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1. MacnopT oleHOYHBIX cPEACTB 10 AucnumInHe «BHosorHs»

OueHoyHble cpeacTBa MO OHONOTHH TpeTHa3HAYeHBbl Ui MPOBEICHUS TEKYILETo,
PYOEKHOTO (TEMaTHIECKOro) KOHTPOJIS K IPOMEKYTOYHOM aTTeCTalMH 1O AUCIUILUINHE.

KoHTposb M OIEeHKa pe3ysibTaToB OOYyYEHHs OCYIIECTBISIETCS INPErojaBaTeieM B
IpoIecce MPOBEACHHUS NMPAKTHYECKUX 3aHATHH W Ja0OpaTOpPHBIX padoOT, TECTHPOBAHUS, a
TaKXKC BBIITOJIHCHU 06y‘IaIOH_[I/IMI/IC$I WHIAUBUIYAJIbHBIX SaﬂaHI/If/’I, IIPOCKTOB, HCCHCHOB&HHﬁ.
Pe3ynbpraTel 00yueHMs ONpENeNsiOT, YTO OOydaromuMecs JIOJDKHBI 3HATh, INOHUMATh U
JIEMOHCTPHPOBATh 10 3aBEPIICHUH U3yUYCHUS JUCIHUITIHHBL.

Jiist hopMupOBaHUs, KOHTPOJIS ¥ OIICHKH PE3yIbTATOB OCBOSHUS YICOHOH JUCIUTUIHHBI
UCIIOJIB3YETCs CHCTEMa OLIEHOYHBIX MEPOIPHATHH, IPEICTaBISIONIas OO0 KOMIUIEKC yueOHBIX
MEpOIIPUATHHA, COTJIACOBAHHBIX C PE3yJNbTaTaMH OOy4YeHUS U C(OPMYIIMPOBAHHBIX C Y4ETOM
OI'OC COO (npeamernble pesybrarsl 1o aucuuuinae) u @I'OC CIIO0.

CucrteMa OIICHOUHBIX MEpPOINPHSITHI, CIPOSKTUPOBAHHAS MO TUCLHUILINHE
«buonorusy», npencraBieHa B MacnopTe OLEHOYHbIX CpeICTB (Tabmmia 1).



Iliianupyemble pe3yJibTaThl 0CBOCHUSA 0011e00pa3oBaTeJbHOM JUCHUILUIMHBI B c00TBeTCTBUH ¢ PI'OC CIIO u Ha ocnoBe PI'OC COO Ilo
CIIeMNAJIBHOCTH:

53.02.08 — «My3bIKa1bHOE 3BYKOONIEPATOPCKOE MACTEPCTBO»
Ta6mmuia 1 ITacopT olleHOYHBIX CPEACTB MO AUcHUILINHE «bHoorus»

Paznen 1

KieTka — cTpyKTYpHO-(pYHKIIHOHAJILHAS €IMHULA KUBOT0

Pe3yabTathl 00yueHus

XapakTepu3oBaTh CTPYKTYPHO-(PYHKIIHOHATBHYIO OPTaHU3AIUIO KIIETKH Ha OCHOBE HAOIFOICHHS

OuenovyHoe MmeponpusiTue
PYOexKHOTr0 (TEMATHY€ECKOI0)

KontposbHast padota “MoneKyssipHblii ypOBEHb OpraHnu3alvy )KUBOTo™

KOHTPOJIS
OueHo4yHOe MEePONPUATHSA TEKYILETr0
Tem Pe3yabTaThl 00y4eHus1 10 TeMaM KOHTPOJIA OueHo4HbIE CpecTBA
a
Tema 1.1 OrmnuceIBaTh METOIBI MCCIIEIOBAHMS HA 1. 3amonaHenue TaOIHIIbI C OIIMCAHUEM 1. TaOsuIBI ¢ OIMCAHNEM METOJIOB

buonornsa kax
HayKa

MOJICKYJIAPHOM U KJICTOYHOM YPOBHC

METOI0B MUKPOCKOIIUPOBAHUS C UX
JOCTOMHCTBAMHU U HEJJOCTaTKaMU

2. 3anonHeHue Ta0nuipl «Bknaja yueHbIX B
pa3BUTHE OHOIOTUN

MHUKPOCKOIUPOBAHUS C UX
JOCTOMHCTBAMHU M HEJIOCTaTKaMU
2. Tabnuua «Bxiaja y4eHbIX B
pazBUTHE OHOJIOTUID

Tema 1.2 O0mas

XapakTepu30BaTh YPOBHU KUBOU

3aroaHeHNE Cp&BHHTGJ’ILHOfI Ta6J'II/II_U>I

CpaBHI/ITeHBHaﬂ Ta6n1/1ua CX0aCTBa U

XapaKTCPUCTHUKA MaTCpun cXOoAacTBa "1 pasnnqnﬁ KHUBOI'O 1 HE ) KUBOI'O pammtmﬁ JKHUBOI'O U HE )KUBOI'O
JKU3HU OrnmceIBaTE METOIEI CCIIEA0BAHNS Ha

MOJIEKYJIIPHOM U KJIETOUHOM YPOBHE
Tema 1.3 XapaKkTepu30BaTh CTPOEHUE U CBOMCTBA | 1. DpOHTAIBHBIN OMPOC 1. IlepeyeHp BOIIPOCOB K
bronornuecku OCHOBHBIX OMOMOJIEKYJ [ToaroroBka yCTHBIX COOOIIEHUI (bpoHTaTBHOMY OIIPOCY
Ba)KHBIE IIpoBoauTh HaOMOICHNE U3MEHEHHIA C IIpe3eHTauen 2. Otuersl 110 1abopaTopHbIM paboTam
XAMUYECKUE (YHKIIMOHUPOBAHUS OUOTIONIMMEPOB 2. BemosnHenue u 3ammra 1a00paTopHbIX
COEMHEHUS pabot: «Onpenenenue BuramuHa C B

IpOAYKTAX IMUTAHUA,




«'mapodunbHO-THAPOPOOHBIE CBOICTBA
JIMITUIOBY

Tewma 1.4
CtpyKTypHO-
(yHKIHOHAIBHA
s OpraHu3anus
KJIETOK

Pa3nuuars CynieCcTBEHHBIE IPU3HAKH
CTPOEHHUS KJIETOK OPraHU3MOB pa3HbIX
LApPCTB KUBOU IIPUPOBI

[TpoBoauTH HAOMIOIEHHE KIIETOYHBIX
CTPYKTYp U UX U3MEHEHUH C IIOMOILIBIO
MHUKpPOCKOIa

1. OuenuBaemas TUCKYCCHs TIO BOIIPOCaM
TEKIUU

2. Pa3paboTka MEHTaJIbHON KapThl 11O
KJ1accu(UKALIMU KIIETOK M MX CTPOCHHIO

HA MPO- U 3YKAPHUOTUYECKUX U TIO
L@pcTBaM B MUHHM IpyInax

3. BoimonHenue u 3ammra 1a00paTopHbIX
pabor:

«CTpoeHue KIeTKH (pacTeHus, )KUBOTHbIE,
rpyOBI) U KJIETOUHBIE BKIIFOYEHUS (Kpaxmall,
KapOTUHOUbI, XJIOPOILIACTHI,
XPOMOILITACTHI)»,

«[IpoHUIIaEMOCTh MEMOpPAHHI (TIA3MOJH3,
JeTIIa3MOJIH3 )»

1. IlepeyeHb BOIIPOCOB K OLIEHUBAEMON
JMCKYCCUU

2. MeHTanpHas kapra 1o
KJIaCCHU(PUKALUU KIETOK U UX
CTPOEHHUIO Ha IPO- U
AYKapUOTHYECKUX U T10 LIAPCTBaM B
MUHHM Ipynnax

3. Oruertsl 110 1a00PaTOPHBIM paboTam

Tema 1.5 Pa3nuuate CyIiecTBEHHbIE IPU3HAKU 1. OpOHTATBHBIN OITPOC 1. IlepeyeHb BOIIPOCOB K

CtpyKTypHO- CTPOEHUSI KJIETOK OPTaHU3MOB Pa3HBIX 2. PazpaboTtka rioccapus (pOHTAIILHOMY OIIPOCY
(I)YHKI_II/IOHaJ'IBHLI HapCcTB JKUBOH IpUupoabl 3. Pernenue 3a1a4 Ha olpeeiIcHIe 2.1 J'IOCC%J.pI/Iﬁ C OIIPpCACIICHHBIM

€ (pakTopsI OnpenensTs Nocien0BaTeIbHOCTD TIOCJIEIOBATEIIFHOCTH HYKJICOTHIIOB [IEPEYHEM TEPMHUHOB

HacnencTeeHHoc | Hykieortunos JJHK u PHK 3. 3ajaun Ha onpeaeNneHre

TH IIOCJIE0BATEIbHOCTH HYKJICOTUIOB
Tema 1.6 XapakTepu3oBaTh MPOLIECCHI 1. ®poHTANBHBIN OITPOC 1. IlepeueHp BOIPOCOB K ()POHTAITLHOMY
[Ipouecchr MaTpUYHOTO CUHTE3a 2. Tecr «IIpoueccsl MATPUYHOIO CUHTE3D) onpocy

MaTpUYHOIO OnpenensTs Nocae10BaTENbHOCTh 3. Penienue 3a1a4 Ha ONpe/IENICHIE 2. Bompocs! juis Tecta

CUHTE3a aMHUHOKHCIIOT B MOJIEKYJIE OeIKa MOCJIEIOBATEIILHOCTH aMUHOKUCIIOT B 3. 3ajgaun Ha oNpeIeIICHUE

HHTEepnpeTHpoBaTh CTPYKTYpYy H
(YHKIMOHAIBHOCTH O€JIKa B CIydae
M3MEHEHHSI IOCIIEA0BATEIbHOCTH

MOJIEKYJIe OerKa
4. PenieHue 3a1a4 Ha OTNpe/IeTICHIE
TMIOCTICZI0BATEIbHOCTH aMUHOKHUCIIOT B

MIOCJIENOBATEILHOCTH aMUHOKHCIIOT B
MOJIeKYJIe OenKa
4. 3aiauM Ha oTIpeieTIeHIe




Hykieotunos JJHK

MoJIeKyJie OeNka B cIy4ae H3MEHEHUs
nocsuenoBareaIbHOCTH Hykieotu0B JIHK

MOCJIEIOBATEILHOCTH aMHUHOKHCIIOT B
MOJIEKYJIe OeJiKa B ClTydae U3MEHEHUS
nocsenoBareabHOCTH Hykieotuo JIHK

Tema 1.7 Paznuuath cyliecTBEHHbIE TPU3HAKU 1. ®poHTaIBHBIA OIPOC 1. IlepedyeHb BOIPOCOB K

Hexknerounsie CTPOEHHUS KJIETOK OPraHU3MOB pa3HbIX 2. [ToaroroBka yCTHBIX COOOIICHHMIA C (bpoHTATBHOMY OIIPOCY

(popMBI sxH3HK LapCTB KUBOU IPUPOIbI npe3eHTanueii (Bupycuoie u 6akrepuanbhbie | 2. IIpe3eHTanus 1 ycTHOE COOOILEHUE,
3aboneBanus. OO1IME TPUHITUTIBI COTJIACHO MEPEYHIO TeM
WCIIOIb30BaHUS JIEKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHHSI aHTHOMOTHUKOB)

Tewma 1.8 OnwuckIBaTh OCHOBHBIE SHEpreTudeckue | 1. @poHTaAIBHBIN OIpoC 1. Ilepedyenb BOIPOCOB K

(OOMeH BelLecTB
U TIpeBpaIicHue

Y TUIACTUYECKHE MPOIECChI KIETKU
(oOMeH BeriecTB, XeMo-, JOTOCHUHTE3)

2. 3aroiHeHre CPaBHUTEIBHOM TaOIUITbI
XapaKTePUCTHK TUTIOB OOMEHA BEIIECTB

(bpoHTaIEHOMY OIIPOCY
2. CpaBHUTEIbHAS TaONIMIIA

JHEPruu B XapaKTEepHCTHUK THIIOB OOMEHa BEIIIECTB
KJICTKE

Tema 1.9 XapaKTepu30BaTh JKU3HEHHBIN 1IUKII 1. OOcy»xkaeHue 1o BOIpocaM JIEKIIUH 1. Ilepeyenn BOIIPOCOB /1Sl
KnzHennsiit KIIETKH 2. Pazpa0oTka JIEHTbI BpEMEHH KM3HEHHOTO 00Cy K IeHus!

LUK KJIETKH.
Muto3. Metios

TUKJIa

2. JIeHTa BpeMeHM KU3HEHHOT'O LMK

Paznen 2

Crpoenne u pyHKIMH OPraHU3Ma

PesyabraTsl 00y4yeHus

PA3MHOXKCHHUA OPraHNU3MOB

HpOl" HO3UPOBATH BOBHUKHOBCHUC ITPU3HAKOB B XO1€ HHAWBUAYAJIbHOI'O Pa3BUTUA U

OueHoyHoe MeponpusiTue pyoe:KHOro (TeMaTHYeCKOro)

KOHTPOJISA

KonTponbHas padorta “CtpoeHue U pyHKIMH OpraHu3Ma’




Tem Pe3yabTarsl 00ydyenusi mo teMmaM | OneHo4YHOe MePONPUSATUS TEKYIIEro OueHo4yHbIE CpeCcTBA
a KOHTpPOJIs
OnuceiBaTh CTPOEHHUE U B3aUMOCBS3b 1. OuennBaemasi TUCKYCCHS 1. [Iepedens BOIIPOCOB K
4acTeil MHOIOKJIETOYHOTO OpraHu3mMa 2. Pa3paboTka MEHTaIILHON KapThl TKAHEH, OLIEHUBAEMOH JIUCKYCCUH
OpraHOB U CUCTEM OPraHOB OPraHU3MOB 2. MenTasbHas KapTa TKaHEw,
Tema 2.1 (pacTeHusi, ’KHUBOTHBIE, YEIIOBEK) C KPaTKOU OpPraHOB ¥ CUCTEM OpPraHOB
Crpoenne XapaKTePUCTUKON UX PyHKIUN OpPraHu3MOB (PaCTECHUS, )KUBOTHBIE,
OpranvMsma 3. [ToaroroBka v mpeACTaBICHUE YEJIOBEK) C KPaTKOi
YCTHBIX COOOIIEHHH C Mpe3eHTaIrei XapaKTePUCTUKON UX (PYHKIIHIA
(MMMyHUTET, HH(EKIIMOHHBIE 3. [pe3eHTanus 1 ycTHOE COOOIICHNE
3abomneBaHus, SMUAEMHIN, BAKIIMHAIIHS ) COTJIACHO MEPEYHIO TEM
Tema 2.2 ®opmbl | XapaKTepu30BaTh CIIOCOOBI 1. @poHTANBHBIN OIPOC 1. IlepedeHb BOITPOCOB K
Pa3MHOXKECHHUS Pa3sMHOXKEHMUSI 2. 3anosiHeHHE TaOIUIIBI C KPATKOM (GpoHTaIBHOMY OIPOCY
OpraHM3MOB XapaKTEPUCTHKOM 1 IpuMepaMu popm 2. Tabnnua ¢ kpaTkoi
Pa3MHOKEHUs OPTaHU3MOB XapaKTEepUCTUKON U puMepaMu GopM
Pa3MHOKEHHS OPraHU3MOB
Tema 2.3 OnuceIBaTh CTa UM OHTOI€HE3a 1. Pa3paboTKa JEHThI BPEMEHU C 1. JIenTta BpemeHU C
Onrorenes JKUBOTHBIX U YEJIOBEKA XapaKTEPUCTUKOM 3TAIOB OHTOI€HE3a XapaKTEPUCTUKON 3TAllOB OHTOIEHE3a
YKUBOTHBIX U OTJIEJIBHOW TPYIIIION KMBOTHBIX M YEJIOBEKA 110 | OTACIIBHOW IPYIIION )KUBOTHBIX U
YeJI0BeKa MHUKpOTpYyIIIamMm YeJI0BeKa 10 MUKPOrpyInmam
2. Tect/ompoc 2. Bompocsr muis tecra/IlepeueHs
BOIIPOCOB K OITPOCY
Tema 2.4 OnuceIBaTh CTa UM OHTOI€HE3A CocraBiieHHE JKU3HEHHBIX LIUKJIOB paCTeHUM 10 | CXEMBbI KM3HEHHBIX [IUKJIOB PACTEHUN
Onrorenes pacTeHul pa3HbIX OTICIIOB otaenaM (MOXOBUHBIE, XBOILIEBUHBIE, 1o otaenam (MOXOBUIHBIE,
pacTeHui MTaIIOPOTHUKOBUJIHBIE, TOJIOCEMEHHBIE, XBOIIEBHIHBIE, TATOPOTHUKOBUIHBIE,

HOKpLITOCCMCHHLIC)

TOJIOCEMCHHBIC, HOKpBITOCCMCHHBIC)




Tema 2.5 OrnuceiBaTh 3aKOHOMEPHOCTH 1. Pazpabotka rioccapus 1. I'moccapwuii, ¢ onpeaeneHHbIM
OcHOBHBIE HACJIEICTBEHHOCTH U U3MEHUYMBOCTH 2. Tect MEpEYHEM TEPMHUHOB
TIOHATHS 2. Bonpock! uis Tecta
TEHETUKH
Tema 2.6 OnuceiBaTh 3aKOHOMEPHOCTH 1. ®poHTAIBHBI ONPOC 1. [IepedeHp BOPOCOB K
3aKOHOMEPHOCTH | HACIEICTBEHHOCTH U U3MEHUYHUBOCTH 2. Tect no Bompocam JIEKLIUA (GpOHTAITBEHOMY OTIPOCY
HacJaeaoBaHUsA OHpe,I[eJ'IHTL BCPOATHOCTD 3. Peuienue 3a/1a4 Ha OoIIpeJeiIcHIe 2. BOHpOCI)I JUIA TECTa
BO3HHUKHOBCHMS HACJICICTBEHHBIX BEPOATHOCTH BOSHUKHOBEHUS 3. 3agauu Ha onpesesieHne
MIPU3HAKOB IIPU MOHO-, JIU-, HACJICICTBEHHBIX [TPU3HAKOB IIPU MOHO-, TU-, BEPOSATHOCTH BOZHUKHOBEHUS
TOJIMTHOPHIHOM 1 aHAIIM3HUPYFOLIEM MOJIMTMOPUIHOM U aHAITU3UPYIOLIEM HACJICICTBEHHBIX IIPU3HAKOB IIPU
CKpelINBaHNA CKPEIMBAHUH, COCTABIICHUE T€HOTUITNYECKUX MOHO-~, JIii-, HOJIUTHOPHIHOM 1
CXEM CKPEIIUBAHUS AHAJIM3UPYIOLLEM CKPEIIMBAHNH,
COCTAaBJICHUE TEHOTUIINYECKUX CXEM
CKpELIMBAHUS
Tema 2.7 OnuceiBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bormpocsr i Tecta
Bsaumoyielictere | HACIIEICTBEHHOCTH M H3MEHYMBOCTH 2. Pa3paboTka rioccapus 2. I'moccapwii ¢ onpeieieHHbIM
T'€HOB Onpenenars BEpOATHOCTh 3. Pemenue 3a1ay Ha onpezeneHue IIEpEYHEM TEPMHUHOB
BO3HMKHOBCHM:A HACJICACTBCHHBIX BCPOSTHOCTHA BO3HUKHOBCHUS 3. 3agauu Ha onpeneeHne
HIPU3HAKOB IIPU Pa3INIHBIX HaCJICJCTBCHHBIX IPHU3HAKOB MPH PA3TAYHBIX BEPOSATHOCTH BO3ZHUKHOBCHUS
B3aMMO/JIEHCTBUAX TE€HOB THUIAX B3aMOJICUCTBUS T€HOB, COCTaBJICHUE HACJICICTBCHHBIX IIPU3HAKOB IIpHU
TEHOTUIIMYECKUX CXEM CKPEIIUBAHUSA Pa3IMYHBIX TUMAX B3aUMOIECHCTBUS
T€HOB, COCTaBJIEHUE TEHOTUITMYECKUX
CXEM CKpEIIMBAHUS
Tema 2.8 OnuceiBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bormpocsl 1 Tecta
Cuerutennoe HacJICACTBCHHOCTH U M3MCHUYMBOCTH 2. Pa3paboTtka rimoccapus 2. ['noccapuid, ¢ onpeaeseHHbIM
HACJICZIOBaHUE Ornpenenarb BEpOATHOCTh 3. Pemenue 3a1a4 Ha onpesieneHue IIEpEYHEM TEPMHUHOB
IIPU3HAKOB BO3HHUKHOBCHHA HACICACTBCHHBIX BEPOSATHOCTHU BO3HUKHOBEHUS 3. 3a1auu Ha ONpeIEeTICHNE

IMMPU3HAKOB MPU CLCIINICHHOM
HacCJICJOBaHWH

HaCJICACTBCHHBIX IIPU3HAKOB IPU CHCIINICHHOM
HacCJI€A0BaHHUH, COCTABJIICHUEC I'CHOTUITHYCCKHX
CXEM CKPCIIUBAaHUSA

BCPOATHOCTU BOBHUKHOBCHUA
HACJICACTBCHHLIX ITPU3HAKOB IIpH
CHCIIJICHHOM HaCJI€JOBaHUU,




COCTaBJICHUEC IT'CHOTHUIIMYCCKUX CXEM
CKpCIIMBaHHA

Tema 2.9 OnuceiBaTh 3aKOHOMEPHOCTH 1. Tecr 1. Borpocsl mu1s Tecta
[enernkamonma | HACIEACTBEHHOCTH U M3MEHYUBOCTH 2. Pazpabotka rioccapus 2. I'moccapuii, ¢ onpeneseHHbIM
OHpeIleJIﬂTI) BO3MOXHOE€ 3. Peunienue 3aJ1a4 Ha ompeciIieHue NEepEeIHEM TCPMUHOB
BO3HUKHOBCHUC HACJICICTBEHHBIX BEpPOSITHOCTA BO3SHUKHOBEHUS 3. 3azauym Ha omnpezeieHne
HPU3HAKOB HACJIEJCTBEHHBIX MMPU3HAKOB, CIICTUICHHBIX C BEPOSITHOCTH BO3HUKHOBEHHUS
II0JIOM, COCTABJICHUE T€HOTUITMYECKHUX CXEM HACJICICTBEHHBIX [IPU3HAKOB,
CKpELLMBAHUA CLEIUICHHBIX C ITOJIOM, COCTABJICHUE
TEHOTUITMYECKUX CXEM CKPEILMBAHUS
Tema 2.10 OnuceiBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bormpocsr i Tecta
[enernka HACJICICTBEHHOCTH U N3MEHYMBOCTH 2. PazpaboTka rimoccapus 2. ['noccapuid, ¢ ONpeaeIeHHbIM
YCJIOBCKa OnpenensaTs BO3MOKHOE 3. Pemenue 3a1a4 Ha ONpeiesICHUE epeUyHEM TEPMUHOB
BO3HHKHOBCHHC HACJIICACTBCHHBIX BEPOATHOCTH BO3HUKHOBEHUS 3. 3agaun Ha ompeieNieHre
IIPU3HAKOB HACJIEICTBEHHBIX IPU3HAKOB, UCIIOIb3Ys BEPOATHOCTH BOSHUKHOBEHHUS
METO/Ibl TEHETUKH YEJIOBEKA, COCTABIICHUE HACJIEICTBEHHBIX IIPU3HAKOB,
TEHOTUITMYECKUX CXEM CKPEUIUBAHUS WCIIOJIBb3YSI METObI TEHETUKH
4. TTonroToBKa yCTHBIX COOOIIEHHH YeJI0BeKa, COCTaBJICHUE
C MpEe3eHTAaIMeN O HACIECTBEHHBIX TEHOTUITMYECKUX CXEM CKPEILMBAHUS
3a00JIeBaHUSX YEIOBEKa 4. Ilpe3eHTanus U yCTHOE
COOOIIIEHHUE, COTTIACHO TEPEYHIO TEM
Tema 2.11 OnuceiBaTh 3aKOHOMEPHOCTH 1. Tecr 1. Borpocsr [yt Tecta
3aKOHOMEPHOCTH | HACJIEACTBEHHOCTU ¥ U3MEHUYHUBOCTH 2. PemeHue 3a/1a4 Ha OIIPEAEIIEHNE TUIIA 2. 3agauu Ha onpe/ieNieHUE TUIla
N3MCHYNBOCTH Onpenenars TUII MyTaluu IpU MyTali{ IIPU [Iepeaye HaCIeJCTBEHHBIX MYyTalluH IIpH IIepesaye

nepeaavyc HaCJICACTBCHHBIX IIPU3HAKOB

IIPU3HAKOB, COCTABJIEHNE FEHOTUITMYECKUX
CXEM CKpeIMBaHus (110 rpyIam)

HaCJIEICTBEHHBIX MPU3HAKOB,
COCTABJIEHUE T€HOTUITMYECKUX CXEM
CKpellrBaHus (110 rpymnmam)
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Tema 2.12 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tecr 1. Borpocs! mu1s Tecta
Cenexnus HaCJIEJACTBEHHOCTH U U3MEHUYHNBOCTH 2. Pa3pabotka rioccapust 2. ['noccapwmii ¢ onpeaesieHHbIM
OpraHu3MoOB Omnpenenats BO3MOXKHOE 3. PemeHue 3a1a4 Ha ONpeIeJICHUE IepeyHeM TEPMUHOB
BO3HUKHOBCHUC HACJIICACTBCHHbBIX BO3MOXKHOI'O BOSHUKHOBCHMS HACJICICTBCHHBIX 3. 3amauu Ha onpeacicHue
IIPU3HAKOB MPU3HAKOB IO CEJIEKIINHU, COCTABIICHUE BO3MO>KHOI'O BO3HMKHOBEHHUS
TEHOTUIIMYECKHUX CXEM CKPELIMBAHUS HACJICICTBEHHBIX IPU3HAKOB I10
CEJIEKI[UM, COCTaBICHUE
TEHOTUITUYECKUX CXEM CKpPEIIMBaHUS
Pazgen 3 Teopusi 3BoJIIOLIUH

Pesyabrat 00yuyeHust

OKpY>Karollen cpene

ApFYMCHTI/IpOBaTB HCO6XOI[I/IMOCTB COXpPaHCHMA MHOl"OO6paSI/I${ OpraHn3MoB C LECJIbIO 6epe>KHoro OTHOIIICHMA K

OuenoyHoe MmeponpusiTie
PYOexHOro (TeMaTH4Y€eCKOI0)
KOHTPOJIS

KonTponbHas pabota “TeopeTndeckue acleKThl SBOJIFOLMH JKH3HHU Ha 3emiie”

OueHoyHoe MepONPHUATUSA
Tem PesyabTaTsl 00y4eHust no TeKyLIero KOHTPOJIst OueHouHble cpeacTea
a TeMaM
Tema 3.1 XapakTepu3oBaTh MPEANOCbUIKA | 1. dpoHTaIBHBI OnpoC 1. IlepeyeHs BOIIPOCOB K
Hcropus 1 IBXKYIIIHE CUIIBI 2. PazpaboTKa JIHTHI BpeMEHH pa3BUTHs | GPOHTATBHOMY OIPOCY
SBOJIIOITMOHHOT BO3HMKHOBEHHSI MHOTOOOpa3us 9BOJIIOLIMOHHOI'O0 YYCHMUSI 2. JlenTa BpeMeHU pa3BUTHUS
0 y4eHus BH/JIOB SBOJIFOLIUOHHOTO YYEHHUS
Tema 3.2 XapakTepu3oBaTh MPeANOCbUIKA | 1. dpoHTaIBHBI Onpoc 1. IlepeyeHs BOIIPOCOB K
MI/IKpOE)BOJHOIII/I N IBVKYIIHUE CHUITbL 2. CocragiicHue rioccapus (prHTaHBHOMy Ompocy
s BO3HMKHOBEHHSI MHOTOO0Pa3Hs 2. ['noccapwuii ¢ onpeeieHHbIM
BU/JIOB [IEpEYHEM TEPMHUHOB
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Tema 3.3 Xapakrepu3oBarh Ipeanocbulkd | 1. OneHnBaeMas JUCKYyCCUs 1. IlepedeHs BOIIPOCOB K
Makpo3Bostronu U JBUXKYIIHE CUIIbI 2. Pa3paboTtka rioccapusi TEpMUHOB OLICHUBAEMOM UCKYCCHU
A BO3HHUKHOBEHHUSI MHOTO0O0pa3us 2. T'occapwmii ¢ onpeieieHHbIM
BHJIOB MEPEYHEM TEPMHUHOB
Tewma 3.4 XapakTepu30BaTh NPEANOChUIKA | 1. OPOHTAIBHBINA OMPOC 1. IlepedyeHb BOIPOCOB K
Bo3znukHoBeHHE U JBUXKYILHAE CHIIbI 2. TloaroToBKa  TpeacTaBieHne yCTHOroO | (PPOHTAILHOMY OIIPOCY
U pa3BUTHE BO3HMKHOBEHHSI MHOI000pasusl COOOILIEHUS U JICHTHI BpEMEHU 2. JlenTta BpeMeHU
JKM3HHM Ha BHUJIOB BO3HUKHOBCHHUS U Pa3BUTUS )KUBOTHOI'O | BOSHUKHOBCHHUSA U PA3BUTHA
3emiie U pacTUTEIBHOI'O MUpa JKHUBOTHOTO M paCTUTEIBHOIO
MHpa U YCTHOE COOOLIECHHUE
Tema 3.5 XapakTepu30BaTh NPEANOChUIKA | 1. OpOHTAIBHBIN OMPOC 1. IlepedeHb BOITPOCOB K
[powcxoxnenu U IBHXKYIINC CHUJIBL 2. Pa3zpaboTka JIeHT BpeMEHHU U (pOHTATBHOMY OIIPOCY
€ 4eII0BeKa — BO3HHUKHOBEHHSI MHOTO0O0OPa3us MEHTAJIbHBIX KapT Ha BHIOOD: 2. JIenTa BpEMEHH WU
aHTPOITOTCHE3 BUJIOB “OBOITIOLINS COBPEMEHHOTI'0 YeIIOBEKa”, MEHTaJIbHAs1 KapTa Ha BBIOOD U3
“BpeMs U ITyTH paccesIeHNs YeJIOBEKA 110 | MIEPEYHS
wianere”, “Bnusiaue reorpaduueckoit
cpezbl Ha Mop(]oIornio U (PU3HOJIOTHIO
yenoBeka”, “HUenoBedyeckue pacel”,
o0cyxienne
Paznen 4 IKOJI0THA

Pesyabrat 00y4yenust

OKpY>Karolleu cpene

Apl"y MCHTHUPOBATb HCO6XOIII/IMOCTB COXpaHCHUA MHOPOO6pa3I/I}I OPraHn3MoB C IICJIbIO 6CpC)KHOF0 OTHOIICHUA K

OueHnouyHoe meponpusiTue
PYOexKHOro (TeMaTH4Y€eCKOI0)
KOHTPOJISt

KontponpHas pabota “Teoperndeckue acrieKThl SKOJIOTUu”
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Tem

Pe3ysbTaTnl 00yueHusi 10 TeMaM

OueHoYHOE MepONIPUATHSA TEKYLEro

OueHo4YHbIE CpecTBA

a KOHTPOJIst
Tema 4.1 OnuceiBaTh CBSI3b MEKITY TecT 10 9KOJIOTHYECKIM (haKTOpaM U CpeaaM Bormpocsr s Tecra
DKoJoruyeckue OPraHu3MOM U CPEeIOii ero OOUTaHHUs | KU3HU OPTraHU3MOB

(axTOpBI U CpeIbI
KUZHH

Tema 4.2 OnuceIBaTh CBSI3b MEKITY 1. CocraBiieHre CXeM KpyroBOpOTa BEIIIECTB, 1. Cxembl KpyroBOpoTa

[Momynsuus, OPraHU3MOM U CpeJIol ero OOMTaHusl | MCIOJIB3Ysl MATEPUAITBI JICKIHH BEILIECTB, UCIOJb3YS

COOOIIECTBa, VYcranaBnuBarth CBA3b CTPYKTYpPHI M | 2. PeleHue npakTHKO-OPUCHTHPOBAHHBIX MaTepHuabl JICKITUU

HKOCHUCTEMBI CBOICTB 9KOCHUCTEM pacueTHBIX 33/1aHUH 10 TIEPEHOCY BEIIECTBA U 2. IIpakTUKO-OpPUEHTHUPOBAHHBIC
SHEPrUH B 3KOCHUCTEMAX C COCTaBJICHHE pacueTHbIE 3a/IlaHus TI0 IEPEHOCY
TPOUICCKUX TIeTIeH 1 THPaMIT ONOMACCBI M | BEIIECTBA M JHEPTUU B SKOCUCTEMAX C
SHEpPruu cocTaBJieHHE TPO(PHUECKUX 1Iernel u

nupamMu; OMOMAacChl U DHEPTUHU

Tema 4.3 buocepa | OnucbIBaTh CBA3b MEXKIY 1. OueHuBaemasi AMCKYCCHS 1. IIepedyeHs BOIIPOCOB K

- rimo0aipHas OpPraHM3MOM U CpeJioii ero ooutanus | 2. TecT OLICHUBAEMOM JIMCKYCCHU

J3KOJIOIr'M4YeCKast YcranaBiauBaTh CBI3b MCKIOY 3. Pemienue IIPAKTUKO-OPUEHTHPOBAHHBIX 2. BOHpOCBI U TeCTa

cucremMa CTpPYKTypaMu 6uochepsl 3. IlpakTUKO-OpUEHTHUPOBAHHBIC

PacUETHBIX 3aJ1a4 Ha OTPE/ICTICHUE TUTOIIA TH
HACaXICHUH JJIs1 CHHYKCHUS KOHIICHTPAIIUU
YIJIEKUCIIOTO Ta3a B aTMOC(epe CBOETO
pETHOHA TPOKUBAHHUSI

pacyeTHbIe 3a7a4y Ha OTIpeIeTICHHE
TUIOIIA/IN HACAXKICHHUHN JUTs] CHUKEHUSI
KOHIICHTPAILIMHU YTIIEKUCIIOTO Ta3a B
aTMocQepe CBOEro peruoHa
MIPOKUBAHUS

Tema 4.4 Bnustaue
AQHTPOITOTEHHBIX
¢akTopoB Ha

ounochepy

OmnuceIBaTh ri100aJbHEIE U
peFI/IOHaJ'II)HI)Ie SKOJIOTHYECCKHUC
MpOOJIEMBI U IyTH UX MUHUMH3AIUN
[IpennaraTh criocoObI JEHCTBHS TIO
0e30macHOMY MOBEICHHUIO U
CHIDKEHHIO BIUSHUS YeIOBEKa Ha

NPUPOHYIO Cpeay

1. Tect

2. PemeHue MpakTMKO-OPUEHTUPOBAHHBIX
pAaCUYETHBIX 33/IaHUH 110 COXPAHEHUIO
MPUPOAHBIX PECYPCOB CBOETO PETHOHA
HpO)KI/IBaHI/IH

1. Bonpocs! s Tecta

2. [IpakTHKO-OpUEHTUPOBAHHBIE
pacueTHbIE 3aJaHNs 110 COXPAHEHUIO
IIPUPOJHBIX PECYPCOB CBOETO
pEeruoHa MmpoXuBaHUA
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Br1Oupars MepsbI 1151 COXpaHESHHS
Ouopa3zHooOpazus

Tewma 4.5 Bnusinue
COLIMAIIbHO-
IKOJIOTUIECKUX
(hakTOpOB Ha
37I0pPOBbE YETOBEKa

HNHTepnpeTupoBaTh pe3yabTaThl
HPOBEIEHHOIO OMO3KOJIOIMYECKOI0
HKCIEPUMEHTA C UCIIOJIB30BAHUEM
KOJIMYECTBEHHBIX METO0B

1. OueHuBaemas TUCKyCCHs

2. BbInonHeHus NpakTHUeCKUX 3aJaHu:
“Ornpeznenenyie CyTOYHOro palMoHa MUTaHus
“CozaHue MHAMBUAYAIbHON NAMATKHU 110
OpraHu3aly palvoOHAIbLHON (PU3NUECKOM
AKTUBHOCTH

3. Bemonnenue naboparopHoil paboThI Ha
BBIOOD:

"YMcTBeHHas pab0TOCTIOCOOHOCTB",
"BiausiHue abnoTnyeckux GakTopoB Ha
yesloBeKa (HU3KHE U BBICOKHE TeMIeparypsl)"”

1. [IepedyeHs BOIIPOCOB K
OLICHUBAEMOH JIMCKYCCHU

2. 3aaHus IPaKTUYECKUX padboT
3. Oruer o abopaTropHOi padoTe

Pa3zgen 5

BuoJjorusa B :Ku3HH

Pesyabrart 00y4yenus

TEXHOJIOT N

AHEU'II/ISI/IPOB&TB OTHYCCKHEC aCIICKTbl COBPEMEHHBIX I/ICCHGI[OBaHI/Iﬁ B 00J1aCTH OMOTEXHOJIOTHH M T€HETHYECKUX

OuenoyHoe MmeponpusiTie
PYOeKHOro (TeMaTH4Y€eCKOI0)

[IpencraBnenue pe3yabTaToB peLeHUs KEWCOB (BBICTYIUIEHHE C PE3EHTaLUEl )

KOHTPOJISA
Tem PesyabTarnl 00yyenusi mo remam | OneHo4yHoe MepoONpPHUSTHS TEKYILIEro OueHouHble cpeacTBa
a KOHTPOJIst
Tema 5.1 AHaM3UPOBATh ATUYECKUE ACTIEKTHI Brimonnenue kelica Ha aHanu3 uHGopMaluK 0 | 3a/laHue Kerca

buorexnonorun B
SKA3HH KaXKI0r0

COBPEMEHHBIX UCCIIEJIOBAHHI B
o01acTi OMOTEXHOJIOTHHA U
TEHETUYECKUX TEXHOIOTHI

HAYYHBIX JOCTH)KCHUSAX B 00JIaCTH
TeHEeTHYECKNX TEXHOJOTHH, KIETOYHOHN
WH)XEHEPHUH, MUIIEBBIX OMOTEXHOJIOTHI

14




Tema 5.2.1 AHaTM3UPOBATh ATUYECKUE aCTIEKThl | BhIMOTHEHUE Keilica Ha aHaTn3 WHPOPMAIIH O 3ananue kerca
buorexHonornu B | COBpEMEHHBIX HCCIIEJOBAHUN B pa3BUTUU OMOTEXHOJIOTUNA B METUIIUHE U
MEIULIUHE U o0nacTu OMOTEXHOJIOTHH U bapmanuu
bapmarumn F€HETUYECKUX TEXHOJOTUI
Tema 5.2.2 AHaTM3UPOBATh ATUYECKUE aCTIeKThl | BhIIOTHEHUE Keiica Ha aHaTn3 WHPOPMAIIH O 3ananue kerca
bruorexHonoruu 1 | COBpEMEHHBIX HCCIIEJOBAHUN B pa3BUTHH OMOTEXHOJIOTUH C UCIIOJIB30BAHUEM
KUBOTHBIE o0nacTy GMOTEXHOJIOTUU U KUBOTHBIX, IPUMEHEHHE IPOTYKTOB
T€HETUYECKUX TEXHOJOTUM OMOTEXHOJIOTHH B KU3HU YETIOBEKa
Tema 5.2.3 AHaIM3UPOBATH STUYECKUE ACTIEKTHI Brimonmaenune keiica Ha aHanm3 nHGOpMAIUK 0 | 3a/aHue Kekica
buorexHonoruu 1 | COBpEMEHHBIX HCCIIEJOBAaHUN B pa3BUTHH OMOTEXHOJIOTUH C UCIOIB30BAHUEM
pacTeHus o0nacTu GMOTEXHOJIOTUU U pacTeHuit
T€HETUYECKUX TEXHOJIOTUM
Tema 5.2.4 AHaIM3UPOBATH STUYECKUE ACTIEKTHI BrimosnHenue kelica Ha ananu3 uHbopmalmu 0 - | 3ajaHue Kekca
buoTtexHONOrNM B | COBpEMEHHBIX MCCIIEN0BAaHUN B Pa3sBUTHU IPOMBILIUIEHHON OMOTEXHOJIOTHMA
MPOMBILIEHHOCTH | 001acTH OMOTEXHOJIOTUH U
TEHETUYECKUX TEXHOJIOTUI
Tema 5.2.5 AHaM3UpOBaTh ATUYECKUE ACTIEKTHI BrmosnHenue keiica Ha aHanM3 MHGOpMaLN 3anaHue Kelica
CoumanbHo- COBPEMEHHBIX UCCIIEJIOBAHU B 00 ATMYECKHX acleKTaxX pa3BUTHUS
ITUYECKHE 00acTi OMOTEXHOJIOTUH U OMOTEeXHOJIOT Ui
aCTIeKThI TEHETUYECKUX TEXHOJOTUI
OMOTEXHONOTUI
Paznen 6 Buoskosioruyeckue ucciae 0BaHus

BroraBasaTs MNPUIUHHO-CJICACTBCHHLIC CBA3HU MCKIY OMOJIOrMYCCKUMH O6’BCKT8.MI/I, Mponeccamu 1 ABJICHUAMUA ITYTEM

PesyabTar 00yueHust .
UCCIIEIOBaHUN Ha KMBBIX 00BbEKTAX
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OuneHnouyHoe MeponpusiTue
PYOeKHOTr0 (TEeMAaTHY€eCKOI0)

HpeI[CTaBJ'ICHI/IC PE3YJIbTAaTOB BBIITIOJTHCHUA y‘le6HO-I/ICCHeI[OBaTCJ'II)CKI/IX IIPOCKTOB (BBICTYHJ'ICHI/IC C

MIpe3eHTAINECH )
KOHTPOJIst
Tem Pe3yabTarnl 00yueHusi mo Temam | OuneHOYHOE MePONPUITHS TEKYIIEero OueHoyHbIE CPeICTBA
a KOHTPOJIsI
Tema 6.1 OnuceiBaTh METOIBI Brmonnenue nabopatopHbix paboT Ha BEIOOP B | OTYET O BHIIOTHEHUHT
OcHOBHBIE METOJIBI | OMOIKOJIOTMIECKUX MCCIICIOBAHHIA MHUHHTPYIIIAX: y4eOHO- HCCIIeIOBATENTLCKOTO
o6uookosnoruyecku | [ImaHupoBaTh OMOIKOIOTUUECKHIA 1. BiusiHUE TeMnepaTypbl Ha pocTa u IPOEKTA

X UCCJIEIOBAHUN

AKCIEPUMEHT

(U3UOIOTNYECKYIO aKTUBHOCTD IPOACKEBBIX
KJIETOK

2. BiusiHue yriieBoIOB Ha pOCTa U
(PU3UOIOTNYECKYIO aKTUBHOCTD IPOACKEBBIX
KJIETOK

3. CoyeTaHHOE BIUSHUE TEMIIEPATYPhI U
YIJIEBOJIOB HA POCTa U (PU3NOJIOTUYECKYIO
AKTUBHOCTB JAPOKIKEBBIX KIETOK

Tema 6.2
buoskonornuecku
1 DKCIIEpUMEHT

[TpoBOIUTH OMOIKOIOTHYECKHIA
AKCIIEPUMEHT

[TnanupoBaTh OMOIKOIOTHUECKUI
AKCIIEPUMEHT

HNHTepnpeTupoBaTh pe3yabTaThl
MPOBEIEHHOTO OMOIKOJIOIMYECKOT0
JKCHEPUMEHTA C UCITOJIB30BAHUEM
KOJIMYECTBEHHBIX METO/0B

BemosnHenne yueGHO-1CCne10BaTeNbCKOro
MIPOEKTa Ha BHIOOD:

1. Onenka kauecTBa aTMOC(EpHOro BO3IyXa
2. OneHKa Ka4ecTBa [0YB METOZIOM
(bUTOTECTUPOBAHUS

3. OneHka Ka4ecTBa BOJI TOBEPXHOCTHBIX
BOJIOEMOB T10 OPTaHOJIEITHYECKUM 1 (PH3UKO-
XUMUYECKHM CBOMCTBAM

4. Bimsnue ITAB Ha poct 1 passutne

CEMsIH BBICIIMX PACTEHUN

5. BnusiHME CONEBOro 3arpsi3HEHUS Ha pOCT U
pa3BUTHE CEMSH BBICIINX PACTEHUN

OTuer 0 BBLINOJIHEHUN
y4e€0HO- UCCIIE0BATEIHCKOTO
MPOEKTa
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2. OueHoYHbIE CPEACTBA MO AUCHHILTHHE «BrHosorus»

OreHOYHbIE MEPOIIPUATHS TEKYILIETO KOHTPOJIS (THIIBI):
3ajannsi, HaNpaBJeHHbIe HA CHCTEMATH3AIMIO M 00001eHe
TeopeTuyeckoil uHgopmMaumu:
- 3aIloJIHEHHE TAOJINII
- pa3paboTKa JICHThl BpEeMEHU
- pazpaboTka rioccapus
- pa3paboTKa MEHTAJILHOM KapThI

3ananus, HaNpaBJeHHbIe HA ()OPMUPOBAHUE UJIM MPOBEPKY 3HAHMIA:
- TecT

- OIlCHMBaeMasi IUCKYCCHUs

- (ppoHTANBHBII ONPOC

- 00Cy’KJIeHHE IO BOITPOCaM JISKIIMU (BCTpEYAETCsl y HAC TOJIbKO 1 pa3)

- YCTHBIE COOOIIIEHHMS C TIPE3CHTAIIEH

3ananus, HanpaBJieHHbIe HA (POPMUPOBAHNE MPAKTHYECKUX YMEHU it
U HABBIKOB
- JaboparopHas paboTa
- pelieHue 3aja4
- MPaKTUKO-OPUEHTUPOBAHHBIC PACUCTHBIC 32/ IaHHSI
- Keiic Ha aHanu3 uHpOpMaIH
- y4eOHO-HCCIIEIOBATEIbCKUN MTPOEKT

2.1. OuieHOYHBIE CPeICTBA TEKYIIEro KOHTPOJIS M0 TucHuIinHe « buosorns

Texkyuii KOHTpOJIb pe3yJIbTaTOB OOYUYEHHUS MOXKHO OCYIIECTBISATh
pPa3IMYHBIMA METOJAMU M C MOMOINBIK PAa3IMYHBIX OLEHOYHBIX cpeacTB. Ilo
JUCLUIIINHE « bHOIOTHs)) B Ka4eCTBE CPELICTB TEKYLETO KOHTPOJIISA IPUMEHSIOTCS
3a7]aHusl B TECTOBOM (hopMe; TaONUIbl; BU3yalH3allysl TEOPETUUIECKOTO MaTepuana
B (hopmaTe JIEHThl BPEMEHH U MEHTAJbHBIX KapT; PEIICHHE KEHCOB M Jpyrue
OLICHOYHBIE MaTepraiibl. Hrke rnpuseieM rnmpuMepsl HEKOTOPBIX U3 HUX.

2.1.1. 3ananus, HanpaBJIeHHbIE HA CHCTEMATU3AMIO U
00001IeHME TeopeTHYeCKOH HH(popMaLIUK

1. 3amosHeHHMe TA0JIHUIBI

Ha3BaHnue Tembl bronorus kak Hayka

OrmceIBaTh METOAbI UCCIICA0BAHUA Ha MOJICKYJIAPHOM U

Pe3yabTaTt 00y4yeHust mo teme
KJIETOYHOM ypOBHE

O01ue KoOMIIeTEH U OK 02
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@DopMyJTHPOBKA 3aJaHUs: 3aTI0JTHUTE TabIuILy “BKIiaj yueHbIX B pa3BUTHE OHOJIOTHH”,
yKa3aB YYCHOT0, BpeMEHHOU MepHo 1 pabOThI HaJl OTKPBITHEM U JATE KPATKYIO
XapaKTePUCTUKY OTKPBITHUS, UCTIOIb3Ys MaTepUal JIGKIUH, yueOHUKA, HHbIE UCTOUHUKHU
MH(POPMAITHH.

Tabnwia — Bkiiag ydeHbIX B pa3BUTHE OUOJIOTHH

Yuenslit Bpemennoit niepron Kparkas xapakreprcTuka paboThl y4eHOTO

Kpurepuu onieHrBaHus 3a1aHUS:

“5” - Ta0JIMLA BBIIOJIHEHA B IIOJIHOM 00BEME

“4” - B X07I€ 3aI0OJTHEHMS TaOJIMIbl MaTepHUajl OTPAsKEH HE MOJIHOCTHIO, UMEIOTCS
HE3HAYUTEJIbHbIE HETOYHOCTH, HE10UEThI

“3” - B X0/i€ 3aI10JIHEHUS TaOJIMILIbI MaTeprall OTPAXKEH HE MOJHOCThI0, UMEIOTCS 3HAUUTEIIbHbIE
HETOYHOCTH, HEJIOUEThI

“2” - Tabnuna otpaxkaer Menee 50% maTtepuaa Wi He BBITOJTHEHA

2. Pa3pafoTka JIeHThI BpeMeHH

Ha3Banue TeMbI OHTOreHes3 )KMBOTHBIX U YEJI0OBEKA
Pe3yabTaT 00y4yeHusl M0 TeMe OIuUchIBaTh CTAAUNA OHTOIE€HE3a YKUBOTHBIX U YEJIOBEKA
O0mume KoMIeTeHIHu OK 02, OK 04

®opMyJIHPOBKA 3aJaHUs: CO3/IaliTe JIEHTY BPEMEHH, OTPAXKAIOIILYIO TAIIbI
OHTOr'€HEe3a OTAEIbHOM I'PYIIBI )KUBOTHBIX MJIM YEJIOBEKA C KPAaTKOW XapaKTEePUCTUKOM.
Hazsanusa CTaI[Hi/JI JOJIDKHBI OLITE PacCoJIOKCHBI B XPOHOJIOTHYCCKOM ITOPAAKE, OCHAIIICHBL
KPaTKUM OMHMCAaHUEM OCHOBHBIX U3MEHEHUH, IPUITI0KEHBI PUCYHKH. 3a/laHHE BBITIOJIHACTCS B
MauibIX rpynnax (3-4 yenoBeka)

3. Pa3paGoTka MeHTAJbHOH KapThI

Ha3Banue Tembl Crpoenue opranusma

OnwuceiBaTh CTPOCHHUC U B3aANMOCBS3b yacTeu

Pe3yabTaTt 00y4yeHust mo teme
MHOTOKJIETOYHOT'O OpraHu3Ma

O0mue KOMNETEeHIINU OK 02, OK 04

@opmMyJMPOBKA 3a/IaHUS: COCTABHTE MEHTAJIbHBIE KAPTHI MO KJIacCU(UKAITUN
TKaHeH,
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OpraHoB U CUCTeM OpraHoB. B kaprte orpa3zute 0coOeHHOCTH CTpOeHUs, PYHKINN 00bEKTOB. BbI
MO>KeTe 00bETUHITH OOBEKTHI MO BHITOIHIEMO ()YHKIIHH WU IO CUCTEME OPTraHoB.

[Ipu BBINOJHEHUM CTYJIEHTHI PACIPEAEISAIOTCS Ha Majble rpymisl (1o 2-3 yenoBeka).
3ananue sBhseTcs NpodeccCHOHANbHO-OPHUEHTUPOBaHHBIM. CTyneHThl, oOydJarolmuecs
npodeccun/CnenuaIbHOCTH CBA3aHHONW ¢ 00BeKTOM H3ydyeHus ‘“‘PacteHus’” pa3pabaThiBaroT
MEHTAJIbHYIO KapTy MO CTPOSHHIO OpraHW3Ma pacTeHUi (IPyIIbl MOXKHO Pa3euTh MO OTAeIaM
pacTeHuil: MOXOBH/HBIC, TJIAyHOBHIHbIC, XBOIICBH/IHBIC, TAalIOPOTHUKOBHIHBIC, TOJIOCEMEHHBIE,
MOKpbITOCceMeHHbIe). CTyleHThl, oOyuaroluecs: NnpoQeccun/crnennaibHOCTH CBSI3aHHOM ¢
00BbeKTOM H3yueHHs “YKUBOTHBIE” pa3pabaThIBAIOT MEHTAILHYIO KapTy IO CTPOCHUIO OpraHn3Ma
KUBOTHBIX (TPYIIBI MOXHO pa3fgeluTh [0 THUOAM U KJIaccaM J>KHUBOTHBIX. THIIBL:
KHILIEYHOIIOJIOCTHBIE, IIJIOCKME YEPBH, KpPYIJble YEepBU, KOJIbUAThle YEPBH, MOJLIIOCKH,
yrieHucToHorue. Kiacchl: XpsieBbie polObl, JTomacTenepble PoIObl, aMpuOUH, PECMBIKAIOIINECS,
NTHUIIBL, MiekonuTaromue). CTyneHTsl, oOyJaromecs IpoQeccun/CnennaibHOCTU CBI3aHHOM C
00beKTOM u3yueHus “YenoBek™ pa3padaThIBalOT MEHTAIbHYIO KapTy IO CTPOEHUIO OpraHu3Ma
YeJioBeKa.

[pu pazpaboTke peKOMEHyeM HCIOIb30BaTh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WK PYTOro MHCTPYMEHTA JJIsl CO3/IaHHsI MEHTAJIbHBIX KapT.

[Tpumep yacTh MEHTAIBbHOW KapThI:

CepaeuHO-cocyamncTas cucrema

HeAyaOUYHO-KULLIEYHBIN TPAKT

Kpurepuu orieHnBaHNs MEHTAJTbHOM KapThl:
«5» - 8-9 6amn0B; «4» - 7 6a/10B; «3» - 5 6anI0B

3 2 1 6ann
O0aJ1a oas1a
Coaepxanmne Nudopmanus Nudopmanus Nudopmanus
NIPE/ICTaBJIEHA B IIPEJICTaBJICHA, HO IIPE/ICTaBIICHA
TIOJIHOM 00beme MMEIOTCS HETOYHOCTH | YaCTUYHO
I'padpnueckoe MHorocrynenuaras MHorocrynenuara [IpocToit «mmay4dox»
odopmieHue KapTa ¢ jo0aBjIeHreM | g KapTa
KapThl KapTUHOK, 3HAKOB.
Hcnons3oBanue
Pa3HBIX LBETOB Ha
OIIPENIEIEHHBIX
BETBSIX.
Jlekcuko- Kapra He conepxut Kapra He conepxur Kapra conepxut Tak
rpaMMaTH4ecK OLIMOOK U OIIeYaToK rpyOBIX MHOTO IpyOBIX
oe opopmieHHe rpaMMaTH4eCKUX rpaMMaTH4eCKUX
OLIMOOK WM OMEYaToK, | OIIMOOK M ONeYaToK,
KOTOpbIE OBl 4TO €€ COJIEp>)KaHNE
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https://www.mindmeister.com/
https://app.mindmup.com/

OTBJICKAJIM BHUMAHUC TPYAHO

YUTATEINIS OT BOCITPHHHMACTCSI
COZICPKAHUSI
4. Pa3padoTtka rioccapus
Ha3BaHue TeMbl OCHOBHBIE MOHSTHSI TCHETUKH

OmuceIBaTh 3aKOHOMEPHOCTH HACJICACTBCHHOCTH U

Pe3yabTaT 00y4yeHus mo reme
M3MEHYMBOCTHU

OO01mue KoMIeTeHIINHA OK 02

®opMyJIMPOBKA 3aJJaHNS: COCTABbTE ITIOCCAPHIA C onpeiesieHUsIMU 110 TeMe ~OCHOBHBIE
MOHATHS T€HETUKA , UCIIOJIb3Ysl MaTepHasbl JICKIIUH, yUeOHUKH, CIIOBAPH.

IIpumepHbIii nepeYeHb
TEPMHMHOB: AJIbTCPHATUBHbBIC
MPU3HAKU AJUIEIIbHBIE TeHbI
HeannenwHble reHbl
JIOMUHAHTHBIN IPU3HAK
PenteccuBHbIN pU3HAK
['oMO3UTOTHBIN Opranu3M
['eTepo3uroTHbIil OpraHusm
I'enotun

denotnm

JuruOpuHoe CKpelBaHue
Yucrasa nuHusg

I'ubpun

HacaencrBeHHOCTD
N3MeHYHuBOCTD
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2.1.2. 3ananusi, HAaNpaBJeHHbIE HA (POPMHUPOBAHUE HJIN POBEPKY 3HAHUM

1. @poHTATIBLHBIN ONPoc

Ha3Banue Tembl Hcropust 5BONIOLIMOHHOIO YUEHHUs

XapaKTepI/ISOBaTB MMPESANIOCHUIKA 1 ABUKYIITUC CUJIbI

Pe3yabTaT 00y4yeHus mo reme
BO3HUKHOBCHUS MHOI‘OO6pa3I/I$I BUI0OB

O0mue KOMNeTeHINH OK 02, OK 04

IIpuMepHBIii HepeYeHb BONMPOCOB K GPOHTATILHOMY ONIPOCY
KakoBbI cuiibHBIE U Ci1a0bIe CTOPOHBI CUCTEMBI Oprannyeckoro mupa K. Jlunnes?
Cdopmynmpyiite OCHOBHBIC TIOJIOXKEHHST 3BOIOIIMOHHOM Teopuu JK. B. Jlamapka.
[lepeuncnuTe MPeANOCHUTKM BOHUKHOBEHHS IaPBUHU3MA
[Tepeuncimte OCHOBHBIE MOMOKEHHUS CHHTETUYECKON TEOPHH 3BOJIFOLIMU

BwnN e

Kpurepun oniennBanus:

«5» - OTBET IOJIHBIH, Pa3BEPHYTHIN

«4» - OTBET 10CTAaTOYHO MOJIHBIN, HO €CTh HETOYHOCTHU
«3» - OTBET KpaTKU UJIH C TPYOBIMU OIIMOKAMU

«2» - OTBET HEBEPHBIN UJI OTCYTCTBYET

2. [ToaroToBKA YCTHBIX COOOIIEHHIT ¢ Mpe3eHTAlHel

HasBaHnue TeMbl I'enernka uemoBeka

OrnuceIBaTh 3aKOHOMCPHOCTH HACJICACTBECHHOCTH U

P 6 W3MECHUHMBOCTHU
€3yJbTAT O0YHEHMS 110 TEME Onpenensts BO3MOXHOE BO3HUKHOBEHHE HACIIEICTBEHHBIX
MIPU3HAKOB
O0mue KOMNeTeHI U OK 01, OK 02

@opMyJIMPOBKA 32/IAHUS: TIOJITOTOBHTE YCTHOE COOOIICHHE M TIPE3CHTAIINIO 00 0JTHOM
HaCJICICTBEHHOM 3a00JIeBaHUM U3 TiepeuHs. PaboTa BeImoHseTcs B lapax. B cTpykType
COOOIIIEHUS U MMPE3EHTAIIUN HEOOXOJUMO OTPA3UTh:

1. Ha3Banwue 3a0oneBanHus

2. Tunmzanus 3a0oyeBaHUS

a. A)reHoMHOe / TeHHOE / TIOJIUTEHHOE / XPOMOCOMHOE

b. B)ayrocoMHO-TOMHHAHTHOE / Ay TOCOMHO-PEIECCUBHOE / CIIETUIEHHOE C TI0JIOM
CymHOCTh MyTaImy (Ha KJIETOYHOM YPOBHE)
Kmamueckue nposiieHus 3a0071eBaHus
YacToTra BCcTpeyaeMoCTH
Jnarnocrrka

Nk w

Hcrounnku nadopmarum.

IIpuMepHbBIii IepeveHb HACIEACTBEHHBIX 3200/ 1eBaHNI YeJI0BeKa
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NounkswnRE

Cunapom DHrenbmaHa
MykoBHUCIIUA03

Cunzapom ITupcona
Cunnpom [layna,

Cunnpom Knaitadenbrepa,

Cungpom lepemesckoro-Tepuepa,

Cunapom DaBapica,

Yek-aMCT AJ151 OEHKH Nnpe3eHTaluu
OI_IeHI/ITe MPE3CHTAUIO MO0 CICAYIOIUM KPUTCPUAM:

8. CHHIPOM «KOIIAYbEro KpHKay»
9. CeproBUAHOKIETOUHAS aHEMHUS
10. Hetipopubpomaros

11. JTaneTOHU3M

12. 'emodumus

13. ®eHUIKETOHYpHS

DNeMEeHThl CO/IEpIKaHUs

Hamnumne | OrcyrcTBue

1. TuTynbHBINA craia

1.1 HasBanue 3a0oneBanust

1.2 | CBenenus 00 aBTOpax

2. Jlana nonHas TUNM3aIys 3a00J1eBaHUs

3. [TokazaHa CyIIHOCTb MyTallUH

4. OnucaHbl KITMHUYECKUE MPOSBIICHNS 3a001€BaHUS
5. VYka3aHa 4acToTa BCTPEYaeMOCTh

6. Onucana AMarHOCTHKA

7. Yka3zaHbl ICTOUHUKU HHPOPMALH

8. CobmofieHre eIMHOTO CTUJISL PE3eHTALH
9. Marepuan Obl1 MHTEpECEH

10 Marepuan Obl1 none3eH

IIxaJja nepesona 0a/1710B B
orMeTKy 12-11 6aios - «5»
10 - 8 GanyoB - «4»

7-6 6am10B ~«3»

Menee 6 6aI0B WM OTCYTCTBHE pabOTHI - «2»

JonoJiHuTE/IbHBIE CBeIeHUS 1JIsl PenogaBaTeJst.
B niensix n30esxanme mOBTOPEHUS TEM MTPE3EHTAITNH, TPETIOIaBATEII0 PEKOMEH Ty eTC s
pacrnpenenuTb KOHKPETHBIE TEMBI CPEIA TPYIIN yUalUuXCsl.

3. OueHuBaemasi IMCKYCCHSI

Ha3Banune teMbl

Enocq)epa - TJI00AJIbHAs DKOJIOTMYeCKasi CHCTeMa
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OnuceIBaTh CBSA3b MEXKAY OPraHU3MOM U CPENOH €TO

Pe3yabTaT 00y4yeHus mo reme oOuTaHus

YcraHaBiIMBaTh CBSA3b MEXIY CTPYKTypaMu Orocepbl

O0mue KOMNeTeHINH OK 01, OK 02, OK 07

HpHMepHLIﬁ MEePEeICHb BOIMMPOCOB K OlleHMBaeMOM AUCKYCCHUHA

1. T'moGanpHOE moTeruieHre: Mug WM peaabHOCTh? YTo BaM N3BECTHO O JTAHHOM SIBJICHHHN?
Kakwue (akrtbl cyniecTBOBaHHS I OTCYTCTBUS TTI00AJIEHOTO MOTETIIICHUS BaM
W3BECTHBI?

2. OObsicHHTE, KaKkue (aKTOPbl OTPAHUYMBAIOT PACHPOCTPAHEHUE KU3HHU B aTMOchepe,
nutocdepe, ruapochepe.

3. Kax MOXHO 0XapaKTepu30BaTh HCTOPUYECKUE N3MEHEHHS POJIM YelioBeKa B Orocgepe?

4. B u4éM cOCTOUT LIEHHOCTb OXpaHbl Onopa3Hoo0pasusa? UTo NpUBOIUT K COKPAILIEHUIO

Ouonornueckoro pasHoodpasus? I[louemy [uis yenoBeuecTBa BaKHO HE JOITYCTUTD

obenHeHus OuopasHooOpasus?

Kpurepun oniennBanus:

«5» — AKTHBHOE yd4acTHE€ B IUCKYCCHUU. BbICKa3bIBaHHE COOTBETCTBYET 3aJaHHOM TEME,
XapaKTepU3yeTCst BBICOKOW MH(OPMATUBHOCTBIO ¥ OPUTMHAIBHOCTBIO, QPIyYMEHThI IOAKPEILIEHb

yOeuTeIbHBIMH IIPUMEPAMH.

«4 - I[OCT&TO‘IHO AKTHUBHOC Y4aCTHC B TUCKYCCHUH. I[OHYCKB.GTCH HC3HAYUTCIIbHOC OTKIIOHCHHC
OT TEMbI TUCKYCCHUU. Bricka3piBaHre HOCUT OTYACTH TpHBHaJ'IBHBIﬁ, HOB@pXHOCTHLIfI XapakTep. He

BCC apryMEHThI NIOAKPCIIJICHBI IIPUMCPAMU.

«3» — IlaccuBHOE ydactue B JUCKYCCHH. Bricka3piBanue XapPaKTCPU3YCTCA HHU3KOH
I/IH(bOpMaTI/IBHOCTI)IO, CTCPCOTUITHOCTBIO, HC OTPAXKACT IMOJIHOTO IMOHMMAHUA TEMbI JJUCKYCCUU.

AprymeHTsl cOopMyIMpOBaHbl a0CTPakTHO. [IpuMepsl OTCYTCTBYIOT.

«2» - IlaccuBHOE ydacTHue B AUCKYCCHHU. BBICKa3pIBaHHWE HE COOTBETCTBYET 3aJaHHOU TeMe,

OTCYTCTBYIOT apT'YMEHTHI B MOJIB3Y KaKON-TN0O0 TOUKHU 3PEHUSI.

JlonoHUTe/ILHBbIE CBeleHUs JJIS TpenojaBaTeJis.

Jluckyccuto MoziepupyeT npenoaasaTenb. B Hayane AUCKyCcCuM OH 33/1a€T CITyIaTeNsaM
HECKOJIBKO KITFOUEBBIX OCTPBIX BOIIPOCOB, MOOYXk/1asi UX BCTYNIUTh B 00CyxaeHue. [lanee
MIOCTETIEHHO B X0/1€ IUCKYCCHUU 00CYKIAI0TCsl BCE OCTABJICHHBIE BOIIPOCHI, YYACTHUKH
BBICKa3bIBAIOT CBOE MHEHHUE.

4. O0cyxIeHue Mo BONPOCAM JIEKIHH

Ha3zBanue TeMbI JKusHeHHBII UK KIETKU. MuTto3. Meiio3
Pe3yabTaT 00yueHus no reme XapakTepu30BaTh KU3HEHHbBIN I[TUKIT KJIETKU
O0mue koMIeTeHIMHN OK 02, OK 04

IIpuMepHBIii IepedyeHb BONPOCOB ISt 00CY KACHUS
Kakue n3meHeHns B KJIETKE MPEAIIECTBYIOT JETIEHHUIO?

B yeM 3akiroyaercs OMOIOrHyecKoe 3HaYeHue MUTO3a?
Yem Mel03 oTimdaeTcst OT MUTO3a?
B yeM 3akiroyaercs OMOIOrHyecKoe 3HaueHue Meiiosa?

nhwnRE

Oxapakrepu3syiite (a3bl MUTO3a U KPaTKO PACCKaXKUTE, KaK IIPOUCXOIUT 3TOT MPOLIECC.
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5. Tecr

Ha3BaHue TeMbl BS&HMOﬂeﬁCTBHe I'CHOB

OnuchiBaTh 3aKOHOMEPHOCTH HACIEICTBEHHOCTH U
N3MEHYHUBOCTH
Pe3y.]1[,TaT oﬁyqe]-n/m o TemMe OHpeIIeHSITL BCPOATHOCTb BOBHUKHOBCHU L
HACJIEJICTBEHHBIX MPU3HAKOB IIPH PA3TUYHBIX
B3aNMOJICHCTBHUAX TCHOB

O0mue KOMNeTeHINH OK 01, OK 02

IIpumep TecTroBOroO 32 1aHUA
1. K B3anMOJEHCTBUAM AJLIEIBHBIX T€HOB HE OTHOCHT:
1) snucras, nonmmMepuro, MoupuLMpyrolee AeiicTBUE TeHOB
2) KOONEepaLHio, MHOYKECTBEHHBIN alIeN3M
3) cBEpXJJOMHHUPOBAHUE, KOMILJIEMEHTAPHOCTh
4) KOJOMHUHUPOBAHUE, MPOMEKYTOUHOE JOMHUHHUPOBAHHE
2. IlposiBneHue y TreTepO3UroT NPU3HAKOB, JETEPMHUHUPYEMBIX [BYMs aUICISIMU
HabroAaeTcs npu:
1) cBEpX1IOMUHUPOBAHUU
2) smucrase
3) KOZOMUHHPOBAHUU
4) onmumepun
3. HacnenoBanue 4eTBepTON IpyMIIbl KPOBU OTHOCAT K THITY B3aUMOZACHCTBHS:
1) KOTOMUHUPOBaHHE
2) cBEpX/IOMUHUPOBAHUE
3) HosHOE TOMUHUPOBAHKE
4) mpOMEeXyTOUHOE JOMUHUPOBAHUE
4. HacnenoBaHue MMHIIMLIOBON OKPACKU Y KPOJIMKOB KOHTPOIUPYETCS TPEMS alJIeNISIMU:
A,au ah. Kaxnas ocoOb sBIsIeTCS HOCUTENEM TOJIBKO JABYX U3 HUX. DTO IPUMED:
1) KOMIJIEMEHTapHOCTH
2) Koomepaluu
3) MHOXECTBEHHOTO aJuIeIn3Ma
4) monumepuun
5. TlosBneHnue HOBOOOpa30BaHMM MpPU COBMECTHOM JAEMCTBMM JIBYX JIOMMHAHTHBIX
HEaJUIENbHBIX TE€HOB, KOIZla B TOMO3UIOTHOM WM B T€TEPO3UIOTHOM COCTOSTHUU
pa3BHUBaeTCs HOBBIN MPU3HAK, HAOIIO1aeTCs MpU:
1) KOMIUIEeMEHTapHOCTH
2) Koomeparuu
3) MONHOM JIOMUHUPOBAHUH
4) neicTBUM reHOB-MOU(PUKATOPOB
6. Ecnu oquH TOMUHAHTHBIN I'eH NOAABIISET AeCTBHE IPyroro JOMUHAHTHOTO T'eHa, TO - 3TO
IIpUMED:
1) perieccMBHOTO 3MUCTa3a
2) nmonumepuu
3) JOMHHAHTHOTO 3IHCTa3a
4) MHOYKECTBEHHOTO aJUIEIN3Ma
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Howmep Bompoca IIpaBWIbHBIN OTBET
1 1
2 3
3 1
4 3
5 2
6 3

2.1.3. 3apanus, HanpaBJieHHbIe HA (opMUPOBaHHE YMEHUI M HABBIKOB
1. JlaGopaTopHnasi padora

Ipu u3ydennn aucuuIuIMHbl “buosorus” npeaycMOTPEHO BBITOJIHEHHE 1a00paTOPHBIX
pabor:

Tema 1.3. buosiornyecku Ba)kHble XHMU4YeckHe coequHeHusi: JlaGoparopHas pabora
“Omnpenenenve Butamuua C B mpoAykTax nutanus’; Jlaboparopuas pabora «['unpodunsHo-
ruipooOHBIC CBOWCTBA JTUITHIOBY.

Tema 1.4. CTpyKTYpHO-(pYHKIHOHAJIbHASA OpraHu3anus Kjierok: Jlaboparopnas pabora
«CtpoeHue KJIeTKH (pacTeHMs, KUBOTHbIE, TPHObI) M KIETOYHbIE BKIIOUEHHs (Kpaxma,
KapOTHHOMJIBI, XJIOPOIUIACTHI, XpoMoruiacThl)»; JlaboparopHas padora «IIpoHuUIIaeMOCTh
MeMOpaHsb!I (T1a3MOJIH3, ACTIIa3MOIH3 )».

Tema 4.5. BuausiHne coUMaJBHO-IKOJOTHYEeCKHX (PaKTOPOB Ha 3/10pOBbe
yejoBeka: JlaboparopHas pabora Ha BBIOOp: «YMCTBEHHas pabOTOCHOCOOHOCTBY WIIH
«BnusiHne abnotTnyeckux GakTopoB Ha yeloBeKa (HU3KHUE U BBICOKHE TEMIIEPATyphI)»

Tema 6.1. OcHOBHBIE MeTO/IbI 0M0IKOJIOTHYECKUX HCCIeI0BAHMM

JIabopatopHast paboTa Ha BEIOOp 110 MUHHU TpynnaM: «BiusHue Temneparypsl Ha pocTa 1
(U3MOJIOTHYECKYI0 aKTUBHOCTh JPOXKIKEBBIX KIETOK»; «BiusHue yrieBojoB Ha pocta U
(U3MOIOTNYECKYIO aKTUBHOCTD JIPOXIKEBBIX KIETOK»; «CoyeTaHHOE BIUSHUE TEMIIEPATYPhl U
YIJIEBOJIOB Ha pOoCTa U (PU3HNOJIOTMYECKYIO aKTUBHOCTD IPOACGKEBBIX KJIETOK»

OoOopynoBanne gab0oparopuu M Ppadoyux MecT Ja0OpPaTOPHM: MUKPOCKOIIB,
CEKyHJIOMEp, TOHOMETP, JTabopaTopHas mocy/a (MPOOHPKH, TOACTABKH ISl TPOOUPOK, TIHHIIETHI,
MECOK, CTYNKH C MECTUKaMH, IMpEeIMETHble U TOKPOBHBIE CTEKJA, CTEKSIHHBIE MalOuKH,
npernapoBajibHble WUIJbI, (GuiabTpoBaibHast Oymara (canderku), CTakaHbl) THIEPTOHUYECKUH
pacTBop xyopuaa HaTpusi, 3%-HbI PaCTBOP MEPOKCH A BOAOPO/IA, PACTBOP HOAa B HOJUCTOM
KaJIMM, TIULEPHH, KIyOHH KapToges, TUCT 3JI0Jied KaHa/ICKOH, IJI0/] pIOUHBI OOBIKHOBEHHOM
(pstOMHBI WK TOMATA), JIyK pernyarblii, pa3BeJIeHHbIE B BOJE JPOXIKHI).

[IpuBenem mpumep 1a6OPaTOPHON PabOTHI

Ha3Banue Tembl CTpyKTypHO-(pYHKIIMOHAIIbHAS OpraHU3aIMs KJIETOK
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Pa3nmyarh cyiiecTBEHHBIE TPU3HAKHA CTPOEHUS KIIETOK
OpPraHM3MOB Pa3HbIX LAPCTB KUBOU MPUPOIBI
[IpoBoauTh HAOIIOIEHUE KIIETOYHBIX CTPYKTYP U UX
U3MEHEHUI C TOMOIIBIO MUKPOCKOIIA

Pe3yabTaT 00y4yeHus mo reme

O0mue KOMNeTeHINH OK 01, OK 02, OK 04

JlaGoparopHas padota «CTpoeHHEe paCTUTEIILHOM, Y)KUBOTHOM, TPUOHOM KIICTKI

[{enb paboThI: 3aKPEITUTh YMEHHE TOTOBUTH MUKPOIIPEIapaThl U pacCMaTPUBATh UX O]
MHKPOCKOIIOM, HAXOUTh OCOOCHHOCTH CTPOCHUS KJIETOK Pa3IMYHBIX OPraHI3MOB, CPABHHBATh
HX MEXTy COOO0M.

1. Bonipock! juIst JomycKa K J'Ia60DaTODHOI71 Da6OTC.

1. Ha30BUTE OCHOBHBIE YaCTH MUKPOCKOIIA U OITUIIUTE UX (PYHKIIUH.
2. Yro Takoe nmpeaMeTHOE U MTOKPOBHOE cTekia? i uero oHu Hy>KHbI?
3. [lepeuncnure OCHOBHBIE MPaBUIIa pabOThI C MUKPOCKOIIOM.

2.IIpoBeneHue ONBITOB

O06opyoBanue 1 ocya Marepuansl 1 peakTUBbI
1. Mukpockorbl 1.Bona
2. IlpenMeTHbIE ¥ TIOKPOBHBIE CTEKIIA 2. Pa3BesieHHBIE B BOJIE APOFNOKU
3. CrekIsiHHBIE TAIOYKU 3. JIyk pernyatsblii

4. CtakaHbl

5. @uneTpoBanbHAs Oymara (canderka)

6. CTepUIbHBII ITITaTeNh

AJroput™ npoBezieHust paboThI Bonpocs! 1 3ananus
e 1. U3yuyenne crpoenus Onpenenute GopMy KIETOK,
PACTUTENbHOH KJIECTKH e Haiinure si1po, Bakyosu, 000JI04Ky
1.1. CHATB ¢ BHYTPEHHEN TOBEPXHOCTU KJIETKH.
MSICUCTOH YElTyH JTyKOBULbI TOHKYIO INIEHKY — e 3apHCyiTe HECKOIBKO KIIETOK
ANUAEPMY; SMUJIEPMBI, 0003HAYMB HA PHCYHKE:
e 1.2. TlomecTUTh KyCOYEK SMIUAECPMBI HA LUTOILIA3MY, PO, BAKyOIIH,
IIPEIMETHOE CTEKJIO B KAILJIIO BOJBI; 000JI0YKY KJIETKH

1.3. HakpbITh 0OBEKT TOKPOBHBIM CTEKIIOM;
e 1.4. PaccMOTpETh KJIETKHU SIUAEPMBI 1101
pa3IMYHBIM YBEIIMYEHHEM MHUKPOCKOITA

2. 3yyeHue CTPOEHHS }KHBOTHOI KJIETKH PaccMoTpuTe Ha KOHUMKE IIIaTess B
2.1. IIpoBecTH CTEPUIIBHBIM ILIIATEIEM C JIESTKUM KarejabKe CIIIOHBI CITyIICHHBIC KIICTKH
Ha)XMMOM 110 HEOY WJIH IO JIECHAM; OIUTEIINS
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2.2. Hanectu KanesbKy CIIIOHBI Ha IIPEAMETHOE PaccmoTtpuTe Ha npenapare OTAeIbHbIC

CTEKJIO M HAKPBITH €€ TIOKPOBHBIM CTEKIIOM; KPYIIHBIE IUIOCKHE KJIETKHA HENIPABUIIbHON
2.3. Paccmotpers mipenapar mpu 00JIbIIOM ¢dopmbl. borbiiias 4acTh KJIETOK MEPTBBIE,
YBEJIIMUEHUH C IPUKPBITON qruadparMoid [I03TOMY B HUX XOpOILIO 3aMETHO SPO.
KOHJIeHCaTopa. e 3apucyiiTe HeCKOJIbKO KIIETOK,

0003HaYbTE AAPO U UTOILIAZMY.

3. U3yyeHne cTpoeHUs] KJIECTKHU JAPOAKKei Haiigure 1poxckeByro KIETKY, PACCMOTPETD
(rpudnbI) ee popMy U OTJEIbHBIE YaCTH.

3.1. IToMeCTHTh CTEKIITHHOM NaI0YKOM 3apucyiiTe HECKOJILKO KIIETOK, ClenaiTe

KaIlJIl0 pacTBopa ¢ ApOoxKaMHu Ha IIpeAMETHOS HOAMHCH.

CTEKJIO;

3.2. HakpsITb €€ NOKPOBHBIM CTEKJIOM. Ecimn
€CTh M3JIUILIKH KUJKOCTH, YAAIUTE €€ C
MOMOIIbIO GUIBTPOBAIbHOM Oymaru
(canderkn);

3.3. PaccMoTpers npenapar 1moji MUKPOCKOIOM

HroroBasi KOHTPOJAbHAS YaCTh JA00PATOPHON Pa0OThI (BLINOJIHHUTD HCbMEHHO):
1. U3 kakux OCHOBHBIX YacTeH COCTOUT J1r00ast KieTka?
2. Yo o0mero uMeeTcst B CTPOSHUN PaCTUTENFHOM U JKUBOTHOW KIIETOK?
3. YeM pa3nuy4aroTcs 3TU KIETKU?
4. YeM 00BSICHUTD, UTO, Oy Ty4H YCTPOCHHBIMH IO €AMHOMY ILJIaHY, KJIIETKH BECbMa
pa3Ho00pa3Hbl 110 popMe 1 pazMepam?
2. [IpaKkTHKO-OPHEHTHPOBAHHbIE PACUYETHBIE 32 aHUSI

Ha3zBanue TemMbl [Momysstiiwist, cooO1IecTBaA, IKOCUCTEMBI

OnuceIBaTh CBA3b MEKY OPraHU3MOM U CPENOH €TO
PesyabTaTt 00y4yeHust mo teme oOHUTaHUS
VYcranaBnMBaTh CBA3b CTPYKTYPBI K CBOMCTB DKOCHCTEM

O0mue KOMNeTeHI U OK 01, OK 02, OK 07

Hazpanue 3ananus: Pacuer cpoka ucuepnanusi NpMpoIHbIX pecypcoB

®abyna: Pa3zBuTHe yenoBeueckoro 00IIecTBa HEBO3MOXKHO 0€3 B3aMMOJECHCTBHUS C
npuponoi. Jlo HEKOTOPOro BpEMEHM OTPHUILATEIbHBIE MOCIEICTBUSA XO35UCTBEHHOW W MHOMU
NEeSTEIbHOCTH  YeJIOB€Ka KOMIICHCHPOBAIM CHOCOOHOCTBIO MIPUPOJIHBIX CHCTEM K
camMoBoccTaHoBNeHHI0. Ho Kk cepeanHe nABaalLaToro CTOJETHS CHUTyalus H3MEHWIACH!
OKpY>KaroIliasi IPUPOIHAs Cpesia y’KE HE B COCTOSIHUM KOMIIEHCHPOBATH TIOJIHOCTBIO MOCIIEACTBHSA
BO3JICUCTBUS pPOCTA YMCIEHHOCTH JIIOJEH M PACIIMPEHHs MPOU3BOICTBA. 3arpsA3HEHbI BOJA,
BO3[IyX, pACTCHHsI, BBIMAJAIOT KUCJIOTHBIC JOXKAMU, DJpPO3US BBIBOJUT IMOYBBl H
CeJIbCKOXO035IIICTBEHHOTO0 000pOTa, MOJIIPHBIE JIb/IbI TAIOT U3-3a MOTEIUIEHHS KJIMMaTa, HCYe3atoT
MHOTHE BHJIbl KHBOTHBIX U PACTEHH, HaceJIeHHe MpuoOpeTaeT XpoHUUecKue 3abosieBaHus,
pacTér cMepTHOCTh. CyILIECTBYIOIINE CEMYAC MHTEHCUBHOCTh aHTPOIIOI€HHOI'O BO3ACUCTBUS
BEJET HAIlly [JIAaHETY K UCTOLEHUIO U AeTpalalliu.

3ananue: OUEHUTE CPOK MCUEpIaHUs IMPUPOJHOTO pecypca, €CiIu U3BECTEH YPOBEHb
T00BIYHM pecypca B TEKYIIEM TOAy, a MOTpeOJeHUE PecypcoB B MOCIEAYIOIINE TOIbI OyeT
BO3pACTaTh C 33/1aHHON CKOPOCTBIO MIPUPOCTA €KETroAHOro noTpednenus. Kakol npupoaHbiit
pecypc UMEET CaMblil TIOJITUIA CPOK HCUEPITAEMOCTH M KAKOW — HAUMEHBIINNA?

WNudopmarust, HeoOxoaumast Jj1s1 peIeHUsT:
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Tabmuna 1

Pecypc 3amac pecypca Q, Jobbr4a pecypca q, [Ipupoct o6neMa
MJIPA.T MJIPJ T /TOJ NOTpeOIeHHs pecypea
TP, % B roxg
Kawmennsrit yromip 6800 39 2
[TpupoaHerii ra3 280 1,7 L5
Hedts 250 35 2
XKemezo 12000 0,79 2,5
®dochop 40 0,023 1.8
Menp 0,60 0,008 1,7
[unk 0,24 0,006 1,3
CauHer 0,15 0,004 2,2
AmomMuHMi 12 0,016 1,6
Ypau 300 0,2 2

Jns1 pacuera BOCIIONIb30BaThCS (bopMyngg CYMMBI WIEHOB psiJia FEOMETPUUYECKON IPOrPECCUN
+7 0

© -1 -qq
0=—"p—, (1)
100
rre Q — 3amac pecypcos, q — rofoBas 1o0b4a pecypca, TP — nmpupoct notpedienus pecypca, t —

YHUCJIO JICT.

JlorapudmupoBanue BeipakeHus s Q maer cieayromuryro (GopMmyiry Uis pacdera cpoka

HCUYCpIIaHUA pecypca 0Q-TTTT

ullow o
= — 1T
t e+ ¢ 2
100
3. Pemnenmne 3agau
Ha3Banue TeMbl 3aKOHOMEPHOCTH HACIIECIOBAHUS

OmnmceIBaTh 3aKOHOMEPHOCTH HACIICACTBCHHOCTH 1

Pe3yabTaT 00y4yeHus nmo reme
M3MEHUYUBOCTH
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OnpenensiTb BEpOATHOCTb BOSHUKHOBEHUS
HACJIEICTBEHHBIX TPU3HAKOB [P MOHO-, IU-,
HOJMTHOPUTHOM Y aHAIM3UPYIOILEM CKpELMBaHUN

O0mue KOMNeTeHINH OK 02, OK 04

DopMynMpoBKa 3a/1aHUs: PELLINTE 33/1a4l, COCTAaBUB CXEMbI CKPEIIMBAHUS

3aganue sABJIsSETCS NPO(ecCHOHATBHO-OPUEHTUPOBAHHBIM. 3a7aukl Il CTYAEHTOB
O0UPAIOTCS B COOTBETCTBUU ¢ 00BbEKTOM M3ydeHus “‘Pacrenus”, “JKuornbie” nnu “Yenosek™.
[Tpumep 3anau Ui CTYAEHTOB, OOyuaromuecs npopeccuu/crelualbHOCTH CBI3aHHON
¢ 00bexTOM n3ydenus “Uenopex’:
3anaua 1. Y yenoBeka aqbOMHU3M U CIIOCOOHOCTh IMPEUMYIIIECTBEHHO BIIAJETh JICBOU
PYKOI — periecCBHbIE IPU3HAKK, HAC/IEAyIOIuecs He3aBUCUMO. KakoBbI T€HOTUIIBI POAUTENEH
C HOPMAJIBHON NMUTMEHTAIUEH M BIIAJICIONINX MPABOM PYKOW, €CIIM Y HUX POIUIICS peOSHOK
anbpOWHOC U JeBIa?
3agaua 2. Y 4yenoBeka paBoOpyKOCTb JOMUHUPYET HAJl JIEBOPYKOCTbIO, KapEraa3ocTh HaJl
roy6oraa3octeio. ['omyOorna3sblii npaBlia )KEeHUICA Ha Kaperia3oil mpasiie. Y HUX POAUIOCh
TIBOE JIeTel — KaperJia3blii JIEBIa 1 ToMyOorIa3plii mpasma. OT BTOPOro Opaka 3Toro e MyKIHHBI
C Kaperja3od IpaBUIOW POAMIIOCH JAEBIATh KaperjiasblX IeTei, OKa3aBIIUXCsS IPABILAMMU.
OnpenenuTb reHOTHITbI MYXUYUHbBI U 00€UX JKEHILHH.
3agaya 3. V Ileru u Camm kapue miasa, a y ux cectpsl Mamm — roiayosie. Mama 3tux
nerell romyOornasas, XOTs ee POIUTeNM UMeNu Kapue riaza. Kakoil mpusHak gomuHHpyeT?
Kakoii niBer ria3 y nansl? Hanummre reHOTUIIBI BCEX EPEUNCACHHbIX JIMIL.

Kpurepun onieHnBanus

“5” - Bce OTBETHI BEPHBI

“4” - nomyI1eHa ofjHa OIruoKa

“3” - gomyuieHsl 2 OmMUOKN

“2” nomy1eHsl 3 1 Oosee omMOOK WK paboTa He BHIIOHEHA

4. Keiic Ha anaau3 nHpopManuu

HasBaHnue TeMbl buotexHoa0ornu B MEIUITMHE U Q)apMaHI/II/I

AHaM3UPOBATH ITUYECKUE ACTIEKThI COBPEMEHHBIX
Pe3ysbTaT 00y4YeHus 1o Teme | UCCICIOBAHUI B 001acTH OMOTEXHOJIOTUU Y TEHETHUYECKUX
TEXHOJIOTUN

O0mue koMIeTeHIMHN OK 01, OK 02, OK 04

Keiichl ncnonp3yroTcs B Ka4eCTBE OLIEHOUYHOIO MEPOIPUATHS B paszene S “buonorus B
KU3HHU, KOTOPBIN SABJISIETCS MPUKIATHBIM MOJAYJIEM M COCTOMT M3 JBYX 4acteil. Tema 5.17
“BHOTEXHOJIOTUH B KU3HU KaXJI0T0” M3y4aloTCs HE3aBUCUMO OT IIpodheccuit/crenaibHOCTeH
oOyyJaroruxcsi, Tema 2 sBiseTcs NpodecCHOHATBLHO HAIMPaBIEHHONW W TOIOUPAIOTCS B
3aBHCHUMOCTH U PO eCcCHOHaIbHON HANpaBICHHOCTH.

[Tpusenem npumep keiica k Teme 5.2.1. “buorexnonoruu B MmeauuuHe 1 papmanuun’

PopMynHMpoOBKa 3aJaHUS:
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buoTtexHosorus — KOMIUIEKCHasi HayKa, HalpaBJICHHasi Ha IOJy4YEHHUE IIEJIEBOI0O
MPOJYKTa, C TOMOIIbI0 OHOOOBEKTOB MHUKPOOHOTO, pACTUTEIBHOTO U IKUBOTHOTO
MIPOUCXOXKIACHHUS.

MenunrHckasi OMOTEXHOJIOTHS — OTPACIIb, 11EIb KOTOPOH CO3aHHE TUarHOCTHYECKUX,
MpoGUIAKTUIECKUX H JIeYeOHBIX IMPEmapaToB, OHA W3y4aeT BO3MOXXHOCTH HCIIOJIb30BAHUS
MUKPOOPTaHU3MOB, JJIS TOJYyYCHHs] aMUHOKHCIIOT, BATAMHUHOB, (DEpMEHTOB, aHTHONOTHKOB,
OpPraHUYECKUX KHUCIIOT.

Caxapnblii quader — 3T0 3a00JeBaHNE OOMEHA BEIECTB, TP KOTOPOM B OpraHU3Me HE
XBaTaeT MHCYJIMHA, a B KPOBH IMOBBILIAETCS cofiepkanue caxapa. CoaepxaHue caxapa B KpOBU
HEOOXOMMO U HOPMAITBHOTO (DYHKITMOHUPOBAHHS KJIETOK. VHCYINH, KOTOpBIH BbIpabaThIBaeT
MOPKENTyI0uHasl JKeje3a, oOecredunBacT NMPOHUKHOBEHHE TIIFOKO3bI B KJIETKH, HO HMHOTAA
MIPOUCXOAUT COOH BBEIPAOOTKH MHCYJIMHA M KJIETKA HE TIOJTydaeT HeOOXO0AMMOTO TIUTaHMUs, a caxap
HaKaIUTMBAETCS B KPOBU. ITO MPUBOAMUT K BOBHUKHOBEHHUIO CaXapHOTo JradeTa pa3HbIX THIIOB,
OJIMH W3 KOTOPBIX SIBJISETCS MHCYJIMHO3aBUCUMBIM. [Ipm Takom THme caxapHoro nuadera
3a00JIeBIIN JOIDKEH BCIO )KU3Hb BBOJUTH ce0¢ MHBEKIIMU HHCYJINHA.

ITo manubiM cratuctuku, B 2014 1. KomudyecTBO OONBHBIX caxapHbIM JHA0ETOB B
Poccwuiickoii denepanuu cocraBuiao 387 miH 4enoBek. [1o HEKOTOPBIM JaHHBIM 3Ta MHUQpa
KaXXJIbI TOJ] yBennuuBaercs Ha 5%.

3ajanvie: HalIUTE W TPOAHATM3UPYHTE Pa3IMIHbIC UCTOYHUKU WHPOpMAIWK (Hay4dHas U
y4eOHO-Hay4YHas TUTepaTypa, CpeacTBa MaccoBOM nHpopmanuu, cetb IHTEpHET U Apyrue) mo
Teme keica. OTBETbTE Ha BOMPOC HA OCHOBE HAWJEHHBIX MaHHBIX: C YeMm CBsA3aH POCT
3a00JIeBaGMOCTH CaxXxapHbIM JHA0CTOM CpEIM B3POCIIOTO HACEICHHS W OMOJIOKCHHUE
3aboneBanua? Kakue Mepsl NMpoQMIAKTHKM caxapHOro auadera MOXKHO pealiu30BaTh B
MTOBCETHEBHOM KHU3HH KaXXI0oMy U3 Hac? Kak pa3BUBaiIOCh MPOU3BOJCTBO MHCYJIMHA U ¢ KAKIMHU
3TUYECKMMH HOPMaMHU IIPU STOM CTAJIKMBAJIUChH YUEHbIE?

[ToaroroBsTe yCTHOE COOOIICHHE C MPE3CHTAIMEH, B KOTOPOM HEOOXOANMO OTPA3HTh:

1. CaxapHblii 1ua0eT — MPUYMHBI, CAMIITOMBI, IMATHOCTHKA 1 JICYCHUE;

2. PacnpocTpaHEHHOCTh CaxapHOTo jauabera Cpell HACeICHUs CBOETO PErHOHa 3a
MOCTICIHUE TPU TO/1a, TPOAHATN3UPOBAB HAYYHBIE ITyOJIMKAIIMU U CTATUCTUYECKYIO OTYETHOCTS (B
TOM YHKCJIC OTYETHI [ 0Cy1apCcTBEHHOTO peecTpa caxapHOro 1uadera);

3. PacripoctpaHeHHOCTh caxapHOTo Jauadera cpenu HaceseHust Poccuiickoit deneparmm
3a IIOCJICAHUC TpI/I roaa, HpoaHaJ'H/I?)I/IpOBaB HayLIHI)IC HY6HI/IK3HI/II/I nu CTaTI/ICTI/ILIeCKYIO OTYCTHOCTH
(B TOM ymCIie 0TYETHI [ 0CYy1apCTBEHHOTO peecTpa caxapHoro quabdera);

4. TlpennonaraeMple TPUYHMHBI U3MEHEHHSI 3a00JIEBAEMOCTH CaXapHbBIM JTUA0ETOM U MX
000CHOBAHHE;

5. Bo3MoxHbBIe TPOQUITIAKTHUECKIE MEPOTIPHUSITHSE

4. MeToJipl TIOJTYYCHUS UHCYIINHA;

5. OTpa3uTe dTUYECKHUE aCTIEKThI UCIIOIb30BAHUSI OMOTEXHOJIOTHI TIPU TIPOM3BOJICTBE
HHCYJIMHA.

JI1s1 co3manusi Ka4ECTBEHHOM MIPE3EHTAIIMN HEOOXOAMMO COOITIOIATh Psijl
TpeOOBAHMIA:

Oo1me 1. Ilpe3eHTanus AOMKHA HAUMHATHCS C TUTYJIBHOTO Cllaiizia, Tie

TpeOoBaHuUs YKa3bIBAaETCs TEMa, CBEACHHS 00 aBTOPE U T.II.

2. Ha cmaiimax HEOOXOAMMO pa3MeIIaTh TOJIBKO TE3UCHI, KITFOUEBHIS
CIIOBa, rpauecKue MaTepHabl (CXeMbI, pUCYHKH, TaOIMILIbL, (OTO U
T.IL.).

3. Hcmons30BaTh €IUHBIN CTHIIHE OOPMIICHHSI.
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AN

. KonumuecTBo cmaiiloB TOMKHO OBITH TOCTATOYHBIM JUISI PACKPBITHS
TeMBI, HO He Oojiee 20-TH.

Mpudrer 1. Cnenyer ucnoib30BaTh CTaHAAPTHBIE, IIMPOKO PACIPOCTPAHEHHBIE
mpudThl, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u nip.;
2. Pa3mep mpudra ams 3arojgoBKOB — He MeHee 24, i uHdopmay He
MeHee 18.
3. He pexomeHiyeTcs HUCIIOJIBb30BATh pa3HbIe TUIBI HIPU(TOB B OJHOM
Npe3eHTaIHH.
4. Jlnsa BblueneHus: HH(GOpMALIUK CIeTyeT UCOJIL30BaTh KUPHBIA MIPUQT,
KYPCHB WJIU TIOJYCPKHUBAHUE.
5. He 310ynoTpe6IisaTh MPOMUCHBIMU OyKBaMHU.
®oH 1. JKenarembHO MCHOIB30BAaTh OJHOTOHHBIN (DOH HESIPKUX MACTEITBHBIX
TOHOB.
2. Jlis poHa mpeAroYTUTETEHBI XOJIOIHBIE TOHA.
Hcnonn3oBanue 1. Ha omHoMm crnaiifie peKOMEeHIyeTCs HCIOIb30BaTh He OoJiee 3-X I[BETOB:
[BETA onuH 1uis1 poHa, OMH IS 3aT0JIOBKA, OJTUH ISl TEKCTA.
2. Jlnsa ¢oHa u TeKCTa UCTIONB30BaTh KOHTPACTHBIE 1IBETA.
[IpencraBnenue 1. PexomeHyeTcs UCTIONB30BaTh KOPOTKHE CIIOBA U MPEII0KEHHUS.
UHpOpMaLUH 2. MuHMMH3HPOBATH KOJIUYECTBO MPEAJIOTOB, HAPEUHUii, pHIaraTelbHbIX.
3. 3aroJoBKH JIOJDKHBI IPUBIICKATh BHUMAHHE aYAUTOPHH.
O6bem He crout 3amoyiHSATh ONMH CHANWJ CIWIIKOM OOJIBIIMM O0BEMOM
uHpopmarmu nH(pOpMaLIUU: JTIOM MOTYT €IMHOBPEMEHHO 3allOMHUTH HE Ooliee Tpex

(hakTOB, BBIBOJIOB, OTIPE/ICTICHUH.

5. YueGHo-HCC/Ie10BATEIBCKHIT TPOEKT

Ha3Banune teMbl

buoskonornueckuii SKCIIepuMEHT

Pe3y.]'[bTaT Oﬁyl{e]-[[/[ﬂ o TeMe I/IHTepHpeTI/IpOBaTb PE3ybTaThl HPOBCACHHOT'O

[TpoBOAUTH OMO’KOIOTMYECKHH SKCTIEPUMEHT
[TnanupoBaTh GMOIKOIOTUYECKUIN SIKCTIEPUMEHT

OMOAPKOJIOrHUECKOTO OKCIICPUMCHTA C UCITIOJIb30BAHUCM
KOJIMYCCTBCHHBIX METO10B

O0mue KOMNeTeHI U OK 01, OK 02, OK 04, OK 07

VY4eOHO-rCCrIenoBaTeNbCKUI TPOEKT SBIISIETCSI OCHOBHBIM CITIOCOOOM OIEHKH
pe3yiabTaToB 00y4YeHUs, CPOPMUPOBAHHBIX Y OOYYAIOIIMXCS B XOJ€ OCBOCHUS
pazzaena 6 “bruosKoIOrnuecKue UCCIEIOBAHUS .

Cpenu pa3nu4HBIX TEXHOJIOTHM TPOEKTHOE oOydeHue o0iamaeT psaom

MIPEUMYILECTB:

MO3BOJISIET  OOydarmeMycs  CaMOCTOATENbHO  (Tpu

KOHCYJIbTATUBHOW TIOJJIEPIKKE TpEINoaaBaTelis) A00bIBaTh 3HaHUS, padoTas C
MHOTOYHUCIIEHHBIMA MCTOYHUKAaMU MH(OpMAIIUK, MPUOOpaMU U JTa00OpaTOpHBIM

31




000pyI0BaHUEM, U OJIHOBPEMEHHO B JIEJIOBOM OOILEHUU C OJAHOTPYIITHUKAMU
pa3BUBaTh KOMMYHUKATUBHBIE YMEHUS U HABBIKU.

JIJi y4eOHO-UCCIeIoBaTeNbCKOrO MPOEKTa B paMKax OUoJIoruu Hambosee
oNnTUMaJIbHa rpymnmnoBas popma padbOThl HaJl MPOEKTOM.

Tembl y4eOHO-HCCIENOBATENBCKOIO IPOEKTa, MPHUBEACHHBIE HUXKE,
SBJISIFOTCSL IPUMEPHBIMU U MOTYT OBITh MOJIEPHU3UPOBAHBI 10O PETUOHAIbHbBIC
OCOOEGHHOCTM M C yYETOM I[OJy4yaeMOW ydamuMmuca mpodeccuei
(CenuaIbHOCTBIO):

[IpumepHbIE TEMATHKK y4eOHO-HCCIIEIOBATEIBCKOTO MPOEKTa:

1. OrmeHka kagecTBa aTMOC(HEPHOTO BO3IyXa

2. OteHka KayecTBa MOYB METOJIOM (PUTOTECTUPOBAHUS

3. Ou1eHKa Ka4uecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB IO
OpPraHOJIEITUYECKUM U (PU3UKO-XUMUYECKUM CBOMCTBAM

4. Bmusnaue [IAB Ha poCT 1 pa3BUTHE CEMSH BBICIINX PACTCHUM

5. BumsHHE COJIEBOTO 3arps3HEHMS HA POCT U Pa3BUTHE CEMSH BBICIIINX
pacTeHuil.

CrpykTypa yueOHO-UCCIIeIOBATEILCKOTO MPOEKTA BKIIFOYAET MSTh OCHOBHBIX
JTana.

OcCHOBHBIE IIIard TEPBOTO ATamna BBIMOJHEHUS MPOEKTa: 00OCHOBAHUE
AKTyaJbHOCTH BBIODAHHOW TEMBI, BBIABICHHE NPOOJIEMBbI HCCIECIOBAHUS,
(dbopMyIMpOBaHKE TUIIOTE3bI, MOCTAHOBKA IIEJIM U 337a4 UCCIEOBaHUS, BHIOOD
METOZIOB MCCIIEI0BaHMs, BEIOOP TOUEK 0TOOpa Mpod Ha TEPPUTOPUH HCCIIEAOBAHM,
orpenesnieHne (GOpMbl MPEJICTABICHUSI PE3yJIbTATOB UCCIEIOBAHUS, OIpPEECIICHHUE
ATAIOB U COCTABJICHHE TUIAHA UCCIIEI0BAHUSI.

Bropoii sTan Bkitodaer B ceOs MOATOTOBKY HEOOXOIMMOM TOCYIbI U
Marepuana sl 3KCIEPUMEHTA, MPOBEICHUE HKCIEPUMEHTA, MEPUOTUUYECKYIO
IpOBEpKa TEUEHHsI SKCIIEpUMEHTa/ cOOp MaTepuaia B BEIOPAHHBIX TOYKaX 0TOOpa
poo.

B nepuon Tpetbero 3ramna npoBeeHus OM03KOJIOTHUECKOT0 UCCIIEA0BaHUS,
oOydJaromniecs: Mmoyy4yaroT MepBUYHBIE IKCIIEPUMEHTAIbHBIC JIaHHbBIE, TTPOBOIST
CTaTUCTHUYECKYI0 00pabOTKy TOJIYYEHHBIX JAaHHBIX, MPOBOJAAT aHAJIU3
Pa3JIMYHBIX UCTOYHUKOB MH(OPMAIIMK B paMKaX TEMbI ITPOCKTA.

Ha detBepTom sTame, oOy4aroniuecs: BhISIBISIIOT 3aKOHOMEPHOCTH MEXIY
UCCIIEyeMbIMUA OOBEKTaMH, TIPOIIECCAMU U SIBIICHUAMH, (POPMYITUPYIOT BHIBOIBI H
pa3pabaThIBAIOT MPOTHO3bI, MPOBOAST OLEHKY KauecTBa UCCIIEAYEMOro 0ObEKTa I0
pe3yibTaTaM OMOIKOJIOTHIECKOTO aHAIIN3A.

Ha 3aBepmaronem »Tane mpoBOAUTCA O(OpMIIEHHE pe3yJIbTaToOB
BBITIOJTHEHUST yU€OHO-UCCIIEIOBATEIHCKOTO MTPOEKTa B COOTBETCTBUU C 33JaHHBIMH
TpeOOBaHUSIMU U NIPEJICTABICHHUE PE3YJIbTATOB Ha 3aILUTE MTPOEKTA.

[IpuBenemM mpuMep ONUCAHMUS  DITAlOB  BBIMNOJHEHUS  Y4eOHO-
HCCIIEI0BATENBCKOTO MPOEKTA:

YBakaeMble CTyJIeHThl! B pamkax mpoekTa BaM He0OXO0IUMO TPOUTH ISITh
ATanoB PadOThI HaJl Y4eOHO-MCCIIEA0BATENILCKAM MTPOEKTOM OT BBIOOpA TEMBI 10
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MyOJMYHOM 3aIlIUTHI MOYYEHHOTO Pe3yJIbTaTa.
Ha nepsom stane:

- copmupoBaTh KOMaHIy IpoeKTa (2-3 yenoBeka);

- BBIOpaTh TEMY Y4eOHO-HCCIIEIOBATEIBCKOTO MPOEKTa;

- 000CHOBATh aKTyaJIbHOCTh BEIOPAHHOM TEMBI;

- BBIABUTb MPOOJIEMBI UCCIIEIOBAHNS, CPOPMYIIMPOBATh TUIIOTE3Y;

- ToAo0paTh METOIbI UCCIEIOBAHMS B PaMKaX CBOETO MPOEKTA;

- BBIOpaTh TOUKK OTOOpa MpoO HA TEPPUTOPUH UCCIICTOBAHHS

- chopMyIHpOBaTh IIETH U 33a41 UCCIIEI0BAHUS,

- COCTaBUTb ILJIaHA UCCIICOBAHUSI.

Ha Bropowm atarne:

- MOATOTOBUTH HEOOXOIUMYIO MOCYAY U MaTepuaia Jyis
AKCIIEPUMEHTA;

- MPOBECTU SKCIEPUMEHTA, EPHOANIECKHI POBEPSIL €TO TEUECHHE
(Ipu I TENBHOM MOCTAHOBKE OIbITa)/ cOOpaTh MaTepua B
BBIOpaHHBIX TOUKaX 0TOOpa Mpoo.

Ha tpersem atane:

- TOJYYUTb NEPBUYHBIE SKCIIEPUMEHTAIILHBIE JaHHBIE;

- MPOBECTH CTATUCTUYECKYIO 00paOOTKY NOTYUYEHHBIX

naHHbIX; Ha yeTBepToMm stane:

- BBIABUTH 3aKOHOMEPHOCTH,

- chopMyIMpOBaTh BBIBOIBI U AATh POTHO3 WU OLIEHKY KauecTBa
HccaeayeMoro o0beKTa o pesyiabTaTaMm OMO03KOJIOTHYECKOTO
aHanu3a.

Ha 3aBepmarormiem srarne:

- 0(OpMUTH pe3yIbTaThl BHITOIHEHHS YU€OHO-UCCIIEN0BATEILCKOTO
MPOEKTa B COOTBETCTBHH C 3aJJaHHBIMU TPEOOBAHUSIMU;

- TIOJTrOTOBUTH YCTHOE COOOIIEHNE U TIPE3CHTAIINIO;

- TIPEACTaBUTH PE3yJIbTATHI BBIMOIHEHUS y4eOHO-UCCIIEI0BATEIHCKOTO
IpOEKTa Ha 3alluTe.

[Iprmep BBINOIHEHUS POEKTA:

HaszBanme npoekra: OlieHKa KayecTBa aTMOC(HEPHOTO BO3/ayXa MO XBOE
COCHBI OOBIKHOBEHHOM.

IIpobGsema wuccienoBaHusi: ONPEJCICHUE WCTOYHUKOB 3arpsi3HEHUs
BO3/[yXa Ha TEPPUTOPUU HACEIEHHOTO NYHKTa HAa OCHOBAaHUU MPOBEICHUS
AKCIpECC- OLIEHKH KayecTBa BO3JlyXxa IO COCTOSIHUIO XBOU  COCHBI
O0OBIKHOBEHHOM C ONPEICIICHUEM KJlacca 3arpsi3HEHUsS BO3IyXa.

Ieab mpoekrTa: oOnpenenuTh 30HBI PA3HOW CTENEHU 3arpsi3HEHUS, C
yKa3aHHEM UCTOYHUKA (MICTOYHUKOB) 3arpsi3HEHUSI.

3ajgaum npoexra:

1. BeiOpath TeppUTOPHIO UCCIECOBAHUS U TOUYKH 0TOOpA MaTepuana;

2. IIpoBecTy OLIEHKY HOBPEXK/IEHUS U YChIXaHUS XBOU;

3. OnpenenuTtsb KIlacc 3arpsi3HEHUsT BO3AYXa;
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4. Pa3paboTaTh KapTy 3arpsA3HEHHUs BO3/lyXa, HA KOTOPO OTMETHTH 30HbI
Pa3HOM CTENEHU 3arpsA3HEHUS BO3lyXa U HICTOYHUKH 3arps3HEHMS;

5. IToAroToBUTH U MYOIMYHO 3AIIUTUTh PE3YIbTAThI IPOEKTAa B KOMAHJIE.

Pe3yabTaT nNpoeKkTHOM padoThHI 00yYar0OmIerocs:

Kapra crenenu 3arpsa3HeHHOCTH aTMOC(HEPHOrO BO3ayXa Ha TEPPUTOPUHU
UCCIICIOBAHMSI C YKa3aHUEM MCTOYHHKOB 3arps3HEHUS; MPE3EHTALIUS Pe3yJIbTaTOB
HCCIIEIOBaHUS.

dopma npeacTaBjieHUs pe3yJIbTATOB POEKTHOH padoThbI:

3amMra TOPOEKTa C HUCIOJb30BAHUEM CPEACTB BHU3yalM3alud U
JEMOHCTPALIUU MTPOIYKTA.

BbinoJiHeHHe poeKTa:

Bomnpocs! 1u1st 10MycKa K IPOEKTHOM padoTe
1. CpopmynupoBats LiEb IIAHUPYEMOTO SKCIIEPUMEHTA.

2. Kakue nmoka3zaTenu UCIIOb3YIOTCS ISl OLIEHKH KayecTBa aTMOC(EPHOro
BO3/lyXa [0 COCTOSIHUIO XBOMU.

3. Kakue ucTouHMKH 3arpsi3HEHUs] aTMOC(EPHOTo BO3/yXa €CTh B BallleM paiioHe
MIPOYKUBAHUS.

4. TlepedncuTh OCHOBHBIE 3Tallbl ONIPEETICHUS YUCTOTHI aTMOC(hEPHOTO BO3AyXa
IO COCTOSIHUIO XBOM.

5. Kakue kaccel OBPEXICHNS XBOU HCIIOJIB3YIOTCS B TAHHOM METOJUKE?

6. [lepeuncnure 1 0XapakTEpU3yUTe KJIACChl YChIXaHUS XBOU.

7. Kakue Kiaccol 3arps3HEHUS BO3/1yXa BbIIEISIIOT?

8. Onuumre npaBuia 0TOOpa MaTepuaa.

9. Kakue 3arpsi3HUTENN BbI3bIBAIOT MOBPEKICHUS XBOU?

10. Kax onpeaenuts npoaoKUTETbHOCTD )KU3HN (MAaKCUMAaJIbHBIN BO3pPACT)
XBOU?

11. Ot 4ero 3aBUCUT BBIOOP PACCTOSIHUSL MEXKAY TOUKAMU UCCIICAOBAHUSA?

12. XBO0 Kakoro rosia HeOOXOAUMO COOpPaTh JJIsl MPOBEACHUS OLICHKHU COCTOSTHHUS
aTMoc(epHOro Bo3ayxa?

Dtanbl NpoBeCHUS pabOTHI:
1. IIoaroTOBUTEIILHBIN:
- BBIOOP TEPPUTOPHUH U TOUEK MCCIIEIOBAHUS;
- cOop matepuana;
2. KamepanbHas 06paboTka COOpaHHOTO MaTepHaa.

1. BriOpaTh TOukM wuccnefoBaHus, npuMmepHo 4 — 5. Touku DOJIKHBI
HaxXOJUTCS HA OJHOU JIMHUM 110 MEpPE YIAJIEHUs OT NOTEHIMAJIBHOIO HCTOYHUKA
3arpsA3HEHHS] B BAalllEd MECTHOCTHM — HACEJIEHHOI'O ITYHKTA, MPOMBIIIJIEHHOTO
NPEANPUATUS WIIK aBTOMarucTpaiu. JKenaTteapHo pacnonaratb TOUYKH 10 JUHUN
npeodIaJatoluX BETPOB — B TY CTOPOHY, B KOTOPYIO BETEP CHOCHUT MOTEHIUAIbHbBIE
3arpA3HSAIONIME BEILIECTBA.

Paccrossthme Mexay ToykamMu 3aBUCUT OT MOIIHOCTA HCTOYHUKA
3arpsi3HEHUS. Ecmmn 3TO 00JIbIION HAaCEJICHHBIN IIYHKT c
NPOMBIIIIIEHHBIMU
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OPEeANnpUATASIMA U MHOTOUYUCIICHHBIM aBTOTPAHCIIOPTOM, TO PACCTOSTHUE MEKITY
TOYKaMH MOTYT OBITh B Tpefenax 1 kM (nanbpHss miomaaka OyaeT ynaieHa ot
ropona Ha 5 kM). Eciu 310 HeOousbllas KOTeNbHAas, TO PACCTOSHUE MEXKIY
romaakaMu Moxet coctaBisith 400 — 800 metpos. Eciu 30 aBTOTpacca, 1o 20 —
200 MeTpoB (B 3aBUCUMOCTH OT ITOTOKA aBTOTPAHCIIOPTA).

2. B kaxnaoi Touke oOcnefoBaHUS HEOOXOAUMO OTOOpaTh MOJOJbIE
JepeBbsi, BbICOTOM 1-1,5 M ¢ G0KOBBIMU MTOOETaMU HE MEHEeE §.

3. OnwmcaTh BHITONTAaHHOCTH YYacTKa, MPUCBOMB COOTBETCTBYOIIMH Oa (1
— BBITANTBHIBAHUS HET; 2 — BBITONTAHBI TPOMbI; 3 — OCTaJIOCh HEMHOI'O TPaBBI
BOKpPYT JI€PEBbEB; 4 — HET HU TPaBbl, HU KyCTAPHUYKOB). IIpy BBITONTAaHHOCTH
TEppPUTOPUH, OllcHHBaeMol Oamtamu 3 win 4 oueHka arMmochepHOoro
3arpsA3HEHUS] HE BO3MOXKHA.

4. Ha BrICOTE CBOETO pOCTa cCOOpaTh ¢ Kaxa0ro aepena (1 gepeBo B 0HOM
touke) 1Mo 30 xBomHOK (cymMapHO 150 XBoWHOK). XBOMHKHU JOJAKHBI OBITH B
BO3pacTe 2 JIeT, TO €CTh Ha10 OpaTh 00pa3iibl XBOU C TOOETOB BTOPOTO roJ1a KU3HU
— JUISL BCEX TOYEK OJIMHAKOBO puC. 1.

MYTOBKH
bokxoBEIE Noberu

) i V5 \"'“‘ [ = — TLOUKH

oceBol nmober
1 roga

oCeBoH mober
2roma
oceBoll mober
3roma

Puc.1. Yactu BeTBH XBOMHOTO JIepeBa CITysKallie OMOWHIUMKATOpaMHU

5. OueHHuTh NPOAOIKUTEIBHOCTh >XM3HM XBOM HAa BETBU, C KOTOPOH
OTOMPAIOTCS] XBOMHKH, 10 OXBOCHHBIM Y4aCTKaM OCEBBIX MMOOErOB B COOTBETCTBUU
C PUCYHKOM 2.

[TonHbII BO3pACT XBOU OMPEALISICTCS] YUCIOM YYACTKOB OCEBBIX ITOOETOB C
MOJIHOCTBEO COXPAHEHHOM XBOEH TUIHOC JOJII COXPAHEHHOM XBOM Ha CJIEAYIOILIEM 32
HUM Y4YacCTKe.
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Puc. 2. Cxema onpeneneHust mpoI0JDKUTENBHOCTH JKU3HU XBOU COCHBI

6. [IpoOy c kaxa0¥l TOYKU HAJO MOMECTUThH B OTJIEIbHBINA MaKeT (JTydlle
OyMa’kKHBII) U cpa3y MOJMUCATh ero (yKa3blBaeTcs JaTa; TOUka 0TOOpa; CTENneHb
BBITONTAHHOCTU Y4YacTKa; MPOJIOKUTEIBHOCTh JKU3HU XBOM Ha BETKE, OTKYJa

OepyTcsi XBOMHKH).
2. IIpoBeeHue ONBITOB

2.1. Aaroput™m onpeaeeHusi KJacCOB MOBPEKIEHHS U YChIXaHUS XBOU

O0opynoBanue u mocyaa

Marepua
J

1. Jlyna 1. XBos cocHbI B Bo3pacre 2 sieT, He MeHee 30 mTyk

2. JIuneiika uim MIJUTUMETpoBas Oymara

AJITOPUTM NPOBeIeHUs] ONBITA

Bonpocs! u 3axanust

1. OcMOTpeTh XBOIO IPH TIOMOILH JIYTIBI.

2. Pa3nenuTh BCIO XBOIO HA COOTBETCTBYIOLINE
KJIACChI 110 IPU3HAKaM MOBPEXKICHNUS U YChIXaHUS
COIJIACHO OLIEHOYHOM Tabnuue 1 u pucyHky 1.

3. [loacunTaTh KOIMYECTBO MOBPEKIAECHHBIX
XBOMHOK B Ka)KJIOM KJIacce.

4. TloncunTarh KOJINYECTBO XBOMHOK C IIPU3HAKAMU
YCBIXaHUSI 110 KJIaccaM.

1. 3aHecTu AaHHBIE 110 KOJIMYECTBY
MOBPEKIEHHBIX XBOMHOK B TaOJHILY 2.

2. 3a"ecTu JaHHBIE MO KOJIMYECTBY XBOMHOK
C TPU3HAKaMH YChIXaHUS B TaOIHILy 3.

2. Paccuntarh NpOIEHT MOBPEKIEHHBIX U
XBOMHOK C IPU3HAKAMH YChIXaHUS
OTHOCHUTEIBLHO OOIIET0 KOJIUYECTBA
coOpaHHBIX XBOMHOK.

OneHoyHas
TA0JIHUIA

Tab6mura 1

Ouecha MOBPEKACHUA M YCBIXaHUA

XBOH
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Kaacc moBpexxnenunsi | Buabl nmoBpeskaeHuii XBou XapakTepucTHKA YCHIXaHUST XBOU
/ KJ1acc ycbIXaHUuA
KIT1/KY XBOMHKA O€3 MATeH Her cyxux y4acTkoB
1
KII2/KY XBOWHKA ¢ HEOONBIIMM YHCIOM | HeT cyXux y4acTKoB
1 MEJIKUX IISTECH
KITI3/KY XBonHKAa ¢ OOJBIIMM YHCIOM | YCOX KOHYMK 2-5 MM
2 YEPHBIX M JKEITHIX MATCH
-/KY 3 - Vcoxia 1/3 XBOMHKHU
-/KY 4 - Ycoxi1o 0ojtee MOI0BUHBI XBOMHKH HIIH
BCSI XBOMHKA JKEJTas U Cyxas
Knaccel nospexnaeHUs (HEXPO3hI) 1 2
Kiacchl yceIXaHusA 1 1 1 2 3 4
Puc. 3. Knaccel NOBpekI€HUS U YChIXaHHS XBOU
3. O0pab6oTKa pe3yTbTATOB ONBITOB
Tabmmmna 2

OnpeueneHne KJIaccCa MOBPEKACHUA XBOU

Kiace KIT 1 KIT2 KIT 3
TIOBPEXKICHNS
XBOU
Howmep XBOWHKH 0€3 TISITEH XBOMHKH C HEOOIBIITIM XBOWHKA C OOTBIITIM
JiepeBa YKCIIOM MEJIKUX TISITEH YHCJIOM YEPHBIX U HKEIThIX

IITEH

mT.

% IIIT.

%

ImT.

%
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2

3
Mecro otbopa
Marepuaia
BBIBOI[Z % XBOUHOK — 0€3 IIATCH, Ha % HEeO0O0JIBIIIOE YMCIIO MEJIKUX
ICITCH JKCJITOIO IBCTA, Yy % MHOTO IISITEH II0 BCEH JJINHEC. Takum 06p8,30M,

JOMUHUPYCT KJIACC ITOBPCIKACHMA XBOU.

Tab6mua 3
Onpeneﬂenne KJaccCa yCbIXaHHUsA XBOH
Knacc KY KY KY KV 4
MIOBPEXKICHUS 1 2 3
XBOU
Homep Y XBOMHKH VY cox KOHUHK Ycoxna 1/3 VYcoxino 6onee
niepeBa HET CyXHUX XBOMHKH Ha 2-5 MM XBOMHKH TIOJIOBUHBI XBOMHKHU
Y4aCTKOB MNJIN BCSI XBOUHKA
KenTasl U cyxast
IIT. % IIT % IIT. % IIIT. %
1
2
3
Mecro otbopa
Marepuaa

BriBoa: _ % XBOMHOK OTCYTCTBYIOT CYXU€ YUYaCTKH, y _ % yCOX KOHUUK
XBOMHKH, Y __ % ycoxJja TpeTb XBOUHKHU, __ % XBOMHOK — MOJIHOCTBIO CyXHE.
Takum 00pa3zoM, TOMUHHUPYET ___ KJIACC TMTOBPEKICHHUS XBOMU.

Crnenaiite BbIBOJ O YHCTOTE BO3[yXa Ha UCCIEAYEMON TEPPUTOPUU IO

tabnure 4.

Kimacc d4ucToThl

BO3/IyXa OIpEACIseTCS MpH IEePECeUCHUH Kilacca
TIOBPEXKJICHNST XBOH Ha 1oderax 2 rojia )KU3HU ¥ MAaKCHMAILHOTO BO3PacTa XBOH Ha

BCTKC.
Tab6mura 4.
Onpezle.ﬂelme KJjacca 3arpa3HcHUs BO31yxa
Kuacc noBpexneHnusi Xson Ha noderax 2-roroga
MakcumanbH JKM3HH
blii BO3pacT
XBOH 2 3
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4 I I-— II

II I
3 I I1 I —-1v
2 II 111 v
2 — v IV-V
1 - v V- VI
1 — - VI

VYcnoBHble 0003HaUYEHHUs Kjacca 3arpsi3HeHUs1 Bo3ayxa: I — uaeanbHO
gucteiii; Il — wuyumcrerii; Il — oTHocuTenbHO YHMCTBIM («HOpMAR); IV —
3arpsi3HEHHBIA («TpeBoray); V — rpss3Hbiii («omacHo»); VI — odeHb Tps3HBIN
(«BpenmHO»), (— ) HE BO3MOKHBIE COUETAHUSI.

4. 3apepmawmuii dTan: Pa3paboTka KapThl CTENEHHW 3arpsi3HEHHOCTH
aTMocepHOro BO3/lyXa Ha TEPPUTOPUHU UCCIEAOBAHUS C YKa3aHUEM UCTOYHUKOB
3arps3HEHUSI; MIPE3CHTAIUSl PE3yJIbTAaTOB HccienoBaHus. [1oAroroBka yCTHOTO
COOOIIIEHHS U TIPE3CHTALIMH 10 PE3yJIbTaTaM MPOBEIEHHOTO UCCIICIOBAHMSL.

TpeOoBaHUsA K YCTHOMY COOOILIEHHIO:

— MPOJIOJDKUTENBLHOCTE: 10 10 MuH;

— CTPYKTypa: KpaTKasi akTyaJIbHOCTh HUCCIIEIOBAHMSI, TUIIOTE3a, LIENb, 33/Ia4H,
00BEKTHI U METO/Ibl, TOJYYCHHBIC PE3YJIBTATHI U UX 00CYKIeHue (Tpe/ICTaBICHNE
POJIYKTa), BBIBOJIBI.

TpeOoBaHuA K CTPYKTYpPeE NPe3eHTANMNH:

1. TutynbHBIN cnaiin. B BepxHeil yactu ciaiiga He00X0IUMO OTPa3UTh
uHdopmarmio o0 oO0pa3oBaTEeNBLHON OpraHu3ali, B KOTOPOM
MPOBOAUJIOCH HCCIEAOBaHME. B IEHTpadbHOM 4YacTH ClanJe
YKa3bIBaETCsl TeMa y4eOHO-UCCIIEI0BATEIBCKOTO MPOEKTA. B HIUKHEH
YacTH CIIpaBa YKa3bIBAIOTCA YYACTHUKHU MPOEKTA, BBIMOJIHSBIINE
pabory;

2. AKTyanbHOCTB;

3. T'unote3a, 11€71b, 3a0a4H;

4. OOBEKTBI U METOJIbI UCCIeNOBaHMs (MOTYT OBITh pa3OUTHI Ha JIBA
cnaiiga u 6osee);

5. Pesynbrarel uccnenoBanuii. Moryt ObITh TPEICTABICHBI B BHJIEC
PUCYHKOB, TpadukoB, hoTorpaduii, TabIHIl, KOTOPHIE JODKHBI UMETh
CKBO3HYIO HyMEpAIIMIO U Ha3BaHHE. KOJUYECTBO CJIAMI0B 3aBUCUT OT
o0beMa MaTepuana, HO He JOJDKHO MPHBBIIIATH OTBEJCHHOTO BPEMEHH Ha
coobmierne. MOXHO MPENCTaBIATh MaTepual He B TOJHOM o0beme, a
TOJIbKO CaMbl BaKHbIE MOMEHTHI;

. BeIBOZBI;
7. 3axmountenbHbiil (“bnarogapro 3a BHuManue” wim “‘Criacu6o 3a

()}
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BHUMAaHUE).
JIJIs co3/1aHusT Ka4YeCTBEHHOM MPE3eHTAIIMM HE00X0IUMMO COOII0AaTh PSIJT

TpeOOBaHMII:

O01ue
TpeOoBaHus

5.

6.

00 N

[pe3enTanys JOMKHA HAUMHATHCS C TUTYJIBHOTO Claijia,
IJIe YKa3bIBaeTCs TeMa, CBEJICHHUS 00 aBTOpE H T.II.

Ha crnaiinax HeoOXOaMMO pa3MelaTh TOJIBKO TE3UCHI,
KJTFOUEBBIC CJI0BA, Tpaduyeckne MaTepraibl (CXEMBI,
PUCYHKH, TaOJIUIIBI, (DOTO U T.I1.).

Hcronp30BaTh €MHBINA CTHIIE OPOPMITCHHSL.

KonmuecTBo cimaifIoB JOMKHO OBITH JOCTATOYHBIM IS
PacKpbITUS TeMbI, HO He Oosee 20-Tu.

[pudTe1

9.

Cnenyer UCIIOJIb30BaTh CTaHJapTHBIE, HIUPOKO
pacripoctpaHeHHble mpudThl, Takue kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u ap.;

Pasmep mpudra s 3aronoBkoB — HEe MeHee 24, IS
uH(popmanuu He meHee 18.

He pekoMeHnyercst HCTIOIb30BaTh pa3HbIE TUIIBI IPU(PTOB B
OIHOUW MPE3EHTAINH.

Jns BbimeneHus wuHGOpPMALMU CIEIYyET HCIOIb30BaTh
YKUPHBIN MPpUQT, KypCHB WU MOTIEPKUBAHUE.

10. He 31m0ynoTpe6siTh MPOMMCHBIMUA OYKBaMH.

don

. XKenarenbHO uUCHOIB30BaTh OAHOTOHHBIA (DOH HEIPKUX

MacTeJIbHBIX TOHOB.
Jlns hoHa peAnoUTUTEIHHBI XOJIOHBIE TOHA.

Hcnosnws30Banue
BETA

Ha onHoM cnaiine pekoMeHIyeTcsl HCOIb30BaTh HE OoJiee
3-X 11BETOB: OJIiH ISl (hOHA, OAMH JJIS 3ar0JIOBKA, OAWH JJIs
TEKCTA.

Jlnst hoHa 1 TEKCTa UCIIONIb30BaTh KOHTPACTHBIC 1IBETA.

[Ipencrasnenue
uHbOpMarH

Pexomennyercsa HCIONB30BaThb  KOPOTKHE  ClIOBA U
IIPEJIOKEHUS.

MuHUMHM3UpOBaTh KOJIMYECTBO  MPEJIOrOB,  Hapedui,
IIPUJIAraTeIbHbIX.

3aroJIOBKH JJOJDKHBI PUBJIEKATH BHUIMAHUE Ay TUTOPHH.

O6bem
uHpOpMAIn

He crout 3amonHAT, OAWH CJIAWA CIIHIIKOM OOJIBIINM

o0beMoM wuWHGOpMAIMK: JIOJW MOTYT EIUHOBPEMEHHO
3aMOMHUTH He 00J1ee TpeX (aKTOB, BLIBOJIOB, OMIPEACIICHUM. -
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2.2. OueHoYHbIE CpPeACTBA PYOEKHOr0 (TEMAaTHYECKOIO)
KOHTPOJISI 1O AucHuIINHe «Brosiorus»

Py0esxHblil KOHTPOJIb 10 JucHUILUIMHE «buonorus» npoBoautcs B Gpopme
KOHTPOJIBHBIX pa0OT Ha OTHAEJbHBIX 3aHATHUSAX IMOCIE 3aBEPIUICHUS W3Y4YEHUs
IIEPBOr0, BTOPOTO, TPETHETO U YETBEPTOrO pasnenos. [locie 3aBepiieHus naroro
pasnena pyOeXHbII KOHTPOJb MPOBOJUTCS B (QopMe 3alMThl Kelca:
MIPE/ICTABICHHS] PE3YJIbTATOB PELIECHUSI KEHCOB (BBICTYIUIEHUE C MPE3EHTAIUEN ).
Py6e>xHbIif KOHTPOIB IIECTOTO pa3zesia MPOBOAUTCA B (hOpME 3aIUTHI MPOCKTA:
IPE/ACTaBICHNS PE3YJIbTaTOB BBIIOJIHEHUS YUEOHO-UCCIEI0BATENBCKOIO MTPOEKTA
(BBICTYIUUICHUE C TIPE3CHTAIUEN ).

[IpuBenem npumepsl 3aAaHUH JUIs KaXI0T0 THIIA PyOEKHOIO KOHTPOJIS.

1. KontpousibHasi padora “MoJieKy/JasipHbIi YypOBeHb OPraHu3aluu

JKMBOr0”. B pesyisbrare ocBOeHuUs nepBoro paszena “Kierka —

CTPYKTYypHO-
(yHKIMOHAIbHAS €IMHULIA KUBOTO™ 00yUaroIecss CMOTYT:

— XapaKTepHU30BaTh CTPOCHUE U (PYHKIIMU OCHOBHBIX OMOIIOIMMEPOB, KJIETKU
U €€ CTPYKTYPHBIX 3JIEMEHTOB;

— ONIPEENATh PE3yJIbTaThl U3MEHEHUSI TEHETHUECKOro0 KOJia B IIpoleccax
MAaTPUYHOI'O CHHTE3;

—  OpraHM30BBIBATH HAOJNIOJIEHUE OHOJIOIMYECKUX OOBEKTOB Ha
MOJIEKYJIIPHOM Y KJIETOYHOM YPOBHE.

KoHnTtponbHas pabota mpencraBiiieT coOOM 3aJaHus B TECTOBOM (popme
Pa3IMYHOTO YPOBHS CIIOXKHOCTH: “HU3KHWN, ‘“‘cpenHui” W “‘BbIcOKui . B
3aBUCUMOCTH OT THIIA U TPYAHOCTH 3aJaHHs €ro BBIIIOJHEHHE OLICHUBAETCS
pa3HbIM 4YKCIOM OayioB. BhIMoOgHEHHE KaXIOro 3aJaHusi “‘HU3KOro” YpOBHS
CJIO)KHOCTHU OlieHHBaeTcsl 1 OayuioM. 3a BBIOJIHEHHUE 33/1aHUH “‘CpeTHEr0” YpOBHS
CJIO’KHOCTH B 3aBUCUMOCTH OT TIOJHOTBI M ITPABUJIBHOCTH OTBETA NPUCBAUBAETCS 110
2 GaoB.

K 3amannio “BbICOKOT0” ypOBHS CIIOKHOCTH OTHOCHUTCS pelieHue 3anad. [Ipu
IIPABUJILHOM PEIICHUH 3aJJaHUH “BBHICOKOT0” YPOBHS MpUCBauBaeTcs 3 Oasia.

3aJaHusl BCEX YPOBHEH CII0KHOCTH IIPOBEPSIOTCS ABTOMATHYECKH.

Pacnipenenenne 3amaHuii 1O  YPOBHSM CJIOKHOCTH IIPEJICTABIEHO B
cieayrouien Tadauie:

YpoBeHb ban IIpouentHo Tun Bonpocos
CJ0KHOCT b | e
U 3aJaHus COJIePKAHU
e 3aJlaHMil
Huzknii 1 65% - 3a]IaHKsI C BLIOOPOM OHOTO

ITPaBUJIBHOT'O OTBETA

Cpenuuit 2 15% - MHO>KECTBEHHBII BBIOOD;
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- BOIIPOCHI HA YIIOPAIOYMUBAHNC U
YCTAHOBJICHHC HpaBI/IJII)HOﬁ
IMOCJICAOBATCIIbHOCTHU

Bricokui 3 20 % - CUTYAIIMOHHBIE 33]1a4H WJIU BOIIPOCHI
peayCMaTPUBAIOIINE PA3BEPHYThII
OTBET

Kpurepun onenrBanust pyOeKHON KOHTPOJIBHOM pabOThI:

Ouenka IIpoueHt
BbINOJTHEHHSI
“OTIMYHO” 85-100%
“xopomo” 70-84%
“yIOBIETBOPUTENBHO™ 50-69%
“Hey0BJIETBOPUTEIBHO™ menee 49%

1. Azotucroe ocHOBaHueE aieHnH B MoJieKyJie JIHK koMiuiemeHTapHo...
1) ryaHuny;

2) LIUTO3UHY;

3) ypauuny;

4) TUMHUHY.

2. K myprHOBBIM a30THCTBIM OCHOBAHHSIM OTHOCSITCAL....
1) aeHMH ¥ IT'YaHUH;

2) ryaHUH | ITUTO3MH;

3) LKUTO3MH U ypalui,

4) ypaiui v aJicHHH.

3. Beibepure dynkuto nPHK?

1) xpaHeHue reHeTU4ecKo nHpopMalny;

2) TpaHCHOPT aMUHOKHUCIIOTHI B pPUOOCOMY;;

3) BXOIUT B COCTaB puOOCOM;

4) nepenoc renernueckoii nugopmanuio ot JJTHK k pudocome.

4. KJIeTKy 3yKapuoT He COIEPIKAT...
1) nmu3ocoM;

2) pubocom;

3) MEe30COM.;

4) xomrurekca I onbKu.
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5. KiteTku mpokapuoT coiepxar...
1) KJI€TOYHBIN LEHTD;

2) BHIIOIIIa3MATUYECKYIO CETh;

3) p00COMBI U M€30COMBI;

4) xomrutekc ['oIbKH 1 TH30COMBLL

6. Kakue opraHouibl BCTpEUaroTCsl TOJIBKO B PACTUTEIBHBIX KIIETKAX?
1) sHAoIIa3MaTHYEeCKasl CETh;

2) mIacTHABI;

3) MUTOXOHJIPUH;

4) xomruiekc I'oabIKu.

7. B meTaazHoli XpOMOCOME BBIIEIISIOT. .
1) ruieuun U EHTPOCOMY;

2) LIEHTPOCOMY | LIEHTPHOJIM;

3) LIEHTPHOJIU U LICHTPOMEDY;

4) HeHTpOMePY M IJIeYH.

8. K aBrorpodam otHOCATCHL. ..

1) BUpYCHI;

2) XeMOCHHTe3MpYIOl[He DaKTepum,
3) rpuoBbL;

4) mapa3uTU4ecKre OaKTEpUH.

9. Tpanckpumuus — 3T0...

1) cBs3pIBaHKe aMHHOKHCIIOTHI ¢ TPHK
2) mepeHoc aMUHOKHUCIIOTHI B pUOOCOMY;;
3) ynBoenue monekyssl JIHK;

4) cunte3 ”PHK na marpuue THK.

10. Ecnu xoaupyromias 6e10k yacTh reHa cogepxxut 6000 nap HyKJIC€OTHAOB, TO
CKOJIbKO aMHMHOKHCJIOT B KOJUPYEMO MoJieKyJie Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeurciaeHHbIX 00JIe3HEH, BEI3BIBAIOTCS] BUPYCAMU?
a) TyOepkyIe3 u nudrepus;

0) Audrepus u

CIIN/; B) CITUA n

TPMIII;

T') TPUIII U TyOEpKyJIes;
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12. B pe3ynbTrare nepBoro AeIeHUs MEN03a IPOUCXOINT:
a) yBeJIM4eHue Habopa XpoOMOCOM;

0) yMeHblIeHUE HA0opa

XpOMOCOM;

B) COXpaHEHHE UCXOAHOTO HAbopa XPOMOCOM.

13. Yrto npoucxoaut B aHadase Il meitoza?

1) cupanu3zanys XpoMocoMm;

2) pacxoKAEHUE K MOII0CaM ABYXPOMATUIHBIX XPOMOCOM;
3) pacxo:KaeHue K MOJHCcaM XpOMaTH/;

4) pacroio’keHHe XPOMOCOM B IJIOCKOCTH SKBATOPA KIIETKH.

14. YcTaHOBUTE COOTBETCTBHE

Opranous OyHKIWHS
1) pubocoma A) riepeBapruBaHUE OTMEPIIHX KIETOK
2) XJIOPOIUIACTHI B) dborocuntes
3) nMU30CcOMBI B) cuntes 6enka
4) ueHTpuonU I') oOpa3oBaHue BepeTeHa AeeHus

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

15. BriOepure XUMHUYECKHE DJIEMEHTBHI KJICTKHU, KOTOPHIE BXOIAT B COCTaB
OpTraHUYECKUX BEIICCTR:

1) xanpLui;

2) yrjepof;

3) 1uHK;

4) Boaopon;

5) KHCJIOPO;

6) Mep;

7) a3orT.

16. YcTaHOBUTE COOTBETCTBUE

['pyrimel aMUHOKHUCIIOT IIpencraBurenu

1. HelitpanbHsbie A) riryTaMrHOBAsI KHCJIOTa

2. Kucnbie b) nuzun
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3. OcHOBHBIE B) ananun

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

17. B monekyne JIHK HykieoTnapl, coaepxKanue aacHUH, COCTABISAIOT
10%. CkoibKO MPOIIEHTOB B IAHHOM MOJIEKYJIE HYKJICOTHIOB, COAEPKAILINX
LIUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK nykneotuasl, coaepkaiine ypauui, cocTaBisitioT — 30% u
aneHuH — 40%. CKOJIbKO MPOLEHTOB aICHWJIOBBIX HYKJIEOTUIOB COACPKUTCS B
uenu [JHK, kommeMeHTapHOM TOM, Ha KOTOpOW cuHTe3upoBanack 3ra PHK?

1)0;

2) 30;

3) 35;

4) 40.

19. Vyacrok monekynsl JIHK cocrout 3z 60 map nHykneotunos. Ompenenure
JUTMHY 3TOTO ydacTka (pacctosiHue Mexnay Hykineotunamu B JIHK cocramiser
0,34 um)

1) 20.4;

2) 24;

3) 10,2;

4) 30.

20. @parment wmonekynsl JIHK comepxkur 1230 HyKIEOTHIHBIX OCTATKOB.
CKOJIbKO aMUHOKHCJIOT OY/IET BXOJIUTh B COCTaB OeJika?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3amuTa KelicoB: MpeacTaBJIeHHEe Pe3yIbTaTOB peleHnsl KeiicoB.

3amuTa Keiica sBisieTcs pyOeKHBIM KOHTPOJIEM IO TISITOMY paslieiy
“buosnorus B 5KM3HU ™, B pe3yJIbTaTe U3yUYEeHUS KOTOPOTO 00YUaIOlUecs CMOTYT:

— aHAJIM3MPOBATh ITUYECKHUE ACIEKTHI COBPEMEHHBIX HCCIIEIOBAHWU B
0051aCTH OMOTEXHOJIOTUU U TEHETUYECKUX TEXHOJIOT .

J1i1s1 3anUThI KericoB oOyvarommmces Heooxoaumo B pamkax BCP
MOATOTOBUTH YCTHOE COOOILEHUE IO pe3yJibTaTaM PEeIIeHHs Keiica ¢ MOr0TOBKOM
IIPE3CHTALIAN.

Kputepuu orieHrBaHuUs yCTHOTO COOOILIEHUS:
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Bann

Kpurepun bl
OIleHNBAaHHUSA
1 2 6a1a 3 dam1a
oas
1. CooTBeTCTBHE COAEpIKAHUE JOKIIaaa COJIEpIKaHUE coJiepKaHue
COZICp>KaHMs IOKJIaAa | JIMIIb YaCTUYHO JOKJaja, 3a JIOKJIaaa
3asiBJICHHOI TEME COOTBETCTBYET HUCKITIOUYCHUEM COOTBETCTBYET
3asBJIICHHOU TEME OTJEIbHBIX 3a4BJICHHOM TeME U
MOMEHTOB, B IIOJIHOW Mepe €€
COOTBETCTBYET packpbIBaeT

3asIBIICHHON TeMe U
B MMOJIHOW Mepe eé
packpbIBaeT

2. Crenesnb
PACKPBITHS TEMBI

packpbiTa Majias 4acTb
TEMBbI; TIOUCK
uH(popMaIyy NpoBeIEH
IIOBEPXHOCTHO; B
U3JI0KEHUH MaTepHaia
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

TeMa pacKphITa
XOPOIIIO, HO HE B
[MOJIHOM O00BEME;
uHbopMaIuH
MIPEICTABIICHO
HEJ0CTaTOYHO; B
OTIETHHBIX
CITydasix HapyIIeHa
JIOTHKA B
W3JI0KCHUN
MaTepuana, He
COBCEM JIOCTYITHO

TeMa PacKphITa
MOJIHOCTBIO;
MIPEICTaBIICH
000CHOBAHHBII
00BEM
uHpopMalnu;
H3J0KEHUE
MaTepuasa
JIOTUYHO, JIOCTYITHO

3.YMeHue A0CTYIHO U
MOHATHO NepeaaTh
CoJIeprKaHKe JI0KJIa/ia B
BU/JIC IPC3CHTAIUN

W3 MPEACTABICHHON
MIPE3EHTALIMU HE COBCEM
MOHSTHA TEMATHKA
HCCIIEIOBAHUS, IETATIN HE
PAaCKpBIThI

Ha OCHOBE
NPE/ICTaBICHHON
npe3eHTaIH
dbopmupyercs
o0l111ee TOHMMAHNE
TEMATUKU
HCCIEN0BaHuUs, HO
HE SCHBI IE€TAIIN

Ha OCHOBE
IpeCTaBICHHON
npe3eHTau
dbopmupyercs
TIOJTHOE TTOHUMaHue
TEMaTHUKU
UCCIIEJOBaHMS,
PACKPBITHI IETaJH

O1ieHHTe MPE3EHTALMIO 0 CIIETYIOUM KPUTEPUSIM:

Kpurepun
OIlCHUBAaHUA

Baan
bl

1
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IIOJIHOTA UHpOpMAITHS, UH(pOPMAITHS, IIPE3EHTALS
UCIIOIb30BAHUS UCTIONIb3yeMast B NPE/ICTaBICHHAS B | COIEP)KUT MOJHYIO U
y4eOHOro mMarepuana Ipe3eHTalNH, He HPE3CHTALNH, YETKYIO
OTHOCHUTBHCS K TEME OTHOCHTCS K TeMe, | MH(OpPMALHIO,
HO HEJJOCTaTOYHO JTOCTaTOYHYIO JUIS
TIOJIHO PACKPBIBAIOT | GOpPMUpPOBAHUS
ee cofiepKaHue IPEICTaBICHUS O
TeMe
JIOTWKA HM3JI0KECHUS Marepuai Marepual Marepuai,
Marepuaa B MIPE3CHTAIH HE Ipe3eHTaIN MIPUBEJICHHBIH B
COOTBETCTBHH C IUITAHOM | COOTBETCTBYET TEME, | YaCTUYHO NpE3CHTALNH
Y TEeMOM 3aJaHus TUTaHa HET COOTBETCTBYET TEME | IIOJTHOCTBIO
3a7aHusl, TUIaH COOTBETCTBYIOT TEME
MOCTPOCH HE TOYHO | 3aJIaHUs U
COCTaBJICHHOMY
IUTaHY

TEPMHUHOJIOTUYECKAs U
opdorpadpuyeckas
IPaMOTHOCTh

B IIPE3CHTAINH
MPUCYTCTBYIOT
opdorpadudeckue
OIIIMOKH, HE BCE
TEPMHHBI IPUMEHEHBI
10 CYIIECTBY

B IpC3CHTAllUN
PUCYTCTBYIOT
opdorpadudeckre
OIIMOKH, TEPMHUHBI
IMPUMCHCHBI BEPHO

B IIPC3CHTAlUN
OTCYTCTBYIOT
opdorpadudeckre
OIINOKH, TEPMHUHBI
IMPUMCHCHBI BEPHO

AKKypaTHOCTb U
OPUTHMHAIBHOCTH
ITOCTPOCHHUS

TIPE3CHTAITUS
noctpoeHa 6e3 ydera
KOMITO3HIINH CIIaMIOB,
0e3 coburoieHus
TpeOoBaHUI K
mpudram u
[[BETOBOMY
0(pOPMIICHUIO

TIPe3CHTAITHS
MOCTPOEHA C yYETOM
TpeOoBaHUH K
0hopMIIEHHIO, HO
HET €IMHOTO

o opMIICHHS
clIaioB

IIpe3eHTaIHs
IIOCTPOEHA B
MIOJTHOM
COOTBETCTBUU
C
TpeOOBaHUSIMU
othopmieHus,
UCIOJIb30BaH
OpPUTMHAJIBHBIN
MOAXOJ K

o opMIIEHHIO
clIaliioB

Ixana nepeBoaa 6a,1710B B
orMeTKy 17-15 6anmnoB - «5»

14 - 9 Gayu1oB - «4»
&-6 0ayIoB ~«3»

Memnee 6 GaiIoB WIIM OTCYTCTBUE PAOOTHI - «2»

3. 3ammuTa MpoeKTa: MpeAcCTaBJeHHe Pe3yJbTATOB BBINOJTHEHHS
Y4eOHO- HCCJIe0BATEIBLCKOI0 MPOEKTA.

3amura MpoeKTa SBISACTCS PyOESKHBIM KOHTPOJIEM IO MIECTOMY Pa3zeity

“br0O’KOIOTMUECKHUE HCCIICAOBaHMS
00yYaroIMrecs: CMOTYT:

B pPE3yJabTaTC MH3YUYCHHUA KOTOPOTIO
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— OIIKMCBIBATh MCTOAbI OHMOBKOJIOrMUIECKUX HCCHCHOB&HHﬁ;

— IUTAHUPOBATh OMOIKOJIOTMYECKUN IKCTIEPUMEHT;

— MPOBOJIUTH OMOAKOJIOTMYECKUIA IKCTIEPUMEHT;

— UHTEPIIPETUPOBATH PE3YJIBTAThI IPOBEICHHOTO OMOAKOJIOTUIECKOTO
AKCIIEPUMEHTA C UCTIOJIb30BAHUEM KOJTMUYECTBEHHBIX METO/IOB.

JIist 3amuThl MPOEKTOB OOywaromuMces Heoboxoaumo B pamkax BCP
MOATOTOBUTh YCTHOE COOOIICHHE TO pe3yibTaTaM BBIMOJHEHUS Yy4eOHO-
HCCIIEIOBATENIBCKOTO TPOEKTA C MPE3CHTALIMIA.

TpeGoBaHus K Tpe3eHTAMd W COOOIIEHUIO OIUCAaHbl B MpPUMEpPE
BBITIOJTHEHUSI y4€OHO-HCCIIEI0BATEIBCKOTO MPOEKTA.

Kputepun o1ieHMBaHUs] YCTHOTO COOOILIEHMUSL:

3as1BJICHHOM TEME U
B IOJIHOW Mepe €€
packpbIBaeT

bana
Kpurepuu bl
OLlCHMBAHMS
1 2 da1a 3 6a1a
oasa
1. CooTBeTcTBHE CoZIepKaHUE JOKIIa/Ia coJiep>KaHue coJiep>KaHue
COZICPKaHUS IOKJIaAa | JIMIIb YaCTUYHO OK7Ia7a, 3a JIOKJIaaa
3asBJICHHOI TeMe COOTBETCTBYET HCKJIIOUYCHUEM COOTBETCTBYET
3asBJICHHON TeMe OTJICJIBHBIX 3asIBJICHHOM TeMe U
MOMEHTOB, B MOJIHOW Mepe €€
COOTBETCTBYET packpbIBaeT

2. Crenespb
PACKpPBITUS TEMBI

packpbITa Mayasi 4acThb
TEMBI; TIOMCK
uH(pOpMAITUH TTPOBEIEH
MMOBEPXHOCTHO; B
W3JI0KEHUH MaTepuana
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

TeMa pacKpbITa
XOpOII0, HO HE B
[MOJTHOM O0BEME;
uHpOpMaIIU
MPECTaBICHO
HEIOCTaTOYHO; B
OT/IENBbHBIX
CITy4asix HapyIleHa
JIOTHKA B
U3JI0KEHUN
marepuaia, He
COBCEM JIOCTYITHO

TeMa pacKpbITa
[TOJIHOCTBIO;
npeICTaBIICH
000CHOBAHHBII
00BEM
nHbopMaLuu;
H3JI0KEHUE
MaTepuaa
JIOTHYHO, JIOCTYITHO

3.YMeHune 10CTyIHO u
MOHATHO TIEpeaaTh

nu3 HpCIlCTaBHCHHOﬁ
MMPE3CHTAIMN HE COBCEM
IIOHsATHA TCMaTHKa

Ha OCHOBE
MIPEJICTABIICHHON
MPE3CHTALIUU

Ha OCHOBE
MIPEICTABJICHHON
MPE3EHTALIMHU
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COACPKaHME JOKJIaaa B
BUC NPC3CHTAINN

HCCIICIOBAHYS, IETAIU HE
PaCKpBITHI

dbopmupyercs
00111ee TOHNMAaHUE
TEMaTHUKU
WCCIICIOBAHMSI, HO
HE SICHBI JICTaJIH

dhopmupyercs
TIOJTHOE TTOHWMAaHHUe
TEMaTUKU
UCCIIEIOBAHMS,
PaCKpBITHI JETaH

OLeHNTE MPE3EHTALMIO IO CIIETYIOUM KPUTEPUSIM:

€C COACPIKaHUC

Kpurepun bana
OLlICHMBAHUSA bl
0 1 2
IIOJIHOTA uHpOpMAaIYs, uHpOpMAaIHs, IIPE3CHTALS
HCITIOJI30BAHHUS HCIIONb3yeMas B IIPEACTABJIICHHAS B | COAECPIKUT MOJHYIO U
y4eOHOro Marepuaia IIPE3EHTALNH, HE IIPE3CHTALH, YETKYIO
OTHOCHUTBCS K TEME OTHOCUTCS K TeMe, | UH(pOpMaLHIO,
HO HEJJOCTaTOYHO JOCTAaTOYHYIO JJIS
HOJIHO PAaCKPBIBAIOT | GOPMUPOBAHUS

IIPEJCTAaBICHUS O
TeMe

JIOI'MKa HU3JI0KCHUA
MaTepuajia B

U TEMOH 3aJIaHUA

COOTBECTCTBHH C IIJTAHOM

Marepual
Npe3CeHTallluu HE
COOTBETCTBYCT TEMC,
IIJ1a"Ha HET

MaTepua
Mpe3eHTalNH
YaCTUYHO
COOTBETCTBYET TEME
3a1aHus, TIaH
MIOCTPOEH HE TOYHO

Marepual,
MIPUBEICHHBIN B
MPE3CHTALINHI
MHOJHOCTBIO
COOTBETCTBYIOT TEME
3aJaHusd U
COCTaBJIEHHOMY
IUIaHy

opdorpaduueckas
TPaMOTHOCTB

TCPMUHOJIOTHYCCKAA U

B IpE3CHTAlUA
MIPUCYTCTBYIOT
opdorpadpuyeckue
OIIIMOKH, HE BCE
TCPMHUHBI MPUMCHCHEI
0 CYIIECTBY

B IPC3CHTAlUN
MPUCYTCTBYIOT
opdorpaduueckue
OITMOKH, TEPMUHBI
IMPUMCHCHBI BEPHO

B IIPC3CHTAlUA
OTCYTCTBYIOT
opdorpadpuueckue
OILITNOKH, TEPMUHBI
IMPUMCHCHBI BEPHO

aKKypaTHOCTb U
OPHUTHHAIIBHOCTh
MOCTPOCHHUS

MIpe3eHTaIUs
MOCTpoeHa 0e3 yJera
KOMITO3UIIMH CIIAHJIOB,
6e3 coburoieHus
TpeOOBaHMIT K
mpudram u
[[BETOBOMY
othopmiteHHIO

MIpPe3eHTaIH
MOCTPOEHA C YIETOM
TpeboBaHUil K
0hOpMIIEHHIO, HO
HET €IMHOTO
odopMIICHHS
CIIaiiioB

IIPE3EHTALS
IIOCTPOEHA B
MIOJTHOM
COOTBETCTBUU
C
TpeOOBaHUAMU
oopmieHus,
UCIOJIb30BaH
OpPUTMHAIBHBINA
MOAXOM K
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o(hopMITCHHIO
CJIaliIOB

KpI/ITepI/II/I OOCHUBAHUA 3aIIUTHI IIPOCKTA: OasuIel 3a YCTHOC COO6H1€HI/IG 151

Hpe3eHTaI_[I/IIO CYMMI/IPYIOTCﬂ. OIICHKA BBICTABJIAACTCSI B COOTBECTCTBHUHU CO HlKaHOﬁﬁ
17-15 6aios - «5»

14 - 9 6annoB - «4»
8-6 6amioB ~«3»
Memnee 6 GaIoB WM OTCYTCTBHE PAOOTHI - «2»
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2.3. OHeHO‘IHbIe cpeacrea HpOMe)KyTO‘lHOﬁ arrecralmm 1mo JUCIUIIIMHE

«buogorua»

[IpomexyTouHast KOHTPOJIb MO JUCUUIUTUHE «BHONOrus MPOBOJUTCS B BUIIE
MUCbMEHHON UTOTOBOM KOHTPOJIbHOM paboThl. KoHTposibHAs paboTa BKIIIOYAET B
ceOs 1Ba TUIA 3a/IaHUI: TECTOBBIC BOMPOCHI, HATIPABJICHUE HA TIPOBEPKY YCBOCHUS
TEOPETUYECKOr0 MaTepuaia, U 3aJa4d U 3a/IaHusl, HallpaBJIEHHbIE HA MTPOBEPKY
c(hOpPMHUPOBAHHOCTHU MPAKTUUECKUX YMEHUM.

Yacte 1 comepxkut 15 3amanuii ¢ BEBIOOPOM OJHOTO BEPHOTO OTBETA W3
yetbIpex U 10 3amanuii ¢ BHIOOPOM HECKOJIBKMX BEPHBIX OTBETOB, HA COOTBETCTBHUS
OMOJIOTHYECKUX 0OBEKTOB, MPOIIECCOB U SIBICHUIA.

YacTs 2 copepkuT 4 3a7a4d U3 pa3HbIX TEM JAUCIMIUIMHBI U 1 MpaKTHUKO-
OpUEHTHUPOBAHHOE 3aJjaHue, (OPMUPYEMOIl B COOTBETCTBUU C METOIUYECKUMU
PEKOMEH/TAITASIMHU.

B 3amanmsx 1-15 BeiOepuTe OAMH IPABUIBHBINA OTBET:

1. XUMHNYECKYIO OCHOBY XPOMOCOMbBI COCTABJISAET MOJIEKVIJIA

1) 1e30KCUpUOOHYKIEHHOBON KUCIIOTHI

2) prOOHYKJIEMHOBOW KUCIIOTBHI

3) nunuga

4) monucaxapuaa

2. YIAJIEHUE IUMEPOB TUMHWHA B MOJIEKVYJIE JJHK TTPOUCXOJUT B
[MPOLECCE

1) TpaHcBepcuu

2) penapauuu

3) permKanuu

4) tpanchopmauuu

3. U1 OBPA3OBAHUSA JIMTTMIHOI'O BUCJIOA BAXKHbBI

B3AMMOJIEMCTBUS MEXTY MOJIEKYJIAMU JIMITNJIOB:

1) BOJIOPOHBIEC U HOHHBIC

2) VOHHBIC ¥ KOBAJICHTHBIC

3) KoBaJIeHTHBIE ¥ THIPOGOOHBIE

4) TonbKO TUAPOPOOHBIE

4. YVJIAJIEHUE JMUMEPOB TUMMNHA B MOJIEKVYJIE JHK ITPOUCXOUT B
[MTPOLIECCE

1) penaparuu

2) Tpa"cdopMmauu

3) TpaHCcBepcuu

4) peruiKanuu

5. JUISI KJIETOK PACTEHUI HE XAPAKTEPEH CUHTE3

1) aMUHOKHUCIIOT

2) HYKJIEOTHIOB

3) rmKoreHa

4) dochonunuion

6. B [IPO®A3E MUTO3A JIJIMHA XPOMOCOMbBI YMEHBIIAETCS 3A CUET

1) TpaHCKpUIIIUU

2) penymkanuu
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3) neHaryparuu

4) cimpaiuzaiuu

7. BJIATOZIAPA KOHBIOTI' AT 1 KPOCCHUHI'OBEPY ITPOUCXOIUT

1) yBenmyeHHe Yrciia XpOMOCOM BJIBOE

2) oOMeH reHeTHYecKor HHPOpMALEH MEXTY TOMOJIIOTMYHBIMHI XPOMOCOMAaMU

3) yMEHBLIEHUE YHCIIa XPOMOCOM BJIBOE

4) yBeMYECHHUE YHCIIa TaMET

8. NIOJIMITEIITUAHBIE HEITM CUHTE3UPYIOTCA HA PUBOCOMAX,
HAXOJAINXCA:

1) B uuTo301€ 1 MOJU(PUIIPYIOTCS TAKKE B IIUTO30JIE

2) B LMTO30J1€, 3aTeEM MOAU(PHULIMPYIOTCS B anmapare ['oybmxu

3) Ha MeMOpaHe SHIO0IUIa3MaTHYECKOT0 PETUKYITyMa, 3aTeM MOAN(HULIUPYIOTCS B

armapare ['oybaxu

4) B 1IMTO3071€, 3aTEM MOIU(PUIMPYIOTCS B JIIOMEHE JIM30COMBI

9. UHTPOHBI BCTPEYHAIOTCS B 'EHAX

1) TONBKO 3yKapuoT apxeOakTepuil

2) ByKapHoOT U 3yOaKTepuid

3) syOakTepuii 1 apxeOaKTepHii

4) apxeOaKkTepuil U 3yKaproT

10. BCE PEAKIIMN CUHTE3A OPTAHMYECKUX BEIIECTB B KJIETKE

[TPOUCXOIAT

1) obpazoBanuemM monexyn AT

2) ¢ 0CBOOOKIICHUEM SHEPTUN

3) pacuiernieHlueM BEIIECTB

4) UCNOJIb30BAaHUEM SHEPTUU

11. 3 OJHOU MOJIEKYJIbI HYKJIEMHOBOM KHUCJIOTHI B

COEIMHEHNU C BEJIKAMU COCTOUT

1) MuUTOXOHIpUS

2) xpoMocoma

3) ren

4) XJ0pOoIIacT

12. JOYEPHUE XPOMATHW/IbI CTAHOBATCA

CAMOCTOSATEJIBHBIMU XPOMOCOMAMMU ITOCJIE

1) ciapuBaHusl TOMOJIOTUYHBIX XPOMATH/

2) oOMeHa yJacTKaMy MEXK]Ty TOMOJIOTUIHBIME XPOMOCOMaMH

3) pazneneHust COSTUHSIONICH UX TIEHTPOMEPHI

4) BBICTpaHBAHUs XPOMOCOM B SKBATOPUAIILHOM TNIOCKOCTH KIJIETKU

13. TEHETUYECKUWH KO/ —3TO:

1) HaOOp KIJIETOUYHBIX TEHOB

2) HyKJICOTHIHAS TIOCTICIOBATEIHHOCTh TeHa

3) reHeTu4ecKas SKCIpPeccust

4) cucrema 3anucH TeHeTUYeCKOoN nH(popMaIuu

14. B KAKUX U3 ITEPEUYMCJIEHHBIX OPTAHEJUI CAMASA

BBICOKAS KOHIIEHTPALIMS Ca™

1) Snpe, 2)MATOXOHIPUSIX
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2) muToIIIa3Me

3) anmapare [ osbmxu

15. KAKHE 13 IIEPEUMCJIEHHBIX HWOKE CTPYKTYP KJIETKU
HE UMEIOT MEMBPAHBI

1) MM30COMBI

2) XJIOpOILIACThI

3) AOpbIIKA

4) anmapar ["onbmxu

ITaJIOHbI OTBETOB

Ne 3agaHumA 112(3|4(5|6|7(8|9(10|11|12| 13| 14| 15

oTBeT 112(4|1(3(4|2(3|1(4 )| 2|3|4] 2] 3

B 3apanmsax 16-25 BI>I6€pI/ITe HCCKOJIBKO ITPAaBHUJIBHBIX OTBCTOB WJIM YCTAHOBHUTC
COOTBECTCTBUC HUJIN ITIOCTICAOBATCIIBHOCTD:

16. BOCCTAHOBUTE B UICTOPUYECKOM IUUIAHE
TIOCJIEJIOBATEJIBHOCTH STATIOB BO3/IEMICTBU S YUEJIOBEKA HA
BUOCOEPY:

1) ycunenue BIMSHUS HA IPUPOAY C KOPEHHBIM IIPE0OPa30BaHUEM YacTH
DKOCHUCTEM,;

2) “3MEHEHHUE IKOCHUCTEM Yepe3 MacTh0y CKOTa, YCKOPEHUE POCTA TPAB IyTEM MX
BBEDKUTAHUS U T. 11.;

3) rmobanbHOE U3MEHEHUE BCEX IKOJIOTMUYECKUX KOMIIOHEHTOB B LIEJIOM B CBSI3U C
HEOTPaHMYEHHOW MHTEHCU(PUKALINEH XO0351CTBA;

4) cBepXMHTEHCHUBHAs 0X0Ta 0€3 pe3KOro U3MEHEHUS SKOCUCTEM B IIEPHOJ
CTaHOBJICHUS Y€JIOBEUECTBA;

5) Bo3/EHCTBUE JIIO/IEH Ha Onocepy JHIIb KaK OOBIYHBIX OMOJIOTHYECKHIX BHIOB.
17. BBIBEPUTE ITPOLIECCHI, ITPOTEKAIOUIUE B ITPOD®A3E

[IEPBOI'O JIEJIEHUSI MEMO3A

1) oOMeH y4acTKaMu XpOMOCOM

2) Habop xpomocom u umcio mosuekyn JJHK B knetke — 4ndc

3) meneHue LEHTPOMEP XPOMOCOM

4) dbopmHupoBaHUE BepeTeHa JACTICHUS

5) BBICTpavBaHHE XPOMOCOM 10 IKBATOPY KIIETKH

18. KAKHME IMTPOLECCHI ITPOUCXOJAT B KJIETKE B ITEPUOI UHTEP®A3BI?
1) cnupanuzaiys XpoMocoM

2) penymvkaius Mosekyn JJHK

3) pacTBOpeHHE SICPHOM 000IOUKH

4) cunHTe3 OEJIKOB B IIUTOIIa3MeE

5) cunte3 uPHK B siape
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19. MAJIBIE KPYT'OBOPOTHI YTJIEPOJJA B BUOCDEPE MOT'YT
OCYLIECTBJIATBHCA CIEAYIOUWM ITYTEM:

1) yriIeKHCIbIiA Ta3 BBIACIAETCS B aTMocdepy B mporiecce (POTOCHHTE3a B
JTHEBHOE BPEMsI, @ B HOYHOE BPEMS €r0 YacTh MOTJIONIAETCS PACTCHUSIMH U3
Cpepl;

2) YTIEKUCIBIH ra3 MmoromaeTcs U3 arMocdepsl B mporiecce poTocuHTe3a B
JTHEBHOE BPEMsI, @ B HOYHOE BPEMSI €0 YaCTh BBIJICISETCS PACTEHUSIMU B CPELY;
3) yrIeKuCIbIi ra3 aTMOCQephl OTJIoIaeTcs B Mpoiecce POTOCHHTE3A C
00pa30BaHUEM OPTaHUYECKUX BEIIECTB, a C THOEIbIO PACTCHHI 1 3KUBOTHBIX
MPOMCXOIUT OKUCIICHNE OPTaHNYECKUX BEIIECTB C BBIICIICHUEM YTIICKHCIIOTO
rasa;

4) yriaekuciblil ra3 aTMocQepsl MOrjIomaeTcs B mpouecce (poTocuHTesa, a mpu
JIBIXaHUU BBICNISIETCS B aTMOchepy;

5) yriaeKuciblid ra3 atMocgepbl Morjaouaercs B mpouecce (OTOCUHTE3A, a U
C)KMTaHUU OPraHMYECKUX BEILECTB BBIACISIETCA B aTMOCHEDY.

20. YKAXKUTE TITOCJIEAOBATEJIBHOCTDH ®A3 OIVIOJOTBOPEHNA.
1) cimsHYE TaMET, WM CHHTaMUH

2) AWMCTaHTHOE B3aUMOJICHCTBUE U COMKEHHE TaMeT

3) KOHTaKTHOE B3aUMOJICUCTBUE TAMET U aKTHBAITHS STHIICKICTKH

21. VCTAHOBUTE ITOCJIEJIOBATEJILHOCTh CTAJIUIA
NMHAMBUYAJIBHOI'O PA3BBUTHA UEJIOBEKA, HAUMHASA OT
3UT'OTBI.

1) dbopmupoBaHUE YETHIPEXKAMEPHOTO CEp/LIa

2) obOpazoBaHue 6JIaCTOMEPOB

3) dbopmupoBaHIE HEPBHOM CUCTEMBI

4) GopMupOBaHUE ME30ICPMbI

5) oOpazoBaHHe JBYXCIOWHOTO 3apO/IbIIa

22. BBIBEPUTE TPU ®YHKIIHN TUTASMATUYECKON MEMBPAHBI
1) obecneurBaeT NOCTYIJIEHUE B KJIETKY HOHOB M MEJIKUX MOJIEKYJT

2) obOecrieunBaeT IepeIBIKESHUE BEITIECCTB B KIICTKE

3) OTTpaHMYMBAET LIUTOILIA3MY OT OKPYXKAOIIEH Cpeibl

4) y9acTBYeT B TMOTJIOIICHUH BEIIECTB KJIETKOU

5) mpuaeT KIeTKe )KECTKYI0 popMy

6) ciyxut Matpuiel it cunreza nPHK

23. BBIBEPUTE /IBA ITPU3HAKA HE IMOJAXOJAIIAE JJTA
OIIMCAHUA TPAHCKPUIILINUA YV OYKAPUOT

1) oOpazoBaHUe MOJMHYKICOTHTHON LIEMH

2) COeMUHSIOTCS HYKJICOTHIBI, COECPIKAIIHIE JE30KCUPUO03Y

3) marpureit ciayxut mosnekyna JJHK

4) IPOUCXONT B SIPE

5) yaBoenue monekyibl JJTHK

24. YCTAHOBUTE ITOCJIIEJOBATEJIBHOCTB ITPOLIECCOB
SMBPUOHAJIBHOT'O PA3BUTHA I[TO3BOHOYHbBIX )KMBOTHbBIX:

1) 3aKJIaKa 3a9aTOYHBIX OPTraHOB 3apPO;IbIIIIA

2) HampaBJIeHHBIC TIEPEMEILICHUS KIIETOK U UX Tu¢depeHIIMPOBKa
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3) pa3BHUTHE HEPBHOM IIACTUHKH

4) crusiHUE SULIEKIICTKU U CTIEPMAaTO30HM1a U 00pa30BaHKUE 3UTOTHI
5) ¢opMupoBaHKE MHOTOKJIETOYHOTO OJJHOCIIOMHOTO 3apO/IbIIlia
25. YIIOPAJOUYUTE NCKOITAEMBIE ®OPMbI YEJIOBEKA I10
BPEMEHMU CYLIIECTBOBAHN, HAUMHA S C CAMOU
JIPEBHEI 1 ®OPMBbI:

1) YenoBek yMerblii

2) KpomanboHIIBI

3) Heanpaepranblibl

4) YenoBek NpsMOXO AN

5) ABcTpasonure

K DTaJIOHBI

OTBETOB

Ne
3a1aHUS

16 17 18 19 20 21 22 23 24 25

oreer | 542,13 14| 245|345 23,1 |2543,1] 1,34 | 25 (45,23,1(5,1,4,3,2

B 3amanusix 26-30 pewute 3agaun:

3aganue 26. 3agaua Ne 1. Onpenenute, Kakas OKpacka IIBETKOB OyJeT y pacTeHHIA ropoxa,
MIOJIyYEHHBIX OT CaMOOIIbUIEHUSI TOMO3UTOTHBIX POJUTENBCKUX (POPM C KPACHBIMH U C OENTBIMU
L[BETKAMH, a TAK)KE€ OT UX CKpEIIUBaHUSI MEXTy c000i1.0

Pemenne. O0e poaurenbckue GopMbl TOMO3ZUTOTHBI, TO3TOMY 3alHMCh CKpEUIMBAaHUI OyAeT
CIIEIYIOLLICH:

— oT camoomnsuieHus: 1) P: AA x AA; 2) P: aa x aa;

— OT IEPEKPECTHOTO onbUIeHK: P: AA X aa.

["'omo3uroTHsie GOPMBI JAIOT €IUHCTBEHHBIM TUI raMeT, U MO3TOMY IPU UX CIUSHUU OyAeT
MOJTy4eH €IMHCTBEeHHBIN Tull MoToMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBert. 1. KpacHO1BETKOBbIE TOMO3UTOTHBIE PACTEHUS JAOT TOJNBKO (POPMBI C KPacHBIMU
1BeTKamu. 2. Bee motoMku pacteHuii ¢ 6enpiMu IBETKaMu OyayT OelOoIBETKOBBIMH (OHH BCET/1a
roMo3urotHel). 3. Bce pacTeHHs OT CKpelMBaHUs KpPAacCHOLIBETKOBBIX TOMO3HMIOTHBIX C
0€NOLIBETKOBBIMU OYIyT KpPaCHOILBETKOBBIMHU (JIOMUHAHTHBIN ()EHOTHIT), HO FE€TEPO3UTOTHBIMH 10
TEHOTHILY.

3ananme 27. 3agaya Ne 2. Ha peGenka ¢ I rpynmoil KpoBU B pOJJIOME HPETEHIYIOT IBE
POIMTENBCKUE TapBbI:

— 1 mapa: mats ¢ I, orer ¢ IV rpynmnoii kposu;

— 2 mapa: marts co I, oren ¢ III rpynnoi

kpoBu. Kakoii mape npuHaiexur peGeHok?

Pemenne. Pe6enok ¢ I rp. kpoBu no renoruny — [°I°. Takoe coueranue anseneil BO3SMOXHO
TOJIBKO B CITy4ae, €CJIM TaMeThl U OTIIa, U MaTepu OyayT coaepxarh ayuienu [°. CiemoBaTensHoO,
3Ta KOMOMHAIIMSI TeHOB MOTJIa OCYIIECTBUTHCS TOJIBKO MPU 3a4aTUU peOeHKa B CIydyae BTOPOH
napsl, KOTAa MaTh U OTEL] FETEPO3UTOTHL. 3alUIIEM CXEMY CKPEIIMBAHMS:

P:TATI° xXIBI° ;G :0,5TA+0,51° G :0,5IB + 0,51°;, =>F1: 0,25 I°I°.
OueBu/IHO, UTO TIepBasi CyMpysKecKas apa MpeTeHI0BaTh Ha ITOr0 peOeHKa HE MOKET, T. K. y Hee
MOryT ObITh feTH Tosbko co 11 u 111 rpynnamu kpoBu:

P: I°I° xITAIB ; F1: 50% IA 1° 1 50%IB 1° (y nereit 11 u 111 rp. kpoBu COOTB.).
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OtBet. PebeHOK MpHHAUICKUT BTOPOU Tape CynpyroB.

3ananue 28. 3agaua Ne 3. Omnpenenure CpeIHUN pa3Mep JIMCTOYKOB Yy O€loro KieBepa,
MOJIy9eHHOTO OT CKPEIIUBAHHUS TETOPO3UTOTHBIX pACTeHHW ¢ JucTodkamMu 10 m 7 MM
COOTBETCTBEHHO.

Pemenue. OnperensieM reHOTUIIBI U 3aIMCHIBAEM CKPEIIMBaHKE:

P: V ba v x V by v; onpenensem ramersl: G : 0,5V ba+ 0,5v; G : 0,5V by + 0,5v;
noydaeM otoMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Otger. [lonydeHo 4 Tuna EHOTUNIOB W TEHOTHUIIOB B PAaBHBIX COOTHONICHWSX. M3 HUX UIs
MepBoro OyIeT XapakTepHa CBEPXIOMUHAHTHOCTH (CPEIHUN pa3Mep JIMCTOYKOB 18 MM).

3aganue 29. 3agaua Ne 4. [Ipoananusupyiite XapakTep nepeaadu pelecCUBHOI0, YaCTUYHO
CLIEIUIEHHOTO C TI0JIOM, HACJIeICTBEHHOTO 3a00J1€BaHUs OT MaTe€py K IOTOMKaM.

Pemienmne. P: X aX a X AY A 6onbna F1: XAX a X aY A F2: X
AXa; XXa ; X AY A ; X aY A 6oipHa

OrtBer. bosie3Hb nepeaeTcs OT MaTepy Yepe3 AeTed U IPOSIBIIETCS TOJIBKO Yy BHYYEK.

3aganue 30. 13 snemenToB cooOmiecTBa (TI0JIEBKA, 3€PHO 371aKOB, (PHIINH, XOPEK) COCTABHTE
IUILEBYIO LIeMb M Ha OCHOBAHWUHU IPABUJIA HKOJOTMUECKOW MUPaMUAbI ONPEAEIUTE, CKOJIBKO
HY>KHO 3€pHa, YTOOBI B JIECY BBIPOC OJMH (HIIMH Maccoii 2,5 Kr.

OrtBer:
3epHO 31aKOB MEIIb-IONeBKa Xopex OunuH
2500 kr 250 kr 25 kr 2,5 kr

B urtoroBoii pabote npeacTaBieHbl 3a1aHUs, OTHOCSIINECS K TPEM YPOBHSIM
CJIOKHOCTH: “HU3KHI~, “‘cpeaHUil”, “BBICOKMK’. B 3aBUCHMMOCTM OT THUIA H
TPYJAHOCTH 3aJIaHUSI €T0 BBIMOJHEHHE OIEHUBACTCS PA3HBIM UYKCIIOM OaJlIoB.
BrinonHeHne KaxxJI0ro 3aaHus “‘HU3KOTO YPOBHS CIIOXKHOCTH OlleHHUBaeTcs 1
6ayutom. 3a BBITMIOJHEHUE 33JJaHUi “‘CPeTHEr0”’ YPOBHSI CIIOKHOCTH B 3aBUCUMOCTHU
OT MOJIHOTHI ¥ TPABUWJIBHOCTH OTBETA MIPUCBAUBAETCA 10 2 OaJIOB.

K 3aganuto “BbICOKOTO” YpOBHS CJOKHOCTM OTHOCHUTCSI PpEIlCHHE
CUTYAllMOHHBIX 3aJa4. 3a BBIIOJHEHUE 3aJaHuil “BBICOKOTO” YpOBHS B
3aBHCUMOCTH OT MOJHOTHI U MPaBUJIBHOCTH OTBETA MPUCBaMBaeTCs 0 3-X 0aslIoB.

3agaHusa “HU3KOTO” u  ‘“‘cpemHero”  ypOBHEW CIOKHOCTH
IPOBEPSIOTCS aBTOMaTHUeCKd. OTBETHI HA 3a/1aHUS “BBICOKOTO” YPOBHS
MIPOBEPSIIOTCS B PYUYHOM

pexuMe.

Pacripenesienne 3amaHuid 1O  YPOBHSIM  CIIOKHOCTM IIPEJICTABICHO B
cieayromen Tadauie:

YpoBeHb Bana IIpoueHntHoO Tun
CJIOKHOCT e BOIIPOCOB
U 321aHUA co/lepKaHU
€ 3aJlaHuil
Huzkuit 1 50% - 33J1aHUS C BBLIOOPOM OTHOTO TTPABHIILHOTO
OTBETa
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Cpenunuii 2

33%

- MHO>KECTBEHHBIN BBIOOD;

- BOMPOCHI Ha YIIOPSAA0UMBAaHHIE WU
YCTaHOBJICHUE NMPaBUIHHON
[10CJIEI0BATEIbHOCTH

Bricoxunii 3

17 %

- 33J1a4M, IPEAyCMaTPHUBAIOIINE PA3BEPHYTHIH
OTBET

Kputepuu orieHrBaHus HTOrOBOM MMCbMEHHOM pabOTHI:

Onenka IIpoueHT BBINOJIHEHUSA
“OTIIMYHO” 85-100%
“xopormo” 70-84%

“yIIOBIIETBOPUTEIHHO” 50-69%
“Hey0BJIETBOPUTEIILHO” menee 49%
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