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1. HaCHOPT KOMIIJICKTA OII€HOYHBIX CPEJACTB

1.1. Ob6aacTh NpUMEHEHNS] KOMILIEKTA OLIEHOYHBIX CPEe/ICTB

KoMIuIeKT OIeHOYHBIX CpEACTB MpEeAHA3HAYEH JUIS MPOBEPKH pPE3YJIbTAaTOB OCBOCHHS
yuebHoi aucturmuasl O0O/[.13 buosorus ocHOBHOW TpodecCHOHANBHONW 00pa3oBaTeIbHOU
nporpammsl (naiee OIIOIT) mo npodeccun
09.01.03 Oneparop nHGOPMAIIMOHHBIX CUCTEM M PECYPCOB

KoMIJIeKT OleHOYHBIX CPeJACTB M03BOJISIET OLeHUBATh:

1. ®opMmupoBaHue 31eMeHTOB npodeccuoHanbHbIX komnereHuui (I1K) u anemenron

obmux kommereHwii (OK):

IIpodeccuonanbHbIie U
o0IIMe KOMIIETeHIIHH

Iloka3aTesn olleHKH pe3yJjbTarTra

CpencrBa npoBepku
(Ne 3amanmin)

1 2 3
OK 01. Beibupats TFOTOBHOCTb K Tpyay, Baganusa  2.1.1, 2.1.2,
crocoObI peleHus OCO3HaHHE LIEHHOCTH MacTEPCTBa, 2.1.3
3anaq Tpysoso6He; Pabota Ha mpakTH4YecKuX
podheccHOHaTBHOI FOTOBHOCTb K AKTHBHOW JCATENBHOCTH | gopgroiax
EeATEHFHOCTH TEXHOJIOTUYECKON U COIIMAJIbHON
HpI/IMeHI/ITeHLHO K HaIlpaBJICHHOCTH, CIIOCOOHOCTH
pa3 JINYHBIM WHUOMUUPOBATH, INIAHUPOBATH U
KOHTEKCTaM CaMOCTOSITENIBHO BBITIOJIHSITH TAKYIO
JIEATEBHOCTD; YCTAHABIINBATH
CYIIIECTBEHHBIN MPU3HAKIIIH
OCHOBAHUS ISl CPaBHEHMUS,
Kiaccuukanuy u 0000IICHUS;
OK 02. - chOpMHUPOBAHHOCTH 3amanms  2.1.1, 2.1.2,
Hcnonrs3oBath MHUPOBO33PEHUSI, 2.1.3
COBPEMEHHBIE CPE/ICTBA COOTBETCTBYIOIIETO Pabota Ha mpakTH4YeCcKHX
MOUCKA, aHaTIN3a U COBPEMEHHOMY YPOBHIO | 3aHATHUAX
UHTEpIpETAINH pa3BUTHSI HAyKH U OOIIECTBEHHOI
uHdopmaluu u MIPaKTUKH, OCHOBaHHOTO Ha
nH(pOpMaLMOHHbIE JMajore KYJIbTYD,
TEXHOJIOTUH IS CIoCcoOCTBYIOIIETO OCO3HAHHUIO

BBITIOJIHEHUS 3a/1a4
npodeccuoHaIbHON
JeSITeNbHOCTH

CBOEr0 MeCTa B IMOJIMKYJIBTYPHOM
MUDE;

- COBEpIIECHCTBOBAHUE SI3BIKOBOM
U YUTATEIbCKOM KYIbTYphl Kak
CpPEICTBa B3aWMOJICUCTBUS MEXKIY
JIOABMH U TIO3HAHUS MUDA;

- OCO3HaHHWE IICHHOCTH HAy4HOU
NEeSITeNIbHOCTH, TOTOBHOCTD
OCYHIECTBJISATh  MPOEKTHYIO u
HCCJIEI0BATENIbCKYIO JESATENbHOCTh
WHAWBUAYAILHO U BIPYIIIE;

OK 04. 3¢ddextuBHO
B3aMMO/IEHCTBOBATh U
paboTtaTh B

- IIOHUMATb HW HCIOJIb30BaTb
MMpeuMyuIcCTBa KOMaHJIHOH
- INPUHHUMATh L CJIN COBMECTHOM

3aganmsa 2.1.1, 2.1.2,

2.1.3
PaboTa Ha MpakTHUYECKUX
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KOJIJICKTUBEC  HWKOMAHIC

JESITEIbHOCTH, OPraHU30BBIBATH U
KOOPJAMHHUPOBATh JEHUCTBUS IO €€
JOCTUKEHMIO:  COCTaBJIAITh  IUIAH
JICUCTBUN, PaCHpEHENsTh POJU C
Y4E€TOM  MHEHMH  Yy4aCTHUKOB
00CyXIaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

- KOOPAUHUPOBATb U  BBINOJHAThH
paboTy B YCIOBMSX pPEaJbHOIO,
BUPTYaJIbHOTO u
KOMOMHHPOBaHHOTO
B3aUMOJICUCTBUS;

- OCYIIIECTBISATHIIO3UTUBHOE
CTpaTeruyeckoe  IOBEIACHHE B
Pa3IUYHBIX CUTYalUsX, MPOSBISTH
TBOPUYECTBO M BOOOpa)xkeHHE, ObITh
MHULUATUBHBIM

3aHATUAX

IIK 1.1. BeImoaHSATE BBOI U
00pabOTKy TEKCTOBBIX
JTIOKYMEHTOB

WCTIOJTIh30BaTh CPEICTBA
MH(OPMALIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHI B
pEIICHHH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpraHU3aIMOHHBIX 32149 C
cobimoieHreM TpeboBaHU
SPTrOHOMHKH, TEXHHUKH 0€301TacHOCTH,
TUTHUEHBI, PECYpCOCOepEKEHU,
NPaBOBBIX W ATUYECKUX HOPM, HOPM
nHpopMaIrmoHHOM 06€30MacHOCTH

Samanus
2.1.3
Pabota Ha mpakTH4YecKuX
3aHSATHUSIX

2.1.1, 212

2

2. OueHKa yMEHHU ¥ yCBOEHUE 3HAHUM

Tabomuiia 2

OcBOecHHBIE YMEHHUSI, YCBOCHHbBIE
3HaHUs

IToka3aTenu pe3ynprara

No 3agaHui 11
MIPOBEPKH

1

2

3

Bre1bupaTh crioco0b! perreHus
3ama4y

npodheccCroHaTbHON
JEATETbHOCTH TPUMEHUTEIEHO
K Pa3JIMIHBIM KOHTEKCTaM

TOTOBHOCTh K AaKTHBHOM IESITEIHHOCTH
TEXHOJOTHIECKON M COIMaJIbHOMN
HaMpPaBJICHHOCTH, CIIOCOOHOCTH
HWHUIMAPOBATh, INIAHUPOBATH U
CaMOCTOSITEIEHO BBITIONHATH TAKYIO
IEATENBLHOCTD. Y CTaHABINBATE
CYIIECTBEHHBIN MPU3HAKUIIA OCHOBAHUS TS
CpaBHEHUs, Kjlaccu(ukanmuy 1 0000IeHus,

WHANBUAYJIbHBIA
YCTHBIHA OmIpoC,
TECTUPOBaHHE

Hcnone3oBaTh cOBpeMEHHbBIE
CpE/CTBa MOKCKa, aHaIM3a U
HUHTEpIpeTanuyu nHPOPMaLUH U
WH(OPMAITIOHHBIETEXH OJIOTHH
JUTSL BBITTOJTHEHUS 33124
npodecCHOHaNBHOM
JeSITEIbHOCTH

CdopmupoBaTh MUPOBO3pEHHE
COBPEMEHHOMYYPOBHIO Pa3BUTHS HAYKU U
00111€CTBEHHONIIPAKTUKH, OCHOBAHHOI'O Ha
JHAJIOTEKYJIBTYP, CHOCOOCTBYIOILEr O
OCO3HAHUIOCBOETr0 MECTa B MOJIUKYJIBTYPHOM
MUpE;

HWHAWBUAYAJIbHBIC
JOMAIIHUEC 3aJaHUA,
TECTUPOBAHUC




AddexkruBHO KOOPJMHUPOBATH U BBITIOIHATH pa0OTy B WHIUBYTY JTbHBINA
B3aUMOJICHCTBOBATh U padOTaTh | YCIOBUSX PEANbHOT0, BUPTYaIbHOTO U YCTHBIN OMpOoC,
B KOJUICKTHBE ¥ KOMaHJIe KOMOWHUPOBAHHOTO B3aMMOJICHCTBUSI. TECTUPOBAHUE
Ocy11ecTBIsATh MTO3UTUBHOECTPATETUYECKOE
IIOBCACHHUC B paSHI/I‘IHLIX chyauH;{x,
MIPOSBJISTH TBOPUYECTBO M BOOOpaKEHUE,
6I>ITI> HWHUIINAaTUBHBIM
3anoyHeHne Ta0INIEL ¢ 3HAHUE CYI[HOCTH METOI0B WHIUBUYJIbHBIA
OIMCAaHHEM METOJIOB MHKPOCKOIIUPOBAHUS YCTHBIH OIIPOC,
MUKPOCKOITUPOBAHHUS C UX TECTUPOBAHHE
JOCTONMHCTBAMHU U
HEIOCTaTKaMH.
Pewienue 3ay1au Ha onpenenenue | Pemate 3aga4u Ha ONpeAelieHUE
BGpOHTHOCTH BO3HUKHOBCHUA BepOHTHOCTH BO3HHUKHOBCHUS
HAaCJICACTBCHHBIX HpI/ISHaKOB HACJICACTBCHHBIX HpI/I3HaKOB HpI/I
MIPUCIIETVICHHOM HACJIEIOBAaHUH, | CIETUICHHOM HACIICIOBAHHUH, COCTABIICHUE
COCTABJICHUEC I'CHOTUITNYCCKUX TCHOTUIINYCCKHUX CXEM CerHII/IBaHHH
CXEeM CerIlII/IBaHI/ISI
HCHOHB?)OBHHPIC apFYMeHTOB, 3HAHUC UCIIOJIL30BAHUC aprMeHTOB, I/IH}II/IBI/IJIyaHI)HI)Ie
6I/IOHOFI/I‘ICCKOI71 TepMI/IHOHOFI/II/I 6HOHOFH‘I€CKOI>'I TepMI/IHO.HOFI/II/I NCUMBOJINKHU JOMAaNIHHUEC 3aJaHHUAA,
NCHUMBOJIUKU IJIA JUISI 1OKAa3aTeJIbCTBA pOIICTBa OpFaHI/I3MOB KOM6HHHpOBaHHBII>'I
JI0Ka3aTeIhCTBA POACTBA pa3HBIX CUCTEMAaTHUECKUX TPYIIIL. KOHTPOJIb,
OpI‘aHI/ISMOB paSHI)IX TCCTI/IpOBaHI/Ie
CHUCTEMATHIECKHUX TPYIII
PaspaboTka JIeHTbl BpeMeHH
BO3HMKHOBEHHUS KU3HU

1.2 CucTeMa KOHTPOJISA U OLIEHKH OCBOEHMS MPOrpaMMbl Y4eOHOM JUCHHUIIHHBI
1.2.1. ®opMbI TPOMEKYTOUHOU arTecTanuu 1mo Y/l
Tabauya 3

YyeOHasi IMCHUIINHA DopMbI MPOMEKYTOYHOM ATTECTALMHU

1 2

OO/1.13 buosorus HuddepenunpoBanHbiii 3a4€T

1.2.2. Opranuzanusi TeKyIero KOHTpOJIs YCIeBaeMOCTH, MPOMEKYTOYHOM aTTECTAlNK 110
UTOraM OCBOEHUS IPOTPaMMbl Y4€OHOM TUCIUTUINHBI

Texkymuil KOHTpOJIb 3HAaHMM M MPOMEXYTOUHAs AaTTECTalUsl SIBISIOTCA OCHOBHBIM
MEXaHHU3MOM OIICHKM KadyecTBa MOAroTOBKH oOyuaromuxces no aucuuruinae OO/ 13 buonorus
B cootBercTBUHM ¢ TpeboBanusiMu OI'OC CIIO. IIpomexyrouHas arrectanusi 00ydarOlIUXCS
MIPOBOJUTCS B CPOKH, IIPEAYCMOTPEHHBIE pa0OUNM y4EOHBIM TLIAHOM.

Texymuit KoHTpOL 10 Y/ MpoBOAUTCS B mpeaenax yueOHOTO BpeMeHH, OTBEIEHHOTO Ha
JUCLUIUINHY.

B nauane usydyenus y4eOHON ITUCIHMILTUHBI MPOBOJUTCS BXOJHON KOHTPOJIb C LENbIO
MIPOBEPKU YPOBHSI IMPEABAPUTENBHBIX 3HAHUN OOYyYarOIIMXCS HAa HAYalIbHOM JTale OCBOCHUS
JUCIUTITUHBL.

JlaHHBIE TEKYIIEro KOHTPOJIS UCTIONB3YIOTCS TpernoaaBaTeneM st 2ppekTuBHOM yueOHOo
paboThl 00yUYAIOUTUXCS, CBOEBPEMEHHOTO BBISBJICHUSI OTCTAIOIIMX U OKa3aHUS UM COJICHCTBUS B
M3Y4YeHUH Yy4eOHOTO MaTepuana, COBEPIICHCTBOBAaHHMS METOJIMKHU TIperojaBaHus y4eOHOI
JUCIUTITUHBL.

[IpomexxyrouHas aTrecranus SBiIsieTcs  00s3aTeIbHOM. Ona mnpoBoauTCi B
yCTaHOBJICHHBbIE YUEOHBIM IJIAHOM CPOKM 1O OKOHYaHMHM OCBOCHHS MPOrpaMMbl y4eOHOM
mucuumuHel  «buonorusi».  [IpoMmexyrodHass aTTectanus OICHHBAET pPe3yIbTaThl ydeOHOM
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JEeATeIbHOCTH 00ydaromuxcs 3a 2 cemectpa o0ydeHus. PopMoil mpoOMEXyTOUYHON aTTeCTAI[HH
1o y4eOHOM JTUCLUILIMHE ABJIAETCS Qg depeHInpOBaHHBIN 3auér.



2. OIIeHO‘leIe cpeacrea 1nmo IMCUuIlJInHe «buoaorusp»

OneHouHbIe MEPOIIPUSITHS TEKYILIETO KOHTPOJIS (TUIIBL):

3aganus, HANPaBJeHHbIE HA CUCTEMATU3AIHIO U 00001IeHUE TeOPeTH YeCKOoi

uHopMmanum:

3aIOJTHCHHUE TAOIHUI]
pa3paboTKa JEHThI BpEMEHH
pa3zpaboTka rioccapus
pa3paboTKa MEHTAJILHOM KapThI

3aganus, HanpaBJeHHbIe HA (POPMHUPOBAHNE WU POBEPKY 3HAHMIA:
TECT

OIICHUBaeMast TUCKYCCHS

({bpoHTaIBHBIN ONpOC

00CyX/IeHHE TI0 BOIPOCaM JIKITUH (BCTpedaeTcs y Hac ToJIbKo 1 pa3)
YCTHBIE COOOIICHHUS C TPE3EHTAUEH

3aganus, HanpaBJieHHbIe HA GOPMHUPOBAHHE MPAKTHYECKUX YMEHHI H HABLIKOB
naboparopHas pabota

pelIeHre 3a1a9

MIPAKTUKO-OPUCHTHPOBAHHBIE PACUCTHBIC 3a/IaHUs

Kelic Ha aHanu3 uHpopmanuu

y4eOHO-HUCCIEA0BATEIILCKUIN TTPOCKT

2.1. OnleHOYHBIE CPEACTBA TEKYLIEr0 KOHTPOJISI 0 Aucuuninae «buosorus»
Texkymuit KOHTPOJb pPE3yNbTaTOB OOYUEHHUSI MOMXHO OCYIIECTBISATH pPa3IMYHbIMU

METO/IaMU U C TIOMOIILBIO Pa3IMYHBIX OLIEHOUHBIX cpencTB. [lo mucuumnune «buosorus» B
KayecTBE CPEJICTB TEKYIIETO KOHTPOJIS MPUMEHSIOTCA 3aJaHUs B TECTOBOM (popme; TaOIuIIbL;
BHU3yalM3als TEOPETUYECKOro MaTepuaia B (oopMare JIEHThl BpEMEHH M MEHTAIbHBIX KapT;
pelleHre KeicoB U Ipyrue oleHOYHble Marepuainbl. Huxke mpuBeneM mpuMepbl HEKOTOPBIX
U3 HHX.

2.1.1. 3ananus, HapaBJIeHHbIe HA CUCTEMATH3AIUIO U 00001IIeHne
TeopeTHYeCKON MH(popMaIun

1. 3amosHeHue TA0JIULLI

Ha3Banue TeMbI buonorus xak Hayka

Pe3yabTaTt 00y4yeHus o reme

OnuceiBaTh MCTOABI UCCIICAOBAHUA HAa MOJICKYJISIDHOM U
KIICTOYHOM YPOBHC

OO01mue KoMNeTeHIINHA OK 02

®opMy/IHPOBKA 3a/IaHUSA: 3aNI0JHUTE TabnuIy “Bkiaj ydeHbIX B pa3BUTHE OUOJIOTHH”,
yKa3aB Y4eHOT0, BDEMEHHOM NepuoJ1 paboThl HaJl OTKPBITUEM U JaiTe KPATKYIO
XapaKTepUCTUKY OTKPBITHS, UCHOJIBb3Ysl MaTepHall JIEKIUi, yueOHUKA, UHbIE HCTOYHUKH
uHpOpMalUu.

Tabnuua — Bkiaa yueHbIX B pa3BUTHE OMOJIOTHH



Yyenslit BpemenHnoii nepuon Kparkast xapakrepucTtka paboThl y4€HOTO

Kpurepun orieHUBaHUS 3a1aHUS:

“5” - Tabnuia BBIIIOJIHEHA B IOJJHOM 00beMeE

“4” - B X0/1€ 3aM0JIHEHUS TaOJIMLBl MaTEpHall OTPAKEH HE MOJTHOCTBIO, UMEIOTCS
HE3HAYUTEIIbHBIE HETOYHOCTH, HEJIOYETHI

“3” - B X0/1€ 3aMOJIHEHUS TaOIUIBI MaTepUal OTPAKEH HE MOJTHOCTHIO, UMEIOTCSA
3HAYUTEIbHBIE HETOYHOCTH, HEIOUETHI

“2” - Tabnuua otpaxaetr Menee 50% maTepuana UiIM HE BBIIIOJHEHA

2. Pa3paboTka JIeHTbl BpeMeHH

Ha3Banue TeMbl OnToreHes JXMBOTHBIX M YEJIOBEKa

Pe3yabTaT 00yuyeHus mno reme OnuceIBaTh CTaAUM OHTOr€HE3a )KUBOTHBIX U YEJIOBEKA

O01me KOMIeTeHIHU OK 02, OK 04

@ opMyJIHPOBKA 3aIaHUS: CO3/IAITE JICHTY BPEMEHH, OTPAKAIOIIYIO 3TAIIbI
OHTOTEHE3a OT/ACIBHOM TPYIIIBI )KUBOTHBIX WIIH YEJIOBEKA C KPATKOM XapaKTEPUCTUKOM.
Ha3zBanus crajuii JODKHBI OBITH PACIIONOKEHBI B XPOHOJIOTHYECKOM MOPSI/IKE, OCHAIICHBI
KpPaTKUM OTICAHUEM OCHOBHBIX M3MEHEHHI, TIPUIIOKEHBI PUCYHKH. 3aJaHUE BBITIOTHSICTCS B
MaJieIX Tpynmnax (3-4 genoBeka)

3. Pa3paGoTka MeHTAJIbHOW KapThl

Ha3Banue TeMbl Crpoenue opranuzma

OnuceiBaTh CTPOCHUC U B3aNMOCBA3b yacTen

Pe3yabTaTt 00y4yeHus o Teme
MHOTOKJIETOYHOT'O OpraHu3ma

O0mue KoMIeTeHIUH OK 02, OK 04

®opMy/IMPOBKA 3aJaHMsA: COCTaBbTE€ MEHTAJbHBbIE KapThl MO KiIacCU(UKALUH
TKaHEH, OpraHoB M CUCTEM OpraHoB. B kapTe oTpa3ute 0COOEHHOCTH CTPOEHUS, (HYHKUUI
00BeKTOB. Bbl MokeTe 00bEeIUHATh OOBEKTHI MO BBIMOIHAEMONW (YHKIMM WM [0 CHCTEME
OpraHoB.

[Ipu BBIMOJIHEHUM CTYJIEHTHI paclpelesisioTcs Ha Malible Tpynibl (1Mo 2-3 yeloBeka).
3amaHue sBISETCAd  MPO(eCCHOHATBbHO-OPUEHTUPOBAaHHBIM. CTyneHThl, oOydarouiuecs
npoeccun/cnenuaIbHOCTH CBA3aHHON ¢ 00BeKTOM M3yueHus “Pactenus” pazpabaTbiBaroT
MEHTAJIbHYI0 KapTy IO CTPOEHUIO OPraHuM3Ma pPacTeHMH (Ipynmbl MOXHO pa3leiauTh IO
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OTJeNlaM pacTeHUil: MOXOBHJIHBIC, IUIAYHOBUIHBIC, XBOIIEBUIHBIC, MAOPOTHUKOBHUIHBIE,
roJIOCEeMEHHBIE, TOKphIToceMeHHbIe). CTyIeHThI, 0OyJaromuecs: npogecCui/CrnenuanbHOCTH
CBsI3aHHOU ¢ 0OBEKTOM u3ydeHHs ‘YKuUBOTHbBIE” pa3padaThIBalOT MEHTAIbHYIO KapTy IO
CTPOCHHIO OpraHM3Ma >KUBOTHBIX (TPYNIIBI MOXKHO Ppa3JeluTh 1O THUNAM U KiaccaMm
KUBOTHBIX. THIIBI: KHIIEYHOIIOJIOCTHBIC, TUIOCKHE YePBHU, KPYIJIbIE YEPBH, KOJIbYATHIC YEPBH,
MOJUTIOCKH, WieHuCToHorue. Kiacchl: XpsiiieBble pbIObl, jonactenepbie pbiObl, ampuouu,
MIPECMBIKAIOIIHUECS, TITUIIBI, MJICKOTIUTAIONIHE). CryneHrsi, oOyyvaromuecs
npodeccun/CnenuaIbHOCTH CBSI3aHHON ¢ 00BbekTOM u3ydeHus ‘“UenoBek” pa3pabaThIBalOT

MeHTaJII)HyIO KapTy 10 CTpOGHI/IIO OpFaHI/IBMa YCJIOBCKA.
[Ipu pa3paboTke peKOMEHIyeM HCIOJIb30BaTh MHCTPYMEHTHI:
https://www.mindmeister.com

https://app.mindmup.com

WJIY APYroro MHCTPYMEHTA JUIsl CO3[JaHUsI MEHTAIIBHBIX KapT.
[Ipumep yacTn MEHTAIBHOW KapTHI:

CepaAeYHO-COCYANCTAnA CUCTEMA

nywesom,

HeAyAOYHO-KMILEYHBIA TPAKT

Kpurepun oneHnBaHNs MEHTAIIBHOW KapThI:
«5» - 8-9 6as10B; «4» - 7 6a/0B; «3» - 5 6a/10B

KMLIEYHNK

ABEHAOUETHNE]

3 dasna 2 daju1a 1 6ana
Conepxxanue Nudopmarnus Nudopmanus Nudopmanms
Mpe/icTaBjeHa B IpeJICTaBIeHa, HO npescTaBIeHa
MOJIHOM 00beMe UMEIOTCSl HETOYHOCTU | YACTUYHO
I'padpuyeckoe MHorocrynenyaras MHuorocrynenudaras [Ipocroii «maydok»
odopMiIeHHE KapThl | KapTa ¢ Jo00aBJICHUEM | KapTa

KapTHUHOK, 3HAKOB.

Hcnonp3oBanue
pa3HBIX I[BETOB Ha
OTIpe/IeIEHHBIX
BETBSIX.
Jlekcuko- Kapra ne cogepxur Kapta He comepxur KapTta conepxut Tak
rpaMMaTH4YecKoe | OIIMOOK U OTEeYaTOK | IPpyObIX MHOTO TpYOBbIX
odopmiieHue rpaMMaTUYECKUX rpaMMaTHYeCKUX

OIIINOOK MJIN
OTIEYaTOK, KOTOPHIE
OBl OTBJIEKAIIN
BHUMAaHHE YUTATESA
OT COAEpKAHUS

OIINOOK 1 OIIEYATOK,
4TO €€ COJepIKaHHE
TPYIHO
BOCITPUHUMAETCS

4. Pa3zpaboTka riioccapusi



https://www.mindmeister.com/
https://app.mindmup.com/

Ha3BaHnue TeMbl OCHOBHBIE ITIOHATUS TCHECTHKH

OnuceIBaTh 3aKOHOMCPHOCTHU HACICACTBCHHOCTH U

Pe3yabTaT 00y4yenus no reme
NU3MCHYUBOCTHU

OO01IMe KOMIeTeH NI OK 02

®opmyIMPOBKA 3aJaHUSA: COCTABbTE INIOCCAPUI C ONpeesieHusIMHU 1o TeMe ~OCHOBHbIE
MOHATHS T€HETHKA, UCTIONIb3Yysl MaTepUabl JEKIUi, yaeOHUKHU, CIOBApH.

IIpuMepHBIii nepeYeHb TEPMUHOB:
AnbTepHaTUBHBIE IPU3HAKU
AJIenbHBIE TEHBI
HeannenbHble reHsl
JIOMUHAHTHBIN PHU3HAK
PeneccuBHBIN pu3HaK
['oMO3UrOTHBII Opranu3m
I'eTepo3uroTHEIN Opranu3m
I'enoTnn

®enorun

JluruOpuHOE CKpeIMBaHUE
Yucras nuHuUA

I'ubpun

HacnenctBeHHOCTE
N3meHunBoCTh
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2.1.2. 3apanus, HanpaBJieHHbIe HAa (JOPMUPOBAHHE HJIU NPOBEPKY 3HAHUM

1. DpoHTANBLHBINH 0IIPOC

HasBanune teMbl HcTopus 3BOIOIMOHHOTO YYEHHUS

XapaKTepI/I3OBaTI) MMpCAIIOCBUIKNA U ABMKYIIHUE CHJIIbL

Pe3yabTaT 00y4yeHnus no reme
BO3HUKHOBCHUSA MHOFOO6pa3I/I$I BUI0B

O01me KoMIeTeHINH OK 02, OK 04

IIpumepHbIil epevYeHb BONMPOCOB K (PPOHTAIBLHOMY ONPOCY
KaxoBbl criibHBIE U ci1a0ble CTOPOHBI cUCTeMBbI opranudeckoro mupa K. Jluanes?
CdopmynupyiiTe OCHOBHBIE MOJIOXKEHU IBOTIOIIMOHHOM Teopun XK. b. Jlamapka.
[Tepeunciure npeanoChUTKH BO3SHUKHOBEHHMSI TApBUHU3MA
[Tepeunciute OCHOBHBIE TIOJIOKCHHSI CHHTETHYECKON TEOPUH DBOJTIOIIHHI

el NS

Kpurepun onenuBanus:

«5» - OTBET MOJIHBIH, pa3BEepHYTHIN

«4» - OTBET JOCTATOYHO IOJIHBIM, HO €CTh HETOYHOCTHU
«3» - OTBET KPaTKUil WM C TPYOBIMH OTIHOKaAMH

«2» - OTBET HEBEPHBIN WM OTCYTCTBYET

2. IloaroroBKka yCTHBIX COOOIIEHHI € MPe3eHTannel

Ha3sBanue TemMbl I'eneTnka yenoBeka

OmnuceBaTh 3aKOHOMCPHOCTH HACJICACTBCHHOCTHU U
HN3MCHYHNBOCTH
OHpe,Z[eJ'IﬂTB BO3MO>KHOC BO3HUKHOBCHHC
HaCJICACTBCHHBIX ITPHU3HAKOB

Pe3yabTar 00y4yeHusi mo reme

O01mue KOMIeTeH MK OK 01, OK 02

@opmyIMPOBKA 3aJaHUSA: [TOJITOTOBLTE YCTHOE COOOIIEHHE U MPE3EHTAIUI0 00 OJTHOM
HaCJIeICTBEHHOM 3a0o0sieBaHuU U3 niepeuHs. PaboTa BeimonHsaeTcs B mapax. B crpykrype
COOOIIEHUS U TIPEe3EHTAlU He0OXO0AMMO OTPA3UTh:
1. HasBanwue 3a00JieBaHMS
2. Tunwuzanusa 3a0oiieBaHus
a. A) reHoMHOE / TeHHOE / IMOJIMT'€HHOE / XpPOMOCOMHOE
b. B) ayrocoMHO-IOMHHAHTHOE / ayTOCOMHO-PEIIECCUBHOE / CIIETUIEHHOE C
TTOJIOM
CyIHOCTh MyTaIiy (Ha KJIETOYHOM YPOBHE)
Knununyeckue nposiBneHus 3a00sieBaHus
YacToTa BCTpeyaeMoCTH
Jnarnoctuka
Wcrounuku nndopmanuu.

No ok w
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ok wnE

HpHMeprIﬁ NnepeIceHb HACJICACTBCHHBIX 3a200/1eBaHNH YejI0oBeKa

Cunapom DHreiabmaHa
MyxkoBucuuao3

Cungpom ITupcona
Cungpom /layna,
Cunnpom KnaitHdenbrepa,
Cunnpowm llepemeBckoro-
Tepuepa,

Yex-JUCT AJ51 OHEHKH NMpe3CeHTA U

OneHuTe Npe3eHTaMIo0 10 CIETYIOIUM KPUTEPUSIM:

7. Cunzapom DnBapjca,

8. CHHIpPOM «KOIIAYbEro KPHKa»
9. CeproBUIHOKIICTOYHAST AHEMHUS
10. Heiipodubpomaro3

11. JlaneTOHU3M

12. I'emounust

13. ®enunkeTonypus

DneMeHTHI CoJIepKaHus

Hamuume | OtcyrctBue

1. TutynbHBIN cnan

11 HazBanue 3a6oneBanus

1.2 | Cenenus 00 aBTOpax

2. JlaHa moJtHast TUIH3aIs 3a00JIeBaHHs

3. [TokazaHa CyIIHOCTH MyTaIHH

4. OnwucaHbl KITMHAYECKHUE MTPOSBICHUS
3a00JieBaHUA

5. VYka3aHa yacToTa BCTPEYaEMOCTh

6. Omnucana IHarHoCTHUKA

7. YkazaHbl ICTOYHUKH HHPOPMAITIH

8. CoOroieHue eIMHOTO CTUJIS TPE3CHTAIH

9. Marepuan ObUT HHTEPECEH

10 Marepuain ObLI MMOJIE3EeH

IIkasa nepeBoaa 6a/JIOB B 0TMETKY

12-11 6ammoB - «5»

10 - 8 6ayuoB - «4»

7-6 6ayIoB -«3»

Menee 6 6amI0B UM OTCYTCTBUE PAOOTHI - «2»

I[OHO.TIHI/ITG.TIBHLIG CBCACHUA IJd npenoaaBarTeis.

B nensax n30eKaHNe IOBTOPCHUA TEM Hpe3eHTaHHﬁ, MPEeroaaBaTeIt0 pCKOMCHAYCTCA
pacnpeaACiinTb KOHKPETHBIC TEMbI CPCAN I'PYIIIT YUAIIUXCA.

3. OnennBaemMasi JUCKYCCHSA
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Ha3Banue Tembl Buocdepa - rmobanbHas 3K0I0rn4YecKas cucreMa

OnuceIBaTh CBSI3b MEX]Ly OPraHU3MOM U CPENOH €Tr0
PesyabTaT 00yueHnus mo reme oburtaHus
YcranaBiIMBaTh CBA3b MEXIY CTPYKTypamu Ounochepsl

O01me KoMIeTeHIHH OK 01, OK 02, OK 07

IIpuMepHBIii nepedYeHb BONMPOCOB K OLIEHUBAEMO JUCKYCCHH

1. TI'moGanpHOE moTemeHue: MUQ UiIu peanbHOCTh? UTO BaM U3BECTHO O JAHHOM
sBieHnn? Kakue (hakThbl CyliecTBOBaHMS UM OTCYTCTBHUS TNI00aIbHOTO MOTETIEHUS
BaM HU3BECTHBI?

2. OObscHUTE, Kakue (HaKTOPbl OTPAHNUNBAIOT PACIPOCTPAHEHHUE KU3HH B aTMOcdepe,
mutocdepe, ruapocdepe.

3. Kak MOXHO 0XapakTepu30BaTh UCTOPUIECKHE N3MEHEHUS POJIN YEIOBEKa B
ouocdepe?

4. B 4éM coCTOUT LIEHHOCTh OXpaHbl Onopa3sHooOpazusa? UTo NpuBOAUT K COKPALEHUIO
O6uonoruueckoro pazHooo6pasus? [louemy /11 yenoBeuecTBa BaXKHO HE IOMYCTHUTh
obenHenust OnopasznooOpazusi?

Kpurepun onenuBanus:

«5» — AKTHUBHOE ydacTue B JUCKycCHU. BbICKa3bIBaHHWE COOTBETCTBYET 3aJaHHOU TEMe,
XapaKTepU3yeTcs BBICOKOM HMH(DOPMATUBHOCTHIO UM  OPUTMHAIBHOCTHIO, aAPryMEHTHI
MOAKPEIJICHbl YOeIUTebHBIMU TPUMEpPaMHU.

«4» - JlocTaToOuHO aKTHUBHOE Yy4yacTHe B MAMCKycCHH. Jlomyckaercss HE3HAYUTeNIbHOE
OTKJIOHEHHE OT TEMbl JUCKYCCHUHU. BpICKa3blBAaHME HOCUT OTYACTH TPHUBUAJIBHBIM,
ITOBEPXHOCTHBIN Xapakrep. He Bce apryMeHThI OKPEIJIEHbl IPUMEPAMH.

«3» — [IlaccuBHOe ydacTHe B JUCKYCCHU. BBICKa3bIBaHHWE XapaKTEPU3YeTCs HHU3KOU
MH()OPMATUBHOCTBIO, CTEPEOTHUITHOCTHIO, HE OTpa)kKaeT TMOJHOTO TOHMMAHUSA TEMBbI
TUCKYCCUU. APryMeHThI cQOpMYIHpPOBaHbl a0CTpakTHO. [IpuMepsl OTCYTCTBYIOT.

«2» - [laccuBHOE ydacTue B qUCKyccud. Bbicka3biBaHHE HE COOTBETCTBYET 3aJaHHOU TEME,
OTCYTCTBYIOT apT'yMEHTHI B MIOJIb3Y KaKOi-IM00 TOUKU 3pEHUSI.

JlonoJiHUTE/IbHBIE CBeIEeHUs /IS MPenoaBarteJis.

Jluckyccuto MOJIEpUpPYeET MperoiaBarelib. B Havane TMCKycCUM OH 3aaeT CIyIaTessaM
HECKOJIBKO KJTFOYEBBIX OCTPBIX BOIPOCOB, MOOYX/1asi UX BCTYIHUTH B oOcyxaenue. [lanee
MIOCTETIEHHO B X0/1€ JUCKYCCUU 00CYXKIAI0TCs BCE MOCTABICHHbBIE BOMPOCHI, YUaCTHUKU
BBICKA3bIBAIOT CBOE MHEHUE.

4. O0cyxneHue Mo BONPOCaM JIEKIMH

Ha3Banune TeMbI JKusHeHHbIN UK KIETKU. MuTo3. Meiio3
Pe3yabTaT 00y4yenus mo reme XapakTepu30BaTh )KU3HEHHBIN [IUKII KIETKH
O0mue KOMIeTeHIHH OK 02, OK 04

IIpumepHBIi epeYeHb BONMPOCOB IS 00CYKACHUSA
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Kaxue n3menenus B KieTKe MpeAleCTBYIOT JEICHUI0?
2. Oxapaktepusyiite (a3pl MHUTO3a M KpPAaTKO PACCKAXHUTE, KaK IMPOUCXOTUT ISTOT
IpoLecc.

3. B uem 3axmroyaercs OMOJIOrMYECKOE 3HAYEHUE MUTO3a?
4. Yem MeN03 OTIMYaETCsI OT MUTO3a”?
5. B yem 3axmroyaercs OMOJIOrMYecKoe 3HaYeHue Meio3a?
5. Tect
HasBanune TeMbl B3aumoieicTBre reHoB
OrnuceIBaTh 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH U
M3MEHYUBOCTH
Pe3yabTaT 00y4yeHnus mo reme OnpenensTb BEpOSATHOCTb BOZHUKHOBEHUS
HACJIEJICTBEHHBIX TPU3HAKOB TIPH PA3IMYHBIX
B3aUMOIENUCTBUSIX T€HOB
O01me KOMNeTeHIHU OK 01, OK 02

IIpumep TecToBOro 3a1aHuA
1. K B3auMoAEHCTBUSAM aJUICIbHBIX T€HOB HE OTHOCST:
1) smmctas, moaumMepuio, MoUPHUITUPYIOIIee ASHCTBUE TEHOB
2) KooTepaIio, MHOXECTBEHHBIN ajlIeTu3M
3) cBEpXIOMHHUPOBAHKE, KOMIIJIEMEHTAPHOCTh
4) KOIOMUHHUPOBAHKE, TPOMEKYTOUYHOE TOMUHUPOBAHHE
2. llposiBneHwe y TeTEpO3UTOT MPHU3HAKOB, ACTEPMUHUPYEMBIX JBYMS aUIEIsIMU
HaOroAaeTCs IpH:
1) cBepXAOMUHUPOBAHUH
2) snmcTase
3) KOJOMHUHUPOBAHUU
4) onmumepun
3. HacnenoBaHue 4eTBepTO rpyMIbl KPOBH OTHOCAT K THUITY B3aUMOJICHCTBHUS:
1) kogOMUHUPOBaHUE
2) cBepXIOMHUHHUPOBAHHE
3) moJiHOE TOMUHHPOBAHHE
4) NpoMeXyTOYHOE JOMUHUPOBAHUE
4. HacnegoBaHuWe IIMHIIMIUIOBOM OKpPackKd Yy KpPOJUKOB KOHTPOJUPYETCS Tpems
amnensmu: A,a u ah. Kaxxnas ocoOb sIBIsIeTcs HOCUTEIEM TOJIBKO JIBYX U3 HHUX. JTO
puMep:
1) KOMIUIEMEHTaPHOCTHU
2) Koorepaluu
3) MHOKECTBEHHOTO aJlIeNTu3Ma
4) nonumepuu
5. TlosBnenue HOBOOOpa30BaHUII TpU COBMECTHOM JEHCTBUU JABYX JTOMHHAHTHBIX
HEaJUIeNIbHBIX T'€HOB, KOrJa B TOMO3UIOTHOM WM B TE€TEPO3UTOTHOM COCTOSTHUHU
pa3BHUBaETCs HOBBIM MPU3HAK, HAOTIOJaeTCs MIPH:
1) KOMIUIEMEHTapHOCTH
2) Koomepauu
3) IOJIHOM TOMUHHMPOBAHUH
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4) neWicTBUU reHOB-MOJU(PHUKATOPOB
6. Eciu oauH TOMUHAHTHBINA T€H MOJABISAET JCWCTBUE APYroro JOMUHAHTHOTO T€HA, TO
- 3TO NpPUMED:
1) perieccuBHOrO AMMUCTa3a
2) nonuMepHuu
3) TOMUHAHTHOTO MHUCTa3a
4) MHO>KECTBEHHOT'0 aJlJIeJIU3Ma

Howmep Bompoca IIpaBuIBHBIN OTBET
1 1
2 3
3 1
4 3
) 2
6 3

2.1.3. 3axanus, HanpaBJieHHbIe HA (GOpMHUPOBaHNE YMEHUI U HABBIKOB
1. JlaGopaTopHas padora

I[Ipy  w3ydenun  mucuuiivHbl  “‘buonorus”  OpeayCMOTPEHO  BBINOJHEHUE
71a00paTOPHBIX padoT:

Tema 1.3. Buojornyecku BaskHbIe XHMHU4YecKHe coeauHeHmsi: JlaboparopHas
pabora “Omnpenenenne BuTamuHa C B mpoaykrax nutaHus’; JlaboparopHas paboTta
«"uapodunbHO-THAPO(HOOHBIE CBONCTBA JTUITHUIOBY.

Tema 1.4. CTpyKTYpHO-PYHKIMOHAIbHASI OpraHu3anus KJjerok: JlabopaTtopHas
pabora «CrtpoeHHe KIETKH (pacTeHUs, KUBOTHbIE, I'pPUOBI) U KICTOYHbIC BKIIOUYCHUS
(kpaxmay, KapOTHHOHWJbI, XJOPOIUIACThl, XpoMmoruiacTel)»; JlaGoparopHas pabora
«[IponumraemocTs MeMOpaHbl (IJ1a3MOJIN3, ETUIa3MOIIHI3).

Tema 4.5. Buusinme CcoOUNMAJbHO-IKOJOTHYeCKUX (AKTOPOB HA 310pPOBbe
yesgoBeka: JlabopaTtopHas pabora Ha BBIOOp: «YMCTBEHHas pabOTOCIIOCOOHOCTB» WU
«BnusHue abuotudeckux (GakTOpoB Ha YeTOBEKa (HU3KUE U BBICOKHE TEMIIEPATYPhI)»

Tema 6.1. OcHOBHBIE MeTOABI OMOYKOJOTHYECKHX HCCIEeT0BAHUMI

JlaGoparopHass paboTa Ha BbIOOp MO MHHM TpymnaMm: «BiusHue TeMmreparypbl Ha
pocta U (PU3HOJOTHYECKYI0 aKTUBHOCTH APOXIKEBBIX KJIETOK»; «BiusHHE yrieBoJ0B Ha
pocta U (PU3MOJOTHYECKYIO aKTUBHOCTH JIPOMNOKEBBIX KIETOK»; «CoueTaHHOE BIIHUSHHE
TEMIEPATYPhI U YTIEBOJOB Ha pOocTa U (U3UOJIOTHYECKYIO AKTHBHOCTbD JPOXIKEBBIX KIIETOK

OOopynoBanne gadoparopuu M padoyux mecT JadOpPaTOPMU: MUKDPOCKOIIBI,
CeKyHJOMep, TOHOMETp, JlabopaTopHas Mocyda (MPOOMPKH, MOJCTABKH JJisi MPOOHMPOK,
MUHIIETHI, MECOK, CTYIKH C MECTUKAMH, NMPEJAMETHbIE U TOKPOBHBIE CTEKJIA, CTEKISHHBIC
NAJIOYKH, MpernapoBajibHble WUIJIbl, (QUIbTpoBalbHAs Oymara (cainderku), CTaKaHbI)
THIIEPTOHUYECKUI pacTBOp xJjopuaa HaTpus, 3%-HbIl pacTBOp MEpPOKCHAAa BOJOPOJA,
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pactBop Hoja B HOOUCTOM KalluH, TNIMLEPUH, KIIyOHH KapTodessi, JTUCT J10Aen KaHAJICKOM,
107 pIOMHBI OOBIKHOBEHHOH (psIOMHBI WJIM TOMATa), JIyK Permyarhlif, pa3BeJCHHbIC B BOJE
TPOAOKHN).

[IpuBenem npumep 1abopaTopHO pabOTHI

Ha3Banue TeMbl CtpyKTypHO-(YHKIIMOHATBHAS OPraHU3aINS KIETOK

Paznnuath cyliecTBeHHbIE IPU3HAKU CTPOEHUS KIETOK
OpPraHU3MOB Pa3HbIX LAPCTB KUBOI MPUPOIbI
[IpoBouTh HAOMIOAEHNE KIETOYHBIX CTPYKTYP U UX
WU3MEHEHUH C TIOMOIIBIO MUKPOCKOTIA

Pe3yabTaT 00y4yenus no reme

O01me KoMIeTeHI MU OK 01, OK 02, OK 04

JlabopaTtopHnas pabora «CTpoeHHE PaCTUTEILHOM, J)KUBOTHOM, TPUOHOM KIETKM»

[{enb pabOTHL: 3aKPEMTUTh YMEHUE TOTOBUTh MUKPOITPETIapaThl U PACCMATPHBATH UX IO
MHUKPOCKOTIOM, HaXOUTh OCOOEHHOCTH CTPOCHHUS KIETOK Pa3IMIHBIX OPraHU3MOB,
CpaBHHMBATh UX MEX]y COOOM.

1.Bompocsl i Jonycka K 1adopaTtopHOU padoTe.

1. Ha3oBuTE OCHOBHBIE YAaCTU MUKPOCKOTIA U OMUIIUTE UX (PYHKLIHH.
2. Yto Takoe mpeaAMETHOE U TOKPOBHOE cTekia? Jjisi 4ero oHu Hy»KHBI?
3. IlepeuncnuTe OCHOBHBIE TIPaBUiIa PAOOTHI C MUKPOCKOTIOM.

2.IIpoBeaeHne OILITOB

OGopynoBaHue U ocyaa Marepuaibl U peaKTUBbI
. Mukpockomnbl 1.Bona
. [IpenMeTHBIE U TOKPOBHBIE CTEKIIA 2. Pa3BesieHHbIE B BOJIE IPOKOKH
. CTeKJISTHHBIE TTAJIOUYKH 3. JIyk penuateIii
. CTakaHbl
. GunbTpoBanbHas Oymara (canderka)
. CTepuIbHBIN MITIATENb

AJTOpPUTM IpOBeAEHUS pabOThI Bonpocs! u 3ananus
e 1. M3yuyeHue cTpOeHHUsI pACTUTEIbHOM Omnpenenure popMy KIETOK,
KJIETKH e Haiinute sapo, Bakyosau, 000J0UYKy
1.1. CHATB ¢ BHYTpEHHEN NOBEPXHOCTU MSACUCTON KIIETKH.
YEIyH JIYKOBUIIBI TOHKYIO IJIEHKY — SMHUIEPMY; e 3apHcylTe HECKOIBKO KIETOK
e 1.2. [ToMecTHTBH KycOYEK SIHIEPMBI HA AMUJEPMBI, 0003HAUUB HA PUCYHKE:
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MPEIMETHOE CTEKIIO B KATUTIO BOJIBL;

e 1.3. HakpbITh 0OBEKT MOKPOBHBIM
CTEKJIOM;

e 1.4. PaccmoTpeTh KJIETKH 3MHUAECPMBI TI0]T
Pa3IMYHBIM YBEIIMUYEHUEM MUKPOCKOIIA

LIUTOIIIa3My, AP0, BAKyOJIH,
000J104KY KIIETKU

2. U3yuyeHne CTPOEHHS )KMBOTHOM KJIETKH

2.1. [IpoBecTH CTEPUIILHBIM IIIIATENIEM C JIETKUM
Ha)XMMOM 110 HEOY WJIM 110 JIECHAM;

2.2. Hanectu KareiabKy CIIOHBI Ha IPEIMETHOE
CTEKJIO U HaKPBITh €€ MOKPOBHBIM CTEKIIOM;

2.3. PaccmoTpeTs npenapat npu 00J1b1110M
YBEJIMUEHUH C MPUKPBITON tuadparmoit
KOHJIEHCATOpa.

PaCCMOTpI/ITe Ha KOHYUKE IIIIaTeJId B
KareJIbKE CIITOHBI CIYIICHHBIC KIICTKH
SIIUTCIINA
Paccmotpure Ha npenapare OTAeIbHbIE
KPYIIHBIC IJIOCKHUE KIICTKU HCHpaBHHBHOﬁ
¢dbopmbl. bosbIas 4acTh KJIETOK MEPTBHIE,
MOATOMY B HUX XOPOIIO 3aMETHO SIIPO.

e 3apucyiiTe HECKOJIBKO KJIETOK,

0003HaYbTE SI/IPO U LIUTOILIA3MY.

3. U3y4yeHne CTPOCHHUS KJICTKH JAPOKKei
(rpudbI)

3.1. IToMecTUTh CTEKITHHON NAJIOYKON KAILTIO
pacTBopa C IpOKIKaMH HA MIPEAMETHOE CTEKIIO;
3.2. HakpsbITh €€ NOKPOBHBIM CTEKJIOM. Ecin ecTh
W3JIMILIKY )KUJIKOCTH, YIAJIUTE €€ C TOMOUIBIO
¢bunbTpoBanbHOM Oymaru (canderkn);

3.3. PaccMoTpeTh npemnapar 1noJi MUKPOCKOIIOM

Haiinnre npoxKeByro KIETKY,
paccMoTpeTh ee GopMy B OTIIETbHBIE
YacTH.

3apucyiTe HECKOJIBKO KIIETOK, CAeNaiTe
MOJIIUCH.

HTorosasi KOHTPOJLHAS YACTL JIA00PATOPHOH PA00ThHI (BLINOJHUTH MHCLMEHHO0):

1. W3 kakuX OCHOBHBIX YacTel COCTOMWT Jito0ast KieTKa?
Uto 006111€TO0 UMEETCS B CTPOCHUH PACTUTEIIHHOM U )KUBOTHOM KIETOK?

2
3. Uem pa3nmuyaroTcs 3TH KICTKH?
4

UeM 00BSICHUTD, UTO, OyyYH YCTPOCHHBIMHU I10 €IMHOMY IUIaHY, KJIIETKA BECbMa

pa3zHooOpa3Hbl 1o Gopme u pazmepam?

2. IIpakTHKO-OPMEHTHUPOBAHHbIE PACYETHbBIE 3aIaHUSA

Ha3sBanue TemMbl

HOHYJ'IHI_II/IH, COO6HleCTBa, 9KOCHCTCMBbI

Pe3yabTaTt 00y4yeHus o reme

OnuceBaTh CBA3b MCXKIY OpraHu3smMoM U CpG,I[Oﬁ €ro

YcraHaBauBaTh CBS3b CTPYKTYPBI U CBOMCTB 3KOCHUCTEM

oOuTanus

O0mue KoMIeTeHIUH OK 01, OK 02, OK 07

HazBanue 3ananus: Pacder cpoka ucuepnanus NpUpPOAHBIX peCypcoB

®alyna: Pa3BuTHe uyenoBedeckoro oOIIecTBa HEBO3MOXKHO 0e3 B3aMMOJEHCTBUA ¢
npupoaoi. Jlo HEKOTOPOro BPpEMEHM OTPHULATEIbHBIE NOCIEACTBUSA XO3SNCTBEHHON U MHOMN
JEATeNbHOCTH 4YeJOBEKa KOMIIEHCHPOBAIM CIIOCOOHOCTbIO HPUPOJHBIX CUCTEM K
camoBoccTaHoBiieHHMI0. Ho Kk cepeauHe [BaanaToro CTOJETHS CHUTyallMsl W3MEHMIIACH:
OKpy)Kamlllass NPHUpPOJHAs cCpelJa YK€ HE B COCTOSHMHM KOMIIEHCHPOBAaTh IOJIHOCTBIO
MOCJIEACTBUS BO3LCUCTBMSI pOCTAa YHMCIEHHOCTU JIIOJEH W PACIIMPEHHs IPOU3BOJICTBA.
3arpsi3HEHbI BOJIa, BO3YyX, PACTEHMSI, BBINIAJAlOT KUCIOTHBIE 105K]IU, SPO3Us BHIBOJUT MOYBBI
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U CEIbCKOXO3AHCTBEHHOr0 00OpOTa, MOJIAPHBIE JIbJAbI TAIOT H3-3a NOTEIUIEHUS KIUMara,
MCYE3al0T MHOTHE BHJIbl JKUBOTHBIX U PACTEHUM, HACEJIEHUE IPHOOPETAET XPOHUUYECKUE
3abosneBaHus, pacTeéT cMepTHOCTh. CyIECTBYIONINE ceiiyac HHTEHCHBHOCTh aHTPOIIOI'€HHOTO
BO3/ICUCTBUS BEJET HAlTY IUIAHETY K UCTOILLEHUIO U JerpaJaluu.

3ananue: OUeHUTEe CPOK MCUEpPHaHUs IPUPOJHOTO Pecypca, €CiIu U3BECTEH YPOBEHb
IOOBIYM pecypca B TEKYIIEM rony, a MOTpeOJIeHHE PecypcoB B MOCIEAYIONIUE TObl OyaeT
BO3pACTaTh C 33JIaHHON CKOPOCTBIO MPUPOCTA €KETrofHOr0 moTpednenus. Kakoil mpupoaHbIi
pecypc UMEET CaMblil JOJITHIA CPOK UCUEPIIAEMOCTH U KaKOW — HAaMMEHbIIUI?

WNudopmanms, HeoOXo1umast 17151 pEeLICHUS:

Tabmuna 1
Pecypc 3amac pecypca Q, | JloOwrya pecypca q, [Tpupoct o6bpema
MJIpI. T MJIPI T /TOJT noTpebaeHus
pecypca TP, % B ro1
KameHHBIH yroib 6800 3,9 2
[Ipuponnsrii ra3 280 1,7 15
Hedts 250 3,5 2
Keneso 12000 0,79 2,5
docdop 40 0,023 1,8
Menp 0,60 0,008 1,7
[uak 0,24 0,006 1,3
CauHen 0,15 0,004 2,2
ANrOMUHAT 12 0,016 1,6
VYpau 300 0,2 2

Jl11a pacueTa BOCIOIb30BAThCSI POPMYIION CYyMMBI YJICHOB psiJia TEOMETPHIECKON TPOTPEecCUuu

t
((1+E) —1)~q
_ 100 1

Q - E ’ ( )
100

rae Q — 3amac pecypcoB, q — rofoBas 100b14a pecypea, TP — mpupoct noTpebneHus pecypcea,

t — yncno ner.

JlorapugmupoBanue BbIpaxeHus aias Q naer cieayromyro (GopMmyny s pacueTa Cpoka
ncyepnaHus pecypca
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3. Pernenue 3aaa4

Ha3Banue TeMbl BaKOHOMepHOCTI/I HacjacJ0BaHUsA

OnuckiBaTh 3aKOHOMCPHOCTH HACJICACTBCHHOCTHU U
U3MCHYUBOCTH
Pe3yabTaT 00yueHus no reme Ornpenenars BEPOSITHOCTh BOSHUKHOBEHHUSI
HACJICACTBCHHBIX ITPU3HAKOB IIPpXU MOHO-, OIH1-,
MOJIMTUOPUIHOM M aHAJIU3UPYIOIIEM CKPEUIUBaHUU

O01me KOMIETEeHIMH OK 02, OK 04

DopMyITMpOBKaA 3aJaHUs: PEUTUTE 33a]Ia4H, COCTABUB CXEMbI CKPEIITMBAHUS

3amanue sBiseTCS MPOPECCHOHANTBHO-OPUEHTHUPOBAHHBIM. 3aaul JUIsl CTYACHTOB
noAOUpPAIOTCST B COOTBETCTBUU C 00bekToM wu3yudeHus ‘“Pacrenusa”, ‘“YKuBotHbie” wumu
“Uenosek™.
[Ipumep 3amau [ CTYAEHTOB, oOywaromuecss npodeccuu/cnenuaibHOCTH
CBSI3aHHOM C 00BEKTOM H3ydeHHs “UenoBek™:
3amaya 1. V yenoBeka anbOMHU3M U CIIOCOOHOCTH TPEUMYIIIECTBEHHO BJIAJIETh JICBOU
PYKOH — pellecCHBHbIE TPU3HAKH, Hacleayloluecs He3aBUCUMO. KaKOBbI TE€HOTHIIBI
poauTenel ¢ HOpMaabHOM MUTMEHTAIMEN U BIIAJCIONINX MPaBOM PYKOM, €CIIM Y HUX POJIUIICS
peOCHOK aTbOMHOC U JIeBIIa?
3agada 2. Y 4enoBeka MpaBOPYKOCTh JOMHUHUPYET HAJl JIEBOPYKOCTHIO, Kaperiia3ocTh
HaJ| roiyooriazocteio. ['omy0ornaselii mpaBia >KEHWJICS Ha Kaperjlazod mpaBiie. Y HHUX
pOAMIIOCH JIBOE JETei — Kaperjasblil JieBIIa U roiyoornassiii mpasma. OT BToporo Opaka
3TOr0 K€ MYXYHMHBI C Kaperyia3od NpaBIION pOAWIIOCH JEBSATh Kaperiasblx JeTeid,
OKazaBIIUXcA MpaBiiaMu. OnpenenuTb FreHOTUIBI MY>KYMHBI U 00€UX KEHIIHH.
3anmaya 3. VY Iletn n Camu Kapwue riasa, a y uX cecTpbl Mamu — ronyosie. Mama 3tux
nerei rosydoriasas, XOTs ee POIUTENu UMeNn Kapue riasza. Kakoi mpusHak JOMUHUPYET?
Kakoii uBet rna3 y namnel? HanmummTe reHOTUITBI BCEX NMEPEUNCICHHBIX JHI.

Kputepuu oneHuBanus

“5” - BCE OTBETHI BEPHBI

“4” - nomyImieHa oJHa OmMOKa

“3” - nomyIieHsl 2 OMIMOKU

“2” nonyuieHsl 3 u 6osee omMOOK UK paboTa HE BBHIOJIHEHA

4. Keiic Ha anau3 nHGopManuu

HasBanue TemMbl buorexHonoruu B MEIUIIMHE U (bapMaI_II/II/I

Pe3y.m>TaT Oﬁy‘leHHﬂ mo TeMe AHaJ'II/I3I/IpOBaTL 9TUYCCKUC ACIICKTbI COBPEMCHHBIX
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HUCCIIEIOBAHUN B 00J1aCTM OMOTEXHOJIOTUA U
TCHCTHYCCKHUX TGXHOHOFI/Iﬁ

O01mme KoMIeTeHIHH OK 01, OK 02, OK 04

Keiicel CIIOJIB3YIOTCS B KAYECTBE OLIEHOYHOTO MEPONIPUATHS B pazaeine 5 “buosorus
B ’KM3HU’, KOTOPBIN SBJISIETCS MPUKIIATHBIM MOJYJIEM U COCTOMT U3 JBYX dacTed. Tema 5.17
“BHOTEXHOJIOT MU B JKU3HU KaxxJ10r0” H3YYaAKOTCSA HE3aBUCUMO OT
npodeccuii/crenuanbHOCTe  00yJaromuxcsi, TemMa 2  sBIseTCs  MPOECCHOHATIBHO
HaIpPaBJICHHOW U MTOAOUPAIOTCS B 3aBUCUMOCTHU U MPO(eCCHOHAIBHOW HAPABICHHOCTH.

[IpuBenem npumep keiica k Teme 5.2.1. “buoTtexHonornu B MeuIMHe U hapManuu’’

@opMyIIHpOBKa 3aJaHUS:

buoTrexHonorusi — KOMILJIEKCHAasi HayKa, HalpaBlieHHas Ha IOJIyY€HHUE LIEJIeBOro
MPOJyKTa, C TOMOUIbI0 OHOOOBEKTOB MHUKPOOHOTO, PACTUTEIBHOTO U KHUBOTHOTO
MIPOUCXOKIACHHUS.

MenunuHckass ~ OMOTEXHOJOTUST  —  OTpacib, IEelb  KOTOPOM  co3JaaHue
JMarHOCTUYECKUX, TPO(MUIAKTHUECKUX U JIeUeOHBIX MPernapaToB, OHA N3Y4aeT BO3MOXKHOCTU
HCIO0JIb30BAHUS MUKPOOPTraHU3MOB, JJISl TIOJYyYeHHUs] AMUHOKUCIIOT, BUTAMUHOB, ()EPMEHTOB,
aHTHOMOTHKOB, OPraHUYECKUX KUCIIOT.

Caxapnbiii 1uabeT — 3To 3a0o0JieBaHHe OOMEHA BEIIECTB, IPU KOTOPOM B OPraHU3ME
HE XBaTaeT MHCYJIMHA, a B KPOBU MOBBILIAETCS coaepxaHue caxapa. CojepkaHue caxapa B
KpOBU HEOOXOIUMO i HOPMaJbHOTO ()YHKIIMOHMPOBAaHMS KJIeTOK. MHCymuH, KOTOpbIi
BbIpa0aThIBAET MOJIKENyI0OUHas XKejle3a, 00ecreunBaeT MPOHUKHOBEHHUE TITIOKO3bI B KIIETKH,
HO MHOTJAa MPOUCXOAUT cOOMl BbIpaOOTKH MHCYJIMHA U KJIETKa HE MOJIy4aeT HeoO0XOAUMOTO
MUTaHUS, a caxap HaKalUIMBaeTcs B KPOBU. DTO MPUBOAMUT K BO3HUKHOBEHHUIO CAXapHOTO
nuabeTa pa3HbIX TUIIOB, OJIMH U3 KOTOPBIX SBISETCS MHCYIMHO3aBUCUMBIM. [Ipu Takom Tumne
caxapHoro quabera 3a00JIeBIINI JOJDKEH BCIO )KU3Hb BBOJIUTH c€0€ MHBEKIIMN UHCYIUHA.

[To mamnapM cratuctukd, B 2014 1. KonmdyecTBo OONBHBIX caxapHBIM THAOCTOB B
Poccuiickoit denepammu coctaBuiao 387 muH 4enoBek. [1o HEKOTOPBHIM JaHHBIM 3Ta mudpa
KaXbIi TOJ1 yBeIMYMBAeTCs Ha 5%.

3amaHue: HaWauUTe W NOpOAHAIM3HPYWTE pa3IMYHble HCTOYHUKU HH(POpMAIIH
(HayuHas u yueOHO-Hay4dHas JIMTEpaTypa, CpeaAcTBa MaccoBoi uHdpopmanuu, cetb MuTepuer
u Jpyrue) mo teme keiica. OTBeTbTe Ha BONPOC HA OCHOBE HaWJeHHBIX AaHHBIX: C yem
CBS3aH POCT 3a00JI€Ba€MOCTH CaxapHbIM JHMAa0ETOM Cpeaud B3pOCJIOr0 HAceleHus u
oMmoJioxkeHue 3aboneBanusa? Kakue Mepbl NpoMIAKTHKH CaxapHOro auadeTa MOKHO
peain30BaTh B MOBCEAHEBHOW XU3HU KaxkJoMmy u3 Hac? Kak pa3BuBajgoch HMpOM3BOICTBO
MHCYJIUHA U C KAKUMU 3TUYECKIMHU HOPMaMH IIPH STOM CTAIKUBAINCh YUeHbIE?

[ToaroToBbTE YCTHOE COOOIIEHUE C TPE3CHTAIMEH, B KOTOPOM HEOOXOIUMO OTPa3HTh:

1. CaxapHblii 11a0beT — IPUYUHBI, CAMITTOMBI, JMArHOCTHKA M JICUCHUE;

2. PacnpocTpaHeHHOCTh caxapHOIro JuadeTa Cpeld HacelIeHHsS CBOEro PEeruoHa 3a
MOCIEIHUE TPH TOJa, MPOAHAIM3UPOBAB HAYYHbIC WYONUKAIMM U CTaTUCTHYECKYIO
OTUYETHOCTH (B TOM YHCIIE OTUYETHI [ 0CyIapCTBEHHOTO peecTpa caxapHoro AuadeTa);

3. PacmpoctpaHeHHOCTh caxapHOTO JAualdeTa cpeau HaceneHus Poccuiickoit
denepanu  3a TMOCJIETHHE TPU TOJa, MPOAHAIM3UPOBAB HAaydHble MyOJIMKAIUU W
CTaTHUCTUYECKYI0 OTYETHOCTh (B TOM YHCIE OTYeThl ['0CyIapcTBEHHOTO peecTpa caxapHOTO
nadeTa);

4. IlpennonaraemMble TPUYUHBI U3MEHEHUS 3a00JI€BAEMOCTH CaxapHBIM TUaOETOM H
HUX 000CHOBAaHHE;
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5. Bo3MokHBIE TPOUITAKTUIECKAE MEPOTIPUSTHS;
4. MeTo/1bl IOTY4YEHUS NHCYJINHA;
5. Otpa3urte 3THUECKUE ACHEKTHl UCIOIB30BaHNUA OMOTEXHOJIOTUN MIPH TPOU3BOICTBE

MHCYJIMHA.

Jiist co3taHmst Ka4eCTBEHHOW NPe3eHTallMy He0OX0IMMO COOIIIOaTh PsiJi TPEOOBAHMIA

Oo61mue 1. TlpesenTanus n0JKHA HAYMHATHCS C TUTYJIBHOTO Claifzia, Te
TpeboBaHUS YKa3bIBae€TCs TeMa, CBEJCHUSI 00 aBTOPE U T.II.
2. Ha cnaiinax He00X0IMMO pa3MemaTh TOJIbBKO T€3UCHI, KIIOUEBbIC
CJIOBA, TpadUUeCcKue MaTepruaibl (CXeMbI, PUCYHKH, TaOIHIIbI, (OTO
U T.OL).
3. Hcnonp3oBath eMHBINA CTHITH 0(OPMIICHUS.
4. KonMuecTBO CIIAWJIOB JOHKHO OBITH JOCTATOYHBIM JUTSI PACKPBITHS
TEeMEI, HO He Oojiee 20-Tu.
[pudter 1. Cnenyer uCHoJib30BaTh CTaHAAPTHBIE, ITUPOKO PACTIPOCTPAHEHHBIE
upudTel, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibriu ap.;
2. Pasmep mpudTa 11t 3arooBKOB — HEe MeHee 24, /it nHPOpManuu
He MeHee 18.
3. He pexomenayercs HCIIONB30BaTh pa3HbIe TUITHI MIPU(TOB B OJTHOMN
MIpe3eHTaI1H.
4. Jlna BeAeneHUs WHQOOPMAIMK CIIEIyeT HWCIOJb30BaTh JKUPHBIN
mpudT, KypCcUB WM MOJUYEPKUBAHUE.
5. He 3moynmoTpe6asaTh mponucHbBIMU OyKBaMHu.
®oH 1. JKenmarenbHO MCIOIB30BATh OJJTHOTOHHBINA (POH HESIPKUX MACTEIHHBIX
TOHOB.
2. Jlna pona mpeAnoYTUTEIBHBI XOJIOJHBIC TOHA.
Hcnonb3oBanue 1. Ha onmnom cnaiine pekoMeHIyeTcsi HCIOJb30BaTh He Oojiee 3-x
1BEeTa IBETOB: OJMH /17151 GOHA, OJIUH JUIsl 3ar0JI0BKa, OJMH Ui TEKCTa.
2. JInst GoHa u TeKCTa UCIOJIb30BATh KOHTPACTHBIE LIBETA.
[Ipencrasnenue 1. PexkomMeHayeTcsl UCIOIB30BAaTh KOPOTKUE CIIOBA U MPEATIOKECHHUSL.
uHdopmanuu 2. MuHuUMU3HpOBATH KOJIMYECTBO MPEeIJIOroB, Hapeuui,
npuaraTeabHbIX.
3. 3arojioBKH JOJDKHBI IPUBJIEKATh BHUIMAHHUE ayTUTOPHUH.
Ob6bem He crout 3amonHATh OJWH CHai CIMIIKOM OOJBIIMM O0BEMOM
uHdopmanuu uHGOpPMAIIMU: IO MOTYT €IUHOBPEMEHHO 3allOMHHUTH He 0ojiee Tpex

(haKkTOB, BBIBOJIOB, OTIPE/ICIICHHIA.

5. Y4eOHoO-uccIen0BaTEIBCKUH NIPOCKT

Ha3Banune TeMbI

buoskonornueckuii SKCIIEpUMEHT

Pe3y.m>TaT OﬁyquI/Iﬂ mo TeMe HHaHI/IpOBaTL OMO3KOJIOTHUUECKUI SKCIICPUMCHT

HpOBOZ[I/ITL OMO3KOJIOTHUECKUI SKCIICPUMCHT

WHTepnpeTupoBaTh pe3ynbTaThl IPOBEACHHOTO

21




OHOAPKOJIOTHYECKOIO OKCIICPUMCHTA C UCIIOJIb30BAHUCM
KOJIMYCCTBCHHBIX MCTOJI0B

O01mme KoMIeTeHIHH OK 01, OK 02, OK 04, OK 07

Y4eOHO-UCCneOBATEILCKUNA TPOEKT SIBJISIETCS OCHOBHBIM  CIIOCOOOM  OILICHKH
pe3ynabpTaToB 00y4eHHs, CPOPMHPOBAHHBIX y OOYYAIOUIMXCS B XOJE OCBOCHHUS paszzaena 6
“BH03KOJIOTUYECKUE UCCIEA0BAHNS .

Cpeny pa3inHyHBIX TEXHOJIOTUH MPOEKTHOE 00ydeHre 001aaeT psIoM MPEUMYIIECTB:
MO3BOJISIET  OOy4alomeMycss  CaMOCTOSITENIbHO  (MPH  KOHCYJIBTaTHBHOW — TOJIEPIKKE
nperojiaBatensi) JA00bIBaTh 3HAHWSA, pabdoTas C MHOTOYHMCICHHBIMH HCTOYHHKAMHU
nHpopmaluy, npudbopaMu U J1abopaTOPHBIM 000PYAOBaHHEM, U OJTHOBPEMEHHO B JIEJIOBOM
OOIIEHNH C OTHOTPYIITHUKAMH Pa3BUBATh KOMMYHUKAaTHBHBIC YMEHUS U HABBIKH.

JUia  ydeOHO-MCCIeIoBaTeIbCKOIO IMPOEKTa B pamMkax OuosiorMu HaumOosee
ONTHUMAaJIbHA rpynmnoBas ¢popMa padoThl HaJl IPOEKTOM.

Tembl y4eOHO-HMCCIEOBATENBCKOTO MPOEKTa, MPHUBEICHHBIC HIDKE, SBISIOTCS
MPUMEPHBIMH U MOTYT OBITh MOJEPHU3WPOBAHBI I0J PETHOHAIBHBIE OCOOCHHOCTH W C
Y4E€TOM TMOJydaeMoi ydanumucs npodeccueit (CneruaibHOCThIO):

[TpumepHbIe TeMaTHKH y4eOHO-HCCIIE0BATENBCKOTO MPOCKTA!

1. Omenka kadecTBa aTMOC(HEPHOTO BO3IyXa

2. OreHka KauecTBa IMOYB METOJIOM (PUTOTECTUPOBAHHUS

3. OreHka KauecTBa BOJ] MOBEPXHOCTHBIX BOJJOEMOB IO OPTaHOJICTITHYECKUM H
(U3NKO-XUMHUYECKUM CBOHCTBAM

4. Bmusaue I[TAB Ha pocT 1 pa3BUTHE CEMSTH BBICIINX PACTCHHI

5. BnusiHHe cosieBOrO 3arpsi3HEHUS Ha POCT M Pa3BUTHE CEMSH BBICILIUX PACTEHUH.

CrpykTypa yueOHO-HCCIIeI0BAaTENbCKOTO MPOEKTA BKIIIOYAET MSITh OCHOBHBIX dTara.

OcHOBHBIE IIaryd MEpBOro 3Tara BBIMOJIHEHHs MPOEKTa: 0O0CHOBAHUE aKTyalbHOCTU
BBHIODAaHHOM TEMBI, BBISIBICHHE NPOOJIEMBI HCCIENOBaHUS, (POPMYIUPOBAHUE THUIOTE3bI,
MOCTAaHOBKA LENM W 3aJlady HCCIIEeNOBaHUs, BBIOOp METOJIOB HCCIENOBaHUsS, BBIOOP TOYEK
orOopa mpoOd Ha TEPPUTOPHUH HUCCIENOBaHMs, ompenesieHue ¢GOopMbl MpeACTaBICHUS
PE3yNbTAaTOB HCCIEA0BAHUS, ONIPEICTICHIE 3TAllOB U COCTABIICHHUE IJIaHA MCCIIEAOBAHNUS.

Bropoii stan Bkitoyaet B ce0s MOArOTOBKY HEOOXOAMMOM MOCYIbl U MaTepuana Jis
OKCIEPUMEHTa, TMPOBEACHHUE JKCHEPUMEHTa, MEPUOJUYECKYI0 TMpPOBEpKa  TEUYCHHS
IKCIIepUMEeHTa/ cOOp MaTepuasa B BEIOpaHHBIX TOYKax 0TOOpa Mmpoo.

B nmepuon Tperpero odrtama mpoBeleHUS OHMOAIKOJIOTHYECKOTO HCCIeI0BaHUS,
oOyuaroniyecsi  MOJy4alOT  IEPBUYHBIE  OKCIIEPUMEHTAIbHBIE  JIaHHbBIE,  MPOBOJAT
CTaTHUCTUYECKYI0 OOpaOOTKy TMOJIyYEHHBIX JAaHHBIX, MPOBOAAT aHAJIM3 PA3IUYHBIX
HMCTOYHUKOB MH(POPMAIIUU B paMKaX TEeMbI TPOEKTA.

Ha wderBepTroM »Tame, oOyd4aromuecs BBISBISIOT 3aKOHOMEPHOCTH — MEXIY
UCCIIEyeMbIMU OOBEKTaMHU, IMpolleccaMd U SBICHUSAMH, (GOPMYIUPYIOT BBIBOJBI H
pa3pabaThIBalOT MPOTHO3bI, MPOBOAAT OIIEHKY KadecTBa HCCIEeIyeMOoro oOBbeKTa Mo
pe3ynbTaTaM OMOAKOJIOTUYECKOTO aHATU3a.

Ha 3aBepmiaromem »stamne mnpoBoAuTCs O(GOpMIIEHHE pPE3YyJIbTaTOB BbINOJIHEHUS
y4eOHO-HMCCIIEJOBATEIbCKOTO MPOEKTa B COOTBETCTBUU C 3a/JaHHBIMM TpPeOOBaHUSIMH U
IIpEJICTaBICHUE PE3YJIbTATOB Ha 3alllUTe MIPOEKTA.

[IpuBenem mnpuMep ONUCAHMS HTAINOB BBHIMOJHEHUS Y4eOHO-HMCCIIE0BATEIBCKOTO
MIPOEKTa:

VYBaxxaemble cTyAeHTh! B pamkax mpoekra BaM HEOOXOJUMO MPOWTH MATH 3TAIOB
paloThI HaJl y4eOHO-UCCIET0BATENLCKUM IIPOEKTOM OT BHIOOPA TEMBI JI0 MMyOIMYHON 3aIUTHI
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IIOJIyYEHHOTO pe3yJIbTaTa.
Ha nepsom srane:

- chopMupoBaTh KOMaHIy IpoeKTa (2-3 uenoBeka);

- BBIOpaTh TeMy y4eOHO-HCCIIE0BATEILCKOTO MTPOCKTA;

- 000CHOBaTh aKTYyaJIbHOCTh BHIOPAHHOHN TEMBI;

- BBISIBUTH MPOOJIEMBI UCCIICAOBAHMS, CHOPMYIUPOBATH TUIIOTE3Y;

- momo0paTh METOIBI HCCIIEOBAHUS B pAMKaX CBOETO MPOEKTa;

- BBIOpaTh TOYKU 0TOOPA P00 HA TEPPUTOPUHN HCCICTOBAHUS

- chopMyIHpOBaTh LENU U 33/1a41 UCCIICTOBAHMS;

- COCTaBUTh IUIaHA UCCIICOBAHHUS.

Ha BTopowm srarme:

- MOJrOTOBUTH HEOOXOIUMYIO NMOCYLy U MaTepuasa /sl SKCIIepUMEHTa;

- MPOBECTH KCIIEPUMEHTA, IEPUOJUUECKU ITPOBEPSS €ro TeueHue (mpu
JUINTEIbHON MTOCTAaHOBKE OMbITa)/ cOOpaTh MaTepuall B BHIOPAHHBIX TOUKAX
oTO0pa mpoo.

Ha tpersem stane:

- MOJY4YMUTb NEPBUYHBIE IKCIIEPUMEHTAIbHbIE TAHHBIE;

- MPOBECTH CTAaTUCTHUECKYIO 00pabOTKY MOIYYEHHBIX JAHHBIX;
Ha yeTBeprom sramne:

- BBISIBUTH 3aKOHOMEPHOCTH,

- copmynHpoBaTh BBIBOJIBI U AATh MPOTHO3 MJIM OLIEHKY KauecTBa
UCCIIeyeMOro 00BEKTa MO pe3ysibTaTaM OMOIKOJIOTHYECKOTO aHAIN3A.

Ha 3aBepmaroniem sramne:

- 0(OpMUTH PE3yJIbTaThl BBINOJHEHHS y4eOHO-UCCIIEJ0BATENBCKOTO MIPOEKTa B
COOTBETCTBUU C 33JJaHHBIMU TPEOOBaHUAMY;

- IMOATOTOBHUTH YCTHOE COOOIIEHUE U IPE3EHTALUIO;

- IPEJICTaBUTh PE3YJIbTAThl BBINOJHEHHS Y4€OHO-MCCIE0BATENBCKOIO IIPOEKTa
Ha 3alluTe.

IIpumep BBINOIHEHMS POEKTA:

HazBanue mnpoekrta: OneHka KadecTBa aTMOC(EPHOIO BO31yXa II0 XBOE COCHBI
OOBIKHOBEHHOH.

IIpoGsema mcciaenoBaHusi: ONPEICIICHUE WCTOYHMKOB 3arpsi3HEHHUS BO3AyXa Ha
TEPPUTOPUN HACEIICHHOTO IIyHKTa Ha OCHOBAHMU IIPOBENCHUS JKCIIPECC-OLICHKM KayecTBa
BO3/lyXa 10 COCTOSIHUIO XBOM COCHbI OOBIKHOBEHHOMW C ONpE/EIeHUuEM Kilacca 3arpsi3HeHus
BO31lyXa.

Iens mpoekra: OnpeneiauTb 30HBI PAa3HOM CTENEHU 3arpsA3HEHMs, C YKa3aHHEM
UCTOYHHKA (MCTOUYHUKOB) 3arpsi3HEHUS.

3anayu npoekra:

1. BeiOpaTe TeppUTOPHIO HUCCIIEI0BAHUSA U TOUKH OTOOpa MaTepuaa;

2. IIpoBecTH OLICHKY IOBPEKACHUS U YCHIXaHUS XBOM;

3. OnpenenuTs Kiace 3arpsa3HEHNs BO31yXa;

4. Pa3paboraTh KapTy 3arpsi3HEHUs BO31yXa, Ha KOTOPOH OTMETUTH 30HBI Pa3HOU
CTETICHU 3arpsi3HEHUS BO3yXa U UCTOUYHUKH 3arps3HEHMS;

5. IloAroToBUTH U MyOIMYHO 3aLIUTUTE PE3YAbTAThI IPOEKTA B KOMaH/IE.

Pe3ynbTaT NpoeKTHOM padoThI 00y4aromerocs:

Kapra cremeHum 3arps3HEHHOCTH aTMOC(EpPHOrO BO3jAyXa Ha TEPPUTOPUH
UCCIIEIOBAHUSI C YKAa3aHUEM MCTOYHHMKOB 3arpsA3HEHMs; IIPE3EHTAalUs pE3yJbTaTOB
UCCIIEIOBAHUS.

®opma npeacTasiieHUs: pe3yJbTAaTOB NPOCKTHON padoThI:
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3amura IMpPOEKTa C HCIOJIb30BAHUEM CPEACTB BU3YAIU3alUU U JEMOHCTpALUU
IIPOJIyKTa.
BrinosiHenne npoekra:
Bomnpocs! 1151 1onycKka K IPOeKTHOMH padoTe
1. ChopmynupoBaTh 1eNb IAHAPYEMOTO IKCTICPUMEHTA.
2. Kakne nokasarenu UCTIONb3YIOTCS UI OIICHKH KadecTBa aTMOC(HEpHOTO BO3AyXa 110
COCTOSIHUIO XBOH.
3. Kakue ucTouHuKY 3arps3HEeHUs aTMOC(HEPHOTO BO3/lyXa €CTh B BallleM paiioHe
IIPOYKUBAHUS.
4. IlepeyrcauTh OCHOBHBIE 3TAIbl OMPEICIICHHS YACTOTHI aTMOC(EPHOTO BO3IyXa IO
COCTOSIHUIO XBOH.
5. Kakue kiacchl OBpeXI€HUS XBOU MCIIONIb3YIOTCS B IAaHHOM MeToIuKe?
6. [lepeuncnure u oxXapakTepU3ylTe KJIAcChl YCHIXaHUSI XBOU.
7. Kakue Kiacchl 3arpsi3HEHHS BO3yXa BBIJCIISIOT?
8. OnuiuTe mpaBuiaa 0TOOpa MaTepuaa.
9. Kakue 3arps3HUTEIN BBI3BIBAIOT OBPEXKACHUS XBOU?
10. Kak onpenenuts NpoAoLKUTEIbHOCTD KU3HU (MaKCUMAaJIbHBIN BO3pacT) XBou?
11. Ot 9ero 3aBUCHUT BBIOOP PACCTOSHUS MEXKYy TOYKAMHU UCCIEAOBAHUS?
12. XBOO KaKoro roja He00X0UMO cOOpaTh /I IPOBEICHUS OLIEHKH COCTOSHUS
aTMoc(epHOro Bo3ayxa?

DTarbl MPOBeACHHS paOOTHI:
1. IToaroToBUTEILHBIN:
- BBIOOp TEPPUTOPHUU U TOUYEK UCCIIEJOBAHMUS;
- cOop maTepuana;
2. KamepanpHast 00paboTka coOOpaHHOTO MaTepHaia.

1. BoiOpats TOUKM uccienoBaHusi, TpuMepHo 4 — 5. TOUKM MOJDKHBI HaXOJUTCS Ha
OJIHOM JMHHM N0 Mepe yIajleHus OT MOTEHIUAIbHOTO HMCTOYHHKA 3arpsi3HEHHs] B Balllei
MECTHOCTU — HACEJICHHOTO MYHKTAa, MPOMBIIIJICHHOTO MPEANPUATUS WIM aBTOMarucTpalu.
XKenarenpbHo pacrosiaraTh TOYKM MO JIMHUU MpeoOalaloluX BETPOB — B Ty CTOPOHY, B
KOTOPYIO BET€p CHOCUT NOTEHLHUATIbHbIE 3arPSA3HSIONINE BELIECTBA.

PaccTosinue mexay TOYKaMu 3aBUCUT OT MOUIHOCTH HMCTOYHHUKA 3arps3HeHus. Eciu
3TO 0O0JBIION HACEIEHHBIN MYHKT C MPOMBIILICHHBIMU MPEANPUATUIMUA U MHOTOUUCICHHBIM
aBTOTPAHCIIOPTOM, TO PACCTOSIHUE MEXJy TOUKaMH MOTYT ObITh B mpenenax 1 kM (IanbHss
wionaaka OyneT yaaineHa oT ropojga Ha 5 kM). Eciau 310 HeGonbllas KOTeNbHas, TO
paccTosiHue MexJay IulomankaMu Moxer coctaBisath 400 — 800 merpoB. Eciam 3t0
aBToTpacca, To 20 — 200 MeTpoB (B 3aBUCUMOCTH OT IIOTOKA aBTOTPAHCIIOPTA).

2. B kaxmoil Touke oOcimenoBaHHA HEOOXOOUMO OTOOpaTh MOJIOJABIE JIEPEBbS,
BBICOTOM 1-1,5 M ¢ OOKOBBEIMH MOOEraMH He MeHee 8.

3. Onucarh BBITONTAHHOCTh yYacTKa, MPUCBOMB COOTBETCTBYrOmMi Oamn (1 —
BBITANTHIBAHUS HET; 2 — BBITONITAHBI TPOIIBI; 3 — OCTAIOCh HEMHOTO TPaBbl BOKPYT JIEPEBHEB;
4 — HeT HU TpaBbl, HU KYCTapHUYKOB). [Ipu BBITONTAHHOCTH TEPPUTOPHUH, OLIEHHBAEMOU
6amtamu 3 win 4 orieHKa aTMOC(HEPHOTO 3arpsI3HEHHS] HE BO3MOKHA.

4. Ha BbICOTE CBOEro pocra cobpaTh ¢ Kaxkaoro jaepena (1 mepeBo B 0HOM TOUKe) IO
30 xBouHOK (cymmapHO 150 XBOMHOK). XBOMHKHU JOJKHBI OBITH B BO3pacTe 2 JET, TO €CTh
HaJo OpaTh 00pa3lbl XBOM ¢ MOOEroB BTOPOTO TOJia JKU3HHM — JJISl BCEX TOYEK OJMHAKOBO
puc.l.
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oceBoll nmober
1 roma

oceeol mober
2roma
oceeoll mober
3roma

Puc.1. Yactu BeTBM XBOMHOTO JiepeBa ciyxaliue OMOUHIUKaTOpaMu

5. OueHuTh MPOJOKUTEIBHOCTh JKU3HM XBOM Ha BETBH, C KOTOPOH OTOMpArOTCs
XBOWHKH, IO OXBOCHHBIM Y4aCTKaM OCCBBIX Mo0EroB B COOTBETCTBHH C PUCYHKOM 2.

[lonHbIil BO3pacT XBOM OIpenNeisieTcss YUCIOM YYacTKOB OCEBBIX IOOEroB ¢
ITOJTHOCTBIO COXPAaHEHHOW XBOEW IUIKOC JIOJS COXPAHEHHOW XBOM Ha CIIEAYIOIIEM 33 HHUM
yUacTKe.

0,5 I 1,5

[
Lad

Puc. 2. Cxema onpeaAcICHU ITPOAOKUTCIBHOCTH ) KU3HU XBOU COCHBI

6. [IpoOy ¢ Kaxa0¥ TOYKH HAJIO0 MOMECTUTh B OTIACIBHBIA MaKeT (Jydine OyMaKHbIH)
U cpa3y MOANUCcaTh ero (yKa3bIBaeTCs JiaTa; TOYka 0TOOpa; CTENICHb BHITONTAHHOCTH y4acTKa;
MPOJIOJDKUTEILHOCTh JKU3HU XBOH HA BETKE, OTKYy/la OEpyTCS XBOMHKH).
2. IIpoBeneHue onbITOB

2.1. Auropurm onpejiesieHUs KJIACCOB MOBPEKICHUSA U YCHIXaHHUS XBOH

O0opynoBanme u nmocyaa Marepuan

1. JIyna 1. XBos cocHBI B Bo3pacTte 2 JeT, He MeHee 30 mTyk

2. JIunelika WM MUJUIMMETpOBast Oymara
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AJIFOpI/ITM MPpOBEACHUSA ONIbITA

BOI[pOCLI H 3a1aHusA

1. OcMOTpeTh XBOIO ITPU TOMOLIY JIYTIBI.

2. Pa3nenuTh BCIO XBOIO HA COOTBETCTBYIOLIHE
KJIACCHI 110 TIPU3HAKaM MOBPEKICHUS U YChIXaHHS
COTJIaCHO OLIEHOYHOU Tabnuue 1 u pucyHky 1.

3. [loacuuTarh KOJIMYECTBO MOBPEXKICHHBIX
XBOMHOK B KaXK/IOM KJIacce.

4. IloncunTaTh KOJIMYECTBO XBOMHOK C
MPHU3HAKAMHU YCBIXaHHUS MO KIIaccaM.

1. 3anecTu gaHHbBIE IO KOJIUYECTBY
MOBPEXJICHHBIX XBOMHOK B Ta0OIHILy 2.

2. 3aHecTH JaHHbIE IO KOJIMYECTBY
XBOWHOK C IPU3HAKAMU YCHIXaHUS B
Tabnuiy 3.

2. PaccunTath IpOICHT MOBPEXKACHHBIX U
XBOWHOK C IPU3HAKAMHU YCBHIXaHUS
OTHOCHTEJIHHO OOIIET0 KOJIMYEeCTBA
COOpaHHBIX XBOWHOK.

OuneHnounast Ta0HIA

Tabmura 1

OHEHKa MOBPECKIACHUA U YCBIXaHUHA XBOH

Kuace nmospexkaenusi | Buabl noBpeskieHnii Xsou XapakTepucTHKA YCHIXaHHUS XBOH
/ KJace yChbIXaHUA
KIT1/KVY 1 XBOMHKA 0€3 TATCH Her cyxux ydacTtkoB
KIT2/KVY 1 XBOMHKA c HeOosbmuM | Het cyxux ygacTkoB
YHCJIOM MEJIKHUX ISATEH
KIT3/KVY 2 XBOMHKA C OOJBIIUM YHCIOM | Y COX KOHYHK 2-5 MM
YEPHBIX M JKEJITHIX MSITCH
-/KVY 3 - VYcoxia 1/3 XxBouHKH
-/KY 4 - VYcoxio 0ojiee MOJOBHHBI XBOHMHKH
WJIM BCS XBOMHKA JKEJITas M cyxast
Knacce! roBpexneHus (HEKpO3kl) 1 2 3
Kiacchl ychIxaHusA 1 1 1 2 3 4

Puc. 3. Knnaccsl NOBpeXA€HNsI U YChIXaHUSI XBOU
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3. O0paboTka pe3yJbTATOB ONBITOB

Orlpez[eJIe}me KJIacca MOBPEKACHUA XBOU

Tabmauua 2

Kiacc KIT1 KIT 2 KII 3
MTOBPEXKICHUS
XBOU
Howmep XBOMHKH 0€3 MATEH XBOHWHKHU € HEOOJIBITUM XBOHMHKA C OOJBITUM
JiepeBa YUCJIOM MEJIKUX MATEeH YUCJIOM YEPHBIX U
KENTHIX MATEH
IIT. IIT. % IIT. %
1
2
3
Mecto
oTbopa
Marepuana
BrmBo: % XBOMHOK — 0€3 IATEH, Ha % HeOOIBIIIOE YUCIO MEIKUX IISITEH
JKEIITOro 1BETa, y % MHOro msTeH no Bced JymHe. TakuMm 00pa3oM, TOMHUHHPYET
KJIacC MTOBPEXKACHHS XBOH.
Tabnuua 3
OmnpenesieHne Kjiacca yCbIXaHUsI XBOU
Kiace KV1 KV 2 KV 3 KY 4
MTOBPEXACHUS
XBOU
Howmep Y XBOWHKH HET YcoxX KOHUMK VYcoxmna 1/3 Ycoxio 6onee
nepeBa CYXUX yYacTKOB XBOMHKH Ha 2-5 XBOUMHKH MTOJIOBUHBI
MM XBOUHKH WUJIU BCA
XBOMHKA JKeNTas U
cyxas
IIT. % IT. % T % IIT. %
1
2
3
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Mecto

otbopa
marepuana
BeiBog: % XBOMHOK OTCYTCTBYIOT CyXU€ YYacTKH, Yy % ycoX KOHYHK
XBOUHKH, Y % ycoxia TpeTb XBOMHKH, % XBOWHOK — IIOJIHOCTBIO cyxue. Takum
00pa3oM, JOMUHHUPYET KJIacC TIOBPEKICHUS XBOH.

CrenaiiTe BBIBOJ O YUCTOTE BO3/1yXa Ha UCCIEAYEMOU TEPPUTOPUH IO Tabnuiie 4.
Kiacc 9rcToThI BO3/IyXa onpenesieTcs Ipy MepeceueHU  Kilacca TOBPEKICHUS XBOH
Ha HO6€FaX 2 roaa XM3H1 1 MaKCUMAJIbHOT'O BO3pacTa XBOU Ha BCTKC.
Tab6nuia 4.
Onpenenenue Kjacca 3arpsi3HeHHsI BO3AyXa

Kaacc MOBPEKACHHUS XBOU HA nooderax 2-1“01“0)13 KU3HHU

MakcumMaJbHbII
BO3pPacT XBOHU 1 2 3
4 I -1 Il
I I -1
2 I Il v
2 - v V-V
1 - v V- VI
1 - - VI

VYcnoBHbie 0003HAUYEHUST KJlacca 3arpsi3HEHHs Bo3ayxa: | — mumeanbHO umcThii; II —
yucteiid; Il — oTHOCHTENbHO YHMCTBIA («HOpPMAR); IV — 3arps3HeHHbI («TpeBoTa»); V —
I'psI3HBIN («omacHO»); VI — oueHb Tps3HBIN («BpeIHO»), ( — ) HE BOBMOXHBIC COUCTAHUSI.

4. 3apepmawmmii 3Tam: Pa3paboTka KapThl CTENEHU  3arpsA3HEHHOCTH
atMoc(epHOTO BO3JlyXa Ha TEPPUTOPUU HCCICIOBAHMS C YyKa3aHUEM HMCTOYHHUKOB
3arps3HEHUS; IPE3EHTAlUS PE3YJIbTAaTOB HccaeaoBaHus. [loroToBka yCTHOTO COOOIICHUS 1
MPE3EHTALNH 110 PE3YJIbTaTaM IMPOBEJECHHOTO UCCIIEIOBAHMUSL.

TpeGoBanus K yCTHOMY COOOLIICHUIO:

— NPOJOJDKUTENIBHOCTD: J10 10 MUH;

— CTpYKTypa: KpaTKas aKTyaJbHOCTb HCCJIEIOBAaHUs, THUIOTE3a, Lelb, 3a/ayH,
00BEKTHI U METO/IbI, TOTYYECHHBIE PE3YNIbTATHI U UX 00CYKJeHHE (MPEeACTaBICHUE POAYKTA),
BBIBOJIBI.

TpeGoBanus K CTPyKTYype Npe3eHTALMU:

1. TurtynpHbI cnaiig. B Bepxueill wactu cnaiija HEOOXOIUMO OTpa3UTh
nHpopmainuo 00 00pa3oBaTENbHON OpraHM3alli, B KOTOPOW MPOBOAUIOCH
uccienoBaHue. B IeHTpanbHON dYacTu ciaifie ykasplBaeTcs TeMa yueOHO-
HCCIEAOBATENbCKOTO MPOEKTa. B HIKHEHW YacTU CIIpaBa yKa3bIBAKOTCS
YYaCTHUKHU MPOEKTA, BHIMOIHSBIINE PadoTy;

2. AKTyaJabHOCTB;

3. T'umore3a, 11eb, 3a1a4K;
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4. OOBEKTHl W METOJbI UCCienoBaHus (MOTYT OBITH pa3OUTHI Ha JBa Cllaiia U
Ooee);
5. PesynpraTel ucciepoBanuii. Moryr ObITh NpPEICTaBICHBI B BUIE PUCYHKOB,

rpaduKoB,

¢dororpaduii, TaOMUI, KOTOpPBIE JOJDKHBI HMMETh CKBO3HYIO

HyMEpaluio 1 Ha3BaHUEC. KOJIUICCTBO CHaﬁILOB 3aBHUCHUT OT 00beMa Marepuaia,
HO HC OOJDKHO IMPUBBLIMIATE OTBCACHHOI'O BPCMCHH Ha COO6HICHI/IC. MoxHO
NpCACTaBJIATE MATCpUal HEC B IIOJIHOM O6T)€Me, a TOJIBKO CaMbl BaXXHBIC

MOMGCHTHI;

6. BrIBOILL
7. 3akmountensHbii (“brarogapro 3a BauManue” wim “Crnacu®o 3a BHUMaHUE”).
s co3nanus

KayeCTBEHHOW Npe3eHTallMd HeoO0XoAuMO  coOnroAaTth  psif

TpeOOBaHU:
Oo61mue 5. IlpeseHTtanus noKHA HAUMHATHCS C TUTYJIBHOTO Claija, rae
TpeboBaHUs yKa3bIBaeTCsl TEMa, CBEJICHUS 00 aBTOPE U T.II.
6. Ha cnaiinax He0OX0IMMO pa3MemaTh TOIBKO TE3HCHI, KITFOUEBHIE
CJI0Ba, TpaduvecKre MaTepralbl (CXeMbl, pUCYHKH, TaOIULIbL, POTO
U T.OL).
7. Wcnonb30BaTh €AWMHBIA CTUITH O(POPMIICHUS.
8. KonmuecTBo cnaifIoB JOJKHO OBITH MOCTATOYHBIM JIJISI PACKPBITHS
TeMbI, HO He Oosee 20-TH.
HIpudTer 6. Cieqyer MCIOIB30BaTh CTAHAAPTHBIC, IMUPOKO PACIPOCTPAHCHHBIC
mipudTel, Takue kKak Arial, Tahoma, Verdana, Times New Roman,
Calibriu ap.;
7. Pasmep mpudra /Il 3aroJIOBKOB — HE MeHee 24, misi nHdopmauu
He MeHee 18.
8. He pexomenayercst MCMOIb30BaTh pa3Hble TUIBI HIPUPTOB B OJHOM
Mpe3eHTaI1H.
9. Jlns BblmeneHuss MHPOpPMAIMHU CIEAYeT HCIHOJb30BaTh KUPHBII
mpudT, KypCcUB WM MOJUYEPKUBAHUE.
10. He 310ynotpe6isiTh TPONMUCHBIMUA OYKBaMHU.
®on 3. JKenaTenbHO KCIIOJIB30BATh OJHOTOHHBIN (POH HESPKHUX MACTEIbHBIX
TOHOB.
4. Jlns ¢hoHa MpeArnoYTUTENbHBI XOIOAHbIE TOHA.
Hcnonb3oBanue 3. Ha omHoMm cnaiine pexkoMeHAyeTcs HCIOJIb30BaTh He Oosee 3-x
1BEeTa [[BETOB: OJMH /7151 OHA, OJTUH JUIsl 3ar0JI0BKA, OJMH I TEKCTa.
4. Jlns ¢hoHa U TEKCTa UCIOIH30BaTh KOHTPACTHBIE I[BETA.
[IpencraBnenue 4. PexoMeHIyeTCs HCIOJIb30BaTh KOPOTKHUE CIIOBA U MPEIOKEHUSI.
uHdopmanuu 5. MuHUMH3UPOBATH KOJIMYECTBO MPEIIOroB, Hapeuui,
npuiiaraTeabHbIX.
6. 3aronoBKM JOJKHBI IPUBJIEKATh BHUMAHUE ayTUTOPHUH.
Ob6bem He crout 3amonHsATh OJWH ciaii CAUIIKOM OONBIIMM O0O0BEMOM
uHhopManuu uHGOpPMAIIMU: IO MOTYT €IUHOBPEMEHHO 3allOMHHTH HE 0ojiee Tpex

(hakTOB, BBIBOJIOB, OTIPEIEIICHUH. -
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2.2. OueHouyHble CpeAcTBAa PYOEKHOr0 (TEMATHYECKOIr0) KOHTPOJS MO
aucuuiinue «buosorusm»

PyOexwHblii koHTposb 1m0 aucnuiinHe «buwonorus» mpoBoautcs B (dopme
KOHTPOJIBHBIX PAbOT HA OTAENBHBIX 3aHATHSAX TIOCJIE 3aBEPIICHHS HW3Y4EHUs IIEPBOTO,
BTOPOT'0, TPETHEr0 U YETBEPTOro pasneinoB. llocie 3aBepiieHus NATOro pasjena pyoeKHbIN
KOHTPOJIb IMPOBOAMTCS B (OopMe 3allMThl Keiica: NPEACTABIECHUS DPE3YIbTATOB pPELICHUS
KeWCOoB (BBICTYILIEHUE C IIpe3eHTanuel). PyOeKHbIi KOHTPOJIb IIECTOrO pa3jiena MPOBOIUTCS
B (opme 3ammTBl TMpOEKTa: TPEACTABICHUS pPE3YJIbTAaTOB  BBINIOJIHEHUS Yy4eOHO-
HCCIIEIOBATENIbCKOTO MIPOEKTA (BBICTYIJICHUE C ITPE3EHTALIMEN ).

[IpuBenem npumepsl 3aAaHUN AJ1s KaXKI0r0 TUIIA pyOEKHOIO KOHTPOJIS.

1. KouTposabHas padora “MoJieKy/IsIpHbIil YypPOBeHb OPraHU3alMHU KUBOT0”.

B pesynbrate ocBoenust nmeporo pazaena “Knetka — cTpyKTypHO-(YHKIIMOHATBHAS
€AMHUIIA KUBOTO~ 00yJarOIINECs: CMOTYT:

— XapakTepH30BaTh CTPOEHHE M (YHKIMH OCHOBHBIX OHOIOJIMMEPOB, KIETKU U €€
CTPYKTYPHBIX DJIEMEHTOB;

— ONPENEINIATh Pe3yabTaThl U3MEHEHHS TEHETUYECKOTO KO/Ia B MPOIECCax MaTPUYHOTO
CUHTE3a;

— OpraHW30BBIBaTh HAOIIOJCHHUE OMOJOTHUECKHX OOBEKTOB Ha MOJEKYJISIPHOM U
KJIETOYHOM YpOBHE.

KonTtponbHas pabota npezacrasiser coboit 3agaHusl B TECTOBOM (opMe pazIMiHOTO
YPOBHSI CIIO)KHOCTH: “‘HU3KWN~, ‘“cpeaHui” W “BhICOKMI”. B 3aBUCMMOCTH OT THIIA U
TPYAHOCTH 3aJ]aHMsI €rO BBINOJIHEHHE OLIEHWBAETCS Pa3HbIM 4YMCIOM OajuioB. BeimonHeHue
KaXKJIOTO 3a/IaHus “‘HU3KOTO” YPOBHS CIOKHOCTH OIeHHBaeTcsi 1 Oaytom. 3a BBHITIOJIHEHHE
3aaHui “‘cpegHero” YpOBHSI CJIOXHOCTH B 3aBUCUMOCTH OT MOJHOTHI M MPaBUJILHOCTH
OTBETa MpHCBauBaeTcs J10 2 0aioB.

K 3amanuio “BBICOKOTO” YpOBHSI CIIOKHOCTHM OTHOCUTCS pelieHue 3agad. l[lpum
MPaBUIILHOM PEIICHUH 33/IaHUI “‘BBICOKOTO’ YPOBHS IIpHCBanuBaeTcs 3 Oasa.

3anaHus BCEX YPOBHEH CIIOXKHOCTH MPOBEPSIOTCS aBTOMATHYECKH.

Pacnipenenenne 3amaHuii MO YpPOBHSIM CIIO)KHOCTH TIPEACTABICHO B CIEAYIOIIEH
Taduue:

YpoBeHb baaa IIpouenTHoe Tun Bonpocos
CJIOKHOCTH coep KaHue
3alaHuA 3alaHui
Huskuit 1 65% - 3aJJaHUS C BBIOOPOM OJTHOTO TIPABUIIBHOTO
OTBETA
Cpennuit 2 15% - MHO>KE€CTBEHHBIH BBIOOD;

- BOIIPOCHI HA YITOPAAOYHNBAHUC UIIN
YCTAHOBJICHHUC HpaBHHLHOﬁ
noCJaCa0BaTCIIbHOCTH

Beicokuit 3 20 % - CUTyallHOHHBIE 33JJa4X WU BOIIPOCHI
npeaycMaTpUBaloIe pa3BepHYTHIN OTBET

Kpurepun orieHnBaHus pyoeKHOM KOHTPOJIBHON pabOTHI:

Ounenka IIpoueHT BbINOJTHEHHUS
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“OTIN4HO” 85-100%

“xopormio” 70-84%

“yIIOBIETBOPUTEIHHO” 50-69%
“HeyJ0BJIETBOPUTEIHHO” meHee 49%

1. AzoTtrctoe ocHoBanue aaeHuH B MoJiekyne JJHK kommiementapHo...

1) ryanuny;
2) LIUTO3UHY;

3) ypauuiny;
4) THAMHUHY.

2. K myprHOBBIM a30TUCTHIM OCHOBAHMSIM OTHOCSTCHL. ..

1) afleHUH U TyaHWH;
2) ryaHuH U IIUTO3UH;
3) IMTO3HH U YpaIWI;
4) ypauui v aJeHuH.

3. Boibepute ¢pynkuuto uPHK?
1) XxpaHeHHe reHeTH4YecKoi HHPOpMaIUy;

2) TpaHCIIOPT aMUHOKHUCIIOTHI B puboCcoMYy;

3) BXOJUT B COCTaB pubOCOM;

4) nepeHoc renernyeckoii mapopmanuio ot JJTHK k pudocome.

4. KitleTKu 3yKapuoT HE COJEpKar...
1) mu3zocom;

2) pudocom;

3) Me30CcoM.;

4) xomruiekca ['ob K.

5. KieTku mpokapuoT coziepxar...
1) KJIETOYHBIN LIEHTP;

2) SHAOIIa3MaTHYECKYIO CETh;

3) pubOCOMBI H ME30COMBI;

4) xoMmrutekc [0JIbKH U JTU30COMBI.

6. Kakne OopraHonibl BCTpCYarOTCs TOJIBKO B paCTUTCIIbHBIX KJeTKax?

1) 3HJOIIIa3MaTHYECKas CETh;
2) MJIACTHBI;

3) MUTOXOHJIPHH;

4) xomruiekc ['onbmKu.

7. B meraazHoil xpoMocoMe BBIIETSIOT. ..
1) muieun u LEHTPOCOMY;

2) HEHTPOCOMY U LIEHTPHOJIH;

3) LEHTPUOJIU U LIEHTPOMEPY;

4) meHTpOMepY M IIeYH.




8. K aBTOTpOodham oTHOCSTCHA. ..

1) BupychI;

2) XeMOCUHTE3NPYOIIHEe GAKTEPUH;
3) rpubdsl;

4) napa3zuTHyeckue OaKTepuu.

9. Tpauckpumnuus — 3T0...

1) cBsizpiBanre aMMHOKHUCIOTHI ¢ TPHK
2) nepeHoc aMUHOKHCIIOTHI B pubocomy;
3) yaBoenue monekynsl [JHK;

4) cunre3 uPHK na marpuue JJTHK.

10. Ecnu xomupyromasi 6eyok dactbe reHa coaepxkut 6000 map HYKI€OTHIIOB, TO CKOJIBKO

aMUHOKHCIIOT B KOJIUPYEMOM MoJiekye Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeuncieHHbIX 00JI€3HEH, BEI3BIBAIOTCS BUPYCAMHU?
a) TyOoepkyine3 u nudrepus;

6) dudrepus u CIIN/;

B) CIIU/I v rpunm;

T') TPUII U TYOEpKYyJIe3;

12. B pe3ynbTaTe nepBoro AeiaeHus MeH03a MPOUCXOIUT:
a) yBeIn4YeHHEe Habopa XpOMOCOM;

0) yMeHbIlIeHHe HAOOpPa XPOMOCOM;

B) COXpaHEHHUE UCXOJHOTO Habopa XpOMOCOM.

13. Yro mpoucxoaut B anadase Il meiioza?

1) criupanuzanus XpoMocoMm;

2) pacxoskJIeHuE K MOJI0caM JABYXPOMATHIHBIX XPOMOCOM;
3) pacxoskaeHue K MOJI0CAM XPOMATHIL;

4) pacnosoKeHre XpOMOCOM B INIOCKOCTH 3KBATOPA KIIETKU.

14. YcTaHOBHATE COOTBETCTBUE

Opranoup OyHKIUA
1) pubocoma A) mepeBaprBaHUE OTMEPIIHUX KIETOK
2) XJIOPOTLIAcThI b) poTocunTes
3) AM30COMBI B) cuntes Genka
4) HEeHTPHOIH I') o6pazoBanue BepeTeHa AeICHUS
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OranoH: 1-B; 2-b; 3-A; 4-T

15. BpiOepure XMMUYECKHE 3JIEMEHTBHI KIIETKH, KOTOPBIC BXOIST B COCTaB OPraHUYECKUX
BEILIECTB:

1) kanpuuit;

2) yriiepon;

3) UuHK;

4) Boaopox;

5) kucjopon;

6) menb;

7) a3oT.

16. YcTaHOBUTE COOTBETCTBUE

['pynnel aMMHOKHUCIIOT IIpencraBurenu
1. HelitpanbHble A) TIIyTaMUHOBas KUCJIOTA
2. Kucnsle b) nu3un
3. OCHOBHBIE B) ananun

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

17. B monexkyne JIHK nykneoTuasl, conmepxaniue anaeHuH, cocTaBisitoT 10%. Ckosbko
MPOIICHTOB B TAHHOW MOJICKYJIE HYKJICOTHIOB, COACPKAITUX IIUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK nykieotuapl, coaepaiiue ypauui, cocTaBisitoT — 30% u ajgeHuH —
40%. CKoJIbKO TMPOLEHTOB aJCHWJIOBBIX HYKJIEOTHA0B coaepxurcs B uenu JIHK,
KOMILJIEMEHTapHOM TOW, HA KOTOpOHM cuHTe3upoBaiiach 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Yuacrok mounekynsl JJHK cocrout uz 60 nap nykieotuaoB. Onpenenure JUIMHY 3TOTO
yuacTka (paccrosiHue Mexay nykineorunamu B JIHK cocrasuser 0,34 um)

1) 20,4,

2) 24,

3) 10,2;

4) 30.

20. ®parment wmonekynasl JHK conepxur 1230 HykneoTuaHbBIX OCTaTKOB. (CKOJIBKO
aMHHOKUCIIOT OyJIeT BXOJUTh B cocTaB Oenka?
1) 205;
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2) 410;
3) 408;
4) 360.

2. 3amuTa KeiicoB: MpeAcTaBJIeHHE Pe3yJIbTATOB PellleHUsI KelcoB.

3amura Keilca ABIIETCS PYOEKHBIM KOHTPOJIEM IO IsATOMY paszzaeny “buosorus B
KHU3HU, B PE3yJbTaTe U3YUYCHHUSI KOTOPOTO OOYJArOIINECs] CMOTYT:

— aHaIM3WPOBATh OSTHYECKUE AaCIEKTHl COBPEMEHHBIX HCCICIOBAaHUNA B OOJNACTH
OMOTEXHOJIOTHH ¥ TEHETUYECKUX TEXHOJIOTHH.

Jnst 3amuThl KelcoB oOywaromuMces HeoOxonuMmo B pamkax BCP moarotoBuTh
YCTHOE COOOIIIEHNE TI0 Pe3yIbTaTaM peIlIeHUs Kelca ¢ MOArOTOBKOM Mpe3eHTalui.

Kpurepun orieHrBaHus yCTHOTO COOOIIEHHUS:

Baibl
Kpurepun
OIlCHUBAHUA
1 6aaa 2 0aj11a 3 0a11a
1. CooTBeTcTBHE coJIepKaHue JOKIana cojiepKaHue cojiep)KaHue
COJIepXaHUs JIOKJIaa | JIMIIb YaCTUIHO IOKIaja, 3a IOKJIama
3asIBJICHHOM TEME COOTBETCTBYET ACKJIFOYEHUEM COOTBETCTBYET
3a4BJIICHHOH TEME OTIEIbHEIX 3as3BJICHHON TEME U
MOMEHTOB, B MOJIHOW Mepe €€’
COOTBETCTBYET pacKpbIBaeT

3asBJIEHHOW TeEME U
B MOJIHOW Mepe €€’
pacKpbIBaeT

2. CteneHb
PACKPBITHS TEMBI

packpbITa Manas 4acTb
TEMBI; TOUCK
uHbOopMaIuu IpoBeIcH
MOBEPXHOCTHO; B
U3JI0KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

TeMa pPacKphITa
XOpOIIIO, HO HE B
IIOJIHOM 00BEME;
uHpopmaruu
IIPEICTABICHO
HEJ0CTAaTOYHO; B
OTJICNIbHBIX CITydasx
HapyIIeHa JIOTHKA B
U3II0KECHUN
MaTepuaia, He
COBCEM JIOCTYITHO

TEeMa PacKphITa
ITOJIHOCTBIO;
IPEJICTaBJICH
000CHOBAaHHBIN
00BEM
nHpopManuu;
M3JI0KEHUE
MaTepuasa
JIOTHYHO, JOCTYITHO

3.YMeHue 10CTynmHo
U TIOHSATHO TlepeaTh

n3 l'Ipe,[[CTaB.]'ICHHOI/Iv
IMPE3CHTAaluU HEC COBCCM

Ha OCHOBC
Hpe,Z[CTaBJ'IeHHOI/IV

Ha OCHOBC
HpeI[CTaBJ'ICHHOI/IV
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COoAEpKaHUE JTOKJIaaa
B BU/IE MTPE3EHTALINHU

IIOHSITHA TEMAaTUKa
UCCIIEI0BAHUS, JETaIN
HE PACKPBITHI

Npe3CHTAIH
dopmupyetcs
o011ee MOHUMAaHUE
TEMATHKH
HCCIIEIOBAHUSI, HO
HE SICHBI €Tl

npe3eHTaUH
dbopmupyetcs
MOJIHOE TTOHUMAaHUE
TEMAaTHKH
FICCIIE/IOBAHMS,
PACKpBITHI ICTATH

OneHuTe NPe3eHTALMIO 10 CIETYIOIUM KPUTEPUSIM:

€€ COACpKaHUEC

Kpurepun banasl
OlLIeHUBAHMS
0 1 2
ITOJIHOTA nHpopmanus, uH(popmanus, IIPE3CHTALNS
HCI0JIb30BAHUSA UCIoJIb3yeMasi B IPEJICTABICHHAA B | COAEPIKUT MOJIHYIO
y4eOHOro MaTtepuaia | Ipe3eHTAlUH, He pe3eHTalHH, U YETKYIO
OTHOCHUTBCS K TEME OTHOCHUTCS K TeMe, | nuHdopmanuio,
HO HEI0CTaTOYHO JOCTaTOYHYIO JUISI
MOJIHO PAacKpBIBAIOT | (hopMHUpOBaHUS

IPEJCTaBICHUS O
TeMe

JIOTHKA H3JI0KECHUS
Marepuana B
COOTBETCTBUH C
IUIAHOM M TEMOM
3aJ]aHus

MaTepua
MpPE3CHTAIH HE
COOTBETCTBYET TEME,
TUTaHa HeT

Marepual
MPE3CHTAlUN
YaCTHYHO
COOTBETCTBYET TEME
3aJaHusl, TIaH
MTOCTPOCH HE TOYHO

Marepuan,
MPUBEACHHBIN B
MPE3CHTALNH
MOJIHOCTBIO
COOTBETCTBYIOT
TeEME 3aJaHusg U
COCTaBJICHHOMY
JIaHy

TEPMUHOJIOTHYECKAS U
opdorpaduyeckas
IPaMOTHOCTh

B IIPE3CHTAINN
IPUCYTCTBYIOT
opdorpadudeckue
OIINOKHU, HE BCE
TEPMUHBI IPUMEHCHBI
TI0 CYIIIECTBY

B IIPE3CHTAINN
PUCYTCTBYIOT
opdorpadudeckue
OLITUOKH, TEPMHUHBI
PUMEHEHBI BEPHO

B IIPE3CHTAIUN
OTCYTCTBYIOT
opdorpadpuyeckue
OLITUOKH, TEPMUHBI
NPUMEHEHBI BEPHO

aKKypaTHOCTb U
OpUTHHAIILHOCTH
MOCTPOCHUS

Ipe3CHTAIHS
noctpoeHa 6e3 yuera
KOMITO3HIIUH
clIaimoB, 6e3
COOITIOICHUS
TpeOoBaHU K
mpudram u
IIBETOBOMY
0popMIICHHIO

Ipe3eHTaIHs
HIOCTPOEHA C
y4eToM TpeOoBaHMHA
K 0(OpPMIICHHIO, HO
HET €JIMHOTO
odopmiIeHHs
ClIaioB

pe3eHTaLHs
[IOCTpOEHA B
MOJTHOM
COOTBETCTBHUHU C
TpeOoBaHUAMU
odopmiieHus,
UCMOJIb30BaH
OPUTMHAJIbHBII
HOJIXO K
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0(hOPMIICHHUIO
CIan0B

IIkaJya nepeBoaa 6a/1J10B B 0TMETKY

17-15 GamnoB - «5»
14 - 9 GaioB - «4»
8-6 0ayuIoB -«3»

Menee 6 6auIOB MM OTCYTCTBUE PaOOTHI - «2»

3. 3ammTa mnpoekra:

HCCJIET0BATEC/IILCKOIO MMPOEKTA.

3amura TpoeKTa SBISETCS  PYOEKHBIM

CMOTYT:

NnpeAcTABJIeHHe Pe3yJbTAaTOB BbINOJIHEHUS Y4eOHO-

KOHTPOJIEeM TI0 IIeCTOMY pa3ieny
“BHOPKOJIOTUYECKHE WCCIENOBAHUSA , B pe3ylbTaTe HW3YYCHHS KOTOPOro OOydaroniuecs

— OTIMCHIBATh METOJIbI OMOIKOJOTUUECKUX UCCIICIOBAHMUIA;

— TJIAHUPOBATH OMOAKOJIOTUIECKUN IKCIIEPUMEHT;

— TIPOBOJIUTH OMOIKOJIOTHYECKHI IKCIIEPUMEHT;

— UHTEPIPETHPOBATH PE3YJIbTATHI TPOBEACHHOTO OMOAKOJIOTHIECKOTO IKCIIEPUMEHTA
C UCIOJIb30BAaHUEM KOJMYECTBEHHBIX METOJIOB.

Jlnst 3ammTel TPOEKTOB OoOywaromuMcesi Heooxoaumo B pamkax BCP moarotoButh
YCTHOE COOOIIEHHE TO pe3ybTaTaM BBIIOJHEHHS y4eOHO-UCCIIEN0BATEIHLCKOTO MPOEKTa C

Mpe3eHTaIH.

TpebGoBaHusi K Tpe3eHTAlMM M COOOIIEHUIO OINKCAaHBl B TMPUMEPE BBINOJIHEHUS
y4eOHO-HCCIIeI0BATENBCKOTO MPOEKTA.

Kputepuu orieHMBaHus YCTHOTO COOOIICHHUS:

banawbl
Kpurepun
OLICHUBAHUS
1 6ann 2 daJu1a 3 das1a
1. CooTBercTBHE coJiepXaHue JoKiIana coJiepXxaHue coJiepKaHue
CoJIepXaHus JOKJIala | JIMIIb YACTUYHO JOKJIa/a, 3a JIOKJIaaa
3as1BJIECHHOU TeME COOTBETCTBYET UCKIIIOUEHUEM COOTBETCTBYET
3asiBJICHHOU TEME OT/AEJIbHBIX 3as1BJIECHHOU TEME U
MOMEHTOB, B TIOJTHOW MEpE €€’
COOTBETCTBYET pacKpbIBaeT

3asIBJICHHOU TeMeE U
B IOJIHOW Mepe €€’
pacKpbIBaeT

2. CteneHnb

PpacKpbITa Majiasd 4aCTb
TCMBI; IIOUCK

TeMa pacKpbITa
XOpOIIO0, HO HE B

TeMa pacKphITa
IMOJTHOCTBIO;
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PACKpBITHS TEMBI

nHpOpMaIUU TPOBEIEH
MTOBEPXHOCTHO; B
U3JI0°)KEHUH MaTepuaa
OTCYTCTBYET JIOTHKA,
JTOCTYITHOCTh

IIOJIHOM 00BEME;
uHpOpMaun
IPEeCTaBICHO
HEI0OCTaTOYHO; B
OTJIENBHBIX CITydasx
HapyIIeHa JOTHKA B
U3JI0KCHUU
Marepuaia, He
COBCEM JIOCTYITHO

MpeICTaBJICH
000CHOBaHHBIN
00BEM
uHpOpMAIINH;
M3JI0KEHUE
MaTepuaa
JIOTUYHO, JIOCTYITHO

3.YMeHue 10CTymHO
1 IOHATHO NEpCAaTh
coJiepKaHMe JI0KJIaa
B BUJIE IPE3EHTALIUU

W3 MPEIACTABICHHOU
MIPE3EHTALIMU HE COBCEM
IIOHsATHA TEMAaTHKa
HCCIEN0BaHUs, NETAIN
HE PAaCKPBITEI

Ha OCHOBE
IIPEICTABICHHOW
Npe3CHTAIH
dopmupyetcs
oO11ee MOHUMaHKe
TEMaTHKH
WCCIIeIOBAHMSI, HO
HE SICHBI JICTaJIH

Ha OCHOBE
IIPEACTABICHHOW
IIPE3CHTALNN
dopmupyercs
IIOJIHOE TOHUMaHUe
TEMATHKHU
UCCIIEIOBaHUS,
PACKpPBITHI JETAIH

OneHuTe Npe3eHTaMI0 MO CIeTYIOIUM KPUTEPUSIM:

€€ COACPKaHUEC

Kpurepun banawbl
OlleHUBAHMS
0 1 2
MOJIHOTA uHbopManus, uHbopmManus, pe3eHTaLHs
HCI0JIb30BAHUSA UCIIOJIb3yeMas B MPEJICTABICHHAA B | COAEPIKUT MOJIHYIO
y4eOHOTo Marepuana | Mpe3eHTallH, He Mpe3eHTAlHH, U YETKYIO
OTHOCHUTBCS K TEME OTHOCHUTCS K TeMe, | uHdopmanuio,
HO HEJJOCTaTOYHO JOCTATOYHYIO JIJIs
MOJIHO PAacCKPBIBAIOT | (hopMUpoBaHUS

MpEaACTaBJIICHHUA O
TEMC

JIOTHKA U3JIOKECHHUS
Marepuaia B
COOTBETCTBHH C
MJIaHOM U TeMOH
3aJaHus

MaTepual
IMPE3CHTAlUN HE
COOTBCTCTBYCT TEMEC,
I1J1aHa HET

MaTcpHral
MMpE3CHTAlluK1
qaCTHU4YHO
COOTBETCTBYCT TEMC
3aJaHus, I1J1aH
IMMOCTPOCH HE TOYHO

Marepuan,
MPUBEACHHBIN B
MIPE3CHTALNH
MOJIHOCTBIO
COOTBETCTBYIOT
TEME 3aJIJaHus U
COCTaBJIEHHOMY
TIaHy

opdorpapuyeckas

TECPMHUHOJIOTUYCCKAA U

B IIPE3EHTALMN
IPUCYTCTBYIOT

B [IPE3EHTALNH
IPUCYTCTBYIOT

B IIpE3eHTAINN
OTCYTCTBYIOT
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IrPaMOTHOCTh opdorpaduyeckue opdorpaduyeckue | opdorpaduueckue
omnOKH, HE BCE OLIMOKH, TEPMHUHBI | OIIUOKH, TEPMUHBI
TEPMHHBI IPUMECHEHBI | IPUMEHECHBI BEPHO | IPUMEHEHBI BEPHO
0 CYIIECTBY
aKKypaTHOCTh U Ipe3eHTAIHS pe3eHTAIHS MPe3CHTAIHS
OpPUTHHAIBHOCTH noctpoeHa 6e3 yuera | mocrpoeHa c MOCTpPOEHA B
MOCTPOCHHS KOMITO3UIUH y4eTOM TpeOOBaHUil | IOJTHOM
ClTaioB, 6e3 K 0()OpMJICHHIO, HO | COOTBETCTBHUH C
COOIIOICHHS HET €MHOTO TpeOOBaAHUAMH
TpeOoBaHUH K opopMIIeHUS odopMIIeHHUS,
mpudram u Clai10B HCIIOJIb30BAH
[IBETOBOMY OpUTHHAJIBHBIN
0(hOpMIICHUIO MOJXO K
o(hopMIICHHUIO
cllaiioB

Kputepun oneHuBaHusi 3aliuThl MPOEKTa: Oajlibl 3a YCTHOE COOOILIEHUE W
MPE3CHTAINIO CYMMHUPYIOTCS. OLICHKA BBICTABJIACTCA B COOTBETCTBUU CO IIIKaJIOM:
17-15 GannoB - «5»
14 - 9 6amoB - «4»
8-6 6amoB -«3»
MeHee 6 6ayUTOB MITH OTCYTCTBUE PAOOTHI - «2»

38



2.3. OIIeHO‘leIe cpeacrea HpOMe)KyTO‘{HOﬁ aTTeCTAIlMH N0 JTUCHUILINHE «buosorus»

[IpomexxyrouHasi KOHTPOJIb IO JUCHUIUIMHE «BHOJOTHs» MPOBOAUTCS B BHIE
MUCHbMEHHOM MTOTOBOW KOHTpPOJIbHOUM paboThl. KoHTponbHast pabora BKiIrouaeT B cedst JBa
TUTIA 33JJaHUI: TECTOBBIC BOIIPOCHI, HANPABICHUE HA TPOBEPKY YCBOCHUS TEOPETHUECKOTO
MaTepuasia, W 3aJadyd M 3aJaHWs, HAINPaBICHHbIE HA TPOBEPKY CPOPMHPOBAHHOCTU
MIPAKTUYECKUX YMEHUM.

Yactp 1 conmepxut 15 3amanuil ¢ BBIOOPOM OJTHOTO BEPHOTO OTBETa U3 4eThipex u 10
3aJaHuil C BHIOOPOM HECKOJBKMX BEPHBIX OTBETOB, HA COOTBETCTBUS OHOJOTHMYECKHX
00BEKTOB, MPOIIECCOB U SIBJICHUN.

Yacte 2 comepkuT 4 3agaydl W3 pa3HBIX TeM JUCHUIUIMHBI M 1 TPaKTHUKO-
OpUEHTUPOBAaHHOE 3amaHue, (OpPMHPYEeMOH B  COOTBETCTBHM C  METOJHYECKHUMH
PEKOMEHIAIUSIMHU.

B 3ananusix 1-15 BeiOepuTe 0AMH MPaBUIIbHBIN OTBET:

1. XUMMNYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAAET MOJIEKVYIJIA
1) ne30xkcuprOOHYKIEMHOBON KUCIOTBI

2) puOOHYKIEMHOBOU KHCIIOTHI

3) nunmaa

4) nonucaxapuaa

2. YAAJIEHUE JUMEPOB TUMHNHA B MOJIEKVYJIE THK ITPOUCXOAUT B
[MPOLIECCE

1) TpancBepcun

2) penapauuu

3) perKanum

4) tpanchopmaruu

3. 11 OBPASOBAHMS JIMITUTHOI'O BUCJIOS BAXKHbBI B3BAMMO/IEVICTBHSI
MEXY MOJIEKYJIAMU JIMTTNUOB:

1) BOIOpOIHBIE U HOHHBIE

2) UOHHBIE ¥ KOBAJICHTHBIE

3) KOBaJICHTHBIE U TUIPOPOOHBIE

4) Tonpko TUAPOoGOOHBIS

4. YAAJIEHUE JTUMEPOB TUMHWHA B MOJIEKVIJIE JJHK [TPOUCXOIUT B
IMTPOLUECCE

1) penaparuu

2) Tpanchopmanuu

3) TpaHcBepcuun

4) peruuKauu

5. U1 KJIETOK PACTEHUI HE XAPAKTEPEH CUHTE3

1) aMMHOKHCIIOT

2) HyKJICOTUIOB

3) raMKoreHa

4) dochoaunuaon

6. B ITPO®A3E MUTO3A JJJIMHA XPOMOCOMbBI YMEHBHIAETCA 3A CUET
1) TpaHCKpUNIIUU

2) peaymiuKainuu

3) nenarypanuu

4) civpanuzanuu

7. BIIATOJJAPA KOHBIOI' AT 1 KPOCCHUHI'OBEPY ITPOUCXOAUT

1) yBenuuyeHHe 4nciaa XpoOMOCOM BJIBOE

2) oOMeH reHeTH4ecKoil nH(popManmein MeKay TOMOJIOTHYHBIMH XPOMOCOMaMHU
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3) yMeHbIIIEHHE YKCIa XPOMOCOM B/IBOE

4) yBeJlIMYEHHE YUCIIA FaMET

8. IIOJIUITENTUIHBIE HEIIN CUHTE3UPYIOTCS HA PUBOCOMAX,
HAXOJAINXCA:

1) B uuTO30J1€ 1 MOAUPUIUPYIOTCS TAKKE B LIUTO30J1€

2) B 1IMTO30JI€, 3aTeM MOIU(GUIIUPYIOTCS B amnapate ['oiabmku

3) Ha MeMOpaHe 3HJ0IIa3MaTHYECKOTO PETUKYIyMa, 3aTeM MOAU(DULIMPYIOTCS B anmnapare
T'oapxu

4) B 11uTO301J1€, 3aTeM MOIU(MUIIUPYIOTCS B JTIOMEHE JIN30COMBI

9. UHTPOHBI BCTPEYAIOTCSA B TEHAX

1) TosibKO AyKapHoT apxeOakTepHii

2) 5yKapuoT U dy0aKTepHii

3) sybakTepuii u apxebaKkTepuii

4) apxeOaKkTepuii U DYKapuoT

10. BCE PEAKIIUU CUHTE3A OPTAHMYECKHNX BEIIECTB B KJIETKE
[MPOUCXOAT

1) o6pazoBanueM Mosekyn ATD

2) ¢ 0CBOOOXKIEHUEM SHEPTHH

3) paciierieHueM BEIIeCTB

4) UCroJIb30BaHUEM PHEPTUH

11. U3 OJTHOM MOJIEKYJIbI HYKJIEMHOBOM KUCJIOThI B COEJJMHEHUU C
BEJIKAMU COCTOUT

1) mutoxoHpus

2) xpomMocoma

3) ren

4) xnoporutact

12. JOUEPHUE XPOMATUJIbI CTAHOBATCA CAMOCTOATEJIbHBIMU
XPOMOCOMAMMU IIOCJIE

1) cnapuBaHMsI TOMOJIOTHYHBIX XPOMAaTH/

2) oOMeHa yyacTKaMHu MeX/1y TOMOJIOTHYHBIMU XPOMOCOMaMU

3) pa3aeneHus: COeUHSIONICH X LIEHTPOMEPHI

4) BBICTpaWBaHMSI XpPOMOCOM B 9KBATOPUAIBHOM IMIIOCKOCTU KIIETKU

13. TEHETUYECKMI KOJT — OTO:

1) Habop KJIETOYHBIX TCHOB

2) HyKJICOTHIHAS [TOCIIEI0BATEIbHOCTh ['CHA

3) reHeTHYECKast IKCIIPECCHSI

4) cucTeMa 3amucu reHeTHYECKO HH(pOpMAIn

14. B KAKUX U3 ITEPEUMCIIEHHBIX OPT"TAHEJIJI CAMAS BBICOKASA
KOHIIEHTPALIMA Ca?

1) sape

2) MUTOXOHIPHSIX

3) muroriazMe

4) anmapate ['osbKu

15. KAKHME 13 NEPEYUCJIEHHBIX HMXXE CTPYKTYP KJIETKU HE UMEIOT
MEMBPAHBI

1) nu30cOMBI

2) XJIOPOTLIACTHI

3) SLIPBIIIKA

4) anmapart ['osbmxu
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9TajI0HBI OTBETOB

Ne 3apanus 112(3|4(5|6(7|8|9(10 (1112 |13 | 14 | 15

OTBET 112(4 11342314 (2|3 |4 2]3

B 3amanmsax 16-25 BeiOepuTe HECKOJBKO MPABHIBHBIX OTBETOB WM YCTaHOBHUTE
COOTBETCTBUE WM IOCIEI0BATENBHOCTD:

16. BOCCTAHOBUTE B UCTOPNUYECKOM IIJTAHE TTOCJIEJJOBATEJIBHOCTD
STAIIOB BO3JIEMCTBHS YEJIOBEKA HA BUOCDEPY:

1) ycuneHue BIMSHAS HA IPUPOJTY C KOPSHHBIM TPeoOpa30BaHUEM YACTH SKOCHUCTEM;

2) U3MECHEHHE YKOCHCTEM Yepe3 MacTh0y CKOTa, YCKOPEHUE POCTa TPAB IyTeM WX BBDKUTAHUS
U T.IL;

3) rino0anbHOE U3MEHEHHE BCEX IKOJIOTHYECKUX KOMIIOHEHTOB B IIEJIOM B CBSI3U C
HEOrpaHMYEHHOM MHTEHCU(UKAIIMEN X03g1CTBa;

4) cBepXHHTEHCUBHAS OXOTa 03 Pe3KOTO M3MEHEHHSI SKOCHUCTEM B TIEPHOJT CTAHOBIICHUS
9YeJI0BEUECTBA;

5) Bo3necTBHE JIt0/IeH Ha Onocdepy JUITIh KaK OOBIYHBIX OMOJIOTUYECKUX BHIOB.

17. BBIBEPUTE TTPOLIECCHI, ITPOTEKAIOHINE B ITPO®A3E ITEPBOI'O JJEJIEHU S
MENO3A

1) oOMeH yyacTKaMu XpOMOCOM

2) Habop xpomocom u urcio moJiekyn JJHK B kietke — 4n4c

3) neneHue EHTPOMEP XPOMOCOM

4) dopMupoBaHue BepeTeHa ACTICHUS

5) BeICTpanBaHUE XPOMOCOM IO FKBATOPY KIETKH

18. KAKHME IMTPOLECCHI ITPOUCXOAAT B KJIETKE B ITEPUOJ UHTEP®A3bBI?

1) cimpanu3anusi XpoMocoM

2) penymukarus mosekya JJHK

3) pacTBOpeHHE sIICPHOI 000JI0OUKH

4) cuHTE3 OCIIKOB B ITUTOILIA3ME

5) cunte3 nPHK B siape

19. MAJIBIE KPYT'OBOPOTAI YI'JIEPOIA B BUOCOEPE MOT'VT
OCYHLIECTBJIATBHCA CIEAYIOIUM ITYTEM:

1) yriekucinelii ra3 Bolensercs B atMmocdepy B npoiecce GoTOCHHTE3a B THEBHOE BPEMs, a B
HOYHOE BPEMsI €r0 4acTh MOTJIOMIAETCS] PACTCHHUSIMU U3 CPEJIbI;

2) yriaeKucIblil ra3 noriaomaeTcs u3 arMochepsl B mporecce poTocHTe3a B THEBHOE BpeMs,
a B HOYHOE BPEMSI €Tr0 YacTh BBIJCNIAETCS PACTEHUSIMU B CPELY;

3) yrieKkucislil ra3 atMmoc@epsl MOTomaeTcs B mpoiecce poTocuHTesa ¢ 00pa3oBaHUEM
OpraHMYECKUX BEIECTB, a C THOEJIbI0 PACTEHUH U JKUBOTHBIX MPOUCXOIUT OKHCICHUE
OpPraHMYECKUX BEIECTB C BBIICTICHUEM YTIIEKHCIIOTO I'a3a;

4) yriaekuciblii ra3 atMocdepbl NOroIaercs B mporecce GOTOCHHTE3a, a IPU JbIXaHUH
BhIZIETIsIETCS B aTMOchepy;

5) yrnekucnslii ra3 atMochepsl morjoniaeTcs B npoiecce GOTOCUHTE3A, a TP CKUTAHUN
OpPraHMYECKUX BEIIECTB BbIACISIETCS B aTMOCHEDPY.

20. YKAXUTE TTOCIIEAOBATEJIBHOCTDH ®A3 OIIVIOJOTBOPEHU .

1) cnustHUE TaMeT, WM CHHTaMHH

2) TUCTAaHTHOE B3aMMOICUCTBUE U COMMIKEHNE TaMeT

3) KOHTaKTHOE B3aMMO/ICHCTBIE TaMeT U aKTUBAIIUS SULIEKIETKH
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21. YCTAHOBUTE ITIOCJIEJOBATEJIbHOCTh CTAJIUI UHIUBUIY AJIbHOT'O
PA3BUTHSA YEJIOBEKA, HAUNHAS OT 3UT'OTHI.

1) bopmupoBanHme YETHIPEXKAMEPHOTO CEePALIa

2) oOpa3oBanue 01aCTOMEPOB

3) bopMupoBaHHE HEPBHOW CUCTEMBI

4) hbopmMupoBaHUE ME30CPMBI

5) obpa3oBaHUE IBYXCIOWHOTO 3apPOIbIIIA

22. BBIBEPUTE TPU ®YHKIIUU [TJIABMATUYECKOM MEMBPAHBI

1) obGecrieunBaeT NOCTYIUIEHUE B KJIIETKY HOHOB M MEJIKHX MOJIEKYIT

2) obecrieurBacT MEePEIBIKCHUE BEIIECTB B KIICTKE

3) OTrpaHUYUBAET LIUTOILIA3MY OT OKPY>KAOILEN CpeIbl

4) yyacTBYyeT B MOTJIOIIEHUH BEIIECTB KJIETKOMN

5) mpuaeT KIeTKe )KeCcTKyo Gpopmy

6) cmyxut Matputien 1t cuaTe3a uPHK

23. BBIBEPUTE JIBA ITPU3HAKA HE IMOAXOAIIWE 1JIA OTTMCAHUSA
TPAHCKPUIILMN YV DYKAPUOT

1) o6pa3oBaHue MOJMHYKICOTHAHOM HIETIH

2) COCOMHSIOTCS HYKICOTH/IBI, COJIEpKAIIUE Ie30KCUPHO03y

3) marpuriet cayxut mosekynaa JJTHK

4) MpoUCXOIUT B siIpe

5) ynBoenne monekynbl JJTHK

24. YCTAHOBUTE ITOCJIEJOBATEJIBHOCTbD ITPOLIECCOB 5MBPUOHAJIBHOI'O
PA3BUTH S ITO3BOHOYHbBIX )KUBOTHbBIX:

1) 3akmagka 3a4aTOYHBIX OPTaHOB 3aPObIIIA

2) HampaBJICHHBIC TIEPEMENICHUS KICTOK U uX AuddepeHIInpoBKa

3) pa3BuUTHE HEPBHOM IJIACTUHKHU

4) cnusiHUE SMIEKJIETKU U CLIEPMAaTo30M]1a M 00pa30BaHNE 3UTOTHI

5) bopmupoBaHre MHOTOKJIETOYHOTO OJTHOCIOWHOTO 3apO/IbIIa

25. VIIOPAAOYUTE UCKOITAEMBIE ®OPMBI UEJIOBEKA 110 BPEMEHU
CYIIECTBOBAHMS, HAUMHAS C CAMOM JIPEBHEN ®OPMBI:

1) YUenoBek ymebIii

2) KpomaHbOHIIBI

3) HeannepTanbiisl

4) YenoBek IpsIMOXOISIIHMA

5) ABcTpanonurex

ITaJI0HbI OTBETOB

No
3aJJaHUS

16 17 18 19 20 21 22 | 23 24 25

oreer (5421314245 (345|231 |25431|134/|25|45,231(514,3,.2

B 3aganusix 26-30 pemure 3agauu:

3ananme 26. 3agaya Ne 1. Onpenenute, Kakas OKpacka 1IBETKOB OyJeT y pacTeHUi ropoxa,
MOJIy4EHHBIX OT CaMOONBIJIEHUS TOMO3UTOTHBIX POAUTENIBCKUX (POPM C KpPacHbBIMH H C
OeJbIMU IIBETKAMU, a TAKXKe OT UX CKPELIUBaHU MKy co00ii.0

Pemenne. OGe poauTenbckue GOpMbl TOMOZUTOTHBI, TIO3TOMY 3allMCh CKpELUBaHUMN Oyner
CHEAYIOLIEH:
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— ot camoomnbuieHus: 1) P: AA x AA; 2) P: aa X aa;

— OT IIepeKpecTHOro onblieHus: P: AA X aa.

I"'oMo3urotHeie (OpPMBI TAIOT €MHCTBEHHBIN TUI T'AMET, U MO3TOMY IIPH UX CIUSHUU OyAeT
MoJIy4eH eMHCTBeHHbIN Tin oToMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OrBer. 1. KpacHOIIBETKOBBIE TOMO3UTOTHBIE PACTEHHS JAOT TOJBKO (POPMBI ¢ KpacHBIMU
1uBeTkamMu. 2. Bce moTOMKHM pacTeHMil ¢ OenbIMHM LBETKaMHu OynyT O€lO0LBETKOBBIMHU (OHU
BCEI/1a TOMO3UTOTHBI). 3. Bce pacTeHus OT CKpeUIMBaHus KPACHOIBETKOBBIX TOMO3UTOTHBIX
Cc  OemoIBETKOBBIMH  OyAyT  KpPAacHOIBETKOBBHIMH  (ZOMHHAHTHBIH  (eHoTHI), HO
reTepO3UTOTHBIMHU 10 T€HOTUILY.

3aganue 27. 3agaya Ne 2. Ha peGenka c | rpynmnoii KpoBu B poaJOMe€ MPETEHIYIOT IBE
POIUTENbCKUE MAPBI:

— 1 mapa: mats ¢ I, oren ¢ IV rpynmnoi kposuy;

— 2 mapa: Martb co II, oten ¢ III rpynmnoit kpoBu.

Kakoii nmape npuHaane:xut peOeHok?

Pemenne. Pe6enok c I rp. kposu no renotuny — I°I°. Takoe coueranue anseneil BO3SMOXKHO
TOJBKO B Cllydae, €CiIM rameTsl M OTla, W MaTepu OyayT coaepxarb amienn [°.
CnenoBarenbHO, 3Ta KOMOWHAlLMS TE€HOB MOTJIa OCYIIECTBUTHCS TOJIBKO IPH 3a4yaTUU
pebeHka B cilydae BTOPOH Maphl, KOrja MaTh M OTel I'eTepO3UTOTHL. 3allUIIeM CXeMY
CKpEeIllMBaHHUS

P:TAT° @xIBI°d; GP: 0,51 A+ 0,51° G&: 0,51 B + 0,5I°; => F1: 0,25 I°T°.

OueBHIHO, UTO MEpBasi CynpyKeckas mapa MpeTeH10BaTh Ha 3TOr0 peOeHKa HE MOXKET, T. K. Y
Hee MoryT ObITh AeTd ToJibko co Il u Il rpynnamu kpoBu:

P:I°I° @ x I AT1BJ; Fl1: 50% IA 1° u 50%IB I° (y nereii I1 u 111 rp. KpoBH COOTB.).

OTtBet. PeGeHOK MPUHAAICKUT BTOPOU TTape CYIpyroB.

3ananmne 28. 3apaua Ne 3. Omnpenenure cpeqHUN pa3Mep JHCTOYKOB Yy OEIOro KieBepa,
MOJIYyYCHHOTO OT CKPEUIMBAHUS TE€TOPO3UTOTHBIX pacTeHWil ¢ Juctouykamu 10 u 7 Mm
COOTBETCTBEHHO.

Pemenue. OmnpenensieM reHOTHUIIBI U 3aIIMCHIBAEM CKPELMBaHUE:

P: V ba v x V by v; onpenensiem ramersl: GQ: 0,5V ba + 0,5v; G&: 0,5V by + 0,5v;
noxydaem notomkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

OrtBer. [lonydeno 4 tuna GEeHOTUIIOB U F€HOTUIIOB B PABHBIX COOTHOIICHUAX. M3 HUX s
nepBoro OyJeT XapakTepHa CBEPXJAOMUHAHTHOCTD (CpeAHMI pa3Mep JTUCTOYKOB 18 MMm).

3ananue 29. 3agaua Ne 4. [IpoananusupyiiTe Xxapakrep nepeaady pelecCUMBHOT0, YaCTUYHO
CIIETJIEHHOTO C I10JIOM, HAaCJeICTBEHHOT0 3a00JIeBaHMs OT MaTepy K TOTOMKAaM.

Pemenne. P:2X aX a dX AY A 6onpHa F1: QX AXa d XaY AF2:2X AXa; X aXa;d
X AY A ; 38X aY A 6onbHa

OrtBet. bone3ns nepegaercs oT MaTepu yepes JAeTei U MPOSBIIAETCS TOJIBKO Y BHYYEK.

3aganue 30. U3 snemenToB coobiiecTBa (MMOJIEBKa, 36pHO 31aKOB, (DMIIMH, XOPEK) COCTaBbTE
MUIIEBYIO LIEeMb U HA OCHOBAHHUHM MpaBUia SKOJIOTMUYECKON MUpaMUIbl OTPEACTUTE, CKOIBKO
HYXHO 3€pHa, 4TOOBI B JIECY BBIPOC OJIMH (PUIIMH Maccoi 2,5 Kr.

Orser:
3epHO 371aKOB MEInib-moneBka Xopek Dunun
2500 kr 250 kr 25 kr 2,5 xr
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B wuroroBoii paboTe mpencTaBieHBl 3alaHMs, OTHOCSIIUECS K TPEM YPOBHIM
CIIOHOCTHU: “‘HM3KUN”, “CpenHuil”, “BbICOKMI’. B 3aBHCMMOCTM OT TuUIA U TPYIHOCTH
3aJJaHUs €r0 BBITIOJHEHUE OIICHWBACTCS Pa3HBbIM YHUCIOM OayuioB. BpIMoiHEHHME KakI0To
3a/laHusl ““HU3KOTO’ YPOBHS CIIO)KHOCTH OIleHWBaeTcs | Oamiom. 3a BBIMOJIHEHUE 3aJlaHUI
“cpeqHero” ypoBHSI CJOXHOCTM B 3aBUCUMOCTUM OT IOJHOTHI M IPAaBWJIBHOCTU OTBETa
IIpUCBauBaeTCs 10 2 0aioB.

K 3agaHuio “BBICOKOTO” YpPOBHSI CJIOKHOCTHM OTHOCHUTCS PEIIEHHE CHUTYallMOHHBIX
3aa4. 3a BBINOJHEHHME 3aJaHUil “BBICOKOrO” ypOBHS B 3aBUCUMOCTH OT MOJHOTHl U
IIPaBUJIBHOCTH OTBETA MPUCBAaUBaETCs 10 3-X OaioB.

3anaHus “HU3KOr0” M “CpeqHEro” ypoBHEW CIIOKHOCTHU MPOBEPSAIOTCS aBTOMATUYECKU.
OTBeThI Ha 3aJ]aHKs “BBICOKOTO”’ YPOBHS IIPOBEPSIOTCSA B PYYHOM PEXUME.

Pacnipenenenne 3amaHuii 10 ypOBHSIM CIIOKHOCTH TIPEJICTABICHO B CIEAYIOLIEH
TadIuIe:

YpoBeHb baaa ITpouenTHoe Tun Bonpocos
CJIOKHOCTH coJep:xaHue
3a/1aHuA 3aaHuil
Hwuzkuii 1 50% - 3aJJTaHUS C BBIOOPOM OJTHOTO TIPABUIIBHOTO
OTBETa
Cpennuit 2 33% - MHO>KE€CTBEHHBIN BBHIOOD;

- BOTIPOCHI HA YIIOPSATI0OYMBAHUE WITH
YCTaHOBJICHUE MPaBUILHON
MOCIIEZI0BATEILHOCTH

Bricokwmit 3 17% - 3a]71a41, TIPEAYCMaTPUBAIOIIHNE Pa3BEPHYTHIN
OTBET

Kpurepuu orieHnBaHus HTOTOBOM MUCHbMEHHOUW paOOTHI:

Ouenka IIpoueHT BHINOJIHEHUSA
“OTINMYHO” 85-100%
“xoporo” 70-84%

“yIOBIETBOPUTEIHHO” 50-69%
“HeyIOBIETBOPUTEIHHO” MeHee 49%
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