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1. TIlacmopT OIEHOYHBIX CPEACTB Mo quciumInne «buoxornsmy

OueHOYHBIE CpENCTBA MO OHMOJIOTHH NpeIHAa3HAYEHBI IS TPOBEICHUS TEKYIIEro, pyOe:KHOTOo
(TeMaTHYecKoro) KOHTPOJIS ¥ IIPOMEKYTOYHON aTTECTAINH 110 JUCIUIIINHE.

KoHTponb ¥ oOlLEHKa pe3yabTaToB OOYYEHHS OCYIIECTBISIETCS IperojaBaTeieM B Ipolecce
NPOBEEHUS TMPAKTUYECKUX 3aHATHI M JaOOpaTOpHBIX paboT, TECTUPOBAHMS, a TAKXKE BBITOJTHEHUS
O0Yy4JarOIMMHUCS WHIVBHAYAJbHBIX 3aIaHUi, IPOEKTOB, WCCIeIOBAaHUN. Pe3ympTaTtel 00ydeHHS
OTIPEJICNISAIOT, YTO OOyvaroliuecsl IOJDKHBI 3HATh, NMOHMMAaTh M JEMOHCTPHPOBATH IO 3aBEPLICHUU
W3yYCHUS AUCLUIIIHEI.

Jdns dopmupoBaHUS, KOHTPOIS M OLEHKH pE3yJIbTaTOB OCBOCHHS Y4YEOHOW JMCHIUIUTHHBI
UCTIONB3YETCSl CHCTEMa OIIGHOYHBIX MEPONPHATHH, MpPEACTAaBISIONas Co0O0H KOMIUIEKC YYeOHBIX
MEPOTIPHUSITUH, COTIIACOBAHHBIX C pe3yibTaTaMu 00ydeHus: U chopMmynupoBanHbiX ¢ yauetoM GI'OC COO
(mpenmetHnbie pe3ynsTarhl o aucnuiummae) u GI'OC CIIO.

CucremMa OIIGHOYHBIX MEPONPHATHH, CHPOEKTHPOBaHHAsS 10 AWCHMIUIMHE «bromorusy,
MIpEJICTaBJIeHa B TIACTIOPTE OIEHOYHBIX CpeIcTB (Tabmmia 1).



Tabnuna 1

HacnopT OICHOYHBIX CPEACTB 11O JUCHHUILUIMHC «buomorus»

Pa3zgen 1

Kuerka — cTpYKTYpPHO-(pYHKIMOHAIbHAS ¢IMHULA )KUBOI0

Pe3yabTaThl 00yueHus

XapaxkTepru30BaTh CTPYKTYPHO-(DYHKIIMOHATHFHYIO OpPTaHU3AIHIO KIIETKA Ha OCHOBE HaOIOACHUS

OueHoyHoe MeponpusiTHE
pPYOe:KHOro (TeMaTH4ecKoro)

KonTtponsHas pabora “MoneKysipHbIid ypOBEHb OpTraHU3aIHN KHBOTO

KOHTPOJIsI
O1ueHoYHOe MEePONPUATHS TEKYIIEero
Tema Pe3yabTaThl 00yyeHus 0 TeMaM ponp y OueHo4HbIe CPeICTBA
KOHTPOJISI
Tema 1.1 OnuceIBaTh METOABI UCCIIEIOBAHUS Ha 1. 3anonHeHue TabauIBl ¢ orucaHueM MeTonoB | 1. TaGmuipel ¢ omMcaHueM METOLOB

Buomorus xkak
HayKa

MOJICKYJISIPHOM H KJIETOYHOM YPOBHE

MUKPOCKOITUPOBAHHUS C UX JOCTOUHCTBAMH U
HEeIOCTaTKaMH

2. 3anonHeHue Tabnuibl «Bkiiaa yaeHbIX B
pa3BUTHE OUOJIOTHI

MHKPOCKOITIPOBAHUS C MX JOCTOMHCTBAMU
¥ HEIOCTATKAMH

2. Tabnuna «Bkjiaa yueHbIX B pa3BUTHE
OHOIOTHI»

Tema 1.2 OOmas

XapakTepru3oBaTh YPOBHH KUBOH MaTepUH

3amoiHeHne CpaBHI/ITGHBHOﬁ Ta6J'II/II_IBI

CpaBHI/ITeIILHaH TaGJ’II/ILIa CXOJCTBa U

xapaktepuctuka | OnuchIBaTh METOABI HCCIIETOBaHMS Ha CXOZCTBA U Pa3IN4YM{ KUBOTO U HE KUBOIO pa3IN4Yui )KUBOTO U HE )KHBOTO

KUZHU MOJIEKYJISIPHOM U KJIETOYHOM YPOBHE

Tema 1.3 XapakTepu3oBaTh CTPOCHUE U CBOICTBA 1. ®poHTAIBHBIH OIPOC 1. IlepeueHn BOonpocoB K HpOHTATHLHOMY
buonoruueckn OCHOBHBIX OMOMOJIEKYT IToaroroBka yCTHBIX COOOLIEHUH C onpocy

BayKHBIC [IpoBoauTth HaOMIOICHUE N3MEHEHHH Mpe3eHTannuen 2. Otyersl o Ja00paTOpHBIM padboTam
XUMHYECKUE (YHKIIMOHUPOBAHUST OUOTIOTUMEPOB 2. BeimonHeHue 1 3ammuTa JIabopaTopHbIX

COETMHEHHS pabot: «Onpenenenne ButamrHa C B

MIPOJYKTaX TTUTAHUS,
«"unpodunsHO-TUAPOGOOHBIE CBOCTBA
JIMIIUOBY




1. IlepedyeHs BOIIPOCOB K OIIEHUBAEMOM

Tema 1.4 Paznugate cymecTBeHHbIE TPU3HAKU 1. OneHnBaemast TUCKycCHs IO BOTIPOCAM
CTpyKTypHO- CTPOCHUSI KJIETOK OPTaHU3MOB Pa3HbIX JEKIUH JIUCKYCCHU
(yHKITMOHANBHAS | 1[APCTB >KUBOU MPUPOIBI 2. Pa3zpaboTka MEHTaJIbHOH KapThl 10 2. MeHTanpHast KapTa 10 KilacCu()UKaIIH
OpTraHH3aIHS IIpoBoauTh HAOMIOAEHHE KIETOUHBIX KJIACCU(pUKAIIH KIIETOK M UX CTPOSHHIO Ha KJIETOK U UX CTPOSHHIO Ha TIPO- U
KJIETOK CTPYKTYP M UX U3MEHCHUH C MTOMOIIHIO IIPO- ¥ 3YKAPUOTHYCCKUX U TI0 I[apCTBaM B SYKapUOTUYECKUX U TI0 IIapCTBAM B MUHU
MHUKPOCKOIIA MUHU rpymnmnax rpymmax
3. BrImtotHeHHE 1 3amIuTa JJa00paTOPHBIX 3. OT4eTHI 10 TADOPaTOPHBIM paboTaM
pabor:
«CTpoeHUe KIETKY (PacTeHUs, JKUBOTHEIE,
IpuObl) U KIETOUYHbIC BKIFOUCHHS (KpaxMall,
KapOTHHOW/IBI, XJIOPOTUIACTHI, XPOMOTIIIACTHI )»,
«IIpoHuriaemocth MeMOpaHbI (I1a3MOJIU3,
JIETUIa3MOJIH3)»
Tema 1.5 Paznuuate cyliecTBeHHbIE NPU3HAKU 1. ®poHTaNnbHEIA ompoc 1. [TepedeHs BOMPOCOB K (PPOHTATHHOMY
CTpyKTypHO- CTPOEHHMS KJIETOK OpPraHU3MOB Pa3HBIX 2. Pa3pabortka rioccapus onpocy
(hyHKITMOHANBHEIE | T[APCTB )KUBOW MPUPOIBI 3. PewreHue 3a1a4 Ha onpeneacHue 2. I'noccapuii ¢ onpenencHHbIM IEPEYHEM
(hakTops OnpenensTs mociaen0BaTeIbHOCTh TIOCIIEI0BATENHHOCTH HYKJICOTH]IOB TEPMHUHOB
HacnencTBeHHOCT | HykieotnaoB JJHK u PHK 3. 3ajaun Ha ompeaeseHne
u MOCIIEI0BATEIbHOCTH HYKJIEOTH/IOB
Tema 1.6 XapakTepu3oBaTh MpoLecchl MaTpUYHOro |1. @poHTaNbHBIN ONpOC 1. [lepeuenn BONPOCOB K (PPOHTATLHOMY
IIpoueccsl CUHTE3a 2. Tect «IIpomecchl MATPHYHOTO CHHTE3a» onpocy
MaTpUYHOTO OnpenensTs mociaen0BaTeIbHOCTh 3. Pemenue 3a7a49 Ha onpesiesieHue 2. Bompocsr aiist Tecta
CUHTE3a AMUHOKHCIIOT B MOJIEKYJie OenKa MOCIIE0BATENIEHOCTA aMUHOKHCIIOT B MOJIeKyJe (3. 3aaun Ha omnpeaeneHue

WHTepnpeTupoBaTh CTPYKTypy U
(YHKIMOHANBHOCTE OeNka B ciydae
W3MEHEHUS MOCIIeI0BATEIbHOCTH
Hykneotuos JTHK

Oernka

4. Pemienne 3a1a4d Ha OINpeIesieHne
MOCJIEI0BAaTEILHOCTA AMUHOKHUCIIOT B MOJIEKYJIE
Oenka B CiTy4ae W3MEHEHUS MOCIIEI0BATETHbHOCTH
Hykieotnos JTHK

IOCJIEIOBATEILHOCTH AMHUHOKHCIIOT B
MoOJIEKyJIe Oelka

4. 3agaun Ha oNpeeICHHE
IOCJIEIOBATEILHOCTH AMHUHOKHCIIOT B
MOJIEKYJIe OeliKa B CIIydae N3MEHEHUS
nocienoBaTenbHOCTH Hykineotuaos JHK




Tema 1.7
Hexnerounnie
(hOpMBI KU3HU

Paznugate cymecTBeHHbIE TPU3HAKU
CTPOCHUS KJIETOK OPraHU3MOB Pa3HbIX
LAPCTB KUBOU MPUPOIBI

1. ®poHTaNbHBINA OMPOC

2. [loAroToBKa YCTHBIX COOOIECHUH C
npe3eHTanuel (BupycHbie u OakTepuabHbIC
3ab6omeBanus. OOmye MPUHIIUITHI
HCIIOJIb30BaHUS JICKAPCTBEHHBIX BEIIICCTB.
Oco0eHHOCTH MTPUMEHEHUS] aHTHOMOTHKOB)

1. Ilepeders BOIpOCOB K GPOHTATHLHOMY
ompocy

2. Ilpe3eHTanus v yCTHOE COOOLICHUE,
COTJIACHO TIEPEYHIO TEM

Tema 1.8

OOMeH BelecTB U
mpeBpalicHue
SHEPIHHU B KJICTKE

OnuchBaTh OCHOBHBIC SHEPTETHICCKUE U
MTACTHYECKHE MPOIIECCHI KIETKH (00MeH
BEIIECTB, XeMO-, (DOTOCUHTE3)

1. ®poHTaNbHBINA OMPOC
2. 3aroHeHNE CPAaBHUTEILHON TaOIUITBI
XapaKTePUCTUK TUIIOB 0OMEHA BEIECTB

1. Ilepeders BOIpOCOB K GPOHTATHLHOMY
ompocy

2. CpaBHuTenpHast Tabnuia
XapaKTePUCTUK THIIOB 0OMEHA BEIECTB

Tema 1.9
JKnsHeHHBIH UK
KJIEeTKU. MHTO3.
Meiio3

XapakTepru30BaTh KU3HEHHbIN UK
KJIETKU

1. OGcyxeHue mo BOIpocaMm JICKIIUU
2. Pa3zpaboTka JIEHTHl BpeMEHH KU3HEHHOTO
LHKJIa

1. [IepeueHb BOIIPOCOB It 00CYKACHHUS
2. JlenTa BpeMEHU JKU3HEHHOTO MUK

Pasznen 2

CTtpoenne 1 GpyHKIMHU OPraHA3Ma

Pe3yabTaThl 00yuenus

HpOFHOSHpOBaTI) BO3HUKHOBCHHC IIPHU3HAKOB B XO0J€ NHAUBUAYAJILHOI'O PA3BUTUA U

PAa3MHOXKCHUA OPTraHU3MOB

OueHoyHoe MeponpusiTHe pyOoe;KHOro (TeMaTH4eCKOro)

Konrtponbnas padora “Ctpoenue n GyHKIMHM opraHusma’

KOHTPOJIst
Tema Pe3yabTaThbl 00yyeHus 1O TeMaM OueHoyHOe MEPONPHUSITUS TEKYIEro KOHTPOJIsI OueHouHbIe CPeCcTBA
Tema 2.1 OnuckIBaTh CTPOCHUE U B3aUMOCBSA3b 1. OuenuBaemasi AUCKYCCHSI 1. IlepeyeHs BONPOCOB K OLICHUBAEMOM
Cr oeﬁne 4acTell MHOTOKJIETOYHOTO OpraHu3Ma 2. Pa3paboTka MEHTaIbHON KapThl TKAHEH, JIUCKYCCUU
P OpraHOB M CHUCTEM OPTraHOB OPTaHU3MOB 2. MeHTanpHas KapTa TKaHEH, OpPraHoOB
opraHusma

(pacteHust, )KUBOTHBIE, YEJIOBEK) C KPATKOH

1 CUCTEM OPraHOB OpPraHU3MOB




XapaKTePUCTUKON MX (HyHKIHN

3. [ToaroToBka U MpeICTABICHUE YCTHBIX

COOOIIEHUH ¢ Ipe3eHTaluel (MMMYHUTET,
WH()EKITHOHHBIC 3a00JICBaHMS, SITUICMHUH,
BaKIIMHAI[U )

(pacteHus, KUBOTHBIC, YEIIOBEK) C
KpaTKOH XapakTepUCTUKON X (PYHKIIUHA
3. IlpeseHTanus 1 yCTHOE COOOIIEHNE
COTJIACHO MEPEYHIO TEM

Tema 2.2 @opMbl | XapakTepu30BaTh CLIOCOOBI pa3MHOKEHHS | 1. DpOHTAIBHBIN OMPOC 1. [lepeuers BOMPOCOB K (PpOHTATBHOMY
Pa3MHOKEHUS 2. 3aroTHeHHEe TaOJHIIBI C KPaTKOM oTIpOCy
OpraHu3MOB XapaKTePUCTUKON U IpuMepamMu popm 2. Tabnuua ¢ KpaTKo# XapaKTePUCTHUKON
Pa3MHOKEHUS OPraHu3MOB U IpEMepaMu GOpPM Pa3MHOKEHHS
OpPraHu3MOB
Tema 2.3 OnuceIBaTh CTa UM OHTOT€HE3a 1. Pa3zpaboTka JIeHThI BpEeMEHH C 1. JIeHTa BpeMeHU C XapaKTepUCTUKOMN
OHTorenes JKUBOTHBIX U YEJIOBEKA XapaKTEPUCTUKOM 3TAllOB OHTOT'€HE3a OTAECIBHOW | 3TAallOB OHTOIEHE3a OTAEIBHOM rpymInoi
XKHUBOTHBIX TPYyMNIION )KUBOTHBIX U YEJIOBEKA 110 KUBOTHBIX M YeJIOBEKa I10
YeloBeKa MUKpOTpyIIam MUKpOTpyIIam
2. Tect/ompoc 2. Bompocsr ans tecta/llepevenn
BOIIPOCOB K ONPOCY
Tema 2.4 OnuceIBaTh CTaAuM OHTOreHe3a pacTeHnit | CocTaBieHHe KU3HEHHBIX [TUKIIOB PacTEHUI 10 CxeMmbl ’KU3HEHHBIX [TUKIOB PaCTEHUI
Onrorenes Pa3HbBIX OTIEIIOB otaenam (MOXOBHIHBIC, XBOLICBHIHBIC, 1o otaenaM (MOXOBHIHBIE,
pacTeHuit NarOpPOTHUKOBHIHBIE, TOJIOCEMEHHBIE, XBOLIEBUIHbIE, TATIOPOTHUKOBUIHBIE,
MTOKPBITOCEMEHHEBIE ) roJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)
Tema 2.5 OnucsIBaTh 3aKOHOMEPHOCTH 1. Pa3paboTtka rioccapus 1. T'noccapuii, ¢ onpeaeneHHbIM
OcHoBHbIE HACJIEICTBEHHOCTH ¥ N3MEHUYHBOCTH 2. Tecr nepevyHeM TEPMUHOB
HOHATHUSA 2. Bompocsr gist Tecta
TeHETHKH
Tewma 2.6 OnucsIBaTh 3aKOHOMEPHOCTH 1. ®poHTaNBHBIN ONIPOC 1. Ilepeuens BonpocoB K (YpOHTAILHOMY
3aKOHOMEPHOCTH | HACJIEICTBEHHOCTH U U3MEHYHNBOCTH 2. TecT o Bompocam JIEKINU orpocy
HaCJIeIOBaHHS OmnpenensTe BEpOATHOCTh BO3HUKHOBEHU | 3. Pemrenue 3aia4 Ha onpeaeneHne BepoaTHocTd | 2. Bompocsr s tecta

HACJIEICTBEHHBIX PU3HAKOB IIPU MOHO-,
JTA-, TIOJIATUOPHUTHOM M aHAITU3UPYIOIIEM
CKpeIlUBaHUU

BO3HUKHOBCHUS HACJICACTBCHHDBIX ITPU3HAKOB IIPpU
MOHO-, 11-, HOJII/IFI/I6pI/IJIHOM " aHAJIM3UPYIOUIEM
CKp€uIMBaHWH, COCTABJICHHUE TCHOTUIINYCCKUX

3. 3a1auM Ha OIPEJICIIEHNE BEPOSITHOCTH
BO3HHMKHOBEHUS HACJIEICTBEHHBIX
IIPU3HAKOB [P MOHO-, [IU-,




CXEM CKpE€UIMBAaHUA

TTOJIMTHOPHUIHOM U aHATU3UPYIOMIEM
CKpEIIUBaHUHU, COCTABIICHUE
TEHOTUITMYECKHUX CXEM CKPEIMBAHUS

Tema 2.7 OrnrchIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Boripocs! ajis Tecra
BsaumogeiicTBue | HacIeICTBEHHOCTH U U3MEHYHUBOCTH 2. Pazpabotka rioccapust 2. I'moccapmuii ¢ onpeneneHHbIM
I'CHOB OmnpenessaTs BEpOSITHOCTh BOZHUKHOBEHUS | 3. PemieHue 3a1a4 Ha onpesieneHue BEpOsITHOCTU | IIepeyHeM TEPMUHOB
HaCJIEICTBCHHBIX IPU3HAKOB IPU BO3HMKHOBEHHMS HACJIEICTBEHHBIX IIPU3HAKOB IIpH | 3. 3aa4y Ha ONpENEICHUE BEPOSITHOCTU
Pa3InYHbIX B331/IMOI[CI71CTBI/I$[X T'€HOB Pa3INYHBbIX THIIAX B3aI/IMOI[CI\/'ICTBI/I$I TCHOB, BO3HUKHOBCHHUA HACIICACTBCHHBIX
COCTaBJICHHUEC '€CHOTUIIMYCCKUX CXEM IIPU3HAKOB MNPH PA3JINYHBIX TUIIAX
CKpELIMBAaHUS B3aUMOJICHCTBUSI [€HOB, COCTaBJICHHE
TCHOTHUIIMYCCKUX CXEM CKPCHIUBaHUA
Tema 2.8 OnuceIBaTh 3aKOHOMEPHOCTHU 1. Tect 1. Bonpocs! a4 tecta
CuenieHHOE HAacJIEACTBEHHOCTH U U3BMEHYUBOCTH 2. PazpaboTka rmoccapus 2. I'moccapuii, ¢ onpeeaeHHbIM
HacJeJ0OBaHNe OnpenensTs BEpOATHOCTh BO3HUKHOBEHHUS | 3. PerieHue 3a1a4 Ha onpeeNeHle BEPOATHOCTH | IIepeuyHEM TEPMHUHOB
IIPpU3HAKOB HACJICACTBCHHBIX MMPU3HAKOB IIPpH BO3HUKHOBCHU HACJICACTBCHHBIX ITPU3HAKOB IIPU 3. 33)121‘1]/1 Ha OIIpCACICHUC BEPOATHOCTHU
CLICTJICHHOM HacjeJOBaHUH CLIETIJICHHOM HacJeJ0BaHUH, COCTaBJICHHUE BO3HMKHOBEHHS HACJIEICTBEHHBIX
TFCHOTHIINYCCKHUX CXEM CKPCUIMBAHUA ITPU3HAKOB MpPH CUCTIIICHHOM
HACJIEJOBAaHNH, COCTABIICHUE
TeHOTHUITUYECKUX CXEM CKPELIMBAHUS
Tema 2.9 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocs! ams Tecta

I'eneTnka nona

HaCJICACTBCHHOCTHU N U3MCHYHNBOCTHU
OHpeZ[eJ'IHTL BO3MOKHO€ BOSHMKHOBCHHC
HACJICACTBECHHBIX ITPHU3HAKOB

2. Pazpaborka rmoccapus

3. Pewienue 3a1a4 Ha onpeeeHue BEPOSTHOCTH
BO3HUKHOBEHHSI HAaCJIE/ICTBEHHBIX TPU3HAKOB,
CLEIJIEHHBIX € II0JI0M, COCTaBJICHHE
TEHOTUIIMYECKHUX CXEM CKpEIIMBAHUSA

2. I'moccapuii, ¢ onpeeneHHbIM
nepevyHeM TEPMUHOB

3. 3aiaum Ha OIpe/IENIeHNE BEPOSITHOCTH
BO3HUKHOBEHHMSI HACJIEICTBEHHBIX
NPU3HAKOB, CLETICHHBIX C IOJIOM,
COCTaBJICHUE T€HOTUITMUECKUX CXEM
CKpEIINBaHU

Tema 2.10
I'eneTnka
JeJ0BeKa

OnuceIiBaTh 3aKOHOMCPHOCTHU
HaCJICACTBEHHOCTHU N U3MCHYHNBOCTHU
OHpe}IeHHTL BO3MO>KHO€ BOBHUKHOBCHHC
HACJICACTBCHHBIX IPHU3HAKOB

1. Tect

2. Pa3pabotka rmoccapus

3. Pemenue 3a/1a4 Ha OTpe/ielieHue BEPOSTHOCTH
BO3HHKHOBEHHMSI HACJIEICTBEHHBIX IIPU3HAKOB,

1. Bonpocs! ans Tecta

2. I'moccapwii, ¢ orpeeneHHbIM
nepevyHeM TEPMHUHOB

3. 3aauM Ha OIPEJIEIIEHNE BEPOSITHOCTH




UCTIOJIB3YS METO/IbI TEHETHKH YEIIOBEKa,
COCTaBJIEHHE TeHOTUITMYECKUX CXEM
CKpELIMBaHUS

4. IToaroTOBKA YCTHBIX COOOIIEHUH C
Mpe3eHTalreil 0 HaCJIeACTBEHHBIX 3a00IeBaHUsAX
YeJoBeKa

BO3HHUKHOBEHUS HACIIEICTBEHHBIX
IPU3HAKOB, MCIIOIb3Ys METOIbI
TCHETHKH YEJIOBEKA, COCTABIICHUE
TEHOTHUITNYECKUX CXEM CKPEIINBaHUS
4. Tlpe3eHTanus U yCTHOE COOOIICHUE,
COTJIACHO TIEPEYHIO TEM

Tema 2.11 OrnrchIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Boripocs! ajis Tecra
3aKOHOMEPHOCTH | HACJIEACTBEHHOCTU U U3BMEHUYUBOCTH 2. Pemienue 3a1ay Ha ompenesieHue TUMNA MyTaliuy | 2. 3agaduu Ha Onpe/ieJICHUE TUIIa
U3MCHYHNBOCTU OHpeI[eHﬂTb TUII MyTalliu IIpU nepeaadc Impu nepeaavuc HaCJaCACTBCHHLIX ITPU3HAKOB, MyTaluuy 1Ipu rnepeaaydye
HACJIEICTBEHHBIX MPU3HAKOB COCTaBJIEHHE T€HOTUITMYECKUX CXEM HACJIEACTBEHHBIX PU3HAKOB,
cKpentuBaHus (10 TpyImnam) COCTaBJICHHE N'€HOTUIINYECKUX CXEM
CKpeIlrBaHus (110 TpyInam)
Tema 2.12 OnuceIBaTh 3aKOHOMEPHOCTHU 1. Tect 1. Bonpocsl a4 tecta
Cenexuus HACJIEICTBEHHOCTH U U3MEHYHUBOCTH 2. Pazpaborka rioccapust 2. I'moccapuii ¢ onpeneneHHbIM
OpTaHN3MOB OnpenensaTe BO3MOXKHOE BO3HUKHOBeHHE | 3. Pelenue 3a1a4 Ha omnpeneneHue BO3MOXKHOTO | TIepeuyHeM TEPMHUHOB
HACJIEICTBEHHBIX MPU3HAKOB BO3HMKHOBEHHMS HACJICJICTBEHHBIX IPU3HAKOB 110 | 3. 3aa4u Ha ONpeeIeHue BO3MOKHOTO
CCIICKIIMH, COCTAaBJICHHUEC I'CHOTUIIMYCCKNX CXEM BO3HHUKHOBCHMUA HACIICACTBCHHBIX
CKpEUIMBaHUS NPU3HAKOB IO CEJIEKIIUH, COCTABIICHHE
TeHOTHUITUYECKUX CXEM CKPELIMBAHUS
Paznen 3 Teopusi 3BoJIOIHHA

Pe3yabTaT 00yuenuns

OKpy>Karolei cpene

ApFYMGHTI/IPOBaTB HeO6X0,Z[I/IMOCTI> COXpaHCHUA MHOF006paBI/I$I OpraHusmMoB C LCJIbIO 66pe)KHOl"O OTHOIICHUSA K

OuenoyHoe MeponpusiTue
PYOeKHOro (TEMATHYECKOT0)

KOHTPOJIS

KonTponbhas pabota “TeopeTndeckne aceKThI IBOJIOIUH KU3HU Ha 3emie”

Tema

Pe3yabTaThbl 00yueHHs 1O TeMaM

KOHTPOJISI

OHeHO‘lHOQ MEPOIIPUATUA TEKYIIET0

OneHOYHbIE cpeacrsa
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Tema 3.1 HcTtopus

XapakTepru30BaTh MPEATIOCHUTKH H

1. ®poHTaNbHBINA OMIPOC

1. IlepedyeHn BOIIPOCOB K

3BOJIIOLINOHHOTO JBWKYILUE CUIIBI BOSHUKHOBEHUST | 2. Pa3zpaboTKa JeHTHI BpeMEHH Pa3BUTHUS (GpoHTaNEHOMY OTIPOCY
yUeHUs MHOT000pa3us BUIOB 9BOJIIOLIMOHHOTO YYEHHUS 2. JlenTa BpeMEHHU pa3BUTHSA
9BOJIIOLIMOHHOTO YUECHHS
Tema 3.2 XapakTepu3oBaTh NPEANOCHUIKU U | 1. @pOoHTaNBHEIN onpoc 1. IlepeueHs BOIPOCOB K
MuxkposBosonus JIBKYIIME CUIIBI BO3HUKHOBeHUs | 2. CocTaBleHue riaoccapus (bpoHTaIBHOMY OIIPOCY
MHOT000pa3us BUIOB 2. I'moccapuii ¢ onpeeaeHHbIM
MIEPEYHEM TEPMHUHOB
Tema 3.3 XapakTepu3oBaTh NpeAnocbUlkK U | 1. OLeHnBaemasi AUCKYCCHS 1. [Iepedyenb BONPOCOB K
MakposBoronus JBIKYIIFIE CHITBI BOSHUKHOBeHUsT | 2. Pa3paboTka rimoccapusi TS pMHHOB OLICHUBAEMOU JIUCKYCCHU
MHOT000pa3usi BUIOB 2. I'noccapuii ¢ onpeneneHHbBIM
IepeYHeM TEPMHUHOB
Tema 3.4 XapakTepu30oBaTh MPEANOChUTIKU U | 1. @poHTaNbHBIA OIPOC 1. [Iepedyenb BONPOCOB K

Bo3uukHOBeHue u
Pa3BUTHE KU3HU HA
3emiie

JABWKYHINE CHUJIbI BOSBHUKHOBCHUS
MHOF006p3.3PI$I BHUI0B

2. [ToaroToBKa U MPEACTaBICHUE YCTHOTO
COOOIIIEHUS 1 JICHTHI BpEMEHU
BO3HUKHOBEHHUSI U PA3BUTHS dKUBOTHOTO H
PacTUTEIHHOTO MHPA

(GpoHTaNBEHOMY OTIPOCY

2. JlenTa BpeMeHU BO3HUKHOBEHUS

Y Pa3BHUTHS )KHBOTHOTO U
pAaCTUTENIBHOIO MUpPa U YCTHOE
coo01IeHne

Tema 3.5 XapakTepu3oBaTh NPEANOChUIKU U | 1. @pOoHTaNbHBIA OIPOC 1. IlepeueHr BONpOCOB K
[Ipoucxoxnenue JIBIDKYIIUE CUIIBI BOSHUKHOBeHUsT | 2. Pa3zpaboTka JIeHT BpeMeHH! U (GpoHTANTBEHOMY OTIPOCY
YeJI0BeKa — MHOT000pasus BUIOB MEHTaJIbHBIX KapT Ha BBIOOP: 2. JlenTa BpeMeHH WiIn
AHTPOIIOT€HE3 “BONIOINS COBPEMEHHOTO YENIOBEKa”, MEHTaJbHas KapTa Ha BHIOOp U3

“Bpems U ITyTH paccesieHrs 4ejoBeKa 1o HepeyHs

wianere”, “Bnusuue reorpaduueckoit

cpenp! Ha MOpQOIOruio 1 GU3NOIIOTHIO

genoBeka”, “YemoBeueckue pacsl”,

o0CcyXacHIE
Pasnen 4 IKoJIoTust
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Pe3yabTaT 00yuenuns

OKpYJKarollEen cpene

ApryMeHTHpOBaTh HEOOXOAUMOCTh COXPAHEHUSI MHOT000pa3usi OPraHU3MOB C IENIBI0 OEPEeXHOTO OTHOIIEHHUS K

OueHouyHOe Meponpusitue
PYOeKHOro (TeMATHYEeCKOro0)

KonTponbHas padora “TeopeTudeckue aclieKThl IKOJIOTHH

KOHTPOJIsI

Tema Pe3yabTarbl 00yyeHuss mo TeMaM OuneHo4yHOe MepONPUSITUS TEKYLEr0 KOHTPOJIS OueHo4yHbIE CPeICTBA
Tema 4.1 OnuceIBaTh CBSA3b MEXTy OpraHu3MOM | TecT Mo 9KOJIOTHYECKUM (PaKTopaM H cpeaam Bomnpocs! 1 tecta
OKoJoruyecKue U cpenoii ero oOuTaHus ’KU3HU OPTaHU3MOB

(hakTOpHI U Cpep
KHU3HU

Tema 4.2

[Honynsauus,
co00I11IeCTBa,
YKOCHUCTEMBI

OnuceIBaTh CBSI3b MEXYy OpraHU3MOM
U Cpeior ero oOuTaHus
YcTaHaBIMBaTh CBSI3b CTPYKTYPHI U
CBOMCTB 9KOCUCTEM

1. CocTaBneHue cxem KpyroBopoTa BEIeCTB,
UCTIOJIb3YS MaTEePUAITBI JICKITHU

2. Penienue npakTUKO-OPUEHTUPOBAHHBIX
pacyeTHBIX 3aJJaHHl TI0 TIEPEHOCY BEIIeCTBA U
SHEPIHU B KOCHCTEMaX C COCTABJICHHE
TpopUIecKuX menel u mupamMu OMOMacChl 1
SHEPTUHU

1. CxeMbl KpyroBOpOTA BEIIECTB,
HCHOb3YSl MaTepUaIIbl JTEKIUU

2. IIpakTUKO-OpUEHTUPOBAHHbBIE
pacdeTHbIE 3aJaHHsI 110 IEPEHOCY
BEILIECTBA U SHEPIHU B 3KOCHCTEMAX C
coCTaBJIeHHE TPOPHUUECKUX Lienel U
nupamu]] OMOMACChl U SHEPTHH

Tema 4.3 buocdepa -
riobagpHast
JKOJIOTHYeCKast
cucremMa

OnuceIBaTh CBSI3b MEXy OPraHU3MOM
U cpenoii ero oouTaHus
YcraHaBIuBaTh CBS3b MEXIY
CTpyKTypamu 0rocgepsl

1. OuenuBaemasi AUCKYCCHSI

2. Tect

3. Pemenne npakTHKO-OPUEHTUPOBAHHBIX
pacyeTHBIX 3a7a4 Ha ONpeAeNIeHHUE MI0IAIN
HaCaXICHUM 7151 CHU)KEHUS KOHLICHTPaluu
YIJIGKHCIIOro Ta3a B aTMoc(hepe CBOEro peruoHa
MIPOKUBAHIS

1. IlepeyeHr BOOPOCOB K OLIECHUBAEMOM
JUCKYCCHU

2. Bompocsr a1 Tecta

3. IIpakTHUKO-OpHEHTHPOBAHHBIE
pacyeTHBIE 3aJJa4X Ha ONIPEJEIICHNE
TUTOIIATA HACAXKACHUH JIJIS1 CHUKCHHS
KOHIICHTPAIINH YTIEKUCIIOro ra3a B
aTMoc(epe CBOEro peruoHa
MTPOKIBAHHS

Tema 4.4 Baustaue
AHTPOIIOT€HHBIX

OnuceIBaTh TI00ATLHEIE U
PEruOHAJIbHBIC OKOJIOTHUYCCKHUE

1. Tect
2. Penienne mpakTUKO-OPUEHTUPOBAHHBIX

1. Bonpocs! ans Tecta
2. IIpakTHKO-OpUEHTUPOBAHHEIE
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(haxkTopoB Ha
ouochepy

npoOJIEMbI U IyTH X MHHUMH3AINU
[Ipennarath ciocOOBI ACHCTBUS TIO
0e30MmacHOMY MOBEJICHHUIO U CHHYKECHUIO
BJIMSIHUS YEJIOBEKa Ha MMPUPOIHYIO
cpeny

Br10upaTh Mepsl AJ1s COXpaHSHUS
OomopazHooOpasms

pacUeTHBIX 3a/IaHUH TI0 COXPAaHEHHIO TPUPOTHBIX
PECYpPCOB CBOETO PEroHa MPOKUBAHUS

pacyeTHbIE 3a1aHUs 10 COXPAHEHUIO
MIPUPOJIHBIX PECYPCOB CBOETO pErHoHa
NPOKUBAHHS

Tema 4.5 Bnustaue
COITMAJIbHO-
SKOJIOTHYCCKHX
(akTopoB Ha
3I0POBBE UETIOBEKA

HHTepnpeTupoBaTh pe3yJIbTaThl
IPOBEAEHHOI0 OHOIKOIOTUUECKOrO
JKCIIEPUMEHTA C UCIOIb30BaHUEM
KOJIMYECTBEHHBIX METOJI0B

1. OuiennBaemast IUCKYCCHSI

2. BeImonHeHUS TPaKTUUECKUX 3aIaHUN:
“OnpeneneHre CyTOYHOTO palMoHa MUTAHUS,
“Co3nanne UHIUBUTyATbHON aMSITKU 10
OpraHM3aly PAlMOHAILHON (PU3UYECKOM
aKTUBHOCTH

3. Bemonnenne mabopaTopHoii paboThI Ha BEIOOD:

"YMcTBeHHas paboTOCIIOCOOHOCTH",
"Brnusiaue abnotndeckux GakTopoB Ha YeJIOBEKa
(HU3KHUE U BEICOKHE TEMITepaTyphl)"

1. ITepeyeHs BOMPOCOB K OLICHUBACMOM
JIUCKYCCUU

2. 3agaHus IpakKTHIEeCKUX padoT

3. Otuer 1o 1abopaTopHoii pabore

Pa3nen 5

buoaorusa B ;KU3HHI

Pe3yabTaT 00yuenus

TEXHOJIOTUH

AHaJ'II/I3I/IpOBaTL 9TUYCCKUC ACTICKThI COBPEMCHHBIX I/ICCJ'Ie,Z[OBaHI/Iﬁ B 00J1aCTH OMOTEXHOJOTHH M FT€HETHUYECKUX

OueHoyHoe MeponpusiTHe
pPYOe:KHOro (TeMaTH4eCKoro)

KOHTPOJIfA

[IpencraBienue pe3ynbTaTOB PELICHUs KEHCOB (BBICTYIICHHE C IIpEe3eHTalnei)
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Tema

Pe3yabTaThl 00y4eHHs1 10 TEeMaM

OueHoYHOE MEPONPUSTHS TEKYIEr0 KOHTPOJIS

OueHo4YHbIE CpeaCcTBA

Tema 5.1
Bbuorexnonoruu B
SKU3HU KaXKIIOr0

AHanM3UpoOBaTh ITUUECKUE ACTIEKTHI
COBPEMEHHBIX MCCIICIOBAHUH B 00JIaCTH
OMOTEXHOJIOTUY U TEHETHUYECKUX TEXHOJIOTUI

BremonHenue ketica Ha aHaM3 WHAOPMAITUH O
HAYYHBIX TOCTIKEHHSIX B 00JIACTH T€HETHIECKUX
TEXHOJIOTHU, KJIETOUHON MHKEHEPUH, TUILIEBBIX
OMOTEXHOIOTUI

3amanue Kerca

Tema 5.2.1
buorexnonoruu B
MEIHUIIUHE U

AHaTM3UPOBATh STHIYECKHUE aCTIEKTHI
COBPEMEHHBIX MCCJICIOBaHMI B 001aCTH
OMOTEXHOJIOTUN U TEHETUYECKUX TEXHOJOTHH

Brmonnenwue ketica Ha aHanu3 HHOOPMAIIUU O
Pa3BUTHUU OMOTEXHOJIOTHI B MEAUIIMHE U (PapMaIiuu

3aganue kenca

thapmanumn
Tema 5.2.2 AHaTU3UPOBATh ITHUECKHUE ACTIEKTHI BrinonHeHue kelica Ha aHau3 HH()OPMAIIUHU O 3amanue keica
BuotexHomoruu 1 | COBpEMEHHBIX HCCIIEIOBAaHUHN B 0071aCcTH pa3BUTHN OMOTEXHOJIOTHI C UCIOIb30BaHUEM
KHUBOTHBIE OMOTEXHOJIOTUH U TEHETUYECKUX TEXHOJIOTUH | KUBOTHBIX, IPUMEHEHHE IPOIYKTOB OMOTEXHOIOTUI
B KHU3HU YeJIOBEKa
Tema 5.2.3 AHanM3UpOBaTh ITUUECKUE ACTIEKTHI Brinonnenue keiica Ha aHamu3 HHGOPMALIUHU O 3anaHue keiica
BrotexHonoruu 1 | COBpEMEHHBIX HCCIIEI0BaHUH B 001aCcTH pa3BUTHN OMOTEXHOJIOTHH C NCIOIb30BAaHUEM
pacTeHus OMOTEXHOJIOTUN M TEHETUYECKUX TEXHOJIOTUH | pacTeHHH
Tema 5.2.4 AHanM3UpOBaTh ITUUECKHUE ACTIEKTHI Brinonnenue keiica Ha aHaIM3 HHGOPMALIUHU O 3anaHue keiica
buorexHosiornu B COBpPEMEHHBIX UCCIIEIOBAHUI B 00JIaCTH Pa3BUTHH MPOMBIIIEHHON OMOTEXHOIOTHH
MIPOMBIIIUIEHHOCTH | OMOTEXHOJIOTUN M T€HETUYECKUX TEXHOJIOTHI
Tema 5.2.5 AHanM3UpOBaTh ITUUECKUE ACTIEKTHI Brinonnenue keiica Ha aHanu3 nHpOpMauuu 0o 3anaHue keiica
CormansHo- COBPEMEHHBIX MCCJICIOBAaHUI B 001aCTH 3THYECKUX aCIIEKTaX Pa3BUTHS OMOTEXHOJIOTHi
3THYECKHE aCTeKThl | OMOTEXHOIOTUN M T€HETUYECKUX TEXHOJIOTHI
OMOTEXHOJIOTHIA
Pazpgen 6 Bbuoskonornyeckne Hccjie0BAHUS
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Pe3yabTaT 00yuenuns

BrIsBisATE MIPUYUHHO-CJICACTBECHHBIC CBA3U MCKIY OHOJIOTHYECKUMHU O6’beKTaMI/I, IpoueccaMu " ABJICHUAMU ITYyTEM
HCCIICJOBAHUM Ha JKUBBIX 00BEKTax

OueHouyHOe Meponpusitue

PYOesKHOro (TeMaTH4ecKoro) [IpencraBienue pe3ynbTaToOB BHIIOIHEHUS yUeOHO-UCCIEI0BATENBCKUX MPOSKTOB (BHICTYIUICEHUE C TIPE3eHTAIIEH )
KOHTPOJIsI

Tema Pe3yabTarbl 00yyeHus: mo TeMaM OueHo4yHOe MepONPUSITUS TEKYLIEr0 KOHTPOJIS OueHoyHbIe CpeCTBA
Tewma 6.1 OnuceBaTh METOIBI OMO3KOIOTHUECKUX | BrimomHeHne mabopaTopHBIX paboT Ha BEIOOD B OT4er 0 BHIIOTHEHNN y4eOHO-
OcHOBHBIE METOJIBI | HCCIIEZIOBaHUI MHUHUTPYIIIIax: HCCIEN0BATENLCKOIO MPOEKTA
ounoskomorndeckux | IlmannpoBaTs OMO3KOIOTHUECKUAN 1. BnustHue TemMnepaTypbl Ha pocTa U
HCCIIeOBaHUN 9KCTIIEPUMEHT (PU3UOTIOTHYECKYIO aKTHUBHOCTh IPOXIKEBBIX

KJIETOK

2. BnusiHue yriaeBo10B Ha pocTa U
(U3HOIOTHYECKYIO aKTHBHOCTD JIPOXKIKEBBIX
KJIETOK

3. CoueraHHOE BIMSHHUE TEMIIEPATYpPhI U
YTIICBOZOB HAa POCTa M (PU3HOJIOTHIECKYIO
aKTHBHOCTB JIPOXKKEBBIX KJIETOK

Tema 6.2 [TpoBOAUTE OMOIKOIOTHUECKHUIA BrimonHeHne yueOHO-1CCIe10BaTEECKOTO OTueT o BHINONHEHNH Y4eOHO-
buoskonornyeckuil | SKCIEPUMEHT MPOEKTa Ha BEIOOD: HCCIIEA0BATENBCKOIO MIPOEKTA
AKCIIEPUMEHT [TnanupoBaTh OMOAKOIOTUICCKHIA 1. Ornenka kayecTBa aTMOC(HEPHOT0 BO3ayXa

3KCIIEPUMEHT 2. OnenkKa KauecTBa o4s METOIOM

WnTepnipetupoBathk pe3ynbTaThl ¢duToTecTUpOBaHUS

MPOBEIEHHOTO OMOAKOIOTUIECKOr0 3. OueHka kauecTBa BOJl HOBEPXHOCTHBIX

9KCIIEPHMEHTA C UCITOJIb30BaHUEM BOJIOEMOB I10 OPTaHOJICITUIECKUM U (PU3UKO-

KOJIMYECTBEHHBIX METOJIOB XUMHUYECKUM CBOWCTBAM

4. Bnusinue ITAB Ha pocT 1 pa3BuTHE CEMSH
BBICUIMX PACTEHUI

5. BinsiHME cOneBOro 3arps3HEHMs Ha pOCT U
pa3BUTHE CEMSH BBICIINX PACTEHUI
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2. OneHo4HbIE cpeAcTBa N0 aucuuminne «buonorns»

O1neHOYHBIE MEPOTIPUATHS TEKYIIET0 KOHTPOJIS (THIIBI):

3ananns, HapaBJIeHHbIE HA CUCTEMATH3ALMIO U 00001IEHUE TeOpPeTUYECKOM

uHpopmanuu:

3aIloTHEHUE Ta0IInIT
pa3paboTKa JICHTHI BPEMEHHU
pa3paboTka rioccapus
pa3paboTKa MEHTAJILHOM KapThl

3aganus, HanpaBJeHHble Ha GopMHPOBaHMe WM NPOBEPKY 3HAHUIA:
TecT

OLICHUBaEeMasi TUCKYCCHS

(poHTaNBHBIN OITPOC

o0cy>KIeHHe 110 BOIIPOCaM JIEKIIUH (BCTpedaeTcsi y Hac TOJIbKO 1 pas)
YCTHBIE COOOIIEHHUS C Tpe3eHTaen

3aganus, HanpaBJeHHble HA GOpMHUPOBaHHeE MPAKTHYECKHX YMEHUI H HABBIKOB
nmaboparopHas pabora

pemieHue 3aaaq

MPAKTUKO-OPUCHTUPOBAHHBIC PACUCTHLIC 3aJaHUs

Kelic Ha aHau3 HHPOPMALIUH

y4e0HO-HCCIIeI0BATEIbCKUI POSKT

2.1. OneHoYHBIE CPEACTBA TEKYIEro KOHTPOJISA 10 JucHuIuInHe «brnonsorus»
Tekyuit KOHTPOJIb PE3yJIbTATOB O0YUECHHUS MOXKHO OCYILECTBIISTh PAa3IMYHBIMH METOJAaMHU U

C TOMOUIBIO Pa3IMYHBIX OLIEHOUYHBIX cpenctB. [lo mucuunnuuae «buonorus» B KadecTBe CpPEACTB
TEKyLIero KOHTPOJII NPUMEHSIOTCS 3aJaHds B TECTOBOH ¢opme; TaONuIbl; BH3YyaIN3aLM
TEOPETUYECKOr0 MaTepuaia B (opMmare JIGHTHl BPEMEHH M MEHTAJbHBIX KapT; pelIeHUe KeWCcoB U
JpyTHe OlleHOYHble MaTepHraibl. Hmke npuBenemM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. 3axanus, HaNpaBJeHHbIE HA CUCTeMATH3AINIO H 000011IeHIe
TeopeTH4ecKoil HMHGopMaLNu

1. 3amoanenme Ta0JUIBI

Ha3zBanue TeMbl buonorus kak Hayka

PesynbTar 00yuenus mo reme

OnuceIBaTh METOABI HCCIIETOBaHMSI HA MOJIEKYJIIPHOM U
KJIETOYHOM ypOBHE

O0mme KOMIeTeHINHA OK 02

@DopMyJMPOBKA 3aJaHMSA: 3aMIOJIHUTE TaOIuIy “BKilaj y4eHbIX B pa3BUTHE OMOJIOTHH, YKa3aB
YUEHOT0, BpEMEHHOH NepHo1 padOTHl HaJl OTKPHITUEM U JIaliTe KPaTKYIO XapaKTepUCTUKY OTKPBITHS,
WCTIONB3YS MaTepuall JISKUUH, ydeOHHKa, UHbIE HCTOYHUKY MH(OpMAaLKH.

Tabmuia — Bxian yueHbIX B pa3BUTHE OHOJIOTHH

VYuenblii BpemenHnoii nepuo Kparkas xapaktepucTika paboThl yI€HOTO
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Kpurepun onieHnBaHUS 33/1aHUS:

““5” - TaOiaMIa BEIIIOJIHEHA B [IOJTHOM 00BEME

“4” - B X0/Ie 3aIIOJTHCHHMS TAOJIUIBI MaTePUAl OTPAKEH HE MOJHOCTHIO, UMCIOTCSI HE3HAYUTEIbHBIC
HETOYHOCTH, HEJIOYETHI

“3” - B X0/Ie 3aMOTHCHUS TaOIUITBI MaTepHA OTPaXKEH HE MOTHOCTHIO, HMEIOTCS 3HAYNTEIILHEBIE
HETOYHOCTH, HEJIOYETHI

“2” - Tabnuna orpakaeT meHee 50% Marepuaa WM HE BHIITOJHEHA

2. Pa3paboTka jJeHTbl BpeMeHH

HazBanue TemMbl OHTOreHe3 >KMBOTHBIX U YeJIoBeKa
Pe3yabTat 00yuyeHnus mo reme OmnuchIBaTh CTAANH OHTOTEHE3a JKUBOTHBIX U YeJIOBEKa
OO01mme KOMNETEHIUN OK 02, OK 04

®opMyJMPOBKA 3aJaHUsI: CO3/IaliTE JICHTY BPEMEHH, OTPAXKAIOIIYIO ATAIbl OHTOI€HE3a
OTZEJIbHOM IPYIIIBI )KMBOTHBIX MJIM YEJIOBEKA C KpaTKOM Xapakrepuctukoil. Hazeanus craguit
JOJKHBI OBITH PACIIONIOKEHBI B XPOHOJIOTHYECKOM HOPSAIKE, OCHAIIEHBI KPATKUM OIMCAHUEM
OCHOBHBIX U3MEHEHHH, IPUIIOKEHBI PUCYHKH. 3a/1aHU€E BBIMOJHACTCS B MajbIX Ipynnax (3-4
YEJIOBEKA)

3. Pa3paboTka MeHTAJIbHOIi KAPThI

Ha3Banue TemMmbl CrpoeHue opranusma

OnuceiBaTh CTPOCHHUE U B3aUMOCBA3b JacTei

Pe3yabTar 00yuyeHus mo reme
MHOTOKJIETOYHOTO OpraHu3Ma

OO0ne KOMIeTeHINHN OK 02, OK 04

@opMyJHPOBKA 3aIaHHA: COCTABHTE MEHTAIBHBIE KapThl IO KiIacCU(UKANUU TKaHEH,
OpPTaHOB M CHUCTEM OpraHoB. B kapTe oTpaszuTe OCOOCHHOCTH CTpOeHHs, (QYHKIUH 0O0BEeKTOB. BEI
MOJKETE 00BEMHATH OOBEKTHI 110 BBITIOTHAEMON (QYHKIMH UK 110 CUCTEME OPTaHoOB.

[Ipu BBEITIOTHEHWH CTYIEHTHI PACIIPEIENAIOTCS Ha MaJble rpynnsl (1o 2-3 yenoBeka). 3aganue
SIBIISIETCS npodecCHOHATEHO-OPHEHTHPOBAHHBIM. CryneHTsl, oOyyaroruecs
npodeccuu/creuanbHOCTH  CBSI3aHHOW € 00BeKTOM wu3yueHus “‘Pactenus” paspabarbiBaioT
MEHTAJIEHYI0 KapTy 10 CTPOEHHUIO OpraHM3Ma pacTeHWil (TPYIIBI MOXXHO Pa3[euTh 10 OTAeIaM
pacTeHHMi: MOXOBHJHBIEC, IUIAYHOBUIHBIC, XBOILEBHUIHBIC, MAOPOTHUKOBHUIHBIE, TOJIOCEMEHHBIE,
MoKpbIToceMeHHbIe). CTyeHThl, o0yJaromuecs Mpodeccuy/CreluaibHOCTH CBA3aHHONW ¢ 00BEKTOM
nsyuenus “KuBOTHbIE” pa3padaThiBalOT MEHTAJIBHYIO KapTy IO CTPOSHHIO OpraHW3Ma >KHBOTHBIX
(Tpynmbl MOXKHO pa3ieiuTh MO THIAM M KJIACCaM XMBOTHBIX. THIBI: KUIIEYHONOJIOCTHBIE, IJIOCKUE
YepBH, KPYyTJble YepBH, KOIbUAThIE YEPBH, MOJUIIOCKH, WIEHHUCTOHOTHE. Kiacchl: XpsIieBbie poIObI,
jJomnacTeniepele  peIObI, amM(MUOWW, TNPECMBIKAIONINECS, MNTHIBI, MIIeKonuTatomue). CTyIaeHTsl,
oOyuaroruecss MPOoQECCHH/CIIENUANBHOCTH  CBA3aHHOW ¢ O0BbekTOM wu3ydyeHus “‘UenoBek”
pa3pabaThiBalOT MEHTAJIBHYIO KapTy IO CTPOCHHUIO OpraHn3Ma YellOBEKa.

[pu pazpaboTke peKOMEHIyeM UCIIOJIL30BATh UHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WM JPYTOTO MHCTPYMEHTA [T CO3JaHHUS MEHTAIBHBIX KapT.

ITpumep yacTh MEHTAIBHON KapThI:
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CepaeYHO-COCYAMCTanA CUCTeMa

nywesom,

H{eAyAOYHO-KMILEYHBIN TPAKT

Kputepuu orieHuBaHUS MEHTAILHOU KapThl:

«5» - 8-9 pamnoB; «4» - 7 6a/I0B; «3» - 5 6aNTI0B

KMLIEYHNK

ABEHAOQUATWNEPCTHAA KMLWKA

3 daqia 2 paja 1 6ann
Coaepxanne Wudopmarus Wudopmanus Nudopmanus
MIpeJICTaBJI€Ha B [IOJHOM | MIpEJICTaBlIeHa, HO Mpe/ICTaBIeHa YaCTUIHO
o0beMe UMEIOTCSI HETOYHOCTH
I'paduueckoe MHorocrynenyaras MHorocrynenyaras IIpocroit «may4ok»
odopmileHne KapThl | KapTa c JOOaBICHUEM KapTa

KapTHHOK, 3HAKOB.
Hcnonb3oBaHue pasHbIX
IIBETOB Ha
OIIpeIeJICHHBIX BETBSIX.

Jlekcuko-
rpaMMmaTnyeckoe
opopmienue

Kapra ne conepxur
OIIUOOK M OTIEYATOK

Kapta He conepxut
rpyOBIX
rpaMMaTHYECKHX
OIIMOOK MJIH OIIEeYaTOK,
KOTOpBIE OBl OTBIIEKAIN
BHHMaHUE YUTATEINS OT
coJiepKaHus

Kapta copepxxur Tax
MHOTO TPYOBIX
rpaMMaTHYeCKHX
OIIMOOK U OTIEYATOK,
4TO ee CojiepKaHue
TPYIHO
BOCIIPHHUMAETCS

4. Pa3zpaboTka rioccapus

Ha3zBanue TeMbI

OCHOBHbBIC TOHATHUS T€HETUKHU

PesynbTar 00yuenus mo reme

OnuceIiBaTh 3aKOHOMEPHOCTHU HACJICACTBEHHOCTHU U

N3MCHYHUBOCTH

O0mue KOMIeTeHINHA

OK 02

DopMyTHPOBKA 3aJaHMSA: COCTABbTE TIIOCCApUil ¢ onpeaeeHusIMU 10 TeMe ~OCHOBHBIE MOHSATHUS
TeHEeTHUKAa", UCTIONB3Ysl MaTepUAIIbI JISKIIUH, Y4eOHUKH, CIIOBAPH.

IIpumepHBIii NepedyeHb TEPMUHOB:
AnbpTepHaTUBHBIE IPU3HAKU

AJnenbHbBIE TeHBI
HeannenpHble reHbl
JloMUHaHTHBIN PU3HAK
PenieccuBHBIN pU3HAK

I'oMO3UTrOTHBIN OpraHu3mM
[eTepo3uroTHslit oOpranusmM

I'enotun
denorun

JlurnbpuaHoe ckpenuBaHme

Yucrast THHUS
I'ubpun
HacnencTBeHHOCTH
HN3MeHYnBOCTH
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2.1.2. 3apanus, HanpaBJieHHbIe HA (POPMHUPOBAHUE WM MPOBEPKY 3HAHUM

1. @DpoHTAJIBLHBII 0ITPOC

Ha3BaHnue TeMbl I/ICTOpI/Iﬂ 9BOJIIONMOHHOI'0 YUCHHA

PesynbTar 00yuenusi mo reme

BO3HHKHOBCHUA MHOFOOGpa?)I/If{ BHUI0B

XapaKTemeBaTL MPEANOCHIIKHA U ABVKYIIUE CUJIbI

O0mue KOMNeTeHIUI OK 02, OK 04

el N =

IIpuMepHbIi IepeYeHb BONPOCOB K (PPOHTAIBLHOMY OIPOCY
KaxoBs! cunbHBIE U cntabble CTOPOHBI cHCcTeMBI opranndeckoro mupa K. Jlnanes?
ChopMynupyiiTe OCHOBHBIC TTOJIOKEHUS 3BoJTronmoHHON Teopun JK. b. Jlamapka.
HepeqﬂanTe MMPEANNOCBUIKHM BOSHUKHOBCHUA JaPBUHU3MA
[Iepeuncnrure OCHOBHBIE OJIOKEHHSI CHHTETUYECKON TEOPUH 3BOJIOLUN

Kputepun onenuBanus:

«5» - OTBET MOJIHBIN, pa3BEPHYTHIN

«4» - OTBET 1OCTAaTOYHO MOJIHBIN, HO €CTh HETOYHOCTH
«3» - OTBET KpaTKUi WK C TPpyOBIMU OMINOKAMH

«2» - OTBET HEBEPHBIN WIIN OTCYTCTBYET

2. IToaroToBKa yCTHBIX COOOLIEHUH C Mpe3eHTaluel

Ha3zBanue TeMbl I'eneTnka yemoBeka

Pe3yabTar 00y4yenust mo reme

U3MCHYUBOCTH

MNPU3HAKOB

OnuceIiBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTHU U

OHpGZ[eJ'ISITB BO3MOXXHO€ BOBHUKHOBCHHUEC HACJICACTBCHHBIX

OO0ne KOMIeTeHINHN OK 01, OK 02

@opmMyJIMPOBKA 3aJaHUSI: TTOJTOTOBETE YCTHOE COOOIIEHHE U MPE3CHTALMIO 00 OAHOM
HAcJIEJICTBEHHOM 3a00J1eBaHNH 13 iepedHs. PaboTa BeImonHseTcs B mapax. B cTpykType cooOmeHus
W TIPE3eHTAI[H HEOOXO MO OTPA3UTh:

1.
2.

Nogak~ow

=

HasBanue 3a0oneBanust
Tunmzanmst 3a00aeBaHus
a. A) reHoMHOe / TeHHOE / TIOJIUTEHHOE / XPOMOCOMHOE

b. bB) ayrocoMHO-JOMHHAHTHOE / @y TOCOMHO-PEIIECCHBHOE / CIETUICHHOE C MOJIOM

CyuHocTh MyTalyy (Ha KIETOYHOM YPOBHE)
Knuandeckue nposiBieHus 3a00eBaHUs
YacroTa BcTpeuaeMOCTH

Jwnarnocturka

Wcrounmnkn nadopmanmm.

IIpumepHBIii IepeYeHb HACTEICTBEHHBIX 3200/I¢eBAHNI YeJI0BeKa

CunzpoMm DHTeIbMaHa 4. Cungpom JlayHa,
MykoBHCTIHIO3 5. Cunapom Knaiingensrepa,
Cungpowm Ilupcona 6. Cungpom llepemesckoro-TepHepa,
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7. Cungpom DaBapica,

8. CHHIPOM «KOIIAYhEero KPUKa»
9. CeprnoBUIHOKICTOYHAS aHEMHUS
10. Heitpodudpomaros

Yek-1UCT 111 OLEHKH Mpe3eHTALUI
OrneHnTe IPE3eHTAIUIO TI0 CIESAYIONTNM KPUTEPHSM:

11. JIambTOHHM3M

12. T'emodunust

13. OenunkeroHypus

DIIEMEHTHI COAePIKAHS

Hammuaune

OrcyTcTBHE

1. TuTynbHBIN craia

11 Ha3zBanue 3ab0neBaHus

1.2 Csenenus 00 aBTopax

2. JlaHa moJyiHas TUIIM3ALKs 3a00IeBaHUs

3. [lokazaHa CyIIHOCTh MyTallln

4. OnwcaHbl KITHHUYECKUE TIPOSIBICHHS 3a00IeBaHUs
5. VYka3aHa yacToTa BCTPEYaeMOCThb

6. Omnucada JUarHoCcTUKa

7. ‘Vka3aHbl HCTOYHUKHA HH()OPMAITIH

8. Cob:roieHre eIMHOTO CTUIISI TIPE3EHTAIUH
9. Martepuan ObIT HHTEPECEH

10 Martepuan ObL1 10JIE3€H

IIxana mepeBoaa 6aJ1JI0B B 0TMETKY

12-11 Gamnos - «5»

10 - 8 6annoB - «4»

7-6 6amnoB -«3»

Menee 6 6aIOB WM OTCYTCTBUE PabOTHI - «2)

JonoHUTeNbHBIE CBeIeHUS JJIsl penofaBaTeJs.
B nensix nzbexanue mOBTOPEHUS TEM IPE3CHTAINI, TPETIOIaBaTEI0 PEKOMEHIyEeTCS PACTIPEIEIUTh
KOHKPETHBIE TEMBI CPEIN TPYII yUaIUXCsl.

3. OnennBaeMasi JMCKYCCHS

Ha3zBanue TeMbl

buocdepa - rimobanpHas 3KOIOTHYECKAS CHCTEMA

Pe3yabTaT 00yueHus mo reme

OnuceIBaTh CBSI3b MEXK]Ly OPraHHU3MOM U CPEIOH ero
obuTaHus
YcTaHaBIMBATh CBSI3b MEXAY CTPYKTypaMu Ouocheps

OO0mue KOMIeTeHINHA

OK 01, OK 02, OK 07

IIpumepHBIii NepedyeHb BONMPOCOB K OIIEHNBAEMOii TUCKYCCHH
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1. T'mobGambHOE MOTEINICHUE: MU( WIH peanbHOCTh? UTO BaM M3BECTHO O TAHHOM SIBIICHHH?
Kakwue daxTbl cyiecTBOBaHUS UM OTCYTCTBHSI INTOOAIBHOTO TIOTEIJICHUS BAM U3BECTHBI?

2. OObsicHUTE, Kakue (HaKTOpbl OrpaHUYMBAIOT PACTIPOCTPAHEHHE KU3HU B aTMocdepe,

nuTocdepe, Tuapocdepe.

Kak MOXHO 0XapaKTepu30BaTh HCTOPUUIECKHE U3MEHEHHS POJIN YelioBeka B Onochepe?

4. B uéM cOCTOHT LICHHOCTh OXpaHbl OropazHooOpazua? UTo MpUBOAMUT K COKPALIEHUIO
Omonormaeckoro paznoodpasusa? Ilouemy ams degoBedecTBa BaKHO HE TOMYCTUTH 00ETHEHUS
O6uopaznoobpazus?

w

Kpurepuu ouenuBanus:

«5» — AKXTUBHOE YyyacTHe€ B JIUCKYCCHMU. BbICKa3bIBaHME COOTBETCTBYET 3aJlaHHOW TeEME,
XapaKTepPU3yeTCsl BBICOKOW HH()OPMATUBHOCTHIO W OPUTHHAILHOCTBIO, apTyMEHTHI IOAKPEILICHBI
yOeIUTEeIbHBIMU IPUMEPAMHU.

«4y» - JlocTaTOYHO aKTUBHOE y4acTHE B AUCKyccHH. J[OMycKaeTcs HE3HAYUTENbHOE OTKIOHEHUE OT
TEeMbl TUCKYCCHUU. BhICKa3biBaHHWE HOCUT OTYACTHU TPUBHAIBHBIN, TOBEPXHOCTHBIA XapakTep. He Bce
APTYMCHTHI ITIOAKPCIIJICHBI ITIPUMEPAaAMU.

«3» — IlaccuBHoe yuacTHeé B JUCKYCCHMHU. BBICKa3bIBaHHE  XapaKTEpU3YETCS  HUBKOM
WH(OPMATUBHOCTHIO, CTEPEOTHITHOCTHIO, HE OTPAKAET IIOJIHOTO TOHWMAHUS TEMBI JTUCKYCCHH.
ApryMeHThI chopMyIHpOBaHbI a0CTpakTHO. [IpuMepsl OTCYTCTBYIOT.

«2» - IlaccuBHOe yuacTue B JUCKyCCHH. BpICKa3zblBaHHWE HE COOTBETCTBYET 3aJaHHOM TEME,
OTCYTCTBYIOT apTyYMEHTHI B TIOJIb3y KaKOW-IINOO TOYKU 3PEHHUS.

JonoaHUTeNbHBbIE CBeIeHUs 1JIsl MpenofaBaTeJis.

Juckyccuio MoAiepupyeT npenojaBaTesb. B Hauane qucKyccuy OH 3a/1aeT CIIyILaTessiM HECKOIbKO
KIIIOYEBBIX OCTPBIX BOIIPOCOB, NOOYK1asi UX BCTYIIUTh B 00CyxIeHHeE. [lanee mocTeneHHo B Xo1e
JIMICKYCCHU 00CYKJAF0TCsI BCE TIOCTABIICHHBIE BOTIPOCHI, YIACTHUKH BHICKA3bIBAIOT CBOEC MHEHHE.

4. Obcy:xaeHue MO BONPOCAM JeKINHU

Ha3zBanue TeMbl KuzHeHHBIN UK KIIeTKU. MuTto3. Melio3
Pe3yabTart 00yuyeHus mo reme XapakTepru30BaTh KU3HEHHBIHN UK KIETKU
OO61mme KoMNeTeH U OK 02, OK 04

IIpumepHbIii IepeYyeHb BOMPOCOB /sl 00CY KAeHUs
Kakue u3MeHeHHUs B KJIIETKE MPEIIIECTBYIOT ICICHHIO?
OxapaxrepusyiiTe (ha3pl MUTO3a U KPAaTKO PACCKAXKHUTE, KaK IPOUCXOIUT 3TOT MPOIIECC.
B uem 3akmrouaeTcs OMOJIOrMYECKOE 3HaYEHUE MUTO3a?
Yem MeH03 OTIIMYAETCS OT MUTO3a?
B yeM 3axmrouaeTcs OMOJIOrMYECKOE 3HAUYEHHE Me03a?

aogrwbdE

5. Tect

Ha3zBanue TeMbI BsaumoaelicTBrue reHOB

OnuceIiBaTh 3aKOHOMEPHOCTHU HACJICACTBEHHOCTHU U
HU3MCHYHUBOCTH
OHpC,Z[CJ'ISITB BCPOATHOCTb BO3BHUKHOBCHUS HACJICACTBCHHBIX
IIPU3HAaKOB IIPHU PA3JIMYHBIX BSaHMOHCﬁCTBHHX T'CHOB

Pe3yabTaT 00yueHus mo reme

O0nue KOMNeTeHITHI OK 01, OK 02
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IIpumep TecTOBOrO 3a1aHUA
K B3anMoaeicTBUsAM aIeIbHBIX TEHOB HE OTHOCAT:
1) smmcTas, moaTuMepuio, MOAU(PUIMPYIOIIee TeHCTBIE TEHOB
2) xoomnepaluio, MHOKECTBEHHBIH aJlIeIn3M
3) cBepXTIOMUHHUPOBAHUE, KOMILIEMEHTAPHOCTh
4) KOHOMHUHHUPOBaHUE, TPOMEXYTOUHOE JTOMUHUPOBAHHE
[IposiBeHNEe y reTepo3UroT NPU3HAKOB, AETEPMUHUPYEMBIX OBYMS aJUIeTSIMH HAOII0AaeTCs
npu:
1) cBepXTOMUHHUPOBAHIH
2) snucTase
3) KOMOMUHUPOBAHUU
4) onumepun
HacnengoBanue yeTBepTOM rpyNIibl KPOBU OTHOCST K THUITY B3aUMOJCHCTBUS:
1) KomOMUHUpPOBaHHE
2) cBEpXJIOMUHUPOBaHHUE
3) moHOE JOMUHHUPOBAHHE
4) mpoMeXyTOYHOE JOMUHHPOBAHHE
HacnenoBanve MMHITMIUIOBON OKPACKH Y KPOJIMKOB KOHTPOIUPYETCS TPeMst aJuleisiMu: A,a 1
ah. Kaxxgast ocoOb siBiIsieTCs HOCUTEIEM TONBKO JIBYX M3 HUX. DTO IPUMED:
1) koMIIIEMEHTapHOCTH
2) Kooreparuu
3) MHO>XXECTBEHHOTO aJUIeIN3Ma
4) monmumepun
[NosiBnenre HOBOOOPA30BaHUIA ITPH COBMECTHOM JICHCTBUU JIBYX JJOMHHAHTHBIX HEaJIEIbHBIX
TCHOB, KOTJia B TOMO3WTOTHOM HWJIM B TETEPO3UTOTHOM COCTOSIHUHM Pa3BHBAETCS HOBBIH
MPU3HAK, HAOJI0JaeTCs TIPH:
1) KOMIUIEMEHTapHOCTH
2) Kooreparuu
3) HOJHOM JOMHHUPOBaHUU
4) neiicTBUY T€HOB-MOAH(DHUKATOPOB
Ecnmu oquH TOMUHAHTHBIN TeH MOAaBIsIieT ASHCTBHE APYroro JOMHHAHTHOTO T'eHa, TO - 3TO
puUMep:
1) peneccuBHOrO 3MMUCTa3a
2) monuMepun
3) TOMHUHAHTHOTO SIIHUCTA3a
4) MHO>XECTBEHHOTO aJlIETIN3Ma

Howmep Bomnpoca IIpaBunbHBIN OTBET
1 1
2 3
3 1
4 3
5 2
6 3
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2.1.3. 3apanus, HanpaBJieHHbIe HA (JOPMUPOBAHUE YMEHUIT M1 HABHIKOB
1. JlaGopatopHasi padora

[lpu wm3ydenun mucHUIUIUHBL “BHONOTHS” MPEITyCMOTPEHO BHIMONHEHHE Tab0paTOPHBIX
pabort:

Tema 1.3. buojornyecku Ba’kHble XHMHU4YeckHe coequHeHms: JlaboparopHas pabota
“Onpenenenne ButamuHa C B mpoxykrax mnwuraHus’; Jlabopatopras paborta «l'mapoduibHO-
ruIpoQOOHBIC CBOWCTBA JTHUITUAOB.

Tema 1.4. CTpykTypHO-(pYyHKIMOHATbHAS OpraHu3auus Kjierok: JlaboparopHas pabota
«CTpoeHrne KIETKH (pacTeHHWs, KUBOTHBIC, TPHOBI) W KIECTOYHBIC BKIIOYCHHS (Kpaxma,
KapOTHHOMIBI, XJIOPOIUIACTHI, XpOoMOILIacThl)y; JlaboparopHas padora «[IpoHHIIaeMocTs MEMOpaHbI
(nma3Monu3, Aemaa3MoIIu3)».

Tema 4.5. BiuusiHue CcOLUAIBHO-IKOJOrH4eckux (aKTopoB Ha 310pOBbe YeJIOBEKa:
JlaboparopHas paboTa Ha BEIOOp: «YMCTBEHHAsI pabOTOCIIOCOOHOCTRY Wil «BiusHue aOMOTHIECKUX
(hakTOpOB Ha YeJIOBeKa (HU3KUE U BBICOKHE TEMIIEPATYPhI)»

Tema 6.1. OcHOBHBIE MeTOABI OM03KOJOTHYECKUX UCCIeI0BAHUM

JlaboparopHast pabota Ha BRIOOp MO MUHH TpymmaM: «BiusHue TeMmreparypbl Ha pocTa W
(U3NOJOTHYECKYI0 aKTUBHOCTH JIPOXOKEBBIX KIETOK»; «BiusHHE yrieBomoB Ha pocTa H
(U3NOJOTHYECKYIO0 aKTUBHOCTh JPOXOKEBBIX KIETOK», «CodeTaHHOEe BIHMSHUE TEMIIEpaTyphl H
YTIIEBOJIOB HA POCTa U (DU3HOJIOTHYECKYIO aKTHBHOCTbD JIPOIKEBBIX KIETOK

Oo6opynoBanue JiadopaTopuu U padounx MecT Ja00paTOPUM: MHUKPOCKOIIBI, CEKYHIIOMED,
TOHOMETp, JTabopaTopHas mocy/aa (MPOOUPKH, MOACTABKH I IPOOUPOK, THHIIETHI, TIECOK, CTYIKH C
MECTUKAaMH, NPEAMETHbIE W TIOKPOBHBIC CTEKJIA, CTCKJISHHBIC MAJIOYKH, NPENapOBaJbHBIC WIJIBL,
¢ubTpoBanbHas Oymara (caneTKH), cTakaHbl) THIIEPTOHWYECKHH PacTBOp XJopuiaa Hatpus, 3%-
HBIW PacTBOP MEPOKCHIA BOJOPO/Ia, PACTBOP HOJIa B HOAMCTOM KalluH, TIHUIIEPHH, KITyOHH KapToders,
JUCT 310U KaHAJCKOW, IUI0J PSIOMHBI OOBIKHOBEHHOH (psSOMHBI WM TOMaTa), JIYK permdaThli,
pa3BeJIeHHBIE B BOJIE IPOXOKH).

[IpuBenem npumep naboparopHoi paboOTHI

Ha3Banue TemMbl CtpykTypHO-()YHKIIMOHAIBHAS OPTaHU3aUs KIIETOK

Pa3nuyate CymecTBeHHbIE IPU3HAKU CTPOEHUS KIETOK
OpPraHU3MOB Pa3HBIX LAPCTB KUBOW MPHPOIBI
[IpoBoauTh HabMIO/ICHUE KIETOYHBIX CTPYKTYP U UX
M3MEHEHUI ¢ MOMOIIBI0 MUKPOCKOTIA

Pe3yabTar 00y4yenus no reme

OO0ne KOMImeTeHIMH OK 01, OK 02, OK 04

JlabopaTtopHas pabota «CTpoeHHE pacTUTEIHHOM, JKUBOTHON, TPHOHOM KIIETKI

[{exp pabOTHI: 3aKPENUTHh YMEHHE TOTOBUTH MUKPOITPENapaThl M pacCMaTPUBATh UX MO
MUKPOCKOITOM, HAXOJUTh OCOOCHHOCTH CTPOCHHS KIIETOK Pa3IMYHBIX OPTaHU3MOB, CPABHUBAThH UX
MEXTy COOOH.

1.Bonpocs! i Jlonycka K J1adoparopHoi pabore.

1. Ha3oBUTE OCHOBHBIE YaCTH MUKPOCKOIIA W ONUIINTE WX (DYHKIIHH.
2. Uto Takoe mpeIMETHOE U MIOKPOBHOE cTekima? st 9ero OHu HyKHBI?
3. [lepeunciure OCHOBHBIE TIPaBHIIa PAOOTHI ¢ MUKPOCKOTIOM.

2.1IpoBeaeHnEe ONBITOB
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O6opymoBanue 1 Mocyaa

Martepuaiibl U peakTUBbI

1. Mukpockons!

1.Bona

2. [IpenMeTHBIE U TIOKPOBHBIE CTEKIIA

2. Pa3BenmeHHbIc B BOZIE APOXKIKH

3. CTeKIIsIHHBIE TTAJI0YKH

3. JIyk pernyatblit

4. CtakaHbl

5. @unbTpoBanbHas Oymara (cannderka)

6. CTepusIbHBIN HITATETh

ANTOpUTM TPOBEACHUS PaOOTHI

Bomnpocsl u 3aganus

o 1. N3yyeHue cTpOEHUS PACTUTEIbHOU
KJIETKH
1.1. CHATH ¢ BHYTpEHHEHN MOBEPXHOCTU MSACUCTOM
YeIIy! JIyKOBUIBI TOHKYIO IUICHKY — SIHIACPMY;
e 1.2. [TomecTuTh KycOUueK 3MHUIEPMBI Ha
NPEIMETHOE CTEKJIO B KaIlIi0 BOJBI;
e 1.3. HakpbITh 00BEKT TOKPOBHBIM CTEKIIOM;
e 1.4. PaccMOTpETh KJIETKH SMUAEPMBI IO
Pa3INYHBIM yBETMYEHHEM MUKPOCKOTIA

Onpenenure GopMy KIETOK,

e Haiigute sapo, BakyoJin, 000JI04YKY
KJIETKH.

e 3apucyiiTe HECKOJIBKO KJIETOK
AMUICPMbI, 0003HAYUB HA PUCYHKE:
LUTOILIAa3MY, PO, BaKyOIIH,
000JI0UKY KJIETKH

2. U3yyeHue cTpOeHUs ;KUBOTHOM KJIETKH

2.1. IIpoBecTH CTEPUIIBHBIM IINATENEM C JIETKUM
H)KMMOM TI0 HEOY WITH 110 JICCHAM,;

2.2. HaHecTH KalleJIbKy CIIOHBI HA MPEIMETHOE CTEKIIO
Y HaKpBITh €€ IIOKPOBHBIM CTEKIIOM;

2.3. PaccMoTpeTh Tipenapar npu 0oJIbIoM
YBEITMUEHHUH C IPUKPBITON AnadparMoit
KOHJIEHCaTOopa.

PaccmoTpuTe Ha KOHUMKE IIIATeNs B KaleJIbKe
CJIFOHBI CJIYILICHHbIE KJIETKU 3IUTEIHS
PaccmoTtpute Ha nmpenapaTe OT/JebHbIE
KpYITHBIE IJIOCKUE KJIETKH HENPaBUILHON
¢opmsbl. Bonbias 4acTb KIETOK MEPTBEIE,
MO3TOMY B HUX XOPOIIIO 3aMETHO S/IPO.

e 3apucyiiTe HECKOJIBKO KJIETOK,

0003HaubTe SIPO U LUTOILIAZMY.

3. U3yuyeHue cTpoeHMs KJIETKH JPOs:Keil (rpudbI)
3.1. IToMeCTUTh CTEKIITHHOM MaJI0YKOM KaIlIio
pacTBopa ¢ APOxKaMH Ha MIPEAMETHOE CTEKJIO;

3.2. HakppITh €€ TOKpOBHBIM CTeKJIoM. Eciau ecThb
W3ITATITKA KUAIKOCTH, YAATUTE €€ C IIOMOIIBIO
buIbTpOBaNBbHOM OyMaru (candeTku);

3.3. PaccmoTpeTs mpenapat 1moja MUKPOCKOIIOM

Haiinute ApoXx:keByIO KIETKY, PACCMOTPETD €€
(hopMy U OT/IEIIbHBIC YaCTH.

3apucyiiTe HECKOJIBKO KJIETOK, CAeNIaiTe
MOAMHCH.

HToroBasi KOHTPOJbHAsl YACTh HaﬁODaTODHOﬁ DaﬁOTLI (BLI]'[O.]'I]-[I/IT]) HI/ICI)MCHHO):

1. U3 xaxkux OCHOBHBIX YacTEN COCTOHUT JIr00as KiieTka?
Uto 0011ero nMeeTcs B CTPOCHUH PACTUTEILHON M )KUBOTHOM KJIETOK?

2
3. UeM paznuyaroTCs 3T KIETKU?
4

Yem 06’I>$ICHI/ITL, qTo, 6yI[y‘-II/I YCTPOCHHBIMU IO €AVUHOMY IUIAHY, KJICTKU BECbMa

pasHooOpa3Hbl 1o hopme U pazmepam?

2. HpaKTl/IKO-OpHCHTHpOBaHHLIe pacueTHbIC 3aJaHUSA
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Ha3zBanue TeMbl [Momymstyst, cooOIecTBa, SKOCHCTEMBI

OnuceIBaTh CBA3b MEX]Ly OpTaHU3MOM U CPEAOH €ro
Pe3yabTar 00yuenus no reme obuTaHus
YcraHaBnuBaTh CBS3b CTPYKTYPHI U CBOMCTB HKOCUCTEM

O0mue KOMNeTeHIUN OK 01, OK 02, OK 07

Ha3zBanue 3aganus: Pacyer cpoka ucuepnanusi NpMPOAHBIX pecypcoB

®abyna: Pa3BuTre uenoBeueckoro ooIecTsa HeBO3MOKHO 0e3 B3aUMOJIEHCTBUS C IPUPOJOI.
Jlo HEKOTOpOro BpeMEHH OTPHULATENIbHBIE IOCIEACTBUS XO3SHCTBEHHON M HMHOM JAESITEIbHOCTH
YeJI0BeKa KOMIICHCHPOBAIN CIIOCOOHOCTBIO NPHPOJHBIX CHCTEM K camoBoccTaHoBieHHio. Ho x
CepelMHE ABAJLATOrO CTOJNETHs CUTyallus M3MEHMIACh: OKpY)Karollas IPUPOJHAs CPEela YK€ HE B
COCTOSIHUM KOMIIEHCHPOBATh IOJIHOCTHIO TOCHIEACTBUA BO3JEHCTBHS pocTa YHCICHHOCTH JIIOJAEH U
pacipeHns MPOU3BOJCTBA. 3arps3HEHb! BOJA, BO3AYX, PACTEHUs, BBINAJAIOT KHCIOTHBIE JOXKIM,
3pO3Usl BBIBOJUT MOYBBI M CEIbCKOXO3SMCTBEHHOTO 000pOTa, MOJIIPHBIE JbIABl TAalOT U3-3a
NOTCINICHUA KIMMaTa, MCUYC3al0T MHOI'MC BUJBI KHBOTHBIX H paCTCHHﬁ, HaCCJICHUC HpI/IO6peTaCT
XpoHudeckue 3aboneBaHusi, pacTér cMmepTHOCTh. CylnecTBylomye ceiddac HHTEHCHBHOCTh
AQHTPOIIOTE€HHOT'O BO3EHCTBUS BEAET HAILlY [UIAHETY K UCTOIICHHUIO U AETPaJaLiH.

3ananue: OUEHUTE CPOK UCUEPIIaHHS PUPOJHOTO PEcypca, €ClIi U3BECTEH YPOBEHb JOOBIYH
pecypca B TEKyIleM Toiy, a HOTpeOieHHe pecypcoB B IMOCIEyHOIUe roibl OyaeT Bo3pacTaTb ¢
3aJJaHHOW CKOPOCTBIO MPUPOCTA €KETOTHOTO ToTpedienns. Kakoil mpupoaHbIA pecypc UMEeT caMblit
JIOJITUH CPOK UCYEPIIAEMOCTH U KAKOW — HAUMEHbBIINN?

Hudopmariusi, HeoOXogumast Uit peIieHus:

Taobmuma 1
Pecypc 3amac pecypca Q, Hobbr1ua pecypea g, [Ipupoct 06BemMa
MIIpA. T MJIPA T /TOJ noTpelieHus pecypca
TP, % B TOA
KameHnHsIit yroib 6800 3,9 2
[TpuponHsrii ra3 280 1,7 1,5
Hedrs 250 3,5 2
XKeneso 12000 0,79 2,5
®doctop 40 0,023 1,8
Menp 0,60 0,008 1,7
uak 0,24 0,006 1,3
CauHel 0,15 0,004 2,2
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AFOMUHAR 12 0,016 1,6

Ypau 300 0,2 2

I[J'I}l pacueTa BOCIIOJIb30BaATbCA Q)OpMyj'IOI\/'I CYMMEI YJICHOB psjia FCOMCTpPI‘lCCKOP'I nmporpeccun

Q= w, 1)

rae Q — 3amac pecypcoB, q — romoBas mo0Osua pecypca, TP — mpupocT morpebnenus pecypea, t —
YHCIIO JIET.

JlorapudmupoBanue BbipakeHUs st Q JaeT cleayronryto GopMyy U pacueTa cpoKa MCUepIIaHus
pecypca

zn(Q'“’)+
t= q-100 (2)
= (i 2)
100
3. Pemrenne 3agau
Ha3zBanue TeMbl 3aKOHOMEPHOCTH HACJIeIOBAHUS

OrnuchIBaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U
W3MEHYHBOCTH
Pe3yabTar o0yueHus mo reme Onpenenars BEpOsSTHOCTh BOSHUKHOBEHUS HACIIEICTBEHHBIX
MPU3HAKOB MPH MOHO-, JTU-, TOJUTUOPHUIHOM U
aHATM3UPYIOIIEM CKPEIUBAHUN

OO61mme KoMNeTeH U OK 02, OK 04

DopMyIHPOBKA 3aTaHUS: PEITUTE 3a7a91, COCTABHB CXEMBI CKPEIIIMBAHMS

3aganue SBIAETCS  MPOQECCHOHANBHO-OPUCHTUPOBAHHBIM. 3ajadyd JJisi  CTYJIEHTOB
MOIOUPAIOTCS B COOTBETCTBUU C 00beKTOM u3ydenus “Pactenus”, “JKuporHbie” win “Yenorek”.
Ilpumep 3amad uIs CTYAEHTOB, oOydaromuecs: npog)eccuu/CrenuanbHOCTH CBSI3aHHOM ¢
o0BexToM n3ydeHus “Uemosek”:
3amaya 1. Y yenoBeka ambOMHN3M U CIOCOOHOCTH NMPEUMYIIIECTBEHHO BIAIE€Th JIEBOH PYyKOH —
peliecCCUBHBIE MPU3HAKHY, HaCIEAyIOIHecs He3aBUCUMO. KaKoBbI T€HOTHITBI POJUTENIEN ¢ HOpMaIbHON
MUTMEHTAlUeH U BIaICIOMINX IPAaBOH PYKOMH, €CTIM y HUX POIMIICS peOEHOK anbOMHOC U JieBIIa?
3amaya 2. Y denoBeka MPaBOPYKOCTh AOMUHHUPYET Hal JIEBOPYKOCTHIO, Kaperia3ocTh Haj
roixy6orma3ocTsio. I'omy0Ooria3siid mpaBiia KeHWIC Ha Kaperiia3on mpasiie. Y HUX POJMIIOCH JIBOE
JeTel — Kaperyiasblil JieBmia M ronayOornaseiid mpasma. OT BTOpOro Opaka 3TOTO K€ MYXKUYMHBI C
Kaperiia3oi MpaBIION POUIOCH NEBATH Kaperyia3blx NeTed, OoKa3zaBIIUXCS mpaBmiamMu. OmnpeneinuTh
TE€HOTHUIBI MYXYHUHBI 1 00EMX KESHIIHH.
3amaua 3. Y Ilern n Camu kapue rinasa, a y ux cectpbl Mamm — roinyosie. Mama 3Tux aereit
roxy0oriasas, X0Tsd ee poAuTeNIn UMeIH Kapue Tia3a. Kakoil mpusnak gomunupyer? Kakoii et ria3
y mamnbl? Hanmummre TeHOTHITBI BCEX TTEPEUNCIICHHBIX JIUIL.

Kpurepun onennBanus

“5” - BCe OTBETHI BEPHBI

“4” - norrymieHa ogHa OIMoKa

“3” - momyIieHs! 2 oMuOKH

“2” momymeHs! 3 u 6onee omMOOK WK paboTa He BHIIIOJTHEHA
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4. Keiic Ha anaau3 nHopManun

Ha3zBaHue TeMbl buorexHomornu B MeIUITHHE U (hapMaIiu

AHaJ'II/I3I/Ip0BaTI) 9TUYCCKUEC aACTICKThI COBPEMCHHBIX

Pe3yabTar 00yuenus no reme HCCIIeTOBAHMI B 00/1acTH OMOTEXHOJIOTHUN U TEHETHYCCKHUX
TEXHOJIOTHI
O0mue KOMNeTeHIUI OK 01, OK 02, OK 04

Keiicbl ncronp3yloTcss B KauecTBE OLIEHOYHOTO MEpONpHATHsS B paszznene S5 “buornorus B
XKU3HU’, KOTOPBIN SBIAETCA TNPUKIAJAHBIM MOIYJIEM M COCTOMT M3 JByX dactei. Tema 5.17
“BHOTEXHOJOTHH B XH3HU KAXKIOT0”~ W3YYalOTCd HE3aBUCUMO OT Mpodeccuil/crnennaibHOCTerH
o0ydJaromuxcs, Tema 2 siBisieTcs npoecCHOHAIBHO HANPaBICHHON U MOAOUPAIOTCS B 3aBUCUMOCTH U
po(ecCuOHaIbHON HANPaBICHHOCTH.

[TpuBenem npumep keiica k Teme 5.2.1. “buorexnonornu B MenuuHe U papManiu’”’

DopMyJIHPOBKA 3a1aHUS:

buoTtexHomorus — KOMIUIEKCHas HayKa, HalpaBJIeHHAs Ha MOJTy4YeHHE LEIeBOro MpOoayKTa, C
MOMOIIBI0 OMO0OBEKTOB MUKPOOHOTO, PACTUTEIBHOTO U JKHBOTHOTO TIPOUCXOKACHHUSL.

MenunuHckass OHMOTEXHOJNOTUS — OTpacib, Lelb KOTOPOH CO3JaHME IUarHOCTHYECKHX,
OpOPUIAKTHUECKHX W JICYeOHBIX TMpErnapaToB, OHAa H3YyYaeT BO3MOXKHOCTH HCIIOJIB30BAHUS
MHUKPOOPTAaHU3MOB, JJIsl TOJyYeHHs aMHHOKUCIOT, BUTaMHUHOB, (EPMEHTOB, AHTHOMOTHKOB,
OPTaHMYECKUX KHCIIOT.

Caxapsblif auaber — 3T0 3a0oeBaHHMEe OOMEHA BELIECTB, NPH KOTOPOM B OpraHu3Me HE
XBaTaeT WMHCYJHMHA, a B KPOBM MOBBIIIaeTCA cojepkaHue caxapa. CojnepikaHue caxapa B KpPOBHU
HEOOXOJMMO I HOPMAaIbHOTO (DYHKIIMOHMPOBAHHSA KIETOK. WMHCYIWH, KOTOpPBIA BBIpaOAaThIBAET
MOJDKETyI0UHas JKeje3a, o0ecreynBaeT NPOHUKHOBEHUE TIIFOKO3bI B KJIIETKH, HO HHOTJa IIPOUCXOAUT
cOoi1 BbIpabOTKH WHCYJIMHA U KJIETKa He MOoIy4aeT He00X0IMMOro MUTaHMs, a caXap HaKaruTUBaeTCs B
KpOBH. JTO MPHUBOAUT K BO3HMKHOBEHHWIO CaxapHOTO auabera pa3HbIX TUIIOB, OJIMH W3 KOTOPBIX
SBIISIETCS. MHCYJIMHO3aBUCUMBIM. [lpu Takom Tuile caxapHoro nmabera 3a00JIeBIIMH JOJDKEH BCIO
XKHU3Hb BBOIUTH ce0e MHBEKINH HHCYJINHA.

[To manubiM craTucTrky, B 2014 1. KoaudecTBo 00JIbHBIX caxapHbIM 1uadeToB B Poccuiickoi
tdeneparun  cocraBwio 387 MiH dYenmoBeK. [lo HEKOTOPBHIM MaHHBIM 3Ta TUPpPa KKIBIA TOX
yBenuuuBaeTcs Ha 5%.

3aanue: HalWIUTe W MPOAHANM3HPYHTE pa3iIMYHble UCTOYHUKH WHQOpManuu (HaydHas H
y4eOHO-HayYHasl IMTepaTypa, CpelcTBa MaccoBOi nHpopManuu, cetb HTEpHET U Ipyrue) mo Teme
kelica. OTBeThTE Ha BOIPOC HAa OCHOBE HaWJIEHHBIX NaHHBIX: C 4eM CBA3aH pOCT 3a00JeBaEMOCTH
caxapHbIM JHa0EeTOM CpeJH B3pOCIOro HaceleHUs W OMOJIOKeHHe 3aboineBanus? Kakue Mepsr
MPOPHUIAKTHKHN CaXapHOTO JUabeTa MOXKHO Pean30BaTh B MMOBCEIHEBHOW KHU3HH KaXIOMYy W3 Hac?
Kak pa3BuBasioch TNpOM3BOACTBO HMHCYJIMHA W C KakMMH 3THYECKMMH HOpMaMH IpU 3TOM
CTAJIKUBAJIUCH YUEHBIE?

[ToaroroBeTe ycTHOE COOOILIECHHE C MTPE3EHTALKEH, B KOTOPOM HEOOXOAMMO OTPa3HTh:

1. CaxapHblii AuadeT — IPUUUHBI, CHMIITOMBI, AUArHOCTHKA U JICUCHUE;

2. PacnipocTpaHeHHOCTh caxapHOTO JradeTa Cpeir HACeIICHHsI CBOETO PErHOHa 3a MOCIIeTHUE
TpU roJa, MmpoaHaJIu3upoBaB HAYYHBIC Hy6HI/IKaHI/II/I U CTaTUCTHYCCKYIO OTUCTHOCTH (B TOM 4YUCJIC
ot4eTsl ['ocy1apcTBEHHOTO peecTpa caxapHoro nuadera);

3. PacmpocTpaHeHHOCTh caxapHOTo auadera cpeau HaceideHus Poccuiickoi ¢emeparuu 3a
MOCTIeIHNE TPHU TOAa, IPOAHATM3NPOBAB HAyYHBIE MYOINKAIINY U CTATUCTHYECKYIO OTYETHOCTD (B TOM
qrcie oT4eThl ['ocyaapcTBEHHOTO peecTpa caxapHoro nuabera);

4. Tlpeamonaraemble NPUYMHBI HM3MEHEHHs 3a00JIEBAEMOCTH CaxapHbIM AHAa0ETOM M HX
000CHOBaHMUE;
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5. Bo3mosxHBIE TIPOGUTAKTHICCKAC MEPOTIPUATHS;
4. MeTtozp! MoTy4YeHUs] HHCYJINHA;
5. Otpa3uTe ATHYECKHE aCIEKThI KCIIOJIB30BaHUS OWOTEXHOJOTHHA TPU MPOU3BOACTBE

HHCYJINHA.

JUis co31aHus Ka4eCTBEHHOM MPEe3eHTAIMK HEOOXOAUMO COOJIOIATh Psiji TPeOOBAHUM:

O6mue TpedoBanus | 1. IlpeseHrarus momKHA HAYMHATHCS C TUTYIBHOTO ClIaia, /i€ yKa3bIBaeTCs
TeMa, CBeJIcHUs 00 aBTOPE U T.II.
2. Ha cnaiinax HeoOX0aMMO pa3MenIaTh TOJIBKO TE3UCHI, KIIIOYEBEIE CIIOBA,
rpaduuecKie MaTepHuaibl (CXeMbl, PUCYHKH, TaOIUIBI, POTO H T.IL.).
3. Hcnoab3oBaTh €IUHBINA CTHIb O()OPMIICHMSL.
4. KonuuecTBo claioB AOJKHO OBITh JOCTATOYHBIM JISI PACKPBITUSI TEMBI,
HO He Oojee 20-TH.
[Mpudrer 1. Cnemyer wucnomnb30BaTh CTaHZAPTHBIE, MIUPOKO PACIHPOCTPAHEHHbIE
mpu@Thl, Takue kak Arial, Tahoma, Verdana, Times New Roman, Calibri
U IIp.;
2. Pasmep mpudTa s 3aroNoBKOB — He MeHee 24, mis mHpOpManuu He
MeHee 18.
3. He pexomeHAyeTcs HCIONB30BATh pasHble TUMBI HIPUPTOB B OJHOU
IIpe3eHTalNH.
4. Jna BeigeneHuss wH(OOPMAIMU CIEAyeT WCIOIb30BATh >KUPHBIA mpHPT,
KYpPCHUB WJIH TIOJYEPKUBAHUE.
5. He 310ynoTpe0naTs NpoOMUCHBIMUA OYKBaMH.
®onH 1. KenmatenbHO HCHOJB30BAaTh OJHOTOHHBIA (POH HESIPKUX MACTEIBHBIX
TOHOB.
2. Jlnsg ¢poHa mpennoYTUTENLHBI XOJIOJHBIE TOHA.
Hcnonb3oBanue 1. Ha ogHoMm cnaiize peKOMEHIyeTCsl WCIOIb30BaTh HE Ooyiee 3-X IIBETOB:
1[BETA oJtuH Juist POHA, OJTMH TS 3aTOJIOBKA, OJTUH JJISl TEKCTA.
2. Jlna ¢poHa U TEKCTa UCIIONB30BATh KOHTPACTHBIE IBETA.
[pencrasnenue 1. PekomeHIyeTcs UCTIONIL30BATh KOPOTKUE CIOBA M MPEIOKECHHSI.
HHpOpMAITUH 2. MuHNMH3HPOBATh KOJIMYECTBO MPEAJIOTOB, HAPESUHIA, MPHUIaraTeIbHbIX.
3. 3aroJIoBKM JOJDKHBI IPUBJIEKATh BHUMAaHKE ayIUTOPHU.
O0bem He crour 3amoiHsAT, OAWH CHAWA CIHIIKOM OOJIBIINM OOBLEMOM
nH(pOpMaITuu WH(POPMAITUH: JIFOU MOTYT €JIMHOBPEMEHHO 3alIOMHUTH He Ooliee Tpex (akTos,

BBIBOIOB, OHpCZLeHCHI/Iﬁ.

5. YueOHo-uccIe10BaTeIbCKHIT MPOEKT

Ha3zBanue TeMbI

Buoskonornyeckuit s3KCIepUMEHT

Pe3yJIbTaT oﬁyqe}mﬂ Imo TemMe I/IHTepHpeTI/IpOBaTB PE3yIbTaThl IPOBCACHHOTO

[IpoBOIUTE OMOIKOJIOTUIECKUN IKCTIEPUMEHT
[TnarupoBaTh OMOAKOIOTUIECKHI SKCIICPUMEHT

OMOYKOJIOTHYECKOTO OKCIIEPpUMCEHTA C UCITIOJIb30BaAHUEM
KOJIMYCCTBCHHBIX MCTOJI0OB

OO0mue KOMIeTeHINHA

OK 01, OK 02, OK 04, OK 07

y‘le6H0-I/ICCHe,I[OBaTeJ'IBCKI/Il>’I IMPOCKT ABJIACTCA OCHOBHBIM CII0COOOM OLICHKH PE3YyJIbTAaTOB
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oOydeHusi, cOPMHUPOBAHHBIX Yy OOYy4alOMIMXCS B XOJ€ OCBOeHHA pazaena 6 “buoskomormueckue
WCCIIEIOBAHUA .

Cpenu pa3NuYHBIX TEXHOJOTUH MPOEKTHOe OOydeHHe o0NafacT pPAJOM NPEHMYLIECTB:
MO3BOJISIET O0YYAIOMIEMYCsl CAMOCTOATENBHO (MPH KOHCYJITATUBHOW TOIACPIKKE MPENoIaBaTels)
noOBIBaTh 3HAHUS, pPabOTasi C MHOTOYHMCICHHBIMH WCTOYHHUKAMH WH(OpPMAIUH, NPHOOpaMH U
nabopaTopHbIM 000OpyJOBaHHEM, M OJHOBPEMEHHO B JEJIOBOM OOILIEHHHM C OJHOTPYNITHHUKAMHU
pa3BUBaTh KOMMYHUKAaTHBHBIE YMEHHUS U HaBBIKU.

Jus  y4eOHO-MCCIIeJ0BaTeNbCKOTO TMPOEKTa B paMKax Owoiorny Hamboiee OnTHMaibHa
rpymnmnoBas ¢popma padOTHI HaJl MPOSKTOM.

Tembl yueOHO-HCCIIeA0BATEIBCKOTO IPOEKTA, IPUBEICHHBIC HIDKE, ABIISIOTCA IPUMEPHBIMU U
MOTYT OBITh MOJIEPHH3MPOBAHBI TOJI PETHOHAIBHBIE OCOOEHHOCTH M C YYETOM TOIyYaeMoit
yuyamumucs npodeccueit (crnenuanbHOCTHIO):

[IpumepHbIe TEMaTHKH yueOHO-MCCIIEIOBATEIBCKOTO MPOCKTA:

1. OureHka kagecTBa aTMOCc(epHOTO BO3AyXa

2. Ormenka kagecTBa IMOYB METOAOM (PUTOTECTUPOBAHUS

3. OueHka Ka4ecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB 10 OPTaHOJCITHYCCKUM H (DU3HKO-
XUMHUUYECKHUM CBOMCTBaM

4. Bmusaue [TIAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PACTCHHMA

5. BnwmsHue coneBOro 3arpsi3HEHUS Ha POCT M Pa3BUTHE CEMSH BBICIINX PAaCTEHHA.

CtpykTypa y4eOHO-HCCIIeJ0BATEILCKOT0 POEKTa BKIIOYAET MSTh OCHOBHBIX ATaIla.

OCHOBHBIE IIArW TEPBOTO JTama BBINIOJHEHHUS TMPOeKTa: OOOCHOBAaHWE AaKTYaIbHOCTH
BEIOpAaHHOW TEMBI, BBISBICHHE MPOOJIEMBbl HCCIEeNOBaHUSA, (POPMYIHPOBAHUE TUTIOTE3HI, TOCTAHOBKA
LUeJd M 3ajad HUCCIeIOBaHUs, BHIOOp METOJIOB HCCIEAOBaHMs, BBHIOOp TO4YeK oTOOpa mpod Ha
TEPPUTOPUH HCCIIEIOBAHUA, OTpeaeieHne (OpPMbI TPEACTaBICHHUS pPE3yIbTaTOB WCCIEAOBaHUS,
OTIpe/IeTICHHE ATAIOB U COCTABIIEHHUE TIJIaHA UCCIICJOBAHN.

Bropoii stanm BkIOuYaeT B ce0si MOArOTOBKY HEOOXOAMMOHN TOCYIbl M Marepuaia Jyis
9KCIIEPUMEHTA, MIPOBEICHHE IKCIIEPUMEHTA, TIEPHOAMYECKYIO TIPOBEPKA TEUCHHUS IKCIIepuMeHTa/ cOop
MaTepuraia B BEIOpaHHBIX TOYKax 0TOOpa mpoo.

B mepuop Tperbero srama mpoBelieHHS OMOIKOJIOTHYECKOTO MCCIENOBaHUs, 00ydaroluecs
MOJYYaloT TEepPBUYHBIE OKCIEPUMEHTANbHBIC JaHHBIE, TPOBOAST CTATHCTHUYECKYIO 00paboTKy
MOJTy4YE€HHBIX JAaHHBIX, MPOBOMAT aHAIW3 Pa3IMYHBIX HWCTOYHUKOB WH(OPMAIMA B paMKax TEMBI
MIPOEKTA.

Ha YCTBCPTOM OTallc, o6yqa}oumec;1 BBIABJIAIOT 3aKOHOMCPHOCTU MCEKIAY HCCICAYCMbIMHU
o0BEeKTaMH, TPOIECCAaMU W SABICHUAMH, (OPMYIHPYIOT BBIBOJABI H pa3padaThIBAIOT MPOTHO3HI,
MIPOBOJIST OIIEHKY KadecTBa UCCIEAYEeMOro 00BEKTa 0 pe3yibTaTaM OHO3KOJIOTHYECKOTO aHaJH3a.

Ha 3aBepmratomem stare mpoBOAWTCS OQGOPMIICHHE pE3yJbTaTOB BBITIOJIHEHUsS Y4eOHO-
HCCIIEIOBATENBCKOTO TMPOEKTa B COOTBETCTBUH C 33aJaHHBIMUA TpPEOOBaHHMSMHU H IPEJCTaBICHUE
Pe3yJIbTAaTOB Ha 3alIUTE MPOEKTA.

[MpuBeaeM npuMep ONKMCaHKsI ATAINIOB BHIMOIHEHHS Y4eOHO-HCCIIeJ0BATELCKOTO IIPOEKTA!

VYBaxkaemble cTyneHThl! B paMkax mpoekra BaM HEOOXOJUMO MPOWTH MSATh 3TANoB PabOThI
HaJ yueOHO-UCCIIeIOBATENbCKUM POEKTOM OT BBIOOpA TEMBI 10 IMyONWYHOM 3alUThI OJy4YEeHHOTO
pesyibTara.

Ha nepBom srare:

- chopmupoBarh KoMaHy MpoekTa (2-3 venoBeka);
- BBIOpaTh TEMy y4eOHO-MUCCIIEI0BATENBCKOTO MIPOCKTA;
- 000CHOBaTh aKTYaIbHOCTH BEIOPAHHON TEMBI;
- BBISIBUTBH IIPOOJIEMbI HCCIICOBAHMUS, CHOPMYIUPOBATH THIIOTE3Y;
- momo0OpaTh METOJIBI UCCIIEIOBAHUS B PAMKax CBOETO IMPOEKTa;
- BBIOpaTh TOUYKH O0TOOpA MPOO HAa TEPPUTOPHU HCCIETOBAHUS
- chopMynHpOBAaTh IETH U 3aJ1a4H UCCIICIOBAHUS;
- COCTaBUTb IJIaHA MCCIICAOBAHHMS.
Ha BTopom sTane:
- TOJTOTOBHTH HEOOXOAMMYIO TIOCY/Ty U MaTepHalia JJisl SKCIIEPUMEHTA;
- TIPOBECTH DKCIIEPHMEHTA, IEPHOANYECKU TPOBEPSAS ero TeueHue (pH JTUTEITbHON
MOCTaHOBKE OMbITa)/ cOOpaTh MaTepuai B BRIOpaHHBIX TOUKax 0TOOpa mpod.
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Ha tpetbem sTane:
- TIOJyYUTh NEPBUYHBIC IKCIICPUMEHTAIILHBIC JaHHEIC,
- TPOBECTH CTAaTUCTHYECCKYIO 00pabOTKY MOyUYECHHBIX TAHHBIX;
Ha gerBepTom starmne:
- BBISIBUTH 3aKOHOMEPHOCTH,
- chopMyIUpOBaTh BBIBOABI M JJaTh MMPOTHO3 WIIH OIICHKY Ka4eCTBa UCCIICAYEMOTO
00BEKTa IO pe3yNbTaTaM OHOIKOIOTHUECKOTO aHAIH3A.
Ha 3aBepiaroniem srarne:
- 0OpMUTPH PE3yJIbTATHI BHIIOJHEHHS YUSOHO-UCCIICA0BATEILCKOTO IPOCKTA B
COOTBETCTBHH C 33JaHHBIMU TPEOOBAHUSIMU;
- TIOJITOTOBHUTH YCTHOE COOOIIEHUE U MPE3CHTAIINIO;
- TPEICTaBUTH PE3yJIbTAThI BHITOIHEHUS YI€OHO-UCCIIECIOBATEIBCKOTO MIPOCKTa Ha
3aIuTe.

[IpumMep BBITTOTHEHUS TIPOEKTA:

Ha3zBanme mnpoekra: OneHka KadecTBa aTMOC(HEPHOTO BO3JyXa TII0 XBOE COCHBI
OOBIKHOBEHHO.

IIpobaema ucc/ieqOBaHMS . ONIPE/IEIIEHNE UCTOYHUKOB 3arps3HEHNUS BO3AyXa Ha TEPPUTOPUHU
HACEJICHHOTO MYHKTa Ha OCHOBAaHUH MPOBEJCHUS 3KCIPECC-OLIEHKH KayecTBa BO3/1yXa 10 COCTOSHUIO
XBOM COCHBI OOBIKHOBEHHOM C ONpeAeTICHUEM Kilacca 3arpsi3HeHUs BO3IyXa.

Lenp mpoekTa: onpeaenuTh 30HBI PA3HOW CTEIEHW 3arps3HEHHs, C yKa3aHHeM HCTOYHHKA
(MCTOYHWKOB) 3arpsi3HEHUSL.

3agauu npoekra:

1. Be1OpaTh TeppUTOPHIO HCCIeN0BaHMS U TOUYKHA 0TOOpa MaTepHania;

2. IIpoBecTy OLICHKY MOBPEXKICHUS U YChIXaHUS XBOU;

3. OnpenenuTh KIIacce 3arpsi3HEHUS BO3yXa;

4. Pa3paboTarh KapTy 3arps3HEHUsS BO3/yXa, HA KOTOPOH OTMETHUTh 30HBI Pa3HOH CTENeHH
3arpsi3HEHMsSI BO3/{yXa U UCTOYHHUKY 3arps3HEHUS;

5. IloAroTOBHUTE ¥ MYOJIMYHO 3alIUTUTH PE3YJILTATHI IPOEKTa B KOMaHIE.

Pe3yabTaT npoekTHOI padoThl 00y4aroerocs:

Kapra crenenn 3arpsi3HeHHOCTH aTMOC(HEPHOTO BO3AyXa Ha TEPPUTOPHH HCCIEIOBAHUS C
YKa3aHHEM UCTOYHHUKOB 3arpsS3HEHUS; TPE3CHTAINS PE3YIbTATOB UCCIICIOBAHMS.

®opMa npeACTaBJIeHUS Pe3yIbTATOB MPOEKTHON padoThI:

3amuTa MpoeKTa ¢ MCIOIb30BaHUEM CPEACTB BU3YAIN3AIUY U IEMOHCTPAIUY TIPOIYKTA.

BrinosiHeHue npoexKTa:

Bonpocsl A5 1onycka K NpoeKTHOI padoTe
1. ChopmynupoBaTh LeNb IIIAHUPYEMOTO SKCIIEPUMEHTA.

2. Kakue moka3aTeay UCIIOJIB3YIOTCS AJISl OLICHKH Ka4eCcTBa aTMOC(EPHOT0 BO3AyXa MO COCTOSHHIO
XBOH.

3. Kakue UCTOYHWKH 3arpsi3HEHUs] aTMOC(EpHOTO BO3/IyXa €CTh B BallleM paifoHe MPOKUBAHHS.
4. [lepedncinuTh OCHOBHBIE ATAIIBI ONPEIENIEHHUS YUCTOTHI aTMOC(EPHOro BO3AyXa 110 COCTOSIHUIO
XBOHU.

5. Kakue kimacchl MOBPEXICHUS XBOU UCTIONL3YIOTCS B TAHHON MeToIuKe?

6. [lepeuncnuTe u o0xapakTepu3ynTe KJIacchl YChIXaHHUS XBOU.

7. Kakue kaccel 3arpsi3HEHUS BO31yXa BBIACISIOT?

8. OmummuTe npaBmia 0TO0pa MaTepuaa.

9. Kakwue 3arps3HUTENH BBI3BIBAIOT MMOBPEKICHHUS XBOU?

10. Kak onpenenuTs MpOAOIKUTEIBHOCTD KU3HH (MaKCUMaIIbHBINA BO3PACT) XBOU?

11. OT yero 3aBUCHUT BBIOOP PacCTOSHUS MEXKILy TOUKAMH HCCIIEIOBaHUS?

12. XBOI0 KaKoro rojia He00X0AMMO COOPATh JJIsl IIPOBEICHHUS OLIEHKH COCTOSIHUS aTMOC(HEPHOIO
BO31yXa?

DTarbl IpoBeACHUS PAOOTHI:

1. IToATOTOBUTEIHHBIN:
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- BEIOOP TEPPUTOPUH U TOUEK HCCIIEIOBAHUS;
- cOop Marepuana;
2. KamepanbHas 00paboTka coOpaHHOTO MaTepuana.

1. BeOpath TOUkHM HccaenoBaHus, IpuMepHO 4 — 5. ToukyM JOKHBI HAXOAUTCS HA OJHOMN
JUHAW TI0 Mepe YAaJeHUs OT TMOTCHUUAIBLHOTO HCTOYHHMKA 3arps3HEHHs] B Balled MECTHOCTH —
HACEJICHHOTO TYHKTa, MPOMBIIUICHHOTO NPEANpHATHS WM aBTOMarucTpanu. JKemaTenbHO
pacmonaraTh TOYKH I10 JIMHUM NPeoOIalaloliiX BETPOB — B Ty CTOPOHY, B KOTOPYIO BETEP CHOCUT
MOTEHIMATbHBIC 3aTPA3HSIONINE BEIISCTBA.

Paccrosinne Mexay TOYKaMHu 3aBHCHUT OT MOIIHOCTH HCTOYHHMKA 3arpsisHeHus. Ecimm ato
OONBLION HACENEeHHBIH IYHKT C IPOMBIIUICHHBIMH MNPEANPUATHSIMA W MHOTOYHCIEHHBIM
aBTOTPAHCIIOPTOM, TO PACCTOSHUE MEXIY TOUKaMH MOT'YT OBITh B IIpefenax 1 KM (JaJpHss MIomaaKa
Oyzmer ynaneHa oT ropoja Ha 5 k). Ecim 310 HeOombmias KOTeNbHas, TO PAacCTOSHUE MEXKIY
miomankamMu MoxkeT coctaBisaTh 400 — 800 meTpoB. Ecnm ato aBTOTpacca, To 20 — 200 MeTpoB (B
3aBHCHUMOCTH OT IIOTOKA aBTOTPAHCIIOPTA).

2. B kaxoit Touke 00caem0BaHus HEOOXOAMMO OTOOpATh MOJIOJBIC ACPEBbs, BbicOTOM 1-1,5
M ¢ OOKOBBIMH 10OETaMu HE MeHee 8.

3. OmucaTh BBITONITAHHOCTh YYaCTKa, IPUCBOWMB COOTBETCTBYIOMIMN Oai (1 — BRITANTHIBAHUS
HET; 2 — BBITONTAHbI TPOIIBL, 3 — OCTAJIOCh HEMHOT'O TPaBhI BOKPYT JE€PEBBEB; 4 — HET HU TPaBbl, HU
KycTapHW4koB). [Ipy BHITONTAaHHOCTH TEPPUTOPHUHU, OlEHHWBacMOW Oamiamu 3 winm 4 oOleHKa
aTMOC(EPHOTO 3arps3HEHHs HE BO3MOXKHA.

4. Ha BpIcoTe cBOero pocra cobparts ¢ kaxmoro nepesa (1 mepeBo B omHo# Touke) mo 30
XBOMHOK (cymmapHO 150 XBOMHOK). XBOMHKH JIOJDKHBEI OBITH B BO3pacTe 2 JI€T, TO €CTh Hal0 OpaTh
00pa3Lbl XBOU ¢ HIOOETOB BTOPOT'O rojja XHU3HM — IJIs1 BCEX TOUEK OAMHAKOBO puc. 1.

MYTOBKH

boxoeHE moberu

) e _ ; g — TIOYKH

oCEBOH nmober
1 roma

oCEBOH mober
2roma
oCEBOH mober
3roma

Puc.1. YacTu BeTBM XBOWHOTO JiepeBa CIyXalie OHOMHIMKATOPaMU

5. OI_ICHI/ITB MMPOAOJIKUTCIIBHOCTD JXU3HU XBOW Ha BETBU, C KOTOpOﬁ 0T6I/IpaIOTC$I XBOWHKH, I10
OXBOCHHBIM Y4YaCTKaM OCEBBIX MOOEroB B COOTBETCTBHH C PUCYHKOM 2.

ITomubrit BO3pacCT XBOU OIPEACTIACTCA YHCIIOM YYAaCTKOB OCEBBIX MOOEroB ¢ IOJIHOCTBHIO
COXpaHeHHOﬁ XBOCH ILIIOC J0JIA COXpaHeHHOf/i XBOU Ha CJICAYIOLICM 34 HUM YYaCTKE.
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05 1 1,5 2 2,5 3 15 4

Puc. 2. Cxema onpeneneHus IpoAOHKUTEILHOCTH JKU3HU XBOU COCHBI

6. IIpoOy ¢ KaXk[10¥ TOYKH HAJIO0 TIOMECTHTD B OTAENBHBIN MakeT (Jrydine OyMaskHBIN) U cpa3y
moarnucaTtb €ro (yKa3I>IBa€TCSI Jara, TOYKa 0T6opa; CTCIICHb BBITOIITAHHOCTHU  y4aCTKa,
MPOIOJKUTENILHOCTD KU3HH XBOU HA BETKE, OTKY/1a OEpyTCsl XBOUHKH).

2. IIpoBeaeHue ONBITOB
2.1. AropurtMm onpeesieHus1 KJIACCOB MOBPEXKIEHUS] M YCHIXaHUS XBOH

O6opynoBanue u nocyaa MarepuaJ

1. Jlyna 1. XBos cocHBI B Bo3pacTe 2 jeT, He MeHee 30 mTyk

2. Jlunelika Wi MUUTUMETPOBas Oymara

AJITOPUTM NPOBeIeHNA ONbITA Bonpocsl u 3aganus
1. OcMOTpETH XBOIO NPH MMOMOIIH JTYTIBI. 1. 3a"ecTr HaHHBIE IO KOJIHYECTBY
2. Pa3aenuth BCIO XBOIO HA COOTBETCTBYIOIINE KIIACCH | MOBPEXKICHHBIX XBOMHOK B TaONIHUITy 2.
0 MPU3HAKaM MOBPEKICHNS U YChIXaHHsI COTJIAaCHO 2. 3aHecTH IaHHBIE IO KOJIMYECTBY XBOMHOK C
OIIEHOYHO# Tabnuiie 1 u pucyHky 1. MpU3HAKaMH YCHIXaHHS B TAOIHITY 3.
3. [loxcyuTaTh KOJIWYECTBO MOBPEKICHHBIX XBOMHOK B | 2. PaccuuTarh MpOIEHT MOBPEXKAECHHBIX U
KaXJI0OM KJacce. XBOWHOK C MPU3HAKaMH YChIXaHUS
4. TlogcuuTaTh KOJIMYECTBO XBOMHOK C ITPU3HAKAMMU OTHOCHUTENFHO OOIIET0 KOIN4YecTBa COOpaHHBIX
YCBIXaHHS 0 KJIaCCaM. XBOWHOK.

Ounenouynas TadJauna
Taobmuma 1

Onenka MOBPEKACHUA U YCBIXaHUA XBOH

Kaace moBpe:xaenusi / | Buabl noBpexneHuii Xxgon XapaKkTepucTHKa yCbIXaHUS XBOU
KJIACC YChIXaHUSA

KII1/KV 1 XBomHKA 6€3 IATeH Her cyxux yuacTkoB
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KII2/KVY 1

XBoWHKa ¢ HEOONMBIIMM dWCIOM | HeT cyxux ydacTkoB
MEJKUX MATEH

BCsA XBOMHKA JKCJITAaA U CyXas

KII3/KVY 2 XBOMHKA C OOJBIIMM YHCIOM | YCOX KOHYHK 2-5 MM
YEPHBIX U JKEITHIX ISTCH
-/KVY 3 - VYcoxmna 1/3 XxBouHKH
-/KY 4 - Vcoxio 0onee moJMOBUHBI XBOMHKHA WA

Knacce! roBpexneHus (HEXpPO3kl) 2 3
Kiacchl yceIXxaHus 1 1 2 3 4
Puc. 3. Knaccel noBpexaeHus U YChIXaHUS XBOU
3. O6padoTka pe3yabTATOB ONBITOB
Taomuma 2
OmnpenesieHue Kiacca NoOBpesKAeHUs XBOU
Kiace KIT1 KIT2 KIT 3
MTOBPEKICHUS
XBOH
Howmep nepea XBOMHKY 0€3 IATCH XBOUHKH C HEOOJIBIIIUM XBOHMHKA C OOJIBITAM
YUCIIOM MEJIKUX TISTEH YUCIIOM YEPHBIX H KEITHIX
MATEH
T % IIT. % IIT. %
1
2
3

Mecto otbopa
MaTepuana
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BriBox: % XBOHMHOK — 0€3 ISTCH, Ha % HEeOOIBIIOE YUCIIO MENKUX ISATEH JKEITOro
1BeTa, Y % MHOTO TISITEH 10 Bcelt anuHe. Takum 00pa3oM, TOMUHUPYET KJIACC TIOBPEXKICHUS

XBOM.

Onpene.ne}me KJ1acCa yCbIXaHUsl XBOH

Tabnuma 3

Knacc
MIOBPEXKICHUS
XBOH

KV 1

Ky 2

KY 3

KY 4

Howmep nepesa

Y XBOUHKH HET
CYXHX YYacCTKOB

VY cox KOHYHK

XBOHMHKH HA 2-5 MM

VYcoxmna 1/3 XxBouHKH

VYcoxmno 6onee
IIOJIOBHUHBI XBOUHKHU
WJIU BCS XBOMHKA
JKeITast U cyxas

T % T % T % IIT. %
1
2
3
Mecto otOopa
Mmarepuana
BriBox: % XBOMHOK OTCYTCTBYIOT CyXH€ YUaCTKH, y % ycoX KOHYMK XBOWHKH, Y
% ycoxJia TpeTb XBOMHKH, % XBOMHOK — TOJIHOCTBIO cyxue. Takum o0pa3oM, JOMHHUPYET

KJIacC MOBPEXKICHUS XBOMH.
CrhenaiiTe BBIBOJ O YUCTOTE BO3yXa HA UCCIEIYEMOHN TEPPUTOPHH T10 TaduIe 4.
Knacc 4umnctoTsl BO3IyXa OmMpesenseTcs MpH NepecedeHUH Kilacca MOBPEXICHUS XBOHM Ha
noberax 2 rojia )KU3HU ¥ MAKCUMAJIbHOT'O BO3PACTa XBOM Ha BETKE.

Onpenenenne Kjaacca 3arpsi3HeHUsI BO3IyXa

Tabimna 4.

Kuacc noBpe:kaeHusi XBOU Ha moderax 2-rorojaa :Ku3Hu
MaxkcumanbHbIH
BO3pPacT XBOHU 1 2 3
4 I I-1 Il
3 I I -1V
2 I Il v
2 - v V-V
1 - v V- VI
1 — — VI
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YcnoBHbie 0003HaUEHNS Kilacca 3arps3HeHns Bo3ayxa: | — uneansHo unctsrif; 11 — gucterit; 111
— OTHOCHUTENBHO YHCTHIN («HOpMay); IV — 3arps3sHeHHbIH («TpeBoray); V — rpsa3usli («onacuo»); VI —
OYEHb TPSA3HBIN («BPEAHOY), ( — ) HE BO3MOXKHBIC COUETAHMSI.

4. 3aepmamommuii 3Tam: Pa3paboTka KapThl CTENEHH 3arps3HEHHOCTH aTMOC(EPHOTO
BO3[lyXa Ha TCPPUTOPUU WCCICIOBAHUS C YKa3aHHMEM HCTOYHHMKOB 3arpsS3HCHUS; TPE3CHTAIUS
pe3ynbTaToB ucciiegoBaHus. [loAroToBKka YCTHOTO COOOIIEHHWS W TPE3EHTAIlMHd TI0 pPe3ylibTaTaM
MIPOBEJICHHOTO MCCIIETOBAHMSL.

TpeOoBaHusI K YCTHOMY COOOIEHHIO:

— IPOJOJKUTENBHOCTE: 10 10 MuH;

— CTPYKTypa: KpaTkas aKTyaJbHOCTh HCCIIEIOBAaHHSA, TUIOTE3a, IIeJh, 3a7add, OOBEKTHI U
METO/IbI, TIOTYYCHHBIE PE3YJIbTAThI U UX 00CYXIeHUE (IIPESACTABICHUE TIPOIYKTa), BHIBOIBL.

TpedoBaHus K CTPYKTYpe Npe3eHTANH:

1.

agrwn

6.

7.

TutynspHbIN cnaiin. B BepxHeil yacTu cnaiiia HEOOXOIUMO OTPa3UTh WH(OPMAITUIO
00 o00pa3zoBaTeNbHONW OpraHW3alMH, B KOTOPOH NPOBOIWIOCH HCCIeOBaHHE. B
LEHTpaJbHOM YacTH craiiie yKa3pIBaeTcsi TeMa Yy4eOHO-HCCIIeI0BaTENIbCKOIO
MPOEKTa. B HI)KHEH YacTH CIpaBa YKa3bIBalOTCS YYACTHUKU MPOEKTa, BBHITOJIHSABIINE
pabory;

AKTyalbHOCTb;

I'unote3a, nenp, 3agauu;

OOBEeKTHI 1 METOJIBI UCCIIEAOBAaHUS (MOTYT OBITh Pa30WTHI HA JIBa Clalia u Ooee);
Pesynprater mccrnenoBaHuii. MoryT OBITh TIPENCTaBICHBI B BHIEC PHCYHKOB,
rpadukoB, Gpororpaduii, TabIKIl, KOTOPBIC JTOJKHBI KMETh CKBO3HYIO HYMEpAIUIO U
Ha3BaHHE. KOJIMYECTBO CIIalZ0OB 3aBUCUT OT 00bEMa MaTepuaia, HO HE IOJDKHO
MPUBBILIATH OTBEIEHHOTO BPEMEHH Ha cooOmeHne. MoKHO MpeaCcTaBisITh MaTepuall
HE B [TOJTHOM 00bEMeE, a TOJIBKO CaMbl BaKHBIE MOMEHTBHI;

BriBOEI

3axrounTenbHbli (“braromapro 3a BauManue” wiy “Criacu6o 3a BHUMaHUE”).

JIJ1s co31aHMs KaYeCTBEHHOM MPEe3eHTAIMK HEOOXOAMMO COOJTI0IaTh Psiji TpPeOOBAHMUM:

OO0mue TpedoBaHUs 5. Tlpe3eHTamnus 10JbKHA HAYMHATHCS C TUTYJIBHOTO CJaiiia, T/Ie yKa3bIBaeTCs

TeMa, CBE/ICHHs 00 aBTOpE U T.II.
6. Ha crnaiinax HeoOX0AMMO pa3MeIIaTh TOIBKO TE3HCHI, KIIFOUEBBIE CIIOBA,
rpapuuecKie MaTepraibl (CXeMbl, PUCYHKH, TaOIHUIIBI, POTO | T.IL.).
Hcronb30BaTh €qUHBINA CTHIH OQOPMIICHHSI.
8. KommuecTBo craifjoB TODKHO OBITH JOCTATOYHBIM JUISl PACKPBITUS TEMBI,
Ho He Oonee 20-Tu.

~

Mpudrer 6. Cremyer WCHOJB30BaTh CTAaHAAPTHBIC, IIHPOKO PaCIPOCTPAHEHHBIE
mpu@Thl, Takue kak Arial, Tahoma, Verdana, Times New Roman, Calibri
U Jp.;
7. Pasmep mpudra s 3aro’loBKOB — He MeHee 24, i MHQOpMAIH He
MeHee 18.
8. He pekomeHayeTcs WCIONB30BATh pasHble TUMBI HIPUPTOB B OJHOU
Mpe3eHTaLNH.
9. [nsa BelaeneHust nHGOPMALUK CIEAYET HCIOIb30BaTh XKUPHBIA IIPUQT,
KypPCHUB WJIH NIOJYEPKHBAHUE.
10. He 31moynotpe0isTh MPONUCHBIMU OYKBaMHU.
®on 3. KenarenbHO UCHONB30BaTh OAHOTOHHBIM (OH HEAPKUX MAaCTEIbHBIX
TOHOB.
4. Jns poHa npearnoyTUTETbHBI XOIOAHBIE TOHA.
Hcnonb3oBanue 3. Ha onmHoMm cnaiine pekOMeHAyeTcsi MCIOJNIb30BaTh He Oojee 3-X LBETOB:
L[BETA oluH [uid GoHa, OIUH VIS 3ar0JIOBKA, OJIUH IS TEKCTa.
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4. Jlns ¢hoHA M TEKCTA HCIIONB30BaTh KOHTPACTHRIC IIBETA.

[Ipencrasnenue 4. PekoMeHIyeTCS UCIIOB30BaTh KOPOTKUE CIIOBA M MPEIOKCHUS.
HHpOpPMAITUH 5. MuHMMH3HPOBATh KOJUYECTBO MPEIJIOTOB, HAPESUHIA, MPHUIaraTeIbHbIX.

6. 3aroyoBKH JOJDKHBI NPUBIIEKATH BHUMAHUE Ay IUTOPHU.
O6bem He crTouT 3anmonHATh OJWH CHAiJ CIMIIKOM OOJBIIUM O00BEMOM
nHpopMaIuu rH(GOpPMAITUH: IO MOTYT €IMHOBPEMEHHO 3aIlIOMHUTH He Oojiee Tpex (aKToB,

BBIBOJIOB, OIPEJIEICHUH.

2.2. OueHo4YHbIE CpeaCcTBAa Py0eKHOro (TeMATHYECKOIr0) KOHTPOJS MO JAUCHUILUIUHE
«buosorus»

PyGexxHblii KOHTpOJb MO aucuuiuinHe «buomorus» mpoBoautcs B (HopMe KOHTPOJBHBIX
paboT Ha OTHENbHBIX 3aHATHUSX IIOC]E 3aBepUIeHHs H3y4YeHHs] IepBOTr0, BTOPOro, TPETHETO U
4yeTBepTOro paszmenoB. llocnme 3aBeplieHUs] MATOro paszaeia pyOeKHBbI KOHTPOJIb HPOBOAMTCS B
dbopMe 3amuUTHl Keiica: MPEACTABICHUS pE3yJNbTaTOB pEIICHHs KEWCOB (BBICTYIJICHHE C
npe3eHTanyeil). PyOexxHbIii KOHTPOJIb IIECTOro pasjenia MPOBOAUTCS B (opMe 3alllMThl HPOEKTA!
MPECTABICHUS] PE3Y/IbTATOB BBIIOIHEHUS y4eOHO-MCCIIEIOBATENbCKOTO NPOEKTa (BBICTYIUIEHHE C
Mpe3eHTanuen).

[IpuBeneM npuMepsl 3aaHNH IS KQKIOTO TUIIA PyOSKHOTO KOHTPOJIS.

1. KonTpoJsbHas padora “MoJieKky/IsipHblii yPOBEeHb OPraHU3aluM >KUBOIro”.

B pesynprare ocBoeHus nepBoro pazzaena “Kierka — cTpykTypHO-(QOYHKIIMOHATBHAS €IMHUTA
YKUBOT0” 00yUaloIHeCs] CMOTYT:

— XapakTepu3oBaTh CTpOeHHE W (YHKIMH OCHOBHBIX OHOIMOJMMEPOB, KIETKH W €€
CTPYKTYPHBIX 3JIEMEHTOB;

— ONpEeNeNaTh pe3ylbTaThl H3MEHEHHS TEeHETHYECKOTO KOJa B Mpoleccax MaTpUYHOTO
CUHTE3a;

— OpraHM30BBIBAaTh HAOIOACHUE OMOJIOTMYECKUX OOBEKTOB HAa MOJIEKYJIIPHOM U KJIETOYHOM
YPOBHE.

KontponbHas paboTa mpejcraBiseT co0oil 3ajaHus B TECTOBOH (popMe pa3iIMyHOTO YPOBHS
CJIOKHOCTH: “HU3KUN”, “cpeaHUil” U “BBICOKMII”. B 3aBUCUMOCTH OT TUNA U TPYAHOCTHU 3aJaHUS €ro
BBINTOJIHEHUE OLICHWBAETCS Pa3HbIM 4YMCIOM OanioB. BpImonHeHHe KaKAOTo 3ajaHusi “HU3KOro”
YPOBHSI CJIOKHOCTH OIleHHBaeTcsi | OayutoM. 3a BHIMOTHEHNE 3a/IaHUH “CPEHEr0” YPOBHS CII0)KHOCTH
B 3aBUCHMOCTH OT MOJIHOTHI ¥ ITPABUIIBHOCTH OTBETA MPHCBAUBAETCS /10 2 OAILIOB.

K 3amanuio “BBICOKOTO” YypOBHSI CIOXKHOCTH OTHOCUTCS pelueHue 3agad. lIpu npaBuiibHOM
pelIeHNHN 33/1aHUi “BBICOKOTO” YPOBHS IpHCBanBaeTcs 3 Oaia.

3amaHus BCceX yPOBHEW CI0KHOCTH MTPOBEPSIFOTCS aBTOMATHYECKH.

Pacnpenenenue 3ananuii 10 ypOBHSIM CJIOKHOCTH IIPEJCTABICHO B CIIEAYIOLIEH Tabue:

YpoBenb Bbana IIpouentHoe Tun Bonpocos
CJI0KHOCTH coJep:KaHue
3aaHusl 3agaHui
Husknii 1 65% - 3a7]aHUS C BEIOOPOM OJTHOTO TIPABMIIBHOTO OTBETA
Cpennuit 2 15% - MHO>KECTBEHHBII BEIOOD;

- BOIIPOCHI HA YIIOPAAOYUBAHUC NI YCTAHOBJICHUC
HpaBPIJIbHOfI IOCJICA0BATCIIBHOCTHU

Bericokuit 3 20 % - CUTYallMOHHBIE 3314 UITH BOIIPOCHI
IIpeyCMaTPHUBAIOIINE PA3BEPHYTHIH OTBET
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Kpurepnn onennBanus pyOeXHONH KOHTPOIHHON paOOTHI:

Ouenka IIpouenT BhImoHEHHSI
“OTNHYHO” 85-100%
“xoporo” 70-84%

“yIOBIIETBOPUTEIHLHO” 50-69%
“HEyIOBJIETBOPUTENBHO” MeHee 49%

1. Azotucroe ocHoBaHue afeHuH B MoJekyne JJHK kommnemenrtapHo...
1) ryanuny;

2) LUTO3MHY;

3) ypauuny;

4) THMHHY.

2. K myprHOBBIM a30THCTHIM OCHOBAHUSAM OTHOCSTCH. ..
1) ageHuH U ryaHuH;

2) r'yaHUH U IIUTO3HH;

3) UUTO3WH U ypaIlui,

4) ypamu u afieHuH.

3. Beibepute ¢pynkuuio nPHK?

1) XxpaHeHHe TeHeTUIECKOM HH(POPMAIIH;

2) TpaHCTIOPT aMUHOKHUCIIOTHI B pHOOCOMY;

3) BXOJUT B cOCTaB puOOCOM;

4) nepenoc reneruyeckoii nHpopmamuio ot IHK k pudocome.

4. KneTky 3ykapHoT He COIepIKar...
1) mu3ocom;

2) pudocowm;

3) Me30coM.;

4) xomruiekca ['onbmxu.

5. Kitetku npokapuot coaepixar...
1) KIEeTOYHBIH LEHTD;

2) SHAOIUIa3MAaTHYECKYIO CETh;

3) pub0OCOMBI U M€30COMBI;

4) xomrutekc ["0JBIKU ¥ TU30COMBI.

6. Kakue opraHouipl BCTpe4aroTCs TOJIBKO B PACTUTEIBHBIX KIIETKaX?
1) sHOIUTa3MaTHYECKAS CETh;

2) nJaacTHIbI;

3) MUTOXOHJPUH;

4) xomruiekce ['onmbaxu.

7. B meTada3zHoii XpoOMOCOME BBIIEISIOT. ..
1) edn u UEHTPOCOMY;

2) EHTPOCOMY | IICHTPHOJIH;

3) LHEHTPHOIH U IICHTPOMEDY;

4) neHTpOMEpPY U IJICYH.
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8. K aBroTpodham oTHOCSTCS. .

1) BUpycHI;

2) XeMOCHHTEe3UPYIOIHe 0AKTEPUH;
3) rpuOHI;

4) napazutnyeckue OaKTepUH.

9. TpaHCKPHIILHS — 3TO...

1) cBszpiBaHMe aMUHOKKCIOTH ¢ TPHK;
2) mepeHOC aMHHOKHCIIOTHI B PHOOCOMY;
3) ynsoenne monexyibl JJHK;

4) cunre3 uPHK Ha maTpune JTHK.

10. Ecmm xommpyromasi Oemok dwacte reHa cogepxutr 6000 map HYKJI€OTHIOB, TO CKOJBKO

AMUHOKHCIIOT B KOAUPYEMOW MOJIeKyIe Oemka’?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepevnciaeHHbIX 00Ie3He, BEI3BIBAIOTCS BUPYCaMHu?
a) TyOepKyJe3 U U TepHs;

0) Audrepus u CITU/;

B) CIIU /I u rpuni;

T') TPHUII U TyOepKyIes;

12. B pe3ynbTaTe nMepBOro AeJIeHUs Me03a TPOUCXOINT:
a) yBenn4YeHne Habopa XpOMOCOM;

0) yMeHbIIIeHNe HA0Opa XpOMOCOM;

B) COXpaHEHHE HCXOIHOr0 HabOpa XPOMOCOM.

13. Uto npoucxomut B anadasze Il meiioza?

1) cnmpanu3zanus XpoMoCcoM;

2) pacxoXKIEeHHUE K MOJII0CaM ABYXPOMATHIHBIX XPOMOCOM;
3) pacxoxIeHHe K MOJICaM XPOMaTH/L;

4) pacIoi0XeHUE XPOMOCOM B INIOCKOCTH KBATOpPa KJIETKU.

14. YcTaHOBUTE COOTBETCTBUE

Opranounn OyHKIUsA
1) pubocoma A) epeBapuBaHNE OTMEPIIHX KIETOK
2) XJIOPOIIACTEI b) dortocunres
3) MM30COMBI B) cunres Genka
4) MeHTPHOIN I') oOpazoBanme BepeTeHa AeICHUS

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

15. BI:I6epI/ITC XUMHUYCCKUC IJICMCHTBI KJICTKU, KOTOPBIC BXOAAT B COCTAB OPTAaHNYCCKUX BCIICCTB!:
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1) KaybIIwHii;
2) yriiepon;
3) UMHK;

4) Bomopon;
5) kucaopon;
6) Menp;

7) a3or.

16. YcTaHoBUTE COOTBETCTBUE

I'pynmbl aMUHOKHCIOT [IpencraBurenu
1. HelitpanbHble A) TmyTaMHUHOBas KHCIOTa
2. Kucnere b) musuH
3. OCHOBHEIE B) amanun

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

17. B monexyne JIHK myxieotuasl, cogepxkaniue aaeHut, cocTaBisioT 10%. CKoIbKO MPOIEHTOB B
JTAHHOW MOJICKYJIe HYKJICOTHIOB, COACPKAIIUX [TUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monexkyne PHK nHykneotuapl, comepxamue ypari, coctaBiusiioT — 30% u agennn — 40%.
CKOJIBKO MPOIEHTOB aI€HUJIOBBIX HYKJIEOTUIOB conepxkutcs B uenu JAHK, kommueMeHTapHOU TOH,
Ha KOTOpo# cuHTe3npoBaiach 3ta PHK?

10;

2) 30;

3) 35;

4) 40.

19. Vyacrtox monekynsl JIHK cocrout n3 60 nap HykieotnoB. Onpenenure JUIMHY 3TOTO y4acTKa
(paccrostane mexay Hykireotuaamu B JJIHK cocraBmser 0,34 am)

1) 20,4,

2) 24,

3) 10,2;

4) 30.

20. ®parment monekyasl JJHK copepxur 1230 HykiI€oTHIHBIX OCTaTKOB. CKOJIBKO aMHHOKHCIIOT
OyIeT BXOIUTh B cOCTaB Oemka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3amuTa KeiicoB: Mpe/icTaBjIeHNe Pe3yJbTATOB PellieHus KeiicoB.
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3ammTa Keica SBIAETCS pyOEeKHBIM KOHTPOJIEM TI0 TATOMY pasaeny “‘buosnorus B Ku3awm”, B

pe3ylibTaTe n3y4eHust KOTOPOro 00y4aromecs CMOTYT:
—  aHaAJTU3UPOBATH

OTUYCCKHUE  aCIICKTHI

OMOTEXHOJIOTUN ¥ TEHETHYECKUX TEXHOJIOTHH.
s 3ammThl KeiicoB oOydaromuMmcss HeoOxommmo B pamkax BCP moaroroBuTts ycTHOE
COOOIIIEHHE 10 pe3yJIbTaTaM PEIICHUs Keiica ¢ TIOr0TOBKON MPE3CHTAIUH.

Kpurepun onieHMBaHuUsI YCTHOTO COOOIIEHUSI:

COBPEMCHHBIX

HUCCIEIOBAaHUN B

obiactu

Kputepun
OlleHHUBAHMA

Bbanabl

1 6aan

2 paJ1a

3 day1a

1. CooTBeTCcTBHE
coepKaHus AOKJIaaa
3asBJIICHHON TeMe

coJepKaHue JoKIaaa JIUIIb
YaCTUYHO COOTBETCTBYET
3asIBJICHHOU TeMe

cojiepKaHue TOKIaza,
3a UCKJIIOYEHNEM
OTIEJIbHBIX
MOMEHTOB,
COOTBETCTBYET
3asBJICHHOM TeME U B
MOJHOI Mepe e€
packpeIBaeT

cojepKaHue JOKIaaa
COOTBETCTBYET
3asBJICHHOM TeME U B
MOJHOI Mepe e€
packpsIBaeT

2. CreneHp pacKphITUS
TEMBI

pacKpbITa Masasi 4acTh
TEMBbI; TIOUCK HHPOPMAITUH
NPOBEIEH MMOBEPXHOCTHO; B
U3JI0KCHUH MaTepuaa
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTb

TeMa pacKkphiTa
XOpOIIIO, HO HE B
IIOJITHOM OOBEME;
nHpOpMaITUU
MPEJICTABJICHO
HEIOCTATOYHO; B
OTJCNBHBIX CITydasix
HapylIIeHa JIOTHKa B
H3JI0KEHUH
MaTepuana, He
COBCEM JIOCTYITHO

TeMa pacKkphiTa
MMOJTHOCTEIO;
MpeCTaBIeH
000CHOBAHHBIN
00BEM HHPOPMATHH;
H3JI0KEHIE
MaTepHana JOrH4Ho,
JIOCTYITHO

3.YMeHue J0CTyImHO U
MOHSATHO TepelaTh
CoZIepXKaHue JOKJIA/IA B
BUJIC IPE3CHTALUU

U3 NPEICTaBICHHON
IIPE3EHTALUU HE COBCEM
IIOHsJATHA TEMAaTHKa
UCCJICIOBAHNS, ICTAIH HE
PacCKpBITHI

Ha OCHOBE
MPeJICTaBICHHOM
MpEe3eHTAlUN
(dbopMmupyertcs odIee
MOHUMAaHUE TeMaTUKU
WCCJICIOBAHNUS, HO HE
SICHBI JIETalln

Ha OCHOBE
MpeaCcTaBICHHON
Mpe3eHTaIn’
(dhopmupyetcst
MOJIHOE TIOHUMaHHE
TEMaTHUKH
UCCIIEeIOBaHNUS,
PACKPBITHI ACTAIH

OLIGHI/ITC MPE3CHTALUIO MO CICAYIOUIUM KPpUTCPUAM:
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Kpurepumn onneHuBaHus

Bbanabl

0 1 2
MOJTHOTA MUCTIONB30BaHus | HH(pOpMAIHS, nHpOpMAaIus, Mpe3eHTaNs
y4eOHOro Marepuaina HCTIONb3yeMas B npe/CcTaBIeHHas B COJICPKHT TIONHYIO U
MPE3eHTAIINH, HE Mpe3eHTAaINH, YETKYIO
OTHOCHUTHCS K TEME OTHOCHUTCSI K TeMe, HO | HH(pOpMaIIHIO,
HEOCTATOYHO MOJHO | JOCTATOYHYIO JJISt
PacKpBIBAIOT € (dbopMupOoBaHUSI

3aaHusl, TUIaH
MOCTPOEH HE TOYHO

COACpIKaAaHUC MpEACTaBJICHUA O
TEMC
JIOTUKaA H3JI0KCHUA MaTte€puall Npe3CHTalunu | MaTCpuall Mmarepual,
Mare€puajia B HE COOTBETCTBYET TEMEC, | IPE3CHTAINU HpHBe,HeHHLIfI B
COOTBECTCTBUU C IINTAHOM I1aHa HET YaCTUYHO MMpE3CHTaAllun
W TEMOH 3aJaHHs COOTBETCTBYET TEMEC IIOJIHOCTBIO

COOTBETCTBYIOT TEME
3aJaHus 1
COCTaBJICHHOMY
IUIaHy

TCPMUHOJIOTNYCCKAA U
opdorpaduueckas
rpaMOTHOCTb

B TIpE3EHTAIIUH
MPUCYTCTBYIOT
ophorpadudaeckne
OIIMOKH, HE BCE
TEPMUHBI PHMEHEHEI
IO CYIIECTBY

B TIpe3eHTaIlIH
MPUCYTCTBYIOT

opdorpadudeckme
OIMOKH, TEPMUHBI
MPUMEHEHBI BEPHO

B TIpe3EHTALUH
OTCYTCTBYIOT

opdorpadpudeckue
OIMOKH, TEPMUHBI
MPUMEHEHBI BEPHO

aKKypaTHOCTb U

Npe3eHTanus

MIpEe3eHTalus

MIpEe3eHTalus

OpPUTHHAIILHOCTD nocrpoena 6e3 ydyera MOCTPOCHA C yUYETOM | MOCTPOCHA B TIOJIHOM
MOCTPOCHUS KOMIIO3ULMHM CIIAiIoB, | TpeboBaHMH K COOTBETCTBHH C
0e3 coOuoIeHus 0 OpMIIEHHIO, HO HET | TpeOOBaHUSIMU
TpeOOBaHM K €MHOTO odopmIieHus,
mpudTaM U LBETOBOMY | oopMiieHus claliioB | UCIIOJIB30BaH
odopmienuto OpUTMHATIbHBIH
MOJIXOJT K
0(hOpMITCHHUTO
ClIalJIoB
lkana nepeBoaa 6a110B B OTMETKY
17-15 Gannos - «5»
14 - 9 GainoB - «4»
8-6 6aynoB -«3»
Menee 6 6anmioB WM OTCYTCTBUE PabOTHI - «2»
3. 3ammra mnpoekTa: TMpeAcCTABJIE€HHE Pe3yJbTATOB  BBINOJHEHH  Y4eOHO-

HCCICA0BATEILCKOIO IIPOEKTA.

3amuTa nmpoekTa SBIseTcsl pyOeKHBIM KOHTPOJIEM IT0 IIecToMY paszieny “brnoskomornueckue
HCCIIEAOBAHMS ", B PE3YNIhTATE U3YUCHHUS KOTOPOTO O0yJaIOIIUECsS CMOTYT:

— OITUCHIBATH METOJIBI OMO3KOJIOTUICCKHUX HCCIICIOBAHMIA;

— IUTAHUPOBATH OMOIKOIOTHUYECKUH IKCIICPUMEHT;
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— TIPOBOJIUTH OMOIKOIOTHUECKUH IKCTIEPUMEHT;

— MHTEPIPETHPOBATH PE3YIbTATH IPOBEJACHHOTO OMOIKOIIOTHIECKOTO IKCTIEPUMEHTA C
HCTIOJb30BaHUEM KOJIMUECTBEHHBIX METOIOB.

Jia 3amuTe POEKTOB obOydaromuMmcss HeoOxoanMo B pamkax BCP moarotoBuths ycTHOe
COOOIIEHNE 1O Pe3yIIbTaTaM BIIIOJTHEHHS YIeOHO-MCCIIEI0BATEILCKOTO MIPOEKTA C MTPE3ECHTAIHH.

TpeboBaHus K Tpe3eHTALMH M COOOIICHHIO OMHCAaHbl B NPUMEPE BBIIOIHEHHS Y4eOHO-
MCCIIEIOBATEIBECKOTO MTPOEKTA.

Kputepuu olieHMBaHUs YCTHOTO COOOIICHUSI:

Kpurepun
OlleHHBAHMA

Bbanabl

1 6aa

2 6aj1a

3 6a1a

1. CooTBeTCcTBHE
coaepkaHus JOKIIana
3asIBJICHHOH TeEMe

collepKaHue JTOKIIa A JIUIIIh
YaCTHIHO COOTBETCTBYET
3asBJICHHON TEME

coaepxKaHue T0KIaaa,
3a UCKITIOYCHUEM
OTIEIBHBIX
MOMEHTOB,
COOTBETCTBYET
3asBJICHHOM TEME U B
MOJIHOM Mepe e€
pacKpbIBaeT

coAepaHue A0KIaaa
COOTBETCTBYET
3asBJICHHOM TEME U B
MOJIHOM Mepe e€
pacKpbIBaeT

2. CreneHp pacKphITUS
TEMBI

pacKphITa Majas 4acThb
TEMBI;, IOUCK HH(pOpMaUn
MPOBE/IEH MOBEPXHOCTHO; B
M3JI0’KEHUH MaTepuasa
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

TeMa pacKphiTa
XOPOIIIO, HO HE B
IIOJIHOM O00BEME;
HHpOpMaIUH
MPEICTABJICHO
HEJI0CTATOYHO; B
OTIIEBHBIX CIIyYasix
HapyllIeHa JIOrMKa B
M3II0KCHUHT
MaTepuana, He
COBCEM JIOCTYITHO

TeMa pacKpbITa
HOJIHOCTBIO;
npeacTaBieH
000CHOBaHHBIN
00BEM HHPOPMATHH;
U3II0KEHHE
marepuara JOTUYHO,
JOCTYITHO

3.YMeHne J0CTyNHO U
MOHSTHO TIepeiaTh
CoZIepXKaHUe TOKJIA/IA B
BUJIE IIPE3ECHTALMNA

U3 MIPEJICTaBIECHHON
MIPE3CHTALNN HE COBCEM
IIOHSITHA TEMATHKA
HCCIIEN0BAHHUS, JETAIA HE
PacCKpBITHI

Ha OCHOBE
MpeJICTaBICHHOU
NIpE3eHTalUN
(dhopmupyetcs odriee
MOHUMAaHUE TEMATHKH
UCCIIe/IOBAHUS, HO HE
SICHBI JIETaITN

Ha OCHOBE
MpeJICTaBICHHOU
pe3eHTaI|
dbopmupyetcs
MIOJIHOE TIOHUMAaHHUe
TEeMaTHKH
UCCJICIOBAHUS,
PACKPBITHI ACTATIH
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OneHnTe NPEe3eHTAIUIO TI0 CIESAYIONNM KPUTEPHSIM:

Kpurepun ouenuBanus Banasl
0 1 2
MOJTHOTA UCTIONB30BaHus | nHpopManus, nHpOpManus, Mpe3eHTalNs
yuebHOro MaTepuasia HCIONb3yeMast B IpEeICTaBICHHAS B COJEPKUT IOJHYIO U
IIpe3eHTallH, He IIPe3eHTaLuH, YETKYIO
OTHOCHUTBHCA K TEME OTHOCHUTCSI K TeMe, HO | HH(pOpMaLuIo,
HEIOCTATOYHO IIOJHO | JOCTaTOYHYIO AJIS
PacKphIBAIOT €€ (dbopmMupoBaHUS

COACPpIKaHUC MMpEaACTaBJICHUA O
TEMC
JIOTHKa H3JI0KCHUA MaTte€puall Npe3CHTalun | MaTCpuall Mmarepual,
Marcpualia B HE COOTBETCTBYCT TCME, | MPE3CHTALIUN HpI/IBCI[CHHLIfl B
COOTBCTCTBHH C IINTAHOM IJ1aHa HET HYaCTHYHO IIpEe3CHTalun
1 TEMOH 3aJaHHs COOTBETCTBYET TEMEC IIOJIHOCTBIO

3aaHus, TIaH
MIOCTPOEH HE TOYHO

COOTBETCTBYIOT TEME
3aJ]aHus U
COCTaBJICHHOMY
IJIaHy

TEPMUHOJIOTHYECKas 1
oporpadudeckas
IpPaMOTHOCTb

B ITPE3CHTALlNN
MPUCYTCTBYIOT
opdorpaduueckue
OIIMOKH, HE BCE
TEPMUHBI MPUMEHEHBI
O CYIIECTRY

B TIpe3eHTaIUN
HPUCYTCTBYIOT

opdorpadudieckue
OIMOKH, TEPMUHBI
NPUMEHEHBI BEPHO

B TIpe3eHTAIUH
OTCYTCTBYIOT

opdorpaduueckue
OIMOKH, TEPMUHBI
NPUMEHEHBI BEPHO

aKKypaTHOCTb U
OPUTHHAJILHOCTh
MMOCTPOCHUS

Mpe3eHTaIus
MmocTpocHa 0e3 yuera
KOMIIO3HUIIMH CJIAHJIOB,
0e3 cobmoieHnst
TpeOOoBaHMI K
mpudTam ¥ IBETOBOMY
o opMIICHUTIO

Npe3eHTAIINS
MOCTPOCHA C YYETOM
TpeOOBaHMIA K
0(OPMIICHHIO, HO HET
€IMHOTO

o opMIIEHUS CIIalI0B

Mpe3eHTalus
MOCTPOEHA B TIOJIHOM
COOTBETCTBHH C
TpeOOBaHUSIMU
odopmiteHus,
HCTIOJIb30BaH
OpUTMHAJIbHBIN
MOJIXOJT K

0 OpMIICHHUIO
CIalz0B

Kputepun oneHuBaHMS 3alUThl MPOEKTa: OAJIbl 32 YCTHOE COOOIICHHE U IMPE3SHTAIHIO
CYMMUPYIOTCS. OIlEHKa BBICTABIISETCS B COOTBETCTBUH CO IITKAION:
17-15 6annos - «5»
14 - 9 6annoB - «4»
8-6 0ai1oB -« 3»
Memnee 6 0aIOB WM OTCYTCTBHE PabOTHI - «2)
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2.3. OueHoO4YHbIE CPeICTBA MPOMEKYTOUYHOI aTTecTAllUMM N0 JucuMILInHe «buosorus

IIpoMexyTodHasi KOHTPOJb MO TUCIUILTHHE «BHOIOTHS) TMPOBOAUTCS B BHJIE MHCHMEHHOW
UTOTOBOW KOHTPOJBbHOH paborbl. KoHTposnbHas pabora BkirouaeT B cedst Ba THUNA 3aJaHUM:
TECTOBBIC BONPOCHI, HANIPABJICHUE Ha MPOBEPKY YCBOEHHs TEOPETHUYECKOro MaTepHaja, W 3alaud U
3aJlaHus, HallpaBlIeHHBIE Ha TTPOBEPKY C(HOPMUPOBAHHOCTH MPAKTUIECKIX YMEHUI.

Yacts 1 comepkut 15 3aganuii ¢ BHIOOPOM OJTHOTO BEpPHOT'O OTBETa U3 YeThipex U 10 3amanuii
¢ BEIOOPOM HECKOJIBKHUX BEPHBIX OTBETOB, HA COOTBETCTBUSI OMOJIOTHMYECKUX O0BEKTOB, MPOLIECCOB U
SIBIICHU.

Yactp 2 comepxuT 4 3a1add U3 pa3sHBIX TeM TUCIHIUIMHBI U 1 MPaKTHKO-OPUEHTHPOBAHHOE
3aganue, GOpMUPYEMOi B COOTBETCTBUH C METOIMYECKUMH PEKOMEHIAIUSIMHU.

B 3aganmsax 1-15 BeiOepuTe 0quH IpaBUILHEBIN OTBET:

1. XUMHNYECKYIO OCHOBY XPOMOCOMEBI COCTABJISAET MOJIEKYIJIA

1) ne30KCMPUOOHYKIEHHOBOW KHUCIIOTHI

2) puOOHYKIEMHOBOMN KHCIIOTHI

3) munuaa

4) monmucaxapuaa

2. YVAAJIEHUE JUMEPOB TUMMWHA B MOJIEKVYJIE JHK [TIPOUCXOAUT B ITPOLUECCE
1) TpaHCBepcHH

2) pemaparun

3) perumKanuu

4) Tpancdopmaru

3. V151 OBPABOBAHM S JIUITHJIHOI'O BUCJI0S BAXKHBI B3AUMOJIEUCTBUS MEXTY
MOJIEKYJIAMU JIMTIUIOB:

1) BomopoHbIe ¥ HOHHBIE

2) NOHHBIE U KOBAJICHTHBIS

3) KoBaJIeHTHBIE U TUAPOPOOHBIE

4) TonbKO TUAPOPOOHBIE

4. YIAJIEHUE JUMEPOB TUMHUHA B MOJIEKVYJIE IHK [NIPOUCXOAUT B ITPOLUECCE
1) pemmapanun

2) Tpancdopmaru

3) TpaHCBEpCHH

4) permnKanuu

5. V151 KJIETOK PACTEHUM HE XAPAKTEPEH CUHTE3

1) aMUHOKHCIOT

2) HyKJIEOTHIOB

3) rmKoreHa

4) dochomumnmaon

6. BITIPO®A3E MUTO3A JVIMHA XPOMOCOMbBI YMEHBIIAETCA 3A CHET

1) TpancKpUnIUU

2) penymuKauu

3) neHaTypaiuu

4) cnupanuzanyuu

7. BIATOAAPS KOHBIOI'ALITUM U KPOCCHUHI'OBEPY ITPOUCXOAUT

1) yBenu4eHne 9ncia XpOMOCOM BJIBOE

2) oOMEH TeHeTHYeCKOi nHpOopMaLuei MeXay TOMOJIOTHYHBIMU XPOMOCOMaMH

3) yMeHbLIEHHE YnCIia XPOMOCOM BJIBOE

4) yBenn4yeHne 4ncia raMmer

8. TIOJIMIIENITUAHBIE HEIMW CUHTE3UPYIOTCS HA PUBOCOMAX, HAXOJAINXCA:
1) B uuTO30I1€ 1 MOOUPHUIUPYIOTCS TAKKE B LIUTO30J1E

2) B IUTO30J1€, 3aTeM MOIU(MUIUPYIOTCS B anmapare [ oabmku

3) Ha MeMOpaHe SHIOIUIA3MATHIECKOT0 PETUKYIIYMa, 3aTeM MOIU(PHUIIPYIOTCS B anmapare [ oibmku
4) B MTO30I1€, 3aTEM MOAUDHUIMPYIOTCS B JTIOMEHE JTM30COMBI

9. UHTPOHBI BCTPEYAIOTCS B 'EHAX
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1) TompKO dyKapHuOT apxebaKTepwHid

2) ByKapuoT U dyOaKTepHit

3) syOakTepuii u apxebakTepuit

4) apxebaKkTepuit 1 SyKapuoT

10. BCE PEAKIIMN CUHTE3A OPTAHUYECKHNX BEIIECTB B KJIETKE ITPOUCXOAAT
1) oOpazoBanueM momnekya ATD

2) ¢ 0CBOOOXKACHUEM SHEPTHH

3) pacmierieHHEM BEIeCTB

4) UCIIOJIb30BAHUEM SHEPTUH

11. U3 OI[HOﬁ MOJIEKYJIbI HYKJIEMHOBOM KUCJIOThI B COEJVUHEHUU C BEJIKAMU
COCTOUT

1) muToxoHapuUs

2) xpomocoma

3) ren

4) xyoporuiact

12. JOYEPHUE XPOMATU /bl CTAHOBATCA CAMOCTOSATEJIbBHBIMU XPOMOCOMAMU
[NOCIJIE

1) clapuBaHUsI TOMOJIOTHYHBIX XpPOMATH]T

2) oOMeHa y4acTKaMH MEK/y TOMOJIOTHYHBIMUA XPOMOCOMaMHU

3) pa3zaeneHus COeTUHSIONEeNH X EHTPOMEPHI

4) BBICTpaUBaHUsI XPOMOCOM B IKBATOPHAIBHOHN IIIOCKOCTH KIETKU

13. TEHETUYECKUI KO/ — DTO:

1) HaOOp KJIETOYHBIX TEHOB

2) HYKJICOTHIHAsI TIOCIIEA0BaTEIbHOCT ['eHa

3) reHeTHYECKast IKCIPECCHs

4) cuctema 3anmcu reHeTHIeCKON nHpOopMaInu

14. B KAKUX U3 ITEPEUNCJIEHHBIX OPI"AHEJIJI CAMA S BBICOKASI KOHIHIEHTPAIIA
Ca2+

1) siape

2) MUTOXOH/IPHSIX

3) nuroriazMe

4) anmapare ['onbpKu

15. KAKHUE 13 I[NEPEYNCIIEHHBIX HMXXE CTPYKTYP KJIETKM HE UMEKOT MEMEBEPAHBI
1) mHU30CcOMEI

2) XJIOPOTLIACTHI

3) SApBIIKH

4) anmmapart Ioabmku

ITaJI0HLI OTBETOB

Ne 3ananus 11234567189 )]10] 11 ] 12| 13 | 14 | 15

OTBET 1121411342311 4] 2 | 3| 4| 2| 3

B 3aJaHHAX 16-25 BI)I6epI/ITe HCCKOJIBKO MPABWJIBHBIX OTBECTOB HJIM YCTAHOBUTC COOTBCTCTBUC WJIN
IOCICA0BATCIbHOCTD!:

16. BOCCTAHOBUTE B UICTOPUYECKOM IUIAHE TTIOCJIIEJOBATEJIbBHOCTbD 3TAIIOB
BO3/IEMICTBHUS YEJIOBEKA HA BUOCDEPY:

1) ycunenue BIUSHHS HA TPUPOAY C KOPEHHBIM MMPE0OPa30BaHNEM YaCTH SKOCUCTEM;

2) U3MEHEHHUE KOCUCTEM Yepe3 MacTh0y CKOTa, YCKOPEHHE POCTa TPaB ITyTeM WX BBDKUTAHUS H T. IL.;
3) rmobanbHOE H3MEHEHUE BCEX IKOJOTUICCKUX KOMITOHCHTORB B IIEJIOM B CBSI3HM C HEOTPAHUYCHHOM
WHTEeHCH(DHUKAITNEH X03sICTBA;
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4) cCBepXWHTECHCUBHAS 0X0Ta 0€3 pe3KOTro M3MEHEHHUS YKOCUCTEM B TICPHO] CTAHOBIICHUS
YeJI0BEYeCTBRa,

5) Bo3neiicTBUE Mroei Ha Onocdepy JUIIb KaK OOBIYHBIX OMOIOTHYEeCKUX BUIOB.

17. BBIBEPUTE ITPOLIECCHI, ITIPOTEKAOIIME B ITPODA3E ITEPBOI'O JIEJIEHUS MEMO3A
1) oOMeH y9acTkaMHu XpOMOCOM

2) nabop xpomocom u uncio monekyn JJHK B knetke — 4n4c

3) meneHue MEHTPOMEDP XPOMOCOM

4) dopMupoBaHHe BepeTeHa ACICHUS

5) BBICTparBaHUE XPOMOCOM I10 SKBATOPY KJICTKH

18. KAKHME ITPOLECCBI ITPOUCXOAAT B KIIETKE B ITEPUO/] MHTEP®A3BI?

1) crimpanm3arus XpoMocoM

2) peaymukanus Monekyn JHK

3) pacTBOpEHUE sSIIEPHON 000T0UKH

4) cuHTE3 OETKOB B IIUTOILIA3ME

5) cunare3 nPHK B siope

19. MAJIBIE KPYT'OBOPOTBI YTJIEPOJJIA B BUOCOEPE MOI'YT OCYIIECTBJIATHCA
CJIEAYIOUINM IIYTEM:

1) yriexucislii a3 BeIAeNsAeTCs B atMocdepy B mporecce (POTOCHHTE3a B THEBHOE BPEMsI, a B HOYHOE
BpEMS €T0 YacTh MOTJIOMIAETCS PACTCHUSMH U3 CPEJIbI;

2) YIIIEKUCITBIN Ta3 MOTJIoNaeTcs U3 aTMocdepsl B mporecce POTOCHHTE3a B THEBHOE BPEMS, a B
HOYHOE BPEMSI €T0 YacTh BEIICTISIETCS PACTEHUSIMH B CPEY;

3) yTIeKuCIbIi ra3 aTMoceps MOTIIOMASTCS B Iporecce (HOTOCHHTE3a ¢ 00pa3oBaHHEM
OpPTaHMYECKHX BEIIECTB, a C THOENBIO PACTEHUH W YKMBOTHBIX MPOUCXOJUT OKHCICHUE OPTaHUIeCKUX
BEIIECTB C BHIIEJICHUEM YTIIEKHCIIOTO Ta3a;

4) yriaexucIblii ra3 atMocdephl MoTomaeTcs B mporecce (GOTOCHHTE3a, a TPU ABIXaHUHU BBIIEISIETCS
B atmocdepy;

5) yraexuciblii ra3 atMocepbl MOrIoIaeTcs B mpolecce POTOCHHTE3a, a IPU CKUTAaHUH
OpPraHUYECKUX BEIIECTB BhIIEIIETCS B aTMOChepy.

20. YKAXUTE IOCJIEAOBATEJIbBHOCTD ®A3 OIIVNIOAOTBOPEHUAL.

1) cnmusiHue TaMeT, WM CHHTaMUiN

2) TUCTaHTHOE B3aUMOJICHCTBUE U CONMMKEHNE TaMeT

3) KOHTaKTHOE B3aUMO/ICHICTBHE TaMeT M aKTHBAIUS SHIEKICTKH

21. YCTAHOBUTE ITOCJIEJIOBATEJIbBHOCTb CTAJIU UHIUBUY AJIbHOI'O PA3BUTUS
UEJIOBEKA, HAYMHAS OT 3UT'OTHI.

1) hbopMupoBaHUE YETHIPEXKAMEPHOT'O CepAIa

2) oOpa3oBaHKe 0JIACTOMEPOB

3) hbopMupOBaHUE HEPBHOW CUCTEMBI

4) popMHupOBaHHE ME30JEPMBI

5) oOpazoBaHKE IBYXCIONHOTO 3apObIIIa

22. BBIBEPUTE TPU ®YHKIIMU TVTASMATHUYECKOM MEMBPAHBI

1) obecrieunBaeT MOCTYIUIEHUE B KJIETKY HOHOB M MEJIKUX MOJIEKYIT

2) obecrieunBaeT MepeABKECHUE BELIECTB B KIIETKE

3) oTrpaHNYMBAET IUTOILUIA3MY OT OKPY’KaIOIIEH Cpeipl

4) ygacTByeT B MOTJIOIIEHUH BEIECTB KIETKOH

5) IpUIaeT KIEeTKe KEeCTKYI0 hopMy

6) cmy>xut MaTpurei s cuate3a nPHK

23. BBIBEPUTE ABA ITPU3HAKA HE INOAXOJSLIME JJ15 OITMCAHW S TPAHCKPUIILIUN
Y OYKAPUOT

1) oOpa3zoBaHue MOTUHYKICOTHAHOMN LENH

2) COeAMHSIOTCS HYKICOTHIBI, COACPKAIIHE IE30KCHPHO03y

3) matpureit cayxut monekyna JJTHK

4) IpoucXoauT B sApe

5) ynBoenne monexyibl JJHK

24. YCTAHOBUTE INOCJIEJOBATEJIBHOCTbD ITPOLIECCOB 5MBPMOHAJIBHOT'O
PA3BUTHA [TO3BOHOYHBIX ) KUBOTHbBIX:
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1) 3aKkmajKa 3a4aTOYHBIX OPTaHOB 3aPOJIbIIIIA

2) HampaBIIiCHHbBIE TIEPEMEIIEHUS KJICTOK U UX nudHepeHInpoBKa

3) pa3BUTHE HEPBHOM TUIACTHHKH

4) cusiHAE SUIIEKIICTKY B CIIepMaTO30H1a 1 00pa30BaHNE 3UTOTHI

5) popmMupoBaHHEe MHOTOKIIETOYHOTO OTHOCIIONHOTO 3aPOIbIIIa

25. YIIOPAJJOUYUTE MCKOITAEMbBIE ®OPMbI UEJIOBEKA T10 BPEMEHU
CYIIECTBOBAHM S, HAUMHAS C CAMOM JIPEBHEN ®OPMBI:
1) YenoBek ymenslii

2) KpomaHbOHIIBI

3) Heannepraibibt

4) YenoBek mpsIMOXOISTITHI

5) ABcTpanonurex

ITaJ0HbI OTBETOB

No
3a1aHusA

16 17 18 19 20 21 22 23 24 25

OTBET 54213 (14| 245|345 | 231 | 25431 | 134 | 25 4523151432

B 3aganusax 26-30 pemure 3agaqu:

3aganme 26. 3agaua Ne 1. Omnpenenure, Kakas OKpacka ILIBETKOB OyAeT y pacTeHHH Topoxa,
MOJYYEHHBIX OT CaMOONBUICHHS] TOMO3MIOTHBIX POJHUTENBCKUX (OPM C KpacHBIMH M C OeIbIMHU
LBETKaMH, a TAKKE OT X CKPEIIMBaHUS MeXay co00ii.0

Pemenne. O0e poaurensckue (OPMBI TOMO3ZUTOTHBI, IIO3TOMY 3allUCh CKpEHIMBaHWi Oyjaer
CJeIyIOLIEH:

— o1 camoonslieHus: 1) P: AA X AA; 2) P: aa x aa;

— OT MEePEeKPECTHOr O omblIeHus: P: AA X aa.

I'omozuroTHBIE POPMBI JAIOT CAMHCTBEHHBIH THI TAMET, U TIOATOMY MIPU WX CIHUSHUM OyJET MOIydeH
eIUHCTBEHHBIA THIT TOTOMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

Ortger. 1. KpacHOUBETKOBbIE TOMO3UTOTHBIE PACTEHUSI AAIOT TOJIBKO (POPMBI C KPACHBIMH L[BETKAMHU.
2. Bce moToMKH pacTeHMid ¢ OeNbIMU [IBETKaMHU OyayT OeOIBETKOBHIMU (OHH BCET]a TOMO3UTOTHBI).
3. Bce pacteHus OT CKpeLIMBaHUS KPACHOLBETKOBBIX T'OMO3UTOTHBIX C OEJIOLBETKOBBIMH OYIyT
KpPaCHOIIBETKOBBIMH (JIOMHHAHTHBIN ()EHOTHII), HO TETEPO3UTOTHBIMH 110 TEHOTHUILY.

3aganue 27. 3amaya Ne 2. Ha pebenka c | rpymnmoii KpoBHM B pOAJIOME NPETEHAYIOT IBE
POIUTENBCKHE MaphI:

— 1 mapa: maTts ¢ I, oten ¢ IV rpynmoii kpoBwy;

— 2 mapa: MaTts co 11, oter ¢ III rpynmoit kpoBw.

Kakoii mape npunaiexxut pedeHok?

Pemenne. Pebenok ¢ I rp. xpoBu mo renorumny — [°1°. Takoe coueraHue amieneil BO3MOKHO TOJIBKO B
CIy4yae, €ClIM TaMeThl W OTIa, W Marepu OyayT comepxkars amwienu 1°. CriemoBarenbHO, 3Ta
KOMOWHAIKs TEHOB MOTJIa OCYLIECTBUTBHCA TOJBKO NPH 3adaTHH peOeHKa B Cilyyae BTOPOW Haphl,
KOI'/la MaTh U OTEll T€TEPO3UTOTHI. 3aIUIIEM CXEMY CKPEIIBAHMS:

P:TIATI° QxIBI°d; GQ: 0,51 A +0,51° GJ: 0,51 B +0,51°; => F1: 0,25 I°I°.

OdeBuHO, YTO TIEpBasi CYNpPYXKECKas Mapa MPETeHI0BAaTh Ha 3TOr0 peOeHKa He MOXKET, T. K. y Hee
MOTyT OBbITh eTH TombKo co 11 u III rpynmamu kposu:

P:I°1° @ x A IBJ; F1: 50% IA 1° u 50%IB 1° (y mereii 11 u 1l rp. xpoBu cooTB.).

OT1BeT. PeOCHOK MPUHAIICIKUT BTOPOI TTape CYMpPyTOB.

3aganue 28. 3agaua Ne 3. Onpenenure cpeHHIA pa3Mep JUCTOYKOB y OEJIOro KieBepa, MOITyIeHHOTO
OT CKpEIMBaHUA T€TOPO3UTOTHBIX pacTeHul ¢ aucToukaMu 10 1 7 MM COOTBETCTBEHHO.

Pemenne. OnpenensieM reHOTHIIbI U 3aIIMChIBAEM CKpEIUBaHUE:

P: V ba v x V by v; onpenensem rametsr: GQ: 0,5V ba + 0,5v; GJ: 0,5V by + 0,5v; nonyuaem
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motomkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

OtBet. [lonyyeHo 4 Tuna (hEHOTUIIOB M TCHOTHUIIOB B PaBHBIX COOTHOIICHUSAX. M3 HUX I IEpPBOTO
OyJeT XapaKkTepHa CBEPXJOMUHAHTHOCTD (CPEIHUIA pa3Mep JIUCTOYKOB 18 MMm).

3aganue 29. 3agaua Ne 4. [lpoanamms3mpyiiTe XapakTep TIepeiaddl pPenecCHBHOTO, YaCTUIHO
CIIETNIEHHOT'O C TI0JIOM, HAacJIeICTBEHHOTO 3a00JIeBaHMsI OT MaTePH K IIOTOMKaM.

Pemenne. P:9X aX a IX AY A 6omsra F1: QX AXa d XaY AF2.9X AXa; @XaXa ;4 X AY
A 8XaY A 6ompHa

Otger. bone3Hs nepenaeTcs OT MaTEPU Yepe3 ACTEH U MPOSBIIAETCS TONBKO Y BHYUYEK.

3aganue 30. U3 snemMeHTOB cooOmiecTBa (IOJICBKA, 3€PHO 3JIaKOB, (DUJIMH, XOPEK) COCTaBbTE
MUIICBYIO 1IEeMlh U Ha OCHOBAHWM MpPaBUjIa 3KOJOTHMYECKON MUPAMHUJIBI ONPENCIUTEe, CKOJIBKO HYKHO
3epHa, YTOOBI B JIECY BBIPOC OAMH (PUITMH Maccoit 2,5 Kr.

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

B wurorosoii pabore mpencTaBieHbl 3aJaHMsA, OTHOCSIIMECS K TPEM YPOBHSIM CIIOXHOCTH:
“HU3KMUI”, “‘CpenHuil”, “BBICOKMI”. B 3aBUCUMOCTH OT THIIa U TPYAHOCTH 3aJlaHUs €TI0 BBIOJHEHUE
OLICHMBAETCS Pa3HBIM YHCIIOM OaiiioB. BeIoaHeHNe KaXI0ro 3aJaHus “HU3KOT0” YPOBHSI CIIOKHOCTH
oueHnBaercs 1 OamnoM. 3a BBIIOIHEHUE 3a/IaHUH “‘CpeHET0” YPOBHS CIIOKHOCTH B 3aBUCHMOCTH OT
MOJTHOTHI ¥ IIPAaBUIIBHOCTH OTBETA MPUCBANBAETCS 10 2 6aJIOB.

K 3amanuio “BBICOKOr0” ypOBHS CJIOKHOCTHM OTHOCHTCSl PELIEHHE CHUTYallMOHHBIX 3aj1ad. 3a
BBITIOJIHEHNWE 33JaHUN “BBICOKOIO” YPOBHS B 3aBHUCHMOCTH OT TIOJHOTHI M TMpPaBUIBHOCTH OTBETa
npucBamBaercs 10 3-X 6aJIoB.

3anaHus “HU3KOr0” U “CpeAHero” ypoBHEH CII0)KHOCTH NPOBEPSIOTCSA aBTOMaTHYeCKU. OTBETEI
Ha 337]aHNA “BBICOKOT0” YPOBHS MPOBEPSIOTCSA B PYYHOM PEXHME.

Pacnipenenenue 3a1anuii 10 YPOBHSM CIIOXHOCTH MPEICTABICHO B CISAYIOIICH TaOIHUIIe:

YpoBenb Bana IIpouentHoe Tun Bonpocos
CJI0KHOCTH coJep:KaHue
3aJaHus 3aJaHmii
Husknii 1 50% - 33JIaHUs C BBIOOPOM OJTHOT'O MIPABHJILHOI'O OTBETA
Cpennnit 2 33% - MHOKE€CTBEHHBIN BHIOOD;

- BOIIPOCHI Ha YIIOPAAOYUBAHUC NJIIN YCTAHOBJICHUC
HpaBHHBHOﬁ IIOCJICAOBATCIIBHOCTHU

Beicokuit 3 17% - 33J1a4M, IPEyCMaTPHUBAIOIINE PA3BEPHYTHINA
OTBET

KpI/ITepI/II/I OLICHWBAHUA HTOTOBOM IIMCHbMEHHOMN pa6OTBIZ

Ouenka IIpoueHT BBIMOJTHEHHSA
“OoTNHYHO” 85-100%
“xopomo” 70-84%

“yIOBIIETBOPUTEIILHO” 50-69%
“HEeyIOBJIETBOPUTENBHO” MeHee 49%
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