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TlosicuuTenpHAas 3amucKa

BHeypouHast JeSTEIBHOCTh SBISCTCS COCTABHOW YacThlO y4eOHO-BOCIHMTATEIHHOTO
mporecca W OJHOW W3 (OpM OpraHu3alud CBOOOJHOTO BpeMeHH ydamuxcs. OCHOBHBIM
MPEUMYIIECTBOM BHEYPOYHOH JCATEILHOCTH SIBJISICTCS IPEACTABICHUE OOydYarONIIMCS
BO3MOXXHOCTH IIMPOKOTO CIIEKTPa 3aHSITHIA, HAIIPABICHHBIX HA MX PAa3BUTHUE U OCYIICCTBICHUE
B3aMIMOCBSI3M M TIPEEMCTBEHHOCTH OOIIET0 W JOTOJHUTEIHLHOTO OOpa3oBaHWs B MIKOJIE U
BOCIIUTAHHUS B CEMbE, IS BBIABICHUS WHIUBUAYyaTbHOCTH peOEHKa. B mikome ydamuecs
MOJIy4aroT 00bEeM 3HAHMIA, ONIPE/ICIICHHBIN paMKaMH 00pa30BaTeIbHON MPOrPaMMBbI, KOHKPETHOMN
y4eOHOM JUCIUIUIMHBI. Pa3BUTHIO HWHTCIUICKTYaJbHOH OJApPEHHOCTH YYalIUXCS MOTYT
CIOCOOCTBOBATh 3aHATHS B CHCTEME BHEYPOYHOH BOCHHUTATEIBLHOM padOThI, OPraHW30BaHHOM
npu kabuHete Ouosoruu. [IpuMeHeHne UTPOBOM METOUKHU ISl Pa3BUTHS UHTCIICKTA MTO3BOJIUT
HIKOJIbHUKAM CaMOCTOSITENILHO MOJy4aTh OoJiee TiyOOKHe 3HAHHS MO OT/ACIbHBIM, HHTEPECHBIM
JUIST HUX TeMaM, JEMOHCTPUPOBATh MX B MHTEIUICKTYaJbHBIX COpPEBHOBaHMSX. HarparieHue:
OOIICMHTEIUICKTyalbHOS. [ eHeTHKa M3ydaeT MEXaHW3MbI HACIICACTBCHHOCTH W M3MEHYHBOCTH,
UMEHHO pa3BUTHEC TCHETUKU, MOJAKPCINICHHOS MOJICKYISPHO-TCHETUYECKUMH  METOIaMHU
WCCJICIOBAHMSI HACJICJICTBEHHOW OCHOBBI JKMBBIX OPraHU3MOB, W TIOCJICIHUE JIOCTIDKECHUS B
00J1aCTH TeHETHKH YCJIOBEKA U psla XO3SHCTBEHHO I[EHHBIX KUBOTHBIX U PACTEHUH MMO3BOJISIOT
Ha3BaTbh XXI| BeK «BEKOM OHOJIOTHM.

Kypc «3anumarenbHas T€HETHMKa» HMMeEET OOJIbLIYI0 NMPAKTUYECKYIO HAIPAaBJIEHHOCTD.
Pemenue 3ajau npouCXOAUT U HA CaMBIX INEPBBIX ATalax U3y4yeHHs IeHa (OCHOBHBIE METObI
NOJY4YEeHUsT U XapaKTepUCTHKU KadecTBa oOpasnoB JIHK, mpurogsex uisi MOJNEKyJIsSpHO-
TeHETUYECKOro aHanusa). lIpakTuueckoMy OCBOEHMIO IpeaMeTa CIOCOOCTBYET IOCTaHOBKA
IOPOCTEHIINX SKCIIEPUMEHTOB MO H3YYEHHIO KOMIUIEKca (epMEHTOB O€IKOB MOAM(DUKALUU
JIHK, oOecneunBaromux ClIOXKHEHIIME NpPOLECChl XpaHEHUs, Mepefauyd U pealu3aluu
HacJieCTBeHHOW uHpopManuu. J[aHHBI Kypc, pacmiupsii U JOMNOJIHAS 3HAHUS Yy4alluxcs o
0a30BBIX MOJIEKYJISIPHBIX MEXaHU3Max (PYHKIIMOHMUPOBAaHUS TE€HETHMUYECKOIo armapara, Oyner
CIocoOCTBOBATh YIIIyOJIGHHOMY NMOHMMAHMIO BCEX JAPYTUX pa3lesioB I'€HETHKH, BKIIOUas ee
COBPEMEHHBIE ACIIEKTHI.

Hopmarusnasi 6a3a opranu3aniy BHEYPOYHOM AeATEJIbHOCTH
Breypounast nesitenbHOCTB B 1-9-X Ki1accax opraHu3yercsi B COOTBETCTBHH C:
o OenepanbHbiM 3akoHOM «OO0 oOpasoBanuu B Poccuiickoit ®enepanum» ot 29.12.2012r.
Ne273-D3;
e ®denepabHBIM TOCYAPCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM OCHOBHOI'O OOILEro
oOpa3oBaHus (YTBEp)KICHHOTO MpHKazoM MuHHcTepcTBa oOpa3oBaHus Hayku Poccum ot
17.12.2010r. Nel897, 3aperucrpupoBanHoro B Munucrepcrse roctuuuu Poccnn 01.02.2011r.,
peructpaoHHblii Homep 19644); - caHUTapHO-IMHIEMHUOIOTHYECKHE MPABMIa U HOPMATHBBI
CanlluH 2.4.2.2821-10 (moctaHoBieHune [J1aBHOTO TOCYZapCTBEHHOTO CAHUTAPHOTO Bpada
Poccuiickoit  ¢eneparm ot 29.12.2010r. Nel89, 3apeructpupoBaHHOro B MUHHUCTEPCTBE
toctuniui Poccun 03.03.201 1., peructpannonsasiii Homep 19993);
+ OenepanbHble TpeOOBaHMS K 00pa30BATENbHBIM YUPEXKACHUSM B YaCTH MUHHMAJIbHON
OCHAIIIEHHOCTH Yy4eOHOro rmpoiiecca U 000pYyJOBaHMSI Y4YEOHBIX IOMEIIEHUN (yTBEpHKIECHBI
npuka3zoM MunoOpHayku Poccun ot 4 okts6pst 2010 r. Ne 986, 3apeructpupoBansl B MuHIOCTE
Poccuu 3 depans 2011 1., peructpanmonssiii Homep 19682);
» CanlluH 2.4.2. 2821 — 10 «CaHuTapHO-3IHIEMHOJIOIHYECKHEe TPEOOBaHUS K YCIOBUSAM U
opraHu3anu  oOy4eHHss B 00mIe00pa3oBaTEIbHBIX  YUPEKACHUAX»  (YTBEPIKICHBI
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IIOCTaHOBJICHHEM [JIaBHOrO rocy1apCTBEHHOIO caHuTapHoro Bpada Poccuiickoit denepanuu ot
29 nekabps 2010 r. Ne 189, zapeructpupoBansl B Mwuniocte Poccum 3 mapra 2011 r.,
peructpauroHHbId HOMep 19993); » CanutapHO-31MAEMHOIOIMYECKUE NPaBUa U HOPMAaTHUBbI
«CaHUTapHOSIIUAEMUOJIOTHYECKHE  TpeOOBaHMA K YUPEXKAEHUSAM  JIONOJIHUTEIBLHOrO
oOpazoBanuss ~ CanlluH  2.4.4.1251-03»  (yTBepkIeHbl  IOCTaHOBIEHHWEM  [J1aBHOrO
rocyIapcTBEHHOro canutapHoro Bpaya Poccuiickoii ®Denepanmu ot 3 ampens 2003 1. Ne
27 3apeructpupoBansl B Muntocte Poccun 27 mast 2003 r., peructpaiiioHHbI Homep 4594;

» OenepanbHble TPeOOBAHUSA K 0Opa30BaTEIbHBIM YUPEKACHUSAM B YAaCTH OXpaHbl 3/10POBbS
00yJaromuxcsi, BOCMUTAHHUKOB (YTBEpKACHBI Ipuka3zoM MuHoOpHayku Poccun ot 28 nexabps
2010 1. Ne 2106, 3apeructpupoBansl B Muntocte Poccun 2 deBpans 2011 r., peructpaiioOHHBINA
HoMmep 19676)

* [Tucemom JlenapramenTa oOiero oopazoBaHus MuHucTepcTsa oopazoBaHusi U Hayku Poccun
or 12.05.2011r. Ne03-296 «OO0 opraHu3anui BHEYPOYHOW JAEATEIBHOCTH NpPU BBEICHUU
(benepaabHOro rocy1apcTBEHHOro 00pa3oBaTEIbHOTO CTaHIapTa 00LIEro 0Opa3oBaHUAY;

* IIpuka3z MunoOpnayku P® ot 17.12.10r. Ne1897 06 yrBepxaenuu ®I'OC OOO; ¢ [Iucbmo
Munob6pHayku P®, ycranaBiuBaroliee MOpSAOK peaau3allMd BHEYPOUHOH AEATENIbHOCTH MpHU
BHE/IPEHUH 00Pa30BaTEbHBIX CTAHIAPTOB BTOPOTO MTOKOJICHHUS.

Ilesin Kypca BHeYypO4HOI AesiTeIbHOCTH ""3aHUMAaTe/IbHAas TeHeTHKa''
H3yuenue oannozo yuebnozo Kypca obecneuugaem:

1. VYcBoeHue OCHOBHBIX 0a30BbIX MOJOXKEHMH T'€HETHKH, SBUBLIMXCS IMPEIIOCHUIKOM
Pa3BUTHUS MOJIEKYJIIPHOM I'€HETHKH,

2. IloHuMaHue TOro, YTO BCE OCHOBHBbIE (PU3UOJIOIMYECKHE MPOSBICHUS KIETKU U
OpraHu3Ma HMEIOT B CBO€Hl OCHOBE MOJIEKYJISIPDHBIE IIPOLIECCHI HA YpPOBHE
TEHETUYECKOTO arapara.

3. ®opmupoBaHKE B3IIIAIA HA HACIEICTBEHHYIO OCHOBY OPTaHW3MOB KaK BO3HHKIIYIO B
xoJae JUIATEIbHON IBOJIIOLIMN CJIO>KHEUIITYIO CUCTEMY yIIpaBJICHHUS
KHU3HEACATCIIbHOCTH KIICTKH, CHOCO6HYIO TOYHO H 6I>ICTpO BOCITPOM3BOJUTHCA,
COXPAHATHh LEIOCTHOCTh M Pa3BUBATHCSA, YYTKO pearupysi Ha CHUTHAJbl BHEIIHEH
cpensl,

4. TloHMMaHuE CYIIHOCTH MOJIEKYJISPHO-TE€HETHUECKUX IPOLECCOB KIETKU U 3HaHHE
OCHOBHBIX HaHpaBJIeHI/Iﬁ IMPAKTUYCCKOIr0o NPHUMCHCHUA I[OCTI/I}KGHI/Iﬁ TeHETUYECKOM
HayKU,

5. ®opmupoBaHHEe MPEACTABICHUI O €IMHCTBE MPUPOJIbl, YHUBEPCATbHOCTH OCHOBHBIX
MOJIEKYJISIPHO-TEHETUYECKHUX MPOLIECCOB KU3HENEATENBHOCTH U POJIM T€HETUYECKOTO
anmnapara B 3BOJIIOLINH;

6. ®opmHpoBaHHE LEIOCTHOTO E€CTECTBEHHOHAYYHOTO MHUPOBO33PEHUS, DPa3BUTHE Y
ydamuxcsa HAaBBIKOB MMPUMCHCHUA IMOJIYYCHHBIX 3HAaHUH B HOCHGJIYIOHIeﬁ
00pa3oBaTeNbHON, HAYUHOU U MPAKTHUECKON JeSITeTbHOCTH.

OcHogHule 3a0auu:

1. Opwuenranus B cucTeMe MOPaJIbHBIX HOPM U IIEHHOCTEH: MPU3HAHUE BBHICOKOW IIEHHOCTH
JKU3HU BO BCEX €€ INPOSBICHUSAX, 3J0POBbS CBOECTO U IPYIUX JIOAEH; DKOJIOTHYECKOe
CO3HaHHE, BOCIUTaHHE JI0OBH K MPUPO/IE;

2. Pa3Butue mo3HaBaTeNbHBIX MOTHBOB, HalpaBJIEHHBIX Ha MOJY4Y€HHWE HOBOTO 3HAHHUS O
JKUBOW TIPHUPOJE, MMO3HABATEIBHBIX KAYECTB JINYHOCTH, CBSI3aHHBIX C YCBOCHHUEM OCHOB
HAYYHbIX 3HaHUH, OBJIAJCHHE METOJaMH HCCIIEIOBAaHUS NPUPOAbI, (OpMHUpOBaHHEM
MHTEIJICKTYaJIbHBIX YMEHUN;

3. Osnanenue KJIFOYEBBIMU KOMIIETEHTHOCTSIMM:: y4eOHO-T103HaBaTEIbHBIMH,
MH(POPMALMOHHBIMHU, LIEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATUBHBIMHU.



4. ®opmupoBaHHUE MO3HABATEIBHONW KYJIbTYpPbI, OCBAUBAEMOI B IPOLECCE [103HABATEIBHON
JESITEeIbHOCTH, W AICTETUYECKOM KyJIbTYpbl, Kak CIHOCOOHOCTH K 3MOLMOHAIBHO-
LIEHHOCTHOMY OTHOIIIEHHUIO K 00BbEKTaM KUBOU MPUPOIBIL.

Ob6ocHoBaHUeE BHIOOpA cOEpPKaHUS MPOrpaMMbl Kypca «3aHUMATEIbHAS TeHETHKA))

Ot0op conepxaHusi Kypca OCYHIECTBISUICS Ha OCHOBE psAga (PAaKTOB, CTUMYIHPYIOIIUX
pa3BUTHE Yy LIKOJIBHUKOB MO3HABATEJIbHBIX MHTEPECOB. 3aHATHUS HOCAT MPOOJIEMHBIA XapakTep
OJslarojaps MOCTAaHOBKE JIMCKYCCHOHHBIX BOIIPOCOB, Ha KOTOPBIE IO CHUX MOP HET OJAHO3HAYHBIX
OTBETOB. dopmupoBaHue COBPEMEHHOTO €CTEeCTBEHHOHAYYHOTO 9KOJIOTHYECKOT0
MHPOBO33pPCHU, AKTHUBHBIN Z[GSITGJIBHOCTHBIP'I moaxog K H3y4acMbIM HpOGJIeMaM AUKTYCT
MaKCHMaJlbHO BO3MOXXHOE MPAKTHUYECKOE OCBOCHHE METOJOJIOTMM COBPEMEHHON TE€HeTHKU U
OCHOBHBIX ee MeToquK. [Ipruem nocneanee 3(hPpeKTUBHEE BCETO OCYIIECTBISTH B XOJIE PEIICHUS
TeX WM UHBIX UCCIIEIOBATENbCKUX 3aa4 Pa3IMYHOTO YPOBHSI.

B conepxxanue Kypca OblI BKIIIOYEH psif BOIIPOCOB, KOTOPbIE MCCIEAYIOTCS B COBPEMEHHOM
HayKe U HIMPOKO OCBEIIAIOTCS B CPEACTBAX MacCcOBOW WH(OpManuu, Hampumep, MpoOIeMbl
KJIIOHUPOBAHMsI, IIOJYyYEHUS TPAHCTEHHBIX MpPOAYKTOB mnHTaHus, npoduiaktuka CIIN/]a,
pelIeHne SKOJIOTUYECKUX MPOOIeM METOIaMU TeHETUYECKON HHKEHEPUH.



Il. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS KYPCA BHEYPOYHOU
JAEATEJIBHOCTM - 9 KIIACC

1. JIuuHOCTHBIE

1. Camoorenka. OnenuBarb CUTYaIluu u MOCTYIKHU (LIeHHOCTHBIE
YCTaHOBKH);

2. OOBSCHATH CMBICH CBOMX OIICHOK, MOTHBOB, IleJiel (JMYHOCTHas camopediekcus,
CIIOCOOHOCTH K CAaMOPa3BUTHIO, MOTHBAIIHS K TIO3HAHUIO, yueOe);

3. CamoornpenensTbCs B AKU3HEHHBIX IIEHHOCTSX (Ha CJIOBaX) M MOCTYNaTh B COOTBETCTBUU
C HUMH, OTBeYasi 32 CBOM MOCTYNKH (JIMYHOCTHASI MO3UIHS, POCCUUCKASI U TPa)KIaHCKas
UJICHTUYHOCTD ).

2.®opMupOBaHME YHHBEPCAJBHBIX Y4eOHBIX JelCTBUIl (MeTanpeaMeTHbIe):

Pecynamusnvle pezynomamol

1. Ompenensate u GopMynUpoBaTh LETb AEATEIHHOCTH (IIOHATH CBOM HHTEPECHI, YBUIETh
npoOJemMy, 3a/ady, BbIpa3uTh €€ CIIOBECHO) Ha YPOKax, BHEYPOUHOH JESITEIbHOCTH,
YKU3HEHHBIX CUTYaIUsX;

2. CocraBusTh IUTAaH JIEHCTBUI 1O PEIICHUIO MPOOJIeMBI (3a1a4i) Ha YpOKaxX, BHEYPOUHOM
JESITENIbHOCTH, dKU3HEHHBIX CUTYaIUsX;

3. CoOTHOCHTPH Pe3yIbTaT CBOCH JCATCILHOCTH C LEIBI0 WM C 00pa3oM, MPeI0KECHHBIM
yUUTeNeM; IJIAaHUPYEMBIM PE3yIbTaTOM

4. CaMOCTOSITEIBHO OCYIIECTBIIATh JICHCTBUS MO peaM3allly TUTAHA JOCTHKCHHS IICIIH,
CBEpSISICh C PE3YIIBTATOM;

5. Ormenka pe3ynbTaToB CBOCH paboThl. BianeHne ocHOBaMU CaMOKOHTPOJIS, CAMOOIIEHKH,
OPUHITUS PEIIEHUH W  OCYIIECTBICHHUS OCO3HAHHOTO BbIOOpa B y4yeOHOH H
MMO3HABATEJIbHOW IESITEIbHOCTH.

Iloznasamenvhule pe3yromamol

1. CamocrosTenbHO npeanoiarate UHPOPMaLKIO, KOTOpask HyXKHa JUIsd 00y4eHus, oTouparthb

MCTOYHUKU MH(POPMALIUU CPEAU MPEATOKEHHBIX;

J10ObIBaTh HOBBIE 3HAHMSI U3 PA3JIMYHBIX UICTOUHUKOB Pa3IMYHBIMU CIIOCOOAMU;

3. IlepepabatsiBaTh MHPOpPMALMIO W3 OAHOW (GOPMBI B JAPYryro, BBIOMpaTh HambOoiee
ynoOnyo ¢opmy. IIpencraBnsate nHGOpMaIMIO B BUJIE TEKCTA, TaOJIUIbI, CXEMBI, B TOM
yucie ¢ nomornisio UKT;

4. TlepepabatbiBaTh HMH(pOpPMAIMIO Ui TOJYYEHUS HOBOTO pe3yibTaTra. AHAIU3UPOBATH,
CPaBHMBATh, PYNIHPOBATH Pa3INYHbIE OOBEKTHI, IBJICHUS, (DAKTHI;

5. VYmerp mnepenaBaTh COAEp)KaHHUE B C)KATOM, BBHIOOPOUYHOM MJIM Pa3BEpHYTOM BHJE,
IUTAHUPOBATh CBOIO PabOTy MO M3YYEHHUIO HE3HAKOMOI'0 MaTepuasa.

6. YuTtaTh pa3zIMyHYylO JMTEpaTypy, IOHHMMATh IPOYUTAHHOE, BIAJAETh HABBIKAMHU
CMBICJIOBOT'O YTEHHS.

N

Kommynuxamusnule pezynomamol

1. JIoHOCHUTH CBOIO MO3HUIIMIO IO APYTUX C MOMOIIBI0O MOHOJOTHYECKON W TUATOTHYECKON
peun C y4eTOM CBOMX YU4€OHBIX M )KU3HEHHBIX CUTYyal[Hil;

2. TloHumMaTh BO3MOXXHOCTH PA3IMYHBIX TOUEK 3PEHHUS Ha BOMPOC. YUUTHIBATH pPa3HbBIE
MHEHUS 1 YMETh 00OCHOBBIBaTh COOCTBEHHOE;

3. I[OFOBapI/IBaTBCSI C JIOJbMU, corﬂacyﬂ C HUMHU CBOH I/IHTepeCBI U B3rJAAbl, O TOT'O
qTOOBI caenarhb 4TO-TO coo0111a.



IIpenmeTHble pe3yJbTaTbl OCBOEHHSI MNPOrpaMMbl 5 KJjJacca MO  KaKAOMY
TeMaTH4YeCKOMY pa3jiely 110 YPOBHSIM:
Tema 1. Ilpeamer reHeruxku. Uctokn reHeTtuxku. OCHOBHBbIE pa3jiesibl TeHETUKH U MX
B3aUMOCBS3b.
Obyuarowuiicss Hayuumcs:
1. [aBaTh ompeneneHus MOHATUSAM «T€H», «TCHOTUID, «PEHOTUI», «KMYTAIL[UU».
2. OnuchIBaTh UCTOKU Pa3BUTHUS T€HETUKHU.
3. XapakTepu3oBaTh MECTO '€HETUKHU CPeld OMOIOTMYECKUX HAYK.
4. XapakTepu3oBaThb 3HAUEHHE TE€HETUKMU U1 pELIECHUS 3a7ad CeJNeKLIHUH, MEIULIHHBI,
OMOTEXHOJIOTHH, SKOJIOTUH.
5. HaspiBaThb MMEHa OTEUECTBEHHBIX YUYEHBIX, BHECHIMX BKJIaJl B Pa3BUTHE T'€HETUKH H
CEJICKIIMH.
Obyuarowuiics noay4um 03MONCHOCIb HAVYUMCA.
1. BbIABIATH B3aUMOCBSI3b TOCTHXKEHUIN T€HETHUKU U MPEIMETOB ObITa YENIOBEKA.
AHanM3upoBaTh 3a7a4u, CTOSLINE MEePE] YUCHBIMH - OMOJIOTaMHU.
CpaBHUBATh TEHETUYECKUE MTOHSATHSI.
DopMyTUPOBAThH BHIBOJ O 3HAUEHUU T'€HETHKU JJISl CENIEKIIUH.
OcBauBath crioco0bl 0hopMIIEHUS PE3YIHTATOB UCCIICTOBAHMUSL.
[TomryuaTs HaBBIKU padOTHI ¢ MUKPOCKOIIOM MPU U3YYEHUU FOTOBBIX MUKPOIIPETIapaToOB.
CobmroiaTe npaBuiia oopamieHus ¢ 1abopaTopHBIM 000PYIOBAaHHEM.
HabmtonaTe J€MOHCTpALIMIO OMBITOB YUUTENEM, aHATU3UPOBATh UX PE3YNbTAThI, ENaTh
BBIBO/IBI.
Tema 2. OcHOBHBbIe TIeHeTHYEeCKHE TEOPHH M HMX POJb B CTAHOBJIEHHMH M Pa3BUTHH
TeHeTHKH.
Obyyarowuiica Hayyumcs:
1. Hayuutcs naBarh ompeneneHusi MOHSATUSIM: «XPOMOCOMBI», «allIeNn», «TOMOJOTHYHbBIE
XPOMOCOMBD», «KJIETOYHBIA UKID», «KMHUTO3», «MEHO3.
Pa3znuyare MexaHM3Ma MUTO3a U MeH03a.
XapakTepHu30BaTh METO/IbI T€HETHKHU.
XapakTepHu30BaTh F€HETUKY MTOJIOBOTO Pa3MHOKECHHS.
Xapakrepus3oBarh 3akoHbI I'. Mennens.
OnwuceIBaTh MPABUIIO «IUCTOTHI TAMET» U €r0 LIUTOJOTHYECKOoe 000CHOBAHHUE.
XapakTepHu30BaTh TUIIBI U3MEHUNBOCTH OPraHU3MOB.
OOBSICHATH TUITBI B3aUMOJICHCTBUS TEHOB U UX MPOSBICHHUS.
OOBACHATH XpPOMOCOMHYIO TEOpHIO HaciencTBeHHOocTH T. Moprana.
10 XapakTepHu30BaTh FEHETUUECKYIO CYITHOCTh ME03a U KPOCCUHIOBEPA.
Obyyarowuiics NOIYUUM 8O3MONCHOCTb HAYYUMCA!
1. VYcranaBnuBaTh CBA3b MEXKIYy MEXaHH3MaMH MUTO3a M Mei03a U MaTepHaIbHONH OCHOBBI
KOMOWHATOPHOM N3MEHYUBOCTH.
CpaBHMBATh T€HETHKY MUKPOOPTaHU3MOB: ITPOTOTPOGHOCTH U ayKCOTPOPHOCTD.
YcTaHaBAMBAaTh CBSA3b MEXKIY KPOCCHHTOBEPOM M €0 OMOJIOTHYECKOH POJIBIO.
DuKCUPOBATH PE3yNIbTAThl HAOIIOIEHUH B TETPaiu, IPOBOJUTH aHATU3 POIOCIOBHBIX.
Hayuutbces BBISABIATH MPOOJIEMHBIE 30HBI B M3YUYEHHON T€ME U MPOEKTHPOBATH CIIOCOObI
MX BOCIIOJIHEHUS.
VYyacTBOBaTh B OOCYXIEHMH MPOOJEMHBIX BOINPOCOB TEMBI, apryMEHTHPOBATH CBOIO
TOYKY 3pEHMsI, OLICHMBATh CBOM JOCTHKEHUS M JOCTUKEHHS OJHOKIACCHUKOB I10
YCBOCHHIO Y4€OHOTO MaTepHaia.
Tema 3. MoJieKkyJIIpHbIC OCHOBbI HACJIECTBEHHOCTH.
Obyuarowuiics Hayuumcs.:
1. JlaBarh omnpezesieHus MOHITHUSIM «T€OPHS T€HA», «HYKICUHOBBIE KHUCIOTHD.
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6.

XapakTepu3oBaTh CyIIHOCTb, TOHKYIO CTPYKTYpY I'€Ha.

OOBSICHATH KOMIIJIEMEHTALIMOHHBIN aHAIIN3.

XapakrtepuzoBaTh onbITel @. ['puddura, A. Xepmu u M. Yeiiza. [IpaBuno Yapradda.
Pacno3naBate u xapaktepuzobath ctpoeHue JIHK u PHK

Paznuyath u 00BSACHATH OCHOBHBIE KJIACCHl OMOMOJIEKYI.

Obyuarowuiicsa noay4um 03MONCHOCIb HAVYUMCA.

1.
2.
3.

4.

AprymMeHTHpOBaTh B3aMMOCBSI3b F'€HA U HACJIEyeMOro IPU3HAaKa. .

Jloka3bpIBaTh KOHLEIIUIO «Te€H-(PEPMEHT.

VY4acTBOBaTh B OOCYXJACHHH MPOOJIEMHBIX BONPOCOB TEMbI, apryMEHTHUPOBATH CBOIO
TOYKY 3pEHHs], OIICHMBATh CBOM JIOCTHXKEHHUS M JOCTHUKECHHS OJHOKJIACCHHKOB I10
YCBOGHHUIO YUeOHOT0 MaTepHaia.

Jloka3bpIBaTh MOJIEKYJISIPHbIE OCHOBBI HYKJIEMHOBBIX KUCIIOT.

Tema 4. MoJuekyasipHass OpraHu3anmus TreHeTHYecKoro wmarepuana. CTpykrypa u
(pyHKUMOHUPOBAHHE XPOMOCOM.
Obyuarowuiica Hayuumcs.:

1.

no

5.

6.

JaBate  ompeneneHuss  HOHATUAM:  «3(PPEKT  MOJOKEHUA»,  «UHAKTUBALMS,
«HYKJIEOCOMBD».

XapakTepHu30BaTh EPBUYHYIO CTPYKTYPY HYKICHMHOBBIX KHCIIOT.

Boizensate cBszp ocobennocreit crpykrypsl JJHK u PHK ¢ ux Ouonmormyeckumu
GyHKUMAMU. AJbTepHAaTUBHbIE ABycnupaibHble cTpykTyphl JJHK u ux Ouonoruueckas
pOJIb.

XapakTepu3oBaTb JBa YpOBHs opranusanuu ynakoBku JIHK B xuBoi mnpupoge:
«CBOOO/IHAs» U HYKJICOIIPOTEUTHAS.

Ha3piBaTh IIEHTpOMEpHBIE M TEJIOMEpPHBIE YYAaCTKH XPOMOCOM M HMX OHMOJIOTMUYECKYIO
pOIIb..

XapakTepu30BaTh CTPYKTYpY I'eHa Ipu 3P PeKTe MOT0KEHHS.

Obyyarowuiics NOIYYUM 8O3MONCHOCTb HAYYUMCA!

1.

VYcraHaBnuBaTh  CBA3b  MEXAY  MOJEKYJSPHBIMM ~ MEXAaHU3MAMHM  KOIAMPOBAHUS
TeHETUYECKOM MH(OpPMAIMK U CYIIHOCTBIO TEHETHYECKOTO KO/Ia.

JokaszpiBate posib amantopHelx PHK u ammuoammn — TPHK-cunTeTes B Mexanusme
o0ecrneyeHns TOUHOCTH TeHETHYECKOT0 KoJa.

AHan3MpoBaTh MEXaHW3M (YHKIMOHMPOBAHUS THTAHTCKUX IOJIMTEHHBIX XPOMOCOM
CJIFOHHBIX JKeJe3 IPOo30(PHIIbL.

VY4yacTBOBaTh B OOCYXIEHUH MPOOJEMHBIX BONPOCOB TEMbI, apryMEHTHPOBATh CBOIO
TOYKY 3pCHHMs, OLEHHUBATb CBOM JOCTHXKCHMS M JOCTHUXKEHUS OJHOKIACCHUKOB II0
YCBOCHHUIO YUeOHOTO MaTepHaa.

Tema 5. MoaekyJaspHble MeXaHHM3Mbl peaTH3alMU HACAEACTBEHHOM HH@opMauuu u
olecreyeHue ee COXPaHHOCTH.
Obyuarowuiica Hayuumcs:

1.

gk wn

6.

XapakTepu30BaTh OEJIKOBBIE OJIMIOMEPHBIE KOMIUIEKCHI, 00ECHeunBaloIne MPOIECCH
XpaHEHMs, YMHOKEHHS U pealln3allii HacJIeCTBEHHOW HHpOpMalnu.

OnwuceiBats nepssle uccienoanus perummkanuu JJHK u packpeitue ee Mmexanusma.
OOBACHATH MOHATHE «PETLITUKOH.

XapakTepu3oBaTh IIPOLECC PEIUIMKALUU Y IIPOKAPUOT U DYKAPUOT.

HaspiBatps ¢pepmenTts perunkanuu JJHK-IHK-nonumepassl, Buasl JJHK-nonumepas.
XapakTepu30BaTh OCHOBHBIE 3Tanbl perunkanuu JJHK.

Obyuarowuiics noyyum 603MOACHOCMb HAYUUMCA:

1.

2.

OOBscHATH TpakTHueckoe 3HaueHue OoTkpeituss JHK-monmmepas, oOmactu ux
UCIIOJIb30BaHUs.
YcTaHaBIMBaTh CBSA3b MEXKAY CYIIHOCTBIO MYTAllUN U UX POJIBIO B 3BOJIIOLUU.



w

Ananu3upoBaTh Mexanu3Mbl penapanun JTHK.

VY4acTBOBaTh B OOCYXJACHHM MPOOJIEMHBIX BOIPOCOB TEMBI, apryMEHTHPOBATH CBOIO
TOYKY 3pEHHs], OIICHMBATh CBOM JIOCTHXKEHUS M JOCTHUKCHHS OJHOKJIACCHHUKOB I10
YCBOGHHUIO Y4eOHOT0 MaTepHaia.

Tema 6. MoJieky/JsipHbIe MEXaHU3MbI O00ecrieYeHUs] H3MEHYHBOCTH I'€HOMOB, HX KOHTPOJIb
U POJib B IBOJIIOIUH.
Obyuarowuiicss Hayyumcs:

1.

Rl AN

5.

JlaBaTh ompeneieHHs] TOHSATHUSM: «HECTAOMIBHOCTH TeHoMay, «lS -saemeHTh,
«TPAHCIO30HbI 0AKTEPHID», «alONTO3», «IETEPMUHAIIS», «TEHETHKA TTOBEICHUS).
XapakTepu30BaTh HH(EKIIMOHHBIE HHTPOHBI B FeHaX OakTepruodaros.

OOBSICHITH MOJIEKYJISIPHBIE MEXAHU3MbI TPAHCIIO3UIIMH, BU/IbI TPAHCIIOZUIUH.
XapakTepu30BaTh POJIb KIETOYHOIO S7pa B Pa3BUTHUH.

OnuceiBaTh paHHEee SMOPUOHAIBHOE PA3BUTHE APO30(UIIHI.

Obyyarowuiics NOIYUUM 803MONACHOCTb HAYYUMCA!

1.

3.

AHaJ'II/IBI/II)OBaTb MCXAaHU3MbI pPEryjiiiuu YaCTOTbl TPAHCIIO3UMIIMU Ha [PUMEpaAX
TPaHCIIO30HOB.

YyacTBOBaTh B 06Cy>KI[CHI/II/I HpO6HeMHHX BOIIPOCOB TEMbI, apryMmMmeHTHUPOBATHL CBOIO
TOYKY 3pCHUA, OLCHHBATL CBOU JOCTUKCHHUA W HOCTUKCHHA OIHOKIIACCHUKOB IIO
YCBOCHUTIO y‘IC6HOFO MaTcpHraia.

OOBSICHATH BIUSHUE T'€HOB Ha 6paque IIOBCACHUC, 6I/IOpI/ITMbI.

Tema 7. Mouieky/isipHasi FeHETHKA BUPYCOB, KaK 0¢000i ()OPMBI KNU3HH.
Obyuarowuiica Hayuumcs.:

1.

arLDN

6.

JlaBaTh ompezeiieHUE MOHATHAM: «BHUPYCBI», «BHPYCOJIOTHS», «HYKJICOIPOTEUI),
«Karcuy.

XapakTepru30BaTh IIPOLECC CTAHOBICHUSA BUPYCOJIOTMH KaK HAYKH.

OnwuceIBaTh TECOPUH MPOUCXOXKACHUS BUPYCOB M OOIIME IPUHIHUIIBI CTPOSHHS BUPYCOB.
OOBACHATH XUMUYECKHH COCTaB BUPYCOB M BUPYCHBIX HYKJIEOPOTEUI0B.
Xapaxrepusosars IHK- u PHK —coznepxaiune Bupycsl.

OnuceIBaTh OCHOBBI KJIacCU(UKALUN BUPYCOB.

Obyyarowuiics NOIYUUM 8O3MONCHOCTb HAYYUMCA!

1.

w

AHaIM3MpOBaTh OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJIEHCTBUS BUpYyca U MHUIMPYEMO
KIIETKH.

OOBACHATH CTPYKTYpPY BHUPYCOB KaK CJeJICTBUE (DYHKIMH BUPYCHOTO O€nKa, MPUHIIMII
caMOCOOPKH U €ro 3HaYeHHE.

CpaBHUBATh OCHOBHBIE CEMENCTBA BUPYCOB U UX BUBI.

VYyacTBOBaTh B OOCYXIEHMH MPOOJEMHBIX BOINPOCOB TEMBI, apryMEHTHPOBATH CBOIO
TOYKY 3pEHMsI, OLICHMBATh CBOM JOCTHKEHUS M JOCTHKEHMS OJHOKIACCHHKOB I10
YCBOCHHUIO YU€OHOTO MaTepHaia.

VYcraHaBnMBaTh CBSA3b MEXAY MEXAHU3MOM Pa3BUTHS U IYTSIMHU IPOHUKHOBEHUS BUpYycCa
CIIM/]a B opranusm uenoBeka.



I11. Conep:xanue yueOHOT0 NpeaMeTa

Cmpykmypa cooepicanust Kypca 6HEeYPOUHOU O0esimelbHOCmU « 3aHUMamenbHas ceHemukay 6 9
KAACcax:

KomnuectBo
Ne Tema
JacoB
1 [Ipeamer reneruku. Mictoku renetrku. OCHOBHBIE pa3ieibl 2
FeHETUKHU U UX B3aUMOCBS3b.
2 OCHOBHBIE TCHETUYECKHE TCOPUHU U UX POJIb B CTAHOBJICHUHU U 8
Pa3BUTUHU TCHETHKH.
3 MounekynspHble OCHOBBI HACJIEACTBEHHOCTH. 4
4 MonekynspHas opranu3aius FreHeTHIeCKOro MaTepuara. 6
Crtpykrypa 1 GyHKIMOHHPOBAHUE XPOMOCOM.
5 MonekynsipHble MEXaHU3MBbI pealli3allui HACIEICTBEHHOM 6
nHpOopMauu U 00ECIIeUeHUE €€ COXPaHHOCTH.
6 MosnekynspHble MEXaHU3MbI 00ECTIEYEHUsT N3MEHYUBOCTH 4
T€HOMOB, UX KOHTPOJIb U POJIb B ABOJIIOIUH.
7 MonekynsipHasi TeHETUKA BUPYCOB, Kak 0c000ii (hopmbl 4
JKH3HH.
Hroro 34
Conepxanue

Tema 1. Ilpenmer reHeruxku. Ucroku reHeruku. OCHOBHBbIEC pa3jesbl NeHETUKH W HX
B3aMMOCBS3b. (2 4) .

MecTto reHeTuKH cpeau Ouoornueckux Hayk. McToku reHeTuku. Poiab OTe4eCTBEHHBIX YyUEHBIX
B pa3Butuu reaetuku u cenekuuu (H. 1. Basunos, A. C. Cepebposckuii, H. K. Konbios, 1O. A.
Owmunyenko, C. C. YerBepukoB u 1p.). MecTo TreHEeTHMKH cpeau OMOJIOTMYECKHX HaykK.
3HaueHUEe TEHETHKHU MJs pPelIeHHs 3a/1ad CeJEeKIWUH, MEIUIMHBI, OMOTEXHOJOTHH, IKOJIOTHU.
[TonsiTus: reH, TeHOTHUI, (PEHOTHUI, MyTaIIHH.

Huckyccus na memol: «I'eHeTHKa B Hallel )u3HW», «Kakue mpeIMeTsl Hallero ObITa MoTydeHbl
C TMTIOMOUIBIO TEHETUKI.

Tema Ne2. OcHOBHbIE TeHeTHYeCKHE TEOPHH M UX POJib B CTAHOBJIEHWH M Pa3BUTHH
reHeTuku. (8 u).

OcHoOBHbIE TOHATHS TeHEeTUKH. CyIIHOCTh HACIEICTBEHHOCTH M HW3MEHYMBOCTH. ['€H Kak
€MHUIIA HACJICACTBEHHOCTH. AJUlenn Kak (opma CYIIECTBOBAHUS TEHOB. [ OMOJIOTHYHBIC
XPOMOCOMBI M UX paclpeaereHue npu AesieHnu KieTkd. Knetounslii ukia. Mexanus3m MuTo3a u
Mel03a Kak MaTepHabHOM OCHOBBI KOMOMHATOPHON HW3MEHUYMBOCTH. | €HETHKa TOJIOBOTO
pazMHoOkeHuss. opMbl B3aMMOOTHOIIIEHUH aiieneil. Metonsl reHeTuku. ['mOpumonornueckuit
aHanu3. [IpuHuunel HacaegoBaHUs U HaclencTBeHHOCTH 1o I'. Menaento. 3akonsl I'. Menaens:
eAnHOo00pa3us TUOPUIOB, PACIHICTICHUS, HE3aBHUCHUMOIO HacleAoBaHUsA. [IpaBUIO «UHCTOTHD)
rametr. lluromormyeckoe oOocHOBaHWE TmpaBwia. Poidb B IBONIONUMKM KOMOWHATOPHOMU

9



u3MeHunBOCTH. OTKJIOHEHUST OT MEHJEIEeBCKOro HaciemoBaHus. HaciemoBanue mpu
B3aMMOJICHCTBUM reHOB. THUIIbI B3aMMOJAEUCTBUSA I€HOB U UX IpPOsBIEHUS. [ eHeTHKa deloBeKa.
['eneanoruveckuii 1 OIM3HEOBBIN METOIbI. AHATIM3 POJIOCTIOBHBIX. KpuTHKa €BreHUKH.
Jlabopamopnas paboma Nel «Cocmasnenue u anaius pooocio8HbIX ).

Jlabopamopnas paboma Ne2 « Pewenue 3a0au no | 3axony Menoensy.

Jlabopamopnas paboma Ne3 « Pewenue 3aoau no |l sakony Menoensny.

Jlabopamopnas paboma Ned « Pewenue 3a0au no |l saxony Menoensy

Tema 3. MoJieKyJIsipHbI€ OCHOBBI HACJEACTBEHHOCTH. (4 u).

Teopus rena. OmnpeneneHue, CyIHOCTb, TOHKAs CTPYKTypa reHa. JlokazarenabcTBa IEIMMOCTH
reHa. B3amMocCBsA3p TIeHa M HaclelyeMOoro IpU3HaKa: JI0Ka3aTelIbCTBA KOHLEMIMU «IEH-
dbepmenty», padorel k. bumia u O. Taryma ¢ xneOHOU TuieceHbl0. KoMIuieMeHTaIMOHHBIH
aHanu3. lluc-tpanc-tect. M3yueHue TOHKOW CTpyKTypel TeHa B pabortax C. beHnsepa.
MonekygpHble  OCHOBBI ~ HACJIEACTBEHHOCTH.  JlOKa3aTenbCTBO  TIE€HETUYECKOM  pOJM
HYKJIEUHOBBIX KUCIOT. OnbiTel @. ['puddura. Jxcnepument A. Xepmu u M. Yeis. [IpaBuno
Uapradda. Pentrenoctpykrypubni anamu3 JIHK. JIBoiiHas crumpams Yorcona — Kpuka.
LlenTpanpHas JorMa  MOJEKYIsApHOW  reHeTUKd. (OCHOBHBIE  KIAcChl  OMOMOJIEKYI,
00eCreYnBArOIINX PEATU3AIUI0 TCHETUYCCKOW HH(OPMAIIHH.

Tema 4. MoJiekyJIipHAasi OPraHU3alMA TreHeTHYecKoro marepuana. CTpykrypa u
(pyHKIMOHMpPOBaHHEe XPOMOCOM. (6 ).

[TepBruyHas CTpyKTypa HYKJIEHHOBBIX KHCIOT. CBs3b ocobeHHocTel ctpykTypsl JJHK n PHK ¢
ux OuosorndeckuMu (DyHKIHMSAMHU. AJBTEPHATUBHBIC IBycnupaibHble cTpykTypbl JHK m mx
Ouosnoruveckas pojib. BiusHHe cynepcnupaniu3aliyd Ha CTPYKTYpYy [IBOMHOW cHUpau.
OcoOeHHOCTH OpraHU3alMy HacJeACTBEHHOIO MaTepuaia MpoKapuoT U 3yKapuoT. CylHOCTb
teopun 06 PHK — mwmpe, ee sBomtonmoHHoe W Ouosnoruyeckoe 3HaueHue. CTpykTypa u
¢GbyHKIIMOHMpOBaHHE XpoMocoM. JIBa ypoBHs opranusanuu ynakoBku JIHK B xuBoil npupone:
«cBOOO/MHAs» (BUpPYCHI, OaKTepUM) M HYKJIEONpoTeuaHas (BBICIIME OpraHu3Mbl) (HOPMBIL.
Crpykrypa xpomatuHa. CTpykTypHass OpraHumsaiusi TE€HEeTHYeCKOro MaTepuaiga B
IYKapHOTHUECKUX KieTKax. MeTadas3Hble XpoMocOMbl. PerynsTopHble O€nKH XpOoMaTHHa.
CtpykTypa akTUBHOTO XpomaTuHa. LleHTpoMepHbIe U TEJIOMEpHBIE YYacCTKH XPOMOCOM U HX
6uonornyeckas poib. Ilpakrnyeckue mnocaenctsust otkpbiTus JIHK. Crpykrypa reHa mpu
s dexTe mooKEHUsI.

Tema 5. MosekyJsipHble MeXaHHU3MbI peaTH3alMU HACHAEACTBEeHHON WHopmanuu u
odecrneueHue ee COXpaHHocTH. (6 4.).

MonexkynsipHble  MEXaHM3Mbl ~ peaJiM3allid  HACJIeACTBEHHOW wuHpopMmanmu. benkoBbie
OJINTOMEPHBIE KOMIUIEKCHI, 00€CIIeYNBAIOIINE MPOLIECCHl XPAHEHUS, YMHOXEHHUS U pealu3aluu
HacieacTBeHHOW wHpopmaruu. IlepBole uccnenoBanus pernkanuu JIHK u packpeitue ee
Mmexanusma; Bkiag A. KopuOepra. [lonmykoncepBatuBHbIl Mexanu3m perukanuu JTHK (ombiT
Mesenbcona u Crans). Ilonstue penmkona. PermmkamuonHas Bwika. Perumkamus y
npokapuor u sykapuotT. Depmentel perukanuu JHK JIHK-nomumepassl. Buasr JIHK-
nojauMepas M ux xapakrtepuctuka. OcHoBHbIe dTanbl permkanuud JJHK u ux xapakrepucTtuka.
O®parmentsl  Okazaku. Pasnmnumga MexaHu3sMoOB perummkanuu  pasinudbix  nenet  JIHK.
[Ipaktnueckoe 3nHaueHue oTkpbiTHs JHK-mommmepas, o0nactu WX  HCIONB30BaHUSA.
MonekynspHble MeXaHW3Mbl MyTauuid M penapanuil Mytuposasmmx neneit JIHK. CymHocTts
MyTalui U UX poiib B 3BotoNMHU. Knaccudukanus myrauuii. MyTanuy, BOSHUKIINE B IIpOIECcCe
perummkannu JIHK. I'ensl - myratopsl. MHAynupoBaHHBIM MyTareHe3. MexaHnu3Msbl pernapanun
JHK. Penaparmonneie cuctemsl. CBeTOBas penapanusi.

Tema 6. MoJiekyJjisipHbIe MeXaHM3MbI O0ecnieYeHHsl ”3MEHYMBOCTH F€eHOMOB, HX KOHTPOJIb
U PoJib B IBOJIOIMH. (4 4.)

HecrabunpHOCTh TeHOMa. MOOWIIBHBICE TEHETHMYECKHE JJIEMEHThI MHUKPOOpPraHu3MoB. |S-
9JIEMEHTHl M TPAHCTIO30HBI OakTepuil. MHQEKIMOHHbIE WHTPOHBI B T'eHax OaKTepuoQaros.
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MonekynspHble ~ MEXaHM3Mbl  TPAHCIO3WLIMH.  PennukaTMBHAasE W HEpEIUIMKaTUBHAs
TpaHCHO3ULUs. ['OpU30HTANIBHBIN IEPEHOC TEHOB U €r0 POJIb B 3BOJIIOLIMM MPOKAPUOT. ['eHeTnka
pa3BuTusA. Ponp KIeTOYHOro siapa B pa3sBUTUM. TOTUIOTEHTHOCTh reHoma. [lerepmuHanus.
Pannee smOpuoHanbHOE pa3BuTHE Apo30Quiibl. ['OMONIOTHsS reHOB, KOHTPOJIHPYIOIIUX PaHHEEe
pa3Butue. Anonrto3. ['eneTrka nosenenus. I'enetuka noseaeHus apo30duibl. ['eHbl 3puTenbHOn
cuctembl. OyHKIUSA 000HSHUSA. ['€HbI, KOHTPOIUPYIOLIKE CIIOCOOHOCTU K 00yueHuro. bpaunoe
MIOBEJICHUE.

Tema 7. MoJiekyJjisipHasi TeHeTHKA BUPYCOB, Kak 0000 (popMbl :xku3HU (4 4.).

Bupycel. CraHoBieHHME BUPYCOJIOTMM Kak Hayku. Mcropust OTKpeITHs BHUpycoB. Teopuu
MPOUCXOXKACHU BUpYycoB. OOIIMe MPUHIMIIBI CTPOCHUE BUPYCOB. BUpYyCHBIN HyKIIEONpOTEn]
Kak Qopma coxpaHeHHs HMH(PEKIMOHHOTO Hayala — MOJEKYJIbl HYKJICMHOBOM KHCIIOTHL
XUMHYECKUN cOCTaB BUPYCOB M BHUpycCHbIX HykJeonpoTeunnoB. JIHK - u PHK-conepxkamniue
BUpychl. OcHOBBI Kiaccupukamuu BUPycoB. OCHOBHbBIE 3aKOHOMEPHOCTH B3aHMMOJCHCTBUS
BUpYyca U MHPUIUPYEMOW KIETKU. THIBI BUPYCHBIX HYKJIIEMHOBBIX KUCIOT. CTPYKTypa BUPYCOB
Kak cieactBue GyHKIUU BUpycHoro Oenka. [Tpunnun camocOopku u ero 3HaueHue. OCHOBHbBIE
ceMelcTBa M BUAbBl BUPYCOB. Bupycel remarura, rpunmna v ux 3HadeHue. Bupyc CIIW/la:
cTpoeHue, Ouonorus, TMyTH TPOHUKHOBEHUS, MEXaHU3M  Pa3BUTHUS, MEPCIEKTUBbI
pacrnpocTpaHeHUs], MEpPbI MPOQPHUIAKTUKHI U CIIOCOOBI JICUSHHUSI.

Hepeqeﬂb TEMATHYCCKUX U UTOTOBbLIX KOHTPOJbHBIX paﬁoT

Ne Tema Bun ®opma
1] Tlpenmet renetuku. Mcroku Bxonnoit Kpartkoe cobecenoBanue.
reHeTuku. OCHOBHBIE KOHTPOJIb
pas3zenbl TEHETUKU U UX Temarnueckuit TeopeTnyeckuit 3auet
B3aUMOCBSI3b. KOHTPOJIb
2|  OCHOBHBIC TCHETHYECKHE Temarnueckuit TectupoBanue,
TEOPUU U UX POJIb B KOHTpPOJIb nmabopaTopHbIe PaOOTHI
CTAHOBJICHUU U Pa3BUTHUH
TE€HETHKH.
3]  MornexyssipHbIE OCHOBEI Temarnueckui TectupoBanue
HACJIEICTBEHHOCTH. KOHTPOJIb
4| MonekynsipHasi OpraHu3anus Temarnueckuit TectupoBanue
TEHETUYECKOT0 MaTepuania. KOHTPOJIb
Crpykrypa n
(YHKITMOHUPOBAHHE
XPOMOCOM.
5/ MonekyssipHbIe MEXaHH3MBI Temarnueckui TectupoBanue
peanu3anyu HacJIeICTBEHHOU KOHTPOJIb
nH(popManuu u obecrieueHue
€€ COXpPaHHOCTH.
6/ MosekyssipHbIe MEXaHH3MbI TemaTnuecknii TectupoBanue
o0ecrieueHnsT N3MEHUYUBOCTH KOHTPOJIb
T€HOMOB, UX KOHTPOJIb U POJIb
B BOJIIOLIUH.
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7/  MonekynspHasi TeHETHKA Temarnuecknii TectupoBanue
BUPYCOB, Kak 0c000! (OpMBI KOHTPOJIb
JKUA3HU.
8, Utoroserit Htoroseie oiummnuabl, yuacTue B
KOHTPOJIb koH(pepeHnusx. MToropas
KOHTpPOJIbHAsI paboTa.

VI. TEMATHYECKOE IINTAHUPOBAHUE

Tema

Kon-
BO
4acoB

XapaKkTepUCTHKA IeSITEIILHOCTH
00yJaronuxcs

YV

MO3HAB | KOMMYH

JIMYHOC | peryJsiT
aTeJIbH | MKaTUB

THBIC HBHBbIC
bl¢ HbIE

[Ipeamer
TCHCTUKU.
Uctoku
FE€HETHUKHU.
OcHOBHEBIE
pasnuens
FEHETUKU H
HX
B3aMMOCBSI3
b.

KomnexktuBHas padoTa 1o mOCTaHOBKE yueOHOM 3a/1a4n Ha
OCHOBE COOTHECEHHUS TOT'0, YTO YK€ U3BECTHO U YCBOCHO, U
TOr0, 4YTO €II€ HEW3BECTHO; CaMOCTOSTENbHBI IOMCK
(hOpMyJIMPOBOK OCHOBHBIX ompeaencHuid; [loaroroska
coo011IeHNs Ha TeMbl «] 'eHeTHKa B HallleH XKu3Hm», «Kakue
OpeaMeThl Hamero OblTa IONy4YeHbl C  IOMOUIBIO
TCHETHKHN»; KOJJICKTHBHAs paboTa MO MPOCKTHPOBAHHIO
T QepeHIIMPOBAHHOTO JOMAITHETO 3aIaHHs, TOCTPOCHHUE
2 aIropuT™Ma JAEUCTBH; TpPYNIIOBOE ONKCAaHHE METOJO0B
W3yYeHHsS  TEHETHKH,  KOJUIEKTHBHOE  OOCYKICHHUE
QITOPUTMAa  BBINIOJHEHUS  J1a0OpaTOpHOH  PabOTHI;
CaMOCTOSITEIIbHOE orpenesieHue Ha3HaYeHUs
YBEJIUYUTENbHBIX NPUOOPOB; KOJUIEKTUBHOE COCTABJICHHUE
aIropuTMa HcrpasieHus omubok. [lapHoe BBITIONHEHHE
nmaboparopHoit pabotel.  WuamBumyameHas paboTa C
TEKCTOM Y4eOHHKA, CXeMaMHd W  WUIIOCTPALMAMH 10
ONPEAEIICHUI0 OCHOBHBIX TTOHSATHUH.

1,23 1,23

OcHOBHBIE
TCHCTUYCCK
He TEOpHUU U

HX POJIb B
CTAaHOBJICHHU

Hunu
pa3BUTHHA

TCHCTUKH.

Pabora no onpesienieHuIO €U 3aHATHS; TPYIIIOBas paboTa
[0 YCTAaHOBJICHHUIO CBSI3M MEXAY Ba)XHBIMU TOHSATHIMH
ypoka; paboTa ¢ TEKCTOM Yy4eOHHKa, CXeMaMH |
WUTIOCTPALUSAMU 110 ONPEJCIICHUI0 OCHOBHBIX TOHATHI
ypoka. I'pymmoBas paboTa o u3y4eHHI0 OCHOBHEIX 3TAIlOB
MUTO32 ¥ MEHO03a; IOCTPOCHUS JIOTMYECKUX ILernei
paccyXaeHus; WHAWBHAyalbHas pabota 1O BEIOOpPY
JIOMAIITHETO 3a7aHus, IPEJI0KEHHOTO yunTeneM. Pabora B
napax I10 aHaJIM3y W OICHHBAHUIO MH(POPMAIIMH O 3aKOHAX
I Mengensa, BBIIOIHEHUE MPAKTUYECKUX 3aJaHUM,
8 COCTaBJICHHE KPOCCBOpAA C WCIOJIL30BAHMEM MaTepuaja
y4eOHHKa; PElCH3UPOBaHNE COOOIEHUI OIHOKIIACCHUKOB.
['pymnmoBast nesATeNbHOCTH 110 MPOBEICHUIO HAOIIOACHUN H
(MKCcHpOBaHWE WX PE3yNbTaTOB BO BpeMs JabopaTopHOU
pabotel. Pabora ¢ TeKCTOM — H3Yy4YE€HHE COJACPIKaHHUS
naparpada y4yeOHUKa, €ero CTPYKTYPUPOBAaHUE, pa3jclicHHe
Ha CMBICIIOBbIE OJIOKH, CpaBHEHHE OHOJOTHYECKUX
00BEKTOB TIO 3aJaHHBIM KpUTepusM. Pabora B mapax 1o
QITOPUTMY «BOTIPOC-0TBEeT». KoJUIeKTHBHOE 00CYKICHHE
noMarnHero 3amaHusi.  CaMOCTOSITETbHOE — OIICHUBAHUE
JOCTUTHYTBIX PE3yNbTaTOB, WHAWBHAyaJbHas paboTa IO

1! 2! 3! 4! 1! 2131

1,2,3 1,23
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(hMKCUPOBAHUIO COOCTBEHHBIX 3aTPyIHCHUN, OTIPEICIICHUIO
MPUYUH BO3HUKHOBCHUS 3TUX 3aTPyIHCHUH, MOUCK IMYTH
yCTpaHCHHS 3aTPYTHCHHIA.

NnpguBunyansHas paboTta € TEKCTOM — MOCTPOEHHE
peYeBBIX  BBICKAa3bIBAHWN B JAHMAJNIOTe;  TPYIIIOBAs
JESATSILHOCTD 10 OLIEHUBAHUIO PAOOTHI IO MPEATI0KCHHBIM

yuntenem Kpurtepusim. IlomroroBka cooOmeHuit o
Mounexysp OTKPBITUAX TeHa. KoimektnBHas Oecena 1Mo OmmpeeICHHIO
HBIE pOJNM  HYKJICHHOBBIX KHCJIOT B JKU3HH OpPraHU3MOB,
OCHOBBI rpynmnoBas paboTta IO  YCTAHOBJICHHIO  INPHYMHHO- 123 1,2,3,4, 11,23, 123
HaCJIeICTBE CIIEICTBeHHOW cBsi3eil 3aBucumoctu crpoernst JJHK u ee| " 5 4,5 T
HHOCTIL ¢bynkumsax. [TocTpoeHue JTOTHYECKUX LENed pacCysKaeHHs
0 BiMsHMM (AKTOPOB HA PACTCHUS;, BBINOJHECHHE
TBOPUYECKHX W HMHTEPAKTUBHBIX 3amaHuii. CocTraBlieHHE
KpPOCCBOp/Ia C HCIIONBb30BaHMEM MaTepHana maparpada;
KOJUISKTHBHasi Oecefa ¢ PpelCH3UPOBaHHEM OTBETOB
OJTHOKJIACCHHKOB.
CamocrosTenbHasi paboTa 1Mo ONpPEIETICHUIO LENH YPOKa;
Mounexymsp pabora ¢ OwonOrMYecKHMMH TepMUHAMH. KoiekTuBHOE
Has BBIITOJTHEHUE 332[3HI/II>1, MPEAIOKCHHBIX YUUTECIICM,
OpraHu3anu MOCTPOCHHE  aJrOpUTMa  JICHCTBUH,  BBINIOJIHCHHUE
s TBOPUYECKHX ¥ WHTEPAKTUBHBIX 3aIaHUI; COCTaBICHUE
TeHETUYECK KPOCCBOp/Ia C HCIIOJb30BAaHWEM Marepuaia mnaparpada.
oro WnnuBupyanbHas paboTa ¢ TEKCOM — IIOCTPOCHUE PEUEBBIX 123 1,2,3,4, 11,23, 123
MarepHana. BBICKAa3bIBaHWH B yCTHOM W NHMCbMEHHOW (opme;| 5 4,5 T
CrpykTypa MOCTPOSHHE JIOTHYECKHUX IIeTel pacCy X IeHUs O IIEHHOCTH
" pa3HoO00Opa3usi JKUBOIO MHpA; TPYIIOBOE OICHUBAHUE
(bYHKIMOHU JTOCTUTHYTBIX pe3yibraroB. CamMoaHalM3 M CaMOOLIEHKa
poBaHKe o0pa3oBaTeNbHBIX  JOCTW)KEHHH 1O  WTOraM  ToOja;
XpOMOCOM. WHAWBUAyalbHass paboTa 1Mo BBEIOOPY TEMBI MPOEKTHOM
paboTHL
Monekyisip
HBIE CamocrosTenbHasi paboTa 1Mo ONpPEICTICHUIO LENN YPOKa;
MEXaHU3MBbI pabora ¢ TepmuHaMHu. KoOJUIEeKTHBHOE BBITIOJHEHHUE
peanusarun 3aJaHMH,  TPEAJOKEHHBIX  YYHMTEJIEM,  IIOCTPOEHUE
HACIICICTBE aJropurMa JCHUCTBHH, . BBIIIOJTHCHUC TBOPUYCCKUX u
. MHTEPAaKTHBHBIX 33/IaHUH; COCTAaBICHHWE KPOCCBOpAA C
HHOI
MCTIONb30BAHUEM MaTepuana naparpada. MHansuiyanbhas (1 o o 1,2,3,4,11,2,3, 123
nHpopMaiu paboTa ¢ TEKCOM — IMOCTPOCHHE PEUEBBIX BHICKA3bIBAHUMN B| = 5 4,5 T
nu YCTHOM M NHUCBMEHHOW (hopMe; TPYNIIOBOE OLICHUBAHHUE
obecrneueHn JTOCTUTHYTBIX pe3yibraroB. CamMoaHalM3 M CaMOOLICHKA
eee oOpa3oBaTelbHBIX  JOCTW)KEHHH TIO0  HUTOTaM  TOja;
COXPAHHOCT WHIVBHIyallbHas paboTa 1O BBHIOOPY TEMBI HPOEKTHOM
- paboThI.
Monekys Pabora 1o onpezneneHuo Ly 3aHsATHs; TPyNoBas padboTta
pHLIe 0 YCTAHOBJICHHUIO CBA3KW MCKAY BaXXHBIMHU IOHATHUAMHA
MEXAHIBM ypoka; paboTra C TEKCTOM y4YeOHWKa, CXEMaMH u
o WLTIOCTPALMAMH 110 ONPECNICHUI0 OCHOBHBIX MOHATHI| g 5 o 1,2,3,4, 11,23, 1,2.3
ypoka. ['pymnmoBast paboTta 1o U3y4eHHI0 OCHOBHBIX ITAIlOB 5 4,5
obecrieven TCHETUKH TOBEJICHUS; IOCTPOCHMS JIOTHYECKHX IeTeH
ui paccyXIeHusl; WHIMBUAYyaldbHas paboTra 1O BBIOOPY
U3MEHYNBO JOMAIIHEro 3aJaHusl, MPeI0KEHHOro yunTteneM. Pabora B
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CcTH napax 1o aHajlu3y U OIICHUBaHHIO WH(OpMAIMK O 3aKOHAX
FEHOMOB, I Mennens, BBINOJIHEHWE MPAKTHYCCKUX 3aJIaHUH,
X COCTaBJICHHE KPOCCBOpJA C HCIOJb30BAaHHEM Marepuana
KOHTDOIE y4eOHHUKA; peleH3upOBaHNe COOOIIEHUI OTHOKIIACCHUKOB.
p ['pynmoBasi IesITeIbHOCTD 110 MPOBEJICHUIO HAOMIOJICHHI |
1 poJib B (UKCHpOBaHUE WX PE3yJbTATOB BO BpeMs JIaDOpPaTOPHOI
SBOJIFOLNH. pabotel. PaboTa ¢ TEKCTOM — HW3ydYCHHE COJCpKAHUS
naparpada ydeOHHKa, €r0 CTPYKTYPHPOBaHUE, pa3ielicHIe
Ha CMBICJIOBBIC OJIOKH, CpaBHCHHE OHOJIOTHYECKUX
00BEKTOB 1O 3aJaHHBIM KpHTEepusM. Pabora B mapax mo
AITOPUTMY «BOIIPOC-0TBEeTY». KoJeKkTHBHOE 00CYXIeHHE
nomamnHero 3afgaHusi. CaMOCTOSITENbHOE OLIEHHBaHHUE
JOCTUTHYTBIX PE3yJbTAaTOB; MHIMBUAYyajJbHas pabora Mo
(hMKCHPOBaHWIO COOCTBEHHBIX 3aTPYAHEHNHN, OMIPEIEIEHUIO
[IPUYMH BO3HUKHOBEHMSI ITHX 3aTPYJHEHUH, IOUCK ITyTH
YCTpaHEHHUs 3aTPyAHCHUI.
KomnextuBHas paboTa 1o MOCTaHOBKE yueOHOM 3a/1a4n Ha
OCHOBE COOTHECEHHUS TOTO, UTO YK€ U3BECTHO M YCBOCHO, U
Monekyis TOrO, YTO CIIe HEM3BECTHO; CAMOCTOSTENIBHBIH MOUCK
pHas (OpMYITHPOBOK OCHOBHBIX OMNpEACTICHUH; KOJUIEKTUBHAS
reHeTHKa pabota 1O MPOEKTHpOBaHUIO AH(PEepEeHIIPOBAHHOTO
JIOMAIITHETO 3aJ[aHus; TOCTPOCHUE AITOPUTMA JICHCTBHIA;
BUPYCOB,
KaK rpynmnoBo€ OINHCAHUC METOJ0B HU3YUYCHUA TCHETUKU, 1.2 3 11 21 31 41 11 21 31 1.2 3
Soi KOJUIEKTUBHOE ~ OOCY’KIECHHE aJroput™Ma BbIMOAHeHWs | |5 4,5 T
ocooon mabopaTopHO pabOTHI; CaMOCTOATENBHOE OIpPEaeICHUE
opmbl Ha3HAUCHHS YBEIMYUTEIbHBIX MPUOOPOB; KOJIICKTHBHOE
JKU3HU. COCTaBIICHHE ANTOpPHTMa HCIpaBieHus omwubok. [lapHoe
BBIMOJIHEHHE JlabopaTopHoW paboThl. MHaWBUAyaTbHAs
pabota c TeKCTOM y4eOHHKA, CXeMaMH ¥ WILTIOCTPAIUSIMH
10 ONPEAEIICHUI0 OCHOBHBIX TTOHSATHUH.
KanennapHo-reMaTuieckoe NJIaHMPOBaHUE
DopMbI Jata npoBeeHus
OpraHu3aluu
No o
= TeMma VpoKa 3aHSITUA
n/m yp
ypoUHa | HEYp [nan ®dakT
Py OoYHast
1 | IIpenmer reneruku. MIcTOKM TeHETUKH +
2 | Ponb oTeuecTBEHHBIX YYEHBIX B PA3BUTHU +
TE€HETUKHU U CEJICKIUH.
3 | OCHOBHBIC MMOHATHUS TEHETUKNA. METO bl TCHETHKH. +
4 | Knerounslit Mexanu3m. Muto3. Meiio3 +
5 | IIpaBmiio «uaucToThI» TameT. 3akoHbl ['. Menpaens. +
6 | Tumbl B3aUMOACHCTBUS TCHOB M UX TTPOSIBICHUS +
7 |JlaGopartopnas pabora Nel «CocraBienue wu| +

14




AHAJIN3 POAOCIOBHBIX».

8 |JlabopatopHas pabora Ne2 «Pemenue 3amauy 1o |
3aKOHYy MeHzers.

9 |JlabopatopHas pabora Ne3 «Pemenue 3amgau mno |l
3aKOHYy MeHzersy».

10 |JIabGoparopnas pabora Ned «Pemenue 3agad mo ||
3aKkoHy MeHners»

11 | Teopus reHa.

12 | B3auMocCBs3b reHa U HacjleyeMoro mpu3Haka.

13 | Pentrenocrpykrypusiii anamms JJHK.

14 | JIBoiiHas crimpainb YorcoHa-Kpuka.

15 | IlepBuyHas cTpyKTypa HYKJICHHOBBIX KHCIIOT.

16 | OcoOGeHHOCTH OpPTaHU3AIUH HACIIEICTBEHHOTO
MaTepuaia MpoKapuoT U FyKapuoT.

17 | Crpyxrypa 1 pyHKIMOHUPOBAHUE XPOMOCOM.

18 | Crpykrypa rena npu 3¢ dekre monoKeHus.

19 | MuakTuBanus reHa. Y poBHU HHAKTUBAIIUH.

20 |Crenenn yknanku JJTHK.

21 | Permmukarnus. Permnkon. Permmkannonsas
«BUJTKA

22 |Ilpaktuueckoe 3Hauenne JJHK-nmonmumepas.

23 | Myramuu. Knaccudukamust MmyTammii.

24 | Penapanus. Bumsr pemaparumu.

25 | Ponb mporieccoB penapaiyy B dBOJIOLNHN KU3HU
Ha 3emIie.

26 | Tpanckpumnuus u 6uocunre3 PHK.

27 |HectaOUIbHOCTH TeHOMA.

28 | MudexnuoHHbIe HHTPOHBI B TeéHaX
6axTeprodaros.

29 | lerepmuHanus. ATONTO3.

30 |Teneruka moBeneHUS.

31 |Ctpoenue W KIaccH(pHUKAIUSI BUPYCOB.

32 | CtpyKTypa BUPYCOB.

33 | OcHOBHBIE CEMEICTBA U BUJIBI BUPYCOB.

34 | O6o6maromuit ypok
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Heypounas ¢hopma 3aHATUI TpeTyCMaTPUBAET MPOEKTHYIO, UCCIEI0BATEIbCKYIO 1€ATEIbHOCTD
Y HEeTPAJUIIMOHHBIE BUJbI YPOKOB.

agrwnE

©w

MarepuajibHO — TEXHHYECKOe o0ecriedeHue

bubnuoTeunsiii GoH (KHUTOIIEUATHAS TTPOTYKITHS)
[TewaTHbIe TOCOOUS: TAOIUIIBI IO TEHETHKE
DKpaHHO-3BYKOBBIC MTOCOOUS (BUIACOPUITHMBI)
TpancniapanTsl
TexHuueckue cpeacTBa 00y4eHHUs:
® KOMIBIOTEP MYJIbTUMEIUIHBII MaKeTOM MPHUKIAAHBIX HPOTrpaMM (TEKCTOBBIX,
TaOMMYHBIX, TrpaUYecKuXx W  MPE3CHTAIMOHHBIX), C  BO3MOXKHOCTBIO
MOJKIIIOUEHUS K MHTEpPHET: HMMEET ayauo- M BHUAECO BXOJbl M BBIXOIbl H
YHUBEPCAJIbHBIE MOPTHI, NPUBOAAMHU JUIA YTCHHS M 3aIHCH KOMIIAKT-JAHCKOB!
OCHAIIEH aKyCTUYECKUMU KOJIOHKAMHU, MAarHUTO(POHOM U HAYITHUKAMU;
e DKpaH NPOEKIMOHHBIN pazmep He Meree 1200 cm
Y4eOHo-pakTHYecKoe M ydeOHO-1abopaTopHoe oOopymoBaHue: KOMIIEKT MOCyasl U
NPUHAUISKHOCTEH s TpoBedeHUs J1abopaTOpHBIX paboT , BKIIOYas MOCY1Y,
npenapoBalibHbIe  MPUHAUICKHOCTH, TIOKPOBHBIE M MPEIMETHBIE CTEKJIa W Jp.
Mukpockon mikosbHbli yB. 300-500 7.PeaktuBbl U MaTepuaibl: KOMIUIEKT peakTUBOB
ISt TPO(HIIBHOTO YPOBHSI
Monenu: Mogenu penbedubie  Jle30kcHpuOOHYKIEHHOBas — KHcClIoTa Mogenu-
anmuMkanuu (s paboThl Ha MarHUTHOW Jocke) Muto3 u Meio3 kietku OCHOBHBIE
reHeTuyeckue 3akoHbl 9.Hatypanbubie 00bekThl Habop MuKpornpenapaToB Mo pasieny
«Yemnoek» (6a30BbIil)
Criennanu3upoBaHHas yueOHas MeOellb
MULTIMEDIA - monnepxkka kypca «OOmias Ouosorus» JlabopaTOpHBIN MPaKTUKYM.
buonmormss  6-11 kmacc (yueOHOe HIeKTpoHHOE u3JgaHue), PecnyOnukaHckuii
myabTUMeana ueHtp, 2004 Jladoparopus EHETUKA

Anpeca caittoB B MTHTEPHETE

www.bio.1september.ru - razera «buonorus» - npunoxkeHue K «1 ceHTOPs»
WWW.bio.nature.ru - HayuHble HOBOCTH OHMOJIOTHH

WWW.edi0S.Iu - Dia0C - IEHTP TUCTAaHIIMOHHOTO 00pa30BaHHUsI

www.km.ru/education - VYd4eOHble MaTepuansl W cioBapu Ha caiite «Kupwmn u
Medoauit»  http://school-collection.edu.ru Ennnas KOJUIEKIIHS U(POBBIX
obOpasoBarenbHbIX  pecypcoB. http://window.edu.ru/ EnawHoe o0kHO 1ocTyma K
00pa3oBaTeNLHBIM pecypcaM

http://obi.img.ras.ru — ba3a 3Hanuii M0 OMOJOTUH YeTOBEKA. YUEOHUK MO MOJICKYJISIPHOM
OMONOTHM YeNOBEeKa, OWMOXMMUH, (QH3HOJIOTHH, TEHHOW H OEJIKOBOW HWHXCHEPHUHU.
http://www.fipi.ru — ®enepanbHblii HHCTUTYT MEIArOTUYECKUX H3MEPEHHUI.
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Bxoanoii kourpossr: OCHOBBI TEHETUKH
Bapmuanr 1
Yactb A. Boi0oepuTe 01HH NPABUJIbLHBIH OTBET
Al.HocutenssmMu HacieICTBEHHOW HH(DOpPMAIIMK B KIIETKE SBIISIOTCS

1) xs1oponuiacTsel
2) XpOMOCOMBI
3) MUTOXOHIPUH
4) puboCcoMBbI

A2. Annens -

1) mecTo reHa B xpomocome

2) oOmiee KOJTUYECTBO T€HOB B XPOMOCOME

3) dbopma cyiecTBOBaHMs reHa

A3.CriocoOHOCTh OpraHu3mMa fnepeiaBatb 0COOCHHOCTH CTPOCHHUS, (QYHKIIUU CBOEMY IIOTOMCTBY,

1) TOMUHAHTHOCTH
2) HACJIEICTBEHHOCTh
3) snucras

4) I3MEHYUBOCTh

A4. CiocoOHOCTh OPTaHU3MOB BOCIIPOU3BOJHUTH ce0e MOAOOHBIX —

1) pereneparus
2) pa3sMHOKEHUE
3) oceMeHeHue
4) ramerorexes

AS5.CoBOKYITHOCTb F'€HOB B TUIUIOMAHOM HAOOpE XpOMOCOM OpraHu3Ma 4YeJlOBEKa Ha3bIBAIOT —

1) renodonn
2) TeHOTHI
3) KapuoTuI
4) ¢penorun

Ae6. COBOKYTIHOCTL BCCX MPHU3HAKOB OpraHnu3Ma Ha OHpCI[GJIGHHOfI CTaaru OHTOI'CHE3a
Ha3bIBAKOT

1) reHoTUIIOM
2) reHOMOM

3) dbenotunom
4) KapuOTUIIOM

A7. YKaxuTe TeHOTHIT T€TePO3UTOTHOM 0COOU

1) Aa
2) aa
3) AABB

18



el AN

agbrwbnE

4) aB

AS8.IIpu3Hak, MpOsSBISIOMUICS Y THOPHUIOB U OJABIIAIONINI pPa3BUTHE JPYroro Mpu3HaKa,
Ha3bIBAIOT

1) TOMO3UTOTHBIM
2) reTepo3UroTHHIM
3) JOMHUHAHTHBIM
4) perecCuBHBIM

A9. Bropotii 3akoH I'. Menzenst Ha3pIBaeTCsl 3aKOHOM

1) yucToTHl TAMET

2) pacuieTuIeHHs

3) momnoJIHeHUsI

4) HeMoJIHOTO TOMUHUPOBAHUS

A10. IToubIii oTBET
KakoBa BEpOSITHOCTb POKICHHS I€TEH ¢ BECHYLIKAMHU Y CYNPYKECKOHN Iapbl, €CIIU T€HOTHUII
JKEHIIUHBI Aa, a Yy My>KUYUHBI — aa (A-HaTu4Ke BECHYILIEK)

1) 0%

2) 25%
3) 50%
4) 75%

All. Ilonurmmionans 3aKar04aeTcs B:

M3MEHEHUU YHCIIa OTAEIBbHBIX XPOMOCOM

W3MEHEHUU CTPYKTYPBI XpPOMOCOM

KpaTHOM M3MEHEHUU TaIJIOUTHBIX HAOOPOB XpOMOCOM

W3MEHEHUU CTPYKTYPHI OTACIBHBIX T€HOB

A12. Ecnu poauTenbCKue OpraHu3Mbl OTIIMYAOTCS APYT OT APYyTa M0 OJHOMY MPU3HAKY,
CKpEIIMBAaHNE HA3bIBACTCSI:

TUTHOPUTHBIM
HOJUTUOPUIHBIM
MOHOTE€HHBIM
MOHOTUOPHUAHBIM

A13. ITpogyKTUBHOCTB )KMBOTHBIX B YCIOBMSIX YJIyYIIEHHOIO KOPMJIEHUS U yXOJa YIy4IlaeTcs,

YTO WUTIOCTPUPYET U3MEHUUBOCTD:

1) MyTallMOHHYIO

2) KOMOMHATHUBHYIO

3) Mou(UKAIIMOHHYIO
4) COOTHOCHUTEIBHYIO

Al4. AyrOpuauHr — 3T0:
1) ckpemurBaHue MEX1y 0COOSIMU OJTHON TIOPOIBI

2) CKpeIIMBaHUE MEXKTY OCOOSIMU Pa3HBIX MOPOT
3) ckpemyBaHue HEPOACTBEHHBIX (hOPM OTHOTO BUIA
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4) HeT BEpPHOI'O OTBETA
Al5. CuemieHHBIMA Ha3bIBAIOT I'SHBI, HAXOISAIIHNECS B:

1) ogHOI XpOoMoOcome

2) NOJIOBBIX XPOMOCOMAX

3) TOMOJIOTHYHBIX XPOMOCOMAaX

4) ayrocomax

Yacts B BecTaBbTe NponyiieHHbIE CJI0BA

B1. I'ensl, 10KanM30BaHHBIE B TIOJIOBBIX XPOMOCOMAaX, HO K MOy HUKAKOTO OTHOILIEHUS HE
HMEIOIIME HAa3bIBAIOTCS — T€HBI ... C IIOJIOM.

B2. Bce xpoMocoMbl, KpOMeE TOJIOBBIX, Ha3bIBAOTCA — ... .

Bri0epuTe oquH um 60Jiee 0THOTO NMPABUJIBLHOI0 OTBETA ISl KAXKIA0T0 3a1aHUS.

B3. B cenekiuu >XMBOTHBIX TPUMEHSIOTCS CIIEAYIOIINE METO/IbI:

A. 5KCTIepUMEHTAIFHOE TTOTY4YE€HHUE MTOJUTUION IOB

b. MeTox ucnpITaHus IPOU3BOAMUTEINEH MO TOTOMCTBY
B. maccoBblii 0TOOp

I". HepoacTBeHHAsI THOPUAN3AIHS

J1. 61M3KOpOACTBEHHASI THOPUAN3ALUS

B4. YcraHoBuTe COOTBETCTBHE MEKAY XapaKTePOM NPH3HAKA U er0 XapaKTepHCTUKOI.
Xapakrepucruka Bug npusnaka

1. ITpusnaku, onpexaensiemsle nyreM nu3mepenuii A. KauectseHHsie

2. llpuznaku, onpexaensempie onucareabHbiM yTeM b. KonnuecTBennsie

3. Okpacka 11BETOB

4. Macca kMBOTHOT'O

5. ®opMa yimHON pakOBUHBI

6. [lonoBble paznuuns

Yacrp C Pemintsh 3a124u:

C1. Y TomaroB reH, o0yclIOBIMBAIOIIMI KpPaCHBIHM LBET IUIOA0B, JOMUHUPYET HaJl FEHOM KENTOM
okpacku. Kakue no nseTy mioipl OKaxyTcsl y paCTeHUH ITPU CKPELIMBAHUM I€TEPO3UTOTHBIX
KPACHBIX C KEIThIMU?

C2. KpacHbIil 1IBET Aro1 3eMJISTHUKN ONPEAEIISETCS TEHOM HETIOJIHOTO JOMUHUPOBAHUS 10
OTHOLICHUIO K reHy 0eoit okpacku. Kakoe moToMCTBO MOJIy4UTCS IPU CKPEIIMBAaHUM pacTEHUI
36MJITHUKH, UMEIOLIUX KPacHbIE U PO30BBIE ATObI?

Bapmuanr 2

Yactb A. Boi0epuTe 0MH NPaBUJIbLHBIN 0TBET

Al. Kakoif peHOTHTT MOKHO OKHJATh Y TOTOMCTBA IBYX MOPCKHX CBHHOK C O€JIOH MIepCThio
(peueccuBHBIN IPU3HAK)?

1) 100% OGenble

2) 25% 6enbix ocobeit u 75% yepHbIX
3) 50% 6enbix ocobeit u 50% yepHbIX
4) 100% uepHBIC 0CcOOEH

A2. Vkaxxure BUJ B3aUMOJCHCTBHUS aJlIeiei, pyU KOTOPOM THOPHU/IbI IEPBOTO MOKOJICHUS
OTIINYAKOTCS
10 ()eHOTHUITY OT 00EUX TOMO3UTOTHBIX POAUTEIBCKUX 0COOEH

1) monHO€ TOMUHUPOBAHUE
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2) HETOJIHOE IOMUHUPOBAHUE
3) 4acTUYHOE JOMUHUPOBAHUE
4) pazHOo€ TOMUHHUPOBAHUE

A3. Kapuotun — 3ro:

1) nosoBBIE XPOMOCOMBI

2) Bce XpOMOCOMBI 0COOH

3) renorun + penorun

4) coMaTHYECKUuEe XPOMOCOMBI

A4. [Ton moToMCTBa ONpeaeseTcs

1) TUTIOM SHTIEKJICTKH

2) TUIIOM CIIEPMATO30M/1a

3) ciy4aiiHo

4) BpeMeHeM OIJI0JOTBOPEHUS

AS. CII@HJIGHHOG C IIOJIOM HaCJI€EAOBAHHUEC OIMPECACIIACTCA PACIIOIIOKCHHUEM I'CHA B

1) B onpeenieHHOM JIOKYCE XpOMOCOM
2) 10JI0BOM XpoMOcCoMe

3) ayrocome

4) IHK

A6. IurnOpuiHoe CKpeLIMBaHue:

1) 3T0 cKkpeluBaHue Mo JBYM IapaM ajuleIbHbIX T€HOB
2) NpUHLMIIHAIBHO OTINYAETCS OT MOHOTHOPUIHOTO
3) 3T0 CKpeluBaHue MO OJTHOMY MPU3HAKY

4) 3TO CKpelIMBaHKe 10 pa3HbIM IPU3HAKAM

A7. I'eHeamorudeckuii MCTO U3YYCHH HACICACTBCHHOCTHU YCJIOBCKA COCTOUT B U3YUCHHUU!

1) xpoMocoMHBIX HAOOPOB

2) poIOCTOBHOM JHO/IeH

3) pa3BuTHS MPU3HAKOB y OJU3HEIIOB
4) oOMeHa BellecTB y YeloBeKa

A8. AHanM3UpYIOLIEE CKPELUBAHUE!

1) IpOBOASAT C ENBIO BBIICHEHUSI TEHOTHIIA OCOOU

2) ckpelrBaHue JIF000H 0COOU € TETEPO3UTOTHOU

3) ckpemuBaHue 11000 0coOU ¢ TOMO3UTOTHOU

4) ckpelmuBaHue ABYX U 00Jiee TOMO3UTOTHBIX 0COOEH

A9. HpI/I IMOJITHOM JOMHWHHPOBAHUU peuecanHHﬁ T'CH I10AaBJISACTCSA JOMHUHAHTHBIM

9acTo
nHOT A
BCeraa
HUKOTAa
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A10. Kakoii 3aK0H MpOSBIISETCS BO BTOPOM IMOKOJCHUHW TP MOHOTHOPHUTHOM CKPEIIMBAHUH?

1) B3auMoACHCTBUS TEHOB

2) pacuierieHust

3) MOJIHOTO TOMUHUPOBAHUS
4) HEMOJHOTO JOMHUHUPOBAHUS

Al1. CoBOKYITHOCTh T€HOB BCEX 0CO0ECH B MOMYJISAILUN — 3TO:

1) renorun
2) KapHOTHII
3) ren

4) renooHT

Al2. Ecin POAUTCIBCKHUEC OPraHU3Mbl OTJIMYAOTCA APYT OT ApyTra 110 IBYM U Ooiee IIPpHU3HAKaM,
CKpCIIMBAHNUEC HA3BIBACTCA:

JTUTHOPUTHBIM

HOJUTUOPUAHBIM

MOHOTEHHBIM

MOHOTUOPHUAHBIM

A13. ®enorun ocobu — 3T0:

1) COBOKYITHOCTB BCEX MPU3HAKOB OpraHU3Ma, 3a UCKJIIOUEHHEM HacJIeICTBEHHOI0 MaTepuaa
2) COBOKYITHOCTb BCEX MPU3HAKOB MOMYJISIIUN

3) COBOKYITHOCTh MPU3HAKOB BHJIA

4) COBOKYITHOCTb NPU3HAKOB pOJa

Al4. TIpu ckpemuBaHUM POJUTEIbCKUX PACTEHUH HOYHOM KpacaBHIIbl U3 YUCTBIX JIMHUI ¢
KPacHBIMH U O€JIBIMH [IBETKAMH BCE THOPHUIBI IMEITH PO30BYIO OKPACKY IIBETKOB. JTO SIBJICHUE
Ha3bIBAIOT:

1) MOMHBIM TOMUHUPOBAHUEM

2) HEeNOJHBIM JOMUHUPOBAHUEM

3) nonMMepHBIM JOMUHUPOBAHUEM

4) KOIOMMHUPOBAHUEM

A15. lurereposurora c renotunom AaBB oOpa3yer:

1) 2 Tuna ramer
2) 3 tuma ramer
3) 4 Tuna ramer
4) 8 THIIOB TamMeT

Yacrs B.BcTaBbTe nponyuieHHbIe CJ10Ba

B1.®axTopsl, mopokJaroe MyTa — 37O ...

B2. HopMma peakuuu — 3T0 IpeAesnsl ... n3MEHYUBOCTH. OHA ONPeAesIeTC TEHOTUIIOM U
[I0ATOMY ...U3 TIOKOJIEHUS B IOKOJIEHHUE.

Bri0epuTe oquH UM 60Jiee 0OJHOI0O MPABUJIBLHOI0 OTBETA ISl KAXKA0I0 3a1aHUS.
B3. Mukpoopranu3msl UCTIOIB3YIOT B IPOMBIIIJIEHHOM IIPOU3BOJICTBE:

A. BUTAaMHHOB
b. myku
B. MuHEpanbHBIX coneit
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I'. xepupa
/1. TIekapCTBEHHBIX ITPENapaToB
E. ropmoHOB

B4. YcranoBuTe cOOTBETCTBHE MEKAY XapaKTEPOM MPHU3HAKA M €r0 XapaKTepUCTHKOM.
Xapakrepuctuka Buja npusnaka

1. ITpusnaku, onpeaensiemsle nyreM nu3mepenuii A. KauectseHHsie

2. IIpuznaku, onpenensieMbie onucaresbHbiM yTeM b. KonnyecTBenHbie

3. Okpacka 1IBETOB

4. Macca KMBOTHOTO

5. ®opMa ymiHON pakOBUHBI

6. IlosoBbIE paznuuus

Yacts C. Pemiuthb 321a4u

C1.VY yenoBeka IECTUNAIOCTD SABISAETCA JOMUHAHTHBIM '€HOM 110 OTHOUIEHUIO K MSTUIAIOCTH.
KaxoBa BeposITHOCTD pOXKICHUSI TISITUIIATIOTO peOeHKa B CEMbE, Iie 00a pOIUTENsS
TFeTEePO3UTOTHBIE IECTUTIATIBIE?

C2. VY genoBeka reH MEJIKOBBIOIINXCS BOJIOC SIBJISIETCSI TEHOM HETIOJIHOTO JOMUHHUPOBAHUS 110
OTHONICHUIO K TeHY MPsAMBIX Bojioc. Kakoro Tuma BOIOCH MOKHO 0KHMIATh y JAETEM, eclii B Opak
BCTYIUJIM MY>KYMHA C TIPSIMBIMH BOJIOCAMU U JKCHIIIMHA C BOJHUCTHIMHU.

Hrorosasi kKoHTpoOJIbHAsI padoTa
1BapuanT

3ananue 1. Boioepute o1MH NPpaBUJIbHBIA 0TBET
Cenexuus n3y4aet: a) 3aKOHbI HaCJIE€JCTBEHHOCTH 0) CITOCOObI BHIBEICHUS HOBBIX COPTOB U
nopon
B) CTPOEHHE KIIETKH T') IPOUCXOKICHNE BUI0B
2 . [Ipeobnanaromuii Mpu3HaK OJTHOTO U3 poautene . MeHens Ha3Ba:
a) FeTepPO3UrOTHBIMU 0) TOMO3UTOTHBIMH B) PELIECCUBHBIMU T') IOMUHAHTHBIMU
3. 'en —aro0:
a) MOHOMep OeJKOBOI MOJIEKYJIbI 0) MaTepuall AJisl SBOITIOLMOHHBIX TPOIIECCOB
0) yuactok monekyinsl JIHK, conepsxamuii unpopmanmio o nepBUYHON CTPYKType Oenka
I') CHOCOOHOCTh pOJIUTENEH MepejaBaTh CBOM MPU3HAKH CIIETYIOLUIUM MOKOJICHUAM
4. HacneicTBeHHON M3MEHUMBOCTHIO HA3bIBAIOT:
a) cioCOOHOCTH JKUBBIX OPraHU3MOB ITPUOOPETATh HOBBIE PU3HAKU 0) HOpMY U3MEHUUBOCTH,
MEHSIFOIIYIO TeHOTHIT B) H3MEHUYHUBOCTh, KOTOpasi HE MIMEET MPSIMOTO BIIMSHHUS Ha SBOJIIOIMOHHBIC
HPOLIECCHI I') HOPMY peaKLuu
5.4 Tuna pa3HBIX TaMeT 00Pa3yIT OCOOU C TAKUMHU T€HOTHIIAMHU:
a) AABD 6) AaBa B) aaBb r) AABB
6. Kakum MOKeT OBITh TEHOTHIT TOPOXa C KEJITHIMHU TIaIKUMU CEMEHAMH:
a) aabb 6) aaBb B) AaBb r) AAbb
7. Kakue rametsl o0pa3yroTcst y ocodu ¢ renotunom AABB: a) AA 6) AB B) BBr AB
8. CkpeuiiBaHue poAUTENLCKUX (POPM IO OTHOMY MTPU3HAKY HA3BIBACTCA: a) MOJIUTHOPHUIHBIM
0) aHANM3UPYIOUINM B) MOHOTHOPUAHBIM T') AUTUOPUTHBIM
9. Jlomanu, 3aBe3eHHble B CeBepHYI0 AMEpPUKY, Yepe3 KOPOTKOE BpPeMs 3HAUUTENEHO
BUJIOU3MEHWIINCH. JTO: a) XpPOMOCOMHAs MyTallusi; 0) HeHaceICTBEHHAs: H3MEHYHBOCTb;
B) T€HHAs MyTaIys; T) TCHOMHAast MyTalusl.
10. Y4enwue o meHTpax MPOUCXOXKICHUS KYJIBTYPHBIX pacTeHHI pa3zpadoran: a) MuaypuH 0)
Basunos B) Bepnanzckuii r) Jlokyuaes
11. Han6onee 3¢ (heKTUBHBIM METOJIOM CEJICKIIUA PACTCHUH SBIISICTCS:
a) OTHaJCHHAs] THOPUIN3AIUS 0) MOTUILIONTUS
B) HCKYCCTBEHHBII MyTareHe3 T') MEXITOPOTHOE CKPEIIMBAHUE M OTOOP
12. IleHTp NpOUCX0KIEHUS TAKUX PACTEHUM, PUC, OTYPELl, CaXapHbIil TPOCTHUK, HAXOAUTCS B:
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a) FOxnHoit Azun 0) LlenTpansHoii AMepuKe

B) lOxxHOl AMepuke r) Cpenn3eMHOMOPbE

13. IIpeaxom cOBpEMEHHOI'O KPYITHOTO pOraToOro CKOTA SBJISETCS: a) TaplaH 0) Typ B) JIJaMaHTUH
r) Jama

14. PoguHoli cOBpeMEHHBIX JOMalIHUX Kyp siBisercs: a) FOro-Bocrounas Asus 0)
LlenTpanpHas Amepuka B) KOxxHas Amepuka r) Cpenn3eMHOMOpbE

15. CkaukooOpa3Hble BUOU3MEHEHHsI OPTaHU3MOB HA3bIBAIOT: @) MOJIUTIIIOUTUIO 0) TETEPO3KC B)
MyTaluu

3aganue 2. /laiiTe onpeaeseHue: CeIeKUs, TEHOTUIL, TETEPO3UT0OTA, COPT, FETEPO3HUC,
WHOPHIMHT

3ananue 3. Pemnre 3a1aun:

[Tpu ckpemyBaHUM IBYX POIUTENIBCKUX (POPM CEMSH 5KENTOr0 INIaJKOro ropoxa B IepBOM
MIOKOJIEHUU MOSBUIIOCH 25% pacTeHUi ¢ )KENThIMU MOPLUIMHUCTBIMU ceMeHaMu. Onpenenure
TEHOTHUII POAUTENEH, TeHOTUIIBI U (DEHOTHUIIBI OCTAIBHBIX CEMSH MEPBOTr0 MOKOJICHUS
Omnpexnenute TeHOTUITBI U EHOTHITBI CEMSH TOpOXa MEPBOT0 MOKOJICHUS, MOTyYSHHBIX TIPU
CKpEIIUBAHUU JUTE€TEPO3UTOTHON M TOMO3UIOTHOIM 0co0U 10 060MM HapaM pereCCUBHBIX
IIPU3HAKOB.

2 BapHMaHT
3aganue 1. BoiOepuTte o1MH NPAaBUJIbHBIH 0TBET
1. 'eHeTuka n3zy4aer:
a) OCHOBHbIE 3aKOHOMEPHOCTH HaCJIeI0BaHMs, 0) COBOKYITHOCTh HACIEACTBEHHbBIX 3a/1aTKOB,
B) OCHOBHBIE CBOIICTBa OpraHu3ma.
2. IlogaBnsieMblit pU3HAK OJHOTO U3 poauteneit I'. Menaens Ha3Bai:
a) TeTepO3UTOTHBIMU 0) TOMO3UTOTHBIMH B) PEIIECCUBHBIMU T') TOMUHAHTHBIMU
3) Jlokyc 3T0: a) y4aCTOK XpOMOCOMBI 0) OpraHOu/] KJIETKU B) BUJI T€HA T') pa3HOBUIHOCTh TaMeT
4. HeHacneCTBEHHOM N3MEHUMBOCTBIO HA3bIBAKOT:
a) CIIOCOOHOCTD KUBBIX OPTaHW3MOB ITPHOOPETATh HOBBIE MPU3HAKH 0) GOpMYy U3MEHUYHBOCTH,
MEHSIIOIYIO TeHOTHIT B) H3MEHUYUBOCTh, KOTOpasi HE UMEET MPSMOTO BIMSIHUS Ha SBOJIIOLMOHHBIE
MPOLIECCHI T') HOPMY peaKluu
5. 2 Tuna pa3HbIX TaMeT 00pa3yroT 0COOU C TAKUM I'€HOTUIIOM:
a) AABD 0) AaBa B) aabb r) AABB
6. Kakum MoxeT ObITh T€HOTHII TOPOXa C 3eJICHBIMH IIaJIKUMH CEMEHAMMU:
a) aabb 6) aaBb B) Aabb r) AAbb
7. Kakue rametsl o0pa3yroTcst y ocobu ¢ renotunom AaBs: a) AA 6) ABB) BBT AB
8. CKpeluBaHue poAUTEIbCKUX (POPM MO ABYM IpHU3HAKAM HA3bIBAETCS: a) HOJUTHOPHIHBIM
0) aHATM3UPYIOIINM B) MOHOTHOPUIHBIM T) TUTHOPUIHBIM
9. B remornio0nHe OOTBHBIX CEPIIOBUIHO-KIETOYHOMN aHemMuer onHa u3 150 aMHHOKHCIIOT
3aMEHEHa Apyroi. Jro:
a) XpOMOCOMHasi MyTaIus; 0) HeHaCIeCTBEHHAs N3MEHYHBOCTD;
B) T€HHAs MyTaIys; T) TCHOMHAasi MyTalusl.
10. OcHoBaTeneM celeKkIuu MI0I0BbIX pacTeHuit B Poccun siBnsercs: a) Muuypun 0) Basuios
B) Bepnanackuii r) Jlokydaes
11. Haubonee 3¢ pexTUBHBIM METO/IOM CEJEKIIUU KUBOTHBIX SBIISETCS:
a) OT/JaJeHHAas THOpUIU3AIUS 0) MOTUTLIONTUS
B) UCKYCCTBEHHBI MyTareHes3 T') MEXXIIOPOJIHOE CKPEIIMBAaHNE U OTOOD
12. LleHTp NPOUCXOXKICHUS TAKUX PACTCHHUN, KaK BUHOTPAJI, OJIMBA, KallycTa, YeueBUIla,
HAXOJUTCS B:
a) Boctounoit Azun 0) LlenTpanpHoii AMepHKe
B) FOxHOl AMepuke r) Cpenu3eMHOMOPbE
13. IlpeaxoM COBPEMEHHOM JIOIIAH SBIISCTCS: a) TapraH 0) Typ B) JaMaHTHUH T') JJama
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14. PoauHoi COBpEMEHHBIX JOMAaIIHUX CBUHEN sBisieTcs: a) FOro-BocTounas Aszus
0) LentpansHas Amepuka B) IOxxHas Amepuka r) CpeauzeMHOMOpPbE
15. SIBnenneM ruOpuIHON CUITBI HA3BIBAIOT: @) MOJIUILIOUINIO 0) TETEPO3UC B) MyTaIllUU

3ananue 2. [laiiTe onpeaeneHue: cenekius, GEHOTHUII, TOMO3UTOTa, TOPO/IA, TOTUTUIOUIHS,
ayTOpUIUHT

3aganue 3. Pemure 3agaun:

[Ipu ckpenBaHuy ABYX POIUTENBCKUX (DOPM CEMSH KEITOr0 IIIaJKOr0 TOpoXa B IEPBOM
MOKOJICHUH MOSIBUIIOCH 25% pacTeHU ¢ 3€JICHbIMU TJIaJIKUMUA ceMeHaMu. OTnpeaeuTe TeHOTHIT
poauTeNel, TeHOTHITB M (PEHOTHUIIBI OCTATBHBIX CEMSIH ITEPBOTO IMMOKOJICHUS

Ornpenennute reHOTHIBI U (DEHOTHUIIBI CEMSIH TOpPOXa NMEPBOTO TMOKOJICHHUSI, TIOTYyYEHHBIX MTPH
CKpEIIMBAHUH JUTETEPO3UTOTHON ¥ TOMO3UTOTHON 0cO0U 10 000MM TTapaM JOMUHAHTHBIX

IIPHU3HAKOB.
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