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COJEPKAHUE

O01IMe mMoJ0KeHus
Pe3yabTaThl 0CBOEHHS JUCHUILINHDI, MO/JIeKAIIHE MPOBEPKe
Matepuanbl 1Jisl TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH M0 YUeOHOI TUCIUNIHHE

MatepuaJibl IPOMEKYTOUHOI aTTeCTAIMM MO Y4eOHOI TUCIUTLINHE



1. O0ue moJI0KeHus.

OreHOYHBIE CpeJCTBa MO OWOJOTMHM TIpeAHA3HA4YCHBbI IS IPOBEACHUS
TEKYIIET0, pyOeKHOTO (TEeMAaTUYECKOT0) KOHTPOJISI M TPOMEKYTOUYHON aTTECTAINH
1O AUCIUILIINHE.

KoHTpoms ®  omeHka  pe3yabTaToB  OOY4YEHHS  OCYIIECTBIISETCS
npernojaBaTelieM B - IIpoIecce MPOBEACHUS  NPAKTUUECKUX  3aHATHUM U
Ja00paTOPHBIX PadOT, TECTUPOBAHMS, a TAKXKE BBHITIOJTHEHHUS OOYUYaIOIIUMUCS
WHIUBUAYAJIbHBIX 3aJlaHWM, MPOEKTOB, HCCieaoBaHUM. PesynbpTaThl oOydeHUs
OTIPEJIEIISIIOT, YTO O0y4aromuecs MOJDKHBI 3HATh, TOHUMATh U JEMOHCTPUPOBATH
10 3aBEPIICHUU U3YUYCHUS TUCITUTUINHBI.

Jnst popMupoBaHusi, KOHTPOJIA U OLIEHKU PE3yJIbTATOB OCBOCHUS Y4eOHOM
JVCHUIUIMHBI UCTIOJIb3YETCSl CUCTEMA OIICHOYHBIX MEPONPUSATUM, TPECTABIISIIOIIAS
co00Ol KOMIUIEKC YYEOHBIX MEpPOIPUSATUM, COTJACOBAaHHBIX C pe3yJlbTaTaMHu
oOyuenus u chopmynupoBaHHelx ¢ ydetom @OI'OC COO (mpeamerHbie
pe3ynbTathl 1o aucuirae) u @I'OC CIIO.

Cucrema OLIGHOYHBIX MEPONPHUATHUN, CIPOCKTUPOBAHHAS IO JUCIUIIIMHE
«buonorus», mpeacTaBlieHa B MaCIOPTE OLICHOYHBIX Cpe/ICcTB (Tabiuma 1).



2.PesynbTaTbl OCBOEHUA AMCLMNIMHDI, Nognexallue npoeepke

Tabmuna 1

110 AU CHUIIIINHC «buonorusy»

Pa3znen 1

KiteTka — cTpyKTYpHO-(PYyHKIIHOHAJIbHAS €IMHULA "KUBOTO

Pe3yabTarsl 00yueHust

HAOJIIOIEHUSA

XapakTepu3oBaTh CTPYKTYPHO-()YHKIIMOHAJIBHYIO OPraHU3aLMIO KJIETKA Ha OCHOBE

OueHoyHoe Meponpusitue

pyOe:xxHoro

(TeMaTH4eCcKOro) KOHTPOJIst

KoHnTposnbeHas padbota “MosieKyaspHbIil YpOBEHb OPTaHU3ALUHU KUBOTO™

Tema

Pe3yabTarbl 00yueHus 10
TeMaM

OuneHoyHoe MeponpUsATHS
TeKyLero KOHTPOJIst

OueHouHbIe cpeacTBa

Tema 1.1
buonorus kak
Hayka

OnuceIBaTh METOAEI
WCCJIEIOBAHUS HA MOJICKYJISIPHOM
Y KJIETOYHOM YPOBHE

1. 3anonHenue TaOIHUIIBI C
OIMCAaHUEM METOOB
MHUKPOCKOTIUPOBAHUS C UX
JIOCTOMHCTBAMH U HEJOCTATKAMHU
2. 3anonaenue Tadbanisl «Brioag
YUCHBIX B pa3BUTHE OMOJIOTUM

1. TabmuIpl ¢ omMcaHuEM
METOI0B MHUKPOCKOITMPOBAHUS C
HUX JOCTOMHCTBAMH U
HEI0CTaTKaMHU

2. Tabnuma «Bkian ydeHbIX B
pa3BUTHE OMOJIOTHUN»

Tema 1.2
OOmas
XapaKTepUCTH
Ka JKU3HHA

XapakTepu30oBaTh YPOBHU KUBOU
MaTepuu

OnuceIBaTh METOJIBI
HCCJIEOBAHNS HA MOJICKYJISIPHOM

3anoyiHEHUE CPAaBHUTEIIBHOM
TaOJIMIIBI CXOJICTBA U PA3THUUN
KUBOTO U HE )KUBOTO

CpaBHuTenbHas TabIuma
CXOJICTBA M PA3IUYUI KUBOTO H
HE KUBOT'O




Y KJIETOYHOM YPOBHE

Tema 1.3 XapakTepu30oBaTh CTPOCHUE U 1. ®poHTaTBHBIN ONPOC 1. ITepeueHns BOIIPOCOB K
buonoruueck | cBoiicTBa OCHOBHBIX OMOMOJIEKYH | [loaAroToBKa ycTHBIX COOOILIEHUH C (GpOoHTaNBHOMY OIIPOCY
Y BOKHBIC [TpoBoauTh HAOMIOIEHNE IIpe3eHTalen 2. OtyeTsl MO 1a00PaTOPHBIM
XUMHUYECKHUE | UBMEHEHUHN (QYHKIIMOHUPOBaHUs | 2. BeInoaHeHue u 3anura paboTtam
COEIMHEHUSI | OMONOJIUMEPOB 1a00paTOPHBIX PadOT:

«Onpenenenue suramuza C B

MPOAYKTAX MUTAHUS,

«I'mapodunbHO-TUAPOPOOHBIE

CBOICTBA JIUITHUIOBY
Tema 1.4 Pa3nuuatse cyuiecTBeHHbIE 1. OuenuBaemasi IUCKyCCHS IO 1. Ilepeuens BOpoCoOB K
CTpyKTypHO- | IpU3HAKHU CTPOCHHUSI KIETOK BOITPOCAM JIEKIIUHU OLIEHUBAEMOM TUCKYCCHUH
(yHKIIMOHATbL | OPTAaHU3MOB Pa3HBIX 1IAPCTB 2. Pa3paboTka MeHTaIbHOM KapThl 10 | 2. MeHTalbHas KapTa 1o
Has KUBOU MPUPOJIBI KJ1accu(UKalMy KIETOK U UX KJIacCU(PUKALMU KIIETOK U UX
opranuzauus | [IpoBoauTe HaOmoAeHNE CTPOECHHMIO HA MPO- U CTPOEHHMIO HA MPO- U
KJIETOK KJIETOYHBIX CTPYKTYpP U UX JYKapUOTUYECKUX U 10 IAPCTBAM B | DYKAPUOTUUYECKHUX U 110 LIapCTBaM

W3MEHEHUH C TIOMOIILIO
MHMKPOCKOTIa

MUHU Tpymax

3. BrinosiHEeHHE U 3a1UTa
1ab0paTOpHBIX PaboT:

«CtpoeHnue KIeTKu (pacTeHus,
KUBOTHBIC, TPUOBI) U KIIETOYHBIC
BKJIFOUCHHUS (KpaxMall, KAPOTUHOUJIBI,
XJIOPOILIACTBI, XPOMOILITACTHI)»,

B MUHH TPYIIIax
3. OTyeTsI 110 JTa0OPaATOPHBIM
paboram




«IIpoHnaeMocTs MEMOpPAHBI
(m1a3Moau3, JerIa3MOJINn3)»

Tema 1.5 Paznuuath CymecTBeHHbIE 1. ®poHTaTBHBIN ONPOC 1. ITepeueHns BOIIPOCOB K
CTpyKTypHO- | IpU3HAKHU CTPOCHHUS KIETOK 2. Pa3paboTtka rioccapus (GpOHTATILHOMY OIPOCY
(yHKIIMOHATL | OPTAaHU3MOB Pa3HBIX LIAPCTB 3. Pemenue 3a1a4 Ha ONIPEACIICHUE 2. I'moccapuii ¢ onpeaeaeHHbIM
HbIe (DAKTOPBHI | JKUBOU TIPUPOIBI MOCJIEA0BATEILHOCTH HYKJICOTUAOB | IEPEYHEM TEPMHUHOB
HacieaCcTBeHH | Onpenenarsb 3. 3agauun Ha ONPENEIICHUE
OCTH ITOCJIEA0BATEIBLHOCTD ITOCJIEA0BATEIBHOCTH
nykieornoB JJHK u PHK HYKJICOTUIOB
Tema 1.6 XapakTepu30BaTh MPOLIECCHI 1. ®poHTaNBHBIN OMPOC 1. ITepeuens BOIIPOCOB K
[Tpoueccnl MaTPUYHOTO CUHTE3A 2. Tect «IIpoueccel MaTpU4IHOTO (bpOoHTATLHOMY ONPOCY
MatpudHoro | Onpenenarsb CUHTE3a» 2. Bonpocsl qy1s Tecta
CHUHTE3a MOCJIEI0BATEIBLHOCTh 3. Pemienue 3a1a4 Ha onpeAeICHUE 3. 3amaun Ha ONIpEAECTICHHUE

aMUHOKHUCIIOT B MOJIEKyJie Oerka
HNuTepnpeTupoBaTh CTPYKTYPY U
(GYHKIIMOHATBHOCTH O€JIKa B
cilydae U3MEHEHHUSI
MOCJIEIOBATEIHLHOCTH
HykieotuoB JJHK

MOCJICA0BATEILHOCTH AMUHOKHUCIIOT B
MOJIEKYJIe OenKa

4. Pemenue 3a7a4 Ha OTpe/eecHre
MOCJICA0BATEILHOCTH AMUHOKHUCIIOT B
MOJIEKYJIe OelKa B cllydac M3MEHEHUS
MOCJIEIOBATEILHOCTA HYKJICOTH/IOB
JIHK

MOCJEA0BATEIbHOCTH
aMUHOKHUCIIOT B MOJIEKyJie Oeka
4. 3amaun Ha onpe/ielICHUE
MOCJEA0BATEIbHOCTH
aMUHOKHUCIIOT B MOJIEKyJie Oenka B
clly4yae U3MEHEHUS
MOCJIE0BATEIbHOCTH
HykieotuaoB [JHK




Tema 1.7 Pasnuuate cymecTBeHHbIE 1. @poHTaNBHBII OIpPOC 1. Ilepeuens BOpOCOB K
Hexsterounbie | mpu3HaKU CTPOCHHUS KIIETOK 2. [ToaroroBka yCTHBIX COOOIICHUH C | PpOHTATFHOMY OTIPOCY
bopmbI OpPraHU3MOB PA3HbBIX LIAPCTB npe3eHTanuen (Bupychsie u 2. [IpeseHTanus 1 yCTHOE
KU3ZHH KUBOU IPUPOBI OaxTepuaabHbIC 3200JCBaHUS. COOOIIEHHE, COTTIACHO NEPEUHIO
OOmIre MPUHITUITEI UCTIONB30BAHUS | TEM
JIEKAPCTBEHHBIX BEUIECTB.
OcobeHHOCTH TPUMEHEHUS
AHTUOHWOTHKOB)
Tema 1.8 OnuceIBaTh OCHOBHBIE 1. ®poHTanbHEII ONpOC 1. Ilepeuenb BOpOCOB K
O6men SHEPreTUYECKHUE U TUIACTUYECKUE | 2. 3al0JTHEHUE CPaBHUTEIBLHOMN (GpOHTATILHOMY OIPOCY
BEILECTB U IPOLIeCChI KIETKU (0OMeH TaOJIMIIBI XapaKTEPUCTUK TUIIOB 2. CpaBHuTeNIbHAS TaOIUIA
IpEeBpaLIeHUE | BEUIECTB, XEMO-, (POTOCUHTE3) oOMeHa BeIleCTB XapaKTEPUCTUK TUIOB OOMEHa
SHEPIruu B BEILECTB
KIJIETKE
Tema 1.9 XapakTepu30BaTh JKU3HEHHBIN 1. OGcyxnenue o Bompocam jekiuu | 1. [lepeuenb BorpocoB st
JKM3HEHHBIM | UK KJIIETKH 2. Pa3zpaboTka eHThl BpeMEHH 00CYXICHHS
LUK KJIETKH. KU3HEHHOT'O LIMKJIa 2. JIeHTa BpEMEHHU KU3HEHHOTO
Murto3. UKJIa
Meiios
Paznean 2 Crpoenne u pyHKIUM OPraHu3Ma

Pe3yabTaThsl 00yueHus

HpOFHO3I/IpOBaTL BO3HUKHOBCHUC IIPU3HAKOB B XO0€ MHANBUIYAJIIbHOT'O

Pa3BUTHA U PAa3MHOKXCHHA OPIraHU3MOB




OueHovHoe Meponpusitue py0de;KHOro
(TeMaTH4eCcKOro) KOHTPOJIst

KonTtpomarnas padota “CtpoeHue u QyHKIUH OpraHuzma’

Tema Pe3yabTarbl 00yyeHus 1o OueHo4yHOe MepPONPUATHS TEKYUIEro OlenounbIE CpecTBa
TeMaM KOHTPOJIsI
OnuceIBaTh CTPOCHUE U 1. OnennBaemas TUCKyccus 1. Ilepeuens BOIPOCOB K
B3aMMOCBS3b 4aCTEN 2. Pa3zpaboTka MEHTAJIbHON KAPThI OLICHUBAEMOM JUCKYCCHH
MHOTOKJIETOYHOTO OpraHu3Ma TKaHEW, OPTaHOB U CUCTEM OPTraHOB 2. MenTanbpHas KapTa TKaHEW,
Tema 2.1 OpraHU3MOB (paCTeUHI/ISI, KUBOTHBIE, | OPraHOB M CHCTEM OPraHoB
Crpoenne YEeJIOBEK) C KpaTKOH XapaKkTepUCTUKOH | OPraHH3MOB (pactenus, §
oprasmsma ux QyHKIUN YKUBOTHBIE, YEJIOBEK) C KPATKOU
3. [ToaroToBka U NMpeaCcTaBICHUE XapaKTEPUCTUKON MX (QYyHKIIHIMA
YCTHBIX COOOIICHHI C Mpe3eHTaINEH 3. [Ipesenranus u ycTHOE
(MMMYHHTET, UH(DEKITMOHHBIC COOOIIIEHUE COTJIACHO TIEPEUHIO
3a00JIeBaHus, MHUJIEMUH, BAKIIUHAIMS) | TEM
Tema 2.2 XapakTepu3oBaTh ClIOCOObBI 1. ®poHTaNBHBII OMPOC 1. Ilepedyens BOIPOCOB K
DopMbI Pa3MHOKECHUS 2. 3amoTHeHUEe TaOIUIBI ¢ KpaTKOU (bpOHTATBEHOMY OIPOCY
Pa3sMHOXKEHUS XapaKkTepucTuKkou u npumepamu dopm | 2. Tabnuia c kpaTkoit
OpraHU3MOB Pa3MHOXEHUSI OPTaHU3MOB XapaKTEPUCTUKON U
npumepamMu Gopm
Pa3MHOKEHHUS OPraHu3MOB




Tema 2.3 OnuceiBaTh cTaanu oHTOTeHe3a | 1. Pa3paboTka jJeHTHI BpeMeHu ¢ 1. JIenta BpemeHu ¢
Onrorenes KUBOTHBIX U YEJIOBEKA XapaKTepUCTUKOM ATANlOB OHTOT€HE3a | XapaKTEPUCTUKOW 3TAroB
KUBOTHBIX U OTJEJIbHOW IPYIIMON )KUBOTHBIX U OHTOT€HE3a OT/ACIIbHOU
YeJloBeKa YeJI0BeKa M0 MUKPOTPYyIIaM TPYIION )KUBOTHBIX U
2. Tect/ompoc YeJI0BeKa [0 MUKPOTPYyIIIaM
2. Bomnpocsl s
tecta/llepedeHs BOMpocoB K
onpocy
Tema 2.4 OnuceiBaTh cTaguu oHTOreHe3a | COCTaBIICHHE JKM3HEHHBIX IIUKIIOB CxeMbl KU3HEHHBIX LIUKIIOB
OHrorenes pPacTEeHHI pa3HbIX OTIEIOB pacTeHut o ot/esaM (MOXOBUJIHBIE, | pACTEHUH MO OTeIaM
pacTeHuit XBOUIEBU/IHbIE, TATIOPOTHUKOBU/IHBIE, | (MOXOBUIHBIE, XBOILICBUIHBIE,
roJIOCEMEHHbBIE, TOKPHITOCEMEHHBIE) NarnopOTHUKOBHIHBIE,
TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)
Tema 2.5 OnuceIBaTh 3aKOHOMEPHOCTH 1. Pa3paboTka rioccapus 1. I'noccapwuii, ¢ onpeeneHHbIM
OcHoBHBIE HACJIEICTBEHHOCTH U 2. Tect IIEPEYHEM TEPMUHOB
MTOHATHS U3MEHYUBOCTHU 2. Bonpocsl 115 TecTa
TE€HETUKHU
Tema 2.6 OnuceIBaTh 3aKOHOMEPHOCTH 1. ®poHTaNBHBII OMPOC 1. ITepeuens BOPOCOB K
3aKOHOMEPHO | HACJIEICTBEHHOCTHU U 2. Tect o Bompocam JIeKIIUU (GbpoHTaTEHOMY OITPOCY
CTH M3MEHYUBOCTH 3. Pemienue 3a1au Ha onpeaesieHue 2. Bonpocsl 115 TecTa
HacnenoBanus | OnpenensaTh BEpOsITHOCTh BEPOSITHOCTH BOSHUKHOBEHUS 3. 3ajauu Ha onpeeNeHue
BO3HUKHOBEHUS HACJIEJICTBEHHBIX MPU3HAKOB MPU BEPOSTHOCTU BO3HUKHOBEHUS

HACJICICTBEHHBIX MPU3HAKOB MIPU
MOHO-, JIU-, TTIOJTUTUOPUTHOM U

MOHO-, IU-, TTIOJTUTHOPUTHOM U
AHAJIM3UPYIOIIEM CKPEUIMBAHUH,

HACJICICTBEHHBIX MPU3HAKOB
Mpy¥ MOHO-, JIU-,




aHAJIM3UPYIOIIEM CKpEIMBaHUU

COCTABJICHUE T€HOTUITNYECKUX CXEM
CKpEILUBaHUsA

HOJUTUOPHUITHOM U
aHATM3UPYIOIIEM
CKpEIIUBAHUU, COCTABIICHHUE
TeHOTUITUYECKHUX CXEM

CKpEeUIMBaHUsA
Tema 2.7 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocs! s Tecta
B3anmonencT | HaCIeICTBEHHOCTH U 2. Pa3pabortka rioccapus 2. I'moccapuii ¢ onpeieIeHHBIM
BHE F€HOB M3MEHYHBOCTH 3. Pewienue 3aay Ha onpesiesieHue NepeYHeM TEPMUHOB
Onpenensate BEpOSTHOCTD BEPOSITHOCTH BO3HUKHOBEHUS 3. 3ajaun Ha ONpEJEIICHHE
BO3HUKHOBEHUS HACJIEICTBEHHBIX IIPU3HAKOB IIPU BEPOSITHOCTA BOSHUKHOBEHUS
HACJIEICTBEHHBIX [IPU3HAKOB IIPU | PA3JIMYHBIX TUIIAX B3aUMOEHCTBHUS HACJIEICTBEHHBIX IIPU3HAKOB
Pa3IMYHBIX B3aUMOICHCTBUIX I'€HOB, COCTABJICHUE TEHOTUIIMYECKUX | [IPU PA3IMYHBIX THIIAX
I'€HOB CXEM CKpPEIUBaHUs B3aUMOJICHCTBUS T€HOB,
COCTaBJICHHE T'€HOTUITMYECKUX
CXEM CKpEIIMBaHUs
Tema 2.8 OnuceIBaTh 3aKOHOMEPHOCTH . Tect 1. Bomnpocs! jy1st Tecta
CuernuieHHOE | HAacJIeICTBEHHOCTH U 2. Pa3paboTka rioccapus 2. I'moccapuii, ¢ onpeaeaeHHbIM
HACJIEJI0BAHNUE | N3MEHYMBOCTH 3. Pemrenue 3a1a4 Ha onpesiesieHne IIEPEYHEM TEPMUHOB
MIPU3HAKOB Onpenensitb BEpOSTHOCTb BEPOSITHOCTH BOSHUKHOBEHUS 3. 3amauu Ha onpeaeeHue
BO3HUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB MPU BEPOSITHOCTA BOSHUKHOBEHUS

HACJICACTBCHHBIX IIPU3HAKOB IIpH
CICIIJICHHOM HaCJICAOBAaHUU

CLICIUICHHOM HaCJICZJOBaHUH,
COCTABJICHUE T€HOTUITUYECKUX CXEM
CKpEILIUBaHUsA

HACJICICTBEHHBIX MPU3HAKOB
MIPU CLICTIJIEHHOM
HACJIC[IOBAHUM, COCTABIICHUE
TEHOTUITMYECKUX CXEM
CKpEIINBAHUSA

10




Tema 2.9 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Boripocs! juist Tecta
['eneTuka HACJICICTBEHHOCTH U 2. Pa3pabotka rioccapus 2. I'moccapuii, ¢ OnpeeIeHHBIM
rmoJia N3MEHYHUBOCTH 3. Pemenue 3a1au Ha onpeiesicHUe nepeyHeM TEPMUHOB
OnpenensiTe BO3MOKHOE BEPOSTHOCTU BO3HUKHOBEHUS 3. 3agaum Ha onpeieNICHHE
BO3HUKHOBCHHE HACJICJICTBEHHBIX MPU3HAKOB, BEPOSTHOCTA BO3HUKHOBEHUS
HACJICICTBEHHBIX MPU3HAKOB CIICTIJICHHBIX C ITOJIOM, COCTaBJICHHE HACJICICTBEHHBIX IPU3HAKOB,
T€HOTUIMMYECKUX CXEM CKPEIIUBAHUS CICIUICHHBIX C I0JIOM,
COCTaBJICHUE TCHOTUITMYCCKUX
CXEM CKpCIIMBaHUS
Tema 2.10 OnuceIBaTh 3aKOHOMEPHOCTH . Tect 1. Bomnipocs! jy1st Tecta
I'eneTnka HACJICJICTBEHHOCTH U 2. Pa3zpaboTka rioccapus 2. I'nmoccapwuii, ¢ onpeaeaeHHbIM
YyeJIoBeKa M3MCHYHMBOCTH 3. Pemienue 3a1a4 Ha onpeAecHUE MepEYHEM TEPMUHOB
OnpenensTe BO3MOKHOE BEPOSITHOCTA BOZHUKHOBEHHUS 3. 3aaun Ha ompeeICHUE
BO3HUKHOBEHHE HACJICICTBEHHBIX TPU3HAKOB, BEPOSITHOCTA BOZHUKHOBEHMUS
HACJICJICTBEHHBIX MPU3HAKOB UCIIOJIb3YS METO/Ibl TCHETUKH HACJIEJICTBEHHBIX MTPU3HAKOB,
YeJI0BEKa, COCTABJICHHUE UCIIOJIB3YS METO/Ibl TEHETUKHU
T€HOTUITUYECKUX CXEM CKPEIIUBAHUS YyeJI0oBeKa, COCTABJICHUE
4. IToaroroBka yCTHBIX COOOUIEHUI C | TEHOTUIHUYECKUX CXEM
Mpe3eHTaIMel 0 HACIEACTBEHHBIX CKpEIIMBaHUS
3a00JIEBAHUSX YeJIOBEKa 4. Tlpe3eHTanus U yCTHOE
co0OIIIeHHE, COTJIACHO MEPEUHIO
TEM
Tema 2.11 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bomipock! quist Tecta
3aKOHOMEPHO | HACJIEICTBEHHOCTH U 2. Pelienue 3a7a4 Ha ONpECICHUE 2. 3a1auu Ha OMNpPECTICHUE
CTH W3MEHYHUBOCTH TUIA MYTAIlMU TIPU NIEpeaayde TUIA MYTAIlUU TIPU TIepeaayde
M3MEHYUBOCT | Onpenenars TUI MyTalluu MpU HACJICJICTBEHHBIX TPU3HAKOB, HACJICICTBEHHBIX IPU3HAKOB,
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u repeaayde HacaeACTBEHHBIX COCTABJICHHE T€HOTHUITMYECKUX CXEM COCTaBJICHHE T'€HOTUITUYECKUX
IIPU3HAKOB CKpenBaHus (110 rpyImam) CXEM CKpemuBaHus (110
rpyIam)
Tema 2.12 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bomnipock! uist Tecta
Cenekuus HACJIECTBEHHOCTH U 2. Pa3paboTka rioccapus 2. I'moccapuii ¢ onpeeieHHbIM
OpraHu3MOB | UBMEHUYHUBOCTHU 3. Pewienue 3aay Ha onpesiesieHue NepeYHeM TEPMUHOB
Onpenensatb BO3MOKHOE BO3MOYKHOTO BO3HUKHOBEHUS 3. 3ajauun Ha onpeeeHHe
BO3HHKHOBEHUE HACJIEICTBEHHBIX TPU3HAKOB I10 BO3MOYXXHOT'O BO3HUKHOBEHUS
HACJIEICTBEHHBIX TPU3HAKOB CEJICKIIMU, COCTABIICHUE HACJIEICTBEHHBIX IPU3HAKOB I10
TF€HOTUITHYECKUX CXEM CKPEIIMBAaHUS | CENEKIIMH, COCTABICHUE
T€HOTUITMYECKUX CXEM
CKpELIMBaHUs
Pazgen 3 Teopus 3BoJIIOLMH

Pe3yabrart 00yuenust

ApryMeHTUpOBaTh HEOOXOIUMOCTh COXPAHEHHUsI MHOTO00pa3usi OpraHU3MOB C LEbIO
OepeXHOIro OTHOIICHHUS K OKpYXKarollei cpene

OuenoyHoe meponpusitue
PYO€KHOI0 (TeMATHYECKOI0)

KOHTPOJIsI

KontposnbHas pabota “TeopeTnyeckue acreKThl SBOIIOLNN KU3HUA Ha 3emiie”

Tema

Pe3yabTaTbl 00yueHus 1o
TeMaM

TeKylero KOHTPOJIst

OueHoyHoe MeponpUsATHS

OueHovHbIe CPpeACTBA
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Tema 3.1 Xapaxkrepus3oBaTh 1. ®poHTanpHBIN OIPOC 1. IlepeyeHs BONpOCOB K
Hcropus NPEINOChUIKH U IBXKyIUe | 2. PazpaboTka IeHThI BpeMEHH bpoHTaNBHOMY OIIPOCY
ABOJIIOLIMOHHOT CUJIbl BOSHUKHOBEHMS Pa3BUTHS IBOJIFOLIMOHHOTO yueHus | 2. JIeHTa BpeMeHun
0 Y4YEHUs MHOT000pa3us BUIOB Pa3BUTHS 3BOJIFOLIMOHHOTO
Y4EeHUS
Tema 3.2 XapaxkTepu3oBaTh 1. ®poHTanpHBIN ONPOC 1. Ilepeuens BOIpOCOB K
MHuKpPO3BOJITIOL MPEANOCHUIKY U ABMKyIHe | 2. CocTaBieHuE Ioccapus (pOHTAIILHOMY OIPOCY
us CHJIbI BO3HUKHOBEHUSA 2. I'moccapwmii ¢
MHOT000pa3usi BUIOB OIPENIECIIEHHBIM IIEPEYHEM
TEPMUHOB
Tema 3.3 XapaxkTepu3oBaTh 1. OuenuBaemas TuCKyccus 1. Ilepeuens BOIpOCOB K
MakposBounror IpPEINOChUIKY U ABXKylme | 2. PazpaboTka rioccapust OLICHUBAEMOM JUCKYCCHUU
us CUJIbI BOSHUKHOBEHHUSA TEPMUHOB 2. I'noccapwmii ¢
MHOT000pa3usi BUIOB OIPENIECIICHHBIM IIEPEYHEM
TEPMUHOB
Tema 3.4 Xapakrepu3oBaTb 1. ®poHTaNBHBII ONPOC 1. Ilepedyens BOIPOCOB K
Bo3HuKHOBEHN npeanochbulki U aBrxkyue | 2. [loaroroska u npejacraBieHue | ppoOHTAIBLHOMY ONPOCY
€ ¥ pa3BUTHE CHJIbI BO3HUKHOBEHUS YCTHOT'O COOOILIEHUS U JIEHTHI 2. JlenTa BpeMeHn
KU3HU Ha MHOT000pa3usi BUIOB BPEMEHU BO3HMKHOBEHUS U BO3HMKHOBEHUS U
3emuiie Pa3BUTHS )KMBOTHOIO U pPa3BUTHS )KMBOTHOIO U
PaCTUTENBHOTO MHUpa PaCTUTENBHOIO MUPA U
YCTHOE COOOIIIEeHNE
Tema 3.5 Xapaktepu3oBaTb 1. ®poHTanbHbBIN ONpoC 1. Ilepedyens BOPOCOB K
[Ipoucxoxnex IPEINOChUIKH U ABXKylMe | 2. PazpaboTka JIeHT BpeMeHU U (bpoHTaNBHOMY OIIPOCY

13




Y€ YEJIOBEKA —
aHTPOIIOTEHES

CUJIbl BO3HUKHOBEHUS MEHTAJIbHBIX KapT Ha BBIOOD: 2. JlenTa BpeMEHU WIH
MHOT000pa3us BUIOB “IBOJIOLHS COBPEMEHHOIO MEHTaJbHAs KapTa Ha
yesioBeka”, “Bpems u mytu BBIOOD U3 MEPEUHS
paccesieHHs YeJI0BEKa 10
mianere”’, “Bnausaue
reorpaduyeckoit cpesibl Ha
MOPQOJIOTUIO ¥ PUZUOTOTHIO
yenoBeka”, “UenoBeueckue
pacel”’, 00CyX)IeHUE

Pa3znen 4

IKOJOrus

Pe3yabTart 00yuyeHust

ApryMeHTUpOBaTh HEOOXOIUMOCTh COXPAaHEHUS MHOTO00Pa3usi OPraHU3MOB C IIEJTBIO
OEepe’KHOTO OTHOIIEHUS K OKPY>KAIOIIIEH cpesie

OueHouHoe Meponpusitue
PYO€KHOT0 (TEeMATHYECKOI0)
KOHTPOJIsI

KonTtpoarsHas padota “Teoperrndeckre aceKThl SKOJOTUH

Tema

PesyibTarhl 00ydyenus mo | OueHOYHOE MEPONPHUSTHA TEKYLIEro
TeMaM KOHTPOJISA

OueHovHbIe CPpeACTBA
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Tema 4.1
DKOJIOTHYECKHE
bakTopbI U
CpEeIbl )KU3HU

OnuceIBaTh CBA3b MEXKIY
OpPraHU3MOM U CPENOU €TO
OOuTaHUS

Tect mo 3xoJ0rU4YecKUM PaKTopam u
cpenaMm >KU3HH OpTraHU3MOB

Bomnpocs! miis tecra

Tema 4.2 OnuceIBaTh CBA3b MEXKIY 1. CocraBiieHHE CXEM KPYroBOpOTa 1. Cxemsl KpyroBopora
[Honysnsauus, OpraHU3MOM U CPEJIOH €ro BEILECTB, UCIOJIb3Ys MaTepUaIbl BEILECTB, UCIOJIb3YSI
cooOmiecTna, oOuTaHus JIEKIIAU MaTepuabl JCKIUU
KOCUCTEMBI YcTaHaBIMBaTh CBA3b 2. Pemenue nmpakTuko- 2. IlpakTuko-
CTPYKTYpHI U CBOWCTB OPUEHTUPOBAHHBIX PACUETHBIX OPHEHTUPOBAHHBIE PACUETHBIC
DKOCUCTEM 3aJIaHNM 110 IIEPEHOCY BEIECTBA U 3a/1aHus 110 IEPEHOCY
DHEPIUU B 3KOCHCTEMAX C COCTABIICHHE | BELIECTBA U SHEPIUU B
TpOoPHUUECKUX LETIeH U MUPaMUJ] DKOCUCTEMAX C COCTABIICHUE
OroMacchl U SHEPTUU TpopUUECKUX 1enei u
nupamMul OMOMacChl U SHEPTUU
Tema 4.3 OnuceIBaTh CBSI3b MEXKIY 1. OueHuBaemasi IUCKyCCHS 1. ITepeuenb BOPOCOB K
buocdepa - OpPTaHU3MOM U CPEAOM €ro 2. Tect OLICHUBAEMOM JTUCKYCCUH
ryio0abHast oOuTaHus 3. Pemenue npakTuko- 2. Bonpocsl 115 TecTa
AKOJIOTHYECKas | YCTaHABJIMBATh CBSI3b MEXKIY | OPHEHTUPOBAHHBIX PACUETHBIX 3a]1a4 3. IIpakTuko-
cucrema CTpYKTypamu onocdepbl Ha onpeJeeHue MIOIIAIN OPUEHTHUPOBAHHBIE PACUETHBIC

HaCaXICHUM JUIST CHIDKCHUS
KOHIIEHTPAIMHU YIJIEKUCIIOTO ras3a B
aTMoc(depe CBOETro peruoHa
MPOKUBAHUS

3aJ1a4M Ha OTPEACIICHUE
IJIOIIAAN HACAKAECHUN IS
CHWKCHUS KOHIIEHTPALUU
YTJIEKUCIIOTO Ta3a B arMocdepe
CBOET0 PETMOHA ITPOKUBAHUSA
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Tema 4.4 OnwuceiBath r100aTbHBIE U 1. Tect 1. Boripocsl juist Tecta
Bnmsinue pErMoHaNbHBIE SKOJIOrnYeckue | 2. Pemenue npaktuko- 2. IIpaktuxo-
AHTPOMOTEHHBIX | MPOOJIEMBI U TIyTH UX OPUEHTHUPOBAHHBIX PACUETHBIX OpUEHTHUPOBAHHBIE PACUETHBIC
¢bakTopoB Ha MUHUMH3AUU 3a1aHUM TIO COXPAHEHHUIO IIPUPOIHBIX | 33JIaHUS IO COXPAHEHHIO
ouochepy [Ipensiarate ciocoObl PECYPCOB CBOErO PErMOHa IIPOKUBAHUS | IPUPOIHBIX PECYPCOB CBOETO

NEHCTBUS MO OE30MaCHOMY pErvuoHa MpoKUBaHUA

IIOBEJICHUIO U CHUKECHUIO

BIIMSIHUS YEJIOBEKA Ha

IIPUPOJIHYIO Cpeny

Br16upats Mepsbl 115

COXpaHEeHus1 OMopa3HO00pa3us
Tema 4.5 WNHTepnpeTnpoBaTh 1. OuennBaemast AUCKyCCHUS 1. IlepedyeHs BOPOCOB K
Binsnaue pe3ynbTaThl IIPOBEACHHOIO 2. BpINOIHEHUS TPAKTUYECKUX OLICHUBAEMOM THUCKYCCHU
COLIMAJIbHO- OMOAPKOJIOTUYECKOTO 3aJIaHUN: 2. 3agaHus NPaKTUYECKUX
JKOJIOTUYECKUX | DKCIIEPUMEHTA C “OnpeneneHrue CyTOYHOro palMoHa pabot
(bakTopoB Ha MCIIOJIb30BaHUEM MATAHUS , 3. Otuet no nabopaTopHOI
310pOBBE KOJINYECTBEHHBIX METO0B “Cozlanie MHIMBUTyaJIbHOW MaMATKU | paboTe
YeoBeKa 10 OpraHM3alyy PalUOHAIBHON

(bu3MYeCcKOil aKTUBHOCTH

3. BolnonHeHune 1abopaTopHO pabOThI
Ha BBIOOD:

"YMcTBeHHAs pabOTOCIIOCOOHOCTS",
"Brnusiare abnotudeckux GpakTopoB Ha
YyesoBeKa (HU3KUE U BHICOKHE
TeMneparypsbl)"

16




Pa3znen 5

buoJjgorus B :Xu3HU

Pe3yabTaT 00y4eHus

AHanM3UpoOBaTh ITUYECKUE ACIIEKThl COBPEMEHHBIX MCCIIEIOBaHUI B 00J1aCTH
OMOTEXHOJIOTMH U TEHETUYECKUX TEXHOJIOTHI

OueHno4yHoe meponpusiTue
PYO€:KHOI0 (TeMATHYECKOI0)
KOHTPOJISt

[Ipencrapienue pe3ynbTaTOB PEIICHUSI KEHCOB (BBICTYIUICHUE C TIPE3CHTAIUEH )
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OueHo4Hoe MEPONPUATHUA TEKYIETO

Tema Pe3yabTaThl 00yUueHUs IO TEMaM OueHouyHbIE CpeCTBA
KOHTPOJISI
Tema 5.1 AHaIM3UPOBATh STUYECKUE AaCIIeKThl | BrInosHeHNe kelica Ha aHaIu3 3ajanue Keica
buoTtexHomOTH | COBPEMEHHBIX UCCIICIOBAaHUN B nH(OPMAITUU O HAYIHBIX JTOCTHKEHUIX
U B )KU3HU 00J1acTl OMOTEXHOJIOTUU U B 00J1aCTH T€HETUYECKHUX TEXHOJIOTHH,
Ka)KJ10T0 TE€HETHYECKUX TEXHOIOTHH KJICTOYHOM MHKEHEPUH, MUILIEBBIX
OMOTEXHOJIOTHI
Tema 5.2.1 AHanM3UpOBaTh dTUYECKUE ACTIEKTHI |BBIMOIIHEHNE Kelica HA aHAIIN3 3amanue keiica
BuoTtexHoMOTH | COBPEMEHHBIX UCCIICIOBAHUN B “H(pOpMaIU O Pa3BUTUH

1 B MCIIUIINHE
u papmaruu

00J1aCTH OMOTEXHOJIOTHH U
TEHETHYECKHUX TEXHOJIOTHI

OMOTEXHOJIOTHI B MEIULIMHE U (papMaliuu

Tema 5.2.2
buorexuonoru
U U )KUBOTHBIE

AHaIM3UPOBATh dTUYECKUE ACTIEKTHI
COBPEMEHHBIX HUCCIICIOBAHUM B
00J1acTh OMOTEXHOJIOTHH U
T€HETUYECKUX TEXHOJIOTUN

BrinosiHeHue kelica Ha aHAIU3
uH(pOpMAaIMU O Pa3BUTHH
OMOTEXHOJIOTMH C UCTIOJIb30BAaHUEM
KUBOTHBIX, IPUMEHEHHE MPOJTYKTOB
OMOTEXHOJIOTMH B KU3HU YEJIOBEKa

3amanue keiica

Tema 5.2.3
buorexuonoru
U U PaCTCHUS

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

BrinonHenue keiica Ha aHAIU3
uH(pOpMAIUU O PA3BUTHHU
OMOTEXHOJIOTHIA C UCTIOIH30BAHUEM
pacTeHui

3amanue keiica

Tema 5.2.4
buorexuonoru
U B

AHaIU3HPOBATH ITUYECKUE aCIICKThI
COBPEMEHHBIX MCCIICIOBAaHUI B
001aCTH OMOTEXHOJIOTUU U

BrimonHenue keica Ha aHau3
uH(pOpMAIUU O PA3BUTHHU
IIPOMBIIIJICHHOW OMOTEXHOJIOTHIA

3amanue Keiica
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IMPOMBIIIJIICHHO
CTH

TeHETUYECKUX TEXHOJIOTUHI

Tema 5.2.5 AHaIM3UPOBATh TUYECKHUE AaCIIEKThl | BrInosHeHNe kelica Ha aHaIu3 3ajanue Keica
CouunanpHo- COBPEMEHHBIX HCCIIEIOBAHUI B uHbOpMaIMU 00 ITUYECKUX ACTIEKTax

TUYECKUE o0nacT OMOTEXHOJIOTHH U pa3BUTHs OMOTEXHOJIOTUI

aCIEKThI T€HETUYECKUX TEXHOJIOTUI

OMOTEXHOJIOTH

17§

Pa3nen 6 buoskoJiornyeckune ucciae 0BaHus

Pe3yabrart 00yuenust

Br1sBaAATE 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 BHIMOTHEHUS YU€OHO-HCCIIEIOBATEIHCKUX MPOEKTOB
(BBICTYIUJICHHUE C MPE3CHTAIINECH )

KOHTPOJIS
Pe3yabTarbl 00yuyeHus 10 OuneHoyHoe MepONPUATHS TEKYIEro
Tema y y ponp y O1eHo4YHbIE CpeACTBA
TeMaM KOHTPOJIS
Tema 6.1 OnuceIBaTh METOBI Brinonnenue nabopaTopHbix padot Ha | OTYET O BBINOJHEHUHU y4eOHO-
OcHOBHBIE OMOAKOJIOTUYECKUX BBIOOP B MUHUTPYIIIAX: HCCIIEI0OBATENBCKOTO MTPOEKTA
METO/BI UCCIIENOBAaHUM 1. BiusiHue TemnepaTypbl Ha pocTa U
o6uoskonornyec | [ImanupoBath (U3MOIOTMYECKYIO0 aKTUBHOCTb
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KHUX OMO3KOJIOTMYECKUI JIPOKIKEBBIX KIETOK
WCCIIEIOBAHUM | SKCIIEPUMEHT 2. BousiHMe yriieBoAOB Ha POCTA U
(U3HOTOTUIECKYIO aKTUBHOCTh
JIPOKIKEBBIX KIETOK
3. CoyeTaHHOE BIHMSIHUE TEMIIEPATYPbI
Y YTJIEBOJIOB HA pOCTa U
(pU3UOIOTUYECKYIO aKTUBHOCTb
JPOXIKEBBIX KIETOK
Tema 6.2 [IpoBoauTh OGMo3KOIOrMUEcKul |Brinmonnenue yueOHo- OTuer o BBIOJIHEHUH Y4eOHO-
buoskonoruye | 3KCIEPUMEHT HCCIIEI0BATENIBCKOTO ITPOEKTA HA HCCIIEI0BATEIIBCKOTO ITPOCKTA
CKUU [IimanupoBats BBIOOD:
HKCIIEPUMEHT | OMOAKOJIOTUYECKUI 1. OneHka kayecTBa aTMOC(HEPHOTO
DKCIIEPUMEHT BO3/yXa
WNHuTepnpeTnpoBaTh pe3ysbTarhl |2. OLeHKa KayecTBa I0YB METOJIOM
IIPOBEINEHHOTO (buUTOTECTUPOBAHUS
OHMODKOJIOTHYECKOT'O 3. OneHka Ka4ecTBa BOJI
DKCIEPUMEHTA C ITOBEPXHOCTHBIX BOJIOEMOB I10
WCIIOJIb30BaHUEM OpraHoOJIENITUYECKUM U (PU3UKO-

KOJIMYCCTBCHHBIX MCTOJ0B

XUMHYECKUM CBOMCTBaM

4. Bnusnue [1AB nHa poct u pazButue
CEMsIH BBICIINX PACTCHUN

5. BaustHUE cONEBOro 3arpsi3HEHUS Ha
POCT ¥ pa3BUTHUE CEMSH BBICILIMX
pacTeHui
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O]_[eHO‘IHLIe cpeacresa n q)OprI KOHTPOJIA IO TUCHUIIJINHE «buoaorus»

OneHo4HbIE MEPOIIPUSATHS TEKYIIET0 KOHTPOJIS (THIIBI):
3ajannsi, HAaNPaBJIeHHbIE HA CHCTEMATU3ALMIO U 000011IeHUe
TeopeTu4ecKoil uHgopmMaumu:
- 3aIl0JHEHUE Ta0IuIl
- pa3paboTKa JICHThl BPEMEHU
- pa3paboTka rioccapus
- pa3paboTKa MEHTAJIbHOW KapThl

3aganus, HanpaBJieHHbIe HA GopMUpPOBaHMe WM NPOBEPKY 3HAHUIA:
- TecT
- OIIEHUBaeMasl IMCKYyCCHUsI
- (bpoHTANBHBIN OMPOC
- 00CyXJeHHUE TI0 BOIIpOCaM JICKIIUH (BCTpeUaeTcs y Hac TOJIbKO 1 pa3)
- YCTHBIE COOOIIEHUS C Ipe3eHTaIueH

3agaHus, HaNpaBJieHHbIe HA (opMHUPOBaHHE MPAKTHYECKUX YMEHHU
U HABBIKOB
- nmabopaTtopHas paboTa
- pemieHue 3a7a4
- TPAaKTHUKO-OPUEHTUPOBAHHBIC PACUETHBIC 3aJaHUS
- Keiic Ha aHanu3 UHpopMaluu
- y4eOHO-UCCIIE0BATEIbCKUNA TPOEKT

OuneHoYHbIe CpeACTBA TEKYHIero KOHTPOJsi MO0 JWCIHUIIAHE
«buogorus»

Tekylmuii KOHTPOJb PE3yJbTaTOB OOYUYEHHS MOXKHO OCYIIECTBIISITh
pPa3IMYHBIMA METOJAMU M C MOMOIIBI PA3JIUYHBIX OLICHOYHBIX cpeactB. 1o
aucUUIUIMHE  «bHOJIOTHsS» B KayecTBE CPEACTB  TEKYIIETO  KOHTPOJS
NPUMEHSIOTCST  3aJaHus B TECTOBOM (opme; TaOnuIbl; BHU3yaTU3aIus
TEOPETUYECKOT0 MaTepuasiia B ¢opmare JCHThl BPEMEHU U MEHTAJIbHBIX KapT;
pElIeHUE KEMCOB U JAPYyrue OLUECHOYHbIe Marepuainbl. Huxke npuseneM npumepsl
HEKOTOPBIX U3 HUX.

2.1.1. 3aganusi, HAPaBJICHHbIE HA CUCTEMATU3ALUIO U
00001IeHHME TeopeTHYeCKOH HH(poOpMaLIUK

1. 3anojHenue TA0ANIILI

HazBanue Tembl buosnorus kak Hayka

Pe3yabTat 00yueHnus mo OmnuceIBaTh METOIBI UCCIIENOBAHUA HA
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TEME MOJICKYJISIPHOM M KJICTOYHOM YPOBHC

O01Me KoMIneTeHun OK 02

@opmyTHPOBKA 3aJaHMSA: 3aMI0THUTE Ta0IULy “Bkiaa ydyeHbIX B pa3BUTHE
ouonorun”, ykazaB yueHOTO, BPEMEHHOU MepHoJ] padoThl HaJl OTKPHITUEM U
JATE KPATKYIO XapaKTEPUCTUKY OTKPBITHUS, UCIIOIB3Ysl MaTEpUa JICKLNH,
y4eOHHMKa, MHbIE UICTOYHUKH UH()OPMAaLIHH.

Ta6numa — Bkitaa ydeHbIX B pa3BUTHE OMOJIOTHH

Yuenslii Bpemennoi Kpatkas xapakrepuctuka paboThl y4€HOTO
1IepUoJ

Kputepuu onieHuBaHuA 3a1aHUS:

“S5” - Ta0MIIa BBIIIOJIHEHA B IIOJIHOM 00BEME

“4” - B X071 3aMOJHeHUS TAOJIUIIBI MaTepHUall OTPAKEH HE TOJHOCThIO, UMEIOTCS
HE3HAYUTEIBLHBIC HETOYHOCTH, HEJOUYCTHI

“3” - B X07I€ 3aMOoJHEHUsI TaOJIUIIBl MaTepUal OTPAXKEH HE TOJIHOCThIO, UMEIOTCS
3HAYUTEIbHBIC HETOYHOCTH, HEJIOYETHI

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

2. Pa3paboTka JieHTbI BpeMeHH

Ha3Banue Tembl OHTOreHe3 )XKUBOTHBIX U YEJIOBEKa
Pe3yabTar 00yueHus mo OnuceIBaTh CTaANM OHTOT€HE3a )KUBOTHBIX U
Teme YeJIoBeKa

O01me KOMNeTeHINHI OK 02, OK 04

DopMyJHUPOBKA 3aIaHUS: CO3JANTE JICHTY BPEMEHH, OTPAXKAIOIIYIO
3Tanbl OHTOT€HE3a OTEIBHOM TPYIIIbI )KUBOTHBIX WUJIM YEJIOBEKA C KPATKON
xapakTepucTukoil. HazBanus craguii JOMKHBI OBITH PACIIOIOKEHBI B
XPOHOJIOTUYECKOM MOPAJIKE, OCHAIICHBI KPATKAM OMUCAHUEM OCHOBHBIX
WU3MEHEHUM, MPUII0KEHBI PUCYHKH. 3a/IaHNe BBITIOJHAETCS B MAJIbIX Tpymmax (3-
4 geyoBeKa)
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3. Pa3zpaGoTka MeHTAJIbHOW KapThI

Ha3Banue TemMbl CrtpoeHue opranusma
Pe3yabTar 00yueHust mo OnuceiBaTh CTPOCHUE U B3aUMOCBSI3b YaCTEH
TEeMe MHOT'OKJIETOYHOTO OpraHu3Ma
OO0mue KOMIEeTEHINHA OK 02, OK 04

@opmyIMpOBKa 3aJaHUsl: COCTaBbTE MEHTAJIbHBIE KapThl IO
KjaccuduKanuyu TKaHEW, OpPraHoB M CHUCTEM opraHoB. B kapte otpaszute
0COOCHHOCTH CTPOCHHMS, QYHKITUN 00BEKTOB. BBl MOXKeTe 00BeIUHATE 0O BEKTHI
0 BBITOTHAEMOM (PYHKIIUU UIJIH 110 CUCTEME OPTaHOB.

[Ipu BBITIOTHEHUH CTYJEHTHI PACTIPEICIISIOTCS Ha Majible TPYMIb (1o 2-3
YyesloBeKa).  3aJaHue  SABJSIETCS  MPOQPECCUOHABHO-OPUEHTUPOBAHHBIM.
CryaenTsl, o0y4aromuecs: npodeccun/cnenuaibHOCTH CBA3aHHON ¢ 00BEKTOM
m3yueHus “‘Pactenus” pa3pabaThIBalOT MEHTAJIBHYIO KapTy IO CTPOECHUIO
OpraHu3Ma pacTeHu#l (TpyIIbl MOKHO pa3leliuTh MO OTAENIaM pacTeHUM:
MOXOBHJIHBIE,  IUIAYHOBUJHBIC,  XBOIIEBHJHBLIE,  IMAMIOPOTHUKOBUIHBIC,
rOJIOCEMEHHBIE, MOKPBITOCEMEHHBIE). CTyneHTsl, oOyyaroruecs
npodeccun/cnenuanbHOCTA CBSI3aHHOM ¢ 00bekTOM u3yuyeHus ‘“JKuBoTHbIe”
pa3pabaThiBalOT MEHTAJbHYI0 KapTy IO CTPOEHUIO OpraHM3Ma >KUBOTHBIX
(rpynmbl  MOXKHO Pa3feUTh IO THUIAM M KjlaccaM J>KUBOTHBIX. THIIBIL:
KUIIIEYHOTIOJIOCTHBIE, TUIOCKUE YEPBH, KPYIJIbIE YEpPBH, KOJbYaThie YEPBH,
MOJITIOCKH, WieHncToHorre. Kiacchl: XpsiieBbie pblObl, JIomacTenepbie phiOkI,
ampuOuu, TmpecMBIKAIOMUecs, NTUIbl, MiekonuTatomue). CTyaeHTsl,
oOyyatoruecs: Tpodeccruu/CrenualbHOCTH CBSI3aHHOW C¢ OOBEKTOM HM3Y4YEHUS
“YenmoBek” pa3pabaThiBalOT MEHTAJIbHYIO KapTy MO CTPOCHHUIO OpraHu3Ma
YeJI0BeKa.

[Tpu pa3paboTke peKOMEHYyEeM UCIIOIb30BaTh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WM IPYTrOTO MHCTPYMEHTA JJISI CO3/IaHUS MCHTAJIbHBIX KapT.

[Ipumep yacTh MEHTAIIBHOMN KAPTHI:

CepaAeYHO-COCYAUCTaA CUCTEMA

nyuuieson
H{eAyAOUYHO-KMNILE@YHBIA TPAKT

EMLLIEYHNEK ABEHAOUATUNEPCTHAA KMIWKa
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Kpurepnun onieHMBaHNs MEHTAJIBbHOU KapTBHI:
«5» - 8-9 6an0B; «4» - 7 6a/10B; «3» - 5 0a/LI0B

3 das1a 2 das1a 1 6ann

Conep:xkanue Nudopmarnus Nudopmarnus Nudopmarus

MPEACTABIICHA B MPEACTABIICHA, HO | IPEICTaBJICHA

MOJIHOM 00BEME UMEIOTCA YaCTUYHO

HETOYHOCTH
I'padpuueckoe | MHorocrynenuara | MHorocrymnenuara | [Ipocrou
opopmiieHHE s KapTa g KapTa «Iay4YOoK»
KapThl no0aBlieHUEM

KapTHUHOK, 3HAKOB.

Hcnonp3oBanue

Pa3HbIX [IBETOB HA

OIPEEICHHBIX

BETBSIX.

Jlekcuko- Kapra ne Kapra ne Kapra conepxur
rpaMMaTH4YecKoe | COJICPKUT OLIMOOK | COIEPKUT IpyObIX | TAK MHOTO IPyOBIX
opopmiieHue U OTIe4aToOK rpaMMaTUYECKUX | TPaMMaTHYECKHUX

OIKOOK WK OIH1OOK U
OIeYaToK, OIEeYaToK, 4TO €€
KOTOpbIE Obl COJIEp/KaHUE
OTBJIEKAIIN TPYJIHO
BHUMAaHUE BOCIIPUHHUMAETCS
YUTATENS OT

COJIEp KaHUS

4. Pa3pa0oTka riaoccapust

Ha3Banue TeMbl

OCHOBHBIC TTIOHITHUS TCHETUKHU

Pe3yabTar 00yueHus nmo

TEME

OnuceiBaTh 3aKOHOMCPHOCTHU HACJICACTBCHHOCTHU
U U3MCHYMBOCTH

OO01mue KoMneTeHn

OK 02
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D®opMyJIMPOBKA 32IaHUSI: COCTABHTE TJIOCCAPUI C OIPEIETEHUSIMU IO TEME
”OCHOBHBIE IOHATHS T€HETUKA , UCTIONb3Ysl MaTEpPUAIIbI JIEKUUH, YYEOHUKH,
CJIOBapH.

IIpuMepHBIN NTEpeYeHb TEPMHUHOB:
AJbTEpHATUBHBIE TPU3HAKU
AJenbHBIE TEHBI
HeannenpHble reHsbl
JIOMUHAHTHBIN TTPU3HAK
PeueccuBHbIN Tpr3HAK
['oMO3UTOTHBINM OPraHU3M
I'eTepo3uroTHBIN OpraHu3m
I'enoTun

deHoTHI

JuruOpuaHoe CKpeluBaHue
Yucras nuHus

I'ubpun

HacnencreenHoOCTh
N3MeHunBOCTH



2.1.2. 3aganusi, HanmpaBJieHHbIe HA (OPMHUPOBAHNE MM TNPOBEPKY
3HAHUU

1. @poHTAJLHBINA 0MPOC
Ha3zBanue TeMblI Hcropust 3BOSIOLIMOHHOTO YUEHHUS
Pe3yabTar 00yueHust mo XapakTepu3oBaTh NPEANOCHUIKA U JBUKYIIHE
TeMe CUJIbl BOBHUKHOBEHUSI MHOTO00pa3us BUIOB
O01mue KoMneTeHUNN OK 02, OK 04

3.MarepuaJbl 1Jisl TEKYIIEr0 KOHTPOJIS YCIIeBAeMOCTH M0 YUeOHOil TucuunInHe

IIpumepHbIH epevYeHb BONPOCOB K (PPOHTAIBHOMY ONPOCY
1. KakoBbl cuiibHBIE U Cla0ble CTOPOHBI CUCTEMbI OpraHudeckoro mupa K.
Jluanes?
2. ChopmynupyiTe OCHOBHBIC MOJOKEHUS 3IBOMIOIMOHHONU Teopun XK. b.
Jlamapxka.
3. Tlepeuucnute npeanoChIKA BOSHUKHOBEHHUS JapBUHU3MA
4. TlepeunciauTe OCHOBHBIE TIOJIOKEHUS] CHHTETUUECKOW TEOPUH SBOIOIUN

Kpurepun ouenuBanus:

«5» - OTBET NOJIHBIN, PA3BEPHYTHIN

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

«2» - OTBET HEBEPHBIN WUJIN OTCYTCTBYET

2. IToAroToBKa YCTHBHIX COOOLICHUH € NMPe3eHTAlHeH

Ha3zBanue TeMbl I'eneTnka ueoBeka

OnuceIBaTh 3aKOHOMEPHOCTH HACIEICTBEHHOCTH
Pe3yabTar 00yueHus nmo Y U3MEHYNBOCTU

Teme Onpenenste BO3MOKHOE BOZHUKHOBEHHE
HACJIEICTBEHHBIX IPU3HAKOB

O0mme KOMNETEHIUN OK 01, OK 02

dopmyIMpPoOBKA 32IaHNsI: TIOJTOTOBHTE YCTHOE COOOIIEHNE U TTPE3ECHTAIIUIO
00 0THOM HACJIEACTBEHHOM 3a00JIeBaHNH U3 TiepeyHs. PaboTa BBITIONTHSIETCS B
napax. B ctpykType cooOmieHust U mpe3eHTaluu He0OX0AMMO OTPa3UTh:
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=

Nookow

ok wdE

7.

HazBauue 3a0oneBanusa
Tunuzaims 3a001eBaHus

a. A) reHOMHOE / TEeHHOE / TIOJTUTEHHOE / XPOMOCOMHOE
b. B) ayrocOMHO-TOMHHAHTHOE / ayTOCOMHO-PEIIECCUBHOE /

COCIIJICHHOC C II0OJIOM

CymHocTh MyTaluu (Ha KJIETOYHOM YPOBHE)
Knununueckue nposiBneHus 3abo1eBaHus

YacroTta BCTpeuaeMoCTH
JIlmarHoctuka
Hcrounnku nadopmaiium.

IIpumMepHbIii epeyeHb HACIeICTBEHHBIX 3200/1€BaAHUI Ye10BeKa
8. CHHIPOM «KOIIAYbheTo

Cunapom OHrenbmMaHa
MyxkoBucuuI03

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

Cunapom DaBapca,

Yek-JIUCT /151 OLIEHKHU NPe3eHTAIUN
OueHnTe Npe3eHTALMIO M0 CIAEAYIONIUM KPUTEPHSIM:

KpUKa»

9. CeprnoBHIHOKICTOYHAS

AHCMMU

10.Heitpodubpomaros
11. 1anpTOHU3M
12.T'emounus
13.®enunkeToHypus

DNeMEeHTBI Coaep KaHus

Hanuuwne

OtcyTcTBUE

1. TuTynbHBIN crai

1.1 | Has3Banue 3a0o0aeBaHus

1.2 | CBenenus 06 aBTOpax

2. | Jlana moJjiHas TUMH3ALMS 3a00JICBAHUS

3. [Toka3aHa CylniHOCTb MyTallUH

4. | Onucanbl KJIMHUYECKHUE MPOSBICHUS
3a00J1€BaHM

5. VYkazaHa 9acToTa BCTPEYaeMOCTh

6. Omnmcana qHarHOCTUKA

7. | YKa3aHbl HICTOYHUKU UH(OpMAIIUU

8. CoOnroneHne eIMHOr0 CTUIIS

MMpE3CHTAINH
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9. | Marepuain ObUT HHTEPECEH

10 | Marepuai ObUI MOJIE3EH

IIkaJia nepeBoja 6a/JI0B B 0TMETKY

12-11 GayioB - «5»

10 - 8 6ayu1oB - «4»

7-6 6ayIoB -«3»

Memnee 6 6am10B WM OTCYTCTBUE PaOOTHI - «2»

I[OHOJIHI/ITCJ'IBHBIC CBeAcCHUA IJIA npenoaaBarTeJis.

B OciIax n30exxaHue IIOBTOPCHUSA TCM HpGSCHTaHHﬁ, IIpCIIo4aBaTCIrO
PCKOMCHAYCTCA PACIIPCACINTE KOHKPCTHBIC TCMbI CPCAH I'PYIIIT YHAIIUXCA.

3. OueHuBaemMasi JUCKYCCHSA

Ha3Banue Tembl buocdepa - rmodanpHas FKOIOrHYECcKas CUCTEMa

OnuceIBaTh CBA3b MEKY OPTaHU3MOM U CPEAOU

Pe3ysabTart 00yueHus mno ero oOuTaHus

Teme YcTaHaBIMBaTh CBA3b MEKIY CTPYKTYypaMH
ounocdepnl

O0mue KOMIeTeHINH OK 01, OK 02, OK 07

IIpuMepHBbIN NIepeYeHb BONPOCOB K OLICHUBAEMOM IMCKYCCHH

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

2. OObsicHuTe, Kakue (GaKkTOpbl OTPAHUYMBAIOT PACITPOCTPAHEHUE )KU3HU B
atMocdepe, mutocdepe, ruapochepe.

3. Kak M0XHO oxapakTepu30BaTh HCTOPUUECKUE U3MEHEHHS POJIM YEeTIOBEKa
B Onocdepe?

4. B 4€M COCTOUT IIEHHOCTh OXpaHbl OropazHoobpasusi? UTo npuBoauT K
COKpaIeHHIO OHOIOrHYecKoro pasHooOpaszus? [louemy s
YeJI0BEYECTBA BAXKHO HE JIOMYCTUTh 00eIHEeHUsI Ornopa3zHooOpasus?

Kpurepun ouennBanums:

«5» — AKTMBHOE y4dacTHE€ B JHCKYCCUU. BbICKa3pIBaHWE COOTBETCTBYET
3alaHHOM  TeMe, XapaKTepHU3yeTcsl  BBICOKOM  HH(POPMATUBHOCTBHIO U
OpPUTMHAJIBHOCTBIO, aPTyMEHTHI IOJKPEIIEHbl YOS IUTEIbHBIMU IPUMEPAMH.
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«4» - JlocTaTouHO aKTUBHOE YydacTHe B JAucKyccuu. Jlomyckaercs
HE3HAYUTEIBPHOE OTKIOHEHHE OT TEMBl JUCKYCCUH. BBICKa3bIBaHME HOCUT
OTYACTH TPUBHAJIBHBIM, IMOBEPXHOCTHBIM Xapakrtep. He Bce aprymeHTsl
MOJAKPEIIEHBI TPUMEPAMH.

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

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

Jlono/JIHUTeIbHbIE CBEeACHHS VISl penoxaBaTes.

Juckyccuto MoAepupyeT npernoaaBaTenb. B Havane AUCKyCCUU OH 3a/1aeT
CIIyLIaTeJIsIM HECKOJIBKO KITFOUYEBBIX OCTPBIX BOIPOCOB, MOOYKIasi UX BCTYIHUTh
B 00CyxeHue. Jlanee moCTeneHHo B X0/1e AUCKYCCUU 00CYKIA0TCS BCE
MOCTaBJIEHHBIE BOIPOCHI, YHACTHUKH BBICKA3bIBAIOT CBOE MHEHHE.

4. O0cyxaeHue Mo BONpPOCcaM JeKINH

Ha3BaHue Tembl JKu3HeHHbIM HUKIT KIETKU. MuTto3. Melio3
Pe3yabTart 00yueHus mno XapakTepu30oBaTh )KU3HEHHBIN LUKJII KIIETKH
TEMeE

OO01mue KoMneTeHUNN OK 02, OK 04

IIpuMepHbBIi epeYeHb BOMPOCOB JJIs1 00CYKACHUS
1. Kakue u3sMeHeHHs B KJIETKE MPEIIIECTBYIOT IeTIEHUI0?
2. OxapakrepusyiiTe ¢a3bl MUTO3a M KPaTKO PACCKAKHUTE, KaK MPOUCXOIUT
3TOT Mpolecc.
B dem 3aknrouaercs OMOI0rHYecKoe 3HaYeHUe MUTO3a?
UeMm Melo3 OTIIMYAETCA OT MUTO3a?
B dem 3aknrouaercs OMooruueckoe 3HaueHue Meio3a’?

ok~ w

5. Tect

Ha3zBanue TeMbl BzaumoneiicTBrue reHOB

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

Pe3yabTar 00yuenus mno
TeMe
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HACJICICTBEHHBIX IPU3HAKOB IIPU PA3JIMYHBIX
B3aUMOJIENUCTBUSIX T'€HOB

O0mme KOMNETEeHIUN OK 01, OK 02

IIpumep TecTOBOrO 3a1aHUSA
1. K B3auMOJEHCTBUSAM aJUIeNIbHBIX T€HOB HE OTHOCHT:
1) snucras, nonuMepuro, MoIUGUIUPYIOIEe IEHUCTBUE T€HOB
2) Koorepauio, MHOKECTBEHHBIN aJlIeNIn3M
3) cBEpXJOMHUHUPOBAHUE, KOMIIEMEHTAPHOCTb
4) KOJOMUHHPOBAHKE, IPOMEKYTOUHOE IOMUHHPOBAHHE
2. IlposiBieHuEe y TETEPO3UTOT MPUZHAKOB, JAETEPMUHUPYEMBIX JABYMS
aJuIesiMU HaOJIIoAAeTCsl MPU:
1) cBepx1IOMHUHHUPOBAHUU
2) snucTase
3) KOJOMUHUPOBAHHUH
4) onumepun
3. HacnemoBanme ueTBepTOM TPYINIbl KPOBM  OTHOCAT K  THUITY
B3aMMOJECHUCTBUS:
1) KOmOMUHUPOBAHHE
2) cBepXJOMHHHPOBAHUE
3) moyiHO€ JOMUHHUPOBAHUE
4) mpOMEeXyTOUYHOE TOMUHUPOBAHHE
4. HacnenoBaHue HIMHIIMIUIOBOM OKPACKH y KPOJUKOB KOHTPOJUPYETCS
Tpems ayutensmu: A,a u ah. Kaxxnas ocoOb sBiisieTCss HOCUTEIEM TOJIBKO
JIBYX W3 HUX. DTO IPUMEP:
1) KOMIJIEMEHTAPHOCTH
2) Koorepauuu
3) MHO>KECTBEHHOT'O aJlJIeIN3Ma
4) nonumepuu
5. TlosBnenne HOBOOOpa30BaHWW TIPU COBMECTHOM JEHCTBUU JABYX
JOMHHAHTHBIX HEaJJIEIbHBIX TE€HOB, KOrJla B TOMO3WIOTHOM WJIH B
reTepO3UrOTHOM COCTOSTHUM Pa3BUBACTCSI HOBBIM MpHU3HAK, HAOII0qaeTCs
pH:
1) KOMILIEeMEHTAPHOCTH
2) Koonepaluu
3) MOJTHOM JOMUHUPOBAHUU
4) neficTBUM T€HOB-MOIU(PUKATOPOB
6. Eciu oauH JOMUHAHTHBIM TE€H TMOJABJISIET JCHCTBUE JPYroro
JOMHHAHTHOTO T'€Ha, TO - 3TO MPUMED:
1) perieccuBHOTO ANUCTa3a
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2) noAuMepHH
3) IOMHUHAHTHOTO SIKCTa3a
4) MHO>KECTBEHHOTO ajljieJu3Ma

Howmep Bompoca [IpaBUIBHBIN OTBET

1 1

OO B~ W DN
WIN|IW|FP ]| W

3anaHus, HaNpPaBJieHHbIE HA ()OPMUPOBAHUE YMEHUI U HABBIKOB
1. JlaGopaTopHas padora

[Ipy m3yuenun nucuMIUIMHBL “Buosiorus” MpeayCMOTPEHO BBITIOIHEHUE
1abopaTOPHBIX PadoT:

Tema 1.3. buonoruveckm BaxKHbIe XHUMHYECKHE COEIUHEHMS:
Jlabopatopnasi pabora “Omnpenenenue ButamuHa C B MpOAYKTax MUTaHUS
Jlabopatopnas pabota «I uapodunsHo-THIPOGOOHBIE CBONCTBA JIUIHIOBY.

Tema 1.4. CTPpYKTYpHO-(DYHKIMOHAJILHASI OPraHM3alUs KJIETOK:
JlaGoparopHass pabota «CTpoeHuEe KIETKU (pacTeHHUs, XUBOTHbIC, TPUOBI) U
KJICTOYHBIE BKJTFOUCHUS (kpaxman, KapOTHHOMU/IHI, XJIOPOTLIACTHI,
xpomoruiactel)»;  Jlabopatopnas pabora  «IIpoHuiraemMmocTs  MeMOpaHbI
(T1a3Momu3, IerIa3MoJIn3).

Tema 4.5. BausiHume coOUMAIBLHO-IKOJOTMYECKHX (PAKTOPOB Ha
310poBbe 4esioBeka: JlaboparopHas pabora Ha BBIOOpP: «YMCTBEHHas
paboTocnocoOHOCThY WU «BriusHue admoTudecknx (PaKTOpoB HA YEIOBEKA
(HU3KHE U BBICOKHE TEMIIEPATYPHI)»

Tema 6.1. OcHOBHBIE MeTO/IbI 0HOIKOJOTHYECKHUX HCCJIeIOBAHNH

JlabopatopHass pabota Ha BbIOOp TO MuUHHM Tpynmnam: «BausHue
TEeMIIepaTyphl Ha pocTa U (PU3HOJOTUYECKYIO aKTUBHOCTh JPOMIKEBBIX KIETOKY;
«BnusHue yriaeBogoB Ha pocTa U (PU3MOIIOTHYECKYI0 aKTUBHOCTH JIPOXKIKEBBIX
KIeTok»; «CoueTaHHOE BIMSHHE TEMIIEpaTypbl W YIIEBOJAOB Ha poOcTa U
(U3HOJIOTUYECKYIO AKTUBHOCTD JIPOKIKEBBIX KIETOK)
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OGopynoBanne gaGopatopum u padouyumx MecT JadopaTropuu:
MUKPOCKOIIbI, CEKYHJIOMEP, TOHOMETp, JlabopaTopHas mnocyna (IpoOupKH,
MOJICTaBKHU JIJIs1 TPOOUPOK, MMUHIIETHI, TIECOK, CTYIIKH C TMTECTUKaMU, TTPEIMETHBIC
U TIOKPOBHBIE CTEKJIa, CTCKISIHHBIC TAJOYKH, TMPENapoBabHBIC HWIJIH,
dbunpTpoBambHas Oymara (caJipeTku), CTakaHbl) THINEPTOHUYECKUM PaCTBOP
xyopuaa Hatpus, 3%-HbII pacTBOp MEpPOKCHIA BOJIOPOJA, PacTBOp Hola B
HOIUCTOM Kanuu, TIMIEPUH, KIyOHW KapTodens, JUCT 3JI0Jed KaHAJICKOH,
0 psOWMHBI OOBIKHOBEHHOW (psIOMHBI WJIM TOMAaTa), JIYK pEImYaThii,
pa3BeJIeHHBIC B BOJIC JPOAIKH).

[TpuBenem mpumep 1ab0paTOpHO PabOTHI

Ha3BaHue Tembl CrpyktypHO-(YHKIIMOHATbHAS OPTaHU3aLIMS
KJIETOK

Pa3nuuate cyniecTBeHHbIE PU3HAKU CTPOCHHUS
KJIETOK OpPTraHU3MOB Pa3HbIX LIAPCTB KUBOU

Pe3yabTart 00yueHnus mno
MIPUPOJIbI

TemMe
[IpoBonTh HaOMIOAEHUE KIETOUHBIX CTPYKTYpP U
UX U3MEHEHU C TOMOILbI0 MUKPOCKOTIA
O0mue KOMIeTeHINH OK 01, OK 02, OK 04

JlabopaTtopHas pabora «CTpoeHHE paCTUTEIHHOM, )KUBOTHOM, TPUOHOMN KIETKI

Llenap paOoThL: 3aKpENUTh YMEHUE TOTOBUTH MUKPOIIPENapaThl U pacCMaTpUBaTh
UX M0J MUKPOCKOIIOM, HAXOJIUTh OCOOCHHOCTH CTPOEHUS KIIETOK Pa3IUYHBIX
OpraHU3MOB, CPAaBHUBATh UX MEXAY COOOM.

1.Boopocs! uid I0ycKa K JJa00paTOpHOU padoTe.

1. HazoBUTE OCHOBHBIE YaCTU MUKPOCKOIIA U OMUILINTE UX (QYHKIUH.
2. YTo Takoe NpeIMETHOE U MOKPOBHOE CcTeka? [[J1g 4yero oHu Hy»KHbI?
3. [lepeunciuTe OCHOBHBIE ITpaBuiia pabOThl C MUKPOCKOIIOM.

2 IlpoBesieHre OIBITOB

O6opynoBanue u nocyaa Matepuaibl 1 peakTUBBI
1. Mukpockorbl 1.Bona
2. IlpenMeTHbIE U MOKPOBHBIE CTEKIA 2. Pa3BenieHHbIE B BOJIE JPOKKHU
3. CTeKIsIHHbIE ATIOUYKU 3. JIyk peryaTslii
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4. CrakaHbl

5. ®unpTpoBaibHas Oymara (canderka)

6. CTepuiIbHBIN HINIATENh

AJTOpUTM TPOBEACHUST PAOOTHI

Bomnpocs! u 3ananus

e 1. M3yuyenue crpoeHust
PACTUTEJNbHOM KICTKH
1.1. CHATB ¢ BHYTPEHHEN OBEPXHOCTH
MSICHCTOM YEIIyH JIyKOBHIIBI TOHKYO
IUIEHKY — SIUAEPMY;
e 1.2. [TomecTUTh KycOUYEK SUAEPMBI
Ha IIPEIMETHOE CTEKJIO B KAIUIIO
BOJBL;
e 1.3. HakpbITh OOBEKT TOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMOTpETH KIIETKHU SIUAIEPMBI
MO/ Pa3JIMYHBbIM YBETUUEHUEM
MHUKpOCKOIa

Onpenenute GopMy KIETOK,

o Haipure sapo, Bakyounn,
000JI0UKY KJIETKH.

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

2. U3yyeHue CTPOCHUSA KUBOTHOM
KJICTKH

2.1. I[IpoBecTH CTEPUIBHBIM LIITATEIIEM C
JIETKUM HaXMMOM MO HEOY WUIIM IO JIECHAM;
2.2. HanecTu KanenbKy CIIOHBI Ha
IIPEAMETHOE CTEKJIO U HAKPBITH €€
ITIOKPOBHBIM CTEKJIOM;

2.3. PaccMoTpeTh npenapat npu 00JIbIIOM
YBEJIMYECHHUH C IPUKPBITON quadparmon
KOHJIEHCATOpA.

PaccmoTpuTe Ha KOHYMKE IIIIaTens B
KaNeJNbKe CIFOHBI CIYIIEHHBIE
KJIETKHU DIIUTEIUS
PaccmoTpute Ha nmpenapare
OTZEJIbHBIE KPYIIHBIE IUNIOCKUE
KJIETKH HETIPABUILHON (OPMBI.
Bonpnias 4acTe KJIETOK MEPTBBIE,
II09TOMY B HUX XOPOILO 3aMETHO
ApO.
e 3apucCyiTe HECKOJIBKO KJIETOK,
0003HauUbTE AIPO U
LUTOIIA3MY.

3. U3yueHue CTPOEHUS KJIETKH
Apox:Kei (rpudbl)

3.1. [loMecTUTh CTEKIIIHHOM MAJIOYKON
KaIuIio pacTBOpa C IPOXKKAMU Ha
PEIMETHOE CTEKJIO;

3.2. HakpbITh €€ MOKPOBHBIM CTEKJIOM.
Ecnu ecTb U3NMILIKY KUJKOCTH, yIaTUTE
€€ C IOMOIIbI0 PUIBTPOBATBHOM OyMaru

Haiinure npoxoKkeByro KIETKY,
paccMoTpeTh ee (popmy U OTAETIbHbBIE
YacCTH.

3apucyiiTe HECKOJIBKO KJIETOK,
cJleJlanTe MOJIINCH.
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(canetkn);
3.3. Paccmotpets npenapar mnoj
MHUKPOCKOIIOM

HNTorosasi KOHTPOJIbHAS YACTh JIA00PATOPHOI Pad0ThI (BBINOJIHUTH
NUCbMEHHO):
1. V3 xakuxX OCHOBHBIX YaCTE€H COCTOMT JIF00ast KJieTKa?
2. Yto 00111ero uMeeTCsi B CTPOCHUN PACTUTENBHON U )KUBOTHON KIIETOK?
3. Uewm pa3nuuaroTcs 3T KJICTKH?
4. Yem 00BACHUTD, YTO, OYTy4IH YCTPOCHHBIMH TI0 €IUHOMY IUIAHY, KICTKH
BeChMa pa3HoOoOpa3Hbl 1o opme U pazmepam?
2. IIpaKkTHKO-OPHEHTHPOBAHHBIE PACYETHBIE 32/ IaHUA

Ha3Banue TemMbl [Tomynsiius, cooO1IecTBa, YKOCUCTEMBI

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

Pe3yabTart 00yueHus o ero ooOuTaHus

TeMe VYcraHaBIuBaTh CBA3b CTPYKTYPHI U CBOMCTB
SKOCHCTEM

O01mue KoMneTeHUNN OK 01, OK 02, OK 07

Haspanue 3amanus: Pacuer cpoka ucyepnaHusi NpMpPOAHBIX pecypcoB

®abyna: Pa3BuTue 4enmoBedeCcKOro oOIECTBa HEBO3MOXKHO 0e3
B3aUMOJEHUCTBUS C NOpUPONOM. Jl0 HEKOTOPOro BpPEMEHU OTPHUILATEIBHBIE
MOCHEACTBUASL  XO3AMCTBEHHOM WM MHOM  JIEITENBHOCTH  YEJIOBEKa
KOMITIEHCHUPOBAJIM CIIOCOOHOCTHIO MPUPOJIHBIX CUCTEM K CAMOBOCCTAaHOBJICHHMIO.
Ho x cepennHe nBaanmatoro CTOJIETHSI CUTyalusi W3MEHWIACh: OKpYKaromas
MPUPOJHAS Cpela YXKE€ HE B COCTOSSHUM KOMIIEHCUPOBATh ITOJHOCTBIO
MOCEACTBUASL BO3IAEHCTBUS POCTa YHUCICHHOCTH JIIOAEH M  PACIIMPEHUS
IPOU3BOJCTBA. 3arpsi3HEHbI BOJAA, BO3AYX, PAaCTE€HHs, BBINAJAIOT KUCIOTHBIE
JOXIH, 3pO3HsI BBIBOIUT MOYBBI U CEIBCKOXO3IHCTBEHHOTO 000POTa, MOJIIPHBIE
JBJbI TAIOT U3-3a MOTEIUICHUS KJIMMAaTa, UCYE3al0T MHOTUE BHUJIBI KUBOTHBIX U
pacTeHMii, HacelleHue NpUoOpeTaeT XpOHWYECKHE 3a00JeBaHUs, paCTET
cMepTHOCTh.  CylIecTByrOIIME Cei4ac HMHTEHCHBHOCTh aHTPOIOTE€HHOIO
BO3JICUCTBUA BEAET HAY IUIAHETY K UCTOIIEHUIO U IeTpaJalvu.

3amanue: OuUEHUTE CPOK MCYEpIIaHWs HPUPOJHOIO pecypca, €cCiu
U3BECTEH YPOBEHb JOOBIUM pecypca B TEKYIEM rofy, a NOTpeOIeHHE PECYPCOB
B TOCJIEIYIOUIME ToAbl OyJeT BO3pacTaTh C 3aJaHHOW CKOPOCTBbIO MPHUPOCTa
exxerogHoro norpedsenus. Kakoil mpupoaHbIi pecypc MMEET Camblid TOJITU
CPOK MCUYEPIIAEMOCTH U KaKOW — HAUMEHBIITNI ?

Nudopmanus, HeoOxoaumasi 1Jisi peIieHUs
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Tabmuna 1

Pecypc 3amac pecypca | [lo6sr4a pecypcea | [Ipupoct o6bema
Q, Mapa. T g, MJIpA T /TOA OTpeOICHUS
pecypca TP, % B
TOJI
Kamennsrii yroman 6800 3,9 2
[Tpuponansiii raz 280 1,7 15
Hedtp 250 3,5 2
Kenezo 12000 0,79 2,5
dochop 40 0,023 1,8
Menp 0,60 0,008 1,7
[{uak 0,24 0,006 1,3
CauHernl 0,15 0,004 2,2
ATIOMUHUI 12 0,016 1,6
Ypau 300 0,2 2

Jist  pacdyeta  BOCMOJIB30BaThCA  (OPMYJIOM  CyMMBI  4JIEHOB  psaa
F€OMETPUYECKOU IPOTrPeECCUm

Q= TP ' ’ (1)

rie Q — 3amac pecypcoB, q — rogomas no0Obua pecypca, TP — mpupoct
notpebiieHus pecypca, t — Yuclio JeT.

JlorapudmupoBanue BwipaxkeHus Mg Q maeT cieayoomyo (Gopmyny s
pacuera CpoKa UCUepIaHus pecypca

= TP 2
in(117) @)

100

3. Pemnenue 3amgau
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Ha3Banue TeMbl 3aKOHOMepHOCTI/I HaCJI€aA0BaHUA

OnuceiBaTh 3aKOHOMCPHOCTHU HACJICACTBCHHOCTH
U U3MCHYMBOCTH

Pe3yabTaT 00yyeHHs MO OnpenensTh BEpOSITHOCTH BOSHUKHOBEHUS
TEeMe HACJICJICTBEHHBIX PU3HAKOB ITPH MOHO-, JIH-,
MOJIMTHOPUTHOM ¥ aHAJTU3UPYIOMIEM
CKpEIIMBAHUH
O01me KOMNeTeHINHI OK 02, OK 04

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

3ananue sBIseTcs NpOo(eCCHOHATBHO-OPUEHTUPOBAHHBIM. 3aJauu JUis
CTYJICHTOB TOJIOUPAIOTCS B COOTBETCTBHHM C OOBEKTOM H3yueHus ‘“‘Pactenus’,
“Kupotnsie” i “YUenosek™.
[Tpumep 3a/1a4y IS CTYJIEHTOB, oOy4aroniuecs
npodeccun/crnennuaibHOCTH CBSI3aHHOM ¢ 00BEKTOM M3ydyeHus “YenoBek™:
3amaya 1. V yenoBeka ajbOMHU3M M CIOCOOHOCTh MPEUMYIIECTBEHHO
BJIAJIETh JIEBOM PYKOM — pELIECCUBHBIE MPU3HAKHU, HACIEAYIOIINECS HE3aBUCUMO.
KakoBbI T€HOTHUIIBI POAMTENEH C HOPMAIBHOM MUTMEHTALMEN W BIIAJICIOLINX
MPaBoil pyKOH, €CJIM y HUX POJUJICS PeOCHOK allbOMHOC U JieBIa’?
3amgada 2. Y 4eloBeKa MPaBOPYKOCTh JOMUHHPYET HaJ JIEBOPYKOCTBIO,
Kaperjaa3ocTb HaJa TolyOoria3octeio. ['oimyOornasplii mpaBilla >KEHWUJICS Ha
Kaperiiazoy Inpasme. Y HUX POJWIOCH ABOE JIETEHM — Kaperiasbld JieBla U
roixy6ornaselii npasma. OT BTOpOro Opaka 3TOro k€ MYXXYHMHBI C Kaperia3ou
IpaBIION POAWIOCH JEBATh Kaperjas3blXx JeTel, OKa3aBIIMXCS IMPaBIIAMM.
OnpenenuTh TeHOTUITBI MY>KYUHBI B 00EHX KEHIITUH.
3anmaua 3. Y I[letu u Camu kapue riasza, a y ux cectpsl Marim — royyosie.
Mama 3Tux nerei roiayOoriiaszas, XOTsa €€ pOJAUTENIM UMeNU Kapue riasza. Kakoit
npu3Hak gomuHupyer? Kakon nger mia3 y nanel? Hanummre reHOTHIIBI BCex
NEPEUNCIECHHBIX JIUII.

Kpurepun ouennBanus

“5” - Bce OTBETHI BEPHBI

“4” - momyl1ieHa oJiHa orMoKa

“3” - momymieHsl 2 OMTUOKH

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

4. Keiic Ha aHau3 nHpoOpMaATul
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Ha3Banue Tembl buoTtexnonoruu B MeaunuHe U hapManuu

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

PesyabTat 00y4yeHus no
Teme

O0mue KoMNneTeHINH OK 01, OK 02, OK 04

Kelicbl HCTIONB3YIOTCS B KAYE€CTBE OLIEHOYHOTO MEPONPUSTHS B pa3aese 5
“broNOTUs B )KU3HU, KOTOPBIN SBISETCSA MPUKIAIHBIM MOJIYJIEM U COCTOUT U3
nByx yacteil. Tema 5.17 “BuoTexHOIOTMM B JKM3HM KaXAOTO W H3Yy4arOTCs
HE3aBUCUMO OT Mpodeccuil/crienuanbHOCTeNl 00yJaromuxcs, TemMa 2 sBIsSeTCs
npoecCHOHaNbHO HAMPaBIEHHOW ¢ MOJAOMPAIOTCS B  3aBUCUMOCTH U
npodeccruoHanbHO HapPaBJIEHHOCTH.

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

@opMyIMpOBKa 3aJaHHUS:

buotexHonmoruss — KOMIUIEKCHAas HayKa, HalpaBJICHHAsh Ha TOJTYYEHUE
LIEJIEBOTO MPOYKTA, C MOMOIIbI0 OMOOOBEKTOB MUKPOOHOTO, PACTUTEIHHOTO U
KUBOTHOT'O MPOUCXOXKICHUS.

MenuuuHckass OMOTEXHOJIOTHSI — OTpacib, I€Jdb KOTOPOH CO3/1aHHe
JUAarHOCTUYECKUX, MPOPUIAKTUUECKUX U JIEUeOHBIX IMpenapaToB, OHA U3y4aeT
BO3MOXKHOCTH  HCIIOJIb30BAHUS ~ MHUKPOOPTaHU3MOB,  JIJIsi  TOJYYEHUS
AMUHOKHUCIIOT, BATAMUHOB, ()EPMEHTOB, aHTUOMOTUKOB, OPTAHMYECKUX KUCIIOT.

CaxapHblii quabeT — 3710 3a00JeBaHMe 0OMEHa BEIECTB, MPH KOTOPOM B
OpraHu3Me HE XBaTaeT MHCYJIMHA, & B KPOBU MOBBIIIAETCS COIEPKAHUE caxapa.
Conepxanue caxapa B KpOBM  HEOOXOAUMO Ui  HOPMAJbHOTO
(bYHKIIMOHUPOBAHUS KJIETOK. Nucynun, KOTOPBIi BbIpabaThIBaeT
MOJIKEITYTOUHAs JKelie3a, 00eCneYrBaeT MPOHUKHOBEHHUE TIIFOKO3bI B KJIETKH, HO
HMHOT/Ia TPOUCXOIUT COOM BHIPAOOTKM HHCYJIMHA U KJIETKa HE MOJy4aeT
HEOOXOJIMMOTr0 TMUTAHMS, & caxap HAKalUIUBaeTCSd B KPOBU. DTO MPUBOIUT K
BO3HMKHOBEHHUIO CaxapHOro jAuabeTa pa3HbIX THUIIOB, OJWH M3 KOTOPBIX
SBJISIETCS MHCYJWHO3aBUCUMBIM. [Ipu TakoM Tume caxapHoro jguadera
3a00JIeBIINI T0KEH BCIO )KM3HBb BBOJUTH c€0€ MHBEKIIUU UHCYJIMHA.

ITo nanubiM ctatuctuku, B 2014 r. KomnuecTBO OOJBHBIX CaxapHBIM
nuabetoB B Poccuiickoit ¢enepauun cocraBuio 387 maH 4enoBek. Ilo
HEKOTOPBIM JJaHHBIM 9Ta I (dpa KaXKIblid T/ yBeIHIUBaeTcs Ha 5%.

3ajgaHue: HalauTe W NOPOAHAIUUPYUTE  Pa3UYHbIE HUCTOYHUKH
nHdopmaruu (HayuyHas U y4eOHO-HaydHasl JUTepaTypa, CpeliCTBa MacCOBOU
uHdopmaruu, cetb UHTEpHET U Apyrue) mo teme kerica. OTBEThTE Ha BOMPOC
Ha OCHOBE HalAeHHBIX JaHHBIX: C 4eM CBs3aH POCT 3a0071€BAEMOCTH CaXapHbIM
IuabeToM Cpelld B3POCIIOro HAaCceJIeHHUsS W OMOJiokeHne 3aboneBanusi? Kaxue
Mepbl MPOPUIAKTUKH CaXapHOTO ArabeTa MOXKHO pPeaqu30BaTh B TOBCEAHEBHOM

37



JKN3HU KaXKAOMY U3 Hac? Kak Pa3BUBAJIIOCH IIPOU3BOJACTBO HHCYJIMHA KU C
KaKMMHU 3THYCCKHUMH HOPMaMHU 11PN 3TOM CTAJIKNBAJIUCh yquLIe?

[ToaroToBhTE YCTHOE COOOIIEHHE C TIPE3CHTAlUCH, B KOTOPOM
HEO0OXOIUMO OTPA3UTh:

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

2. PacnpocTpaHeHHOCTh CaxapHOro auadeTa Cpeaud HAaCEJICHHsI CBOETO
pervoHa 3a IMOCJEeIHUE TPU Toja, MPOAHAIU3UPOBAB HAy4YHbIE MyOJHMKAIUU U
CTATUCTUYECKYIO0 OTYETHOCTH (B TOM YHMCIIE OTUEThI ['0Cy1apCcTBEHHOTO peecTpa
caxapHoro auadeTa);

3. PacmpoctpaneHHOCTH caxapHOro JuabeTra Cpead HaceJeHUs
Poccuiickoii ¢denepanuu 3a mociaeaHue TPU roja, TPOAHATU3UPOBAB HAYYHbIE
nyOJMKalMd W CTAaTUCTUYECKYI0 OTUYETHOCTh (B TOM YHCIE€ OTYETHI
['ocynapcTBeHHOr0 peecTpa caxapHoro nuabdera);

4. IlpenmonaraemMple MPUYMHBI U3MEHEHHs 3a00JIEBAEMOCTH CaxapHBIM
Ma0eTOM U NX 00OOCHOBAHHE;

5. Bo3moHbIe Npo(UIaKTUYECKHE MEPOTIPHUITHS;

4. MeTo/1bl IOJTy4E€HUS UHCYJINHA,;

5. Otpa3uTe 3TUYECKHE AaCIEKThl HCIOJIb30BaHUS OMOTEXHOJOTMH Ipu
IPOU3BOJCTBE UHCYJINHA.

JIiist co3anust KaYeCTBEHHOM MPEe3eHTAIMH HEO0X0IMMO COOTIOATh Psil
TpeOOBAHMIA:

OO0uue 1. TlpeszenTanus H0JKHA HAYUHATHCS C TUTYJIBHOTO Claiija,

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

2. Ha cnaiimax He0OXOAMMO pa3MeNIaTh TOIBKO TE3UCHI,
KJIFOUEBbIE CIIOBA, rpauyecKkrue MaTepuabl (CXeMBbl,
PUCYHKH, TaOIULBI, POTO U T.I1.).

3. Hcnonb3oBaTh eAMHBIN CTUIH OhOpMITCHUSI.
4. KonmuecTBo ciaiioB JOJKHO OBITH JOCTATOYHBIM JJIs
PacKpBITHS TEMBI, HO HE Ooiiee 20-Tu.
Mpudter 1. Cnenyer HCIIOJIb30BaTh CTaHJIapTHBIE, HIMPOKO

pacrpocTpaHeHHble mpudTe, Takue kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u 1p.;

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

3. He pexomenmyeTcs MCTIOIB30BaTh Pa3HbIE TUIIBI MPUQPTOB
B OJIHOM MPE3CHTALUU.

4. Jlns BblAeneHus UHQOpMALMU CJIEAyeT MCIO0JIb30BaTh
KUPHBIA PUPT, KypCUB UITH TIOTYCPKUBAHHE.

5. He 3m0ynotpe6asaTh NPONUCHBIMU OyKBaMHU.
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®oH 1. XKenatenbHO HCHOIB30BaTh OJHOTOHHBIA (DOH HEAPKUX
MaCTEJIbHBIX TOHOB.
2. Jlnsa ¢hoHa npeAnoYTUTEIbHBI XOJIO0HBIE TOHA.

Ucnons3oBanue | 1. Ha ogHoMm cnaiifie pekOMEH1yeTcs UCI0JIb30BaTh HE 0oJiee

1BETa 3-X MBETOB: oauH s GoHA, OAWH JJIS 3arojIOBKA, OJIUH
JUJIsl TEKCTA.

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

IIpeacraBnenue | 1. PekomeHayercs UCHOJIBb30BaTh KOPOTKHE  CJIOBAa H

UHpOpMaIuu IIPEIIOKECHHUS.

2. MUHUMHM3UPOBAaTh KOJMYECTBO HPEJIOrOB, HAPEUU,
[IpUjIaraTesbHbIX.

3. 3aroyioBKU JOJKHBI IPUBJIEKaTh BHUMAHUE ayAUTOPUH.

O0beM He crout 3amnojHsTH OJAHH cnaﬁm CJIMIIIKOM OOJIBIINM
I/IH(l)OpMa]_II/II/I 00BEMOM I/IH(l)OpMa]_II/II/IZ Joogx MOryr CIMHOBPCMCHHO
3allIOMHHTE HE OoJiee TpECX (1)aKTOB, BBIBO OB, OHpGI[GJIGHHfI.

5. YueOHo-ucc/Ie10BaATEILCKUI MPOEKT

Ha3Banue Tembl br03K0NIOrnYeCcKuil IKCIIEPUMEHT

[TpoBOUTH OMOAKOIOTUYECKUHN IKCTIEPUMEHT
[1nanupoBaTh OMOIKOIOTMUECKUN IKCIIEPUMEHT

Pe3yabTart 00yueHus mno
NHuTtepnpeTupoBaTh pe3ybTaThl MIPOBEICHHOTO

TeMe
OHMODKOJIOTHYECKOTO IKCIIEPUMEHTA C
MCITOIL30BaHUEM KOJIMUYECTBEHHEBIX METOI0B
O0mue KOoMIeTEeHINH OK 01, OK 02, OK 04, OK 07

Y4eOHO-UCCICTOBATEILCKIIM MPOCKT SBISETCS OCHOBHBIM CITOCOOOM
OIICHKH PE3yJIbTaTOB 00y4YeHUs, CHOPMHUPOBAHHBIX Yy OOYYAIOIIUXCS B XOJE
OCBOCHMS pazzena 6 “bruo3K0oI0rHYecKre UCClIeI0BaHus .

Cpenu pa3nu4HBIX TEXHOJOTHUW MPOEKTHOE O0ydeHue 00JIamaeT psAaoM
MPEUMYIIECTB:  TO3BOJSIET  OOydalIIeMycs  CaMOCTOSTENbHO  (Tpu
KOHCYJIbTATHBHOM TOJIEPKKE TperoaBaTess) A00bIBaTh 3HAHUA, paboTas ¢
MHOTOYHUCJICHHBIMA MCTOYHHKAMU WH(OpMaIuu, mprudopamMu U 1aOOpaTOPHBIM
000OpyZI0BaHUEM, W OJTHOBPEMEHHO B JIEJIOBOM OOIICHUHU C OJHOTPYIITHUKAMH
pa3BUBaTh KOMMYHUKATHBHBIC YMEHUS U HABBIKH.

Jist  yaeOHO-HCCIIeIOBAaTeIbCKOTO  MPOEGKTa B paMKaxX OWOJIOTHH
HauOoJiee oNnTUMalIbHA IPyInoBas popmMa paboThl HaJl TPOESKTOM.

Tembl y4eOHO-HCCIENOBATENHLCKOTO TMPOEKTa, MPHUBEIACHHBIE HUXKE,
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ABJISIFOTCS TPUMEPHBIMU U MOTYT OBITh MOJEPHU3UPOBAHBI 110 PETUOHAIBHbBIE
OCOOCHHOCTM H C yYeTOM TMOjJy4yaemMod ywammmucs mpodeccueit
(cnenuanbHOCTHIO):

[IpumepHbIe TEMAaTUKK y4E€OHO-UCCIIEI0BATEIBCKOTO MPOEKTA!

1. Ormenka kagecTBa aTMOC(EPHOTO BO3AyXa

2. OreHka KayecTBa I04B METOA0M (PUTOTECTUPOBAHUS

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

4. Bnusnue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIIMX PACTEHUIA

5. BumsiHME coneBoro 3arps3HEHHs Ha pOCT M Pa3BUTHE CEMSH BBICIIMX
pacTeHUN.

CtpykTypa y4eOHO-MCCIEOBATEIbCKOIO MPOEKTa BKIIOYAET MSATh
OCHOBHBIX 3Tarla.

OcHOBHbBIE IIard MEpPBOrO 3Talra BHIIOJHEHHUS NPOEKTa: OOOCHOBAHME
aKTyaJJbHOCTH BBIODAHHOM TEMbl, BBIABICHUE NPOOJIEMBbl HCCIEI0BaHUS,
(opMyIMpOBaHKE THIIOTE3bI, IOCTAHOBKA LIEJIM U 3a7a4 UCCIEIOBaHMs, BHIOOD
METOJIOB HCCIEN0BaHus, BBIOOp TOuYeK OTOOpa NPoOd Ha TEPPUTOPUU
UCCIIEJIOBaHMsI,  ompenesneHue  (GopMmbl  HPEJCTaBICHHUS  PE3yJIbTAaTOB
UCCJIEI0BAHNUS, ONIPEIECIICHUE ITANOB U COCTABJICHUE TUIAHA UCCIIEA0BaHMS.

Bropoii stan Bkiodaer B ce0s MOATOTOBKY HEOOXOIMMON MOCYAbl U
Marepuana sl 3KCIEPUMEHTA, MPOBEACHUE HKCIIEPUMEHTA, MEPUOIUUYECKYIO
MpOBEpKa TEYEHMs] JKCIIEpUMEHTa/ cOOp Marepuana B BBIOPAHHBIX TOYKax
oTbopa mpoO.

B nmepuom  Tperbero - 3rama  MpOBEACHHS ~ OMOIKOJIOTHMYECKOTrO
UCCJIEIOBaHMsI, OOydYaroluecs IMOJIy4aloT TIEePBUYHBIE 3KCIEPUMEHTAIbHbBIE
JaHHbIE, TPOBOJAST CTATUCTUYECKYIO OOpPaOOTKYy MOJYYEHHBIX JaHHBIX,
OPOBOJAST aHAIM3 PaA3IMYHBIX HCTOYHUKOB HHGOpMalMu B paMKaxX TeMbl
IPOEKTA.

Ha yeTtBepToM a3tane, 00y4aromuecs BISIBISAIOT 3aKOHOMEPHOCTH MEXITY
UCCIIEyEMbIMU 00BEKTaMU, IIPOLIECCAMU U SIBJICHUSIMHU, (POPMYIUPYIOT BHIBOIBI
U pa3palaThIBalOT MpPOTHO3bI, MPOBOASAT OIEHKY KadecTBa HCCIIETYyEMOIo
o0BeKTa MO pe3ybTaTaM OMO3KOJIOTHYECKOTO aHaIM3a.

Ha 3aBepmatroniem »sTanme mnpoBOAUTCA O(OPMIIEHHE Ppe3yJbTaTOB
BBINIOJIHEHUS ~ YYEOHO-HUCCIEA0BATEIbCKOTO MPOEKTa B COOTBETCTBUU  C
3a/IaHHBIMU TPEOOBAHUSAMHU U MPEACTABICHUE PE3YIbTATOB HA 3aLIUTE MPOEKTA.

[IpuBeneM npumep  OMMCaHUS  JTAOB  BBIIOJHEHHS  y4eOHO-
UCCJIeI0BATENHCKOrO MPOEKTA:

VYBaxkaemble cTylneHThl! B pamkax mpoekta BaM HEOOXOJUMO MNPOMTH
MATH 3TAnoB pabOThl HaJ y4eOHO-UCCIIENOBATEIHLCKUM IPOCKTOM OT BBIOOpa
TEMBI IO MyOJIMYHOM 3aIIUThI TOJIYyYEHHOTO pe3yibTara.

Ha nepsowm srane:

- chopMupoBaTh KOMaHAy IpoekTa (2-3 yenoBeka);
- BbIOpaTh TeMy y4eOHO-HCCIEA0BATEIBCKOTO MMPOEKTA,
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- 000CHOBAaTh aKTyaJbHOCTh BEIOPAHHOU TEMBI;

- BBISIBUTH MPOOJIEMBI UCCIIEIOBAHUS, CPOPMYITHUPOBATH TUIIOTE3Y;

- oAoOpaTh METOJIbI HCCIEIOBAHUS B PAMKAX CBOETO MTPOEKTA;

- BbIOpaTh TOUYKHU 0TOOpa Mpod HA TEPPUTOPUH UCCIETOBAHUS

- chopMyJIMpOBaTh LIEIH U 3a/1a41 UCCIIETOBAHUS;

- COCTaBUTb IUIAHA UCCIICJOBAHMS.

Ha BTopom arane:

- TOJArOTOBUTH HEOOXOAMMYIO IOCYAY U MaTepuana Jyis
HKCIIEPUMEHTA;

- IIPOBECTH PKCIEPUMEHTA, IEPUOJUUECKH NTPOBEPSS €r0 TEUEHUE
(Tpu IIMTENBHON TOCTAHOBKE OTBITa)/ cOOpaTh MaTepHall B
BBIOpaHHBIX TOUKaX 0TOOpa mpoo.

Ha tperbem atane:

- MOJYYUTh NEPBUYHBIEC HIKCIIEPUMEHTAJIbHBIE IaHHBIE;

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

- BBIIBUTh 3aKOHOMEPHOCTH,

- c(hOopMyJINPOBATH BBIBOJIBI U JaTh POTHO3 WX OLIEHKY KayecTBa
UCCIIEyEMOT0 O0BEKTA MO pe3ybTaTaM OMO3KOJIOTHYECKOTO
aHaJu3a.

Ha 3aBepmaromem sramne:

- 0(OPMUTH pe3yNIbTAThI BHIIIOJHEHUS YUEOHO-UCCIIEA0BATEIBCKOTO
IPOEKTa B COOTBETCTBHUHU C 3aJJaHHBIMU TPEOOBaHUIMH;

- MOATOTOBUTH YCTHOE COOOIICHHE U MPE3CHTALINIO;

- MpPEeACTaBUTH PE3yJIbTAThI BHINOJHEHUS Y4eOHO-
MCCJIEI0BATENCKOTO MPOEKTA Ha 3aIUTE.

[IprmMep BBINOTHEHUS NPOEKTA:

HasBanme npoekra: OueHka kauecTBa aTMOC(EPHOro BO3yXa MO XBOE
COCHBI OOBIKHOBEHHOM.

IIpobsema wucciaeqoBaHMsl: ONPEACICHUE HWCTOYHUKOB 3arps3HEHU
BO3/lyXa Ha TEPPUTOPUU HACEIICHHOTO MyHKTa HAa OCHOBAHWM IPOBEICHUS
JKCIIPECC-OLICHKM  KayecTBa  BO3/yXa 1O COCTOSHUIO XBOM  COCHBI
OOBIKHOBEHHOM C OTIPEJICIICHUEM Kilacca 3arpsi3HEHUs BO3/IyXa.

eab mpoekrTa: OnpeacnvuTh 30HBI PA3HOW CTEIEHU 3arps3HEHUS, C
YKa3aHHEM UCTOYHUKA (MICTOYHUKOB) 3arpsi3HEHUSI.

3agaum npoexra:

1. BeiOpath TEppUTOPHIO UCCIICIOBAHUS U TOUKH OTOOpa MaTepuana;

2. IIpoBecTH OIIEHKY MOBPEKICHUS U YChIXaHUSI XBOU,

3. OnpenenuThb Kiacc 3arps3HEeHUs BO3AyXa;

4. PazpaboTtaTh KapTy 3arps3HEHUS BO3/lyXa, HA KOTOPOW OTMETUTH 30HBI
Pa3HOM CTENEHU 3arpA3HEHUS BO3/lyXa U UICTOUHHUKHU 3arps3HEHUS;

5. [loArOTOBUTH ¥ IMyOJIMYHO 3aITUTUTh PE3yJIbTaThl MPOEKTAa B KOMAHIE.
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Pe3ysbTaT NpoeKTHOI padoThl 00y4aKOIIerocs:

Kapra crenenu 3arps3HEHHOCTH aTMOC(HEPHOTO BO3AyXa Ha TEPPUTOPUU
WCCIIEIOBAHNUS. C YKA3aHMEM MCTOYHHMKOB 3arpsA3HEHHUs; IMPE3CHTALMS
pPEe3yJIbTaTOB MCCIIEN0BAHUS.

@®opmMa npeacTABJIeHUs Pe3yJbTATOB NPOEKTHOM PadOThbI:

3ammTa TOpPOEKTa C UCIHOJIb30BAHUEM CPEACTB BHU3yalu3alluud U
JEMOHCTpALUN MPOTYKTA.

BbinoJiHeHHe poeKTa:

Bonpocsl 1J151 10nyCcKa K NPOEKTHOI padoTe
1. ChopmynupoBats 11€Jb MIIaHUPYEMOTO IKCTIEPUMEHTA.

2. Kakue nmokaszatenu UCHOIB3YIOTCS JIJIsl OLIEHKH KauecTBa aTMoc(hepHOoro
BO3/yXa 10 COCTOSIHUIO XBOH.

3. Kakue ucTouHUKM 3arps3HeHuss aTMOC(HEPHOro BO3AyXa €CTh B BalllEM
parioHe MPOKUBAHMUS.

4. IlepeynucnuTh OCHOBHBIE 3TAIbl ONPEAEICHHUS YUCTOTHI AaTMOC(EPHOTO
BO3/yXa ITI0 COCTOSIHUIO XBOH.

5. Kakue Kknacchl MOBPEXAEHUS XBOU UCIIOIB3YIOTCS B TAHHOW METOIUKE?
6. [lepeuncinre U 0XapakTEpU3yHTE KIACCHl YChIXaHUS XBOU.

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

8. OnuuuTe npaBuia 0TOOpa Marepuaa.

9. Kakue 3arpsi3HUTENN BBI3BIBAIOT MIOBPEXKACHUS XBOU?

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

11. OT 4ero 3aBUCHUT BBIOOP PACCTOSHUS MEXKLY TOUKAMH MCCIIEAOBAaHUSA?
12. XBor0 Kakoro roja HeoO0XoAuMo coOpaTh AJi MPOBEACHUS OLICHKU
COCTOSIHUS aTMOC(epHOTo Bo3yXa?

Dtanbl IpoBeIeHUs padOThI:
1. IToaroToBUTENbLHBIII:
- BBIOOP TEPPUTOPUU U TOUEK HCCIIEAOBAHNUS;
- cOop martepuana;
2. KamepanbHas o0paboTKka coOOpaHHOTO MaTepuala.

1. BriOpaTh TOUKM wHcclieqoBaHUsA, NMpuMepHO 4 — 5. ToukM ITOTKHBI
HaxXOJUTCS HA OJHOM JIMHUM 10 MEpPE YAAICHHS OT MOTEHINAIbHOIO UCTOYHHKA
3arpsi3HEHMS] B Ballell MECTHOCTM — HACEJIIEHHOI'O IYHKTA, MPOMBIIIEHHOTO
NPEANPUATHS WIH aBTOMarucTpaiu. JKenaTenbHO pacnoiaraTb TOYKH MO JIUHUU
npeobyiajalonux BETPOB — B Ty CTOPOHY, B KOTOPYIO BETE€p CHOCHUT
MOTEHIUAIbHBIE 3arPS3HSIOLIINE BELIECTBA.

PaccrossHne MeXxay TOYKaMHM 3aBUCUT OT MOIIMHOCTH HCTOYHHMKA
3arpsisHeHus. Ecnu 3TO OOJBIION HACEIeHHBIM MYyHKT C MPOMBIILIEHHBIMU
OPEeANpPUATASIMA U1 MHOTOYMCIIEHHBIM aBTOTPAHCIIOPTOM, TO PACCTOSIHUE MEXKIY
TOYKaMHU MOTYT OBITh B npefenax 1 kM (JanbHss uionjaaka OyJeT yAaleHa oT
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ropoga Ha 5 kMm). Eciu 310 HeOonblias KOTeNbHAs, TO PACCTOSIHHE MEXIY
momaakaMu MoxeT coctaBiiath 400 — 800 metpoB. Ecinu 310 aBTOTpacca, To
20 — 200 mMeTpoB (B 3aBUCUMOCTH OT ITOTOKA aBTOTPAHCIIOPTA).

2. B kaxmoW Touke 00CIEeIOBaHUS HEOOXOAMMO OTOOpaTh MOJIOJIbIC
JepeBbs, BbICOTOM 1-1,5 M ¢ 60KOBBIMH 1TOOETaMH HE MEHEE 8.

3. OnucaTh BBITONTAaHHOCTh Y4acTKa, IPUCBOMB COOTBETCTBYIOIIUNA OaslI
(1 — BeITAaNTHIBAHUS HET; 2 — BBITONTAHBI TPOIIBI; 3 — OCTAJIOCh HEMHOTO TPaBBI
BOKPYT JEPEBBLEB; 4 — HET HU TPaBbl, HU KyCTapHUUYKOB). [Ipu BBITONITAaHHOCTH
TEPPUTOPHUH, OIlICHHBaeMOl Oamiamu 3 win 4 oOleHKa aTMochepHOTo
3arpsi3HEHHS] HE BO3MOJXKHA.

4. Ha BpICOTE CBOEro pocrta cobparh ¢ Kaxaoro aepeBa (1 mepeBo B
onHOM Touke) o 30 XBOMHOK (cyMMapHO 150 XBOMHOK). XBOWHKHU JOJIKHBI
OBITH B BO3pacTe 2 JIET, TO €CTh HaJl0 OpaTh 00pa3lbl XBOU C MOOETOB BTOPOTO
roJia >KU3HH — JIJIs1 BCEX TOUEK OJMHAKOBO puc. 1.

MYTOBKH

6oKoBEE MobErH

Y F NP . sy

oCEBOH mober
1roma

oceeoll mober
2roma
oceeoll mober
3roma

Puc.1. YacTu BeTBU XBOIHOTO JiepeBa ciyKalue OMOMHIUKATOpaMu

5. OueHuTh NPOJOJDKUTENIBHOCTh JKW3HU XBOM HAa BETBU, C KOTOPOHU
OTOMpAIOTCSd XBOMHKH, IO OXBOCHHBIM YYacTKaM OCEBbIX IOOEroB B
COOTBETCTBHUM C PUCYHKOM 2.

[TonHbIN BO3pACT XBOU ONPEAEINISIETCS YUCIOM YYaCTKOB OCEBBIX MOOETOB
C TOJIHOCTBIO COXPAaHEHHOW XBOEW IUIIOC J0Ji1 COXPAaHEHHOM XBOM Ha
CIEAYIOUIEM 3a HUM y4YaCTKE.
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Puc. 2. Cxema OIIPCACIICHUA ITPOAOJIKUTCIIBHOCTH KU3HHU XBOU COCHBI

6. [IpoOy ¢ Kax10M TOYKM HAJO MOMECTUTh B OTACIBHBIN MmakeT (JTydrie
OyMa)kKHBIN) U cpa3y MOANKUCATh ero (YKa3bIBaeTCs JjaTa; TOUKa 0TO0Opa; CTEIEHb
BBITONTAHHOCTU Y4YacTKa; MPOJIOJKUTENIHHOCTh KU3HU XBOU HA BETKE, OTKYy/a

OepyTcst XBOMHKH).
2. IIpoBenenne OoNbITOB

2.1. AIropuTM OmpeeIeHUs1 KJIACCOB MOBPEKICHUS U YChIXaHHUSA XBOH

Oob6opynoBanne u mocyaa

Marepuan

1. JIyna

1. XBost coCHBI B BO3pacTe 2 JIET, HE MEHEE
30 wTyk

2. JIu"eiika Wi MUJUTUMETPOBAs
Oymara

AJITOPUTM NPOBe/IEHUs ONbITA

Bonpocs! u 3aganust

1. OcMOTpETH XBOKO MPU TOMOILLM JTYIIBI.

2. Pa3znenutsb BCIO XBOKO HA
COOTBETCTBYIOIIME KJIAcChl IO MPU3HAKAM
MOBPEKACHUS U YCHIXaHUS COTIIACHO
OLIeHOYHOM Tabnuie 1 u pucyHky 1.

3. [loxcynTaTh KOMMUYECTBO MOBPEKICHHBIX
XBOMHOK B KQKJIOM KJIacce.

4. [TogcunTaTh KOJIUIECTBO XBOMHOK C
pU3HAKaMH YChIXaHUs MO KJIaccaM.

1. 3aHecTH 1aHHbBIE IO KOJMYECTBY
MOBPEKACHHBIX XBOMHOK B TAOJIUILY
2.

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

2. PaccuuTarh NpoLEHT
MOBPEXJIEHHBIX U XBOMHOK C
MPU3HAKaAMU YChIXaHUS
OTHOCHUTEIIFHO O0IIEro KOJINYecTBa
COOpaHHBIX XBOMHOK.
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Ouenoynas TadauIA

Tabmuna 1

OueHka noBpe:KIeHUs U YChIXaHUs XBOH

Kaace
MOBPeKAEeHUSI
KJIACC YChIXaHMSI

/

Buani
XBOH

MOBPeKICHUMN

XapakTepucTUKa yCbIXaHHS

XBOH

KII1/KV 1

XBoMHKA 0€3 IISITCH

Her cyxux yuyacTkoB

KIT2/KV 1

XBOMHKA C HEOOJIBIINM
YUCJIIOM MEJIKMUX NATEH

Her cyxux y4dacTtkoB

KIT3/KVY 2

XBOMHKA C  OOJIBIIINM
YUCJIOM YEPHBIX U KEITHIX
ATEH

Ycox KOHUHUK 2-5 MM

-/KVY 3

Vcoxia 1/3 XBOMHKH

-/KY 4

Ycoxio ooJtee
XBOMHKMA MWJIM BCHA
XKeNTast M cyxas

ITIOJIOBHUHBI
XBOHWHKAa

Knacce! moBpexneHus (HEXpO3kI) 1 2

Kiacchl ychIXaHus

Puc. 3. Kitaccel mOBpeXI€HUS U YCBIXaHUS XBOU

3. O06padoTKa pe3yJbTaTOB ONBITOB

Tabmuma 2

Onpenenem/le KJacca IOBPEKIACHUA XBOU
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Kiacc KII 1 KIT 2 KIT 3
MOBPEX/IEH
Ys XBOU
Howmep XBOUHKH 0€3 TATEH XBOWHKH C XBOMHKA C OOJIBIINM
nepeBa HEOOIBIIUM YHCIIOM YUCJIOM YEPHBIX U
MEJIKUX MSATEH KEJTHIX MSITEH
IIT. % IIIT. % IIT. %
1
2
3
Mecro
otbopa
Marepuala
BriBon: % XBOUMHOK — 0€3 IATEH, Ha % HEeOOoNbIIOE YHUCIIO
MEJIKUX TISITEH KEJITOro IBETa, Y % MHOTO TMSATEH MO Bced nnuHe. Takum
o0pa3oM, JOMUHUPYET KJIACC MOBPEKICHUS XBOU.
Tabmuua 3
OmnpenesieHue Kjacca ycbIXaHUsl XBOM
Knacc KV 1 KV 2 KV 3 KV 4
MOBPEX/IEH
Usl XBOU
Howmep VYV XBOMHKHU HET | ¥YCOX KOHYHUK Ycoxna 1/3 Ycoxio Oonee
nepeBa CYXHUX YYaCTKOB | XBOMHKHU Ha 2-5 XBOUHKHU MTOJIOBUHBI
MM XBOWHKH WU
BCSI XBOMHKA
KeNTas u cyxas
IIT. % IIT. % IIT. % IIT. %
1
2
3
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Mecto
otbopa
MaTtepuana

BeiBomx: % XBOMHOK OTCYTCTBYIOT CyXH€ y4acTKd, ¥ % ycox
KOHYMK XBOMHKM, Y % ycoxJla TpeTb XBOWUHKH, % XBOMHOK —
MOJHOCTBIO CyxHe. TakuMm o0pa3oMm, JOMHHHUPYET _ KJIAcC IOBPEXKICHHSA
XBOH.

CrenaiiTe BBIBOJ O YHMCTOTE BO3/yXa Ha HCCIEAYEMOW TEPPUTOPUHU TIO
tadmure 4.

Knacc uyMcTOTBI BO31yXa oOmnpenensercs Mpu IEepeceueHuu Kiacca
HOBPEX/ICHUS XBOU Ha no0erax 2 rojia >kKM3HU U MaKCUMaJIbHOTO BO3pacTa XBOU
Ha BETKE.

Tabmuna 4.
Onpenenenne Kiacca 3arpsi3HeHHs1 BO31yXa

MaKCHMAIBHbI Kaacc MOBPEKACHUA XBOU Ha nmooerax 2'FOFOZ[3 KU3HU
BO3pacCT XBOU 1 2 3

A l -1l i

3 | I -1V

2 I 1l W

2 B vV V-V

L B vV V- VI

L - - VI

VYcaoBHble 0003HAYEHHUS] Kilacca 3arps3HEHUs Bo3Ayxa: | — uieanbHO
gucteiii; Il — wyumcterit; Il — oTHocuTenbHO YHMCTBIM («HOpMaY);, IV —
3arpsA3HEHHBIA («TpeBoray); V — rps3Hblil («omacHo»); VI — odeHb Tps3HbIN
(«BpeaHO»), ( — ) HE BOBMOXKHBIC COUYETAHUS.

4. 3apepmaromuii 3tan: Pa3zpaboTka KapThl CTENEHU 3arpsI3HEHHOCTH
aTMoc(epHOrOo BO3JlyXxa Ha TEPPUTOPUM HCCIEAOBAHUA C YyKa3aHUEM
WCTOYHUKOB  3arpsi3HCHUS;  TMPE3CHTAIlMs  PEe3yJbTaTOB  HCCIICIOBAHMUS.
[TongroroBka yCTHOTO COOOIIEHHWS U TIPE3CHTAllMM TI0  pe3yJibTaram
MIPOBEICHHOTO UCCIICIOBAHMUS.

TpeOoBaHUS K YCTHOMY COOOIIEHUIO:

— NPOJOJLKUTENBHOCTE: 10 10 MuH;
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— CTPYKTypa: KpaTkas aKTyaJlbHOCTb HCCJIEJAOBAHMS, TUIIOTE3a, LIEIb,
3a1a4d, OOBEKTbl U METObI, IMOJYYEHHBIE pE3YyJbTaThl M HX OOCYKIEHUE
(npencraBineHue IPOAYKTA), BBIBOIBI.

TpeGoBanus K CTPYKTYpe NpPe3eHTAIUM:

1.

w

6.
7.

TutynpHbI ciaiin. B BepxHelt dyacTu cnaiiga HEoOXOAUMO
oTpasuTh HHPopmManuio 00 00pa3oBaTeNIbHOW OpraHU3AlNH, B
KOTOPOW TMPOBOAWIOCH HCCIENOBaHWE. B NEHTpaidpHON YacTu
claiiie ykas3bIBaeTcsi TeMa y4eOHO-UCCIIEeN0BATENbCKOrO MPOEKTa.
B HIDKHEM YacTH CHOpaBa YKa3bIBAIOTCS YYACTHUKHU TIPOEKTA,
BBITIOJIHABINIKE PaboTYy;

AKTyaJIbHOCTB;

I'mmioTesa, 11€71b, 3a1a4H;

OOBEKTHI U METOJBI UcCIe0BaHUs (MOTYT ObITh pa30UTHI Ha JiBa
ciaiiia u 6osee);

Pe3ynbTaThl uccienoBanuii. MoryT ObITh IPEACTaBICHBI B BHUE
PUCYHKOB, TpadukoB, Qororpaduii, TabIUL, KOTOPHIE OJKHBI
MMETh CKBO3HYI0 HYMEpAIMI0O M Ha3BaHHWE. KOJIUYECTBO CIANOB
3aBUCUT OT o0ObeMa MmaTepuajia, HO HE€ JIOJDKHO TMPUBBIIIATH
OTBEJICHHOIO BpPEMEHM Ha cooOmieHrue. MOKHO TMpeACTaBISTh
MaTepHall He B MTOJIHOM 00bEeMe, a TOJIBKO CaMbl BaKHbIE MOMEHTHI;
BriBojibI;

SaxmountenbHblid (“brarogapro 3a BHuManue” uiam “‘Cnacubo 3a
BHUMaHUE”).

JInst co3ganus KaueCTBEHHOM Mpe3eHTallud He00X0IMMO COOJII0AAaTh Psij

TpeOOBAHMIA:

OO0uue

TpeboBaHUs

5. IlpeseHTtaius q10J>KHA HAUUHATKLCS ¢ TUTYJIBHOTO Claija,
/i€ YKa3bIBa€TCsl TeMa, CBECHUS 00 aBTOPE U T.1I.

6. Ha cnaiimax HeOOXOAMMO pa3MeIaTh TOIbKO TE3HUCHI,

KJIFOUEBbIE CJIOBa, rpauyecKkrue MaTepuabl (CXeMBbl,

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

Hcrnonb30BaTh €UHBIN CTUITE O(OPMIICHUS.

8. KomnuecTBo cnaiifloB JODKHO OBITH JOCTATOYHBIM IS
PacKpBITHsI TEMBI, HO HE Ooiiee 20-Tu.

~

[pudTe

6. Cnenyer HCIIOJIH30BATh CTaHJapTHEIE, IITUPOKO
pacnpocTtpaHeHHbie TpUdTH, Takue kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u 1p.;

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

8. He pexomeHnmyeTcs MCTIOIB30BaTh Pa3HbIC TUITBI MPU(TOB
B OJIHOM MPE3ECHTALUU.

9. Ins BelmeneHuss uHOpMANUU CIEIyeT MCHOIb30BAThH
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KUPHBIN WIPUPT, KypCUB WU MOJUCPKUBAHUE.
10.He 3510ynoTpe6asiTh MPONUCHBIMHA OyKBaMHU.

®on 3. XKenarenbHO HCMOIB30BaTh OJHOTOHHBIM (DOH HESIPKUX
NACTEIbHBIX TOHOB.
4. Jlns poHa mpeanoYTUTENbHBI XOJIO0IHBIE TOHA.

Hcnons3oBanue | 3. Ha ogHOM crnaiie peKOMEHIyeTCsl UCIIOIh30BaTh HEe OoJee

1BETa 3-X UBETOB: OAWH uig (OHA, OUH JJISl 3aroJIOBKa, OJUH
JUISL TEKCTA.

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

IIpeacraBnenue | 4. PekomeHayeTcs UCHOJIb30BaTh KOPOTKHE CIOBa H

uHpOpMauu IIPEIOKEHMUS.

5. MuHUMH3UPOBAaTh KOJMYECTBO MPEJIOrOB, HAPEUU,
[IpUIaraTesbHbIX.

6. 3aroyioBKU JOJKHBI IPUBJIEKATh BHUMAHUE ayAUTOPUH.

O0beM He crout 3anojHsTH OJAHH cnaﬁ,u CJIWIIIKOM OOJIBIINM
I/IH(l)OpMa]_II/II/I 00BEMOM HH(l)OpMa]_II/II/IZ Joogx MOryr CIMHOBPCMCHHO
3allIOMHHTE HE OoJiee TpECX (I)aKTOB, BBIBOOB, OHpeHGHGHHﬁ.‘

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

PyGexHbIit KOHTPOJIb IO AUCHUIUIMHE «bUooTHs MpoBOAUTCS B popme
KOHTPOJIBHBIX Pa0O0T Ha OTHAENbHBIX 3aHATHSAX MOCIE 3aBEpUICHUS U3YYEHUS
MIEPBOT0, BTOPOro, TPETHEr0 M YETBEpTOro paszzaenoB. llocne 3aBeprieHus
OSTOro paszjena pyOeKHbIM KOHTPOJIb MPOBOAMUTCS B (OpME 3alUThl Keica:
NPEICTaBICHUS PE3yJIbTaTOB PELICHUS KEWCOB (BBICTYIUICHHE C MPE3EHTAIUEH ).
PyOexHblil KOHTPOJIb IIECTOTO pa3jiesia IPOBOAUTCS B (pOpMe 3aIUTHI IPOEKTA:
MpEJICTaBICHUs]  PE3yJbTAaTOB  BBIINOJHEHUS  y4eOHO-MCCIIEI0BATEIbCKOTO
MPOEKTA (BBICTYIJICHUE C MPE3EHTALUEH ).

[IpuBenem npuMepsl 3a1aHni AJIs KaXKA0r0 TUIA pyOeXKHOTO KOHTPOJIS.

1. KontposbHas padora “MosiekyasipHbIH YPOBEHb OpPraHU3ALUH
JKHBOr0”.

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

— XapakTepu30BaTh CTPOCHHE W (YHKIMU OCHOBHBIX OHMOMNOJIUMEPOB,
KJIETKH U €€ CTPYKTYPHBIX 3JIEMEHTOB;

— OINpENENsITh Pe3yabTaThl U3MEHEHUS! TEHETUYECKOTI0 KOJla B Mpoleccax
MaTpUYHOI'O CUHTE3a;
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—  OpraHM30BBIBaTH HAOIOJCHUE OWOJIOTMYECKUX OOBEKTOB Ha
MOJIEKYJISIPHOM U KJIETOYHOM YpPOBHE.

KonTponbHast paboTa mpencrasisieT coO0i 3aaHus B TECTOBOH (opme
pPa3JIMYHOTO YPOBHS CJOXKHOCTH: “HM3KHUI’, ‘“‘cpenHuil” W “BbicOKuil”. B
3aBUCUMOCTH OT THUNA W TPYJHOCTH 3aJlaHUS €r0 BBITIOJHECHUE OIICHUBACTCS
pa3HBIM 4HCIOM OajiioB. BhIMONHEHHE KaXJ0TO 3ajaHus “HU3KOr0” YPOBHS
CIIO)KHOCTH oOlleHuBaeTcss 1 OamioM. 3a BBINMOJHEHHE 3aJlaHUM “‘CpeHero”
YPOBHSI CIIOKHOCTH B 3aBUCUMOCTH OT IMOJHOTHI M IPAaBUIBHOCTH OTBETA
pucBanBaeTcs J10 2 6aIoB.

K 3amanuio “BBICOKOTr0” ypOBHS CJIOKHOCTHM OTHOCHUTCSI PELICHHE 3ajaad.
[Ipy npaBUIBHOM pELIEHUM 3aJaHUl “‘BBICOKOIO” YpOBHS NpHCBauBaeTcs 3
Oama.

3agaHus BCEX YPOBHEU CIIOKHOCTHU MTPOBEPSIIOTCS aBTOMATHUECKHU.

Pacnipenenenne 3amaHuii MO yPOBHSAM CJIOKHOCTH TMPEICTABICHO B
cieayomie Tadauie:

YpoBeHnb bana | IlpouenrtHoe Tun Bonpocos
CJI0KHOCTH coJep:KaHue

3alaHuA 3alaHui

Huzknii 1 65% - 3aJITaHUSI C BLIOOPOM OJTHOTO

IMPpaBHUJIBHOI'O OTBCTA

Cpennuit 2 15 % - MHOKECTBEHHBIN BBIOOD;

- BOTIPOCHI Ha yIOPSI0YNBAHHUE WITH
YCTaHOBJICHHUE NMPAaBUIIHLHOM
IIOCJIE€I0OBATEIBHOCTH

Bricokuit 3 20 % - CUTYaIIMOHHBIE 33]]a41 WU BOIPOCHI
IpenyCcMaTPUBAIOIINE Pa3BEPHYTHIN
OTBET

Kpurepuu onieHnBaHusi pyoexHOM KOHTPOJIILHON pabOThI:

Ouenka IIpoueHT BBINOJTHEHHUS
“oTIUYHO” 85-100%
“xoporio” 70-84%

“yIIOBJIETBOPUTEILHO 50-69%
“HEeyJI0BJIETBOPUTEILHO ™ meHee 49%
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1. A3otucroe ocHoBanue ajieHuH B Mosekyse JJHK kommiuementapHo...
1) ryanuny;

2) LIUTO3UHY;

3) ypaumuiy;

4) TAMHHY.

2. K mypHHOBBIM a30THCTBIM OCHOBAHUSM OTHOCSTCHL. ..
1) afeHHH ¥ TyaHMH;

2) I'yaHdH ¥ [IUTO3MH;

3) LIMTO3MH U ypaIluL,

4) ypauui u aJicHUH.

3. Boibepure pynkiuo nuPHK?

1) XxpaHeHHe reHeTUHYeCKOi HHPOpPMALINH;

2) TpaHCIIOPT aMUHOKHUCIIOTHI B pUOOCOMY;

3) BXOZIUT B COCTaB puOOCOM;

4) nepeHoc reneruueckoit nngopmanmio ot JIHK k pudocome.

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

2) pudocoMm;

3) Me30coMm.;

4) xommuiekca ["onbxu.

5. Knetkn npokapuor coaepxar...
1) KJIeTOUHBIN LEHTD;

2) BHJIOTIJIA3MATUYECKYIO CETh;

3) pu60COMBI H M€30COMBI;

4) xoMIUIeKC ["0JIBJIKH U JTU30COMBI.

6. Kakue opraHouibl BCTpEUarOTCs TOJIBKO B PACTUTEIIBHBIX KIETKAX?
1) sHONNIa3MaTUYEeCKas CETh;

2) MJIACTH/BI;

3) MUTOXOHJPUHU;

4) xomruiekc ['oabxu.

7. B meTtadazHoi XpOMOCOME BBIJEISIOT. .
1) nie4n U LEHTPOCOMY;

2) LIEHTPOCOMY U IIEHTPUOJIH;

3) LEHTPUOIIHU U LIEHTPOMEDY;

4) meHTpoMepy H IIeYH.



8. K aBToTpoam oTHOCATCHL. ..

1) BupycsI;

2) XeMOCHHTE3UPYIOIHEe OAKTePHH;
3) rpuOsr;

4) mapa3uTuyecKkue OaKTepUH.

9. Tpanckpunuus — 3T0...

1) cBsa3piBanue aMuHokucioTsl ¢ TPHK;
2) mepeHoc aMUHOKHUCIIOTHI B puOOCOMY;
3) yaBoenue Mosekyisl JJHK;

4) cunte3 nPHK na matpuue JHK.

10. Ecnu xoaupyrotias 6eiaok yacth reHa coaepkut 6000 nap HyKICOTHIOB, TO

CKOJIbKO aMHUHOKHCIIOT B KOJUPYEMON MoJieKyJje Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepedncieHHbIX 00Jie3HEH, BBI3BIBAIOTCS BUPyCAMU?
a) Tyoepkyie3 u qudrepus;

6) dudrepus u CITN/;

B) CIIU /I u rpumnm;

T') TPUIII U TYOEPKYJIEe3;

12. B pe3ynbrare nepBoro AejaeHus Meio3a MPOUCXOIUT:
a) yBeJIMYeHUE Habopa XpOMOCOM;

0) yMeHbIIIEHHEe HA00OpPa XPOMOCOM;

B) COXpaHEHUe UCXOJHOr0 Habopa XpoOMOCOM.

13. Yro npoucxoaut B anacdasze 11 meiioza?

1) cnupanuzanust XpoMocom;

2) pacxoxkAEHUE K MOJT0CcaM ABYXPOMATHIHBIX XPOMOCOM;
3) pacxo:kaeHune K moJancaM XpoMaTH/I;

4) pacnoyioKeHUEe XPOMOCOM B IJIOCKOCTH 3KBATOPa KJIETKHU.

14. YcTranoBUTE COOTBETCTBUE

Opranoun OyHKIMSA

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

3) IU30COMBI B) cuntes Genka

4) IeHTpHUOoJIn ') o6pa3zoBanue BepeTeHa JIeTICHUS

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

15. BpiOepure XUMHUYECKHE 3JICMEHTBHI KIIETKH, KOTOPBIC BXOASIT B COCTaB
OpraHUYECCKUX BEIICCTB!

1) KaabIIHiA;

2) yraepon,

3) UMHK;

4) Bogopo;

5) kucaopon;

6) Meb;

7) a3oT.

16. YcTaHoBUTE COOTBETCTBUE

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

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

17. B monekyne JIHK nykmeornapl, comepskamme ageHuH, cocTaBisitoT 10%.
CKoNbKO TIPOIICHTOB B JaHHOW MOJIEKYJIE HYKJICOTHJOB, COJEp KaIuX
LIUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK nykneotuasl, cogepxaiiue ypamui, coctaBisitor — 30% u
aneHuH — 40%. CKOJIBKO MPOLEHTOB a/ICHUJIOBBIX HYKJIEOTHIOB COJIEPKHUTCS B
uenu JJHK, kommiemMeHTapHOil TOM, Ha KOTOpO# cuHTe3upoBaitack 3ta PHK?

1) 0;

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

19. Yuacrok monekynsl JJHK cocrout u3 60 map HykneoruaoB. Onpenenute
JUIMHY 3TOrO ydacTka (paccrosiHue mMexnay Hykiaeorunamu B JIHK cocrasnser
0,34 um)

1) 20,4,

2) 24,

3) 10,2;

4) 30.

20. ®parment mousekynsl JIHK copepxutr 1230 HYKICOTMAHBIX OCTaTKOB.
CKo0JIbKO aMHUHOKHUCIIOT OyIET BXOJAUTH B COCTaB Oefnka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3amuTa KeiicoB: NMpeACTABJICHNE Pe3yJbTATOB PelieHUs KeiiCcoB.

3amura Keica sBIAETCS PYOEKHBIM KOHTPOJIEM IO MSITOMY pasieny
“bUOOTHS B )KU3HK, B PE3YJIbTaTE U3yUYCHHSI KOTOPOTO 00yUaroIuecs: CMOTYT:

— aHAJIM3UPOBATh 3TUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
00Js1acTh OMOTEXHOJIOTUU U TEHETUYECKUX TEXHOJIOTHM.

JUist 3ammThl KedcoB oOydaromumcs HeoOoxoaumo B pamkax BCP
MOATOTOBUTh YCTHOE COOOIIEHUE TI0 pe3yjibTaTaM pelIeHUusl Keica C
MOJITOTOBKOM MPE3EHTAILNH.

Kpurepuu onieHHBaHusl yCTHOTO COOOIIEHUS:

Bbanabl
Kpurepunu

OLICHUBAHUSA
1 0as 2 daJ1a 3 0aJs1a
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1. CooTBeTCTBHE
COAEPKAHUS
JIOKJIaJa
3asIBJICHHON TeMe

coAep>KaHHE TOKIaa
JIMIIb YaCTUYHO
COOTBETCTBYET
3asIBJICHHOI TeMe

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

coAepKaHue
JIoKJ1aa
COOTBETCTBYET
3asiBJICHHOW
TEeME U B IIOJTHONH
Mepe e€
PacKpbIBacT

2. CteneHb packphITa Masas TE€Ma pacKphiTa | TEMa pacKphiTa
PACKPBITHS TEMBI | YaCTh TEMBI; IOUCK | XOPOIIIO, HO HE B | TOJIHOCTHIO;
uHdopMaIuu MOJIHOM 00BEME; | IPE/ICTaBIICH
POBENIEH uHbopMaIun 000CHOBaHHBIM
MMOBEPXHOCTHO; B MIPEICTABICHO 00BEM
U3JTI0’KEHUHU HEJI0OCTaTOYHO; B | MH(MOPMAITIH;
MaTepuaia OTJICTTLHBIX U3II0KCHHE
OTCYTCTBYET JIOTHUKA, | CIIydasx MaTepuaia
JIOCTYITHOCTh HapyIieHa JIOTUYHO,
JIOTHKA B JIOCTYITHO
U3II0KCHHUH
MaTepuaia, He
COBCEM
JOCTYTTHO
3.YMeHue W3 IPEJACTABICHHOW | HA OCHOBE Ha OCHOBE
JOCTYITHO U MpPE3eHTaIlUN HE MIPEICTABIICHHON | IPEICTaBICHHOMN
MOHSTHO TMepeaaTh | COBCEM MOHSTHA Mpe3eHTallun Mpe3eHTallun
CoJiepKaHue TeMaTuKa dbopmupyeTcs dbopmupyeTcs
JIOKJIa/1a B BUJIC UCCJICIOBAHMSI, oOriee MOJTHOE
MpE3eHTalUN JIETAJIM HE PACKPBITHl | TOHUMAaHHE MMOHUMAaHUE
TEMaTUKHU TEMAaTUKHU
WCCJICIOBAHUSI, | MCCIIEIOBAHNA,
HO HE SICHBI PaCKPBITHI
neTanu JeTanu

OHCHI/ITC IMPE3CHTAHIO 110 CICAYIOIIUM KPUTCPHUAM:
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Kpurepuu bansbl
OlleHMBAHUA
0 1 2
MOJIHOTA uHpopmarus, uHdopmanus, Mpe3eHTalus
UCITIOJIb30BAHUS UCIIOJIb3yeMasi B | IPEACTABJICHHAS | COAEPIKUT
y4eOHOTO MPE3CHTAlUN, HE | B IPE3EHTAIUU, | [OJHYIO U
Martepuana OTHOCUTBCA K OTHOCHUTCA K YETKYIO
TEME TEME, HO uH(pOpPMAIIHUIO,
HEJOCTATOYHO JIOCTaTOYHYIO
MOJIHO JUTSI
packphIBalOT €¢ | popMUpPOBAHUS
coJiepKaHue MPE/ICTaBICHUS O
TEME
JIOTUKA W3JIOKEHUS | MaTepual MaTtepual Marepua,
MaTtepuaa B IpE3eHTAllMU HE | IPE3CHTAINH MIPUBECHHBIN B
COOTBETCTBHH C COOTBETCTBYET YaCTUYHO Mpe3eHTalluU
IJIAaHOM U TeMOM TEME, IUIaHA HET | COOTBETCTBYET | IIOJHOCTBIO
3aJlaHus TEME 3a/1aHMs, COOTBETCTBYIOT
IJIaH MOCTPOCH | TEME 3a/IaHUsl U
HE TOYHO COCTaBJICHHOMY
TIaHy
TEPMHUHOJIOTHYECKA | B IPE3E€HTALUH B [IPE3CHTALIUU | B PE3CHTAIINH
U PUCYTCTBYIOT MNPUCYTCTBYIOT | OTCYTCTBYIOT
opdorpaduueckas | opdorpaduueckue | opporpapuueck | opdorpadpuyeck
IrPaMOTHOCTb OImMOKH, HE BCE 1€ OIINOKHU, 1€ OIINOKHU,
TEPMUHBI TEPMUHBI TEPMUHBI
IPUMEHEHBI 110 MIPUMEHEHBI MIPUMEHEHBI
CYILLECTBY BEPHO BEPHO
aKKypaTHOCTb U npe3eHTalus npe3eHTalus npe3eHTalus
OpUTHMHAIBHOCTD nocTpoeHa 6e3 MOCTPOEHA C MOCTpOEHA B
MIOCTPOEHUS ydera y4eTOM MOJTHOM
KOMITO3ULIAA TpeOOoBaHU K COOTBETCTBHH C
crlaiiioB, 6e3 o(pOopMIICHUIO, TpeOOBAHUSIMU
coOMIoACHUS HO HET eIMHOTO | opopmileHus,
TpeOOBaHMIT K oopMIeHUs MCIIOJIb30BaH
mpudTam u CJIAlJI0B OPUTHHAJIbHBIN
LIBETOBOMY MOJXO0JI K
0hopMIICHUIO 0(OpMIICHUIO
CJIaliJI0B
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IIkaJia mepeBoja 6a/JI0B B OTMETKY

17-15 GamioB - «5»

14 - 9 GamoB - «4»

8-6 6aiu1oB -«3»

Menee 6 0aIOB MITM OTCYTCTBUE PAOOTHI - «2»

3. 3amura npoexra: MNpeacTaBJIeHUHE Pe3YJbTATOB BbINOJIHEHUS
yueOHO-UCCJIeI0BATEIBLCKOI0 MPOEKTA.

3amura MpoeKTa SBISETCA PyOEKHBIM KOHTPOJIEM IO IMIECTOMY pa3aeiy
“BHMOPKOJIOTHYECKUE HCCIEHOBAHUS , B PE3yJbTAaT€ M3YUYCHUS KOTOPOIO
oOy4JaronIuecss CMOryT:

— OMUCBHIBATh METOJIbI OMOIKOJIOTHYECKUX UCCIICIOBAHUIA;

— IJIAHUPOBATh OMOAKOJIOTUUECKUN SKCTIEPUMEHT;

— IPOBOAUTH OMOIKOJIOTUYECKUI IKCTIEPUMEHT;

— UHTEPIIPETUPOBATH PE3YIIbTATHI TPOBEAECHHOTO OMOAKOJIOTUUECKOTO
AKCIIEPUMEHTA C UCTOJIb30BAHUEM KOJIMYECTBEHHBIX METOOB.

JIist 3amuThl MPOEKTOB oOydarommmcsi Heobxoaumo B pamkax BCP
MOJITOTOBUTH YCTHOE COOOIIEHHE IO pe3yJbTaTaM BBHINIOJHEHUS Y4eOHO-
UCCIIEN0BATEIBCKOTO MTPOEKTA C MPE3EHTALIUM.

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

Kpurepuu onieHMBaHUsl yCTHOTO COOOIIEHUS:

banasl
Kpurepuu
OlleHUBAHUS
1 6ann 2 0aJi1a 3 daJy1a
1. CooTBeTCTBHE | COZIEpIKAHME JOKJIIA/Ia | COJIEp)KaHUE COZCpKAHUE
COJZIepIKaHUS JIMIIb YaCTUYHO JI0KJ1a11a, 3a JIoKj1aaa
JIOKJIaJa COOTBETCTBYET HUCKJIIOUCHUEM COOTBETCTBYET
3asiBJICHHON TeMe | 3asSBJICHHOM TeMeE OTHCIIbHBIX 3asiBJICHHOM
MOMEHTOB, TEME U B MOJTHOM
COOTBETCTBYET Mepe e€
3asIBJICHHOM TEME | PaCKpbIBAECT
Y B IIOJIHOW Mepe
€€ pacKpbIBacT
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2. CreneHb

pacKpbITa Masas

TEMa PaCKpbITa

TEMa PaCKpbITa

PACKPBITHUS TEMBI | YaCTh TEMBI; IOUCK | XOPOILIO, HO HE B | TOJIHOCTHIO;
uHbOopMaIuu MOJIHOM 00BbEME; | IpeCTaBICH
IIPOBENIEH uHbOopMaIuu 00OCHOBaHHBIH
MTOBEPXHOCTHO; B MIPEICTABICHO 00BEM
U3JI0KEHUH HEJI0OCTaTOYHO; B | HH(pOpMAIINY;
Marepuala OTJIEJIbHBIX M3JI0)KEHHE
OTCYTCTBYET JIOTHKA, | CIy4dasiX Marepuala
JOCTYTHOCTh HapylieHa JIOTHUYHO,
JIOTHKA B JIOCTYITHO
U3JI0KCHUH
Martepuaa, He
COBCEM
JIOCTYITHO
3.YMeHue W3 IPEJCTABIECHHOW | HA OCHOBE Ha OCHOBE
JIOCTYITHO U IIPE3EHTAIMU HE IIPEACTABICHHON | PEICTABICHHOU
MOHSTHO MEpPEaTh | COBCEM MOHATHA Mpe3eHTaluu Mpe3eHTaluu
COJIEpKaHHE TeMaTUuKa bopmupyetcs bopmupyetcs
JOKJIa/1a B BUJIE MCCIIEIOBaHNUS, oO1ee ITOJTHOE
Mpe3eHTalNuU JI€TaIl HE PACKPBITHl | TOHUMAaHHE MOHUMaHUE
TEMATUKHU TEMATUKHU
UCCJIEIOBAHUS, | MCCIIEIOBaHUA,
HO HE SICHBI PaCKpBITHI
JeTaIu JeTaIN
OneHuTe NPEe3eHTALUIO 110 CIEIYIOIUM KPUTEPHUSIM:
Kpurepuu banibl
OlleHMBAHHUA
0 1 2
MOJIHOTA uHbopmarus, uHdopmarus, Mpe3eHTalus
UCITOJIb30BaHUS UCIIOJIb3yeMasi B IIPEICTABIICHHAS | COAEPIKUT
y4eOHOT0 IPE3EHTAlUH, HE | B IPE3EHTALMH, | [IOJHYIO U
Marepuana OTHOCUTBCA K OTHOCHUTCA K YETKYIO
TEME TEeMe, HO uHdOopMaIuio,
HEJOCTATOYHO JIOCTAaTOYHYIO
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MIOJIHO
PacKpBIBAIOT €€

A1
dbopmupoBaHus

coJiepKaHue MIPE/ICTABIICHUS O
TeMe
JIOTHKA W3JI0KEHUS | MaTepual MaTepHual MaTtepual,
MaTepuania B MPE3CHTAIUN HE | MPE3CHTAINH MIPUBECHHBIN B
COOTBETCTBHH C COOTBETCTBYET YaCTUYHO Mpe3eHTalluu
IJIAaHOM U TeMOM TeMe, TUIaHa HET | COOTBETCTBYET | OJHOCTHIO
3aJlaHus TEeMe 3a/IaHus, COOTBETCTBYIOT
IJIaH MOCTPOCH | TEME 3a/IaHUsl U
HE TOYHO COCTaBJICHHOMY
TIaHy
TEPMUHOJIOTHYECKA | B MIPE3CHTALIUU B [IPE3CHTALIUU | B PE3CHTALINH
iU PUCYTCTBYIOT MPUCYTCTBYIOT | OTCYTCTBYIOT
opdorpaduueckas | opdorpaduueckue | ophorpaduyeck |opdorpaduueck
TPaMOTHOCTh OIINOKH, HE BCE 1€ OIINOKHU, 1€ OIINOKHU,
TEPMUHBI TEPMUHBI TEPMUHBI
MIPUMEHEHBI 110 MIPUMEHEHBI MIPUMEHEHBI
CYIIECTBY BEPHO BEPHO
aKKypaTHOCTh H TIpe3eHTaINs MIPE3CHTAIHS MIPE3CHTAIHS
OpPUTHHAIBHOCTD mocTpoeHa 6e3 MOCTPOEHA C MOCTPOEHA B
MOCTPOCHUS ydera y4eTOM MTOJTHOM
KOMITO3UIIAA TpeOOBaHMI K COOTBETCTBHH C
claiiios, 6e3 0 OpMIICHUIO, TpeOOBAHUSIMU
coOmoIeHns HO HET €IMHOTO | ohopMIICHHS,
TpeOOBaHMIA K oopMIeHus MCIIOJIb30BaH
mpudTam u CJIAlJI0B OPUTHHAJIbHBIN
IIBETOBOMY MOXO0JT K
0(pOpMIICHUIO 0(pOpMIICHUIO
cllanoB

Kpurepuu orieHMBaHuUs 3allUTHI TPOEKTa: OAJIbI 38 YCTHOE COOOIICHHE U

PE3EHTALUI0 CYMMHUPYIOTCS.

[IKAJION:
17-15 GanioB - «5»
14 - 9 GanioB - «4»

8-6 0atoB -«3»

Memnee 6 6a10B WM OTCYTCTBUE PaOOTHI - «2»

OLICHKAa BBICTABJIACTCA B COOTBCTCTBHH CO
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4. MaTepuaJjbl IPOMEXKYTOYHOM aTTecTaluu 1O y4eOHo# nucuuiiude OueHoYHbIe cpe;

[IpomMexyTOoUHass KOHTPOJb MO TUCHUIUIMHE «buosiorus» nmpoBoauTCs B
BHUJIE MHCHMEHHOW HTOrOBOM KOHTPOJIbHOW paboThl. KoHTponwHas paboTa
BKJIIOUaeT B ceOs JBa THUMA 3a/JaHUN: TECTOBBIE BOIMPOCHI, HAMpaBJICHHE Ha
IIPOBEPKY YCBOEHHSI TEOPETUYECKOrO Marepuaja, W 3aJadyd M 3aJaHusd,
HaIpaBJICHHBIC HA TPOBEPKY C(HPOPMUPOBAHHOCTH MPAKTUUECKUX YMEHUH.

Yacte 1 comepxut 15 3amanuii ¢ BBIOOPOM OJHOTO BEPHOI'O OTBETA U3
getelpex u 10 3agaHuil ¢ BBIOOPOM HECKOJBKMX BEPHBIX OTBETOB, Ha
COOTBETCTBUS OMOJOTUYECKUX OOBEKTOB, ITPOLIECCOB U SBJICHUM.

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

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

1. XUMHNYECKYIO OCHOBY XPOMOCOMbI COCTABJIAET
MOJIEKVIJIA

1) ne30kcuprOOHYKIEMHOBOW KHCIIOTHI

2) puOOHYKIIEMHOBOM KUCIOTHI

3) nunuaa

4) nonucaxapujaa

2. VIAJIEHUE JUMEPOB TUMHNHA B MOJIEKVYJIE JHK
I[MPONCXOJUT B ITPOLECCE

1) TpancBepcuu

2) penapaiuu

3) peruukanuu

4) tpanchopmaruu

3. JJIA OBPA3OBAHUA JIMITMHOI'O BUCJIOA BAXHBI
B3AUMOJIEMCTBUS MEX]TY MOJIEKYJIAMU JIMITNJIOB:
1) BomopoIHBIC U HOHHBIC

2) MOHHBIC U KOBAJICHTHBIE

3) KoBanieHTHbIE U TUAPO(HOOHBIE

4) Tonbko rupodoOHbIC

4. YVIAJIEHUE IMUMEPOB TUMHNHA B MOJIEKVYJIE IHK
IMPONCXOJUT B ITPOLECCE

1) penapauuu

2) Tpanchopmaruu

3) TpaHCBEepCcUU

4) peruvkanuu

5. I KJIETOK PACTEHWI HE XAPAKTEPEH CUHTE3
1) amuHOKHCIIOT

2) HyKJIEOTU0OB

3) raukoreHa

4) dochonunuaoB
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6. B [TIPO®A3E MUTO3A IJIMHA XPOMOCOMbBI YMEHBIIIAETCA 3A
CUET

1) Tpanckpunumu

2) penyriuKaiuu

3) neHaTtypanuu

4) cnupanu3aluu

7. BIATOAAPA KOHBIOTAIMM 1 KPOCCHUHI'OBEPY ITPOUCXOJUT
1) yBenu4eHue ynciaa XpoMocoM BIIBOE

2) oOMeH reHeTuyeckoi nHpopmaluen Mexay TOMOJIOTHYHBIMA XPOMOCOMaMH
3) yMEHBIIIEHUE YKCia XPOMOCOM BJIBOE

4) yBeIMYEHHUE YNCIIA TAMET

8. ITOJIMITEIITUAHBIE LHETIA CUHTE3UPYIOTCS HA PUBOCOMAX,
HAXOJAINXCA:

1) B iuTo3051€ 1 MOAUPUIIUPYIOTCS TAKXKE B IIUTO30JI€

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

3) Ha MeMOpaHe dHI0MIa3MaTUYECKOTO PETUKYIIyMa, 3aTeEM MOAUPULIUPYIOTCS
B anmapare [ onbKu

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

9. UHTPOHBI BCTPEUHAIOTCA B 'EHAX

1) ToIbKO 2yKapuOT apxebakTepuii

2) 9yKapuoT U dy0aKTepuii

3) sybOakTepuii u apxeOakTepuii

4) apxeOaKkTepuii U SyKapuoT

10. BCE PEAKIIMN CMHTE3A OPTTAHMYECKHNX BEHIECTB B KJIIETKE
I[MPOUCXOJAT

1) o6pazoBanuemM Monekyia ATD

2) ¢ 0OCBOOOXKIECHUEM SHEPTUU

3) pacuienjieHueM BEIIeCTB

4) UCTIOIB30BAHUEM SHEPIUU

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

1) muTOoXOHIPUS

2) xpomocoma

3) ren

4) xmoporact

12. JOYEPHUE XPOMATHUIbI CTAHOBATCA CAMOCTOSATEJIBHBIMU
XPOMOCOMAMMU ITOCJIE

1) crrapuBaHUsI TOMOJIOTHYHBIX XPOMATH]T

2) oOMeHa yyacTKaMHu MEX]Ty TOMOJIOTHYHBIMH XPOMOCOMAaMU

3) pa3neneHus COeAMHSIONMIEH UX IEHTPOMEPHI

4) BRICTpauBaHUS XPOMOCOM B 9KBATOPHAIBHON TIJIOCKOCTH KJIICTKH

13. TEHETUYECKUI KOJI — DTO:

1) HaboOp KIETOYHBIX TEHOB
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2) HyKJIEOTH/IHAS MMOCIIEA0BATCIbHOCT T'eHa

3) reHeTHYECKAs IKCIIPECCHS

4) cucteMa 3amrcy TeHETHUECKOM nHpOopMaIiK

14. B KAKUX W13 ITEPEUMCJIEHHBIX OPI"AHEJIJI CAMA BBICOKAS
KOHILIEHTPALIUS Ca®*

1) simpe

2) MUTOXOHIPHUSIX

3) muToIIa3Me

4) anmapare I'oyibpxu

15. KAKUME U3 IIEPEYUCJIEHHBIX HMXXE CTPYKTYP KJIETKU HE
MMEIOT MEMBPAHBI

1) MM30COMBI

2) XJIOPOTIACTHI

3) sSApBIIIKA

4) ammapart ['oibmku

JTAJIOHBI OTBETOB

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

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

B 3anmanusax 16-25 BeiOepuTe HECKOJIBKO MPABUILHBIX OTBETOB WJIM YCTAHOBUTE
COOTBETCTBHUE WJIM MOCIIEI0BATEIIbHOCTD:!

16. BOCCTAHOBUTE B UICTOPUYECKOM IIJIAHE
[IOCJIEJOBATEJILHOCTbH DTAIIOB BO3JIEMCTBUS YEJIOBEKA HA
BUOCOEPY:

1) ycusnieHue BIUSIHUS HA IPUPOTY ¢ KOPEHHBIM IPpeoOpa30BaHUEM YaCTH
HKOCHUCTEM,;

2) U3MEHEHHUE IKOCHCTEM Yepe3 MacTh0y CKOTa, yCKOPEHUE POCTa TPaB IMMyTEM
WX BBDKUTAHUS U T. I1.;

3) rinobanbHOE U3MEHEHHE BCEX IKOJOTUUECKUX KOMIIOHEHTOB B II1EJIOM B CBSI3U
C HEOTpaHMYEHHOW MHTEHCU(UKaLMEN X035 UCTBA;

4) cBepXWHTEHCUBHAsS 0X0Ta 0€3 Pe3KOT0 U3MEHEHHS SKOCUCTEM B MEPHO/T
CTaHOBJICHHSI YEJIOBEUYECTRA,;

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

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

1) oOMeH yyacTKaMu XpOMOCOM

2) Habop xpomocoM u yucio mojekya JIHK B kierke — 4n4c
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3) neneHue eHTPOMEP XPOMOCOM

4) popmupoBaHHe BEpETEHA IEIECHUS

5) BBICTpanBaHUE XPOMOCOM IO IKBATOPY KIETKU

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

1) criupanu3arys XpoOMOCOM

2) penymnukarus moiekyn JJHK

3) pacTBOpeHHE SIACPHOU 000JIOUKH

4) cuHTe3 OCJIKOB B IIUTOILJIA3ME

5) cunrte3 uPHK B siape

19. MAJIBIE KPYT'OBOPOTHI YTJIEPOJIA B BUOCOEPE MOT'YT
OCYIIECTBJIATHCA CIIEAYIOUIUM ITYTEM:

1) yriexkucnblii ra3 BoiaensieTcs B atMmocepy B mporiecce (poTocuHTe3a B
JTHEBHOE BpEMSi, 2 B HOYHOE BPEMSI €T0 YacTh MOTJIOIACTCS PACTEHUSAMH U3
cpensl;

2) YIJIEKUCIIBIN Ta3 MorioiaeTcst u3 arMocdepsl B npoliecce PoTOCUHTE3A B
JTHEBHOE BpPEMSI, a B HOUHOE BPEMSI €T0 YaCTh BBIJCIACTCS PACTCHHUSAMU B CPEY;
3) yraekuciblii ra3 arMocdepbl morjionaeTcs B mpoiecce (poTocuHTe3a ¢
00pa3oBaHUEM OPTaHUYECKHUX BEIECTB, & C THOEIbIO PACTEHUH U )KUBOTHBIX
MIPOUCXOJIUT OKUCIICHUE OPTaHUYECKUX BEIIECTB C BBIJICICHUEM YTIIEKUCIOTO
rasa;

4) yrieKucIbpli ra3 aTMocQepsl Mmorionaercs B mpoiecce GOTOCHHTE3a, a TIPH
JIBIXaHUU BBIICNISIETCS B aTMOc(hepy;

5) yriekuchslii ra3 aTMocdepbl OTIIONIAETCs B Mpoliecce GOTOCUHTE3A, a PU
C)KUTaHUH OPTaHWUYECKHUX BEIIECTB BBIJACISICTCS B aTMOChEDY.

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

2) TMCTaHTHOE B3aUMOJECHCTBUE U COJIMKEHUE TaMET

3) KOHTaKTHOE B3aUMO/ICHCTBUE TaMET U aKTUBALIUS SHIEKICTKU

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

1) bopmupoBanme YeTHIPEXKaMEPHOTO CEP/IIIa

2) o6pa3oBaHue 0JIACTOMEPOB

3) hopMupOBaHKE HEPBHOW CHCTEMBI

4) popmupoBaHe ME301€pPMbI

5) oO6pazoBaHKe ABYXCIONHOTO 3apO/IbIiia

22. BBIBEPUTE TPU ®YHKIINH INIASMATHUYECKON MEMBPAHBI
1) obGecrieunBaeT NOCTYIJICHUE B KJIETKY MIOHOB M MEJIKUX MOJICKYIT

2) o0ecreunBaeT nepeBUKEHHUE BEIIECTB B KJIETKE

3) OTrpaHUYMBACT IIUTOILIA3MY OT OKPY KAIOIICH CpeIbl

4) y4acTByeT B MOIJIONICHUU BEUIECTB KIETKON

5) mpumaeT KJIETKe KeCTKYI0 (popMy
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6) coyxuT matpuuei s cuaresa uPHK

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

1) oOpa3oBaHKe NOIMHYKJICOTUIHOMN LIETH

2) COeAUHSIOTCS HYKJICOTH/IbI, COJIEp KaIlie IE30KCUPUO03y

3) marpuiiet ciyxut Mojekyia JJHK

4) IpOUCXOIUT B SApE

5) yasoenue mojekyisl JIHK

24. YCTAHOBUTE INOCJIEAOBATEJIBHOCTH ITPOLHECCOB
SMBPUOHAJIBHOI'O PA3BUTHA [TO3BOHOYHbBIX )KUBOTHBIX:
1) 3aknaaka 3a4aTOYHBIX OPTAHOB 3apOAbIIIA

2) HampaBJIEHHbIE TIEPEMEILICHUS KIIETOK U UX JudPpepeHupoBKa

3) pa3BUTHE HEPBHOM ITUIACTHHKHU

4) cnusiHue AULIEKIETKU U CIePMAaTO301a U 00pa30BaHuE 3UTOThI

5) popMupoBaHre MHOTOKJIETOUYHOT'O OJTHOCIIOMHOTO 3apO/blilia

25. VITIOPAJIOYUTE NCKOITAEMBIE ®OPMbI HEJIOBEKA T10
BPEMEHMU CYIIIECTBOBAHMS, HAUMHA I C CAMOI IPEBHEN
OOPMBI:

1) YenoBek ymemnblii

2) KpoMaHbOHIIBI

3) HeannepTanbIisl

4) YenoBek MpSIMOXOSAITUN

5) ABcTpanonurex

JTAJIOHbI OTBETOB

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

b

5’412111
3

2’5’413! 415’2131 51114’3’

1,412,45(3,45]|2,3,1 1,341 25

OTBCT

B 3apanusx 26-30 pemmure 3agaumu:

3apnanme 26. 3amaya Ne 1. Omnpezgenure, Kakas OKpacka ILBETKOB OyaeT y
pacTeHWH  ropoxa, IOJYYCHHBIX OT  CaMOOIBUICHHS  T'OMO3UTOTHBIX
POIUTENTHCKUX (POPM C KpacHBIMH M C OCJNBIMH IIBETKAMHU, a TaKXKe OT HX
CKpeNIMBaHus MKy coooi.0

Pemenue. OO6e poautenbckue GOPMBI TOMO3UTOTHBI, TO3TOMY 3alHCh
CKpeIIMBaHuii OyJIeT CIeayIomeH:

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

— OT IIepeKpeCcTHOro onbuieHus: P: AA X aa.

['oMo3uroTHsie GOpMbI AAIOT €IUHCTBEHHBIM THUIl TaMET, U MOATOMY IPHU UX
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CHUSTHUM OyJeT TOJydeH e€AMHCTBEHHBIM T MoToMKOB: 1) F1 Bce AA; 2) Fl
Bce aa;3) F1 Bce Aa.

Oteer. 1. KpacHOIBETKOBBIE TOMO3HIOTHBIE PACTEHUS JAIOT TOJBKO (POPMEI C
KpacHbIMU I[BeTKaMu. 2. Bce moToMku pacTeHuii ¢ OenbIMu IIBETKaMu OyayT
OemoLBETKOBBIMU  (OHM Bcerga romo3urotHsl). 3. Bce pacrenus or
CKPEILMBAHUSA KPAaCHOLIBETKOBBIX T'OMO3UTOTHBIX C O€JIOLIBETKOBBIMU OYAYT
KPaCHOLIBETKOBBIMH  (JOMUHAHTHBIA (PEHOTHUI), HO TE€TEPO3UTOTHBIMHU 10
TEHOTHILY.

3ananme 27. 3amaya Ne 2. Ha peGenka c¢ | rpynmoil kpoBH B pojajiomMe
IIPETEHAYIOT JBE POAUTEIBCKUE TIAPBI:

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

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

Kakoiil nape npuHaayie:;kut peOeHOK?

Pemenune. PebGenok ¢ I rp. kpoBu mo renorumy — [°I°. Takoe coueranue
ajiesell BO3MOXXKHO TOJIBKO B CIIy4yae, €CJIM raMeThl U OTLA, U MaTepu OyayT
coaepxkarb amnenu [°. CnemoBarenbHO, 3Ta KOMOMHAIUS TE€HOB MOTJja
OCYIIIECTBUTHCSA TOJIbKO NpHU 3a4aTHUM peOEHKa B Ciydyae BTOPOM Maphl, KOIna
MaThb ¥ OTELl F€TEPO3UTOTHI. 3aIHUIIEM CXEMY CKPEIIUBAaHHUS:

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

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

OTtBet. PeOeHOK MPUHAICKUT BTOPOU Mape Cynpyros.

3amanue 28. 3agaua Ne 3. Onpenenute cpelHUM pa3Mep JIMCTOUYKOB Y OEJI0ro
KJIEBEpa, TMOJYYEHHOTO OT CKpPEIIMBAaHUSI TE€TOPO3UTOTHBIX PACTECHUU C
mucTtouykaMu 10 u 7 MM COOTBETCTBEHHO.

Pemenue. OnpenensieM reHOTUIIBI M 3aITUCHIBAEM CKPEIIUBAHUE:

P: V ba v x V by v; onpenensiem rametsr: GQ: 0,5V ba + 0,5v; GJ: 0,5V by +
0,5v; momyuaem motomkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.
Oreer. [lonyueno 4 tuna (HEHOTUIIOB U TEHOTUIIOB B PABHBIX COOTHOIICHUSX.
N3 mux gns mepBoro OyAeT XapakTepHa CBEPXIOMHUHAHTHOCTH (CpeaHUit
pasmep JIMCTOYKOB 18 MM).

3aganue 29. 3amaya Ne 4. IIpoananusupyiiTe xapakrep Iepeaayu
PCIIECCUBHOTO, YAaCTUYHO  CICIUICHHOTO C  TOJIOM, HACJICICTBCHHOTO
3a00JIeBaHKsI OT MAaTEPU K MIOTOMKAM.

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

OtBet. bone3np nepemaeTcs OT Marepu Yepe3 AeTeil U MPOSBISETCS TOJIBKO Y
BHYYCK.
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3aganue 30. M3 snemeHTOB cooOmecTBa (MOJEBKA, 3€pHO 37aKOB, (DUIIHH,
XOpEK) COCTaBbTE MHUIIEBYIO IIEMb U HA OCHOBAHUU MpaBMJIa 3KOJOTHYECKOU
MUPAMUJIBI OTIPEACIIUTE, CKOJBKO HYXXKHO 3€pHa, YTOOBI B JIECy BBIPOC OJMH
dbunuH Maccoi 2,5 Kr.

Otsert:
3epHO 371aKOB MEInib-moneBka Xopek Dunun
2500 kr 250 kr 25 kr 2,5 xr

B wutoroBoit pabore mpencTaBieHbl 3aJaHUs, OTHOCSIIMECS K TpeM
YPOBHSIM CJIOKHOCTH: “‘HUBKMI~, “‘CpeaHuii”’, “BbICOKMN’. B 3aBUCUMOCTH OT
TUNIA U TPYJHOCTHU 3aJaHUSl €r0 BBINOJHEHUE OLEHUBAECTCS Pa3HbIM YHUCIOM
OayyioB. BpIMonHeHWE KaXIOro 3aJaHus ‘‘HU3KOTO” YPOBHS CJIOKHOCTH
omleHnBaeTcs 1 Oamwtom. 3a BBHINOJHEHUE 3aJaHUN  “‘CpellHero”  ypOBHS
CIOKHOCTH B 3aBUCHUMOCTM OT TIOJIHOTBI W MPABUIBHOCTU OTBETA
nprcBauBaeTcs 10 2 6aJIoB.

K 3aganuro “BBICOKOTO” YpOBHSI CIIOKHOCTH OTHOCHUTCSI PEIICHHE
CUTYallMOHHBIX 3a/Jad. 3a BBIIOJHEHUE 3aJaHUK “‘BBICOKOIO” YpPOBHS B
3aBUCUMOCTH OT IMOJIHOTHI M TNPaBWIBHOCTH OTBETa MpPHCBauMBaeTCs A0 3-X
OaJIoB.

3agaHus “‘HU3KOro” W “‘CpeHEro” YpPOBHEH CIIOKHOCTH MPOBEPSIOTCS
apToMarndeckd. OTBETBl Ha 3aJaHUs “‘BBICOKOIO” YPOBHS IPOBEPSIOTCA B
PYYHOM pPEKUME.

Pacnipenenenne 3amaHuii 1O yPOBHSAM CJIOXKHOCTH IPEICTABICHO B
cienyromen Taduiie:

YpoBeHnnb bana | IlpouenrtHoe Tun Bonpocos
CJIOKHOCTH coep:KaHue

3alaHUA 3alaHui

Huzknii 1 50% - 3aJIaHUsI C BLIOOPOM OJTHOTO

IIPpaBUJIIBHOI'O OTBCTA

Cpennuit 2 33% - MHO>KECTBEHHBIH BHIOOD;

- BOIIPOCHI HAa yTOPSIOUYMBAHUE HIIN
YCTaHOBJICHUE NIPABUIbLHOM
[IOCJIEA0BATEILHOCTH

Bricokuii 3 17 % - 3aJ1a4M, IPEAYyCMaTPUBAIOIINE
Pa3BEPHYTHIN OTBET

Kpurepuu olieHrBaHUSI UTOrOBOM MUCbMEHHOMN pabOThI:
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Ouenka

HpOIIeHT BBINIOJIHCHU A

“OTIMYHO” 85-100%

“xopomo” 70-84%

“yIIOBIIETBOPUTENHHO” 50-69%
“HEyI0OBJIETBOPUTEIBHO” Menee 49%
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