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1. HacnopT OICHOYHBIX CPEACTB 10 TUCHUIIJINHE «buoaorus»

OneHouHble cpelacTBa MO OHOJOIMM IpeJHA3HAYeHbl A IPOBEIEHUS TEKYLIEro,
pYOEKHOIO (TeMaTHYECKOro) KOHTPOJISI ¥ IPOMEXYTOUHOM aTTeCTalluy 10 AUCLUILINHE.

KoHTposlb M OIIEHKAa pe3yslbTaToB OOY4eHHsI OCYILECTBISIETCS IIPEMOAaBaTeIeM B
npoliecce MPOBEACHUS MPAKTHUECKUX 3aHATHIA U J1a00paTOpHBIX paboT, TECTUPOBAHUSA, a TAKXKE
BBITOJIHEHHS 00yJarOIIMMHICS HHIUBUAYATbHBIX 331aHUH, IPOSKTOB, UCCIICAOBAaHMHA. Pe3yabTaTel
00y4eHHUsl OIPENENAIOT, YTO 00y4aroIuecss I0JKHbI 3HaTh, IOHUMAaTh U JIEMOHCTPUPOBATH 110
3aBEPLICHUM U3YyYEHUS TUCLIUILIIMHBI.

Jis popMupoBaHUs, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOECHUS YU€OHON JUCLUIUIMHBI
UCIIOJIb3YeTCsl CUCTEMA OLIEHOYHBIX MEPOIPUATHUI, MPEACTaBIIAONIIAs COO0M KOMIUIEKC YUeOHBIX
MEpOINPUATHHA, COIJIACOBAaHHBIX C pe3yJbTaTaMu O0ydeHUs M C(HOPMYIMPOBAHHBIX C yYETOM
OI'OC COO (npeamerHsbie pe3ynbraThl o qucuuiuinae) 1 I'OC CIIO.

CucreMa OLIEHOYHBIX MEPOIPUITHH, CIPOEKTUPOBAHHASA IO AucuUIUIMHE «buomorus»,
IpeJCcTaBIeHa B MACIOPTe OLIEHOYHBIX CpeACTB (Tabnuna 1).



Tab6muia 1

ITacniopT OLIEHOYHBIX CPEACTB MO JUCHUILUIMHE «BHOTOTHS»

Pa3zgen 1

Kierka — cTpyKTYPHO-(PYHKIIMOHAJIbHASI €IMHUIIA KUBOTO

Pe3yabTaTnl 00yyeHus

XapakTepu30BaTh CTPYKTYPHO-(PYHKIIMOHATIBHYIO OpraHU3alUIO KJIETKA HAa OCHOBE HAOIIOICHUS

Ouenoynoe MmeponpusTie
PYyOexHOro (TeMaTH4ecKOro)

KonTponbhas pabota “MonekyspHbIil ypOBEHb OpraHU3alluu KUBOTO”

KOHTPOJIA
OneHovyHoe MEePONPUATHS TEKYIIEro
Tema Pe3yabTaTsl 00y4yeHus1 1o TeMaM 1 ponp ym OueHo4YHbIE CPeACTBA
KOHTPOJIA
Tema 1.1 OmnuceIBaTh METOABI UCCIIENOBAHNA HA | 1. 3amoiHeHue TaOInIbl C OITUCAHUEM 1. Tabauubl ¢ ONUCAHUEM METOJIOB

buonorus xax
Hayka

MOJICKYJIIPHOM U KJICTOYHOM YPOBHC

METOZ0B MHUKPOCKOTIMPOBAHUS C UX
JOCTOMHCTBAMHU U HEJJOCTaTKaMU

2. 3anonHeHue Tabiuibl «Bkiajg yueHbIX B
pa3BUTHE OMOIOTUN

MI/IKpOCKOHI/IpOBaHI/IH C UXxX
JOCTOMHCTBAMM U HEJIOCTaTKaMH
2. Tabnuna «Bkiaa ydeHbIX B
pa3BUTHE OMOTIOTHI

Tema 1.2 OOmas

XapakTepu30BaTh YPOBHU KUBOU

3aroaHeHNE CpaBHHTeHBHOﬁ Ta6J'II/II_U:>I

CpaBHI/ITeJIBHaH Ta6m/1ua cXoacCTBa U

XapaKTEPUCTHKA | MaTEPUHU CXOJICTBA U Pa3JIN4Mil )KMBOTO U HE JKUBOT'O | PA3JIMYUN )KUBOTO U HE KUBOTO
KU3HU OnuceIBaTh METOIbI UCCIIENOBAHUS HA

MOJIEKYJIIPHOM U KJIETOYHOM ypOBHE
Tema 1.3 XapakTepru3oBaTh CTPOCHUE U 1. ®poHTANBHBIN ONPOC 1. Ilepeuens BOIpoOCOB K
Bbuonoruyeckn | cBOHCTBa OCHOBHBIX OMOMOJIEKYJ [ToaroToBka yCcTHBIX COOOIEHUI ¢ (bpoHTaTBHOMY OIIPOCY
BaXHBIC [IpoBouTh HAOIIOIEHNE U3MEHEHUI Mpe3eHTalnen 2. OtueTsl MO Ta0OpaTOPHBIM paboTam
XUMUYECKUE (GyHKIIMOHUPOBAaHUS OMOMOIMMEPOB 2. BeinosiHeHue u 3amuTa 1a00paTOpHbIX
COCIMHEHMS pabot: «Omnpenenenue sutamuaa C B

NpOAYKTAaX MATAHUI,




«'unpodunbHO-rUAPO(HOOHEIE CBOWCTBA
JIUITUIOBY

Tewma 1.4
CrpyKTypHO-
(hyHKIIMOHATIbHA
s OpraHu3aIus
KJIETOK

Pa3nuuate cyliecTBeHHbIE IPU3HAKU
CTPOEHMSI KJIIETOK OPraHU3MOB Pa3HbIX
L@pCTB KUBOU IPUPOIBI

[TpoBOIUTH HAOIIOCHUE KIETOUYHBIX
CTPYKTYpP M UX U3MEHEHUH C TOMOLIbIO
MHUKPOCKOTIA

1. OueHnuBaemas IMCKyCCHs IO BOIIpOcam
JEKIUU

2. Pa3zpaboTka MEHTaIBbHOM KapThl 11O
KJIaCCU(UKALIUU KIJIETOK U UX CTPOEHUIO Ha
MPO- ¥ SYKaPUOTUYECKHUX U TI0 IAPCTBAM B
MUHHU TpyIIax

3. BemmonHenwue u 3amuTa 1a60paTopHbBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus, )KUBOTHBIE,
rpulbl) U KJIETOUYHbIE BKIIOYEHUS (Kpaxmal,
KapOTHUHOUBI, XJIOPOILIACTHI,
XPOMOILIACTBI)»,

«IIponuniaemocts MeMOpaHsbI (I1A3MOJIN3,
JIETIIa3MOJTH3 )

1. IlepedyeHp BOMPOCOB K OLIEHUBAEMOM
JUCKYCCUU

2. MeHTanpHas Kaprta 1no
KJIACCU(PUKAIIUU KIIETOK U UX
CTPOCHHIO Ha MPO- U 3YKAPHOTUYECKUX
Y TI0 [apCTBaM B MUHU TpymIax

3. Ot4etsl 10 J1abopaTOpHBIM paboTam

Tema 1.5 Paznuuars cymecTBEHHbIE IPU3HAKH 1. ®poHTaANBHBIN ONPOC 1. Ilepeuens BOIpOCOB K
CrpyKTypHO- CTPOEHUS KJIETOK OpraHu3MOB pa3HbIX | 2. PazpaboTka rioccapus (bpoHTaTBHOMY OIIPOCY
(YHKIIMOHAJIBH | HAPCTB KUBOM MPUPOIBI 3. Pemenue 3a1a4 Ha onpeziesieHue 2. I'moccapuii ¢ onpeieneHHbIM

b€ (haKTOPHI OnpenensTs Nocie 0BaTeIbHOCTD MIOCJIEZI0BATEIbHOCTU HYKJIEOTHI0B IIEPEYHEM TEPMUHOB
HacneactBeHHoc | HykineotuaoB JJHK n PHK 3. 3agauu Ha ompeeNeHne

™M MIOCJIE0BATENBHOCTH HYKJIEOTHI0B
Tema 1.6 XapakTepru30BaTh IPOLIECCHI 1. ®poHTANBHBIN ONPOC 1. Ilepeuenr BOIpOCOB K
[Ipoueccel MaTPUYHOTO CHHTE3a 2. Tect «IIporeccbl MATpUYHOTO CUHTE3a»  |(PPOHTATBHOMY OIPOCY
MAaTPUYHOTO Onpenenars NoCie10BaTEIbHOCTh 3. Pemenue 3a1a4 Ha onpeesieHue 2. Bompocsl 15 Tecta

CHUHTE3a aMHMHOKHCIIOT B MOJIEKYJie Oenka MOCJIEA0BATEIBHOCTH AMUHOKHCIIOT B 3. 3aauM Ha onpezeeHue

HHTepnpeTHpoBaTh CTPYKTYpY U
(GYHKIIMOHATIBHOCTH O€JIKa B Cllydae
M3MECHEHUS [T0CIIE0BATEIbHOCTH

MOJIEKYJIe OerKa
4. Pemenue 3a/1a4 Ha ONpe/IeIICHNE
MOCJIEIOBATEIIEHOCTH aMHHOKHUCIIOT B

MTOCJIE/IOBATEILHOCTH aMUHOKHCIIOT B
MoJIeKyJe Oenka
4. 3amauu Ha ONpeIeTICHNUE




Hykneorunos JJHK

MOJIEKYJIe OeiKa B CiIy4yae U3MEHEHUs
nocjeaoBaTeabHOCTH HykiIeoTua0B JIHK

MoCJaCaA0BaTCIbHOCTH aMUHOKHUCIIOT B
MOJICKYJIC OeJka B ClIydyac U3SMCHCHUA
MMOCJICAOBATCIIBHOCTHU HYKJICOTUAOB
JHK

Tema 1.7
Hexnerounsie
(hOpPMBI KUZHH

Pasnuyath cyiiecTBeHHbIE TPU3HAKU
CTPOEHHUSI KJIETOK OPraHU3MOB Pa3HbIX
LAPCTB KUBOM MPUPOIBI

1. dpoHTaNbHEIM Onpoc

2. [ToaroToBKa YCTHBIX COOOIICHHMIA C
npesenranueii (BupycHsie u
OaktepuanbHbIe 3a00seBaHus. O0muIe
MIPUHIUIIBI KCTIOJIb30BAHHMSI JICKAPCTBEHHBIX
BenecTB. OCOOEHHOCTH PUMEHEHUS
AHTUOMOTHKOB)

1. Ilepedenn BOIPOCOB K
(GpOHTATBHOMY OTIPOCY

2. [Ipe3enTanus u ycTHOE COOOIICHHE,
COIJIACHO MEPEYHIO TEM

Tema 1.8
OO0OMeH BelecTB
Y TIpeBpaIICHHC

OnuceiBaTh OCHOBHBIE
SHEpPreTUYECcKre U IIaCTUUYECKUe
MpoLecChl KJIETKU (0OMEH BEIIECTB,

1. ®poHTaNBHBIN 0IIpOC
2. 3anoJHEHUE CPAaBHUTEIBHOMN TaOJINIIbI
XapaKTepUCTHK TUIIOB OOMEHa BEIIECTB

1. [lepeuenb BOpocoB Kk
(bpoHTaTBLHOMY OIIPOCY

2. CpaBHuTeNbHAs TabIUIA
XapaKTepUCTHK TUIIOB OOMeHa

DHEPrUu B XeMO-, (POTOCHHTE3)

KJIETKE BEIIECTB

Tema 1.9 XapakTepru30BaTh )KU3HEHHBIN [IUKII 1. O6cyxneHre o BoIpocam JIEKIUH 1. Ilepeyens BOIPOCOB ISt
KuzHeHHbIH KIIETKH 2. Pa3zpa0oTka JeHThl BpEMEHH JKU3HEHHOTO | 00CYKICHUS

IIUKJI KJICTKH.
Muro3s. Meiio3

UKJIa

2. JleHTa BpeMEHH KU3HEHHOT'O IIUKJIa

Pa3zgen 2

Crpoenne 1 pyHKIMH OPraHU3MAa

PesyabTaTnl 00yyeHus

PA3MHOXKCHUA OPraHU3MOB

HpOTHOSI/IpOBaTL BO3HUKHOBCHHC IMPU3HAKOB B XOA€ MHANUBUAYAJIIbHOTO Pa3BUTUSA U

OueHouHoe MeponpusiTHe py0e:KHOIro (TeMaTH4eCKOro)

KOHTPOJIA

KonTponbnas pabota “Ctpoenue u GpyHKIUN opranuzma’




OueHoYHOE MepONIPUATHS TEKYILEro

Tema Pe3yabTaThl 00yuyeHuUs1 10 TeMaM OueHovHbIe CpeaCTBA
KOHTPOJIf
OnuceiBaTh CTpOEHUE U B3aUMOCBA3b | 1. OlieHnBaeMas JUCKYCCHs 1. [lepeuenp BOpocoB Kk
YacTeil MHOTOKJIETOYHOTO opranu3Ma | 2. Pa3paboTka MEHTaIbHOM KapThl TKAHEH, OIIEHUBAEMOM JTUCKYCCUU
OpraHoB U CUCTEM OpPraHOB OPraHU3MOB 2. MeHTanbHas KapTa TKaHEeH,
Tema 2.1 (pacTeHus, )KUBOTHBIE, YEJIOBEK) C KPaTKOH OpraHoOB M CUCTEM OpPraHOB
Crtpoenue XapaKTEPUCTUKON UX (PYHKITHHA OpraHU3MOB (pacTeHUs, KUBOTHBIC,
opranusmMa 3. [logroroBka u npeacTaBiIeHUE YCTHBIX YEJIOBEK) C KPaTKOi
co0011IeHUH ¢ npe3eHTanueil (MMMYHUTET, XapaKTEPUCTUKON UX (PYHKIMM
WH(]EKIMOHHBIC 3a00I€BaHUS, STTUEMHUH, 3. [Ipe3enTanus u ycTHoe
BaKI[MHAIIKA) COOOIIIEHUE COTIIaCHO MEPEYHIO TEM
Tema 2.2 XapakTepru3oBaTh CIIOCOOBI 1. ®poHTaNBHBINA ONPOC 1. IlepedyeHs BONPOCOB K
Dopmbl Pa3MHOXEHUS 2. 3anoyiHeHHE TaOJIUIIBI C KPATKOM (GpOHTATILHOMY OIIPOCY
Pa3MHOKEHHUS XapaKTepUCTUKON U TipuMepaMu hopm 2. Tabnmuua ¢ KpaTkou
OpraHU3MOB Pa3MHOKEHHUS OPTaHU3MOB XapaKTEPUCTUKON U TPUMEPAMHU
dbopM pa3sMHOKEHHUS OPTaHU3MOB
Tema 2.3 OnucelBaTh cTaAMM OHTOI€HE3A 1. Pa3zpaboTka JIeHThl BpEMEHU C 1. JIenta BpemeHu ¢
OnToreHes JKHBOTHBIX M YeJIOBEKa XapaKTEePUCTUKON ATANIOB OHTOTCHE3a XapaKTEePUCTUKOMN ATATOB
JKUBOTHBIX U OT/ENIbHOM I'PYNION )KUBOTHBIX U YEJIOBEKa OHTOTEHE3a OTAEIbHOU IPYIIION
yeJIoBeKa 10 MUKPOTPYIIIIamMm ’KUBOTHBIX U YEJIOBEKA I10
2. Tect/onpoc MHUKpPOTpyIam
2. Bompocsr quist recta/llepeueHn
BOITPOCOB K OIPOCY
Tema 2.4 OmmceIBaTh CTaINN OHTOTEHE3a CocraBieHune )KU3HEHHBIX IUKJIOB PACTEHUA CxeMbl JKU3HEHHBIX ITUKIIOB
OnToreHes pacTeHui pa3HbIX OTAEIIOB 10 OT/JeaM (MOXOBHUHBIC, XBOIIICBUIHBIC, pacTeHwii 1o otaenam (MOXOBHIHBIE,
pacTeHui MaroOPOTHUKOBUIHBIC, TOJIOCEMEHHBIE, XBOIIIECBUIHEIE,

HOI(pLITOCCMCHHLIC)




MarnopoTHUKOBUAHLIC,
T'OJIOCEMCHHBIC, HOKpBITOCCMeHHBIC)

Tema 2.5 OnuceiBaTh 3aKOHOMEPHOCTH 1. Pa3paboTka riaoccapus 1. I'moccapuii, ¢ onpeaeeHHbIM
OcHoBHBIE HACJEACTBEHHOCTH U U3MEHYUBOCTH 2. Tecr NepeyHeM TEPMUHOB

MOHSTHS 2. Bompocsr y1st Tecta
TCHETUKH

Tema 2.6 OnuceIBaTh 3aKOHOMEPHOCTH 1. ®poHTaNBHBIN ONPOC 1. Ilepedenn BOIIPOCOB K
3aKOHOMEPHOCT | HACJIEJICTBEHHOCTU U U3MEHUYUBOCTU 2. Tect o BompocaM JEKIHUH (GpOHTATBEHOMY OTIPOCY

1 HaCJICAO0BaHUA

Onpenenars BEpOATHOCTh
BO3HHUKHOBEHMS HACJIEICTBEHHBIX
MIPU3HAKOB IIPH MOHO-, JIH-,
MOJTUTUOPUAHOM U aHATTU3UPYIOIIEM
CKpEIIMBaHUU

3. Pemenue 3a7a4 Ha onpeicsiCHUE
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIC/ICTBEHHBIX TPU3HAKOB MPU MOHO-, JIU-,
MOJIMTUOPUIHOM U aHATTU3UPYIOIIEM
CKpELIMBAHUH, COCTABJIEHNE T€HOTUITMYECKUX
CXEM CKpEIIMBaHUS

2. Bompocst [uist TecTa

3. 3amaun Ha onpezeneHue
BEPOSATHOCTH BO3HUKHOBEHHUSI
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
MOHO-, 1U-, TOJUTUOPUIHOM U
AHATTM3UPYIOIIEM CKPEIIMBAHUH,
COCTaBJIEHUE TeHOTHUITMYECKHX CXEM
CKpelUBaHusA

Tema 2.7
B3aumoneiicten
€ TCHOB

OnuceIBaTh 3aKOHOMEPHOCTH
HacJIeICTBEHHOCTH U U3MEHYHUBOCTH
Onpenenars BEpOSTHOCTD
BO3HHUKHOBEHHUS HACJIEICTBEHHBIX
MPU3HAKOB TIPH PA3IMYHBIX
B3aMMOJICHCTBUSIX T€HOB

1. Tect

2. Pa3pabotka rioccapus

3. Pemienue 3a7a4 Ha onpenesieHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX HpI/ISHaKOB HpI/I paSJ'II/I'-IHBIX
THITaX B3aUMOJICHCTBHUS T€HOB, COCTaBJICHUE
TCHOTUIINYCCKUX CXEM CerH_[I/IBaHI/Ifl

1. Bonpocsl 1151 Tecta

2. I'moccapuii ¢ onpeeneHHbIM
IIepEYHEM TEPMHUHOB

3. 3amauu Ha onpeaeneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HaCJIEJICTBEHHBIX MPU3HAKOB MIPH
Pa3JINYHBIX TUIAX B3aUMOJICHCTBHS
T€HOB, COCTaBJICHUE
T€HOTUIIMYECKUX CXEM CKPEINBaHUS




Tema 2.8

OnuceIBaTh 3aKOHOMEPHOCTH

1. Tect

1. Bonpocsl u1st Tecta

CuerieHHOE HACJICJICTBEHHOCTH U U3MEHUYNBOCTH 2. Pa3pabotka riaoccapus 2. I'moccapuii, ¢ onpeaeeHHbIM
HACJICOBAHUE Ornpenenats BEpOATHOCTh 3. Pemrenue 3a1au Ha onpeeneHue NepeyHeM TEPMUHOB
MIPU3HAKOB BO3HHUKHOBEHHS HACJIEICTBEHHBIX BEPOSTHOCTH BO3HUKHOBEHUS 3. 3agauu Ha ompeneeHre
MIPU3HAKOB MIPH CLIETUIEHHOM HACJIEJICTBEHHBIX MTPU3HAKOB MPU BEPOSITHOCTH BO3HUKHOBEHHUS
HacJleI0BaHUH CLIEIIJIEHHOM HAacJIeOBaHUHU, COCTaBJICHUE HACJICICTBEHHBIX MTPU3HAKOB MPHU
TCHOTUIMYECKUX CXEM CKPEIIMBAHMS CIICIIJICHHOM HACJICAOBAaHUH,
COCTaBJICHUE TEHOTHIINYECKUX CXEM
CKpEIIUBaHUS
Tema 2.9 OnuceiBaTh 3aKOHOMEPHOCTH 1. Tect 1. Borpocsr 1 Tecta

I'eneTuka nona

HACJIECTBEHHOCTH M N3MEHYHBOCTHU
OnpenensiTb BO3SMOXKHOE
BO3HHKHOBEHHUE HACIIEICTBEHHBIX
MIPU3HAKOB

2. Pa3pabotka rioccapus

3. Pemenue 3aa4 Ha onpezeneHue
BEPOATHOCTH BOSHUKHOBEHUS
HACJICICTBEHHBIX MTPU3HAKOB, CLIETUICHHBIX C
MOJIOM, COCTaBIIEHNE TeHOTHITMUECKUX CXEM
CKpEIIUBAHUS

2. I'moccapuii, ¢ onpeaeieHHbIM
MepeYHeM TEPMUHOB

3. 3aauu Ha onpeeaeHue
BEPOSITHOCTH BO3HUKHOBEHHS
HACJIeICTBEHHBIX TPU3HAKOB,
CLEIUICHHBIX C MOJIOM, COCTaBJICHUE
T€HOTUIIMYECKUX CXEM CKpeIllBaHUs

Tema 2.10
I'eneTuxka
geJJoBEeKa

OnuceIBaTh 3aKOHOMCPHOCTHU
HACJIEJICTBEHHOCTH U U3MEHUYUBOCTH
OrnpenensaTb BO3MOKHOE
BO3HHUKHOBEHHE HACIIECTBEHHBIX
MIPU3HAKOB

1. Tect

2. Pa3pabotka rioccapus

3. Pemenue 3a1a4 Ha onpezeneHue
BEPOSATHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX TPU3HAKOB, UCTIOJIb3YsI
METO/Ibl TCHETUKU YEJIOBEKA, COCTABIEHUE
TEHOTUITMYECKUX CXEM CKPEIIMBAHUS

4. TToaroToBKa YCTHBIX COOOIICHHIA C
MPE3EHTAlNEN O HACJIEICTBEHHBIX
3a00JIeBaHUAX YEJIOBEKa

1. Bonpocsr y1s Tecta

2. I'moccapuii, ¢ OnpeaeIeHHbIM
IIEpEeYHEM TEPMHUHOB

3. 3amaum Ha onpeaeneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HaCJIEICTBEHHBIX MPU3HAKOB,
HCIIOJb3YS] METO/IBI TEHETHKHU
YeJI0BEKa, COCTaBIICHUE
T€HOTUIIMYECKUX CXEM CKPEINBaHUS
4. IlpeseHTanus u ycTHOE
COOOLIEHNE, COTIACHO NTEPEYHIO TEM

10




Tema 2.11
3aKOHOMEPHOCT
Y U3MEHYUBOCTH

OnuceIBaTh 3aKOHOMEPHOCTH
HacCJIeICTBEHHOCTH ¥ U3MEHUUBOCTH
OnpenensTs TUII MyTalUU IPU
nepeaaye HacleCTBEHHBIX PU3HAKOB

1. Tect

2. Pemienue 3a1a4 Ha Onpe/ieJICHUE TUTIA
MyTalliHU IpH Mepeade HacIeICTBEHHbBIX
MIPU3HAKOB, COCTABIICHUE TEHOTHUITUYECKUX
CXEM CKpelMBaHusl (110 rpymnnam)

1. Bonpocsl u1st Tecta

2. 3a1auv Ha OmNpeeeHUe TUa
MYyTalluu IpH Tepeade
HACJIEJICTBEHHBIX MPU3HAKOB,
COCTaBJICHUE T€HOTUITUYECKUX CXEM
CKpentuBaHus (110 TPyIram)

Tema 2.12 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocs! 1151 Tecta
Cenexuus HACJIEICTBEHHOCTU U U3MEHYUBOCTHU 2. Pa3zpabotka rioccapus 2. I'moccapuii ¢ onpeieneHHbIM
OpraHu3MOB Ornpenenars BO3MOKHOE 3. Pewrenue 3aau Ha onpeaeneHue nepeyHeM TEPMUHOB
BO3HUKHOBEHHE HACIIEJCTBEHHBIX BO3MOKHOT'O BOSHUKHOBEHUS 3. 3ajaun Ha onpezeneHue
MIPU3HAKOB HACJIEICTBEHHBIX MPU3HAKOB 110 CENEKIIUH, BO3MO>XHOT'O BO3HUKHOBEHUS
COCTaBJICHUE TEHOTUITUYECKUX CXEM HACJICJICTBEHHBIX MTPU3HAKOB 1O
CKpEIIUBaHUS CEJIEKIINH, COCTABIICHUE
TEHOTHUITMYECKUX CXEM CKPEIIUBaHUS
Pasznen 3 Teopus 3BOTIOUUHA

PesyabraTt 00yuenuns

ApryMeHTHpOBaTh HEOOXOJAUMOCTh COXPAaHEHHUSI MHOT000pa3us OPraHU3MOB C LIEJIbI0 OEPEKHOTO
OTHONIEHUS K OKPYXKAIOIIEH cpelie

OuenovyHoe MeponpusiTue
PYOexHOro (TeMaTH4eCKOro)

KOHTPOJIA

KonTtponbHas padora “TeopeTrueckue acCeKThl IBOJTIOIMH KU3HH Ha 3emiie”

Tema

TeEMaM

PesynbTaTsl 00yyeHus 1mo

KOHTpPOJIs

OueHoyHOE MEepONPUATHA TEKYIIEro

OueHoyHbIe cpeaAcTBa
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Tema 3.1

XapakTepu30BaTh MPEINOCHUIKH

1. ®poHTaNBHBII OIIpOC

1. Ilepeuenp BOpoCcoOB K

Uctopus U JIBIDKYILIAE CHIIBI 2. Pa3paboTka JeHThl BpeMEH! (bpoHTaTBHOMY OIIPOCY

3BOJIFOLIMOHHOTO BO3HMKHOBEHUSI MHOTOOOpa3usi | pa3BUTHUS 3BOIIOLUOHHOTO YUECHUS 2. JlenTa BpeMEHH pa3BUTHS

yueHus BUJIOB ABOJIFOLIMOHHOTO YUYE€HUS

Tema 3.2 XapakTepu3oBaTh NPeanocbulku | 1. @poHTaIbHBIA OITPOC 1. Ilepedyens BONPOCOB K

Muxkpo3Boaronus U IBHOKYILIAE CUIIBI 2. CocraBieHue riioccapus (bpoHTaTBHOMY OTIPOCY
BO3HUKHOBEHHUS MHOTO00pa3us 2. I'moccapuii ¢ onpeaeneHHbIM
BUJIOB [IEpeYHEM TEPMUHOB

Tema 3.3 Xapaktepu3oBaTh Npeanocbuik | 1. OueHnBaemMas JUCKYCCUs 1. Ilepeuenpr BOIpocoB K

Maxkpo3Boronus U JIBIDKYILHE CHIIBI 2. Pa3paboTka rioccapus TEpMUHOB OLIEHUBAEMOM IUCKYCCUU
BO3HUKHOBEHHUS MHOT000pa3us 2. I'moccapuii ¢ onpeaeneHHbIM
BUJIOB [IEpeYHEM TEPMUHOB

Tema 3.4 XapakTepr30oBaTh Npeanocbulku | 1. @poHTaNBHBIN ONpOC 1. Ilepeuens BOIpOCOB K

BozHukHOBEHNE Y IBIDKYILAE CHIIBI 2. IloaroroBka u nmpecTaBlIeHHAE (bpoHTaTBHOMY OIIPOCY

U pa3BUTHE BO3HHUKHOBEHHUS MHOI0OOpa3usi | YCTHOTO COOOIIEHHUS U JIEHTHI BpeMeHu | 2. JIeHTa BpeMeHu

JKA3HU Ha 3emie

BUJIOB

BO3HUKHOBCHUA U PA3BUTHSA  KUBOTHOT'O
H paCTUTCIIBHOTO MUpa

BO3HHKHOBEHUS U Pa3BUTHS
’KMBOTHOTO M PACTHUTEILHOTO
MHpa ¥ YCTHOE COOOIIeHHE

Tema 3.5
IIpoucxoxaeHue
4eJI0BEKa —
AHTPOIIOreHE3

XapakTepru30BaTh MPEIMTOCHUTKU
U IBIDKYIIIAE CHITBI
BO3HUKHOBEHHSI MHOTOOOPa3us
BUJIOB

1. ®poHTaNBHBIN OIpoc

2. Pa3pa0oTka JeHT BpeMeHH U
MEHTaJbHBIX KapT Ha BHIOOD:
“BOJTIOLIMS] COBPEMEHHOTO YeJIOBeKa™,
“BpeMs 1 IyTH pacCesIeHHsI YeI0BEeKa
o mranere”’, “Bnusaue
reorpauyeckoil cpeibl Ha
MOpPGOIIOTHIO U (PU3NOTIOTHIO
yenoBeka”, “YemoBedeckue pachl”,
obcyxaeHue

1. Ilepeuens BOIpOCOB K
(bpoHTaTBLHOMY OIIPOCY

2. JleHTa BpeMeHN Uiun
MEHTaJbHas KapTa Ha BHIOOD U3
nepeyHs
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Pa3znen 4

IKojorus

PesyabraT 00yuenus

ApryMeHTHpOBaTh HEOOXOIMMOCTh COXPAaHEHUsI MHOT000Pa3Hsi OPTaHU3MOB C IENIBI0 OEPEKHOTO
OTHOLLICHMS K OKpY’KaloLlel cpeze

OuenovyHoe MeponpusiTue
PYOexHOro (TeMaTH4€eCKOro)

Kontponbnas padota “TeopeTrdeckue acCeKThl IKOJIOTUN

KOHTPOJIA
OneHo4yHOe MEPONPUATHSA TEKYILEro
Tema Pe3yabTaThl 00yyeHHs 110 TeMaM 1 ponp ym OueHoYHBIE CpeICTBA
KOHTPOJIA
Tema 4.1 OnuceIBaTh CBA3b MEXKIY Tect o skonoruveckum gaxropam u cpenam | Bompocs! s Tecra
DKoJ0ru4ecKue OpPraHU3MOM U CPENIoil ero YKU3HU OPraHU3MOB

(bakTopbI U cpeIbl
KU3HU

oOuTanusa

Tema 4.2 OnuceIBaTh CBA3b MEKIY 1. CocraBneHne cxeM KpyroBopota BemecTs, | 1. Cxembl KpyroBopoTa BEIIECTB,
[omyssanus, OpraHU3MOM U CPeJloil ero UCIOJIb3YSl MaTepUalIbl JIEKIIUH UCIIOJIB3YSl MaTepHalIbl JIEKIIUU
cooO1iecTBa, oOuTaHus 2. Pemenne npakTUKO-OpUEHTUPOBAHHBIX 2. IIpakTHKO-OpHUEHTHPOBAHHBIE
HKOCHCTEMBI VYcraHaBIMBaTh CBA3b CTPYKTYPBI M | PACUETHBIX 3aJaHUH MO MEPEHOCY BEIECTBA U | paCYETHBIE 3aJaHMS 110 IEPEHOCY
CBOMCTB 9KOCHUCTEM HHEPrUH B 3KOCUCTEMAX C COCTaBJIECHUE BELIECTBA U YHEPTUU B IKOCHCTEMAX
TpOPUYECKUX TIeNeH U TUPaMuI OMOMACChl U | C COCTABJICHHE TPOPUUECKUX Tenei
SHEPrUuu U mUpaMu] OMOMacchl U SHEPTHH
Tema 4.3 OnuceIBaTh CBS3b MEKIY 1. OuenuBaemMas TUCKyCCHs 1. IIepeyeHs BOIpOCOB K
buocdepa - OPraHu3MOM U CPEJION €ro 2. Tecr OLICHUBAEMOM TUCKYCCUHU
riodanpHas oOuTaHus 3. PemreHne npakTMKO-OpUEHTUPOBAHHBIX 2. Bonpocsr s Tecta

YcraHaBIuBaTh CBA3b MCKOAY

PaCUYCTHBIX 3a4a4 Ha OIMPCACIICHUC TIJIOIa AN

3. IIpakTMKO-OpUEHTUPOBAHHBIE
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OKOJIOTHYCCKas
CHUCTCMa

CTpYyKTYypamMu Ouocheps

HAaCaXJACHUH I CHUKECHUS KOHLICHTPALUH
YIJIEKHUCIIOro Ta3a B aTMoc(epe CBOEro
pErvuoHa NpOKUBaHUS

pacyeTHbIE 3a/1a4d Ha OMpeJIeICHUE
IUTONIA/IA HACAKICHUH JI1st
CHUYKEHUS KOHIICHTPALUU
YIJIEKUCIIOro ra3a B atMocgepe
CBOEr0 PErroHa MPOKUBaAHUS

Tema 4.4 Bnustaue
AHTPOITOTCHHBIX
¢bakTopoB Ha

o6uochepy

OmnuceiBaTh rI100aTBHBIC U
PETHOHAJIbHBIE YKOJIOTUIYECKUE
po0JIEMBI U ITYTH UX
MHHHAMU3AIAN

[IpemyaraTe criocoObI IEUCTBUS TIO
0e30macHOMY TOBEICHHIO U
CHIDKCHUIO BIIMSIHUS YEIIOBEKA Ha
HPUPOJHYIO Cpery

BeiOupats Mepbl JUTs COXpaHEHHsI
6uopazHooOpaszus

1. Tect

2. Penienne npakTHKO-OPUEHTUPOBAHHBIX
pPacUeTHBIX 3aJJaHU TT0 COXPAHEHHUIO
MIPUPOJIHBIX PECYPCOB CBOETO PErMoHa
HpO)KI/IBaHI/IH

1. Bonpocsl u1st Tecta

2. IIpakTUKO-OpUEHTHUPOBAHHBIE
pacyeTHbI€ 3a/laHus 10 COXPAHEHUIO
IPUPOIHBIX PECYPCOB CBOETO
peruoHa npoKUBaHUs

Tewma 4.5 Bnusinue
COLIMAJIBHO-
HKOJIOTHIECKUX
¢bakTopoB Ha
3JI0POBHE YETIOBEKA

NHTeprpeTupoBarh pe3yabTaThbl
IPOBEJEHHOI0 OMOIKOJIOTHYECKOTO
HKCIEPUMEHTA C HCIIOIb30BAHUEM
KOJIMYECTBEHHBIX METOOB

1. OuieHnBaeMas TMCKyCCHsI

2. BbINoJIHEHUS TPAKTUYECKUX 3aJaHUM:
“OrnpezesieHne CyTOYHOTO paliioHa
MMUTaHUuS ",

“Coznanue UHIMBUYaIbHOM MaMSATKHU 110
OpraHu3aly palMoHaTbHON (HU3NUECKOM
AKTUBHOCTH

3. BrimonHenue nabopatopHoil paboThl Ha
BBIOOD:

"VMcTBEeHHas paboTOCOCOOHOCTR",
"BnusHue abuotnueckux pakTopoB Ha
4eJI0BEKa (HU3KHE U BBICOKHE TEMIEpaTypsl)"

1. [Iepeuenb BOmpocoB K
OLICHUBAEMOH TUCKYCCUU

2. 3aiaHus IpaKTUYECKUX paboT
3. Otuer no nabopatopHoit pabote
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Paznen 5

buosorusa B ;KU3HA

PesyabraT 00yuenus

AHaJII/I3I/IpOBaTb OTUYCCKUC ACIICKTBI COBPEMCHHBIX I/ICCJICI[OBaHI/Iﬁ B 001aCTH OMOTEXHOJIOTUU U
TCHETHYSCKHUX TEXHOIOTHH

OueHo4yHoe MeponpusiTHE
pPYOexHOro (TeMaTH4eCKOro)
KOHTPOJIA

[IpencraBnenue pe3yabTaToOB PEIICHUS KEWCOB (BBICTYIUICHUE C TPE3CHTALIUECH )
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Tema

Pe3y.111>TaT1>1 OGY‘IGHI/IH mo TeMmam

OueHo4YHOE MepONIPUATHSA TeKYILEero
KOHTPOJIA

OuneHoYHBIE CpeICTBA

Tema 5.1
buorexuonoruu B
SKA3ZHU KaKI0r0

AHaIU3UPOBATh 3TUYECKHUE ACTICKTHI
COBPEMEHHBIX UCCIIEA0BaHUHN B 00J1aCTH
OHMOTEXHOJIOTUU U T€HETHYECKNX
TEXHOJOrui

Brimonnenue kelica Ha aHau3 HHPOPMAIIH O
HAyYHBIX JIOCTHKEHUSAX B 00JaCTH
TEeHETHYSCKUX TEXHOJOTHH, KIICTOUHOMN
WHKXEHEPHH, MUIIECBBIX OMOTEXHOJIOTHIA

3aganue keiica

Tema 5.2.1
BuorexHonoruu B
MCIOUIIUHEC 1

AHaJII/I?;I/IpOBaTI) OTUYCCKUC aCIICKThI
COBPCMCHHBIX I/ICCJ'ICI[OBaHI/Iﬁ B 00JIacTu
OMOTEXHOJIOTHM ¥ TEHETUYSCKUX

Brinonnenue kelica Ha aHaU3 HHOpMAIUKU O
pa3BUTHUN OMOTEXHOJIOTHI B MEAUIIMHE U
dapmanuu

3aganue keiica

dapmanuu TEXHOJIOTUI
Tema 5.2.2 AHanM3UpOBATh STUYECKUE ACTIEKTHI Brmmonnenue keiica Ha aHanu3 uHGoOpMaluu o | 3ajaHue Kekca
buoTtexHonoruu 1 | COBpEMEHHBIX HCCIIEIOBAHUN B 00J1aCTH Pa3BUTHU OMOTEXHOJIOTHI C UCTIOIB30BAHUEM
KUBOTHBIE OMOTEXHOJOTHH U TeHETUYECKUX ’KUBOTHBIX, IPUMEHEHUE TPOIYKTOB
TEXHOJIOTHI OMOTEXHOJIOTHH B ’KU3HU YEJIOBEKA
Tema 5.2.3 AHanM3UpOBATh STUYECKUE ACTIEKTHI Brimonnenue keiica Ha aHanu3 nHGoOpMaIK 0 | 3aJaHue Keiica
buorexHonoruu u | COBpEMEHHBIX HCCIIEIOBAHUN B 00J1aCTH Pa3BUTUU OMOTEXHOJIOTHI C UCTIOIb30BAHHEM
pacTeHus OMOTEXHOJIOTHH U TeHETUYECKUX pacTeHui
TEXHOJOTHI
Tema 5.2.4 AHaJIM3UPOBATH ITUYECKHUE ACTIEKTHI BrimonHenue ketica Ha aHanu3 nHGopMmaiuu o | 3amaHue Keiica
buoTtexHonoruu B | COBpeMEHHBIX HCCIEIOBaHUN B 00TacTH Pa3BUTUU MTPOMBIIIJICHHONW OMOTEXHOIOTHIA
MPOMBIIIIICHHOCT | OMOTEXHOJIOTUH U TEHETHIECKUX
u TEXHOJIOTUI
Tema 5.2.5 AHaJIM3UPOBATH ITUYECKHUE ACTIEKTHI Brimonnenue ketica Ha aHanu3 nHGopmaiuu 06 | 3amaHue kKeiica
CouunanbsHo- COBPEMEHHBIX UCCIIEJIOBAHHI B 00JIaCTH ATUYECKHX aCTeKTaX Pa3BUTHUS OMOTEXHOIOTHIA
ATUYECKUE OMOTEXHOJIOTHU U TEHETUUECKUX

TEXHOJIOTUH
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ACIIEKTHI
OMOTEXHOJIOTHIA

Paznea 6

Buoskogornyeckue uccjae0BaHus

Pe3yabTaT 00y4yeHus

Br1sgBaaTh MPUYUHHO-CJIICACTBCHHBIC CBA3U MCIKAY OHOJIOTHYECKUMH O6’I)CKTaMI/I, nponeccamu M ABJICHUSAMU
nyrem I/ICCJ'IGI[OBaHI/Iﬁ Ha JKHBBIX 00BEKTaX

OuenoyHoe MeponpusTie
PYyOexHOro (TeMaTH4eCcKOro)

[IpeacraBienue pe3yabTaToOB BHITIOJIHEHHS YIEOHO-UCCIEA0BATEIbCKUX MPOEKTOB (BBICTYIICHUE C

ope3eHTanuen
KOHTPOJIA p upeit)
OneHo4yHoe MEPONPUATHS TEKYIIEro
Tema Pe3yabTaThl 00y4eHHs IO TeMaM 1 ponp ym OueHovHbIe cpeACTBa
KOHTPOJIA

Tema 6.1 OnuceIBaTh METOIBI Brimonnenue nabopatopHbsIx paboT Ha BBIOOp | OTYET O BBHINOTHEHUH Y4eOHO-
OCHOBHEBIE OMOIKOJIOTHYECKUX UCCIIECIOBAHUMT B MUHHTPYIINAX: HCCJIEI0BATENBCKOTO MPOEKTa
METOIBI [TnanupoBaTh OMOIKOIOTHYECKUIT 1. Biusinue Temneparypsl Ha pocTa u
OMOIKOJIOTUYECKH | SKCTIEPUMEHT (U3HOIOTHUYECKYIO aKTUBHOCTD JIPOMKKEBBIX

X HCCIIeIOBaHUM

KJIETOK
2. BrniusiHue yrieBoJoB Ha pocTa U
(U3HOJIOTHUECKYIO0 aKTUBHOCTD JIPOAOKEBBIX
KJIIETOK

3. CodeTaHHOE BIHMSHUE TEMIIEPATYPHI U
YTJIEBOJIOB Ha POCTa M (PU3NOTIOTHIECKYIO
AKTUBHOCTbH JIPOACKEBBIX KIETOK

Tema 6.2
Bbuoskomornuecku
1 DKCIIEpUMEHT

ITpoBOIUTH OMOIKOIOTHYECKUI Beinonnenue yueOHO-MCCIEI0BATENBCKOTO OTueT 0 BBHINOJHEHUH y4eOHO-
JKCIIEPUMEHT MIPOEKTa Ha BHIOOD: UCCIIEI0BATEIbCKOTO IPOEKTA
[TnanupoBaTh GMOIKOIOTHUECKUI 1. Onenka kagecTBa aTMOC(EpHOTO BO3AyXa
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AKCIIEPUMEHT

WNuTepnpeTrpoBaTh pe3yinbTaThbl
IPOBEIEHHOTO OMOAKOJIOTHYECKOTO
9KCIIEPUMEHTA C UCTIOJIb30BaHUEM
KOJIMYECTBEHHBIX METOOB

2. OueHka KauecTBa 0YB METOJIOM
¢dbuToTECTUPOBAHUS

3. Ouenka kayecTBa BOJ| IOBEPXHOCTHBIX
BOJZIOEMOB 110 OPTaHOJIEITUYECKUM U (PU3UKO-
XMMHYECKUM CBOMCTBAM

4. Bnustnue [TAB Ha pocT 1 pa3BUTHE CEMSIH
BBICIIMX PAaCTEHUI

5. BausiHue coneBoro 3arpsi3HEHUs Ha POCT U
pa3BUTHE CEMSIH BBICIINX PACTCHUMN
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2. OIIeHO‘leIe cpeacrea 1nmo JIMCUHUIIJINHE «buoaorus

OneHoyHbIe MEPOIPUSITHS TEKYIIIETO KOHTPOJIS (THUIIBI):

3anaHusi, HANPaBJEeHHbIE HA CHCTEMATU3AIUIO U 000011IeHUE TeOpeTH4eCKO

uHdgopmanum:

3aIoTHeHHE TabIuI]
pa3paboTKa JICHThI BpEMEHH
pa3paboTka riaoccapus
pa3paboTKa MEHTAJILHON KapThl

3ananusi, HanpaBJieHHbIe HA (POPMHUPOBAHUE WU NIPOBEPKY 3HAHUIA:
TECT

OlIeHHBaeMas JUCKYCCUS

(bpoHTaTBHBIN OIPOC

oOCy>KIeHHE 110 BOMPOCcaM JEKIUH (BCTpedyaeTcs y Hac TOJIbKO 1 pa3)
YCTHBIE COOOIICHHS C Tpe3eHTaneH

3aganus, HanpaBJeHHbIe HA (JOPMUPOBaHME MPAKTHYECKUX YMEHHH U HABBIKOB
nabopaTopHas pabora

perieHue 3aga4q

MPAKTUKO-OPHEHTHUPOBAHHBIC PACUCTHBIC 3aaHUS

Kelic Ha aHaM3 UHPOPMALIUU

y4eOHO-HCCIIe0BATENLCKUI POEKT

2.1. OneHo4HbIe CPeACTBA TEKYIIEr0 KOHTPOJIs 10 AucuuninHe «buonorus»
Texkymmii KOHTPOJIb PE3YJIbTATOB OOYYEHHUS MOXHO OCYILECTBIISATh DPa3TUYHBIMU

METOAaMU U C IMOMOMIIBIO PA3JIMYHBIX OLHCHOYHBIX CPEACTB. IIo JUCIHHMITIINHE «buonorus» B
Ka4ueCTBC CPCACTB TCKYLICTO KOHTPOJIS IPUMCHAOTCA 3a/laHUS B TECTOBOU (bopMe; Ta6J'II/II_IBI;
BU3yalin3alud TCOPETUICCKOro MaTepuraia B q)OpMaTC JICHTBI BPEMCHH U MCHTAJIBHBIX KapT,
peuieHuce KEeMCOB 1 APYruc OCHOYHbIC MaTCPpUAJIbI. Huxe IMPpUBCACM IPUMEPBI HCKOTOPLIX U3

HHX.

2.1.1. 3ananus, HanpaBJeHHbIE HA CHCTEMATH3ALNI0 U 00001IeHIe
TeopeTHYecKoi HH(pOpMaALNHU

1. 3amosHeHHe TAOJIMIIBI

Ha3Banue Tembl buonorns kak Hayka

Pe3yabTaTr 00yyeHus mo reme

OnuceIBaTh METOIbI UCCIIEN0BAHUS HA MOJIEKYJIIPHOM U
KJIETOYHOM YPOBHE

O01mme KOMIeTeHUMHI OK 02

®opMy.THPOBKA 3aIaHMA: 3aTI0JHUTE TabnuIy “Bkiaja yuyeHbIX B pa3BUTHE OUOIOTHH,
yKa3aB y4eHOI'0, BDEMEHHOM Nepro paboThl HaJl OTKPBITUEM U JAWTe KPAaTKYIO
XapaKTePUCTUKY OTKPBITHS, UCIIOJIb3Ysl MaTepHal JIeKUUH, yueOHNUKA, HHbIE HCTOYHUKH
nHpopMaIuu.

Tabmuia — Bknaa yaeHbIX B pa3BUTHE OUOJIOTHH
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VYyuenbiit BpemenHoi nepuos Kpatkas xapakrepuctuka paboThl Y4€HOTO

Kputepuu onieHMBaHUs 3a1aHUS:

“5” - TaOnMIla BBIIIOJIHEHA B IIOJIHOM 00BbEeMe

“4” - B X0/1€ 3aIOJIHCHUSI TAOIUIBI MaTepUajl OTPAXKEH HE TIOJHOCTHIO, UMEIOTCS
HE3HAYUTEIIbHEIC HETOYHOCTH, HEAOYCThI

“3” - B X0/1€ 3alOJIHCHUsI TAOIUIBI MaTepUajl OTPAXKEH HE TIOJHOCTHIO, UMEIOTCS
3HAYUTCILHBIC HETOYHOCTH, HEIOYCTHI

“2” - Tabnuia oTpaxaet MeHee 50% maTepuana Uiy He BBITIOJIHEHA

2. Pa3paboTka J1eHTbI BpeMeHHU

Ha3zBanue TeMbl OnTorenes JKMBOTHBIX M YE€I0OBEKA

Pe3yJ'II>TaT 06yqe}mﬂ Imo TeMe OnuceiBaTh CTaauHu OHTOICHE3a JKUBOTHBIX U YCJIOBCKaA

O0mue KOMNeTeHIUH OK 02, OK 04

DopMyJIMPOBKA 3a[IaHUSA: CO3/IAlTE JICHTY BPEMEHHU, OTPAKAIOIILYIO 3TAIbI
OHTOTr€HE3a OTAEIBHOW IPYIIIbI )KUBOTHBIX WJIA YEJIOBEKA C KPATKOM XapaKTEPUCTUKOM.
Hazpanus CTaZ[I/Iﬁ JOJIDKHBI OBITH PAaCIIOJIOKCHEBI B XPOHOJIOTHYCCKOM IMOPAAKE, OCHAIIICHBI
KpaTKUM ONHMCAHUEM OCHOBHBIX U3MEHEHU, IPUIIOKEHBI PUCYHKH. 3aJjaHUE BHITIOJIHSETCS B
MasbIX rpynnax (3-4 uenaoBeka)

3. Pa3pabdoTka MeHTAJIbHOM KapThl

Ha3BaHnue Tembl Crpoenue opranuzma

OnuceIBaTh CTPOCHUC 1 B3aUMOCBA3b qacTen

PesyabTaT 00yuenus mo teme
MHOTOKJIETOYHOT'O OpraHu3Ma

O0mue KOMIeTEHIUH OK 02, OK 04

@opMyJIMPOBKA 32IaHHUS: COCTABHTE MEHTAIIbHBIE KaPThI MO KJIaccu(PHUKAIIIHN TKAaHEH,
OpraHOB M CHUCTEM OpraHoB. B kaprte oTrpazute 0COOCHHOCTH CTpoeHUs, QYHKIIUNA 00BEKTOB.
Bb1 MokeTe 00beAMHATE OOBEKTHI IO BBIMOIHAEMON (DYHKIIMK WU 110 CUCTEME OPTaHOB.

[Ipu BBIMOTHEHWN CTYIEHTHI PACIPEACIIAIOTCS Ha MaJible TPYMIbl (Mo 2-3 YeoBeKa).
3amanue sBIseTCs  NPOECCHOHATBHO-OPHEHTUPOBAaHHBIM. CTylneHTHI, oOydarouiuecs
po¢eCCum/CrennabHOCTH CBSA3aHHOW ¢ 00bekTOM m3yueHus ‘“‘Pactenus” pa3pabarbIiBaiOT
MEHTaJbHYIO KapTy IO CTPOCHHUIO OpraHM3Ma pacTeHUil (IpymIbl MOXHO pa3lelIuTh IO
OTJIeNlaM PACTEHUN: MOXOBHJHBIC, IUIAYHOBHJHBIE, XBOILIEBUIHBIC, MMAIOPOTHUKOBUIHBIE,
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roJIOCEMEHHBIE, TTOKphIToceMeHHbIe). CTyneHThl, oOyuatomuecs: npodeccun/cCnennanbHOCTH
CBSA3aHHON ¢ 00BekTOM wm3ydeHus ‘“JKuBOTHBIE” pa3padaThIBAlOT MEHTAIBHYIO KapTy IO
CTPOCHUIO OPTaHU3Ma JKUBOTHBIX (TPYIIIBI MOKHO Pa3IeNIUTh MO TUIIAM U KJIacCaM KUBOTHBIX.
Tunbl: KUIIEYHOIIOJIOCTHBIE, TUIOCKHE YEPBH, KPYTJIbIE Y€PBH, KOJIbYAThIe YEPBH, MOJUTIOCKH,
yneHucToHorne.  Kimaccel:  XpsimieBble  pbIObI,  JlomacTenepble  peiObl,  amduoumy,
MIpeCMbIKaOIINecs, OTHIIB, MJIEKOTIUTAIOIIHUE). CryneHTsl, oOyuaroluecs
npodeccun/CnenuaIbHOCTH CBSI3aHHOM ¢ 00bekToM u3yueHus ‘“YUenmoBek™ pa3zpabaThIBaIOT

MEHTAJIBHYIO KapTy IO CTPOCHHUIO OpraHu3Ma YeIOBeKa.
[Tpu pazpaboTke peKOMEHIyeM UCIIOB30BaTh HHCTPYMEHTHI:
https://www.mindmeister.com

https://app.mindmup.com

WM IPYroro MHCTPYMEHTA Ul CO3JaHUs MEHTAIbHBIX KapT.
[Ipumep yacTh MEHTAIILHOM KapThI:

CepAEe4YHO-COCYAMCTaA CUCTEMA

nyuweson

HeAyAOYHO-KMILEYHBIA TPAKT

Kpurepuu orieHuBaHMsI MEHTAJIbHOW KapThI:
«5» - 8-9 0as10B; «4» - 7 6a)I0B; «3» - 5 0a/1J10B

KHWEYHMEK

ABEH3OU3TUNEPCTHAA KMWKS

3 6asa 2 dasa 1 6ann
Copepxanue Wndopmanus WNndpopmanus WNudpopmanus
IIPEJICTaBJICHA B IIPEJICTaBJICHA, HO IIpe/icTaBIcHA
MOJIHOM 00beMe MMEIOTCS HETOYHOCTU | YACTHUYHO
I'padguyeckoe MHorocrynenuaras MHorocrynen4aras IIpocron «may4ox»
odopmieHHe KapThl | KapTa ¢ 100aBJIEHUEM | KapTa

KapTHUHOK, 3HAKOB.
Hcnoab3oBanne
pa3HbIX IIBETOB Ha
OIIPEEIECHHBIX
BETBSX.

JIeKCHuKo-
rpaMMaTu4veckoe
opopmiIeHHE

Kapra He conepxut
OIIUOOK M OITEYaTOK

Kapra He conepxut
rpyObIX
rpaMMaTHYECKUX
OIINOOK WA
OIEYaTOK, KOTOPBIE
OBl OTBJICKAIN
BHMMAaHUE YUTATEIIS
OT COJIEPIKAHMS

Kapra cogepxut Tak
MHOTO IpyOBIX
rpaMMaTHYECKHX
OIMMOOK W OTICYaTOK,
4TO €€ COiepKaHKE
TPYIHO
BOCIIPUHUMAETCS

4. PaspaboTtka rioccapus
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https://www.mindmeister.com/
https://app.mindmup.com/

Ha3Banue TeMbI OCHOBHBIE ITOHSATHS T'€HETUKH

OnuceiBaTh 3aKOHOMCPHOCTHU HACJICACTBCHHOCTH U

Pe3yabTaTr 00yyeHus mo reme
U3MEHYHBOCTHU

O01mme kKoMIeTeH A OK 02

®opMyJIMPOBKA 3aJaHUsI: COCTABbTE IJIOCCAPUI C ONpeesIeHUAMHU 110 TeMe ~OCHOBHBIE
MOHSTHSI TEHETHKA , UCIIOJIb3Ysl MaTepUalbl JIEKIUi, yaeOHUKHU, CIIOBAPH.

IIpumepHbIii IEpeYeHb TEPMUHOB:
AnbTepHaTUBHBIE TPU3HAKU
AnnenpHbIC Te€HBI
HeannennHBIE T€HBI
JIOMUHAHTHBIN TPU3HAK
PeneccuBHbIN npu3HaK
['oMO3UTOTHBIN OpraHnu3M
I'eTepo3uroTHeI Opranusm
I'enorun

denoTHI

JluruGpuHoe CKpenBaHe
Ywucras TUHAS

I'ubpun

HacnengcrBeHHOCTH
M3MeHYnBOCTh
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2.1.2. 3ananus, HanpaBJIeHHbIe HAa (JOPMUPOBaHHE WM NIPOBEPKY 3HAHUI

1. DpoHTAIBHBII OMPOC

Ha3Banue TeMbI I/ICTOpI/IH OBOJJIIOLIMOHHOI'O0 YUCHUSA

XapaKTepI/I3OBaTB MNPpCANOCBUIKA U IBUKYIITHUEC CUJIIBL

Pe3yabTaTr 00yyeHus mo reme
BO3HUKHOBEHHUS MHOT000pa3us BUI0B

O01mme kKoMneTeHINA OK 02, OK 04

IIpumepHBbIii IepevYeHb BONPOCOB K (PPOHTAIBLHOMY ONPOCY
KaxoBbl cuiibHbIE 1 ca0ble CTOPOHBI CUCTeMbI oprannyeckoro mupa K. Jlunnes?
ChopmynupyiiTe OCHOBHBIE TTOJIOXKEHUS IBOMIOIIMOHHOM Teopuu XK. b. Jlamapka.
[lepeuncnure npeAnOChUIKA BO3SHUKHOBEHHUSI TapBUHU3MA
HepeqncnnTe OCHOBHBIE TTOJIOKESHUSI CHHTETUUYECKOM TCOPHH SBOJIOLUA

Sl

Kpurepuu onenuBanus:

«5» - OTBET MOJIHBIN, PA3BEPHYTHIN

«4» - OTBET JOCTATOYHO IOJIHBII, HO €CTh HETOYHOCTHU
«3» - OTBET KpaTKUW WK C TPYOBIMH OMIMOKaMHU

«2» - OTBET HEBEPHBIN WJIK OTCYTCTBYET

2. [loaroroBKa yCcTHBIX COOOLIEHUI C Mpe3eHTalueil

Ha3Banune teMbI I'eneTuka uenoBeka

OnuceiBaTh 3aKOHOMCPHOCTHU HACJICACTBEHHOCTHU 1
U3MCHYNBOCTH
OHpeI[eJ'ISITL BO3MOXHOC BO3HUKHOBCHHC
HACJICACTBCHHBIX MMPU3HAKOB

PesynabTaT 00yueHus nmo teme

O01mme KOMIETEHIIUH OK 01, OK 02

®opMyIMPOBKA 3aJaHUs: TIOATOTOBHTE YCTHOE COOOIICHHE U MPE3SHTAIINIO 00 OTHOM
HaCJIeICTBEHHOM 3a00JieBaHNU U3 TiepeuHs. PaboTa BeImonHsAeTCs B apax. B cTpykType
COOOMICHUS U TPE3eHTAINN HEOOXOMMO OTPA3UTh:
1. HaszBanue 3a0oneBaHus
2. Tunuzamus 3a0oyieBaHUS
a. A)reHoMHOE / TeHHOE / TIOJTUTEHHOE / XPOMOCOMHOE
b. b) ayrocoMHO-TOMHUHAHTHOE / ayTOCOMHO-PELIECCUBHOE / CLIETNIEHHOE C
MIOJIOM
CymiHocTh MyTanuu (Ha KJIETOYHOM YPOBHE)
Knunudeckue nposiBieHus 3a0071eBaHuUs
YacroTa BCTpeuaeMoCTH
Jnarnoctuka
Hcrounnku nadopmanumu.

ok Ww
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IIpumepHbIii epevYeHb HACIEICTBEHHBIX 3200/1eBAHNI YeJI0BeKa

1. Cunapom DHrenbmaHa 7. Cunapom DnBap/ca,
2. MykoBucuuao3 8. CHUHIPOM «KOIIIAYbEro KPUKa»
3. Cunapowm ITupcona 9. CeprnoBHUIHOKIECTOUYHAS] AHEMUS
4. Cunapom JlayHa, 10. Heiipodubpomaros
5. Cunapom Knaitndensrepa, 11. JanbroHu3m
6. Cunapom llepemeBckoro- 12. 'emodunus

Tepnepa, 13. ®enunkeronypus

Yek-JaMCT JJ15 OLIEHKH nmpe3ceHTanuu
OI_IeHI/ITC IMMPE3CHTAIMIO IO CICAYIOIINUM KPUTCPUAM!

DNeMEHTBI CoJepKaHus Hanuuue | OtcyrcTBue
1. TuTynbHBIN CanT
1.1 Hassauwue 3a0oieBanus

1.2 Cenenust 00 aBTopax

2. JlaHa moJiHast TUIIM3AIMs 3a00JICBaHUS

3. [ToxazaHa CyIIHOCTh MyTalUU

4. Onucanbl KITMHUYECKUE MTPOSBICHUS
3a0051eBaHUs

5. VYka3aHa yacToTa BCTPEYaeMOCTh

6. Onucana TMarHocTuKa

1. YKa3zaHbl HCTOYHUKH UHPOPMALIUU

8. Cobuto/ieHne eIMHOT0 CTUJIS TPE3eHTalluU

0. Martepuan ObUT UHTEPECEH

10 Marepuan OblT MOJI€3€H

Ixana nepeBoaa 6a/1/10B B 0TMETKY

12-11 6amnoB - «5»

10 - 8 6amoB - «4»

7-6 6amioB -«3»

Memnee 6 6a/I0B WM OTCYTCTBUE PAOOTHI - «2»

I[OHO.]IHI/ITCJII)HI)IC CBCICHUA JIA NpenoaaBaTeisi.

B nensix n30exanne mOBTOPEHUS TEM MPE3CHTALNH, IPENo1aBaTel0 pEeKOMEHIyeTCsl
pacnpeneNnTh KOHKPETHBIE TEMBI CPEAH IPYI YYaIlUXCs.

3. OueHunBaeMasi TUCKYCCHS



Ha3Banue TeMbI BI/IOC(bepa - TI00aNIbHAas DKOJIOTHYECKAsl CHCTEMA

OnuceIBaTh CBA3b MEXKY OPraHU3MOM U CPENIOH €ro
Pe3yabTaTr 00yyeHus mo reme oOuTaHus
YcTanaBiIMBaTh CBSA3b MEXIY CTPYKTypamu Ouochepsl

OO0ue KOMIeTEHIHH OK 01, OK 02, OK 07

IIpumepHBbIi epeyeHb BONPOCOB K OIEHUBAEMOM INCKYCCUU

1. T'mobanbHOe moteruienue: Mu( mim peanbHOCTh? YTO BaM U3BECTHO O TaHHOM
serieHnn? Kakue GpakThl CyIIecTBOBaHUS WIIM OTCYTCTBHSI INIOOATBHOTO ITOTETIIICHUS
BaM U3BECTHBI?

2. OObscHUTE, Kakue (GaKTOPbl OTPAaHHUYUBAIOT PACIIPOCTPAHEHHUE KU3HHU B aTMOChepe,
matochepe, ruapocdepe.

3. Kak MOXHO 0XapaKTepH30BaTh HCTOPUUYCCKUE U3MCHEHUS POJIU YEIOBEKa B
ounocdepe?

4. B 4€M cOCTOMT IIEHHOCTh OXpaHbl OMopa3HooOpa3us? UTo NPUBOAUT K COKPALICHHIO
Ouosornyeckoro paznoodpaszus? [louemy /is yeaoBedecTBa BaXKHO HE IOMYCTHTD
obenHeHust Onopasznoobpazusi?

Kpurepun onienuBanus:

«5» — AKTUBHOE ydacTH€ B JUCKyCCHM. BbICKa3blBaHHME COOTBETCTBYET 3a/laHHOM TeMe,
XapaKTepu3yeTcss BBICOKOW HH()OPMATUBHOCTHIO M  OPUTMHAIBHOCTBIO, APTyMEHTHI
MOJIKPEIJIEHbl YOeAUTEIbHBIMU TPUMEpPAMHU.

«4» - JlocTaTOYHO aKTMBHOE Yy4YacTHE B JAHUCKyccuu. JlomyckaeTrcs HE3HAuUTENIbHOE
OTKJIOHEHHE OT TeMbl JAMCKyCcCHU. BbICKa3blBaHWE HOCHUT OTYacTH TPUBHMAIBHBIMN,
IIOBEPXHOCTHBIN XapakTep. He Bce apryMeHThI NOJKPEIUIEHBI IPUMEPAMU.

«3» — IlaccuBHOe yuacTue B JUCKycCHM. BbICKa3blBaHHE XapaKTepU3yeTCsl HHU3KOM
MH(POPMATUBHOCTBIO, CTEPEOTUITHOCTHIO, HE OTPAXKAET MOJTHOTO TOHUMAHUS TEMBI TUCKYCCHH.
AprymeHTbl copMyIupoBaHbl a0CTpakTHO. [IpuMepsl 0TCYTCTBYIOT.

«2» - IlaccuBHOE ydacTue B JUCKYyCCHH. BBICKa3bIBaHHME HE COOTBETCTBYET 3aJaHHON TEME,
OTCYTCTBYIOT apT'yMEHTHI B MOJIb3Y KaKOH-TNO0 TOUKU 3pEHUsI.

JlonosiHUTe/ILHBIE CBE/IEHUS IJISl TPenoaBaTeJis.

Jluckyccuto MoaepupyeT npenojiaparenb. B Hauane 1MCKyccHM OH 3a/1aeT CaylaTensm
HECKOJIBKO KJIFOYEBBIX OCTPBIX BOIPOCOB, MOOYK/asi UX BCTYNMHUTH B oOcyxaenue. [Janee
MOCTETIEHHO B X0JIe AUCKYCCHUHU O0CYKIAIOTCS BCE MOCTABICHHBIE BOMIPOCHI, YIaCTHUKH
BBICKA3bIBAIOT CBOEC MHEHHE.

4. O0cyxneHue 1Mo BONPOCaM JIEKIHH

Ha3BaHue TeMbl JKn3HeHHBIN MUK KIEeTKH. MuTO03. Meiio3
Pe3yabTar 00yyeHus mo reme XapakTepru30BaTh )KM3HEHHBIN ITUKJT KJIETKH
OO0nrue KoMneTeHI NN OK 02, OK 04

IIpumepHBbIii IepeYeHb BONPOCOB J1JIs1 00CYAK/ICHUSA
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1. Kakue n3meHeHus B KJIETKE MPEIIIECTBYIOT ACJICHUIO?
2. OxapakTtepu3yiTe (ha3bl MUTO3a U KPATKO PACCKAKUTE, KAK IPOUCXOIUT ITOT IMPOIIECC.
3. B yeM 3axirouaercs OMOJIOrMUECKOE 3HAYUEHUE MUTO3a?
4. Yem Melo3 oTInvaeTcs oT MuTo3a?
5. B yeM 3axirouaercs OMOJIOrMUeCKOe 3HaYEHHE MeH03a?
5. Tect
HasBanune TeMbI B3aumonelictBrue reHoB
OrnuchIBaTh 3aKOHOMEPHOCTH HACJICACTBEHHOCTH U
U3MEHUYUBOCTHU
Pe3yabTaT 00yuenusi no teme Onpenenars BEpOATHOCTh BOSHUKHOBEHUS
HACJICJICTBEHHBIX TIPU3HAKOB MPHU PA3ITUIHBIX
B3aUMOJICUCTBUSAX TEHOB
O0mue kKoMNneTeHI NN OK 01, OK 02

IIpumep TecToBoro 3axanus
1. K B3auMozeicTBUSIM ajuIeTbHBIX T€HOB HE OTHOCHAT:
1) snucTas, monuMepuro, MOTUGUITUPYIOIIee TEHCTBHE TCHOB
2) KoomepaIuio, MHOKECTBEHHBIH ajienn3m
3) cBepXIOMHUHUPOBAHKE, KOMILIEMEHTAPHOCTh
4) KOIOMMHHUPOBaHUE, IPOMEKYTOUHOE JOMUHUPOBAHUE
2. IlposiBieHHe y T€TEpO3UTOT MPHU3HAKOB, ACTEPMUHUPYEMBIX JABYMs allIeNIIMU
Habr0AaeTCs MpH:
1) cBepX1IOMMHUPOBAHUU
2) snucTase
3) KOAOMUHUPOBAHUU
4) omumepuu
3. HacnenoBaHue 4eTBEpPTON IpyNIbl KPOBH OTHOCAT K TUITY B3aUMOJCHCTBHS:
1) KolOMHHHpPOBaHUE
2) cBEpXIOMHUHHUPOBAHHE
3) noiHOe TOMUHUPOBaHHE
4) mpoMeXyTOYHOE TOMUHUPOBAHUE
4. HacnenoBanue IIMHIIWIJIOBOM OKpPackM Yy KpOJUKOB KOHTPOJIUpPYETCS Tpems
atensmu: A,a u ah. Kaxxnas ocoOb SBIISIETCS HOCUTENEM TOJBKO JIBYX M3 HUX. JTO
puMep:
1) KOMIUIEMEHTapHOCTH
2) Koomepanuu
3) MHOKECTBEHHOTO aJuIeTu3Ma
4) nonumepuu
5. TlosBnenue HOBOOOpa30BaHWIl MpPU COBMECTHOM JAEMCTBMM [BYX JOMMHAHTHBIX
HEaJUIeTIbHBIX TEHOB, KOrJa B TOMO3WUTOTHOM WJIH B TeTEPO3UTOTHOM COCTOSHHUH
pa3BHUBaeTCs HOBBIN MPHU3HAK, HAOIIOaeTCs MPH:
1) KoMIIEMEHTAPHOCTH
2) Koorepaiuu
3) NOJHOM TOMHHHUPOBaHUH
4) nericTBUM T€HOB-MOAU(PUKATOPOB
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6. Ecnu ogvH JOMUHAHTHBINA T'€H NOJABIISAET JEHCTBUE JPYTOro JOMUHAHTHOIO T€HA, TO -
3TO MPUMeEp:
1) peueccuBHOrO 3M1KCTa3a
2) moauMepun
3) IOMMHAHTHOTO 3IHCTa3a
4) MHOKECTBEHHOTO aJUIeNTu3Ma

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

2.1.3. 3ananus, HanpaBJieHHbIe HAa (JOpMUPOBaHUE YMEHH U HABLIKOB
1. JlaGopaTopHas pa6ora

I[Ipn  w3yyeHun  aucuMIUIMHBL  “buosorus”  NpPeayCMOTPEHO  BBHIIOJHEHHE
1a00paTOpHBIX PadoT:

Tema 1.3. buojornyecku BaskHble XHMHU4YeCKHe coelnHeHusi: JlaGopaTtopHas
pabotra “Ompenenenne ButamuHa C B mponaykrax nuTanus”; JlaGopaTtopHas pabota
«uapodunbHO-THAPOGOOHBIE CBONCTBA JTUTUIOBY.

Tema 1.4. CTpykTypHO-QYHKIHMOHAIbHASI OpraHu3anms kJjerok: JlabopaTopHas
pabora «CTpoeHHME KIJIETKH (pacTeHHUs, XHUBOTHbIE, I'pUOBbI) M KJIETOYHbIE BKIIIOUEHUS
(kpaxmaj, KapOTHHOWABI, XJIOPOIJIAcThl, XpoMmoruacTel)»; JlabopaTopHas pabora
«IIponutiaeMocTs MeMOpaHsbI (TJIA3MOJHN3, JETUTa3MOJIH3 ).

Tema 4.5. BiausiHue COUHUAJBHO-IKOJOTHYECKHX (PaKTOpPOB Ha 370pOBbe
yesioBeka: JlaboparopHas paboTa Ha BBIOOP: «YMCTBEHHass pabOTOCTIOCOOHOCTHY» WIIH
«BnusHue abuoTnyecknx (pakTOPOB Ha YeJIOBeKa (HU3KHE U BBICOKHE TEMIIEPATyphI)»

Tema 6.1. OcHOBHBIE MeTO/IbI O0HOIKOJIOTMYECKUX UCC/ICI0BAHUI

JIaGoparopHas paboTa Ha BEIOOp 110 MUHM Tpymnam: «BiusHue TeMnepaTypsl Ha pocTa
1 (U3NOJIOTUYECKYIO aKTUBHOCTH APOXIKEBBIX KJIETOK»; «BlusHUe yrieBoJoB Ha pocTa U
(U3MOIOTNYECKYIO0 aKTUBHOCTD JIPOKKEBBIX KIETOK»; «CoueTaHHOE BIUSHUE TEMIEPaTyphl U
YTJIEBOJIOB Ha pocTa U (PU3HOJIOTMUECKYI0 aKTUBHOCTD JIPOAOKEBBIX KIETOK

OoOopynoBanue Jadoparopum M padouynMx MecT JadOPATOPUHM: MUKPOCKOIBI,
CeKyHIOMEp, TOHOMETp, JlabopaTropHas mocyna (MPOOHpPKH, MOJACTABKH S MPOOUPOK,
IUHLETHI, TECOK, CTYNKH C TECTHKaMH, NMPEAMETHbIE M TOKPOBHBIC CTEKJA, CTEKISIHHBIC
NAJIOYKH, TMpPErnapoBaIbHBIE WIJbL, (UIbTpOBaNbHAs Oymara (caingeTku), CTaKaHbl)
TUIIEPTOHUYECKUI PAaCTBOP XJI0pHaa HATpusl, 3 %-Hbli paCTBOP MEPOKCUIA BOAOPOA, PACTBOP
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fiora B MOAMCTOM KallMH, TJIMLEPHUH, KIyOHH KapTo]ems, JIMCT 30U KaHAJCKOH, IO
psAOMHBI 0OBIKHOBEHHOM (psIOWHBI MJITM TOMATA), JIYK PEIYaThiii, pa3BeICHHBIE B BOJIC APOXOIKH ).

[IpuBenem mpumep 1a00paTOPHOIl pabOTHI

Ha3Banue Tembl CtpykTypHO-bYHKIIMOHATIbHAS OPTaHU3alUs KIETOK

Pa3nuyats cyliecTBEHHbIE IPU3HAKU CTPOEHUS KIETOK
OpPraHU3MOB Pa3HbIX HAPCTB KUBOU IPUPOJIbI
[TpoBOUTH HAOMIOCHNE KIETOUYHBIX CTPYKTYP U UX
M3MEHEHUH C TOMOIIBIO MUKPOCKONA

Pe3yJ1]>TaT Oﬁy‘leHHH Imo TeMe

O01mue KoMIeTeHIUH OK 01, OK 02, OK 04

JlaboparopHas pabota «CTpoeHHE paCTUTEIBHOM, )KHUBOTHOU, TPUOHOMN KIETKI

[lenb pabOThI: 3aKPENUTh YMEHHE TOTOBUTH MUKPOIIPENapaThl U pacCMaTpUBaTh UX MOJ
MHKPOCKOIIOM, HaXOAUTh OCOOEHHOCTH CTPOEHUS KIJIETOK Pa3IUYHBbIX OPraHU3MOB,
CpaBHUBATb UX MEXJy COOOM.

1.Bonipockl 1 Jonycka K Ha6ODaTODHOﬁ pa60Te.

1. Ha3zoBHTE OCHOBHBIE YaCTH MUKPOCKOIIA M OTHUIINTE UX (DYHKIIHH.
2. Yro Takoe mpeIMeTHOE U IOKPOBHOE cTeKya? J[71s 4ero OHM Hy>KHBI?
3. Ilepeuncnute OCHOBHBIE IPaBUIA PAOOTHI ¢ MUKPOCKOIIOM.

2. IIpoBeeHNE ONBITOB

Ob6opynoBanue 1 nocyaa Martepuansl 1 peakTUBbI
1. Mukpockornsl 1.Bona
2. [IpenmeTHbIE U TOKPOBHBIE CTEKIIA 2. Pa3BeieHHbIE B BOJE IPOKKHI
3. CTexJIIHHbIE MaJIOYKU 3. JIyk pernuaTsiii

4. Crakaubl

5. @unbTpoBanbHas Oymara (canderka)

6. CTepuIIbHBIN MINATENb

AJNTOpUTM MpOBEACHUS pabOTHI Bonpocs! u 3aganus
e 1. U3yuyeHne cTpOeHHS PacCTHTEJIbHOMN Onpenenure popmy KIETOK,
KJIeTKH e Haiiagute sinpo, Bakyosn, 0007104YKyY
1.1. CHATB C BHYTpEHHEN IOBEPXHOCTH MICUCTON KJIETKH.
YEIIyH JIyKOBHUIIBI TOHKYIO INIEHKY — JIHUAEPMY; e 3apucylTe HECKOJIBKO KIETOK
e 1.2, IloMecTuTh KycOYEK 3MMUAECPMBI HA AMHJIEPMBI, 0003HAYUB HA PUCYHKE:
IIPEIMETHOE CTEKJIO B KAILIIO BOJBI;
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e 1.3. HakpbITh OOBEKT IOKPOBHBIM
CTEKJIOM;

e 1.4. PaccMoTpeTh KJIETKH 3MHIEPMBI O]
Pa3IMYHbBIM YBEIIHUYECHUEM MHUKPOCKOIIA

LUTOILIAa3My, SIAPO, BAKYOIIH,
000JI0UKY KIIETKH

2. U3yuyeHue cTpOeHUs ;KUBOTHOM KJIETKHU

2.1. ITpoBecTH CTEpUIIBHBIM IIMATENIEM C JIETKUM
Ha)XMMOM 110 HEOY WIIU TIO JIeCHaM;

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

2.3. PaccMoTpeTh mpemnapar npu 60J1b1oM
YBEJIMYEHUH C MIPUKPBITON quadparmoii
KOHJIEHCATOoPA.

PaccmoTpuTe Ha KOHYMKE IITIATENS B
KaneJbKe CJIIOHBI CJIYIICHHBIC KIICTKH
AIUTENUS
PaccmoTpuTe Ha nipenapare oTaeabHbIe
KPYIIHbIE IJIOCKUE KJIETKH HETPaBUIbHON
¢dbopmMmel. Bonbinas 4acTh KIETOK MEPTBEIE,
M03TOMY B HUX XOPOIIIO 3aMETHO SPO.

e 3apucyiTe HECKOJIBKO KJIETOK,

0003HaYbTE SJIPO U IIUTOILIAZMY.

3. U3y4eHne CTPOCHUS KJICTKH JAPOKKei
(rpudbI)

3.1. [loMecTUTh CTEKJISTHHOM MaJIOYKON KaIlIko
pacTBopa ¢ IpOkKaMU Ha MPEAMETHOE CTEKIIO;
3.2. HakpeiTh ee mokpoBHBIM cTekiioM. Ecinu ecth
W3JIMIIKH KAJKOCTH, YAJTUTE €€ C IOMOIIIBIO
bunbTpoBasbHOM Oymaru (canderkn);

3.3. PaccmoTpeTs npenapar noJi MUKPOCKOIIOM

Haiinure npoxikeByro KIETKY,
paccMOTpeTh ee (popmMy U OTACIIbHBIC
YacTH.

3apucyiTe HECKOJIbKO KIIETOK, CACIalTe
MOATMCH.

HToroBasi KOHTPOJbHAS YACTh J'laﬁODaTODHOﬁ DaﬁoTbI (BBINOJHHUTH NMCbMEHHO):

1. W3 kakux OCHOBHBIX YacTel cocTOMT Jro0as KieTka?
UYro obmiero uMeeTcst B CTPOCHUH PACTUTEIbHON U )KMBOTHOM KJIETOK?

2
3. Yem paznuyaroTcs 3TU KIETKHU?
4

YeM 00BACHUTD, UTO, OyIyur YCTPOESHHBIMHU I10 €IMHOMY IUIaHY, KJIIETKH BECbMa

pa3Ho0Opa3HbI 1o popme U pazMepam?

2. HpaKTI/IKO-OpI/IeHTI/IPOBaHHLIe PaCUY€THBIC 3aJaHUA

Ha3Banue TeMbl

[Momynsius, cooOuiecTBa, SKOCUCTEMBI

Pe3yabTaTr 00yyeHus mo reme

OnuceIBaTh CBI3b MCKIAY OpraHnu3Mom U CpCZ[OfI €ro

YcraHaBiIuBaTh CBA3b CTPYKTYpPHBI U CBOMCTB PKOCHUCTEM

oOuTanusa

O01mme KOMIeTeHMHT

OK 01, OK 02, OK 07

HasBanue 3ananus: Pacuer cpoka ucuepnaHusi NPpMPOIHbIX PeCypcoB

®abyna: Pa3zpuTHe yenoBeueckoro o0OImecTBa HEBO3MOXKHO 0€3 B3aMMOJICHCTBUS C
npupoaoii. Jlo HEKOTOPOro BPEeMEHU OTPUIIATEIbHBIC MOCIEACTBUS XO3SMCTBEHHONH U MHOMN
NCATCIbHOCTH ~ YEJIOBEKA KOMIICHCHPOBAIM  CIIOCOOHOCTBIO  NMPUPOIHBIX CHCTEM K
CaMOBOCCTAHOBJICHUIO. HO K cepe;[I/IHe ABaAIIaTOrO0 CTOJICTUA CI/ITyaI_[I/Iﬂ N3MCHUJIIACH:
OKpY)Xarolllass TPHUPOJHAs cpefa YK€ HE B COCTOSHHUUM KOMIICHCHPOBATH IOJHOCTHIO
ITOCJICACTBUA BOS,Z[GfICTBPI?I pOCTa YUCJICHHOCTU JIIO,Z[CP'I n paCH_II/IpeHI/ISI HpOI/ISBO,Z[CTBa.
3arps3HeHbI BOJIa, BO3AYX, PACTCHHS, BBINAAIOT KUCIOTHBIC JTOXK/IH, 3PO3US BEIBOJAMT ITOYBBI
148 CGHBCKOXO3$IﬁCTBCHHOFO 060p0Ta, HOJ'DIpHBIe JbJAbI TAaKOT H3-3a IIOTCIIJICHHUA KJIMMAaTa,
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MCYE3al0T MHOTHE BHJIbI JKUBOTHBIX M DPACTEHUH, HACEICHHE MPUOOpPETaeT XPOHUUYCCKUE
3a0oieBaHus, pacTéT cMepTHOCTh. CyIIeCTBYIOUINE Ceiluac MHTEHCUBHOCTh AaHTPOIIOT€HHOTO
BO3/ICUCTBUS BEJET HANLY IJIAHETY K UCTOLIEHUIO U JIETPaJIalliH.

3ananue: OueHUuTe CPoK MCUEpHaHUs MPUPOJHOTO pecypca, eCciu U3BECTEH YPOBEHb
JI00BIYM pecypca B TEKYIIEM rofy, a MoTpeOJIeHrne pecypcoB B MOCIEIYIOIIUE TOAbI OyaeT
BO3pacTaTh C 33JJaHHON CKOPOCTBIO MPUPOCTA €KEroAHOr0 norpedienus. Kakoit mpupoaHbiit
pecypc UMEET caMblil JOJITUA CPOK UCUEPITAEMOCTH U KAKOW — HAMMEHBIIIHI?

HNudopmanus, HeoOXoaumast AJis pEIICHUS:

Tabnuna 1
Pecypc 3anac pecypca Q, | ZoOGsrua pecypca q, [Tpupoct 06bemMa
MJIpI. T MJIPJI T /TOJT noTpeOICHUS
pecypca TP, % B rox
KamenHnslit yrosnp 6800 3,9 2
[Ipuponnsiii ra3 280 1,7 1,5
Hedts 250 3,5 2
Keneszo 12000 0,79 2,5
®docdop 40 0,023 1,8
Menp 0,60 0,008 1,7
[uak 0,24 0,006 1,3
CBuHen 0,15 0,004 2,2
AmroMuHui 12 0,016 1,6
VYpan 300 0,2 2

Jly1g pacueTa BOCIOJIb30BaThCs (POPMYIION CyMMBI YIIEHOB psifia TEOMETPUUECKON MPOrpeccuu

(1+£)t—1 -q

Q (i) ) ) , )
100

rae Q — 3amac pecypcoB, q — rofioBast 100b14a pecypca, TP — mpupoct nmotpebnenus pecypcea,

{ — YHCJIO JIET.

JlorapudmupoBanue BblpaxeHus st Q maer cienyrouyio Gopmyny IS pacyeTa cpoka
HCYEpIaHus pecypca
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in(Z2) 11

-100
t = —1F——— 2
n(1+10) 2)
100
3. Pewienue 3agau

HasBaHue TeMbl 3aKOHOMEPHOCTH HACTICIOBAHUS

OnuceiBaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U

W3MEHYUBOCTHU
Pe3yabTaT 00yueHus mo Teme OnpenensiTe BEpOSITHOCTh BOSHUKHOBCHHS
HACJICJICTBEHHBIX MPU3HAKOB IIPH MOHO-, M-,

MOJIMTHOPUTHOM ¥ aHATM3UPYIOIIEM CKPEITUBAHUT

O01mme kKoMIeTeHINHA OK 02, OK 04

CDOpMy.TII/IpOBKa 3a/laHuA: PCHIUTC 3a/la4u, COCTAaBUB CXCMbI CKPCIIHNBAHHA

3agaHue sBIseTCS NPOQPEecCHOHATbHO-OPUEHTUPOBAHHBIM. 3aauM JJsl CTYACHTOB
o0UPAIOTCSI B COOTBETCTBUU C 00bEeKTOM wu3yueHus ‘“Pactenuss”, “KuBoTHble” HiIu
“YenoBek”.
[Ipumep 3amay juisi  CTYIEHTOB, oOyuwaromuecs mpodeccun/crnenuaibHOCTH
CBSI3aHHOMU C 00beKTOM n3yueHus “YenoBek:
3anava 1. Y yenoBeka aabOMHM3M U CIIOCOOHOCTH MPEUMYILECTBEHHO BJIAJIETh JIEBOU
PYKOH — PpELIECCUBHBIE IPU3HAKM, HACIEIyloIMecs He3aBUCUMO. KaKOBBI T€HOTHIIBI
poauTenel ¢ HOpMaJIbHOW MUTMEHTAMEN U BIAACIOIIUX IPABOU PYKOH, €CIIM Y HUX POJUJIICS
peOeHoK anpOuHOC U JeBIa’?
3anaya 2. YV 4enoBeKka MpaBOPyKOCTb JOMUHUPYET HAJl JIEBOPYKOCTHIO, KAPETIa30CTh
Haja rosybormazocTbio. ['osyOormassiii mpaBia »KEHWJICS Ha Kaperyia3ol mpasmie. Y HUX
POAMIIOCH JIBOE JIETEH — Kaperiia3bli JIeBIa ¥ rofyooriiassiii mpasira. OT BTOporo 6paxa 3Toro
K€ MYXYHHBI C Kaperjla3old MpaBIION POAWIOCH NEBATH KApEria3bIX NETEH, OKa3aBILIUXCS
npasiaMu. OnpenenuTh TeHOTUIIBI MYKYHHBI U 00€HX KEHILUH.
3amaua 3. V Iletu u Camm xapue riasa, a y ux cectpbl Mamu — ronyosie. Mama 3Tux
neTeil romy0orias3as, XOTs ee poAUTENH UMeNn Kapue ria3a. Kakoi mpusHak AOMUHUDPYET?
Kakoii user rna3 y nanel? Hanmummre reHOTUIIBI BCEX MEPEUUCICHHBIX JIULL.

Kputepuu onieHuBanus

“5” - Bce OTBETHI BEPHBI

“4” - momymieHa oHa OmuOKa

“3” - momyuieHsl 2 OMUOKH

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

4. Keiic Ha aHaau3 uHGoOpManuun

Ha3sBaHnue TeMbl buorexHonoruu B MmeaunuHe u papmanuu

Pe3yabTar 00yyeHus mo reme AHanM3UpOBATH 3TUYECKUE ACIIEKTHI COBPEMEHHBIX
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HUCCIIEIOBAHUM B 001aCTH OMOTEXHOJIOTUU U
FEHETUYECKUX TEXHOIOTUH

OO0ue KOMIeTEHIUH OK 01, OK 02, OK 04

Kelicbl HCIIONB3YIOTCS B KAUECTBE OLIEHOYHOIO MEPONPUSTHS B paszeine 5 “buonorus
B JKW3HU ", KOTOPBIN SIBJISIETCA MPUKIAAHBIM MOJYJIEM M COCTOUT W3 JIBYX yacted. Tema 5.17
“BHOTEXHOJIOTUH B KU3HU KXKI0TO” M3y4JarOTCs HE3aBUCHMO OT MPOQeCCHii/criennaaTbHOCTEH
oOyuaromuxcsi, TeMa 2 sBIsAeTCS Mpo(eccHOHANbHO HANpPaBIEHHOW M MOAOMPAIOTCS B
3aBHCUMOCTH U PO ECCUOHATILHON HAIIPABICHHOCTH.

[TpuBenem mpumep kerica k Teme 5.2.1. “buoTexHonoruu B MenunuHe U hapmanum’™

@opMynHMpOBKa 3aJaHUSA:

buorexHonoruss — KOMIUIEKCHasi HayKa, HApaBJICHHAs Ha IOJYyYEHHUE IIEJIEBOTO
MPOAYKTa, C TOMOIIbI0 OHOOOBEKTOB MHKPOOHOTO, pPACTUTENBHOTO M KHBOTHOTO
MIPOUCXOXKICHHUS.

MenauuuHckast OMOTEXHOJIOTUSL — OTPACilb, L1EIb KOTOPOI CO3/JaHUE TUAarHOCTUYECKHUX,
npoUIakTUYeCKuX U JIeYeOHBIX IPEenapaToB, OHA M3y4aeT BO3MOXKHOCTH HCMOJIb30BaHUS
MHUKPOOPTaHU3MOB, JUIS IMOJTYYCHHUS] AMHHOKHCIIOT, BUTAMUHOB, ()epMEHTOB, aHTHOMOTHKOB,
OpraHUYECKUX KHUCIIOT.

CaxapHblii tuabet — 310 3a00JIeBaHNEe 0OMEHA BEUIECTB, IPU KOTOPOM B OpraHU3Me He
XBaTaeT MHCYJIMHA, @ B KPOBU IOBBIILIAETCS coiepxkanue caxapa. CoaepxaHue caxapa B KPOBU
HEOoOXOIUMO I  HOPMalbHOTO  (YHKIIMOHUPOBAHMS KJIETOK. WHCYIMH, KOTOpBIi
BbIpa0aTHIBAET MOKENyI0UHAs *Kelle3a, 00ecreunBaeT NPOHUKHOBEHUE TIIFOKO3bI B KIIETKH,
HO MHOTJAA MPOUCXOAUT cOO¥ BHIPAaOOTKHM MHCYJIMHA M KJIETKA HE IMOJIydaeT HeoOXO0IUMOTo
MUATaHUS, a caxap HAKAIJIMBAeTCAd B KPOBU. DTO MPHUBOJUT K BO3HUKHOBEHHMIO CaxapHOTO
nuabera pa3HbIX TUIIOB, OJIMH U3 KOTOPBIX SIBISETCS MHCYTUHO3aBUCUMBIM. [Ipu Takom Tume
caxapHoro quabera 3a00JeBIINI TOJKEH BCIO )KM3Hb BBOJUTD c€0€ MHBEKLIUN MHCYIIMHA.

[To pmannabiM cratucTtuku, B 2014 r. KomnuecTBo OONBHBIX CaxapHbIM TUAOETOB B
Poccuiickoit deneparuu coctaBuio 387 MiH yenoBek. [1o HEKOTOPBIM JaHHBIM 3Ta IUdpa
Ka)KJIbI TOJ] yBennuuBaercs Ha 5%.

3anaHue: HallJuTe U MPOAHATU3UPYITE pa3InyHble UICTOUHUKH MH(POpMAIUH (Hay4dHAs
1 yueOHO-Hay4yHas JIuTepaTypa, CpecTBa MaccoBO nHpopMaIuu, ceTh IHTEepHEeT u Apyrue)
o teMe keiica. OTBETbTE Ha BONPOC HAa OCHOBE HailIeHHBIX AaHHBIX: C yeM CBSI3aH POCT
3a005IeBa€MOCTH CaXapHbIM JUAa0ETOM Cpedu B3POCIOTO HACENeHUS U OMOJIOKECHHE
3aboneBanua? Kakue Mepsl mMpoHUIAKTHKHA CcaxapHOTO auabeTa MOXKHO peaqn30oBaTh B
MOBCETHEBHON KM3HU Kaxaomy u3 Hac? Kak pa3BHBasioch NMPOU3BOACTBO MHCYJIHMHA U C
KaKUMH STUYECKUMH HOPMaMU TIPH 3TOM CTaJIKUBAIUCH YICHBIC?

[ToaroToBETE YCTHOE COOOIICHHE C TIPE3CHTANNEH, B KOTOPOM HEOOXOJMMO OTPA3UTh:

1. CaxapHblit 11abeT — NPUYNHBI, CAMIITOMBI, AUATHOCTUKA U JICUCHUE;

2. PacnpocTpaHEeHHOCTh CaxapHOro JuadeTa Cpelr HACCJICHWsS CBOETO pPErvuoHa 3a
MOCNeAHNEe TPH TO0Ja, MPOAHATU3UPOBAB HAYYHBIE MMYOIUKAIIMM W CTATUCTUYECKYIO
OTYETHOCTH (B TOM UHMCIIe OTYETHI ['0Cy1apCTBEHHOTO peecTpa caxapHoro nuadera);

3. PacmpocTpaHeHHOCTh caxapHOTO JaualdeTa cpeau HaceneHus Poccuiickoii
denepanu  3a TOCIEOHWE TPH TOAA, MPOAHATU3UPOBAB Hay4yHbIe MyOJMKANUU U
CTAaTHUCTUYECKYIO OTYETHOCTh (B TOM YHCIIe OTYETHl [ OCyapcTBEHHOTO peecTpa caxapHOTO
nuadeTa);

4. IlpeanonaraeMple IPUIMHBI H3MEHEHHS 3200I€BAEMOCTH CaxapHbIM 1MAa0ETOM U UX
000CHOBaHHUE;
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5. Bo3moxHbIe TPOYUITAKTHYECKIE MEPOTIPUSTHS;
4. MeTtoapl MOJy4eHUsI UHCYJINHA;
5. OTtpa3ure 3THYECKUE ACHEKThl HCIOIb30BAHUS OMOTEXHOIOTUI MPH TPOU3BOJICTBE

HUHCYJIMHA.

JIJ1s co3manusi KaYeCTBEHHOM Mpe3eHTaIlMi He00X0IMMO COOJII0IaTh sl TPEOOBAHMUIA:

O6mue 1. IlpeseHTanus q0JKHA HAUMHATHCS C TUTYJIBHOTO Clana, e
TpeOoBaHus YKa3bIBAETCs TEMa, CBEACHHS 00 aBTOpE U T.II.
2. Ha cnaitnax HeoOX0aMMO pa3MelIaTh TOJIbKO TE€3UCHI, KIIOUEBbIE
CJI0Ba, rpaduyecKue MaTepuaibl (CXeMbl, PUCYHKH, TaOJIUIIBI, (OTO
U T.IL.).
3. Hcnonb3oBaTh €UHBINA CTHIIb OOPMIICHHUS.
4. KonuuecTBO CialioB JOHKHO OBITh JOCTATOYHBIM JJISl PACKPBITUS
TeMBbI, HO He Oosiee 20-TH.
[Mpudter 1. Cnenyer ucnosib30BaTh CTaHAApTHBIC, IIMPOKO PACHPOCTPAHEHHBIE
mpudThl, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u np.;
2. Pasmep mpudra 17151 3aroI0BKOB — HEe MeHee 24, 11 uHpopMaIiy He
MeHee 18.
3. He pexomeHyeTcs MCIOJIb30BATh pa3Hble TUIBI HIPU(TOB B OJHOU
Mpe3eHTAINH.
4. Jns BbigeneHuss wHOOpPMAIMU CIEAyeT HCIOIb30BaTh KUPHBIN
mpudT, KypCUB WIH MOAYEPKUBAHUE.
5. He 3n0ynoTpe6nsith NponucHbIMU OyKBaMHU.
®oH 1. XenatenbHO UCMOIB30BATh OJHOTOHHBIN (DOH HESIPKUX MACTEIBHBIX
TOHOB.
2. Jlns ¢poHa MpenrnouTUTENbHBI XOJIOAHBIE TOHA.
Hcnonb3oBanue 1. Ha onmHoM cmaiine peKOMEHIyeTcsl HCIOJb30BaTh He Oonee 3-X
1BeTa [[BETOB: OJIUH /751 (OHA, OJTUH JJISl 3aT0JIOBKA, OJMH JIJISl TEKCTA.
2. Jnst poHa U TEKCTa UCTOIB30BaTh KOHTPACTHHIE I[BETA.
[IpencraBnenue 1. PexkomeHnmyercst UCMOIB30BaTh KOPOTKUE CI0OBA U MPETI0KEHUS.
uHhopManuu 2. MUHHMH3UPOBATH KOJIMYECTBO MPEAJIOroB, Hapeuuii,
MpuIaraTeabHbIX.
3. 3aroioBKH JOJDKHBI IPUBIIEKATh BHUMAaHUE Ay TUTOPUH.
O0BeM He crouT 3amoiHsATh OOWH CJAi] CIAWIIKOM OOJBIIMM OOBLEMOM
uHhopManuu nH(pOpMaLIUU: JTIOJU MOTYT €IMHOBPEMEHHO 3allOMHUThH HE 0ojee Tpex
(akToB, BBIBOJIOB, OTPEECIICHUH.

5. Y4eOHo-ncc1e10BaTEIbCKUI MPOEKT

HasBanue TemMbl

broskonoruyeckuii SKCNEPpUMEHT

Pe3yabTar 00yyeHus mo reme [TnanupoBaTh OMO3KOIOTUYECKHI SKCTIEPUMEHT

[TpoBOIUTH OMOIKOIOTUUECKUI SKCTIEPUMEHT

HNHTteprpeTupoBaTh pe3yabTaThl IPOBEICHHOTO
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OMOBKOJIOTHYECKOTO SKCHICPUMCHTA C UCIIOJIb30BAHHUEM
KOJIMYECCTBCHHBIX METOJ0B

OO0ue KOMIeTEHIUH OK 01, OK 02, OK 04, OK 07

Y4eOHO-UCCIeIOBATEILCKII  TPOCKT  SIBIISIETCS OCHOBHBIM  CIIOCOOOM  OLICHKH
pe3yabTaToB 00yueHMsl, c(POPMUPOBAHHBIX y OOYyYarOLIMXCA B XOAE OCBOEHUS pazjena 6
“BH03KOJIOTNYECKUE HCCIIEA0BAaHUS .

Cpenu pa3iaryuHbIX TEXHOJIOTUH MPOEKTHOE 00yueHre 001aJaeT psiIoM IPEUMYIIECTB:
MO3BOJISIET  OOydaloOmIeMycst  CaMOCTOATENbHO  (IIPU  KOHCYJIBTAaTHBHOM  TOJJIEPIKKE
npernojaBaTens) J00ObIBaTh 3HAaHWA, paboTas C MHOTOYMUCIEHHBIMH HCTOYHHMKAMHU
uHpopManuy, TpudopaMu U Ja00paTOPHBEIM 00OPYAOBAaHUEM, U OJHOBPEMEHHO B JICJIOBOM
OOIIEHUH C OJTHOTPYNITHUKAMU pa3BUBAaTh KOMMYHHUKATUBHbIE YMEHHS U HABBIKU.

Jlist yueOHO-HCCIIeIOBATENBCKOTO ITPOEKTa B paMKax OMOJIOrHK HanboJiee ONTHMalibHa
rpymnmnoBas opma paboThl HaJl IPOEKTOM.

Tembl y4eOHO-HCCIIEOBATENBCKOTO IPOEKTa, NPUBEIACHHBIC HIDKE, SBISIOTCS
IIPUMEPHBIMU U MOTYT OBITh MOJIEPHU3UPOBAHBI IIO]] pETMOHATIbHBIE OCOOEHHOCTH U C YUE€TOM
MOJTy4aeMoOU yJaruMucs npodeccueit (CrnenruaibHOCThIO):

ITpumepHbIe TEMAaTUKN y4eOHO-HUCCIIEA0BATEILCKOTO TPOEKTa!

1. Ouenka kadyecTBa aTMOC(EPHOTO BO3TyXa

2. OueHka Ka4yecTBa MOYB METOI0M (PUTOTECTHPOBAHHUS

3. OrmeHka KayecTBa BOJ NOBEPXHOCTHBIX BOJOEMOB I10 OPraHOJIENTHYECKUM U
(U3UKO-XMMHYECKUM CBONCTBAM

4. Bnusnue ITAB Ha pocT U pa3BUTHE CEMSH BBICIINX PACTCHUN

5. BnusHME coseBOro 3arps3HEHUs Ha POCT U Pa3BUTHE CEMSH BBICIIUX PACTCHUM.

CrpykTypa yueOHO-HCCIe10BaTENbCKOI0 MPOEKTA BKIIOYAET MATh OCHOBHBIX JTara.

OcHOBHBIE IIard MEPBOIO 3Tamna BBINOJIHEHUS NMPOEKTa: 0OOCHOBAHUE aKTyaJbHOCTU
BBIODAaHHOM TeMbl, BBISABIEHHE NPOOJIEMbl HCCIEAOBaHUs, (OPMYIMPOBAHHUE THUIOTE3bI,
MIOCTAaHOBKA LENM U 3aJad HCCIEIOBaHMs, BHIOOP METOAOB HCCIEIOBaHUS, BBIOOpP TOYEK
orOopa mnpod Ha TEPPUTOPUM HCCIEIOBaHMs, ONpeaesieHne (OpPMbI IPEACTABICHUS
pE3yJIBTaTOB MCCIIEN0BAaHNUs, ONIPEAEICHUE dTAIIOB U COCTABIICHUE IJIAHA MCCIIEA0BaHUS.

Bropoii sTan BkitoyaeT B ceOsi MOArOTOBKY HEOOXOAMMOM MOCY/IbI U MaTepuaia Jist
JKCIIEPUMEHTA, IPOBEACHHUE DKCIEPUMEHTA, MEPUOAUYECKYI0 IIPOBEpPKa  TEYECHMS
SKCIIepUMEeHTa/ cOOp MaTepuaia B BBIOpaHHBIX TOUKax 0TOOpa mpoo.

B nepuon Tperbero srama MpOBEACHUS OHMOIKOIOTMYECKOTO HMCCIEI0BaHUS,
oOyyaroluecsi  HOJy4yalOT  MEpPBUYHbIE  JKCIIEpUMEHTAJIbHbIE  JIaHHbIE,  MPOBOJIAT
CTaTUCTHUYECKYIO0 00pabOTKY MOITYUYE€HHBIX JAHHBIX, IPOBOAT aHATIHU3 PA3TUUYHBIX HCTOYHUKOB
nH(pOpMalLIUK B paMKaX TEMbI TPOEKTA.

Ha 4erBeprom »sTame, oOyuarommuecss BBIABISIIOT 3aKOHOMEPHOCTH — MEXIY
UCCIIeTyeMbIMU OOBEKTaMHU, MpoLeccaMl M SBICHUSAMH, (OPMYIUPYIOT BBIBOABI U
pa3pabaTbIBalOT MPOTHO3bI, IPOBOAAT OIEHKY KauecTBa HCCIEAyeMOro oOBeKTa II0
pe3ynbrataM OMO3KOJIOTUYECKOTO aHATN3a.

Ha 3aBepiarorieM sTarne npoBoaAnUTCs 0popMIIeHHE PEe3yIbTaTOB BHITIOIHEHUS YUeOHO-
HCCIIEIOBATENBCKOI0 MPOEKTa B COOTBETCTBUH C 33JaHHBIMU TPeOOBAaHUSMU U MPEJCTABICHNE
pE3yJIbTaTOB Ha 3allUTE IPOEKTA.

[IpuBenem npuMep ONUCAHMSA 3TANlOB BBINOJHEHUs Yy4eOHO-HCCIIEN0BATENIBLCKOTO
IIPOEKTA:

YBaxkaemble cTyneHThl! B pamkax mpoekTa BaM HEOOXOAMMO MPOUTH MATH ATANOB
paboThl HaJ| yueOHO-UCCIE0BATEIBLCKUM IIPOEKTOM OT BHIOOPA TEMBI 10 IyOJIUYHOM 3alUThI
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IIOJIyYEHHOT'O pe3yybTaTa.
Ha nepBowm starne:

- chopmMupoBaTh KOMaHy MpoeKTa (2-3 yernoBeka);

- BbIOpaTh TeMy y4eOHO-UCCIIEI0BATEIbCKOTO IPOCKTA;

- 000CHOBaTh aKTyaJIbHOCTh BHIOPAHHOH TEMBI;

- BBIABUTH IIPOOJIEMBI HCCIIEI0BAHUSA, CPOPMYINPOBATH TUIIOTESY;

- 1nogoOpaTh METO/Ibl UCCIIEI0BAHUS B PaMKaX CBOETO IPOEKTA;

- BbIOpaTh TOYKM 0TOOPA NPOO Ha TEPPUTOPUHU HCCIIEIOBAHUS

- chopMyaHpOBATh LENIU U 33/1a41 UCCIICTOBAHMS,

- COCTaBUTb IIJIaHA UCCIIEIOBAHHUS.

Ha Bropowm srarne:

- MOJATOTOBUTH HEOOXOIUMYIO IIOCYy U MaTepuaia Juis SKCIIEpUMEHTA;

- MPOBECTH HKCIEPUMEHTA, IEPHOAMYECKH ITPOBEPSIA €ro TeUeHUeE (IIpH
JUTNTENIbHON TIOCTAaHOBKE OIIbITa)/ coOpaTh MaTepuall B BBIOPAaHHBIX TOUKAX
otbOopa mpoo.

Ha tperbem stane:

- TOJIyYUTh NEPBUYHBIC IKCIIEPUMEHTAILHBIC TaHHBIC;

- IIPOBECTH CTATUCTHYECKYIO 0OpabOTKY MOJIYUYEHHBIX IaHHBIX;
Ha gyeTBepTom ararme:

- BBIBUTb 3aKOHOMEPHOCTH,

- chopMyIHpOBaTh BBIBOJBI M JaTh IMIPOTHO3 MJIM OIIEHKY Ka4ecTBa
HCCIIelyeMOro 00beKTa Mo pe3ysibTaTaM OMO’KOJOTMYECKOro aHaIN3a.

Ha 3aBepuaromem srarme:

- 0(pOpPMHTH PE3yNbTaThl BHITOJHEHHS yUeOHO-UCCIIEI0BATENBCKOTO MIPOEKTA B
COOTBETCTBHH C 33JJaHHBIMU TPEOOBAHUSIMH,

- MOJATOTOBUTH YCTHOE COOOIIEHUE U PE3ECHTAIINIO;

- TIPEICTaBHUThH PE3YJIbTAThl BHITOJHEHHUS YU€OHO-HCCIIE0BATEIBCKOTO MPOEKTa
Ha 3alluTe.

IIprmep BBINOIHEHUS TPOEKTA:

Ha3panue mpoekra: OneHka KadecTBa aTMOC(EpHOro BO3[yXa IO XBOE COCHBI
OOBIKHOBEHHOIA.

IIpoGaema muccienoBaHusi: ONpEJCIICHHE HCTOYHUKOB 3arpsi3HEHUS BO3JyXa Ha
TEPPUTOPUU HACEJIIEHHOTO ITyHKTa Ha OCHOBAHUM ITPOBEJEHUS DKCIIPECC-OLEHKH KadyecTBa
BO3/lyXa IO COCTOSHUIO XBOM COCHBI OOBIKHOBEHHOW C OIpeAeNieHHueM Kilacca 3arps3HeHHs
BO3JyXa.

Ieas mpoekTa: ompenenuTh 30HBI PAa3HOM CTENEHW 3arps3HEHHUs, C yKa3aHUEM
HCTOYHUKA (MICTOYHHUKOB) 3arpsI3HEHUS.

3agauu npoekra:

1. BeiOpaTe TEppUTOPHIO HCCIETOBAHUS U TOUKH 0TOOpa MaTepHuaa,;

2. IIpoBecTr OLIEHKY OBPEXKICHUS M YCBIXaHUSI XBOU;

3. Onpenenutsb Kilacc 3arpsA3HEHMS BO3/1yXa;

4. Pa3zpaboTtaTh KapTy 3arps3HEHHs] BO3[yXa, Ha KOTOPOHl OTMETUTh 30HBI Pa3HOU
CTETIEHU 3arpsi3HEHUS BO3AyXa U UCTOUYHUKH 3arps3HEHUS;

5. IloAroToBUTH M MyOJIMYHO 3aALIUTUTh PE3YJIbTAThI IPOEKTA B KOMAH/E.

PesynabTaT npoexkTHOMH padoThl 00y4aroIerocs:

Kapra cremeHu 3arps3HEHHOCTH aTMOC(EpHOro BO3AyXa Ha TEPPUTOPUHU
UCCIIEIOBaHUsl C YyKa3aHUEM HCTOYHUKOB 3arpsA3HEHMs; IPE3EHTALUsl pe3yJbTaTOB
UCCIIEIOBaHUS.

®opma npeacrabieHus pe3yJbTATOB MPOEKTHOI padoThI:
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3ammTa MpoeKTa C HCHOJIb30BAaHUEM CPEACTB BHU3YAIM3AaLUU M JIEMOHCTpAIUH
IPOAYKTA.
BbinosiHeHHe NpoeKTa:
Bomnpocsl 1u1s 1onycka K NpoeKTHO padore
1. ChopmynupoBaTh 1eJb IIAHUPYEMOTO IKCIIEPUMEHTA.
2. Kakue nokasareny UCIONb3YIOTCS JUIsl OLIEHKH KayecTBa aTMOC(EpHOro BO3ayXa o
COCTOSIHUIO XBOM.
3. Kakue MCTOYHUKY 3arpsi3HEHUs aTMOC(EPHOTo BO3yXa €CTh B BallleM pailoHe
MPO>KUBAHUSI.
4. IlepeuncnuTh OCHOBHBIE 3TAllbl OIPEIEICHHUS YUCTOTHI aTMOC(EPHOT0 BO3IyXa I10
COCTOSIHUIO XBOM.
5. Kakue ky1acchl NOBPEXKACHUS XBOU MCIIOJIb3YIOTCS B JAHHOW METOAUKE?
6. Ilepeuncnure 1 0XapakTepU3yHTe KJIACCHl YCHIXaHUS XBOH.
7. Kakue knaccsl 3arpsi3HeHHs BO3yXa BbIIEISIOT?
8. OnuiuTe mpaBuia 0TOOpa MaTepuaa.
9. Kakue 3arpsi3HUTENH BbI3bIBAIOT OBPEKICHUS XBOU?
10. Kak onpenenuts NpoA0IKUTEIHOCTD )KU3HU (MaKCUMaIbHBIA BO3pacT) XBou?
11. OT yero 3aBUCUT BBIOOP PACCTOSIHUS MEXy TOUKAMH UCCIIE0BAHUS?
12. XB0o10 Kakoro rojja He0OOXOAMMO cOOpaTh ISk MPOBEICHHS OLICHKH COCTOSTHUS
aTMoc(epHOro Bo3ayxa?

Dransl MPOBEICHUS pabOTHI:
1. IToAroTOBUTEIBHBIN:
- BBIOOp TEPPUTOPHUH U TOUYEK UCCIICOBAHNUS;
- cOop MaTepuana;
2. KamepanbHast 00paboTka cOOpaHHOIO MaTrepHasa.

1. BeiOpath TOukH HccleAoBaHUs, MpUMepHO 4 — 5. TOYkH NOMKHBI HAXOAMTCA Ha
OJIHOW JIMHMM TI0 MEpEe yJaJeHUs OT MOTEHIMAIHHOTO MCTOYHUKA 3arpsi3HCHHS B Ballleu
MECTHOCTH — HACENIEHHOTO MYHKTAa, MPOMBINIJICHHOTO MPEANPHUSATHS WIH aBTOMarucTpalu.
XKenarenpbHo pacrosiaraTb TOYKHM IO JIMHUM NpeoOialalolluX BETPOB — B Ty CTOPOHY, B
KOTOPYIO BETEP CHOCUT NOTEHIMAIbHBIE 3arpsA3HSIONINE BELIECTBA.

PaccrosiHre Mex 1y TOuKaMH 3aBUCUT OT MOILITHOCTH UCTOYHUKA 3arpsi3HenHus. Eciu ato
OOJIBIION HACEeNEHHBI MYyHKT C MPOMBIIIJICHHBIMUA MPEANPUATHIMU U MHOTOUYHCICHHBIM
aBTOTPAHCIIOPTOM, TO PACCTOSTHUE MEXKTY TOUYKaMH MOTYT OBITH B Tipenenax 1 KM (IambHsst
mwionaaka OyaeT ydaleHa oT ropoaa Ha 5 kM). Ecim 310 HeGonbplnas KoTelbHas, TO
paccTosgHue MeXy rmomaakamu MmoxeT coctaBisaTh 400 — 800 metpos. Ecnu 3T0 aBTOTpacca,
T0 20 — 200 MeTpoB (B 3aBUCMMOCTH OT ITOTOKA aBTOTPAHCIIOPTA).

2. B kaxxno#t Touke o0cne0BaHusI HEOOXOIUMO 0TOOPATh MOJIOJIBIE ACPEBHSI, BRICOTOM
1-1,5 M ¢ 60KOBBIMH MOOETaMH HE MeHee 8.

3. Omnwucarb BBITONTAaHHOCTh YydYacTKa, MPHCBOUB COOTBETCTBYROIMHA Oamn (1 —
BBITANTHIBAHUS HET; 2 — BRITONTAHBI TPOIBL; 3 — OCTAIOCh HEMHOTO TPaBbl BOKPYT I€PEBhEB; 4
— HET HHU TpaBbl, HU KYCTApPHUYKOB). [IpM BBITONTAHHOCTH TEPPUTOPUH, OIICHUBAEMOU
Oamtamu 3 wiu 4 orleHKa aTMOCHEPHOTO 3arpsSI3HEHHS HE BO3MOXKHA.

4. Ha BBICOTE CBOETO pocTa codpath ¢ Kaxaoro jaepesa (1 mepeBo B 0THOW TOYKE) 1O
30 xBorHOK (cymmapHO 150 XxBoMHOK). XBOMHKH JOJKHEI OBITH B BO3pacTe 2 JIeT, TO €CTh HA/I0
OpaTb 00pa3Ibl XBOU C TOOETOB BTOPOTO T'0J1a KU3HH — JUIsl BCEX TOYEK OJMHAKOBO puc. 1.
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MYTOBKH
boxoBHE Moberu

oceBoll nmober
1 roma

oceeol mober
2roma
oceeoll mober
3roma

Puc.1. Yactu BeTBU XBOWHOTO JIepeBa CayKaliue OMOHHINKATOpaMU

5. OueHuTh MPOAOIDKUTEIHHOCTh KM3HH XBOM HA BETBH, C KOTOPOW OTOHMPArOTCS
XBOUHKH, 110 OXBOEHHBIM Y4aCTKaM OCEBBIX T0OErOB B COOTBETCTBUU C PUCYHKOM 2.

ITonHbI BO3pacT XBOU ONPEAEIIAETCS YUCIOM Y4ACTKOB OCEBBIX II0OETOB C IIOJTHOCTBIO
COXPAaHEHHOM XBOEH IUIIOC J0JIs1 COXPAHEHHOM XBOM Ha CJIEIYIOIIEM 3a HUM y4acTKe.

0,5 I 1,5

o
o
o
w
e
[ e
SN

Puc. 2. Cxema OMPEACIICHUA ITPOAOJLKUTCIBHOCTH KU3HHU XBOU COCHBI

6. [TpoOy ¢ Kaxx0¥ TOUKH HAJ0 TOMECTUTh B OTACTHHBIN MaKeT (Jy4llie OyMaKHbIN) U
cpasy mojMcaTh ero (yKa3plBaeTCsl JiaTa; Touka 0TOOpa; CTENeHb BHITONTAHHOCTH YJacTKa,
MIPOJOIKUTENFHOCTD KU3HU XBOU Ha BETKE, OTKY/1a OEpyTCsl XBOMHKH).

2. IIpoBeaeHune onbITOB

2.1. Aaroputm onpejesieHUs1 KJIACCOB MOBPEKICHUS M YCHIXaHUSA XBOH

O6opyaoBanue u mocyaa Marepuan

1. JIyna 1. XBost cocHBI B Bo3pacTte 2 neT, He MeHee 30 mrTyk

2. JIuneiika wim MIJITUMETpOBasi Oymara

AJITOPUTM NpPOBeIeHHS ONbITA Bonpocsl u 3aganus
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1. OcMOTpeTh XBOO ITPH [TOMOLH JIYIIBI.

2. Pa3nenuTh BCIO XBOIO HA COOTBETCTBYIOLIUE
KJIACChI IO MPU3HAKAM [TOBPEKACHUS U YCHIXaHUS
COTJIaCHO OIEHOYHOM Tabnwuie 1 u pucyHky 1.

3. IloxcunTaTh KOJIMYECTBO MOBPEXKIEHHBIX
XBOMHOK B Ka)KJIOM KJIacce.

4. IlogcunTaTrh KOJUYECTBO XBOUHOK C
MpU3HAKaMU YChIXaHHUs MO KJIaccaM.

1. 3a"ecTy JaHHbBIE IO KOJIMYECTBY
MIOBPEXK/ICHHBIX XBOWMHOK B TaOIUILY 2.

2. 3aHecTH JaHHbIE 10 KOJIMYECTBY
XBOMHOK C IPU3HAKaMHU YCBIXaHHS B
Tabnuiy 3.

2. PaccunTath NPOLECHT MOBPEXKICHHBIX U
XBOMHOK C IPU3HAKaMH YCBHIXaHUS
OTHOCHTEJBHO O0IIEro KOJIMYecTBa
COOpaHHBIX XBOMHOK.

OneHouyHas TadJaUI A

Tabmura 1

OueHka NoBpexXIeHUsI U YCHIXaHUSI XBOH

Knacc moBpexnennsi | Buabl moBpe:xaeHuii XBou XapakTepucTHKA YCHIXaHUS XBOH
/ kaacc ychbIXaHUs
KIT1/KVY 1 XBOUHKA 0€3 IsATeH Her cyxux y4yacTkoB
KIT2/KV 1 XBOUHKA ¢ HEOOIBIIMM YUCIIOM | HeT cyxux y4acTkoB
MEJIKUX NATEH
KII3/KVY 2 XBOWHKA ¢ OOJIBIIMM YHCJIOM | YCOX KOHYHK 2-5 MM
YEPHBIX 1 KEJNThIX MATEH
-/KVY 3 - Vcoxna 1/3 XBOUHKH
-/KY 4 - Ycoximo 0OoJjiee MONOBHHBI XBOMHKH
WJIU BCA XBOMHKA JKENTas U cyxas
Knacce! moBpexneHus (HEXpO3kI) 1 2 3
Kinacchl yceIxaHus 1 1 1 2 3 4

Puc. 3. Knaccel noBpexxaeHus U YChIXaHUsI XBOU

3. O6padoTKa pe3yJIbTATOB ONBITOB
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Onpe)le.nefme KJIacca nmoBpeEKICHUS XBOU

Ta0mnuua 2

Kiacce KIT1 KIT2 KII 3
MOBPEXKICHUS
XBOU
Howmep XBOMHKH 0€3 MATCH XBOHMHKH C HEOOJBIITUM XBOMHKA C OOJIBIITUM
JepeBa YUCJIOM MEJIKUX MATEeH YUCJIOM YEPHBIX U
KEINTHIX MATEH
IIT. IIT. % IIT. %
1
2
3
Mecro
oTbopa
Marepuaia
BriBo: % XBOMHOK — 0e3 MATeH, Ha % HEOOINBIIOe YUCTIO MEJNKUX MSATeH

KEJITOrO I[BeTa, Y % MHOTO TIATEH 10 Beeit aymne. Takum 00pa3om, TOMUHHPYET KJ1acc
MOBPEXICHHSI XBOU.

Tabnuma 3
OmnpenesieHne KJIacca yCbIXaHUsI XBOH
Kracc KV 1 Ky 2 KV 3 KV 4
TIOBPEKICHHS
XBOU
Howmep VY XBOMHKH HET VY cox KOHYHMK Ycoxina 1/3 Ycoxio Gonee
nepeBa CYXHX y4acTKOB XBOUHKH Ha 2-5 XBOUHKH MIOJIOBUHBI
MM XBOWHKH WU BCS
XBOUHKA XKeJTas U
cyxas
IT. % IT. % IIT. % IT. %
1
2
3
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Mecto

otbopa
marepuaia
BriBon: % XBOUHOK OTCYTCTBYIOT CYXU€ YUaCTKH, Y % ycOX KOHUMK XBOUHKH,
y % ycoxia TpeTb XBOUHKH, % XBOMHOK — IOJIHOCTBIO cyxue. Takum oOpasom,
JTOMUHHPYET KJIaCC MOBPEXKICHHSI XBOU.

CrenaiiTe BBIBOJ O YUCTOTE BO3/yXa Ha MCCIIEYyEMOM TEPPUTOPHUH 10 TaOIuUIE 4.
Krnacc yucTOTBI BO3/1yXa OMPEACsCTCs IPH MEPECCUCHUN KIIacca MOBPEXKICHUS XBOU
Ha moberax 2 roja »KH3HH U MAKCHMaJIbHOTO BO3pacTa XBOM Ha BETKE.
Tabmnna 4.
OnpeneneHue KJiacca 3arpsisHeHHsI BO3IyXa

Kuaacc moBpexaeHusi XBOM Ha moderax 2-rorojaa »xKu3Hu

MakcumasibHbIH
BO3pPacT XBOH 1 2 3

4 I [-1I I

3 I II mr-iv

2 II I v

2 — v V-V

1 — v V-VI

1 — — VI

VYcnoBHble 0003HAaUEHUs Kilacca 3arps3HEeHus Bo3nyxa: | — maeanbHO uumcthlif; 11 —
yucteiid; [II — oTHOCHTENBHO YHMCTBIA («HOpMay); IV — 3arps3HeHHbld («TpeBOTa»); V —
rpsA3HbIN («omacHo»); VI — oueHb rps3HbIN («BpeIHO»), ( — ) HE BO3MOXHBIE COUETAHUS.

4. 3aBepmarommii 3tan: PazpaboTka kapThl cTENEHH 3arps3HEHHOCTH aTMOCc(epHOro
BO3/lyXa Ha TEPPUTOPUU UCCIICOBAHUS C YKa3aHUEM MCTOUHHKOB 3arpsi3HEHUS; IPE3CHTALIMS
pe3yabTaTOB HCclenoBaHus. [loAroToBka yCTHOrO COOOIIEHUS U TMPE3EHTAIlUU 10
pe3yiabTaTaM IpOBEICHHOTO UCCIEOBAHUS.

TpedoBaHus K YCTHOMY COOOLICHUIO:

— IPOJOJKUTENBHOCTH: A0 10 MUH;

— CTPYKTYpa: KpaTKas akTyaJIbHOCTh UCCIIECOBAHNS, THIIOTE34, 11e7Th, 3a7a49H, 00 bEKTHI
Y METO/IbI, IONyYeHHBIC PE3yIbTaThl U UX 00CYKIeHHUE (MIPEICTABICHHUE MTPOIYKTAa), BEIBOIBL.

TpeGoBaHus K CTPYKTYype Npe3eHTALMU:

1. TuryneHblii cnaiin. B BepxHeil dacTu crnaiiia HEOOXOIUMO OTPa3UTh
nHpopmanno 00 00pazoBaTeNIbHON OpraHu3ali, B KOTOPOl MPOBOAUIIOCH
uccienoBaHre. B IEHTpanbHON YacTW ciaifjie yKa3blBaeTcs Tema y4eOHO-
HCCIIEIOBATEILCKOTO MPOEKTAa. B HIKHEH YacTH CIpaBa YKa3bIBalOTCS
YYaCTHUKHU MIPOEKTA, BHITIOIHSBIINE PAOOTY;

AKTYyaJbHOCTb;
I'unotesa, 11e1b, 3a7a4u;
4. OOBEKTBHl M METOJIbI UCCIEAOBAHMS (MOTYT OBITh Pa30MTHI HA JBa Cllaliia U

w0
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OoJee);

5. PesynbraThl HcciaenoBaHuii. Moryt ObITh NMPEACTABICHBI B BUIC PHUCYHKOB,
rpadukoB, ¢ororpaduid, TaOMUI, KOTOPbIE MOJDKHBI HMMETh CKBO3HYIO
HyMEpAaI{IO U Ha3BaHHE. KOJIMYECTBO CJIAIOB 3aBUCUT OT 00beMa MaTepuaa,
HO HE JIOJDKHO TPUBBINIATH OTBEACHHOTO BPEMEHH Ha cooOmeHue. MOXHO
MPEJICTaBIATh MaTepHal HE B TMOJHOM OOBEME, a TOJBKO CaMbl BaXKHBIC
MOMEHTHI;

6. BrIBOAOBI;

7. 3axmountensHbli (“biaromapro 3a BHuManue” win “Crnacubo 3a BHUMaHueE”).

JIJis co31aHust KaueCTBEHHOM IIPE3CHTAMK HEOOXOAMMO COOTIOAATh PSiI TPEOOBAHMIA:

O6mue 5. Ilpesenrtauus 10KHA HAUMHATHCS C TUTYJIBHOTO ClIaiijia, TIe

TpeboBaHus YKa3bIBAETCs TEMa, CBEACHHS 00 aBTOpE U T.I.

6. Ha cnaitmax HeoOX0aMMO pa3MeIaTh TOIbKO TE3UCHI, KIIOUEBHIE

cioBa, rpaduvecKre MaTepralbl (CXeMbl, pUCYHKH, TaOIuIIbI, PoTo

U T.IL).

Hcnonp30BaTh €AUMHBIN CTUITH OOPMIICHUSI.

8. KommyecTBo cnaiiioB JTOJKHO OBITH JIOCTATOYHBIM JUISI PACKPBITHS
TeMBI, HO He Oojiee 20-TH.

~

MpudTs 6. Crenyer UCHONB30BaTh CTaHIAPTHHIC, IIUPOKO PACIPOCTPAHEHHBIE
mpudThl, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u 1p.;
7. Pazmep mpudTa 1151 3ar0JI0BKOB — HE MeHee 24, 71 nHGOpMAaIiK He
MeHee 18.
8. He pexomennyercs MCIOJIb30BaTh pa3Hble TUIBI HIPU(TOB B OJHOM
Mpe3eHTAINH.

9. Jlns BblmeneHus HHPOPMAIMU CIEAYET HCIOJIb30BATh >KUPHBIN
HIpUQT, KypCUB WU MTOAYEPKUBAHUE.
10. He 310ynoTpe6isTh NponucHbIMU OyKBaMHU.

®on 3. XenarenpbHO UCIIOIB30BaTh OJIHOTOHHBIHN (1)OH HCAPKUX MACTCIIBHBIX
TOHOB.
4. ﬂJ’IH (I)OHa OpeANOYTUTCIIbHBI XOJIOAHBIC TOHA.

Hcnonb3oBanue 3. Ha omHoMm cmaiiie peKOMEHIyeTCsl HMCIOJb30BaTh HE Oosee 3-X
IIBETA [[BETOB: OJUH /751 OHA, OJTUH JJIsl 3aT0JIOBKA, OJMH JIJISl TEKCTA.
4. Jlns ¢poHa U TEKCTa UCHOIb30BaTh KOHTPACTHBIE I[BETA.

[IpencraBnenue 4. PeKoMeHIyeTCs UCMOJb30BATh KOPOTKUE CJIOBA U MPEITOKEHHUS.
uHhopManuu 5. MuHUMH3UPOBaTh KOJIUYECTBO MPEAJIOroB, Hapeuuii,
MpUIaraTeabHbIX.
6. 3arojoBKHU JOJKHBI PUBJIEKaTh BHUMAaHHUE ayAUTOPHUU.
O0BeM He crouT 3amonHsATh OOMH CJIai] CHWUIIKOM OOJBIIMM O0O0OBLEMOM
uHhopManuu nH(pOpMaLIUU: JTIOJU MOTYT €IMHOBPEMEHHO 3allOMHUTH HE 0olee Tpex

(hakTOB, BBIBOJIOB, OTIPEICIICHUIA. -
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2.2. OueHoyHble CcpeACTBAa PYOEKHOro (TeMATHYECKOI0) KOHTPOJIA IO
aucuuminne «buosorus»

PyOexuspiii koHTponp 1o aucuuivinHe «buojorus» mnpoBoauTcs B - popme
KOHTPOJIbHBIX paOOT Ha OTAEIBHBIX 3aHATUSAX TOCIIE 3aBEPILCHHUS U3yUSHHSI TIEPBOTO, BTOPOTO,
TPETHEro U YeTBEpTOro pasnenos. [locie 3aBepiieHus maToro pasziena pyoexKHbIH KOHTPOIb
npoBOIUTCS B (popMe 3amuThl Kelca: TNPEeACTaBICHHUS pE3yIbTaTOB pEIICHUS KeHCOoB
(BBICTYILIEHUE C ITpe3eHTaluei ). PyOexHblii KOHTPOJIb MIECTOTO pa3/iena MPoOBOIUTCS B popme
3alUThl MPOEKTA: MPEACTABICHUS PE3YJIbTATOB BBIIOIHEHUS y4E€OHO-UCCIIEI0BATENIBCKOIO
MPOEeKTa (BBICTYIIEHUE C MPE3CHTaUEH ).

[TpuBenem mpuMepsl 3a1aHUH ISl K&KAOTO THUIIA PyOS)KHOTO KOHTPOJIS.

1. KonTposabHasi padora “MoJieKy/JIAPpHbIA YPOBEHb OPraHU3aIUU sKUBOT0”.

B pesynbrare ocBoeHus meporo pazgena “Kierka — cTpyKTypHO-(QYHKIIMOHATBHAS
€IMHUIIA )KUBOTO”” 00y4aroIuecs CMOTYT:

— XapaKkTepu30BaTh CTPOCHHE W (YHKIMHM OCHOBHBIX OHOIIOIIMMEPOB, KIETKH U €¢
CTPYKTYPHBIX 3JIEMEHTOB;

— ONPEEIIATh Pe3yJIbTaThl U3MEHEHHS TEHETUYECKOT0 KO/1a B MPOIIECCax MaTPUYHOIO
CUHTE3a;

— OpraHu30BBIBATH HAOIIOJIEHWE OHOJOTUYECKHX OOBEKTOB HAa MOJEKYISIPHOM U
KJIETOYHOM YPOBHE.

KontponbHast paboTa mpencraBisieT coO0H 3amaHusi B TECTOBOH (hopMe pa3iudHOro
YPOBHSI CIIOKHOCTH: “HU3BKUN ", “‘CpeAHUIT” U “BBICOKUN . B 3aBUCUMOCTH OT TUIA U TPYJHOCTH
3aJlaHusl €r0 BBINIOJIHEHUE OLIEHHWBAETCS Pa3HbIM YUCIOM OayljioB. BbINONHEHHE KaXI0ro
3a/laHusl ““HU3KOTO” YpPOBHS CIOKHOCTH OIleHHBaeTcs | Oamiom. 3a BBIMOTHEHHE 3aJaHUI
“cpenHero” ypoBHSI CIIOXKHOCTM B 3aBUCUMOCTH OT IIOJHOTHI M MPaBUIBHOCTU OTBETa
MprcBanBaeTcs 10 2 6aioB.

K 3amanuio “BbICOKOro” ypOBHS CIOKHOCTM OTHOCUTCS peuieHue 3aznad. [lpu
MIPaBUILHOM pEIIEHUH 3aJJaHUH “BBICOKOT0” ypOBHS IMpUCBauBaercs 3 Oaia.

3aiaHus BceX YpPOBHEHN CII0KHOCTHU MPOBEPSIFOTCS ABTOMATHUECKH.

Pacnpenenenue 3ajaHuii o ypoBHSM CIIOKHOCTH IIPECTABIICHO B CIIEAYIOLIEH Tabnule:

Yposennb baun IIpouentHoe Tun Bonpocos
CJIOKHOCTH coJep:KaHue
3aJaHus 3aJJaHui
Huszkuii 1 65% - 3aJ1aHUs C BBIOOPOM OJHOTO MPABUIEHOTO
OTBETa
Cpennuit 2 15 % - MHO>KECTBEHHBII BBIOOD;

- BOITPOCHI HA YIIOPAAOYHNBAHUC U
YCTaHOBJICHHC HpaBHHBHOﬁ
OCICa0BATCIBHOCTHU

Beicoknii 3 20 % - CUTYallUOHHBIE 3aJa4X U BOIIPOCHI
MpelycCMaTpUBAIOLIUE Pa3BEPHYTHIN OTBET

Kpurepuu ornieHuBaHus py0eKHON KOHTPOIBLHON paOOTHI:

Ounenka IIpoueHT BBINOJIHEHUS

42



“OTIUYHO” 85-100%

“xopouio” 70-84%

“yIIOBJIETBOPHUTEIILHO 50-69%
“HEeyI0BJIETBOPUTEIIBHO” MmeHee 49%

1. A3otucTtoe ocHoBaHue ajieHUH B Moiekyie JIHK kommiementapHo...

1) ryanuny;
2) LIUTO3UHY;

3) ypamuiy;
4) THMHUHY.

2. K myprHOBBIM a30TUCTBIM OCHOBAHUSAM OTHOCSITCSL...

1) aieHUH U I'YaHMH;
2) r'yaHUH ¥ LIUTO3UH;
3) WUTO3MH U ypaIu,
4) ypatui u aJieHuH.

3. Beibepute @pynkunro uPHK?
1) XpaHeHHe reHeTHYeCKO HHPOPMAIHY;

2) TpaHCIIOPT aMUHOKHCIIOTHI B puOOCOMY;

3) BXOJUT B cOCTaB puOOCOM;

4) nepenoc reneruyeckoit nngopmaumio ot JJHK k pudocome.

4. KiieTku syKapuoT HE COJIepIKar...
1) nu3ocom;

2) pubocom;

3) me30coM.;

4) komruiekca ['onbpxu.

5. KitleTku npokapuoT cojepaxar...
1) KJIETOUYHBIH LIEHTP;

2) SHJIOTUTA3MATUYECKYIO CETh;

3) pu06OCOMBI M ME30COMBI;

4) xomruiekce ['obIKHU B IM30COMBI.

6. Kakue opranonibl BCTPEYAIOTCSA TOJIBKO B PACTUTEIbHBIX KIETKaX?

1) sHI0IIIa3MaTHYECKASI CETh;
2) IIacTuabI;

3) MUTOXOHIpUH;

4) xomrutekc ['ombKu.

7. B meTadazHol XpOMOCOME BBIJICTISIOT. .
1) nieun u HEHTpocoMy;

2) IEHTPOCOMY U IIEHTPHOJIH;

3) LUEeHTPUOJIN U LIECHTPOMEPY;

4) HueHTPpOMepY U IJIeYH.




8. K aBToTpodam oTHOCSTCH...

1) BupychI;

2) XeMOCHHTEe3UPYIOIHe OAKTEPHH;
3) rpubdsI;

4) mapa3uTH4YECKHuE OAKTEPHH.

9. Tpanckpumnius — 3TO...

1) cBsa3piBanne aMuHOKHUCIOTH ¢ TPHK;
2) mepeHoc aMUHOKHCIIOTH B pHOOCOMY;
3) yaBoenue monekyisl JJHK;

4) cunte3 ”PHK na marpuue JJTHK.

10. Ecan xonupyromasi 6emok 4acte reHa conepkut 6000 map HYKJIEOTHIOB, TO CKOJBKO

AMHUHOKHCIIOT B KOJUPYEMOI MoJieKyJe Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeyncieHHbIx 00JIe3HeN, BEI3BIBAIOTCS BUPYCAMHU?
a) TyOepkyIne3 u qudTepus;

0) Audrepus u CIIN/;

B) CIIU/I u rpunm;

T') TPUIII ¥ TYOEepKYIe3;

12. B pe3ynbTaTe nepBoro Jej1eHus Meio3a IpPOUCXOANT:
a) yBeJInMueHue Habopa XpoOMOCOM;

0) yMeHbIIeHHE HA00pa XPOMOCOM;

B) COXpaHEHUE UCXOJHOI0 Habopa XpOMOCOM.

13. Yro npoucxoaut B aHagaze Il meiioza?

1) cnupanuzanus XpoMocoMm;

2) pacX0KJIEHUE K TOJI0CaM JIByXpPOMAaTHIHBIX XPOMOCOM;
3) pacxo:kIeHue K MOJKCaM XPOMATH/;

4) pacronoxeHre XpoMOCOM B IUNIOCKOCTH SKBaTOPa KJIETKH.

14. YcTaHOBUTE COOTBETCTBUE

Oprasounn OyHKIUA
1) pubocoma A) nepeBapuBaHNE OTMEPIINX KIETOK
2) XJIOpOILIAcThI b) ¢potocunTes
3) TU30COMBI B) cunres 6enka
4) ueHTpHOIH I') o6pazoBanue BepeTeHa JIeIeHUs
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Oranon: 1-B; 2-b; 3-A; 4-T

15. Beibepure XMMHUYECKHE DJIEMEHTHI KJIETKH, KOTOpPbIE BXOAST B COCTaB OPraHUYECKUX
BEIIECTB:

1) kanb1mii;

2) yriieposu;

3) HUHK;

4) Boaopon;

5) KucJopoa;

6) Menb;

7) a3orT.

16. YcraHoBUTE COOTBETCTBUE

['pynnbel aMUHOKUCIIOT [TpencraButenu
1. HeliTpanbHble A) riyraMuHOBas KMCJI0Ta
2. Kucneie b) nu3un
3. OcHOBHbBIE B) ananun

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

17. B monexkyne JJHK nykineotuas, comepkamme aneHuH, cocTaBisoT 10%. Ckonbko
MPOLIEHTOB B IAHHOW MOJIEKYJIe HYKJIEOTH OB, COJIePKALINX IUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monexyne PHK nykneotunsl, conepxamue ypauui, coctaBistoT — 30% u anenus —40%.
CKOJIBKO MPOLIEHTOB aICHWJIOBBIX HYKIEOTUAOB coaepxkutca B nenu JJHK, komrmemenTapHoit
TOU, HAa KOTOpO# cuHTe3upoBanach 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Vuacrok monexynsl JJHK cocrout n3 60 nap nHykneorngos. Onpenenure JUIMHY 3TOTO
yuacTka (paccrosiuue Mexay Hykieotuaamu B JIHK cocrasnser 0,34 Hm)

1) 20,4;

2) 24;

3) 10,2;

4) 30.

20. ®parment wmosekynsl JIHK comepxut 1230 HykieoTHAHBIX OCTaTKOB. CKOJBKO

aAMHHOKHUCIIOT OyZeT BXOJHUTh B cocTaB Oenka?
1) 205;
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2) 410;
3) 408;
4) 360.

2. 33HII/ITa KelicoB: NMPpEeaACTaBJCHUE PE3YJIBTATOB PCIICHUA KelicoB.

3ammTa Keiica SBISIETCS PyOEKHBIM KOHTPOJIEM IO MATOMY pasneny “buonorus B
KHU3HHU, B pe3yJIbTaTe U3y4yeHHsI KOTOPOro 00y4aroIuecs: CMOT'yT:

— QaHAJM3MPOBATh OSTHUYECKUE AaCIEKTHl COBPEMEHHBIX HCCIECIOBAHUNA B OOJIACTH
OMOTEXHOJIOTMH U T€HETUYECKUX TEXHOJIOTUH.

J1Jis 3amuThl KeicoB 00yJaromuMes Heo0xoaumo B pamMkax BCP moAroToButs yctHoe
cooOIIeHUE 10 pe3yJbTaTaM PELIeHUs Kelica ¢ TOArOTOBKOM Mpe3eHTaIHiA.

KpI/ITepI/II/I OLICHUBAHHUA YCTHOT'O COO6H.I€HI/I$[Z

Baniabl
Kpurepun
OllCHUBAHUSA
1 6aan 2 0aj1a 3 0a1a
1. CooTBeTCTBHE coJiepKaHue J0KJIaa cojiepKaHue coJiepKaHue
COJIepXKaHus JOKJIaAa | JUIIh YaCTUYHO JIOKJIaza, 3a JOKJIaga
3asIBJICHHON TeME COOTBETCTBYET HUCKJIIOUEHUEM COOTBETCTBYET
3a9BJIEHHOU TEME OTIICIILHBIX 3a4BJIEHHOU TEME U
MOMEHTOB, B IIOJIHOW Mepe €€
COOTBETCTBYET pacKpbIBaeT

3as1BJICHHOI TeMe U
B IMOJIHOW Mepe €€
pacKpbIBaeT

2. CreneHp
PaCKpBITUS TEMBI

packphITa Majas yacTb
TEMBI; TIOMCK
uHpopMaIUU TpoBeIEH
MMOBEPXHOCTHO; B
U3JI0KEHUU MaTepHasa
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

TeMa pacKphITa
XOpOIIIo, HO HE B
MIOJIHOM 00BEME;
uH(popManuu
MIPEJICTaBICHO
HEJ0CTaTOYHO; B
OTJIENBHBIX CITyYasx
HapyIICHA JIOTHKA B
U3JI0KCHUT
MaTepuaia, He
COBCEM JIOCTYITHO

TeMa pacKphITa
MMOJTHOCTBIO;
MpeICTaBJIeH
000CHOBAHHBIN
00BEM
uH(popMaLnu;
H3JI0KEHUE
MaTepuaia
JIOTUYHO, TOCTYITHO

3.YMeHue 10CTynHo
Y TIOHATHO TIepeaTh

W3 IIPEACTABICHHOMN
MIPE3EHTALIMHN HE COBCEM

Ha OCHOBE
MPECTaBICHHON

Ha OCHOBE
MPEICTaBICHHON
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COACPIKAaHUC JOKJIaaa
B BUJC IMPE3CHTAlNU

MIOHSITHA TEMaTUKa
UCCIIeI0BaHMsl, AE€TaIN
HE PaCKpBIThI

pe3eHTAINH
dbopmupyercs
oO1iee MOHUMaHKE
TEMaTHKH
UCCJICTIOBAHMS, HO
HE SICHBI JICTaJIH

Mpe3eHTAINH
dhopmupyercs
MOJIHOE TIOHUMAHHE
TEMaTHKH
UCCIICIOBAHMS,
PaCKpBITHI JETaH

OneHuTe NPEe3eHTAIMIO 0 CIEAYIOIIUM KPUTEPUSIM:

€C COACPpIKAaHUC

Kpurepun Bbanabl
OLlEHUBAHUS
0 1 2
IIOJIHOTA uHpOpMaIHs, uH(popmanus, Ipe3eHTalus
HCIOJIb30BAHUS UCIoNib3yeMasi B MPEJICTABICHHAS B | COAEPIKUT MOJIHYIO
y4eOHOro Marepuana | mpe3eHTaliH, He MIPE3CHTALINH, 1 YETKYIO
OTHOCHUTBHCSI K TEME OTHOCHUTCS K Teme, | uHdopmanuio,
HO HEJJOCTaTOYHO JOCTaTOYHYIO JUIsS
MOJIHO PAacKPBIBAIOT | (hopmMupoBaHUS

IIPEJICTaBJICHUS O
TeMe

JIOTUKA WM3JIOKESHUS
Marepuaia B
COOTBETCTBUU C
MJIAaHOM ¥ TEMOM
3aJaHus

Marepuan
MpE3EHTAlNU HE
COOTBETCTBYET TEME,
IIJIaHA HET

MaTepuan
MPE3eHTAlUN
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, TJ1aH
MIOCTPOEH HE TOYHO

Marepuall,
MPUBEJACHHBIN B
MpEe3EHTalNU
IIOJTHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHnusT U
COCTaBIICHHOMY
TJIaHy

TEPMHUHOJIOTHYECKAs U
opdorpaduyeckas
IPaMOTHOCTh

B TIPE3CHTAINH
IIPUCYTCTBYIOT
opdorpapuyeckue
OIMOKH, HE BCE
TEPMHHBI IPUMEHEHBI
O CYIIECTBY

B IIPE3EHTAIUN
MPUCYTCTBYIOT
opdorpaduyeckue
OIIMOKHU, TEPMUHBI
PUMEHEHBI BEPHO

B IIPE3EHTAIUN
OTCYTCTBYIOT
opdorpadpuueckue
OLIMOKHU, TEPMUHBI
PUMEHEHBI BEPHO

aKKypaTHOCTb U
OpPUTMHAIILHOCTh
IIOCTPOEHHUS

Mpe3eHTAIHS
MoCTpoeHa 0e3 ydera
KOMITO3UIIUHT
claimoB, 0e3
COOTIOICHHUS
TpeOOBaHMI K
mpudram u
[[BETOBOMY
oopmienuio

Ipe3eHTaIHS
MIOCTPOCHA C
y4eToM TpeOOBaHUI
K ohopmIIeHHTO, HO
HET €MHOTO
odopMIICHHS
CJIaiIOB

pe3eHTaIUs
MIOCTPOEHA B
MIOJIHOM
COOTBETCTBHUU C
TpeOOBaHUSIMU
odopmIIeHuUS,
UCIOJIb30BaH
OpUTHHATBHBIN
MOAXO0M K
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odopmiteHn O
CJIalIOB

Ixkana nepeBoaa 6a/1JI0B B 0OTMETKY

17-15 6amnoB - «5»

14 - 9 GamioB - «4»

8-6 6ayoB -«3»

Menee 6 6aI0B I OTCYTCTBHE PAOOTHI - «2»

3. 3ammTa mnNpoeKTa: MNpeacTAaBJeHHE Pe3yJbTATOB BbINOJHEHUS Y4eOHO-
HCCJIe0BATEILCKOI0 IIPOEKTA.

3amuTa MOpoeKTa SBISETCd PYOEKHBIM KOHTpPOJIEM IO UIECTOMY pasfeiy
“BHOYKONIOTUYECKUE HCCIEAOBaHUsA”, B pe3ylbTaTe H3YYEHHUsS] KOTOPOTO OOydarouruecs
CMOTYT:

— OIKCHIBATh METO/Ibl OMOIKOIOTUYECKUX UCCIIEeI0OBAHUI;

— IJIAHUPOBATh OMOIKOIOIMUECKUN IKCIIEPUMEHT;

— MPOBOJIUTH OMOIKOJIOTUYECKUN IKCIIEPUMEHT;

— UHTEpPIPETUPOBATH PE3YIbTAThl IPOBEJECHHOIO OMO3KOJIOTMUECKOI0 HIKCIIEPUMEHTA
C HCIOJIb30BAaHUEM KOJUYECTBEHHBIX METO/IOB.

JUis 3amuThl IPOSKTOB OOydJaromuMcs HeoOxoaumo B pamkax BCP moarorouts
YCTHOE COOOLIEHHE MO Pe3yNbTaTaM BBIMOJIHEHUS Y4eOHO-HCCIeI0BaTEeNbCKOrO MPOEeKTa ¢
MIPE3EHTALAMN.

TpeboBanust kK mpe3eHTAIMH U COOOIICHUIO OMICAHBI B IPHUMEPE BBIMTOJIHEHUS y4eOHO-
HCCIIEIOBATENbCKOIO IPOEKTA.

Kpurepun orieHnBaHus1 YCTHOTO COOOIIEHHUS:

bamisl
Kpurepun
OLlCHUBAHUS
1 6aan 2 0as1a 3 0as1a
1. CooTBeTcTBHE coJiepKaHue J0KIaia coJiep)kaHue coJiep>KaHue
coJiepXaHusl JOKJIaa | JUIIb YaCTUYHO JIOKJIazaa, 3a JOKJIaaa
3asIBJICHHOM TeMe COOTBETCTBYET HCKITFOUCHHEM COOTBETCTBYET
3asBJICHHOUN Teme OT/ENbHBIX 3asIBJICHHOU TeMe U
MOMEHTOB, B MOJIHOW Mepe €€
COOTBETCTBYET pacKpbIBaeT
3as1BJICHHOU Teme U
B IOJIHOW Mepe €€
pacKpbIBaeT
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2. Crenesnb
PaCKpPBITHS TEMBI

packpbiTa MaJias 9acTh
TEMBI; TIOUCK
nH(pOopMauy TPOBEAEH
MMOBEPXHOCTHO; B
W3JI0KEHUU MaTepHasa
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

TeMa pacKphITa
XOpOIIIO, HO HE B
IIOJIHOM 00BEME;
uHpopmaruu
MIPEJICTABICHO
HEIOCTaTOYHO; B
OTJICBHBIX CITydasx
HapyIleHa JIOTHKa B
U3JI0)KEHU U
marepuaia, He
COBCEM JIOCTYITHO

TeMa pacKphITa
[MOJHOCTBIO;
MpeICTaBJICH
000CHOBAHHBIN
00BEM
nHpopManuu;
H3JI0KEHUE
MaTepuaia
JIOTUYHO, JIOCTYITHO

3.YMeHue 10CTynHO
U TIOHSATHO TIepeaaTh
coziepKaHue JIOKJIa1a
B BHJIC ITPE3CHTALIUH

W3 PEACTABICHHOMN
MIPE3EHTALIMN HE COBCEM
IIOHsATHA TEMaTHKa
nccIeA0BaHus, 1eTalu
HE PaCKPBITEI

Ha OCHOBE
NPE/ICTaBICHHOM
MPEe3CHTAIINH
dbopmupyercs
o0111ee MOHUMaHUE
TEMaTHKH
UCCJICIOBAHMS, HO
HE SICHBI JeTalu

Ha OCHOBE
MPEICTaBICHHOM
MPEe3CHTAIINH
dbopmupyercs
MOJIHOC TIOHUMAHHE
TEMaTHKH
UCCIICIOBAHMS,
PaCKpBITHI JeTalIN

OneHuTe NPe3eHTAIHIO M0 CIETYIOIIUM KPUTEPUSIM:

€€ COACPpIKAaHUC

Kpurepun bayibl
OlLleHUBAHUS
0 1 2
ITOJIHOTA nHpopmanus, uH(popManus, IIPE3CHTALNS
HCII0JIb30BAHUS HCIIOJIb3yeMas B IIPEJICTABICHHAA B | COAEPIKUT MOJIHYIO
y4eOHOro Marepuana | Ipe3eHTaluH, He Mpe3eHTallH, U YETKYIO
OTHOCHUTBCSI K TEME OTHOCUTCS K TeMe, | nHpopMmarluio,
HO HE/I0CTaTOYHO JOCTaTOYHYIO JUIS
MIOJTHO PAaCKPBIBAIOT | popMUpOBaHUS

MPEACTABICHUS O
TEME

JIOTHUKA M3JIOKEHUS
Marepuaia B
COOTBETCTBHH C
MJIaHOM U TEMOM
3aJIaHus

Marepuan
MPE3CHTAIH HE
COOTBETCTBYET TEME,
IIJIaHa HET

MaTepHan
Mpe3eHTAINN
YaCTHYHO
COOTBETCTBYET TEME
3aJlaHusl, TaH
MOCTPOCH HE TOYHO

Marepuall,
MIPUBEJACHHBIN B
Mpe3eHTalNN
MMOJHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHus U
COCTaBJICHHOMY
JIaHy
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TEPMHUHOJIOTHYECKAs U
opdorpaduyeckas
IPaMOTHOCTh

B IIPE3CHTAIMN
MPUCYTCTBYIOT
opdorpapudeckue
OIIMOKH, HE BCE
TEPMHUHBI IPUMCHCHBI
IO CYILECTBY

B IIPE3CHTAIINH
MPUCYTCTBYIOT
opdorpaduyeckue
OIIMOKH, TEPMHUHBI
MPUMECHEHBI BEPHO

B IIPE3CHTAINH
OTCYTCTBYIOT
opdorpadudeckue
OIMUOKH, TEPMUHBI
MIPUMEHEHBI BEPHO

aKKypaTHOCTb U Mpe3CHTaLHS Ipe3eHTAIHSA MPe3CHTAIHS
OpPUTHHAIILHOCTH nmoctpoeHa 0e3 ydyera | IOCTpOEHa C MOCTPOCHA B
MOCTPOCHHS KOMITO3ULIUU y4eTOM TpeOOBaHUH | TOJTHOM
claiios, 6e3 K O)OPMJIICHHIO, HO | COOTBETCTBHH C
coOMroAeHUS HET €JIMHOTO TpeOOBaHUAMU
TpeOOBaHMH K odopMIIeHHUS odopmIIeHuUS,
mpudram u CJaiaoB HCIIOJIB30BaH
I[BETOBOMY OpPUTHHAIILHBIN
o opMIICHHUIO MOJIXOJT K
0(OpMIICHHUIO
CJIAiI0B
Kputepuu oleHWBaHMs 3alIMThl MPOEKTa: OalUlbl 3a YCTHOE COOOLICHHE W

MIPE3SHTAIMIO CYMMHUPYIOTCS. OIICHKA BBICTABIISICTCSI B COOTBETCTBUHU CO IITKAJIOMN:
17-15 6amnoB - «5»

14 - 9 6aymioB - «4»

8-6 0amoB -«3»

Menee 6 6amI0B WM OTCYTCTBUE PAOOTHI - «2»
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2.3. OIIeHO‘lH])Ie cpeacrea HpOMe)l(yTO‘lHOﬁ aTTecTAllMM N0 JUCHUILINHE «BHoJI0oruss»

[TpoMexyTouHass KOHTPOJIb IO AUCUMILIMHE «buosorus» mpoOBOAUTCS B BUIE
MMCbMEHHOW UTOrOBOM KOHTPOJbHOU paboThl. KoHTponbHas pabora BkIOYaeT B cels /1Ba
TUIIA 33JaHUI: TECTOBBIE BOIPOCHI, HAPABIECHUE HA MPOBEPKY YCBOEHUS TEOPETHUECKOIO
MaTepuaiga, M 3aJadd M 3a/laHus, HaAIpaBlICHHbIE HA TPOBEPKY CHOPMHPOBAHHOCTHU
MIPAKTUYECKUX YMEHUM.

Yacte 1 comepkut 15 3amanuii ¢ BBIOOPOM OJTHOTO BEPHOT'O OTBETA M3 YeThipex U 10
3aJaHuii C BBIOOPOM HECKOJBKHX BEpPHBIX OTBETOB, HAa COOTBETCTBUS OHOJOTHYECKUX
00BEKTOB, MPOLIECCOB U SIBICHUH.

Yacte 2 comepxuT 4 3agaud M3 pa3HbIX TEM JUCHUUIUIMHBI U 1 IpakTUKO-
OpUEHTHUPOBAHHOE 3a/laHue, (OPMUPYEMO B  COOTBETCTBUM C  METOJIUYECKUMU
PEKOMEHIallUsIMHU.

B 3aganusax 1-15 BeiOepuTe OUMH IPABUIBHBIA OTBET:

1. XUMHNYECKYIO OCHOBY XPOMOCOMbI COCTABJIAET MOJIEKVYJIA
1) ne30KkcUpUOOHYKIEMHOBON KUCIOTHI

2) puOOHYKIIEMHOBOM KHCIOTHI

3) nunuaa

4) nonucaxapuaa

2. VIAJIEHUE IUMEPOB TUMHWHA B MOJIEKVIJIE IHK [TPOUCXOAUT B
[TPOLECCE

1) TpancBepcuun

2) penapaiuu

3) pennuKanuu

4) Tpanchopmanuu

3. 1151 OBPA3OBAHUS JIMITUIHOT'O BUCJIOS BAXKHBI B3BAVMOJIEVICTBUA
MEXIY MOJIEKYJIAMU JIMTINOB:

1) BoJIOpOTHBIE ¥ HOHHBIE

2) NOHHBIE ¥ KOBAJICHTHBIE

3) KoBaneHTHbIE U THAPOPOOHBIE

4) Tonbko rupodoOHbIE

4. YIAJIEHUE JUMEPOB TUMHWHA B MOJIEKVYJIE JHK ITPOUCXOAUT B
I[TPOLECCE

1) penaparuu

2) Tpanchopmanuu

3) TpaHcBepcun

4) periukanuu

5. JUIS KJIETOK PACTEHUI HE XAPAKTEPEH CUHTE3

1) aMUHOKHUCIIOT

2) HYKJIEOTHIOB

3) ruKoreHa

4) dpochonununon

6. B [IPO®A3E MUTO3A JJJIMHA XPOMOCOMbBI YMEHBIIAETCS 3A CUET
1) TpanCcKpunIMU

2) penyIiMKaInuu

3) neHatypauuu

4) ciupanu3ainuu

7. BIIATOJAPA KOHBIOI' AT 1 KPOCCUHI'OBEPY ITPOUCXOJUT

1) yBennyeHue yuciia XpoMoCOM B/IBOE

2) oOMeH reHeTHYeCKOi nH(popMarreil MeXay TOMOJIOTUYHBIMH XPOMOCOMaMHU
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3) yMEHbIIEHHUE YUCIIa XPOMOCOM BJIBOE

4) yBenM4YeHHUE YUCIIAa TaMeT

8. IIOJIMITEINITU/IHBIE HEINW CUHTE3UPYIOTCA HA PUBOCOMAX,
HAXOOALINXCA:

1) B iuTO3051€ 1 MOAU(PUITMPYIOTCS TAKXKE B LIUTO30JIC

2) B LMTO3071€, 3aTeM MOAUPUIIMPYIOTCS B anmapate [ onbmku

3) Ha MeMOpaHe 3H/I0MIa3MaTHYECKOTO PETUKYIyMa, 3aTeM MOIU(PHUIIMPYIOTCS B anmapare
T"onpmxu

4) B IMTO3071€, 3aTeM MOAU(PUITUPYIOTCS B IFOMEHE JTH30COMBI

9. UIHTPOHBI BCTPEYHAIOTCA B 'EHAX

1) TonbKO DyKapuoT apxebGakTepuit

2) syKapuoT u dy0akTepuit

3) syOakTepwii u apxebaKTepuit

4) apxebakTepuii U 3YKapuoT

10. BCE PEAKIIMN CUHTE3A OPTAHUYECKUNX BEIIECTB B KJIIETKE
I[MPOUCXOAT

1) o6pazoBanuemM mosiekyn ATD

2) ¢ 0OCBOOOXKIEHUEM dHEPTHH

3) pacuierieHueM BEIIECTB

4) UCNOJIb30BaHHUEM YHEPTHH

11. U3 OJTHOM MOJIEKYJIbI HYKJIEMHOBOW KUCJIOTHI B COEJJUHEHUU C
BEJIKAMU COCTOUT

1) MuTOXOHIpUS

2) xpoMocoma

3) ren

4) xnmoporuiact

12. JOYEPHUE XPOMATU/IbI CTAHOBATCSA CAMOCTOSATEJIbBHBIMU
XPOMOCOMAMMU TTIOCJIE

1) cmapuBaHus TOMOJIOTHYHBIX XPOMATH/]

2) oOMeHa yyacTKaMH MEX,y TOMOJIOTMYHBIMU XPOMOCOMaMHU

3) pa3zaeneHus COeAUHSIONIEN X [IEHTPOMEPHI

4) BBICTpanBaHUS XpPOMOCOM B SKBaTOPHAIIbHON TNIOCKOCTH KJIETKU

13. TEHETUYECKMI KOJ] — DTO:

1) HaOop KJIETOYHBIX T€HOB

2) HYKJICOTHAHAS MOCIEN0BATEIbHOCTh T€Ha

3) reHeTHYeCKas IKCIPECCUs

4) cuctema 3amnucH reHeTHYecKOoi HHPpOopMaIu

14. B KAKUX N3 INTEPEUNCJIEHHBIX OPTTAHEJIJI CAMAS BBICOKAS
KOHIIEHTPALIMS Ca**

1) sanpe

2) MATOXOHJIPUSX

3) nuToINIa3ZMe

4) anmapare ['oybmxu

15. KAKME U3 IMEPEYNCIIEHHBIX HWKXE CTPYKTYP KJIIETKWM HE UMEKOT
MEMBPAHBI

1) nmu30cOMBI

2) XJIOPOILIACTBI

3) AAPBILKU

4) anmmapat ['onbmxu
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9Taj0HBI OTBETOB

Ne 3apganus 121345678910 11 |12 | 13 | 14 | 15

OTBET 1124113142311 4|2 |3 |4 |2]3

B 3ananusx 16-25 BbiOepUTE HECKOJIBKO TPABUIIBHBIX OTBETOB WJIM YCTAHOBUTE COOTBETCTBUE
WM TIOCJIEI0BATEIBHOCTD:

16. BOCCTAHOBUTE B UCTOPUYECKOM IIJTAHE ITOCJIEJOBATEJIBHOCTD
STAIIOB BO3JIEMCTBU YEJIOBEKA HA BUOCDEPY:

1) ycuseHue BIUSHUS HA MPUPOY C KOPEHHBIM MIPEOOPa30BAaHUEM YaCTH SKOCUCTEM;

2) U3MEHEHHE YKOCUCTEM Yepe3 MacTh0y CKOTa, YCKOPEHHE POCTA TPAB MyTEM MX BBIKHTAHHS
UT.IL;

3) mo6anbHOE U3MEHEHHE BCEX IKOJIOTHYECKUX KOMIIOHEHTOB B IIEJIOM B CBSI3U C
HEOTrpaHUYEHHOM MHTEHCU(UKAIIMEH X0341CTBa;

4) cBepXHMHTEHCHUBHAsI 0X0Ta 0€3 pe3KOro U3MEHEHHUSI SKOCUCTEM B MEPUOJI CTAHOBIICHUS
YelI0BEYECTBA;

5) BO3/CHCTBHE MIO/CH HAa Orochepy JIHIIb KaK OOBIYHBIX OMOJIOTHYECKUX BHJIOB.

17. BBIBEPUTE I[TPOLLECCEHI, ITPOTEKAIOIIUE B [TPOD®A3E ITEPBOI'O AEJIEHUA
MENO3A

1) oOMeH yyacTKaMu XpOMOCOM

2) Habop xpomocom u uncio mosiekyn JJHK B kietke — 4ndc

3) AeneHue MEHTPOMEP XPOMOCOM

4) hbopmupoBaHue BepeTeHa JeIECHUS

5) BeICTpariBaHHE XPOMOCOM TIO IKBATOPY KIETKU

18. KAKHME IMPOLUECCHI ITPOUCXOAAT B KJIETKE B ITEPUO/] UHTEP®A3LI?

1) ciupanu3zanus XxpoMocoM

2) penymukanus monekyn JHK

3) pacTBOpeHuE sIepHOI 000T0UKH

4) cuHTe3 OEJIKOB B ITUTOILIA3ME

5) cunre3 uPHK B siape

19. MAJIBIE KPYT'OBOPOTHI YI'JIEPOJIA B BUOCDEPE MOT'VT
OCYHIECTBJIATHCA CIEAYIOIIUM ITYTEM:

1) yrimekuciblii ra3 BeIIENsETCS B aTMOC(eEpy B mporiecce GOTOCHHTE3a B THEBHOE BpeMsI, a B
HOYHOE BPEMsI €r0 YacTh MOTJIONIAeTCS PACTEHUSIMHU U3 CPEJIbI;

2) YTIIEKUCIBIN Ta3 TOTJIONIaeTCs U3 aTMocdepsl B mporiecce GOTOCHHTE3a B JHEBHOE BPEMS,
a B HOYHOE BpPEeMsl €T0 YacTh BBIJIENIAETCS PACTEHUSMU B CPELY;

3) yriekucinblii raz atMmocdepsl MmorionaeTcs B npoiecce GoTocHHTE3a ¢ 00pa3oBaHUEM
OpPTaHUYECKUX BEIIECTB, a C THOENBI0 PACTCHUH U JKUBOTHBIX IIPOUCXOIUT OKHCIICHHE
OpPraHMYECKUX BEIIECTB C BBICICHUEM YTIIEKUCIIOTO Ta3a;

4) yrinekucniblii Ta3 atMoceps MOTJIONIaeTcs B mpoiecce PoTocuHTEe3a, a PH JAbIXaHUU
BbIJIENIAETCS B aTMochepy;

5) yraekucielii ra3 arMocdepsl orjomaercs B mporecce GOTOCHHTE3a, a MPU CKUTAHUHU
OpPraHUYECKUX BEIIECTB BHIICIAETCS B aTMOCHEDY.

20. YKAXUTE ITOCJIIEAOBATEJIBHOCTDH ®A3 OIVIOJOTBOPEHU .

1) cnusiHue raMeT, WM CUHTaMUM

2) TMCTaHTHOE B3aMMOJICUCTBHUE B COTMKEHUE TaMET

3) KOHTAKTHOE B3aUMOJICHCTBUE TaMeT U aKTHUBAIUA STUIEKICTKH
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21. YCTAHOBUTE IIOCJIEJOBATEJIBHOCTb CTAJUN UHAUBUY AJIbBHOI'O
PA3BUTHUA YEJIOBEKA, HAYNHASA OT 3UTI'OTHIL.

1) bopMupoBanme 4eTHIPEXKAMEPHOTO Cep/Ilia

2) obpa3oBaHue 0JIACTOMEPOB

3) dbopMupoBaHHE HEPBHOU CUCTEMBI

4) popMupoBaHUE ME30ICPMBI

5) oOpa3oBaHHe IBYXCIOWHOTO 3apPOIbIIIa

22. BRIBEPUTE TPU ®YHKIIUU ITJIASMATUYECKON MEMEPAHBI
1) obecrieunBaeT MOCTYIJICHHUE B KIIETKY HOHOB Ml METTKUX MOJIEKYJT

2) obecrieurBaeT repeiBHKEHUE BEIIECTB B KIIETKE

3) OTrpaHUYUBAET LUTOIUIA3MY OT OKPYXKarOIIEeH Cpeibl

4) y4acTBYyeT B MOTJIOIIEHUH BEIIECTB KIETKOMN

5) mpuaaeT KIeTKe XeCTKyIo hopmy

6) ciyxut Matpuuei s cuate3a ”PHK

23. BBIBEPUTE JIBA ITPU3HAKA HE IMIOAXOJAUIUE JJJIA OITMCAHUA
TPAHCKPUIILNN Y DYKAPUOT

1) oO6pa3oBaHue MOJUHYKICOTHIHON IETH

2) COeIMHAIOTCS HYKJICOTUIbI, COAEepKAIINUE Je30KCUPUO03y

3) marpureit ciyxut mosiekyna JJHK

4) MpOUCXOUT B sApE

5) yaBoenue momnekyisl JJHK

24. YCTAHOBUTE ITOCJIEJOBATEJIbBHOCTD ITPOIIECCOB OSOMBPHOHAJIbHOI'O

PA3BUTH A ITO3BOHOYHBIX XXUBOTHBIX:

1) 3akyiagka 3a4aTOYHBIX OPTaHOB 3aPOABIIIA

2) HampaBIlIEHHbIE TIEPEMEIICHHS KIETOK U uX quddepeHnpoBka

3) pa3BUTHE HEPBHOM MIACTUHKHU

4) cnusHUe SUIEKIIETKH U CTIEpMaTO30uaa U 00pa30BaHUE 3UTOTHI

5) dopMupoBaHrEe MHOTOKJIETOYHOTO OJTHOCIONHOTO 3apO/IbIIa

25. YIIOPAOJOYUTE UCKOITAEMBIE ®OPMBI HEJIOBEKA 110 BPEMEHU
CYIIECTBOBAHUS, HAUMHAS C CAMOM IPEBHEN ®OPMBI:
1) Yenosek ymensiii

2) KpomMaHbOHIIBI

3) Heanneprainblibt

4) YenoBek NpsiMOXOASIIHNI

5) ABcTpanonurek

JTaJ0HbI OTBETOB

Ne 16 17 18 19 20 21 22 23 24 25
3a1aHUsA
orBer |54,2,1,3| 1,4 |245 (345 23,1 |2543,1] 134 |25 (45,23,1(5,1,4,3,2

B 3aganusix 26-30 pemure 3agauu:

3ananme 26. 3agaua Ne 1. Onpenenute, Kakas OKpacka IIBETKOB OyJIeT y pacTeHUN ropoxa,
MOJIYYEHHBIX OT CAMOOIBUIEHUSI TOMO3UTOTHBIX POAUTENBCKUX (POPM C KPAaCHBIMHU U C OEIIBIMU
[IBETKAMH, a TAK)KE OT MX CKpEIINBaHUS MEXay co00ii.0
Pemenue. O6e pomurenbckue GOpPMbI TOMO3UTOTHBI, TIOITOMY 3alUCh CKPEIIMBAaHUN OyeT
CHEAYIOLIEH:
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— ot camoonsuieHus: 1) P: AA X AA; 2) P: aa x aa;

— OT IePEKPEeCTHOTO onbuieHus: P: AA X aa.

["'oMo3uroTHBIE (OPMBI JAIOT €IUHCTBEHHBIA THIT TAMET, ¥ MO3TOMY TIPH UX CIUSHUU OyJeT
MoJTy4YeH eIMHCTBEHHBIN Tun moToMKoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBet. 1. KpacHOIIBETKOBBIE TOMO3UTOTHBIE PACTEHUS JAOT TOJBKO (DOPMBI C KPACHBIMH
uBetkamu. 2. Bce moTOMKHM pacTeHuii ¢ OelbIMH LBETKaMH OynyT OelOLBETKOBBHIMHU (OHU
BCErJia TOMO3UTOTHBI). 3. Bece pacTeHus OT CKpelmBaHus KPaCHOIBETKOBBIX TOMO3UTOTHBIX C
OCJIONBETKOBBIMM ~ OYIyT  KPacHOIBETKOBHIMU  (JOMHHAHTHBIM  (EHOTHI),  HO
TeTepPO3UTOTHBIMU 10 TCHOTHUTY.

3ananme 27. 3agaua Ne 2. Ha peGenka ¢ [ rpynmnoit kpoBu B pojjioMe MPETEHAYIOT JIBE
POAUTENbCKUE TapBbI:

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

— 2 mapa: martb co 1I, oren ¢ III rpynmnoi kpoBu.

Kakoli nape npuHaiiexxuT pe6eHoK?

Pemenne. Pebenok c I rp. kpoBu no renotuny — I[°I°. Takoe coderanue amieneil BO3MOXXHO
TOJIBKO B CITydae, €CIIM TaMeThI U OTIIa, U MaTepH OyyT copepskath ayienu 1°. CiaenoBarenbHo,
3Ta KOMOMHAIIMS T€HOB MOTJIa OCYIIECTBUTHCS TOJIBKO MPH 3a4aTHH peOeHKa B CiIydae BTOPOil
napbl, KOrja MaTh U OTELl T€TEPO3UTOThI. 3aIUIIEM CXEMY CKPEILUBAHUS:

P:TATI° @xIBI°J; GR: 0,51 A +0,51° GA: 0,51 B + 0,51°; => F1: 0,25 I°I°.

OueBHIHO, YTO MEpBasi CYNpYKECKas rapa MPeTeH10BaTh Ha 3TOT0 peOeHKa HE MOXKET, T. K. Y
Hee MOryT ObITh AeTu ToabKo co Il u Il rpynnamu kpoBu:

P:I°1° @ x TATBJ; F1: 50% IA I° u 50%IB 1° (y neteii IT u III rp. KpoBHU COOTB.).

OtBer. PeGeHOK MpuHAIEKUT BTOPOH Mape CyNpyroB..

3ananme 28. 3agauya Ne 3. Omnpenenure cpeqHM pa3mep JHCTOUKOB y O€JIOro Kiesepa,
MOJIYyYEHHOTO OT CKpPEIIMBAHUS TIETOPO3UTOTHBIX pacTeHuid ¢ jaucroukamu 10 u 7 mm
COOTBETCTBEHHO.

Pemenne. OmnpenensieM T€HOTHUIBI M 3aIIMChIBAEM CKPEIIUBAHUE:

P: Vbav x V by v; onpenensem rametsl: GP: 0,5V ba +0,5v; GJ': 0,5V by + 0,5v; nonydaem
notomkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Otger. [losnyueHo 4 Tuna (eHOTHIIOB ¥ T'€HOTUIIOB B PaBHBIX COOTHOMIEHUsAX. 3 HUX Ui
nepBoro OyJeT XapakTepHa CBEPXJOMUHAHTHOCTD (CpEeAHUI pa3Mep JIMCTOYKOB 18 MM).

3ananme 29. 3agaua Ne 4. [IpoananusupyiiTe XapakTep nepeaadyn peluecCuBHOr0, YaCTUYHO
CLIETIJICHHOTO € TI0JIOM, HAaCJIEZICTBEHHOTO 3a00JIeBaHUs OT MaTepPH K MMOTOMKaM.

Pemenne. P:9X aX a IX AY A Gonpna F1: 9X AXad XaY AF2:9X AXa; $XaXa ;&8
X AY A ; dX aY A GonbHa

OrtBet. bone3ns nepenaercs oT MaTepu yepes JeTeil U MPOSBIISETCS TOJIbKO Y BHYYEK.

3aganue 30. 13 anemenToB coobiiecTBa (IoJieBKa, 3€pHO 31aKOB, (UIIMH, XOPEK) COCTaBbTE
MUIIEBYIO LIEMb ¥ Ha OCHOBAHUU MpaBWJIA 3KOJOIMYECKON MUPaMHJIBI ONPENEIUTE, CKOIBKO
HY’KHO 3€pHa, 4TOOBI B JIECY BBIPOC OJIMH (DUIMH Maccoi 2,5 Kr.

Orser:
3epHO 371aKOB MEINIB-oneBKa Xopek ®unua
2500 kr 250 xr 25 kr 2,5 kr
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B uroroBoii paboTe nmpeacTaBieHbl 3aJaHus1, OTHOCSIIHECS K TPEM YPOBHSIM CII0KHOCTHU:
“HU3KUI”, “cpenHMIl”, “BBICOKMH’. B 3aBUCMMOCTH OT THIA U TPYAHOCTH 3aJaHUS €ro
BBITIOJTHEHUE OICHUBACTCSI Pa3HBIM YHUCIOM OayuioB. BBIMOTHEHHE KaXKIOro 3a/laHus
“HU3KOTO” YPOBHSI CIIOKHOCTH OIleHuBaeTcs 1 6amioM. 3a BBIOTHEHUE 3aIaHUK “‘CpeHero”
YPOBHSI CJI0)KHOCTH B 3aBUCUMOCTHU OT MOJHOTHI U TPaBUIILHOCTH OTBETA MPUCBAUBAECTCS 10 2

OaJUIOB.

K 3amanuto “BbICOKOT0” YpOBHS CIIOKHOCTH OTHOCHUTCS PELLIEHUE CUTYallMOHHBIX 3ajau.
3a BBINIOJIHEHHUE 3aJ]aHUI ““BBICOKOTO” YPOBHSI B 3aBUCUMOCTH OT MOJIHOTHI U MPaBUILHOCTH

OTBETa IIpUCBauBaeTcs 10 3-X OayljIoB.

3agaHus “HU3KOTO” U “CpeHero” YpOBHEU CIIOAKHOCTU MPOBEPAIOTCS aBTOMATUYECKHU.
OTBeThI Ha 3aJ]aHUS “BBICOKOTO” YPOBHSI POBEPSIOTCS B PYYHOM PEKUME.
Pacnipenenenue 3a1anuii o ypoBHSIM CII0)KHOCTH IIPEJICTABICHO B CeAYIOLIEH TabauIle:

YpoBensb bana IIpouenrtHoe Tun Bonpocos
CJI0KHOCTH coaepxaHue

3aaHuA 3aJaHui

Huzkuii 1 50% - 33JIaHUS C BBIOOPOM OJHOTO MTPABHIIEHOTO
OTBETa

Cpennuit 2 33% - MHOYKE€CTBEHHBIN BBIOOD;
- BOIIPOCHI Ha yNOPSI0YUBAHUE WU
YCTaHOBJIEHHUE NPaBUIBHON
IIOCJIEI0BATEIbHOCTH

Beicoknii 3 17 % - 337144, [IPEAYCMATPUBAIOIINE Pa3BEPHYTHIN
OTBET

Kputepun onieHrBaHNs HTOTOBOW MUCbMEHHOU pabOTHI:

Ounenka IIpoueHT BHINOTHEHHUSA
“OTIUYHO” 85-100%
“xoporo” 70-84%

“yIIOBIETBOPHUTEIILHO 50-69%
“HEyJIOBJIETBOPUTEIHHO” MmeHee 49%
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