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O1neHoOYHbIE cpeacTea nmo IMCUHMIIJIMHE «buogorusy»

OneHouYHbIE MEPOIIPUATHS TEKYLIETO KOHTPOJIS (THUIIbI):

3ajanusi, HaNpaBJIeHHbIE HA CHCTEMATH3AIMI0 M 00001IIeHHe TeOPeTHYeCKOM

uHopMmanum:

3aroJHEHNE Ta0IUIT
pa3paboTKa JIeHTHI BpeMEHH!
pa3paboTKa riioccapus
pa3paboTka MEHTAIBLHON KapThl

3agaHus, HANpPaBJIeHHbIe HA (OpPMHUPOBaAHME U MPOBEPKY 3HAHUIA:
TECT

OlICHUBAacMas NUCKYCCHA

(GpOHTANIBHBIN OMPOC

o0cyKJIeHUE 10 BOTIPOCcaM JIEKIIUHU (BCTpeUyaeTcs y Hac TOJIbKO | pa3)
YCTHBIE COOOIICHHUS C MPe3eHTaNNeH

3ananus, HanpaBJieHHbIe HA (OPMHUPOBaAHUE MPAKTHYECKUX YMEHNH M HABBIKOB
nabopaTopHas pabora

pelieHue 3aaau

MPaKTUKO-OPUEHTUPOBAHHBIC PACUETHHIE 3aJaHUs

Ke¥c Ha aHanu3 HHGOpMAITH

y4eOHO-UCCIIEI0BATEIbCKUN TIPOCKT

OueHovHbIe CPeACTBA TEKYLIEr0 KOHTPOJIS MO Aucuuninte «buogorns»
Texymuii KOHTPOJIb pPE3yAbTATOB OOYYEHUS MOXKHO OCYIIECTBISTh Pa3IHUYHBIMH

METOJAaMH M C TIOMOIIBIO Pa3iIMYHBIX OLCHOYHBIX cpencTs. llo mucummimue «buonorus» B
Ka4eCTBE CPEACTB TEKYIIEr0 KOHTPOJII MPUMEHSIOTCS 3aJaHHsl B TECTOBOW (hopMme; TaOJIUIIBL;
BU3yaJIM3alUsl TEOPETUYECKOr0 Marepuana B (opmare JEHTbl BPEMEHM M MEHTAJIbHBIX KapT;
pelieHue KeMcoB U Ipyrue OLEHOYHbIe Marepuainsl. Huke npusenemM npumepsl HEKOTOPBIX M3

HUX.

3ajanusi, HaNpaBJIeHHbIE HA CHCTEMATH3AIMI0 U 00001IeHNe TeOPeTHYEeCKOM
uHpopManun

1. 3amojHeHHe TA0JIHILI

Ha3Banue Tembl buonorus kak Hayka

PesyabTaT 00yueHnus mo teme

OnuceIBaTh METOABI UCCIEAOBAHUS HA MOJIEKYJIIPHOM U
KJIETOYHOM YPOBHE

O01mue KOMIETEeH U OK 02

@opMyIHPOBKA 3aJaHUs: 3ATIOJTHUTE Ta0uuIy “Bkiaja yueHbIX B pa3BUTHE OUOJIOTHH, yKa3aB
YUY€HOI0, BPEMEHHOM MepHro padoThl HaJl OTKPBITHEM U JaiiTe KPaTKylo XapaKTepUCTUKY
OTKPBITHS, UCTIONB3YsI MaTepUall JIGKIUH, y4eOHHKa, HHbIE HCTOUHUKU HH(DOpMAIIH.

Tabnuua — Bknaa yueHbIX B pa3BUTHE OMOJIOTUH

VYuenslit Bpemennol nepuon Kparkas xapakrepucTika paboTsl y4eHOT0




Kpurepuu oneHuBanust 3aaHus:

“5” - TabinIa BBIIOJIHEHA B IIOJIHOM 00BEME

“4” - B X0J1€ 3aMOJHEHUS TaOIUIBI MaTepHall OTPAKEH HE TIOIHOCTHIO, UMEIOTCS
HE3HAYUTECIIBHBIC HETOYHOCTH, HEIOUCThI

“3” - B X0J1€ 3aMOJHEHUS TaOIHUIBI MaTepHajl OTPAKEH HE TIOTHOCTHIO, UMEIOTCS 3HAYUTEIbHBIC
HETOYHOCTH, HEAOYCTEI

“2” - Tabnuua otpaxaet MeHee 50% maTepuana WM He BBIIOJIHEHA

2. Pa3pa0oTka JIeHTbI BpeMeHHU

Ha3zBanune TeMEbI OHTOTreHE3 )KUBOTHBIX U YEJIOBEKA

Pe3yabTaTr 00yyenus no reme | ONuUChIBATH CTaJNMU OHTOTCHE3a JKUBOTHBIX U YEJIOBEKa

O0mue KOMIETEHIMH OK 02, OK 04

@DopMyJIMPOBKA 3aJaHUA: CO3/IaAlTE JICHTY BPEMEHH, OTPAXKAIOUILYIO Tallbl OHTOT€HEe3a
OTAEJIbHOM TPYIIbI )KUBOTHBIX WJIM YEJIOBEKA C KPAaTKOM xapakTepuctukon. Hazpanus craauii
JOJI?KHBI 6I>ITB PACIIOJIOKCHBI B XPOHOJIOTHYCCKOM MOPAAKE, OCHAIICHBI KPATKUM OIMMUCAHUCM
OCHOBHBIX U3MEHEHUH, PUIIOKEHBI PUCYHKH. 3aJIaHUE BBITIOTHAETCS B MaJIbIX Tpynmax (3-4
YEJIOBEKA)

3. Pa3paborTka MeHTaJIbLHOW KapThl

Ha3Banue TeMbl CrtpoeHue opranusma

OnuceIBaTh CTPOEHUE U B3AMMOCBSI3b YacTei

PesyabTaT 00yueHnus mo teme
MHOT'OKJIETOYHOI'O OpraHu3Ma

O01mue KOMIeTeHIINU OK 02, OK 04

®opmyJHpPOBKA 3aJaHUS: COCTAaBbTE MEHTAIBHBIC KapThl MO KIacCH(UKAIMK TKaHEH,
OpraHOB U CHCTEM OpraHoB. B kapTe oTpazutre 0COOEHHOCTH CTPOCHUs, GYyHKIINA 00BEKTOB. B
MOXeTe 00BEeTUHATh OOBEKTHI IO BHIMOIHAEMON ()YHKIIUU WU 110 CHCTEME OPTaHOB.

[Ipy BBIMOJHEHWM CTYAEHTHI PACIpeNeNsioTCs Ha Majble Tpynmbl (o 2-3 4emoBeka).
3amanue  sABigeTCS  MpOo(ecCHOHANbHO-OpUEHTHPOBAHHBIM.  CTYyAEHTHI,  OOydYaromuecs
poQeCCUu/CIeNMaTIbHOCTH CBSI3aHHOW ¢ 00BEeKTOM wu3ydeHus ‘“‘PacteHus” paspabaThIBaiOT
MEHTAJIbHYIO KapTy M0 CTPOSHHUIO OPraHU3Ma PACTECHHM (IPYTIITBI MOXKHO Pa3JIeNUTh MO OTAeTIaM
pacTeHnii: MOXOBHU/IHBIC, TUIAYHOBUAHBIE, XBOIIEBU/IHBIC, TTATTOPOTHUKOBHUIHBIC, TOJIOCEMEHHBIE,
noKpeIToceMeHHbIe). CTyneHTbl, oOywaromuecs: Mpodeccur/CreMaabHOCTH CBA3aHHOW C
00bekTOM m3ydeHus ‘“JKuBOTHBIC pa3paldaThIBAalOT MEHTAIBHYIO KapTy MO CTPOSHUIO OpraHU3Ma
KHUBOTHBIX (TPynmbl MOXKHO pas3feluTh MO THUNAM M KJaccaM JKUBOTHBIX. THIIBL:
KUIICYHOIIOJIOCTHBIE, IUIOCKME HYEPBH, KpPYyIJble YEpBH, KOJbUYAThle YEPBH, MOJUIIOCKH,
yieHucToHorue. Kmaccel: XpsieBbie peIObl, Jonactenepblie porobl, aMpuOun, MpecMbIKaroIIuecs,




NTUIBI, MiIekonuTatonue). CTyaeHThl, oOyJaromuecs mpodeccun/CeuaIbHOCTH CBA3aHHOU C
00BbeKTOM u3ydeHus “YemoBek™ pa3pabaThIBAlOT MEHTAJIbHYIO KapTy IO CTPOCHHUIO OpraHU3Ma
YeJIoBeKa.

[Ipu pa3paboTke peKOMEHyeM HCII0JIb30BaTh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WM IPYroro MHCTPYMEHTA JUIsSl CO3JJaHUsI MEHTaJIbHBIX KapT.

[IpuMep yacTu MEHTAILHON KapThl:

CepaeYyHO-COCYAUCTaR CUCTEMA

nULEBOA,
HeayaOUYHO-KMLWEYHBIA TPAKT

KMILIEYHME ABEHAALATMNEPCTHARA KMLWKA

Kputepun orieHnBaHusS MEHTaIbHON KapThl:
«5» - 8-9 6an10B; «4» - 7 6aJ10B; «3» - 5 6aI0B

3 das1a 2 das1a 1 6asn
Conep:xanue Nudopmanus Nudopmanus Nudopmanmst
mpeacTaBsJICHA B nmpeacrasJjiCHa, HO MNpeaAcTaBJICHA
MOJIHOM 00beMe UMEIOTCS HETOYHOCTU | YACTHYHO
I'paduueckoe MHorocTyneHyaras MHorocTtyneHyaras [IpocToit «may4ox»

odopmieHHe KapThl | KapTa ¢ 100aBJICHUEM | KapTa
KapTHHOK, 3HAaKOB.

Hcnonb3oBanue

pPa3HBIX I[BETOB Ha

OTIpeIeIEHHBIX

BETBSX.

Jlekcuko- Kapra He conepxur Kapra ne conepxut Kapra copepxut Tak
rpamMMaTn4yeckoe OIINOOK U OIEYATOK rpyOBIX MHOT'O TPyOBIX
odopmiieHHE rpaMMaTHYECKUX rpaMMaTHYEeCKUX

OIINOOK WA OIIMOOK U OITEYaToK,
OTIeYaTOK, KOTOPHIE 9TO €€ COICpKAHKE
OBI OTBJICKATN TPYIAHO

BHUMAHHUEC YUTATCJIA BOCHpI/IHI/IMaeTCH
OT COJIepP KaHUS

4. Paspaborka rioccapust

Ha3Banue Tembl OCHOBHBIE TTOHSITHSA T'€HETUKHU

OnuceiBaTh 3aKOHOMCPHOCTU HACJICACTBCHHOCTHU 1

PesyabTaT 00yueHnus mo teme
U3MEHYHUBOCTH



https://www.mindmeister.com/
https://app.mindmup.com/

O01mue KOMIeTeHIINU OK 02

®opMyJIHPOBKA 32JaHHUSA: COCTABbTE INIOCCAPUI C ONIPEEIEHUIMH 110 TeMe ~OCHOBHbIE
MOHSTHUS TEHETUKA , UCIIONIB3Ysl MaTEPHAIIBI JICKITNN, yIeOHUKH, CITIOBAPH.

IIpuMepHBbIi epeYeHb TEPMUHOB:
AnbTepHaTUBHbBIEC TPU3HAKU
AJInenbHbIE TEHBI
HeannenwHbie reHbI
JIOMUHAHTHBIN TPU3HAK
PeneccuBHBIN pU3HAK
['oMO3UTOTHBIN OPraHU3M
I'eTepo3UroTHeI Opranu3mM
I'enotun
deHoTHUl
JluruOpuHOE CKpEeIMBaHNE
Yucras nuHus
['ubpun
HacnencrBeHHOCTE
N3meHunBOCTH



3ananusi, HanpaBJieHHbIe HA ()OPMHUPOBAHHE WIH NIPOBEPKY 3HAHUM

1. POpoHTAIBHBIH 0NIPOC

Ha3sBaHue Tembl Hcropus 3BOIIONUOHHOIO YYEHUS

XapakTepu30BaTh MPEANOCHUIKU U ABHKYIINE CHUIIBI

PesyabTaT 00yyeHus mo teme
BO3HHUKHOBEHUSI MHOT000Opa3us BUOB

O0nue KOMIeTeHIUH OK 02, OK 04

IIpumepHbIil IepevYeHb BONPOCOB K (PPOHTAIBLHOMY ONIPOCY

KaxoBbI criibHBIE U C1a0ble CTOPOHBI CUCTEMBI opranudeckoro mupa K. Jluanesn?
CdopmynupyiiTe OCHOBHBIE TIOJOKEHUS dBooMoHHON Teopun K. b. Jlamapka.
[lepeuncnrre MpeANOCHIIKA BOSHUKHOBEHMS TApBUHU3MA

[lepeuncnute OCHOBHBIE MOJIOKEHUSI CHHTETUYECKON TEOPUHU IBOTIOIIUU

el

Kpurepun onieHuBanus:

«5» - OTBET MOJHBIN, Pa3BEPHYTHIN

«4» - OTBET AOCTATOYHO IMOJIHBIHI, HO €CTh HETOYHOCTH
«3» - OTBET KpaTKUH WIH C TPYOBIMH OITHOKAMH

«2» - OTBET HEBEPHBIN WIIK OTCYTCTBYET

2. IloaroToBKa yCTHBIX COOOIIEHHUH C MPe3eHTalueH

HasBanune TeMbl I'eHeTnKa yenoBeka

OnuceIBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTHU U
U3MCHYMBOCTH
OHpGI[CJ'ISITI) BO3MO>XHO€ BO3ZHHMKHOBCHUEC
HAaCJICACTBCHHBIX NPU3HAKOB

Pe3yabTar 00y4eHusi mo reme

O0mue KOMIeTeHI MU OK 01, OK 02

@opMyIHPOBKA 3aJaHUSI: TIOATOTOBHTE YCTHOE COOOIICHNE U MPE3CHTALIUIO 00 OHOM
HacJIe/ICTBEHHOM 3a00seBaHuu U3 nepeuHs. Pabora BeinosnHsercs B mapax. B crpykrype
COOOIICHHUS U MPE3EHTAUN HEOOXOAUMO OTPA3UTh:
1. Hazpanue 3a0osieBaHuUs
2. Tunwmzarus 3a0071eBaHUS
a. A) reHoMHoOe / TeHHOE / TIOJINTEHHOE / XPOMOCOMHOE
b. B) ayTocOMHO-IOMHHAHTHOE / ayTOCOMHO-PELIECCUBHOE / CLIEIUIEHHOE C
I0JIOM
CymHocTh MyTanuy (Ha KJIETOYHOM YPOBHE)
Knunuueckue mposiBiaeHus 3a001eBaHus
Yacrora BcTpeyaeMOCTH
Jnarnoctuka

SNk w



A

Hcrounnku nadopmanuu.

IIpumepHBbIil epevYeHb HACIEICTBEHHBIX 3200J1eBAHUI YeI0BeKa

CungpoM DHrenpMaHa
MykoBuCHIHI03

Cungpom ITupcona
Cungpowm JlayHa,
Cunnpom Knaitndensrepa,
Cunapowm llepemeBckoro-

Yek-1HCT /151 OLEHKH NMpPe3eHTANNH
O11eHUTE TPE3CHTAIMIO TIO CIASAYIOIINM KPUTEPHSIM:

7. Cunapom DaBapica,

8. CHUHIPOM «KOIIAYbEro KPUKa»

9. CeproBUIHOKIETOUYHAS] AHEMUS
10. Hetipopubpomaros

11. JanpToHU3M
12. T'emodunus
Tepuepa, 13. dennnkeToHypHs

DnEeMEHTHI COAepKaHUS

Hamuuue

OtcyTtcTBUE

1. TUTybHBIN CAN]T

1.1 Hazpanue 3a0oneBanus

1.2 Ceenenust 00 aBTOpax

2. JlaHa rmojHas TUIU3aIus 3a00JIeBaHUs

3. [Tokazana CymHOCTh MyTallMA

4. Onwucanbl KIMHUYECKHE TPOSBICHUS 3a00I€BaHUs
S. YKka3aHa 4acTOTa BCTPEYAEMOCTh

6. OnucaHa quarHocTHKa

7. VYka3aHbl HCTOYHUKU UHPOpMAIIT

8. CoOroienne equHOro CTUIIS TPE3eHTAIH
0. Marepuan ObUT HHTEpECEH

10 Marepuan ObuI 1TOJI€3€H

Ikana nepeBoga 6a/1JI0B B 0TMETKY

12-11 6amoB - «5»

10 - 8 6amioB - «4»

7-6 6annoB -«3»

Menee 6 6aI0B WM OTCYTCTBHE PAOOTHI - «2%

JlonoJiHUTE/IbHBIE CBeIeHUs IS IpenoJaBaTeis.
B nensx nzbexaHue MOBTOPEHUS TEM MPE3CHTAIIHH, TPETOaBaATEII0 PEKOMEH Ty ETCSI
pacnpenennTb KOHKPETHBIE TEMbI CPEIU TPYIIT yYalUXCsl.




3. OneHnBaemMasi JMCKYCCHA

Ha3Banne Tembl Buocdepa - rnodanpHas sKoIOrHYecKas CUCTEMA

OnuceIBaTh CBSA3b MEK]y OPTraHU3MOM M CPEION €ro
Pe3yabTaT 00yueHHs Mo TeMe oOuTaHUs
YcraHaBnuBaTh CBSA3h MEXKIY CTPYKTypaMu Onochepsl

O0mme KoMIeTeHIMHU OK 01, OK 02, OK 07

IIpuMepHBbIii NepedyeHb BONPOCOB K OLEHUBAEMOI JUCKYCCHH
1. T'moGanbHOE MOTEIUICHHE: MU} WM peaTbHOCTh? UTO BaM M3BECTHO O TAaHHOM
apneHnn? Kakue GakThl CyIIecTBOBAHUS WM OTCYTCTBHS INI00ATBHOTO MOTETIICHUS
BAaM U3BECTHBI?
2. OObsicHUTE, KakKe (PaKTOPBHI OTPAHUUMBAIOT PACIPOCTPAHEHUE KU3HU B aTMochepe,
nutocdepe, ruapochepe.
3. Kak MOXHO 0XapaKTepH30BaTh HCTOPUUECKHE U3MEHEHUS POJIM YeloBeka B Ouochepe?
4. B uéM coCTOMT IEHHOCTh OXpaHbl OMopazHoo0pasusa? UTo MpUBOIUT K COKPAIICHUIO
Ouosiornyeckoro paznoodpaszus? [louemy 1is yegoBeUeCcTBA BAXKHO HE JIOMYCTHTh 00€THEHUS
OouopazHoobpazus’?

Kputepuu onenuBanus:

«5» — AKTHBHOE y4acTH€ B JIHUCKYCCHUHU. BBICKa3bIBaHME COOTBETCTBYET 3aJaHHOM TEME,
XapaKTepU3yeTcss BBICOKOH HMH(POPMATUBHOCTBIO U OPUTMHAIBHOCTBIO, apryMEHTHI
MOJIKPETUICHBI YOeIUTETbHBIMU IPUMEPAMHU.

«4» - JIocTaTo4HO aKTUBHOE y4acTHE B JUCKYCCHH. [I0IMyCKaeTcss HE3HAYUTEIIBHOE OTKIIOHEHHE
OT TEMbI JUCKyCcCHUU. BbICKa3pIBaHNE HOCUT OTYACTH TPUBHAIIBHBIN, TOBEPXHOCTHBIN XapakKTep.
He Bce apryMeHThI NOAKPEIIIEHBI IPUMEPAMHU.

«3» — IlaccuBHoe yvacTue B JAMCKycCHU. DBbICKa3bIBaHME XapaKTEpU3YETCs HU3ZKOU
MH(GOPMATUBHOCTBIO, CTEPEOTUITHOCTBIO, HE OTPA’KAET MOJHOIO TOHUMAHHUS TEMBI JJUCKYCCHH.
ApryMeHThI cOpMYITHPOBaHbI a0CTPakTHO. [IprMepsl OTCYTCTBYIOT.

«2» - IlaccuBHOE yyacThe B AUCKYCCHHU. BhICKa3bIBaHHE HE COOTBETCTBYET 3aJlaHHON TEME,
OTCYTCTBYIOT apTyMEHTHI B MOJIb3Y KaKOH-THO0 TOYKHU 3pEHUSI.

JlonoTHUTeIbHBIE CBeIeHN s IS MPenoaaBaTeJis.

Jluckyccuro MoAepUpyeT IpenojaBaTesb. B Havale OHCKYCCMM OH 3aJaeT CiyllaTelsMm
HECKOJIbKO KJIIOUEBBIX OCTPHIX BOIPOCOB, MOOYXKAas HMX BCTYNUTh B oOcyxaenue. Jlanee
MIOCTETIEHHO B XOJI€ JUCKYCCHUU O0OCYXJIaloTci BCE IOCTaBJIEHHBIE BOIPOCHI, YUYACTHUKHU
BBICKA3bIBAIOT CBOE MHEHHE.

4. O0cy:kaeHue 1Mo BONMPOCaM JIeKIUH

Ha3zBanue TemMbl JKusHeHHBI MUK KI1eTKH. MuTto3. Meiio3

PesyabTaT 00yyeHus nmo teme XapakTepu30BaTh KU3HEHHBIN LIUKII KIIETKU

O0mue KOMIeTeHI MU OK 02, OK 04




M

IIpumepHbIil IepevYeHb BONPOCOB 1JI 00CYKIACHUS
Kakue u3MeHeHus B KJIETKE MPEANIECTBYIOT JIEICHUIO?
Oxapakrepu3yiTe Gpa3bl MUTO3a U KPATKO PACCKKUTE, KaK TPOUCXOUT ITOT ITPOIIECC.
B yeM 3axmarogaeTcs OMOIOTHYECKOE 3HAUEHHE MUTO3a?
Yem Meli03 OTIIMYACTCS OT MUTO3a?
B yeM 3axmarogaeTcs OMOIOTHYECKOe 3HAUEHHE Metio3a?

5. Tect

HasBanune TeMbl BzauMonencTBre reHOB

OnuceIBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTHU U
HN3MCHYHUBOCTHU

Pe3yabTar 00y4eHusi mo reme Onpenensatb BEPOSITHOCTh BO3HUKHOBEHUS

HaCJICACTBCHHBIX HpI/IBHaKOB HpI/I paS.HI/I‘IHBIX
B3aUMOJICUCTBUSIX T€HOB

O01mne KoMIeTeHIMH OK 01, OK 02

IIpuMep TecTOBOIrO 3a1aHUA
K B3anmoelcTBHSM aJliebHbIX TEHOB HE OTHOCHT:
1) smucTas, momuMeputo, MOIUGUITUPYIOIIEe TEHCTBHE TEHOB
2) KooIepaIro, MHOKECTBEHHBIN ajlIeITn3M
3) cBEpXAOMUHUPOBAHNUE, KOMIUIEMEHTAPHOCTh
4) KOJOMUHHUPOBAHKE, IPOMEKYTOUHOE TOMHUHUPOBAHHE
[IposiBieHue y TeTEepO3UTrOT MPU3HAKOB, JETEPMUHUPYEMBIX JBYMS allIeIsIMU
HaOII0aeTCs TIPH:
1) cBepXIOMHUHHUPOBAHUU
2) snucrase
3) KOAOMUHUPOBAHUU
4) onmumepun
HacnenoBanue yeTBepTOi IpyIIIIbl KPOBU OTHOCSAT K THUITY B3aUMOJCUCTBUS:
1) KOTOMUHUPOBAHUE
2) cBEpXJOMUHHUPOBAHHE
3) moTHOE TOMUHUPOBAHHUE
4) mIpOMeXyTOUYHOE TOMUHUPOBAHUE
HacnenoBanme MIMHIIMIIIOBOM OKPAacKH Yy KPOJUKOB KOHTPOJIMPYETCS TpeMs
amnensmu: A,a u ah. Kaxxgas ocoOb SBIsIeTCSt HOCHTENEM TOJIBKO JBYX M3 HHUX. JTO
puMep:
1) koMIIEMEHTAPHOCTH
2) Koorepaiuu
3) MHOXKECTBEHHOTO aJUIeIn3Ma
4) momumepun
[TosiBneHre HOBOOOpa3oOBaHUII NPH COBMECTHOM JEMCTBUM JIBYX JOMHHAHTHBIX
HEaJJIeNbHBIX TE€HOB, KOI/Ia B TOMO3UTOTHOM WJIM B T€TEPO3UTOTHOM COCTOSTHUU
pa3BHUBAETCs HOBBIN MPHU3HAK, HAOIIOJACTCS TIPU:
1) KOMIUUIEMEHTapHOCTH
2) Koorepanuu
3) NOJTHOM TOMUHHUPOBAHUH




4) neficTBUM TeHOB-MOAU(PUKATOPOB
6. Ecnm oguiH NTOMUHAHTHBINA T€H TOJIABISET JEHCTBUE IPYTOro JOMUHAHTHOTO TeHA, TO -
3TO MPHUMeEp:
1) peueccuBHOrO 3MKCTa3a
2) moauMepun
3) IOMMHAHTHOTO MTUCTa3a
4) MHOXKECTBEHHOT'O aJlIeJIN3Ma

Howmep Bompoca [IpaBuibHBIN OTBET
1 1
2 3
3 1
4 3
5 2
6 3

3aganus, HanpaBJIeHHbIe HA opMHUPOBaHMEe YMEHUH M HABBIKOB
1. JlaGopaTopHas padora

IIpu wm3yyeHumm  gucuMIUIMHBL  “buosiornsa”  OpeIycCMOTPEHO  BBIIIOJIHEHUE
ab0paTOPHBIX padoT:

Tema 1.2. CTpyKTYpHO-QYHKIHMOHAIbHASI OpraHu3anus kjerok: JlabopaTopHas
pabora «CTpoeHue KIEeTKH (pacTeHHs, >KHUBOTHBIC, TPHOBI) M KIETOYHBIE BKIIOUYCHUS
(kpaxmay, KapOTHHOWIBI, XJIOPOIUIACTBI, Xpomoractel)»; Jlaboparopnas pabora
«IIponunaemocts MeMOpaHsbI (IIJIA3MOJIU3, JETIIIa3MOITH3)).

Tema 4.5. BiausiHue COUHUAJBHO-IKOJIOTHYECKHX (PAKTOpPOB Ha 310pOBbe
yesgoBeka: JlabopatopHas paboTa Ha BBIOOp: «YMCTBEHHass pabOTOCIIOCOOHOCTH» WU
«Bnusiane abnotndeckux (HakTOpPOB Ha YETOBEKA (HU3KHE U BBICOKHE TEMIIEPATYPHI)»

Tema 6.1. OcHOBHEIE METOABI OHOAKOJOTrHYECKUX HCCAEI0BAHNN

JlaGopatopHnast paboTa Ha BBIOOp IO MUHU IpymiaMm: «BnusHue Temreparypsl Ha pocta
1 (U3MOJIOTMYECKYIO0 aKTUBHOCTh JPOXCKEBBIX KIETOK»; «BnusHue yrieBoJoB Ha pocTa u
(U3HOIOTHYECKYIO aKTUBHOCTD JAPOKIKEBBIX KIETOK»; «CoueTaHHOE BIHMSIHIE TEMIIEPATyPhl U
YIJIEBOJIOB Ha pocTa U (PU3HOIOTHUECKYIO0 aKTUBHOCTD JIPOMKIKEBBIX KIETOK»

OOopynoBanmne Jadopartopuu M pado4ux MecT Ja0OpPaTOPHMHU: MUKPOCKOIIBI,
CEKyHJIOMEp, TOHOMETp, JabopaTopHas mocyaa (MPOOMPKH, TMOACTABKUA JII TPOOHPOK,
MUHIETHI, TECOK, CTYNKH C TECTHKaMH, MPEIMETHbIE W TOKPOBHBIC CTEKJA, CTEKIISHHBIC
MajouKHu, TpEenapoBaJibHbIe WIJbl, (GUIBTPOBaIbHAs Oymara (candeTrku), CTaKaHbl)
THIIEPTOHUYECKUI PacTBOP XJIOpUAa HaTpus, 3%-HbIi pacTBOP MEPOKCHIA BOAOPOAA, PACTBOP
oga B MOAMCTOM Kajuu, TIUIEPHH, KIYOHH KapTodens, JUCT 3JI0JeH KaHAJCKOH, TI0J
PsAOMHBI OOBIKHOBEHHOM (PSIOMHBI UM TOMATA), JIYK pEMYaThlii, pa3BEICHHEIC B BOJE APOKIKH ).

[TpuBenem mpumep 1abopaTopHOI pabOTHI




HazBaHue TeMbl CtpykTypHO-(hYHKINOHATIbHAS OPraHU3aIUs KIETOK

Pe3ysabTar 00y4eHusi mo reme

Pa3nuuate cymiecTBEHHbIE MPU3HAKU CTPOCHUS KIIETOK
OpPraHu3MOB PA3HbIX HAPCTB KUBOU IPUPOIbI
[IpoBoauTh HaOMIOACHNE KIETOYHBIX CTPYKTYP U UX
M3MEHEHUH C TOMOUIIBI0 MUKPOCKOTIA

O011ue KoMIeTeHI NI

OK 01, OK 02, OK 04

JlaboparopHnas pabota «CTpoeHUE PACTUTEIHHOM, )KUBOTHOU, TPUOHON KIICTKNY

Ilenb pabGoThl: 3aKpenmuTh YMEHUE TOTOBUTH MHKpOIIpernapaThl M paccMaTpuBaTh HMX TOJ
MHUKPOCKOIIOM, HaXOJUTh 0COOEHHOCTH CTPOEHHS KJIETOK pa3IMYHbIX OPraHU3MOB, CPAaBHUBATD

UX MEXTy COOO0M.

1.Boopocs! Ui monycka K 1adopaTtopHoOii padore.

1. Ha3oBHTE OCHOBHBIE YaCTU MUKPOCKOIIA M OMUIIUTE UX (PYHKIIHH.
2. Yro Takoe mpeIMeTHOE U OKPOBHOE cTekiia? J{1s 4ero OoHu HyKHbI?
3. [lepeuncnure OCHOBHBIE MPaBHIa PAOOTH C MUKPOCKOIIOM.

2.IIpoBeneHnE OILITOB

ObopynoBanue u ocyaa

Marepuaisl U peaKTUBbI

1. Mukpockorbl 1.Bona

2. [TpeameTHbBIE U TOKPOBHBIE CTEKIIA 2. Pa3BenieHHBIE B BOAE APOKKHU
3. CTekyIsiHHbIC MATIOYKHU 3. JIyk penuartsbiii

4. CtakaHbl

5. @unbTpoBanbHas Oymara (canderka)

6. CTepuJIbHBIN MIMATENb

ANTOpUTM MIPOBEACHUS pabOTHI

Bomnpocs! 1 3ananus

o 1. U3yuyeHne CTPOEHHS PacTHUTEJIbLHOMI
KJIETKHU
1.1. CHATB C BHYTpEHHEN IOBEPXHOCTU MSCUCTON
YelllyH JIyKOBHIIBI TOHKYIO IIJIEHKY — AHUIAEPMY;
e 1.2, IloMecTuTh KyCOYEK AMUAECPMBI HA
IPEIMETHOE CTEKJIO B KAIJIKO BOJBI;
e 1.3. HakpbITh 0OBEKT MOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMoTpeTh KJIETKH 3MHUAEPMBI O]
pa3IMYHBIM YBEIMYECHHEM MHKPOCKOIA

Onpenenute GopMy KIETOK,

e Haiiagute siapo, Bakyosin, 06071049Ky
KJIETKH.

e 3apuCyiTe HECKOJIBKO KJIETOK
AMHJIEPMBI, 0003HAYUB HA PUCYHKE:
UTOIIa3My, S]IpO, BaKyOJIH,
000JI0UYKY KIIETKH




2. U3yueHue cTpoeHNsl ;)KUBOTHOM KJIETKHU PaccmoTpuTe Ha KOHUMKE MITIATENs B
2.1. HpOBeCTI/I CTCPUJIbHBIM IHIMATCIIEM C JICTKUM KareJIbKe CJIIOHBI CJIYHICHHBIC KIICTKA

Ha)KUMOM IO HEOY WJIH 10 IECHAM; SIUTENNS

2.2. HanecTu KanenbKy CIIOHBI Ha IIPEIMETHOE PaccmoTtpuTe Ha npenapaTte OTAeIbHbIE
CTEKJIO ¥ HAKPBITh €€ IIOKPOBHBIM CTEKIIOM; KPYIHbIE IUIOCKUE KIETKU HENPAaBUIBHON
2.3. PaccMoTpeTh nmpenapar npu 001b110M ¢dopmbl. Bonbias yacTh KIETOK MEPTBEIE,
YBEJIMYEHUH C IPUKPBITON Jradparmoit II03TOMY B HUX XOPOILO 3aMETHO SAPO.
KOH/IEHCATOopA. e 3apucyiTe HECKOJIBKO KIIETOK,

0003HAYBTE SIAPO U MIUTOILIIAZMY.

3. M3yueHne CTPOECHUS KJIETKH APOXKKeil Haiinure ApoKeByIO KIETKY,

(rpudnbI) paccMoTpeTh ee (opMy U OTACIbHBIC
3.1. IlomecTUTh CTEKISHHON NAIOYKON KAILTIO YacTH.

pacTBopa ¢ IpoK:KaMU Ha MPEAMETHOE CTEKIIO; 3apucyiTe HECKOJIBKO KIIETOK, CeNaiTe

3.2. HakpbITh €€ TOKPOBHBIM CTEKJIOM. Eciiu ecTh | moanucw.
U3JIMILIKY JKUKOCTH, YAATUTE €€ C TIOMOLIBI0
bunsTpoBaIbHON Oymaru (candeTkn);

3.3. PaccMoTpeTh npenapar 1oja MUKpOCKOIIOM

HToroBasi KOHTPOJIbLHASA YACTh JA0OPATOPHOM PadOThI (BBINOJHUTH MMCbMEHHO):
1. W3 xakuX OCHOBHBIX 4acTel COCTOMT J00as KieTka?
2. Yro obmiero uMeeTcst B CTPOSHUN PACTUTEIIBHON U KUBOTHOM KJIETOK?
3. UeM pa3nuyaroTcs 3TH KIETKH?
4. Yem O0OBICHUTD, YTO, OYAYUH YCTPOSHHBIMHU MO €MHOMY IJIaHY, KJIETKHA BEChMa
pa3zHooOpa3Hel o Gopme u pazmepam?
2. [IpakTHKO-OpMEHTHPOBAHHbIE PACYETHBIE 3aJaHUS

Ha3zBanue remMbl [Tonynsiust, cooO1IecTBa, SKOCHCTEMBI

OnuceIBaTh CBSA3b MEK]y OPTraHU3MOM M CPEIoN €ro
Pe3yabTar 00yueHus mo reme oOuTaHus
YcTaHaBnuBaTh CBA3b CTPYKTYPHI U CBOMCTB 3KOCUCTEM

O0mue KOMIeTeHI U OK 01, OK 02, OK 07

HaszBanue 3ananus: Pacyer cpoka ucuyepnaHus NPUPOIHBIX PecypcoB

®abyna: Pa3zpuTne yenoBeueckoro 00IIEeCTBa HEBO3MOXKHO 0€3 B3aMMOJICHCTBUS C
Ipupoaoil. JIo HEKOTOPOTrO BPEMEHHM OTPULIATEIIBHBIE MTOCIEACTBUS XO3IUCTBEHHOW U MHOU
NEeSTeIbHOCTH  YeJIOBEKa KOMIIEHCHUPOBAJIM  CIOCOOHOCTBIO MPUPOTHBIX CHCTEM K
camoBoccTaHoBieHH0. Ho K cepeauHe [BaaLIATOrO CTOJETUS CHUTYyalHus W3MEHUIACh:
OKpY’KarlIllas TMpUPOJIHAs CpeAa YK€ HE B COCTOSHHHM KOMIIEHCHPOBATh IOJHOCTBIO
MOCJIE/ICTBUSL BO3JIEUCTBHS POCTAa YHUCICHHOCTH JIIOJEW M PACIIMPEHUs MPOU3BOJICTBA.
3arpsi3HEHbI BOJIA, BO3AYX, PACTEHMS, BBINAJAAIOT KUCIOTHBIE JOKIU, SPO3Hs BEIBOAUT MOYBbI
U CEeIbCKOXO3HUCTBEHHOTO O00OpOTa, TMOJISIPHBIC Tl TAIOT M3-3a TMOTEIUICHHS KJIMMArTa,
MCYE3al0T MHOTHE BHJIbl JKMBOTHBIX U PACTEHUM, HacelleHue MpHOOpeTaeT XPOHUYECKHE
3a0oneBaHus, pacTéT cMepTHOCTh. CyIIecTBYIONINE ceiidac MHTEHCUBHOCTh aHTPOIIOTEHHOTO
BO3/ICEUCTBUS BEJET HAILY IIJIAHETY K UCTOIECHHUIO U JIETPAIaliuH.

3amganue: OUEHUTE CPOK MCUEPIIaHUsI TPUPOJHOTO Pecypca, €CIM U3BECTEH YPOBEHb




TO0OBIYM pecypca B TEKYIEM Toay, a MOTpeOJIeHUE PECYpCOB B IMOCIEAYIOMNE TOALI OyIeT
BO3pacTaTh C 33JJaHHON CKOPOCTHIO MPUPOCTA €XKETOAHOTO MoTpedienus. Kakoit mpupoaHbiii
pecypc UMEET caMblil JOJITUA CPOK UCUEPIAEMOCTH U KAKOW — HAMMEHbIIIH?

Nudopmanus, HeoOXoaumast AJ1s peIeHus:

Tab6muna 1
Pecypc 3anac pecypca Q, | JloGwrua pecypca q, [Tpupoct o6bemMa
MJIpA. T MJIPJ T /TOJT noTpedIeHus
pecypca TP, % B rog
Kamennslit yromib 6800 3,9 2
[Ipuponanslii ra3 280 1,7 1,5
Hedts 250 3,5 2
Keneso 12000 0,79 2,5
Dochop 40 0,023 1,8
Mens 0,60 0,008 1,7
Huuk 0,24 0,006 1,3
CBuHell 0,15 0,004 2,2
AnroMUHHUH 12 0,016 1,6
VYpau 300 0,2 2

Jlyst pacyeTa BOCTIONB30BaThCS (HOPMYJTIO CYMMBI WICHOB Psi/ia TEOMETPUUIECKON TTPOTPECCUH

1+ 2 1) q
0= (( 102) ) ’ (1)
700
rae Q — 3amac pecypcos, q — rogosas 106s4a pecypca, TP — npupoct norpebienus pecypea,

t — 4HCJIO JIET.

JlorapudmupoBanue BbipaxkeHus: aias Q gaer cienyronryro (GopMmyiy s pacuera cpoka
ucyepnaHus pecypca

= (14T @
3. Pemienue 3aga4



Ha3zBanue TemMbl 3aKOHOMEPHOCTH HaCJIEAOBaHUS

OnuceiBaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U
U3MEHUYUBOCTH
PesyabTaT 00yyeHus nmo teme OnpenensaTs BEpOSITHOCT BOSHUKHOBEHUS
HACJICJCTBEHHBIX IPU3HAKOB [P MOHO-, JH-,
HOJUTUOPUIHOM U aHATM3UPYIOIIEM CKPEIIMBAHUT

O0mue KOMIeTeHI MU OK 02, OK 04

CDOpMyJII/IpOBKa 3alaHusA: pCIIUTEC 3ala4r, COCTABUB CXECMbI CKPCIIUBAHUA

3amanue sBIseTCS MPOPECCHOHATBHO-OPUECHTHPOBAHHBIM. 3a/1aul ISl CTYJEHTOB
MoAOUPAIOTCS B COOTBETCTBHM C OO0BEKTOM u3yueHus ‘‘Pacrenus™, ‘“YKuBoTHbBIC” UM
“Yenosek”.
[Ipumep 3amad uIsi  CTYAEHTOB, oOOydarommecs MTpodeccru/CrennarTbHOCTH
CBsI3aHHOU C 00BeKTOM M3yueHus “YenoBek™:
3amada 1. Y yenoBeka aibOMHU3M U CIIOCOOHOCTH MPEUMYIIECTBEHHO BIIAJCTh JIEBOK
PYKOM — pELECCUBHBIE IPU3HAKM, HacIeaylouiecss He3aBucuMo. KakoBbl TI'€HOTHUIIBI
poauTenel ¢ HOpMAJIbHON MUTMEHTAIME U BIAJCIONINX TPaBOM PYKOW, €CIIM Y HUX POJUJICA
pebeHok anpOUHOC 1 JeBIa?
3agaya 2. Y 4yenoBeka MpaBOPYKOCTh JOMUHHUPYET HaJ JIEBOPYKOCThIO, KAPEria3oCTh
Haja Tosryboriasocthio. ['omyOornaselii mpaBina >KEHWJICS Ha Kaperja3od mpaBiie. Y HHX
POIMIIOCH IBOE IeTEH — Kaperiiasbli JIeBIa ¥ rofy0oriias3siii mpasira. OT BToporo 6paka 3Toro
K€ MY)KUMHBI C KAaperyazoy IpaBUIOW POAWIOCH ACBATH KaperjasblX NETEeH, OKa3aBIIUXCS
npaBiaMu. OnpeaenuTb TeHOTUIIBI MY>KUYUHBI U 00EUX HKEHILKH.
3amaua 3. Y Iletu u Camu kapue riasa, a y ux cectpsl Mamm — ronyOsie. Mama 3Tux
neTeit romy0oriiasas, XoTs €€ pOAUTENIM UMeNd Kapue ria3za. Kakol nmpu3Hak JOMHHHUPYET?
Kaxoit et a3 y nansi? Hanummure reHOTUIbI BCEX MEePEUHCIICHHBIX JIUII.

Kpurepun onieHnBanus

“5” - BCce OTBETHI BEPHBI

“4” - momymieHa ogHa omuoOKa

“3” - gomymieHsl 2 OMMUOKH

“2” nomymieHs! 3 u 6oyiee OMMOOK WM pabOTa HE BBHIOJHEHA

4. Keiic Ha aHaau3 uHGopManumn

Ha3zBaHnue TeMbI buorexHomoruu B MeauIHe U papmaruu

AHa.HI/ISI/IpOBaTI: OTUYCCKUC ACIICKThI COBPEMCHHBIX
Pe3yabTar 00y4eHusi mo reme Hccae0BaHui B 00J1aCTH OMOTEXHOJIOTHH 1
T€HETUYCCKUX TEXHOJIOTUI

O0mue KOMIeTeHI U OK 01, OK 02, OK 04

Keiicbl nCnonp3yroTcsl B Ka4€CTBE OLIEHOUYHOTO MEPOIPUATHS B pasaene 5 “buonorus
B JKW3HU ', KOTOPBIN SIBJSETCS MPUKIATHBIM MOIYJIEM U COCTOUT M3 ABYX yacteu. Tema 5.17



“BHOTEXHOJIOTHH B KU3HU KOKOTO M3YyYarOTCSl HE3aBUCHMO OT ITpodeccuii/criennnaabHOCTEN
oOyyaromuxcs, TemMa 2 sBIseTcs Npo(ecCHOHAIBHO HAINpPaBICHHON M MOAOMpaloTCs B
3aBUCUMOCTH U IPOPECCHOHATIBHON HAIIPABICHHOCTH.
[TpuBenem mpumep keiica k Teme 5.2.1. “buorexnonoruu B Meaunune 1 papmanun”™
DopMyJIHMPOBKA 3aaHUS:

buorexnonoruas — KoMIJIEKCHAS HAayKa, HaAIllpaBJICHHAS Ha IOJYYCHUC LCIICBOI'O
MPOJYKTa, C TOMOIIBI0 OHOOOBEKTOB MHUKPOOHOTO, PACTUTEIBHOTO W JKUBOTHOTO
MMPOUCXOKIACHUS.

MeauuuHckas OMOTEXHOJOTHUSL — OTPACIIb, IIEJIb KOTOPOIl co3aHNe TUAarHOCTHYECKHUX,
npoQUIAKTUIECKUX U JIEYEOHBIX MPEmapaToB, OHA M3Y4aeT BO3MOXHOCTH HCIOJB30BaHUS
MHUKpPOOPTaHW3MOB, Ui MOJTY4YeHHUs] aMUHOKHUCIIOT, BUTAMUHOB, ()EpMEHTOB, aHTUOMOTUKOB,
OpPraHUYECKUX KUCIIOT.

Caxapnblif tuabeT — 3To 3a00IeBaHNE OOMEHA BEIECTB, TPU KOTOPOM B OpTaHU3MeE He
XBaTaeT MHCYJINHA, & B KPOBU MOBKIIIACTCS cofepxkaHue caxapa. CoaepkaHue caxapa B KpOBU
HEOoOX0aUMO Il  HOPMalbHOTO  (YHKUIMOHMPOBAHHUS KJIETOK. WHCYNWH, KOTOPBIN
BBIpa0aThIBAaET TOKEITyI0OYHAS Kelle3a, 00eCreunBaeT MPOHUKHOBEHUE TITFOKO3HI B KIIETKH,
HO MHOTJA MPOUCXOAUT cOOMl BhIpaOOTKH MHCYJIMHA M KJIETKa HE IMOJIy4aeT HeOOXOAUMOIo
MUTAHUS, a caxap HaKalUIMBaeTcs B KPOBH. DTO MPUBOAWT K BO3HUKHOBEHHUIO CaXapHOTO
nuabera pa3HbIX TUIIOB, OJIMH U3 KOTOPBIX SABJISETCS WHCYJIMHO3aBUCUMBIM. [Ipu TakoMm Ture
caxapHoro auabera 3a00JEBIIHI TOJDKEH BCIO )KM3Hb BBOJUTH C€0€ MHBEKIIUN UHCYIHHA.

[To manubiM cratuctuku, B 2014 r. KomnyecTBO OONBHBIX caxapHBIM JHA0ETOB B
Poccuiickoil ¢enepanuun coctaBuio 387 miH yenoBek. [1o HEKOTOPBIM JaHHBIM 3Ta HUdpa
KaXXIbIi roJ] yBeIUYuBaeTcs Ha 5%.

3agaHue: HalaUTe HW TMPOAHATUIUPYWTE pa3INYHbIE HCTOYHHKH WHGOpMAIUU
(HayuHas m yueOHO-Hay4Has JTUTEpaTypa, CpeAcTBa MaccoBoil nHpopmaruu, cetb UHTEpHET
U Ipyrue) 1o teMe kerca. OTBETbTE HA BOIPOC HA OCHOBE HAMIEHHBIX AaHHBIX: C 4eM cBsI3aH
pocT 3a00JIeBaeMOCTH CaxapHbIM AHA0ETOM Cpelr B3pOCIOTO HACENEHHS U OMOJIOXKEHHE
3aboneBanusa? Kakue Mmepbl NpouIakTHKH caxapHOro JuadeTa MOXKHO pealn3oBaTh B
MOBCEHEBHOM KW3HU KaxkIoMy M3 Hac? Kak pa3BHBajioch MPOU3BOJICTBO HMHCYJHWHA U C
KaKUMU 3TUYECKUMHU HOPMaMH MPU 3TOM CTAITKUBAIUCH YUCHBIE?

[ToaroToBbTE YCTHOE COOOIICHHE C TIPE3CHTALNEH, B KOTOPOM HEOOXOUMO OTPA3HUTh:

1. CaxapHbIit uabeT — NPUYKUHBI, CAMITOMBI, JUATHOCTHKA U JICUCHUE;

2. PacnpocTpaHeHHOCTh CcaxapHOro auabera cpelu HACElIeHUs CBOErO pPEerroHa 3a
MocleHNe TpU Toja, MPOAHATM3UPOBAB HAay4YHble MYONHMKAlMM U CTaTUCTUYECKYIO
OTYETHOCTH (B TOM YHCIIE OTYETHI ['0cy1apCcTBEHHOT0 peecTpa caxapHoro quabera);

3. PacmpoctpaHeHHOCTh caxapHOTO jauabeTa cpenud HaceleHus Poccuiickoit
denepaunn 3a TOCIEAHHE TPU TOAA, IPOAHATU3UPOBAB HAayuyHble MyOJIMKaLIUUd U
CTaTHUCTUYECKYI0 OTUETHOCTh (B TOM YHCIJI€ OTYETHI ['0Cy/1apCcTBEHHOIO peecTpa caxapHOTo
nuadeTa);

4. Ilpennonaraemple MPUINHBI U3MEHEHUS 3a001€BAEMOCTH CaXapHbIM THA0ETOM U UX
000CHOBaHUE;

5. Bo3MoxHBIE TPOPUITAKTHYECKUE MEPOTIPHSITHS;

4. MeTo/1bl TOJTy4EHUSI UHCYJINHA;

5. OTpa3uTte dTHYECKUE ACTIEKThHI UCIIOIh30BaHNUSI OMOTEXHOJIOTHI MPU TPOU3BOICTBE
HHCYJIHHA.

JUist co31aHust KaueCTBEHHOM MPe3eHTAIIMH HE0OX0IMMO COOITIOIATh PsiJl TPEOOBAHMIA:

O6mmue 1. Tlpe3eHTanus q0JKHA HAYMHATHCS C TUTYJIBHOTO Cllaiia, rae




TpeOoBaHUs YKa3bIBACTCS TEMA, CBEJICHUS 00 aBTOpE U T.1I.
2. Ha cnaiinax Heo0OX0AMMO pa3MeIaTh TOJIBKO TE3HUChI, KIIFOUEBbIE
CJI0Ba, rpaduyecKue MaTepuabl (CXeMbl, PUCYHKH, TAOJIUIIBI, (OTO
U T.IL.).
3. Hcnonb30BaTh €UHBIN CTUITE O)OPMIICHHUS.
4. KommnuecTBO ClaliJoB JOMKHO OBITH JOCTATOYHBIM IJISI PACKPBITHUS
TeMBI, HO He Oojiee 20-TH.
[pudTer 1. Cnemyer MCHonb30BaTh CTaHIAPTHBIC, MIUPOKO PACIPOCTPAHCHHBIC
mpudThl, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u np.;
2. Pa3zmep mpudTa 1151 3ar07I0BKOB — HE MEeHee 24, 11711 HH(POpMaIINK HEe
MmeHee 18.
3. He pexomeHayeTcs UCIOIL30BaTh pa3HbIC TUIBI MPU(TOB B OTHOM
MPE3EeHTALIUH.
4. Jlns BeiaeneHuss WHGOpPMAIUU CIEAYeT HCIOIb30BaTh >KUPHBIN
mpudT, KypCUB WM MOAYEPKUBAHUE.
5. He 3m0ynoTpebasaTh MpOMUCHBIMHA OyKBaMH.
®oH 1. XenatenbHO MCTOIB30BaTh OJHOTOHHBIN (HOH HESIPKUX MACTEIBHBIX
TOHOB.
2. Jns ¢oHa nmpeanouTUTEIbHBI XOJIO0IHbBIC TOHA.
Hcnonb3oBanue 1. Ha omHoMm crnaiine pexkOMEHIyeTcs HCIOJIb30BaTh He Oonee 3-X
1BeTa I[BETOB: OJUH /J1s1 GOHA, OJIUH JJIsl 3ar0JIOBKA, OJMH JIJISl TEKCTA.
2. Jlns ¢poHa U TEKCTa MCIOIB30BaTh KOHTPACTHEIC IIBETA.
[IpeacraBnenue 1. PexkomeHmyeTcsi UCIIONIB30BAaTh KOPOTKUE CIOBA U MPEI0KEHHUS.
nHpopmarun 2. MuHUMH3HUPOBATH KOJINYECTBO MPEJIOTOB, Hapeyuid,
MpHUIaraTeabHbIX.
3. 3arosioBKM IOJKHBI IPUBJIEKATh BHUMAHUE Ay IUTOPUU.
Ob6beMm He crout 3amonHATh ONWH CHAA CIUIIKOM OOJBIIUM O0BEMOM
nHpopmarun nH(pOpMaIUU: JTIOANM MOTYT €IMHOBPEMEHHO 3allOMHHUTH HE Ooyiee Tpex
(hakToB, BBIBOJIOB, OTIPECIICHUH.

5. YueOHO-uccIe10BaTeIbCKHIA NPOEKT

HasBanune TeMbl

brosKoI0rnuecKuil HKCIEPUMEHT

Pe3ysabTar 00y4eHusi mo reme HNuTepnpeTupoBaTh pe3yJbTaThl MPOBEACHHOTO

[TpoBOIUTH OMOAKOIOTUIECKUN IKCTICPUMEHT
[TnanupoBaTh GMOIKOIOTUIECKUI IKCTIEPUMEHT

OMOAKOJIOTHYECKOTO SKCHICPUMCHTA C UCITIOJIb30BAHUEM
KOJIMYECTBCHHBIX METO0B

O0mme KoMIeTeHIMHU OK 01, OK 02, OK 04, OK 07

Y4eOHO-HCCIeIOBATENbCKIIA  MTPOEKT  SIBJISIETCS.  OCHOBHBIM ~ CITOCOOOM  OIIEHKH
pe3yNbTaToB 00y4eHHs, CPOPMUPOBAHHBIX Y OOYy4YaIONIMXCS B XOJI€ OCBOEHHS pasiena 6




“BHOYKOJIOTHYECKHE UCCIIEIOBAHU .

Cpenu pa3iaryHBIX TEXHOJIOTUH MPOEKTHOE 00yUueHHe 001aaeT psiIoM MPEUMYIIECTB:
MO3BOJISIET  OOy4YaroIeMycsi CaMOCTOSITENIbHO  (TIpU  KOHCYJBTaTUBHOM — HOJAEpPKKE
mpernojaBaTenisi) J00bIBaTh 3HAHWS, paboTas ¢ MHOTOYHCICHHBIMH HWCTOYHUKAMU
nHpopManuu, mpudopamMu U JTaOOPATOPHBIM O0OPYAOBaHUEM, U OJHOBPEMEHHO B JICIOBOM
OOIICHUH C OJTHOTPYIITHUKAMH Pa3BUBATh KOMMYHHKATHBHBIC YMECHHUS U HABBIKH.

Jli1st yaeOHO-HCCIlIeIoBAaTEILCKOT0 IPOSKTa B paMKaxX OMOJIOTHH HanOoJiee ONTHMaIbHa
rpynmnoBas popma paboThl HaJl IPOEKTOM.

Tembl yueOHO-HCCNEAOBATENLCKOTO TPOEKTa, MPHUBEACHHbIE HUXKE, SBIAIOTCA
MPUMEPHBIMH U MOTYT OBITh MOJIEPHU3HPOBAHBI MTOJ1 PErHOHAIbHBIE OCOOCHHOCTH U C YYETOM
MOJTy4aeMOU yuarumucs npodeccuei (CenuaibHOCThIO):

[TpumMepHbIe TEMaTUKH y4EOHO-HUCCIIEAOBATELCKOTO MPOEKTA!

1. Ouenka kauecTBa aTMOC(HEpPHOTO BO3TyXa

2. OreHKa KauecTBa MOYB METOIOM (PUTOTECTUPOBAHUS

3. OueHka Ka4ecTBa BOJ MOBEPXHOCTHBIX BOJJOEMOB 110 OPTraHOJIECTITHYECKUM H
(U3UKO-XMMHUYECKUM CBOICTBAM

4. Bnusnue IIAB Ha pocT 1 pa3BUTHE CEMSH BBICIIUX PACTEHUI

5. BrusgHMEe COJIEBOTO 3arpsA3HEHUS Ha POCT U Pa3BUTUE CEMSIH BBICHIMX PACTECHHIA.

CrpykTypa yueOHO-HCCIeI0BaTeIbCKOI0 MPOEKTa BKIIOYAET ISITh OCHOBHBIX JTara.

OcCHOBHBIE IIard MEPBOTO 3Tana BBINOJIHEHUS MPOEKTa: 00OCHOBAHUE aKTyaJlbHOCTH
BBIODAaHHOM TEeMbI, BBISABICHHE NPOOJIEMBI HCCIIENOBaHUS, (HOPMYITUPOBAHHE THUIOTE3bI,
MOCTAaHOBKA LIEJM U 3aJad HCCIIEeOBaHUS, BBIOOp METOJOB HCCIEIOBaHUS, BBIOOp TOYEK
orbopa Tpod Ha TEPPUTOPUHM HCCIEAOBAHM, oOIpenaereHne (OpMbl TPEACTABICHUS
PE3yNIbTaTOB HCCIEA0BAaHNUS, ONIPEACIICHUE 3TANIOB U COCTABIIEHUE TJIaHA UCCIIEIOBAHMUS.

Bropoii stan BKimouaeT B ceOsl MOJArOTOBKY HEOOXOIMMOM MOCYABI U MaTepuania Jjs
OKCIIEPUMEHTA, TMPOBEACHHE HKCIHEPUMEHTa, IEePUOJUYECKYI0 IPOBEpKa  TEeUeHUs
sKCHepuMeHTa/ cOop MaTrepHaia B BRIOpaHHBIX TOUYKax 0TOOpa mpoo.

B nmepuon Tperhero ortama  mpoBeAeHHS OMOAKOJOTHYECKOTO HCCIeI0BaHUS,
oOyyarolmiuecsi  IOJIy4alOT  IEpPBUYHBIE  AKCIIEPUMEHTAIbHBIE  JaHHBIE,  IPOBOISAT
CTaTUCTUYECKYI0 00pabOTKY MOJyYEHHBIX TaHHBIX, IPOBOAST aHAJIU3 PA3INYHBIX HUCTOYHUKOB
nH(OpMAIIUY B paMKaX TEMBI ITPOEKTA.

Ha wu4erBeproM orame, oOyuatomiyecss BBISBISIOT 3aKOHOMEPHOCTH — MEXIY
UCCIIETyeMbIMU OOBEKTaMH, WPOIECCAaMH U SBICHHUSAMH, (OPMYIUPYIOT BBIBOABI U
pa3pabaThIBalOT MPOTHO3bI, MPOBOAAT OIEHKY KauyecTBa HCCIEAyeMOoro oOBeKTa IIo
pe3yibTaTaM OMO3KOJIOTHYECKOTO aHAIH3a.

Ha 3aBeparomiem starne npoBoguTcsi 0pOpMIICHHE PE3YJIbTaTOB BHIMOIHEHUS y4eOHO-
HCCIIEI0BATEIBCKOTO MPOEKTA B COOTBETCTBUY C 33/IaHHBIMU TPEOOBAHUSMU U MPE/ICTaBICHUE
PE3yJbTAaTOB Ha 3allUTE MPOEKTA.

[IpuBeneM npuMep OMUCAHMSA HTAINOB BBHINOJHEHHUS Y4eOHO-HCCIEI0BATENHLCKOTO
MIPOEKTA:

VYBaxkaemble cTyaeHTh! B pamkax mpoekTa BaM HEOOXOIUMO MPOMTH MATH HTANoOB
paboTHI HAJl Y4eOHO-UCCIIECOBATEIHLCKUM IMPOEKTOM OT BBIOOPA TEMBI /10 MyOJTUIHOM 3aIUTHI
MOJTyYEHHOTO pe3yJbTara.

Ha nepBowm starme:

- copmupoBaTh KOMaHIy MPOeKTa (2-3 YeIoBeKa);

- BBIOpaTh TeMy yu4eOHO-HCCIICIOBATEIHCKOTO MMPOCKTA;

- 000CHOBaTh aKTyaJlbHOCTh BHIOPAaHHOHN TEMBI;

- BBIBUTH NPOOJIEMBI UCCIEA0BaHUS, CHOPMYIUPOBATH TUIIOTE3Y;
- mono0OpaTh METOABI UCCIIEJOBAHUS B pAMKaX CBOETO MIPOCKTA;

- BBIOpaTh TOYKK OTOOpa MPOO HA TEPPUTOPUHN HUCCIICTOBAHMS



- chopMyIUpOBaTh LEJIN U 3a/1a41 UCCIIEOBaHMS;
- COCTaBUTb IJIAaHA UCCIICIOBAHMUA.
Ha BTopowm stane:

- MOATOTOBHUTH HEOOXOIUMYIO MOCYly U MaTepHala JUIsl SKCIIEPUMEHTA;

- IIPOBECTH IKCIEPUMEHTA, IEPHUOANUECKH MPOBEPSIsL €ro TeueHue (pu
JUTUTENILHON TIOCTAaHOBKE OIbITa)/ coOpaTh MaTepuall B BHIOPAaHHBIX TOUKAX
otbopa mpoo.

Ha tpersem sramne:

- IOJIyYUTb IEPBUYHBIC IKCIIEPUMEHTAIIbHBIC IaHHbIE;

- TMPOBECTH CTATUCTHYECKYIO 0OpabOTKY MOTYyUYCHHBIX IaHHBIX;
Ha gerBepTom sTane:

- BBISIBUTH 3aKOHOMEPHOCTH,

- c(hopMyIHpPOBaTh BBIBOJBI M JaTh IPOrHO3 MJIM OLIEHKY KauecTBa
HCCIIEyeMOro 00beKTa M0 pe3ysbTaTaM OMOIKOIOTHIECKOr0 aHAIIN3A.

Ha 3aBepmaromem sramne:

- 0(pOpPMHTD Pe3yIbTAThl BHITOJHEHHS YU€OHO-UCCIIEJOBATEIBCKOTO MPOEKTA B
COOTBETCTBHHM C 33JJAHHBIMU TPEOOBaHUAMY;

- MOJATOTOBUTH YCTHOE COOOIIEHUE U MPE3CHTAIIHIO;

- IPEICTaBUTh PE3yJIbTAThl BBIITOJHEHHS yU€OHO-UCCIIE0BATEIBCKOTO MPOEKTa
Ha 3aIluTe.

IIprmep BBINOIHEHUSI IPOEKTA:

Ha3Banue mpoekrta: OneHka kadecTBa aTMOcC(epHOro BO3yXa IO XBOE COCHBI
OOBIKHOBEHHOM.

IIpoGsiema mcciieq0BaHMA: OINPECICHUE HCTOYHHUKOB 3arpsA3HEHUs BO3Jyxa Ha
TEPPUTOPUN HACEIEHHOI'O IyHKTAa HA OCHOBAHUU IPOBENEHUS DKCIIPECC-OLEHKH KadyecTBa
BO3/lyXa 0 COCTOSIHUIO XBOM COCHBI OOBIKHOBEHHOM C OMpejesieHneM Kilacca 3arpsi3HeHus
BO3yXa.

Leas mpoekTa: onpenenuTh 30HBI PA3HOM CTENEHW 3arpsi3HEHHs, C yKa3aHUEM
HMCTOYHHUKA (MCTOUHUKOB) 3arpsS3HEHUS.

3agauu npoekra:

1. BeIOpath TeppUTOPHIO HCCIIEOBAHUS M TOUKH 0TOOpa MaTepHana;

2. [TpoBecTH OLIEHKY TTOBPEXKICHUS U YChIXaHUS XBOU;

3. Onpenenutsb Kilacc 3arps3HEHUsI BO31yXa;

4. PazpaboraTh KapTy 3arps3HEHHS BO3JyXa, Ha KOTOPOW OTMETHUTh 30HBI pPa3HOU
CTEIEHHU 3arpsiI3HEHUS BO3AyXa U NCTOUYHUKHU 3arps3HEHMS;

5. [1oAroTOBUTH U MyOJIMYHO 3aUIUTUTH PE3YJIbTAThI IPOEKTA B KOMAH/E.

PesynbTaT npoekTHOH padoThl 00y4yaromerocs:

Kapra cremenn 3arpsisHeHHOCTH aTMoOc(epHOro BO3AyXa Ha TEPPUTOPUU
UCCIIEIOBaHUsl C YKa3aHUEM MHCTOYHUKOB 3arps3HEHUs; [PE3EHTAlUsl pe3ysbTaToB
HCCIEA0BaHUS.

®opma npeacTaBieHUs! pe3yJbTATOB NPOCKTHON PadoThI:

3ammra OPOEKTa C HCIOJIb30BAHMEM CPEACTB BHU3yaIM3alMd U JIEMOHCTpaluu
MPOJYKTA.

BoinoJsiHeHHe poeKTa:

Bonpocs! 1u1s1 1onmycka K NPoeKTHOH padoTe
1. ChopmynupoBaTh 11e/1b TNIAHUPYEMOTO KCIIEPUMEHTA.

2. Kakue nokasareiau UCIOIb3YIOTCS IS OLEHKH KauecTBa aTMOC(HEPHOTo BO3yXa 10
COCTOSIHUIO XBOH.



3. Kakue uctouHuKy 3arpsi3HEHUs] aTMOC(HEPHOTO BO3yXa €CTh B BallleM paiioHe
MPOKUBAHUSL.

4. [lepeunciauTh OCHOBHBIE 3TAIIbI OMPEIEICHHS YUCTOTHI aTMOC(HEPHOTO BO3AyXa 110
COCTOSIHMIO XBOH.

5. Kakue Kiacchl MOBpEXACHUS XBOU HCIHOJIb3YIOTCS B JAHHOW METOAMKE?

6. Ilepeunciure U 0xXapakTepU3yHTe KJIACChl YChIXaHUS XBOU.

7. Kakue Kinaccel 3arpsi3HEHUS BO3/lyXa BbIACISIOT?

8. Onummre npaBuia oT00pa MaTepuaa.

9. Kakue 3arpsi3HUTENH BbI3BIBAIOT MMOBPEKICHUS XBOU?

10. Kak onpenenuTs NpoaoKUTEIbHOCTD )KU3HU (MaKCUMaIbHBIN BO3pPAcCT) XBOU?
11. Ot 4ero 3aBUCHUT BHIOOP PACCTOSHUS MEXKYy TOYKAMH UCCIIECOBaHUS?

12. XBor0 KaKkoro roja He0OX0IMMO cOOpaTh ISk MPOBEIACHHS OLEHKHA COCTOSHUS
aTMocgepHoro Bo3ayxa?

Dransl MpoBeIeHUS pabOThI:
1. IToAroTOBUTENBLHBIN:
- BBIOOp TEPPUTOPHUH U TOUYEK UCCIIEJOBAHMUS;
- cObop marepuana;
2. KamepanbHast 00paboTka cOOpaHHOT'O MaTepHara.

1. BeiOparh TOUKH HccienoBaHus, mpuMepHo 4 — 5. Touku JOMKHBI HAXOIUTCS Ha
OJHOW JMHHMU 10 Mepe YAaJeHHs OT MOTCHLUUAIBHOTO HCTOYHUKA 3arps3HEHUs B Ballel
MECTHOCTH — HACEJIEHHOTO MYHKTA, MPOMBIIIJICHHOTO MPEANPUATHS WIH aBTOMAarucTpallu.
KenarenpHo pacmojaraTh TOYKM IO JIMHUU MpeoOiaJaroliuXx BETPOB — B Ty CTOPOHY, B
KOTOPYIO BE€Tep CHOCUT MOTEHLHAIbHbIE 3arPA3HSIONINE BEIIECTRA.

PaccrosiHre Mex/1y TOUKaMH 3aBUCUT OT MOIIIHOCTH UCTOYHHUKA 3arps3HeHus. Eciu 3To
0O0JIbIION HACeNEeHHBI MYyHKT C MPOMBIIUICHHBIMU MPEANPUATHIMU U MHOTOYHCICHHBIM
aBTOTPAHCIIOPTOM, TO PACCTOSIHUE MEXKAY TOUKaMH MOTYT OBITh B mpenenax 1 KM (JaibHss
momanaka OyAeT yaaleHa oT ropojga Ha S5 kMm). Ecim 310 HeGombImas KoTenbHas, TO
paccTosiHue MeXAy IIoIaakaMu MoxeT cocTaBiaTh 400 — 800 metpos. Eciu aTo aBTOTpacca,
10 20 — 200 MeTpoB (B 3aBUCUMOCTH OT ITOTOKA aBTOTPAHCIIOPTA).

2. B kax0# Touke 00cne10BaHusl HE0OX0IMMO 0TOOPATh MOJIOJIBIE I€PEBBS, BRICOTOM
1-1,5 M ¢ OOKOBEIMH IOOETaMH HE MeHee 8.

3. Omucarh BBITONTAaHHOCTh Yy4YacTKa, MPUCBOMB COOTBETCTBYommi Oamr (1 —
BBITANTHIBAHUS HET; 2 — BHITONTAHBI TPOIBL; 3 — OCTAIOCh HEMHOTO TPaBbl BOKPYT JIEPEBbEB; 4
— HET HU TpaBbl, HU KyCTapHUYKOB). IIpM BBITONTAaHHOCTH TEPPUTOPUH, OLIEHUBACMOM
Oaymamu 3 v 4 olleHKa aTMOC(EPHOTO 3arpsi3HEHUsI HE BO3MOJKHA.

4. Ha BbIcOTE CBOErO pocTa codpaTh ¢ Kaxaoro aepesa (1 pepeBo B OAHOI TOUKE) 1O
30 xBonHOK (cyMMapHO 150 XBOMHOK). XBOMHKH JIOJKHBI OBITH B BO3pacTe 2 JIET, TO €CTh HAJI0
Opatb 00pas3Iibl XBOM ¢ TOOETOB BTOPOTO I'ojia XKU3HU — JIJIsl BCEX TOUEK OJUHAKOBO puc.].
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Puc.1. Yactu BeTBH XBOWHOTO JiepeBa CiIykalue OMOUHINKATOpaMu

5. OueHnTh NMPOAOHKUTEIBHOCTh XU3HM XBOM HA BETBU, C KOTOPOW OTOHMPAIOTCS
XBOWHKH, 110 OXBOCHHBIM Y4aCTKaM OCEBBIX ITOOETOB B COOTBETCTBHHU C PUCYHKOM 2.

[TonHbIi BO3pacT XBOU ONPEENISIETCS YNCIOM YYaCTKOB OCEBBIX TOOETOB C MOJHOCTHIO
COXPaHEHHOM XBOEH ILIIOC J10JIs1 COXPAHEHHON XBOU Ha CIIEIYIOLIEM 3a HUM YYacCTKe.

0,5 I 1,3

=t
L
[¥
]
Lad
I.I
»

Puc. 2. Cxema OMPCACICHUA ITPOAOJIZKUTCIBHOCTH ) KU3HU XBOU COCHBI

6. IIpoOy ¢ Ka)K70i TOUKH HA/I0 MOMECTUTDH B OTAEIBHBIN MakeT (JTydine OyMakHbIH) 1
cpa3y moamucarth ero (yka3blBaeTcs JaTa; TOYKa O0TOOPAa; CTENEHb BHITONTAHHOCTH y4YacTKa;
MPOAOIDKUTEILHOCTD )KU3HU XBOU Ha BETKE, OTKY/1a O€pyTCsl XBOMHKH).

2. IIpoBenenue onbITOB

2.1. AiiropuTm onpeaesieHHsi KJIacCOB MOBPEKIEHUSI U YCHIXaHUA XBOM

O6GopyaoBanue u mocyaa Martepuan

1. Jlyma 1. XBosi cOCHBI B Bo3pacte 2 jieT, He MeHee 30 mTyK

2. JIuneiika wim MIJITUMETpOBasi Oymara

AJITOPUTM NPOBeIeHMsI ONbITA Bonpocel u 3aganus




1. OcMOTpeTh XBOIO MPU MOMOIIIH JIYTIBI.

2. PaznenuTh BCIO XBOIO Ha COOTBETCTBYIOLIUE
KJIACCHI TI0 MPU3HAKAM MTOBPEXKIACHUS U YChIXaHUS
COTJIACHO OLIEHOYHOM Tabnuie 1 u pucyHky 1.

3. IloacuuTtaTh KOJIUYECTBO MOBPEXKACHHBIX
XBOMHOK B KaKJIOM KJIacce.

4. IlogcuynTaTh KOJINYECTBO XBOMHOK C
MPU3HAKAMHU YCBIXaHUS 10 KIJIACCaM.

1. 3aHecTu JaHHbBIE 110 KOJUYECTBY
MOBPEKICHHBIX XBOMHOK B Ta0HITy 2.

2. 3aHECTHU JaHHBIE M0 KOJUYECTBY
XBOMHOK C IPU3HAKaMU YChIXaHUS B
TabuIy 3.

2. Paccuutarh NpoOLEHT NOBPEKICHHBIX U
XBOMHOK C IPU3HAKAMH YCHIXaHHS
OTHOCHUTEJILHO OOIIETO KOJUYECTBa
coOpaHHBIX XBOMHOK.

OneHovyHas Ta0JIUI A

Tabmauma 1
OueHKa MOBPEKIEHUS U YCHIXaHUS XBOU
Kaacc noBpexnenusi | Buabl noppexneHuil XBou XapaKTepUCTHKA YChIXaHUA XBOH
/ RJ1acc ychbIXaHu s
KIT1/KV 1 XBOWHKA 0€3 TsATeH Her cyxux ydacTkoB
KIT2/KV 1 XBOMHKA ¢ HEOOIBIIMM YUCIIOM | HeT Cyxux y4acTKoB
MEJKUX MATCH
KIT3/KVY 2 XBOMHKa € OOJBIIMM YHCIOM | YCOX KOHYHUK 2-5 MM
YEPHBIX U JKENTHIX MSITCH
-/KV 3 - Ycoxma 1/3 xBOMHKHU
-/KY 4 - VYcoxino 0onee MOJOBUHBI XBOWHKH
WJIM BCSI XBOMHKA JKENTas ¥ cyXas
Knacchl noBpexneHHA (HEKPO3LI) 1 2 3
Kiacchl yChRIXaHHA 1 1 1 2 3 4

Puc. 3. Knnaccsl HoBpeX/1€HNs U YCHIXaHUS XBOU
3. O6padoTKa pe3yJIbTATOB ONBLITOB




Omnpenenenne Kiacca MOBPeKIeHUsI XBOH

Tab6muna 2

Kiacc KIT 1 KIT2 KII 3
MOBPEKACHUS
XBOH
Howmep XBouHKH 0€3 TsATeH XBOWHKH ¢ HEOOTBIIUM XBOWHKA € OOIBIIUM
nepeBa YHUCIIOM MEJIKUX MSATEH YHCIIOM YEPHBIX U
HKENTHIX TSATEH
IT. IIT. % LIT. %
1
2
3
Mecro
orbopa
MaTepuana
BeiBon: % XBOWMHOK — 0e3 MATeH, Ha % HEOOJIBIIIOEe YHUCTIO MEJKUX TSTCH

JKEJITOTO LIBETA, Y % MHOTO TIsiTeH 1o Beeit anuHe. Takum o0pa3oM, TOMHUHHUPYET KJIacc
MOBPCIKACHU A XBOU.

Tabnuua 3
OmnpenesieHue KJIacca yCbIXaHUSI XBOH
Knacc KV 1 KV 2 KV 3 KV 4
TIOBPEKICHHS
XBOH
Howmep Y XBOMHKH HET VY cox KOHYHK VYcoxmna 1/3 VYcoxio Gonee
nepeBa CYXHX y4acTKOB XBOMHKH Ha 2-5 XBOMHKH HIOJIOBUHBI
MM XBOMHKH WJU BCS
XBOHMHKA JKENTas U
cyxas
T % T % IIT. % IIT. %
1
2




Mecto

orbopa
Marepuana
BrBox: % XBOMHOK OTCYTCTBYIOT CyXH€ YUacTKH, y % ycoX KOHYMK XBOWHKH,
y % ycoxJla TpeTb XBOWHKH, % XBOMHOK — IMOJHOCTBIO cyxue. Takum oOpaszom,
JTOMUHHPYET KJTacc TOBPEXKACHHS XBOU.

CremnaiiTe BBIBOJ O YMCTOTE BO3/AyXa HA UCCIICYEMON TEPPUTOPHH IO Ta0uIIe 4.
Kitace unctoTel BO31yXa onpenensieTcs: Ipu NepeceueHnt Kiiacca MOBPEXKICHUS XBOU
Ha mo0erax 2 rojia >KM3HU 1 MaKCUMaJIbHOTO BO3pAcTa XBOHM Ha BETKE.

Tao0nuua 4.
OmnpenesieHne Kjaacca 3arpsi3HeHUs1 BO31yXa
Knacc noBpexkaeHusi XBou Ha moderax 2-rorojaa >KusHu

MakcnuMaabHBIH
BO3pPacT XBOH 1 2 3

4 | I-1I 111

3 | 11 I -1v

2 11 11 v

2 - v IVv-V

1 - v V-VI

1 - - VI

VYcnoBHble 0003HAUEHUS Kilacca 3arpsa3HeHus Bo3ayxa: | — maeanbHO uucthlif; 11 —
gucteiii; [II — oTHOCUTENBbHO 4YUCTBIA («HOpMay); IV — 3arps3HeHHBIA («TpeBoTay»);, V —
rps3HBIN («omacHO»); VI — oueHb TpsA3HBIN («BpeIHOY), ( — ) HE BO3MOXHBIC COUETAHUSI.

4. 3aBepmaromuii 3tan: Pa3paboTka KapThl CTEIICHU 3arpsI3HEHHOCTH aTMOC(HEPHOTO
BO3/lyXa Ha TEPPUTOPUH HCCIIEIOBAHUS C YKa3aHUEM UCTOYHUKOB 3arps3HEHUS; IPEe3EHTAIUs
pe3ynbTatoB uccienoBaHus. [loAroroBka yCTHOTO COOOHIEHHMS W MPE3EHTAlMH IO
pe3yabTaTaM MPOBEJICHHOTO UCCIEOBAHUS.

TpeOoBaHMsl K YCTHOMY COOOIIIEHUIO:

— IPOJOJDKUATENBHOCTE: A0 10 MuH;

— CTPYKTYpa: KpaTKasi akTyaJIbHOCTh MCCIIEIOBAaHUs, TUTIOTE34, 1eJIb, 3a]Ja4l, OOBHEKThI
Y METO/IbI, IOyYEHHBIC PE3yJIbTAThl U MX 00CyKIeHUE (MIPEACTABICHIE MPOTyKTa), BHIBOJIBI.

TpeOoBaHMs K CTPYKTYpe Npe3eHTAIUN:

1. TurynbHbII cnaiin. B BepxHel yacTu claiija HEOOXOAMMO OTpa3uTh HHPOpMAIHIO 00
0o0pa3oBaTeNbHONW OpraHW3alid, B KOTOPOH MPOBOIWIIOCH HCCienoBaHue. B
[EHTPATBHOU YacTH CJaiijie yKa3bIBaeTCs TeMa y4eOHO-HCCIeI0BATENBCKOTO MPOCKTA.
B HI)KHEH 4acTH CIipaBa yKa3bIBaIOTCSl YYaCTHUKH MTPOEKTA, BBITIOIHABIINE paboTy;
AKTYanbHOCTB;

I'mmotesa, nenb, 3a0a4u;
OOBeKTHI U METO/IBI MCCIIEAOBAHUS (MOTYT OBITH Pa30UTHI HA JIBa claiiia u Oomee);
PesynbTarsl uccnenoBanuii. MoryT ObITh MPECTABIECHBI B BUAE PUCYHKOB, IPaQUKOB,

kW




dboTorpaduii, TabIUI, KOTOPBIC AOKHBI UMETh CKBO3HYIO HYMEpAaIlUIO W Ha3BaHHE.
KOJIMYECTBO CHaﬁHOB 3aBUCUT OT 061,eMa Marcepuaia, HO HC OOJDKHO IPUBLIIIATH
OTBEJICHHOTO BPEMEHH Ha cooOmieHrne. MOXHO MPEICTaBIsATh MaTepHall He B IMTOJIHOM
O6’beMe, a TOJIBKO CaMbl BaXXHbBIC MOMCHTHI,

6. BrmBommr;

7. 3axmountenbHbli (“braaromapro 3a BHuManue” win “Criacu0o 3a BHUMaHuE”).
JIist co3manmsi Ka4eCTBEHHOM Mpe3eHTaIMy He00X0IMMO cOOJII0IaTh PsiJl TpEOOBaHUM:

O6mue 5. Ilpe3eHTanus QOJKHA HAUMHATHCS C TUTYJIBHOTO ClIAna, TIe
TpeboBaHUs YKa3bIBACTCS TEMA, CBEJCHUS 00 aBTOpE U T.1I.
6. Ha cnaiinax He00X0IMMO pa3MenaTh TOJbKO TE3UCHI, KIIOUEBbIC
CJI0Ba, rpadudecKue MaTepuabl (CXeMbl, PUCYHKH, TAOJIUIIBI, (OTO
U T.IL.).
7. Wcnonb30BaTh €AUHBIN CTUITE 0OPMIICHHUS.
8. KonuuecTBo cnaiiioB JOKHO OBITH JOCTATOYHBIM JUIS PACKPBITHS
TeMBbI, HO He Ooiiee 20-TH.
[pudrer 6. Crnegyer ucnosib30BaTh CTaHAAPTHBIE, IIUPOKO PaCHpOCTpPaHEHHBIE
mpudThl, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u 1p.;
7. Pazmep mpudTa 1151 3aroIOBKOB — HE MeHee 24, i1 nHpopMaIiy He
MmeHee 18.
8. He pexoMeHayeTcs MCIONIB30BaTh Pa3HbIe TUIBI MIPU(TOB B OHOM
Mpe3eHTAlUH.
9. Jlns BeimencHuss WHPOPMAIUU CIIEIYeT HCHOJIb30BaTh JKUPHBIN
mpudT, KypCcUB WM MOAYEPKUBAHUE.
10. He 310ynoTpe6asTh MPONUCHBIME OYKBaMHU.
®oH 3. XenarenbHO HCMOIB30BaTh OJJHOTOHHBIN ()OH HEIPKUX MACTEIBHBIX
TOHOB.
4. Jlns ¢poHa MpeanoYTHTEIbHBI XOJI0IHbIE TOHA.
Hcnonb3oBanue 3. Ha onmHom cnaiine pexkOMeHIyeTcs HCIOJIb30BaTh He Oosee 3-X
1BeTa I[BETOB: OJUH JJ1s1 GOHA, OJIUH JJIs 3ar0JI0BKA, OJMH JIJISl TEKCTA.
4. Jlns ¢hoHa U TEKCTa UCTIOIH30BATh KOHTPACTHBIC IBETA.
[IpeacraBnenue 4. PexomeHayeTcs UCTIOIB30BaTh KOPOTKHUE CJIOBA U IIPEATIOKECHHUS.
nHpopmarun 5. MuHUMH3UPOBATH KOJINYECTBO MPEJJIOTOB, Hapeyuu,
MpHUIAaraTeabHbIX.
6. 3aroJIoBKM JIOJKHBI ITPUBJIEKATh BHUMAHUE ayIUTOPUU.
Ob6beMm He crout 3amonHATh ONWH CHAA CIUIIKOM OOJBIIUM O0BEMOM
nHpopmarun nH(pOpMaIUU: JTIOANM MOTYT €IMHOBPEMEHHO 3allOMHHUTH HE Ooyiee Tpex
(akToB, BBIBOJIOB, OTPEICICHUH. -

2.2. OueHoYHbIe CpeACcTBAa PYOEKHOr0 (TEMATHYECKOIr0) KOHTPOJS MO
aucuumiaune «buosorus»

PyGexnprii  kouTpons mo gucumiuinHe «buosorms» mpoBomuTcs B opme
KOHTPOJIbHBIX pa60T Ha OTACJIbHBIX 3aHATHUAX ITOCJIC 3aBCPIICHUA U3YUYCHU IICPBOT0, BTOPOIo,
TPETHErO U YeTBEpTOro pasneios. [locie 3aBepiieHus nATOro pasaena pyoeKHbI KOHTPOIb




npoBoAUTCS B ¢opMe 3alIuThl Kelca: MpeICTaBICHUs] Pe3ylbTaTOB pELIEHUS KelcoB
(BBICTYILIEHUE C TTpe3eHTaIrei ). PyOesKHBIN KOHTPOITb MIECTOTO pa3/iena MPOBOIUTCS B popme
3alUThl MPOEKTA: MPEACTABICHUS PE3YJIbTaTOB BHIIOJHEHUS Y4eOHO-HCCIIEN0BATENHCKOIO
IIPOEKTa (BBICTYIUIEHUE C MPE3EHTaLUEN ).

[TpuBeneM mpuMepsl 3a1aHUi U1 KaXKIOro TUIA pyOeKHOTO0 KOHTPOJIS.

1. KourpoabHas padora “Mosieky/JIsIpHbIi YPOBeHb OPraHU3aliu KHBOI0”.

B pesynbraTe ocBoeHust mepBoro pasaena “Kimerka — cTpykTypHO-GyHKIIMOHATBHAS
eIMHUIIA KUBOTO” 00YyYarOIUeCs CMOTYT:

— XapakTepu30BaTh CTpOoeHHE M (YHKIUU OCHOBHBIX OMOMOIMMEPOB, KIETKU U €€
CTPYKTYPHBIX DJIEMEHTOB;

— ONPENEIATh PE3yJIbTAThl U3MEHEHUSI T€HETUYECKOr0 KOa B MpOoIeccaXx MaTPUYHOIO
CUHTE3a;

— OpraHu30BBIBaTh HAOJIOJICHHE OMOJIOTHYECKHUX OOBEKTOB Ha MOJICKYJISIPHOM H
KJIETOYHOM YPOBHE.

KontponbHas pabora mpeacraBisieT co00i 3a7aHus B TECTOBOH (opMe pa3IMuHOTO
YPOBHS CJI0KHOCTH: “HU3KUN ", “CpeqHuil” ¥ “BbICOKMI”. B 3aBUCMMOCTH OT THIA U TPYIHOCTH
3aJlaHusl €r0 BBINOJIHEHHE OLIEHWBAETCS Pa3HBIM YHCIOM OamoB. BwionHeHHe Kaxaoro
3a/laHusl ““HU3KOTO” YpPOBHS CIIOKHOCTH OIleHWBaeTcsi 1 OamioM. 3a BHIIONHEHHWE 3aJaHuN
“cpegHero” ypoBHS CJIOKHOCTM B 3aBUCHUMOCTH OT TIOJHOTHI M TPaBWIBHOCTH OTBETA
IpUCBauBaeTcs 10 2 6aioB.

K 3amanuio “BbICOKOr0” YpOBHSI CIIOKHOCTH OTHOCUTCS perieHue 3amgad. llpum
MPaBUIILHOM pEIICHUH 3aJIJaHUH “BBICOKOT0” ypOBHS MpHUCBanuBaeTcs 3 Gaia.

3aaHus BCEX YPOBHEH CIIOXKHOCTH MPOBEPSIOTCS ABTOMATHYECKHU.

Pacnpenenenue 3a1aHuii 10 ypOBHSAM CII0KHOCTH IIPEICTABICHO B CIeAyIOIIEeH Tadnue:

Yposennb bann IIpouenTHOE Tun Bonpocos
CJI0KHOCTH coJepiKaHue
3aJaHusA 3aJJaHui
Huszkuii 1 65% - 33/1aHUS C BEIOOPOM OJTHOTO MPABUIHHOTO
OTBeETa
Cpennuit 2 15 % - MHOXECTBEHHBIN BBIOOD;

- BOIIPOCHI HA YHOPSA0OYMBAHUE WU
YCTaHOBJICHUE MPABUIHLHOM
MOCIIEI0BATEIHbHOCTH

Bricokuii 3 20 % - CUTyallMOHHBIE 3aJa4¥1 WUJIH BOIIPOCHI
IpelyCMaTpUBAIOLIUE PAa3BEPHYTHIA OTBET

Kpurtepuu onieHnBanus pyOeKHON KOHTPOIBHON paOOTHI:

Ouenka IIpoueHT BHINOJIHEHUSA
“OTINMYHO” 85-100%
“xoporo” 70-84%

“yIOBJIETBOPUTEIHHO 50-69%




“HeyI0BJIETBOPUTEIIBHO MeHee 49%

1. Azotucroe ocHoBanue ajgeHuH B Mosekyie JJHK kommiementapHo...
1) ryanuny;

2) IUTO3HHY;

3) ypauniy;

4) THMHHY.

2. K myprHOBBIM a30TUCTBIM OCHOBAHUSIM OTHOCSTCH. ..
1) aneHUH U I'yaHMH,;

2) ryaHuH ¥ [IUTO3UH;

3) LMTO3MH U ypauu,

4) ypari 1 aJieHuH.

3. Bribepute ¢pynkuuro nPHK?

1) XpaHeHue reHeTU4YeCKON HH(OpMaIH;

2) TpaHCIIOPT aMHUHOKHUCJIOTHI B puOOCOMY;

3) BXOAUT B cOCTaB puOOCOM;

4) nepenoc renernuyeckoii mungopmamnuio ot JHK k pudocome.

4. KJleTKM 3yKapuoT HE COAEepIKar...
1) muzocom;

2) pudocom;

3) Me30coM.;

4) xomrutekca I"onbmKu.

5. KneTku nmpokapuoT coiepikar...
1) KJIETOUYHBII LIEHTP;

2) SHIIOTTA3MAaTUYECKYIO CETh;

3) pu6OCOMBI M ME€30COMBI;

4) xomrutekc ['onbIKu U TU30COMBI.

6. Kakue opranonibl BCTPEUAIOTCA TOJIBKO B PACTUTEIbHBIX KJIETKaX?
1) sHIO0IIa3MaTHYECKASI CETh;

2) nJacTuabl;

3) MUTOXOHIpUH;

4) xomrutekc I'onbmKu.

7. B meTadazHOl XpOMOCOME BBIJICTISIOT. ..
1) nieun u HeHTpocomy;

2) IEHTPOCOMY U IIEHTPHOJIH;

3) LeHTpUONIN U LICHTPOMEPY;

4) HeHTpOMepY M IIeYH.

8. K aBroTpodam oTHOCSTCH. ..

1) BUpYyCHI;

2) XeMOCHHTe3HpPYIOIIHe 0aKTepHu;
3) rpuOsr;



4) mapa3uTH4YECKHuE OaKTEPHUH.

9. Tpanckpumnius — 3T0...

1) cBsi3piBaHre aMUHOKUCIIOTH ¢ TPHK;
2) mepeHoc aMUHOKHUCIIOTHI B pUOOCOMY;
3) yaBoenue monekyisl JJHK;

4) cunte3 ”PHK na marpune JHK.

10. Ecnmu xommpyromas 6enok dacth reHa coaepkut 6000 map HYKI€OTHAOB, TO CKOJIBKO
aMHMHOKHUCIIOT B KOAUPYEMOH MoJjieKyJe Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nmepeuncieHHbIX 0oie3Hel, BBI3BIBAIOTCS BUpycaMu?
a) TyOepKyJie3 u TuQTepus;

6) dudrepus u CITU/I;

B) CIIU /I 1 rpumnm;

T') TPUIII U TYOepKyIe3;

12. B pe3ynpTaTe NepBOro JENEHUs MEH03a IPOUCXOANT:
a) yBeIM4YeHue Habopa XpoOMOCOM;

0) yMeHbIIEHHEe HA00pa XPOMOCOM;

B) COXpaHEHNE NCXOTHOTO Habopa XPOMOCOM.

13. Yro npoucxoaut B anadase Il meitoza?

1) cnupanuzanus XxpoMocoMm;

2) pacxokJIeHHE K MOII0CaM JIBYXPOMATHIHBIX XPOMOCOM;
3) pacxo:kIeHue K MOJIcaM XpOMATH/;

4) pacronoxeHre XpOMOCOM B TUIOCKOCTH SKBaTOpa KJIETKH.

14. YcTaHOBHUTE COOTBETCTBHE

Opranoun OyHKUUA
1) pubocoma A) mepeBapuBaHUE OTMEPIINUX KIETOK
2) XJOpOILIACThI b) dotocunTes
3) AM30COMBI B) cunTe3 6enka
4) neHTpruOIH I') oOpazoBanue BepeTeHa JACTICHUS

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

15. BoiOepuTe XUMHUYECKUE SJIEMEHTHI KIICTKH, KOTOPBIE BXOJIAT B COCTaB OpPraHUYECKHX
BEIIECTB:
1) kanpImii;



2) yrJaepon;
3) IUHK;

4) Bogopon;
5) KUCJIOpoa;
6) Menb;

7) a3or.

16. YcraHoBUTE COOTBETCTBUE

['pynnbel aMUHOKHUCIOT [IpencraBurenu
1. HeliTpansHble A) TTyTaMUHOBAsI KHCJIOTA
2. Kucnbie b) nu3un
3. OcHOBHBIE B) ananun

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

17. B monekyne JJHK nykneotuasl, conmepxkamme afaeHuH, cocTaBisiioT 10%. Ckonbko
MPOIICHTOB B TAHHOW MOJICKYJIE HYKJICOTHIOB, COACPKAITUX [TUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monexyne PHK nykneotuipl, conepxamue ypauui, cocTaBisitoT — 30% u anenuH — 40%.
CKOJIBKO ITPOLIEHTOB a/IEHUJIOBBIX HYKJIEOTH10B conepkutes B 1ienu JJHK, kommiementapHoi
TOW, Ha KOTOpOM cuHTEe3upoBasiack 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Yyacrox monekynsl [JTHK cocroutr u3 60 map HykieotuaoB. Onpenenure MIMHY 3TOrO
ydacTtka (paccrosinue Mexay Hykiaeorugamu B JIHK cocrasnser 0,34 Hm)

1) 20,4;

2) 24;

3) 10,2;

4) 30.

20. ®parment ™monekyasl JHK comepxur 1230 HykI€OTHAHBIX OCTaTKOB. CKOJIBKO
AMUHOKHCIIOT OYJIET BXOJUTh B COCTaB Oeka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3amuTa KelCcoB: NMpeacTaB/eHne Pe3yJbTAaTOB PelIeH!s] KeHCOoB.



3ammra Keiica SBISETCS PyOEKHBIM KOHTPOJIEM IO TsATOMY paszzaeny “buonorus B
KHU3HU’, B pe3ysibTaTe U3y4eHUs KOTOPOTo 00yyaronifecst CMOTyT:
— QHAJIM3MPOBATh OSTHYECKUE ACHEKThl COBPEMEHHBIX HCCIEIOBaHM B 00JacTu
OMOTEXHOJIOTHH U TeHETUYECKUX TEXHOJIOTHil.
Jlis 3amuThl KeiicoB oOydarommmMes HeoOxoaumo B pamkax BCP moaroroButs ycTHoe

COOOIICHHUE TI0 pe3ysIbTaTaM PEIIeHUs Keica C MOATOTOBKOM Mpe3eHTAITHH.

Kputepuu onieHnBaHusi yCTHOTO COOOIICHHUS:

3asBJIEHHON TeEME U
B IIOJIHOW Mepe €€
packpbIBaeT

Baaasl
Kpurepun
OLICHUBAaHUSA
1 0aaa 2 paJi1a 3 0a1a
1. CooTBeTCTBHE coJiep)KaHue JOKJaaa colepKaHue coepKaHue
coJiepKaHusl JOKJIaa | JUIIb YACTUYHO JIOKJIaza, 3a IOoKJIaaa
3asBJICHHON TEME COOTBETCTBYET HUCKJIIOUEHHUEM COOTBETCTBYET
3a9BJIEHHON TEME OTHEIBHBIX 3a9BJIEHHOU TEME U
MOMEHTOB, B MMOJIHOW Mepe €€
COOTBETCTBYET packpbIBaeT

2. CteneHb
PaCKpBITHS TEMBI

packphiTa Majasi 4acTh
TEMBI;, IIOUCK
nH(popManuu MpoBeAEH
MMOBEPXHOCTHO; B
W3JI0KCHUU MaTepuasa
OTCYTCTBYCT JIOT'UKa,
JTOCTYITHOCTh

TeMa pacKphITa
XOpOIIIO0, HO HE B
IOJIHOM 00BEME;
uHpopMaun
MIPEJICTABICHO
HEJ0CTaTOYHO; B
OTJICTBHBIX CITydasx
HapyIIeHA JIOTUKA B
U3JI0KECHU T
MaTepuana, He
COBCEM JIOCTYITHO

TeMa pacKphITa
MTOJIHOCTEIO;
MPeJICTaBJICH
000CHOBAHHBIN
00BEM
uHpOpMaLnu;
H3JI0KEHHE
marepuasa
JIOTUYHO, JIOCTYITHO

3.YMeHue 10CTynHo
¥ TIOHSTHO TIepeaaTh
cojiepKaHue TOKIaaa
B BHJIC TIPE3CHTANT

W3 NIPEACTABICHHON
MIPE3EHTALMHU HE COBCEM
MOHSTHA TEMATUKA
HCCIIEIOBAHUS, JETaIn
HE PacKphITHI

Ha OCHOBE
MPEJCTaBICHHOMN
pe3eHTAINH
dopmupyercs
o0111ee MOHUMAaHUe
TEMAaTUKHU

Ha OCHOBE
MPEJCTaBICHHOMN
Mpe3eHTalUN
dopmupyercs
MOJIHOE ITOHUMAaHHE
TEMAaTHKH




HcCciIea0BaHus, HO
HEC JCHBI ACTAIN

UCCIIEN0BaHMA,
PACKpBITHI JeTanu

O11eHUTE TPE3CHTAIMIO 1O CISAYIOIINM KPUTEPHSIM:

Kpurtepun baxnbl
OlleHUBAHUS
0 1 2
MOJTHOTA nHpopMmanus, nHpopmarus, MIPE3CHTAIIHS
HUCITOJIB30BaHUA HCIIOJIb3yCMasd B MMpeacCTaBJICHHAA B COJACPIKHUT MMOJIHYIO
y4eOHOro Marepuana | mpe3eHTaluu, He Ipe3eHTalNH, U YETKYIO
OTHOCUTHCA K TEME OTHOCHUTCA K TEMC, I/IHq)OpMaL[I/IIO,
HO HEJJ0OCTaTOYHO JIOCTaTOYHYIO JJIs
MOJTHO PACKPBIBAIOT | (hOpMHUPOBAHUS

€€ COACpIKaHNC

MMpEaACTaBIICHHUA O
TEMEC

JIOTHKA HW3JI0KCHUS
Marepuaia B
COOTBETCTBUH C
MJIaHOM U TeMOM
3aJaHus

MaTepHain
MIPE3CHTAIH HE
COOTBETCTBYET TEME,
IIJIaHa HET

MaTtepual
Mpe3eHTalUN
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, IaH
MIOCTPOEH HE TOYHO

Marepual,
MIPUBEICHHBIN B
Mpe3eHTalUN
MMOJTHOCTBIO
COOTBETCTBYIOT
TeMeE 3aJaHus 1
COCTaBJICHHOMY
MJIaHy

TCPMHUHOJIOTNYCCKasd U
opdorpadudeckas
rPaMOTHOCTb

B IIPE3CHTAIMU
MPUCYTCTBYIOT
opdorpapuyeckue
OIIMOKH, HE BCE
TCPMHUHBI IPUMCHCHBI
IO CYIIECTBY

B IIpPE3EHTalUN
PUCYTCTBYIOT

opdorpaduyeckue
OIMMOKHU, TEPMHUHBI
IPUMEHEHBI BEPHO

B IIpPE3EHTAlUN
OTCYTCTBYIOT

opdorpaduyeckue
OIMMOKHU, TEPMHUHBI
PUMEHEHBI BEPHO

aKKypaTHOCTh U
OPUTMHAIBHOCTh
IIOCTPOEHHUS

Mpe3eHTAIHS
MOCTpOeHa 0e3 ydera
KOMITO3UITHT
CIaimoB, 0e3
COOTIOICHHUS
TpeOoBaHUH K
mpudram u
[[BETOBOMY
oopmienuro

Ipe3eHTaIHA
MOCTPOEHA C
y4eToM TpeOOoBaHUIA
K 0(hOpMIICHHIO, HO
HET €MHOTO
odopmIIeHUS
CIIaIoB

pe3eHTAINS
MIOCTPOEHA B
MOJIHOM
COOTBETCTBUHU C
TpeOOBaHUSIMU
odopmIteHusl,
UCIIOJIb30BaH
OpUTHHAIBHBIN
MOAXO0M K

0 OpMIICHHUIO
CIIaIoB

IIxaja nepeBoaa 0a/1J10B B OTMETKY




17-15 6amoB - «5»

14 - 9 6ayoB - «4»

8-6 0amIoB -«3»

Menee 6 6a7UI0B MITH OTCYTCTBHE PAOOTHI - «2»

3. 3ammura npoekra:
HCCJIeI0BATEbCKOT0 MPOEKTA.

NpeacTaBJIeHHe Pe3yJabTATOB BbINOJHEHHUsI Y4eOHO-

3amuTa TMpoeKTa SABIseTcs PYOeKHBIM KOHTPOJIEM IO IIECTOMY pasferny
“BHOYKONIOTUYECKUE HCCIEAOBaHUs ", B PE3yJbTaTe HU3YUYCHHsS] KOTOPOTO OOydarolIuecs
CMOTYT:

— ONHUCHIBATh METO/IbI OMO3KOJIOTMYECKUX UCCIICIOBAHUA;

— MJIAaHUPOBATh OMOIKOIOTMUECKUN IKCIIEPUMEHT;

— MPOBOAUTH OMO3KOIOTUYECKHI HKCIICPUMEHT;

— UHTEPIPETUPOBATH PE3YJIbTAThl IPOBEIECHHOTO OMOIKOIOTHYECKOTr0 HIKCIIEPUMEHTA
C MCIIO0JIb30BaHUEM KOJIMYECTBEHHBIX METO/IOB.

JUist 3ammTBel TPOEKTOB OOydaromumMcsi HeooxoauMo B pamkax BCP moaroroButh
YCTHOE COOOIIEHHE MO pe3ybTaTaM BBIOJHEHUS yUeOHO-HCCIIEIOBATEIBCKOTO MPOEKTa C
MpEe3EHTaLH.

TpeboBanus K Mpe3eHTaluU U COOOIICHUIO OMTUCAHBI B IPUMEPE BHIMOIHEHUS Y4eOHO-
HCCIIEIOBATENbCKOTO TPOEKTA.

Kputepuu onieHnBaHusi yCTHOTO COOOIICHHUS:

Baaasl
Kpurepun
OLICHUBAaHUS
1 0aaa 2 paJi1a 3 0a1a
1. CooTBeTCTBHE coJiep)KaHue JOKJaaa colepKaHue coepKaHue
coJiepKaHusl JOKJIaa | JUIIb YACTUYHO JIOKJIaza, 3a IoKJIama
3asBJICHHON TEME COOTBETCTBYET HUCKJIIOUEHHUEM COOTBETCTBYET
3a9BJIEHHON TEME OTIEIBHBIX 3a94BJIEHHOU TEME U
MOMEHTOB, B IMOJIHOW Mepe €€
COOTBETCTBYET packpbIBaeT

3asBJIEHHON TEME U
B IIOJIHOW Mepe €€
packpbIBaeT

2. CreneHb packpsiTa Majiasi 4acThb TeMa pacKphITa TeMa pacKphITa
PaCKpPBITHS TEMBI TEMBI; IOUCK XOpOIIIO0, HO HE B MOJTHOCTBIO;
nH(popManuu MpoBeAEH | MOJTHOM 00BEME; MIPE/ICTaBIICH
IIOBEPXHOCTHO; B uHpopMaun 000CHOBaHHBIH
U3JI0’KEHUU MaTepuaia MPEJICTaBICHO 00BEM
HEJOCTAaTOYHO; B uH(pOpMaInK;
OTJIENbHBIX CIyYasiX | U3JI0KEHUE




OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

HapyIlIeHa JOTHKa B
U3JI0KEHUHU
marepuaia, He
COBCEM JIOCTYITHO

marepuaia
JIOTUYHO, JOCTYIITHO

3.YMeHue 10CTynHo
¥ TIOHSTHO TIepeaaTh
cojiepKaHue JTOKIaaa
B BHJIC TIPE3CHTANT

W3 IPEACTABICHHON
MIPE3EHTALMHN HE COBCEM
MOHSTHA TEMATUKA
HCCIEA0BAHMS, 1ETAN
HE PaCKPBITHI

Ha OCHOBE
MPECTaBICHHOMN
[pe3EHTAlUN
dbopmupyercs
00111e€ TOHUMAaHKUE
TEMATHKU
HCCIICIOBAHUS, HO
HE SICHBI JIeTaIu

Ha OCHOBE
MPEJCTaBICHHOMN
[pe3CHTAlUN
dbopmupyercs
II0JIHOC ITOHUMAaHUEC
TEMATHKU
HUCCIEN0BaHU,
PACKPBITHI JIeTaTN

OneHuTe NPE3EHTAIMIO 110 CIEAYIOIIUM KPUTEPUSIM:

€C COACPpIKaHUC

Kpurepun banasi
OLleHUBAHUS
0 1 2
IIOJIHOTA uHpopManus, uHpopManus, IIpEe3CHTALNS
UCTIOJIb30BAHUS UCTIONIb3yeMast B IPE/ICTABICHHAS B | COEPKUT MOJIHYIO
y4eOHOro Marepuana | Ipe3eHTallH, He IPe3eHTAIHH, U YETKYIO
OTHOCHTBCS K TEME OTHOCHTCS K TeMe, | mH(popManuio,
HO HEI0CTaTOYHO JOCTaTOYHYIO JUIS
HIOJTHO PAaCKPHIBAIOT | GOPMUPOBAHUS

MMpEaACTaBJICHUA O
TEMEC

JIOTUKA U3JI0KCHU S
Marepuaia B
COOTBECTCTBHUH C
IUTAHOM U TEMOit
3aaHuA

Marepuan
MIPE3CHTAINH HE
COOTBETCTBYET TEME,
TUTaHa HET

MaTtepual
Mpe3eHTaAlUN
YacCTHYHO
COOTBETCTBYET TEME
3aIaHusl, IUIaH
MOCTPOEH HE TOYHO

Marepua,
MIPUBEICHHBIN B
Mpe3eHTalUN
MOJTHOCTBIO
COOTBETCTBYIOT
TeEME 3aJaHUA U
COCTaBJICHHOMY
TJIaHy

opdorpaduyeckas
IPaMOTHOCTD

TCPMHUHOJIOTNYCCKasd U

B TIPE3CHTAIIH
HPUCYTCTBYIOT
opdorpadpuueckue
OIIIMOKH, HE BCE
TEePMHUHBI TPUMEHEHBI
0 CYIIECTBY

B IIpPE3EHTalUN
HPUCYTCTBYIOT

opdorpapuyeckue
OLITMOKH, TEPMHUHBI
HNPUMEHEHBI BEPHO

B IIPE3EHTAlUN
OTCYTCTBYIOT

opdorpadpuyeckue
OLITMOKH, TEPMHUHBI
NPUMEHEHBI BEPHO




aKKypaTHOCTb U Tpe3eHTALHS Mpe3CHTALNS pe3CHTALNS
OpPUTHHAIILHOCTD MOCTPOCHA 0e3 yueTa | MocTpoeHa ¢ MOCTPOCHA B
MMOCTPOCHHUS KOMITO3HIIUH y4eToOM TpeOOBaHUH | MTOJTHOM
claigoB, 0e3 K 0()OpPMJICHHIO, HO | COOTBETCTBUHU C
coOroIeHus HET €IUHOTO TpeOOBaHUSAMHU
TpeOoBaHUH K oopmienus odopmieHus,
mpudram u ClaiI0B HCIIOJIb30BaH
[[BETOBOMY OPUTHHAIILHBIHA
oOopMIICHUIO IMOAXOJ K
oopmieHHIO
CJIAIOB
Kputepun oneHWBaHHMS 3allUThl MPOEKTa: Oauibl 3a YCTHOE COOOINEHHUE |

MNpE3CHTANIO CYMMUPYIOTCA. OLICHKA BBICTABJIACTCA B COOTBETCTBUU CO IIKAJIOM:

17-15 Gamios - «5»
14 - 9 Gau1oB - «4»
&-6 0aoB -«3»

Menee 6 6a/UI0B MITH OTCYTCTBHE PAOOTHI - «2»




OuneHouHble cpeacrea HpOMe)KyTO‘{HOﬁ aTrTeCcTalMm o JIMCHMIJINHE «buojorus»

[IpomexyTouHass KOHTpOJb MO JucHuiuinHe «buonorus» mnpoBoauTcs B BHIE
MUCHbMEHHOM MTOTOBOW KOHTPOJIbHOM paboThl. KoHTponpHas pabora BKitoyaeT B ceds aBa
TUIA 3aJaHUil: TECTOBBIE BOMPOCHI, HANPABIEHHWE HA MPOBEPKY YCBOCHUS TEOPETHUECKOIO
MaTepuana, W 3aJadd W 3aJaHds, HANpaBlIeHHbIE Ha TPOBEPKY C(HOpPMHUPOBAHHOCTHU
MPAKTUYECKUX YMEHUH.

Yacte 1 comepxut 15 3amanuii ¢ BBIOOPOM OAHOTO BEPHOTO OTBETA U3 4eThipex U 10
3aJlaHull C BBHIOOPOM HECKOJBKHX BEPHBIX OTBETOB, HA COOTBETCTBUS OMOJOTHYECKUX
00BEKTOB, MPOIIECCOB U SIBICHUN.

Yacte 2 comepxuT 4 3agauud M3 pa3HbIX TEM AUCHUIUIMHBI U | MpakTHUKO-
OpUEHTHUPOBAHHOE 3alaHue, (QOPMUPYEMO B COOTBETCTBUM C  METOJIUYCCKUMU
PEKOMEHIallUsIMHU.

B 3amanusx 1-15 BeiOepute oMH MPABIILHEIN OTBET:

BAPHUAHT 1
1. XUMHWYECKYHO OCHOBY XPOMOCOMBI COCTABJISAET MOJIEKVYJIA
1) ne30kcupUOOHYKIENHOBOM KUCIOTHI
2) puOOHYKJICMHOBOU KHCIIOTHI
3) nunuaa
4) monucaxapusa
2. KIIETOYHOE CTPOEHUE OPTAHU3MA CBUAETEJIbCTBYET:
1) npyHIMIIMATBLHOM OTJIMYMH PACTEHUH OT KUBOTHBIX
2) eAMHCTBE OPraHU4YECKOro MUpa
3) cxoJlICTBE KUBOW U HEXKUBOW KIICTKH

3.YAAJIEHUE JUMEPOB TUMHWHA B MOJIEKVYJIE IHK ITPOUCXOUT B
I[MTPOLIECCE

1) TpancBepcuun

2) penapanuu

3) peruMKanuu

4) Tpancopmanuu

4 MEHO3 - DTO:

1) crioco6 neneHust KJIETOK, TPU KOTOPOM MPOUCXOIUT YMEHBIIICHUE (PEIYKITHS) YUCIIa
XPOMOCOM BJIBOE M MEPEX0/I KJIETOK M3 AUTUIOUHOTO COCTOSHUS (2Nn) B rarioniHoe (n)
2) ciocob JieneHust KIEeToK, MPH KOTOPOM COXpaHseTCsl AUTIOUAHBIH Habop XpoMOcoM
3) criocob neneHus KJIETOK, MPUBOISIINN K 00pa30BaHUI0 MHOTOSIICPHBIX KIETOK

5. U1 KJIETOK PACTEHU HE XAPAKTEPEH CUHTE3

1) aMMHOKHCIIOT

2) HYKJIEOTUJOB

3) rmMKoreHa

4) hochonunuaos

6. B [IPO®A3E MUTO3A JJJIMHA XPOMOCOMbBI YMEHBIIAETCSA 3A CUHET
1) Tpanckpunun

2) penyTiMKanum

3) nenatypauuu

4) ciupanu3ainuu

7. BIATOJAPS KOHBIOI'AIIUN 1 KPOCCUHI'OBEPY ITPOUCXOJUT

1) yBennyeHue yuciia XpoMoCcOM B/IBOE



2) oOMeH TeHeTHIeCKO HHPOpPMAITHEH MEX Ty TOMOJIOTHYHBIMH XPOMOCOMaMHU
3) yMEHbIIEHUE YUCIIa XPOMOCOM BIBOE

4) yBenUYEHHUE YUCIIA TaMeT

8. OCOBU, B IOTOMCTBE KOTOPBIX OBHAPYXHNBAETCSA PACIIEITJNIEHUE
[MPU3HAKOB, HA3BIBAETCA:

1) reTepO3UroTHHIMU

2) rOMO3UTOTHBIMU

3) reMU3UTOTHBIMHU

9.'AMETHI, OBPA3YEMBIE 'OMO3UT'OTHBIMU OCOBAMU [1PU
MOHOI'MBPUJIHOM CKPELIVBAHUWU:

1) BB, Bs 2)B,B

3) BB, BB 4) B, BB

10. BCE PEAKIIMU CUHTE3A OPTAHUYECKUX BEIIECTB B KJIETKE
[MPOUCXOIAT

1) o6pazoBanunem mosexkyia ATO

2) ¢ 0OCBOOOXKIEHUEM YHEPTUH

3) pacuienjieHueM BEIIeCTB

4) UCTIOB30BAHUEM DHEPTUHU

11. U3 OJTHOM MOJIEKYJIbI HYKJIEMHOBOW KHCJIOThI B COEJIMHEHUU C
BEJIKAMU COCTOUT

1) Mutroxonapus

2) xpomocoma

3) ren

4) xnoporuiact

12. JOYEPHUE XPOMATUIbI CTAHOBATCA CAMOCTOSATEJIbHBIMU
XPOMOCOMAMU IIOCIJIE

1) cnapuBaHMsI TOMOJIOTMYHBIX XpOMaTH]L

2) oOMeHa yyacTKaMu MeX/1y TOMOJIOTUYHBIMU XPOMOCOMaMHU

3) pa3zneneHus, COEANHSIONIEN X LIEHTPOMEPHI

4) BbICTpauBaHUsl XpPOMOCOM B 3KBAaTOPUAIBHOMN TNIOCKOCTH KJIETKH

13. TEHETUYECKHUI KOJT - DTO:

1) Habop KJIETOYHBIX TCHOB

2) HyKJIEOTUIHAs TIOCJIEIOBATEILHOCTh I'eHa

3) reHeTHYeCKast SKCTIPECCHs

4) cucrema 3anyucu reHeTUYecKor HHPOpMaLUU

14. B KAKUX 13 ITEPEUNCJIEHHBIX OPT’TAHEJIJI CAMAS BBICOKASA
KOHIIEHTPAIIUSA Ca*

1) sanpe

2) MUTOXOHIPUAX

3) nuroriazme

4) anmapare ['onbmxu

15. KAKME U3 ITEPEYUCIIEHHBIX HMKE CTPYKTVYP KIIETKM HE UMEIOT
MEMBPAHbBI

1) mu30coMBI

2) XJIOpOIIACTHI

3) AIpBIIIKI

4) anmapar ['onbmxu



ITaJ0HBI OTBETOB

Ne 3aanns 1L (2345|678 ]9] 10| 11 (12 | 13 | 14 | 15

OTBET L(2f(4 (1342|124 |2 |3 |4] 2] 3

B 3aganusax 16-20 BeibepuTe HECKOIBKO MPABUIIBHBIX OTBETOB MM YCTAHOBUTE COOTBETCTBHE
WM TIOCJIEI0BATENBHOCTD:

16. BOCCTAHOBUTE B UICTOPUYECKOM IUJTAHE ITOCJIEJOBATEJIBHOCTb
STAIIOB BO3EMCTBUS YEJIOBEKA HA BUOCDEPY:

1) ycunenue BIUSHUS HAa IPUPOJLY C KOPEHHBIM MpeoOpa3oBaHUEM YaCTH 3KOCHUCTEM;

2) U3MEHEHHE YKOCUCTEM Yepe3 MacTh0y CKOTa, YCKOPEHHE POCTa TPAB MyTEM UX BBIKUTaHHS
U T. I

3) rino6anbHOE U3MEHEHUE BCEX IKOJIOTUYECKUX KOMIIOHEHTOB B IIEJIOM B CBSI3U C
HEOTpaHUYEHHON MHTEHCU(DUKAITNEH X035 HCTBA;

4) cBepXMHTEHCHBHAs 0X0Ta 0€3 Pe3KOro N3MEHEHHsI SKOCUCTEM B MIEPUOJ CTAHOBIICHUS
YeJI0BEYECTBA;

5) Bo3neiicTBHeE 01l Ha OUochepy JHIIb KaK OOBIYHBIX OMOJIOTHYECKUX BHJIOB.

17. BBIBEPUTE ITPOLIECCBHI, ITPOTEKAIOIIME B [TPO®A3E ITEPBOI'O AEJIEHUA
MEHNO3A

1) oOMeH yuacTKaMHu XpOMOCOM

2) nabop xpomocom u uncio monekyn JJHK B kierke — 4ndc

3) AeneHue HEHTPOMEP XPOMOCOM

4) dopmupoBaHUE BepeTeHA ACTICHUS

5) BeICTpanBaHUE XPOMOCOM IO SKBATOPY KIETKU

18. YCTAHOBUTE ITIOCJIEJIOBATEJILHOCTh CTAJIN MHJNBUIY AJIBHOI'O
PA3BUTHUA UEJIOBEKA, HAYNHASA OT 3UT'OTHI.

1) dopmupoBaHUE YETHIPEXKAMEPHOTO CepIia

2) obpazoBaHue 0JIACTOMEPOB

3) bopMupoBaHHE HEPBHOW CUCTEMBI

4) popMupoBaHrE ME30ICPMBI

5) obpa3zoBaHMEe ABYXCIOWHOTO 3apOIbIia

19. BBIBEPUTE TPU ®YHKIIUU ITJIASMATUYECKOM MEMBPAHBI

1) obGecrieunBaeT NOCTYIUICHNE B KJIIETKY MOHOB M MEJIKUX MOJIEKYJI

2) obecrnieurBaeT NepPeIBHKCHUE BEIIECTB B KJIETKE

3) OTrpaHUYUBAET IUTOILIA3MY OT OKPY KAIOLIEH cpeibl

4) y4acTBYyeT B MOTJIONMIEHNUN BEIIECTB KIETKOMN

5) mpuaaeT KIETKe XeCTKyo popmy

6) cyxut Matpunen 1 cuaTe3a nPHK

20. YIIOPAAOYUTE MCKOITAEMBIE ®OPMbI UEJIOBEKA 110 BPEMEHU
CYILECTBOBAHUS, HAUNHASI C CAMOM JIPEBHEN ®OPMBI:

1) Yenosek ymenslii

2) KpoMaHbOHIIBI

3) Heannepranbiisl

4) YenoBek MpsIMOXO TSI

5) ABcTpanonurex



ITaJ0HBI OTBETOB

Ne 3anannsa 16 17 18 19 20

OTBET 5,4,2,1,3 1,4 2,5,4,3,1 1,3,4 5,1,4,3,2

B 3apanusx 21-25 pemure 3a1a4u:

3ananme 21. 3agaua Ne 1.

YMeHue uenoBeka BIIaJeTh MPEUMYIIECTBEHHO MPaBOM PyKOW TOMHHHUPYET HaJ YMEHUEM
BIIAJIETh MIPEUMYIIIECTBEHHO JIEBOI pyKoi. Kakoe moToMCTBO MOYKHO 0KHIATh OT Opaka:
Mysx4anHa — ipaBiia (reTepO3UTroTHA) U JKCHIIWHA — TPaBIia (T€TEPO3UTOTHA).

3aganue 22. 3agaua Ne 2.
VY yenoBeka HEKOTOpBIE (OPMBI OIM30PYKOCTH JOMUHHUPYIOT HaJl HOPMAJIbHBIM 3pEHHUEM, a

KapHii IBET I11a3 Haj roixyobiM. Kakoe moTOMCTBO MOXKHO OXHIaTh OT Opaka:

Bbrnuzopykoro (rerepo3uroTHOro0) royry0oria3oro My>KYMHbI M TONyOOTIa30i KEHIIUHBI C
HOpPMaJIbHbIM 3pEHUEM;

3aganue 23. 3agaya Ne.3 Ha peGenka ¢ | rpynmoii KpoBU B pOAIOME MPETEHAYIOT B
POIUTENBCKHE MAPHI:

— 1 mapa: mars c I, oren ¢ IV rpynnoit kpoBu;

— 2 nmapa: Marts co I, oren ¢ III rpynmnoii kposu.

Kaxoit mape npuHayie:)xut peoeHoK?

Pemenne. PeGenok c I rp. kposu mo rerotuny — [°I°. Takoe coderanue aymienceii BO3MOKHO
TOJIBKO B CIIy4ae, €CJIM TaMeThl ¥ OTIIa, U MaTepH OyayT coaepxkath ayienu [°. CrnenoBarenbHo,
3Ta KOMOWHAIIMS T€HOB MOTJIa OCYIIECTBUTHCS TOJIBKO MPH 3a4aTH peOCHKA B CITydae BTOPOi
Mapel, KOrJa MaTh ¥ OTELl TETEPO3UTOTHL. 3alIUIIEM CXEMY CKPELIMBAHHUS:

P:TAT° @xIBI° d; GP: 0,51 A +0,51°;, GA: 0,51 B + 0,51°; => F1: 0,25 I°I°.

OueBHUIHO, YTO MEpBasi CyNpy>KecKas napa MpeTeH10BaTh Ha 3TOro pedeHKa He MOXKET, T. K. Y
Hee MOTyT ObITh 1eTH TonbKo co I u 11 rpynnamu kpoBu:

P:I°1° @ x I A IBJ; F1: 50% 1A I° u 50%IB I° (y neteii 11 u III rp. KpoBH COOTB.).

OtBet. PeOeHOK MPUHAANIEKHUT BTOPOH Mape CyIpyros.

3ananue 24. 3agaua Ne 4. [Ipoananu3upyiiTe XapakTep nepenadyd peuecCuBHOr0, YaCTUYHO
CIICTIIICHHOTO € TI0JIOM, HACJIEJICTBEHHOTO 3a00JIEBaHUS OT MaTepH K IIOTOMKaM.

Pemenne. P:2X aX a IX AY A 6omeHa F1: QX AX a3 XaY AF2:2X AXa; X aXa;d
X AY A ; 8X aY A GonbHa

OtBet. bone3nb nepegaeTcs OT MaTepu Yepe3 AETEH U MPOSBIISETCS TOJIBKO Y BHYYEK.
3aganue 25 V3 sneMeHTOB cooOriecTBa (TOJEBKA, 36pHO 371aKOB, (PUIIMH, XOPEK) COCTABHTE
MUIIEBYIO LIETb U HA OCHOBAHMM MPABHJIA SKOJOTMYECKON MUpPaMUIbl ONPEAEIINTE, CKOIbKO
HY>KHO 3€pHa, 4TOOBI B JIECY BBIPOC OJIUH (PUIMH Maccoi 2,5 Kr.

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

BAPHUAHT 2



1. CXOJICTBO KJIETOK PACTEHUM U X)KUBOTHBIX 3AKJIIOYAETCS B HAJIMUMU:
1) muTomnazMaTuyecKoli MEMOpPaHBI, IUTOILIA3MEI U SIpa
2) BaKkyoJIel C KJIETOYHBIM COKOM
3) KJIETOYHOM CTEHKH
4) sinpa u 1IeHTpHOJIeH
2. XUMNYECKYIO OCHOBY XPOMOCOMBI COCTABJIAET MOJIEKVYJIA
1) pubOHYKIIENHOBOM KHCIOTHI
2) 1e30KCUPUOOHYKIEHHOBOM KUCIOTHI
3) nunuaa
4) monucaxapuma
3.YTO TAKOE KJIETOYHbIN ,MJIM )KU3HEHHbBIN 1IUKJI KJIETKU?
1) )KU3HB KJIETKU B IEpUoA €€ IeIeHUs
2) ®U3Hb KJIETKU OT JeJIEHUs A0 CIEIYIOIIEro JeJIEHUs U IO CMEPTH
3) KU3HB KJIETKU B epruoa HHTepdazbl
4.YJAJIEHUE JTUMEPOB TUMNHA B MOJIEKVYJIE IHK ITPOUCXO/UT B
I[MTPOLUECCE
1) TpancBepcun
2) Tpanchopmaruu
3) perurKauuu
4) penaparuu
5. U1 KJIETOK PACTEHU HE XAPAKTEPEH CUHTE3
1) aMMHOKHCIIOT
2) ¢porocunTe3
3) rmMKoreHa
4) pochonununon
6. B [IPO®A3E MUTO3A JJJIMHA XPOMOCOMbBI YMEHBIIAETCSA 3A CHET
1) Tpanckpunun
2) penymiMKanuu
3) nenatypauuu
4) ciupanu3ainuu
7. BIATOJAPS KOHBIOI'AIIUN 1 KPOCCUHI'OBEPY ITPOUCXOJUT
1) yBenuuyeHue yucia raMmer
2) yMEHBILIEHUE YHCIIa XPOMOCOM BABOE
3) oOMeH reHeTuuecKol HHPpOpMaIMEe MEKTy TOMOJIOTHYHBIMUA XPOMOCOMaMH
4) yBeJIMUEHHUE YUCIIa XPOMOCOM BJ/IBOE

8. OCOBH, B IOTOMCTBE KOTOPbIX HE OBHAPYXNBAETCSA PACIIEITJIEHUE
[MPU3HAKOB, HA3BIBAETCA:

1) roMO3UTOTHBIMU

2) reMU3UTOTHBIMU

3) reTepO3UrOTHEIMHU

9. KOJIMYECTBO BO3MOXHBIX BAPUAHTOB 'AMET V¥ OCOBU Aa PABHO:
1 2)2 3)4

10. BCE PEAKIIMU CUHTE3A OPTAHUYECKUX BEIIECTB B KJIETKE
[MPOUCXOIAT

1) “croIB30BaHUEM DHEPTUHU
2) ¢ 0CBOOOX/IEHUEM SHEPTHH



3) pacuierieHueM BEIIECTB

4) obpazoBanuem Momnekyn ATD

11. U3 OJTHOM MOJIEKYJIbI HYKJIEMHOBOI KUCJIOTHI B COEJJMHEHUU C
BEJIKAMU COCTOUT

1) MUTOXOHAPUS

2) xpomocoma

3) ren

4) xyopomiact

12. JOYEPHUE XPOMATUIbI CTAHOBATCA CAMOCTOATEJIbHBIMU
XPOMOCOMAMU TTIOCJIE

1) cnapuBaHMsI TOMOJOTHYHBIX XPOMAaTH]T

2) oOMeHa yyacTKaMU MEXy TOMOJIOTHYHBIMU XPOMOCOMaMHU

3) pazneneHus1, COeTUHSIONIEH UX IIEHTPOMEPHI

4) BbICTpauBaHUsl XpOMOCOM B 3KBAaTOPUAJIBHOMN IUIOCKOCTH KJIETKH

13. UBSMEHYMBOCTDb — 3T0 CBOMCTBO HBBIX OPTaHU3MOB:

1) mpuoOperaTh HOBbIE MPU3HAKH B MPOLIECCE UHAUBUAYAIBHOTO Pa3BUTHS

2) ciennUYECKHA pearupoBaTh Ha BHEIIHUE Pa3IpaKeHUs

3) U3MEHSATH CTPOCHUE, MTPOLECCHI KUZHEAEATEILHOCTH COTJIACHO YCIIOBHUSIM BHEIIHEH CPebl
4) mepenaBaTh CBOM MPU3HAKU M OCOOCHHOCTHU Pa3BUTHUS CIEAYIOIIMM OKOJICHUSIM

14. PYAUMEHTHI - OTO:

1) opransl, yTpaTHBIIKE B IPOLIECCE IBOJIOLUHU CBOE 3HAUCHHE U (PYHKLIUU M OCTABILINECS B
BU/JIE HEIOPA3BUTHIX 00pa30BaHU B OpraHU3ME

2) oprasbl, KOTOpbI€ TOJbKO MOSABIAIOTCA B OpraHM3Max Kak pe3yJbTaT dBOJIOIUHN BUI0B
3) oprasbl, KOTOpPbIE MOSBISAIOTCA y OTAEIBHBIX 0CO0€H HEKOTOPBIX BUAOB KaK pe3yibTar
MyTalHil TEHOB

15. OCHOBHBIMMU pesynbraTamu 3Bostonuu o Y. JlapBuHy sSBISIOTCS:

1) coBepiIeHCTBOBaHHE MTPUCIIOCOOICHHOCTH OPTaHU3MOB K YCIIOBHSIM OOUTaHUS

2) mHOTOOOpAa3ue BUIOB

3) OHOBpEMEHHOE CyIIeCTBOBaHKE (OPM, PA3IUYAIOLINXCS 10 YPOBHSIM OpPraHU3aIMH
OBSI3ATEJIBHOM 4acThio 11060it KICTKH SIBISCTCS:

1) smpo 3) MM30COMBI

2) nuToIa3mMa 4) IIacTuIbI

ITAJTO0HBI OTBETOB

Ne 3ananus 1213145167189 10 |11 |12 |13 | 14 | 15

OTBET Lyt212121211 1311121112 |13 |1]|1]1

B 3aganusax 16-20 BeibepuTe HECKOIBKO MPABMIIBHBIX OTBETOB MM YCTAHOBUTE COOTBETCTBHE
WM TIOCJIEI0BATENBHOCTD:

16. KAKHME ITPOLECCBHI ITPOUCXOAAT B KJIETKE B IIEPUO/I UHTEP®A3EI?

1) ciupanuzammsi XpoMoCcoM

2) penymuukanus moiexkyn JJTHK



3) pacTBOpEHHE SICPHOI 000IOUKH

4) cuHTE3 OCIIKOB B ITUTOILIA3ME

5) cunte3 nPHK B siape

17. MAJIBIE KPYT'OBOPOTHI YI'JIEPOJIA B BUOCOEPE MOT'YT
OCYILIECTBJIATHCA CIEAYIOLIUM ITYTEM:

1) yraexucnelii ra3 BeiAenseTcss B atMocdepy B mpoiiecce POTOCHHTE3a B THEBHOE BpeMs, a B
HOYHOE BPEMsI €r0 4acTh MOTJIOUIAeTCS PACTEHUSAMHU U3 CPEJIbI;

2) yIrAeKUCHIBIN Ta3 MoromaeTcs u3 arMochepsl B ipoiiecce POTOCHHTE3a B THEBHOE BpeMs,
a B HOYHOE BpPEMsI €T0 YacTh BBIJCISIETCA PACTEHUSIMHU B CPENY;

3) yriekucielii raz atMmocdepsl moriomaeTcs B mporecce (GOTOCHHTE3a ¢ 00pa30BaHUEM
OpPraHUYECKUX BEIIECTB, a C TUOEbI0 PACTEHUHN U )KUBOTHBIX MPOUCXOAUT OKUCIICHHE
OpPraHUYECKUX BEIECTB C BBIJCICHUEM YTICKUCIIOTO Ta3a;

4) yriekuciplii Ta3 aTMocdepsl MOTJIONIaeTCs B IIpoiiecce (OoToCHHTE3a, a TP IBIXaHUH
BbIJIENIAETCS B aTMochepy;

5) yraekucibiii ra3 atMocdepsl MOTIIONIAETCs B mpoliecce GOTOCHMHTE3a, a TP CKUTAHUT
OpPraHMYECKUX BEIIECTB BHIICTSAETCS B aTMOCheEpy.

18. YKAXUTE INOCJIIEAOBATEJIBHOCTDH ®A3 OIVIOJOTBOPEHN .

1) cnusinue rameT, Wi CUHTaMun

2) TMCTaHTHOE B3aMMOJICUCTBUE M COMMKEHUE TaMET

3) KOHTaKTHOE B3aMMOJICHCTBUE TaMET U aKTUBAIIHS STUIICKIICTKH

19. BBIBEPUTE JIBA [TPM3HAKA HE INIOAXOIAIIWE JIJIS1 OITMCAHUA
TPAHCKPUIILIUN Y DYKAPUOT

1) oOpa3oBaHue MOJUHYKICOTHIHON 1IECTIHA

2) COeMHSIOTCS HYKIICOTUIBI, COJEPIKAIINE JE30KCUPHO03y

3) matpureit ciyxut monekyna JJHK

4) NpouCXOUT B spE

5) yasoenue mosekyisl JJHK

20. VYCTAHOBUTE TTIOCJIEJOBATEJIBHOCTD ITPOLIECCOB 5MBPUOHAJIBHOI'O
PA3BUTHU A [TO3BOHOYHbIX )XUBOTHbBIX:

1) 3aknaaKa 3a4aTOYHBIX OPraHOB 3aPO/IbIIIA

2) HampaBlICHHbBIE TIEPEMENICHHS KIETOK U UX TudPepeHrpoBKa

3) pa3BUTHE HEPBHOM MJIACTHHKU

4) cnusiHUe AULIEKIIETKU U CTIepMaTo301 ]1a M 00pa30BaHUE 3UTOThI

5) bopMUpOBaHHE MHOTOKJIETOYHOT'O OJTHOCIIOHHOTO 3apOIbIIa

ITaJI0HbI OTBETOB

Ne zamanus 16 17 18 19 20

OTBET 2,4,5 3.4,5 2,3,1 2,5 4,5,2,3,1

B 3apanusx 21-25 pemmure 3axaun:

3ananme 21. 3agaua Ne 1. Onpenenute, Kakasi OKpacka IIBETKOB OyJIeT y pacTeHHIA ropoxa,
MOJIyYE€HHBIX OT CAMOOIBUIEHUSI TOMO3UTOTHBIX POAUTEIBCKUX (POPM C KPAaCHBIMHU U C OEIIBIMU
[IBETKAMH, a TAK)KE OT MX CKPEIIMBAaHUS MKy c000ii.0

Pemenue. OGe poaurenbckue GOpMbl TOMO3UTOTHEI, TIOITOMY 3aIMCh CKPEIIMBAHUN OyeT
CHEAYIOLIECH:

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

— OT MepPeKpecTHOro onblieHus: P: AA X aa.

["'omo3uroTHbie GOPMBI JAIOT €IUHCTBEHHBIM THI raMeT, U MOATOMY IPU UX CIUSHUU OyAeT



MoJTy4YeH eAMHCTBEeHHBIN Tin moToMKoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OrtBer. 1. KpacHOIIBETKOBbIE TOMO3UTOTHBIE PACTEHUS JAIOT TOJBKO (OPMBI C KPaCHBIMH
nBeTKaMu. 2. Bce MOTOMKHM pacTeHuil ¢ OelbIMU IBETKaMu OyayT OEJIOIBETKOBBIMH (OHU
BCEr/Ia TOMO3UTOTHBI). 3. Bce pacTeHus OT CKpelMBaHUs KPACHOIIBETKOBBIX TOMO3UTOTHBIX C
OCIIONBETKOBBIMH ~ OYIyT  KPacHOI[BETKOBBIMH  (IIOMHHAHTHBIH  (EHOTHII),  HO
TeTePO3UTOTHBIMHU IO TEHOTHUITY.

3aganue 22. 3agaya Ne 2.

YMeHHEe 4YeI0BEeKa BIAJETh IIPEUMYILIECTBEHHO IIPAaBOM PYKOM JNOMUHHPYET HAJ YMEHUEM
BJIaJIETh IPEUMYILECTBEHHO JIEBOU pyKoil. Kakoe moToMCTBO MOXKHO OKHMJAaTh OT Opaka:
My»4HHBI — JIEBIIU U XKEHIUHBI — IPABIIXA (TOMO3UTOTHOM).

3aganue 23. 3agaua Ne 3.

VY uenoBeka HEKOTOpbIE GOPMBI OJIM30PYKOCTH JOMUHHPYIOT HaJ HOPMAJIbHBIM 3pEHHUEM, a
Kapuil IBET I1a3 Haj roixyobiM. Kakoe MoTOMCTBO MOXHO OXH1aTh OT Opaka:

ban3opykoro (roMO3UTrOTHOTO) TONYyOOTa30ro MYXXYHMHBI M TONyOOTNIa30i >KEHIIMHBI C
HOPMAaJIbHBIM 3PCHUEM;

3ananue 24. 3agaua Ne 4. Onpenenure cpeaHU pa3Mep JMCTOYKOB y Oeloro Kiesepa,
MOJIYYEHHOTO OT CKpEIIMBAaHUS TE€TOPO3UTOTHBIX pacTeHuil ¢ auctoukamu 10 m 7 mm
COOTBETCTBEHHO.

Pemenue. OnpesensieM TeHOTHUIIBI U 3aMIMCHIBAEM CKPEILMBAHUE:

P: Vbav x V by v; onpenensem ramersr: GP: 0,5V ba + 0,5v; G3: 0,5V by + 0,5v; nomydaem
notoMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Otger. [lonyyeHo 4 tuma GEeHOTUIIOB U TEHOTUIIOB B PABHBIX COOTHOMIEHUSX. V3 HUX miis
nepBoro OyJIeT XxapakTepHa CBEpXIOMUHAHTHOCTD (CPEIHUHN pa3Mep JUCTOUYKOB 18 MM).

3apanue 25. 13 snemeHTOB coobmecTBa (TI0JIEBKa, 3€PHO 371aKOB, (DUIIMH, XOPEK) COCTaBhTE
MUIICBYIO IICTIb 1 HA OCHOBAHUU IIpaBUJId DKOJIOTHYECKON nupaMubl ONpeaACIUTEC, CKOJIBKO
HY’KHO 3€pHa, YTOOBI B JIeCy BBIPOC OJMH (PUIIHMH MacCcou 2,5 KT.

OrtBert:
3epHO 371aKOB MEIIIB-moneBka Xopek Dunun
2500 kr 250 kr 25 kr 2,5kr

B urorosoii paboTe npencTaBiieHbl 3alaHUs, OTHOCAIIMECS K TPEM YPOBHSIM CIIOKHOCTH:
“HU3KUi”, “cpegHuit’”, “BbICOKMU”. B 3aBUCMMOCTH OT TUIa U TPYAHOCTHU 3aJaHUSA €T0
BBIIIOJIHEHUE OLIGHUBACTCA PAa3HBIM 4YHCIOM OaioB. BplmonHeHHe Kaxaoro 3aJaHus
“HM3KOT0” YpOBHS CIIO)KHOCTH olleHHBaeTcsi | OanyoM. 3a BHIIOJIHEHUE 3aJJaHUN “CpeHero”
YPOBHS CJIOHOCTH B 3aBUCHUMOCTH OT IOJIHOTHI ¥ IPABWJIBHOCTH OTBETA IPUCBAUBAETCS 10 2
0aJoB.

K 3amannio “BbICOKOT0” YpOBHS CIOKHOCTH OTHOCUTCS PEIICHUE CUTYallMOHHBIX 3a]1a4.
3a BBINIOJHEHUE 33JaHUN “BBICOKOI0” YpOBHS B 3aBUCUMOCTH OT IOJIHOTBI U IPAaBUIBHOCTU
OTBETa NPHCBAaUBaeTCs 10 3-X OaJIJIOB.

3anaHus “HU3KOr0” U “CpeaHEero” ypoBHEW CIIOKHOCTHU MPOBEPSAIOTCS aBTOMATHUYECKHU.
OTBeThI Ha 33J1aHUS “BBICOKOTO” YPOBHS MTPOBEPSAIOTCA B PYUHOM PEKUME.

Pacnpenenenue 3a1aHuii 10 ypOBHSAM CII0KHOCTH ITPEICTABICHO B CIeAyIOIIEH Tadnue:



YpoBeHb bana IIpouenTHoe Tun Bonpocos
CJI0KHOCTH coJep:KaHue

3alaHus 3adaHui

Huszkuii 1 50% - 33/1aHUS ¢ BEIOOPOM OJTHOTO MPABUIIHHOTO
OTBeTa

Cpennuit 2 33% - MHOXECTBEHHBIN BBIOOD;
- BOMPOCHI HA YIOPSIIOYMBAHUE UITU
YCTaHOBJICHHE NMPaBUIbHON
MOCJIEI0BATEIbHOCTH

Beicoknii 3 17 % - 3a]1a41, NIPEyCMaTPUBAIOIME PA3BEPHYThINA
OTBET

Kputepun orieHnBaHus UTOTOBOM MHUCbMEHHON pabOTHI:

Ounenka IIpoueHT BBINOJIHEHUS
“oTNIIMYHO” 85-100%
“xopomo” 70-84%

“yII0BIETBOPUTEIILHO™ 50-69%
“HEy10BJIIETBOPUTEIBHO” meHee 49%
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