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1. IlacmopT OLEHOYHBIX CPEACTB MO AUCHUILINHE «buosorus»

OneHouHble cpeAcTBa TO OWMOJOTHU TMpeAHAa3HAYEHBI [IJISl MPOBEIACHMUS
TEKYyIIEro, pyOeXHOTo (TeMaTHYECKOT0) KOHTPOJIS U MPOMEKYTOYHON aTTECTAllUN
10 TUCIUILIINHE.

Kontpons u  omeHka  pe3yiabTaToB  OOy4YEHHUS  OCYIIECTBISETCS
MpernojiaBaresieM B MpoIecce MPOBECHUS MPAKTUUECKUX 3aHATUH U 1a00PaTOPHBIX
paboT, TECTUPOBAHUS, a TAKXKE BBHIMOIHEHUS OOYYAIOIIMMUCS WHAMBUIYATbHBIX
3aJlaHdl, TMPOEKTOB, HccieqoBaHuM. Pe3ynbTaThl 0O0y4deHUS OMpPEAessioT, 4YTO
oOy4aroniyecs: JOKHbI 3HAaTh, TOHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUU
W3YYCHUS TUCITUTUTHHBI.

Jnst popMupoBaHusi, KOHTPOJIS U OLIEHKU PE3yJIbTATOB OCBOCHUSI Y4eOHOU
JTUCIUIUTAHBI UCTIOJIB3YETCS CHCTEMA OIICHOYHBIX MEPOTPHUSATHH, MPEACTABIIAIONMIAS
co00Ol KOMIUIEKC YYE€OHBIX MEpPOIPUSATUH, COrJACOBAaHHBIX C PE3YJIbTATAMU
oOyuenus u chopmynupoBaHHbix ¢ yauetoM @I'OC COO (nmpeaMeTHbIe pe3yIbTaThl
no nucuuruinae) u I'OC CIIO.

Cucrema OLIGHOYHBIX MEPONPHUATHUN, CIPOCKTUPOBAHHAS IO JUCIUIIIMHE
«buonorus», mpeacTaBiieHa B TACIOPTE OLIEHOUHBIX CpeCcTB (Tabnuia 1).



Tabmuna 1

[TactiopT O1IEHOYHBIX CPEACTB MO AUCHUIUINHE «buosorus»

Pasznen 1

Kilerka — cTpyKTYpHO-(pYyHKIIHOHAJIbHAS €IMHULA 'KUBOTO

Pe3yabTarsl 00y4enust

HAOJIIOIEHUSA

XapakTepru3oBaTh CTPYKTYPHO-(PYHKIIMOHATBHYIO OpPTraHU3AIUIO KJIETKHA Ha OCHOBE

OueHoyHoe meponpusitue

pyOe:xxHoro

(TeMaTHu4ecKoro) KOHTPOJIst

KoHnTposnbeHas padbota “MosieKyaspHbIil YpOBEHb OPTaHU3ALUHU KUBOTO™

Tema

Pe3yabTarhl 00yyeHus 1o
TEMaM

OuneHoyHoe MeponpUsATHS
TeKyLIero KOHTPOJIst

OueHo4HbIE CPEACTBA

Tema 1.1
buonorus kak
HayKa

OnuceIBaTh METOIBI
WCCJIEIOBAHUS HA MOJICKYJISIPHOM
Y KJIETOYHOM YPOBHE

1. 3amoyiHeHHe TAOJIULIBI C
OIIMCAaHUEM METOJIOB
MUKPOCKOTTUPOBAHUS C UX
JOCTOMHCTBAMH U HEJOCTATKAMU
2. 3anonHenue Taomunsl «Brian
YUCHBIX B pa3BUTHE OMOJIOTUM

1. Tabnuitel ¢ onMcaHuEM
METO/I0B MUKPOCKOITMPOBAHUS C
UX JOCTOMHCTBAMHM H
HEJI0CTaTKaMHu

2. Tabnuua «Bxnaa yueHbIX B
pa3BUTHE OMOJIOTHUI»

Tema 1.2
OO6mas
XapaKTEePUCTH
Ka KU3HHA

XapakTepu3oBaTb YPOBHU KUBOU
MaTepuun

OnuceIBaTh METOIBI
HCCJIEJOBAHNS HA MOJICKYJISIPHOM
Y KJIETOYHOM YPOBHE

3anoJHEHUE CPAaBHUTEIIBHOM
TaOJIMIIBI CXOJICTBA U PA3TUYUNA
KUBOTO U HE )KMBOTO

CpaBHuTenbHas Tabauia
CXOJCTBA U Pa3JIMYMU )KUBOTO U
HE >KMBOTO




Tema 1.3 XapakTepu3oBaTh CTPOCHUE U 1. @poHTaNBHBII OIpPOC 1. [lepeyeHs BONpPOCOB K
buonornyeck | cBoWicTBa OCHOBHBIX OMOMOJIEKy | [loaroToBKa yCTHRIX COOOIIEHUH C (bpOHTATTELHOMY OIIPOCY
Y BO)KHBIE [IpoBouThE HAOMIOACHHE Ipe3eHTauuen 2. OT4eThI 10 J1abopaTOPHBIM
XUMHUYECKHUE | U3BMEHEHUH (QYHKIIMOHUPOBaHUA | 2. BeImoaHeHue U 3ammra paboram
COCTUHEHHS | OMOMOIMMEPOB 1a00paTOPHBIX PadOT:

«Onpenenenue suramuHa C B

IPOAYKTaX MUTAHUS,

«I'uapodunsHo-TUIPOPOOHBIE

CBOMCTBA JIUIHUIOB)»
Tema 1.4 Pa3nnuate cymecTBeHHbIE 1. OuenuBaemas JUCKYCCHS T10 1. IlepeyeHs BOPOCOB K
CTpyKTypHO- | IPU3HAKH CTPOEHUS KIETOK BOIIPOCaM JIEKIIMH OLICHUBAEMOM TUCKYCCUU
(YHKIIMOHAJIb | OPTraHU3MOB Pa3HbIX LIAPCTB 2. Pa3paboTka MEHTanbHOM KapThl IO | 2. MeHTanbHas KapTa Io
Has KUBOU IPUPOABI KJIaCCU(PUKALIUU KIETOK U UX KJIacCU(UKALIMU KIJIETOK U UX
opranu3anus | [IlpoBoauTs Habm0aEHNE CTPOEHHUIO HA IIPO- U CTPOCHMIO Ha NIPO- U
KJIETOK KJIETOYHBIX CTPYKTYpP U UX JYKapUOTUYECKHUX U M0 HAPCTBAM B | 3YKAPUOTUYECKUX U IO LIaAPCTBAM

U3MEHEHUH C TTOMOILBIO
MHKPOCKOTIa

MUHU TpyIax
3. BhINIOTHEHWE U 3a11UTa
71a00paTOPHBIX PadoT:

«CtpoeHnue KJIeTKU (pacTeHus,
KUBOTHBIE, TPUOBI) U KJIIETOYHbIE
BKJTFOUEHUS (Kpaxmasi, KapOTUHOU/IBI,
XJIOPOIIACThI, XPOMOILIACTBI)»,
«IIponutiaeMocTr MEMOpPaHbI
(M1a3Moau3, JerIa3MOIIn3)»

B MUHU TPYIIax
3. OTyeTsl 110 1a00PaTOPHBIM
paboTtam




Tema 1.5
CTpyKTypHO-
byHKIIMOHATB
HbIEe (DAaKTOPBI
HacCJIeICTBEHH
ocTU

Pasnuuatse cymecTBeHHbIE
MIPU3HAKU CTPOEHUS KIIETOK
OpraHU3MOB Pa3HbIX LIAPCTB
KUBOU IPUPOJIBI
Onpenensite
[IOCJIEIOBATEIBHOCTD
HykieoruaoB [JHK u PHK

1. @poHTaNBHBII OIpPOC

2. PazpaboTtka rioccapus

3. Pemenue 3ama4d Ha onpeaeneHue
IIOCJIEA0BATEILHOCTH HYKICOTH OB

1. [lepeyeHs BONpPOCOB K
(bpoHTaNTBHOMY OIIPOCY

2. I'moccapuit ¢ onpeieIeHHBIM
nepeyHeM TEPMUHOB

3. 3ajauu Ha onpeerIeHue
NOCJIE0BATEIBLHOCTH
HYKJIEOTHJIOB

Tema 1.6
[Ipoueccsl
MaTPUYHOTO
CHUHTE3a

XapakTepru30BaTh MPOIECCHI
MaTPUYHOTO CHUHTE3a
Onpenensath
MOCJICIOBATEIFHOCTh

AMUHOKHUCIIOT B MOJIEKYyJIie OeJka
NuTepnpeTnpoBaTh CTPYKTYpy U

(YHKIIMOHATBHOCTH OCIIKa B
ciydace N3MCHCHHSI
MOCJIETIOBATEILHOCTH
HykieotuoB [JHK

1. ®poHTanbHBIN OIIPOC

2. Tect «IIpouecchl MaTpUYHOTO
CUHTE3»

3. Pemienue 3a1a4d Ha onpeaesecHue
IIOCJIEI0BATEIBHOCTH aMUHOKHUCIIOT B
MOJIEKYJIe OenKa

4. PemieHue 3a7a4 Ha ONPEIEICHUE
MTOCJIEA0BATEIBHOCTH AMUHOKHUCJIIOT B
MOJIeKyJie OesKa B CIyyae U3MEHEHUS
MTOCJIEA0BATEIBHOCTH HYKICOTUIOB
JJHK

1. Ilepeuens BOpoOCOB K
dbpoHTaTEHOMY OIPOCY

2. Bonpocsl 115 TecTa

3. 3agauu Ha oNpeICIICHUE
MOCJEA0BATEILHOCTH
aMUHOKHUCIIOT B MOJIEKyJie Oeka
4. 3amaun Ha onpe/ielICHUE
OCJIEIOBATEIBHOCTH
aMUHOKHUCIIOT B MOJIEKyJe Oeka B
clly4ae U3MEHEHUS
MOCJIEIOBATEIbHOCTH
HykieotunoB JJHK

Tema 1.7
Hexnerounrie

bopmbl
KU3ZHU

Paznuuats cyiiecTBeHHbIE
IPU3HAKUA CTPOEHUS KIETOK
OpPraHU3MOB Pa3HBIX LAPCTB
YKABOU IIPUPOJBI

1. ®poHTanpHBII ONpOC

2. IloaroToBka yCTHBIX COOOIIEHUM C
npe3enTanueit (Bupychsie u
OakTepualibHbIC 3a00JICBaHUS.
OO01re MPUHIUIIBL UCTIOJIb30BaHUS
JIEKapCTBEHHBIX BEILECTB.
Oco0eHHOCTH TPUMEHEHUS

1. Ilepeuens BOIIPOCOB K
(GpOHTAILHOMY OIPOCY

2. [Ipe3eHTanus U yCTHOE
COOOILIEHNE, COTTIACHO MIEPEUHIO
TeM




AHTUOMOTHKOB)
Tema 1.8 OnuceIBaTh OCHOBHBIE 1. ®poHTanBHBII ONpPOC 1. IlepeueHb BOIIPOCOB K
O6men AHEPreTUYECKHUE U TUIACTUYECKUE | 2. 3all0OJTHEHUE CPaBHUTEIbHOMN (bpOoHTaAILHOMY OIPOCY
BEIIECTB U MPOIIECCHI KIIETKH (OOMEH TaOIUIbI XapaKTEPUCTUK TUIIOB 2. CpaBHuUTEINIbHAS TAOIMIIA
MIpPEBpAICHUE | BEIIECTB, XEMO-, (DOTOCHHTE3) oOMEHa BEIECTB XapaKTEPUCTHK TUIIOB OOMEHa
SHEPIUU B BEILECTB
KJIETKE
Tema 1.9 XapakTepu30BaTh KU3HEHHBIN 1. O6cyxnenue o Bonpocam jgekuuu | 1. Ilepeuens Borpocos st
JKW3HEHHBIM | UKJI KJIIETKU 2. Pa3zpaboTka JeHThl BpeMEHH 00CyXIeHHS
LUKJI KJIETKH. KU3HEHHOT'O LIUKJIA 2. JlenTa BpeMEHU KM3HEHHOTO
Muros. LIUKJIA
Meiios
Pasznen 2 Crpoenne v pyHKIUM OPraHu3Ma

HpOFHOBHpOBaTB BO3HHMKHOBCHHUEC ITPU3HAKOB B XO04€ MHANBUAYAJIILHOI'O

Pe3yabTarhl 00y4eHust
Pa3BUTHS U Pa3MHOKEHUSI OPTaHU3MOB

OueHouyHoe Meponpusitue pyoe;KHoOro

KourpoinbsHas padora “CrpoeHue U GyHKIUU OpraHnu3ma’
(TeMaTH4ecKOoro) KOHTPOJIst P p p yman p




Pe3yabTaTrhl 00y4eHus 10

OueHo4Hoe MEPONPUATHUA TEKYIETO

Tema OueHovHbIE CpeCcTBA
TeEMaM KOHTPOJIsA
OnuceiBaTh CTPOCHUE U 1. OnienuBaemMas UcKyccus 1. IlepeueHb BOIIPOCOB K
B3aMMOCBS3b 4aCTEN 2. Pa3paboTka MEHTaIbHON KapThl OLICHUBAEMOM TUCKYCCHH
MHOTOKJIETOYHOTO OpraHu3Ma TKaHEW, OPTaHOB U CUCTEM OPTraHOB 2. MenTanbHas KapTa TKaHEW,
Tema 2.1 OpTraHU3MOB (paCTeVHI/ISI, KUBOTHBIE, | OPraHOB U CHCTEM OPraHoB
Crpoenne YeJIOBEK) C KpaTKOH XapaKkTepUCTUKON | OPraHH3MOB (pactenus, )
opramsma ux QyHKIUH YKUBOTHBIE, YEJIIOBEK) C KPATKOM
3. [ToaroToBka U NMpeaCcTaBICHUE XapaKTEPUCTUKON MX (HYyHKIIHIMA
YCTHBIX COOOIIEHUH C Mpe3eHTaluei 3. IIpe3eHTanus u ycTHoe
(MMMYHHTET, UH()EKITMOHHBIC COOOIIIEHUE COTJIACHO MIEPEUHIO
3a00JIeBaHus, AMUJAEMHUH, BAKIIMHALIASA) | TEM
Tema 2.2 XapakTepu3oBaTh ClIOCOOBI 1. ®poHTaNBHBII OMPOC 1. Ilepedyens BOPOCOB K
®opmbl Pa3MHOXKEHUS 2. 3anoyiHeHHEe TaOJIUIIBI C KPAaTKOH dbpoHTaTEHOMY OITPOCY
Pa3sMHOXKEHUS XapaKTepucTuKou u nmpumepamu dopm | 2. Tabnuiia ¢ kpaTkoit
OpraHu3MOB Pa3MHOXKEHUSI OPraHNU3MOB XapaKTepUCTUKON U
npumepamu Gopm
Pa3MHOKEHUS OPTraHU3MOB
Tema 2.3 OnuceiBaTh cTaganu oHTOTeHe3a | 1. Pa3paboTka jJeHTHI BpeMeHu ¢ 1. JIenta BpemeHu ¢
Ontorenes KUBOTHBIX U YEJIOBEKA XapaKTePUCTUKOM ITAllOB OHTOTEHE3a | XapaKTepPUCTUKOM 3TAIloB
KUBOTHBIX U OTAEJIBHOW IPYNIION KUBOTHBIX U OHTOI€HE3a OTAEIbHOU
YyeaoBeKa 4eJIoBeKa M0 MUKPOrpyIam TPYIION )KUBOTHBIX U

2. Tect/onpoc

YeJioBeKa M0 MUKPOrpyIam
2. Bonpocs! qiis
tecta/llepeyers BOmpocoB K




orpocy

Tema 2.4 OnwuceiBate cTaauu oHTOreHe3a | CocTaBieHUE )KM3HEHHBIX IUKIIOB CXeMblI )KU3HEHHBIX LIUKIIOB
Onrorenes pacTeHUM pa3HbIX OTAEIOB pacTeHuii 1o oTAenaM (MOXOBUIHBIE, | PACTEHHI 1O OTAeIaM
pacTeHui XBOILIEBUAHBIC, TATIOPOTHUKOBUJIHBIE, | (MOXOBHIHBIE, XBOILLEBU IHBIE,
rOJIOCEMEHHbBIE, TOKPHITOCEMEHHBIE) NarOPOTHUKOBH/IHBIE,
rOJIOCEMEHHBIE,
NOKPBITOCEMEHHBIE)
Tema 2.5 OnurceIBaTh 3aKOHOMEPHOCTH 1. PazpaboTka rinoccapus 1. I'noccapwii, ¢ onpeneneHHbIM
OcHOBHBIE HACJIEICTBEHHOCTHU U 2. Tect IIEPEYHEM TEPMUHOB
HOHSTUS U3MEHUYUBOCTH 2. Bonpocsl 715 TecTa
Te€HETUKHU
Tema 2.6 OnuceIBaTh 3aKOHOMEPHOCTH 1. ®poHTanpHBIN ONPOC 1. Ilepeuens BOpOCOB K
3aKOHOMEPHO | HACJIEICTBEHHOCTH U 2. Tect mo BompocaM JIEKIUH bpoHTATBEHOMY ONPOCY
CTH N3MEHYNBOCTHU 3. Pemienue 3a1a4 Ha ONIPEACICHUE 2. Bonpocsl 715 TecTa
HacjenoBanus | OnpeaensTb BEpOATHOCTh BEPOSITHOCTH BOSHUKHOBEHUS 3. 3amauu Ha onpeJeNeHue
BO3HMKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB IIPU BEPOSITHOCTA BOSHUKHOBEHUS

HACJICJICTBEHHBIX MMPU3HAKOB MPHU
MOHO-, JIU-, TIOJTUTHOPUTHOM 1
AHAIM3UPYIOIIEM CKPEIIMBAHUN

MOHO-, JIU-, TIOJTUTHOPHUTHOM U
AHAJIM3UPYIOLIEM CKPEUIMBAHUH,
COCTaBJICHHE T'CHOTUITMYECKUX CXEM
CKpEIIUBAHUSA

HACJICICTBCHHBIX MPU3HAKOB
py MOHO-, JTU-,
MOJIMTUOPUTHOM U
aHATM3UPYIOIIEM
CKpEIIMBAaHUN, COCTABJICHHE
TCHOTUITMYECKUX CXEM
CKpeNTUBaHUs




Tema 2.7 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Boripocsl fuist Tecta
B3anmonencT | HacleICTBEHHOCTH U 2. Pa3pabotka rioccapus 2. I'moccapuit ¢ onpeieIeHHBIM
BHE F€HOB U3MEHYHBOCTH 3. Pewienue 3aa4 Ha onpesiesieHrne epeYHEM TEPMUHOB
Onpenenste BEpOSTHOCTD BEPOSITHOCTH BOSHUKHOBEHUS 3. 3aauu Ha ONpeeIIeHHE
BO3HMKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB MIPU BEPOSITHOCTA BOSHUKHOBEHUS
HACJIEICTBEHHBIX [IPU3HAKOB IIPU | PA3JIMYHBIX TUIIAX B3aUMOICHCTBHUS HACJIEICTBEHHBIX [IPU3HAKOB
Pa3IMYHBIX B3aUMOICHCTBUIX I'€HOB, COCTABJICHUE TEHOTUIIMYECKUX | [IPU PA3IMYHBIX THIAX
I'€HOB CXEM CKpEIUBaHUs B3aUMOJICUCTBUS T€HOB,
COCTABJICHHE T€HOTUITMYECKUX
CXEM CKpEIMBaHUs
Tema 2.8 OnuceIBaTh 3aKOHOMEPHOCTH . Tect 1. Bompock! jyist Tecta
CuerieHHOE | HAaCJIEICTBEHHOCTH U 2. Pa3pabotka rioccapus 2. I'moccapuii, ¢ onpeneeHHbIM
HACJIEJI0BAHNUE | N3MEHYMBOCTH 3. Pemrenue 3a1a4 Ha ornpesiesieHne [IEpEYHEM TEPMUHOB
IIPU3HAKOB Onpenensate BEpOSTHOCTb BEPOSITHOCTH BO3HUKHOBEHUS 3. 3ajauu Ha ONpeaEIICHHE
BO3HUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB MPU BEPOSITHOCTA BOSHUKHOBEHUS
HACJIEJICTBEHHBIX IPU3HAKOB MPHU | CUEIIJIEHHOM HACJIeJOBaHUH, HACJIEICTBEHHBIX MPU3HAKOB
CLEIJICHHOM HacleJOBaHUU COCTABJICHHE T€HOTUITMYECKUX CXEM IIPU CLIETUIEHHOM
CKpEIIMBaHUs HACJIeI0BAHUH, COCTABJICHHE
T€HOTUITHYECKUX CXEM
CKpelIMBaHUs
Tema 2.9 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocs! 11 Tecta
I'enernka HACJICICTBEHHOCTH U 2. Pa3pabortka rioccapus 2. I'moccapui, ¢ OnpeaeaeHHbIM
noJia U3MEHUYHUBOCTU 3. Pewienue 3a1ay Ha ornpeiesieHue nepevyHeM TEPMUHOB
Onpenensatb BO3MOKHOE BEPOSITHOCTH BOSHUKHOBEHUS 3. 3ajauu Ha ompeJeNeHue
BO3HMKHOBEHHUE HACJIEICTBEHHBIX IPU3HAKOB, BEPOSITHOCTA BOSHUKHOBEHUS

HACJICICTBCHHLIX IIPU3HAKOB

HACJICACTBCHHBIX ITPU3HAKOB,
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CLOCIITICHHBIX C ITIOJIOM, COCTAaBJICHUC
IFCHOTHIIMYCCKUX CXCM CKPCIINBAHMA

CHOCIIJICHHBIX C ITIOJIOM,
COCTaBJICHHUEC I'CHOTHUIIMYCCKUX
CXCM CKpCHIMBAHUA

Tema 2.10 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bomipock! jyist Tecta
['enetnka HACJIEICTBEHHOCTH U 2. Pa3paboTka rioccapus 2. I'moccapuii, ¢ onpeieieHHbIM
YyesoBeKa W3MEHYHBOCTH 3. Pemienue 3aau Ha onpeeicHUe nepeyHeM TEPMUHOB
OrnpenensiTb BO3MOKHOE BEPOSTHOCTU BO3HUKHOBEHUSI 3. 3agaum Ha omnpeieNICHUE
BO3HUKHOBEHHUE HACJICJICTBEHHBIX MPU3HAKOB, BEPOSITHOCTA BO3HUKHOBEHUS
HACJICJICTBEHHBIX MMPU3HAKOB UCIIOJIB3YS METO/Ibl TEHETUKHU HACJIEJICTBEHHBIX MTPU3HAKOB,
YeJIOBEKa, COCTABIICHUE UCIIOJIb3YS METO/Ibl TCHETUKHU
T€HOTUITMYECKUX CXEM CKPEIIMBAHUSI | YEJIOBEKA, COCTaBJICHUE
4. IToaroroBKa yCTHBIX COOOIICHUM C | TEHOTUIMYECKUX CXEM
Mpe3eHTaluend 0 HACIEACTBEHHBIX CKpeIIMBaHus
3a00JIeBaHUSAX YETIOBEKA 4. Tlpe3eHTanus U yCTHOE
COOOIIIEHNE, COTJIACHO TIEPEUHIO
TEM
Tema 2.11 OnuceIBaTh 3aKOHOMEPHOCTH . Tect 1. Bompocs! jyist Tecta
3aKOHOMEPHO | HACJIEICTBEHHOCTHU U 2. Pemenue 3aa4 Ha ONpeaesIeHUE 2. 3ajauu Ha ONpECIICHUE
CTH M3MEHYUBOCTH TUTA MYTAIllMU TIPU TIEpeaayde TUIA MYTallMU TIPU Tiepeaayde
M3MEHYUBOCT | Onpenenars TUI MyTalluu [IpU HACJIEJICTBEHHBIX MMPU3HAKOB, HACJICJICTBEHHBIX MTPU3HAKOB,
u repeaye HacJaeCTBEHHBIX COCTaBJIEHUE T€HOTUITHYECKUX CXEM COCTaBJICHHE T€HOTUITHYECKUX

PU3HAKOB

CKpelnBanus (1o rpyrmmam)

CXeM CKpemuBaHus (1o
rpyImnmam)
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Tema 2.12 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Boripocsl fuist Tecta
Cenexuus HACJIEACTBEHHOCTH U 2. Pa3pabotka rioccapus 2. I'moccapuit ¢ onpeieIeHHBIM
OpraHu3MOB | UBMEHYHUBOCTHU 3. Pewienue 3aa4 Ha onpesiesieHrne epeYHEM TEPMUHOB
Onpenensatb BO3MOKHOE BO3MOYKHOT'O BO3HUKHOBEHUS 3. 3aauu Ha ONpeeIIeHHE
BO3HHKHOBEHUE HACJIEICTBEHHBIX TPU3HAKOB I10 BO3MOYXXHOT'O BO3HUKHOBEHUS
HACJIEJICTBEHHBIX IPU3HAKOB CEJIEKIIH, COCTABIICHUE HACJIEICTBEHHBIX PU3HAKOB I10
T€HOTUITMYECKUX CXEM CKPELIMBAaHUS | CEJIEKIMH, COCTABICHUE
T€HOTUIIMYECKUX CXEM
CKpELIMBaHUs
Paszpnen 3 Teopust 3BoIIOLMU

Pe3yabTart 00yuyeHust

ApryMeHTUpOBaTh HEOOXOIUMOCTh COXPAaHEHUS MHOTO00Opa3usi OPraHU3MOB C IEJTbIO
OepeKHOTO OTHOIIEHUS K OKPY>KaIOIIIEH cpesie

OueHouyHoe Meponpusitue
PYO€KHOT0 (TEeMATHYECKOIO)

KontponbHas pabota “TeopeTnyeckue acreKkThl SBOTIONNN KU3HUA Ha 3emiie”

KOHTPOJISA
Pe3yabTaThl 00yueHHs 1O OueHo4yHOEe MepoONIPUATHS
Tema OueHo4YHbIE CPeCTBA
TeMaM TeKyllero KOHTPOJIst

Tema 3.1 Xapaktepu3oBaThb 1. ®poHTanbHbBIN ONpoC 1. Ilepedyenn BOPOCOB K
Uctopus MPEANOCHUIKN U IBIKYyIIHE | 2. Pa3paboTka JICHTH BpeMEHU (bpOHTATTLHOMY OIIPOCY
ABOJIIOLIMOHHOT CUJIbl BOBHUKHOBEHHSI Pa3BUTHS 3BOJIIOIIMOHHOTO YUEHUS
0 y4YEeHUs MHOTr000pa3usi BUJIOB
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2. Jlenta BpeMeHH
Pa3BUTHS 3BOJIIOLIMOHHOTO
YUYECHUS

Tema 3.2 XapakTepu3oBaTh 1. ®poHTaNBHBIN OMPOC 1. ITepeuens BOIIPOCOB K
MukposBostroL IIPEANIOCHUIKY U IBWKyIMeE | 2. CocTaBiIeHHUE TII0CCAPUS (GpOHTaNBHOMY OIIPOCY
us CHUJIbI BO3HUKHOBEHUSA 2. I'moccapmii ¢
MHOT000pa3usi BUIOB ONpEJEICHHBIM [TEPEYHEM
TEPMUHOB
Tema 3.3 XapakTepu3oBaTh 1. OuenuBaemas TuCKyccus 1. Ilepeuens BOpOCOB K
Makpo3BoJtron NPEANOChUIKU U IBIKyIIME | 2. Pa3paboTka rioccapus OLICHUBAEMOM TUCKYCCHUH
us CUJIbl BOSHUKHOBEHHS TEPMUHOB 2. I'moccapwmii ¢
MHOT000pa3usi BUIOB ONpEJEICHHBIM MTEPEYHEM
TEPMUHOB
Tema 3.4 XapaxkTepu3oBaTh 1. ®poHTanpHBIN ONPOC 1. Ilepeuens BOpOCOB K
Bo3HukHOBeHU NPEeanochUTKN U ABrxkymue | 2. [loarotoBka u mpencrasieHne | GpoHTATLHOMY OMPOCY
€ ¥ pa3BUTHE CUJIbl BO3BHUKHOBEHUS YCTHOTO COOOILEHUS U JIEHTBI 2. JlenTta BpeMeHU
KU3HU Ha MHOT000pa3usi BUIOB BPEMEHU BOBHUKHOBEHUS U BO3HMKHOBEHUS U
3emuiie pPa3BUTHS )KMBOTHOIO U pPa3BUTHS )KMBOTHOIO U
PaCTUTENBHOTO MHUpa PACTUTENBHOIO MUpA U
YCTHOE COOOIIEHHE
Tema 3.5 Xapaktepu3oBaTb 1. ®poHTanpHBIN ONpOC 1. Ilepeuens BOpoOCOB K
[Ipoucxoxnex IPEINOChUIKH U JBXKYylHMe | 2. PazpaboTka JIEHT BpeMEeHU U (GbpoHTaNBHOMY OIIPOCY
Y€ 4eJI0BEeKa — CUJIbl BO3HUKHOBEHUS MEHTAJIbHBIX KapT Ha BBIOOD:
AHTPOIIOTEHES MHOT000pa3us BUIOB “BOJIIOIIMSI COBPEMEHHOTO
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yesioBeka”, “Bpems u mytu
pacceneHus YeJoBeKa 1mo
mianere”’, “Bnausaue
reorpaduyeckoil cpebl Ha
Mopdooruio u PU3NOIOTHIO
yenoBeka’”, “UemoBedeckue
pacel”’, 00CyX)IeHUE

2. JIenTa BpeMeHH WIn
MEHTaJbHas KapTa Ha
BBIOOp U3 MEPEUHS

Pa3znen 4

IKOJOrus

Pe3yabTart o0yuyeHus

ApPryMEHTHPOBATh HEOOXOIUMOCTh COXPAHEHHSI MHOT000pa3usi OPraHU3MOB C IIEJIbI0
Oepe’KHOTO OTHOIIEHUS K OKPY>KaIOIIIEH cpesie

OueHoyHoe meponpusitue
PYO€KHOT0 (TEeMATHYECKOIO)

KonTtpoarsHas padota “Teoperrndeckre aceKThl SKOJIOTUH

KOHTPOJIsA
PesyabTarhl 00ydyenus no | OueHOYHOE MEPONPHUATHSA TEKYLIEro
Tema y y 1 porp ym OueHo4YHbIE CPeICTBA
TEMaM KOHTPOJIsI
Tema 4.1 OnuceIBaTh CBA3b MEKIY TecT no skonornyeckuMm (paktopam 1 | Bonpocs! s Tecta
DKOJIOTUYECKHE | OPTaHU3MOM U CPEIOH €ro cpellaM KU3HH OPTaHU3MOB
(bakTopsl U oOuTaHus

Cpelbl )KU3HU
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Tema 4.2 OnuceIBaTh CBA3b MEXKIY 1. CocraBiieHHE CXEM KPYroBOpOTa 1. Cxembl KpyroBopora
[Honmynsauws, OpPraHU3MOM U CPENOU €TO BEILIECTB, UCIIOJIb3YSl MATEPHUAIIBI BEILIECTB, UCIIOJIb3YS
coo0uIecTBa, OOUTaHUS JEKIUU MaTepUaJIbl JICKIIUH
3KOCUCTEMBI YcraHaBIMBaTh CBA3b 2. Pemenue nmpakTuko- 2. IlpakTuko-
CTPYKTYpHI U CBOWCTB OPHUEHTUPOBAHHBIX PACYETHBIX OPHUEHTUPOBAHHBIE PACUETHBIE
HKOCHCTEM 3aIaHUH IO IEPEHOCY BEILIECTBA U 3a1aHus 110 IEPEHOCY
OHEPI'MH B IKOCUCTEMAX C COCTABJIICHUE | BEILECTBA U DHEPIUU B
TpoUUYECKUX Lenel U MUpaMu JKOCHCTEMAX C COCTABJICHUE
OroMacchl U SHEPTUU TpoduyecKux Lemnen u
nupaMu]i OMoMacchl U SGHEPTUU
Tema 4.3 OnuceIiBaTh CBSI3b MEKIY 1. OuenuBaemasi TUCKYCCHS 1. [Tepeuenb BOPOCOB K
buocdepa - OPTaHU3MOM U CPEAOH €ro 2. Tect OLICHUBAEMOM JUCKYCCUU
riio0abHast oOuTaHus 3. Pemenue npakTuko- 2. Boripocs! jyist Tecta
DKOJIOTMYECKasd | YCTaHABIMBATh CBA3b MEXKIY | ODUEHTUPOBAHHBIX PACUETHBIX 3a]1a4 3. IIpakTuko-
cucrema CTpYKTypamu onocdepbl Ha ONPEACIICHUE TUIOIIAIN OPHUEHTUPOBAHHBIE PACUETHBIC
HACAKJICHUM U1 CHXKEHUS 3a1a4M Ha OTIPEJEIICHUE
KOHIIEHTPALIMY YTJIEKUCIIOrO ra3a B IJIOIIA/IA HACAKIACHUM ISt
aTMoc(epe CBOEro peruoHa CHIKEHHS] KOHLIEHTPALNH
MPOKUBAHUS YIIIEKHUCIIOTO Ta3a B aTMmocdepe
CBOETO PETHOHA MPOKUBAHUS
Tema 4.4 OnuckIBaTh 17100aJIbHBIE U 1. Tect 1. Bonpocs! 1u1s Tecta
Bnusiaue pEernoHaIbHbIE JKONOornueckue | 2. Pemenne npakTuko- 2. IIpakTuko-
AHTPOIOTCHHBIX | MPOOJIEMBI U IMyTH UX OPUEHTUPOBAHHBIX PACYETHBIX OPUEHTUPOBAHHBIE PACUETHBIC
(bakTOpoB Ha MHUHUMU3aUN 3aIaHUM TIO COXPAHEHUIO TPUPOJHBIX | 33JIaHUS IO COXPAHEHUIO
ouocoepy [Ipennarats ciocoObl pPECYPCOB CBOEr0 pEruoOHa IIPOKUBAHNUS | IPUPOIHBIX PECYPCOB CBOETO

NEHCTBUS MO 6€30MacCHOMY

pEeTroOHAa IPOKUBAHUSA
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MOBEJAECHUIO U CHUKEHUIO
BJIMSIHUA YEJIOBEKa Ha
IPUPOJHYIO CpENy

Bre1Oupars Mepsbl 1iis
COXpaHeHUs OMOPa3HOOOpa3Hsl

Tema 4.5 NHTepnpeTnpoBath 1. OnennBaemas TUCKyccus 1. Ilepeuens BOIPOCOB K
Bimsaue pe3yJbTaThI IPOBEACHHOIO 2. BeIonHEeHUs MPAKTUYECKHUX OLICHUBAEMOM TUCKYCCHH
COLIUAIIBHO- OMO3KOJIOTUYECKOTO 3aIaHUM: 2. 3ajaHus NPAKTUYECKUX
DKOJIOTUYECKUX | IKCIIEPUMEHTA C “OnpeneneHrue CyTOYHOTO paloHa pabor
(bakTOpoB Ha VICII0JIb30BAHUEM MATAHUS, 3. Otyet no 1abopaTopHOit
310pOBbE KOJIMYECTBEHHBIX METOJIOB “Co3gaHue HHAUBUAYaIbHON NaMATKU | paboTe
4eJIoBeKa 10 OPTaHMU3ALUHU PALIMOHAIIBHON

(bU3UIECKON aKTUBHOCTH

3. BeimosnHeHne nabopaTopHOi paboThI

Ha BBIOOD:
Paszpen S BuoJjiorus B sKU3HU

Pe3yabTart 00yueHust

AHanM3UpOBaTh ITUYECKUE ACTIEKThl COBPEMEHHBIX UCCIIEIOBAHUN B 00J1acTH
OMOTEXHOJIOTHH W TEHETUIECKUX TEXHOIOTUI

OueHo4Hoe MeponpusiTHe
PYOeKHOro (TeMaTHYeCKOro)

KOHTPOJIS

IIpencrapiienue pe3ynbTaTOB PEIICHUSI KEMCOB (BBICTYIUICHUE C TPE3CHTAIUEN )
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OneHovHoe MEPONPUATUA TEKYILIECTO

Tema Pe3yabTaThl 00yUueHUs MO TEMaM OueHovHbIE CpeCcTBA
KOHTPOJISA
Tema 5.1 AHaIM3UPOBATh dTUUYECKHUE aCIIEKThI | BrinosHeHNnE Kelica Ha aHaIu3 3ajaHue Keica
buoTtexHomorH | COBpEMEHHBIX UCCIICIOBAHUN B HH(pOpMAIUU O HAYYHBIX JTOCTUKEHUSIX
U B )KU3HHA 0071acTi OMOTEXHOJIOTUH U B 00J1aCTH T€HETUYECKUX TEXHOJIOTHH,
Ka)KJIOT0 TeHETHYECKUX TEXHOJIOTUH KJICTOYHON WHXKEHEPUH, MUIIIEBIX
OHMOTEXHOJIOT NI
Tema 5.2.1 AHanM3UpOBaTh dTUYECKUE ACTIEKTHI |BBINOJIHEHNE KElica HA aHAIIN3 3amanue kerica
BuoTtexHomorn | COBpEeMEHHBIX UCCIICIOBAHUN B MH(pOopMaIK O pa3BUTUU

U B MEJIMLINHE
u (hapmanuu

00J1aCcTH OMOTEXHOJIOTHH U
TEHETUYECKHUX TEXHOJIOTHI

OMOTEXHOJIOTHI B MEIULIMHE U (hapMalun

Tema 5.2.2
buorexuonoru
U U KUBOTHBIE

AHaNIM3UPOBATh dTUYECKUE ACTIEKTHI
COBPEMEHHBIX HUCCIICIOBAHUM B
o0JilacTi OMOTEXHOJIOTUHU U
F€HETUYECKUX TEXHOJIOTHI

BrinosHeHne kelica Ha aHAIU3
uH(pOpMAIUU O Pa3BUTHHU
OMOTEXHOJIOTHUI C UCIIOIH30BAHUEM
YKUBOTHBIX, IPUMEHEHUE MPOAYKTOB
OMOTEXHOJIOTHU B KU3HU YEJIOBEKa

3amanue kerica

Tema 5.2.3
buorexuonoru
1 U PACTECHUS

AHaIM3UPOBATh YTUYECKUE ACTIEKTHI
COBPEMEHHBIX UCCJICIOBAHUH B
obJ1acTi OMOTEXHOJIOTHUHU 1
T€HETHYECKUX TEXHOJIOTUN

BrinosiHeHue kelica Ha aHAIU3
uH(pOpMAaIIU O Pa3BUTHH
OMOTEXHOJIOTH C UCTIOJIB30BAaHUEM
pacTeHui

3amanue kerica

Tema 5.2.4
buorexuonoru
U B

AHaIM3UPOBATH ITHYCCKUE aCTICKThI
COBPEMEHHBIX MCCIICIOBAaHUI B
0071acTH OMOTEXHOJIOTHH U
T€HETUYECKUX TEXHOJIOTHI

BreinoniHeHue kerca Ha aHanu3
uHGOPMAITUHU O Pa3BUTHH
IIPOMBIIIJICHHONW OMOTEXHOJIOT Uit

3amanue kerica
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IIPOMBILIUIEHHO

CTH

Tema 5.2.5 AHaIM3UPOBATh dTUUYECKHUE aCIIEKThI | BrinosHeHNnE Kelica Ha aHaIu3 3ajaHue Keica
CouunanpHo- COBPEMEHHBIX UCCIIEIOBAHUN B uH(pOpMaIMU 00 ITUYECKUX ACTIEKTaX

ATUYECKUE o0nacT OMOTEXHOIOTHH U pa3BUTHSA OMOTEXHOJIOT Ui

aCIEKThI T€HETUYECKUX TEXHOJIOTUI

OMOTEXHOJIOTH

7§

Pa3znen 6 buoskonornyeckue uccjae 0BaHus

Pe3yabrart 00yuenust

Br1sBaAATE IMPUYIMHHO-CJICACTBCHHBLIC CBA3HW MCIKIY OMOJIOTMYECKUMH O6’BCKTaMI/I,
nponecCcaMu U ABJICHUAMMH IIYTCM I/ICCJ'ICI[OBaHI/Iﬁ Ha >KUBBIX 00BEKTaX

OueHoyHoe Meponpusitue
PYO€KHOr0 (TeMATHYECKOI0)
KOHTPOJIsI

[IpencraBienue pe3yabTaTOB BRIMOTHEHUS yUeOHO-HCCIIEIOBATEIHCKUX MPOEKTOB

(BBICTYIUJICHHUE C MPE3CHTAIINECH )

Tema Pe3yabTaTbl 00yuyeHHs 110 OueHoyHoe MepONPUATHA TEKYLIero OuenouHbIe cpercTBa
TeMaM KOHTPOJIS
Tema 6.1 OnuceIBaTh METOBI Brinonnenue nabopaTtopHbix padot Ha | OTYET O BHINOJHEHUHU y4eOHO-
OcHOBHBIE OMOAKOJIOTUYECKUX BBIOOp B MUHUTPYIIIAX: HCCIIE0BATENBCKOTO MTPOEKTA
METO/BI UCCIIENOBAaHUM 1. BausiHue TemnepaTypbl Ha pocTa v
ouoskonornuec | [Imanuposathb (bU3HOTOTUYECKYIO aKTUBHOCTh
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KHUX OMO3KOJIOTMYECKUI JIPOKIKEBBIX KIETOK
WCCIIEIOBAHUM | SKCIIEPUMEHT 2. BousiHME yrieBoJ0B Ha POCTa U
(PU3HOJOrNYECKYIO aKTUBHOCTh
JIPOKIKEBBIX KIETOK
3. CouyeTaHHOE BIIMSIHHE TEMIIEPATYPbI
Y YIJIEBOJIOB HA POCTa U
(U3HONOTMYECKYIO0 aKTUBHOCTD
JPOYKIKEBBIX KIIETOK
Tema 6.2 [IpoBoauTh OGMo3KOIOrMUEcKHil |Brinonnenne yueoHo- OTuer o BBINOJHEHUH Y4eOHO-
buoskonoruye | 3KCIEPUMEHT VCCIIE0BATEIBCKOTO IIPOEKTA HA HCCIIEI0BATEIIBCKOTO IIPOCKTA
CKUU [IimanupoBats BBIOOD:
HKCIIEPUMEHT | OMOIKOJIOTUYECKUI 1. Onenka kayecTBa aTMOC(HEPHOTO
DKCIIEPUMEHT BO3JyXa
WNHuTepnpeTnpoBath pe3ysbTarhl |2. OLieHKa KayecTBa [TI0YB METOIOM
IIPOBEINEHHOTO (duTOoTECTUPOBAHUSA
OHMOPKOJIOTHYECKOTO 3. OneHKa KauyecTBa BOJ
DKCIEPUMEHTA C IIOBEPXHOCTHBIX BOJOEMOB I10
MCIIOJIb30BaHUEM OpraHoOJIENTUYECKUM U (PU3UKO-

KOJIMYCCTBCHHBIX MCTOJ0B

XMMHUYECKUM CBOMCTBaM

4. Bnusinue [1AB nHa poct u pazButue
CEMSH BBICIIIUX PACTCHUN

5. BausgHue coneBoro 3arpsi3HEHUs Ha
POCT ¥ Pa3BUTHE CEMSH BBICIIINX
pacTeHui
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2. OneHoYHBIE CPeACTBa MO AucHunInHe «buosorus

OneHo4HbIE MEPOIIPUSATHS TEKYIIET0 KOHTPOJIS (THIIBI):
3ajannsi, HAaNPaBJIEeHHbIE HA CHCTEMATU3ALMIO U 000011IeHue
TeopeTu4ecKoil uHgopmMaumu:
- 3aIl0JHEHUE Ta0IuIl
- pa3paboTKa JICHThl BPEMEHU
- pa3paboTka rioccapus
- pa3paboTKa MEHTAJIbHOU KapThI

3aganusi, HanpaBJieHHbIe HA GopMUpOBaHMe WM NPOBEPKY 3HAHUIA:
- TecT
- OIIEHUBaeMasl IMCKYyCCHUsI
- (bpoHTANBHBIN OMPOC
- 00CyXJeHHUE 0 BOIIpOCcaM JICKIIMH (BCTpeUYaeTcsl y Hac TObKo 1 pa3)
- YCTHBIE COOOIIEHUS C Ipe3eHTaIueH

3agaHus, HaNpaBJieHHbIe HA (opMHUPOBaHHE MPAKTHYECKUX YMEHU
U HABBIKOB
- nmabopaTtopHas paboTa
- pemieHue 3a7a4
- TPAaKTHUKO-OPUEHTUPOBAHHBIC PACUETHBIC 3aJaHUS
- Keiic Ha aHanu3 HHpopMaluuu
- y4eOHO-UCCIE0BATEIbCKUN TPOEKT

2.1. OuneHouyHble CpeACTBA TEKYHIEr0 KOHTPOJISI MO JMCIHUIIAHE
«buoaorus»

Tekyluii KOHTPOJb PE3yJbTaTOB OOYUYEHHS MOXKHO OCYIIECTBIISITh
pPa3IMYHBIMA METOJAMU M C MOMOIIBI PA3JIUYHBIX OLICHOYHBIX cpeactB. 1o
aucuuiuiiHe  «buosiorus» B KauyecTBE  CPEACTB  TEKYLIETO  KOHTPOJISA
NPUMEHSIOTCST  3aJaHus B TECTOBOM (opme; TaOnuIbl; BHU3yaTU3aIus
TEOPETUYECKOro MaTepuana B ¢opmare JEHThl BPEMEHU M MEHTAJIbHBIX KapT;
pelLIeHUE KEMCOB U Apyrue OLUECHOYHbIe Marepuainbl. Huxke npuseneM npumepsl
HEKOTOPBIX U3 HUX.
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2.1.1. 3apanusi, HanpaBJeHHbIe HA CUCTEMATH3ALUIO U
00001IeHNe TeopeTHYecKOi MHGOPMaLUH

1. 3anoaHenue Ta0 MBI

Ha3zBanue TeMbl

buonorus kak HayKa

PesyabTaT 00y4yeHus no
Teme

OnuceiBaTh MCTOJbI UCCIICAOBAHUA HA
MOJICKYJIAPHOM U KJIICTOYHOM YPOBHC

OO0mue KOMIIeTEHIINHT

OK 02

®opMyJIMPOBKA 3aJaHuUs: 3aM10JIHUTE Tabnuy “Bkiaa ydeHbIX B pa3BUTHE
Ouonorun”, yKkazaB yueHOro, BpEMEHHOM MeproJ] padoThl HaJl OTKPBITUEM U
JaiTe KPaTKyIO XapaKTEPUCTHKY OTKPBITHS, UCIIOJb3Ysl MaTepua JIEKIH,
y4eOHHKA, HHbIE HICTOYHUKU UH(OPMALIIH.

Tabnuna — Bkiiaa ydeHbIX B pa3BUTHE OMOJIOTHHI

Yyensbiit Bpemennon
IIEPUOL

Kpatkas xapakrepuctuka paboThl y4€HOTO

Kpurepun onieHMBaHus 3a1aHUS:

“5” - TabMLa BBITIOJIHEHA B MIOJTHOM 00bEMe

“4” - B X0J1€ 3aroTHEHHS TaOJIUIBI MaTepral OTPAKEH HE MOJTHOCThIO, HMEIOTCS
HE3HAYUTEIbHBIE HETOYHOCTH, HEI0YETHI

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

“2” - Tabnuna oTpaxkaet meHnee 50% maTepuana Wik He BBITIOJIHEHA

2. Pa3paboTka JieHTbl BpeMeHH

Ha3Banue TeMbl

OnTOreHe3 JKMBOTHBIX M UeJI0BEKa
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Pe3yabTar 00yueHus: mo OnuceIBaTh CTaJANMM OHTOT€HE3a )KUBOTHBIX U
Teme 4eJI0BEKa

O0mme KOMNETEeHIUN OK 02, OK 04

@opmMyJIMpPOBKA 3aIaHUsI: CO3JANTE JICHTY BPEMEHH, OTPAKAIOITYTO
ATamnbl OHTOTEHE3a OTACIHHON TPYIIIIBI )KUBOTHBIX MJTH YEJIOBEKA C KPATKOM
XapakTepucTukoil. HazBaHus ctaauii MOMHKHBI OBITH PaCOIOKEHBI B
XPOHOJIOTHYECKOM TIOPSIIKE, OCHAIICHBI KPATKIUM OMTUCAaHHEM OCHOBHBIX
U3MEHEHHH, MPUIIOKEHBI pUCYHKHU. 3a/IaHKE BBIMOJIHAETCS B MajbIX Tpynnax (3-
4 geyoBeKa)

3. Pa3zpaboTka MeHTAJIbHON KapThI

HazBanue Tembl Crpoenne opranuszma
PesyabTat 00y4yeHus no OnuceIBaTh CTPOECHUE U B3aUMOCBS3b YaCTEN
Teme MHOTOKJIETOYHOT'O OpraHu3ma
O0mue KoMNeTeHINH OK 02, OK 04

@®opMyIMpPOBKAa 3aJlaHUSl: COCTABbTE MEHTAJIbHBIE KapThl IO
KJlacCU(pUKaUMKU TKaHEW, OpraHoB M CHUCTEM oOpraHoB. B kapTte oTpasute
OCOOCHHOCTH CTPOCHHUS, QYHKIIUNA 00BEKTOB. BBl MOXeTe 00BEUHATH OO BEKTHI
0 BBINOJHSAEMON (DYHKLMHU WK IO CUCTEME OPTaHOB.

[Ipu BBINONTHEHUHU CTYIEHTHI paclpeesstoTCs Ha Majible rpynmsl (1o 2-3
yeroBeka).  3ajaHue  fABISETCS  NpOo(eCCUOHATBbHO-OPUEHTUPOBAHHBIM.
CryaenTsl, o0yyaromuecs: Tpodeccuu/CnenuaibHOCTH CBI3aHHON ¢ 00BEKTOM
uzydueHus: “Pacrenus” pa3pabaTbiBalOT MEHTAJIBHYIO KapTy IO CTPOEHHUIO
OpraHM3Ma pacTeHUH (TpYINIbl MOKHO pa3feiuTh IO OTIAEeNaM pPACTEHUM:
MOXOBHJIHbIE,  IUIAYHOBUJHBIC,  XBOIUEBHUJHBIE,  IANOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, NOKPBITOCEMEHHBIE). CryneHTsl, oOy4aroniecs
npodeccuu/crnennuarbHOCTH CBSI3aHHOM C 00BbEKTOM H3yudeHus ‘YKuBoTHbIE”
pa3pabaThiBalOT MEHTAJbHYI0 KapTy IO CTPOEHUIO OpraHu3Ma >KHUBOTHBIX
(rpynmbl  MOXKHO —Pa3feNuTh IO TUIAM M KjlaccaMm J>KUBOTHBIX. THIIBIL:
KUILIEYHONOJIOCTHBIE, MJIOCKUE 4YEPBH, KPYIJIbIE YEpPBH, KOJbYaThie YEpPBH,
MOJITIOCKH, wieHncToHorue. Kiaccol: xpsiieBble pblObl, JIonacTenepbie phiObl,
ambubuM, mpecMbIKAOIKecs, NTULB,  MIekonuTatomme).  CTyaeHTHI,
oOy4aroruecs: mpodecCun/CeruaibHOCTH CBA3aHHOM C OOBEKTOM H3YYCHHS
“UenoBek” pa3pabaThIBAalOT MEHTAJbHYI0 KapTy IO CTPOCHHUIO OpraHu3Ma
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YCJIOBCKA.

[Ipu pa3paboTke peKOMEHYEM HCIOIb30BATh HHCTPYMEHTHI:

Kpurepnun onieHMBaHNs MEHTAJIBbHOU KapTBhI:
«5» - 8-9 6an0B; «4» - 7 6a/710B; «3» - S 6a/LI0B

3 das1a 2 das1a 1 6ann

Conep:kanue Nudopmarnus Nudopmanus Nudopmarus

MIPEICTABIICHA B MPEACTABIICHA, HO | IPEICTAaBJIEHA

MOJIHOM 00beMeE UMEIOTCA YaCTUYHO

HETOYHOCTH
I'padpuueckoe | MHorocrynenuara | MHorocrymnenuara | [Ipocroi
opopmiieHHE s KapTa g KapTa «Iay4OK»
KapThl n100aBJIEHUEM

KAPTUHOK, 3HAKOB.

Hcnonp3oBanue

Pa3HbIX IIBETOB Ha

OIPEEICHHBIX

BETBSIX.

Jlekcuko- Kapra ne Kapra ne Kapra conepxut
rpaMMaTH4YecKoe | COJIEPKUT OLIMOOK | CONEPKUT IpyObIX | TAK MHOTO IPyOBIX
opopmiieHHE U OTIe4aTOK rpaMMaTHYECKUX | IPaMMaTHYECKUX

OIKOOK WU OImuOOK U
OIEeYaToK, OIIEYaToK, 4TO €€
KOTOpBIE ObI coJiepKaHue
OTBJIEKAJIH TPYIHO
BHUMAaHUE BOCIIPUHUMAETCS
YUTATENS OT

COJIEp KaHUs

4. Pa3zpaboTka rioccapus

Ha3Banue TeMbl

OCHOBHBIC TTOHSITHUS TCHETHUKHU

TEME

Pe3yabTar 00yuenus mno

OmnuceIBaTh 3aKOHOMCPHOCTHU HACJICACTBCHHOCTHU
U U3MCHYMBOCTH

O01mmue KoMNeTeHnu

OK 02
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D®opMyIMPOBKA 32IaHUSI: COCTABBTE TJIOCCAPUI C ONPEIETEHUSIMU IO TEME
”OCHOBHBIE IOHATHS T€HETUKA , UCIIONb3Ysl MaTEPUAIIbI JIEKUUH, YYEOHUKH,
CJIOBapH.

IIpuMepHBIA NTEpeYeHb TEPMHHOB:
AnbpTepHATUBHBIE IPU3HAKU
AJutenbHbIE TeHbI
HeamnenbHble reHbI
JIOMUHAHTHBINA IPU3HAK
PenieccuBHbBIN pU3HAK
['oMO3UTrOTHBIN OPraHU3M
I'eTepo3uroTHBIN OPraHu3m
I'enotun

deHoTuI

JuruOpuaHoe CKpeluBaHue
Hucras nunus

['ubpun

HacnencrseHHocts
N3meHunBOCTH



2.1.2. 3apnanus, HanpasJieHHble HAa (GOpPMHPOBaHME WJIH INPOBEPKY
3HAHUU

1. @poHTAJLHBINA 0MPOC
Ha3zBanue TemMbl Hctopus 5BOTIOIIMOHHOTO YUCHUS
Pe3yabTar 00yueHust mo XapaxkTepu3oBaTh MPEATOCHIIKH U IBHUKYIIHAEC
TEeMe CHUJIbI BO3HUKHOBEHMSI MHOTO00OPa3usl BUIOB
OO01mue KOMIIeTEHIINHA OK 02, OK 04

IIpumepHbIN NepeYeHb BONPOCOB K (PPOHTAIBHOMY ONPOCY
1. KakoBbl cuiibHBIE U cla0ble CTOPOHBI CUCTEMBI Ooprannyeckoro mupa K.
JInanes?
2. ChopmynupyiiTe OCHOBHBIE TMOJIOKEHUS SBOMIONMOHHON Teopun XK. b.
Jlamapxka.
3. Ilepeuncnure mpeanoOCHIIKA BOSHUKHOBEHUS TapBUHU3MA
4. TlepeunciauTe OCHOBHBIE MOJOKEHHSI CHHTETHYECKOW TEOPUH SBOTIOLUN

Kpurepun ounennBanums:

«5» - OTBET IOJIHBIN, pa3BEPHYTHIN

«4» - OTBET AOCTATOYHO MOJIHBINA, HO €CTh HETOYHOCTH
«3» - OTBET KpaTKUi UK ¢ TPyObIMHU OIIMOKaAMHU

«2» - OTBET HEBEPHBIN WU OTCYTCTBYET

2. IToAroTOoBKA YCTHBHIX COOOIICHHUI € MPe3eHTanunel

Ha3zBanue TeMbl I'eneTnka dyenoBeka

OnuceIBaTh 3aKOHOMEPHOCTH HACIEICTBEHHOCTH
PesyabTaTr 00yyeHus no Y U3MEHUYMBOCTHU

Teme Omnpenensars BO3MOKXHOE BOSHUKHOBEHHE
HACJIEICTBEHHBIX PU3HAKOB

O0mue KOMNIeTeHIUN OK 01, OK 02

@opMyJIMpPOBKA 3aIaHNsI: TTIOJATOTOBBTE YCTHOE COOOIICHNUE U TTPE3CHTAIIHIO
00 0JTHOM HACJICACTBEHHOM 3a00JICBaHUH U3 TIepeyHs. PaboTa BBITTONHICTCS B
napax. B cTpykType cooOmieHus 1 mpe3eHTauu HeoO0X0IUMO OTPa3HUTh:

1. Ha3sanue 3a0osieBaHus
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2. Tunwnzauug 3a00JIeBaHUS
a. A) reHOMHOE / TeHHOE / TIOJTUTEHHOE / XPOMOCOMHOE
b. B) ayrocOMHO-TOMHHAHTHOE / ayTOCOMHO-PEIIECCUBHOE /
CIICTITICHHOE C TI0JIOM

3. CymrHocTh MyTaIuu (Ha KJIE€TOYHOM YPOBHE)
4. KnuHuveckue nposBIICHUs 3a00JI€BaHUS
5. YacroTta BcTpeyaeMoCTH
6. JlmarHoctuka
7. VcTtounuku uHpOpMaImu.
IIpumepHBIN NepeYyeHb HACIEACTBEHHBIX 3200/1eBaHUH YeJI0BEKA

1. Cunppom DHrenbmaHa 8. CHHIPOM «KOIIAYbero
2. MykoBHUCTIHIO3 KPUKa»
3. Cunapom Ilupcona 9. CeprnoBHIHOKICTOYHAS
4. Cungpom JlayHa, aHEMHS
5. Cunnpom Knaitndenstepa, 10.Heitpodubpomaros
6. Cunapom IllepermeBckoro- 11. JansTOHU3M

Tepnepa, 12.T'emounus
7. Cunapom DaBapjca, 13.®enunkeToHypus

Yek-IUCT AJI51 OLIEHKH Ipe3CHTAlluH
OI.[GHI/ITC IIPC3CHTANIO 110 CICAYIOINM KPUTCPHUSAM:

DJEeMEHTBI COACPKaHUA Hanuuwue OTCYTCTBHG

1. TuTynbHBIN crai

1.1 | HasBauue 3a00€Banusd

1.2 | CBenenust 06 aBTOpax

2. Jlana moyHas TUNIH3AUs 3a00JICBaHUS

3. | Iloka3aHa CyIIHOCTH MyTaIluu

4., OnucaHbl KJIMHUYECKUE TIPOSBIICHUS
3200J1€BaHUSI

Yka3zana yacrtora BCTPCHACMOCTDb

Onucana quarHocTUKa

YKka3aHbl HCTOYHUKH HUH(DOpMaLIUU

© | ~N|o | o

CoOmroieHne eIMHOT0 CTUIIS
IIpEe3eHTaIluN

26



9. | Marepuan ObUT HHTEPECEH

10 | Marepuai ObLI MOJIE3EH

IIkaJia nepeBoja 6a/JI0B B 0TMETKY

12-11 GayioB - «5»

10 - 8 6ayu1oB - «4»

7-6 6ayIoB -«3»

Memnee 6 6amI0B WM OTCYTCTBUE PaOOTHI - «2»

JlonotHUTEIbHBbIE CBeAeHMs J1JI5 NpenoaaBaTeJis.

B OCiIsax n30exKaHue IIOBTOPCHUA TCM HpGB@HTaHHﬁ, IMpCIIo4aBaTCIO
PCKOMCHAYCTCA PACIIPCACINTE KOHKPCTHBIC TCMbI CPCAH I'PYIIIT YHAIIUXCA.

3. OueHuBaemMasi JUCKYCCHSA

Ha3Banue TemMbl buocdepa - rmodanpHas FK0I0rMYECcKas CuCTeEMa

OnuceIBaTh CBSA3b MEXKIY OPTaHU3MOM U CPENON

Pe3ysabTart 00yuenus mno €ro oOuTaHus

Teme YcTanaBIUBaTh CBSA3b MEKIY CTPYKTYyPaMH
ounocdepnl

O0mue KOMIEeTEeHINH OK 01, OK 02, OK 07

IIpuMepHbIN NIepeYeHb BONPOCOB K OLICHUBAEMOM IUCKYCCHH

1. I'mobanbHOE oTEIIIeHNEe: MU WK peasibHOCTh? UTO BaM U3BECTHO O
naHHoM siBneHnn? Kakue ¢akThl CylecTBOBaHUS WIH OTCYTCTBHUS
IJI00aJIbHOTO MOTEIJICHUS BaM U3BECTHBI?

2. OObsicHuTe, Kakue (GaKkTOpbl OTPAHUYMBAIOT PACITPOCTPAHEHUE )KU3HU B
atMocdepe, murochepe, ruapocdepe.

3. Kak MOXHO oxapakTepu30BaTh UICTOPUUECKHE U3MEHEHUS POJIH YETIOBEKa
B Ouocdepe?

4. B 4€M COCTOUT IIEHHOCTh OXpaHbl OropazHoobpasus? UTo npuBoauT K
COKpaIeHHIO OHOIOrHYecKoro pasHooOpaszus? [louemy s
YeJI0BEYECTBA BaXKHO HE JIOMYCTUTh 00eAHEHUs OMOopa3HooOpa3us?

Kpurepun ouennBanums:

«5» — AKTHBHOE y4acTHE B JUCKYCCHH. BbICKa3bIBaHUE COOTBETCTBYET 33 1aHHOM
TEME, XapaKTEepPU3yeTCs] BBICOKOH HMH(DPOPMATUBHOCTHIO M OPUTMHAIBHOCTHIO,
apryMeHThI OAKPEIUICHbI YOeIUTEIbHBIMU PUMEPAMHU.
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«4» - JlocTaTouHO aKTUBHOE Yy4yacTMe B JAucKyccud. Jlomyckaercs
HE3HAYUTEIBPHOE OTKIOHEHHE OT TEMBl JUCKYCCUH. BBICKa3bIBaHME HOCUT
OTYACTU TPUBHAJIBHBIM, IOBEPXHOCTHBIA Xapakrep. He Bce aprymeHTsl
ITOJKPEIUICHBI TPUMEPAMH.

«3» — IlaccuBHOE ydacTHe B JUCKYCCHUHU. BBICKa3bIBaHME XapaKTEPHU3yeTCs
HU3KOM HMH(OPMATUBHOCTBIO, CTEPEOTUIIHOCTHIO, HE OTPaKaeT IOJHOIO
INOHMMaHUsl TEMbl JUCKYCCUU. APryMeHThl C(HOpPMYJIUPOBAHBI AOCTPAKTHO.
IIpuMepsl OTCYTCTBYIOT.

«2» - IlaccuBHOE y4acThe B JUCKYCCHH. BBICKa3bIBaHHE HE COOTBETCTBYET
3aJJaHHOW TeéMe, OTCYTCTBYIOT apIYMEHTHI B [10JIb3Y KaKOW-TMOO TOYKHU 3PEHMUSL.

Jlono/IHUTeIbHBIE CBEeACHHS VIS IPenoiaBaTes.

Jluckyccuro MOAEpHUpyeT MpernoaaBateib. B Hauaie JUCKyCCUU OH 334aeT
CIIyLIaTeJIsIM HECKOJIBKO KITFOUYEBBIX OCTPBIX BOIPOCOB, MOOYKIasi UX BCTYIHUTh
B 00CyxeHue. Jlanee moCTeneHHo B X0/1e AUCKYCCUU 00CYKIA0TCS BCE
MOCTaBJIEHHBIE BOIIPOCHI, YYACTHUKH BBICKA3bIBAIOT CBOE MHEHHE.

4. O0cyxaeHue Mo BONpPOCcaM JeKINH

Ha3zBanue TeMbl JKusHeHHBIN MUK KiIeTKU. MuTto3. Meio3s
PesyabTat 00y4yeHus no XapakTepu30BaTh )KU3HEHHBIN UKJT KJICTKH
TeMe

OO01mue KoMneTeHUUN OK 02, OK 04

IIpuMepHbBIi epeYeHb BOMPOCOB JJIs1 00CYKACHUS
1. Kakue u3sMeHeHHs B KJIETKE MPEIIIECTBYIOT IeTIEHUI0?
2. Oxapakrepusyiite ¢a3pl MUTO3a U KPaTKO PACCKaXHUTE, KaK MPOUCXOIHT
ATOT MpolecC.
B uem 3akirouaeTcst OMonorudyeckoe 3HaueHue MUTO3a?
YeM Meli03 oTandaeTcsl OT MUTO3a?
B uem 3akirouaeTcst OMonoruuyeckoe 3HaueHue Meiiosa?

ok~ w

5. Tecr

Ha3zBanue TeMbl BzaumoneiicTBre reHOB

OnuceiBaTh 3aKOHOMCPHOCTHU HACICACTBCHHOCTH
N U3MCHYMBOCTH
OHpeI[eJ'ISITB BCPOATHOCTb BO3BHUKHOBCHUA

Pe3yabTar 00yuenus mno
TeMe
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HACJICICTBEHHBIX IPU3HAKOB IIPU PA3JIMYHBIX
B3aUMOJIEUCTBUSIX T€HOB

O0mme KOMNETEeHIUN OK 01, OK 02

IIpumep TecTOBOrO 3a1aHUSA
1. K B3auMOAeiCTBUAM aJIEIbHBIX TEHOB HE OTHOCSIT:
1) snmcTas, nonuMepuro, MoaUUIUPYIOLIee 1eHCTBUE TEHOB
2) Koolepanuio, MHOKECTBEHHBIN aJlJIENIN3M
3) cBEpXJOMUHHUPOBAHNE, KOMILIEMEHTAPHOCTb
4) KOJOMHUHUPOBAHKE, TPOMEXKYTOUYHOE JOMUHUPOBAHNE
2. IlposiBieHuEe y TETEPO3UTOT MPUZHAKOB, JAETEPMUHUPYEMBIX JABYMS
aJuIesIMU HaOJIIOAAETCsl MPU:
1) cBepx1IOMHUHHUPOBAHUU
2) snucTase
3) KOJOMUHUPOBAHHUH
4) onumepun
3. HacnemoBanme ueTBepTOM TPYINIbl KPOBM  OTHOCAT K  THUITY
B3aNMOJICUCTBUSA:
1) kogOMUHUPOBaHNE
2) cBEpXIOMUHHPOBAHHE
3) noJHOE JOMUHUPOBAHUE
4) mpOMeXyTOUYHOE TOMUHUPOBAHHE
4. HacnenoBaHue HIMHIIMIUIOBOM OKPACKH y KPOJUKOB KOHTPOJUPYETCS
Tpems ayutensmu: A,a u ah. Kaxxnas ocoOb sBiisieTCss HOCUTEIEM TOJIBKO
JIBYX W3 HUX. DTO IPUMEP:
1) KOMIUIEMEHTAPHOCTH
2) Koorepauuu
3) MHO>KECTBEHHOT'O aJlJIeIN3Ma
4) nonumepuu
5. TlosBnenne HOBOOOpPa30BaHMW TMPU COBMECTHOM JIEUCTBHM JBYX
JOMUHAHTHBIX HEAJJIEIbHBIX TE€HOB, KOrJla B TOMO3WIOTHOM WM B
reTepO3UrOTHOM COCTOSTHUM Pa3BUBAETCSI HOBBIM MpHU3HAK, HAOII0qaeTCs
pH:
1) xomMIIEMEHTapHOCTH
2) Koonepaluu
3) MOJTHOM JOMUHUPOBAHUU
4) neficTBUM T€HOB-MOIU(PUKATOPOB
6. Eciu oauH JOMUHAHTHBIM TE€H TOJABISET JCHCTBUE APYroro
JOMHHAHTHOTO T'€Ha, TO - 3TO MPUMED:
1) peteccuBHOTO ANUCTa3a

29



2) noaumMepuu
3) IOMHUHAHTHOTO SIKCTa3a
4) MHO>KECTBEHHOTO aJIeTIu3Ma

Howmep Bompoca [IpaBUIBHBIN OTBET
1 1
2 3
3 1
4 3
3) 2
6 3

2.1.3. 3apanus, Hanpas/ieHHble Ha (opMHUpOBaHHME YMEHUH U
HABBIKOB

1. JlaGopaTopHas padora

[Ipu u3yuyeHun AUCHUIUIMHBI “BHONOrUS” MPeTyCMOTPEHO BBITOJTHEHHE
1abopaTOPHBIX PadoT:

Tema 1.3. buonoruveckm BaxKHbIe XHUMHYECKHE COEIUHEHMS:
Jlabopatopnas pabora “Onpenenenue ButamuHa C B TPOAYKTaX MUTAHUS;
Jlabopatopnas pabota «I uapodunsHo-THIPOGOOHBIE CBOMCTBA JIUIHIOBY.

Tema 1.4. CTpyKTYpHO-(QYHKIHOHAJILHASI OPraHU3ALMs KJIETOK:
JlaGoparopHass pabora «CTpoeHHE KIETKU (pacTeHUs, *KUBOTHbIC, TpUObI) U
KJICTOYHBIE BKJTFOUCHUS (kpaxman, KapOTHHOM/IHI, XJIOPOTLIACTHI,
xpomoruiactel)»;  Jlabopatopnass pabora  «IIpoHuiraemMmocts  MeMOpaHbI
(TIa3MOIH3, ICTUIA3MOJIN3).

Tema 4.5. BausiHuMe CcOUMATBHO-IKOJOTMYECKHX (PAKTOPOB Ha
310poBbe 4enoBeka: JlabopatopHas pabora Ha BbIOOp: «YMCTBEHHas
pabotocniocoOHOCThY» WU «BiusHue abmoTuyeckux (HaKTOpoOB Ha UEJIOBEKa
(HU3KHE U BBICOKHE TEMIIEPATYPHI)»

Tema 6.1. OcHOBHBIE MeTOAbI 0MO3IKOJIOTHYECKUX HCCIIEI0BAHNI

Jlabopatopnass pabota Ha BbIOOp TO MUHU Tpynnam: «Biusaue
TEeMIIepaTyphl Ha pocTa U (PU3HOJOTUUECKYIO aKTUBHOCTD JPOMIKEBBIX KIETOKY;
«BnusHue yriaeBoAoB Ha pocTa U (PU3UOIOTHIECKYI0 aKTHBHOCTH JPOYKIKEBBIX
KIIeToK»; «CoueTaHHOE BIIMSHHE TEMIIepaTypbl M YTIJIEBOJAOB Ha poOCTa M
(U3HOTOTHIECKYIO aKTHBHOCTD JIPOKIKEBBIX KICTOK)
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OGopynoBanmne JsaGopatopum W padounmx MecT JaAdOPATOPHHU:
MHUKPOCKOIIBI, CEKyHJOMEp, TOHOMETp, JabopaTopHas mnocyda (mpoOHupkH,
MOJICTaBKHU JIJIs1 TPOOUPOK, MTUHIIETHI, TIECOK, CTYIIKHU C TTECTUKaMU, TTPEIMETHBIC
M TIOKPOBHBIC CTEKJIa, CTEKISHHBIC TMaJOYKH, MPEMapoOBAIbHBIC WIJIBI,
dbunpTpoBagbHas Oymara (caJipeTkH), CTakaHbl) THIEPTOHHUYECKUM PaCTBOP
xjopuaa Hatpus, 3%-HBI pacTBOp MEpOKCHIa BOAOPOJA, PacTBOp Hoaa B
HOIMCTOM Kalluy, TIIULEPHH, KITyOHU KapToQers, JTUCT JI0ACH KaHaICKOH, 10T
psiOMHBI OOBIKHOBEHHOH (pSIOMHBI UJIM TOMATa), JIyK pemyaThlid, pa3BeJICHHBIC B
BOJIE JAPOXKIKH).

[TpuBenem mpumep 1ab0paTOpHON PabOTHI

Ha3BaHue Tembl CrpykTypHO-(YHKIIMOHATbHAS OPTaHU3AIIMS
KJIETOK

Pa3nuuate cyliecTBeHHbIE PU3HAKU CTPOCHHUS
KJIETOK OpPTraHU3MOB Pa3HbIX [IAPCTB KUBOU

Pe3yabTart 00y4eHus mno
MIPUPOJIbI

TeMe
[IpoBoauTh HaOMIOAEHUE KIETOUHBIX CTPYKTYp U
UX U3MEHEHUH C TIOMOIIbI0 MUKPOCKOIIA
O0mue KoMNeTeHINH OK 01, OK 02, OK 04

JlabopaTtopHas pabora «CTpoeHHEe paCTUTEIHHOM, )KUBOTHOM, TPUOHOMN KIETKI

Llenap paOoThI: 3aKpENUTh YMEHUE TOTOBUTH MUKPOIIPENapaThl U pacCMaTpUBaTh
UX M0J MUKPOCKOIIOM, HAXOJIUTh OCOOCHHOCTH CTPOEHUS KIIETOK Pa3ITUYHBIX
OpPraHU3MOB, CPABHUBATh UX MEX]y COOOM.

1.Boopocs! uid T0mycKa K JJa00paTopHOU padoTe.

1. Ha3oBuTE OCHOBHBIE YaCTH MUKPOCKOIIA U OMUIINUTE UX (QYHKIHUU.
2. YTo Takoe NpeIMETHOE U MOKPOBHOE CcTekia? [[Jig 4ero OHu Hy»KHbI?
3. [lepeunciuTe OCHOBHBIE MTpaBuiia pabOThl C MUKPOCKOIIOM.

2 IlpoBesieHne OBITOB

ObopynoBanue 1 nocyaa Martepuaibl U peakTUBBI
1. Mukpockorbl 1.Bona
2. IlpenMeTHbIE U TIOKPOBHBIE CTEKIA 2. Pa3BenieHHbIE B BOJIE IPOKKHU
3. CTeKIJIAHHBIE NATIOYKH 3. JIyk pemuateiil
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4. CtakaHbl

5. ®GunpTpoBanibHas Oymara (canderka)

6. CTEepUIIbHBIN IINATENb

AJTOpUTM TPOBEACHUST PAOOTHI

Bomnpocs! u 3ananus

e 1. M3yuyenue crpoeHust
PACTUTEJbHOM KICTKH
1.1. CHATH ¢ BHYTpPEHHEN OBEPXHOCTH
MSCHUCTOU YElIyH JTYKOBHUILIBI TOHKYIO
IUIEHKY — SIUAEPMY;
e 1.2. [TomecTUTh KyCOUYEK SMUAEPMBI
Ha IIPEIMETHOE CTEKJIO B KAILIIO
BOJBL;
e 1.3. HakpbITh OOBEKT TOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMOTpETH KIETKH SUACPMBI
MO/ Pa3JIMYHBbIM YBETUUEHUEM
MHUKpOCKOIa

Omnpenenure GopMy KIETOK,

o Haiinure simpo, Bakyouu,
000JI0UKY KIIETKH.

e 3apucyiiTe HECKOJIBKO KIETOK
AMUIEPMBI, 0003HAYHB HA
PUCYHKE: IIUTOTIA3MY, SIIPO,
BaKyOJIH, 000JIOUKY KIJICTKH

2. U3yyeHue CTPOCHUs KUBOTHOM
KJICTKH

2.1. I[IpoBecTH CTEPUIBHBIM LIITATEIEM C
JIETKUM HaXUMOM MO HEOY WU TI0 JIECHAM;
2.2. HanecTu KanenbKy CIIOHBI Ha
IIPEAMETHOE CTEKJIO U HAKPBITH €€
ITIOKPOBHBIM CTEKJIOM;

2.3. PaccMoTpeTh npenapat npu O0JIbIIOM
YBEJIMYECHHUH C IPUKPBITON quadparmon
KOH/JIEHCATOopa.

PaccmoTpuTe HAa KOHYMKE IIMATENS B
KaIeabKe CIFOHBI CIIYLIEHHBIE
KJIETKHU SIUATEINA
Paccmotpute Ha npenapare
OTJEJIbHBIE KPYITHBIE IJIOCKHE
KJIETKY HENPAaBUJILHON (hOPMBI.
bonpuias 4acTh KJIETOK MEPTBBIE,
II09TOMY B HUX XOPOILIO 3aMETHO
A1poO.
e 3apHCyiiTe HECKOJBKO KIIETOK,
0003HauYbTe AIPO U
LATOILIA3MY.

3. U3yueHue CTPOEHUS KJIETKH
ApoxKei (rpudbl)

3.1. [loMecTUTh CTEKIISIHHOW MaJIOYKON
KaIUII0 PacTBOpa C APOAKKAMU Ha
PEIMETHOE CTEKJIO;

3.2. HakpbITh €€ MOKPOBHBIM CTEKJIOM.
Ecnu ecTb U3NMMILIKY KUJKOCTH, yJIaTUTE

Haitgure 1poxKeByIO KIETKY,
paccMOTpeTh ee (hopMy U OTHIEeTbHBIC
YacTH.

3apucyiTe HECKOJIBKO KJIETOK,
caenanTe MOANUCH.
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ee ¢ MOMOMIbI0 (UIBTPOBAIBHON Oymaru
(canetkn);

3.3. Paccmotpets npenapar noj
MUKPOCKOTIOM

HToroBasi KOHTPOJIbLHAS YaCTh JIA00PATOPHOI padoThl (BLIMOJHHUTD
NMUCbMEHHO):
1. M3 xakux OCHOBHBIX YacTell COCTOMT JI100ast KiueTka?
2. Yto 00111ero UMEETCsl B CTPOCHUHU PACTUTEIBHOMN U )KUBOTHOM KJIETOK?
3. Uewm pa3nuuaroTcs 3T KJICTKH?
4. Yem 00OBACHUTD, YTO, OYTy4IH YCTPOCHHBIMH TI0 €IUHOMY IUIAHY, KICTKH
BeChMa pa3zHO0Opa3HbI 110 hopMe U pazMepam?
2. IIpaKkTHKO-OPHEHTHPOBAHHbIE PacUeTHbIE 3aJaHUS

Ha3Banne TemMbl [Tomynsitus, cooO1IecTBa, YKOCUCTEMBI

OnuceIBaTh CBA3b MCKAY OpraHu3MoM U CpG,Z[OI;’I

Pe3yabTart 00yueHus mno ero ooOuTaHus

TEeMe VYcraHaBIuBaTh CBA3b CTPYKTYPHI U CBOMCTB
KOCHCTEM

O01mue KoMneTeHUNN OK 01, OK 02, OK 07

Haspanue 3amanus: Pacuer cpoka ucyepnaHusi NpMpPOAHBIX pecypcoB

@®abyna: Pa3BuTue YeIOBEYECKOTO OOLIECTBA HEBO3MOXHO 0e€3
B3aUMOJEHUCTBUS C TOpUPONOM. Jl0 HEKOTOPOro BpPEMEHU OTPHULATEIBHBIE
MTOCJIEACTBUS XO3SIMCTBEHHON Y HHOW JIEATEIbHOCTH YEJIOBEKAa KOMIIEHCUPOBAJIN
CIIOCOOHOCTBIO MPUPOJHBIX CHUCTEM K caMoBoccTaHoBieHHio. Ho k cepeaune
JBAJIATOTO CTOJIETUS CUTYyallMsl HU3MEHWIACh: OKPYXKAIOIIasl IPUPOIHAS cpena
YK€ HE B COCTOSIHUA KOMIIEHCUPOBATh MOJHOCTBIO MOCIJIEICTBUS BO3ACHCTBUS
pOCTa YMCJIEHHOCTH JIIOJEH M PACIIMPEHUs MPOU3BOACTBA. 3arpsi3HEHbI BOJA,
BO31lyX, PAaCTEHUs, BBINAJAIOT KUCJIOTHBIE JOXAHW, 3pO3Us BBIBOJUT IOYBBI U
CEJIbCKOXO3SIUCTBEHHOI0 000pOTa, MOJISIPHBIE JbJbI TAlOT H3-3a IMOTEIUICHUS
KJIMMara, MCYE3al0T MHOTHME BHJBl JKMBOTHBIX W PACTEHWI, HaceJIeHUe
npuobdperaeT XpoHUUECKre 3a001eBaHmsl, pacTET cMEepPTHOCTh. CyIIECTBYIOIIHE
cerlyac MHTEHCHUBHOCTb aHTPOIIOI€HHOTO BO3JACHCTBUSA BEAET HAIY IUIAHETY K
VCTOLIEHHUIO U AETPAJaLAH.

3aganue: OULEHUTE CPOK HCYEpPNaHWs IPUPOJHOTO pecypca, €ciu
U3BECTEH YPOBEHb J0OBIUM pecypca B TEKYIEM oAy, a NOTpeOIeHHE PECYPCOB
B TOCJIEIyIOUIME ToAbl OyJIeT BO3pacTaTh C 3aJaHHOW CKOPOCTBbIO MPHPOCTA
exerogHoro norpedsenus. Kakoil mpupoHbI pecypc UMEET CaMbli JOJTHid
CPOK MCYEPIIAEMOCTH U KaKOW — HAUMEHBIITNI ?
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WNudopmanus, HeoOXogumast 175 pelIeHHs:

Tabmuna 1
Pecypc 3amac pecypca | JloObrua pecypcea | IIpupoct o6bema
Q, Mapa. T g, MJIpA T /TOA MoTpeOICHUS
pecypca TP, % B
roJI
Kamennsrii yroin 6800 3,9 2
[TpupoansIii ras 280 1,7 15
Hedts 250 3,5 2
Kenezo 12000 0,79 2,5
dochop 40 0,023 1,8
Menp 0,60 0,008 1,7
uHk 0,24 0,006 1,3
CauHert 0,15 0,004 2,2
AnroMuHuN 12 0,016 1,6
Ypau 300 0,2 2

Jiist pacdeTa BOCIOJIb30BaThCsl POPMYJIION CYMMBI YIEHOB psifia FEOMETPUUYECKON
IPOrpPECCHH

Q= TP ‘ : (1)

rae Q — 3amac pecypcoB, q — rogoBas aoOwbua pecypca, TP — mpupoct
noTpedIeHus pecypcea, t — Yucio JeT.

JlorapudmupoBanue BeipakeHus st Q gaet caeayronryo hopMyIry s pacdera
CpOKa HcueprnaHus pecypca

ln(gfz;)+1

TP 2
in(1+70) @)

100

t =
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3. Pemnenue 3agau

Ha3Banue TeMbl BaKOHOMCpHOCTI/I HaCJIC€a0BaHUA

OnuceiBaTh 3aKOHOMCPHOCTHU HACJICACTBCHHOCTH
U U3MCHYMBOCTH

Pe3yabTar 00yueHusi no OnpenensaTs BEpOSTHOCTh BOSHUKHOBEHUS
TEeMe HACJICJICTBCHHBIX IIPU3HAKOB IIPH MOHO-, JIH-,
MOJIMTHOPHUTHOM M aHATM3UPYIOIIEM
CKpCITUBaHUH
O01mue KOMIIeTEHINH OK 02, OK 04

(DOpMYJIHpOBKa 3alaHusA. pCHINTC 3aa4, COCTAaBHUB CXCMbI CKPCIIMBAHU S

3ananue sBIseTcs NpOo(heCCUOHATBHO-OPUEHTUPOBAHHBIM. 3aJauu JUis
CTYJICHTOB MOJOUPAIOTCS B COOTBETCTBUM C 00BEKTOM u3yueHus “‘Pactenus’,
“KusotHsie” nnm “Yenosek™.
[Tpumep 3a1ay TUTSI CTYyJICHTOB, oOyJaromuecs
npodeccun/crnenuaibHOCTH CBSI3aHHOM C 00BEKTOM u3ydeHus “UenoBek™:
3amaya 1. V yenoBeka ajbOMHU3M M CIOCOOHOCTh MPEUMYIIECTBEHHO
BJIAJIETh JIEBOM PYKOM — pELIECCUBHBIE MPU3HAKHU, HACIEAYIOIINECS HE3ABUCHMO.
KakoBbI T€HOTHUIIBI POAMUTENEH C HOPMAJIBHOM NMUTMEHTAUMEN W BIIAJICIOIINX
paBOM PyKOH, €CIIM y HUX pOAMIICSA peOEHOK aJIbOMHOC U JieBIla?
3amaua 2. Y 4denmoBeka MPaBOPYKOCTb JOMHUHHUPYET HaJ JEBOPYKOCTHIO,
Kaperjaa3ocTb HaJa TolyOoria3octeo. ['oiyOornasplii mpaBilla >KEHWUJICS Ha
Kaperiiazoy Ipasme. Y HUX POJWIOCH JABOE JETEM — Kaperiasbld JieBlla U
roixy6ornaselii npasuia. OT BTOPOro Opaka 3TOro K€ MYXKYHMHBI C Kaperia3ou
OpaBUIOW POAWIIOCH JAEBATH Kaperjas3blX JEeTeH, OKa3aBIIMXCS IpaBLIaMHU.
OnpenenuTh FTeHOTUIIBI MY>KYUHBI U 00€UX KEHIIUH.
3anaya 3. Y Iletu n Camum kapue riasza, a y ux cecTpbl Mamm — royyosie.
Mama »Tux nerei roiayOoriaszas, XOTsa €€ POJAUTENIN UMeU Kapue riasza. Kakoi
npu3Hak gomuHupyer? Kakon nger mia3 y nanel? Hanummre reHOTHIIBI BCex
MEePEUHCIICHHBIX JIULI.

Kpurepun onennBanus

“5” - Bce OTBETHI BEPHBI

“4” - nomyIieHa oJHa omuoKa

“3” - momymieHsl 2 OMTUOKH

“2” momyieHsl 3 1 6oJee OmMMOOK WM paboTa HE BHITIOJIHEHA

4. Keiic Ha aHaM3 MHpOpMATUN
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Ha3Banue Tembl buoTtexnonoruu B MeaunuHe U papmManuu

AHaAJIM3UPOBATH STUUECKUE ACTICKThI
COBPEMEHHBIX MCCIICIOBAHUN B 00J1aCTH
OMOTEXHOJIOTHH U TEHETUIECKUX TEXHOJIOTHI

PesyabTaT 00y4yeHus no
Teme

O0mue KoMNneTeHINH OK 01, OK 02, OK 04

Kelickl ucnonb3yroTcsi B Kaue€CTBE OLIEHOYHOTO MEPONPUSITHUS B pa3eie 5
“buonorus B )KM3HU , KOTOPBIN SABIISIETCA MPUKIATHBIM MOJYJIEM U COCTOUT U3
nByx yacreil. Tema 5.17 “buoTexHOIOrHMM B KU3HM KaXKJIOro~ H3y4arOTCS
HE3aBUCHMO OT mpodeccuii/crnenuaibHocTell 00yJarommuxcs, TeMa 2 SBIISIETCS
npo)eCCUOHAIbHO HAIPaBJIICHHOM M IMOJAOUPAIOTCS B  3aBUCHUMOCTH W
npodecCHOHAIbHON HAMPaBICHHOCTH.

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

dapmanuu”
@opMyIMpOBKa 3aJaHHUS:
buorexHomOrNs — KOMIUIEKCHAs HayKa, HAllpaBJICHHAs Ha ITOJYYEHHE

L[EJIEBOTO MPOAYKTA, C TOMOILIBI0 OMOOOBEKTOB MUKPOOHOIO, PACTUTEILHOTO U
KUBOTHOTO MPOUCXOKICHUS.

MenuuuHckass OMOTEXHOJIOTUSI — OTpacib, I€Jdb KOTOPOH CO3/1aHHe
JUArHOCTUYECKUX, MPOPUIAKTUUECKUX U JIEYEOHBIX MPEnapaToB, OHA U3y4yaeT
BO3MOXXKHOCTH  HCIIOJIb30BAHUSI ~ MHKPOOPraHWU3MOB,  JUIA  [OJYYEHHS
AMUHOKHUCIIOT, BATAMUHOB, ()EPMEHTOB, aHTUOMOTUKOB, OPTAHHMYECKUX KUCJIOT.

CaxapHblii quabeT — 3710 3a00JeBaHMe 0OMEHa BEIECTB, MPU KOTOPOM B
OpraHu3Me HE XBaTaeT MHCYJIMHA, & B KPOBU MOBBIIIAETCS COJICPHKAHUE caxapa.
Conepxanue caxapa B KpPOBH  HEOOXOIMMO  JUIsi  HOPMAaJIbHOTO
(byHKIIMOHUPOBAHUS KJIETOK. Nucynux, KOTOPBIi BbIpabaThIBaeT
MOJ/IKETy I0YHas JKelie3a, 00ecrneuynBaeT MPOHUKHOBEHHUE TIIFOKO3bI B KIIETKH, HO
MHOTJIa TPOUCXOAUT COOM BBIPAOOTKM HMHCYJIMHA W KJIETKA HE IMOJy4aeT
HEOOXOJIMMOTr0 TUTAHMS, & caxap HAaKaIUIUBaeTCAd B KPOBU. DTO TMPHUBOIUT K
BO3HMKHOBEHHUIO CaXapHOTO JuadeTa pa3HbIX TUIOB, OJIUH U3 KOTOPBIX SIBISETCS
WHCYJIUMHO3aBUCUMBIM. [Ipu TakoM Tume caxapHoro jauabera 3a00JIeBIIMI
JIOJDKEH BCIO JKU3Hb BBOJUTH C€0€ MHBEKIIUU UHCYJIMHA.

[lo manabiM cratuctuku, B 2014 r. KommuyecTBO OONBHBIX CaxapHBIM
muaberoB B Poccwmiickoii denepanmm coctaBmino 387 MiaH denoBek. Ilo
HEKOTOPBIM JJaHHBIM 9Ta I (dpa KaXKIblid T/ yBeIHIUBaeTcs Ha 5%.

3ajgaHue: HalauTe W NPOAHAIM3UPYWUTE PaA3IUYHBIE HCTOYHHUKHU
uHdopmaruu (HayuyHas U y4eOHO-HaydHasl JUTEpaTypa, CpeliCTBa MacCOBOM
uHpopmaruu, ceth IHTEpHET U ipyrue) mo Teme kevica. OTBEThTE Ha BOMPOC HA
OCHOBE HaiiJIeHHbIX JaHHbIX: C 4eM CBsi3aH POCT 3a00JE€BAEMOCTH CaXxapHbBIM
IuabeToM Cpelld B3pOCJIOro HAaceleHHUs U OMoJokeHue 3aboneBanusi? Kakue
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Mepbl TPOMUIAKTUKY CaXapHOTO IradeTa MOKHO Pealu30BaTh B MOBCEAHEBHOU
AKU3HH KakoMy 13 Hac? Kak pa3BUBaIOCh MPOU3BOJCTBO MHCYJIMHA U C KAKUMU
ATUYECKMMU HOPMaMH MPU 3TOM CTAIKHUBAIUCH YUEHBIE?

[loaroToBpTe YyCTHOE COOOIIEHHE C TIpe3eHTalued, B KOTOPOM
HEO0OXOIUMO OTPA3UTh:

1. CaxapHblil 1uabeT — MPUYUHBI, CHMIITOMBI, TUAarHOCTUKA U JICYCHUE;

2. PacnpocTpaHeHHOCTb CaxapHOro auadeTa Cpeaud HaCEJICHHsI CBOETO
pervoHa 3a IMOCJEeIHUE TPU Toja, MPOAHAIU3UPOBAB HAyUYHbIE MyOJHMKAIUU U
CTATUCTUYECKYIO0 OTYETHOCTH (B TOM YHMCJIE OTUEThI ['0Cy1apCTBEHHOTO peecTpa
caxapHoro auadera);

3. PacmpoctpaneHHOCTh caxapHOro jauabera Ccpead HacelIeHUsA
Poccuiickoii ¢deaepanuu 3a MocieqHUE TPHU Tofa, TPOAHAIU3UPOBAB HAYUHBIC
nyOJUKAlMd ¢ CTAaTUCTUYECKYI0 OTYETHOCTh (B TOM YHCIE€ OTYETHI
['ocynapcTBeHHOr0 peecTpa caxapHoro nuabera);

4. TlpenmonaraemMple MPUYMHBI MU3MEHEHHS 3a00J€BAEMOCTH CaXapHBIM
IMa0eTOM U NX 00OOCHOBAHHE;

5. Bo3aMo>xHbIE TPOPUIAKTUYECKUE MEPOTPUATHUS;

4. MeTtopl OTy4eHUs] UHCYJINHA;

5. Otpa3ure 3TUYECKUE aCIEKThl HCIOJIb30BAHHUA OMOTEXHOJIOTMH IpU
IPOU3BOJCTBE UHCYJINHA.

Jliig co3aaHusl KaueCTBEHHOM Mpe3eHTalli HE00X0IMMO COOJII0IaTh Psijt
TpeOOBAHMIA:

OO0uue 1. TlpeszenTanus H0JKHA HAYUHATHCS C TUTYJIBHOTO Claiija,

TpeboBaHUs /i€ YKa3bIBaeTCsl TeMa, CBEACHUS 00 aBTOPE U T.1I.

2. Ha cnalimax He0OXOAMMO pa3MeIIaTh TOJIBKO TE3HUCHI,

KJIFOUEBbIE CJIOBA, rpauyecKrue MaTepuabl (CXeMBbl,

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

Hcrnonb30BaTh €UHBIN CTUITE OPOPMIICHUS.

4. KonuuecTBO CIai0B JIOJDKHO OBITh JTOCTATOYHBIM JIJIS
PacKpBITHs TEMBI, HO HE Ooiiee 20-Tu.

w

Mpudter 1. Cnenyer HCIIOJIb30BaTh CTaHJapTHBIE, HIUPOKO
pacripoctpaHeHHble mpudTe, Takue kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u ap.;

2. Pasmep mpudTa 18 3arojJoBKOB — HE MeHee 24, s
uHdopmaruu He MeHee 18.

3. He pexomenmyercs MCHONB30BaTh Pa3HbIE TUIIBI MPUQPTOB
B OJIHOM MPE3ECHTALNU.

4. Jlns BblAeneHus HHQOpMALMU CJIEAyeT MCIO0JIb30BaTh
KUPHBINA MPUPT, KypCUB UITH TIOTYCPKUBAHHE.
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5. He 310ynotpe0asth NpONUCHBIMU OYKBaMHU.

®oH 1. XKenatenbHO HCHOIB30BaTh OJHOTOHHBIA (DOH HEAPKUX
MaCTENIbHBIX TOHOB.
2. Jlnsa ¢hoHa mpeAnoYTUTETbHBI XOJIO0HBIE TOHA.

Hcnons3oBanue | 1. Ha ogHoMm cnaiine pekoMeH1yeTcs: HCIOIb30BaTh He Ooiee

1[BETa 3-X IBETOB: OJIUH AJ1s (DOHA, OAMH JUI 3ar0JIOBKA, OJTUH AJIS
TEKCTa.

2. Jlnsa ¢hoHa 1 TekcTa UCTIOIb30BaTh KOHTPACTHBIE IIBETA.

IIpeacraBnenue | 1. PekomeHayercs UCHOJIB30BaTh KOPOTKHE  CJIOBAa H

uHbOpMaIuu MPEIIIOKEHHUS.

2. MuHUMHU3UPOBAaTh KOJMYECTBO MPEJIOrOB, HAPEUU,
IIPUIAraTeabHbIX.

3. 3aroyioBKU JOJKHBI IPUBJIEKaTh BHUMaHUE ayIUTOPHH.

O0beM He crout 3amnojHsTH OJAHH cnaﬁm CJIUIIIKOM OOJIBIINM
I/IH(l)OpMa]_II/II/I 00BeEMOM I/IH(bOpMaIII/II/IZ Jogx MOryr CIMHOBPCMCHHO
3aIIOMHHTE HE OoJiee TpECX (baKTOB, BBIBOOB, OHpeﬂeﬂeHHﬁ.

5. YueOHo-ucc/Ie10BATEILCKUI MPOEKT

HazBanue Tembl bH03K0IOrnYeCKUil IKCIIEPUMEHT

[TpoBoIUTH GMOKOIOTHUECKHI SKCIIEPUMEHT
[InanupoBaTh OMOIKOIOTMUECKUN IKCIIEPUMEHT

Pe3yabTart 00yueHus mno
NHuTtepnipeTupoBaTh pe3ybTaThl MIPOBEICHHOTO

TeMe
OHMODKOJIOTHYECKOTO IKCIIEPUMEHTA C
WCITOIb30BaHUEM KOJIMUYECTBEHHEBIX METOI0B
O0mue KOMINeTEeHINH OK 01, OK 02, OK 04, OK 07

YueOHo-ucciaen0BaTeNbCKUI TPOEKT SIBISETCS OCHOBHBIM CIIOCOOOM
OLICHKM PE3yJIbTaTOB 00y4YeHUs, C(HOPMHUPOBAHHBIX Yy OOYHAIOIIMXCS B XOHE
OCBOCHMS pazzena 6 “bruo3K0I0rHYeCcKUe UCCIeI0BaHus .

Cpenu pa3nu4HBIX TEXHOJOTUW MPOEKTHOE O0ydeHue 00JIamaeT psAaoM
MPEUMYIIECTB:  TO3BOJSIET  OOydYalIIeMyCs  CaMOCTOSTENbHO  (Tpu
KOHCYJIbTATHBHOM TOJIEPKKE TperojaBaTeis) A00bIBaTh 3HAHUA, padoTas ¢
MHOTOYHUCJICHHBIMA MCTOYHHKAaMU WH(MOpMaIuu, mpudopamMu u 1a60paTOPHEIM
000pyZI0BaHUEM, W OJTHOBPEMEHHO B JIEJIOBOM OOIIEHUU C OJHOTPYHITHUKAMHU
pa3BUBaTh KOMMYHUKATHBHBIC YMEHUS U HABBIKH.

JIns1 yueOHO-HCCeI0BaTeNIbCKOTO MTPOEKTa B paMKax OMOJIOrMU Hanbosiee
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onTHMajbHa rpynmnoBas popma paboThl HaJ MPOESKTOM.

Tembl y4eOHO-MCCIEAOBATEIBCKOTO TMPOEKTa, MPHUBEACHHBIE HUXKE,
ABJISIFOTCS TPUMEPHBIMU U MOTYT OBITh MOJEPHU3UPOBAHBI 110 PETMOHAIBHbBIE
OCOOCHHOCTM H C yYeTOM TMOojJy4aemMod ywammmucs mpodeccueit
(cnenuanbHOCTHIO):

[IpumepHbIe TEMAaTUKU y4EOHO-UCCIIEI0BATEIBCKOTO IIPOEKTA!

1. Ouenka kauecTBa aTMOC(EPHOro BO31yXa

2. OreHka KayecTBa MO4YB METOI0M (PUTOTECTUPOBAHUS

3. Omnenka KayecTBa BOJ TOBEPXHOCTHBIX BOJIOEMOB 1O
OpPTraHOJIENITUYECKUM U (PU3UKO-XUMUYECKUM CBOMCTBAM

4. Bnusaue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIIMX PACTEHUM

5. BumsiHME coneBOro 3arps3HEHHsI HA POCT U PA3BUTHE CEMSH BBICIIHX
pacTeHUN.

Crpykrypa y4eOHO-UCCIIEIOBATENbCKOIO MPOEKTa BKJIIOYAET MSTh
OCHOBHBIX 3Talla.

OcHOBHBIE IIard MEpPBOrO 3Talla BHIIOJHEHHsS NPOEKTa: 0OOCHOBAHUE
aKTyaJIbHOCTH BBIODAHHOM TEMbl, BBIABICHUE NPOOJIEMBbl HCCIIEI0BaHUS,
(opMyIupOBaHKE THIOTE3bI, IOCTAHOBKA LIEJIM U 3a7a4 UCCIEeI0BaHus, BbIOOp
METOJIOB HCCIENOBaHUs, BBIOOp TOUYeK OTOOpa NPoO Ha TEPPUTOPUHU
UCCIEIOBaHMs,  ompeneneHue  (GopmMbl  MOPEJICTAaBICHUS  pPE3YyJbTaTOB
UCCJIEI0BAHMSI, OIIPEICIICHNE ITANIOB M COCTABJICHUE TIJIaHa HUCCIIEJOBAHUS.

Bropoii sTan Bkito4aer B ce0s MOATOTOBKY HEOOXOJMMON MOCYIbl U
Marepuana sl 3KCIEPUMEHTA, MPOBEICHUE HKCIIEPUMEHTA, MEPUOIUUYECKYIO
MIpOBEpKa TEYEHHs IKCIIEpUMEHTa/ cOOp Marepuana B BBIOPAHHBIX TOYKax
oTbopa mpoO.

B nepuox  Tperbero 3rama  mpoBeneHUS  OMO’KOJOTHYECKOTO
UCCIIEIOBaHMsI, OOYyYaroluecs: IMOJIy4aloT MEpPBUYHBIE HKCIEPUMEHTAIIbHBIC
JaHHbIE, IPOBOJAAT CTATUCTHUECKYIO 00padOTKY MOJIyYEHHBIX JaHHBIX, TPOBOJISAT
aHaJIU3 Pa3IUYHbIX HCTOYHUKOB MH(POPMAIIMU B paMKaxX TEMbI IIPOEKTA.

Ha yeTtBepToM atane, 00ydaromuecs BbISIBISAIOT 3aKOHOMEPHOCTH MEXITY
UCCIIEyEMbIMU 00BEKTaMHU, IIPOLIECCAMU U SIBICHUSIMH, (POPMYIUPYIOT BBIBOIbI
U pa3palaThIBalOT MpPOrHO3bI, MPOBOASAT OIEHKY KadecTBa HCCIIEIYyEMOIO
00BEKTa MO pe3ysibTaTaM OMO3KOJIOTMYECKOro aHaIN3a.

Ha 3aBepmaroniem »Ttanme mnpoBOAUTCS O(OPMIIEHHE Ppe3yJbTaTOB
BBINIOJIHEHUSA  YYEOHO-HUCCIEA0BATEIbCKOrO MPOEKTa B COOTBETCTBUU  C
3a/laHHBIMU TPEOOBAaHUSAMM U MPEACTABICHUE PE3YyIbTATOB Ha 3aLIUTE MPOEKTA.

[IpuBeneM npumep  OMMCaHUS  JTAOB  BBIIOJHEHHS  y4eOHO-
UCCJIeI0BATENHCKOrO MPOEKTA:

VYBaxkaembie cTyfieHTh! B paMkax mpoekTa BaM He0OXO0AMMO TPOUTH TSITh
ATanoB padOThI HAJl y4eOHO-HCCIIEIOBATEIHCKAM MMPOSKTOM OT BHIOOpA TEMBI JI0
myOJIMYHOM 3aIIUTHI MTOJTYYEHHOTO pe3yJsIbTara.

Ha nepsowm srane:

- copmupoBaTh KOMaHIy TPOEKTa (2-3 YeIoBeKa);
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- BbIOpaTh TeMy y4eOHO-HCCIEA0BATEIBCKOTO MPOEKTA,

- 000CHOBAaTh aKTyaJbHOCTh BEIOPAHHOU TEMBI;

- BBISIBUTH MPOOJIEMBI UCCIIEIOBAHUS, CPOPMYITHUPOBATH TUIIOTESY;

- oAoOpaTh METOJIbI HCCIEIOBAHUS B PAMKAX CBOEIO MTPOEKTA;

- BbIOpaTh TOUKHU 0TOOpa NpoO Ha TEPPUTOPUU UCCIIETOBAHUS

- chopMyJIMpOBaTh LIEIH U 3a/1a4H UCCIIETOBAHUS;

- COCTaBUTb IUIAHA UCCIICJOBAHMUSI.

Ha BTOopom sramne:

- TOJArOTOBUTH HEOOXOAMMYIO IOCYAY U MaTepuana Jyis
HKCIIEPUMEHTA;

- MPOBECTH IKCINEPUMEHTA, IEPUOANYECKHU POBEPSISA €r0 TEUEHUE
(Tpu IIMTENBHON TTOCTAHOBKE OTBITa)/ cOOpaTh MaTepHall B
BBIOPAHHBIX TOYKAX 0TOOpa mpoo.

Ha tperbem atamne:

- MOJYYUTh NEPBUYHBIC IKCIIEPUMEHTAJIbHBIC JIAHHBIE;

- MPOBECTH CTATHCTHYECKYIO 00pabOTKY MOJYYEHHBIX TaHHBIX;
Ha werBepToMm drare:

- BBIIBUTb 3aKOHOMEPHOCTH,

- c(hOopMyJIMPOBATh BBIBOJIBI U JaTh POTHO3 WK OLIEHKY KayecTBa
UCCIIEyEMOT0 00BEKTA M0 pe3yabTaTaM OMO3KOIOTHUECKOTIO
aHaJu3a.

Ha 3aBepuaromiem srare:

- 0()OPMUTH pe3yJIbTAThI BHIITOJHEHUS YUEOHO-UCCIIEA0BATEIBCKOTO
MIPOEKTa B COOTBETCTBHHU C 33IaHHBIMU TPEOOBAHUSIMU;

- TMOATOTOBUTH YCTHOE COOOIICHHE U MPE3CHTALINIO;

- MpPEeACTaBUTH PE3yJIbTAThI BHINOJHEHUS y4eOHO-
MCCJIEI0BATENLCKOTO MPOEKTA Ha 3aIUTE.

[IprmMep BBINOTHEHMS IPOEKTA:

Ha3Banune npoekra: OueHka KauecTBa aTMOC(EPHOro BO3AyXa MO XBOE
COCHBI OOBIKHOBEHHOM.

IIpobsiema wucciaeqoBaHMsl: ONPEACICHUE HWCTOYHUKOB 3arps3HEHUs
BO3/lyXa Ha TEPPUTOPUU HACEIICHHOIO IyHKTAa HA OCHOBAHWM IPOBEICHUS
HKCIIPECC-OIIEHKU KaueCTBA BO3yXa M0 COCTOSTHUIO XBOU COCHBI OOBIKHOBEHHOU
C OIIPEJENICHUEM Klacca 3arps3HEHUs BO31yXa.

Meap mpoekra: onpenenvuTh 30HBI PA3HOW CTEIEHU 3arpsi3HEHUs, C
yKa3aHUEM UCTOYHUKA (MCTOYHHKOB) 3arpsI3HEHUS.

3agaum npoexra:

1. BeiOpaTh TEppUTOPHIO HCCIEIOBAHUS U TOUYKH 0TOOpa MaTepuania;

2. IIpoBecTH OIIEHKY MOBPEKICHUS U YChIXaHUSI XBOU,

3. OnpenenuThb Kiacc 3arps3HEeHUs BO3AyXa;

4. Pa3paboTaTh KapTy 3arpsi3HEHUs BO3/lyXa, HA KOTOPOl OTMETUTH 30HbI
pa3HOM CTENEHU 3arpsA3HEHUS BO3/lyXa U UICTOUHHUKHU 3arpsi3HEHUS;
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5. IloaroToBUTH U MyOJIMYHO 3aIIUTUTH PE3YIbTATHl IPOEKTA B KOMAHIE.

Pe3yjbTaT NpoeKTHOI padoThl 00y4aKOIIerocs:

Kapra crenenu 3arps3HEHHOCTH aTMOC(EPHOTO BO3AyXa Ha TEPPUTOPHH
HCCIIEIOBAHNUS. C YKA3aHMEM MCTOYHHMKOB 3arpsA3HEHHUs; IMPE3CHTALMS
PE3yNbTATOB UCCIIECAOBaHUS.

dopmMa npeacTaABJIeHUs Pe3yJbTATOB MPOEKTHON padoThI:

3amura IpOeKTa ¢ HCIHOJIB30BAHUEM CPEICTB  BHU3yalM3allud W
JNEMOHCTPALUX MTPOTYKTA.

BbinoJiHeHHe poeKTa:

Bonpocsl 1J151 10yCcKa K NPOEKTHOI padoTte
1. ChopmynupoBaTh 11eJb IUTAHUPYEMOTO IKCIIEPUMEHTA.

2. Kakue nmokaszaTenu UCHOIB3YIOTCS AJISl OLIEHKH KaueCcTBa aTMOC(EPHOTO
BO3/yXa 10 COCTOSIHUIO XBOH.

3. Kakue ucTouHuKM 3arps3HeHuss aTMOC(HEpPHOro BO3AyXa €CTh B BalllEM
parioHe MPOKUBAHMUS.

4. IlepeyncinuTb OCHOBHBIE 3TAIbI ONPEAEICHHUS YUCTOTHI AaTMOC(HEPHOTO
BO3/yXa IO COCTOSIHUIO XBOH.

5. Kakue Ki1acchbl MOBPEXACHUS XBOU UCIIONIB3YIOTCS B TAHHON METOJIUKE?
6. [lepeuncinre U 0XapaKTEpU3yHTE KIACCHl YChIXaHUS XBOU.

7. Kakne Kiacchl 3arpsi3HEHUs BO3/1yXa BBIIEISAIOT?

8. OnuuuTe npaBuia 0TOOpa MaTrepuaa.

9. Kakue 3arpsi3HUTENN BBI3BIBAIOT IOBPEXKACHUS XBOU?

10. Kak onpenenuTs NpoAOHKUTEIBHOCTD )KU3HU (MAKCUMAaJIbHBIN BO3pPacCT)
XBOU?

11. Ot 4ero 3aBUCHUT BBIOOP PACCTOSHUS MEXKLY TOUKAMH MCCIIEIOBAaHUSA?
12. XBor0 Kakoro roja HeoO0XoAuMo coOpaTh JJis MPOBEACHUS OLIEHKU
COCTOSIHUS aTMOC(epHOTo Bo3yXa?

Dramnbl NpoBeIeHUs pabOTHI:
1. IToAroTOBUTEIBbHBIINI:
- BBIOOp TEPPUTOPHUH U TOUYECK UCCIICTOBAHMUS;
- cOop martepuana;
2. KamepanibHast 06paboTka coOpaHHOTO MaTepHaia.

1. BeiOpaTh TOukKHM wuccienoBanusi, nmpuMepHo 4 — 5. Touku OIKHBI
HaXOJIMTCS Ha OJJHOM JIMHUHU MO MEPE yIAJIICHHS OT MOTEHIUAIBHOTO UCTOYHUKA
3arps3HEHUs] B Ballled MECTHOCTH — HACEJIEHHOTO MYHKTA, MPOMBIIUIEHHOTO
MIPEANPUATHS WJIA aBTOMAarucTpaiu. JKenaTenbHO pacnoiaraTh TOUYKH 1O JTUHUHU
mpeo0JIafaroMXx BETPOB — B Ty CTOPOHY, B KOTOPYIO BETE€p CHOCHUT
MMOTEHIIUAJIbHBIC 3arPS3HSIONINE BEIIECTRA.

PaccTosstHue Mexay TOYKaMu 3aBUCHUT OT MOIIHOCTA HCTOYHHUKA
3arpsisHeHus. Eciin 9T0 OOJIbIION HAceNeHHBIH MYyHKT C MPOMBIIUICHHBIMHU
IpEANPUATUSIMU 1 MHOTOYMCIICHHBIM aBTOTPAHCIIOPTOM, TO PACCTOSHUE MEXKIY

41



TOYKaMHU MOTYT OBITh B mpezenax 1 kM (manpHss TUionaaka OyaeT yaaieHa OT
ropoga Ha 5 kM). Ecnm 3T0 HeOosibllas KOTEIbHAs, TO PACCTOSIHHUE MEXIY
omaakaMu Moxet coctabiisTh 400 — 800 metpoB. Eciu 3T0 aBTOTpacca, To 20
— 200 MeTpoB (B 3aBUCUMOCTH OT IMOTOKA aBTOTPAHCIIOPTA).

2. B xaxnol Touke o00cCienOBaHUA HEOOXOAMMO OTOOpaTh MOJOJIbIE
JepeBbs, BbICOTOM 1-1,5 M ¢ 60KOBBIMH 1TOOETaMH HE MEHEE 8.

3. OnucaTh BBITONTAaHHOCTH Y4acTKa, IPUCBOMB COOTBETCTBYIOLIUN Oasi
(1 — BeITAaNTHIBAHUS HET; 2 — BBITONTAHBI TPOIIBI; 3 — OCTAJIOCh HEMHOT'O TPaBbI
BOKPYT JEPEBBLEB; 4 — HET HU TPaBbl, HU KyCTapHUUYKOB). [Ipu BBITONITAaHHOCTH
TEPPUTOPHUH, OIlICHHBaeMOl Oamiamu 3 win 4 oOleHKa aTMochepHOTo
3arpsi3HCHMS HE BO3MOYKHA.

4. Ha BbICOTE CBOETO pOCTa cOOpaTh C KaxKa0ro Aepena (1 mepeBo B 0HOM
touke) mo 30 xBouHOK (cymmapHo 150 xBOWMHOK). XBOWHKHU JTOJKHBI OBITH B
BO3pacTe 2 JIeT, TO €CTh Hajo OpaTh 0Opasilbl XBOM C MOOETOB BTOPOrO roja
’KU3HH — JIJI1 BCEX TOUEK OJJMHAKOBO pHC. 1.

MYTOBKH
6oKoBEE MObErH

=— IIOYKH

oCEROH mober
1 roga

oceBoll mober
2rofa
oceBol mober
3roma

Puc.1. YacTu BeTBU XBOWHOTO JiepeBa Cay>Kalue OMOUHIUKATOpaMHU

5. OueHuTh NPOJOJDKUTENBHOCTh JKW3HU XBOM HAa BETBU, C KOTOPOHU
OTOMpalOTCd XBOMHKH, [0 OXBOCHHBIM YYacTKaM OCEBbIX IOOEroB B
COOTBETCTBHUU C PUCYHKOM 2.

[TonHbIN BO3pACT XBOU OMPEAEIISIETCS YUCIOM YYaCTKOB OCEBBIX TOOETOB
C TMOJHOCTBIO COXPAHEHHOM XBOEW IUIIOC JOJII COXPAaHEHHOW XBOM Ha
CIIEAYIOLIEM 3a HUM y4YacCTKe.
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Puc. 2. Cxema OIIPCACIICHUA ITPOAOJIKUTCIIbBHOCTH JKU3HU XBOU COCHBI

6. [IpoOy ¢ Kax10M TOYKM HAJO MOMECTUTh B OTACIBHBIN MmakeT (JTydrie
OyMaXkKHBIN) U cpa3y NOANKUCATh ero (YKa3blBaeTCs JaTa; TOUKa 0TOOpa; CTEIEHb
BBITONTAHHOCTU Y4YacTKa; MPOJIOJKUTENIHHOCTh KU3HU XBOU HA BETKE, OTKYy/a

OepyTcst XBOMHKH).
2. IIpoBenenne OoNbITOB

2.1. AIropuTM OmpeIesIeHUs KJIACCOB MOBPEKICHHUS U YCHIXaHHUS XBOU

OobopynoBanne u mocyaa

Marepuan

1. JIyna

1. XB0si COCHBI B BO3pacTe 2 JIET, HE MEHEE
30 mTyk

2. JIu"eiika Wi MUJUTUMETPOBAs
Oymara

AJITOPUTM NPOBeEIeHUsI ONbITA

Bonpocs! u 3aganust

1. OcMOTpeTh XBOIO MTPU MTOMOIIIH JIYIIHI.

2. Paznenutsb BCIO XBOIO Ha
COOTBETCTBYIOIINE KJIACCHI TIO MPU3HAKAM
MOBPEKICHUS U YCBIXaHUS COTJIACHO
olleHOYHOM Tabnune 1 u pucyHky 1.

3. [ToacunTaTh KOJTUYECTBO IMOBPEKICHHBIX
XBOMHOK B KaXKJIOM KJ1acce.

4. TToacunTaTh KOJMYECTBO XBOUHOK C
MPU3HAKaMH YCBIXaHMS 110 KJIacCaM.

1. 3aHecTH 1aHHBIE M0 KOJIUYECTBY
MOBPEXK/ICHHBIX XBOMHOK B TAOJIHILY
2.

2. 3aHEeCTH NaHHBIE TIO KOJIUYECTBY
XBOWHOK C IMPU3HAKaAMU YChIXaHUS B
Taduiy 3.

2. PaccuuTatrh NpoOLEHT
MOBPEXICHHBIX U XBOMHOK C
MPU3HAKAMH YChIXaHUSI
OTHOCHUTEJIFHO OOIIET0 KOJINYECTBA
COOpaHHBIX XBOHMHOK.
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Ouenoynas TadauIA

Tabmuna 1

OueHka noBpe:KIeHUs U YChIXaHUs XBOH

Kunacce Buabi NMOBpexKIeHUN | XapaKTepUCTUKA  YChIXaHUS
MOBPeKICHUA / | XxXBOM XBOH
KJIACC YChIXaHU S
KIT1/KV 1 XBoUWHKa 0€3 MATeH Het cyxux yyacTtkoB
KITI2/KV 1 XBonHKa ¢ HeOosbmuM | HeT cyxux ydgacTkoB
YUCJIOM MEJIKHX IMSTEH
KIT3/KY 2 XBoWHKa ¢  OodbIIUM | YCOX KOHUHUK 2-5 MM
YUCJIOM YEPHBIX U KEITHIX
ISATEH
-/KY 3 - VYcoxna 1/3 XxBOUHKH
-/ KY 4 - VYcoxno  Oonee  MOJIOBUHBI
XBOMHKM WJIM BCSI XBOWHKA
KeTas U cyxas
Knacce! roBpexneHus (HEXpO3kI) 1 2 3

Knacchl yceIXxaHus

Puc. 3. Kitaccsl mOBpeXIeHUs U YChIXaHUSI XBOU

3. O06padoTKa pe3yJbTaTOB ONBITOB

Tabmuma 2

Onpeneﬂem/le KJIacCa MOBPECKIACHUA XBOU
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Knacc KIT 1 KII 2 KII 3
MOBPEX/ICH
Us XBOU
Howmep XBOMHKM 0€3 MATECH XBOWHKH C XBOHWHKA C OOIBIITUM
nepeBa HEOOJIBIIUM YHCIIOM YHUCJIOM YEPHBIX H
MEJIKHUX TISTEeH KENTHIX TSITCH
IIT. % IIT. % IIT. %
1
2
3
Mecro
otbopa
MaTepuala
BriBona: % XBOMHOK — 0€3 MSTEH, Ha % HEOO0JIBLIIOE YUCIIO MEJIKUX
ISITEH JKEJITOTO 1IBETa, Y % MHOrO MIATeH 1o Bcel nnuHe. Takum oOpasom,
JTOMUHUPYET KJIACC TTOBPEXKICHUS XBOH.
Tabmuua 3
OmnpenesieHue Kjacca ycbIXaHUsl XBOM
Kiacc KV 1 KV 2 KV 3 KV 4
MOBPEKIACH
Usl XBOH
Howmep VYV XBOMHKHU HET | YCOX KOHYHUK Ycoxna 1/3 VYcoxio 0onee
JepeBa | CyXHMX YYacCTKOB | XBOMHKH Ha 2-5 XBOWHKH TIOJIOBUHBI
MM XBOWHKH WJTU
BCSI XBOMHKA
KENTast U cyxas
IIT. % IIT. % IIT. % IIT. %
1
2
3

45




Mecto

otbopa
MmaTepuaa
BriBona: % XBOMHOK OTCYTCTBYIOT CYXH€ YYacTKH, Y % ycox
KOHYUK XBOMHKH, Y % ycoxJia TpeTh XBOUHKH, % XBOWHOK — ITOJIHOCTBIO
cyxue. Takum 00pa3oM, TOMUHUPYET KJIacc MOBPEXKICHHSI XBOU.

CrenaiiTe BBIBOJ O YKHCTOTE BO3JyXa Ha HMCCICIYEMOW TEPPHTOPHH IIO
tadmure 4.

Kmacc d4ucTOTBI BO3ayXa OIpeAcNIeTcs IIPH IEPECCUYCHHH Kiacca
OBPEXK/ICHUS XBOM Ha mo0erax 2 roja >KM3HH 1 MaKCHMaJIBHOTO BO3PacTa XBOU
Ha BETKE.

Tabnuna 4.
OnpenesieHue Kjacca 3arpsi3HeHusi BO31yXa

MaKCHMAIbHbI Kaacce MOBPEKACHNUA XBOU Ha nmooerax 2'FOFO}18 AKU3HUA
BO3pacCT XBOH 1 2 3

4 l |1l i

3 | I 1Y,

2 I i v

2 - vV V-V

1 - vV V-VI

L - - VI

VYcaoBHble 0003HAaYEHUs] Kilacca 3arps3HeHus Bo3Ayxa: | — uueanbHO
yucteiii; Il — wywmcreni; Il — oTHocuTenbHO YHCTBIA («HOpMaR); IV —
3arpsi3HEHHBIA («TpeBoray); V — rpsi3HbI («omacHo»); VI — odeHb Tps3HbIN
(«BpeaHO»), ( — ) HE BOBMOXKHBIC COUYETAHUS.

4. 3aBepmaromuii 3Tan: Pa3paboTka KapThl CTEIEHW 3arps3HEHHOCTH
aTMoc(epHOro BO3ayxa Ha TEPPUTOPUHU UCCIICIOBAHUS C YKa3aHUEM HCTOYHUKOB
3arpsi3HEHUS]; MPE3EHTALUs Pe3yJIbTaTOB HcciaeaoBaHusa. [loaroroBka ycTHOro
COOOIIIEHUS ¥ TIPE3CHTALINH TI0 pe3yJibTaTaM MPOBEEHHOTO UCCIICIOBAHUSI.

TpeOoBaHUs K YCTHOMY COOOIICHUIO:

— NPOJOJKUTENBHOCTE: 10 10 MuH;

— CTPYKTypa: KpaTkas akTyaJIbHOCTh HCCJIEJOBAaHMS, THUIIOTE3a, 1IEJib,
3a7aui, OOBEKThl M METObI, MOJYyYEHHBIE PE3yIbTaThl U HUX OOCYXKJCHHE
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(npencraBineHue NPOAYKTA), BBIBOBI.
TpeGoBanus K CTPYKTYype NpPe3eHTAIUM:

1.

w N

6.
7.

TutynbHbIM cnalin. B BepxHei yacTu cliaiijia He0OX0UMO OTPa3UTh
uHpopMaiio 00 00pa3oBaTeNbHON OpraHU3allMU, B KOTOPOH
IPOBOJMJIOCH HCCIIEJOBaHME. B ILeHTpaJibHOM wYacTu craije
yKa3bIBaeTCsl TeMa y4eOHO-HUCCIIENOBATENIbCKOIO IMPOEKTa. B
HIDKHEW YacTU CIIpaBa YKa3bIBAIOTCA YYACTHUKU IPOEKTA,
BBINOJIHSBIINE PAOOTY;

AKTYaJbHOCT;

['unoresa, 1enp, 3a1a4u;

OOBeKTH U METOJIbI MCCIIeAOBaHUsA (MOTYT OBITh Pa30OUTHI Ha JABa
ciaiia u 6osee);

Pesynbpratel nccnegoBanuii. MoryT OBITh NMpPEACTABIEHBI B BUJE

PUCYHKOB, TpadukoB, ¢oTorpaduii, TabIUL, KOTOPHIE IOKHBI

MMETh CKBO3HYI0 HYMEpAIMI0O M Ha3BaHHWE. KOJUYECTBO CIal0OB
3aBUCUT OT OOBbeMa MaTepuana, HO HE JOJDKHO MPUBHIIIATH
OTBEJICHHOTO BPEMEHHM Ha cooOmeHue. MOXHO MpeICTaBIATh
MaTepHall He B MTOJIHOM 00bEeMe, & TOJIBKO CaMbl BaKHbIE MOMEHTHI;
BriBojbI;

Saxmountenbublil (“brarogapro 3a BHMManue” wian “‘Criacubo 3a
BHHMAaHUE").

JIns co3gaHus KaueCTBEHHOM IMpe3eHTAIlMd He0O0X0IMMO COOJIIOAaTh PsII

TpeOOBAHMIA:

OO0uue

5. IlpeseHTarus q0J>KHA HAUUHATHCS C TUTYJIBHOTO Claija,

TpeboBaHUs /i€ YKa3bIBa€TCsl TeMa, CBECHUS 00 aBTOPE U T.1I.

6. Ha cnaiimax HeoOXOAMMO pa3MeNIaTh TOIBKO TE3UCHI,

KJIFOUEBbIE CJIOBA, rpauyecKkrue MaTepuabl (CXeMBbl,

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

Hcnonb30BaTh €UHBIN CTUITE OPOPMIICHUS.

8. KonuuecTBo cnaiiloB JOKHO OBITH JOCTATOYHBIM JJIs
PacKpBITHS TEMBI, HO HE Ooiiee 20-Tu.

~

HpudTs

6. Cnemyet HCITOJTH30BaTh CTaHJApTHBIC, IITUPOKO
pacripoctpaHeHHble mpudTe, Takue kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u np.;

7. Pasmep mpudTa 18 3arojJoBKOB — He MeHee 24, s
uHdopmaruu He MeHee 18.

8. He pexomenmyercs UCTIONB30BaTh Pa3HbIE TUIIBI MPUQPTOB
B OJIHOM MPE3CHTALUU.

9. Jlna BwimeneHuss wHOOpPMALMM CJIEAYeT HCIOIb30BaTh
KUPHBIA PUPT, KypCUB UITH TIOTYCPKUBAHHE.

10.He 310ynoTpe0asiTh MPONUCHBIMU OYKBAMHU.
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®oH 3. XKenarenbHO HCMOIB30BaTh OJHOTOHHBIM (DOH HESIPKHUX
MaCTENIbHBIX TOHOB.
4. Jlns poHa mpeanoYTUTENbHBI XOJIO0HBIE TOHA.

Hcnons3oBanue | 3. Ha ogHOM crnaiine peKOMEHIYyeTCs UCIIOIh30BaTh HEe OoJee

1BETa 3-X IIBETOB: OJIMH 111 HOHA, OFMH JJIS 3ar0JIOBKA, OJMH IS
TEKCTA.

4. Jlns (hoHA M TEKCTa UCIOJIb30BaTh KOHTPACTHHIE I[BETA.

IIpeacraBnenue | 4. PekoMeHayeTcs MCIOJb30BaTh KOPOTKHE  CJIOBa

UHpOpMaIuu IIPEIIOKECHHUS.

5. MuHUMH3UPOBATh KOJMYECTBO HPEJIOrOB, HAPEUMId,
IIPWIAraTeIbHbIX.

6. 3aroyioBKU JOJKHBI IPUBJIEKATh BHUMAHUE ayAUTOPUH.

O0beM He crout 3amnojHsTH OJAHH cnaﬁm CJIIIIKOM OOJIBIINM
I/IH(l)OpMa]_II/II/I 00BEMOM I/IH(bOpMaHI/II/IZ Joogx MOryr CIMHOBPCMCHHO
3alIOMHHTE HE OoJiee TpECX (baKTOB, BBIBOOB, OHpe,Z[GJIeHI/IfI. :

2.2. OueHoO4YHBIE CPeACTBa PYyOe:KHOTO (TEMATHYECKOI0) KOHTPOJIS 110
aucuuiuiuHe «buosorus»

Py0OexxHblil KOHTPOJIb IO AUCHUIUIMHE «brosorus» npoBoauTcs B Gopme
KOHTPOJIBHBIX Pa0O0T Ha OTIEIBHBIX 3aHATUSAX IOCJIE 3aBEPIICHUS N3YUYCHUS
MIEPBOT0, BTOPOr0, TPETHETO U YETBEPTOrO pazienoB. [locie 3aBepiieHus naToro
pasnena pyOEKHbIM KOHTPOJb MPOBOAUTCS B (opme 3amuThl Keiica:
NPEICTaBICHUS PE3YJIbTaTOB PELIEHUS KeWCOB (BBICTYIUIEHUE C ITPEe3eHTALUEN).
PyOexHblif KOHTPOJIb IIECTOTO pa3jesia MPOBOAUTCS B (pOpMe 3alUTHI IPOEKTA:
NpPEICTaBICHUS  PE3YJbTAaTOB  BBIMNOJIHEHHMS  y4e€OHO-HCCIEI0BATENbCKOIO
poeKTa (BBICTYIUICHHUE C TTPE3CHTaIIUEH ).

[TpuBenem nmpuMepsl 3a1aHui AJIs KaXA0Tr0 THUIa pyOexHOr0 KOHTPOJISL.

1. KonutposbHas padora “Mosieky/JasipHbIH YPOBEHb OpPraHU3ALUH
JKHBOr0”.

B pesynerate ocBoeHusa mnepBoro paszaena “Knerka — cTpykTypHO-
(yHKUMOHATBHAS €AMHMIIA )KUBOTO” 00yYaroluecs CMOTYT:

— XapakTepu30BaTh CTPOCHHE W (PYHKUMU OCHOBHBIX OMOMOJIMMEPOB,
KJIETKH U €€ CTPYKTYPHBIX JIEMEHTOB;

— OMNpENENsITh Pe3yabTaThl U3MEHEHUS! TEHETUYECKOTI0 KOJla B Mpoleccax
MaTpUYHOI'O CUHTE3a;

—  OpraHM30BBIBaTH HAOJIOJCHUE OWOJIOTMYECKHX OOBEKTOB Ha
MOJIEKYJIIPHOM M KJIETOYHOM YPOBHE.

KontponbHas paborta mpencraBiser coOol 3aaHusi B TECTOBOU (opme
pPa3JIMYHOTO YPOBHSI CJOKHOCTH: “HHU3KHI’, ‘“‘cpenHuil” U “BblcOkuii”. B
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3aBUCHUMOCTH OT THUIA U TPYJHOCTU 3aJlaHHsI €r0 BBIIIOJIHEHUE OIEHUBAETCS
pas3HbIM 4YHcIOM OayuioB. BrImonHeHHEe KaKIoro 3afaHus “HU3KOro” YpOBHS
CIOKHOCTH oOlleHuBaeTcsi | OamioM. 3a BBINOJHEHHE 3aJlaHuil “‘cpegHero”
YPOBHSI CJIO)KHOCTM B 3aBUCHUMOCTH OT TMOJHOTHI M MPaBUIBHOCTH OTBETA
npHrcBauBaeTcs 70 2 6aJIoB.

K 3amaHnio “BBICOKOTO” YpOBHS CJIOKHOCTH OTHOCUTCS PEIICHHE 3aj1ad.
IIpy mpaBWIBLHOM pEIICHUU 3aJlaHUN “‘BBICOKOTO” YPOBHS IpUCBauBaeTcs 3
Oaina.

3amanus BceX YPOBHEH CII0KHOCTU MTPOBEPSIIOTCS AaBTOMATUYECKHU.

Pacnpenenenne 3amaHuii 1O YpPOBHAM CJOKHOCTH TPEACTaBICHO B
cieayronien Tadauie:

YpoBeHnb bana | IlpouenrtHoe Tun Bonnpocos
CJIOKHOCTH coJepKkaHue

3a/1aHuA 3alaHui

Huzkuit 1 65% - 3aJIaHUsI C BLIODOPOM OJTHOTO

IMPpaBUJIBHOTO OTBCTA

Cpenunii 2 15 % - MHOKE€CTBEHHBIN BBIOOD;

- BOIIPOCHI Ha yNOPSA0YMBAHUE WU
YCTAaHOBJICHHE NPABUIBHON
NOCJIEA0BATEIBLHOCTH

Bricokuit 3 20 % - CUTYaIlMOHHBIC 33]]a4U UM BOIIPOCHI
MPETyCMaTPUBAIOIINE PA3BEPHYTHIN
OTBET

Kpurepuu oniennBanusi pyoexHOM KOHTPOJILHON PaOOTHI:

Ouenka IIpoueHT BbINOJTHEHUS
“oTnM4yHO” 85-100%
“xoporio” 70-84%

“y10BJIETBOPUTEIHHO 50-69%
“HEyOBJIETBOPUTEIHHO” MeHee 49%

1. A3otucroe ocHOBaHMe aJieHuH B MoseKyle JIHK kommuiemeHnrapHo...
1) ryanuny;

2) IUTO3UHY;

3) ypauuiy;
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4) THAMHHY.

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

2) 'yaHUH U LIUTO3UH;

3) LIMTO3MH U ypauu;

4) ypauui U aJicHUH.

3. Bribepure pynkiuro uPHK?

1) XxpaHEeHHE reHETUUECKON HHPOpMAIIHH;

2) TpaHCIIOPT aMUHOKHCIIOTHI B puO0OCOMY;

3) BXOAMT B COCTaB pudbOCOM;

4) nepenoc reneruyeckoii ungopmanuio ot JJHK k pudocome.

4. KneTku 3yKapuoT He COIEepKar...
1) mu3ocom;

2) pudocom;

3) Me30coM.;

4) xommuiekca ["onbxu.

5. KneTtku npokapuoT coaepkar...
1) KkeTOYHBIN LEHTP;

2) BHAOIUIaA3MaTHYECKYIO CETh;

3) pu60COMBI H M€30COMBI;

4) xommuiekc ['oNbIKU U TU30COMBI.

6. Kakue opraHouipl BCTpE4aroTCsl TOJIbKO B PACTUTEIIBHBIX KIIETKAX?

1) sHIOMIa3MaTHYECKAs CETh;
2) MJIACTH/IBI,

3) MUTOXOHIPHH;

4) xoMmruiekc "o mKu.

7. B metadazHoit XpoMOoCOME BBIJIEIISIOT. ..
1) meun U HEHTPOCOMY;

2) IEHTPOCOMY U IICHTPUOJIH;

3) LUEHTPHOIHU U IIECHTPOMEPY;

4) meHTpoMepy H IIeYH.

8. K aBroTpodam oTHOCATCA. ..

1) BupycsoI;

2) XeMOCHHTE3UPYIOIHE OAKTEPHH;
3) rpulsr;
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4) mapazutnyeckue 0aKTepuHu.

9. Tpanckpunuus — 3710...

1) cBsa3piBanre aMmuHOKUCIOTHI ¢ TPHK;
2) mepeHoc aMUHOKHUCIIOTHI B puO0OCOMY;
3) yaBoenue Mosekyisl JJHK;

4) cunrte3 nPHK na matpune JHK.

10. Ecniu xogupyrorias 6eok yacth reHa coaepkut 6000 map HyKJICOTHIOB, TO

CKOJIbKO aMUHOKHUCJIOT B KOJIUPYEMOU MOJIeKyJie Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeyuciaeHHbIX 00JI€3HEH, BBI3BIBAIOTCS BUPYCAMU?
a) TyOepKysne3 u nudpTepus;

0) dudrepus u CIIN/;

B) CIIU/I u rpumnm;

') TPUMI U TYOEepKyJies;

12. B pe3ynbrarte nepBOro AeIEHUs MEi03a MPOUCXOIUT:
a) yBenu4yeHue Habopa XpoMocoM;

0) yMeHbIIIEHHE HA00OpPa XPOMOCOM;

B) COXpaHEHUE UCXOJHOTO Habopa XpoOMOCOM.

13. Yro npoucxoaut B anadasze 11 meiioza?

1) ciupanu3zanus XpoMOCoM;

2) pacxokJIeHHE K TOII0CaM JIByXpPOMATHIHBIX XPOMOCOM;
3) pacxoxkaeHne K MoJcaM XpoMaTH/I;

4) pacmonox)eHne XpOMOCOM B TUIOCKOCTH SKBATOPa KJIETKH.

14. YcraHoBUTE COOTBETCTBUE

Opranoun DOyHKIUA
1) pubocoma A) nepeBapuBaHUE OTMEPIIUX KIETOK
2) XJIOPOIIACThI b) dorocunTes
3) MM30COMBI B) cunres 6enka
4) IEHTPHUOJIH I') o6pa3zoBanue BepeTeHa JieeHuUsl

OrtanoH: 1-B; 2-b; 3-A; 4-T
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15. BriOeputre XUMHYECKHUE DSJIEMEHTHI KJIETKH, KOTOpPBIE BXOJST B COCTaB
OpTraHUYECKUX BEIIECTB:

1) xanpuuii;

2) yriiepon;

3) UMHK;

4) Boaopox;

5) kucaopon;

6) MeJib;

7) a3oT.

16. YcTtaHoBUTE COOTBETCTBHUE

['pynmbl aMMHOKHCIIOT [IpencraBurenn
1. HenrpanbHsbie A) TiyTaMuHOBAs KHCIIOTa
2. Kucineie b) mu3un
3. OCHOBHBIE B) ananun

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

17. B monekyne JJHK nykneotuasl, comepxamue aaeHuH, coctaBisitor 10%.
CKOJIBKO MTPOIIEHTOB B JAHHOW MOJIEKYJIE HYKJICOTUIOB, COIEPKALIUX [TUTO3UH?
1) 10;
2) 20;
3) 30;
4) 40.

18. B monexkyne PHK HykneoTuabl, coaepxaiine ypanui, coctaBisitoT — 30% u
aneHuH — 40%. CKOJIbKO NMPOLEHTOB aICHWIOBBIX HYKJIEOTHUAOB COJEPKUTCS B
uenu JJHK, koMmiemeHnTapHoO# TOl, Ha KOTOPOil cuHTe3upoBanack 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Yyactoxk monekynsl JJHK coctout u3 60 map nykineotuno. Onpenenure
JUIMHY 3TOrO ydacTka (paccrosiHue mexnay Hykiaeorunamu B JIHK cocrasnser
0,34 H™m)

1) 20,4

2) 24;
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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. 3all_lI/ITa KelcoB: NMPpEeACTABJCHHUC PE3YJIbTATOB PCIICHUSA KelcoB.

3amura Keica sBIAETCS PYOEKHBIM KOHTPOJIEM IO MSATOMY pas3Aeiy
“bUoN0THUs B )KU3HH ', B PE3YJIbTATE U3YUYECHHSI KOTOPOr0 00yUYarOIIHECs CMOTYT:
— AHAJIM3UPOBATh ATHUYECKUE ACHEKThl COBPEMEHHBIX HCCIEAOBAHUI B
00J1aCT OMOTEXHOJOTUH U TEHETUYECKUX TEXHOJIOTHA.
JUist 3ammThl KeHcoB oOydarommmcs Heobdxogumo B pamkax BCP
HNOJATOTOBUTH YCTHOE COOOIIEHHE [0 pe3ylbTaTaM peuieHus Keiica ¢
IIOATOTOBKOW MPE3CHTALIUM.

Kpurepuu onieHHBaHUsI yCTHOTO COOOIIECHUS:

Y B IIOJIHOW Mepe
€€ pacKpbIBacT

banabl
Kpurepun
OlleHUBAHUS
1 6aan 2 0aJi1a 3 daJy1a
1. CooTBEeTCTBHE | COAEPIKAHUE AOKIIAIA | COJICPIKAHUE coAepKaHue
COZEpKAHUS JINIIb YaCTUYHO JI0KJ1a1a, 3a JIOKJIaJa
JIoKJ1a1a COOTBETCTBYET HUCKJIIOUYCHUEM COOTBETCTBYET
3asBJICHHOM TeMe | 3asBJICHHON TeMe OTJEIbHBIX 3as1BJICHHON
MOMEHTOB, TEME U B ITOJTHON
COOTBETCTBYET Mepe e€
3asBJICHHOW TEME | pACKPbIBAECT

2. CreneHb
PACKPBITHS TEMBI

packpeITa MaJas
4acTh TEMBI; [IOUCK
uH(popMauu

TeMa PacKphITa
XOpOIIIO0, HO HE B
ITOJTHOM 00BEME;

TeMa PacKphITa
ITOJTHOCTEIO;
MpeJICTaBIICH
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MPOBEIEH uH(bopMaIun 000CHOBaHHBII
ITOBEPXHOCTHO; B MIPEICTABICHO 00BEM
U3JI0KEHUH HEJOCTaTOYHO; B | MH(OpMAIINH;
Marepuania OTJIEIBHBIX U3JI0KEHHE
OTCYTCTBYET JIOTHKA, | CIIydasix Marepuana
JOCTYITHOCTh HapyllIeHa JIOTUYHO,
JIOTHKa B JOCTYITHO
U3JI0)KEHUU
maTepuaia, He
COBCEM
JOCTYITHO
3.YmMenue U3 MIPEACTABICHHON | HA OCHOBE Ha OCHOBE
JOCTYIIHO U IIPE3EHTAlMU HE IIPEICTABICHHON | IPEICTABICHHON
HOHSTHO IEPEAATH | COBCEM IIOHSITHA IIpE3EeHTalNN IIPE3EHTalNN
COJIEpKaHHE TEMAaTUKA bopmupyetcs bopmupyercs
JIOKJIa/1a B BUJIE HCCJIEI0BAHMS, oO1ee MOJIHOE
MpEe3eHTalNuU JIETaJIM HE PaCKPBITHl | TOHUMAaHHE MOHUMaHUE
TEMATHKHU TEMaTHUKU
UCCJIEIOBAHUS, | UCCIIEIOBAHNUA,
HO HE SICHBI PacKpBITHI
AeTalu JeTalu
OneHuTe NPEe3eHTALHIO 110 CIEIYIOIUM KPUTEPHUSIM:
Kpurepuu Bbanwl
OLICHMBAHMA
0 1 2
ITOJTHOTA uH(popmarus, uH(popmanus, Ipe3eHTals
MCIIOJIb30BaHUS UCIIOJIb3yeMasi B | IPEACTABJICHHAS | COAEPIKUT
y4eOHOro IPE3EHTAlU, HE | B IPE3EHTALMH, | [IOJHYIO U
MaTepuaia OTHOCUTBCA K OTHOCHUTCA K YETKYIO
TEME TEeM€, HO uHdopMaIuio,
HEJOCTATOYHO JOCTaTOYHYIO
MIOJIHO s
packpbIBaloT €e | hopMHUpOBaHHUS
coJiepKaHue MIPE/ICTABIICHUS O

TEMCEC
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JIOTUKA W3JI0KEHUS | MaTepua MaTepual Marepual,
Marepuania B MPE3CHTAIUN HE | MPE3CHTAINH MIPUBECHHBIN B
COOTBETCTBHH C COOTBETCTBYET JaCTHUYHO MpE3eHTaIlUN
IJIAHOM W TEeMOK TEeMe, TUTaHa HET | COOTBETCTBYET | OJHOCTBIO
3a/laHus TEeMe 3a/IaHus, COOTBETCTBYIOT
IJIaH MOCTPOCH | TEME 3a/IaHUsl U
HE TOYHO COCTaBJICHHOMY
JIaHy
TEPMHUHOJIOTHYECKA | B IPE3EHTALIUU B [IPE3CHTALIUU | B PE3CHTALINH
au IPUCYTCTBYIOT MPUCYTCTBYIOT | OTCYTCTBYIOT
opdorpaduueckas | opdorpadpuueckue | ophorpaduyeck |opdorpaduueck
IPaMOTHOCTh OIIIMOKH, HE BCE W€ OIIHNOKH, W€ OIIHNOKHU,
TEPMUHBI TEPMUHBI TEPMUHBI
MIPUMEHEHBI 110 MIPUMEHEHBI MIPUMEHEHBI
CYIIIECTBY BEPHO BEPHO
aKKypaTHOCTb U MIPE3CHTAIIHS MIPE3CHTAIHS MIPE3CHTAIIHS
OpUTHHATBHOCTH MmocTpoeHa 6e3 MTOCTPOEHA C MOCTPOEHA B
MTOCTPOEHUS ydera y4eToOM MTOJTHOM
KOMITO3HITHH TpeOOBaHMI K COOTBETCTBHH C
cranmos, 6e3 0(OpMIICHHIO, TpeOOBaHUSIMU
coOJTI0IeHUS HO HET €IUHOTO | o(hOopMIICHHS,
TpeOOBaHMI K oopMIeHuUs MCII0JIb30BaH
mpudTam u CJIANJIOB OpUTMHAJIbHBIN
IIBETOBOMY MOIXO0JT K
0(pOpMIICHUIO 0(pOpMIICHUIO
cl1aiioB

IIIkana nepeBoaa 0a1JI0OB B OTMETKY

17-15 GanioB - «5»
14 - 9 GanioB - «4»
8-6 0a1oB -«3»

Menee 6 0anmioB UM OTCYTCTBUE PAOOTHI - «2»

3. 3ammra npoekTa: MNpeACTaBJICHUE Pe3yabTATOB BbINOJHECHUA
y4eOHO-UCCJIeJ0BATEIbCKOT0 MPOEKTA.

3amura MpoeKTa SBISAETCA PyOEKHBIM KOHTPOJIEM IO MIECTOMY pasieny

“buoskonoruueckue HCCIeqOBaHHS
oOyJaroIuecs: CMOTyT:
— OIIACBIBATh METOABI OMOYKOJIOTHUYCCKUX MCCIICIOBAHUIT;

— IUTAHUPOBATH OMO3KOJIOTUYECKHUM SKCTIEPUMEHT;

B PE3YyJbTATC MUIYUCHHUA KOTOPOIro
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— TIPOBOJUTH OMOIKOIOTUIECKUN IKCTICPUMEHT;
— MHTEPIPETUPOBATH PE3YIbTAThI MPOBEACHHOTO OMOAKOIOTHIECKOTO
AKCIEPUMEHTA C UCTIOJIb30BAHUEM KOJIMYECTBEHHBIX METOIOB.
JIns 3ammThl MPOEKTOB oOywaromumcs HeoOxoaumo B pamkax BCP
MOJTOTOBUTH YCTHOE COOOIIEHHE IO pe3yjbTaTaM BBINOJHEHUS Y4eOHO-
UCCJIeI0BATEIHCKOIO MPOEKTA C Mpe3eHTAIUH.
TpeOoBaHus K Tpe3eHTAMM W COOOIIECHUIO OIKCAaHbl B IpUMEpPE
BBITIOJIHEHUS Y4€OHO-UCCIIeI0BATEIHCKOIO MPOEKTA.

KpI/ITepI/II/I OLIOCHHMBAHUSA YCTHOI'O COO6IH€HI/I$II

Y B MIOJIHOM Mepe
€€ pacKpbIBacT

banabl
Kpurepun
OIleHUBAHHUS
1 6aa 2 0a11a 3 0a11a
1. CooTBEeTCTBHE | COAEPIKAHUE JOKIIA/IAa | COJIEP)KAHUE coaepKaHue
coAep KaHUs JINIITH YaCTUYHO JI0KJIaz1a, 3a JIOKJIaJia
JIOKJIaga COOTBETCTBYET HUCKII0YCHUEM COOTBETCTBYET
3asBJICHHON TEME | 3asBJICHHOM TeMe OTJICIbHBIX 3asiBJICHHOI
MOMEHTOB, TEME U B IOJTHOM
COOTBETCTBYET Mepe eé
3asBJICHHOW T€ME | paCKpbIBaeT

2. CreneHb
PACKPBITHS TEMBI

packpbITa MaJias
YacTh TEMBI; IOUCK
uH(popMauu
MPOBEAEH
OBEPXHOCTHO; B
U3JI0KEHHUU
MaTepuaa
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

TeMa pacKphITa
XOpOIII0, HO HE B
ITOJTHOM 00BEME;
uH(popmaumn
MpECTaBICHO
HEJIOCTATOYHO; B
OT/ICJIBHBIX
CITyJasix
HapyIleHa
JIOTHKA B
W3JI0KEHUH
Marepuaia, He

TeMa pacKphITa
MOJTHOCTBIO;
MpeICTaBIICH
00OCHOBaHHBIN
00BEM
uH(popmanuu;
M3JI0JKCHUE
Marepuasa
JIOTUYHO,
JOCTYITHO
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COBCEM

JOCTYITHO
3.YMeHue W3 IIPEJCTABJICHHON | HA OCHOBE Ha OCHOBE
IOCTYITHO U [IpE3EHTAlUU HE IIPEACTABICHHON | PEICTaBICHHON
MOHSATHO MEpPEeaTh | COBCEM MOHSATHA Mpe3eHTalun Mpe3eHTalnun
coJiepKaHue TeMaTHKa dbopmupyercs dbopmupyercs
JOKJIa/1a B BUAE HCCJIEI0BAHMS, oOmiee MOJIHOE
MpEe3eHTalNuN JI€TAJIM HE PACKPBITHl | IOHUMAaHHUE MTOHUMaHUE
TEMAaTHKHU TEMAaTHKHU
UCCJICIOBAHUS, | UCCIIEIOBAHU,
HO HE SICHBI PaCKpBITHI
JeTaIN JEeTaIN
OneHuTe NPEe3EHTALUIO 110 CIEIYIOIUM KPUTEPUSIM:
Kpurepuu bansl
OLICHNBAHMA
0 1 2
[IOJIHOTA uHpopMarus, uHpopMarus, IIPE3ECHTALNSA
UCIIOJIb30BAHUS UCIIOJIbB3yeMasi B | IPEACTABJICHHAS | COAEPIKUT
y4eOHOro IPE3EHTAlMH, HE | B IPE3EHTALMM, | [IOJHYIO U
MaTepuaia OTHOCHUTBCA K OTHOCHUTCA K YETKYIO
TEME TEeM€, HO uHdopmaIuio,
HEJ0OCTATOYHO JOCTAaTOYHYIO
MOJIHO LTSt
packphIBalOT €¢ | popMHUpPOBAHUS
coJiepKaHue MPEICTABIICHUS O
TeMe
JIOTHKA U3JI0KEHUS | MaTepual Marepuan Marepua,
Marepuania B OPE3EHTAllMU HE | IPE3EHTALNH MPUBEICHHBIN B
COOTBETCTBUH C COOTBETCTBYET YaCTUYHO Mpe3eHTaluU
IIJIAHOM M TEMOK TEME, IUIaHa HET | COOTBETCTBYET | IIOJHOCTBIO
3a/1aHus TEME 3a/1aHMs, COOTBETCTBYIOT
IUIaH MIOCTPOEH | TEME 3a/1aHUs U
HE TOYHO COCTABJICHHOMY
IUIaHy
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TEPMHUHOJIOTMYECKA | B MPE3EHTAIIH B IIPE3CHTALIMU | B IPE3CHTALIUU
au MPUCYTCTBYIOT OPUCYTCTBYIOT | OTCYTCTBYIOT
opdorpaduueckas | opdorpaduueckue | opdorpaduyeck |opdorpapuyeck
rPaMOTHOCTh OIINOKH, HE BCE 1€ OIINOKHU, 1€ OIIHNOKH,
TEPMUHBI TEPMUHBI TEPMUHBI
IPUMEHEHBI 110 MIPUMEHEHBI MIPUMEHEHBI
CYILIECTBY BEPHO BEPHO
aKKypaTHOCTh U npe3eHTaIus Mpe3eHTalus Mpe3eHTalus
OpUTHHATBHOCTD nocTpoeHa 6e3 MOCTPOEHA C MOCTpOEHA B
OCTPOCHUS yudera y4eToM MOJIHOM
KOMITO3UIIUU TpeOOBaHMIl K COOTBETCTBUH C
cranmoB, 6e3 0(OpMIICHHIO, TpeOOBaHUSIMU
COOMIOICHUS HO HET eIMHOTO | opopmileHus,
TpebOBaHUI K odopmiIeHUS HCMOJIb30BaH
mpudTam u ClangoB OpUTMHAJIBHBIN
I[BETOBOMY MOJIXOJ] K
0hOopMIICHUIO 0(OPMIICHUIO
ClIangoB

Kputepun onieHuBaHMS 3allMTHI MPOEKTA: OAJUIBI 32 YCTHOE COOOIIEHUE U
IIPE3CHTAIIMI0 CYMMHUPYIOTCS. OIIEHKA BHICTABIISIETCS B COOTBETCTBUH CO IIIKAJIOMN:
17-15 GamioB - «5»

14 - 9 GamoB - «4»
8-6 6aiu1oB -«3»
Menee 6 0aIOB UM OTCYTCTBUE PAOOTHI - «2»
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2.3. OuneHoYHbIe CpeICTBAa NMPOMEKYTOYHON aTTeCTAllMM MO JAUCHHUILIHHE
«buosorus»

[IpomexyTouHast KOHTPOJb MO JUCHUILUIMHE «buosiorus» npoBoauTCs B
BHUJIE MHCHMEHHOW HTOrOBOM KOHTPOJIbHOW paboTel. KoHTponwHas paboTa
BKJIFOYACT B ceOs JBa THUMA 3aJaHWN: TECTOBBIC BOMPOCHI, HAMpaBJIEHHWE Ha
MPOBEPKY YCBOCHHUSI TEOPETUYECKOTO MaTepuana, W 3aJadyd ¢ 3aJaHus,
HaIpaBJICHHBIC HA MTPOBEPKY C(HPOPMUPOBAHHOCTH MPAKTUUECKUX YMEHUH.

Yacte 1 comepxut 15 3amanuii ¢ BHIOOPOM OJHOTO BEPHOI'O OTBETA U3
yeTbipex M 10 3agaHuii ¢ BBIOOPOM HECKOJBKMX BEpPHBIX OTBETOB, Ha
COOTBETCTBUS OMOJIOTUYECKUX OOBEKTOB, TPOLIECCOB U SIBJIICHUM.

Yacte 2 comepkut 4 3a1a4d U3 pa3HbIX TEM JUCLUUILIMHBI U | MPaKTUKO-
OpUEHTHUPOBAHHOE 3ajaHue, GOPMHUPYEMON B COOTBETCTBUU C METOJIMYECKUMHU
PEKOMEHAAIUSIMH.

B 3amanusx 1-15 BeiOepuTe 0MH IPaBUIBLHBINA OTBET:

1. XUMHNYECKYIO OCHOBY XPOMOCOMbI COCTABJIAET
MOJIEKVYIJIA

1) ne30kcuprOOHYKIEMHOBOM KHCIIOTHI

2) puOOHYKIIEMHOBOM KUCIOTHI

3) nunuaa

4) nonucaxapuaa

2. YVIAJIEHUE JUMEPOB TUMHNHA B MOJIEKVYJIE IHK
[MPOUCXOOUT B ITPOLECCE

1) TpancBepcuun

2) penaparuu

3) peruMkanuu

4) tpanchopmaruu

3. JJIA OBPA3OBAHUA JIMITMIHOI'O BUCJIOA BAXHBI
B3AUMOJIEMCTBUS MEX]TY MOJIEKYJIAMU JIMITNJIOB:
1) BomopoiHbIC U UOHHBIE

2) MOHHBIEC U KOBAJICHTHBIE

3) KoBanieHTHBIE U TUAPO(HOOHBIE

4) Tonbko ruapodoOHbIE

4. YVIAJIEHUE IUMEPOB TUMHNHA B MOJIEKYJIE IHK
IMPONUCXOJUT B ITPOLECCE

1) penapauuu

2) Tpanchopmaruu

3) TpaHCBEepCcUU

4) perukanuu

5. I KJIETOK PACTEHMI HE XAPAKTEPEH CUHTE3
1) amuHOKHCIIOT

2) HyKJIEOTU0OB

3) riMKoreHa
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4) bocdonunuaos

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

1) Tpanckpunuuu

2) penyIIuKauu

3) neHatypanuu

4) cupanu3aluu

7. BIATOJAPA KOHBIOTAIUM 1 KPOCCHUHI'OBEPY ITPOUCXOJUT
1) yBenu4eHue ynciaa XpoMocoM BIIBOE

2) oOMeH reHeTuyeckor nHpopmaluen Mexay TOMOJIOTHYHBIMUA XPOMOCOMaMHU
3) yMEHbIIIEHUE YUClIa XPOMOCOM BIIBOE

4) yBeIMYEHHUE YNCIIA TAMET

8. ITIOJIMITEINITUAHBIE LHETIA CUHTE3UPYIOTCSA HA PUBOCOMAX,
HAXOJAINXCA:

1) B iuTo3071€ 1 MOAUGPULIUPYIOTCS TAKXKE B ITUTO30JI€

2) B IMTO30J1€, 3aTeM MoAupUIUpyroTcs B anmnapare ['onbku

3) Ha MeMOpaHe 3H0MIa3MaTUYECKOTO PETUKYJIyMa, 3aTeEM MOAUPULIUPYIOTCS
B anmapate [ oybaxu

4) B IMTO30J1€, 3aTEM MOJAUPHUITUPYIOTCS B JIIOMEHE JIM30COMBI

9. UHTPOHBI BCTPEUHAIOTCA B 'TEHAX

1) ToIbKO 2yKapuOT apxebakTepuii

2) 9yKapuoT u dy0aKTepuii

3) syOakTepuii u apxeOakTepuii

4) apxeOaKkTepuil U 3yKapuoT

10. BCE PEAKIIMN CUHTE3A OPTAHMYECKMX BEIIECTB B KJIETKE
I[MPOUCXOJAT

1) o6pazoBanuemM Monekyia ATD

2) ¢ 0OCBOOOXKIEHUEM IHEPTUN

3) pacuienjieHueM BEIIeCTB

4) UCTIOIB30BAHUEM DHEPTHUH

11. 3 OJTHOM MOJIEKYJIbI HYKJIEMHOBOI KMCJIOTHI B
COEJUHEHINU C BEJIKAMU COCTOUT

1) MUTOXOHIpUS

2) xpoMocoma

3) ren

4) xJ0oporuiact

12. ZJOYEPHUE XPOMATHU I CTAHOBSTCS CAMOCTOSATEJIBHBIMU
XPOMOCOMAMMU ITOCIJIE

1) crrapuBaHUsI TOMOJIOTHYHBIX XPOMATH]T

2) oOMeHa yyacTKaMHu MEX]Ty TOMOJIOTHYHBIMH XPOMOCOMAaMU

3) pa3neneHus COSAMHSIONMIEH UX IEHTPOMEPHI

4) BRICTpaUBaHUS XPOMOCOM B 3KBAaTOPHAIILHOHN TUIOCKOCTH KIIETKH

13. TEHETUYECKHUU KO/ — D TO:
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1) HaboOp KIETOYHBIX TEHOB

2) HyKJICOTU/IHAS MTOCIICIOBATEILHOCTh F'CHA

3) reHeTHUYECKAs IKCIIPECCHS

4) cucTema 3amKcu reHeTUIecKor nHdopMarmm

14. B KAKUX U3 I[TEPEYNCJIEHHBIX OPTAHEJIJI CAMAS BBICOKAS
KOHLIEHTPALISI Ca?*

1) simpe

2) MUTOXOHIPHUSIX

3) muToIIa3Me

4) anmapare I'oyibpxu

15. KAKHME W13 ITEPEYMCJIEHHBIX HMXXE CTPYKTYP KJIETK HE
MMEIOT MEMBPAHBI

1) MM30COMBI

2) XJIOPOTIACTHI

3) sSApBIIIKA

4) ammapart ['obmKku

ITAaJIOHBI OTBETOB

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

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

B 3aJaHuAX 16-25 BBI6epHTC HCCKOJIBKO ITPAaBHUJIBHBIX OTBCTOB HUJIN YCTAHOBHUTC
COOTBCTCTBUC MJIM ITOCJICAOBATCIbHOCTD:

16. BOCCTAHOBUTE B UICTOPUYECKOM IIJIAHE
[TOCJIEJOBATEJILHOCTbH STAIIOB BO3JIEMCTBUS YEJIOBEKA HA
BUOC®EPY:

1) ycuneHnue BIUSIHUS Ha MPUPOLY C KOPEHHBIM TPeoOpa30BaHUEM YacTH
AKOCUCTEM;

2) U3MEHEHHUE HKOCUCTEM Yepe3 NacTh0y CKOTa, YCKOPEHHE POCcTa TpaB MyTeM
WX BBDKUTAHUSA U T. IL.;

3) rnobanbHOE U3MEHEHHE BCEX IKOJIOTUUECKUX KOMIIOHEHTOB B II1€JIOM B CBSI3U
C HEOTpaHMYEHHOW MHTEHCU(DUKAIIUEN XO3SIICTBA;

4) cBepXUHTEHCUBHAs 0X0Ta 6€3 Pe3KOro U3MEHEHUSI SKOCUCTEM B MEPHO/T
CTaHOBJICHUS Y€JIOBEUECTBA;

5) BoznelcTBHE Mtojiel Ha Orocdepy UMb KaK OOBIYHBIX OMOTOTHYECKUX
BUJIOB.

17. BBIBEPUTE TTPOLIECCBHI, ITPOTEKAIOIIUE B ITPOD®AS3E ITEPBOI'O
JIEJIEHUSI MEHO3A

1) oOMeH yyacTkamMHu XpOMOCOM
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2) Habop xpomocom u yucio monekys JIHK B kinetke — 4n4c

3) neneHue LEeHTPOMEP XPOMOCOM

4) hopMupoBaHuE BepeTeHA ICIICHUS

5) BBICTpanBaHUE XPOMOCOM IO IKBATOPY KIETKU

18. KAKUE IMPOLECCHI ITPOUCXOAAT B KIIETKE B ITEPUO/]
NHTEP®A3bBI?

1) ciupanuzaius XpoMocoM

2) penymukarus moiekyn JJTHK

3) pacTBOpeHHE SIACPHOU 000JIOUKH

4) cuHTe3 OCJIKOB B IUTOILJIA3ME

5) cunrte3 uPHK B sigpe

19. MAJIBIE KPYT'OBOPOTHI YTJIEPOJIA B BUOCOEPE MOT'YT
OCYUIECTBJIATHCA CIEAYIOUIUM ITYTEM:

1) yriekucnblii ra3 BoiaensieTcs B atMmocepy B mpoiiecce (OTOCHHTE3a B
JTHEBHOE BpPEMsI, a B HOUHOE BPEMSI €T0 YacTh IOTJIONIACTCS PACTCHUSIMH W3
Cpelbl;

2) YIIIEKHCIIBIN ra3 morjiomaeTcs u3 aTMocqepsl B nporiecce GOTOCHHTE3a B
JTHEBHOE BpEMSi, @ B HOUHOE BPEMsI €0 YaCTh BBIJIEISETCS PACTCHUSIMU B CPEY;
3) yraekuciblil ra3 arMocdepsl noriomaeTcs B mpoiecce (poTocuHTe3a ¢
00pa3oBaHMEM OPTaHUYECKHUX BEIIECTB, & C THOEBIO PACTEHUN U )KUBOTHBIX
IPOUCXOJIUT OKUCIICHUE OPTaHUYECKUX BEIIECTB C BBIJICJICHUEM YTIIEKHUCIOTO
rasa;

4) yriuekucIibii ra3 aTMocQepbl OTJIOMAETCs B Mpoliecce POTOCUHTE3A, a IPU
TIBIXaHUH BBIACIISAECTCS B aTMOc(hepy;

5) yriekuchslii ra3 atMocdepbl OTJIONIAETCs B Mpolecce PoTOCUHTE3A, a TpU
C)KUTaHUH OPTaHUYECKHUX BEIIECTB BBIACISICTCS B aTMOChEDY.

20. YKAXUTE ITOCJIEAOBATEJIBHOCTbH ®A3 OIIVIOAOTBOPEHNAI.
1) cnusiHME TaMeT, WM CUHTaMui

2) TUCTAaHTHOE B3aUMOJCHCTBUE U COJIMKEHHUE TaMET

3) KOHTaKTHOE B3aUMOJICUCTBUE TaMET U aKTUBAITUS STHIIEKIICTKH

21. VCTAHOBMUTE ITOCJIEJJOBATEJIbHOCTb CTA TN
NHANBUIAYAJIBHOI'O PAZBUTUA YEJIOBEKA, HAUNHAS OT
3UT'OTHI.

1) dopmupoBanme YeThHIPEXKaMEPHOTO Cep/Ilia

2) oOpa3zoBaHue 0JIACTOMEPOB

3) popmupoBaHUE HEPBHOU CHUCTEMBI

4) popmupoBaHrEe ME30AEPMbI

5) oO6pazoBaHKe ABYXCIONHOTO 3apo/IbIiia

22. BBIBEPUTE TPU ®YHKIINU ITJTASMATUYECKOI MEMBPAHBI
1) obecrieunBacT MOCTYIUICHUE B KIIETKY HOHOB U MEIKHUX MOJIEKYIT

2) o0ecrieunBaeT nepeBUKEHUE BEIIECTB B KJIETKE

3) OoTrpaHUYMBAET IIUTOIIA3MY OT OKPY>KAIOIIEH Cpeibl

4) yqacTByeT B MOIVIOLIEHUHU BEUIECTB KJIETKON
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5) mpuaaeT KJIeTKe KECTKYI0 popMy
6) coyxuT matpuuei s cuaresa uPHK
23. BBIBEPUTE JIBA ITPU3HAKA HE INOAXOJAIIUE 1JIA OITMCAHUA

TPAHCKPUIIHUUN YV DYKAPUOT

1) obpa3zoBaHue MOIUHYKICOTHUTHON LIeTTH

2) COeAUHSIOTCS HYKJICOTH/IbI, COJIEp KaIlie IE30KCUPUO03y
3) marpuiiet ciyxut Mojekyiaa JJIHK

4) IpOUCXOIUT B SApE
5) yasoenue mojekyisl JIHK
24. YCTAHOBUTE INOCJIEAOBATEJIBHOCTH ITPOLHECCOB

OMBPUOHAIJIBHOI'O PA3BUTHUA ITO3BOHOYHbBIX ) KUBOTHBIX:

1) 3aknaaka 3a4aTOYHBIX OPTaHOB 3apOAbIIIA
2) HampaBJICHHBIE MTEPEMEILIEHUS KIETOK U UX AuddepeHInpoBKa

3) pa3BUTHE HEPBHOM ITUIACTUHKHU

4) cnusiHue AULIEKIETKU U CIEPMAaTO301a U 00pa30BaHUE 3UTOThI

5) popMupoBaHrie MHOTOKJIETOUYHOT'O OJTHOCIIOMHOTO 3apO/iblilia
25. VITIOPAJTOYUTE NCKOITAEMBIE ®OPMbI HEJIOBEKA T10
BPEMEHU CYHIECTBOBAHUSA, HAUMHAA C CAMOU AIPEBHEUN

OOPMBI:

1) YenoBek ymemnblii
2) KpoMaHbOHIIBI

3) HeannepTasbiibt

4) YenoBek NMpsIMOXOSAITUN

5) ABcTpanonurek
ITaJIOHBI OTBETOB

No

3a1aHu 16 17| 18 19 20 21 22 | 23 24 25
P

OTBET 5’4532’1’ 141(124513,45]2,3,1 2’5'14’3’ 13425 4’5’12’3’ 5’1’24’3’

B 3apanusax 26-30 pemmre 3agauu:

3apnanme 26. 3agmaya Ne 1. Omnpezgenure, Kakas OKpacka LBETKOB OyaeT y
CaMOOIIBUICHUS
pPOIUTENbCKUX (OPM C KpAacHBIMH M C O€NbIMHU ILIBETKaMH, a TaKkKe OT HX

pacTeHui

CKpeNIMBaHus MKy coooi.0
Pemenue.

— OT HepeKpecTHOro onbuieHus: P: AA X aa.

ropoxa,

IMOJIYHYCHHBIX

oT

O6e poaurensckue GHOPMbI
CKpeIIMBaHuii OyJIeT CIeayIomeH:
— ot camoonbuieHus: 1) P: AA x AA; 2) P: aa X aa;

TOMO3UTOTHBI,

TOMO3HUT'OTHBIX

MOATOMY  3alUCh
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['omo3uroTHsie (popMbl JAIOT €AMHCTBEHHBINM THM TaMeT, U MOSTOMY MpPH HX
CIUSIHUM OYyJIeT MOTY4YeH equHCTBeHHBIN Tun moToMKoB: 1) F1 Bce AA; 2) F1 Bce
aa;3) F1 Bce Aa.

Oteer. 1. KpacHOIIBETKOBBIE TOMO3HIOTHBIE PACTEHUS JAIOT TOJBKO (POPMBI C
KpacHbIMH IBeTKaMmH. 2. Bce moToMku pacTeHuil ¢ OeiabIMH LBETKaMU OYIyT
0eJI0IBETKOBBIMHU (OHU BCET/1a TOMO3UIOTHBI). 3. Bece pacTeHus OT ckpeiuBaHus
KPaCHOLIBETKOBBIX TOMO3UTOTHBIX c 0eJI01BETKOBBIMU OoynyT
KPaCHOIIBETKOBBIMU  (JIOMUHAHTHBIM (PEHOTUII), HO TETEPO3UTOTHBIMU TIO
TEHOTHITY.

3amanue 27. 3agaua Ne 2. Ha pebenka ¢ | rpynmoil KpoBu B pojgome
IIPETEHAYIOT BE POAUTEIBCKUE TAPBI:

— 1 mapa: marts ¢ I, oren ¢ IV rpynnout kpoBu;

— 2 mapa: martsb co I, oren ¢ III rpynmoii kposwu.

Kakoil nmape npuHaajie:;kut peOeHOK?

Pemenune. Pebenox c I rp. kpoBu no renorumy — [°1°. Takoe coueranue amnenen
BO3MOKHO TOJBKO B Cly4dae, €CJIM FaMeThl U OTLA, U MaTepu OyAyT COIEpkKaTh
aimenu [°. CnepoBarenbHO, 3Ta KOMOHMHAIMS T'€HOB MOIJIA OCYIECTBUTHCS
TOJILKO TPU 3ayaTHUM peOEHKa B cllydyae BTOpPOM Mapbl, KOrja MaTh U OTELl
TeTEPO3UIOTHI. 3AMIIEM CXEMY CKPEIIMBAHU:

P:TATI° QxIBI° J; GY: 0,51 A +0,51° GJ: 0,51 B+ 0,51°;, => F1: 0,25 I°I°.
OueBHIHO, UTO TEpBasi CyNpy’Keckas mapa MpeTeH10BaTh Ha 3TOr0 peOeHKa He
MOJXET, T. K. y Hee MOTYT ObITh JieTH ToJbKO co 11 u Il rpynnamu xpoBu:

P: I°I° @ x I A 1Bd; Fl1: 50% IA 1° u 50%IB I° (y mereii II u III rp. kposu
COOTB.).

OTtBet. PeOeHOK MPUHAICKUT BTOPOU Mape Cynpyros.

3apanue 28. 3agaua Ne 3. Onpenenute cpeiHUI pa3Mep JIMCTOUYKOB y OEI0T0
KJIeBepa, TMOJYyYEHHOTO OT CKPEIIMBAaHUS TETOPO3UTOTHBIX PACTCHUU C
nuctoukaMu 10 1 7 MM COOTBETCTBEHHO.

Pemenne. OnpenensieM reHOTHUITBI U 3aIIMChIBAEM CKPEIUBAHHE:

P: V ba v x V by v; onpenensiem rametsr: GQ: 0,5V ba + 0,5v; GZ: 0,5V by +
0,5v; momyuyaem nmoromkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.
Otger. [lonydeno 4 tuna pEeHOTHUIIOB U TCHOTUIIOB B PABHBIX COOTHOIIICHUSX.
W3 Hux mis neporo 6yaeT XxapakTepHa CBEPXIOMHUHAHTHOCTD (CPEIHUM pa3mep
JUCTOYKOB 18 MM).

3aganue 29. 3amaya Ne 4. IIpoananusupyiiTe xapakrep Iepeaayu
PELECCUBHOI0, YACTUYHO CIETUIEHHOTO C MT0JIOM, HACJIEACTBEHHOT0 3a001€BaHuUs
OT MaTepH K MOTOMKaM.

Pemenne. P:9X aX a IX AY A Gonpna F1: X AXad XaY AF2:9X AX a
; 9X aXa;d X AY A ; X aY A GonbHa

OtBer. bosne3Hp nepegaercss OT MaTepu 4epe3 AETEW U MPOSIBIAETCA TOJIBKO Y
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BHYYEK.

3aganue 30. 113 snemMeHTOB coob11ecTBa (MOJIEBKA, 3€PHO 371aKOB, (DUITHH, XOPEK)
COCTaBbTE MUIIEBYIO 1IETIb U HA OCHOBAHUU MPABUJIA HKOJIOTUYECKON MUPaAMUIbI

OTIPENICNIUTE, CKOJBKO HY)KHO 3€pHa, YTOOBI B JIECY BBIPOC OJUH (PUIMH MacCOi
2,5 k.

OTtser:
3epHo 351aKOB Melib-noneska Xopek Ounnn
2500 kr 250 xr 25 xr 2,5 kr

B utoroBoii pabote npeacTaBieHbl 3a/1aHUs, OTHOCSAIIUECS K TPEM YPOBHSIM
CIO0KHOCTHU: “HU3KUK’, “‘CpeaHuil”’, “BBICOKHMN . B 3aBUCMMOCTH OT THUMA U
TPYJHOCTH 3aJlaHUs €TO BBITIOJIHEHHE OIICHUBAETCS Pa3HBIM YKCIOM OallIoB.
BrinonHeHne KaxI0ro 3aJaHus “‘HU3KOTO YPOBHS CIIOKHOCTH OLEHHUBaeTcs 1
OassmoM. 3a BBINOJHEHWE 3aJlaHUN  ‘““CpeIHETO” YPOBHS CIIOXKHOCTH B
3aBUCUMOCTH OT TIOJIHOTHI U MIPaBUIILHOCTH OTBETA MIPUCBAUBAETCS J10 2 OAJIOB.

K 3aganuro “BBICOKOTO” YpOBHSI CIIOKHOCTH OTHOCHUTCSI PEIICHHE
CUTYallMOHHBIX 3a/ad. 3a BBIIOJHEHUE 3aJaHUl “‘BBICOKOTO’ YpPOBHS B
3aBUCHUMOCTH OT MOJHOTHI U TPABWIBHOCTH OTBETA IMpHUCBaMBaeTCs N0 3-X
OaJIoB.

3agaHus “HU3KOro” W “‘CPEOHEr0” YPOBHEM CIIOKHOCTH MPOBEPSIOTCS
apToMarndeckd. OTBETBl Ha 3aJaHUs “‘BBICOKOrO” YpPOBHS ITPOBEPSIOTCSA B
PYYHOM pPEKUME.

Pactipenenenne 3amaHui 10 ypPOBHSAM CJIOKHOCTH IMPEICTABICHO B
cieayrome Tadauie:

YpoBeHnb bana | IlpouenrtHoe Tun Bonpocos
CJIOKHOCTH coepKaHue

3alaHUA 3aIaHui

Huzknii 1 50% - 3aJIaHUsI C BLIOOPOM OJTHOTO

IIPpaBUJIILHOI'O OTBCTA

Cpennuit 2 33% - MHO>XECTBEHHBIN BHIOOD;

- BOTIPOCHI HA YIOPSIOYNBAHUE WUITH
YCTaHOBJICHUE NIPABUIbHOMU
MOCJIEA0BATEILHOCTH

Bricokui 3 17 % - 3aJ1a4M, IPEAYyCMaTPUBAIOIINE
Pa3BEPHYTHIM OTBET

Kpurepuu onieHHBaHUSI UTOTOBOM MUCbMEHHOMN pabOTHI:
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Ouenka IIpoueHT BbINOJIHEHUSA
“OTIMYHO” 85-100%
“xopomio” 70-84%

“yIIOBIETBOPHUTEILHO 50-69%
“HEyJI0BJIETBOPUTEIBHO” Menee 49%

Bonpocui k dudpdepenuuposannomy 3auemy no o6uonozuu

1. OcHOBHBIE CBOMCTBA )KMBOT0. Y POBHU OPTAHU3ALIMH )KUBBIX CUCTEM.

1. OcHoBHbBIE NIOJIOKEHUS KIIETOYHOU Teopuu. OTau4us npo- u
9YKapUOTHYECKON KIIETKH.

2. XYWMHUYECKUH U 3JIEMEHTHBIN COCTaB )KUBOT'O: OPraHOTEHbI, MAKpPO- U
MUKPORJIEMEHTHI.

3. ®DyHKUUU BOJBI U JPYTHX MUHEPATIbHBIX BEIIECTB B KUBBIX OPTaHU3MAX.
4. benku: knaccudukamms cocTaB U QYHKITHH.

5. Kupsl, ux kinaccupukanus, XMMMYECKUNA COCTaB U OMOJIOTMYECKHE
GyHKUIUU.

7. YrneBoabl: MOHO- TU- U oiurocaxapuibl. CTpykTypa U (yHKIIUU B KJIETKE
8. VYrneBonasl: momucaxapuabl. CTpykTypa U GyHKIIUHU B KIETKE

9. Ammuokuciotsl. Knaccupukanus. @yHKIMH B )KUBBIX OPraHU3Max

10. Benku. YcTpoicTBO nMenTUAHON CBsA3U. MexaHn3m oOpa3oBaHus
nentugHou cBs3u. [lepBuunas cTpykTypa 6enkoB. Bropuunas. @akTopsl,
OTIpEEIISAIONINE BTOPUUHYIO CTPYKTYpY Oernka.

11. Tperuunas u yeTBepTUYHAS CTPYKTypa Oeinka. JleHaTyparus u
peHaTyparnus oenka.

12. benku: knaccudukarus. Oyukiun 6enkos. [Ipumepsl 11t pacTeHui,
KUBOTHBIX, OAKTEPHIl.

13. CrpykTpa u HOMEHKJIATypa HyKICOTU10B. DYHKITUU HYKJICOTIUOB.
14, HyxknenHoBbIe KUCIOTHI: TUIIBI, CTPOCHUE U (DYHKIIUH.

15. Crpykrypa IHK. Penmukanusa [JHK

16. Tunel, crpoenne u pynkun PHK B kinetke

17. Tpanckpunuus: npoueccuar PHK.

18. I'en, reneTnyecKuil KOJI.

19. Cunres Oenka: Tpancusausa. CTpykTypa u QyHKIUM pudocom.
Perymnsimus Tpancisiiun

20. CrpoeHne npoKapruOTUUECKON KIIETKH.
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21.

OykapuoTtudeckas kinerka. Ctpoenue u QyHKIUH sIpa, HATOIUIA3MbI U

OCHOBHBIX OPraHOMWAIOB.

22. CpaBHHTENbHAS XapaKTEPUCTHKA KIETOK DYKapHT: TPUOOB, paCTCHUH H
’KHBOTHBIX.

23. da3pl KIETOYHOTO UKIIA.

24. OTarel ¥ 3Ha4eHUE MUTO3A.

25. MeTabomn3m. ACCUMUISIUS U TUCCUMMIISLIAA.

26. THIBI MUTAHUSL.

217. ®dotocunTe3. CBeTOBask U TEMHOBAs (has3bl.

28. KpyroBopoT BEHIECTB B MPUPO/IE.

29. llenu nutaHus

30. IIpupoansie 30HbI Poccun
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