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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma 3i1eKTHBHOTO Kypca «PemeHue 3azad mo oOmeil Omosorum»
npeaHasHayeHa g ydamuxcs 10-11 xumuko-Omonormdyeckoro mpouiIbHOrO — Kiacca ¢
yriIyOonéHHbIM H3ydyeHueM Ouosoruu. PabGodas mporpamma pa3spaboTaHa Ha OCHOBE
@denepatbHOTO  TOCYAAPCTBEHHOTO  00pa30BaTEIBHOTO CTaHJapTa CpeIHero oOIIero
oOpazoBaHwUs.

[Iporpamma paccuntana Ha 68 yacos, mo 34 vaca B 10-11 kmacce (1 yac B Hemenmo) u
HampaBliecHA Ha 3aKpPEIUICHWE TEOPETHUYECKHX 3HaHWW, WX pa3BUTHE, VYIIyOJeHHe |
MPAKTUYECKYI0 OTPaOOTKY AJ1si GOPMUPOBAHUS HABBIKOB pPEUICHHS OMOJIOTMYECKUX 3a/1a4.
[Tomumo 3agay MO KIACCHMYECKOM TE€HETUKE B COAEpKAaHME BKJIOYEH Marepual 1o
MOJICKYJISIPHOM OHOJIOTHH, KJIACCHMYECKON W MOMYJISIMOHHON reHeTtuke, ouoxumuu. B nenom
porpaMMa OIpeIesieT CaMOCTOATEIPHOCTh Kypca, HO JIOTHYECKU CBSI3aHA C IMPOTPaMMOU IO
ouonorun, peanusyemoir B 10-11 mpodunpHom kiacce. [Ipu permenun 3amad y4uTHIBAIOTCS
MPUHIIAITEI HAYYHOCTH, CHCTEMHOCTH, JOCTYMHOCTH. DOpMHpOBaHHME MPAKTUYCCKUX HABBIKOB
OMHPAETCS HAa TEOPETUUYECKYIO0 0a3y COOTBETCTBYIOIIMX Pa3AeNioB U TeM Mo Ouosoruu. BaxHoi
OCOOCHHOCTBIO SIBJISICTCS BBIJCIICHHWE 3a/1ad  0a30BOTO, TOBBIIICHHOTO M BBICOKOTO YPOBHS
CJIO)HOCTH, MIPEJICTABICHHBIX B KOHTPOJIbHO-U3MEPUTENbHBIX MaTepuanax [ A no 6uonoruu B
dbopme EI'D.

Henbp kypeca: pacmmpeHue, yriyOjleHHe, HMHTErpalus 3HAHMA  ydamuxcs B oOjactu
AKTyaJIbHBIX BOIIPOCOB COBPEMEHHOW OMoyiornu 4depe3 GOopMUPOBAHUE MPAKTUICCKUX HABBIKOB
pelieHus 3a1ad.

3apaum kypca:

1. mpomomxuTh cucreMHOe (OPMHUPOBAHUE HAYYHOTO TMOHUMAHUS  OCHOBHBIX HJEH
TCHETHKH, OMOXUMUU, MOJICKYJIIPHON OHOJIOTHH, YBOJIOIIMOHHBIX TIPOIIECCOB;

2. pa3BuBaTh oOOUIeydYeOHbIE yMEHHUS (KOMIETEHIMM): aHaJIM3UpOBaTh (PAKTHUECKHI
MaTepuai, JIOTHYECKHA Jymarh, pPacCykIaTh, CPAaBHHBATh, JCUCTBOBAThH B M3MEHEHHOM
CUTYallUu;

3. cmocoOcTBOBaTh (HOPMHUPOBAHHIO 00JIEE€ BRICOKOTO YPOBHS JTOCTHIKEHUS
pe3yNnbTaToB (KOMIIETEHTHOCTEH ).

4. oTpabOTKa W COBEPIICHCTBOBAHUEC METANPEIMETHBIX KOMIICTCHIIUH pETyJISTHBHBIX,
II03HABATEJIbHBIX, KOMMYHUKATUBHBIX Y'Y /1.

B 10 xknacce marepuan CTPYKTypUpPOBaH B/ TEMaTHYECKUX pPa3JIesoOB, BKIOYAs
«BBeznenue», B KOTOPOM MpPEAJIOKEHbl JIi YCBOCHHUS MaTeMaTHUECKHUE aJTOPUTMbI pEIIeHHUs
3a/1a4, BKJIFOYCHBI MOHSATUS KOMOWHATOPUKHU: 3aBUCHMBIX M HE3aBHCHUMBIX PaBHOBEPOSTHBIX
coObITH. B Kaxxmom pasnene BbIEJIeHA TEOPETUUYECKAs COCTaBIAIONIAS (TTOHATHS, TEPMHUHBI,
3aKOHBI, TEOPETUUECKHUE MOJIOKEHUSI, BEAYIIHE UJIEN) U MPAKTHUECKas COCTAaBJISIONIAsl, KOTOpas
npejactaBieHa 3agadamu. Cpeam 3ajad  €cTb THUIIOBBIE, «CIOKETHBIE» M 3aHHMAaTeNbHbIE.
TunoBele 3a1a4un 3HAKOMST C OCHOBHBIMU IIPUEMAMU PACCYKICHUM B TEHETHKE, a «CIOKETHBIE»
Y 3aHUMAaTEIIbHBIE - TOJIHEE PACKPBIBAIOT U UJLUTIOCTPUPYIOT OCOOEHHOCTH 3TOM HAYKH.

B 11 knacce coaepkaHue MpeiaraéMoro MaTepualia OpueHTUPOBAHO, MIPEXIE BCEro, Ha
MeTenpeAMeTHbIE Pe3yJbTaThl B YACTH MO3HABATEIbHBIX M PEryJSATHBHBIX TeHCTBUHA U
COBepILIEHCTBOBAHME BJIAaJeHUs] HMM BBITYCKHUKOB Uis ycremHoi caaun [ MA B ¢popme EI'D
no OWOJIOTHH. Jns otbopa M CTPYKTYypUpOBaHHS MaTepuana Kypca HCIOIb30BaHbI
KOAU(HUKATOP U CHEUPUKAIUS - JOKYMEHTBI, PETJIAMEHTUPYIOIUMHU CTPYKTYPY M COJEpKaHUE
KM EI'D mno Owomornu. CorjacHO 3TUM JOKYMEHTAM HPUOPUMENHOE GHUMAHUE 6
IK3AMEHAYUOHHOU padome YOeneHo CPOPMUPOCAHHOCIMU Y GbINYCKHUKOE  C1e0YIOU{UX
Ccnocovos deamenvHoCmu:

— YCBOEHHE IOHATUHWHOIO aIlapara;
— OBJIaJICHUE METOA0JOTHYECKUMHU YMEHHUSIMU;



— TMpUMEHEHHE 3HAHWI MTPH 00BICHEHUU OMOJIOTMUECKUX MPOIIECCOB, SIBICHUN;

—  pellIeHUE KOJMYCCTBCHHBIX M KAYECCTBCHHBIX OMOJIOTMYSCKUX 3a/1a4;

— OBJIQJICHUE YMEHHUEM I10 paboTe ¢ MH(pOpMaIUeii OMOJOTHYECKOr0 COJCPIKAaHU Yepes
IPEJICTaBJICHHS €€ Pa3IMYHBIMH CITIOCOOaMH (B BHJIC PHCYHKOB, CXeM, TaOJIuIl, rpadHKoB,
JIarpamm).

dopma TpeabABICHHUS 3aJaHWI HalpaBieHAa HAa JOCTH)KEHHUE COOTBETCTBYIOIIETO YPOBHS U
OLICHKY 00u{eyueOHbIX U npeomemHnblX YMEHHWil (CpaBHEHHe, 0000IIeHMe, KiacchupuKanus,
cucTeMaTHu3anus, oObsICHEHUE, PEeIICHHE YUYeOHbIX U TMPAKTHYECKUX 3a/ad, paboTy C TEKCTOM,
00001IeHHEe U apTyMEHTALUI0 COOCTBEHHOW TOYKH 3pPCHUS Ha IPEIUIOKCHHYIO TEMY 3aJlaHus),
YTO COOTBETCTBYET COBPEMEHHBIM TEHJCHLHMSM pa3BUTHS oOmiero oOpa3oBaHMs. 3ajaHUs
HAINpaBJeHbl Ha YCHJICHUE NESATEIbHOCTHON M MPaKTHKO-OPUEHTHPOBAHHOW OCHOBBI. 3a/1aHMUS
COOTBETCTBYIOT 7 COJIep>KaTeIbHBIM OJ0KaM, MPEICTaBICHHBIM B KOJU(PHUKATOPE:

bBuonoeus — nayxka o srcusoti npupooe;

Knemxa xax 6uonoeuueckasn cucmema,
Opeanusm Kak buono2udeckas cucmema,
Cucmema u MHO2000pa3ue OpeaHuU4ecKk020 Mupa,
Yenosek u e2o 300posve;

Deonroyust HCUBOL NPUPOObL;

DKocucmemvl U npucywue um 3aKOHOMEPHOCIU.

NoakowhE

Oco0oe BHMMaHHME YyHelIeHO padoTe ¢  3aJaHMSIMM  OTKPBITOW 4YacTd, Tpedyromum
(OpPMYITMPOBKH CaMOCTOSITEIILHOTO OTBETa B Pa3BEPHYTOM (OpMe M HAICICHHBIM, MPEXKIE
BCEro, Ha JOCTHKCHHE BBICOKOTO YPOBHS OWOJIOTMYECKOW MOJATOTOBKH. BBITIOTHEHHE TaHHBIX
3a/laHuil  HaIlpaBJICHO HAa OTPAOOTKY M COBEPIICHCTBOBAHHE MeTANpPeAMETHbIX [eicTBHIl C
OMOPOoii HA MPeIMeTHbIE KOMMETEHIHH:
— camocmosamenbHo onepuposams OUOIOTHUYECKUMU TTOHITUSIMU;
—  000cHO8b186aMb U 00BACHAMb OUOJIOTHYECKHE MTPOLIECCHI U SBJICHHUS;
—  2pamMomHo Gopmyaupoeams CBOU OTBET,
—  NpuMeHamb 3HaAHUs 8 HOBOW CUTYaIUU;
—  ycmawnasniueams NPUYUHHO-CIe0CmEeHHble CBS3H,
—  AHAIU3UPOBAMb, CUCMEMAMUUPOBAMb U UHMESPUPOBAMb 3HAKU, 0000wams u
Gopmynuposams BLIBOJIHI,
— pewamyp buoiocUdecKue 3a0a4u;
— oyeHusamv U  NPOSHO3UPOBAMb  OWOJOTHYECKHE TMPOLECCHl, HPUMEHAMD
TEOPETUYECKHE 3HAHMSI Ha TIPAKTHKE.

W3ydyeHne naHHOTO Kypca TOMOXET B MOATOTOBKE K OJUMIIHMAAaM IO OWOJIOTHUH, Oyner
CrocoOCTBOBATH IIEJIEHANIPABIEHHON MOATOTOBKE K cnade EI'D mo Ouonoruu u mocTyIuieHHIO B
BHICIIME  y4eOHbIE  3aBEJCHUS  MEIUIIMHCKOTO,  OHMOJOTHYECKOTr0,  JKOJOTHYECKOTO,
CETbCKOXO03SUCTBEHHOTO  TIPO(HIIEH. Kypc moMoxer mpaBWIBHO CKOPPEKTHPOBATH
MpeIBapUTENbHBIN MPO(ECCHOHANBHBI BBIOOP, MOCTYXKHT  HCTOYHMKOM JOMOJHUTEIBHON
uHpopManuu NS YBICUYEHHBIX OMOJIOTHEH, B MOJATOTOBKE K OJMMIHUAZAM IO OHOJIOTHU U
9KOJIOTHH.

Jns obecniedeHus: pe3yabTaTUBHOCTH M KAYECTBEHHOTO M3YYCHHS MaTepualia Mpearnoaractcs
MCIIOJIb30BaHNE COBPEMEHHBIX MEIarOrH4eCKUX TEXHOJIOTUN B CIASAYIOMMX (hopMax:

1. MoaynbHO-TEMaTUYecKas mojaya MaTepuana,

2. WHIUBUIyaJbHAS U TPYIOBAsi padoTa yJyammxcs,

3. TECTOBBI KOHTPOJIb 3HAHWH, B TOM YHCJIE C MCIOJIh30BAaHHUEM JIEMOBEPCH Ha
DVD u CD auckax, B HTEpHET;



4. ceMUHApCKH€ 3aHSATHS, HaIMpaBJICHHbIE Ha OCMBICICHHUE U JETalU3alUIo
MaTepuaa;

YPOKH-TPEHHUHTH 110 PELICHUIO 3a/1a4;

IIPOEKTHAsl AESATEIbHOCTD;

7. TBOpUeckas paboTa ydamuxcs ¢ yueOHOW U HAYIHO-TIOMYJISIPHOM JIUTEPATypOiA.

ISl

[Ipy onEeHKE IOCTMKEHMH YYaluluxcsi B XOJE OCBOCHHUS JAHHOM NPOrpaMMbl BBIIEIEHBI
ONpeIeEHHBIE YPOBHHU:

PenponykTUBHBIH YpOBEeHb  OIEHHMBACTCS IO TOYHOCTHM BOCHPOU3BEIACHUSI OCHOBHOTO
COJIepKaHUS.

KoHCTPpYKTHBHBINH YpPOBEHb OIEHHMBACTCS 1O YMEHMSIM OCYIIECTBISATH AaHAJIU3, CUHTE3,
cpaBHEHHE B 00001meHne HHGOPMAIIHK, COCTABJICHHUIO JTOKJIaJ0B, COOOIIEeHHH, pedheprupoBanuto,
peduiekcum.

TBopyecknii ypoBeHb YUWTHIBAECT 3HAHUS NPU PEIICHUM HECTAaHAAPTHBIX 3a7a4d, YMEHUU HUX
apryMEHTHPOBAHO OOBSICHUTH B MPOIECCE YCTHON JNUCKYCCHH, CEMUHApa, MUChbMEHHON paloThI,
COCTaBJICHUH TE€3MCOB MO pPe3yJbTaTaM HCCIEA0BATEIbCKON U MPOEKTHOM padoT.

Jiiss  oueHKM Ppe3yJabTATOB JTOCTHKECHHI UCIIONB3YeTCsl 3a4éTHAsl cucTeMa. 3ayéT
BBICTABIIIETCS TI0 KaXAOMY pa3fely Kypca Ha OCHOBAaHUM JIMYHOTO y4acTHsl OOYyYaroIIUXCs B
CEMHUHapax, JUCKYCCHSX, NMPH HAIMYUMU BBHITOJHEHHBIX MHUCHMEHHBIX IPOBEPOYHBIX padoT,
TecToB. [10 OKOHUYaHMM BCEro Kypca BBICTABISETCS HMTOIOBbIH 3a4€T Ha OCHOBE 3a4ETOB 11O
paszenam.

H.Ha}mpyeMble pe3yJdbTaThbl

[IporpamMa HampaBieHa Ha JOCTHKCHHE MeTampeIMeTHbIX, NpPeAMETHBIX, JUYHOCTHBIX
Y4eOHBIX Ppe3yJbTATOB, IPEIyCMOTPEHHBIX TpPEOOBAaHUSIMHU  OCBOCHHUS BBITYCKHHUKaMH
POrpaMMBbI CpeIHEro 00111ero o0pa3oBaHusl 10 OMOIOTHH.

JIuunocmmuuie pezynomamot

— OpHEHTalusl O0y4aromuxcs Ha peaqu3alyio MO3UTHBHBIX KU3HEHHBIX IMEPCIEKTHUB,
WHHUIIMATUBHOCTD, Kp€aTUuBHOCTD, TOTOBHOCTH u CIIOCOOHOCTH K JJMYHOCTHOMY
CaMOOMPEIEICHHIO, CIOCOOHOCTh CTABUTH LIETTU M CTPOUTH )KU3HEHHBIE TUIAHBI,

— TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCS K OTCTAUBAHHUIO JIMYHOTO JIOCTOWHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BhIpabaThIBaTh COOCTBEHHYIO MO3UIIMIO TIO
OTHOUIICHHUIO K O6IIICCTB€HHO-HOJ'H/ITI/ILI€CKI/IM COOBITHAM IponuIoro U HacToAImCro Ha OCHOBC
OCO3HAHUS, U OCMBICIICHUS] HICTOPHH, TYXOBHBIX IIEGHHOCTEH U JOCTH)KCHU HAIllel CTPaHBbI;

— T'PpaXAaHCTBCHHOCTDb, TIpaXAaHCKasA IMO3ULUA AKTHUBHOTO KW OTBCTCTBCHHOI'O 4YJICHA
POCCUICKOTO O0OIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE IpaBa U O0OS3aHHOCTH,
YB@KAIOMIETO 3aKOH ¥  MPAaBONOPSIOK, OCO3HAHHO IPHHUMAIOMIETO  TPaIUIIHOHHBIC
HAI[MOHAJbHBIE M OOIICYENIOBEYECKHE TYMAHUCTHUYECKHE W JEMOKpPAaTHYECKHE IIEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIIECTBEHHOM KU3HU;

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
OOLIECTBEHHON NPAaKTHKH, OCHOBAHHOE Ha JUAJNOre KYJIbTYp, a TaKXe pazIudHbIX (GopMm
0OIIECTBEHHOT'O CO3HAHUS, OCO3HAHKE CBOETO MECTAa B MOJIUKYIBTYPHOM MUPE;

— Pa3BUTHC KOMHGTGHHHI;'I COTPyAHHUCCTBA CO CBCPCTHHUKAMH, ACTbMHW MIJIAAUICTO
BO3pacTa, B3pOCIHBIMH B  00pa3oBaTeNbHOH,  OOIIECTBEHHO  TOJE3HOH,  y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHON M APYTUX BUJIAX AEATEIbHOCTH.

— TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BIAJCHHE JOCTOBEPHOM
uH(popMaliel 0 MepeoBbIX JOCTUKEHHUSIX U OTKPBITUSAX MUPOBONH M OTEUECTBEHHOM HaAyKH,
3aMHTEPECOBAHHOCThH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
MPOTSHKEHUH BCEH JKU3HH, CO3HATEIHHOE OTHOIICHHE K HEMPEpPHIBHOMY OOPa30BAHHUIO KakK
YCJIOBHIO YCTICIITHON PO ECCHOHAIBHON 1 00IIIECTBEHHOM JIeATETbHOCTH.



Memanpeomemnuvle pe3yibmamsl — OCBOCHHUE YYAITUMUCST METAPEIMETHBIX TOHATUN U
dbopmupoBanre 0000MIEHHBIX croco0oB AcicTBui (YY), ¢ MOMOIIBIO KOTOPBIX YYEHHUK
MOKET caM JI0OBIBaTh HEOOXOAMMYI WH(MOPMAIIMIO, YYUTHCS, MEPEHOCUTH MOJy4YCHHBIC
YMEHUS B pa3iluHbIe CQephl ACITEITHHOCTH.

Memanpeomemmnovie nonamus: npoOiIeMa, apryMeHT, MOJICTTMPOBAHUE, POCTPAHCTBO.

Pezynamusnvie ynusepcaibible yueoHvle 0eiicmeus

MP1 cghopmuposame ymeHue camocmosmenbHo Onpeoenimsv yeib C80e20 PA36UMUSL.
BbinmyckHUK cMOXeT cOpMyIHpOBaTh LieJb CBOETO Pa3BUTHUSA U OINPEACTUTH 33Ja4d U
CpelncTBa €€ OCYINECTBICHHS; OpPraHU30BBIBaTh A(P(EKTUBHBI IOWCK PECYPCOB,
HEOOXOUMBIX JJISl JOCTHKEHUS TOCTABIICHHOM 1EJTH.

MP2 Cpopmuposams ymenue COOMHOCUMb CBOU UHMEPECHL C BO3ZMONCHOCHIAMU.
BpInyCKHHK CMOKET OHATh CBOM MHTEPECHI, COOTHECTU MX C BO3MOKHOCTSIMUA U CTaBUTh
Ha 3TOM OCHOBE PEAIMCTUYECKHE 3a4a4U JJIsl CBOETO PA3BUTHUS.

MP3 Coopmuposamv ymenue nonumamev npuuubsbl ycnexa/meycnexa 6 YYeOHOU U
8HeYueOHOU OesimelbHOCMU U CHOCOOHOCMU — KOHCMPYKMUBHO O0elcmeosams oadice 8
cumyayuu neycnexa.

BBITYCKHUK CMOXET CaMOCTOATEIbHO MPUHUMATH PELICHUSs, OMPEIesIONIIe CTPATETHIO
MIOBEJICHUSA, C YUETOM TPaKJTAaHCKUX W HPABCTBCHHBIX IEHHOCTEH C yUETOM IIKOJBHBIX
LEHHOCTEH.

Iloznasamenbhble yHugepcaibible yuedHvle 0elcmeus.

MP1 Cpopmuposams HaGblKU NO3HABAMENLHOU, YUEOHO-UCCIE008AMENLCKOU U
NPOEKMHOU 0esimenbHOCMU, HAGbIKU pa3peuleHus npooeMm.

BBIIyCKHUK CMOXET CaMOCTOSITEIbHO 3aHMMAThCS IPOEKTHOM M HCCIEN0BATENbCKON
JeSITENIbHOCTBIO, IPOEKTUPOBATh COOCTBEHHYIO TPAECKTOPHUIO MPH PEUICHUH Pa3IuYHbIX
3aJa4, BBIXOJUTh 32 PAMKHM Y4E€OHOIO IMpeaMeTa U OCYIIECTBIATH LEJICHAIPABICHHbIN
MOMCK BO3MOYKHOCTEH JJisi IIHPOKOTO0 IEpeHoca CpeACcTB U CHocoOOB JIEWCTBHUS;
BBICTPAaWBaTh WMHIUBUIYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YYUTHIBAs PECYpPCHI;
MEHSATh U YAEPKUBATh pa3HbIE MO3UIIMY B TO3HABATENIbHOM J1€ATEIbHOCTH.

MP2  Chopmuposamsv HABLIK UCNONL30BAHUS U NPEOOPA30BAHUSL DA3HLIX (HOpM U
€cnocob08 npu peweHuu pasiuiHbx 3a0au.

BBITyCKHUK CMOXKET WCIOJIb30BaTh Tpadudeckue (GOopMBI M 3HAKOBO-CHMBOJMYCCKUE
CPEIICTBA CAMOCTOSITENILHO MPU BBIMOJTHEHUHU 33JaHUI TOMCKOBOTO XapakTepa.

MP3 Osradenue nagvikamu cMblC1068020 YMEHUS MEKCNOE PATUUHBIX CIMULEN U HCAHPOEB
6 COOMBEemcmeul ¢ Yeaamu u 3a0aiamu.
BBIMYCKHUK CMOKET OpHUEHTHPOBATHCS B pa3IMYHBIX HMCTOYHUKAX HH(OpMaIuH,
WHTEPIPETUPOBATH PA3JIUYHBIE TEKCTBHI.

Kommynukamugnole ynugepcaibHble yuedOHble 0CUCM U,

MPI1_Chopmuposams ymernue 6€CKOHGIUKMHO20 COMPYOHUYECMBA 8 2PYNNe.
BeIyCKHUK CMOKET caM OpraHM30BaTh TPYIIBl ISl pelIeHHs] Y4eOHBIX 3ajad,
JIOTOBapHUBATHCS 1 OECKOH(MIMKTHO BBIXOANUTH M3 CIOXKHBIX CUTYAIIHA.

MP2_ Coopmuposams ymernue apeymeHmuposano cmpoums c6010 pedb.



BbIHyCKHI/IK CMOKCT OCO3HAHO CTPOUTH PCYCBOC BbICKAa3bIBAHUC, CBOGOIIHO nisjaraTtb
CBOIO TOYKY 3pCHUS, 3alllMIIIATh ITPOCKTLI U yLIe6HBIC HUCCICIOBaHUA. yanHHﬁCH BJIagceT
HECKOJIBKMMHU CIIOCOOaMH COCTaBJICHUS TEKCTOB HA OCHOBE MMPOYUTAHHOI'O U MOXKCT UX
IIPUMCHATH B Pa3sHbIX IPEIMETHBIX obnacTx.

MP3 Chhopmuposamv komnemenmruocmu 6 ooracmu ucnoavsosanusi UKT.

BBITTyCKHUK CMOXKET MCIOIh30BaTh CPEACTBA MH(DPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
texHosoruii (MKT) B pemieHun KOrHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX
3amad ¢ coOnrofeHreM TpeOOBaHWI SPrOHOMHKH, TEXHHKH O€30MacHOCTH, TUTHCHBI,
pecypcocOepexeHusi, TMPaBOBbBIX U OTUYECKUX HOPM, HOPM HHPOPMAIIMOHHOM
0e301acHOCTH.

B pesysbrare u3yueHust 3JeKTHBHOTO Kypca «Penienne ouonornveckux 3aaad» B 10-11 ximaccax
Ha YPOBHE CPEIAHEr0 00IIero 00pa3oBaHus:

BbINyCKHUK HA YIJy0JeHHOM YPOBHE HAYUYMTCSH:

OLIEeHMBATH POJIb OMOJIOIMUYECKUX OTKPBITHI M COBPEMEHHBIX MCCIIEIOBAaHUI B PA3BUTUU HAYKU
U B IIPAKTUYECKOH 1€ATEIbHOCTH JIIOJIEH;

OlleHMBATh poJib OHojoruu B (OPMUPOBAHMU COBPEMEHHOM HAaydyHOH KapTUHBI MHpa,
IIPOrHO3UPOBATh MEPCIEKTUBbI Pa3BUTHS OMOJIOTUY;

YCTAaHABJIUBATHL M XAPaKTEePHU30BaTh CBS3b OCHOBOIIOJIATAIOIIMX OWONOTUYECKUX MOHSTUN
(kneTka, opraHusMm, BUJ, IKOCHCTEMa, OMocdepa) ¢ OCHOBOIOJIATAIOIIMMH HOHITUAMU JAPYTUX
€CTECTBEHHBIX HAYK;

000CHOBBIBATBH CUCTEMY B3IVISIOB Ha >KMBYIO NMPUPOAY M MECTO B HEH 4YeIOBEKa, MPUMEHSs
OMOJIOTUYECKHE TEOPHH, YYEHHS, 3aKOHBbI, 3aKOHOMEPHOCTH, TOHUMAaTh TPAHUIBI HUX
MIPUMEHUMOCTH;

NPOBOANTHL Y4eOHO-HCCIeJ0BATE]bCKYIO JEITEIbHOCTh 10 OMOJIOTUM: BBIIBUTATh THUIOTE3BI,
MJIaHUPOBaTh PaboTy, OTOMpaTh U MPeoOpPa3OBBIBATH HEOOXOAUMYIO MH(OpPMAIINIO, TPOBOIUTH
AKCIIEPUMEHTBI, HMHTEPIPETUPOBATh PE3YIbTaThl, JENaTh BHIBOABI HAa OCHOBE IOJIYYEHHBIX
pe3yabTaToB.

BBISIBJISITHh H 000CHOBBIBATH CYILIECTBEHHbIE OCOOCHHOCTH Pa3HbIX YPOBHEH

OpraHHu3aliH KU3HH;

YCTAaHABJIUBATH CBSI3b CTPOCHUS M (PYHKIMI OCHOBHBIX OMOJOTHMUECKUX MAKPOMOJEKYM, HX
POJIb B IIpOIeccax KIETOYHOIO MeTabonn3ma;

pelmiaTh 3aJa4M Ha ompejeneHue mocienoBatenbHocTH HykineotunoB JJHK m uPHK (MPHK),
antukonoHoB TPHK, mocnenoBaTenbHOCTH aMUHOKUCIIOT B MOJIEKYJIe OelKa, MPUMEHsST 3HAaHUS
0 peakIusX MAaTPUYHOIO CUHTE3a, FEHETUUECKOM KOJI€, IPUHLIUIIE KOMILUIEMEHTApPHOCTH;

AeaaTh BbIBOABI 00 M3MEHEHHUSX, KOTOpPBIE MPOU30UIYT B MpOIECCaX MAaTPUYHOTO CHUHTE3a, B
Clly4ae U3MEHEHHUs MociiejoBaTeabHocT! HykieoTunoB JIHK;

cpaBHUBATH (a3bl JIEEeHNs KIETKH; pellaTh 3a/a4d Ha OIpe/elieHHe U CpaBHEHHE KOJIMYecTBa
reHeTuyeckoro marepuana (xpomocom u JIHK) B KiIeTkax MHOTOKJIETOYHBIX OPTraHU3MOB B
pa3HbIX (azax KIETOYHOTO IUKIIa;

BbISIBJISITh CYIIECTBEHHbIE MPU3HAKH CTPOEHUS KIJIETOK OPraHW3MOB PAa3HBIX LAPCTB KUBOU
MIPUPO/IbI, YCTAHABINBATH B3aUMOCBSA3b CTPOCHUS U (DYHKIUI YacTeil 1 OpraHOMUI0B KIIETKU;
000CHOBBIBATh B3aUMOCBS3b IUIACTHYECKOTO U SHEPTeTUYECKOr0 OOMEHOB;

CPaBHUBATH IPOLIECCHI MJIACTUYECKOTO U SHEPTeTUYECKOr0 0OMEHOB, MPOUCXOASIINX B KIETKaX
JKUBBIX OPraHU3MOB;

omnpeaeJATh KOJIMYECTBO XPOMOCOM B KJIETKaX PACTEHUH OCHOBHBIX OTAEJIOB HAa PA3HbIX ATanax
JKU3HEHHOTO 1MKJIA;



pelIaTh T€HETHYECKHE 3a/layd Ha JUTHOPHIHOE CKpEIlMBaHHE, CIEIUICHHOE (B TOM YHCIE C
MI0JIOM) HacJeI0BaHuE, aHAIM3UPYIOIllee CKPEIIMBaHe, IPUMEHSSI 3aKOHbBI HACIIECTBEHHOCTH U
3aKOHOMEPHOCTH CLETIJIEHHOI'O HACJIEIOBaHMS;

PacKpbIBAaTh IPUYMHBI HACJIEICTBEHHBIX 3a00JI€BaHMMi, apryMEeHTUPOBATh HEOOXOAUMOCTh MEP
NpeIyNnpexIeHUs TaKUX 3a00JIeBaHHIA;

CPaBHUBATH Pa3HbIEC CIIOCOOBI PA3MHOKEHUSI OPIraHU3MOB;

XapaKTepu30BaTh OCHOBHBIE Tallbl OHTOI'€HE3a OPraHU3MOB;

BBISIBJISAATH NPUYUHBI U CYIIECTBEHHbIE MPHU3HAKU MOJIU(MUKAIMOHHOW U MYTAalMOHHOMN
WU3MEHUYUBOCTH;

000CHOBBIBATH POJIb HU3MEHUYUBOCTH B €CTECTBEHHOM U HCKYCCTBEHHOM O0TOOpE;
000CHOBBIBATBH 3HAUECHHUE PA3HBIX METOJOB CEJIEKIUH B CO3/JaHUU COPTOB PACTEHMM, MOPOJ
YKUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

000CHOBBIBATH IIPUYMHBI U3MEHAEMOCTH U MHOT0OOpa3usl BUAOB, IPUMEHSS CUHTETHUYECKYIO
TEOPHIO IBOJIOIINH;

XapaKTepU30BaTh MOMYJISINIO KaK €UHUILY 3BOJIIOLNH, BUJ KaK CUCTEMaTHYECKYIO

KaTEeropuio U KakK pe3yabTaT dBOIIOIUY;

YCTaHABJIUBATH CBSA3b CTPYKTYPbI U CBOWCTB AKOCUCTEMBI;

COCTABJIATH CXEMbl I[IEPEHOCa BELIECTB M HHEPrUUM B OKOCUCTEME (CeTH MHUTaHHS),
NMPOrHO3UPOBATH UX U3MEHEHHUS B 3aBUCHMOCTH OT U3MEHEHUs (PaKTOPOB CPEIbI;
apryMeHTHPOBAaTh COOCTBEHHYIO IMO3UIMIO MO OTHOIIEHHIO K KOJOTHYECKHM MpodiIemMaM |
MOBEJICHUIO B IPUPOJIHOM CPELIE;

000CHOBBIBATH HEOOXOJMMOCTh YCTOMYMBOTO Pa3BUTHS KaK YCIIOBUSI COXpaHEeHUs Onochepsi;
OLIEHMBAThH MPAKTUYECKOE U ITUYECKOE 3HAYEHUE COBPEMEHHBIX HMCCIEAOBaHUN B OMOJIOTHUH,
MEAUIIMHE, YKOJIOTUH, OUOTEXHOJIOTUH; 000CHOBBIBATH COOCTBEHHYIO OIICHKY;

BBISIBJIAATH B TEKCTE OMOJIOTMYECKOTO COepkKaHUs MpoOIeMy U apryMEHTHPOBAHHO

ee OOBSICHSTD;

NPeACTABJIATh OHOJOTHYECKYI0 MH(POpPMAIUI0 B BMJIE TEKCTa, TAOIMIIBI, CXEMbl, rpaduxa,
JMarpaMMbl U JIeNlaTh BBIBOJBI HAa OCHOBAHUM NPEACTABICHHBIX JAHHBIX; NMPeodpa3oBbIBATH
rpaduk, TabIHIly, AHArpaMMy, CXeMY B TEKCT OMOJIOTHYECKOTO COJIePKAHUSI.

BbIHyCKHHK Ha yl".]'lyﬁ.]'leHHOM YPOBHE INOJYYHUT BO3MOKHOCTD HAYYHUTHCH:

OPraHM30BbLIBATL M NPOBOIAMTHb HWHIWBUAYAIBHYIO HCCIIEIOBATENBCKYIO ESTEIBHOCTh II0
Ouonorun (Win pa3pabaTbiBaTh UHIMBUIYaJIbHBIA MPOEKT): BHABUTATh TUIIOTE3bI, MIIAHUPOBAThH
pabotry, otOupaTh U mMpeoOpa3oBBIBATH HEOOXOAMMYIO  HMHGOpPMAIMIO, TMPOBOIUTH
DKCIIEPUMEHTHI, UHTEPIPETUPOBATh PE3yIbTaThl, JENaTh BBIBOJABI HA OCHOBE MOTYyYEHHBIX
pe3yIbTATOB, MPEJCTABIATH MPOAYKT CBOUX UCCIICAOBAHMIA,

NPOrHO3UPOBATH TIOCIEACTBUS COOCTBEHHBIX HCCIIEOBAHUHM C y4eTOM ATUYECKHMX HOPM U
HKOJIOTMYECKUX TPEOOBAHU;

BBIIEJIATH CYIIECTBEHHBIE OCOOCHHOCTH KU3HEHHBIX LIMKIJIOB MPEACTaBUTENEH pa3HbIX OT/IENIOB
pacTeHH U THITOB )KUBOTHBIX; H300paXkaTh IIHKJIBI PA3BUTHSI B BUJIE CXEM;

AHAJIM3MPOBATh M MCHOJB30BATH B PEIICHUM YYEeOHBIX W HCCIENOBATENbCKUX 3a/a4
UHPOPMAIIHIO O COBPEMEHHBIX MCCIICIOBAHUAX B OMOJIOTHH, METUITHE U SKOJIOTHH;
apryMeHTHPOBATb HEOOXOAMMOCTh CHHTE3a E€CTeCTBEHHOHAYYHOTO M COLMOTYMaHHTAPHOTO
3HaHUS B SNIOXY HH(POPMAITMOHHOW ITUBUIIN3AINH;

MOJeJTUPOBATH W3MEHEHHE OHKOCHCTeM IO/ BIUSHUEM pa3IUYHBIX Tpynn (GakTopoB
OKpYKarloIleu cpeibl;

BBIIBJSITH B TIPOIECCE MCCIENOBATENbCKON JIEATENIbHOCTH TIOCIEACTBUS AHTPOIIOTEHHOTO
BO3/ICIICTBUS Ha SKOCHCTEMBI CBOET0 PETHUOHA, MpejlaraTh CocoObl CHUKEHUSI aHTPOIIOT€HHOTO
BO3/ICUCTBUS HAa DIKOCUCTEMBI,



HCNOJIb30BATH IPHOOPETEHHBIE KOMIIETCHIIMN B MPAKTUYECKOM JAEATEIbHOCTU U MOBCEIHEBHOM
KHU3HH, Ul OPUOOPETEHHUs] OIbITa JAEATEIbHOCTH, IMpPEIIIeCTBYOLEH NpodecCHoHaIbHON, B
OCHOBE KOTOPOH JICXKHUT OUOJIOTHS KaK y4eOHBIN TpeaMeET.

B pe3yjabTarTe H3y4YCHUA OHMoJI0THH HA l'[pO(i)I/I.]'IbHOM YPOBHE€ YYCHUK HOJI?KE€H 3HATDL U
NNOHHUMATh:

® OCHOG6HblE NON0IceHua OUOIOTMUECKUX TEOPUH (KJIETOYHAs TEOPHUS; XPOMOCOMHAs TEOPHs
HACJIe/ICTBEHHOCTH; CHUHTETHYECKasi TEOpUs SBOJIIOLMH, TEOpUS aHTPOIIOreHe3a); yuyeHuil (o
OyTsX ¥ HampaBieHusix ospomonuu; H.M. BaBwioBa o 1meHTpax MHOrooopasuss u
IIPOUCXOKACHUS KYIbTypHBIX pacTeHuii; B.J1. BepHanckoro o Ouocdepe); CymHOCTbh 3aKOHOB
(I''Menpnens; cuermieHHoro HacienoBanust T.MopraHa; TOMOJIOTMYECKHUX — DSIOB B
HaCJIEICTBEHHOU MU3MEHYMBOCTU H.N. BasuiioBa;3apoplieBoro CXOJICTBA;
OMOTEHETHYECKOI0); 3aKOHOMEPHOCTEH (M3MEHYMBOCTH; CICIUIEHHOTO  HAcJEJOBaHMS;
HacJleI0BaHMsl, CLIEIUIEHHOTO C I0JIOM; B3aUMOJICHCTBHS T'€HOB M X LIUTOJIOIMYECKUX OCHOB);
npaBwi (nomMuHupoBaHus I'.MeHnpaens; 3K0JI0rnYecKoi Mupamuibl); rUoTe3 (YUCTOTHl TaMeET,
CYIIHOCTH U NPOUCXOKJICHUSI AKU3HH, TPOUCXOXKACHUS YEIOBEKA);

® cmpoenue OU0N0ZUUECKUX 00BeKmog: KIEeTKU (XMMUYECKHH COCTaB U CTPOCHME); FCHOB,
XpPOMOCOM, JKEHCKMX M MYXKCKHUX TIaMeT, KJICTOK IPOKApUOT U DYKAPUOT, BUPYCOB;
OJIHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB; BUA U SKOCUCTEM (CTPYKTYpa);

® CyuHOCIMb OUOI02UYECKUX RPOUecco8 u A6HeHull: OOMEH BEUIECTB U IPEBPAILCHUS
SHEPrUM B KIETKe, (POTOCHHTE3, IUIACTUYECKUH M DSHEpreTHYeckuit obmeH, OpoxeHue,
XEMOCHHTE3, MHTO3, MEHO03, pa3BUTHE TaMET Yy IBETKOBBIX PACTCHHUH M IO3BOHOYHBIX
KHUBOTHBIX, Pa3MHOXKEHHUE, OIUIOJIOTBOPEHUE Y I[BETKOBBIX pPACTEHHMH M IO3BOHOYHBIX
KUBOTHBIX, WHJMBUIYyaJbHOE pa3BUTHE OpraHu3Ma (OHTOreHe3), B3aMMOJECICTBHE TI€HOB,
MOJTyYeHHEe TeTepo3uca, MOJUIUIONIOB, OTIAAJCHHBIX TMOPUAOB, JAEWCTBHUE HCKYCCTBEHHOTO,
OBUKYIIETO M CTa0WIM3UpYIOLIEro  orbopa, reorpaguueckoe U HKOJIOTMYECKOE
BUZI000pa30BaHue, BIMSHUE 3JEMEHTapHBIX (DAKTOPOB SBOJIIOLMHU HAa T€HO(OHA MOIMYJISALMH,
(dbopMHIpOBaHKE PUCTIOCOOIEHHOCTH K Cpejie OOMTAaHMUsI, KPYyTOBOPOT BEIIECTB M MPEBPAIICHUS
SHEPIUu B 3KOCUCTEMax U Ouocdepe, aBororust 6uochepsr,

® COBPEMEHH)I0 6”0]102”‘!801(‘_]/10 MepMuHRO102ui0 U CUMBOJIUK)y

B pesyabTare n3ydeHust 0M0JI0THH HA NPO(PHUIBHOM YPOBHE YYCHUK JOJIKEH YMETh:

® 00vACHAmMb POIIb OUOJIOTUYECKUX TEOPHH, Wael, MPUHIMIIOB, THIOTE3 B (POPMUPOBAHUH
COBPEMEHHOM €CTECTBEHHOHAyYHOW KAapTHUHBI MHpaA, HAyYHOT'O MHMPOBO33PEHMS; €IUHCTBO
KUBOM M HEXHUBOM MPHUPOABI, POACTBO >KUBBIX OPraHU3MOB, HCIOJIB3Yys OMOJIOrMYecKue
TEOpUH, 3aKOHBI U IMpaBWJIA; OTPULATEIILHOE BIMSHUE AJIKOTOJsl, HUKOTHHA, HAPKOTUYECKUX
BELIECTB Ha pa3BUTHE 3apOjbIlIa YEIOBEKa; BIMSHWE MYTarecHOB HAa OPraHu3M YeJOBEKa;
B3aMMOCBS3M OPTaHHW3MOB U OKPY)KAIOIIEH Cpelbl; NMPUYMHBI 3BOJIOLUU BUAOB, YEJIOBEKA,
o6uocgepsl, €TMHCTBA YEJIOBEUECKUX pac, HACIEICTBEHHBIX M HEHACIIEICTBEHHBIX U3MEHEHUI,
HACJIe/ICTBEHHBIX  3a00JIeBaHUi, TEHHBIX M XPOMOCOMHBIX MYTaIMi, YCTOHYMBOCTH,
CaMOpPEryJIllMM, CaMOpPa3BUTHUSI U CMEHBl HKOCHUCTEM, HEOOXOJUMOCTH COXPAaHEHUS
MHOTr000pasus BUJIOB;

® yCmMaHaenueams 63auMoc6aA3u CTPOeHHUs U (GYHKIUH MOJEKYl B KIETKE; CTPOEHUs U
(GyHKUMH OpraHOMAOB KIETKH; IUIACTMYECKOIO M HHEPreTHYEeCKOro oOMeHa; CBETOBBIX U
TEMHOBBIX peakluuii (OTOCHHTE3a; IBIKYIIMX CHJ DBOJIONMHU; IyTed W HaNpaBICHUH
9BOJIIOLINH;

® peutams 3a1a4U Pa3HOM CIIO)KHOCTH 110 OMOJIOTHH;



® cocmaenams cxembl CKPEUIMBAHUA, IyTEeH MEPEHOCA BEIIECTB U SHEPTHH B 3KOCHUCTEMaX
(Tenu nuTaHus, TUIICBBIC CETH);

® onuceléamp KICTKW PACTEHUH U KUBOTHBIX (MOJ MHKPOCKOIOM), Oco0eil Buaa IO
MOP(OJIOTHIECKOMY KPUTEPHUIO, SKOCHCTEMBI 1 arpOIKOCHCTEMBI CBOCH MECTHOCTH; TOTOBHUTH
Y OIUCHIBATh MUKPOIIPENapaThl;

®  @blAGIAMbL TIPUCIIOCOONICHWS OpPraHM3MOB K cpeie oOuTaHus, apoMopdo3bl H
UIM0AJIANITAIMY Y PACTEHUH M JKUBOTHBIX, OTJIMYMTEIbHBIC MTPU3HAKU JKUBOTO (Y OTIEIBHBIX
OpFaHI/I3MOB), abuoTuyeckue u OHMOTHYECKHE KOMIIOHEHTHI 9KOCHUCTCM, B3aHUMOCBI3HU
OpPraHM3MOB B DKOCHCTEME, HCTOYHHKH MYTarecHOB B OKpyXarwomlel cpene (KOCBEHHO),
AHTPOITOTEHHBIC U3MEHEHUS B 9KOCHCTEMaX CBOETO PEerroHa;

® uccnedogamp GUOIOTUIECKUE CUCTEMBI Ha OMOJIOTMYECKUX MOJIEISAX (aKBapUyM);

® cpaenusamp OVOJIOTHYECCKUE OOBEKTHI (KICTKH PACTCHHH, )KUBOTHBIX, TPUOOB M OaKTEpHiA,
9KOCUCTEMBl U arpo3KOCUCTEMBI), IPOLECChl U sBJIEHUS (OOMEH BEIIECTB y PACTEHUH U
KUBOTHBIX; IJIACTUYECKUNA U SHEPreTHYecKuii 0OMeH; ()OTOCHHTE3 M XEMOCHHTE3; MHUTO3 U
Meii03; Oecroyioe W TOJOBOE Pa3MHOKEHHUE, OIUIOJOTBOPEHHE Y IIBETKOBBIX PACTCHUH W
MMO3BOHOYHBIX JKUBOTHBIX; BHEIIIHEE M BHYTPEHHEE OILIOJOTBOpPEHUE; (POPMBI €CTECTBEHHOTO
oTOOpa; HMCKYCCTBEHHBI W  €CTECTBEHHBIH  OTOOp;  CIOCOOBI  BUAOOOPa30BaHUS;
MaKpO3BOJIIOIUIO0 M MUKPOIBOIIOIUIO; MYTH U HAPaBIEHUS SBOJIOIMH) U JeNIaTh BBIBOJIBI HA
OCHOBE CPaBHEHHUS;

® aHausupoeamdb U oueHueamsp Pas3yIMYHbIC 'MIIOTE3bl CYIIHOCTHU KHU3HU, IMPOUCXOKIACHHUA
JKM3HH 1 YCJIOBCKA, YCIIOBCUCCKHUX pac, rio0abHbBIC AHTPONOICHHBIC USMCHCHUS B 6H0c¢)epe,
OTHYCCKHEC aCIICKTbl COBPEMCHHBIX I/ICCJ'IG,I[OBaHI/Iﬁ B OMOJIOTMYECKOM HAYKeE;

® ocyuiecmeiiimsp CAMOCMOAMENbHBLI ROUCK OU0J102UUECKOll um[mpmauuu B Pa3JIMYHBIX
HCTOYHHKAX (y‘Ie6HI)IX TCKCTax, CIIpaBOYHHKAX, HAaYYHO-TIOIMYJIAPHBIX U3JaHUAX,
KOMITBKOTCPHBIX 6a3ax, pecypcax I/IHTepHeT) U IIPUMCHSTD €€ B COOCTBEHHBIX HCCICOOBAHUAX

B pesynbmame u3yuenua oOuonozuu Ha nPOPUABLHOM YPO6HE YUEHUK OO0/MHCEH
HCIOJIB30BATh NPHOOPETCHHbIC 3HAHMA W YMEHHSI B NPAKTHYECKOH JeATeJbHOCTH H
NMOBCEJHEBHON JKM3HU Ui TPaMOTHOrO O(OpMIIEHUS pe3ylbTaTOB OMOJIOTHMYECKHUX
UCCIIeIOBaHM; 000CHOBaHMSI U COOJIIOJICHUS MPaBUJI MOBEACHUS B OKpYJXKarollled cpene, Mep
npoUIAKTUKKA PACIpPOCTPaHEHUs BUPYCHBIX (B ToMm uuciae BUY-undexnuun) um apyrux
3a00JIeBaHNUN, CTPECCOB, BPEIHBIX NPUBBIUEK (KypEeHHUE, aJIKOrOJIM3M, HAPKOMAHUs);0Ka3aHUS
NepBod TOMOIIM TpU TNPOCTYAHBIX W JPYrUX 3a00JIeBaHUSAX, OTPABJICHHUU MHILEBBIMU
OPOAYKTaMHU; ONpeAereHus COOCTBEHHOM TMO3MIMM 10 OTHOUIEHHWIO K 3SKOJIOTHYECKUM
npobiieMaM, MOBEACHUIO B MPHUPOAHON Cpele; OLEHKH OSTUYECKHX aClEeKTOB HEKOTOPBIX
UCCIIEIOBaHU B 00J1aCTH OMOTEXHOJIOTHH (KJIOHUPOBaHHE, HICKYCCTBEHHOE OIIJIOJOTBOPEHHE

Conep:xanue nporpamMmmsbl kypca B 10 kiacce
O01ee KOIMYECTBO YacoB — 34

BBenenne (2 gaca)
3HaueHue FeHETHKU U MOJIEKYJIIPHOM OMOJOTHM ISl COBPEMEHHOTO uenoBeka. CoBpeMEHHbIE
npoOJeMbl TEHETUKH B 00JacTH MEIUIUHBI, CEeIbCKOTO XO3AHCTBa, MPOU3BOJCTBA MPOJIYKTOB
NUTaHUS, MEIUIUHCKOM M cyneOHOM SKCIepTH3bl, KIOHHUPOBAHWSA, TE€HHOM WH)KEHEPHH.
JlocTv>keHMs,, BO3MOXKHOCTM M IEPCHEKTHBBI HAayKu. MexXnayHapoaHbll MHpoeKT «l'eHoM
yenoBeka». Meronpl reHeTukd. [Ipuémbl MHTErpanuu 371€MEHTOB KOMOMHATOPUKH, BBICHIEH
MaTe€MaTUKH, CTAaTUCTUKUM B PEIICHUMM  3aJad 10 TIecHeTuke. Teopema  cnoscenusn
eéepoamnocmeii. Teopema ymHodICeHus 6epoamuHocme. I'enemuueckue codvimus
(noagnenue xpomocom, annenei, 2eH06, 2eHOMUNOS, (penomuno¢ u m.o.) Kak



PABHOGEPOSIMHOCHIHbBIE He3aeucumbvle COBMECHIHbIE U HecoemecmHble. |'@HEeTHUYECKUE
CHMBOIJIBI 1 TCPMUHBI.

Tembl npoeKkTOB: «MaTeMaTHYECKHI anmapar B OHOJIOTHI,

«Y4éHbple MaTEeMaTHKHU U (pr3KKH, BHECIINE BKIIAJ B
OMOJIOTUYECKHUE OTKPBITHUSY;

«Pa3BuTHE HAyYHBIX IPEACTABICHUN O
HACJIEACTBEHHOCTH,;
«[IpakTueckoe 3HaYEHUE TEHETUYECKUX U
LUTOJIOTUYECKUX KapT»
«"eHeTnyeCKast AMarHOCTUKA U TEHETUYECKUHM NACIIOPT
YeJIOBEKa»

Mouekyasipuasi 6M0J10TUsA
OcHOBHBIE HOCHTEN HacaeacTBeHHOCcTH (5 yacoB)

Akryanuszanus ~ Teoperuyeckux 3HaHuM. HykinenHoBble kucnotbl. CTpoeHue, CBONCTBA U
byuknun  JIHK. IlpaBuno Yapradda,  kommiementapHocts. Crtpoenue u Buiasl PHK.
I'eneTdeckuil KOX M €ro CBOMCTBA. MaTpuuHble PEaKUMH: PEAYIUIMKALWS, TPAHCKPUIILUA,
TpaHcsus. ['eHHble MyTalluy, CABUT PaMKH CUMTBIBAHUSA, TPAH3ULIUU, TPAHCBEPCHH.
DHepreTuYecKkuii 0OMeH, MeTaboIM3M, aHA0O0IN3M, KaTaboIN3M, aCCUMUIISIIUS, TUCCUMUIISIINS;
ATanbl YHEPreTHUECKOT0 OOMEHA: MOArOTOBUTENbHBIM, TTTUKOIN3, KIETOUHOE bIXaHUE.

TemaTuka 3agau:
1. Ompenenenne nyxneotuanor mnocnenoatenbHocty JIHK u PHK no 3agannoit
nenouke B moiekyne JTHK.
2. BoccranoBiieHrne HYKIICOTHIHON mocienoBarensHocTH B Mosiekyine JJHK mo omgHol
13 Lenel NoJIunenTua.
3. OmpeneneHre aMHHOKHCIOTHON IOCTENIOBATEIBPHOCTH B MOJIEKysle Oenka 1o
3alaHHOMY y4YacTKy I'eHa.
4. Pacuer MNpPOLIEHTHOTO COJEP’KaHUS U BUJIOBOTO COCTaBa IMypPUHOB U MUPUMUJIMHOB B
mosekynax JJHK u PHK.
Onpenenenne nuabl nenu moiekyn JJHK, PHK.
6. Pacuer xonmuuecTBa u MonekyisipHoil maccel JIHK, PHK.

o

Kaaccuueckne 3axonbl I'. Menaens (5 yacoB)

AKTyanu3alust — TEOpeTHYeCKMX 3HaHWH. MOHOTMOpPUAHOE CKpeUIMBaHWE, IUTHOPHIHOE U
MOJIMTUOPHUIHOE CKpelnuBanue. 3aKkoHbl MeHens. AHanu3upyroliee ckpenuBanue. Hemomnoe
JOMUHUpOBaHKE (OMBITHI MeHJenst ¢ HOYHOW KpacaBullei). 3aKoH (TMIIOTe3a) YMCTOTHI TaMer.
I'en, ¢en reHoTun, ¢eHoTUI, aiedb, JOMUHUPOBAHME, PEIECCUBHBINA, T'OMO3UIOTA,
TeTepO3UT0Ta, JIOKYC, aIbTEPHATUBHBIN NIPU3HAK, peiméTka [lennera.
TemaTnka 3agau:
1. MonorubpuagHoe ckpemusanue. [lepBolil 3akoH MeHens.

2. JluruOpugHOEe W TONUTHOPUAHOE CKpelIMBaHWEe. BTOpoil W TpeTuil 3aKoHBI
Menpens.

3. AHanu3upymoliee U BO3BPaTHOE CKPELIUBAHHUE.

4. HenonHoe (MpoMeXKyTOYHOE) HACIEA0BaHNUE.



B3aumopeiicrBue reHoB (5 yacoB)

AKTyanu3anusi TeOpEeTUYSCKUX 3HaHWKM THIThl HeaJIeIbHOTO B3aMMOICHCTBHUS T€HOB
KOMIUIEMEHTAPHOCTh, JIUCTa3, MOJMMEPHs, MHOXKECTBEHHOE JICHCTBHE TCHOB,
KOJIOMUHUPOBAHHUE Ha MPUMEPE HACIICIOBAHUS TPYIII KPOBH.

TemaTuka 3axau:
KoMrieMeHTapHOE B3aUMO/IEHCTBHE T€HOB (KOMIIJIEMEHTAPHOCT)
Dnucras.
[Tonmumepust
IInenorponus
KomomunupoBanue.

agrwpnE

HacsienoBanue, cuenJiennoe ¢ mojiom (3 yaca)
AKTyanu3anusi TEOPEeTUYECKUX 3HaHUM XPOMOCOMHOE OMpeIeJICHUE T10J1a, AyTOCOMBI,
reTEPOXPOMOCOMBI, TOMOTaMETHBII U TeTepOraMeTHBIN M0J, T€MU3UTOTHOCTD.
TemaTruka 3aga4:
1. nHacnmepoBaHWE IPU3HAKOB, CLEIIJICHHBIX C MTOJIOM

Cuemnienne redoB. Kpoccunrosep. I'eneruyeckue kaprol (4 yaca)
AKTyanu3aiusi TEOpPEeTUYECKUX 3HaHUM XPOMOCOMHAsI TEOPHS HACIEICTBEHHOCTH, ONBITHI
barcona V., Ilennera I'.. Moprana T., 3akon Moprana. KpoccuHroBep u rpyIiisl CEIIeHUS,
T€HETUYECKHUE KapThl XPOMOCOM.
TemaTuka 3amau:
1. ompeneneHune pacCTOSTHUS MEXKY T€HAMU;
2. ompeeneHne BEpOITHOCTH (PEHOTUIIOB MOTOMCTBA, €CITU TeHbI IOKAIU30BaHbI B
OJHOMN XpOMOCOME;
3. ompeneneHne BEPOSITHOCTH (EHOTUIIOB IIOTOMCTBA, €CJIM T€HbI JIOKAJTM30BaHbI B
OJHOM XpOMOCOME, HO KPOCCHUHTOBEP MPH 3TOM HE MPOUCXOJIUT.

I'eneruka nonyasiuuii (5 4yacoB)
3akon Xapau — BaitnOepra: nekuus «Bcenen 3a Xapau u BaiinO6eprom, pemienue 3aad mno

TE€HETHUKE MOIYJISALHM.

IMoBTopenue (5 yacos)



TemaTnuyeckoe NIAHKPOBaHUE

Neri/mm Tema ypoka Konnue Bun xouTpons
CTBO
4acoB
1 BBenenue 2 buonornueckuii
JTUKTaHT
2 MonexyinsipHast Ouoorus 5) 3auér
3 Knaccuueckue 3akoHbl MeHens 5 3auéT
4 B3anmMoeiicTBue TeHoB 5) 3a4éT
5 HacnenoBanue, cuierieHHoe ¢ nojiom 3 3auéT
6 Cuemnnenue renoB. Kpoccunrosep. 4 3auéT
I'eneTnyeckue KapThl
7 I'enetuka nonymnsuit 5 3a4ET
8 [ToBTOpCHME 5 UTOTOBBIN 3a4ET
Bcero gyacos 34

Conep:xanue nporpamMmmsl Kypca B 11 kiacce
OO1mee Koy4uecTBO 9acoB — 34

Pemenue 3a1anuii Ha NpUMeHeHUe 3HAHUI M YMEHUI B IPAKTHYECKOM 1eATeJIbHOCTH.

IpakTHKO-OpMEeHTHPOBaHHBIE 3a1aHus (4 yaca)

buosorus kak Hayka. MeTroabl HAY4YHOI'0 ITO3HAHUSA

AKTyanu3amusi TeopeThyeckux 3HaHui. JlocTwkenus Ouonoruu. MeTonpl HCCIeI0BaHHUS.
YpoBHM OpraHU3alUy )KUBON PUPOBI.

YpoBeHb 3a1aHNI — IOBBILICHHBIH.

Tunsl 3a1a4 - NpaKTUKO-OPUEHTUPOBAHHBIN (TuHUA 22).

Temarunka 3ana4 (3JIeMEHTBI COJICPIKAHUSI)

1. 3HATh ¥ MOHUMATh CTPOCHHUE U MPU3HAKH OMOJIOTUIECKIX OOBEKTOB,

2. CYIIHOCTh OMOJIOTHYECKHX MPOIECCOB U SBICHUIA.

3. TpaBuWJa OKa3aHUs MEPBON TOMOIIIH

4. TpaBWJIa TIOBEJICHUS B IPHPOJIC

5. B3aMMOCBS3M KOMIIOHEHTOB OMOJOTHYECKHX CHCTEM Pa3HOTO YPOBHS, 00€CTIEUNBAIOIINX
WX YCTOWIMBOCTh U ()YHKITMOHUPOBAHHE.

Ymenus —

1. 0OBACHATH B3aMMOCBSI3U OPTaHU3MOB,

2. TPUYUHBI YCTONYUBOCTH, CAMOPETYISIINN, CAMOPA3BUTHUS M CMEHBI 9KOCHUCTEM;

3. aHANMM3UPOBATH PE3yJIbTATHl OHMOJOTHYECKHUX SKCIICPUMEHTOB,

4. TPOBOAMUTH HAOIIOICHUS IO UX OMUCAHMUIO,

5. UCHonB30BaTh MPHOOPETEHHBIC 3HAHWS M YMEHHUS B MPAKTUYCCKOW JEATCIIBHOCTH U
MMOBCEAHEBHOM KH3HU,

6. TpUMEHATH CHOCOOBI BBIPAIIMBAHUS W PAa3MHOXKCHHS KYJIbTYPHBIX pAcCTCHHHA U
JIOMAIITHUX KUBOTHBIX, YX0/1a 32 HUMHU

7. yMeTh OOBSCHATH POJIb OHOJIOTHYECKHUX TEOPHUH, 3aKOHOB, MPHUHIIMIIOB, THIIOTE3 B

(bopMUPOBaHUN COBPEMEHHOU €CTECTBEHHOHAYUYHON KapTUHBI MHpa



Pemenne 3aganuii Ha NpUMEHEeHNe 3HAHNI M YMEeHHH B padore ¢ 0MOJIOTHYeCKUMHU
o0beKTaMH.
3amaHusi ¢ pUCYHKOM, CXeMoii, rpadukom, Tadanueii (4yaca)

Kierka kak 6HoJIOTHYeCKasi CHCTEMA
AKTyanuzanus TeopeTHueckux 3HaHuil. CTpoeHHe, >XU3HEAEATEIbHOCTh M MHOrooOpasue
KJIETOK; YCTaHOBJICHHE B3aWMOCBSI3H CTPOCHUS M (YHKIIMI OPTaHOUIOB KJIETKH, PACIIO3HABAHUE
U CpaBHEHHE KJIETOK Pa3HbIX OPraHU3MOB, IIPOLIECCOB MPOTEKAIOIINE B HUX.
YpoBeHb 3a1aHUI- BBICOKHIA.
Tunel 3a1a4 - 3aJjaHUe ¢ U300pKEHHEM OUOJIOTHYECKOTO 00BeKTa (MuHusa 23)
TemaTuka 3axa4 (3JIEMEHTHI COIEPIKAHNS)
1. MUTO3 M Melo3,
2. 0Oecroyoe 1 MoJI0BOE pa3MHOXKEHHUE,
3. OIUIOJOTBOpPEHHUE Y PACTEHUH U )KUBOTHBIX, BHEIITHEE U BHYTPEHHEE OIJI0JJOTBOPEHUH
Ymenus-
1. paborate ¢ u300paXKEHHBIM OHONOTUYECKUM OOBEKTOM B BHUJE PUCYHKA, CXEMBI,
rpaduku;
2. y3HaBaTh, IOHUMaTh, CPAaBHUBATh, COMOCTABIATh, AHATU3UPOBATh, J€JaTh BHIBOJBI Ha
OCHOBE CpaBHEHUSI, 0000IIEHUSI U BBIJICJICHUS TJIABHOTO.

Pemenne 3aqanuii Ha npUMeHeHUe 3HAHUH M YMeHHUIl B padoTe ¢ TEKCTOM
OMOJIOTHYECKOro cojiep:KaHusl. 3aaHusl HA aHAJIU3 OHoJIorHYecKoii uHpopmanuu (4 yaca)
Oprannsm kak 6MoJI0OrHYecKasi cucreMa
AKTyanu3anusi TEOPETUYECKMX 3HAHUM O  3aKOHOMEPHOCTSIX  HACJIEACTBEHHOCTH U
M3MEHYUBOCTH, 00 OHTOr€HEe3€ W BOCHPOM3BEJIEHUU OPraHU3MOB, O CEJEKLIUU OPraHU3MOB U

OMOTEXHOJIOTHH.
YpoBeHb 3a1aHNI- BEICOKHIT
Tun 3aga4- 3a7aHus Ha aHAJINM3 OMOJIOTMYECKON MH(OPMAIK ¢ OTTOPOil Ha TOHMMAaHUE CMbICTa
MPOYMUTAHHOTO, BBIICJICHUE TJIABHOTO M BTOPOCTENIEHHOTO (unus 24)
TemaTuka 3aaa4 (3JI€MEHTHI COIEPIKAHMS)
1. 3aKkOHOMEpHOCTH HACJIEJCTBEHHOCTH U U3MEHUYHUBOCTH,
2. OHTOI€HE3 U BOCIPOU3BEAECHUE OPraHU3MOB,
3. CeneKIus OpraHu3MOB U OMOTEXHOJIOTHH,
Ymenus-
1. ymeTb OOBACHSATH,
2. yCTaHaBIMBAaTh B3aWMOCBSI3H,
3. pacmo3HaBaTh, ONMCHIBATh, CPABHUBATH U JEJIaTh BHIBOBI HA OCHOBE CPAaBHECHUS !
OMOJIOTYECKUX 00BEKTOB, POIIECCOB U SBJICHUH.
4. TOHMMATh CMBIC]I TPOYUTAHHOIO, BBIJEJIEHHWE TJABHOTO M BTOPOCTENEHHOIO, YMETb
CpaBHUBATh, AaHAIM3UPOBATH TOYHOCTh NPHUBEAEHHBIX OMOJOTMUYECKUX (DAKTOB, SIBICHHH,
3aKOHOMEPHOCTEH, TeOpuil, 3aKOHOB.

Pemenue 3ajaHnii HAa NIPMMEHEHUE 3HAHUN M YMEHHM 10 00001EHUI0 KOHKPETHOI0
OHMOJIOTHYECKOT0 CO/iep:KaHus B HOBOIi cutyanun (12 yacoB)

AKTyanu3alnusi TEeOpPEeTHYECKUX 3HAHMM O MHOrooOpa3uu, CTPOCHUH, >KU3HEHEATEIbHOCTU H
Pa3MHOXKEHUU OpPraHU3MOB DPA3JIMYHBIX LAPCTB JKMBOM MPHUPOJBI M BUpPYCA;, O CTPOCHUH H
KU3HEJEATEIbHOCTH OpraHu3Ma uYeloBeKa, O BHUJAE, [BWKYIIUX CHJIAX, HAMNpaBICHUIX U
pe3ysbTaTax SBOJIOIUHM OPraHUYECKOro Mupa. YMEHUN OOBACHATH OCHOBHBIE apoMOp(o3bl B
ABOJIIOLIMM PACTUTEIBHOTO U KUBOTHOIO MHpA, YCTaHABIMBATh B3aUMOCBSI3b IBHKYLIUX CHUI U
pEe3yJbTaTOB ABOJIIOLMU, 00 IKOJIOTUYECKUX 3aKOHOMEPHOCTSIX, O KPYrOBOpOTE BEIIECTB B



Oouocepe; yMEHMIA yCTaHABIMBATh B3aMMOCBSI3M OpPraHM3MOB B DKOCHUCTEMaX, BBISBISATH
MPUYMHBI YCTOMYUBOCTH, CAMOPA3BUTHUS U CMEHBI 3KOCHUCTEM.
YpoBeHb 3a1aHUI- BBICOKHIA
Tun 3apa4- Ha 00001ICHNE W TPUMECHECHHE 3HAHUW B HOBOW cUTyaluu.(iunus 25,26)
Cucrema 1 MHOroo0pasue oprannieckoro mupa. (3 yaca)

TemaTuka 3aa4 (3JIEMEHTHI COJICPIKaAHMS)

1. mHOroOOOpasue,

2. CTpPOCHHE,

3. KHU3HEACATEIHLHOCTD,

4. pa3MHOKEHUE OPTaHU3MOB Pa3IMUHBIX HAPCTB KUBOU MPUPOABI U BUPYCAX.

Ymenus-
1. 3HaTh M MOHMMAThH CTPOCHHE U MPU3HAKU OMOJIOTHUECKUX OOBEKTOB
2. yMeTb pacro3HaBaTh U OIMHUCHIBATh OMOJIOIMUYECKHE OOBEKTHI.
3. yMeTb ONpeneNsiTh NPUHAMICKHOCTh OHOJOTHMYECKHMX OOBEKTOB K OIpeneEHHON
cucTeMaTHyeckoi rpymnne (kjaccu(uKalum); aHaIn3upoBaTh
Opranusm 4yejiOBEKa M €ro 310poBbe (3 yaca)
TemaTnka 3aa4 (3JIEMEHTHI COJICPYKAHUS)
1. opranusm yenoseka.
2. 0COOCHHOCTH OpPraHU3Ma YeJIOBEKa, €r0 CTPOCHUS, )KU3HEAEATEIbHOCTH, BbICILICH
HEPBHOM JEATEIbHOCTH
3. TUT'HEHa YeloBeKa.
Ymenus-
1. ymeTb OOBSCHATH NPUYMHBI HACJIEACTBEHHBIX U HEHACIEICTBEHHBIX U3MEHEHUH,
HACJIEICTBEHHBIX 3a00JI€BaHU, FTEHHBIX U XPOMOCOMHBIX MYTAallHii;
2. yMeTb OOBSICHATH OCOOEHHOCTH OpraHW3Ma YeJI0BeKa, €ro CTPOCHUS,
KU3HEJEATENIbHOCTH, BbICILIEH HEPBHOU 1€ATEIbHOCTH
IBOIOIUA KUBOM NPUpoasI (3 yaca)
TemaTuka 3aaa4 (3JIEMEHTHI COIEPKAHUS)
1. ocHOBHBIE MOJ0XKEHUST OMOJIOTHYECKUX 3aKOHOB, TEOPHUA, 3aKOHOMEPHOCTEH, TPpaBUJI,
runore3 00 HBOJIOLNU
CTaOMJIM3UPYIOIIMH, IBWXKYIIMNA, TU3PYNTHBHBIN 0TOOD;
reorpaduyecKoe 1 IKOJIOTHIECKOE BUI000pa30BaHUE,
BIIMSIHUE 3JIEMEHTAPHBIX (PaKTOPOB HBOIIOIMH HA TeHO(OH T OMYJISAIHH,
(hopMHpOBaHNE IPUCTIOCOOIEHHOCTH K Cpesie
POJIb GMOJOTMYECKHX TEOPUH, 3aKOHOB, IPUHIIUIIOB, TUIIOTE3 B (POPMHUPOBAHUU
COBPEMEHHOM eCTeCTBEHHO-HAyYHOU KapTUHBI MUpa
Ymenus-
1. ymerb ycTaHaBIMBaTh B3aUMOCBSI3U JABIKYIIMX CHJI U HApaBJIEeHUI 3BOIIOIHIH,
2. BBIABIIATH, CPABHUBATD U JIEJIaTh BHIBO/IbI HA OCHOBE CPAaBHEHUS,
3. yMeTb OOBSICHATH POJIb OMOJIOTUIECKUX TEOPHA, 3aKOHOB, IIPUHIIUIIOB, THIIOTE3 B
(opMHPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa
JKOCHCTEMBI M NIPUCYIIIHE UM 3aKOHOMepHoCcTH (3 yaca)
Temarnka 3a1a4 (3I€MEHTHI COJICPIKAHMS)

ook wd

1. B3auMOCBS3b OPraHU3MOB, YEJIOBEKA U OKPYXKAIOIIEeH Cpebl;
2. TIPUYMHBI YCTOWYMBOCTH, CAMOPETYJISIIMH, CAMOPA3BUTUS U CMEHBI SKOCUCTEM;
3. HEoOXOIUMOCTh COXPAHEHHUS] MHOTOOOpa3s BUIOB, 3aIIUTHI OKPYKAFOIIEH,
4. 5KOCHCTEMBI U NPUCYLINE UM 3aKOHOMEPHOCTH.
5. Ouocdepa.
Ymenus-

1. ymerb OOBSCHATH B3aMMOCBSI3M OPraHU3MOB, YEJIOBEKA M OKPYKAIOLIEH Cpe/bl;
2. TPUYMHBI yCTOWYMBOCTH, CAMOPETYJISIIMH, CAMOPA3BUTHUS M CMEHBI SKOCUCTEM;



3. HEeoOXOIUMOCTh COXPaHEHUSI MHOTO00pasus BUIOB, 3alIUTHl OKPYXKAroIIei,
4. ymeTb pacro3HaBaTh U ONUCHIBATh, CPABHUBATS, JI€JIaTh BHIBO/IbI, aHAIIN3UPOBAThH
AQHTPOIIOTEHHBIE U3MEHEHUS B IKOCHUCTEMAX

Pemenne 3a1a4 Ha npUMeHeHHe 3HAHMH B HOBOM CUTyallM U
1O IIUTOJIOT MU, MOJIEKYJISIDHOW OM0JIOTHH, TreHeTHKe (6 YacoB)

AKTyanuzanus TEOpeTUYECKUX 3HAHUM 110 T'€HETHKE: O 3aKOHOMEPHOCTSIX HACIEICTBEHHOCTH,
MX UUATOJOTHYECKUX OCHOBAX, 3aKOHOMEPHOCTSIX HAacJe0BaHus, YCTAaHOBJIEHHBIX I'. Menzaenem,
WX IIUTOJIOTHYECKUX OCHOBaxX (MOHO- W TUTHOpUIHOE CKperniuBaHue). 3akoHbl T. Moprana:
CLEIUICHHOE HACJIEIOBAHUE TPU3HAKOB, HAPYILICHUE CLEIUIEHUA TeHOB. [eHeTnka mosa.
HacnenoBanue npu3HaKoB, CIETUICHHBIX ¢ T0JI0OM. [0 MonekynsipHOi OMOJIOTHH: TEHETHIECKUI
kox, crpoenue JIHK, PHK, Tpanckpunuus, TpaHcisauus, peayIuMKanus, TANbl Myrauui. Ilo
LUTOJOTHH: JUILUIOMAHOCTh, FalNIONAHOCTh, MHUTO3, MEHO03, COMAaTHYECKHE M TOJIOBBIC KIIETKH,
pa3BHUTHE C YepPEIOBAHUEM TTOKOJICHUI - MTOJIOBOE- OECIonoe, CliopodUT, raMeTouT.

YpoBeHb 3a1aHNIi- BEICOKUI

Twun 3aaa4 - Ha 00001IeHNE ¥ PUMEHEHUE 3HAHUIN B HOBOU cUTyaluH. (tunus 27,28)

Mouiekyasipaasi 6uoJiorus (24aca)
TemaTuka 3aga4 (JICMEHTBI COJICPKAHUA):

1.

2.

S.
6.

Onpenenenne nykiaeotuanou mnociuenoBarensHoctTd JHK u PHK mo 3amannoi
uenouke B Mousekyne JJHK.

BoccraHoBiieHre HYKIE€OTHIHOM MocaenoBarenbHocT B MoJiekyie JJHK mo oxHoit
U3 LIeTel NoaunenTuaa.

OnpeneneHne aMUHOKHUCIOTHOM IIOCTENOBAaTEIIbHOCTH B MOJIEKyle Oenka 1o
3aJJaHHOMY y4aCTKy I'€Ha.

Pacuer mponEeHTHOro coaep;KaHusi ¥ BUJIOBOTO COCTaBa IIypUHOB U MUPUMHINHOB B
mosekynax JJHK u PHK.

Onpenenenne nuabl nenu moiekyn JJHK, PHK.

Pacuer konnuecTBa u MmosnekysipHod maccs! JJHK, PHK.

I'eneruka (2 yaca)
TemaTuka 3a1a4(3JI€EMEHTBI COACPIKAHUS): :

1.

N

Nogakow

9.

Mounorubpuanoe ckpeuuBanue. [lepsblil 3akoH Menzens.

JlurnbpusnHoe M TMONUTHOpUIHOE CKpeulMBaHue. Bropoll M TpeTuil 3aKoHBI
Menpens.

HACJIEI0BAHNE IPU3HAKOB, CLEIJICHHBIX C ITOJIOM

AHanu3upyrolee U BO3BPAaTHOE CKpEIIBaHHE.

HenosHoe (mpoMexyTOUHOE) HacIeI0BaHUE

OIpEJIETIEHUE PACCTOSHUS MEKly T€HAMY;

oTpeieIeHNe BEpOATHOCTH ()EHOTHUIIOB IIOTOMCTBA, €CJIU T'€HBbI JIOKAIN30BaHbI B
OJHON XpOMOCOME;

ofpeieIeHNe BEpOATHOCTH ()eHOTHUIIOB IIOTOMCTBA, €CJTU T'€HBI JIOKAIN30BaHbI B
OJIHOM XpOMOCOME, HO KPOCCUHTOBEP IIPH 3TOM HE IPOUCXOMMT.

Ha npumenenue 3akona Xapau-BaitnOepra

HuTonorus (2 yaca)

TemaTuka 3aga4 (3JIEMEHTBHI COICPKAHUSA):

Ha ONpeJieJIeHuE KOJIMYEeCTBAa XPOMOCOM B JUIIJIOUIHOM U TallJIOUAHOM OpTraHu3Me
yCTaHOBJICHHE  cropoduTHOTO (Oecmosioro) u raMeroUuTHOro (IOJOBOrO) JdTama B
Yepea0BaHUH MTOKOJIECHUI

KosmuecTBa XxpomocoM 1 MoJiekys [IHK mpu ramerorenese B pa3HbIX 30HAX JIECTICHUS.

1.
2.



YmMmenusa-
1. pemarth 3aga4u pa3HON CIOKHOCTH 10 IUTOJIOTHH, MOJICKYJIIPHOM OWOJIOTHH, TCHETHKE,
SKOJIOTHH, BOJIIOINH,
2. TIPOW3BOJUTH PACUETHI,
3. COCTaBJIATH CXEMBI CKpGIJ_II/IBaHI/ISI,
4. TPUMEHSTh CAMBOJIMKY U YCIIOBHBIC 0003HAUYCHHUSI, IPUHATHIE B TCHETHKE.

IloBTOpEeHue U 00001IeHHEe OCHOBHBIX NPUHIUIIOB U MOIX0/I0B
K pellieHUI0 OHoJIornueckux 3aaayd (4yaca)
Brimonnenue tecToBoit paboTtel B hopmaTe TexHosnoruu npodHoro EI'D o Ouonoruw.

TemaTn4eckoe IJIAHUPOBAHHE

Neri/it Tema ypoka Konunue Buna xouTpons
CTBO
4acoB
1 Pemenne 3axanmii Ha NPUMEHEHNE 3HAHUU U 4 3auér

YMEHUH B MPaKTHYECKOU JICATEIILHOCTH.
[TpakTUKO-OPUCHTHPOBAHHBIC 3aaAHUS
(TMHUA22 OTKPBITON YaCTH)

2 Pewenne 3ananuii Ha NPUMEHEHUE 3HAHUN U 4 3auér
yMEHHUIi B paboTe ¢ OMOIOTHYeCKUMHI
00BEKTaMHU.

3a1aHus ¢ pUCYHKOM, CXEMOM, rpadKoM,
Tabnuuen (JInHUA23 OTKPHITON YacTH)

3 Pemenne 3anannii Ha NpUMEHEHNE 3HAHUU U 4 3a4€T
yMeHuil B paboTe C TEKCTOM OHOJIOTHYECKOTO
COJIepKaHus.

3amanns Ha aHAJIU3 OMOJIIOTHYECKON
nHpopmanuu (JIMHUA24 OTKPHITON YacTH)

4 Pemenne 3anannii Ha NpUMEHEHNE 3HAHUN U 12 3a4€T
yMeHUH Mo 00O0O0IIEHUI0 KOHKPETHOTO
OMOJIOTrMYECKOro coJiep>KaHusl B HOBOU
CUTyaIuu (TIMHUU25,26 OTKPBITON YacTH)

5 Pemenue 3a1a4 Ha npyUMEHEHUE 3HAHUH B 6 3a4€T
HOBOM CUTYallMH MO LUTOJIOTHH,
MOJICKYJIIPHON OMOJIOTHH, TEHETHUKE
(muaNKn27,28 OTKPBHITON YacTH)

6 [ToBTOpeHMe U 06001IIEHNE OCHOBHBIX 4 Urorossiii 3auét
TIPUHIIMITOB U TI0JIXOJIOB

K PEIICHHI0 OMOOTHYECKHX 33129
( B popmare npodbnoro EI'D)

Bcero uacos 34




How

10.
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Monens crpykrypst JHK.
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Komnexmus «IIpucnocoOuTenbHble U3MEHEHHUS] B KOHEUHOCTSX HACEKOMBIX)»
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Mopenb-anmiukamus «ArporeHo3»

Mopenp —anmukanus «bruocunTes 6enkay

Mopens-anmukanus «buocdepa u yenoBex»

Moaenp-anminkanus «l'aMeTorenes y 4ejioBeKka U MICKOIUTAKOIIUX »

Ha6op «/luxas popma u KyIbTypHBIE COPTa TOMATa

Ha6op mymsoxeit «/lukast popMa u KyJabTypHBIE COpTa SIOJIOHM

Mogaenp-anmmkanus «I eHealornyeCKui METO/I aHTPOIIOT€HETUKI
Mopaenp-anminkanus «I eHeTruka rpynmn KpoBu»

Moaens-anmukanus «Jlenenue kietku. Mutos. Meio3»

Mopenp-anmukanus «/{urudpuinoe CKpemuBaHue U €ro IUTOJIOTMYeCKUE OCHOBBI»
Monenp-anmmukanus «MOHOTHOPUIHOE CKPEIIMBAHNUE U €0 IIUTOJIOTMYECKUE OCHOBBID»
Monenb-anmukanus « Kiraccudukamus >KMBOTHBIX M paCTEHUIA2
Monens-anmukanus «HacnenoBanue pesyc-hakropar

Moaens-anmmukanus «lIepekpéct xpoMmocom»

Mopenp-anmiukanus «PaMmHOXKeHHE MXay

Moaenb-aniivKanus «pa3MHOKEHUE COCHBD

Mopenb-anmmKanus «CTpOCHUE KIETKW» IBYXCIIOMHAs

Mogaenb «KOHEUHOCTD JIOMIAIn»

Mogenb «kKOHEUHOCTH OBLBI»

Kommnext tabnun «buonorus 10-11 kmaccesl. DBOMIOIMOHHOE YUEHUE

KomruiekT Tabnwn «BBefeHHE B 9KOJIOTHIOY

KommiekT Tabmuir «XuMus KISTKH

[IMK HHuTepakTuBHBIE TBOpUECKUE 3a1anus1, bruonorus 7-9

KoMIu1ekT MynbTUMETUHHBIX CPECTB 0O0yUEHUS O Kypcy OHOIOTHs

WNuTepaxkTuBHOE yuebHOe nocobue «Harnsanas 6uonorus. Pactenus. ['pudsl. bakrepun
NuTepakTuBHOE yueOHOE ocobue «Harmsanas 6nonorus. DBONTIOIMOHHOE YISHUE)»
NuTepaxkTuBHOE yuebHOe ocobue «Harnsanas 6uonorus. Beenenue B 3K0a0ruio»
NuTepakTuBHOE yuebHOE ocobue «Harnsanas Guonorus. Xumus kietku. BemecTsa.
Knerku u TkaHm.



IIpuaoxenne 1.
Ion6opka 3axau nmo TeMaM M paszaesnam Kypca ais 10 kiaacca

BBenenue
B coBpeMeHHOI1 reHeTHKe MOYKHO CTaBUTh U peliaTh 3a/1a4M Kak B (PU3UKE U XMMUHU.
PaccmoTpuM penieHre reHeTHYecKHX 3a/1ady Ha KOHKPETHOM IpUMepe.
[Tpumep
Kapeznaszan sicenuguna-npasuia 6oluina 3amyiic 3a Kape2iazozo Myxcuuny-npaguty. Y nux
poouca 2onyboznaszvlit ped6énok-neeuia. Kakue oemu mozym nosagumucay HuUX 6
oanvheniuiem?( eciu 2en A omeeuaem 3a KOIUYECM B0 KPACAULE20 RUMEHMA 6 PAOYIHCHOU
00on10uKe 2nasza, 2en B - 3a akmuenoe é1a0enue npasoii pyKoii)
Onpenenum MOHSATHS, KOTOPBIE CTaHYT JUIs Hac 0a30BBIMU IIPH PEIICHUH 3a7a49u: TeH, (eH,
aJieNb, JOMUHAHTHBIN, PELIECCUBHBIN, TEHOTHUI, (PEHOTHII.
Bcnomaum ycnoBHbIE 0003HAYEHHUS , UCIIOJIB3YEMbBIX TIPU PEIICHUU 33/1a4:

-)KEHCKUH 1101

-MYKCKOH I10J1
P - pomurenn
F -nmern
F1 - mepBoe mokosieHuEe MOTOMKOB
F2 - BTOpOE MOKOJIEHNE TOTOMKOB

CocraBum CXEMY PCLICHUA 3aa4n:

P: AaBb X AaBb
Kaperasas npasuia Kaperiaszas npasiia

I'ameTs! AB AB

Ab Ab

aB aB

ab ab

SIAIIEKIIETKH CIIepMaTO30H bl

F1 aabb

roJryOOrJIa3plii JieBIa
PaccmoTpum Bce BO3MOXKHBIE THOPH/IBI, BOSHUKAIOIINE MPU CKPEIIMBAHUU TaMET C MOMOIIBIO
pewérku, npegnoxkenHoi P.K. Ilennerom
Pacuetsl ¢ nomonipio pemérku [lennera 1oBobHO npocThl. C yBETUYEHUEM YHCIIA IPU3HAKOB U
WX Ppa3MEpHOCTEN TaKOW METOJl CTaHOBHUTCS Tpynoémkum. Ilpuberatror k wmeTomam
KOMOMHATOPUKH U TpocTeHmuM Qopmynam U3 Teopu: BeposiTHOCcTed. I 4ero BasKHO
OTIPENIETTUTh KaKue COOBITHS CJEAYeT CUYMUTATh HE3aBHUCHMBIMM, & KaKE PABHOBEPOSITHBIMHU.
[TosiBnieHrne pa3HBIX (HOTUIIOB U TEHOTHIIOB- PABHOBEPOSTHBIE HECOBMECTUMEBIC HE3aBUCUMBIC
COOBITHSI, a MOSIBJICHUE PAa3HOI'O COYETAHUs IPU3HAKOB (aylieseil) —COBMECTHbIE HE3aBUCHUMbIE
COOBITHSL.
B nanpHelimem HaMm noTpedyroTCs JBE MPOCTEHIINE TEOPEMBI TEOPUH BEPOSITHOCTEM.
Teopema cJi0keHHs1 BepOSITHOCTeH Bepoamuocmv nacmynienus 06yX HeCO8MECHIHBIX
He3asucumuvlx coovimuit (A u B) pasna cymme eepoamuocmeil HACMYNJIEHUA KAHCO020 U3
IMUX COOLIMUIL 6 OMOETLHOCHU.

P(A + B) = P(A)+P(B)
TeopeMa YMHOKEeHHS BePOSATHOCTeH Bepoamnocmev nacmynienus 086yx CO8MECHIHbIX UU
credyrouwux Opyz 3a Opyzom Hezagucumvlx coovimuii (A u B) pasna npouszeedenuio

eepwzmuocmeﬁ HacmynjieHuAi Kaxc0020 u3 ymux cooblmuil 6 0moejibHOCHU.
P(A x B) = P(A) x P(B)




Copra ramer 00pa3yloTcs B paBHBIX KOJIMYECTBAX, T.€. MO Y KaXJOro M3 YETHIPEX COPTOB
SAMUEKIETOK U CIIEPMATO30HI0B.

BeposiTHOCTB NOsIBIEHUS, HAIpUMeEp, coueTanus rameT AB u aB cocrtasisier

P(AB x aB)=P(AB) x P(aB)=1/4x1/4=1/16

BeposiTHOCTB NOSIBJICHUS B CeMbe Kaperyas3blx JIeBLIEH:
P(AaBB+AaBe+AABB)=P(AaBB)+P(AaBB)+P(AABB)=1/4+1/4+1/4=3/4

Bomnpocsr:

1.kakoBa BEpOSITHOCTb POXKJICHUSI B CEMbE I'OJIyOOITIa3bIX MpaBIIeii?
2. KaKkoBa BEPOSITHOCTb POXK/IEHUS B CEMbE Kaperyia3plX MpaBIIeii?
3. KaKoBa BEPOSATHOCTh POKACHUS B CEMbE T0J1yOOrIa3bIX JEBILEH?

[ToBTOpHTH ONpeACIICHHUs: TEH, ajulellb, aJlbTCPHATHBHBIA, TOMHUHAHTHBIH, pPEIICCCHBHBIM,
TOMO3HUI0Ta, TEeTEPO3Ur0Ta, TCHOTHUII, PCHOTHUI, THOPUA, SAMHOOOpa3Ue IMEePBOTO IMOKOJICHUS.
3aKoH YHCTOTHI ramerT, 1, 2, 3 3akonsl MeHaens.

3aoauu no monekynapuoil 6uonozuu
3adauu no meme «benkuy

Heobxooumvie nosicrnenus:
® CpeaHsIsl MOJICKYJISIPHASI Macca OJTHOTO AMHHOKHCIIOTHOTO OCTaTKa mpuHUMaeTcs 3a 120
®  BBIYHCIICHUE MOJICKYJISPHOU MacChl OCIIKOB:
a
Mmin = == - 100%
B
re Mpmin - MUHIMAaJTbHAST MOJISKYJISIpHAst Macca Oeka,
a — aTOMHas WM MOJIEKYJspHasi Macca KOMIIOHEHTa,
B - IPOIICHTHOE COZICPKAHNE KOMITOHEHTA

3aoaua Nel.
['emornoOuH kpoBH uenoBeka coaepxut 0, 34% rxene3a. Beraucnute MUHIMAIBHYIO
MOJICKYJISIPHYIO MacCy TeMoTrIoOnHa.

Pewenue:
Mpin=56:0,34% - 100% = 16471

3aoaua Ne2.
Anb0yMHUH CBIBOPOTKH KPOBH YeJIOBEKA MMEET MOJIEKYIIsIpHYI0 Maccy 68400. Onpenenure
KOJIMYECTBO aMUHOKHUCIOTHBIX OCTATKOB B MOJIEKYJIE ATOTO OelKa.

Pewenue:
68400 : 120 = 570 (aMUHOKHCIIOT B MOJIEKYJIE allbOyMHUHA)



3aoaua Ne3.

benok cogepxut 0,5% riaununa. Yemy paBHa MUHUMaJIbHAsI MOJIEKYJIIpHAs Macca 3Toro Oelka,
eciu M ma = 75,17 CKOJIBKO aMUHOKHCIOTHBIX OCTATKOB B 3TOM OcJKe?

Pewenue:

1) Mpin=75,1:0,5% - 100% = 15020
2) 15020 : 120 = 125 (aMHHOKHCIIOT B 3TOM O€JIKE)

3adauu no meme «Hykneurnogvle Kuciomaoiy

Heobxooumvle noacnenus:
® OTHOCHUTEJbHAsI MOJIEKYJISIPHAS Macca OJHOTO HYKJIEOTH1a IpUHUMaeTcs 3a 345
® pacCTOsSIHUE MEXKIY HyKJIeoTuaamMu B 1ienu Mosekyibsl JJHK (=manmuna ogHoro
Hykieoruna)- 0, 34 am

e [IpaBuna Yapradda:

1. Y(A)=3(T)

2. 2N =210

3. Y(A+T) = Y(T+L)

3aoaua Ne4.

Ha ¢parmente ognoit Hutu JJHK HykineoTuabl pacmnosoeHsl B mocieaoBareabHocTu: A-A-T-
T-1I-T-A-LI-T'-T-A-T.
Ornpenenure NpoIEHTHOE COACPKAHNUE BCEX HYKICOTHUIOB B 3TOM T'€HE U €ro JIIUHY.

Pewenue:
1) nmoctpamBaeM BTOPYIO HUTH (110 MPUHIIMITY KOMIUIEMEHTAPHOCTH)

2) Y(A +THII+)= 24,
u3 HuX Y (A)=8=>(T)

24 — 100%
8- x%
orcroga: X =33,4%
X)) =4=2(1)
24 —100%
4— x%

orcioga: x=16,6%

3) wmonekyna JJHK nBynenodeunas, mo3ToMy JUIMHA TeHa paBHA JJIMHE OHOM IETH:
12 - 0,34 = 4,08 am

3aoaua Nes.
B monekyne JIHK Ha nomto nutuaniaoBsix HykiaeoTu0B npuxoaurcs 18%. Onpenenure

MPOLEHTHOE COAEpKaHUE IPYrux HyKiIeoTuaoB B 3Toil JTHK.

Pewenue:
1) I1-18%=>T -18%

2) Ha momo A+T mpuxomutcs 100% - (18% +18%)=64%, T1.e. mo 32%



3aoaua No6.
B monexyne JIHK o6napykeno 880 ryaHHUI0BBIX
HYKJICOTHJIOB, KOTOPBIE COCTaBIAIOT 22% OT 00111ero uncia HykiaeoTuaoB B atoi JJHK.

Onpenenure: a) CKOJIBKO APYTruX HykKIeoTuaoB B 3Toi JIHK? 6) kakoBa qymmHa 3TOTO
¢dparmenTa?

Pewenue:
1) > (T)=> ()= 880 (a0 22%)
Ha oo npyrux nykneorunoB npuxogutcs 100% - (22%+22%)= 56%, 1.e. no 28%
Jy1st BBIYMCIIEHUS KOJIMYECTBA STUX HYKJIEOTHIO0B

cocrtasisieM nponopiuio 22% - 880
28% - x
orcroga: x = 1120

2) nnsa onpenenenus AuHbl JJHK HY>XKHO y3HATh, CKOJIBKO BCETO HYKJIEOTHIOB COJIEPIKUTCS
B | merm:

(880 + 880 + 1120 + 1120) : 2 = 2000
2000 - 0,34 = 680 (11m)

3aoaua Ne7.

Hana monexyna JIHK ¢ oTHOocuTenbHON MosekymsipHoi maccor 69000, u3 Hux 8625
MPUXOJUTCS Ha JIOJII0 aJICHIIOBBIX HYKICOTUI0B. HaliiuTe KOMMYeCcTBO BCEX HYKIEOTHIOB B
stoit JIHK. Onpenenure nnuny storo pparmenTa.

Pewenue:
1) 69000 : 345 = 200 (ayxneoruaos B JITHK)
8625 : 345 = 25 (aneHunoBbIxX HykieoTH0B B 3Toi JTHK)
> (I+1) =200 — (25+25)= 150, T.e. ux mo 75.
2) 200 HyKJI€OTHIOB B IBYX Iemnsx => B oxHoi — 100.
100 - 0,34 = 34 (um)

3adauu no meme «Koo IHK»

3aoaua NeS.
Yro TsKenee: 0eN0K WIH ero req?

Pewenue:
[TycTh X — KOTMYECTBO aMHUHOKHCIIOT B OEJIKE,
TorJa Macca 3toro 6enka — 120x,
KOJIMYECTBO HYKJICOTUIOB B T€HE, KOJUPYIOIIEM 3TOT
0enok — 3x
Macca 3Toro refa — 345 - 3x

120x < 345 - 3x
Omeem: TeH Tsxelee OenKa.

3aoaua No9.



[TocnenoBaTenbHOCTh HYKJICOTHIOB B HaUaje reHa, XPaHsIIero nHPOpMaIuio o Oenke

nHcynuHe, HaunHaeTcs Tak: AAAIHALIITTHTTI TATALL

Hanumure nocienoBareabHOCTH aMUHOKUCIIOT, KOTOPOM HAaYMHAETCS 1I€Nb HHCYJIMHA
Pewenue:

T'enemuuecxuii ko0

Hepgoe Bmopoe OCHOBAHUE Tpembe
ocnosa-nue | V(A) | L@) | A(T) | T () | ocrosa-
HUe

®eH Cep Tup Huc | Y (A)
V(A) ®eH Cep Tup HOuc | L)

Jlei Cep - A (T)
Jleid Cep - Tpu | I (D)
Jlei IIpo I'mc Apr [V (A)
0 @) Jlei IIpo I'mc Apr | (T)

Jlei IIpo I'nn Apr | A(T)
Jlei IIpo I'nn Apr | I'()

Nae Tpe AcH Cep |Y (A
A (T) NUne Tpe AcH Cep |LID)
HUane Tpe JIn3 Apr | A(T)
Mert Tpe JIns Apr | I'()

Ban Ana Acn I'nmm | Y (A)
I" (I1) Baa Ana Acn Imm | I ()
Baa Ana Loy I'nmm | A(T)
Baa Ana I'ny Ima | I' (I0)

Jlsaoyamv amunokuciom, 6x005uuUx 6 Cocmaes 6enKos

Coxkpa. Coxkpar.
Ha3B. AMHHOKHCIIOTA Ha3B. AMUHOKHUCIIOTA
Ana AnanuH Jlen Jlennun
Apr ApruHuH JIn3 JInzun
AcH Acnaparva Met MetrnonnH
Acn AcnaparuHoBas K. IIpo ITponun
Baa Banun Cep Cepun
I'uc I'mctnaun Tup Tuposun
I'im I'maun Tpe Tpeonun
I'nn I'myramun Tpu Tpunrodan
L'y I'myramuHoOBas K. ®en deHunanaHuH
Hae N3onelinun Huc [ucreun

Omeem:

(dbeHunanaHuH — BaJIMH — acTlaparnHOBast KUCJIOTA — IITyTAMUHOBAS KUCTIOTA — TUCTHINH —
JICUIUH.



3aoaua Nel0.
Bupycom tabaunoit mo3auku (PHK - oBBIif BUpYC) CHHTE3UpYyETCS YIacCTOK Oelka ¢
AMUHOKHUCIIOTHON TIOCTIEI0BATEIIBHOCTRIO:
Ana —Tpe — Cep — 'ny — Mer-
[Tonx neiicTBEEM a30TUCTON KHCIOTHI (MyTareHHBINH (DaKTOP) IUTO3UH B PE3YJIbTATE
JI€3aMUHUPOBAHUS IIpeBpalaercs B ypauui. Kakoe crpoenue OyaeT UMeTh y4acToK Oenka

BHUpYyca Ta0ayHOI MO3auKH, €CJIU BCE IUTUIMIOBBIC HYKICOTU Il TOJBEPTHYTCSA YKa3aHHOMY
XUMHYECKOMY MpEBpaIleHUI0?

Pewenue:
Ana — Tpe — Cep — I'my — Mer
gy — ALl - AI'Y — TAT' - AVT
I'VYY-AVI'-AI'Y - T'AT - AVD
Ban — Mer — Cep — I'nmy — Mer

3aoauu no meme «Hepzemuyeckuil 0OMeHy

3aoaua Nell.
B npouecce sneprernueckoro ooMeHa npou301LI0 PACIIEINIEHUE 7 MOJIb [IFOKO3bI, U3 KOTOPBIX
IIOJIHOMY TIOJBEPIIIOCH TOJIBKO 2. Onpenenure:
a) CKOJIbKO MOJIb MOJOYHOU KucnoThl 1 CO7 npu
3TOM 00pa3zoBajioch?
0) ckonbko AT® npu ATOM CUHTE3UPOBAHO?

B) CKOJIBKO 3HEPIruu 3aIlaC€HoO B 3TUX MOJICKYJIAX
ATO?

Pewenue:
5CsH12 0 —» 5 2C3Hg O3 +5 -2 ATD

2C6Hip O+ 2:6 0 — 2:6 CO+ 26 H O + 2-:38 ATD

Omsem: a) 10 moas C3 Hg O3 1 12 mose CO;
0) 10 + 76 = 86 (Mmonp ATD)
B) 86 - 40 = 3440 (x> sHEpTUN)
r) 12 Mmonb O3

3aoaua Nel2.

B pesymnbTaTe sHEpreTHdecKoro ooOMeHa B KJIETKe 00pa30BaIOCh 5 MOJIb MOJIOYHOM KHUCIOTHI U
27 Mob
yIIJIEKUCIIOro raza. Onpenenure:

a) CKOJIBKO BCET'0 MOJIb TITFOKO3bI U3PACX0A0BAaHO?

0) CKOJIBKO U3 HUX MOJBEPIIOCH OJTHOMY

pacILEIUIEHHIO, a CKOJIBKO MIMKOJIU3Y?
B) CKOJIBKO SHEPTHH 3aaceHo?
r) CKOJIBKO MOJIb KHCJIOPO/1a MOLUIO Ha OKUCIIEHHE?

Pewenue:
25Cs Hip 05 — 2,5 2C3Hg O3 + 2,5 2 ATO



45Cc Hip Ogt+ 4,56 O —
4,56 CO+4,56H,0+4,538 ATO

Omeem: a) 17 monws Cg Hiz Op
0) 4,5 MOJIb — IOJTHOMY PACHICTUICHUIO, 2,5 - TIIUKOIHU3Y
B) (2,5-2+4,5-38)-40=7040 (x/Ix)
r) 27 moab Oy

3aoaua Nel3.
MBpIis! HOT Ipu O6ere co CpeHe CKOpOCThIO pacXoayroT 3a 1 MunyTy 24 kX SHEprum.
Onpenenure:

a) CKOJIbKO BCETO IPaMMOB IJIFOKO3BI

M3pacXoyIOT MBIIILBI HOT 3a 25 MUHYT Oera, eciu

KHCJIOPOJI JOCTABJISIETCS] KPOBBIO K MBILIIAM B

JOCTaTOYHOM KoJindyecTBe?

0) HAKOIUTCS JIM B MBIIIIAX MOJIOYHAsI KUCJIOTA?

Pewenue:
X 24 - 25
CsHip06+60,—>6CO,+6 H,O+38 ATD
180 38-40

X =600 - 180 : 1520 =71 (r)

Omeem: a) 71 r
0) Het, T.K. O A0CTaTOYHO

3aoaua Nel4.

MBpI1I1bl pyK NPU BBIOJIHEHUH BOJIBHBIX YIPaXXHEHUH pacxoayroT 3a 1 munyty 12 x/x
sHepruu. OrnpenenuTe: a) CKOJIbKO BCEro IPaMMOB IITFOKO3bI U3PACXOAYIOT MBI HOT 3a 10
MUHYT, €CJIi KUCIOPOJI AOCTABIISIETCA KPOBBIO K MBIIIIIIAM B JJOCTATOYHOM KOJIHYECTBE?

0) HAKOIMUTCS JIM B MBIIIIAX MOJOYHAsl KUCJIOTA?

Pewenue:
X 12-10
CeH1206+60,—> 6CO,+6H,O + 38 ATD
180 38 - 40

X=120-180: 1520 =14, 2(r)

Omeem: a) 14,2 T
0) Het, T.K. O 10CTaTOYHO

3adaua Nl 5.

beryn pacxoayer 3a 1 munyty 24 /> sHeprun. CKOIBKO TIFOKO3bI MOTpedyeTces s Oera ¢
TaKoM 3aTparoil, ecinu 50 MUHYT B €ro opraHu3Me UAET I0JHOE OKUCIIEHHE TIII0KO035L, a 10
MHUHYT — TJIMKOJIU3?



Pewenue:

X 24 - 10
1) CeHip Og — 2C3 Hg O3 + -2 ATD
180 240

X =240 - 180 : 80 = 540 (r)

y 24 - 50
2)CsH12 O+ 60, — 6 CO2+ 6 H, O + 38 ATD
180 38 - 40

YV =25-50 -180:1520=142 (r)

2) 540 + 142 = 682 (1)

3aoauu no zenemuke
Kpocceopo «'enemuueckue mepmunol»
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1. CoBOKyNmHOCTH BHEIIHMX ¥ BHYTPEHHUX MPU3HAKOB OpraHU3Ma

2. MECTO pacroj0oXkKeHUs TeHa B XpOMOCOME

3. oO1iee CBOWMCTBO BCEX OPraHU3MOB IPUOOPETaTh HOBBIE IPU3HAKY B MpE/eNax BUIA
4. 0co0b, B TEHOTHIIE KOTOPOH HAXOJATCSl OJMHAKOBBIC aJUIEIH OJTHOTO I'eHa

5. HayKa O HacJIeICTBEHHOCTHU U U3MEHYMBOCTU



0c00b, B TEHOTHUIIE KOTOPOH HAXOMASTCS pa3HbIC ajuIe]l OJHOTO TeHa
00BEKTHI, C KOTOPBIMHU ITPOBOJIAI CBOM OMBITHI T. Mopran

TeHbBI, 00ECTICUNBAIOIINE PA3BUTHE ATbTEPHATUBHBIX IPU3HAKOB
COBOKYITHOCTh T'€HOB, ITOJIYYCHHAs! OPTaHU3MOM OT POAUTEIICH

10. 0OCHOBOIIOJIOKHUK T€HETUKU

11. oGrmiee cBOMCTBO BCEX OPraHU3MOB TIE€PeIaBaTh CBOM MPU3HAKHA TOTOMKaM
12. ogHa 0cOOB THOPHUTHOTO TOKOJICHUS

13. npu3Hak, MOJAABISIIONTUN APyTHE

14. nopaBinsieMblil TpU3HAK

15. XpoMOCOMBI, IO KOTOPHIM y CAMIIOB i CAMOK HET pa3JInuui.

Omeemul:
1 - renorum, 2 - J0Kyc, 3 - UI3MEHYUBOCTH, 4 - TOMO3UTOTHAs,
5 —reHeTHKa, 6 — reTepo3UroTHas, 7 — Ipo30QHIIbI,
8 — amnenwHele, 9 — renotur, 10 — Menzens,
11 — HacnmencTBEHHOCTD, 12 — rubpua, 13 — noMuHAHTHBIA, 14 — perneccuBHBIN, 15 —
ayTOCOMBI

Tecmoeguwiti konmpons Ne 1

(peutenue 3a0ay Ha MOHOZUOPUOHOE CKpeujueanue)

Bapmuanr 1.
¥ ropoxa BBICOKHI pOCT JOMUHUPYET HAJl HU3KUM. | OMO3UTIOTHOE paCTEHUE BBICOKOTO pOCTa
OTBUTMIIM TBUIBLION ropoxa Hu3koro pocra. [lomyumnn 20 pacrenuii. ['uOpuaos nepsoro
MOKOJIEHUS] CAMOOTBUIHIIN U MOXY4YHIId 96 pacTeHuil BTOPOro MOKOJIEHUS.

1. CxonbKO pa3nUyHBIX TUIIOB T'aMET MOTYT 00pa30BaTh THOPHIbI IEPBOTO MOKOJIECHUS?

Al
B)2
B)3
T)4
2. CKOJ'ILKO PA3HBIX TCHOTUIIOB MOXKCET O6pa3OBaTBC$I BO BTOPpOM HOKOJICHI/II/I?
A1
)2
B)3
T)4
3. CKOHBKO JOMHWHAHTHBIX TOMO3UT'OTHBIX paCTeHI/Iﬁ BI)IpOCJ'IO BO BTOpOM HOKOHCHI/II/I?
A) 24
B) 48
B) 72
T) 96
4. CKOHBKO BO BTOPOM IOKOJICHUHU I'€TCPO3UTOTHBIX paCTCHHﬁ?
A) 24
B) 48
B) 72

I) 96



5. CkoJbKO pacTeHUl BO BTOPOM MOKOJIEHUHU OYIyT BBICOKOTO pocTa?
A) 24
b) 48
B) 72
I') 96

Bapuanr 2.
VY oBca paHHeCIeIOCTh JOMUHUPYET HaJl O3IHECTIENOCThIO. ['eTepo3uroTHOe paHHeCHenoe
pacTeHne CKpeCTUIH ¢ no3aHecnensM. [lonyunnu 28 pacteHuil.

1. CKOIBKO pa3IHYHBIX TUIIOB FaMET 00pa3zyeTcsi y paHHECIETIOr0 POAUTEIBCKOTO PACTEHUS ?
A)1l

b)2
B)3
N4
2. CKOJIBKO Pa3IMYHBIX TUIIOB raMeT 00paszyeTcs y MO3/IHECIEN0ro POAUTENbCKOIO
pactenus? A)l
b)2
B)3
N4
3. CKOJIbKO reTepOo3UroTHHIX pacTeHuil OyaeT cpenu rudpuaoB?
A) 28
b) 21
B) 14
7
4. CKoabKO cpeay THOpHIOB OyIeT paHHECHENbIX paCTeHU?
A) 28
b) 21
B) 14
7
5. CKOJIBKO pa3HbIX T€HOTHUIOB OyaeT y THOpH10B?
A)l
b)2
B)3
4
Bapmuanr 3.

Yy ropoxa riaakue CEMCHa — ,I[OMI/IHaHTHHﬁ MpU3HAK, MOPIIUHUCTBIC — pCHCCCHBHLIﬁ. HpI/I
CKpCIIMBAHHUU ABYX 'OMO3UTOTHBIX paCTeHI/II\/'I C INagAKMMH1 U MOPUIMHHUCTBIMU CEMCHAMU
IMOJIYYCHO 8 paCTCHHﬁ. Bce oHM caMOONBUIMINCEH U BO BTOPOM MOKOJICHHUU JaJIn 824 cemeHM.

1.CkoabKO pacTeHH NEPBOTO MOKOJIEHHS OYAYT reTepO3UrOTHBIMU?
A)?2
b) 4
B) 6
I8

2. CKOJIBKO pa3HbIX (PEHOTUIIOB OY/AET B MEPBOM MOKOJICHUU?



A)1l

b)2

B)3

4
3. CKOJBKO pa3IMyYHBIX TUTIOB FAMET MOTYT 00pa30BaTh THOPUIBI IIEPBOTO OKOICHUS ?
A)1

b) 2
B) 3
I 4
4. CKOJIBKO CEeMsIH BO BTOPOM ITOKOJICHUH OYyAyT reTepO3UrOTHBIMU?
A) 206
b) 412
B) 618
I') 824
5.CK0JIbKO BO BTOPOM HOKOJIEHUH OyJ1€T MOPIIMHUCTBIX CEMSH?
A) 206
b) 412
B) 618
I') 824
Bapuanr 4.

Y MOpKOBHU OpaH’keBasi OKpacka KOpPHEIUI0Aa JOMUHHUPYET HaJ kENToi. ['omo3urotrHoe
pacTeHHE C OpPaH>KEBBIM KOPHEIJIOJIOM CKPECTUIIM C PACTEHUEM, UMEIOIIUM KENITHIN
KOpHeIu1o/1. B nepBomM nokonenuu nonyuunu 15 pacrenuit. Ux caMmoonsuiniayn 1 BO BTOPOM
nokoJyieHuu noxyuusu 120 pacreHui.

1. CKONbKO pa3InYHBIX TUIIOB TaMET MOXET 00pa30BbIBaTh POJAUTEIBCKOE PACTEHUE C
OpaHXEBBIM KOPHEIJIOOM?

A)l

b)2

B)3

)4
2. CKOJIBKO pacTeHUM C KENTHIM KOPHEIUIOAOM BhIPACTET BO BTOPOM IMOKOJIEHUH?

A) 120

b) 90
B) 60
I 30
3.CKOJIBKO BO BTOPOM ITOKOJIEHUHU OyJIeT reTepO3UTrOTHBIX PACTEHUI?
A) 120
b) 90
B) 60
N30
4. CKOJIBKO JOMUHAHTHBIX TOMO3UTOTHBIX PACTeHUI OyJIET BO BTOPOM IMOKOJIEHUU?
A) 120
b) 90
B) 60
I 30
5. CKOJIBKO pacTeHUH U3 BTOPOTO MOKOJIECHHUS OYAET C OpaHKEBBIM KOPHETIIOA0M? A)
120
b) 90
B) 60

I) 30



OTBETAHI:

Bapuanr 1 Bapuanr Bapuanr Bapuanr
2 3 4
1.0 1.0 1.r l.a
2.B 2.a 2.a 2.1
3.a 3.B 3.0 3.8
4.0 4.8 4.0 4.1
S.B 5.6 S.a 5.0

Tecmoguviti konmponb Ne 2
( pewienue 3a0au na oucudpuoOHoe cKpeujueanue)

Bapwuanr 1.

Y ropoxa BBICOKHH pOCT TOMHHHUPYET HaJl KAPIUKOBBIM, TJIafKas (hopMa CeMsH — HaJl
MOPIIMHUCTOMN. [ OMO3UTOTHOE BBICOKOE PACTEHHE C MOPIIMHUCTHIMU CEMEHAMU CKPECTUITH C
TFeTEPO3UTOTHBIM PACTEHUEM, UMEIOIINM TJIaJKUE CEMEHA U KapiauKoBbIK pocT. [Tomyummu 640
pacTeHuil.

1.

Ckonpko Oyzer cpeau THOPHUIOB BEICOKUX PACTEHUH C IIaJKUMHU CEMEHaMU?
A) Her
b) 160
B) 640
I') 320
CKOJIBKO pa3HBIX THIIOB TaMeT MOXET 00pa30BaTh POJAUTEILCKOE paCTEHHUE C TIaIKUMHU
CEMEHAMH U KapJIHUKOBBIM POCTOM?
A)l
b)2
B)3
4
CxosbKo cpeu THOPUIOB OyAET HU3KOPOCIBIX PACTEHUH C TJIAJKUMH CeMEHaMu?
A) 320
b) 640
B) 160
I') wer
CKOIBKO pa3HBIX T€HOTHUIIOB OyeT y THOpUIOB?
A)l
b) 2
B)3
4

. CkonpKo THOpUIHBIX pacTeHHUI OyeT BBICOKOTro pocTa?

A) 160

b) mer

B) 640
') 320



Bapuanr 2.
VY Kyp onep&HHbIe HOTU JOMUHUPYIOT HaJl HEOIEPEHHBIMHU, @ TOPOXOBUIHBIN I'peOeHb — HaJl
pocThiM. CKPECTUIIH TUTETEPO3UTOTHBIX KYpP U TOMO3UTOTHBIX MIETYXOB C IPOCTHIMU TPEOHIMHU
1 onepEéHHbIMU HOoramu. [lomyumnm 192 upinnénka.

1. CkonbKo TUIOB ramMeT oopasyeT Kypuua?
A)l
b) 2
B)3
r4
2. CKOJIBKO pa3HbIX TCHOTHUIIOB OYJET Y IBIILIAT?
A)l
b) 2
B) 4
nie6
3. CKOJBKO IBIUIAT OYAYT C ONepEHHBIMU HOTAMU?
A) 192
b) 144
B) 96
I') 48
4. CKOJbKO UBIUIAT OYJET ¢ ONEpEHHBIMU HOTaMU U MPOCTbIMU IpedHAMu? A) 192
b) 144
B) 96
)48
5. Ckoinbko pa3HbIX (eHOTUNOB OyIeT y THOPUIOB?
A)l
b) 2
B)3
4

Bapuanr 3.
VY Kyp yKOpOUEHHbIE HOTH TIOMHUHUPYIOT HaJ HOPMaJIbHBIMHU, a TpeOeHb pO30BUIHON (OPMBI —
HaJl IPOCThIM. B pe3ynpraTte CKpelrBaHus re€TepO3UTOTHON MO 3TUM MPU3HAKAM KYPHIIbI
HeTyXa C HOpMaJIbHBIMU HOTaMM U MIPOCTHIM I'peOHEeM mostydeHo 80 IbITIIAT.

1. CkonbKO pa3HbIX THIIOB raMeT MOXET 00pa30BaTh Kypuia?

A)l
b)2
B)3
N4
2. CKOJIBKO pa3HBIX THIIOB TaMeT MOXKET 00pa3oBaThCs y meTyxa?
A)l
b) 2
B)3
4
3. CKOJBKO pa3iIUYHbIX T€HOTUIIOB OyJeT y THOPHIOB?
A)4
b) 8
B) 12
)16

4. CKOJIBKO HBIIIIAT OYJET ¢ HOPMAJTBLHBIMU HOTAMH U TTPOCTHIM IpeOHEeM?
A) 80



b) 60
B) 40
I 20
5. CKOJIBKO HBIILIAT OYJET C PO3OBHIHBIMU I'PEOHIMH?
A) 80
b) 60
B) 40
I 20

Bapuanr 4.
Y KOpOB KOMOJIOCTH (0€3pOrocTh) TOMHUHUPYET HAJ POraToCThIO, a YEpHAs MaCTh — HaJl
pboKeil. UUCTOMOpoJHOro KOMOJIOTo ObIKa YEPHOM MacTH CKPECTUIIN C JUT€TEPO3UTOTHBIMH
kopoBaMmu. [lonyumnu 64 Tenénka.

1.CxoJIbKO pa3HbIX TUIIOB TaMeT 00pa3yeT ObIK?

A)1
b)2
B)3
N4
1. CkonbKo pa3HbIX TUIIOB raMeT o0pa3yeT KopoBa?
A)l
b)2
B)3
N4
2. CKOJBKO Pa3IMYHBIX (PEHOTHIIOB 00pa3yeTcs Py 3TOM CKpEIINBaHUH?
A)l
b) 4
B) 8
)16
3. CKOJBKO pa3lU4HbIX TEHOTUIIOB OyJET y TeNAT?
A)1l
b)2
B)3
N4
4. CxombKO OyIeT KOMOJIBIX YEPHBIX TUTETEPO3UTOTHBIX TEIAT?
A) 64
b) 48
B) 32
16
5. Ckoabko OyAeT KOMOJBIX YEPHBIX JUTETEPO3UTOTHBIX TENAT?
A) 64
b) 48
B) 32
)16

OTBETAHI:

| Bapuant 1 | Bapumanr | Bapumasr | Bapuanr |
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3aoauu nHa moHo2UOPUOHOE CKpeuusanue.
3aoaua 1.
Kakwue naper HarbOosiee BHITOJHO CKPEIIMBATH JUISI TOJTYYSHHS TUTATUHOBBIX JINCHIL, €CIIN
IUTATHHOBOCTH JOMHHUPYET HAJl CEPEOPUCTOCTHIO, HO B TOMO3UTOTHOM COCTOSIHUU T€H
IUTATUHOBOCTH BBI3BIBACT I'MOEIb 3apo/IbIiia’?

Omeem: Hanboee BbII'OAHO CKPCIIMBATDH Cepe6pI/ICTHX H INIAaTUHOBBIX I'CTCPO3UTIOTHBIX JIMCHII.

3aoaua 2.
[Tpu ckpenuBaHUY IBYX OCIIBIX THIKB B TIEPBOM MOKOJICHUH Y4 PACTCHUI ObLTH OEIbIMH, a Y4 -
xKenTbiMu. KakoBbl TeHOTHIIBI pouTeNel, ecau Oenast OKpacka JOMUHUPYET HaJ KeITOU?

Omeem: POAUTCIBCKUE PACTCHUA I'CTCPO3UT'OTHEI.

3aoauu Ha oueubpuonoe ckpewusaHue.
3aoaua 3.
Ecnu *keHImuyHa ¢ BECHYIIIKaMU (JIOMHHAHTHBIN MPU3HAK) U BOJHUCTHIMU BOJIOCAMH
(TOMHHAHTHBII MPU3HAK), Y OTIIa KOTOPOU OBLITH MPsSMbIE BOJIOCHI M HE OBLIO BECHYIIEK, BBIHIET
3aMyX 3a MYXXYHHY C BECHYIIIKAMU M MPSIMBIMH BOJIOCaMH (00a ero poIuTelIst ¢ TAKUMH Ke
MpU3HAKaMH), TO KAKUMHU MOTYT OBITh y HUX JIETH?

Omeem: Bce JACTHU B 3TOH CEMbE 6y,Z[}7T C BECCHYIIIKaMH, a BEPOATHOCTD POKACHHUA UX C IIPAMBIMHA
Y BOJIHUCTBIMU BosiocaMu — 1o 50%

3aoaua 4.

KakoBbI T€HOTHUIIBI POAUTEIBCKUX PACTEHHM, €CIIN ITPU CKPELIMBAaHUM KPACHBIX TOMAaTOB
(IOMMHAHTHBII MPU3HAK) TPYIIEBUIHON (POPMBI (pELIECCUBHBINA MPU3HAK) C KEITHIMHU
IIAPOBUIHBIMH MOJTYYHIIOCH: 25% KpacHbBIX IApOBUIHBIX, 25% KPAaCHBIX IPYIIEBUIHBIX, 25%
KEJIThIX MIAPOBUIHBIX, 25% KENThIX TPYIIEBUIHBIX ?

Omeem. TEHOTUIIBI POAUTENIBCKUX pacTeHn AaBB U aaBB.

3aoauu Ha HenoaHoe OoMuHUpoBaHue.
3aoaua 5.
[Tpu ckpemBaHUM MEXAY COOO0M YMCTOMOPOAHBIX OENBIX Kyp MOTOMCTBO OKa3bIBa€TCs OEIbIM,
a MPH CKPEIIMBaHUM YEPHBIX Kyp — uepHbIM. IloTOMCTBO OT Gernoii u uepHoit ocobu
OKa3bIBaeTcCs nmecTpbiM. Kakoe onepeHue OyaeT y MOTOMKOB OEJIOro MeTyXa U MeCTPOr KypHIIbl?

Omeem: TIONOBHHA OBITIIAT 6yz[eT 66J'IBIX, a IMOJIOBUHA IMECTPBIX



3aoaua 6.

Pactrenus kpacHOMIIOAHOM 3EMIISTHUKH MPU CKPEIIMBAHUU MEXKy COOOM BCerja AatoT
MMOTOMCTBO C KPaCHBIMH SITOJIaMH, & PACTCHUS OCIJIOIIIIOTHON 3eMIITHUKH — ¢ OenbiMu. B
pe3ynbTaTe CKpPEIIMBaHUs ’TUX COPTOB JIPYT C APYTOM IOIy4aroTCs po30Bbie srojsl. Kakoe
BO3HHMKHET TOTOMCTBO IPH CKPEIIMBAHUU MEXKy COOO0M THOPHUIOB C PO3OBBIMHU ATOTAMHM?

Omeem: TIOJIOBHHA IIOTOMKOB 6y,Z[CT C PO30BBIMHU ATOJJaMHU U 110 25% c 6eapiMu U KpaCHBIMU.

3aoauu na nHacnedosamnue epynn Kposu.
3aoaua 7.
Kakue rpynmnsl KpoBU MOTYT OBITh Yy I€TEH, eciii y 000UX poauTeneit 4 rpynma KpoBu?

Omeem: BEPOATHOCTD POXKIEHUA feTel ¢ 4 rpymnmoi kpoBu — 50%, co 2 u 3 — o 25%.

3aoaua §.
MoxHO 1u epenuBaTh KpoBb PeOEHKY OT MaTepH, eciiu y He€ rpyima kposu AB, a 'y otia — O?

Omeem.: HENB3L.

3aoaua 9.
V¥ manbuuka 4 rpynmna KpoBH, a y ero cectpsl — 1. KakoBbI rpynbl KpoBU UX POIUTENEH?

Omeem: 2 u 3.

3aoaua 10.

B ponunbaOM noMe niepemnyTanu AByX ManbuukoB (X u V). ¥ X — nepBas rpynmna KpoBu, y Y —
BTopas. Ponurenu ogHoro u3 Hux ¢ 1 u 4 rpynnamu, a apyroro — ¢ 1 u 3 rpynnamu kposu. Kto
4eil cbiH?

Omeem: y X pogurenu ¢ 1 u 3 rpynnamu, y Y —c 1 n 4.

3adauu na Hacnedosawue, cyenieHHoe ¢ nojioM.

3aoaua 11.

VY nomnyraes CLENIEHHBIH C [10JIOM TOMUHAHTHBIN I'€H ONPEAEIAET 3€IEHYI0 OKPACKY OIEPEHbS,
a PeLeCCUBHBIN — KOPUYHEBYIO. 3€JIEHOT0 IeTEPO3UTOTHOTO CaMIla CKPEIIMBAIOT C KOPUYHEBON
camkoi. Kakumu OynyT nreHs?

Omeem: OJIOBUHA CaMIIOB U CaMOK 6yI[y’T 3CJICHBIMH, IMOJIOBUHA — KOPUYHCBLIMU.

3aoaua 12.

VY Apo30¢uiibl JTOMUHAHTHBIN I'eH KpaCHOM OKpPAcKH IJ1a3 U PelieCCUBHBIN Oel0i OKpacKH a3
HaxozATcs B X - xpomocoMme. Kaxoii 1iget riia3 6yaer y rubpui0B NEPBOTO MOKOJIEHHS, €CITU
CKPECTHUTh F€TEPO3UTOTHYIO KPACHOTJIa3yI0 CaMKy M caMIia ¢ OelbIMU Tia3aMu’?

Omeem.: BEPOSITHOCTh POKICHUS CAMIIOB U CAMOK C pa3HbIM LIBETOM TJ1a3 — 1o 50%.

3aoaua 13.
VY 310pOBBIX IO OTHOIICHHIO K JATHTOHU3MY MY’Ka U KEHBI €CTh



® CbIH, CTPAJAIONINI JAIbTOHU3MOM, Y KOTOPOTO 3/I0pOBast 10Yb,
® 3710pOBas J04Yb, Y KOTOPOIi 2 CbIHA: OJIUH aJbTOHUK, a IPYroi — 3710POB,
® 3710pOBas JJ0Yb, Y KOTOPOU MATEPO 3J0OPOBBIX CHIHOBEM

KakoBbI T€HOTHIIBI ATUX MYXKa U HKEHBI?

Omeem: TE€HOTHUIIBI POAUTENCH xP Xd, xPy.

3aoaua 14.
Kouika yepenaxoBoi OKpacKu IIpUHECIIA KOTIT YEPHOU, PbIKEN U YEPENIaXOBOM OKPACOK.
MO>KHO JTU OTIPEIEUTh: YePHBIN WIIH PHDKHA KOT ObUT OTIIOM 3THUX KOTAT?

Omeem.: HENB3L.

Kombunuposannwvie 3a0auu
3aoaua 15.
VY KpyIHOro poraTtoro cKkota reH KOMOJIOCTH IOMUHUPYET HaJl TEHOM POraTtocTH, a yajas
OKpacka mepcTd GopMHUPYETCs KaK MPOMEKYTOYHBIN MPU3HAK MPH CKPEIINBAHUH OCIBIX
PBDKUX KUBOTHBIX. OIpeenuTe BEPOATHOCTb POKIACHUS TEIAT, IOX0KUMH Ha POJUTENIEH OT
CKPEILIMBaHMS T'€TEPO3UTOTHOTO KOMOJIOTO YaJIoro ObIKa ¢ 0ol poratoii KOpoBOiA.

Omeem: BEPOSTHOCTH POXKICHUS TEIST, IOXOKUMHU HA poautenet — mo 25%.

3aoaua 16.

OT ckpenuBaHus ABYX COPTOB 3eMIITHUKH (OJIMH C YCaMH U KPACHBIMU SITOJIaMH, TPYToi
0e3yChlii ¢ OenpIMU ATOaMH) B IIEPBOM MTOKOJIEHUHU BCE PACTEHUS OBLIIU C PO30BBIMU SITOJIAMU U
ycamu. MOKHO 1T BBIBECTH O€3YChIif COPT C PO30BBIMHU SITOaMHU, TTPOBE/S BO3BPATHOE
CKpeluBaHue?

Omeem: MOXKHO, C BEpOATHOCTbIO 25% NpU CKpeIMBaHUN THOPUIHBIX pacTeHUl ¢ 0e3yChIM
POJMUTENBCKUM PacTeHHEM, Y KOTOPOTo Oelible SrOobl.

3aoaua 17.

MyxumnHa ¢ pe3yc-oTpULaTeIbHON KPOBbIO 4 TPy )KEHUJICS Ha KEHIIHUHE C pe3yc-
MOJIOKHUTETBHON KpOBBIO 2 Tpynisl (y e€ oTLa pe3yc-oTpulareiabHas Kposb 1 rpymnmsl). B cembe
2 pebeHKa: ¢ pe3yc-0TpULaTENbHON KPOBbIO 3 TPYMIIBI U ¢ PE3yC-TI0JI0KUTEIbHON KPOBBIO 1
rpynmsl. Kakoit pebeHok B 3TON ceMbe MPUEMHBIH, €ClIi HaJTM4Ke Y YeIOBeKa B SpUTPOLIUTAX
aHTUTEeHA pe3yc-(pakTopa 00yCIOBICHO TOMUHAHTHBIM T€HOM?

Omeem: npueMHBbINH peOeHOK ¢ 1 rpymnmoit KpoBH.

3aoaua 18.

B oniHOIi cembe y Kaperiasblx poauTeneil poausock 4 nereil: qoe romydoriassix ¢ 1 u 4
rpyIIIaMHi KPOBH, IBOE — Kaperaasbix co 2 u 4 rpynnamMu kpoBu. Onpenennrte BEpOSITHOCTb
POXJIEHUS CIEIYIOLero peOeHKa Kaperias3biM ¢ 1 Tpymmnoii KpoBH.

Omeem: TEHOTHI Kaperyiazoro pedbenka ¢ 1 rpynmnoii KpoBu
A* 1°°, BEPOATHOCTH POKIEHHS Takoro pedenka 3/16, 1.e. 18,75%.

3aoaua 19.



MyxumrHa ¢ TOTyOBIMHU TJIa3aMH U HOPMaJIbHBIM 3PEHUEM JKEHUICS Ha )KCHIIUHE C KapUMHU
rJIa3aMU ¥ HOpMaJILHBIM 3peHUEM (Y BceX e€ pOJICTBEHHUKOB ObUIH KapHe Tiia3a, a e€ Opat ObL1
JAITBTOHUKOM). Kakumu MOTyT OBITH I€TH OT 3TOTrO Opaka?

Omeem: Bce JIeTH OYyAyT Kaperia3pMU, BCE I0UEPU C HOPMAITLHBIM 3PEHUEM, a BEPOSITHOCTh
POKJIEHUs CBIHOBEH ¢ HanbToHU3MOM — 50%.

3aoaua 20.

V kaHapeek CLECIUICHHBIN ¢ II0JIOM JOMUHAHTHBINM I'€H ONPEIEISCT 3EICHYI0 OKPACKY OIIEPEHbBS,
a peLeCCUBHBIN — KOpUYHEBYI0. Hannume Xx0xoska 3aBUCUT OT ayTOCOMHOI'O IOMUHAHTHOTO
T'€HAa, €ro OTCYTCTBHE — OT AyTOCOMHOTO pelieccuBHOro reHa. O06a poauTes 3eJI€HOT0 1{BETa C
XOXOJIKaMH. Y HUX MOSIBUJIMCH 2 NITEHIIA: 3€JICHbII caMell ¢ XOXOJIKOM M KOpu4yHeBas 6e3
X0Xxo0JIKa camka. Onpenennure reHOTUIbl POAUTENEH.

Omeem: P: @ X3V Aa; & X*XK Aa.

3aoaua 21.

My:x4nHa, CTpagaroUIui JATBTOHU3MOM U IIYXOTOM KEHUIICS Ha XOPOLIO CIBIIIANIEH )KEHIIUHE
C HOPMAJIBHBIM 3PEHHUEM. Y HHMX POAMIICA CBIH INIyXOH M CTpaJarollui NaJbTOHU3MOM U J104b C
XOPOULIMM CIIyXOM U CTpaJarouias JalbTOHU3MOM. BO3MOXKHO 11 pOKIEHHE B 3TON CEMbE
Jo4epu ¢ 00eMMH aHOMAJIMSIMU, €CITH TJIyX0Ta — ayTOCOMHBIN pPeleCCUBHBIN MPU3HAK?

Omeem: BEPOATHOCTb POXKIEHUS 0UepH ¢ o0enmu anoMamusimMu 12,5%.

3aoauu na s3aumooeticmsue 2eHo8
3aoaua 22.
®opma rpedHs y Kyp OIpeaenseTcsl B3auMOIeHCTBUEM JBYX MMap HeallIeNbHbIX T€HOB:
OpPEXOBHJIHBIN IPeOCHB OMPEIeIIeTCS B3aUMOJICHCTBUEM JIOMUHAHTHBIX aJUIEJICH dTUX T€HOB,
COueTaHHe OJHOTO T'eHa B JOMUHAHTHOM, a IPYTOT0 B PELIECCUBHOM COCTOSIHUU OMpEAesieT
pa3BuTHE MO0 PO3OBUAHOTO, TUOO TOPOXOBHUIHOTO I'PeOHS, 0COOU C TPOCTHIM TpedHEM
SBIISIOTCS PEIIECCUBHBIMU 0 06enM amensim. Kakum Oyner moTOMCTBO MPH CKPEUTUBAHUU JIBYX
JTUTE€TEPO3UTOT?

aHo:
A*B* - opexoBU[H.
A*BB — PO30BH/IHBIH Omeem:
aaB* - TOpoXOBHIH. 9 /16 — ¢ opexOBUIHBIMH,
aaBB — MPOCTOM 3/16 — ¢ po30BUIHBIMH,
3/16 — ¢ TOpOXOBHIHBIMH,
P: Q AaBs 1/16 — ¢ mpocThIMH TPeOHIMHU
& AaBs

3aoaua 23.

KopuuneBasi okpacka Mexa y HOpOK 00yCTIOBJICHA B3aUMOJCHCTBHEM JOMHUHAHTHBIX aJlIesiei.
['OMO3HUTOTHOCTH MO PEIECCUBHBIM QJUIESM OJHOTO WUIH JIBYX 3TUX T€HOB JIaET TUIATHHOBYIO
okpacky. Kakumu OyyT ruOpubl OT CKPEIIMBAHMSI IBYX JUTE€TEPO3UTOT?

aHo:
A*B* - kopuuHeBas Omeem.
A*BB — TIIaTHHOBAS 9/16 — KOpUYHEBBIX,



aaB* - matuHoOBas 7/16 MIaTUHOBBIX HOPOK.
aaBB — TUIATHHOBAS
P: @ AaBs

& AaBB

3adaua 24.

V nrouepHsl HacaeqOBaHUE OKPACKU LIBETKOB — PE3YJIbTaT KOMILJIEMEHTAPHOTO
B3aUMOJICUCTBUS JBYX I1ap HEAJUICIbHBIX IeHOB. [Ipy cKpelrBaHuu pacTEeHUI YUCTBIX JIUHUM C
MypIypPHBIMU U KEJTHIMH LIBETKAMH B IIEPBOM ITOKOJICHUU BCE PACTEHUS ObUIU C 3€1EHBIMU
LIBETKaMH, BO BTOPOM MTOKOJICHHH MPOU30ILIO paciuerienue: 890 pacTeHuil BRIpOCio ¢
3enéHbIMU 11BeTKamMu, 306 — ¢ xéntbivu, 311 — ¢ mypnypasiMu 1 105 ¢ 6enbimu. Onipeenure
TE€HOTUIIBI POJUTEIIEH.

Omeem.: AABB u aaBB.

3aoaua 25.

VY KpOJIMKOB PELIECCUBHBIN I'€H OTCYTCTBHS IMUTMEHTA MOJAaBIsSET ACUCTBUE JOMUHAHTHOTO
reHa HaJau4us nurmenTa. J[pyras napa anienbHbIX T€HOB BIUSET Ha paclpe/esieHue MTUTMEHTa,
€CJIM OH €CTh: IOMUHAHTHBIN aJIJIeNIb ONPEACIISIECT CEPYIO OKPACKY (T.K. BHI3BIBACT
HEPaBHOMEPHOE pacIipeieJIeHHe MUTMEHTA M0 JIJTMHE BOJIOCA: MUTMEHT CKAIUIMBAETCs Y €ro
OCHOBaHUS, TOTJ]a KaK KOHYHMK BOJIOCA OKA3bIBACTCS JIMIIEHHBIM TUTMEHTA), PEIIECCUBHBIN —
4yEépHYIO (T.K. OH HE OKa3bIBaeT BIUSHUS Ha pacnpesenenre nurmenrta). Kakum Oyner
MOTOMCTBO OT CKPEIIUBAHUS JIBYX TUT€TEPO3UTOT?

Hano:
A*B* - cepast okpacka Omeem:
A*BB — yepHas 9/16 cepbix,
aaB* - Genas 3/16 4epHBbIX,
aaBB — Oenas 4/16 6enpIX KpoJbyar.
P: Q AaBs
& AaBB

3aoaua 26.

VY oBca 1BET 3€peH onpenensieTcs B3auMOAEHCTBUEM JIBYX HEaJUIENbHbIX eHOB. OquH
JIOMUHAHTHBIN 00yCITOBIMBAET YEPHBIN 1IBET 3EPEH, Apyrou — cepsbiid. ['eH uépHoro 1Bera
MOJaBJIsAET reH ceporo 1pera. O0a periecCUBHBIX ajuleNs JatoT Oenyro okpacky. [lpu
CKpELIMBAaHUH YEPHO3EPHOTO OBCA B IOTOMCTBE 0Ka3aJIOCh paclleryieHne: 12 4epHO3epHbIX : 3
cepo3epHbIX : 1 ¢ OenpIMu 3EpHAMH.

Omnpenenure reHOTUIBI POJUTENBCKUX PACTEHUH.

Hano:
A*B* - yepHas oK.
A*BB — uepHas
aaB* - cepas Omeem.
aaBB — Oemast AaBB u AaBs.

P: Q uepHas



&' uepHbIi
B F 1 — 12 uepn,
3 cep, 1 Gen

3adaua 27.

L[BeT KOKHM YenoBeKa ONPEAEseTCs B3aUMMOIEUCTBUEM T€HOB I10 TUITY ITOJIUMEPHUU: LIBET KOKHU
TEM TeMHee, 4eM OO0JIbIIe JOMUHAHTHBIX T€HOB B TEHOTHUIIE: €CIM 4 IOMMHAHTHBIX T'€Ha — KOXKa
yépHasi, eciii 3 — TEMHas1, €Clu 2 — CMyTJas, €Clii 1 — CBeTJIast, €Clu BCe I'€HbI B PELIECCHBHOM
cocTosiHUM — Oenast. HerputsiHka BblllUIa 3aMyX 3a MYXXUUHY ¢ 0esoil koxkell. Kakumu Moryt
OBITh MX BHYKH, €CJIM MX JI0Yb BBIMJIECT 3aMyX 3a Mynata (AaBB) ?

aHo: Omeem:
yepHas koxxa: AABB BEPOSITHOCTb POXKIACHUSA BHYKOB
TeMHas Koxa: AaBB ¢ uepHO# Koxei — 6,25% ,
AABB ¢ TeMHOM — 25%,
cmyrias koxa: AaBs co cmyriou — 37,5%,
AABB co cBetioi — 25%,

aaBB ¢ Oeroit — 6,25%.
CBeTJIas KoKa: AaBB

aaBB
Oeast KO)Ka: aaBB

P: O AABB
& aaBB

3aoaua 28.
HacnenoBanue sipoBOCTH y MIISHUITBI KOHTPOJIHUPYETCS OJTHUM WIIH JBYMSI IOMIUHAHTHBIMHU
MOJIMMEPHBIMU T€HAMH, & 03UMOCTh — UX PEIIECCUBHBIMU aljiensaMu. Kakum OyeT moToMCcTBO
MIPH CKPEIIMBAHUY JIBYX JUTETEPO3UTOT?
Hano:

A*B* - spoBOCTh

A*BB — SIpOBOCTb Omeem:

aaB* - spoBOCTH 15/16 sipoBbIX,

aaBB — O3UMOCTH 1/16 — 03UMBIX.

P: @ AaBs

4 AaBB

3a0auu na ananusupyroujee ckpewjuanue

3aoaua 29.

Prxast okpacka y IMCHl — IOMWHAHTHBIN IPpU3HAK, Y€PHO-0ypas — peneccuBHbIi. [IpoBeaeHo
aHAJIM3UPYIOLIEE CKPEIIMBAHUE ABYX PBIKUX JIMCHULL. Y IEPBOM POIUIOCH 7 JIUCAT — BCE PhIKEU
OKpAacKH, y BTOpOH — 5 nucat: 2 ppikeit U 3 u€pHo-0ypoit okpacku. KakoBbel TeHOTUIIBI BCEX
poaurtenein?

Omeem: caMe1 qepH0-6yp0171 OKpaCKH , CaMKHU I'OMO — U I'CTCPO3UT'OTHEIL.

3aodaua 30.

V cnanuenei 4YEPHBIN IIBET MIEPCTU JOMUHUPYET HaJl KOQEHHBIM, a KOPOTKAs MEPCTh — HAJT
JUIMHHON. OXOTHHUK KU co0aKy 4EPHOTO I[BETa ¢ KOPOTKOM MIEPCTHIO U, YTOOBI OBITh
YBEPEHHBIM, YTO OHA YHUCTOMOPOAHA, TPOBEN aHATM3UpYIollee ckpeuuBanue. Poaunocs 4
IICHKA!



2 KOPOTKOLIEPCTHBIX YEPHOTO I[BETA,
2 KOPOTKOIIEPCTHBIX KodelHoro npeta. KakoB reHOTHI KYIJIEHHOH OXOTHUKOM COOaKu?

Omeem: KYIIJICHHasA OXOTHUKOM cobaka rérepo3uroTHasd 1mo HCpBOfI aJlJICIIN.

3aoauu na kpoccuneosep
3aoaua 31.
Onpeznenute 4acToTy (IPOLIEHTHOE COOTHOILIEHHE) M TUIIBI TAMET y TUT€TepPO3UTOTHON 0co0H,
€CJIM U3BECTHO, UTO reHbl A U B cueninens! u paccrostaue Mexay Humu 20 Mopranua.

Omeem: KpoccoBepHbIXe rameThl - Aa u aB - mo 10%,
HekpoccoBepHble — AB u aB — o 40%

3aoaua 32.

Y ToMaTOB BBICOKHI POCT JOMUHHUPYET HaJ KapJIUKOBBIM, IAPOBHUIHAS (JOpMa TIJI0JI0B — HAJ
rpymeBuIHOM. ['eHbl, OTBETCTBEHHBIE 32 ATH NMPU3HAKH, HAXOASITCS B CLIETUICHHOM COCTOSIHHH Ha
paccrosinuu 5,8 Mopranua. CKpecTUu AUT€TEPO3UTOTHOE PACTEHHE U KapJIMKOBOE C
rpyIIeBUIHBIMHE MT01aMu. Kakum OyaeT moToMcTBO?

Omeem: 47,1% - BBICOKOT'O pOCTa ¢ MIAPOBUIHBIMHU ILIOAAMH
47,1% - xapnUKOB C TPYIIEBUAHBIME TUIOAAMU
2,9% - BBICOKOT'O POCTa C TPYIICBUAHBIMU IIOIAMU,
2,9% - KapIMKOB C MAPOBUIHBIMH TUIOIAMHU.

3aoaua 33.

Jlurerepo3uroTHas caMmka Jpo30(uibl CKpelleHa ¢ pelieCCUBHBIM caMIloM. B moTomMcTBe
nosydeHo AaBB — 49%, Aass — 1%, aaBB — 1%, aaBB — 49%. Kak pacronararoTcsi reHbl B
xpomocome?

Omeem: TeHbl HACIENYIOTCS CLEIUIEHO, T.€. HaXoAaTcsl B 1 Xxpomocome. ClLenieHne HEMoJIHOE,
T.K. UIMEIOTCSI KPOCCOBEPHBIE 0COOHU, HECYIIIE OJTHOBPEMEHHO MPU3HAKU OTHA U MaTepu: 1% +
1% = 2%, a 9T0 3HAYUT, YTO PACCTOSHUE MEXKY reHaMu 2 Mopranusl.

3aoaua 34.

CxpeleHbl 1B€ TMHUM MBIIIEH: B OJJHOM U3 HUX )KUBOTHBIE C U3BUTOM IEPCTHIO HOPMATbHOM
JUIMHBL, a B IPYTOW — ¢ ATMHHOMN U ipAMoii. [ mOpuabI mepBoro NOKoIeHUs ObLIH ¢ IPSIMO
HIEPCThI0 HOPMAIbHOMN JJMHBL. B aHanu3upyromniem ckpernBaHiui rTuOpUIOB [IEPBOTo
MIOKOJIEHUS TOy4yeHO: 11 MbllIeli ¢ HOpMaIbHOM NMPSAMOM 1EPCTHI0, 89 — ¢ HOPMaIbHOU
W3BUTOM, 12 — ¢ JIIMHHON M3BUTOM, 88 — ¢ JUIMHHOM NpsAMOM. Pacnonoxute reHbl B XpOMOCOMAX.

Omeem: AB paccrosiHue Mexay reHamu 11,5 Mopranua
aB

3adaua 35 na nocmpoenue XpoMOCOMHbBIX Kapm
OnbITaMy yCTaHOBJICHO, YTO MPOIICHT NepeKpECTa MEXKIy TCHAMH PaBEH:

A) A-B=12% B) C-N=13%
B-C=35% C-P=3%
A-C=4]7 P—N=10%




C-A=15%
N-A=2%

= 24% )

OHpCIIeJH/ITe IMOJIOKCHHE I'CHOB B XpOMOCOMC.

Heobxo0umvie nosicnenus: CHadalla BBIYEPUUBAIOT JIMHUIO, H300paXkarolyto XpoMocoMy. B
cepeIMHy MMOMELIA0T MeHbl C HAUMEHbLIEH YacTOTOM peKOMOMHALIMY, a 3aTEM YCTaHABJIMBAIOT
MECTOHAXO0XKJIEHHUE BCEX I'€HOB, B3aMMOCBA3aHHBIX MEXKIY COO0M

B IIOPsIIKE BO3PACTaHMs UX YaCTOT PEKOMOMHAIMIA

Omeem.
A) Awmexay Bu C B) RSP,
B)CHNA TOYHOE TOJIOKEHHE F'eHa HE MOXKET ObITh YCTAHOBIIEHO -
I') DACFB HEI0CTaTOYHO UH(POPMALIUU

3aoauu no eenemuxe nonyaAYuUil.

3axon Xapau — Baiinoepra:

MsI OynieM paccMaTpuBaTh TOJIBKO TaK Ha3bIBaeMble uoeaibHbvle MOITYJISAIIUM .
- 0cOOU IUTITIONUTHBI
- Pa3MHOKAIOTCS ITOJOBBIM IIyTEM
- IONYJISUS UMEEeT OECKOHEUHO OO0JIBIIYIO YUCIEHHOCTh
- B IIOMYJISILIUM HAOJI0JaeTCsl MAaHMUKCHUS ( CIydaifHOe M CBOOOIHOE CKpEIIUBaHKE)
- OTCYTCTBUE €CTECTBEHHOTO 0TOOpa.

PaccmoTpuM B monysisiiiy OJJMH ayTOCOMHBIN I'€H, IPEICTABICHHBIA IBYMS alUIEIsIMA A U a.
BBenem o6o3HaueHus:

N — ob1iee uncino ocobelt nonynsauuu

D — uncno fOMUHAHTHBIX TOMO3HTOT (AA)

H — uncino rereposurot (Aa)

R — 4mci0 pereccuBHBIX TOMO3HTOT (aa)
Torna: D(AA) + H(Aa) + R(aa) = N

Tak kax 0coOM TUTUTOMTHBI, TO YMCIIO BCEX ajlleNiell o paccMarpuBaeMomy reHy oyzaer 2 N.
CymmapHoe 4ncio amiened A uma :

A=2D+H
a=H+2R



O603Ha4MM 101110 (MJIM YacTOTY) ajuiesst A depes P, a ajuiens a — uepe3 ¢, Toraa:

[TockonbKy reH MOXKET OBITh MPEICTABICH AJUIEIIMU A UM a ¥ HUKAKUMU JIPYTHUMH, TO

p+g=1
CocrosiHre NONYJIAIMOHHOI0 PABHOBECHS MaTeMaTH4ecKoil popmyrnoii onucanu B 1908
roJly HE3aBUCUMO JIpYyT OT apyra Mmaremartuk J[>x. Xapau B Aurnuu u Bpad B. BaiinGepr B
I'epmanum (3akoH Xapau — Baiin6epra):

€CIi P - yactoTa reHa A, ( - 4acToTa reHa a,

C MOMOIIBIO pemmeTKy [IeHHeTa MOKHO MPECTaBUTh B 000OIIEHHOM BH/IE XapaKTep
pacrpeneseHus aljiesield B MOy UN:

p (A) g (a)
p (A) p° (AA) pg (Aa)
g (a) pg( Aa) g’ (aa)

CooTHOIIIEHHE TEHOTUTIOB B ONTMCAHHOM MOIYIISLIUY:
p* (AA) : 2pg (Aa) : ¢”(aa)
3akon Xapau — BaiinOepra B mpocTeiiiiem BUe:
p? (AA) + 2pgAa +g’aa=1

3aoaua 36

[Momymsimus cogepxut 400 ocobeit, u3 Hux ¢ reHotunom AA — 20, Aa— 120 u aa — 260.
Ornpenenure 4acTOTHl TEHOB A 1 a.

Pewienue:
2D+H
— =0,2
2N
H+ 2R
e — =0,8
N

Omeem: yactotatena A —0, 2, regaa—0,8

3aoaua 37.

Y KpyMHOTO poraToro CKota mopojbl IIOPTTOPH phlKasi MaCTh TOMUHUPYET HaJl OENoM.
['uOpuabl OT CKpenMBaHUs PDKUX U OCNBIX - Yajioi MacTH. B paiioHe, crienuaan3upyromnemcs
Ha pa3Be/IEHUU MIOPTTOPHOB, 3apEerucTpupoBaHo 4169 peiKUX )KUBOTHBIX, 3780 — yanbsix u 756
6enprx. OnpenenuTe 9acToTy TeHOB PhIXKEH M O€I0i OKpPacKu CKOTa B JAHHOM paoiHe.



Jlano Pemenue
AA — kpacH.
aa — Oemas 2D +H
Aa - ganas T E—— =0,7
D =4169 2N
H = 3780
R =756
p-7? H+2R
9-? g = - =0,3
N
Omeem: 4acToTa reHa kpacHoi okpacku 0,7, a 6esoit — 0, 3.
3aoaua 38.

B Be10OpKE, cocTosimeit n3 84000 pactenuii pxxu, 210 pacTeHHi OKa3aluch ATbOMHOCAMH, T.K. Y
HUX PEIECCUBHBIE T€HbI HAXOATCS B TOMO3UTOTHOM COCTOSTHUU. OnpeenuTe YacTOThl ajuieneit
A U a. a TaKkKe YaCTOTy reTepO3UTOTHBIX PACTEHUH.

Jlano Pemienune
N = 84000
R =210 g 2= 210: 8400 = 0, 0025
g=0,05
p=1-9g=0,95
2pg= 0,095

Omeem: dactoTa amiens a— 0, 05, g
acrora awtenst Aa — 0, 95,
yactora redorumna Aa — 0, 095

3aoaua 39.
['pynmna ocobeit coctout u3 30 rerepo3uror. BeluncinTe 4acTOThl TEHOB A U a.
Jano Pemenue
2D+H
N=H=30 p= - =0,5
2N
p-—? g=1-p=0,5
g-?
Omeem: yactotareHoB Ana -0, 5.

3aoaua 40.

B nonymnsiiuum nzBectHsl yactotsl autenedd P = 0,8 u g =0, 2. Onpenenure 4acTOThI
TEHOTHUIIOB.

Jano Pemenue
p? =064
g?2=004
2pg = 0,32

2pg-? Omeem: dyactora resotuna AA — 0, 64,



renorurma aa — 0, 04
regoruna Aa — 0, 32.

3aoaua 41.

[Tonynsuus umeer canenyromuii coctas 0,05 AA, 0,3 Aa u 0,65 aa. Halinure 4actoTsl
ajienei A u a.

Jano Pemienue

p? =0,05 p=02
g? =03 g=208
2pg = 0,65

p—7?

g-?

Omeem: 4acrora amnens A — 0,2,
aurenst a— 0, 8
3aoaua 42.

B crage kpynHoro poratoro ckota 49% >KMBOTHBIX pbDKel MacTH (pereccuB) u 51% uépHoii
MacTH (JoMHuHaHTa). CKOJIBKO IPOLEHTOB FOMO- U F€TEPO3UTOTHBIX )KUBOTHBIX B 3TOM CTaje?

Hano
g? =049 Pemenwne
p?2+2pg = 0,51 p=1-g=0,3
p2=0,09
2pg=0,42
pe-2?
2pg-"? Omeem: rerepo3urot 42%,
TrOMO3HroT 1o pereccuny — 49%
TOMO3HUTOT IO JOMHHAHTHE — 9%
3aoaua 43.

Brrancnute yactotel reHOTUTIOB AA, Aa 1 aa (B %), eciiu ocoOu aa COCTaBISIOT B MOMYIISALNUN
1% ?

Hano Pemenue
g? =001 g =0,1
p=1-9g=09
2pg=0,18
p? =081

Omeem: B monynsiniuu §1% ocoOeit ¢ TeHoTUIIoM AA,
18% c renornom Aa u 1% c reHoTHIIOM aa.

Banumamenvrvie cenemuyeckue 3a0ayu

3aoaua 44. « Cxasxa npo OpaKoHosy



vy HUCCICO0BATCIIA onu10 4 ApaKOHa: OrHCAblIaIias 1 HCOrHeAblalias CaMKHu, OFHGI[BILHaH_II/Iﬁ
u HGOFHC,I[BIH_IaHH/Iﬁ caMIIbIl. ]_IJ'IH OIIpCACIICHUA CIIOCOOHOCTH K OTHCABIIIAHUIO Y 3TUX IPAKOHOB
UM OBbLIN MMPOBCACHBI BCCBO3MOXKHBIC CKPCUIMBAHUSA:

1. Orueppluamue poanuTeNIn — BCE MOTOMCTBO OTHeJlallallee.
2. Heornenpimamnye poauTenan — BCE HOTOMCTBO HEOTHE IbIIIAIIEE.
3. Orsenplmalyil camell 1 HEOTHEbIIIAIIAs CaMKa — B IOTOMCTBE IPUMEPHO IIOPOBHY
OrHCAbIIIAINMX U HCOTHECAbIIAIUX JPAKOHYHKOB.
4. HeorHenplmamuii caMmel] 1 OTHE/IbIIIAINAs CAMKa — BCE IOTOMCTBO HEOTHE/IbIIIAIIEe.
C‘-II/ITaSI, 4TO MPHU3HAK OIIPEACIIACTCA ayTOCOMHBIM I'CHOM, YCTAHOBUTC IIOMI/IHaHTHHﬁ aJlJIC]Ib 1
3alAIIUTE TEHOTUIIBI POUTEIICH.

Pewenue:
e 110 ckpemuBaHuio Ned onpenenseM: A — HEOTHEABIII., @ — OTHEABIIIAIL. =>
orHespImIanue: Yaa u Jaa; HEOrHeABIIIAIMH camell - 4 AA
e 10 ckperuBaHmo No3: HEOrHeIbIIIaImas caMka - 9 Aa.

3aoaua 45. «Koncynomanm ¢upmol « Koxmeiinwy»

[IpencraBbTe cebe, UTO BbI — KOHCYNIBTAHT HeOOoubII0M hrupmbl «KOKTEMIBY, 4TO B OyKBAIBHOM
IIEPEBOJIE C AHIVIMMCKOIO 03HAYAET «IIETYIIMHBIA XBOCT». PUpMa pa3BOIUT 3K30TUYECKHE
MOPOJIbI IETYXOB PaJy XBOCTOBBIX IIEPbEB, KOTOPBHIE OXOTHO 3aKYIMAIOT BaAEIIbLIbl HUIAITHBIX
Mara3uHoOB BO BCEM mupe. [linHa nepbeB ornpeaesercs reHoM A (IuHHbIE) U a (KOPOTKHE),
uBetr: B — uépuble, B — kpacHble, mupuHa: C — mupokue, ¢ — y3kue. I'eHsl He cueriensl. Ha
(depMe MHOTO pa3HbIX MIETYXOB U Kyp CO BCEMHU BO3MOKHBIMU I€HOTUIIAMH, JaHHBIE O KOTOPBIX
3aHECeHbI B KOMIbIOTEP. B Oyayiiem roay oxuaaercs MOBBIIIEHHBIH CIPOC Ha LUIANKU C
JUIMHHBIMH YEPHBIMU y3KUMU NepbsiMU. Kakue ckpermmBaHysi Hy>KHO TIPOBECTH, YTOOBI
MOJIYYUTh B TOTOMCTBE MaKCUMAaJIbHOE KOJIMYECTBO MTHULl C MOAHBIMU NepbsiMu? CKpeluBaTh
napbl ¢ aOCOJIIOTHO OAMHAKOBBIMU T€HOTHIIAMH U (DEHOTUIIAMU HE CTOUT.

Pewenue:
Fi: A* B* CC

1. P: Q AABBce x & aaBBce
2. P: 9 AABBcc x & AABBce
3. P: @ AABBCcc X & 0oBBcc U T.1.

3aoaua 46. « Konmpabanoucmy

B Manenskom rocyaapctse JIMCISHINN BOT YK€ HECKOJIBKO CTOJETHI pa3BOASIT Tuc. Mex
UAET HA DKCIIOPT, a ICHBI'M OT €r0 MPOJaKH COCTABIISIOT OCHOBY SKOHOMHUKH CTpaHbl. OCcOOEHHO
HEeHsTCs cepedpucTsie muckl. OHU
CUHTAIOTCS HAITMOHAJLHBIM JJOCTOSTHUEM, U TIEPEBO3HUTH Yepe3 TPAHUILY CTPOIKAKIIIE 3aMpeIIeHo.
XUTPOYMHBIN KOHTPAOAHAUCT, XOPOIIO YUYUBIIHICS B IITKOJIE, XOYeT 0OMaHyTh TaMOKHIO. OH
3HAET a3bl FTEHETUKHU U MPEJIIOJIaraeT, 4YTo cepedprucTasi OKpacka JIMC ONPEENSIeTCS IBYMSI
PEIeCCUBHBIMU AIIJIENISIMU T€Ha OKPACKH MIEPCTH. JIUCHI C XOTs ObI OJHUM JOMUHAHTHBIM
ayienieM — ppbkue. YTo HYXKHO c/1eaTh, 9TOOBI OTYYHTh CEPEOPUCTHIX JINC HA POAMHE
KOHTpa0aHAKCTa, HE HAPYIIHUB 3aKOHOB JIucustHauu?

Pewenue:



® [IPOBECTH AHATU3HUPYIOLIECEC CKPELIUBAHUE U BBIICHUTH. KAKUE PBIKUE JTUCHI
TeTePO3UTOTHBI 110 AJUIEIISIM OKPACKH, UX TIEPEBE3TH Yepe3 TPaHHILY

e Ha poJIuHE KOHTPAaOaHMCTa UX CKPECTUTH JPYT C IPYTOM U 4 TIOTOMKOB OyJeT ¢
cepeOpuCTOi OKPACKHU.

3aoaua 47. «Paccmpoumcs au cadvba npunya Yno?»

EnuHCTBEHHBII HACTIEIHBIN MPUHI] YHO COOMpPAETCs BCTYMUTH B Opak ¢ MPeKpacHOn
npuHIeccoit bearpuc. Ponurenu YHo y3Hanu, uro B poxy bearpuc Ob1au cirydan reMouiiim.
bpartseB u cecté€p y bearpuc Her. Y tétu bearpuc pactyr aBa chlHa — 340pOBBIE KpenbIu. Jlsaas
bearpuc uenasiMu AHSIMH NPOTAJAET HA 0XOTE U YYBCTBYET ce0s mpekpacHo. Bropoii ke nsaas
yMep emié Madb4uKOM OT MOTEPU KPOBH, IPHUUMHON KOTOPOH cTana riay0okas nmapanuHa. [sam,
TéTs 1 Mama bearpuc — netu onHux poaureneit. C kakoil BEPOSITHOCTHIO O0JIE3Hb MOXKET
nepenaThes uepe3 beatpuc KopoaeBCcKkoMy pofy €€ sKeHuxa?

Omeem:

MOCTPOUB MPEATNOIAraeMoe TeHeaJornueckoe APEeBO, MOKHO J0Ka3aTh, YTO T'eH reMo(puiInu Obut
B OJTHOH M3 X- XpoMocoM 0a0ymiku bearprc; maTh bearprc Moria noiay4uTs ero ¢
BeposATHOCTHIO 0,5, cama beatpuc — ¢ BepositHocThio 0, 25.

3aoaua 48. «llapckue ounacmuuy

[TpeamnonoxuM, uto y umnepatopa Anekcanapal B Y-xpomocome Obl1a pefkas myTtanus. Moria
7 3Ta MyTanus ObITh y:  a) MiBana ['po3Horo

6) Ilerpa I
B) Exarepunsr 11

r) Hukomnas 11?

Pewenue:

e BBuay npuHaJIEKHOCTH K )KEHCKOMY I10JIy, MBI Cpa3y BeluepkHeM Ekarepuny Il

e lIBana ['p03HOro BEIUEPKHEM TOXKE — OH IPEICTABUTEINb posa PropukoBuuen u k
JuHacTH POMaHOBBIX HE MPUHAIEKAIL.

o IlIpoBunnan. Hemeukwuii repuor u Anna (104b [letpa )

!
ITerp III u Exarepuna II

!

ITaBen

! l

Anekcandp I  Huxonaii [

l

Anexcangp II

!



Anekcangp 1

!

Huxkounaii 11

Omeem: morna 'y Huxonas 11

3aoaua 49. «/lucmas poman «Botina u mup»

[Ipeanonoxum, uto B X — xpoMocome y kus3s Hukonast AnapeeBuua boiakonckoro Obuta
penkas mytanus. Takas »ke myTtanus 6buta u 'y [Ibepa bezyxoBa. C kakoit BEpOsSTHOCTBIO 9Ta
MyTaIusi MOrjia ObITh V:

a) Haramm PocroBoit
0) y ceina Harammu PocToBoit
B) ceiHa Hukomast PocroBa

r) aBTopa «BoliHbl U Mupa» ?

Omeem:

e Amnnpeit bonkoHCcKkuit He MOMy4ns OT oTia X-XpoMocombl. Ero sxeHa He Obia
poactBenHunier Hu bonkonckux Hu be3yxoBbix. CrienoBaTenbHO, Y ChIHA KHS3S1 AHApes
MyTAalH HET.

e Harama Pocrosa Beinuta 3amyx 3a [Isepa bezyxosa. IIsep nepenai cBoro xpomocomy
CBOUM JI0U€psiM, HO HE ChIHOBBsM. CliieioBarenbHo, nouepu Haramm PocToBoii
MOJIYYWJIA MYTalUIO, & CBIHOBbS — HET.

e Cpia Hukonast PocToBa nmomyuuns cBoto X — XpOMOCOMY OT MaTe€pH — JI0YEPU CTapOro
KHs1351 bosikoHCKOro (M3 2 XpoMocoM KHSKHBI Mapbu MyTalnius Oblia TOJIBKO B OTHON =>
OHa Tepesiana X — XpOMOCOMY CBOEMY ChIHY C BepOsTHOCTBIO 50%)

e JleB HukonaeBud: neiicTBuE pOMaHa 3aKaHYMBAETCS 32 HECKOJIBKO JIET 10 POXKICHUS
Toscroro, Ha CTpaHUIIAX POMaHa caM aBTOp He mosiBisieTcs. Ho: oTiiom nucatesnst Obut
otctaBHO# ounep rpad Hukomnait Mnenyu Tosncroil, a MaTe — ypokaeHHas BonkoHckast
=> poTOTUNaMH poauTenel nucatens 6pu1 Hukomnait PocToB u ero xeHa, ypokieHHas
Mapus bonkonckas. x Oyaymuii ceiH JIeB mOIy4uT MyTanuio ¢ BeposTHOCThI0 50%.

3aoaua 50. «Cnop benoepa u Ilanuxoeckoco»

JIBa cocea mocnopuiiv: Kak HacjaeAyeTcs OKpacka y BOJIHUCTBIX nomyraitunkoB? bennuep
CUMTAET, YTO LBET MONMYraluuKOB ONPENEIAETCS OJHUM FeHOM, uMmerorum 3 amens: C° -
perieccuBeH M0 OTHOMIEHHIO K JByM apyruM, C' u C* kogomuHaHTHEI [ToaTOMy y
nonyraiiunkos ¢ renorunom C° C° — 6enpriii uetr, C" C' u C' C° — romy6oii, C* C* u C* C° -
xénteiil et 1 C' C™ — 3enénplii BeT. A [TaHUKOBCKHI CYMTAET, YTO OKpacKa GopMUpyeTcs
MOJ| A€MCTBUEM JIBYX B3aUMOJECHCTBYIOIMX IeHOB A U B. [ToaTOMy momyraiiduvku ¢ T€HOTUIIOM
A*B* - 3enénnie, A* BB — roryoObie, aaB* - xxénTrle, aaBB — OelbIe.

OHM cocTaBUIIN 3 POJIOCTOBHBIE:

1.P:3x5b 2.P:3 x 3 3.P:3x b



F1:3,b Fi:b Fo:ILK L, T, K, K K T, K

Kakue pomocnoBHble MOTIH OBITH cOCTaBNeHBI bennepom, kakue — [laHuKOBCKUM?

Omeem: popocinoBHbIC 1 1 2 MOTJIM OBITH COCTABJICHBI
[TanukoBckuM, a pojiocioBHas 3 — benaepom

Ipuio:xxkenne 2
Mondopka 3axa4 mo TeMam U paszjaesnam Kypca aiaq 11 kiaacca

JIunusa 22

1.V cobGaku BbIpabOTaH YCIOBHBIN CITFOHOOTACIUTEIBHBIN pedIIeKCc Ha 3BOHOK.
Ecnu B nanpHelieM yCIOBHBIN pa3apakKuTedb HE MOAKPEIUIATh 0€3yCIOBHBIM
pa3aApaXUTeNIeM, TO YCIOBHBIN peduieke mocTeneHHo yracuer. Kakoi Bua
TopMokeHus pediiekca onucaH. Kakoe Omosioruyeckoe 3HaueHUE 11 J)KUBOTHOTO
HMMEET TaKOE TOPMOKEHHE?

2.IlouemMy 4en0BEK, HAXOISACH MO BOJIOM HE MOXKET JJIUTEIBHO 3aJ€PKaTh
JbIXaHUE U BBIHBIPMBAsi BO30OHOBIISET AbIXaHUE C Ooubleld yacToToi? OTBET
MOSICHUTE.

3.JlekapCTBEeHHBI Mpenapat BITYCKAETCS B BUJE Kareb, 001a4al0uX MECTHBIM
COCYJIOCY>KMBAOIIUM JEHCTBHEM, CHUMAIOIIUM OTEK CIU3UCTOTO
MeplaTenbHoro anurenus. Onpenenure, Mpu KakoM 3a00J€BaHUM Ha3HAYAIOT
aToT nipenapar. Kakoit agekT oH 0Ka3bIBaeT Ha CIUZUCTHIN MUTEIUH.

4. JIns uzydenus: mutoxouapuansaoit JIHK yuénomy HEOOX0IUMO BBIIETUTH €€
U3 )KUBOTHBIX KJIETOK METOJO0M IleHTpudyrupoBanus. Ha uém ocHoBaH »TOT
Meron? Ilocne Kakux CTPYKTYp KIETKH OH MOKET MOJIYYUTh MUTOXOHAPHAIBHYIO
dbpakuuo? OTBET NOSICHUTE.

5.AHanu3 pe3ynbTaToOB HAPYLICHHUs CLEIUICHUS HACJIEAOBAHUSA I'€HOB, MO3BOJSET
OIIPENEIUTh MOCIIEI0BATENILHOCTh PACIIOIOKEHHUS T€HOB B XPOMOCOME U
COCTAaBUTh T'€HETUYECKHUE KapThl. Pe3ynbTaThl MHOTOYMCIIEHHBIX CKPEIIMBAHUN
MyX IpO30(HII MOKA3aJIM, YTO YACTOTA HAPYILIEHUS CUEIUICHUS MEXKIy reHaMu A 1
B cocrasnser 7%, mexay A u C — 14%, mexny C u B — 21%. Ilepepucyiite
MPEICTABICHHYIO CXEMY, OTMEThTE Ha HEH B3aMMHOE PacIoJiokeHue reHoB A, B u
C. Yto y4€Hble Ha3bpIBAIOT I'PYNIION CLETICHUS?



JIlunusa 25

1.B oany Karuio BoAbl MOMECTHIIM UH(Y30pUid, a APYTYIO OCTABUIIU YUCTOH,
KAl COeIMHWIIN NIepeMbIUYKON. B Kamio ¢ UHPYy30pusIMHU TOMECTUIIN KPUCTAILIT
conu. Kak uamenurcs nosenaenue unpyszopuit? Kakoe cBONCTBO )KHUBOTO MPU 3TOM
nposiBisieTcsi? Kakoi Tun perynisiun o0ecrnednBaeT Takoe OBEeICHHE
uHpy30puii? OTBET NOSICHUTE.

2.Kakue TkaHu 00pa3yloT JUCTOBYIO TUNIACTUHKY Y cupeHn? OObICHUTE, KaKue
(YHKIIUM OHU BBITIOJHSIOT B JIUCTE.

3.B JlpeBHen Muanu yemoBeka Ipu IPOBEPKE HA JI0Kb NOABEPTAIIN TAK
Ha3piBaeMoMy boxbemy Cyny. EMy npeayiarany mporioTUTh TOPCTh CyXOro pHUca.
Ecnau nmpornotute HE ynaBanoCh, BUHOBHOCTBH CUMTAJACh JOKA3aHHOM.
HeBuHOBHBIN YesioBek mporiateiBai puc. Jlaite pusnonornueckoe 000CHOBaHHE
TakoMy 0OOCHOBAHUIO B 000UX CITydasix.

JInunsa 26

1.I'ycenniia 6a004YKy TISICHUITBI JKUBET HA BETBSX JICPEBHEB M BHEIITHE MTOX0Ka
Ha cy4ok. HazoBuTte Tum € 3amuTHOTO MPUCTIOCOOICHHS, OOBSICHUTE €TO
3HAYEHHWE U OTHOCUTEJIbHBIN XapaKTep.

2. Kakue 0coOOEHHOCTH B CTPOEHHUU CKelleTa C(hOPMUPOBATIUCH Y MTHIL B MPOIECCE
HBOJIIOIIMU B CBA3M C npucnocodsenueM K noiéry? IlpuBenute He MeHee 4-x
ocobeHHocTel. OTBET MOSCHUTE.

3.IlosiBIEHNE CEMEHHOTO PAa3MHOKEHUSI PACTEHUM B OTJIMYUE OT CIIOPOBOTO
CBITPajI0 BAXKHYIO POJIb B 3BOJIIOIMU PACTUTENIbHOTO Mupa. [IpuBenure He MmeHee
4-X noka3aTenbCTB 3HaueHUs ATOro apomopdosa. OTBET MOSCHUTE.

4 IlpuBenurte xapakTepUCTUKU TUNa CapKOKIyTUKOBBIE, KOTOPBIE
CBHJIETEJILCTBYIOT O €r0 IpolBeTanuu. [IpuBenure He MeHee YeTBIPEX
XapaKTEPUCTHK.



JInausa 27

1.V 3enéHoli BOAOPOCIIM YJIOTPUKCA MPeoOJIaaloiuM ITOKOJCHHEM SIBIISCTCS
ramerour. Kakoli HabOp XpOMOCOM HMMEIOT KJIETKH B3pPOCIOr0 OpPraHu3Ma H
cnopodura? OOBIACHUTE, YEM TMPEACTABICH CIOPOMUT, M3 KAKUX HCXOTHBIX
KJICTOK M B pe3yJbTaTe KaKOro Ipoliecca o0pasyeTcs B3pOCIbIA OpPraHu3M H
CIopoduT.

2.XpOMOCOMHBII HA0Op COMAaTHMYECKUX KJIETOK MIIEHUIIB paBeH 28. Omnpenenute
XpoMocoMHBIH Habop u uymucino monekyn JHK B kimerkax koH4YMKa KOpHSA B
MeTadasze ¥ B KoHIE Tesnodasbl MUTO3a. OOBSICHUTE BCE NOJIYUEHHBIEC PE3YIIBTATHI.
Kakoil XxpoMOCOMHBII1 HAOOp XapakTepeH AJiA KJIETOK YEHIyH MYXCKOW HIUIIKU U
MUKpocniopbl €au? OOBSICHUTE U3 KaKUX HCXOAHBIX KIETOK, U B Pe3yJbTaTe
KaKoro JIeJIEHUs1 OHU 00pa3yroTCsl.

3.®Oparmenr  momekynsl  JIHK  ummeer  cieayromylo  HYKJICOTHIHYIO
nocnenoBateabHOCTh: HATI'TT THI'TITAI'TTA. Onpenenure mociaeaoBaTeIbHOCTh
AMUHOKHUCIIOT BO ()parMeHTe MOJMMENTUAHOW Ienu U OOOCHYWTE CBOM OTBET.
Kakne wW3MEHEHHMs MOIJIM MNPOU3OUTH B pE3yJIbTaTe€ TE€HHOW MYyTaldH BO
dbparmente wmosiekynsl JIHK, ecniu BTOpas aMHHOKHCIOTAa B TMOJMIEHTUIC
3ameHnnack Ha [Ipo ? Kakoe CBOMCTBO T€HETHMYECKOIO KOAA  OIPEAENSET
BO3MOXXHOCTh CYIIIECTBOBAHHUSI Pa3HbIX ()PAarMEHTOB MYTHUPOBAHHON MOJICKYJIbI
JHK? OtBer o6ocHyite. [lyisi pemieHust 3agaydl  UCHOJB3YWTE TaOIMILy
F€HETUYECKOr0 KOJIa.

JInnus 28.

1.CkpecTriii BBICOKME PAcCTEHHMsS] TOMATa ¢ OKPYIJIbIMHM IUIOAAMH U KapJIMKOBBIE
pacTeHus ¢ TPYLIEBUIHBIMU MI04aMu. [ MOpU Bl IEPBOTO MOKOJICHHUS MOTYYHIIUCH
BBICOKME C OKpYIJIBIMU IUIOAaMU. B aHanu3upyrolleM CKpellUBaHUU OSTHX
ruOpu0B MOJydeHo yeTsipe penotunuueckue rpynmsl: 40, 9, 10 u 44. CocraBbTe
cxemy pemieHus 3anadd. Onpenenute TEHOTUNBl POAWUTENCH, TEHOTHUIBI U
(GeHOTUNBI MOTOMCTBA KaXJOW Tpynmbl B JABYX CKpeumuBaHugXx. OObscHUTE
dbopmHpoBaHUEe YETHIPEX PEHOTUNTHYECKHUX TPYII B TOTOMCTBE.

2.Y npo3oduibl TeTEPOraMETHBIM SBISETCS MY>KCKOW  TOJI. B nepsom
CKPEIIMBAHUN JJIMHHOKPBUIBIX KPACHOIJIA3bIX CAMOK M CaMlla C 3a4aTOYHBIMU
KPBUIbSIMH ¥ O€NbIMH TJa3aMd BCE MOTOMCTBO OBLIO €IMHOOOpPA3HBIM II0
MIPU3HAKaM JUIMHBI KPBUIbEB U OKPACKH IU1a3. Bo BTOPOM CKpEIIMBaHUM CAMOK C
3a4aTOYHBIMU KPBUIbSIMU, O€NBIMU TJla3aMU U JJIMHHOKPBUIBIX KPacHOTJIAa3bIX
CaMIIOB B TOTOMCTBE OBUIM JIUTMHHOKPBLIBIE CAMKH C KPAaCHBIMHU TJa3aMH W



JJIMHHOKPBUIBIC CaMIlbl C OenpiMu TiazaMu. CoOCTaBBTE CXEMBI CKpCIONBAHMA,
OIIPpCACINTC I'CHOTHUIIBI U (I)GHOTHHI)I POAUTCIILCKUX 000661\/’1, IIOTOMCTBAa B ABYX
CKPpCIIMBAHUAX M II0JI IIOTOMCTBA B IICPBOM CKPCIINBAHHWU. OOBbsicHUTE
(1)CHOTI/IHI/I‘{€CKO€ PaciICIICHUC BO BTOPOM CKpPCIIMBAHUU.



