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1 HACITIOPT KOHTPOJIbHO-UBMEPUTEJIBHBIX MATEPUAJIOB

1.1. Hean u 3agaum co3panuss KUM y4yedoHOro npeamera

Lenpto co3maHuss KOHTPOJIBHO-U3MEPUTENbHBIX MarepuanoB (naisee - KHWM) yueOHoro mnpenmera
ABIISICTCS TPOBEJCHHE aTTECTAlMM OOYYaroIMXCs Ha COOTBETCTBHE HX IEPCOHAIBHBIX JOCTHXEHHUN
MO3TAIHBIM TPEeOOBAHUSM MPOTrpaMMBbl Y4eOHOTO mpeaMeTa (TeKyIIUid KOHTPOIb), UIsl YCTaHOBIICHHUS B
XOZIe AaTTECTAllMOHHBIX HWCIBITAHUNA CTYAEHTOB, 3aBEPIIUBIIMX OCBOEHHE 00I1e00pa3oBaTeIbHON
MporpaMMsbl, (akTa COOTBETCTBUS/HECOOTBETCTBUS YPOBHS MX MOAroToBKM TpeboBaHusm OPI'OC
cpeaHero oOmero oOpa3oBaHMs, MOJIYYaeMOro CTYJEHTOM B IIPOLECCE OCBOCHHMS MPOrpamMMbl
MOJrOTOBKH CHELHMAINCTOB CPEIHETO 3BEHA.

3amaun KM yue6GHoro npenmMera:

- KOHTpPOJIb U YIpPaBJIEHUE IPOLIECCOM MPHOOPETEHUsl CTyACHTaMHU HEOOXOAMMBIX 3HAHUM, YMEHHH
omnpenenenHbix PI'OC cpeanero obiiero o6pazoBaHus, MOIy4aeMOro CTYACHTOM B Mpolecce 00ydeHus
10 IPOrPaMME MOJArOTOBKH CHELUATMCTOB CPEIHETO 3BEHA;

- OLEHKa JOCTWXEHMH OOydaromMxcsi B Hpolecce H3yueHHs Y4eOHOro IMpeaMeTa C BbIIEICHUEM
MIOJIOKUTEIBHBIX/OTPUIATENIBHBIX PE3YJbTATOB M IUIAHUPOBAHUE MPENLyHPERKAAIOIINX/KOPPEKTUPYIOLIUX
MEpOIPUATHH.

1.2. Ouenka pe3yJibTaTOB OCBOCHHS Y4eOHOIr0 nmpeaMera

OneHka pe3yJbTaTOB OCBOCHHS MNPOTpaMMbl Y4eOHOrO NpeaMeTa BKIKYAeT: TEKYLUIMH KOHTPOJb
yCIIEBaEMOCTH.

Texkymmii KOHTPOJIb YCHEBAa€MOCTH IpEACTaBiIsgeT co00 NpOBEpKY YCBOEHHs MaTepuaia yueOHOTro
MIpeIMEeTa, PEryJIsIPHO OCYIIECTBISEMYIO Ha IPOTSKEHUH CEMECTPA.

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS B (pOpMeE:

- TECTUPOBAHUS;

- 3aLUTHI UHIUBHIYaJIbHBIX IPOEKTOB;

- KOJUIOKBHYMa;

- KOHTPOJILHOU PabOTHI.



1.3. PeecTp (poHIa OLIEHOYHBIX CPEACTB MO yueOHOMY npeamery buoJsiorus

ITacmiopT OIEHOYHBIX CPEJICTB MO TUCIUIIIUHE «BHOJIOTHS»

Pasnen 1

Kitetka — CTpyKTYpHO-(OYHKIHOHAIBHAS €IUMHUIIA KUBOTO

Pesynbrarer 00yueHus

Ha OCHOBE HAOJIFOICHUS

XapakTepru3oBaTh CTPYKTYpPHO-(QYHKIHOHATIBHYIO OPraHU3aLUI0 KIETKH

(TemMaTH4ecKoro) KOHTPOJIS.

OrneHOYHOE MEPONPUATHE PYOEIKHOTO

Kontponbnas pabora « MoneKyIapHBIN YPOBEHb OPTaHU3ALNH KUBOTO»

HayKa

MOJICKYJIAPHOM M KJICTOYHOM YPOBHC

Konrtponupyemsie pasaensl | Pesynbrarel 00yueHus HaumenoBanue OIIEHOYHOT'O
(Tembl) mpenMera cpejcTBa
Tema 1.1 buosmorns kak OnuceIBaTh METOIBI UCCIIENOBAHNS Ha 1. Tabaumsl C ONHMCAHMEM METOHLOB

MHUKPOCKOITHPOBAHHS c ux

Tema 1.2 O01as
XapaKTEPUCTHKA KU3HH

XapakTepu3oBarhb YPOBHH JKUBOU
MaTepuu OnucsIBaTh METOBI
HCCIENOBAaHU HAa MOJIEKYJAPHOM U

KJIIETOYHOM YpOBHE

JOCTOMHCTBAMH M HEJOCTATKAMU
2. Tabmuua «Bkiag y4eHbIX B pa3BUTHE
OHOJIOTHI»

CpaBHUTENbHAS Ta0JiMla CXOJCTBA U
PAa3IUYH KMBOTO U HE JKUBOTO

Tema 1.3 buosornuecku

XapakTepuzoBaTh CTPOSHHE W CBOWCTBa

1. Ilepeuenp BOIIPOCOB K

(yHKUIHMOHANbHAS
OpraHu3auys KJIEeTOK

CTPOEHHUSI KJIETOK OpPraHu3MOB pa3HbIX
HapcTB kuBoM mpupoasl IIpoBoauTh
HaOIIFO/IeHNE KJIETOYHBIX CTPYKTYp U WX
M3MEHEHHUU C MOMOILbI0 MUKPOCKOTa

Ba)KHBIE XUMUYECKUE OCHOBHBIX OMOMOJIEKY T [IpoBoauTh | GPOHTATILHOMY OIPOCY

COCTMHEHUS HaOII0/IeHUE nu3MeHeHu# | 2. OTYeTHl Mo JIabopaToOpHBIM padoTam
(hYHKIIMOHUPOBaHUS OMOIIOIMMEPOB

Tewma 1.4 CTpykTypHO- Paznuuate  cymiectBeHHble — mnpus3Haku | 1. IlepeueHb BONMPOCOB K OLIEHMBAaEMOM

JUCKYCCUHU

2. MeHnTaneHas Kapra o
KJIaccu(UKalMuU KIETOK U UX CTPOSHHIO
Ha TpPO- W DJYKAPHOTHYECKHX M TI0
LapcTBaM B MUHM TpyImnax

3. Otyetsl 110 1a00PATOPHBIM paboTam

Tema 1.5 CtpykTypHO-
(YHKIMOHAIBHBI €

Pasnmuuate  CcymiecTBeHHbIE  MPHU3HAKH
CTPOCHHUS KIIETOK OpPTraHU3MOB PAa3HBIX

1. Ilepeuenn BOIIPOCOB K
(poHTANBHOMY OTIPOCY

CTPYKTYpY U (DYHKIIHOHAJIBHOCTH OeNKa B
Cllyuyae M3MEHEHHUs II0CJIE[0BaTEIbHOCTU
Hyxieornos JJHK

(hakTopsr napcTB kuBoW mpupoasl Omnpenensats | 2. I'moccapuid ¢ ONpeNeNeHHBIM
HAaCJEACTBEHHOCTH nocnenoBaTenbHocTh HykiaeotunoB JHK | nmepeuneM TepmMuHOB

u PHK 3. 3amaun Ha OTIpEIICIICHHE

[IOCJIE0BATEILHOCTH HYKJIEOTH/IOB

Tema 1.6 [Ipoueccnl | XapakTepu3oBaTh MPOLECCH MATPUYHOTO | 1. Ilepeuenn BOITPOCOB K
MaTpUYHOTO CHHTE3a CUHTE3a Onpenensats | GPOHTATEHOMY OIIPOCY

TI0CIIE/IOBATENBHOCTh ~ AMHHOKHCIOT B | 2. BOmpocsr st tecta

MoJieKkysle  Oenka  MHTepnpeTupoBaTh 3. 3anauu Ha OlpeAcIcHHue

[I0CJIE0BAaTENbHOCTH aMHMHOKHCIOT B
MOJICKyJIe Oenka

4. 3anaun Ha OIIpEJEIICHHE
[IOCJIEI0OBATENIFHOCTH aMHMHOKHCIOT B
MOJIEKyJle OejKa B ciydae H3MEHEHUS

(hOpMBI KU3HU

CTPOCHHUS KIIETOK OpPTaHWU3MOB pPa3HBIX
LAPCTB KUBOU MPUPOIBI

II0CJIE10BaTEILHOCTH HYKJIEOTHJIOB
JHK
Tema 1.7 Heknerounsie Pasnuuate  cymiecTBeHHble  NpU3HAKH | 1. Ilepeuenn BOIIPOCOB K

(poHTANTBEHOMY OTIPOCY
2. Ilpe3eHTalys U yCTHOE COOOLIEHUE,
COTJIACHO MEPEYHI0 TEM

Tema 1.8 OOMeH BelIecTB U
MpeBpalleHne JHEPTUH B
KJIETKE

OnuceiBaTe OCHOBHBIE YHEPTETHUYECKHUE U
TUTACTUYECKHE TIPOLIECCHl KIIETKU (0OMeH
BEILIECTB, XEMO-, (DOTOCHHTE3)

1. Ilepeuenn BOIIPOCOB K
(hpOHTAILHOMY OTIPOCY
2. CpaBHuUTENbHAS Tabaunna

XapaKTCPUCTHK THIIOB o0McHa BCIICCTB




Pa3znen 2 Ctpoenue u ()YHKUMH OPraHu3Ma

PesynbTarel 00yueHus

HpOFHO3I/Ip0BaTI> BO3HUKHOBCHHC IMMPU3HAKOB B XOAC MHAUBUAYAJIBHOI'O PA3BUTUA U

PAa3MHOXKCHUA OPraHU3MOB

OueHo4yHOe MeponipusiTHE

Kontponbhas pabora «CtpoeHne u GyHKIHUN OpPraHu3May

pyOe:xHOro

(TeMaTu4ecKoro)

KOHTPOJIsI

Tema 2.1 Ctpoenue OnuceIBaTh CTPOEHUE U B3aUMOCB:3b | 1. IlepeyeHp BONpPOCOB K OLiEHUBacMOMH
OpraHn3Ma yacTeld MHOTOKIJIETOYHOT'O OPTaHU3Ma | TUCKYCCHH

2. MeHTanpHas KapTa TKaHEW, OpPraHOB W
CHUCTEM OpraHOB OpPraHU3MOB (pacTeHHs,

JKUBOTHBIE, YEII0BEK) c KpaTKoi
XapaKTEPUCTUKOU ux hyHKIHIA 3.
[lpeseHranmss W yCTHOE  COOOIICHUE

COI'JIACHO INCPCYHIO TCM

Tema 2.2 ®opmbl

XapakTepu30BaTh CIIOCOObI

1. Ilepeuenp BOMPOCOB K (POHTAIBLHOMY

Pa3sMHOXKEHHSI OPIaHU3MOB | Pa3MHOXKEHHS ompocy
2. Tabnuua ¢ KpaTkod XapaKTEepUCTUKOU U
npuMepamu bopm Pa3sMHOXKEHHS
OpPIraHU3MOB

Tema 2.3  Ownrorene3 | OnuceiBaTh  cTaaud  oHToreHesa | 1. JleHTa BpeMeHM C XapaKTEpPUCTUKOM

’KUBOTHBIX M YEIIOBEKA KUBOTHBIX M YEIIOBEKA 3TAoOB OHTOrE€HE3a OTAEABHON IPYIION
JKUBOTHBIX M YeJIOBEKA II0 MUKPOTPYIIIIaM
2. Bonpocs! ans tecra/llepedens BompocoB
K OIIpoCy

Tema 2.4  Ownrorenes | OnuceiBaTh  cTaAMM  OHTOreHe3a | CXeMbl )KMU3HEHHBIX IIUKJIOB PaCTEHUM IO

pacTeHui pacTeHHH pa3HBIX OTAENOB oTaenaM (MOXOBU/IHBIE, XBOIIEBH/IHBIE,
MATOPOTHUKOBHU/IHBIE, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)

Tema 2.5 OcHoBHBIE | OnUCHIBATH 3akoHOMepHocTH | 1. I'moccapuii, c onpeaeneHHbIM eEpEeYHEM

MOHATHSI TCHETHKH HACJICICTBEHHOCTH U U3MEHYUBOCTH | TEPMHUHOB

2. Bompocsl 115 TecTa

Tema 2.6 3akoHoMepHOCTH | OnHCHIBaTH 3akoHOMepHOCcTH | 1. IlepeueHp BOMPOCOB K (POHTAIBLHOMY
HacJe10BaHus HACJIEICTBEHHOCTH M M3MEHYHMBOCTHU | OIPOCY
Onpenensats BepoATHOCTH | 2. Bompocs! mms Tecta
BO3HMKHOBEHUS HaCJIEJICTBEHHBIX | 3. 3ajauM Ha OINpeiesieHHe BepOATHOCTU
OPU3HAKOB  NPH  MOHO-,  [IH-, | BOSHUKHOBEHUS HACJIeICTBEHHBIX
MOJIMTUOPUIHOM M AHAIU3UPYIOLIEM | IPU3HAKOB NIPU MOHO-, M-, IIOJIUTHOPUIHOM
CKpEeIMBaHUU u AHAIM3UPYIOLIEM CKpeIBaHuH,
COCTaBJICHHE TEHOTUIHYECKUX CXEM
CKPELIMBAHUS

Tema 2.7 B3aumoneiictBue
TCHOB

OnuceiBaTh 3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH U W3MEHUYHUBOCTH.
Ornpenensrtsb BEPOSITHOCTh
BO3HHKHOBEHHS HACJIeICTBEHHBIX
MIPU3HAKOB npu pa3IMYHBIX
B3aUMO/ICHCTBHUAX T€HOB

1. Bompocsr myist Tecra

2. I'moccapuii ¢ ompeneneHHbIM NEpEeUYHEM
TEPMHHOB

3. 3agaunm Ha oOmpeaelicHUE BEPOSITHOCTH
BO3HUKHOBCHHUA HaCJICACTBCHHBIX
MPU3HAKOB  TMPU  Pa3IUYHBIX  THIAX
B3aMIMOJICCTBUSI ~ TEHOB, COCTaBIICHHE
I'CHOTHIIMYCCKUX CXCM CKpCIIMBAHUA

Tema 2.8 CreruieHnHoe
HaCJICI0BaHHE MTPHU3HAKOB

OnucsiBaTh 3aKOHOMEPHOCTH
HACJICICTBEHHOCTH U U3MEHYHBOCTH.
Ormpenensrtsb BEpPOSITHOCTD
BO3HMKHOBEHHS  HACJIEACTBEHHBIX
MIPU3HAKOB npu CLICTIICHHOM
HACJIeTOBAaHUU

1. Bompocs! aiis Tecta

2. I'moccapuii, ¢ OnpeaeIeHHBIM IEPEYHEM
TEPMUHOB

3. 3agauu Ha ompeseNieHre BEpOITHOCTH
BO3HUKHOBEHMSI HACJIEICTBEHHBIX
IIPU3HAKOB IIPY CLEIUICHHOM HACJICIOBaHUU,




Tewma 2.9 I'eneruka mnomna OnuceIBaTh 3akoHOMepHOcTH | 1. Bompocs! s Tecta
HACJIEICTBEHHOCTH U U3MeH4nBOoCcTH. | 2. ['JToccapuii, ¢ onpeneiaeHHbIM NEpeYHEM
Onpenensirtsb BO3MOHOe | TEPMHUHOB
BOBHMKHOBEHHE  HAC/IEJCTBEHHBIX | O+ 3/@UM HA ONpEJIeNieHHe BEPOSTHOCTH
TPU3HAKOB BO3HUKHOBEHMS HACJICJICTBCHHBIX
MPHU3HAKOB,  CIEIJICHHBIX  C  TIOJIOM,
COCTaBJICHHE TeHOTHUITMYECKUX CXeM
CKpEIMBaHUs
Tema 2.10 'enetuxa OnuceiBaTh 3akoHOMepHocTH | 1. Bompock! 11s Tecta
yeJoBeKa HACJIEICTBEHHOCTH U U3BMEHYMBOCTU. | 2. ['occapuii, ¢ ompenesieHHbIM IepeyHeM
Onpenensits BO3MOKHOE | TEPMHHOB
BO3HUKHOBEHHE HacJIEJICTBEHHBIX | 3. 3ajauu Ha ONpeAeNeHHEe BEPOATHOCTU
TIPU3HAKOB BO3HUKHOBEHHS HACJIEZICTBEHHBIX
MPU3HAKOB, HCIONB3YyS METOABl TE€HETHUKU
YeN0OBeKa, COCTABJIEHHE T'€HOTHIINYECKHX
CXEM CKpEeIUBaHUs
4. TlpeseHTamiss W YCTHOE COOOIICHHE,
COTJIACHO NEPEUHI0 TEM
Tema 2.11 OnucsiBaTh 3akoHOMepHocTH | 1. Bonpocs! miis Tecta
3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U U3MEHYHMBOCTH. | 2. 3a/J1a4¥l Ha OTpe/ieTIieHne THITa MyTalluu
M3MEHYUBOCTHU Onpenenars THIN MyTad TpH | [IPH [I€peave HACIEACTBEHHBIX IPU3HAKOB,
nepegayde HACJIEZICTBEHHBIX | COCTABJIEHHE T€HOTUIINYECKUX CXEM
MIPU3HAKOB CKpeIrBaHus (110 TPyIIam)
Tewma 2.12 Cenektus OnurceIBaTh 3aKOHOMEPHOCTH
OpraHH3MOB HACJIEZICTBEHHOCTH U U3MEHUYNBOCTH.
Onpenensatsb BO3MOXHOE
BO3HHUKHOBEHHE HACJIEJICTBEHHBIX
MIPU3HAKOB

Paznen 3 Teopus 3BoJTIOIMH

PesyabTar 00yuennst

ApPryMeHTHPOBaTh HEOOXOAUMOCTh COXPAHEHUSI MHOTO00Pa3us OPraHU3MOB C
IIEeTBI0 OEPEKHOTO OTHOIICHHMSI K OKPYXKAIOIICH cpesie

OuneHoyHoe MeponpusiTue
pyOe:xHOro
(TeMaTH4ecKOro)
KOHTPOJIsI

KonTponbHas pabora « TeopeTraeckue acrieKThl 3BOJIIONNHN )KU3HHA Ha 3eMIIe»

Tema 3.1 Hcropus
3BOJIIOLIMOHHOTO YYEHUS

XapakTepuzoBaTb NPEANOCHUIKH U
ABWXXYIINWE CUJIBI BO3HHMKHOBCHUSA
MHOT000pa3usi BUJIOB

1. TlepeyeHp BONpPOCOB K (POHTATHHOMY
orpocy

2. JlenTa BpEMEHU
9BOJIFOLIMOHHOTO YYEHUS

Pa3BUTUA

Tewma 3.2 MuKpo3BOITIOIHS

XapakTepuzoBaTb NPEANOCHUIKH U
JBUOKYIIME CHIIbI BO3HUKHOBCHHSI
MHOT000pa3us BUIOB

1. Tlepeyenp BOMpPOCOB K (pPOHTATBLHOMY
orpocy

2. I'moccapuii ¢ omnpeneneHHbIM NEpEeYHEM
TEPMHHOB

Tema 3.3 MakposBororus

XapakTepuzoBaTb NPEANOCHUIKH H
JIBYOKYIIME CHIIBI  BO3HUKHOBECHHS
MHOT000pa3us BUIOB

1. [Tepedenn BOMPOCOB K OIEHUBAEMOMN
JIUCKYCCUU

2. I'moccapuii ¢ onpeJieIeHHbIM ITepeyHeEM
TEPMHUHOB

Tema 3.4 Bo3HUKHOBEHUE U
pa3BUTHEC KU3HHU Ha 3eMiie

XapakTepu3oBaTh MPEINOCHUTKA U
JBIDKYIME CHJIBI  BO3HHUKHOBCHHS
MHOT000pa3us BHIOB

1. Ilepeuenp BOMPOCOB K (POHTAIBHOMY
omnpocy

2. JleHTa BpeMEHHM BO3HUKHOBEHMsS U
Pa3BUTHUS )KUBOTHOTO U PAaCTUTENBLHOTO MUpa
Y YCTHOE COOOIIEHHUE

Tema 3.5 IlpoucxoxneHue
YeJIOBEKa — aHTPOIIOI€HE3

XapaxkTepu3oBaTh MPEINOCBUIKH W
ABMXXYIINWE CUJIBI BO3HHMKHOBCHUSA
MHOT000pa3usi BUJIOB

1. IlepeueHr BOMpPOCOB K (PPOHTANBHOMY
ornpocy

2. JlenTa BpeMeHM WM MEHTaJIbHAs KapTa Ha
BBIOOD M3 NEpEeUHs




Paznea 4

JkoJ10rus

PesyabTar 00yuennst

ApPryMeHTHPOBATh HEOOXOUMOCTh COXPAHEHHSI MHOT000Pa3usi OPraHU3MOB C
1L1eJIbI0 OEPEIKHOr0 OTHOIIEHHUS K OKPYIKaIOIICH cpeie

OueHoyHoe MeponpusiTHe
pyOe:xHOro
(TeMaTU4ecKoro)
KOHTPOJIsI

KonTponbHas pabora «TeopeTraeckue acreKThl SKOIOTHI

Tema 4.1 Dxomoruueckue
(hakTOphI U CPeIbl KU3HH

OnuceIBaTh CBSI3b MEXTY
OpPraHU3MOM H CPEJIoi ero oOuTaHus

Bompocs! s Tecta

Tewma 4.2 Tomymsims,
€000111eCTBa, S3KOCUCTEMBI

OmnuceiBath CBSI3b MEXIY
OpPraHHU3MOM M cpenoil ero oOuTaHus.
VYcTaHaBIUBaTh CBS3b CTPYKTYPHI U
CBOMCTB DKOCUCTEM

1. CxeMbl KpyroBOpOTA BEMIECTB, UCITONIB3YS
MaTcpualbl JCKIUN

2. [IpakTHKO-OpUEHTHPOBAHHEIE PacCUETHHIE
3aJIaHus 110 MIEPEHOCY BEIIECTBA U SHEPTHH B
IKOCUCTEMAX C COCTaBJICHHE TPOPHISCKUX
1enei ¥ nupaMu OMOMAaCChl U SHEPTUU

Tewma 4.3 buocdepa —

OnwuceiBaTh CBSI3b MEXIy
OPTaHU3MOM H CPEAOil ero oOuTaHus.

1. IlepeyeHb BONPOCOB K OLIECHUBAEMOU
JMCKYyCCUU

IIo6amsHas YcraHaBnuBarh CBS3b MEXIY 2. Bompocs! st Tecta

OKOJIOrHHecKast cncrema CTpyKTypamu 6rocdepsl 3. IIpakTMKO-OpPUEHTHPOBAHHBIE PACUETHEIE
3a[a4d Ha OMpe/eNIeHUe IIomaan
HaCaXICHHI JJISl CHUDKEHHSI KOHIICHTpAIHN
YTJIEKHUCIIOTO ra3a B aTMocdepe CBOero
pETHOHA MTPOKUBAHHS

Tema 4.4 Bimusane | OnuceiBaTh TII00JTbHEBIE u | 1. Borpocsr ms Tecra

AQHTPOTIOTCHHBIX (PAKTOPOB | perHOHaIbHEIC skosornyeckue | 2. IIpakTHKO-OpueHTUPOBaHHbIE PACUETHbIE

Ha Ouochepy NOBEICHUIO U
CHUXCHUIO BIIMAHUA
YeoBeKa Ha MPUPOAHYIO

cpeny

HpOGJIeMI)I U IyTU UX MUHUMH3AIUU
[Ipennarath crocoObl NEHCTBUS MO
Oe3omacHoMy MTOBE/ICHUIO u
CHIDKCHUIO BJIMSHHS 4YeJOBEKa Ha
TPUPOIHYIO CPEay

BeiOupate Mepbl Ui COXpaHEHHs
OounopazHooOpasus

3aJ[aHuUs IO COXPAHCHHIO TIPUPOTHBIX
pPECypCOB CBOETO PETMOHA MPOXKUBAHUS

Tema 4.5 Binsgnue
COLIUANBHO-3KOJIOTHYECKUX
(akTOpOoB Ha  3I0POBBE
YeJIoBeKa

HNurepnperuposath pe3yabTaThl
MPOBEIECHHOTO  OHO’KOJIIOTHYECKOTO
SKCIIEPUMEHTa C HCIIOIb30BAHUEM
KOJIMYECTBEHHBIX METOOB

1. [Tepedenn BOMPOCOB K OIEHUBAEMOMN
JTUCKYCCUU

2. 3agaHus MpaKTHISCKUX PaboT

3. Otuet o aboparopHoit paboTe

Pa3nes 5 buoJsorus B ;JKU3HHU

PesyabTar 00yuennst

AHaJ’II/ISI/IpOBaTB OTUYCCKUC aCIICKTBI COBPCMCHHBIX I/ICCJ'Ie,Z[OBaHI/Iﬁ B o0jacTu
OMOTEXHOJIOTHH M TCHETUICCKHX TEXHOJIOTUI

OueHouyHOE MeponpusiTHE
pyOe:xHOro
(TeMaTH4YecKOro)
KOHTPOJIsA

[IpencraBnenne pe3ynbTaToOB PEIIEHUS KEHCOB (BRICTYIIJICHHUE C TPE3E€HTAIHEH)

Tema 5.1 buorexHonoruu B
SKU3HU KaXKIIOTO

AHaNMH3UPOBATh 3TUYECKHE ACIIEKTHI
COBPEMEHHBIX  HCCJICOBaHUH B
obnactn OMOTEXHOJIOTHH u
TEHETHYECKUX TEXHOIOTHI

3agaHue kenca

Tema 5.2.1 Buorexuonorun
B MEIWIIMHE U (apMaIiu

AHaNM3MpOBaTh 3TUYECKHE ACIIEKTHI
COBPEMEHHBIX  HCCJICIOBaHUI B
oOiacTu OHMOTEXHOJIOTHH u

3agaHue kenca




TCHETHYCCKUX TEXHOJIOTHi

Tema 5.2.2 BruorexHoJIOTHA
U KUBOTHBIE

AHaTU3UPOBATh ATUUCCKUE ACIICKTHI
COBPEMEHHBIX  HUCCJIEJOBAaHUWA B
obnacTu OMOTEXHOJIOTHU u
TEHETHYECKUX TEXHOJIOTUH

3amanne Kekca

Tema 5.2.3 BuorexHoiorun
U pacTeHUS

AHaTU3UPOBATh ITHUCCKUE ACIICKTHI
COBPEMEHHBIX  HUCCJIEHOBAaHUWA B
obnactu OMOTEXHOJIOTUU u
TEHETUYECKUX TEXHOJIOTUH

3amanune Kerca

Tema 5.2.4 BruorexHoJIOTHA
B MIPOMBIIIICHHOCTH

AHaTU3UPOBATh STUYECKUE ACIICKTHI
COBPEMEHHBIX  HUCCJIEHOBAaHUWA B
obmnacTtu OMOTEXHOJIOTUU u
TEHETUYECKUX TEXHOJIOTUM

3amanue Kerica

Tema 5.2.5 CoumnanbHo-
3TUYECKUE ACTIEKTHI
OHMOTEXHOJIOTUI

AHaJII/IE}I/IpOBaTI) OTUYCCKHUEC aCIICKTHhI
COBPEMCHHBIX I/ICCJ'IG}:[OBEIHI/II‘/'I B
obmactu OHOTEXHOJIOTHH nu
TCHETUYECKHUX TEXHOJOTUH

Paznen 6 BuojdkoJiornyeckne Hccjaeq0BaHuA

PesyabTar 00yuennst

BrisBnaTh MNPUYIUHHO-CIICACTBCHHLIC CBA3U MCKIAY OMOJIOTUYECKUMU O6’LeKTaMI/I,
IpoucCCaMu U ABJICHUAMHA IIYTCM HCCICAOBAaHUI Ha JKMBBIX 00BEKTax

OueHoyHoe MeponpusiTHe

IIpencraBnenne pe3yabTAaTOB BBITIOJIHEHUS YUEOHO - MICCIICOBATEIILCKUX TPOEKTOB

pYyOekHOro (BBICTYTIIIEHHE C TIPE3EHTAINEH)
(TeMaTu4ecKoro)
KOHTPOJIsI
Tema 6.1 OcHoBHbIe | OnUCHIBAThH MeTosl | OTyer 0 BBIIIOJIHEHUU y4eOHO-
METOILI OMOIKOJOTMYECKH | OMOIKOJOTMYECKUX  HMCCIIEIOBAHMI | MUCCIEA0BATEILCKOTO IIPOECKTA
X HCCIICAOBAHUM ILnanupoBars OHO3KOIOrHYECKUIT
SKCIIEPUMEHT
Tewma 6.2 buoskonornuecku | [IpoBoauTth ouoskosiorndeckuii | OTdeT 0 BBIOIHEHUHA
U DKCIIEPUMEHT SKCIIEPUMEHT. y4eOHOUCCIIeIOBATEIHCKOTO MPOSKTA
IInanupoBatsb OHO3KOJIOrHYECKUI
SKCHEpUMEHT.  VHTepnpeTupoBaTh
PEe3yNbTAThI [IPOBEIECHHOTO
OMOIKOJIOTHIECKOTO SKCIICPUMEHTA C
HCIIOJIb30BAHUEM  KOJHYCCTBEHHBIX
METOJIOB

2. OueHoYHbIe CPeACTBA N0 AucHMILIMHE «Buosorus»

O1eHOYHBIE MEPOTIPUATHS TEKYIEro KOHTPOJIS (TUIIBI):
3ajaHusl, HaNpaBICHHBIE HA CUCTEMAaTH3alKI0 U 0000I11eHHe TeopeTHIecKor HH(popMauu:

- 3aII0JIHEHHUE TAOINI]

- pa3paboTKa JICHTHI BPEMECHH

- pa3paboTKa rioccapus

- pa3paboTKa MEHTAIBHOW KapThl
3amanus, HanIpaBJIeHHBIE Ha (DOPMUPOBAHUE WITH MIPOBEPKY 3HAHMIA:

- TECT

- OLICHUBAacMasA IUCKYyCCUA

- GpOHTATHHBINA OTIPOC

- 00CyKIIEHHE 10 BOITPOCaM JIEKIIMHU (BCTPeUaeTCs y Hac TOJbKO 1 pa3)




- YCTHBIE COOOIICHUS C Mpe3eHTauen
3ananus, HaMpaBJICHHBIC HA (OPMHUPOBAHKE MPAKTHUSCKIX YMEHUN M HABBIKOB
- mabopartopHas pabora
- peleHue 3a1a4
- IPaKTUKO-OPUEHTHPOBAHHBIC PACUETHBIC 3a/IaHUS
- Kelic Ha aHan3 HHPOPMAITHH
- y4eOHO-UCCIIeIOBATENbCKUHN MPOEKT

2.1. OueHoYHbIE CPeCTBA TEKYLIEro KOHTPOJIS 10 AucuMIInHe «buosorus»

Texymuuii KOHTPOJIb PE3yIBTATOB O0YUEHHS MOKHO OCYIIECTBIIATH PA3TUYHBIMHI METOJIAMH U C TIOMOIIBIO
Pa3JIMYHBIX OLICHOYHLIX CPCACTB.

[To muctummuHe «bromorusy B KauecTBe CPEICTB TEKYIIETO KOHTPOJISI IPUMEHSIOTCS 33aJaHusI B TECTOBOM
(hopme; TaOIHIIBI; BU3yamH3alisl TEOPETHIECKOTO MaTepraia B (popmare JISHTHI BpeMEHN M MEHTAIbHBIX
KapT; pelIeHre KeHCOB U Jpyrue OLleHOYHBIE MaTepHAaIbI.

Hwxe npuBenem npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. 3amanus, HaNIpaBJICHHBIC HA CUCTEMATH3AITNIO U 0000IIIeHNe TEOPETHICCKON HHPOpMAITHH

1. 3anonHeHue TaOIUIIBI

Hassanue TeMbl Buosorus kak Hayka

Pesysbrar 00ydeHus 1Mo TeMe OnuceIBaTh METOJIEI HCCIIETOBAHMS Ha
MOJIEKYJIIPHOM M KJIETOYHOM YPOBHE

OO011e KOMIIETEHIINU OK 01, OK 02

dopMmyIupoBKa 3afaHus: 3amoyHuTe Tabnuiy «Bkmajg ydeHbIX B pa3BUTHE OHMOJIOTHW», yKa3aB
YUEHOT0, BPEMEHHOW NeproA paboThl Hal OTKPHITUEM M JalTe KPaTKyH XapaKTEPUCTHKY OTKPBITHS,
HCTIONB3Ys MaTepual JIEKIHi, yI4eOHUKa, HHbIC UCTOYHUKH UHPOPMAITUH.

Tabauia — Bkiag y4eHbIX B pa3BHTHE OHOJIOTHH

YueHslid BpemenHol nepuos Kpatkas xapakTepucTika paboTh
Y4EHOI 0

Kpurepuu onieHuBaHMS 3a0aHU:

«5» - Ta0JIMIA BBIIOJIHEHA B IIOJIHOM 00bEME

«4» - B XOJe 3alOJIHCHUS TaONUIBI MaTepual OTPaXCH HE IOJHOCThIO, MMEIOTCS HE3HAYUTEIbHbBIC
HETOYHOCTH, HETOYETHI

«3» - B XOAc 3allOJHCHHS TaOMWIIBI MaTepual OTPaXEH HE IMOJTHOCTHIO, HMEIOTCS 3HAYHTEILHBIC
HETOYHOCTH, HEIOYCTHI

«2» - Tabnuna otpakaeT MmeHee 50 % MaTepuana Win He BBITOIHEHA

2. Pa3paboTka JICHThI BpEMECHH

HasBanue OHTOrcHEe3 KUBOTHBIX U YCJIOBEKa

Pesynbrar oOyueHus mo reme OmnuceIBaTh CTaAUU OHTOI€HE3a JKMBOTHBIX U
YyeJaoBeKa

Oo6ume xomoereHuu O OK 02, OK 04, OK 07

DopMyIHpPOBKa 3aJaHHs: CO3/aNTe JIEHTY BPEMEHH, OTPAKAIOIIYIO JTAalbl OHTOTE€HE3a OTAEIHHOMN TPYIIITHI
JKUBOTHBIX WJIM YeJIOBEKa C KPaTKOH XapakTepucTukoi. HazBaHus cTaanii JOMKHBI OBITH PAaclOJIOXKEHBI B
XPOHOJIOTMYECKOM MOPSAKE, OCHAIIEHBI KPATKUM ONMCAHUEM OCHOBHBIX M3MEHEHUH, IPUIIOKEHB! PUCYHKH.
3amaHne BHITIONHSACTCS B MaJIBIX Tpynnax (3-4 demoBeka)

3. Pa3paboTka MEHTaJIbHOM KapThl

HasaHue Tembl CtpoeHue oprannsma

Pesynbrar oOydenus mo teme OmnuchiBaTh CTPOCHHE U B3aUMOCBS3h  YacTel




MHOT'OKJICTOYHOT'O OpraHusma

Oo6mue xomnerennuu OK 02, OK 04 OK 02, OK 04

@opMyJIMpOBKa 3a/laHUs: COCTaBbTE MEHTAJIbHBIE KAapThl MO KiIAacCU(pHUKAIMMU TKaHeH, 19
OpraHOB M CHUCTEM OpraHoB. B kapre orpazute 0COOEHHOCTH CTpOCHHS, (PYHKIHI O0OBEKTOB. B
MOJKeTe 00BEAUHATH OOBEKTHI MO BHIMOIHAEMON (DYHKIIMU WU 110 CUCTEME OPTaHOB.

[Ipu BbIMOTHEHUH OOydarolIUecss pacHpeessiioTcsl Ha Majible Tpymnmbl (o 2-3 YenoBeka).
3amanue  sABIseTCA  NPOQecCHOHATbHO-OPUEHTHpOBaHHBIM.  CTyneHTh,  oOydarouiuecs
po¢eCCUn/CIeIMAIbHOCTH  CBSI3aHHOW ¢ O0BeKTOM wm3ydeHusi «PacteHm» pa3pabaThIBarOT
MEHTAJIBbHYIO KapTy MO CTPOEHHIO OpraHM3Ma pacTeHuil (TPYIbl MOXKHO Pas3ieiuTh IO OTHEeNaM
pacTeHuil: MOXOBHUIHBIC, TUIAYHOBHU/IHBIC, XBOIICBHUIHBIE, MANOPOTHUKOBHIHBIE, TOJOCEMEHHEIE,
nokpeiToceMenHble). CTyaeHTsl, oOyuarommecss Npodeccun/CnenualbHOCT  CBA3aHHOM ¢
00BEeKTOM H3ydeHUs «KWBOTHBIE» pa3padaThIBAIOT MEHTAIBHYIO KapTy MO CTPOSHHUIO OpraHW3Ma
KHUBOTHBIX  (TPYNIBI MOXHO pa3leJuTh MO TUINAM M KjaccaM JKUBOTHBIX. T[HIBI:
KHIICYHOIIOJIOCTHBIE, IUIOCKHE YEpBH, KPYIJbIe YEpBH, KOJbYATble YEepBH, MOJUIFOCKH,
yiieHucToHorue. Kiaccsl: xpsieBbie pbIObl, JomacTenepbie polobl, aM(puOuu, MpecMbIKaroIuecs,
NOTULBL, MiekonuTawomue). CTyneHThl, oOydaromuecs MNpoQpecCHr/CennaIbHOCTH CBSI3aHHOW ¢
00BEKTOM M3ydeHHus: «YenoBek» pa3padaTbiBalOT MEHTAJIbHYIO KapTy IO CTPOCHHUIO OpraHu3Ma
YyeJioBeKa.

ITpu pa3paboTke peKOMEHIyeM UCIIOIb30BaTh HHCTPYMEHTHI: https://www.mindmeister.com
https://app.mindmup.com unu Apyroro HHCTpyMEHTA JJI CO3/IaHUsI MEHTAIBHBIX KapT.

[TpumMep YacTh MEHTAIBHOM KapThl:

":E‘P.&.E'-IH O-COCYAMCTAA CHUCTEMA

MHEAYAOUHO-KMILEYHBIA TPAKT

Kpurepun oneHnBaHUs MEHTAIBHOM KapThL: «5» - 8-9 6aiioB; «4» - 7 6amnos; «3» - 5 6amioB

3 bauia 2 Gama 1 6amn
Copneprxanue Wudopmanus npeacrasieHa | Mapopmarus Wudopmarus
B MIOJIHOM 00BbeMe MIpeJICTaBJICHA, HO | IpeAcTaBiieHa YaCTUYHO
HUMEIOTCS. HETOYHOCTH
I'padmaeckoe MHoroctynenuarass kapra ¢ | MHorocryneHyaras IIpocroii «may4ox»
odopmiienue kapTel | mobOaBIeHHEM KapTHHOK, | KapTa
3HAKOB. Hcnonb3oBanue
Pa3HbIX L[BETOB Ha
OTIpe/IeTICHHBIX BETBSX.
Jlexcuxko- Kapra He conmepxut ommbok | Kapra comepxur Ttak | Kapra comepxur Tak
rpaMMaTHIECKOe U OIIEeYaToK MHOT'O rpyOBIX | MHOTO rpyOBIX
odopmienue rpaMMaTHYECKUX rpaMMAaTHYECKUX
OIIMOOK M OIEYATOK, UTO | OIIHOOK M OIEYaTOK, YTO
ee COZIEp)KaHUE | €€ COAep)KaHUE TPYAHO
OTBJIEKAJIM  BHHUMAaHHE | BOCHPUHUMAETCS
YUTaTeNs oT
CoJIepKaHUs
4. Pazpa0oTtka riaoccapus
Hazpanue Temsl OCHOBHBIE TTOHATHUS TCHETUKU
Pesynbrar o0yuenus no reme OnuceiBaTh 3aKOHOMEPHOCTH HACIEICTBEHHOCTH H
WM3MEHYUBOCTH
OO011Me KOMIIETEHIINU OK 02




DopMyIHPOBKA 3a/laHUs: COCTaBbTE TJIOCCAPU C ONpPEACNICHUAMHU M0 TeMe « OCHOBHBIC MOHSATHUS TCHETHUK
HCTIONB3YST MaTE€PHAITBI JIEKIHHA, y4eOHUKH, CIIOBApH.
IIpumepHbIii TIEpeueHb TEPMUHOB:

AnpTepHATUBHBIC TPU3HAKH I'enorun

AJnenbHbIE TeHbI ®eHoTHM

HeannenbHble reHbI JluruOpuaHOe CKpeIBaHue
JoMUHaHTHBIN MpU3HAK Yucrasd nuHus
PenieccuBHbIl IPU3HAK I'ubpun

I'oMO3UroTHBINA OpraHu3M HacnencrBeHHocTh
I'eTepo3uroTHeIil Opranusm

M3MeHunBOCTh

2.1.2. 3axanus, HanpaBJeHHbIe HA (JopMHUpPOBaHMeE WM NPOBEPKY 3HAHMI
1. ®poHTaNBHBII OnpOC

HaszBanue TeMbl Hctopus 3BOJIIOIIMOHHOTO YUEHUS

Pesynbrat oOydenus mo teme XapaxkTepu3oBaTh MPEANOCHUIKN U JBUKYILIUE CHUIIbI
BO3HUKHOBEHHsI MHOTOOOpa3usi BUIOB

OO01IMe KOMIETEHIINT OK 02, OK 04, OK 07

[IpumepHbIil nepedeHb BOIPOCOB K PPOHTAIILHOMY ONPOCY
1. KakoBbI CHIIbHBIE U C1a0ble CTOPOHBI cCUCTeMBbI oprannueckoro mupa K. Jlunnes?
2. ChopmynupyiiTe OCHOBHBIE MOJI0KEHUs IBotoIMoHHON Teopuu K. b. Jlamapka.
3. Ilepeuncnure NpeanOCbUIKM BOSHUKHOBEHUS 1apBUHU3MA
4. IlepeunciauTte OCHOBHBIE NTOJIOKEHUS CHUHTETUYECKON TEOPUHN IBOJIFOLIUN

Kpurepun onenuBanus:

«5» - OTBET IOJIHBIN, PA3BEPHYTHIN

«4» - OTBET JOCTATOYHO IOJIHBIM, HO €CTh HETOYHOCTHU
«3» - OTBET KpaTKHH WK ¢ TpyObIMH OIINOKaMU

«2» - OTBET HEBEPHBIN WIH OTCYTCTBYET

2. [loaroroBKa yCTHBIX COOOIIEHUI C MMpPe3eHTalHel

Hazsanwne Tembl I'eneTnka yemoBeka

Pesynbprar o00yueHus 1o | OnuMChIBaTh 3aKOHOMEPHOCTH HACJICJACTBEHHOCTH M W3MEHYHMBOCTH OmpeensiTh
TEME BO3MO>KHOE BO3HUKHOBCHHE HACJCACTBSHHBIX IPH3HAKOB

O0111Me KOMIIETEHIINT OK 01, OK 02

@opMyJIMpOBKA 33JaHUA: MOJTOTOBBTE YCTHOE COOOIICHNE M MPE3EHTALUI0 00 OJJHOM HacJeICTBEHHOM
3a0onieBaHnn U3 nepeuyHs. PaGora BeimonHseTcss B mapax. B cTpykType cooOLeHHs W Ipe3eHTaluu
HE00X0AUMO OTPA3UTh:
1. Ha3Banue 3a0oseBanus
2. Tunuzanus 3a0oneBanus a. A) TCHOMHOE / TEHHOE / TIOJIMTIeHHOE / XpPOMOCOMHOE b.
b) ayTocOMHO-IOMHHAHTHOE / 2@y TOCOMHO-PEIIECCUBHOE / CIIETUICHHOE C TI0JIOM
3. CymHOCTh MyTaluu (Ha KIETOYHOM YPOBHE)
4. Knuaudeckue mposiBICHUs 3a00JIeBaHUS
5. HacroTta BCTpeyaeMoCTH
6. JlnarHoctuka
7. UcTounuky HHGOpMALIUH.
[IpumepHBIii TepedeHb HACIEeICTBEHHBIX 3a00I€BaHHM YeloBeKa:



. CunzpoM DHresnbMaHa

. MykoBucumnao3

. Cunnpom Ilupcona

. Cungpom Jlayna

. Cunapom Knaitndensrepa

. Cunnipom lllepemeBckoro-TepHepa
. Cunzpom DnBapaca

. CHHApPOM «KOIIaYbeTo KPUKa
9. CepnoBUIHOKJIETOUHAS] aHEMUS
10. Hetipopubpomaros

11. lanbTOoHU3M

12. Temodunus

13. ®ennnkeTonypHst

03N N KW

Yek-uCT 17151 OLEHKU ITPE3EHTALUU
Kputepuu orieHKu npe3eHTanuu:
(DJIEMEHTBI COAECPKAHUS Hanuune  |OTcyTcTBUE

1. TUTyJIBHBINA CHAN]

1.1 |Ha3zsauwue 3a00eBanus

1.2 |CBenenus 06 aBTOpax

2. JlaHa moytHas THIM3auUs 3a00ICBaHUS

[loka3aHa CynIHOCTb MyTallMu

Rl

Ornrcanbl KIMHAYECKHUE MPOSBICHUA3a00I€BaHUS

'YkazaHa yacToTa BCTPCHACMOCTD

Onucana JUarHOCTUKa

'YKa3aHbl HICTOYHUKHU UH(DOpMAILIUU

Co0ro/iIcHue €TMHOTO CTHJIS MPE3CHTALUN

S %[ 3] o] @

Matepuan OblT HHTEPECCH

10  [Marepuan ObLT MOJIE3ECH

[lIkana mepeBosa 6ammoB B oTMeTKy 12-11 Ganmos - «5»

10 - 8 GanyoB - «4»

7-6 6aoB -«3»

Menee 6 6anioB WM OTCYTCTBUE PabOTHI - «2)

JlononHuUTENBHBIE CBECHUS TSI TPENoJaBaTes.

B nensix u30exkaHue MOBTOPEHMS TEM NPE3CHTALMI, MPEOAaBaTEI0 PEKOMEHIYETCsS PaclpeaeInTh KOHKPETHbIC
TEMBI CPe/IU TPYII yYaIHXCA.

3. OnernBaeMasi AMCKYCCHS

HazBanue TeMbI briocdepa - rimobanbpHas SKOJOTHYECKAs CHCTEMA

Pesynbrar 00ydeHus nmo teme [OnUcChIBaTh CBSI3b MEXKIy OPIraHU3MOM H CPEIOH ero  OOMTaHHS.
Y cTanaBIMBaTH CBA3b MEKAY CTPYKTYpaMu Onocgepsl

OO011I1e KOMIIETEHIINHT OK 01, OK 02, OK 07




IIpumepHBIii IepeYeHb BOIPOCOB K OLICHUBAEMOIl TUCKYCCHH

I'moGansHOe moTeruienue: Mug WM peaqbHOCTh? UTO BaM M3BECTHO O AaHHOM siBineHuH? Kakue Qaxtol
CYLIECTBOBAHUS WM OTCYTCTBHSA ITI00aIbHOTO MOTEIUICHHS BaM M3BECTHBI?

OOpsicauTe, Kakue (AKTOpPbl OrpPaHUYMBAIOT pPACHPOCTpPAaHEHHWE KU3HM B artMmocdepe, Jutocdepe,
ruapocadepe.

Kax M0oXHO oxapakTepr30BaTh UCTOPHUYECKHE N3MEHEHHUS POJIH YelloBeKa B Onochepe?

B 4éM cocToMT IEeHHOCTh OXpaHbl OHopazHooOpazusi? UTO NMPUBOJAMT K COKPAIICHUIO OHOJIOTMYECKOTO
pasHooOpazus? [louemy aJst YemoBedeCcTBa BaXKHO HE JIOMYCTUTh 00eAHEHUs OMOpa3Ho0Opas3us?

Kputepun oueHnBanus:

«5» — AKTHUBHOE yyacTue B JUCKycCHU. BbICKa3bIBaHHE COOTBETCTBYET 3a/JlaHHOH TeMe, XapaKTepH3yeTcs
BBICOKOH MH()OPMATHBHOCTBHIO U OPUTUHAIBHOCTBIO, apTyMEHTHI MOAKPEIJICHbl yOeAUTENbHBIMU TPUMEPAMH.

«4» - JlocTaTOYHO aKTHBHOE y4yacTHe B IUCKyCCHH. JloImyckaeTcss HE3HaYMTENbHOE OTKIOHEHHE OT TEMBI
JIUCKYyCCUHU. BbICKa3blBaHWE HOCHUT OTYaCTH TpPUBHUAJLHBINA, MOBEPXHOCTHBIA XapakTep. He Bce apryMeHTb
IMOAKPEIIJICHBI TPUMEPAMHU.

«3» — [laccuBHOE yuacTHe B UCKYCCHH. BBICKa3bIBaHHE XapaKTEpU3yeTCsl HU3KOH HH(OPMATHBHOCTHIO,
CTEPEOTHITHOCTBIO, HE OTpakaeT IIOJHOTO TOHMMAaHHWS TEeMbl JTUCKYCCHH. ApPryMeHTBl Cc(OpMyIHpOBaHBI
abcrpakTHO. [IpMepsI OTCYTCTBYIOT.

«2» - TlaccuBHOE ydacTHe B AMCKycCHH. BBICKa3piBaHHEe HE COOTBETCTBYET 3aJaHHOW TEME, OTCYTCTBYIOT
apryMEHTBHI B TIOJIb3Y KaKOW-JIMOO TOUKU 3PEHUSL.

JononaHuTenpHbIE CBEACHUS LTS IPENOaaBaTes.

Huckyccuio MozepupyeT IpenojaBareib. B Hadajge OUCKycCHHM OH 3aJaeT CIIyLIaTessiM HECKOJBKO
KIIIOYEBBIX OCTPBIX BOINPOCOB, HOOYXIas MX BCTYHNHUTh B oOcyxieHue. [lajee MOCTENEHHO B XOJ€ IUCKYCCHH
00CyXIAI0TCS BCE IMOCTABICHHBIE BOIPOCHI, YIaCTHHKH BHICKA3bIBAIOT CBOEC MHEHHE.

4. O6cyxieHne 10 BONPOcaM JIEKIIUU

[HazBanue TeMbl DK13HeHHBIN UK KiIeTKH. Muto3. Meiio3
PesynbpTaT 00yueHus 1mo Teme X apakTepu30BaTh KU3HEHHBIN LUK KIETKU
OO011I1Ee KOMIIETEHIINHT OK 02, OK 04

IIpumepHblii epeyeHb BONMPOCOB 1JIs1 00CY KIeHH S
1) Kakue n3MeHeHHs B KJIIETKE TIPEIIECTBYIOT JEICHUI0?
2) OxapakrepusyiTe (pa3pl MUTO3a U KPaTKO PACCKAXKHUTE, KaK MPOUCXOIUT 3TOT MPOIIECC.
3) B gem 3axurouaeTcst OMOJIOTrHYECKOe 3HAUCHNE MUTO3a?
4) UYem Meli03 OTIUYAETCS OT MUTO3a?

5) B ueM 3akmrodaercs OHOJIOrHUECKOe 3HaUYeHNEe Meko3a?

5. Tect
[Ha3sanne TeMbl [B3animoielicTBIE T€HOB
PesynbTar 00yueHus 1mo Teme OnuchIBaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U U3MEHUYUBOCTHU
Onpeneniars BEpOSITHOCTh BOBHUKHOBEHHS HACIIEACTBEHHBIX MPU3HAKOB IMPH
[PA3TMYHBIX B3aUMOJIEHCTBHUAX T'€HOB
OO1IME KOMIIETEHIINHT OK 01, OK 02

IIpumep TecToBOrO 3a1aHUs
1. K B3auMopelCTBUSAM ajlIeTbHBIX TEHOB HE OTHOCAT:

1) smucras, moIMMeEpUIo, MOTUPHULINPYIOIIEe JeCTBUE TCHOB



2)
3)
4)

)]
2)
3)
4)

1)
2)
3)
4)

4,

0co0b
1)
2)
3)
4)

Koraa
1)
2)
3)
4)

6.
1)
2)
3)
4)

KOOII€paluro, MHO>KECTBESHHBIN aJUICITN3M
CBEPXIOMUHUPOBAHUC, KOMITJIEMCHTAPHOCTDH

KOZOMHUHHUPOBAHHE, TPOMEKYTOYHOE TOMIHHHPOBAHNE

[IposiBnenue y reTepo3uroT MpU3HAKOB, JeTEPMUHUPYEMBIX ABYMS aJJIeNIIMU HaOIr0gaeTcs mpu:
CBEPXIOMUHUPOBAHUU

JIIUCTa3e

KOJOMUHUPOBAaHUU

OJIMMEPHHN

Hacnenosanue yeTBepTOi rpyniibl KPOBU OTHOCST K THITY B3aUMOJIEHCTBHUS:
KOZAOMHUHHUPOBAHHE

CBEPXJIOMHUHUPOBAHIE

MOJTHOE JJOMUHUPOBAHHE

IIPOMEKYTOUYHOC JOMUHHUPOBAHUE

HacnenoBanwe MAHIIMILIOBOW OKPACKH Y KPOJMKOB KOHTPOIHpYETCS TpeMs aielssmu: A,a u ah. Kaxnas
SIBIISIETCS] HOCUTEJIEM TOJIBKO JIBYX U3 HUX. DTO MPUMeED:

KOMIUIEMEHTapHOCTH

KOOTIepaIu

MHO>KECTBEHHOTO aJljIeNTn3Ma

noJIMMCpUun

5. [losiBieHne HOB006p8.30BaHHI>'I IIpu COBMECTHOM Z[eﬁCTBHPI ABYX NOMHWHAHTHBIX HEAJIJICJIbHBIX I'CHOB,
B TOMO3UTOTHOM HJIU B I'€TCPO3UT'OTHOM COCTOAHUHN PA3BUBACTCA HOBBIH IIPpU3HAK, HaGJ’IIOI[aeTCSI npu:

KOMIIJIEMECHTAPHOCTHU

KOOIepanuun

IMMOJIHOM JOMHWHHUPOBAHUN

JEHCTBUM F€HOB-MOIU(HUKATOPOB

Ecmn OJINH ,I[OMPIHaHTHI:»Iﬁ T'CH IMOAABJIACT Z[CﬁCTBI/IC APYyroro JOMMHaHTHOI'O I'€Ha, TO - 3TO IIPUMEP:
PEeUOCCCUBHOIO IIIUCTA3a

noJIMMEepun

JOMHMHAHTHOTI'O 3ITMCTa3a

MHOXXCCTBCHHOI'O aJlJICJIM3Ma

DTalOH OTBETA

[Homep Bompoca [IpaBWIIBHBIN OTBET
1 1
2 3
3 1
4 3
5 2




2.1.1 3apanus, HanpaBJieHHbIe HA (P OPMHUPOBaHUE YMEHHIT 1 HABBIKOB
1. JIaGopaTopnasi padora

[pu u3yueHnn TUCHUTUIMHB « BUONOTHS» MPelyCMOTPEHO BHIIOTHEHUE Ta00paTOPHBIX padoT

Tema 1.3. buosornyecku BaKHbIC XHUMHUYECKHE coeiuHeHus: JlabopatopHas paborta «OmpeaeneHue
ButamuHa C B ipoyKTax nmuTaHus»; Jlabopatopras padora «[ mapoduiabHo- ruapodoOHbIe CBONCTBA JIUTHIOBY.

Tema 1.4. CtpykTypHO-QYHKIHMOHaTIbHAs OpraHu3anus kiueTok: JlaboparopHas pabora «CTpoeHHE KIETKH
(pacTeHus, )KMBOTHBIE, TPUOBI) U KIIETOYHBIC BKIFOUYEHUS (KpaxMall, KapOTHHOUIBI, XJIOPOILIACTHI, XPOMOILIACTHI )»;
Jlaboparopnas pabota «IIpoHuraeMmocts MeMOpaHsbI (TIA3MOITN3, ACTIIaA3MOIIH3)».

Tewma 4.5. BiusiHEEe CONMMATEHO-3KOJIOTHIECKUX (DaKTOPOB Ha 3I0POBhE UelloBeka: JlabopaTopHas pabora Ha
BBIOOp: «YMCTBEHHAss pabOTOCIIOCOOHOCTEY WIN «BrusHue abnoTumdeckmx (akTOpoB Ha dYelloBeKa (HU3KHE U
BBICOKHE TEMIIEPATYPHI)»

Tema 6.1. OcHOBHBIE METOIBI OMOIKOJIOTUYECKUX UCCIIEN0BAHUI

JlaboparopHast paboTa Ha BBIOOp 10 MUHHU TpynnamM: « BiusiHre TeMnepaTypbl Ha pocTa U GU3NOIOTHIECKYTO
aKTUBHOCTB JIPOMOKEBBIX KIETOK»; «BiMsHUE yTrIeBOOB Ha PocTa U (PU3HONOTHYECKYH) aKTUBHOCTBH JIPOMOKEBBIX
KIeTOK»; «CoYeTaHHOE BIUSHIE TEMIIEpaTyphl U YIIIEBOIOB Ha POCTa M (PH3HOIOTHUECKYIO aKTHBHOCTD JIPOMIKEBBIX
KIIETOK»

O6opynoBanne naboparopun u pabounx MecT JabopaTOpUH: MHKPOCKOIIBI, CEKyHIIOMEp, TOHOMETP,
maboparopHas ocy/ia (MPOOUPKH, TTOJICTABKH ISl IPOOUPOK, MUHIIETHI, TECOK, CTYTIKH C MECTHKAMH, TPEIMETHBIE 1
MOKPOBHBIE CTEKJIA, CTEKIISIHHBIE MAIIOYKH, NIPENapoBaIbHbIC UIIIbI, QUIbTPOBaIbHAS OyMara (caneTKu), CTaKaHbl)
TUIEPTOHUYECKUI PacTBOp XJopuaa HaTpus, 3%-Hbli pacTBOp MEpPOKCHIA BOAOPOJ]A, pacTBOp ioja B HOIMCTOM
KaJlu¥, TJIMIEPUH, KIYyOHU KapTodess, JHUCT 3J0JCH KaHAJICKOH, IUIOA PAOWHBI OOBIKHOBEHHOW (PSOMHBI WM
TOMaTa), IyK permvarhiii, pa3BeIeHHbBIE B BOJIE IPOKKH).

IIpumep J1a6opaTopHOii padoThI

Ha3zBaHue TeMbl CTpyKTYpHO-()yHKIMOHAIBbHAS! OPTraHU3aIisl KJIETOK

[PaznaaTh CYIIECTBEHHBIC IIPpU3HaKH CTPOCHUA KJICTOK]

Pesynbrar 00yueHUs 1Mo TeMe OpraHM3MOB pa3HbBIX IAPCTB JKWBOM mpupoasl [IpoBoauTh
HAOJTIOJICHUE KIICTOYHBIX CTPYKTYP U UX U3MEHEHHUU C TIOMOIILIO
MUKPOCKOTIA

OO011Ee KOMIIETEHIIUA OK 01, OK 02, OK 04

JladopatopHas pabora «CTpoeHHe PaCTUTEIbHOM, 5)KNBOTHOM, TPHOHON KJIETKN»
Lens paboThI: 3aKpenuTh YMEHHE TOTOBHTH MHKpOMpENapaTsl M paccMaTpWUBaTh WX TOJ MHUKPOCKOIIOM,
HaxXoJIuTh 0CO0EHHOCTH CTPOCHUS KJIICTOK PA3JIMYHBIX OPraHnu3MOB, CPaAaBHUBATH UX MEKIY co0oii.
Bonpocsl a1 fonycka k 1adopaTopHoii padore.
1) Ha3zoBuTe OCHOBHBIC YACTH MHUKPOCKOITA U OTHIIIATE WX (DYHKITHH.
2) Uro Takoe mpeaMeTHOE B MTOKpOBHOE cTekia? JIJist 4ero O HyKHBI?

3) Ilepeuncnure OCHOBHBIC IIPABHIIA PAOOTHI ¢ MUKPOCKOIIOM.

2.IIpoBeneHue OMBITOB

O0opyoBaHUE U TOCYAa Matepualibl 1 peaKTHBbI

1. MUKpPOCKOIIBI 1.Bona

2. [IpenMeTHBIE ¥ TOKPOBHBIE CTEKIIA 2. PazBenieHHBIE B BOJIE IPOAOKU
3. CTexnsHHbIE TaJIOYKN 3. JIyk perrgatsrit




4. CtakaHbl

5. GunbTpoBabHas OyMmara (canderka)

6. CTepHUITBHBIN MITIATENh

ATITOPUTM TIPOBEICHUS paOOTHI

Bompockl 1 3a1aHust

1. I/I3yquHe CTpOCHUA paCTI/ITCHbHOﬁ KJICTKHA

ITYKOBHUIIBI TOHKYO TUICHKY — STHIEPMY;
1.2. IlomecTUTh KyCOYEK OSIUIAEPMbI Ha IPEIMETHOE
CTEKJIO B KaIUTIO BOJBI;

1.3. HakpbITh OOBEKT MMOKPOBHBIM CTEKIIOM;

YBEJIMYCHUEM MUKPOCKOIIa

CHATH C BHYTPEHHEH ITOBEPXHOCTH MSCHCTOM 4YellyHy|

1.4. PaccMoTpeTh KIETKH SIUAEPMBI MO Pa3TUYHBIM

Omnpenenute GopmMy KIETOK,

[Haiigure simpo, BakyosH, 000I0UKY KIIETKH.
BapucyiiTe HECKOJIBKO KIETOK SIUAEPMBI, 0003HAUYNB
Ha PUCYHKE: IIUTOIUIa3My, SIIPO, BAKYOJIH, OOOJIOUKY]
KIIETKH

M3y4yeHne cTpoeHns )KUBOTHON KIETKH
[IpoBecTH CTEPUIBHBIM LINATEIEM C JETKUM HAXKUMOM I10
HEOY MM 1O AecHaM;

PaCCMOTpI/ITe Ha KOHYHMKEC INIaTciid B KaIlCJIbKE]
CJIFOHBI CITYIIICHHBIC KIICTKU SIUTCIINA

Hanectn kamenbKy CIIOHBI Ha TPEAMETHOE CTEKIO U
HAKPBITH €€ IIOKPOBHBIM CTEKIIOM;

PaccmoTperp mpemapaT Tpu OOJBIIOM YBEITWYEHHUH C
MIPUKPBITOH aradparMoil KOHIEeHcaTOpa.

[PaccmoTpuTre Ha Tmpemapare OTIENBHBIE KPYITHBIC
[UIOCKHE KJICTKH HempaBWIbHON (GopMbl. bombinas
MacTh KIETOK MEPTBbIC, IMOTOMY B HHUX XOPOIIO
BaMETHO SIPO.
3apucyiiTe HECKOJIBKO KJIETOK, 0003HAYbTE SAPO H
[UTOILIA3MY.

M3yueHne cTpoeHUst KIETKH APOXOKeH (TprObI)
[ToMecTUTh CTEKISIHHOW MAajJO4YKOM KaIlll0 pacTBOpa C
IMPO>KKaMH Ha IPEMETHOE CTEKJIO;

HakppiTh €e MOKpPOBHBIM CcTeKioM. Eciii ecTh HM3IUIIKH|
PKHUIKOCTH, YyIAIHTE €€ C IOMOIIbI0 (PIIETPOBAIBHOM
Oymaru (candeTkn);

PaccmoTpeTs mpemapar moJi MUKPOCKOTIOM

Hatigure AposkKeBYIO KIETKY, PaCCMOTPETh €€ (hopMy]|
1 OTACIbHBIC YaCTH.
3apucyiiTe HECKOJIBKO KIIETOK, CETIalNTe MOITUCH.

HroroBas KOHTpOJbHAS YaCcTh JTA0OPATOPHOM paOOTHI (BHITOJIHATH MICHMEHHO):

1) W3 xakuX OCHOBHBIX YacTel COCTOMUT JIF00ast KiieTka?
2)
3)

4)

Uewm paznuyaroTcs 3TH KIETKU?

pa3zmepam?
ITpakTHKO-OPHEHTUPOBAHHBIE PACUCTHBIE 3aAaHUS

Uro 0011ero nMeeTcss B CTPOCHUU PaCTUTEILHON U )KUBOTHOH KJIETOK?

Uem 06’B$ICHI/ITL, qTo, 6y,[[y‘lI/I YCTPOCHHBIMU 10 CIUHOMY ILJIaHY, KJICTKA BECbMa p33H006p3.3HLI 10 (l)OpMe nu

[Ha3Banne TeMbl

[Tomysimsi, CooOIIeCTBa, SKOCHCTEMBI

[Pe3ybTaT 00yueHus 1Mo TeMe

OnUCHIBaTH CBSI3b MEXTy OPTaHU3MOM U CPEIOH ero OOUTaHUs
Y cTaHaBIMBAaTh CBSI3b CTPYKTYPBI U CBOMCTB 3KOCHCTEM




OO011I1Ee KOMIIETEHIINHT OK 01, OK 02, OK 07

Haspanwne 3amanms: Pacuer cpoka ncaeprnanus MpUPOTHBIX PECYPCOB

®abyna: Pasputme uyenmoBedeckoro oOMECTBA HEBO3MOXKHO 0€3 B3amMOACHCTBUSA C mpupomoit. [lo
HEKOTOpPOro BpPEMCEHU OTpHULATCIIBHBIC MOCICACTBHUA XO3SIMCTBEHHOM U HWHOH JACATCIBHOCTH  YCJIOBCKaA
KOMIICHCHUPOBAJIU CIIOCOOHOCTBIO MPHUPOJHBIX CHUCTEM K CaMOBOCCTaHOBJIIeHWIO. Ho Kk cepeiauHe aBaaiiaToro
CTOJICTHS CHUTyallus W3MCHHMJIACh: OKpYXKarollas NpPUPOIHAs cpela YKe HE B COCTOSHHM KOMIICHCHPOBATH
MOJTHOCTHIO MTOCIIEACTBUS BO3JICHCTBHS POCTA YACICHHOCTH JIIOICH U PACIIMPEHUS POU3BOJICTBA. 3arpsi3HEHBI BOAA,
BO3/yX, PacTeHUs], BBIIAAAIOT KUCIOTHBIE IOXIH, dPO3US BBIBOAWT ITOYBBI U CEIHCKOXO3SHCTBEHHOTO 000pOTa,
MOJISIPHBIE JIBIBI TAIOT M3-32 MOTEIUICHWS KIMMara, MCYe3al0T MHOTHE BUIBI )KMBOTHBIX M PACTCHUH, HACEJICHHE
nmpuobpeTaeTr XpoHWYeckne 3aboneBaHus, pacT€T cMmepTHOCcTh. CyllecTByIOMHe celyac WHTEHCHBHOCTD
AHTPOINOTEHHOr0 BO3/IEUCTBUA BEAET HAIIlY IIJIAHETY K UCTOLIEHUIO U AeTpajJiallii.

3amanue: OlEHUTE CPOK MCUEPHAHMs MPUPOJHOTO pecypca, €CJIU M3BECTCH YPOBEHb IOOBIYM pecypca B
TEKYIIEeM TOJIy, a MOTPEOJIEHUE PECYPCOB B MOCIEAYIONINE OBl OYJET BO3pacTaTh C 3aJaHHOM CKOPOCTHIO PUPOCTA
exerogHoro mnorpebnenus. Kakoil mpuponmHBI pecypc MMEET CaMblil JOJATUH CPOK HCUYEPIAeMOCTH M KaKOW —
HauMEHbIINUNA?
Nnudopmarus, HeoOXoaumast st pelieHus:

Tabnuna 1
Pecypc Bamac  pecypca  Q.[[loOwrya pecypca q, mupn TlIpupoct obbema moTpedneHust pecypcal
MJIPJI.T TO1 TP, % B ron

[Kamennsriii yroms (6800 3,9 2
[IprpoaHbIif ra3 280 1,7 1,5

Hedts 250 3,5 2

DKerne3o 12000 0,79 2,5

Docdop 40 0,023 1,8

Menb 0,60 0,008 1,7

[ {rHK 0,24 0,006 1,3

CBHUHeEI] 0,15 0,004 2,2

A TFOMHHII 12 0,016 1,6

Ypan 300 0,2 2

[ins pacueta BOCNONb30BaThCA HOPMYNON CyMMbI YNEHOB PAAa reOMEeTPUYECKO nporpeccuu

TP\t
((“m) ‘1)"?
TIp !

100

(1)

rae Q — 3anac pecypcos, q — rofoeas fo6biua pecypca, TP — npupocT notpebnenus pecypca, t -

4YMCcno ner.

NlorapudmupoBanue BbipaxeHua ana Q paet cnepyowyto GopMyny Ans pacyeta Cpoka
McyepnaHua pecypca

Pemenue 3amau

- ln(1+

q-100
TP
100

in(Z2E) +1

(2)

[HazBaHue TeMbl

33KOHOMepHOCTI/I HacjaCcJOoBaHUA

Pesynbrar 00ydeHus no reme

OnuceIBaTh 3aKOHOMCPHOCTHU HACICACTBECHHOCTH U U3MCHYUBOCTU

OHpeHeHHTL BCPOATHOCTDH
[IPU3HAKOB IIpU MOHO-, OH-, HOJ'II/IFI/I6pI/I,I[HOM U aHAJIUW3UPYHOIICM]

CKpCIIMBaHNN

BO3HUMKHOBCHMA HaCJICACTBCHHBIX




OO01I1e KOMIIETEHIINH OK 02, OK 04

DopMyIHPOBKA 33JaHUS: PEIIUTE 3a/Ia4H, COCTABUB CXEMBI CKPEIINBAHUS

3agaHue sBISIETCS MPOQECCHOHANTLHO-OPHEHTHPOBAHHBIM. 3aJadyd Ul CTYJEHTOB MOAOMPAIOTCS B
COOTBETCTBHHU C 00BEKTOM H3yueHUsl «Pactenus», « KuBoTHbIe» Min «HemoBek».

[Ipumep 3angay amst cTyaAeHTOB, oOyyaromuecs mpodeccuu/crnequaIbHOCTU CBI3aHHON ¢ 00BEKTOM H3Yy4eHHsI
«YenoBex»:

3agaua 1. Y yenoBeka anbOMHU3M M CIIOCOOHOCTH MPEUMYIIECTBEHHO BIIAJICTh JIEBOM PYKOIH — peLleCCUBHBIE
MIPU3HAKH, HaCJEAyIoIHecss He3aBUCUMO. KakoBBI TEHOTHIIBI POAUTENEN ¢ HOPMadbHOM NHIMEHTalUed W
BIIAJICIONINX MTPaBOH PyKO#, €CIT Y HUX POAMIICS PeOCHOK aaThOMHOC 1 JieBIa?

3amaua 2. Y yenoBeka MpaBOPyKOCTh JOMUHHUPYET HaJ JIEBOPYKOCTHIO, KAPETIa30CTh Ha/l FOIy0OrIa30CThIO.
Tony0Oornasplii mpaBIia *KEHUICS Ha Kaperja3ou mpapiie. Y HUX POJUIOCH JIBOC JIETEH — Kaperyiasblil JieBIla U
romybornaspiii mpaBma. OT BTOporo Opaka S5TOro K€ MYKYMHBI C Kaperjia3ol MpaBLIOH pPOIWIOCH IEBSTH
Kaperya3blx JIeTel, oka3aBuXcs npaBmamMu. OnpenenuTh TeHOTHUITBI MYKUUHBI U 00EHX JKEHIIHH.

3agaua 3. YV Iletn u Cammu kapue riasa, a y ux cectpsl Mamm — roiayosie. Mama 3TuX Aeteil romyOornaszasi,
XOTd ee poauTeny umenu kapue rinasza. Kakoil mpusnak gomunupyetr? Kakoil nser rnaz y nanel? Hanumure
TCHOTHUIIBI BCEX NMEPEUUCICHHBIX JIMII.

Kpurepuu onieHuBanus:

«5» - BCE OTBEThI BEPHBI

«4y» - momyIeHa ofHa OInOKa

« 3 - OMyIICHBI 2 OMIMOKU

«2» momyieHs! 3 U 6ojee oMMOOK WK paboTa He BHIMOJIHEHA

Ketic na ananu3 napopmau

[HasBaHue TeMbl [bHOTEeXHOJIOTUH B MCIUIIMHE U (bapMaI_[I/II/I

AHaJII/I3I/IpOBaTI) OTUYCCKUE AaCICKTbhl COBPEMCHHBIX I/ICC.HGILOBaHI/II\/'I B|
Pe3y.]'II)TaT 06yquH${ 10 TCMC 00J1acTH OMOTEXHOJIOTUN U TEHETUYECKUX TEXHOIOT UM

OO01I1Ee KOMIIETEHIINT OK 01, OK 02, OK 04

Keticel uCIONB3yIOTCS B Ka4eCTBE OIEHOYHOT'O MEPOTPUATHS B paznene 5 «bHoiorust B KU3HWY, KOTOPBII
SIBISIETCSI MPUKJIAAHBIM MOJYJIEM M COCTOMT W3 ABYX udacTted. Tema 5.17 «BHOTEXHONOrMH B U3HHU KaxKIOTO)
M3Y4aloTCsS HE3aBUCHMO OT MPOoQecCHil/CeMalbHOCTEH 00yJaronumxces, TeMa 2 SBISETCA MPOodeCCHOHATEHO
HaIpPaBJICHHOHN ¥ MMOJAOUPAIOTCSA B 3aBUCUMOCTH M ITPO(ECCUOHAIBHOM HAITPaBICHHOCTH.

IMpuBenem npumep keiica k Teme 5.2.1. «buorexHosorun B MeaunuHe W (apmarum»y DopmynupoBka
3aJlaHus:

BuoTtexHomOrNs — KOMILICKCHAs HayKa, HAIPABJICHHAS HA IOJyYCHHUE IIEJICBOTO MPOAYKTa, C IOMOIIIO
OMO000BEKTOB MUKPOOHOTO, PACTUTEIHLHOTO U YKUBOTHOT'O TIPOUCXOXKIICHHS.

MeaunuHCKast OMOTEXHOIIOTHS — OTPACIIb, Iellb KOTOPOH CO3/IaHUe TUArHOCTHYECKUX, TPOPUIAKTUIECKIX U
nedeOHBIX TIpenapaToB, OHA M3ydYaeT BO3MOXKHOCTH WCHOJB30BAHUSA MHKPOOPTAHU3MOB, JIJISI TONydYEHUS
aMUHOKHCIIOT, BATAMUHOB, (DEpPMEHTOB, aHTHOMOTHKOB, OPTAHUYECKUX KHUCIOT.

Caxapnblif trnabeT — 3T0 3a00JieBaHre 0OOMEHa BEIECTB, ITPH KOTOPOM B OpraHW3ME HE XBaTaeT HHCYJIMHA, a
B KpPOBM IOBBIIIAETCA cojepxkanue caxapa. ColeplkaHHe caxapa B KpPOBH HEOOXOIUMO JIJIi HOPMAaJbHOIO
(YHKUMOHUPOBAaHUSI KJIETOK. MHCYNMH, KOTOpBIM BbIpabaThIBACT MOMKENYJOUYHas Keje3a, obOecreynBaeT
MIPOHUKHOBEHHE TIIOKO3bI B KIETKU, HO WHOTJA MPOUCXOAUT cOOM BHIPAOOTKM MHCYJIMHA M KIETKA HE TOJIydaeT
HEOOXOJMMOT0 MUTAHMS, a Caxap HAKAILUTUBACTCS B KPOBH. DTO MPUBOJIUT K BOSHHKHOBEHHUIO CaxapHOTO jauadera
pa3sHBIX THUIIOB, OJWH W3 KOTOPBIX SBJISETCS WHCYIWHO3aBUCHMEBIM. lIpm Takom Tume caxapHoro auabera
3a00JIEBIIHIA JOKEH BCIO )KU3HD BBOJUTH ce0€ MHBEKINH WHCYIHHA.

ITo mamaeM cTatuctuky, B 2014 1. KommdecTBo OONBHBIX caxapHBIM auabeToB B Poccuiickodt (emeparmm
coctaBmwio 387 mitH denoBek. [1o HEeKOTOPBIM MaHHBIM 3Ta ITUdpa KaXAbIH ToJ yBeTHInBaeTcs Ha 5%.



3aganue: HalaWTe M MPOAHATU3UPYHTE pa3IMyHble HCTOYHUKKA WHPOpManuu (HaydHas ¥ y4eOHO-Hay4yHas
JUTEpaTypa, CpeacTBa MaccoBol MH(opmanuu, cetb VHTEpHET 1 Apyrue) no teme keiica. OTBeThTE Ha BONPOC HA
OCHOBE HailleHHbIX AaHHBIX: C YeM CBsi3aH pocT 3a00JIeBAEMOCTH CaxapHbIM AUAa0ETOM CpeAr B3POCIIOro HACENICHHUS
u oMosiokeHHe 3aboseBanHus? Kakue Mepbl NpOQUIAKTHKM caxapHOro namabera MOXKHO pealu3oBaTh B
MIOBCEAHEBHON JKM3HM KaxaoMmy u3 Hac? Kak pasBuBazoch NPOM3BOJACTBO MHCYJIMHA M C KAKMMH STHYECKHUMHU
HOPMAaMH TIPH 3TOM CTAIIKUBAINCH YUeHbIE?

[MonroToBeTe ycTHOE COOOIIECHHE C MTPE3EHTANNEH, B KOTOPOM HEOOXOAMMO OTPA3HTh:

1. CaxapHslii 1uadeT — IPUYUHBL, CAMIITOMBI, IMATHOCTHKA U JICUCHUE;

2. PacmpocTpaHeHHOCTh caxapHOTro nuadera cpeau HaceleHHs CBOETO PErHoHa 3a MOCIEIHHE TPU Troja,
MPOaHATM3UPOBAB HAayYHBIE MyONMKALUK U CTATHCTHYECKYIO OTYETHOCTH (B TOM YHCIE OTYETHI | 0cynapcTBEHHOTO
peectpa caxapHoro quabera);

3. PacnpocTpaHeHHOCTh caxapHoro auabera cpenu HacesneHus Poccuiickolt ¢enepanuu 3a mnocienHue TpU
roja, MPOAHATU3UPOBAB HAay4Hble IyOJMKAalMd M CTaTUCTHYECKYI0 OTYETHOCTh (B TOM YHCJIE OTYETHI
lNocynapcTBeHHOTO peecTpa caxapHOTO 1UadeTa);

4. IpearmonaraemMple MPUYMHBI N3MEHEHHUS 3200JIEBAEMOCTH CaXxapHBIM JHa0eTOM U HX 00OCHOBAHUE;

5. Bo3aMoxHBIE TPODUITAKTHIECKUE MEPOTIPHUSITHS;

6. MeTozp! MoNTyYeHHsT HHCYJTUHA;

7. OTpasuTte 3THUECKUE aCIEKThI HCTIONb30BaHU OMOTEXHOJIOTHH MPU POU3BOICTBE WHCYIHHA.

JUist co3nanust KaueCTBEHHOH NMpe3eHTallMd HEOOXOAUMO COONIIONATh psili  TpeOOBAHMIA:

O6H_II/IC Tpe6OBaHI/ISI Hp€3€HTaHI/IH AO0JDKHa HAYUHATBCA C TUTYJIBHOTO cnal?ma, TAC YKa3bIBACTCA TEMa, CBCACHUS 00|

ABTOPE M T.II.
Ha crnaiinax HeoOXommMo pa3Memarh TOJIBKO TE3WCHI, KIIIOYEBBIE CJIOBa, TpadudecKue
MaTepHabl (CXEMBI, PUCYHKH, TaOIHUITEI, (hOTO U T.I1.).

lcrionb30BaTh €MHBINA CTHIIE ODOPMITCHHUSL.

4. KoiruecTBO CaliIoB JOKHO OBITH JOCTATOYHBIM VISl PACKPBITHSI TEMBI, HO He Ooiee 20-Tu.

[pud e CrenyeTr UCIONB30BaTh CTAHAAPTHBIE, IMUPOKO pacIpOCTpaHEeHHbIE MPUQTHI, Takue Kak Arial,

Tahoma, Verdana, Times New Roman, Calibri u np.;

Pazmep mpudra 17151 3arooBKOB — HE MeHee 24, 111 nHpopMau He MeHee 18.

He pexoMeHmyeTcsi HCIOIb30BATh Pa3Hble TUIBI LIPU(PTOB B OAHOM MPE3EHTALUH.

/lns BblmeneHWst HMH(OpManmMy cilegyeT HCIOJb30BaTh >KUPHBIA IMIPUQT, KypCUB WIH
[moruepKUBaHue.

He 31m0ymoTpe0asaTh IpOrmuCHBIMEI OyKBaMH.

DoH DKenmaTenbHO UCTIONTE30BaTh OJHOTOHHBIA (POH HEAPKUX MACTEILHBIX TOHOB.
/11 hoHA MTpeNMOYTUTENHHBI XOIOAHBIE TOHA.
M cnonb3oBanue Ha ogHOM cialifie peKOMEHyeTCsl HCIIOJIb30BaTh He 0osee 3-X IBETOB: OAWH i ()OHA, OJUH
[BeTa 117151 3ar0JI0BKA, OJIUH JJI TEKCTA.
/l1s hoHA M TEKCTa MCTIOIB30BATh KOHTPACTHBIE IIBETA.
[IpencraBnenue [PexomMeHmyeTcst HCIIONB30BaTh KOPOTKHUE CIIOBA U MPEIII0KEHUSL.
MH(pOpMAITIH MUHUMHU3UPOBATH KOJTUYECTBO MPEAJIOTOB, HApEUUH, NpUIaraTeabHbIX.

3aroJIOBKH HAOJIKHBI IPUBJICKATh BHUMAHUC Ay TUTOPHH.

O0BeM HHpOpMAITIN

He crowT 3amoiHATE OAWH CAi CIUIIKOM OONBIIMM O0O0beMOM WH(MOPMAIMH: JIIOIA MOTYT
€IMHOBPEMEHHO 3alIOMHHTD He 0oJiee TpeX (PakTOB, BHIBOJIOB, OIPEICIICHHUIA.

5. YuebHO-HCCI

€J]0BaTEJIbCKUI MPOEKT

Ha3BaHue TeMEI

[b1O3KOIOrNYeCKU IKCIIEPUMEHT




[IpoBoaUTH OMO0IKOJIOTUIECKUH SKCIIEPUMEHT IInanuposarts
OMOJKOIOTMYECKUI  OKCIEpUMEHT  MHTepnpeTHpoBaTh  pe3yibTaThl

Pesynbrar o0yueHus 1Mo TeMe [MPOBEICHHOTO OMO3KOJIOTHYECKOT0 HKCIEPUMEHTa C MCIIOJIb30BaHUEM|
|[KOJIMYEeCTBEHHBIX METO0B
OO1uue KOMIETEHIUN OK 01, OK 02, OK 04, OK 07

Y4eOHO-HCCIIeIOBATENBCKUN TPOEKT SIBJSIETCS. OCHOBHBIM CIIOCOOOM OIIGHKH pe3yJbTaToB OOYy4eHUs,
c(hOpMHUPOBAHHBIX Y 00YYaIOLINXCSI B X0/I€ OCBOCHUS paszzeia 6 «brodKonornieckue HecieaoBaHusD».

Cpenu pa3iMyHBIX TEXHOJOTMH NpoeKkTHoe oOydeHne oOmagaeT pAIOM NPEUMYIIECTB: I103BOJSET
o0yJaromeMycsi CaMOCTOSITENbHO (ITPU KOHCYJIFTATHBHOMN MOJIEPIKKE TPEIoIaBaTelisi) J00bIBaTh 3HAHUS, padoTas ¢
MHOTOYHCIICHHBIMUA NCTOYHUKAMH MHPOPMAIUX, TpUOOpaMu 1 1a00PaTOPHBIM 000PYIOBaHHWEM, U OJJHOBPEMEHHO B
JISJIOBOM OOIIEHUH C OJHOTPYIITHUKAMH Pa3BUBAaTh KOMMYHHUKATHBHBIE YMEHUS W HABBIKH.

Jns yaeOHOo-HCCIe[0BaTeIbCKOro IPOeKTa B paMKax OMOJIOTHH HanOojiee onTUMalbHa TpymmoBas gopma
paboTHI HAZl IPOEKTOM.

TeMbl y4eOHO-HCCIIeIOBATENBCKOTO MPOEKTA, MPUBEICHHBIC HUXKE, SBIISIOTCS MPUMEPHBIMA U MOTYT OBITh
MOJIEpHU3UPOBAHBI MOJ] pPErHOHAJbHbIE OCOOCHHOCTHM W C YYeTOM [OJy4YaeMoW ydaluMmucs mpodeccueit
(CTIeMaNbHOCTHIO):

[IpumepHBIe TEMAaTHKH yU4EeOHO-HCCIIEIOBATEILCKOTO MPOSKTA:

1. Onenka xkayectBa aTMOC(HEPHOTO BO3/IyXa

2. OreHKa Ka4ecTBa IIOYB METOIOM (PUTOTECTHPOBAHUS

3. OmeHka KadecTBa BOJI TIOBEPXHOCTHBIX BOJIOEMOB IO OPTaHOJIENTHYECKHM M (PH3UKO-XUMHYECKUM
CBOMCTBaM

4. Biiusinue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PACTEHUN

5. BiusitHue COJIEBOTO 3arpsi3HEHHSI HA POCT U Pa3BUTHE CEMSIH BBICIINX PACTEHUH.

CrpykTypa yueOHO-HCCIeJ0BaTeNLCKOI0 IIPOSKTa BKIIIOYAET MSITh OCHOBHBIX JTara.

OCHOBHBIE IIard MEpPBOTO dTama BHIMOJHEHUS MPOEKTa: 00OCHOBAaHUE aKTyallbHOCTH BBIOPAHHOW TEMBI,
BEISIBJIIGHHE MPOOJIEMBI HCCIIENOBaHUSA, (DOPMYJIMPOBaHUE THIIOTE3Bl, MOCTAHOBKA IENIM W 3a]ad HCCIIEIOBAHHUSA,
BBIOOpP METOJOB HCCIEAOBAHM, BEIOOP TOUYEK OTOOpa MpoO HA TEPPUTOPHUH HCCIICMOBAHUSA, ONpeacsieHne (hopMbI
MIPEJICTABIICHUS PE3YIFTaTOB UCCIIEIOBAHNSA, OTIPEICIICHNE ITAIIOB M COCTABIICHHE TTaHA UCCIIEOBAHUS.

Btopoit sTan BKiIOYaeT B ceOs MOATOTOBKY HEOOXOAMMOW TIOCYABl M MaTepuaja IS JKCIIEPUMEHTA,
MpOBeIeHHE SKCIEPUMEHTA, NMEPUOTUYECKYI0 MPOBEpKa TEUEHHUS IKCIEpHMeHTa/ cOOp MaTephaiia B BHIOPAaHHBIX
TOYKax 0TOOpa mpoo.

B mepuon Tperbero srtama MpoBeAeHUS OWOIKOIOTHUECKOTO HCCIEJOBAaHMs, OOYYarolIuecs IONydaroT
NIEPBUYHBIEC HKCIIEPUMEHTAIbHbBIE JaHHBIE, IPOBOIAT CTATUCTHYECKYIO 00pabOTKy MONIyYEHHBIX AaHHBIX, TIPOBOJASAT
aHaJIN3 Pa3IMYHBIX HCTOYHUKOB HH(POPMAILIUU B paMKax TEMbI IIPOSKTA.

Ha uerBepTOoM JTame, oOyd4aromuecs BBIABISIOT 3aKOHOMEPHOCTH MEXAY HCCIEAYEMBIMH OOBEKTAMH,
MPOIECCAMH W SABIICHUSAMH, (DOPMYIHPYIOT BBIBOABI M pa3pabaThIBaOT MPOTHO3BI, MPOBOJSAT OIEHKY KadecTBa
HCCIIelyeMOoro 00beKTa 10 pe3ybTaTaM OHO3KOIOTHYECKOTO aHaJH3a.

Ha 3aBepmaromem starne npoBoanuTcs ohopMIICHHE PE3YIIBTATOB BHIIOJIHEHHS YI€OHO-HUCCIIEI0BATEIBCKOTO
MPOEKTa B COOTBETCTBUH C 33aHHBIMH TPEOOBAHUSAMH U MIPEACTABICHUE PE3YIbTATOB Ha 3aIIUTE MIPOCKTA.

[IpuBenem npumep onKcaHust STAOB BHIMOJHEHNS Y4eOHO- HCCIIEA0BATENBCKOTO MIPOEKTA:

VYBaxkaemble cTyAeHTbl! B paMkax mpoekra BaM HEOOXOOMMO NMPOMTH ISTH 3TANoB pabOTHl HAJ y4eOHO-
HCCIIEJIOBATENBCKIM ITPOEKTOM OT BHIOOPA TEMBI AOMYOIHMYHON 3aIUTHI MOJYYEHHOTO Pe3yIbTaTa.

Ha nepBowm aTane:

cthopMupoBaThH KOMaHIy MPOeKTa (2-3 YemoBeka);

BBIOpaTh TeMy Y4eOHO-HCCIIE0BATEIHCKOTO MPOEKTA;

000CHOBATh aKTyalIbHOCTh BHIOPAHHOH TEMBI;

BBISIBUTH MPOOJIEMBI UCCIICI0BAHUS, CHOPMYITUPOBATH THUIIOTE3Y;

1noJ00paTh METO/IBI UCCIIEIOBAHMUS B PAMKaX CBOETO MPOEKTa;

BBIOpaTh TOYKU O0TOOpa MPoO HA TEPPUTOPUH HUCCIIEAOBAHHUS

c(hopMyITUPOBATH eI U 33]]a91 UCCIIETOBAHUS;

COCTaBUTh TIJIaHA HCCIIETOBAHMS.



Ha Bropowm srane:

MOATOTOBUTH HEOOXOAMMYIO MOCYy U MaTepuala JUIsl SKCIIEPUMEHTA;

MPOBECTH AKCIEPUMEHTA, TIEPUOJUICCKH TIPOBepsis ero TedeHue (TpH UIMTEIHHON ITOCTaHOBKE OIBITA)/
co0Opatp MaTepuan B BEIOpaHHBIX TOUKax 0TOOpa mpoo.

Ha tpetbem aTane:

MOJYYHTh MIEPBUYHBIE SKCIICPUMEHTAITLHBIC TAHHBIC,

MPOBECTU CTATHCTHUYECKYIO 00pabOTKY MOyYeHHBIX JaHHbIX; Ha yeTBepToM dTarme:

BBISIBUTH 3aKOHOMEPHOCTH,

c(hOpMyIHUpPOBaTh BBEIBOABI M JaTh MPOTHO3 HMJIM OICHKY KauecTBa MCCIEIyeMOro oOBEeKTa Mo pe3yibTaTaM
OMO03KOJIOTHYECKOTO aHaJIH3a.

Ha 3aBepmatomniem stamne:

- 0OpMHTB pe3yNbTaThl BEITIOTHEHNS Y4eOHO-HMCCIIeIOBATEIHCKOTO MPOEKTa B COOTBETCTBUH C 33/JAHHBIMHU
TpeOOBAHUSIMU;

- IOATOTOBUTH YCTHOE COOOIIEHNE U MPE3EHTAIINIO;

- IPEICTaBUTh PE3yJIbTAThl BHIMOIHEHUS Y4eOHO-HCCIIEI0BATEIHCKOIO TPOEKTa Ha 3alTHUTe.

ITpumep BBINIOJIIHEHHUS] IPOEKTA!

HazBanue npoekra: OueHka kauecTBa aTMOC(hEepHOro BO3AyXa 110 XBOE COCHBI OOBIKHOBEHHOIA.

[Ipobiema wccnenoBaHuA: ONpelesicHHe MCTOYHHKOB 3arpsi3HEHUS] BO3AyXa Ha TEPPUTOPUHM HACEJICHHOTO
ITyHKTa Ha OCHOBaHWH IIPOBEJICHHSI SKCIIPECC- OIIEHKH KauyecTBa BO3[yXa MO COCTOSIHUIO XBOHM COCHBI OOBIKHOBEHHOU
C OIlpeNieIeHrneM Kiracca 3arps3HeHus BO3ayXa.

Lenp mpoekTa: ompenenuTh 30HBI Pa3HON CTENEHW 3arpsA3HEeHHs, C yKa3aHHEeM HMCTOYHWKA (MCTOYHHUKOB)
3arpsA3HEeHHS.

3amaun IpoeKTa;

BrIOpaTh TeppUTOpUIO HCCIIEAOBAHMS M TOYKK 0TOOpa MaTepHaa;

[TpoBecTH OLICHKY MOBPEXICHUS 1 YCHIXaHHUS XBOH;

OnpenenuTs KJIacc 3arps3HEHHs BO3/AYXa;

Pazpaborath KapTy 3arps3HeHHs BO31yxa, Ha KOTOPOH OTMETUTh 30HBI PAa3HOH CTENEHH 3arps3HEHUs
BO3/[yXa M UCTOYHHKH 3arps3HEHUS;

[lonroToBUTh W MyONUYHO 3aIIMTUTH PE3YJIBTATHI MPOEKTa B KOMaHe. Pe3ynbTaT MpOEKTHON paboThI
obOydJarorerocs:

Kapra crenenn 3arps3HEHHOCTH aTMOC(EPHOTO BO3AyXa Ha TEPPUTOPUU HCCIICAOBAHUS C yKa3aHUEM
WCTOYHUKOB 3arps3HEHHS; IPE3CHTALUS Pe3yIIbTaTOB UCCIICIOBAHUS.

®dopma npencTaBIeHUs pe3yIbTaTOB IPOSKTHON PadOTHI:

3amura npoeKTa ¢ UCIOIb30BAHUEM CPEICTB BU3yaIH3alud U AEMOHCTPALIMY POIYKTA.

BrinonHenne npoexra:

Bormpocsr mits gomycka K mpoeKTHO# paboTe

CdopMymHpoBaTh IEITb IIAHUPYEMOTO SKCIICPUMEHTA.

Kaxue mokazarenn ncoiabp3yr0TCs U OIIEHKH KadecTBa aTMOC(epHOro BO3AyXa M0 COCTOSHUIO XBOH.

Kakwue ctouHuky 3arpsisHeHHsT aTMOC(EpPHOTO BO3/yXa €CTh B BallleM pailOHe MPOKUBAHUSL.

[TepednciuTs OCHOBHBIE ATAITBI ONIPEAEIICHHS YACTOTH aTMOC(HEPHOTO BO3/IyXa M0 COCTOSTHUIO XBOH.

Kakue xiaccel moBpeXeHNsI XBOH UCTIONIB3YIOTCS B IaHHOH METOJHKeE?

[lepeuncnure 1 0OXapakTepU3yHTE KIacChl yChIXaHUS XBOH.

Kaxkwue kitaccel 3arps3HeHUs BO3AyXa BBLICISIOT?

Onumurre nmpaBuiia 0T0opa MaTepuana.

Kakue 3arpsi3HUTENN BBI3BIBAIOT HOBPEXKIACHUS XBOU?

Kaxk onpenenuth Mpoa0KATEILHOCTD KU3HH (MaKCHMAIIBHBIN BO3PACT) XBOH?

OT 4ero 3aBUCHUT BBIOOP PACCTOSHUS MEXIY TOUKAMH HCCIICIOBAHHS?

XBOIO KaKOTo rojja He00X0IUMO coOpaTh sl IPOBEACHHS OLIEHKH COCTOSIHUSL aTMOC(EepHOro Bo3ayXxa?

Ortansl IpoBeAeHNs PabOThI:

IloaroToBUTENILHBIIN:

BBIOOP TEPPUTOPHH U TOUEK MCCIEIOBAHUS;

cOop MaTepuana;

Kamepanpaas 00paboTka coOpaHHOTO MaTepHara.



Bribpate Touku uccienoBaHus, npuMepHo 4 — 5. TOYKM JOJDKHBI HAXOAWTCS HA OJHOW JIMHUM MO Mepe
yAaleHus] OT TOTCHUUATBHOIO MCTOYHHMKA 3arps3HEHHs B Balledl MECTHOCTH — HAaceJICHHOro IMYHKTa,
MPOMBIIUIEHHOTO MPEANPHUITHS WM aBTOMaructpany. JKenatensHo pacrojaraTb TOUKU [0 JIMHUM MPeoOIagaromnix
BETPOB — B Ty CTOPOHY, B KOTOPYIO BETEp CHOCUT IOTEHIHAJIbHbIE 3arPsA3HAIOIINE BELECTBA.

Paccrosinue Mexay TOUKaMH 3aBUCUT OT MOIIHOCTM MCTOYHMKA 3arpsisHeHus. Ecim 3to Gosbiioit
HaceJeHHBIN IMYHKT C IMPOMBIIIJICHHBIMUIIPEAIIPUATUAMU W MHOI'OYUCICHHBIM aBTOTPAHCIIOPTOM, TO PACCTOSAHHC
MeXJly TOUKaMH MOTYT OBITh B mpeaenax 1 KM (maipHss miomanka OyJeT yaajaeHa oT ropoda Ha 5 kM). Ecim ato
HeOompIasi KOTeNbHAsA, TO PACCTOSHUE MEXAy IuIoImaakaMu MoxkeT cocTtaBisaTe 400 — 800 merpoB. Ecim ato
aBToTpacca, To 20 — 200 MeTpoB (B 32aBUCUMOCTH OT MTOTOKA aBTOTPAHCIIOPTA).

B kaxnoit Touke obOcnenoBaHus HEOOXOIUMO OTOOPATh MOJOABIE AepeBbsi, BHICOTOH 1-1,5 M ¢ OOKOBBIMH
noberamu He MeHee 8.

Onwucath BBITONTAaHHOCTh Y4YacTKa, IPHUCBOMB COOTBETCTBYOIIMH Oamn (1 — BeITanThIBaHMS HET, 2 —
BBITONTaHBI TPOIBI; 3 — OCTAJIOCh HEMHOT'O TPaBbl BOKPYT IEPEBbEB; 4 — HET HU TpaBbl, HU KycTapHU4YKOB). [Ipn
BBITONTAHHOCTH TEPPUTOPHH, OLIEHUBAaeMOW OayutaMu 3 win 4 orieHKa aTMOC(EepHOTO 3arpsI3HeHHUS He BO3MOXHA.

Ha BrIcOTE CBOETO pocTa codpaTh ¢ Kaxmoro jaepesa (1 mepeBo B ogHO# Touke) 1Mo 30 XBOMHOK (CyMMapHO
150 xBonHOK). XBOMHKH JIOJUKHBI OBITH B BO3pacTe 2 JIET, TO €CTh HaJ0 OpaTh 00pa3ilbl XBOU C MOOETOB BTOPOTO
roja *KU3HU

— TS BcEX TOUEK OJTUHAKOBO pHC. 1.

MYTOEBEH

bokoERIe ToberH

oceBof nober
1roga

oceEof nober
Zrona
oceeol mober

3roma
Puc.1. YacTu BeTBH XBOHHOTO AepeBa ciykalye OHONHANKAaTOpaMu

OIICHUTh MPOJOJIKUTEIEHOCTh JKU3HM XBOU HA BETBH, C KOTOPOH OTOMpAIOTCS XBOHHKH, IO OXBOCHHBIM
y9JacTKaM OCEBBIX TIOOETOB B COOTBETCTBUH C PUCYHKOM 2.
[MonHBI BO3pacT XBOW OMPEAEISETCS YUCIOM YYaCTKOB OCEBBIX TOOETOB C MOJHOCTHIO COXPAaHEHHOW XBOEH ILTIOC
JIOJIsI COXPaHEHHOW XBOM Ha CIIETYOIeM 32 HUM y4acTKe.

et

0,5 I 1,5

(o]
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Puc. 2. Cxema OonpeacJICHUA NPOAOJDKUTCIBHOCTH JXU3HHU XBOU COCHBI



[Ipoby ¢ kaxaoi TOYKM HaJ0 TIOMECTUTH B OTACIBHBIN MakeT (Jydmie OyMakHBIH) U cpa3y MOAMHUCATH €TO0
(Yka3pIBaeTCsl jaTa; TOUYKa 0TOOPA; CTENEHb BBHITONTAHHOCTH y4YacTKa; MPOJOKUTEIBHOCTD )KU3HN XBOHM Ha BETKE,
OTKyJa OepyTCs XBOMHKH).

[IpoBeseHne ONBITOB
AJTOPUTM ONpeIeNICHNs KJIACCOB TOBPEKIACHHS M YCHIXaHUS XBOH
OGopynoBaHue U ocyaa Matepuan

1. JIyna 1. XBost cocHBI B Bo3pacTe 2 nieT, He MeHee 30 mTyk

2. JInHelika nin MIJITUMETPOBas Oymara

AJ'Il"OpI/ITM MMPOBCICHUA OIIbITA BOHpOCLI n 3aJaHUs

OCMOTpETh XBOIO TIPU ITOMOIIIH JTYIIEL. 1. 3anecTu JIaHHbIE o KOJINYECTBY
PasnenuTh BCIO XBOI Ha COOTBETCTBYIOIIME KJIACCHI MO[MOBPEKICHHBIX XBOMHOK B TAOIUILY 2.
[IpU3HAKaM TOBPEKICHUS M YCBIXaHUS COTJACHO OLICHOYHOM[3aHECTH JaHHbIE MO KOJUYECTBY XBOHMHOK C

rabmuue 1 u pucysky 1. [pU3HAKAMH yChIXaHMs B TaOIUIy 3.
[loncuuTaTh KOJIMYECTBO MOBPEXICHHBIX XBOMHOK B KaKAOM[2. PaccuutaTh NpPOLEHT MOBPEXIOECHHBIX U
Kiacce. XBOMHOK C IPU3HAKAMU YCBIXaHUSI OTHOCHTEJIBHO

[logcumTaTh KOJIWYECTBO XBOMHOK C IIpU3HaAKaMHu yCBIX&HI/IHO6H.[eFO KOJIM4YECCTBaA CO6paHHBIX XBOHHOK.
110 KJ1acCaM.

OneHouHas Tadauna
Tabmuna 1
Or1eHKa OBPEXICHYSI U YCHIXaHUSI XBOU

Kmacc moBpexaeHust / Kiacc

. Bunabl noBpekIEHUN XBOU XapaKTepUCTHKA yCbIXaHUsI XBOU
YCBIXaHHS

KII1/KVY 1 XBoMHKa 0€3 IATeH Het cyxux y4acTkoB

XBoMHKA C HEOOJBIIMM YHCIOM
KIT2/KY 1 Het cyxux y4acTKoOB
MEIKHUX MSITEH

XBOMHKA ¢ OOJIBIIMM  YHCIIOM
KIT3/KVY 2 'Ycox KOHUHK 2-5 MM
MEePHBIX U HKENTHIX MSTCH

-/KVY 3 - 'Vcoxna 1/3 xBonHKH

'Ycoxno 0Oosee IONOBHHEI XBOWHKHM HIIH
IBCSI XBOMHKA KCJITas U cyXxasd

-/ KY 4 -




Puc. 3. Knaccel moBpexIeHus ¥ yChIXaHU XBOU

Knaccel moBpexneHHA (HEKPO3kI) 1 2

Knacchl ychIXaHHA

O0paboTka pe3yabTaTOB OIBITOB

Tabmuma 2

OnpeneHeHI/Ie KJ1acCa MMOBPEKACHUSA XBOU

Kiacc
MOBPEIKACHUS
XBOU

KIT 1

KII 2

KII 3

Homep nepesa

XBOMHKH O€3 IATEH

X BOMHKH c

I CIJIIOM MCJIKHX IIATCH

HEOONBIIMMXBOUHKA C OOJBIINM YHUCIOM
YEPHBIX M JKEIITHIX ISITCH

IIT. % LT, % LIT. %
1
2
3
Mecto  otOopal
MaTepuana

BriBoa: % XBOMHOK — O€3 IISITEH, HA
TISATEH JKEJITOTO [IBETA, Y

% HeOOoIIBIII0e YHCIIO MEITKHIX
% MHOTO TISATEH 1Mo Bee anmnHe. Takum 00pa3oM,JOMUHUPYET —KJIACC TOBPEKICHHS

XBOHW.
Tabnuia 3 OnpenencHue Kiacca yChIXaHUs XBOU
Kiacc KV 1 KY 2 KV 3 KY 4
TOBPEXKICHUS
XBOHU
Homep nepeBa |Y XBOWHKH HET CyXHX|YCOX KOHYMK XBOWHKH|Y coxia 1/3 XBOMHKH [Y COXJIO boee
YIaCTKOB Ha 2-5 MM TTOJIOBUHBI XBOHWHKH
IMJIH BCs XBOHHKA

bKenTas U cyxas

%o

%o

%o

IOIT.

%o




Mecto  orbopa
MaTepuaia

BreBon: % XBOMHOK OTCYTCTBYIOT CyXH€ YYacTKH, Y % yCOX KOHYHMK XBOWHKH, y % ycoxjia TpeTh XBOWHKH, %
XBOHMHOK — MIOJTHOCTBIO cyxHe. Takum o0pazoM, TOMUHUPYET KJIACC MOBPEKICHNUS XBOU.

Crenaiite BBIBOJI O UUCTOTE BO3/IyXa Ha MCCIEyeMON TEppUTOPUH 10 Tabiwmie 4.

Knacc uncToTsl Bo3ayxa onpenensiercs Ipu MepeceueHnt Kiacca MOBPEKICHUS XBOM Ha moderax 2 roja >KU3HU U
MaKCHMAaJIbHOTO BO3pacTa XBOU Ha BETKE.

Tabnuua 4 OnpeneneHue Knacca 3arps3HEHHS BO3LyXa

Knacc moBpexaeHust XBOM Ha Toberax 2-roroia Xu3Hu
MakcumanbHbI BO3pacT
XBOU 1 2 3
4 1 [-1I 111
3 1 11 11 -1V
2 11 111 vV
2 - v V-V
1 L 1AY vV —-VI
1 — - VI

YcnoHble 00O3HAUYCHMS Kiacca 3arps3HeHms] Bosmyxa: | — wmmeampHO umcthid; I — wwmersrid; 111 —
OTHOCHUTENBHO YHCTHIHN («HOpMa»); IV — 3arps3HeHHBIN («TpeBora»); V — rpa3Hblil («omacHo»); VI — oueHb TpsS3HBIH
(«BpenHO»), ( — ) HE BO3MOKHBIE COYETAHHUS.

3aBeparomuii 3Tam: Pa3zpaboTka KapThl CTENEHU 3arpsa3HEHHOCTH aTMOC(EPHOTO BO3AyXa Ha TEPPUTOPHH
WCCIIEIOBaHUSl C yKa3aHWEM HCTOYHHMKOB 3arps3HEHMsI; NPE3CHTAlMs pe3ylbTaToB HccienoBaHus. [loaroroska
YCTHOTO COOOIICHHS U TIPE3CHTAIINH 10 Pe3yJIbTaTaM MPOBEICHHOTO HCCIIeIOBaHMSL.

TpeboBaHUs K yCTHOMY COOOIICHHIO:

MPOAOIAKUTEIBLHOCTD: 10 10 MUH;

CTpYKTypa: KpaTKas aKTyaJbHOCTh WCCIIEIOBaHMSA, THIOTE3a, IeNb, 3a/a4d, OOBEKTHl M METObI,
MOJTyYeHHBIE PE3YIbTAThI M MX 00CYKACHHE (TPeICTaBICHNE TIPOIYKTa), BEIBOIBI.

TpebGoBaHus K CTPYKTYpE MPE3CHTALINY:

TutyneHbIi cnaiin. B BepxHelt wactu cnailija HEOOXOIUMO OTpas3uTh HH(pOpManuo 00 00pa3oBaTeIbHOMN
OpraHu3aluy, B KOTOPOW MPOBOJIWIIOCH HCCIel0BaHUE. B IeHTpanbpHOM yacTu ciaiiie yka3blBaeTcs Tema y4eOHO-
MCCIIeI0BATEILCKOTO MPOEKTA. B HU)KHEH YacTH CIIpaBa YKa3bIBAIOTCS YYaCTHUKH MPOEKTA, BBIIONHABLINE padoTy;

AKTYalIbHOCTB;

I'mmoresa, nenb, 3agaun;

OOBEKTHI B METOBI UCCIIEIOBAHUS (MOTYT OBITh pa30OWTHI HA JBa cilaima u Oojee);

Pesynbrarhl nccnenoBannii. MoryT OBITh MPENICTABIICHBI B BUIE PUCYHKOB, IpadUKoOB, poTorpaduii, Tadmm,
KOTOpBIE IOJKHBI MIMETh CKBO3HYIO HyMEpaIlio U Ha3BaHUE. KOJIMYECTBO CIIAiiIOB 3aBUCUT OT 00beMa MaTepuana,
HO HE JOJDKHO TPUBBIIIATH OTBEACHHOTO BPEMEHH Ha cooOmieHne. MOoXHO MpencTaBiIsTh MaTepual He B IIOJHOM
o0beMe, a TONBKO CaMbl BaXKHBIE MOMEHTBI;

BriBoagr,

SaxmrounTenbHbli («brarogapio 3a BHUManue» uil «Criacu0o 3a BHUMaHUE)).

Jl1s co3maHus Ka4eCTBEHHOH IIPe3eHTAITMH HEOOXO0MMO COOTIONaTh psa TPeOOBaHHUIN:



Oo6mue TpeboBanus |[Ipe3eHTanus 10HKHA HAYWHATHCS C TUTYJIBHOTO Claiia, T yKa3blBaeTCsl TeMa, CBEIICHHS
00 aBTOpE H T.II.

Ha cmaiizax HeoOXoAMMO pa3MellaTh TOJNBKO TE3UCHI, KIIOUEBBIE CJIOBa, Tpaduueckue
MaTepHajbl (CXeMBbl, PUCYHKH, TaONUIbl, POTO U T.IL.).

lcrionp30BaTh €UHBIN CTHIb 0QOPMIICHUS.

KonmmdecTBO cinaiiioB MOJDKHO OBITH JOCTATOYHBIM JJIS PACKPBITHS TEMBI, HO He Oosee 20-
TH.

[pugTs Crenyer MCHONB30BaTh CTaHIAPTHBIEC, IIHUPOKO PACIPOCTPAaHEHHBbIE IIPUMTHI, TAKUE Kak|
Arial, Tahoma, Verdana, Times New Roman, Calibri u ap.;

Pazmep mpudra 1 3aronoBKoB — He MeHee 24, it uHdopMaly He MeHee 18.

He pexoMeHtyeTcsl NCIIOIb30BaTh Pa3HbIe THITHI IIPU(PTOB B OAHON MPE3eHTAILIUH.

Jlns BbAENEeHUS WHPOPMALUHM CIEAYEeT HCIONb30BaTh JKUPHBIA MWPUQPT, KypCHB WIIH
[MO{YEPKUBAHNE.

He 3510ynotpe6asaTe NponuCHBIMU OyKBaMu.

DoH PKenaTenbHO  HMCMONB30BAaTh OMHOTOHHBIM ()OH  HEAPKUX MACTEIbHBIX TOHOB.
[l hoHA TTPEIMTOYTHUTENHHBI XOJIOAHBIE TOHA.

cnionib3oBaHue Ha omHOM ciailiie peKOMEHIyeTcsl MCIONb30BaTh He Ooyiee 3-X IBETOB: OAWMH Ais (oHA,
[[BETA OJIMH ISl 3aT0JIOBKA, OJHMH IS TEKCTA.
JIJISI q)OHa 1 TCKCTA UCII0JIB30BATh KOHTPACTHBIC IIBETA.

[IpencraBnenue PekoMeH/TyeTCIUCTIONh30BaTh KOPOTKHE CIIOBa W MPEJIOKEHUS.
WH(pOpMAITIH MUHIMH3HPOBATH KOJMYECTBO  MPEJIOTOB, Hapeuuil, mpuiaraTeiabHbIX.
3aroI0BKY JIOJDKHBI IPUBIIEKATh BHIMAHNE ayIUTOPHU.

O0beM uHpopMarmu [He cTOUT 3aNOTHATH OJUH CITAW[] CIMITKOM OOJBIINM 00BeMOM HH(POPMALIMHU: JTIOIH MOTYT
eIMHOBPEMEHHO 3aIlIOMHUTH He Ooliee TpeX (akToB, BBIBOJIOB, ONPE/CIICHHIA. "

O1eHOYHBIE CPEICTBA PYOSKHOTO (TEMATHIECKOTO) KOHTPOJIA IO TUCHUTIINHE «broornsyy

PyOexHblli KOHTPOJIb 1O auciuminHe «buonorus» mnpoBoauTcs B (GOpME KOHTPOJIBHBIX padOT Ha
OTAENBHBIX 3aHITHIX IOCJIE 3aBEPIICHUS W3YUYCHUS MEPBOTO, BTOPOTO, TPETHETO M UETBEPTOTO pazmenoB. Ilocme
3aBEpIICHUsSI MATOrO pasjiena pyOeKHBI KOHTPOJIb NPOBOAUTCS B (OpMe 3almuThl Keica: MNpeICTaBICHUS
pe3yNIbTaTOB PEIIeHUs] KeHCOB (BBICTYIUICHUE C TIPE3eHTAaluei). PyOeKHBIM KOHTPOJIb MIECTOrO pa3jiesia IPOBOTUTCS
B (QopMe 3alMThl TPOEKTa: MPEJCTABICHUS PE3yJbTaTOB BBINOJHEHHUS Y4YeOHO-HMCCIIEOBATENHCKOIO IPOEKTa
(BBICTYIIJICHHE C TIPE3CHTAIIHEH).

[Ipumeps! 3amaHmii U KXKAOTO THITA PYyOEKHOTO KOHTPOJIS.

1. KorrponbHas padora «MoJeKyISIpHBIH YPOBEHL OPTaHHM3AIIAH KHBOTO». B pe3ynbpTaTe 0CBOSHUS TIEPBOTO
pasnena «Kiretka — CTpyKTypHO-(GYHKITHOHATBHAS €IUHUTIA KIBOT0» 00YUaIONTHUECs CMOTYT:

XapaKTepPU30BaTh CTPOCHHUE U (PYHKIIMHA OCHOBHBIX OHOIOJIMMEPOB, KIIETKH U €€ CTPYKTYPHBIX 3JICMCHTOB;

- OIIPEACIATh PE3YIbTAaThl H3MEHEHHUS TeHETHUECKOI0 KOJIa B TIPOIIECCaX MAaTPUIHOIO CHHTE3a;

- OpPraHU30BBIBATH HAOIOICHUE OUOIOTHYECKIX 00BEKTOB HA MOJICKYJISIPHOM H KJICTOYHOM YPOBHE.

KonTponbHas pabota mpeacTaBiseT co0OW 3afaHus B TECTOBOH (OpPME pa3iMyHOrO YPOBHS CIIOKHOCTH:
CHHU3KUNY, «CPEITHHIT» U «BBICOKHI». B 3aBHCHMOCTH OT THIIA ¥ TPYIHOCTH 33/IaHUS €T0 BBITIOJHEHHE OIEHUBACTCS
Pa3HBIM YMCIIOM 0aJUTOB. BRITIOMHEHNE KaK0T0 33/IaHus “HU3KOTO” YPOBHS CIIOKHOCTH OlleHMBaeTcs 1 Gammom. 3a
BEITIOJTHEHNE 33/IaHUH «CPEIHET0» YPOBHS CIIOKHOCTH B 3aBHCHMOCTH OT TIOJTHOTHI M TIPAaBHIBHOCTH OTBETA
TIpUCBanuBaeTCs 10 2 6aioB.



K 3amanuio «BBHICOKOT0» YpOBHS CJIOXHOCTH OTHOCUTCSL pelieHHe 3amad. [Ipu mpaBMIIBHOM pelIEHUU
3aJJaHUI «BBICOKOTOY» YPOBHS MPHCBanBaeTcs 3 Oasia.

3amaHus BCceX YPOBHEH CII0KHOCTU TIPOBEPSFOTCS aBTOMATHYECKH.

Pacnipenenenue 3aganuii Mo YpOBHAM CIIOKHOCTH IIPENICTABICHO B CIeyromiel Tadmmie:

'YpoBeHb cioxxHocTu|ban [IporieHTHOE Tu BopocoB
3a1aHus coJlepKaHue
3aaHui
Huskunii 1 65% - 3a7]aHMS C BRLIOOPOM OJTHOTO IIPABMJIBHOTO OTBETA
Cpennuit 2 15 % - MHO>KECTBEHHBIN BBIOOD;

- BOIIPOCbI Ha YHNOpAAOYMBAHHUEC WM YCTAaHOBJICHUC
HpaBI/IHBHOﬁ IIOCJICA0BATCIIBHOCTHU

Bricoxuii 3 20 % - CUTYyaIMOHHEIE 3amaun 1507051 BOIIPOCH]]
[IpelyCMaTPHUBAIOIINE PA3BEPHYThIH OTBET

Kpurepun onenrBanust pyoexHOH KOHTPOIBHON pabOTHI:

OreHka [IporieHT BBIIOTHEHUS
COTJINYHO 85-100%

«XOPOLIO» 70-84%
«(YZOBJIETBOPUTEIHHO 50-69%
«(HEYIOBJIETBOPUTEIHHO) MeHee 49%

A3zotuctoe ocHoBaHue afeHuH B Mojekyie [JHK kommnemenTapHo...
TyaHUHY;
LUTO3UHY;

ypauuiy,
THMUHY.

OO0 wp -

K ITYPUHOBBIM a30TUCTHLIM OCHOBAHUAM OTHOCATCA...
AJICHVH U T'YaHUH,
T'YaHUH 1 TUTO3WH,

LUTO3UH U ypauu,

OO W P

yparwI U aJcHAH.

Bri6epute ¢ynkiuo nPHK?
XpaHEeHHe TeHeTUIeCKON MH(POPMAaIINH;
TPAHCTIOPT AMHUHOKHUCIIOTHI B puOOCOMY;

BXOJIUT B COCTaB pHOOCOM;

OO0 wp @

nepeHoc reHeTudeckon nadopmarmio ot JIHK k pubocome.

he

Kitetku aykapuot He conepxar...

>

JIH30COM;



B. pubocom;

C. Me3ocoMm.;

O

KoMIuiekca I'oab K.

Kitetku npokapuor conepxar...
KJICTOYHBIN LIEHTD;
9HIOIUIA3MATHYECKYIO CETh;

pHUOOCOMBI H ME30COMBI;

o0 wp w

KoMITIeKC oMb K1 1 TH30COMBEL.

Kakwue OpraHouabl BCTPEYAIOTCA TOJIBKO B paCTUTCIIBHBIX KJIETKax?
OHAOIIa3MaTH4CCKasa CCTh,
I1aCTUabI,

MHUTOXOHIPUH,

DO wp o

KoMIuIekc [ onpmKu.

B mertadasznoit xpoMocoMe BBIIEIISIOT. .
TUIEYH B EHTPOCOMY;
[EHTPOCOMY U IICHTPHOJIH;

LEHTPHOJIU U LICHTPOMEPY;

0w N

LEHTPOMEPY U IIJICUH.

K aBTOoTpOodam oTHOCSTCA...
BUPYCHI;
XEMOCHUHTE3HUPYIOIINE OaKTepUH;

TpuOBL;

o0 wp

napasuTu4ceCKuc 6aKTCpI/II/I.

TpaHckpUIIus — 3TO...
CBs3bIBaHNE aMHHOKHUCIIOTH ¢ TPHK;
MEPEHOC aMUHOKHCIIOTHI B pUO0OCOMY;

yaBoenue Monekyns! JJHK;

o0 wp ©

cunte3 nPHK na matpune JJHK.

10. Ecmm xommpyrommasi O6emok d9acTh TeHa coaepkuT 6000 map HYKICOTHIOB, TO CKOJIBKO aMHHOKHCIOT B
KOAMPYyeMOil MoneKyie Genka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakne n3 nepeqnciaeHHbIX 00Ie3He, BEI3BIBAIOTCA BUPYCaMH?
a) TyOepKyIe3 u quTepus;

0) dudrepus u CITU/;

B) CIIM/ u rpunm;

T) TPHII U TyOepKyJes;

12. B pe3ynbTate nepBoro JeJIEHUs MeH03a IPOUCXOIUT:



a) yBeJIMueHHne Habopa XpoMocoM;
0) ymeHbLIeHHE HA0Opa XPOMOCOM;

B) COXpaHCHHUC UCXOOHOTO Ha60pa XpOMOCOM.

13. Yro nmpoucxoaut B anadase Il metioza?
CIIMpAITU3aIHs XPOMOCOM;
PaCcXOXKJICHHE K MOJIF0CAaM JIBYXPOMATHIHBIX XPOMOCOM;

PaCXOXKACHUC K ITOJIOCAM XPOMATHU/I;

PaCIIOJIOKCHHUE XPOMOCOM B INIOCKOCTHU 3KBATOPa KJIICTKHU.

14. YcTaHOBUTE COOTBETCTBUE

Opranonp

DOyHKIUSA

1) pubocoma

[A) mepeBapuBaHUE OTMEPLINX KIIETOK

2) XJIOPOIIIACTHI

b) doTocunTe3

3) TU30COMBI

B) cunres Oenka

4) neHTproIu

[") oOpa3oBaHue BepeTeHa JIeNeHus

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

15. BLI6CpI/ITC XUMHYECKHUE DJIEMEHTBI KIIETKU, KOTOPBIC BXOJAT B COCTaB OPTraHUYCCKUX BEIIECTB!:

A.

a

mmonw

KaJIBIHI;
YIIIEPOI;
LIMHK;
BOJIOPOTI;
KHUCIIOPOJ;
Meb;

a3o0T.

16. YcTaHOBUTE COOTBETCTBHE

["pyIbl aMUHOKHCIOT

[IpencraBurenu

1. He#itpanbHbie

[A) TIIyTaMHUHOBasI KHCIOTA

2. Kucnsle

b) nmu3uH

3. OcHOBHEBIE

B) amanuH

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

17. B monexyne JJHK nykneoTunsl, cogeprkamntue aneHnH, cocTaBisitoT 10%. CKoIbKO IPOIIEHTOB B JaHHOMH
MOJIEKYJIe HYKICOTH]IOB, COACPIKAIINX [TUTO3UH?

1) 10;
2) 20;
3) 30;
4) 40.

18. B monekyne PHK mykneotuasl, cogepxamue ypanui, coctaBisaioT — 30% u ageHuH — 40%. Ckoilbko
MPOIEHTOB aJIEHUJIOBBIX HYKIECOTHUJ0B conaepxkutcs B nenu JHK,
cuHTe3npoBanachk 3ra PHK?

1) 0;

2) 30;
3) 35;
4) 40.

KOMIUIEMEHTApHON TOW, Ha KOTOpOH



19. Vuyactok monexynsl JIHK cocrour u3z 60 map HykneotupoB. OmpenenuTe JUIMHY 3TOTO ydyacTKa
(paccrosnue mexay Hykiaeotugamu B JJHK cocrasmusier 0,34 Hm)

1) 20,4;

2) 24;

3) 10,2;

4) 30.

20.@parment Mosekynsl JIHK conmepxkut 1230 HyKI€OTHIHBIX OCTaTKOB. CKOJBKO aMHUHOKHCIOT OyaeT
BXOAMTH B cocTaB Oeska?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3amuTa KeicoB: MpeACTaBICHUE Pe3yIbTaTOB PELIeHU KeHCOoB.

3ammra Kelica sBiISETCS PyOEKHBIM KOHTPOJIEM MO MATOMY pasfeny ‘“Bbuomorust B xu3HU”, B pe3ynbTare
U3yUYeHHS KOTOPOTo 00yYaromecs CMOTYT:

— aHaJIM3UpPOBAaTh STHYECKHE AacleKThl COBPEMEHHBIX HCCIENOBaHMU B 007acTH OHOTEXHONOTHH U
TCHETHYECKUX TEXHOJIOTHH.

Jnst 3ammTel KeHcoB oOydaromuMmcsi HeoOxonumo B pamkax BCP moaroroBuTh ycTHOE cOOOLIEHHE IO
pe3yJibTaTaM pelIeHUs Keica ¢ OoJArOTOBKOM Mpe3eHTaIuH.

Kpurepunu onieHuBaHus yCTHOTO COOOIIEHUS:

Kpurepuu oueHrBanus [bamisl
1 6amn 2 Gaya 3 Oamuia
1. CooTBeTcTBHECOACP)KAHUE JOKIaNa JIMIIBCOAEPKAaHUE JIOKJIAAA,/CONEpKaHNe JIOKJIa1a)
COmepKaHUs JOKJIaladacTUIHO COOTBETCTBYETRA HCKITIOYCHHEMCOOTBETCTBYET  3asIBIICHHOM|
3asBIICHHOU TeMe BasBICHHOW TeMe OT/ENBHBIX MOMEHTOB,TEME M B IIOJHOH Mepe ee
COOTBETCTBYET PacKpbIBaeT
BasBICHHOW TeMe€ W B
MoaHOM — Mepe e
[pacKpbIBaeT
2. CreneHp pacKpHITUSAPACKPBITA Malasi YacTh TEMBbI;TeMa packpeITareMa pacKpbiTa IMOJHOCTHIO;
TEeMBbI MOUCK WHPOPMAIMHXOpPOLIO, HO HE BPEICTaBlIeH 000CHOBAHHBIN
[POBEAEH TOBEPXHOCTHO; B[IOJIHOM 00BEME;|00BEM nHpOpPMaIUH;
M370KEHUH MaTepHanaEH(bopMauHH M3I0KEHUE Marepuania
OTCYTCTBYET JIOTHKa,[IPEICTABICHO FIOrMYHO, JOCTYITHO
IMOCTYITHOCTb HE0CTaTOYHO; B
OTIEIbHBIX Clly4asix
HapylleHa JIOTHKa B
M3JI0)KEHUH MaTepuana,
HE COBCEM JOCTYITHO
3.YMeHue [AOCTYymHO HU3 npeacTaBIeHHONHA OCHOBEHa OCHOBE TPEICTABICHHOMN
MOHSATHO nepeiaThIpe3eHTallud  HE  COBCEM[IpPEACTaBIICHHOM mpe3eHTauuu  HopMHUpYeTCs
colepKaHUE JOKNIaja BIOHATHA TEeMaTUKAIPE3CHTALNN [OJTHOE MTOHUMAaHUE,
BUJE PE3CHTALIN MCCeNoBaHus, JeTanu He(hopMHUpYyeTcss  OOLIeeTeMaTHKH HCCIIeI0BaHNS,
[PACKPBITHI OHHMaHHE TEMAaTHKHPACKPBITHI 1ETAIH
CCIIC/IOBaHMs, HO HE
CHBI JICTaJIH

OrneHnTe Npe3eHTaIUIo M0 CIEAYIOIUM KPUTEPUIM:

Kputepuu orieHUBaHUS IBEU'IJ'IBI




[MOJIHOTA UCTIOB30BAHUS YUEeOHOTOMH(pOpMAIIHS, MH(pOpMAIHs, [MpEe3CHTAIUS COICPKUT
MaTepuana MCTIONb3yeMast BlnpencraBnennas BfMOMHYI0 W YeTKyH
Mpe3CHTAIIH, He[IPe3CHTAIUH, MH(pOpMAITHIO,
OTHOCHUTBHCS K TEME OTHOCUTCS K TeMe, HO[TOCTaTOYHYIO TUTS
HEJIOCTAaTOYHO  MMOJIHO{pOPMHPOBAHHS
[PACKPBIBAIOT eejmpeCTaBIeHIS O TEMe
coziepkaHue
TorMKa M3JI0OKEHUS Marepuaja BMaTepuan Mpe3eHTaluUMaTepuan Ipe3eHTaluuMaTepual,
COOTBETCTBHM C IJITAHOM M TEMOH[HE COOTBETCTBYET TEME,|4aCTUYHO [TPUBEICHHBIN B
3a1aHus [1aHa HET COOTBETCTBYET  TeMmefnpe3eHTanuu
3a1aHus, ILJIAH{ITOTHOCTHEO
[MOCTPOEH HE TOYHO COOTBETCTBYIOT  TE€ME
3aIaHus ul

COCTaBJIECHHOMY IJIaHy

TepPMUHOIOTUYECKAS u MPE3CeHTAINH[B MPE3CHTAINU[B Mpe3eHTalnY|
opdorpadudeckast rpaMOTHOCTb PHCYTCTBYIOT MPUCYTCTBYIOT OTCYTCTBYIOT
opdorpaduaeckue opdorpaduaeckue opdorpaduaeckue
OomK1OKH, HE BCE TEPMUHBIONIHOKH, TEePMUHBIOITHOKH, TEPMUHBI
[IPUMEHEHBI 110 CYIIECTBY [IPUMEHEHBI BEPHO MPUMEHEHEI BEPHO
AKKYPATHOCTb W OPUTHHAJIBLHOCTB{IIPE3CHTALUA ITOCTPOCHAIPEICHTALIUA IIPE3CHTAA
[MOCTPOCHUS 0e3 yuera KOMH03HHH§IHOCTpoeHa C YYETOM[IOCTpOEHa B IOJHOM|

CIIali 0B, Oe3[rpeboBanuit K|ICOOTBETCTBUH C
coOmoaenus: TpeboBanuifjoopMIleHHIO, HO HETTPeOOBAHUSIMU

mpudTaM U LBETOBOMYjennHOro odopmieHusjopopmieHus,
o(hopMIIeHHIO ClIaii10B MCIIOJIb30BaH
OPUTHHAIBHBIA TOAXO0/
K 0(hOPMIICHUIO
craiinoB

[Ikana mepeBoaa 6amtoB B oTMETKyY 17-15 GaiioB - «5»
14 - 9 6annos - «4»

6amioB -«3»

Menee 6 6am10B WIIM OTCYTCTBUE PaOOTHI - «2»

3. 33,H_II/ITa MOPOCKTa: MPCACTABJICHUC PC3YJIbTATOB BBIIIOJITHCHUA y‘{€6HO— HCCICAOBATCIBCKOIO IMTPOCKTA.

3ammTa TIpPOEKTa SABISCTCA PYOCKHBIM KOHTPOJIEM II0 IMECTOMY pazieny «bHO3KOIOrHmYecKue
WCCIICIOBAHUS, B PE3YJIbTATE U3YUCHHSI KOTOPOTO 00YUaIONIHUECs] CMOTYT:

OIIMCBIBATH METOJIbI OMO3KOJIOTHYECKUX MCCIICIOBAHUIA,

TJIAaHUPOBATH OMOIKOJIOTUICCKUN IKCIIEPUMEHT;

MPOBOJIUTH OMO3KOJIOTHUECKUN IKCIICPUMEHT;

WHTEPIPETUPOBATh PE3YJbTAThl MPOBEACHHOTO OHOIKOJIOTHYECKOTO 3KCIIEPUMEHTa C HCIIOJIb30BaHUEM
KOJIMYECTBEHHBIX METO/IOB.

Jis 3amuTel IPOEKTOB o0ydJaromuMcst Heooxomumo B pamkax BCP moArotoBuTs ycTHOE cooOIIeHne Imo
pe3yibTaTaM BBITOTHEHHSI YICOHO- HCCIIEA0BATEILCKOTO MTPOEKTA C MPE3CHTAIINH.

TpeboBaHus K Mpe3CHTAMHA U COOOMIECHUIO ONMMCAHEI B IPUMEPE BBIMOTHEHHUS YIeOHO-HCCIIC0BATEIECKOTO
MIPOEKTA.
Kputepuu olieHMBaHMs YCTHOTO COOOIICHUS

Kputepuu onenuBanus  |(basisl

1 6amn R Gamna 3 Gama




1. CooTBeTcTBUECOIEpKAHUE JIOKJIaJa JHIIBCOAepkKaHUe JOKJIaaa,cofepKaHue JOKiIalna
coepKaHMs JOKJIaIadacTUYHO COOTBETCTBYET]3a HCKIIFOUEHHUEM|ICOOTBETCTBYET
BasiBICHHOW TeMe 3asBJICHHOW TeMe OTAENbHBIX MOMEHTOB,3asIBICHHOM TeMe U B
COOTBETCTBYET MOJTHOM Mepe eé
3asBIIEHHOW TEeMe U B|pacKphIBaeT
MOJTHOMN Mepe eé
[PACKpBIBACT
2. CreneHb pacKpHITUSPACKPBITa Maasi YaCTh TEMBbI;TeMa packpeITaTeMa PacKphITa
TEMBI MTOMCK “H(OPMAIIUUXOPOIIO, HO HE  BIIOJHOCTHIO;
MPOBEAEH TMOBEPXHOCTHO; BIIOJIHOM 00BéMe;pencTaBiIeH
M3II0KCHIH MaTepHanaJHHq)opMauHH 000CHOBaHHBI 00BEM|
OTCYTCTBYET JIOTHKA,IPEICTABICHO nHpopMaIy;
ITOCTYITHOCTh HEJI0CTaTOYHO; BU3JI0OXKEHHE MaTepuana
OTACJIBbHBIX CIIy4adaXxyIoru4Ho, JOCTYITHO

HapylieHa JIOTUKa B
M3JIOKCHUNU MaTcepualia,
HE COBCEM JOCTYITHO

3.YMeHne JOCTYNHO HH3 npeL[CTaBneHHolea OCHOBEHA OCHOB€|
TTOHSATHO TepeaaTh MPE3CHTAIlMA  HE  COBCEMIIPEACTABICHHOMN MpEICTaBICHHOM
MMOHATHA TEMATHKA MPE3CHTAITIH MpEe3CHTAINN

colep)KaHUE JIOKJIaAa BHCCIEAOBaHMA, JeTadu Hejhopmupyercss  oOmee(hpopMHUpYyeTCs IOJHOE

BUC MMPE3CHTALINN [PACKPLITHI MOHMMAaHHUE  TEMATHUKHIIOHMMAaHUEC TCEMATHUKH
MCCIICAOBAaHHsA, HO HCUCCICIOBaHNUA,
WICHBI J€TaJIN [PACKPBIThI AETATIN

OreHUTE MPE3EHTAIUIO TI0 CIEAYIOIUM KPUTEPHIM:

Kpurepuu oneHrBaHMs babt

0 1 2
[MOJIHOTA  KCIIOJIb30BaHUsMHpOpMAIIHS, MH(pOpMaIs, [pe3eHTaUsl COICPIKUT
y1eOHOro MaTepuala MCTIOJIb3yeMast BlnpencraBnennas BfmoHyI0 W YeTKyro
Mpe3eHTaIIH, He[[IPe3CHTaIIH, MH(pOpMAITHIO,
OTHOCHUTBHCS K TEME OTHOCHUTCA K TEMe, HO[TOCTaTOYHYIO TS
HEOCTATOYHO  MOJIHO[QOpMUpOBaHUS
[paCKpPBIBAIOT eejIpeCTaBICHHS O TEME
cosiepikaHue
moruka U3JIOKEHUsMaTepuan  Mpe3eHTaluuMaTepran Mpe3eHTauuuMarepuan,
MaTepuana B COOTBGTCTBI/II/IIHG COOTBETCTBYET TEME,[4aCTUIHO [TpPUBEICHHBIN B
C TUTAHOM W TEMOM 3a/laHus [I1aHa HeT COOTBETCTBYET  TEME[IPE3CHTALUN
3aaHus, IJTAH{ITOTHOCTHIO
MMOCTPOEH HE TOYHO COOTBETCTBYIOT ~ TEME
3a1aHus u

COCTaBJICHHOMY ILJTaHy

TepPMUHOIOTUYECKas 71):] Mpe3eHTalNH[B Mpe3eHTalUH[B npe3eHTaluy|

opdorpaduueckas [IPUCYTCTBYIOT [PUCYTCTBYIOT OTCYTCTBYIOT

rPaMOTHOCTb opdorpaduueckre opdorpadpudeckue opdorpadpudeckue
OIINOKH, HE BCE TEPMHUHBIOIINOKH, TEPMHHBI|OITHOKH, TEPMHHB]

[PIMEHEHBI TT0 CYIIECTBY [[PIMEHEHBI BEPHO [MPHIMEHEHBI BEPHO




AKKYpaTHOCTh U[pe3eHTaIHs HOCTpoeHa|npe3eHTaumI [pe3eHTaLus
OPUTHHAJIBHOCTh 0e3 ydera KOMITO3MLMHU[IOCTPOEHA C YYETOM[IOCTPOCHA B TOJHOM|
[OCTPOCHUS CIIaii/I0B, Oe3{rpeboBaHmit K|COOTBETCTBUH c
coOmoneHust TpeboBanuifjopopMIIeHHIO, HO HETTPeOOBAHUSIMU

K IWpudTaM H IBETOBOMYleanHOro  ohopMieHUs{opOpMIICHHS,
o(hopMIIeHHTO ClIaii10B MCIIOJIb30BaH
OPUTMHAIBHBIA TOAXO0.
K

0 opMIICHUIO ClIaiI0B

Kputepun oneHHMBaHUS 3alIUTHI NPOCSKTAa: OA/UIBI 32 YCTHOE COOOIICHHE W TMPE3CHTAIUI0 CYMMHPYHOTCA.
OIICHKA BBICTABIISIETCS B COOTBETCTBUH CO MIKaion: 17-15 6amios - «5»

14 - 9 6aioB - «4»

8-6 6amIoB -«3»

Menee 6 0ayUIOB WJIM OTCYTCTBHE PAOOTHI - «2»

OlLieHOYHBIE CPEICTBA MTPOMEKYTOYHOM aTTECTAI[UU 0 JUCITUIUINHE «BHOIOTHs

IIpoMexyTouHass KOHTPOJdb IO IUCHUILNIMHE «DBbHOIOTHSA» MPOBOAWUTCA B BHUAE NHUCHBMEHHOM HTOTOBON
KOHTPOJIbHOH paboThl. KoHTponsHas paboTa BKItoyaeT B ceOs [Ba THIIA 33/IaHUI: TECTOBBIC BOIIPOCHI, HATIPABJICHHE
Ha TIPOBEPKY YCBOGHHS TEOPETHYECKOTO MarTepualia, W 3aJaddl W 3aJaHus, HalpaBIIEHHBIE Ha TPOBEPKY
c(hopMHUPOBAHHOCTH MPAKTHIECKIX YMEHUH.

Yacte 1 comepxur 15 3amanmii ¢ BEIOOPOM OJTHOTO BEPHOTO OTBeTa M3 deThipeX u 10 3amanuii ¢ BEIOOpOM
HECKOJIBKHX BEPHBIX OTBETOB, HA COOTBETCTBUS OHOJIOTUYECKUX 00BEKTOB, MPOIIECCOB U SIBICHHH.

Yacte 2 comepxuT 4 3a7aud M3 pPa3HbIX T€M IUCIUIUIMHBI M | TMpPakTHKO- OPUEHTHPOBAHHOE 3aJaHUe,
(opMHPYeMOH B COOTBETCTBHH C METOAMYECKHUMHU PEKOMEHIAIHSIMU.

B 3apganusx 1-15 BeiOepute oArH NpaBUILHBIA OTBET:

1. XUMHYECKYIO OCHOBY XpPOMOCOMBI COCTABIISIET MOJIEKYJIa

A. n1e30KCupuOOHYKICMHOBOMN KHUCIOTHI

B. puboHYKIEHHOBOI KHCIOTHI
C. mumnuna
D

noJmcaxapuia

2. VYnajneHue TUMEpPOB THMHHA B MOJICKYJIEC THK IMPOWCXOINT B IPOIIECCE
A. TpaHcBepcun
pemnapanuu

PpEeILUINKAIIUA

Onw

TpaHCHOpMAITHH

3. s oOpa3oBaHUs JAMUAHOTO OWCIIOS BaYKHBI B3aUMOJIEHCTBHS MEXKITy MOJIEKYJIAMH JIITHAIOB:
A. BOJOPOJIHBIE U HOHHBIE
B. wnonHHBIE 1 KOBaJIEHTHBIE
C. KOBaJECHTHBIE U TUAPO(HOOHEBIC

D. romeko ruapodoOHBIE



10.

—_—
[

oowp

Y naneHue TMMEPOB TUMUHA B MOJIEKYJIE JTHK MPOMCXOIUT B IIPOLIECCE

A.
B.
C.
D.

pernapanuu
TpaHChHOpMAITHH
TPaHCBEPCUH

PpEILUINKAIIUA

JInst KJIeTOK pacTeHuil He XapaKTepeH CUHTE3

A.
B.
C.

D

B
A

AMHHOKHUCIIOT
HYKJICOTHI0B
TJIMKOT'CHa

. (dochomurmoB

npodaze MUTO3a JUTHHA XPOMOCOMBI YMEHBIIIACTCS 32 CUET

. TPAHCKPHIIIIUU

B. pemymimmkanuuaeHaTyparin

C.

Criupain3anun

braromaps KOHBIOTAIIH U KPOCCHHTOBEPY IPOUCXOTUT

A.

B.
C.
D

I1

A.
B.
C.
D.

nu

A.

B.
C.
D

YBEJIIMYEHUE YHCIIa XPOMOCOM BJIBOEC
00MEH TeHETUYCCKOU PIH(I)OpMaLIPICﬁ MEXKAY T'OMOJIOTUYHBIMU XpOMOCOMaMH
YMCHBIUICHHUEC YHUCJIa XPOMOCOM BJIBOC

YBCINYCHUC YHCJIa TAMET

OJIMICOTHUAHBIC CTIN CUHTC3UPYIOTCA HA pI/I6OCOMaX, HaxoOAmuXCs:

B IIMTO30JIC U MOILI/I(I)I/ILII/IpYIOTCﬂ TAKXX€ B IMTO30JIC

B IIMTO30JIC, 3aTEM MO,I[I/I(bI/II_II/IpyIOTCH B amrapare FOJ’IL,Z[)KI/I

Ha MCM6paHC OHAOIIIIa3MAaTUYCCKOI'0 pCTUKYJIyMa, 3aTCM MO,Z[I/I(I)I/II_II/IPYIOTCH B amrapare FOJ’IB,Z[)KI/I

B IIMTO30JIC, 3aTEM MOI[I/I(l)I/II_II/Ipy}OTCH B JIIOMCHEC JIN30COMBI

HTPOHBI BCTPEYAFOTCS B TEHAX
TOJIBKO DYKapuoT apxeOaKkTepuii
9YKapHOT U 3yOaKTepuii
sybakTepuil 1 apxeOaKTepuit

apxeOaKTepHil U 3yKapuoT

Bcee PCaKIMM CUHTE3a OPTaHUYICCKUX BCHICCTB B KIICTKEC MIPOUCXOAAT

A.
B.
C.
D.

. A

oOpazoBanueM mMosiekyn ATD
C OCBOOOXICHHEM 3HEPTHH
pacIIeryICHUEM BELIECCTB

HCIIOJIb30BAHUEM SHEPIruun

3 OHHOﬁ MOJICKYJIbI HYKHGHHOBOﬁ KHUCJIOTBI B COCIUMHCHNU C OeJIKaMH COCTOUT

MUTOXOHAPUA

XpomMocoma

I'CH

XJIOPOILTACT



12. dou

C€pHUC XpOMaTUbl CTAHOBATCA CAMOCTOATCIIBHBIMU XPOMOCOMAaMM I10CJI€

A. CriapuBaHHd TOMOJIOTUYHBIX XpOMAaTU/

B. oOmena yYdaCTKaMH1 MEXAYy r'OMOJIOT'MYHBIMH XpOMOCOMaMHU

C. pasnmeneHus COCTUHSIONICH UX IIEHTPOMEPHI

D. BBICTpauBaHUA XpOMOCOM B 3KBaTOpI/IaJIBHOI71 IIJIOCKOCTH KJICTKH

13. I'eweTHUECKUI KO — DTO:

A.
B.

Ha0Op KIETOYHBIX TCHOB

HYKJICOTHHAA IMOCICA0BAaTCIIbHOCTh I'€HA

C. reHeTHYecKast YIKCIPECCH

D.

CHCTEMa 3aIlMCH TeHETHYECKOW NH(OpMAITIH

14. B xakux u3 MepevrciIeHHBIX OpraHeJlT camasi BEICOKas KoHreHTparus Ca2+

A.

B.
C.
D

—_—
|9,

. Kak

o0 W

smpe
MHUTOXOHIPHSIX
LIUTOILIa3ME

arnmapare ["oyibxu

Ve U3 TIEPEYNCIICHHBIX HIDKE CTPYKTYP KIIETKH He NMEIOT MeMOpaHbI

JIN30COMBI
XJIOPOILIaCThI
AAPBINIKA

arrapar FOJ'II)I[)KI/I

TaI0HBI OTBETOB

Ne 3amanus 1121314516789 10 11 12 ] 13| 14 15
OTBET A|BI[DIA|C|{D|B|C|Al D| D| C| DJ| B| C
B 3aganusix 16-25 BeIOepUTE HECKONBKO MPABUIBHBIX OTBETOB WIIH YCTAHOBHUTE COOTBETCTBUE WIH
IIOCIICAOBATCIIbHOCTD:

16. Boccranosure B HUCTOPUYECKOM IIJIAaHEC IIO0CJICA0BATCIILHOCTL JOTaIllOB BO3JCHUCTBHUS dYEJIOBEKa Ha

6mo
1)
2)
3)

4)
5)

chepy:

yCHJIEHHE BIUSHUS HA IPUPOTY C KOPEHHBIM IIPpeoOpa3oBaHUEM YaCTH SKOCHCTEM;

M3MEHEeHHe SKOCHCTEM Yepe3 MacTb0y CKOTa, yCKOPEHHE POCTa TPaB IMyTEM WX BEDKUTAHHS U T. II.;
ro6anbHOe M3MEHEHHE BCEX HKOJNIOTHYECKHX KOMIIOHEHTOB B IIEJIOM B CBSI3M C HEOTPaHHMUEHHON
WHTEHCHU(UKAITIECH X031 CTBA;

CBEpPXWHTEHCHBHAS 0X0Ta 0e3 pe3Koro HM3MEHEHHS DKOCHCTEM B IIEPHO]] CTAHOBIICHHUS YEIOBEYECTBA;

BO3/IeiicTBHE JIFO/Iel Ha OMochepy JHIIh KaKk OOBIYHBIX OMOJIOTHYECKHAX BHJIOB.

17. Beibepute mporieccsl, IpOTEKAOIIHe B ITpodase MEePBOro MeICHUS Meiio3a

1)
2)

00MeH y4acTKaMH XpOMOCOM
Habop xpomocoMm u uncio monekyn JJHK B kiretke — 4ndc



18.

19.

20.

21.

22.

23.

3)
4)
5)

JISJIEHUE IIEHTPOMEDP XPOMOCOM
(hopMHpOBAHUE BEPETCHA JICTICHIIS

BBICTpaNBaHUE XPOMOCOM IO SKBATOPY KJIETKH

Kaxkwne mporiecchl mpouCXoAsT B KJISTKE B IEpHO ] HHTEp(a3bI?

1)
2)
3)
4)
5)

CITUpAJTA3AIHS XPOMOCOM
penyrukanus mosexkyn JHK
pacTBOpeHune SAepHON 000TOUKH
CUHTE3 OENKOB B ITUTOILIa3Me

cunre3 uPHK B sape

Mautbie KpyroBOpOTEHI yTiiepoaa B Orocdepe MOTyT OCYIIECTBIATHCS CIELYIOIIUM Ty TeM:

1)

2)

3)

4)

S)

YTIICKUCIIBIHA ra3 BblesieTcs B atMocdepy B mporecce GpoTocHHTe3a B IHEBHOE BPeMs, @ B HOYHOE
BPEMsI €r0 4acCTh MOTJIOIIACTCS PACTCHUSMHU U3 CPE/IbI;

YIIIEKUCIBIA ra3 moriomaercss u3 arMocdepsl B mporecce (OTOCHHTE3a B JHEBHOE BpeMs, a B
HOYHOE BPEMsI €r0 YacTh BBIJCISCTCS PACTCHUSIMU B CPELY;

YIIIEKUCIIBIH Ta3 aTMOc(epbl MOIIOMIAeTCsl B mporecce HOToCHHTEe3a ¢ 00pa3oBaHHEM OPraHHYECKHX
BEIIECTB, & C IMOCNBI0 PACTCHHI U JKUBOTHBIX MPOMCXOJUT OKUCICHHE OPraHHMYECKHX BEIIECTB C
BBIJIC/ICHUEM YTIICKHUCIIOTO Tra3a;

YIJIEKUCIIBIHA ra3 aTMOcdepbl MOrIoNnIaeTcs B mpouecce (OTOCHHTE3a, a MPH JIbIXaHUU BBIICISACTCS B
aTMocdepy;

YIJIEKUCTBIA Ta3 arMmocdepbl TOTrJomaercss B Mporecce (OTOCHHTE3a, a NpPU  COKUTAHHU

OpPraHnYCCKUX BCHICCTB BBIACIIACTCA B aTMocq)epy.

VYkaxure nocCJaCa0BaTCIIBHOCTD (1)8,3 OIIJIOAOTBOPCHUS.

1)
2)
3)

CIIMAHHUEC IaMCT, UJIN CHHT'aMHI
JUCTAaHTHOC B3aI/IMO):[CI\/'ICTBI/IC U COIMKEHNE raMeT

KOHTaKTHOC€ BBaHMOﬂGﬁCTBHe ramMeT ¥ aKTUBAaIUs SHIECKICTKH

YcTaHoBUTE NOCIEIOBATCILHOCTh CTaZ[I/Iﬁ WHIANBUAYAJIBHOT'O pa3BUTHA YCJIOBCKA, HAYMHAA OT 3UT'OThI.

1) dopMupoBaHUE YETHIPEXKAMEPHOTO CEpLIa
2) oOpa3oBaHue 0JIACTOMEPOB

3) dopMupoBaHUE HEPBHOM CUCTEMBI

4) ¢dopmupoBaHNE ME30EPMBI

5) oOpa3oBaHue IBYXCIOWHOTO 3apOIbIia

Bribepute Tpu GYHKIUH [Ta3MaTHYECKOH MEMOpaHEbI

1)
2)
3)
4)
5)
6)

o0ecrneurBaeT MOCTYIUICHUE B KJICTKY HOHOB M MEJIKHUX MOJICKYJI
o0ecrnieunBaeT nepe/IBIKEHUE BEIIECTB B KIIETKE
OTTPAaHUYMBACT IIUTOIUIA3MY OT OKPYKAIOIIEH cpesbl

Y9acTBYET B MOTJIOMICHUN BEIIECTB KIETKOM

MPHUJIAET KIIETKE )KECTKYIO (hopMy

CITy>XUT MaTpuuei st cuatesa uPHK

Bri0epuTe 1Ba npu3HaKa HE MOAXOMSAIINE IS OMMCAHUS TPAHCKPHUIIIIUU Y 3YKAPHOT

)

o0pa3oBaHre MOINHYKIEOTHIHOM Lemu



2) COEOMHSIOTCS HyKJICOTUIIBI, COAEPKAIINE NE30KCUPUO03Y
3) wmarpwurei cyxut mojiexyna JJHK

4) TPOUCXOIUT B SAPE

5) ynaBoenme Monekysl JJHK

24. YcTaHOBUTE MOCIIEA0BATEIBHOCTD MPOIECCOB YMOPHOHAIBHOTO PA3BUTHS ITO3BOHOYHBIX KUBOTHBIX:
1) 3akiagka 3a9aTOYHBIX OPTaHOB 3aPOIBIIIA

2) HampaBJIeHHBIC IIEPEMENICHISI KIIETOK U WX muddepeHnnpoBKa

3) pa3BUTHE HEPBHOH TUTACTHHKH

4) chusHAE SHIEKISTKH U CTIepMaTO3011a M 00pa30BaHUE 3UTOTHI

5) dopMupoBaHHEe MHOTOKJICTOYHOTO OJTHOCIOHHOTO 3apO/IbIIa

25. YropsgouuTe ucKomaeMmble (JOpPMBI YeJIOBEKA 10 BPEMEHU CYIIECTBOBAHMS, HAUMHAS ¢ CaMOU JAPCBHEH
(hopMEI:
1) YemnoBek ymenblit
2) KpomaHBOHIIBI
3) Heannepranbiist
4) YenoBex MpsSMOXOISIIHIA

5) AsctpanonuTex

OTaI0HBI OTBETOB
INe 3aanusa|l6 17 18 19 20 21 22 23 24 25

bTBET 54213 |14 R4s PBas R31 psa3 1l [134 ps k5231 [5,1.432

B 3apanusx 26-30 pemmre 3agauu:

3ananue 26. 3agaya Ne 1. Onpenenute, Kakas OKpacka IBETKOB Oy/ET y pacTeHHUI Topoxa, MOJIyYeHHBIX OT
CaMOOIIBIJICHUS! TOMO3UTOTHBIX POAUTENBCKUX (DOPM C KpacHBIMH M C O€lbIMH IIBETKAMH, a TaKXke OT HX
CKpEIIMBaHUs MeXIy c000ii.0

Pemenne. Obe poautenabckue (popMBI TOMO3UTOTHBI, TIOITOMY 3alHCh CKPEIINBaHUH OyIeT CIeayIOIIei:

ot camoomnbiieHus: 1) P: AA X AA; 2) P: aa x aa;

OT MEPEKPECTHOro onbuteHus: P: AA X aa.

'omo3uroTHBIE (OPMBI JAOT €IWHCTBEHHBIH THII TaMeT, M MOATOMY NpPU WX CIUSHUH OyAET MONy4YeH
eaUHCTBEHHBIN TUT TOTOMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

Otser. 1. KpacHOIIBETKOBBIE TOMO3UTOTHBIE PACTEHHS AIOT TOIBKO (POPMBI ¢ KpacHBIMH IiBeTKaMu. 2. Bee
MOTOMKH PacTeHuil ¢ OenbIMH [BeTKaMu OyayT OeloIBETKOBBIMHU (OHH Bcerza roMo3urotHsl). 3. Bee pactenus ot
CKpEIIMBaHUSI KPACHOIIBETKOBBIX TOMO3WTOTHBIX C OEIOIBETKOBHIMHU OYAYyT KPaCHOIBETKOBBIMH (JIOMHHAHTHBIN
(heHOTHT), HO TETEPO3UTOTHBIMH 10 TEHOTHUILY.

3amanne 27. 3amaua Ne 2. Ha pebenka c | rpymmoit KpoBH B poIoMe MPETEHAYIOT IBE POIUTEIHCKUE TIAPHI:

1 mapa: maTth ¢ I, oten ¢ IV rpynmoii kpoBwy;

2 mapa: MaTts co 11, orer ¢ III rpymnmoit kposu. Kakoit mape npuHannexut pe6eHok?

Pemenne. Pebenok ¢ I rp. kpoBu mo reHorumy — I°I°. Takoe coyeranue amienell BO3MOXKHO TOJBKO B
Cilydae, eclid TaMeThl U OTLa, U MaTepu OyayT conepxath ayutenu [°. CiegoBaTtenbHO, 3Ta KOMOMHALINS TEHOB MOTJIa
OCYIIIECTBUTKCS TOJILKO MPH 3a4aTHH peOeHKa B CIlydae BTOPOIl Mapbl, KOTJa MaTh U OTEI] T€TEPO3UTOTHI. 3aruiieM

CXEMY CKPELIMBAHHUSL:
P:TATI° QxIBI°d; GQ: 0,51 A +0,51° GA: 0,51 B +0,51°;, => F1: 0,25 I°I°.



OueBuaHO, YTO TIepBasi CymlpyKeckas mapa MpeTeHJ0BaTh Ha 3TOr0 peOeHKa He MOXET, T. K. Y Hee MOTYT
ObITh get ToabKo co I u Il rpynmaMu kpoBu:

P:I°1° @ x AT BJ; F1: 50% IA 1° u 50%IB I° (y mereii I1 u I11 rp. KpoBHU COOTB.).

OtBeT. PebeHOK MpUHAIEKHUT BTOPOH Mape CyNpyTroB.

3amanme 28. 3amaga Ne 3. OmpenmenuTe CpeaHH pa3Mep JIMCTOYKOB y OEIIOTO KieBepa, MOJYICHHOTO OT
CKpEIIMBaHUS TeTOPO3UTOTHBIX PaCTEHHH ¢ mucToukaMu 10 1 7 MM COOTBETCTBEHHO.

Pemenne. OnpezensieM reéHOTUITB U 3aMTUCHIBAEM CKPELIUBaHHE:

P: V ba v x V by v; onpeznensiem ramerst: G9: 0,5V ba + 0,5v; GJ: 0,5V by + 0,5v; mony4aem IOTOMKOB:
F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Ortger. [lomyueHo 4 Tuna (GEeHOTHIIOB U TEHOTUIIOB B PaBHBIX COOTHOIIEHHUAX. V3 HUX A mepBoro OyneT
XapakTepHa CBEPXJOMUHAHTHOCTD (CpeIHUH pa3Mep JIUCTOUYKOB 18 MM).

3amanue 29. 3amaya Ne 4. [IpoaHanu3upyiite xapakTep Mepeaadu pelecCUBHOrO, YaCTUYHO CLEIIEHHOTO C
I0JIOM, HaCJIEICTBEHHOT'0 3a00JIeBaHMUs OT MaTepH K HOTOMKaM.

Pemenue. P:9X aX a IX AY A Gompna F1: PX AXad XaY AF2:9X AXa; $XaXa;d XAY A ; X
aY A OonpHa

Otgert. bone3ns nepenaercs OT MaTepu depes AeTeil 1 MPOABIAETCS TOJIBKO Y BHyUYEK.

3ananue 30. 13 aneMeHTOB coolliecTBa (MOJEBKa, 36pPHO 371aKOB, (DUIIMH, XOPEK) COCTaBbTE MHIICBYIO LETb
Y Ha OCHOBaHHUH MPaBUJIa SKOJIOTUIECKON MUPAMHIBI ONIPEIETIUTE, CKOIBKO HYKHO 3€pHA, YTOOBI B JIECY BBIPOC OJJMH
¢unH Maccoit 2,5 Kr.

OrtBeT:
3epHO 371aKOB Mpe1nis-ioneBka Xopek Qe
2500 xr 250 xr 25 kr 2,5 kr

B wutoroBoii pabore mpeacTaBlieHbl 3alaHHs, OTHOCSIIUECS K TPEM YPOBHSM CIOXKHOCTH: «HH3KHID»,
«CpeHUI», «BBICOKHID». B 3aBHUCHMOCTH OT THNA W TPYAHOCTH 3aJaHHs €ro BBINOJIHEHUE OLIEHUBAETCS pa3HbIM
yuciaoM 0OajutoB. BBIMONHEHME KaXIOro 3aJaHHs «HU3KOTO» YpPOBHSA CIOXHOCTH oOleHuBaeTcs 1 Oamtom. 3a
BBITNIOJTHEHNE 33/laHUN «CPETHET0» YPOBHS CIOKHOCTH B 3aBHCHMOCTH OT TOJHOTBI M IPAaBHIBHOCTH OTBETA
nprcBanBaeTcs 10 2 6aioB.

K 3amaHuio «BBICOKOT0» YPOBHS CIO)XKHOCTH OTHOCUTCSI PELIEHHE CUTYalMOHHBIX 3a7ad. 3a BBIOJIHEHHUE
3aJJaHuil «BBICOKOT0» YPOBHS B 3aBUCHMOCTHU OT ITOJHOTHI M INPABMWJIBHOCTH OTBETA IIPUCBAUBAETCs 10 3-X Oailios.
3amaHusl «HU3KOTO» M «CPETHEro» YpPOBHEHW CIOXHOCTH IPOBEPSAIOTCS aBTOMaTHdecku. OTBETH Ha 3aJaHUA
«BBICOKOT'0» YPOBHS IPOBEPAIOTCA B PYYHOM PEKHIME.

Pacnpe):[eneHHe 33.2[3HI/II>1 10 YPOBHAM CJIOKHOCTHU ITPEACTABJICHO B CHGZ{yIOU.IGﬁ Ta6J'H/ILICI

YpoBeHb CIOKHOCTH|BAILT [IporienTHOE conepxkanue|Iun Bonpocos

Bamanus Baganuii

[Huzkuit 1 50% - 3aJ]aHusI C BEIOOPOM OJHOTO MPaBUIILHOTO
OTBETA

Cpennuit D 33% MHO>KECTBEHHBIN BBIOOD;
BOIPOCHl ~ HA  YIOPAJOYMBAHHE WY
yCTaHOBJIEHIE MIPaBUIILHON
[MOCIIEI0BATEIEHOCTH

Bricokuii 3 17 % - 3a7a4H, IIpeNyCMaTPUBAIOINE
[pa3BEpPHYTHIN OTBET

Kputepuu orieHnBaHMs NTOTOBON MICHMEHHON PabOTHI:

OrieHka

[[polIeHT BBIMOJHEHUS




COTJINIHO 85-100%
«XOPOLIO» 70-84%
«(YZOBJIETBOPUTEIHHO 50-69%

KHEYOOBJICTBOPUTEIIBHOY

Mmenee 49%




