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1. HacnopT OIICHOYHBIX CPEACTB 0 ATUCIHUIIJIUHE «buogorusa»

OreHOYHBIE CpEeACTBA MO OWOJIOTMHU TpeAHAa3HAYEHBI IS TPOBEICHUS
TEKYIIETro, pyOeKHOTO (TEeMAaTUYECKOT0) KOHTPOJISI M POMEKYTOUHON aTTeCTalluN
1O AUCIUILIIMHE.

KoHTpoms ®  omeHka  pe3yabTaToB  OOYYEHHS  OCYIIECTBIISETCS
npenojaBarelieM B IIpoIlecCce  MPOBEACHUS  NPAKTUUYECKUX  3aHATHUM U
Ja00paTOPHBIX PadOT, TECTUPOBAHUS, a TAKXKE BBITIOJTHEHUS OOYYaIOIUMUCS
WHIUBUAYAJIbHBIX 3aJIaHWM, MPOEKTOB, HCcieAoBaHUU. Pe3ynbpTaThl oOydeHUs
OTIPEJIEIISIIOT, YTO O0y4aromuecs TOJDKHBI 3HATh, MTOHUMATh U JIEMOHCTPUPOBATH
10 3aBEPIICHUN U3YUYCHUS TUCITUTUINHBI.

Jns popmupoBaHus, KOHTPOJIS U OLIEHKU PE3yJIbTaTOB OCBOCHUS yueOHOMU
JUCHUIUIMHBI UCTIOJIB3YETCSl CUCTEMA OIICHOYHBIX MEPONPUSATUM, PECTABIISIONIAS
co00Ol KOMIUIEKC YYE€OHBIX MEpPOIPHUSATUH, COrJAaCOBAaHHBIX C PE3YJIbTATAMHU
oOyuenus u chopmynupoBaHHelx ¢ ydetom OI'OC COO (mpeamerHbie
pe3ynbTathl 1o auctuirae) u @I'OC CIIO.

Cucrema OLIEHOYHBIX MEPONPHUATHN, CIPOCKTUPOBAHHAS IO JUCIUIUIMHE
«buonorusy, MpeacTaBlieHa B MACOPTE OLIEHOYHBIX CpecTB (Tabnuma 1).



Tabmuna 1

[TactiopT OIIEHOYHBIX CPEACTB MO AUCHUIUINHE «buosorusy»

Paszmen 1

Kilerka — cTpyKTYpHO-(pYyHKIIHOHAJIbHAS €IMHULA 'KUBOTO

Pe3yabTarsl 00yuenust

HAOJIIOIEHUSA

XapakTepu3oBaTh CTPYKTYPHO-()YHKIIMOHATIBHYIO OPraHU3aLMIO0 KJIETKA Ha OCHOBE

OueHouyHoe Meponpusitue

pyOe:xxHoro

(TeMaTH4ecKOro) KOHTPOJIst

KoHnTtponbHas padota “MoiieKyasipHbIi YpPOBEHb OpraHU3aluU KUBOTO™

Tema

Pe3yabTarbl 00yueHUs 10
TeMaM

OueHoyHoe MeponpUsATHS
TeKyLlero KOHTPOJIst

OueHouHble cpeaCcTBa

Tema 1.1
buonorus kak
HayKa

OnuceIBaTh METOAEI
WCCJIEIOBAHUS HA MOJICKYJISIPHOM
Y KJIETOYHOM YPOBHE

1. 3anmonHenue TabIHUIIBI C
OIIMCAaHUEM METOJIOB
MUKPOCKOTTUPOBAHUS C UX
JIOCTOMHCTBAMH U HEJOCTATKAMU
2. 3amnonnenne tadaunel «Briag
YUCHBIX B pa3BUTHE OMOJIOTUM

1. TaGmuIpI ¢ OMMcaHuEM
METOI0B MHUKPOCKOITMPOBAHUS C
X JTOCTOMHCTBAMH U
HEIOCTATKaMHU

2. Tabnuna «Bkiag ydeHbIX B
pa3BUTHE OMOJIOTHUN»

Tema 1.2
O6mas
XapaKTEePUCTH
Ka KU3HHA

XapakTepu3oBaTb YPOBHU KUBOU
MaTepuun

OnuceIBaTh METOIBI
HCCJIEOBAHNS HA MOJICKYJISIPHOM
Y KJIETOYHOM YPOBHE

3anoJHEHUE CPAaBHUTEIIBHOM
TaOJIMIIBI CXOJCTBA U PA3THUUN
KUBOTO U HE )KMBOTO

CpaBHuTenbHas Tabiuia
CXOJCTBA U PA3JIMYUU )KUBOTO U
HE KMBOT'O




Tema 1.3 XapakTepu3oBaTh CTPOCHUE U 1. @poHTaNBHBII OIpPOC 1. IlepeyeHs BONpOCOB K
buonornyeck | cBolicTBa OCHOBHBIX OMOMOJIeKy | [loaroToBKa yCTHBIX COOOIIEHUH C (GpOHTATEHOMY OIIPOCY
Y BO)KHBIE [TpoBoauTh HAOMIOACHHE Ipe3eHTauuen 2. OtueTsl 10 1a0OPATOPHBIM
XUMHUYECKHUE | U3BMEHEHUH (QYHKIIMOHUPOBaHUA | 2. BeImoaHeHue U 3ammra paboTam
COCIUHEHHS | OMOMOIMMEPOB 1a00paTOPHBIX PadOT:

«Omnpenenenue BurtamuHa C B

MPOAYKTaX MUTAHUSY,

«T'uapodunsHo-TUIpOPOOHBIE

CBOMCTBA JIUIHUIOB)
Tema 1.4 Paznuuats cyiiecTBeHHbIE 1. OuenuBaemasi JUCKYCCHS 11O 1. Ilepedyens BOIPOCOB K
CTpyKTypHO- | IPU3HAKH CTPOEHUS KIETOK BOIIPOCaM JIEKIIMH OLICHMBAEMOM TUCKYCCHH
(yHKIMOHAJL | OpPTaHU3MOB PA3HBIX 11APCTB 2. Pa3zpaboTka MEHTaIbHOM KapThl 10 | 2. MeHTanbpHas KapTa 1o
Has KUBOU MPUPOJIbI KJIaCCU(PUKALMU KIETOK U UX KJIacCU(UKALUU KIJIETOK U UX
opranuzanus | [IpoBoauTts Habm0aEHNE CTPOEHUIO Ha MPO- U CTPOEHUIO Ha IPO- U
KJIETOK KJIETOUYHBIX CTPYKTYP U UX AYKapUOTUYECKHX U IO LIAPCTBAM B | 9YKapUOTHYECKUX U IO [IapCTBam

U3MEHEHUH C TTOMOILBIO
MHKpPOCKOTIa

MUHU TpyIax
3. BeinosiHeHUE U 3amuTa
71a00paTOPHBIX PadOT:

«CTpoeHue KIEeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIIETOUHbIE
BKJIFOUEHUS (KpaxMall, KAPOTUHOU/IBI,
XJIOPOILIACTBI, XPOMOILIACTBI)»,
«IIponutiaeMocTbr MEMOpPaHbI
(M1a3Moau3, JerIa3MOIIn3)»

B MUHU TPYIIax
3. OTyeTsl 10 J1a00PaTOPHBIM
paboTtam




Tema 1.5
CtpyKTypHO-
byHKIIMOHATB
HbIE (DaKTOPBI
HaCJIeICTBEHH
oCTH

Paznuuats cymiecTBeHHbIE
MIPU3HAKKU CTPOCHUSI KIJIETOK
OpraHU3MOB Pa3HBIX IIAPCTB
KUBOU IPUPOIBI
Onpenensite
MOCJIEI0BATENBHOCTh
HykieoruaoB JJHK u PHK

1. @poHTaNBHBII OIpPOC

2. Pa3paboTtka rioccapust

3. Pemenue 3ama4d Ha onpeneneHue
IIOCJIEA0BATEILHOCTH HYKICOTH OB

1. IlepeyeHs BONpOCOB K
(bpoHTaNBHOMY OIIPOCY

2. I'moccapuit ¢ onpeieIeHHbIM
NepeYHEM TEPMUHOB

3. 3agauu Ha omnpeerIeHue
MOCJIE0BATEILHOCTH
HYKJIEOTHJIOB

Tema 1.6
[Tpoueccsl
MaTPUYHOTO
CHUHTE3a

XapakTepru30BaTh MPOIECCHI
MaTPUYHOTO CHUHTE3a
Onpenensath
MOCJIEI0BATEIFHOCTh

aMUHOKHUCIIOT B MOJIEKyJie Oerka
HNuTepnpeTupoBaTh CTPYKTYPY U

(YHKIIMOHATBHOCTH OCIIKa B
ciydace M3MCHCHHUSI
MOCJIETIOBATEILHOCTH
HykieotunoB [JHK

1. ®poHTanbHBIN OIPOC

2. Tect «IIpouecchl MaTpUYHOTO
CUHTE3»

3. Pemienue 3a1a4d Ha onpeaeieHUe
MIOCJIEI0BATEIBHOCTH AMUHOKHUCIIOT B
MOJIEKYJIe OenKa

4. PemieHue 3a7a4 Ha ONPEIEICHUE
MOCJIEA0BATEIBHOCTH AMUHOKHUCIIOT B
MOJIEKYJie OesKa B CIyyae M3MEHEHUS
MTOCJIEA0BATEIBHOCTH HYKJIEOTUIOB
JAHK

1. Ilepeuens BOpoOCOB K
bpoHTaTEHOMY OIPOCY

2. Bonpocsl i1 Tecta

3. 3agauu Ha ONpeICIICHUE
MOCJEI0BATEILHOCTH
aMUHOKHUCIIOT B MOJIEKyJie Oenka
4. 3amaun Ha onpe/ieIICHUE
NOCJIEIOBATEIBHOCTH
aMUHOKHUCIIOT B MOJIEKyJe Oeka B
clly4ae U3MEHEHUS
MOCJIEIOBATEIBHOCTH
HykieotuaoB JJHK

Tema 1.7
Hexnerounrie

bopmbl

KHU3HHU

Paznuuats cyiiecTBeHHbIE
IPU3HAKUA CTPOEHUS KIETOK
OpPraHU3MOB Pa3HBIX HAPCTB
YKABOU IIPUPOBI

1. ®poHTanpHBII ONpOC

2. IloaroToBka yCTHBIX COOOIIEHUM C
npe3eHTanueit (Bupychsie u
OakTepualibHbIC 3a00JICBaHUA.
OO01re IPUHIUIIBI UCTIOTb30BaHUS
JIEKapCTBEHHBIX BEILECTB.
Oco0eHHOCTH TPUMEHEHUS

1. Ilepeuens BOpOCOB K
(pOHTATILHOMY OIPOCY

2. Ilpe3eHTanys U yCTHOE
COOOILIEHUE, COTTIACHO MIEPEUHIO
TEM




AHTUOMOTHKOB)
Tema 1.8 OnuceIBaTh OCHOBHBIE 1. ®poHTanbHBIN ONpPOC 1. Ilepeuenn BOIIPOCOB K
Obmen SHEPreTUYECKHE U IJIACTUYECKUE | 2. 3all0JIHEHUE CPAaBHUTEIBHOMN (GpoHTaNBHOMY OIIPOCY
BEIIECTB U MPOIIECCHI KIIETKH (0OOMEH TaOJIUIbI XapaKTEPUCTUK TUIIOB 2. CpaBHuUTENIbHAS TAOIMIIA
MIpEBpAICHUE | BEIIECTB, XEMO-, (DOTOCHHTE3) oOMEHa BEIECTB XapaKTEPUCTHK TUIIOB OOMEHa
SHEPIUu B BEILIECTB
KJIETKE
Tema 1.9 XapakTepu30BaTh KU3HEHHBIN 1. O6cyxnenue o Bonpocam jgekuuu | 1. [lepeuens BorpocoB 11t
JKM3HEHHBI | HUKJ KIETKH 2. Pa3paboTka JIeHTbl BpeMEHU 00CyXIeHUS
LUKJI KJIETKH. KU3HEHHOT'O LIUKJIA 2. JlenTa BpeMeHU KM3HEHHOTO
Muto3. IUKJIA
Meiios
Pasznen 2 Crpoenne u pyHKIUM OPraHu3Ma

HpOFHOBI/IpOBaTB BO3HHMKHOBCHHUEC IIPU3HAKOB B XO04€ MHANBUAYAJIILHOI'O

Pe3yabTaTrhl 00y4eHust
Pa3BUTHS U Pa3MHOKEHUSI OPTaHU3MOB

OueHouyHoe Meponpusitue pyoeKHOro

Kontponbhas padora “Crpoenue u GyHKIIMN OpraHu3Ma’
(TeMaTH4eCcKOro) KOHTPOJIst




Pe3yabTaThl 00y4eHus 1o

OueHo4Hoe MEPONPUATHUA TEKYIETO

Tema OueHovHbIE CpeCTBA
TeEMaM KOHTPOJISA
OnuceiBaTh CTPOCHUE U 1. OnienuBaemMas TUCKyccus 1. Ilepeuens BOIIPOCOB K
B3aMMOCBS3b 4aCTEN 2. Pa3paboTka MEHTaIbHON KapThl OLICHMBAEMOM JUCKYCCHH
MHOTOKJIETOYHOTO OpraHu3Ma TKaHEW, OPTaHOB U CUCTEM OPTraHOB 2. MenTanbpHas KapTa TKaHEW,
Tema 2.1 OpraHU3MOB (paCTeVHI/ISI, KUBOTHBIE, | OPratOB M CHCTEM OPraHoB
Crpoenne YeJIOBEK) C KpaTKOH XapaKkTepUCTUKOH | OPraHM3MOB (pactenus, ]
opramsMa ux QyHKIUN YKUBOTHBIE, YEJIIOBEK) C KPATKOM
3. [ToaroToBKa U MpeaCTaBICHUE XapaKTEPUCTUKON MX QYyHKIIHMA
YCTHBIX COOOIIEHUH C Mpe3eHTaluei 3. IIpe3eHTanys u yCTHOE
(MMMYHHTET, UH()EKITMOHHBIC COOOIIIEHUE COTJIACHO MEPEUHIO
3a00s1eBaHus, YMUJAEMIH, BAKIIMHALIAS) | TEM
Tema 2.2 XapakTepu3oBaTh ClIOCOOBI 1. ®poHTanbHbBIN ONPOC 1. Ilepedyens BOIPOCOB K
®opmbl Pa3MHOXKEHUS 2. 3anoyiHeHHE TaOJIUIIBI C KPATKOH (bpoHTaTEHOMY OIIPOCY
Pa3sMHOXKEHUS XapaKkTepucTuKkou u npumepamu dopm | 2. Tabnuia c kpaTkoit
OpraHu3MOB Pa3MHOXKEHUSI OPraHU3MOB XapaKTepUCTUKON U
npumepamu Gopm
Pa3MHOKEHUS OPTraHU3MOB
Tema 2.3 OnuceiBaTh cTagnu oHTOTeHe3a | 1. Pa3paboTka jJeHTHI BpeMeHu ¢ 1. JIenta BpemeHu ¢
Onrorenes KUBOTHBIX U YEJIOBEKA XapaKTePUCTUKOM ITAllOB OHTOTEHE3a | XapaKTePUCTUKOM 3TAIoB
YKUBOTHBIX U OTAEJIBbHOW IPYNIION KUBOTHBIX U OHTOI'€HE3a OTAEIbHOU
YyeaoBeKa 4eJIoBeKa M0 MUKPOrpyIam TPYIION )KUBOTHBIX U

2. Tect/onpoc

YyesIoBeKa Mo MUKPOTPYIIam
2. Bomnpocsl s
tecta/llepedeHnb BOMPOCOB K




orpocy

Tema 2.4 OnwuceiBate cTaauu oHTOreHe3a | CocTaBieHUE )KM3HEHHBIX IUKIIOB CxeMbl JKU3HEHHBIX LIUKIIOB
OHnTorenes pacTEeHUM pa3HbIX OTAEIOB pacTeHuii o oTaenaaM (MOXOBUIHbBIE, | PACTEHMH IO OTAEIaM
pacTeHui XBOILIEBUAHBIC, TAIOPOTHUKOBHUJIHBIE, | (MOXOBHIHBIE, XBOILLEBU/IHBIE,
rOJIOCEMEHHbBIE, TOKPHITOCEMEHHBIE) NaroOpOTHUKOBU/THBIE,
rOJIOCEMEHHBIE,
OKPBITOCEMEHHBIE)
Tema 2.5 OnuceIBaTh 3aKOHOMEPHOCTH 1. PazpaboTka rinoccapus 1. I'moccapwuii, ¢ onpeneneHHbIM
OcHOBHBIE HACJIEICTBEHHOCTHU U 2. Tect IIEPEYHEM TEPMUHOB
TIOHATHSA M3MEHYUBOCTU 2. Bonpocsl 71 TecTta
TeHETUKU
Tema 2.6 OnurceIBaTh 3aKOHOMEPHOCTH 1. ®poHTanpHBIN ONPOC 1. Ilepeuens BOpOCOB K
3aKOHOMEPHO | HACJIEICTBEHHOCTHU U 2. Tect no Bompocam JIeKIUn (pOHTaNEHOMY OIPOCY
CTH N3MEHUYNBOCTHU 3. Pemenue 3a1a4 Ha ONIPEACICHUE 2. Bonpocsl 71 TecTta
HacsenoBanus | OnpenensTb BEpOITHOCTh BEPOSITHOCTH BOSHUKHOBEHUS 3. 3ajauu Ha onpeeseHue
BO3HMKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB IIPU BEPOSITHOCTA BOSHUKHOBEHUS

HACJICJICTBEHHBIX ITPU3HAKOB MPU
MOHO-, JIU-, TIOJTUTHOPUTHOM 1
AHAIM3UPYIOIIEM CKPEIMBAHUN

MOHO-, JIU-, TIOJTUTHOPHUTHOM 1
AHAJIM3UPYIOIIEM CKPEUIMBAHUH,
COCTaBJICHHE IT'CHOTUIIMYECKUX CXEM
CKpEIIUBAHUSA

HACJICICTBEHHBIX MIPU3HAKOB
Py MOHO-, JTU-,
MOJIATUOPUTHOM U
aHATM3UPYIOIIEM
CKpEIIMBAaHUU, COCTABJICHHE
TCHOTUITMYECKUX CXEM
CKpEIIUBAHUS




Tema 2.7 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Boripocsl uist Tecta
B3anmonencT | HacleICTBEHHOCTU U 2. Pa3pabotka rioccapus 2. I'moccapuit ¢ onpeieIeHHBIM
BHE F€HOB U3MEHYMBOCTH 3. Pewrenue 3aa4 Ha ornpesiesieHne NIEpEeYHEM TEPMUHOB
Onpenensate BEpOSTHOCTb BEPOSITHOCTH BOSHUKHOBEHUS 3. 3ajauun Ha onpeaeIeHue
BO3HHKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB MIPU BEPOSITHOCTA BOSHUKHOBEHUS
HACJIEICTBEHHBIX [IPU3HAKOB IIPU | PA3JIMYHBIX TUIIAX B3aUMOEHCTBHS HACJIEICTBEHHBIX IIPU3HAKOB
Pa3IMYHBIX B3aUMOIECHCTBUIX I'€HOB, COCTABJICHUE TEHOTUIIMYECKUX | [IPU PA3IMYHBIX THUIIAX
I'€HOB CXEM CKpEIUBaHUs B3aUMOJICHCTBUS T€HOB,
COCTaBJICHUE T'€HOTUITMYECKUX
CXEM CKpEIIMBaHUs
Tema 2.8 OnuceIBaTh 3aKOHOMEPHOCTH . Tect 1. Bomnipock! ju1st Tecta
CuernuieHHOE | HAcJIEICTBEHHOCTH U 2. Pa3paboTka rioccapus 2. I'moccapuii, ¢ onpeaeaeHHbIM
HACJIEJI0BAHNUE | N3MEHYUBOCTH 3. Pemrenue 3a1a4 Ha onpesiesieHne IIEPEYHEM TEPMUHOB
IIPU3HAKOB Onpenensate BEpOSTHOCTb BEPOSITHOCTH BO3HUKHOBEHUS 3. 3ajauu Ha oNpeaeIeHNE
BO3HUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB MPU BEPOSITHOCTA BOSHUKHOBEHUS
HACJIEJICTBEHHBIX IPU3HAKOB MPHU | CUEIJIEHHOM HACIIE0BaHUH, HACJIEICTBEHHBIX PU3HAKOB
CLEIJICHHOM HacleJOBaHUU COCTABJICHHE T€HOTHUITMYECKUX CXEM IIPU CLIETUVIEHHOM
CKpEIIBaHUs HACJIeI0BAHUH, COCTABJICHUE
T€HOTUITMYECKUX CXEM
CKpelIMBaHuUs
Tema 2.9 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocs! 1u1s Tecta
I'enernka HACJICICTBEHHOCTH U 2. Pa3pabortka rioccapus 2. I'moccapuii, ¢ onpeaeaeHHbIM
noJia U3MEHUYHUBOCTHU 3. Pewienue 3aay Ha ornpejiesieHre nepevyHeM TEPMUHOB
OnpenensaTb BO3MOKHOE BEPOSITHOCTH BOSHUKHOBEHUS 3. 3ajauu Ha onpeeNeHue
BO3HHKHOBEHUE HACJIEICTBEHHBIX IPU3HAKOB, BEPOSITHOCTA BOSHUKHOBEHUS

HaCJICICTBCHHLIX IIPU3HAKOB

CLOCIINICHHBIX C ITIOJIOM, COCTAaBJICHUC

HACJICACTBCHHBIX ITPU3HAKOB,

10




IFCHOTHIIMYCCKUX CXCM CKPCIINBAHMA

CHOCIIJICHHBIX C ITOJIOM,
COCTaBJICHHUEC I'CHOTHUITMYCCKHNX
CXCM CKpCHIMBAHUA

Tema 2.10 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bomnipock! uist Tecta
['eneTuka HACJIECTBEHHOCTH U 2. Pa3paboTka rioccapus 2. I'moccapuii, ¢ onpeeIeHHbBIM
YyesjoBeKa W3MEHYMBOCTH 3. Pemienue 3aau Ha onpeesieHue nepeyHeM TEPMUHOB
OnpenensiT BO3MOKHOE BEPOSTHOCTU BO3HUKHOBEHUSI 3. 3agaum Ha ompeieNICHHE
BO3HUKHOBEHHUE HACJICJICTBEHHBIX MPU3HAKOB, BEPOSTHOCTUA BO3HUKHOBEHUS
HACJICJICTBEHHBIX MMPU3HAKOB UCIIOJIB3YS METO/Ibl TEHETUKHU HACJICJICTBEHHBIX MTPU3HAKOB,
YeJIOBEKa, COCTABIICHUE UCIIOJIb3YS METO/Ibl TEHETUKHU
T€HOTUITMYECKUX CXEM CKPEIIMBAHUS | YEJIOBEKa, COCTABJICHUE
4. IToaroroBka yCTHBIX COOOIICHUH C | TEHOTUIMHYECKUX CXEM
Mpe3eHTalMeNd 0 HACIEACTBEHHBIX CKpEILNBaHUS
3a00JIeBaHUSAX YETIOBEKA 4. Tlpe3eHTanus U yCTHOE
COOOIIIEHHE, COTJIACHO TIEPEUHIO
TEM
Tema 2.11 OnuceIBaTh 3aKOHOMEPHOCTH . Tect 1. Bomnpock! jy1st Tecta
3aKOHOMEPHO | HACJIEICTBEHHOCTHU U 2. Pemienue 3aa4 Ha OnpeeeHue 2. 3agauu Ha ONpECIICHUE
CTH M3MEHYUBOCTH TUTA MYTAIllMU TIPU TIEpeaayde TUIA MYTAIllMU TIPU TIepeaayde
M3MEHYUBOCT | Onpenenars TUI MyTalluu Ipu HACJICJICTBEHHBIX MMPU3HAKOB, HACJIEJICTBEHHBIX MTPU3HAKOB,
u repeaye HacJaeCTBEHHBIX COCTaBJICHUE T€HOTUITUYECKUX CXEM COCTaBJICHHE T'€HOTUITHYECKUX

PU3HAKOB

CKpeniuBanus (1o rpyrmnmam)

CXeM CKpemuBaHus (1o
rpyIam)
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Tema 2.12 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Boripocsl uist Tecta
Cenexuus HACJIEACTBEHHOCTH U 2. Pa3pabotka rioccapus 2. I'moccapuit ¢ onpeiesIeHHbIM
OpraHu3MOB | U3BMEHYHUBOCTHU 3. Pewienue 3aa4 Ha onpesiesieHrne NIEpEeYHEM TEPMUHOB
Onpenenste BO3MOKHOE BO3MOYKHOT'O BO3HUKHOBEHUS 3. 3ajauun Ha ONpeaeIeHHE
BO3HHKHOBEHUE HACJIEICTBEHHBIX TPU3HAKOB I10 BO3MOYXXHOT'O BO3HUKHOBEHUS
HACJIEICTBEHHBIX IPU3HAKOB CEJIEKLIMHU, COCTABJICHHE HACJIEICTBEHHBIX IIPU3HAKOB I10
TEHOTUITMYECKUX CXEM CKPELIUBAHUSA | CEJIEKIMH, COCTABICHUE
T€HOTUIIMYECKUX CXEM
CKpELIMBaHUs
Pazgen 3 Teopus 3BoJIIOLMH

Pe3yabTart 00yuyeHust

ApryMeHTUpOBaTh HEOOXOIUMOCTh COXPAHEHHUSI MHOTO00Opa3usi OpraHU3MOB C IEJTbI0
OEepeKHOTO OTHOIIEHUS K OKPY>KaIOIIIEH cpesie

OueHouHoe Meponpusitue
PYO€:KHOT0 (TEeMATHYECKOIO)

KontponbHas pabota “TeopeTnyeckue acreKkThl SBOIIONNN KU3HUA Ha 3emiie”

KOHTPOJIsA
Pe3yabTarbl 00y4eHus 1o OueHoyHoe MeponpusTHs
Tema OueHovHbIe CPpeACTBA
TeMaM TeKyLIero KOHTPOJIst

Tema 3.1 Xapaktepu3oBaTb 1. ®poHTanbHbIN ONpOC 1. Ilepeuens BOIIPOCOB K
Hcropus NPEINOChUIKH U ABXKylLMe | 2. PazpaboTka JIeHThl BpeMEHH (bpoHTaNBHOMY OIIPOCY
ABOJIFOLIUOHHOT CUJIbl BO3BHUKHOBEHUS Pa3BUTHS 3BOJIIOLIMOHHOTO yueHus | 2. JleHTa BpemeHu
0 YUCHHS MHOT000pasus BUIOB Pa3BUTHS 3BOJIIOLIMOHHOTO
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y4EeHUS

Tema 3.2 XapakTepu3oBaTh 1. ®poHTaNIBHBIN OMPOC 1. ITepeuens BONIPOCOB K
MuKposBoIIIOL IPEANOCHUIKU U IBWKyIe | 2. CocTaBiaeHue rioccapusl (GpOoHTaNBHOMY OIIPOCY
us CHUJIbI BO3HUKHOBEHUSA 2. I'moccapwmii ¢
MHOT000pa3us BUIOB ONpEJEICHHBIM ITEPEYHEM
TEPMUHOB
Tema 3.3 XapaxkTepu3oBaTh 1. OuenuBaemas IuCKyccus 1. Ilepeuens BOIpOCOB K
Makpo3BoJtron NPEANOChUIKU U IBIKYyIIME | 2. Pa3paboTka rioccapus OLIEHUBAEMOM TUCKYCCHUH
us CUJIbl BOSHUKHOBEHHS TEPMUHOB 2. I'moccapwmii ¢
MHOT000pa3usi BUIOB ONpEJEICHHBIM MTEPEYHEM
TEPMUHOB
Tema 3.4 XapaxkTepu3oBaTh 1. ®poHTanpHBIN ONPOC 1. Ilepeuens BOpoCOB K
Bo3nukHOBEHH NPEANOChUIKY U ABMXKYIIKe | 2. [loaroroBka u npeacraBieHne | GpoHTaATLHOMY OMPOCY
€ ¥ pa3BUTHE CUJIbl BO3BHUKHOBEHUS YCTHOTO COOOILIEHUS U JIEHTBI 2. JlenTta BpeMeHuU
KU3HU Ha MHOT000pa3usi BUIOB BPEMEHU BOZHUKHOBEHUS U BO3HUKHOBEHUS U
3emuiie pPa3BUTHS )KMBOTHOIO U Pa3BUTHS )KMBOTHOIO U
PaCTUTENBHOTO MHUpa PACTUTENBHOIO MUPA U
YCTHOE COOOIIEHHE
Tema 3.5 Xapaktepu3oBaTb 1. ®poHTanpHbIN ONPOC 1. Ilepeuens BOIpOCOB K
[IpoucxoxneH IPEINOChUIKH U ABXKylMe | 2. PazpaboTka JIeHT BpeMeHU U (GbpoHTaNBHOMY OIIPOCY
Y€ YeJI0BeKa — CHJIbl BO3BHUKHOBEHUS MEHTAJIbHBIX KapT Ha BBIOOD: 2. JlenTa BpeMEHU WIH
AHTPOIIOT€HE3 MHOT000pasus BUIOB “OBOJIOLHS COBPEMEHHOIO MEHTaJbHas KapTa Ha
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yesioBeka”, “Bpems u mytu BBIOOD U3 MEPEUHS
paccesieHHs YeJI0BEKa 10
mwianere”’, “Bnausaue
reorpaduyeckoil cpebl Ha
Mop(dooruo u PU3UOIOTHIO
yenoBeka”, “UenoBedueckue
pacel”’, 00CyX)IeHUE

Pa3znen 4

IKOJOrus

Pe3yabTart o0yueHust

ApPryMEeHTHPOBATh HEOOXOIMMOCTh COXPAHECHHSI MHOT000pa3Hsi OPraHU3MOB C IIEJIbIO
OEepe’KHOTO OTHOIIEHUS K OKPY>KaIOIIIEH cpesie

OueHouyHoe Meponpusitue

pyoexxHoro (temaruueckoro) | KontponsHas padota “TeopeTndeckue acleKThl IKOJIOTHH

KOHTPOJISA
Pe3yabrarbl 00yueHusi no | OueHoO4YHOe MEPONIPUATHS TEKYIIEro
Tema y y 1 ponp ym OueHoYHbIE CPeCTBA
TeEMaM KOHTPOJIS
Tema 4.1 OnuceiBaTh CBSI3b MEXKY TecT mo skonorndyeckum paktopam 1 | Bonpocsr st Tecta
DKOJIOTUYECKHUE | OPraHU3MOM U CPENION €ro cpeaam KU3HH OPraHu3MOB
(bakTopsl U oOuTaHus

Cpebl KU3HU
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Tema 4.2 OnuceIBaTh CBA3b MEXIY 1. CocraBiieHrE CXEM KPYroBOpOTa 1. Cxemsl KpyroBopora
[Honynsanus, OpraHU3MOM U CPEJIOH ero BEILECTB, UCIOJIb3YsI MaTEpUaIbI BEILECTB, UCIOJIb3YSI
coo01IeCTBa, OOuTaHUS JEKLIHH MaTepHuabl JeKIUN
3KOCUCTEMBI YcTaHaBIMBaTh CBA3b 2. Pemenue nmpaktuko- 2. IIpakTuko-
CTPYKTYpPBI U CBOMCTB OpPUEHTHUPOBAHHBIX PACUETHBIX OpUEHTHPOBAHHBIE PACUETHBIC
DKOCUCTEM 3aJIaHNM 110 TIEPEHOCY BEIECTBA U 3aJ1aHus 110 IEPEHOCY
DHEPIUHU B 3KOCHCTEMAX C COCTABIICHUE | BELIECTBA U SHEPIUU B
TpoHuyecKux Lenen U nupaMua DKOCUCTEMAX C COCTABIICHUE
OroMacchl U SHEPTUU TpodUyecKux Lenen u
nupaMu]i OMoMacchl U SGHEPTUU
Tema 4.3 OnuceIBaTh CBSI3b MEKIY 1. OueHnuBaemasi TUCKYCCHS 1. ITepeuens BOpOCOB K
buocdepa - OpPTaHU3MOM U CPEAOM €ro 2. Tect OLICHUBAE€MOM JTUCKYCCUH
ryio0abHast oOuTaHus 3. Pemenue npakTuko- 2. Bompocsl 15 TecTa
DKOJIOTMYECKasl | Y CTAaHABIMBATH CBS3b MEXKY | OPMEHTHUPOBAHHBIX PACUETHBIX 3a]a4 3. IIpakTuko-
cucrema CTpYKTypamu onocdepbl Ha onpeJeeHe MIOIIAIN OPUEHTHUPOBAHHBIE PACUETHBIC
HACAXACHUM JIJI1 CHUOKEHUS 3a71a4M Ha OTIPEIEIICHUE
KOHLIEHTpAIUH YTJIEKUCIIOro ra3a B IUJIOIIAAN HACAXKICHUN TSt
aTMoc(epe CBOEro peruoHa CHUKEHUSI KOHLEHTpaIuu
MPOKUBAHUS YIJIEKHUCIIOTO Ta3a B aTMocdepe
CBOEr0 PeruoHa MpOKUBAHUS
Tema 4.4 OnuckIBaTh 1J100aJIbHBIE U 1. Tect 1. Bonpocs! 1u1s Tecta
Bnusiaue pEruoHaNIbHBIE JKONOrnueckue | 2. Pemenue npakTuko- 2. IIpaktuko-
AHTPOIOTCHHBIX | MPOOJIEMBI U IMyTH UX OpPUEHTHUPOBAHHBIX PACUETHBIX OpUEHTHUPOBAHHBIE PACUETHBIC
(bakTOpoB Ha MUHUMU3AIUU 3aJlaHui 110 COXPAHEHUIO MPUPOJHBIX | 3aJJaHUS IO COXPAHEHUIO
ouochepy [Ipennarats ciocoObl PECYPCOB CBOETO PErHOHa MPOKUBAHUSI | IPUPOTHBIX PECYPCOB CBOETO

JEHCTBUS MO 6€30MMacCHOMY

pEeruoHa MmpoKnuBaHuA
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MOBEACHUIO U CHUKEHUIO
BJIMSIHUA YE€JIOBEKa Ha
IPUPOJHYIO CpENy
Br1Oupars Mepsbl 1is

COXpaHeHHus1 OMopa3zHO0Opasus

Tema 4.5 NHTepnpetnpoBath 1. OneHnnBaemMas TuCKyccus 1. Ilepeuens BOIpPOCOB K
Bimsnue pe3yJIbTaThl IIPOBEIECHHOTO 2. BeInonHEHU MPAKTUYECKUX OLIEHUBAEMOM JUCKYCCHH
COLIMAIIBHO- OMO3KOJIOTUYECKOTO 3aIaHUM: 2. 3ajaHus IPAKTUYECKUX
DKOJIOTUYECKUX | IKCIIEPUMEHTA C “OnpeneneHrue CyTOYHOIO palioHa pabor
(bakTOpoB Ha VICII0JIb30BAHUEM MATaHUS, 3. Otyet no nabopaTopHOI
3J10pOBbE KOJIMYECTBEHHBIX METOJIOB “Co3aHue HHAUBUAYAIbHON aMATKU | paboTe
4eJIoBeKa 110 OPTaHMU3aLUN PALMOHAIBHON

(bU3UIECKON aKTUBHOCTH

3. BeimosHeHne nabopaTopHOi paboThI

Ha BBIOOD:

"YMcTBeHHas pabOTOCIIOCOOHOCTH",

"Bnusinue abuotuueckux pakTopoB Ha

yesioBeKa (HU3KUE U BHICOKHE

TeMIepaTypsl)"
Pa3znen 5 buoJjaorusa B ;ku3Hu

Pe3yabTar 00yueHus

AHaNM3UPOBaTh ITUYECKUE ACTIEKThl COBPEMEHHBIX UCCIIEI0BAHUN B 001acTH
OMOTEXHOJIOTMH U TEHETUYECKUX TEXHOJIOI Uil
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OuenoyHoe meponpusitue
PYO€:KHOr0 (TeMATHYECKOI0)
KOHTPOJIS

[Ipencrapiienue pe3ynbTaTOB PEIICHUSI KEHCOB (BBICTYIUICHUE C TPE3CHTAIUEH )
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OueHo4Hoe MEPONPUATHUA TEKYIETO

Tema Pe3yabTaThl 00yUueHUs MO TEMaM OueHouHbIEe CpeCTBA
KOHTPOJISA
Tema 5.1 AHaIM3UPOBATh 3TUYECKUE ACIIEKThl | BrImosHeHne kelica Ha aHaIu3 3ajanue Keica
BuoTtexHomorn | COBpeMEHHBIX UCCIICIOBAaHUN B nH(pOpMAIU O HAYYHBIX JOCTHKECHUSIX
U B )KU3HU 00J1acTy OMOTEXHOJIOTUU U B 00J1aCTH T€HETUYECKHUX TEXHOJIOTHH,
KaXJ10T0 T€HETHYECKUX TEXHOIOTHH KJICTOYHOM WHKEHEPHUH, MUILIEBBIX
OMOTEXHOJIOTHIT
Tema 5.2.1 AHanM3UpoOBaTh dTUYECKUE ACTIEKTHI |BBIMOIIHEHNE Kelica HA aHAIIN3 3amanue keiica
BuoTtexHomOTH | COBPEMEHHBIX UCCIICIOBAHUN B nH(pOpMaIU O Pa3BUTUH

1 B MCJIUITNHE
u papmaruu

00J1acTH OMOTEXHOJIOTHH U
TEHETHYECKUX TEXHOJIOTHI

OMOTEXHOJIOTHI B MEIULIMHE U (papMaliuu

Tema 5.2.2
buorexuonoru
U U )KUBOTHBIE

AHaIM3UPOBATh dTUYECKUE ACTIEKTHI
COBPEMEHHBIX UCCIICIOBAHUM B
o0Jy1acTi OMOTEXHOJIOTHH U
T€HETUYECKUX TEXHOJIOTUN

BrinosHeHue kelica Ha aHAIU3
uH(pOpMAaIUU O Pa3BUTHH
OMOTEXHOJIOTMH C UCTIOJIBb30BAaHUEM
KUBOTHBIX, IPUMEHEHUE MPOAYKTOB
OMOTEXHOJIOTMHU B KU3HU YEJIOBEKa

3amanue keiica

Tema 5.2.3
buorexuonoru
U U PaCTCHUS

AHaTM3UPOBATh ITHYCCKUE aCTICKThI
COBPEMEHHBIX MCCIICIOBAaHUI B
001acTH OMOTEXHOJIOTHH U
FeHETUYECKUX TEXHOJIOTHI

BrinonHeHue kenca Ha aHau3
uH(pOpMAIUU O PA3BUTHU
OMOTEXHOJIOTHIA C UCTIOIH30BAaHUEM
pacTeHui

3aanue keiica

Tema 5.2.4
buorexuonoru
U B

AHaIU3HPOBATh ITUYECKUE ACIICKTHI
COBPEMEHHBIX MCCIICOBAHU B
001aCTH OMOTEXHOJIOTUU U

BrinonHeHue keiica Ha aHaIU3
uH(pOpMaIlUU O Pa3BUTUU
MIPOMBITIUICHHON OMOTEXHOJIOTHIA

3amanue Keiica
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MIPOMBIIUIEHHO | TEHETHYECKUX TEXHOJOTHMA

CTH

Tema 5.2.5 AHaIM3UPOBATh STUYECKUE aCIIeKThl | BrImosHeHNe kelica Ha aHaIu3 3ajanue Keica
CoumanbHo- COBPEMEHHBIX HCCIIEIOBAHUI B uHbOpMaIuu 00 ITUYECKUX ACTIEKTaX

ATUYECKHUE o0nacTu OMOTEXHOJOTUU U pa3BUTHs OMOTEXHOJIOTUI

aCIEKThI T€HETUYECKUX TEXHOJIOTUI

OMOTEXHOJIOTH

i

Pa3zpnen 6 buoskonornyeckue uccjae10BaHus

Pe3yabrart 00yuenust

Br1sBAATE IMPUYIMHHO-CICACTBCHHBLIC CBA3H MCIKIY OMOJIOTHYECKUMU O6’B€KTaMI/I,
nponeccaMu U ABJICHUAMMH IIYTCM I/ICCJ'ICI[OBaHI/Iﬁ Ha >KUBBIX 00BEKTaX

OueHoyHoe meponpusitue
PYO€KHOr0 (TeMATHYECKOI0)

[IpencraBienne pe3yabTaTOB BRIMOJHEHUS yU€OHO-HCCIIEIOBATEIBCKUX MPOEKTOB
(BBICTYIUJICHHUE C MPE3CHTAIINECH )

KOHTPOJIS
Pe3yabTaThl 00yueHHs 110 OuneHoyHoe MepONPUATHS TEKYIIEro
Tema y y pomp y O1eHo4YHbIE CpeACTBA
TeMaM KOHTPOJIS
Tema 6.1 OnuceIBaTh METOBI Brinonnenue nabopaTopHbix padoT Ha | OTYET O BBINOJHEHUHU y4eOHO-
OcHOBHBIE OMOAKOJIOTUYECKUX BBIOOP B MUHUTPYIIIaX: HCCIIEI0BATENBCKOTO MTPOEKTA
METO/IbI UCCIIEIOBAHNM 1. BimsiHMe Temneparypsl Ha pocTa U
o6uoskonoruuec | [ImanupoBath (U3NOIOTUYECKYIO AKTUBHOCTD
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KHUX OMO3KOJIOTNYECKUN JIPOKIKEBBIX KIETOK
WCCIICIOBAHUM | SKCIIEPUMEHT 2. BousiHMe yriieBOAOB Ha POCTA U
(U3NONIOTUYECKYIO aKTUBHOCTh
JIPOKIKEBBIX KIETOK
3. CouyeTaHHOE BIHMSIHUE TEMIIEPATYPbI
Y YTIIEBOJIOB HA pOCTa U
(pU3UOIOTUYECKYIO aKTUBHOCTb
JPOMIKEBBIX KIETOK
Tema 6.2 [TpoBoauTh OGMoO3KOIOrMUECKUl |Brinmonnenue yueoHo- OTuer o BBIOJIHEHUH Y4eOHO-
buoskonoruye | 3KCIEPUMEHT HCCIIEI0BATENIBCKOTO IIPOEKTA Ha HCCIIEI0BATEIIBCKOTO IIPOCKTA
CKUU [IimanupoBats BBIOOD:
HKCIIEPUMEHT | OMOIKOJIOTUYECKUI 1. Onienka kayecTBa aTMOC(HEPHOTO
DKCIIEPUMEHT BO3/yXa
WNHuTepnpeTnpoBaTh pe3ysbTathl |2. OLeHKa KayecTBa IT0OYB METOJIOM
IIPOBEIEHHOTO (bUTOTECTUPOBAHUS
OHMODKOJIOTHYECKOT'O 3. OneHka Ka4ecTBa BOJI
DKCIEPUMEHTA C ITOBEPXHOCTHBIX BOJIOEMOB I10
MCIIOJIb30BaHUEM OpraHoJIENITUYECKUM U (PU3UKO-

KOJIMYCCTBCHHBIX MCTOJ0B

XMMHUYECKUM CBOMCTBAM

4. Bnusnue [1AB nHa poct u pazButue
CEMSIH BBICIIIUX PACTCHUN

5. BaustHue cONeBOro 3arpsi3HEHUS Ha
POCT M pa3BUTHUE CEMSH BBICIINX
pacTeHui
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2. OHeHO‘IHbIe Cpeacrea mo IMCIUIINHE «buoaorus»

OneHo4HbIE MEPOTIPUSATUS TEKYIEr0 KOHTPOJIS (THUIIbI):
3ajannsi, HANPaBJIEHHbIE HA CHCTEMATU3ALMIO U 000011IeHue
TeopeTuyecKoil uHgopmMaumu:
- 3aMoJHEHUE TaOIuIl
- pa3paboTKa JEHThl BPEMEHU
- pazpaboTka rioccapus
- pa3paboTKa MEHTAJIbHOU KapThl

3aganus, HanpaBJieHHbIe HA GopMUpPOBaHMe WIH NPOBEPKY 3HAHUIA:
- TecT
- OllEHHWBaeMas IUCKYCCHs
- (poHTaNBHBINA OIIPOC
- 00Cy’KJeHue o BOIpocaMm JIKIIUH (BCTpeUyaeTcs y Hac ToJIbKko 1 pa3)
- YCTHBIE COOOIIIEHHUS C MTPE3CHTalUEH

3agaHus, HaNpaBJieHHbIe HA opMUPOBaHHME MPAKTHYECKUX YMEHU
U HABBIKOB
- nabopaTtopHas paboTa
- pelieHue 3a1a4d
- TPaKTUKO-OPHEHTHPOBAHHBIE PACUETHBIC 3a/1aHUS
- Ke#c Ha aHayiu3 MHGOpMAaLUH
- yueOHO-UCCIIe0BaTENbCKUNA TPOEKT

2.1. OuneHouyHble CpeACTBA TEKYUIEr0 KOHTPOJISI MO IMCIHUIIAHE
«buogorus»

Tekylmuii KOHTPOJb PE3yJbTaTOB OOYUYEHHUS MOXKHO OCYIIECTBIISITh
pPa3IMYHBIMH METOJAMH M C MOMOIIBIO PA3JUYHBIX OLICHOYHBIX cpencTB. [lo
aucuuiuiiHe  «buosiorus» B KauyecTBE  CPEACTB  TEKYLIETO  KOHTPOJIS
MPUMEHSIOTCS  3a7aHusi B TECTOBOW (opme; TaOMMIBl; BHU3yaTU3aIus
TEOPETUYECKOTO MaTepuasiia B ¢opMare JCHTHl BPEMEHU U MEHTAJIbHBIX KapT;
pELICHUE KEMCOB U JAPYrue OLECHOUYHbIE MaTepuaibl. Huxe npusBeaeM npumepsl
HEKOTOPBIX U3 HUX.

2.1.1. 3aganus, HAaNpaBJIeHHbIE HA CUCTEMATU3ALUIO U
00001IeHHe TeopeTHYeCKOH HH(pOpMaLIUT

1. 3anojHenue Ta0ANIBLI

HazBanue Tembl buosnorus kak Hayka

Pe3yabTart 00yuenus mno OmnuceIBaTh METOIBI UCCIIENOBAHUS HA
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TEME MOJICKYJISIPHOM H KJICTOYHOM YPOBHC

O01Me KoMIneTeHun OK 02

@opmMyTHPOBKA 3aJaHMS: 3aMI0IHUTE Ta0IULy “Bkiag ydyeHbIX B pa3BUTHE
ouonorun”, ykazaB yueHOTO, BPEMEHHOM MeproJ] padoThl HaJl OTKPHITUEM U
JAWTE KPATKYIO XapaKTEPUCTUKY OTKPBITHUS, UCIIOIB3Ysl MaTEpUa JICKLNH,
y4eOHHMKa, MHbIE UICTOYHUKH UH()OPMAaLIHH.

Ta6numa — Bkitaa ydeHbIX B pa3BUTHE OMOJIOTHH

VYueHslii Bpemennoi Kpatkas xapakrepuctuka paboThl y4€HOTO
Iepuoz

Kputepuu onieHuBaHuA 3a1aHUS:

“S5” - Ta0aMIIa BBIIIOJIHEHA B IIOJITHOM 00BEME

“4” - B X0/ 3aMoJHEeHUs TAOJIUIIBI MaTepUall OTPAKEH HE TOJIHOCThIO, UMEIOTCS
HE3HAYUTEIBLHBIC HETOYHOCTH, HEJOUYECTHI

“3” - B X07I€ 3aMoJHEHUsI TaOJIUIIBI MaTepUal OTPaKEH HE MOJHOCThIO, UMEIOTCS
3HAYUTEIbHBIC HETOYHOCTH, HEJIOYETHI

“2” - Tabnuna orpaxaeT meHee 50% Matepuaiia Wi HE BBIOJHEHA

2. Pa3pa0oTKa JIeHTbI BpeMeHH

HasBanue Tembl OHTOreHe3 )KUBOTHBIX U YEJIOBEKa
Pe3yabTar 00yueHus mo OnuceIBaTh CTaAUM OHTOT€HE3a )KUBOTHBIX U
Teme YeJIoBeKa

OO0mue KOMNeTeHIMHT OK 02, OK 04

DopMyJHUPOBKA 3aIaHUS: CO3JANTE JICHTY BPEMEHH, OTPAXKAIOIIYIO
3Tarnbl OHTOT€HE3a OTEJIBHOM TPYIIIbI )KUBOTHBIX WUJIM YEJIOBEKA C KPATKON
xapakTepucTrkoil. HazBanus craguii JOMKHBI OBITH PACIIOIOKEHBI B
XPOHOJIOTHYECKOM NOPSIIKE, OCHAEHBI KPATKUM OMMCAHUEM OCHOBHBIX
U3MEHEHUH, MPUIIOKEHBI pUCYHKU. 3a/IaHKE BBIMOIHIETCS B MajbIX Tpynnax (3-
4 geyoBeKa)
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3. Pa3pa0doTka MEeHTAJIbHOM KapThI

Ha3Banmne TemMbl CrtpoeHue opranusma
Pe3yabTar 00yueHust mo OnuceiBaTh CTPOCHUE U B3aUMOCBSI3b YaCTEH
TeMe MHOT'OKJIETOYHOT'O OpraHu3Ma
OO0mue KoMneTeHIMHT OK 02, OK 04

@opmyIMpOBKa 3aJlaHUsl: COCTaBbTE MEHTAJIbHBIE KapThl IO
KjaccuduKanuyu TKaHEW, OpPraHoB U CHUCTEM opraHoB. B kapre otpasute
0COOCHHOCTH CTPOCHHMS, QYHKIIUN 00BEKTOB. BBl MOXKeTe 00BEIUHATh OO bEKTHI
0 BBITTOTHAEMOUN (PYHKIIUU UIJIH 110 CUCTEME OPTaHOB.

[Ipu BBIOJIHEHUH CTYJEHTHI PACTIPEAEIISIIOTCS Ha MaJble rpymibl (1o 2-3
YyeloBeKa).  3aJaHue  SABIAETCA  NpO(eCcCHOHATbHO-OPUEHTUPOBAHHBIM.
CryaenTsl, oOy4aromuecs: npodeccuu/cnenuaibHOCTH CBA3aHHON ¢ 00BEKTOM
m3yueHus “‘Pactenus” pa3pabaThIBalOT MEHTAJIBHYIO KapTy IO CTPOECHUIO
OopraHu3Ma pacTeHuil (TpyIIbl MOXKHO pa3leiuTh MO OTAEIaM PACTCHMIA:
MOXOBHUJHBIE,  TUIAYHOBUIHBIC,  XBOILUEBUAHBbIC,  MANOPOTHUKOBHUIHEIE,
rOJIOCEMEHHBIE, MOKPBITOCEMEHHBIE). CTyneHTsl, oOyyaroruecs
npodeccun/cnenuanbHOCTA CBSI3aHHON ¢ 00bekTOM u3yuyeHus ‘“JKuBoTHbIE”
pa3pabaThiBalOT MEHTAJBHYI0 KapTy IO CTPOEHUI0 OpraHu3Ma KUBOTHBIX
(rpynmbl  MOXKHO —Pa3feNiuTh IO THIAM ¢ KjlaccaM J>KUBOTHBIX. THIIBI:
KHIIIEYHOIIOJIOCTHBIE, IUIOCKHE YEpPBH, KPYIJble YEpPBHU, KOJIbYAThIE YEPBH,
MOJITIOCKH, WieHncToHorre. Kiacchl: XpsiieBbie pblObl, JIomacTenepbie phiObI,
aMmpuOuu, TmpecMBIKaOmMKecs, MNTUIBL,  MIeKkonuTarmme). CTyIeHTHI,
oOyyaroruecs: Tpodeccruu/CrenualbHOCTH CBSI3aHHOW ¢ OOBEKTOM HM3Y4YEHUS
“YemoBek” pa3pabaThiBalOT MEHTAJIBHYIO KapTy MO CTPOCHHIO OpraHu3Ma
YeJI0BeKa.

[Tpu pa3paboTke peKOMEHYEeM UCIIOIb30BaTh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WJIU APYTOro MHCTPYMEHTA ISl CO3/IaHUSI MEHTAJIbHBIX KapT.

[Iprmep yacTh MEHTAIIBHOMN KAPTHI:

CepaEYHO-COCYAMCTAA CUCTEMA

nuueson
H{eAyAOUYHO-KMLUEUYHBIA TPAKT

KMLEYHNK ABEHAOUATUNEPCTHAA KMLWKA
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Kpurepnun onieHMBaHNs MEHTAJIBHOU KapTBhI:
«5» - 8-9 6an10B; «4» - 7 60a1710B; «3» - 5 0aLI0B

3 0das1a 2 das1a 1 6ann

Conep:kanue Nudopmarnus Nudopmarnus Nudopmarus

MPEACTABIICHA B MPEACTABIICHA, HO | IPEICTaBJICHA

MOJIHOM 00BeMeE UMEIOTCA YaCTUYHO

HETOYHOCTH
I'padpuueckoe | MHorocrynenuara | MHorocrymnenuara | [Ipocrou
opopmiieHHE g KapTa g KapTa «IaYy4YOK»
KapThl no0aBlieHUEM

KapTHHOK, 3HAKOB.

Hcnonp3oBanue

Pa3HbIX LIBETOB HA

OIPEEICHHBIX

BETBSIX.

Jlekcuko- Kapra e Kapra ne Kapra conepxur
rpaMMaTH4YecKoe | COJIEPKUT OLIMOOK | CONEPKUT IpyObIX | TAaK MHOTO IPyOBIX
opopmiieHHne U OTe4aToOK rpaMMaTUYECKUX | TpaMMaTHYECKHUX

OIKOOK WK OIHOOK U
OIEeYaToK, OIEeYaToK, YTO €€
KOTOpbIE Obl COJZIEpKaHUE
OTBJIEKAJIH TPYJIHO
BHUMAaHUE BOCIIPUHHUMAETCS
YUTATENS OT

COJIEp KaHU

4. Pa3padoTka riaoccapust

Ha3Banue TeMbl

OCHOBHBIC TTIOHITHUSA TCHETHUKHU

Pe3yabTar 00yueHus mo

TEME

OnuceiBaTh 3dKOHOMCPHOCTHU HACJICACTBCHHOCTH
U U3MCHYHNBOCTH

O01mue KoMneTeH N

OK 02

24




D®opMyIMPOBKA 32IaHUSI: COCTABHTE TJIOCCAPUI C ONPEIETEHUSMU IO TEME
”OCHOBHBIE MIOHATHS T€HETUKA , UCIIONb3Ysl MaTEpPUAIIbI JICKUUH, YYEOHUKH,
CJIOBapH.

IIpuMepHBIN NIEpeYeHb TEPMHUHOB:
AJbTEpHATUBHBIE TPU3HAKA
AJEeNnbHBIE T€HBI
HeannenpHble reHsbl
JIOMWUHAHTHBIN TPU3HAK
PeueccuBHbIi Tpr3HAK
['oMO3UTOTHBINM OPraHU3M
I'eTepo3uroTHBIN OPraHu3m
I'enoTun

deHoTUI

JuruOpuaHoe CKpeluBaHue
Yucras muHus

I'ubpun

HacnencreenHoCTh
N3MeHunBOCTD



2.1.2. 3aganusi, HanpaBJieHHbIe HA (OPMHUPOBAHNE HMJIH TNPOBEPKY
3HAHUU

1. @DpoHTAJBLHBINA OMPOC
Ha3Banue TeMblI Hcropust 3BOSIOLIMOHHOTO YUECHHUS
Pe3yabTar 00yueHust mo XapakTepu3oBaTh NPEANOCHUIKA U JBUKYIIIHE
TeMe CWJIbl BOBHUKHOBEHUSI MHOTO00pa3us BUOB
OO0mue KoMneTeHIMH OK 02, OK 04

IIpumepHbIN NepeYeHb BONPOCOB K (PPOHTAIBLHOMY ONPOCY
1. KakoBbl cuibHBIE U clla0ble CTOPOHBI CUCTEMBI opraHudeckoro mupa K.
JIuanes?
2. ChopmynupyiiTe OCHOBHBIE TMOJOXKEHUS 3BOJOIMOHHON Teopun XK. b.
Jlamapxka.
3. Ilepeuncinte NpeanoChUIKA BOSHUKHOBEHHUS TAPBUHU3MA
4. TlepeunciauTe OCHOBHBIE MTOJ0KEHUSI CHHTETUYECKON TEOPUU SBOJIOIUN

Kpurepun onennBanums:

«5» - OTBET NOJIHBIN, pa3BEPHYTHIN

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

«2» - OTBET HEBEPHBIN WU OTCYTCTBYET

2. IToAroTOBKA YCTHBHIX COOOIIECHHUI ¢ MPe3eHTanuel

Ha3Banue TeMbl ['eHeTHKa 4eTOBEKA

OnuceIBaTh 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
Pe3yabTar 00yuenus mno Y U3MEHYUBOCTHU

TEMe OnpenensaTs BO3MOKHOE BOSHUKHOBEHHE
HACJICACTBEHHBIX MTPU3HAKOB

O01mmue KoMneTeHUNN OK 01, OK 02

®opMyJIMPOBKA 3aJaHUsI: TIOJITOTOBLTE YCTHOE COOOIEHUE U MTPE3CHTAIUIO
00 0JTHOM HACJICICTBEHHOM 3a00JIeBaHMH U3 IepeuHs. PaboTa BhIMONIHIETCS B
napax. B cTpykType cooOIIeH s 1 TPe3eHTALIMH HEOOX0IUMO OTPa3HTh:

1. HasBanue 3a001eBaHust
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7.

Tunuszanus 3a00J1eBaHUA

a. A) TeHOMHOE / TEeHHOE / TIOJTUTEHHOE / XPOMOCOMHOE
b. b) ayrocoMHO-TOMUHAHTHOE / ayTOCOMHO-PETIECCUBHOE /

CICINNICHHOC C ITOJIOM

CymHocTh MyTaluu (Ha KJIETOYHOM YPOBHE)
Knunnueckue nposiBneHus 3a001eBaHus

YacroTta BCTpeuaeMoCTH
JIlmarHoctuka
Ncrounnku nadopmaium.

IIpumepHbIii epeyeHb HACIEACTBEHHBIX 3200/IeBaHUI YeJI0BeKa

Cunapom OHrenbmMaHa
MyxkoBucuuI03

Cunapowm [Iupcona
Cunpapowm [layHna,
Cunnpom Knaitnpensrepa,
Cunpapowm Illepemesckoro-
TepHepa,

Cunapom DpaBapca,

Yek-JIUCT 17151 OLIEHKHU NPe3eHTAIUN
OueHnTe Npe3eHTALMIO 10 CIAEAYIONIUM KPUTEPHSIM:

8. CHHIPOM «KOIIAYbETO
KpUKa»

9. CepnoBUIHOKIETOYHAS
aHEeMMUsI

10.Hetipodubdpomaros

11.JanpTOoHU3M

12.T'emodunus

13.®enunkeTonypus

DNeMEeHTBI Coaep KaHus

Hanuuue | OTcyTcTBUE

1. TUTyJIBHBIN CHAN

1.1 | Ha3Banue 3a001cBaHus

1.2 | CBenenust 06 aBTOpax

2. Jlana moytHas TUNIH3AUs 3a00JICBaHUS

3. | Iloka3aHa CylIHOCTh MyTallM1

4. | Onucanbl KJIMHUYECKHUE MPOSBICHUS
3a00JICBaHUS

5. | Ykazana yactota BCTpE4aeMOCTh

6. Onucana qIuarHoCTHKa

7. | YKa3aHbl HICTOYHUKU UH(DOpMAIIUU

8. CoOnroneHrne eIMHOr0 CTUIIS

MMpE3CHTAINH
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9. | Marepuain ObU1 HHTEPECEH

10 | Marepuan ObLIT HOJIe3€H

IIkaJia nepeBoja 6a/JI0B B 0TMETKY

12-11 6amnoB - «5»

10 - 8 6amnoB - «4»

7-6 06amnoB -«3»

Memnee 6 6amI0B WM OTCYTCTBUE PAOOTHI - «2»

I[OHOJIHI/ITCJ'IBHBIC CBeACHUA IJIA NpemoaaBarTeisi.

B OeiIax n30exxaHue IIOBTOPCHUSA TCM HpGSCHTaHHﬁ, IIpCIIo4aBaTCIro
PCKOMCHAYCTCA PACIIPCACINTE KOHKPCTHBIC TCMbI CPCAH I'PYIIIT YHAIIUXCA.

3. OueHuBaemMasi JUCKYCCHSA

Ha3Banue Tembl buocdepa - rmodanpHas FKOIOrHYECKas CUCTEMA

OnuceIBaTh CBA3b MEXKY OPTaHU3MOM U CPEAOU

Pe3ysabTart 00yueHus mno ero oOuTaHus

Teme YcTaHaBIMBaTh CBA3b MEKIY CTPYKTYypaMH
ounocdepnl

O01mmue KoMNneTeHUNN OK 01, OK 02, OK 07

IIpumepHBIN epevyeHb BONPOCOB K OLIEHUBAEMOM TMCKYCCHHU

1. T'moGanpHOE MOTEIUICHKE: MU} WK peaTbHOCTh? UTO BaM M3BECTHO O
naHHOM siBjeHUM? Kakue (pakThl CyIeCTBOBAHUS WA OTCYTCTBHUS
IJI00QJIBHOTO MOTEIJICHUS BaM U3BECTHBI?

2. OOwscHUTE, Kakue (HaKTOPhI OTPAHUYUBAIOT PACTIPOCTPAHECHUE KU3HU B
atMocdepe, murocdepe, ruapocdepe.

3. Kak M0xHO 0XapakTepru30BaTh HCTOPUICCKHUE U3MEHEHHS POJIH YeTIOBEKa
B Onocdepe?

4. B 4€M COCTOUT IIEHHOCTh OXpaHbl OropazHoobOpasusi? UTo nmpuBoaUT K
COKpAIICHUIO OMOJIOTHYECKOTO pazHooopazusa? [louemy s
YeJI0BEYECTBA BaXKHO HE JIOMYCTUTh 00eHEHUs] OMopa3HooOpa3usi?

Kpurepun ouenuBanums:

«5» — AKTMBHOE ydacTM€ B JHCKYCCHUH. BBICKa3plBaHHE COOTBETCTBYET
3aJaHHOM  TeMe, XapaKTepus3yeTcsi BBICOKOM  HMHPOPMATUBHOCTBIO U
OpPUTMHAJIBHOCTBIO, apTyMEHTHI IOJKPEIIEHbI YOS IUTEIbHBIMU IPUMEPAMH.
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«4» - JlocTaTouHO aKTUBHOE Yy4dacTMe B JAuckyccud. Jlomyckaercs
HE3HAYUTEIPHOE OTKIOHEHHE OT TEMBl IJUCKYCCHHM. BBICKa3bIBAHME HOCHT
OTYACTU TPUBHAJIBHBIA, TOBEPXHOCTHBIM Xapakrtep. He Bce apryMmeHTsl
MOAKPETIEHBI IPUMEPAMHU.

«3» — IlaccuBHOE ydacTHe B JUCKYCCHUHU. BBICKa3bIBaHHME XapaKTEPHU3yeTCs
HU3KOM HMH(OPMATUBHOCTBIO, CTEPEOTUIIHOCTBIO, HE OTPaKaeT IOJHOIO
INOHUMAaHUSl TEMbl JUCKYCCUU. ApPryMeHThl C(HOpPMYIHpPOBaHbl aOCTPaKTHO.
IIpuMepsl OTCYTCTBYIOT.

«2» - IlaccuBHOE y4acTue B JHUCKYCCHH. BBICKa3bIBaHHE HE COOTBETCTBYET
3aJJaHHOW TeéM€e, OTCYTCTBYIOT apIYMEHTHI B [10JIb3Y KaKOW-TMO0 TOUKHU 3PEHMUSL.

JlonoJIHUTeIbHbIE CBEeACHHS VISl PenoxaBaTes.

Jluckyccuto MoAepupyeT npemnoaaBateib. B Haualie AUCKYCCUU OH 3a/1aeT
CIIylIaTeJIsIM HECKOJIBKO KITFOUYEBBIX OCTPBIX BOIIPOCOB, MOOYK/Iasi UX BCTYIHUTh
B 00CyxJeHue. Jlanee moCcTeneHHo B X0/1e AUCKYCCUU 00CYKIA0TCS BCe
MTOCTaBJIEHHBIE BOIIPOCHI, YYACTHUKH BBICKA3bIBAIOT CBOE MHEHHE.

4. O0cyxaeHue Mo BONPOCaM JeKINH

Ha3BaHue Tembl JKu3HeHHbI HUKIT KIeTKU. MuTto3. Melio3
Pe3yabTart 00yueHus mno XapakTepu30BaTh )KU3HEHHBIN LUKJT KIIETKH
TEME

OO0mue KoMneTeHIMH OK 02, OK 04

IIpuMepHbBIi epeYeHb BONPOCOB JJIs1 00CYKACHUS
Kakune n3mMeHeHus B KIETKE MPEIECTBYIOT ACICHUIO?
2. Oxapaxrepusyite a3bl MUTO3a U KPATKO PACCKAKUTE, KaK MTPOUCXOIUT
3TOT Mpolecc.
B dem 3aknrouaercs OMOJI0THYECKOe 3HaUYeHUEe MUTO3a?
UeMm Melo3 OTIIMYAETCA OT MUTO3a?
B dem 3aknrouaercs OMoI0rnuecKkoe 3HaueHue Meiio3a’?

[E—

o

5. Tect

Ha3zBanue TeMbl BzaumoneiicTBre reHOB

OnuceiBaTh 3aKOHOMCPHOCTHU HACJICACTBCHHOCTH
N U3MCHYMBOCTH
OHpeI[eJ'IHTB BCPOATHOCTb BOBHUKHOBCHMH

PesyabTat 00y4yeHus no
Teme
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HACJICICTBEHHBIX IPU3HAKOB IIPU PA3JIMYHBIX
B3aUMOJIENUCTBUSIX T€HOB

OO0mue KoMNeTeHINN OK 01, OK 02

IIpumep TecTOBOrO 3a1aHUSA
1. K B3aumoieficTBUSIM aJIJIEIbHBIX T€HOB HE OTHOCST:
1) snucras, noMuMepuro, MoIuGUIUPYIOIEe IEHUCTBUE T€HOB
2) Koorepauio, MHOKECTBEHHBIN aJlIeNIn3M
3) cBEpXJOMHUHUPOBAHUE, KOMILIEMEHTAPHOCTb
4) KOJOMHUHUPOBAHKE, MPOMEKYTOUYHOE JOMUHUPOBAHHE
2. IlposiBieHne y Te€TEpO3UrOT IPU3HAKOB, ACTEPMHUHUPYEMBIX JBYMS
aJuIesiMU HaOIIoAAeTCsl MpU:
1) cBepx1IOMUHHUPOBAHUU
2) snucTase
3) KOJOMUHUPOBAHHUH
4) onumepun
3. HacnenmoBanme 4eTBepTOM TIpynInbl KPOBH  OTHOCAT K  THUILY
B3aNMOJICUCTBUA:
1) KOmOMUHUPOBAHHE
2) CBepXJOMHHHPOBAHUE
3) moyiHO€ JOMUHHUPOBAHUE
4) mpomMeKyTOYHOE JOMHUHUPOBAHUE
4. HacnenoBaHre IIMHIIWIUIOBOM OKPACKM Y KPOJHMKOB KOHTPOJUPYETCA
Tpems ayutensamu: 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 HOBOOOpPa30BaHUI TMPU COBMECTHOM JEHCTBUU ABYX
JTOMUHAHTHBIX HEAJIEIbHBIX TE€HOB, KOrJla B TOMO3WIOTHOM WM B
reTepO3UrOTHOM COCTOSTHUM Pa3BUBAETCsI HOBBIM MpHU3HAK, HAOII0qaeTCs
IpH:
1) komMIIEMEHTapHOCTH
2) Koonepaluu
3) MOJTHOM JOMUHUPOBAHUH
4) neficTBUM T€HOB-MOIU(PUKATOPOB
6. Ecim  oIMH JIOMMHAHTHBIM TE€H TOJABISET JEHCTBUE APYroro
JOMHUHAHTHOT'O T'€HA, TO - 3TO MIPUMED:
1) perieccuBHOTO ANUCTa3a
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2) noAuMepHuu
3) IOMHUHAHTHOTO SIKCTa3a
4) MHO>KECTBEHHOTO aJJIeTIu3Ma

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

2.1.3. 3apanus, Hanpas/ieHHble HAa (POpPMHpPOBAHUE YMEHUH M
HABBIKOB

1. JlaGopaTopHasi padora

[Ipu m3yuenun nucHMILUIMHBL “Buosiorus” MpeayCMOTPEHO BBITOIHEHUE
1a60paTOPHBIX PadoT:

Tema 1.3. buonoruveckm BaxKHbIe XHUMHYECKHE COEIUHEHMS:
Jlabopatopnasi pabora “Onpenenenue ButamuHa C B TPOJyKTaxX MUTAHUS
Jlabopatopnas pabota «I uapodunsHo-THIPOPOOHBIE CBOMCTBA JIUITHIOBY.

Tema 1.4. CTpyKTYpHO-(QYHKIHOHAJIbLHASI OPraHU3aAlMs KJIETOK:
Jlaboparopnass pabora «CTpoeHHE KIETKU (pacTeHUs, *KUBOTHbIC, T'pUOBI) U
KJICTOYHBIE BKJTFOUCHUS (kpaxma, KapOTUHOU/IBI, XJIOPOTLIACTHI,
xpomoruiactel)»;  JlabopatopHnas pabora  «IIpoHuiraemMocTs  MeMOpaHbI
(T1a3Momu3, IerIa3MOJIn3).

Tema 4.5. BausiHMe CcOUMATIBHO-IKOJOTMYECKHX (PAKTOPOB Ha
310poBbe 4enoBeka: JlabopatopHas pabora Ha BbIOOp: «YMCTBEHHas
pabotocniocoOHOCTRY uiu «BnusHue abmoTwdeckux (PakTOpoB Ha UEJIOBEKa
(HU3KHKE U BBICOKHE TEMIIEPATYPHI)»

Tema 6.1. OcHOBHBIE MeTOAbI 0MO3KOJIOTHYECKUX HCCIIEI0BAHNI

Jlabopatopnass pabota Ha BbIOOp TO MUHU Tpynmnam: «BnusHue
TEeMIIepaTyphl Ha pocTa U (PU3HOJOTUUECKYIO aKTUBHOCTh JPOMIKEBBIX KIETOKY;
«BnusHUE yraeBoaoB Ha pocTa U (PU3MOIOTHYECKYI0 aKTUBHOCTH JPOXKIKEBBIX
KJeTok»; «CoueTaHHOE BIIMSHHE TEMIIEpaTypbl M YIJIEBOJAOB Ha poOCTa U
(U3HOJIOTUYECKYIO AKTUBHOCTD JIPOKIKEBBIX KIETOK)

31



OGopynoBanne saGoparopum W padounmx MecT JadOpPATOPHHU:
MUKpPOCKOIIbI, CEKYHJIOMEp, TOHOMETp, JiabopartopHas mnocyaa (IIpoOUpKH,
MOJICTaBKHU JIJIs1 TPOOUPOK, MMUHIIETHI, TIECOK, CTYIIKHU C MTeCTUKaMH, TTPEIMETHBIC
M TIOKPOBHBIC CTEKJIa, CTEKISHHBIC TMaJOYKH, MPEMapoBAIbHBIC WIJIBI,
dbunpTpoBambHas Oymara (caJipeTkH), CTakaHbl) THIEPTOHUYECKUM PacTBOP
XJopuaa Hatpus, 3%-HbII pacTBOp TEPOKCHIA BOAOPOAA, PacTBOp ioja B
HOIUCTOM Kanmuu, TIHIEPUH, KIyOHW KapTodens, JUCT 3JI0JeU KaHAJICKOH,
10 psOWMHBI OOBIKHOBEHHOW (psOMHBI WM TOMAaTa), JIYK pEImYaThIi,
pa3BeJIcHHBIC B BOJIC APOXIKH).

[TpuBenem npumep 1abOpaTOPHON pabOTHI

Ha3BaHue Tembl CrpyktypHO-(YHKIIMOHATBHAS OPTaHU3ALIMS
KJIETOK

Pa3nuuate cyliecTBeHHbIE MPU3HAKU CTPOCHHUS
KJIETOK OpPTraHU3MOB Pa3HbIX [IAPCTB KUBOU

Pe3yabTart 00y4eHnus mno
MIPUPOJIbI

TemMe
[IpoBoauTh HaOMIOAEHUE KIETOUHBIX CTPYKTYp U
UX U3MEHEHUH C TOMOILBIO MUKPOCKOTA
O01mmue KoMNeTeHUNN OK 01, OK 02, OK 04

JlabopaTtopHas pabora «CTpoeHHe paCTUTEIHHOM, )KUBOTHOM, TPUOHOMN KIIETKI

Llenap paOoThI: 3aKpENUTh YMEHUE TOTOBUTH MUKPOIIPENapaThl U pacCMaTpUBaTh
UX M0J MUKPOCKOIIOM, HAXOJIUTh OCOOCHHOCTH CTPOEHUS KIIETOK Pa3TUYHBIX
OpPraHU3MOB, CPAaBHUBATh UX MEX]y COOOM.

1.Boopocs! Juig IomycKa K JJa00paTopHOU padoTe.

1. Ha3oBuTe OCHOBHBIE YaCTH MUKPOCKOIIA U OMUIINTE UX (DYHKIIUH.
2. YTo Takoe NMpeIMETHOE U MOKPOBHOE CcTeka? [[Jig 4ero oHu Hy>KHbI?
3. [lepeunciuTe OCHOBHBIE MTpaBuiia pabOThl C MUKPOCKOIIOM.

2 IlpoBeieHne OIBITOB

O6opynoBanue u mocysaa Marepuainbl 1 peakTUBbI
1. Mukpockorbl 1.Bona
2. IlpenMeTHbIE U MOKPOBHBIE CTEKIA 2. Pa3BenieHHbIE B BOJIE JPOKKHU
3. CTeKkJIAaHHBIE TAJTOYKH 3. JIyk penyatbii
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4. CrakaHbl

5. ®unpTpoBanbHas Oymara (canderka)

6. CTepuiIbHBIN MINIATENh

AJITOpUTM TPOBEACHUS PAOOTHI

Bomnpocs! u 3ananus

e 1. M3yuyenue crpoeHust
PACTUTENbHOM KICTKH
1.1. CHATB ¢ BHYTPEHHEN IOBEPXHOCTH
MSICHCTOM YEIIyH JIyKOBHIIBI TOHKYIO
IUIEHKY — SIUAEPMY;
e 1.2. [TomecTUTh KyCOUYEK SMUAECPMBI
Ha IIPEIMETHOE CTEKJIO B KAILIIO
BOJBL;
e 1.3. HakpbITh OOBEKT TOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMOTpETH KIIETKHU SIUAIEPMBI
MO/ Pa3JIMYHBIM YBETUUEHUEM
MHUKpPOCKOIa

Onpenenute GopMy KIETOK,

o Haipure sapo, Bakyoun,
000JI0UKY KJIETKH.

e 3apucyiTe HECKOJIBKO KJIETOK
AIHUAEpMBbl, 0003HAYMB HA
PHUCYHKE: LIUTOIIA3MY, SIIPO,
BaKyOJIH, 000JIOUKY KJIETKH

2. U3yyeHue CTPOCHUSA KUBOTHOM
KJICTKH

2.1. IIpoBecTr CTEPUIIBHBIM IIITATEIIEM C
JIETKUM HaXXUMOM MO HEOY WUJTU IO JIECHAM;
2.2. HanecTu KanenbKy CIIOHBI Ha
IIPEAMETHOE CTEKJIO U HAKPBITH €€
ITIOKPOBHBIM CTEKJIOM;

2.3. PaccMoTpeThb npenapat npu O0JIbIIOM
YBEIMYECHHUH C IPUKPBITON quadparmon
KOHJIEHCATOpA.

PaccmoTpuTe Ha KOHYMKE IIIIaTens B
KaIeNbKe CIFOHBI CIYIIEHHBIE
KJIETKHU DIIUTEIUS
PaccmoTpute Ha npenapare
OTJEJIbHBIE KPYIIHBIE TUNIOCKUE
KJIETKH HETIPABUILHON (OPMBI.
Bonpnias 4acTe KJIETOK MEPTBBIE,
II0OTOMY B HUX XOPOILO 3aMETHO
ApPO.
e 3apucCyiTe HECKOJIBKO KJIETOK,
0003HauYbTE AP0 U
LUTOIIA3MY.

3. U3yueHue CTPOEHUS KJIETKH
ApoxKei (rpudbl)

3.1. [ToMecTUTh CTEKIIIHHOM MAJIOYKON
KaIuIio pacTBOpa C IPOXKKAMU Ha
MPEIMETHOE CTEKJIO;

3.2. HakpbITh €€ TOKPOBHBIM CTEKJIOM.
Ecnu ecTb U3NMMILIKY KUJKOCTH, yIaTUTE
€€ C IOMOIIbI0 PUIBTPOBATBHOM OyMaru

Haiinure npoxKeByro KIETKY,
paccMoTpeTh ee (popMy U OTAETIbHbBIE
YacCTH.

3apucyiiTe HECKOJIBKO KJIETOK,
cJieJlaiTe MOAIINCH.
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(canetkn);
3.3. Paccmotpets npenapar mnoj
MHUKPOCKOIIOM

HNT1oroBasi KOHTPOJIbHAS YACTh JIA00PATOPHOI PA0OTHI (BLINOJIHHUTH
MUCbMEHHO):
1. V3 xakuX OCHOBHBIX YaCTEH COCTOMT JIF00ast KiIeTKa?
2. UYto 00111€ro UMeeTCsl B CTPOEHUU PACTUTEIBHOM U )KUBOTHOM KJIETOK?
3. UeM pa3nuyaroTcsi 3TU KIETKU?
4. Yem 0OBACHUTD, YTO, OYTy4IH YCTPOCHHBIMU TI0 €IUHOMY TUIAHY, KICTKH
BEChMa pa3zHOOOpa3Hbl 1o opme U pazmepam?
2. IIpaKkTHKO-OPHEHTHPOBAHHbIE PACYETHBIE 32/IaHUA

Ha3Banue TemMbl [Tomynsmus, cooO1IecTBa, YKOCUCTEMBI

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

Pe3yabTart 00yueHus 1o ero oouTaHus

TEeMe VYcraHaBIuBaTh CBA3b CTPYKTYPHI U CBOMCTB
3KOCHCTEM

OO01mue KoMNneTeHUNN OK 01, OK 02, OK 07

Haspanue 3amanus: Pacuer cpoka ucyepnaHusi NPUPOAHBIX pecypcoB

®abyna: Pa3BuTue UenmoBedeCKOro oOIEeCTBa HEBO3MOXKHO 0e3
B3aUMOJEHUCTBUS C NOpUPONOM. Jl0 HEKOTOPOro BpPEMEHU OTPHULATEIBHBIE
MOCHEACTBUASL  XO3AMCTBEHHOM WM MHOM  JIEATENBHOCTH  YEJIOBEKa
KOMITIEHCHUPOBAJIM CIIOCOOHOCTHIO MPUPOJHBIX CUCTEM K CAMOBOCCTAaHOBJICHHMIO.
Ho x cepennHe nBaanmaToro CTOJIETHS CUTyalusi W3MEHWJIACh: OKpYKaromas
MPUPOHAS Cpela YXKE€ HE B COCTOSSHUM KOMIIEHCUPOBATh ITOJHOCTBIO
MOCEACTBUAS BO3IAEHCTBUS pPOCTa YHUCICHHOCTH JIIOAEH M  PACIIMPECHUS
IIPOMU3BOJCTBA. 3arpsi3HEHbl BOJA, BO3IYyX, PACTEHHMs, BBINAJAIOT KUCIOTHBIE
JOXIH, 3PO3HsI BBIBOAUT MOYBBI U CEIBCKOX03IHCTBEHHOTO 000POTa, MOJIIPHBIE
JBJbI TAIOT U3-3a NMOTEIUICHUS KIMMAaTa, UCYE3al0T MHOTUE BUJIBI KUBOTHBIX U
pacTeHMid, HacelleHne NpUoOpeTaeT XpOHWYECKHE 3a00JeBaHUs, paCTET
cMepTHOCTh.  CylIecTByrOIIME Ce4ac HMHTEHCHBHOCTh aHTPOIOIE€HHOIO
BO3JIEUCTBU BEAET HAIY IUIAHETY K UCTOILIEHUIO U IeTpaJalvu.

3amanue: OuUEHUTE CPOK MCUEpIIaHWs NPUPOJHOIO pecypca, €ciu
U3BECTEH YPOBEHb JOOBIUM pecypca B TEKYILEM rofy, a IOTpeOIeHHE PeCypPCOB
B TOCJIEyIOUIME ToAbl OyJIeT BO3pacTaTh C 33JaHHOW CKOPOCTBbIO MPHPOCTa
exerogHoro norpedsnenus. Kakoil mpupoaHbIi pecypc MMEET camblid TOJITUIN
CPOK MCUEPIIAEMOCTHU M KaKOH — HAMMEHBIIIHNA?

Nudopmanus, HeoOxoaumasi AJisi peIIeHUs

34




Tabmuna 1

Pecypc 3amac pecypca | [lo6srda pecypcea | [Ipupoct o6bema
Q, mipa. T q, MJIpI T /TOA OTpeOICHUS
pecypca TP, % B
TOJI
KameHnHbIli yrosb 6800 3,9 2
[Tpuponansiii ras 280 1,7 1,5
Hedtp 250 3,5 2
Keneso 12000 0,79 2,5
dochop 40 0,023 1,8
Menn 0,60 0,008 1,7
[uuk 0,24 0,006 1,3
CBuHel 0,15 0,004 2,2
AroMuHUN 12 0,016 1,6
Ypan 300 0,2 2
Jist pacdyeta  BOCHOJIB30BaThCA  (OPMYJION  CyMMBI  4JIEHOB  psaa

r€OMETPUYECKON MPOTPECCHH

Q= (1)

rie Q — 3amac pecypcoB, q — rogomas no0Obua pecypca, TP — mpupoct
notpebieHus pecypcea, t — Yiclio JieT.

JlorapudmupoBanue BwipaxkeHus s Q maeT cieayoomyo (Gopmyny s
pacuera CpoKa UCUepHaHus pecypca

= (i) )

100

3. Pemnenue 3amgau
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Ha3Banue TeMbl 3aKOHOMepHOCTI/I HaCJI€a0BaHUA

OnuceiBaTh 3aKOHOMCPHOCTHU HACJICACTBCHHOCTH
U U3MCHYMBOCTH

Pe3yabTar 00yueHusi no Onpenensars BEpOSTHOCTh BOZHUKHOBEHHS
TeMe HACJICICTBEHHBIX TPU3HAKOB IMPU MOHO-, JH-,
MTOJIMTUOPHUTHOM U aHATH3UPYIOIIEM
CKpeITUBaHUH
OO0mue KoMneTeHINHA OK 02, OK 04

(DOpMYJIHpOBKa 3alaHusA: pCHINTC 3a1da4r, COCTABHUB CXCMbI CKPCIINBAHU A

3ananue sBIseTcs Npo(eCCUOHATBHO-OPUEHTUPOBAHHBIM. 3aJauu JUis
CTYJICHTOB TOJIOUPAIOTCS B COOTBETCTBHHM C OOBEKTOM H3yuyeHus ‘“‘Pactenus’,
“Kupotnsie” i “YUenosek™.
[Tpumep 3a/1a4y IS CTYJIEHTOB, oOy4aroniuecs
npodeccun/crnenuaibHOCTH CBI3aHHOM ¢ O0BEKTOM M3ydyeHus “YenoBek™:
3amaya 1. V yenoBeka ajbOMHU3M M CIIOCOOHOCTh MPEUMYIIECTBEHHO
BJIAJIETh JIEBOM PYKOM — pELIECCUBHBIEC MPU3HAKHU, HACIEAYIOIINECS HE3aBUCUMO.
KakoBbI T€HOTHUIIBI POAMTENEH C HOPMAIBHOM MUTMEHTALMEN W BIAJCIOLINX
MPaBoil pyKOH, €CJIM y HUX POJUJICS PeOCHOK allbOMHOC U JieBIa’?
3agada 2. Y 4eloBeKa MPaBOPYKOCTh JOMUHHPYET HaJ JIEBOPYKOCTBIO,
Kaperjaa3ocTb Haja TolyOoryia3octeio. ['oiyOornasplii mpaBila >KEHUJICS Ha
Kaperiiazoy Inpasme. Y HUX POJWIOCH ABOE JIETEHM — Kaperiasbld JieBla U
roixy6ornaselii npasma. OT BTOpOro Opaka 3TOro kK€ MYXXYHMHBI C Kaperia3ou
IpaBIION POAWIOCH JEBATh Kaperjas3blX JeTel, OKa3aBIIMXCS IMPaBIIAMM.
OnpenenuTh TeHOTUITBI MY>KYUHBI K 00EHX KEHIITUH.
3anmaua 3. Y I[letu u Camu kapue riasza, a y ux cecTpbl Marm — royyosie.
Mama sTux nerei roiayOoriiaszas, XOTsa €€ pOJAUTENIM UMeNU Kapue riasza. Kakoit
npu3Hak nomuHupyer? Kakol mBer rma3 y mansl? Hanummre reHOTHUIBI BCEX
NEPEUNCIECHHBIX JIHII.

Kpurepun ouennBanus

“5” - Bce OTBETHI BEPHBI

“4” - nomyl1ieHa oJiHa olruOKa

“3” - momyImieHsl 2 OMTUOKH

“2” momyieHsl 3 1 6oJee omMOOK MWiIH padoTa HE BHITIOJIHEHA

4. Keiic Ha anau3 nH(pOpMALHMHU
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HazBanue Tembl buoTtexnonoruu B MeaunuHe U papManuu

AHaAJIM3UPOBATH STUUECKUE ACTICKTHI
COBPEMEHHBIX MCCIICIOBAHUN B 00J1acTH
OMOTEXHOJIOTHH W TEHETUIECKUX TEXHOJIOTHI

PesyabTat 00y4yeHus no
Teme

O0mue KOMNeTeHUN OK 01, OK 02, OK 04

Kelickl ncnonb3yroTcsi B Ka4€CTBE OLICHOUYHOIO MEPOIIPUSITUS B pa3zeie 5
“bronorus B )KU3HU, KOTOPBIN SBISETCS MPUKIAIHBIM MOJYJIEM U COCTOUT U3
nByx dyacteil. Tema 5.17 “BHOTEXHONOTMM B KU3HHU KaXJOro~ H3y4YarOTCS
HE3aBUCUMO OT MpoQeccuit/CrenuanbHOCTel 00yJaromuxcs, TeMa 2 sBJIsSeTCs
npoecCHOHaNbHO HAMPaBIEHHOW U MOJAOMPAIOTCS B 3aBUCUMOCTH U
npodeccroHanbHO HapPaBIEHHOCTH.

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

@opMyIMpOBKa 3aJaHHUS:

buotexHonoruss — KOMIUIEKCHAs HayKa, HalpaBJICHHAass HA TMOJYYEHUE
LIEJIEBOT0 MPOYKTA, C MOMOIIbI0 OMOOOBEKTOB MUKPOOHOTO, PACTUTEIHHOTO U
KUBOTHOT'O MPOUCXOXKICHUS.

MenuuuHckass OMOTEXHOJIOTHSI — OTpacib, I€Jdb KOTOPOW CO3/1aHHE
JUArHOCTUYECKUX, MPOPUIAKTUUECKUX U JIEUeOHBIX IMpernapaToB, OHA MU3y4aeT
BO3MOXKHOCTH  HCIOJIb30BAHUSI ~ MHUKPOOPTaHW3MOB, IS TOJYYCHHS
AMUHOKHUCIIOT, BATAMUHOB, ()EPMEHTOB, aHTUOMOTUKOB, OPTAHMYECKUX KUCJIOT.

CaxapHblii quabeT — 3710 3a00JeBaHMe 0OMEHa BEIECTB, MPU KOTOPOM B
OpraHu3Me HE XBaTaeT MHCYJIMHA, & B KPOBU MOBBIIIAETCS COJICPHKAHUE caxapa.
Conepxanue caxapa B KPOBH  HEOOXOIMMO  JUIsi ~ HOPMAaJIbHOTO
(GyHKIIMOHUPOBAHUS KJIETOK. Nucynun, KOTOPBIi BbIpabaThIBaeT
MOJIKEITYTOUHAs JKele3a, 00ecneYrBaeT MPOHUKHOBEHHUE TIIFOKO3bI B KJIETKH, HO
MHOTJIa TPOUCXOAUT COOM BBIPAOOTKM HMHCYJIMHA W KJIETKa HE IMOJy4aeT
HEOOXOJUMOI0 MUTAHUsI, a caxap HAKAIIUBAETCS B KPOBU. DTO MPHUBOIUT K
BO3HMKHOBEHHUIO CaxapHOro jAuabeTa pa3HbIX THUIIOB, OJWH M3 KOTOPBIX
SBJISIETCS MHCYJWHO3aBUCUMBIM. [Ipu TakoM Tume caxapHoro jguadera
3a00JIeBIINM T0KEH BCIO )KM3Hb BBOJUTH C€0€ MHBEKIIUU UHCYJIMHA.

ITo nanubiM cratuctuku, B 2014 r. KomuuecTBO OOJBHBIX CaxapHBIM
nuabetoB B Poccuiickoit ¢enepauun cocraBuino 387 maH denoBek. Ilo
HEKOTOPHIM JaHHBIM 3Ta IU(dpa KaXKIblid ro/1 yBeIMIUBaeTcs Ha 5%.

3ajgaHue: HalauTe W NOPOAHAIM3UPYWUTE PA3IUYHBIE HCTOUYHHUKHU
uHpopmaruu (HayuyHas U y4eOHO-HAydHasl JMTepaTypa, CpeliCTBa MacCOBOMU
uHpopmaruu, cetb UHTEpHET U Apyrue) mo teme kerica. OTBEThTE Ha BOMPOC
Ha OCHOBE HalAeHHBIX JaHHBIX: C 4eM CBs3aH POCT 3a0071€BAEMOCTH CaXapHbIM
nuabeToM Cpely B3pOCIIOro HACEICHHS W OMOJIoKeHHe 3aboseBanusi? Kakue
Mepbl MPOPUIAKTUKHI CaXapHOTO AMabeTa MOXKHO pealii30BaTh B MOBCEIHEBHON
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JKN3HU KaXKXKIAOMY U3 Hac? Kak Pa3BUBAJIIOCH IIPOU3BOJACTBO HHCYJIMHA KU C
KaKMMHU 3THYCCKHUMH HOPMaMU IIpHU 3TOM CTAJIKNBAJIUCh yquLIe?

[ToaroToBhTE yCTHOE COOOIIEHHME C TIpe3eHTalMeld, B KOTOPOM
HEO0OXOIUMO OTPA3UTh:

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

2. PacnpocTpaHeHHOCTh CaxapHOro auadeTa Cpeau HAaCEJICHHsI CBOETO
pervoHa 3a IMOCJEeIHUE TPU Toja, MPOAHAIU3UPOBAB HAyUYHbIE MyOJMKAIUU U
CTATUCTUYECKYIO0 OTYETHOCTH (B TOM UYHMCJIE OTYEThI ['0Cy1apCTBEHHOTO peecTpa
caxapHoro auadeTa);

3. PacnpocTpaHEeHHOCTb CaxapHOro Juabera Cpead  HacCeJCHHs
Poccuiickoii ¢denepanuu 3a mociaeAHUe TPU roja, TPOAHATU3UPOBAB HAYUHbIE
nyOJdMKAlMd M CTAaTUCTUYECKYI0 OTYETHOCTh (B TOM YHCIE€ OTYETHI
['ocynapcTBeHHOr0 peecTpa caxapHoro nuabera);

4. TlpenmonaraemMple MPUYMHBI U3MEHEHHUS 3a00J€BAEMOCTH CaXapHBIM
IMa0eTOM U NX 0OOCHOBAHHE;

5. Bo3mosHbIe Npo(UIaKTUYECKHE MEPOTIPHUSITHS;

4. MeTo/1bl IOJIy4E€HUS UHCYJINHA,;

5. Otpa3ure 3TUYECKUE aCIEKThl KCIOJIb30BAHUA OMOTEXHOJIOTMH NpU
IPOU3BOJCTBE UHCYJINHA.

JI7ist co3manusi KaYeCTBEHHOM Mpe3eHTAIlM HE00X0IMMO COOIOATh Pl
TpeOOBAHMIA:

OO0uue 1. Tlpe3eHTanus HOKHA HAUMHATHCS C TUTYJIBHOTO ClIaiija,

TpeOOBaHHUS IJI€ YKa3bIBa€TCs TeMa, CBEACHUS 00 aBTOPE U T.II.

2. Ha cnaiinax He0OX0AMMO pa3MeIlaTh TOJIbKO T€3UCHI,

KJIFOUEBbIE CJIOBa, rpauyecKkrue MaTepuabl (CXeMBbl,

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

Hcnonb30BaTh €UHBIN CTUITE OPOPMIIEHUS.

4. KonuyecTBO cnaiiioB JOJKHO OBITH JIOCTATOYHBIM JUIS
PacKpBITHsI TEMBI, HO HE Ooiiee 20-Tu.

(98]

Mpudter 1. Cnenyer HCII0JIb30BaTh CTaHJIApTHBIE, LHIMPOKO
pacnpocTpaHeHHbie TpUdThI, Takue kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u 1p.;

2. Pasmep mipudTa nns 3arojJoBKOB — HE MeHee 24, s
uHpopmaruu He MeHee 18.

3. He pexomenmyeTcs UCTIONB30BaTh Pa3HbIE TUIIBI MPUQPTOB
B OJIHOM MPE3CHTALUU.

4. Jlng BeIACIHCHUS HWHPOPMAIUHM CJIACAYET HCIOJIB30BaTh
KUPHBINA PUPT, KypCUB WUITU MOTYEPKUBAHUE.

5. He 3n0ynotpe6asiTh NpONUCHBIMU OyKBamu.
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®onH 1. XKenatenpHO HCIONB30BaTh OJHOTOHHBIM (POH HESPKUX
NaCTEIbHBIX TOHOB.
2. Jns poHa npeanoYTUTENbHBI XOJI0IHBIE TOHA.

Hcnons3oBanue | 1. Ha ogHOM cnaiine peKOMEHIyeTCsl UCIIOIh30BaTh HEe OoJee

1BETa 3-X LIBETOB: OJUH s (OoHA, OAMH ISl 3arojOBKa, OJIUH
JUTSl TEKCTA.

2. Hns ¢poHa U TEKCTa UCTOIB30BATh KOHTPACTHBIE 1IBETA.

IIpencraBnenue | 1. Pekomenayercs MCHONB30BaTh KOPOTKHE CIIOBA W

uHpOpMaIuu IIPEIIOKEHHUS.

2. MUHMMHM3HPOBATh KOJMYECTBO NPEIJIOrOB, HApEUYuH,
IIPUIAraTeabHbIX.

3. 3aroJ0BKH JOJKHBI IPUBJIEKATh BHUMAaHHE ayIUTOPUHU.

O0beM He crout 3amnojHsATH OJIHH cnaﬁm CJIUIIIKOM OOJIBIINM
I/IH(l)OpMa]_II/II/I 00BEMOM I/IH(l)OpMa]_II/II/IZ Joogx MOryr CIMHOBPCMCHHO
3aIIOMHHTE HE OoJiee TpECX (1)aKTOB, BBIBOJOB, OHpe,Z[GJ'IeHI/Iﬁ.

5. YueOHo-ncc/ien0oBaTeILCKUI MPOEKT

Ha3Banue Tembl BH03K0IOrnYECKU IKCTIEPUMEHT

[TpoBOUTH OMOAKOIOTUYECKUHN IKCTIEPUMEHT
[1nanupoBaTh OMOIKOIOTMUECKUN IKCIIEPUMEHT

Pe3yabTart 00yueHus mno
NHTtepnipeTupoBaTh pe3ybTaThl MIPOBEICHHOTO

TEMe
OMO2KOJIOTUYECKOTO IKCIIEPUMEHTA C
HCTIO0IL30BAHNEM KOJIHYECCTBECHHBIX METOIOB
O01mmue KoMNeTeHUNN OK 01, OK 02, OK 04, OK 07

Y4eOHO-UCCICTOBATEILCKIM MPOCKT SBISETCS OCHOBHBIM CITOCOOOM
OIICHKU PE3yJIbTaTOB 00y4YeHUs, CHOPMHUPOBAHHBIX Yy OOYYAIOIIUXCS B XOJE
OCBOCHMS pazzena 6 “bruo3K0oI0rHdecKre UCClIeI0BaHus .

Cpenu pa3nu4HBIX TEXHOJOTHUW MPOEKTHOE O0ydeHue 00JIamaeT psaoM
MPEUMYIIECTB:  TO3BOJSIET  OOydYalIIeMycs  CaMOCTOSTENbHO  (Tpu
KOHCYJIbTATHBHOM TOJJIEPKKE TperoaBaTeis) A00bIBaTh 3HAHUA, paboTas ¢
MHOTOYHUCJICHHBIMA WCTOYHHKAMU WH(OpMaIuu, mpudopamMu U 1a60paTOPHBIM
000OpyZI0BaHUEM, ¥ OJTHOBPEMEHHO B JIEJIOBOM OOIIIEHUHU C OJHOTPYIITHUKAMHU
pa3BUBaTh KOMMYHUKATHBHBIC YMEHUS U HABBIKH.

Jist  yueOHO-HMCCNeOBaTeIbCKOTO  MPOEKTa B paMKax OMOJIOTUH
HamOoJiee oNnTUMalIbHA IPyIoBas popma paboThl HaJl TIPOEKTOM.

Tembl y4eOHO-UCCIIENOBATENHCKOIO MPOEKTA, MPUBEACHHBIE HUXKE,
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ABJISIFOTCS TPUMEPHBIMU U MOTYT OBITh MOJEPHU3UPOBAHBI 110 PETMOHAIBHbBIE
OCOOCHHOCTM H C YYeTOM TMOjJy4yaemMod ywammmucs mpodeccueit
(cnenuanbHOCTHIO):

[IpumepHbIe TEMAaTUKU y4E€OHO-UCCIIEIOBATEIBCKOTO MPOEKTA!

1. Ouenka kauecTBa aTMOC(HEPHOTO BO3IyXa

2. OneHka KayecTBa I04YB METOAOM (PUTOTECTUPOBAHUS

3. OueHka KayecTBa BOJ IOBEPXHOCTHBIX BOJOEMOB MO
OpPTraHOJIENITUYECKUM U (PU3UKO-XUMUYECKUM CBOMCTBAM

4. Bnusnue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIIMX PACTEHUIA

5. BumsiHME CONEBOro 3arps3HEHHsI HA POCT U PA3BUTHE CEMSH BBICIIHNX
pacTeHUN.

CtpykTypa y4eOHO-MCCIEIOBATEIbCKOIO MPOEKTa BKJIIOYAET MSATh
OCHOBHBIX 3Tarla.

OcHOBHbBIE IIard MEpPBOrO 3Tala BHIIOJHEHHUS NPOEKTa: OOOCHOBAHME
aKTyaJJbHOCTH BBIODAHHOM TEMbl, BBIABICHUE NPOOJIEMBbl HCCIEI0BaHUS,
(opMynupOBaHUE THIIOTE3bI, IOCTAHOBKA LIEJIM U 3aja4 UCCIEN0BaHus, BbIOOp
METOJIOB HCCIENO0BaHUs, BBIOOp TOUYeK OTOOpa NPoO Ha TEPPUTOPUU
UCCIIEJIOBaHMsI,  ompenesneHue  (GopMbl  HPEJICTaBICHUS  PE3yJIbTAaTOB
UCCJIEI0BAHNUS, OIIPEIECIICHUE ITANOB U COCTABJICHUE TUIAHA UCCIIEA0OBaHMS.

Bropoii stan Bkimodaer B ce0s MOATOTOBKY HEOOXOIMMON MOCYIbl U
Marepuana sl 3KCIEPUMEHTa, MPOBEACHUE HKCIIEPUMEHTA, MEPUOIUUYECKYIO
MpOBEpKa TEYEHMs] IKCIIEpUMEHTa/ cOOp Marepuana B BBIOPAHHBIX TOYKax
oTbopa mpooO.

B nmepuom  Tperbero - 3rama  MPOBEACHHS  OMOIKOJIOTHMYECKOTrO
UCCIIEI0OBaHMs, OO0yYaroluecs MOJIy4aloT IEPBUYHBIE 3KCIEPUMEHTAIbHbIC
JaHHbIE, TPOBOAST CTATUCTUYECKYIO OOpaOOTKYy MOJYYEHHBIX JAaHHBIX,
OPOBOJAST aHAIM3 PaA3IUYHBIX HCTOYHUKOB HHGPOpMalMd B paMKaxX TeMbl
IIPOEKTA.

Ha yeTBepToM a3tane, 00y4aromuecs BISIBISIOT 3aKOHOMEPHOCTH MEXITY
UCCIIEyEMbIMU 00BEKTaMU, IIPOLIECCAMU U SIBJICHUSIMH, (DOPMYIHPYIOT BBIBObI
U pa3pabaThIBalOT MPOTHO3bI, MPOBOJAT OIICHKY KayecTBa HCCIIETYyEeMOIo
0o0BEKTa MO pe3yJbTaTaM OMO3KOJIOTHYECKOTO aHaIH3a.

Ha 3aBepmatoniem »sTame mnpoBOAUTCS O(OPMIIEHHE PpEe3yJbTaTOB
BBINIOJIHEHUS  YYEOHO-HUCCIEA0BATEIbCKOTO MPOEKTa B COOTBETCTBUU  C
3a/laHHBIMU TPEOOBAHUSMHU U MPEACTABICHUE PE3YyIbTATOB Ha 3aLIUTE MPOEKTA.

[IpuBeneM npumep  OMMCaHUS  JTANOB  BBIIOJHEHHS  y4eOHO-
UCCJIeI0BATENBCKOrO MPOEKTA:

VYBaxkaemble cTyleHThl! B pamkax mpoekTta BaM HEOOXOJUMO MPOWTH
MATH ITAroB pabOThI HAJ Y4eOHO-UCCIENOBATEIHLCKUM IMPOEKTOM OT BBIOOpa
TEMBI JI0 MyOJIMYHOM 3aIIUThI TOJYY€HHOTO pe3yibTara.

Ha nepBowm srane:

- copmupoBaTh KOMaHIy MPoeKTa (2-3 JenoBeka);
- BBIOpaTh TEMY y4eOHO-UCCIIEIOBATENBCKOTO MPOEKTA;
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- 00OCHOBATh AKTYaJIbHOCTh BEIOPAHHOM TEMBI;

- BBISIBUTH IPOOJIEMBI HCCIIEI0OBAaHUS, CPOPMYTUPOBATH THIIOTE3Y;

- mogoOpaTh METOJIbI UCCIIETOBAHUS B pAMKaX CBOEIO MPOEKTA;

- BBIOpaTh TOYKM 0TOOpa MpoO HA TEPPUTOPHUH UCCIIECTOBAHUS

- chopMynupoBaTh L€ U 3a/1a41 UCCIIETOBAHUS;

- COCTaBWTH IIJIaHA UCCIIEIOBAHUS.

Ha BTopom arane:

- IOATOTOBUTH HEOOXOAMMYIO IOCYAY U MaTepuaia s
HKCIIEPUMEHTA;

- IIPOBECTHU HIKCIEPUMEHTA, IEPUOIUNYECKU IIPOBEPSISI ETO TEUEHHE
(TIpu AU TENILHOM MOCTAHOBKE OMbITa)/ cOOpaTh MaTepual B
BBIOpaHHBIX TOUKaX 0TOOpa Mpoo.

Ha tperbem stane:

- TOJYYUTh NEPBUYHBIEC IKCIIEPUMEHTAJIbHBIE IaHHBIE;

- TMPOBECTU CTATUCTHUYECKYIO 00OPaOOTKY MOIYYEHHBIX JAHHBIX;
Ha werBepToMm drarme:

- BBISIBUTH 3aKOHOMEPHOCTH,

- c(hopMynupoBaTh BHIBOABI U J1aTh IPOTHO3 WM OLICHKY KauecTBa
UCCIIEyEMOT0 O0BEKTA 10 pe3yIbTaTaM OMO3KOIOTHUECKOTIO
aHaJu3a.

Ha 3aBepmaromem srane:

- 0OpMUTH PE3yIbTATHI BHIIOJIHEHUS yU€OHO-UCCIEI0BATENLCKOTO
IPOEKTa B COOTBETCTBHUHU C 3aJaHHBIMU TPEOOBaHUIMM;

- TMOATrOTOBUTH YCTHOE COOOUIEHUE U MPE3EHTAIHUIO;

- TMPEICTaBUThH PE3YJIbTATHI BBINOJIHEHUS Y4€OHO-
MCCJIEI0BATENLCKOTO MPOEKTA Ha 3aIUTE.

[IprmMep BBINOTHEHUS NPOEKTA:

HasBanme npoekra: OueHka kauecTBa aTMOC(EPHOIro BO3JyXa MO XBOE
COCHBI OOBIKHOBEHHOM.

IIpobsema wucciaeqoBaHMsl: ONpPEACICHUE HWCTOYHUKOB 3arps3HEHUs
BO3/yXa HAa TEPPUTOPUU HACEJICHHOTO IMYyHKTa HAa OCHOBAHUMU IPOBEIACHUS
JKCIIPECC-OLICHKM  KayecTBa  BO3/yXa 1O COCTOSSHUIKO XBOM  COCHBI
OOBIKHOBEHHOM C OTIPEJICIICHUEM KJlacca 3arpsi3HEHUs BO3/IyXa.

eab mpoekra: oOnpeaenuTh 30HBI PA3HOW CTEIEHW 3arpsi3HEHHUs, C
YKa3aHHEM UCTOYHHUKA (MICTOYHUKOB) 3arpsi3HEHUSI.

3ajgaum npoexra:

1. BeiOpath TEpPUTOPHIO UCCIICIOBAHUS U TOUKH OTOOpa MaTepuana;

2. IIpoBecTH OIIEHKY MOBPEKICHUS U YChIXaHUS XBOU;

3. OnpenenuThb Kiacc 3arps3HEeHUsT BO3yXa;

4. PazpaboTtarh KapTy 3arpsi3HEHUs BO3/lyXa, HA KOTOPON OTMETUTH 30HbI
Pa3HOM CTENEHU 3arpA3HEHUS BO3/lyXa U UICTOUHHUKHU 3arps3HEHUS;

5. [ToArOTOBUTH ¥ IMyOJIMYHO 3aITUTUTh PE3yJIbTAThl MPOEKTAa B KOMAH/IC.
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Pe3yabTaT NpoeKkTHOI padoThl 00y4aroerocs:

Kapra crenenu 3arps3HEHHOCTH aTMOC(EPHOTO BO3AyXa Ha TEPPUTOPUHU
UCCIICIOBAaHUSI C YKAa3aHMEM MCTOYHHMKOB 3arps3HEHUs; MPE3CHTALMS
PEe3yJbTaTOB MCCIIEN0BAHUS.

@®opmMa npeacTABJIEHNUS Pe3yJbTATOB NPOEKTHOM PadOThI:

3ammTa TOpPOEKTa C UCIOJIb30BAHUEM CPENCTB BU3YAJIM3alUU H
JEMOHCTpALUN MPOYKTA.

BbinoJiHeHHe poeKTa:

Bonpocsl 1J151 10nycKa K NPOEKTHOI padoTte
1. ChopmynupoBats 11eJb MIIaHUPYEMOTO SKCTIEPUMEHTA.

2. Kakue nokaszaTenu UCTIOIb3YIOTCA ISl OLIEHKH KauyecTBa aTMOC(HEpPHOTro
BO3/yXa II0 COCTOSIHUIO XBOH.

3. Kakue ucTouHuKky 3arpsi3HeHus: aTMOC(EPHOTo BO3yXa €CTh B BallleM
parioHe MPOKUBAHMUS.

4. IlepeyrCIUTh OCHOBHBIE ATAIMbI ONPEEICHUS YUCTOTHI aTMOCHEPHOTO
BO3/yXa 0 COCTOSIHUIO XBOH.

5. Kakue knacchl MOBPEXKACHUS XBOU UCIIOIB3YIOTCS B TAHHOW METOIUKE?
6. [lepeuncinure U 0XapakTepU3yUTE KIACCHl YCHIXaHUS XBOU.

7. Kakue Ki1acchl 3arpsi3HEHUS BO3yXa BBIICIISIOT?

8. OnummmTe npaBuiia 0TOOpa MaTepuaa.

9. Kakue 3arpsi3HUTENN BbI3BIBAIOT MTOBPEKICHUS XBOU?

10. Kak onpenenuth npoaoKUTEIbHOCTD KU3HU (MaKCUMaJIbHBIA BO3PACT)
xBou?

11. Ot yero 3aBUCUT BBIOOP PACCTOSHUSI MEXAY TOUYKAMH UCCIIEAOBAHUA?
12. XBor0 Kakoro rojga Heo0XoAuMO coOpaTh JJi MPOBEACHUS OLIEHKU
COCTOSIHUS aTMOC(epHOTo BO31yXa?

Dtanbl IpoBeIeHUs padOThI:
1. IToaroToBUTENbLHBIII:
- BBIOOP TEPPUTOPUU U TOUEK HCCIIEAOBAHNUS;
- cOop marepuana;
2. KamepanbHast 00paboTka cOOpaHHOTO MaTepuaa.

1. BriOpaTh TOukKM wHcclieqoBaHusl, npuMepHo 4 — 5. ToukM TOJKHBI
HaxXOJUTCS Ha OJHOM JIMHUM N0 MEpPE YAAICHHS OT MOTEHINAJIbHOTO UCTOYHHKA
3arpsi3HEHMS] B Ballell MECTHOCTM — HACEJIIEHHOI'O IYHKTA, MPOMBIIIEHHOTO
NpEaNpUsATUS WIK aBTOMaructpaiu. JKenaTeapbHo pacnosiaratb TOUYKHU MO JIMHUU
npeobyiajalonuX BETPOB — B Ty CTOPOHY, B KOTOPYIO BETE€p CHOCHUT
MTOTEHIUAIbHBIE 3arPSA3HSIOIINE BEIIECTBA.

PaccrossHne Mexay TOYKaMHM 3aBUCUT OT MOIIHOCTH HCTOYHMKA
3arpsisHeHus. Ecnu 3T0 OONbIION HACeNeHHBIM MYyHKT € MPOMBIIUICHHBIMU
OPEeANPUATASIMA U MHOTOYUCIIEHHBIM aBTOTPAHCIIOPTOM, TO PACCTOSIHUE MEXK]Y
TOYKaMHU MOTYT OBITh B npejenax 1 kM (nanbHss uioniaaka OyJeT yAajleHa OT
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ropoga Ha 5 kMm). Eciu 310 HeOonblas KOTeNbHAas, TO PACCTOSIHHE MEXIY
mommaakaMu MoxeT coctaBiiath 400 — 800 metpoB. Eciau 310 aBTOTpacca, To
20 — 200 MeTpoB (B 3aBUCUMOCTH OT MOTOKA aBTOTPAHCIIOPTA).

2. B kaxmoWi Touke 00CIEIOBaHUS HEOOXOAMMO OTOOpaTh MOJIOJbIC
JepeBbs, BbICOTOM 1-1,5 M ¢ 60KOBBIMH 1TOOETaMH HE MEHEE 8.

3. OnucaTh BBITONTAaHHOCTh Y4acTKa, IPUCBOUB COOTBETCTBYIOIIMNA OasI
(1 — BeITaNTHIBaHMS HET; 2 — BBHITONTAHBI TPOIbI; 3 — OCTAJIOCh HEMHOTO TPABbI
BOKPYT JEPEBBhEB; 4 — HET HU TPaBbl, HU KyCTapHUUYKOB). [Ipu BBITONITAaHHOCTH
TEPPUTOPHUH, OIlICHHBaeMOl Oamiamu 3 wiu 4 oOleHKa aTMochepHOTo
3arpsi3HEHHS] HE BO3MOJKHA.

4. Ha BwICOTE CBOEro pocra cobparh ¢ Kaxuaoro nepera (1 nmepeBo B
onHOM Touke) o 30 XBOMHOK (cyMMapHO 150 XBOMHOK). XBOWHKHM JOJIKHBI
OBITH B BO3pacTe 2 JIET, TO €CTh HaJlo OpaTh 00pa3lbl XBOU C MOOETOB BTOPOTO
roJia >KU3HH — JIJIs1 BCEX TOUEK OJMHAKOBO puc. 1.

MYTOBKH
6oKoBEE MobErH

R A" A S st

oCeBoOH nmober
1roma

oceeolt mober
2roma
oceBol mober
3roma

Puc.1. YacTu BeTBM XBOIHOTO JiepeBa ciyKaume OMOMHIUKaTOpaMu

5. OueHuTh NPOIOJDKUTEIBHOCTh JKW3HU XBOM HA BETBU, C KOTOPOHU
OTOMpAIOTCS XBOMHKHM, IO OXBOCHHBIM YYacTKaM OCEBbIX IOOEroB B
COOTBETCTBHH C PUCYHKOM 2.

[TonHbIN BO3pACT XBOU OMPEAEIISIETCS YUCIOM YYaCTKOB OCEBBIX MOOETOB
C TOJIHOCTBIO COXPAaHEHHOW XBOEW IUIIOC J0Ji1 COXPAaHEHHOM XBOM Ha
CIEAYIOUIEM 3a HUM yYaCTKE.
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Puc. 2. Cxema onpeaeneHust npoAOKATEIIBHOCTH )KU3HU XBOU COCHBI

6. [IpoOy ¢ kKax10M TOUYKM HAJO MOMECTUTh B OTACIBHBIN MmakeT (JTydrie
OyMa)kHBIN) U cpa3zy MoANKUCaTh ero (YKa3bIBaeTCs JlaTa; TOukKa 0TO0pa; CTEIEHb
BBITONTAHHOCTU Y4YacTKa; MPOJOJKUTEIHHOCTh KU3HU XBOU HA BETKE, OTKYy/a

OepyTcsi XBOMHKH).
2. IlpoBeneHue oNbITOB

2.1. AiropuT™M OmnpeiesieHUsl KJIACCOB MOBPEKICHHUS U YCHIXaHUS XBOU

OobopynoBanne u mocyaa

Marepuan

1. JIyna

1. XBost cocHBI B BO3pacTe 2 JIET, HE MEHEe
30 wTyk

2. JIu"eiika WM MUJUTUMETPOBAst
Oymara

AJITOPUTM NPOBEACHHUS ONBITA

Bonpocsl u 3a1anus

1. OcMOTpETH XBOKO MPU MTOMOILHN JYIIBI.

2. PazmeanTh BCIO XBOIO Ha

COOTBCTCTBYIOIIHEC KJIACCHI 110 ITPU3HAKaAM

MOBPEXJICHUS U YChIXaHUS COTJIACHO
OlleHOYHOM Tabnuie 1 u pucyHky 1.

3. [ToacunTaTh KOJTUYECTBO MOBPEKICHHBIX

XBOMHOK B Ka)KJIOM KJIacce.
4. ITogcunTaTh KOJIUYECTBO XBOUHOK C
MIPU3HAKAMU YCBIXaHUS MO KJIacCcaM.

1. 3aHecTH 1aHHbBIE IO KOJIMYECTBY
MOBPEXKJICHHBIX XBOMHOK B TA0JIHILY
2.

2. 3aHECTH TaHHBIE 110 KOJIMYECTBY
XBOMHOK C MPU3HAKAMHU YChIXaHUS B
Tadauiy 3.

2. PaccuuTarh NpoLEHT
MOBPEXKJICHHBIX U XBOMHOK C
MPU3HAKAMU YChIXaHUS
OTHOCHUTEIFHO OOIIEro KOJINYecTBa
COOpaHHBIX XBOMHOK.
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Ouenoynas TadauIA

Tabmuna 1

OueHka noBpe:kIeHUs U YChIXaHUs XBOH

Kaace
MOBPeEKAEeHUSI
KJIACC YChIXaHMSI

/

Buani
XBOH

MOBPeKICHUMN

XapaKkTepucTUKa yCbIXaHHS

XBOH

KIT1/KV 1

XBoMHKA 0€3 IISITCH

Her cyxux yuacTtkoB

KIT2/KV 1

XBOMHKA C HEOOJIBIINM
YUCJIIOM MEJIKMUX NATEH

Her cyxux y4dacTtkoB

KIT3/KVY 2

XBOMHKA C  OOJIBIIIMM
YUCJIOM YEPHBIX U KEITHIX
ATEH

Ycox KOHUHUK 2-5 MM

-/KY 3

Vcoxia 1/3 XBOMHKH

-/KVY 4

VYcoxio NEE
XBOMHKM WJIM BCHA
XKENTas M cyxas

ITIOJIOBHUHBI
XBOHWHKAa

Knaccel noBpexneHus (HEXpO3kl) 1 2

Knacchl yceIXaHus

Puc. 3. Kitaccsl MOBpeXI€HUS U YCBIXaHUSI XBOU

3. O0padoTKa pe3yJIbTaTOB ONBITOB

Tabmuma 2

Onpenenem/le KJacca IOBPEKIACHUA XBOU
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Kiace KII 1 KIT 2 KIT 3
MOBPEX/IEH
Ysl XBOU
Howmep XBOUHKH 0€3 TATEH XBOWHKH C XBOMHKA C OOJBIINM
nepeBa HEOOJIBIIUM YHCIIOM YUCJIOM YEPHBIX U
MEJIKUX MSATEH KEJTHIX MSITEH
IIT. % IIT. % IIT. Vi
1
2
3
Mecro
otbopa
Marepuala
BeiBox: % XBOUMHOK — 0€3 IATEH, Ha % HEeOOoNbILIOE YHUCIIO
MEJIKUX TSITEH JKEJITOro IBETa, Y % MHOTO TMATEH MO Bced nnuHe. Takum
o0pa3oM, JOMUHUPYET KJIaCcC NMOBPEXKICHUSI XBOU.
Tabmuua 3
Omnpenesienue Kjiacca ycbIXaHusi XBOM
Kiace KV 1 KV 2 KV 3 KV 4
MOBPEX/IEH
Us XBOU
Howmep VYV XBOMHKHU HET | ¥YCOX KOHYHUK Ycoxna 1/3 Ycoxio Oonee
nepeBa CYXHUX YYaCTKOB | XBOMHKHU Ha 2-5 XBOUHKHU MTOJIOBUHBI
MM XBOWHKU WU
BCSI XBOMHKA
KeNTas u cyxas
IIT. % IIT. % IIT. % IIT. V4
1
2
3
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Mecto
otbopa
MaTtepuana

BeiBom: % XBOMHOK OTCYTCTBYIOT CyXH€ y4acTKd, ¥ % ycox
KOHYMK XBOMHKM, Y % ycoxJla TpeTb XBOWHKH, % XBOMHOK —
MOJHOCTBIO Cyxue. TakuMm o0pa3oM, JOMHHHUPYET _ KJIACC TOBPEXKICHHS
XBOH.

CnenaiiTe BBIBOJ O YHMCTOTE BO3/AyXa Ha HCCIEIYEMOW TEpPUTOPUHU TIO
Tabnuue 4.

Knacc umcTOTBI BO31yXa oOmnpenensercs Mpu IEepPeceueHu Kiacca
HOBPEXICHUS XBOU Ha no0erax 2 roja >kKM3HU U MaKCUMaJIbHOTO BO3pacTa XBOU
Ha BETKE.

Tabmuna 4.
Onpenenenue Kiacca 3arpsi3HeHHs1 BO31yXa

MaKcHMAIBHbII Kaacce MOBPEKIACHNUA XBOU Ha nmooerax 2-FOFOI[3 KAU3HU
BO3pPAcT XBOM 1 2 3

4 I [-1I m

3 I 11 -1V

2 11 I v

2 - IV IV-V

! B IV V- VI

! - — VI

VYcaoBHble 0003HAYEHUS! Kilacca 3arps3HeHus Bo3Ayxa: | — uueanbHO
gucteiit; Il — wyumcrerit; Il — oTHocuTenbHO YMCTBIM («HOpMaAY);, IV —
3arpsA3HEHHBIA («TpeBoray); V — rps3Hblil («omacHo»); VI — odeHb Tpsi3HbIN
(«BpeaHO»), ( — ) HE BOBMOXKHBIC COYETAHUS.

4. 3apepmaromuii 3tan: Pa3zpaboTka KapThl CTENEHHU 3arps3HEHHOCTH
aTMoc(epHOro BO3JlyXxa Ha TEPPUTOPUM UCCIEAOBAHUS C YyKa3aHUEM
UCTOYHUKOB  3arpsi3HCHUS;  TMPE3CHTAIlMs  Pe3yJbTAaTOB  HCCIICIOBAHMUS.
[TongroroBka yCTHOTO COOOIIEHHWS U TPE3CHTAlMM IO  pe3yJibTaram
IPOBEICHHOT'O UCCIIEA0OBaHMUS.

TpeOoBaHUS K YCTHOMY COOOIIEHUIO:

— NPOJOJKUTENBHOCTE: 10 10 MuH;
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— CTPYKTypa: KpaTkas akTyaJlbHOCTb HCCJIEJAOBAHMS, TUIIOTE3a, LIEJIb,
3a1a4d, OOBEKTbl W METOAbI, IMOJYYEHHBIE pEe3yJbTaThl M HX OOCYKIEHUE
(npencraBieHue IPOAYKTA), BIBOIBI.

TpeGoBanus K CTPYKTYpe Npe3eHTAIUM:

1.

W

6.
7.

TutynpHbll cnaiin. B BepxHedl dWacTu ciaiiia HeoOXOAUMO
oTpasuTh HHPopmManuio 00 00pa3oBaTeNIbHOW OpraHU3AlMH, B
KOTOPOM MPOBOAWIOCH HCCIENOBaHWE. B IEHTpaiapHON YacTu
claiiie ykas3bIBaeTcsl TeMa y4eOHO-UCCIEeN0BATENbCKOrO MPOEKTA.
B HIKHEM YacTH CHOpaBa YKa3bIBAIOTCS YYACTHUKH MPOEKTA,
BBITIOJIHABIIIKME PaboTYy;

AKTYyaJIbHOCTB;

I'mmioTesa, 11€71b, 3a1a4H;

OOBEKTHI U METOJBI UcCCIeq0BaHUs (MOTYT ObITh pa30UTHI Ha JiBa
ciaiiia u 6osee);

PesynbTaThl uccienoBanuii. MoryT ObITh IPEACTaBICHBI B BHUJE
PUCYHKOB, TpadukoB, Qororpaduii, TaOIUL, KOTOPHIE TOJKHBI
MMETh CKBO3HYI0 HYMEpAIMI0O U Ha3BaHUE. KOJIMYECTBO CIAWI0B
3aBUCUT OT o0ObeMa MmaTepuasia, HO HE€ JIOJDKHO TMPUBBIIIATH
OTBEJICHHOTO BpPEMEHU Ha cooOmieHue. MOKHO TMpeACTaBISThH
MaTepHall He B MTOJIHOM 00bEeMe, a TOJIBKO CaMbl BaKHbIE MOMEHTHI;
BriBojpr;

Saxmountenbubiil (“brarogapro 3a BHuManue” wian “‘Criacubo 3a
BHUMaHUE").

Jlnst co3aHns KauecTBEHHOU Mpe3eHTaluu HeoOX0AUMO COOII0AaTh psj
TpeOOBAHMIA:

OO0uue

TpeOoBaHUs

5. IlpesenHTanus n0JKHA HAUMHATHCS ¢ TUTYJILHOTO Cllaiiia,
/i€ YKa3bIBaeTCsl TeMa, CBEACHUS 00 aBTOPE U T.1I.

6. Ha cnaitnax HeoOxoauMo pa3MeniaTh TOIbKO TE3UCHI,

KJIFOUEBbIE CJIOBa, rpauyecKkrue MaTepuabl (CXeMBbl,

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

Hcrnonb30BaTh €UHBIN CTUITE O(OPMIICHUS.

8. KomnuecTBo cialijoB OOJDKHO OBITH JOCTATOYHBIM JUIS
PaCKpBITHS TEMBI, HO HE Ooiiee 20-Tu.

~

[pudTse

6. Cnenyet HCIIOJIB30BaTh CTaHJapTHBIE, IUPOKO
pacripoctpaHeHHble mpudTe, Takue kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u np.;

7. Pazmep mipudTa nis 3arojoBKOB — HE MeHee 24, s
nHdopmaruu He MeHee 18.

8. He pexomenmyeTcsi HCMOIB30BATh Pa3HbIe TUIBI IPUPTOB
B OJIHOM MPE3EHTalUU.

9. Jlns BblAeNeHUs UHPOpPMALMU CJEAyeT MCIOJIb30BaTh
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KUPHBIN WIPU(PT, KypCUB WU MOJUCPKUBAHUE.
10.He 3n0ynotpe0isTh NpONUMCHBIMU OyKBamu.

®onH 3. XKenarenbHO HCMOIB30BaTh OJHOTOHHBIM (DOH HESIPKHUX
NACTEIbHBIX TOHOB.
4. Jlnst poHa mpeanouTUTENbHBI XOJIOAHbIE TOHA.

Hcnonw3oBanue | 3. Ha ogHOM cnaiine peKOMEHIyeTCs UCIIOIh30BaTh He OoJee

1BETa 3-X IBETOB: OJWH 115 (OoHA, OAMH ISl 3aroJOBKa, OJIMH
JUTSl TEKCTA.

4. Jlns oHa u TEeKCTa UCIIOJIB30BATh KOHTPACTHBIE I[BETA.

IIpencraBnenue | 4. PekomeHayeTCs HMCHONB30BaTh KOPOTKHE CIIOBA W

uHpOpMauu IIPEIIOKEHHUS.

5. MUHMMHU3HPOBATh KOJHMYECTBO NPEIJIOTOB, HApEUui,
IIPUIAraTeIbHbIX.

6. 3aroJ0BKH JOJDKHBI IIPUBJIEKATh BHUMAHUE ayIUTOPHH.

O0beM He crout 3amojHsATH OJAHH cnaﬁm CJIUIIIKOM OOJIBIINM
I/IH(l)OpMa]_II/II/I 00BEMOM HH(l)OpMa]_II/II/IZ Joogx MOryr CIMHOBPCMCHHO
3aIIOMHHTE HE OoJiee TpECX (I)aKTOB, BBIBOJOB, OHpeHGHGHHﬁ.‘

2.2. OueHoO4YHbIE CpeCTBA PYOEKHOI0 (TEMATHYECKOr0) KOHTPOJIA 10
aucuuminHe «buosorus»

PyGexHbIit KOHTPOJIb IO AUCHUTUIMHE «bHOIoTHSY) TPOBOAUTCS B PopmMe
KOHTPOJIBHBIX Pa0OT Ha OTHAENbHBIX 3aHATHSAX IOCTE 3aBEpUICHUS U3YYEHUS
IIEPBOr0, BTOPOTO, TPETBETO M YETBEPTOro pasnpenos. Ilocne 3aBepiieHHs
ISATOro paszzena pyOeKHbIM KOHTPOJb MPOBOAMUTCS B (OpME 3alUThl Keica:
NPEICTaBICHUS PE3yJIbTaTOB PEIICHUs KEMCOB (BBICTYIUICHHUE C MPE3EHTAINEH ).
PyOexxHblif KOHTPOJIb IIECTOTO pa3jiesia MPOBOAUTCS B (pOopMe 3alIUTHI IPOEKTA!
MPEJCTaBICHUs]  PE3yJbTAaTOB  BBIINOJHEHUS  y4eOHO-HMCCIIEI0BaTEIbCKOTO
MPOEKTA (BBICTYIJIEHUE C MPE3EHTALUEH ).

[TpuBenem mpuMepsl 3a1aHui I KaXKAO0ro TUIA pyOeKHOTO KOHTPOJIS.

1. KontposbHas padora “MosiekyasipHbIH YPOBEHb OpPraHU3ALUH
JKHUBOr0”.

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

— XapakTepu30BaTh CTPOCHHE U (PYHKIMU OCHOBHBIX OHOINOJMMEPOB,
KJIETKH U €€ CTPYKTYPHBIX JIEMEHTOB;

— ONPENEIIATh PE3yJIbTaThl U3MEHEHUS] TEHETUYECKOIO0 KOJIa B MpoLeccax
MaTpUYHOI'O CUHTE3a;
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—  OpraHM30BBIBaTH HAOIOJCHUE OWOJIOTMYECKHX OOBEKTOB Ha
MOJIEKYJISIPHOM U KJIETOYHOM YpPOBHE.

KonTponbhast paboTa mpencraBisieT coOoil 3aiaHus B TECTOBOU (opme
pPa3JIMYHOTO YPOBHS CJOXKHOCTH: “HM3KHUI’, ‘“‘cpenuuil” u “Bbicokuii”. B
3aBUCUMOCTH OT THUMNA W TPYJAHOCTH 3aJlaHUS €r0 BBITIOJHECHUE OICHUBACTCS
pa3HBIM 4HCIOM OajloB. BhIMONHEHWE KaXAoro 3afaHus “HU3KOT0” ypOBHS
CIIO)KHOCTH oOlleHuBaeTcss 1 OamioM. 3a BBIMOJHEHHE 3aJlaHUM “‘cpegHero”
YPOBHSI CIIOKHOCTH B 3aBUCUMOCTH OT IOJHOTHI M IPAaBUJIBHOCTH OTBETA
pucBanBaeTcs 10 2 6aoB.

K 3amanuio “BBICOKOTr0” ypOBHS CJIOKHOCTHM OTHOCHUTCS PELICHHE 3ajady.
[Ipr nmpaBUIBHOM pEIIEHUU 3aJaHUM “BBICOKOTO’ YPOBHS INPHUCBAaMBAECTCA 3
Oama.

3agaHus BCEX YPOBHEU CIIOKHOCTH MPOBEPSIIOTCSI aBTOMATUYECKH.

Pacnipenenenne 3amaHuii MO yPOBHSAM CJIOKHOCTH TMPEICTABICHO B
cieayonie Tadauie:

YpoBeHnb bana | IlpouenrtHoe Tun Bonpocos
CJIOKHOCTH coJlepKaHue

3alaHUA 3alaHui

Huzknii 1 65% - 3aJIJaHUsI C BLIOOPOM OJTHOTO

IIPpaBHUJIBHOI'O OTBCTA

Cpennuit 2 15 % - MHO>KECTBEHHBIH BHIOOD;

- BOIIPOCHI HA YIIOPSIOYMBAHUE WU
YCTAHOBJICHUE TIPaBUWIHLHOMN
I1I0CJIEJOBATCIFHOCTH

Bricoknii 3 20 % - CUTyallMOHHBIE 3a1a4¥ WUJIU BOIIPOCHI
peAaycMaTpUBAIOIINE PA3BEPHYTHIN
OTBET

Kpurepuu onieHnBaHusi pyoeHOM KOHTPOJIILHON paOOThI:

Ouenka IIpoueHT BBINOJTHEHHUS
“OTIMYHO” 85-100%
“xopor1o” 70-84%

“yIIOBIIETBOPUTENHHO” 50-69%
“HEeyJIOBJIETBOPUTEIILHO ™ meHee 49%
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1. A3otucroe ocHoBanue ajiecHuH B Mojekyie JIHK komrmiemenTapHo...
1) ryanuny;

2) IUTO3UHY;

3) ypaumuy;

4) THAMHHY.

2. K mypuHOBBIM a30TUCTBIM OCHOBAHUSIM OTHOCSTCH...
1) aneHVH ¥ r'yaHUuH,;

2) TyaHUH U [IUTO3UH;

3) LIUTO3MWH U ypalnI;

4) ypauui u aJieHuH.

3. Boibepure pynkiuo nPHK?

1) XxpaHeHHe reHeTu4ecKoi HHPOPMALINH;

2) TpaHCHIOPT aMUHOKHUCIIOTHI B pUOOCOMY;

3) BXOZIUT B COCTaB pudOCOM;

4) nepenoc reverudeckoit uHpopmauuio ot JJHK k pudocome.

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

2) pubdocom;

3) Me30coMm.;

4) xommuiekca ["onbxu.

5. Knetkn npokapuor coaepxar...
1) KJI€TOUHBIN LHEHTD;

2) BHIOTIJIA3MATUYECKYIO CETh;

3) pu0OCOMBI M1 ME30COMBI;

4) xomruiekc ['0NbIKU U TU30COMBI.

6. Kakue opraHouibl BCTpE4arOTCs TOJIBKO B PACTUTENBHBIX KJIETKaX?
1) sHonIa3MaTUYECKas CETh;

2) MJIAaCTH/ADI,

3) MUTOXOHIPUH;

4) xomruiekc ['oabxu.

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

2) LIEHTPOCOMY U LIEHTPUOJIH;

3) LEHTPUOIHU U LIEHTPOMEDY;

4) neHTpoMepy U IJICYH.



8. K aBToTpoam oTHOCATCHL. ..

1) BupycshI;

2) XeMOCHHTE3MpYIoLIHe OaKTepHu;
3) rpuOsr;

4) mapa3zuTudeckue OaKTepUH.

9. Tpanckpunuus — 3T0...

1) cBsa3piBanue aMuHokucIoTh ¢ TPHK;
2) nepeHoc aMUHOKHUCIIOTHI B puO0OCOMY;
3) yasoenue Mosekyisl JJHK;

4) cunre3 u”PHK na marpuue JHK.

10. Ecnu xoaupyrotast 6enok yacth reHa coaepkut 6000 nap HyKI€OTHIOB, TO

CKOJIbKO aMHUHOKHCJIOT B KOJMPYEMOH MoJieKyJe Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepedncieHHbIX 00Jie3HEH, BBI3BIBAIOTCS BUPYCAMU?
a) Tyoepkyine3 u nudrepus;

0) dudrepus u CITN/;

B) CIIU /I u rpumnm;

T') TPUIII U TYOEPKYJIE3;

12. B pe3ynbrare nepBoro AejaeHus MeN03a MPOUCXOINT:
a) yBeJIMYeHUE Habopa XpOMOCOM;

0) yMeHbIIICHHE HA00pPa XPOMOCOM;

B) COXpaHEHUE UCXOTHOro Habopa XpoOMOCOM.

13. Yro mpoucxoaut B anacdaze 11 meiioza?

1) cnupanuzanust XpoMocom;

2) pacxoxkAEHUE K MOJT0CcaM ABYXPOMATHIHBIX XPOMOCOM;
3) pacxo:kaeHue K mojaocaM XpoMaTual;

4) pacnoyioKeHUEe XPOMOCOM B IJIOCKOCTH 3KBATOpPa KJIETKHU.

14. YcTranoBUTE COOTBETCTBUE

Opranoun OyHKIMSA

1) pubocoma A) nepeBaprBaHUE OTMEPIIUX KIETOK
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2) XJOpOTIACTHI b) dboTocunTes

3) TU30COMBI B) cuntes Genka

4) IeHTpHUoJIn ') o6pa3zoBanue BepeTeHa JIeTICHUS

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

15. Bribepure XUMHYECKHUE DSJIEMEHTBI KJICTKH, KOTOpPBHIE BXOJSIT B COCTaB
OpTraHUYECKHUX BEIIECTB:

1) KaabIIHiA;

2) yriiepon;

3) IMHK;

4) Bomopon;

5) KucJa0pox;

6) Meb;

7) a3oT.

16. YcTaHoBUTE COOTBETCTBUE

['pynnsl aMMHOKHCIIOT [IpencraBurenn
1. HertpanbHbie A) TiyTaMuHOBAsl KHCIIOTa
2. Kucineie b) mu3un
3. OCHOBHBIE B) ananun

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

17. B monekyne JIHK nykmeornasl, coaepskamue aaeHuH, cocTaBisitioT 10%.
CKoNbKO TIPOIICHTOB B JaHHOW MOJIEKYJIE HYKJICOTHIOB, COJEp KaIuX
LIUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK nykneotuasl, cogepxaiiue ypamui, coctaBisitor — 30% u
ageHuH — 40%. CKOJIBKO MPOLEHTOB a/ICHUJIOBBIX HYKJIEOTHIOB COIEPKHUTCS B
uenu JIHK, koMiuieMeHTapHO# TOM, Ha KOTOpOil cuHTe3upoBasack 3ta PHK?

1) 0;

2) 30;
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3) 35;
4) 40.

19. Yuacroxk monekynsl JJHK cocrout u3 60 map HykneoruaoB. Onpenenure
JUIMHY 3TOrO ydacTka (paccrosiHue mexnay Hykiaeorunamu B JIHK cocrasnser
0,34 u™m)

1) 20,4;

2) 24;

3) 10,2;

4) 30.

20. ®parment mousekynsl JIHK copepxutr 1230 HYKICOTMAHBIX OCTaTKOB.
CKo0JIbKO aMHUHOKHUCIIOT OyIeT BXOJAUTh B COCTaB Oenka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3amuTa KeiicoB: NMpeACTABJICHNE Pe3yJbTATOB PelieHUs KeiiCoB.

3amura Keica SBIACTCS PYOEKHBIM KOHTPOJIEM IO TMSATOMY pas3feiy
“buosorus B )KU3HKU, B PE3YJIbTaTe U3yUYCHHSI KOTOPOTO O0yUYaOIINECs CMOTYT:

— aHAJIM3UPOBATh 3TUYECKUE ACHEKTHl COBPEMEHHBIX HCCJIEIOBAaHUN B
00J1acTh OMOTEXHOJIOTUU U TEHETUYECKUX TEXHOJIOTHM.

JUist 3ammThl KeHcoB oOydarommmcs Heoboxoaumo B pamkax BCP
MOATOTOBUTh YCTHOE COOOIIEHHWE IO pe3yjibTaTaM pelleHusl Keica C
MOJAITOTOBKOM MPE3EHTAINH.

Kpurepuu onieHHBaHus1 yCTHOTO COOOIIEHUS:

banasl
Kpurepunu

OLICHUBAHUSA
1 0as 2 daJ1a 3 0aJs1a
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1. CooTBeTCTBHE
COAEPKaHUS
JIOKJIaJa
3asIBJICHHOI TeMe

coAep KaHUE TOKIaaa
JIMIIb YaCTUYHO
COOTBETCTBYET
3asIBJICHHOM TeMe

COJZIEp)KAHUE
JIOKJIa1a, 3a
HCKJIFOUCHUEM
OTAEIBHBIX
MOMEHTOB,
COOTBETCTBYET
3asIBJICHHOW TEME
Y B IIOJIHOW Mepe
€€ pacKpbIBaCT

coAepKaHUE
JIoKJ1a1a
COOTBETCTBYET
3asiBJICHHON
TEeME U B IIOJTHONH
Mepe e€
PacKpbIBAacT

2. CteneHb packpsiTa Masnas TE€Ma pacKpbiTa | TEMa PACKphITa
PACKPBITHS TEMBI | YaCTh TEMBI; IOUCK | XOPOIIO, HO HE B | TOJIHOCTHIO;
uHbopMaIu MOJIHOM 00bEME; | IPE/ICTaBICH
MPOBENIEH uHbopMaIun 000CHOBaHHBII
MOBEPXHOCTHO; B MIPE/ICTABICHO 00BEM
U3II0KCHHUH HEJI0OCTaTOYHO; B | MH(MOPMAITUH;
MaTtepuana OTJICITBHBIX U3II0KCHHE
OTCYTCTBYET JIOTHKA, | CIIydasx Marepuana
JOCTYITHOCTh HapyIieHa JIOTUYHO,
JIOTHKA B JIOCTYITHO
U3IT0KCHHUH
MaTtepuaa, He
COBCEM
JIOCTYITHO
3.YMmenue Y3 MPEACTABICHHON | HA OCHOBE Ha OCHOBE
JOCTYITHO U MpE3eHTaIlNN He MIPENICTABICHHON | IPE/ICTaBICHHOMN
MOHSITHO TEepPEeaTh | COBCEM MOHSATHA MpEe3eHTaIuN Mpe3eHTalluN
coJiepKaHue TeMaTuKa dbopmupyeTcs dbopmupyeTcs
JIOKJIa/ia B BUJIC UCCJICIOBAHMS, oO1ee MOJTHOE
MIpE3eHTalUN JIETAJIM HE PACKPBITHl | TOHUMAaHHE MOHUMaHNE
TEMaTUKHU TEMaTUKHU
WCCJICIOBAHUSI, | MCCIIEIOBAHNA,
HO HE SICHBI PaCKPBITHI
JeTaTH JETaTH

OHCHI/ITC IMPE3CHTAHIO 110 CICAYIOIIUM KPUTCPHUAM:
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Kpurepuu banbl
OlleHMBAHUA
0 1 2
MOJIHOTA uHpopmarus, uHdopmanus, Mpe3eHTalus
UCITIOJIb30BAHUS UCIOJIb3yeMasi B | IPEACTABJICHHAS | COAEPIKUT
y4eOHOTO MPE3CHTALUN, HE | B IPE3EHTAIUU, | OJHYIO U
Martepuana OTHOCUTBCA K OTHOCHUTCA K YETKYIO
TEME TEeME, HO uH(pOpMAaILIHUIO,
HEJ0OCTATOYHO JIOCTaTOYHYIO
MOJIHO JUTSI
packphIBalOT €¢ | pOpMUPOBAHUS
coJiepKaHue MIPE/ICTAaBICHUS O
TEMe
JIOTUKA W3JIOKEHUS | MaTepual MaTtepual Marepua,
MaTtepuaia B IPE3EHTAllMU HE | IPE3CHTAINH MIPUBECHHBIN B
COOTBETCTBHH C COOTBETCTBYET YaCTUYHO Mpe3eHTalluU
IJIAaHOM U TeMOM TEME, IUIaHA HET | COOTBETCTBYET | IIOJHOCTBIO
3aJIaHus TEME 3a/1aHMs, COOTBETCTBYIOT
IJIaH MOCTPOCH | TEME 3a/IaHUsI U
HE TOYHO COCTaBJICHHOMY
TIaHy
TEPMHUHOJIOTHYECKA | B IPE3EHTALUH B [IPE3CHTALIUU | B PE3CHTAIINH
U PUCYTCTBYIOT MNPUCYTCTBYIOT | OTCYTCTBYIOT
opdorpaduueckas | opdorpaduueckue | opporpadpuueck | opdorpadpuyeck
IrPaMOTHOCTD OImMOKH, HE BCE 1€ OIINOKHU, 1€ OIINOKHU,
TEPMUHBI TEPMUHBI TEPMUHBI
IIPUMEHEHBI 110 MIPUMEHEHBI MIPUMEHEHBI
CYILECTBY BEPHO BEPHO
aKKypaTHOCTb U npe3eHTalus Mpe3eHTalus Mpe3eHTalus
OpUTHMHAIBHOCTD nocTpoeHa 6e3 MOCTPOEHA C MOCTpOEHA B
MOCTPOEHUS ydera y4eTOM MOJTHOM
KOMITO3ULINA TpeOoBaHU K COOTBETCTBHH C
claitios, 6e3 o(OopMIICHHIO, TpeOOBAHUSIMU
coOMI0ACHUS HO HET eIMHOTO | opopmileHus,
TpeOOBaHMIT K oopMIeHUs MCIIOJIb30BaH
mpudTam u CJIAlJIOB OPUTHHAJIbHBIN
LIBETOBOMY MOJXO0J1 K
ohopMIICHUIO 0(OpPMIICHUIO
CJIaliJI0B
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IlIkana nepeBoja 6a/1710B B 0TMETKY

17-15 Gamos - «5»

14 - 9 6amwoB - «4»

8-6 6aiIIoB -«3»

MeHee 6 0aIOB MITM OTCYTCTBUE PAOOTHI - «2»

3. 3amura npoexkra: MNpeAcCTABJIeHUE Pe3YJbTATOB BbINOJHEHUS
y4eOHO-1CCJIeI0BATEIBLCKOT0 MPOEKTA.

3amnuTa MpoeKTa SIBISETCS PyOSKHBIM KOHTPOJIEM IO IIECTOMY pa3fieity
“BHMOPKOJIOTUYECKHE HCCIEHOBAHUS, B PE3yJbTAT€ M3YUYCHUS KOTOPOTO
oOy4JaronIuecss CMOryT:

— OMUCHIBATh METOJIbI OMOKOJIOTHYECKUX UCCIICIOBAHUMH;

— IJIAHUPOBATh OMOAKOJIOTUUECKUN IKCTIEPUMEHT;

— IMIPOBOJAUTH OMOIKOJIOTUYECKUI IKCIIEPUMEHT;

— UHTEPIIPETUPOBATH PE3YIIbTATHI TPOBEAECHHOTO OMOAKOJIOTUUECKOTO
AKCIIEPUMEHTA C UCTOJIb30BAHUEM KOJIMYECTBEHHBIX METOOB.

JIist 3amuThl MPOEKTOB oOydaronmumcss HeoOoxoaumo B pamkax BCP
MOJITOTOBUTH YCTHOE COOOIIEHHE IO pe3yjbTaTaM BBINIOJHEHUS Y4eOHO-
UCCIIE0BATEIBCKOTO MTPOEKTA C MPE3EHTALIUM.

TpeGoBanus K Tpe3eHTAllMd W COOOIIEHUIO OIKCAaHbl B TpPUMEpPE
BBITIOJIHEHUS Y4€OHO-UCCIIeI0BATEILCKOTO MMPOCKTA.

Kpurepuu onieHMBaHUsl yCTHOTO COOOILIECHHUS

banabl
Kpurepuu
OIleHUBAHHUS
1 6aaa 2 0aj1a 3 0aju1a
1. CooTBeTCTBHE | COAEpKAHUE JOKIATA | COJIEp)KAHUE COEpKAHUE
COAEpKAHUSA JINIIb YaCTUYHO JIOKJIaaa, 3a JIOKJIaga
JIOKJIaaa COOTBETCTBYET HCKIIOYCHUEM COOTBETCTBYET
3asIBJICHHOM TEME | 3asBJICHHOU TEME OTJICIBHBIX 3asIBJICHHOM
MOMEHTOB, TEME U B ITOJIHOU
COOTBETCTBYET Mepe e€
3asIBJICHHOM T€ME | paCKpbIBAECT
Y B IIOJIHOW Mepe
€€ pacKpbIBaCT
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2. CreneHb

packpbITa Maias

TEMaA PaCKpbITa

TEMa PaCKpbITa

PACKpBITHS TEMBI | YaCTh TEMBI; IOUCK | XOPOILIO, HO HE B | TOJIHOCTHIO;
uHbOpMaIn MOJIHOM 00bEME; | MPEJCTaBIICH
IIPOBENIEH uHbOopMaIuu 000CHOBaHHBI
MTOBEPXHOCTHO; B MIPEICTABICHO 00BEM
U3JI0KCHUH HEJ0CTaTOYHO; B | HH(pOpMaINH;
Marepuana OTIEIBbHBIX U3JI0KCHUE
OTCYTCTBYET JIOTHKA, | CIIydasx Marepuana
JOCTYITHOCTb HapylleHa JIOTUYHO,
JIOTHKA B JIOCTYITHO
U3JI0KCHUH
Marepuaa, He
COBCEM
JIOCTYITHO
3.YMeHue W3 IPEACTABICHHON | HA OCHOBE Ha OCHOBE
JIOCTYITHO U IIPE3EHTAMU HE IIPEACTABICHHON | PEACTABICHHOU
MOHSITHO MEPEAaTh | COBCEM MOHATHA Mpe3eHTaluu Mpe3eHTaluu
COZIEp/KaHHE TeMaTUuKa bopmupyetcs bopmupyetcs
JOKJIa/1a B BUJE UCCJIEI0BAHMS, oO1ee MOJIHOE
Mpe3eHTalNuU JI€TaJIM HE PACKPBITHl | TOHUMAaHHE MOHUMaHUE
TEMATUKHU TEMATUKHU
WCCJIEIOBAHUS, | MCCIIEIOBaHUA,
HO HE SICHBI PaCKpBITHI
JeTau JeTaIN
OueHuTe NPEe3EHTALMIO 110 CIEIYIOIUM KPUTEPHUSIM:
Kpurepuu banisbl
OlleHMBAHHUA
0 1 2
MOJHOTA uHbopmarus, uHdopmarus, Mpe3eHTalus
UCITOJIb30BaHUS UCIIOJIb3yeMasi B IIPEICTABICHHAS | COAEPIKUT
y4eOHOT0 IPE3EHTAlWH, HE | B IPE3EHTALMH, | [IOJHYIO U
Marepuana OTHOCUTBCA K OTHOCHUTCA K YETKYIO
TEME TEME, HO uH(pOpMaILIHUIO,
HEJOCTATOYHO JIOCTaTOYHYIO
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MOJIHO
PacKpBIBAIOT €€

s
dbopMupoBaHus

coJiepKaHue MIPEICTABIICHUS O
TeMe
JIOTHKA W3JI0KEHUS | MaTepual MaTepHual MaTtepual,
MaTepuania B MPE3CHTAIUN HE | MPE3CHTAINH MIPUBECHHBIN B
COOTBETCTBHH C COOTBETCTBYET YaCTUYHO Mpe3eHTalluu
IJIAaHOM U TeMOM TeMe, IUTaHa HET | COOTBETCTBYET | OJHOCTHIO
3aJlaHusl TEeMe 3a/IaHus, COOTBETCTBYIOT
IJIaH MOCTPOCH | TEME 3a/IaHUsl U
HE TOYHO COCTaBJICHHOMY
TJIaHy
TEPMUHOJIOTHYECKA | B MIPE3CHTALUU B [IPE3CHTALIUU | B PE3CHTAIINH
U PUCYTCTBYIOT MPUCYTCTBYIOT | OTCYTCTBYIOT
opdorpaduueckas | ophorpaduueckue | ophorpaduyeck |opdorpaduueck
TPaMOTHOCTh OIIOKH, HE BCE 1€ OIINOKHU, 1€ OIINOKHU,
TEPMUHBI TEPMUHBI TEPMUHBI
MIPUMEHEHBI 110 MIPUMEHEHBI MIPUMEHEHBI
CYIIECTBY BEpHO BEpHO
aKKypaTHOCTh H TIpe3eHTaINs MIPE3CHTAIHS MIPE3CHTAIHS
OpUTHHAIBHOCTD ocTpoeHa 6e3 MOCTpOEHA C MOCTPOEHA B
MTOCTPOCHUS ydera y4eToM TTOJTHOM
KOMITO3UIIAA TpeOOBaHMI K COOTBETCTBHH C
claiiioB, 6e3 0(OpMIICHUIO, TpeOOBAHUSIMU
coOmroIeHus HO HET €IMHOTO | ohopMIICHHS,
TpeOOBaHMIA K oopMIeHus HCIIOJIb30BaH
mpudTam u CJIAlJIOB OPUTMHAJIbHBIN
IIBETOBOMY MOJXO0JT K
0(pOpMIICHUIO 0(pOpMIICHUIO
cllangoB

Kpurepuu onieHBaHuUs 3allUTHI IPOEKTa: OAJJIbI 32 YCTHOE COOOIICHHUE U

PE3EHTALUI0 CYMMHUPYIOTCS.

IIKAJIOM:

17-15 6annos - «5»
14 - 9 GayuioB - «4»
8-6 6ayuIoB -«3»

Memnee 6 6am10B WM OTCYTCTBUE PAOOTHI - «2»

OLICHKa BBICTABJIACTCA B COOTBCTCTBHH CO
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2.3. OuneHoYHbIE CPeACTBA MPOMEKYTOYHOH ATTECTAUU IO JTUCUHMILIMHE
«buosorus»

[IpomexyTouHasi KOHTPOJb MO JUCHUIUIMHE «buosiorus» npoBoauTCs B
BHUJIE MHCHMEHHOW HTOrOBOM KOHTPOJIbHOW paboThl. KoHTponwHas pabota
BKJIFOYACT B ceOs JBa THUMNA 3aJaHWN: TECTOBBIC BOMPOCHI, HANpaBJICHUE HAa
MPOBEPKY YCBOCHUSI TEOPETUUECKOTO MaTepuana, W 3aJadyd M 3aJaHus,
HaIlpaBJICHHBIC HA TPOBEPKY CHPOPMUPOBAHHOCTH MPAKTUUECKUX YMEHUH.

Yacte 1 comepxut 15 3amanuii ¢ BHIOOPOM OJHOTO BEPHOI'O OTBETA W3
geTbipex W 10 3agaHuil ¢ BBIOOPOM HECKOJBKUX BEpPHBIX OTBETOB, Ha
COOTBETCTBUS OMOJIOTUYECKUX OOBEKTOB, ITPOIIECCOB U SBJICHU.

YacTp 2 comeput 4 3a1aud U3 pa3HbIX TEM JUCLUHUILIMHBI U | MPaKTUKO-
OpUEHTHUPOBAHHOE 3ajaHue, GOPMHUPYEMON B COOTBETCTBUU C METOJAMYECKUMU
PEKOMEHAAIUSIMH.

B 3aganusx 1-15 BeiOepuTe 0MH IPaBUIILHBINA OTBET:

1. XUMHNYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAET
MOJIEKVYIJIA

1) ne30kcuprOOHYKIEMHOBOM KHCIIOTHI

2) puOOHYKIIEMHOBOM KUCIOTHI

3) nunuaa

4) nonucaxapuaa

2. VIAJIEHUE JUMEPOB TUMHNHA B MOJIEKVYJIE IHK
IMPOUCXOOUT B ITPOLECCE

1) TpancBepcuun

2) penaparuu

3) peruMkanuu

4) tpanchopmaruu

3. JJIA OBPA3OBAHUA JIMITMHOI'O BUCJIOA BAXHBI
B3AUMOJIEMCTBUS MEX]TY MOJIEKYJIAMU JIMITNIOB:
1) BomopoiHbI€ U UOHHBIE

2) MOHHBIC U KOBAJICHTHBIE

3) KoBanieHTHBIE U TUAPODHOOHBIE

4) Tonbko ruapodoOHbIC

4. YVIAJIEHUE JUMEPOB TUMHNHA B MOJIEKVYJIE JHK
IMPONCXOJUT B ITPOLECCE

1) penapauun

2) Tpanchopmaruu

3) TpaHCcBEepCcUU

4) peruvkanuu

5. I KJIETOK PACTEHMI HE XAPAKTEPEH CUHTE3
1) amuHOKHCIIOT

2) HyKJIEOTUIOB

3) ruKoreHa
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4) pochomunuaon

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

1) Tpanckpunuuu

2) penyIIuKauu

3) neHatypanuu

4) cnupanu3aluu

7. BIATOJAPA KOHBIOT AIUM 1 KPOCCHUHI'OBEPY ITPOUCXOJUT
1) yBenudeHue yrciaa XpoMocoM BIIBOE

2) oOMeH reHeTuyeckor nHdopmaluen Mexay TOMOJIOTHYHBIMA XPOMOCOMaMH
3) yMEHBIIIEHUE YHCIIa XPOMOCOM BIBOE

4) yBeIMYEHHUE YNCTIA TaMET

8. ITOJIMITEIITUAHBIE HETIA CUHTE3UPYIOTCSA HA PUBOCOMAX,
HAXOJAINXCA:

1) B iuTo3051€ 1 MOAUGPULIUPYIOTCS TAKXKE B ITUTO30JI€

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

3) Ha MeMOpaHe PHI0MIa3MaTUYECKOTO PETUKYIIyMa, 3aTeEM MOAUPULIUPYIOTCS
B anmapate [ oybaxu

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

9. UHTPOHBI BCTPEUHAIOTCA B TEHAX

1) ToJIbKO 2yKapuOT apxebakTepuii

2) oyKapuoT u dy0aKTepuii

3) sybOakTepuii u apxeOakTepuii

4) apxebakTepuil U IyKapuoT

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

1) o6pazoBanuemM Mosnekyia ATD

2) ¢ OCBOOOXIECHUEM SHEPTUU

3) pacuienjieHueM BEIIeCTB

4) UCTIOIB30BAHUEM DHEPTHUH

11. 3 OJJTHOM MOJIEKYJIbI HYKJIEMHOBOI KMCJIOTHI B
COEJUHEHUMU C BEJIKAMU COCTOUT

1) muTOoXOHIPUS

2) xpomocoma

3) ren

4) xJmoporaact

12. JOYEPHUE XPOMATHUIbI CTAHOBSATCS CAMOCTOSATEJIBHBIMU
XPOMOCOMAMMU ITOCIJIE

1) crrapuBaHUsI TOMOJIOTHYHBIX XPOMATH]T

2) oOMeHa yJacTKaMH MEXK]Ty TOMOJIOTHYHBIMU XpPOMOCOMaMH

3) pa3neneHus COeUHSIONIEH UX LIEHTPOMEPHI

4) BbICTpauBaHUs XPOMOCOM B 3KBATOPHAIBHON MIOCKOCTH KJIETKH

13. TEHETUYECKUI KOJT — DTO:
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1) Habop KIJIETOYHBIX T'€HOB

2) HYKJIEOTH/IHAS TIOCJIEI0BATEILHOCTD T€HA

3) reHeTnyecKas IKCIpeCccus

4) cucrema 3anucu TeHeTUYECKOM HH(popMauu

14. B KAKUX 13 [IEPEUNCJIEHHBIX OPI"AHEJIJI CAMA BBICOKA
KOHIIEHTPALIUS Ca**

1) sape

2) MUTOXOHIPUAX

3) HUTOIIa3ME

4) anmapare I'osibxu

15. KAKHME U3 ITEPEYNCIIEHHBIX HUXXE CTPYKTYP KJIETKU HE
NUMEIOT MEMBPAHbI

1) nm30coMBI

2) XJIOPOILIACTHI

3) AIPBILIKA

4) anmapart I onbxu

ITAaJIOHBI OTBETOB

No 3ananus 112134516789 (10]11 (12|13 |14 | 15

OTBET 124113142314 |2 |3 |4]2]3

B 3anmanusax 16-25 BeiOepuTe HECKOJIBKO MPABUIILHBIX OTBETOB WJIM YCTAHOBUTE
COOTBETCTBHUE WJIM MOCIIEI0BATEIILHOCTD:

16. BOCCTAHOBUTE B UICTOPUYECKOM IIJIAHE
[TOCJIEJOBATEJILHOCTbH STAIIOB BO3JIEMCTBUS YEJIOBEKA HA
BUOCDEPY:

1) ycunenue BIMSHUA HA TIPUPOIY C KOPEHHBIM MpeoOpa3oBaHUEM YaCTH
IKOCHUCTEM;

2) U3MEHEHHE IKOCHCTEM Yepe3 MacTh0y CKOTa, yCKOPEHUE pOCTa TPAB IMMyTeM
WX BBDKUTAHUS U T. I1.;

3) rinobanbHOE U3MEHEHHE BCEX IKOJIOTUUECKUX KOMIIOHEHTOB B II€JIOM B CBSI3U
C HEOTpaHMYEHHOW MHTEHCU(UKALIMEN X035 UCTBA;

4) cBepXUHTEHCUBHAs 0X0Ta 0€3 Pe3KOro U3MEHEHUSI SKOCUCTEM B MEPHO/T
CTaHOBJICHHS YEJIOBEUYECTBA,;

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

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

1) oOMeH yyacTKaMu XpOMOCOM
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2) Habop xpomocom u yucio monekys JIHK B kinetke — 4ndc

3) neneHue LEHTPOMEP XPOMOCOM

4) hopMupoBaHuE BEepeTECHA ICIICHUS

5) BbICTpauBaHUE XPOMOCOM I10 FKBATOPY KIETKU

18. KAKUE IMPOLECCHI ITPOUCXOAAT B KIIETKE B ITEPUO/]
NHTEP®A3BI?

1) ciupanuzanus XpoMOoCcoM

2) penymukarus moiekyn JJHK

3) pacTBOpeHHE SIACPHOU 000JIOUKH

4) cuHTe3 OCJIKOB B IIUTOILJIA3ME

5) cunte3 uPHK B siape

19. MAJIBIE KPYT'OBOPOTHI YTJIEPOJIA B BUOC®EPE MOT'YT
OCYIIECTBJIATHCA CIIEAYIOUIUM ITYTEM:

1) yriekucnblii ra3 BoiaensieTcs B atMmocepy B mporiecce poTocuHTe3a B
JTHEBHOE BpEMSI, @ B HOYHOE BPEMSI €T0 YacTh MOTJIOIIACTCS PACTEHUSAMH U3
Cpelbl;

2) YIJIEKUCIIBIN Ta3 MorioaeTcst u3 arMocdepsl B mporiecce POoTOCUHTE3A B
JTHEBHOE BpEMSi, @ B HOUHOE BPEMsI €0 YaCTh BBIJICISETCS PACTCHUSIMU B CPEY;
3) yraekuciblii ra3 arMocdepsl noriomnaeTcs B mpoiecce poTocuHTe3a ¢
0o0pa3oBaHMEM OPTaHUYECKHUX BEIECTB, & C THOEIbIO PACTEHUH U )KUBOTHBIX
MIPOUCXOIUT OKUCIICHUE OPTaHUYECKUX BEIIECTB C BBIJICICHUEM YTIIEKHUCIIOTO
rasa;

4) yrieKucIbli ra3 aTMoc@epsl Mmorionaercs B mpoiecce GOTOCHHTE3a, a IPH
TIBIXaHWU BBIACIIAECTCS B aTMOc(hepy;

5) yriekuchslii ra3 atMocdepbl OTJIONIAETCs B mpoliecce GOTOCUHTE3A, a PU
C)KUTaHUH OPTaHUYECKHUX BEIIECTB BBIACISIETCS B aTMOChEDY.

20. YKAXUTE TTIOCJIEAOBATEJIBHOCTbH ®A3 OIIVIOAOTBOPEHNAI.
1) cnusiHME TaMeT, WK CUHTaMui

2) TMCTaHTHOE B3aUMOJEHCTBUE U COJIMKEHUE TAMET

3) KOHTaKTHOE B3aUMOJICUCTBUE TaMET U aKTUBAITUS SHIIEKIICTKH

21. VCTAHOBMUTE ITOCJIEJJOBATEJIbHOCTb CTA TN
NHANBUAYAJIBHOI'O PAZBUTUA YEJIOBEKA, HAUNHASA OT
3UT'OTHI.

1) bopmupoBanme YeTHIPEXKaMEPHOTO CEP/IIIa

2) oOpa3zoBaHue 0JIACTOMEPOB

3) popmupoBaHUE HEPBHOU CHCTEMBI

4) popmupoBaHrEe ME30AEPMbI

5) oO6pazoBaHKe ABYXCIONHOTO 3apO/IbIiia

22. BBIBEPUTE TPU ®YHKIINH INIASMATHYECKON MEMBPAHBI
1) obGecrieurBaeT NOCTYIICHUE B KJIETKY MIOHOB M MEJIKUX MOJICKYIT

2) obecrieunBaET MepeIBUKEHNE BEILIECTB B KIIETKE

3) OoTrpaHUYMBAET IIUTOIIA3MY OT OKPY>KAIOIIEeH Cpe/ibl

4) y4acTByeT B MOIVIOLIEHUHU BEUIECTB KJIETKON
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5) mpumaeT KJIETKE )KEeCTKYI0 popMy

6) coyxuT matpuuei s cuaresa uPHK

23. BBIBEPUTE JIBA TTPM3HAKA HE ITOAXOAAIIWE JJIA OITMCAHU A
TPAHCKPUIILNN Y DYKAPUOT

1) oObpa3zoBaHue MOJUHYKICOTHUTHOM LIETH

2) COeAUHSIOTCS HYKJICOTH/IbI, COJIEp KaIlNe IE30KCUPUO03y

3) marpuiiet ciyxut Mojekyiaa JJIHK

4) IpoUCXOIUT B SApe

5) yasoenue mojekyisl JIHK

24. YCTAHOBMUTE INOCJIEJOBATEJIbBHOCTH ITPOLIECCOB
OMBPUOHAJIBHOI'O PA3BUTH A [TO3BOHOYHbBIX X KNBOTHBIX:
1) 3aknaaka 3a4aTOYHBIX OPTAHOB 3apOAbIIIA

2) HampaBJIEHHbIE MEPEMEILIEHUS KIIETOK U UX Tu(pPpepeHrpoBKa

3) pa3BUTHE HEPBHOM IUIACTUHKHU

4) cnusiHue AULIEKIETKU U CIEPMAaTO301a U 00pa30BaHUE 3UTOThI

5) popMupoBaHre MHOTOKJIETOUYHOT'O OJHOCIIOMHOTO 3apO/Iblilia

25. YIIOPAAOYUTE UCKOITAEMBIE ®OPMbI UEJIOBEKA T1O
BPEMEHU CYIIECTBOBAHNS, HAUMHAS C CAMOM JIPEBHEI1
OOPMBI:

1) YenoBek ymemnblii

2) KpoMaHbOHIIBI

3) HeanaepTanbIisl

4) YenoBek MpsIMOXOISIIAN

5) ABcTpanonurek

JTAJIOHbI OTBETOB

No
3aIaHu 16 17 | 18 19 20 21 22 123 24 25
P

5,4,2’ 1 9
3

2’574’3’ 4’5’2,3’ 5’1,4’3’

1,4(2,4,513,4,5](2,3,1 1 5

1,342,5

OTBCT

B 3apanusx 26-30 pemmure 3agauu:

3apnanme 26. 3agaya Ne 1. Omnpezgenure, Kakas OKpacka IBETKOB OyaeT y
pacTeHUW  ropoxa, TMOJYYEHHBIX OT  CAMOOIBUICHHS  TOMO3UTOTHBIX
POIUTENHCKUX (POPM C KpacHBIMH M C O€JNBIMH IBETKAMHU, a TaKXKe OT HX
CKpeNIMBaHus MKy coooi.(

Pemenue. OO6e poautenbckue ¢GOPMBI TOMO3UTOTHBI, TO3TOMY 3alHCh
CKpelIuBaHuii OyJIeT CIenyIoIeH:

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

— OT IIePEeKPECTHOrO onbuieHUs: P: AA X aa.
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['omo3uroTHbie (HopMBI JAIOT €AMHCTBEHHBINM THI TaMeT, U MOJTOMY IpPH HX
CIHUSTHUM OyJeT ToJydeH eAMHCTBEHHBIM Tun NoToMKOB: 1) F1 Bce AA; 2) Fl
Bce aa;3) F1 Bce Aa.

Oteer. 1. KpacHOIIBETKOBBIE TOMO3HIOTHBIE PACTEHUS JAIOT TOJBKO (POPMBI C
KpacHbIMH IBeTKaMH. 2. Bce moToMku pacTeHuil ¢ OeiabIiMH LBETKaMU OYIyT
OeJIoNBETKOBBIMU  (OHM  Bcerja ToMO3uroTHel). 3. Bce pacrenus ot
CKpEIIMBaHUs KPACHOLBETKOBBIX TOMO3UTOTHBIX C OEIOIBETKOBBIMU OYyIyT
KPaCHOIIBETKOBBIMU  (JIOMUHAHTHBI (EHOTUII), HO TE€TEPO3UTOTHBIMU IO
TEHOTHITY.

3apnanme 27. 3amaya Ne 2. Ha peGenka c¢ | rpynmoil KpoBH B pojajiomMe
MIPETEHAYIOT IBE POAUTEIBCKUE TIAPBI:

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

— 2 mapa: martb co I, oren ¢ III rpynmoit kposu.

Kakoil nmape npuHaajie:;xut peOeHOK?

Pemenune. PebGenok ¢ I rp. kpoBu mo renorumy — [°I°. Takoe coueranue
ajyiesell BO3MOXKHO TOJIBKO B CIIy4yae, €CJIM raMeThl U OTLA, U MaTepu OyayT
cogepxkath atenu [°. CraenoBaTenbHO, 3Ta KOMOMHALMA TE€HOB MOIJIA
OCYIIIECTBUTHCA TOJIbKO NpHU 3a4aTUM peOEHKa B Ciydyae BTOPOM Maphl, KOIna
MaThb ¥ OTELl F€TEPO3UTOTHI. 3aNHUIIEM CXEMY CKPELIUBAaHHUS:

P:TATI° QxIBI° d; GY: 0,51 A +0,51° GJ: 0,51 B+ 0,51°, => F1: 0,25 I°T°.
OueBHIHO, UTO TIEpBasi CyNpy’Keckas rmapa MpeTeH10BaTh Ha 3TOro pedeHKa He
MOJXET, T. K. y Hee MOTYT ObITh JieTH ToJbKo co 11 u Il rpynmamu xpoBu:

P: I°I° @ x T A1BJ; F1: 50% IA I° u 50%IB 1° (y nmereii II u III rp. xpoBu
COOTB.).

OTtBet. PeOeHOK MPUHAICKUT BTOPOU Mape Cynpyros.

3amanue 28. 3agaua Ne 3. Onpenenute cpelHUN pa3Mep JIUCTOYKOB Y OEoro
KJIeBepa, TMOJYyYEHHOTO OT CKPEIIMBAaHUS TETOPO3UTOTHBIX PACTCHUU C
mucTouykaMu 10 1 7 MM COOTBETCTBEHHO.

Pemenne. OnpenensieM reHOTHUITBI U 3aIIUChIBAEM CKPEIUBAHHE:

P: V bav x V by v; onpenensiem ramersl: GQ: 0,5V ba + 0,5v; G&: 0,5V by +
0,5v; momyuaem nmotomkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.
Orsert. [lonyueno 4 tumna (HEHOTUIIOB U TEHOTUIIOB B PABHBIX COOTHOIICHUSX.
N3 mux g mepBoro OyAeT XapakTepHa CBEPXIOMHUHAHTHOCTH (CpeaHuit
pasmep JIMCTOYKOB 18 MM).

3amanue 29. 3amaua Ne 4. IIpoananusupyiiTe xapakrep Iepeaayu
PELECCUBHOIO, YaCTUYHO  CLEIJIEHHOTO C  TOJIOM, HACIEICTBEHHOTO
3a001€BaHusl OT MaTepU K MOTOMKAM.

Pemenne. P:9X aX a X AY A Gomsna F1: X AX a3 XaY AF2:2X AX a

; $X aXa;d XAY A ; X aY A GonbHa
OtBer. bose3np nepenaercsa OT Marepy 4epes AETEN U MPOSIBISAETCS TOJIBKO Y
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BHYYEK.

3aganue 30. M3 snemeHTOB cooOmecTBa (MOJEBKA, 3€pHO 37aKOB, (DUIIHH,
XOpEK) COCTaBbTE MHUIIEBYIO IIEMb W HAa OCHOBAHUU IpaBUJIa 3KOJOTUYECKOU
NUpaMUIbl OIPENEIUTEe, CKOJIBKO HYKHO 3€pHa, YTOOBI B JIECy BBIPOC OJUH
dbunuH Maccoi 2,5 Kr.

Otser:
3epHO 371aKOB Mems-ioneBka Xopek QunuH
2500 kr 250 xr 25 kr 2,5 kr

B wutoroBoit pabote mpencTaBiEeHbl 3aJaHUS, OTHOCSIIMECS K TpeM
YPOBHSIM CJIOKHOCTHU: “HUBKHW, “‘CpeiHuil”, “BbICOKMI’. B 3aBUCUMOCTH OT
TUNA U TPYJHOCTHU 3aJaHUSl €rO BBIINOJHEHHUE OLEHUBAECTCS Pa3HbIM YHUCIOM
OayioB. BpIMonHeHWE KaXI0ro 3agaHus “‘HU3KOTO” YPOBHS CJIOKHOCTH
omeHuBaeTcs 1 Oamwtom. 3a BBINOJHEHUE 3aJaHUN  “‘CpellHero” ypOBHS
CIOXHOCTH B 3aBUCUMOCTH OT TIOJIHOTBI M TPAaBWIBHOCTH OTBETa
MIPUCBaMBAETCs J10 2 OaIoB.

K 3amanuio “BBICOKOTO” ypOBHSI CJOKHOCTH OTHOCUTCSI PEIICHUE
CUTYallMOHHBIX 3a/Jad. 3a BBIIOJHEHUE 3aJaHUN “‘BBICOKOTO YpPOBHS B
3aBUCUMOCTH OT TMOJIHOTHI M TMPAaBWIBHOCTU OTBETa MpHCBauMBaeTcs A0 3-X
OaJIoB.

3agaHus “HU3KOTO” M “‘CpeAHEro” YpPOBHEW CIOKHOCTU HPOBEPSIIOTCS
aBToMatndeckd. OTBETbl Ha 3aJaHUs ‘‘BBICOKOTO” YpPOBHS MPOBEPSIOTCA B
PYYHOM pPEKUME.

Pactipenenenne 3amaHuii 1O yPOBHSAM CJIOXKHOCTH IPEICTABICHO B
cienyroien Tabuiie:

YpoBeHnb bana | IlpouenrtHoe Tun Bonnpocos
CJ0KHOCTH co/iep:KaHme

3aaHus 3aJaHuM

Huskuit 1 50% - 3aJIaHUsI C BLIODOPOM OJTHOTO

IMpaBUJIBHOTO OTBETA

Cpennnii 2 33% - MHOKE€CTBEHHBIN BBIOOD;

- BOIIPOCHI HA YNOPS0UYMBAHUE WU
YCTaHOBJICHUE IIPABUILHOM
IIOCJIEIOBATEIbHOCTH

Bricokui 3 17 % - 3aJ1a4M, IPEAYyCMaTPUBAIOIINE
pa3BEepPHYTHIN OTBET
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Kpurepuu olieHMBaHUS UTOrOBOM MUCbMEHHOMN paOOTHI:

Onenka IIpoueHT BbINOJIHEHUS
“OTINYHO” 85-100%
“xopomio” 70-84%

“yIIOBIIETBOPUTENHHO” 50-69%
“HEeyAOBIETBOPUTEILHO Menee 49%
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