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1. IMacmopT OLEHOYHBIX CPEACTB MO AUCHUILINHE «buosorus»

OrneHOYHBIE CpeACTBa MO OWOJOTMHM TIpeAHA3HA4YCeHBbI IS IPOBEACHUS
TEKYIIET0, pyOeKHOTO (TEeMaTUYECKOT0) KOHTPOJISI M TPOMEKYTOUYHON aTTeCTaIlUH
1O AUCIUILIIUHE.

KoHTponms w  omeHka  pe3yabTaToB  OOYYEHHS  OCYIIECTBIISETCS
npenojaBaTesieM B IPOILECCEe MPOBEACHUS  NPAKTUYECKUX  3aHATHUM U
7abopaTopHbIX PabOT, TECTUPOBAHUSA, a TAKKE BBITIOJHCHUS OOYJaOIIUMHUCS
WHIMBUIYAIbHBIX 3aJaHUi, MPOEKTOB, HccienoBaHuil. PesynbTarel 00yueHUs
OTIPEJICIISIIOT, YTO OOyYaromuecs JOJDKHBI 3HaTh, IOHUMATh U JIEMOHCTPUPOBAThH
10 3aBEPIICHUHU U3YUYEHHUSI TUCIUIIIINHBI.

st bopmupoBaHMsi, KOHTPOJS U OLICHKH PE3yJIbTaTOB OCBOCHUSI YUeOHOMU
JUCLHUILUIMHBI KCTIOJIB3YETCSl CUCTEMA OLIEHOUYHBIX MEPONPUSATUM, MPEICTABIISIONIAS
co0Ol KOMIUJIEKC YYEOHBIX MEPOIPUSATUN, COTJIACOBAHHBIX C pe3yibTaTaMu
oOyuenus u chopmynupoBaHHelx ¢ ydetom @OI'OC COO (mpeamerHbie
pe3ynbTathl 1o aucuuirae) u @I'OC CIIO.

CucrteMa OLIEHOYHBIX MEPOMNPUSITUN, CIPOCKTUPOBAHHAS IO JUCLUILIMHE
«buonorus», mpeacTaBieHa B NaCIOPTE OLIEHOYHBIX Cpe/ICTB (Tabnuua 1).



Taomuna 1

HaCHOPT OICHOYHBLIX CPCACTB 110 JUCHUITIIIMHC «buonorusy

Pa3znen 1

KileTka — cTpyKTYpPHO-(PYyHKIIHOHAJIbHAS €IMHULA KUBOTO

Pe3yabTarsl 00yyenust

HaOJII0IEHUS

XapakTepu3oBaTh CTPYKTYPHO-(YHKIIMOHATIBHYIO OPTraHU3aIMI0 KJIETKA Ha OCHOBE

OueHouHoe Meponpusitue

pyOe:xxHoro

(TeMaTH4eCcKOro) KOHTPOJIS

KouTtponbsHas pabota “MosieKyasipHbIi YpPOBEHb OPTaHU3AIUHU KUBOTO™

Tema

Pe3yabTarbl 00yueHHus 1o
TeEMaM

OueHoyHoe MepoONPUATHS
TeKyLero KOHTPOJIsi

OneHo4HbIe cpeacraa

Tema 1.1
buonorus kak
Hayka

OnuceIBaTh METOJIBI
MCCJICIOBAHUS HA MOJIEKYJISIPHOM
Y KJICTOYHOM ypOBHE

1. 3anonHenne Ta0IULIBI C
OITMCAaHUEM METOJIOB
MHUKPOCKOTIUPOBAHHUS C UX
JIOCTOMHCTBAMHU M HEJIOCTaTKaMH
2. 3amnonnenne tadiunsl « Brimag
YUEHBIX B pa3BUTHE OMOJIOTUI)

1. TaGmuiel ¢ OMMcCaHUEM
METOJI0B MUKPOCKOTIUPOBAHUS C
MX JIOCTOMHCTBAMH U
HEJI0CTaTKaMHU

2. Tabmuna «Bkian ydeHbIX B
pa3BUTHE OMOJIOTHI

Tema 1.2
OOmas
XapaKTEPHUCTH
Ka JKHU3HU

XapakTepu30oBaTh YPOBHU KUBOU
MaTepuu

OnmceIBaTh METOJIBI
MCCIICIOBAHUS HA MOJIEKYJISIPHOM
Y KJIETOYHOM yYPOBHE

3anoyHEHUE CPAaBHUTEIIBHOM
TaOJIMIIBI CXOJICTBA U PA3THUUN
YKUBOTO U HE )KUBOTO

CpaBHuTenpHas Tabauia
CXOJICTBA W PA3IUYUI KUBOTO H
HE KHUBOT'O




Tema 1.3 XapaKkTepu30oBaTh CTPOCHUE U 1. ®poHTaTBHBIN ONPOC 1. ITepeuens BOIIPOCOB K
buonornyeck | cBolicTBa OCHOBHBIX OMoModieky:n | [lonroroBka ycTHBIX cOOOIIEHUH C (bpOHTAILHOMY OIPOCY
U Ba)KHbIC [TpoBouTh HAOMIOACHHE pe3eHTaluen 2. OtueTsl 110 1a00PATOPHBIM
XUMUYECKUE | M3MEHEHUN QyHKIMOHUPOBaHUS | 2. BeIloyiHeHUE U 3amuTa paboram
COCIMHEHUSI | OMOTIOJIUMEPOB 1abopaTOpHBIX paboT:

«Onpenenenue Butamuna C B

MPOAYKTAX MUTAHUS,

«I'mapodunsHO-TUAPOPOOHBIE

CBOICTBA JHUITHIOBY
Tema 1.4 Paznuuats cyuiecTBeHHbIE 1. OuennBaemMas TUCKycCus MO 1. ITlepeuens BOIIPOCOB K
CTpyKTypHO- | IpU3HAKHU CTPOCHHUSI KIETOK BOITPOCAM JIEKIINHU OLICHUBAEMOM TUCKYCCHUH
(yHKLIHMOHAJIb | OPraHU3MOB Pa3HbBIX LIAPCTB 2. Pa3zpaboTka MEHTAJIbHOM KapThl 10 | 2. MeHTanbHas KapTa no
Has KUBOU MPUPOBI KJIaCCU(PUKALMHU KIIETOK U UX KJIacCU(PHUKALMU KIIETOK U UX
opranuzauus | [IpoBoauTe HaOmoAeHNE CTPOEHHMIO HA IPO- U CTPOEHMIO HA MPO- U
KJIETOK KJIETOYHBIX CTPYKTYP U UX JYKapUOTUYECKUX U 10 APCTBAM B | DYKAPUOTUUYECKHUX U 110 LIAPCTBAM

W3MEHEHUH C IIOMOIILIO
MHKPOCKOIIa

MUHU Tpymax
3. BrinosiHeHHE U 3amUTa
1ab0paTOpHBIX PaboT:

«CtpoeHnue KIeTKU (pacTeHus,
KUBOTHBIC, TPUOBI) U KIIETOYHbBIE
BKJIFOUCHHUS (KpaxMall, KAPOTUHOU/IBI,
XJIOPOTUTACTHI, XPOMOILJIACTHI)»,
«IIpoHunaeMocTb MEMOpaHbI
(TU1a3MOoJIU3, JETIa3MOJIN3)»

B MUHU TPYIIIIax
3. OTyeTsI 110 J1a00PaTOPHBIM
paboram




Tema 1.5 Paznuuath CymecTBeHHbIE 1. ®poHTaTBHBIN ONPOC 1. ITepeuens BOIIPOCOB K

CTpyKTypHO- | IpU3HAKHU CTPOCHHUS KIETOK 2. Pa3paboTtka rioccapus (bpOHTAILHOMY OIPOCY

(yHKIHMOHAIL | OpPraHU3MOB Pa3HbBIX 11APCTB 3. Pemenue 3a1a4d Ha onpeaeicHUe 2. I'moccapuii ¢ onpeieIeHHbIM

HbIe (PAKTOPBI | KUBOM MPUPOJIBI MOCJEN0BATEIbHOCTH HYKJICOTUAOB | IEPEYHEM TEPMHUHOB

HaclneACTBeHH | Onpenenarsb 3. 3agauu Ha ONpEACIICHUE

OCTH MOCJIEIOBATEIBHOCTh MOCIIETOBATENLHOCTH
nykiaeotuaoB JIHK u PHK HYKJICOTHUJIOB

Tema 1.6 XapakTepu3oBaTh MPOLIECCHI 1. ®poHTaNBHBII ONPOC 1. Ilepedyens BOIPOCOB K

[Tpoueccnl MaTPUYHOTO CUHTE3A 2. Tect «IIpoueccel MaTpUIHOTO (hpOHTAIBHOMY OMIPOCY

MarpudHoro | Onpenenars CUHTE3» 2. Bonpocs! 115 Tecta

CUHTE3a IIOCJIEIOBATEILHOCTD 3. Pemenue 3ama4 Ha ONIPEACIICHUE 3. 3aga4un Ha OIpPEICICHUE
AMUHOKHCJIOT B MOJIEKYJIe Oeika |MOCJIeI0BATEIbHOCTH AMUHOKUCIIOT B |TIOCJIEIOBATEILHOCTH
HNHTepnipeTupoBaTh CTPYKTYpPY U |MOJIEKYyJIe Oelika AMUHOKHCJIOT B MOJIEKYJIe Oeka
(GYyHKIIMOHATBHOCTH O€JIKa B 4. PelieHue 3a7a4 Ha ONPEICICHUE 4. 3agaum Ha OINpEIECICHUE
CJIy4ae U3MEHEHUs MOCJIEI0OBATEIPHOCTH AMUHOKHUCIIOT B [TI0CJIEIOBATEIIBHOCTH
IIOCJIEIOBATEIBHOCTH MOJIEKYJIe OeJiKa B CTy4ae M3MEHEHHSI |aMHUHOKHCIIOT B MOJIEKYJIe Oeika B
HykieoruoB JJHK MOCJIEAOBATEIBHOCTHA HYKJIEOTHAOB  |CIIydae U3MEHEHUS

JHK II0CJIEAOBATEIBHOCTH
HykieotunoB JJHK

Tema 1.7 Paznuuats cyiiecTBeHHbIE 1. ®poHTanbHEII ONpOC 1. ITepeuenb BOIPOCOB K

Heknerounbsie | mpu3HaKu CTPOCHUS KIIETOK 2. IlonroToBka yCTHBIX COOOIIEHUM ¢ | PPOHTAIHBHOMY OIIPOCY

dhopmbI OpPraHU3MOB Pa3HBIX LIAPCTB npe3eHTanuei (Bupychsie u 2. [IpesenTtanus u yCTHOE

KU3HU KUBOU MPUPOJIbI OakTepuanbHbIC 3a00ICBaHUS. COOOIIIeHHE, COTJIACHO TIEPEUHIO

OO61re TPUHIUIIBI UCIIOIb30BaHUS
JICKapCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHUS

TEM




AHTUOWOTHKOB)
Tema 1.8 OnuceiBaTh OCHOBHBIE 1. @poHTaNBHEI OIpPOC 1. Ilepeuens BOPOCOB K
O6MeH SHEPreTUYECKUE U TUIACTUYECKUE | 2. 3aMOJHEHNE CPABHUTEILHOM (bpOHTATELHOMY OIIPOCY
BEIIECTB U pOoLIEeCChI KIETKU (0OMeH Ta0JIMIIBl XapaKTEPUCTUK TUIIOB 2. CpaBHuTeNbHAS TaOIUIA
MIpEBpaIlCHHUE | BEIIECTB, XeMO-, (HOTOCHHTE3) oOMeHa BeIleCTB XapaKTEPUCTUK TUTIOB OOMEHa
SHEPTUU B BEILIECTB
KJIETKE
Tema 1.9 XapakTepu30oBaTh JKU3HEHHBIH 1. OGcyxnenue o Bonpocam jekiuu | 1. [lepeuens Borpocos st
JKu3HEHHBI | UK KJIETKU 2. Pa3zpaboTka JeHThl BpeMEHH 00CyXICHUS
IIUKJT KJIICTKH. KU3HEHHOTO 1IUKJIA 2. JlenTta BpeMeHU KM3HEHHOTO
Murto3. HUKJIa
Meiios
Paszpnen 2 Crtpoenne u pyHKIIUM OPraHU3MA

HpOFHOBI/IpOBaTB BO3HHUKHOBCHHUC IIPU3HAKOB B XOAC MHANBHUAYAJIbHOI'O

Pe3yabTaThbl 00yueHus
Pa3BUTHS U Pa3MHOKEHHS OPTraHU3MOB

OueHouHoe Meponpusitue pyoe;KHOro

KontposnpHas padbora “Crpoenune u hyHKIIMH Opranusma’
(TeMaTu4eCcKOoro) KOHTPOJIsi R P P ymiau p




Pe3yabTarhl 00yyeHus no

OueHovyHOe MEPONPUATHS TEKYIIEro

Tema OueHounbie cpeacrsa
TeMaM KOHTPOJIA
OnuceIBaTh CTPOEHUE U 1. OuenuBaemast qUCKyCCHUS 1. IlepedyeHs BOPOCOB K
B3aMMOCBS3b YacTen 2. Pa3paboTka MEHTaIbHON KapThl OLICHUBAEMOM THUCKYCCHU
MHOTOKJIETOYHOI'O OpraHu3ma TKAaHEN, OPraHOB U CUCTEM OPraHOB 2. MeHTanpHas KapTa TKaHew,
Tema 2.1 OpraHU3MOB (paCTE\?JHI/I}I, KUBOTHBIE, | OPraHOB M CHCTEM OPraHoB
CrpoeHne YEeJIOBEK) C KpaTKOH XapaKTePUCTHKON | OPraHH3MOB (pactenus, }
oprasmsma ux (pyHKUIUN YKUBOTHBIE, YEJIOBEK) C KPATKOU
3. IloaroroBka u NpeaCTaBICHUE XapaKTePUCTUKON UX QyHKIIUI
YCTHBIX COOOIIEHUI € Mpe3eHTaLnEN 3. [Ipe3eHTanus u yctHoe
(MMMYHHTET, HH()EKIUOHHBIE COOOIIEHUE COMIACHO MEPEUHIO
3a00y€eBaHus, SNUAEMUH, BAKIUHALIMS) | TEM
Tema 2.2 XapakTepu3oBaTh ClIOCOOBI 1. ®poHTanpHBIN ONPOC 1. Ilepeuens BOIpoOCOB K
DopMbl Pa3MHOXKEHUS 2. 3anonHeHue TabIUIIbl C KPATKOM bpoHTATBEHOMY ONPOCY
Pa3sMHOXEHUS XapaKTepUCTUKON U npuMepamu ¢popm | 2. Tabnuia ¢ kpaTkoit
OpPraHU3MOB Pa3MHOXKEHUSI OPTaHU3MOB XapaKTEepUCTUKON U
npumepamu Gopm
Pa3MHOXKEHUS OPTaHU3MOB
Tema 2.3 OmnuceiBaTh cTaAuu oHTOreHe3a | 1. Pa3paboTka JIeHThl BpeMEHU C 1. JIenTa BpemeHu ¢
OHrOrenes KUBOTHBIX U YEJIOBEKA XapaKTEPUCTUKOMN ITANIOB OHTOTEHE3a | XapaKTEPUCTUKOM ITAIlOB
KUBOTHBIX U OTZEJIbHOW IPYIION JKUBOTHBIX U OHTOT'€HE3a OTACIIBHOU
YyeJ0BeKa YEJI0BEKA 10 MUKPOTpyIIaM IPYIIION )KUBOTHBIX U

2. Tect/onpoc

YyeJIoBeKa 10 MUKPOTPYIITIaM
2. Bomnpocsl 11
tecta/llepedeHnb BOIIPOCOB K




onpocy

Tema 2.4 OnuceiBaTh cTaguu oHTOreHe3a | CocTaBlIeHHE JKM3HEHHBIX IIUKIIOB CxeMmbl )KU3HEHHBIX ITUKIIOB
Onrorenes pacTeHn pa3HbIX OTAEIOB pacTeHuii no otaenam (MOXOBHUIHBIC, | paCTEHUI MO OTJeIaM
pacTeHuit XBOILIEBU/IHbIC, TATTOPOTHUKOBUIHBIE, | (MOXOBHJIHBIE, XBOIIIEBUIHBIC,
rOJIOCEMEHHBIE, IOKPBITOCEMEHHBIE ) NarnopOTHUKOBH/IHBIE,
rOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)
Tema 2.5 OnuceIBaTh 3aKOHOMEPHOCTH 1. Pa3paboTka rioccapus 1. I'noccapwuii, ¢ onpeaeneHHbIM
OcHoBHBIE HACJIEZICTBEHHOCTH U 2. Tect NepeYHEM TEPMHUHOB
MTOHATHS U3MEHYMBOCTHU 2. Bonpocsl 115 TecTa
TE€HETUKHU
Tema 2.6 OnuceIBaTh 3aKOHOMEPHOCTH 1. ®poHTaNBHBII OMPOC 1. ITepeuens BOpOCOB K
3aKOHOMEPHO | HACJIEICTBEHHOCTH U 2. Tect no Bompocam JeKIUu (bpoHTaTEHOMY OITPOCY
CTH U3MEHYUBOCTHU 3. Pemienue 3a1a4d Ha onpeaeseHue 2. Bonpocsl 115 TecTa
HacneoBanus | Onpenenarb BEPOSITHOCTh BEPOSTHOCTA BO3HUKHOBEHUS 3. 3agaum Ha onpeieNieHHe
BO3HUKHOBEHUSI HACJIEJICTBEHHBIX MTPU3HAKOB MPU BEPOSTHOCTU BO3HUKHOBEHUS

HACJIEJICTBEHHBIX MPU3HAKOB MPHU
MOHO-, I1-, TIOJTUTUOPUTHOM U
aHAJIM3UPYIOIIEM CKpeIlUBaHUU

MOHO-, AH-, TOJIUTUOPUITHOM U
aHAIM3UPYIOIIEM CKPEIIUBaHUH,
COCTABJICHHE T€HOTUITMYECKUX CXEM
CKpEIIBaHUs

HACJIEICTBEHHBIX PU3HAKOB
Ipy MOHO-, JTU-,
HOJIMTUOPUTHOM U
aHAJIM3HUPYIOIIEM
CKpEUIMBAaHUU, COCTABJICHHE
T€HOTUITMYECKUX CXEM
CKpELIMBaHUs
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Tema 2.7

OnuceIBaTh 3aKOHOMCPHOCTHU

1. Tect

1. Bompocs! jy1s Tecta

B3anmoneicT | HacIeICTBEHHOCTHU U 2. Pa3paboTka rioccapus 2. I'moccapuii ¢ onpeieIEHHbIM
BHE I'€HOB U3MEHYMBOCTHU 3. Pemenue 3a1a4d Ha onpeaeicHUe NepEeYHEM TEPMHUHOB
OrnpenensiTe BEpOATHOCTD BEPOSATHOCTA BO3HUKHOBEHUS 3. 3agaum Ha OoNpeIENICHHE
BO3HUKHOBEHUS HACJICICTBEHHBIX MIPU3HAKOB MPH BEPOSTHOCTA BO3HUKHOBEHUS
HACJICJICTBEHHBIX MPU3HAKOB MPU | pa3JIUYHBIX THUIIAX B3aUMOJICHCTBUS HACJIEJICTBEHHBIX MPU3HAKOB
Pa3JIMYHBIX B3aUMOJICHCTBUSIX I€HOB, COCTaBJICHUE TEHOTUIIUYECKUX | PU PA3JIMYHBIX THUIIAX
TE€HOB CXEM CKpeIlMBaHUs B3aUMO/ICHCTBUS T€HOB,
COCTaBJICHHE T€HOTUITHMYECKUX
CXEM CKpEIIUBaHUS
Tema 2.8 OnuceIBaTh 3aKOHOMEPHOCTHU I. Tect 1. Bomipock! quist Tecta
CuenneHHoe | HaCJIEACTBEHHOCTH U 2. Pa3zpaboTka rioccapusi 2. I'nmoccapuii, ¢ onpeaeIeHHbIM
HACJICIOBAHUE | ©3BMEHYUBOCTHU 3. Pemenue 3a1a4 Ha ONpeAECICHUE MEPEYHEM TEPMUHOB
MIPU3HAKOB OnpenensiTb BEpOATHOCTD BEPOSITHOCTA BOZHUKHOBEHHS 3. 3aaun Ha ONIPEACIEHUE
BO3HUKHOBEHUS HACJIEJICTBEHHBIX MIPU3HAKOB MPH BEPOSITHOCTA BO3HUKHOBEHUS
HACJICJICTBEHHBIX MTPU3HAKOB MPU | CIEMJIEHHOM HaCIIEJOBAaHUH, HACJIEICTBEHHBIX MMPU3HAKOB
CLEIJICHHOM HACJIEIOBAHUUT COCTaBJICHUE T€HOTUITUYECKUX CXEM IpU CUEIIIIEHHOM
CKpEILIUBaHUSA HaCIIEJOBaHUH, COCTABJICHUE
TEHOTUITUYECKUX CXEM
CKpEIINBaHUS
Tema 2.9 OnuceIBaTh 3aKOHOMEPHOCTH . Tect 1. Bomnpock! jy1st Tecta
['enernka HACJIEACTBEHHOCTH U 2. Pa3paboTka rioccapus 2. I'moccapuii, ¢ onpeaeaeHHbIM
nojia M3MEHYUBOCTH 3. Pemienue 3aa4d Ha onpeeieHue nepeyHeM TEPMHUHOB
OnpenensiT BO3MOKHOE BEPOSITHOCTA BOZHUKHOBEHHS 3. 3agaum Ha onpeieNIeHHE
BO3HUKHOBEHUE HACJICJICTBEHHBIX NMPHU3HAKOB, BEPOSTHOCTA BO3HUKHOBEHUS

HACJICACTBCHHBIX ITPU3HAKOB

CILCIINICHHBIX C ITIOJIOM, COCTaBJICHUEC

HACJICACTBCHHBIX IIPU3HAKOB,
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ICHOTHUIIMYCCKUX CXCM CKPCHINBAHUA

COCIIJICHHBIX C ITOJIOM,
COCTaBJICHHUC I'CHOTHIIMYCCKHUX
CXCM CKpPCIIUBAHUA

Tema 2.10 OnucpIBaTh 3aKOHOMEPHOCTH I. Tect 1. Bompocs! 15 Tecta
['eneTuka HACJICACTBEHHOCTH U 2. Pa3pabotka rioccapus 2. I'moccapuii, ¢ ONpeIeICHHBIM
YyeaoBeKa U3MEHYMBOCTHU 3. Pemenue 3a1a4d Ha onpeaeieHue NepeYHEM TEPMHUHOB
OnpenensaTs BO3MOKHOE BEPOSITHOCTH BO3HUKHOBEHUS 3. 3ajaun Ha ONpEJEIICHUE
BO3HUKHOBEHUE HACJIEICTBEHHBIX IIPU3HAKOB, BEPOSITHOCTA BOSHUKHOBEHUS
HACJIEICTBEHHBIX [IPU3HAKOB UCITIOJIb3YsI METO/IbI TE€HETUKU HACJIEICTBEHHBIX IIPU3HAKOB,
4eJIOBEKA, COCTABIICHUE UCIIOJIb3YsI METO/IbI T€HETUKH
TEHOTHITMYECKUX CXEM CKPELIMBAHUS | YEJIOBEKA, COCTABICHHE
4. IlonroToBKa YCTHBIX COOOIIEHUM C T'€HOTHUIINYECKUX CXEM
Ipe3eHTalrel 0 HACIEICTBEHHBIX CKpEeUIMBaHUsA
3a00JIeBaHUSAX YETIOBEKA 4. Tlpe3eHTalust U YCTHOE
COOO0IIEHHE, COTJIACHO NIEPEUHIO
TeM
Tema 2.11 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocs! 1uis Tecta
3aKOHOMEPHO | HACJIEICTBEHHOCTH U 2. Pelienue 3a7a4 Ha ONPECICHUE 2. 3a1a4u Ha OMPEICTICHUE
CTH M3MEHYUBOCTH TUIIa MyTalluy IpH nepeade TUIIa MyTalliy NpU riepeaayde
M3MEHUYMBOCT | OnpeaensTh TUI MyTalluy IPU HACJIEICTBEHHBIX IPU3HAKOB, HACJIEICTBEHHBIX MPU3HAKOB,
u nepeaayde HacaeACTBEHHBIX COCTABJICHHE T€HOTUITMYECKUX CXEM COCTaBJICHHE T€HOTUITMYECKUX

IPU3HAKOB

CKpeniuBanus (1o rpyrmnam)

CXEM CKpemuBaHus (1o
rpymniam)
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Tema 2.12 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bomnipocs! 15t Tecta
Cenekuus HACJIECTBEHHOCTH U 2. Pa3paboTka rioccapus 2. I'moccapuii ¢ onpeieieHHbIM
OpraHU3MOB | UBMEHUYHUBOCTHU 3. Pemenue 3aay Ha ornpejiesieHue NepevyHeM TEPMUHOB
OrnpenensiTe BO3MOKHOE BO3MO>KHOTO BOBHUKHOBEHUS 3. 3agaum Ha OoNpeIENICHHE
BO3HUKHOBEHUE HACJIEICTBEHHBIX TPU3HAKOB T10 BO3MOXHOTO BO3HUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB CEJIEKIINH, COCTABICHUE HACJIEJICTBEHHBIX MTPU3HAKOB 10
T€HOTUITMYECKUX CXEM CKPEIIMBAHUS | CEJIEKI[MU, COCTABIICHHUE
TEHOTUITUYECKUX CXEM
CKpEIIMBAHUS
Pa3znen 3 Teopust 3BoIIOLMHU

Pe3yabrart 00yuenust

AprymMeHTHpPOBaTh HEOOXOAUMOCTh COXPAHEHHUSI MHOTOOOpa3usi OpraHu3MOB C IETbIO
OEepeXXHOT0 OTHOILICHUS K OKpY:KaIOIIeH cpefie

OueHoyHoe meponpusitue

PYO€KHOr0 (TeMATHYECKOI0)
KOHTPOJISt

KoHntposnbHas padota “TeopeTryeckue acreKThl BOIIOLUNN KU3HHA Ha 3emiie”

Pe3yabTarbl 00yueHus 10 OueHoyHoe MeponpusATHS
Tema OueHouHbIe cpeacTBa
TeMaM TeKYLIero KOHTPOJIs
Tema 3.1 Xapakrepu3oBaTb 1. ®poHTanpHbIN ONpOC 1. Ilepeuens BOIpPOCOB K
Ucropus NPEANOChUIKY U IBIKYIIME | 2. Pa3paboTka JIEHThl BpeMEHU (pOHTATILHOMY OIPOCY
ABOJIIOLIMOHHOT CUJIbl BOSHUKHOBEHHS Pa3BUTHSA 3BOJIFOIIMOHHOTO yuyeHus | 2. JIeHTa BpeMeHun
0 YYEHUs MHOT000pa3usi BUIOB Pa3BUTHS 3BOJIFOLIMOHHOTO
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YUYCHUS

Tema 3.2 XapakTepu3oBaTh 1. ®poHTaNBHBIN OMPOC 1. Ilepedyenn BOIPOCOB K
MuKpo3BoITIOLL NPEANOChUIKU U IBIKyIMe | 2. CocTaBiaeHue rioccapus bpoHTaNBHOMY OIIPOCY
usi CUJIbl BO3HUKHOBEHHS 2. I'noccapwmii ¢
MHOT000pa3usi BUIOB OIPEJEIICHHBIM IIEPEYHEM
TEPMUHOB
Tema 3.3 Xapaktepu3oBaTb 1. OuenuBaemas TucKyccus 1. Ilepedyens BOIPOCOB K
Makpo3BoJIOIL MPEANOChUIKHN U IBIKyIIMe | 2. PaspaboTtka rioccapus OLICHMBAEMOM THUCKYCCHU
us CUJIbl BO3HUKHOBEHHS TEPMUHOB 2. I'noccapuii ¢
MHOT000pa3usi BUIOB OINPEJEIICHHBIM IIEPEYHEM
TEPMUHOB
Tema 3.4 Xapakrepu3oBaTb 1. ®poHTaNBHBII OMPOC 1. Ilepedyens BOIPOCOB K
Bo3HUKHOBEHH MPEANOChUIKN U IBKyIe | 2. [lonrotoBka u npeacrasieHue | GpoHTaAIBLHOMY OMPOCY
€ U pa3BUTHUE CUJIbl BOBHUKHOBEHHS YCTHOTO COOOIIEHUS U JICHTHI 2. JlenTa BpeMeHHU
KU3HU Ha MHOT000pa3usi BUIOB BPEMEHU BOZHUKHOBEHUS U BO3HUKHOBEHUS U
3emuiie pPa3BUTHS )KMBOTHOTO U Pa3BUTHUS ) KUBOTHOTO U
PACTUTENBHOTO MUPA PACTUTENBHOIO MUpA U
YCTHOE COOOIIEHNE
Tema 3.5 Xapaktepu3oBaThb 1. ®poHTanbHbBIN ONpoC 1. Ilepedyens BOPOCOB K
[Ipoucxoxaen MPEANOChUIKY U IBIKYyIIHE | 2. Pa3paboTka JIEHT BpEMEHHU U (pOHTATILHOMY OIPOCY
M€ YelioBeKa — CUJIbl BO3BHUKHOBEHUS MEHTAJIbHBIX KapT Ha BBIOOD: 2. JlenTa BpeMeHU WU
AHTPOIIOTECHES MHOT000pa3usi BUIOB “OBOJIIOLINSL COBPEMEHHOTO MEHTaJIbHAs KapTa Ha
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yesnoBeka”, “Bpems u nytu
pacceseHus 4esoBeKa 1o
miaHere”, “Bansane
reorpagu4eckoil cpeapl Ha
MOpPGhOI0THIO U (PU3UOJIOTHIO
yesioBeka’”, “UenoBedueckue
pachel”’, 00CyXIeHHE

BBIOOD U3 MIEpPEeUHs

Pa3znen 4

IKOJIOTrUs

Pe3yabrart 00yuenust

ApryMEHTHPOBATHh HEOOXOAMMOCTh COXPAHEHHSI MHOT000pa3usi OpraHu3MOB C IEJbI0
OepeKHOT0 OTHOIICHHUS K OKPYKaIOIIEH cpejie

OueHouHoe Meponpusitue
PYO€KHOr0 (TeMATHYECKOI0)

KonTtponrHas padota “TeopeTrdeckue aceKThl SKOJOTUN

KOHTPOJIS
Pe3yabrarbl o0yueHuss mo | OueHoYHOE MEPONIPUATHS TEKYLIEro
Tema ¥ y a porp y OueHouHbIe cpeacTBa
TeMaM KOHTPOJIS
Tema 4.1 OnuceIBaTh CBA3b MEKIY TecT no skonornyeckuM (paktopam 1 | Bonpocs s Tecta
DKOJIOTUYECKUE | OPraHU3MOM M CPENIO €T0 cpenam KU3HHU OpraHu3MOB
(bakTopsl U oOuTaHus

Cpelbl )KU3HU
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Tema 4.2

OnuceIBaTh CBA3b MCKIOY

1. CocraBieHue cxemM KpyroBopora

1. CxembI KpyroBopoTa

[Tonynsuus, OpPraHU3MOM U CPEAOU €Tro BEILIECTB, UCIIOJIb3YSl MATEPUAIIBI BEILIECTB, UCITOIb3YS
coo011ecTBa, oOuTaHus JIEKIUU MaTepUalIbl JICKIUH
AKOCHCTEMBI VYcraHaBIMBaTh CBA3b 2. Pemenue nmpakTHko- 2. IlpakTtuko-
CTPYKTYpHI U CBOWCTB OPUEHTUPOBAHHBIX PACYETHBIX OPHEHTUPOBAHHBIE PACUETHBIC
HKOCUCTEM 3aJIaHUl 110 TIEPEHOCY BEILECTBA U 3aJlaHus 110 IEPEHOCY
HHEPIUU B SKOCUCTEMAX C COCTABIICHHUE | BELIECTBA U DHEPTUU B
TpoPUUECKUX LIETIeH U MUPaAMU] AKOCHUCTEMAX C COCTABIIEHUE
OMOMAacChl U YPHEPTUU TpodHUeCcKuX 1enen u
nupamuj OMOMacChl U SHEPTUH
Tema 4.3 OnuceIBaTh CBSI3b MEXKIY 1. OuenuBaemas TUCKycCHs 1. ITlepeuens BOIIPOCOB K
buocdepa - OPraHUu3MOM U CPEJION €ro 2. Tect OLICHMBAEMOM JUCKYCCUH
riio0abHas oOuTaHus 3. PelreHue nmpakTuko- 2. Bonpocsl 115 Tecta
AKOJIOTMYECKass | Y CTaHABIMBATH CBSI3b MEXKIY | OPHEHTHPOBAHHBIX pacueTHbIX 3a71a4 | 3. [IpakTuko-
cucremMa CTpYKTypamu Ouocgepsl Ha ONpeJEIICHUE TUIOIIAIN OPHEHTUPOBAHHBIE PACUETHBIC
HACAXKJICHUI I CHYXKEHUS 3a/1a4u Ha ONPEJECICHUE
KOHIIEHTPAIMU YTIEKUCIIOro ra3a B MJIOIIA/IA HACAXKACHUM ISt
aTMoc(epe CBOero peruoHa CHIKEHHS KOHLICHTPALIMU
MPOKUBAHUS YIIIEKUCIIOro ra3a B arMocgepe
CBOETO PETHOHA MPOKUBAHUS
Tema 4.4 OmnuceIBaTh I100aIbHBIE U 1. Tect 1. Boripocs! a1 Tecta
Bnusiaue peruoHaibHbIe 3K0oNornueckue | 2. PereHue npakThko- 2. IIpaktuko-
AHTPOIIOTCHHBIX | TPOOJIEMBI U ITyTH UX OPUEHTUPOBAHHBIX PACUETHBIX OPHEHTUPOBAHHBIE PACUETHBIC
(bakTOpOoB Ha MUHUMU3AIUN 3aIaHUI IO COXPAHEHUIO IPUPOJIHBIX | 33JIaHUS IO COXPAHEHUIO
ouochepy [Ipennarats criocoObl PECYPCOB CBOET0 PErOHA MPOXKUBAHUS | TPUPOAHBIX PECYPCOB CBOETO

JENUCTBUA 110 O€30MaCHOMY

peTrroHa IpOXXKUBAHUS
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MOBEJICHUIO U CHIDKEHUIO
BJIMSTHUS Y€JIOBEKa Ha
IPUPOTHYIO CPEIy

Bre16upats Mephl s
COXpaHEHHs OMopa3zHOOOpa3us

Tema 4.5 NHTepnpeTnpoBath 1. OneHuBaemas nucKyccus 1. Ilepeuens BOIpOCOB K
Binsnaue pe3ynbTaThl IIPOBEAECHHOIO 2. BpINOIHEHUS TPAKTUYECKUX OLICHUBAEMOM TUCKYCCHU
COLIMAJIBHO- OMOAIKOJIOTUYECKOTO 3aJIaHUN: 2. 3agaHus NPaKTHYECKUX
JKOJIOTUYECKUX | DKCIIEPUMEHTA C “OnpeneneHre CyTOYHOrO palMoHa paboTt
(akTOpOoB Ha WCIIOJIb30BaHUEM IIATAHUS 3. Otyet no nabopaTopHOI
310pOBBLE KOJINYECTBEHHBIX METO0B “Co3laHie MHIMBUTyJIbHOW TAMATKU | paboTe
YeJloBeKa 10 OPTaHU3aLUU PALIMOHATIEHON

(bu3nYeCcKo aKTUBHOCTH

3. BolnosnHeHue 1a00paTopHON paboThI

Ha BBIOOD:

"YMcTBeHHas paboTOCIIOCOOHOCTR",

"Brnusiaue abuotudeckux (pakTopoB Ha

YeJioBeKa (HU3KHUE U BHICOKUE

TeMIiepaTyps)"
Pazgen S buoJiorus B ;KM3HH

Pe3yabTart 00yueHust

AHanM3UpOBaTh ITUYECKUE ACTIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B 00J1acTH
OMOTEXHOJIOTHH U TEHETUIECKUX TEXHOJIOTHI
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OueHouyHoe Meponpusitue
PYO€:KHOT0 (TEeMATHYECKOI0)
KOHTPOJIsI

[IpeacraBienue pe3yabTaTOB PEIICHUs KEHCOB (BBICTYIUICHHUE C MPE3CHTAIINEH )
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OueHovyHOe MEPONPUATHS TEKYIIEro

Tema Pe3yjbTaThl 00y4eHust O TeMaM OueHoYHbIE CPeACTBA
KOHTPOJIA
Tema 5.1 AHaIM3UpOBaTh dTUYECKHUE aclleKThl | BrImosHeHHe Kelica Ha aHaIu3 3amanue Keiica
broTexHOIOTH | COBPEMEHHBIX MUCCIICIOBAHUI B nHOOPMAITUU O HAYYHBIX JTOCTHKCHUIX
U B JKU3HU 00J1aCcTH OMOTEXHOJIOTUU U B 00J1aCTH T'€HETUYECKUX TEXHOJIOTHH,
KaXKJ10T0 TEHETUYECKMUX TEXHOJIOT U KJICTOYHOMN WHYKEHEPHUH, MUILEBBIX
OMOTEXHOJIOTHI
Tema 5.2.1 AHaIM3UPOBATh STUUECKHE aCIeKThl |BpINMoaHeHne Kelica Ha aHalIu3 3aganue Keiica
buoTtexHoOMOTH | COBPEMEHHBIX UCCIICIOBAaHUN B uH(popMaIu 0 pa3BUTHH

U B MEUIMHE
u (papmaruu

00J1aCTH OMOTEXHOJIOTHH U
TEHETUYECKHUX TEXHOJIOTHI

OMOTEXHOJIOTHI B MEIUILIMHE U (papMaliuu

Tema 5.2.2
buorexuonoru
U U KUBOTHBIE

AHaAIU3UPOBATh 3TUYECKUE ACTIEKTHI
COBPEMEHHBIX UCCIICIOBAHUN B
o0JyiacTi OMOTEXHOJIOTUHU U
TEHETUYECKUX TEXHOJIOTHI

BrinonHeHue kelica Ha aHAIIU3
uH(pOpMAaIIU O Pa3BUTHH
OMOTEXHOJIOTHI C UCIIOJIb30BAHUEM
YKUBOTHBIX, TPUMEHEHHE MPOTYKTOB
OMOTEXHOJIOTHH B JKU3HM YSJIOBEKA

3amanue Keiica

Tema 5.2.3
buorexuonoru
Y U pacTeHUA

AHaNIM3UPOBATh STUYECKUE ACTIEKTHI
COBPEMEHHBIX UCCIICOBAHNM B
o0JilacTi OMOTEXHOJIOTUHU U
F€HETUYECKUX TEXHOJIOTHUI

BrinosHeHne kelica Ha aHaIU3
uH(pOpMaIUKU O Pa3BUTHHU
OMOTEXHOJIOTHUI C UCTIOIH30BAHUEM
pacTeHun

3amanue keiica

Tema 5.2.4
bunorexuonoru

AHaIM3UPOBATh STUYECKUE ACTIEKTHI
COBPEMEHHBIX UCCJIEIIOBAHUH B

BrinonHeHue kelica Ha aHaIu3
uH(pOpMAIUU O Pa3BUTHHU

3aanue kerica
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U B 00J1acTH OMOTEXHOJIOTUU U MIPOMBIIIJICHHOW OMOTEXHOJIOT U

MPOMBIIIJIEHHO | TEHETUYECKUX TEXHOJOTUI

CTH

Tema 5.2.5 AHaIM3UPOBaTh dTUYECKUE aCEKThl | BrIloHEHNE Keiica Ha aHaIu3 3amanue kerca
ConmansHo- COBPEMEHHBIX HUCCIICIOBAHUI B nHpopMaruu 00 STUYECKUX acleKTax

STUYECKHE 00J1acTH OMOTEXHOJIOTUU U pa3BUTUS OMOTEXHOJIOTHUH

aCIEKThI F€HETUYECKUX TEXHOJIOT UM

OMOTEXHOJIOTH

"

Pa3nen 6 buoskojoruueckue uccjaea0BaHus

Pe3yabTart o0yuyeHus

Br1sBAATE IMPUYIUHHO-CJIICACTBCHHBIC CBA3HU MCIKAY OMOJOTHYECKUMH O6’bCKTaMI/I,
nponeccaMu U ABJICHUAMMH IIYTCM I/ICCJ'ICI[OBaHI/Iﬁ Ha KUBBIX 00BbEKTaX

OueHouHoe Meponpusitue
PYO€KHOT0 (TEeMATHYECKOIO)

[TpencraBienne pe3yabTaTOB BBHITIOJIHEHUS! Y4EOHO-MCCIIE0BATEIBCKUX MMPOCKTOB
(BBICTYIUJIEHUE C MpE3EHTAIUEN )

KOHTPOJISA
Pe3yabTaTbl 00yuyeHHs 10 OuneHoyHOe MepONPUATHS TEKYIIEro
Tema y y 1 ponp ym OueHo4YHbIE CpeCcTBA
TeMaM KOHTPOJISt
Tema 6.1 OnucbIBaTh METOIBI Brimonaenne nabopaTopHeix padot Ha | OTYET O BHIMIOJHEHUU yu4eOHO-
OcHoBHBIE OMOIKOTOTUYECKUX BBIOOP B MUHUTPYITIAX: HCCIIEI0OBATENbCKOTO MTPOEKTA
METO/IbI UCCIIeIOBAaHUM 1. BausiHue TemMnepaTyphl Ha pocTa U
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ouoskonoruyec | [Lmanuposathb (U3HOTOTUYECKYIO AKTUBHOCTD
KHX OMOPKOJIOTUYECKUN JIPOMKKEBBIX KIETOK
UCCJICIOBAHUM | DKCIIEPUMEHT 2. BnusiHue yriieBoJIoB Ha pocTa U
(U3HOTOTUYECKYIO aKTUBHOCTD
JIPOMKKEBBIX KIETOK
3. CoueTaHHOE BIUSHUE TEMIEPaTypPhl
Y YTJIEBOJOB HAa pOCTa U
(PU3HOJOTNYECKYIO AKTUBHOCTD
JIPOKIKEBBIX KIETOK
Tema 6.2 [TpoBoauTh OHMOAKOIOTHYECKUH |BbITOTHEHNE yueOHO- OTyeT 0 BBINOJHEHUHN Y4eOHO-
buoskonoruye | 3KCIEPUMEHT MCCJIEI0BATENBCKOrO MPOEKTA Ha HCCJIEI0BATENBCKOTO MPOEKTA
CKHI [InanupoBathb BBIOOD:
AKCIEPUMEHT | OMOAKOJOTUUECKUI 1. Ornenka kauecTBa aTMOC(HEPHOTO
HKCIIEPUMEHT BO3lyXa
NurtepnpernpoBats pe3ysbrarhl |2. OlleHKa Ka4eCTBA MOYB METOJIOM
MPOBEIEHHOIO (bUTOTECTUPOBAHUS
OHMODKOJIOTHYECKOT'O 3. OreHka Ka4ecTBa BOJI
AKCIEPUMEHTA C MMOBEPXHOCTHBIX BOJIOEMOB 10
UCII0JIb30BaHUEM OpTraHOJICTITUYECKUM U (PU3UKO-

KOJIMYCCTBCHHBIX MCTOJ0B

XUMHYECKUM CBOMCTBAM

4. Bnusnue [TAB nHa poct u pazButue
CEMSH BBICIIMX PACTEHUU

5. BausiHue cOeBOro 3arpsi3HEHUs Ha
POCT M pa3BUTHE CEMSH BBICIINX
pacTeHun

21




2. OneHOYHBIE CPeACTBA MO AucHuNInHe «buosorus

OueHo4HbIE MEPOTIPUATHS TEKYIIErO0 KOHTPOJIA (THUIIbI):
3agaHus, HaNpaBJIeHHbIE HA CUCTEMATH3ALMIO U 000011IeH1e
TeopeTUuYeCKO HHPOpMALUK:
- 3aIoJIHEHUE TaOJIuIl
- pa3paboTKa JIEHTbl BpEMEHU
- paszpaboTKa rioccapus
- pa3paboTKa MEHTaJbHOW KapThl

3agaHus, HaNpaBJieHHbIe HA opMHUPOBaHHME WU NPOBEPKY 3HAHMIA:
- TecT
- OIICHHMBaeMas JUCKYCCHSI
- (bpoHTANBHBIN ONPOC
- o0cyXjieHue 1o BOIpocam JICKIUH (BCTpEUaeTcsl y Hac TOJbKO 1 pa3)
- YCTHBIE COOOIICHHS C TIpe3eHTAINEH

3ananus, HanpaBJieHHbIe HA GopMHUpPOBaHMe NPAKTUYECKUX YMEHUH
U HABBIKOB
nabopaTtopHas pabora
- peuieHue 3a1aq
- NPaKTUKO-OPHEHTUPOBAHHBIE PACUETHBIC 33 aHUS
Kelic Ha aHaiau3 nHpopmauu
- y4eOHO-HMCCIEeI0BATENbCKUN MTPOEKT

2.1. OueHouyHbIe CpeACTBA TEKYHIEr0 KOHTPOJISI MO IMCHUILIHHE
«buosorus»

Texymuii KOHTPOJb PE3YyJbTAaTOB OOYYEHUS MOYKHO OCYUIECTBIIATH
pPa3IMYHBIMM METOJAaMH M C IOMOIIBI Pa3IMYHBIX OLEHOYHBIX cpeacts. llo
mucuuiinHe  «buonorus»» B KauecTBe  CPEACTB  TEKYLIErO  KOHTPOJS
MPUMEHSIOTCS  3aJaHusl B TECTOBOM (opme; TaOMMIbl, BHU3yaTu3alus
TEOPETUYECKOro Marepuana B ¢opmare JEHTbl BPEMEHU M MEHTAJIbHBIX KapT;
pelieHre KeicoB U Apyrue olleHoYHble MaTepuanbl. Hiske npuBeaemM npumepbl
HEKOTOPBIX U3 HUX.

2.1.1. 3aganus, HAaNpaBJIeHHbIE HA CUCTEMATU3ALNIO H
00001IeHMe TeopeTHYeCKOi HH(poOpMaIIUN

1. 3anoaHeHue TA0NIBI

Ha3Banue Templ buomnorus kak Hayka

PesyanaT oﬁyqemm Imo OnuceiBaTh MCETOAbI UCCIICAOBAHHUA HA
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TEME MOJICKYJIAPHOM U KJIICTOYHOM YPOBHC

OO0mue KOMIIeTEHIINH OK 02

@opMyIHMpPOBKA 3aJaHUsA: 3aNI0JHHUTE Tabnuily “Bkiiajg ydeHBIX B pa3BUTHE
Ouosioruu”, yka3zaB y4eHOT0, BpeMEHHOH neproa paboThl HaJl OTKPHITHEM U
JaiTe KpaTKylo XapaKTepUCTUKY OTKPBITHUS, UCIIONB3YsI MaTepUa JeKIIH,
y4ueOHUKa, HHbIE UICTOYHUKU HH(POPMAIIHH.

Tabnuna — Bkiiag y4eHbIX B pa3BUTHE OHOJIOTHH

YueHnbliid Bpemennoit Kparkas xapakrepuctuka paboThl y4€HOTO
epuoa

Kputepun olieHUBaHMs 3a/1aHUS:

“5” - TabnuIa BBINOJHEHA B MIOJHOM 00beMe

“4” - B X0/1€ 3aMOJHEHUS TAOJIUIIBI MaTepUal OTPAXKEH HE MOJHOCThIO, UMEIOTCS
HE3HAYUTEIbHBIE HETOYHOCTH, HEI0YETHI

“3” - B X0J1€ 3aMoTHEHHS TaOJIUIbI MaTepral OTPaKEH HE MOJTHOCThIO, HMEIOTCS
3HAYUTEIbHBIE HETOUHOCTH, HEI0YETHI

“2” - Tabnuna oTpaxkaet menee 50% marepuana WM He BBITIOJIHEHA

2. Pa3pa0oTka JeHTbl BpeMeHH

Ha3zBanue Tembl OHTOreHe3 )KMBOTHBIX U YEJIOBEKa
PesyabTat 00y4yeHus no OnuceIBaTh CTaUA OHTOT€HE3A )KUBOTHBIX U
TEeMe yeJioBeKa

O01mue KoMneTeHUNN OK 02, OK 04

dOopMyIMPOBKA 3aIaHUSI: CO3JANTE JICHTY BPEMEHH, OTPAKAIOIYIO
ATanbl OHTOTE€HE3a OTAECIBHON IPYIIIbI >)KUBOTHBIX UJIM YeJIOBEKa C KPaTKOU
xapakTepuctrkoil. HazBanus craauii JOMKHBI OBITH PACIIONIOXKEHBI B
XPOHOJIOTMYECKOM TMOPSAKE, OCHAILEHBI KPATKUM OMMCAHUEM OCHOBHBIX
M3MEHEHH, MPUJIOKEHBI PUCYHKHU. 3a/IaHUE BBITIOIHAETCA B MaJbIX rpymmnax (3-
4 yenoBeka)
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3. Pa3paboTka MEHTAJIbHOMH KapThl

Ha3Banue TemMbl CrpoeHune opranusma
Pe3yabTart 00y4eHus 1o OnucheIBaTh CTPOCHUE U B3aUMOCBSI3h YacTen
TeMe MHOTOKJIETOYHOT'O OpraHu3Ma
OO0mme KoMNneTeHINHN OK 02, OK 04

@®opmMyIMpPOBKAa  3aJaHUSI: COCTABHTE MEHTAJIbHBIE KapThl IO
KJacCU(PUKalMKU TKaHEW, OpraHoB M CUCTEM opraHoB. B kapte oTpasute
OCOOCHHOCTH CTPOCHHUSI, QYHKIIUNA 00BEKTOB. BBl MOXKeTe O0BEIUHATH OOBEKTHI
0 BBIMOJIHAEMON (YHKIMHU WM 110 CUCTEME OPTaHOB.

[Ipu BBITIOJIHEHUH CTYJEHTHI PACTIPEIEISIOTCS Ha Majble TpyIibl (1o 2-3
YyeloBeKa).  3ajaHue  sABISETCS  NpOo(eCCHOHATBHO-OPUEHTHUPOBAHHBIM.
CrynenTsl, oOyyatoniecs: npodeccuu/cneualbHOCTH CBA3aHHON ¢ 00BbEKTOM
uzyueHus ‘“‘Pacrenus” pa3paOaThlBalOT MEHTAJIBHYIO KapTy IO CTPOEHHIO
OpraHM3Ma pacTeHHH (TpYIIbl MOXKHO pa3JeluTh MO OTIEIaM pPAaCTEHUM:
MOXOBHUIHBIE,  IUIAYHOBHJIHBIC,  XBOILUEBUAHBIC,  MANOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, OKPBITOCEMEHHBIE). CryneHTsl, oOyuaroruecs
npodeccuu/crnennarbHOCTH CBSI3aHHOM C 00BbEKTOM H3yudeHus ‘KuBoTHbIE”
pa3pabaThiBalOT MEHTAJbHYI0 KapTy IO CTPOEHUI0 OpraHu3Ma MKUBOTHBIX
(rpynmbl  MOXKHO —pa3feNuTh [0 TUOAM M KjaccaM >KMBOTHBIX. [HIIBL:
KHILIEYHOTIOJNIOCTHBIE, IUIOCKME YEpBU, KPYIJble€ YEpPBU, KOJIbYATHIE YEPBH,
MOJUTIOCKH, YieHUCTOHOTHEe. Kiacchl: XpsieBble pbiObl, JIOMacTenepbie phiObl,
aMmpuOuu, mpecMbIKaloOmUecs, MNTUIBl, MiIekonuTawmme). CTyIaeHTHI,
obOyuarommmecss PoQeccrur/CeuaaIbHOCTH CBSI3aHHOM ¢ OOBEKTOM H3YUYCHUS
“YenoBek” pa3pabaThiBalOT MEHTAJbHYI0 KapTy IO CTPOCHHUIO OpraHu3Ma
YEJIOBEKa.

[Ipu pa3zpaboTke peKOMEHyeM UCIOJIb30BaTh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WJIU JPYTOTO MHCTPYMEHTA JJISl CO3/IaHUSI MEHTAJIbHBIX KapT.

[Ipumep yacTh MEHTAIIBHOMN KapThI:

CepaeYHO-COCYAMCTAR CUCTEMA

nywesog,

HeayaAOUHO-KMLWEYHBIA TRPAKT

KMLIEYHWK ABEHaLUATUNEPCTHAA KMIWKa
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Kputepun onieHMBaHUS MEHTAJILHON KapThl:
«5» - 8-9 6anoB; «4» - 7 6a/710B; «3» - S 6a/LI0B

3 0a/u1a 2 dasu1a 1 6ana

Conep:xkanue Nudopmarus Nudopmarus Nudopmarus

MpeCTaBIICHA B MpPEJCTaBIICHA, HO | MpEe/ICTaBIcHA

MOJTHOM 00BbEME UMEIOTCSA YaCTUYHO

HETOYHOCTH
I'pa¢uueckoe | Muorocrynenuara | Muorocrymnenyara | I[Ipoctoit
oopmiieHne s KapTa g KapTa «MIay4YOK»
KapThbl n00aBIIEHUEM

KapTUHOK, 3HAKOB.

Hcnonb3oBaHue

pa3HBIX LIBETOB Ha

ONpEIEICHHBIX

BETBSIX.

Jlekcuko- Kapra He Kapra He Kapra cogepxur
rpaMMaTH4YeCcKoe | COJICPKUT OLTUOOK | CONEPKUT IPyObIX | TaK MHOTO IPYOBIX
oopmiieHHE U OTI€YaTOK rpaMMaTHYECKUX | TPaMMaTHYECKUX

OIINOOK WK OIIUOOK U
OTEYaToK, OMEYaToK, 4TO €€
KOTOpbIE ObI CoJiepKaHue
OTBJICKAIU TPYIAHO
BHUMAaHUE BOCIIPUHUMAETCS
YUTaTEeNs OT

COJIEpKaHUS

4. Pa3padoTka riaoccapust

Ha3zBanue TeMbl

OCHOBHBIC TTIOHATHS TCHETUKH

Pe3yabTar 00yuenus mno

TEME

OmnuceIBaTh 3aKOHOMCPHOCTHU HACJICACTBECHHOCTHU
N U3MCHYMBOCTH

O0mmue KoMIeTeHInu

OK 02
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dopMyIMpPOBKA 32IaHNUsI: COCTABLTE TJIOCCAPU C ONPENIETICHUSIMU 10 TEME
”OCHOBHbBIE MOHATHS T€HETUKA , UCTIONB3YSl MaTEpPUAIIbI JICKIIUHN, YUCOHUKH,
CJIOBApH.

IIpuMepHbIH IepeYeHb TEPMUHOB:
AJIbTEpHATUBHBIC PU3HAKA
AnnenbHbIe TeHBI
HeannenbHble T€HBI
JIOMUHAHTHBINA IPA3HAK
PenieccuBHbBIN pU3HAK
['OMO3UTOTHBIN OpraHn3m
['eTepo3uroTHeIl OpraHu3m
I'enorun

denotun

JIuruOopuIHOE CKPEIIMBaHKE
Yucras mTuHUsA

['ubpun

HacnenctBeHHOCTH
N3MeHuYnBOCTH



2.1.2. 3aganusi, HanmpaBJieHHbIe HA (OPMHMPOBAHHE MM IPOBEPKY
3HAHUU

1. DpoHTAJIBLHBIN 0NIPOC
Ha3BaHue Tembl HcTopust 3BOIIOIMOHHOTO YUEHUS
Pe3ysabTart 00yueHnus mo XapakTepu3oBaTh NPEANOCHUIKA U IBUKYIINE
TEMeE CHJIBl BOBHUKHOBEHUSI MHOTO0Opa3us BUOB
O0mue KOMNIeTeHUN OK 02, OK 04

IIpumepHbIH epevyeHb BONPOCOB K (PPOHTAIBHOMY ONPOCY
1. KakoBbl cuiibHBIE U Cla0ble CTOPOHBI CUCTEeMbl oprannyeckoro mupa K.
JIunues?
2. ChopmynupyiTe OCHOBHBIE MOJOKEHUs 3BOJOIMOHHON Teopuu XK. b.
Jlamapxka.
3. Tlepeuucnute npeanoCchIKU BOSHUKHOBEHHUS JapBUHU3MA
4. TlepeunciauTe OCHOBHBIE TOJOKEHUSI CHHTETUUECKOW TEOPUH SBOITIOIUN

Kpurepun ouenuBanus:

«5» - OTBET NOJIHBIN, PA3BEPHYTHIN

«4» - OTBET AOCTATOYHO NOJIHBINA, HO €ECTh HETOYHOCTH
«3» - OTBET KpaTKHUil UK ¢ TpyObIMU OIIMOKaMHU

«2» - OTBET HEBEPHBIN WUJIN OTCYTCTBYET

2. IToAroToBKa YCTHBHIX COOOLICHUH € NMPe3eHTAlHeH

Ha3zBanue TeMbl I'eneTnka uenoBeka

OnuceIBaTh 3aKOHOMEPHOCTH HACJICACTBEHHOCTH
Pe3yabTat 00yyeHus no 1 U3MEHYMBOCTH

TEMe OnpenensaTh BO3MOKHOE BOSHUKHOBEHHUE
HaCJICICTBEHHBIX MMPU3HAKOB

OO01mmue KoMneTeHUNN OK 01, OK 02

dopmyIMpPOBKA 32/IaHNsI: TIOJTOTOBHTE YCTHOE COOOIIICHNUE U TTPE3ECHTAIIUIO
00 0JTHOM HaCJIeJICTBEHHOM 3a00JICBaHUH K3 TIepeyHs. PaboTra BeIMOIHAETCS B
napax. B ctpykType cooOmieHust u mpe3eHTanuu HeoOX0IMMO OTPa3UTh:

1. Ha3Banwme 3a0osieBaHMSA
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2. Tunusauus 3a00JIeBaHUsA
a. A) reHoMHOE / TeHHOE / TIOJIUTEHHOE / XpPOMOCOMHOE
b. B) ayTocOMHO-JOMUHAHTHOE / @y TOCOMHO-PEIIECCUBHOE /
CIICTJICHHOE C TIOJIOM

3. CymHoCTh MyTaluu (Ha KJIETOYHOM YPOBHE)
4. KnuHuueckue nposBICHHS 3a00J€BaHUS
5. YacToTta BcTpeyaeMoCTH
6. Jlmaramoctuka
7. Wctounuku uHpopMaIuu.
IIpumepHbIi MepeyeHb HACJIEACTBEHHBIX 3200/1eBaAaHUI YeJI0BEKA

1. Cunppom DHrenbMmaHa 8. CUHAPOM «KOIIIAYbEro
2. MykoBHCIIH]I03 KpHUKay
3. Cunnpowm [lupcona 9. CepnoBHIHOKJIETOUYHAS
4. Cunppowm [layHa, aHeMus
5. Cunapom Knaiindensrepa, 10.HeiipodpubdbpomaTo3
6. Cunapom llepemieBckoro- 11.JlanbTOHU3M

Tepuepa, 12.T'emodpunus
7. Cunapom DaBapjca, 13.OenunkeToHypust

Yek-JTUCT ISl OEHKHU Mpe3eHTaluu
OueHuTe Npe3eHTalLHIO MO CIEAYIOUUM KPUTEPHUSIM:

DJIEMEHTBI COJIEPKAHUS Hamuuue | OtcyrcrBue
1. | TurynbHBIHA crnaiy
1.1 | Ha3Banue 3a001eBaHus
1.2 | CBenenust 06 aBTOpax
2. JlaHa monHas THIM3anus 3a00JICBaHUS
3. | I[lokazaHa cyuiHoCTh MyTalluu
4, OnucaHbl KITMHUYCCKUE TIPOSBIICHUS
3a00JIEBaHUS
5. VYka3aHa 4acTOTa BCTPEYaEMOCTh
6. Omnucana fUarHOCTHUKA
7. VYkazaHbl ICTOYHUKH HH(POpMAITIN
8. CoOnroienre eqUHOTO CTHIIS

MPE3EHTALUU
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9. | Marepuain ObUT HHTEpECEH

10 | Matepuan ObuI MOJIE3€H

IIIkaJjia mepeBoa 6a/JIOB B OTMETKY

12-11 GamioB - «5»

10 - 8 6aymioB - «4»

7-6 6ayIIoB -«3»

Menee 6 0aIOB MITM OTCYTCTBUE PAOOTHI - «2»

I[OHOJIHHTCJILHBIG CBEeACHUA IJIA npemoaaBaTeisi.

B nensx uzbexanue moBTOPEHUs TEM IIPE3CHTAINH, TPET01aBaTENIO
PEKOMEHAYETCS PACIPEACIIUTh KOHKPETHBIC TEMbI CPEU TPYIII yHaIIUXCS.

3. OueHuBaemasi JUCKYCCUA

Ha3zBanue TeMblI BI/IOC(bepa - TyI00aJIbHAs PKOJIOTHYECKas CHUCTEMa

OnuceIBaTh CBA3b MCKAY OpraHu3MoOM U CpG,Z[OI;’I

Pe3yabTart 00yueHus mno ero oouTaHus

TEeMe VYcraHaBauBaTh CBA3b MEXKY CTPYKTypaMu
ounocdepol

OO01mue KoMneTeHUMN OK 01, OK 02, OK 07

IIpumepHBIN NepeyeHb BONPOCOB K OLICHUBAEMOM IMCKYCCHU

1. I'mob6anbHOE TOoTeIUIeHNEe: MU WK peasibHOCTh? UTO BaM M3BECTHO O
naHHOM siBjeHuH? Kakue pakThl CyIecCTBOBAaHUS UM OTCYTCTBUS
r7100aTbHOTO MOTETICHUS! BaM U3BECTHBI?

2. O0bsacHuTE, Kakue (PaKTOPBl OTPAHUYUBAIOT PACTIPOCTPAHEHUE KU3HU B
atMocdepe, mutocdepe, ruapocdepe.

3. Kak M0xHO 0XapakTepu30BaTh UCTOPUICCKUE H3MEHEHHS POJI YETTOBEKA
B 6uocdepe?

4. B 4é€M cOCTOUT IIEHHOCTh OXpaHbl OropazHooOpasus? YTo npuBoOAUT K
COKpaIlleHHI0 OHoJornYeckoro paznooopaszusa? Ilouemy s
YeJIOBEUECTBA BAXKHO HE JIOMYCTUTH OOEIHEHUST OMOpa3HO0Opasus?

Kpurepun ouenuBanus:

«5» — AKTUBHOE YydYacTH€ B JIUCKyCCHUU. BbICKa3bIlBaHHE COOTBETCTBYET
3aJIaHHOM  TeMe, XapaKTepHU3yeTcsl  BBICOKOWM  HH(POPMATUBHOCTHIO U
OPUTHUHAIBHOCTHIO, APTYMEHTHI TTOJAKPETUICHBI YOS TUTEIbHBIMU TPUMEPaMHU.
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«4» - JlocTaTouHO aKTUBHOE YydacTHe B AUCKyccud. Jlomyckaercs
HE3HAUUTEIBHOE OTKJIOHEHHWE OT TEMbl AUCKYCCHHM. BBICKa3pIBaHME HOCHUT
OTYACTH TPUBHUAJIbHBIA, TMOBEPXHOCTHBIA XapakTep. He Bce apryMeHTsI
MOAKPEIJIEHBI TPUMEPAMU.

«3» — IlaccuBHOE yyacTMe B AUCKYCCHHU. BBICKa3bIBaHHWE XapaKTECpU3YETCS
HU3KOW WH(POPMATUBHOCTBIO, CTEPEOTUIIHOCTHIO, HE OTPAKAET IMOJIHOTO
MMOHUMAHUSA TEMbl NHUCKYCCHH. APTYMEHTHI CGHOPMYIHPOBAHBI aOCTPAKTHO.
[TIprmepsl OTCYTCTBYIOT.

«2» - llaccuBHOE ydacThe€ B JHCKYCCHUHU. BbICKa3bIBaHHE HE COOTBETCTBYET
3aIaHHOM TeMe, OTCYTCTBYIOT apIryMEHTHI B M0JIb3Y KaKON-TM00 TOYKU 3PEHUSI.

I[OHOJIHI/ITEJILHBIC CBeAcCHHUSA IJIA NMpenoaaBarTeis.

I[I/ICKYCCI/II-O MOACPUPYCT MMPCIIOAaBaTCIIb. B nauaine JUCKYCCHH OH 3a4aCT
CIymaTcJIsiM HCCKOJIBKO KIIFOUCBBIX OCTPBIX BOIIPOCOB, HO6Y)KI[aSI HUX BCTYIIUTH
B O6CY)KI[CHI/IG. )_Ianee IIOCTCIICHHO B XOJAC NUCKYCCHUHU O6CY)KI[aI'OTCSI BCC
IMOCTABJICHHBIC BOIIPOCHI, YHACTHUKHN BBICKA3BIBAIOT CBOC MHCHHC.

4. O0cyxKaeHue no BONpocam JeKUuu

Ha3zBanue teMbl JKuzHeHHBIN TUKI KI1eTKH. MuTto3. Meio3
Pe3yabTar 00y4yenus mno XapakTepu30BaTh KU3HEHHBIN IUKII KIETKA
TEeMe

O0mue KOMNeTeHIUN OK 02, OK 04

IIpuMepHbIN epeYeHb BONPOCOB JJIs1 00CYKACHUS
Kakune nsmMeHeHus B KIIETKE MPEAINICCTBYIOT ICTICHUI0?
2. Oxapakrepusyite (pa3bl MUTO3a U KPaTKO PACCKAKHUTE, KaK MPOUCXOIUT
3TOT Mpoliecc.
B ueM 3akirouaercst OMOI0rHuecKoe 3HaUeHUE MUTO3a”?
YeMm MeH03 OTIIMYaeTCsI OT MUTO3a?
B ueM 3akirouaercs OMoa0ruueckoe 3HaueHue Meiiosa?

=

a ks w

5. Tecr

Ha3BaHue TeMbl B3aumonelictBue reHoB

OnuceIBaTh 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
Y U3MEHYUBOCTH
OnpenensTe BEPOSITHOCTh BOSHUKHOBEHUS

Pe3yabTart 00yueHus mno
Teme
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HaCJICACTBCHHBIX ITPU3HAKOB IIPHU PA3JIMIHBIX
BBaHMOHCﬁCTBH}IX I'CHOB

OO0mue KOMIEeTEHINHT OK 01, OK 02

IIpumep TECTOBOIO 3a1aHUSA
K B3anMonencTBUsIM aJUIENIbHBIX TEHOB HE OTHOCST:
1) snmcTas, monuMepuio, MOIUGUIUpPYIOIIee 1eHCTBUE TEHOB
2) KooIepanuio, MHOKECTBEHHBIN aJlIeNIN3M
3) cBepXIOMUHHPOBAHUE, KOMILJIEMEHTAPHOCTh
4) KOAOMUHUPOBAHUE, TPOMEKYTOUHOE JOMUHUPOBAHUE
[IposiBieHre y TETEpO3UTOT MPU3HAKOB, JACTEPMUHUPYEMBIX ABYMS
aJUIeIISIMU HaOJIIOaeTCsl TPHU:
1) cBepXIOMUHUPOBAHUU
2) smucrase
3) KOJJOMUHUPOBAHUH
4) onumepun
Hacnenoanne  yeTBepTOM  rpynmbl KpPOBM  OTHOCAT K  THILY
B3aUMOJICHCTBHUSL:
1) xomoMUHUPOBaHUE
2) cBepXJOMHHHPOBAHUE
3) noJiHOE JOMUHHUPOBAHNUE
4) NpOMEKYTOYHOE IOMUHUPOBAHUE
HacnenoBanue MMHIIWIIIIOBON OKpPacKH y KPOJHMKOB KOHTPOJIHUPYETCS
TpeMms ayensimMu: A,a u ah. Kaxxnas ocoOb sIBISIETCS. HOCUTENIEM TOJIBKO
JIBYX W3 HUX. DTO IPUMEP:
1) komIIIEMEeHTapHOCTH
2) Koonepaluu
3) MHOECTBEHHOTO aJIjIeIu3Ma
4) nonumepun
[TossBnenne HOBOOOpAa30BaHUW TPU COBMECTHOM JICMCTBUU JBYX
JOMUHAHTHBIX HEAJUIEJIbHBIX TI'€HOB, KOrJja B TOMO3MIOTHOM WU B
TreTEPO3UTrOTHOM COCTOSIHUM Pa3BUBAETCS HOBBIM MPHU3HAK, HAOIIOAETCS
npu:
1) KOMIJIEMEHTapHOCTH
2) Koorepanuu
3) MOJIHOM JOMHHUPOBAHUU
4) neficTBUM reHOB-MOIU(PUKATOPOB
Ecnmn oauH JOOMHHAHTHBIM TE€H TMOJABISET JIEUCTBUE  JIPYroro
JOMUHAHTHOTO T€Ha, TO - 3TO MPUMEP:
1) peueccuBHOrO 3MKcTa3a
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2) noJuMepUuut
3) AOMHUHAHTHOTO AMHUCTa3a
4) MHO’KECTBEHHOTO aJlIeIN3Ma

Howmep Bompoca [IpaBUIBHBIN OTBET

1 1

O || B OWIDN
WIN|W|EFL | W

2.1.3. 3apanus, HanpaBJ/ieHHble Ha (OpPMHPOBAHHME YMEHHUIl U
HABBIKOB

1. JlabopaTtopHas paGora

[Ipn m3yueHnn nucuMIUIMHBL “buoNIOrUs” MPELYCMOTPEHO BBIITOJIHEHUE
71a00paTOPHBIX PadoT:

Tema 1.3. buosormyecku Ba)KHble XHUMHUYECKHE COCJIUHCHHUSA:
JlaboparopHnas pabora “OmnpeznencHue ButamuHa C B MpOAyKTaxX MUTaHUA
Jlaboparopnas padota «['uapodunbHO-THIPOGHOOHBIE CBONCTBA JIUITHUIOBY.

Tema 1.4. CTPpYKTYPHO-(DYHKIIMOHAJIBHASI OPraHM3alUs KJIETOK:
Jlabopatopnasi pabora «CTpoeHue KIETKH (pacTeHus, >XHBOTHbIC, TPUOBI) U
KJIETOYHbIE BKJTFOUCHUS (kpaxmar, KapOTHUHOMU/IBI, XJIOPOILIACTHI,
xpoMmorutactel)y;  Jlabopatopnas pabGora  «lIpoHumaemoct  MeMOpaHbI
(T1a3Monu3, JErIa3MoIIn3).

Tema 4.5. BausiHme coUMAIBLHO-IKOJOTHYECKHX (PAKTOPOB Ha
310poBbe 4esoBeka: JlaboparopHas pabora Ha BBIOOpP: «YMCTBEHHas
paboTrocnocoOHOCThY WU «BiusHue abMoTHYecKuX (PaKTOpPOB Ha YeIOBEKa
(HU3KHME ¥ BBICOKHE TEMITEPaTyPhl)»

Tema 6.1. OcHOBHBIE METOABI OMOIKOJOTHYECKUX HCCAEI0BAHUH

JlabopatopHass pabota Ha BbIOOp MO MUHU Tpynnam: «BiusHue
TEeMIIepaTypbl Ha pocTa U (U3UOJOTUYECKYIO AKTUBHOCTD JIPOKKEBBIX KIETOK);
«BnusiHue yrineBoJoB Ha pocTa U (PU3MOJIOTMYECKYI0 aKTUBHOCTD JPOAIKEBBIX
KIeTok»; «CoueTaHHOE BIMSHHE TEMIIEpaTypbl M YIIEBOJAOB Ha poOCTa U
(U3HOTOTUIECKYIO aKTHBHOCTH JIPOKIKEBBIX KIETOK)
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ObopynoBanmne gaGoparopum W padoumx MecT JA0OPATOPHH:
MUKpPOCKOIIbI, CEKYHJIOMEpP, TOHOMETp, JabopaTopHas mocyna (mpoOupKH,
MOJICTaBKH JJIs1 TPOOUPOK, MUHIETHI, IECOK, CTYIKH C IECTUKAMHU, MPEIMETHbIC
U TOKPOBHBIE CTEKJIa, CTEKJSIHHbIE MNAJOYKH, MPENapOBAIbHBIE HIJIBI,
dunpTpoBambHas Oymara (candeTku), CTakaHbl) TUNEPTOHUYECKHA PaCTBOP
xjopuna HaTpusi, 3%-HbII pacTBOp MEpPOKCHAA BOAOPOJA, PAcTBOp Hoja B
HOMCTOM KajuH, TIUIEPUH, KIyOHHW KapTodens, JUCT 3JI0ACH KaHAICKOM,
IJI0JT psAOMHBI OOBIKHOBEHHOW (pSAOMHBI WJIM TOMarta), JyK penvarbli,
pa3BEJICHHBIE B BOJIC JPOKIKH).

[IpuBenem mpumep 1abopaTopHOI pabOTHI

Ha3Banue Tembl CtpykTypHO-GyHKIIMOHATBHAS OpraHU3alus
KJIETOK

Paznuuath CYIICCTBCHHBIC IIPU3HAKH CTPOCHHUA
KJICTOK OPIraHM3MOB pPa3HbIX HAPCTB YKMBOU

PesyabTat 00y4yeHus no
MIPUPOJIbI

TEME
[IpoBoUTH HAOIOICHHUE KIIETOYHBIX CTPYKTYP H
UX U3MCHEHUH C IIOMOIIBI0 MUKPOCKOTIA
O01mme KoMneTeHUNN OK 01, OK 02, OK 04

JlaGoparopHas padota «CTpoeHUE PaCTUTEILHOMN, ’KUBOTHOM, TPUOHON KIICTKH»

Llenp pa®oThL: 3aKpENMUTh YMEHUE TOTOBUTH MUKPOIIPENapaThl U pacCMaTpUBaTh
UX 0] MUKPOCKOTIOM, HaXOJIUTh OCOOEHHOCTH CTPOEHUS KIJIETOK Pa3INuHbIX
OpraHU3MOB, CPAaBHUBATh UX MEXIY COOOM.

1.Bonpock! JuId JIOIYyCKa K JJA00PaTOPHOU padoTe.

1. HazoBHuTE OCHOBHBIC YaCTH MUKPOCKOIIA U OIUIINTE UX (DYHKITHH.
2. Yto Takoe mpeaMeTHOE U MOKPOBHOE cTekna? JlJist uero OHu Hy»KHbI?
3. Ilepeuncimre OCHOBHBIC IMpaBHUiIa pabOThI ¢ MUKPOCKOIIOM.

2 IlpoBeneHure OnpITOB

O6opynoBaHue U Mocyaa Marepuainbl 1 peaKTHUBbI
1. MuKpOCKOIIBI 1.Bona
2. IIpenMeTHBIE U TOKPOBHBIE CTEKJIA 2. Pa3BejicHHBIC B BOJE JPOXKIKHU
3. CTeKJIsIHHbIE TAT0YKU 3. JIyk penuaTtslit
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4. CtakaHbl

5. ®unbpTpoBanbHas Oymara (canderka)

6. CTeprIbHBIN IITIATENh

ANTOPUTM IPOBEJIEHUS PAOOTHI

BOHpOCBI " 3aJaHUA

e 1. U3yuenne crpoenmust

PACTUTENbHOM KJIETKH
1.1. CHATBH ¢ BHYTPEHHEN NOBEPXHOCTH
MSICUCTOM YEIIyH JIYKOBHIIbI TOHKYIO
IUIEHKY — SMUAEPMY;

e 1.2 .TloMecTUTb KyCOYeK 3MUAEPMBI
Ha IIPEIMETHOE CTEKJIO B KAILIIO
BOJBL;

e 1.3. HakpbITh OOBEKT MOKPOBHBIM
CTEKJIOM;

e 1.4 PaccMOTpeThb KJIETKH 3NUJEPMBI
IIOJT Pa3JIMYHBIM YBEINYECHUEM
MHUKpPOCKOIa

Onpenenure GopMy KIETOK,
o Halipute saapo, BakyoJu,

§6OH0‘1K¥ KJIETKH.
e 3apUCyHUTe HECKOJIbKO KJIETOK

anuAepMbl, 0003HaYUB Ha
PUCYHKE: HUTOILIA3MY, PO,
BaKyoOJI1, 000JIOUKY KIETKH

2. U3yueHue CTPOEHUS KUBOTHOI
KJIETKH

2.1. [IpoBecTH CTEPUIIBHBIM IIIATEIIEM C
JIETKUM Ha)KUMOM 110 HEOY WJIH 110 IECHAM;
2.2. HanecTu kanenbKy CIIOHBI Ha
IIPEIMETHOE CTEKJIO U HAKPBITH €€
MOKPOBHBIM CTEKJIOM;

2.3. PaccMoTpeTh npenapar npu 00JIb1I10M
YBEJIMYEHHUH C PUKPBITON Tuadparmoit
KOH/JIEHCaTOpa.

PaccmoTtpuTe Ha KOHUMKE MINaTeNs B
KaIeJIbKe CIIFOHBI CIIYIICHHBIE
KJIETKHU SIUTEUS
Paccmorpute Ha nipenapare
OTZEJIbHBIE KPYIIHBIE INIOCKUE
KJIETKH HETIPABUIILHOM (OPMBI.
bospiiast 4acTe KIETOK MEPTBBIE,
IIOATOMY B HUX XOPOIIIO 3aMETHO
ANPO.
e 3apuUCyilTE HECKOJBKO KIIETOK,
0003HaubTE AP0 U
LUTOIIA3MY.

3. U3yueHue CTPOCHUSA KJIETKH
AposiKen (rpudbI)

3.1. IlomecTUTh CTEKISTHHON NaI04YKON
KaIlIl0 pacTBOpa C IPOKKaMU Ha
IIPEIMETHOE CTEKJIO;

3.2. HakpbITh €€ MOKPOBHBIM CTEKJIOM.
Ecnu ecTh M3NHUIIKK KUJKOCTH, YAATUTE
€€ C MOMOIIbI0 (GUIETPOBATBHON Oymaru

Harinure mpoxkeByro KIETKY,
paccMoTpeTh ee popMy U OT/ACIIbHBIC
YacCTH.

3apucyiTe HECKOJIBKO KJIETOK,
CHEJIalTe OAUCH.
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(candetkn);
3.3. PaccMmoTtpeTs nipenapar noj
MHUKPOCKOIIOM

HNToroBasi KOHTPOJIbLHAS YaCTh JIA00PATOPHOI pad0Thl (BLIMOJHHUTD
NMHUCHLMEHHO):
1. M3 kakux OCHOBHBIX YacTeil COCTOUT Jr00ast KiIeTKa?
2. Uto ol1iero uMeeTcsi B CTPOSHUM PACTUTEIIBHOU U )KUBOTHOM KJIETOK?
3. YUeM paznuyaroTcs 3TH KJICTKH?
4. Yem OOBSACHHUTH, UTO, OYIyIH YCTPOSHHBIMHU 110 €IMHOMY IIJIaHY, KJICTKH
BeChMa pa3HO0Opa3HbI 110 hopMe U pazMepam?
2. [IpakTHKO-OPHEHTHPOBAHHBbIE PaCUYeTHbIE 3aJaHUS

Ha3BaHue TemMbl [Tomynsmus, cooOIecTBa, SKOCUCTEMBI

OnuceIBaTh CBA3b MEXKy OPTaHU3MOM U CPEAOU

Pe3yabTaTt 00yyenus mo ero oOuTaHus

TEME YcraHaBaMBaTh CBA3b CTPYKTYPHI U CBOWCTB
3KOCUCTEM

O01mue KOMNeTeHIUN OK 01, OK 02, OK 07

Ha3zpanue 3aanusi: Pacuer cpoka ucuepnanusi NpUpoIHbIX PpecypcoB

@abyna: Pa3BuTue YenOBEYECKOTO OOLIECTBA HEBO3MOXHO 0e€3
B3aUMOJECHCTBUS C NOpUPOAOU. [0 HEKOTOPOTO BpPEMEHHU OTPULATEIIBHBIC
MOCJIEACTBUSA  XO3SMCTBEHHOM M MHOW  JICSITEJIBbHOCTHM  YEJIOBEKa
KOMITEHCUPOBAIH CIIOCOOHOCTHIO MPUPOTHBIX CUCTEM K CAMOBOCCTAHOBJICHHIO.
Ho k cepennHe nBagnaToro CTojeTWs CUTyalUsi WU3MEHUIIACH: OKpYKarollas
pUpOAHAs Cpella YK€ HE B COCTOSHUM KOMIICHCUPOBATH IIOJHOCTBIO
IIOCJICACTBUS BO3JCUCTBHUS POCTAa YMCIECHHOCTH JIKOJEW W PACHIMPEHUS
MPOM3BOJICTBA. 3arpsi3HEHbI BOJA, BO31yX, PACTCHMS, BBHINAJAIOT KUCIOTHBIC
JIOKJIH, PO3Hs BBIBOJUT MOYBHI U CEJILCKOXO03SUCTBEHHOTO 000pOTa, MOISPHBIC
JBJIbl TAIOT M3-3a MOTEIUICHUS KJIMMAaTa, UCYE3al0T MHOTUE BUJIbl )KMBOTHBIX U
pacTeHul, HaceleHHe NpUoOpeTaeT XPOHUYECKHe 3a00JIeBaHMS, pPaCTET
cMepTHOCTh. CyHIECTBYIOIIME CE€WYaC HMHTEHCUBHOCTh AaHTPOINOIE€HHOIO
BO3JECHUCTBUA BEIET HAIlY IUIAHETY K UCTOLIECHUIO U IETPAJIAIUH.

3aganue: OUEHHTE CPOK HCYEpPNaAHWA IPUPOJHOrO pecypca, €ciu
M3BECTEH YPOBEHb JOOBIUM pecypca B TEKYIIEM TOTy, a TOTpeOICHUE PECYPCOB
B TIOCJICIYIOIIUE TOABI OyJIeT BO3pacTaTh C 3aJaHHOW CKOPOCTHIO MPHPOCTA
exerogHoro norpedsenns. Kakoil mpupoaHbI pecypc MMEeT CaMblid JOJTHI
CPOK MCUEPIIAEMOCTH U KaKOW — HAUMEHBIITNI ?

WNudopmanus, HeoOXoqumast 175 pelIeHHs:
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Tabmuna 1

Pecypc 3amac pecypca | JloObrua pecypca | I[Ipupoct oobema
Q, mupa. T g, MJIpa T /TOA noTpeOIeHHs
pecypca TP, % B
O
KameHnHbIi yroib 6800 3,9 2
[TpupoansIii ras 280 1,7 15
Heds 250 3,5 2
Keneso 12000 0,79 2,5
dochop 40 0,023 1.8
Mens 0,60 0,008 1,7
uak 0,24 0,006 1,3
CBuHelL 0,15 0,004 2,2
AnroMuHuN 12 0,016 1,6
Ypan 300 0,2 2
Jlnst  pacdeta  BOCIMONB30BaThCs  (OPMYJOM  CyMMBI  4JICHOB  psna
TCOMETPUUIECKOMN TIPOTPEeCcCUn
(1+22) 1)1
- ®

oo
rne Q — 3amac pecypcoB, q — TrojoBas aoOwua pecypca, TP — mpupoct
noTpeOIeHus pecypca, t — YUCIIO JIeT.

JlorapudmupoBanue BoipaxeHus mig Q maeT cueayroouryo (opmyny s
pacyeTa cpoka HCHepIaHus pecypea
QTP

. !:z(q_;nn}+l (2)

:::(1 +_—’DID )
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3. Pemnenue 3amau

Ha3zBaHue TeMblI 3aKOHOMepHOCTI/I HaCJICA0OBaHMU

OnuceiBaTh 3aKOHOMCPHOCTH HACJICACTBCHHOCTHU
N U3MCHYMBOCTH

Pe3yabTart 00y4eHus 1o OrnpenensiTb BEpOATHOCTh BOBHUKHOBEHHS
TeMe HACJICICTBEHHBIX IPU3HAKOB MPHU MOHO-, JIH-,
MOJIMTUOPHUTHOM U aHATH3UPYIOIIEM
CKpeIINBaHUHT
O0mue KOMNeTeHIUN OK 02, OK 04

dopMyMpOBKa 3aJIlaHUs: PEIIUTE 3a/1a4l, COCTABUB CXEMbI CKPEIIMBaHUS

3ananue sBISETCA MPOPECCHOHATBHO-OPUEHTUPOBAHHBIM. 3a1auul i
CTYJICHTOB TOJIOUPAIOTCS B COOTBETCTBHHM ¢ OOBEKTOM H3yudeHus ‘“‘Pactenus’,
“Kupotnsie” i “YUenosek™.

[Tpumep 3a1a4 JUISt CTYJICHTOB, oOyuaromuecs
npogeccun/cnenagIbHOCTU CBA3aHHOM C 00bEKTOM M3ydeHus “YenoBek’:

3amaya 1. V yenoBeka aJbOMHU3M M CIIOCOOHOCTH MPEUMYIIECTBEHHO
BJIQJIETh JIEBOW PYKOW — PELIECCUBHBIE MTPU3HAKH, HACJIEAYIOIINECS HE3aBUCUMO.
KakoBbl T€HOTHUIIBI POAMTENEH C HOPMAJIBHOM NMUTMEHTALMEN W BIIAJICIOLINX
MPaBoil pyKOH, €clii y HUX POJUJICs peOCHOK aab0MHOC U JieBIa?

3amgada 2. Y 4eloBeKa MPaBOPYKOCTh JOMUHHPYET HaJ JIEBOPYKOCTBIO,
Kaperia3ocTb HaJ roy0oria3ocTeio. l'omyOornasplii mpaBiia >KEHWICS Ha
Kaperna3od mpasiie. Y HUX POAWIOCH ABOE JETEH — Kaperia3blid JieBIIa U
rojiyoorsassiid mpasia. OT BTOpOro Opaka 3TOro ke My>KUMHBI C Kaperyiia3oi
MpaBUIOW POAWIIOCH JEBATH KaperjasblX JAeTei, OKa3aBIIMXCS MpaBUIaMU.
OnpenenuTh TeHOTUITBI MY>KYHUHBI B 00EUX JKEHIITUH.

3anaua 3. Y I[letu u Camu kapue riasza, a y ux cecTpbl Marm — royyosie.
Mama 31ux nereit roiyooriiasas, XoTs €€ POIUTENN UMen kapue ria3a. Kakoi
npu3Hak qomuHupyetr? Kakoi nser a3 y nanbsl? Hanummre reHOTUIBl BCEX
MEePEYUCIICHHBIX JIUII.

Kpurepun ouennBanus

“5” - Bce OTBETHI BEPHBI

“4” - momyl1ieHa oJiHa orMoKa

“3” - momyIIeHbl 2 OMKUOKU

“2” nomymieHsl 3 u 0osee omuOOK WK paboTa HE BHITIOJTHEHA
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4. Keiic Ha aHaau3 uHgopManuu

Ha3zBanue TeMbI buotexHomornu B MEIUIIMHE U (hapMalluu

AHaJ'II/ISI/IpOBaTI) OTHYCCKHUC aCIICKTEI
COBPCMCHHBIX HCCJICI[OBaHI/Iﬁ B 00JIacTH
OMOTEXHOJIOTHU ¥ T€HETUYCCKUX TEXHOIOTHI

Pe3ysabTart 00yuenus mno
Teme

O01mue KoMneTeHUNN OK 01, OK 02, OK 04

Kericel ncronb3yroTcs B Ka4€CTBE OLIEHOYHOTO MEPONIPUITHS B pa3aeie S
“bHOJIOTHS B )KU3HHA , KOTOPBIM ABISETCA NPUKIAIHBIM MOAYJIEM U COCTOUT W3
nByx 4acrer. Tema 5.17 “DHOTEXHONOTMH B KM3HH KaXJOT0~ H3Y4arOTCs
HE3aBUCUMO OT Ipodeccuil/cnenuanbHOCTed 00yJYarommxcs, TemMa 2 SBISETCS
MpO(QECCUOHAIBHO  HANpPAaBJICHHOM M MOAOMPAIOTCS B 3aBUCHUMOCTH U
1podeCCUOHAIBHOW HAMPaBICHHOCTH.

[TpuBenem npumep kerica k Teme 5.2.1. “buoTexHosioruu B MEAULIMHE U

dbapmanmn’
dopMynHpoBKa 3aJaHUS:
buorexHomoruss — KOMIUIEKCHAs HayKa, HalpaBJICHHAs Ha IMOJTy4YeHUE

I[€JICBOT0 MPOAYKTA, C MOMOIIBbI0 OMO0OBEKTOB MUKPOOHOTO, PACTUTEIILHOTO H
YKUBOTHOTO MPOUCXOKICHUS.

MenunuHCcKas OHMOTEXHOJIOTHS — OTpacib, I€Jdb KOTOPOH CO3/IaHHE
JTUAarHOCTUYECKUX, MPOPUIAKTUUECKUX U JIEUeOHBIX IMpenapaToB, OHA MU3y4aeT
BO3MOXKHOCTH  HCIIOJIb30BAHUS ~ MHUKPOOPTaHU3MOB,  JJIsi  TOJYYEHUS
aMUHOKHCJIOT, BATAMUHOB, (PEPMEHTOB, aHTUOMOTHUKOB, OPraHUYECKUX KUCIIOT.

Caxapnblii [uabeT — 3To 3a0o1eBaHue OOMEHa BEIECTB, TP KOTOPOM B
OpraHu3Me HE XBaTaeT MHCYJIMHA, & B KPOBU MOBBIIIAETCS COJICPIKAHUE caxapa.
Conepxanue caxapa B KpOBU  HEOOXOAUMO  JJIE  HOPMAJIBHOTO
(YyHKITMOHUPOBAHUS KJIETOK. Nucynun, KOTOpPBIN BBIpadaThIBaCT
MO/KEITYI0OUHAS Keje3a, 00ecleunBacT MIPOHUKHOBEHHUE TUTFOKO3bI B KJIETKH, HO
WHOTJIa TIPOUCXOAUT COOM BBIPAOOTKM WHCYJWHA W KIETKAa HE TMOJIy4aeT
HEOOXOJIMMOTr0 IHUTAHMS, a caxap HAKaIUIMBAaeTCS B KPOBU. DTO IPHUBOIUT K
BO3HMKHOBCHHIO CaxapHOro jAuadeTa pas3HBIX THIIOB, OJWH M3 KOTOPBIX
SABJISICTCSl HMHCYJIMHO3aBUCHMBIM. [Ipu Takom Tume caxapHoro auadera
3a00JIEBIIHI TOJDKEH BCIO )KU3Hb BBOJIUTH Ce0€ MHBEKIIUU WHCYJIMHA.

ITo nanubiM ctatuctuku, B 2014 r. KomnuecTBO OOJBHBIX CaxapHBIM
nuabetoB B Poccuiickoit ¢enepauun cocraBwio 387 maH denoBek. Ilo
HEKOTOPBIM JaHHBIM 3Ta Iudpa Kaxkablid o yBeInuuBaeTcsa Ha 5%.

3ajaHue: HaWauTe W MPOAHAIU3UPYUTE pas3iuyHble HUCTOYHUKH
uHpopmaluu (HayyHas W ydeOHO-Hay4yHas JUTEpaTrypa, CpeJCTBa MacCOBOM
uHpopmaiuu, cetb HTEpHET U Apyrue) no teme kerica. OTBETbTE Ha BOMPOC
Ha OCHOBE HalAeHHBIX JaHHBIX: C 4eM CBsI3aH POCT 3a007I€BAEMOCTH CaXapHbIM
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I[I/Ia6eTOM cpean B3POCIOT0 HACCIICHUA U OMOJIOKCHUC 3a0oneBanmsa? Kakue
MCPBI HpO(bI/IJIaKTHKI/I CaxapHOIo I[I/Ia6eTa MOJKHO PCAJIM30BAThH B HOBCGI[HCBHOﬁ
KU3HHU KaKIOMY U3 Hac? Kak Pa3BUBAJIIOCH IIPOU3BOJACTBO HMHCYJIHMHA U C
KaKHUMHU 3THYCCKUMHU HOpMAMMU IIPpHU 3TOM CTAJIKHBAJINCH y‘-ICHI)IG?

[ToaroToBhTE YCTHOE COOOIIEHWE C TIPE3CHTAlUEH, B KOTOPOM
HE0OXOJAUMO OTPa3UTh:

1. CaxapHblil 11abeT — MPUYUHBI, CAMIITOMBI, TUArHOCTHUKA U JICYEHUE;

2. PacnpocTpaHEHHOCTh CaxapHOro auadeTa Cpeau HACEJIEHHsI CBOEro
pErvoHa 3a IMOCJIEIHHE TPU TOAa, MPOAHAIU3UPOBAB HAYUYHbIE MyOJIHMKALUU U
CTATUCTUYECKYIO0 OTYETHOCTH (B TOM YHMCIIE OTUEThI ['0Cy1apCcTBEHHOTO peecTpa
caxapHoro quabera);

3. PacmpoctpaHeHHOCTh caxapHOro Juabera Cpelud HaceleHHUs
Poccuiickoii ¢eaepanuu 3a mocieHUE TPU roja, IPOAHAIU3UPOBAB HAYUHbIE
nyOnMKamMu W CTaTUCTUYECKYIO OTYETHOCTh (B TOM 4YHCIE€ OTYEThI
["ocynapcTBEHHOTO peecTpa caxapHOro 1uadeTa);

4. Ilpenmonaraemple NMPUYMHBI U3MEHEHMs 3a00JIEBAEMOCTH CaxapHbIM
IMa0eTOM U NX 00OOCHOBAHHE;

5. Bo3moHbIe Npo(UIaKTUYECKHE MEPOTIPUSITHS;

4. MeTo/ibl TTOy4YeHUs UHCYJINHA,

5. Otpa3ute 3TUYECKHE ACIEKThl MCIOJb30BaHUS OMOTEXHOJOTHHA TpPH
MIPOU3BOCTBE UHCYJIMHA.

JI7ist co3anust KaYeCTBEHHOM MPEe3eHTAIMH HEO0X0IUMO COOMIOAATh PsiT
TpeOOBAHMIA:

O6mume 1. Tlpe3eHTanus M0KHA HAYMHATHCS C TUTYJIBHOTO Claina,

TpeOoBaHUS /i€ YKa3bIBaCTCs TEMa, CBEACHUS 00 aBTOPE U T.II.

2. Ha cnaitnax HeoOX0aMMO pa3MeaTh TOJIbKO TE3HUCHI,
KJIFOUEBBIE CJIOBa, rpaduyecKrue MaTeprabl (CXeMBbl,
PUCYHKH, TaOIULBI, POTO U T.I1.).

3. Hcnonb3oBaTh eAMHBIN CTUIH OhOpMIICHUSI.
4, KonnuecTBO CIIAIOB MOJDKHO OBITH JOCTATOYHBIM IS
PacKpBITUS TEMBI, HO He OoJiee 20-TH.
Mpudter 1. Cnenyer HCIIOJIb30BaTh CTaHJapTHBIE, IUPOKO

pacripoctpaHeHHble mpudTh, Takue kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u np.;

2. Pazmep mpudra 18 3arojoBKOB — He MeHee 24, s
uH(popmanuu He meHee 18.

3. He pexomenmyercs MCHIOIB30BaTh Pa3HbIC TUIIBI MPUQPTOB
B OJIHOM MPE3CHTALUU.

4. Jlns BbIACNECHUS WHQPOPMANMUA CJIEAYeT MCIOJIb30BaTh
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KUPHBIA mpuT, KypCUB WU TIOJYCPKUBAHHUE.
5. He 3m0ynotpe6asaTh NPONUCHBIMU OyKBaMHU.

®on 1. XKenatenbHO HCMONB30BATh OJAHOTOHHBIM (POH HESIPKUX
MacCTEIbHBIX TOHOB.
2. [ns doHa npeanouTUTEIbHBI XOJIOAHbIC TOHA.

Hcnonp3oBanue | 1. Ha ogHOM crialie pekoOMeHAyeTCs HCIOIb30BaTh He Ooee

IBeTa 3-X MBETOB: OJuH s (oHA, OAWH JIS 3arojOBKa, OJIUH
JUTSL TEKCTA.

2. Jlna poHa M TEKCTA HCIOJIB30BaTh KOHTPACTHBIC IIBETA.

[IpencraBnenue | 1. PexomeHnayercs UCHOIb30BaTh KOPOTKHE  CJIOBa U

uH(popmManuu IIPEIOKEHHS.

2. MuHUMH3UPOBATh KOJHMYECTBO MPEJIOTOB, HApEUH,
NpUIIaraTeabHbIX.

3. 3aroyioBKU JOJHKHBI MPUBIEKATh BHUMAHUE ayAUTOPHH.

O0BeM He crouT 3amoiHATE OOMH CJIAWJ CIIHIIKOM OOJIBIINM
uH(popmManuu 00beMOM  HMH(POpPMALIMM: JIIOJX MOTYT €JUHOBPEMEHHO
3alIOMHUTB HE OoJiee TpeX (PakToB, BHIBOJIOB, ONIPEACICHUMN.

5. YueOHo-Hnccie10BaTeILCKUM MPOEKT

Ha3Banue Tembl broskonornyecknii SKCIEPUMEHT

[TpoBoAUTH GMOKOIOTHUECKHI SKCIIEPUMEHT
[TnanupoBaTh OMOIKOIOTUIECKUIN IKCIIEPUMEHT

Pe3yabTar 00y4yenus mno
HMHTepnpeTupoBaTh Pe3yJIbTaThl IPOBEIECHHOIO

TEME
OMO2KOJIOTHYECKOTO IKCIIEPUMEHTA C
VICIIOJIL30BaHNEM KOJIMYECTBEHHBIX METOJIOB
OO01mmue KoMneTeHUNN OK 01, OK 02, OK 04, OK 07

VY4eOHOo-UCCae10BaTENIbCKUIMT  MTPOEKT SIBJSIETCSI OCHOBHBIM  CIIOCOOOM
OLICHKM PEe3yJIbTaTOB 00y4YeHUs, C(HOPMHUPOBAHHBIX Yy OOYHAIOIIMXCS B XOHE
OCBOCHMS pazzena 6 “bruo3KOJIOTUYECKUE UCCIIEIOBAHUS .

Cpenu pa3audHBIX TEXHOJOTHM MPOEKTHOE OOydeHHEe OO0JagacT psioM
OPEeUMYIIECTB:  MO3BOJSET  OOydyalIlleMycs  CaMOCTOATENbHO  (Ipu
KOHCYJIbTAaTUBHOM TOJAJEPKKE MpernoaaBaTesns) A00bIBaTh 3HaHUS, padoTas C
MHOTOYHMCJIICHHBIMA MCTOYHUKAMU MH(pOpMaIuu, npudopamMu U Jad0paTopHbIM
000pyI0OBaHUEM, U OJIHOBPEMEHHO B JIEJIOBOM OOUIEHUHU C OJIHOTPYHITHUKAMHU
pa3BUBaTh KOMMYHUKATHUBHBIE YMEHUS U HABBIKH.
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Jist  yueOHO-HCCNEeJOBAaTEIbCKOTO  MPOEKTa B paMKax OHMOJIOTUH
HauOoJiee oNTUMaJIbHA IPyIoBas popma paboThl HaJl IPOEKTOM.

Tembl y4eOHO-UCCIENOBATENBLCKOTO TMPOEKTa, MPHUBEIACHHBIE HUXKE,
SABJISIFOTCS. IPUMEPHBIMU U MOTYT OBITh MOJIEPHU3UPOBAHBI 10| PETHOHAIbHbBIC
OCOOCHHOCTM H C yYeTOM TMOjJy4yaemMod ywammmucs mpodeccueit
(cnenuanbHOCTHIO):

[IpumepHBIC TEMAaTUKH YIEOHO-UCCIEA0BATEILCKOTO MPOCKTA:

1. Ouenka kadecTBa aTMOC(EPHOro BO3ayXa

2. OreHKa Ka4yecTBa MOYB METOJOM (PUTOTECTUPOBAHUS

3. OreHka KauyecTBa BOJ] TOBEPXHOCTHBIX BOJIOEMOB TI0
OpPraHoOJICNITUYECKUM U (PU3UKO-XMMUYECKUM CBOMCTBAM

4. Bnusaue [TAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PACTCHHM

5. BuusiHMe coneBOro 3arpsi3HEHUsI Ha POCT U Pa3BUTHE CEMSIH BBICIIMX
pacTeHUN.

CtpykTypa y4eOHO-HCCIIEIOBATEIBCKOIO TMPOEKTa BKIIOYAET MSTh
OCHOBHBIX 3Tara.

OcHOBHBIE TIard MEpPBOrO 3Tama BBHIMOJHEHHUS MPOEKTa: O0OOCHOBAHHE
aKTyaJlbHOCTU BBIODAHHOM TEMBbI, BBISIBJICHUE MPOOJIEMBbI HCCIEI0BaHUS,
dbopMyIUpOBaHUE TUIOTE3bI, TOCTAHOBKA IIE€JIM U 3aJa4 UCCJIEAOBaHUs, BBIOOD
METOJIOB HCCJICIOBaHUS, BBIOOp TOuUEeK OTOOpa MpoOd HA TEPPUTOPUHU
UCCIEIOBaHMs,  ompeneneHue  (GopmMbl  MOPEJICTAaBICHUS  pE3yJbTaTOB
MCCJIEIOBAHMSI, ONIPEIENIEHNE ATANIOB M COCTABIICHUE TJIaHa UCCIIEIOBaHUSI.

Bropoii sTan Bkito4aer B ce0s MOATOTOBKY HEOOXOJMMOW MOCYIbl U
Marepuana JUisi KCIEPUMEHTA, MPOBEACHUE SKCIEPUMEHTA, MEPUOAUYECKYIO
IpoBepKa TEUCHUsI JKCIEepuMeHTa/ cOOp Marepuana B BBIOPAHHBIX TOYKax
otbopa 1mpo0.

B nmepuom  Tperhero drama  MPOBEACHHS — OMOIKOJIOTHYECKOTO
UCCJIeIOBaHUsI, OOydYaronIuecss TMOJydaloT TMEePBUYHBIE HSKCIEPUMEHTAIbHbBIE
JAHHBIC, TIPOBOJSAT CTATUCTUYECKYIO OOpabOTKy TIOJYYEHHBIX JAHHBIX,
MPOBOAST aHAIW3 PA3JIUYHBIX HCTOYHUKOB HWH(OpMAIIMM B paMKax TEMBI
MIPOEKTA.

Ha geTBeprom aTane, oOydaroniyuecs BbISBISIOT 3aKOHOMEPHOCTH MEXKIY
UCCIIEyEeMBbIMU 00BEKTaMHU, MPOIIECCAMU U SBJICHUSMHU, POPMYTUPYIOT BHIBOJIBI
U pa3pabaThiBalOT MPOTHO3bI, MPOBOASAT OLEHKY KayecTBa MCCIIETyEeMOro
00BbEeKTa MO pe3ysibTaTaM OMO3KOJIOTMYECKOro aHaINu3a.

Ha 3aBepmatroniem »sTanme mnpoBOAUTCA O(OPMIIEHHE Ppe3yJbTaTOB
BBITIOJIHEHUS  Y4EOHO-HUCCIEA0BATEIbCKOTO TIPOEKTa B COOTBETCTBUU  C
3aJIaHHBIMU TPEOOBAHUSMHU U MPECTABICHUE PE3YIbTATOB HA 3aIUTE MPOEKTA.

[IpuBeneM mpuMep  OMHCAHUS  JTAOB  BBIMIOJIHEHHS  Y4eOHO-
HCCIIEIOBATENIbCKOTO MTPOEKTA:

VYBaxkaempbie cTyneHThl! B pamkax mpoekTta BaM HEOOXOIUMO MPOUTH
MATH 3TAnoB PabOThl HAJ Y4eOHO-UCCIIENOBATEIHLCKUM IMPOEKTOM OT BBIOOpA
TEMBI 10 TyOJIMYHON 3aIIUTHI OTYYEHHOTO PE3ybTara.
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Ha nepBom srane:

- copmupoBaTh KOMaHy MpoeKTa (2-3 yemoBeka);

- BBIOpaTh TeMY yueOHO-UCCIIEIOBATEIBCKOTO MTPOCKTA;

- 000CHOBaTh aKTYaJbHOCTh BEIOPAHHOU TEMBI;

- BBISIBUTH MPOOJIEMBI UCCIETOBaHUS, CHOPMYITHUPOBATH TUIIOTESY;

- mono0paTh METOABI UCCIIEIOBAHUS B paMKaxX CBOETO MIPOEKTA;

- BbIOpaTh TOUYKHU 0TOOpa Mpod HA TEPPUTOPUH UCCIIETOBAHUS

- chopMyIUpOBATh LIEIH U 3a1a4H UCCIICIOBAHUS;

- COCTaBUTH IUIAHA UCCIICIOBAHMS.

Ha Bropom srarme:

- MOATOTOBUTH HEOOXOJIUMYIO MOCYly U MaTepHaia s
HKCIIEPUMEHTA;

- IIPOBECTH PKCIEPUMEHTA, IEPUOJUUECKH MTPOBEPSS €ro TEUEHNE
(npu IIUTENBHON TOCTAHOBKE OMbITa)/ cOOpaTh MaTepHal B
BBIOpPAHHBIX TOYKAaX 0TOOpa mpoo.

Ha tperpem stare:

- TOJYYUTh NIEPBUYHBIC HKCIIEPUMEHTAJILHBIC JIaHHBIE;

- MPOBECTH CTATUCTHYECKYIO O0pabOTKY MOJYyUEHHBIX JAHHBIX;
Ha yerBepToMm drarme:

- BBIBUTH 3aKOHOMEPHOCTH,

- c(hOpMyIHPOBATh BEIBOJBI M JaTh MPOTHO3 WJIM OIIEHKY KayecTBa
HCCIIeTyEMOT0 00BEKTA 1O pe3yabTaTaM OMOIKOJIOTMYECKOTO
aHaym3a.

Ha 3aBepmaromem srane:

- 0(OPMUTH pe3yNIbTAThI BHIIIOJHEHUS Y4EOHO-UCCIIEA0BATEIBCKOTO
IPOEKTa B COOTBETCTBUHU C 3a/IaHHBIMU TPEOOBAHUSIMH;

- TOJATOTOBUTH YCTHOE COOOIIEHUE U MPE3ECHTALUIO;

- TPEACTaBUTH PE3yJIbTATHI BHIMOJHEHUS yUeOHO-
HCCIIEIOBATEIBCKOTO MPOEKTa Ha 3allUTe.

[IprmMep BBINOTHEHUS NPOEKTA:

HasBanue npoekra: OleHka kauecTBa aTMOC(EPHOTO BO3/IyXa MO XBOE
COCHBbI OOBIKHOBEHHOM.

IIpobsiema wucciaegoBaHMs: OIPEAECICHUE HWCTOYHUKOB 3arps3HEHUs
BO3/lyXa Ha TEPPUTOPUU HACEJIICHHOTO IyHKTa HAa OCHOBAHHWHM IPOBEICHUS
AKCIIPECC-OLICHKM  KauecTBa  BO3AyXa II0  COCTOSIHUIO  XBOM  COCHBI
OOBIKHOBEHHOM C OTIPEJICIICHUEM Kilacca 3arpsi3HEHUs BO3/IyXa.

eab mpoekrTa: oOnpenenuTh 30HBI PA3HOW CTEIEHW 3arpsi3HEHHUs, C
YKa3aHHEM UCTOYHUKA (MICTOYHUKOB) 3arpsi3HEHUSI.

3anayu npoekra:

1. BeiOpaTh TeppuTOpHIO HCCIEIOBAHUS U TOUYKH OTOOpA MaTepHaa;

2. IIpoBecTH OIIEHKY MOBPEKICHUS U YChIXaHUS XBOU;

3. OnpenenuTtsb KIacc 3arps3HEHUs BO31yXa;

42



4. Pa3paboTtarh KapTy 3arpsi3HEHUs BO3/lyXa, HA KOTOPOM OTMETUTH 30HBI
Pa3HOM CTENEHU 3arpsi3HEHUSI BO3AyXa U UICTOYHUKHU 3arps3HEHMUS;

5. [IoArOTOBUTH U MyOJIMYHO 3aUTUTUTH PE3YyJIbTaThl MPOEKTAa B KOMAH/IE.

Pe3yabTaT NpoeKTHOM PadoThHI 00y4aroUIerocs:

Kapra crenenu 3arps3HEHHOCTH aTMOC(EPHOTO BO3AyXa Ha TEPPUTOPUHU
UCCIICIOBAaHUSI C YKAa3aHMEM HMCTOYHHMKOB 3arps3HEHUs; MPE3CHTALMS
pE3yNbTATOB UCCIEIOBAHUS.

dopMa npeacTABJIEHUSA Pe3yJIbTATOB MPOEKTHOH PaboThI:

3ammTa TOPOEKTa C UCHOJIB30BAaHUEM CPEICTB BU3YyalM3allUU W
JEMOHCTpAILUU MPOYKTA.

BbinoJiHeHHe poeKTa:

Bomnpocs! AJ1s1 10IMyCcKa K MPOEKTHOI padoTe
1. ChopmynupoBath 11€J1b MIIAHUPYEMOTO SKCTIEPUMEHTA.

2. Kakue nokaszaTesu UCTIOIb3YIOTCA JJIsl OLICHKH KauecTBa aTMOC(HEpPHOTO
BO3/1yXa IO COCTOSIHUIO XBOMU.

3. Kakue ncroynuku 3arpsi3HeHust aTMOC(EpHOTO BO3/IyXa €CTh B BallleM
palioHe MPOKUBaHMUS.

4. IlepeyrCIUTh OCHOBHBIE ATAMbI OMPEEICHUS YUCTOTHI aTMOCHEPHOTO
BO3/lyXa M0 COCTOSIHUIO XBOMU.

5. Kakue kinacchl HOBPEXACHHUS XBOU UCHOJIB3YIOTCS B JAHHONW METOUKE?
6. [lepeuncnure U 0OXapaKkTEpU3yHUTE KIACCHl YChIXaHUS XBOU.

7. Kakue kiracchl 3arpsi3HEHNs BO3yXa BBIIEIISIOT?

8. Onuiure npasuia oT0opa MaTepuania.

9. Kakue 3arpsi3HUTENN BbI3bIBAIOT MTOBPEKICHUS XBOU?

10. Kak onpenenuth NpoaoKUTEIbHOCTD KU3HU (MaKCUMAaJIbHBIA BO3PACT)
xBou?

11. Ot 4ero 3aBUCUT BHIOOP PACCTOSHUS MEX]TY TOUKAMH HCCIICIOBAHUS?
12. XBor0 Kakoro roja Heo0X0AUMO coOpaTh I MPOBEACHUS OLICHKU
COCTOSIHUS aTMOC(EepHOTO BO3IyXa?

Dtanbl IpoBeIeHUs padOThI:
1. IloaroToBUTENBHBIII:
- BBIOOp TEPPUTOPHUH U TOUEK UCCIIEIOBAHNUS;
- cOop Marepuana,
2. KamepanbHas 00paboTKka cOOpaHHOTO MaTepuara.

1. BeiOpaTh TOukM wHcclieqoBaHus, npuMepHO 4 — 5. ToukM TOJKHBI
HAXOJUTCS Ha OJHOM JIMHUU MO MEpe YAAJIIEHUS OT MOTEHIMAILHOTO UCTOYHUKA
3arpsi3HEHHs] B Ballleil MECTHOCTM — HACEJICHHOTO IMYyHKTAa, MPOMBIIIEHHOTO
OpeAnpusATHAs UM aBTOMarucTpaiu. JKenaTenbHo pacnojiaraTh TOUYKH 10 JTUHUU
npeobyiajalonux BETPOB — B Ty CTOPOHY, B KOTOPYIO BETE€p CHOCHUT
MOTEHIUAIBHBIE 3arPSA3HSIOLIINE BELIECTBA.
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PaccrosiHne Mexay TOYKaMHM 3aBUCUT OT MOIIHOCTH HCTOYHMKA
3arpsisHeHusi. Ecnu 3TO OONbIION HACENCHHBIM MYyHKT C MPOMBIIUICHHBIMU
NPEeANPUATASIMA U1 MHOTOYUCIIEHHBIM aBTOTPAHCIIOPTOM, TO PACCTOSIHUE MEXK]TY
TOYKaMHU MOTYT OBITh B npezenax 1 kKM (JanbHss Iuionaaka OyJeT yAaajleHa oT
ropoga Ha 5 kM). Ecaum »T0 HeOomblas KOTEIbHAs, TO PACCTOSIHUE MEXKIY
momaakaMu MoxeT cocTtaBiisith 400 — 800 metpoB. Eciau 310 aBTOTpacca, To
20 — 200 mMeTpoB (B 3aBUCHUMOCTH OT ITOTOKA aBTOTPAHCTIOPTA).

2. B kaxmoli Touke 0OCIEIOBaHUS HEOOXOAMMO OTOOpaTh MOJIOJIbIC
JIEpeBBs, BEICOTOH 1-1,5 M ¢ OOKOBBIMH ITOOETaMH HE MEHEE 8.

3. Onmcarp BRITONTAHHOCTh YYacTKa, MPUCBOUB COOTBETCTBYIOIIMMA Oali
(1 — BeITAaNTHIBAHUS HET; 2 — BBITONTAHBI TPOIIBI; 3 — OCTAJIOCh HEMHOT'O TPaBbI
BOKPYT JEPEBBLEB; 4 — HET HU TPaBbl, HU KyCTapHUUYKOB). [Ipu BBITONTAaHHOCTH
TEPPUTOPHUH, OIlICHHBaeMOl Oammamu 3 win 4 oOleHKa aTMochepHOTo
3arpsi3HEHHs] HE BO3MOKHA.

4. Ha BbICOTE CBOEro pocra codpaTh ¢ Kaxaoro jnepeBa (1 mepeBo B
onHo Touke) mo 30 xBoMHOK (cymMMapHO 150 XBOMHOK). XBOWHKHU JOJKHBI
OBITH B BO3pacTe 2 JIET, TO €CTh Ha/ll0 OpaTh 00pa3libl XBOU C MOOETOB BTOPOIO
roJia >KU3HU — JIJI1 BCEX TOUEK OJIMHAKOBO pHC.1.

boxoeBHE moberu

3 +— TOYKH

OCEBOH nmober
1 roma

OCEBOH mober
2rona
oCEBOH mober
3roma

Puc.1. YacTu BeTBU XBOWHOTO JiepeBa CayKaiue OMOUHIMKATOpaMu

5. OueHuTh NPOAOHKUTENIBHOCTh JKM3HUM XBOM HAa BETBH, C KOTOPOM
OTOMpalOTCS XBOWMHKH, [0 OXBOCHHBIM YYacTKaM OCEBbIX IOOEroB B
COOTBETCTBHUU C PUCYHKOM 2.

[TonHbIi BO3pAacT XBOU OINPEACIISIETCS YUCIOM YYaCTKOB OCEBBIX MTOOETOB
C TOJIHOCTBIO COXPAaHEHHOW XBOEW IUIIOC J0JI1 COXPAaHEHHOM XBOM Ha
CJIEYIOILEM 32 HUM Y4aCTKe.
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Puc. 2. Cxema OIIPCACIICHUA ITPOAOJIKUTCIIBHOCTH KU3HHU XBOU COCHBI

6. [IpoOy ¢ Kax10¥ TOYKK HAJ0 MOMECTUTH B OTACIbHBINA MaKeT (JIydile
OyMaKHBIN) U cpa3y nmoAmnucaTh ero (yka3blBaeTcs J1aTa; Touka 0TOopa; CTENeHb
BBITONTAHHOCTU YYacTKa; MPOJOJKUTEIIBHOCTh KU3HU XBOM Ha BETKE, OTKYJa

OepyTcsi XBOMHKH).
2. IIpoBeneHue oNbITOB

2.1. AJIFOpl/ITM onpeacjacHusi KiIaCcCoOB NMOBPEKIACHUA U YCbIXaHUA XBOU

OoOopynoBanue u nmocyaa

MarepuaJ

1. JIyna 1. XBosi COCHBI B BO3pacTe 2 JIeT, HE MEHEe

30 mTyk

2. JIu"enka Wi MUUTAMETPOBAst
Oymara

AJITOPUTM NPOBEACHHUS ONBITA

Bomnpocs! u 3axanus

1. OcMOTpeTh XBOXO TPU OMOILIH JIYTIBI.

2. Pa3nennTh BCIO XBOIO Ha
COOTBETCTBYIOIIIHE KJIACCHI IO MPU3HAKAM
MOBPEXJICHUS U YChIXaHUS COTJIACHO
OIICHOYHOM Tabmuie 1 u pucyHky 1.

3. I[logcunTarh KOJUYECTBO MOBPEKACHHBIX
XBOMHOK B KaKJIOM KJIacce.

4. TloacuuTaTh KOJIMYECTBO XBOMHOK C
MPU3HAKAMM YCBIXaHUSI MO KJIaccaM.

1. 3aHecTr 1aHHBIE IO KOJUYECTBY
MOBPEXKJIEHHBIX XBOMHOK B TaOJIHUITY
2.

2. 3aHECTH TaHHBIEC 110 KOJIMYECTBY
XBOUHOK C MPU3HAKAMU YChIXaHUS B
Tabauiry 3.

2. PaccunTaTth NpoOILEHT
MOBPEXXJACHHBIX U XBOMHOK C
MpU3HAKAMH YChIXaHUS
OTHOCHTEJIBHO OOIIEro KOJIMYSCTBA
COOpaHHBIX XBOMHOK.
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Onenouynas TadJauIa

Taobmuna 1

OueHka noBpe:KIeHUs U YChIXaHUs XBOH

Kaace Buawbl MOBpexXIeHUN | XapaKTepUCTUKA YCHIXaHUS
NMOBpeXIAeHUus1 /| XBOH XBOH
KJIACC YCHIXaHUS
KIT1/KVY 1 XBOHMHKA 0e3 MATeH Hert cyxux ydactkoB
KIT2/KV 1 XBouHKa ¢ HeOosbmuM | HeT cyxux ydacTkoB
YHCJIOM MEJIKHUX MATEH
KIT3/KY 2 XBowHKa ¢ OoibIIuUM | YCOX KOHUHK 2-5 MM
YHCJIOM YEPHBIX U JKEJITHIX
MATEH
-/KVY 3 - VYcoxna 1/3 XxBouHKH
-/ KV 4 - Ycoxno  Oonee  MOJIOBHUHBI
XBOMHKM WJIM BCSI XBOMHKA
JKEJITas u cyxas
Knacce! oBpexneHus (HEXpO3kI) 1 2 3
Kiacchl yceIxaHus 1 1 1 2 3 4

Puc. 3. Knaccsl OBpeXI€HNS U YChIXaHUS XBOU
3. O0padoTKa pe3yJIbTaTOB ONbITOB

Ta0mura 2

Onpene.ﬂeﬂne KJIacCca MOBPECKACHUIA XBOH
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Kiacc KIT 1 KII 2 KII 3
MOBPEXJICH
1S XBOU
Howmep XBOWHKH 0€3 TSATCH XBOWHKHU C XBOHMHKA C OOJIBIITUM
JiepeBa HEOOJIBIITNM YUCIIOM YHCJIOM YEPHBIX U
MEJIKUX ISITEH KEJTHIX MATCH
IIT. % IIT. % IIT. %
1
2
3
Mecto
oTOOpa
Marepuasa
BriBo: % XBOMHOK — 0O€3 MATCH, Ha % HEOO0JBIIOE YHCIIO
MEJIKHUX IISITEH JKEJITOTO 1IBETA, Y % MHOTO IISITEH 10 BCeH mHe. Takum
00pa3om, TOMUHUPYET KJIaCC MOBPEKICHUS XBOU.
Ta6numa 3
OnpeneseHue Kjaacca yCbIXaHUsi XBOU
Kiacc KV 1 KV 2 KV 3 KV 4
NOBPEXKAECH
1Sl XBOU
Howmep VY XBOMHKHU HET | YCOX KOHYHUK VYcoxia 1/3 Ycoxio 6onee
nepeBa CYXHMX YYaCTKOB | XBOMHKH Ha 2-5 XBOUHKH TTOJIOBUHBI
MM XBOUHKH WJTH
BCSl XBOMHKA
JKeJITas u cyxas
IIT. % IIT. % IIT. % IIT. %
1
2
3
Mecto
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otbopa
MaTepuaia

BeiBoa: % XBOMHOK OTCYTCTBYIOT CyXH€ y4acTKH, y % ycox
KOHUMK XBOMHKH, Y % ycoxja TpeTb XBOWUHKH, % XBOMHOK —
IOJIHOCTBIO Cyxue. Takum o00pa3oM, JTOMHUHUPYET  KJIAcC IOBPEKICHHS
XBOHU.

CrenaiiTe BBIBOJ O YHCTOTE BO3/yXa HA HMCCICTYEMOW TEPPUTOPUHU TIO
Tadyme 4.

Kmacc 4ucTOTBI BO37yXa OMNpeAensercs NpH TEepPeceUeHHH Kiacca
MOBPEXKICHUS XBOW Ha To0Oerax 2 roja >KM3HW 1 MaKCUMaJIbHOTO BO3PAacTa XBOU
Ha BETKE.

Tabnumna 4.
Omnpenesienue Kjiacca 3arpsi3HeHUsI BO31yXa
. | Kitacc moBpe:xieHus1 XBOU Ha moderax 2-roroja ;Ku3Hu

MaxkcumaabHbII
BO3PACT XBOH 1 2 3

4 I -1 "I

3 I I I —1v

2 I Il v

2 — vV V-V

1 — vV V -VI

1 — — VI

VYcaoBHble 0003HAUYEHUSI KiIacca 3arps3HEHUs Bo3dyxa: | — ujeanbHO
yuctbli; Il — wuwucteii; III — oTHocuTenbHO YMCTHIM («HOpMay); IV —
3arpsA3HEHHBIA («TpeBoray); V — rps3Hblil («omacHo»); VI — odeHb Tpsi3HbIN
(«BpeaHO»), ( — ) HE BOBMOXKHBIC COUYETAHUS.

4. 3apepmaromuii 3tan: Pa3zpaboTka KapThl CTENEHU 3arpsI3HEHHOCTH
aTMOC(EepHOro BO3AyXa Ha TEPPUTOPUM HCCIEAOBAHUS C YyKa3aHHEM
UCTOYHUKOB  3arpsA3HEHMs;  Mpe3eHTalusi  pe3yjbTaTOB  HCCIEAOBAHUS.
[logroToBka YCTHOrO COOOIIEHMSI M  TPE3eHTAauWd 1O  pe3yJbTaTaM
IIPOBEICHHOIO UCCIIEA0OBAHMS.

TpeboBaHus K YCTHOMY COOOIIEHUIO:

— IPOJIOJKUTENBHOCTE: 10 10 MuH;

— CTPYKTypa: KpaTkKasi akTyaJbHOCTb HCCJEJIOBAHMS, TMIOTE3a, LIEIb,
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3aauyd, OOBEKTbl W METObl, IMOJYYEHHBIC pEe3YyJbTaThl MU HX OOCYXKICHUE
(npencraBieHue MPOIYKTA), BBIBOIBI.
TpeGoBanusi K CTPYKTYype Npe3eHTAIUM:

1.

W

6.
7.

TutynpHbI ciaiin. B BepxHelt dwacTu cnaiiga HEoOXOAUMO
oTpasuTh HHPoOpMamuio 00 00pa3oBaTEIbHONW OpraHWU3AINH, B
KOTOPOW TMPOBOJWIOCH HCCIEAOBaHWE. B NEHTpalbHOM YacTu
Claijie yKa3bIBaeTCs TeMa Y4eOHO-HCCIIENOBATEILCKOTO MPOCKTA.
B HIDKHEH 4YacTH CIIpaBa YKa3bIBAIOTCS YYAaCTHUKH TMPOCKTA,
BBITIOJIHSBIIIKE Pa0oOTYy;

AKTyaJIbHOCTB;

['unoresa, enp, 3a1a4u;

OOBEKTH U METO/Bl UCCIEOoBaHUS (MOTYT OBITh pa30UTHI HA JIBa
cnaina u 6osee);

PesynbraTel uccnenoBaHuii. MoryT OBITh NpEACTaBICHBI B BUJE
PUCYHKOB, TpaduxoB, ¢oTorpaduii, TabIUI, KOTOPHIC IOJKHBI
UMETh CKBO3HYIO HYMEpAallUI0 W Ha3BaHHE. KOJUYECTBO CIANOB
3aBUCUT OT 0ObeMa MmaTepualia, HO HE€ JIOJDKHO TMPUBBIIIATH
OTBEJCHHOTO BPEMEHHM Ha CcooOmeHne. MOKHO TIPEACTaBISThH
MaTepHuas He B IOJTHOM 00BhEME, a TOIHKO CaMbl BA)KHBIE MOMEHTHI;
13331:10113

3axmountenbHbiil (“braromapro 3a BHuMmanue” unu “Cnacubo 3a
BHUMAHUE”).

Jlnis co3maHus KadeCTBEHHON MPE3eHTAIMH He0OX0IMMO COOI0aaTh Psij
TpeOOBAHMIA:

OO01ue

TpeOOBaHUS

5. TlpeseHTanus q0JDKHA HAUMHATBLCS C TUTYJIBHOTO Claia,
/i€ YKa3bIBaCTCs TEMA, CBEACHUS 00 aBTOPE U T.II.

6. Ha cnaiimax HeoOX0AMMO pa3MeIaTh TOJIbKO TE3UCHI,

KJIFOUEBBIE CJIOBa, rpaduyecKrue MaTeprabl (CXeMBbl,

PUCYHKH, TaOIUIIBI, POTO U T.I1.).

Hcnonb30BaTh €UHBIN CTUITE OPOPMIICHUS.

8. KomnyecTtBo cilaigoB TOJDKHO OBITH JIOCTATOYHBIM IS
PacKpbITUS TEMBI, HO He OoJiee 20-TH.

~

pudTs

6. Cnenyer UCIIOJIb30BATh CTaHJIapTHBIE, ITUPOKO
pacripoctpaHeHHble mpudTh, Takue kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u np.;

7. Pasmep mpudTa 18 3arojJoBKOB — He MeHee 24, s
uH(popmanuu He meHee 18.

8. He pexomeHnayeTcst KCTI0JIB30BATh Pa3HbIEe TUII MIPUGTOB
B OJIHOM MPE3CHTALUU.

9. Ins BeImeneHuss wHOpMAIUU CIEIYyeT WCIOIL30BAThH
KUPHBINA MIPUPT, KypPCUB WK TIOTYEPKUBAHHE.
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10.He 3n0ymoTpe0isiTh TPONMUCHBIMU OYKBaMH.

®on 3. XKenareabHO HCMOIB30BATH OJHOTOHHBIA (OH HESPKUX
MacTeIbHBIX TOHOB.
4. Jlns hoHA NpeOYTUTENbHBI XOJI0HbIE TOHA.

Ucnonb3oBanue | 3. Ha ogHOM criaiifie peKOMEH1yeTcs UCII0JIb30BaTh HEe OoJiee

IIBETa 3-X IIBETOB: OJWH s (hoHA, OJMH JUIs 3aroJIOBKa, OJIUH
JUISL TEKCTA.

4, Jlns ¢oHa M TEKCTa UCIOJIH30BaTh KOHTPACTHBIC I[BETA.

[IpencraBnenue | 4. PexomeHayeTcs UCHOJIb30BaTh KOPOTKHE CJIOBa MU

uHpOpMauu IIPEIIOKEHHUS.

5. MuUHMMH3UPOBaTh KOJHMYECTBO TNPEIJIOTOB, HApEUyui,
MpUIaraTeabHbIX.

6. 3aroyioBKH JOHKHBI MPUBIEKATh BHUMAHUE ayAUTOPHH.

O0BeM He crouT 3amoiHATE OOMH CJIAW] CIIHIIKOM OOJIBIINM
uH(popmManuu 0o0beMOM  HMH(POPMALIMU: JIOJU MOTYT E€JUHOBPEMEHHO
3alIOMHUTH HE OoJiee TpeX (PakToB, BHIBOJIOB, ONIPEACICHUM. -

2.2. OueHoO4YHbIE CpecTBA PYOEKHOI0 (TEMATHYECKOr0) KOHTPOJIA 10
aucuumiuHe «buosorus»

PyGexHbIit KOHTPOJIb MO AUCHUIUIMHE «buoiorus» mpoBoautcs B hopme
KOHTPOJBHBIX PabOT Ha OTIEIBHBIX 3aHATHSX IOCJE 3aBEPIICHUS H3YYCHUS
IIEPBOrO, BTOPOrO, TPETHEr0 M 4YeTBepTOoro pasuenos. llocne 3aBepieHus
MSITOTO pasjienia pyOeKHBI KOHTPOJIb MPOBOAUTCS B (popMe 3alIuThl Keiica:
IIPEICTAaBIICHUS PE3yJIbTATOB PEIICHHS KEMCOB (BBICTYIUICHHE C TIPe3eHTaIel ).
Py6exxHbIil KOHTPOJIb MIECTOTO pasjieia MPOBOJUTCS B JopMe 3aIIHUTHI TPOCKTA!
IPEICTABIICHUS  PE3yJbTAaTOB  BBIMOJHEHUS  y4eOHO-HCCIIEOBATEIHCKOTO
poeKTa (BBICTYIUICHHUE C TTPE3CHTaIIUEH ).

[TpuBenem npuMepsl 3aJJaHU 7151 KQKIO0T0 TUMA PyOeKHOT0 KOHTPOJIS.

1. KonutposbHas padora “MoJjiekyJasipHbIii YPOBEHb OPraHM3aluM
JKHBOr0”.

B pesynerate ocBoeHus mnepBoro paszaena “Kierka — CTpyKTypHO-
(GyHKUMOHATBHAS €AMHMIIA )KUBOTO” 00yYaroluecs CMOTYT:

— XapaKTepu30BaTh CTPOCHHE M (PYHKIHMH OCHOBHBIX OHOIIOJHUMEPOB,
KJIETKU U €€ CTPYKTYPHBIX 3JIEMEHTOB;

— ONPENENATh Pe3yJIbTaThl U3MEHEHUS] TEHETUYECKOT0 KOJIa B MPOIEeccax
MaTPUYHOIO CUHTE3;

—  OpraHM30BBIBaTH HAOJIOJCHUE OWOJIOTMYECKHX OOBEKTOB Ha
MOJIEKYJISIPHOM U KJIIETOYHOM YpPOBHE.
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KontponbHas paborta npencrapiser coOol 3aaHusi B TECTOBOU (opme
Pa3JIMYHOTO YPOBHA CJOKHOCTU: “HM3KWW~, ‘“‘cpenHui” u ‘“‘Bbicokuii”. B
3aBUCUMOCTH OT THUIIA U TPYAHOCTU 3aJlaHUs €r0 BBIMOJHEHUE OIICHUBACTCS
pPa3HBIM YHCIOM OaioB. BeiMmoigHeHHE KakIoro 3agaHusi “‘HU3KOro” YpPOBHS
CIOKHOCTH oOlleHuBaeTcss | OamioM. 3a BBINOJHEHHE 3aJlaHUil “‘cpegHero”
YPOBHSI CJIO)KHOCTM B 3aBUCHUMOCTH OT TOJHOTHI M MPaBWIBHOCTH OTBETa
npucBanBaeTcs 10 2 0aJoB.

K 3amanuio “BBICOKOTO” YpOBHSI CJIOKHOCTH OTHOCUTCS PEILICHHE 3ajad.
[Ipy npaBuiIbHOM pElIEHUU 3aJaHUN “BBICOKOTO” YpOBHS MpPUCBAaUBacTCs 3
Oarnna.

3amanus BCeX YPOBHEH CII0KHOCTU MPOBEPSIIOTCS AaBTOMATUYECKHU.

Pacnpenenenne 3agaHuii 1O YPOBHSM CIIOKHOCTH MPEJICTABICHO B
cienyroien Tabuiie:

YpoBennb bana | IIpouenrtHoe Tun Bonpocos
CJI0KHOCTH coJep:KaHue

3aJaHus 3aJJaHui

Huzknii 1 65% - 3aJ1TaHUS C BLIOOPOM OJTHOTO
PaBUJILHOTO OTBETA

Cpennuit 2 15 % - MHOKECTBEHHBIN BBIOOD;
- BOIIPOCHI HA YTIOPSJOUYNBAHUE UITH
YCTaHOBJICHHUE NPABUIILHON
MIOCJICIOBATEIHHOCTH

Bricokuit 3 20 % - CUTYaIIMOHHBIC 3a]]a4i UM BOIIPOCHI
IpeIyCMaTPUBAIOIINE Pa3BEPHYTHIN
OTBET

Kpurepuu ouieHnBaHust pyOeKHOM KOHTPOJIILHON PaOOThI:

Ouenka IIpoueHT BbINOJIHEHUS
“oTIMYHO” 85-100%
“xoporo” 70-84%

“yIOBJIETBOPUTEIHHO” 50-69%
“HEyIOBJIETBOPUTEIHLHO” menee 49%

1. Azotucroe ocHoBanue aneHuH B mosekyie [JHK komruiemenTapHo...
1) ryanuny;
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2) IUTO3UHY;

3) ypauuiy;
4) THAMHHY.

2. K nmypuHOBBIM a30THCTBIM OCHOBAHUSM OTHOCATCS...
1) aneHNH ¥ TyaHHUH;

2) ryaHyH U LIUTO3MH;

3) UMTO3UH U ypalui,

4) ypauum u aJeHUH.

3. Bribepure ¢pynkuuro uPHK?

1) XxpaHeHue reHeTHYecKoi nHhopMaIny;

2) TpaHCHIOPT aMUHOKHUCIIOTHI B pUOOCOMY;

3) BXOJHT B COCTaB pubOCOM;

4) nepenoc renernyeckoii uagopmanuio ot JIHK k pudocome.

4. KneTku 3yKapuoT HE COJIEpXKaT...
1) mu3ocom;

2) pudocom;

3) Me30coM.;

4) xomruiekca I'osb K.

5. Knetkn npokapuot coaepxar...
1) KJIETOUYHBIN TIEHTD;

2) HIOMIA3MATHYECKYIO CETh;

3) pub0COMBbI H ME30COMBI;

4) xomrIuieKc [ '0JbIKU 1 JTH30COMBI.

6. Kakue opranonipl BCTpE4arOTCA TOJIBKO B PACTUTENIBHBIX KIETKaX?

1) sHIOMIa3MaTHYECKas CETh;
2) MJIaCTH/IBI,

3) MUTOXOHAPUH;

4) xomruiekc ['ombmxu.

7. B meTtadazHoi XpOMOCOME BBIJEISIOT. .
1) nmie4n U LEHTPOCOMY;

2) IEHTPOCOMY U LIEHTPUOJIH;

3) LIEHTPHUOIU U LEHTPOMEPY;

4) meHTpOMepYy M IJIeYH.

8. K aBToTpodam oTHOCSTCH. ..
1) BUpycCHI;
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2) XeMOCHHTE3HPYIOIIe 0aKTEePHH,;
3) rpuosI;
4) mapa3uTuyecKkue OaKTepUH.

9. Tpanckpunuus — 3710...

1) cBs3piBanre amMmuHOKUCIOTHI ¢ TPHK;
2) IepeHOC AMUHOKHUCIIOTHI B PUOOCOMY;
3) yasoenue mosekyinl JIHK;

4) cunte3 nPHK na matpuue JHK.

10. Ecniu xogupytotas 6eok yacth reHa coaepkut 6000 map HyKICOTHIOB, TO

CKOJIBKO daMHUHOKHUCJIOT B KOHpreMOﬁ MOJICKYJIC 6em<a?
1) 100;
2) 500;
3) 1000;
4) 2000.

11. Kakue u3 nepedncieHHbIX 00JIE3HEH, BEI3BIBAIOTCS BUPYyCAMMU?
a) Tyoepkyie3 u gudrepus;

0) dudrepus u CITN/;

B) CIIU/] v rpumnm;

T') TPUIII U TYOEPKYJIEe3;

12. B pe3ynbraTte NepBOro AejIeHUs Mei03a MPOUCXOIUT:
a) yBenudeHue Habopa XpoMocoM;

0) yMeHbIIIEHHE HA00OPa XPOMOCOM;

B) COXpaHEHUE UCXOHOTO Habopa XpoOMOCOM.

13. Yro npoucxoaut B anacdasze 11 meiioza?

1) ciupanu3zanus XpoMOCOM;

2) pacxokJeHHEe K TOII0CaM JIByXpPOMATHIHBIX XPOMOCOM;
3) pacxoxk/ieHne K MmoJII0CcaM XPOMAaTHI;

4) pacmonoX)eHne XpOMOCOM B TUIOCKOCTH SKBAaTOPa KJICTKH.

14. YcTanoBUTE COOTBETCTBUE

Opranoun OyHKIMSA
1) pubocoma A) nepeBaprBaHUE OTMEPLINX KIETOK
2) XJIOPOIIACTHI b) dbotocuntes
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3) TU30COMBI B) cunTes Genka

4) IeHTpHroJIn ') o6pa3zoBanue BepeTeHa JIeTICHUS

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

15. BriOeputre XUMHYECKHUE DSJIEMEHTHI KJIETKH, KOTOpPBIE BXOJST B COCTaB
OpTraHUYECKUX BEIIECTB:

1) KanbIIuii;

2) yriiepon;

3) UMHK;

4) BoaopoX;

5) kucaopon;

6) MeJib;

7) a3oT.

16. YcTaHoBUTE COOTBETCTBUE

['pynmbl aMMHOKHCIIOT [IpencraBurenn
1. HenrpanbHsbie A) TiyTaMUHOBAsl KHCIIOTa
2. Kucneie b) nu3un
3. OCHOBHBIE B) ananun

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

17. B monekyne JHK nykneoTuasl, coaepxkamue ageHuH, cocTaBisitoT 10%.
CKoNbKO TIPOIICHTOB B JaHHOHW MOJIEKYJIE HYKJICOTHIOB, COJEp KaIInX
ATO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK nykneotuasl, cogepxaiiue ypamui, coctaBisitor — 30% u
ageHuH — 40%. CKOJIBKO MPOLEHTOB a/ICHUJIOBBIX HYKJIEOTHIOB COAEPKHUTCS B
uenu JJHK, kommiemeHTapHOil TO, Ha KOTOpO# cuHTe3upoBanack 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

54



19. Yyactoxk monekynsl JJHK coctout n3 60 map HykineotunoB. Onpeaenurte
JUIMHY 3TOTO y4acTka (paccrosinue mexnay Hykieorunamu B JJHK cocrasmser
0,34 u™m)

1) 20,4;

2) 24,

3) 10,2;

4) 30.

20. ®dparment mousekynsl JIHK copepxutr 1230 HYKICOTMAHBIX OCTaTKOB.
CKOJIbKO aMMHOKHUCIIOT OYyZET BXOJIUTh B COCTaB Oenka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3amuTa KeiicoB: NMpeACTABJICHNE Pe3yJbTATOB PellieHUs KeiiCcoB.

3amuTa Keiica SIBISETCS PYyOEKHBIM KOHTPOJIEM IO TATOMY pa3ieiny
“buoJiorus B )KU3HU’, B PE3yJIbTaTe U3yUYCHUSI KOTOPOTO OOYyYaIOIIHECs: CMOTYT:

— AHAJIM3UPOBATH ATUYECKUE ACIEKTHl COBPEMEHHBIX HCCIIECIOBAaHUN B
00J1acTh OMOTEXHOJIOTUU U TEHETUYECKUX TEXHOJIOTHM.

JUist 3ammThl  KeHcoB oOydarommmcs Heoboxoaumo B pamkax BCP
MOJTOTOBUTH YCTHOE COOOIEHHE TI0 pe3yJabTaTaM pEIIeHUs Keica C
IIOArOTOBKOW MPE3EHTALIUM.

Kpurepuu onieHMBaHUsI YCTHOTO COOOIIECHUS:

banasl
Kpurepuu
OllCHMBaHUS
1 6aaa 2 0a11a 3 0aJy1a
1. CooTBeTCTBUE | COAEPIKAHUE JOKIIAA | COJICPKAHUE coaep>KaHue
COAEpKAHUS JINIIH YaCTHYHO JIoKJ1ajz1a, 3a JIoKIaa
JIOKJIaJa COOTBETCTBYET HUCKJIIOUCHUEM COOTBETCTBYET
3asBJICHHOM TeMe | 3asBJICHHOM TeMe OTJEIbHBIX 3asIBJICHHOMN
MOMECHTOB, TEeME U B TIOJTHONH
COOTBETCTBYET Mepe e€
3asBJICHHOW TEME | pACKPbIBAECT
Y B IIOJTHOW Mepe
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€€ pacKpbIBACT

2. CreneHb packpbiTa Mayias TEMa pacCKpbITa | TEMA PaCKphITa
PACKpBITUSI TEMBI | YAaCTh TEMBbI; IOUCK | XOPOILIO, HO HE B | TIOJIHOCTHIO;
uHpopmaruu MOJIHOM 00BEME; | IPE/ICTABIICH
MPOBEIEH nH(pOpMaITUH 000CHOBaHHBIM
MTOBEPXHOCTHO; B IIPEACTABICHO 00BEM
W3JI0KEHUH HEJIOCTATOYHO; B | MH(GOPMAIIUU;
Marepuaa OTJEJIBHBIX W3JI05KCHUE
OTCYTCTBYET JIOTHKA, | CIydasiX Marepuala
JIOCTYITHOCTh HapylieHa JIOTUYHO,
JIOTHKA B JIOCTYITHO
W3JI0KEHUH
Marepualia, He
COBCEM
JOCTYITHO
3.YmMenue U3 NPEICTABICHHON | HA OCHOBE Ha OCHOBE
JOCTYITHO U MpPE3CHTAUU HE MPEACTABICHHON | MPECTAaBICHHOM
MOHSATHO NEepeaaTh | COBCEM MOHATHA Mpe3eHTalun Mpe3eHTalun
COZIEp/KaHHE TeMaTUKa dbopmupyeTcs bopmupyetcs
NOKJIaJa B BUJIE UCCIIEJOBAHNS, oO1ee ITOJTHOE
Mpe3eHTAIUU JIeTajid He PaCKPBIThl | IOHUMAaHUE MMOHUMAaHUE
TeMaTUKH TeMaTUKH
WCCIIEOBAaHUs, | UCCIIEIOBAHMS,
HO HE SICHBI PaCKpBITHI
JeTanu JeTanu

OuLeHUTe NPEe3eHTALMIO M0 CIAEAYIONIUM KPUTEPHSIM:

Kpurepuu

Bbanabl
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OlleHMBAHUA 0 1 2
MOJIHOTA uHpopmarus, uHdopmarus, Mpe3eHTalus
UCITIOJIb30BAHUS UCIIOJIb3yeMasi B | IPEACTABJICHHAS | COAEPIKUT
y4e0HOTO Ipe3eHTallM1, HE | B IPE3CHTALINK, | MOJHYIO U
Martepuaia OTHOCUTBCH K OTHOCHUTCH K YETKYIO

TeMe TeMe, HO uHdopmaIuio,
HEJI0OCTATOYHO JOCTaTOYHYIO
TIOJTHO LTSI
packpbIBaloT €e | (hopMHUpOBaHHUS
CoJiepKaHue MIPE/ICTABIICHUS O
TeMe
JIOTUKA W3JI0KEHUS | MaTepHa MaTepHual MaTtepual,
MaTepuania B MPE3CHTAIUN HE | MPE3CHTAINH MIPUBECHHBIN B
COOTBETCTBHH C COOTBETCTBYET JaCTUIHO MpEe3eHTaIlUN
TJIAHOM U TeMOM TeMe, TUTaHa HET | COOTBETCTBYET | OJHOCTBIO
3aJlaHus TEeMe 3a/IaHus, COOTBETCTBYIOT
IJIaH MOCTPOCH | TEME 3a/IaHUsl U
HE TOYHO COCTaBJICHHOMY
TIaHy
TEPMUHOJIOTHYECKA | B MIPE3CHTALIUN B [IPE3CHTALIUUA | B PE3CHTAIINH
au PUCYTCTBYIOT MPUCYTCTBYIOT | OTCYTCTBYIOT
opdorpaduueckas | opborpaduueckue | opdporpaduueck | opdorpaduyeck
rPaMOTHOCTD oImnOKH, HE BCE W€ OIINOKMU, W€ OIINOKHU,
TEPMUHBI TEPMUHBI TEPMUHBI
IPUMEHEHBI 110 MIPUMEHEHBI MIPUMEHEHBI
CYIIIECTBY BEpHO BEpHO
aKKypaTHOCTh H TIpe3eHTaINs TIpE3eHTAITNS MPE3CHTAIHS
OpUTHHAIBHOCTH mocTpoeHa 6e3 MOCTPOCHA C MOCTPOCHA B
MOCTPOCHUS ydera y4eToM TTOJTHOM
KOMITO3UIINA TpeOOBaHMI K COOTBETCTBHH C
cnanmoB, 6e3 0(OpMIICHHIO, TpeOOBaHUSIMU
COOTIOICHUS HO HET eIMHOTO | 0o(hOpMIICHHS,
TpeOOBaHUMN K odopmiIeHUS HCMOJIb30BaH
mpudTam u CJIAlJIOB OPUTHHAJIbHBIN
IIBETOBOMY MOIXO0JT K
0(pOpMIICHUIO 0(pOpMIICHUIO
clIaiiioB

IIIkaJia nepeBoaa 6aJUI0B B 0TMETKY
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17-15 GamioB - «5»

14 - 9 GamoB - «4»

8-6 6aiu1oB -«3»

Menee 6 0aIOB MM OTCYTCTBUE PAOOTHI - «2»

3. 3amuTa MPOEKTa: IPCACTABJICHHUEC PE3YyJbTaTOB BbINMOJHCHUS
y‘lEﬁHO'I/ICCJ'IeIlOBaTeJILCKOFO IMPOEKTA.

3aiuTa MpoeKTa SIBIIETCA PYyOeKHBIM KOHTPOJIEM IO MIECTOMY pa3ey
“BHO3KOJIOTUYECKUE HCCIEAOBaHUSA , B pE3yJbTaTe W3YyUYEHUS KOTOPOTO
oOy4Jaromnmecs: CMOTyT:

— OINMKUCHIBATh METObI OMOIKOJIOTUUECKUX UCCIICT0OBAHMI;

— TUTAHUPOBATH OMOIKOJIOTUUECKHUM IKCTIEPUMEHT;

— IIPOBOJUTH OMOIKOIOTUYECKUN IKCTIEPUMEHT;

— UHTEPIPETUPOBATH PE3YIbTAThI IPOBEACHHOTO OMOAKOIOTHUYECKOTO
AKCIIEPUMEHTA C UCTOJIb30BAHUEM KOJIMYECTBEHHBIX METOOB.

JIist 3amuThl MPOEKTOB oOydaromumcsi Heobxoaumo B pamkax BCP
MOATOTOBUTh YCTHOE COOOIIEHUE IO pe3yibTaTaM BBIMOJHEHUS Y4eOHO-
MCCJIEI0BATENBCKOTO MPOEKTa ¢ MPE3EHTALUI.

TpeOGoBaHus K TMpe3eHTAllMd UM COOOIIEHHWIO OIKCAaHbl B TIpUMEpE
BBINIOJIHEHHSI Y4€OHO-UCCIEI0BATENBCKOIO MPOEKTA.

Kpurepuu onieHMBaHUsl yCTHOTO COOOIIEHUS:

banabl
Kpurepuu
OIleHUBAHUS
1 6ana 2 daju1a 3 daju1a
1. CooTBEeTCTBUE | COAEPIKAHUE JOKIIAA | COJIEPIKAHUE COZEpIKAHUE
COAEpKAHUS JINIIb YaCTUYHO JI0KJIaJ1a, 3a JIOKJIaza
JIOKJIaJa COOTBETCTBYET HCKJIIOYCHUEM COOTBETCTBYET
3asBJICHHON TEME | 3aBJICHHON TEME OTJICJIBHBIX 3asBJICHHON
MOMEHTOB, TEME U B MOJTHOM
COOTBETCTBYET Mepe e€
3asBJICHHOM TEME | pACKPBIBAECT
Y B TIOJTHOW Mepe
€€ pacKpbIBAET
2. CrencHb paCKphITa Mayas T€Ma pAcCKpbITa | TEMA pacKphITa
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PACKpBITHS TEMBI | YAaCTh TEMBL; IOUCK | XOPOILIO, HO HE B | IOJIHOCTHIO;
uHbopMauu MOJIHOM 00BbEME; | IPEICTaBIICH
MIPOBEIEH uHdopMauu 000CHOBaHHBI
MTOBEPXHOCTHO; B MIPEACTABICHO 00BEM
W3JI0KEHUH HEJI0OCTATOYHO; B | HH(pOpMAIINY;
MaTtepuana OTJIEIbHBIX U3JI0KECHUE
OTCYTCTBYET JIOTHKA, | CIydasx Marepuana
JOCTYITHOCTh HapyleHa JIOTUYHO,
JIOTHKA B JIOCTYITHO
U3JI0KEHUH
MaTtepuaia, He
COBCEM
JIOCTYITHO
3.YMeHue Y3 IPEJCTABIECHHOW | HA OCHOBE Ha OCHOBE
JOCTYIIHO U IIPE3EHTAllUN HE IIPEICTABICHHON | IPEICTABICHHON
HOHSATHO IEpeAaTh | COBCEM ITOHATHA IIPE3EHTalNN IIpE3EeHTalNN
coliepKaHue TeMaTHKa dbopmupyercs dbopmupyercs
JOKJIa/1a B BUJE UCCJIEIOBAHMS, obmiee IIOJIHOE
IPE3EHTAUU JI€TAJIM HE PACKPBITHl | IOHUMAaHUE IIOHUMaHue
TEMaTHKHU TEMAaTHKHU
WCCJIEIOBAHMS, | MCCIIEIOBaHUA,
HO HE SICHBI PaCKpBITHI
JeTanu JeTanu
OueHuTe NPEe3eHTALMIO 110 CIEIYIOIUM KPUTEPHUSIM:
Kpurepun Banisl
OlleHMBAHHUA
0 1 2
MIOJIHOTA uHpopmarus, uH(popmanus, Mpe3eHTalus
UCITIOJIb30BaHUS UCIIOJIb3yeMasi B MPEACTABICHHAS | COIEPKUT
y4eOHOTO IPE3EHTAllMU, HE | B IPE3CHTALIMK, | MOJHYIO U
Martepuana OTHOCUTBCA K OTHOCHUTCH K YETKYIO
TeMe TeME, HO nHpopmaruio,
HEJI0OCTATOYHO JIOCTaTOYHYIO
MOJIHO JUTSI
packpbIBaloT €e | hopMHUpOBaHUS
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COOCPKAHUC

MMpcaACTaBJICHUSA O
TCMC

JIOTHKA U3JIOKEHUs | MaTepual MaTepuai maTepua,
maTepuaia B IPE3EHTALUN HE | IPE3eHTaluu IIPUBE/ICHHBIN B
COOTBETCTBUH C COOTBETCTBYET YaCTUYHO Ipe3eHTALUN
IUTAHOM U TEMOM TEME, IIJIJaHa HET | COOTBETCTBYET | OJHOCTBHIO
3aJlaHuA TeMe 3aJaHus, COOTBETCTBYIOT
IUIaH MOCTPOEH | TEME 3a/IaHUS U
HE TOYHO COCTABJICHHOMY
IUIaHy
TEPMHUHOJIOTHYECKA | B MPE3CHTAIUH B IIPE3CHTAIIMM | B IPE3CHTALINU
iU MPUCYTCTBYIOT OPUCYTCTBYIOT | OTCYTCTBYIOT
ophorpaduueckas | opporpaduueckue | opdporpaduueck | opdorpadpuyeck
TPaMOTHOCTh OIINOKH, HE BCE 1€ OIINOKHU, 1€ OIINOKHU,
TEPMHHbI TEPMUHbI TE€PMHHBI
IPUMEHEHBI 110 IPUMEHEHBI IPUMEHEHBI
CYILLIECTBY BEPHO BEPHO
aKKypaTHOCTb U pe3eHTalus pe3eHTalus pe3eHTalus
OpPUTMHAJILHOCTD ocTpoeHa 6e3 IIOCTPOEHA C IIOCTPOEHA B
MOCTPOEHUS yuera y4eToOM MOJIHOM
KOMIIO3UILIMU TpeOOoBaHU K COOTBETCTBHH C
claiiioB, 6e3 o OpMIICHUIO, TpeOOBAHUSIMU
coOII0IeHUS HO HET eIMHOT0 | opopmileHus,
TpeOOBaHMIA K opopmieHus MCIIOJIb30BaH
mpudTaM u CJIalJIOB OPUTHHAJIbHBIN
[[BETOBOMY MOJIXOJ] K
0(pOpMIIEHUIO o(popMIIEHUIO
CJIafIOB

Kpurepuu onieHrBaHuUs 3aIIUTHI IPOEKTA: OAJIJIBI 32 YCTHOE COOOIICHHE U

MPE3CHTALMI0 CYMMUPYIOTCS.

IKAJION:
17-15 GamioB - «5»

14 - 9 GamoB - «4»
8-6 0atoB -«3»

Memnee 6 6a10B WM OTCYTCTBUE PaOOTHI - «2»

OLI€CHKAa BBICTABJIACTCA B COOTBCTCTBHHU CO
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2.3. OueHoYHbIE CpPeACTBA NMPOMEKYTOYHOH ATTECTAMH IO JMCHUILIMHE
«buosorus»

[TpoMexyTouHass KOHTPOJIb MO AUCHUIUIMHE «bHojorus» npoBoauTcs B
BUJE IHUCBMEHHOW HUTOTOBOW KOHTpOJIbHOM paboTsl. KoHTponbpHas pabota
BKJIIOYAeT B ceOs JBa THUIA 3a/JaHUi: TECTOBBIE BOIIPOCHI, HAINPABJICHHUE Ha
IPOBEPKY YCBOCHHUS TEOPETHUUECKOrOo MaTepuajna, M 3aJauyd U 3a/aHus,
HalpaBJIEHHbIE HA POBEPKY C(HPOPMUPOBAHHOCTH MPAKTUYECKUX YMEHUIA.

Yacte | conmepxkut 15 3amaHuii ¢ BBIOOPOM OJHOTO BEPHOTO OTBETA U3
yeTblpex u 10 3agaHuil ¢ BBIOOPOM HECKOJBKMX BEpPHBIX OTBETOB, Ha
COOTBETCTBUS OMOJIOTUYECKUX OOBEKTOB, TPOLIECCOB U SIBJICHU.

Yacte 2 comepxut 4 3a1a4n U3 pa3HbIX TEM AUCLUUILIMHBI U | MMPAaKTUKO-
OpUEHTHUPOBAHHOE 3aJaHue, (POPMHUPYEMOIl B COOTBETCTBUU C METOJAMYECKUMU
PEKOMEHJALUSIMU.

B 3aganusax 1-15 BeiOepuTe 0O1MH MPAaBUIIbHBIN OTBET:

1. XUMMYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAET
MOJIEKVJIA

1) ne30KkcupruOOHYKIEMHOBON KUCIOTHI

2) puOOHYKIIEHHOBOM KUCIOTHI

3) nunuaa

4) nonucaxapuaa

2. YJAJIEHUE ITMMEPOB TUMMNHA B MOJIEKVIJIE JTHK
I[MPOUCXOIUT B ITPOLECCE

1) TpancBepcumn

2) penapaiuu

3) perukauu

4) tpanchopmanuu

3. AJIAA ObBPASOBAHUA JIMITMAHOI'O BUCJIOA BAXKHbI
B3AVMOJIEMCTBUSA MEXY MOJIEKYJIAMU JIUTTHUOB:
1) BoiOpOTHBIC U HOHHBIC

2) NIOHHBIE U KOBAJICHTHBIE

3) KoBaJIeHTHBIE U TUAPO(POOHBIE

4) Tonbko TuapohOoOHBIE

4. YIAJTEHUE ITMMEPOB TUMHMNHA B MOJIEKVIJIE JTHK
I[MPOUCXOIUT B ITPOLECCE

1) penapauuu

2) Tpanchopmanuu

3) TpaHcBepCcUU

4) penMkauuu

5. I KJIETOK PACTEHWI HE XAPAKTEPEH CUHTE3
1) aMUHOKHCIIOT

2) HyKJIEOTUIOB
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3) raukoreHa

4) dochonunuaoB

6. B [TIPO®A3E MUTO3A JJIMHA XPOMOCOMbBbI YMEHBIIIAETCA 3A
CUET

1) Tpanckpunuuu

2) penyniuKaiuu

3) neHatypauuu

4) cnupanuzainuu

7. BIIATOAAPS KOHBIOT ALTUN 1 KPOCCHUHI'OBEPY ITPOUCXO/UT
1) yBeauYeHne Yrciia XpOMOCOM BJIBOEC

2) oOMeH reHeTuyeckoi nHpopmaluen Mexay TOMOJIOTHYHBIMUA XPOMOCOMaMHU
3) yMEHBIIIEHUE YHCIia XPOMOCOM BJIBOE

4) yBeTUYECHHUE YHCIIa TaMET

8. ITIOJIMITENITUAHBIE LHETIM CUHTE3UPYIOTCSA HA PUBOCOMAX,
HAXOJAINXCA:

1) B uT03071€ ¥ MOIUGUIIUPYIOTCS TAKXKE B LIUTO30J1€

2) B IUTO30J1€, 3aTeM MOAUPUITUPYIOTCS B annapare [omabmku

3) Ha MeMOpaHe 3H0MIa3MaTUHYECKOTO PETUKYIIyMa, 3aTeEM MOAUPULIUPYIOTCS
B anmapare [ onbKu

4) B tMTO307€, 3aTeM MOAU(PHUIIMPYIOTCS B IIOMEHE JTM30COMBI

9. IHTPOHBI BCTPEUAIOTCA B TEHAX

1) TonbKO 3yKapuoT apxeOaKTepHii

2) ayKapuoT U 3y0aKTepuii

3) sybOakTepuii u apxeOakTepuii

4) apxeOaKkTepuii U SyKapuoT

10. BCE PEAKIIMN CUHTE3A OPTAHUYECKMX BEIIECTB B KJIETKE
[MPOUCXOIAT

1) o6pazoBanreM Moekyia ATD

2) ¢ 0OCBOOOXKICHNUEM DHEPTUHU

3) pacuienjieHueM BEIIeCTB

4) UCTIOIB30BAHUEM SHEPIUU

11. U3 OJIHOU MOJIEKYJIbI HYKJIEMHOBOM KUCJIOThHI B
COEJJMHEHWUA C BEJIKAMU COCTOUT

1) MutoxoHapus

2) xpomocoma

3) ren

4) xmoporact

12. JOYEPHUE XPOMATHUIbI CTAHOBATCSA CAMOCTOSATEJIBHBIMU
XPOMOCOMAMU TTOCJIE

1) cnapuBaHusi TOMOJIOTUYHBIX XPOMAaTHU/]

2) oOMeHa y4yacTKaMH MEX]Ty TOMOJIOTHYHBIMU XPOMOCOMaMH

3) pazzaeneHus COeAUHSIONIEH UX [IEHTPOMEPDI

4) BbICTpauBaHUs XPOMOCOM B 3KBATOPHAIIbLHOM TUIOCKOCTH KIJIETKH
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13. TEHETUYECKHWI KOJI — DTO:

1) HabOp KJICTOYHBIX 'CHOB

2) HyKJICOTHIHAS MTOCIICA0BATEIbHOCT TeHa

3) reHeTHYECKas KCIIPECCHS

4) cucteMa 3aIMcy TeHETHUECKOM nH(pOpMAaIHH

14. B KAKUX W13 ITEPEUMCJIEHHBIX OPI"AHEJIJI CAMA BBICOKAS
KOHLIEHTPALIUS Ca?*

1) siape

2) MUTOXOHIPHUSIX

3) nuToIIazme

4) anmapare I'oyibpxu

15. KAKUME U3 IIEPEYUCJIEHHBIX HMXXE CTPYKTYP KJIIETKU HE
NMEIOT MEMBPAHBI

1) nu30CcOMBI

2) XJIOPOTLIACTHI

3) AAPBIIIKH

4) anmapar I'onbmku

JTAJIOHBI OTBETOB

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

OTBET 1121411342314 |2 |3 |4]|2]|3

B 3ananusax 16-25 BeiOeprTe HECKOJIBKO MPABUIBHBIX OTBETOB UM YCTAHOBUTE
COOTBETCTBHUE WIH ITOCJIEI0BATEILHOCTD:

16. BOCCTAHOBUTE B UICTOPNUYECKOM ITJTAHE
[TOCJIEJJOBATEJILHOCTbH DTAIIOB BO3JIEMCTBUS YEJIOBEKA HA
BUOC®EPY:

1) ycuienre BIUSIHUS Ha IPUPOTY C KOPEHHBIM MTPeoOpa30BaHuEM YacTH
AKOCHUCTEM;

2) I3MEHEHUE PKOCHCTEM Yepe3 NMacTh0y CKOTa, YCKOPEHHE pOCTa TPpaB IMyTeM
WX BBDKUTAHUS U T. IL.;

3) mo6anbHOE U3MEHEHUE BCEX DKOJIOTHUECKUX KOMIIOHEHTOB B I1€JIOM B CBSI3H
C HEOTpaHMYEHHOW MHTEHCU(DUKAIIUEH XO3SICTBA;

4) cBepXWHTEHCHUBHAS 0X0Ta 0€3 PE3KOTr0 HM3MEHEHHUS SKOCUCTEM B IEPHUO.
CTaHOBJICHUSI YEJIOBEUECTBA;

5) Bo3aeicTBHE JIIO/IeH Ha Orochepy JTUITb KaK OOBIYHBIX OMOJIOTMYECKUX
BUIOB.

17. BBIBEPUTE ITPOLECCHI, ITPOTEKAIOIIWE B ITPO®A3E ITEPBOI'O
JIEJIEHUSI MEHO3A
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1) oOMeH y4acTKaMu XpOMOCOM

2) Habop xpomocoM u yucio mojekya JIHK B kietke — 4n4c

3) neneHue MEHTPOMEP XPOMOCOM

4) ¢hopMupoBaHUEe BepeTCHA JICIICHUS

5) BBICTpanBaHUE XPOMOCOM 10 3KBATOPY KIETKH

18. KAKUME IMTPOLECCHI ITPOUCXOIAT B KIIETKE B ITEPUO/]
NMHTEP®A3BI?

1) cnupanuzanus XpoMocom

2) penymnukanus mosekyn JHK

3) pacTBOpeHHUE SIACPHOU 000JIOUKH

4) cuHTe3 OCJIKOB B IIUTOILJIA3ME

5) cunte3 uPHK B sape

19. MAJIBIE KPYT'OBOPOTHI YTJIEPOIA B BUOCOEPE MOT'YT
OCYUIECTBJIATBHCA CIIEAYIOIUM ITYTEM:

1) yrnekuciblil Ta3 BeliensieTcs B atMocepy B mnporecce GOTOCUHTE3a B
JTHEBHOE BpEMSi, @ B HOUHOE BPEMsI €0 YaCTh MOTJIONIACTCS PACTCHUSIMU U3
Cpelibl;

2) yriaeKucIbli ra3 moriiomaeTcs u3 atMocgepsl B mpoiiecce poTocuHTE3a B
JTHEBHOE BpPEMSI, a B HOUHOE BPEMSI €T0 YaCTh BBIJCISACTCS PACTCHHUSIMU B CPEY;
3) yraekucislil ra3 atMocdepsl morioniaeTcs B mporecce (HoToCHHTE3a ¢
00pa3oBaHWEM OPTaHUYECKHUX BEIIECTB, & C THOEIBIO PACTEHUH M )KUBOTHBIX
MIPOUCXOHUT OKUCIICHNE OPTaHUYCCKUX BEIIECTB C BHIICICHUEM YTIIECKHCIIOTO
rasa;

4) yrieKucIplid ra3 aTMocgepsl IMoriomaeTcs B mporecce GOTOCHHTE3a, a IPH
JIBIXaHUU BBIICNISIETCS B aTMOc(hepy;

5) yriekuchslii ra3 atMocdepbl OTIIONIaeTCs B mpoliecce GOTOCHHTE3A, a MPU
C)KUTaHUM OPTaHUYECKUX BEIIECTB BHIACISIECTCS B aTMOChEDY.

20. YKAXUTE TTIOCJIEAOBATEJIBHOCTH ®A3 OIVIOAOTBOPEHNM .
1) cnussHUE TaMeT, WIIM CUHTaMUi

2) TUCTAaHTHOE B3aUMOJCHCTBUE U COMKEHHUE TaMET

3) KOHTaKTHOE B3aMMO/ICHCTBUE TaMET U aKTUBALIUS SUIEKICTKH

21. YCTAHOBUTE IIOCJIEJJOBATEJIBHOCTh CTAJIUN

NMHIMBUY AJIbBHOI'O PA3SBUTHUA YEJIOBEKA, HAUMHAS OT
3UTI'OThI.

1) dopmupoBanue YeThIPEXKaMEPHOTO Cep/ILia

2) oOpa3zoBaHue 0J1aCTOMEPOB

3) popmupoBaHUE HEPBHOU CHCTEMBI

4) popmupoBaHe ME301€pPMbI

5) oOpa3zoBaHHEe IBYXCIONHOTO 3apO/IbIIIIa

22. BBIBEPUTE TPU ®YHKIINHU INIASMATUYECKOU MEMBPAHBI
1) obecrnieunBaeT MOCTYIICHUE B KIIETKY MOHOB U MEJIKUX MOJICKY

2) obecrieunBaeT NePEABMIKCHIE BEIIESCTB B KIIETKE

3) OTrpaHUYMBACT LUTOILJIA3MY OT OKPY>KaIOIIEeH CpeJibl
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4) y4acTByeT B MOIJIONICHUH BEIIECTB KIETKON

5) npuaaeT KJIETKe )KEeCTKyro hopMy

6) cayxuT MaTpuiei 1 cuare3a uPHK

23. BBIBEPUTE IBA ITPM3HAKA HE [IOAXOAAIIUE J1A OITMCAHUA
TPAHCKPUIILNN Y DYKAPUOT

1) oOpa3oBaHKe NOIMHYKJICOTUTHON LIENH

2) coeMHAI0TCA HYKJICOTH/IbI, COAepKAIINE AE30KCUPUO03y

3) matpuiieit cinyxut monekyna JIHK

4) IpoucxXoauT B sAZIpe

5) yasoenue monekyisl JJHK

24. YCTAHOBUTE INOCJIEAOBATEJIBHOCTH ITPOLHECCOB
OMBPUOHAJIBHOI'O PA3BUTHA ITO3BOHOYHbBIX )KUBOTHBIX:
1) 3akiaaKa 3a4aTOYHBIX OPTAaHOB 3apObIIIa

2) HamnpaBJieHHbIE MIEPEMEILIEHUS KIETOK U uX U pepeHirpoBka

3) pa3BuTHE HEPBHOM TUIACTUHKHU

4) cnusiHue AULEKJIETKU U CIIEPMAaTO301/1a U 00pa30BaHue 3UTOTHI

5) dhopMupoBaHE MHOTOKJIETOYHOTO OJTHOCIIONHOTO 3apOIbIIIa

25. VITIOPAJTOYUTE NCKOITAEMBIE ®OPMbI HEJIOBEKA T10
BPEMEHM CYIIIECTBOBAHMS, HAUMHA I C CAMOI IPEBHEN
O®OPMBI:

1) YenoBek yMenblii

2) KpoMaHbOHIIBI

3) Heanpepranbiibi

4) YenoBek MpSIMOXOSAITUN

5) ABcTpanonurex

JTaJIOHBI OTBETOB

No
3aaHu 16 17| 18 19 20 21 22 | 23 24 25

A

54,21,
3

2,543, 4,5,2,3,15,14,3,

1,412,45(3,4,5|2,31 1,3,4(2,5

OTBET

B 3apanusx 26-30 pemmure 3aga4u:

3apnanme 26. 3amaya Ne 1. Omnpezgenure, Kakas OKpacka LBETKOB OyaeT y
pacTeHuM  ropoxa, TMOJYYEHHBIX OT  CaMOOIBUICHHS  TOMO3UTOTHBIX
pPOIUTENBCKUX (POpPM € KpacHbIMM M C O€JIbIMM LIBETKAMH, a TaKXe OT HX
CKpEILUBaHUs MEX Ty c000ii.0

Pemenne. OO0e poautTenbckue GOpMbI TOMO3UTOTHBI, MO3TOMY 3alHCh
CKpEILUBaHUMN OyIET CIIEeTYIOIICH:

— ot camoonbuieHus: 1) P: AA x AA; 2) P: aa x aa;
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— OT HmepEeKpecTHOro onbuieHus: P: AA X aa.

['oMo3uroTHsie GOpMbI AAIOT €IUHCTBEHHBIA THUIl TaMET, U MOATOMY IPU UX
CIUSIHUM OYJeT MOJy4YeH eAMHCTBEHHBIM TuM moToMkoB: 1) F1 Bce AA; 2) Fl
Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHo1BeTKOBBIE TOMO3UTOTHBIE PACTEHUS JAIOT TOIBKO (OPMBI C
KpacHbIMU I[BETKaMu. 2. Bce moToMku pacTeHmii ¢ OenbIMU IIBETKaMu OyayT
OenmolBETKOBBIMU  (OHM Bcerga romo3uroTHel). 3. Bce pacrenuss ot
CKPEIMBAHUSA KPAaCHOIIBETKOBBIX TOMO3HTOTHBIX C OEJIOIBETKOBBIMH OyayT
KPACHOIIBETKOBBIMHU  (JIOMUHAHTHBIM (PEHOTHUII), HO TE€TEPO3UTOTHBIMU IO
TE€HOTHITY.

3apanue 27. 3agmaua Ne 2. Ha peGenka ¢ | rpymnmoii KpoBH B pojjgoMe
IIPETEHAYIOT JBE POJAUTEIBCKUE APHI:

— 1 mapa: matsb c I, oreny ¢ IV rpynmnoii kpoBu;

— 2 mapa: mathb co I, oren c III rpynmnoit kpoBwu.

Kakoit mape npuHajie:;xut peOeHoK?

Pemenne. PeGenok c¢ I rp. xpoBu mo renorumny — I°I°. Takoe coderanue
ajiesell BO3MOXKHO TOJIBKO B CJIy4ae, €CJId TaMeThl U OTLA, U MaTepu OyayT
coaepxkarb amnenu [°. CnemoBarenbHO, 3Ta KOMOHWHAIUS TE€HOB MOTIJa
OCYILIECTBUTBHCS TOJBKO TMPHU 3a4aTHUU peOCHKa B cliydae BTOPOM Maphl, KOTraa
MAaTh ¥ OTEIl FT€TEPO3UTOTHI. 3aAMUIIEM CXEMY CKPEIMBAHUS

P:TAT° @xIBI°J; GQ: 0,51 A +0,51°; GA: 0,51 B + 0,51°; => F1: 0,25 I°I°.
OuyeBHIHO, UTO TIEpBas CympyKeckas rapa NpeTeHA0BaTh Ha 3TOro pedeHKa He
MOJXET, T. K. y Hee MOTYT ObITh JieTu ToJibKo co 1 u III rpynmamu kpoBu:

P: I°I° @ x T A 1BJ; Fl: 50% IA I° u 50%IB I° (y mereii Il u Il rp. xposu
COOTB.).

OT1BeT. PeOcHOK IpUHAICKUT BTOPOH Mape CyInpyros.

3apanue 28. 3agaua Ne 3. Onpenenure cpeHUN pa3Mep JIMCTOYKOB Y OEIoro
KJIEBEpa, IMOJYYEHHOT0 OT CKpEIIMBAaHUSI TETOPO3UTOTHBIX PACTCHUH C
JucToukaMu 10 u 7 MM COOTBETCTBEHHO.

Pemenne. OnipenensieM reHOTHUITBI U 3alTUChIBAEM CKPEIUBAHUE:

P: V bav x V by v; onpenensiem ramers: GP: 0,5V ba + 0,5v; G&: 0,5V by +
0,5v; mosryaaem nmotromkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25wv.
Otger. [lonydeno 4 Tuna peHOTUNIOB U TEHOTUIIOB B PABHBIX COOTHOIICHUSX.
N3 wux g mepBoro OyAeT XapakTepHa CBEPXIOMHUHAHTHOCTh (CpeIHUIMA
pasmep JIMCTOYKOB 18 MM).

3amanue 29. 3amaua Ne 4. [IIpoananusupyiiTe xapakTtep Mepeaayu
PELECCUBHOIO, YaCTHUYHO CLEIJIEHHOTO C  IIOJIOM,  HACIEACTBEHHOI'O
3a0071€BaHUs OT MaTEPH K IIOTOMKAM.

Pemenne. P:9X aX a IX AY A Gonbna F1: X AXad XaY AF2:9X AX a
; @XaXa ;4 XAY A; dXaY A 6onbHa
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Orteer. boisie3ns nepenaercs OT MaTepu yepe3 JeTed U MPOSBISIETCS TOJIBKO Y
BHYYEK.

3aganue 30. 13 snemeHTOB cooOmiecTBa (IOJIEBKA, 3€PHO 3J1aKOB, (DHIIMH,
XOpEK) COCTaBbTE MHUIIEBYIO IIEMb W HAa OCHOBAHUU IMpaBMJIa 3KOJOTUYECKOU
MUPAMUJIBI OTIPEACIIUTE, CKOJBKO HYXKHO 3€pHA, YTOOBI B JIECY BBIPOC OJIMH
¢unuH Maccoii 2,5 Kr.

Otser:
3epHO 31aK0B Mebmis-moneBka Xopek QunuH
2500 kr 250 xr 25 kr 2,5 kr

B wurtoroBoit paboTe mnpeACTaBlICHbl 3aJaHus, OTHOCAIIUECS K TpPEM
YPOBHSIM CJIOKHOCTH: “HU3KMHN, “‘CpeqHuil”’, “BbICOKHI . B 3aBUCHMOCTH OT
TUNA U TPYJHOCTU 3aJaHUSI €r0 BBINOJHEHUE OIEHUBACTCS Pa3HBIM YHUCIOM
OamioB. BpIMOMHEHHE KaXIOTO 3aJaHUs “‘HU3KOTO~ YPOBHS CIIOKHOCTH
ornleHuBaeTcss | Oamnom. 3a BBINOJHEHHE 3aJaHUN  ‘“‘CpeHero” YpOBHS
CIOKHOCTM B 3aBUCHUMOCTH OT TIOJIHOTBI U MPABUJIBHOCTH OTBETA
prcBauBaeTcs 10 2 6aJIoB.

K 3aganuto “BBICOKOTO” YpOBHSI CIIOKHOCTH OTHOCHUTCSI PEILICHHE
CUTYallMOHHBIX 3a/lady. 3a BBINOJHEHUE 3aJaHul “‘BBICOKOTO” YpPOBHS B
3aBUCHUMOCTH OT TOJHOTHI M MPAaBWIBHOCTH OTBETA IMPUCBAUBAETCS N0 3-X
OaJIoB.

3agaHus “‘HU3KOTO” M “‘CpeAHEro” YpPOBHEW CIOKHOCTU HPOBEPSIIOTCS
aBToMarndeckd. OTBETbl Ha 3aJaHus ‘“‘BBICOKOrO” YpPOBHS MPOBEPSIOTCS B
PYYHOM pPEKUME.

Pacnpenenenne 3agaHuii 1O YPOBHSM CJIOKHOCTH TPEJICTABICHO B
cieayromien Tadauie:

YpoBeHnb bana | IlpouenrtHoe Tun Bonnpocos
CJIOKHOCTH coJepKkaHue
3aJaHus 3aJJaHui
Huzkuin 1 50% - 3aJIaHUsI C BLIODOPOM OJTHOTO

IIPpaBUJIBHOI'O OTBCTA

Cpennnii 2 33% - MHOKE€CTBEHHBIN BBIOOD;

- BOIIPOCHI HA YNOPS0YMBAHUE WU
YCTaHOBJICHHE NPABUIILHON
MIOCJIEI0BATEIBbHOCTH

Bricokui 3 17 % - 33]1a4M, IPEeTyCMATPHUBAIOIIIHE
Pa3BEPHYTHIM OTBET
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Kpurepuu olieHHBaHUSI UTOTOBOM MUCHMEHHOMN paOOTHI:

Ounenka IIpoueHT BBINOJIHEHUS
“OTIMYHO” 85-100%
“xopormio” 70-84%

“yIIOBJIETBOPUTEIHHO” 50-69%
“HeyOBIETBOPUTEIBHO Menee 49%
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