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1. MacnopT OUEHOYHbIX CpeacTtB NOo AUCLMUNJIUHE
«buonorua»

OueHo4YHble cpeacTBa Mo 6buonormm npenHasHadYeHbl A1
npoBedeHns TeKkyuwero, pybexxHoro (TeMmaTn4eckoro) KOHTpoasa U
MPOMEXYTOYHOW aTTecTaunum Nno oUCUUnInHe.

KOHTpoONb n oLeHKa pe3ysbTaToB obyyeHus
oCyuwlecTBNAeTCsa npenogaBaTesieM B MNpouecce npoBeaeHUs
NPaKTNYeCKMX 3aHATUIN N nabopaTopHbiXx paboT, TeCcTUpoBaHUS,
a TakXe BbIMOJHEeHUs oby4alwmMmmca UHAMBUAOYASbHbIX
3a4aHUN, MNPOEKTOB, WccnenoBaHUn. Pe3ynbTaTbl 06y4eHuns
onpenensalT, 4TOo obyvatouwimecsa A0/KHbI 3HaATb, MOHUMATb WU
NEMOHCTPUPOBATb MO 3aBEPLUEHUN N3YYEHNS OAUCLUMINHBI.

Ona d¢gopMmpoBaHNA, KOHTPOJIA U OLEHKW pe3ysbTaToB
OCBOEHMA  y4ebHOWM  AUCUUMJINHBI  NCNONb3YyeTCsa cucTema
OLLEHOYHbIX MeponpuaTuMin, npencTaBasdlowas cobon Komnnekc
y4ebHbIX MeponpusaTUn, COrJlaCcoBaHHbIX C pe3yJbTaTaMu
obydyeHna un chopmMynmpoBaHHbIX C yd4etom @OIroOC COO
(NpegmMeTHblE pe3ynbTaTbl No guncuunanHe) n ®roc Cro.

CnctemMa oUEHOYHbIX MEPOrpUATUIA, CNPOEKTUPOBAHHAsA Mo
ancuunanHe «buonormna», npencrassieHa B NacnopTe OLEHOYHbIX
cpeacTs (Tabnuua 1).



Tabnvua 1

MacnopT OUEHOYHbIX CPeACcTB No AucunnanHe «brnonormns»

Paspen 1 Knetka - cTpyKTypHO-(hyHKLUMOHaAJIbHaAA eauHULa XXUBOro
PesynuTaThi 06yUeHNs XapakTepunsoBaTb CTPYKTYPHO-PYHKLMOHAIbHYIO OpraHn3aumnio KJ1eTKM Ha OCHoBe
HabnogeHns
OueHo4yHoe
MeponpusaTue
pyoe>xHoro KoHTposibHasa paboTa “MonekynsapHbIn ypoOBEHb OpraHu3aLmn >Xmsoro”
(TemaTnuyeckoro)
KOHTpONsA
Pe3synbTaTbl OOYy4YeHus no OueHOo4YHOEe MeponpUuATUA
TemMma OueHO4YHbIE cpeacTBa
TeMmaM TeKyuwi,ero KOHTpons

Tema 1.1 OnucbiBaTb MeTOAbI 1. 3anosiHeHue Tabanusbl C 1. Tabnunubl c oNnncaHnem
buonorns nccnenoBaHUA Ha onvucaHvem MeToLoB MeTOoL0B MUKPOCKOMUPOBaHUA
KaK Hayka MOJIEKYIAPHOM N KN1I€TOYHOM MUKPOCKOMUPOBAHUA C UX C X BOCTOVUHCTBaAMU U

ypOBHe DOCTOMHCTBaAaMU N HegOoCTaTKaMu HefoCTaTKaMm

2. 3anonHeHune Tabnuubl «Bknapg 2. Tabnnua «Bknapg yyYeHbix B
Y4Y€eHbIX B pa3BuTme bnonormm» pa3BuTne bnonornm»

Tema 1.2 XapaKTepun3soBaTb YPOBHU 3anoJsIHeHne CpaBHUTENILHOWN CpaBHuUTenbHasa Tabnuua
ObLwas XXNBOW MaTepumn Tabnnubl CXoACTBa N Pa3INynNmn CX0OCTBa U pasIN4nin XXMBOro
xapakTepucTt | OnncelBaTb METObI XXVNBOIO N HE XXMBOIo N He XXNBOIo
MKa XXN3HWU nccrnenoBaHMs Ha

MOJIEKYJIAPHOM U KNEeTOYHOM

YpOBHeEe
Tema 1.3 XapakTepunsoBaTb CTpoeHne n | 1. ®poHTasibHbIA ONPOC 1. NepeyeHbL BOMPOCOB K
Buonornyeck | CBOMCTBa OCHOBHbIX MoAroToBKa YCTHbIX COOOLEHNI C




M BaXKHble bromonekyn npeseHTauymen dhpoHTaNbHOMY Onpocy
xnmmnyeckue | MposoaonTb HabnwooeHne 2. BbInosnHeHWe 1 3awnTa 2. OT4yeTbl N0 NabopaTopHbIM
coeiuHeHUA | N3MeHeHUN nabopaTopHbIX paboT: paboTam
PYHKLMNOHUPOBaAHUA «OnpepeneHve sutamuHa C B
brnononmnmepos nPoOAyKTax MUTaHNA»,
«'nmpapodunnbHO-rngpodobHble
CBOWCTBA JNMNO0B»
Tema 1.4 Pa3snun4yaTb cyLlecTBeHHble 1. OueHnBaemasn ouckyccus no 1. NepeyeHb BONPOCOB K
CTPYKTYpPHO- | NPU3HAKN CTPOEHMNS KNEeTOoK BOMpOCaM JieKunun oL EeHMBAEMON OUCKYCCUN
PYHKUMOHAN | OpPraHU3MOB pa3HbIX LApPCTB 2. Pa3zpaboTka MeHTasibHOW KapTbl | 2. MeHTanbHada KapTa no
bHas XXUBOM Npupoabl Mo KJaccnpmnkKaumm KNeTok n nx Knaccngpumkaumm KneTok n nx
opraHmsauun | NMposognTb HabnwogeHne CTPOEHUIO Ha Npo- 1n CTPOEHUI0 Ha Npo- 1"
A KNIeTOK KJIETOYHbIX CTPYKTYP U UX SYKapUOTUYECKUX U MO LAapCTBaM | dYKapuoTUYeCKnx u no
N3MEHEHWI C MOMOLL b0 B MUHU rpynnax LapcTBaM B MUHU rpynnax
MUKpOCKoNna 3. BbinosiHeHMe 1 3aWwnTa 3. OT4yeTbl No NabopaTopHbIM
nabopaTopHbIX paboT: paboTam
«CTpoeHune KneTkun (pacteHus,
XXNBOTHbIE, rpnbbl) U KNEeTOYHbIe
BKJIIOYEHUS (Kpaxmarn,
KapoOTUHOUAbI, XJIOPOMaacThbl,
XPOMOMAacThbl)»,
«[MpoHnLaeMoCcTb MeMbpaHhbl
(nna3smonns, oennasMosini)»
Tema 1.5 Pa3nnyaTb cywecTBeHHble 1. ®poHTaNbHbLIN ONPOC 1. NepeyeHbL BOMNPOCOB K
CTPYKTYpPHO- | MPU3HAKWN CTPOEHMNSA KJIETOK 2. Pa3spaboTka rnoccapus dhpoHTaNbHOMY Onpocy
PYHKUMOHAN | OPraHn3MoB pa3HbIX LLAPCTB 3. PeweHune 3apa4 Ha 2. noccapuin c
bHble XXUBON NPUpPOLbI onpegpesneHune ornpenesieHHbIM NnepeYyHeMm
haKTop®I rnocsiefoBaTesIbHOCTU




HacnencTeeH | OnpenensaTb HYKNeoTnaoB TepMUHOB
HOCTWN nocnenoBaTesIbHOCTb 3. 3apayn Ha onpepeneHne
Hykneotngos AHK n PHK nocnenoBaTebHOCTU
HYKNeoTUAO0B
Tema 1.6 XapaKTepunsoBaTb NpoLecchl 1. ®poHTaNbHLIN ONPOC 1. NepeyeHb BOMNPOCOB K
[Mpoueccsl MaTPUYHOIo CMHTE3a 2. TecT «[lpoueccbl MAaTPUYHOr O bpOHTaNIbLHOMY Oonpocy
MaTpuiHoro | OnpenensaTb CUHTEe3a» 2. Bornipocbl ona tecTta
CUHTEe3a rnocnenoBaTesIbHOCTb 3. PeweHue 3agay Ha onpepgesieHne |3. 3aa4u Ha ornpegesieHune
AMWHOKWCNOT B MOJieKkyne rnocnenoBaTesIbHOCTU aMUHOKUC/IOT|NOC/ie[0BaTe/IbHOCTH
benka B Moniekyse benka aAMWHOKWCNOT B MOJieKye
NHTepnpeTupoBaTb CTPYKTYpPY |4. PewmeHne 3agay Ha onpenenexHmne |benka
N PYHKLNOHaNbHOCTbL 6esika B |Noc/ieaoBaTeIbHOCTU aMUHOKUCAOT (4. 3a4ayn Ha onpeaesieHne
c/lyqae nsMeHeHus B Monekyne 6enka B ciy4vae rnocrnenoBaTesIbHOCTU
rnocnenoBaTesIbHOCTU N3MEeHeHNA NocsiefoBaTe/IbHOCTU  |aMUHOKUCIIOT B MOJIeKy e
HykneotTngos OHK HykneoTngos OHK benka B caydae n3MeHeHuns
rnocsnienoBaTesIbHOCTU
Hykneotngos AHK
Tema 1.7 Pa3nnyaTb cyuwecTBeHHble 1. ®poHTaNbHbLIN ONpPOC 1. NepeyeHb BONPOCOB K
HekieTo4YHbl | MPU3HaKN CTPOEHUSA KNeTOoK 2. MoaroTtoBKa YCTHbIX hpoHTaIbHOMY OMNpocCy
e hopmbl OpPraHM3MOB pa3HbIX LapCTB coobuieHnn ¢ Nnpe3eHTaunen 2. [lpe3eHTaumsa n ycTtHoe
XU3HN XXUBOM NpUpOLabI (BupycHble n 6akTepmnasbHble coobuieHne, cornacHo
3abonesaHunsa. Obwme NpuHUMNbI rnepeYyHio Tem
NCMOJIb30BaHNSA JIeKapPCTBEHHbIX
BewecTs. OcobeHHOCTH
NMPUMEeHEeHNa aHTUOMOTNKOB)
Tema 1.8 OnuncbiBaTb OCHOBHbIE 1. ®poHTaNbHbIN ONPOC 1. NepeyeHb BOMPOCOB K
O6bmeH SHepreTundyeckume u 2. 3anosIHeHNE CPaBHUTENLHOWN bpOHTaIbHOMY OMNpocCy




BeLleCcTB ” njaacTnyeckme npoLeccol Tabnnubl XapakKTepucTUK TUMNOB 2. CpaBHuTesnbHasa Tabnuua
npeBpaLleHn | KneTkn (obmeH BewecTs, obmMeHa BewecTB XapakKTepucTmkK Tunos obmeHa
€ JHeprmn B | XemMo-, POTOCUHTE3) BeLlecTB

KneTke

Tema 1.9 XapakKTepunsoBaTb XN3HEHHbIN | 1. ObcyxaeHne rno Bonpocam 1. MNepeyeHb BONPOCOB A4
KU3HEHHbIN | LMK KJIETKK nekyumn obcyxaeHus

LMKAN 2. PazpaboTka neHTbl BpEMEHMU 2. JleHTa BpeMeHu

KNeTKMU. XKU3HEHHOro ynka XKU3HEHHOro umnKna

MuTo3.

Meno3

Paspnen 2 CtpoeHue U PbyHKLUUMN OpraHusMa

Pe3ynbTaTbl 00Oy4YeHun

MporHo3mpoBaTb BO3HNKHOBEHNE MPU3HAKOB B Xo4e
WHOVWBNAOYANbHOIr0 Pa3BUTUSA U Pa3MHOXXEHUSI OPraHN3MoB

OueHo4YHOe MeponpuaTue pybe>xHoro
(TeMaTuyeckKoro) KOHTpons

KoHTposibHasa paboTta “CTpoeHune n yHKLMmM opraHmsma”

PesynbTaTbl 0OyyeHus no

OueHO4YHOE MeponpUuaTUA

TeMma OueHo4YHbIe cpeacTBa
TeMaMm TeKyLliero KOHTpons
Tema 2.1 OnucbiBaTb CTPOEHUE 1n 1. OueHnBaemasa ouckyccus 1. NepeyeHb BOMPOCOB K
CTpoeHue B3aMMOCBSI3b YaCTeMN 2. Pa3zpaboTka MeHTas/ibHOW KapThl oL EeHMBaAEMOMN ONCKYCCUN
opraHu3ma MHOIOK/1I€TOYHOIr0 OpraHn3Ma | TKaHen, OpraHoB U CUCTEM OpraHoB | 2. MeHTaNbHasa KapTa

OpraHn3mMoB (pacTeHus, XXUBOTHbIE,
4YeJsioBEeK) C KpaTKoun
XapaKTepUcTNKoOm nx pyHKLNM

3. MoaroToBKa v npeacTaBseHne
YCTHbIX COOBLLEHNI C

TKaHewn, opraHoB N CMCcTeM
OpraHoB OPraHmM3mMoB
(pacTeHuns, XNBOTHbIE,
4YeNoBeK) C KpaTKOW
XapaKTEePUCTUKOW NX




npeseHTaumen (MMMyHUTET,
NHMEKLMOHHbIE 3aboneBaHus,
aNNAEeMnNn, BakLMHaLUns)

dyHKL NI

3. Mpe3eHTaymsa n ycTHoe
coobuieHne cornacHo
rnepeyHto TemM

Tema 2.2 XapakTepunsoBaTb Crocobbi 1. ®poHTaNbHLIN ONPOC 1. MNepeyeHb BONPOCOB K
dopMbl pa3MHOXXeHns 2. 3anonHeHne Tabnuubl C KpaTKon | GPOHTANBHOMY ONpPOCY
pa3MHOXeHN XapakKTepUCTMKOMN N NnpuMmepamm 2. Tabnuua c kpaTKoWn
A hOpM pasMHOXKeHUA OpraHnN3MoB XapaKTepUCTnNKon n
OpraHM3MoB npumepamun opm
pa3MHOXXEeHUSA OpraHn3mMoB
Tema 2.3 OnunceiBaTb CTaguu 1. Pa3paboTKa NeHTbl BpeMeHM C 1. JleHTa BpeMeHun c
OHTOreHes OHTOreHesa XXWUBOTHbIX U XapaKTepucTUKOM 3Tarnos XapaKTepucTnKom 3Tanos
XKUBOTHBLIX N | YesloBeKa OHTOreHesa oTAes/IbHON rpynnow OHTOreHesa oTAe/IbHON
yesioBeKa XKUBOTHbLIX N 4YenoBeKa no rPynNnon XXUBOTHbLIX 1
MUKpOrpynmnam yesioBeKa Mo MukKporpynnam
2. TecTt/onpoc 2. Bonpocbl ons
TecTa/llepevyeHb BOMPOCOB K
ornpocy
Tema 2.4 OnuceiBaTb CTagun CocTaBJ/ieHNEe XXU3HEHHbIX LUNKJI0B CXxeMbl XXU3HEHHbIX LIMKJI0B
OHTOreHes OHTOreHesa pacTeHUN pa3HbIX | paCTEHUI NO oTAeNaMm pacTeHun No oThenam
pacTeHunn OTAesI0B (MOxoBUAHbIE, XBOLLEBUAHbIE, (MoxoBUAHbIE,
ManopoOTHUKOBULAHbIE, XBOLLEBUAHbIE,
roJloCeMeHHbIe, MOKPbITOCEMEHHbIE) | NAaNoOPOTHUKOBUOHbIE,
roJsI0CEMEHHbIE,
MOKPbITOCEMEHHbIE)
Tema 2.5 OnucbiBaTb 3aKOHOMEPHOCTMU 1. Pa3zpaboTka rnoccapus 1. Mnoccapun, c
OcHoBHble HacneacTBeHHOCTU U 2. Tect onpepnesieHHbIM nepeyHem
MOHATUS N3MEHYNBOCTU TEepPMMHOB




reHeTuKun 2. Bonpocbl ona tecTa
Tema 2.6 OnucbiBaTb 3aKOHOMEPHOCTMU 1. ®poHTaNbHbIN ONPOC 1. NepeyeHb BOMNPOCOB K
3aKOHOMEpH | HacNeaCTBEHHOCTU U 2. TecT no BoMpocam nekuunmn dppoHTaNnbLHOMY onpocy
oCcTHU N3MEH4YNBOCTN 3. PeweHve 3apa4y Ha onpegeneHve | 2. Borpockl ona tecTa
HacneposaH | OnpenensaATb BEPOATHOCTb BEPOATHOCTUN BO3SHUKHOBEHMUS 3. 3a4a4um Ha onpegpeneHue
ns BO3HUKHOBEHMUS HacNeLCTBEHHbIX MPU3HAKOB Mpw BEPOATHOCTU
HacnencCTBEeHHbIX NMPU3HAKOB MOHO-, AN-, NoANrnbpnaHoOM n BO3HUKHOBEHMUS
rnpwv MOHO-, AU-, aHaNM3MpyrLwemM CKpeLwnBaHnn, HacNeaACTBEeHHbIX NMPU3HAKOB
noanmrnbpmnaHom um COoCTaBJlIeHUe reHOTUNU4YeCKnX CXxem | NP MOHO-, OU-,
aHaNn3npyroLwem CKpewmnBaHus nonanrnbpmnaHom v
CKpeLwnBaHumn aHaNn3npyroLwem
CKpeLliMBaHNn, cocTaBieHne
reHOTUMUYECKNX CXeM
CKpeLimBaHns
Tema 2.7 OnnceiBaTb 3aKOHOMEPHOCTH 1. Tect 1. Bonpochbl ong tecTa
B3zanmopgenc | HacneacTBeHHOCTU U 2. Pa3zpaboTka rnoccapus 2. noccapuin c

TBMe reHos

N3MEeH4YMBOCTH
OnpepnenaTb BEPOATHOCTb
BO3HUKHOBEHUS
HacnenCTBEHHbIX MPU3HAKOB
npu pasnydHbIX
B3aMMOLeNCTBUAX NreHOB

3. PeweHuve 3apay Ha onpepesieHne
BEPOSATHOCTU BO3HUKHOBEHUS
Hac/ea4CTBEHHbIX MPU3HAKOB Mpu
pPa3/INYHbIX TUMax B3auMoO4encTBus
reHoB, COCTaBJieHne
FEHOTUMUNYECKNX CXEM
CKpewmBaHns

onpenesieHHbIM NnepevyHemM
TEPMUHOB

3. 3a4a4m Ha onpegeneHue
BEPOATHOCTM
BO3HWKHOBEHUSA
HacNnenCTBEHHbIX MPU3HAKOB
Mpn pasanYyHbIX TUNax
B3aMMOOENCTBUSA F'eHOB,
coCTaB/ieHue
reHOTUMNYECKUX CXEM
CKpeLimBaHns

Tema 2.8

OHMCHBaTb3aKOHOMepHOCTM

1. TecT

1. Bonpochkl ong tecTa
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CuenneHHoe

HacnegCTBEHHOCTUN U

2. PazpaboTka rnoccapus

2. noccapun, c

HacnenoBaH | U3MEHYMBOCTU 3. PeweHmne 3apa4y Ha onpegeneHue | onpeneneHHbIM NnepevyHem
ne Onpenenatb BEPOATHOCTb BEPOATHOCTU BO3SHUKHOBEHUSA TEPMUHOB
NMPU3HaKoOB BO3HUKHOBEHUSA Hac/1e4CTBEHHbIX MPU3HAKOB Mpu 3. 3afayun Ha onpepeneHne
Hace4CTBEHHbIX NPU3HaKOoB cuenJIeHHOM HacsieJoBaHUN, BEPOATHOCTMU
npu cuenaeHHoOM CoCTaBJIeHNEe FreHOTUMNYECKNX CXEM | BOSHUKHOBEHUS
HacsenoBaHUK CKpeLmBaHns HaceaCTBEHHbIX MPU3HaKOB
npu cuenaeHHoOM
HacnenoBaHWUKM, COCTaBJIeHME
reHOTUMUYECKNX CXEM
CKpeLimBaHns
Tema 2.9 OnncblBaTb 3aKOHOMEPHOCTH 1. Tect 1. Bonpockl gnsg tecTa
FeHeTunkKa HacnenCTBEHHOCTU U 2. PaspaboTka rnoccapus 2. noccapun, c
rnosa N3MEHYMBOCTH 3. PeweHmne 3apa4y Ha onpegeneHue | onpeneneHHbIM NnepevyHem
OnpepnenaTb BO3MOXHOE BEPOATHOCTU BO3HUKHOBEHUS TepMNUHOB
BO3HUKHOBEHME Hac/eaACTBEHHbIX MPU3HAKOB, 3. 3ajayun Ha onpepeneHne
Hac/e4CTBEHHbIX MPU3HaKOB CUenJJIeHHbIX C NOJIOM, COCTaBJIeEHNE | BEPOATHOCTU
FreHOTUMUYECKNX CXEM BO3HUKHOBEHUS
CKpeLimBaHns Hac/e4CTBEHHbIX MPU3HAKOB,
CUenJJIEHHbIX C NOJIOM,
cocTaBJieHue
reHOTUMUYECKNX CXEM
CKpeLimBaHns
Tema 2.10 OnncblBaTb 3aKOHOMEPHOCTH 1. Tect 1. Bonpockl gnsa tecTa
FeHeTunkKa HacnenCTBEHHOCTU U 2. PaspaboTka rnoccapus 2. 'noccapun, c
4yesloBeka N3MEHYMBOCTH 3. PeweHmne 3apa4y Ha onpegeneHne | onpedeneHHbIM NnepevyHem
OnpepnenaTb BO3MOXHOE BEPOATHOCTU BO3HUKHOBEHUS TepMNUHOB
BO3HUWKHOBEHME Hac/eACTBEHHbIX MPU3HAKOB, 3. 3ajayun Ha onpepgeneHne
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HacleOCTBEeHHbIX MPUN3HAKOB

NCNOJNb3Yys MeTOoAbl FeHEeTUKN
yesnloBeKa, CoCTaB/eHne
FeHOTUMNNYECKNX CXEM
CKpewmnBaHus

4. NoaroTtoBKa YCTHbIX coobuieHunn
C Npe3eHTaumen o HacneaCTBEeHHbIX
3abosieBaHNAX YenoBeKa

BEPOATHOCTM
BO3HWKHOBEHUSA
HacnenCTBEHHbIX MPU3HAKOB,
NCNONb3ys MEeTOoAbl FTEHETUKN
YyesloBEKa, COCTaB/ieHne
reHOTUMUYECKNX CXEM
CKpeLwBaHuns

4. [lpe3eHTaumsa n ycTHoe
coobuieHne, cornacHo
rnepeYyHio TemM

Tema 2.11 OnuncbiBaTb 3aKOHOMEPHOCTH 1. Tect 1. Bonpochkl ong TecTa
3aKOHOMEpPH | HacNeaCTBEHHOCTU U 2. PeweHuve 3aga4 Ha onpegesieHne | 2. 3afgaym Ha onpepesieHne
oCTWU N3MEH4YNBOCTH TUMa MyTauum Npu nepepaye TUNa MyTauunm Npu nepepaye
n3MeH4ymsoc | OnpepenaTb TN MyTauun Npu | HacNeACTBEHHbIX MPU3HAKOB, HacnenCTBEHHbIX MPU3HAKOB,
™ nepenaye HacnenCTBEHHbIX COCTaBJIeHME FeHOTUMNYECKNX CXEM | COCTaB/IeHne

MPU3HaKoB CKpewmBaHua (no rpynnam) reHOTUNMUYEeCKNX CXeMm

cKkpewmBaHna (No rpynnam)

Tema 2.12 OnuncbiBaTb 3aKOHOMEPHOCTH 1. Tect 1. Bonpochkl ona TecTa
Cenekuuns HacneacTBeHHOCTU U 2. PazpaboTka rnoccapus 2. noccapun ¢
OpraHU3mMoB | U3SMEHYUBOCTU 3. PeweHne 3aga4 Ha onpegesieHne | onpenesieHHbIM nepevyHem

OnpepnenatTb BO3MOXHOE BO3MO>XHOIO BO3HNKHOBEHUS TepMNUHOB

BO3HUKHOBEHMe Hac/ie4CTBEHHbIX MPU3HAKOB Mo 3. 3afayun Ha onpepeneHve

HacneOCTBeHHbIX MPUN3HAKOB

cenekuumn, coCctaBJsieHne
reHoTUuNn4eCKnx cxem
cKpewnBaHn4A

BO3MO>XHOI0O BO3HNKHOBEHWNA
HacleCTBEeHHbLIX MPUN3HAKOB
no cesfiekumm, coCtaBsieHnNe
rEHOTUMNYECKNX CXeM
cKpewunBaHunA
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Paspen 3

Teopusa 3BonoOLUM

Pe3ynbTaT OOYy4YeHus

AprymeHTUpoBaTb HEO6XOONMOCTb COXPAaHEHMA MHOroobpasnsa opraHU3MoB C Lesibio
6epeXXHOro OTHOLIEHMSA K OKPY>XalLen cpene

OueHOo4YHOE MeponpusaTue

pyboexHoro . .
KoHTposnbHas paboTa “TeopeTudeckmne acnekTbl 3BOJIIOLUN XU3HU Ha 3eMrie

(TeMmaTnuyeckoro)

KOHTpoONsA
Pe3synbTaTbl 00y4YeHun OueHo4YHOEe MeponpuaTUaA

Tema OueHoO4YHbIE CcpeacTBa
no TeMmam TeKylLlero KoHTpons

Tema 3.1 XapakTepun3oBaTb 1. ®poHTaNbHbIN ONPOC 1. NepeyeHb BONPOCOB K

NcTopusa npennocbIIKN n 2. Pa3paboTka NneHTbl BpeMeHU | PpOHTasIbHOMY OMnpocy

3BOJIIOLLMOHHO ABVOKYLLME CUNbI pa3BUTUS 3BOJIIOLLMOHHOIO 2. JleHTa BpeMeHu

ro ydyeHus BO3HMKHOBEHUA y4yeHuns pa3sBuTuna
MHoroobpasna Bnnos 3BOJIIOLMOHHOI O y4eHus

Tema 3.2 XapakTepunsoBaTb 1. ®poHTaNbHbLIN ONpPOC 1. NepeyeHbL BOMNPOCOB K

MwWKpo3B0OJIIO npeanochbIIKN K 2. CocTaBneHue rnoccapus hpoHTaNbLHOMY OMnpocy

unsa OBVXKYLLKME CUnbI 2. noccapun c
BO3HMKHOBEHUA onpenesieHHbIM
MHoroobpasusa Buaos rnepevyHemMm TepMMUHOB

Tema 3.3 XapaKkTepusoBaTb 1. OueHnBaemasn ouckyccms 1. MepeyeHb BOMNPOCOB K

Makpo3BosioL, npeanocbIIKN K 2. PazpaboTka rnoccapus oLeHnBaeMomn ONCKYCCUKn

ns OBVXXYyLLMe CUJbI TEepMMHOB 2. noccapun ¢
BO3HMKHOBEHUA ornpeneneHHbIM
MHoroobpa3snsa Bngos nepe4yHemMm TepM1UHOB

Tema 3.4 XapaKkTepunsoBaTb 1. ®poHTaNbHbLIN ONpoC 1. NepeyeHbL BOMNPOCOB K

Bo3HMKHOBEH npennocbIIKK n 2. MoarotoBka u JpOHTasIbHOMY OMNpPoCy
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me u OBVXXYyLLME CUJbI npencrasiieHne YCTHOro 2. JleHTa BpeMeHu
pa3suTune BO3HMKHOBEHUA CoobLEHNS U NEHTbI BPEMEHN BO3HUKHOBEHUS U
XKU3HWN Ha MHOroobpa3ns smaoBs BO3HUKHOBEHUS U pa3BUTUSA Pa3BUTUSA XXUBOTHOIO U
3emne XXVUBOTHOMO U PacTUTEsIbHOro pacTUTENIbHOro Mmpa "

Mupa yCTHOe coobLieHne
Tema 3.5 XapakTepusoBaTb 1. ®poHTaNbHbLIN ONPOC 1. NepeyeHbL BOMNPOCOB K
Mponcxoxage npegnocblIKN U 2. Pa3paboTka NeHT BpeMeHn 1 | PpOoHTaIbHOMY OMpPOCy
HUe Yyenoseka OBVXXYyLLMe CUJbl MeHTasIbHbIX KapT Ha BbIbOP: 2. JleHTa BpeMeHun nnu
- BO3HUKHOBEHUA “2JBosilOLUMA COBPEMEHHOIO MeHTaJIbHasa KapTa Ha
aHTpornoreHe MHOroobpa3ns smaos yenoseka”, “BpemMa n nytun BbIOOpP M3 nepeyHs
3 pacceneHusa 4YesoBeka no

nnaHerte”, “BanaHune

reorpacuyeckon cpeabl Ha

Mopdoormo n n3noaorunto

yenoseka”, ““Yenosevyeckune

pacbl”, obcy>xaeHue
Paspen 4 9kKkonorusa

Pe3synbtaT 0OyyeHus

AprymeHTnpoBaTb HEO6XOAMMOCTb COXpaHeHUss MHOroobpa3nsa opraHM3mMoB C Lesblo
bepe)XHOro OTHOLLEHMSA K OKpY>KaloLllen cpege

OueHo4YHOEe MeponpusaTUe
pyoe>xHoro
(TemaTnuyeckoro)
KOHTpOANA

KoHTponbHasa paboTa “TeopeTnyeckme acnekTbl 3Kos0ornmn”
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Pe3ynbTaTtbl 06y4yeHus no

OueHo4YHOEe MeponpUuaTUA

TemMma OueHoO4YHbIE CcpeacTBa
TeMmaM TeKyuwi,ero KoOHTpons
Tema 4.1 OnuncebiBaTb CBA3b MexAay TecT no 3Kosormyecknm paktopam | Bonpockl onida Tecta
DKONIOrM4YeCcKn | OpraHM3MoM 1 cpenon ero N cpefaM XU3HN OpraHN3MoB

e pakTopbl K
cpenbl XXN3HN

obunTaHuA

Tema 4.2 OnuncebiBaTb CBA3b MexAay 1. CocTtaBneHune cxem Kpyropopota | 1. CxeMbl KpyrosopoTa
Monynsauuns, OpPraHmM3mMoMm n cpenon ero BeLleCcTB, NCMO0JIb3ya MaTepuarsibl BeLLleCTB, NCMOoJ1b3yH
coobuecTBa, obuTaHuns nekymm MaTepwuasbl JIeKLUN
3KOCUCTEMBI YcTaHaBnMBaTb CBA3b 2. PeweHne NpakKTUKO- 2. [MpakTuKo-
CTPYKTYPbl U CBONCTB OPUEHTUPOBAHHbLIX pacYeTHbIX OpUEeHTUPOBaHHbIE
3KOCUCTEM 3aJaHnN NO NepeHocCy BeLlecTBa U pacyeTHble 3a4aHuna No
SHeprum B aKocucTemax ¢ rnepeHocCy BeLlecTBa U
COCTaBJieHVe TPopU4eCKnX Lenem n | SHeprmm B sKkocmctemax c
nMpammng buomaccol n sHeprum CoCTaBJieHue Tpopru4ecknx
uenen n nupamug buomaccel
N 3Hepruu
Tema 4.3 OnucbiBaTb CBA3b MexXxay 1. OueHnBaemasa ouckyccus 1. NepeyeHb BOMPOCOB K
buocdepa - OpraHU3mMoM 1 cpenown ero 2. Tect oLEeHMBaeMON AUCKYCCUN
rnobanbHas obuTaHus 3. PeweHne npakKTUKO- 2. Bornipocbl ong tecTta
3KoJ1Iornyeckas | YcTaHaBnmBaTb CBA3b OPUEHTUPOBAHHbLIX PpacYeTHbIX 3. MNpakTuko-
cucrtemMa MeXAY CTPYKTypamMu 3a/la4y Ha onpepjesieHue naowanmn OpNEeHTUPOBaHHbIE

brnocdepsl

HaCa)XAEeHUN AN CHUXKEHUS
KOHLIEHTPALIUM YrNeKncnoro rasa B
aTMocCgepe CBOEro pervoHa
NPOXXMBAHUSA

pacyeTHble 334341 Ha
onpenesieHne naowaan
HaCa)KAEeHUN 0N CHUXKEHUSN
KOHLEHTPaLWN Yr1IeKUcaoro
rasa B aTMmociepe CBOero
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pervoHa rnpoXxnBaHms

Tema 4.4 OnucbiBaTb rnobanbHbie U 1. TecT 1. Bonpochbl onsa tecTta
BnnsaHwne pervoHasibHble 2. PelweHune npakTukKo- 2. NpaKTnko-
AHTPOMOreHHbl | 3Kosornyeckmne npobnemol U | OPUEHTUPOBAHHBLIX PAaCHETHbIX OpNeHTNpPOBaHHbIE
X PaKTOPOB Ha | NYTU X MUHUMU3AL NN 3aaHNIN NO COXPaHeHUto pacyeTHbIe 3a4aHusA Mo
brnocoepy MpepnaraTb cnocobbl MPUPOLAHbLIX PecypcoB CBOEro COXpPaHEeHWUIo NPUPOLHbIX
aenctemsa no 6esonacHomy pervoHa NpoXxmeBaHus pecypcoB CBOEro permoHa
MoBeOEeHNIO N CHUXXEHUIO MPOXXMBAHNSA
BJINAHNSA YesiOBEeKa Ha
NPUPOLOHYIO Cpeny
BboibupaTb Mepbl ons
COXpaHeHus
brnopasHoobpasnsa
Tema 4.5 NHTepnpeTupoBaTb 1. OueHnBaemMasa guckyccus 1. NepeyeHb BONPOCOB K
BnnsaHne pe3ysbTaTbl NPOBeLEeHHOr0 | 2. BbINOJIHEHNA NMPaKTUYeCKMNX oLeHMBaeMon OUCKYCCUN
couunanbHo- B1Mo3K0NOrn4ecKoro 3alaHNN: 2. 3ajaHuna npakTu4ecknx
3KOJZIOFMYEeCKN | 3KCNepuMeHTa C “OnpepneneHne CyTOYHOro paynoHa | pabot
X paKTOpPOB Ha | UCMNOJIb30BAHUEM nuTaHmna”, 3. OT4yeT no nabopaTopHoOM
340pOBbe KOJIN4EeCTBEHHbIX MEeTO40B “Co3paHne nHOnBUAYabHOW paboTe
yesioBeKa MaMAaATKN MO oOpraHm3auum

paLMOHaNbHON (PU3NYECKON
aKTuBHoCTN”

3. BbinosnHeHWe nabopaTopHoOmn
paboTbl Ha BbIGOP:

"YMcTBeHHasa paboTocnocobHoCTL",
"BansHmne abnotmyecknx oakTopos
Ha 4YeJsioBeKa (HU3KKMe N BbICOKKNE
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| TemnepaTypbl)"

Paspen 5

BuMoNorma B >)KU3HU

PesynbTtaT 0O6y4yeHus

AHann3npoBaTb 3TUYECKNE acneKTbl COBPEMEHHbIX nccnenosaHmim B obnactu
ONOTEXHONOMNN N FTEHETUYECKUX TEXHONOM NI

OueHo4YHOE MeponpusaTUue
pyoexHoro
(TeMmaTnuyeckoro)
KOHTpoONsA

MpencTtaBneHne pesyibTaToOB PELLIEHNSA KENCOB (BbICTYM/IEHNE C Npe3eHTaumen)
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Pe3ynbTathbl 06y4yeHusa no

OueHo4YHOEe MeponpuaTua

OueHOo4YHbIe

Tema TeMmaM TeKyLiero KoHTponsa cpencTBa
Tema 5.1 AHann3npoBaTb 3TUYECKUue BbinosiHeHMe Kenca Ha aHanus 3ajaHue Kenca
BuoTexHonor | acnekTbl COBPEMEHHbIX MHGOPMaLUKM O HAYYHbIX
NN B XXN3HN nccneposaHmim B obnactu OOCTMXKEeHNAX B obnactu
Ka»xgoro ONOTEXHONOMNN U TEHETUYECKUX | FEHETUYECKUX TEXHOJSI0M N,

TEeXHON0ornm KJ1IETOYHON NHXXEeHEePUU, NNLLLEBbLIX

brnoTexHonormnm

Tema 5.2.1 AHann3nposaTb 3TUYECKNe BbinonHeHMe Kenca Ha aHanm3 3ajaHue Keunca
BuoTexHonor | acnekTbl COBPEMEHHbIX NHGOPMaLUUKM O pa3BUTUN
nn B nccnenoBaHunn B obnacTtum BrnoTexHonornm B MeguumnHe n
MeguumnHe un ONOTEXHONIOMNN N FTeHEeTNYEeCKUX |hapmMaummn
hapmayunn TEeXHON0rnmn
Tema 5.2.2 AHann3npoBaTb 3TUYECKUue BbinosiHeHne Kenca Ha aHanus 3ajaHue Kenca
BuoTexHonor | acnekTbl COBPEMEHHbIX NHGOPMaLUKM O pa3BUTUN
num n nccneposaHmim B obnactu BrnoTexHONOrnm € NCNOJNIb30BaHNEM
XKUBOTHbIE ONOTEXHONOMNN N TEHETUYECKUX |XKMBOTHbIX, MPUMEHEHME NPOAYKTOB

TEeXHON0ornm BNOTEXHOIOrNN B XXU3HW YesloBEKA
Tema 5.2.3 AHann3nposaTb 3TUYECKne BbinosiHeHMe Kenca Ha aHanns3 3ajaHuve Keunca
BuoTexHonor | acnekTbl COBPEMEHHbIX MHGOpMaLUUKM O pa3BUTUN
717 nccnenoBaHmi B obnacTtum BrnoTexHoONornm C NCNOJNIb30BaHNEM
pacTeHuns BNOTEXHONOM NN N FEHETUYECKMNX | paCTEHUN

TEeXHO0ornm
Tema 5.2.4 AHann3npoBaTb 3TUYECKUE BbIMnosiIHeHMe Kenca Ha aHanus 3ajaHune Kenca
BuoTexHonor | acnekTbl COBPEMEHHbIX MHGOPMaLUKM O pa3BUTUN
nn B nccnepnosaHumim B obnactu MPOMbILWNEHHON BoTexXHOOrnmn
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NMpPpOMbILLIEHH
oCcTn

ONOTEXHONOMNN N TEHETUYECKUX

TexHoNornm

Tema 5.2.5 AHannsnposaTb 3TUYECKUMe BbinosiHeHMe Kenca Ha aHanns3 3ajaHuve Keunca
CoumnanbHo- aCrneKTbl COBPEMEHHbIX NHpopMaunm 06 3TNYECKNX acnekTax

aTn4yeckune nccneposaHm B obnacTtu pa3BMTUA BMoTexXHONOrnm

acneKkThol BNOTEXHONOM NN N FEHETUYECKMX

BrnoTexHosor | TEXHOIOr NN

nn

Paspnen 6 buoskonornyeckue uccnenoBaHus

PesynbtaT 00y4yeHus

BbiABAATL NPUYNHHO-CNIEeACTBEHHbIEe CBA3N MeXxAay bnonornyeckmmm obvLekTamu,
npoueccamMn n ABneHNAMN NyTeEM nccnenoBaHMM Ha XXUBbIX 0bbekTax

OueHOo4YHOE MeponpusaTUue

pyoe>xHoro MpencTtaBneHmne pesysbTaToOB BbINOJHEHUSA Y4ebHO-UccenoBaTeIbCKUX MPOEKTOB
(TeMmaTMueckoro) (BbICTYNIEHME C Npe3eHTaunen)
KOHTpoONnsA
Pe3synbTaTbl OOYy4YeHus no OueHo4YHOEe MeponpuaTus
Tema OueHoO4YHbIE cpeacTBa
TeMmaMm TeKyLiero KoHTponsa

Tema 6.1 OnucbiBaTb MeToA4bl BbinonHeHne nabopaTopHbiX paboT | OTYeT O BbIMOJIHEHUN
OcHoBHble BrnosaKkoNoOrn4ecKmnx Ha BbI6Op B MMHUIpynnax: y4yebHo-nccnenoBaTenbCKoro
MeToAbl nccnenoBaHMmn 1. BangHue TemnepaTypbl Ha pOCTa | NPOEKTa
brnoskonoruye | NnaHnposaTb N PN3N0NOrNYeCKy0 akKTUBHOCTb
CKUX BrnosaKkoNorn4ecKnn OPOXKEBbIX KJIETOK
nccnenoBaHW | SKCNepuMeHT 2. BnnaHne yrnesonoBs Ha pocTta um
" PU3N0NOrNYeCcKy0 akKTUBHOCTb
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OPOXIXKEBbIX KNETOK

3. CoyeTaHHOE BAUSAHNE
TeMnepaTypbl 1 Yr1eBOAOB Ha
pocTa n PU3nN0N0rny4ecKyto
AKTUBHOCTb APOXXXEBbIX KNETOK

Tema 6.2
broskonorunye
CKUNn
SKCMepuMeHT

MpoBOAUTHL
Brnosakonormyeckmnin
3KCNEePUMEHT
MnaHnpoBaTb
Brnoakonormyecknin
3KCNepuMeHT
NHTepnpeTupoBaTb
pe3ynbTaTbl NPOBEAEHHOIO
B1o3K0NOrMyYecKoro
3KCNepuMeHTa C
NCNosIb30BaHNEM
KOJIM4ECTBEHHbIX METOO0B

BbinonHeHne y4yebHo-
nccnenoBaTesIbCKOro npoeKkTa Ha
BblIOOP:

1. OueHka KavyecTBa aTMoOChepHOro
BO34yXa

2. OueHKa KayecTBa No4YB METOLOM
puToTECTUPOBAHUA

3. OueHkKa Ka4vyecTBa BOL,
MOBEPXHOCTHbIX BOAOEMOB MO
opraHosenTun4eCcKMm n pusnko-
XUMNYECKUM CBONCTBaM

4. BnuaHwne MNAB Ha poCcT u pa3suTtue
CeMSH BbICLUNX pacTeHUNn

5. BanaHue conesoro 3arpasHeHus
Ha POCT 1 pa3BUTUE CEeMSAH BbICLLUUX
pacTeHun

OT4eT 0 BbIMOJIHEHUN

y4yebHo-nccnenoBaTenbCKoro

NPOeKTa
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2. OueHou4YHble cpeancTBa No aucuunsimHe «bunonorusa»

OueHOYHble MEPONPUATUSA TEKYLLEro KOHTPONS (Tunbl):
3apaHuMA, HanpaBJieHHble Ha CUCTeMaTUu3auuio m
0006 eHne TeopeTnyeckon uHpopmauuum:
- 3anosiHeHune Tabnuu
- pa3paboTKa NeHTbl BpeMeH!
- pa3paboTKa rnoccapus
- pa3paboTKa MeHTa/lbHOW KapThbl

3apaHus, HanpasJieHHble Ha ¢(hopMUpOBaHUE UJIN
NPOBEepPKY 3HAHUM:

- TecCT

- oueHMBaeMas AUCKYCCUS

- (ppOHTaNbHbIN ONPOC

- obcy>xaeHme no Bonpocam nekumnmn (BcTtpedaeTcs y Hac
TONbKO 1 pa3s)

- YCTHble coobLleHnsa ¢ npe3eHTaumnen

3apaHuA, HanpaBJZieHHble HA (popMUpoBaHue
NPakKTU4eCKUX YMEHUUA U HaBbIKOB
- nabopaTopHasa paboTa
- pelleHmne 3agau
- MNPaAKTUKO-OPUEHTUPOBAHHbIE pacYeTHbIe 3a4aHNS
- KeWC Ha aHanm3 nHgopmMaumnm
- y4yebHo-nccnenoBaTeNbCKUN NPOEKT

2.1. OueHOoYHble cpencTBa TeKyLlLero KOHTpoJAa no
aucumniauvHe «buonorunsa»

Tekywmnn KOHTPOJIb pe3ysibTaToB 00y4YeHns MOXKHO
OCYLLEeCTBNATb  pPa3/IM4HbIMM  MeTodaMW U C  MNOMOLUbIO
Pa3/INYHbIX OLLEHO4YHbIX cpencTs. Mo gucumnanHe «buonormnsa»
B KayecTBe CpeacTB TeKylwero KOHTPOJA MNPUMEHSATCSH
3afaHna B TecToBoM opMme; Tabnuubl; BU3yanusauums
TeopeTn4eckoro MaTepuana B dopmaTe JieHTbl BPEMEHU WU
MEHTaJIbHbIX KapT; pelleHne KencoB n Apyrue OueHOYHble
MaTepuanbl. Hnxe npneenemMm npuMepbl HEKOTOPbIX N3 HUX.

2.1.1. 3apaHua, HanpaBJieHHble Ha
cucrteMaTusaumio m ooobLieHne TeopeTUHEeCcKomn
nHpopMmauum

1. 3anosiHeHue Tadbnuubl
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Ha3zBaHue TeMbl buonormna Kak Hayka

Pe3ynbTaT 00y4yeHun OnucbiBaTb MeTOAbl UCClIef0BaHUA Ha
no Teme MOJIEKYJIAPHOM N KJIETOYHOM YPOBHE
OOLwue KoMneTeHUUm OK 02

dopMyIMpoOBKa 3apmaHMA: 3anosHnTe Tabnanuy “Bknag
y4YeHbIX B pa3BuTune bruonormn”, ykasas y4eHoOro, BpeMeHHom
nepnopg paboTbl Ha4 OTKPLITUEM N faAaUTe KPaTKYIo
XapaKTEPUCTUKY OTKPbITUSA, NCNOJIb3Ys MaTepunan nekuumn,
y4yebHUNKa, NHbIE NCTOYHUKKN MH(OPpMaLnW.

Tabnuua - Bknapg y4eHbix B pa3BuTtue bmuonormm

Y4yeHbIn BpemeHHON KpaTkas xapakTepucTuka paboThl
rnepuoa y4yeHoro

Kputepumn oueHnBaHNA 3a0aHNA:

“5"” - Tabnunua BbINOJIHEHA B MNOJIHOM 0bbemMe

“4" - B xo4e 3anosiHeHUa Tabnmubl MaTepran OTPa>KeH He
MOJIHOCTbIO, MMETCA HEe3HAYUTEJIbHblIe HETOYHOCTH,
Heoo4YeThl

“3” - B Xo4e 3anosiHeHnsa Tabnuubl MaTepunan oTPa>KeH He
MOJIHOCTbIO, MMEITCA 3HAYUTESIbHbIe HETOYHOCTUN, Hefo4eThl
“2” - Tabnuua oTpakaeT MmeHee 50% mMaTepunana nnam He
BbIMOJIHEHA

2. PaspaboTka neHTbl BpeMeHu

Ha3zBaHue TeMbl OHTOreHes »XMBOTHbIX N YesioBeKa
PesynbTaT OnucbIBaTb CTagun OHTOreHesa
oby4yeHus no teme MXXMNBOTHbIX N YesioBeKa

Oowue OK 02, OK 04
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KOMNeTeHuunum

DopMYyJIMPOBKA 3aAaHUA: CO3JaNTe JIeHTY BPEMEHMU,
OTpa>kaloLyto 3Tarnbl OHTOreHe3a OoTAes/IbHON rpynnbl
XXUBOTHbIX NN YeNOBEKA C KPAaTKOW XapaKTEPUCTUKON.
Ha3BaHWa cTagnin [osmKHbl 6bITb pacnofoXeHbl B
XPOHOJIOrM4YECKOM NopsAaKe, OCHaLEHbl KPpaTKMM ONMUCaHUeEM
OCHOBHbIX U3MEHEHUN, MPUSIOXKEHBI PUCYHKW. 3adaHune
BbIMNOJIHAETCSA B MasibixX rpynnax (3-4 yesnoseka)

3. Pa3paboTKka MeHTaJIbHOMU KapThbl

Ha3zBaHue TeMbl CTpoeHune opraHusma
Pe3synbTaTr OnuncbIBaTb CTPOEHME N B3aMMOCBS3b
oby4yeHuna no teme 4YaCTeN MHOIMOKJIETOYHOIr0 OpraHnsMa
Oowue OK 02, OK 04
KOMMNeTeHUuuun

dopMyNIMpoOBKa 3apmaHUA: COCTaBbTe MeHTalslbHble
KapTbl MO KJacCnukaumm TKaHen, opraHoB N CUCTEM OpPraHoB.
B kapTe oTpa3uTte 0COBEHHOCTM CTpoeHUus, QYyHKUNN
06BbeKTOB. Bbl MOXXeTe 06beauHATb 00BbEKThI MO BbIMOJHAEMOWN
PyHKUNN UK MO cCUCTeMe OpPraHoB..

Mpn BbIMOSIHEHUN CTYAEHTbLI pacnpenensaTcda Ha Malsble
rpynno (no 2-3 4yeJsioBeKa). 3afaHune ABnaeTcH
npogeccnoHasbHO-OPUEHTUPOBAHHbLIM. CTyoeHThl,
obyyawwmeca npodeccun/cneunasnbHOCTU  CBSA3AHHOM  C
06bekTOM n3ydyeHnsa “PacteHnsa” pa3spabaTbiBalOT MEHTaAJIbHYIO
KapTy MO CTPOEHMUID OpraHu3mMa pacTeHuin (rpynnbl MOXXHO
pa3nennTb no oTAesnam pacTeHUn: MOXOBUAOHbIE,
NnJayHOBUAOHbIE, XBOLLEBUAHbIE, ManopoTHUKOBUAHbLIE,
FOJI0OCEMEHHbIE, MOKPbITOCEMEHHbIE). CTyaeHTbl, oby4atowmecs
npodeccumn/cneumanbHOCTU CBA3aHHOM C OOBbEKTOM U3yYeHUus
“2KuBoTHble”  pa3pabaTbiBalOT MEHTaJlbHYIO  KapTy Mo
CTPOEHMNID OpraHu3Ma »XMBOTHbLIX (FPynnbl MOXXHO pa3fennTb
Mo TMNaMm M KhlacCaM >XXMBOTHbIX. TUMbl: KUWEYHOMOJIOCTHbIE,
NJIOCKNEe 4YepBU, KPYyrible YepBun, KoJib4aTble YepBU, MOJIJTIOCKHU,
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YJIEHUCTOHOTr Me.
amgpunoun,
MaeKonuTatoLwme).

pbibbl,

Knaccsol:

XpseBble pblObI,
npecMblKamowmecs,
CTyOeHThl,

nonacrernepsbie

NTULbI,

obyyvatoumecs

npodeccumn/cneumnanbHOCTU CBA3aHHOM C OOBbEKTOM U3y4YeHUus
“YenoBek” pa3pabaTbiBalOT MEHTaJIbHYID KapTy MO CTPOEHWUIO
opraHm3Ma 4eJsioBeKa.

Mpwn
NHCTPYMEHTBI:

pa3paboTke

peKoMeHayeMm

https://www.mindmeister.com

https:

mindmup.com

NCroJib30BaTb

nin gpyroro MHCTpymMeHTa AJZid CoO30aHNA MeEeHTaJIbHbIX

KapT.

MNpuMep 4acTn MeHTaNbHOW KapThbi:

Cepae4YHO-COCYyANCTanA CMCTemMa

NMWEBo,

H{eAyAO4YHO-KMNLLUEYHBIA TPAKT

KHWEYHNK

Kputepumn oueHnBaHNA MeHTaIbHOM KapThbl:
«5» - 8-9 bannoB; «4» - 7 6annos; «3» - 5 6bannos

ABEH3QUSTUNEPCTHAA KMWKE

3 banna 2 banna 1 6ann
CopepxaHue | VIHpopmaumsa NHpopmMaums NHpopMaumnsa
npeacTaBieHa B | NpencraBsieHa, npencrasiieHa
nosiHOM obbemMe | HO UMeloTCA 4aCTUYHO
HETOYHOCTU
Mpacdmuyeckoe | MHorocTtyneH4aT | MHoroctyneH4aT | [MpocTon
ocdopMneHme | ad KapTac ada KapTa «MNay4vyoKk»
KapThbl nobasneHnem
KAapTUHOK,
3HaKOB.
Ncnonb3oBaHune
pa3HbIX LLBETOB
Ha
onpenesnieHHbIX
BETBSAX.
Jlekcuko- KapTa He KapTa He KapTa cooepxuTt
rpaMMaTUYECKO | COOEPXKUT coOoepXuT TaK MHOro
e opopMmneHue | oNbOK 1" rpy6bix rpy6bix
oneyvyaToK rpaMMaTUY4eCcKNX | rpaMmmMaTuUyecKmnx
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ownbok nnum
orneyvyaTok,
KOoTopble bObl
oTB/IE€KaNN
BHUMaHue
yuTaTensa oT
coaepxaHus

owmnbok un
oneyaTok, 4YTO ee
conepxaHue
TPyAHO
BOCMPUHNMaETCS

4. Pa3zpaboTka rnoccapuna

HaszBaHue TeMbl

OCHOBHbIE MOHATUA FeHeTUKN

Pesynbtat 06y4yeHusn
no teme

OnucbiBaTb 3aKOHOMEPHOCTM
HacneagCcrBeHHOCTN U N3MEHYUBOCTH

ObLwme KoMneTeHUum

OK 02

dopMyJIMPOBKA 3aAaHUA: COCTaBbTe r10cCCapui C onpegesieHnaMm no
TeMe "OCHOBHbIE MOHATUSA FreHEeTMKa"”, UCNOoJIb3ySa MaTepuasbl NeKuunn,

yqe6HMKM,CHOBapM.

MpuMepHbIA NepevyeHb TEPMUHOB:

AnbTepHaTUBHbIE NPU3HAKWK
AnnesibHble reHsbl
HeannenbHble reHsbl
HOMUHAHTHBLIN MPU3HaK
PeueccuBHbIN NpU3HaK
[OMO3UrOTHLIN OPraHn3Mm
[eTepo3nUroTHbIN OPraHn3m
feHOTUN

deHoTUN

OnrnbpunagHoe ckpelwmBaHmne
Yuctaga nnHms

rmbpua

HacnenCcTtBeHHOCTb
N3MeH4YnBOCTb
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2.1.2. 3apaHusA, HanpasJieHHble Ha ¢opMupoBaHue
MJIN NPOBEpPKY 3HAHUMN

1. ®dpoHTaNbHbIN ONPOC

Ha3zBaHue TeMbl NcTopursa 3BOIIOLUMOHHOIO Y4eHUs

XapakTepusoBaTb NPeanochbiIKn K
OBUXKYLLME CUSIbl BOSHUKHOBEHUSA
MHoroobpa3unsa sBnaos

Pe3synbTtaT OOyYeHusn
no teme

ObLwMe KoMneTeHUuuu OK 02, OK 04

MpuMepHbIA NepevyeHb BONPOCOB K (PpPOHTANILHOMY ONpPOCY

1. KakoBbl cusbHble K cnabble CTOPOHbI CUCTEMbI OPraHNYeCcKOoro Mmpa
K. JInHHeA?

2. CchopMynmpymnte OCHOBHbIE MOJIOXKEHUSA 3BOJIIOLMOHHON Teopun XK.
b. Jlamapka.

3. MepeyncnnTe NpennocbISIKN BOSHUKHOBEHUSA OapBUHU3Ma

4. lNMepeyncnute OCHOBHbIe TMOJIOXKEHUSA CUHTEeTUYEeCKON Teopuu
3BOJIOLNM

KpuTepun oueHnBaHMA:

«5» - OTBET MOJIHbIWA, Pa3BEPHYTbIN

«4» - 0TBET AOCTATOYHO MOJHbIN, HO €CTb HETOYHOCTU
«3» - OTBET KpaTKUN nnu ¢ rpybsimn owinbkamm

«2» - OTBET HEBEPHbIN UK OTCYTCTBYET

2. MoAroroBkKa YCTHbIX COOOLLLEHUN C Npe3eHTauen

Ha3BaHue TeMbl [eHeTnKa 4YyesioBeka

OnuceblBaTb 3aKOHOMEPHOCTH
Pe3ynbTaT oﬁyquuﬂ HacneaCTBeHHOCTN U N3MEHYUBOCTU
no Treme OI'IpEJJ,eJ'IFITb BO3MO>XHO€ BO3HMKHOBEHNE
HacnleaCTBeHHbIX MPU3HAKOB

OOLwue KoMneTeHUuUm OK 01, OK 02

DopMyNMPOBKA 3apmaHMUA: NOATOTOBbTE YCTHOE coobuieHne n
npeseHTauunto 06 ogHOM HacnenCcTBeHHOM 3aboneBaHNM U3 NMepeyHs.
PaboTa BbIMoNHAETCH B Napax. B cTpykType coobuieHns n npeseHTaumm
HeobxoaAMMOo OTpa3nThb:
1. Ha3BaHue 3aboneBaHns
2. Tunusauwns 3aboneBaHus
a. A) reHoOMHoe / reHHoe / NoJINreHHoe / XpOMOCOMHOe
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Nousw

b. B) ayTOCOMHO-A4OMNHAHTHOE / ayTOCOMHO-peLeccmBHoe /

cuernsieHHoe C rnoJiomM

CywHoCTb MyTauunmn (Ha KJIeTO4YHOM YPOBHE)
KnnHnyeckune npossneHus 3abosneBaHns

YacToTa BCTpeyaeMoCcTu
OdnarHocTunka

NCTOYHUKN NHOPpMaUnWN.

anMeprlﬁ nepeydyeHb HacneacCcTBeHHbIX 3aboneBaHumn YenoBeka

ouhkwnE

7.

CuHOpOM DHrenbMaHa
MykoBuncumnaos

CuHpgpom lMupcoHa
CvHpopom [ayHa,

CvHaopom KnanHdgenbTepa,
CuHpgpoMm LlepewieBcKoro-
TepHepa,

CuvHopom DgBapnaca,

YeK-NINCT A8 OLEHKU Npe3eHTauum
OueHNTe Npe3eHTaLUmMio No CefyLM KpUTepusam:

8. CnMHOpOM «KOLla4ybero

KpuKa»

9. CeprnoBuaHoOK/IeTO4YHaA
aHeMus

10. HenpodgubpomaTos

11. HNanbTOHN3M

12. remopunnnsa

13. deHnNKeToHYpUA

D/IeMeHTbl cogep>XaHuns

Hanununm | OTcyTCTBYM

e e

1. TUTynbHLIN Cnang

1.1 | Ha3BaHue 3aboneBaHuns

1.2 | CBegeHunsa o6 aBTopax

2. IaHa nonHasa Tunmnlaumns
3aboneBaHuns

3. Noka3aHa CyLWHOCTb MyTauun

4. OnuncaHbl KIMHUYECKMe NposBiIeHNS
3aboneBaHuns

5. YKa3aHa 4acToTa BCTPe4YaeMoCTb

6. OnucaHa gnarHocTuKa

7. YKa3aHbl UCTOYHUKN NHOPMaLUnKn

8. CobnioaeHne eanHOro cTuns
npeseHTauum

9. MaTepunan bbin1 MHTepeceH

10 | MaTepwuan 6b11 noneseH

LLikana nepeBona 6annoB B oTMETKY
12-11 6annos. - «5»

10 - 8 6annos - «4»

7-6 6annoB -«3»

MeHee 6 6annoB nanm otcyTcTBme paboTbl - «2»

JononHuTenbHble CBeaeHUsa ANa npenoaaBaTess.
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B uensx nsbexkaHne NoBTopeHNs TeEM Npe3eHTaLUui, npenoaasaTesnio
peKkoMeHayeTCs pacnpenennTb KOHKPETHbIe TEMbl Cpeaun rpynn
y4YaLlmxcs.

3. OueHMBaeMass oUCKyccuna

Ha3sBaHue TeMbl Brnocdepa - rnobanbHasa aKonormyeckas
cucteMa

OnucblBaTb CBSA3b mMexxay opraHm3mMom um

Pe3ynbTaT 00y4YeHun cpenon ero obnTaHus

no teme YcTaHaB/MBaTb CBA3b MeXXOy CTPYKTypaMu
brnocdepsl

OOLwue KoMneTeHUUm OK 01, OK 02, OK 07

MpuMepHbIA NepeyYyeHb BONPOCOB K OLLeHUBAaeMOMN AUCKYCCUMN

1. TnobanbHoOe noTenneHmne: Mug Nan peaabHOCTb? YTO BaM U3BECTHO
0 AaHHOM aABNeHNN? Kakme hpakTbl CyLeCcTBOBaHUSA UM OTCYTCTBUSA
rnobanbHOro NOTenaeHns BaM N3BECTHbI?

2. Ob6bACHUTE, Kakme (haKTopbl OFrPaHNYNBAIOT pacnpoCcTpaHeHne
XKU3HU B aTMoOCdepe, nntocdepe, rmngpocgepe.

3. Kak MOXXHO OxapaKTepun3oBaTb NCTOPUYECKMNE U3SMEHEHUA PO
yesnioBeka B bnocoepe?

4. B 4EM COCTOUT LEHHOCTb OXpaHbl BuopasHoobpasma? YTo npuBoanT
K COKpaLlleHunio brnonornyeckoro pasHoobpasna? Novyemy ons
yesiloBe4yecTBa Ba>KHO He AonycTuTb obenHeHna buopasHoobpasnsa?

Kputepun oLeHnBaHUSA:
«5» - AKTMBHOE y4yacTue B ANCKYCCUM. BbiCKasbiBaHMEe COOTBETCTBYET
3a1aHHON TeMe, XapaKTepusyeTcs BbICOKON WHMPOPMATUBHOCTLIO W

OPUTNHANIbHOCTbIO, ApryMeHThbl noAKpenieHsbl ybeanTenbHbIMN
npumepamu.
«4» - [JlocTaTOYHO aKTuUBHOe Yy4acTume B Juckyccuun. JlonyckaeTcs

He3HaynTesNlbHOe OTKJIOHEHNE OT TeMbl OUCKYCCUU. BbiCKa3biBaHWe HOCUT
OTHaCTM TpUBUAJIbHbIWN, MOBEPXHOCTHbLIM XapakTep. He Bce aprymMeHThl
rnogkKpenJjeHobl npuMmepamu.

«3» - [MaccnBHOE y4yacTue B OUCKYCCUN. BbiCKa3biBaHNe XxapakKTepusyeTcs
HU3KOW MH(POPMATUBHOCTbLIO, CTEPEOTUMNHOCTbIO, HE OTpakaeT MOJIHOro
MOHMMAaHUA TeMbl AUCKYCCUN. APryMeHTbl COOPMYINpPoBaHbl abCTPaKTHO.
MpnMepbl OTCYTCTBYIOT.

«2» - [TaccmBHOe y4yacTume B ONCKYCcCUU. BbiCKa3biBaHMe He COOTBETCTBYeT
3alaHHON TeMe, OTCYTCTBYIOT apryMeHTbl B MOJIb3Y KakKoW-NMbo TOYKMU
3peHuns.

JdonoJsiHuTesbHble CBeaeHusa ansa npenopnaBaTesii.
ﬂ,I/ICKyCCI/II'O Mo epUpPYyeET npenonaBaTeslb. B Havane ONCKYCCUN OH 3aa€eT
cnywaTtendaMm HECKOJIbKO KJTIoYEBbIX OCTPbIX BOMpPOCOB, I'IO6y)KJJ,aFI nx
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BCTYNUTb B 06Ccy>KaeHune. [lasiee nNocTeneHHo B Xoae ANUCKYCCUN
06Cy)X1al0TCs BCE NOCTABJIEHHbIE BOMPOChHI, Y4aCTHUKN BbICKA3bIBAIOT
CBOE MHEeHue.

4. Obcy>xpeHue no BONpocam NeKuum

HaszBaHue TeMbl MXN3HEHHbIN UK KJeTKn. Mntos. Menos
Pe3ynbTaT 00y4YeHun XapaKTepunsoBaTb XMU3HEHHbIN LUK KJIETKN
no reme

OOLwue KoMneTeHUUm OK 02, OK 04

NMpuMepHbIA NepeyYyeHb BONPOCOB A 00cy>XaeHus
Kakue naMeHeHns B KJ1IeTKe NpeaLlecTBYOT AeSIeHNI0?
OxapakTepusynte d¢a3bl MUTO3a W KpPaATKO pacCKa>KuTe, Kak
MPOUCXOoANT 3TOT Npouecc.
3. B yem 3akstovyaeTcsa buonornyeckoe 3Ha4YeHne MnuTo3a?
4. YemM Meno3 oTIM4aeTcsa oT MUTO3a?
5. B 4yeMm 3akto4aeTcs buonormyeckoe 3HavyeHme Menosa?

N =

5. Tect

Ha3zBaHue TeMbl B3zanmogencTeme reHos

OnucblBaTb 3aKOHOMEPHOCTM
HacneagCrtBeHHOCTN U N3MEHYUBOCTU

Pe3ynbTaT 00y4YeHun
OnpenenaTb BEPOATHOCTb BO3HMKHOBEHUS

no reme
HacNenCTBEHHbIX MPU3HAKOB NPU Pa3J/INYHbIX
B3aMMOOENCTBUAX FT'eHOB
Oowue KoMneTeHUUMn OK 01, OK 02

MpuMmep TECTOBOro 3apaHunA
1. K B3auMoOencTBUSAM aJiJieSibHbIX T€HOB HEe OTHOCHT:
1) anucTas, nonnmeputo, mogundurumnpyrouiee 4encTemne reHoB
2) Koonepauuo, MHOXXECTBEHHbIN anienn3m
3) cBEPXOOMUHUPOBAHMNE, KOMMJIEMEHTAPHOCTb
4) KOOOMWUHNPOBaHME, MPOMEXXYTOYHOE LOMUHNPOBAHME
2. [lposaBneHne y retepo3nroT NpM3HaKoB, OeTEPMUHUPYEMbIX OBYMS
annensamm HabnwgaeTcsa npu:
1) cBepxaOMUHUPOBAHUN
2) 3nucTase
3) KOOOMUHUPOBAHUN
4) onumepun
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3. HacnepoBaHue 4eTBepTOM T[pPynnbl KPOBM OTHOCAT K Tuny
B3auMOOencTBUA:
1) KogOMUHUpPOBaHME
2) cBEPXOOMUHUPOBaAHME
3) nonHoe JOMUHMpPOBAHUE
4) NnpoMexxyTo4Hoe JOMUHUPOBAHME

4. HacneposaHue LUNHLWIWNNIOBON OKpacKwu y KPOJINKOB
KOHTposimpyeTca Tpemsa annenamu: A,a mn ah. Kaxpaa ocobb
SABNSAETCA HOCUTENIEM TOJIbKO OBYX U3 HUX. DTO Npumep:
1) KoMNeMeHTapHOCTU
2) Koonepauuu
3) MHO>XeCTBEHHOro annenm3ma
4) nonnmepunun

5. MNosBneHne Hosoobpa3oBaHUN NpPU COBMECTHOM AENCTBUU [OBYX
AOMUNHAHTHbIX HeaslslesibHbIX FE€HOB, KOrAa B FOMO3UIOTHOM WX B
reTepo3sMroTHOM  COCTOSIHUM  pa3BMBAETCS  HOBbIA  MPU3HaK,
HabnogaeTcs npu:
1) koMnNneMeHTapHOCTU
2) Koonepauunu
3) N0OAAHOM LOMUHUPOBAHUN
4) penCcTBUN reHoB-MoANMpUKATOPOB

6. EChm oOAMH [OMWHAHTHLIA FeH nojdaBnseT neucTBue [pyroro
AOOMWHAHTHOrO reHa, To - 3TO NpuMep:
1) peueccuBHOro snncTasa
2) nonumepumn
3) AOMWHAHTHOr O 3NucTasa
4) MHOXXECTBEHHOr o aJiienin3mMa

Homep Bonpoca MpaBUNbHbIN OTBET
1 1
2 3

W
w

(9,
N

2.1.3. 3apaHua, HanpasJZieHHble Ha dopMupoBaHue
YMEHUHN U HaBbIKOB

1. JlabopaTopHasa paboTta

Mpn  n3ydyeHun  gucunnauvHel  “buonorma”  npenycMoTpeHo
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BblNoJIHEHNE NabopaTopHbIX paboT:

Tema 1.3. bnosnornyeckm Ba>kHbleé XMMUYECKUe COoeAUHEeHMUA:
NabopaTopHaa pabota “OnpepeneHne ButammHa C B MNpoayKTax
nnTaHna”; NabopaTopHas paboTa «'napopunbHO-rngpodobHbie
CBOWCTBa JNMNO0B».

TeMma 1.4. CTPYKTYpPHO-(pYHKLMOHANbHaSA opraHusauus
Knetok: JlabopaTtopHasa paboTta «CTpoeHune KieTkn (pacTeHus,
XXNBOTHbIE, rpmbbl) N KETOYHbIE BKJOYEHUS (Kpaxmas, KapoTUHOUAbI,
xJoponsacTbl, XpoMonaacTbl)»; JlabopaTopHasa paboTa «[poHMLaeMoCTb
MeMbpaHbl (N1a3MoNn3, Oensia3mMosns)».

Tema 4.5. BansaHue coumasibHO-3KOJIOrM4eckKux (pakTtopoB Ha
3a0poBbe 4yenoBeka: JlabopaTopHasa paboTa Ha Bbibop: «YMCTBEHHasA
paboTtocnocobHOCTb» wunn «BansHne abuoTmyecknx ¢aKTOPOB Ha
yenoBeka (HU3KMe 1 BbICOKME TemnepaTypbl)»

TeMa 6.1. OcCHOBHbIE MeToAbI OMO3KOoNOrn4YecKmnx
MccnenoBaHuUmn

NabopaTtopHaa paboTta Ha BbIbOp MO MUHM rpynnam: «BamaHue
TeMrnepaTypbl Ha pPocTa M (PU3MNOJIOMNYECKYIO aKTUBHOCTb OPOX>KEBbIX
KNeToK»; «BnusaHue yrneBogoB Ha pocTa WU  (PU3MOJIOrNYeCKYIo
aKTUBHOCTb OPOX>XEeBbIX KNEeTOK»; «Co4yeTaHHOe BUSHME TeMrepaTypbl
W yrneBodoB Ha pocTa U (PU3NONOTNYECKYID aKTUBHOCTb [LPOXKEBbIX
KJIeTOK»

OGopynoBaHue nabopatopum M pabouux mect nadbopatopuu:
MWUKPOCKOMbI, CEKYHAOMEp, TOHOMeTp, fNabopaTopHasa nocyaa (Nnpobupku,
NOACTaBKM ONna nNpobupok, MUHLETbI, NEeCOK, CTYNKM C necTukamu,
npegMeTHble n NMOKPOBHbIE cTekna, CTeKNSAHHbIE NanoYku,
npenapoBasjibHble Urbl, PUAbTPOBasibHaa bymara (cangeTkn), cTakaHbl)
FMNepTOHNYECKUA  pacTBOp xJopupa HaTpusa, 3%-Hbin  pacTBoOp
nepokcmga Bogopoda, pacTBop Moda B WMOAMCTOM KasuWu, FAULEPWVH,
KnybHn KapTtodensa, AUCT 37040enm  KaHaackow, nsond  psaAbuHbl
06blKkHOBEHHOW (psAbUHbI MM ToMaTa), JiyK pendaTbin, pa3BefeHHble B
BOOE OPOXXKN).

Mpneepnem npumep nabopatopHom paboThbl

HasBaHue TeMbl CTPYKTYpPHO-hYHKLIMOHAIbHAs opraHn3aums
KJIeTOK

Pa3nn4yaTb cyweCcTBeHHbIe MPpU3HakKun
CTpoeHndA KNeToOK OPraHM3MoB pa3HbIX

Pe3ynbTaT 00y4YeHun LLapCTB XKWUBOW NPUPOAbI
no reme MpoBoanTb HabNOAEHNE KNETOYHbIX
CTPYKTYP N X N3MEHEHWUI C MOMOLLbIO
MUKPOCKOMNa
OOLwWwue KoMneTeHUUm OK 01, OK 02, OK 04
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JlabopaTopHas paboTa «CTpoeHune pacTUTeNIbHON, XXUBOTHON, rPUBHON

KJIETKU»

Llenb paboTbl: 3aKpennTb YMEHME roTOBUTb MUKpOMpernapaThbl U
paccMaTpuBaTb UX MNOA MUKPOCKOMOM, HAaXoANUTb 0COBEHHOCTU CTPOEHUS
KNEeTOK Pa3/INyHbIX OPraHNU3MoB, CPaBHUBATb X Mexay Cobo.

1. Ha3zoBuTe OCHOBHbIE YaCTU MUKPOCKOMNa N onuwnTe nx QyHKUNN.
2. YTo Takoe npegmMeTHOE 1 NOKPOBHOE cTekna? [nd 4yero oHun

HY>XHbI?

3. Mepevncnnte oCHoBHbIe NMpaBuia PaboTbl C MUKPOCKOMOM,

2.[lpoBefeHne ONbLITOB

ObopynoBaHme 1 nocyana

MaTepurabl U peakTuBbI

1. Mukpockonbl

1.Bona

2. MpeoMeTHbIE N MOKPOBHbIE CTEKJ/Ia

2. Pa3BefeHHble B BOOE OPOXXKN

3. CTekJiIsHHbIe MaJIoHYKKn

3. Jlyk penyaTbin

4. CTaKaHbl

5. ®unbTpoBanbHasa bymara
(candeTka)

6. CTepu/ibHbIN WINaTeNb

AnropmnTm npoBepeHns paboThl

Bonpockl 1 3apaHunsa

e 1. MayyeHue cTpoeHun

PacTUTENIbHOM KJIeTKHU
1.1. CHATb C BHYTPEHHEN NMOBEPXHOCTU
MSACUCTOWN Yelluyun JIYKOBULbl TOHKYIO
NAeHKy - anuaepmy;

@ 1.2. [loMeCTunTb Kyco4ek
annaepMbl Ha NpegMmeTHoe
CTEeKJIO B KanJito BOAbl;

® 1.3. HakpbliTb 06BHEKT NOKPOBHbLIM
CTEeKJIOM;

® 1.4. PaccMOTpeTb KNeTKn
3aNnaepMsbl Mo passinyHbIM
yBen4yeHmnemMm MnKpockona

Onpepnenute popMy KIETOK,

® HanawuTte Aapo, Bakyonu,
0060104KYy KIeTKMW.

® 3apuUCymnTe HEeCKOJIbKO
KJ1IeTOK 3NNAEpPMblI,
0603Ha4YMB Ha pUCYHKe:
umTonnasMy, S4po,
BaKyosn, 060104KYy KNeTKun

2. N3yyeHue CTpOEeHUs XXUBOTHOM
KJZIeTKM

2.1. lMpoBecTun cTepusibHbLIM LLUMNaTeNnemM
C IErKUM Ha)XMMOM o HEBY nnam no
AecHawm;

2.2. HaHecTun KanesbKy CJIOHbI Ha
npeaMeTHoOe CTEeKJI0 U HAaKPbITb ee

PaccmMoTpuTe Ha KOHYNKe
LwirnaTensa B Kanesibke CJIOHbI
CNyLWEeHHble KNeTKn annTtenns
PaccMmoTpuTe Ha npenapaTe
oTAeNIbHble KPYMHbIe MJoCcKne
KNeTKWU HenpasuJbHON GhopMbl.
bonbwasa 4acTb KIETOK MepTBble,
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MOKPOBHBLIM CTEKJIOM;, MO3TOMY B HNX XOPOLLUO 3aMeTHO

2.3. PaccmoTpeTb npenapat npu a0po.

60/1bLLIOM YBESIMYEHNN C MPUKPLITON ® 3apuUCynTe HEeCKOJIbKO

AnadparmMon KOHOeHcaTopa. KneTokK, 0603Ha4YbTe A4P0 U
unTonsaasmy.

3. I3yyeHue CTpPOEHMs KJIeTKH Hanonte ApOX>KeBYIO KNETKY,

ApoXxOKen (rpmboi) paccMoTpeTb ee hopMy U

3.1. [loMeCcTUTb CTEKNAHHON NaJIoYKOW | OTAEeSIbHble YacTW.

KanJt pacTeBopa C APOXKaMU Ha 3apucymnTe HEeCKOJIbKO KJIEeTOK,

npeaMeTHoe CTEeKNOo; caenanTe noanucu.

3.2. HakpbITb ee MoKPOBHbLIM CTEKJIOM.
ECnin eCTb U3NULLKK XNOKOCTN,
yoanuTe ee C NoMOLLbIO
dunbTpoBanbHOM bymarun (candeTkn);
3.3. PaccmoTpeTb npenapaT nog,
MUKPOCKOMNOM

NToroBas KOHTPOJIbHAA 4YacCTb N TOPHOM Tbl (BbINONHUTDL
NUCbLMEHHO):
1. VI3 KaknX OCHOBHbIX YacTen cocTonT nobasa knetka?
2. Y10 obuwiero umeeTcsa B CTPOEHUN PACTUTESIbBHOWN N XKUBOTHOM
KNeTOoK?
3. YeM pa3nn4arTCs 3TN KJIeTKN?
4. YeM 00BbACHUTL, 4TO, Byay4n YCTPOEHHbIMU MO €ANHOMY MJaHYy,
KJ1IeTKM BeCbMa pa3Hoobpa3Hbl No popme u pazmepam?
2. NMpakTUKO-OpMeHTUpPOBaHHbIEe pacyeTHble 3aaaHusA

Ha3BaHue TeMbl Monynsaumnsa, coobwecTsa, SKOCUCTEMBI
OnuncelBaTb CBA3b MeXAy OpPraHnU3MoMm un
Pe3ynbTaT 00y4YeHun cpenon ero obuTtaHus
no reme YcTaHaBAMBaTb CBSA3b CTPYKTYPbl U CBONCTB
3KOCUCTEM
OOLwue KoMneTeHUUm OK 01, OK 02, OK 07

Ha3BaHue 3agaHuns: PacyeT cpoKa ucHyepnaHMs NpPUpPoOAHbIX
pecypcos

®abyna: Pa3BuTme yenoseyeckoro obuiectBa HeBO3MOXHO 6e3
B3aMMOAENCTBMSA C NpUpoaon. 1o HEKOTOPOro BpeMeHn oTpuLaTesbHble
NOCNeAcTBUS  XO3SWCTBEHHOM WU WHOW  OEATENbHOCTU  YesloBeKa
KOMMEeHCUPOBaNmn CrocobHoCTbI0 NPUPOAHbIX CUCTEM K
CaMOBOCCTaHOBJIEHUIO. HO K cepeanHe ABaALATOro CToONeTus CUuTyauums
M3MEHMNACh: OKpPY)Xalollas MpupoaHas cpela YyXe He B COCTOSHUK
KOMMEHCUPOBATb  MOJIHOCTbIO  MOCNEeACTBUS  BO3AENCTBMS  POCTA
YUC/IEHHOCTWU NI0OEeN N pacLUMpPEeHns MPOoM3BOACTBA. 3arps3HeHbl BOAa,
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BO34YX, pacTeHus, BbiNaJaloT KUCAOTHbIE O0XAW, 3p03UA BbIBOOUT
MO4YBbl N CENbCKOXO03ANCTBEHHOro 060poTa, MOMSAPHbIE NbAbl TalOT MU3-3a
NnoTenJIeHNs KJauMaTa, Ucye3alT MHOrMe BUAbl XUBOTHbIX U pacTeHUn,
HaceneHne npnobpeTtaeTt XPOHNYeckKme 3aboneBaHus, pacTéT
cMepTHOCTb. CyuiecTBylowne cemyvyac UHTEHCMBHOCTb a@HTPOMNOreHHOro
BO34ENCTBUS BEOET Hally MJaHeTy K UCTOLLEHNIO U Aerpagaumnn.

3anaHune: OueHUTe CPOK McYepraHus NMpPUpPOLHOro pecypca, ecsu
N3BeCTeH ypoBeHb A006bl4M pecypca B Tekywem rogy, a notpebneHue
pecypcoB B nocnepywouwme roabl bynetr Bo3pacTaTb C 3adaHHOWN
CKOPOCTbIO MPUPOCTa exerogHoro noTpebneHns. Kakowm MpUpPoOHbINA
pecypc wuMeeT CcaMbll OONrMM CPOK UCYEeprnaeMocTU U Kakom -
HAaNMEHbLUNN?

NHdopmaumns, Heobxoanmasa onsa peleHus:

Tabnnua 1
Pecypc 3anac pecypca Q, | Lobbiva pecypca | MpupocT obbema
mMapa. T q, Mapa T /rog noTpebneHuns
pecypca TP, % B
ron
KaMeHHbIN yrosb 6800 3,9 2
MpupoaHbIN ras 280 1,7 1,5
HedTb 250 3,5 2
XKeneso 12000 0,79 2,5
docdop 40 0,023 1,8
Menb 0,60 0,008 1,7
LnHK 0,24 0,006 1,3
CeuHeL, 0,15 0,004 2,2
ANtOMUHNIN 12 0,016 1,6
YpaH 300 0,2 2

Onsa pacyeTa BOCMOJQIb30BaTbCA (OPMYJSION CyMMbl YJ1€HOB psda
reoMeTpunYecKon nporpeccumn

t
1+E —-1|-q
B 100 (1)
T
100
roe Q - 3amac pecypcos, q - rofoBasi 4obblya pecypca, TP - mpupocT

notpebneHuns pecypca, t - 4yncno ner.

JNlorapndpmMmuposaHune Bblpa>keHusa onsa Q gaet cnepyrowyto opmyny ons
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pacyeTa CpoKa ucyepnaHusa pecypca
-TP
In Q1P +1
q -100
t=—F———— (2)
TP )
In

1+—
100

3. PewueHue 3apa4

Ha3zBaHue TeMbl 3aKOHOMEPHOCTN HacenoBaHMA

OnucbiBaTb 3aKOHOMEPHOCTM
HacneagCrtBeHHOCTN U N3MEHYUBOCTU

Pe3ynbTaTt 00y4YyeHusn OnpenenaTb BEPOATHOCTb BO3HMKHOBEHMSA
no Teme HacnenCTBEHHbIX MPU3HAKOB NPU MOHO-, AU-,
NnoAMrnbpmMaHoM N aHaNN3NpPYLLEM
CKpewmnBaHnmn
Oowue KoMneTeHUUHU OK 02, OK 04

®opMyNMPOBKa 3alaHNSA: pelnTe 3a4a4mM, COCTaBUB CXEMbI CKpeLLBaHUS

3afaHune asndeTca NpoeccnoHasrbHO-OPUEHTUPOBAHHbLIM. 3afauyn
ANna CTyaeHToB noabupatoTcs B COOTBETCTBMM C OOBHLEKTOM M3y4eHUs
“PacTteHnsa”, “XKnsoTHble” nnn “Yenosek".

Mpnmep 3a4ad ans CTYLEHTOB, obyvarouimecs
npodeccumn/cneumanbHOCTN CBA3aHHOM C 06bEKTOM n3yyeHns “Yenosek”:
3agava 1. y yesloBeka anbbnHN3M n cnocobHOCTb

npenmyLlecTBEeHHO BJlafeTb JIeBOM PYKOW - peuecCUBHbIe MNPU3HaKWU,
Hacseayowmecs HesaBUCMMO. KaKoBbl FeHOTWUMbl  poauTenen C
HOPMaJibHON MUIrMeHTauuen n BrafewWwmx rnpaBon PyKoOnW, ecnm y HUX
poaunnca pebeHok anbbnHoC n neswa?

3agada 2. Y 4enoBeka MNpPaBOPYKOCTb OOMUHUPYET Haph
JIEBOPYKOCTbIO, KapernasocTb Hapg ronybornasoctbio. [onybornaswin
rnpaBLla XXeHWJICA Ha Kapersa3on npaswe. Y HAX poannocb ABoe geTen -
Kapernasbin neswa n rosnybornasein npaswa. OT BTOporo 6paka 3TOoro
KEe MY>XXYMHblI C Kapersa3on MpaBLIOA poauSIoCb AEeBATb KapersasbiX
neTen, OKasaBWMUXCA npaswamn. OnpenennTb FeHOTUMNbl MY>XXYUHbI Y
ob6enx XeHLwumH.

3apada 3. Y lNetn n Cawwm Kapue rnasa, a y ux cectpol Mawm -
ronybole. Mama >Tux pgeten ronybornasas, xoTd ee poauTenn nUMenu
Kapue rnasa. Kakom npusHak gomMmmHupyeT? Kakown uBeT rnas y nanbi?
Hannwmnte reHOTUNbI BCEX NEPEYUCTIEHHbIX JINL,.

KpuTepuun oueHnBaHunS

“5" - BCe 0TBeTbl BEPHbI

“4” - ponyuweHa oaHa owmnbka
“3” - ponyLweHbl 2 oWnNbKK
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“2" ponyuweHbl 3 n 6onee ownbok nnam paboTta He BbINOJHEHA

4. Kenc Ha aHanu3 uHdopmMauum

Ha3BaHue TeMbl BuoTtexHonornm B megmnunHe n hapmMmaumnm

AHanNM3npoBaTb 3TUYECKNE aCMeKThbl
COBpPEMEHHbIX uccnenosaHum B obnactum
ONOTEXHONOrNN N TeHeTUYECKNX TeXHOIOr

OOLwue KoMneTeHUUm OK 01, OK 02, OK 04

Pe3ynbtat 06y4eHusn
no teme

Kencbl MCNONb3YIOTCSA B KadeCTBe OLEHOYHOro MeponpuaTusa B
pasgene 5 “buonorna B XXWU3HU", KOTOPbLIN ABAAETCA MNPUKIALHbIM
MoAOy/leM U COCTOUT U3 ABYX YacTen. Tema 5.17 “BUOTEXHONIOMUN B XKU3HWN
Ka)XOoro” un3y4yarwTCcs He3aBMCMMO OT npodeccuin/cneymanbHOCTEN
obyvawwmxca, TeMa 2 aBnaseTca npogecCUoHasIbHO HarpasJIEeHHON W
nonbupatroTca B 3aBUCUMOCTU U MPOPECCNOHANIBHON HAaNpPaBiEHHOCTMW.

Mpueegem npumep Kenca kK Teme 5.2.1. “buotexHonorumn B
MeaunyuHe v apmaymn”

dopMynnpoBKa 3afaHnA:

buoTtexHonorma — KOMMJIEKCHasa Hayka, HarnpasJieHHas Ha
noJlydyeHue LeneBoro npoaykTa, ¢ nomMowbio 6MoobbekToB MUKPOBHOrO,
PacTUTENIbHOIO N XXMBOTHOIO NMPOUCXOXKOEHUS.

MeaununHCKas 6uoTexHosIornsa - oTpacsb, Lesib KOTOPOW Co3faHue
ANArHOCTUYECKNX, MPOPUIAKTUYECKMX U nedyebHbiXx npenapaToB, OHa
M3y4aeT  BO3MOXHOCTW  WUCMOJIb30BAaHUSA  MUKPOOPraHM3mMoB,  O)A
NONy4YeHUss aMUHOKMUCIOT, BUTAMUHOB, (HEepMeHTOB, aHTUOWOTUKOB,
OpraHn4YeckKnx KNCnoT.

CaxapHbin guabet - >To 3aboneBaHme obmeHa BewecTs, MNpw
KOTOPOM B OpraHusMe He XBaTaeT WHCY/IMHA, a B KPOBMW MOBbILLIAETCS
cogepxaHume caxapa. CoaepxaHume caxapa B KpoBu Heobxoaumo p[ns
HOPMasIbHOro  (PYHKLMUOHUPOBAHUA  KJETOK. NWHCYynuH,  KOTOpbIN
BblpabaTbiBaeT noa)kenynoyHas »kenesa, obecneymsaeT NPOHUKHOBEHME
FIOKO3bl B KJIETKW, HO MHOrAa npomcxoamT cbom BblpabOTKM UHCYINHA U
KNeTKa He nosiyd4aeT HeobxoaMMoro nUTaHUs, a caxap HakanJnBaeTCsa B
KPOBU. DTO NPUBOAUT K BO3HUKHOBEHMUIO CaxapHoro gunabeta pasHbIX
TUNOB, OAWH W3 KOTOPbIX SABJAETCA WHCYJIMHO3aBUCUMBLIM. [lpn Takom
Tune caxapHoro gnabeta 3aboneBLNin [OKEH BCHO XXN3Hb BBOAUTL cebe
WHBEKLUN UHCYJINHA.

Mo pgaHHbIM cTaTUCTUKK, B 2014 r. Konn4ecTBo BONbHbLIX CaxapHbIM
AnabeTtoB B Poccuinckon cepepaumm coctasmno 387 MaH 4enosek. o
HEKOTOPbLIM OaHHbIM 3Ta Undpa KaKabl rof yeenmympaeTcs Ha 5%.

3agaHune: HangutTe W MNpoaHan3upynTe pasfimyHble WUCTOYHUKU
nHpopmaumnm (HaydHaa wun y4ebHo-Hay4YHaa snmMTepaTypa, CpeacTBa
MaccoBOW WHGoOpMauuKn, ceTb WHTepHeT u apyrme) no Teme Keuca.
OTBeTbTe Ha BOMPOC Ha OCHOBE HaMAeHHbIX AaHHbIX: C 4eM CBA3aH pPoCT
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3ab601eBaeMoOCTU caxapHbiM OnabeToM cpean B3POCSIOF0 HacesieHus wu
oMoJIoXKeHMe 3aboneBaHUA? Kakue Mepbl NPOPUIAKTUKA CaxapHOro
nnabeTta MOXXHO peasin3oBaThb B MOBCEAHEBHOM XXU3HU KakAO0My U3 Hac?
Kak pa3BuMBanoCb MPOU3BOACTBO WHCYJIMHA U C KaKUMU 3STUYECKUMMU
HOpPMaMu Npu 3TOM CTaNIKUBAJINCh YYEHbIE?

MoarotoBbTe YCTHOE cooblleHMe C npeseHTauuen, B KOTOPOM
Heob6xo0aAMMO OTpa3nTh:

1. CaxapHbin AnabeT - MNPUYMHBLI, CUMMTOMbI, OWAFHOCTUKA W
nevyeHwve;

2. PacnpocCTpaHeHHOCTb cCaxapHoro gauabeTta cpein HaceneHus
CBOEro pervmoHa 3a nocjsegHne Tpu roga, npoaHanM3npoBaB Hay4YHble
nybnmkaumm wmn CTaTUCTUYECKY OTYEeTHOCTb (B TOM 4uUcCse OT4eThl
FocynapCTBEHHOro peecTpa caxapHoro anabera);

3. PacnpoCTpaHeHHOCTb CaxapHoro auabeTta cpegn HaceneHus
Poccuinckon epepaunn 3a nociegHne Tpu roga, npoaHaansmpoBas
Hay4Hble nNybaMKauum n CTAaTUCTUYECKYKD OTYETHOCTb (B TOM 4ucne
oT4yeTbl FoCyfapCTBEHHOrO peecTpa caxapHoro anabeTa);

4. TllpepgnonaraemMmble MNpPUYMHBLI  U3MeHeHUsa 3aboseBaeMocTun
caxapHbiM anabetom n nx obocHosaHue;

5. Bo3MOXHble npopnnakTn4eckne MeponpuaTus;

4. MeToAbl MOJSyYEeHNA NHCYJINHA;

5. OTpa3nTe 3Tu4eckme acnekTbl UCMOoNb30BaHUA BMOTEXHONOM N
npu NPon3BoACTBE NHCYJIMHA.

Ina co3gaHns Ka4eCTBEHHOW npe3eHTaunm Heobxognmo
cobnogaTtb pag TpeboBaHUN:

Obwwme 1. lMNMpe3eHTauna [o/HKHaA HAa4YNHATBLCA C TUTYJIBHOIO
TpeboBaHus cnanpga, roe ykasblBaeTcsa TeMa, cBegeHus ob aBTope
nT.n.

2. Ha cnanpax Heobxoanmo pasMellaTb TOJIbKO TE3UCHI,

KJIl04YEeBbIE C/I0Ba, rpadmnyeckme Matepuasbl (Cxemsbl,

PUCYHKW, Tabnuubl, GoTo 1 T.M.).

Ncnonb3oBaTb eAnHbIN CTUIb 0QOPMIIEHNS.

4. Konn4ecTtBo CnanfoB [AOJIKHO ObiTb AOCTATOYHbIM
018 pacKpbITUA TeMbl, HO He Bonee 20-Tw.

w

Wpndg ol 1. ChnegyetT uncnonb3oBaTb CTaHOapTHble, LUNPOKO
pacnpocTpaHeHHble WpudTLl, Takue Kak Arial,
Tahoma, Verdana, Times New Roman, Calibri n ap.;

2. Pasmep wpugTa ona 3arosioBKOB - He MeHee 24, ons
MHpOopMaUnn He meHee 18.

3. He pekomMeHOyeTCA WCMNOJQIb30BaTb pPa3Hble TuUMbl
WP TOB B OAHOWN NMpe3eHTauunn.

4. [na BbigeneHna nHgopMauumm cnenyeT UCnosib30BaThb
XXUPHBIN LWWPUKT, KYPCUB NN NOAYEPKUBAHME.
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. He 3noynoTpebnatb nponucHbiMn 6ykBamu.

doH

. XenaTtenbHO ncnonb3oBaTb  OAHOTOHHbIN hoH

HeAPKUNX nactesJibHbIX TOHOB.

. [Ana ooHa npeanoyYTUTEsIbHbl X0N104HbIEe TOHA.

Ncnonb30BaHU
e uBeTa

. Ha ogHOM cnanpne pekoMeHAyeTCs WCMOoJIb30BaTb He

bonee 3-x UBETOB: OAWH nAOns doHa, OAMH AONS
3aroJiIoBKa, OAUH OJ1s TeKCTa.

. Ana oHa M TeKCTa WCNoNb30BaTb KOHTPACTHbIe

uBeTa.

MpencrtasneHun
e nHopmayumn

. PekomeHaoyeTCA WMCNONb30BaTb KOPOTKME CJiIoBa M

npeansoxXeHums.

. MMHMMKM3NpoOBaTL KOJIMYECTBO MpPensioros, Hapel-II/IVI,

npunaratesibHbIX.

. 3aroJs1oBKu OOJIKHbI npuBJieKkaTb BHMMaHNe

ayauTopum.

Obbem

He cTouT 3anonHaTb OAUMH Cnang CANWKOM BGonblinm

nHpopMmauunm | obbemMom uHbopMauun: NKOAN MOryT €OUHOBPEMEHHO
3anoMHNTL He 6onee Tpex (akToB, BbIBOOOB,
onpeneneHunn.

5. YyeOHO-uccnepoBaTenbCKMM NPOEKT

HaszBaHue TeMbl

Brnoakonormnyeckunm dKCNepnMmeHT

Pe3ynbTaT OOyuyeHun

MpoBOANTL BUO3KONOrMYECKNI SKCNEPUMEHT
MnaHnpoBaTb BUO3KOOrNYECKUIA
3KCNEPUMEHT
NHTepnpeTupoBaTb pe3ysbTaThbl

no reme
npoBeneHHoro 6Mo3K00rN4ecKoro
3KCMepuMeHTa C UCMOJIb30BaHNEM
KOJINYeCTBEHHbIX MEeTOo0B
OoOwue KoMneTeHUUHU OK 01, OK 02, OK 04, OK 07

Y4ebHO-nccnenoBaTeNbCKUM NPOEKT SBASETCA OCHOBHbLIM
Ccnocobom oLLeHKN pe3ybTaToB 00yYeHUs, CHOPMUPOBAHHBIX Y

obyyatoLmxcs

B xone ocBOeHuA pasgena 6

“bunosakonorndyeckue nccnenoBaHusa”.
Cpean pasfiMyHbIX TEXHONOrMnM TnMpoeKkTHoe oby4yeHune
obnagaet pAgoM nNpeuMyLllecTB: Mo3BosiseT obyyvaruwemycs

CaMOCTOATEJIbHO

(npn KOHCYJIbTaTUBHOW nopaepxke
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npenonaBaTens) nobbiBaTh 3HaHWUS, paboTas C
MHOIMOYNC/IEHHLIMN UCTOYHUKaMM nHbopMauun, npubopamun un
nabopaTtopHbIM 060pyaAOBaHMUEM, N OJHOBPEMEHHO B OE/I0BOM
obuweHnn ¢ oaHOrpynmnHUKaAMM pa3BMBaTb KOMMYHUKATUBHbIE
YMEHUS N HaBbIKW.

Ona y4yebHoO-nccnepoBaTeNbCKOrO MPOEKTa B pPaMKax
bnonornn Hambonee onTtmMManbHa rpynnoBas dgopma paboThl
Ha/[ MPOEKTOoM.

Tembl y4yebHo-nccnenoBaTesIbCKOro NpoeKTa,
NpuBeOeHHble HWXe, ABMAAITCA NPUMEPHbIMU U MOryT ObiTb
MOOEPHU3UPOBaAHbI MoL4 pervnoHanbHble 0Co06eHHOCTM ©n C

y4yeToMm nosy4yaeMmomn yYyallmmumcs npodeccuen
(cmeunanbHOCTLIO):

MpumepHble TeMaTukKun y4yebHOo-nccnenoBaTesnbCKoOro
npoekTa:

1.0ueHka KayecTBa aTMOC(EpPHOro Bo3ayxa

2.0ueHKa KavyecTBa No4YB MeToaoM DUTOTECTUPOBAHUSA

3.0ueHKa KayecTBa BOL NMOBEPXHOCTHbLIX BOOOEMOB MO
opraHonenTu4eckumM n PU3NKo-XxMMnM4eCKMM CBOMNCTBaM

4.BnunaHune MNAB Ha poCcT 1 pa3BuUTne CEMSAH BbICLLUUNX
pacTeHun

5.BnmnaHmne coneBoro 3arpsa3HeHnsa Ha pocT U pa3BUTuUE
CEMSH BbICLUMX PpacTEHUMN.

CTpykTypa y4yebHo-nccnenoBaTesIbCKOro npoekTa
BKJIlOYaeT NMATb OCHOBHbIX 3Tana.

OCHOBHble LWarn nepesoro s3Tana BbIMOJIHEHUSA MPOEKTa:
obocHOBaHME aKTyaJIbHOCTU BbIOPAHHOM TeMbl, BbISABEHUE
npobnembl wnccnepoBaHusa, QopMmyaupoBaHue  runoTessbl,
NOCTAaHOBKa Uenn 1 3agad uccnenoBaHus, BbIbOp MeToOOoB
nccnenosaHus, Bbibop TodYek oTbopa nNpob Ha TeppuTopuun
nccnenoBaHus, onpeneneHue dopMbl npeacTaB/ieHns
pe3ynbTaToOB  WUCCNefoBaHWUs, onpeneneHne  3TarnoB U
COCTaBJIEHME MJlaHa UccnenoBaHuUs.

BTopown 3Tan Bka4YaeT B ceba noarotosky Heobxoammom
nocyabl M MaTepuasa AONa  3KCNepuMeHTa, rnpoBefeHune
3KCMepuMeHTa, nepnoanyeckyto npoBepkKa TeyeHuns
3KCnepuMeHTa/ cbop MaTepunana B BblbpaHHbLIX TO4YKax oTbopa
npob.

B nepmoa TPETbENO 3Talla npoBeaeHnA
B103K0I0rNYecKkoro mccnenoBaHus, o6yqarou_u/|ec9| noay4aloT
nepBmyHblE dKCNnepmnmMeHTaJlbHble OaHHblE, npoBoOAT

CTaTUCTNYeCKYyto 06paboTKy MOSyYeHHbIX OaHHbIX, MPOBOAAT
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aHaIN3 pPa3/INYHbIX NCTOYHUKOB MH(pOPMaUUM B paMKax TeMbI
npoeKTa.

Ha 4eTBepTOoM 3Tane, oby4awowmeca  BbIABAAIOT
3aKOHOMEPHOCTMU Mexnay nccnenyemMmbiMu obbekTamum,
npoueccaMmm n  gBJI€HNAMN, (HOPMYAMPYIOT BbIBOAbI U
pa3pabaTbiBalOT MPOrHO3bl, MPOBOAAT OLEHKY Ka4yecTBa
nccnepgyemMoro obbekTa no pesynbTtaTaM BMO3KOOrnMYeckoro
aHan3a.

Ha 3aBeplalowemMm >3Tane nNpoBOAUTCA odopMieHune
pe3ysbTaToB BbIMNOJIHEHWNS y4yebHo-nccnenoBaTesbCKOro
NpoeKkTa B COOTBETCTBUMM C 3afdaHHbIMKM TpeboBaHMaAMU U
npeacTaB/ieHne pe3ysibTaToOB Ha 3allMTe NPOoeKTa.

NMpunBegemMm npuMmep OMNMCaAHUSA 3TanoB  BbIMOJIHEHUS
y4ebHo-nccnenoBaTesIbCKOro npoeKTa:

YBa)kaeMmble cTyaeHTbl! B pamMkax npoekTta BaM
HeobxooMMO nMNpouTM nNATb 3dTanoB paboTbl Han Yy4yebHo-
nccnenoBaTeNbCKUM NPOEKTOM OT Bbibopa TeMbl 40 NyO/IM4HON
3alWKUTbI MOJIYYEeHHOro pe3yJsibTaTa.

Ha nepsom 3Tane:

- CctopmMmnpoBaTb KOMaHAY NpoekTa (2-3 YyesnoBeka);

- BblbpaThb Temy y4yebHO-nccnenoBaTesibCKOro
NPOEKTa;

- obocHOBaTb aKTyasIbHOCTb BblIOpaHHON TeMbI;

- BbISABUTb npobnemsbl nccnegoBaHus,

CchopMynmMpoBaThb rMnoTesy;

- nogobpaTb MeToAbl NCCNefoBaHUSA B paMKax CBOEro
NPOEKTa;

- BbIbpaTb TO4YKNM oTbOpa Npob Ha TeppuTopUNn
nccnenoBaHus

- chopMynIMpoBaThb Lesn 1 3afa4n nccnenoBaHuns;

- COCTaBWUTb NJlaHa NccsenoBaHUA.

Ha BTOpOM 23Tane:

- MoAroToBUTb HEOOXOAMMYIO NOCYAY U MaTepuana
OJ151 SKCMEPUMEHTa;

- MPOBECTU 3KCNEePUMEHTA, Nepmnoanvyeckn npoeepss
ero TevyeHue (Npn oNMTeNbHOM NOCTAaHOBKE onbiTa)/
cobpaTb MaTepuan B BblbpaHHbIX TO4YKax oTbopa
npoo.

Ha TpeTbeM 3Tane:

- MOJNYYNTb NEPBUYHbIE 3KCNEPUMEHTAJIbHbIE AaHHbIE;

- MPOBECTU CTaTUCTMYECKYI 06paboTKy Nony4YeHHbIX
AaHHbIX;
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Ha 4eTBepTOM 3Tane:

- BbISIBUTb 3aKOHOMEPHOCTH,

- CthopMynumpoBaThb BbIBOAbI N AAaTb NPOrHO3 UK
OLLeHKY KadecTBa uccienyemMoro obbekTa no
pe3sysbTaTaM BM03KO/I0rM4ecKkoro aHanmsa.

Ha 3aBepliatouiemM aTane:

- 0pOPMUTb pe3ysbTaTbl BbINOJHEHUSA Y4ebHO-
NCccrenoBaTesIbCKOro NpoeKTa B COOTBETCTBUMN C
3a4aHHbIMK TpeboBaHMaMY;

- MoAroToBUTb YCTHOE coobuleHne n npeseHTayuto;

- NpeacTaBUTb pe3ysibTaTbl BbIMOJHEHNS Yy4ebHO-
nccrenoBaTesNIbCKOro NpoeKTa Ha 3awuTe.

Mpunmep BbINOJIHEHNA NPOEKTA:

HasBaHuMe npoekTta: OueHka KavecTBa aTMOCHEPHOro
BO34yXa MO XBOe COCHbl 06bLIKHOBEHHO.

Mpobnema wuccnepoBaHuA: onpegesieHNe UCTOYHUKOB
3arpsi3HEeHNA BO34yXa Ha TEPPUTOPUM HACENEHHOro NyHKTa Ha
OCHOBaHMN MNPOBEAEHNS DKCMNPEeCcC-OUueHKN KavecTBa BO3A4yXa
NO COCTOSIHUIO XBOW COCHbl ODbIKHOBEHHOW C onpepeneHnem
KJslacca 3arpssHeHns Bo3ayxa.

Llenb npoekTa: onpenesinTb 30Hbl Pa3HOM CTeneHwu
3arpsA3HeHnd, C  yKa3aHMeM  UCTOYHUKA  (MCTOYHUKOB)
3arpsisHeHuns.

3apaum npoeKTa:

1. BulbpaTb TEpPPUTOPUIO UCCNeaOoBaHNSA U TOYKM oTOoOpa
MaTepuana,

2. [poBeCTM OLEHKY MOBPEXAEHUSA N YCbIXaHUSA XBOW;

3. OnpenennTb KNacc 3arpsa3HeHns Bo3nyxa;

4. Pa3paboTaTb KapTy 3arps3HeHns Bo3ayxa, Ha KOTopou
OTMETUTb 30Hbl pPA3HOM CTENeHU 3arpsA3HeHMs Bo3ayXa W
NCTOYHUKWN 3arpsa3HeHns;

5. MNoarotoBuTb W Ny6/AMYHO 3aWLUTUTL pe3ysibTaTbl
NpoeKkTa B KOMaHAe.

Pe3ynbTaT NPOEKTHOM paboThl obyvalowerocs:

KapTa cTeneHu 3arpsi3HeHHOCTM aTMoC(epHOro Bo3gyxa
Ha TeppuTopMM WUCCenoBaHNA C YKa3aHMeM WUCTOYHUKOB
3arpsA3HeHns; nNnpeseHTaums pesynbTaToB NCCienoBaHus.

dopMa npeancTaBJZiIeHUA pe3ysbTaTOB MNPOEKTHOMU
paboThi:

3awmnTa npoeKTa C NCMNOJSIb30BaHNEM CpeacTB
BU3yann3aumum n geMOHCTpPaUMM NpoayKTa.
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BbinosiHeHUe npoeKTa:

Bonpochk! ana aonycka K npoeKkTHou paborte
1. ChopmMmynnpoBaTh Lesb NMJIaHUPYEMOro 3KCnepmMeHTa.
2. Kakmne nokasaTtenum UCNoJsib3yTCA OJ19 OLLeHKN KaYyecTBa
aTMOC(epHOro Bo3ayxa no COCTOAHMIO XBOMW.
3. Kakune UCTOYHUKIN 3arpsa3HeHnsa aTtMocepHoro sosayxa
eCTb B BalleM panoHe NpoXXUBaHUA.
4. MNepe4ncnnTb OCHOBHbIE 3Tanbl onpeneneHnsa YNCToThbl
aTMOC()epHOro Bo3ayxa no COCTOSAHUIO XBOMW.
5. Kakune KiaccCbl NOBpeX4eHMNs XBON UCMOJIb3YOTCA B JAHHON
MeToaunke?
6. lNMNepeyncnnTte N oxXxapakTepPUsynTe KAacChbl YCbIXaHNSA XBOW.
7. Kakune Kiaccbl 3arpda3HeHns Bo3ayxa BblAensaoT?
8. OnuwunTe npasunna otbopa maTepmana.
9. Kakune 3arpsa3HMUTENIN Bbi3biBAlOT MOBPEXOEeHUS XBOU?
10. Kak onpenenntb NPOoao/IKNTENbHOCTb XXNU3HWU
(MakcuMasibHbIN BO3pacT) XBOU?
11. OT 4yero 3aBUCUT BbIBOP PaCCTOSAHUA MeXOy TOYKaMu
nccnenoBaHmMa?
12. XBOIO Kakoro roga Heobxoammo cobpaTb As19 npoBeneHus
OLLeHKWN COCTOSAHNA aTMOC(epHOro sosayxa?

dTanbl NpoBeaeHns paboThbl:
1. MoaroToBUTENbHbIW:
- BbIBOp TEppUTOPUM N TOYEK UCCNEN0BAHNS;
- cbop maTepunana;
2. KamepanbHasa obpaboTka cobpaHHOro matepunana.

1. BbibpaTb TOYKKM nccnenoBaHus, NpuMepHo 4 - 5. Toukn
OOJIKHbI HAaXOAUTCA Ha OOHOW JIMHUN MO Mepe yaaseHus oT
NOTEeHUMNaNbHOIr0 NCTOYHMKA 3arps3HEHUsa B Ballen MEeCTHOCTU
- HaACeNIeHHOro MnyHKTa, MPOMBLILUIEHHOrO MNPeanpuaTusS WUan
aBTOMarncTpann. XenaTtenbHO pacnosiaraTb TOYKU MO JIMHUN
npeobnagaloWnx BETPOB - B Ty CTOPOHY, B KOTOPYK BeTep
CHOCUT NOTEeHLMasbHbIE 3arpA3HAlOLWLIMe BELECTBa.

PaccTossHMe wMexay TO4YKaMu 3aBUCUT OT MOLLHOCTW
NCTOYHMKA 3arpsa3HeHnsa. Ecam 3To Oonblion HaceneHHbIn
NYHKT C MPOMbILLIEHHbLIMW npeanpuaTuaSMu n
MHOIMOYMNCJ/IEHHLIM aBTOTPAHCNOPTOM, TO PaACCTOSHUE MeXay
ToykamMuy MoryT 6bITb B npegenax 1 KM (ganbHAa naowanka
byneT ygoaneHa oT ropoda Ha 5 KM). Ecnum aTo Hebonblias
KOTeNlbHad, TO pacCTosHMEe Mexay rnJjowagkamMm MOXKeT
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coctaBnAaTe 400 - 800 meTpos.. Ecnm 310 aBTOTpacca, 1o 20 -
200 meTpoB (B 3aBUCMMOCTIW OT MOTOKA aBTOTPAHCMopTa).

2. B kaxgon Touyke obcnenoBaHmnsa Heobxoammo oTobpaTb
Mosioable nepesbs, BbicoTOn 1-1,5 M ¢ 6okoBbIMM noberamm He
MeHee 8.

3. OnwucaTtb BbITONTAHHOCTb  Yy4acCcTKa, MNPUCBOUB

cooTBeTcTBYtOwWmMn 6ann (1 - BbITaNTbiBaHUA HeT;, 2 -
BbITONTaHbl TPOMbl; 3 - OCTaJioCb HEMHOro TpaBbl BOKPYr
nepeBbeB; 4 - HET HU TpaBbl, HU KyCTapHU4YKOoB). [lpwu

BbITONTAHHOCTN TeppuTopun, oueHmsaemon bannamm 3 nnm 4
OoUEeHKa aTMOCEePHOro 3arpsa3HeHnNs He BO3MOXKHa.

4. Ha BbicOTe cBoero pocTta cobpaTb C Ka>xaoro gepesa (1
nepeso B oaHowm To4yke) no 30 XBOMHOK (cymmapHo 150
XBOMHOK). XBOUHKW O0JIKHbl ObITb B BO3pacTe 2 JeT, TO eCTb
Hano 6paTb obpa3ubl XBOM C NMO6GEroB BTOPOro rofa »XWU3Hu -
ONs BCEX TOYEK OAMHAKOBO puc.l.

MYTOBKH
boxoBre Dobern

pe— I[IOY9EH

oceBof nober
1 romga

oceeol mober
2roga
oceeod mober
Jroga

Puc.1l. YacTun BeTBM XBOMHOIr 0 fiepeBa cayxxatlyme
bnonHaAnKaTopammn

5. OUueHUTb NPOLAOJIKNTENIbHOCTb XXWU3HN XBOWN Ha BETBU, C
KOTOpPOM OTOMPalTCA XBOWUHKK, MO OXBOEHHbLIM Yy4yacTKaM
oCeBbIX N0beros B COOTBETCTBUN C PUCYHKOM 2.

MonHbIN BO3pacCcT XBOWM onpenenseTcs YUCJIOM Y4YacCTKOB
0oCeBbIX NMoberoB C MNOJIHOCTbID COXPaHEHHOW XBOEW MJC 0S4
COXpPaHEeHHON XBOW Ha CNeayloleM 3a HUM yYacTKe.
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0,5 1,3 ) 2,5 3 335

Puc. 2. Cxema onpeaeneHnsa Nnpoao/KNTENIbHOCTU XKU3HUN XBOU
COCHbl

6. Mpoby C Kaxaon TOYKM Hado NOMECTUTb B OTAESIbHbIN
nakeT (ny4ywe OyMaXKHbl) M cpa3y noanucaTb ero
(yka3blBaeTcs gaTa; To4ka oTbopa; cTeneHb BbITONTAHHOCTU
y4acTKa; NPOOO/IKUTENbHOCTb XXWU3HN XBOW Ha BeTKe, OTKyda
bepyTCa XBOUHKMN).

2. NpoBepeHue onbITOB
2.1. AnropuTM onpepnesieHUA KJIaCcCOB NOBpeXXAeHUs U

YCbIXaHUA XBOM

OGopypnoBaHMe u nocyaa MaTepuan

1. Jlyna 1. XBOA CcOCHbI B BO3pacTe 2 feT, He
MeHee 30 WTYyK

2. JInHenka nnn MmmnnmMmeTpoBas
bymara

AnropuTtM nposepneHus onbiTa Bonpocbl u 3apaHus
1. OcMoTpeTb XBOK Npu NoMoLwWK nynbl. | 1. 3aHeCTn faHHbIe Mo
2. PaspennTb BCIO XBOIO Ha KOJINYEeCTBY NOBPEXOEHHbIX
COOTBETCTBYOLLME KNacCbl NO XBOWHOK B Tabnuyy 2.
rnpu3HakaM NoBpeXx4eHUs N yCbIXaHUS 2. 3aHeCTu AaHHbIe No
COrJlacHO oueHOo4YHoM Tabnmue 1 n KOJIN4eCTBY XBOUHOK C
PUCYHKY 1. npu3HakKaMu ycbixaHusa B Tabnuuy
3. MoacynTaTb KOINYECTBO 3.
MOBPEeXAEeHHbIX XBOMHOK B Ka)KZ0M 2. PaccyuTaTb NpoueHT
Knacce. MOBPEeXAEHHbIX N XBONHOK C
4. NMoacynTaTb KOJIMYECTBO XBOMHOK C rnpu3HakaMy yCbiXxaHns
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MPMU3HakKaMW yCbiIXaHNA MO KjlaCCaM.

OTHOCUTEenNbHO obLiero
KOJZIn4eCTBa C06paHHI:>IX XBOUWHOK.

OueHo4YHaa Tabnuua

Tabnuua 1
OLl,eHKa noBpe>xxaeHuAa M yCbiXaHUAa XBOMU
Knacc Buabl noBpeXxpeHum | XapaKTepucTuKa
noBpexaneHus /| XBOoM yCbiXaHUA XBOMU
KJ1aCcC yCbIXaHUA
KMN1/KY1l XBouMHKa 6e3 naTeH HeT cyxmx y4acTKOB
KM2/Ky1 XBOMHKa C HebonbwnM | HeT CyXmx y4acTKOB
YNCJIOM MEeJIKUX MATEH
KM 3 /KY 2 XBOUHKa 0onblWNM | YCOX KOHYUK 2-5 MM
YNCJIOM YepHbIX "

XKeNTbIX NATEH

-/ KY 3 -

Ycoxna 1/3 XBONHKN

-/KY 4 -

Ycoxno bonee MOJIOBUHDI
XBOMHKN WMJn BCA XBOWHKa
XenTad N cyxad

Knacce! mospexneHus (HEXpPO3kI)

Knacchl yCRIXaHHA

Puc. 3. Knaccbel noBpexxaeHnsa n ycbiXaHnsa XBow
3. O6bpaboTka pe3ynbTaToB ONbLITOB

Tabnuua 2

OHPGAEHEHME KJiaCCa noBpeXxageHumsa XBom

Knacc | KM 1 |

KI 2

| K3 |
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nospexae
HNA XBOU
Homep XBOUHKM 6e3 naTeH XBOUHKWN C XBOMHKa C 6osbLWNM
nepesa HebOoNbLUINM YACSIOM | YUCJSIOM YEpPHbIX U
MesIKUX NATEH XKeNnTbIX NATEeH
wT. % wT. % . %
1
2
3
MecTo
oTtbopa
MaTepuan
a
BoiBoA: % XBOWHOK - 6e3 naTeH, Ha % Hebosblioe
HNCJI0O MEJTKUX MATEH XEeNTOro uBeTa, y % MHOIro NaTeH no
Bcem pnanHe. Takum obpasoMm, [JoMuUHMpPYyeT  Khacc
noBpexaeHms XBou.
Tabnuua 3
Onpep.eneHue KJilaCCa yCbiIXaHUA XBOMU
Knacc KY 1 KY 2 KY 3 KY 4
nospexnage
HUA XBOU
Homep Y XBOVUHKMN HET | YCOX KOHYUK Ycoxna 1/3 Ycoxno bonee
nepesa CYXUNX XBOVHKMN Ha 2- XBOUHKM MOJIOBUHBbI
y4acCTKOB 5 MM XBOVIHKW NN
BCSA XBOWHKa
xentaa um
cyxas
LwT. % LwT. % wT. % L. %
1
2
3
MecTo
oTbopa
MaTepuan
a
BoiBOA: % XBOWHOK OTCYTCTBYIOT CyXuMe y4yacTKu, y
% YyCOX KOHYUK XBOUHKW, Y % ycoxJsia TPeTb XBOUHKN, %

XBOWHOK - MOJIHOCTblO cyxue. Takum obpa3om, JOMUHUPYET
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KaCC NMoBpeXaeHns XBOW.

ChenanTe BbIBOA O 4YUCTOTE BO3AyXa Ha uUCCAenyemMown
Tepputopun no Tabnuue 4.

Knacc 4YncToTbl BO3AyXa onpenenseTcsa npu rnepecevyeHnmn
Knacca noBpexaeHusa XBouM Ha noberax 2 roga »XWU3HU 1
MaKCMMaJZiIbHOro BO3pacTa XBOW Ha BETKe.

Tabnuua 4.
OnpepeneHue Knacca 3arpsa3sHeHMsa Bo3ayxa

Knacc noBpe>xaeHusa XBOM Ha noberax 2-roroga

MakcuMasbHbI >XU3HM
M BO3pacT XBOM 1 2 3

4 I I -1l 11

3 I ] " -1v

2 ] " v

2 - v V-V

1 - v V - VI

1 - - VI

YcnoBHble 0603HaYeHUsa Kaacca 3alrpAaA3HeEHNA BO34yXa: | -

naeanbHo 4Ynctbin; Il - yucToin; Il - OTHOCUTENBHO YUCTbIN
(«<HOopMa»); IV - 3arpsaA3HeHHbI («TpeBora»); V - rpsA3HbIN
(«onacHo»); VI - o04eHb rpsA3HbIN («BpenHo»), ( - ) He

BO3MO>XHblIE COHETaHUA.

4. 3aBepwawowmm 3Tan: Pa3paboTka KapTbl CTeneHu
3arpsA3HeHHOCTM aTMOC(epHOro BO34yXa Ha TeppuTopumn
nccnegoBaHUA C  YKasaHMEM  UCTOYHMKOB  3arpsaA3HEeHuns;
npeseHTaunsa pe3ynbTaToB  uUccaegoBaHusa. [loaroToBka
yCTHOro coobuweHna wn npeseHTaumm Mo pesysbTaTam
NpoBEeAEHHOr0 NCCNenoBaHus.

TpeboBaHuA K YCTHOMY COOOLLEHMIO:

- NPOAO/IKNTENBHOCTbL: A0 10 MuH;

- CTPYKTypa: KpaTkKas aKTyaJlbHOCTb WCCenoBaHus,
rmnoTesa, uUefb, 3afayn, 0ObeKTbl U MeTOoAbl, MOJIyYEHHbIe
pe3yabTaTbl U X 0bCyxaeHue (NpencrtaBseHMe NpoaykTa),
BbIBOAbI.

TpeboBaHUA K CTPYKTYpe npe3eHTauum:

1. TutynbHbn cnang. B BepxHewm YacTum cnanpa
HeobxoaMmo OTpPa3uTb NHOPMaL N0 06
obpa3oBaTesibHOM opraHm3auum, B KOTOpou
NPOBOAWIOCH UccnenoBaHme. B UeHTpasbHOM YacTu
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cnhanpe yKa3blBaeTCH Tema yyebHo-
NCCNeaoBaTENbCKOrO MPOEeKTa. B HUXHEW YacTu
cnpasa yKa3blBalOTCA Y4aCTHUKN NPOEKTa,
BbiNoNHABWMKE paboTy;

2. AKTyaNnbHOCTb;

3
4.

5.

6.
7

nns

. 'mnoTte3sa, uenb, 3aga4u;

ObbekTbl U MeToObl uccnepoBaHusa (MoryT 6biTb
pa3buTbl Ha ABa cnanga u bonee);

PesynbTaThl nccnenoBaHUN. MoryT ObITb
npencrtaeBneHbl B BuUOe PUCYHKOB, TpadunKos,
doTorpacpun, Tabnuu, KoTopble OOJKHbI MMETb
CKBO3HYID HyMepauuo W Ha3BaHWe. KOJIN4YeCTBO
CNangoB 3aBUCUT OT obbemMa MaTepuasna, HO He
DOJDKHO nMpuMBbILWATbL OTBEeOEHHOro BpeMeHU Ha
coobwieHne. MoXHO NpeacTaBnATb MaTepuas He B
NOJIHOM 0bbeMe, a TOJIbKO CaMbl Ba)XHble MOMEHTbI;
BbiBOAbI;

. 3ak4ynTenbHbIin (“Bnarogapto 3a BHUMaHue” wUan

“Cnacnbo 3a BHUMaHMe").
CO3[aHNA KAayeCTBEHHOW Mnpe3eHTauunm Heobxoanmo

cobnonatb pag TpeboBaHUn:

Obwune

5. I'Ipe3eHTaLW|$| OOJI’)KHa Ha4NHaTbCA C

TpEGOBaHI/IFl TUTYJIbHOIO cnawpa, rge YKa3blBa€TCA TEMa,

ceeneHuns o6 asTope n T.M.

6. Ha cnanpgax Heob6xoammo pa3MellaTb TOJIbKO
Te3UChbl, KJIl0YEBbIE CNIOBA, rpaduyeckue
MaTepuasbl (CXeMbl, pUCyHKN, Tabnuubl, PoTO
n T.Mn.).

. lcnonb3oBaTb eAUHbBIN CTUIb OPOPMIIEHNA.

8. Konn4ecTtBo c/lanaos OOJIDKHO ObITb

OOCTATOYHbLIM ON8 PaCKPbITUSA TeMbl, HO He
bonee 20-Tn.

~

WpndpTol

6. Cnepgyet MCMNOJIb30BaTb CTaHOaApPTHbIE,
LUIMPOKO pPacrnpoCcTpaHeHHble WpUugTbl, Takune
Kak Arial, Tahoma, Verdana, Times New
Roman, Calibri n ap.;

7. Pasmep wpwupTa oA 3arosloBKOB - He MeHee
24, ona nHopmMaunm He meHee 18.
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8. He pekomeHayeTCsa WUCNONb30BaTb pa3Hble
TUNbl WPNGTOB B OAHON Npe3eHTauunn.

9. na BblgeneHna uvHQOpMauunm  cnegyet
NCMNOJIb30BaTb MXWUPHbLIA LWPUPT, KYPCUB WU
nog4vyepKkmnBaHue.

10. He 3noynoTpebnsatb NponncHbIMn BykBamu.

®oH

3. XXenaTtenbHO UCMNOJIb30BaTb OAHOTOHHbLIN (HOH
HeAPKMNX nacTesibHbIX TOHOB.
4. Ona dooHa npennoyTUTesibHbl XO0NI04HbIE TOHA.

Ncnonb3o0Ba
HMe uBeTa

3. Ha OOHOM cnanpe pekoMeHayeTcs
MCNosb30BaTb He bosiee 3-xX LUBETOB: OOUH AOS1S
poHa, o4AVH ON4 3arosioBka, 0OAUH 018 TeKCTa.

4. Onqa doHa n TeKCTa NCMOJIb30BaTb
KOHTPACTHbIE LBEeTa.

MpencTtasne
Hne
NMHOopMaLLM
n

4. PekomeHayeTCA NCMNOJIb30BaTb  KOPOTKWUE
CJ/I0Ba 1 NpensioXeHus.

5. MMHMMUM3NpPOBaTb KOJINYECTBO MpPensioros,
Hape4dunun, npuiaraTesibHbIX.

6. 3aro/IoBKU O0JIKHbI MpuUBJIeKaTb BHUMaHue
ayountopuw.

Obbem
NMHOopMaLLM
n

He cTouT 3amonHATbL OAWMH Cnang CAULKOM
bonbwnm obbemMom uMHbOpPpMayun: AOAN MOryT
eONHOBPEMEHHO 3anMoMHUTbL He 6onee Tpex
hakToOB, BbIBOAOB, ONpeneneHun.:

2.2.

OueHOo4YHble cpepcTBa pyb6e>xHoro

(TeMaTHMuyeckoro) KOHTPOJI1A NO AUCcuMmnJjimHe «buonorusa»

Pybe)XHbI KOHTPOJQb MO  AucuunamHe «buonorusa»
npoBoanUTCA B (popMe KOHTPOJIbHbIX paboT Ha oTaAeNbHbIX
3aHATUAX NOC/e 3aBepLIeHNs U3y4YeHUss nepBoro, BTOPOro,
TpeTbero u YeTBepToro pasgenos. llocse 3aBeplweHnsa NATOro
pasfena pybexxHbl KOHTPOJIb NPOBOAUTCA B popMe 3alUThbl
Kenca: npeacTtaBsieHNss  pe3ysibTaTOB  pelleHus  Kewncos
(BbICTYyN/N1IEHMEe C npe3eHTauunen). PybexHbil KOHTPOJIb
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LecToro pasgesia nNpoBoAUTCA B (opMe 3aluuTbl MPOEKTa:

npencraBieHNsd pe3ysibTaToB BbIMOJIHEHNA y4yebHo-
nccnenoBaTesIbCKOro MnpoeKTa (BbICTYNNIEHNE C
npeseHTayunen).

MpmnBepgemM npuMmepbl 3afaHUUA 0N  KaXX[oro Tuna
pybe>xHOro KOHTpPOoA.

1. KoHTponbHasa paboTta “MoneKynspHbii YypOBeHb
opraHu3auum XXuBoro”.

B pe3ynbTaTe ocCBOoeHMA nepBoro pasgena “KneTtka -
CTPYKTYPHO-PYHKLIMOHaIbHaA egnHuLa »>Kusoro”
oby4atoLmecs cMoryT:

- XapakKTepusoBaTb CTpoeHne Uu QYHKLUUN OCHOBHbIX
61MononMepoB, KJETKU N ee CTPYKTYPHbIX 2/1IEMEHTOB;

- onpenendatb pe3ynbTaTbl U3MEeHeHUA reHeTU4YecKoro
KoAa B npoueccax MaTPUYHOro CUMHTE3a;

- OpraHn30BbIBaTb HabnogeHue brnonorn4yeckmnx
00BHEKTOB Ha MOJIEKYJIAPHOM N KJIETOYHOM YPOBHE.

KoHTponbHaga paboTa npeactasnsetr cobonm 3agaHnda B
TecToBOM hopMe pPassINYHOro YPOBHS CJIOXKHOCTU: “HU3KUN",
“cpegHnn” n “BblICOKMN”. B 3aBNCMMOCTU OT TUMNa U TPYOHOCTN
3aflaHNA ero BbINOJIHEHWE OUeHUBaeTCA pa3HbiIM  YUCJIOM
6annos. BbiNOSIHEHME Ka)XAOro 3afdaHUsa “HU3KOro” YpPOBHSA
CJIOXXKHOCTU oueHuBaeTca 1 6annom. 3a BbINOJHEHNE 3adaHUN
“cpegHero” ypoBHA CJIOXKHOCTU B 3aBUCUMOCTWU OT MOJIHOThI U
NpPaBWUIbHOCTM OTBETa NpuceanBaeTcs Ao 2 bannos.

K 3agaHuio “BbICOKOro” YpOBHSA CJHOXXHOCTWU OTHOCUTCH
peweHne 3apad. [lpn npaBuAbHOM peleHun 3agaHun
“BbICOKOro” ypoBHS npuceamneaeTcsa 3 banna.

3agaHua  BCeX YPOBHEW CJZIOXKHOCTU  MpOBepSATCH
aBTOMaTU4YeCKWN.

PacnpepeneHne 3afaHMM N0  YPOBHAM  CJIOXKHOCTWU
npencTasBsieHo B ciieaytowen Tabnumue:

YpoBeHb | bann | MpoueHTH Tun BONpoOCoOB
CJI0OXKHOCT oe
] coaep>XaH
3amaHuA ue
3a4aHUM
Hunskunn 1 65% - 3afaHunA ¢ BbIBOPOM 0AHOrO
MpaBUJIbHOIoO OTBETA
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CpenHun 2 15 % - MHO>XECTBEHHbIN BbIOOP;

Wn yCTaHOBJIEHUE
rnpaBnJIbHON
rnocsiefoBaTes/IbHOCTHU

- BOMpPOChbI Ha yrnopsaago4dmnBaHue

Bblicokui 3 20 % - CUTYaUMNOHHbIE 3a4a4u nnu

pa3BepHYTbIN OTBET

BOMpPOCHI NMpeaycMmatTpmBarLimne

Kputepumn oueHnBaHnsa pybe>xHOM KOHTPOJIbHOW paboThbl:

OueHkKa MpoueHT BbINOJIHEHUA
“OTNn4HO” 85-100%
“xopowo” 70-84%

“ypoBnetTBopuTenbHO” 50-69%
“HeypmoBneTBOpUTESIBHO" MeHee 49%

l. A30Tuctoe OCHOBaHMe afdeHWH B MoOJieKyne
KOMIMJIEMEHTapPHO...

1) ryaHunny;

2) UNTO3UHY;

3) ypauuny;

4) TAMUHY.

2. K NypnHOBbLIM a30TUCTbIM OCHOBAHNAM OTHOCATCA...
1) apeHMH U ryaHuH;

2) r'YaHWUH N UNTO3WUH;

3) UATO3UH N ypauwn;

4) ypaunun v ageHunH.

3. Boibepute cdyHkuunto nPHK?
1) xpaHeHne reHeTNn4eCKON NHpOPMaLNN;
2) TPaHCNOPT aMUHOKNCAOThLI B pubocomy;
3) BXoguT B cocTaB pubocom;

OHK

4) nepeHOC reHetTuyeckoum wuHdopmauumiwo ot [OHK K

pubocome.
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4. KneTkn ayKapuoT He coaepxkar...
1) nn3ocowm;

2) pubocom;

3) Me30CoM.;

4) komnnekca ronba>ku.

5. KneTkun npokapnoT copepxxar...
1) KNeTo4YHbIN LUEHTP;

2) SHOOMNNAa3MaTUYECKYIO CETh;

3) puboCcoMbl U ME@30COMBI;

4) komnnekc Nonba>Xm n TIN30COMbI.

6. Kakmne opraHoumgbl BCTPeYalOTCHA TOJIbKO B PACTUTENIbHbIX
KJleTKax?

1) sHgonna3mMaTuyeckasa ceThb;

2) nnacTuabl;

3) MUTOXOHOPUN;

4) komnnekc FronbaXKu.

7. B meTaasHoOM XpoOMOCOMeE BbIOENSAIOT...
1) nne4yn n ueHTpoCoMy;

2) UEHTPOCOMY M LLEHTPUONMN;

3) ULEeHTPUNON U LEHTPOMEpPY;

4) LUeHTPOMEpY U NnJievu.

8. KaBToTpodaM OTHOCATCA...
1) BupycChl;
2) XeMOCUMHTe3upyloLwme bakrepum;
3) rpndsl;
4) napa3snTu4eckne baktepun.

9. TpaHCcKpuNunsa - 3T0...

1) cBA3bIBaHME aMUHOKUCAOTbI € TPHK;
2) NepeHoC aMUHOKUNCIOThbI B pnbocomy;
3) yasoeHune Mmonekysbl OHK;

4) cnute3 MPHK Ha maTtpuue OHK.

10. Ecnn koampytowasa 6enok 4yacTb reHa cogepxut 6000 nap
HYKNeoTUAO0B, TO CKOJIbKO aMWHOKUCIOT B KOAMPyeMou
Monekysne 6enka?

1) 100;

2) 500;

3) 1000;
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4) 2000.

11. Kakue w©n3 nepeyncneHHblx ©OonesHen, Bbl3blBalOTCA
BUpycamMun?

a) Tybepkynes n andTepus;

6) Andtepuna n Crna;

B) CIMMA v rpunn;

r) rpunn n Tybepkynes;

12. B pe3ynbTaTe NepBoOro geseHns menosa npoucxoanT:
a) yBenmnyeHmne Habopa XxpomMocom;

0) ymMmeHbLIeHue Habopa XpoMOCOM;

B) COXpaHeHne ncxogHoro Habopa XxpomMocom.

13. Y1o nponcxoamnT B aHadase |l menosa?

1) cnupannsaymsa XpomMocomMm;

2) pacxoXgeHue K nositocaM ABYyXPOMaTULAHbLIX XPOMOCOM;
3) pacxoXXpeHue K noJsilocaM XpoMaTua,;

4) pacrnoyloXXeHne XpoMOCOM B MJIOCKOCTU 3KBaTOpPa KNETKW.

14. YCcTaHOBUTE COOTBETCTBME

OpraHoug OYyHKUNA
1) pubocoma A) nepeBapuBaHMe OTMEpPLLUNX KJIeTOK
2) xnoponnacTsl b) poTOoCHHTE3
3) NMn3o0combl B) cuHTe3 benka
4) ueHTpUoOIN ') obpa3oBaHMe BepeTeHa aAeneHuns

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

15. Bbibepnte XuMu4eckme 3NeMeHTbl KJIEeTKU, KOTopble
BXOAAT B COCTAB OpraHN4yecKmnx BeLlecTB:

1) Kanbuun;

2) yrnepoga,;

3) UUHK;

4) Bopopoa,;

5) kucnopoan,;

6) menb;

7) a30T.

16. YcTaHOBUTE COOTBETCTBUE
pynnbl aMUHOKUCNOT Mpencrtasutenn
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1. HenTpanbHble A) rnyTaMmnHOBas KMUCNOTa

2. Kncnble B) nn3uH

3. OCHOBHbIE B) anaHuH
STajnoH: 1-B; 2-A; 3-b

17. B monekyne [OHK Hykneotuabl, copepykawime aLeHUH,
cocTtaBnaroT 10%. CKONbKO MPOLEHTOB B OAaHHOW MOJieKyse
HYKNeoTuaoB, coaepXawmnx LMTO3NH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B ™monekyne PHK Hykneotuabl, copepXxawive ypauwn,
coctaBnawT - 30% wn apeHUH - 40%. CKOJIbKO MNPOUEHTOB
afeHNNOoBbIX HyKNeoTuaoB cogdepxutca B uenn [OHK,
KOMIMJIEMEHTAPHON TOW, Ha KOTOPOWM CUHTEe3upoBasiaCb 3Ta
PHK?
1) O;
2) 30;
3) 35;
4) 40.

19. YyacTtok monekynbl JHK coctomnT n3 60 nap HyK/IeOTUOOB.
Onpepenute AOJIMHY 3TOro Yy4yacTkKa (paccTosHue Mexay
HykneoTugamu B IHK coctasnseT 0,34 HM)

1) 20,4;

2) 24;

3) 10,2;

4) 30.

20. ®parmMeHT Mosiekynbl AHK copep>Xnt 1230 HYKIeOTUOHbIX
ocTaTKoB. CKOJIbKO aMWHOKUCNOT OyneT BXOAUTb B COCTaB
benka?
1) 205;
2) 410;
3) 408;
4) 360.

2. 3awuTa KeWCcoB: npeancTaBJsieHUe pe3ysibTaToB
peLeHna Kencos.
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3awmTa Kenca aBndeTca pybexHbIM KOHTpPOJEM Mo
NnATOMY pa3neny “buonorusa B XXmM3HWM”, B pesysibTaTe N3yv4eHus
KOTOPOro obyyaruwmecs CMOryT:
- aHanM3npoBaTb 3TUYECKMEe acCMneKThbl
nccnepnoBaHUm B ob6s1acT BMOTEXHONIOMTMN U FeHEeTUYeCKUX

TexXHONI0rnn.

nns

3alUThl

KencoB obyyatolmmcs

COBpPEMEHHbIX

HeobxoaoMmMo B

pamMkax BCP noarotoBuTb yCTHOe coobuieHne no pesysbTaTaM
peweHnsa Kenca C noaroToBKON npe3eHTayui.

Kputepun oueHnBaHNs yCTHOro coobLeHns:

bannbl
Kputepum
oueHUBaHUA
1 6ann 2 6banna 3 6banna
1. CooTBeTCTBME | COOEPKAHME copep>xaHue cogepxxaHue
copoep)xaHus hoKnaga Nnb hoKnapga, 3a OoKnaga
AoKnaga 4aCTUYHO NCKJII0YEeHnEeM COOTBeTCTBYeT
3asBIEHHOW COOTBeTCTBYyeT OTAeNbHbIX 3asiBIEHHOW
Teme 3as8BJIEHHOW TemMe MOMEHTOB, TemMe n B
COOTBETCTBYeT | NOJIHOW Mepe
3asBJIEHHOW ee pacKkpbiBaeT
TeMe n B
MOJIHOW Mepe
e€’ pacKkpbiBaeT
2. CTeneHb packpbiTa Manas TeMa packpbiTa | TeMa packpbiTa

PACKpPbITUA TEMBI

4aCTb TeMbl; MOUCK
NHopMauUnun
npoBenéH
MOBEPXHOCTHO; B
N310)XKEHUNW
MaTepuana
OTCyTCTBYET
noruka,
DOCTYMHOCTb

XOpPOLUO, HO He
B MOJIHOM
06béMme;
MHopMaumnmn
npeacTaBieHo
HeOOoCTaTO4YHO;
B OTAE/IbHbIX
cnyvaax
HapyLleHa
JIornka B

MOIHOCTbIO;
npeacTasieH
060CHOBaHHbLIN
00BbEM
MHopMaLumnm;
n3n0XeHne
MaTepuana
JIOrNYHO,
OOCTYMHO
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N3N10XKEHU
MaTepuana, He
coBCeM

NIOCTYMHO
3.YMeHune N3 NpeacTaBfeHHON | Ha OCHOBEe Ha OCHoOBe
LNOCTYMHO U npeseHTauun He NpefCcTaBJIEHHO | NpefiCTaBJIEHH
MOHATHO COBCEM MOHATHA N NpeseHTauumn | on
nepenaTtb TemMaTuka opMupyeTcs npeseHTauunmn
cofep>xaHue nccnenoBaHus, obuee dopMupyeTCs
LOKNada B BUAe | AeTann He NOHMMaHMe nosaHoe
npeseHTauunm PacKpbIThbI TeMaTuKu NoHUMaHue

NccnenoBaHuns, | TEMaTUKK

HO He SICHbI nccnenoBaHus,

neTanu PACKPbIThI

neTanm

OueHMTEe Npe3eHTaL N0 No CeAYIOLWUM KPUTEPUSAM:

Kputepum Bbannbi
oueHuBaHuA
0o 1 2
rMnoJIHOTa WHpopmMaums, NHpopMauuns, npeseHTauus
NCMoJIb30BaHNA ncrosiblyemMas B | NpeAcTaBJ/IeHHa | COOepPXUT
y4dyebHoro npeseHTauun, He | 9 B MOJIHYIO U
MaTepuana OTHOCUTBLCA K npeseHTauuu, 4eTKYI
Teme OTHOCUTCA K NHopMaLmio,
Teme, HO DOCTaTO4YHYIO
HeJoCTaTo4YHO | And
MOJIHO dhopMuMpoBaHNA
pacKpbIiBalOT ee | NpeAcTaBeHns
cogep)xaHue 0 TemMe
Norunka MaTepuan MaTepuan MaTepwuan,
N3N10>XKeHuns npeseHTauum He | Npe3eHTauuun npuBefeHHbIN B
MaTepuana B COOTBETCTBYET 4YaCTU4HO npeseHTayunmn
COOTBETCTBUU C Teme, nJjaHa HeT | COOTBETCTBYET | MOJIHOCTbIO
NnJjaHOM N TeMou TeMe 3ajaHnNsd, | COOTBETCTBYIOT

3adaHunA

MJiaH NOCTPOEH

TeMe 3aaHn4d
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He TOYHO n
COCTaBJ/IeHHOMY
nnaHy
TEPMUHONONNYeCK | B npeseHTauunu B Npe3eHTauun | B npeseHTauun
asg n NPUCYTCTBYIOT MPUCYTCTBYIOT | OTCYTCTBYIOT
opdorpadunyecka |opdgorpadguyeck |opcorpadpunyec | opdorpadguyec
1 FPAMOTHOCTb ne ownbkun, He Kne owmnbku, Kue owmnbkn,
BCE TEPMUHDbI TEePMUHbI TEePMUHbI
NPUMEHEeHbI No NMPUMeEHEeHbI MPUMeHeHbI
cyuiecTBy BEpHO BEpHO
AKKYPATHOCTb " npeseHTauuns npeseHTaums npeseHTaumns
OpPUrMHaNAbHOCTbL [ mocTpoeHa 6e3 MOCTpoOeHa C NoCTpoOeHa B
MOCTPOEHNS y4yeTa y4yeToMm MoOJIHOM
KOMMNO3ML NN TpeboBaHUN K COOTBETCTBUN C
cnanpgos, 6e3 ogopmneHuto, | TpeboBaHMAMU
cobnopgeHus HO HET eANHOro [ opopMaeHuns,
TpeboBaHUN K oopmMneHuns 1nCnosb30BaH
lwpudTam n cnangos OpUTrNHasbHbIN
LLBETOBOMY noaxon K
ohopmMaeHUo ohopMaeHunto
cflanpos

LLikana nepeBona 6annoB B OTMETKY

17-15 6annos. - «5»

14 - 9 6annos - «4»

8-6 6annoB -«3»

MeHee 6 6as110B UM OTCYTCTBME PaboOThl - «2»

3. 3awmTa npoeKTa: npeactaBJieHue pe3ysibTaToB
BbINMOJIHEHUA y‘lesHO-MCCﬂe.ﬂ,OBaTeﬂbCKOTO NMPoOeKTa.

3awmnTa npoekTa gaBnseTca pybexHbIM KOHTPOJIEM MO
lwectomy pasneny “bunoskonornyeckme wuccnenosaHumda”, B
pe3sysibTaTe N3y4eHnsa KoToporo oby4vatowmecs CMOryT:
ONncCbIBaTb MeTOObl OMO3KOIOrM4YEeCKNX nccnenoBaHunm;
NnJaHUpoBaTb OMO3KOIOrNYECKNIN SKCMEPUMEHT;
NpoBOANTb BMO3KOOrNYeCKUN SIKCNEPUMEHT;
MHTEepnpeTnpoBaThb pe3ysibTaTbl NPOBELEHHOIO
BM03KOIOrNYeCcKoro aKCnepMMeHTa C UCNoJib30BaHUEM
KOJIN4EeCTBEHHbLIX METO0B.
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ona 3awunThbl

npoekToB obyyvawowmmcsa HeobxoamMmo B

pamMkax BCP nogrotoBuTb yCTHoe coobuieHne no pesysbTaTaMm

BbINOJIHEHNA
npe3seHTauunn.

y4yebHOo-nccnenoBaTesibCKOro

npoekTa C

TpeboBaHMA K npe3eHTayum U COoOLEHUIO OMUCaHbl B
npuMmepe BbIMNOJIHEHUSA Y4eDHO-NCCNenoBaTeNIbCKOro NPOEKTa.

KpuTepun oLeHnBaHUS YCTHOIo coobuleHuns:

Bannbi
Kputepum
OUuEeHUBaHUA
1 6ann 2 6banna 3 6banna
1. CooTBeETCTBME | COAEpPXKAHME copep>xaHue cogep>xaHue
conep>xaHuns hoKnaga Nnilb Aoknapa, 3a noknaga
noknaga YaCTUYHO NCKOYEHNEM COOTBETCTBYET
3a8B/IEHHON COOTBETCTBYET OTAENbHbIX 3a8B/IEHHON
Teme 3as8BJIEHHOW TeMe MOMEHTOB, TemMe 1 B
COOTBETCTBYET | MOJIHOM Mepe
3as1BJIEHHOW €€ pacKkpbiBaeT
TemMe n B
rnosiHOW Mepe
€eé packpbiBaeT
2. CTeneHb pacKkpbiTa Manas TeMa packpbiTa | TeMa pacKkpbiTa

PaCKpPbITNA TEMBbI

4aCTb Te€Mbl; MOUCK
MHopMaumnmn
npoBenéH
MOBEPXHOCTHO; B
N310)KEHNW
MaTepuana
OTCYTCTBYeT
JNlorvika,
OOCTYMHOCTb

XOpOLLOo, HO He
B NOJIHOM
06béme;
NHopMaumnmn
npencraBneHo
He[OoCTaTO4YHO;
B OTAEJIbHbIX
cay4vasax
HapyLleHa
JIOrVKa B
N310)KEHUNW
MaTepuana, He
COBCEM

MOJIHOCTbIO;
npencTasieH
060CHOBaHHbIN
06bEM
MHpopMaumnu;
n3n0XXeHune
MaTepuana
JIOTNYHO,
OOCTYMHO
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NOCTYMHO

3.YMeHune
OOCTYMHO 1”
MOHSATHO
nepenaTb
cogep)xaHue
JoKnana B Buae
npeseHTaunmn

U3 NnpencTaB/IEHHON

npeseHTauumn He
COBCEM MOHSATHA
TeMaTuka
nccnenoBaHms,
feTanu He
PaCKpPbIThb

Ha OCHOBe
npencraBieHHO
M npe3eHTayumn
hopmupyeTcsa
obuwee
rMnoHMMaHwue
TeMaTuKun
nccnenoBaHums,
HO He SICHbI
netanu

Ha OCHoBe
npencraBiieHH
on
npeseHTauumn
dopmMmumpyeTcs
rnosiHoe
MoHMMaHne
TeMaTUKN
nccnenosaHus,
pacKpbIThbl
nertanu

OueHMTe Npe3eHTaLNIo No CAeAYLWUM KPUTEPUSM:

Kputepum Bbannbi
oL eHUBaHUA
o 1 2
MoJIHOTa MHpopmMaums, NHpopMauuns, npeseHTauns
NCMoJIb30BaHNA ncrosibyeMas B | NpeAcTaBJ/IeHHa | COOepXXUT
y4yebHoro npeseHTauun, He | 9 B MOJIHYIO U
MaTepuana OTHOCUTbLCA K npeseHTauuu, YeTKYI
Teme OTHOCUTCHA K NHopmMaumio,
Teme, HO DOCTaTO4YHYIO
HefoCTaTo4YHO | ons
MOJIHO dopmMumnpoBaHms
pacKpbIiBalOT ee | NpeAcTaBeHns
cogep)xaHue 0 TemMe
JNlornka MaTepuan MaTepuan MaTepuan,
N3N10XKeHns npeseHTaunm He | NpeseHTauuun npuBeLeHHbIN B
MaTepuana B COOTBEeTCTBYeT 4YaCTUYHO npeseHTauumn
COOTBETCTBUU C TeMme, nJjaHa HeT | COOTBEeTCTBYEeT | MOJIHOCTbLIO
nJaHoM n TeMon TeMe 3afaHunsd, | COOTBETCTBYIOT

3adaHunsA

NnJ1aH NoCTPoeH
HEe TOYHO

TeMe 3afaHus
n
COCTaBJ/IEHHOMY
naanHy
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TEPMUHONOINNYeCK | B npeseHTauuu B Npe3eHTauun | B npeseHTauuu
asg u MPUCYTCTBYIOT MPUCYTCTBYIOT | OTCYTCTBYIOT
opdorpadunyecka |opdgorpadguyeck |opcorpadunyec | opdorpaduyec
S F[PaMOTHOCTb ne owmnbkn, He Kne owmnbku, Kue owmnbkn,
BCE TEPMUHbI TEePMUHbI TEePMUHbI
NMPUMeHeHbI No NPUMeHEeHbI NMPUMeHeHbI
cyLLecTBy BEpHO BEpHO
AKKYPATHOCTb " rnpeseHTauuns npeseHTaums npeseHTaumns
OpPUrMHaNbHOCTL [ MocTpoeHa 6e3 NnoCcTpoeHa C NoCTpOEHa B
MOCTPOEHNS yyeTa y4yeToMm MoOJIHOM
KOMMNO3nLUNKn TpeboBaHUN K COOTBETCTBUN C
cnanpgos, 6e3 ogopmnieHuto, | TpeboBaHMAMU
cobnioneHus HO HET eANHOro [ opopMaeHuns,
TpeboBaHUN K oopmMneHuns 1nCnosb30BaH
wpugTam n cnanpos OpUrMHasbHbIN
LLBETOBOMY noaxon K
ohopMsieHuno ohopmMaeHunto
cflangos
KpuTepun oueHmBaHMA 3alunTbl npoekTta: 6bannbl 3a

yCTHoe cooblleHne 1 npes3eHTauuto CYMMUPYIOTCS. OLEHKa
BbICTAaBNAETCSA B COOTBETCTBMN CO LLKAJION:

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

MeHee 6 6annoB nam otcyTcTeme paboTbl - «2»
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2.3. OueHo4YHble cpeacTBa NMPOMEXYTOYHOU aTTecTauumu
no aucumniuvHe «buonoruna»

MpoMeXXyTo4YHasd KOHTPOJIb MO AucumnnmHe «bunonorusa»
npoBOANTCA B BUAE MNUCbMEHHOW WTOrOBOM KOHTPOJIbHOW
paboTbl. KoHTponbHasa paboTa BkKAYaeT B ceba gBa Tuna
3afaHNN: TeCTOoBble BOMPOCHLI, Harnpas/jieHMe Ha NPOBEPKY
YCBOEHUS TeopeTu4eckoro mMaTepuasa, U 3afadvn U 3ajaHus,
HarnpaBJIEHHblE Ha MpPOBEPKY ChopMUPOBAHHOCTMU
NPaKTNYECKNX YMEHUI.

Yactb 1 comepxut 15 3apaHmnm c BbIOOpOM OOHOrO
BEPHOro oTBeTa W3 4eTbipex M 10 3agaHunm c BblbopoM
HEeCKOJIbKNX BEPHbIX OTBETOB, Ha COOTBETCTBUA
brnonormnyecknx o6 bLEKTOB, NPOLIECCOB U ABNEHUIA.

YacTb 2 cooep>XuT 4 3afaydn 13 pasHblX TEM AUNCUUMIINHDI
N 1 NpakTUKO-OpUeHTUpPOBaHHOEe 3ajaHune, opMUpyemMon B
COOTBETCTBUU C METOONYECKMMUN PEKOMEHAALMNSAMMN.

B 3amaHuax 1-15 BeibepuTte oanH NpaBusibHbIN OTBET:

1. XUMNYECKYHO OCHOBY XPOMOCOMbI COCTABIAET
MOJIEKYJIA

1) 0e30KCUPNBOHYKIENHOBOMN KUCNOTHI

2) pNBOHYKNIENHOBOW KNC/OTHI

3) nnnunpa

4) nonncaxapuaa

2. YOANEHWE ONMEPOB TUMNHA B MOJIEKYJIE OHK
MPONCXOOWNT B NMPOLUECCE

1) TpaHcBepcuun

2) penapauuu

3) penankaummn

4) TpaHchopMaLmnmn

3. 4J19 ObPA3SOBAHUA JINMNAOHOIO BUCJI0A BAXKHbI
B3AUMOOENCTBUA MEXXLDY MOJTEKYJTAM NNMNOOB:
1) BOOOpoOHbIE N NOHHbIE

2) NOHHbIE N KOBAJIEHTHbIE

3) KOBaNeHTHbIE N TnAPoobHbIE

4) ToNbKO rnapodobHbie

4. YOANEHWE OUMEPOB TUMWHA B MOJIEKYJIE OHK
MPONCXOONT B NMPOLUECCE

1) penapayuwn

2) TpaHchopmauunmn

3) TpaHcBepcuwn

4) pennukaummn
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5. 0N KNETOK PACTEHUW HE XAPAKTEPEH CUHTE3

1) amnHokumcnoT

2) HyKJ1eoTnaoB

3) rNMnMKoreHa

4) pochonmnmnoos

6. B MTPO®A3E MNTO3A OJIMHA XPOMOCOMbI YMEHbBLLUAETCHA
3A CHET

1) TpaHCcKpunuumn

2) peoynnnkauum

3) oeHaTypauumn

4) cnnpannsauynmn

7. BJIATOOAPA KOHbIKOITAUWUWN N KPOCCUHI OBEPY
MPONCXOOUNT

1) yBennyeHue 4yncna xpoMocom BaBoe

2) obMeH reHeTu4YeCcKon nHpopMaLumnen mexany
FOMOJIOrMYHBbIMU XPOMOCOMaMMU

3) yMeHblleHMe Yncia XxpoMocoMm BaBoe

4) yBenn4eHne 4mcna ramet

8. MOJIMNENTUNAOHBLIE UEMW CUHTE3NPYKOTCA HA
PUBOCOMAX, HAXOOALLNXCA:

1) B unTO30/1€ U MOONDULINPYIOTCH TaKXe B LMUTO30)1€e

2) B UMTO30/€, 3aTEM MOANDUNLNPYIOTCS B annapaTe MNonbaxu
3) Ha MeMbpaHe 3HAoNJa3MaTU4YeCcKoro peTukysyma, 3aTem
MoauuumpytoTcsa B annapaTte [onbaxKu

4) B UMTO30/1€, 3aTEM MOANDULNPYIOTCS B JIIOMEHE JIN30COMbI
9. NIHTPOHbLI BCTPEYHAKOTC4H B NTEHAX

1) TonbKO 3ykKapmoT apxebakTepun

2) ayKapuoT n aybakTepui

3) aybakTepun n apxebaktepum

4) apxebakTepuin n aykapmoT

10. BCE PEAKUNWN CUHTE3A OPTAHNYECKWX BELWECTB B
KJTETKE MPONCXOOAT

1) obpa3zoBaHueM monekyn AT®

2) c ocBODOXXAEHNEM SHEPTUN

3) pacwenseHnem BeLecTs

4) NCNONb30BaHNEM SHEPTUN

11. N3 OQHOW MOJEKYJIbl HYKJIEMHOBOW KC/OThI B
COEONHEHWNN C BENKAMW COCTOUT

1) MutToxoHapunsa

2) XxpoMocomMa

3) reH

4) xnoponsaacT
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12. JOYEPHUE XPOMATWNObI CTAHOBATCA
CAMOCTOATEJIbHbIMA XPOMOCOMAMMW MNMOCIJIE

1) cnapmBaHMa roMoJsIOrMYHbIX XpoMaTng,

2) obMeHa y4acTKaMum Mexxay romosiorM4HbIMmM XpoMoCcoMaMm
3) pa3geneHnsa coeguHAKLWEN NX LeHTpoMepsbl

4) BbICTPanMBaHUA XPOMOCOM B 3KBAaTOPUAJIbHOW MJIOCKOCTWU
KJ1eTKW 5

13. TEHETUHECKNWN KO/L - 2TO:

1) Habop KNEeTOYHbIX FrEHOB

2) HyKNneoTnaHas nocaenoBaTesibHOCTb FreHa

3) reHeTn4eckasa akcrnpeccus

4) cmcTemMa 3anncm reHeTmnyeckom nHhopmMmaynm

14. B KAKNX N3 MEPEYNCNEHHDBIX OPIAHEJ1J1 CAMAA
BbICOKAA KOHUEHTPALWNA Ca?*

1) agpe

2) MUTOXOHOPUAX

3) unTonnasme

4) annapaTte onbaxxu

15. KAKUE U3 NMEPEYUCIEHHbBIX HVU>XXE CTPYKTYP KNETKWN HE
NWMEKOT MEMBPAHDbI

1) nn3ocombl

2) xnoponnacThl

3) A4PbILWKN

4) annapaT Fonbaxu

3TaJZIOHbl OTBETOB

Ne 3apaHna (1(2(3(4|5|6|7|8(9(10(11|12|13(14|15

oTBeT 112(411(3|14|2|3|1(4 |12 |3(4]|2]|3

16. BOCCTAHOBUTE B UICTOPUYECKOM TJIAHE
MOCNEOOBATEJIbHOCTb 2TAMNOB BO3OENCTBNA YEJTOBEKA
HA BUOCODEPY:

1) ycuneHune BANGHUA Ha NPpUPOAY C KOPEHHbIM
npeobpa3oBaHNEM YaCTN SIKOCUCTEM;

2) N3MEeHeHne 3KOCUCTEM Yepe3 NacTbby CKOTa, yCKopeHune
pOCTa TPaB NyTEM UX BbIDXUFaHUA U T. N.;

3) rnobasnbHOE N3MEeHeHne BCexX 3KOJIOrM4YeCKNX KOMMOHEHTOB
B LLEJIOM B CBA3U C HEOrPaHUYEHHON MHTEeHCndUKaunen
X035NCTBAa;

4) CBEpXUHTEHCMBHaA 0xoTa 6e3 pe3Koro nsMeHeHuns
3KOCUCTEM B Nnepmnoa CTaHOBJIEHUSA YeJI0BEYEeCTBa;
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5) Bo3gencTemne nogen Ha brnocgepy nmuwb Kak o0bbl4HbIX
Ounonorn4yeckmnx Bnao0B.

17. BbIBEPUTE MPOLECCHI, MPOTEKAKOLWWE B NMPODA3E
MEPBOIO OEJIEHNSA MENO3A

1) obMeH y4acTKaMu XpoMOCOM

2) Habop xpomMocoM n yncno monekyn HK B knetke - 4n4c
3) neneHve LeHTpoMep XPOMOCOM

4) bopMmpoBaHmMe BepeTeHa AesieHNs

5) BbICTpavBaHME XPOMOCOM MO 3KBATOPY KNETKMU

18. KAKWE MPOLECCDHI MPONCXOOAT B KJIETKE B NMEPNO
NHTEP®A3bI?

1) cnupanusaymsa XxpomMocom

2) peaynnnkauma monekyn OHK

3) pacTBOpeHme aaepHomn 060104KN

4) cnHTe3 6enkos B LMTOMNIa3IMe

5) cnHTe3s nPHK B sape

19. MAJIbIE KPYTOBOPOTbI YT TEPOLA B BUOCOEPE MOT'YT
OCYLLECTBNATBCA CJIEAYIOLLUNM MYTEM:

1) yrnekucnbin ras BblgenseTcs B aTMoOCdepy B npouecce
doTOCNMHTE3a B AHEBHOE BPEMS, @ B HOYHOE BPEMSA €ro 4acTb
norsowaeTcsa pacTeHUAMN U3 cpenbl;

2) yrnekncnslin ra3 norjowaeTcsa n3 atMmocdepsl B npouecce
doTOCNMHTE3a B AHEBHOE BpPEMS, a B HOHYHOE BPEMSA ero 4acTb
BbloenseTcsa pacTeHussMun B cpeay;

3) yrnekuncnslin ra3 atMmocepbl NorjowaeTcs B npouecce
poToCHMHTE3a C 06pa3oBaHMEM OpraHNYeCKUX BELECTB, a C
rnbesnblo pacTeHUM N MUBOTHbLIX MPOUCXOONT OKUCIEHNE
OpraHn4YeCckux BellecTB C BblAe/ieHNneM yrieKncaoro rasa;
4) yrnekucnbel ra3 aTMocdepbl NorsaoLwaeTcs B npouecce
poTOoCHMHTE3a, a NpU AbIXaHUN BblaensgeTca B aTMocdepy;
5) yrnekncnslin ra3 atMmocepbl NoraowaeTcsa B npouecce
oTOoCMHTE3a, a NPUN CKUNAHUN OPraHUYeCKUX BeLecTB
BbloendeTcd B aTMocgepy.

20. YKAXKUTE NOCNEOOBATEJIbHOCTb ®A3
onaoa4O0TBOPEHNA.

1) chnsHmne rameT, nan CUMHraMmnin

2) ANCTaHTHOE B3anMoaencTeme n conmxeHne ramet

3) KOHTaKTHOe B3anMo4encTBmne raMeT N akTusaums
ANLLEKNETKMN

21. YCTAHOBWUTE NOC/IEOOBATE/IbLHOCTb CTAOUN
NMHONBNOYAJIbHOI O PA3BUTUA YHEJTOBEKA, HAHNHAA OT
3UTrOThl.
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1) dopmMumpoBaHme H4eTbipexkaMepHoOro cepaua

2) obpa3zoBaHue biacToMmepos

3) dbopMmMpoBaHME HEPBHOW CUCTEMBI

4) bopMmpoBaHMe Me304epMbl

5) obpa3zoBaHMe OBYXC/IOMHOIroO 3apodbllia

22. BLIBEPUTE TPW ®YHKUUN NNASMATUYECKOW MEMBPAHbI
1) obecneymBaeT NOCTynJsieHNeE B KJIETKY MOHOB U MeNKNX
MOJIEKYJT

2) obecneyvymBaeT nepenBuKeHNe BELLECTB B KJ1eTKe

3) oTrpaHnYmMBaEeT UUTOMa3My OT OKpYKatloLen cpeabl

4) y4acTByeT B NOrJOWEHNN BELWECTB KNETKOW

5) npnpaeT KieTke XeCTKy hopmy

6) CNyXNT MaTpuuen gna cnHtesa MPHK

23. BbIBGEPUTE OBA NMPU3HAKA HE NOOXOOAWWE 014
OMNCAHUA TPAHCKPUTILUWWN Y YKAPUOT

1) obpa3zoBaHMe NOJINHYKIEOTULAHON LLenn

2) COeANHATCA HYKNeoTnabl, cogep>xawme nesokcnpmnbosy
3) maTpuuen cnyxut monekyna OHK

4) npoucxoanT B agpe

5) yosoeHune monekynbl JHK

24. YCTAHOBUWUTE NOCNEOOBATEJIbHOCTb NMPOLECCOB
9MBPNOHANIBHOI O PA3BUTNA MO3BOHOYHbLIX X)KUBOTHbIX:
1) 3aknagkKa 3a4aToO4YHbIX OpraHoB 3apoablwa

2) HanpaBJ/ieHHble NepeMeLleHNs KeTOK N UX
AndppepeHUnpoBKa

3) pa3BuTnE HEPBHOM MJIACTUHKWN

4) cnusaHne anuekneTkKn n cnepmaTtosonga n obpasoBaHumne
3UroThbl

5) hhopMupoBaHmME MHOIMOKJIETOYHOI0 0AHOCJIOMHOI 0 3apoabilla
25. YNOPAOOYNTE NCKOMAEMbIE ®OPMbl HEJTOBEKA MO
BPEMEHW CYWECTBOBAHNA, HAHNHAA C CAMOW OPEBHEW
®OPMbI:

1) Yenosek ymenbin

2) KpoMaHbOHLUbl

3) HeaHpoepTanbLbl

4) YenoBek NpsMoXoasaLmnin

5) ABCTpanonuTtek

3TaJZIOHbl OTBETOB

Noe
3a4aH 16 17| 18 19 20 21 22 | 23 24 25
naA
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otser |22V 1.4]2.45|3,45]2,31(%°%|1,34|2,5|4>23 > 143

B 3apaHuAx 26-30 pewmnTe 3ama4u:

3apaHume 26. 3apada Neo 1. Onpepennte, Kakasd OKpacKa LUBETKOB
OyneT y pacTeHun ropoxa, rnosly4eHHbIX OT CaMOOMbIIEHUSA FTOMO3UMOTHbIX
POANTENLCKNUX (POPM C KPAaCHbIMU U C BenbiMu LBETKaMU, a TakXXe 0T UX
cKpewmBaHns mexxay cobon.0

PeweHune. Ob6e poguntesnbckme popMbl FOMO3UIOTHbI, MO3TOMY 3anuUChb
cKpewmBaHun byneTt cneaytouwen:

- OoT camoonsblnieHunsa: 1) P: AA x AA; 2) P: aa X aa;

- OT NMepeKpecTHOoro onbiyieHnsa: P: AA X aa.

fOMO3UroTHble hOopMbl OalOT eOUHCTBEHHbIM TUM rameT, U No3TOMY MNpu
NX CANsaHUM ByaeT nosayyYyeH eaNHCTBEHHbLIN TN NOTOMKOB: 1) F1 Bce AA;
2) F1 Bce aa;3) F1 Bce Aa.

OTBeT. 1. KpacHOUBETKOBble FOMO3UIrOTHble pacTeHUsA [alT TOJIbKO
dopMbl C KpaCHbIMW LBeTKaMu. 2. Bce noToMkm pacteHun c benbiMmu
usetkamm 6ynyt 6enouBeTKoBbIMU (OHW BCerga romMosuroTHbl). 3. Bce
pacTeHuss OT CKpewmMmBaHUA KpPaCHOLBETKOBbIX T[OMO3UIMOTHbIX C
benouBeTkoBbIMN ByAyT KPAaCHOLBETKOBbIMU (OOMUHAHTHLIA heHoTuN),
HO reTepo3nroTHbIMWU MO FEHOTUMY.

3apaHue 27. 3apa4ya Ne 2. Ha pebeHka c | rpynnon Kposu B poggome
npeTeHOylT OBe poauTenbCKme napbl:

-1 napa: matb c |, oTey c IV rpynnon Kposu;

- 2 napa: maTb co ll, oTteu c lll rpynnon kposw.

Kakon nape npuHagnexmnt pebeHok?

PeweHune. PebeHoK C | rp. KpoBm no reHotuny - I°l°. Takoe co4vyeTaHue
annenenm BO3MOXHO TOJIbKO B CJlydae, eCc/qM rameTbl U OoTua, U MaTepu
OynyT copmepxaTb annenu I°. CneposaTenbHO, 3Ta KOMbMHauMsa reHos
MOrJjla OCyWecTBUTbCSA TONLKO Mpu 3a4aTum pebeHka B Cliy4ae BTOpPOM
rnapbl, KOrga MaTb U OTeL reTepo3nroTobl. 3annleM CxXxeMmy CKpeLwnBaHus:
P:1AI°@xIBI°d; GQ: 0,51 A+ 0,5I°; G&”: 0,51 B + 0,51°; => F1: 0,25 I°I°.
O4yeBMOHO, 4TO nNepBas CyrnpyXeckas rMapa npeTeHOoOBaTb Ha 3TOro
pebeHKka He MOXeT, T. K. y Hee MoryT 6biTb Aetn TonbkKo co Il wn Il
rpynnamMmm KpoBwu:

P:1°1° @ X | Al BA; F1: 50% IA I° n 50%IB I° (y peten Il v lll rp. kpoBwK
COOTB.).

OTBeT. PebeHOK NpmnHagnexxmnt BTOPON nape Cynpyros.

3apaHue 28. 3apauya Ne 3. Onpepenute cpegHUN pasMep JIMCTOYKOB Y
benoro kneesepa, nMOJZIYY4EHHOr0 OT CKpewuBaHUSA reToOpPO3UIrOTHbIX
pacTeHnn ¢ nnctoykamm 10 n 7 MM COOTBETCTBEHHO.

PeweHue. Onpepensem reHOTUNbI N 3aMnCbiBaeM CKpeLLBaHne:

P: Vbav x V by v; onpenensem rametbl: GQ: 0,5V ba + 0,5v; Go&: 0,5V by
+ 0,5v; nony4yaem notomkos: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v;
0,25vv.
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OTBet. [lony4yeHo 4 Tuna QEHOTUMNOB W TE€HOTUMNOB B pPaBHbIX
COOTHOLUEHUSX. ns HUX  OnA nepsoro 6yneT  xapakTepHa
CBEPXAOMUHAHTHOCTb (CpeaHnn pa3Mep JIMCTOYKOB 18 MM).

3apaHue 29. 3apauya Ne 4. [lpoaHanu3npymTe XapakTep nepenayu
peueccMBHOro, 4acTU4HO CLENJIEHHOro C MNOJIOM, Hac/enCTBEHHOro
3abosieBaHNS OT MaTepu K NOTOMKaM.

PeweHmne. P:2X aX a X AY A 6onbHa F1: X AXa d XaY AF2:2X AX a ;
X aXa;d XAY A; dXaY A bonbHa

OTBeT. bonesHb nepepaeTca OT MaTepu 4yepe3 OeTen U NPosBASETCS
TOJIbKO Y BHYYEK.

3apanme 30. /13 sneMeHTOB coobuiecTtBa (noneBka, 3€pHO 3/1aKOB,
uNnH, XOpekK) coCTaBbTe MNULLEBYK LenMb M Ha OCHOBaHMW MpaBuia
3KOJIOrMYeCKOn Nupammabl onpegennTe, CKOJIbKO HY)XXHO 3epHa, 4Tobbl B
nlecy BbIpOC 0ANH UANH Maccom 2,5 Kr.

OTBeT:
3epHO 311aK0B MEITb-II0NIEBKA Xopek Qe
2500 kr 250 xr 25 kr 2,5 kr

B ntoroson paboTe npencrassieHbl 3a4aHUsA, OTHOCALMECS
K TPEM YPOBHSAM  CJIOXKHOCTWU:  “HM3KMN”, “cpegHunin”,
“BblCOKMW”. B 3aBUCMMOCTK OT TUMNa WU TPYAHOCTW 3alaHUA ero
BbIMOJIHEHNE  OLUEeHMBaeTCH pa3HbIM 4YMNCJIOM 6annos.
BbinonHeHne KaXXaoro 3afgaHnsa “HM3Koro” ypoBHSA CJIOXKHOCTU
oueHnBaeTcsa 1 6annom. 3a BbINOJHEHNE 3afaHUK “cpeaHero”
YPOBHSAA  CJIOXKHOCTWM B 3aBUCMMOCTWM  OT  MOJIHOTbI U
NpPaBUJIbLHOCTWN OTBETa NpuUcBamBaeTcs 0o 2 6annos.

K 3agaHuio “BbICOKOro” YpPOBHSA CJIOXKHOCTU OTHOCUTCA
peleHne CUTYauMOHHbIX 3aday. 3a BbINOJIHEHME 3adaHUN
“BbICOKOro” ypoBHA B  3aBUCMMOCTM OT TMOJIHOTbI W
MpPaBUJILHOCTWN OTBETa NpucBamBaeTcsa 0o 3-x bannos.

3afgaHna “Hu3koro” um “cpegHero” yYpPOBHEW CHOXKHOCTU
npoBepsAarTCA aBTOMaTU4YeCKMN. OTBEThbI Ha 3a4aHuA
“BbICOKOro” ypOBHSA MPOBEPAIOTCA B PyHHOM pexunme.

PacnpegeneHne 3agaHMin  MNo  YPOBHAM  CJIOXKHOCTWU
npeacTaBsieHo B cneayouwen Tabnuue:

YpoBeHb bann | NMpoueHTHOe Tvn BONpPOCOB
CJI0>KHOCTH coaep>XaHm
3apaaHumnA e 3a4aHun
Hunsknn 1 50% - 3afaHuA ¢ BbIbOpoM oaHOro
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NnpaBWJIbHOIo OTBETa

CpegHun 2 33% - MHO>XXeCTBEHHbIN BbIbOp;
- BONPOCHI Ha YyNopsaAo4YMBaHMNeE Nau
yCTaHOBJIEHME NPaBUJIbHON
rnocnenoBaTeslbHOCTM

Bblicokui 3 17 % - 3ala4u, npegycMmaTpueatoLme

pa3BepHYTbIN OTBET

Kpntepun oueHnBaHNA NTOFOBOW MNCbMEHHOW paboThbl:

OueHka MpoueHT BbINOJIHEHUA
“oTNnN4YHO” 85-100%
“xopowio” 70-84%
“ypooBneTBOpUTEsNIBHO” 50-69%
“HeynoBneTBOpPUTENIBHO” MeHee 49%
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