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3aBE/IyIOLIHY y4eOHO-METOTHUECKHM OT/IETIOM
% 4 H.A. UBammkuna

01 nexabps 2023 roga

DOH/IbI OIEHOYHBIX CPE/ICTB yueOHOH AUCIUIINHEBL pa3paboTaHbl B COOTBETCTBUH C:

> npukasoM Munucrepeta oOpasoBanus U Haykd Poccun ot 17 mas 2012 roga Ned13 «O6
YTBEPKIEHHH (EJIEpaTbHOTO [OCYIAPCTBEHHOr0 00pa30BaTEeIBbHOTO CTaHAapTa CPEJHEro obIero
obpasopanus» (3apeructpupoBano B Munucreperse toctunuu Poccum ot 07 wmroms 2012 rona
Ne24480) (B penaxiuu [lpukaszos MunucreperBa obpazoBanust u Hayku Poccum ot 29.12.2014 N
1645, or 31.12.2015 N 1578, ot 29.06.2017 N 613, Ilpuka3sos MuHHCTepCTBa MpocBemenns Poccuu
ot 24.09.2020 N 519, ot 11.12.2020 N 712, ot 12.08.2022 N 732);

> npumepHbIMH  (QOHJIAMH  OLCHOYHBIX ~ CPEeICTB  00IIe00pasoBaTebHOH  IMCLUILIHHOMN
«buosorusy, paccMoTpeHo Ha 3acexannu [lenarorudeckoro cosera PI'BOY AIIO UPTIO, npoTokon
Nel3 ot 29.09.2022, yrBepkaeHo Ha 3aceanun CoBeTa IIO OLEHKE COIEPIKAHHs U KauecTBa
IPUMEPHBIX NPOrpamMM 0011e00pa30BaTEIbHOr0 [HK/IA CPEJHET0 MPOPECCHOHATBHOrO 00pasoBaHusl,
npotokost Nel4 or 30.11.2022 roaa

Opranusanus-pa3spaéoTynK: rocy1apcTBeHHOe OrojukeTHOe yupexkienne — KalnHHHrpanckon
obactu npodeccuonaibHas oopasoBaresbHas opranu3anus « TeXHOIOrHIeCKHi KOJUTSLK»

Paspadorunk:
Xonaxosckas E.U. npenonasarens Boiciiel KBaTH(GHKALHOHHON KaTErOpun

PaccMoTpeHsl  Ha  3acefaHMu  MerTomumueckod  xademppl  «MaremaTHYeCKuX,
eCTECTBEHHOHAYUHBIX JHUCIAUINH ¥ HH(OPMALHOHHBIX TexHoNorui».  IIpotokon Ne 04 ot
21 nos6pst 2023 rona

L

PekoMeHI0BaHbl METOIMYECKMM COBETOM TOCYJApCTBEHHOr0  OIOJDKETHOTO  YYpEemKICHUS
KanuHuHrpajcKoii 061acTi npodecCHoHaNbHON 00pazoBaTebHON opranusanuelt « TexHOIornyeckuii
KOJUIEJDKY,

nporokos Ne 04 ot 22 nosbps 2023 roja



I.

®onnpl orneHouHbIX cpeAcTB (POC) mpeaHazHayeHBI NI KOHTPOJIS U OIEHKH 00pa3oBaTEIbHBIX

IMacmopTt ¢oHIA OLIEHOYHBIX CPECTB

JOCTHKEHHUM 00yJarommxcsi, OCBOMBIINX Iporpammy yueOHoi qucturuinasl OY J[.07 buonorus.

®OC BKIIOYAIOT KOHTPOJbHBIE MaTe€pUasIbl JUIsl IPOBEICHUS

MPOMEXKYTOUHOI arTecTanuu B popme KoHTpoapHOI paboTHI.
2. Pe3yabTaThbl 0OCBOEHHS IMCUMILUIMHBI, OJIEKAIIIHE TPOBEPKe

BXOJIHOTO, TEKYIIETO KOHTPOJIS,

Paznea 1

KiieTka — cTpYKTYPHO-(p)YHKIMOHAIbHAS eIMHULA ;KMBOTO

PesyabTatel o0y4yeHust

XapakTepu3oBaTh CTPYKTYPHO-(PYHKIIHOHATIBHYIO OPTaHU3AIMIO KICTKH Ha
OCHOBE HaOJIIOIEHUS

OueHoyHoe MeponpusiTHe
PYO€eKHOrO0 (TEMATHYECKOI0)

KontponbHas padora “MonekysipHbIN ypOBEHb OpraHU3aluH KUBOTO”

KOHTPOJIsI
PesyabTarnl 00yueHus 1o OueHouyHOEe MepPONIPUATUSA
Tema OueHo4HbIe CpeICTBA
TeEMaM TeKYILero KOHTPOJIs
Tema 1.1 OnuceIBaTL METOIBI 1. 3anonHenue Ta0IULBI C 1. Ta0nuup! ¢ onucaHueM

buomornsa xak
HayKa

HCCIIENOBAaHKs Ha MOJIEKYJISIPHOM
U KJIETOYHOM ypOBHE

OIIMCAaHHEM METOJIOB
MUKPOCKOITUPOBAHHS C UX
JIOCTOMHCTBAMU H
HeIoCTaTKaMU

2. 3anoaHeHne TabINIBI
«Bxnan yueHbIX B pa3BUTHE
OHOJIOT I

METOJIOB
MHUKPOCKOITUPOBAHUS C UX
JOCTOMHCTBAMU U
HEIOCTaTKaMH

2. Tabauma «Bxmaz
YUYEHBIX B PA3BUTHE
OMOJIOT I

Tema 1.2 XapakTepu3oBaTh YPOBHU KUBOM | 3amoidHEHHE CPAaBHUTEIBHOU CpaBHuTENHHAS TAOIUIA
Oomas MaTepuu. ONUCHIBaTh METOIBI TaOJHIIBI CXOJICTBA U PA3IMYHNA | CXOJCTBA U pa3IHYNH
XapaKkTepUCTH | MCCIIEJIOBAHUS Ha MOJIEKYJISIPHOM | >KUBOTO U HE KUBOTO YKUBOTO U HE KUBOTO
Ka XKHU3HU U KJIETOYHOM YPOBHE
Tema 1.3 XapakTepu3oBaTh CTPOCHUE U 1. ®poHTaIBHBINA OIPOC 1. [IepedeHp BOIIPOCOB K
Buonornuecku | cBoiicTBa OCHOBHBIX Oromoiekyn | [ToaroToBka yCcTHBIX (pOHTANBEHOMY OTIPOCY
Ba)XKHBIC IIpoBoauThk HaOIIOACHYE COOOIILECHUH C TIPe3eHTAIUCH 2. OTyeTsl 10
XUMHUYECKUE n3MeHeHull QyHKIMOHUpOBaHUs | 2. BrilonHEHHUe U 3aIuTa na0opaTopHBIM paboTam
COCTMHCHHUS OHMOIIOTMMEPOB mabopaToOpHBIX PaboOT:

«Omnpenenenue Butamusa C B

MPOAYKTaX MUTAHUD»,

«'mapodunsHO-rUAPOHOOHBIE

CBOMCTBA JTUITHIOBY»
Tema 1.4 Pasnuuats cyiecTBeHHbIE 1. OniennBaeMast AMCKYCCHS 110 1. Ilepeuens BOpoCOB K
CTpyKTypHO- | IPU3HAKH CTPOECHMS KIETOK BOIPOCAM JIEKINH OLIEHUBAaEMON AUCKYCCHU
(YHKIMOHANG | OPraHW3MOB Pa3HBIX I1APCTB 2. Pa3zpaboTka MEHTaJIbHOM 2. MeHTanbsHas KapTa 1mo
Hast KUBOW IPUPOJIBI KapThl M0 KIaCCU(PHUKALIUH KJIaccU(UKAIMN KIETOK U
opranmzauusi | [IpoBogute HaGmoneHNE KJIETOK U MX CTPOECHHUIO Ha MPO- | UX CTPOECHMIO HA MPO- U
KIIETOK KJIETOYHBIX CTPYKTYp M HX Y 3YKapHOTHYECKUX H IO 9yKapUOTHYECKHUX U 110

M3MEHEHHH ¢ TOMOIIIBIO [[apCcTBaM B MMHHU TpyMIax LapcTBaM B MUHH
MHKpOCKOIa 3. BeinonHeHue u 3amuTa rpymnmax

abopaTOPHBIX PaboOT: 3. OTYeTHI 110

«CrpoeHne kieTku (pacTeHHUS, J1abopaTOPHBIM paboTaM

JKUBOTHBIE, TPHOBI) U

KJIETOYHBIE BKITIOUEHUS

(xpaxmai, KapOTHHOUIBI,

XJIOPOIUIACTHI, XPOMOIIIACTHI )Y,

«IIponnnaemMmocTb MeMOpaHbI

(TU1a3MOJTH3, ACTUIA3MOJIN3)»
Tema 1.5 Paznuuatk cyiiecTBeHHbIE 1. ®poHTaIBHBINA O0IPOC 1. IlepedyeHb BONIPOCOB K
CTpyKTypHO- MPU3HAKKU CTPOEHUS KIETOK 2. PaspaboTtka rioccapus (hpOHTAILHOMY OIIPOCY

(hyHKITMOHAH

OpTraHU3MOB pa3HbIX HApPCTB

3. Pemenue 3agaq Ha

2. I'moccapuii ¢




HbIE (GaKTOPHl | JKUBOW MPUPOJIBI orpeneeHne OTIpENIETICHHBIM NEPEUHEM
HacnencTBeHH | OmpenensTs MOCIeN0BaTeIbHOCTD | IOCIEI0BATEILHOCTH TEPMHHOB
oCTH mykineotunoB JJHK u PHK HYKJICOTHUIOB 3. 3amaun Ha
OIpEJCIICHUE
[IOCIIEA0BATENBHOCTH
HYKJIEOTHJIOB
Tema 1.6 XapakTepu3oBaTh MPOLECCHI 1. ®poHTaIBHBIA OIPOC 1. IlepedyeHb BOIPOCOB K
ITpoueccol MaTPUYHOI'O CUHTE3a 2. Tect «IIporecchl MATpUYHOTO | (PPOHTATBHOMY ONPOCY
MaTpUYIHOTO Onpenenars Nociae10BaTeIbHOCT |CUHTE3a» 2. Bompocs! asis Tecta
CUHTE3a aMHIHOKHCIIOT B MOJIeKyJe Oenka  |3. Pemenue 3amaq Ha 3. 3amaun Ha ompesieNieHIe
HHTeprpeTHpoBaTh CTPYKTYPY U |OIpEAEICHHE MOCIIENOBATEIEHOCTH
(YHKIMOHAILHOCTH OeJKa B MIOCIIEA0BATENBHOCTH AMHHOKHCJIOT B MOJIEKYJIE
cily4ae U3MEHEHMUS AMHHOKHCJIOT B MOJIeKyJle Oenka |Oenka
MOCIIEI0BATENIEHOCTH 4. Pemenne 3ama4 Ha 4. 3amaun Ha OIpeieIeHne
Hykneoruaos JJHK OIIPEEIICHUE IIOCJIEA0BATEIbHOCTH
MIOCIIEA0BATENEHOCTH aMHHOKHCIIOT B MOJIEKYJIE
AMHHOKHCJIOT B MOJIeKyJe Oenka |OesKa B cilyyae W3MEHEHUS
B ClIy4ae U3MEHEHHS MOCIIEI0BATENIEHOCTH
IIOCJIE0BATEIILHOCTH Hykneotuo JJHK
nykieorunoB JJHK
Tema 1.7 Pasnuuats cyiecTBeHHbIE 1. ®poHTanBHBIH OMpPOC 1. Ilepeuens BOmpocoB k
Heknerounsle | MpU3HAKH CTPOEHUS KIETOK 2. IloaroroBka yCTHBIX ($poHTaNBHOMY OIPOCY

(hopMBI KU3HU

OpPraHU3MOB Pa3HBIX APCTB
KUBOH PUPOJBI

COOOIIICHMH ¢ TTpe3eHTaITueH
(BupycHble u 6akTepuanbHbIe
3aboneBanus. O0mme
MPHUHIIMIIBI UCTIOB30BAHUS
JIEKapCTBEHHBIX BEIIECTB.
OCoOEHHOCTH IPUMEHEHHSI
aHTHOMOTHKOB)

2. Ilpesenrarus u yCTHOE
COOOIIIEHHE, COTTIACHO
MIEPEYHIO TEM

Tema 1.8 OnuceIBaTh OCHOBHBIE 1. ®poHTaNBHBIIN OIPOC 1. Ilepeyenp BOMpOCOB K
OOmeH SHEPreTUYCCKUE U TUIACTHUECKUE | 2. 3aloJIHEHUE CPAaBHUTEIBHONH | (DPOHTANILHOMY OIPOCY
BEIIECTB U MPOTIECCHI KIIeTKH (0OOMeH TaOIUIIBI XapaKTEPUCTHUK THIIOB | 2. CpaBHUTETbHAS
MpEeBpalleHue | BEIIeCTB, XeMO-, (HOTOCHHTE3) 00MEHa BEIeCTB Ta0JIHIIa XapaKTEePUCTHK
OHEPTruu B TUIIOB 06MeHa BCLICCTB
KIIETKE

Tema 1.9 XapakTepu3oBaTh )KU3HEHHBIN 1. Ob6cysxeHne Mo Bompocam 1. Ilepedyenn BOIPOCOB
KuzneHHsIi IIUKI KJIETKH JIEKITUH IUTS 00CYKICHUS

LUK KJIETKU.
Muto3. Meiio3

2. Pa3zpaboTka neHTH BpeMeHH
JKU3HEHHOT'O ITUKJIa

2. Jlenta BpeMeHU
KU3HEHHOTO IMKJIA

Pasznea 2

CtpoeHue U pyHKIHMH OpraHu3Ma

PesyabTatel 00y4yeHust

HpOFHO3I/IpOBaTL BO3HUKHOBCHHUC NPHU3HAKOB B XOJAC¢ MHAUBUAYAJIBHOI'O Pa3BUTHUA
1 pasMHOKCHUS OPpraHM3MOB

OueHo4yHOe MeponpusiTue
PYO€eKHOrO0 (TEMATHYECKOTO)

Kontponbnas pabora “Crpoenue U pyHKIMN OpraHu3Ma’”

KOHTPOJIsI
Tema Pe3yabTaTthl OueHOYHOE MepOTIPUATHS OueHOYHBIE CPeACTBA
00y4yeHHUsl IO TEMAM | TEKYLIEro KOHTPOJIsI
Tema 2.1 OmuceiBaTh cTpoerne | 1. OneHnBaeMasi TUCKYCCHS 1. ITepedenHn BOIIPOCOB K
Crpoenue Y B3aUMOCBsI3b YacTeil | 2. PazpaboTka MEHTAIBHOW KapThl | OLIGHUBACMOM JUCKYCCHH
opranmzmMa MHOTOKJIETOYHOTO TKaHEel, OPraHoOB U CHCTEM OpraHoB | 2. MeHTalbHas KapTa TKaHEe,
opraHusmMa OpraHu3MoB (pacTeHHs, )KMBOTHBIE, | OPTaHOB M CHCTEM OPraHOB




YeJIOBEK) ¢ KPaTKoii
XapaKTePUCTUKON UX (PYHKITHI
3. I[lonroToBka u MpeCTaBICHUE
YCTHBIX COOOIICHUH ¢
npe3eHTauuel (MMMYHUTET,
WH(EKIMOHHBIC 3200JICBaHNS,
SMUAEMHUH, BAaKITHHAITHS )

OpraHu3MOB (pacTeHHs,
’KMBOTHBIE, YEJIOBEK) C KPAaTKON
XapaKTePUCTUKON NX (QYHKIUN
3. IIpe3eHTanus u yCcTHOE
co00IIeHHE COTJIACHO MEPEUYHIO
TEM

Tema 2.2 XapakTepu3oBaTh 1. ®poHTaNIBHBIN OIIPOC 1. Ilepeuens BOIpOCOB K
DopMel CIOCO0bI 2. 3anonHeHne TaONUIBI C KPaTKOH | ()pOHTANBHOMY ONpPOCY
Pa3sMHOXCHU | pa3MHOXKECHUSA XapaKTEPUCTUKON U IIPUMEpaMU 2. Tabnuna ¢ kpaTKon
s (hopM pa3MHOKEHHST OPTaHIU3MOB XapaKTEepPUCTUKON U puMepaMu
OpraHu3MOB ¢dbopM pa3MHOKEHHUS
OpraHu3MOB
Tema 2.3 OrnuceIBaTh CTaAuU 1. Pa3paboTka JICHTBI BPEMEHHU C 1. JlenTa BpemeHu ¢
Ontorenes OHTOI€HE3a )KUBOTHBIX | XapaKTepUCTUKOMN 3TaIoB XapaKTepUCTUKO 3TarnoB
JKUBOTHBIX M | W Y€JIOBEKa OHTOT€HE3a OTIEIBHON IpyNIof OHTOT€HE3a OTIENBHON IPyNIoi
9eJI0BeKa KHUBOTHBIX U YEJIOBEKA 110 ’KMBOTHBIX U YeJIOBEKa 110
MHUKpPOTPYIIaM MHUKpPOTpYIIIaM
2. Tect/ompoc 2. Bompocst mst
tecta/llepedens BOIPOCOB K
ormpocy
Tema 2.4 OnuceIBaTh CTaIUN CocTaBneHne JKU3HEHHBIX HUKIOB | CXeMbl KM3HEHHBIX IIUKIOB
Omntorenes OHTOT€HE3a PaCTEHUH | pacTEeHMH IO OTAENIaM pacTeHuil o oTAenam
pacrenuit Pa3HBIX OTAEIIOB (MOXOBHUIHBIE, XBOIIEBUIHBIC, (MOXOBHIHBIE, XBOIIEBUIHEIE,
MarOPOTHUKOBHUIHBIE, MaTOPOTHUKOBHIHBIE,
TOJIOCEMEHHBIE, roJOCeMEHHBIE,
MOKPBITOCEMEHHBIE) MOKPBITOCEMEHHBIE)
Tewma 2.5 OnuceiBaTh 1. Pa3paboTka rimoccapust 1. 'moccapuii, ¢ onpeaeneHHbBIM
OcHOBHBIE 3aKOHOMEpPHOCTH 2. Tect nepeyHeM TEPMHUHOB
TOHATHS HaCJIeICTBEHHOCTH U 2. Bonpocs! amst Tecta
TCHETHKH N3MEHYUBOCTH
Tewma 2.6 OnuceiBaTh 1. ®poHTAIBHBIH OMPOC 1. Ilepeyens BOIpoCoOB K
3aKOHOMEpPH | 3aKOHOMEPHOCTH 2. Tect mo Bompocam JIEKIIUU (GpOoHTATILHOMY OIIPOCY
ocTH HaCJIeICTBEHHOCTH U 3. Pemenue 3ama4 Ha onpeneneHue | 2. Bompocs! s Tecta
HacJIeI0OBaHU | U3MEHYHBOCTH BEPOSITHOCTH BO3HUKHOBEHUS 3. 3amaum Ha onpeeseHHE
s Onpenensatsb HaCJIEJICTBEHHBIX IIPU3HAKOB IpHU BEPOATHOCTH BO3HUKHOBEHUS
BEPOATHOCTh MOHO-, TU-, TIOJIMTUOPUIHOM H HACJIeZICTBEHHBIX PU3HAKOB
BO3HUKHOBECHHUS AHAJM3UPYIOLIEM CKPEIIMBAaHUH, pU MOHO-, 4-,
HACJIEJICTBEHHBIX COCTaBJICHHE T€HOTHITHIECKIX MOTUTUOPUIHOM U
MIPU3HAKOB IIPU MOHO-, | CXEM CKPELIBaHHMS AQHAJIN3HPYIOLIEM CKpPEIINBAaHNH,
IH-, TOTUTHOPUIHOM COCTaBJIEHHE T€HOTHIINYECKIX
Y aHAJTU3UPYIOLIEM CXEM CKpEIIBaHUI
CKpelIMBaHUHI
Tema 2.7 OnuceIBaTh 1. Tect 1. Bompocs! ains Tecta
B3aumopeiic | 3aKOHOMEPHOCTH 2. PazpaboTka rioccapus 2. I'moccapuii ¢ onpeneaecHHbIM
TBHE T€HOB HaCJIEZICTBEHHOCTH U 3. Pemenue 3a1a4 Ha onpesieieHHe | MEepeYHEM TEPMUHOB
N3MEHUYUBOCTU BEPOSITHOCTHA BOZHUKHOBECHHUS 3. 3amauu Ha orpeeNeHue
Omnpenenars HacJIeICTBEHHBIX [IPU3HAKOB MIPU BEPOSITHOCTH BO3HUKHOBEHHUS
BEPOSITHOCTh Pas3InYHBIX TUIAX B3aMMOJCHCTBUS | HACIEICTBEHHBIX IIPU3HAKOB
BO3HUKHOBEHHMS T€HOB, COCTaBIICHHUE MIPU pa3INYHBIX TUIIAX
HaCJIEJICTBEHHBIX TEHOTHUITMYECKUX CXEM B3aMMO/ICHICTBUS TE€HOB,
MPU3HAKOB IpU CKPELINBAHUS COCTaBJICHUE T€HOTHUIINYECKUX
Pa3IMIHBIX CXEM CKpEIINBaHU

B3aHMOZ[€I71CTBH)IX




TE€HOB
Tema 2.8 OnurceIBaTh 1. Tect 1. Bompocsl 115 TecTa
CuemieHHOEe | 3aKOHOMEPHOCTH 2. Pa3paboTka rimoccapus 2. I'moccapwii, ¢ onpeeIeHHBIM
HacJeIOBaHU | HACIEACTBEHHOCTU U 3. Pemienue 3a71a4 Ha onpesieNieHde | MepeyHeM TEPMUHOB
€ IPU3HAKOB | U3MEHUYHUBOCTHU BEPOSITHOCTHA BOZHUKHOBEHUS 3. 3ajauu Ha omnpeaeneHue

Onpenensrs HACJICICTBCHHBIX MPU3HAKOB IPH BEPOSITHOCTH BO3ZHUKHOBCHIIS
BEPOSITHOCTD CIICTIJICHHOM HACJICIOBaHUH, HACJICICTBCHHBIX NMPU3HAKOB
BO3HUKHOBEHUS COCTaBJICHUE T€HOTUIIUYECKUX IIPH CLETUIEHHOM
HACJIEJICTBEHHBIX CXEM CKpEIIUBaHUS HACIIeZIOBaHUH, COCTABIICHHE
MIPU3HAKOB MIPU TEHOTUITNYECKUX CXEM
CIIETITIEHHOM CKpeIIUBaHuUs

HACJIeJIOBaHUHU

Tema 2.9 OnuceiBaTh 1. Tect 1. Bonpocs! ans Tecta

I'enernka 3aKOHOMEPHOCTH 2. PazpaboTtka rioccapus 2. I'moccapwit, ¢ onpeneneHHbIM

rnoJya HAaCJIEICTBEHHOCTH U 3. Pemienue 3a71a4 Ha onpesiesicHue | MepeYHEeM TEPMUHOB
W3MEHYHBOCTH BEPOATHOCTH BO3HHUKHOBEHUS 3. 3agaun Ha ompesieNieHne
Onpenensts HACJIEZICTBEHHBIX PU3HAKOB, BEPOSATHOCTH BOSHUKHOBEHUS
BO3MO>KHOE CLETUICHHBIX C MOJIOM, COCTABJICHUE | HACIIEJCTBEHHBIX IPU3HAKOB,
BO3HUKHOBEHUE TEHOTUIIUYECKUX CXEM CLEIUICHHBIX C IOJIOM,
HAaCJIEICTBCHHBIX CKpEITUBaHUS COCTABJICHUE TCHOTUITHIECKUX
MIPU3HAKOB CXEM CKPEIIUBAHM

Tema 2.10 OnuceIBaTh 1. Tect 1. Bompocs! ans Tecta

I'enernka 3aKOHOMEPHOCTH 2. PazpaboTka rioccapus 2. I'moccapwii, ¢ onpeaeIeHHbIM

YeloBeKa HACJIEZICTBEHHOCTH U 3. Pemenue 3a1a49 Ha onpesieNicHUe | MEPEYHEM TEPMUHOB
N3MEHYUBOCTU BEPOSITHOCTH BOZHUKHOBECHHUS 3. 3amauu Ha ompeeNeHue
Onpenensits HACIIEJICTBEHHBIX IPU3HAKOB, BEPOSATHOCTH BOSHHUKHOBEHUS
BO3MOKHOE WCTIOJIB3YS METOIbI TEHETHKH HACIIeZICTBEHHBIX TIPU3HAKOB,
BO3HUKHOBEHUE YeJI0BEKa, COCTABJICHHE HCIIOJIb3YSI METOIBI TCHETHKHU
HAaCJIEeJICTBEHHBIX TEHOTUITUMYECKUX CXEM YeJI0BEKa, COCTABJICHUE
MIPU3HAKOB CKpEIINBaHUS TEHOTHUITHYECKUX CXEM

4. TToaroToBKa yCTHBIX COOOIIEHUH | CKpEIIMBAHIS

¢ mpe3eHTaIuei o HacnencTBeHHbix | 4. IlpeseHTarus u yctHoe

3a00JIeBaHMSIX YETIOBEKA COOOIIIEHNE, COTIIACHO TIEPEYHIO
TeM

Tema 2.11 OrnuceIBaTh 1. Tect 1. Bompocsl 11 TecTa

3aKOHOMEpH | 3aKOHOMEPHOCTH 2. Pemienue 3a1a4 Ha onpeneneHue | 2. 3aayu Ha OMpeeICHUE TUIIa

OCTH HAaCJEeICTBEHHOCTU U THTIA MyTallMX TIPU Tiepeade MYTalluy TIPH Tepeaade

W3MEHYHUBOCT | M3MEHYMBOCTH HACJICICTBCHHBIX NMPU3HAKOB, HACJICICTBCHHBIX NTPU3HAKOB,

u Onpenensats THI COCTaBJICHUE T€HOTUITTIECKUX COCTABJICHUE TEHOTUITNIECKUX
MyTaluu Ipu CXEM CKpEIIMBaHus (110 TPYIIam) CXEM CKpeIuBaHus (110
nepegaie TpymIam)

HaCJIEeJICTBCHHBIX
MIPU3HAKOB

Tema 2.12 OnuceiBaTh 1. Tect 1. Bonpocs! ans Tecta

Cenexmmst 3aKOHOMEPHOCTH 2. Pa3paboTka rimoccapus 2. I'moccapuii ¢ onpeiesIeHHbIM

OpraHu3MOB | HACJIEIACTBEHHOCTHU U 3. Pemienue 3a71a4 Ha onpesieNiecHue | MepeYHEeM TEPMUHOB
M3MEHUYHUBOCTHU BO3MOXXHOTO BO3HUKHOBEHUS 3. 3ajauu Ha ornpeaeneHue
Onpenensts HACJIEJICTBEHHBIX TIPU3HAKOB TI0 BO3MOKHOTO BOZHUKHOBEHHS
BO3MOKHOE CEJICKIINHU, COCTABIICHUE HACJICICTBCHHBIX MPU3HAKOB 110
BO3HUKHOBEHUE TEHOTUIIUYECKUX CXEM CEJICKIIUHU, COCTABIICHUE
HACJIEJICTBEHHBIX CKpEIUBaHUS TEHOTUITHYECKUX CXEM
MIPU3HAKOB CKpeNTMBaHuUs

| Pasznen 3 | Teopus 3BoJIONNH




PesyabTar 00yuenus

ApryMeHTHPOBATh HEOOXOIUMOCTD COXPAHEHUSI MHOTOO0OPa3Hs
OpPraHU3MOB C [IEJIBI0 OEPEIHOT0 OTHOILICHHS K OKPYXKAIOIIEH cpeie

OueHo4HOe MeponpusiTHE
PYOe:KHOr0 (TEeMATHYeCKOI0)

KontpomnsHas padota “Teoperrueckne acIieKThl YBOJIIOIMH KU3HH Ha

3emie”
KOHTPOJIsSI
OueHouHoe
Pe3yabTaThl 00yueHus 10
Tema TeMan MepONpPHATHA TEKYLIEero OueHo4HBIE CpeACTBA
KOHTPOJIsA

Tema 3.1 XapakTepuszoBaThb 1. ®poHTaNBHBII OIPOC 1. Ilepeyenp BOMpOCOB K
HUcrtopus MPEANOCHUIKA 1 JBIKYIIHE 2. Pa3zpaboTka neHTHI (pOHTANBEHOMY OTPOCY
SBOJIFOLIMOHHOTO | CHJIBI BOSHUKHOBEHHS BpPEMEHH Pa3BUTHUS 2. JleHTa BpeMEHHU Pa3BUTHS
YUEHUS MHOTr000pa3us BUIOB IBOJIIOLIMOHHOTO YYEHUSI | BOJIOLIMOHHOIO YUCHHUS
Tema 3.2 XapakTepuszoBaThb 1. ®poHTaNBHBII OIPOC 1. Ilepeyenp BOMpPOCOB K
MUKpO3BOJIOLHN | MPEANOCHUIKN U IBHXKYIIHE 2. CocraBieHue (pOHTANBEHOMY ONPOCY
i CUJIBI BOBHUKHOBEHUS rioccapus 2. I'moccapwuii ¢

MHOTr000pasus BUIOB OIpee/ICHHBIM IIEpeUHEM

TEPMHUHOB

Tema 3.3 XapakTepu3zoBaTh 1. OuenuBaemas 1. IlepeyeHp BOpoCOB K
Makpo3BoJIIOLY | IPEANOCHIIKI U ABUXKYIINE JHMCKyCCHS OLIEHMBAEMOH JAUCKYCCUH
s CHJTBI BOBHUKHOBEHIISI 2. Pa3pabotka riioccapust | 2. I'moccapwmii ¢

MHOT000pasus BUIOB TEPMUHOB omnpeaeeHHbIM IIepeuHeM

TEPMUHOB

Tema 3.4 XapaxTepuzoBaTh 1. ®poHTansHbIN OnpocC 1. IlepedyeHn BOIIPOCOB K
Bo3HUKHOBEHHE | MPEANOCHUIKH U IBUKYIIUC 2. [loaroroBka u (pOHTATEHOMY OIIPOCY
W pa3BUTHE CHJIBI BOSHUKHOBEHUS NpEeACTaBIICHHE YCTHOTO 2. Jlenta BpeMeHU

JKA3HU Ha 3eMiie

MHOFOO6pa3I/I$I BUI0OB

COOOIIEHH U JIEHTHI
BpeMCHI/I BO3HUKHOBCHUA
nu pa3BI/ITI/I$I JKHUBOTHOI'O U
PacTUTEIBHOTO MHpa

BO3HUKHOBCHUS U Pa3BHTHS
’KUBOTHOTO U PACTHTEILHOTO
MUpa B YCTHOE COOOIIeHNE

Tema 3.5
IIpoucxoxaenu
€ 4eJI0BEeKa —
aHTPOIIOTEHE3

XapakTepu3oBaTh
MIPENOCHUIKH U ABKYIIIHE
CHJIBI BOBHHKHOBEHUS
MHOT000pa3us BUIOB

1. ®poHTaIBHBINA OIPOC
2. PaspaboTka JieHT
BpPEMEHH U MEHTaJIbHBIX
KapT Ha BHIOOP:
“OBomronus
COBPEMEHHOT'0
yenoBeka”, “Bpems u
YT paccesIeHUs
YyeJIoBeKa 10 IIaHeTe”,
“Bnusnue
reorpaduyeckoii cpeas
Ha MOP(OJIOTHIO
(uznomnoruio yeaoBeka”,
“YenoBedecKue pacel”,
00CYyXICHHE

1. IlepedyeHb BONPOCOB K
(pOHTANBEHOMY OIPOCY

2. JleHTa BpeMeHHU WU
MEHTaNbHAas KapTa Ha BEIOOP
U3 TePEeUHs

Paznen 4

IKkoJga0rus

PesynbTar 00yuenus

ApryMeHTHpOBaTh HEOOXOJUMOCTb COXPaHEHHUs] MHOI000pasus
OPTaHM3MOB C IEJIbI0 OEPEeKHOTO OTHOILCHHUS K OKPYKAIOLIeH cpesie

OueHo4yHoe MeponpusiTHe
PYO€e:KHOT0 (TEMATHYECKOT0)
KOHTPOJIsSI

KontponbHas pabota “TeopeTHdecKue acIeKThl SKOJIOTHH




PesyabTaThl 00ydeHus1

OneHo4yHOEe MepoNPUATHS

Tema OueHoYHbIE CpeACTBa
1o TeMam TEeKYIlero KOHTPoJs
Tema 4.1 OmnuChIBaTh CBS3h MEXKIY | TeCT 1o SKOJOTHIECKUM Bomnpocs! 11s Tecta
DKOJIOTUYeCcKue OpraHU3MOM U Cpenoit (hakTOopam U cpenam KU3HU

(baxTOpbI U cpenbl

ero oonranus

OpraHnu3smMoB

KHU3HU
Tema 4.2 OmuceiBaTh CBsI3b MeXTy | 1. CocTaBienne cxem 1. CxeMBI KpyroBopoTa
[omynsimus, OpPraHU3MOM U Cpeslon KpyroBOpOTa BEILECTB, BEIIECTB, UCTIONb3YS
cooOriecTBa, ero oburtanus UCTIOJNB3YsI MAaTEPHAJIbl ICKIUH | MaTepUaIbl JIEKIUU
JKOCHUCTEMBI YcranaBnuBaTh CBS3b 2. Pemienne mpakTHKO- 2. [IpaxTuko-
CTPYKTYPHI U CBOICTB OpPHUEHTHPOBAHHBIX PACYETHBIX OpHEHTHPOBAHHBIC
9KOCHCTEM 3aJIlaHUi 110 IEPEHOCY BEUIECTBA | pacueTHBIE 3aaHUs IO
Y DHEPTUU B SKOCUCTEMaX C MEPEHOCY BEIIECTBA U
COCTaBlIeHHE TPOYUIECKUX SHEPIr'uH B HKOCHCTEMAX C
Henel u nupaMuj OMOMacChl U | COCTaBJICHUE
SHEPTUHI Tpo(UUIecKuX Hernen u
pamMu OMOMacchl U
SHEpPrUH
Tewma 4.3 OnuceiBaTh cBs3b Mexy | 1. OueHnBaemasi TUCKyccHs 1. IlepeueHs BOIpoOCoOB K
buocdepa - OPraHu3MOM U Cpesioi 2. Tect OLICHUBAEMOM TUCKYyCCUU
TI00aTbHAS ero oouTaHus 3. Pemenne mpakTHKO- 2. Bompocs! a1 Tecta
9KOJIOTHYECKast YcranaBiuBaTh CBA3b OpPHEHTHPOBAHHBIX PACYETHBIX 3. IlpakTHKo-
cucreMa MEX]y CTPYKTypaMu 3aJla4 Ha OIpeJIeeHne OpUEHTHUPOBAHHBIE
ouocdepnr TUIOMIAAN HACAKICHUH ISt pacyeTHBIC 3a]a4YH Ha
CHIDKEHUS KOHIIEHTPALUU oTpeAeNeHHE TUIOIIA !
YIJIEKHUCIIOTO ra3a B aTMocepe | HacaxIeHUH AT
CBOETO PETMOHA TIPOKUBAHUS CHIDKEHUS KOHIICHTPAITUU
YIJIEKUCIIOTO ra3a B
arMocdepe cBoero
pETHOHA MTPOKMBAHUS
Tema 4.4 OnuceIBaTh I00ATBLHEIE 1. Tect 1. Bompocsl anis Tecta
Binsnue U PETUOHAIIBHBIE 2. Pemenune npakTuko- 2. IlpaxTuko-
AHTPOIIOT€HHBIX 9KOJIOTUYECKHE OpPUEHTHPOBAHHBIX PACYETHBIX OpPUEHTHPOBAaHHBIE
(haxTOpOB Ha MPOOJIEMBI U Ty TH UX 3aJIlaHU 110 COXPaHEHUIO pacueTHbIe 3aJaHUS IO
ouochepy MUHUMH3AIIH MIPUPOJTHBIX PECYPCOB CBOETO COXpaHEHUIO TTPUPOIHBIX
[pennarats ciocoOb peruoHa npoXuBaHUs PECYPCOB CBOETO PETMOHA
JIeHCTBHS 110 MPO’KUBAHUS
0e30macHOMY TIOBEICHHUIO
Y CHW)KCHHIO BIMSHUS
YeJI0BEKa Ha IPUPOTHYIO
cpemy
Bri6upats Mepsl s
COXpaHEHUs
OmopazHoobpasus
Tema 4.5 HNutepnperupoBaTh 1. OueHuBaemas IUCKyccus 1. [IepedyeHb BONPOCOB K
Binsnue pe3yJIbTaThl 2. BeimonHeHns npakTHYecKux OLICHMBAEMOU JTUCKYCCUHU
COLIMAIIBHO- IIPOBEIEHHOT O 3a/IaHUAN: 2. 3aiaHus IPaKTHYECKUX
AKOJIOTHIECKUX OMOIKOJIOTHICCKOTO “OmnpeneneHue CyTOYHOTO pabort
(hakTopoB Ha DKCIIEPUMEHTA C parmoHa MuTaHus”, 3. Oryer o
3JI0pOBBE HCIOJIb30BaHUEM “Co3gaHne UHAUBUIYalbHON nabopatopHo# padote
YeloBeKa KOJINYECTBEHHBIX NaMATKHU 110 OpraHu3alin
METOJIOB panuoHAIBHON (hU3HIECKON

aKTUBHOCTH
3. BeimostHeHHE J1a00paTOPHOM




paboTbl Ha BEIOOD:
"VMcTBeHHAs
paboTocmocoOHOCTh",
"BausHue abMOTHYECKUX
(akTOpOB Ha YeNOBEeKa (HU3KHE
Y BBICOKHE TEMIIEpaTypsl)"

Pazgen 5

BuoJiorus B ;KHU3HHA

PesyabTaT 00yuenus

AHaJII/I3I/IpOBaTb OTUYCCKUC ACIICKTBI COBPEMCHHBIX I/ICCJICILOBaHI/Iﬁ
B 00J1aCTH OMOTEXHOJIOTHH U T€HETHYECKUX TEXHOJIOTUH

OueHoyHoe MeponpusiTHE
PYOeKHOTr0 (TEeMAaTHY€ECKOI0)

[IpencraBienue pe3yibTaTOB PEIICHUs KEMCOB (BBICTYIIEHUE C

Mpe3eHTaIne)
KOHTPOJIsA
Tema Pe3yabTaThl 00yyeHusi o OueHo4yHOe MepoNPUSTHS TEKYLIEro OueHoyHbie
TeMaM KOHTPOJISI CpeAcTBa

Tema 5.1 AHanu3upoBaTh ITUUECKUE BelnosiHEHNE Kelica Ha aHAIIA3 3anaHue Keiica
buoTtexHOMOT | aCEKTHI COBPEMEHHBIX MH(QOPMAIMK O HAYYHBIX TOCTIKEHHUAX
WU B KM3HU | MCCIIEAOBAaHUN B 00JIacTu B 00JIaCTH T€HETUYECKUX TEXHOJIOTUH,
Ka)KI0T0 OMOTEXHOJIOTHH U TEHETHUECKUX | KIETOYHOH MH)KEHEPHUH, TTHIICBBIX

TEXHOJIOTHH OMOTEXHOJIOTHH
Tema 5.2.1 AHanu3upoBaTh ITUUECKUE Brinonnenue kelica Ha aHAU3 3anaHue Kelica
buoTexHonor | acnekTsl COBPEMEHHBIX nHGOPMAIH O Pa3BUTUU OMOTEXHOIOTUI
VU B HCCIIENOBAaHMI B 00aCTH B MEIMIIMHE U (hapMaluu
MEIUIMHE U | OMOTEXHOJIOTHU ¥ TeHETHYECKHX
¢bapmannn TEXHOJIOTHI
Tema 5.2.2 AHanmM3upoBaTh 3THYECKHE BrinonHeHue keiica Ha aHaNK3 3amanne keiica
buoTexHonor | acmekTsl COBPEMEHHBIX uH(OpMAIMK O Pa3BUTHH OMOTEXHOIOTHHA
507878 ucciie10BaHuil B 001acTH C UCTIOJIb30BAHUEM JKUBOTHBIX,
KUBOTHBIC OMOTEXHOJIOTHH U TCHETUUECKUX |PHUMEHEHUE MPOAYKTOB OMOTEXHOJIOTUH

TEXHOJIOTUI B )KM3HH YeJIOBEKa
Tema 5.2.3 AHanu3upoBaTh ITUUECKUE BelnosiHEHNE Kelica Ha aHAIIA3 3anaHue Keiica
BuoTexHomnor | aciekTsl COBPEMEHHBIX UH(OPMAIMK O Pa3BUTHH
1507878 ucciel0BaHuil B 001aCTH OMOTEXHOJIOTHH C HCIIOJIb30BAHUEM
pacTeHus OMOTEXHOJIOTHH ¥ TeHETUUECKUX | PAacCTEHHUH

TEXHOJIOTHH
Tema 5.2.4 AHanu3upoBaTh ITUUECKUE Brinonnenue keiica Ha aHanu3 3anaHue Keiica
broTexHONOT | aCIEKTHI COBPEMEHHBIX uH(OpPMAINK O Pa3BUTHH
WU B WCCIIEZIOBaHUH B 00JIACTH MIPOMBIIIUIEHHOW OMOTEXHOIOTHI
MPOMBIIUIEH | OMOTEXHOJOTMH U TeHETHYECKHX
HOCTH TEXHOJIOTUI
Tema 5.2.5 AHanmM3UpoOBaTh 3TUUECKHE Brinonnenue keiica Ha aHanu3 3amanue keiica
CommanpHO- | acmeKTHl COBPEMEHHBIX uHQOpMAIH 00 STHYECKHIX aCMEeKTax
ITHYECKUE ucclie0oBaHuil B 001aCTH pa3BUTHS OMOTEXHOJIOTUH
aCIIEKTHI OMOTEXHOJIOTHH U TeHETHUECKUX
OMOTEXHOJIOT | TEXHOJOTHI
Ui
Pazgen 6 Buoskosornyeckue UCCae10BaHUA

Pe3yabTat 00yuenus

BoIsBIATE MIPUYMNHHO-CJIICACTBEHHBIC CBA3U MEXKIY OHOJIOTHYCCKHUMU
O6’bGKTaMI/I, nmpoueccaMu 1 ABJICHUAMMU ITYTEM I/ICCJ'IG,[[OBEIHI/Iﬁ Ha JKMBBIX




o0BeKTax

OueHouyHOe MeponpusiTUe
PYOe:KHOTO0 (TEMATHYECKOT0)

[IpencraBneHue pe3ynbTaToOB BBHIIOIHEHHUS y4eOHO-MUCCIEI0BATENBCKIX
MIPOEKTOB (BBICTYIUIEHHUE C MPE3CHTALNEH )

KOHTPOJISI
Tema Pe3yabTaThl 00y4yeHust OueHoYHOE MepONPUATHA TeKYlIero OueHoyHbIE
1o TeMaM KOHTPOJIsI cpencTBa
Tema 6.1 OcHOBHBIE OnuceIBaTh METOMBI Brinonnenne nabopaTopHbIx paboT Ha Otuer o
METO/BI OMO3KOJIOTUIECKUX BBIOOP B MUHMIPYTIIAX: BBITTOJTHEHUT
OMO3KOJIOTHUECKUX HCCIIeZIOBaHU I 1. BousiHue TemnepaTypsl Ha pocTa 1 y4eOHo-
WCCIIEZIOBAaHUHN [TnanupoBath (hU3N0TOrNIECKyI0 AKTHBHOCTD HCCIIEZIOBATENbC
OMO3KOIOrn4eCcKuit JIPOKKEBBIX KJIETOK KOTO IIPOEKTa
9KCIIEPUMEHT 2. BnusiHue yriieBoJ0B Ha pocTa u
(hU3HOTOrIECKYIO AKTHBHOCTD
JIPOAOIKEBBIX KIETOK
3. CoueTaHHOE BIUSHUE TEMIIEPATYPHI U
YTIIEBOJIOB Ha POCTa U (PU3NOTIOTHIECKYIO
AKTUBHOCTb APOKKEBBIX KIETOK
Tema 6.2 IIpoBoauTs Brimonnenne yueOHo-uccienoBarensekoro | Otyer o
Broskonornueckuii OMOZKOIOrN4eCKUit IPOEKTa Ha BBIOOD: BBITIOJTHEHUT
9KCTIIEPUMEHT IKCTIEPUMEHT 1. Ouenka kauecTBa aTMOCc(EepHOro Bo3nyxa | yueOHO-
[TnanupoBath 2. OneHka KayecTBa o4YB METO/I0M HCCIIEZIOBATENbC
OMODKOIOTUIECKUI ¢duToTeCTUpOBAHUS KOT'o TIpoeKTa
IKCIEPUMEHT 3. OueHka KayecTBa BOJ IOBEPXHOCTHBIX
Wntepnperuposats BOJIOEMOB I10 OPI'aHOJIEITUYECKUM U
pe3yNbTaThl (U3UKO-XUMUUECKUM CBOUCTBAM
MIPOBEACHHOTO 4. Bnusaue [1AB Ha pocT u pa3BUTHE CEMSH
OMOPKOIOTHIECKOTO BBICIITUX PACTEHHI
JKCIIEPUMEHTA C 5. BinsiHHE COJIEBOIO 3arpsi3HEHUS HAa POCT U
UCTIOJIb30BaHUEM pa3BUTHE CEMSH BBICIIUX PACTEHUIH
KOJINYECTBEHHBIX

METOJIOB




2. OueHOuHBIE CpeAcTBa IO qucuUILInHe «buonorus»
OueHovHbIe MEPONIPUATHS TEKYLIEr0 KOHTPOJIA

1. 3anoJIHeHHe TA0THIIbI
Ha3Banue TemMbl buonorus kak Hayka
PesynbTar 00yueHus no reme OnuchIBaTh METO/IBI HCCIICIOBAHUS HA MOJICKYJISIPHOM U KJICTOYHOM
YpOBHE
OO0mue KoMIeTeHIHU OK 02

®opMyJIMPOBKA 3aJaHUs: 3all0JIHUTE Ta0IMIy “BKiiaj ydeHbIX B pa3BUTHE OMOJIOTUM, YKa3aB
YU€HOI0, BpEMEHHOI nepuo paboThl HaJ OTKPHITHEM M JaiiTe KPaTKyl0 XapaKTepUCTUKY
OTKPBITHSI, UCIIOJIb3YSl MaTepual JeKIUl, yueOHNKa, NHbIE HCTOYHUKH HH(OPMALINH.

Tabnuua — Bkiajx yuyeHbIX B pa3BUTHE OUOJIOTHH

VYueHnblit BpemenHol nepuos Kpartkas xapakrepuctuka paboThl y4€HOTO

Kputepun oneHuBaHus 32 JaHUSA:

“5” - Ta0auIa BBIIOJIHEHA B [IOJIHOM 00BEME

“4” - B X0/1€ 3aMOJHEHHUs Ta0IHIIBI MaTepUal OTPAXKEH HE MOJTHOCTHIO, UMEIOTCS
HE3HAYUTEJIbHBIC HETOYHOCTH, HEJI0YCThI

“3” - B X0/1€ 3aIl0JIHEHNUs TaOJIUIbl MAaTEpHUal OTPAYKEH HE MOJHOCTHIO, UMEIOTCS 3HAUUTEIIbHbBIE
HETOYHOCTH, HEJIOYCTHI

“2” - Tabnuua orpaxkaetr MeHee 50% marepuaia Wi HE BHIIOJHEHA

2. Pa3paboTka JieHTbl BpeMeHH
Ha3Banue Tembl OHTOreHe3 )KUBOTHBIX U YEJIOBEKA
Pe3y.m>TaT Oﬁy‘leHI/Iﬂ 110 TeEMeE OnuceIBaTh CTaJu OHTOI'CHE3a JXUBOTHBIX M YCJIOBCKA
O0mue KoMneTeHINN OK 02, OK 04

D®opMyTHPOBKA 3aJaHHUS: CO3JANTE JICHTY BPEMEHH, OTPAXKAOUIYIO 3TAlbl OHTOIEHE3a OTACIIBHON IPYIIIb
KMBOTHBIX M YEJIOBEKAa C KPaTKOHM xapakTepucTukoi. Ha3Banusi cragmil AOMKHBI OBITH PACIONOKEHBI B
XPOHOJIOTHYECKOM MOPSAKE, OCHAIIEHBI KPATKUM ONHMCAHWEM OCHOBHBIX M3MEHEHHH, NMPHIJIOKEHBI PUCYHKH.

3agaHne BBITIOJHACTCS B MaJIBIX Tpymmax (3-4 demoBeka)
3ananus1, HaMpaBJIeHHBIC HAa (OPMUPOBAHUE HITH TIPOBEPKY 3HAHHIA
1. DpoHTAJBLHBIN 0NPOC

Ha3Banue TeMbl Hctopus 3BOTIOIIMOHHOTO YUEHUS

XapaKTepI/BOBaTB MPEATIOCBUIKY U ABMXXYHIUEC CUJIbI BOSHUKHOBCHU

Pe3yabTaTt 00y4yeHus M0 TeMe
MHOT000pa3us BUAOB

OO01ue KOMIeTeHIIHH OK 02, OK 04

IlepeyeHb BONPOCOB K GPOHTATBLHOMY OMPOCY
1. KakoBHI cHIbHBIE H CITa0BIe CTOPOHBI CUCTEMEI opraHudeckoro mupa K. JIlunnes?
2. CdopmynupyiiTe OCHOBHBIE TTOJI0KEHUS 3BOTIOIMOHHOM Teopun XK. b. Jlamapka.
3. Ilepeuncnure MpeanOCHIIKA BOSHUKHOBEHISI TapBUHU3MA
4. TIlepeuncnute OCHOBHBIE TIOJIOKEHUS CUHTETUICCKON TEOPUH SBOTIOIIUU
Kpurepun oueHuBanus:
«5» - OTBET MOJHBINA, Pa3BEPHYTHIN
«4» - OTBET JOCTATOYHO ITOJIHEIN, HO €CTh HETOYHOCTH
«3» - OTBET KpaTKU WU C TPyOBIMH OIIMOKAMU
«2» - OTBET HEBEPHBIH WIIH OTCYTCTBYET
2. lloaroToBKa YCTHBIX COOOIIEHH ¢ Mpe3eHTaI el

Ha3Banue TeMbl I'enetuka degoBeka

Pe3y.m>TaT oﬁyqem/m o TeMe OnuceIBaTh 3aKOHOMEPHOCTH HACJICACTBCHHOCTH M UI3MCHYUBOCTHU




OHpeI[eJBITL BO3MOXHOC BOSHMKHOBCHUC HACJICACTBCHHLIX IIPU3HAKOB

O0mue KOMNeTeHIUN OK 01, OK 02

@opMyIHPOBKA 3aJaHU: TIOATOTOBLTE YCTHOE COOOIICHHE U MPE3SHTANNI0 00 OJTHOM HACIIEZICTBEHHOM
3aboseBaHny U3 iepeuHs. Pabota BeimonHseTCs B apax. B cTpykType cooOIIeHus 1 pe3eHTaum
HEOOXOMMO OTPa3UTh:

1. HaszBanue 3abomeBanus

2. Tunwmzanws 3a0oneBaHMs

a. A) reHoMHOE / TeHHOE / TOJTUTeHHOE / XPOMOCOMHOE

b. bB) ayrocomMHO-TOMHUHAHTHOE / 8y TOCOMHO-PELIECCUBHOE / CLETNICHHOE C TTOJIOM
Cy1mrHOCTh MyTaIiy (Ha KJIETOYHOM YPOBHE)
KnuHnveckue nposiBiieHus 3a001eBaHus
YacToTa BCTpEUaeMOCTH
Juarnoctuka
Hcrounuku napopmaum.

IlepeyeHb HaceCTBEHHBIX 3200J1€BaHMIT YeJIOBEKA

Cunzpom DHreapMaHa
MyxkoBucuuao3
Cunapowm [upcona
Cungapowm /[layHa,
Cunnpom Kiaitndensrepa,
Cunnpowm lllepemenckoro-Teprepa,
Cunapom DnBapaca,
CHHIPOM «KOIIIAYhEeTO KPUKa))
. CeprmoBHIHOKIETOUHAS aHEMUS

10. Heitpodpubdpomaros

11. JlanpTOHU3M

12. 'emodums

13. ®denunkeToHypus
Yek-1UCT ISl OLIEHKH Mpe3eHTAIUN
OrernTe IPE3SHTAIHIO 110 CIEAYIONINM KPUTEPHUSIM:
DJIeMEHTHI COJIepKaHUs Hanuune OtcyTcTBHE
TuTyJbHBIN craij
HazBanue 3aboseBanust
Caenenus 06 aBTOpax
Jlana nosHas Tunm3aius 3a00IeBaHus
[Toka3aHa CyIHOCTbh MyTalM1
Onrcanbl KIIMHAYECKHUE MTPOSIBIICHUS 32001 BaHUS
Yka3zaHa 4acToTa BCTPEYaeMOCTh
OnucaHa AMarHOCTHKA
YKka3aHbl HCTOYHUKH MHPOPMALIAN
Co0uroIcHIE STUHOTO CTHIIS TTPE3CHTAITIH
Marepuan ObLT HHTEpECECH
Marepuan 0611 TTOJIe3eH
IxaJsa nepeBoga 0a/1/10B B 0TMETKY
12-11 GammnoB - «5»
10 - 8 GayoB - «4»
7-6 6amoB -«3»
MeHnee 6 0anIOB WM OTCYTCTBHE PAOOTHI - «2»

S. Tect
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Ha3Banue TemMbl B3aumoneiicTBue reHoB

OnuceiBaTh 3aKOHOMECPHOCTHU HACICACTBEHHOCTU U USMCHYUBOCTHU
OHpe,Z[eJ'IHTB BEPOATHOCTb BO3BHUKHOBCHUS HACIICACTBCHHBIX
IMPU3HAKOB IIPH PA3JIMIHBIX BSaHMOHCﬁCTBHﬂX T'CHOB

PesyabTaT 00yueHnus mo
TeMe




O0mue KOMIEeTEeHIMH OK 01, OK 02

TecToBoOE 3a1aHHE

1.

K B3auMOJeiCTBUAM aJIJIENIbHBIX TEHOB HE OTHOCSIT:

1) snmcras, nonuMeputo, MoaubuIUpyoLee 1eHCTBUE TE€HOB

2) KOOMepaIio, MHOKECTBEHHBIN aJIJIETU3M

3) cBepXJOMUHHPOBAHKE, KOMIUIEMEHTAPHOCTh

4) KOIOMMHUPOBaHHE, TPOMEKYTOUHOE JOMUHUPOBAHUE

[IposiBieHne y TreTepo3uroT NPU3HAKOB, JIETEPMUHUPYEMBIX JIByMS allIeNsIMU
HaOJr01aeTCs MpH:

1) cBepX1TOMMHUPOBAHUH

2) snucTase

3) KOIOMUHUPOBAHUHT

4) onmumepun

HacnenoBanue yeTBepToi ITpynbel KPOBH OTHOCST K THUITY B3aUMOJEHCTBHSL:

1) KoIOMUHUPOBaHHE

2) cBEpXIOMHUHHPOBaHHE

3) monHOe JTOMUHUPOBAHKE

4) mpoMeXyTO4YHOE TOMUHUPOBAHUE

HacnenoBanue IMHIIMIUIOBOM OKPAacKH y KPOJMKOB KOHTPOJIUPYETCS TPEMS AJIEISIMU:
A,a u ah. Kaxxnast 0coOb SIBISIETCS HOCHTENIEM TOJIBKO IBYX M3 HUX. JTO MPUMED:

1) KOMIIJIeMEHTapHOCTH

2) Koomnepanuu

3) MHO>KECTBEHHOT'O aJuIeIn3Ma

4) nonumepun

[TosiBneHne HOBOOOpa30BaHUN TIPH COBMECTHOM JCWUCTBUM JIBYX JIOMHHAaHTHBIX
HeaJJIeNbHBIX TEHOB, KOTJa B TOMO3MIOTHOM WJIM B T€TEPO3UTOTHOM COCTOSIHUU
pa3BUBaETCs HOBBII NMPHU3HAK, HAOIIOAETCS TIPU:

1) KOMIUIEMEHTapHOCTH

2) Koomepanuu

3) NOJTHOM TOMUHHUPOBAHUU

4) neicTBUH reHOB-MOAU(PHUKATOPOB

Ecnu oguH TOMUHAHTHBIN Te€H MOJAaBIsAET ACMCTBHE JPYroro JOMHHAHTHOTO T'€Ha, TO -
3TO IIPUMEP:

1) peuieccuBHOTO 3MKCTa3a

2) noauMepHuu

3) TOMHUHAHTHOTO MHCTa3a

4) MHOXECTBEHHOT'O aJIJIeITU3M

Howmep Bompoca [IpaBumnbHEIM OTBET
1 1
2 3
3 1
4 3
5 2
6 3

2. @OoHBI OLIEHOYHBIX CPEACTB VISl Py0esKHOT0 KOHTPOJISA

Kpurepun oniennBanust pyOexHONH KOHTPOJIBHON pabOThI:




Onenka IIpoueHT BBINOJTHEHUSA
“oTIMIHO” 85-100%
“xoporro” 70-84%
“yIOBIETBOPUTEIHHO” 50-69%
“HEyJOBJIETBOPUTEIHHO” MmeHee 49%

Tecr

1. A3zotucroe ocHoBaHue ajgeHuH B Mosiekyse JJHK kommmemenTapHo...

1) ryanuny;

2) IUTO3HHY;

3) yparmiy;

4) THMHHY.

2. K nyprHOBBIM a30TUCTBIM OCHOBAHUSIM OTHOCSITCH...
1) aneHUH U T'YaHMH;

2) ryaHuH U LIUTO3MH;

3) LIUTO3MH U yPaIWI,

4) ypaiui u aJieHuUH.

3. Bribepute ¢pynknuro nPHK?

1) XxpaHeHue reHeTU4YECKOI HH(OPMAIHIH;
2) TpaHCIIOPT aMHUHOKHCJIOTHI B puOOCOMY;
3) BXOAUT B cOCTaB puOOCOM;

4) nepenoc reHernuyeckoii unpopmanuio ot JIHK k pudocome
4. KneTku syKapuoT HE COJIepIKar...

1) mu3zocowm;

2) pudocom;

3) Me30coM.;

4) xomruiekca ["oabmKu.

5. KneTku npokapuoT coepkar...

1) KJIeTOUYHBIN LEHTD;

2) SHIIOTUTa3MaTHYECKYIO CETh;

3) pu6OCOMBI M ME30COMBI;

4) xomrutekc ['ob KM U TU30COMBI.

6. Kakue opraHou il BCTpE4arOTCs TOJBKO B PACTUTENBHBIX KIIETKAX?
1) sHOOTUIa3MaTHYECKAS CETh;

2) mIacTHABI;

3) MUTOXOHIPHH;

4) xomruiekc ['onabmKu.

7. B meTadazHol XpOMOCOME BBIJIETISIOT. .
1) nieun u ueHTpOCOMY;

2) IEHTPOCOMY U IIEHTPHOJIH;

3) LUEeHTpUOIN U LICHTPOMEPY;

4) HeHTpOMepY M IJIEYH.

8. K aBroTpodam otHOCATCH. ..

1) BUpYyCHI;

2) XeMOCHHTe3HMpYIOIHe 0aKTepHu;

3) rpu0sr;

4) mapa3uTHUECKue OAKTEPUU.

9. Tpanckpunuus — 3710...

1) cBs3piBanue aMUHOKHCIIOTH ¢ TPHK

2) mepeHoC aMUHOKHUCIIOTH B pUOOCOMY;




3) ynBoenue monekyinsl JTHK;

4) cunre3 ”PHK na matpune JHK.

10. Ecau xoaupyromasi 6e1ok yacTh reHa coaepkuT 6000 map HyKICOTHIOB, TO CKOJBKO
aMHUHOKHCIIOT B KOJUPYEMOW MoJieKyJie Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeurcieHHbIX 00Ne3Hel, BBI3BIBAIOTCS BUPyCaMu?
a) TyOepKyIe3 u nudTepus;

6) Audrepus u CIIN/;

B) CIIU /I u rpunm;

T') TPUII U TYyOepKyIes;

12. B pe3ynbTaTe NepBoro AeaeHus Meno3a MpOUCXOIuUT:

a) yBeIM4eHUe Habopa XpOMOCOM;

0) yMeHbLIEHHEe HA00pa XPOMOCOM;

B) COXpaHEHUE UCXOHOr0 Habopa XpoMOCOM

13. Yto mpoucxoaut B anagasze Il meiioza?

1) ciupanu3zaiusi XxpoMOCOM;

2) pacxokJ€HUE K TOJII0CaM JIBYXPOMATHIHBIX XPOMOCOM;
3) pacxo:kaeHue K noJjrcaM XpoMaTH/;

4) pacroiox)eHre XpOMOCOM B IUIOCKOCTH 3KBaTOpa KJIETKHU.
14. YcraHOBUTE COOTBETCTBHE

Opranoun OyHKIUA
1) pubocoma A) nepeBaprBaHUE OTMEPIUINX KIETOK
2) XJIOpOTLIACTHI Bb) dorocuntes
3) TU30COMBI B) cuntes Oenka
4) neHTpuoIU I') o6pa3zoBanue BepeTeHa AeIeHUS

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

15. BribepuTe XMMHUYECKHE JJIEMEHTHI KIETKH, KOTOpPbIE BXOIST B COCTaB OPraHUYECKUX
BCIICCTB:

1) KanpIuii;

2) yrJepon;

3) UMHK;

4) BOaOpOX;

5) kucjaopos;

6) menp;

7) a30T.

16. YcTaHOBHUTE COOTBETCTBHE

I'pynnel aMMHOKHCIIOT IIpencraBurenu

1. HelitpanbHbie A) TITyTaMHHOBASI KUCJIOTA

2. Kucisle B) mu3un

3. OcHOBHBIC B) ananun

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



17. B wmonexyne JHK nykneotunbl, coxepxamue aaeHuH, cocTaBisitoT 10%. Ckoibko
MIPOIICHTOB B IAHHOW MOJIEKYJIC HYKJICOTHIOB, COACPIKAITUX IIUTO3HH?

1) 10;
2) 20;
3) 30;
4) 40.

18. B monekyne PHK Hykneotunsl, copepxamue ypauni, cocTaBisitoT — 30% u anenus — 40%.
CKOJIBKO TIPOIIEHTOB aJICHWIOBBIX HYKJICOTUI0B coaepxkurcs B nienu JIHK, kommneMmenTapHoil Tou, Ha

KOTOpOi1 cuHTe3npoBanack 31a PHK?

1) 0;

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

19. Vuactok monexynsl JIHK coctoutr m3 60 map Hykneoruno. Onpenenure MJIMHY 3TOrO

yuacTka (pacctosinue Mexny Hykineorugamu B JIHK cocrasnser 0,34 um)

1) 20,4;
2) 24;
3) 10,2;
4) 30.
20. @parment wmosekyael JIHK coxmepxur 1230 HykmeoTmaHbeiX ocTaTkoB. (CKOJNBKO
aAMUHOKHCIIOT OyJIeT BXOAUTH B cOCTaB Oenka?
1) 205;
2) 410;
3) 408;
4) 360.
Kputepuu onieHMBaHUS YCTHOTO COOOIICHMS:
Kpurepun Bbanbl
OLlCHHBaHUs
1 6amn 2 6asu1a 3 6amna
1. CooTBeTCTBHE | COIEpKAHME JOKIaa colep KaHue JOKJIaaa, 3a colep KaHue JoKIana
coepKaHmsI JIMIIb YACTHYHO HCKIIFOUCHHUEM OTACIbHBIX COOTBETCTBYET
JoKIana COOTBETCTBYET MOMEHTOB, COOTBETCTBYET 3asBJICHHOM TeME U B
3asgBIICHHON 3asgBJICHHOH TeMe 3asBJICHHOW TEME U B TOJIHON MOJHOK Mepe €€
TEME Mepe e€ pacKphIBaeT pacKpbeIBaeT
2. CteneHb pacKphITa Majasi 4acThb TeMa pacKphITa XOPOIIIo, HO HE B | TeMa pacKphITa
PacKpBITHS TEMBI; IIOUCK nostHoM 00BEMe; HH(DOpMAITUN IIOJIHOCTBIO;
TEMBI nHpOpMAaIMK TPOBEAEH MIPEICTABIICHO HEIOCTATOYHO; B | MIPEACTaBICH
TTOBEPXHOCTHO; B OTJICNIbHBIX CITydasx HapylIieHa | 00OCHOBaHHBIN 00BEM
M3II0KEHUH MaTepuaa JIOTHKA B M3JI0)KEHHH nH(pOpMaIHH;
OTCYTCTBYET JIOTHKA, MaTepuaa, He COBCeM JOCTYITHO | M3JI0KESHHE MaTephaia
JIOCTYITHOCTD JIOTUYHO, TOCTYITHO
3.YmeHne Y3 MPEACTABICHHON Ha OCHOBE IMPEACTABICHHON Ha OCHOBE
JIOCTYITHO U MIPE3CHTAITNN HE COBCEM Mpe3eHTAuU POPMHUPYETCS MIPEICTaBICHHOMN
IIOHSITHO IIOHSATHA TEMAaTHKa 00111ee MOHNMaHNE TEMATHKN MpEe3eHTAIluN
nepenarhb HCCIENOBAaHUA, IE€TAJIM HE | MCCIIEAOBAHMS, HO HE SICHBI (hopMupyeTcs moHoe
conepkaHue PaCKpBITHI JeTaIu MMOHMMAaHHE TEMaTUKHU
JIOKJIaJa B BUJIC HCCIICAOBAHUS,
MIpE3eHTAIlUU PAaCKpBITHI ACTAN
OleHUTE TPE3CHTAIMIO MO CICAYIONIMM KPUTEPUSIM:
Kpurepun BaJibl




IJIAHOM U TEMOU
3aJaHusg

OlLIeHUBaHHUS 0 1 2

IIOJTHOTA uHpopmarus, nH(pOpMaIHS, Mpe3eHTALNA COACPKUT

HCITOJIE30BaHUS UCToNIb3yeMasi B Mpe/ICTaBJICHHAs B MOJIHYIO M YETKYIO

y4e0HOTO MIPE3CHTAIINH, HE MPE3EHTAIMH, OTHOCUTCS K nH(pOPMAIIHIO,

MaTepuaia OTHOCHUTLCSI K TEME | TeMe, HO HEAOCTATOYHO JOCTATOYHYIO NS
MOJTHO PAcCKPBIBAIOT €€ (hopMUpOBaHUS
coJiep>KaHue MIPEJICTAaBJICHHS O TEME

JIOTHKA Marepuan Marepua Mnpe3eHTauu Marepua,

HA3JI0KEHUS MIPE3CHTAIINH HE YaCTUYHO COOTBETCTBYET MIPUBEICHHBIN B

Marepuaia B COOTBETCTBYET TeEME 3a7aHus, IJIaH MPE3eHTALUU

COOTBETCTBHH C TeMe, IJIaHa HeT MTOCTPOEH HE TOYHO IIOJIHOCTBIO

COOTBETCTBYIOT TEME
3a7aHus U
COCTaBJICHHOMY IUIaHy

OpPUTMHAJIBHOCTDH
MOCTPOCHUA

ocTpoeHa 6e3
ydeTa KOMIO3UIHH
cIaumos, 0e3
COOIIOIEHUSA
TpeOOBaHUH K
mpudTaM u
[[BETOBOMY
odopmIleHHIO

y4eTOM TpeOOBaHUN K
oopmiieHHIO, HO HET
eInHOTO OPOPMIICHHS
clalgoB

TEPMHUHOJIOTHYCECK | B IIPE3CHTAIUN B IpE3CHTAllUA B IpE3CHTAllUA
as MPUCYTCTBYIOT MPUCYTCTBYIOT OTCYTCTBYIOT
opdorpaduyecka | opdorpaduueckue | opdorpadudeckue ommdOku, | opdorpadudeckue
s TPaMOTHOCTh OIMOKH, HE BCE TePMUHBI IPUMEHEHBI BEPHO | OIIUOKHU, TEPMUHBI
TECPMHHBI IIPUMCHCHBI BEPHO
MIPUMEHEHBI 110
CYIIECTBY
aKKypaTHOCTb U | IPE3CHTAIHS Mpe3CHTAIHs TOCTPOSHA C Mpe3CHTAIHS

MOCTPOEHA B TIOJTHOM
COOTBETCTBHUHM C
TpeOOBaHUSIMHU
odopmiieHus,
WCTIOJIb30BaH
OpPUTMHAJIBHBINA TOAXO0]
K 0(OpMIICHUIO
clalioB

IIkajia nepeBoaa 6a/171I0B B OTMETKY
17-15 6amioB - «5»
14 - 9 6aiioB - «4»
8-6 0aim1oB -«3»

Memnee 6 6a10B WM OTCYTCTBUE PaOOTHI - «2»
3. OueHo4HbIE CPeACTBA MPOMEKYTOUHON aTTeCTAllMU MO AucuuiinHe «buonsorus»

[IpomexxyTouHass KOHTPOJIb IO AUCLHUIUIMHE «bHONOrus» MpPOBOAMTCS B BUAE NHCBMEHHOU
UTOTrOBOM KOHTpPOJIbHOW paboThl. KoHTposbHast paboTa BKIIOYAeT B ce0sl 1Ba TUIIA 3a/1aHUI: TECTOBbIE
BOIIPOCHI, HAIIPaBJICHUE HA NPOBEPKY YCBOECHUS TEOPETHYECKOIO MaTepuasia, W 3aJadd W 3aJlaHus,
HalpaBJIeHHbIE Ha TPOBEPKY COPMHUPOBAHHOCTHU MPAKTUUECKUX YMEHUH.

Yacte | cogepxut 15 3amanuii ¢ BBIOOPOM OHOTO BEPHOTO OTBETa M3 YeThipex u 10 3amanuii ¢
BbIOOPOM HECKOJIBKUX BEPHBIX OTBETOB, Ha COOTBETCTBUS OHMOJIOTMYECKHUX OOBEKTOB, MPOLECCOB U

SIBJIEHUH.

Yactp 2 COACPKUT 4 3ala4i M3 pa3HbIX TCM IAUCHUIUIMHBI U 1 IMPAKTUKO-OPHUECHTUPOBAHHOC

3aanue, GopMUpyeMOl B COOTBETCTBUH ¢ METOIMYCCKUMU PEKOMEHIAIIHSIMH.

Tect

1. XUMNYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAET MOJIEKVYJIA
1) ne30kcuprOOHYKIENHOBOMN KHCIOTHI




2) pubOHYKJIEMHOBOM KHCIOTHI

3) nunuaa

4) monucaxapuaa

2. YVIAJIEHUE ITUMEPOB TUMHWHA B MOJIEKVJIE JJHK ITPOUCXO/JUT B ITPOLIECCE

1) TpancBepcuu

2) penapauuu

3) pennukanuu

4) Tpanchopmanuu

3. JUId OBPA3OBAHUS JIMIIMJHOI'O BHCJIOS BAXHBI B3AVMOJENCTBUA
MEXIY MOJIEKYJIAMU JIMTINIOB:

1) BoOpoIHBIE ¥ HOHHBIE

2) MOHHBIE ¥ KOBAJICHTHBIE

3) KoBaJIeHTHBIE U TUAPO(POOHBIE

4) TonbKo TUIPoPOOHBIE

4. VIAJIEHUE ITUMEPOB TUMHWHA B MOJIEKVIJIE JIHK ITPOUCXO/UT B [TPOLIECCE

1) penapanuu

2) TpaHcopmanuu

3) TpaHCcBepCcUHn

4) peruKanuu

5. JIJ151 KJIETOK PACTEHMI HE XAPAKTEPEH CUHTE3

1) aMUHOKHUCIIOT

2) HyKJIEOTH/IOB

3) rmMKoreHa

4) pochomunumon

6. BITPO®A3E MUTO3A JJIMHA XPOMOCOMBI YMEHBUIAETCA 3A CHET

1) TpaHCcKpUIIUN

2) penyIuIMKauu

3) nenaTypanuu

4) ciupanuzanuu

7. BIATOJJAPS KOHBIOT'ALIMU 1 KPOCCUHI'OBEPY ITPOUCXOAUT

1) yBennueHue 4nciaa XpOMOCOM B/IBOE

2) oOMeH reHeTnyeckoil nHpopMalren Mex 1y TOMOJIOTHYHBIMU XPOMOCOMaMHU

3) yMeHbIIIEHHE YHCIa XPOMOCOM BJIBOE

4) yBenuUYeHUE YnCiIa raMeT

8. [MTOJIUTTEIITUAHBIE LIETIN CHUHTE3UPYIOTCA HA PUBOCOMAX,
HAXOJAINXCA:

1) B uMTo307€ ¥ MOJUPHUIHUPYIOTCS TAKXKE B LIUTO30J1€

2) B IUTO30J1e, 3aTeM MOANDUIIUPYIOTCS B armapate [ ombmku

3) Ha MeMOpaHe >HJOMIA3MAaTUYECKOrO PETUKYJIyMa, 3aTeM MOJAU(PHUIUPYIOTCS B ammapare
I'oms ok

4) B 1MTO3071€, 3aT€M MOAUDUIIUPYIOTCS B JTFOMEHE JIN30COMBI

9. UHTPOHBI BCTPEYAIOTCS B TEHAX

1) TONBKO yKapHOT apxebGakTepuit

2) sykapuoT u 3y0akTepuit

3) sybakrepuii U apxebakTepHii

4) apxebaKTepuil ¥ 3yKapuoT

10. BCE PEAKIIM1 CUHTE3A OPTAHUYECKHNX BEIIECTB B KJIETKE ITPOUCXOAAT

1) o6pazoBanuem mosekysn ATD

2) ¢ 0CBOOOXKAECHUEM SHEPTHH

3) pacuieTuieHHEeM BEIIECTB

4) UCTIoNb30BaHUEM YHEPIUU



11. U3 OJHOM MOJIEKYJbl HYKJIEMHOBOM KUCJIOTbI B COEJIMHEHUU C
BEJIKAMU COCTOUT

1) MuToXOHIpUS

2) xpomocoma

3) ren

4) xjoporuiact

12. JJOYEPHUE XPOMATU/IbI CTAHOBAIATCS CAMOCTOSTEJIbHBIMUA
XPOMOCOMAMMU ITOCJIE

1) cnapuBaHHsI TOMOJOTHYHBIX XPOMATH]T

2) oOMeHa yJacTKaMH MEK]Ty TOMOJIOTHIHBIME XPOMOCOMaMHU

3) pazaeneHus COSAUHSIIONICH WX IIEHT

4) BbICTpaVIBaHNSA XPOMOCOM B 3KBAaTOPWAIbHOM MIOCKOCTU KNETKW

13. TEHETUYECKUM KOJT — DTO:

1) HaOop KJIETOYHBIX TEHOB

2) HYKJICOTH/IHAS TIOCJICJIOBATEIILHOCTh T'eHa

3) reHerndeckas SKCIpeccus

4) cucrema 3ammcy reHeTHYecKor HH(popMaIuu

14. B KAKUX U3 INIEPEUNCIIEHHBIX OPT"TAHEJIJI CAMA BBICOKASA
KOHLEHTPAIIUS Ca**

1) sope

2) MHUTOXOHJIPUSX

3) uuroruiazme

4) anmapare "oy pxu

15. KAKUE U3 MEPEYUCIIEHHBIX HKE CTPYKTYP KIIETKU HE UMEIOT
MEMBPAHBI

1) muzocombl

2) XJIOpOTUIaCThI

3) AApBILKH

4) anmapar I'osbpxu

ITAJ0HBI OTBETOB

Ne 3ananus 1231456789 10] 11 12 [ 13 ] 14 | 15

OTBET 11241113 (4213|114 ] 2|3 ]| 41213

B 3amanusax 16-25 BbiOepuTe HECKOJIBKO MPABMIIBHBIX OTBETOB WJIM YCTAaHOBHTE COOTBETCTBHE
WIN TIOCJIEJ0BATEILHOCTh

16. BOCCTAHOBUTE B HCTOPUYECKOM IUIAHE IIOCJIEAOBATEJIbBHOCTDH
STAIIOB BO3JEMCTBUA YUEJTOBEKA HA BUOC®DEPY:

1) ycunenue BIUSHHS HA IPUPOY ¢ KOPEHHBIM MPE0Opa30BaHUEM YaCTH SKOCHCTEM;

2) N3MEHEHNe 3KOCUCTEM Yepe3 NMacThOy CKOTa, yCKOPEHHE pOCTa TPaB IyTEM UX BBDKUIAHUS

3) rnobanbHOE W3MEHEHHE BCEX OJKOJOTHYECKUX KOMIIOHEHTOB B LEJIOM B CBS3U C
HEOTPaHWYEHHOW MHTEHCUUKAIIEH X03sICTRA;

4) CBepXMHTEHCHBHas OXOTa 0€3 PE3KOro M3MEHEHHsI SKOCHCTEM B MEPUOJl CTAHOBJICHUS
YeJI0BEYECTBA;

5) Bo3neiicTBHe moeii Ha 6uocdepy UMb KaKk OOBIYHBIX OMOIOTHYECKUX BUIIOB.

17. BBIBEPUTE IIPOLIECCBHI, IMTPOTEKAIOIIMUE B ITPO®A3E IIEPBOI'O JIEJIEHUA
MENO3A

1) oOMeH yyacTKaMu XpOMOCOM

2) nabop xpomocom u uncio monekyn JIHK B kietke — 4ndc

3) neneHue LEHTPOMEP XPOMOCOM



4) bopmHupoBaHUE BEpETEHA JCICHHS

5) BbICTpauBaHUE XPOMOCOM I10 SKBATOPY KIIETKU

18. KAKHME ITPOLIECCBHI [TPOUCXOAT B KJIETKE B ITEPUO UHTEP®A3BI?

1) cnupanu3zanus XxpoMocom

2) penyruukanus Mojaexya JJHK

3) pacTBOpEHHE SIICPHOI 000IOUKH

4) cuHTE3 OCIIKOB B ITUTOILIA3ME

5) cunte3 uPHK B siape

19. MAJIBIE KPYT'OBOPOTHI YIJIEPOZIA B BUOCO®EPE MOI'YT OCYHIECTBJIATBCA
CJIEAYIOIINM ITYTEM:

1) yrnekucislii Ta3 BbAeseTcs B aTMocepy B mporiecce (OTOCHHTE3a B JHEBHOE BpeMs, a B
HOYHOE BpEMsI €ro 4acTh MOTJIONIAeTCS PACTEHUSAMHU U3 CPEJIbI;

2) yrieKkMcbIi Ta3 morjiomaercst u3 arMocdeps! B mporecce (OTOCHHTE3a B JHEBHOE BpeMs, a B
HOYHOE BpEMsI €r0 YacTh BBIIEISETCS] PACTEHUSIMU B CpPENy;

3) yruekucnblii ra3 aTMocdepbl IMOTJOMIaeTcss B Tpolecce (GOoTocuHTe3a ¢ 00pa3oBaHUEM
OpraHMYECKUX BEIECTB, a C THOENbI0 PACTEHUN M KUBOTHBIX MPOUCXOIUT OKUCICHUE OPTaHUYECKUX
BELIECTB C BBIACIEHUEM YIJIEKUCIIOTO ra3a;

4) yriekucnplii Taz atMocdepsl TOTJIOMIaeTcss B Tpolecce (HOTOCHMHTE3a, a NP JIbIXaHUH
BBIJIENIIETCS B aTMOC(hepy;

5) yraekucnwlii Ta3 arMocdepbl MoriomaeTcss B mpoiecce (OTOCHHTE3a, a MPU CKUTAHUH
OpPraHUYeCKUX BEIIECTB BhIJENAETCS B aTMochepy.

20. YKAXUTE ITOCJIIEAOBATEJIBHOCTDH ®A3 OIIVIOJOTBOPEHU .

1) cnusiHUE raMeT, UM CUHTaMui

2) MTMCTaHTHOE B3aMMOJICHCTBHE U COMMKCHUE TaMeT

3) KOHTaKTHOE B3aUMO/JICHCTBUE raMeT U aKTUBALUS SHIIEKICTKH

21. YCTAHOBMTE IIOCJIEJIOBATEJIBHOCTb CTAIUNA WHIAUBUYAJIBHOI'O
PA3BUTHUSA YEJIOBEKA, HAUMHAS OT 3UT'OTHI.

1) bopmupoBaHHe YETHIPEXKAMEPHOTO Cep/la

2) obpa3zoBaHue 6J1aCTOMEPOB

3) dopmupoBaHuEe HEPBHOW CHCTEMBI

4) dopmHpoBaHUE ME30EPMbI

5) obpazoBaHuE ABYXCIOMHOTO 3apOIbIIIa

22. BBIBEPUTE TPU ®YHKIIUU ITJIASMATUYECKOI MEMEPAHBI

1) oOecrieunBaeT MOCTYIUIEHHE B KJIETKY HOHOB M MEJIKUX MOJEKYJI

2) obecrieunBaeT nepeABIKEHUE BEIIECTB B KIETKE

3) OTrpaHUYMBAET LIUTOILIA3MY OT OKPYXKalOIIeH cpeibl

4) yyacTBYeT B MOTJIOIIEHHH BEIIECTB KIETKOM

5) nmpujaeT KJIeTKe )KeCcTKyo hopMy

6) cimy>kuT MaTpuei s cuareza ”PHK

23. BBIBEPUTE JBA TIIPUBHAKA HE [NOAXOAAIIWE AJId OIIMCAHUA
TPAHCKPUIILMN ¥V DYKAPUOT

1) oOpa3oBaHue MOJUHYKICOTHIHON TIETTH

2) cOeAMHAIOTCS HYKJICOTHIbI, COJIepKaIIe Ie30KCUPHO03Y

3) matpureit ciykut mosiekyna JJHK

4) IpoNCXOIUT B spe

5) yasoenue monekysr JJHK

24. YCTAHOBUTE IIOCJIEAOBATEJIbBHOCTH ITPOLIECCOB 3MBPUOHAJIBHOI'O
PA3BUTHUSA [TO3BOHOYHLIX X KUBOTHbBIX:

1) 3akiaka 32a4aTOYHBIX OPraHOB 3aPO/IbIIIA

2) HampaBIIEHHBIE [TEpEeMEIEHUS KIETOK U uX auddepeHpoBKa

3) pa3BuTHE HEPBHOM MIIACTUHKU

4) cnusiHue AWLIEKJIETKU U CIIepMaTo301/1a U 00pa30BaHuE 3UTOTHI



5) dbopMUpOBaHE MHOTOKJIETOYHOTO OJTHOCIOMHOTO 3apOIbIIa

25. VIIOPAJOUYUTE HCKOIIAEMBIE ®OPMbI YEJIOBEKA II0 BPEMEHU
CYILECTBOBAHUS, HAUNHAS C CAMOU JIPEBHEN ®OPMBI:

1) Yenosek ymenbiit

2) KpomaHbOHIIBI

3) Heannepranbiist

4) YenoBek MpsMOXOISIINN

5) ABcTpanonurex

9TaJIOHBLI OTBETOB

Ne 3ananus 16 17 18 19 20 21 22 23 24 25

OTBET 54213 | 1,4 245|345 | 23,1 | 2,543,1 | 1,34 | 2,5 |14,5,2,3,15,1,4,3,2

B 3amanusx 26-30 pemure 3a1a4u:

3ananme 26. 3axaua Ne 1. Omnpenenute, Kakas OKpacka LBETKOB OyJIeT y paCTeHUI ropoxa, MoJIyuyeHHbIX
OT CaMOONBIJICHUS] TOMO3UIOTHBIX POAUTEILCKUX (POPM C KPACHBIMH U C OEJBIMH L[BETKAMHU, a TaKXKe OT
UX CKpELIMBaHUs MEXTY cO00i.0

Pemenue. OGe poaurenbckre (OpMbI TOMO3ZUTOTHBI, MO3TOMY 3allMCh CKPELIMBaHUN OyneT
1 (14%0)11(S78

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

— OT epeKpecTHOro onbuieHus: P: AA X aa.

I'omo3uroTHbie HOPMBI AAFOT €IWHCTBEHHBIM THI TaMET, U TOATOMY NpPH HUX CIUSHUU OYyIeT
MoJTydeH eTMHCTBeHHBIN T moToMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHOIBETKOBBIE TOMO3HIOTHBIE PACTEHHUS AT TOJBKO (OPMBI C KpacCHBIMHU
nBeTkamMu. 2. Bce moTtomMkm pacTeHHil ¢ OelbIMH IIBETKaMH OyayT OeIOIBETKOBBHIMU (OHM BCEr/a
roMo3urotHel). 3. Bce pacTeHuss OT CKpelIMBaHUS KPACHOILBETKOBBIX T'OMO3UTOTHBIX C
OEJIOIBETKOBBIMH OYIyT KPACHOIBETKOBBIMHU (JOMHHAHTHBIA (PEHOTHIT), HO TETEPO3UTOTHBIMHU IO
TEHOTUILY.

3ananmue 27. 3amaya Ne 2. Ha peGenka ¢ | rpynmoil KpoBu B POJJOME MPETCHIYIOT IBE
POIUTENBCKHUE Maphl:

— 1 mapa: matsb c I, oten ¢ IV rpynnoii kpoBu;

— 2 mapa: Marts co I, oren ¢ Il rpynmnoit kposu.

Kaxoit mape npuHaiexxut peoeHoK?

Pemenne. PeGenok ¢ I rp. kpoBu no renotuny — [°I°. Takoe coderanue anmnenell BO3MOKHO
TOJIKO B CJIy4ae, eciii TaMeThl U 0TI, U MaTepu OyayT coaepxarh ajuienu [°. CnenoBaTenbHO, 3Ta
KOMOWHAIUS TEHOB MOTJIa OCYIIECTBHTHCS TOJBKO NPH 3a4aThM peOCHKa B cllydyae BTOPOHM Mapsl,
KOI'Jla MaTh U OTEll FeTePO3UTOTHL. 3aMUIIEM CXEMY CKPELUBAHUS:

P:TAT° @xIBI°J; G: 0,51 A +0,51°, GA: 0,51 B + 0,51°;, => F1: 0,25 I°T°.

OueBHIHO, YTO MEpBasi CyNpyKecKas Mmapa NpeTeHA0BaTh Ha ATOro peOeHKa HE MOXKET, T. K. Y
Hee MOTyT ObITh JeTH ToJbko co II u 11l rpynmamu xpoBu:

P:I°1° @ x I A1BJ; F1: 50% IA 1° u 50%IB I° (y neteii 11 u I1I rp. KpoBH COOTB.).

OtBeT. PeOeHOK MPUHAATIEKUT BTOPOI IMape CyIpyroB..

3ananme 28. 3agaya Ne 3. Ompenenute CpeqHHMI pa3Mep JIMCTOYKOB y Oe€JOro Kiesepa,
MOJTYYEHHOT0 OT CKpPEIIMBAaHUS T'€TOPO3UTOTHBIX PACTEHUH ¢ TUCTOYKaMH 10 1 7 MM COOTBETCTBEHHO.

Pemenune. OnpenensieM reHOTHUITBI U 3aMIMCHIBAEM CKpPEILIMBAHUE:

P: V ba v x V by v; onpenensiem rametsr: GP: 0,5V ba + 0,5v; GJ: 0,5V by + 0,5v; nonydaem
notomkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Otger. [lonyueHo 4 tuna (pEeHOTHUIIOB M TEHOTHUIIOB B PaBHBIX COOTHOIICHUsX. V3 HUX s
nepBOro OyJeT XxapakTepHa CBEpXJOMUHAHTHOCTD (CpeIHUI pa3mep JIUCTOYKOB 18 MM).

3ananue 29. 3amauya Ne 4. [IpoaHanusupyiite xapakTtep mepeaadydl pPeruecCUBHOIO, YaCTUYHO



CIIETIJICHHOTO € TI0JIOM, HAaCJIEICTBEHHOTO 3a00JIeBaHUs OT MaTepH K MOTOMKaM.

Pemenne. P:9X aX a IX AY A Gonbna F1: YX AX ad XaY AF2:9X AXa; X aXa;d X
AY A ; X aY A 6ombHa

Ortger. bone3np nepegaercst OT MaTepu Yepe3 IeTeH U MPOSIBIISETCS TOJIBKO Y BHYYEK.

3ananme 30. 13 snemeHTOB coobIecTBa (MOJEBKA, 3€pHO 3JaKOB, (DUIIMH, XOPEK) COCTAaBbTE
NUIIEBYIO ETh ¥ HA OCHOBAaHHWHM TPaBWJIa YKOJOTHYECKON MUPAMUJBI OTPEICIUTE, CKOJIBKO HYKHO
3epHa, 4TOOBI B JIECy BBIPOC OJUH (PHIIMH Maccoi 2,5 KT.

OTtgert:
3epHO 3TAKOB MEeImEB-IOoJIEeBKA Xopek Dunruna
2500 kr 250 kr 25 kr 2,5 kr

B wutoromoit paboTe mnpencTaBlieHbl 3a/laHUs, OTHOCSIIMECS K TPEM YPOBHSIM CJIOKHOCTH:
“HU3KUN”, “‘cpenHMil”, “BbICOKMI’. B 3aBUCMMOCTH OT THWMa W TPYAHOCTH 3aJaHUs €ro BBIIIOJHEHHUE
OIICHUBACTCS PA3HBIM YHCIIOM 0a/UTOB. BRITIOMHEHNE KaXA0TO 3a/IaHUs ““HU3KOTO YPOBHS CIIOKHOCTH
orieHuBaeTcs 1 Oamaom. 3a BBIMOJHEHUE 33aJIaHUH “‘CPEIHETO” YPOBHS CIOKHOCTH B 3aBUCHMOCTH OT
MOJIHOTHI U IPABWJILHOCTH OTBETA MPUCBAUBAETCS JI0 2 OAJLIOB.

K 3amanuio “BBICOKOTO” YpOBHSI CJIOKHOCTH OTHOCHUTCSl PEIICHHWE CHUTYAIIMOHHBIX 3ajad. 3a
BBITIOJIHEHHUE 3aJaHUN “BBHICOKOTO” YpPOBHSI B 3aBUCHUMOCTH OT TOJHOTHI W TMPaBUIBHOCTH OTBETA
MPUCBanUBaeTCs 10 3-X OAIIOB.

3agaHus “HU3KOr0” M “‘CpelHEer0” YpOBHEH CIIOXKHOCTH MPOBEPSAIOTCS aBTOMaTH4YeCKU. OTBETHI
Ha 3aJ]aHus “‘BBICOKOT0” YPOBHSI IIPOBEPSIOTCS B PYyYHOM PEKHUME.

Pacnipenenenne 3aganuii 10 YPOBHSIM CIIOKHOCTH MPEJICTABICHO B CICAYIONICH TalIHIe:

YpoBenb bana ITpouentHoe Tun Bonpocos
CJI0KHOCTH coJep:kaHue
3aJaHus 3agaHui
Husknit 1 50% - 3aJ1aHUS ¢ BEIOOPOM OIHOTO MPABHIIBHOTO OTBETA
Cpennuit 2 33% - MHOKECTBEHHBII BBIOOD;
- BOTIPOCHI Ha YIIOPSIOYNBAHUE HIIM YCTAHOBIICHUE
MPaBIIILHON TIOCTIEIOBATEILHOCTH

Bricoknii 3 17 % - 33/1a4U, IPEeyCMAaTPUBAIOIINE PA3BEPHYTHI OTBET
Kpurepnu onieHuBaHMsI UTOTOBOM MHCHMEHHOM padOoThI:
Ouenka IIpoueHT BLIMOJIHEHUS
“OTIUYHO” 85-100%
“xopomo” 70-84%
“yIOBIECTBOPUTEIHHO” 50-69%
“HeyIOBIETBOPUTEIBHO” MeHee 49%
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