MunuctepctBo oOpazoBanus u Hayku Pb
I'BIIOY «bypsiTckuit arpapusiii kojutemx uM. M.H.Ep6anoBay

Paccmotpen
Ha 3aceganuu [ILIK OI'CO u EH [7,5 pe Topa mno YP
TUCITUILINH / JIJT. Baz[MaeBa

Tpotokon Ne_/ ot 40 4 20251

IIpencenarens .Z{/é Z H.Bb.JIym0OyHoBa

KOMILJIEKT OONEHOYHBIX CPEACTB
0 00Imeo0pa3oBaTeIbHON JUCHUIIIHHE
OV/I. 13 BuoJsorus

r. Yinas-Yuao
2024 r.



KoMILIeKT KOHTPOJIBHO-O0I[EHOYHBIX CPEICTB pa3paboTaH Ha ocHOBe PeepaibHOro
rOCYZapCTBEHHOI0 00pa3oBaTeNbHOIO CTaHIApTa CPEemHEro MPOdeCcCHOHATLHOIO
oOpazoBaHus 10 crenuanbHOCTH 35.02.08 DieKTpOTeXHWYECKHE CHCTEMBEI B
arponpomsinuieHHoM Kkomiuiekce (AIIK) ot 27.05.2022 Ne 368 pabGoueii
IIPOrpaMMbl y4eOHOM NUCIUIIITHHB bronorus

Paspabotuuk(u): [IpemonaBarens ¢ )/ 2 Huxonaesa M.B.




COILEPKAHHUE

1. [TacopT OIIEHOYHBIX CPEJICTB MO JTUCHUILUIMHE K BHOTOTH .vvvvvvvveeiiiiii i, 2
2. O1ieHOYHBIEC CPEJICTBA MO TUCIHUIUTHHE «BHOTOTHSIN ..vvviviviveiiiiiii i 11
2.1. O1ieHOUYHBIE CPEACTBA TEKYIIETO KOHTPOJIS Mo aucuuiuinie «buonorusy ..... 11
2.1.1. 3aganus, HanpaBJICHHbIE HA CUCTEMATHU3aIIUI0 U 0000IIIEHHUE TEOPETUUECKON

1205 (0110] 010 22101712 QFUR TP PP P OTRPR TP 11
2.1.2. 3aganus, HarpaBJIeHHbIE Ha (POPMHUPOBAHKE WJIM MPOBEPKY 3HAHUM........... 15
2.1.3. 3aganus, HarpaBJIeHHbIE Ha (GOPMUPOBAHUE YMEHHUM U HABBIKOB ............... 19

2.2. O1ieHOYHBIE CpeICTBA PYOSKHOTO (TEMAaTHUYECKOT0) KOHTPOJIS IO UCITUTIIINHE
Ca )7 (a3 (o) 76 15 TSRO OPPPPPPP 35
2.3. OrleHOYHBIE CpEACTBA MPOMEKYTOUHOM aTTeCTalldd IO JIUCITUILINHE
) 7 (a3 (0 76 15 TSRO SRR 46



1. IMacmopT OLEHOYHBIX CPEACTB MO AUCHUILINHE «buosorus»

OrneHouHbIE CpeacTBa 1O OWONOTHMH TIPEAHA3HAYCHBI I TPOBEICHUS
TEKYLIEro, pyOeKHOTO (TeMaTUYECKOTr0) KOHTPOJISI U IPOMEKYTOUHON aTTeCTallUU
0 TUCIUIIIHE.

Koutpons u  olleHKa  pe3yJbTaroB  OOy4YeHUS  OCYIIECTBIISETCS
IpernojiaBaresieM B MpoIecce MPOBEICHUS MPAKTUUECKUX 3aHATUH U 1a00paTOPHBIX
paboT, TECTUPOBAHUS, & TAKKE BBITIOJIHCHHS OOYYArONTUMUCS WHIWBHUIYaTbHBIX
3aJlaHAl, MPOEKTOB, HCCIeAOBaHUN. Pe3ynbrarbl 00ydeHUs ONPEAENsIoT, YTO
oOyyaromuecs: JOJKHBI 3HATh, MOHUMAaTh U JEMOHCTPUPOBATH IO 3aBEPIICHUU
W3YUYEHHUS TUCIUTIIIUHBI.

st bopmupoBaHusi, KOHTPOJS U OLICHKH PE3yJIbTaTOB OCBOCHUSI YUeOHOMU
JUCLUILIMHBI UCTIOJIb3YETCS] CUCTEMA OLIEHOYHBIX MEPOIPUATUI, TPEACTABIISIONI A
co00Ol KOMIUJIEKC YYEeOHBIX MEPOIPUSTUH, COTJACOBAaHHBIX C PE3yJIbTaTaMU
oOyuenus u copmynupoBansbix ¢ yaetom @I'OC COO (npenMeTHbIe pe3yabTaThl
no auctuiinae) u ®I'OC CIIO.

CucrteMa OILIEHOYHBIX MEPOMNPUSITUN, CIPOSKTUPOBAHHAS MO JUCIUILIINHE
«buonorus», mpeAcTaBiieHa B NAaCMOPTE OLICHOUHBIX Cpe/iCcTB (Tabnuma 1).



Tabmuna 1

[TactiopT OIIEHOYHBIX CPEACTB MO AUCHUIUIMHE «buosorusy»

Pa3zgen 1

Kierka — cTpyKTypHO-pYHKIMOHAIbHAS eIUHULA KUBOI0

Pe3yabTarsl 00yyeHus

XapakTepu30BaTh CTPYKTYPHO-(PYHKIIMOHATIBHYIO OpraHU3alUI0 KJIETKA HAa OCHOBE HAOIIOICHUS

OuenovyHoe MmeponpusiTue
pPYOexHOro (TeMaTH4€eCKOro)

KontponsHas padora “MoieKkyspHbIi ypOBEHb OpraHU3alUH KUBOTO”

KOHTPOJIA
OneHo4yHoe MEepPOIPUATHS TEKYIIEro
Tema Pe3yabTaThl 00y4eHuUs1 10 TeMaM 1 ponp ym OueHovHbIe cpeacTBa
KOHTPOJIA
Tema 1.1 OnuceiBaTh METOABI UCCIIENOBAHUA HA | 1. 3amonHenue TaOJIULbl C OITUCAHUEM 1. Ta0aue! ¢ omMcaHueM METOIOB

buonorus xak
HayKa

MOJICKYJISIDHOM U KJICTOYHOM YPOBHC

METOJI0B MUKPOCKOITUPOBAHUS C UX
JOCTOMHCTBAMHU U HEAOCTAaTKaMH

2. 3anonHeHue Tabnuibl «BKiajg y4eHbIX B
pa3BuUTHE OMOJIOTUM

MHKPOCKOIIUPOBAHUS C UX
JOCTOMHCTBAMH M HEIOCTaTKaMH
2. Tabnuna «Bxman yuyeHbIX B
pa3BUTHE OMOJIOTUM

Tema 1.2
CtpyKTypHO-
(byHKIMOHATBHA
ST OpraHu3aIUs
KJIETOK

Pa3nuuate cylecTBeHHbIE MPU3HAKU
CTPOEHHUSI KJIETOK OPTaHU3MOB Pa3HbBIX
LapCTB KUBOW IPUPOIBI

[TpoBouTh HAOIIOIEHNE KIIETOUHBIX
CTPYKTYpP M UX U3MEHEHUH C TOMOIIbIO
MHKPOCKOTIa

1. OuenuBaemas 1UCKyccus 10 BOIIpocam
JAEKIUU

2. Pa3zpaboTka MEHTaJIbHOMN KapThl IO
KJIacCU(UKALIUU KIJIETOK U UX CTPOEHUIO Ha
IIPO- ¥ DYKapHUOTUYECKHUX U 110 LIAPCTBaM B
MUHU TpyTIax

3. BrinmonHeHue U 3ammuTa 1a00paTOpHbIX
pabor:

«CTpoeHHe KIETKH (pacTeHusl, )KUBOTHBIE,
rpulOBbl) U KJIETOYHbIE BKIIOYEHUS (Kpaxmal,

1. IlepedeHp BONPOCOB K OILIEHUBAaEMON
TMCKYCCHH

2. MeHTanbHas KapTa 1o
KJIacCU(PUKAIMK KJIETOK U UX
CTPOEHUIO Ha MPO- U DYKAPUOTHUYECKUX
¥ TI0 T[ApCTBaM B MHHH TPYIIIax

3. Otuetsl o nabopaTOpHBIM paboTam




KapOTHHOUIBI, XJIOPOILIACTHI,
XPOMOILITACTHI)»,

«[IpoHnIIaeMocTh MEeMOpPaHHI (I1JIA3MOJIN3,
JIETIIa3MOJTH3 )

Tema 1.3 Paznuyate cyniecTBeHHbIE TPU3HAKT 1. dpoHTaNbHBIN ONMpoc 1. Ilepedyens BONPOCOB K
CtpyKTypHO- CTPOEHHUSI KJIETOK OpraHu3MOB pa3Hbix | 2. PazpaboTka rioccapus (GpOHTATBHOMY OTIPOCY
(GYHKIIMOHATBH | HAPCTB KUBOM MPUPOIBI 3. Pemenue 3a1au Ha onpeencHue 2. I'noccapuii ¢ onpeneneHHbIM

bi¢ (DaKTOPBI Ornpenenars nocaea0BaTeIbHOCTh MOCJIeI0BATEILHOCTH HYKJICOTU IOB MepeYHeM TEPMHUHOB
HacneacTBeHHOC | HykieotuoB JIHK n PHK 3. 3amauu Ha onpeeaeHUue

TH MOCJIEI0BATEILHOCTH HYKJICOTHIOB
Tema 1.4 OnuceBaTh OCHOBHBIE 1. dpoHTaNBHBIN OMpoc 1. Ilepedenn BOIPOCOB K

OOMeH BELIECTB
1 IIpeBpaIlCHHe

OHCPICTUYCCKHUEC U IIJIACTUICCKHUEC
IIpOonIECChl KICTKHU (O6M€H BCIICCTB,

2. 3anoyiHeHUE CPAaBHUTEIILHON TaOJIMIIBI
XapaKTEPUCTHK TUIIOB OOMEHA BEIIECTB

(GpOoHTATBHOMY OIIPOCY
2. CpaBHuTenbHas TabIMIIA

SHEPTUH B XeMO-, JOTOCHHTE3) XapaKTepUCTHK TUIIOB OOMEHa
KIIETKE BELIECTB

Tema 1.5 XapakTepHu30BaTh KU3HEHHBIN LUK 1. O6cyxaeHne o Borpocam JeKIUH 1. Ilepeuens BOonpocoB isl
JKu3HeHHbIN KJIETKU 2. Pa3paboTka 1eHTbl BpEMEHU KU3HEHHOTO | 00CYXKIeHUs

UK KJIETKH.
Muro3. Meiio3

IIUKJIA

2. Jlenta BPEMCHH KU3HCHHOI'O TUKJIa

Paznea 2

Crpoenne 1 pyHKIHH OPraHU3MAa

Pe3yabTaThl 00yueHus

HpOFHO3I/IpOBaTI) BO3HHMKHOBCHHE IIPU3HAKOB B XO0JA€ HHANBUAYAJIIBHOT'O Pa3BUTUA U

PAa3MHOXKCHUA OPraHU3MOB

OueHoyHoe MeponpusiTue pyoe:;KHOro (TeMaTHYeCKOro)

KOHTPOJIS

KonTtponbhas padora “CtpoeHue u GpyHKIIMH Opranuzma’”




OIIeHO'lHOC MEPONPUATHA TEKYLIECT0

Tema Pe3ysabTarnl 00y4eHus o TeMaM OueHo4YHbIE CpeICTBA
KOHTPOJISA
OnuceIBaTh CTpOEHME U B3aUMOCBA3b | 1. OnileHnBaeMas JUCKyCCHs 1. [lepeyeHr BOpOCOB K
YacTeil MHOTOKJIETOYHOTO opranu3mMa | 2. Pa3paboTka MEeHTaJIbHOW KapThl TKaHEH, OLICHUBAEMOM JUCKYCCUU
OpraHoB U CUCTEM OpraHOB OPraHU3MOB 2. MeHTasbHas KapTa TKaHeu,
Tema 2.1 (pacTeHus1, )KUBOTHbIE, YEJIOBEK) C KpaTKOu OpraHOB ¥ CUCTEM OpPraHOB
Crpoenue XapaKTePUCTUKON UX (PYHKLUI OpPraHu3MOB (PacTeHMsI, )KUBOTHBIE,
opranusma 3. [loaroroBka u NpeaCTaBIE€HNUE YCTHBIX YeJIOBEK) C KPaTKOU
COOOLIEHUH C Mpe3eHTauueil (MMMYHHTET, XapaKTePUCTUKON UX (PYHKLUI
MH(pEKIMOHHBIE 3a00JI€BaHNs, HUJIEMUH, 3. Ilpe3enTanus u ycTHoe
BaKLMHAIINA) COOOLIEHHE COTTIaCHO MEPEUHIO TEM
Tema 2.2 XapaxkTepu3oBaTh CIOCOObI 1. ®poHTaNBHBII OIpOC 1. Ilepeyens BOIIPOCOB K
Dopmbl Pa3MHOXKEHHUS 2. 3anoJHeHHe TaOJIULBI C KPAaTKOM (bpoHTaIBLHOMY OIIPOCY
Pa3sMHOXEHUS XapaKTEPUCTUKON U IpuMepaMu Gopm 2. Tabnuua ¢ KpaTkou
OpPraHHU3MOB Pa3MHOKEHUSI OPTraHU3MOB XapaKTepUCTUKON U IPUMEpaMHU
¢dhopM pa3MHOKEHHUSI OPTaHU3MOB
Tema 2.3 OrnuceIBaTh CTAIUU OHTOTCHE3A 1. Pa3zpaboTka JIEHTHI BpEMEHU C 1. JIenTa BpeMeHH C
Ontorenes KUBOTHBIX U 4EJIOBEKA XapaKTEPUCTUKOM ITarloB OHTOI€HE3a XapaKTepUCTHKOM 2TanoB
pacTeHui, OT/IEJIBHOM T'PYIION JKMBOTHBIX U YEJIOBEKA OHTOT€HE3a OTAEIBbHOU IPYIIION
KUBOTHBIX U 10 MUKPOTpYIIIaM KUBOTHBIX U 4EJIOBEKA TI0
YesioBeKa 2. Tect/ompoc MUKpOTpyIam
2. Bonpocs! i Tecta/Ilepeuens
BOIPOCOB K OIIPOCY
Tema 2.4 OnucelBaTh 3aKOHOMEPHOCTH 1. ®poHTaNBHBII OIIPOC 1. Ilepeuens BOmpocoB Kk
3aKOHOMEPHOCT | HACJIEJICTBEHHOCTH U U3MEHUYUBOCTH 2. Tect o Bompocam JeKIUU (bpoHTaIBHOMY ONPOCY

M HaCJICAOBaHUA

OHpCI[CJBITL BCPOATHOCTDH
BO3HHKHOBCHUS HACJICICTBCHHBIX
IIPpHU3HAKOB IIpHU MOHO-, U-,

3. Pemcnue 3ala4 Ha OIIPCACIICHUC
BEPOATHOCTU BOSHUKHOBCHHA
HACJICACTBCHHBIX ITPHU3HAKOB IIPpYU MOHO-, -,

2. Bonpocs 1 Tecta
3. 3a1auu Ha OMNpeeIeHne
BEPOSITHOCTH BO3HUKHOBEHHUS




MOJIMTHOPUIHOM M aHATTU3UPYIOIIEM
CKpELIMBAaHUU

MOJIMTUOPUIHOM U aHATIU3UPYIOIIEM
CKpEIIUBAHUU, COCTABIICHNE T€HOTUITNYECKUX
CXEM CKpEIMBaHUs

HACJIEJICTBEHHBIX IPU3HAKOB IIPU
MOHO-, TU-, IOJINTUOPUIHOM U
AQHAIN3UPYIOIIEM CKpEIIMBaHUH,
COCTABJICHUE F'€HOTUITNYECKUX CXEM
CKpEILMBAHUSA

Tema 2.5 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonmpocsl u1st Tecta
CremieHHoe HACJIEACTBEHHOCTH X U3MEHYNBOCTH 2. Pa3pabotka rioccapus 2. I'noccapuii, ¢ onpeeieHHbIM
HacJIeIOBaHHE OnpenensiTh BEpOSITHOCTh 3. Pemenue 3aa4 Ha ompezesieHue NepeYHEM TEPMHUHOB
MIPU3HAKOB BO3HHKHOBEHHUS HACIEICTBEHHBIX BEPOSTHOCTH BO3HUKHOBCHUS 3. 3agauu Ha ompeeeHre
MIPU3HAKOB TIPU CIETUICHHOM HACJICJICTBEHHBIX TIPU3HAKOB MIPU BEPOSTHOCTH BOSHHKHOBCHHSI
HacJIeI0BaHUH CLIEIIJIEHHOM HAacJIeA0BaHUU, COCTaBJICHUE HACJICJICTBEHHBIX MTPU3HAKOB MPH
TCHOTUITMYECKHUX CXEM CKPEIIUBAHUS CLIEIVIEHHOM HACJICI0BaHMH,
COCTaBJICHUE TEHOTHIINYECKUX CXEM
CKPEIIMBAHHUS
Tema 2.6 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Borpocsr y1st Tecta
3aKOHOMEPHOCT | HACJIEICTBEHHOCTU U U3MEHYMBOCTH 2. Pemienue 3a7a4 Ha onpeiesieHHuEe TUTIA 2. 3agauu Ha ompeeNieHNe TUTa

1 UBMCHYHUBOCTHU

OHpe,I[CJ'IHTL THUII MyTalluU IIpUu
nepeaaduc HaCJICACTBCHHBIX MPU3HAKOB

MyTallM [IPU Nepeaaye HacleICTBEHHBIX
MPU3HAKOB, COCTaBICHUE TEHOTUITUYECKHUX
CX€M CKpeLIMBaHus (110 rpyIIaMm)

MyTalllu IIpH Neperade
HACJIEICTBEHHBIX MPU3HAKOB,
COCTaBJIEHUE T€HOTUIIHYECKUX CXEM
CKpelrBaHus (110 rpyram)

Pa3zngen 3

Teopus 3BoJTIOUUHA

Pe3yabTaT 00yuenus

ApryMeHTHpPOBATh HEOOXOAUMOCTH COXPaHEHUSI MHOT000pa3usi OPraHU3MOB C LIEJIbI0 OEPEKHOTO
OTHOIIEHUS K OKPYXKAIOIIEH cpelie

OueHnouyHoe meponpusiTue
PYOeKHOro (TEeMAaTHYeCKOr0)

KOHTPOJIS

KonTponbHas pabota “Teopernyeckue acreKTsl 3BOJIOLNN KU3HU Ha 3emiie”




Pe3yabTarnl 00yyeHus no

OueHoyHOE MePONIPUATHS TeKYIEro

Tema OuneHoYHBIE CpPeICTBA
TeMaM KOHTPOJIS
Tema 3.1 XapakTepr30BaTh Npeanocbulku | 1. @poHTaNBHBINA ONpOC 1. Ilepeuenp BOpoCoOB K
Hctopus U JIBUXKYIINE CUJIIBI 2. Pa3zpaboTKa JIeHThl BpeMEHU (bpoHTaTBHOMY OIIPOCY
3BOJIFOLIMOHHOTO BO3HMKHOBEHUSI MHOTOOOpa3usi | pa3BUTHUS 3BOIIONMOHHOTO YUECHUS 2. JleHnTa BpeMEHH pa3BUTHS
y4eHHUsl. BUJIOB 3. CocraBieHue rioccapus 9BOJIFOLIMOHHOT'O YUYEHHUS
MukposBontonus 3. I'moccapwii ¢ onpeneneHHbIM
[epEeYHEM TEPMHHOB

Tema 3.2 XapaxkTepu3oBath npeanocbuiku | 1. OueHuBaemas 1McKyccus 1. Ilepeyenp BOIIPOCOB K
Maxkpo3BOIIOIHSL. U JIBUXKYIINE CUJIIBI 2. Pa3paboTka rioccapusi TEpMUHOB OLIEHMBAEMO TUCKYCCUU
Bo3nukHOBEeHME BO3HMUKHOBEHUSI MHOTOOOpasusi | 3. poHTaIBHBIN OMPOC 2. I'noccapuii ¢ onpeneaeHHbIM
U pa3BUTHE BUJIOB 4. IToaroToBKa U MpejcTaBlIeHUE [epEeYHEM TEPMHUHOB

JKA3HU Ha 3emiie

YCTHOI'O COO6HIGHI/I$I H JICHTBI BPpCMCHU
BO3HUKHOBCHUA U PA3BUTHA KUBOTHOT'O
H paCTUTCIIBHOTO MUpa

3. JlenTa BpemeHun
BO3HHKHOBEHUS U Pa3BUTHS
’KMBOTHOTO M PaCTHUTEILHOTO
MHpa ¥ YCTHOE COOOIIeHHE

Tema 3.3
IIpoucxoxaenue
YeJI0BEKa —
AHTPOIIOT€HES

XapakTepu30BaTh MPEANOCHUIKA
Y JIBHOXKYIIIAE CHUIIBI
BO3HUKHOBEHHUS MHOTO00pa3us
BHUI0B

1. ®poHTaNBHBII ONIPOC

2. Pa3paboTka JeHT BpeMeHHU U
MEHTAJIbHBIX KapT Ha BHIOOD:
“BOJTIOIHST COBPEMEHHOTO YeJIOBeKa ™,
“Bpems 1 IyTH pacCcelIeHus 4eI0BEKa
o ianere”’, “Bnusaue
reorpaduueckoit cpebl Ha
Mophooruo u GU3NOIOTHIO
yenoBeka”’, “YenoBeueckue pachl’,
o0cyxaeHne

1. Ilepeuens BOpocoB K
(pOHTAIIBHOMY OIIPOCY

2. JlenTa BpeMeHU UiIu
MCHTaJIbHas KapTa Ha BBI60p u3
MepevHs




Pa3znen 4

IKoJaorus

PesyabraT 00yuenus

ApryMeHTHpOBaTh HEOOXOIUMOCTh COXPAHEHUSI MHOTOO0pa3Hs OPraHu3MOB C IIETTbI0 OEpPEeKHOTO
OTHOLLICHMS K OKPY’KaloLIel cpeze

OueHo4yHoe MeponpusiTHE
PYOexHOro (TeMaTH4eCKOro)

Kontponbnas padota “TeopeTrndeckue acCeKThl 3KOJIOTUN

KOHTPOJIA
OneHo4yHOe MEPONPUATHA TEKYIIEro
Tema Pe3yabTaThl 00yyeHHs 10 TeMaM 1 ponp yu OueHoYHBbIE CpeICTBA
KOHTPOJIA
Tema 4.1 OnuceIBaTh CBA3b MEXKIY Tect no sxonoruueckum akropam u cpegam | Borpocs! s recta
DKOJIOrH4ecKHe OpPraHU3MOM U CPENIOi ero KU3HU OpPraHU3MOB

(haKTOpHI U CpeIbI
KU3ZHU

oOuTanusg

Tema 4.2 OnuceIBaTh CBA3b MEKIY 1. CocraBneHue cxeMm KpyroBopota BemecTs, | 1. Cxembl KpyroBopoTa BEIIECTB,
[Homysanus, OpraHU3MOM U CpeJloil ero MCIIOJIb3YSl MaTepUallbl JIEKIIUU UCIIOJIB3YS MaTepHalIbl JIEKIIUU
cooO1iecTBa, oOuTaHus 2. Pemenue npakTUKO-OpUEHTUPOBAHHBIX 2. IIpakTHKO-OpHUEHTHPOBAHHBIE
9KOCHCTEMBI VYcraHaBIMBaTh CBA3b CTPYKTYPBI M | PACUETHBIX 3aJaHUH 10 MIEPEHOCY BEIECTBA U | paCYETHBIE 3a/1aHMS 110 IIEPEHOCY
CBOICTB 9KOCHUCTEM HHEPrUM B 3KOCUCTEMAX C COCTaBJIECHHE BELIECTBA U YHEPTUU B DKOCHCTEMAX
TpOPUYECKUX IIeNel U MUPaMKI OMOMACChl U | C COCTaBJICHHE TPOPUUECKUX TeTnei
SHEPrUu U mUpaMu]i OMOMacchl U SHEPTHH
Tema 4.3 OnnceIBaTh CBSI3b MEKIY 1. OuenuBaemMas TUCKYyCCHS 1. IlepeyeHs BOIpOCOB K
buocdepa - OPraHu3MOM U CPEION €ro 2. Tecr OLICHUBAEMOM TUCKYCCUU
riodanpHas oOuTaHus 3. PemreHne npakTMKO-OPUEHTUPOBAHHBIX 2. Bonpocsr s Tecta
9KOJIOTMYECKas YcTaHaBIMBaTh CBS3b MEXY pacueTHBIX 3a7a4d Ha onpeneneHue miuomwaau | 3. IlpakTuko-opueHTHpPOBaHHBIE
cucTema CTpyKTypamMu ouocgepsl HAaCaXJACHUH JJI1 CHUKEHUS KOHIICHTPALlUH pacyeTHbIE 3a/1a4M Ha ONpEIEICHUE

ILIOIIANA HACAXKICHUN IS




YIJIEKUCIIOTO Ta3a B aTMOC(epe CBOCTO
pETHOHA TPOKUBAHHUSI

CHUYKEHUS KOHIICHTPALUU
YIJIEKUCIIOro ra3a B atMocdepe
CBOEr0 PEruoHa MPOKUBaHUS

Tema 4.4 Binusaue
AHTPOIIOTE€HHBIX
¢akTopoB Ha

o6uochepy

OnwuceiBath rnodaibHbIe U
PETHOHAIBHBIC YKOJIOTHIECKUE
po0JIEMBI U ITYTH UX
MUHUMH3ALIU

[IpemaraTe criocoObI IEUCTBUS TIO
0e30I1acCHOMY TIOBEJICHHIO U
CHIDKEHHIO BIIUSTHHSI YeJIOBEKa Ha
NPUPOIHYIO CPEIY

Br10upate MepsI A1t COXpaHEeHUs
O6uopazHooOpaszus

1. Tect

2. Pemienne npakTHKO-OPUEHTUPOBAHHBIX
pacUeTHBIX 3aJJaHU 110 COXPAHEHUIO
MIPUPOJIHBIX PECYPCOB CBOETO PErMoHa
HpO)KI/IBaHI/IH

1. Bonpocsl uist Tecta

2. ITpakTUKO-OpUEHTUPOBAHHbBIC
pacyeTHbIE 3a/1aHus 10 COXPAHEHUIO
IMPUPOJIHBIX PECYPCOB CBOETO
peruoHa npoKUBaHUs

Tema 4.5 Bnusinue
COLIMAJIBHO-
HKOJIOTHIECKUX
¢bakTopoB Ha
3/I0POBHE YETIOBEKA

NHTepripeTupoBarh pe3yabTaThbl
IPOBEJEHHOT0 OMOIKOJIOTHYECKOTO
HKCIEPUMEHTA C MCIIOIb30BAHUEM
KOJIMYECTBEHHBIX METOOB

1. OuenuBaemasi AMCKyccUs

2. BeInosHeHHsI MPaKTUYECKUX 3a/1aHUi:
“OrnpezesieHre CyTOYHOTO paliioHa
MMUTaHUuS ",

“Coznanue UHIMBUYaIbHOM MAMSATKHU 110
OpraHu3aluy palMoOHAIbHON (PU3NUECKOM
AKTUBHOCTH

3. BeimonHeHue nabopaTtopHoil paboThl Ha
BBIOOD:

"VMcTBEeHHas paboTOCOCOOHOCTR",
"BnusHue abuotnueckux (pakTopoB Ha
4eJI0BEKa (HU3KHUE U BBICOKHE TEMIEpaTypsl)"”

1. [lepeuenb BOpocoB Kk
OLICHUBAEMOH TUCKYCCUU

2. 3aiaHus NpaKTUYECKUX paboT
3. Otuer no nabopatopHoit pabote

Pasznen 5

BbuoJjorus B :XKU3HHU




Pe3yabraTt 00yyeHus

AHaJII/I3I/IpOBaTb OTUYCCKUC ACIICKTBI COBPEMCHHBIX I/ICCJIGIIOBaHI/IfI B 00J1aCTH OMOTEXHOJIOTUU U
TeHETHYSCKHUX TEXHOIOTHH

OuneHouyHoe MeponpusiTue
PYOe:KHOro (TEMATHYECKOr0)

[IpencraBienue pe3ynbTaTOB pEHICHUS KeHCOB (BBICTYIICEHUE C MIPE3EHTAIUEH )

KOHTPOJIs
OueHo4YHOE MEePONIPUATHSA TEeKYIEro
Tema Pe3yabTaThl 00yueHHs 10 TeMaM ponp y OueHouHBIE CpPeICTBA
KOHTPOJIA
Tema 5.1 AHanM3upoBaTh ITUYECKUE ACTIEKTHI Brinonnenue keiica Ha aHanu3 uHQopMaIu o | 3agaHue Keiica

buorexHonoruu B
SKA3HU KaKI0r'0

COBPEMEHHBIX UCCIIEAOBAaHUMN B 00J1aCTH
OMOTEXHOJIOTMU U TEHETUUYECKUX
TEXHOJIOTUN

HAaYYHBIX JOCTHIKCHHUAX B obractu
T'CHCTUYCCKUX TGXHOHOFHﬁ, KJICTOYHOM
HWHXXCHCPUH, ITHMIICBBIX OMOTEXHOJIOI U

Tema 5.2.1 AHaJIM3UPOBATH ITUYECKHUE ACTIEKTHI Brinonnenue kelica Ha aHanu3 nHGoOpMaluu 0 | 3amaHue Keica
buoTtexHonoruu B | COBpeMEHHBIX HCCIEA0BaHUN B 00JIacTH Pa3BUTUU TPOMBINIJICHHONW OMOTEXHOIOTHIA

MPOMBIIIIICHHOCT | OMOTEXHOJIOTUM U TEHETHYECKUX

" TEXHOJIOTUH

Tema 5.2.2 AHanM3MpOBATh STUYECKUE ACTIEKTHI Brimonnenue keiica Ha aHanu3 uHpopMalu o6 | 3agaHue Keiica
CoumanbHo- COBPEMEHHBIX UCCIIEA0OBAaHUMN B 00J1aCTH ATUYECKUX aCMEKTaX Pa3BUTHsI OMOTEXHOJIOTHMA

ITHYECKHE OHMOTEXHOJIOTHH U T€HETHYECKUX

aCIEKThI TEXHOJIOTUH

OHMOTEXHOJIOTHI

Tema 5.2.3 AHaJIM3UPOBATH ACMTEKTHl COBPEMEHHBIX Brimonnenue ketica Ha aHanu3 nHGopmaiuu 06 | 3amaHue kKeiica
buortexHonoruu u | uccneaoBaHU B 00JaCTH OMOTEXHOJIOTUHN | ITHUECKUX aCTEeKTaX Pa3BUTHS OMOTEXHOIOTUH

TEXHUYECKHUE 1 T€HETUYECKUX TEXHOJIOTUI

CHCTEMBI
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2. OHeHO‘IHbIe CpeacTrea mo IMCIUIlJINHE «bunoaorus»

OneHo4HbIE MEPOIIPUSATHS TEKYIIET0 KOHTPOJIS (THIIBI):
3ajannsi, HAaNPaBJIEeHHbIE HA CHCTEMATU3ALMIO U 000011IeHue
TeopeTu4ecKoil uHgopmMaumu:
- 3aroJHEHUE TaOIuIl
- pa3paboTKa JEHThl BPEMEHU
- pa3paboTka rioccapus
- pa3paboTKa MEHTAJIbHOU KapThl

3aganus, HanpaBJieHHbIe HA GopMUpPOBaHMe WM NPOBEPKY 3HAHUIA:
- TecT
- OllEHHMBaeMasi JUCKYCCHS
- (ppoHTaNBHBINA OIIPOC
- 00Cy>KJeHue 1o BOIpocaM JIEKIIUU (BCTpedaeTcs y Hac TOJIbKO 1 pas)
- YCTHBIE COOOIIIEHHUS C MTPE3CHTalUEH

3agaHus, HaNpaBJieHHbIe HA (opMHUPOBaHHE MPAKTHYECKUX YMEHHU
U HABBIKOB
- nabopaTtopHas paboTa
- pelieHue 3a1a4d
- TIPaKTUKO-OPHEHTHPOBAHHBIE PACUECTHBIC 3a/1aHUS
- Ke#c Ha aHayiu3 MHGOpMALIUH
- yueOHO-UCCIIe0BaTENbCKUNA TPOEKT

2.1. OueHouyHble CPeACTBA TEKYIIEro KOHTPOJS MO JAUCHHUIINHE
«buosorus»

Tekylmuii KOHTPOJb PE3yJbTaTOB OOYUYEHHS MOXKHO OCYIIECTBIISITh
pPa3IMYHBIMA METOJAMU M C MOMOIIBI PA3JIUYHBIX OLICHOYHBIX cpeactB. 1o
aucuuiuiiHe  «buosiorus» B KauyecTBE  CPEACTB  TEKYLIETO  KOHTPOJISA
MPUMEHSIOTCS  3aJaHusi B TECTOBOM (opMme; TaONMIIBI, BHU3yaIH3aIUs
TEOPETUYECKOT0 MaTepuasiia B ¢opmare JCHThl BPEMEHU U MEHTAJIbHBIX KapT;
pElIeHUE KEMCOB U JAPYyrue OLUECHOYHbIe Marepuainbl. Huxke npuseneM npumepsl
HEKOTOPBIX U3 HUX.

2.1.1. 3aganus, HAaNpaBJIeHHbIE HA CUCTEMATU3ALUIO U
00001IeHHMe TeopeTHYecKOo nHpopManuu

1. 3anogHeHnue TA0JUILI

HasBanne TeMbI buosnorus xak Hayka

Pe3yabTaTt 00yuyeHusi mo teMe | OnucbiBaTh METOABI UCCIEAOBAHUS HA MOJIEKYJISIPHOM U

11



KJIETOYHOM YPOBHE

O0mme KOMNeTEHIHH OK 01, OK 02, OK 04

@opmyTHPOBKA 3aJaHHUSA: 3aMI0IHUTE Ta0IUy “Bkiaa ydyeHbIX B pa3BUTHE
ouonorun”, ykazaB yueHOTO, BPEMEHHOM MepHroJ] padOThl HaJl OTKPHITUEM U
JATE KPATKYIO XapaKTEPUCTUKY OTKPBITHUSA, UCIIOIB3Ysl MaTEpUa JICKLUH,
yueOHUKa, HHbIE UICTOYHUKN HH(POPMAIIHH.

Ta6numa — Bkitaa ydeHbIX B pa3BUTHE OMOJIOTHH

Yuenslii Bpemennoi Kpatkas xapakrepuctuka paboThl y4€HOTO
1IepUoz

Kputepun ouieHMBaHus 3a/1aHHUS:

“S5” - Ta0MIIa BBIIIOJIHEHA B IIOJITHOM 00BEME

“4” - B X0J1€ 3aMoHEHUS TaOJIUIbI MaTepral OTPAXKEH HE MOJTHOCThIO, UMEIOTCS
HE3HAYUTEIbHBIE HETOYHOCTH, HEI0YETHI

“3” - B X0J1€ 3aMoTHEHUS TaOJIUIbI MaTepual OTPAKEH HE MOJTHOCThIO, HMEIOTCS
3HAYUTEIbHbIE HETOYHOCTH, HEI0UYETHI

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

2. Pa3pa0oTka JeHTbl BpeMeHH

Ha3Banue TeMbl OHTOreHe3 JXMBOTHBIX U YEJIOBEKa
Pe3yabTar 00yueHusi mo OnuceIBaTh CTAUH OHTOT€HE3a JKMBOTHBIX U
TEME YeJIoBeKa

O0mue KOMNIeTeHIUN OK 02, OK 04

DopMyJTHPOBKA 3aJaHUS: CO3/IAITE JICHTY BPEMEHH, OTPAKAIOIIYIO
ATallbl OHTOTE€HE3a OTACIbHOM IPYNIIbI )KUBOTHBIX WUJIM YEJIOBEKA C KPaTKOU
xapakTepucTukoil. HazBanus craguii JOMKHBI OBITH PACIIOIOKEHBI B
XPOHOJIOTUYECKOM MOPSIIKE, OCHAIIEHBI KPATKUM OMMCAHUEM OCHOBHBIX
M3MEHEHH, MPUJIOKEHBI PUCYHKHU. 3a/IaHUE BBITIOJIHAETCS B MaJbIX rpymnmax (3-
4 yenoBeka)
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3. Pa3zpaboTka MeHTAJIbHOW KapThI

Ha3BaHue TemMbl CrpoeHue opranu3ma
Pe3yabTaT 00yyeHHs M0 OnuceIBaTh CTPOSHUE M B3aMMOCBSI3b YacTeH
TEME MHOTOKJICTOYHOTO OpraHu3Ma
O0mme KOMIETEeHIUN OK 02, OK 04

@®opmyIMpoBKa 3aJlaHUsl: COCTaBbTE MEHTAJIbHBIE KapThl IO
KjaccuduKanuyu TKaHEW, OpraHoB M CHUCTEM opraHoB. B kapre oTpaszute
0COOCHHOCTH CTPOCHHMS, QYHKIIUN 00BEKTOB. BBl MOXKeTe 00BEeIUHATh 0O bEKTHI
0 BBITOTHAEMOUN (PYHKIIUU UM 110 CUCTEME OPTaHOB.

[Ipu BBITIOJIHEHUH CTYJEHTHI PACTIPEIEIISIOTCS Ha Majble TpyIibl (1o 2-3
YyeloBeka).  3ajaHue  sABIsAETCA  Npo(decCHOHaTbHO-OPUEHTUPOBAHHBIM.
CryaenTsl, o0yJaromuecs: npodeccuu/cnenuaibHOCTH CBA3aHHON ¢ 00BEKTOM
m3yueHus “‘Pactenus” pa3pabaThIBalOT MEHTAJIBHYIO KapTy IO CTPOECHUIO
OpraHu3Ma pacTeHuil (TpyIIbl MOXHO pa3JeIuTh MO OTAEIaM PACTCHHIA:
MOXOBHJIHBIE,  IUIAyHOBUJHBIC,  XBOIIEBHIHBIC,  IMAIIOPOTHUKOBUIHBIC,
rOJIOCEMEHHBIE, MOKPBITOCEMEHHBIE). CryneHTsl, oOy4aroniecs
npodeccuu/crnennarbHOCTH CBSI3aHHOM C 00beKTOM H3yudeHus ‘KuBoTHbIE”
pa3pabaThiBalOT MEHTAJIBHYIO KapTy IO CTPOEHUIO OpraHu3Ma >KUBOTHBIX
(rpynmbl  MOXKHO Pa3feUTh IO THUIAM M KjlaccaM J>KUBOTHBIX. THIIBIL:
KUIIIEYHOTIOJIOCTHBIE, TUIOCKUE YEPBH, KPYIJIbIE YEpPBH, KOJbYaThie YEPBH,
MOJITIOCKH, WwieHncToHorue. Kimacchl: XpsiieBbie pblObl, JIomacTenepbie phiObI,
aMmpuOum, mpecMpIKaloOmMKecs, MNTUIBL,  MIeKonuTarmme). CTyIeHTHI,
obOyuarommmecss PoQeccrur/CeuaIbHOCTH CBSI3aHHOW ¢ OOBEKTOM H3YUYCHUS
“YenoBek” pa3pabaThiBalOT MEHTAJbHYI0 KapTy IO CTPOCHHUIO OpraHu3Ma
YeJI0BEeKa.

[Ipu pa3paboTke peKOMEHIYEeM UCIOIb30BATh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WM IPYTrOTO MHCTPYMEHTA JJISI CO3/IaHUS MCHTAJIbHBIX KapT.

[Ipumep yacTh MEHTAIIBHOMN KapThI:

Cepae4YHO-COCYANCTaA CUCcTeMa

nyvweson
HeAyAOUYHO-KMILEYHBIA TPAKT

KMLLEYHMNK ABEHAOLATMNEPCTHAA KMLLKA

Kpurepnun onieHMBaHNs MEHTAJIBbHON KapTBhI:
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https://www.mindmeister.com/
https://app.mindmup.com/

«5» - 8-9 6am0B; «4» - 7 6a/10B; «3» - 5 0a/LI0B

3 6aa 2 0as1a 1 6aan
Conep:xanue WNudopmanus WNudopmanus WNudopmanus
IIpeJICTaBJICHA B IpeJiCTaBjIeHa, HO npeicTaBiIeHa
MOJIHOM 00beMe MMEIOTCSl HETOUHOCTH | YaCTUYHO
I'paduueckoe MHorocrynenuaras MHorocrynenuaras [IpocTolt «mmay4ok»
odopmiieHHEe KAPTHI | KapTa ¢ J00aBJIEHUEM | KapTa

KapTUHOK, 3HAKOB.
Hcnoap3oBanne
Pa3HBIX IIBETOB Ha
OIIPENEICHHBIX
BETBIX.

Jlekcuko-
rpaMMaTu4ecKoe
odopmiieHue

Kapra He conepxut
OIIMOOK M OITEYaTOK

Kapra He conepxut
rpyObIX
IrpaMMaTHYECKUX
OILIMOOK MJIH
OTIEYaTOK, KOTOPBIC
ObI OTBJICKAJIN
BHUMAaHHE YUTATENIS
OT COJEPIKAHMS

Kapra cogepxut Tak
MHOT0 IpyOBIX
rpaMMaTH4YeCKUX
OoImMOOK U OIIeYaToK,
4TO €€ Cofiep KaHue
TPYAHO
BOCIIPUHUMAETCSI

4. Pa3zpabortka rioccapus

Ha3Banune TeMbI

CrpyKkTypHO-(hYHKIIMOHATBHBIE (PAKTOPHI
HACJIEICTBEHHOCTH

Pe3yabTaT 00yuyeHus mo reme

OnuceiBaTh 3aKOHOMCPHOCTHU HACJICACTBEHHOCTH 1

U3MCEHYUBOCTHU

Oo0ue KoMneTeHI

OK 01, OK 02

®opMyJIMPOBKA 3aJaHUsI: COCTABbTE INIOCCAPUI C ONPEENEHUSAMH 110 TeMe ~ CTpYyKTypHO-
(GyHKIIMOHATIbHBIE (DAKTOPHI HACIEACTBEHHOCTH ~, UCIOJIB3YSl MaTepUabl JIEKIIH,

y4eOHUKHU, CIIOBApH.

IIpuMepHBIi NepeYeHb TEPMUHOB:
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AnbTepHaTUBHbIE IPU3HAKU
AnnenpHbBIC TEHBI
HeannensHbie TeHbI
JIOMUHAHTHBIN TPU3HAK
PeneccuBHBIN pU3HAK
['oMO3UTOTHBIN OpraHu3M
I'eTepo3uroTHseIi Opranusm
I'enoTnn

deHoTHI

JluruOpuiHOE CKpEIIMBaHUE
Ywucras mTuHAS

['ubpun

HacneacrBeHHOCTH
M3MeH4YnBOCTh

2.1.2. 3apanns, HanpasJieHHble HA (OpPMHpPOBaHME WM TNPOBEPKY

3HAHUU

1. D®poHTAJIBHBIH 0NPOC

Ha3Banune teMbI

Hctopus 3BOIFONMOHHOTO y4eHHsI. MUKPO3BOIOLHS

Pe3yabTaT 00yuyeHus mo reme

XapaKTepI/IBOBaTB IMPEATIOCHUIKH U IBUKYIIHUE CUJIIbI
BO3HHUKHOBCHU MHOFOO6paSI/I${ BUJI0B

O01me KOMIeTeHIMT

OK 02, OK 04

IIpuMepHBbIH NepedYeHb BONPOCOB K GPOHTAIBLHOMY ONPOCY

el N =

Kputepun onieHnBaHus:

«5» - OTBET NOJIHBIN, PA3BEPHYTHIN

KaxkoBbl cuiibHBIE U c1abble CTOPOHBI CUCTEMBI oprannyeckoro mupa K. Jluaues?
CdhopmynupyiiTe OCHOBHBIE MOJIOXKEHUS dBOMOLMOHHON Teopun JK. b. Jlamapka.
[Tepeuncnure npeanoCchIKM BOSHUKHOBEHHUSI TAPBUHU3MA

[Iepeunciure OCHOBHBIE TIOJIOKEHUS CHHTETUYECKON TEOPUHU IBOJIIOLUU

«4» - OTBET JOCTATOYHO IOJIHBII, HO €CTh HETOUYHOCTHU
«3» - OTBET KpaTKUH WK ¢ TPyObIMH OIIMOKaMHU
«2» - OTBET HEBEPHBIN WJIN OTCYTCTBYET

2. IloaroroBKa yCTHBIX COOOLICHHUI C MPe3eHTalHeH

HasBanune TeMbI

I'eneTnka yemoBeka

PesyabTaT 00yueHus mo teme

OnuceBaTh 3aKOHOMEPHOCTHU HACJICACTBCHHOCTHU U
N3MCHYNBOCTH
OHpCI[eJ'IﬂTB BO3MO>XHO€ BO3ZHUKHOBCHHEC
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HaCJICACTBCHHBIX MMPU3HAKOB

O0ue KoMIeTeH M OK 01, OK 02

@®opMyJIHpPOBKA 3aaHUsI: TOITOTOBHTE YCTHOE COOOIIEHHE U MPE3CHTALUIO 00 OTHOM
HaCJIe/ICTBEHHOM 3a00JIeBaHUU U3 repeyHs. PaboTa BeImonHseTcs B napax. B cTpykrype
COOOIIECHHS U MPE3CHTALUH HEOOXOJMMO OTPA3HTh:
1. Ha3Banwue 3a60neBanmst
2. Tunuzanus 3a00eBaHUS
a. A)TreHoMHOE / TeHHOE / TIOJUTeHHOE / XPOMOCOMHOE
b. B) ayrocOMHO-IOMHHAHTHOE / ayTOCOMHO-PEIIECCUBHOE / CIIETUIEHHOE C
OJIOM

3. CymHocTh MyTanuu (Ha KI€TOYHOM YPOBHE)
4. Kimnuueckue nposBiIeHHUS 3a00IeBaHUs
5. UYacrora BcTpeyaeMoCTu
6. JlmarHoctuka
7. HWcrounuku uHGOpMAIHH.
IIpumepHbIii NepeyeHb HACIEACTBEHHBIX 3200/1eBaHMIl Ye10BeKa

1. Cunzgpom DHrenbMaHa 7. Cunrapom DaBapjca,
2. MyxkoBucuao3 8. CHuHAPOM «KOIIAYLETO KPUKA)»
3. Cungapowm Ilupcona 9. CepnoBUIHOKIIETOUHASI aHEMHUS
4. Cungpowm JlayHa, 10. Hetipopubpomaros
5. Cungpom Knaitudensrepa, 11. TansToHU3M
6. Cunapowm lllepemeBckoro- 12. Temodumust

Tepuepa, 13. ®enunkeTonypus

Yek-JIMCT AJ1 OLeHKH NMpe3eHTANNU
OneHuTe NPe3eHTAIHIO M0 CIETYIOIIUM KPUTEPUSIM:

DneMeHTBI CoJiepKaHus Hanmuuue | OtcyrcTBHe

1. TuTynbHbIN claiig

1.1 Ha3zBanmue 3aboneBanus

1.2 | CBenenus 00 aBTOpax

2. JlaHa moJtHast TUITA3AIs 3a00JIeBaHUS

3. [TokazaHa CyIITHOCTh MyTalluU

4, OrnucaHbl KITUHUYECKHE MTPOSBICHUS
3a00JIeBaHUS

5. VYkazaHa yacToTa BCTPEYaeMOCTh

6. OmnucaHa qUarHOCTHKA

7. VYka3aHbl HCTOYHUKU UHPOpMAIUT

8. Co0mroieHne eAMHOTO CTHIIS TPE3CHTAIINH
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9. Martepuan Obul UHTEPECEH

10 Martepuan ObuI 110JIE3EH

IIkaja nepeBoaa 6aj1JI0B B OTMETKY

12-11 GamaoB - «5»

10 - 8 6amnoB - «4»

7-6 6aIoB -«3»

Menee 6 6aUIOB MM OTCYTCTBHE PAOOTHI - «2»

I[OHOJIHI/ITCJILHLIG CBECACHUSA IJIA MpenogaBaTeis.
B nemsax n30eKaHue IIOBTOPCHUS TEM HPCSCHTaHHﬁ, npenoaaBaTeyirto pPCKOMCHAYCTCS

pacnpeacIinTb KOHKPETHBIC TEMbBI CPEAN I'PYIIT yHalllUuXCH.

3. OueHnBaemMasi JUCKYCCHSA

Ha3Banue Tembl buocdepa - rmodbanpHast SKoIOTHYECKas CUCTEMA

OnuceIBaTh CBA3b MEKY OPraHU3MOM U CPEioil ero
Pe3yabTaT 00yuyeHus1 o TemMe obutanus
YcTaHaBnMBaTh CBSI3b MEXY CTPYKTYpaMu Ouochepsl

OO01mue KoMIeTeHIHH OK 01, OK 02, OK 07

IIpumepHBbIii NepedyeHb BONPOCOB K OLlEHUBAEMO TUCKYCCHHU

1. T'moGanpHOe nmoTterieHue: MUQ WM pealbHOCTh? UTO BaM U3BECTHO O JAHHOM
sBiieHnn? Kakue (akTsl CyIiecTBOBaHUS UM OTCYTCTBUS I7I00aIbHOTO MOTETIICHUS
BaM U3BECTHBI?

2. OObsacHUTe, Kakue (GaKkTOpbl OTPAaHHYMBAIOT PAaCIIPOCTPAHEHHE KU3HHU B aTMOchepe,
mutochepe, ruapocdepe.

3. Kak M0OXHO 0XapaKTepr30BaTh HCTOPUIECKHE N3MEHEHUS POJIM YEIOBEKa B
ouocgepe?

4. B uéM cOoCTOUT LIEHHOCTh OXpaHbl OropazHoobpasusi? UTo NpUBOIUT K COKPAIICHUIO
Ouosiornyeckoro paznoodpaszus? IloueMy /Ui yeaoBedecTBa BaXKHO HE IOMYCTUTh
oOexHeHust OnopazHooOpa3zus?

Kpurepun onenuBanus:

«5» — AKTHUBHOE ydacTHe€ B JUCKYCCHUHU. BBICKa3pIBaHHME COOTBETCTBYET 3aJaHHOU Teme,
XapaKTEePU3yeTCsl BBHICOKOW HWH()DOPMATUBHOCTHIO W  OPUTHHAIBHOCTHIO, apPTyYMEHTHI
MOJIKPEIIJICHBl YOS IUTETbHBIMU TPHUMEPaMHU.

«4» - JlocTaTOYHO aKTUBHOE Yy4YacTHE€ B JUCKyCCUHU. JlOmycKaeTcs HEe3HAYUTEIbHOE
OTKJIOHEHHE OT TEMbl JUCKYCCHUU. BbICKa3plBaHME HOCUT OTYaCTH TPUBUAIBHBIMN,
MMOBEPXHOCTHBIN XapakTep. He Bce apryMeHThI OIKPETUIEHBI TPUMEPaAMH.

«3» — IlaccuBHOe yudacTHe B JUCKYCcCHUU. BbICKa3blBaHME XapaKTepu3yeTcs HHU3KOU
MH(POPMATUBHOCTHIO, CTEPEOTUITHOCTHIO, HE OTPAXKAET MOTHOTO MOHUMAHHUSI TEMBI JUCKYCCHH.
AprymeHThI copMyITUPOBaHbI A0CTPaKTHO. [IpuMepsl OTCYTCTBYIOT.

«2» - [TaccuBHOE yyacTHe B TUCKYCCHUU. BhICKa3bIBaHME HE COOTBETCTBYET 3aJaHHOW TEME,
OTCYTCTBYIOT apTyMEHTHI B TIOJIb3Y KaKOH-TNOO0 TOUKH 3pEHUSI.

I[onoanTe.anme CBCACHHUA IJId MpemoaaBaTeJis.
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Juckyccuio MoiepupyeT IpernoaaBaresb. B Hauane qUCKyccuy OH 3a1a€T CIIyIIaTeNsIM
HECKOJIBKO KIIFOUEBBIX OCTPBIX BOMPOCOB, MOOYK/ast X BCTYNUTD B 00cyxieHue. [anee
MTOCTENEHHO B XOJI€ IUCKYCCUH O0CYKJIat0TCs BCE MTOCTABJICHHBIE BOMPOCHI, YUaCTHUKHU
BBICKa3bIBAIOT CBOE MHEHUE.

4. O0cyxneHue 1Mo BONPOCAM JICKIHH

Ha3Banue Tembl JKu3HEeHHBIN UMK KIETKH. MuTo3. Meiio3
Pe3yabTaTr 00yyeHus mo reme XapakTepu30BaTh )KM3HEHHBIN [TUKJI KJIETKH
O0nue KoMIeTeH M OK 02, 0K 04

IIpuMepHBIi NepeYeHb BONPOCOB AJIs1 00CYKACHUS
Kakue n3menenus B KJI€TKe MPEIIECTBYIOT JEICHUIO?
Oxapakrepu3yiite pa3pl MUTO3a H KPATKO PACCKAKUTE, KaK IPOUCXOAUT 3TOT IPOIIECC.
B ueMm 3akmrouaeTcs OMOJIOTHYCCKOE 3HAUCHHE MUTO3a?
Yem Meli03 OoTIMYAETCS OT MHUTO3a?
B ueMm 3akmrouaeTcs OHOIOTMYCCKOE 3HAUCHHUE Meiio3a?

akrownE

5. Tect

Ha3Banune TeMbI B3aumopelictBrue reHoB

OrnuceIBaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U
U3MEHYNBOCTH
Pe3yabTar 00y4yeHust mo reme Ornpenenarb BEpOATHOCTh BOSHUKHOBEHUS
HACJICICTBEHHBIX IPU3HAKOB IIPU Pa3IMUYHBIX
B3aUMOJICHCTBHUSIX T€HOB

O01mue KOMIeTeHIUH OK 01, OK 02

IIpumep TecToBoOro 3axanus
1. K B3auMoJieliCTBUSM aJJIeNIbHBIX T€HOB HE OTHOCSIT:
1) snucras, moauMepuio, Moau(pUIUpyroIIee JeHCTBUE TEHOB
2) KooIepaIuio, MHOKECTBEHHBIH ajienn3m
3) cBEpXJOMUHUPOBAHKE, KOMIUIEMEHTAPHOCTh
4) KOJJOMHUHHPOBaHUE, IPOMEXYTOUHOE TOMUHHPOBAHHE
2. IlposiBIeHWE y TeTEPO3WIOT MPU3HAKOB, JCTEPMUHUPYEMBIX ABYMS aJICIIsIMHU
Habr0AaeTCs MpH:
1) cBepXIOMUHUPOBAHUU
2) snucTase
3) KOJIOMUHUPOBAHUHT
4) onmumepuu
3. HacrmenoBanue 4eTBepTO# TPYIITBI KPOBU OTHOCST K THITY B3aUMOJICHCTBHS:
1) KonoMHHHpOBaHUE
2) CBEepXJIOMUHUPOBAHUE
3) nosHOE TOMMHHUPOBAHUE
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4) mpoMeXyTO4YHOE TOMUHUPOBAHUE
4. HacnenoBaHue IIMHINWIIOBOM OKpPAackM Yy KpOJHUKOB KOHTPOJUpPYETCS Tpems
amtensamu: A,a u ah. Kaxxaas ocoOb sBIsieTcss HOCUTENIEM TOJNBKO ABYX M3 HUX. JTO
IpUMep:
1) KOMIJIEMEHTapHOCTH
2) Koorepauu
3) MHOXECTBEHHOT'O ajuiesin3mMa
4) moaumepun
5. TlosiBnenne HOBOOOpa3oBaHWM TNPU COBMECTHOM [EHCTBUU JBYX JIOMHHAHTHBIX
HeaJUIeJIbHBIX TEHOB, KOIJa B TOMO3UIOTHOM WJIHM B TE€TEPO3UTOTHOM COCTOSHUU
pa3BHUBaeTCs HOBBIM IIPU3HAK, HAOIIOaeTCS MIPU:
1) KoMIUIEeMEHTapHOCTH
2) Koonepanuu
3) NOJIHOM TOMHUHUPOBaHUU
4) neficTBUYM reHOB-MOAH(PHUKATOPOB
6. Eciu oguH JOMHHAHTHBIN FeH NOJABIIAET IeHCTBHUE IPYrOro JOMUHAHTHOTO I'eHa, TO -
3TO IIPUMeEp:
1) perieccuBHOrO 3MKCTa3a
2) noiuMepuu
3) JOMMHAHTHOTI'O 3MKCTa3a
4) MHO>KECTBEHHOT0 aJUIeIu3Ma

Howmep Bonpoca [IpaBuibHBINA OTBET
1 1
2 3
3 1

N
w

2.1.3. 3apanus, Hanpab/ieHHble Ha (OpPMHpPOBaAHUE YMEHHH WH
HABBIKOB

1. JlaGopaTopHas pa6ora

[Ipy  wm3ydenunm  jaucuMIuIMHEBL  “buonorusa”  NpeayCMOTPEHO  BBINOJIHEHUE
1a00paTOpHBIX PadoT:

Tema 1.2. CTpyKTYpHO-QYHKIHMOHAJBLHAA OPraHM3alus Kjerok: JlaboparopHas
pabora «CTpoeHue KIETKH (pacTeHusi, >KUBOTHBIE, TPUOBI) M KIETOYHBIE BKIIOUCHHS
(kpaxmayi, KapOTHHOHWBI, XJOPOIUIACTHI, XpoMoIuIacTel)», JlabopatopHas paboTta
«IIponunaemocts MeMOpaHsbI (I1a3MOJIN3, ACTIIA3MOJIH3)».
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Tema 4.5. BiausiHue COUHUAJIBHO-IKOJOTHYECKHX (PAaKTOpPOB Ha 370pOBbe
yesioBeka: JlaboparopHas paboTa Ha BBIOOP: «YMCTBEHHass pabOTOCIIOCOOHOCTHY» WIIH
«BrusiHre abnoTnvecknx (PakToOpoB Ha YETIOBEKa (HU3KHE M BBICOKUE TEMIIEPATYPHI)»

OOopynoBanmne JaGopatopuu M pado4ux MecT Ja00OPaTOPUM: MHUKPOCKOIIBI,
CEeKyHJIOMEp, TOHOMETp, JiabopaTopHas mocyna (ImpoOHpKH, MOACTaBKU [UIsi HPOOHPOK,
MUHIIETHI, TIECOK, CTYNKHU C MECTUKAaMH, MPEIMETHHIE W IOKPOBHBIE CTEKJA, CTCKJISHHBIC
MajJOYKH, TpenapoBajibHbIe WIJbl, (QUIbTpOBadbHAass Oymara (candeTKu), CTaKaHBbI)
THIIEPTOHHYECKUI PacTBOP XJIOpUAA HATpUs, 3%-HbIil pacTBOP MEPOKCHIA BOAOPOAA, PACTBOP
fona B HOAMCTOM KajuH, TIULEPUH, KIYOHU KapTodens, JIUCT 3J0JeH KaHAJCKOH, IIOof
psAOUHBI OOBIKHOBEHHOM (PsIOWHBI MJTH TOMATA), JIYK PeryaThlii, pa3BeJCHHbIE B BOJE APOFKOKHU).

[IpuBenem npumep J1abopaTopHO pabOTHI

Ha3Banue Tembl CtpykTypHO-()YHKIIMOHATIbHAS OpPTaHU3aIusl KJIETOK

Pa3nuuatk CyleCTBEHHBIE IPU3HAKKA CTPOCHUS KIIETOK
OpPraHU3MOB Pa3HbIX LAPCTB JKUBOW IPUPOJIBI
[TpoBoauTH HAOMIOEHNUE KIETOUHBIX CTPYKTYpP U UX
W3MEHEHHUH C MIOMOILBIO MUKPOCKOIA

Pe3yabTaT 00y4eHus mo reme

O0uue KOMIeTeHIHH OK 01, OK 02, OK 04, OK 07
IIpodeccnonanbHbIE [IK 02.01
KOMITETEHI[HH

JlaGopaTtopHas pabota «CTpoeHUE pacTUTEIbHOM, J)KUBOTHOU, TPUOHOM KIIETKM

[{enb paboOTHI: 3aKPENUTh YMEHUE TOTOBUTh MUKPOIIPENapaThl U paCCMaTPUBATh UX TOJ]
MHUKPOCKOTIOM, HaXOAUTh OCOOEHHOCTH CTPOCHHS KIJIETOK PAa3TUYHBIX OPTaHH3MOB,
CpPaBHMBATh UX MEXIY cOOOil.

1.Bonpock! st gonycka K Ha6ODaTODHOI71 pa60Te.

1. HazoBHTE OCHOBHBIE YaCTH MUKPOCKOIIA U ONMUIIUTE UX (QYHKIUH.
2. Yro Takoe mpeIMETHOE U IOKPOBHOE cTeKya? J[j1s uero OHM Hy>KHBI?
3. Ilepeuncnute OCHOBHBIE IPaBUIA PAOOTHI ¢ MUKPOCKOTIOM.

2.IIpoBeeHNE OIBITOB

Ob6opynoBanue u nocynaa Martepuaibl 1 peaKTUBbI
1. Mukpockornbl 1.Bona
2. IIpenMeTHBIE U TOKPOBHBIE CTEKIIA 2. Pa3BesieHHBIE B BOJIE IPOXIKU
3. CTeKIsHHbIE NAIIOYKH 3. JIyk pernyatslit

4. CtakaHsl

5. @unbTpoBanbHas Oymara (canderka)
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6. CTepuIbHbIN HINaTelb

AJTOpUTM IIPOBEICHUS PAaOOTHI

BOHpOCI)I H 3aJaHUA

e 1. U3yueHue cTpOeHNSI PACTUTEILHOM
KJIeTKH
1.1. CHATH C BHYTpEHHEH MOBEPXHOCTH MSICUCTOU
YeIIyH JIYKOBHUI[bl TOHKYIO IUICHKY — SMHICPMY;
e 1.2, [ToMecTuTh KyCOUEK IMUAECPMBI HA
IIPEIMETHOE CTEKJIO B KAILIIO BOABI;
e 1.3. HakppITh 0OBEKT TOKPOBHBIM
CTEKJIOM;
e 1.4. PaccMOTpeTh KIIETKH SITUAECPMBI M1O]1
Pa3JIMYHBIM YBEJIMYEHUEM MUKPOCKOIIA

Omnpenenure GopMy KIETOK,

e Haiinute snpo, Bakyoau, 0007I049Ky
KJICTKH.

e 3apucyiTe HECKOJIBKO KIJIETOK
AMHJIEPMBI, 0003HAYUB HA PUCYHKE:
UTOILIA3MY, SAPO, BAKYOJIH,
000JI0YKY KIIETKH

2. U3y4eHue CTPOCHUS )KMBOTHOM KJIETKHU

2.1. IIpoBecTH CTEpUIBHBIM IIMATENIEM C JIETKUM
Ha)KUMOM 10 HEOY MJIM 110 IECHAM;

2.2. HanecTu KanenbKy CIIOHBI Ha IPEIMETHOE
CTEKJIO U HaKPbITh €€ IOKPOBHBIM CTEKJIOM;

2.3. PaccMmoTpeth npenapat npu 001b1110M
YBEJIMYEHUH C IPUKPBITON qradparmoii
KOHJIEHCATOopA.

PaccmoTpuTe Ha KOHYHKE IITIATENS B
KareJbKe CJIIOHBI CJIYIICHHBIC KIICTKA
AIUTENHUS
PaccmotpuTe Ha npenapaTe OTAeIbHbIE
KPYIIHBIE IIOCKUE KIETKH HETPaBUIbHON
¢dbopmbl. bonbIas yacTh KJIETOK MEPTBbIE,
M03TOMY B HUX XOPOIIIO 3aMETHO SAPO.

e 3apucyiTe HECKOJIBKO KJIETOK,

0003HaYbTE PO U IIUTOILIAZMY.

3. U3y4eHne CTpOCHUSA KIECTKH APOKKei
(rpudb)

3.1. TToMecTUTh CTEKIISTHHOM MaJ0YKO KaIuTio
pacTBopa ¢ IpOKKaMH Ha MIPEAMETHOE CTEKIIO;
3.2. HakpeiTh €€ NOKpOBHBIM cTeksioM. Ecin ecTh
W3JIAIIKH )KAJKOCTH, YIAJIUTE €€ C IIOMOIIBIO
¢ubTpoBaNbHOM Oymaru (canderkn);

3.3. PaccMoTpeTh npenapar 1moja MUKpOCKOIIOM

Haiigure npoxKeByrO KIETKY,
paccMOTpeTh ee (opmMy U OTACIIbHBIC
4acTH.

3apucyiTe HECKOJIBKO KIIETOK, CACIaiTe
MOJIHNCH.

HTorosasi KOHTPOJILHASA YACTH JIA00PATOPHOM PA0OTHI (BLIMOJHUTH NHCLMEHHO0):

1. W3 xakux OCHOBHBIX 4acCTEll COCTOUT JIr00as Kiietka?
Urto 001mIero nMeeTcsi B CTPOSHUH PACTUTEIHHOU U )KUBOTHOM KJIETOK?

2
3. UYeM paznuyaroTCs 3TH KJIETKU?
4

YeM 00BACHUTD, UTO, OyIy4d YCTPOESHHBIMHU I10 €IMHOMY IUIaHY, KJIETKH BECbMa

pa3HooOpa3Hbl 1o popme U pazmepam?

2. I[IpaKkTHMKO-OpPHUEHTHPOBAHHbIEC PACYEeTHBIE 3aJaHUS

Ha3Banue TeMbl

[Monmynsmus, cooOuiecTBa, SKOCUCTEMBI

Pe3yabTar 00yyeHus mo reme

OnuceIBaTh CBI3b MCKAY OpraHnu3MoM U CpCZ[Oﬁ €ro

YcraHaBIMBaTh CBSA3b CTPYKTYPBI U CBOMCTB 3KOCUCTEM

oOuTanusa
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O01mme KOMIeTeHINH OK 01, OK 02, OK 07

Hasanue 3ananus: Pacyer cpoka ucyepnaHus NPHPOIHLIX PeCypcoB

®abyna: PazBuTue 4yenoBedyeckoro oOIIecTBa HEBO3MOXHO 0€3 B3aMMOJEHCTBUS C
npupooil. JIo HEKOTOPOro BPEMEHM OTPULIATEIIBLHBIE IIOCIEICTBHS XO3UCTBEHHOM U MHOMU
NESTEIbHOCTH  YEJOBEKAa KOMIIEHCUPOBAIM CIIOCOOHOCTBIO HIPUPOAHBIX CHUCTEM K
camoBOCCTaHOBJIIeHHIO. HO Kk cepeauHe [BaaLIaroro CTOJETUS CUTyallMs W3MEHWIACH:
OKpy’Kallllasg IPHUPOJNHAs cpela YK€ HE B COCTOSHHUU KOMIICHCHPOBATH IIOJHOCTBHIO
IIOCJIICACTBUA BOSI[GfICTBPISI pocTta YHCICHHOCTHU JIIOl[ef/'I U paclIMpCHUSA MIPOU3BOACTBA.
3arpsi3HeHbl BOJa, BO3AYX, PACTCHMS, BBINIAJAIOT KUCIOTHBIEC TOKIHU, SPO3Us BEIBOJUT ITOYBBI
U CEeNbCKOXO3AHUCTBEHHOI0 000pOTa, IMOJIAPHBIE JIbAbl TAIOT H3-3a NOTEIUIEHMS KIUMara,
MCYE3al0T MHOTHE BMJIbl XKMBOTHBIX M PpAcTEHU, HaceleHHE MPHOOpETaeT XPOHUYECKUE
3a0oseBaHus, pacTeT cMepTHOCTh. CyIIECTBYIONINE ceYac MHTEHCUBHOCTH aHTPOIIOT€HHOTO
BO3JEHCTBUSA BEAET Hally IUIAHETY K UCTOILEHHUIO U JeTpalaliuu.

3ananue: OueHUTe CpoK MCUEpHaHMs PUPOJHOTO pecypca, €CiIu U3BECTEH YPOBEHb
J00BIYM pecypca B TEKYIIEM rofy, a MoTpeOJIeHrne pecypcoB B MOCIENYIOIUE ToAbl OyaeT
BO3pAaCTaTh C 33JIaHHON CKOPOCTBIO MPUPOCTA XKETOHOTO 1moTpedaenus. Kakoil mpupoaHbii
pecypc UMEeT caMblii JOJITUM CPOK HUCUEPIIAEMOCTH U KaKOW — HAUMEHbIINI?

Wudopmanus, HeoOXo1umast 1J1s1 peLIeHU:

Tabnuua 1
Pecypc 3amac pecypca Q, Jo6rrua pecypca q, [Ipupoct o6vema
MIIPJ. T MIIPJ T /TOJ noTpebieHus pecypca
TP, % B rog
KameHnHsIit yroib 6800 3,9 2
[TpuponHsrii ra3 280 1,7 1,5
Hedrb 250 35 2
XKeneso 12000 0,79 2,5
®doctop 40 0,023 1,8
Menb 0,60 0,008 1,7
uak 0,24 0,006 1,3
CauHeIln 0,15 0,004 2,2
ATrOMUHHI 12 0,016 1,6
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Vpan 300 0.2 2

Jlyis pacueTa BOCIIOJIB30BaThCs (POPMYIION CyMMBI WIECHOB psiJia TEOMETPUIECKON MTPOTPEeCcCUu

(1+£)t—1 -q

o= i) 1) )
100

rae Q — 3amac pecypcoB, q — rofoBas 10064a pecypea, TP — mpupocT notpebienus pecypea,

{ — gucino ner.

JlorapudmupoBanue BblpaxeHus st Q maer cienyoouyro Gopmyny Uis pacyeTa cpoka
ucyepnaHus pecypca

ln(Q'TP)+1
t _ q-100 (2)
N ln(1+£)
100
3. Pemrenue 3agau
Ha3zBaHue TeMbI 3aKOHOMEPHOCTH HACJIEAOBAHUS
OrnuchIBaTh 3aKOHOMEPHOCTH HACIIEJICTBEHHOCTH U
M3MEHYNBOCTH
Pe3yabTaT 00yuyeHus mo Teme Ornpenenarb BEpOATHOCTh BOSHUKHOBEHUS
HACJICJICTBEHHBIX MMPU3HAKOB IIPH MOHO-, JIU-,
MOJIMTUOPHUIHOM U aHATM3UPYIOIIEM CKPEIIMBAHUT
O01ue KOMIeTeHIUH OK 02, OK 04

dopMynHpoOBKa 3aJaHuUs: PEIIUTE 3a7a49H, COCTABUB CXEMbI CKPEIIMBAHUS

3anaHue sBISETCS NMPOPECCHOHANbHO-OPUEHTUPOBAHHBIM. 3aJauu JUIsl CTYJIEHTOB
MOJIOMpArOTCsl B COOTBETCTBMM C OOBeKTOM wu3ydeHus ‘Pacrenus”, ‘“JKuBoTHble” win
“Yenosek™.
[lpumep 3amau A CTYyZIEHTOB, oOydaromuecs Mpodeccuy/crenuanrbHOCTH
CBSI3aHHOM C 00bEKTOM u3ydeHus “Yenopex’:
3amaya 1. Y yenoBeka aqbOMHU3M U CIIOCOOHOCTH NMPEUMYILIECTBEHHO BJIaJ€Th JIEBOI
pYKOH — pelecCUBHbIE IPU3HAKH, HacleIyloluecs He3aBUCUMO. KaKoBBI T€HOTHIIBI
poauTeliel ¢ HOpMaJIbHOW MUTMEHTALMEN U BIAACIOIIUX IPABOU PYKOH, €CIIM Y HUX POJIUIICS
pebeHOoK anpbOMHOC U JIeBIIa?
3anaya 2. YV 4enoBeKka NpaBOPYKOCTb JOMUHUPYET HAJl JIEBOPYKOCTHIO, KAPETIa30CTh
Haj romybormnazocteio. ['omyOoriasslii mpaBia KEHWICS Ha Kaperjiazod mpasiie. Y HUX
POIMIIOCH IBOE JAeTeH — Kaperia3blii JieBIIa 1 rosryoornasblii npasiia. OT BToporo Opaka 3Toro
K€ MY)KUMHBI C Kaperyiazoil MpaBIIOW POJMIIOCH JEBATh Kaperia3blX JIETed, OKa3aBIINXCS
npasmaMu. OnpenenuTs TeHOTUITBI MYXUUHBI U 00€UX JKEHIIUH.
3anaya 3. VY Iletu u Camu kapue riasa, a y ux cectpsl Mamu — roinyosie. Mama 3tux
nereit rosryOoriasas, XOTs ee pOJAUTENN UMeNu Kapue riasa. Kakoi mpu3Hak TOMUHUpPYeET?
Kakoii et a3 y nanel? Hanummre reHOTUIBI BCEX MEPEYMCICHHBIX JIHII.

Kputepuu onieHnBanus
“5” - BCce OTBETHI BEPHBI
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“4” - momymieHa oaHa omMuOKa
“3” - gormymieHsl 2 OMMUOKH
“2” nomymiensl 3 u 60see omMOOK MM paboTa HE BBHIIOJIHEHA

4. Keiic Ha aHaau3 uHGopmManuu

Ha3Banue TeMbI buorexnonorun B IMPOMBIINIJIEHHOCTH

AHaJ]I/ISI/IpOBaTB 9TUYCCKUC aCIICKTBI COBPECMCHHBIX
Pe3y.m>TaT oﬁyqem/m mo TemMe I/ICCJ'IeI[OBaHI/Iﬁ B 00JIaCTH OMOTEXHOJIOTHH U
TCHETHYCCKHUX TCXHOIOTHH

O01mue KoMIeTeHIUH OK 01, OK 02, OK 04

Keiicel CIIONIB3YyIOTCS B Ka4€CTBE OLIEHOYHOTO MEPONPHUATHS B paszaeie 5 “buosorus
B KU3HU, KOTOPBIN SIBJISIETCS MPUKIIAJHBIM MOJYJIEM U COCTOUT M3 JIBYX yacted. Tema 5.17
“BHOTEXHOJIOTUH B KU3HU KAXKJIOTO™ M3y9JarOTCs HE3aBUCHMO OT MPOQECCHIA/CTIeIMaTbHOCTEH
oOyuaromuxcsi, TeMa 2 sBIsAETCS MNpo(eccHOHAbHO HAMpPaBIEHHOW M MOJOMPAIOTCS B
3aBHCUMOCTH U IPOPECCUOHATILHON HAIIPABICHHOCTH.

[IpuBenem npumep kekica k Teme 5.2.1. “buoTexHonoruyu B IpOMBIILIEHHOCTH

@opMynHMpoOBKa 3aJaHUSA:

buorexHonoruss — KOMIUIEKCHasi HayKa, HANpaBJICHHAs Ha IOJYyYEHUE IIEJIEBOTO
MPOJAYKTa, C TIOMOIIbIO OHOOOBEKTOB MHUKPOOHOTO, pPAacCTUTEIBHOIO U KUBOTHOTO
MIPOUCXOXKICHHUSL.

[TpombinieHHas: OMOTEXHOJIOTHS — 3TO 00JIACTh, B KOTOPOH OOBEAUHSIIOTCS HAayYHbIE
Y MH>KEHEPHBIE MPUHITUIIBI 11 00pabOTKU MaTepHalioB C TOMOIIbIO OMOIOTMYECKUX areHTOB,
TaKMX KakK KIJIETKH, (pepMeHThl M MHKpoopraHu3Mbl. OHa TO3BOJIAET CO37aBaThb WIH
MOAU(DUIIMPOBATh TMPOMYKTHI Uil  PA3TUYHBIX  MPOMBIIUICHHBIX TMPUMEHEHUH, OT
MIPOM3BOJICTBA  (papMalEBTUUYECKUX IpPENnaparoB JIO MIPOU3BOJCTBA SHEPreTHYECKUX
HOCHTEJIEN.

[IpuMeHeHne OMOTEXHOJIOTUHN B AJIEKTPOIHEPTETHKE.

3aanue: HalIUTe U MIPOAHATU3UPYITE pa3IuYHbIe HCTOUHUKH HH(POPMAIUH (HayIHAS
1 yueOHO-Hay4yHas JIUTepaTypa, CpeicTBa MaccoBo nHPopmaruu, cetb HTepHET U apyrue)
no teme keiica. OTBETbTE HA BOIPOC HA OCHOBE HAWJIEHHBIX JaHHBIX: C yeM CBsi3aH POCT
3a00JIeBa€MOCTH CaxapHbIM JHAa0ETOM CpeAu B3pPOCIOTO HACEICHHUS U OMOJIOKEHUE
3aboneBanua? Kakue Mepsl mMpoHUIAKTHKHA CaxapHOTO auadeTa MOXKHO peaqn30BaTh B
MOBCETHEBHON KM3HU KaxaoMmy u3 Hac? Kak pa3BuBaioch MPOM3BOJCTBO HMHCYJIMHA U C
KaKUMH dTUYECKUMH HOPMaMU TIPH 3TOM CTaJIKUBAIUCH YICHBIC?

[ToaroToBETE YCTHOE COOOIICHHE C TIPE3CHTANNEH, B KOTOPOM HEOOXO MO OTPa3UTh:

1. CaxapHblit 11abeT — NPUYNHBI, CAMIITOMBI, AUATHOCTUKA U JICUCHUE;

2. PacmpocTpaHeHHOCTh caxapHOTO auadera Cpely HAceIeHHWs CBOETO pernoHa 3a
MOCNEAHNEe TPH TO0Ja, TMPOAHATU3UPOBAB HAYYHBIE IYOIUKAIIMH W CTaTHUCTUYECKYIO
OTYETHOCTH (B TOM UHKCIIe OTYETHI ['0CyIapCTBEHHOTO peecTpa caxapHoro nuadera);

3. PacmpocTpaHeHHOCTh caxapHOTO JauabeTa cpenud HaceneHus Poccuiickoit
denepanuu  3a TOCIETHUE TPH TOJa, NPOAHAIM3UPOBAB HAyJYHBIC ITYOJUKAUA U
CTAaTHUCTUYECKYI0 OTYETHOCTh (B TOM YHCIIe OTYETHI [ OCylapcTBEHHOTO peecTpa CaxapHOTO
nuadeTa);
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4. IlpeamnonaraeMple IPUIMHBI H3MEHEHHS 3200JI€BAEMOCTH CaxapHbIM 1MAa0ETOM U UX
000CHOBaHHUE;

5. Bo3moxHbIe TPOYUITAKTHYECKIE MEPOTIPUSITHS;

4. MeTtoapl MOJy4eHUsI UHCYJINHA;

5. Otpa3ure 3THYECKUE aCIEeKTHl UCIOIb30BaHUsl OMOTEXHOJIOTUH MPU MPOU3BOJICTBE
WHCYJUHA.

Jlnst co3aHus KaueCTBEHHOM Mpe3eHTali He00X0AUMO COOIIOAATD PSIJL
TpeOOBaHMI:

Oo6mmue 1. TlpesenTanus H0JDKHA HAUMHATHCS C TUTYJIBHOTO cliaiiia, rie
TpeOoBaHus YKa3bIBAETCs TEMa, CBEACHHS 00 aBTOpE U T.II.
2. Ha cnaiinax He00X0AUMO pa3MemaTh TOJIbKO TE3UCHI, KITFOUEBbIC
cioBa, rpaduvecKre MaTepralbl (CXeMbl, pUCYHKH, TaOIuIIbI, PoTo
U T.IL).
3. Hcnonp30BaTh eIUHBIN CTUIb OQOPMIICHUS.
4. Koim4ecTBO CIIAlZOB JODKHO OBITH JOCTATOYHBIM JUTSI PACKPBITHS
TeMBI, HO He Oojiee 20-TH.
[Mpudter 1. Crenyer ucnosib30BaTh CTaHIAPTHBIC, IIUPOKO PACIIPOCTPAHCHHBIC
mpudThl, Takue Kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u np.;
2. Pazmep mpudra 1151 3aroI0BKOB — HE MeHee 24, 111 uHpopMaIi He
MmeHee 18.
3. He pexomeHayeTcsi UCTONB30BaTh Pa3HbIe TUIBI IPUQPTOB B OJHOMN
MIPE3CHTAIIAH.
4. Jlns BbimeneHus WHQPOPMAIUU CIEAYeT HCIOJIb30BaTh >KUPHBIN
mpudT, KypCUB WIH MTOAYEPKUBAHUE.
5. He 310ynoTtpe6asTh MpONUCHBIMU OyKBaMHU.
®oH 1. JKenarenpHO MCHOIB30BaTh OJTHOTOHHBIM (POH HESIPKUX MACTEIBbHBIX
TOHOB.
2. Jlnst poHa mpermouTUTEIIBHBI XOJIOHBIE TOHA.
Ucnons3zoBanue 1. Ha omnom crnaiime pexkoMeHAyeTCs HCIOJIb30BaTh He Ooisee 3-X
1BeTa [[BETOB: OJUH /751 GOHA, OJTUH JJISl 3aT0JIOBKA, OJMH JIJISl TEKCTA.
2. Jlnst poHa M TEKCTa MCIIOJIB30BaTh KOHTPACTHEIC IBETA.
[IpencraBienue 1. PexomMeHayeTcs UCTIOIB30BaTh KOPOTKHE CIIOBA M MPEATOKEHUS.
nHpOpMaIAN 2. MUHUMU3HPOBATH KOJIMYECTBO MIPEJIIOTOB, Hapeuui,
MpHUIaraTeIbHbIX.
3. 3aroJIoBKH JIOJDKHBI PUBJICKATh BHUMAHKE ayIUTOPHUH.
O0BeM He crouT 3ammoiHsaTh OOWH CJIAM CIWAIIKOM OOJBIINM OO0BEMOM
uHhopManuu nH(OpMAaILIUU: IO MOTYT €IMHOBPEMEHHO 3allOMHUTH HE 0ojee Tpex
(hakTOB, BBIBOJIOB, OTIPE/ICIICHHH.

5. Y4eOHo-ucc1e10BaTEIbCKUI MPOEKT

HaszBanue TemMbl

broskonornyeckuii SKCNEPpUMEHT
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[TpoBOIUTH OMOIKOIOTUYECKUN IKCTIEPUMEHT
[1nanupoBaTh GMOIKOIOTUUECKUI IKCIIEPUMEHT
PesyabTaT 00yuenus mo teme NHTtepnpeTupoBaTh pe3yabTaThl IPOBEACHHOTO
OMO3KOJIOrMYECKOTI0 IKCIIEPUMEHTA C UCII0Ib30BAHUEM

KOJIMYECTBEHHBIX METOIOB

O0mme KOMNeTEHI U OK 01, OK 02, OK 04, OK 07

VY4eOHO-uCCIe10BATENBCKUI MPOEKT SIBISIETCS OCHOBHBIM CIIOCOOOM
OLICHKU PE3yJIbTaTOB 00y4YeHUs, C(HOPMHUPOBAHHBIX Yy OOYHAIONIMXCS B XOJE
OCBOCHMS pazzena 6 “bruo3K0IOTHYECKUE UCCIICIOBaHUS .

Cpenu paznuyHBIX TEXHOJOTUMH MPOEKTHOE oOyueHue 00JaJaeT psAaoM
OPEUMYILECTB:  MO3BOJSET  OOydalwlleMycss  caMOCTOSTeNbHO  (Ipu
KOHCYJIbTATUBHOM TOJJIEP)KKE MpernoaaBaTesis) A00bIBaTh 3HaHUS, padoTas C
MHOTOYUCJIEHHBIMA HCTOYHHKAaMU MH(OpManuu, npudopamMu U J1a00paTOPHBIM
000pyJ0OBaHUEM, U OJTHOBPEMEHHO B JIEJIOBOM OOLIEHUH C OJHOTPYHITHUKAMHU
pa3BUBaTh KOMMYHHKATUBHBIE YMEHUS U HABBIKU.

JI1s1 yueOHO-UCCNeI0BATENbCKOTO MTPOEKTA B paMKax OMOJIOrMU Hanbosiee
ONTHMaJIbHA IpyIIoBas Gpopma paboThl HaJl TPOEKTOM.

Tembl y4eOHO-MCCIENOBATENBCKOTO IPOEKTa, MPHUBEIACHHBIE HUKE,
SIBJISIFOTCSL IPUMEPHBIMU U MOTYT OBITh MOJICPHU3UPOBAHBI IO/ PETHOHAIBHbIE
OCOOEHHOCTM HM C y4YeTOM TMOJydyaeMoW ydamuMmuca mnpodeccuei
(cenmanbHOCTHIO):

[IpumepHbIe TEMAaTUKH Y4E€OHO-UCCIEA0BATEIBCKOTO MPOEKTA:

Onenka kayecTBa aTMOC(HEPHOTO BO3AyXa

1. Ormenka kayecTBa OYB METOJOM (PUTOTECTUPOBAHUS

2. OreHka KadecTBa BOJ] TOBEPXHOCTHBIX BOJOEMOB TIO
OPTraHOJENTUYECKUM U (PU3NKO-XUMUYECKUM CBOMCTBAM

3. Brnusuue [1AB Ha pocT 1 pa3BUTHE CEMSIH BBICIINX PACTECHUI

4. BnusiHue CONEBOTO 3arpsi3HEHUS Ha POCT U Pa3BUTUE CEMSIH BBICIIIMX
pacTeHUM.

CtpykTrypa y4eOHO-MCCIIEIOBATEILCKOTO TPOEKTa BKIIOYAET TISTh
OCHOBHBIX JTara.

OcHOBHBIE HIard TMEPBOrO 3Tana BHINOJHEHHUS MPOEKTa: OOOCHOBAHUE
AKTyaJIbHOCTH BBIODAHHOW TEMBI, BBISABJICHHE TMPOOJIIEMBI HCCICIOBAHMS,
(opMynupOBaHUE THIIOTE3bI, TOCTAHOBKA LIENU M 3a7a4 UCCIEIOBaHMS, BHIOOD
METOJIOB HCCIIEJIOBAaHUs, BHIOOP TOUeK oTOOpa mpod HAa TEPPUTOPUHU
UCCIICIOBaHMs,  ompeneiaeHne  (Gopmbl  MPEACTaBICHUS  PE3yJIbTaTOB
MCCJIEIOBaHMsI, OIPE/ICIICHNE ATANOB U COCTaBJICHHE IIJIaHa UCCIIeI0BaHUS.

Bropoii stanm Bkimoyaer B ceOsl MOATOTOBKY HEOOXOAMMOW TOCYABI W
MaTepuana JUisi SKCIIEPUMEHTa, MPOBEJCHHUE SKCIICPUMEHTA, MEPUOANUYECKYIO
IpoBepKa TEUEHUsI JKCIepuMeHTa/ cOOp Marepuana B BbIOpPAHHBIX TOYKax
oT6opa mpo0O.
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B mepuom  Tperbero - 3rama  MPOBEACHHS — OMO3KOJIOIHMYECKOIrO
HCCJIEIOBAHMsI, OOydYaroluecs IOJy4aroT IEPBUYHBIE SKCIEPUMEHTAIbHbBIE
JaHHbIE, TPOBOJAAT CTATUCTHUECKYIO 00pabOTKY MOTyUYEHHBIX JAaHHBIX, IPOBOJISAT
aHaJIU3 Pa3IMYHbIX UCTOYHUKOB HH(POPMAIIUN B paMKaxX TEMbI IIPOEKTA.

Ha detBepToM 3Tamne, oOy4aroniyecs BhISBISIIOT 3aKOHOMEPHOCTU MEXKITY
UCCIIeIyeMbIMU O0OBEKTAMHU, MPOIIECCAMU U SIBIICHUAMHU, (POPMYIHUPYIOT BHIBOJIbI
U pa3pabaThIBalOT MPOTHO3bI, MPOBOAST OIEHKY KayecTBa MCCIIETyEeMOro
00BbeKTa 1Mo pe3ysibTaTaM OMOIKOJIOTMYECKOTO aHAIN3a.

Ha 3aBepmarorem »Tame mnpoBOAUTCS OG(OPMIIEHHE Ppe3yJbTaTOB
BBITIOJIHEHUS ~ Y4EOHO-HUCCIEA0BATEIbCKOTO TPOEKTa B COOTBETCTBUU  C
3a/IaHHBIMU TPEOOBaHUAMM U MPEACTABICHUE PE3YIbTATOB HA 3aLIUTE MPOEKTA.

[IpuBenem mpuMep OMHCAHMUS  JTAOB  BBINOJHEHUS  Yy4eOHO-
HCCJIEI0BATENBCKOTO MPOEKTA:

VYBaxkaemble cTyZeHThl! B paMkax mpoekTa BaM HE0OXO0AUMO IPOUTH MATh
ATanoB pabOThI HAJl y4€OHO-UCCIIEIOBATENBCKUM MMPOEKTOM OT BHIOOpA TEMBI 10
MyOJMYHOM 3aMTHI IOJIYYEHHOTO pe3yibTaTa.

Ha nepBowm srane:

- copmupoBaTh KOMaHIy pPoeKTa (2-3 yeraoBeKa);

- BbIOpaTh TeMy y4eOHO-HCCIEA0BATEIBCKOTO MPOEKTA;

- 000CHOBAaTh aKTyaJIbHOCTb BHIOPAHHOU TEMBI;

- BBISIBUTH NPOOJIEMBI UCCIIEI0BaHUS, CPOPMYIUPOBATH TUIIOTESY;

- 1ojo0paTh METOABI UCCIIEOBAHUS B paMKax CBOETO IIPOEKTA;

- BBIOpaTh TOYKK OTOOpa MPOO HA TEPPUTOPUU UCCIICIOBAHUS

- c(opmynupoBaTh LENH U 33141 UCCIIEI0BAHMUS;

- COCTaBUTb IJIaHa UCCIICTOBAHUSI.

Ha BTopom srarme:

- MOATOTOBUTH HEOOXOJMMYIO MOCYy U MaTepuaa s
AKCIIEPUMEHTA;

- MPOBECTH IKCNEPUMEHTA, IEPUOANYECKHU POBEPSIS €ro TEUEHUE
(Tpu IIUTENBHON TOCTAaHOBKE OMbITa)/ COOpaTh MaTepual B
BBIOpPaHHBIX TOYKaX 0TOOpa Mpoo.

Ha tpetpem starme:

- TOJIyYUTh NEPBUYHBIC HKCIIEPUMEHTAIbHBIC JAHHBIC;

- TIIPOBECTHU CTATUCTUYECKYIO 00pabOTKY MOJYyYEHHBIX TaHHBIX;

Ha getBeprom srane:

- BBISIBUTH 3aKOHOMEPHOCTH,

- c(hOopMyJIUPOBATh BEIBOJBI M JaTh MPOTHO3 WM OIICHKY KauecTBa
UCCIIEyeMOTO 00BEKTA 0 pe3ysibTaTaM OMOAKOJIOTUUECKOTO
aHanau3a.

Ha 3aBepmaromem srane:

- 0OpMUTH pe3ybTaThl BHINOIHEHUS y4€OHO-UCCIIEI0BATEIBCKOTO
IPOEKTa B COOTBETCTBUHU C 3a/IaHHBIMU TPEOOBAHUSIMU;

- TOJTOTOBUTH YCTHOE COOOIIEHNE U MPE3CHTAIUIO;
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- HIpCaACTaBUTH PE3YyJIbTATHI BBIIIOJITHCHUA yqe6H0-
HCCIICIOBATCIILCKOTO ITPOCKTA Ha 3allIHUTC.

[IprMep BBINOTHEHUS MPOEKTA:!

HasBanue npoekra: OreHka KauecTBa aTMOC(EPHOro BO3yXa MO XBOE
COCHBI OOBIKHOBEHHOM.

IIpobsiema wucciaeg0BaHMsA: OIPEACICHUE HCTOYHUKOB 3arpsA3HEHUs
BO3/lyXa Ha TEPPUTOPUM HACEJIEHHOI'O IyHKTa HAa OCHOBAaHWUU IPOBEACHUS
AKCIPECC-OLIEHKN KauyeCcTBa BO3/1yXa [0 COCTOSTHUIO XBOU COCHBI OOBIKHOBEHHOMN
C OIpPEJEICHUEM Kilacca 3arpsA3HEHUs BO31yXa.

Henas mpoekTa: ONpenenuTh 30HbI Pa3HOW CTENEHH 3arps3HEHUsi, C
yKa3aHUEM UCTOYHUKA (MICTOYHHKOB) 3arpsi3HEHUS.

3amauum npoekra:

1. BeiOpaTh TeppuTOpHIO HCCIEIOBAHUS U TOUYKH OTOOpA MaTepHaa;

2. IIpoBecTH OIIEHKY MOBPEKICHHS U YChIXaHUSI XBOU;

3. OnpenenuTs Kiacce 3arps3HEHUs BO3yXa;

4. PazpaboTaTh KapTy 3arpsi3HEHHs BO3/lyXa, HA KOTOPOH OTMETUTH 30HbI
pPa3HOM CTENEHU 3arpA3HEHUS BO3/lyXa U UICTOUHHUKHU 3arps3HEHUS;

5. [1oArOTOBUTH U IMyOJIMYHO 3aUUTUTh PE3YyJIbTAaThl IPOEKTA B KOMAH/IE.

Pe3yabTaT npoeKTHOM PpadoThHI 00yYaOIIEerocs:

Kapra crenenu 3arpsi3HEHHOCTH aTMOC(EPHOTO BO3AyXa Ha TEPPUTOPUU
UCCIENOBaHMUS C YKa3aHUEM HWCTOYHUKOB 3arps3HEHUs; IMpe3eHTalUs
pE3yNbTaTOB UCCIEOBAHUS.

dopMa npeAcTaABJICHUA Pe3yJIbTATOB IPOEKTHOM PadoThI:

3ammTa TOPOEKTa C UCIHOJIb30BAaHUEM CPEACTB BU3yaldu3alluud U
JEMOHCTPALUU MTPOIYKTA.

BbinoJsiHeHHe MpPoeKTAa:

Bomnpocsl AJ151 10IMycKa K MPOEKTHOI padoTe
1. ChopmynupoBath 1eJb MIIaHUPYEMOTO SKCTIEPUMEHTA.

2. Kakue nokaszaTesnu UCTIOIb3YIOTCA ISl OIIEHKH KauecTBa aTMOC(HEpPHOTO
BO3/lyXa [0 COCTOSTHUIO XBOMU.

3. Kakue ucTouHuKM 3arps3HeHus: aTMOc(hEpHOro BO3AyXa €CTh B BallleM
palioHe IPOKUBAHUS.

4. IlepeyuciauTh OCHOBHBIE 3TAIbl OMPEAEICHHUS YUCTOTHI aTMOC(HEPHOTO
BO3/lyXa [0 COCTOSTHUIO XBOMU.

5. Kakue kacchl MOBpeXASHUS XBOU UCTIONB3YIOTCS B JAHHON METOJIUKE?
6. [lepeuncinre U 0XapakTepU3yHTE KIACChl YChIXaHUS XBOU.

7. Kakue knacchl 3arpsi3HEHUS BO3/1yXa BBIICIISIOT?

8. OnummmTe nmpaBuiia 0TOOpa MaTepuana.

9. Kakue 3arpsi3HUTENN BbI3BIBAIOT MTOBPEKICHUS XBOU?

10. Kak onpeaenuTs NpoI0IKUTEIBHOCTD KU3HU (MaKCUMAaIbHbINA BO3pPACT)
xBou?

11. Ot yero 3aBUCUT BBIOOP PACCTOSIHUS MEXKIY TOUKAMH UCCIEIOBAHUS?
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12. XBo10 Kakoro roja HeoOXouMo coOpaTh JJIsl MPOBEACHUS OLICHKU
COCTOSIHUSL aTMOC(EpHOTro BO3ayxa?

DTarbl IpoBeIeHUs PaOOTHI:
1. IloaroToBUTEILHEBII:
- BBIOOp TEPPUTOPHUH U TOUEK UCCIICTIOBAHNUS;
- cOop marepuana;
2. Kamepanbaast 06paboTka coOpaHHOTO MaTepHaia.

1. BriOpaTh TOUKM wHcclieqoBaHus, NMpuMepHo 4 — 5. Touku TOJKHBI
HAXOJUTCS Ha OJHOM JIMHUU 10 MEpe yAAJIEHUs OT MOTEHI[MAIbHOTO UCTOYHUKA
3arpsi3HEHHS] B Ballleil MECTHOCTH — HACEJICHHOTO IMYHKTa, MPOMBIIIIEHHOTO
NPEANPUATHS UM aBTOMarucTpainu. JKenareabHo pacnojaratb TOYKU M0 JTUHUH
npeo0iafamx BETPOB — B Ty CTOPOHY, B KOTOPYIO BETEpP CHOCHUT
MMOTEHIIUAJIbHBIC 3arPS3HSIONINE BEIIECTRA.

PaccTostnue Mexay TOYyKamMu 3aBUCUT OT MOIIHOCTA HCTOYHUKA
3arps3HeHusi. Eciiv 3T0 OOJbIION HAceNeHHBIM MYyHKT C MPOMBIIUICHHBIMHU
MPEANPUATASIMU U MHOTOUYUCIICHHBIM aBTOTPAHCIIOPTOM, TO PACCTOSIHUE MEXTY
TOYKaMH MOTYT ObITh B Ipesenax 1 kM (JanpHss miomaaka OyAeT yaajaeHa oT
ropoga Ha 5 k). Eciaum »T0 HeOomblas KOTEIbHAs, TO PACCTOSHUE MEXKIY
romaakaMu MoxxeT coctabisaTh 400 — 800 metpos. Eciu 310 aBTOTpacca, To 20
— 200 MeTpoB (B 3aBUCHMOCTH OT ITOTOKA aBTOTPAHCIIOPTA).

2. B xaxmol Touke oOcCiemoBaHUsS HEOOXOIUMO OTOOpaTh MOJIOIBIC
JepeBbs, BeICOTOM 1-1,5 M ¢ G0OKOBBIMHU ITOOEraMu HE MEHeEe 8.

3. Onucath BBITONTAHHOCTH y4acTKa, IPUCBOMB COOTBETCTBYIONIUN Oasut
(1 — BeITAaNTHIBAHUS HET; 2 — BBITONTAHBI TPOIIBI; 3 — OCTAJIOCh HEMHOTO TPaBBI
BOKPYT JEPEBBLEB; 4 — HET HU TPaBhl, HU KyCTapHUUYKOB). [Ipu BBITONITAaHHOCTH
TEPPUTOPHUH, OLIEHHMBaeMoOil Oamiamu 3 win 4 OLEHKa aTMoc(hepHOTo
3arps3HEHUS] HE BO3MOJKHA.

4. Ha BbICcOTE CBOETO pocTa coOpath ¢ Kaxaoro aepena (1 gepeBo B oiHON
Touke) o 30 xBouHOK (cymmapHO 150 XBOMHOK). XBOMHKH JIOJKHBI OBITH B
BO3pacTe 2 JIeT, TO €CTh HaJ0 OpaTh 00pasiibl XBOM C MOOErOB BTOPOro rojaa
KU3HU — JIJI BCEX TOYEK OJIMHAKOBO puC. 1.
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oceBoll nmober
1 roma

oceeol mober
2roma
oceeoll mober
3roma

Puc.1. YacTu BEeTBM XBOIHOIO JiepeBa CiyKaluue OMONHIUKATOpaMu

5. OueHuTh NPOAOLKUTEIBHOCTh JKM3HM XBOM HAa BETBH, C KOTOPOU
OTOMpAIOTCSI XBOMHKHM, [0 OXBOCHHBIM Y4YacCTKaM OCEBBIX II00OETOB B
COOTBETCTBUM C PUCYHKOM 2.

[TonHbIi BO3pACT XBOU ONPEAEIISIETCS YUCIOM YYACTKOB OCEBBIX MOOErOB
C TMOJHOCTBIO COXPAHEHHOM XBOEW IUIIOC JOJII COXPAaHEHHOM XBOM Ha
CJIEIYIOIEM 32 HUM y4YacTKe.

0,5 ] 1,5

Puc. 2. Cxema onpezaeneHust TpoAOJKUTEIBHOCTH JKU3HU XBOU COCHBI

6. [TpoOy ¢ Kaxa0¥ TOYKK HAJO0 TOMECTUTH B OTACIBbHBINA MaKeT (JIydiie
OyMaKHBII) U cpa3y MoAmnucaTh ero (yKa3blBaeTcs J1aTa; TOYka 0T00pa; CTETICHb
BBITONTAHHOCTH y4YacTKa; MPOJIOHKUTEIBLHOCTD KU3HU XBOW Ha BETKE, OTKyZa
OepyTCsi XBOMHKH).

2. IlpoBeneHue onbITOB

2.1. AJII‘OpPITM onpeacjacHuda KJIacCoB IMOBPEKICHUA U YCBIXaHUA XBOU

O6opyaoBanue u nmocyaa

Marepuan

1. JIyna

1. XBos cocHBI B Bo3pacTte 2 JieT, He MeHee 30 mTyk
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2. JIunelika Ui MIJLTUMETpoBasi Oymara

AJITOPUTM NPOBeeHNS ONbITA Bonpocs! n 3a5anus
1. OcMOTpeTh XBOKO MIPU MOMOIIIH JIYIIBI. 1. 3aHecTn gaHHBIE IO KOJIUYECTBY
2. Pa3nenuTh BCIO XBOIO HA COOTBETCTBYIOLIUE MOBPEXKICHHBIX XBOMHOK B TAOIHILy 2.
KJIACChI MO MPU3HAKAM MOBPEXKICHUS U YChIXaHUs | 2. 3aHECTH JJaHHBIE [0 KOJUYECTBY
COTJIACHO OLIEHOYHOM Tabnune 1 u pucyHky 1. XBOMHOK C IIPU3HAKaMH YCBIXaHUS B
3. [loxcunTarh KOJIMYECTBO MOBPEKICHHBIX Tabnuny 3.
XBOMHOK B Ka)KJIOM KJIAcCe. 2. PaccunTarh pOLIEHT NOBPEXKIEHHBIX U
4. [logcunTaTh KOIUYECTBO XBOUHOK C XBOMHOK C IPU3HAKAMH YCHIXaHUS
MPU3HAKaMU yChIXaHUs MO KJlaccaM. OTHOCHUTEIIEHO OOIIETO KOJIMYEeCTBA

COOpaHHBIX XBOMHOK.

OneHoYHasi TadauIA

Tabnuua 1
OIIeHKa MOBPECKACHUA U YCBIXaHUA XBOU
Kuacc noBpesxnenusi | Buabl noBpexaeHuil XBon XapaKkTepuCcTHKA YCBIXaHUSA XBOH
/ kJaace yChbIXaHUA
KII1/KVY1 XBOMHKa 0e3 maTeH Her cyxux ydacTkos
KII2/KVY 1 XBOMHKa ¢ HEOOIBIINM yHciaoM | HeT cyxux yuacTkoB
MEJKUX MATEH
KII3/KVY 2 XBOMHKa € OOJIBIIMM YHUCIOM | YCOX KOHYHK 2-5 MM
YEPHBIX U JKEITHIX MATEH
-/KY 3 - VYcoxna 1/3 xBouHKH
-/KY 4 - VYcoxio 6oree MOJOBUHBI XBOWHKH
WJIM BCSI XBOMHKA JKENTast U cyxas
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Knacce! roBpexneHus (HEXpO3kI)

Kiacchl ychIXaHusA

3. O0padoTKa pe3yJbTaTOB ONBITOB

Puc. 3. Knaccel IMOBPCKACHUA U YCBIXaHHA XBOU

Tabnuma 2
Onpeneneﬂne KJIacCa MOBPEKACHUA XBOU
Knacc KIT1 KIT2 KII 3
TTOBPEXKICHUS
XBOU
Howmep XBoWHKH 0€3 IsATeH XBOUHKHU C HEOOIBIIUM XBOUWHKA ¢ OONBIIUM
JiepeBa YUCJIIOM MEJIKHX TATEeH YHUCJIOM YEPHBIX U
KENTHIX MATEH
T % IIT. % IIT. %
1
2
3
Mecto
orbopa
Marepuaia
BriBon: % XBOHMHOK — O€3 IIATEH, Ha % HEOOIBIIIOE YMCIIO MEITKUX
IISITEH JKENTOTO I[BETA, Y % MHOTO MSITeH Mo Bcel nmuHe. Takum oOpazom,
JTOMHUHUPYET KJIacC MMOBPEKACHUS XBOU.
Ta0muna 3

OmnpenesieHue Kaacca yCbIXaHUsI XBOH
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Kiacc KV 1 KY 2 KV 3 KV 4
TIOBPEXKICHHS
XBOU
Howmep YV XBOMHKH HET VY cox KOHYHK Ycoxina 1/3 Ycoxio Gonee
nepeBa CYXHX Y4aCTKOB XBOHMHKH Ha 2-5 XBOWHKH TIOJIOBHUHBI
MM XBOWHKHU WK BCS
XBOWHKA JKEJTas U
cyxas
IT. % IT. % IIT. % IT. %
1
2
3
Mecto
orbopa
marepuaia
BriBos: % XBOMHOK OTCYTCTBYIOT CyXH€ YYaCTKH, Y % ycox
KOHYHK XBOWHKH, Y % yCoxJia TPCTh XBONHKH, % XBOMHOK — ITOJIHOCTBIO
cyxue. Takum o6pa3oM, JOMUHUPYET KJIaCC MOBPEXICHUSA XBOU.

Cnenaiite BBIBOJ O YHCTOTE BO37yXa Ha HCCICAYEMON TEPPUTOPHHU II0
tabnuie 4.

Kiacc uymcroThl BO3Ayxa ompenensercss IpU IEePeceueHuH Kiiacca
MOBPEXKICHUS XBOU Ha roderax 2 roja >XKM3HU U MAaKCUMaJIbHOTO BO3PacTa XBOH
Ha BETKE.

TaOmnura 4.
OnpenesieHue Kjiacca 3arpsi3HeHHs BO3yXa
Kuace noBpe:xnenusi XBou Ha noderax 2-rorojaa xKu3Hu

MakcuMaJbLHbII
BO3pPacT XBOH 1 2 3

4 I -1 i

3 | | -1

2 I 11 AV

2 - v v -V

1 — v V -VI

1 — — Vi
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VYcaoBHble 0003HAUYEHUsSI Kilacca 3arps3HEHUs Bo3ayxa: | — ujeanbHO
yucteiii; Il — wyumcreni; Il — oTHocuTenbHO YHCTBIA («HOpMaAY); IV —
3arps3HEHHBIA («TpeBoray); V — rps3HbIM («omacHo»); VI — odeHb Ips3HBIN
(«BpeaHO»), ( — ) HE BOBMOXKHBIC COUETAHUS.

4. 3aBepmaromuii 3tan: Pa3paboTka KapThl CTENEHU 3arps3HEHHOCTU
aTMoc(epHOro Bo3ayxa Ha TEPPUTOPUHU MCCIICIOBAHUS C YKa3aHUEM HCTOYHUKOB
3arpsi3HEHUS]; MPE3EHTALUS PE3yJIbTaTOB UcchaeaoBanusa. [loaroroBka ycTHOro
COOOILIEHHS ¥ TIPE3CHTALIMU 110 pe3yJibTaTaM MPOBEAECHHOIO UCCIICI0BAHUSI.

TpeOoBaHus K YCTHOMY COOOILIEHUIO:

— NPOJOJLKUTENBHOCTE: 10 10 MuH;

— CTPYKTypa: KpaTkas akTyaJIbHOCTb HCCJIEHOBAHMS, THUIIOTE3a, LEJIb,
3a7aui, OOBEKThl M METObI, MOJYYEHHBIE PE3yJbTaThl U HUX OOCYXKJCHHE
(mpeacTaBieHUE MPOAYKTA), BEIBOIBI.

TpeOoBaHUS K CTPYKTYpe Npe3eHTANUN:

1. TutynpHbIN cnaiin. B BepxHel yacTu claiijia He00X0UMO OTPa3UTh
uHpopManuio 06 00pa3oBaTeNbHONW OpraHU3allid, B KOTOPOM MPOBOIUIOCH
ucciaeoBaHue. B IEHTpalbHOM dYacTH ciaijie yKa3bIBaeTcs TeMa Y4eOHO-
MCCJIEI0BATEIILCKOTO TPOEKTA. B HUKHEHN YAaCTH CITPAaBa YKa3bIBAIOTCS YYACTHUKH
IIPOEKTA, BHITIOIHSBIINE padoTYy;

2. AKTYaJabHOCTb;

3. I'mnotesa, 11enp, 3a1a4u;

4, OOBEKThI U METOABI UCCIEAOBaHUS (MOTYT OBITh pa30OUTHI HA JIBa
ciaiiia u 6osee);

S. PesynbraTel uccnegoBaHuii. MoryT OBITh NpEACTaBIEHBI B BUJE

PUCYHKOB, rpaduKoB, (hoTorpaduii, TabIUL, KOTOPBIE JOJKHBI UMETh CKBO3HYIO
HyMepaluo 1 Ha3BaHUE. KOJIMUYECTBO CIailIoB 3aBUCUT OT 00beMa MaTepuaa,
HO HE€ JOJDKHO NpPHBBILIATH OTBEJCHHOIO BpeMEHH Ha cooOuieHue. MoxkHO
OPEICTaBIATh MaTepuanl HE B TOJHOM O0bEME, a TOJbKO CaMbl Ba)KHbIE
MOMEHTBHI;

6. BriBOIBI;

1. SaxmountenbHbid (“brarogapro 3a BHuManue” uiam “‘Criacubo 3a
BHHMaHUE”).

JIist co3nanus KaueCTBEHHOW MPE3eHTAluu HEO0X0MMO COONIOAATh P
TpeOOBAHMIA:

OO0uue 5. Ilpe3eHTtarnus q0JKHA HAUUHATKLCS C TUTYJIBHOTO Claia,

TpeOOBaHUS I'JIe YKa3bIBa€TCs TeMa, CBEACHUS 00 aBTOPE U T.II.

6. Ha cnaitnax HeoOxoaumo pa3mMeniaTh TOJIbKO TE€3UCHI,
KJIFOUEBbIE CJIOBa, rpauyecKkrue MaTepuabl (CXeMbl,
PUCYHKH, TaOIUIIBI, POTO U T.I1.).

7. Wcnonb30BaTh €AMHBIN CTUIL O(OpPMIICHUS.
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8. KomnyecTtBO cClalifoB MOJDKHO OBITH JIOCTATOYHBIM IS
PacKpBITHSI TEMBI, HO HE Ooiiee 20-TH.

MpudTs 6. Cnenyet HCIIOJIb30BATh CTaHAapTHBIE, HIUPOKO
pacnpocTpaHeHHbIe TpUdTHI, Takue kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u np.;

7. Pasmep mpudTa 178 3arojJOoBKOB — HE MeHee 24, s
nHopmaruu He MeHee 18.

8. He pexomenmyercs UCHOB30BaTh pa3HbIe TUIIBI PUPTOB
B OJIHOM MPE3EHTalUH.

9. Ins BeImeneHuss uHOpMAIUU CIEIYyET HCIOIb30BATh
KUPHBINA WIPUPT, KyPCUB UK TIOTYEPKUBAHHE.

10.He 3m0ymoTpe0asiTh TPONMUCHBIMU OYKBAMHU.

®oH 3. XKenarenbHO HCHOJIB30BaTh OJHOTOHHBIM (DOH HESPKUX
[IACTEIbHBIX TOHOB.
4. Jlns boHa NpeOYTUTENbHBI XOJI0JHbIE TOHA.

Ucnons3oBanue | 3. Ha ogHOM cnaiiie peKOMEHIyeTcsl HCIOJIb30BaTh HE Ooree

BETa 3-X IIBETOB: OJIUH JU1sl POHA, OAMH JJIS 3ar0JIOBKA, OJAMH JIJIs
TEKCTA.

4. Jlns (hoHa M TEKCTa UCIOJIb30BATh KOHTPACTHBIE IIBETA.

IIpeacraBnenue | 4. PekomeHayeTcs UCHOJB30BaTh KOPOTKHE CJIOBa H

uH(popmanuu MIPETIOKEHHS.

5. MuUHMMH3UPOBaTh KOJMYECTBO TNPEIJIOTOB, HApEyui,
MpUIaraTeabHbIX.

6. 3aroyioBKH JOHKHBI MPUBIEKATh BHUMAHUE ayAUTOPHH.

O0BeM He crouT 3amojHATE OOMH CJIAW[ CIIHIIKOM OOJIBIIMM
uH(popmanuu o0beMOM  HMH(POpPMALIMM: JIHOJM MOTYT E€JUHOBPEMEHHO
3alOMHUTH HE OoJiee TpeX (PaKToB, BHIBOJIOB, ONPEACICHHUIA. -

2.2. OueHO4YHbIE CPeCTBA PYOEKHOI0 (TEMATHYECKOr0) KOHTPOJIA 110
aucuniiube «buosorus»

Py0GexxHbIil KOHTPOJIh TIO JUCIUTUINHE «bHoNorusy mpoBoauTcs B (hopme
KOHTPOJIBHBIX Pa0OT Ha OTIEJbHBIX 3aHATUSAX IOCJIE 3aBEPIICHUS U3YUYCHUS
IIEPBOT0, BTOPOr'0, TPETHETO U YETBEPTOIO pa3neiioB. Ilocne 3aBepieHus msToro
pazziena pyOeKHBIM KOHTPOJIb MPOBOJAUTCS B (opMe 3amuThl Keiica:
peACTaBICHUs PE3yIbTATOB PEIICHUs KEHCOB (BBICTYIJICHUE C TIPE3CHTAIUEN ).
PyGexHbIit KOHTPOJIb MIECTOTO0 pa3zesa MPOBOAUTCS B (OpMe 3allUThl MPOSKTa:
NPEICTaBIICHUS  PE3yJbTaTOB  BBIMOJHEHUS  y4eOHO-HCCIIEOBATEIBCKOTO
IpoeKTa (BBICTYIUICHHUE C MTPE3EHTallUEN ).
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[IpuBeneM nmpumepsl 3aJaHUi JUIsI KaXA0ro THUIAa PyOeKHOTr0 KOHTPOJIS.

1. KonrposbHasi paGora “MoJieky/JIsIpHbI YPOBEHb OPraHM3alMU
JKMBOro”.

B pesynmerate ocBoeHusa mnepBoro paszaena “Kierka — CTpyKTypHO-
GyHKIHOHATBHAS €AMHUIIA )KUBOTO” 00yYaroluecs CMOTYT:

— XapakTepu30BaTh CTPOCHHE U (PYHKIMU OCHOBHBIX OHMOTOJIUMEPOB,
KJIETKU U €€ CTPYKTYPHBIX 3JIEMEHTOB;

— ONPENEIIATh PE3yJIbTaThl U3MEHEHUS] TEHETUYECKOIO0 KOJIa B MpOoleccax
MaTPUYHOTO CUHTE33;

—  OpraHM30BBIBaTh HAOJIOJCHUE OWOJIOTMYECKUX OOBEKTOB Ha
MOJIEKYJIIPHOM U KJIIETOYHOM YpPOBHE.

KoHntposnbHas pabota mpencraBisger coOOM 3aJlaHus B TECTOBOM (opme
Pa3IMYHOTO YPOBHA CJIOXHOCTH: “HM3KWW~, ‘“‘CpelHHN” U “BbICOKMI . B
3aBUCUMOCTH OT THUIIA U TPYAHOCTU 33JaHUS €r0 BBINOJHEHUE OLICHHBAETCS
pa3HbBIM 4YHCIOM OajyioB. BhIMoiaHEHHE KaXXIOro 3agaHust “‘HU3KOro” YpOBHS
CJIO)KHOCTHU oOlleHuBaeTcss 1 OawioM. 3a BBIMOJHEHHE 3alaHuil “‘cpegHero”
YPOBHSI CJIOXHOCTH B 3aBUCHMOCTH OT TOJHOTHl M NPaBWIBHOCTH OTBETa
npucBauBaercs 70 2 0aios.

K 3amaHnio “BBICOKOTO” YpOBHSI CJIOKHOCTH OTHOCUTCS PEIICHHE 3ajad.
[Ipy npaBuUiIBbHOM pENIEHUU 3aJaHUN “‘BBICOKOTO” YPOBHSI IPHUCBAaUBAaETCA 3
Oasna.

3aaHus BCEX YPOBHEM CII0KHOCTH ITPOBEPSIFOTCS AaBTOMATUYECKH.

Pacnipenenenne 3amaHuii 1O yPOBHSAM CJIOXKHOCTH IPEICTABICHO B
cieayromien Tadauie:

YpoBeHnb bana | IlpouenrtHoe Tun Bonpocos
CJIOKHOCTH coJepKkaHue

3a1aHuA 3aJlaHui

Huzkuit 1 65% - 3aJIaHUsI C BLIODOPOM OJTHOTO

IMPpaBUJIBHOTO OTBCTA

Cpennnii 2 15 % - MHOKE€CTBEHHBIN BBIOOD;

- BOIIPOCHI HA YMOPSAOUYMBAHUE WU
YCTaHOBJICHUE IIPABUWILHOMU
NOCJIEA0BATEIBLHOCTH

Bricokui 3 20 % - CUTYallMOHHBIE 3a/1a4M UJIU BOMIPOCHI
npeaycMaTpUBAIOIIUE Pa3BEPHYTHIN
OTBET

Kputepuu onieHnBanus pyoeXKHONH KOHTPOJIBbHON paOOTHI:
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Ouenka IIpoueHT BbINOJIHECHUSA
“OTIMYHO” 85-100%
“xopomio” 70-84%

“yIIOBJIETBOPUTEIHHO” 50-69%
“HEyJIOBJIETBOPUTEIBHO” Menee 49%

1. A3oTucroe ocHoBanue ajieHuH B Mosekyse JJHK kommiuementapHo...
1) ryanuny;
2) LIUTO3UHY;

3) yparuiy;
4) TAMHHY.

2. K mypHHOBBIM a30THCTBIM OCHOBAHUSIM OTHOCSTCS. ..
1) ajeHHH ¥ TyaHMH;

2) I'yaHuH ¥ [IUTO3MH;

3) UUTO3MH U ypaIluL,

4) ypauui 1 aZcHHH.

3. Bribepute pynkiuto uPHK?

1) XxpaHeHHe reHeTHYecKoi HHPOpMALINH;

2) TpaHCHIOPT aMUHOKHUCIIOTHI B pUOOCOMY;

3) BXOJIUT B COCTaB puOOCOM;

4) nepenoc reneruueckoit nagopmanuio ot JIHK x puéocome.

4. KneTku 3yKapuoT He COIEpKar...
1) mu3ocom;

2) pudocoMm;

3) Me30coMm.;

4) xomriekca ['omabxu.

5. Knerku npokapuoT coaepaxar...
1) K1eTOUHBIN LEHTP;

2) BHJIOTIJIA3MATUYECKYIO CETh;

3) pu60OCOMBI H M€30COMBI;

4) xommuiekc ['oNbIKU U TU30COMBI.

6. Kakuie opraHou/ bl BCTPEUalOTCS TOJIBKO B PACTUTEIIBHBIX KIIETKAX ?
1) sHIOILUIa3MaTHYECKas CETh;
2) IUIaCTH/BI,



3) MUTOXOHIPHH;
4) xomruiekc ['ombmxu.

7. B metadazHoii XxpoMOCOME BBIIETSIOT. .
1) neun u HEHTpOCOMY;

2) LIEHTPOCOMY U IIEHTPHUOJIH;

3) LIEHTPUOIIU U LIEHTPOMEDPY;

4) meHTpoMepy H ILIeYH.

8. K aBToTpodam oTHOCATCA. ..

1) BupychI;

2) XeMOCHHTE3UPYIOLHE OAKTEePHH;
3) rpuOsr;

4) napazuTuueckue OaKTepuu.

9. Tpanckpunuus — 3710...

1) cBs3piBanre aMHHOKHCITOTHI ¢ TPHK;
2) nepeHoc aMUHOKHUCIIOTHI B puO0OCOMY;
3) ynBoenue mojekyinl JIHK;

4) cunte3 ”PHK na matpune JHK.

10. Eciu xogupyrorias 6eaok yacth rera coaepkut 6000 map HyKICOTHIOB, TO

CKOJIbKO aMUHOKHCJIOT B KOJUPYEMON MoJieKyJie Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue 13 nepeurcIeHHbIX 00JIe3HEH, BRI3BIBAIOTCS BUpyCaMu?
a) Tyoepkyine3 u nudrepus;

0) Judrepus u CITN/I;

B) CIIU/I u rpunm;

T') TPUMI U TYOepKyJies;

12. B pe3ynbraTe NepBOro AejIeHUs Meiio3a MPOUCXOIUT:
a) yBeJIMUYeHUE Habopa XpOMOCOM;

0) yMeHbIIIEHHE HA00pa XPOMOCOM;

B) COXpaHEHHUE UCXOJHOr0 Habopa XpoOMOCOM.

13. Yro npoucxoaut B anadasze 11 meiioza?
1) cnupanu3zanus XpoMocom;
2) pacxOKIEHUE K MOJIF0CaM JIBYXPOMATHIHBIX XPOMOCOM;
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3) pacxoxkaeHune K MOJKCaM XpOMATH/I;
4) pacnoyioKeHUEe XPOMOCOM B MJIOCKOCTH 3KBATOPa KJIETKHU.

14. YcraHoBUTE COOTBETCTBUE

Opranoup OyHKIMSA
1) pubocoma A) nepeBaprBaHUE OTMEPILIUX KIETOK
2) XJIOpOILIACTHI b) porocunTes
3) IU30COMBI B) cunre3 Genka
4) ueHTpuoIu I') o6pazoBanue BepeTeHa JACICHUS

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

15. BriOeputre XUMHYECKHUE DJIEMEHTHI KJIETKH, KOTOpPBHIE BXOJSIT B COCTaB
OpTraHUYECKUX BEIIECTB:

1) KaabIIHiA;

2) yraepon,;

3) UuHK;

4) Boaopo;

5) kucaopon;

6) Meb;

7) a3oT.

16. YcTaHoBUTE COOTBETCTBUE

['pynnel aMMHOKHUCIIOT IIpencraBurenu
1. HelitpanbsHble A) TIIyTaMUHOBAsI KUCJIOTA
2. Kucnsie b) nu3un
3. OcHOBHBIE B) ananun

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

17. B monekyne JIHK HykneoTuasl, coaep:kamue aaeHuH, cocTaBisiioT 10%.
CKOJbKO MPOIICHTOB B IAaHHOM MOJIEKYJEe HYKJICOTHIOB, COACPKAIINX [IUTO3WH?
1) 10;
2) 20,
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3) 30;
4) 40.

18. B monekyne PHK nykneotuasl, coaepxaiiue ypamui, coctaBisitor — 30% u
aneHuH — 40%. CKOJIbKO MPOLEHTOB a/ICHWIOBBIX HYKJICOTUAOB COJIEPKUTCS B
uenu JIHK, kommieMmeHTapHO# TOM, Ha KOTOpOW cuHTe3upoBasiack 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. VYyactoxk monekynsl JJHK coctout n3 60 map mykneotunoB. Onpenenure
JUIMHY ATOTO yyacTka (paccrosHue Mexay Hykineoruaamu B JIHK cocramiser
0,34 um)

1) 20,4;

2) 24,

3) 10,2;

4) 30.

20. ®parment mousekynbl JIHK copepxut 1230 HYKICOTHMAHBIX OCTaTKOB.
CKOJIbKO aMHHOKHCJIOT OYJIET BXOJUThH B COCTaB Oenka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3amura KeicoB: NMpeaCTABJICHNE Pe3y/JbTATOB PelIeHUs KeiCoB.

3amura keica sBIAETCA PYOEKHBIM KOHTPOJIEM IO MSITOMY pasaeny
“bUOOTHUS B )KU3HK, B PE3YJIbTATE U3YUCHHSI KOTOPOTO 00yUaroIuecs: CMOTYT:

— aHAJIM3UPOBATh 3TUYECKUE ACIEKThl COBPEMEHHBIX HCCJIEIOBAaHUN B
00JyacTu OMOTEXHOJIOTUH Y TEHETHYECKUX TEXHOJIOTHM.

st 3ammThl  KedcoB oOydaromumcs HeoOxoaumo B pamkax BCP
MOATOTOBUTh YCTHOE COOOIICHHWE TII0 pe3yJbTaTaM peEHIeHus Kehca ¢
MIOJATOTOBKOM ITPE3EHTALIN .

Kpurepuu onieHMBaHuUsl yCTHOTO COOOIIEHUS:

banabl
Kpurepun

OICHUBAaHUsA

1 0an 2 daJ1a 3 0aJsi1a
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1. CootBeTCcTBHE
coAepKaHus TOKJIa1a
3a9BJIEHHON TEME

coJiepKaHue JA0KJIaia
JIMIIb YaCTUYHO
COOTBETCTBYET
3asBJICHHOI TeMe

coj/iepKaHue
JOKIaa, 3a
UCKIIIOUCHHEM
OTJIEbHBIX
MOMEHTOB,
COOTBETCTBYET
3as1BJICHHOU TeME U
B IOJIHOW Mepe €€
pacKkpbIBaeT

coJiepKaHue
JoKJIaza
COOTBETCTBYET
3asBJICHHOHN TeMe B
B IIOJIHOW Mepe €€
packpbIBaeT

2. Crenesnb
PaCKpPBITHS TEMBI

packpbiTa MaJias 9acTh
TEMBI; TIOUCK
nH(pOpMaUK IPOBEIAEH
MMOBEPXHOCTHO; B
W3JI0KEHUU MaTepuasa
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

TeMa pacKphITa
XOPOIIIO0, HO HE B
IIOJIHOM 00BEME;
uHpopmauu
MIPEJICTaBICHO
HEJIOCTaTOYHO; B
OTJICTBHBIX CITydasx
HapyIleHa JIOTHKA B
U3JI0)KEHU U
Mmarepuaia, He
COBCEM JIOCTYITHO

TeMa pacKphITa
[TOJHOCTBIO;
MPEJICTaBJICH
000CHOBAHHBIN
00BEM
nHpopManuu;
H3JI0KEHHE
MaTepuaia
JIOTUYHO, JIOCTYITHO

3.YMeHue 10CcTynHo
" IIOHATHO MNEPCAATh
coJiepKaHue JToKIaja
B BUJC MMPE3CHTAlINU

U3 NIPEACTABIEHHON
IIPE3EHTAIH HE COBCEM
MOHATHA TeMaTHKa
UCCIIEIOBaHMS, AETaIN
HE PacKpPbITHI

Ha OCHOBE
MPECTaBICHHOMN
Mpe3CHTAIH
dbopmupyetcs
oO11ee MOHUMaHHE
TEMaTHKH
UCCIICIOBaHMSI, HO
HE SICHBI JICTAJIH

Ha OCHOBE
MPECTaBICHHON
[IPE3EHTALN
dbopmupyercs
[IOJIHOE ITIOHUMAaHue
TEMATHKHU
UCCIIEI0BAHMS,
PACKpBITHI JETAIH

OneHuTe Npe3eHTaHIO 10 CIEIYIOUUM KPUTEPHUSIM:

Kpurepun Baubl
OLlCHUBAHUSA
0 1 2
IIOJIHOTA uHpopManus, uHpopManus, [IpE3CHTALN
HCIIOJIb30BAaHUS HCIIONb3yeMas B IIPEACTABJICHHAS B | COAEPKUT MTOJIHYIO
y4yeOHOro MaTepuasia | Mpe3eHTaluu, He [IPE3EHTALINH, U YETKYIO
OTHOCHUTBCS K TEME OTHOCHTCS K TeMe, | HH(popMaIuio,
HO HEJ0CTaTO4YHO JNOCTATOYHYIO JJIS
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IMOJIHO PACKPBIBAKOT
€€ COACPpIKAaHUC

dbopmupoBaHus
HPEJICTABICHUS O
TeMe

JIOTHKA HW3JI0KCHUS
Marepuaia B
COOTBETCTBHUH C
MJIaHOM U TEMOU
3aJIaHus

Marepuanl
IIpe3EHTAlUU HE
COOTBETCTBYET TEME,
IIJIaHA HET

Marepuan
MpEe3eHTalUN
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, IJ1aH
IIOCTPOEH HE TOYHO

Marepuall,
MPUBEJCHHBIN B
Mpe3eHTaALUU
IIOJTHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHus 1
COCTaBJICHHOMY
IJIaHy

opdorpaduyeckas
IPaMOTHOCTh

TCPMHUHOJIOTMYCCKas U

B IIPE3CHTAINH
MPHUCYTCTBYIOT
opdorpadudeckue
OIIIMOKH, HE BCE
TEPMHUHBI TIPUMCHEHBI
0 CYIIECTBY

B IPpC3CHTAlUN
HPUCYTCTBYIOT
opdorpaduyeckue
OIIMOKHU, TSPMHHBI
MMPUMCHCHBI BEPHO

B IIPC3CHTAlUN
OTCYTCTBYIOT
opdorpadudeckue
OIIMOKH, TSPMHHBI
IMPUMCHCHBI BEPHO

AKKypaTHOCTb U
OpUTMHAJIbHOCTh
MMOCTPOEHUS

MIpe3eHTAIHS
MocTpoeHa 6e3 yueta
KOMITO3UITUHT
CIaimoB, 0e3
coOroIeHUs
TpeOoBaHU K
mpudram u
[BETOBOMY
0o(hOopMIICHUIO

pe3CHTAIHS
MOCTPOCHA C
y4eTOM TpeOOBaHU
K 0(hopMIICHHIO, HO
HET eINHOTO
odopMiIeHHS
ClaiaoB

MPe3CHTAIHS
[IOCTPOCHA B
MIOJTHOM
COOTBETCTBHUHM C
TpeOOBaHUSIMHU
oopmienus,
UCTIOJIb30BaH
OpUTMHAJIbHBIN
MOJIXO/T K
oopmieHuto
CJIalJIOB

IIxana nepeBoaa 6a/1J10B B 0TMETKY

17-15 6amwioB - «5»
14 - 9 6amoB - «d»
8-6 0a1oB -«3»

Memnee 6 6amI0B WM OTCYTCTBUE PaOOTHI - «2»

3. 3ammuTa mNpoekTa: mNpeacTaBJeHHE Pe3yJbTATOB BbINOJHEHHUS
Y4e0HO-HCCJIeT0BATENbCKOT0 MPOeKTa.

3amura MpoeKTa SBISETCA PyOEKHBIM KOHTPOJIEM IO IMIECTOMY pasieny

“broskonorudeckue HcCCIeqOBaHHs
00y4JaroImecs: CMOTYT:
— ONMCBHIBATh METOBI OMOAKOJIOTMUYECKUX UCCIICIOBAHUH;

— IUTAHUPOBATH OMO3KOJIOTUYECKHUM KCTIEPUMEHT;
— MPOBOJUTH OMOIKOJIOTUYECKUI SKCIIEPUMEHT;
— UHTEPIPETUPOBATH PE3YJIbTAThI IPOBEAECHHOIO OMOIKOIOTHUECKOTO

B PE3YJbTATC HUIYUCHHUA KOTOPOIro
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AKCIEPUMEHTA C UCTIOIB30BAHUEM KOJIMYECTBEHHBIX METO/OB.
JIns 3ammThl MPOEKTOB oOywaromumcs HeoOxoaumo B pamkax BCP
MOATOTOBUTh YCTHOE COOOIIEHUE II0 Pe3yibTaTaM BBIMOJHEHUS Y4eOHO-
HCCJIEI0BATENBCKOrO MPOEKTA ¢ MPE3ECHTALUI.
TpeOoBaHus K Tpe3eHTAMM U COOOIIECHUIO OIKCAaHbl B IpUMEpPE
BBITIOJIHEHHUS Y4€OHO-UCCIIEeI0BATEIBCKOIO MTPOCKTA.

KpI/ITepI/II/I OIOCHHMBAHUA YCTHOI'O COO6IH€HI/I$II

3asBJICHHON TeMe U
B IIOJIHOW Mepe €€
pacKkpbIBaeT

Baniabl
Kpurepun
OLICHMBAHUSA
1 6aan 2 0aj1a 3 0a1a
1. CooTBercTBHE coJiepKaHue J0KJIaia coJiep)KaHue coJiepKaHue
COJIepXKaHUs JOKJIaaa | JUIIb YaCTUYHO OK7Iaja, 3a JIOKJIaa
3asIBJICHHON TEME COOTBETCTBYET HUCKJIIOYECHUEM COOTBETCTBYET
3asiBJIEHHOI TEMeE OTHEIbHBIX 3asiBJICHHOI TeMe U
MOMEHTOB, B IOJIHOW Mepe €€
COOTBETCTBYET packpbIBaeT

2. Crenespb
PaCKpPBITUS TEMBI

packpbITa Mayasi 4acThb
TEMBI; TOUCK
uH(popManuu nMpoBeAcH
MMOBEPXHOCTHO; B
W3JI0)KEHUU MaTepuaia
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

TeMa PacKpbITa
XOpOIIO, HO HE B
[MOJTHOM O0BEME;
uHpopMaun
MIPEICTaBICHO
HE/I0CTaTOYHO; B
OTJENBHBIX CITyJasx
HapylleHa JOruKa B
U3JI0KECHUT
marepuana, He
COBCEM JIOCTYITHO

TeMa pacKpbITa
MOJTHOCTBIO;
NpeCTaBJICH
000CHOBaHHBIH
00BEM
uHpOpMaINH;
U3JIOKECHHE
Mmarepuana

JIOTUYHO, JOCTYITHO

3.YMeHue 10CTynHo
1 IIOHATHO MEPCAATh
coJiepKaHue JToKIaaa
B BUJIE€ IPE3EHTALIUU

U3 NIPEACTABIECHHON
IIPE3EHTAIH HE COBCEM
MOHATHA TeMaTHKa
UCCIIeIOBaHMsI, AETaIN
HE PaCKpPBITHI

Ha OCHOBE
MPECTAaBICHHOMN
MPe3CHTAIH
dbopmupyercs
00111e€ TOHUMAHUE
TEMaTHKH

Ha OCHOBC

MPEICTaBICHHOMN

Ipe3eHTaIH
dbopmupyercs

IIOJIHOC ITIOHUMAaHHEC

TEMAaTUKH
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HCCIICA0BAaHUS, HO
HE SICHBI JICTAIIH

HCCIICIOBAHMSI,
PaCKpPBITHI JeTaIN

OHCHI/ITC IMPC3CHTANUIO 110 CIICAYIOIUM KPUTCPUAM:

Kpurepun Bbanabl
OLlEHUBAHUS
0 1 2
IIOJIHOTA uHpOpMaIHs, uH(popManus, Ipe3eHTalnus
HCIOJIb30BAHUS UCIoNIb3yeMasi B MPEJICTABICHHAS B | COAEPIKUT MOJIHYIO
y4eOHOro Marepuana | mpe3eHTaliH, He MIPE3CHTALINH, U YETKYIO
OTHOCHUTBCS K TEME OTHOCHUTCS K Teme, | uHdopmanuio,
HO HEJJOCTaTOYHO JOCTaTOYHYIO JUIs
MOJIHO PAacKpBIBAIOT | (hopmMupoBaHUS

€C COACPIKAaHUC

IIPEJICTaBICHUS O
TeMe

JIOTHUKA M3JIOKESHUS
Marepuaia B
COOTBETCTBHH C
MJIaHOM U TEMOU
3aJIaHus

Marepuan
MIPE3CHTAIH HE
COOTBETCTBYET TEME,
TUTaHa HET

MaTepuan
MIPE3CHTALUN
YaCTUYHO
COOTBETCTBYET TEME
3aaHus, IJIaH
MOCTPOEH HE TOYHO

Marepual,
MPUBEJICHHBIN B
MPE3CHTALUN
IMOJTHOCTBIO
COOTBETCTBYIOT
TeMe 3aJjaHus 1
COCTaBJICHHOMY
TJIaHy

TEPMHUHOJIOTHYECKAsl U
opdorpaduyeckas
IrPaMOTHOCTh

B TIPE3CHTAINH
MIPUCYTCTBYIOT
opdorpapuyeckue
OIMOKH, HE BCE
TEPMHHBI IPUMEHEHBI
O CYIECTBY

B IIPE3EHTallUN
MPUCYTCTBYIOT
opdorpaduyeckue
OINOKH, TEPMUHBI
IPUMEHEHBI BEpPHO

B IIPE3EHTalUU
OTCYTCTBYIOT
opdorpadpuueckne
OLIMOKHU, TEPMUHBI
IPUMEHEHBI BEPHO

aKKypaTHOCTb U
OpPUTMHAIILHOCTh
IIOCTPOEHHUS

Mpe3eHTAIHS
MoCTpoeHa 0e3 ydera
KOMIIO3UIIUU
CIaimoB, 0e3
COOTIOICHHUS
TpeOOBaHMIT K
mpudram u
IBETOBOMY
oopmienuro

pe3eHTaIHs
MIOCTPOEHA C
y4eToM TpeOOBaHMI
K o(hopmIIeHHTO, HO
HET €IMHOTO
odopmIIeHHS
CJIaiIoB

IIpe3EHTALNS
MIOCTPOEHA B
IIOJIHOM
COOTBETCTBHH C
TpeOOBaHUSAMU
odopmiieHus,
HCII0JIb30BaH
OpWUTMHAJIbHBII
MOJXOJ K
0(pOpMITEHHUIO
ClIafIoB
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Kputepuu onieHnBaHMs 3aIIUTHI MPOEKTA: 0aJlIbl 32 YCTHOE COOOIICHHE U

MMPE3CHTAINIO CYMMHPYIOTCA. OLICHKA BBICTABJIACTCA B COOTBCTCTBUU CO IIKAJION:
17-15 GamnoB - «5»

14 - 9 6annoB - «4»

8-6 6amoB -«3»

Menee 6 6a10B I OTCYTCTBHE PAOOTHI - «2»
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2.3. OuneHoOYHbIE CPeACTBA MPOMEKYTOYHOM ATTECTAUU IO JTUCUMILIMHE
«buojsorus»

[IpomexxyTouHass KOHTPOJIb MO AUCHUIUIMHE «BbHONOTUsS» MPOBOJIUTCS B
BUJI€ THUCHBMEHHON HMTOrOBOM KOHTPOJIbHON paboThl. KonTponbHas pabota
BKJIIOYAaeT B ceOsl /Ba THUIMa 3aJaHUN: TECTOBBIE BOIMPOCHI, HAINPABICHUE Ha
IPOBEPKY YCBOEHHS TEOPETHYECKOTO Marepuana, M 3aJadyd W 3aJaHus,
HaIpaBJIeHHbIC HA TPOBEPKY CHOPMUPOBAHHOCTU MPAKTUUECKUX YMEHUH.

Yacte 1 comepxut 15 3amanuii ¢ BBIOOPOM OJHOTO BEPHOTO OTBETA W3
gyeTbipex u 10 3agaHuii ¢ BBIOOPOM HECKOJBKMX BEpPHBIX OTBETOB, Ha
COOTBETCTBUS OMOJOTMUECKUX OOBEKTOB, IPOIIECCOB U SBICHUIA.

Yacte 2 comepxuT 4 3a1a4v U3 pa3HbIX TEM JUCUUILIMHBI U | TPaKTHKO-
OpUEHTHPOBAHHOE 3a/laHue, (OPMUPYEMOM B COOTBETCTBHH C METOJUYECKUMU
PEKOMEHIAIUSIMHU.

B 3aganusax 1-15 BeiOeprTe 01MH MPaBUIIbHBIN OTBET:

1. XUMNYECKYO OCHOBY XPOMOCOMBI COCTABJIAET
MOJIEKVYJIA

1) ne30KkcupruOOHYKIEMHOBON KUCIIOTHI

2) puOOHYKIIEHHOBOM KUCIOTHI

3) nunuaa

4) nonucaxapuaa

2. YIAJITEHUE JTUMEPOB TUMMWHA B MOJIEKVYJIE JIHK
[MPOUCXOIUT B ITPOLUECCE

1) TpancBepcumn

2) penapanuu

3) perukauu

4) tpanchopmanuu

3. U1 OBPA3SOBAHUA JIMTTMIHOI'O BUCJIOS BAXKHBI
B3AUMOJENCTBUS MEXTY MOJIEKYJIAMU JIUTTMIOB:
1) BomOpoIHBIC U HOHHBIC

2) UOHHBIE ¥ KOBAJICHTHBIE

3) KoBaJIeHTHBIE U TUAPO(POOHBIE

4) Tonbko TuapohOoOHBIE

4. YIAJTEHUE JTUMEPOB TUMHWHA B MOJIEKYIJIE JIHK
[MPOUCXOJUT B ITPOLUECCE

1) penapauuu

2) Tpanchopmanuu

3) TpaHcBepCcUU

4) penMkanuu

5. I KJIETOK PACTEHWI HE XAPAKTEPEH CUHTE3
1) aMUHOKHCIIOT

2) HYKJICOTHJIOB

3) raukoreHa
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4) pochomunuaon

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

1) TpaHCKpUTIIIHH

2) penyIIuKauu

3) neHatypanuu

4) cupanu3aluu

7. BIATOJAPA KOHBIOTAIUM 1 KPOCCHUHI'OBEPY I[TPOUCXOJUT
1) yBenu4eHue ynciaa XpoMocoM BIIBOE

2) oOMeH reHeTuyeckor nHpopmaluen Mexay TOMOJIOTHYHBIMUA XPOMOCOMaMHU
3) yMEHBbIIIEHUE YK CIIa XPOMOCOM BIBOE

4) yBenM4YEeHHUE YHCIIA TaMET

8. ITOJIMITEIITUAHBIE LHETIA CUHTE3UPYIOTCS HA PUBOCOMAX,
HAXOJAINXCA:

1) B iuT03051€ 1 MOAUPULIUPYIOTCS TAKXKE B IIUTO30JI€

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

3) Ha MeMOpaHe 3H0MIa3MaTUYECKOTO PETUKYJIyMa, 3aTeEM MOAUPULIUPYIOTCS
B anmapate [ oybaxu

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

9. UHTPOHBI BCTPEUHAIOTCA B 'EHAX

1) ToIbKO 2yKapuOT apxebakTepuii

2) 9yKapuoT u dyOaKTepHii

3) sybOakTepuii u apxeOakTepuii

4) apxebakTepuil U IyKapuoT

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

1) o6pazoBanuemM Monekyia ATD

2) ¢ OCBOOOXKIECHUEM SHEPTUU

3) pacuienjieHueM BEIIeCTB

4) UCTIOIB30BAHUEM DHEPTHUH

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

1) muTOoXOHIPUS

2) xpomocoma

3) ren

4) xmoporuiact

12. ZJOYEPHUE XPOMATHU I CTAHOBSTCS CAMOCTOSATEJIBHBIMU
XPOMOCOMAMMU TTOCJIE

1) crrapuBaHUsI TOMOJIOTHYHBIX XPOMATH]T

2) oOMeHa yJacTKaMH MEXK,Ty TOMOJIOTHYHBIMU XpPOMOCOMaMH

3) pa3neneHus COSAMHSIONMIEH UX IEHTPOMEPHI

4) BbICTpauBaHUs XPOMOCOM B 9KBATOPHAIbHOM TJIOCKOCTH KJIETKU

13. TEHETUYECKHUU KO/ — D TO:
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1) HaboOp KIETOYHBIX TCHOB

2) HyKJICOTUIHAS MTOCIICIOBATEILHOCTh TeHA

3) reHeTHUYECKAs IKCIIPECCHS

4) cucTema 3amKcu reHeTUIecKor nHdopMarmm

14. B KAKUX U3 I[TEPEYNCJIEHHBIX OPTAHEJIJI CAMAS BBICOKAS
KOHLIEHTPALISI Ca?*

1) simpe

2) MUTOXOHIPHUSIX

3) muToIIa3Me

4) anmapare I'oyibpxu

15. KAKHME W13 ITEPEYMCJIEHHBIX HMXXE CTPYKTYP KJIETK HE
NMEIKOT MEMBPAHBI

1) MM30COMBI

2) XJIOPOTIACTHI

3) sSApBIIIKA

4) ammapart ['obmKku

ITAaJIOHBI OTBETOB

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

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

B 3anmanusax 16-25 BeiOepuTe HECKOJIBKO MPABUIILHBIX OTBETOB WM YCTAHOBUTE
COOTBETCTBHUE WJIHM MOCIIEIOBATEIIbHOCTD:!

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

1) ycunenue BIMSHUA HA TIPUPOTY C KOPEHHBIM MpeoOpa30BaHUEM YaCTH
IKOCHUCTEM,;

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

3) rinobanbHOE U3MEHEHHE BCEX IKOJOTUUECKUX KOMIIOHEHTOB B II€JIOM B CBSI3U
C HEOTpaHMYEHHOW MHTEHCU(DUKAIIUEN XO3SICTBA;

4) CBEpXMHTEHCHBHASI 0X0Ta 0€3 PE3KOr0 H3MEHEHHS YKOCUCTEM B MEPUO]T
CTaHOBJICHHSI YEJIOBEUYECTRA,;

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

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

1) oOMeH y4acTkaMu XpOMOCOM
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2) Habop xpomocom u yucio monekys JIHK B kinetke — 4n4c

3) neneHue EeHTPOMEP XPOMOCOM

4) hopMupoBaHuE BepeTeHA ICIICHUS

5) BBICTpanBaHUE XPOMOCOM IO IKBATOPY KIETKU

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

1) ciupanuzaius XpoMocoM

2) penymnukarus Mmoiekyn JJTHK

3) pacTBOpeHHE SIACPHOU 000JIOUKH

4) cuHTe3 OCJIKOB B IIUTOILIA3ME

5) cunte3 uPHK B siape

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

1) yriekucnblii ra3 BoiaensieTcs B atMmocepy B mpoiiecce (OTOCHHTE3a B
JTHEBHOE BpPEMSI, a B HOUHOE BPEMsI €T0 YaCTh MOTJIOIACTCS PACTCHUSMH U3
Cpenbl;

2) YIJIEKUCIIBIN Ta3 MoriolaeTcst u3 arMocdepsl B poriecce PoTOCHUHTE3A B
JTHEBHOE BpEMSi, @ B HOUHOE BPEMsI €0 YaCTh BBIJIEISETCS PACTCHUSIMU B CPEY;
3) yraekuciblii ra3 arMocdepsl morjionaeTcs B mpoiiecce PoTocuHTE3a ¢
00pa3oBaHUEM OPTaHUYECKHUX BEIECTB, & C THOEIbIO PACTEHUI U )KUBOTHBIX
MIPOUCXOJIUT OKUCIICHUE OPTaHUYECKUX BEIIECTB C BBIJICJICHUEM YTIIEKHUCIIOTO
rasa;

4) yriuekucIbplid ra3 aTMocQepsl IMoriomaeTcs B mporecce GOTOCHHTE3a, a IPH
TIBIXaHUH BBICIIAECTCS B aTMOchepy;

5) yriekuchslii ra3 aTMocdepbl OTJIONIAETCs B Mpoliecce GOTOCUHTE3A, a PU
C)KUTaHUH OPTaHUYECKHUX BEIIECTB BBIACISICTCS B aTMOChEDY.

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

2) TUCTAaHTHOE B3aUMOJICHCTBUE U COJMIKEHHUE TaMET

3) KOHTAKTHOE B3aUMOJICUCTBUE TaMET U aKTUBAITUS STHIIEKIICTKH

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

1) bopmupoBanme YeTHIPEXKaMEPHOTO CEP/IIIa

2) o6pa3oBaHue 0JIACTOMEPOB

3) popmMupoBaHNE HEPBHOW CHCTEMBI

4) popmupoBaHrEe ME30AEPMbI

5) oO6pazoBaHKe ABYXCIONHOTO 3apo/IbIiia

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

2) o0ecrieunBaeT nepeBUKEHUE BEIIECTB B KJIETKE

3) OTrpaHUYMBAET IIUTOIJIA3MY OT OKpY>KarolIei cpeibl

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

6) coyxuT matpuuei s cuaresa uPHK

23. BBIBEPUTE JIBA TTPM3HAKA HE ITOAXOAAIINE J1JIA OITMCAHU A
TPAHCKPUIILINU YV DYKAPUOT

1) obpa3zoBaHue MOIUHYKICOTHUTHON LIeTTH

2) COeANHSIOTCS HYKJICOTH/IbI, COJIEpKaIlie €30KCUpUO03y

3) matpurieit cimyxut Mojekyiaa JJHK

4) IpOUCXOIUT B SApE

5) yasoenue mojekyisl JIHK

24. YCTAHOBUTE INOCJIEAOBATEJIBHOCTH ITPOLHECCOB
OMBPUOHAJIBHOI'O PA3BUTH A [TO3BOHOYHbBIX X KUBOTHBIX:
1) 3aknaaka 3a4aTOYHBIX OPraHOB 3apOAbIIIa

2) HampaBJIEHHbIE MEPEMEILIEHUS KIETOK U UX Tu(PpepeHrpoBKa

3) pa3BUTHE HEPBHOM ITUIACTUHKHU

4) cnusiHue AULIEKIETKU U CIEPMAaTO301a U 00pa30BaHUE 3UTOThI

5) popMupoBaHrie MHOTOKJIETOUYHOT'O OJTHOCIIOMHOTO 3apO/iblilia

25. VITIOPAJTOYUTE NCKOITAEMBIE ®OPMbI HEJIOBEKA T10
BPEMEHU CYIIIECTBOBAHNS, HAUMHAS C CAMOM JIPEBHEI
OOPMBbI:

1) YenoBek ymemnblii

2) KpoMaHbOHIIBI

3) HeanaepTanbIisl

4) YenoBek MpsMOXOISIIAN

5) ABcTpanonurek

JTaJIOHbI OTBETOB

No
3aJaHus

16 17 18 19 20 21 22 | 23 24 25

orBer |54,213|141245(345]| 231 2543113425 (45231]51,4,3,2

B 3aganusix 26-30 pemure 3agauu:

3ananme 26. 3agaua Ne 1. Onpenenute, Kakas OKpacka IIBETKOB OyJIeT y pacTeHUI ropoxa,
MOJIYYEHHBIX OT CAMOOIIBUIEHUSI TOMO3UTOTHBIX POAUTENBCKUX (POPM C KPACHBIMU U C OEIIBIMU
L[BETKAMH, a TAK)KE€ OT MX CKpEIIMBaHUSI MEXay co00ii.0

Pemenne. OGe poaurensckue GopMbl TOMO3UTOTHBI, TOITOMY 3aIlUCh CKpEIIUBaHUI Oyner
CHEAYIOLIEH:

— ot camoonsuieHus: 1) P: AA x AA; 2) P: aa x aa;

— OT MEePEKPECTHOrO onbuUieHUs: P: AA X aa.

['omo3uroTHbie GOPMBI JAIOT €IMHCTBEHHBIM THII FaMeT, U MO3TOMY IIPHU UX CIUSHUU OyaeT
MOJIy4eH eIMHCTBEeHHBIN Tull moToMKoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHOIIBETKOBbIE TOMO3UIOTHBIE PACTEHMs JAIOT TOJIBKO (POPMBI C KPaCHBIMHU
nBeTkamu. 2. Bce moToMku pacteHuil ¢ OenbIMHM LBETKaMH OyIyT OelIOIBETKOBBHIMH (OHU
BCErja rOMO3UTOTHBI). 3. Bce pacTeHus OT CKpeInuBaHus KPAaCHOLBETKOBBIX TOMO3UIOTHBIX €
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O€JOLBETKOBBIMH ~ OyQyT  KpacHOIBETKOBHIMH  (IOMHHAaHTHBIA  (enHorum),  HO
reTepO3UTOTHBIMH 1O TEHOTHITY.

3ananue 27. 3agaua Ne 2. Ha peGenka ¢ | rpynmoit KpoBH B pojjioMe MPETEHAYIOT JIBE
POIUTENBCKUE MAPBI:

— 1 mapa: mars c I, orent ¢ IV rpynmnoii kpoBuy;

— 2 mapa: martsb co 11, orers ¢ III rpymnmoit kpoBwu.

Kaxoit mape npuHayiexxut peoeHOK?

Pemenne. Pebenok c I rp. kpoBu no renoruny — I°I°. Takoe coueranue aneneil BO3MOKHO
TOJIBKO B CJIy4ae, €CJIM TaMeThl M 0TLIa, U MaTepH OyayT conepskats ajuienu [°. CrnegoBarenbHo,
3Ta KOMOWHAIMS T€HOB MOTJIa OCYIIECTBUTHCS TOJIBKO MPH 3a4aTUX peOCHKA B Cllydae BTOPOH
napbl, KOTJia MaTh U OTELl T€TEPO3UTOThI. 3aMUIIEM CXEMY CKPEIIUBAHUS

P:TATI° @xIBI°d; GP: 0,51 A +0,51°, GA: 0,51 B + 0,51°; => F1: 0,25 I°I°.

OueBHUIHO, YTO MEpBasi CYMpY)KeCKas mapa MpeTeH10BaTh Ha 3TOT0 peOeHKa HE MOXKET, T. K. Y
Hee MOryT ObITh ety TobKo co Il u Il rpynnamu kposu:

P: I°1° @ x IA 1 BJ; F1: 50% 1A 1° u 50%IB I° (y mereii 11 u 111 rp. KpoBH COOTB.).

OTtBet. PeOeHOK pUHAIIEKUT BTOPOIA TTApe CYIPYTOB.

3ananme 28. 3agaua Ne 3. Onpenenure cpeaHUN pa3Mep JIMCTOUYKOB y Oeloro Kiesepa,
MOJIYYEHHOTO OT CKPEIIMBAHUA TETOPO3UTOTHBIX pacTeHuid ¢ jucroukamu 10 u 7 mMm
COOTBETCTBEHHO.

Pemenne. OmnpenensieM TeHOTHUIBI U 3aIIUChIBAEM CKPEIIUBAHUE:

P: V bav x V by v; onpenensem ramers: GP: 0,5V ba+0,5v; GZ: 0,5V by + 0,5v; nonygaem
notoMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Oteer. [lonydyeno 4 tuna (pEeHOTUIIOB U TEHOTUIIOB B PAaBHBIX COOTHOIICHHSIX. M3 HUX s
nepBoro OyJaeT XapakTepHa CBEPXJOMUHAHTHOCTD (CpeaHH pa3Mep TUCTOYKOB 18 MM).

3aganue 29. 3agauya Ne 4. [IpoananusupyiTe xapakTep Nnepeiadu perecCUBHOrO, YaCTUYHO
CLIETVIEHHOTO C I10JIOM, HAacJIeICTBEHHOTO 3a00JI€BaHMs OT MaTepu K MOTOMKAM.

Pemenne. P:9X aX a IX AY A Gonpna F1: 92X AXad XaY AF2:9X AXa; $XaXa ;&8
X AY A ; 38X aY A GonbHa

OrtBet. bose3ns nepenaercs oT MaTEPU Yepe3 AETEN U MPOSABIIAETCS TOIBKO Y BHYUEK.

3ananne 30. 13 snemMeHTOB cool1iecTBa (1MOEBKa, 3€pHO 3J1aKOB, (PUIIMH, XOPEK) COCTaBbTE
MUIIEBYIO [N ¥ Ha OCHOBAHWU TPaBUJIA SKOJOTMYECKONH TMHPAMHJIBI OTIPEIEITHUTE, CKOIBKO
HYKHO 3€pHa, 4TOOBI B JIECY BBIPOC OJIUH (PUIMH Maccoil 2,5 Kr.

Otser:
3epHO 371aKOB MEINIB-oneBKa Xopek ®unua
2500 kr 250 xr 25 kr 2,5 kr

B utoroBoii pabote npeacTaBieHbl 3a/1aHNs, OTHOCSALIUECS K TPEM YPOBHSIM
CIIO0KHOCTHU: “HU3KUK’, “‘CpeaHuii”’, “BBICOKHN . B 3aBUCMMOCTH OT THUMNAa U
TPYAHOCTH 3aJlaHUSI €rO BBIMIOJIHEHUE OLICHMBAETCA Pa3HBIM YHCIOM OaJioB.
BelronHeHne Kaxaoro 3aJaHusl “HU3KOTO” YPOBHS CIIOKHOCTU OLEHUBaercs 1
Oasmmom. 3a BBIMIONHEHWE 3aJaHUN  “CPeTHETO” YPOBHS CIIOKHOCTH B
3aBHCHUMOCTH OT MOJHOTHI U MIPABHJIBHOCTH OTBETA MPUCBAUBAETCS /10 2 OaIJIOB.
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K 3amaHuio “BBICOKOrO” YpOBHSI CIIOKHOCTH OTHOCUTCA PpEIICHUE
CUTYallMOHHBIX 3ajad. 3a BBINOJIHEHUE 3aJaHUl “‘BBICOKOrO0” YpOBHS B
3aBUCUMOCTH OT IMOJIHOTHI M NPaBWIBHOCTH OTBETA IpPHCBauMBaeTcs A0 3-X

0aJuIoB.

3agaHus “‘HU3KOTO” M “‘CpeAHEr0” YPOBHEW CIOKHOCTU HPOBEPSIIOTCS
apToMatndeckd. OTBETbl Ha 3aJaHUs ‘‘BBICOKOTO” YpPOBHS IPOBEPSIOTCA B

PYYHOM PEKUME.

PaCHpCI[eJIGHI/Ie Sa,ZIaHI/Iﬁ II0 YpOBHAM CJIOXKHOCTH IIPCACTABIICHO B

cieayromien Tadauie:

YpoBeHnb bana IIpouentHoe Tun Bonpocos
CJI0KHOCTH cojepsKaHue

3alaHusA 3aJaHui

Huzknit 1 50% - 3aJ]aHUs C BLIOOPOM OJHOTO MPABHIIBHOTO
OTBeETa

Cpenuuii 2 33% - MHO>KECTBEHHBII BBIOOD;
- BOIIPOCHI Ha YMOPSI0YUBAHUE WITH
YCTaHOBJICHUE IIPABUIIBHOU
MOCIIE0BATEIbHOCTH

Bricokuii 3 17 % - 3a/1a4M, IPEAYCMaTPUBAIOIINE PA3BEPHYTHIN
OTBET

Kputepun onieHrBaHNs HTOTOBOW MUCbMEHHOU pabOTHI:

Ounenka IIpoueHT BbINOJTHEHUS
“OTIM4HO” 85-100%
“xopormio” 70-84%

“yIOBIIETBOPUTEITHHO” 50-69%
“HEyOBIIETBOPUTEIBHO” MmeHee 49%
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