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DOH/IBI OICHOYHBIX CPEACTB YUeOHOU TUCIUILTHHEI pa3pabOTaHbl B COOTBETCTBHH C:

» npukazoM MuHmcTepcTBa 00pa3oBanus 1 Hayku Poccuu ot 17 mas 2012 roga Ne413 «O6
YTBEPKIEHUH (eaepabHOTO rOCyIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa CPeIHEro oOLIero
obpasoBanus» (3aperucTpupoBaHo B MunucTepcTBe foctuuuu Poccuu ot 07 mrons 2012 roxa
Ne24480) (B penaxiuu [IpukazoB MunucTepcTBa 06pa3oBanus U Hayku Poccun ot 29.12.2014 N
1645, or 31.12.2015 N 1578, ot 29.06.2017 N 613, IlpukazoB MuHHCTEPCTBA IPOCBELICHHUS
Poccun ot 24.09.2020 N 519, ot 11.12.2020 N 712, ot 12.08.2022 N 732);

» [puMepHbIMH (GOHOAMH OIEHOYHBIX CPEICTB 00IIE0Opa3soBaTENbHON  IUCIMILIMHON
«Buosorus», paccMOTpeHo Ha 3acemaHuu Ilegarormdeckoro coseta ®I'BOY IO HPIIO,
npotokosn Nel3 or 29.09.2022, yrBepxknmeHo Ha 3aceqaHud CoBeTa IO OLEHKE COAEPIKAHUS U
KayecTBa MPUMEPHBIX MPOrpamMM o0eo0pa3oBaTeNbHOIO MK CPEIHETO IPOPECCHOHATBHOTO
ob6pasosanus, mpotokosx Nel4 ot 30.11.2022 roga

Opranuzanus-paspadoTIHK: rocyIapcTBEHHOE OIOMKETHOE yupexaenne KanuHuHrpanackoi
obnacTu npodeccronanbHas 06pazoBaTenbHas opranu3anus « TeXHOIOTHIECKHI KOJLIEDK

PaspaboTunk:
Xonakosckas E.W. mpenopasaresis BeICIIeH KBaTH(QUKAIHOHHON KaTeropuu

PaccMOTpeHbI Ha 3aceJaHii MEeTOANYecKo# kadeaprer «MaTeMaTHIECK X, €CTECTBCHHOHAY JHbIX
JMCIMIUTHHE ¥ HHPOPMAIHOHHBIX TexHomorui». IIporokon Ne 1 ot 30 aBrycta 2023 ron £ 2/, .,

PekoMeHIOBaHBI METOIHYECKMM COBETOM TOCYIAPCTBEHHOIO OIOPKETHOTO  YUPEKICHHUS
Kaymuauarpaackoi obnactu podecCHOHATBHOM oOpa3oBaTenbHON opraHu3anuen
«TeXHOJIOTHUECKUH KOJLIEIK,

npotokos Ne 1 ot 31 aBrycra 2023 rog



I.

®OC BKIIOYAIOT KOHTPOJIbHBIE MaTepHalibl JUIsl MPOBEICHUS

IMacmopTt ¢oHIA OLIEHOYHBIX CPECTB
®oHaer oneHOYHBIX cpeAacTB (DPOC) mpeaHa3sHadeHBI s KOHTPOJISE U OICHKH 00pa3oBaTelIbHBIX
JOCTHKEHHUM 00yJarommxcsi, OCBOMBIINX Iporpammy yueOHoi qucturuinasl OY J[.07 buonorus.

MPOMEKYTOUHOM aTTecTaluu B popmMe KOHTPOIHHON pabOTHI.

2. Pe3yabTaThbl 0OCBOEHHSI TMCHMILINHBI, MO/JIEKAII[HE TPOBEPKe

BXOJ/IHOTO, TEKYIIEro KOHTPOJIS,

Pa3znen 1

KieTka — CTPYKTYpPHO-(PYHKIMOHAJIbHAS eIUHUIA 5KUBOT0

Pe3ynbTaThl 00y4eHUs

XapakTepu3oBaTh CTPYKTYPHO-(DYHKITMOHATIBHYIO OPTaHU3AIIMIO KJICTKH Ha
OCHOBE HAOJIIOIEHUS

OueHo4yHOe MeponpusiTue
pyOexkHOro (TeMaTu4eCcKoro)

KontponbHas pabota “MoneKyIsIpHBIH YPOBEHb OPTaHU3AITIH JKUBOTO™

KOHTPOJIsI
Pe3ynabTaThl 00y4eHHs 11O OneHo4YHOE MepONPUATHSA
Tema OueHOYHBIE CPeACTBA
TeMaM TeKyIlero KOHTPoJIst
Tema 1.1 OnuceIBaTh METOIBI 1. 3amonHenue TaOIUIBI C 1. TaOnuup! ¢ OIMCcaHuEM

buonorus xak
HayKa

HCCJICA0BAaHM HA MOJICKYJISIDHOM
1 KJICTOYHOM YPOBHC

OIMMCAaHUEM METOJIOB
MUKPOCKOITUPOBAHMUS C UX
JIOCTOMHCTBAMU U
HeIoCTaTKaMHU

2. 3anonHenne TaOINIbI
«Bxaj yueHbIX B pa3BUTHE
OHMOJIOTHIDY

METO/I0B
MHUKPOCKOITUPOBAHUS C UX
JIOCTOMHCTBAMU U
HEIOCTATKAMU

2. Tabnuua «Bxiag
YUYCHBIX B Pa3BUTHE
OUOJIOT I

Tema 1.2 XapakTepu30BaTh YPOBHU KMBOH | 3amoJHEHHE CPaBHUTEIbHOM CpaBHuTENnbHAS TAOMMIA
Obmas MaTepuu TaOJMLIBI CXOACTBA U PA3IMYMKA | CXOACTBA U Pa3IHUUH
xapakTepucTd | ONUCHIBATb METOBI JKHBOT'O U HE HBOTO XKHUBOTO U HE )KUBOTO
Ka KU3HU WCCIIEJIOBAHUS Ha MOJIEKYJISIPHOM
Y KJIETOYHOM YPOBHE
Tema 1.3 XapakTepu3oBaTh CTPOCHUE U 1. ®poHTaIBHBINA O0NPOC 1. [IepedeHp BOIIPOCOB K
Buonornuecku | cBoiicTBa OCHOBHBIX Onomounekys | IloaroroBka ycTHbBIX (pOHTANBHOMY OIIPOCY
Ba)KHBIC IIpoBoauThk HAOIIOACHUE COOOIILECHUH C TIPe3eHTAIUCH 2. OTyeTsl 10
XUMHUECKHE U3MeHeHUl QyHKIMOHUpOBaHUs | 2. BrimoJHeHUe U 3aIuTa nabopaTopHbBIM paboTam
COCTMHCHHUS OHMOIIOTMMEPOB nmabopaToOpHBIX PaboT:
«Omnpenencane Buramuaa C B
NPOIYKTaX MUTAHUS,
«'uapodunbHO-rHIPOdOOHBIE
CBOMCTBA JTUITHIOBY»
Tema 1.4 Paznuuate cyiiecTBeHHbIE 1. OniennBaeMasi AUCKYCCHS 110 1. Ilepeyerp BOIPOCOB K
CTpyKTypHO- | IPHU3HAKH CTPOECHMS KIETOK BOIPOCAM JIEKINH OLIEHUBAEMOH AUCKYCCHU
(YHKUMOHANB | OPraHU3MOB PAa3HBIX LIAPCTB 2. Pa3zpaboTka MEHTaJIbHOU 2. MeHTanpHas KapTa 1o
Hast KUBOW IPUPOJIBI KapThl 10 KIIaCCU(PHUKALIUH KJIacCU(UKAIMN KIETOK U
OpraHu3anus IIpoBoanTh HaOMIOIEHUE KJIETOK U X CTPOEHHIO Ha MPO- | UX CTPOSHMIO Ha MPO- U
KJIETOK KJIETOUHBIX CTPYKTYP M UX Y 9yKapHOTHYECKHX U IO 9YKapHOTHYECKUX U TI0
W3MEHEHUH C IIOMOIIBIO LIapCTBaM B MUHH IpyIIiax LapcTBaM B MUHHU
MHKpOCKOIa 3. BeinonHeHue u 3amuTa rpymmax
nabopaTOpPHBIX padoT: 3. OTyeTsl 1O
«CrpoeHne kieTkH (pacTeHHUS, J1abopaTOPHBIM paboTaM
KUBOTHBIE, TPHOBI) U
KJIETOYHBIE BKIIFOUEHUS
(xpaxmai, KapOTHHOUMBI,
XJIOPOIUIACTHI, XPOMOIIIACTHI )Y,
«I[IpoHnmaeMocTh MEMOPaHBI
(TU1a3MOJTH3, ACTUIA3MOJIN3)»
Tema 1.5 Paznuuate cyiiecTBeHHbBIE 1. ®poHTaIBHBINA OIPOC 1. [IepedeHp BOMPOCOB K




CTpyKTypHO- | IPU3HAKH CTPOECHMS KIETOK 2. Pa3paboTtka rnoccapus ({poHTaNBHOMY OMpPOCY
(hyHKIMOHATH | OPTAaHU3MOB Pa3HBIX IIAPCTB 3. Pemenue 3amaq Ha 2. I'moccapwmii ¢
HbIe ()AaKTOPBHI | YKMBOMW MPUPOIBI oTpesieieHne OTIpE/IETICHHBIM TTepeUHEM
HacleAcTBeHH | OmpenensaTs NOCIeN0BATENbHOCTD | MOCIEN0BATENBHOCTH TEPMHHOB
OCTH nykneotuo JJHK nu PHK HYKJIEOTU0B 3. 3agaun Ha
oTipesieieHre
MIOCIIEA0BATENIEHOCTH
HYKJICOTHJIOB
Tema 1.6 XapakTepu30BaTh IIPOLECCHI 1. ®poHTaNIBHBIH OIIPOC 1. Ilepeuens BOIpocoB Kk
ITpouecchl MaTpUYHOTO CUHTE3a 2. Tect «lIponeccet MaTpUIHOTO |(HPOHTAITEHOMY OIIPOCY
MaTPUIHOTO Onpenenars nociaeI0BaTeIbHOCT | CHHTE3a) 2. Bompocs! aiist Tecta
CUHTE3a AMHHOKHCJIOT B MoJieKyJe Oenka |3. Pemenue 3amaq Ha 3. 3aauM Ha ompeseNeHue
WHTepripeTupoBaTh CTPYKTYpPY U |ONIpEAEICHHE MOCIIEA0BATENBHOCTH
(yHKIIMOHATBHOCTD Oelka B MOCTIeI0BaTEILHOCTH AMHHOKHCIIOT B MOJIEKYJIe
ciTydae M3MEHEeHHUS AMHHOKHCJIOT B MOJIEKYJIe Oenka |Oenka
MOCJIEA0BATEIBHOCTH 4. Pemienue 3a1a4 Ha 4. 3agaun Ha ONpeeNeHUe
HykineotunoB JJHK oTpeneeHre MOCIIEIOBATENIEHOCTH
MOCJIe10BaTeIbHOCTH AMHHOKHCJIOT B MOJIEKYJIE
AMHHOKHCJIOT B MOJIeKyJle Oenika |OeiKa B cilyyae W3MEHEHUS
B CIIy4ae U3MEHEHUs MOCIIEIOBATENIEHOCTH
MOCJIEIOBATEIBHOCTH nykieotugos JJHK
Hyxieornos JJHK
Tema 1.7 Paznuuate cyiiecTBeHHbIE 1. ®poHTanIBHBIA ONPOC 1. Ilepeuers BOpPOCOB K
Hexnerounsle | mpu3HaKM CTPOEHUS KIETOK 2. I[loaroroBka yCcTHBIX (pOHTANBHOMY OTIPOCY

(hopMBI KU3HH

OpraHU3MOB Pa3HbIX LAPCTB
YKUBOH IPHUPOJIBI

co0O0LIeHHH ¢ mpe3eHTanuen
(BupycHsle u 6akTepraibHbIE
3aboneBanus. O0myme
HPUHIHITEI HCTIOTb30BAHUS
JIeKapCTBEHHBIX BEIIECTB.
Oco6eHHOCTH IPUMEHEHHUS
aHTUOUOTHUKOB)

2. Ilpe3enTtanus u ycTHOE
COOOIIIECHHE, COTJIACHO
MIEPEYHIO TEM

Tewma 1.8 OnuceIBaTh OCHOBHBIE 1. ®poHTaIBHBINA O0IPOC 1. IlepedyeHb BONPOCOB K
OOmeH SHEPreTHYEeCKHe U IUlacTudeckue | 2. 3aloHeHHe CPaBHUTEIBHOW | ()POHTAIBHOMY ONPOCY
BEILECTB U MPOLIECCHI KIETKU (0OMEH TaOJHLBI XapaKTEPUCTHK TUIIOB | 2. CpaBHUTEIbHAS
MpeBpalieHrue | BEIIEeCTB, XeMO-, (JOTOCHHTE3) oOMeHa BeIlecTB TabIMLa XapaKTEPUCTUK
JHEPIUU B THUIIOB OOMEHa BEIIECTB
KIIETKE

Tema 1.9 XapakTepu30BaTh KU3HECHHBII 1. OOcyxneHue o BOmpocaM 1. Ilepeuenb BOpocoB
’KvzHeHHBIN LUK KJIETKH JIEKIUH U1l 00CYKICHUS

OUKJI KJIICTKHA.
Muto3. Metio3

2. Pa3paboTka JIeHTBI BpeMeH!
YKU3HEHHOTO IIHKJIa

2. Jlenta BpeMeHHU
KHU3HEHHOTO IIHKJIa

Pasznea 2

CtpoeHue U pyHKIHMH OpraHu3Ma

Pe3yabTathbl 00yueHus

HpOI‘HO3I/IpOBaTI> BO3HHMKHOBCHHEC IPHU3HAKOB B XO0JA€ MHAUBUAYAJIbHOI'O Pa3BUTHUA

1 pasMHOKCHUSI OPTraHN3MOB

OueHoyHoe MeponpusiTHe
pPYOekHOro (TeMaTH4ecKoro)

KontponbsHas pabota “CtpoeHne U GyHKIIUHA OpraHu3Ma’

KOHTPOJIsI

Tema PesyabTarnl OueHouHOEe MepPONPUATHSA OueHo4YHbIE CpeCTBA
00yuyeHHs 110 TeMaM | TeKYLIero KOHTPOJIs

Tema 2.1 OnuckiBaTh 1. OuenuBaemasi TUCKycCCUS 1. IlepeyeHn BOMPOCOB K

Crtpoenne CTpPOCHHUE U 2. Pa3zpaboTka MEHTAIBHON KapThl | OIIEHUBACMOW JUCKYCCHH




OpraHu3mMa B3aMMOCBS3b YacTel | TKaHEH, OpraHoB U CHCTEM OpraHoB | 2. MeHTalbHas KapTa TKaHel,
MHOT'OKJIETOYHOTO OpraHu3MOB (pacTeHUs], )KUBOTHBIE, | OPTaHOB U CUCTEM OPraHOB
OpraHu3ma YeNIOBeK) ¢ KpaTKou OpraHu3MOB (pacTeHus,
XapaKTepUCTUKON UX QyHKIMH JKUBOTHBIE, YEIOBEK) C KPaTKOH
3. IloaroroBka u MpeICTaBICHUE XapaKTEPUCTUKON MX QyHKIMHA
YCTHBIX COOOIICHHMIA C 3. [Ipe3eHTanus 1 yCTHOE
Mpe3eHTaueil (MMMYHHUTET, c000IIIeHUE COTJIACHO TTEPEYHIO
MH(EKIIMOHHBIE 3a00IeBaHMS, TeM
STMJEMUH, BAaKLIMHALHS)
Tema 2.2 XapakTepuzoBarhb 1. ®poHTANIBHBIH OMPOC 1. IlepeueHb BOIIPOCOB K
Dopmbl CIIOCOOBI 2. 3arnoHeHUe Ta0JIHUIIbI C KPaTKOW | (POHTATHLHOMY OIPOCY
PasMHOXXEHHS | Pa3MHOXCHUS XapaKTEPUCTUKON ¥ MpUMepaMH 2. Tabnuna ¢ kpaTkon
OpraHu3MOB (hopM pa3MHOKEHHS OPraHU3MOB XapaKTEPUCTUKON U IIPUMEPaMH
(hopM pa3MHOKEHUS
OpraHu3MOB
Tema 2.3 OnuchIBaTh CTaNH 1. Pa3zpaboTka JICHTHI BPEMCHH C 1. JIenTa BpemeHu ¢
Onrorenes OHTOT'CHE3a XapaKTEPUCTUKON 3TaIoB XapaKTePUCTUKON 3TAIIOB
KUBOTHBIX U KUBOTHBIX U OHTOT'€HE3a OTJENIHON IpynIoi OHTOT€HE3a OTJENBHON IpyNIoi
YeNoBeKa YeloBeKa JKUBOTHBIX M YEJIOBEKA IO JKUBOTHBIX M YEJIOBEKA 10
MUKpOTpyIam MUKPOTpyTIIaM
2. Tect/onpoc 2. Bompocs! st
tecta/llepedeHs BONpocoB k
Orpocy
Tema 2.4 OnuceIBaTh CTaInH CocraBiieHne KU3HEHHBIX [IUKIIOB CxeMBbl )KM3HEHHBIX [INKJIOB
Onrorenes OHTOTEHe3a pacTeHuii mo oTaenam pacTeHuit mo otaenam
pacreHuit pacTeHHui pa3HbIX (MOXOBHIHBIE, XBOILIEBUIHBIE, (MOXOBHIIHBIE, XBOIIECBUAHEIE,
OTZIEJOB MaOPOTHUKOBHUIHBIE, NarnopOTHUKOBUIHBIE,
roJ0CEeMEHHBIE, rOJOCEMEHHEIE,
MOKPBITOCEMEHHBIE) MTOKPBITOCEMEHHBIE)
Tema 2.5 OnuceiBaTh 1. PazpaboTka rioccapus 1. I'moccapuii, ¢ onpeaeIeHHbIM
OCHOBHBIC 3aKOHOMEPHOCTH 2. Tect MepeyHeM TEPMHUHOB
MOHATHUSA HaCJIEZICTBEHHOCTH U 2. Bompocs! ainis Tecta
TeHETUKU M3MEHYUBOCTH
Tema 2.6 OnuceiBaTh 1. ®poHTanbHEIN onpoc 1. Ilepedyenb BOIIPOCOB K
3aKOHOMEPHOC | 3aKOHOMEPHOCTHU 2. TecT no Bompocam JEKIUU (hpoHTATEHOMY OIIPOCY
™ HacJleZICTBEHHOCTH U | 3. Pemenue 3anau Ha onpeaenenue | 2. Bompocs! s Tecta
HaCJIEJIOBAHUSA | U3MEHYUBOCTH BEPOATHOCTU BO3HUKHOBEHUS 3. 3agauu Ha ompeseneHue
Omnpenenars HACJIeICTBEHHBIX [IPU3HAKOB IIPU BEPOSITHOCTU BO3HUKHOBEHUS
BEPOATHOCTH MOHO-, T1-, TIOJUTUOPUIHOM H HACIIEZICTBEHHBIX PU3HAKOB
BO3HUKHOBEHHMS aHAJTM3UPYIOLIEM CKpPEIINBAHUH, MIpU MOHO-, JH-,
HaCJIEICTBEHHBIX COCTaBJIEHHE TEHOTUITHYECKUX NOJIUTHOPUIHOM U
MIPU3HAKOB MIPH CXEM CKpEIINBaHUs aQHAJIM3HPYIOIIEM CKpPEIINBAHNH,
MOHO-, TU-, COCTaBJIEHHE T€HOTHITNYECKIX
HNOJTUTHOPUIHOM U CXEM CKpEILUBaHUs
aHaJIM3UPYIOLIEM
CKpelMBaHUHI
Tema 2.7 OnuceiBaTh 1. Tect 1. Bonpocs! ams Tecta
B3auMopeiicTB | 3aKOHOMEPHOCTH 2. PazpaboTka rioccapus 2. I'moccapuii ¢ onpeneaecHHbIM
1€ reHoB HaceICTBeHHOCTH 1 | 3. PemieHue 3aa4 Ha onpeseieHue | nepedyHeM TepMUHOB
W3MEHYUBOCTH BEPOATHOCTU BO3HUKHOBEHUS 3. 3agauu Ha ompesieneHue
Onpenensatsb HAaCJIEJICTBEHHBIX IPU3HAKOB IpHU BEPOATHOCTH BO3HUKHOBEHUS
BEPOSITHOCTh Pas3IN4HBIX TUIAX B3aUMOJICHCTBUS | HACIEICTBEHHBIX IIPU3HAKOB
BO3HUKHOBEHHS T€HOB, COCTaBIICHHUE MIPH PA3IAYHBIX THTIAX
HaCJIEJICTBEHHBIX TEeHOTHUIHYECKUX CXEM B3aMMOJICHCTBUS TEHOB,




MPU3HAKOB MPHU CKpEIUBaHUS COCTABJICHUE T€HOTUIINYECKUX
Pa3IMIHBIX CXEM CKpeIINBaHUI
B3aHUMOJICUCTBUIX
T€HOB

Tema 2.8 OnuceIBaTh 1. Tect 1. Bompocs! ans Tecta

CueruteHHoe 3aKOHOMEPHOCTH 2. Pa3paboTka rimoccapus 2. I'moccapwii, ¢ onpeIeICHHBIM

HaCJIeJIOBaHME | HACIIECTBEHHOCTH M | 3. Pemienne 3agad Ha OonpeesieHue | ImepedyHeM TEPMUHOB

MIPU3HAKOB HU3MEHYHUBOCTHU BEPOATHOCTH BO3HUKHOBEHUS 3. 3agauu Ha onpeseNieHue
Onpenensits HACJIEJICTBEHHBIX TIPU3HAKOB NPH BEPOSATHOCTH BOSHHUKHOBEHUS
BEPOATHOCTH CIIETUIEHHOM HaclleZIOBaHUH, HACJIeZICTBEHHBIX PU3HAKOB
BO3HUKHOBEHHS COCTaBJICHHE T€HOTUITHYECKUX MIPU CLETIIEHHOM
HACJIeJICTBEHHBIX CXEM CKpEIINBaHU HaCIIeZIOBaHWH, COCTABIICHHE
MIPU3HAKOB ITPH TEHOTHUITHYECKUX CXEM
CLIETITIEHHOM CKpCIUBAHUS
HACJICJIOBAHUU

Tema 2.9 OnuceIBaTh 1. Tect 1. Bompocsl 115 TecTa

T'enetuka 3aKOHOMEPHOCTH 2. Pa3paboTka rimoccapus 2. I'moccapwii, ¢ onpeeIeHHBIM

nosna HaCJIEZICTBEHHOCTH U | 3. PemieHue 3a1a4 Ha ONpeaesieHue | MepeuyHeM TEPMHUHOB
HM3MEHYHUBOCTHU BEPOATHOCTH BO3HUKHOBEHUS 3. 3agaun Ha ompesieNeHue
Onpenensits HACJIEZICTBEHHBIX PU3HAKOB, BEPOSITHOCTH BO3ZHUKHOBCHIIS
BO3MOKHOE CIETUIEHHBIX C TIOJIOM, COCTaBJICHHE | HACJIEICTBEHHBIX IPU3HAKOB,
BO3HUKHOBEHUE TeHOTHITHYECKUX CXEM CIETUICHHBIX C TIOJIOM,
HACJIEJICTBEHHBIX CKpEIINBaHUS COCTaBJICHHE T€HOTHITNIECKIX
MIPU3HAKOB CXEM CKpeIMBaHUsI

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

T'eneruka 3aKOHOMEPHOCTH 2. PazpaboTka rioccapus 2. I'moccapuii, ¢ onpeaeneHHbIM

YeloBeKa HACIJIEJICTBEHHOCTH U | 3. PemieHne 3amaq Ha onpe/iesieHue | IepedHeM TEPMUHOB
N3MEHUYUBOCTHU BEPOSITHOCTH BOZHUKHOBECHHUS 3. 3amauu Ha ompeIeNeHue
Onpenensth HaCJIEZICTBEHHBIX IPU3HAKOB, BEPOSITHOCTH BO3ZHUKHOBECHHUS
BO3MOKHOE WCTIOJIB3YS METOIbI TEHETHKH HACIIEZICTBEHHBIX TIPU3HAKOB,
BO3HUKHOBEHHE YeN0BeKa, COCTaBIICHIE WCTIOJIB3YSI METO/IbI TeHETHKH
HACJICJICTBEHHBIX TEHOTUIIUYECKUX CXEM YeJI0BeKa, COCTaBICHHE
MPU3HAKOB CKpEIUBaHUS TEHOTUIMYECKUX CXEM

4. TToaroToBKa yCTHBIX COOOIIEHUH | CKpEIIMBAHIS

C Tpe3eHTaIuen o HacneACcTBeHHbIX | 4. Ilpe3eHTtaus u ycTHOe

3200JIeBaHMIX YETIOBEKa COOOIIIEHNE, COTIIACHO TIEPEYHIO
TeM

Tema 2.11 OrnuceIBaTh 1. Tect 1. Bomipocs! aiist Tecta

3aKOHOMEpPHOC | 3aKOHOMEPHOCTH 2. Pemenue 3a7a4 Ha onpeaeneHue | 2. 3ajadyu Ha OMpEEICHUE THUIIA

™ HACJICJICTBEHHOCTH U | THIIA MyTallM{ IIPH Tiepeaade MYTalliH TIPH Tepeaade

W3MEHYUBOCTH | N3MEHYHBOCTH HACIIeJICTBEHHBIX IPU3HAKOB, HACIIeZICTBEHHBIX TIPU3HAKOB,
Onpenenars TUI COCTaBJICHHE TeHOTUITHYECKUX COCTaBJIeHHE T€HOTHITNYECKIX
MyTalluu Ipu CXEM CKpeIlMBaHus (110 rPpyIam) CXEM CKpeIuBaHus (110
repenade TpymIam)

HACJIEJICTBEHHBIX
MTPU3HAKOB

Tema 2.12 OnucsiBaTh 1. Tect 1. Bonpocs! nms Tecta

Cenexmmst 3aKOHOMEPHOCTH 2. Pa3paboTka rimoccapus 2. I'moccapwuii ¢ onpeneneHHBIM

OpraHU3MOB HACJIEZICTBEHHOCTH U | 3. Pemienne 3agad Ha onpeesieHue | ImepedyHeM TEPMUHOB
M3MEHYUBOCTH BO3MOKHOT'O BOZHUKHOBEHMSI 3. 3agaun Ha ompesieNneHne
Onpenensth HAaCJEeICTBEHHBIX MPU3HAKOB MO BO3MOXXHOTO BO3HUKHOBEHUS
BO3MOKHOE CeJIEKIINH, COCTABICHUE HACJIEZICTBEHHBIX TPU3HAKOB TI0
BO3HHKHOBEHUE TeHOTHITMYECKUX CXEM CEJIEKIINHU, COCTaBIIEHHUE
HACJIEJICTBEHHBIX CKpEIINBaHUs TEHOTHUIIMYECKUX CXEM




| mpusHakoB |

| ckpemuBanus

Pa3nen 3

Teopus 3B0JIOLNH

PesyabTar 00yuenus

ApryMeHTHPOBATh HEOOXOUMOCTb COXPAHEHUSI MHOTOO0OPa3Hs
OpPraHU3MOB C [IEJIBI0 OEPEeIKHOT0 OTHOIICHHS K OKPYXKAIOIIEH cpeie

OueHo4HOe MeponpusiTHE
PYOe:KHOr0 (TEeMATHYeCKOr0)

Kontpomnsaas padota “TeopeTrueckue acIieKThl YBOIOIHMH KU3HH Ha

3emie”
KOHTPOJIsA
Tema PesynbTaThl 00yyeHus OueHoyHOE MepoONIPUATHSA Ouenounbie cpeacTsa
1o TeMaM TeKYILIero KOHTPOJIst

Tema 3.1 XapaktepuzoBath 1. ®poHTanbHEIM onpoc 1. [Tepedenb BOIPOCOB K

UcTopus MIPENOCHUIKH U 2. Pa3zpaboTka JIeHTHl BpeMEHH (poHTaNBEHOMY OTIPOCY

3BOJIIOLIMOHHOTO | JBMKYIINE CHUIIBI Pa3BUTHUS 3BOTIOIIMOHHOTO 2. Jlenta BpeMeHU

Y4EHUs BO3HUKHOBEHHS Y4EHUs pa3BUTHS 3BOIIOLIMOHHOTO
MHOTr000pasusi BHJIOB Y4EHUs

Tema 3.2 XapakTepu3oBaTh 1. ®poHTATBHBIH OMPOC 1. IlepeueHb BOIIPOCOB K

MuKpo3BOJIIOLN | MPENNOCHUIKH U 2. CocraBieHue rioccapus (poHTaNBEHOMY OTIPOCY

i JBIKYILINE CUIIBI 2. I'moccapuii ¢
BO3HUKHOBCHHSA OIIPENIETICHHBIM IIEPEYHEM
MHOT000pa3us BHJIOB TEPMHHOB

Tema 3.3 XapakTepus3oBarhb 1. OnienuBaeMast JUCKYCCHUS 1. Ilepeuens BOpocoB Kk

Makpo3BoJiIoI | MIPEANOCHITKA U 2. Pa3paboTka rimoccapus OIIEHUBAEMOM JTUCKYCCUU

i JBIKYIINE CUIIBI TEPMUHOB 2. I'moccapwii ¢
BO3HUKHOBEHHS OTIPE/IETIEHHBIM MTEpEUHEM
MHOT000pa3usi BHJIOB TEPMHHOB

Tema 3.4 XapakTepuszoBaTh 1. ®poHTATBHBIH OMPOC 1. Ilepeuers BOIIPOCOB K

Bo3HUKHOBEHHE | TIPEANOCHUIKA U 2. [logroroBka u (hpOHTAILHOMY OIIPOCY

U pa3BUTHE JBVKYIINE CHUJIIBI MIPEICTABICHUE YCTHOTO 2. Jlenta BpeMeHHU

’KU3HHU Ha 3eMIie

BO3HUKHOBEHUS
MHOT000pa3usi BUIIOB

COOOIIIEHNS U JICHTHI BpEMEHH
BO3HUKHOBEHUS U PA3BUTH
>KHUBOTHOTO M PACTUTEIIHHOTO
MHUpa

BO3HHKHOBCHUS W PA3BUTHUS
JKMBOTHOI'O U
PACTHTEIBHOTO MHpA U
YCTHOE COOOIICHIE

Tema 3.5
ITpoucxoxaeHu
€ 4eJI0BEeKa —
aHTPOIIOTEHE3

XapakTepu3oBaTth
IpEATTOCBLIIIKY U
ABWKYIINEC CUJIBI
BO3HUKHOBCHHS
MHOT000pa3us BUIOB

1. ®poHTanbHEIN onpoc

2. Pa3zpaboTka IeHT BpeMEHHU U
MEHTAIBHBIX KapT Ha BBIOOP:
“BOJTIONHS COBPEMEHHOTO
4yenoBeka”, “Bpemst u myTi
pacceneHus 4YeJIoBeKa 110
mwiadere”, “Bausaue
reorpau4ecKkoil cpepl Ha
MOPQOIOTHIO 1 (HUZHOIIOTHIO
yenoBeka”, “UemoBeueckue
pacel’”’, 00CYKICHHE

1. [IepedeHb BOIIPOCOB K
(bpoHTaNBEHOMY OTIPOCY
2. Jlenta BpeMeHHU WIN
MEHTaJIbHAs KapTa Ha
BBIOOD U3 TIEPEUHS

Paznen 4

JKoJ0rus

Pe3yabTar 00y4yenust

ApryMeHTHpOBaTh HEOOXOAMMOCTh COXpaHEHUSI MHOTO00pa3us
OPTraHHU3MOB C IIeJbI0 OEPEKHOTO OTHOIICHHUS K OKpYIKaIOIIeH cpene

OueHouyHoOe MeponpusiTue
PYO€e:KHOT0 (TEMATHYECKOT0)
KOHTPOJIS

KonTposbHas pabora “TeopeTHueckue acreKThl SKOJIOruu”




Pe3yabTathl OueHo4yHoe MepoONIpUATHS
Tema OueHoYHBbIE CpeACTBa
00y4eHHUsI 0 TeMaM TeKYIero KOHTPoJist
Tema 4.1 OnuchHIBaTh CBS3b TecT 1o PKOJIOTUUECKUM Bomnpock! a4 tecta
DKOJIOTUYeCcKue MEX]ly OpTaHU3MOM U | (paKTOpaM U cCpeiaM KU3HU

(baxTOpbI U cpenbl

Cpenoii ero o0uTaHus

OpraHusMoB

KHU3HU
Tema 4.2 OnuchHIBaTh CBS3b 1. CocraBnenue cxeMm 1. CxeMBI KpyroBOpoTa
[omynsimus, MEXIY OPTaHU3MOM U | KPYTOBOpPOTa BELIECTB, BEIIECTB, UCTIONb3YSI
cooOriecTBa, Cpenoil ero oOMTaHHs | WCTONbB3YS MaTepHalbl JIGKIUH | MaTepHaJIbl JCKIUN
JKOCHUCTEMBI YcranaBnuBaTh cBsI3b | 2. Pemenue nmpakTHKO- 2. [IpaxTuxo-
CTPYKTYPHI ¥ CBOMCTB | OPMEHTUPOBAHHBIX PACUCTHBIX | OPUCHTHUPOBAHHBIC pACUETHBIC
9KOCHCTEM 3aJIlaHUi 110 IEPEHOCY 3aJaHus 110 IEPEHOCY
BEIIECTBA U SHEPTHHU B BEIIECTBA U SHEPTHHU B
JKOCHCTEMAX C COCTaBJIECHUE JKOCHCTEMAX C COCTaBJIEHUE
TpOpHUUYECKHX Leneh 1 TpopHUUYECKHX Lenel 1
nUpamMuL OMOMacchl ¥ 3HEPTHH | MUpamMu OMOMAcChl U SHEPTHU
Tema 4.3 OnuceIBaTh CBS3b 1. OueHuBaemasi AUCKYCCHS 1. [IepedeHb BOIIPOCOB K
Buocoepa - Mexay opranuzmom u | 2. Tect OLIEHUBAEMOM AUCKYCCHUU
rinodanpHas cpenoii ero oouranus | 3. Pemenne npakTuko- 2. Bompocsl mi1st Tecta
9KOJIOTMYeCcKast YcraHaBIuBaTh CBS3b | OPUEHTHUPOBAHHBIX pacueTHBIX | 3. IIpakTuko-
cucrema MEXIY CTPYKTypamu 3a7a4 Ha OIpeJeTIeHHe OPHEHTHPOBAHHBIE PACUECTHBIE
ounocdepst IJIOIIAIM HACAXAEHUH JUIs 3aJauy Ha ONpeAeICHue
CHIDKCHUSI KOHLEHTPALUH IUTOINAAN HACAXKICHUH IS
YTIIEKUCIIOTO Ta3a B CHIDKCHUST KOHIICHTPAITUH
aTMocdepe CBOEro pernoHa YTIEKUCIIOTO Ta3a B
MIPO>KUBAHUS aTMocepe CBOEro pernoHa
PO>KUBAHUS
Tema 4.4 OnuceiBaTh 1. Tect 1. Bompocs! u1st Tecta
Binsnue rio0anbHbIe U 2. Pemenune npakTuko- 2. IIpaxTuxo-
AQHTPOINOTE€HHBIX | PETHOHAJIbHBIE OPHEHTHPOBAHHBIX PACUETHBIX | OPHEHTHPOBAHHbBIE PACUETHBIE
(baxTOpoB Ha 9KOJIOTHYECKHE 3aJJaHuH 110 COXPAHEHUIO 3aJaHus 10 COXPAHCHUIO
ouochepy NpoOJIEeMBI U yTH UX | IPUPOAHBIX PECYPCOB CBOETO | MPUPOAHBIX PECYPCOB CBOETO
MUHUMHU3AIHAN peruoHa MpOoKUBAHUS peruoHa MpOoKUBAHUS
IIpemmaraTs ciocoOb!
JIEHCTBHS IO
Oe3onacHoMy
MIOBEJICHUIO U
CHIDKCHUIO BIUSHUS
YyeJIoBeKa Ha
MIPUPOJTHYIO CpEly
Bri0upats Mepsl 1uis
COXpaHEHUus
OropazHoobOpasust
Tema 4.5 HNutepnperupoBaTh 1. OuenuBaemasi AUCKYCCHUS 1. [IepedeHb BOIPOCOB K
Bnusinue pe3yabTaThl 2. BBINOTHEHUS IPAKTUYECKUX | OLIEHUBAEMON AUCKYCCUH
COLIMAIIBHO- IIPOBEIEHHOTO 3a/IaHHAN: 2. 3ajaHus MPaKTHYECKUX
AKOJIOTHYECKUX OMOAKOJIOTUYECKOTO “OnpeneneHue CyTOYHOTO pabot
(hakTopoB Ha SKCIIEPUMEHTA C paloHa MATaHus 3. OtueT 1o 1abopaTopHOi
3710pOBbE KCIIOJIb30BaHUEM “Coznmanve HHANBUAyaIbHOW | paboTe
YeloBeKa KOJINYECTBEHHBIX MaMSITKH TI0 OpraHu3aluH
METOJI0B pauroHaNbHON (PU3NIECKON

aKTUBHOCTH
3. BrimoseHne 1abopatopHoi
paboThI Ha BBIOOD:




"VMcTBeHHAs
paboTocmocoOHOCTR",
"Biausaue aOMOTHYECKUX
(bakTOpOB Ha YEIOBEKA
(HU3KHE U BEICOKHE
TemnepaTypsl)"

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

OueHoyHOe MePONIPUAT

PYOe:KHOTO0 (TEMATHYECKOT0)

ne

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

KOHTPOJISI
Tema Pe3ynbTaThl 00y4yeHust OueHoYHOE MepONPUATHA TeKYylIero OueHo4HbIE
1o TeMaM KOHTPOJIsI cpecTBa
Tema 6.1 OcHOBHBIE OnuceiBaTh METOMBI Brimonnenne nabopaTopHbIx padoT Ha Oruer o
METO/BI OMO3KOJIOTUIECKUX BbIOOP B MUHHIPYMIIaX: BBINOJTHEHUN
OMO3KOJIOTHUECKUX UCCIIeZIOBaHUI 1. Baustaue TemnepaTypsl Ha pocTa U y4eOHo-
WCCIIEZIOBAaHUHN [TnmanupoBath (U3NOTOTUYECKYIO aKTUBHOCTD HCCIIEZI0BATENbC
OMO3KOIOrN4eCKuit JPOKEBBIX KIIETOK KOTO IIPOEKTa
SKCIIEPUMEHT 2. BnusiHue yriieBoJ0B Ha pocTa U
(PU3NOTOTUYECKYIO aKTUBHOCTD
JPOXIKEBBIX KIETOK
3. CoueTaHHOE BIUSHUE TEMIIEPATypPHI U
YTIEBOJIOB HA POCTa U (PU3NOJIOTHIECKYIO
AKTUBHOCTB JAPOKKEBBIX KJIETOK
Tema 6.2 IIpoBoauTs BrinonHenne y4eOHO-HCCIIeA0BATEIbCKOTO Otuer o
Broskonornueckuii OMO3KOJIOTNYECKUit IIPOEKTa Ha BBIOOP: BBINOJTHEHUU
9KCTIIEPUMEHT IKCIEPUMEHT 1. Ouenka kauecTBa aTMOC(hepHOro Bo3ayXxa | yueOHO-
[TnmanupoBath 2. OrneHka Ka4ecTBa MOo4YB METO/IOM HCCIIEZI0BATENbC
OMO2KOIOTNIECKHit ¢duToTeCTUPOBAHUS KOT'0o TIpoeKTa
IKCIEPUMEHT 3. OueHka KayecTBa BOJ OBEPXHOCTHBIX
Wntepnperuposatsb BOJIOEMOB I10 OPT'aHOJIENTUYECKUM U (PU3HUKO-
pe3yNbTaThl XUMHUYECKUM CBONCTBaM
MIPOBEAECHHOTO 4. Bniusinue [TAB Ha pocT 1 pa3BuTHE CEMSH
OMOPKOIOTHIECKOTO BBICIIINX PacTEHUI
JKCIIEPUMEHTA C 5. BiusiHHE COJIEBOIO 3arpsi3HEHUS Ha POCT U
HCIOJIb30BaHUEM Pa3BUTHE CEMSH BBICILINX PACTCHUH
KOJINYECTBEHHBIX
METO/IOB

2. O1ieHOYHBIE CPEICTBA MO AUCIUIUTHHE «bromorusy
OueHoYHBIe MEPONIPUATHS TEKYIEr0 KOHTPOJIA
3anmoiHeHne TA0JIUIBI

HasBanue teMnl

buonorus kak HayKa

Pesynbrar oOydeHus i

O TEMC OnuceiBaTh METOABI UCCIIECAOBAHUA HA MOJICKYJIIPHOM U KJIICTOYHOM

YpPOBHE

O01I1e KOMIIETEHIINT

OK 02




@opMyJIMPOBKA 3aJaHUsI: 3aMlOJHUTE TabuIy “Bkiiaj ydeHbIX B pa3BUTHE OMOJIOTUH, YKa3aB
YYEHOT0, BPEMEHHOU MEePHOJI padOTHI HaJl OTKPHITHEM U IAUTE KPATKYIO XapaKTEPUCTHKY
OTKPBITHSI, UCTIONB3Ysl MaTepual JEeKIUl, yueOHUKa, NHbIE HCTOYHUKH WH(OPMAIIUH.

Tabmmia — Brkiag y4eHbIX B pa3BUTHE OMOJIOTHI

VYyensiit Bpemennoii nepuoj Kpatkas xapakTepucTika paboThl y4eHOT0

Kputepun oneHuBanus 3aaHus:
““5” - TaOHIa BBIMIOJIHEHA B IIOJTHOM 00BEME
“4” - B X0/1€ 3aMOJIHeHUs TaOIUIBI MaTEepHUall OTPAKEH HE MOTHOCTHIO, UMEIOTCS

HE3HAYUTCIIbHBIC HETOUYHOCTHU, HEJOUYCThI

“3”-B X04€ 3aI10JIHCHHUA Ta6J'II/II_ILI MaTepHrall OTpaXC€H HE NNOJIHOCTBIO, UMCIOTCA 3HAYUTCIIbHBIC

HETOYHOCTH, HEAOYECThI

“2” - Tabnuua orpaxkaetr MeHee 50% marepHasa UM HE BHIIIOJHEHA

1. Pa3pa0oTka JeHTbI BpeMeHH
Ha3Banue TemMbl OHTOTeHE3 KUBOTHBIX U YEeIOBEKA
Pe3yabTaT 00yueHHs 10 TeMe OnuChIBaTh CTAMKM OHTOT€HE3a )KMBOTHBIX U Y€JOBEKA
OO01ue KOMIeTeHIIHH OK 02, OK 04

®opMyJIHPOBKA 3aJaHMA: CO3JalTE JIEHTY BPEMEHH, OTPAKAIOLIYIO dTalbl OHTOTE€HE3a OT/ENbHON TPYMIIBI
KMBOTHBIX HJIM YEJIOBEKa C KpaTKoi xapakTepucTukoid. HasBanusi craguii ZOJKHBI OBITH PACIONIOKEHBI B
XPOHOJIOTHYECKOM MOPSAKE, OCHAIICHBI KPATKUM ONMMCAHWEM OCHOBHBIX H3MEHEHHH, MPIJIOKEHBI PUCYHKH.
3anaHue BHITIOTHIETCA B MAJIbIX Tpymnmax (3-4 yenoBeka)
3ananusi, HampaBJIeHHbIE HA (OPMUPOBAHUE WU TIPOBEPKY 3HAHMIA

1. DpoHTAJIBLHBII 01IPOC

Ha3zBaHue TeMbl Hcropus 3BONIOIUOHHOIO yUYEHHUS

XapaKTepI/ISOBaTB MPEANOCHUIKHA U ABUXKYIIIUE CUJIBI BOSHUKHOBCHU S

Pe3ynbTat 00y4eHHns mo Teme
MHOT000pa3us BHJIOB

O0mue KoMIeTeHINHT OK 02, OK 04

IlepeyeHb BONPOCOB K (POHTAIBHOMY OIIPOCY
1. KakoBsl criibHBIC B c1a0ble CTOPOHBI CUCTEMBI opranudeckoro mupa K. Jluanaes?
2. CdopmymnupyiiTe OCHOBHBIE MOJIOXKEHNUS 3BOTIOIOHHON Teoprn XK. b. Jlamapka.
3. IlepeuncnuTe MpeanoOChUIKM BOSHUKHOBEHMSI JapBUHU3MA
4. IlepeuncnuTe OCHOBHBIE MTOJOKEHUS CHHTETUUECKON TEOPHH SBOJIIOLIUN
Kputepuu ouennBanus:
«5» - OTBET MOJHBINA, PA3BEPHYTHII
«4» - OTBET IOCTaTOYHO MOJHBIN, HO €CTh HETOYHOCTH
«3» - OTBET KPaTKHH WU ¢ TPYOBIMH OIIHMOKaMH
«2» - OTBET HEBEPHBIN WIH OTCYTCTBYET
2. IloaroToBKa YCTHBIX COO0IIEHMII ¢ Mpe3eHTanuel

Ha3Banue TemMbl I'eneTnka yenoBeka

OnuceIBaTh 3aKOHOMEPHOCTHU HACJICACTBEHHOCTH U U3MCHYUBOCTHU

Pe3yabTart 00y4yeHnusi mo teme
Onpenenars BO3MOKHOE BOSHUKHOBEHHE HACJIEACTBEHHBIX IPU3HAKOB

O0mue KOMNeTeHIUN OK 01, OK 02

@opMyJTHPOBKA 3aJaHUsI: TIOATOTOBLTE YCTHOE COOOIICHHE U MPE3CHTALINI0 00 OJTHOM HaCJICACTBEHHOM
3aboJieBaHMM U3 NepeyHs. Pabora BeImosHAETCS B apax. B crpykrype cooOuieHus U Ipe3eHTalluH
HEOOXOIMMO OTPA3UTh:
1. Ha3Banwue 3a00aeBaHus
2. Tunmsamnus 3a001eBaHus
a. A) reHoMHOe / TeHHOE / TOTUTeHHOE / XPOMOCOMHOE



b. bB) ayrocoMHO-TOMHUHAHTHOE / ayTOCOMHO-PEIIECCUBHOE / CIICTUICHHOE C ITOJIOM

CymHOCTh MyTaIuH (Ha KIETOYHOM YPOBHE)
Knuanuaeckue nmposiBieHus 3a00neBaHus
YacroTa BCTpeyaeMOCTH

[wnarnoctuka

Hcrounnku nHGOPMAITHH.

NN kW

Hepeqe}lb HACJIeACTBEHHBIX 3200J1eBAHUI YeJI0BEKA

Cunapom DHrensMaHa
MyxkoBHuCIUA03
Cungapowm [upcona
Cunnpom [layHa,
Cungpom Knatindensrepa,
Cunnpowm Illepemesckoro-TepHepa,
Cunnpom DaBap/ca,
CHHAPOM «KOIIAYbEeTo KPUKa»

9. CepnoBHAHOKJIETOUHAS] aHEMUS

10. Heiipopubpomatos

11. JansTOoHU3M

12. T'emodunus

13. ®dennnkeToHypus
Yex-JIMCT /ISl OLEHKH NMpe3eHTaluu
OnenuTe Npe3eHTaIMIO 110 CASAYIONINM KPUTEPUSIM:

PNANR WD =

DJICMEHTHI COOCPIKAHUA

Hannuue OtcyTcTBHE

TUTyabHBIN craia

HasBaune 3a0oneBanus

DN [ —

Caegnenusi 06 aBTOpax

I[aHa IIOJIHAs TUIIM3allusl 3a00JIeBaHUs

ITokazaHa CynTHOCTh MyTaITHH

OnucaHpl KITHHAYECKHE IIPOSABJIICHUA 3a00JIeBaHUS

VkazaHa yacToTa BCTPCUACMOCTD

Omnucana qUarHocTUKa

Yka3aHbl HCTOYHUKH MHQOPMALIAN

CO6J'IIO,[[€HI/IC CAWHOI'O CTHUJIA MPC3CHTALMKU

Matepuai 6bU1 HHTEpECEH

et A Il Pl FAY Al Rl Bad [ bl ol Fon

(=]

Martepuan ObLI IOJIE3eH

lkayia nepesoga 6a/110B B OTMETKY

12-11 6annoB - «5»

10 - 8 GaymoB - «4»

7-6 6anoB -«3»

MeHnee 6 0aIOB WM OTCYTCTBHE PAOOTHI - «2»
S. Tect

Ha3Banmne TeMbI

B3aumoneiicTBue reHoB

PesyabTaT 00yuenus no
TeMe

OnuceIBaTh 3aKOHOMECPHOCTHU HACJICACTBEHHOCTU U U3SMCHYUBOCTHU
OHpe,Z[eJI}ITB BCPOATHOCTb BO3BHUKHOBCHUS HACIICACTBCHHBIX
IPU3HAKOB IIPH PA3JIMIYHBIX BSaHMOHefICTBI/ISIX T'CHOB

O01ue KOMIEeTEeH NI

OK 01, OK 02

TecToBoOE 3a1aHHE

1. K B3auMoaeHCTBUIM aJUIENBLHBIX TCHOB HE OTHOCSHT:
1) smucras, moauMepuo, MoIU(PHUITUpPYIOIIee JeHCTBUE TEHOB
2) KoomepaIuo, MHOXECTBEHHBIN aJlJIeIIN3M
3) CBepXIOMHUHHPOBAHHUE, KOMILUIEMEHTAPHOCTh
4) KOJOMUHUPOBAHKE, IPOMEKYTOUHOE TOMHUHUPOBAHHE




2. TlposiBneHMe Yy TETEPO3UIOT MPHU3HAKOB, JIETCPMUHHPYEMBIX JBYMS aJUICISIMU
HaOII0aeTCs TIPH:
1) cBepXIOMUHUPOBAHUU
2) snucrase
3) KOJTOMUHUPOBAHUU
4) onumepun
3. HacnenoBanue yeTBepTOi IpyNIbl KPOBU OTHOCAT K TUITY B3aUMOJICHCTBHSL:
1) kogoMuHUpOBaHKE
2) CBepXIOMUHUPOBaHHE
3) nosHOE TOMUHUPOBAHHE
4) npoMeKyTOUYHOE JOMUHUPOBAHUE
4. HacnenoBaHue NIMHIIWIOBOM OKPAcKU Y KPOJIMKOB KOHTPOJIMPYETCS TpeMsl aJluleNsiMu:
A,a u ah. Kaxxas ocoOb sIBIISIETCSI HOCUTENEM TOJIBKO JABYX U3 HUX. DTO IpUMep:
1) KOMIUUIEMEHTapHOCTH
2) xoomneparum
3) MHO>KECTBEHHOTO ajuleIu3Ma
4) nonumepuu
5. TlosiBleHne HOBOOOpa30BaHW TPH COBMECTHOM JICHCTBUH JABYX JOMHHAHTHBIX
HeaJUIeJIbHBIX T'eHOB, KOTJa B TOMO3UTOTHOM WJIH B T€TEPO3UTOTHOM COCTOSIHUH
pa3BUBAETCS HOBBII NMPHU3HAK, HAOIIOAAETCS TIPH:
1) KOMIIJIeMEHTapHOCTH
2) Koonepanuu
3) MOJIHOM TOMUHUPOBAHUU
4) neiicTBUM reHOB-MOAU(PHUKATOPOB
6. Ecnu onuH NOMMHAHTHBIN IeH MOZJABIsAET JEHCTBHE APYroro JOMUHAHTHOTO IeHa, TO -
3TO MPUMEP:
1) perieccuBHOTO 3MKCTa3a
2) nonuMepun
3) TOMHMHAHTHOT'O 3IUCTa3a
4) MHOKECTBEHHOTO aJUIEITU3M

Howmep Bompoca IIpaBunbHBIN OTBET
1 1
2 3
3 1
4 3
5 2
6 3

2. ®oHABI OLIEHOYHBIX CPEJICTB VISl Py0e:KHOT0 KOHTPOJIsI
Kputepuu onieHnBaHUs pyOEKHON KOHTPOJILHOM pabOThI:

Ounenka IIpoueHT BHINOTHEHUS
“OTIM4YHO” 85-100%
“xoporro” 70-84%

“yIOBIETBOPUTEIBHO” 50-69%
“HEeyJIOBJIETBOPUTEIBHO™ MmeHee 49%




Tecr

1. Azotucroe ocHoBanue ajgeHuH B Mosiekyse JJHK kommmemenTapHo...
1) ryanuny;

2) UMTO3UHY;

3) ypauuny;

4) THMHHY.

2. K mypHHOBBIM a30TUCTBIM OCHOBAHUSAM OTHOCSITCHL...
1) a1leHNH U T'YaHUH;

2) TyaHUH ¥ LIUTO3MH;

3) LUTO3MH U ypaIw,

4) ypauui 1 aieHUH.

3. Beibepute @pynkuuro uPHK?

1) XxpaHeHue reHeTU4eCKoil HH(pOPMAIIH;

2) TpaHCTIOPT aMUHOKHCIIOTHI B pubocomy;

3) BXOJUT B cOCTaB puOOCOM;

4) nepenoc renerudeckoii nngopmauuio ot JJTHK k pudocome
4. KneTkn syKapuoT HE COJIepIKar...

1) muzocowm;

2) pubocom;

3) Me30coM.;

4) xomrnexca ["onbku.

5. Kitetku npokapuoT conepaxar...

1) K1€TOUHBIN IIEHTD;

2) BHAOIUIa3MAaTHYECKYIO CETh;

3) pu60COMBI U M€30COMBI;

4) koMIuieKkc ['0NIb/KH U TU30COMBI.

6. Kakue opranouibl BCTpeyaroTCst TOJIBKO B PACTUTENBHBIX KIIETKaX?
1) sHOOTUIa3MaTHYECKAS CETh;

2) NJIacTH/bI,

3) MUTOXOHIpHH;

4) xomrexc ['omabaxu.

7. B MetadazHoit XpOMOCOME BBIAEISIOT. ..

1) miieun U HEHTpOCcOMY;

2) LEHTPOCOMY U LIEHTPHOJIH;

3) LEHTPUOJIU U LIEHTPOMEPY;

4) neHTpOMepY H IVIEYH.

8. K aBroTpodam otHOCATCH...

1) BupychI;

2) XeMOCHHTe3UpYIoIIHe DaKTepHuu;

3) rpubBsL;

4) mapa3uTHUECKHUe OAKTEPUU.

9. Tpanckpumnuus — 3710...

1) cBs3piBaHre aMUHOKUCIOTH ¢ TPHK;

2) mepeHoc aMHUHOKHCIIOTHI B pubocomy;

3) ynBoenue monekyinsl JTHK;

4) cunre3 ”PHK na marpune JHK.

10. Ecau xoaupyromasi 6e1ok yacTh reHa coaepkuT 6000 map HyKICOTHIOB, TO CKOJBKO
aMUHOKHCIIOT B KOJUPYEMOW MoJieKysie Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.



11. Kakue u3 nepeurcieHHbIX 00Nie3Hel, BBI3BIBAIOTCS BUpyCaMu?

a) TyOepKyIe3 u nudTepus;
6) Audrepus u CIIN/;

B) CIIU /I 1 rpunm;

T') TPUII U TYOepKyIIes;

12. B pe3ynbpTaTe NepBoro AeaeHus Meno3a MpOUCXOIuUT:

a) yBeIM4eHUe Habopa XpOMOCOM;

0) yMeHbLIEeHHEe HA00pa XPOMOCOM;

B) COXpaHEHHUE UCXOJHOr0 Habopa XpoMOCOM
13. Yto mpoucxoaut B anagasze Il meiioza?

1) ciupanu3zaiust XxpoMoCoOM;

2) pacxXoKJI€HUE K TOJII0CaM JIBYXPOMATHIHBIX XPOMOCOM;

3) pacxo:kaeHue K noJjrcaM XpoMaTH/;

4) pacnoiox)eHle XpOMOCOM B IUIOCKOCTH 3KBaTOpa KJIETKHU.

14. Ycra"HoBUTE COOTBETCTBUE

Opranoun OyHKIUSA
1) pubocoma A) nepeBaprBaHUE OTMEPILINX KIETOK
2) XJIOpPOTLIACTHI B) dorocunres
3) TU30COMBI B) cuntes Oenka
4) ueHTpuoIU I') o6pa3zoBanue BepeTeHa AeIeHUS

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

15. BBI6CpI/ITe XUMHUYCCKUC DJJIICMCHTBI KIICTKHU, KOTOPBIC BXOIAAT

BCIICCTB:
1) KanpIuii;

2) yrJepon;

3) UMHK;

4) BoaoOpoOX;

5) kucjaopos;

6) Menb;

7) a30T.

16. YcTaHOBHUTE COOTBETCTBHE

B COCTaB OpPraHUYCCKUX

I'pynnel aMMHOKHCIIOT

IIpencraBurenu

1. He#itpanbHbie

A) rryTaMHHOBAs KUCIIOTA

2. Kucineie

B) mu3un

3. OcHOBHEBIE

B) ananun

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

17. B wmonekyne JHK nHyxieotunel, copepxkamue aiaeHWH, cocTaBisiioT 10%.

MPOLEHTOB B JAaHHON MOJIEKYJIE HYKJIEOTHUJIOB, COJIEPHKAITUX ITIUTO3HH?

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

CKOJIBKO



18. B monekyne PHK Hykneotunsl, coaepxamue ypauui, cocTaBistoT — 30% u anenus — 40%.
CKOJBKO TIPOIIEHTOB aJICHWIOBBIX HYKJICOTUA0B coaepxkurcs B nienu JIHK, kommneMmenTapHoil Tou, Ha
KOTOpOi1 cuHTe3upoBanack 31a PHK?

1) 0;

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

19. Vuacrok monekynsl JIHK coctoutr m3 60 map Hykneorumo. Onpenenure MAJIMHY 3TOTO
yuacTka (pacctosinue Mexny Hykineorugamu B JIHK cocrasnser 0,34 Hm)

1) 20,4;
2) 24,
3) 10,2;
4) 30.

20. @parMeHT MOJIEKYJIbI

JTHK

COJICPKHT

AMHUHOKHCIIOT 6y,]1€T BXOJHUTH B COCTaB Ocnka?

1230 HYKJIEOTHUIHBIX OCTATKOB.

1) 205;
2) 410;
3) 408;
4) 360.
Kputepuun oneHMBaHUsI YCTHOI0 COOOLIEHMS:
Kpurepun Bbanbl
OllCHHBaHUs
1 6amn 2 das1a 3 6amna
1. CooTBeTCTBHE | COIEpKAHME JOKIaa colep>KaHue JOKIaaa, 3a colep KaHue JoKIana
coepKaHmUsI JIMIIb YaCTUYIHO HUCKITIOYEHNEM OTHEIBHBIX COOTBETCTBYET
JoKIana COOTBETCTBYET MOMEHTOB, COOTBETCTBYET 3asiBJIEHHON TEME U B
3agBIICHHOH 3asBJICHHOH TeMe 3asBJICHHOW TeME U B TOJIHON MOJHOK Mepe €€
TEME Mepe e€ pacKphIBaeT pacKpbeIBaeT
2. CteneHp pacKphITa Majasi 4acThb TeMa PacKphiTa XOPOILIO, HO HE B | TeMa PacKphITa
PaCKpBITHS TEMBI; TIOMCK nostHoM 00BEMe; nH(DOpMAITUN TOJTHOCTBIO;
TEMBI nHbOpMAaIMK TPOBEAEH MIPEICTABIICHO HEIOCTATOYHO; B | MIPEACTaBICH
TTOBEPXHOCTHO; B OTJICNIbHBIX CITydasx HapylleHa | 00OCHOBaHHBIN 00BEM
M3II0KEHUH MaTepuaa JIOTHKA B M3JI0)KEHHH nH(pOpMaIHH;
OTCYTCTBYET JIOTHKA, MaTepuaa, He COBCeM JOCTYITHO | M3JI0KESHHE MaTephaia
JIOCTYITHOCTD JIOTUYHO, TOCTYITHO
3.YmeHne U3 MPEACTABICHHON Ha OCHOBE IPEACTaBICHHON Ha OCHOBE
JIOCTYITHO U MIPE3CHTAITNN HE COBCEM Mpe3eHTAuU POPMHUPYETCS MIPEICTaBICHHOMN
MMOHSATHO MOHSATHA TEMAaTHKA o011ee MIOHNMAaHiEe TEMATHKHU MpEe3eHTAIluN
nepeaarhb HCCIENOBAaHMA, IETAJIM HE | MCCIIENOBAaHMS, HO HE SICHBI (hopMupyeTcs moHoe
conepkaHue PaCKpBITHI JeTaIu MMOHMMAaHHE TEMaTUKHU
JIOKJIaJa B BUJIC HCCIICAOBAHUS,
MpE3eHTAIlUU PAaCKpBITHI ACTaN
OleHUTE TPE3CHTAIMIO MO CICAYIONIMM KPUTEPUSIM:
Kpurepun Bauisl
OIleHUBAHHSI
0 1 2
MMOJIHOTA uHpOopMaIus, nH(pOpMAIK, IPEICTABICHHAS B | MPE3CHTAIUS COACPKUT
HCITOJIb30BaHUSA HCIIONb3yeMasi B MPE3EHTAIUU, OTHOCUTCS K MIOJIHYIO U YETKYIO
y4eOHOTO TIpe3eHTAINH, He TeMe, HO HEJOCTATOYHO ITOJTHO nH(pOpMaIuio,
Marepuaa OTHOCHTHCS K TEME PAaCKpBIBAIOT €€ COJICPIKaHNE JIOCTAaTOYHYIO TSI

CKOJIBKO




¢dbopmupoBaHHS
NPECTAaBICHHS O TEME

JIOTUKA W3JI0KEHUS
Marepuala B
COOTBETCTBUH C
IUIAHOM M TEMO
3aIaHus

Marepuan
MPE3eHTAIUHU HE
COOTBETCTBYET TEME,
TUIaHa HET

MaTepHua Mpe3eHTaIlnN
YaCTUYHO COOTBETCTBYET TEME
3aJlaHus, TUTaH TOCTPOEH He
TOYHO

Marepuall, IpUBEICHHBIN
B [IpE3E€HTALUU
IIOJIHOCTBIO
COOTBETCTBYIOT TEME
3a/laHUs U
COCTaBJICHHOMY IUIaHY

TpeOOBaHMH K
mpudTam u
LBETOBOMY
o opMIIEHIIO

TEPMHUHOJIOTHYECKA | B IPE3EHTALUU B IIPE3EHTALUH [IPUCYTCTBYIOT B IIP€3€HTaLUH
U MPUCYTCTBYIOT opdorpaduueckne oUMOKH, OTCYTCTBYIOT
opdorpadpuueckas | opporpaduueckue TEPMHHBI IPUMEHEHBI BEPHO opdorpaduueckue
IPaMOTHOCTb OITNOKH, HE BCE OIITNOKH, TEPMUHBI
TEPMUHBI MPUMEHEHBI BEPHO
MPUMEHEHBI IO
CYILIECTBY
AKKypaTHOCTb U Mpe3eHTalus MPe3eHTALKs TIOCTPOCHA C Mpe3eHTalLus TOCTPOCHA B
OpUTMHATILHOCTD noctpoeHa 0e3 ydera | ydeToM TpeOOBaHUit K MOJTHOM COOTBETCTBHH C
MOCTPOEHUS KOMITO3ULIMU oopmieHHI0, HO HET €MHOTO | TpeOOBaHUSIMHU
craios, 6e3 odopmIteHHs craiiioB odopmieHwus,
coOmroIeHUs HCIIOJIb30BaH

OPUTHHAIBHBIN MTOAX0]] K
0(OPMIICHHIO CITAKIOB

IlIxana nepeBoaa 0a/1710B B OTMETKY
17-15 6amnoB - «5»
14 - 9 6amioB - «4»
8-6 6am10B -«3»

Memnee 6 6a/10B WM OTCYTCTBUE PaOOTHI - «2»
3. OueHo4YHbIE CPeCTBA MPOMEKYTOUHOM aTTeCcTAlMHU MO AUCHUIINHE «Brosorus»

[IpoMexyTouHass KOHTPOJb MO JUCHUIUIMHE «buoiorus» MpoBOAUTCS B BHJIE MHUCbMEHHOM
UTOTOBOM KOHTpOJIbHOW paboThl. KoHTponbHast paboTa BKIIOYAeT B ce0sl 1Ba TUIA 3a/laHUI: TECTOBbIE
BOIPOCHI, HAIpaBJIEHWE HA MPOBEPKY YCBOEHUS TEOPETHUECKOro MaTepuasa, M 3aJaud W 3aJlaHus,
HarpaBJICeHHbIE Ha TPOBEPKY COPMHUPOBAHHOCTHU MPAKTUUECKUX YMEHUH.

Yactp 1 cogepxut 15 3ananuii ¢ BBIOOPOM OJTHOTO BEPHOTO OTBETa U3 4eThipex u 10 3amanuii ¢
BBIOOPOM HECKOJIBKUX BEPHBIX OTBETOB, Ha COOTBETCTBUSI OMOJIOTMYECKHUX OOBEKTOB, MPOIECCOB U
SIBJICHUU.

Yacte 2 comepxutr 4 3amaud U3 pasHBIX TEM JAUCLUIUIMHBI U | IPaKTHKO-OPUEHTHUPOBAHHOE
3ajaHue, popMHpyeMoi B COOTBETCTBUH C METOJIMYECKUMU PEKOMEHAAIUSIMH.

Tecr

1. XUMHWYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAET MOJIEKVYJIA

1) ne30kcuprOOHYKIEHHOBOM KHCIOTHI

2) puOOHYKJIENHOBOW KHCIIOTHI

3) munuaa

4) nmonucaxapuaa

2. YVIAJIEHUE JUMEPOB TUMHWHA B MOJIEKVIJIE JJHK [TPONCXOAUT B [TPOLUECCE

1) TpancBepcuun

2) penapauu

3) perumKanuu

4) Tpancopmanuu



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

1) BoOpoIHBIE Y HOHHBIE

2) MOHHBIE ¥ KOBAJICHTHBIE

3) KoBaJIeHTHBIE U TUAPO(POOHBIE

4) TonbpKo TUIPoPoOHBIE

4. YVIAJIEHUE ITUMEPOB TUMHWHA B MOJIEKVIJIE JJHK ITPOUCXO/UT B [TIPOLIECCE

1) penapanuu

2) TpaHcopmManuu

3) TpaHCcBepcUn

4) peruKanuu

5. JIJ151 KJIETOK PACTEHMI HE XAPAKTEPEH CUHTE3

1) aMUHOKHUCIIOT

2) HyKJIEOTH/IOB

3) rmMKoreHa

4) pochomunumon

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

1) TpaHCcKpuUnIUN

2) penyruMKanuu

3) nenaTypanuu

4) ciupanuzanuu

7. BIATOJJAPS KOHBIOT'AIIMU 1 KPOCCUHI'OBEPY ITPOUCXOAUT

1) yBennueHue 4nciaa XpOMOCOM B/IBOE

2) oOMeH reHeTnyeckoil nHpopMalen Mex 1y TOMOJIOTHYHBIMU XPOMOCOMaMU

3) yMeHbIIIEHHE YHCIa XPOMOCOM B/IBOE

4) yBenuUYeHHUE YUCiIa raMeT

8. [MTOJIUTTEIITUAHBIE LIETIN CHUHTE3UPYIOTCA HA PUBOCOMAX,
HAXOJAINXCA:

1) B uMTo305€ ¥ MOJU(PHUIHUPYIOTCS TAKXKE B LIUTO30J1€

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

3) Ha MeMOpaHe >HJOMIA3MATUYECKOrO PETUKYJIyMa, 3aTeM MOIAU(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 U 3yKapuoT

10. BCE PEAKIIM1 CUHTE3A OPTAHUYECKHNX BEIIECTB B KJIETKE ITPOUCXOAAT

1) o6pazoBanuem mosekysn ATD

2) ¢ 0CBOOOXKAECHUEM SHEPTHH

3) pacuieTuieHHEeM BEIIECTB

4) UCTIoNb30BaHUEM SHEPIUU

11. U3 OJHOM MOJIEKYJIbl HYKJIEMHOBOM KWUCJIOTBI B COEJIUHEHUN C
BEJIKAMU COCTOUT

1) MuTOXOHIpUS

2) xpoMocoma

3) ren

4) xoporuiact

12. JOUYEPHUE XPOMATU/bI CTAHOBATCA CAMOCTOSATEJIbHBIMU
XPOMOCOMAMMU ITTIOCJIE

1) cmapuBaHHs TOMOJIOTHYHBIX XPOMATH]T



2) oOMeHa yJyacTKaMHu MEX]Ty TOMOJOTHYHBIME XPOMOCOMaMHU
3) pasneneHus: COeTUHSIONICH X IIEHT

4) BbICTPanBaHNA XpPOMOCOM B 3|<BaTop|/|aan0|7| MJTOCKOCTU KNETKW

13. TEHETUYECKMI KOJI — 2TO:

1) Habop KJIETOYHBIX TCHOB

2) HyKJIEOTH/IHAS [TOCIIE0BATEILHOCT T'€HA

3) reHeTuyeckasi SKCIpeccus

4) cucrema 3anmcu reHeTHYecKoi HH(popMaIuu

14. B KAKMX U3 IIEPEUNCIIEHHBIX OPI"TAHEJIJI CAMA BBICOKAA
KOHILEHTPAIIUS Ca**

1) snpe

2) MUTOXOHIPUSIX

3) nuromiazme

4) anmapare ['onbmxu

15. KAKME U3 IMEPEYUCIIEHHBIX HMXKXE CTPYKTYP KIIETKU HE UMEIOT
MEMBPAHBI

1) mu30cOMBI

2) XJIOPOIUIACTHI

3) AIpBIIIKHA

4) anmapar ['onbmxu

JTaJIOHbI OTBETOB

Ne 3aganus 112134156 7|8]9 10 11 12 13 14 15

OTBET 124111342314 | 2|3 ]| 4 ]|21]3

B 3anmanusix 16-25 BbiOepuTe HECKOJIBKO MPABUIBHBIX OTBETOB MJIM YCTAaHOBHUTE COOTBETCTBUE

WJIM TOCIE0BATEIbHOCTD

16. BOCCTAHOBUTE B HCTOPUYECKOM IUJIAHE [TOCJIEJOBATEJIBHOCTDH
STAIIOB BO3/IEMCTBU S YEJIOBEKA HA BUOCDEPY:

1) ycunenue BIUSHUS HA TPUPOY ¢ KOPEHHBIM MPEe0Opa30BaHUEM YaCTH IKOCUCTEM;

2) U3MEHEHHE IKOCHCTEM Yepe3 MacTh0y CKOTa, yCKOPEHUE POCTa TPAB IMMyTEM MX BBDKUTAHHUS

3) rnobanbHOE W3MEHEHHME BCEX OSKOJOTHMUYECKMX KOMIIOHEHTOB B IICJIOM B CBSI3H C
HEOTpaHMYEHHOW WHTEHCHU(PHUKAIIUEH X035HCTBA;

4) CBEpXMHTEHCHBHAasg OXOTa 0e3 pe3KOro H3MEHEHHs SKOCHUCTEM B MEPHOJ| CTaHOBJICHUS
YeJI0BEUECTRA;

5) Bo3zeicTBHE JII0/IeH Ha Onocdepy UMb KaK OOBIYHBIX OMOJIOTHYECKUX BUIOB.

17. BBIBEPUTE IIPOLECCHI, IMTPOTEKAIOUIME B IMPO®A3E IIEPBOI'O JEJIEHUA
MENO3A

1) oOMeH yuacTkaMu XpOMOCOM

2) mabop xpomocom u unciio mojekyn JJHK B kimerke — 4ndc

3) neneHue HEHTPOMEP XPOMOCOM

4) hbopmupoBaHHe BepeTeHa JIeICHUS

5) BeICTpauBaHUE XPOMOCOM 10 IKBATOPY KIETKU

18. KAKUME IMTPOLIECCHI ITPOUCXOAAT B KIIETKE B [TEPUO/I MHTEP®A3BI?

1) ciupanu3zanus XpoMocoM

2) penymuukanust monexya JJHK

3) pacTBOpeHuUe SAEPHOI 000T0UKH

4) cuHTE3 OCIIKOB B ITUTOIIA3ME

5) cunte3 nPHK B siape

19. MAJIBIE KPYT'OBOPOTHI VI'JIEPOJA B BUOCDEPE MOI'YT OCYIIECTBJIATHCA
CJIEAYIOUIUM IIYTEM:



1) yrnekucibslit Ta3 BbaeseTcs B atMocepy B mporiecce (OTOCHHTE3a B JHEBHOE BpeMs, a B
HOYHOE BpEMsI €ro 4acTh MOTJIONIAeTCS PACTEHUSAMHU U3 CPEJIbI;

2) yrieKkucbli Ta3 norjiomaercs u3 arMocdeps! B mporecce (OTOCHHTE3a B JHEBHOE BpeMsl, a B
HOYHOE BpEMsI €r0 YacTh BBIIEISETCS pACTEHUSIMU B CpPENy;

3) yruekucnblii ra3 aTmocdepbl IMOTJOMIAeTcs B Tpolecce (GOoTocuHTe3a ¢ 00pa3oBaHUEM
OpraHMYECKUX BEIECTB, a C THOENbI0 PACTEHUN M KUBOTHBIX MPOUCXOIUT OKUCICHUE OPTraHUYECKUX
BELIECTB C BBIACIEHUEM YIIJIEKHUCIIOTO ra3a;

4) yriekucnpli Taz atMocdepsl TOTJIOMIaeTcss B mporecce (HOTOCHMHTE3a, a MNPH JIbIXaHUH
BBIJIENIIETCS B aTMOC(hepy;

5) yraekucnwlii Ta3 arMocdepbl MmoriomaeTcss B mpoiecce (OTOCHHTE3a, a MPU CKUTAHUH
OpraHMYeCKUX BEILIECTB BhIJIENIETCS B aTMochepy.

20. YKAXUTE ITOCJIIEAOBATEJIBHOCTDH ®A3 OIIVIOJOTBOPEHU .

1) cnusiHUe ramMeT, UM CUHTaMui

2) MTMCTaHTHOE B3aMMOJICHCTBHE U COMMKCHUE TaMeT

3) KOHTaKTHOE B3aUMO/JICHCTBUE raMeT U aKTHBALUS SHIIEKICTKH

21. YCTAHOBMTE IIOCJIEJIOBATEJIBHOCTb CTAIUNA WHIUBUYAJIBHOI'O
PA3BUTHUSA YEJIOBEKA, HAYUNMHAS OT 3UT'OTHI.

1) bopmupoBaHHe YETHIPEXKAMEPHOTO Cep/la

2) obpa3zoBaHue 6J1aCTOMEPOB

3) bopmupoBaHue HEPBHOW CHUCTEMBI

4) bopmHpoBaHUE ME30EPMbI

5) obpazoBaHuE ABYXCIOMHOTO 3apOIbIIIa

22. BBIBEPUTE TPU ®YHKIIUU ITJIASMATUYECKOI MEMEPAHBI

1) oOecrieurBaeT MOCTYIUIEHHE B KJIETKY HOHOB M MEJIKUX MOJEKYJI

2) obecrieunBaeT nepeABIKEHUE BEIIECTB B KIETKE

3) OTrpaHUYMBAET LIUTOILIA3MY OT OKPYXKAIOIIeH cpeibl

4) yyacTBYyeT B MOTJIOIIEHHH BEIIECTB KIETKON

5) mpujaeT KJIeTKe )KecTKyo hopMy

6) cimy>kuT MaTpuei s cuareza ”PHK

23. BBIBEPUTE JBA [IIPUBHAKA HE [NOAXOAAIIMWE OJId OIIMCAHUA
TPAHCKPUIILMHN ¥V DYKAPUOT

1) oOpa3oBaHue MOJUHYKICOTHIHON TIETTH

2) cOeAMHAIOTCS HYKJICOTHIbI, COJIepKaIie Je30KCUPHO03Y

3) matpureit ciykut mosiekyna JJHK

4) IpONCXOIUT B spe

5) yasoenue monekysr JJHK

24. YCTAHOBUTE IIOCJIEJOBATEJIBHOCTLH ITPOLIECCOB 5SMBPUOHAJIBHOI'O
PA3BUTHUSA [TO3BOHOYHLIX X KUBOTHbBIX:

1) 3akiaka 32a4aTOYHBIX OPTraHOB 3aPO/IbIIIA

2) HampaBIIEHHBIE MTEpeMeIeHUs KIETOK U uX auddepeHpoBKa

3) pa3BuTHE HEPBHOM MIIACTUHKU

4) cnusiHue AULIEKJIETKU U CIIepMaTO301/1a U 00pa30BaHueE 3UTOTHI

5) popMHUpOBaHNE MHOTOKJIETOYHOI'O OJJTHOCIOHHOTO 3apO/IbIia

25.  VIIOPAJOYUTE UCKOITAEMBIE @®OPMbI YEJIOBEKA TII0 BPEMEHU
CYIIECTBOBAHMUSI, HAUMHAS C CAMOY JPEBHEN ®OPMBI:

1) Yenosek ymenbiit

2) KpomaHbOHIIBI

3) Heannepranbiist

4) YenoBek MpsMOXOISIINN

5) ABcTpanonurex

ITaJIOHbI 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 3aganusix 26-30 pemure 3agauu:

3ananme 26. 3axaua Ne 1. Onpenenute, Kakass OKpacka [[BETKOB OyJIeT y paCTeHUI ropoxa, MoJIyuYeHHbBIX
OT CaMOOMBIJICHUS] TOMO3UTOTHBIX POAUTEILCKUX (DOPM C KPAaCHBIMH U C OENBIMH I[BETKAMHU, a TaKkKe OT
UX CKpELIMBaHUS MEXTY cO00M.0

Pemenune. O0Ge pomurensckue (GOPMBI TOMO3ZUTOTHBI, TTO3TOMY 3allMCh CKPEIIMBAaHUN OyIeT
CIEQYIOLLEH:

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

— OT nepeKpecTHOro onblieHus: P: AA x aa.

I'omo3urotHsie GopMbl AAIOT €IMHCTBEHHBIM TUI T'aMET, U MOSTOMY IPHU UX CIUSHUU OyIeT
noyiydeH eMHCTBeHHBIN Tun notoMkoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBer. 1. KpacHomBeTKOBbIE TOMO3UTOTHBIE PACTEHHsI HAIOT TOJBKO (OPMBI C KpPaCHBIMH
BeTkamMu. 2. Bce moToMKu pacTeHmil ¢ OenbIMH IBeTKaMH OyAyT OeloIBETKOBBIMH (OHM BCETaa
roMo3urotHel). 3. Bce pacreHus OT CKpeuIMBaHUS KPAacHOLBETKOBBIX TI'OMO3HUIOTHBIX C
OENOIBETKOBBIMU OYIyT KpPAaCHOIIBETKOBBIMU (JIOMUHAHTHBIH (DEHOTHUII), HO TE€TEPO3UTOTHBIMHU IIO
TEHOTHUITY.

3aganue 27. 3agaua Ne 2. Ha pebenka ¢ | rpymmoil kpoBM B poOAJOME TPETEHAYIOT IBE
POJIUTENbCKHE Maphl:

— 1 mapa: marts ¢ I, oren ¢ IV rpynnoii kpoBu;

— 2 mapa: Martsb co I, orery ¢ Il rpynnoii kpoBwu.

Kakotii mape nmpuHaIeKUT peOeHOK?

Pemenue. Pebenok c¢ I rp. kpoBu no renoruny — [°I°. Takoe coderanue aymieneid BOZMOMXHO
TOJIKO B CJIy4ae, €ClIi TaMeThl U 0TI, U MaTepu OyayT coaepxarh auienu [°. CrnemoBaTenbHO, 3Ta
KOMOHMHAIMS T€HOB MOTJa OCYHIECTBUTHCS TOJBKO IPU 3a4aThU peOeHKa B ciiyyae BTOPOM Maphbl,
KOI'Z1a MaTh U OTEL] FETEPO3UTOTHL. 3aMUILIEM CXEMY CKPELIMBAHUS:

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

OueBUAHO, YTO MEpBasi CyNpyXkeckas rapa MpeTeHA0BaTh Ha ATOr0 peOeHKa HE MOXET, T. K. y
Hee MOTYT ObITh JieTH ToabKo co 11 u I rpynmamu kpoBu:

P:I°I° @ x IATIBJ; F1: 50% IA 1° u 50%IB I° (y mereii IT u III rp. KpoBu cOOTB.).

OTtBeT. PeOeHOK IpUHAICKUT BTOPOH TTape CYIPYyTroB.

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

Pemenne. OnpezenseM reHOTHUIBI U 3aIIMChIBAEM CKpEIIMBAHKE:

P: V ba v x V by v; onpeznensiem rametsr: GP: 0,5V ba + 0,5v; GA: 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. M3 HUX s
nepBOro OyJeT XxapakTepHa CBEpXJOMUHAHTHOCTD (CpeIHUI pa3mMep JIUCTOYKOB 18 MMm).

3ananue 29. 3amauya Ne 4. [IpoanHanusupyiite xapakTtep mnepeaadydl pPeruecCUBHOIO, YaCTUYHO
CIIETIJICHHOTO € TI0JIOM, HAaCJIEICTBEHHOTO 3a00JI€BaHUs OT MaT€PH K MMOTOMKAM.

Pemenue. P:9X aX a X AY A 6omena F1: QX AX ad XaY AF2:2X AXa; X aXa;d X
AY A ; X aY A GonbHa

OtBet. bosie3Hb nepeaaeTcss OT MaTepU YEPe3 IETEH U MPOSIBISAETCS TOJBKO Y BHYYEK.

3ananme 30. 13 snemeHTOB cooliecTBa (MOJEBKa, 3€pHO 3JaKOB, (DMIIMH, XOPEK) COCTAaBbTE
MUIIEBYIO LENb U HAa OCHOBAHUU IpaBUja HKOJIOTMYECKON MUPAMHJIbI ONPEAENUTE, CKOIbKO HY>KHO
3epHa, 4TOOBI B JIECy BBIPOC OAUH (PHIIMH MacCO 2,5 KT.

Otser:

3epHO 3TIAKOB MEBINIBE-TIONIEBKA Xopek DPuIuH
2500 xr 250 KT 25 Kr 2,5 xr




B utorosoit pa60Te MMPEACTABJICHBI 3a/IaHUA, OTHOCAIIHUCCS K TPCM YPOBHAM CJIOKHOCTH:

9% ¢ 99 ¢

“HU3KNN", “CpeHMI”, “BBICOKHI . B 3aBUCMMOCTH OT THIA ¥ TPYAHOCTH 3a/IaHUSI €70 BBINIOJHEHNE
OLIGHUBAETCS PA3HBIM YUCIOM 0ayUI0B. BBINOIHEHNE KaXKI0T0 33JaHUs ““HU3KOTO” YPOBHS CJIOKHOCTH
orieHuBaercs 1 Oamtom. 3a BBINOJIHEHUE 3aJJaHUH “‘CpeIHero” ypOBHS CII0)KHOCTH B 3aBUCUMOCTHU OT
MOJHOTHI ¥ IPaBUJILHOCTH OTBETA MPUCBAaNBaeTCs 10 2 06aioB.

K 3aganuio “BBICOKOTO” ypOBHSI CIIOKHOCTH OTHOCHUTCSI PELIEHWE CUTYaI[MOHHBIX 3a7ad. 3a
BBITNIOJIHEHUE 3a/laHuil “BBICOKOTrO” YpPOBHS B 3aBHCHMOCTH OT TIOJHOTHI M IPaBUJIBHOCTH OTBETa

MpUCBanUBaeTCs 10 3-X OAJIOB.

3anaHus “HU3KOr0” M “‘CpeHET0” YPOBHEH CIIOXKHOCTH IPOBEPSIIOTCS aBTOMaTH4ecKu. OTBETHI
HAa 33JI1aHUs “BBICOKOI0” YPOBHS IIPOBEPSAIOTCS B PYUYHOM PEKHAME.
Pacnpenenenue 3a1aHuil IO YPOBHSM CIIOKHOCTH MPEJICTABICHO B CIEAYIONICH TabIuIe:

Yposens | bana | IlpouentHOoe Tun Bonpocos
CJI0KHOCTH coJep:xaHue

3aJaHusA 3ajlaHuil

Huzknit 1 50% - 3a7]aHUS C BEIOOPOM OJTHOTO MPABHILHOTO OTBETA

Cpennuit 2 33% - MHOYXECTBEHHBII BBIOOD;
- BOIIPOCHI Ha yNOPSAA0YNBAaHHE WM YCTaHOBJICHHUE NTPaBUIBHOM
HOCJIE0BATEIbHOCTH

Bericokwi 3 17 % - 33/1a4M, IPEyCMaTPHUBAIOIIUE PAa3BEPHYTHIA OTBET

Kputepuu onieHHBaHMsI UTOTOBOM MUCbMEHHOM pabOThI:

Ouenka IIpoueHT BbINOJIHEHUS
“OTINYHO” 85-100%
“xopomro” 70-84%

“yIOBIETBOPUTEIHHO” 50-69%

“HEYIOBJICTBOPUTEIHHO”

Mmenee 49%
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