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[InanupoBanue coctaBieHO Ha ocHOBe DenepaabHOro KOMIOHEHTa roCyJapCTBEHHOTO CTaHAapTa 0011ero oopa3oBanus ,
[Iporpammbl 0CHOBHOTO 00111eT0 oOpazoBanusi 1o ouojoruu (aBTop B.B.Ilaceunuk )
Y4eOHuK
Kamenckuii A. A. Kpukcynos E. A [laceunux B.B.Obwas buonozus 10 -11xknacc.: Yueb. ons obueobpazosam 3agedenuti — M.:
Ipodgha, 2005. — 367c.
JonosiHUTeIbHAS JINTEPATypa
- Tematnueckoe u [loypounoe mnanupoBanue kK yueOHuky A. A. Kamenckoro, E. A. Kpukcynosa, B. B. [Taceunnka « O6mas
ounonoruto»: [Tocobue ms yuutens. — M.: Ipoda, 2002. — 128 c.
- COOpHUK HOpMATUBHBIX TOKyMeHTOB. buomnorus / Coct. 2./1. Inenpos, A. I', Apkaases. M.: lpoda, 2005.
- Nopnanckuii H. H. OBomonms xus3nu. M.: Akagemus, 2001.
- MennukoB b. M. buonorus. ®opmel u yposau xku3Hu. M.: [Ipocsemenue, 2006.

Obwas buonoeus, 10 kracc

[losscHuTeNnbHAA 3alKCKa

PaGouas mporpamma Ouonoruu mna 10 kimacca pa3paboraHa Ha ocHoBaHuM DenepaibHOrO ToOCyAapCTBEHHOTO
00pa3oBaTeNbHOrO CcTaHAapTa o0IIero oOpa3oBaHUs, OCHOBHOW 0Opa3oBaTEILHON MPOTpaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHUs
MBOY «Canukckas COLL» na 2023-2024 y4eOHBIN roA, TPUMEPHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs MO OHOJIOTHU U
nporpamMmbl  «brosnorus. O6mas o6monorus. 10-11 kmaccel: B. B. [laceunuka 5 - 9 kmaccol (A.A. Kamenckuii, ¥Y.®. Kpukcynos, B.B.
[Taceunuk. 9 —e u3a., crepeorurt. — M. : JIpoda, 2013 ).

PaGouast mporpamma oOpHEHTHpPOBaHA HA MCIIOJIb30BaHNE YUYCOHUKOB, UMEIOMUX Tpudbsl MuHuUCTEPCTBA 00pa30BaHUs U HAYKU
Poccuiickonn  @epepaumu. Ilpemnaraemass mnporpaMma  COOTBETCTBYET — IMOJOXKEHUsIM  DenepansbHOr0  rocydapCTBEHHOIO
00pa3oBaTeNbHOTO CTaHIapTa OCHOBHOTO 00IIero oOpa3oBaHMs, B TOM 4HCIe TPEOOBAHHUSM K pe3yibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaresbHOM MporpaMMel, (yHAaMEHTAIBHOMY SIAPY CoAep KaHus oOuiero oopazoBanus, [IpumepHoi mporpaMme o OMOJIOTHH.
[Iporpamma oTpaxkaeT ujer u mnoJiokeHuss KoHuenuuu TyXOBHO-HPABCTBEHHOTO Pa3BUTHS W BOCIHUTAHUS JIMYHOCTU TPaKIaHWHA
Poccun, Ilporpammel popMupoBanusi YHUBEpCadbHbIX y4eOHBIX aeiicTBui (YY), COCTaBISIOMUX OCHOBY JUIsi CaMOpPa3BUTHSL U
HEMPEPHIBHOTO 00pa30BaHUs, BHIPAOOTKM KOMMYHUKATUBHBIX KA4eCTB, IIEIOCTHOCTH OOIMIEKYIbTYPHOTO, JUYHOCTHOTO U
MMO3HABATEILHOIO PA3BUTHS YUALUXCSL.



Iean Ouosormyeckoro o00pa3oBaHHA B OCHOBHOW IIKOJE (QOPMYJIUPYIOTCS HA HECKOIBKUX YPOBHAX: IJIOOAJIBHOM,
METaNpeMETHOM, JUYHOCTHOM M INPEIMETHOM, Ha YPOBHE TpPEOOBAaHUN K pe3ysibTaTaM OCBOEHHUS COJEPKAHUSA IPEIMETHBIX
nporpaMM. ['1o6anbpHbIE 1ETU OMOJOTUYECKOro 00pa30oBaHMsl ABJSIOTCSA OOIIKMMU JIJIsl OCHOBHOM U CTapIled IIKOJbI U ONPENESIOTCS
COLIMAJIbHBIMU TPEOOBaHUSAMH, B TOM YHCJIE U3MEHEHUEM COLMAIbHON CUTYallUU Pa3BUTHS — POCTOM MH(OPMAaLMOHHBIX NEPETPY30K,
U3MEHEHHEM XapaKTepa MU CHOCOOOB OOIICHUS M COIHUAIBHBIX B3aUMOJCHCTBUI (00BEMBI W CHOCOOBI TOMy4YeHUs WHPOpMAIUU
BBI3BIBAIOT OMNpEACIEHHbIE OCOOEHHOCTH pPa3BUTHS COBPEMEHHBIX MOAPOCTKOB). Hambonee mNpOAYKTUBHBIMH, C TOUYKH 3PECHHS
peleHusl 3a1a4 pa3BUTHUS MOAPOCTKA, SIBISETCA COLMOMOpAalbHAs M MHTEIUIEKTyaldbHas B3pociocTb. [lomumo 3TOrO, riiodanbHbIC
nenu (GopMHUPYIOTCA € YYETOM pacCMOTpPEHHUs] OMOJIOTMYECKOTrO 00pa30BaHUsl KaK KOMIIOHEHTa CHCTEMbl OOpa30BaHUS B LIEJIOM,
MIO3TOMY OHU SIBJISIFOTCSI HanboJjee 00IUMMHU U COLMAIbHO 3HAUMMbIMU. C y4y€TOM BBIILIEHA3BAaHHBIX MOJIXOJ0B INI00ATBHBIMU LEJIIMU
OMOJIOrMYECKOTro 00pa30BaHMs ABJISIOTCSL:

* couMaJM3aUMA 00yJaeMbIX — BXOXKIACHHE B MHUpP KyJb Typhl W COLMATBHBIX OTHOIICHWH, OOECTIEUMBAIONIAsl BKIIOUYCHHE
yUYaluxcs B Ty WIM UHYIO TPYIITY WM OOIIHOCTh — HOCUTENS €€ HOPM, IIEHHOCTEW, OpUEHTAIINIA, OCBAaMBAEMBIX B MPOIIECCE
3HaKOMCTBa C MHUPOM >KUBOH MPUPOIBL;

® MNpuUOOGIIeHHEe K TTO3HABATEIFHON KYJIbType KaK CHCTEME MO3HABATEIbHBIX (HAYYHBIX) [IEHHOCTEH, HAKOIUICHHBIX O0IIECTBOM B
chepe OMOTOTHUUECKON HAYKH.

[ToMumo 3Toro, Guonorunyeckoe oOpa3zoBaHue MPU3BAHO OOECIICUNUTh:

® OpPHEHTALMIO B CUCTEME MOpPAJbHBIX HOPM M LIEHHOCTEW: MPU3HAHKWE HAWUBBICIIEH IIEHHOCTBIO KU3Hb U 3[J0POBBE YEIIOBEKA;
¢dbopMupoOBaHKE IIEHHOCTHOTO OTHOIIEHUS K )KUBOU IPUPO/IE;

® pa3BUTHE TO3HABATEILHBIX MOTHBOB, HANpPAaBICHHBIX Ha TOJy4YEHHE 3HAHUN O >KUBOW MPHUPOJE; MO3HABATEIHHBIX KauyeCTB
JUYHOCTH, CBSI3aHHBIX C OBJAJEHUEM METOAAMM U3YyYEHHUs NPUPOJbI, (POPMUPOBAHWEM HHTEJUIEKTYaJIbHBIX U MPAKTHUYECKUX
YMEHHI;

e OBJIaJIeHHEe KIIOUYEBBIMH KOMIETEHTHOCTSIMU: Yy4eOHO - TIO3HABaTeNIbHOM, HHQPOPMAIMOHHOM, II€HHOCTHO-CMBICIOBOM,
KOMMYHUKATUBHOM;

e ¢dopmupoBanne y oO0yJarOmMUXCs MO3HABATEILHOW KYyIbTYpBI, OCBAMBAEMOW B MpOIIECCE MO3HABATEIBHON NEATEIHLHOCTH, H
ACTETUYECKON KYJIb TYPBhI KaK CIIOCOOHOCTH AMOLMOHATbHO-IICHHOCTHOT'O OTHOIICHUS K 00bEKTaM KUBOU MPUPO/IBI.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPE/IMETA.



Kypc o6mieit Ouosiornu Ha CTYNEHHM OCHOBHOTO 00IIero oOpa3oBaHHUs HAampaBlieH Ha (QOPMUpPOBAHUE Y YYalIUXCS
MPEICTaBICHU 00 OTIMYUTEIBHBIX OCOOCHHOCTSX >KMBOM MPUPOJIbI, €€ MHOTOOOPa3uu U IBOJIOLNH, YEJIOBEKE KaKk OMOCOIMaTIbHOM
cymiectBe. OTOOp cofepkaHusl MPOBEACH C YUYETOM KYJIbTypOCOOOPa3HOIo MOJIX0/1a, B COOTBETCTBUU C KOTOPBIM yUalTUECs JTOKHbI
OCBOUTH COJIepKaHUE, 3HauyuMoe JUisl (OPMHUPOBAHUS TO3HABATEIHHOM, HPABCTBEHHON W ACTETUYECKON KYJIBTYPhI, COXpaHEHUS
OKpY>Karolen cpeibl U COOCTBEHHOTO 370POBBSL; JUIsl IOBCETHEBHOM KU3HU U MPAKTUYECKON JEATEIHHOCTH.

buonorus kak yueOHast TUCIUIUIMHA IpeaMeTHON o0nacTu «EcTecTBeHHOHAYYHbBIE PEAMETH) 00eCTIeYnBaCT:

*¢opMUpOBaHUE CUCTEMBI OMOJIOTUYECKUX 3HAHUM KaK KOMIIOHEHTA IIEIOCTHOCTH Hay4YHOU KapThl MHUPA;

*OBJIA/ICHUE HAYYHBIM MOJXOA0M K PEIICHUIO PA3IMYHbIX 33/1a4;

*OBJIaJICHUE YMEHUSAMU (HOPMYIUPOBATh THUIIOTE3bl, KOHCTPYUPOBATH, MPOBOJUTH HKCIIEPUMEHTBHI, OLEHUBATH IOJTYYEHHBIE
pe3yJIbTaThL;

*OBJIaJICHUE YMEHUEM COMOCTABIIATH SKCIEPUMEHTAIIBHBIE U TEOPETUUECKUE 3HAHUS C OOBEKTUBHBIMU PEANTHSIMU KU3HU;

*BOCIIUTAHUE OTBETCTBEHHOIO U OEPEXKHOTO OTHOIICHHS K OKpYKaroUled cpelie, 0OCO3HAHWE 3HAYMMOCTH KOHIEMIUU YCTONYHBOIO
pa3BUTHS;

e¢opMupoBaHuEe yMEHUH 0€30mMacHOro U 3(PQPEKTUBHOTO MCIOIb30BAHUS JIaOOPATOPHOrO OOOPYJAOBAHMS, IMPOBEIEHUS TOYHBIX
U3MEPEHUI U aJIeKBATHOM OLIEHKU IOJIyYE€HHBIX PE3yJbTaTOB, MPEACTABICHUS HAyYHO OOOCHOBAHHBIX apryMEHTOB CBOUX JIEHCTBUMN
nyTéM MPUMEHEHHUS MEXIPEIMETHOIO aHAIN3a YUeOHBIX 3a/1au.

[TpumepHas nporpamma 1o OMOJIOrHH CTPOUTCS C YUETOM CIIEAYIOIINX COAEPKATENbHBIX JIMHUMI:

® MHOIro0oOpa3ue M 3BOJIOLHS OPTAHUYECKOTO MUPA;

e OHOJOrMYecKas MPUPOJAA U COLMAIbHAs CYIIHOCTh YEJIOBEKa;

® CTPYKTYPHO-YPOBHEBAsl OPTaHU3ALMS KUBOW ITPUPOJIBL;

® IICHHOCTHOE M 3KOKYJIbTYPHOE OTHOLIEHUE K MPUPOJE;

® TIPAKTHUKO-OPUEHTUPOBAHHAS CYIIHOCTh OMOJOTUYECKUX 3HAHUH.

ConepxaHue CTPYKTYpPHPOBAaHO B BHJZIE TpexX pasznenoB: <«OKuBble opraHu3mbl»y, «YHenoBek u ero 370poBbe», «Oomme
OMOJIOTUYECKUE 3aKOHOMEPHOCTHY.

Paznen «XuBbie opraHu3Mbpl» BKIIIOYAET CBEACHHS 00 OTIMUMTEIBHBIX MPU3HAKAX JKUBBIX OPTraHU3MOB, UX MHOT000pa3uw,
CHUCTEME OPTaHWYECKOTO MHUpPA, PACTCHUSX, KUBOTHBIX, TpruOax, Oakrepusx u ymmaiHukax. CojepikaHue pasjenia MpeaIcTaBIeHO Ha
OCHOBE HKOJIOTO-3BOJIIONUOHHOTO U (YHKIIMOHAIHHOTO TOJXO0J/I0OB, B COOTBETCTBUU C KOTOPHIMH AKIICHTHI B U3YyUYEHUU OPTAHU3MOB
MEPEHOCATCSI C OCOOCHHOCTEW CTPOCHHUS OTHIEIBHBIX TMPEACTABUTEICH Ha PACKPBITHE TMPOIECCOB MX JKU3HEACATENIBHOCTH U
YCIIOKHEHUS B X0JI€ HBOJIIOIIMH, IPUCTIOCOOJIEHHOCTH K Cpe/ie OOUTAaHUSI, POJIA B SKOCUCTEMAX.



B pazgene «YemoBek M ero 3A0pOBBE» COJEPKATCS CBEICHUS O 4YEJIOBEKE Kak OWOCOLMAIIbHOM CYIIECTBE, CTPOCHUU
YeJIOBEUECKOr0 OpraHnu3Ma, Mporeccax >KU3HeAes I TETbHOCTH, OCOOEHHOCTSIX MCUXUYECKHUX MPOIIECCOB, COITMATBHON CYIIHOCTH, POJIU B
OKpY>Kalollen cpeje.

Conepxxanue paznena «OO0ume OMOJOTHYECKUE 3aKOHOMEPHOCTH» MOJYMHEHO, BO-MEPBBIX, 00OOIICHUI0 U CUCTEMaTU3AINH
TOTO COJEpPKaHUs, KOTOPOE OBLIO OCBOCHO yUYAIIMMHUCS MPU U3YUEHUU Kypca OUOJIOTMU B OCHOBHOM IIKOJIE; BO-BTOPHIX, 3HAKOMCTBY
HIKOJIbHUKOB C HEKOTOPBIMHU JOCTYIMHBIMU JUIsI UX BOCHPHUATHS OOLICOMOIOTHUYECKUMH 3aKOHOMEpHOCTAMU. CojJepikaHue JaHHOTO
paszzienia MOKET M3ydaTbCs B BHJIE CAMOCTOSITENIBHOTO OJIOKAa WJIM BKJIIOUATHCSA B COJEpXKaHHUE IPYTHX Pa3fesioB; OHO HE JIOJDKHO
MEXaHU4eCKU AyOIrpoBaTh copepxkanue Kypca «Oomas ononorus» mia 10—I11 kiaccos.

Ienn Owuonorunueckoro oOpa3oBaHUSI B OCHOBHOW IIKOJ€ (OPMYIUPYIOTCA Ha HECKOJBKHX YPOBHAX: TJIO0ATBHOM,
METamnpeMETHOM, JIMYHOCTHOM M TPEIMETHOM, Ha YypPOBHE TpPEOOBAaHMU K pe3ylbTaTaM OCBOCHHS COACPXKAHHS TMPEIMETHBIX
IPOTPaMM.

['moGanpHBIE 1IETU OMOJOTHYECKOTO OO0pa30BaHUS SBISIOTCS OOIIMMH ISl OCHOBHOM W CTapiied IIKOJBI U OMpPENesIOTCS
COLIMATFHBIMUA TPEOOBAHUSAMH, B TOM YHCIE W3MEHEHHEM COIMATbHON CHUTYyallMd Pa3BUTHS — POCTOM HH(POPMAIMOHHBIX Iepe-
I'py30K, U3MEHEHHEM XapaKTepa U croco00B OOIIEHNS U COLIMATIbHBIX B3aUMOAEUCTBUN (00BEMBI U CIIOCOOBI MOTY4YeHHs HH(OpMaLIUU
HOPOKIAIOT PsIl OCOOCHHOCTEN pa3BUTHSI COBPEMEHHBIX MOAPOCTKOB). Hanbosee mpoayKTUBHBIMU C TOUKHM 3PEHHS pELIeHMs 3a1ad
Pa3BUTHA OJIPOCTKA SABIISAIOTCS COLIMOMOpabHasi U HHTEIEKTyallbHasl B3POCIOCTb.

ITomumo 3TOTO, TOOANBHBIC 1IeTTH (OPMYITHPYIOTCS C YIETOM PACCMOTPEHHS OMOJIOTMYECKOro 00pa30BaHMUs KaK KOMIIOHCHTA
CUCTEeMbl ~ 00pa3oBaHHs B  LEJIOM, [IO3TOMY OHH SIBJISIFOTCS  Haumbojee OOUMMM W COLMAJIbHO  3HAUYHUMBIMHU.
C yuyeToM BbIIICHAa3BaHHBIX MOJXO0A0B INI00ATBHBIMU LEISIMH OMOJIOTHYECKOT0 00pa30BaHus SBISIOTCA:

* conuanu3amys o0ydaeMbIX, KaK BXOXJICHHE B MHP KYJIbTYPHl U COIIMAIBHBIX OTHOIICHHH, 0OecleunBaroiee BKIIOUCHUE
yyalxcs B Ty WM HMHYIO TPYIIy WM OOIIHOCTb — HOCUTENS €€ HOPM, IIEHHOCTEH, OpHEeHTAIMii, OCBaMBaeMbIX B IIPOIECCE
3HaKOMCTBa C MHUPOM >KUBOH TPUPO/IBL;

* MpuOOIIIEHNE K TO3HABATEIBHOM KyJIbType KaK CUCTEME MO3HABATEIbHBIX (HAYYHBIX) [IEHHOCTEH, HAKOTUICHHBIX OOIIIECTBOM B
chepe OMOTOTUUECKON HAYKHU.

[Tomumo 3TOTO, OHMOTOTHUECcKOEe 0Opa30BaHUE TPU3BAHO OOECIICUUTD:

* OPUCHTAIMIO B CHCTEME MOPAJIBbHBIX HOPM U IEHHOCTEW: MPU3HAHWE BBHICOKOW IIEHHOCTH XU3HU BO BCEX €€ MPOSBICHMSIX,
3I0POBbSI CBOETO U JPYTHX JIIOJIEH; IKOJIOTMYECKOE CO3HAHNE; BOCIIUTAHKE JIIOOBU K MPUPOJIE;

* pa3BUTHE IO3HABATEIbHBIX MOTHBOB, HAlpPaBJICHHBIX Ha MOJY4YEHHE HOBOTO 3HAHUSA O XKMBOW MPHUPOJE; MO3HABATEIbHBIX
KayeCTB JIMYHOCTH, CBSI3AHHBIX C YCBOGHHEM OCHOB HAy4YHbIX 3HAaHUN, OBJAJCHHEM METOJAMU HCCIEIOBAaHUS MPUPOJIBL,
dbopMHUpOBaHUEM WHTEJUIEKTYaIbHBIX YMEHUN;



¢ OBJIAaJCHHUC KIHYEBBIMU KOMIICTCHTHOCTAMM: y‘{C6HO-HO3HaBaTeHLHLIMI/I, I/IH(I)OpMaIII/IOHHBIMI/I, OEHHOCTHO-CMBICJIIOBBIMH,
KOMMYHHKATUBHBIMU,

° q)OpMI/IpOBaHI/IG Y YUalnuxcsa IM03HABATEIILHOU KYJIbTYPBhI, OCBavMBacMoOH B IIpoHecce M03HABATEIILHOU ACATCIIBHOCTH, H
ACTETUYCCKOM KYJIbTYPbI KaK CITOCOOHOCTH K OMOIMOHAJIbHO-ICHHOCTHOMY OTHOIICHUIO K 00BEKTaM KUBOM IMIPpUPOIHLI.

Coaep:xanue yueoHoro kypca buosorus
10 knacc (68 u, 2 uaca ¢ neoenio)

1. BBenenue (6 4)

buonorus kak Hayka. MecTo OMo0JIoruy B CUCTEME HayK. 3HaUYE€HUE OMOJIOTUH JJI IOHMMaHUs Hay4YHOU KapTUHbBI Mupa. CBs3b
OMOJIOTMYECKUX JUCHUIUIMH C IPYTUMHU HayKaMu (Xumuel, GUu3ukoi, MaTeMaTUKOM, reorpadueit, actpoHoMuel u ap.). Mecto kypca
«OO01as 6MoJIOTHs» B CUCTEME €CTECTBEHHOHAYYHbIX AUCUMIUIMH. [{enu u 3agaun Kypca. JleMoHcTpanus mopTpeToB YUEHbIX-
O10J0roB, cxembl «CBsI3b OMOJIOTUH C APYTUMU HAYKaMu».

2. OcHOBBI IUTOJIOTHH (25 4)

[Ipenmer, 3a1a4M U METOABI HCCIICIOBAHUS COBPEMEHHOM IUTOJIOTHH. 3HAYCHUE IIUTOJIOTUICCKUX UCCIICIOBAHUH ISl IPYTUX
OMOJIOTUYECKUX HAayK, MEIHUIIMHBI, CEIbCKOTO X035icTBA. MIcTOpHs OTKPBITUS M M3ydeHUs KiieTKA. OCHOBHBIE ITOJIOKEHUS KIIETOUHOU
TEOpHUH.

3HaueHHE KJIETOYHOU TeOpUH IS pa3BUTUs Ouosioruu. KiieTka kak equHuLa pa3BUTHsL, CTPYKTYpHas U (DYyHKIIMOHANIbHAS €IMHULIA
YKUBOTO.

XUMUYECKHI COCTaB KJIETKU. BoJia n [pyrue HeOpraHM4eckue BEIECTBA, UX POJIb B )KU3HEIECIATEIbHOCTH KIETKU. OpraHndecKue
BEII[ECTBA: YIJIEBOJIbI, OCJIKH, JIUMHIbI, HyKJIenHOBbIE KUCTO0ThI, AT®, ux ctpoenue u poib B kieTke. DepMEeHTHI, UX POJIb B
pEeryisiiiu MPOLECCOB XKU3HEACATETbHOCTH.

CrtpoeHHe MPOKapUOTHUECKON KIIeTKH. CTPOCHHE dyKapHOTHIECKON KiIeTKH. OCHOBHBIC KOMITOHEHTHI KJIeTKH. CTpoeHne MeMOpaH.
Crpoenne u PyHKIUH sSApa. XMMHUECKHH COCTaB U CTPOCHHUE XpoMocoM. [luTomiazmMa u ocHOBHBIC opraHouabl. X GpyHKkImm B
kieTke. OCOOEHHOCTH CTPOCHHMSI KIETOK OakTepuid, rpuOO0B, )KUBOTHBIX U pacTeHuid. Bupycsl u 6akrepuodaru. Bupyc CIT/a.

OOMeH BelecTB U MPEeBpaIlleHrs YHEPTUU B KileTke. KatanuTudeckuit xapaktep peakiuii ooMeHa BemiecTB. [mactuueckuii u
sHepreTudeckuii 00MeH. OCHOBHBIE ATAIBI SHEPTETHUECKOro oOMeHa. OTIMYUTEIHFHBIE 0COOCHHOCTH TIPOIIECCOB KIETOYHOTO



neixadusi. CriocoObl MOTyYeHHsI OPraHUIeCKUX BEIIeCTB: aBTOTPO(dBI 1 reTepoTpodsl. DoTocuHTE3, ero (a3pl, KOCMHYECKast POJib B
ouocdepe. XeMOCHHTE3 U €ro 3HaueHue B ouocdepe.

buocuntes 6enkos. [lonstue o rene. JIHK — ucrtounuk renernueckoit uapopmanuu. ['enernueckoit koja. MaTpu4HbIA MPUHITUIT
onocunTesa 6enkoB. O6pazoBanue u-PHK mo marpune JIHK. Perynsmus GuocunTesa.

[TonsTHE O romMeocCTasc, peryjsinusa nmpouccCoB NpPEBPaAICHHA BCIICCTB U OHCPIUKU B KJICTKC.

JdeMoHcTpauus:

MUKPOIIPENIAPATOB KIETOK PACTEHUN U )KUBOTHBIX;

MOJIEIIN KJIETKHU;

OTIBITOB, MWJUTIOCTPUPYIOLINX MPOLEcC POTOCUHTE3A;

mozenedt PHK n IHK, pa3nuuabiXx MOJEKYI M BUPYCHBIX YaCTHII;
CXEMBI ITyTeil MeTaboIM3Ma B KIIETKE;

Mozenu-anmInKkauud «CuHTe3 Oenkay.

ook whE

JlabopaTopHbie padoThI

1. CTpoeHue 3ykapuoTH4eCKUX (pacTUTEIbLHOM, ’KUBOTHOM, TPUOHOM) U TPOKAPUOTUYECKUX (OaKTEpUAIbHBIX ) KJIETOK.
2. HabGnronenue miazMonn3a 1 IET1a3MoJIn3a B KJIETKax 3MHUIepMHUca JTyKa.

3. HaGnronenue 3a ABMKEHUEM ITUTOIIA3MbI B PACTUTEIBHBIX KIETKAX.

3. Pa3MHOKeHHe U HHAUBHIYAJbHOE Pa3BUTHE (OHTOTreHe3) OPraHu3MoB (74)

CamoBocIpon3BeIeHHue — BCeoOIee CBOMCTBO KUBOT0. MUTO3 KaK OCHOBA OECITOJIOT0 Pa3MHOXKEHUSI U POCTAa MHOTOKJIETOYHBIX
OpraHu3MOB, €ro (a3bl 1 OMOJIOTHYECKOE 3HAUCHHE.

dopmbl pa3sMHOKEHUS OpraHn3MoB. becronoe pazmHoxxenue u ero tumel. [lonoBoe pazmuoxenue. Meiios, ero 6uonoruueckoe
3HaueHue. Cnepmarorene3. OBorenes. Omiogorsopenue. OCOOEHHOCTH OIUIOOTBOPEHUS Y IBETKOBBIX pacTeHUM. buonoruyeckoe
3HAYEHUE OIUIOJOTBOPEHHS.

[ToHsaTHE MHAMBUIYATILHOTO Pa3BUTHS (OHTOT€HE3a) OpraHu3MoB. [lenenue, pocT, nuddhepeHnmaus KIeToK, OpraHOTeHeE3,
pa3sMHOXKEHHUE, CTapeHue, cMepTh ocobeit. OHToreHes pacreHnii. OHTOreHe3 KUBOTHBIX. B3auMOBIIMsSHIE YacTeil pa3BUBAIOIIETOCS
3apoppiiia. Bausaue hakTopoB BHEITHEN Cpe/ibl HA pa3BUTHE 3apo/ibiiia. PoCT u pa3BuTHe opraHu3Ma. Y poBHHU MPUCTIOCOOTICHUS
opraHu3Ma K U3MEeHSIommMcs ycroBusaM. Ctapennue u cMepTh opranusma. Crnenuduka OHTOTeHe3a Mpu OECTIIOIOM pa3MHOKEHHH.



I[GMOHCTpaHI/I}I Ta6J'II/III, WITIOCTPUPYIOIINX BUAbI OeCII0JIOTO U IOJI0BOT'O Pa3MHOKCHUA, 3M6pI/IOHaJ'IBHOFO 141 HOCT3M6pI/IOHaJIBHOFO
Pa3BUTHA BBICHINX paCTCHHﬁ, CXO0ACTBO 3apozu>1me171 ITIO3BOHOYHEBIX )XMBOTHBIX, CXCM MHUTO3a U MEHo3a.

4. OcHOBBI TeHeTHKH (224)

HcTropust pa3BUTHS T€HETHUKU. 3aKOHOMEPHOCTH HACJIEJOBAaHUS TPU3HAKOB, BhIsIBICHHBIE ['. MeHnaenem. [ mOpuionoruyeckuii MeTo
U3yYEHHUS HACJIECTBEHHOCTH. MOHOTHOPUIHOE CKpeIIMBaHue. 3aKOH JOMUHUPOBaHUA. 3aKOH paciieruienus. [lonHoe u HenomHoe
JOMUHHUPOBAHKE. 3aKOH YUCTOTHI TAMET U €ro IIUTOJOTHYECKOe 000CHOBaHUE. MHOKECTBEHHbIE aJIeNu. AHAU3UPYIOIIEe
cKpemyBaHue. JuruopuaHoe u NoauruOpruHOE CKpEeIMBaHue. 3aKOH HE3aBUCUMOT0 KOMOUHUPOBaHU. DEHOTUI U TEHOTHII.
[{uTonornyecknue OCHOBBI TEHETHUECKUX 3aKOHOB HACJIEIOBAHUS.

['eneTnyeckoe OIIPpCACICHUC I10JIA. I'eneTnueckas CTPYKTYpa I1I0JOBBIX XPOMOCOM. I'omorameTHsbIN 1 FeTepOFaMeTHLIﬁ I10JI.
HaCJIeI[OBaHI/IC IIPU3HAKOB, CLEIUIEHHBIX C IIOJIOM.

XpoMOCOMHas TEOPUS HACIEACTBEHHOCTH. | pynmibl cuensenus reHoB. CueninéHHoe Hacaeq0BaHne Npu3HakoB. 3akoH T. Moprana.
[TostTHOE M HENOJIHOE CUEIUIEHNE TEHOB. | eHETUUeCKHE KapThl XpPOMOCOM.

['eHOTHUII KaK IeJIOCTHAs CUCTeMa. XPOMOCOMHas (siiepHasi) M IMTOIIa3MaTHUEeCKask HacIeACTBEHHOCTh. B3anuMoieiicTBre amiebHbIX
(IoMUHUpPOBaHUE, HETIOJTHOE IOMUHUPOBAHHUE, KOJIOMUHUPOBAHUE M CBEPXJJOMUHUPOBAHNE) U HEAIETbHBIX (KOMILJIEMEHTAPHOCTb,
AMUCTA3 U NOJIMMEPHS) TEHOB B ONPEACIICHUHN IPU3HAKOB. [1neiioTpomnus.

OcHoBHBIE (OPMBI I3BMEHUYUBOCTH. | eHOTHUMHYECKast U3MEHUNBOCTh. MyTanuu. [ 'eHHbIe, XpOMOCOMHBIE U TEHOMHBIE MYTaIllH.
ComaTHnueckue u TeHepaTuBHble MyTauu. [lomyneransHbie U TeTaabHble MyTauuu. [[puarHbl 1 YacTOTa MyTalluid, MyTareHHbIE
(akTOphl. DBOJIIOLIMOHHAS POJIb MyTalUH.

KomOuHaTHBHAS N3MEHYMBOCTh. BO3HUKHOBEHHE pa3IMYHBIX KOMOMHAITUI T€HOB U UX POJIb B CO3/IaHUHU T€HETHICCKOTO
pa3HooOpa3us B Ipejenax Buaa. IBOJIOIMOHHOE 3HaUeHHE KOMOMHATHBHON M3MEHUYMBOCTH. 3aKOH TOMOJIOTHUECKUX PSIOB B
HACJIEJCTBEHHOW N3MEHUYUBOCTH.

denoTUnUUEcKasi, WM MOAU(PUKALIMOHHAS, U3BMEHYUBOCTh. POJIb YCI0BUI BHEUIHEHN Cpe/lbl B pa3BUTUU U MPOSBICHUN TPU3HAKOB U
cBoMcTB. CTaTuCcTUYECKHE 3aKOHOMEPHOCTH MOAU(PUKAIIMOHHON U3MEHYMBOCTHU. Y TIPAaBJICHUE TOMUHUPOBAHUEM.

JemoncTpanus

L MOHCHCﬁ-aHHHHKaHHﬁ, HWIUIIOCTPUPYIOHIUX 3aKOHBI HACJICACTBECHHOCTH, IICPEKPECT XPOMOCOM;
¢ PCE3YyJIbTATOB OIIBITOB, IOKA3bIBAIOIINUX BJINSIHUC YCJIOBI/IfI CpCabl HAa NSMCHYHUBOCTb OPIraHU3MOB,



e repOapHBIX MaTepUAIOB, KOJUIEKIUN, MYJISKEH THOPUIHBIX, TIOJUIIJIOUIHBIX PACTEHUH.

JlabopaTtopHbie padoThI:

Ne 4. 3yueHne n3MEHYMBOCTH Y PACTEHUN U AKUBOTHBIX, IOCTPOCHUE BaPUALIMOHHOIO PsiAa U KPHUBOM.
Ne 5. Uzyuenue denotunon pacrenuii. [Ipakruueckas padbota

Pemenune renernyeckux 3anad.

5. I'eneTruka 4esioBeka (4 4)

Meroabl W3y4YeHUsT HACIEIACTBEHHOCTH uelioBeka. [eHeTmdeckoe pa3zHooOpaszue uenoBeka. ['eHeTwdeckue AaHHBIE O
MPOUCXOKJICHUHN YEJIOBEKAa M YEJIOBEUYECKHUX pacax. XapakKTep HACIEAOBAaHUS NPU3HAKOB Yy 4YeJIOBEKa. ['€HEeTHYEeCKHUE OCHOBBI
310pOBbs. BriusHue cpepl Ha TeHETHUECKOE 3/I0pOBbe uesoBeka. ['enHeTnueckue 0osie3Hu. ['eHOTUN 1 310poBhe yesnoBeka. ['enohoHa
nonyysiiiui. CoOTHOIIEHHE OMOJIOTMYECKOTO M COIMAIbHOTO HacienoBaHus. ColuaibHble MPOOJIEMbl TEHETHUKU. ITUYECKHUE
npoOJieMbl TEHHOW HMH)KEHEepUH. ['eHeTHYecKuil MporHo3 U MEAUKO-TEHETUYECKOE KOHCYJIbTUPOBAHUE, UX MPAKTUUECKOE 3HAUYEHUE,
3a/1a41 U MEPCIICKTUBBI.

JleMOHCTpaIUsi XPOMOCOMHBIX aHOMAJIMI Y€I0BEeKa U UX (DEHOTUITUYECKUE MPOSIBICHUSI.
JlaGoparopHasi pabora Ne 6 - CoctaBieHue pogoCIOBHON

6.3aK0HOMEpPHOCTH KU3HU HA OPraHU3MEHHOM ypoBHe (6 1)

OOMeH BemiecTB M TPEBpAlllCHUs] SHEPTUM — TPHU3HAK  JKUBBIX OpraHu3MoB. Pa3zHooOpasuwe opranusmoB. bakrtepum.
MHuoroobpasue Oakrepuit. Ponb GakTepuii B nmpupoje u Ku3HH yenoBeka. Pactenusi. Kinerku u opranbel pactenuil. PazmHoxeHue.
becnonoe u nmonoBoe pasmMHokeHHe. MHOTO0Opa3ne pacTeHuid, MPUHIUIIBI UX Kiaccudukanuu. ['pudsl. MHOrOOOpasue rpuboB, ux
pOJIb B NPUPOAE W KU3HM 4YenoBeKa. JlnmanHuku. Posb MMIIAWHUKOB B NPUPOAE M KU3HU 4YesnoBeka. KuBorHble. IIpomneccsl
KUBHENICATSIIbHOCTH M WX PETYJSIHS y KXUBOTHBIX. MHOrooOpasue (THIBI, KJIACChl) XUBOTHBIX, UX POJIb B MPHUPOJE M KU3ZHU
yenoBeka. OOmme cBeleHust 00 opraHu3Me 4enoBeka. UepThl CXOJICTBA M Pa3IMYMs YeJoBeKa M KUBOTHBIX. CTpOEHHE OpraHu3Ma
YEJIOBEKA: KJIETKH, TKAaHU, OPTaHbl, CUCTeMbI opraHoB. OCOOEHHOCTH MoBeaeHUs yenoBeka. ColnanbHas cpeia OOMTaHMs YeIOBEKA.

HOPMbBI U KPUTEPUU OLIEHUBAHUM A
OueHuBaHMe YCTHOIO OTBETA YYalIUXCH



OtrmeTka'S'" ctaBurcd B ciiydae:

1. 3HaHus, NOHUMAaHUS, TITyOUHBI YCBOCHUS 00Yy4arOIIUMCs BCero 00bEMa IporpaMMHOT0 MaTepHala.

2. YMeHuUs BBIICIATH TJaBHBIE MOJOXKEHUS B M3yYEHHOM MaTepuase, Ha OCHOBaHMM (PaKTOB M MPUMEPOB 00001LAaTh, J€NaTh
BBIBO/Ibl, YCTAHABIINBATh MEXIPEIMETHBIC U BHYTPUIIPEIMETHBIC CBSA3H, TBOPUECKH IMPUMEHSET MOJIyYCHHbIE 3HAHUSI B HE3HAKOMOMU
CUTYaI1H.

3. OrcyrcTBue OmHMOOK M HEQOUYETOB MPU BOCIPOU3BECHHWU H3YUYEHHOTO MaTepuaia, MpPU YCTHBIX OTBETaX YCTpaHEHHE
OTJICIIbHBIX HETOUHOCTEH C TIOMOIIBIO TOTOTHUTENBHBIX BOMPOCOB YUHUTENS, COOIIOIEHNE KYIbTYyphl YCTHON peun.

Ormerka''4":

1. 3raHue Bcero U3y4yeHHOTO IPOrpaMMHOI0 MaTeprara.

2. YMeHu#l BbIIENATH TJIaBHBIEC MOJIOKEHHUSI B U3yYEHHOM MaTepualie, Ha OCHOBaHMHM ()aKTOB U IMPUMEPOB 0000IIaTh, J€sIaTh
BBIBO/Ibl, YCTAHABIIMBATh BHYTPUIIPEIMETHBIE CBSI3U, IPUMEHATH OTYUCHHbIC 3HAHUS HA IPAKTUKE.

3. He3nauurenbsHble (HErpyObie) OMMOKN U HEAOUYETHI IPU BOCIPOU3BEEHUN U3YUYEHHOTIO MaTepHalia, COONI0AEHNE OCHOBHBIX
paBUi KyJbTYpbl YCTHOU PEYH.

Ot1merka 3" (YpoBeHb NpeACTABICHUN, COYETAIOMIUXCH C 3JIEMEHTAMM HAYYHbIX NOHATHI):

1. 3Hanue U ycBOEHHME Marepuajia Ha YpPOBHE MUHUMAJbHBIX TpeOOBaHUU MPOrpaMMBbI, 3aTPYJHEHHUE MPHU CAMOCTOSTEIHHOM
BOCTPOM3BEEHIH, HEOOXOIUMOCTh HE3HAYUTENIbHOM MOMOILM MPEnoiaBaTessl.

2. YMeHue paboTaTh Ha ypOBHE BOCIIPOM3BEICHUS, 3aTPYIHEHUS IPU OTBETaX HA BUIOU3MEHEHHBIE BOIIPOCHI.

3. Hammume rpyOoii ommOKH, HECKOJbKHX HErpyObIX IpH BOCHPOM3BEACHUH H3YyUYEHHOTO MaTepuana, HE3HauuTeIbHOE
HECOOJI0/IEHHE OCHOBHBIX MPAaBUI KYJIBTYPbl YCTHOU PEYH.

Ormerka'2":

1. 3HaHKMe W ycBOEHME MaTepualia Ha YpPOBHE HM)KE MUHUMAJIBHBIX TPEOOBAHMI MPOrpamMMbl, OTIEIbHBIE MPENCTaBICHUS 00
U3YYEHHOM MaTepuare.

2. OrcyTcTBHE yMEHMH paboTaTh Ha yPOBHE BOCIIPOU3BEACHNUS, 3aTPYAHEHH IPU OTBETAX HA CTAHAAPTHBIE BOMPOCHI.

3. Hanmume HECKOJNBKMX TPyOBIX OMIMOOK, OOJIBIIOTO YHCIIAa HErpyObIX TMPU BOCHPOW3BEICHWM W3YYCHHOTO Marepuala,
3HAYUTEIbHOE HECOOIIOIEHUE OCHOBHBIX MPABUJ KYJIbTYPhl YCTHON peyH.

OueHka BbITOJHEHHS MPAKTHYECKHUX (J1a00paTOPHBIX) padoT.



OtrmMmerka'S'" ctaBuTC, €CJIN YYEHUK:

1. mpaBUJIBHO OIPEEIIII LIENIb ONbITA;

2. BBINOJHUJI pabOTy B IOJHOM OOBEME C COOJIIOJIEHMEM HEOOXOIUMOM MOCIEN0BATENIbHOCTH MPOBEACHUS OIBITOB U
W3MEPEHNM;

3. caMOCTOSITENIbHO M PaIlMOHAIBHO BhIOpaT M MOATOTOBHII JJISL OMbITA HEOOXOAUMOE OO0OpYIOBaHHE, BCE OMBITHI MPOBEN B
YCIIOBHSX U PEKHUMax, 00€CIEUNBAIOIINX OJYYEHHE PE3YIbTAaTOB M BBIBOJOB C HAMOOJBIIEH TOYHOCTBIO;

4. Hay4HO TPaMOTHO, JOTHYHO OMHcad HaOmoaeHUs U cHOpMYIHpOBal BBIBOABI W3 OMbITa. B mpencTtaBieHHOM OTdeTe
IPABWJIBHO U aKKYpPaTHO BBIIIOJIHUWII BCE 3aIlMCH, TaOINIIbI, PUCYHKH, TpaUKH, BBIYUCICHUS U CIEJIall BBIBOJBL;

5. mposBIIsET OPraHU3aLMOHHO-TPYIOBbIE YMEHUS (HOJAECPKHUBAET YUCTOTY pabodyero Mecra U MOpsioK Ha CTOJIe, SKOHOMHO
UCIOJIB3YET PACXOAHbIE MAaTEPUAIIbI).

6. SKCIEPUMEHT OCYIIECTBISIET MO IUIaHy C YYE€TOM TEXHUKH O€30IaCHOCTM W MpaBwyl paboOThl € MarepuajlaMu U
000py/1I0BaHUEM.

Ot1merka 4" cTaBUTCH, €C/IM YYEHUK BbINOJHHU TpeOOBaHMA K oleHKe "'S", Ho:

1. OIBIT IPOBOJINI B YCIOBUSAX, HE 0OECIIEUMBAIOIIMX TOCTATOYHON TOYHOCTH U3MEPEHUM;

2. Uiy OBLIO JOMYIIEHO JIBa-TPU HEJ0YETa;

3. i He OoJiee OJIHOM HerpyOoi OMMOKY U OJHOTO HEJ0YETa,

4. WM SKCIIEPUMEHT IIPOBEJIEH HE MOJIHOCTHIO;

5. Wy B ONMCaHUU HAOJIOIEHUI U3 OIBITA JOMYCTHII HETOYHOCTH, BBIBOJbI CZEJIal HEMIOJIHBIE.

Ormerka 3" cTaBUTCH, €CJIM YYCHUK:

l. mpaBUJIBHO OMNpEAEeNHSl LEedb OMNbITa; PabOTy BBINOJHSAET MNPaBUIBHO HE MEHEE YeM HAIMOJOBHHY, OJHAKO OO0BEM
BBINIOJIHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYyUYUTh MPABUIIbHBIE PE3YJIbTAThl U BBIBOJBI IO OCHOBHBIM, TPUHIMIUAIBHO Ba’KHBIM
3aja4am paboTHI;

2. wim nooop 06opynoBaHusl, 0OBEKTOB, MATEPUAJIOB, a TAK)KE pabOTHI 10 HAYaTy OMbITa IPOBEII C TIOMOIIBIO YIUTEIS; WU B
X0/I€ MPOBEACHUS OMbITA M U3MEPEHUI ObUTH JOMYIIEHb! OLTUOKHN B OMMCAaHUH HA0MI0AeHUN, (POPMYITMPOBAHUN BHIBOJIOB;

3. OTBIT NPOBOJMJICS B HEPALIMOHAIBHBIX YCIOBHSX, YTO MPUBEJIO K MOIYYCHHUIO PE3YJIbTaTOB C OOJbIIEH NOTrPEIIHOCTHIO; U B
oTuére ObUIM JOMYUIEHBI B OOLIEH CIOKHOCTU HE 0oJiee IByX OIIMOOK (B 3aMUCAX €IMHULL, U3MEPEHUSX, B BIYUCICHUSX, TpaduKax,
TabnuIax, cxemax, u T.J.) HE IPUHLMIHAIIBHOTO JUIsl TaHHOM pa0O0Thl XapaKTepa, HO MOBJIMSABIINX HA PE3YJIbTAT BHIITOJIHECHHUS;



4. nomyckaet rpyoyro OommOKy B X0Ji€ SKCIiepuMeHTa (B 00bsICHEHUH, B OpopMIIeHUH pabOThl, B COOJIIOJICHUN MPABUI TEXHUKHU
0e30MacHOCTH MPpHU padoTe ¢ MaTepuaIaMu U 000pyA0BaHUEM ), KOTOPAsi HCIPABIIAETCS 1O TPEOOBAHUIO YUUTES.

Otmertka "2" cTaBUTCH, €CJIM YYCHUK:

1. He ompenenus CaMOCTOSITENBHO 11€JIb OMbITA; BBHITOJIHWI PabOTy HE MOJTHOCTHIO, HE MOATOTOBWI HYXKHOE 000pYyJI0BaHUE U
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISIET CAETATh MPABUIBHBIX BHIBOJIOB;

2. WM OIBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOIIOACHHSI TPOU3BOINIINCH HETIPABUIIBHO;

3. wu B XoJie paboThl U B OTUETE OOHAPYKUITUCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUEHHbIE B TPEOOBaHUAX K OLleHKe "3";

4. nomyckaet nBe (1 Oosee) rpyObie OMIMOKKA B XOJ€ AKCIEPUMEHTA, B 00bsICHEHUH, B 0(OpMIIeHUH pabOThI, B COOJIIOICHUU
IPaBWJI TEXHUKU 0€30IIaCHOCTHU MpHU paboTe ¢ BeUleCcTBaMH U 000PYJOBaHUEM, KOTOPbIE HE MOKET UCIIPaBUTh JaXke M0 TPeOOBaHUIO
YUUTEIIS.

OueHka caMOCTOSATEIbHBIX MUCbMEHHBIX H KOHTPOJILHBIX PadoT.

Ot1merka "S" craBuTCH, €CJIM YYCHUK:
1. BeIMOSTHUT paboTy 6€3 OITMOOK U HEJJOUETOB;
2. nomycTuia He 0osee OJJHOroO Hel0YeTa.

OtrmMmeTka ""4" cTaBuTCs, €CJIM YUEHHK BbINOJHUI PadoTy MOJHOCTHIO, HO I0IYCTHJI B HEl:
1. He Gostee oHOM HErpyOOit OMMOKU U OJTHOTO HEJAO0UECTA,
2. nim He 0oJiee IBYX HEJIOYETOB.

Ot1mertka 3" cTaBUTCH, €CJIM YYE€HHK MPABUJIBHO BbITIOJHHUJI He MeHee 2/3 padoThl WJIH JOIMYCTHII:

. He 0oJiee IBYX IpyObIX OIIMOOK;
. WM He OoJiee OAHOU rpy0oil U OAHON HErpyOOil OIIMOKM U OJTHOTO HEA0YETa;
. WM He OoJiee IBYX-TpeX HErpyObIX OIIMOOK;
. UJIK OJTHOM HEeTPpyOOii OITMOKU U TPEX HEJ0UETOB;

whn B~ W N =

. WJIW TIPYA OTCYTCTBHH OITUOOK, HO TIPY HAJIMYUU YETHIPEX-TIATH HEJIOUYETOB.
OtMmeTka "2" cTaBUTCH, €CJIM YYEHHUK: |. TOMyCTHI YUCIIO OMMOOK ¥ HEAOUYETOB MPEBOCXOSINEE HOPMY, ITPH KOTOPOM MOKET
OBITH BBICTaBJIEHA OIIeHKA "3"; 2. WK €CIIM IPaBUIIHLHO BBITIOJTHII MEHEE MTOJIOBUHBI Pa0OTHI.
OueHka BbITOJHEHUS TECTOBBIX 3aJaHUI.
OTtMeTKa «5»: yJaluiics BeIMOIHUI TecTOBbIe 3aaanus Ha 91 — 100%.



OtMeTKa «4»: yJaliuiics BBIMOJHUI TecTOBbIe 3aaanus Ha 71 — 90%.
OtMeTKa «3»: yJaluiics BBIMOJHUI TeCTOBbIE 3a1anus Ha 51 — 70%.
OTMeTKa «2»: yJaluiics BBIOJHUI TECTOBBIE 3a/IaHKs MeHee ueM Ha 51%.



KaHeHI[apHO — TCMATHUYCCKOC IIJNIAHUPOBAHUC

Ne | Jlara Paznensl, Tembl, ypoku. Harnsoaeie u npaktaueckue | JlabopatopHbie [Lnanupyembie 3ananue Ha IOM.
n/n METOJIBI. " pe3yJIbTaThl
IIPAKTUYECKUE OCBOEHUS
3aHATHSA. MaTepuaia
1. BBenenue (64.)
1. 2.09 | Kparkas ucropus pa3BuTHUs IToptpeTs! yuéHbIx- buonorus, &u3Hs, W3yuuTs § 1., Tabauna
1) ouosorum. OHOJI0rOB U KJ1accudeckast OMoIorus, « UcTtopus pa3Butus
€CTECTBOUCIIBITATENEH, bu3uKo-xuMHUecKast OMONIorus. | OUOIOTUM
TAOJIHIIBI U CXEMBI.
2. 6.09 | Meroxs! uccien0BaHuS B Cxema «OCHOBHBIE 3TaIlbl Hayunblii akr, Hay4HBbIH W3yuurs § 2,
2 ouosorum. Hay4yHOT'0 MCCIIEI0BAHUSY, METO/]I, METO/Ibl OMOJIOTMYECKHUX | BBIMOJIHUTH OAHO U3
pUOOPBI U CXEMBI JUIS HayK: OIIMCATEIIbHBIM, 3azaHui Ha ctTp. 12.
OMOJOTrUYECKUX CPaBHUTEIbHBIM,
HCCJIEIOBAHUN. HUCTOPUYECKUH,
AKCIEPUMEHTAIBHBII.
3. 12.09 | Ponb OGMONOTMH B COBPEMEHHOM Jloknanel Ha cTp. 8
(3) o011ecTBe
4, 13.09 | CymrHOCTb JKU3HU M CBOMCTBA Tabnuue! o oo1eit JKn3Hb, CBOMCTBA KU3HU, N3yuurs § 3.
4) KHUBOTO. ouosorumy, OTKpBITasi CHCTEMA,
WJUTIOCTPUPYIOLIHE Ouosiornyeckas cucrema.
HEKOTOPBIE CBOMCTBA
KHUBOTO.
5. 19.09 | YpoBHHM opraHu3aIiu KUBOH TaOnuis! U cxemsl, YpoBHU OpraHu3ayu )KUBOU WN3yuuts § 4, oTBETUTH
(5) MaTEPHUH. WJUTIOCTPUPYIOLINE YPOBHU IIPUPOJIBL: MOJIEKYJISPHBIN, Ha BoIpockl Ha cTp. 20.
OpraHM3aIiK )KUBOTO Ha KJIETOYHBIN, OpraHU3MEHHBIH,
3emiie, TaOJIUIIBI C MOMYJISIIMOHHO-BHUIOBOM,
M300paKEHUEM Pa3ITUYHbIX HKOCUCTEMHBIH, OMoCchepHBIH.
OHMOTeO01IeHO30B.
6. 20.09 | O6mrast 6uosorus — HayKa 00 TaOnuIel ¥ CXEMBIL, MeTobI nccaeI0BaHu, N3yunuts «Kpatkoe
(6) M3y4eHUH 001IeOMOIOTHYECKUX | WIITIOCTPUPYIOIINE METO IbI CBOICTBaA JKUBOT'O, YPOBHH COJIEp/KaHUE TIIaBbD».

3aKOHOMEPHOCTEM KUBOU
npupoabl. B3auMocBs3b
OpraHu3MoB.(0000IarOIINiA

YPOK)

OHMOJIOrMYECKON HAYKH,
CBOMCTBA UBOT'0, YPOBHU
OpraHU3aINU KUBOU
MaTepuu, NOPTPETHI

opraHusanuu JKHBOM MaTCpurn.




Y4EHBIX-
€CTECTBOUCIIBITATENECH 1
OMOJIOTOB.

2. OcHOBBI HUTOJIOTHH (254.)

7. 26.09 | Meroas! nuronoruu. Knerounas | TaOmuupl, Knerka, npronorus, ocHoBHbele | Jlokimaasl « MeToanl
1) Teopus. WUTFOCTPHUPYIOIINE MTOJIOXKEHUS KIICTOYHOU TEOPHH. | ITUTOJIOTHI
MHOrooOpasue 1 eJUHCTBO
KJIETOK, TaOJIHUIIbI C
n300pakeHrneM npudopoB,
HCIOJIb3YEMBIX B
LU TOJIOTHICCKHUX
HCCIICIOBAHUSX.
8 27.09 | CoBpeMeHHast KJICTOYHAS Tabmuiel, Kinerka, uurosnorus, ocHoBHbie | M3yuuTs § 5, OTBETUTH
2 Teopus WUTIOCTPUPYIOLITHE MTOJIOXKEHUS KIICTOYHOM TEOPHH. | Ha BOIPOCHI Ha CTp. 25.
MHOT000pa3ue u eINHCTBO
KJIETOK
9 3.10 | Xumuueckuil cocTaB KIETKH. Tabmuie «BemecTsa, Makpo3JIeMEHTHI, N3yuuTts § 6,
3) BXO/IAIINE B COCTAB KUBBIX MHUKPO3JIEMEHTBHI, MOJTOTOBUTH OTBETHI Ha
OpPraHHU3MOBY, YIIBTPaMHUKPO-3JIEMEHTHI BOTIPOCHI Ha cTp. 28-29.
10 |4.10 | Boxau e€ poib B «CTpOoeHHnEe MOJIEKYIIbI Jumonb, BOOPOIHBIE CBSI3H, N3yuuts § 7, OTBETUTH
4) KU3HEJEATSIIbHOCTH KJIETKHU. BOJIBI» ruIpopuIbHbIE U Ha BOIIPOCHI Ha cTp. 31.
ruipopoOHbIE BeliecTBa
11 | 10.10 | MunepanbHbIE BEIIeCTBA K UX nepuondeckas Tabnuia Heoprannueckue HOHBI, N3yunts § 8.
5) POJIb B JKU3HEAECATEILHOCTH XUMHYECKUX IJIEMEHTOB. OydepHas cuctema
KJICTKH.
12 17.10 | YrneBoasl. X poib B Tabnuue! 1o o01eit YrneBopl, MOHOCaAXapHbl, N3yuuts § 9, oTBETUTH
(6) KHU3ZHEICATCIIEHOCTH KIICTKH. OWOoJIOTHH, TIOJTACaXapHUIbI, Ha BOTIPOCHI Ha cTp. 37.
WJUTIOCTPUPYIOLLINE MOHOTIOJIUMEPHI,
CTpoeHue U PyHKIIMH MOHO- OMOTIOIMMEDHI.

" 11oJIMCaxapnuaoB.




13 | 18.10 | JIumuasr. VX poiss B Tabmuipl ¢ H300paKeHUEM Jlutmuer, Bocka, pocdonunuasr | U3yuuts § 10.
(7) KHU3HEJCATCIILHOCTH KIICTKH. CTpoeHwUs, PYHKIINH,
MECTOIIOJIOKEHUS B
OpraHu3Me HEKOTOPBIX
JIUIUAOB.
14 | 24.10 | CtpoeHue GEIKOB. TaGnuiie! o oOIIeH benku, mpoTerHbI, IPOTECU/IHI, N3yuuts § 11, cp. 40-
(8). OHOJIOTHH, IENTHI, IENTUIHAS CBA3b, 43.
WLTIOCTPUPYIOIINE MIPOCTHIE U CIIOKHBIEC OETIKH;
CTPOCHHE MOJICKYJ OCIIKOB. HepBUYHAs], BTOPUYHAS,
TPETUYHAsI M YSTBEPTHYHAS
CTPYKTYpPBI OCIIKOB,
JICHATYpaIHsL.
15 | 25.10 | ®dyHkuuu 6enKoB Nzyuuts § 11, cTp. 43-
9) 47.
16 | 7.11 | HyknenHOBbIE KUCIIOTHI M UX CrpykTypHas 00bEMHas HyknenHoBas KucioTa, W3yuuts § 12, oTBETHTH
(10) pOIIb B KU3HEACATEIBHOCTH moaens JIHK, tabmuibr HYKJIEOTHU/I, Ha BOIIPOCHI Ha CTp. 52-
KJICTKH. «CTpoeHue MOJIEKYJIb JI€30KCUPUOOHYKIICHHOBASI 53.
JHK», «Y nBoeHue KHCJI0Ta, a30TUCTHIC N3yuuts § 13, oTBETUTH
Mmonekyisl JTHK». OCHOBaHMS: aJICHUH, T'yaHUH, Ha BOIIPOCHI Ha CTp. 54.
IIUTO3WH, TUMHH, YPaIlWI,
tpa"cnoptHas PHK,
uHpopmannonnas PHK,
pubocomuas PHK.
17 | 811 | AT® u apyrue opranuveckue Tabnua ¢ nzobpaxeHuem Anenosunrpugocdat (ATD), W3yuuts § 13, oTBETUTH
(112) COEIUHEHMS KIIETKH. ctpoenus ATO. aneHosuHudpochar (ALD), Ha BOIIPOCHI Ha cTp. 54.
aneHo3nHMoHopocpat (AMD),
MaKpO3pruyeckast CBA3b.
18 | 14.11 | roroBoe MOBTOpEHHUE IO TEME N3yuuth kpatkoe
(12) « XuMHYecKasi OpraHu3anus coJiepKaHue TIaBbl
KIICTKH
19 | 15.11 | Crpoenue kietku. Kinerounas TaGmuirer, Jlabopatopras | LlurommazmaTtiaeckas Wzyauts § 14., puc. 22-
(13) MemOpaHa. Sapo. WJUTIOCTPUPYIOLIHE pabora 1 MeMOpaHa, SHIOLUTO3, 24, odpopMuTh
JlaGoparopHas pabdota 1 CTpoeHHe dykapuoTuueckor | «HaOmtoneHue | SK30LMTO3, SIAPO, XPOMATHH, 1abopaTopHyto paboTy
«HabmoaeHue ninazmomnusa u KJIETKH, pa30opHas MOIE€Tb | IUIA3MOJIM3a M | SAJAPBIIIKH, KapHuoIia3ma,
JeTIIIa3MOJIH3a B KJIETKaX «CtpoeHne JIeTIa3MOJTN3a | KAPUOTHIT, XPOMOCOMBEI,




SMHUIEPMUCA JTYKa». 9YKapHUOTHYECKOM KIETKH», | B KIETKaX rOMOJIOTHYHBIE XPOMOCOMBI,
nabopaTopHoe MMJEpMuUca JUIUIOUTHBIE U TallJIOUuHbIE
obopymoBaHue st TyKay. HA0OPBI XPOMOCOM.
IIPOBEIECHUS JIAOOPATOPHOU
paboTHL.
20 | 21.11 | Crpoenue knetku. [luromnasma. | TaOauIbl, CXeMbI, MOJICIIH, [{uTomra3zma, ruajoriasma, N3yuuts § 15,16, 17
(14) Knerounblie BKIIIOYECHUS. WLTIOCTPUPYIOIINE KJICTOYHBIA HEHTP, UEHTPUOIH, | IPOJOJIKHUTD
OpPraHOU/IbI KIETKH. CTPOEHHUE LIUTOIIa3MBbl U prOOCOMBI, BAKYOJIM PACTEHUH, | 3arloJIHEHHE TaOIUIIbI
OpPraHOMUJOB KIIETKH, MUKpPOTpPYOOUKH, «Ctpoenue u GyHKIUN
MHUKPOCKOIIBI, MHUKPO(pUIaMEHTbI OpPTraHOUJOB KIICTKH.
MHUKPOITPENapaThl. DHJOIUIa3MaTHYeCKas CETh
(rmaakas, mepoxosarasi),
KOMILIEKC | 0JTb KM, TH30COMBI,
BaKyOJIM pacTeHUil, cocTaB
KJIETOYHOTO COKA, KJICTOYHbIE
BKJIIOYEHUS. MUTOXOHpUH,
TUTACTH/IbI, THJIAKOHIbI, TPAHBI,
XJIOPOILIACTHI, CTPOMA,
OpTaHOMIBI JBMKEHUS
21 | 22.11 | CxoncTBa v pa3nuysi B Tabmuis! o od1ei Me3zocoma, a3po0Osbl, aHa’poosl, | M3yunts § 18, orBeTUTH
(15) CTPOEHUH IYKApUOTUYECKHUX U ouosorumy, CIOPBI, MJIa3MHJA. Ha BOIIPOCHI Ha CTp. 75.
MPOKAPHOTHYECKUX KIIETOK. WLTIOCTPUPYIOIINE
CTPOEHHUE PACTUTENIbHOM,
YKUBOTHOM, TPUOHON KJIETKH,
MO/1eJTb-aNTITUKALHS
«CTpOCHHE KICTKNY.
22 | 28.11 | JIaboparopHas pabota 2 MuKpoCKoOIBI, JlaGopatopHast | OCHOBHBIE TOHATHUS TEMbI [TosTopuTs § 14-18,
(16) «CTpoeHue SyKapuOTHIECKUX H | MEKpPOTIpenapaThl, BIakHble | paboTa 2 CampoTtpodsbl, mapa3uTsl, opopMUTH
MPOKAPUOTHYECKHUX KIETOK. Ipernaparsl paCTUTEIbHBIX «Ctpoenue CUMOMOHTBI, TU(BI 1abopaTopHyO paboTy.
KIIETOK. JYKapHOTHYEC-
KUX U
MIPOKAPHOTH-
YEeCKUX
KIICTOKY.
23 | 29.11 | JlaboparopHast pabota 3 TaGnuel o oOuien JlaGopatopHast | OCHOBHBIE MOHSTHS TEMbI




7)

« HaGnromenue 3a IBMOKCHHUEM
IUTOIJIA3MBI B PACTUTEIIbHBIX
KIeTKax»CXO0/ICTBA U PA3IHYUS
B CTPOCHUH KJIETOK PACTECHUH,
KUBOTHBIX U TPHOOB.

OHOJIOrHH,
WUTFOCTPHUPYIOIINE
CTPOEHUE PACTUTEIBHOM,
YKUBOTHOM, TPUOHON KJIETKH,
MO/IEJTb-alTUIUKALTAS
«CTpOCHHE KICTKN.

pabora 3
« HaOmmronenue
3a JIBIKEHHEM
[IATOILIa3MbI B
pacTUTETBHBIX
KJIETKaX)

CanpoTtpodsbl, mapa3ursl,
CUMOHUOHTBI, TU(BI

N3yuuts § 19, oTBETUTH
Ha BOIMPOCHI Ha cTp. 78.
oopMuTh
nabopaTopHyIO paboTy

24 | 512 | Heknerounbie (hOPMbI KH3HH. Tabnuie! ¢ n300pakxeHneM Bupyc, kancua, 6akrepuodar. | U3yuuts § 20, OTBETUTH
(18) Bupycer u 6akrepuodarmu. BHPYCOB M OakTeprodaros, Ha BOIIPOCHI Ha cTp. 81.
HAyYHO-TIONYJISIpHAs
JUTEpaTypa O BUpycax.
25 |6.12 | CtpoeHue KJICTKH. Tabmuisl, Knerka — nenoctHas N3yuuts «KpaTkoe
(19) (o6o0mIaromuii ypok). WUTIOCTPUPYIOIIHE AJIeMEHTapHas )KUBask CUCTEMA, | COJIepKaHUE TJIaBbI»,
CTPOEHUE KJIETKH U €€ UTOINIa3MaTHYecKas noBToputh § 14, 18, 19.
OpPraHoHI0B, 000PYIOBaHUE MeMOpaHa, siIpo, [UTOIIa3Ma,
TS Ta00PAaTOPHOU pabOTHI. OpraHOUIbI HEMEMOpaHHBIC
(KJI€TOYHBIH IIEHTP, pPUOOCOMBI),
onnomemOpanusie (OI1C,
BaKyOJIH, JIN30COMBI, armapar
I'onbaxku), nBymeMOpaHHbIe
(TIacTUIBI © MUTOXOHJIPHUH).
26 | 12.12 | O6men BemmecTs u SHEPrUy B Tabmuiel, I'omeocras, muacTuueckui N3yuuts § 21, OTBETUTH
(20) KJIETKE. WUTIOCTPUPYIOIIHNE CTAANU 00MeH, PHepreTuyecKkuii OOMeH, | Ha BOIIPOCHI HA CTp. 83.
OHEPreTHYEeCKOro oOMeHa. MeTabonn3M, pepMeHT.
27 | 13.12 | DHepreTuueckuii OOMEH B CxeMbl SHEPreTHIecKOoro W3yuuts § 22, 0TBETUTH
(21) KJIETKE. oOMeHa, TpEX ero 3Taros. Ha BOTIPOCHI Ha cTp. 87.
28 19.12 | TTuranue KIETKH. Tabmuisl, IToaroToBUTENLHBIN dTAll Nzyuuts § 23-25,
(22) WJUTFOCTPUPYIOIITHE (pochopumupoBanue); 3aIOJTHUTH TAOIHUITY «

pa3IUYHbIE CIIOCOObI
MTATaHUS KICTOK U
OpPTraHU3MOB; TaOJIHIIBI C
M300pakKeHUEM 3ETEHBIX
pacTeHuii, GakTepui,
OJTHOKJICTOYHBIX H
MHOTOKJIETOYHBIX

OECKUCIOPOIHBIN dTall
(TMKONIN3, CHUPTOBOE
OpoKeHHe); TTOTHOE
KHCJIOPOJIHOE pacIICIUICHHE,
WM KJIETOYHOE JIbIXaHHUE.
CaetoBas u TeMHOBas ¢aza
¢dorocunTesa, porocucrema I,

INUTAHUEC KIICTKU»




JKUBOTHBIX, PACTCHUI
CUMOMOHTOB U IIapa3UTOB.
Tabnuipl,
WUTIOCTPUPYIOILNE
¢dorocunTes, repdbapHbIe
9K3EMIUISIPBl PACTECHUH.

dorocuctema II.

29 | 20.12 | I'enernueckuii Ko, Tabmuma «Ctpoenune JJTHK», I'eneTnueckuii Ko, KOIOH, N3yauts § 26
(23) Tpanckpunuus. Tpancnauus. MO/IeTIb-aNIUTMKALIUSA CUHTE3 AHTHKOJIOH, TPAHCKPUIILIUS,
oenka. Tabmuma «CtpoeHue MIPOMOTOP, TEPMUHATOP,
JHK», Moaens-anmminKaims TPaHCIISAIUsA, CTON-KOJIOH,
cUHTE3 OeKa. MOJINCOMA.
30 | 26.12 | Perynsiuus TpPaHCKPHIILIUU Tabnuie! U cxeMmsl, OmnepoH, CTPYKTYpPHBIE T€HBI, N3yuuts § 27, OTBETUTH
(24) TPAHCIISIUU B KIIETKE. WJUTFOCTPUPYIOIIUE CUHTES omepaTop, perpeccop. Ha BOIpockl Ha cTp. 105.
Oernka, CTpYKTypy ONepoHa U
ero pabory.
31 | 27.12 | B3auMOCB#3b CTPOCHUS U Nzyuuth «Kpatkoe
(25) KHU3HEJCATCIILHOCTH KJICTOK. COJIEpKaHUE TIIaBbIY.
(o6o0mIaromumii ypok)
3. Pa3MHOKeHHe 1 MHAMBUIYAJbHOE Pa3BUTHE OPraHu3MoB (74.)
32 JKU3HEeHHEBIN TUKI KIETKH. Mogens [IHK, TaGnuirsr JKn3HEHHBIN UK KISTKH, N3yunTs § 28,
1) «OKW3HEHHBIN IUKII MUTOTUYECKUH IIUKJ, allONTO3, | HOBTOPUTH YyUEeOHBIN
KIIETKWUY», «Y IBOCHUE uHTepdasza, MPECUHTETUYECKUN | MaTepuai 0 XpOMOCOMax
Mounekyisl JIHK», monens- IIEPUOJI, TOCTCUHTETUYEC-KUI u Kapuorune u3 § 14
anmiukanus «Jlenenne MEePUOJI, PETUIMKALIUS. (ctp. 59-60).
KIICTKI.
33 MHuTO3 1 aMHUTO3. Mogens JIHK, Tabnmna, Kapuokunes, muTokuHes, N3yuuts § 29, oTBETUTH
(2 WUTIIOCTpUpYIoLIast pa3sl BEPETEHO JIETICHUS], aMUTO3. Ha Bompockl Ha cTp. 113.
MHUTO03a, MOJIEITb-
anmukanus «Jlenenue
KIICTKI».
34 ITpoBepounas pabora MTOBTOpPEHUE
3) «buonoruueckoe 3HaYCHHE
MHUTO32)
35 Meiios. Tabnuisl, Meii03, KOHBIOT AU, N3yuurts § 30.
4) WUTFOCTPUPYIOIIHE CTaIHH KPOCCHHTOBED.

MHUTO3a.




36 @DopMBbI pa3MHOKEHUS TaGnurel, becnonoe u BeretaTuBHOE Nzyuants § 31-33,
(5) opranusMoB. becnosnoe WUTIOCTPUPYIOILNE pasMHOXkeHue. ['ameTsl, OTBETUTH Ha BOIIPOCHI HA
pasmHoxeHue. [lonosoe Oecronoe pa3sMHOXKEHHE, repMadpoIuThl, KOHBIOTALUS, ctp. 118.,cTp. 124.
pasmHOXeHue. PazButue KOMHATHBbIE PACTEHHUS, KOIYJISILIUSA, SIMYHUKHY, 3a1noJHUTh TaOIHUILY
MOJIOBBIX KJIETOK. ¢dotorpaduu pacTeHui. CEMEHHHUKH. « ©opMbl
["ameTorenes, oorexes, Pa3sMHOXKEHUS»
CIIepMaToOreHes,
HalpaBUTEJIbHbIE TEIbIIA.
37 O110/10TBOpPEHHE. Tabnupl, Ormo10TBOpEHHE, 3UTOTA, NzyuuTts § 34,
(6) WLTIOCTPUPYIOILKE ITPOLIECC 3apOIbIIIEBbIM MEIIOK, IBOIHOE | 03HAKOMHUTHCS CO
OIJIOZIOTBOPEHHUS Y OILJIOJIOTBOPEHUE [IBETKOBBIX cTaThéil 0
KHUBOTHBIX, JBOHHOIO pacTeHuii, MaKpOCIOpSI, napTeHoresese (crp.
OILJIOIOTBOPEHUS Y IBUTBLIEBOE 3¢pHO, Meracropbl | 128).
LIBETKOBBIX PaCTEHUH,
MO/IENIN IIBETKOB
MOKPBITOCEMEHHBIX
pacTeHuii, repbapHble
9K3EMIUISIPBI IBETYIIHUX
pacTeHui.
38 OHTOreHe3 — UHIUBUIyaIbHOE Tabmuisl, OHToOreHe3, TUIILI OHTOTCHE3A, Wzyuurs § 35-37,
(7) pa3BUTHE OpraHU3Ma. WLTIOCTPUPYIOIINE TaJINY OHTOTEHE3a, UX 3aIOJIHUTH TaOJIHILY
WuauBuyanbHOE pa3BUTHE. OCHOBHBIE CTa/IUU ocobeHHOoCTH, MeTaMop(}o3, « OHTOTEHE3»
OMOpHUOHANBHBIN EPUOI. OHTOTE€HEe3a, PSIMOE U IIJIALEHTA.
[TocTaMOpHOHANBHBIN EPUO]. | HETIPSIMOE PAa3BUTHE Y Mopymna, 6nacryna,
YKUBOTHBIX, MOJICJTb- Onacrorienb, racTpyia,
anmukanus «PasMHoxeHne Helpyna, sKToJiepMa,
Y Pa3BUTHUE XOPJIOBBIX). PHTO/IEPMA, Me30JIepMa,
SMOpHOHAJIbHAS MHYKIIUS.
ITepuonsr
OCTAMOPHOHAIEHOTO
pa3BUTHSI: FOBEHUJIHHBIH,
nyOepTaTHBIN, CTapeHue;
psIMOE U HETIPSIMOE Pa3BHUTHE.
4. OcHOBBI reHeTHKH (224.)
39 Hcropus pa3BUTHS T€HETUKH. Tabnuiel, ['uGpunonaoruyeckuii MeTos, N3yuuts § 38, oTBETUTH

(1)

['ubpuonorndeckuii METOI.

WUTIOCTPUPYIOIINE OMBITHI

CKpCIIMBAHUEC, YUCTBIC IMHUU.

Ha BOIIPOCHI Ha CcTp. 142.




I'. Menpnens; nopTpersl
Y4EHBIX-TEHETUKOB.

40 3aKOHOMEPHOCTH Tabnuua «MoHorudpuaHoe AnenpHble T€Hbl, TOMO3UroThl, | 3yuuts § 39.
2 HacyenoBaHus. MOHOTHOPUAHOE | CKPELIUBAHUE); MOIEIIb- reTePO3UTOThl, JOMUHAHTHBIE U
CKpelIMBaHUE. AnTUIMKaus «3aKOHBI pelLeCcCUBHbBIC TPU3HAKH,
Menaens». 3aKOHBI: €IMHO00pa3us,
pacCHICTUICHHs], YUCTOTHI TaMET.
41 MHOXeCcTBEHHBIE aJIJIeIIH. TabmuIel, CXEMBI, MHOXECTBEHHBIH aJlJICIIM3M, N3yuuts § 40, OTBETUTH
3) AHanu3upyoliee CKpeluMBaHue. | WUTIOCTPUPYIOITUE KOJIOMMHUPOBAHHUE, HETIOJHOE Ha BOIIPOCHI Ha cTp. 149.
MPOSIBJICHUE HACJIEI0BAHUS JIOMUHUPOBAHHUE,
MHOECTBEHHBIX aJIJICJICH. CBEPXJIOMUHUPOBAHUE,
dbeHoTuUIl, TeHOTHI,
aHATM3UPYIOIIEE CKPEIIUBaHUE,
reHo(OH T BHJIA.
42 [IpakTuueckas padbora Tabmuua «MoHorudpuaHOe AdnnenbHbIe TeHbl, ToMo3uroTel, | [ToBroputs § 38-40,
4) «PelieHne reHeTUYECKHX 3a/1a4 | CKpPEIIUBaHUE» reTePO3UTrOThl, JOMUHAHTHBIE U | PELIUTH 33/1a4y B
Ha MOHOTUOPHUIHOE peleCCUBHbBIC TPU3HAKH, TeTpaau.
CKpELIMBaHUE. MIPABUIIO €IMHOO0Opa3Hs,
MIPaBUJIO PACHICTUICHHUS, 3aKOH
YUCTOTHI TAMET.
43 JuruOpuHoe CKpelrBaHue. Tabnuiipl, Pemérka Ilennera, 3akoH NzyuuTs § 41,
(5) 3aKOH HE3aBUCHUMOTO WJUTFOCTPUPYIOLINE 3aKOHBI HE3aBHUCHUMOTI'O HACJIEI0BAHUS MOATOTOBUThH OTBETHI HA
HacJeI0BaHUS TPU3HAKOB. HAaCJEACTBEHHOCTH; MOJIEIb- MIPU3HAKOB. BOMPOCH Ha cTp. 150.
anIUIMKalus «3aKOHBI
Mennensa».
44 [IpakTuueckas pabora AJnenbHbIe T€HbI, TOMO3UTOTHI,
(6) «PerneHne reHETUYECKHX 33124 reTePO3UTOTHI, TIOMHUHAHTHBIC U
Ha AUTUOPUIHOE peLEeCcCUBHbBIE TPU3HAKH,
CKpEIINBaHUE. 3aKOHBI: eMHOO0Opasusl,
pacCHICTIEHHs], YUCTOTHI TaMeT.
45 XpOMOCOMHas1 TEOPHs Tabnuia ¢ OCHOBHBIMU 3akoH Moprana, xpomocoMHas | U3yuuts § 42, n3yuuts
(7) HAaCJIEACTBEHHOCTH. MOJIOKEHUSMH TEOpHs HACJIEICTBEHHOCTH, ctp. 154.
XPOMOCOMHOW TEOpUH KPOCCHUHTOBED, TCHETHIECKHE
HAaCJIEACTBEHHOCTH. KapThl.
46 BzaumoneiicTBue HeauIeAbHBIX | TaOIHIEI, JlonmoaHUTEIbHOE N3yuuts § 43, oTBETUTH
(8) TEHOB. WUTIOCTPHUPYIOIIHE BCE B3aMMO/ICHCTBUE, DIHUCTA3, Ha BONPOCHI HA cTp. 157.




CIIy4au B3aUMOJEHCTBUS
HEaJUIeJIbHBIX T€HOB.

MIOJIMMEPHSL, INIEHOTPOIIU3M.

WTOIIa3MATUYECKAS aOIUIIBI UTOIIa3MaTHICCKas 3Y4HTH
a7 Tab s H3yu 44,
HACJIEICTBEHHOCTb. WUTIOCTPUPYIOIIH HACJIEICTBEHHOCTb. MOBTOPUTH .
9 e e e 17
MIPOSIBIICHUE
HEXPOMOCOMHOM
HAaCJIEACTBEHHOCTH.
48 ['enernueckoe onpeneneHue Tabmuia «[eneTnueckoe [Ipu3Haku, cuenaéHHbIe ¢ N3yuuts § 45.
(20) IoJIa. OIpEICIICHUE TT0JIaY. [0JIOM; ayTOCOMBI, ITOJIOBBIC
XPOMOCOMBI, T€TepPOraMeTHbIN
I10JI, TOMOTaMETHBIN MOJI.
49 [IpakTrueckas pabota Tabnuma «MoHOTruOpUIHOE Pemérka Ilennera, 3aK0H Peuuts 3a1auy B
(11) «Pemenne reHeTHIeCKUX CKpEIIMBAaHUEY, TAOJINIIA HE3aBHCHMOT'O HACIICJIOBAHHUS TeTpaau.
3aau». «["enetnueckoe MIPU3HAKOB.
OTpEJICIICHUE TI0JIaY.
50 [IpakTrueckas pabora Pemuts 3a1auy B
(12) «Penienne reHeTHYECKUX TETPa/IH.
3aau».
o1 N3MeHUYnBOCTb. Tabnuipl, N3MeHunBOCTh, HOpMa N3yuurts § 46.
(13) WJUTIOCTPUPYIOIINE BUIBI peaxiuu, MoaupUKaIMOHHAS
W3MECHUYUBOCTH. W3MEHUYUBOCTb,
52 Hacneacreennas usmeHunBocTh | Tabmuisl, N3MeHunBOCTH, HOpMa [ToBTOpenue § 46
(14) WJUTIOCTPUPYIOIINE BUIBI peaxiuu, MoaupUKaIMOHHAS Jomon. maTepuan
W3MCHUUBOCTH. U3MEHUYUBOCTb, JTOKJTaJ
HACJIeICTBEHHAsS
W3MEHYUBOCTh, KOMOMHATHUBHAS
W3MEHUYUBOCTH, MyTallMOHHAS
W3MEHUYUBOCTb.
53 Henacnencrsennas Tabmuisl, N3MmeHunBOCTH [ToBTOpenue § 46
(15) W3MEHYNBOCTD WJLTIOCTPUPYIOIINE BHUIBI Jlomon. MaTepuain
W3MEHYUBOCTH. JTOKJIaJ
54 JlabopaTopHas pabota Komuarnsie pactenus, JlaGopatopnast | I3MeHunBOCTh, HOpMa [ToBTOpHTH § 46.
(16) «Onucanue GpeHoTuna repOapHbIe SK3eMILISIPBI pabora 4 peakuuu, Moau(pUKaloOHHAs
KOMHATHBIX U paCTCHHIA. «Ornncanue U3MEHUYUBOCTb,
CENIbCKOX 035 UCTBEHHBIX dbenotumna HACJIeICTBEHHAS

pacTeHun.

KOMHATHBIX U

N3MCHYHNBOCTD, KOMOHWHATHUBHA




CEJILCKOX 035~

HU3MCHYUBOCTb, MyTallHOHHAA

CTBEHHBIX M3MEHYUBOCTb.
pacTeHun».
55 JlabGopaTopHas pabota Tabnuia «BapuannoHHbII JlaGopatopHas | BapuanmoHHbIi psi, Odopmuts
a7 «[TocTpoeHne BapuamOHHOTO PSI ¥ BapuaIlMOHHAS pabota 5 BapHaIMOHHAsl KPUBasi, y3Kasi M | JIa0OpaTOpHYIO paboTy.
psila ¥ BapUaIlIOHHOM KpUBOW». | KpuBasi», ceMeHa paznuuHbix | «[locTpoeHne | mmmpokas HOpMa peakiiH.
C/X KyIBTYD. BapHUaLlMOHHO-
ro psiia u
BapHUALMOHHOMN
KPUBOI.
56 Buael myranuii. Tabnuipl, ['enHbIE, XPOMOCOMHBIE U Nzyuuts § 47,
(18) WJUTIOCTPUPYIOIINE BUIBI T€HOMHBIE MYTAllUH; BUJIBI MOBTOPUTH § 46.
MYTaLlMOHHOMN XPOMOCOMHBIX MYTalHi:
W3MEHUYUBOCTH, (hoTorpaduu yTparta, Jenenuus, JyTIuKaus,
MYTaHTOB B )KHBOW TIPHPO/IE. WHBEPCHUS, TPAHCIOKAIHS;
TOJIUTUIOU THSL.
S7 HacnencrBennsie 6oe3Hu, Jomnon.mMarepuan
(19) CIIETIJICHHBIE C TTOJIOM
58 [IpuunHbl MyTaLIU. Tabnuibl U CXeMBbI, MyrareHHbie paKkTOpPHI, N3yuuTs § 48,
(20) ComaTHnueckue U TeHepaTuBHbIE | WIUTFOCTPUPYIOIINE COMAaTHUYECKHE M TEHEPATUBHBIE | TIOBTOPUTH § 47.
MYyTaIiH. COMAaTHUYECKUE H MYTaIllH, JICTATbHbIE,
TeHepaTUBHBIC MYTAIIUH, MOJTyJIeTaIbHbIE, HEUTPabHbIC
pazHooOpaszue Y TIOJIE3HBIE MYTAIlUH.
MYTallMOHHBIX (PaKTOPOB.
59 Jlnarnoctrka MyTanuii [Ipe3enTanus, BUIEOPOITHUK Honon. Marepuan,
(21) JICKIIHS
60 3aKOHOMEPHOCTH TaOauIel TEMBI, PUCYHKH U [ToHSTHS ¥ TEPMHHBI TEMEI. W3y4nth TEKCT Ha CTP.
(22) HACJIEICTBEHHOCTU U ¢dororpaduu opraHu3MoB ¢ 173-174.
M3MEHYUBOCTH (0000IIaromunii pa3IMYHBIMU BHIAMU
YPOK) W3MEHYUBOCTH.
5. I'eneTuka 4esioBeka (4 .
61 MeTob1 UcCIeTOBaHUS TabnuIre! U cXeMsl, MeTo/b1 uccieToOBaHUS Nzyuuts § 49,
1) TCHETHKH YeIOBEKa. WILTIOCTPUPYIOIINE TeHETUKH YeIoBeKa: MTOJITOTOBUTH JIOKJIAIBI

0COOEHHOCTH METOJ0B, C
IIOMOIIIBIO KOTOPBIX
N3Yy4ar0TCA 3aKOHOMCPHOCTH

reHEaJOTUYECKU,
MONYJISILHOHHBIN,
OJIM3HEIIOBBIH,




HacCJICAOBaHUA ITPU3HAKOB
YCJIOBCKaA.

[IUTOTCHETHUECKHUIA,
OMOXUMUYECKHUH.

62 I'eneruka u 310poBBE YenoBeka. | TaOmwuibl, I'ennrie 3a00eBanus, Nzyaurs § 50,
2 WLTIOCTPUPYIOIINE ayTOCOMHO-TOMUHAHTHOE HIOJITOTOBUTH JTAHHBIE T10
MPOSIBJICHUE TEHHBIX U HacJIeI0BaHKe, CIETIEHHOE C POJOCTOBHBIM.
XPOMOCOMHBIX 3200JICBaHHIA. MOJIOM HaclieIOBaHHE,
XPOMOCOMHBIE O0JIC3HHU.
63 JlaGopaTopHas pabora CxeMa reHeaoru4eckoro JlaGopaTopHas Odopmuts
3) «CocTaBieHle POJOCIOBHBIX». | JIepeBa. paborta 6 n1abopaTopHyO paboTy.
«CocraBieHue
POJIOCITOBHBIX)
64 [TpobeMbl reHeTHYeCKOM Tabmuiesl, Menuko-reHeTuYecKoe W3yuuts § 51, ctp. 183-
4) 0€30IaCHOCTH. WJLTIOCTPUPYIOIINE KOHCYJIbTUPOBaHHE. 184.
JOMUHHUPOBAHUE
PEIECCHBHOCTH MHOTHX
MIPU3HAKOB Y€JIOBEKA.
BuoTtexHosiorusi ¥ cejteknus (6 4.)
65 OCHOBHBIC TIOHSTHS CEICKIIHU Tabnuiibl Mo oomIeH OpraHusMm Kak xxuBas cuctema. | Jlomoi. MaTepuait.
1) YUH3 ouonoruu KoMnoHeHTHI cuctemsl, UxX JIEKIIHS
B3aUMO/JICHCTBHE,
obecrieunBarolee meJI0CTHOCTh
OMOCHCTEMBI «OPTaHU3M.
Perynsiums nporeccos B
ouocucreme
66 MeTtob! ceneKIMOHHOM paboThl | TabIULbI U CXEMBI, Pa3znooOpa3zue popm Jormoun. matepuann.
(2 WLTIOCTPUPYIOIINAE METOIbI OpPraHU3MOB: JCKIIHS
OMOJIOTUYECKOI HAyKH, OJTHOKJICTOYHBIE,

CBOMCTBA KUBOT'0, YPOBHU
OpraHU3aIU KUBOU
MaTepuu, NOPTPETHI
Y4EHBIX -
€CTECTBOMCIBITATENEH U
OMOJIOrOB.

MHOTOKJIETOYHBIE U
HEKJICTOYHBIC. BaKTepI/II/I KakK
OJTHOKJIETOYHBIE TOS/ICPHBIE
Opra’Hu3MBbl.

Bupycsl kak He KJIeToYHas
dbopma

KU3HU. OTIINYUTEIbHbIE
0COOEHHOCTH OakTepuil u
BUPYCOB. 3HaueHue OakTepuil u




BHUPYCOB B IIPUPOAC

67
(3)

buotexnonorusa xak HayKa U
oTpaciib IpOU3BOJACTBA

Ta0muue! 110 001IEH
OouoJioruu
[IpezenTanus,
BUJICOMATEPHAITBI

['maBHBIE CBOMCTBA PACTECHUIA:
aBTOTPO(HOCTD,
HECIOCOOHOCTH K aKTUBHOMY
NEPEABIKEHHIO, pa3MeICHHIE
OCHOBHBIX YacTell — KOpHA U
noOera

— B JIBYX pa3HbIX cpeaax.
Oco0eHHOCTH PaCTUTEIBHOM
KJIETKU: TPUHAJIEKHOCTD K
DYKapHOTaM, HAJTMIHE
KJIETOYHOM CTEHKH, TUIaCTU U
KpYyINHbIX Bakyosiei. CriocoObl
Pa3MHOXKEHHUS PaCTCHU:
M0JIOBOE U OECIooe.
Oco0eHHOCTH TTOJIOBOTO
pasMHOxkeHUs. Tunbl
0€ecI0JI0ro pa3sMHOKEHUS:
BEreTaTHBHOE, CIIOPA MH,
JIeJIeHHeM KJIETKH HaJIBOe

Homnon. matepuan.
JEKIUS

68
(4)

XpOMOCOMHAs ¥ TeHHas
WH)KEHEepus

Tabuik! Mo o0IEeih
Oouoyoruu
[Tpe3enTanus,
BUJICOMATEPHAIIBI

['puOBI, X CXOACTBO C IPYTHMHU
HYKapHOTHUYECKUMHU
OpraHu3MaMH — PACTCHUSIMHU U
KUBOTHBIMH — U OTJIMYHE OT
Hux. Cneunduueckue cBoicTBa
rpu6oB. MHoroob6pasue u
3Ha4Y€HHE TPUOOB: IJIECHEBBIX,
HUISTOYHBIX, TApa3UTHUECKHUX.
JlnmaiiHuku Kak ocooble
CUMOMOTHYECKHE OPTaHU3MBI;
UX MHOrooOpa3ue 1 3HaueHue

Honon. matepuan.
JEKLHS

()

MeauiuHcKue OMOTEXHOJIOT U

Tabauup! o oomeH
ouonoruu
[Ipe3enTanus,
BHJICOMATEPHAITBI

Oco0eHHOCTH )KUBOTHBIX
OpTraHu3MOB: MPUHAJICIKHOCTD
K DYKapHOTaM,
reTepoTpoPHOCTH, CIIOCOOHOCTH
K aKTHBHOMY TEPE/IBIKEHUIO,

Jomnon. marepuai.
JeKIUs




3a00Ta O MTOTOMCTBE, ITOCTPOHKa
xuuil (THE3 T, Hop). [leneHue
JKUBOTHBIX 10 criocobam
JOOBIBAaHUS TTHIIIH:
PacTUTEIILHOSITHBIC, XUIIHBIC,
napa3suTUYCCKUE, MaTaTbIINKH,
BCESI/IHBIC

(6)

PesepBHbIil ypok. O6006111IeHIE 1
cucTeMaTu3alus 3HaHHM.

Ta0muue! 110 001IEH
OouoJioruu
[Ipe3enTanus,
BUJICOMATEPHAIIBI

Tunsl pa3MHOKEHUS: TIOJIOBOE U
oecrionoe. OcobeHHOCTH
MOJIOBOTO PA3MHOXKEHUS:
CITHSIHAE MY)KCKHX U )KCHCKHX
ramer, OIJI0JIOTBOPEHHE,
oOpa3oBaHue 3UTOTHL. becronoe
pa3MHOXKEHUE:

BEreTaTUBHOE, 00pa30BaHUE
crop,

JIEJICHUE KIICTKU HaJIBOE.
buonoruueckoe 3naueHue
MIOJIOBOTO U OECIOJIOro
pa3MHoxkeHusa. CMeHa
MMOKOJICHHU I

— 0ecrnooro 1 MoJIoBOro — y
KUBOTHBIX U PaCTCHUI

Homnoun. matepuan.
JCKIUS

Jlureparypa sl y4uTeJs:
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. Anactacona JL.I1. O6mias 6uonorus. unakruueckue matepuansl. — M.: Benrtana-I'pad, 1997.
. bonrora N.B. Coopnuk 3aaa4 no o6miert ouonorun aisa nocrynaroiumx B BY3e1. — M.: Onukc 21 Bek, 2005.

. Copokuna JI.B. Tematuueckue 3auetsl 1o 6mosioruu. 10-11 knacce. — M.: TL «Cdepar, 2003.
. lInmkunckas H.A. I'enetuka u cenexkuus: Teopus. 3aganusi. OtBetsl. — Capatos: Jlunei, 2005.

. Kupunenko A.A. 6uosnorusi. Coopuuk 3anad no reaetuke. [lonroroBka k EI'3. — Poctos- Ha-Jlony: Jlernon, 2013.

. Kupunenko A.A. buosorusi. OBosonus opranndeckoro mupa. [Togroroska k EI'D. — PoctoB-Ha-Zlony: Jlernosn, 2013.
. 3axapoB B.b, Myctadun A.I'. OGmias 6uomnorus: TecThl, BOpockl, 3aaanus. — M.: [Ipocsemenue, 2003.
. Usanosa T.B., Kanunosa I'.C., Msarkoa A.H. COopHuk 3ananuii no ooueit ouonoruu. — M.: Ilpocsemenue, 2002.
. buonorus. [Ipaktukym. M.: «IlIpocBsmenuey, 2014.




10. 3agaun no reneruke. Apxanrensck, 2010.

Jluteparypa 1Jifl yYammxcs:

l.

bormanosa T.JI., CononoBa E.A. buonorus. CipaBoYHUK JJis1 CTAPUICKIACCHUKOB M MOCTynaromux B By3bl. — M.: ACT-

npecc, 2006.

2004.
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. Kupunenko A.A. 6uonorusi. CoopHuk 3anau mmo reHetuke. [logroroska k EI'D. — Pocto- Ha-Jlony: Jlernon, 2013.

. 3axapoB B.b, Myctadun A.I'. OGmias 6uonorus: TeCThl, BOPOCH, 3aaanus. — M.: [IpocBemenue, 2003.

. buonorus. Ilpaktukym. M.: «IIpocBsmenue», 2014.

. Upanosa T.B., Kanunosa I'.C., Msarkoa A.H. COopHuk 3ananuii o oomieit ouonorun. — M.: IIpocsemenue, 2002.

. Kupunenko A.A. buosnorus. OBosonus opranndeckoro mupa. [logroroska k EI'D. — PoctoB-Ha-Zlony: Jlernosn, 2013.

. [lonomapena W.H., Kopaunosa O.A., Jlomununa T.E., Mxesckuii [1.B. O6mas 6uonorus. 11 kmacc. — M.: Bentana-I'pad,

. Petimepc. [onynspusiii 6nosnornueckuii cioBaps. — M.: A.A. buonorus. — Kues: Boicusiimas mkona, 1987.
. lInmkuuckas H.A. I'enetuka u cenekuusa: Teopus. 3aganus. Otetsl. — Capatos: Jlunen, 2005.



