, OJIMH U3 KOTOPBIX SBISETCS MHCYJIWHO3aBUCUMBIM. [Ipu Takom Turme
caxapHoro auadera 3a00JeBIINI TOKEH BCIO )KU3Hb BBOJIUThH c€0€ MHBEKIIMU UHCYJIMHA.

[To pmannbiM cratucTuku, B 2014 1. KonnyecTBO OONBHBIX CaXxapHbBIM TUAOETOB B
Poccuiickoit deneparuu coctaBuio 387 miH yenoBek. [1o HEKOTOPBIM JaHHBIM 3Ta IUbpa
KaXKJIbI TOJ] yBennuuBaercsa Ha 5%.

3ajgaHue: HaWAWTE U TPOAHAIM3UPYWUTE pA3IUYHBIE HCTOYHHUKU HHGOPMAIIN
(Hay4Hast U yueOHO-Hay4Has JIUTEepaTypa, CpeAcTBa MacCOBOM MH(pOpMAIHH, ceTh FHTepHeT
u Apyrue)no teme kerica. OTBeTbTe Ha BOIIPOC HAa OCHOBE HailieHHbIX JaHHbIX: C 4eM CBsI3aH
pocT 3a00JIeBa€MOCTH CaxapHBIM JAUA0ETOM CpeaH B3POCIOTO HACEICHHS M OMOJIOXKEHHUE
3aboneBanusa? Kakue mepbl mpoUIAKTUKH caxapHOTO Auabera MOKHO peau30BaTh B
MOBCEHEBHOM KM3HU KaxkaoMy M3 Hac? Kak pa3BuUBanoch MPOWU3BOJCTBO MHCYJIWHA U C
KaKUMH 3TUYECKUMH HOPMaMU MIPU 3TOM CTaJIKUBAIUCh YUEHbIE?

[ToaroToBbTE yCTHOE COOOIICHHE C TIPE3CHTAIINEH, B KOTOPOM HEOOXOIMMO OTPa3UTh:

1. CaxapHbIit quabeT — IPUYUHBI, CAMITOMBI, TUATHOCTHKA U JICUCHUE;

2. PacnpocTpaHeHHOCTh CaxapHOro auabera cpelu HACElIeHHs CBOErO pPerruoHa 3a
MOCJIEIHUE TPU TOJla, NPOAHATU3UPOBAB HAYYHBIE MMyOJIMKAlUM W CTATUCTUYECKYIO
OTYETHOCTH (B TOM 4YHCJIe OTYETHI ['0Cy1apCcTBEHHOTO peecTpa caxapHoro auabera);

3. PacmpocTpaHeHHOCTh caxapHOTO JuWa0deTa cpelad HaceleHHus Poccuiickoi
denepanuu  3a TOCIEOHUE TPH TOJa, NPOAHAIM3UPOBAB HAy4YHBbIE MMyOJUKAMA U
CTATUCTUYECKYIO OTYETHOCTH (B TOM YHCJIE OTYETHl [ OCYIapCTBEHHOTO peecTpa CaxapHOro
nuadeTa);

4. TlpenmnosiaraeMble MPUYUHBI U3MEHEHHs 3a00JIEBAEMOCTH CaXxapHBIM AHA0ETOM U
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HX 000CHOBAHMUE;

5. Bo3moxHbIe TpoUIaKTHUECKIE MEPOTIPUSITHS;
4. MeTtoapl MOJy4YeHUs UHCYJINHA;
5. Otpa3ure 3TUYECKUE aCIEeKThl UCIOIb30BaHUs OMOTEXHOJIOTUH MPU MPOU3BOJICTBE

HUHCYJIMHA.

JUt co3aaHus Ka4eCTBEHHOM MTPE3EHTAllMM HEOOXO0AUMO COOJIIOATh Pl

TpeOOBaHMII:
Oo6mmue 1. TIpesenTanus H0JDKHA HAUMHATHCS C TUTYJILHOTO cliaiiia, rie
TpeboBaHus yKa3bIBaeTCs TeMa, CBEACHHS 00 aBTOpE U T.I.
2. Ha cnaiinax He00X0IMMO pa3MenaTh TOJbKO TE3UCHI, KITFOUEBbIC
cioBa, rpaduvecKre MaTepralbl (CXeMbl, pUCYHKH, TaOIHIIbI, POTO
U T.IL).
3. Hcnonp30BaTh eIUHBIN CTUIb OGOPMIICHUS.
4. Koin4ecTBO CIIalIOB JOJDKHO OBITH JOCTATOYHBIM JUTSI PACKPBITHS
TeMBI, HO He Oojiee 20-TH.
[Mpudter 1. Craenyer ucnosib30BaTh CTaHAAPTHBIC, IIUPOKO PACTIPOCTPAHCHHBIC
wpudTel, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u np.;
2. Pasmep mpudra 1ig 3aroioBkoB — He MeHee 24, 1 uHpopMaun
He meHee 18.
3. He pexomenayeTcsi UCTIONB30BaTh Pa3HbIE TUIIBI MIPUQPTOB B OJHOMN
MIPE3CHTAIIAH.
4. Jlns BblmeneHus WHQPOPMAIUU CIEAYET HCIONIb30BaTh >KUPHBIN
mpudT, KypCUB WIH MTOTY4EPKUBAHUE.
5. He 3noynoTpe6nars mponucHbIMU OyKBaMH.
®oH 1. ‘KenarenpHO MCHOIB30BaTh OJTHOTOHHBIM (POH HESPKUX MACTEIBHBIX
TOHOB.
2. Jlnst poHa mpermouTUTEIIBHBI XOJIOHBIE TOHA.
Ucnons3zoBanue 1. Ha omnom crnaiime pexkOMEHAYeTCs HCIOJIb30BaTh HE Ooisee 3-X
1BeTa [[BETOB: OJUH /751 GOHA, OJTUH JJIsl 3aTr0JIOBKA, OJMH JIJISl TEKCTA.
2. Jlns GpoHa M TEKCTa HCITOJIb30BaTh KOHTPACTHEIC IIBETA.
[IpencraBienue 1. PexomMeHayeTcs UCHIONB30BaTh KOPOTKUE CIIOBA M MPETOKEHUS.
nHpOpMAITAN 2. MUHUMU3HPOBATH KOJIMYECTBO MIPEJIJIOTOB, Hapeuui,
MpuUiaraTeabHbIX.
3. 3aroyioBKM JIOJDKHBI TPUBJICKATh BHUMAHUE Ay TUTOPUH.
O0BeM He crouT 3amoiHsaTh OOWH CJIAi] CIAWIIKOM OOJBIIMM OO0OBEMOM
uHhopManuu nH(OpMAaLIUU: JTIOJU MOTYT €IMHOBPEMEHHO 3allOMHUTH HE 0ojee Tpex

(hakTOB, BBIBOJIOB, OTIPE/ICIICHHH.

5. YueOHO-ncCIe10BaTEIbCKUN MPOEKT

Ha3zBanue rembl

buoskonorndeckuii S3KCriepuMeHT
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[TpoBOAUTH OMO3KOJIOTUUECKHM SKCTIEPUMEHT
[TmanupoBaTh GMOIKOIOTHIECKUI IKCTIEPUMEHT
Pe3yabTaT 00yyeHus no teme WuTepnpeTpoBaTh pe3yiabTaThl IPOBEACHHOTO
OMOAPKOJIOTMYECKOT0 IKCIIEPUMEHTA C UCII0JIb30BAHUEM

KOJIMYECTBEHHBIX METO/IOB

O0mue KOMIeTeHIUH OK 01, OK 02, OK 04, OK 07

YuebOHo-uccae0BaTEeNbCKUI TIPOEKT SIBISETCS OCHOBHBIM CIIOCOOOM
OLICHKH pE3yJIbTaTOB O0y4YeHHs, CPOPMHUPOBAHHBIX Yy OOYUaAIOIIUXCS B XOJI€
ocBOeHUs paszaena 6 “bruo3KoNOrnyecKne UCCaea0BaHus .

Cpenu pa3auyHbBIX TEXHOJOTHH MPOEKTHOE OOydeHHe OO0JagacT psioM
MPEUMYILECTB:  MO3BOJSET  OOydalIIeMycs  CaMOCTOATENbHO  (IIpHU
KOHCYJBTaTUBHOM MOJAJIEPKKE MpernofaBaTens) AoObIBaTh 3HaHUA, paboTas ¢
MHOTOUYHMCJIEHHBIMU UCTOYHUKaMH HH(opManuu, npubopaMu 1 1ad0paTopHbIM
00Opy/1I0BaHUEM, U OJHOBPEMEHHO B JIEJIOBOM OOILIEHUHU C OJHOTPYHNITHUKAMHU
pa3BUBaTh KOMMYHHKATUBHBIE YMEHUS U HaBBIKU.

Jnig  y4eOHO-HMCCIEeI0OBAaTEIbCKOIO  MPOEKTa B paMKax OHOJIOTHH
HauboJiee oNTUMaJibHA rpyIoBas GopMa padOThl HAJl IPOEKTOM.

Tembl yueOHO-MCCIIEOBATENBCKOTO IPOEKTAa, MPUBEACHHBIE HUXKE,
ABIISIIOTCS. IPUMEPHBIMU U MOTYT OBITh MOJEPHU3UPOBAHBI MOl PETUOHAIIbHBIE
OCOOEHHOCTM M C y4YeTOM [MOJy4yaeMoll  ywamumucs npodeccueit
(cnenuanbHOCTHIO):

[IpumepHbIe TEMAaTUKKN YYEOHO-UCCIEA0BATENBCKOTO MPOEKTA:

1. Ouenka kayecTBa aTMOC(EPHOrO BO3ayXa

2. OreHka KayecTBa MOYB METOJIOM (PUTOTECTUPOBAHUS

3. OueHka KayecTBa BOJ IOBEPXHOCTHBIX BOJIOEMOB 10
OpPraHOJIENTUYECKUM U (PU3UKO-XUMUYECKUM CBOMCTBAM

4. Bnusuue [IAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PACTCHHIM

5. BrnusiHue coneBoro 3arpsi3HEHUs Ha POCT U Pa3BUTHE CEMSIH BBICILINX
paCTECHUH.

CtpykTypa y4eOHO-MCCIENOBATEIBCKOIO MPOEKTa BKJIIOYAET MSATh
OCHOBHBIX 3Tarla.

OcHOBHBIE WIard MEpPBOrO 3Tana BBHINOJHEHUS MPOEKTa: O0OOCHOBAHHE
aKTyaJbHOCTH BBIODAHHOM TEMbI, BBIABJICHHE MPOOJIEMbl HCCIEAOBAHMS,
(dopMyIMpOBaHKME TUIIOTE3bI, MOCTAHOBKA LIEJIM U 3aJa4 MCCIEAOBaHUs, BHIOOD
METO/JIOB HCCIIEJIOBAaHUs, BHIOOP TOuUeK oTOOpa mpoO HA TEPPUTOPUHU
UCCIIEIOBaHMsI,  ompeneneHue  (Gopmbl  MpENCTaBICHHUS  PE3yIbTaTOB
MCCJIEIOBAHMS, OIIPENIEIIEHNE ITANIOB M COCTABIICHUE IIJ1aHa UCCIIEOBAHUS.

Bropoii stan BkIoyaer B ceOsl MOATOTOBKY HEOOXOAMMOW TOCYABI U
Marepuana sl 3KCIEPUMEHTA, MPOBEACHUE HKCIIEPUMEHTA, MEPUOAUYECKYIO
MpPOBEpPKa TEUYEHUS SKCIEpUMEHTa/ cOop MaTepuaia B BBIOPAHHBIX TOYKaX
otbopa mpo0.
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B nmepuom  Tperhero - srama  MPOBEACHHS — OMOIKOJIOTHMYECKOTrO
UCCJIeIOBaHUsI, OOydYarouIuecss MOJMydaloT MEePBUYHBIE SKCIEPUMEHTAIbHbBIC
JaHHBIC, TIPOBOJSAT CTATUCTUYECKYIO OOpabOTKy TOJYYEHHBIX JAHHBIX,
IPOBOJAT aHAIM3 Pa3IMYHBIX HCTOYHUKOB HH(OpPMALlUM B paMKaX TEMBI
IIPOEKTA.

Ha getrBepToM 3Tamne, oOydaroniyecs BhISABISIIOT 3aKOHOMEPHOCTH MEXKIY
UCCIIETyeMbIMU O0BEKTaMU, TMPOLIECCAMU U SIBJICHUSIMH, (DOPMYITHPYIOT BBIBOIBI
U pa3paldaThIBAalOT NPOTHO3bI, MPOBOJAT OLEHKY KauyecTBa HCCIEAyEMOTO
00BEKTa M0 pe3yJibTaTaM OMO3KOJIOTMYECKOr0 aHAIIN3A.

Ha 3aBepmiaromem »stame MOpoOBOAUTCS OQOPMIICHHE pPE3yJbTaTOB
BBIMOJIHEHUS  y4eOHO-MCCIIEI0BATENbCKOIO IPOEKTa B  COOTBETCTBHU €
3aJJaHHBIMU TPEOOBAaHUAMU U MIPEICTABICHUE PE3YJITATOB HA 3ALUTE MPOEKTA.

[IpuBenem mnpuMep ONHCAHMUS  JTAlOB  BBINOJIHEHUS  Y4eOHO-
UCCJIEI0BATEIBCKOTO IPOEKTA:

VYBaxaemble CcTyIaeHTh! B paMkax mpoekta BaM HEOOXOAMMO MPONTH
ISTh 3TaloB pabOThI HaJ yueOHO-UCCIIENOBATEILCKUM IPOEKTOM OT BbIOOpa
TEMBI 10 TyOJIMYHOM 3aIUThI TOJIyYEHHOTO pe3yJibTara.

Ha nepBowm srane:

- c(opmupoBaTh KOMaHAy MPOEKTA (2-3 yeaoBeKa);

- BbIOpaTh TEMY y4eOHO-UCCIIEIOBATEIBCKOTO MTPOEKTA;

- 000CHOBAaTh aKTYaJbHOCTh BEIOPAHHOU TEMBI;

- BBISIBUTH MPOOJIEMBI UCCIIEAOBaHUS, CPOPMYTUPOBATH TUTIOTERY;

- moaoOpaTh METOJIbI HCCIIEIOBAHUS B pPAMKaX CBOET0 MPOEKTA;

- BBIOpaTh TOYKK OTOOpA MPOO HA TEPPUTOPHUH UCCIICTOBAHUS

- chopMyIHUpOBaTh LIEIH U 3a/1a41 UCCIIETOBAHUS;

- COCTaBUTb IUIAHA UCCIICJOBAHMUSL.

Ha Bropom srane:

- TOJrOTOBUTH HEOOXOAUMYIO OCYAY U MaTepuaia JJis
HKCIIEPUMEHTA;

- MPOBECTH IKCNEPUMEHTA, IEPUOANYECKHU MPOBEPSIS €ro TEUEHUE
(TIpu ITIMTENILHOM MTOCTAHOBKE OMBbITa)/ cOOpaTh MaTepual B
BBIOpPaHHBIX TOYKAaX 0TOOpa Mpoo.

Ha tperpem srarme:

- TIOJyYUTh TIEPBUYHBIC DKCIIEPUMEHTAIbHBIC JaHHBIC,

- TPOBECTH CTATUCTHYECKYIO 00pabOTKY MOJyYEHHBIX IaHHBIX;

Ha geTBeprom srane:

- BBISIBUTH 3aKOHOMEPHOCTH,

- c(hOopMyJIHUPOBATh BHIBOJBI U JaTh MPOTHO3 WK OLIEHKY KauecTBa
HCCIIETyeMOro o0beKTa Mo pe3yibTaTaM OMO3KOJIOTHYECKOTO
aHaIMu3a.

Ha 3aBeparomem srane:

- 0(OPMUTH pe3yNbTATHI BHITOJHEHUS YUEOHO-MCCIIEA0BATEIBCKOTO
IPOEKTa B COOTBETCTBUHU C 3a/IaHHBIMU TPEOOBAHUSIMU;
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- IIOATOTOBUTH YCTHOC COO6HI€HI/IC " IIPC3CHTALNIO,
- NIPpCACTaBUTH PC3YJIbTAThI BLIIIOJIHCHUA y‘I€6H0-
HCCIICOA0BATCIILCKOI'O ITPOCKTA HA 3allIUTC.

IIprMep BBINOIHEHUS MPOEKTA:

Ha3Banne npoekra: OueHka KauecTBa aTMOC(EPHOIO BO3AyXa IO XBOE
COCHBI OOBIKHOBEHHOM.

IIpoGsiema wucciaenoBaHMsA: ONPEACICHUE HMCTOYHUKOB 3arps3HEHUs
BO3[lyXa HAa TEPPUTOPUU HACEJICHHOIO IIyHKTa HAa OCHOBAaHUM IIPOBEICHHUS
DKCIIPECC-OLICHKM  KadecTBa  BO3AyXa II0  COCTOSSHUIO  XBOM  COCHBI
OOBIKHOBEHHOM C OIPE/IEIICHUEM KJlacca 3arpsi3HEHUs BO3TyXa.

Heanb mpoekTa: ONpenenuTh 30HbI Pa3HOW CTENEHHW 3arps3HEHUs, C
YKa3aHUEM MCTOYHUKA (MICTOYHUKOB) 3arpsI3HEHHUS.

3axayu npoexra:

1. BeiOpaTh TEppUTOPHIO HCCIEAOBAHUS U TOUYKH OTOOpa MaTepHaa;

2. IIpoBeCTH OLIEHKY MOBPEKICHUS U YCBIXaHUSI XBOH;

3. OnpenenuTsb Ki1acc 3arpsA3HeHUs BO31yXa;

4. Pa3zpaboTtaTh KapTy 3arpsi3HEHUS BO3/lyXa, Ha KOTOPOA OTMETUThH 30HBI
Pa3HOM CTENEHU 3arpsiI3HEHUsI BO3AyXa U HICTOYHUKH 3arps3HECHMUS;

5. IloaroToBUTH U MyOIUYHO 3AIIUTUT PE3YJIbTAThl IPOEKTA B KOMaHIE.

Pe3yabTaT npoekTHOH padoThl 00yYAKOIIEroCs:

Kapra crenenu 3arps3HEHHOCTH aTMOC(HEPHOTO BO3AyXa Ha TEPPUTOPUU
UCCJIEIOBAHNUSI € YKa3aHWEM MCTOYHUKOB 3arpsA3HEHMs; IPE3CHTALUA
PE3yIbTATOB HCCIEAOBAHUS.

dopMa npeacTaBJICHUA Pe3yJIbTaTOB POEKTHON padoThI:

3amura TPOEKTa € UCHOJIb30BAHUEM CPEJCTB BHU3yallM3allud U
JEMOHCTPALIUU MPOIYKTA.

BbinosiHeHue nmpoekra:

Bomnpocs! AJ1s1 101yCcKa K POEKTHOM padoTre
1. ChopmynupoBath 11eJb MIIaHUPYEMOT'O SKCTIEPUMEHTA.

2. Kakue nokaszaTenu UCTIOIb3YIOTCS JIJIsl OLIEHKH KauyecTBa aTMOC(HEPHOTro
BO3/lyXa [0 COCTOSTHUIO XBOMU.

3. Kakue ucTouHuKH 3arpsi3HeHus: aTMOC(EepHOro BO3yXa €CTh B BallleM
palioHe POKUBAHUA.

4. [lepeuncanTh OCHOBHBIE 3TaIlbl ONPEAEICHUS YUCTOThHI aTMOC(EpPHOTO
BO3/lyXa [0 COCTOSTHUIO XBOMU.

5. Kakue kacchl NOBPEXAECHUS XBOU UCIIONIB3YIOTCA B JAHHON METOJIUKE?
6. [lepeunciure U oxapakTepu3yHTe KIACChl YChIXaHUS XBOU.

7. Kakue kacchl 3arpsi3HEHHS BO3yXa BbIICISIOT?

8. Onuimure npauia oToopa MaTepuaia.

9. Kakue 3arpsi3HUTENN BbI3BIBAIOT MTOBPEKIEHUS XBOU?

10. Kak onpenenuTs NpoAOIHKUTEIBHOCTD )KU3HU (MaKCUMAaJIbHBINA BO3PAcT)
xBou?
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11. Ot yero 3aBUCHUT BBIOOP PACCTOSHUS MEXTY TOUYKAMH MCCIICI0OBaHUs?
12. XBor0 Kakoro roja Heo0XoauMo coOpaTh JjIsl TPOBECHUS OLICHKU
COCTOSIHUS aTMOC(EepHOTO BO3ayxa’?

DTarbl IpoBeIeHUs PaOOTHI:
1. IloArOoTOBUTEIILHEBII:
- BEIOOp TEPPUTOPHUU U TOUEK HUCCIICIOBAHMUS;
- cOop marepuana;
2. Kamepanbaast 06paboTka coOOpaHHOTO MaTepHaIa.

1. BriOpaTh TOUkM HcCcienOBaHUsA, MpuUMEpPHO 4 — 5. TOUKHM [TOJKHBI
HaxXOJMUTCSl Ha OJTHOM JIMHUM IO MEpe yAaJeHUsI OT MOTEHIMAIBHOTO UCTOYHUKA
3arps3HEHUS] B Ballled MECTHOCTH — HACEJICHHOTO IyHKTa, MPOMBIIUICHHOTO
NPEANPUATUS WIK aBTOMarucTpaiu. JKenaTeabHo pacnoiaraTb TOYKH MO JIUHUU
npeo0iaalmx BETPOB — B Ty CTOPOHY, B KOTOPYIO BETEpP CHOCHUT
NOTEHIUAJIbHBIC 3arPA3HAIONINE BEILIECTBA.

PaccrosstHue Mexay ToOYkamMu 3aBUCUT OT MOIIHOCTA HCTOYHUKA
3arpsisHeHus. Ecnu 3TO OOJNBINONM HACENEHHBIM MYyHKT C IPOMBIIUICHHBIMU
OPEANPUATUAMA 1 MHOTOYMCIIEHHBIM aBTOTPAHCIOPTOM, TO PACCTOSIHUE MEKTY
TOYKaMHU MOTYT OBITh B mpejenax 1 kM (JanbHss Iuionaaka OyaeT yJaieHa oT
ropona Ha 5 kM). Ecnu 310 HeOoubias KOTEIbHAs, TO PACCTOSIHHUE MEXIY
mwromaakaMu Moxet cocTtabisite 400 — 800 meTpoB. Ecin 310 aBTOoTpacca, To
20 — 200 meTpoB (B 3aBHCUMOCTH OT TIOTOKAa aBTOTPAHCIIOPTA).

2. B xaxnol Touke o0OCienoBaHUS HEOOXOIUMO OTOOpaTh MOJIOAbIC
nepeBbsi, BeIcoTOM 1-1,5 M ¢ G0KOBBIMU 1TOOETraMU HE MEHeEE 8.

3. Onucarh BBITONTAHHOCTh y4acTKa, TPUCBOMB COOTBETCTBYIONINI Oasi
(1 — BBITANTBHIBAaHUS HET; 2 — BBITONTAHBI TPOIIBI; 3 — OCTAJIOCHh HEMHOT'O TPaBbI
BOKPYT JIEPEBBEB; 4 — HET HU TPaBhl, HU KyCTapHUUYKOB). [Ipu BeITONITAaHHOCTH
TEPPUTOPHUH, OIICHHBaeMOl Oamtamu 3 wim 4 oOlEHKa aTMochepHOTo
3arps3HEHUS] HE BO3MOKHA.

4. Ha BwIcOTE cBOero pocra cobparh ¢ Kaxmoro nepeBa (1 mepeBo B
onHoil Touke) mo 30 xBowHOK (cyMMapHO 150 XBOMHOK). XBOWHKH JOJIKHBI
OBITH B BO3pacTe 2 JIET, TO €CTh HaJ0 OpaTh 00pa3libl XBOU C MOOETOB BTOPOTO
roJia >KU3HU — JJI1 BCEX TOUEK OJIMHAKOBO pHC.1.
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oceBoll nmober
1 roma

oceeol mober
2roma
oceeoll mober
3roma

Puc.1. YacTu BeTBM XBOIHOIO JiepeBa ciyKalue OMOUHIUKATOpaMu

5. OueHUuTh NPOJOKUTEIIBHOCTh W3HA XBOW HAa BETBH, C KOTOPOU
OTOMPAIOTCA XBOWHKHU, MO OXBOCHHBIM Y4YaCTKaM OCEBBIX MOOEroB B
COOTBETCTBHUM C PUCYHKOM 2.

[TonHBIM BO3pacT XBOU OINpPEEIAeTCs YUCIOM YYaCTKOB OCEBBIX IT0OETOB
C TIOJIHOCTBIO COXPAaHEHHOW XBOEW IUIKOC [I0JI1 COXPAHEHHOW XBOM Ha
CJICIYIOILIEM 3a HUM y4acTKe.

0,5 I 1,5

Puc. 2. Cxema OIIPCACIICHUA ITPOAOJIKUTCIIBHOCTH KU3HHU XBOHU COCHBI

6. [IpoOy ¢ KaxI0M TOYKK HAJO MOMECTUTh B OTACIBHBIN MakeT (JTydlie
OyMa)kHBIN) U cpa3y MoAMKUCaTh ero (YKa3bIBaeTcs JaTa; ToOuka 0TO00pa; CTEIEHb
BBITONTAHHOCTH Y4YacTKa; MPOJOJDKUTEIIBHOCTh KU3HU XBOU Ha BETKE, OTKY/a
OepyTcsi XBOMHKH).

2. IlpoBenenne onbITOB

2.1. AuiropuT™m omnpeeIeHus1 KJIACCOB MOBPEKICHUSA U YCbIXaHUSA XBOH

OoOopynoBanue u nocyaa

Marepuan

1. JIyma

1. XBos cocHBbI B Bo3pacte 2 JieT, He MeHee 30 mTyK
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2. JIuneiika Uy MIJTUMETpoBasi Oymara

AJITOPUTM NPOBeJeHHS ONMbITA

Bonpocsl u 3aganust

1. OcMOTpeTH XBOIO IIPU ITOMOLIH JIYTIBI.

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

3. IloacuuTarh KOJIUYECTBO MOBPEKICHHBIX
XBOMHOK B Ka)KJIOM KJ1acce.

4. IlogcuuTaTh KOJIMYECTBO XBOUHOK C
MpU3HAKAMU YCHIXaHHUS IO KJIaccaM.

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

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

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

OlneHOYHAA Ta0IUIAa

Ouenka noBpeRIeHust

Tabmuma 1
U YChIXaHMSI XBOH

Kunace nmoBpexaeHus
/ K1acc ychbIXaHus

Buabl noBpe:xaeHnii XBou

XapaKTepnchca YChbIXaHUSl XBOH

KIT1/KV 1 XBOUHKA 0€3 TsATeH Her cyxux y4yactkoB
KIT2/KV 1 XBOMHKA c HeOonpmM | HeT cyxux yuacTkoB
YHCJIOM MEJIKHUX IISITEH
KII3/KY 2 XBOMHKA C OOJBIINM YHCIOM | YCOX KOHYHK 2-5 MM
YEPHBIX M JKEITHIX MATCH
-/KY 3 - VYcoxna 1/3 XxBonHKH
-/KYV 4 - Ycoxiao 0ojlee MOJOBUHBI XBOUHKH

HJIM BCS XBOMWHKA XKEJITad U CyXas
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Knacce! nospexneHus (HEKpO3kI) 1 2 3

Kilacchl ychIXaHuA 1 1 1 2 3 4

Puc. 3. Kitaccel OBpeXI€HUS U YChIXaHUS XBOU
3. O0padoTKa pe3yJbTaTOB ONBITOB

Tabmuma 2
OnpenesieHue KJIacca MOBpexIAeHNs XBOU
Knacc KII 1 KII2 KII 3
IMOBPCIKACHU A
XBOHU
Howmep XBOUHKH 0€3 TSATEH XBOUHKH C HEOOJBIITUM XBOMHKA C OOJIBIITUM
ACpeBa YUCJIOM MCJIKUX IIATCH YHUCJIOM YCPHBIX U
JKCIITBIX ITATCH
IIT. % IIT. % IIT. %
1
2
3
Mecto
orbopa
Marepuaia
BriBon: % XBOMHOK — 0O€3 MATCH, Ha % HEOO0JIBIIIOE YHCIIO
MEJIKUX IISTEH KEITOTO LBETA, Y % MHOTO IISITEH IO BCEW IMHE. TakuM
00pa3om, TOMUHUPYET KJIACC MTOBPEXKIAECHUS XBOMU.
Tabmuma 3

Onpez[e.ﬂelme KJIacCa yChIXaHUHA XBOH
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Knacc KV 1 KV 2 KV 3 KV 4
TIOBPEKICHUS
XBOH
Howmep Y XBOUHKHU HET Y cox KOHUUK VYcoxmna 1/3 VYcoxio 6omee
nepeBa CYXHX Y4aCTKOB XBOHMHKH Ha 2-5 XBOMHKH TIOJIOBUHBI
MM XBOMHKH WUJTU BCS
XBOWHKA JKeNTast U
cyxas
IIT. % IIT. % IIT. % IIT. %
1
2
3
Mecro
otbopa
marepuaia
BriBon: % XBOMHOK OTCYTCTBYIOT CYXH€ Y4YacCTKH, Y % ycox
KOHYHMK XBOWHKH, Yy % ycoxiyla TpeTb XBOWHKH, % XBOWMHOK —
MOJIHOCTBIO CcyXxue. Takum 00pa3oM, TOMUHUPYET KJIACC TMOBPEXKICHHUS
XBOM.

CrenaiiTe BBIBOJ O YHCTOTE BO3AyXa Ha HMCCIEIyEMOW TEPPUTOPUHU IIO
Tabnure 4.

Kmacc 4ucToTBI BO37ayXa OMNpeAenseTcs NpH TEePeceUeHHH Kiacca
MOBPEXKICHUS XBOU Ha roderax 2 roja >XKM3HU U MAaKCUMaJIbHOTO BO3PacTa XBOH
Ha BETKE.

Tabnuna 4.
OnpenesieHue Kjacca 3arpsi3HeHHsl BO3/1yXa

Kaacc noBpexnenusi XBou Ha noderax 2-roroaa »Ku3Hu

MakcumajibHbIH
BO3pPacT XBOH 1 2 3
4 I -1l i
I I -1V
2 I Il v
2 v V-V
1 — v V-VI
1 — — Vi
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VYcaoBHble 0003HAUEHUSI Kilacca 3arps3HEHUs Bo3ayxa: | — uieanbHO
yucteiii; Il — wumcreni; Il — oTHocuTenbHO YHCTBIA («HOpMaAR);, IV —
3arpsi3HEHHBIA («TpeBoray); V — rps3Hblid («omacHo»); VI — odeHb rps3HbIN
(«BpeaHO»), ( — ) HE BOBMOXKHBIC COUETAHUS.

4. 3aBepmaromuii 3Tan: Pa3paboTka KapThl CTETEHH 3arpsi3HEHHOCTH
aTMOC(EepHOTO BO3AyXa HA TEPPUTOPUHM HCCICAOBAHUS C yKa3aHHEM
UCTOYHUKOB  3arps3HEHUs;  Mpe3eHTalUsi  pe3yJbTaTOB  HCCIEIOBaHUS.
[logroToBka YCTHOrO COOOIIEHHMS W MpPE3CHTAIMUd [0  pe3yJbTaTam
IPOBEAEHHOTO UCCIIEIOBAHMUS.

TpeOoBaHUsA K YCTHOMY COOOIIEHUIO:

— NPOJOJKUTEIBHOCTE: 10 10 MuH;

— CTPYKTypa: KpaTkas aKTyaJbHOCTb HCCIICIOBAHMS, TUIOTE3a, LIENb,
3aaud, OOBEKTHl W METObI, IMOJYYEHHBIC pE3YyJbTaThl MU HX OOCYXKICHUE
(mpeacTaBieHUE MPOAYKTA), BEIBOIBI.

TpeboBaHus K CTPYKTYpe Npe3eHTAIUN:

1. TuryneHblii cnaii. B BepxHeld wyacTu craiiga HeE0OXOIUMO
oTpa3uTh uHpoOpMalKio 00 o0pa3oBaTeNbHON OpraHuU3alvd, B
KOTOPOW TMPOBOJWIOCH HCCIEAOBaHWE. B UEHTpaIbHOM YacTu
cnaijie yKa3bIBaeTCs TeMa y4eOHO-MCCIIEA0BATEILCKOTO MPOEKTa.
B HWXHEH 4YacTh CIpaBa YKa3bIBAIOTCS YYAaCTHUKH TPOEKTA,
BBITIOJTHSBIIIME Pa0OTY;

AKTYyaJlbHOCTB;
I'mnoTesa, 11€1b, 3a1a4U;

4. OOBEKTBHI U METOJIbI UCCIIeNOBaHMs (MOTYT OBITh pa3OUTHI Ha B

cnaiga u 6oiee);
5. Pesynbrarsl uccinegoBaHuili. Moryt ObITh MPENCTABICHBI B BUJIEC
pPUCYHKOB, TpadukoB, ¢oTorpaduii, TabIUL, KOTOPBIE IOJKHBI
MMETh CKBO3HYI0 HYMEpAIMI0O M Ha3BaHHUE. KOJUYECTBO CIal0B
3aBUCUT OT OObemMa MaTepuana, HO HE JOJDKHO TPUBHIIIATH
OTBEJICHHOTO BPEMEHM Ha cooOmeHrue. MOXHO TMpeCTaBIATh
MaTtepuall He B MOJHOM 00bEeME, a TOJILKO CaMbl BaXKHBIE MOMEHTHI;

6. BuIBogpI;

7. 3axmountenbHbiid (“brmaromapio 3a Baumanue” win “Cmacubo 3a
BHUMaHUE”).

JIyist co3manus KaueCTBEHHOW MPE3EHTAIIU HEOOXOIMMO COOIOAATh Psi
TpeOOBAHMIA:

W

OO0r1ue 5. Ilpe3eHTainus q0J)KHa HAUUHATHCS C TUTYJIBHOTO Claija,

TpeOOBaHUs /1€ YKa3bIBAE€TCSl TEMa, CBEICHUSI 00 aBTOPE U T.II.

6. Ha cnaitnax Heo0xoauMo pa3MeniaTh TOJIbKO TE€3UCHI,
KJIFOYEBbIE CJIOBA, Tpapuyeckre MaTepuaibl (CXEMBI,
PUCYHKH, TaOJIUIIBI, (HOTO U T.I1.).
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Hcnonb30BaTh €UHBIN CTUITE OOPMIICHUS.

8. KonnuecTBo cnaiifloB JOJKHO OBITH JOCTATOYHBIM IS
PacKpBITHSI TEMBI, HO He Oosee 20-THu.
Mpudter 6. Cunenyer UCII0JIb30BaTh CTaHJapTHBIE, HIUPOKO
pacnpoctpaneHHble mpudThl, Takue kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u np.;
7. Pasmep mpudTa 18 3arojJOBKOB — HE MeHee 24, s
uHpopMaluu He menee 18.
8. He pexomeHmyeTcst HCMIOIB30BaTh pa3HbIe THIBI MIPU(PTOB
B OJJHOM IPE3CHTALINH.
9. Ina BeImeneHus wWHOOpPMAIMU CIEIYyeT WCIOIb30BaTh
KUPHBIA MPUQPT, KypPCHUB WIW TTOTYEPKUBAHHE.
10.He 31m0ynoTpe0asiTh MPONMUCHBIMU OYKBaAMHU.
®oH 3. XKenarenbHO HCMOIB30BaTh OJHOTOHHBIA (DOH HESPKHUX
MacTEIbHBIX TOHOB.
4. Jlns hoHA NpeanOYTUTETHHBI XOJIOHBIE TOHA.
Hcnonp3oBanue | 3. Ha ogHOM criaiige peKOMEHIyeTCs HUCIIOIh30BaTh He OoJee
IBETa 3-X 1BETOB: OjuH s ¢hoHa, OAWH JJIs 3ar0JIOBKA, OJIMH
JUTSI TEKCTA.
4. Jlns (hoHA M TEKCTa UCIIOJIb30BATh KOHTPACTHHIE I[BETA.
[Ipeacrasnenne | 4. PekomeHmyeTcs UCHOJIb30BaTh KOPOTKHE CJOBAa W
uHbopMaIuu MPEIOKEHHUS.
5. MuHMMH3UPOBATh KOJMYECTBO TPEIJIOTOB, HApEUyui,
MpUIaraTeabHbIX.
6. 3aroJoBKU JOJKHBI MPUBJIEKATh BHUMAHUE ayIUTOPHH.
O6bem He crowTt 3amomHATh OAWH CIAW] CIMIIKOM OOJIBITAM
uHbopmauu o0beMOM HWHGpOpMALMU: JIIOJU MOTYT E€IUHOBPEMEHHO

3alIOMHUTB HE OoJiee TpeX (PakToB, BHIBOJIOB, ONIPEACICHUM. -

2.2. OueHOYHBIE CPeACTBAa PY0E:KHOT0 (TEMATHYECKOT0) KOHTPOJIS 110
aucuuminHe «buosorus»

Py06exxHbIit KOHTPOJIH TIO AUCIUIUTHHE «buonorusy mpoBoauTcs B hopme
KOHTPOJIBHBIX Pa0O0T Ha OTAENBHBIX 3aHATHUSAX TOCTE 3aBEpIICHUS U3YYCHUS
MIEPBOTO, BTOPOr0, TPETHEr0 M 4YETBEpPTOro pasaenoB. llocne 3aBeprieHus
MATOTO pazjesia pyOeKHBIH KOHTPOJIh MPOBOAUTCA B (OpME 3alIUTHI Kekca:
MIPEJCTABIICHUS PE3YJIbTATOB PEILICHHS KEMCOB (BBICTYIJIEHHUE C IPE3CHTAIIUEN ).
Py0OexxHbIi KOHTPOJIB MIECTOTO pasfieia MPOBOAUTCS B (JOpME 3aIIUTHI MPOCKTA!
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NPENCTaBIICHUS  PE3yJbTaTOB  BBIMOJIHEHUS  yueOHO-HCCIIEOBATEIBCKOTO
poeKTa (BBICTYIUICHHUE C MTPE3EHTallUeH ).

[IpuBenemM mpumepsl 3aIlaHUl JUIsl KaXkKI0r0 TUIAa PYOEKHOTO KOHTPOJIS.

1. KonrpoabHasi pabdora “MoJieKyJasipHbI YyPOBEHb OPTraHU3AIUHU
JKMBOI0”.

B pesynbraTe ocBoeHmsa mnepBoro pasupena “Knerka — crpykrypHO-
(GyHKIIMOHATIbHAS €IMHUIA )KUBOTO” 00yUaIOIUEC CMOTYT:

— XapaKTepu30BaTh CTPOCHHE M (PYHKIHUU OCHOBHBIX OHOIOIMMEPOB,
KJIETKH U €€ CTPYKTYPHBIX 3JIEMEHTOB;

— OINPENENATh Pe3yIbTaThl U3MEHEHUSI TEHETUYECKOr0 KOJa B MpoLeccax
MaTPUYHOI'O CUHTE3a;

— OpraHu30BBIBaTH HAONIOAECHHE OUOJIOTUYECKUX OOBEKTOB Ha
MOJIEKYJIIPHOM U KJIETOYHOM YPOBHE.

KonTponbHast paboTa npencrapisieT coO0M 3aJaHus B TECTOBOH (opme
pPa3IMYHOrO YPOBHS CJOKHOCTH: “HM3KHI’, ‘“‘cpenHuil” W “BbICOKUI . B
3aBUCUMOCTH OT THIIA U TPYAHOCTH 33JaHUS €r0 BBIIOJHEHUE OLICHWBAECTCS
pa3HbIM 4MCIOM OajuloB. BbINONIHEHME KaXXKIOro 3afaHusl ‘“‘HU3KOro” YypOBHS
CJIOKHOCTH oOlleHuBaeTcss | OamioM. 3a BBINOJHEHHE 3aJlaHUil ‘“‘cpeHero”
YPOBHSI CJIOXHOCTH B 3aBUCHMOCTH OT TOJHOTHl U TPABWIBHOCTH OTBETA
MPUCBaMBaeTCs 10 2 OaioB.

K 3amaHnio “BBICOKOTO” YpOBHS CJIOKHOCTH OTHOCHUTCS PEIICHHE 3a]ad.
[Ipr mpaBUNIBHOM pEIIEHUU 3aJaHUM “‘BBICOKOTO’ YPOBHS NPHUCBAWBAETCA 3
Oaina.

3aaHus BCEX YPOBHEM CII0KHOCTH ITPOBEPSIFOTCS aBTOMATUYECKH.

Pacnipenenenne 3amaHuii 1O yPOBHSAM CJIOXKHOCTH IPEICTABICHO B
cleayroIei Tadauie:

YpoBeHnnb bana | IIpouenrtHoe Tun Bonpocos
CJIOKHOCTH coep:KaHue

3aaHus 3aJaHuM

Huzknii 1 65% - 3aJJaHUS C BBLIOOPOM OJTHOTO

IIPpaBHUJIBHOI'O OTBCTA

Cpennuit 2 15 % - MHOKECTBEHHBIH BBIOOD;

- BOIIPOCHI HA YMOPSJOYNBAHUE UITH
YCTaHOBJICHHUE NIPABUILHOM
II0CJIENOBATEILHOCTH

Bricokuit 3 20 % - CUTYaIlMOHHBIC 3a]]a4u UJIH BOIIPOCHI
IpeIyCMaTPUBAIOIINE Pa3BePHY ThIN
OTBET
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Kpurepuu onieHnBaHusi pyoexHOM KOHTPOJIbHON PabOTHI:

Onenka IIpoueHT BBINOJIHEHHUS
“OTIMYHO” 85-100%
“xopor1o” 70-84%

“yIOBJIETBOPHTEIHHO” 50-69%
“HEyJIOBJIETBOPUTEIBHO” Menee 49%

1. Azotucroe ocHoBanue aneHuH B mosekyJtie JJHK koMmmuiementapHo...

1) ryanuny;
2) LIUTO3UHY;

3) ypatmiy;
4) TAMHRY.

2. K myprHOBBIM a30TUCTBIM OCHOBAHUSIM OTHOCSITCSL. ..
1) ajeHHH ¥ TyaHMH;

2) ryaHyH U [IUTO3HH,;

3) LMTO3MH U ypallu;

4) ypatui u aJicHuH.

3. Boibepure pynkiuto uPHK?

1) xpaHeHHE TeHETUYECKOHN H(OPMAIIHH;

2) TpaHCHIOPT aMUHOKHUCIIOTHI B pUOOCOMY;

3) BXOZIUT B COCTaB pudOCOM;

4) nepenoc reneruueckoit nngopmanuio ot JIHK x puéocome.

4. Knetku syKapHOT HE COJIEepKar...
1) nuzocom;

2) pudocoMm;

3) Me30coMm.;

4) xomrekca ['omabKku.

5. Knerku npokapuoT coaepxar...
1) KJIE€TOUHBIN LEHTD;

2) DHJIOIIJIA3MATUYECKYIO CETh;

3) pu60COMBI H M€30COMBI;

4) xomruiekc ["0NbIKU U JTU30COMBI.

6. Kakue OpraHOMABI BCTPEUAIOTCA TOJIBKO B PpaCTUTCIbHBIX KJIeTKax?

1) srgomIa3mMaTuyecKas CeTh;



2) MJIACTH/BI;
3) MUTOXOH/IPHH;
4) xoMrutekc I'oJIb K.

7. B metadazHoit XxpoMOCOMe BBIIETSIOT. .
1) mne4n u HEHTPOCOMY;

2) LUEHTPOCOMY U LICHTPHOJIH;

3) LIEHTPHUOJIU U LEHTPOMEPY;

4) neHTpOMEpY U IJIEYH.

8. K aBToTpodam oTHOCSTCH. ..

1) BupychI;

2) XeMOCHHTE3UPYIOIIHE OAKTePHH;
3) rpublsr;

4) mapazutuyeckue OaKTepuu.

9. Tpanckpunuus — 3710...

1) cBa3piBanre aMuHOKUCIOTHI ¢ TPHK;
2) IepeHOC AMUHOKHUCIIOTHI B PUOOCOMY;
3) yasoenue mosekyisl JJHK;

4) cunte3 ”PHK na matpuue JHK.

10. Ecniu kogupyrorias 6eaok yacth reHa coaepkut 6000 map HyKICOTHIOB, TO

CKOJIbKO aMHUHOKHUCJIOT B KOJIUPYEMOU MOJIeKYJie Oenka’?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeuuciaeHHbIX 00J€3HEH, BRI3bIBAIOTCS BUPYCAMU?
a) TyOepkyJie3 u nudpTepus;

0) dudrepus u CIIN/;

B) CIIU/I u rpumnm;

I') TPUII U TYOEpKyJie3;

12. B pe3ynbTaTe NEPBOTO AEIEHUS MEi103a TPOUCXOIUT:
a) yBenu4ueHue Habopa XpoMocoM;

0) yMeHbIIIeHHE HA00OpPa XPOMOCOM;

B) COXpaHEHHE UCXOJHOTO Ha0opa XpOMOCOM.

13. Yto npoucxoaut B anagasze Il meiioza?
1) cimpanuzanusi XpoMocoM;
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2) pacxoKIEHHUE K MOJII0caM JABYXPOMATHIHBIX XPOMOCOM;
3) pacxoskieHne K MmoJII0caM XpOMAaTHI;
4) pacrnoJioKeHUE XPOMOCOM B IIJIOCKOCTH SKBATOPA KIIETKH.

14. YcraHoBUTE COOTBETCTBUE

Opranoun OyHKIHS
1) pubocoma A) epeBapruBaHUE OTMEPIIHNX KIETOK
2) XJI0pOILTACTHI b) ¢porocunTe3
3) nM30CcOMBI B) cunres Oenka
4) EeHTPUONH I') oOpazoBaHue BepeTeHa JICTICHUS

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

15. BeiOepure XWMHUYECKHE DJIEMEHTBHI KIETKH, KOTOpBIE BXOJISIT B COCTaB
OpPTaHMYECKUX BEIICCTB:

1) kanbLWii;

2) yrJepon;

3) uuHK;

4) BomoOpo;

5) kucaopon;

6) Meb;

7) a30T.

16. YcTtaHoBUTE COOTBETCTBUE

['pynmbl aMMHOKUCHOT IIpencraBurenu
1. HeifrpanbHbie A) TIlyTaMUHOBAsI KMCIIOTA
2. Kucnsie b) nu3un
3. OcHOBHBIE B) ananun

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

17. B monekyne JJHK nykieoTuasl, coaepxaniue aaeHuH, cocTaBisaoT 10%.
CKOJIBKO TIPOIIEHTOB B JaHHOW MOJIEKYJIE HYKJICOTHIIOB, COJEPKAIINX
[ATO3UH?
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1) 10;
2) 20;
3) 30;
4) 40.

18. B monekyne PHK nykneotuasl, cogepxaiiue ypamui, coctaBisitor — 30% u
ageHuH — 40%. CKOJIBKO MPOLEHTOB a/ICHUJIOBBIX HYKJIEOTHIOB COJIEPKHUTCS B
uenu JIHK, kommiemeHnTapHoil TO, Ha KOTOPOU cuHTe3upoBaiack 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Yuactoxk monekynsl JJHK coctout n3 60 map nHykieotunoB. Onpeaenure
JUIMHY 3TOTO y4acTka (paccrosiuue mexay nHykieorunamu B JJHK cocraBnsier
0,34 uMm)

1) 20,4;

2) 24,

3) 10,2;

4) 30.

20. ®parment mousekynsl [IHK copepxutr 1230 HYKICOTMAHBIX OCTaTKOB.
CKoJIbKO aMHUHOKHUCIIOT OyJIeT BXOAUTH B cOCTaB Oenka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3amuTa KeiicoB: NMpeACTABJIEHNE Pe3yJIbTATOB pPellieHusl KeilicoB.

3ammTa Keilca SBISETCS PYOCKHBIM KOHTPOJEM IO MSATOMY pas3fieiy
“buoJoTHUs B ®KU3HKU, B PE3YJIbTaTE U3YUYECHHS] KOTOPOro 00y4YaroImuecs: CMOTYT:

— aHAJIM3UPOBATh ITUYECKHE ACTEKThl COBPEMEHHBIX HCCIIEJIOBaHUN B
00J1acTH OMOTEXHOJIOTMU U T€HETUYECKUX TEXHOJIOTHH.

Jlns 3amuThl  KeMcoB oOydaromuMmcs HeoOxoaumo B pamkax BCP
MOATOTOBUTH YCTHOE COOOIIEHHE TI0 pe3yjbTaTaM pelieHusl Keica cC
MOJITOTOBKOM TTPE3CHTALINH.

Kpurepuu onieHMBaHUSL YCTHOTO COOOIIEHUS:

Kpurepun Bbanisl
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OIlCHUBaHUsA

1 6asn 2 0as1a 3 0as1a
1. CootBercTBHE coJiepXaHue JoKIana coJiepKaHue coJiepKaHue
coJiepKaHusl JOKJIaa | JIUIIb YaCTUYHO JIOKJIaza, 3a JOKJIaaa
3asBJICHHONTEME COOTBETCTBYET HCKIIFOUEHHEM COOTBETCTBYET
3asBJICHHOMTEME OTIEIIbHBIX 3as1BJICHHOMTEMEUB
MOMEHTOB, MOJIHOKWMepeeEpack
COOTBETCTBYET pBIBacT
3as1BJICHHOMUTEMENB
MoJHONMepee€pack
pBIBacT
2. CreneHb packppITa Majiasi 4acThb TE€Ma pacKphITa TE€Ma pacKphITa

PACKPLITUS TCMbI

TEMBbI; TIOUCK
uH(popMaLuu IpoBeAEH
IIOBEPXHOCTHO; B
U3JI0KEHUU MaTepuaia
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

XOPOIIIO, HO HE B
IMOJIHOM 00BEME;
uHpopmaruu
MIPEJICTaBICHO
HEJI0CTaTOYHO; B
OTJICTBHBIX CITydasxX
HapyIlIeHa JOTUKa B
H3JI0)KEHU U
MaTepuana, He
COBCEM JIOCTYITHO

[TOJHOCTBIO;
MPEJICTaBJICH
000CHOBAHHBIN
00BEM
nH(popManuu;
H3JI0KEHHE
MaTepuaia
JIOTUYHO, JIOCTYITHO

3.YMeHue 10CTynHO
U TIOHATHO MepeaTh
coziepkKaHue JIOKJIa1a
B BUJI€ IPE3CHTAINN

W3 IPEACTABICHHOM
MIPE3EHTAlUH HE COBCEM
IIOHsITHA TEMaTHUKa
HCCIIEIOBAHMS, JETAU
HE PACKPBITEI

Ha OCHOBE
Npe/ICTaBICHHON
Npe3eHTAIUH
bopmupyercs
oO11ee MOHUMaHHe
TEeMaTHKH
UCCIICIOBaHMSI, HO
HE SICHBI JICTaIH

Ha OCHOBE
Npe/ICTaBICHHON
pe3eHTALUH
dbopmupyercs
MOJTHOE TOHUMAaHUE
TEMaTHKH
UCCIIEIOBAHMS,
PaCKpBITHI IeTaIN

OLEeHNUTE NPE3EHTALMIO M0 CIEAYIOIUM KPUTEPUSIM:

Kpurepun bajubl
OlleHUBAHUS
0 1 2
MIOJIHOTA uHpopManus, uHpopManus, IIpe3eHTALNS
UCTIOJIb30BaHUS UCTIOJb3yeMasi B NPEJCTAaBICHHASA B | COAEPIKUT MOJIHYIO

49




€€ COACPpIKAaHUC

y4eOHOro MaTepuana | Ipe3eHTaluu, He IPE3eHTaLHH, U YETKYIO
OTHOCHUTBCSI K TEME OTHOCHTCS K TeMe, | nHpopMmarmio,
HO HE/I0CTaTOYHO JOCTaTOYHYIO JUIS
MIOJTHO PACKPBIBAIOT | popMupoBaHUs

npeaACTaBJICHUA O
TEMC

JIOTHKa W3JI0XKEHUs MaTepHan MaTepHain Mmarepual,

Mmarepuaia B [Ipe3EHTAlUU HE IIpe3eHTALUN MIPUBEJICHHBIH B

COOTBETCTBUHU C COOTBETCTBYET TEME, | YaCTUYHO IIpe3eHTalH

IUIAHOM M TEMOU IJIaHa HET COOTBETCTBYET TEME | IIOJIHOCTBIO

3aJJaHUs 3aJjaHus, TUIaH COOTBETCTBYIOT

IIOCTPOEH HE TOYHO | TeMe 3aJjaHus U

COCTaBJIEHHOMY
IUIaHy

TEPMHHOJIOTHYCCKAS U
opdorpaduyeckas
IrPaMOTHOCTh

B IIPE3CHTAINH
MPUCYTCTBYIOT
opdorpadudeckue
OIIIMOKH, HE BCE
TEPMHUHBI IPUMCHEHBI
10 CYIIECTBY

B IPC3CHTAllUN
HPUCYTCTBYIOT
opdorpaduyeckue
OIIMOKHU, TSPMHHBI
MMPUMCHCHBI BEPHO

B IIPC3CHTAllUN
OTCYTCTBYIOT
opdorpapudeckue
OIIMOKH, TEPMHHBI
IMPUMCHCHBI BEPHO

aKKypaTHOCTh H MpE3CHTAIHS MPe3CHTAIHS MIPE3CHTAIHS
OpPUTHHAIBHOCTh nocTpoeHa 6e3 ydyera | IOCTpOEHa C IIOCTPOCHA B
MIOCTPOCHHSI KOMITO3UIIUT y4eTOM TpeOOBaHU | TOJTHOM
craiioB, 0e3 K 0)OPMJICHHIO, HO | COOTBETCTBHUH C
coOroIeHUS HET €MHOTO TpeOOBaHUIMHU
TpeGoBaHUil K odopmieHus oopmienus,
mpudram u ClainaoB HCIIOJIB30BaH
LIBETOBOMY OpHUTHHAIBHBIN
o OopMIICHUIO MOAXO K
oopmieHuro
CJIalJIOB

IIIkana nepesoaa 0a/1J10B B OTMETKY

17-15 6ann0B - «5»
14 - 9 6amn0B - «4»
8-6 0aiIoB -«3»

Menee 6 6aUTOB HITH OTCYTCTBHE PaOOTHI - «2»

3. 3ammuTa mpoekTa: mNpeacTaBJeHHE Pe3yJbTATOB BbINOJHEHHSA
Y4e0HO-HCCIeT0BATENLCKOT0 MPOEKTA.

3ammTa IpoeKTa SABISIETCA PyOEKHBIM KOHTPOJIEM IO HIECTOMY pa3ieity
“BUO3KOJIOTUYECKUE HCCIEAOBaHUA , B PE3YyJbTaT€ HU3YyUYEHUS KOTOPOTO
oOyyJarouecs: CMOryT:

— OIMKCHIBATH METObI OMOIKOJIOTUUECKUX UCCIIEI0BAHMI;
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— IINTAaHUPOBATH OMODKOIOTHUCCKHI OKCIICPUMCHT,
— IIPOBOAUTD OMOIKOIOTHYCCKHI OKCIICPUMCHT,
— HHTCPIIPECTUPOBATH PE3YJIbTATHI IIPOBCACHHOI'O OMOPKOIOTHYSCKOTO

OKCIICPUMCHTA C UCITIOJIb30BAHUCM KOJIMYICCTBCHHBIX MCTOJ0B.

JInst 3ammThl MPOEKTOB oOywaromumcs HeoOxoaumo B pamkax BCP
MOATOTOBUTh YCTHOE COOOIIEHUE II0 pPe3yjbTaTaM BBIMOJHEHHUS Y4eOHO-
HCCJIEI0BATENBCKOrO MPOEKTA C MPE3ECHTALUI.

TpeOoBanus K Tpe3eHTAlMd W COOOIIEHUIO OIMCAaHBI B TIPUMEpPE
BBIIIOJIHEHHSI YYEOHO-UCCIEI0BATEIBCKOIO MPOEKTA.

Kpurepuu olieHMBaHUSL YCTHOTO COOOIIEHUS:

Banasl
Kpurepun
OllCHUBAaHUSA
1 0aaa 2 daJi1a 3 0asi1a
1. CooTBercTBHE coAepKaHue JOKJaaa coaepKaHue COZIEp)KaHUE
COZEPKAHUS JOKJIala | JUILIb YACTUYHO JIOKJIaaa, 3a IOKJIaga
3asBJICHHOU TEME COOTBETCTBYET HUCKIIIOUEHHEM COOTBETCTBYET
3asIBJICHHON TeMe OTIICIIBHBIX 3asgBJICHHON TEME U
MOMEHTOB, B IIOJIHOU Mepe €€
COOTBETCTBYET pacKkpbIBaeT

3as1BJICHHOU TeMe U
B IOJIHOW Mepe €€
pacKpbIBaeT

2. CreneHpb
PaCKpPBITHS TEMBI

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

TeMa PacKpbITa
XOpOIII0, HO HE B
IMOJTHOM 00BEME;
uHpopMauu
MIPEICTaBIICHO
HE/I0CTaTOYHO; B
OTIENBHBIX CITyJasx
HapyIleHa JOTHKa B
U3JI0KCHUT
marepuana, He
COBCEM JIOCTYITHO

TeMa pacKpbITa
MOJTHOCTBIO;
Mpe/ICTaBIICH
000CHOBaHHBIH
00BEM
uHpOpMaINH;
U3JI0KCHHE
Mmarepuana
JIOTHYHO, TOCTYITHO

3.YMeHue 10CTyIHO
U ITOHSTHO Hepe,uaTL
coJiepKaHue JO0KJIana

13 IPEACTaBICHHOM
MIPE3EHTALIMHA HE COBCEM
MOHSITHA TEMaTHKa
HUCCIICAOBaHUA, ACTAIN

Ha OCHOBE
MPECTAaBICHHON
MIPE3EeHTAlNN

dbopmupyercs

Ha OCHOBE
MPEICTAaBICHHON
MIPE3EHTALNN

bopmupyercs
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B BUJC IMPE3CHTAlNU

HE PaCKPBITHI

o0111ee IIOHUMAaHUE
TEMATUKHU
HCCJIEIOBAHMS, HO
HE SICHBI I€TaIN

IIOJIHOC ITIOHUMAaHHUEC
TEMAaTUKH
HCCIICIOBAHUAA,
PACKPBITHI ACTATIA

OueHuTe NPEe3eHTALMIO 110 CIEIYIOIUM KPUTEPHUSIM:

€C COACPIKAHUC

Kpurepun Bajsl
OLICHUBAHHSA
0 1 2
II0JIHOTA uHpopmanus, uHpopManus, IIPE3EHTALNS
MCIIOJIb30BaHUs UCIOJIb3yeMas B IIPEJICTABICHHAS B | COAEPIKUT MOJIHYIO
y4eOHOro Marepuana | Mpe3eHTaluu, He IIPE3EHTALNH, U YETKYIO
OTHOCHUTBCSI K TEME OTHOCHUTCS K TeMe, | uHdopmanuzo,
HO HEJJOCTaTOYHO JOCTaTOYHYIO IS
MIOJTHO PACKPBIBAIOT | popMupoBaHUs

npeacTaBJICHUA O
TEMC

Marepualia B
COOTBETCTBHH C
IJIAHOM M TEMOH
3aJaHus

JIOTHKA U3JI0KCHUA

Marepual
MpEe3EHTalNU HE
COOTBETCTBYET TEME,
IIJIaHA HET

Marepuan
MpE3eHTalUN
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, TJ1aH
MIOCTPOEH HE TOYHO

Marepuall,
MPUBEJACHHBIN B
Mpe3EHTalNU
IIOJTHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHnusT U
COCTaBJICHHOMY
TJIaHy

opdorpapuyeckas
IPaMOTHOCTb

TEPMHUHOJIOrHYCCKas 1

B IpE3CHTAlUA
MPUCYTCTBYIOT
opdorpaduueckue
OIIIMOKH, HE BCE
TEPMUHBI IPYMCHCHDBI
0 CYIIECTBY

B IpC3CHTAlUN
MPUCYTCTBYIOT
opdorpaduyeckue
OIINOKU, TEPMHUHBI
MMPUMCEHCHBI BEPHO

B IIPC3CHTAlUA
OTCYTCTBYIOT
ophorpaduueckue
OILIMOKH, TEPMUHBI
IMPUMEHCHBI BEPHO

AKKypaTHOCTb U
OpUTMHAJIbHOCTh
ITOCTPOEHUS

TPE3CHTALUS
noctpoeHa 6e3 yuera
KOMITO3U NN
cIapmoB, 0e3
coOIroIeHNs
TpeOoBaHMIT K
mpudTaM u
LIBETOBOMY
0(OpMIICHUIO

Mpe3CHTAIHS
MOCTPOEHA C
y4eToM TpeOOoBaHM
K 0(OpMIICHHIO, HO
HET €MHOTO
odopmIIeHUs
CJIalIOB

Mpe3eHTalus
IIOCTPOEHA B
MIOJIHOM
COOTBETCTBHH C
TpeOOBaHUSIMHU
oopmienus,
UCIIOJIb30BaH
OpUTMHAJIbHBIN
HOJXOJ K
oopmienuro
CJIalIOB
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Kpurepuu oneHuBaHUS 3alIUTHI IPOEKTA: OAJIJIBI 32 YCTHOE COOOIICHHE U
ONpE3CHTAMI0 CYMMMUPYIOTCA. ONCHKA BBICTABIKICTCA B COOTBCTCTBHM CO
IIKaJIOM:

17-15 6annoB - «5»

14 - 9 6amnoB - «4»

8-6 OaimoB -«3»

Menee 6 6aI0B HIIM OTCYTCTBHE PAOOTHI - «2»
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2.3. OueHOYHbIE CpPeACTBA MPOMEXKYTOYHOH ATTeCTALMU MO JMCHUIJIMHE
«buogorus»

[IpomexxyTOuHass KOHTPOJb MO AUCHUIUIMHE «BUONOTrUs» MPOBOAUTCS B
BHUJIE MHCHMEHHOW HTOrOBOM KOHTPOJIbHOW paboThl. KoHTponwHas pabota
BKJIIOUaeT B ceOs JBa THUMA 3aJaHUN: TECTOBBIE BOIPOCHI, HANpaBICHHE Ha
IIPOBEPKY YCBOEHHSI TEOPETUYECKOIO0 Marepuaja, W 3aJadyd W 3aJaHus,
HaIpPaBJIEHHBIE HA TIPOBEPKY CHOPMHUPOBAHHOCTH MPAKTUYECKUX YMEHHIA.

Yacte 1 comepxut 15 3amanuii ¢ BHIOOPOM OJHOTO BEPHOI'O OTBETA U3
yeTblpex M 10 3agaHuil ¢ BBIOOPOM HECKOJBKMX BEpPHBIX OTBETOB, Ha
COOTBETCTBUS OMOJIOTMUECKUX OOBEKTOB, IPOLIECCOB U SBJICHUI.

Yactp 2 comepkut 4 3a1aud U3 pa3HbIX TEM JUCLUUILIMHBI U | MpaKTUKO-
OpUEHTHPOBAHHOE 3a/laHue, GOPMUPYEMOM B COOTBETCTBUM C METOAMYECKUMU
PEKOMEHJALUSIMU.

B 3aganusx 1-15 BeiOepuTe 0IMH MPABUIBHBIN OTBET:

1. XUMMYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAET
MOJIEKVYJIA

1) ne30kcuprOOHYKIEMHOBOM KHCIIOTHI

2) puOOHYKJIENHOBOM KUCIOTHI

3) nunuaa

4) nonucaxapuaa

2. YIAJIEHUE IMMEPOB TUMHMHA B MOJIEKVYIJIE JIHK
I[MPOUCXOIUT B ITPOLECCE

1) TpancBepcuu

2) penaparuu

3) perukanuu

4) Tpancdopmanun

3. 1JIA1 OBPA3OBAHUA JIMITNIHOI'O bBUCJIOA BAXXHBI
B3AVMOJIEMCTBUS MEXY MOJIEKYJIAMHU JIUITUIOB:
1) BogopoaHbIE U HOHHBIE

2) UOHHBIE U KOBAJICHTHbIE

3) KoBaNieHTHBIE U TUAPODHOOHBIE

4) Tonbko ruapodoOHbIC

4. YIAJIEHUE ITMUMEPOB TUMMNHA B MOJIEKVYIJIE JIHK
I[MPOUCXOIUT B ITPOLECCE

1) penapauuu

2) Tpanchopmaruu

3) TpaHCBEepCcUHU

4) peruvkanuu

5. I KJIETOK PACTEHNI HE XAPAKTEPEH CUHTE3
1) amuHOKHCIIOT

2) HYKJICOTH/IOB

3) ruKoreHa
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4) dochonunuaoB

6. B I[IPO®A3E MUTO3A TJINMHA XPOMOCOMbBI YMEHBIIAETCA 3A
CUET

1) TpaHCKpUIIITUU

2) penyniuKaiuu

3) neHatypauuu

4) cnupanuzainuu

7. BIATOAAPA KOHBIOTALIUM U KPOCCHUHI'OBEPY ITPOUCXO/UT
1) yBenuueHue ynciia XxpoOMOCOM BJIBOE

2) oOMeH reHeTndeckoi nHpopManuen Mex1y TOMOJIOTHIHBIMU XPOMOCOMaMU
3) yMEHbILIEHUE YUCIIa XPOMOCOM BIBOE

4) yBenUUYEHHUE YUCIIA TaMET

8. IIOJIMIENITUAHBIE LHEIIN CUHTE3UPYIOTCA HA PUBOCOMAX,
HAXOIAIINXCA:

1) B 1uTO305€ 1 MOAUPUIMPYIOTCS TAKXKE B IUTO30J1€

2) B LMTO30J1€, 3aTeM MOAUPUIMPYIOTCS B anmapate [ onpmku

3) Ha MmemOpaHe HI0IIIa3MaTHIYECKOI0 PETUKYIYMa, 3aTeM MOIUPULUPYIOTCA
B anmapare [ onbKu

4) B 1MTO3071€, 3aTEM MOJAUPHUIIUPYIOTCS B JIIOMEHE JIM30COMBI

9. UHTPOHBI BCTPEUAIOTCA B TEHAX

1) TonbKO 3yKapuoT apxeOaKTepHii

2) 3yKapuoT U 3yOaKTepHid

3) sybakTepuii U apxebakTepuii

4) apxeOaKkTepuii U SyKapruoT

10. BCE PEAKIIMN CUHTE3A OPTAHUYECKKX BEIIECTB B KJIIETKE
I[MPOUCXOIAT

1) o6pazoBanremM Monekya ATD

2) ¢ OCBOOOXKICHIUEM DHEPTUHU

3) paciieryieHueM BeliecTB

4) UCTIOIB30BAHUEM SHEPIUU

11. U3 OJIHOU MOJIEKYJIbI HYKJIEMHOBOM KUCJIOTEI B
COEJUHEHNUA C BEJIKAMU COCTOUT

1) MutoxoHapus

2) xpomocoma

3) ren

4) XJ0pOoILIacT

12. JOYEPHUE XPOMATHU/Ibl CTAHOBATCA CAMOCTOSATEJIbBHbIMUA
XPOMOCOMAMMU ITOCJIE

1) cnapuBaHusi TOMOJIOTUYHBIX XPOMAaTHU/]

2) oOMEHa y4acTKaMH MEX]ly TOMOJIOTHYHBIMU XPOMOCOMAMH

3) pa3aeneHus COeIMHAIOMIEH HX HEHTPOMEPHI

4) BeICTpauBaHUs XpPOMOCOM B 3KBaTOPHAJIHOM TNIOCKOCTU KIIETKH

13. TEHETUYECKU KOJI — DTO:
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1) HabOp KJICTOYHBIX 'CHOB

2) HyKJICOTHIHAS TTOCIICA0BATEIbHOCT TeHA

3) reHeTHYECKAs KCIIPECCHUS

4) cucteMa 3amrcy TeHETHUECKOW nHpOpMaIK

14. B KAKMX W13 ITEPEUMCJIEHHBIX OPT"AHEJIJI CAMA BBICOKAS
KOHLIEHTPAILIUS Ca?*

1) simpe

2) MUTOXOHIPHUSIX

3) nurTomazme

4) armapare ["oybxu

15. KAKHME U3 IIEPEYMCJIEHHBIX HMXXE CTPYKTVYP KJIETKU HE
NMEIOT MEMBPAHBI

1) nu30CcOMBI

2) XJIOpOTLIACTHI

3) AAPBIIIKH

4) anmapar I'onbmku

JTAJIOHBI OTBETOB

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

OTBET 1121411342314 |2 |3 |4 2|3

B 3ananusax 16-25 BeiOepuTe HECKOJIBKO MPABUIBHBIX OTBETOB UM YCTAHOBUTE
COOTBETCTBHUE WIH ITOCJIEI0BATEILHOCTD:

16. BOCCTAHOBUTE B UICTOPUYECKOM IIJIAHE
[IOCJIEJIOBATEJIBHOCTB STAIIOB BO3JEMCTBU S YUEJIOBEKA HA
BUOC®EPY:

1) ycunenue BIUSHHS Ha PUPOTY C KOPEHHBIM TPe0Opa30BaHUEM YacCTH
AKOCHUCTEM;

2) U3MEeHEeHne PKOCUCTEM Yepe3 MacThOy CKOTa, YCKOPEHHE POCTa TPaB MyTeM
WX BBDKUTAHUSA U T. IL.;

3) m1o6anbHOE U3MEHEHUE BCEX DKOJIOTHUECKUX KOMIIOHEHTOB B 11€JIOM B CBSI3H
C HEOTPAaHUYCHHOW WHTEHCU(DUKAIIUEH XO3SICTRA,;

4) CBepXUHTEHCHUBHAsI 0X0Ta 0€3 Pe3KOro M3MEHEHHUS YKOCUCTEM B IMEPHUO/T
CTaHOBJICHUSI YEJIOBEUECTBA;

5) Bo3aeicTBHE JII0/IeH HAa Orocdepy JIUIb KaK OOBIYHBIX OMOJIOTMYECKUX
BUJIOB.

17. BBIBEPUTE ITPOLECCHI, ITPOTEKAIOIIUE B [TPO®A3E ITEPBOI'O
JIEJIEHV ST MEHO3A

1) oOMeH yyacTkamMu XpoMOCOM
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2) Habop xpomocoM u yucio mojekys JIHK B kietke — 4n4c

3) neneHue HEeHTPOMEP XPOMOCOM

4) popmupoBaHHe BEpeTEHA JIETCHUS

5) BbICTpauBaHUE XPOMOCOM IO IKBATOPY KIETKU

18. KAKUE ITPOIIECCHI ITPOUCXOIAT B KIIETKE B ITEPHUO/]
NHTEP®A3bBI?

1) cnupanuzanus XpoMocom

2) penyrumkanus moiekya JJHK

3) pacTBOpeHHUE SIACPHOU 000JIOUKH

4) cuHTE3 OEJIKOB B IIUTOILIA3ME

5) cunte3 uPHK B siape

19. MAJIBIE KPYT'OBOPOTAI YI'JIEPOIA B BUOCOEPE MOI'YT
OCYUIECTBJIATBHCA CIIEAYIOIUM ITYTEM:

1) yrimekuciblil a3 BelensieTcs B atMmocdepy B nporecce GOTOCUHTE3a B
JTHEBHOE BpEMSi, @ B HOUHOE BPEMsI €T0 YacTh MOTJIONIACTCS PACTCHUSIMH U3
Cpelbl;

2) yrIIeKUCIbIN Ta3 MOoTrJIoaeTcs u3 arMocepsl B nmporecce GOTOCUHTE3a B
JTHEBHOE BpPEMSI, a B HOUHOE BPEMSI €TO YaCTh BBIJCIACTCS PACTCHHUSIMH B CPEY;
3) yraekucaslii ra3 atMocdepsl MOToIaeTcs B mpoiecce GOTOCHHTE3a ¢
00pa3oBaHWEM OPTaHUYECKHX BEIIECTB, a C THOEbIO PACTEHUI M )KUBOTHBIX
MIPOMCXOIHUT OKUCIICHNE OPTaHUYECKUX BEIIECTB C BHIICICHUEM YTIIEKHCIIOTO
rasa;

4) yriekucibli ra3 aTMoc(epbl NOrJIOoMAETCs B Mpoliecce POTOCUHTE3A, a IPU
JIBIXaHUU BBIICNSIETCS B aTMOC]epy;

5) yriekucislii ra3 atMocdepbl OTIIONIAeTCs B mpoliecce GOTOCHHTE3A, a MPHU
C)KUTaHUM OPTaHUYECKUX BEIIECTB BhIACISIECTCS B aTMOchepy.

20. YKAXUTE ITOCJIEAOBATEJIBHOCTH ®A3 OIIJIOAOTBOPEHNM .
1) cnmusiHue rameT, Ui CUHTaMUi

2) TUCTAaHTHOE B3aMMOJICHCTBUE U COMMIKEHHUE TaMET

3) KOHTAKTHOE B3aMMOJICUCTBHE TaMeT U aKTUBAITUS SHIICKIICTKH

21. YCTAHOBUTE IIOCJIEJJOBATEJIBHOCTH CTAJIUN
NHINBUAYAJIBHOI'O PAZBUTUA YEJIOBEKA, HAUMHAS OT
3UT'OThI.

1) dopmupoBanue YeThIPEXKaMEPHOTO Cep/ILia

2) oOpa3zoBaHue 0J1aCTOMEPOB

3) popMupoBaHrEe HEPBHON CHCTEMBI

4) popmupoBaHre ME301€pPMbI

5) oOpa3zoBaHKe IBYXCIOWHOTO 3apOIbIIIa

22. BRIBEPUTE TPU ®YHKIUU ITJIASMATHUYECKOI MEMBPAHBI
1) obecnieunBaeT NOCTYIUIEHUE B KJIETKY HOHOB U MEJIKUX MOJIEKYJI

2) o0ecrieunBaeT NepeABUKEHUE BEUIECTB B KIIETKE

3) OTrpaHMYMBAET UUTOIIA3My OT OKPYXKAIOLIEH CpeIbl

4) y4acTByeT B MOIJIONICHUH BEIIECTB KJIETKON

57



5) npuaaeT KJIEeTKe KEeCTKy hopmMy
6) cayxuT MaTpuiei 1 cuare3a uPHK

23. BBIBEPUTE JIBA ITPM3HAKA HE ITOAXOAAIUUE T OIIMCAHUA

TPAHCKPUIILIUU Y DYKAPUOT

1) oOpa3oBaHKe NOIUHYKIEOTUIHON LIETH

2) COEMHSIOTCS HYKJICOTH/IbI, COJIEPIKAIIUE 1€30KCUPUO03Y

3) matpuiieit cinyxkut Mmonekyna JIHK

4) mpouCcXoauT B SApE

5) yasoenue mosekyisl JJHK

24. YCTAHOBUTE INHOCJIIEAOBATEJIBHOCTbB ITPOLHECCOB

OMBPUOHAIJIBHOI'O PA3BUTHA ITO3BOHOYHbBIX )KUBOTHBIX:

1) 3akiiajKa 3a4aTOYHBIX OPTaHOB 3apObIlIa

2) HampaBJICHHBIE MTEPEMEILIEHUS KIETOK U UX AU dHepeHInpOBKa

3) pa3BUTHE HEPBHOM MJIACTUHKH

4) cnvsiHMe AWLEKIIETKU U CIIepMaTo301/1a U 00pa30BaHUE 3UTOTHI

5) dopMupoBaHHE MHOTOKJIETOYHOT'O OJJTHOCIOMHOIO 3apO/Iblila

25. YIHOPAAOUUTE NUCKOITAEMBIE ®OPMbI YEJIOBEKA I10
BPEMEHU CYIIECTBOBAHNS, HAUMHAS C CAMOI JIPEBHEN
O®OPMBbI:

1) YenoBek ymenblii

2) KpoMaHbOHIIBI

3) Heanpepranbiipi

4) YenoBek NpsIMOXOISIINANA

5) ABcTpanonurex

ITaJ10HbI OTBETOB

Ne 16 17 18 19 20 21 22 23 24 25
3alaHusA
OTBET 5’472’113 114 21415 31415 21311 215$413$1 1,314 2,5 4’5,12’3, 5’1,24’3,

B 3apganusx 26-30 pemwre 3agaun:

3aganue 26. 3agaua Ne 1. Onpenenute, Kakasi OKpacka LIBETKOB OyJeT y pacTeHUN ropoxa,
MOJyYEHHBIX OT CaMOONBUICHHS TOMO3UIOTHBIX POAUTENBCKUX (OpPM C KpacHBIMH H C

OenbIMU LIBETKaMH, a TAKXKe OT UX CKpEIIMBaHUs MeX 1y co00i.0

Pemenne. OGe ponutensckue GOpMbl TOMO3UTOTHBI, TIO3TOMY 3aIMCh CKpelMBaHUIl OyneT

CHEAYIOLIEH:
— ot camoonuieHus: 1) P: AA xAA; 2) P: aaxaa;
— OT MepeKpecTHOro onbuieHus: P: AA xaa.

["'omo3urotHsie GOPMBI JAOT €AUHCTBEHHBIN THII TaMeT, U MO3TOMY IIPH UX CIUSHUH OyaeT

MoJTy4ueH eAMHCTBEeHHbIN Tin moToMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHOIIBETKOBbIE TOMO3HIOTHBIE PACTEHHS JAIOT TOJIBKO (POPMBI C KPaCHBIMHU
nBeTKkaMu. 2. Bce mMOTOMKHM pacTeHuil ¢ OelbIMU IBETKaMU OyIyT OEOIBETKOBBIMH (OHHU
BCErJa roMO3UTOTHBI). 3. Bce pacTeHHs OT CKpeuMBaHUs KPAaCHOIIBETKOBBIX TOMO3UTOTHBIX
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Cc OCJIONBETKOBBIMM  OYyIyT  KpPAaCHOIIBETKOBBIMH  (IIOMHHAHTHBIM  ()EHOTHII), HO
TeTePO3UTOTHBIMHU IO TEHOTHITY.

3ananme 27. 3apaua Ne 2. Ha peGenka c | rpynmoit KpoBu B pOJJOME NMPETEHIYIOT IBE
POIUTENbCKUE TapBbI:

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

— 2 nmapa: mMars co 11, oren ¢ III rpynmnoit kpoBu.

Kakoii mape npunaanexxut pedeHok?

Pemenue. Pe6enok c I rp. kpoBu no renoruny — [°1°. Takoe couetanue ajuienaeii BO3SMOXKHO
TOJBKO B Cly4ae, €CIM TaMeThl W OTIa, M Mmarepu OyayT coaepxarb amienu [°.
CrnenoBatenbHO, 3Ta KOMOMHAILMS TE€HOB MOIJIa OCYLIECTBUTHCS TOJIBKO MpPH 3a4yaTHU
pebeHka B  cioy4ae BTOpPOM  mapbl, KOrja MaTh H  OTEHl  T'eTepO3UTOTHI.
3anuieMcxeMyCKpeluBaHUs .

P:1AI°¢xIBI°3; GQ: 0,51 A +0,51° GJ: 0,51 B +0,51°; =>F1: 0,25 I°I°,

OueBHIHO, YTO MEepBasi CYNpYy>KecKas mapa MpeTeH10BaTh Ha 3TOr0 peOeHKa HE MOXKET, T. K. y
Hee MOTyT ObITh ieTH ToibKo co I u Il rpynmamu kpoBu:

P: I°1° @x | A1 BJ; F1: 50% IA 1°u 50%IB I° (yaereii Il u Il rp. kpoBHCOOTB.).

OtBet. PeOeHOK MpUHAITICKUT BTOPOM TTape CYIIPYTOB.

3ananme 28. 3agaua Ne 3. Onpenenure cpeaHUi pa3Mep JMCTOYKOB y Oenoro Kiesepa,
MOJyYCHHOTO OT CKPEIIMBaHUS TETOPO3UTOTHBIX PACTCHHU C JUcToukamu 10 m 7 MM
COOTBETCTBCHHO.

Pemenne. OmnpeiensieM TeHOTHIIBI M 3aIIMChIBAEM CKPEIIMBAHKE:

P: V ba v x V by v; onpenensemramers: GQ: 0,5V ba + 0,5v; GJ: 0,5V by + 0,5v;
nonygaeMnotoMkoB: F1: 0,25V baVby; 0,25V ba v; 0,25 V by v; 0,25vv.

OtBet. [Tomydeno 4 tumna (EHOTHUIIOB U TCHOTUIIOB B PAaBHBIX COOTHONICHUSX. M3 HUX 1S
nepBoro OyJIeT XapakTepHa CBEPXJOMUHAHTHOCTD (CpeaHHI pa3Mep TUCTOYKOB 18 MMm).

3aganue 29. 3agauya Ne 4. [Ipoananusupyiite XxapakTep nepeiadu perecCUBHOrO, YaCTUYHO
CLIETJIEHHOTO C I10JIOM, HacJIeICTBEHHOT0 3a00JI€BaHMsI OT MaTepu K OTOMKAaM.

Pemenne. P:2X aXad X AY A Gonbna F1: X AX ad XaY AF2:9X AX a; @X aXa ;d X
AY A ; 3X aY A 6onbHa

OrtBet. bosie3Hb nepenaercs oT MaTEPU Yepe3 JETEN U MPOSBIIAETCS TOJIBKO Y BHYYEK.

3apanme 30. 13 snemMeHTOB cool1ecTBa (10JIeBKa, 3€pPHO 371aKOB, (DUIIMH, XOPEK) COCTaBbTE
MUIIEBYIO 1IETTh M Ha OCHOBAHWU TPABWJIA SKOJOTHYECKON MHPAMHUJIBI OTIPEICITHTE, CKOIBKO
HY>KHO 3€pHa, 4TOOBI B JIECY BBIPOC OJIUH (PUIMH Maccoii 2,5 Kr.

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

B wutToroBoii paboTe mpencTaBieHbl 3aJaHUs, OTHOCSIIMECS K TpeM
YPOBHSIM CJIOKHOCTH: “HU3KHN~, “‘CpeaHUi’, “BBICOKMI . B 3aBHCUMOCTH OT
TUIIAa U TPYIHOCTH 3aJaHUSl €r0 BBIINOJHEHUE OLEHUBAETCS Pa3HbIM YHCIOM

J0B. BelnonHenn (o) JaHusl “‘HU3KOT BHS CJIOKHOCTH
O0ayuioB. BpInmosnHeHWe Kaxxaoro 3ana “HU3KOr0” 0 CJIO’KHOC
oueHuBaerca 1 Oamiom. 3a BBINOJHEHUE 3aJaHUN ‘“‘CpeAHEro” ypOBHS
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CIIOXHOCTH B 3aBUCUMOCTH OT TIOJIHOTBI M TPAaBWIBHOCTH OTBETA
npurcBauBaeTcs 710 2 OaJIOB.

K 3amanuio “BBICOKOTO” YpPOBHS CJIOKHOCTH OTHOCUTCSI PEIICHUE
CUTYAIIMOHHBIX 3aJa4. 3a BBINOJHEHUE 3aJaHUN “BBICOKOTO” YPOBHS B
3aBUCHUMOCTH OT TMOJIHOTHI M TPaBWJIBHOCTH OTBETAa IMPUCBaMBaeTCs N0 3-X
0aoB.

3amaHus “HU3KOro” W “‘CpeHero”’ YpOBHEH CIOKHOCTH IPOBEPSIOTCS
aBToMatndecku. OTBEThl Ha 3aJaHus ‘‘BBICOKOTO” YpPOBHS TPOBEPSIOTCS B
PYYHOM pPEKUME.

Pacnipenenenne 3amaHuii MO yPOBHSAM CJIOKHOCTH TMPEICTABICHO B
cleayroIel TadauIe:

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, NIPELyCMaTPUBAIOIINE 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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