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1. NacnopT oueHOYHbIX CPeACTB No aucuunamHe «buonorua»

OueHo4Hble cpeacTBa Mo OuonorMM npeaHasHayveHol AN NPOBEAEHUS
Tekyliero, py6exHoro (TeMaTMYecKoro) KOHTPONA M NPOMEXYTOYHOI aTTecTalmuu
no AUCUMNINHe.

KoHTponb M ouUeHKa  pe3ynbTaToB  0OyYeHUs  OCyWecTBASETCS
npenogasatenemM B npouecce MNpPOBeAEHUA NPaAKTUYECKUX 3aHATUIA U
nabopatopHbIX PaboT, TeCTUPOBAHWA, A TAKXE BLIMOJHEHUS O0OyyaoLWmUMmucs
WHOMBUAYANbHbIX 3afjaHMiA, NPOEKTOB, MCCNeaoBaHuit. Pe3ynbTaTbl 06y4YeHMs
onpeaenstoT, YTo obyyaloLmMecs AONXKHbI 3HATb, NOHMMATb U LEMOHCTPUPOBATh NO
3aBepLlUeHUN U3y4eHUs OUCLUNAUHDI.

[ns dpopMupoBaHuA, KOHTPONA U OLEHKM Pe3yibTaTOB OCBOEHMSA y4yebHOM
AUCLUNAMHBI UCNOb3YeTCA CUCTEMA OLEHOYHbIX MEPONPUATUIA, NpefCTaBnsAowLasn
coboit KoMnieKC y4ebHbIX MeponpuATUIA, COrNACOBaHHbIX C pe3ysbTaTaMu
06y4eHuns u copmynmposaHHbix ¢ yyetom ®TOC COO (npesMeTHbIE pe3ynbTaThl N0
aucumunnunne) n ®rocC CMo.

Cuctema OUEHOYHBIX MEpPONpUATUIA, CNPOEKTUPOBAHHAA MO AUCLUNAUHE
«buonorusy, npefcraBneHa B nacnopre oLeHOYHbIX cpeacTs (Tabnuua 1).



Tabnuua 1

I'IacnopT OUEHOYHbIX CpencTs no gncuuninHe «buonoruay

Paspen 1

KneTka — CTpYKTYpHO-YHKLMOHANbHAA €4UHULA KUBOTO

PesynbTaThl 06yyeHUs

XapaKTepmosaTb CprKTypHO-(byHKLI,I/IOHaJ'IbHle OpraHu3auuio KneTkm Ha OCHOBe Ha6mo,u,eva

OueHo4yHoe meponpuaTue
py6exHoro (TemaTuyeckoro)

KoHTponbHas pabota “MoneKynspHblii ypOBEHb OpraHM3aLum Xueoro”

KOHTpOnA
OueHOYHOE MEPONPUATUSA TEKYLLEro
Tema Pe3ynbTathl 00yyeHUs no Temam 1 ponp yul OueHouHble cpeacTBa
KOHTpONA
Tema 1.1 OnucbiBaTb METOAbI UCCNER0BAHNA Ha 1. 3anonHeHune TabnnLpbl C ONUCAHMEM 1. Tabnuubl c onMcaHneM METOA0B

buonorus kak
HayKa

MOJIEKYIAPHOM U KNETOYHOM YypOBHE

METOJ0B MUKPOCKOMUPOBAHUA C UX
AOCTOMHCTBAMMU U HEAOCTATKaMM

2. 3anonHeHue Tabnuubl «Bknapg yyeHbix B
pa3BuTMe Guonorumy»

MUKPOCKOMMUPOBAHUS C UX
AOCTOMHCTBAMM U Hef,0CTaTKaMu

2. Tabnuua «Bknap yyeHbix B pa3Butue
ouonorumy»

Tema 1.2 Obuwas

XapaKkTepn30BaTb YPOBHU XUBOW

3anosiHeHne CpaBHUTENbHOW TaOAULLbI

CpaBHuTENbHaAs TabanLA CXOACTBA U

XapaKTepucTuKka | matepum CXOACTBA W Pa3NUYMii XUBOTO U HE KUBOTO | PA3/INYUI XKMBOTO U HE JKMBOTO
KU3HM OnucbiBaTb METOLbI UCCNIEA0BAHUSA Ha

MONIEKYNISIPHOM U KNETOYHOM YPOBHE
Tema 1.3 XapakTepu3oBaTb CTpoeHue 1 cBoiicTBa | 1. PpoHTanbHbLIA onpoc 1. NMepeyeHb BONPOCOB K
buonoruyecku OCHOBHbIX GUOMONEKYN MoLroToBKa YCTHBIX COOOLWEHUN C tbpoHTanbHOMy onpocy
BaXKHblEe MpoBOAUTL HAGNIOAEHNE N3MEHEHUIA npe3eHTauuen 2. OTyeTbl No nabopaTopHbIM paboTam
XUMUYeckue (YHKLMOHMPOBAHUA GUONONMMEPOB 2. BoinonHeHue 1 3awmuTta n1abopaTopHbIX
coefMHeHUs paboTt: «Onpeaenexue sutamuHa C B

NPOAYKTaX NUTAHNA»,




«mppodunbHo-rugpodobHbie cBONCTBA
ANNNAOBY

Tema 1.4
CTpyKTypHO-
(dyHKUMOHaNbHA
f OpraHu3aums
KNeToK

Pasnnyath cylWwecTBeHHble MPU3HAKK
CTPOEHUS KNETOK OPraH13MOB Pa3HbIX
LAPCTB MBOI NPUPOABI

MpoBoAMTbL HabNOAEHME KETOUYHbIX
CTPYKTYP U UX U3MEHEHUI C MOMOLYbIO
MMUKpOCKONa

1. OueHnBaemas fUCKyCCUs No BONpocam
neKumuu

2. Pa3paboTka MeHTaNbHOII KapThl NO
KnaccMduKaLmMm KNeTOK U UX CTPOEHUIO Ha
Npo- U 3YKapUOTUYECKMX U MO LLapcTBaM B
MWUHU rpynnax

3. BbinosiHeHMe 1 3awmuTa N1abopaTopHbIX
pabor:

«CTpoeHue KneTkn (pacTeHus, KUBOTHbIE,
rpubbl) U KNETOYHbIe BKILOYEHUA (Kpaxmar,
KapoTUHOWAbI, X1IOPONNACTSI,
XPOMOMNNACTHI)»,

«[poHuLaemocTb MeMbpaHbl (Nnasmonus,
Aennasmonuns)»

1. NepeyeHb BONPOCOB K OLEHUBAEMO
LUCKyCCUU

2. MeHTanbHas KapTa no
KnaccudMKaLnm KNETOK U UX CTPOEHUIO
Ha NPo- 1 3YKapMOTUYECKUX U NO
LapCcTBaM B MUHU rpynnax

3. OtyeTbl N0 NabopaTopHbIM paboTam

Tema 1.5 Pasnuyatb cywecTBeHHble NPU3HAKK 1. ®poHTanbHbLIN onpoc 1. MNepeyeHb BONPOCOB K

CTpyKTypHO- CTPOEHUS KNETOK OpraHu3mMoB pasHbix | 2. PaspaboTka rnoccapus (hpoHTanbHOMY onpocy
(YHKLMOHANbHbI | LAPCTB XXWBOI NPUPOAbI 3. PeweHune 3agay Ha onpegeneHune 2. [noccapuin c onpegeneHHbIM

e (hakTopbl OnpepenAtb nocnegoBaTeNbHOCTb nocnefoBaTeIbHOCTU HYKNEOTUA0B nepeyHem TEPMUHOB

HacnepncTeeHHoc | Hykneotugos JHK n PHK 3. 3agaun Ha onpepeneHue

™ nocnefoBaTeNlbHOCTM HYKNeOTUAOB
Tema 1.6 XapakTepu3oBaTb npouecchl 1. ®poHTaNbHbIA ONpoOC 1. MepeyeHb BONPOCOB K HpOHTaNbHOMY
Mpoueccsl MaTPUYHOrO CUHTE3a 2. Tect «[lpoueccbl MAaTpUYHOro CUHTE3a» onpocy

MaTPUYHOTO Onpepenatb nocnefoBaTeNbHOCTb 3. Pewexne 3apay Ha onpefeneHue 2. Bonpocsl gnsa tecta

CUHTe3a aMUHOKMCIOT B MOJieKy/e 6enka nocnesoBaTeIbHOCTM AMUHOKUCAOT B 3. 3apauun Ha onpefeneHune

NHTepnpeTnpoBaTh CTPYKTYpY U
hYHKLMOHANbHOCTb GefiKa B Cilyyae
W3MeHeHUs NoCNef0BaTENbHOCTH

Mosiekyne 6enka
4. PeweHue 3afay Ha onpegeneHue
NoCief0BaTeNIbHOCTU AMUHOKUCIOT B

nocneA0BaTeNbHOCTU AMUHOKUCIOT B
Monekyne 6enka
4. 3aflauu Ha onpepaeneHue




Hykneotugos [IHK

Mosiekyne 6enka B cyyae U3MeHeHus
nocnegosatenbHoCTU Hykneotuaos AHK

nocnefoBaTeNbHOCTM aMUHOKMCIOT B
MoJieKyne 6enka B ciyyae U3MeHeHUs
nocneposarenbHocTh Hykneotnaos IHK

Tema 1.7
HekneTouHble
(hOpMbI KNU3HM

Pa3nunyats cyliecTBeHHbIE NPU3HAKY
CTPOEHUA KNETOK OpPraHn3mMoB pasHbIX
LLApPCTB XUBOW NpUpoLbl

1. ®poHTanbHbIA onpoc

2. MoaroToBKa YCTHbIX COOOLWEHNI C
npeseHTauueit (BupycHele n 6akTepuanbHole
3aboneBaHus. 06wme npuHLUMLI
MCNONb30BaHUSA IEKAPCTBEHHbIX BELLECTB.
0cob6eHHOCTW NpUMEHEHUs aHTUOUOTUKOB)

1. MNepeyeHb BONPOCOB K
tbpoHTanbHOMY onpocy

2. Npe3eHTaumsa u ycTHoe coobLeHme,
COrNIACHO NEepeyHio Tem

Tema 1.8
O6MeH BelLecTB
¥ npeBpalleHne

OnucbiBaTb OCHOBHbIE 3HEpreTuYecKue
W NNacTUyeckue NpoLecchl KNeTku
(obMeH BelecTs, XeM0-, POTOCUHTES)

1. ®poHTanbHbLI oNpoc
2. 3anoNHEeHNe CPaBHUTENbHOM TabNMLbI
XapaKTepPUCTUK TUMOB 0OMeHa BeLeCTB

1. MepeyeHb BONPOCOB K
(poHTanbHOMY onpocy
2. CpaBHUTENbHASA TabnMua

3Hepruu B XapaKTePUCTUK TUNOB 06MeHa BelecTs
KneTke

Tema 1.9 XapaKTepn30BaTh KU3HEHHBINA LUK 1. 06cyXaeHWe No BONPOCAM NeKLum 1. MepeyeHb BONPOCOB s
Kn3HEHHbIN KNeTKU 2. Pa3paboTKa NeHTbl BpEMEHU MU3HEHHOTO | 06CYXaeHUs

LUKN KNEeTKU.
MuTto3. Meio3

UMKIa

2. JleHTa BPEMEHWN N3HEHHOTO UKWKNa

Paspen 2

CrpoeHue u pyHKLUM OpraHu3Ma

Pe3ynbTathl 06yueHus

Pa3MHOXEHNA OPraHN3mMoB

HPOFH03I/IpOBaTb BO3HMKHOBEHUE NPU3HAKOB B X04€ MHAUBUAYAJIbHOIO pPa3BUTUA U

OueHoyHoe MeponpuaTHe pybexHoro (TeMaTUUECKOro)

KOHTpONS

KoHTponbHas pabota “CrpoeHue u hyHKLUMM OpraHn3mMa”




Tema Pe3ynbTatbl 06yyeHUs no Temam OueHoyHOe MeponpuUATUA TEKYLLEro KOHTPONA OueHouHble cpepcTBa
OnuceiBaTb CTPOEHME U B3aUMOCBA3b 1. OueHunBaemas guCKyccus 1. MepeyeHb BONPOCOB K
yacten MHOrOKNeTOYHOro OpraHu3ma 2. Pa3paboTka MeHTanbHOI KapTbl TKAHEW, OLEHWBAEMOMN OUCKYCCUU
OpraHoB M CUCTEM OpPraHOB OPraHM3MOB 2. MeHTanbHas KapTa TKaHei,
Tema 2.1 (pacTeHus, XMBOTHbIE, YENOBEK) C KPaTKOIA OpraHoB U CUCTEM OpPraHoB
CtpoeHue XapaKTepUCTUKOM UX QYHKL I OpraHn3moB (pacTeHus, XUBOTHbIE,
opraHusma 3. MoarotoBKa v npeAcTaBiieHME YCTHbIX 4eNOBEK) C KpaTKOM

co00LeHNI ¢ npe3eHTauuein (MMMyHUTET,
NHEKLUMOHHbIe 3a60N1€BaHUS, INUAEMUN,
BaKLMHaLMA)

XapaKTepUCTUKON UX PYHKLUN
3. Npe3eHTaumsa n ycTHoe coobuieHmne
COrNACHO NepeyHIo Tem

Tema 2.2 @opmbl

XapaKtepn30BaTb CNoCcobbl

1. ®poHTaNbHbIA ONpoC

1. NepeyeHb BONPOCOB K

pa3MHOXeHus pa3MHOXeHus 2. 3anonHeHue TabAnLbl C KPaTKOW (hpoHTanbHOMY onpocy
OpraHuM3moB XapaKTepUCTUKOW U npumepamu hopm 2. Tabnuua c kpaTko#
Pa3MHOXEeHUs OpraHM3mMoB XapaKTepUCTUKON 1 npumepamu hopm
Pa3MHOXEHUA OpraHnu3mMoB
Tema 2.3 OnucbiBaTh CTafMM OHTOreHe3a 1. Pa3paboTKa IeHTbl BpEMEHU C 1. JleHTa BpemeHu ¢
OHTOreHes UBOTHbIX 1 YeNloBeKa XapaKTePUCTMKOW 3TanoB OHTOreHe3a XapaKTepPUCTUKOI 3TanoB OHTOreHe3a
XUBOTHbIX U OTAENIbHOW rpynnom XMBOTHbLIX U YeNOBEKA N0 | OTAENIbHON FPyNnomn XUBOTHBIX U
yenoBeKa MUKpOrpynnam YyenoBeKa No MUKpoOrpynnam
2. Tect/onpoc 2. Bonpocsl s Tecta/lMepeyerb
BOMPOCOB K ONpoOCy
Tema 2.4 OnucbiBaTh CTagMUM OHTOreHe3a CocTaBneHme XNU3HEHHbIX LMKIOB pacTeHnin no | Cxembl XU3HEHHbIX LUKNOB PacTEHUA
OHTOreHes pacTeHMIn pa3HbiX OTLENOB oTAenam (MOXoBUAHbIE, XBOLLEBUAHbIE, no oTaenam (MOXoBUAHbIE,
pacTeHuin NanopoOTHUKOBMAHbIE, TOJIOCEMEHHDbIE, XBOLLEBUAHbIE, NANOPOTHUKOBUIHbIE,

I'IOKprTOCEMEHHbIe)

rofoCeMeHHblE, I'IOKprTOCGMeHHbIe)




Tema 2.5 OnucbiBaTb 3aKOHOMEPHOCTH 1. Pa3paboTka rnoccapus 1. Mnoccapun, c onpegeneHHbIM
OcHoBHble HacneLCTBEHHOCTU U U3MEHYMUBOCTH 2. Tect nepeyHem TEPMUHOB
MOHATUSA 2. Bonpocebl gna Tecta
reHeTUKK
Tema 2.6 OnucbiBaTb 3aKOHOMEPHOCTH 1. ®poHTaNbHbLIA onpoc 1. NepeyeHb BONPOCOB K
3aKOHOMEpPHOCTU | HACNeACTBEHHOCTH U U3MEHYMBOCTU 2. TecT no Bonpocam nekuum (hpoHTanbHOMY onpocy
HacnepgoBaHUA OnpepensATb BEPOATHOCTb 3. PeweHne 3apgay Ha onpepenexune 2. Bonpochbl gns Tecta
BO3HMKHOBEHUA HACNELCTBEHHbIX BEPOSATHOCTU BO3HUKHOBEHUA 3. 3agauun Ha onpepeneHune
NPU3HAKOB NPU MOHO-, K-, HacneACTBEHHbIX MPU3HAKOB MPU MOHO-, Ax-, BEPOATHOCTU BO3HUKHOBEHMUSA
NOAUFMOPUAHOM U aHANU3NPYIOLWEM NOAUIMOPUAHOM U aHANU3UPYIOLLEM HacneLCTBEHHbIX NPU3HAKOB NpW
CKpelunBaHuu CKpELLUBAHMU, COCTABNIEHNE TEHOTUMUYECKUX | MOHO-, AN-, MONUTUOPULHOM U
CXeM CKpeluBaHus aHaNM3NpyoLWeEM CKpPeLnBaHmK,
COCTaBNEHMNE FTEHOTUMUYECKUX CXEM
CKpelnBaHua
Tema 2.7 OnucbiBaTb 3aKOHOMEPHOCTH 1. Tect 1. Bonpocsbl gna Tecta
B3aumopeiicTBue | HacNenCTBEHHOCTU U U3MEHYMBOCTU 2. PaspaboTka rnoccapus 2. [noccapuin c onpefeneHHbIM
reHoB OnpepensATb BEPOATHOCTb 3. PeweHne 3apay Ha onpepenexune nepeyHem TEPMUHOB
BO3HWKHOBEHMS HACNe[CTBEHHbIX BEPOATHOCTN BO3HUKHOBEHUSA 3. 3apaumn Ha onpepeneHune
NPU3HAKOB NPU Pa3NUYHBbIX HACNefCTBEHHbIX MPU3HAKOB NPU Pa3NYHbIX BEPOATHOCTU BO3HUKHOBEHMUSA
B3aMMOAENCTBUAX FEHOB TUNAax B3aUMOAENCTBMA rEHOB, COCTABNEHNE HaCcNeaCTBEHHbIX MPU3HAKOB MpK
reHOTUNMUYECKUX CXEM CKpeLyMBaHUA pa3NIMYHBIX TUNAX B3aUMOLENCTBUA
FeHOB, COCTABJIEHWNE FTEHOTUMNYECKUX
CXeM CKpelynBaHus
Tema 2.8 OnucbiBaTb 3aKOHOMEPHOCTH 1. Tect 1. Bonpocsbl gna Tecta
CuenneHHoe HaCcneLCTBEHHOCTU U U3MEHYMUBOCTH 2. PaspaboTka rnoccapus 2. [noccapuin, c onpefeneHHbIM
HacnepgoBaHue OnpepensATb BEPOATHOCTb 3. PeweHne 3apay Ha onpepenexune nepeyHem TEPMUHOB
NpPU3HAKOB BO3HMKHOBEHUA HACNELCTBEHHbIX BEPOSATHOCTU BO3HUKHOBEHMUA 3. 3agauvn Ha onpepeneHune

NPU3HAKOB Npu CUeNNEeHHOM
HacnenosaHuu

HacnepnCrBeHHbIX NPU3HAKOB Npu CUENJIEHHOM
HacnenosaHWu, COCTaBieHNne reHoTUNM4YECKuxX
CXeM CcKpeuwunsaHua

BEPOATHOCTN BO3HUKHOBEHMUA
HacNneaCTBEHHbLIX NPU3HAKOB NpKn
cuenneHHoOM HacnenoBaHUK,




COCTaB/iIeHNE TEHOTUNNYECKUX CXEM
CKpewunBaHua

Tema 2.9
[eHeTnKa nona

OnucbiBaTh 3aKOHOMEPHOCTH
HaCcNeLCTBEHHOCTU U U3MEHYUBOCTH
OnpepensATb BO3MOXHOE
BO3HWKHOBEHME HaCNefCTBEHHbIX
NpU3HAKOB

1. Tect

2. PaspaboTka rnoccapus

3. PeweHne 3apay Ha onpepenexune
BEPOSATHOCTU BO3HUKHOBEHMUA

HacnepCTtBeHHbIX NMPU3HAKOB, CLENIEHHBIX C

MoNOM, COCTaBIEHNE FeHOTUMUYECKMX CXEM
CKpelmBaHus

1. Bonpockl gnsa tecta

2. [noccapun, c onpegeneHHbIiM
nepeyHem TEPMUHOB

3. 3agauun Ha onpepeneHune
BEPOATHOCTU BO3HUKHOBEHMUSA
HacneLCTBEHHbIX NPU3HAKOB,
CLEeMNIeHHbIX C MOIOM, COCTAaBAEHUE
FeHOTUNUYECKUX CXEM CKPeLMBAHMA

Tema 2.10 OnuceiBaTb 3aKOHOMEPHOCTH 1. Tect 1. Bonpocebl ognsa tecta
leHeTuKa HacNeACTBEHHOCTU U U3MEHYUBOCTU 2. PaspaboTka rnoccapus 2. [noccapuin, c onpefeneHHbIM
yesioBeka OnpepensAtb BO3MOXHOE 3. PeweHne 3apay Ha onpepenexune nepeyHem TEPMUHOB
BO3HWKHOBEHWE HACNeCTBEHHbIX BEPOSATHOCTU BO3HUKHOBEHMUA 3. 3agauun Ha onpepeneHune
NPU3HAKOB HacneLCTBEHHbIX MPU3HAKOB, UCNOJb3YA BEPOATHOCTU BO3HUKHOBEHMUSA
METOJbl FeHEeTUKW YeNnoBeKa, COCTaBleHne HacneLCTBEHHbIX NPU3HAKOB,
FeHOTUMMUYECKMX CXEM CKpeLynBaHuA MCNONb3yA METOAbI FEHETUKN
4. MNoaroToBKa YCTHbIX COOBLWEHNN C yesioBeKa, COCTaBJieHue
npe3eHTalMeit 0 HacNeACTBEHHbIX FEHOTUMUYECKMX CXEM CKpeLLnBaHUA
3a00neBaHuAX YesioBeKa 4. [pe3eHTaumsa u ycTHoe
coobLieHmne, COrnacHo NepeyHto Tem
Tema 2.11 OnucbiBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpochbl gnsa tecta
3aKOHOMEPHOCTMN | HACNeLCTBEHHOCTA U U3MEHYUBOCTH 2. PeweHune 3apay Ha onpefeneHune Tuna 2. 3afauun Ha onpepeneHune Tuna
N3MEHYUBOCTU Onpepgenatb TMN MyTaLUW Npu MyTaLuu Npu nepepaye HacneAcTBEHHbIX MyTaLuu Npu nepepade

nepepavye HacneaCcTtBeHHbIX NPU3HAKOB

NPU3HAKOB, COCTaBNIEHNE reHOTUMUYECKUX
cxeM ckpelmBaHus (no rpynnam)

HaCNeACTBEHHbIX NPU3HAKOB,
COCTaBNIeHME FTEHOTUMUYECKUX CXEM
CKpewmBaHusa (no rpynnam)
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Tema 2.12 OnucbiBaTb 3aKOHOMEPHOCTH 1. Tect 1. Bonpocel gna Tecta
Cenekuus HacneacTBEHHOCTU U U3MEHYUBOCTHU 2. PaspaboTka rnoccapus 2. [noccapuin c onpegeneHHbIM
OpraHu3MoB OnpepensAtb BO3MOXHOE 3. PeweHune 3agay Ha onpeaeneHune nepeyHem TepMUHOB
BO3HWKHOBEHME HAaCneACTBEHHbIX BO3MOXHOr0 BO3HMKHOBEHMS HAaCNeACTBEHHbIX | 3. 3aaaym Ha onpefeneHue
NMPU3HAKOB NMPU3HAKOB MO CceNneKumu, CocTaBlieHne BO3MOXHOI0 BO3HUKHOBEHUS
FEHOTUNMUYECKNUX CXEM CKpeLMBaHUA HacneACTBEHHbIX NPU3HAKOB NO
ceneKkummn, coctaBneHue
FeHOTUNUYECKUX CXEM CKpeLMBaHUSA
Paspen 3 Teopus asonouuu

AprMeHTI/IPOBaTb H806X0,U,I/IMOCTb COXpPaHEHUA MHOF006pa3I/IFI OpPraHMU3MoOB C Lenbio 6epe>+(H0ro OTHOWEHUA K

PesynbTar 06yueHUs N
OKpyXaloLlieit cpene

OueHo4yHoe meponpuaTue

pybexHoro (TeMaTUYecKoro) KoHTponbHas paboTta “TeopeTyeckne acnekTbl 3BOIOLMUM XKIU3HU Ha 3emse”

KOHTpoONA
OueHOYHOE MepONpUATUA TEKYLLEro
Tema Pesynbtatel 06y4eHUs nNo Temam 1 ponp yul OueHouHble cpeacTBa
KOHTpoOns
Tema 3.1 Xapaktepu3oBaTtb npeanocbinkn | 1. ®poHTanbHbIA onpoc 1. MNepeyeHb BONPOCOB K
WcTopus U OBUXKYLLME CUAbI 2. Pa3paboTKa neHTbl BpeEMEHW pa3BuTUA | GpoHTaNbHOMY OMpocy
3BOJIOLMOHHOT BO3HWUKHOBEHWUS MHOro06pa3na | 3BOJIIOLMOHHOIO YYeHUA 2. JleHTa BpemeHM pa3BuUTUA
0 y4yeHus BMAOB 3BOJIOLMOHHOIO yYyeHuUs
Tema 3.2 Xapaktepu3oBaTtb npeanocbinkn | 1. ®poHTanbHbIA onpoc 1. MNepeyeHb BONPOCOB K
Mukpo3sontouu U OBUXKYLLME CUAbI 2. CoctaBneHue rnoccapus (hpoHTanbHOMY onpocy
f BO3HMKHOBEHUS MHOro06pa3us 2. [noccapuin c onpegeneHHbIM
BMAOB nepeyHem TEPMUHOB
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Tema 3.3 Xapaktepu3oBatb npeanocbinkn | 1. OueHuBaemas guckyccus 1. MepeyeHb BONPOCOB K
Makpo3Bontoum W OBUXKYLLME CUIbI 2. PaszpaboTKa rnoccapums TepMUHOB OLEHMBAEMON AUCKYCCUM
f BO3HMKHOBEHUS MHOT006pasus 2. Tnoccapuin c onpefeneHHbIM
BUAOB nepeyHeM TEPMUHOB
Tema 3.4 Xapaktepu3oBaTtb npeanocbinkn | 1. ®poHTanbHbIA onpoc 1. MNepeyeHb BONPOCOB K
Bo3HuKHOBEHME W OBUXKYLLME CUIbI 2. [loaroToBKa M NpeacTaBieHne YCTHOTO | hpoHTaNbHOMY OMpocy
1 pa3BuTUe BO3HMKHOBEHWUS MHOTO006pa3us | COOOLEHMSA U IEHTbI BPEMEH U 2. JleHTa BpemMeHu
XWU3HW Ha BUAOB BO3HWUKHOBEHWS W Pa3BUTUA XMBOTHOFO | BOSHUKHOBEHWS U Pa3BUTUSA
3emne W pacTUTENIbHOTO MUpa XMBOTHOTO U PACTUTENbHOIO
MUpa 1 yCTHOE CoobLieHNe
Tema 3.5 XapakTepu3oBaTtb npeanocbinku | 1. ®poHTanbHbIN ONpoc 1. MepeyeHb BONPOCOB K
MpoucxoxpeHu W OBUXKYLLME CUIbI 2. PaszpaboTKa neHT BpeMeHU U tpoHTanLHOMy onpocy
e Yyenoseka — BO3HMKHOBEHWUS MHOTO00Opa3us | MeHTaNbHbIX KApT Ha BbIOOP: 2. JleHTa BpeMeHu nunu
aHTponorexes BUAOB “IBoNtoLMsA COBPEMEHHOTO YenoBeka”, MeHTasibHas KapTa Ha Bbi6op M3
“BpeMms 1 NyTW pacceneHns YenoBeKa N0 | NepeyHs
nnanete”, “BausaHue reorpaduyeckoi
cpenbl Ha Mopdonoruio u Gusnonoruto
yenoBeka”, “Yenoseyeckue pachbl”,
obcyxpaeHne
Pa3pgen 4 JKonorus

Pe3ynbTat 06yyeHus

OKpyKatoLeii cpege

AprymeHTUpOBaTh HEOOXOAUMOCTb COXPAHEHNSt MHOrO06Pa3ns OPraHU3MOB C Lebio 6epeXXHOro OTHOWEHHUS K

OueHoyHoe meponpusaTue
py6exHoro (TemaTuyeckoro)
KOHTpONS

KoHTponbHas pabota “TeopeTnyeckue acnektsl 3konormu”

12




Tema Pe3ynbTaThl 06yYeHUs No TeMam OueHOYHOE MepPONpPUATUA TEKYILEr0 KOHTPONS OueHouHble cpeacTBa
Tema 4.1 OnucbiBaTh CBA3b MEXAY TecT no 3KONOrMYeCKUM hakTopam v cpefam Bonpocs! ans Tecta
JKonorunyeckue OpraHM3MoM M Cpefoit ero 06UTaHNUA | KU3HM OpPraHM3MOB

cakTopbl U cpeabl
XU3HK

Tema 4.2

Monynsayus,
coobliecTBa,
3KOCUCTEMBI

OnuceiBaTh CBA3b MEXAY
OpraHu3MOM 1 Cpefoii ero obuUTaHus
YcTaHaBnMBaTh CBA3b CTPYKTYPbI U
CBOMCTB 3KOCUCTEM

1. CocTaBneHne CXeM KpyroBopoTa BeLWecTs,
MCnoNb3ys MaTepuansl NeKLum

2. PewieHmne NpakTMKO-OPUEHTUPOBAHHbBIX
pacyeTHbIX 3afjaHuii N0 NepeHoCy BeLLecTBa 1
3HEeprum B 3KOCMCTEMAX C COCTAB/IEHNE
Tpohuyeckux Lenei u nupammg 61uomaccsl u
3Heprum

1. Cxembl KpyroBopoTa BeLLecTs,
MCnonb3ys MaTepuansl NeKuum

2. NNpaKTUKO-OpUEHTUPOBAHHbIE
pacyeTHble 3a4aHNA No NepeHocy
BELLEeCTBA U IHEPrUM B IKOCMCTEMAX C
cocTaBneHune Tpodnyeckux Lenemn u
nupamug 61Momacchl 1 3Heprum

Tema 4.3 buocdepa
- rno6anbHas
3KONOrnyeckKas
cuctema

OnucbiBaTb CBA3b MEXAY
OpraHu3MoM 1 cpefoit ero obutaHus
YcTaHaBnnBaTh CBA3b MEXAY
CTpYKTypamu 6uocdepbl

1. OueHnBaemas guckyccusa

2. Tect

3. PewweHune npaKTUKO-OPUEHTUPOBAHHbIX
pacyeTHbIX 3a4a4 Ha onpefeneHune naowaam
HAaCaXAEeHUN JNa CHUKEHUA KOHLEeHTpaLum
yrneKucnoro rasa B aTmoccgepe csoero
pernoHa npoXXunBaHusa

1. lepeyeHb BONPOCOB K
OLEeHMBAEMON JUCKYCCUM

2. Bonpocobl gna tecta

3. [paKTMKO-0pUEeHTUPOBaHHbIE
pacyeTHble 3afia4un Ha onpefenexHue
NAOWAanN HaCaXAEHNIA ANA CHUXKEHUS
KOHLIeHTpaL1u yrieKucnoro rasa s
aTMocgepe CBOero permoHa
NPOXMBAHUSA

Tema 4.4 BnusaHue
aHTPOMOTEHHbIX
(haKTOpOB Ha

buochepy

OnucbiBath rnobanbHbie U
pernoHanbHbIe 3KONOrUYecKme
Npo6aEMbI U NYTU UX MUHUMU3ALUM
Mpeanaratb cnocobbl fENCTBUS NO
6e30nacHoMy noBegeHuto 1
CHUXXEHUIO BAUAHUSA YeNoBeKa Ha

NPUPOLHYIO cpeay

1. Tect

2. PeweHmne npakTMKO-OpMEHTUPOBAHHBIX
PacyeTHbIX 3a[laHMI N0 COXPaHEHWIO
NPUPOSHbIX PECYpCOB CBOEr0 pernoHa
NPOXXWUBAHMSA

1. Bonpocsl gns Tecta

2. NpaKTUKO-OpUEHTUPOBAHHbIE
pacyeTHble 3aflaHNA N0 COXPAHEHHUIO
NPUPOAHbIX PECypcoB CBOErO
pernoHa NpoxuBaHus
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BbibnpaTh Mepbl s cCOXpaHeHUs
61opasHoobpasus

Tema 4.5 Bauanue
couManbHo-
3KONOrNYECKUX
(haKTOpOB Ha
3[0pOBbE Ye0BeKa

WHTepnpeTnpoBaTh pe3ynbTaThl
NPOBEAEHHOr0 OMO3KONOTMYECKOrO
3KCMepUMeHTa C UCMOb30BAHUEM
KONMYECTBEHHBIX METOLOB

1. OueHuBaemas gucKyccus

2. BeInonHeHMs NpakTMYeCcKUx 3afaHuii:
“OnpepeneHune CyTOYHOTrO paLMoHa NUTaHus",
“Co3pgaHne MHAMBUAYANbHON NAMATKY NO
OpraHu3auuu paLnoHanbHon Gusnyeckon
aKTMBHOCTU"

3. BoinonHeHune nabopaTopHOi paboThl Ha
BbIGOP:

"YmMcTBEHHas paboToCnoCoOHOCTL",
"BnusHue abnotnyecknx hakTopos Ha
yenoseka (HWU3KWe W BbICOKMe TemnepaTypsbl)"

1. NepeyeHb BONPOCOB K
OLeHWBAEMON AUCKYCCUM

2. 3apaHus npakTuyeckux pabot
3. Otyet no nabopatopHoit paboTe

Paspen 5

Buonorus B Xu3Hu

Pe3ynbTat 06yyeHus

TEXHONIOT U

AHaJ'IVIBVIPOBaTb 3TUYECKHME acneKTbl COBPEMEHHbLIX nccnegoBaHuin B 06/1aCTV OUOTEXHONOTUMN U TEHETUYECKUX

OueHoyHoe meponpusaTue
py6exHoro (TemaTuyeckoro)

MpencTaBneHune pe3ynbTaToB pelleHns Kencos (BbICTYNIEHWE C Npe3eHTauuei)

KOHTpONA
Tema Pe3ynbTathl 06yyeHus no Temam OueHoYHOE MeponpUATUA TEKYLEro KOHTPONS OueHouyHble cpepcTea
Tema 5.1 AHanu3npoBaTb 3TUYECKME acnekTsl | BbinonHeHue keilca Ha aHann3 UHGopmaLumn o | 3afaHue keica

buotexHonoruu B
KU3HU KaXaoro

COBPEMEHHbIX UCCNE0BAHNI B
obnacTn 6uoTexHonorun u
reHeTUYeCKMUX TeXHOMOT Ui

HAY4HbIX LOCTUXEHNAX B obnactu
reHeTUYECKMX TEXHONOT U, KNeTOYHOM
UHXXEHEPUU, NULLEBLIX ouoTexHonorumn
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Tema 5.2.1
BuoTtexHonoruu B

AHaJ'IVI3I/IpOBaTb 3TUYEeCKKUE aCneKThI
COBPEMEHHbIX nccnenoBaHuii B

BoinonHeHue Keica Ha aHanu3 MHhopmaumm o
pa3BUTUU OUOTEXHONOT Wi B MEAULMHE W

3agaHue Keiica

MeauLuHe U 061acTn GUOTEXHONOTUY U dapmauymm
dapmauuu reHEeTUYECKNUX TEXHOJIOT il
Tema 5.2.2 AHanu3npoBaTb 3TUYECKME acneKTbl  |BbinonHeHue Keilca Ha aHanu3 MHGopMauum 0 | 3apaHue Keiica
BuoTexHonorMmM M | COBpEMEHHbIX UCCNEL0BAHMIA B pa3BUTUM GUOTEXHONOTUI C UCMOIb30BAHNEM
KMBOTHblE 061acTn GUOTEXHONOTUY U XMBOTHbIX, NPUMEHEHNE NPOAYKTOB
reHEeTUYECKNUX TEXHOJIOT Uil BMOTEXHONIOTUM B XKU3HU YeNoBeKa
Tema 5.2.3 AHanu3npoBaTb 3TUYECKME acneKTbl | BbinonHeHue Kelica Ha aHanu3 nHdopmaunu o | 3agaHue Keiica
BuoTexHoNOrMmM M | COBpEMEHHbIX UCCEL0BAHMIA B pa3BUTUN GUOTEXHONOTUIA C UCMONb3OBAHMEM
pacTeHus obnactu 6UOTEXHONOTUN pacTeHMuil
reHeTUYECKNUX TEXHOJIOT Uil
Tema 5.2.4 AHanu3npoBaTb 3TUYECKME acneKTbl | BbinonHeHue kelica Ha aHanu3 nHdopmaunu o | 3agaHue Keiica

buotexHonoruu B
NPOMbILNIEHHOCTHU

COBPEMEHHbIX UCCNef0BaHNil B
o06acTn 6UoTEXHONOTUU U
reHeTUYeCcKUX TeXHONOr 1t

Pa3BMTUM NPOMbILLINIEHHON GUOTEXHONOTUI

Tema 5.2.5 AHanu3npoBaTb ITUYECKME aCNEeKThI BbinonHeHue Keica Ha aHanu3 MHpopmaymm 3apaHue keica
CoumansbHo- COBpEMEHHbIX UCCNef0BaHNN B 006 3TMYECKMX acneKkTax pa3BuTus

3TUYecKue obnactv 6UOTEXHONOTUU ouoTexHonorui

acnekTsl reHeTUYeCKUX TEXHONOT U

BuoTexHonorui

Pa3pen 6 buoakonoruyeckue uccneposaHms

Pe3ynbTat 06yyeHus

BoisBnatb NPUYUHHO-CNEACTBEHHbIE CBA3U MEXOY OMONOrMYecKumMm ob6bekTamu, npoueccamum n ABNEHNUAMN
nytem MccnepoBaHNii Ha XUBBIX oObeKTax
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OueHoyHoe MeponpusaTue
py6exHoro (TemaTuyeckoro)

npe,D,CTaBJ'IeHI/Ie pe3ynbTatoB BbINOJIHEHUA yqe6Ho-MccnenosaTeanKMx NPOEKTOB (BbICTyI'IJ'IeHVIe c

npeseHTauuei
KOHTpONA P Uneit)
Tema Pe3ynbTathl 06yyeHus no Temam OueHOYHOE MepONpUATUA TEKYLLErOo KOHTPONSA OueHouyHble cpencTBa
Tema 6.1 OnucbiBaTb MeTOAbI BbinonHeHue nabopaTopHbix paboT Ha BbIGOp B | OTYET 0 BbINOSHEHUM YYeOHO-
OcHOBHble MeTofbl | GUO3KONOrMYECKUX UCCNen0BaHuid MUHUTpyNNax: MccnefoBaTeNbCKOro NPoeKTa
6uoskonornyecku | MnaHupoBaTb 6MO3KONOrMYECKNIA 1. BnnaHue Temnepartypbl Ha pocTa u

X UccnegoBaHuim

3KCNEepUMEHT

(hM3M0NOrNYECKY0 aKTUBHOCTb JPOXKIKEBBIX
KNeToK

2. BnusHue yrneBofoB Ha pocTa u
(hM3MONOrNYECKYI0 aKTUBHOCTb JPOXKIKEBBIX
KNeToK

3. CoyeTaHHOE BMAHME TEMNEPATYPHI U
YrNeBof0B Ha pocTa U hU3MON0TrMYECKyHo
aKTUBHOCTb APOXIKEBbIX KNETOK

Tema 6.2
buoskonornyecku
 3KCnepuMeHT

MpoBoAMTL GUOIKONOTUYECKMIA
IKCMEepUMEHT

MnaHupoBaTb GUO3KONOTUYECKNIA
IKCMEepUMEHT

WHTepnpeTnpoBaTh pe3ynbrarhbl
NPOBEAEHHOr0 BMO3KONOrMYECKOro
3KCNepMMeHTa C MCNONb30BaAHNEM
KOINYeCTBEHHbIX METOA0B

BbinosHeHe yyebHO-1CCNe[0BaATENLCKOTO
npoeKTa Ha BblbOp:

1. OueHka KayecTBa aTMocepHOro Bo3ayxa
2. OueHka KayecTBa NOYB METOAOM
duToTeCTUPOBAHUA

3. OueHKa KayecTBa BOJ MOBEPXHOCTHbIX
BOAOEMOB MO OpPraHoNenTUYecknm n Gu3nko-
XUMUYECKUM CBOMCTBAM

4. Bnuanwue MNAB Ha pocT 1 pa3BuTHe CeMAH
BbICLUMX PaCTEHUN

5. Bauaxue conesoro 3arpAa3HeHnsa Ha pocT v
pa3BUTUE CEMAH BbICLINX PACTEHUN

OTyeT 0 BbIMONHEHUK y‘-IE6HO-
nccnenoBaTeslbCKOro NpoeKkTa
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2. OueHoYHble cpefcTBa No aucuunanHe «buonorusay

OueHOYHbIE MEPONPUATUA TEKYLLETro KOHTPONA (TUNbI):

3apaHus, HanpaBjieHHble Ha CUCTEMATU3aLUIO U 0606U.l,eHMe

TeopeTu4yeckon UHdopmaLuu:

3anofiHeHune Tabnuy
pa3paboTKa IeHTbl BpEMEHU
pa3paboTka rnoccapus
pa3paboTka MeHTaNbHOM KapTbl

3afaHus, HanpaBneHHble Ha GOPMMPOBAHME UNU NPOBEPKY 3HAHUMA:
TeCT

oLieHMBaeMas JUCKYyCCus

(bpoHTaNbHbLIN ONpoc

06Cy)XAeHMe No Bonpocam nekuun (BCTpeyaeTcs y Hac Tonbko 1 pas)
YCTHblE COOOLWEHMNSA C Npe3eHTaLmell

3afaHusA, HanpaBaeHHble Ha GOPMUPOBAHUE NPAKTUYECKUX YMEHUIA U

HaBblKOB

pa3nnyHbiMn MeTogaMnm N C NOMOWbLIO Pa3NnUYHbIX OLUEHOYHbLIX CpencTts.

nabopaTopHas paboTa

peleHune 3afay

NPaKTUKO-OPUEHTUPOBAHHbIE PACYETHbIE 3aAaHMUS
Kelc Ha aHanu3 nHdopmaLmu
yyeOHO-MCCNea0BaTENbCKMUIA MPOEKT

2.1. OueHOYHbIe CpeACTBa TEKYWeEro KOHTPOAA NO aucuunanHe «buonorua»
TeKywmuii  KOHTPONb pe3ylbTaToB  00yYEHWs MOXHO  OCYLECTBAATb

Mo

Avcumnnune «buonorus» B KayecTse CPeAcTB TEKYLET0 KOHTPONSA NPUMEHAIOTCA
3aflaHusA B TeCToBOW hopme; TabnuLbl; BU3yanu3aLums TeOpPeTMYECKOro MaTepmana
B ¢hopmaTe NIeHTbl BPEMEHW W MEHTaNbHbIX KapT; peleHuWe KeWCcoB W apyrue
OLleHOYHble MaTepuansl. Huxe npuBeaem npumepbl HEKOTOPBIX U3 HUX.

2.1.1. 3aaaHus, HanpaBNeHHble Ha cMcTeMaTu3auumio U 06o6ueHue

TeopeTu4eckon UHdopmaLuu

1. 3anonHeHue TabauLbl

HasBaHue TeMbl buonorusa kak Hayka

Pe3synbTtar 06yyeHus no Teme

KNeTo4YHOM ypoBHE

OnucbiBaTb METOAbI MCCNEAOBAHMUSA Ha MOJIEKYIAPHOM U

061wwme KoMneTeHLum 0K 02
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®opmynnpoBKa 3afiaHma: 3anonHuTe Tabnuuy “Bknag yyeHbix B pa3Butue 6uonorun”, ykasas
YYEHOro, BPEMEHHOII nepuog paboThl HAf OTKPLITUEM W AaiiTe KPATKYIO XapaKTepUCTUKY
OTKPbITUS, UCNONb3YA MATEPUAN NEKLMIA, y4eOHUKA, MHbIE UCTOYHUKM UH(OPMALIUU.

Tabnuua — Bknag yyeHbix B pa3BuTue 61onoruu

YyeHbin BpemeHHoW nepuop KpaTtkas xapakTepucTuka paboTbl y4eHOro

Kputepuu oueHnBaHuMA 3afaHus:

“5"” - TabnuLa BbINONHEHA B NOJSIHOM 0ObeMe

“4” - B xope 3anoNHeHNs TabnuLbl MaTepuan OTpaKeH He NOJHOCTbIO, UMETCH
He3HauYnUTeNbHble HETOYHOCTU, HeLL04eTbl

“3" - B x04e 3anoNHeHNs TabaunLbl MaTepuan OTpaXKeH He NONHOCTbIO, UMEITCA 3HAYUTENbHbIE
HETOYHOCTU, HEOYEThI

“2" - Tabnuua oTpaxaeT MeHee 50% MaTepuana Uy He BbINONHEHA

2. Pa3paboTtka neHTbl BpeMeHU

Ha3BaHue TeMbl OHTOreHe3 }XMUBOTHbIX 1 Yel0BeKa
Pesynbtar 06yyeHus no Teme OnucbiBaTb CTaflMM OHTOreHE3a XUBOTHbIX U YeNOBEKa
06uwme KoMneTeHLUU 0K 02, OK 04

®opMynupoBKa 3afiaHuA: CO3AaNTe NEHTY BPEMEHM, OTPaXaloLLyto 3Tamnbl OHTOreHe3a
OTAENbHOI FPYNMbl XXMBOTHBIX MW YeNOBeKa C KPaTKOM xapakTepucTukoil. HasaHus ctaguii
AOMXHbI 6bITb PACNOI0XKEHbI B XPOHONOTMYECKOM NOPAAKE, OCHALLEHbI KPATKUM ONMUCAHNEM
OCHOBHbIX U3MEHEHMWIA, NPUNOXEHBI PUCYHKU. 3ailaHu1e BbINOHAETCA B ManbIx rpynnax (3-4
YeNnoBeKa)

3. PaspaboTka MeHTanbHOMN KapTbl

Ha3BaHue TeMbl CTpoeHue opraHu3ma

OnucbiBaTb CTPOEHUE U B3aMMOCBA3b YaCTel

Pesynbtar 06yyeHus no Teme
MHOTOK/IETOYHOrO OpraHu3ma

06uwme KoMneTeHLUU 0K 02, OK 04

CDopmynMpOBKa 3aldHUA: COCTaBbTe MEHTaNbHble KapTbl NO KJ'IaCCI/Iq)VIKaLI,I/II/I TKaHew,
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OpraHoB M cucTem opraHoB. B kapTe oTpa3ute ocobeHHOCTH cTpoeHus, HyHKLNI 06beKTOB. Bel
MoXeTe 00bejMHATL 0OBEKTHI N0 BbINONHAEMOW QYHKLMW MAKU NO CUCTEME OPraHOB.

Mpn BbINOAHEHWUM CTYAEHTHI PacnpefensaioTcs Ha manble rpynnel (o 2-3 yenoseka).
3ajaHue  sBnsetcs  nNpodeccCUOHaNnbHO-OpUeHTUpoBaHHbIM.  CTyfeHTH,  obyvawowmecs
npodeccumn/cneumanbHoCTU CBA3AHHON C 0ObEKTOM M3yyeHus “PacteHus” paspabatbiBatoT
MEHTaJIbHYI0 KapTy N0 CTPOEHUI0 OpraHu3Ma pacTeHui (rpynnbl MOXHO pa3fenuTb No OTAeNam
pacTeHuWii: MOXOBUAHbIE, NNAYHOBUIHbIE, XBOLWEBUAHbIE, NANOPOTHUKOBUAHbIE, FOJIOCEMEHHbIE,
noKkpbiToceMeHHble). CTyaeHTbl, obyuyalowmecs npodeccumn/cneumanbHoCTU CBA3AHHON ¢
00beKTOM u3yyeHus “YuBoTHble” pa3pabaTbiBalOT MEHTaNbHYIO KApTy NO CTPOEHMIO OpraHn3ma
KMBOTHbIX  (rpynnbl  MOXHO pasfenuTb N0 TWMAM UM KAAccaM JKMBOTHbIX.  Tunbi:
KWWEYHONONOCTHbIE, MJIOCKME YepBM, KpYrable YepBM, KOAbYATHIE YEPBW, MOJIIOCKM,
yneHucToHorune. Knaccobl: xpsweBbie pbibbl, nonactenepslie peibbl, ambubumn, npecmbikaowmecs,
nTuubl, MaekonuTtalowme). CrygeHTsl, obyyarowmnecs npodeccuu/cneunanbHOCTU CBA3AHHON C
00beKTOM M3yyeHus “Yenosek” pa3pabaTtbiBalOT MeHTAIbHYIO KAapTy MO CTPOEHWID OpraHu3Mma

yenoBekKa.

Mpu pa3paboTke peKOMeHAYEeM UCMONb30BATh MHCTPYMEHTbI:
https://www.mindmeister.com

https://app.mindmup.com

WIW APYroro MHCTPYMEHTA [/ CO34aHMA MEHTaNbHbIX KapT.
MpumMep YacTn MEHTANbHOI KapThl:

CepaAeYHO-COCYANCTAnA CUCTEMA

nywesom,

H{eAyAOYHO-KMILEYHBIN TPAKT

Kputepuu oueHUBaHMA MEHTANbHOW KapTbl:

«5» - 8-9 6annoB.; «4» - 7 6annos.; «3» - 5 6annos

KMLIEYHNK

ABEHAOQUATWNEPCTHAA KMLWKA

3 6anna 2 6anna 1 6ann
CopepxaHue WHdopmauus NHdopmauus NHdopmauus
npeacraBfieHa B npeacTaB/ieHa, Ho npeacraBfeHa
nosiHoM o6beme MMEeITCA HETOYHOCTU | YAaCTUYHO
Ipadpnyeckoe MHoroctyneHyaras MHoroctyneHyaTas MpocToi «nay4ok»
ocdopmneHue KapTbl | KapTa c jobaBneHuem | kapTa

KapTWHOK, 3HaKOB.
Ncnonb3oBaHue
pa3HbIX LBETOB Ha
onpefeneHHbIX
BETBAX.

Jlekcuko-
rpammaruyeckoe
odopmneHue

KapTa He copepxuTt
OWMGOK M ONeyaTok

KapTa He copepxuT
rpyobix
rpammaTyecKux
OWMBOK MK onevyaTok,
KoTopble Obl

KapTta cogepxuT Tak
MHOTO rpy6bIX
rpamMmaTyecKmux
OlWNOOK U ONeyaToK,
YTO ee coaepKaHue
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https://www.mindmeister.com/
https://app.mindmup.com/

OTBNE€Kanu BHUMaHUE
yutartend ot
coaepxXaHua

TPYLHO
BOCMPUHUMAETCA

4. Pa3pabotka rnoccapus

Ha3BaHue Temsbl

OCHOBHbIe NOHATUA TEHETUKK

Pe3synbTtar 06yyeHus no Teme

OnuceiBaTh 3dKOHOMEPHOCTN HaCcneaCTBEHHOCTU U

U3MEHYNBOCTU

06wmMe KoMNeTeHL UM

0K 02

®opMynupoBKa 3afaHUA: COCTaBbTE rNoccapuii c onpeaeneHusmu no teme "OCHOBHbIE

MOHATUA reHeTuKa”, MCnonb3ya Mmatepuanbl nekunii, y‘-le6HVIKI/I, choBsapu.

MpumepHbI NepeyeHb TepMUHOB:

AnbTepHaTUBHbIE MPU3HAKM
AnnenbHble reHsbl
HeannenbHble reHb

[ OMUHAHTHbLIN NpU3HaK
PeueccuBHbI NpU3HakK
[OMO3MIOTHLIN OpPraHn3m
[eTepO3UroTHbIN OpraHn3m
leHoTMN

®eHoTun

[nrnbpuagHoe ckpelmBaHue
Yucrasa nuHua

fmbpup,

HacnepnctBeHHOCTD
N3meHunBOCTD
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2.1.2. 3apaHus, HanpaBneHHble Ha GOpMUPOBaHKUE MU NPOBEPKY 3HAHUM

1. ®poHTanbHLI Onpoc

Ha3BaHue Tembl MCTOpI/IH 3BOJIOUNOHHOTIO y4eHUA

XapaKTepl/I3OBaTb npeanocbinKn U ABUXYLLKUE CUNbI

PesynbTat 06y4eHuMa no Teme
BO3HUKHOBEHUA MHOr006pa3ns BUAOB

06wme KoMneTeHLUu 0K 02, OK 04

MpumepHbIN NepeyeHb BONPOCOB K PPOHTaNIbHOMY ONpoOCY
KakoBbl cunbHble U cnabble CTOPOHbLI cUcTeMbl opraHuyeckoro mupa K. JInnHes?
CchopmynupyiiTe 0OCHOBHble NonoXeHusa 3sontoumonHon Teopum XK. b. Jlamapka.
Mepeuncnnte NnpefnoCbINKM BOSHUKHOBEHUSA LApBUHU3MA
Mepeyncnute 0OCHOBHbIE NONIOXEHUS CUHTETUYECKON TEOPUU 3BONTIOLUM

N WP R

Kputepum oueHunBaHus:

«5» - OTBET NOJIHbIN, Pa3BEPHYTLIN

«4» - OTBET JOCTATOYHO MOJIHbINA, HO €CTb HETOYHOCTH
«3» - OTBET KpaTKUi UK C rpyObIMU OLWMOKAMK

«2» - OTBET HEBEPHbI UMW OTCYTCTBYET

2. MoproToBKa yCTHBIX COOOLWEHMIA C Npe3eHTaLMeit

Ha3BaHue TeMbl [eHeTMKa YyenoBeka

OnuceiBaTh 3dKOHOMEPHOCTN HaCcneaCTBEHHOCTU U

M3MEHYUBOCTM
Pe3synbtaT 06yyeHUs no Teme
OnpenenaTh BO3MOXHOE BO3HUKHOBEHME HACNECTBEHHbIX
NPU3HAKOB
06wme KoMneTeHLUUu 0K 01, 0K 02

®opmynupoBKa 3agaHuA: NoArOTOBbTE YCTHOE co0bLeHne 1 npe3eHTauuio 06 ofHOM
HacneacTBeHHOM 3aboneBaHnu U3 nepeyHs. PaboTa BbinonHsAeTca B napax. B ctpyktype
coobLWeHns 1 npe3eHTauum Heo6XoLMMO 0TPa3UTb:

1. HasBaHue 3aboneBaHus

2. Tunu3aums 3abonesaHus

a. A) reHomHoe / reHHoe / noaureHHoe / XxpOMOCOMHOe

b. B) ayToOCOMHO-AOMUHAHTHOE / aQyTOCOMHO-PELEeCcCMBHOE / CLLeNNEHHOE C NONOM
CywHocTb MyTaumm (Ha KNeTOYHOM YPOBHE)
KnuHuyeckue npossneHus 3abonesaHus
YacToTa BCTpeyaemocTy
[lnarHocTtuka

NcTouHukmn nudopmaumm.

N o v~ Ww

MpuMepHbLIl NnepeyeHb HaCNeACTBEHHbIX 3ab0neBaHuit yenoBeka
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CuHpgpom JHrenbmaHa
MykoBucumao3

Cungpom lMupcoHa
CuHgpom [layHa,

Cungpom KnaitHdenbtepa,

NOoO oMW -

CuHpgpom IaBapaca,

YeK-nuCT gns oueHKu npe3eHTaluu

8. CuMHApOM «KOWaybero Kpukax»
9. CepnoBMAHOKNETOYHAA AaHEMUS
10. Heitpodubpomatos

11. lanbTOHM3M

12. l'emounusa

CuHapom Lepewesckoro-TepHepa, 13. OeHUNKeTOHYpPUS

OueHute npe3eHTaunio no cnepyrownum Kputepmnam:

dnemeHTblI copepxaHus

Hanuune | OTcytcTBue

1. TuTynbHbIA Cnaing

1.1 Ha3BaHue 3aboneBaHus

1.2 | CBepneHus 06 aBTOpax

2. [laHa nonHas TMNM3auus 3aboneBaHus

3. lNoka3aHa CyLWHOCTb MyTaLUK

4. OnuncaHbl KNMHWMYECKMe NpoABNeHNs
3abonesaHus

5. YKa3aHa yacToTa BCTpe4YaemocTb

6. OnucaHa guarHoctuka

7. YKa3aHbl UCTOYHWUKM MHOPMALUK

8. CobntogeHne efuHOro CTUNA Npe3eHTaLum

9. Matepuan 6bin MHTEpECeH

10 Matepuan 6bin noneseH

Lkana nepesoga 6annos B OTMETKY

12-11 6annos - «5»
10 - 8 6annoB - «4»
7-6 6annos -«3»

MeHee 6 6annoB UK OTCYTCTBUE PAbOTHI - «2%»

JlononHuTenbHbie CBeAEHMA ANa npenojaBaTens.
B uensx nzbexaHue NnOBTOPEHUs TeM Npe3eHTaLuUin, NPpenofaBaTeNio peKoOMeHayeTCs
pacnpeaenuTb KOHKPETHbIE TEMbl CPELM FPYNM YYaLUXCA.

3. OueHuBaemas AUCKYCCUA

Ha3BaHue Tembl

5M0cq)epa - rnobanbHas 3KoN0rMyeckas cucrTema
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OnuceiBaTb CBA3b MEXAY OPraHU3MOM U Cpefon ero
Pesynbrar 06yyeHus no Teme o6uTaHus

YcTaHaBnMBaTh CBA3b MEXAY CTPYKTypamu buocdepsi

06wme KoMneTeHLUu 0K 01, 0K 02, OK 07

MpumepHbIM NEpeyeHb BONPOCOB K OLLEHMBAEMOiA AUCKYCCUM

1. TnobanbHoe notenneHune: Mud unu peanbHOCTb? YT0 BaM M3BECTHO O JAHHOM IBNEHUN?
Kakue dakTbl CylecTBOBaHUSA UM OTCYTCTBUSA rN06ANbHOTO NOTENEHNUS BaM
U3BECTHbI?

2. 06bsAcHMTE, KaKkue haKTOpbl OrPaHUYMBAIOT pacnpoCTpaHEHNe XU3HK B aTMocdepe,

nutocdepe, rugpocdepe.

Kak MOXHO oxapaKTepu30BaTb UCTOPMYECKME U3MEHEHUSA PONIN YenoBeKa B buocdepe?

4. B 4éM COCTOMT LLeHHOCTb 0XpaHbl 6Mopa3Ho06pasnsa? YTo NPMBOANT K COKPALLEHMIO
buonoruyeckoro pasHoobpasusa? Noyemy ans 4enoBeyeCTBa BaXHO HE [OMYCTUTD
obefHeHNUs Guopa3Hoobpasua?

w

Kputepun oueHnBanus:

«5» — AKTMBHOe yuyacTue B [UCKycCUM. BbiCcKasbiBaHWe COOTBETCTBYET 3afaHHON TeMe,
XapaKTepu3yeTcs BbICOKON MH(DOPMATUBHOCTbIO M OPUTMHANBHOCTbIO, APryMEHTbI NOAKPEN/IEHbI
yOeanTeNbHLIMU NPUMEPAMMU.

«4» - [loCTaTOYHO aKTUBHOE y4acTue B AUCKYCCUU. [LoNyCKAETCA He3HAUYUTENbHOE OTKIOHEeHUe
OT TeMbl ANCKYCCUU. BbiCKa3blBaHE HOCUT OTYACTH TPMBUANbHbIN, TOBEPXHOCTHbIN XapakTep. He
BCE apryMeHTbl NOAKPENeHbl MpUMepamu.

«3» — [laccuBHoe y4acTMe B AMCKycCMM. BbiCKasbiBaHME XapaKTepu3yeTcs HU3KOIA
NH(OPMATUBHOCTbIO, CTEPEOTUMHOCTbIO, HE OTPAXXAET MOAHOrO MOHUMAHUA TEMbI JUCKYCCUU.
AprymeHTbl chopMynupoBaHbl aBCTpaKTHO. MpUMepbl OTCYTCTBYIOT.

«2» - MNaccuBHOe yyacTue B [UCKyCCUW. BbiCcKasbiBaHWe He COOTBETCTBYET 3aflaHHON TeMme,
OTCYTCTBYIOT apryMeHTbl B M0JIb3Y KAKON-MOO TOUKU 3peHUS.

,D.OI'IOHHVITEﬂbeIe cBefleHUa ona npenopasarens.

ﬂ,MCKyCCVHO MOJOEpPUPyYeT npenofasatenb. B Hauane ONCKYCCUUM OH 3afaeT cnylwatenam

HECKONbKO KNOYeBbIX OCTPbIX BONPOCOB, r|o6y>+<,u,aﬂ UX BCTYNUTb B o6cy>+<p,eHme. ﬂanee
NnoCTeneHHo B Xo4e AUCKYCCUun 06cy)K,D,aIOTCﬂ BC€ NOCTaBJIEHHbIE BONPOCHI, Y4aCTHUKU

BbICKa3blBalOT CBOE MHEHMUE.

4. 06cyxaeHne No BONpocaM NeKuuu

Ha3BaHue Tembl XusHeHHbIR unKN Knetkn. Mutos. Meios
Pesynbtar 06yyeHus no Teme XapaKTepn30BaTb XU3HEHHBIN UMK KNETKM
061w ue KomneTeHLUm 0K 02, OK 04

MpuMepHblii NnepeyeHb BONPOCOB AN 06CyKAEHUA
Kakue n3meHeHuna B KNeTKe NpeaLecTByioT AeNeHMI0?
Oxapaktepu3syiTe a3bl MUTO3a M KPATKO pacCKaXuTe, Kak MpoOMCXOAUT 3TOT npoLecc.
B uem 3aknioyaercs buonornyeckoe 3HayeHue muTo3a?
Yem meio3 oTnmMyaerca ot MUTO3a?
B uem 3aknioyaercs buonornyeckoe 3HadeHue meiosa?

OO NN WP
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5. Tect

Ha3BaHue Tembl B3aumopeiicTBme reHoB

Pe3yanaT 06y‘-IeHMH no Treme Orlpe,u,enmb BEPOATHOCTb BO3SHUKHOBEHUSA

OnuceiBaTh 3dKOHOMEPHOCTN HACNeACTBEHHOCTU U
M3MEeH4YNBOCTU

HaCNneaCTBEHHbLIX NPU3HAKOB NPU Pa3INYHbIX
B3aMMOAENCTBUAX TEHOB

06wme KomnereHyu 0K 01, 0K 02

Mpumep TectoBoro 3apaHua
K B3aumoaeiicTBUAM annenbHblX reHOB He OTHOCAT:
1) anucras, nonumeputo, MoagubuLMpyoLLee LeiiCTBUE FTEHOB
2) KOonepawLmio, MHOXECTBEHHbIi annennsm
3) cBepX4OMUHMPOBAHUE, KOMNIEMEHTAPHOCTb
4) KOJOMUHMPOBAHME, MPOMEKYTOYHOE JOMUHMPOBaHME
MposBneHne y reTepo3urotT MNpU3HAKOB, AETEPMUHUDYEMbIX [ABYMA annensamu
Habnoaaerca npu:
1) cBepXAOMUHUPOBAHUM
2) anucTase
3) KOBOMUHMPOBAHUM
4) onumepuu
HacnepoBaHue 4eTBepTOii rpynnbl KPOBW OTHOCAT K TUMY B3aUMOAECTBUA:
1) KOJOMUHMpPOBaHME
2) cBepxAOMMHMPOBaHMe
3) nonHoe LOMUHMPOBaHME
4) NPOMEXYTOYHOE LOMUHUPOBAHMWE
HacnepoBaHue WHHWWNNOBON OKPACKM Y KPONMKOB KOHTPONIMPYeTCA TPeMsA annensamu:
A.a n ah. Kaxpas ocobb sBnseTcs HOCUTENEM TONbKO AABYX U3 HUX. ITO NpUMep:
1) KOMNNeMeHTapHOCTH
2) Koonepauuu
3) MHOXeCTBEHHOr0 annenn3ma
4) nonumepum
MosiBneHne HOBOOGpPa3oOBaHW MpU COBMECTHOM [eACTBUM [ABYX [AOMUHAHTHbIX
HeannenbHbIX TEHOB, KOrga B TFOMO3UTOTHOM MWW B TeTEPO3UrOTHOM COCTOSIHUM
pa3BMBaeTCs HOBbIV NPU3HaK, HabnoaaeTcs npu:
1) KOMNNeMeHTapHOCTH
2) Koonepauuu
3) NONHOM LOMUHUPOBAHWUK
4) BeicTBUM reHoB-MOAN(DUKATOPOB
Ecnu ofuH LOMWHAHTHbLIW reH nofiaBnseT feiicTBMe APYroro AOMUHAHTHOIO reHa, To - 3T0
npumep:
1) peueccuBHOro anucTasa
2) nonumepuu
3) AOMMHAHTHOrO 3NM1CTa3a
4) MHOXECTBEHHOrO0 anenn3ma
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Homep Bonpoca MpaBunbHbINA OTBET
1 1
2 3
3 1
4 3
5 2
6 3

2.1.3. 3apaHus, HanpaBneHHble Ha GOpMUpPOBaHUE YMEHWUN U HABbIKOB
1. JlabopatopHas pabora

Mpu usydeHun gucumnnuHsl “buonorus” npefycMoTpeHo BbINOJHEHUE NABOPATOPHBbIX
paborT:

Tema 1.3. buonornyecku BaxKHble XMMUYECKUe coeauHeHus: JlabopaTopHas pabota
“Onpepenenne ButamuHa C B npopyktax nutaHus”; JlabopaTopHas pabota «lmppodunbHo-
rnapodobHble CBONCTBA NUNULOBY.

Tema 1.4. CTpyKTypHO-(YHKLMOHANbHAA OpraHU3auua Knetok: JlabopatopHas pabota
«CTpoeHune knetkM (pacTeHWs, XWUBOTHble, TPUObI) W KIETOYHble BKIOYeHUs (Kpaxman,
KapoTUHOMAbI, XNOpoNAacTel, XpomonnacTsl)y; JlabopaTopHas pabota «[lpoHuuaemocTb
Mem6paHbl (N1a3Monn3, ennasmonus)».

Tema 4.5. BausaHue couuanbHo-3konormyeckux ¢akTopoB Ha 3[0pOBbe YenoBekKa:
JlabopaTopHas paboTa Ha BbIOOp: «YMCTBEHHas paboTocnocobHOCTbY uanM  «BnusHue
abuotuyecknx hakTopos Ha Yenoseka (HU3KME U BbICOKME TEMMEPATYPbI)»

Tema 6.1. OcHoBHble MeToAbl 6U03KONOrUYECKUX UCCNe0BaHMUIA

JlabopaTopHas paboTa Ha BbIGOp MO MUHM rpynnam: «BausHue TemnepaTypbl Ha pocTa u
(U3MONOrNYECKYID aKTUBHOCTb [JPOXIKEBbIX KIETOK»; «BnusHue yrneBogoB Ha pocta U
GU3MONOrNYECKYI0 aKTUBHOCTb APOXIKEBLIX KNeTOK»; «(oyeTaHHOe BiUsHME TemnepaTypbl W
YrI€BOJI0B Ha POCTa U DU3NONOTNYECKYI0 AKTUBHOCTb APOXIKEBbIX KNETOKY

06opyaoBaHue nabopaTopuu u pabouux MecT 1abopaTopumn: MUKPOCKONbI, CEKYHAOMEP,
TOHOMeTp, nabopatopHas nocyaa (NpobupKK, NOLCTaBKM A1 NPOOUPOK, MUHLETLI, NECOK, CTYMKMU
C NecTUKamm, NnpefMeTHble U NOKPOBHbIE CTEKNA, CTEKAAHHbIE NAN0YKW, NPenapoBaNbHbie UMbl
dunbTpoBancHas bymara (cancdeTku), cTakaHbl) rMNEPTOHUYECKUI PacTBOP XN0puia HaTpus,
3%-Hblit pacTBOp NepoKCHAa BOAOPOA], PACcTBOP iofa B MOAUCTOM Kanuu, rULEPUH, KnyOHu
KapTodens, NUCT 3N0L4en KaHAACKOW, niog pAOUHbI 06bIKHOBEHHOW (pAOGUHBEI UK TOMaTa), NyK
penyaTbiii, pa3BefileHHbIe B BOAE POXIKN).

MpuBeaem npumep nabopaTopHoM paboThl

HasBaHue TeMbl CTpYKTYpHO-(YHKLMOHANbHAA OPraHuU3aLms KIeToK
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OpraHus

PesynbTat 06y4eHuMa no Teme
MpoBogunTb

Pasnuyatb CylweCTBEHHbIE NPU3HAKU CTPOEHUA KNETOK

M3MEHEHUI C NOMOLLbIO MUKpPOCKOnNa

MOB pPa3HbIX LLAPCTB XWUBON NPUPOAbI
HabOEHNE KNETOYHbIX CTPYKTYP U UX

06wmMe KoMNeTeHL UM

OK 01, OK 02, OK 04

JlabopatopHas paboTa «CTpoeHne pacTUTENbHOM, XMBOTHO, TPUOHOMN KNETKN»

Llenb paboTbl: 3aKpenuTb YyMeHMe rOTOBUTb MUKPONPENapaThl U pacCMaTpuBaTh UX NOA
MUKPOCKOMOM, HaX0UTb 0COOEHHOCTU CTPOEHUS KNETOK Pa3NNYHbIX OPraHU3MOB, CPABHUBATb

nx mexay coboii.

1.Bonpockl ang gonycka k 1aboparopHoi pabore.

1. Ha3oBuTE OCHOBHbIE YaCTH MUKPOCKONa
2. Yto Takoe npeamMeTHoe U NOKpPOBHOE CTE

n onuwute ux GyHKLUK.
Kna? [1nd yero oHM HyXHbI?

3. HepeqmchTe OCHOBHbI€ NpaBuna pa60TbI C MUKPOCKOTNOM.

2.[1poBefeHne onbITOB

O06opynoBaHue 1 nocyaa

MaTtepuanbl 1 peakTuBbI

1. Mukpockonsl 1.Boga

2. [lpeameTHble M NOKPOBHbIE CTEKNA 2. PasBegeHHble B BOLlE APOXKM
3. CreknAHHbIE NANOYKK 3. Jlyk penuyarblii

4. CtakaHbl

5. ®unbTpoBanbHas bymara (candeTka)

(@)

. CrepunbHbIN wWnatenb

Anroputm npoBeaeHus paboTbl

Bonpochkl 1 3apanus

e 1. U3yyeHue CTpoeHMA pacTUTENBHON
KNneTKu
1.1. CHATb C BHYTpPEHHE NOBEPXHOCTU MACUCTOW
Yelyu YKOBULbI TOHKYIO NAEHKY — 3NUAEpMY;
e 1.2. llomecTuTb KyCOYeK 3nnaepMmbl Ha
npefMeTHOe CTEK/O B Kanio BOAbI;
e 1.3. HakpbiTb 0O6BEKT NOKPOBHbLIM CTEK/IOM;
e 1.4, PaccmoTpeTb KNeTku anuAepMbl Nog,
pas3IMyHbIM YBEUYEHUEM MUKPOCKONA

Onpepenute Gopmy KNeTok,

e Haigute sppo, Bakyonu, 060104Ky
KNeTKu.

e 3apucyiite HECKONIbKO KNEeTOK
anuaepmbl, 0603HaYMB HA PUCYHKe:
uuTonnasmy, A4po, Bakyonu,
060/104KY KNeTKH

2. U3yueHue CTpoEHMUA KUBOTHON KNETKU
2.1. NpoBecTn CTepUNbHBIM WNATENEM C NIETKUM
HaXXMMOM MO HEGY UMK NO fecHaM;

PaCCMOTpVITe Ha KOHYUKe WnaTtena B
KanenbKe C/OHbI CNYWEHHbIE KNIETKN
annTenna
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2.2. HaHnecTu KanenbKy C/IlOHbI HA NpeiMeTHOe
CTEKN0 U HAKPbITb €e NOKPOBHbIM CTEKNOM;
2.3. PaccmoTpeTb npenapat npu 601bLOM
YBENUYEHUN C NPUKPBITOI fuacdparmoi
KOHAeHcaTopa.

PaccmoTpute Ha npenaparte oTAeNbHble
KpPYMHble NNOCKNE KNEeTKN HenpaBuabHOI
topmbl. bonbluas 4acTb KNETOK MepTBble,
NO3TOMY B HUX XOPOLIO 3aMETHO AAPO.
e 3apucyiiTe HECKONbKO KNETOK,
0603HaybTe AAPO U UUTONNA3MY.

3. Mi3yueHue CTpoeHUA KneTku ppoxoken (rpubnbl)
3.1. MMomecTUTb CTEKNAHHOW NAano4YKon Kannto
pacTBoOpa C APOXIKAMU Ha NpeMETHOe CTEKNO;

Haigute opoXiKeByio KNeTKy, pacCMOTpeTb
ee popMy M OTAeNbHbIe YaCTH.
3apucyiiTe HECKONbKO KNETOK, caenante

3.2. HakpbiTb ee NOKPOBHbIM cTeknoM. Ecnn ecTb NoANUCH.
U3NULWIKK XULKOCTY, YAANUTE €€ C MOMOLLbI0
tunbTpoBanbHo bymaru (candetku);

3.3. PaccmoTpeTb npenapar nog MUKPOCKOMNOM

WToroBas KOHTPONbHAA YacTb 1a6OPATOPHOIA PaboThl (BbINOAHUTD MMCbMEHHO):
1. W3 Kakux OCHOBHbIX YacTel COCTOMT Ntobas knetka?
2. Y70 06WEro MMEeeTCs B CTPOEHUM PACTUTENLHON U XUBOTHOMN KNETOK?
3. Yem pasnuyaioTca 3TW KNeTku?
4. Yem 06BACHUTD, YTO, OYAYYM YCTPOEHHBIMU NO €AMHOMY NNaHY, KNeTKWU BeCbMa
pa3Ho06pasHbl Mo hopme n pasmepam?
2. [paKTMKO-OpUEeHTUPOBAHHBIE pacyeTHble 3afaHUA

HasBaHue TeMbl Monynsuus, coobLWecTBa, 3IKOCUCTEMDI

OnuceiBaTb CBA3b MEXAY OPraHU3MOM U Cpefoi ero
0b6uTaHuA
YcTaHaBnMBaTh CBA3b CTPYKTYPbl U CBOWCTB 3KOCUCTEM

Pesynbtar 06yyeHus no Teme

06wme KoMneTeHLUUu 0K 01, 0K 02, OK 07

Ha3BaHue 3agaHuna: Pacyer cpoka ucyepnaHua NnpupoaHbIX pecypcos

®abyna: Pa3BuTMe yenoBeyeckoro oblecTBa HeBO3MOXHO 6e3 B3aMMOLENCTBUA C
npupopon. [1o HEKOTOpOro BpemMeHW OTpuuaTeNbHble NOCNeACTBUA XO3AWCTBEHHOW U WHOW
AEeATENbHOCTM  YenoBeKa KOMMEHCUPOBANM  CNOCOOHOCTbIO  MPUPOAHBIX  CUCTEM K
camMoBOCCTaHoBNeHU0. Ho K cepeguHe [BafuaToro CTO/IeTMA CUTyauMA WU3MeEHUNach:
OKpyXKalowas npupoaHas Cpeaa yxKe He B COCTOAHUM KOMNEHCUPOBATb NONHOCTbIO NOCNEACTBUA
BO3[ENCTBMA pPOCTa YMCNEHHOCTW NIOAEN U pacliMpeHWs MPOM3BOLCTBA. 3arpA3HeHbl BOAa,
BO34yX, pacTeHus, BbINAJAT  KUCNOTHble  AOXAM, 3PO3UA  BbIBOAUT  MNOYBbI U
CENbCKOXO03MCTBEHHOIO 060P0Ta, NONAPHbIE NIbAbI TAIOT U3-3a NOTEMIEHUS KAUMATA, UCYe3atoT
MHOTME BUAbl XMBOTHbIX W PACTEHMIA, HAaceneHue npuobpeTaeT XpoHUYeckue 3aboneBaHus,
pacTét cmepTHocTb. CyuecTByowme celvyac MHTEHCUMBHOCTb AHTPOMOreHHOro BO3AeiCcTBUA
BeAET Hally NiaHeTy K UCTOLEHUIO U ferpagaumnu.

3apganune: OueHuTe CpOK McCYepnaHWa NPUPOAHOro pecypca, €Can U3BecTeH YpOBEHb
A0OblYM pecypca B TeKylem rofgy, a noTpebieHue pecypcoB B nocneaywume ropbl Oyaet
BO3pacTaTb C 3aAaHHON CKOPOCTbIO NPUPOCTA eXerogHoro notpebnenns. Kakon npupogHbii
pecypc “MeeT caMblil [ONTUA CPOK UCYEPNAEMOCTU U KaKOW — HAUMEHbLUNA?

WHdopmayus, Heobxoanmas ois peleHns:
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Tabnuua 1

Pecypc 3anac pecypca Q, [lo6blva pecypca q, MpupocT o6vema
Mnpa.T MNpPA T /TOA noTpebneHums pecypca
TP, % B rop
KameHHbIN yronb 6800 39 2
MpupoaHbI ras 280 1,7 1,5
HedTb 250 3,5 2
Heneso 12000 0,79 2,5
®ochop 40 0,023 1,8
Menb 0,60 0,008 1,7
LmHk 0,24 0,006 1,3
CeuHew 0,15 0,004 2,2
AntoMuHWI 12 0,016 1,6
YpaH 300 0,2 2

[ins pacyeta Bocnosib30BaThCs GOPMYNOi CyMMbI YI€HOB PsiAa FrEOMETPUYECKOI NPOrpeccuu

Q=——m—— (1)
100
roe Q — 3anac pecypcos, q — rogosas go6biua pecypca, TP — npupoct notpebneHns pecypca, t -

4yucno ner.

JlorapudmupoBanue Bblpaxenus ans Q paet cnepytowyio dopmyny Ans pacyeta Cpoka
ncyepnaHus pecypca

ln(gﬂg)+1

= (1Y (@)

3. PeweHue 3agay

Ha3saHue Tembl 3aKOHOMepHOCTI/I HacnhenoBaHUA

OnuceiBaTh 3dKOHOMEPHOCTN HACNeACTBEHHOCTU U

Pe3synbTtar 06yyeHus no Teme
N3MEHYMBOCTHU
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Oﬂpe,ﬂ,eﬂﬂTb BEPOATHOCTb BO3HNKHOBEHUSA
HAaCnepCTBeHHbIX NPU3HAKOB NPpU MOHO-, AU-,
I'IOJ'IVIFI/I6pVI,U,HOM M aHanmsnpyrouwem CKpewmnsaHnu

06wme KoMneTeHLUu 0K 02, OK 04

d)opmynMpOBKa 3afjaHuna: pewnTe 3aaavun, COCtTaBuUB CXeMbl CKpelMBaHNA

3apaHue aAnseTcA NpodeccUOHaNbHO-OPUEHTUPOBAHHLIM. 3ajaunM OAA CTYAEHTOB
noabupatTCcs B COOTBETCTBUM C 00BbEKTOM M3ydeHus “Pactenuns”, “YXusotHole” unu “Yenosek”.
Mpumep 3afay ans CTyAeHTOB, 0byyalowmecs npodeccumn/cneuunanbHoCT CBA3aHHOM
c 06beKTOM U3yyeHus “Yenosek”:
3apava 1. Y yenoBeka anbbUMHM3M U CMOCOOHOCTb MpeUMyLLECTBEHHO BNALETb JIEBOIA
PYKOW — peLiecCMBHbIE NPU3HAKK, HAacleayolWwmecs He3aBncumo. KakoBbl reHOTUNbI pOAnTENeil
C HOpMasnbHOM NMUrMeHTaLMen W BRAAEWMX NpaBON PyKOW, ecin y HUX popunca pebeHok
anbbuHoC 1 neswa?
3apava 2. Y yenoBeka NnpaBoOpPYKOCTb AOMUHUPYET Hafj NeBOPYKOCTbIO, KAPerna3ocTb Haj
ronybornasocTblo. [0ny6ornasbiil NpaBla XEHWUICA HA Kapernason npaslwe. Y HUX pofunoch
ABOE fleTell — Kapernasblii neslwa v rony6ornassiit npaswa. 0T BTOPOro 6paka 3Toro xe MyX4uHbl
C Kapernason npaslIOi pPOAMNOCH [eBATb KapernasbiX feTeid, OKa3aBLIMXCA NpaBLWaAMK.
Onpegenutb reHOTUMNbI MYXUYUHbI U 06EUX KEHLNH.
3apava 3. Y lMetu n Cawn Kapue rnasa, ay ux cectpbl Mawm — rony6olie. Mama atux geten
ronybornasas, XoTs ee poAuTeNu uMenu kapue rnasa. Kakoi npusHak gommumpyet? Kakoi uset
rnasy nanel? HanuwwnTe reHoTUNbl BCEX NepeynCcNeHHbIX L.

Kputepun oueHnsaHus

“5" - BCe 0TBETHI BEPHHbI

“4” - ponyweHa oaHa ownbKa

“3" - ponyleHsl 2 oWKNOKH

“2"” ponyweHbl 3 1 6onee owWn6OK MK paboTa He BbINONHEHA

4. Keidc Ha aHanu3 uHdopmaLuu

Ha3BaHue Tembl buoTtexHonoruu B meguumnHe n hapmayuu

AHaJ'IVI3I/IDOBaTb 3TUYEeCKUE aCNeKTbl COBPEMEHHbLIX

Pesynbtar 06yyeHus no Teme nccnepoBaHuin B 061aCTM 6UOTEXHONOTUM U FEHETUYECKUX
TeXHONorum
06wme KoMneTeHLUUu 0K 01, 0K 02, OK 04

Keicbl ncnonb3ylotca B KayecTBe OLLEHOYHOro meponpuatusa B pasgene 5 “buonorus B
XM3HKU", KOTOPbLIN ABNAETCA NPUKNALHbLIM MOAYNEM WM COCTOWUT M3 [BYyX 4acTeil. Tema 5.17
“BUOTEXHONOTMM B XU3HM KaXLOro” M3yyalTcs He3aBUCUMO OT npodeccuii/cneymanbHocTei
obyualowmuxcs, Tema 2 sABnseTcA npodeccHoHaNbHO HanpaefeHHOW U nopfOupaloTca B
3aBUCUMOCTU U NPOECCUOHANBHON HaNpPaBAEHHOCTHU.

MpuBepem npumep Keiica k Teme 5.2.1. “buoTtexHonoruun B mepuuuHe u papmauymn”

®opmynnpoBKa 3afaHus:
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buotexHonorna — KOMNJeKCHas HayKa, HanpaB/ieHHAsA Ha MoJyYyeHue LeneBoro
npoayKTa, C noMmowbld OMO0OBEKTOB  MUKPOOHOrO, PacTUTENbHOTO UM XMBOTHOIO
NPOUCXOXIEHNUS.

MepuumHCcKas OGMOTEXHONOMMA — OTpachb, Leib KOTOPOi CO3AaHMe [UArHOCTUYECKMX,
NpoPUNAKTUYECKMX M NeyebHbIX MpenapaTtoB, OHAa M3y4YaeT BO3MOXHOCTM WCMONb30BAHMA
MWKPOOPraHM3MOB, [/ MOJYYEHUS AMUHOKMCIOT, BUTAMWUHOB, (HDEpMEHTOB, aHTUOMOTUKOB,
OpraHuyecKmnx Kucnor.

CaxapHblii gnabet — 310 3aboneBaHMe 0OMeHa BelWeCTB, MPU KOTOPOM B OpraHU3Me He
XBaTaeT MHCYNNHA, @ B KPOBK MOBbLIWAETCA cofepxaHue caxapa. CofepxaHue caxapa B KpoBy
Heob6XoAMMO A5 HOPMAbHOTO YHKLMOHMPOBAHUS KNETOK. MHCYNUH, KOTOpbIN BbipabaTbiBaeT
noAxenyaoyHas xenesa, obecneynmBaeT NPOHUKHOBEHME T[/OKO3bl B KNETKW, HO MHOrAa
NPOMUCXOAMNT COOI BbIPAOOTKM MHCYIMHA U KNeTKa He MoJy4YaeT He0OX0AMMOro NUTaHNs, a caxap
HaKanJMBaeTcs B KPOBMU. ITO NPUBOAUT K BO3HUKHOBEHMIO CaxapHOro gnabeta pasHbix TUMOB,
OAWMH U3 KOTOpbIX SBASETCA MHCYAMHO3aBUCUMbIM. [lpu Takom Tune caxapHoro pAuabeta
3a60/1eBIWNI BONKEH BCIO XNU3Hb BBOLUTL CeOe MHLEKLMU UHCYNNHA.

Mo paHHbIM cTatucTukn, B 2014 r. KonuyecTBo 6GONbHbIX CaxapHbIM fAWabeToB B
Poccuinckon epepauun coctaBuno 387 maH yenosek. [0 HeKOTOpbIM AaHHbIM 3Ta uudpa
KaXkabl rog ysennymsaercs Ha 5%.

3apaHue: HanpuTe U NpoaHanM3npyinTe pasnuyHbie UCTOYHUKN MHBOPMaLMK (HayyHas v
yuyebHO-Hay4YHas nuTepaTtypa, CpeacTsa MaccoBon uHdopmauuu, cetb NHTepHeT u apyrue) no
Teme Keica. OTBeTbTe Ha BOMPOC HA OCHOBe HaWAeHHbIX AaHHbix: C uyem cBA3aH pocT
3ab0neBaeMoCTM CaxapHbIM [uMabeToM cpefu B3POCNOr0 HACeNeHUs W OMOJIOXEHUE
3aboneBanuna? Kakue mepbl MpPodMNAKTUKWM caxapHOro [uabeTa MOXHO peanu3oBaTh B
NOBCEAHEBHOM XMU3HU KaxaoMy U3 Hac? Kak pa3BuBanocb NpoU3BOACTBO UHCYIMHA U C KAaKUMK
3TUYECKUMU HOPMAMM NMPU 3TOM CTAIKUBANUCh YYeHble?

MoaroToBbTE YCTHOE COOOLLEHME C Npe3eHTal e, B KOTOPOM HEOOXOAMMO OTPA3UTh:

1. CaxapHblit LMabeT — NPUYMHbI, CUMNTOMbI, AUATHOCTUKA U NNEYEHME;

2. PacnpocTpaHeHHOCTb CaxapHoro auabeTta cpeau HaceneHus CBOEro permoHa 3a
nocnegHue Tpu rofa, NpoaHanM3MpoBas HayuyHble NyOIMKALMUM U CTaTUCTUYECKYIO OTYETHOCTb (B
TOM ymncne ot4yeTbl [0CyAapCTBEHHOrO peecTpa caxapHoro aunabeta);

3. PacnpocTpaHeHHOCTb caxapHoOro anaberta cpeau Hacenenus Poccuiickoi hepepauum
3a nocnefHue Tpu rofa, NpoaHanM3nMpoBaB HayyYHble NYOANKALMM U CTATUCTUYECKYIO OTYETHOCTD
(8 TOM yncne otyeTsl [0CyAapCTBEHHOIO peecTpa caxapHoro guabera);

4. MNpepnonaraemblie NPUYUHBI U3MEHEHUS 3a001EBAEMOCTH CaxapHbIM AMabeToM U UX
060CHOBaHME;

5. Bo3moxHble npodunakTnyeckne MeponpuaTus;

4. MeTopbl NONYyYEHUSA UHCYNUHA;

5. OTpasuTe 3TUYECKMEe aCMeKTbl MCMNONb30BAHMA OMOTEXHONOTMI NpU NPOU3BOACTBE
WHCYNUHA.

[lns co3aaHuns KayecTBEHHOW Npe3eHTalLmMKn HeobxonMMo cobniofaTh pag
TpeboBaHUiA:

06wue 1. Tpe3eHTauus AOMKHA HAYMHATBLCA C TUTYILHOTO CNainaa, rae

TpeboBaHUs yKa3blBaeTcs TeMa, cBefieHUs 06 aBTope  T.1.

2. Ha cnaiigax HeobxoaMMo pa3melyatb TONbKO TE3UCI, KIKOYEBbIE
CNoBa, rpadmyeckne matepuansl (CXeMbl, pUCYHKM, Tabnuubl, HOTO 1
T.N.).

3. Wcnonb3oBaTb efuHblil CTUAL 0OPOPMIEHMS.
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4. KonuyecTBo cnailjoB AOMKHO OblTb JOCTATOYHbIM AN PACKpPbITUA
TeMbl, HO He bonee 20-Tu.

WpnchTel 1. CnepyeT ucnonb3oBaTb CTAHAAPTHbLIE, LWMWPOKO PaCMpOCTPaHEHHble
wpmndTkl, Takne Kak Arial, Tahoma, Verdana, Times New Roman, Calibri
uap.;

2. Pa3mep wpudTa 4N 3aroN0BKOB — He MeHee 24, Ans MHdopmauum He
meHee 18.

3. He pekomeHayeTcs MCNONb30BaTb pa3Hble TUMbl WPUQTOB B OAHOM
npeseHTauum.

4. [ins BblgeneHus UHbOpMaLMK cnepyeT UCMNOb30BaTh XUPHbIN WpUT,
KYpPCUB MU NOJYEPKUBAHME.

5. He 3n0ynoTpebnsTh NPONUCHbIMU GyKBaMU.

®oH 1. XenatenbHo Mcnonb30BaTb OJHOTOHHBI (DOH HEAPKUX MACTENbHbIX
TOHOB.

2. [nsa doHa npefnoyTUTENbHbI XONO4HbIE TOHA.

Wcnonb3oBaHue 1. HaopHom cnaiije peKkoMeHAyeTCs UCMOb30BaTh He bosee 3-X LYBETOB:

uBeTa OAMH Ansa hOHA, OfMH ANS 3arosoBKa, OAUH ANA TEKCTA.

2. [nsa doHa M TeKCTa NCMOb30BaTb KOHTPACTHbIE LiBETA.
MpeacTaBnexune 1. PekoMeHAyeTCS MCMONb30BATh KOPOTKWE CI0BA U NPEANIOKEHMS.
MHdOopMaLmu 2. MWHMMWM3MPOBATL KONMYECTBO NPEAJSIOrOB, HAPEYUIA, MpUNATraTENbHbIX.
3. 3aronoBKM JOMXKHbI NPUBJEKATb BHUMAHWE ayLUTOPUM.
06bem He cToMT 3anonHaTb OAWH ChaiA CAUWKOM 6GONbWUM 0O6BEMOM
MHdopMaLmu nHdopMaumm: NaM MOTyT €AUHOBPEMEHHO 3aNOMHUTL He bGonee Tpex

(haKToB, BbIBOLOB, ONpefeneHuit.

5. Yue6Ho-UccnenoBaTenbCKuii NpoeKT

Ha3BaHue Tembl buoakonorunyeckuin akcnepumeHT
MpoBOAMTL GMO3KONOTUYECKMIA IKCTEPUMEHT
MnaHupoBaTb GMO3KONOTMYECKUI IKCNEPUMEHT
Pesynbtar 06yyeHus no Teme WHTepnpeTnpoBaTth pe3ynbTaTbl NPOBEAEHHOTO

O103KONOrMYecKoro JKCNepnumeHTa C UCNoJib30BaHUEM
KOJIN4YeCTBEHHbIX METO40B

06wme KoMneTeHLUUu

0K 01, OK 02, OK 04, OK 07

YyebHO-MCCNen0BaTENbCKUIA MPOEKT ABNAETCSA OCHOBHBIM CNIOCOOOM OLEHKM
pe3ynbTaToB 00y4YeHUs, cPOPMUPOBAHHBIX Yy 0OYYAIOWMXCA B XOAE OCBOEHMA
pa3gena 6 “buoskonornyeckne nccnepoBaHma”.

Cpenn pasnuMyHbIX TEXHONOrMN MPOEKTHoe obyyeHne obnagaeT psAaom
nossonser obyyatouemycs CaMOCTOATENbHO (npu
KOHCYNbTaTUBHOW NOLAEpXKe npenopasatens) pobbiBaTb 3HaHWA, paboTas c
MHOTOYUC/IEHHBIMU UCTOYHMKAMU UHbOpPMaLMKU, npubopamm M NnabopaTopHbIM

npenMyLLecTs:
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060pyAoOBaHWEM, U OAHOBPEMEHHO B [€/0BOM OOLWEHUU C OAHOrPYNMHUKAMK
pa3BMBaTb KOMMYHUKATUBHbIE YMEHUA U HABbIKK.

[ns yyebHO-MCCNe[0BATENbCKOMO NPOEKTA B pamMKax buonorun Hambonee
onTUMasnbHa rpynnosas ¢opma paboTbl Haf, NPOEKTOM.

Tembl  y4ebHO-UCCNE[OBATENLCKOTO  MPOEKTa, NPUBELEHHbIE  HUXKE,
ABNAOTCA MPUMEPHLIMU U MOTYT ObITb MOAEPHU3MPOBAHbI NOJ PErvoHabHbIE
0COBEHHOCTM M C  yyeTOM  MOJyYaeMon  yyawmmuca  npodeccueil
(cneunanbHOCTbIO):

[lpuMepHble TEMATUKM y4ebHO-1CCNea0BaTeNbCKOr0O NpoeKTa:

1. OueHka KayecTBa aTMOChepHOro BO3ayxa

2. OueHKa KayecTBa NOYB METOLOM (PUTOTECTMPOBAHUA

3. OueHkKa KayecTBa BOA NOBEPXHOCTHbIX BOLOEMOB NO
opraHonenTuyeckum n hU3nKo-xMMMYeCKUM CBOMCTBAM

4. Bnuauue NAB Ha pocT 1 pa3BuTHe CEMAH BbICIINX PacTEHUI

5. BnusHue coneBoro 3arpsA3HeHUs Ha POCT U pa3BUTUE CEMAH BbICLINX
pacTteHun.

CTpyKTypa y4ebHO-MCCNeA0BaTENbCKOTO NPOEKTA BKAIOYAET NATb OCHOBHbIX
jTana.

OcHOBHble WarM nepBOro 3Tana BbINOJHEHUA NpoeKTa: 060CHOBaHME
aKTyanbHOCTM BbIOPAHHOM TeMbl, BblABNEHWE NpPobAEeMbl  MCCNefOBaHMUS,
copMynMpoBaHUe rUNoTe3bl, MOCTAHOBKA LENU W 3afjay ucciefoBaHus, Bblbop
MeTOJ0B UCCNeA0BaHUA, BbIOOP TOUeK 0TOOPA NPO6 HA TEPPUTOPUM UCCNELOBAHNUS,
onpefeneHue hopMbl NpefCTaBAeHNA Pe3yNbTaToB UCCNEeL0BAHUA, OnNpeaeneHne
3TanoB M COCTaB/IeHME NaaHa UCCNeaoBaHuUA.

Btopoit 3Tan BKnoyaeT B cebs NOAroTOBKY HEOOXOAMMOW MNOCyAbl W
maTepuana [fna 3KCNepuMeHTa, NPOBEAEHWE 3KCNEepUMEHTa, NepuUoLUYECKYH
NpoBepKa TeyeHus 3kcnepumeHta/ cbop matepuana B BbIOpaHHbIX TOYKax 0TOOpa
npoo.

B nepuop TpeTbero 3tana nposefeHMs 6MOIKONOrMYECKOTO UCCNEA0BAHMSA,
obyyalolMecs noayyalT NEepPBUYHbIE 3KCNEPUMEHTANbHbIE [AHHbIE, MPOBOAAT
CTAaTUCTUYECKYID 06pabOTKY NONYYEHHbIX AAHHbIX, MPOBOAAT aHANN3 PA3/NYHbIX
WCTOYHUKOB MH(OPMALMM B paMKax TEMbl NPOEKTa.

Ha yetBeptom 3Tane, obyyalowmecs BbIABNAIOT 3aKOHOMEPHOCTU Mexay
nccnepyembiMu 06bEKTAMM, MPOLLECCAMU U ABNEHUAMU, GOPMYNUPYIOT BbIBOLbI U
pa3pabaTbiBalOT NPOrHO3bl, NPOBOAAT OLEHKY KayecTBa uccieayemoro o6bekta no
pe3ynbTaTaM 61O3KONOrMYECKOro aHanmsa.

Ha 3aBepwatouwem 3Tane npoBoaUTCA OdOpMAEHUe pe3ynbTaToB
BbINOSIHEHUA y4ebHO-UCCNeA0BaATENbCKOrO NPOEKTa B COOTBETCTBUM C 3aiaHHbIMM
TpeboBaHUAMU M NpeAcTaBNeHNe pe3yibTaToB Ha 3alMTe NPOEKTa.

MpuBegemM  npumep  ONWCaHWs  3TANoOB  BbINOJAHEHMA  yyebHo-
nccnefoBaTeNbCKOro nNpoekTa:

YBaxkaemble CTyfeHTbl! B pamkax npoekTa BaM HeoOXOAMMO MPOWTM NATH
3TanoB paboTbl HAA y4ebHO-uccnenoBaTENbCKMM MPOEKTOM OT BbIOOpPA TeMbl A0
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ny6aMYHOM 3aLUTHI MONYYEHHOTO pe3ynbTaTa.
Ha nepsom 3Tane:

- chopmnpoBaTb KOMaHAY NpoekTa (2-3 YenoBeka);

- BblOpaTh TeMy yyebHO-UCCeA0BaTeNbCKOrO NPOEKTa;

- 000CHOBATb aKTYaNbHOCTb BbIOPAHHOMN TEMbI;

- BbIABMTb Np06/eMbl UCCNef0BaHus, CPOPMyNMpPOBaThL FrMNoTe3y;

- nopobpaTtb MeTOAbl UCCIe0BAHMA B paMKaxX CBOEro NPOeKTa;

- Bbl6paTh TOYKM 0TOOPA NPO6 HA TEPPUTOPUN UCCNEeL0BAHMSA

- cdopMynMpoBaThb LEN 1 3a[a4M UCCNef0BaHNS;

- COCTaBMTb NaHa UCCNEef0BaAHNUSA.

Ha BTopom 3Tane:

- MOArOTOBWUTb HEOOXOLMMYIO MOCYay U MaTepuana ans
IKCNEPUMEHTa;

- MPOBECTU 3KCNEPUMEHTA, NEPUOANYECKN NPOBEPAS €ro TeyeHune
(Npn panTENbHOM NOCTAHOBKe onblTa)/ cobpath Matepuan B
BblIOpaHHbIX TOYKax 0TOOpa npob.

Ha TpeTtbem 3Tane:

- MONYYUTb NEPBUYHbIE IKCNEPUMEHTANbHbIE JAHHbIE;

- MPOBECTU CTAaTUCTUYECKYI0 06pabOTKY NONYYEHHbIX JAHHBIX;
Ha yeTBepToMm 3Tane:

- BbIAIBUTb 3aKOHOMEPHOCTH,

- copMynmMpoBaTh BbIBOAbLI U AaTb NPOrHO3 UM OLEHKY KAa4yecTBa
nccnepyemoro o6beKTa no pesynbratam 6M0O3KONOrMYECKOro
aHanu3a.

Ha 3aBepwatowem stane:

- 0(hOpMUTb pe3yNbTaTbl BbINOJHEHUS Y4eOHO-1CCNeA0BaATENbCKOTO
NpOeKTa B COOTBETCTBUM C 3alaHHbIMU TPebOBaHMAMY;

- NOATOTOBWTb YCTHOE COOOLWEHMe U Npe3eHTauuto;

- NpeAcTaBWUTb pe3y/bTaTbl BbINOSHEHUA Y4eOHO-UCCNEeA0BATENbCKOTO
NpOeKTa Ha 3awumre.

[p1MMep BbINONHEHUS NPOEKTa:

Ha3BaHue npoekrta: OueHka KayecTBa aTMOC(epHOro BO3fyxa MO XBOE
COCHbl 0ObIKHOBEHHOW.

Mpobnema uccnefoBaHmna: onpeaeneHme MCTOYHUKOB 3arpsa3HeHMs BO3fyxa
Ha TeppPUTOPUM HACENEHHOrO0 NYHKTA Ha OCHOBAaHMKM MPOBEAEHUS 3SKCMpecc-
OLEHKM KayecTBa BO3[yXa NO COCTOSHWUIO XBOW COCHbl OOBLIKHOBEHHOW C
onpeaeneHnem Knacca 3arpssHeHus Bo3ayxa.

Llenb npoekTta: onpeaenuTb 30Hbl PaA3HOW CTEMEHU 3arpsa3HeHus, C
YKa3aHWEM UCTOYHMKA (MCTOYHUKOB) 3arps3HEHMS.

3apauu npoekra:

1. BbibpaTb TeppUTOPUIO UCCIEN0BAHMA U TOYKM 0TOOpA MaTepuana;

2. [poBecTy OLEHKY NOBPEXKAEHMA U YCbIXaHWUA XBOW;

3. Onpepenutsb Knacc 3arpsA3HeHns BO3yXa;
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4. Pa3paboTaTb KapTy 3arpsi3HEHMA BO3Ayxa, Ha KOTOPOW OTMETUTb 30HbI
Pa3HOW CTeneHu 3arpsA3HeHNA BO3AyXa M UCTOYHUKMN 3arpA3HEHNS;

5. [MoaroToBUTb U NY6NNYHO 3aLMUTUTL PE3YNbTaThl NPOEKTA B KOMAHAE.

Pe3ynbTat npoekTHOiA paboTbl 0byyalowerocs:

KapTta cteneHun 3arpsi3HeHHOCTM aTMOCHEpPHOro BO3ayXa Ha TeppUTOpUM
nccnefoBaHMA € YKa3zaHMeM UCTOYHUKOB 3arpsA3HEHUSA; Npe3eHTaLua pe3yabTaToB
nccnefoBaHuA.

®opma npeacTaBieHUsA pe3ynbTaToB NPOEKTHOW PaboThi:

3awmMTta npoekta C MCNOAb30BaHWEM CPefCTB  BU3yanusauum U
AEMOHCTpALUM NPoayKTa.

BoinonHeHune npoekra:

Bonpockl ana gonycka kK npoekTHol pabote
1. ChopmynnpoBathb Lenb NAaHUPYEMOTO 3KCNEPUMEHTA.

2. Kakne nokasartenu ncnonb3yloTca AN OLEHKM KayecTBa aTMOC(epHOro
BO3/yXa N0 COCTOSHUIO XBOM.

3. Kakune UCTOYHMKM 3arpA3HEHNA aTMOCEPHOro BO3yXa €CTb B BalUEM panoHe
NPOXWBAHMA.

4. NepeyncnuTb OCHOBHbBIE 3TANbl ONPEAENEHMA YNCTOTbI aTMOCHEPHOro Bo3ayxa
NO COCTOAHMIO XBOW.

5. Kakue knaccbl NoOBpeXaeHUa XBOM UCNONb3YIOTCA B AAaHHOW MeToAuKe?

6. lepeuncnnte N oxapakTepusymnTe KNaccobl yCbiXxaHUA XBOM.

7. Kakue Knaccol 3arpa3HeHuns Bo3ayxa BblaenstoT?

8. OnuwwuTe npasuna otbopa matepuana.

9. Kakue 3arpasHuTenu Bbi3biBAOT NOBPEXAEHUA XBOU?

10. Kak onpefennTb NPOAOMIKUTENBHOCTb XU3HKU (MaKCMMaNbHbIA BO3PaCT)
XBOU?

11. OT Yero 3aBUCUT BbIOOP PACCTOAHMS MEXAY TOYKAMMU UCCef0BaHNA?

12. XBO0 Kakoro roga Heobxoaumo cobpaTb 4/1s NPOBeLEHNUSA OLEHKMN COCTOAHMUSA
aTmocdepHoro Bo3ayxa?

JTansl npoBefeHMs paboThi:
1. MloaroToBUTENbHbIN:
- BbIOOp TEPPUTOPUM M TOYEK UCCIe0BAHMS;

- cbop maTepuana;
2. KamepanbHas 06paboTka cobpaHHOro matepuana.

1. BbiGpaThb TOYKM MCCNenoBaHUs, NpUMepHO 4 — 5. TOUYKM [LOMKHBI
HAXOAUTCA Ha OfHOI NUHUM MO Mepe YAaneHUs OT NOTEHLMANbHOTO UCTOYHMKA
3arpsA3HeHNUs B Balle MECTHOCTM — HACENEeHHOro MYHKTa, MPOMbILIEHHOTO
NpeanpuaTMA AU aBTomaructpanu. enatenbHo pacnonaratb TOYKWU MO NUHUM
npeobnagatoWmx BETPOB — B Ty CTOPOHY, B KOTOPYIO BETEP CHOCUT NOTEHLMANbHbIE
3arpasHsolLMe BelecTBa.

PaccTosiHue Mexay TOYKAaMWM 3aBUCUT  OT  MOIHOCTU  UCTOYHMKA
3arpssHeHns. Ecnu 310 6ONbIION HACENeHHbI NYHKT C MPOMbIWAEHHbIMY
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npeanpuaATUAMMU U MHOTOYUCIEHHbIM aBTOTPAHCMNOPTOM, TO PACCTOAHUE Mexay
TOYKaMKU MOryT ObITb B mpefenax 1 KM (AanbHAs nnowapka OyneT yaaneHa ot
ropoga Ha 5 km). Ecam 310 Hebonblwas KOTeNbHAas, TO PaAcCTOsIHUE Mexay
naowagkamm moxert coctaBnaTb 400 — 800 meTpos. Ecnun 310 aBToTpacca, 1o 20 —
200 meTpoB (B 3aBUCUMOCTM OT NOTOKA aBTOTPAHCMNOPTA).

2. B kawpoit Touke obcnepoBaHuWs HeobxoaMmo 0ToOpaThb MONOAbIE
AiepeBbs, BbICOTOI 1-1,5 M ¢ 60KOBbIMM Noberamu He MeHee 8.

3. OnucaTb BBITONTAHHOCTb y4aCTKa, NPUCBOWB COOTBETCTBYIOWMIA 6ann (1 —
BbITANTbIBAHUA HET; 2 — BbITONTaHbl TPOMbI; 3 — 0CTaNOCb HEMHOIO TPaBbl BOKPYT
AEpeBbEB; 4 — HET HU TPaBbl, HN KyCTapHUYKOB). [1pyn BLITONTAHHOCTU TEPPUTOPUM,
oueHuBaemon OGannamm 3 wunm 4 oueHKka aTMOC(epHOro 3arps3HEHUs He
BO3MOXHa.

4. Ha BbicoTe cBoero pocta cobpatb € kKaxgoro aepesa (1 gepeBo B 04HOV
Touke) no 30 XBOMHOK (cyMMapHO 150 XBOWHOK). XBOMHKM [OMXHbI ObiITb B
BO3pacTe 2 JIeT, TO eCTb HaA0 6paTb 06pa3Lbl XBOU C N0GEroB BTOPOTo rofa *13Hu
— 119 BCeX TOYeK OAMHAKoBoO puc.l.

MYyTOBKH
boxoBrEe Dobern

=— IIOHEH

oceBol nober
1roga

oceeod mober
2 rofga
oceeol mober
3roga

Puc.1. YacTu BeTBM XBOMHOTrO AepeBa CiyXxalyue GMoOMHANKATOPaMm

5. OueHWTb NPOAOMKMTENbHOCTb MMW3HW XBOW HA BETBW, C KOTOPOW
0TOMPAIOTCA XBOMHKM, O OXBOEHHbIM Y4aCTKaM 0CEBbIX MOOEroB B COOTBETCTBUM C
PUCYHKOM 2.

[MoNiHbIA BO3PACT XBOU OMPeAenseTcs YMCIOM Yy4acCTKOB OCEBbIX NOOEroB ¢
NOJIHOCTbIO COXPAHEHHOW XBOEW NOC JONA COXPAHEHHOMN XBOM Ha chejylollem 3a
HWUM y4acTKe.
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03 I 1,3

2

Puc. 2. Cxema onpegeneHus npoposIKu

6. Mpoby c KaxaoW TOYKM Haao Nom

T€JIbHOCTU XXU3HWN XBOU COCHbI

eCTUTb B OTAENbHbI MakeT (nyywe

byMaxHbI) 1 cpa3y nmoanucatb ero (yKasbiBaeTcsa [aTa; ToYKa oTOOpa; CTeneHb
BbLITONTAHHOCTW Y4acTKa; NPOAOIKUTENBHOCTb XWU3HM XBOWM Ha BETKe, OTKyAa

6epyTca XBOMHKM).
2. lposepeHune onbITOB

2.1. AnroputMm onpegeneHus KnaccoB NOBPEXAEHUA U YCbIXaHUA XBOW

O06opynoBaHue 1 nocyaa

Marepuan

1. Jlyna 1. X8

01 COCHbI B BO3pacrTe 2 neT, He meHee 30 WTyK

2. JlnHeitka unm munnumeTposas bymara

ANropuTM NpoBefEeHMUs onbITa

Bonpocsl 1 3apaHus

1. OcMOTpeTb XBOKO NPY MOMOLLY NIyMbl.

2. Pa3pgennTb BCO XBOIO HA COOTBETCTBYIOWME
Knaccbl MO NpU3HaKaM NMOBPEXAEHMUSA U YCbIXaHNS
COrNacHo OLeHOYHO Tabnuue 1 1 pucyHky 1.

3. MopacunTaTh KONMYECTBO NOBPEKAEHHbIX
XBOMHOK B KaXKOM Knacce.

4. MopcymnTaTth KONIMYECTBO XBOMHOK C MPU3HAKAMU
yCbIXaHUs MO Knaccam.

1. 3aHeCTn faHHble N0 KOAUYecTBy
noBpeXAeHHbIX XBOMHOK B Tabnuuy 2.

2. 3aHeCT faHHble N0 KONMYeCTBY XBOMHOK
C NpU3HaKaMM ycbixaHus B Tabnuuy 3.

2. PaccunTaTb NpOLEHT NOBPEXAEHHBIX 1
XBOMHOK C NpU3HaKaMu yCbiXxaHuA
OTHOCUTENbHO 06Lero KonuyecTsa
CO6paHHbIX XBOMHOK.

OLeHOoYHasA Tabnauua

OueHKa nospexaeHu

Tabnuua 1
A U YCbIXaHUA XBOU
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Knacc nospexpeHus / | Bugbl noBpexaeHuii xsom XapaKTepucTuKa yCbixaHMA XBOU
Knacc ycbixaHus
KN1/KYy1 XBOMHKa 6e3 nATeH HeT cyxux y4yacTkos
Kn2/Ky1 XBOMHKA C HebonbwmM yncnom | Het cyxmx y4acTkoB
MeNKUX NATEH
KN3/KYy2 XBOMHKA C OGONbWMUM YUCIOM | YCOX KOHUMK 2-5 MM
YEPHbIX U KeNTbIX NATEH
-/KY3 - Ycoxna 1/3 xBOUHKM
-/ KY 4 - Ycoxno 6onee nonoBUHbLI XBOUHKN UK
BCA XBOWHKA XeNTas u cyxas
Knacchl MoBpexaeHHA (HEKPO3kI) 1 2 3
Kiacchl yChRIXaHHA 1 1 1 2 3 4

Puc. 3. Knaccol noBpexaeHns 1 yCbixaHUs XBOK
3. 06paboTka pe3ynbTaToB ONbLITOB

Tabnuua 2
Onpe,qeneHMe Knacca noepexaeHusa Xxsou
Knacc KM 1 KN 2 KN 3
noBpexXaeHus
XBOW
Homep XBOMHKM 6€3 naTeH XBOMHKM C HE6ONbLWUM XBOMHKa C 60NbLWMUM
Aepesa YMC/IOM MENIKUX NATEH YMCIOM YEPHbIX U KEeNTbIX
nATeH
wT. % wT. % wT. %
1
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2

3
MecTo otbopa
matepuana
BoiBop: % XBOWHOK — 6e3 nATeH, Ha % HebOonblOoe YNCI0 MENKUX
NATEH XenToro uBeTa, y % MHOro nmsATeH no Bcel anuHe. Takum obpasom,

OOMUHUPYET K/laCC noBpexaeHUsa XBOU.

Tabnuua 3
OnpepeneHune Knacca ycbixaHUs XBOU
Knacc KY 1 KY 2 KY 3 KY 4
noBpeXaeHus
XBOU
Homep Y XBOMHKMN HeT Ycox KoHuuK Ycoxna 1/3 Ycoxno 6onee
nepesa CYXUX y4aCTKOB XBOWHKMN Ha 2-5 MM XBOUHKU NONOBUHBI XBONHKN
nnn BCA XBOUHKa
Hentasa u cyxas
wT. % wT. % wT. % wT. %
1
2
3
Mecto otbopa
MaTtepuana
BoiBop;: % XBOWHOK OTCYTCTBYIOT CyxXue y4acTku, y % yCcox KOHYUK
XBOUHKM, Y % ycoxna TpeTb XBOUHKMY, % XBOWHOK — MOJIHOCTbIO CyXue.

Takum 06pa3oM, AOMUHUPYET __ KNaccC NOBPEXAEHUS XBOU.

CoenaiiTe BbIBOA4 O YMCTOTEe BO3[yXa Ha WUcCieayemoi TeppuTopuu no
Tabnuue 4.

Knacc uyuctoThl BO3fyxa onpefensetca npu nNepeceyeHnn Knacca
NOBPEXAEHUA XBOM Ha noberax 2 rofa Xu3Hu U MaKCMManbHOro BO3pacTa XBOM Ha
BeTKe.

Tabnuua 4.
OnpepeneHue Knacca 3arpAsHeHUA BO3fyxa

Knacc nospexpaeHus xsou Ha noberax 2-roroaa Xu3Hu

MakcumanbHbii
BO3pacT XBOU 1 2 3
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4 I I-1I III
3 I II I -1v
2 II III v
2 - v V-V
1 - v V-VI
1 - - VI

YcnoBHble 0603HaYeHMs Kiacca 3arpsa3HeHus Bo3gyxa: I — wupaeanbHo
yunctbii; IT — ynctbing; 111 — oTHOCMTENBHO YMCTBIN («HOPMaX); IV — 3arpA3HeHH bl
(«tpeBorax); V — rpsasHblil («onacHo»); VI — oyeHb rpasHblit («BpefHO»), (— ) He
BO3MOXHble COYeTaHuUSA.

4. 3asepwalowmii 3tan: Pa3paboTka KapTbl CTENEHM 3arpsI3HEHHOCTM
aTMOC(epHOro Bo3ayxa Ha TEPPUTOPUM UCCNEAO0BAHUA C YKAa3aHMEM UCTOYHUKOB
3arpA3HeHna; npe3eHTauus pe3ynbTaToB MccnefoBaHuA. [MoarotoBka YCTHOrO
CoO00OLIEeHMA 1 Npe3eHTaLuK No pe3yabTaTaM NPOBEAEHHOr0 UCCNeA0BaHUS.

Tpe6oBaHUA K yCTHOMY CO06LWEHUIO:

— NPOLONIKNUTENBHOCTb: A0 10 MUH;

— CTPYKTYpa: KpaTKas aKTyanbHOCTb UCCNEA0BAHMA, TMNOTE3a, LieNb, 3aa4H,
00BbEKTbl U METOAbI, MONYYeHHble pe3yabTaThl U UX 0bCyxaeHe (NpeacTaBneHue
NPOLYKTa), BbIBOAbI.

Tpe6oBaHUA K CTPYKTYpe Npe3eHTauuu:

1. TutynbHbIi cnaia. B BepxHei yacTu cnanga HeoOXOAMMO OTPa3uTh
WHdopmaunto 06 o6pa3oBaTenbHOW OpraHM3auuMu, B KOTOPOM
NpoOBOAMAOCH MUCCnefaoBaHue. B ueHTpanbHOW 4acTu cnanpe
YKa3blBAETCS TeMa y4eOHO-UCCNe0BaATENbCKOTO NPOEKTA. B HUXKHEN
4acTM CnpaBa YKa3blBAKTCA YYAaCTHUKM NPOEKTA, BbINONHABLINE
paboty;

2. AKTyanbHOCTb;

[nnoTesa, uensb, 3a0auu;

4. 06beKTbl M meTofbl MccnepoBaHus (MoryT ObiTb pa3buThl Ha ABa
cnaipa u 6onee);

5. Pe3ynbTaTthl uccnepoBaHuil. MoryT ObiTb npeacTaBneHbl B BUAE
PUCYHKOB, rpacdukos, poTorpacdunit, TabNuL, KOTOPbIE AOMKHbBI UMETb
CKBO3HYI0 HyMepaLmio U Ha3BaHMe. KONUYECTBO C1ailg0B 3aBUCUT OT
o6beMa MaTepuana, Ho He 10JIXXHO NPUBbLIWATL OTBEIEHHOr0 BPEMEH U
Ha coobueHne. MoxHO NnpeAcTaBNATL MaTepuan He B NOJHOM 06beMe,
a TOJIbKO CaMbl BaXKHble MOMEHTbI;

6. BbiBOabI;

7. 3aknwouutensHbin (“bnarogapto 3a BHumaHue” wmnu “Cnacmbo 3a

w
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BHUMaHue").
[ins co3paHus KayecTBEHHOW npe3eHTauuu HeobxonuMmo cobntofath pag

TpeboBaHUiA:
06wue 5. [pe3eHTauunsa QOMKHA HAYMHATLCA C TUTYNBHOTO CNAnA3,
TpeboBaHus rae yKasblBaeTcs TeMa, CBeAeHus 06 aBTope 1 T.M.
6. Ha cnainpgax Heo6xonMMo pa3melaTb TONbKO TE3MUCHI,
KNnioyeBble CNOBa, rpadmyeckne matepumansl (CXemsl,
PUCYHKH, Tabaunubl, poTo 1 T.M.).
7. Wcnonb3oBaTb eAnHbINA CTUIb OPOPMNEHUA.
8. KonnyectBo cnaifoB AOMKHO ObITb AOCTATOYHLIM - ANSA
PACKpbITUS TEMbI, HO He 6onee 20-Tu.
W pndThi 6. Cnepyet MCNONb30BaTb CTAHJAPTHbIE, WMPOKO
pacnpocTpaHeHHble wWpudThl, Takne kak Arial, Tahoma,
Verdana, Times New Roman, Calibri n ap.;
7. Pasmep wpudTa Ons 3aronoBKOB — He MeHee 24, AnA
nHpopmaumm He meHee 18.
8. He pekomeHpayeTca UCNONb30BaTh pa3Hble TUMbI WPUGTOB B
OLHOWM Npe3eHTauuu.
9. lna BblgeneHua uHdboOpmauun cnefyetr MCNOAb30BATH
XUPHBINA WpPKUPT, KYpCUB AN NOJYEPKUBAHME.

10. He 3n0ynotpebnaTb NponucHbIMKU ByKBaMU.
®oH 3. XenatenbHo wucnonb30BaTb OJHOTOHHLIN (DOH HeAPKUX

nacTesbHbIX TOHOB.

4. [Ina poHa npeanoyTUTeNbHbl XONOAHbIE TOHA.
Wcnonb3oBaHue | 3. Ha oaHOM cnaiiie peKoMeHayeTcs UCnoib3oBaTh He Gonee
LBeta 3-X UBETOB: O4UH AaNnA poHa, OAUH ANA 3aroN0BKa, OAUH ANd

TeKCTa.

4. [Ina poHa 1 TeKCTa UCNONb30BaTb KOHTPACTHbIE LiBeTa.
[lpeactaBneHune | 4. PeKkomeHpyeTca  MCNONb30BaTb  KOPOTKME  CnoBa U
MHpOopMaLUK npeaioXxeHus.

5. MMHMMKM3MpPOBATL  KONMYECTBO  NPEANoroB,  Hapeuui,

npunaratenbHbiX.

6. 3aronoBKM JONXKHbI NPUBAEKATb BHUMAHUE ayauTOpUH.
06bem He cTouT 3anonHATb OAWMH Cnaing CAUIWKOM OONbLIMM
MHpOopMaLUK 06beMOM  MHGOpMALMM:  NOAM  MOTYT  eMHOBPEMEHHO

3anOMHUTbL He Bonee Tpex haKToB, BbIBOAOB, ONPeAeNeHNil. -
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2.2. OueHoyHble cpeactBa py6exHOro (TeMaTU4yecKoro) KOHTpons no
aucumnnuHe «buonorua»

Py6exHblit KOHTPONb No AucuunanHe «buonorus» nposoautcs B thopme
KOHTPO/IbHbIX PaboT Ha OTAENbHbIX 3aHATUAX MOCNE 3aBEPLIEHUs W3YYeHUs
nepBoro, BTOPOro, TPETbero 1 YeTBepToro pasaenos. locne 3aBeplieHns NATOro
pa3gena pybexHbll KOHTPONb MPOBOAMUTCA B dopMe 3aWuThl  Keiica:
NpeACTaBNeHUA pe3ynbTaToB pelleHns KeilcoB (BbICTYNNEHWE C Npe3eHTauuel).
Py6exHblit KOHTPO/b WECTOro pa3dena NnpoBOAUTCA B (hopme 3aluThl NPOeKTa:
NpenCcTaBNeHUA pe3ynbTaToB BbINOJHEHMA Y4eOHO-UCCIen0BaTENbCKOrO NPOEKTa
(BbICTYNNEHME C Npe3eHTaLuneR).

[lpuBeaem npumepbl 3afAaHUi AN KaXa0ro TMna pybexHoro KOHTposs.

1. KoHTponbHas paboTa “MonekynapHbIi ypoBEHb OpraHU3aLum Xueoro”.

B pesynbTaTe ocBoeHWs nepBoro pasgena “Knetka — CTpYKTypHo-
(yHKLMOHaNbHAA eauHMLA XMBOro” obyyalolmecs cMOryT:

— XapaKTepn30BaTb CTPoeHMe U hyHKLMU OCHOBHbIX 6MONOMMEPOB, KNETKM
N ee CTPYKTYPHbIX INEMEHTOB;

— onpefenaTb pe3ynbTaTbl M3MEHEHUS FeHeTUYECKOro Koja B npoleccax
MaTPUYHOTO CUHTE3a;

—  OpraHu3oBblBaTb  HabnogeHue  OuoNOrMYecknx 0OBEKTOB  Ha
MOJIEKYIAPHOM W KNIeTOYHOM YPOBHE.

KoHTponbHas paboTa npeacTtaBnser coboil 3agaHus B TecToBoW (opme
Pa3/IMYHOTO YPOBHA CAOXHOCTU: “Hu3KkMi”, “cpepHuin” wn  “Bbicokmnit”. B
3aBMCMMOCTM OT TWNA M TPYAHOCTM 3afaHUA €ro BbINONHEHWE OLEeHMBAETCH
pa3HbiM 4yucioM 6GannoB. BbinonHeHMe KaXAaoro 3afaHus “HU3KOro” ypoBHS
CNOXHOCTW oueHuBaeTca 1 6annom. 3a BbiNoSIHEHWE 3afiaHuil “cpeaHero” ypoBHs
CNOXHOCTW B 3aBUCUMOCTM OT MOSIHOTbI U MPaBUAbHOCTY OTBETA NPUCBANBAETCS A0
2 6annos.

K 3apaHuio “BbICOKOr0” YPOBHS CNOXHOCTU OTHOCUTCS pelueHune 3agay. Mpu
NPaBUIbHOM pelleHnn 3aaaHnin “BbICOKOr0” ypoBHA NpucBanBaetcs 3 banna.

3agaHus Bcex YpoBHEN CNOXHOCTM NPOBEPSIOTCA aBTOMATUYECKU.

PacnpeneneHue 3agaHMid N0 YPOBHAM  CJIOXHOCTM NpPeACTaBNEHO B
cnepyollen Tabnuue:

YpoBeHb bann MpoueHTHOe Tun Bonpocos
CNOXHOCTH coaepxaHue

3aflaHus 3alaHUM

Huskui 1 65% - 3ajaHnA C BLIOOPOM 0HOTO

NpPaBUNIbHOTIO OTBETA

CpepHui 2 15 % - MHOXECTBEHHbI1 BbIOOP;
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- BONpPOCHI Ha ynopago4yneaHne Unu
YCTaHOBJIEHNE ﬂpaBMﬂbHOVI
nocnenoBaTesibHOCTU

Boicokui 3 20 % - CUTYaLMOHHbIe 334341 Uau BOMPOCH
npeaycMaTpuBatoLMe pa3BepHYTHIN
oTBeT

Kputepun oueHmMBaHUA pyOeXHON KOHTPOJIbHOM paboThi:

OueHka MpoueHT BbINONHEHUA
“oTAnyno” 85-100%
“xopowo” 70-84%

“ypoBneTBopuTeNbHO” 50-69%
“HeypoBneTBOpPUTENBHO” MeHee 49%

1. A3oTuctoe ocHoBaHue ageHuH B monekyne [JHK komnnemeHTapHo...
) TyaHuHy;

) LUTO3UHY;

) ypauuny;

4) TAMUHY.

2. K nypMHOBbIM a30TUCTBIM OCHOBAHWUAM OTHOCATCA. ..
1) af€HUH 1 ryaHuH;

2) T'yaHWH W LUTO3MH;

3) UMTO3MH U ypauun;

4) ypauun n afeHuH.

3. Boibepute pyHkumno nPHK?

1) xpaHeHue reHeTUYeCcKon MHdopmaumuu;

2) TPaHCNOPT aMMHOKUCNOTHI B pubocomy;

3) BXOAMT B cOCTaB puboCOM;

4) nepeHoc reHeTuyeckoi nugopmaumio ot JHK k pubocome.

4. KneTku 3yKapumoT He cofiepar...
) NU30CoM;

) pu6ocom;

) Me30CoM.;

4) komnnekca lonbgxu.
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5. KneTkn npokapuvoT cofepxar...
1) KNETOYHbIN LeHTp;

2) 3HAONNA3MATUYECKYIO CETb;

3) pu6oCoMbl M ME30COMBI;

4) komnnekc [onbKM 1 NM30COMBI.

6. Kakue opraHouabl BCTPEYAIOTCS TOMIbKO B PacTUTENbHBIX KieTKax?
1) 3aHponnasmaTyeckas cetb;

2) nnacTuapl;

3) MUTOXOHAPUU;

4) komnnekc lonbaxu.

7. B meTacha3zHoi xpomocome BbIeNAoT. ..
1) nneymn u LeHTpOCOMY;

2) LEHTPOCOMY U LEHTPUONK;

3) LEeHTPMONK N LEHTPOMEPY;

4) LLeHTpOMepY U nneyu.

8. K aBToTpodham oTHocAaTcA...
1) BupycChI;

2) XeMOCUHTe3Upylowwme 6aKTepuu;

3) rpubbi;

4) napasuTuyeckue 6akTepuu.

9. TpaHckpunuua — 370...

1) cBA3bIBaHNe amuHOKMcnoThl € TPHK;
2) NnepeHoC aMUHOKUCNOTbLI B pubocomy;
3) yaBoenune monekynsl HK;

4) cuHte3 uPHK Ha matpuue JHK.

10. Ecnu koaupytolas 6enok yacTb reHa cogepxut 6000 nap HyKnIeoTUaoB, TO
CKONIbKO aMUHOKMC/IOT B KOAUPYEMOM Monekyne benka?

1) 100;

2) 500;
3) 1000;
4) 2000.

11. Kakune u3 nepeyncieHHbix 601e3Hel, BbI3bIBAIOTCA BUPYCaMn?
a) Tybepkynes u audtepus;

6) Oudtepus v CNNL;

B) CMMAL, v rpunn;

r) rpunn v Ty6epkynes;
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12. B pe3ynbTare nepsoro fieNeHus Meino3a NnpouCxXoamT:
a) ysenuyeHune Habopa xpoMoCoM;
6) ymeHbleHne Habopa XpOMOCOM;

B) COXpaHeHME NCXO0OHOTO0

Habopa XpoMOCOM.

13. Yto npoucxoguT B aHadase II meito3a?
1) cnupanu3aums XpoMoCcom;
) PacxoXpAeHue K Noicam ABYXPOMATULHbIX XPOMOCOM;
3) pacxoxpaeHue K noaocam Xxpomarup;
4) pacnonoxeHne xpoMOCOM B MIOCKOCTU 3KBATOPA KNETKMH.

14. YcTaHOBUTE COOTBETCTBUE

OpraHong

OyHKLUSA

1) pubocoma

A) nepeBapuBaHue 0TMepLINX KNETOK

2) xnoponnacTsl

b) poTocuHTes

3) An3ocomsl

B) cuHTe3 benka

4) ueHTpuonu

) obpa3oBaHMe BepeTeHa AeNeHus

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

15. BblbepuTe XMMUYECKME 3NEMEHTbl KNEeTKW, KOTOpble BXOAAT B COCTaB

OpraHMYecKux BeLLecTB:

1) Kanbumn;
)yrnepon,

3)

4) Bonopon,

5) Kucnopo,q,

6)

7)

16. YcTaHOBUTE COOTBETCTBUE

[pynnbl aMUHOKMCOT MpepcraButenu

1. HenTpanbHble

A) rnytamnHoBas kucnota

2. Kucnble

B) nu3suH
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3. OcHoBHble B) anaHuH

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

17. B monekyne OHK Hykneotuabl, cogepxawue apeHuH, coctaBnsaiot 10%.
CKONbKO MPOLEHTOB B AAaHHOW MOJIEKYNE HYKIEOTU0B, COAEPKALLMX LUTO3NH?

1) 10;

2) 20
3) 30;
4) 40
18. B monekyne PHK Hykneotuasl, cogepxawme ypauun, coctaBnatoT — 30% u
apeHnH — 40%. CKonbKO MPOLEHTOB afeHUNOBbIX HYK/EOTULOB COAEPKUTCA B
uenu AHK, KomnnemeHTapHOM TOW, Ha KOTOPOM CMHTe3uMpoBanach 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Yyactok monekynel [JHK coctout n3 60 nap Hykneotuaos. Onpegenute onunHy
3TOro yyactka (paccrosHue mexay Hykneotuaamu B IHK coctasnsaet 0,34 Hm)

1) 20,4;

2) 24;

3) 10,2;

4) 30.

20. ®parmeHT monekynbl JHK copeput 1230 HyKneoTUaHbIX 0CTaTKOB. CKONbKO
aMUHOKWCNIOT OyaeT BX0AMTh B COCTaB 6enka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3aWwuTa KeilcoB: NpeacTaBNeHUe Pe3yNbTaToB PelleHNs KeilCoB.

3awmuta Keica sABnseTcAs pyOeXHbIM KOHTPOJEeM Mo NATOMY paspeny
“Buonorus B XXn3Hn", B pe3ynbTaTe 13yYeHUs KOTOPOro obyyatowmecs CMOryT:

— QaHaNM3MpoBaTb 3TUYECKWE aCMeKTbl COBPEMEHHbIX MCCIEA0BaHWUN B
06nacT 6BUOTEXHONOTMU U TEHETUYECKMX TEXHONOTUIA.

[ns 3awuTel Keiicos obyyatowmmcs Heobxonmmo B pamkax BCP nogrotosuts
YCTHOE co00bLLeHMe NO pe3ynbTaTaM pelleHns Keilca C NOATOTOBKOM Npe3eHTaluii.

KpVITepVIVI OUEeHUBAHUA YCTHOIO COO6LLI,€HVIHZ
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Bannsbl

Kputepuu
OLEeHUBAHMA
1 6ann 2 6anna 3 6anna
1. CooTBeTcTBME CofiepKaHue foknapa COAepxaHue COAepxaHue
COAepXaHua fOKNaAa | Nnb YaCTUYHO AOKnaga, 3a AOKaAa
3anABNEHHOI Teme COOTBETCTBYET NCKNIOYEHNEM COOTBETCTBYET
3anABNEHHOI Teme OTAENbHbIX 3anBJIeHHOI Teme u
MOMEHTOB, B MOJIHOW Mepe e€’
COOTBETCTBYET packpbiBaeT
3anABNeHHO Teme K
B NONHOW Mepe e€’
pacKpbiBaeT
2. CteneHb pacKkpbiTa Manas 4yacTb Tema pacKpbiTa Tema pacKpbiTa

PACKPLITUSA TEMBI

TeMbl; MOUCK
nHdopmaumn npoBeséH
NOBEPXHOCTHO; B
W3N10)KeHUW MaTepuana
OTCYTCTBYET JIOTUKA,
AOCTYMHOCTb

XOpOLLO, HO He B
NoJIHOM 0ObEMeE;
WH(opMaLUm
NpeAcTaBieHo
HeJ0CTAaTO4YHO; B
OTAENbHbBIX CNYYanx
HapylleHa NoruKa B
U3N0XKEHUU
matepuana, He
COBCEM [J0CTYMHO

MOJIHOCTbIO;
npefCcTaBneH
060CHOBAHHbI
06bEM
nHbopMaLnm;
U310XKeHNE
maTepuana
NOTUYHO, BOCTYMHO

3.YMeHMe BOCTYNHO U
NOHATHO Nepeaathb

cofepXaHue foknaaa
B BUJle Npe3eHTaL K

U3 NpeAcTaBieHHOM
npe3eHTaLun He COBCEM
NOHATHA TEMATUKA
NcCnefoBaHUs, eTanu He
PacKpbITbl

Ha OCHOBe
npeacTaBneHHON
npe3eHTauum
dbopmupyetcs
obliee NoHUMaHMe
TEeMaTUKK
nccnepoBaHuA, HO
He ACHbI getanu

Ha OCHOBe
npeacTaBneHHON
npe3eHTauum
dbopmupyetcs
NONHOE NOHUMaHne
TEeMaTUKK
nccnepoBaHus,
PacKpbITbl AeTanu

OueHute npe3eHTaunio no cnegyrwnum Kputepmnuam:

Kputepuu oueHuBaHus

Bannbl
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nosfHoTa
MCNoNb30BaHMUS
yuyebHOro matepuana

NHopmaLus,
ncnonb3yemas B
npeseHTaLum, He
OTHOCUTBCA K Teme

WH(opmaLus,
npeAcTaBieHHas B
npeseHTaLum,
OTHOCUTCS K TEME,
HO HE0CTAaTOYHO
NOJIHO pacKpbIBAIOT
ee coaepxaHue

npe3eHTaLus
COAEPKMUT NOJHYIO U
YeTKylo
nHdopmauuio,
AOCTATOYHYIO ANA
dbopmupoBaHusa
npeacTaBneHuns o
Teme

NIOTUKA U3NIOKEHUS
matepuana B
COOTBETCTBMM C NNAHOM
N TEMOW 3aaHus

Marepuan
npe3eHTaumun He
COOTBETCTBYET TEME,
nnaHa Het

MaTtepuan
npe3eHTauum
4aCTUYHO
COOTBETCTBYET TEME
3aiaHus, nnaH
NOCTPOEH HE TOYHO

maTepuarn,
NnpuBEAEHHbIN B
npe3eHTaumm
NOJHOCTBIO
COOTBETCTBYIOT TEME
3aflaHuna u
COCTaBNE€HHOMY
naaHy

TEPMUHONOTMYECKasn 1
opdorpaduyeckas
FPaMOTHOCTb

B Npe3eHTaumu
NpUCYTCTBYIOT
opdorpaduyeckue
OWMOKK, He Bce
TEPMUHbI NPUMEHEHbI
no CyllecTBy

B Npe3eHTaLum
NPUCYTCTBYIOT

opcorpadumyeckue
OLWMNOKM, TEPMUHDbI
NPUMEHEHbI BEPHO

B Npe3eHTaLum
OTCYTCTBYIOT

opcorpadumyeckue
OLWMNOKM, TEPMUHDbI
NPUMEHEHbI BEPHO

dKKYpPaTHOCTb U
OPUTUHANbHOCTb
NOCTPOEHMUA

npe3eHTayus
nocTpoeHa 6e3 yyeta
KOMNO3WULWUM CNaingos.,
6e3 cobnoaeHuns
Tpe6oBaHU K
wpudTtam un
LLBETOBOMY
odopmneHunio

npe3eHTaLus
NOCTPOEHa C y4YeToM
TpeboBaHuii K
oopMieHuto, HO
HEeT eJMHOro
odopmneHus
cnanpos

npe3eHTaLus
NOCTPOEHa B
NONHOM
COOTBETCTBUU C
TpeboBaHUAMY
odopmneHus,
MCNoNb30BaH
OPUTUHANbHBIN
NoAxo4 K
oopmneHuto
cnanpos

LLikana nepesofa 6annoB B OTMETKY

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

MeHee 6 6anN0B UM OTCYTCTBUE PabOThI - «2»

3. 3awuTta npoekTa: npeacTaBieHue pe3ynbTaTOB BbINONHEHUA y4ebHO-
UCCNe[0BaTENbCKOrO NPOEeKTa.

3awmMta npoekTa ABAAETCA pyOeXHbIM KOHTPOJSEM MO WeCToMy pasgeny

“Buoakonormyeckue
obyyalolecs CMOryT:

uccnepoBaHua”, B

pe3ynbTaTe

n3yvyeHuns

KOTOpoOro
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— ONMUCbIBATb METO bl OMO3KONOTNYECKUX nccnenoBaHui;

— NAaHMPOBaTb OMO3IKONOTMYECKN A IKCNEPUMEHT;

— NPOBOAMNTL OUOIKONOTMYECKUIN IKCNEPUMEHT;

— UHTEPNpPeTUPOBATL pe3y/bTaThl NPOBELEHHOTO 6MO3KONOrNYECKOTO
JKCNepUMMeHTa C UCNOb30BaHUEM KONUYECTBEHHbIX METOAOB.

Ons  3awutbl NpoekToB obyyalowmmcs Heobxoaumo B pamkax BCP

noArotoBuUTb YCTHOE COO6LI.I,€HVI€

no pe3yibTaTaM

nccnenoBaTeNlbCKoro NpoeKTa C I'Ip€3€HTaLI,Ml7I.

BbIMOJIHEHUA y‘-IE6H0-

Tpe60BaHVIF| K Mnpe3eHTaunn wu COO6LLI,€HVHO ONnnucCaHbl B NpuMmepe
BbINMOJIHEHWUA yqe6H0-MCCﬂe,ﬂ,OBaTeﬂbCKOFO NpoeKTa.
Kputepun oueHMBaHUA YCTHOTO COOOLWEHNA:
bannsbl
Kputepuu
OLeHMBaHUA
1 6ann 2 6anna 3 6anna
1. CooTBeTCTBME coaepxaHue aoknaga coaepxaHue coaepxaHue
COAEepXaHUa AOKNaAa | NULWb YAaCTUYHO noKnaaa, 3a LoKNnaga
3asaBlieHHON Teme COOTBETCTBYET UCKNIOYEeHneM COOTBETCTBYET
3asaBleHHOU TeMe OTAeNbHbIX 3asABNEHHOW TeMe U
MOMEHTOB, B NONHOW Mepe eé
COOTBETCTBYET pacKpbiBaeT

3anBJIEHHOI TeMe W
B MOJIHON Mepe eé
pacKpbiBaeT

2. CteneHb
PaCKpbITUS TEMbI

pacKkpbiTa Manas 4yacTb
TEeMbl; NOUCK
nHcbopmaLum npoBeséeH
NOBEPXHOCTHO; B
M3N0XeHWN matepmana
OTCYTCTBYET NOTUKa,
LOCTYMHOCTb

Tema pacKpbiTa
XOpOLWO, HO He B
NosIHOM 00bEME;
MHpopmaLum
npeacTaBieHo
HeAOCTaTO4YHO; B
OTAENbHbIX CyYanx
HapylleHa NoruKka B
N3N0XKEHUU
maTepuana, He
COBCEM [OCTYMHO

Tema pacKpbiTa
NONIHOCTbIO;
npeacraBfieH
060CHOBaHHbI
00bEM
nHdopmauuu;
U30XKeHNE
maTepuana
NOTUYHO, AOCTYMHO

3.YmMeHue JoCTynHO U
NOHATHO NepepaThb

n3 I'Ipe,U,CTaBJ'IeHHOﬁ
npeseHTaymMm He CoBCceM
MOHATHA TeMaTnKa

Ha OCHOBe
npeLCcTaBAeHHOI
npe3eHTaLum

Ha OCHoBe
npeLCcTaBAeHHOI
npe3eHTaLum
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coaepxXaHue noKnaaa
B Bnae npe3eHTaunu

nccnefoBaHuUs, eTanu He
PacKpbITbl

dbopmupyetcs
obuiee NoHUMaHKe
TeMaTUKM
nccnefoBaHus, HO
He ACHbI AeTanu

dbopmupyetcs
NoNHOE NOHUMaHWe

TEMATUKM
nccnef0BaHus,
PACKpbIThI f1eTanu

OueHunTe npe3eHTaLmMIo NO CNefyLnM KpUTepuam:
Kputepuu oueHusaHus Bannsbl
0 1 2
nofsHoTa MHopmaLus, WH(opMaLus, npe3eHTauus
MCnonb30BaHuA ncnonb3yemas B npeacTaBieHHas B COAEPXKMUT NOJHYIO U
yuyebHOro matepuana npe3eHTauum, He npeseHTaumm, YETKYH
OTHOCUTLCA K Teme OTHOCUTCH K TeMme, WHdbopMaLuto,
HO HeJ0CTaTOYHO AOCTATOYHYIO ANA
NOMHO PacKpbIiBaloT | hopMMpPOBaHUS

€e copepxaHue

npeacraBieHnsa o
Teme

NOrMKa N3noXeHus
MaTtepuana B

1 TeMoW 3apaHus

COOTBETCTBUUN C MJIAHOM

Marepuan
npe3eHTaumumn He
COOTBETCTBYET TEME,
nnaHa Het

Marepuan
npe3eHTauum
4aCTUYHO
COOTBETCTBYET TEME
3afiaHus, nnaH
NOCTPOEH HE TOYHO

matepwarn,
NpUBEAEHHbIN B
npe3eHTauum
NONHOCTBHO
COOTBETCTBYIOT TEME
cEVWELTERY
COCTaBJIEHHOMY
nnaHy

opdorpaduyeckas
FPaMOTHOCTb

TEPMUHONOIrMYeCKasa u

B Npe3eHTaumu
NpUCYTCTBYIOT
opdorpaduyeckue
OWMOKK, He Bce
TEPMUHbI NPUMEHEHbI
no CyllecTBy

B Npe3eHTauuu
NPUCYTCTBYIOT

opcorpadumyeckue
OLWMNOKM, TEPMUHDbI
NPUMEHEHbI BEPHO

B Npe3eHTaumu
OTCYTCTBYIOT

opcorpadumyeckue
OLWMNOKM, TEPMUHbI
NPUMEHEHbI BEPHO

dKKYpPaTHOCTb U
OPUTUHANbHOCTb
NOCTPOEHMUA

npe3eHTayus
nocTpoeHa 6e3 yyeta
KOMNO3WULWUM CNainfos.,
6e3 cobnopeHus
TpeboBaHUi K
wpndTam un
LBETOBOMY
oopmieHunto

npe3eHTaLus
NOCTPOEHA C YyYETOM
TpeboBaHuii K
oopMIeHuIo, HO
HeT efMHOro
odopmneHus
cnanpos

npe3eHTaLus
NOCTpOeHa B
NOSHOM
COOTBETCTBUU C
TpeboBaHMAMY
odopmneHus,
NCNoNb30BaH
OPUTUHANbHbIN
NoAxopA K
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oopmaeHuto
cnanpos

Kputepuu oueHnBaHus 3awuTel NpoekTa: 6annbl 3a ycTHoe coobuieHue u

npe3eHTaunio CYyMMUPYIOTCA. OLleHKA BbICTABNIAETCA B COOTBETCTBUN CO WKanon:

17-15 6annos. - «5»

14 - 9 6annoB - «4»

8-6 6annoB -«3»

MeHee 6 6annoB UK OTCYTCTBUE PABOTHI - «2»

50




2.3. OueHoyHble cpefcTBa NPOMEXYTOYHOU aTTecTauuu nNo AUCUUNIUHE
«buonorusa»

[pomexyToUYHas KOHTpOb No gucumniunHe «bnonorua» nposoguTca B Buge
NMUCbMEHHOI UTOrOBOW KOHTPOJIbHOW paboTbl. KoHTposbHAsA paboTa BKAOYAET B
cebs [,Ba TMNA 33aJaHMWiA: TECTOBbIE BONPOChHI, HANPaBJeHWE HA NPOBEPKY YCBOEHUS
TeopeTM4yecKoro matepuana, v 3afayv 1 3ajaHusa, Hanpas/ieHHble HAa NPOBEpPKY
ChOpPMUPOBAHHOCTM NMPAKTUYECKUX YMEHUN.

Yactb 1 copepxut 15 3agaHuit ¢ BbIGOPOM OLHOrO BEPHOrO OTBETa M3
yeTbipex 1 10 3agaHnin c BHIBOPOM HECKONbKMX BEPHBIX OTBETOB, HA COOTBETCTBUS
OMoNOrMYecKkx 06LEKTOB, NPOLLECCOB U ABNEHUHN.

Yactb 2 copepXuT 4 3agayn M3 pasHbiXx TeM AUCUUNAUHBI U 1 NPaKTUKO-
OpPMEHTUPOBAHHOE 3afjaHue, (POpMUPYEMON B COOTBETCTBUM C METOLUYECKMMU
pekoMeHZaumAaMu.

B 3apaHusx 1-15 BblbepuTe ofuH NpaBUIbHbINA OTBET:

1. XUMNYECKYHO OCHOBY XPOMOCOMbI COCTABJIAET MOJIEKYJIA
) A€30KCMPUOOHYKNENHOBOW KMCOTHI
) pOOHYKNENHOBOW KUCNOTHI
) niunupa
) nonucaxapvaa
YOANEHWE QUMEPOB TUMWUHA B MOJIEKYJIE OAHK MPOUCXO4WT B NMPOLECCE
) TpaHcBepCuu
) penapaumuu
) pennukaumuu
4) TpaHchopmanmm
3. 011 OBPA30BAHUA NUNNAHOI0 5NUCN0SA BAXHbI B3AUMOAENCTBUSA
MEXIY MONTEKYNTAMU NN 0B:
1) BOBOPOAHbIE U UOHHbIE
) NOHHbIE U KOBANEHTHbIE
)
)

1
2
3
4
2.
1
2
3

2

3) KoBaNeHTHble U rTMAPOdOOHbIE

4) ToNbKO rnapocobHble

4. YOANEHWE OUMEPOB TUMWHA B MOJIEKYNE OHK MPONCXO4UT B MPOLLECCE
1) penapauum

2) TpaHcdopmaumu

3) TpaHcBepcum

4) pennnkauum

5. 1A KNETOK PACTEHW HE XAPAKTEPEH CUMHTE3

1) amuHoKucnot

2) HYyKNeoTngoB

3) rnukoreHa

4) hocdonunupos

6. B MPO®A3E MUTO3A OJINHA XPOMOCOMbI YMEHBLUIAETCA 3A CHET
1) TpaHcKpunuuu

2) pepynanKaLuum
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3) meHaTypauuu
4) cnupanu3sauum
7. BNNATOOAPA KOHbHOTALMW N KPOCCUHTOBEPY NMPONCXOONT
1) yBENMYEHME YMCIA XPOMOCOM BIBOE
) 06MEH reHeTUYeCKoW MHpopPMaL el MeXAY rOMONOrMYHBIMU XPOMOCOMAMMY
) YyMEHbLUEHME YMCNa XPOMOCOM BAABOE
) yBENMYeHne yncna ramet
8. NONMNNENTUAHDBIE LENMNW CUHTE3NPYHOTCA HA PUBOCOMAX, HAXOLALLMXCA:
1) B uuTO30/€ M MOAUDULUPYIOTCA TAKKE B LLUTO30/1€
2) B UMTO30/€, 3aTeM MognduLMpyloTCA B annapaTe [onbaxu
3) Ha MeMbpaHe 3HA0NNA3MATUYECKOTO PETUKYNYMA, 3aTeM MOAUDULMPYIOTCS B
annapare [onbaxu
4) B UMTO30N€, 3aTEM MOAUDULMPYIOTCS B TIOMEHE NN30COMBI
9. MHTPOHbI BCTPEYAKTCA B TEHAX
1) ToNbKO 3yKapuoT apxebakTepuii
) ayKapuoT n 3ybakTepuit
) aybakTepuin n apxebaktepuit
) apxebaKkTepuii n ayKapuot
10. BCE PEAKLIMW CUHTE3A OPTAHUYECKWX BELLECTB B KJIETKE MPONCX0OAT
1) o6pa3zoBaHuem monekyn AT®
2) c 0CBOOOXAEHMEM IHEPTUH
3) pacwenneHunem BelwecTB
4) nCnonb30BaHWEM IHEPTUU
11. U3 OJJHON MONEKYJIbl HYKNENHOBOW KUCNOThI B COEMHEHWM C
BENTKAMW COCTOUT
1) muTOXOHAPUA
2) Xpomocoma
3) reH
4) xnoponnact
12. JOYEPHWE XPOMATU bl CTAHOBATCA CAMOCTOATENbHBIMA
XPOMOCOMAMW NOCNE
1) cnapuBaHMA rOMONIOTUYHbLIX XPOMATUA
2) 06MeHa y4acTkaMu Mexay roMOIOrMYHbIMU XPOMOCOMAaMU
3) pa3feneHns coefnHALWEN UX LLeHTpoMepsl
4) BbICTPaMBAHMA XPOMOCOM B 3KBAaTOPUANbHOI MIOCKOCTU KNETKMU
13. TEHETUYECKNI Kof - 3TO:
1) Habop KNeTOYHbIX FeHOB
2) HyKNeoTUHas NocnefoBaTeNbHOCTb reHa
3) reHeTMYECKan IKCnpeccus
4) cucTema 3annucu reHeTYeckon nHpopmaymu
14. B KAKNX U3 MEPEYNCITEHHDBIX OPTAHET CAMAA BbICOKAA
KOHLEHTPALINA Ca*
1) appe
2) MUTOXOHAPUAX

2
3
4

2
3
4
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3) umutonnasme

4) annapate lonbaxm

15. KAKWE M3 NEPEYUCTEHHbBIX HUXKE CTPYKTYP KJIETKW HE UMEIOT
MEMBPAHbI

1) nu3ocomsl

2) xnoponnactbl

3) AppbIWKK

4) annapart lonbaxu

ITanoHbl OTBETOB

N2 3apaHus 1({2|3|4|5|6|7|8(9(10|11 12|13 (14|15

oTBeT 1(24|11|3|4|2|3(1| 4|2 |3 | 41|2]3

B 3apaHusax 16-25 BbibepuTe HECKONbKO MpPaBUbHbLIX OTBETOB MAM YCTAaHOBUTE
COOTBETCTBUE W/IM NOCNEL0BATENbHOCTb:

16. BOCCTAHOBWTE B UICTOPWUYECKOM MNAHE MOCNELOBATEJIbHOCTb 3TAMNOB
BO3JIEACTBMA YEJTOBEKA HA BUOCHEPY:
1) ycuneHue BAUAHUA HA NPUPOAY C KOPEHHbIM Npeobpa3oBaHUEM YACTH
3KoCUCTeM;
2) N3MeHeHMe 3KOCUCTEM Yepe3 NacTbby CKOTA, YCKOPEHKUE poCTa TPaB NyTeM ux
BbIXKMFaHUA U T. N.;
3) rnobanbHoe U3MeHeHMe BCeX IKOOTMYECKUX KOMMOHEHTOB B LIEIOM B CBA3M C
HEeOrpaHWYeHHOW UHTeHCUdMKALMeNR X03A1iCTBa;
4) CBepXUHTEHCMBHAA 0X0Ta 6€3 Pe3KOro M3MEeHEHWUsA 3KOCUCTEM B NepUOA
CTAaHOBNEHUA YeNOBEYECTBa;
5) Bo3aeiicTBue niofein Ha 6uocdepy nuLb Kak 06bIYHbIX GUONOTMYECKUX BULOB.
17. BbIBEPUTE NPOLLECCHI, MPOTEKAKLWMWE B MPO®A3E NEPBOI0 AEJIEHUA
MENO3A
1) 06MeH y4acTKaMm XpOMOCOM

) Habop xpomocom u yucno monekyn OHK B knetke — 4n4c
) AeneHue LLeHTpoOMep XpPOMOCOM
) bopMupoBaHMe BepeTeHa feNeHuns
) BBICTPaMBaHMeE XPOMOCOM NO 3KBATOPY KIETKM
18. KAKME NMPOLECCHI NPOMCXOAAT B KJIETKE B NEPUOL MHTEP®A3bI?
) CNMpanu3aumna XxpoMocom
) peaynaukaums monekyn JHK
) pacTBopeHue sfepHot 060104KH
) CUHTE3 6ENKOB B LiUTOMIA3ME
) cuHTte3 uPHK B agpe

2
3
4
5
1
2
3
4
5
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19. MAJIbIE KPYTOBOPOTbI YIJTIEPOOA B BUOC®EPE MOTYT OCYLLECTBNATHCA
CNEQYIOLLNM NMYTEM:

1) yrnekucnbli ra3 Bbigenserca B atMocgepy B npouecce hoToCMHTE3a B
AHEBHOE BpeMs, a B HOYHOE BPEMA €ro 4acTb NOrOLAETCA PACTEHUAMU U3
cpeabl;

2) yrneKucnbin ra3 nornowaeTcs U3 atmocdepsl B npouecce GoTocuHTE3a B
AHEBHOE BpeMs, a B HOYHOE BPEMSA €ro 4YacTb BbIAENAETCA PaCTEHUAMU B CPesy;
3) yrnekucnblii ra3 aTMocdepsl NornowaeTcs B npouecce hoTocMHTE3a C
06pa3oBaHNEM OpPraHUYEeCKMUX BELWECTB, @ C T’MOENbIo PaCTEHUI U KUBOTHbIX
NPOMCXOANUT OKMCNEHNE OPraHNYECKNX BELLECTB C BbIAEIEHUEM YIIEKUCIOTO
rasa;

4) yrnekucnblii ra3 atmocdepsl nornowaeTcsa B npouecce hoOTOCMHTE3a, a Npy
AbIXaHWU BbifenaeTcsa B atmocdepy;

5) yrnekucnbii ra3 atMocgepsl NOrNOLWAeTCA B npouecce GOToCUHTE3a, @ NpK
CKMraHUW OpraHNYecKMx BeLecTB Bblgensaercs B atmocdepy.

20. YKAXXUTE NOCNELOBATEJIBHOCTb ®A3 OMJIOAOTBOPEHWA.

1) cnuAHMe rameT, Uan CUHraMuiA

2) [MCTaHTHOE B3aMMOJENCTBUE U CONUXKEHME TamMeT

3) KOHTaKTHOE B3aMMOAENCTBME FAaMeT 1 aKTUBALUA ANLEKNETKM

21. YCTAHOBMWTE NOCNEJOBATENILHOCTb CTAQUI NHAVBUAYANBHOTO
PA3BUTUA YEJIOBEKA, HAYNHASA OT 3UTOTbl.

1) dhopmMupoBaHMe YeTbIpEXKAMEPHOTO CepaLa

2) obpasoBaHue bnactomepos

3) dopmMupoBaHME HEPBHOMN CUCTEMDbI

4) opmMupoBaHMe Me30epMmbl

5) o6pa3oBaHue JBYXCAONHOIO 3apofbllia

22. BbIBEPUTE TPU ®YHKLIMW NIA3SMATUYECKOA MEMBPAHbI

1) obecneynBaeT NOCTYNIEHME B KNETKY MOHOB U MENKUX MOSIEKYN

2) obecneynBaeT nepeaBuKeHNe BELLECTB B KNETKe

3) oTrpaHMYMBaAET LUTONNA3MY OT OKpYXKatLWen cpegbl

4) y4acCTBYeT B NOT/OLLEHNM BELWECTB KNETKOIA

5) NpuUAaeT KNeTke XecTkyo hopmy

6) cnyxuT matpuuen ana cuntesa uPHK

23. BbIBEPUTE [1BA MPU3HAKA HE NOAXOAALME AnAd ONUCAHNA
TPAHCKPUNLUWWN Y 3YKAPUOT

1) obpa3oBaHue NONMHYKNEOTUAHON LEenu

2) COeAUHAIOTCA HYKNEOTUAbI, ColepXkalne fe30KcMpnbo3y

3) maTpuuen cnyxut monekyna JHK

4) NpoucxoauT B Ape

5) yaBoeHue monekynsl HK

24. YCTAHOBWUTE NOC/TIELOBATENBHOCTb MPOLLECCOB IMBPUOHAJIBHOIO
PA3BUTKA NO3BOHOYHbBIX YXMBOTHbIX:

1) 3aKnafKa 3a4aTo4yHbIX OPraHOB 3apofblLLa

2) HanpaBneHHble NepeMeLLeHNA KNeToK 1 ux anddepeHLnpoBKa



3) pa3BuTHUE HEPBHOMN NNACTUHKM

4) cnMsAHMe ANLEKNETKM U cnepmaTo3omnia u 06pasoBaHue 3UroThl
5) hOpMMPOBAHNE MHOTOKIETOYHOrO OAHOCNOMHOTO 3apOAbILLA
25. YMOPAOLOYNTE NCKONAEMBIE ®OPMbl YEJTIOBEKA 0 BPEMEHW
CYLLLECTBOBAHMA, HAYNHAS C CAMOW PEBHEN ®OPMbl:

1) Yenosek ymenbiii

2) KpomaHboHLbI

3) HeaHpepTanbupl

4) YenoBek npaMoxoaaLmui

5) ABcTpanonuTek

3TanoHb OTBETOB

Ne
3ajaHus

16 17 18 19 20 21 22 23 24 25

orset | 542,13 | 14 | 245 | 345 | 23,1 | 254,31 | 1,34 | 25 |45.2,3,1]51,4,3,2

B 3apgaHuax 26-30 pewwnTe 3agayu:

3apaHue 26. 3apava N° 1. OnpepenuTte, Kakas OKpacka LBETKOB OyfeT y pacTeHWUi ropoxa,
NONyYeHHbIX OT CaMOOMbINEHUA FTOMO3UTOTHBLIX POLUTENbCKUX DOPM C KPACHBIMU U C GenbiMu
UBETKAMM, @ TAKXKE OT UX CKpeLBaHuUs Mexay coboin.0

Pewenune. 06e pogutenbckme opMbl FOMO3UFOTHbLI, MO3TOMY 3anUCb CKpeluBaHui Gypet
cnegytoulei:

— o1 camoonbineHus: 1) P: AA x AA; 2) P: aa x aa;

— OT nepeKkpecTHoro onbineHusa: P: AA x aa.

FomMo3uroTHble OpMbl AAKOT €AMHCTBEHHLIN TUM FaMeT, U NO3TOMY NpU UX CAUSHUM OyaeTt
nosy4yeH eANHCTBEHHBI TuNn noTomkoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

Orser. 1. KpacHouBeTKOBble TOMO3WUrOTHbIE PAaCTEHMA AAT TONbKO (OPMbl C KpaCHbIMU
uBeTKamu. 2. Bce NnOTOMKM pacTeHuii ¢ 6enbiMu LBeTkamm 6yayT b6enouseTkoBbIMM (OHU BCeraa
romo3urotHel). 3. Bce pacTeHMs OT CKpewMBaHMA KPACHOLBETKOBbIX FOMO3UFOTHbLIX C
6enoLBeTKoBbIMM OyAYT KPACHOLBETKOBLIMU (AOMUHAHTHbI (DEHOTUN), HO FETEPO3UTOTHBIMU NO
reHoTuny.

3apaHue 27. 3apaya Ne 2. Ha pebenka ¢ I rpynnoit KpoBu B poagome npeTeHAVIOT ABe
pofuTenbCKue napbi:

— 1 napa: matb ¢ I, otey, ¢ IV rpynnoii kposu;

— 2 napa: matb co 11, otey, ¢ III rpynnoit kposu.

Kakoit nape npuHaanexur pebeHok?

PeweHue. PebeHok c I rp. kpoBu no reHoTtuny — I°I°. Takoe coyeTaHue annenein BO3IMOXKHO
TOJIbKO B C/lyyae, eciv rameTbl U 0Tua, U MaTepu 6yayT copepxatb annenu I1°. CnegoBatenbHo,
3Ta KOMOMHALMWA FEHOB MOr/1a OCYLWeECTBUTLCA TONbKO Npu 3a4atumn pebeHka B cnyyae BTOPOM
napbl, KOrAa MaTb U OTel, reTepo3uroThl. 3anuwWem CxeMy CKpelnBaHusA:

P:TAI° B xIBI° [€); GE):05IA+051° GEd: 0,5IB +0,51°; => F1: 0,25 I°I°.
OuyeBMAHO, YTO NEpBas CyNpyXKeckas napa NpeTeHA0BaTh Ha 3TOro pebeHKa He MOXKET, T. K. y Hee
MOryT 6bITb fieTh Tonbko co II u III rpynnamu kposu:

P:1°I° [ x IAIB[&); F1: 50% IA I° u 50%IB I° (y geteit IT v III rp. KpoBM COOTB.).
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OtBet. Pe6eHOK NpUHAANEXMT BTOPOW Nape Cynpyros.

3apaHue 28. 3apgava Ne 3. Onpepenute cpefHuil pasmep JMUCTOYKOB y 6enoro Kiesepa,
NONYYEHHOr0 OT CKPeWMBAHMA TeTOPO3UTOTHbIX pacTeHuii C nauctodkamm 10 u 7 MM
COOTBETCTBEHHO.

PeweHue. Onpepensiem reHOTUNbI U 3aNUCbIBAaEM CKpPeLyMBAHME:

P: Vbav x V by v; onpepensem rametsi: G €): 0,5V ba+05v; GES: 0,5V by + 0,5v; nonyyaem
notomkos: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

OtBer. MNonyyeHo 4 TNa GEHOTUNOB 1 FEHOTMNOB B PaBHbIX COOTHOWEHMAX. V13 HUX Ans nepBoro
OyneT xapakTepHa CBEPXAOMUHAHTHOCTb (CpefHMit pa3mep NMCTOYKOB 18 MM).

3apaHue 29. 3apgava N° 4. [poaHanu3umpyiiTe xapakTep nepefayu peLecCUBHOro, YaCTUYHO
CLENNEHHOrO C NOJIOM, HAacNeACTBEHHOro 3a60/1eBaHNsA OT MaTepM K NOTOMKaM.

Pewenue. P: [ X aX a B X AY A 6onbHa F1: )X AXa [B3 XaYAF2: B X AXa; B)XaXa;[E)
XAY A; [B) X aY A 6onbHa

Otsert. bone3Hb nepefaeTca OT MaTepu Yepes AeTei U NPOABNAETCA TONbKO Y BHYYEK.

3apaHue 30. U3 anemeHToB cooblecTBa (NoneBKa, 3epHO 31aKOB, BUIUH, XOPeK) COCTaBbTe
NULLEBYI0 Llenb M HAa OCHOBAHWM MpPaBUIA 3KOJOrMYECKOH MUpamMuibl ONpeAenuTe, CKOJbKO
HYXHO 3epHa, YTOObI B IeCy BbIPOC OANH QUANH MAccoi 2,5 Kr.

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

B nToroBoit pabote npeacTaBneHbl 3afaHNUs, OTHOCALMECA K TPEM YPOBHAM
cnoxHoctu: “Huskuin”, “cpepgHuin”, “Bbicokmin”. B 3aBMcMMOCTM OT Tuna M
TPYAHOCTW 3afaHWUs €ro BbIMONHEHWE OLEHMBAETCA Pa3HbIM 4YucioMm 6Gannos.
BbinonHeHWe KaXaoro 3afaHus “HUM3KOro” YpPOBHA CIOXHOCTU OueHuMBaeTcs 1
6annoMm. 3a BbiNoNHeHMe 3aaHUI “cpeaHero” YpoBHA CIOXHOCTH B 3aBUCUMOCTH
OT MOJIHOTbI U NPABUALHOCTY OTBETA NPUCBAMBAETCA A0 2 6annos.

K 3apaHuio  “BbICOKOro” yYpOBHA  CNOXHOCTM OTHOCUTCA  pelleHue
CUTYaUMOHHbLIX 33Aay. 3a BbINOAHEHMe 3afaHuiA  “BbICOKOr0” ypoOBHS B
3aBUCUMOCTU OT MOJHOTbI U NMPABUILHOCTM OTBETA NPUCBANBAETCA A0 3-X 6annoB..

3apaHua “Hu3koro” u “cpepHero” ypoBHe CNOXHOCTM NPOBEPAIOTCA
aBTomatnyecku. OTBeTbl Ha 3aaHWs “BbICOKOr0” YpOBHA NPOBEPSAIOTCA B PYYHOM
pexume.

PacnpepeneHve 3afaHuii No ypPOBHAM CNOXHOCTM NpeAcTaBAeHO B
cnepytoulen Tabnuue:

YposeHb bann MpoueHTHOE Tun Bonpocos
C/I0XHOCTH copepxaHue
3aflaHusA 3aJlaHui
Hu3kun 1 50% - 3aflaHuA ¢ BbIGOPOM 0HOr0 NPaBUALHOTO
0TBeTa
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CpenHuii 2

33%

- MHOXECTBEHHbI BbIOOP;

- BONPOChHI HAa yNopsAA0YMBaHME UNU
yCTaHOBNEHWE NPABUIbHOM
nocnenoBaTeNbHoOCTH

Bbicokuit 3

17 %

- 3a[a41, NpefycMaTpuBatoLMe pa3BepHYThIil
oTBET

KpuTepuu oLeHNBaHMA UTOTOBOM NUCbMEHHO PaboThi:

OueHka MpoueHT BbINONHEHUA
“oTnnyHo” 85-100%
“xopowo” 70-84%

“ypoBneTBopuTeNbHO” 50-69%

“HeypoBneTBopUTENbHO”

mMeHee 49%
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